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Explanatory  Note 

This  index  fcill(nvs.  Kcncnilly.  the  methods 
.Td()|itc(l,  and  moie  fully  expliiiiied  with  the  index- 
fur  Volume  71.  An  asterisk  (•)  indicates  an 
illustrated  article  and  (n),  (ns),  note,  notes. 
As  such  are  designated  the  articles  under  "^- 
nd  Materials"  and  some  of  tHe  hrieier 
■r  ".News  iif  the  EncineerlnK  World," 
althdiiKh  in  Inrne  type.  Letters  are  not  dlstlnc- 
livoly  spuciflod,  nor  are  editorials  usually.  An 
editcirial  referring  to  an  article  may  he  Indexed 
hy    appending    the    page    numl)er. 

Following    is    a    list   of    the    pages  included    in 

the  several  numbers  of  this  volume,  hy  date; 
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Aherdecn,      Wash.    —    Water      supply      *603, 

(ns)   341,  809,  1011 
Ahilenc,      Kan. — City      manager's      experience 
379,  Sewage-pumping  station  and  traffic  sig- 
nal    post     •565 

.\liney   level,   Special.     Bonner •25,     37 

.\liutments.  Standard  concrete,  for  Mich,  high- 
way bridges;  perspective  drawings.     Dewart 

•738,  809 

ACCmENTS 

Sec  al.so  "Fire,"  "Flood,"  "Storm,"  "Earth- 
iiuakes,"    "Earthslldes." 

—Blast    wrecks   restaurant,    Akron (n)    1013 

— Bridge      aliutiiu'nts      undermined     by     high 

water.    Alpena,    Mich ^724 

Bridge  lirokcn  hy  traction  engine ^299 

— Bridge   damaged,   Tonawanda    flood (n)   809 

— Bridge  failure,  Spokane  ^92,  135,  (ns)  197, 
534.  030,  Seaman  38,  Miller  87,  Cunning- 
ham   133,    Norton    333.   Yates 431 

— Bridge  falsework  washed  out,  Memphis  •43, 

(ns)     107,     725.     Kan.     Cy 196,     •245 

—  Bridge,  111.  highway   -Uuptured  .stirrup  drops 

floor     1091 

Bridge.       Ru.sted      pony-truss,      .Johnstown. 

l>enn.,   collapses    •622.817 

— Bridge.    Three-hinged    concrete,    San    Diego, 

fails    by    undermining ^292 

— Bridge,      Tugtioat      shifts      draw-,      Milton, 

Ala (n)     1205 

— Bridge  washout,  Athens,   Penn 719  ; 

— Building     collapse,     Uockford,     111. — Frozen 

concrete     (n)   294 

■ — Building — Long-span  Howe  tru.sses  fail  un- 
der   snow,    of    .skating    rink.    Salt    Lake 

C.v •1184 

— Canal.  Wetland,  gate  accident (n)   869 

—Car    fall,    St.    Louis    .sewer (nj   581 

— Car.    Side-dump,    cap.sized (n)    •712 

— Compensation  law,  Typhoid  an  accident  un- 
der      426 

— Concrete  roof  failure  Memphis 579 

^Dam   failure,   Erie   Canal   94,   Repairs •1121 

—Dam  failure,  Hatchtown.  Sterling  *56,  Er- 
rata      (n)   285 

— Dam  failure.  Lower  Otav,  etc..  San  Diego. 
Calif.    •236,    283,    ^334,    ^288.    462,    473. 

717.   810.   909,   •1006,   1000,    (n)    293 

— Dam  failure,  Plattshurg •1100,  1140 

— Dam   failure.   Salt   Riv.   diversion ^974 

— Dam   failure.    So.   Alberta ^1070 

— Dam.   Seneca   Falls,   repaired •SCO 

— ^Explosion,  contractor's  magazine.   St.   Louis 

(n)   486' 

— Explosion    on   submarine 183 

— Flood    diversion    ditch    washout    at    Sioux 

Falls    (n)   965,  Vapp«n    •1102 


Pago 
ACCIDENT.S— Continued 

— (iarbage-reduction  works  explosion.  Los  An- 
geles      (11)   809 

— (iasoline-tank  explosion,   Balboa (n)    1254 

— (Jrain-elevator   explosion,    P.    R.    R..    Balto. 

(n)    1205 

— Motor-vehicle  accident  statistics 234 

— N.    ■!'.   Dept.    of   Labor   bulletin— Safety   for 

eyes,   etc ii9;j 

—Railways  : 

B.    &    O.    S.    W.    bridge    accident.    Deputy. 

Ind (n;   869 

("hi..  Rock  I.   &  Pac.  bridge-washout  wreck. 

Packard,    Iowa    1195.    ^1200 

Crossings,    Reduce    accidents    at — A.    R.    A. 

report    looi 

I.    C.    C.    report    for    1914 (n)   773 

Nashville,    Chat,    &    St.    L.— Wreck— Stray 

current  worked  signal   relay (ns)    45,  341 

N.     V.     Cent,     rear-end     collision,     Albanv 
(ns)      486,     1156,     Wreck.     Amherst.     6. 

(ns)    678.  917 

N.   Y.  Elevated  rear  collision 1194 

N.   Y..  N.   H.   &   H.   rear-end  collision,   Mil- 
ford    475,     (n)     390,    Rear-end    collision, 

Bradford     (n)   773 

— Sewer  explosion,  Detroit  gasoline ^577 

— Sewer   failure,    Cairo,   111 ^505 

— Sewer,    (iasollne    floods    Pittsburgh (n)   .581 

— .Shaft,  Boston  Tunnel— Men  killed (n)    1254 

— Tower.    Lighting,    fails.    San    Jos* ^279 

— Trestle.    Steel,    bent    fell,    Bessemer    &    L. 

E.     R.     R (n)   917 

— Tunnel   blowout,   East   Riv..    N.    Y (n)   390 

— Viaduct  failure,  Penlstone.  Eng. ..(ns)   486.  1129 
— Water-conduit  break.  Concrete,  Victoria  571, 

(n)   580 

— Water-main  breaks,  Boston (ns)    486,  1254 

— Wharf,   Coal,  collapse,   Portland,   Me. ..(n)    1205 
— Wood    water    pipe,    Seattle,    fails    140.    184. 
233,    571.     (n)     197.    Ober    ^242.    Fowler 

•587,   Lamb   047,   Partridge 911,  907 

Accounting,   Depreciation,   Pick  rational   plant 
units  for.     Klotz  23,  Sinking-fund  delusion. 

Humphreys     187 

Accounting,    Public-works,    for     villages     and 

towns — Hanover.   N.   H.     Holden •I  082 

Accounting  system,  Uniform,  Wis.  Tax  Comm. 

(n)    837 

Acetylene  flare  lamps,   Carbic (nj     90 

Acid-resisting   alloy,    Parr's (n)   344 

Acoustic  properties.  Building,     elevens 817 

Acre,    Table    for    sq.     ft.     into    decimals    of. 

Cerber     (n)   232 

Acres,   Area   in — Rule.   Gibson (n)     34 

Activated-sludge    status,    Brooklyn.   Baltimore. 
Milwaukee.    Chicago,    Cleveland.      Hammond 

•798,    Erratum   911,   Problems.    Ed 809 

Activated    sludge,    Chi.    stockyards.      Lederer 

932,    (n)    293 
Activated-sludge       experiments,       Milwaukee. 

Hatton    202,    300,    Deflnition (n)   503 

Activated-sludge      patents,      Brit,      and      Am. 

Hatton     189 

Activated-sludge  unit  trial,  Cleveland.     Pratt  •671 
Acton.    R.    W.      Contract   and   day-labor   road 

construction   compared    644 

Adams.  T.     Town   planning.  Can 991 

Adding    machine.    Simplified.    Mechanical    Ac- 
countant    Co.'s     (n)    728 

Adding  machines  for   leveling  parties (n)   904 

Advertising — Letters    of    Self-Made    Merchant. 

Hill     859 

Advertising     metered     water     service.      Terre 

Haute    (n)    ^604.   San   Antonio •lOSl.   1051 

Aijration.     See  "Water  pollution  and  puriflca- 
catlon."    "Sewers." 

Aijrial   coast  patrol.   Peary (n)   486 

AeriSl  tramway.     See  "Cableway." 
Aeroplane    testing    wind   tunnel.    Naval.      Mc- 

Entce     •OO? 

Africa — Trans-African     Ry (n)   288 

Air    and    gas    sampler.    Oberholser's (n)   711 

Air — Ai)plying   mortar   with   cement   gun.   Ele- 
phant Butte  469.  Lining  Hawaiian  ditches..  950 
Air — Cement-gun     waterproofing     of     concrete 

tank   ^1044 

Air — Coating  steel  at  Grand  Cent.,  N.  Y.,  with 

cement   gun.     .lordan •lOOS 

Air,    Compressed.   Calming   rough   water  with. 

Brashear   system    ^1160 

Air      compressor.      Vertical      gasoline-driven. 

L.vons   Atlas    (n)    ^440 

Air  -Concrete     blowing     plant.     Su.squehanna 

viaduct     •SSS 

Air — Concrete  mixing  and  placing.  Chi.   water 

tunnel      ^969 

Air — Concrete  mixing  and  placing.  N.  Y.  sub- 
way.     Comstock    •496 

Air-hose   winder.     McDermid (n)    ^200 

Air-lift    pump,    (iuel)ec    ^112 

Air    rectifier    prevents    frozen    brakes (n)   200 

Air   siphon.   Cleaning   large   gas   retorts   with. 
McDermid     ^755 


Air  track  tampers,  etc.  515.  521,  (correc- 
tion    604,)      oil 

Air    valve.    Crane    hlgh.-pres (iiV   •87'' 

Air  wood-boring  machine,  Balrd (n)   •1256 

Airey,  J.     Cross-sectioner ^1092 

Alabama— Water-power  condemnation  (n)  341 

County  road  institutes (n)   1013 

Alaska    coal    fields    open (n)     1109 

Alaska    Gastineau    tunnel    heading,    Shooting 

out     (,;,(( 

Alaska   Ry.   labor   affairs '. .  '(n.s) '  534'.  917 

Albany,     N.     Y.— Grit     chamber     and     pump 

station,  sewage  works.     Gregory. ..  .•1164.  ^1224 
Alidade,  Parallel-ruler,  for  plane-table.     Bus- 
sell j^5 

Allen,    K.      Grease    and    fertilizer    from    city 

•sewage     i(|„5 

Allison,    .1.     C.       New    type     of    dam,     Colo. 

River   I  ,-n 

AllLson,  R.  H.     Ditching  report  form '707 

Alloy,   Acid-resisting,    I'arr's (n)   ;i44 

Alpena.  Mich. — High  water  undermines  bridge 

abutments.      McNeil    *-->i 

Aluminum  Co.  of  Am. — Concrete  mixers  for 
dam     *ti7G 

Ambur.sen,  N.  F.  Waterproofing  concrete  tank 
with  cement  gun  *1044,  Steel  plate  to  make 
concrete  tank   water-tight •I  103 

American    A.sso.    for   Advancement   of   Science 

(n)   215 

American  As.so.   of  Engineers 557,    (n)   967 

American   Chemical   Soc 932,    (n)   631 

American   Concrete  Inst.    234,   379,   386,    *496 

(ns)     143,    508.  807 

American    Elec.    Ry.    Asso (n)     1000 

American  Electrochemical  Soc.  and  A.  I.  E.  E. 
water-power  conference  677.  875 

American  Highway  Asso.  and  Am.  Road 
Builders'  A.s.so.— Age  (n)  134,  Resolutions, 
meeting    (n)     143,    Bulletin    on    bonds 474 

American  Inst.  Elec.  Engineers — Pres.  .T  .1 
Carty.  By  C.  W.  Price  ^218.  220.  Studying 
Institute's  functions  340,  Admission  require- 
ments 456.  Electrolysis  corrosion  595.  Wa- 
ter-power conference  677,  875.  Nationwide 
telephonic    session     mil 

American  Inst.  Mining  Engineers — Pres.  L.  D. 

IRicketts.     By  P.  C.  Ricketts  ^218,  ^219.  Ad- 
mission  requirements 45{i 
American    Iron    &    Steel    Inst 83 
American  Ry.  Asso 1061.   (n)   823 

American    Ry.    Engineering    Asso    62.5,    ^701. 

(n)   1050,  Impact  formula 625,  in5<; 

American   Ry.   Master  Mechanics  Asso 1248 

American  Road  Builders'  A.sso. — Pittsburgh 
meeting  482,   Age    (n)    134.  Annual   meeting 

(ns)    295.    1015.    Resolution    on    bonds 475 

American-Russian   Chamber  of  Comm (n)   821 

American  Soc.  Civil  Engineers — Annual  meet- 
ing 177.  Highway  sessions  178.  Mav  move 
lieadfiuarters  179,  244.  Should  headquarters 
be  removed?  329.  Deceiving  the  Society  570. 
The  pending  question — Col.  Pickett's  views 
713.  Phila.  engineers  favor  house  change 
677,  Union  vs.  identity.  Trautwine  717, 
St.  Louis  engineers  ask  light  on  building 
722.  Discu.ssing  the  change  (n)  728,  Ad- 
mission requirements  450,  Amending  consti- 
tution 821,  Vote  for  cooperation  1241,  Dis- 
cussion on  local  sections  of  societies  820, 
Ballot  on  discipline  1195,  Sketch  of  Pres 
Corthell.  By  D.  FitzGerald  •216,  Coop- 
eration suggestion.  Dabney  1245,  Column 
tests  183.  •190.  Lueder  and  Wilson  on  sub- 
way timbering  425.  New  type  of  dam,  Colo. 
Riv.  Allison  1170.  Woman's  membership 
suit  (ns)  45.  341,  San  Franci.sco  Asso. 
(n)  391,  Summer  ccjuvention  plans  (n) 
1207,  Death  of  Pres.  Corthell  1001.  Sketch 
of  Pres.    Herschei    ^1249.    His   address    1250, 

Summer   convention   report    1251 

American    Soc.    H.    &    V.    Engineers 618 

American  Soc.  Mechanical  Engineers — Pres 
D.  S.  .lacobus.  By  W.  Kent  •218,  219. 
Admission    requirements    456.    New    Orleans 

meeting      770 

American  Soc.  Municipal  Impvts. — Wood-hloek 

pavements    ^204.    433.  669 

American  Soc.  Testing  Materials — Grading  yel- 
low pine  368.  ♦765.  Fire-resistive  construc- 
tion    gie 

American  Water-Wks.  Asso.— Annual  meeting 
1150,  Pres.  Hill's  address — Aims  of  the  soci- 
ety 1152.  Its  steady  progress  1145.  III.  sec. 
267.    202.    306,    530,    (n)    1002,    N.    Y.    sec. 

paper   452 

American    Wood    Preservers 196,  869 

Amsterdam — Paving    cost    (n)'  807 

Andrews.  H.  B.  Measuring  concrete  aggre- 
gate       •996 
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Amu   Aiiiiir.   MIrli      Tarrrd  I'micri'ln  pavcniciit. 

O-ik-iHMl    ;l^2,    :iT7,    7lil.    CnmlilmMl    »l(l.'«jilk, 

lurli  iiiul  sliuiii  si'wiT      'ni.iniiis (iil    •1144 

Airniii.i.  t'oiiii.      CiiiiJil  vMiliiinkiiKMil  liliiwiiiil   *l-iM 

Aiipll.iinl's  iimiciillv.  The.      I'Mi'mliin lOSS 

AiMiiahiil        Si'c    "Valimlloii,"    "lluti'H."    "Iii- 

liiMliili'    ('(imimTiMi     ('oiiiiii."     "riilillc     Srr- 

\l.-.'. r.ix."   etc. 

Atfl  KIMCTS 

I 
ScK    iiNii    ••IMiM-."    ■■WiiI.m"    Uiplcs,   «lc. 

Ilrlrk   cMiulull.   To   ch-aii (ii)    U1I9 

Calsklll  : 

Ashiikaii  brliiuo  iinlciit  suit MQ,  lir>7 

('oppiT   liiiiiiR    i9r> 

FllliiK  i'(>rri<s|)i)iulcncc.      Ki-p 786 

Hill   View    reservoir,    I.liiInK,    with    ooiitrotc 

ami   riprap.     Tldd    •1022 

Kensloo  dam  ooiilrnctor's  hoino-mndo  plant. 

Smith   •32U,  (n)   •82 

Meter   poUcv.   New 657,   6«5,   1011 

Water,   More,  for  N.   Y 435 

— I.os  Anueles  Ilulldlni;  Irrlnatlnii  .s.vstcm. 
Heliil.v  !'2(i.  (ii)  773,  Aerial  tramways 
on  eonstrnctlon  work  *I236,  Water  not  to 
he  sold  ontslde  (n)  Il.'iS.  I'uhllcatlon  of 
report.      I>el   Vallo   11(12,    Its  dUstrihutlon    1130 

— San  Antonio  steel  aqueduct  for  sewer •S8I) 

— ^San    Franelseo — Diverting    aqueduct    durlnt; 

tunnel  construction    '129 

— Victoria  concrete  conduit  break 571,   (n)   580 

Arcade,   N.   Y. — Concrete  curb  and   pavement. 

Doyle   •4,'i'.l 

Arch.     See  also   "BrldKes." 
Arch     bridge,     Concrete,     Susquehanna;     col- 
lapsible   steel   centers '537,    (n)   ti7n 

Arch    bridge,    Steel.    Indianapolis *,')!>G 

Arch    bridge,    565- ft.    span    steel,    St.    John, 

N.  B •777 

Arch     centers    lagged     with     sods,     Ecuador. 

Howe    '432 

Arch,  Pitt  Riv.,  near  Baird,  Calif.— 242-ft. 
concrete  arch  •1209,  Dlfflcult  falsework  erec- 
tion     •SO 

Arch,  Concrete,  reinforcement — Thachcr  pat- 
ent suits   290,  580,  1157 

Arch  concreting,  Top  forms  In.     Walters    (n) 

34,    Culverts    ^128 

Arch,   Hell   Gate    •66,   83,  185 

Arch,    Long    steel — Old    Trails    bridge,    Colo. 

Riv ^1040 

Arch,  Steel  bridge,  Colo.  Riv.  •672,  Er- 
ratum  (n)     817 

Arch,  Thrust  of  steel,  adjusted  by  end  jack- 
ing,   Berlin    street    crossing.      Kramer ^372 

Arch-truss   roof,    Chi.    armory   drill   hall ^152 

Arch   trusses.    Erecting    steel,    Chi.    municipal 

pier  ^999,  (n)   •424 

Arch     viaduct.     Nickel-steel,     Berlin ^734 

.\rches,  Concreting,  Park  Ave.  viaduct,  Cin- 
cinnati.     Ruth    •659,    •936 

Architecture,  Wash,  bridge,  etc.  •!,  36,  Coop- 
eration    between     engineer     and     architect. 

.Johnston    285 

Argentine   business    conditions 436 

Arizona — Caliche    roads    •832,    Bridge    wash- 
outs in  desert  *873,  State  Engineer's  ofHce  •1048 
Arkansas  River.     See  "Floods." 
Armco    Culvert    Mfrs.'    Asso. — Culvert    tests..   958 
Armor-plate   plant.    Govt.    666,    (n)    87,    Esti- 
mating cost  in  it 857 

Armory    drill-hall    roof.    Chi ^152 

Army.     See  "War,"  "V.   S." 

Arrowrock  dam  v\ork.     Paul  62 

Ash   Fork  steel   dam •1035 

Aslipit,  Water-filled,  A.  R.  E.  A 627 

Ashpit,   Water-tilled,   on   B.    &   0.,   Chicago   ^1085 

Ashtabula,    0.— City    manager 233 

Ashton,    E.      Hvdrated   lime    in    concrete 470 

Asphalt   plants.   Portable,   Warren (n)    ^968 

Asphalts,    etc..    Howard    &    Morse    automatic 

penetrometer    for    testing     (n)   920 

Assessments,  T'.  S.  Supreme  Court  on  special, 

St.    Louis    287 

Associated  Pipe  Line  Co.'s  oil-flre  fighting  in- 
stallation     ^794 

Astoria,    Ore. — Concrete    viaduct    vs.    fill    for 

street  elevation   •IITO 

Atlanta,  Ga. — Incinerator  suit  . . . . .  (ns)  869,  1109 
Atlantic    Cy.,    N.    J. — Draining   quicksand    for 

sewer    (n)    •lOSO 

Auburn.  N.  \. — Protecting  water-supply  (n)  1049 
Auditoriums,  Laws  of  sound  in.  elevens...  817 
August,!,    Ga. — Fire    953,    959,    Building    code 

(n)   772 

Auckland,   N.    Z. — Concrete    piles •1177 

Austin,  Tex. — More  trouble  at  dam  •636,  (n) 
1157,  Enlarging  creek  flood  chanftel  ^758, 
Still  scarcity  results  in  plain  sewer  concrete 
•903,    Bedding   cement-pipe    sewers    in    lean 

concrete  996,  Curb,   inlet  casting (n)    ^759 

Australian    engineers'    union    project. ...  (n)    1157 
Automobile.      See   also   "Motor  vehicles." 
Automobile    Club    of   Am.   house    management 

(n)    1206 

B 

Backfiller,   Economy   traveling *754 

Backfiller,     Parsons     caterpillar,     for     bench 

work    ^898 

Backfilling     machine.     One-man,     Pawling     & 

Harnischfeger    ^754 

Back-filling   washout,    Salt    Riv.    Project    (n)    ^808 

Bacon,    J.    L.      Dam    failure 239,  473 

Bailey,  E.  A.     Sacramento  weir 1204 
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llalley,  !•'.  S.  lIuad-loHH  dlaKrum  for  i>lpe 
I d»   •412 

llalrd,  S.  P.  Hpodfy  formwurk  U13,  Stor- 
Inu  ceiiii'iit    1040 

linker.    (■      W        Olav    dam    failure •2311 

llakiT,    \\     II        Itrooklvn   Itrlt'Mlon    viaduct ..  .•4K9 

llalii.iiil>.  .1.  ('  Tunneling,  Itia/.ll  •U21,  vr- 
nihiiii    (n)    1103 

Ilalilwln.    A.    ,1.,    new    prus ^289 

lliildwin.  A.  S.  Credit  for  Htronitthcnlng 
Cairo    brlilge    069 

Hall  bearings  In  endless  trend.  Tractor  with  - 
Good  Ib.ads  Machy.  Co.'s  "Vuba  Cham- 
plr.n"      •lUO 

Ballast,    (iravel,  tests,   A.    H.    E.    A (n)    1050 

Ballast   tamper.      Soo   "Tamper." 

HallasllnK    track    by    contract.    Mo.    Pac •828 

HALTIMOKE,   MD. 

—Coal  pier,   B.   &   O 'OSO,    (n)     39 

—Coal  pier,  P.   K.   R •SOO 

— Cuban   ores.   Canton   pier   for (n)    1158 

— (Jas-lighllng  centennial.   Public (n)    1254 

— Loch  Raven  dam  work ^422 

— Sewage,   (!rea.se   from,   Experiments 1155 

-   Sewage   treatment.  Activated-sludge.      Ham- 
mond    •798,  809,  911 

■    Sewerage  conimLsslon  ended (n)   486 

Bank  of  America   Bldg.   underpinning •GSl 

Bank     protection.     Mo.     Riv.,     above     Sibley 

bridge,   Santa   Fo   Ry.. •B38,  665 

Barge   Canal.      See    "Canals," 
Barge,  011-drlven  steel,  for  river  freight  traf- 
fic     •864,  85S 

Barge,     State,     of     Mass.     Tech •12113 

Barleau,   .1.      Irrigation   module ^806 

Barker,    H.      Appraising   water   rights 1179 

Barker,    .1.    M.      To    study    strength    of    Bur- 

nettlzed    timber    ^1084 

Barnett,  S.   C.     Cooperative  schools 284 

Barrel   law.    Standard  dry (n)  870 

Bartell,  M.  J.     Calif,  rainfall  and  runoff  and 

recent  floods    686 

Bath,  Me. — Water-wks.    purchase.     Fay 481 

Bay    of    Fundy    tidal    power (n)   875 

Bayonne,   N.   J.— Bush   terminal (n)   917 

Beams,     Concrete,     Spacing     shear     steel     in. 

Beard     ^996 

Beams,  Continuous  reinforced-concrete.  Roark 

•354,  ^790 
Beams,    Heavy    hooped-concrete,    used    In    re- 
building theater,  Wilmington.     Smith   ^834,  857 
Beams  without  lateral  support.     Fleming  648, 

Kercher 860 

Beard,  R.  S.  Spacing  shear  steel  In  con- 
crete    beams     ^996 

Bearing,   Slow- wearing  dredge •836 

Becker.    R.    W.      Princeton    water    tanks •ISO 

Belle   Fourche   reservoir.   Height  of  waves   in. 

Henny     1235 

Belt-lacing   hole    templet,    Southwick. . .  (n)    ^1208 

Benchmark,     Concrete-capped     pile (n)     ^81 

Bender,  Vi.se  stand  and,  Martin (n)   296 

Bennett,    C.   J.      Calcium    chloride    for   gravel 

roads 87 

Bennett,  R.     Rock-flll  dams 463,  473 

Bergen,    Norway,    flre (n)    341 

Berlin,   Germany — .Jacking  steel   arch  crossing 

•372,   Nickel-steel  arch  viaduct ^734 

Bernhard,    J.    H. — River    barge 858,    ^864 

Better  Community   Conference    1252 

Bids.     See  "Contracts." 

Bilderbeck,   G.  L.     Will  prosperity  last? 575 

Bilger,   H.   E.      Old   gravel   and   macadam   for 

brick-pavement    foundation     1223 

Binghamton,   N.   Y. — Laying  submerged   water 

main    ^124 

Birmingham,  Ala.,  trolley-car  concrete  mixer  •276 
Bituminous    binder.    Quality    of,    as    affecting 
wear.      Pierce    1101,   Road   maintenance,    N. 

Y.    State    886,    907,     (erratum    n) 1103 

Bitulithic.      See   "Pavements." 

Black,    Col.    W.    M ^483 

Blackburn,   N.   T.      Galveston   storm   repairs.  .^393 

Blake,   E.    M.      Engineering   soc.    service 874 

Blake,     .Tames,     surveyor-poet 1130 

Blanchard,  M.  C.     Railway-roadbed  drainage  •240 

BLASTING 

— Brazil — Driving  Pirahy  tunrel  •921,  erratum 

(n)   1103 

— ColTer-Uiim   blown   up.  Troy ^42 

— Explosive,    Nonfreezing,    Du    Pont    "Arctic" 

(n)     776 

— Explosives  hoist,  Dangerous    445 

— Forest  flres.  Checking,  with  dynamtte.    Lord 

(n)    •filfi 

— Halifax    subaqueous   blasting ^228 

— Ice.   Freeing   dredge   from 174 

— Log  breaking  with  dynamite.     Reedy...  (n)    124(1 

— Norway,   Large   blast  in (n)    280 

— Powder    hoist.    Dangerous 445 

— Railway  construction,  Halifax »188 

— Restaurant  wrecked,  Akron   (n)   1013 

— ^Shaft  sinking,  Newport  Mg.  Co.'s ^278 

— Tool,   Livingston's   handy — Fuse   cutter,   etc. 

(n)   1049 

— Tunnel,    driving,    Portchester    sewage ^374 

— Tunnel,  Shooting  out  Alaska  Gastlneau,  un- 
der   150    ft.    of    water 998 

— Well  sinking.  Dynamite  helps,  Hibblng ^947 

Blatch,  Nora  S.,  Lawsuit  of (ns)  45,  341 

Bligh,    W     G.      Irrigation    headworks    repair 

and  dam  failure ^1070 

Block  system.  Do  elevated  railways  need?...  1194 
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Hloi'de   HiholarHhlp    (n)    870 

lll.iwir,    Turbo,    Ingemoll-Kand (n)     1111 

nine.   U.     Fed.   Public  Health  Hervlco  as  con- 

Miiltlng   cnglneorH    1050,    1052 

Hlweprlnt    paper    going    up (n|   376 

lllueprlnt    rack,    Corner    (n)    *\.U) 

Blue|)rlnlH,  Black-linn  reproduction  of — Rexlin 

Co.'h    "Eureka"    process (n)     4S 

Boat,       See   also   "Steamboat,"    ".Submarine," 

"Ship." 
Boat    cargo    weighed    graphlcallv.      Ackerman 

(n)    1050,   By   displacement.     Low (n^    1240 

Boat,    Ciniv.   <lTill.    Halifax -iiS 

Hoat  lines,  lt,[llway 35 

Boat,   Oll-drlven   steel,  for   river   freight  traf- 
fic—Inland Trans.   Co.'s •864,  858 

Boat- State   barge  of  Mass.  Toch '1203 

Boats,    Electrically    propelled,    N.     Y.    Barge 

Canal     •OS 

Boats  -Floating  concrete   plant •662 

Boats,     Marine    railways     for    hauling,     over 

dams    ^469 

Boats,   Shop,   Tenn.   Riv.    plant   repair.      Bur- 
gess     •US 

Boiler  plugs.   Fusible,   Investigated   by   Bureau 

of     Standards     351 

Boiler  rating,   N.   E.   L.  A.   on 1062 

Bolt,    Youngstown's   hot.      Oesterblom 87 

Bolts,  Track,  Alloy-steel 206 

Bond    is.sues.      See    also    places    and    objects. 
Bonds,  Long-term  water-wks.     Butcher  ^1036,  1051 

Bonds,   .Serial,   Advantages   of 474 

Bono's  retalning-wall  patent  and  Its  anticipa- 
tions, etc.  •254,  281,  331,  338,  429,  432,  478, 

524,  ^572,  573,  •SIS,    (ns)    246,  868 
Bonner,    .T.    H.    and   F.    E.     Topographic   sur- 
veys     ^24,     37 

Books,  Engineers'  military  473,  506,  Horton..   669 
Borden,    H.    P.      Quebec    bridge    progress....   ^20 

Boring  machine,  Baird  pneu,   wood (n)   ^1256 

Boston   Civil   Engineers'   meeting  624,   Papers, 
etc.   279,  304,  840,  Dumer (n)   391 

BOSTON,   MASS. 

— Belt  freight  railway  proposed 770 

—Boston    Tech.      See    "Engineering   schools — 

Mass." 
— Charles    River    dam    lock    gates,    Guarding, 

from  galvanic  action  •210 

— Chelsea    north    draw    end    lift ^1216 

— Engineers  decapitated  184,   193,  Mayor  con- 

(lemned     291 

— Health   and  police  depts.   cooperation. ..  (n)   937 

— .Semaphores  not  to  be  used (n)    11.57 

— Sewage.    Grease    and    fertilizer    base    from ; 

Miles    treatment    process.      Weston    913, 

Allen     1005 

— Sewer    pumping-station    piling.       Dorr    127. 

429.  813 

— Subway    escalator    tests (n)   591 

— Sudbury  dam  power ^517,  ^544 

— Tunnel   work,   Dorchester •ISO,   1046,    1198 

— Wachusett     dam     foundation •1230 

— Water  tank,   2,500, 000-gal •lOO 

— Water   meters   cut   consumption 1253 

—Water-wks.   bonds.   Met •lOSe,   1051 

Bowen,  E.   R.     San  Luis  Rey  floods •SSS 

Bowie,    C.    P.      Foam   system   for   fighting   oil 

fires     ^794 

Bowlby,    H.    L.      Columbia   highway   tunnel.. ^446 

Bowles'    oil-storage    tanks ^663 

Box  hunting,   Breece  dipping  needle  for.(n)    1256 

Box,  Packing,  for  exports (n)   ^280 

Boyd.  J.  E.     .Spherical-segment  problem ^1228 

Bradley,    E.    C.      Why    grouted    brick    pave- 
ment heaved    429 

Brady,  C.  T.,  .Jr.     Impact  formula 1056 

Brake.   Thomas   hoist   safety   •SSS,   French    & 

Allen  device   *1047 

Brakes.     National     "air     rectifier"     prevents 

frozen     (n)    200 

Brands,  Crosstie.  B.  &  0 (n)   ^328 

Brandywine    Shoal    lighthouse.      Rout ^928 

Bra.shear    water-calming    sy.stem •1166 

Brazil — Opportunities    and    Brazil    Ry.    Law- 

jj     rence  *.'i45.  Rapid  water-tunnel  driving.  Bal- 

5    comb    '921,     (erratum    n)     1103,    Crossties 

(n)   206 

[Brehm,   G.    C.     Brick   and  asphalt  paving   by 
day    labor    1033 

[Brewer,   I.   C.     Constant-flow   device 'lOSS 

[Brick.     .See   also   "Pavements,"   etc. 

[Brick.    Bituminized    paving,    "Aspha-Bric". . .    584 
Brick  production.   Sand-lime (n)    759 

JBrick  water  conduit.  To  clean (n)   1199 

(Bricks   from   Hawaiian   lava (n)   1031 

BRIDGES 


See   also   "Accidents,"   "Flood,"   "Viaduct." 
Abutment,  Fractured,  Rock  Isl.  Lines,  New- 
ton,   la •1045 

Alpena,     Mich.,     High     water     undermines 

bridge  abutments.     McNeil    ^724 

Ariz,   bridge  which  does  not  collapse   (n)    'lOOO 
Atchison,   T.    &   S.    F.    bridge.    Olive.    Calif. 
— Fishing  for  60-ft.  girders  washed  out  in 

flood     ^1189 

Athens.   Penn..  steel-truss  bridge  over  Sus- 
quehanna. Washout  of 719 

•Austin    bridge    and    culvert ^758 

Bascule-bridge  end   lock.   Scherzer ^395 

— Bascule  bridge.   Erecting •29 

— Bascule  bridge,  Lubricated  trunnion  pin  for. 
Wlweke     •SOS 
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BRIDGES— Continued 
—Bascule    bridge,    Short    span,    Ecorse    Rlv., 

Mich *260 

— Berlin,  Germany — Thrust  of  steel  arch  ad- 
justed  by   end   jacking   •372,    Nickel-steel 

arch    viaduct    spanning    285    ft '734 

■ — Boston  &  Me.  4-span  bridge,  Deerflcld  River, 

rolled    into    place 'SIO 

— Cairo      bridge      over      Ohio,      III.      Cent.'s, 

Strengthening    *448,     (Credltj     Baldwin..   669 
— Calgary    bridge    controversy    and   Can.    Soc. 

Civ.    Eng.      Porter    1148 

— Cau.soway,    Corpus    Christ! •628 

— Ches.  &  O.  Nor. — Bridge  over  Ohio  at 
Sciotoville — Building  concrete   piers   •418, 

Various  work  ^174,   (n)     34 

— Chi.  bond  issue  for  liridges (n)   1110 

— Chi.,    B.    &    Q.    Metropolis    and    Kan.    Cy. 

bridges — Silicon   steel    llO.'i,    1145 

— Chi..    Lake    St.    bascule   bridge   for   elevated 

railway.    In   service •756 

— Chi.    track    elevation.    111.     Cent.,    concrete 

and   steel   bridges   •600,   Columns '654 

— Chinese  palace  bridge,  Pekin — Bridge  art  at 

origin •40 

— Cincinnati — Pile  brooming,  Runnyraede  Ave. 
bridge.  Maxwell  126.  Concreting  piles. 
Hopple  St.  viaduct.  Maxwell  614,  Con- 
creting   arches,    etc..    Park    Ave.    viaduct. 

Ruth   ^659,   Old   iron   viaduct.     Ruth *936 

— (Cleveland — Brooklyn-Brighton  concrete  via- 
duct   completed.      Baker    •489 

— Colo.    River,    Needles    long-span    steel-arch 

bridge    across    •672,    Erratum (n)    817 

— Columbia    Rlv.    bridge    earthwork    approach. 

Howard     ^145 

— Concrete  bridges.  Simple,  for  crossings  over 
Mo.    Pac.    cut,    St.    Louis.      Martin    ^408, 

.letTerson   Ave.    viaduct.      Martin ^1078 

— Concrete  girders — Continuous  reinforcement. 

Roark    •354,    ^790 

— Concrete  highway  trestle  across  Yolo  By- 
pa.ss,  Sacramento  ^358,  377.  ^854,  1205, 
Experience  and  costs  in  making  the  units. 

Holmes    ^825 

— t^oncrete.      Wet,     pressure     tests — Post     of 

bridge,  Danville,  111 ^935 

- — Crowds,  Loads  from  moving 756 

— Curved-bridge  layouts.  Short-chord  calcula- 
tion    in.     Swan (n)      ^616 

— Dayton   bought  concrete-bridge  materials   in 

advance  375,  Bids  629,  715 

— D.,     L.     &     W.     flat-slab     crossing.     South 

Orange    521,    ^526 

— Draw,  New  form  of  end  lift  used  on  Chel- 
sea north,  Boston.     Gardner *1216 

— Draw,    Swiss  bobtail.      Rohn (n)    153 

— Floating  bridge.   Century-old,   Lynn,  Mass.    ^850 
— Floor,     Light    wood,     used    on     Cherry     St. 

bridge,  Toledo  '543,  Floating  derrick  (n)   ^176 

— Flooring    protection    by    snow (n)     176 

— Ft.  Dodge,  Des  Moines  &  So.  R.  R. — Re- 
placing Des  Moines  Rlv.  timber  bridge 
with    steel    girder    spans    •994,    erratum 

(n)    1103 
— Gila   bridge   washout,   Ariz,   Eastern   R.   R.    ^792 
— Harrisburg    concrete    bridge    over    Susque- 
hanna •537,  Arch  centers (n)   670 

— 111.  highway — Ruptured  stirrup  drops  bridge 

floor     1091 

— Indianapolis    4-span    steel-arch    bridge. ..  .^596 
— Iowa    highway    l)ridges    with    I-beams    and 

concrete  deck,  Illeman's,  Boone  County.  .•1183 
— Irrigation   flume   and   highway,   Double-deck 

bridge  carrying.  Sun  River  Project,  Mont.  735 
— Johnstown,    Penn. — Ru.sted    pony    truss    col- 
lapses.     Chase,   Godfrey   •622,   Beware   of 

the    dos  1      Trowbridge     817 

— Kan.  Cy.  bridge  falsework  washed  out.  196,  ^245 
— Kan.  country  engineering ;   bridge  destroyed 

by  traction  engine ^299 

■ — Los  Angeles — Overdriven  piles  and  poor  sub- 
aqueous  concrete    •SO 

— Luten  concrete  patents  discussion.     Royse..   185 
• — Memphis — Harahan  bridge  falsework  washed 

out   ^43,    (n)    197,    Span   closed (n)    725 

— Mex.  railway  bridge  destruction ^576 

— Mich,  highway  bridges,  Standard  concrete 
abutments  for;  perspective  drawings.  De- 
wart    ^738,  809 

—Military   bridges.   Lecture   on 532 

— Mississippi  bridge,  Keokuk,  reconstruction — 

New    spans    on    old    piers ^690 

— Moving  picture  of   lift  bridge,   Louisville   & 

Portland    Canal     (n)     ^904 

— New     Mex. — -Highway-bridge     record     plans 

(n)    1240 
— New    Orleans — Bridge    or    tunnel    to    cross 

Miss (n)    1204 

— N.  Y.   Conn.   Ry. — Hell  Gate  arch  ;   viaduct ; 

Potter   Ave.    bridge,   Astoria •Oe,   83,    185 

— N.   Y.   highway   bridges  under  .scrutiny   533, 

(n)    285,    Increasing  loads   and  .stresses..   617 
— Ohio   Highway    Dept. — Concrete-bridge    rail- 
ing   details    ^855,    Flat-slab   standards. .  .•947 
— Old   Trails   bridge   erection   over   Col.    River 

— Long    steel    arch.      Sourwlne ^1040 

— Packard,  Iowa,  bridge  washout  wrecks  train, 

Chi.,   Rock  I.    &   Pac 1195,   ^1200 

— Parkersburg    suspension    bridge    over    Ohio 

opened .•OH 

— Pasadena,   Low   bridge   under   high,   Arrovo 

Seco    •no 

— Phlla.  park.  Elaborate  concrete  bridge  for  •1248 

— Philippines — Soil   load  tests    232 

— Pier  cylinders.  Improvised  lathe  for.  Good- 
day     »611 
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— Piers,   Building  enduring 714 

— Piers  of  cement  and  sand  in  liags,  Sumatra. 

Swaren    •1191 

— Pine  Bluff,  Ark.,  vertical-lift  span  sus- 
pended by  chains ;  "folding  counter- 
weight"   '402 

—Pitt  Rlv.,  Calif.,  near  Baird— 242-ft.  con- 
crete arch  •IZOg,  Difllcult  falsework  erec- 
tion        'SO 

-Pittsburgh  bridge-raising  plans 290 

—Pittsburgh  6th  St.  bridge-track  repairs .•612 

— Potomac  River  bridge.  Now  Aqueduct,  Wash.  917 
— Potomac    bridge    of    Cumberland    Val.    By., 

Scrapping    (n)    1095 

— Quebec   bridge   progress.      Borden   •20,    Oil- 
quenching  nickel-steel  forglngs.     Y'arnall  •896 
— Railing,  Expansion  bearing  for  concrete,  St. 

Louis     •1046 

— Railway-bridge  floor  with  old  rails  for  out- 
side guards,  Atlanta  &  West  Point  and 
Western  Ry.  of  Ala.  •1095,  Safe  railway- 
bridge  floors — Inside  guards  needed 1194 

—Railway     bridges.    Wheel-load    and    impact 

charts   for.      Steinman    ^1173 

— Railway  steel-bridge  impact  formula — A.  R. 

E.    A.    report.      Turneaure   625,    Brady... 1056 
— St.    John,    N.    B. — Two    suspension    bridges 
taken   down  ^201,   Steel-arch   l)rldge,  565- 

ft.    span,    over    Reversible    Falls ^777 

— St.   Paul   ry.   bridge  plate   girders (n)    134 

— San  Diego  3-hinged  concrete  bridge  fails  by 

undermining     ^292 

— Sililey  bridge  over  Mo.  Rlv.,  A.,  T.  &  S.  F. 
■ — Bank  protection  near  it  •638,  665, 
Raising  embankment  approach. ...  (n)  •lOOO 
— Spokane  bridge  failure  ^92,  135,  (ns)  197, 
534,  630,  Seaman  38,  Miller  87,  "Fatigue" 
due  to  flaws ;  engineer's  report  to  coroner. 

CunnlnglKim   133,  Norton  333,  Yates 431 

— Spoon  River,  111. — Old  timljer  bridge  and  its 
modern    succe.ssor    with    steel-truss    and 

concrete   spans    ^1155 

— "Stress  or  strain."  Seaman  284,  Frank- 
land    (n)    670 

— Survey,  Triangulation  details  for — Observ- 
ing shelter  ;   tripod  target •327 

• — Suspension    bridge.    Students    build,    In    45 

min..  Wash.  Univ.     Bernard (n)   •760 

— Thacher  concrete  bridge  patent  upheld  290, 

580,    1157 

— Tie  spacer  for  floors,  Q.  &  C (n)   ^1256 

— Toll  elimination,  Del.   Rlv (n)    1206 

■ — Toll   schedule,   Muscatine {n)    •ISO 

—Trestles,    Kan.    Cy.    So •ll,    ^203 

— Utah  road  standards — Log  truss  for  high- 
way bridges   *1238 

— Washington,  D.  C. — Q  Street  ornamental 
concrete  arcli  bridge  over  Rock  Creek 
•1,  Engineers  and  bridge  art  36,  John- 
ston       285 

— Washington     State  —  Long-span     highway 

bridge (n)     176 

— Washouts  in  desert,  Ariz ^873 

— Waterbury,  Conn.,  Combining  bridge  abut- 
ment   with    culvert.      Harrison ^172 

— Youngstown's    hot    bolt.      Oesterblom 87 

Brightman,  M.  H.    Town  improvement  records  *470 

Brinell-test  outflt,  Holz (n)   '920 

British   patents,    activated   sludge 189 

British   railways.   Effect  of  Govt,   control  on   1228 

British    view    of    steel    cars 475 

Broan,   J.    M.      Shaft   sinking ^278 

Bronx    planning — Zoning    system ^700 

Bronze,    Brinell    compression    hardness    tests 

for,  N.  Y.  Cent 501,  521 

Brooklyn-Brighton.     See  "Viaduct." 
Brooklyn,  N.  Y.   (see  also  "N.  Y.  City,"  "Sub- 
ways")— Edison  turbine  foundation.     Knight 
•28,     *396,     Activated     sludge.       Hammond 

•798,   809,   911 

Brown,  R.  1).     Industrial  ry.  turnouts ^231 

Browne  window •951 

Bucket,    Bottom-dumping   concrete ^564 

Bucket,  Owen  clamshell (n)   776 

Bucket,    Small    orange-peel,    helps    deep-well 

sinking,     Hibbing     ^947 

Buckets,  Wheeled  dump,   Stuebner (n)   392 

Buckeye   Traction    Ditcher   Co.'s   large   wlieel- 

type   excavator    ^1178 

Bucyrus   levee-building   machine ^989,    1004 

Buffalo,    N.    Y.— Pumping   station    ^207,    Sur- 
vey methods  ^466,  Electric  company's  steam 

plant   (n)    534 

Buffaloes,   Bronze,   Wash,    bridge *3,   36,  285 

Bug  Run   or   X.    Y.   Cy 763 

Building   Officials'   Conference,   Chi.    (ns)    391,  488 

BUILDINGS 

See    also    "Concrete,"    "Floor,"    "Structural 

work,"  etc. 

— Armory  arch-truss   roof,  Chi ^152 

— Augusta,  Ga.,  to  have  code (n)   772 

— Cole  Bldg.,  Nashville,  Derrick  tower  to  de- 

molisli    (n)    ^712 

— Concrete  building  system,  Peltzer's 880 

— Dallas  city   engineering  offices *698,  715 

-Dayton    conservancy    headquarters ^43 

— Fire-resistive    construction    761,    Woolson..   816 
— Flooring,   Temporary,    in    Penn.    Lines'   Chi. 

freighthouse     during     erection ^898 

— Frick     Bldg.-  Browne's     window ^951 

— IliglilaiKl      Park      Kaiik,      Detroit,      Erecting 

around    older    Imilding    *80 

— Houses,  Workmen. s — Prize  offer...  (ns)   390,  630 


BUILDING.S— Continued  *"""* 

— Howe  tresses  fall  under  snow •1184 

— Lincoln  .Memorial,  Wa.sh.,  foundations  •S.'IS    613 
— Lintel    beams.    Load   from    walls    on.      Per- 
kins     (n)    75i) 

— Mass.  Inst,  of  Tech.  buildings  opened  •i2Ul 

Pile    tests     •jgg 

— Mill-construction     buildings,     ErectlnV,     iii 
winter — TImljer     frame     ahead     of     brick 

walls — Central    Bay    Mfg.    Co.'s 'SIS 

— Nashville  flre-retarding  zone (n)  581 

— N.    Y.    Cy.    code    published (n)     77'/ 

— Pittsburgh    -"Werdcr"  and  "Ga?ette-Tlraes" 

buildings  carried  over  ry.  tunnel •1072 

— R.    R.    and    Bank    Bldg.,    St.    Paul (n)      94 

—Roof  drainage,  Conductor  heads  for.  Wolf  ^901 
— Roof,    Waterproofing    lUrcs    eX|vinslon    that 

wrecks  tile,  U.  S.  Dept.  Ag.  laboratories  •Oie 

— St.    Paul   code   revision (n)    581 

— Scaffolds,    Cornice    runways   for  swinging.  .'851 

— Shore,    Adjustable,     Roos' •78 

— Sound-al)sorhliig  subsl.ince,  "Amrenioo''''(nj  824 
—Sound  in  aiiditurluiris,  I,aw8  of.  elevens..  817 
— Theater,     Cincinnati  -  Placing     registers     in 

concrete   floor    •.•{75 

— -Theater,    Wilmington,    Concrete   beams   u.sed 

in   rebuilding.     Smith '834,   857 

— Wyman- Partridge    factory    and    warehouse', 

Minneapolis — Concrete-mat  foundation    ..1095 

Bulkheads,    Il.vdraulic-flll    •i4,r-, 

Burdick,    R.    D.      Engineering   success..!!!!.!   908 
Bureaus,  Govt.     See  "U.  S."  and  cross-refer- 
ences. 

Burgess,    H.       Shop    boats •ns 

Burke's    drainage-ditch   design    tables 1091 

Burnettlzed    timber,    Mass.    Tech.     to    study 

„  Barker     .ii,g4 

Burr,     Prof.     W.     H.,     Columbia     engineering 

alumni    dinner   to;    his    address 900 

Burt,    F.     P.,    business    manager (n)     533 

Burton.   Senator,  on   Federal   waterway   meth- 

„  Otis     131 

Bussell,  C.   T.     Parallel-ruler  alidade •ns 

Butcher,    W.    L.      Public    water-wks.    flnan- 

cing     •lOSO,  1051 

Butler,    N.   M.,   on   forests   and   rainfall 1053 

Butte,  Mont. — Steel  and  wood  water  mains..  1108 

C 

Cable,  Another  transmission,  under  San  Fran- 
cisco Bay   719 

Cable,    Power,   Swedish-Danish (n)    645 

Cablewa.v — Derrick-trolley     •175 

CableAay — Straightening"   river,     Dayton !   ^64 

Cableway  system — Building  dam •ooe 

Cableways,    etc.      Levee-bulldlng •r36,   1004 

Cableways,  Aerial,  used  on  Los  Angeles  aque- 
duct    ^1236 

Cableways,    3,800-    and    4,200-ft.,     Champion 

Lumber    Co.'s,    N.    C ^1057 

Cahill,     A.     A.       Subaqueous     tunnel     record 

1046,  1198 
Cairo,  111. — Strengthening  l)ridge  ^448,   (Cred- 
it)   Baldwin    669,    Sewer    failure ^505 

Caisson,     Concrete,     for     Brandywine     Shoal 

Lighthouse.      Rout    ^928 

Caisson,  Concrete,  pump  pit.  San  Antonio.  .•1127 
Caisson  sinking  for  tunnel  shaft,  Brooklyn.  .^849 
Calcium   chloride   for   gravel    roads.      Bennett     87 

Calcutta    commercial    mu.seum (n)     1000 

Calga.ry,   Alta. — Bridge   controversy 1148 

Caliche    roads    in    Ariz ^832 

Calif.  Devel.  Co.  ca.se no,   (n)   390 

CALIFORNIA 

See  also  cities  by  name,   "Bridges,"  etc. 

— Eminent-domain    decision     (n)    773 

— Flood  control,   Los  Angeles  Co.   •272,   •310, 

Olmsted  ^314.  551,  Llpplncott 861 

— Irrigation  projects,  Llndsay-Strathmore   and 

Terra    Bella    (n|    966 

— Labor-camps    cleanup,    Rosenthal ^1074 

— Military-engineer   reserve    885,    (n>    678 

— Rainfall  and  runoff  and  recent  floods.    Bar- 
tell,   .Mcintosh    686 

— Roads,  Bituminous-carpeted  concrete 378 

— Storms  and  floods  197.  ^236,  239,  283,  ^288, 
•292,  •SIO,  •334,  'SSS,  461,  462,  473,  717, 

810,  909,  •lOOO,  1060,  •I  189,   (n)  293 

— T'tillty  service   rules  adopted 105 

— Water  dispute.  Cities'  underground.  Volk..  12 
— Water-wks.  municipal-ownership  ruling  (n)  725 
— Yolo  Bypa.ss  viaduct  •SSS,  377,   '825,   '854, 

Weir     1204 

Cameron  septic  tank  claims.  Phelps  235,  Na- 
tional  Protective  League    578 

Camp,     Hallway,     design     competition,     Natl. 

Americanization  Comm.'s 819 

Camps,  Calif.  labor,  cleanup.  Rosenthal. .  .^1074 
Canada — Montreal    Polytechnlque    Alumni    fix 

fees    for   engineering    service 1183 

Canada — Winnipeg  Rlv.  bp.  report  ^1104, 
Water-power  administration,  prairie  prov- 
inces        n05 

Canadian    court    upholds    contractor 329 

Canadian  power  development  (see  also  "Wa- 
ter  power") — Under   arbitration 962 

Canadian  railways  Investigation (n)    918 

Canadian  Soc.  Engineers  discusses  reorganiza- 
tion 269.  New  president  ^339,  (n)  479,  Pare- 
ment  and  traffic  reports  458,  Traffic-gradua- 
tion  scliemc   733.   Calgary   branch   in   bridge 

controversy     1)48 

Canadian     town     planning.       Adams 991 
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I'liKO 
lANAI.S 

Site  nisi)  "IrrliiiilloM."   "IHtili."   i-lr. 

Aiwiililii    oiiiml    (•iiilmiikiiK'iil    hlnwipiit *\'l'.\\ 

("III,   ilriiliiHMi-  "uiiiil   ii\iiii)ly   llmllatliiii IKIH 

— CliicliiniUl     I'lnii   111  iiw   iniiiil   rlulil-of-way 

fur  railway.     Kf«    Ii7;i.   (lis)   Rid,  HIIS 

— I>rulnai:i<  niiial  (U-tiTlonillciii.     O'HrU-ii ri4r> 

— Brio  Canal  dam  falliiro,  TiiiiauaiKla  IH,  Ui>- 
linirs  Ciimii'lo  ia|i|if<l  !<lii'i't-i>lli'  ilani. 
Low  •ll-.'l.  W.'liililiii:  iMiiil  .aru.M-s  l>y  dls- 

lilmi'itu'iil        I.iiw     (n)     lilll 

— Coiioivtc  lliiliii;  Irrliiatldn  canals,  Machhu- 
fur.    InialUla    I'roJ.'H.       Davis    •2114.    Kin 

Craiulo    ITdjfrt    ''I'S 

— Cvllmk'r  ilrops  for  cniuils,  Ulo  (iranilc  Trnj- 

«ct    (n)    •IIU 

— IrrlK'ullnn  cniials,  Lncntlnii  survey  nu'lliiuls 
for.  (;riinil  Val.  Troject  «!t7.  T'sod  licfnri'. 
I,o\v     llll'.i.    Tllo    ilraliiaui"     for    omliank- 

incnts  (II)  •imil! 

— Kultcr's  fiirnmla  cni'mcli'iils.  llorton  :t":i. 
K(i:i,  UUU'PbuuKli  oniial.  Ida. :  canal  In 
Soutlierii  (\ilir.  sliowtiiK  mass  and  uiliieral 

deposit.      Scobcy    •8C2 

— N.  J.  coast  waterways (n)   438 

— Marino     railways    for    haulliiK    boats    over 

dams,    Fox    Klver,    111 •4(i» 

— N.  Y.  Bariie  Canal-  -How  It  will  bo  o|kt- 
ated.  Yates- Eloclrlc  barges ;  isale  ma- 
clilnes ;  valve  machines;  concrete  lock 
cabins  •97,  Hydro-elec.  and  gasoUne-elee. 
generallni;  stations,  concrete  poles,  etc. 
l.%8.  I'ower  dovcloiimcnts.  Horton  428, 
Contrast  of  now  :iii.l  ..Id  ciinals  i:i."i.  Uos- 
culni;  frozen  drod^o  Stocro  17  1,  (;irdor 
and  truss  woliiht  fnrnuiliis  422.  llcpalr  of 
break  around  Sonoca  Fulls  dam  •5(MI.  1,ok 
conveyor,  Keswick  •.'iri2,  KebulldlnK  at 
Irondeiiuolt    break.      Low    '(Uli.    Vote    on 

bonds    (n)    24G 

—  I'anama  : 

Concrete    blocks    in    bulldlnus (n)     270 

Dredgini;  records,   Galllard   Cut (n)  664 

Drv-dock     "Dapple"     concrete     flnUsb     277, 

Completion     (n)     966 

Casolino-tank  explosion   (n)   1254 

(latun    dam    foundation    studies. ..  .'1229,   ♦1232 

Ilosiiltal  Interior  wall  finish 443 

llydru-oloc.    power   cost (n)   191 

l.iick    gates,    McClintlc-Marshall    claims    for 

extras   on    (n)  438 

l.iKMinotives,    Towing    by (ns)    89,227 

K;ill\vay     boat-line     law     35 

Slide    commission    report 532,  599 

Slides,   Experiments   In  checking.      Goethals   417 
Slides,    Removing    (ns)    246,    293,   580,   664, 

Canal  reopened (n)   771 

Towers.  Darion  radio.    Carlson •546 

riiproflliihle   business  enterjirise :  A.   P.   C.   1054 

Walor   liyacinth (n)    108 

Wator-supplv     under    operating    conditions. 

Kirkpatrick    *782 

— Sault  Ste.  Marie  traffic (n)  831 

— So.    Alta,    irrigation    headworks    repair   and 

dam     failure.       BUgh *1070 

— Tunnel.    Marseilles    Canal.      Thompson    134, 

Not    Hnishod    1156.    (n)    917 

— Welland    lieadgates   carried   out (n)    869 

Cantilever  cliimney  base.     Wise ^572 

Cantilever  retaining  wails.     See   "Patents." 

Canton,   Md. — Cuban  ore  pier (n)   1158 

Canton,    0.- — Paving    car    track •77 

Canvas  indosure.  Liglit  roof  truss  for.  Cliace  *612 
Capstan   for   hauling   iron   pipe   across   river   *124 

Capstan.  N.  Y.   Barge  Canal  lock •102 

Capstan   plows,   Glencoe   ditching   *226,  Fisk's 

machine    ^615 

Car,  Dump,  Coal-shipping ^416 

Car,    Side-dump,    capsized (n)    ^712 

Car,     Self-propelled     dump,     Orenstein-Arthur 

Koppel    (n)    '1112 

Car-truck  frames,  Unit   stresses  in  design   of. 

Pressed    Steel    Car    Co.'s 1185 

Cards,  Filing.     See  "Filing." 

Carey,  .1.   D.     Is  development  invention? •813 

Cargo  weighed  graphically (ns)   1050,  1240 

Carload,  Largest — Generator (n)   725 

Carlson,   C.   A.     Darien   radio   towers •546 

Carnegie  Foundation  investigation.     See  "Edu- 
cation— Engineers'    qualifications." 
Carnegie  Steel  Co.'s  tests  of  hlgh-suIphur  steel 

363,   Handbook  thumb   index (n)    ^904 

Carpenter,  \V.  T.     Creative  imagination  in  en- 
gineering education   704 

Carr,    O.    E.      New    profession 627 

Cars,  Concrete  plant  handled  on  four  freight  •1238 
Cars,    Cranes   handle    drop-bottom,    Chi.    park 

work     •658 

Cars,    Freight,    for    autos (n)    613 

Cars,   Side-dumping  gondola,   Ralston (n)    ^632 

Cars,    Small    dump,    on    Rock    Isl.    concreting 

trains,   Chi 'IISS 

Cars,     Steel    passenger,    from    British    view- 
point       475 

Cars,     ITtiiizing    material    from     old    freight, 

B.  &  0.  R.  R (n)   1171 

Cart,  Grout,  with  paddles,  Jaeger  Mach.  Co.'s 

"Turner"    (n)    •728 

Cart,    Newman    side-dump,    for    backfllling. .  .•120 
Cart,    Screen,    for    broken    stone,    Briggs-Chi- 

cago   ^852 

Carter,    F.    H.      Cement-testing   cost    471,   Er- 
ratum     (n)    817 

Carty,  Pres.  .1.  .1.     By  C.  W.  Price •218,  220 


PuKo 

Cast    Iron.      See    "Ircui    jiiid    stool." 

Catalogs    made    useful.      Taglogs 479 

Calcbbasln  Inlol  proloitors,  (ialvoslon.  .  (ill  •1192 
Caloiiarv     soclliin.     Design     cliarls     for     open 

lluiiios    Willi       Itiililnson •50(1 

Caterpillar    liacktUlor    for    Ir.'ncli    work ♦898 

lulerplll.ir     traitor.      Hall  hearing •1119 

Calorplllar    traitor     for    dll.blrig ^227 

Catiiriilllars,     Osgimil     hIiovoI     wllli ♦995 

Catsklll    Aiiuedui't.      See    "Ai|iieducts." 

Causowa>,    Corpus    Chrlsll ♦028 

Causewiiy  repair,  etc.,  (ialvoslon ^393,  (n)  'SOH 

Ccbii   city   planning.      Ilardmun ^882 

Cellar    Rapids,    la.      Klver    wall ^588 

Comont.      .See    also    "Concrete,"    "Pavements," 

"liriiut." 
Cement    gun,    Coaling    steel    at    (irand    Cent. 

Tonnlnal     with.       .Ionian     ^1008 

Cement  gun.  Costs  of  applying  mortar  with, 
Elepliiint    Hutio    dam    409,    Lining    ditches, 

Hawaii.      Collins     950 

Ceiiioiit     gun.     VValerproollng     concrete     tank 

with.       Amiiurson     ♦1044 

Cement,    How    to    store.      Balrd 1046 

Cement- lined   water  pipe ^300 

Cement,    National,   Industry    revival 905 

Cement,    Poitljind,    production 193 

Cement     sheds,     Canvas-covered ^769 

(inioni    Show,   Clil.      Concrete   tests 695 

Conient    testing    cost.       Carter    471,    Erratum 

(n)     817 
Census.      See    "V.    S." 

Centigrade    thermometer    bill 283 

Central     Kay     Mfg.     Co.'s     building ^948 

Chace.    C.    B.       Light    roof    tru.ss •OIZ 

Chaln-Uft    bridge,    Pino     Bluir •402 

Chamberlain,     M.     E.       Sidewalks     In     steep 

streets      413 

Champion    Lumber    Co.'s    cableways •1057 

Chart.      See   also    "Diagram." 

Chart,    Engineer's    salary ^500 

Chart — New   computer.     Yu   Wang •1120 

Chart,  Wind-pressure.     Wrlgley   •327,   Skelton 

&  Co.'s   (n)   •952 

Chartrand,    G.      Paving    problems,    Tex.    and 

JIo.    cities    1102 

Charts,  Design,  for  open  flumes  with  catenary 

section.     Robinson   •SCO 

Charts,    Wieel-load    and    impact,    for    railway 

bridges.     Stelninan    II73 

Chase,    <'.    E.      Bridge    collapse •622 

Chattanooga    Steel    Co 629 

Check    valve,    Smolensky (n)    •OC 

Check  valves  for  pumping  engine,  Counter- 
weighted.   Poiiiia    (n)    1240 

Chelsea  north  draw.  End  lift  on.  (iardner.  .•1216 
Chemical-engineering  scholarships  (ns)  870,  1013 
Chemical    prices,    Water-wks.     and    war    523, 

Monfort     530 

Chemicals,  Constant-level  orifice  box  for  feed- 
ing.     Gavett    ^785,   Brewer 'lOSS 

Chesapeake  &   O.   N.     See   "Railways." 

CHICAGO,   ILL. 

— Armory  drill-hall   roof *152 

— B.    &    0.    water-fllled    ashpit ♦inSS 

— Bridge,   Lake    St.    bascule,   open *756 

— Bridges,   Bond   Issue   for (n)    1110 

— Drainage-canal    supply   limitation 1108 

— Engineers    studying     military    science     719, 

Preparedness   parade    (n)    1157 

— Flat-slab  floor  rulings  compared  with  Pitts- 
burgh's.      Ferguson    910,     1244,    Godfrey 
1244,  What  load  to  spandrel  beams.    Lord  1245 
— Flooring,     Temporary,     for    .steel     buildings 

during  erection   ^898 

— Garbage-disposal      work     centralized      1242, 

(n)     1204 

— Grant   Park   filling   work ^658 

— Lighting   extension.    Municipal (n)    1109 

— Municipal-pier    erection — Steel-arch    trusses 

♦999,   Safety   netting •424 

— Paving    Van    Buren    St 172 

— Railway-terminal    problem    (n)   449 

— Rapid-transit  investigation   (n)    293 

— Scafl'olds,   Safet.v — Bldg,    rules ♦S'e 

— Sewage   treatment.   Activated-sludge.     Ham- 
mond   ^798,    809,    911,    Stockyards    plant. 

Lederer   932,    (n;    293 

— Sewer   trenching.    Handling   pipes   and   con- 
duits   in    562 

— Sewers,    Building   relief  and   outlet   necessi- 
tated by   new  Union   Station   ♦212,   Sewer 

and   street   work   for   same ^948 

— Shop    plant.    Municipal.      Saner ♦lOl? 

— Street   widening    " .   ,5gi 

— Track-elevation  bridges.  III.   Cent ♦6bb,^654 

— Track   elevation.    Nickel    Plate ♦370,995 

— Track    elevation.    Rock    Isl ^1188 

— Typhoid   from   Lake   Mich (n)    486 

— Water    tunnel.    New    ^969,    Steel   shell    937. 

Steel-lined   shaft    ^1237 

— Water   tunnels.   Plugging  old.      Smith. !!!!  .♦706 

Chilean  nitrate  industry.     Cuevas   44 

Chimney  foundation,  Difficult,  tested  after 
completion,    Pittsburgh     Brilliant     pumping 

station     ♦I  138 

Chimney,  Old  brick,  with  cantilever  base- 
Wise     ^572 

Chinese   palace   bridge   ^40,  Railway  progress. 

Koo    553 

Chirlqui    National    R,    R .(ns)    69,    1158 

Chute,  Tests  of  concrete  distributed  by  short, 
by  comm.  for  Natl.  Conference  on  Concrete 
Road  Bldg.   802,   "Spouting"  or   "chutlng"? 

Spouter    linn 

Chutes,  Coal,  Perry  plant *737 


Pago 
CI.SCINNATI,    (). 

Hrldge-construclliin      fonlurcs.      Park      Ave. 
concrete.      Kutli    ♦659,    Old    Iron    viaduct, 

Ruth     ^930 

Kriilgo  iillo   liniiimlng,   Kunnymedo   Ave,    vla- 

iluit       .\la\will    121; 

Conirotliig  pllis  with  troinio.  Hopple  St.  via- 
duct      .Maxwell    aU 

Inlcrurban  entrance  and  rapid-transit  plan. 

Row     ((7:) 

Rapid-transit   plan    (hm)    578,   868 

— Water  waste,  negro  tenements (n)    1062 

Circuit-breaker.    Autornallc    Jlecloslng    Circuit 

Breaker    Co.'s     (n)   824 

City.      See    also    "Municipal."    etc. 

City    charter,    Model.    Natl,     utlllty-rranchlse 

policy  for  209 

City  engineer  wanted,   Ottawa 029 

City   engineering    offices,    Dallas ^698,  715 

City       government.      Commission,     abandoned, 

I>enver     (n|     115S 

City    Impriivcnient    records    kept    In    card    In- 
dex,   Elgin,    111.       Brightman ^470 

City-manager  govt..  Phoenix,  Ariz.,  undergoes 

test     loiii 

City    manager     New    profession.      Carr 627 

City    manager.    Reporter   for,    Ashtabula,   O. ..   233 
City-manager    plan.    75    municipalities    adopt- 
ing          41 

City     manager,     Tucson.     Railway     engineer's 

experience  as 7(i;( 

City   manager's  experience.   Abilene,   Kans....   379 

CITY  PLANNING 

— Automobiles,    motor    trucks    and    city    plan- 
ning.    Lewis    ' 1 162 

— Bronx    zoning   system.    N.    Y ♦7ii(i 

— Canada,   Town  planning  In.     Adams 99] 

— Cebu,     I'hlUpplnes.       Hardman ^882 

--Chicago     street     widening 061 

-Cleveland,    City    Planning    (Conference 1162 

— National    conference,    ('leveland (n)    823 

— Natl.    Municipal    I.«ague's   model    clt;  -plan- 
ning  board    19.     37 

— N.  Y.  Cy. — Merchants  turn  planners  ;  cloth- 
ing  mfr.    restriction    523 

—  Okla.    C.\ .      Crazy    planning ♦4'j!) 

— San   FraiK-lsi-o's  civic  center ^1222 

— ScMltlc     Kinirick    on    expert   advice 618 

— rtlca    block    street    numbering ^563 

— Water  mains  and  fire  hydrants (n)    1(162 

Chic    center.    San     Francl.sco ^1222 

Civil   engineers.      See   "American   Soe.."   "En- 
gineers,"  etc. 
Civil    .service,    N.    Y.    St. — Engineer    positions 

standa  rdlzed      (;54 

Clabaugh,   E.   D.     Fishing  for  girders  washed 

out     in     flood ♦1189 

Clamps     for    pulling    steel     piles,     Vulcan. .  .^472 
Clamps,    Form    wire-tie — American    (w)    ^632, 

Universal    (n)    ^824 

Clamps,  Track  bond-wire,  P.  &  M.   Co.'s   (n)   ^664 

Clark,  A.  T.     Reservoir  capacities 4(i" 

Clay-products    exhibit.    Permanent,    San    An- 
tonio     (n)    •lOOO 

Cleaner,    Alrslphon.      McDermld ^755 

Clearance  diagram,  New,  A.  R.  E.  A 625 

Cleary,    A.    .1.      Reducing   slippery   pavements, 

San    Francisco    •cos 

Cleveland    Engineering    Soc (n)     1207 

CLEVELAND,    0. 

— Brick-pavement  filler (n)   ♦i:;o 

— Brooklyn-Brighton    viaduct.      Baker ♦4!-'9 

—Cleveland   Ry.    Co.— Granite-block   measure- 
ment 1094,  Yard  crane   •1124 

— Dock  wall  construction.     Carey ! .  •814 

— Engineering   forces   reorganized (n)    868 

— Freight    terminal.    C.    &    Y (n)      4.^, 

— Garbage    reduction    profits :    grease   523,    (n)    534 

— Reservoir    excavation,    Baldwin •838 

— Sandblasting  a   monument    (n)    •82 

— Sewage   treatment.    Activated-sludge.      Pratt 

♦671,    Hammond ♦798,   809,  911 

— Sewer    trenching.    Steam    shovel    with    grab 

bucket    in    (n)    ^1095 

— Water-wks.    laborers'    strike (n)     773 

elevens,    D.    P.      Laws    of    sound 817 

Clinometer,    Special    Abney-Bonner    *25,     37 

Club-house   management   by   engineers. ..  (n)    1206 

Coal,    Alaska,    fields    open (n)     1109 

Coal    crusher    and    sampler,    Sturtevant    Mill 

^''o.'s  („)  824 

Coal    cylinders.    Concrete,    built    with    moving 

forms.    Perry    plant.    N.    Y.      Hlgglns    ^420, 

Credit  for  design  702,  Handling  retail  trade. 

Hlgglns    *73(; 

Coal,    Locomotive,    measuring   loader,    Roberts 

&    Schaefer    "Rands"     ♦lOSS 

Coal    mine.      See    also   "Jline." 

Coal    miners'    strike    threatened (nj   437 

Coal  mines.  Rock-dust  spreading  machines  for 

(n)    1116 

Coal  pier,   P.   R.   R..  Balto •S99 

Coal,    Powdered,    as    loco,    fuel 1248 

Coal    production.    Anthracite (n)    271 

Coal-shlpplng  station,  E,  St.  Louis ;  dump  car  ♦410 
Coaling  pier,  B.   &  O..   Balto.:  belt  conve.vors 

♦656,   Thawing  shed    (n)     39 

COAST    EROSION    AND    PROTECTION    • 

See  also   "Flood,"   "Rivers,"   "Levee." 
— Air.  Compressed,  Calming  rough  water  with 

Brashear  system   •!  1 66 
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COAST  EROSION  AND  PROTECTION— Continued 
— Galveston   storm    repairs.      Blackburn    *'A9^, 

(n)   •5B8 
—Long     Braach     concrete     sheet-iiUe     groin. 

Seaman     '650 

—Mattress,  Tssts  of  backing  for  flexible  con- 
crete river.     Okazaki    *1080 

— Missouri  Riv.  dike  and  mattress,  Santa  Fe 

Ry *G'iS,  665 

— Revere    Beacli,    Mass.,    paving ♦45G 

— Sea-wall   mortar   joints,   Protei-ting (n)    130 

Coast  Survey.      See   "V.   S.,"   "Surveys." 
Coffer-dam    blown    up   to   complete   Troy    lock 

and     dam     .' '42 

Coffer-dam,   Siphon  to    flood (n)    •856 

"Cohesive   povvir  of  public   plunder" 1098 

Coke     concrete     strong     after     seven     years. 

Heron    850 

Collins,    A.    W.      Lining    ditches    with    cement 

gun     950 

Columbia  Univ.     See  "Engineering  Schools." 
Columbia     Rlv.     highway.     Ore.     *4U,     Bridge 

approach    •145,   Tunnel    •446 

Columbus,    O. — Flood    protection    490,     Flood 

715,    Recovery   of  spent   lime   at   water- wks. 

Hoover    1151 

Column   forms,    Pressure    of   v.et   concrete    on 

sides    of — Univ.     of    111.    tests.      McUaniel, 

Carver •931) 

Column  tests,  A.  S.  C.  E 183,  •190 

Columns,  Built-up  timber.  Tests  on.     Dewell   ^324 
Columns,   Heavy   steel  bridge.  111.   Cent,   track 

elevation.    Chic ^654 

Commercial   museum,    Calcutta (n)    1000 

Commission.    See  also  "City  manager,"  "Tran- 
sit," "Public  service"  and  cross  references. 
Commission  govt,   abandoned,   Denver. ...  (n>    1158 
Oommunifles,     Engineering     for  —  Conference 

at  Univ.   of  III 1252 

COMPENSATION,  ENGINEERS' 

• — Iowa  Eng.   Soc.   views 437,  453 

— Missouri  county  engineer,  $300  per  year. . .   619 
— Montreal  Poiytechniciue  Alumni  fix  fees  for 

engineering  service    1183 

— N.     Y.     State    positions    standardized 654 

— Okla.    State    Engineer's    salary 389 

— Thirty-three  years  of  life  of  successful  en- 
gineer—Chart     •500 

Compensation,    Workmen's — Typhoid   an   acci- 
dent  under   Wis.    law 426 

Competition.  See  also  "Engineering  competi- 
tions." 
Competition  by  technical  schools — Thesis 
work,  Ohio  State  Univ.  51,  Municipal  ad- 
vice, Minn.  Univ.  (n)  390,  Student  engi- 
neers offered  to  Ky.  cities  1052,  Solomon  1056 
Competition    by    Fed.    Public    Health    Service, 

Lexington,   Ky.,   sewers   1052,   Potter,  Blue   1056 
Competition,  Unethical,  for  engineering  work. 

Dabney     1245 

Computer,   Ross   "Rapid"   circular (n)    'lOlO 

Computer,   Slide   rule   replaced   by   new.     Yu 

Wang  ^1120 

Computing   devices.      See   also   "Instruments," 
"Chart,"    "Diagram,"    "Table,"    etc. 

Comstock,  A.   E.     Concreting  subway •496 

Concordia,  Kan. — Roots  in  sewer (n)    ^424 

CONCRETE 

See  also  "Cement,"  "Pavements,"  "Streets," 
"Roads,"  "Piles"  and  special  topics  gen- 
erally. 

• — Aggregate   measurement   in   revolving   boxes. 

Coronet  Phosphate  Co.     Andrews •OOO 

— Aggregate,     Trap     vs.     slag    for — Columbia 

Univ.  tests  for  Natl.  Slag  Co 276 

— American  Concrete  Inst.  234,  (n)  143,  Con- 
vention— Reports  :  Goldbeck  and  Smith  on 
slab  tests :  flow  under  early  loads ;  sand 
tests ;  design  and  construction ;  flat-slab 
floors,    etc.    379,    386,    Subway   concreting 

•496,   (ns)   568,  807 

— Am.    Ry.    Eng.    Asso.    report — Rerolled-rail 

bars,    surface    finish,    etc 626 

— Arcade,  N.  Y. ,  curb  and  pavement.     Doyle.. ^459 

— Arch,    Pitt    River    242-ft.    concrete,    Baird, 

Calif.   ^1209,   Difficult  falsework  erection.   ^50 

— Beams,     Heavy     hooped-concrete.     used     in     re- 
tiuilding      theater,      Wilmington.        Smith 

•834,  857 

— Beams,     Spacing     shear     steel     in. :     table. 

Beard      •996 

— Bridge  abutments,  Mich,  standard ;  per- 
spective   drawings.      Dewart •738,    809 

—Bridge,  Elaborate  concrete,  for  Phila.  park  ^1248 

-Bridge    materials,    Da.vton    375,    Bids.. 629,    715 

—Bridge,   Ornamental,  Q   St.,   Wash... •I,   36,  285 

—Bridge  patent,   Thacher,   upheld.. 290,   580,   1157 

-Bridge  piers  of  cement  and  sand  in  bags, 
Sumatra    •IIOI 

—Bridge-railing  expansion  bearing,  St.  Louis 

•1046 

—Bridge — Susquehanna  concrete  viaduct,  Har- 
risbnrg.  built  in  halves;  blowing  plant; 
collapsible    steel    arch   centers,    etc.    ^537, 

(n)    670 

— Bridges,  III.   Cent,  track-elevation,  Chicago ; 

slabs,    etc •600 

— Bridges.    Iowa    highway,    with    I-beams    and 

concrete   deck    •IISS 

— Bridges,  Ohio  highway  concrete.  Railings  for 

•855.    Flat-slab    standards ^947 

— Bridges  over  Mo.  Pac.  cut,  St.  Louis.  Mar- 
tin      ^408 
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CONCRETE— Continued 
— Brooklyn-Brighton        viaduct,        Cleveland. 

Baker     ^489 

— Buikling  system,  Peltzer's  new 880 

-Caisson  pump   pit,  San   Antonio ^1127 

— Canals,  Macliines  for  concrete  lining  Ir- 
rigation— Umatilla    Project.    Davis     •264, 

Rio    Grande    Project    •708 

— Cement  gun.    Coating   steel   at   Grand   Cent. 

Terminal  with.     .lordan   •1008 

— Cement,   How   to  store.      Baird 1046 

-  Ches.  &  O.  Nor. — Culvert  foundations  •128, 
SciotovUle  bridge  piers  *i\S,  Top  forms  in 

arch  concreting.     Watters (n)     34 

— Chi.  Portland  Cement  Asso.'s  concrete-engi- 
neering course    (n)    1062 

— Chi.    sewer-work    plant    ^214 

— Chi.  water  tunnel^Concrete  lining ;  travel- 
ing conveyor  to  pneumatic  mixer ;  concret- 
ing   machine     *96S 

— Chuling,   Is    it   dangerous'/    234,   Tests    802, 

"Spouting"    or    "chuting"'/       Spouter. . .  .1100 
— Coal  cylinders.   Concrete,  built  with  moving 
forms.  Perry  plant,  N.   Y.     Higglns  •420, 

•736,  Credit  for  design 702 

■ — Coke  concrete  strong  after  7  years,  Segundo, 

Colo.     Heron   850 

— Column  forms.  Pressure  of  wet  concrete 
on  sides  of — Univ.  of  111.  tests.     McDaniel, 

Garver  ^933 

— Cost    estimates.    Engineers.  .234,    235,    476,621 

— Culvert  forms,   Blaw   steel (n)    ^.536 

— Dallas    sewage-works    con.strtictlon •708 

— Dam   No.    39,   Ohio   River,   floating   concrete 

plant.     Todd    •oei 

— Dam,   Piattsburg   reservoir.      Langlols    •loe. 

Dam   goes  out >1106,    1146 

— Dams,   Inverted-arch.     Ellington 738 

— "Dapple"  finish,  Panama  dry  dock.  Rous- 
seau        277 

— Ditches,  Lining  Hawaiian,  with  cement  gun  950 
— Drier,     Portable     sand     and     stone,     Rapid 

Mixer    Co.'s    (n)    •824 

— Electrical  conduits  in  concrete.  Outlet  boxes 

for.       Graham     332 

— Elephant  Butte  dam — Cement  gun  work....   469 
— Engineers    experienced    in    concrete — Names 
wanted    by   Portland    Cement   Asso.      Mc- 

Cullough     1199 

— Field      Museum,      Chi. — Concrete      spouting 

plant ^31 

— Flat-slab    floor    systems,    Pittsburgh    ruling 
on ;     stress     comparisons     with     Chicago 
method.      Ferguson    910,    1244,    Godfrey.  .1244 
— Flat-slab    floors.     What    load     to     spandrel 

beams    in.      Lord 1245 

— Floor,    Placing    registers    in.      Hewitt ^375 

— Floors,  E.xtensometer  tests  of  Turner 
".Mushroom,"  Condron  "Akme"  and  or- 
dinary girder,  beam  and  slab.  Fuller, 
Moore    and    Hooker,     Seattle    992,     1002, 

Powell    1197,    Godfrey,    Ferguson 1244 

— Footing    blocks,    Sheeting-brace (n)    855 

— Form   wire-tie  clamps — American    (n)    ^632, 

Universal    (n)    ^824 

— ^t'ormwork.    Specify    amount   of.      Baird....   613 
— Foundation,  Large  concrete-mat,  Minneapo- 
lis   building    1095 

— Frozen  concrete — Building  collapse.  Rock- 
ford   (n)   294 

— Halifax  ocean  terminal  concreting  plant — 
Making  and  handling  large  concrete 
blocks ;  use  of  Blaw  steel  forms  (with  in- 
set illustration  sheet) ^249,    (n)   1062 

— Hibbing  water-wks.  winter  construction.  Mc- 
Donnell      •688 

— Lighthouse,  Building  Brandywlne  Shoal  con- 
crete :  concrete  caisson.     Rout ^928 

— Lime,  Hydrated.  Tests  of  effect  of — Ash- 
ton's  report  at  Concrete  Road  Confer- 
ence        470 

— Los     Angeles — Poor     subaqueous     concrete. 

Stewart   ., 30 

■ — Luten   patents,   etc.,   on   reinforced   concrete 

discussed.     Royse   185 

— Mattress,  Tests  of  backing  for  flexible  con- 
crete,   Japan.      Okazaki •lOSO 

— Mixer,    Barrel,    with    hoist (n)    96 

— Mixer,    Small,    with    silo   hoist,    Chain    Belt 

Co.'s     "Rex     6" (n)   920 

— Mixer,    Trolley-car,    Birmingham,    Ala ^276 

— Mixers,    Largest,    Smith's,    Aluminum    Co.'s 

dam,     Whitney,     N.     C •676 

— N.  Y.  subway — Pneumatic  mixing  and  plac- 
ing of  concrete.  Comstock  •496,  Old  con- 
crete found  good.  Ridgway  (n)  568,  Rela- 
tive value  of  central  mixing  plants.  Ridg- 
way     (n)     807 

— Nickel  Plate  freight  house.  Hammond,  Ind. 
Concrete    plant    handled    on    four    freight 

cars    ^1238 

— Panama     buildings — Hollow    blocks (n)   270 

— Patents   on   reinforced   concrete.   Defense   of 

suits   on    331,    •SIS 

— Piers,  Ocean  Park,  Calif.,  stand  flre...(n)   1157 
— Piles,    Concreting,    v\ith    treniie,    Cincinnati 

viaduct.       Maxwell     614 

— Pipe,     Making,     Dallas,     Tex.  ;     Lock    Joint 

Pipe    Co.'s    bottom-dumping    bucket ^563 

—Pipe,  Tar  coating,  Arrowdoik  diam.     Paul..     62 

— Pipe   transportation   by   rolling (n)    ^952 

— Poles  poured  in  place.  Barge  Canal.., 160,  ^162 
— Railway   roadbed.    Concreting   soft   spots    in 

Queen    &    Crescent    685 

—Railway    trestles,    Kan.    Cy.    So •203 


CONCRETE— Continued  ""* 

— Relnforced-concrete  beams.  Bending  mo- 
ment in ;  economy  of  continuity.     Roark 

•354,   •7!)0 
-Reinforcement   dispute — Should    engineering 
societies  pass  on  public  questions?     Duf- 

fleld    S18,    Porter    1148 

— Reinforcing    rods.     Stripped,     as    proof    of 

green    concrete     068 

— Reservoir,  Covered,  Hibbing,  Minn.  Mc- 
Donald     •688,    •9!"0 

— Reservoir,   Lining  Hill   View,   with   concrete 

and    riprap    ^1022 

— Retaining   wall.    Box    concrete,   on    Western 

Pac.       Knowles     •eSS 

• — Retaining  wall  built  by  large  steel  trav- 
eler,    .Magnolia     cutoff •1218 

— Rclalning-wall    design.       Fish •268 

— Retaining-wall  patent.  Bone's,  and  Its  an- 
tlcipalions  •254,  281,  331,  338,  (ns)  246, 
868,  Bonehead  429,  Walker  432,  Speers 
478,  Frankland  524,  Eariy  history,  E.  P. 
Bone  573,  Old  chimney  with  cantilever 
Iiase.      Wise    •572,    Dock    walls.      Carey    ^814 

— River    wall.    Cedar    Rapids ^588 

— Roof   slab,    Memphis — Frozen    concrete    and 

poor  design  cause  failure 579 

—.Sewer   failure,   Cairo,   III ^505 

— Sewers.  Austin,  Tex. — Steel  scarcity  results 
in    plain    concrete    •yOS,    Bedding   cement 

pipe   sewers    in   lean    concrete 996 

— Slalis  used  at  D.,  L.   &  W.   crossing.  South 

Orange   521,  •526 

—Stadium,    Wash..    D.    C,   high    school •ISS 

— Stairway    for   hillside   footway,   Passaic,    N. 

J.      Odell    • •1128 

— Step  and  stair  form,  Park  adjustable    (n)    ^248 
— Tank    water-tight.    Integral    steel    plate    to 

make.      Ambursen    •IIOS 

■ — Tank.  Waterproofing  concrete,   with  cement 

gun.        Ambursen     ^1044 

— Tanks  11   years  old  on  southern  railroads  •1027 
— Test   at   .Sheffield    Sci.    Scho(]l    with    various 
aggregates    and    sands — .Strength    not    re- 
sult of  aggregate  .strength.     Hendrick. . .  .'444 
— Testing  concrete  in  roads,  U.  S.   Dept.   Ag. 

(n)     27 
— Testing,   Exhibition,  at   Cement   Show,   Chi- 
cago.    Thomas    695 

— Testing  floor  slabs  using  spring  scale '126 

— Tests  of  concrete  distributed  by  short  chute, 
bv  comm.  for  Natl.  Conference  on  Con- 
crete Road  BIdg.  802.  Spouter 1100 

— Tjle  adhesion  to  concrete   backing — Bost.   & 

Albany     test.     Worcester ^1191 

— Train  for  concreting  retaining  wall,  Bing- 
ham  &   Garfteld   Ry.,    Utah In)    •1192 

— ^Trains.  Small  dump-cars  on  concreting, 
track-elevation    work.    Rock    Island's,    at 

Chicago     'llSS 

— Treinic  plant  for  concreting  subaqueous 
pedestals,  Naval  Training  Station,  New- 
port.     Smith    ^1186 

• — Trestle,  Concrete  highway,  across  Yolo  By- 
pass, Sacramento  ^358,  Reinforced  con- 
crete on  unit  system  377,  Experiences  and 
costs  in  making  the  units.  Holmes  ^825, 
Concrete   piles;   driving  them   •358,   •854, 

Weir     1204 

— Trim-estimating  tables.     Corbett (n)     34 

— Tunnel    lining,    Boston   subway ^136 

— U.  S.  Bureau  of  .Standards'  report^ 
"Strength  and  Other  Properties  of  Con- 
crete as  Affected  by  Materials  and  Meth- 
ods  of   Preparation" 1053,    1058 

— Viaduct,  Concrete,  vs.  All  for  street  eleva- 
tion,   Astoria,     Ore •1176 

— Viaduct,  Jefferson  Ave.,  St.  Louis,  with  spe- 
cial    expansion     provisions — Spilt     piers. 

Martin     '1078 

— Viaduct,    Park    Ave.    concrete,    Cincinnati; 

concreting  arches,  etc.     Ruth •659,   ^936 

— Viaduct,    Denver    street ^166 

— Washer,   Portable,   for  aggregate,   Stocker.  .•SIS 

— Water-conduit   break,  Victoria 571,    (n)   580 

— Water-meter   boxes,   Dallas •fiH 

— Waterproottng  membrane  intact  after  ex- 
treme expansion,  Long  Isl.  R.  R.  retain- 
ing  wall    •SOS 

— Wis.    Riv.    power  bouse   and  dam   on   sand 

foundation    •lllS,    •1211 

— Zinc  sulphate   under  paint 443 

Condron  "Akme"  and  other  floors  tested  992, 

1002,  1197,  1244 
Conductor  heads  for  roof  drainage.  Wolf  ^901 
Congress.      See    "Laws,"   "U.    S.,"   etc. 

Conkling.   C.    C,   Death   of 965 

Connecticut    gravel    roads,    Calcium    chloride 

for.       Bennett     87 

("onnell,    W,    H,      Snow   removal,   Phila ^221 

Conner.  C,   N.     Horizontal   resistance  of  piles 

under    retaining   walls    524 

Conservation,  Okla,  nat.  gas 149 

Conservation,     Water-power     569,     906,     (ns) 

294,    1205,  1254 
Constant-level   orifice   box   for   feeding   chem- 
icals.     (Javett    •785.    Brewer    •1055 

Constructi(m   camp.      See    "Camp." 

Construction  engineers'  diary.     Fish •IIO,  135 

Construction    plant.    Home-made,    that    helped 
build  the  Kensico  dam.     Smith ^326,   (n)   ^82 

CONTRACTS  AND  CONTRACTORS 

See   also   "Construction,"    "Camp,"    "Cost." 
— Atlanta  garbage-incinerator  case   (ns)   869.   1109 
— Ballasting   track    bv    contract,    .Mo.    Pac ^828 


KN(ilNKi:Ul.\(.    M.WS      INDKX 


Volume   7.1 


I'lIKU 
CONTKAlTS    AND    CONTKACTOHS— Contlruicd 

-  HlddiT       liir<iriiiiill(>ii,       (ilvo       tlii>  Diiyton 

brUlKOH    'Ki.    Maloi'lals    iiiiil    IiIiIh    ...a'K.    OllD 

-  Cniiutlliiii   I'lmrl    iipliolila   ili!lil8   of   oimtriic- 

tor,    NU'liolsDii     320 

-  Casl-lnm  •■.spoolnl."     Soltz   070 

-  Cuiitructurs    lumt-Hl.    Asmimlnu — 111.    pnvliiB 

contract — Nu  iKlviiiilaitu  of  (llmTcpiiiicles   1241 
■-  -Cost    o.itliimtes,     Kiiiill.v.     I>i>    tlu-y     ihIsUmuI 
contriiclors?   2;H.  Oiu'  of  tlio  Hlililura  2:ir), 
'177.    Eiiijliii'i'i-.    nurhnin    47«.    DliiKiimn. .   021 

-  nriivo    iilaiil,    Si-loliivllli'    liiidRO *M^ 

-  Halifax    nroan    tormliials   coiiti-aotor's    plant 

(with    Inset   slu'ot)     •249 

-  Hnvana  pavemoiit  and  sower  oontrnol  aban- 

doned     (n>    1157 

--Hlghwav    contract    IcttlnR.    Wholesale 703 

— l.eeal  decisions  War:  oni;lneer's  estimate 
needed  157.  I'lmliascr  uslni;  machine  that 
falls  to  meet  lest  nuist  pay  4ril,  Written 
contract  supersedes  verhal ;  huyer  may  re- 
fuse to  pay  where  machinery  does  not 
fnlllll  guarantee ;  contractor's  delay 
throuKli  "world-shared  Ignorance"  not  an 
•unavoldalile  cause"  991,  Excavating  con- 
trails construed;  construction  Hen;  can- 
not   ncciver   for   tests ;    surety    company's 

liaMlllv     1043 

— Mlhvaiikei^— Mistake  In  bid (n)   130 

— >Ilnn.    road    work.    Contract    and   day-labor 

compared.     Acton 044 

-  N'.     Y.     Subwav— $28,000,000    of    work    for 

Flynn-O'Koiirke   Co 1053 

-  I'anama    lock    gates.    Claim    for    extras    on 

(n)    438 

-  I'ercentage    bid.    Govt,    asks (n)   049 

-  SpeclllcatUins.   Open,  on  paving — Wis.   engi- 

neers'  discussion    436 

—Turbine,  Hydraulic,  bids  and  specifications, 

Dishonest.     Consulting  Engineer 38 

— Uruguay,  Ulen  Contracting  Co.'s  $5,500,000 

contract    for   work    in 868 

Conveying  concrete  pneumatically,  N.  V.  sub- 
way   •496,    Susquehanna    viaduct ^537 

Conveyor,   Belt,   used   for   clay   in   tunneling, 

Boston     •ISe 

Conveyor,  Traveling,  Chi.  water  tunnel •971 

Convevor,  Log  and  block,  Hinckley  dam,  N.  Y. 

Ueswlck     •552 

Cunvevor,    Xlonorail.    for   lumber (n)    1027 

Cuuvovors,  Belt,  B.  &  0.  coaling  pier,  Balto.  •656 
Cuoperatiiin.  EnKinecring.  Draycr  55G,  1100, 
Trautwine  717.  Chicago  conference  coming 
667,  077,  Keport,  771.  By  states.  Hansen 
771.  789.  To  what  end?  812.  Himes  863, 
Newell  956,  Ripley  957,  Dabney  1245,  Ex- 
isting local  sections    820 

Cooperative       courses.         See       "Engineering 
schools." 

Copper    lining,    Catskill    Aqueduct 195 

Copper-steel   weathering.     Walker.      Cushman   595 
Cores   for   cast-iron   pipe,   Warren    "Fletcher" 

impvd (n)    440 

Cornice  runways  for  swinging  scaffolds,  Hola- 

bird  &  Roche  methods   ^851 

Coronet    Phosphate     Co.'s    concrete-aggregate 

measurement     *996 

Corpus    Chri.sti    causeway    *628 

Correspondence.  Filing,  N.  Y.  Board  of  Water- 

Supply.     Fee   786 

Corrosion.      See    "Iron   and    steel    corrosion," 

"Paint." 
Corthell,    Pres.    E.    L.      By    D.    Fitz    Gerald 
*216,     His  death 963,  1001 

COST   DATA,   METHODS,   ETC. 

See  also   "Valuation,"   "Filing,"   "Account- 
ing "   etc. 

—Accounting.   Hanover.   N.   H.     Holden ^1082 

— -Activated   sludge.   Milwaukee 306 

— Armor-plate  plant.  Estimating  cost  in  Govt.  857 

-  Ballasting  track  by   contract,  Mo.   Pac *828 

— Bridge.   Bascule.   Ecorse   Biv (n)    261 

— Bridges.    Concrete.   St.   Louis ^409 

— Calcium   chloride,   gravel  roads 87 

— Cement  gun.  Coating  steel  with  'lOOS 

^Cement-gun    work     469,  950 

— Cement-testing   cost.      Carter    471,    Erratum 

(n)  817 

^Chicago  water  tunnel   •973 

^Concrete  blocks,  Panama  buildings (n)   270 

— Concrete  highway  trestle  across  Y'olo  By- 
pass.  Sacramento,  unit  system  ^358.  377, 

•825.  ^854 

— Concrete    retaining    wall.    Calif •esS 

— Concrete    roads — Chi.    conference    385 

— Concreting  railway   soft   spots 685 

— Cylinder    piers.    Lincoln    Memorial ^560 

— Dam,  Concrete-capped  sheet-pile,  Erie  Canal 

•1122 

Dam    Plattsburg  reservoir  and  concrete •lOS 

—Dams.  Check.     Olmsted  •314,  551 

— Ditching    train    work — Chart •498 

— Drainage,  Tile.  Bay  Isl.  dist.,  by  day  labor 

and  by  rod    ^451 

—Drainage,     Tile.     Mich 1010 

—Drainage.  Tile.  Pecos  Val ^88 

— Draining   Roseau   Riv.    swamp ^366 

Engineering  service.  Minneapolis (n)   280 

—Estimates.  Do  faulty  engineers',  mislead 
contractors?   234.  One  of  the  bidders  235, 

477.  Engineer.  Durham  476.  Dingman 621 

Hauling   gravel   by   team   and   tractor.    Cost 

of.      Kipp     567 

. — Levee-building  machine  work •OSe,   1004 

. V,  X.  rapid-transit  work '842 


I'ugo 
COST   DATA,    METHODS,    ETC.      Continued 

-  -Panama   hydro  elec,   power (n)    191 

■I'avcmenlH.    Ann    Arbor 353,  377 

Paling.  Bltullthlc,  Pierce  Co.,  Wash.  White  •970 

-  Paving,    llrick    and    asphalt,    by    day    labor. 

Wayne.sboro.    Penn 1033 

-  Paving  cost.  Amsterdam  (n)   807 

Paving.   St.    Paul  city,   compared  with   con- 

inicl     work 1073,     (n)  610 

Pipe,    Cement-lined,    Plymouth •301 

-  Pipe  line.  Wood,  Aberdeen,  Wash.  •OOS,  (ns) 

341.  869.  1011 
Pumps.    New    Orleans 39.    •TO,   84,    282,  710 

-  Itai)ld-translt   work.    N.    Y •842 

-  Uoa<l  construction,  Minn.,  Contract  and  duy- 

labor   compared    644 

Itoad  maintenance,  N.  Y.  St,  886,  907,  1101, 

Erratum     (n)    1103 

Uo.nllmlldlng    Fayette    Co!,    Ky ^76 

Holds,    111.    stJite-ald     108!) 

Itojds,   Mass.   sand-and-oll    304 

Itouds,    Multnomah    Co.,    Ore ^50 

Sewage    distributors.    Comparative    cost    of 

calilc-drlven    and    motor-driven ^1029 

-Sewage    pumping    station,    Albany ^1227 

— Sewers,    Pli)e,   Topeka    •SOS 

-  Shop    boats,    Tenn.    River "173 

Sidewalk,   Lowering   concrete,   Dyersburg.  .•ipi 

-  Snow    removal,    N.     Y.     Cy 525,  718 

-  Sprinkling    streets.    Rochester,    Minn 407 

Spur  tracks.  Cost  to  build (n>   1192 

-  Street     elevation,     Astoria,     Ore. — Concrete 

viaduct  vs.   fill    ^1177 

--.Street    elevation,    Pittsburgh '154 

-Surveys,     Okla.     highways (n)   443 

-  -Tamping    methods.    Ballast    515,    •516,    521, 

(correction)    664 

-  -Tar   coating   concrete    pipe 63 

— Track   weeding,   sixteen  railways (n)    1000 

— Tunnel,    Columbia    highway     ^447 

— Tunneling,   Rapid,   in  Brazil   •924,  erratum 

(n)   1103 
— Iltility    changes    made    to    avoid    Interfer- 
ences,   Cost  of.      Shearer   541,    Norton. .  .1054 

— Water-works    chemicals     523,  530 

— Water-wks.    purchase,    Los   Angeles 554 

CouUlng,  J.  0.  P.     Cross-sectioning  device  on 

dam   excavation    *422 

Crandall,     Prof.,     retires •194 

Crane    for    concrete    blocks,    Halifax ^253 

Crane,   Locomotive,   levee   builders •987,    1004 

Crane,    Traveling-tower    cantilever,    for    yard 

service,  Cleveland  Ry.  Co •1124 

Cranes,  Locomotive,  handle  drop-bottom  cars, 

Chi.    park   work    •GSS 

Cranes.  Locomotive,  Rapid   renewal  with,   Le- 
high   Val (n)   520 

Cranes,  Locomotive,  with   generator-car   trail- 
ers     (n)   903 

Craven,  Alfred,  Record  of 954 

Creighton,    W.    H.    P.      Pump    tests    ^70,    84, 

282,  716 
Creosote.      See   "Timber,"    "Pavements." 
Cromwell,    G.      Lower   Otay   dam   failure    717.  909 

Cross-sectioner.    Airey-Keeler    •1092 

Cross-sectioning  device.  Loch  Raven   dam  ex- 
cavation.    CouUing    ^422 

Crossarm.   Steel,  for  power  lines.  Van  Diest's, 

made    by    Asso.    Engineers    Co (n)     ^1064 

Crossing   pavement   with    wedge    runoff.   Rail- 
ways,   Okla.    Cy ^421 

Crossings,     Reduce     accidents    at — A.     R.     A. 

report    1061 

Crosstie.     See  "Tie,"  "Railways." 

Crowds,  Loads  from   moving.     Hunscheidt.  . .  .  756 

Culvert     blocks,     Dickey     vitrified     segmental 

(n)    ^392 

Culvert,   Box.   for  creek,   Austin •758 

Culvert,     Continuing    bridge     abutment     with. 

Waterburv.     Harrison   ^172 

Culvert  forms.  Blaw  steel (n)   •SSe 

Culvert    foundations,    Ches.    &    0.    Nor ^128 

Culvert    tests.    Corrugated-iron,    Fowler's,    for 

Armco    Culvert    Mfrs.'    Asso 958 

Culvert    under    street    with    car    tracks.    Ft. 

Worth (n)    ^472 

Culvert,  Undermined,  Philippines (n)    *1144 

Culverts,   Ohio   flat-slab •947 

Culverts,    Spillway,    Chi.    &   E.    I ^755 

Culverts,     Split     cast-iron,     Zieg     "Panama" 

(n)   *488 

Cumings,  H.  P.     Concrete  roads 336,  411 

Cummings,    R.     A.,     on    soils 131 

Cunningham,  J.  W.     Spokane  bridge  failure..   133 
Curl}     and    gutter.     Combined     concrete,    To- 
peka     (n)    ^328 

Curb,    Concrete,    Arcade    N.    Y.      Doyle ^459 

Curb   guard  with   anchor  hook,   Stocker   "An- 

kerbar"     (n)     •776 

Curb-inlet   casting,  Austin (n)    ^759 

Curb-inlet    protectors,     Galveston (n)     ^1192 

Curb-inlet    system,    Pittsburgh     •ise 

Curb,    sidewalk    and    storm    sewer    combined, 

Ann    Arbor    (n)     ^1144 

Current   meter.      See   "Water  measurement." 
Curve.     See  also  "Diagram,"  "Chart." 

Curve  resistance.   Master  Mechanics  on 1248 

Curve,   Taper,   So.    Pac.     Hood 503 

curved-bridge  layouts,  Short-chord  calculation 

in.      Swan    (n)     •Oie 

Curves,     Measuring     railway,     on     the     arc. 

Palmer     (n)     1240 

Cut.    Property    owners    asked    to    slope    Kan. 

Cy.    St.   ry *362 

Cutoff,   D.,  L.   &  W. — Waterproofing  viaducts. 
Ray    •430 


Pa  lie 
Cylinder    dropH    for    Irrigation     dltch'fH,     Klo 

Grande  project   (n)    •1144 

Cylinders,    Brldiie-pier,    Improvised    la  .he    for. 

Goodday    ! •Ol  1 

Cylinders,  (^oncreto  coal-storage.  In. lit  with 
moving  forms.  HlgKlns  •420.  Credl-  for  de- 
sign  702,    Handling   retail   trade.      Illgglns   •73B 

D 

Dabney,   T.   (;.      UnclhUal   ronipctltb  n 1245 

Dakotas,  Drainage  In  the 052 

Dallas,  Tex.-  Health  Uept.  work  •4'i5,  Union 
station  •48.'i,  Making  concrete  rlpo  *503, 
Concrete  meter  boxes  '014,  City _  engineer- 
ing odlccs  '698,  715,  Sewage-w'orks  con- 
struction '71)8,  Refuse  receptacle  (n)  '472, 
Interurban-rallway    terminal    (n)   774 

DAMS 

See  also   "Reservoirs,"   "Flood." 
— Alumlninn  Co.'s  dam.  Whitney,  N.   C,  Con- 
crete   ndxers    for •076 

— -Arrowrock  dam   work.     Paul 02 

—Ash   Fork    steel    dam,    Colo.,    18    years   old, 

still    wcl  1    preserved '1035 

^Austin  dam,  Colo.  Rlv.,  More  trouble — 
Gate  collapses,  etc.  '636,  Investiga- 
tion     (n)    1157 

— Bear  Val.   muItlple-arch  dam  overflows  for 

first    time '961 

. — Bombay,  Tansa  dam  at (n)   351 

— ^Charles    River    dam — Guarding    lock    gates 

from  galvanic  action.     Sherman '210 

• — Check  dams.  Control  of  mountain  torrents 
by,   Los   Angeles   Co.   and   Europe.      "272, 

•310,  Olmsted  •314,  551,  Lippincott 861 

— Coffer-dam.   Siphon  to  flood (n)   •SSG 

— Colo.  River.  New  type  of  hydraullc-flll  di- 
version   dam ;    use    of    willow    poles    and 

brush,    etc.      Allison 1170 

— Cpncrete    inverted-arch    dams.      Ellington..   738 
— Elephant  Butte  dam — Applying  mortar  with 

cement  gun   409,   Dam   completed •964 

— Erie  Canal  dam  failure,  Tonawanda  94, 
Repairs — Concrete-capped   sheet-pile  dam. 

Low     •1121 

— Escondido    rock-fill    dam.      Trask •1006 

— Foundations,  Hartford  Investigations  for 
reservoir  and  dam — Gatun  ;  Wachusett; 
Ansonia  canal  -  embankment  blowout ; 
grouting ;  apparatus  for  testing  drill 
holes   for   tightness ;   table   of   failures  of 

various  types  of  dams.     Saville '1229 

— Hatchtown    earth-fill    dam     failure,     Utah. 

Sterling  'SO,  Errata (n)    285 

— Hinckley  dam,  N.  Y.,  log  and  block  con- 
veyor.     Reswick     '552 

— Irrigation  dam.  Old.  San  Diego  mission '297 

— Kensieo    contractor's    plant.      Smith    *326, 

(n)   ^82 
— Loch    Raven    dam,    Balto.     water-supply — 
Cross-sectioning     device     on     excavation. 

Coulling    •422 

— Lower  Otay  dam.     See  "Dams — San  Diego." 

— Manchester,  N.  H.,   Water- Wks '643 

— Marine    railways    for    hauling    boats    over 

dams •469 

— Miss,  dam,  St.  Paul,  in  fiood ^723 

— Namaka  dam  failure.  So.  Alta.  Land  and 
Ir.  Co.,  near  Medicine  Hat ;  porous  foun- 
dation.     Bligh    '1070 

— N.    Y',    Barge    Canal    electrically    operated 

dams   •gg,  •158,  428 

— Ohio    River   dam   No.    39,   floating   concrete 

plant.      Todd     •661 

— Oil     barrels.    Dam    of,    Nigeria.       Nicholls 

(n)  'logs 

— Paris,    111.,    earth    dam    filled    by    dumping 

loads  far  apart.     Habermeyer (n>   568 

— Penn.   St.   supervision   of  dams 676 

— Plattsburg  reservoir  and  concrete  dam  in 
glacial  drift  —  Design  ;  construction  ; 
costs;  stopping  leaks.  Langlois  *106, 
Dam  goes  out ;  porous  foundation  '1106, 
Fruits  of  parsimony    1146 

— Rock-fill    dams.      See    "Dams — San    Diego." 

— St.    Maurice    Riv.,    Que — Building    dam    in 

wilds   •876,   906 

—Salt     Riv.     Project     diversion-dam     failure 

above   Roosevelt   dam ^974 

— San  Diego — Lower  Otay  dam  failure  ;  rock- 
fill  dams  discussed.  Baker  •236,  Bacon 
239,  Silent  *334,  Sellew,  Bennett,  Jor- 
gensen.  King  462,  909,  Cromwell,  City 
Engineer  717.  Ed.  283,  473,  810;  Upper 
Otay  concrete-arch  dam  stands  •288, 
Dike  failure  near  Sweetwater  dam  (n) 
293,  Escondido  rock-fill  dam.  Trask 
•1006,  Old  mission  irrigation  dam  •297, 
Water-wks.   repair   1060 

— Seattle  water-supply  dam    •SSS 

— Seneca  Falls  dam.  Repair  of  break  around.. •500 

—Sierra  &  S.  F.  Power  Co.'s  Strawberry  rock- 
fill  dam.  Unique  method  to  build — Quarry 
rock  dropped  from  cableway ;  shaped 
rock  laid  on  face ;  reinforced  concrete 
water-tight    facing.      Howson •604 

—Sudbury     dam     sluice     gates     '517,     Power 

plant    •544 

—Troy   lock   and   dam.    Coffer-dam   blown   up 

to  complete    •42 

—Wis.  River  power  house  and  dam  on  saiid 
foundation.  Prairie  du  Sac,  Wis.  'lllS. 
Large  Taintor  gates   •1211 

Danville.  111. — Brick  paving  •163,  Emergency 
water-supply    $93 
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Davidson,    L.      Snow-disposal    sewers 718 

Davis,  A.  P.  Irrigation  projects  power  pos- 
sibilities       875 

Davis,  C.   E.,  appointed (n)     94 

Davis,  E.   I.   Concreting  canals •2e4,  '"OS 

Day,   L.   A.     Pump-testing  metliods 1213 

Dayton,  0.— Flood  prevention  'i3,  •64,  485, 
•674,    (n>    715,   City   bought  Concrete-bridge 

materials  in  advance  375,  Bids 629,  715 

De  Laval  turDine-drlven  pumps,  Montreal 
801    810    Triple  expansion  sliii  ahead,  953, 

Gibson    1006,   Dean    1101,   Day    .1213 

Dean,  F.  W.     Montreal  pump 1101 

Debate,   One   hundred   million   dollars 1195 

Deep  Sea  Salvage  Corp (n)   870 

Deer  Ulver  Power  Co.— Ice  pipe  carries  water. '903 
Del  Valle.  K.  F.     Los  Angeles  Aqueduct  report 

publication    1102,    1130 

Dent,  E.  J.     River  floods   '480 

Denver,  Colo. — Concrete  viaduct  •166,  Ry. 
and  auto,  traffic  182.  Water-wks.  struggle 
483,  (n)  ll.'iS,  Union  Station  •1012,  Com- 
mission   government    abandoned (n)    1158 

Depreciation   accounting.    Pick   rational    plant 

units   for.     Klotz    •■       23 

Depreciation     discussed.        Humphreys      18 1, 

431,  716 
Derailing     block.     Hand-thrown,     Hobart-All- 

free   (")    I^IC 

Derrick  boat  for  concreting *662 

Derrick,  Depositing  spoil  with,  beyond  reach  of 

boom.      MiUiff    'I'S 

Derrick,  Floating.  Toledo,  O (n)    ^176 

Derrick,   Home-made   swinging-boom,   Sheeps- 

head  Bay  Speedway   (n)   *82 

Derrick,  Small  home-made  stiff-leg  travel- 
ing,    for    concrete    curbing,     Kensico     dam 

•327,    (n)    •82 
Derrick    tower    to    demolish    building,    Nash- 
ville     (")    '^12 

Des  Moines  smoke  ordinance  upheld  194, 
Water-wks.  purchase  valuation  decision, 
(n)    774,   Ballasted   track   on  paved   viaduct 

(n)   951 
Designers  of  machinery,   Engineers  or   manu- 
facturers as    282 

Detroit,  Mich. — Sewer  explosion  *577,  Sewage 
disposal  from  international  viewpoint — Hub- 
bell's  report,  etc 961,   (n)   630 

Development  invention.  Is?     Carey *S13 

Dewart,  C.  V.     Bridge  abutments '738 

Deweii,  H.   D.     Column  tests '324 

Diagram.     See  also  "Chart." 

Diagram    for    full    comparison    of    hydraulic 

turbines.      Horton,    Pomeroy "982,  1001 

Diagram  giving  excess  loss  of  head  in  90-deg. 

bends.     Bailey    *412 

Diagram  of  head  loss — Capacity  of  twin  pipe 

line    "1239 

Diagrams,    Flange    makeup,    for    heavy    plate 

girders,    Finebaum's    •1142 

Diagrams,  Lost-head,  for  bends  in  water  pipe. 

Moreell     '302 

Diagrams,  Tape  sag.     Rayner •614,  804 

Diary,  Construction  engineers'  field  and  of- 
fice.     Fish    •IIO,  135 

Dike,   Sibley,   Mo.   River •638,  665 

Dingman,  C.  F.     Engineer's  cost  estimate 621 

Dipping  needle  for  box  hunting,  Breece. . .  (n)   1256 

Discipline  by  engineering  societies 1195 

Ditch.  See  also  "Earthwork,"  "Drainage," 
"Irrigation,"  "Canals." 

Ditch,  Drainage,   design  tables,   Burke's 1091 

Ditch.     Flood    diversion,     washout    at     Sioux 

Falls   (n)   965,  Yappen   ^1102 

Ditch  outlet.  Surface-water,  Stewart's  de- 
vice      ^851 

Ditch,     Prehistoric     irrigation,     Ariz.     •1037, 

Old   conduit    ^297 

Ditch   work — Excavator   and    backflUers '754 

Ditcher — Keystone   steam   shovel '805 

Ditches,  Concrete  lining  irrigation,  by  ma- 
chines •264,  '708,  With  cement  gun.  Col- 
lins        950 

Ditches,  Drainage,  Nor.  Minn •SOO 

Ditches,  Irrigation,  Cylinder  drops  for..(n)    ^1144 

Ditching  machine.   Snow's   Bowman •79 

Ditching    plow    with    pile-laying    attachment, 

Fisk's     'BIS 

Ditching   report   form.      Allison '707 

Ditching  trains.  Railway,  Am.  Hoist  &  Der- 
rick Co.'s  ditcher;   costs ^498 

Ditching  with  capstan  plows ;  Glencoe  ma- 
chines      ^226 

Doble,  W.  A.     Credit  for  power  plant 1199 

Dog,   Beware   of   the  I     Trowbridge 817 

Dodge,   G.   .M.,   Death   of •IS? 

Doors.   Closer  and   lock   for  sliding.  Reliance 

Co.'s    (n)    ^872 

Doors,   Inward-opening,   again 234 

Dorr,  E.  S.     Pile  test 127,  429,  813 

Doyle,   E.   J.     Arcade,  N.   Y.,  pavement ^459 

Draeger   resuscitator.    New (n)   1160 

Drag-line   excavator.      See   "Earthwork." 
Drain,    Josara    anti-seeping    roof    and    floor 

(n)  •1112 
Drain     tile.     Machine     for     laying,     without 

trenching,    Fisk's    *615 

Drainage.       See     also     "Sewers,"     "Culvert," 

etc. 
Drainage     canal     deterioration;     Little     River 

dist.    experience.      O'Brien    545 

l>rain.jgc  conference.  111 529,   (n)   438 

Drainage   Congress,   National    195,  545 

I>rainage  district.  Cache,  Ark.,  survey  fees 
noncoilectible     (n)   551 
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Drainage-ditch  design  tables,  Burke's 1091 

Drainage  engineering.     Stewart  504,  Surface- 
water  ditch   outlet    •8.51 

Drainage  in  the  1)^ kolas B52 

Drainage     law,     Niiiiunal,     needed;     Wls.'-il'l'. 

conflict.     O'Brien    gg 

Drainage— Memphis    flood    protection. ..  .'890,  905 
Drainage,    Mich,    land    841,    Administration- 
Legal    suggestions    in    report   of   Morehouse, 
U.  S.  Dept.  Agr.  225,  Details;  costs  of  tile 
drainage;     cleaning     ditches,     etc.      More- 

^iwuse     1010 

Drainage,  Minn. — Ditching  reports •707 

Drainage     project,     northern     Minn.— Ditches, 

surve.vs,    winter    work,    etc »S66 

Drainage    pumps.   New   Orleans    ^70,    ^74,   84, 

282,   716,   Sewer  pump .'     39 

Drainage,    Railway-roadbed,    A.,    T.    &    S     F 

Blanchard  ^240,  M.,  K.  &  T  practice.'. ..  .'•S 14 
Drainage,  Roof,  Conductor  heads  for.  Wolf..^901 
Drainage      sinks.        Storm-water,        Phoenix, 

Ariz ^931 

Drainage  survey,  Georgia   .............  ...'(ri)   678 

Drainage    systems.    Tile,    for    irrigated    land 

Pecos  Val •gg 

Drainage,    Tile,    by    day    labor  "and    by  "rod 

Bay  Isl.  dlst..  Ill .450 

Drainage,  Tile,  for  canal  embankments,  Graiid 

Val.    Project    ..      („)   -1096 

Draining    Roseau    Riv.    swamp,    Minn.      Her- 

rold     •366 

Drawbridge.     See  "Bridges'." 


Dunbar  Alters,    Ennis,  Tex 


DRAWING,  DRAFTING. 

—Blueprint  paper  going  up (n)    376 

— Blueprint  rack.  Corner   (u)    "lao 

—Blueprints,     Black-line     reproduction     of— 

Rexini  Co.'s  "Eureka"  process   ...  (n)     48 

—Inkwell,  Allen's    'Quickfli"    (n)    •5g4 

—Lettering,      Teaching,      by      correspondence, 

Reiniiardt    system    (n)   376 

— Ohio  highway  standards.  Perspective  work- 
ing   drawings   in    •802 

—Paper  storage  tube,   Kolesch    .........'.' (n)    680 

—Perspective      drawings      of      Mich,      bridge 
abutments      •738,      Often      preferable     to 

right-line   projection    go9 

Drayer,    C.    E.      Engineering   cooperation   556, 

Dredge  bucket,    Owen   clamshell    (n)   776 

Dredge,  Cleaning  out  hollow  piles  with  orange- 
peel.      Knight    •28 

Dredge,  Dipper,  bearing  tliat  wears  slowiy— 
Installed  on  "Cumberland"  and  "Savan- 
nah."    Lemen,   Bochman    'gae 

Dredge,    Elec.    maintenance,    Kaw    Riv !!!^563 

Dredge,  Elec.   suction,  on  river  impvt..  Wash 

Walter     'HI 

Dredge  frozen  in  Mohawk  Riv.,  Rescuing 174 

Dredge  service  recorder   (nj   'gs 

Dredge    work— Hydraulic-flll    dam, 'colo. 'River 

Allison    1170 

Dredging,  Halifax  harbor .......228    (li)    106'' 

Dredging,      Hydraulic,      for      Columbia      Riv 

bridge    approach     '*145 

Dredging     out     stranded     ships,     Galveston 

Thompson •jiq 

Dredging   records,   Panama   Caiial    . . . . . . .  (li)   664 

Dredging  Roseau  Riv.  channel   •36g 

Drier,  Portable  sand   and  stone.  Rapid  Mixer 

Co.'s    (n)    •g24 

Drift-wood    catcher.    Wash („)     94 

Drill.     See  also  "Blasting."  etc. 

Drill— Baird  pneu.  wood-boring  machine  (n)   •1256 

Drill  boat.   Gang,   Halifax •228 

Drill,  Diamond,  Rock  exploration  with  • 
Hartford  apparatus  for  testing  for  water 
tightness.      Saville   "1231,   ^1232,    Drill   hall 

arch-truss    roof,    Chi •152 

Drill,  New  light  rock,  Denver  "Dreadnought" 

(n)    *296 

Drill,  Track-bonding,  Buda-Wllson (n)   •1064 

Drilling  arrangement  for  tapping  mine  water. 

Lewis     •127 

Drilling,  Chi.  water  tunnel •970 

Drilling   methods    driving   Portchester   sewage 

tunnel.      Symons    •374 

Drilling — Rapid  tunneling,  Brazil  •921,  er- 
ratum     (n)    1103 

Drills,  Hand,  in  structural  work.     Phelps •780 

Drills,   Oil  furnaces  for    (ns)    •344,  392 

Dry  dock.  Floating,  Union  Iron  Wks (n)   725 

Dry   dock,   Panama,   concreting   277,   Comple- 

tio"    (n)    966 

Dry-dock  work.  Pearl  Harbor •SS,  372,  476 

Dryer.     See  "Drier." 

Duffleid,    H.    .1.      Shciuld   engineering   societies 

pass  on  public  cmcstions? 818,  1148 

Duggan,  G.   E.,  new  pres ^339,   (n)   479 

Duluth,  Minn.— Layout  of  street  intersections 

on  steep  grades    •sgi 

Dump  body,  Jeffrey's  "Lee"  attachable. ..  (n)   ^632 

Dump  buckets  with  wheels,  Stuebner (n)   392 

Dump    car.    Self-propelled,     Orenstein-Arthur 

KoPPel    (n)    ^1112 

Dump  cart,  Newman  side    •126 

Dump-wagon       distributing      device,       Stude- 

baker    (n)   •872 

Dump  wagon.  Double-hopper  motor,  Lee- 
Knox    (n)    ^1208 

Dump  wagon  with  door  control,  America,  (n)    ^967 

Dumping  in  filling  trestles  ^1140 

Dumping  with  derrick-trolley   ^175 


Page 
....♦867 

Durham,   L.     Engineers'  estlmateg ". .  '  477 

Durham,    N.    C— Sewer-pIpe    Joint    question. 

Kueffner    jj^jj 

Dust,  Rock,  spreading  machines.' .'.'.'.".'.'.'.'('n)"iii« 

"Dwelling    Houses"- -Fire    protection 1051 

Dyersburg,    Tenn.— Lowering   sidewalk    .         'llBi 
Dynamite.     See  "Blasting." 

E 

Earl,  G.  G.     New  Orleans  pumps  39,  •74    84 
Earthquakes,     Weather    Bureau     wants     data' 
<"•   (n)   285 

EARTHSLIDES 

— Bridge   masonry  pier  overthrown,   Columbia 

Riv 'U7 

— Gumbo  causes  slides,  ry.  construction •KJ 

^Magnolia   cutoff,   B.   &   0. — Triple   benching 

to   prevent  rock  slides    '1218 

— Panama  slides  and  removal  (ns)  246,  293, 
580,   664,   771,   Checking   them.      Goethals 

417,    Commission    report 532,599 

—Railway  roadbed  drainage.  A.,  T.  &  S.  F. .  .^240 
— Railway  slips,  causes  and  prevention — Sub- 
drainage   M.,  K.  &  T ^514 

EARTHWORK 

See     also     "Dredge,"     "Shovel,"     "Dams," 
"Sewers,"   "Railways,"   "Roads,"   "Drain- 
age,"   "Cableway,"    "Tamper,"    "Ditch," 
"Canals,"  etc. 
-■•■BackflUer,    Parsons    caterpillar,    for    trench 

work    '898 

— ^Backfiiiing   machine.    One-man,   Pawling   & 

Harnischf  eger     •754 

—Backfilling  washout.  Salt  Riv.  Project.,  (n)   •8118 

— Bucket,   Owen   clamshell    (n)   776 

— dies.  &  O.  Nor.  Ry-— Excavating  deep  cuts ; 

rock  fills '6 

—Chicago— Grant  Park  filling   •CSS 

— Columbia  Riv.   bridge  earthwork  approach ; 

batter-boards  witlii  hyd.  fill.     Howard. ..  .•145 

— Cross-sections,  Airey-Keeier   ^1092 

— Cross-sectioning  device  on  Lock  Raven  dam 

e-xcavation.      Couliing     ^422 

— Dam  at  Paris,  111.,  filled  by   dumping  loads 

far   apart.      Haljcrmyer    (n)   568 

--Derrick,     Depositing     spoil     with,     beyond 

reach  of  boom.     Millilf   ^175 

—Ditcher,  Am.  Hoist  &  Der.  Co.'s ^498 

— Ditcher  and  grader,  Snow's  Bowman ^79 

— Ditching   plows,    (ilencoe   capstan ^226 

— Drain    tile.    Machine    for    laying,     mthout 

trenching,    Fisk's     •615 

— Dredge  and  shovel  service  recorder (n)    ^95 

— Excavatior  and  backfiller.  Traveling  drag- 
line.   Economy    "754 

— Excavator  for  wide  cuts.  General  E.   &  C. 

Co.'s    •899 

— Excavator,  Large  wheel-type,  built  by 
Buckeye  Traction  Ditcher  Co.  for  Thorn- 
ton Bros,   Co.,  St.   Paul   '1178 

— Flood-scoured   ground.    Sediment   for   filling 

gullies   in,   Mo.   and   N.   C •SOI 

— Hartford    water-works.    Dam    and    reservoir 

foundation    studies    for.      Saville    ^1229 

— Levee-bullding   machines.     Slattery,    ^986,    1004 

—Magnolia   cutoff,   B.    &   O •1218 

— Pressures,  Earth,  half  hydrostatic — Cran- 
ford  Co.  tests,  Bklyn.  subway  work.  Mil- 
ler      'lUS 

— Reservoir,   Baldwin.    Cleveland,    Earth    and 

rock  excavation   for    '838 

— Sewer  trenching.  Handling  pipes  in,  Chi- 
cago        562 

— Sewer  trenching,  Topeka '592 

— Sheeting-brace  footing  blocks (n)   855 

— Shovel,    Light    steam,    with    scraper    action 

— Ke.vstone    traction    excavator •SOS 

— Soil-pressure     tests     planned.     Bureau     of 

Agriculture    (n)   438 

— Street     elevation,     Astoria,     Ore. — Concrete 

viaduct    vs.    fill    •1176 

— Street  excavations,  Houston,  Tex.,  Regula- 
tion  of   ^549    (n)   562 

— Street-ry.    cut.    Property    owners    asked    to 

slope,    Kan.    Cy •362 

-Trench-excavation  system,   O'Rourke's  new, 

in  Bklyn.   subway   work    •1086 

—Trenching,   Osgood  power  shovels  for •995 

— Trenching   machines,    Pecos    Val '88 

-Trestles,  Filling,  on  Ft.   Dodge,  Des  Moines 

&   So.   elec.   ry ^1139 

Ea-st   St.   Louis,   111. — Coal-shlpplng  station. .  .^416 
Eccentric   details   weak?      Godfrey   186,   Stre- 
han    ^284,    Ed.    380,    Holtzman    •380,    Will- 
iams        381 

Ecuador— Arch     centers     lagged     with     sods. 

Howe    •432 

Kdlson  building — Hand  drilling  •7go 

Edmonton,    Alta. — Contracts    for   water-power 
supply     (n)   835 

EDUCATION 

See  also  "Engineering  schools."  "War  " 
—Applicant's   difficulty.    The.      Fleming....     1088 
—Chemical   -   engineering    scholarships     (ns) 

_  „         ..  870,    1013 

— Cobperative  courses.     Strlngfellow  63.   Bar- 

nett  :!84,  Melbourne    332 
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riik'o 

Kl»l'l'ATU>N     Colli  Imii'tl 

-tTfiillvi-   liimi!liiiill(Mi   III   oiiBliifiTliiu   i-ilm-a- 

ticiii.      CariK-ntiT     .•••■ •••    '"* 

_Em:li..'.Tli.i:    Kiliinitloii.  S,..'.   r..i-  l'r(.m..tU.ii 

*      \liti>iliii:  I**!".     i»"'»» 

— EiikIiu'vi-*'  nuiililUi'illoiiH  Cunii'itW'  rmiml"- 
ll,.ii  lini'silKalUiii  M'liiii  lii'liiliy,,  ""'l 
m-oro  n.r.l   4-.-..   Wl.lt..,!     UlckctU,   Mu:'!.'- 

(;o!is.  Biir.lUk.  Ki.Iiut.  Slarr.ll  imS. 
I,«vls  UMir..  Kli-mtiii:  1»«!<.  Mam.  »  i>'l>"rt 
to    Soc.    for    I'ro.    of   EiiKlnoeiliii!    hiliun-^^^^ 

tloii    '    " 

—Mull.  To  train  soUUitm  l>y <"'    •""• 

Effli-lenoy    i.iiiilMforliii!— Tiijlor   nyatem   <m    »•  ^^^ 

ElSlit-hr.-  daV;  ilaliwiiy"  V '•'•■■■••■'•'•'••' Jf '  Jjji     "* 
ElKhl-hr.    law   for   slenmbont    liispi'ftors,   \\li>      ^^ 

not  1      

ELECTKir    RAILWAYS. 

See     also     "ElevaH'.l."     'Suliways. fiin- 

-Am*'Elec.    Ry.    Asso.-Tnu-k- weeding   cosls^ 

^Autos.    taking    awny    tiamo;    Oillf. 

Toll's  Denver  studies    

-  Blrmlnglini".      Ala..      Irolley-onr 

mixer  for  streel-ry.   track... 
far.     Self-propelled     dump, 

tliur   Koppel 


KI.KVATKIi    llAII.WA^.s 

Si'e    Jilso   "(irade-rroMsliiif   ellnilnallon. 

-  fliliago    bridge,    I/Mke    St 

— N.   Y.   «'y.  : 

Hear  rollliilon— Do  elevated  rallwayH 
liloi'k   system  ?    

Selling   heavy   girder.   Jerome   Ave... 

Tlilnl    Irai-k    In    service 

Work    In    imr..      Sealey 


K.Mil.MCKld.Ni:   SOCIETIES— (iinllnued 
-    Discipline  riicinliers.   How  can  socletlci 

Local   cotipi'ralloM.    SI.    Louis 

Local    secUons    i>f    national    engineering 


r. . 


■it) 


,  (n)    HI 

♦85;: 


See 


iiln.' 


Elevator,   liralii. 

Elevator-door    controller,    Uellancc.. 

Elgin,    111.     Imi>n)vemenl    records... 

EUendale,    -N.    D.     KIre • 

Ellington.      W.     T.        Inverted-arch 

dams     • ;-;--J.-    "'" 

Elliott     I'res.   Howard,  on   limitation  of  trafflc 

capacity   liv   unloading   facilities ,-,"'"' 

Emhanknient.     See   "Earthwork,"   "Hallways, 


.  ...(n)  •872 
•47(1 

(n)    »«5 

concrete 


.Mi'mhcrslil)!  In  engineering  Hortelles,  Qunll- 

tlcallons    for    <5(1 

Nashville  engineers  active  In  society  work.,  lull 

rreriarc<lness.    .Memhers    to    aid 192 

ITcsldents    of    societies      •2111,    •;i:i».    10(11, 

•I24U,    (n)    4;» 
rnljUc    iiuesllons.    Should    engineering    soci- 
eties  pass  on?      Dunield     KIX,    Porter 1148 


■Service,     Englneerlng-soc. 
— Speaking     .Not  unmixed  hir 


ENtilNEERS 


lilake 

islng.. 


.•874 

.    lH.'i 


etc 


(n)    77:1 

Fleming.  .1088 
Chelsea    north 
•12111 


(n)    1000 
cities ; 

182 

concrete 

♦276 

Orensteln-Ar- 

(n)    '1112 

-Cincinnati      Interurlmu      and      rapid-transit 

plans.      Hew bi.i.    (ns)    ..i8,   8(.8 

—Cleveland     Kv.     Co.  -(Jranlte     block     meas- 
urement    liy     weight        1094,     Traveling- 
tower  cantilever  crane   for 
—Dallas   interurbau   terminal 
— Des  Moines— Ballasted  track  on  pave 

duct    •  ■  •  •  •  • 

Ft.     Dodge,     Des     Moines 

trestles 


.1011 


Eminent-domain   decision,   Calif. 

Employment -applicant's   difficulty 

End     lift.     New     form    of. 

draw.      (ianhicr    

Engine.      Sec  "Engines." 

Englneerlni;.      Sec    also    "Engineers,      etc. 

Engineering    A.sso.    of    South 

E.NtilNEEKI.NIi    COMl'ETITIONS. 

—Call    for    competitive    designs    creates    obli- 
gation—Swl.ss   decision (n)   122. 

—Railway-camp     design-  Xatl.     Amcrlcanlza- 

tlon   Comm ;  • ;   j';^ 

—Road-sign    designs.    111 ,•••■/!   ^ 

—Workmen's    liouses— Roosevelt    fund        ns) 

o90,    ooV 


So.— 1" 


•1139 


— Kan.^Cy.    property  '  oWn'eVs   asked   to   slope^^^^ 

-Locomotives.'  I'linanm'  towing". (ns)   89    227 

jj    Y    Cy    noise   Investigation (n)    iiu» 

— Ont.    municipal    railway    union     etc 


Existing   local   sections     820,   Dabney. . . . .  .1245 

Engineering   costs,    Minneapolis (n)    -xo 


— Phila.    rapid-transit    plans     ._        . 

— Pitt-lniri-'li     I'.th    St.    bridge-track   repairs.  ..•bl2 

—St.  I'anl  Mini  .Minneapolis  railway  terminals 

— Sah.'^'Lake'' A;"  Los'.  Angeie's   Ry.    electriflea- 
tion 


EXCINEERING    ETHICS. 

See   also   "Competition,"   "Engineers." 
—Competition,     Unethical,     for     engineering 

o-V"i"<>i  'kb4    fi57     774  work.      Dabney ■/./-    i=i 

,    '-tn     (ns)    -.81'  678     -Iowa     Engineers'    discussion 4J,,  45i 

i     ' -"•    v"^/.  ""  •    „.,„  -iran.«/^nt    Snciptv's   nronosed   < 


(nsj 


— A'ermont   Society's   proposed   code. 


437 


(n)     932 
•641 


—San  Francisco  steep  grade  overcome 'O*! 

—Stops,   Reducing   time   of -  - '12 

—Track,   Brick   paving.   Canton,   O. •< 

—Wis.    River  Power  Co.'s   industrial  railway: 

remote    control    1^1° 

ELECTRICITY. 


...    533 
—Western    "Soc^'of  'Engineers'     code       579,  ^^ 

What    purpose    served? •"! 

Engineering    experiment   stations,    Bill    to    es- 

tablish    National     ■J']} 

Engineering     for     communities — Better 
munity   Conference,  Univ.  Ill 


.1252 


—Applicant's  difficulty.      Klendng 1088 

—  Arl/.     Stale     Engineer's     office     In     Senate 

Chamber      •1048 

— Boston     engineers     decapitated      184,      193, 

.Mayor   condemned    2itl 

— Bridge  art.  Engineers  and  36,  Cooperation 
between  engineer  and  architect.  John- 
ston         285 

Chicago    study,    military    science    719,    Pre- 
paredness   parade (n;    1157 

— Chief    engineers    and    assistants,    Kelations 

between.      Melbourne    332 

— Civil  engineer.  Advancement  of  the  pro- 
fession   of    the.      Herschel 1250 

— Cleveland    forces    reorganized (n)   868 

— Compen.satliin     Alumni    of    Ecole    Polytech- 

nl(iue    de    .Montreal    fix    fees 1183 

— Compen.satlon,    la.    engineers    on 437,  453 

— Compensation-  Thirty-three     years     of     life 

of    successful    engineer — Chart    '500 

. — Competition  by  technical  school  students' 
thesis  work,  Ohio  Univ.  51,  .Municipal 
advice,    Minn.    Unlv (n)390 

— Competition — Federal  Public  Health  Service 
as  consulting  engineers,  Lexington,  Ky. 
1052,  Potter,  Blue  1056,  Student  engi- 
neers offered  to  Ky.  cities  1052,  Solo- 
mon         10.')6 

— Concrete,  Wanted  names  of  engineers  expe- 
rienced in.  .VlcCuUough,  Portland  Ce- 
ment  Asso 1199 

—County    engineer    vacancy;   .salary    $300....   619 

— Designers  of  machinery,  Engineers  or  man- 
ufacturers   as    282 

— Diary,   Const.,   engineers'.      Fish 'IIO,  135 

— Estimates,  Contractors  misled  by  engineers' 

234,    235,    476,  621 

-Kan.    county    engineering ^298 

-License   sentiment,   Kansas 193 


See    also    "American    Inst..' 
"Telephone."    "Wireless." 
electric  see  "Water  power. 
-Bridge   bolt   heated.   Youngstown 


Telegraphs," 
For    Hydro- 


87 


-Cable,     Another    transmission,     under     San  _ 
Francisco  Bay,  Gt.   Western  Power  Co  s     ,19 

—Cable.    Power,    Swedish-Danish... n      b4& 

-Circuit-breaker,  Automatic  reclosing  (n)  8^:4 
-Conduits     in     concrete,     Outlet     boxes     for. 

Graham     •. • \::' 

— Crossarm,     Steel,     for     power     lines.     \an 

Diest's.    made    by    Asso.     Engineers^^Co.^^^^ 

—Dredge  on   river  impvt..   Wash.     Walter. ..  .*441 

—Dredge,   Kaw   River    maintenance V  V   -.4 

r*»npi-itnr — Large    carload in)     t^-> 

ZPnTulUo/ pint  Forged-steel,  Hubbard  (n>  1  8 
—Lantern.  Shadowless  safety.  Federal  .  (n  '48 
-Memphii       to      have       $1,500,000       electric 

plant    ....(n)     113, 

—Xatl  Elec.  Light  Asso.  meeting— Engineer- 
ing matters— Light,  power,  heating,  trans- 
portation,   generation,    distribution,    etc   .1061 

—NY    Barge  Canal  operation '9,.   •158.  *•!■<> 

—Ontario  purchases  power  system  609,  Ni- 
agara development  (ns)  657,  ,  ,4  Mu- 
nfcipal  ry.  union  (ns)  92,  438,  Chippewa 
River  development  under  arbitration  with 

—Phoenix  municipal  ownership  ;  current  from 

Roosevelt  _Dan,_^.^^._. .  ^.^.  .^.^._. -M  ^96.5 


.1088 


960 


Pipe-thawing   machine.   St.    Paul. . . . . .  (n) 

—Poles    and    wires,    Municipal    authority    to 

erect— Portland.   N.    Y.,   case -.   454 

—Rate   reduction.    Phila ••,-\--*"t< 

—Rates   for   cooking   and   heating.    Wash.     D.  ^^^ 

—Salt  River' power  plant .*740,   762,   "°° 

—Sewage    distrilmtors.    Comparative    cost    of 

cable-driven    and    motor-driven '10^9 

—Shovel.   Electro-hydraulic,   Armstrong •■''10 

—Signal   relay,   stray   current   worked    Nash 

Chat.    &    St.    L ......  (ns)    45,   341 

—Storage    batteries    and    explosion    on    sub 


Engineering  Foundation  plans  Research  Fed.  .1252     —Licenses   propo.sed,   Iowa    437 

"Engineering  News"  business  manager. ...  (n)   5.ii     — Licenses,   Structural  engineers'.  111 (n)   540 

Engineering  office.   Dallas  city •698,715     —Licenses;     regulation— Penn 

Engineering,  Qualiflcatioiis  for  success  m-- 
Mann's  circular  imiuiry  425,  His  report 
l'>46  Whited.  Ricketts.  Shenehon.  Marburg 
620  '  Character  or  technical  education- 
Test  of  Mann  score-card.  Marston  701, 
767,  Goss,  Burdick,  Koiner,  Starrett 
Lav'is     1005,     Fleming 

ENGINEERING   SCHOOLS. 
See  also  "Education." 

—Brown    Univ •  •  •  •  •,•;.*"'  ,  i: 

—Calif.,   Univ ("»)    '"?■    1" 

—Columbia  Univ.  (n)  705,  Engmeenng 
alumni  dinner  to  Prof.   Burr •••••■• 

-Cooperative  courses,   Stringfellow     63,   Bar- 

nett     284,   Melbourne 33Z 

—Harvard  and  Mass.  Tech.  See  "Engineer- 
ing schools— Mass." 

111.    Univ. — Concrete    pressure    tests      •933. 

Drainage  conference  529,  (n)  438,  Bet- 
ter community  conference  1252,  Test 
locomotive    „• ' ' '  '^ ' ' '  T  ;•     .     ' 

—Johns     Hopkins,     Rockefeller     Foundations 

new   school   of   sanitation    at 1204 

—Kan.,  Univ. — Iron-and-manganese-removal 
tests     

— Kv  ,  Univ.— Student  englneeers  offered  to 
'cities      1052,    Solomoii     •/\-^25i 

— Knoxville,    University    of ......•;.•••  •■(n)    ill 

—Mass  Inst.  Tech.— Opens  buildings  •1201, 
Building  pile  tests  '"SS,  To  study 
strength  of  Burnettized  timber.  Barker 
•1084,    Writing   emergency    reports. ...  (n)  __75 

— Mass.    university    extension (n)    773 

Minn.,  Univ.,  engineers  to  advise  munici- 
palities 


(n)    390 

Montreal"  Alumni  fix   fees ■/ -^^^^ 

—Ohio   St.    Univ.— Solves   flood   problem      45, 
337,  Competition  through  thesis  work    51, 

Courses    (ns)     341 

—Rice   Inst.:    buildings •••   ,oa 

er  plant *740,   762,   1199     —Rochester  Mechanics  Inst .    .....63    284 

'        -  '■        -~~'    -•  —Wash      Univ.,     St.     Louis— Students     build 

suspension   bridge.      Bernard (n)   •760 

Wis     X^niv — Structural-timber  lectures  63,, 

La'nd    clearing    (n)    989,    Crane    Co.    fit- 
tings collection   (i)   1157 

Yale Sheffield  Sci.   Scliool  concrete  tests.. ^444 
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Turbo-generator   foundation,   Brooklyn   Edi- 
son.     Knight •  •  • *-*'.t??? 

Water-pressure    regulator,    Auto •ill/ 

Wiring G    E.   "concentric"  conductors  and 

fittings    (";    536 

Electrolysis      See  "Iron  and  steel  corrosiop." 
Elephant   Butte  dam   work     469.   Comnlet,-.;.  .♦ 


See  also  societies  by  name. 
—Cooperation,  Engineering.  Drayer  556, 
1100,  Trautwine  717,  Chicago  confer- 
ence coming  667,  677,  Report  771.  By 
states.  Hansen.  771.  789.  To  what  end? 
812  Personal  interests  require  it.  Himes 
«63,  Newell     956,  Ripley     957,  Dabney..] 


investigation 

484,  522 
— Licensing,    Argument   for.     D.    E.    C...(n)    1103 

— Licensing,    various    states.       Drayer 556 

— Military    engineer   examinations    619 

— .Military  engineers,  .Making ;  fitness,  N.  Y. 
State.     A'et.    380,   Hasbrouck,    Steere   478, 

Horton     669 

—Military  lectures,  N.  Y'.  340,  435,  473,  532, 
578.  771,  Resolutions  on  preparedness  629, 
Preparedness   demonstration   771,   Civilian 

engineers'     training    battalion     (n)   822 

— Military   lectures,   Pittsburgh 915 

—Military   reading  473,   506,   Horton 669 

— Jlilitary-reserve  corps,   Calif 885,   (n)    678 

— .Military    reserve   corps,   N.    Y'.  ;   training   by 

mail    628,    (n)   389 

— Minn,     counties    take    over    state    highway 

engineers    629 

— Natl.   Guard  Engineer  Corp,  N.   Y.   St.,  etc. 

Koop    ^884 

— X.  Y'.  St.  engineer  positions  .standardized — 
Duties,  qualifications,  compensation — Sen- 
ate   committee    report     654 

— Okla.    State  Engineer;   his   compensation...   389 

— Ottawa — Chance  for  engineer   629 

— Preparedness     192 

— Providence    Citv    Engineers'    dept.    expenses 

(n)   298 

— Public  affairs,   Engineers   in,      Gow 840 

— Public  Service  Comm.,  Md.,  Engineer  want- 
ed   on    388 

— Public  service  commissions.  Engineers  on . .     84 
— San   Francisco   City   Engineer's   offices. ..  .*1048 

— Seattle    city    engineer    returns 524 

— Success,  Rating  qualifications  for — Mann's 
inquiry  425,  Report  by  him  1246,  Whited 
Ricketts,  Shenehon,  Marburg  620,  Charac- 
ter or  technical  education — Test  of  Mann 
score-card.  .Marston  761.  767.  Goss,  Bur- 
dick.   Koiner,    Starrett    908,    Lavis    1005, 

Fleming     1088 

—Unanimity   among   engineers.      Gow (n)   774 

— U.  S.  Anuy  Engineer  Corps,  Civilians  on 
37,  Kingman  38,  Increase  1098,  Methods 
of  post  planning  and  design.  Hardman 
•702,   Why   increase   civil   duties   of  army 

engineers  ?      Flood    control     955 

— Valuation,  Engineers  for.     Wilson (n)    1124 

Engineer's  Soc.  West.  Penn (ns)   295,  823,  915 

ENGINES 

See   also   "Pumps."    "Turbines,"   etc. 
— Gasoline-engine    starter,    B.    R.      Water    & 

Coal    Handling    Co.'s    (n)   872 

— Hoi.sting   engine,   Mundy   2-.speed (n)    ^872 
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PUKC 
KiiKlish.      See    "British." 
Knnis,  Ti-x.-Iriihoff  tanl<  and   IHmliar  filters  •867 

Erie,    Penn. — Impvts.    voted    (n)    ini:i 

Escalator    tests,    Hii.ston    suhway (n)    591 

Esioiidido     rock-fill     diini •1006 

Estiiiiates,  Do  they  mi.sleiid  contractors?  21H, 
One    of    the    Bidders    2'A5,    477,    Engineer, 

Durham    476,    Dingnian    621 

Everett. .  Wash. — Municipal   ownership   of   wa- 

ter-wks (n)   773 

Kxravation,  Excavator.  See  also  "Earthwork," 
and   cross-references. 

Excavation,   Sul)a(iueous,   Halifax ^228 

Excelsior     Springs,     Mo.    —   Water-treatment 

plant    '400 

Exhibition   testing  of  concrete.  Cement   Show, 

Chi.       Thomas     695 

Expansion-joint,  Pavement,  material.     Barrett 

(n)   536 
Expansion-joint,    Pavement,    filler    strips.    As- 
bestos   Protected    Metal    Co.'s (n)    776 

Expansion    joint,     Pittsburgh     bridge    track.. *H12 

Expansion    joints,    Tile-roof •946 

Experiment  stations.  Bill  to  establish  National 

(n)   821 

Expert  advice.   Value  of 618 

Explosion.       See    "Accidents"     (various    suli- 

entries). 
Explosive,    Non-freezing,     I)u    Pont     "Arctic" 

(n)    776 

Explosives   hoist.    Dangerous    445 

Export-trade  cooperation,  Federal  Trade  Com- 
mission   for    916 

Exposition,   French    reconstruction (n)   678 

Exposition,     Panama-Pac. — Column     tests     at 

•325.    Electric   power   used (n)   819 

Exposition,     Phlla.     Civic (n)   725 

Eyes,  Safety  for  workmen's-  -N.  Y.  Industrial 
Accident     Prevention     bulletin 1193 

F 

Fahrenheit    scale,    Abolish? 283 

Fall  River,  JIass. — Water-conservation  project 

(n)  1158 
Farm  water-supplies.  Rams  for.  Kirchotfer.^457 
Farrington,   W.   R.     Mass.   sand-and-oll  roads   304 

Fay.  F.  H.     Bath  water-wks.  purchase 481 

Federal.      See   "V.    S.,"   "I^jiws,"   etc. 

Fee,    R.     .1.       Filing    correspondence,     N.     Y. 

Board  of  Water-Supply 786 

Feeding   chemicals.    Constant-level   orifice   box 

for.      Gavett    ^785,    Brewer 'lOoS 

Fees.       See     "Compensation,"'    "Engineers." 
Ferguson.   .T.    A.      Pittsburgh    ruling    on    flat- 
slab    concrete-fioor    system 910,  1244 

Fertilizer   from    sewage.      See    "Sewers." 

Field   Museum.    Chi.,    concreting ^31 

FiUNG 

— .Accounting,    Public-wks.,    for    villages    and 

towns — Hanover,    N.    H.      Holden ^1082 

— Bridge-record   plans,   N.    M.    highway.,  (n)    1240 

— Dallas    sanitar.v    inspectittn    cards *465 

— Diary,    Const,    engineers'.      Fish '110.   135 

-Ditching    report    form.      Allison •707 

— Elgin,  III. — Town   Improvement  records  kept 

In    card    index.       Brlghtman ^470 

— (iraphic-record     suplles (n)   48 

— X.  Y.  Board  of  Water-Supply,  Filing  corre- 
spondence  in.      Free 786 

— Pavement    and    traffic    reports,    etc.      Can. 

Soc.     C.     E 458,  733 

— Paving    records,    Topcka,    Kan ^468 

— Survey  methods.   Buffalo ^466 

Filters,    Dunbar    sewage    Ennis,    Tex ^867 

Finance — Depreciation      and     sinking     funds. 

Klotz    23,    Humphreys 187,431,716 

Financing,  :Public  water-wks.— Mass.  Met- 
ropolitan.     Butcher •1036.  1051 

Finebaum's  flange  makeup  diagrams  for  plate 

girders     *1142 

Fire,    Bergen,    Nonvav (n)   341 

Fire,     Ellenriale,     N.     D (n)    965 

Fire       extinguisher,       Johns-Manville       tetra- 

i-hlorlde     (n)    1111 

Fire,   Gait,   Ont..   and    leaky   mains (n)    1063 

Fire  hydrants  and  city  planning — Am.  Water- 
Wks.  Asso.  (n)  1062,  Standardizing  hy- 
drants      1150 

Fire    hydrants.    Head    loss    in (n)   575 

Fire,  Ocean  Park,  Calif.,  did  not  harm  con- 
crete    piers (n)    1157 

Fire-protection    convention 963,    (n)    1062 

Fire-resistive  construction  761,  Development 
— Work    of    committees    of    Natl.    Fire    Pro. 

Asso.    and   A.    S.    T;    M.      Woolson 816 

Fire -retarding    zone,    Nashville (n)   581 

Fire   service.   Paying   for   private 1151 

Fire.     Swiss:     inward-opening     doors 234 

Fire    truck.    Ilallock-Ford (n)    144 

Fireprooflng-  Coaling    steel    at    Grand    Cent. 

with     cement     gun •lOO.S 

Fireprooflng  compound.  Forest  Products  Lab. 
976,  Flre-rctardant  treatment  for  shingles 
(n)    152,    Fire-retardant    treatment    demon- 

tratlon   with   houses (n)    1157 

Fires,    Checking   forest,   with   dynamite.     Lord 

(n)  •eie 

Fires,  Forest,   Causes   of (n)   (jgjj 

Fires   in   Central   South !!!!](n)   678 

Fires  In  National  forests,  Locating— Map   (n)   •760 
Fires.    Oil.    Foam    system    for    fighting,    A.sso 
Pipe    Line    Co.'s.      Bowie »794 


Page 
Fires,   Paris,   Tex.  ;   Nashville,   Tenn.  ;   Augus- 
ta,  Ga.— $17,000,000    lost    in   one   day    '.il, 

953,    959,    Burned   hydrant   at    Paris ^721 

Fires.    Water    for,    Hartford.      SavlUe 165 

Firestopplng  as  safeguard  for  wooden  house 
—Natl.     Board    of    Underwriters'    hook    on 

"Dwelling     Houses" 1051 

Fish,    G.    D.      Retaining   walls ^268 

Fish,   .1.    C.    L.      Engineers'   diary •110,  135 

Fltz   Gerald,   D.     Pres.   E.    L.   Corthell ^216 

Flange     makeup    diagrams     for     heavy     plate 

girders.    Finebaum's    •1142 

Flat   slab.     See   "Slabs,"   "Concrete." 
Fleming,    R.      Beams    without    lateral    support 

648,    860,    Applicant's    dllTlculty 1088 

Flint.    Mich. — Day    labor i (n)   129 

Flood.     See  also  "Storm,"  "Rainfall,"  "Coast 

errosion,"  "Levee,"   "Rivers." 
Flood,     Alpena,     Mich.,      undermines     bridge 

abutments.      McNeil    ^724 

Flood — Bridge    washout    wrecks    train,    Chi., 

Rock   I.    &    Pac 1195,  ^1200 

Flood  caused  by  raising  levees,  Damage  suit 

for     : (n)   817 

Flood       channel,       Enlarging       by       unusual 

nu-tliiids,    A\istin,    Tex.;    box    culverts ^758 

Flood.   CoUniibus,   0.     715,   Protection 490 

Flooil-c(iiitrc.l  bill.  Federal,  Miss,  and  Sacra- 
mento Rivers  (see  also  "Rivers— Rivers  and 
Harbors")... 915,  954,  955,  1004,  1243,  (n)  1013 
Flood  control,  Los  Angeles  Co. ;  check  dams 
•272,  •310,  Lipplncott  861,  Examples  from 
control     of     European     mountain     torrents. 

Olmsted     'SH,    551 

Flood  damage  In  Penn 1204 

Flood  diversion  ditch,  concrete-lined,  washout 

at    Sioux    Falls    (n)    965.    Yappen •1102 

Flood — Erie   Canal    dam    failure 94,    ^1121 

Flood,    Philippine — Undermined    culvert,  (n)  ^1144 
Flood-prevention    reservoirs,    Penn.,    Jld.,    W. 

Va (n)    1206 

Flood    protection,     Memphis ^890,  905 

Flood-protection    weir,    Sacramento    to    build. 

Bailey     1204 

Flood,  Danville,  111. — Emergency  water-sup- 
ply        693 

Flood,    Father    of    Waters.      .Markham 286 

Flood,    Galveston,    repairs.      Blackburn    •393, 

(n)    'SeS,   Recovering   stranded   ships *710 

Flood — Hatchtown    dam    failure    *56,    errata 

(n)   285 
Flood,    111.    River.      Sherman    *550,    (n)     197, 

Levees     (n)   760 

Flood — Plattsburg   dam    goes   out *1106,    1146 

Flood — Salt    Riv.    diversion-dam    failure ^974 

Flood,  San  Diego  River,  Old  mission  dam  dur- 
ing      ^298 

Flood-scoured    ground.     Sediment    for    filling 

gullies   in,    Mo.   and  N.    C •so4 

Flood — So.    Alta.   dam    failure •1070 

Flood,    Tonawanda,    damages   bridge (n)   869 

Flood — Washout  of  Gila  bridge  of  Ariz.  East- 
ern   R.    R »792 

Flood — Washout    of    .steel-truss     bridge    over 

Susquehanna,     Athens.     Penn 719 

Flooded  basements  charged   to   railway. .  (n)    1142 
Floods — Bridge   falsework   washouts — Memphis 

•32,    (ns)    197,   725,    Kan.   Cy 196,    ^245 

Floods — Bridge    washouts,    Ariz,    desert ^873 

Floods,  Calif,  recent,  and  rainfall  and  run- 
off.     Bartell,    Mcintosh    686 

Floods,   Colo.    River,   Y'uma 197,  246 

Floods,  Imperial  VaL — Legal  problems  170, 
(n)  390,  New  type  of  hydraulic-flll  diver- 
sion   dam.      Allison 1170 

Floods,    Miss.,    Ark.    and    White    Rivers,    etc. 

292.   Markham   286.  Dent  ^480 (ns)    197,  246 

— Upper    Mi.ss.    in    flood ^723 

Floods — Ohio — Miami  Conservancy  headquar- 
ters and  plans,  Dayton  ^43,  Plans  ready 
for  adoption  485,  •674,  (n)  715,  State  Univ. 
solves    problem    45,    337,    Straightening    Gt. 

Miami.       Randall *64 

— Protection    at    Columbus 490 

Floods,  San  Diego — Lower  Otav  dam  failure. 
Baker  •236,  Silent  ^334,  Sellew,  Bennett, 
.lorgensen,  King  462,  909,  Cromwell  717. 
Trask  *1006.  Ed.  283,  473,  Rain  maker 
claims  fee.  Ed.  810,  Dike  falls  near  Sweet- 
water dam  (n)  293.  Upper  Otay  dam 
stands   ^288,   Bridge   fails   ^292,   Water-wks. 

repair     1060 

Floods,    San    Luis    Rey    Riv.,    Calif.    BoKen..^383 
Floods,   So.   Calif.,   various   197,   239,   Rainfall 
in   mountains   near   Los  Angeles   401,   Fish- 
ing for  washed-out  60-ft.   girders  of  Santa 

Fe    at    Olive.      Clabaugh ^1189 

Floor  drain,  .losam  anti-seeping (n)    ^1112 

Floor,     Light    wood,    on    Cherry    St.     bridge, 

Toledo     ^543 

Floor  systems,   Pittsburgh   ruling   on   flat-slab 

concrete.      Ferguson    910,    1244,    Godfrey. .  .1244 
Flooring,    Temporary,    in    Penn.    Lines'    Chi. 

freight   house   during   erection ^898 

Floors.  Extensometer  tests  of  three  types  of 
— Turner  "Mushroom."  Condron  "Akme" 
and  ordinary  girder,  beam  and  slab.  Fuller, 
Moore  and  Hooker,  Seattle  992,  1002.  De- 
fense  by   designer.      Powell    1197,    Godfrey, 

Ferguson     1244 

Floors.     Factory,    Treatment    of 196 

Floors,   Flat-slab.      Lindau 387 

Floors,     Flat-slab,     Wliat     load     to     spandrel 

beams    In.      Lord 1245 

Flow.     Sec  aLso  "Water  measurement,"  "Riv- 
ers." 
Flow    meter,     Bailey    pipe (n)    ^776 


Pace 

Hoy.    Henry.    Death    of (nl    'tflS 

Flue-gas    analyzer.    Pocket,    Bacharacli. .  In)   'Hit 
Flume,  Bridge  carrying  Irrlgatiun,  .Sun  River, 

-Mont •73f, 

Flume  (Ittlngs,  Galvanized,  Hardesty (n)   «2« 

Flume,   Long,  straight  steel,  San   Luis  Valley. 

("olo » J021 

Flume   screen.   Self-cleaning.      Keith •S52 

Flume — Standing-wave  experiment.     Hurton..^05H 
Flumes.  Open,  with  caiilenary  section.  Design 

<harts    for.      Robinson •566 

Flush    tanks,    Topeka    sewers '595 

Flusher,     Street.     Studebaker • (n)    4(> 

Flynn-O'Kourke  trench-excavatlon  HTstem. .  .•1086 

Foam  system  for  fighting  oil  Are.     Bowie •794 

Footing   blocks,   Sheetlng-bruce (n)   855 

Forest.     See  also  "Timber." 

Forest   fires.   Causes   of (n)   6B3 

Forest  flres.   Checking,   with   dynamite.      Lord 

(n)  •616 
Forest  fires,  Locating  National — Map...(n)  •760 
Forest   Products  Lab.    work,    U.   S.    976,    (ns) 

152,  1157 
Forest  Service,   U.   S.,   and  water  power.,  (n)   333 

Forest-survey    methods.       Bonner ^24,    37 

Forest-tree  spraying,   Mass (n)   263 

Forests   and   rainfall,   Pres.    Butler   on 1053 

Forge,  Low-pressure  oil-burning,  Denver  Co.'s 

"Case"    (n)    ^344,   Ingersoll-Kand   "Leviier" 

(u)  ^392 
Form.      See    "Concrete." 

Ford.     Paved,     San    Antonio (n»   ^711 

Fort     Huachuca,     Ariz.,     Spring     water     for. 

Hardman     ^1032 

Fort   Wayne.    Ind. — Track   elevation   and   st-i- 

tlon     '492 

Fort    Worth,    Tex.— Culvert (n)   •472 

Fortifications,   V.   S.   coast (n)    398 

Footvvarmer     for     watchmen,     etc.,     Westlng- 

liouse     (n)   536 

FOUNDATIONS. 

See   also   "Piles,"   "Bridges,"   "Dams,"  etc. 

— Chimney  foundation  tested  after  completion. 

Brilliant  pumping  stations,  Pittsburgh.  .•1138 

— Concrete-mat    foundation.    Large,    of    Wy- 

man-Partrldge    building,    Minneapolis. .'.  .1095 

— Culvert   foundation,  C.   &  O.   Nor •128 

— Dam  and  reservoir  foundations,  Hartford 
water-wks.  investigations  for — Gatun  ; 
Wachusett ;  Ansonla  canal-embankment 
blowout ;  grouting ;  apparatus  for  testing 
drill  holes  for  tightness ;  table  of  dam 
falhires.     SavUle    ^1229 

— Dam  foundation.  Porous,  and  failures  •loe. 

•974,    •1070,    •1106.    1146,    1117 

— Foundation    practice    and    a    study    of    .soil 

properties — Cummings'    views 131 

—Hoist  safety  brake  for  foundation  wells, 
Cht.-  -Thonuis  El.  Co.'s  •853,  French  & 
Allen    device    ^1047 

— Lighthouse,  Building  Brandywine  Shoal  con- 
crete ;    concrete    caisson.      Rout ^928 

— Lincoln  Memorial  cylinder-pier  foundations. 
O'Connor  *558,  Pulling  displaced  cylin- 
der       013 

— Little  Scioto  viaduct  on  clay,  piles  and  rock. 

Walters     '174 

— Alanhattan    State    Hospital,     Ward's    Isl. — 

"Giant"    concrete    piles.      Howell •406 

— Mass.  Inst,  of  Tech.  buildings — Spruce  piles 
cannot  stand  compacted  gravel.  Main, 
Sawtell    •788 

— Pier,  Cutting  It  in  two  to  nuike  it  stronger. 
Strehan  ^284,  Ed.  380,  Holtzman  ^380. 
Williams    ,381 

— Piles  under  retaining  walls.  Horizontal  re- 
sistance of.     Conner 524 

— (Juicksand  draining,  Atl.   Cy (n)    •1050 

— Shale  foundation — Penistone  viaduct  fail- 
ure      (n)    1129 

— Soil   load   tests,   Philippines 232 

— Tremie  plant  for  concreting  subaijueous  ped- 
estals. Naval  Training  Station.  Newport. 
Smith     •11S6 

— Turbo-generator  foundation,  Building  heavv. 
Brooklyn  Edison ;  pile  tests,  etc.  Knight 
•396.   Cleaning  hollow   piles.      Knight....   ^28 

— Underpinning  along  William  St.  subwav,  N. 

Y.      Prentis    »681.  ^845 

— Wis.    Ulv.    power   house    and   dam    on    sand 

foundation    •1113,    ^1211 

Fowler.    C.     E.       Seattle    water-wks.    troubles 

•.585.  911 

Fowler's,    G.    L.,   culvert   tests 958 

France.    Reconstruction    exposition (n)   678 

Franchise    policy    for   model   citv   charter....   209 
Frank.    L,    C.     Imhoff   tanks   •U,   36,    52,   83, 

430,  572 

Frankland,    F.    H,      Invention 524 

Freeman,  F.  B  Heavy  plate  girders,  Wor- 
cester    •loes,   1147 

Freight  blockade   without  precedent  35,   B.   C. 

W 133 

Freight   routes   around  cities  83,   Rea 185 

Friction  tests.  Stone.     Shlfrln (n)   81 

Friedland,  J.  M.     Stresses  In  rivets  In  tension 

•308.  479,   •Sie 
Fuller,   A.   H.,   et   al.     Floor   tests   992.    1002 

1197.    1244 

Fuller.  G.  W.     Lime  for  acid  sludge 572 

Fuller.    W.    E..    fonnula.    Head-loss    diagram 

based    on    ^412 

Furnaces.  Oil.  for  drills — Denver  "Ca.se"  iow- 
press^re  (n)  •344,  Ingersoll-Rand  "Levner" 
with    prelieater    (n)     •392 
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— Cleveland:   price   of   grease 

Dallas   siriil-ivriise   receptacle 

— l,os   Ani;cU-s   ci.Uiilloii 

•34.   Works  .xpliisloii 

— N.    Y.   i;aiinii;e   laliial.le-  -Bids ^ 

—Sawmill- refuse  burner.  Movlnu (U)    i->^ 

— Utlca   collection   system t")   •«"" 

Gardner.  U.  D.     Chelsea  draw  end  lift •1210 

Garvcr.   N.    K.      Concrete-pressure   tests. ....  .'J-W 

Gas  flare  lamps.  Acetylene.   Carblc. (n)   JO 

Gas.    Flue.    Bacharach    pocket    analyzer    for 

(n)     •K-'i 

Gas-heating    standard.    N.    Y •  (n)   «?'J 

Gas-Uchting  centennial.    Baltimore (n)    l-;ii 

Gas    mains.    Two    welded,    laid    under   Brazos 

Klvcr,  Waco,  Tex 1"** 

Gas.   Natural.   Okla.   conserves i*J 

(Jas   retorts.   Cleaning   large,   w.th   air   siphon. 

Mcl>ermld     ;  \'   iv 

Gas    sampler.    Oberholser's _• 

Gasoline.      See    also    "Motor    vehicles.^ 

glnes,"   "Air  compressor,"   "Lamps. 
Gasoliiie-elec.  generating  stations.  N.  Y.         _ 

Canal     • ^^^ 

Gasoline    explosion.    Detroit   sewer ■■•   »'' 

Gasoline   floods  Pittsburgh  sewer ;   ,    ,5ak 

Gasoline-process  cost,  Rittman •■■;!". 

Gasoline-tank  protection.  Panama,  on  Martinl- 

Huenekc   system    l"'    ^^•'^ 

Gate.     See  also  "Lock,"  "Canals. 

Gate   boxes.    Locating,    by    compass,    Hartford 

water-wks.      Scars ^- '  •.;  V  ' " 

Gate,      "Double-lumg"      sluice,      Soutliboro,^ 

Mass •' :,•.■••■  ■.-■,■,■  ■  -oV 

Gates,    Butterfly,    etc.,    Salt    River    •,41,    'O^.^^gg 

Gates,   Cylinder  drop,   for  Rio   Grande   irriga- 
tion  ditches ....(n)    •1144 

Gates.   Large   Taintor,   Wis.   River.   <!''■»•■■• -'l^" 

Gavett,   W.     Feeding   chemicals Vo  /   o'-o  ^-2 

Gavler.  E.   R.     Pile  driving ^^■Jr'Jn, 

Gennett.  C.   W.,  Jr.     Rail  tests. ....... .62.),  *,01 

Georgia— Drainage    survey    (n)    6.8.   Highway 

Comm.  bill ., •.■•■•;••,•  *"'   ll^J 

Georgia   Ry.   &  Power  Co.'s  turbine   tests. ..  .'SSe 

Germany— Berlin   bridge   work *ili,  '7^4 

Gibson.    G.    H.      Montreal    pump 1006 

Gila    River    bridge    washout ::\--    '•'- 

Gillett,  F.  T.     Grouted  brick  pavement  failure 

"Beams," 


Pnue 

(iriiiil     I'ail,.     ClilciKo.    tilling' •058 

(irnphli-  record    supplies,    Kdurallonal    Exhibi- 
tion  Co.'s    (n)    48 

Gravel-ballast   tests,   A.   H.    K.    A (n)    1050 

Gravel    haulage    costs    by    team    iind    tractor. 

KIpp     507 

Gravel  roads,  (Calcium  chloride  for.     Bennett     87 
(ireaso   and   fertilizer   base   from   Boston   sew- 

age,    Miles    process.      Weston    913.    Allen... 1005 
Grease  exi  rail  Ion   from  scwagu  by  nllor  cake. 

Bradford.   Kiig (n)    1120 

(Irease    from    sewage.    Balto.    expts 1155 

(ireat    Britain.      See    "Hrlllsli." 

(ireat    Lakes    water    pollution    081.     (n)     030. 

Age   of    Lake-ofthe-Wooils   water   marks,  .'l  IKS 
Gregory,  .1.   H.     Grit  chamber  and  pump  sta- 
tion.  Albany  sewage   works 'IIOI.    •1224 

Grips,   Tension-test   specimen ^277 

Grit  chamber  and  pump  station,  Albany  sew- 
ago   works •1164,   •1224 

Groin,     Concrete     sheet-pile,     Long     Branch. 

Seaman     •CSO 

Grout    outfit     for    pavements,    Jaeger    Mach. 

Co.'s   "Turner"    (n)    ^728 

Grouted  brick  pavement  failure.     Gillett 87 

(iroutlng  dam  foundations,  etc.     SavlUe •1229 

Guards,    Old    rails    as    bridge    •lOOS,    Inside 

needed     1194 

Guild   Farms   Co.'s   Irrigation   plant •1187 

Gulf  and  Ocean  levels (n)    111!) 

Guns,   Line-throwing (n)   81 

Gutter  and   curb.   Combined   concrete,   Topeka 

(n)   •328 
Gvvinncr,   H.      Siiherlcal-.segment  problem    (n) 

•176,   •SIS,  •1228,    (n)    1240 


Girder.      See   also   "Plate   girders, 

"Stresses,"    "Structural,"    etc. 

Girder,   Setting   heavy   elevated-ry.,   N.    Y 'iST 

Girder  weight  formulas.     Hayden 42.i 

Girders,    Foundation,    made    safe    by    cutting 

out  middle  of  pier.     Strehan  ,.»284.  Ed.  380. 

Holtzman    *3S0,   Williams    V  '  y„-   •'*'^ 

Girders  washed  out  in  flood.  Fishing  for  60- 

ft  .  A..  T.  &  S.  P.  bridge ^1189 

Godfrey.    E.      Eccentric    details    weak?     1S6. 

Bridge    collapse    *624,    Rivet    tension    '816,  

Pittsburgh  flat-slab  ruling  and  Seattle  test.  1244      Hasbrouck,    0.      Military   fitness 478 

)ethals    G    W      Checking  slides 417     Hassam   "Bi-co-mac"  pavement ....*271 


H 

Halifax  ocean  terminals — Railway  construction 
•188.  Subaqueous  excavation  •228.  Con- 
creting plant  (with  inset  sheet  of  con- 
tractor's plant)    ^249.  Progress (n)    1062 

Hammers.   Pile-driving.      See   "Piles." 

Hammond,  G.  T.  Activated  sludge  *798,  809, 
Erratum    911 

Hanover,  N.  H. — Public-wks.  accounting.  Hol- 
den     •1082 

Hansen,  P.     Engineering  cooperation  by  states 

771,  789 

HARBORS 

See  also  "Wharves  and  docks." 
^Brashear  compressed-air  breakwater  water- 
calming  system   •1166 

— Federal  waterway  methods.  Has  a  turning 
point  come  in  ?  131.  Appropriations,  etc., 
762.    1098,    1108,    (n)    224,    Flood-control 

bill   915,  954,  955,   1004,  1243,    (n)    1013 

— Halifax  ocean  terminals — Railway  construc- 
tion *188,  Subaqueous  excavation  ^228, 
Concreting  plant   (with  inset  sheet)    '249, 

Progress    (n)     1062 

— Houston,  Tex. — Development  of  inland  ocean 

port    *978 

— N.  J.  inland  waterway (n)   438 

— N.    Y.    harbor   limits (n)    1013 

— Port  data  brought  together 1242 

Hardman,  R.  C.  Army  post  planning  *702, 
Cebu   city  planning  *882,   Spring   water  for 

Ft.  Huachuca '1032 

Hardness-test  outfit,  Holz-Brineli (n)    *920 

Harris,    F.     R.,    chief    of    Bureau    of    Yards 

and  Docks    (n)   141 

Harrisburg,  Penn. — Concrete  bridge  *537,   (n; 

670.  Municipal  improvements  planned. ..  (n)   581 
Harrison.   I.  W.     Continuing  bridge  abutment 

with   culvert.     Harrison *172 

Hartford.  Conn. — Water  system.  Saville  89. 
1C5.  Dam  and  reservoir  foundation  studies. 
Saville  *1229,  Locating  gate  boxes  by  com- 
pass.    Sears 1237 
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Goethals,  ^.    ...     =    ,  ,     ,     .  oo 

Goldbeck.   A.   T.     Concrete-sliib   tests 38 1 

Gooddav.   L.     Improvised  lathe •Oil 

Goss.  W.  F.  M.     Engineering  success 

Government.      See   "U.    S.,"   "Interstate   Com- 
merce  Comm.,"   "W'ar."    "Laws."    etc. 
Gow    C.  R.     Laying  submerged  pipe  sewer  on 
pile  trestle  279,  Engineers  in  public  affairs 

GRADE-CROSSING    ELIMINATION 

—Chicago — 111.  Cent,  bridges  *60fl.  Columns.  .*654 

— Chicago — Nickel,  Plate's    girder *370,  995 

— Chicago — Rock    Isl.    concreting *1188 

— Ft.  Wayne   track  elevation ^492 

N     Y     Cent,    freight    line.    West    Side    of 

Manhattan    140,    (n)   821 

— Relocations,    Grade-crossing  elimination   by, 

Colo *895 

— St.    Louis — Concrete    bridges *408 

— Soutli  Orange  grade  elevation,  D.,  L.  &  W.  ; 

flat    slabs    used 521,  ^526 

— Syracuse,  N.  Y.,  plans 773 

Grading  machine.  Snow's  Bowman ^79 

Graham,    R.    D.      Designers   must    provide   for 

telephone    conduits    332 

Grain-elevator  explosion,  P.  R.  R..  Balto.  (n)   1205 
Grand  Junction,  Colo. — Concrete-pavement  ex- 
perience       897 

Grand  Val.  Project.     See   "Irrigation." 
Granite-block       yardage       measurement       by 
weight     1094 


Hatchtown  dam  failure.     Sterling  'SO,  Errata 

(n)   285 

Hatton,  T.  C.  Activated-sludge  patents  189, 
Milwaukee  experiments 262,   306,    (n)   503 

Hauling  gravel  by  team  and  tractor.  Cost 
of.     Kipp 567 

Havana.  Cuba — Pavement  and  sewer  contract 
abandoned    (n)    1157 

Hawaii — Tunneling  for  water  498.  Lining  irri- 
gation ditches  950.  Keauniuku  road  (n)  965, 
Sewer  pipes  from   molten  lava (n)    1031 

Haw  ley.  J.  H.     Wire-drag  surveys •900 

Hayden,  A.  G.  Girder  and  truss  weight  formu- 
las       422 

Hazen,   A.      Annual    rainfall    •4 

Headers,  Pavement,  Houston,  Tex (n)    •664 

Health   and  police   depts.    cooperation.   Boston 

(n)   937 

Health  Dept.  work.  Dallas •465 

HEATING  AND  VENTILATIO.V 

— Air  sampler,   Oberholser's (n)    711 

— Footwarmer   for   watchmen,   etc (n)   536 

— Gas  heating  standard,  N.  Y (n)   889 

— Humidifier,   Normalair (n)    1016 

— N.    Y.    subway    ventilation ;    sidewalk    grat- 
ings   531,   (n)   1110 

— Piping     corrosion.     Preventing     hot-water — 

Speller's  investigations   618 

— Registers,  Placing,  in  concrete  floor,  Cincin- 
nati   theater.      Hewitt    ^375 

— .School  ventilation.  Modern.     McCann..(n)    1223 


ilci  li,    .\.    II.      Wire  drag   surveyH •OOfl 

lleckscher  Bldg.      Silver  rivel (n)    i:j(l 

Helnley,  B.  A.  Los  Angeles  waler-wks.  |air 
chase  554,  Waler-wks.  shop  ^053,  Building 
Los   Angeles   Aifueduct   Irrigation   system.. .  926 

Hell    Gale    arch    •61),    83.   185 

ILinshoughl,  H,   B.     Laying  submerged  water 

main     •]24 

Ilendrlck,    T,       Concrete    tests ^444 

Henry,     D.     C.       Height    of    waves     In     Belle 

Kourchc  reservoir  1235 

Ilerlnglon,    Kan.       Spring    waler-HUpply .",'.'.'.' .'•8.')i 

Heron,   K.   A.     Coke  concrete 850 

llirrold.   G.   H.     Draining  Iloseaii  Rlv.   swamp 

•3110.    WInlcr    sewer    work.    St.    Paul •lOOO 

Herschel.  Clemens.  Sketch  of  ^1249.  Pruden- 
tial  address    1250 

Hitch    Iletchy    program •1247,    (li)   725 

Hewitt,    A.    C.      I'laclng    regl.sters    In    concrete 

door   ^375 

Hlbliing,  Minn. — Water-wks.  construction  In 
winter.     McDonnell  •OSS,  Deep-well   sinking 

•947,    Covered    reservoir.      McDonnell •990 

Higher  pay  and  shorter  hours :003 

Hlgglns,  C.   H.     Concrete  coal  cylinders  '420 

7112,  Handling  retail  trade •7:)fi 

Higgiiis,  H.   K.     Brick-pavement  rumbling 80 

Highland    Park    Bank    building    •so 

Hill,  John  A.,  Death  of  •ISl,  Legacies  to 
employees  290,  Letters  of  self-made  mer- 
chant to  his  son 859 

Hill,    N.    S.,    Jr.      Alms    of    Am.    Water-Wits. 

Asso 1152,   1145.   1150 

HiU  Pub.  Co.'s  new  president ^289 

Hill  View  reservoir.  Lining,  with  concrete  and 

riprap.      Tldd    ^1022 

Himes,  A.  J.     Cooperation   863 

Hinckley  dam  log  conveyor.     Reswlck ^552 

Hodge,  H.  W.,  Appointment  of 37,  84,   (n)   141 

Hndman   scholarship    (n)    1013 

Hoist.    Daimerous    powder,    inspected 445 

Hoist   safety   brake   for  foundation  wells,  Chi. 
Thomas   El.    Co.'s    •853,   French    &   Allen 

device    •in47 

Hoist,  Silo,  Chain  Belt  Co.'s  mixer  wlth..(n)  920 
Hoisting.     See  also  "Crane." 

Hoisting    engine.    Mundy    2-speed (n)    "872 

Hoisting  heavy  clevated-ry.   girder.   N.   Y •757 

Hoisting  line.  Many-part,  Making  monkey  pur- 
chase   (two   parts)    out   of — Seacombe's  de- 

„  vice     (n)     ^1050 

Hoisting    machinery,    etc..    Perry    coal    plant 

„  ^736,    ^420,  702 

Hoisting  platform,  Sar.d.  Milwaukee (n)    •1096 

Hoisting    signal    conduits.    Ill (n)   759 

Hoisting   spoil   from   subway   shafts ^324 

Holhrook.  Caliot  &  Rollins'  subway  work ^324 

Holden,   C.   A.      Public-wks.    accounting ^1082 

Holmes,  H.  M.     Making  concrete  bridge  units  '825 
Holtzman,  S.  F.     Cutting  pier  in  two  to  make 

it     stronger     *^H'l 

Hood,  W.     Taper  curves   503 

Hooker.   D.  E.,   et   al.     Floor  tests  992,   1002 

1197,  1244 
Hoops.   Half-round   tank.   U.   S.   Wind   Engine 

&    Tank    Co.'s (n)    •1064 

Hop  pickers'   camp,  Calif *1074 

Horse   cars   to   disappear   in   N.   Y.    C.v 1147 

Horton,  R.  E.  Better  Kutter's  formula  coef- 
ficients 373,  863,  Barge  Canal  power  428, 
Standing-wave  expt.  •058,  Engineers'  mili- 
tary fitness;  military  sanitation  669,  Turbine 

diagram    •982,  1001 

Hose  winding  tool.     McDermid (n)    *2flO 

Hospital   wall   finish,   Panama 443 

Hotels   connecting  with   railway  terminals,   N. 

Y'.    C.v (n)    870 

Houses,   Workmen's — Prize   ofl'er (ns)    390,  630 

Houston,  Tex. — Development  of  inland  ocean 
port   *978,   Regulation  of  street   excavations 

•549,   (n)   562,  Pavement  headers (n)   ^664 

Howard,  E,  E.  Columbia  Riv.  bridge  ap- 
proach    •I  45 

Howe,  H.  F.     Arch  centers  lagged  with  sods..^432 
Howe     trusses     fail.     Long-span,     of     skating 

rink.     Salt     Lake     Cv ^1184 

Howell,  C.  S.  Concrete  pile  *406,  Pile  for- 
mula       813 

Howson.    G.    W.      Sierra    &    S.    F.    dam •604 

Hoxie.  F.  .T.     Resin  in  yellow  pine  for  decay 

resistance     .^765 

Hul)heU,  C.   W.     Detroit  sewage  disposal 961 

Humidifier,     small     motor-driven,     Normalair 

(n)    1016 
Humphreys,    A.     C.       Sinking-fund    delusions 
„                                                                   187,  431,  716 
Hunt,   R.   W.     Rail   test   625,   ^701,   Conserva- 
tive   rail    makers    665 

Hydrants,   Fire,   Head   loss   in (n)   575 

Hydrants.      Standardizing.     Am.      Water-Wks. 

Asso.  1150,  Relation  to  city  planning. ..  (n»  1062 
Hydraulic,  Hydroelectric.   See  also  "Turbine." 
"Water    measurement"    and    other    "Water" 
topics:    "Pumps,"    "Shovel." 
Hydraulic  fill,  Columbia  Riv.  bridge  approach  *145 

Hydraulic-fill    dam,    Colo.    Riv.      Allison 1170 

Hydraulic  head-loss  curves — Capacity  of  twin 

pipe    line.      Kingsbury     ^1239 

Hydraulic  pump.  Large,  Hydraulic  Press  Mfg. 

„  Co.'s     (n)     ^968 

Hydraulic  rams  for  farm  water.  Kirchofi'er  ^457 
Hydraulic  tables  for  drainage  ditches,  Burke's  1091 
Hydraulicking,     Cleaning    Nashville     reservoir 

by   1239 

Hydraulics — Height  of  waves  in  Belie  Fourclie 
reservoir.    Henny   1235 
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Hydraulics — Kiitler  formula  coefflclents.     Hor- 

t(in    ;i7:i,  803,   Scoboy 'gGZ 

Hydraullcs^Standlng-vvave  experiment.     Hor- 

ton    'ess 

Hydraulics — Water-pipe  bend  head-loss  dia- 
grams.     Moreell   *302,    Bailey •412 

Hydrostatic  catenary  section.  Design  charts 
for   open   flumes    with.      Robinson '566 

Ice  every  month  In  1810 (n)   867 

Ice  pipe  carries  power  water 'OOS 

Illinois  Soc.  of  Engineers  and  111.  sec,  Am. 
Watcr-Wks.  Asso.   meeting  20",  Papers  262, 

.'iOG,  400,  •470,  530,  •614,    (n)    568 
Illinois   Univ.      See   "Engineering   schools." 

ILLINOIS 

— Drainage   conference 529,    (n)   438 

— Drainage  conflict.  Wis.  border 86 

— Highway-bridge    floor    drops 1091 

— Hoisting-engine    signal    conduits (n)  759 

— Licenses,   Structural   engineers' (nj   540 

— Pavement,  Brick— Old  gravel  and  macadam 

for    foundation.       Bllger 1223 

— Road-sign    designs    wanted (n)   868 

—Roads,  Gravel,  Kane  Co 959 

—Roads,  State-aid,  Unit  costs 1089 

— Roads,   Oiling.     Jordan,   Piepmeier.400,    (n)   267 

Illuminating    Engineers'    celebration 341 

Imagination.  Creative,  in  engineering  educa- 
tion.    Carpenter   704 

Imhoff,  K.  Tank  design  and  operation  '14, 
36,   52,  83,  Lime  to  correct  acid  sludge. 

Stevenson    430,    Fuller 572 

Imhoff  tank  and  Dunbar  filters,  Ennis,  Tex. ..•867 

Immigration  Conference,  Phila (n)     45 

Impact   formula,    Turneaure's   625,    Brady 1056 

Imperial  Val.  irrigation  problems.  Solving  170, 
Canal   system    sold    (n)    390,    Flood   danger 

197,   246,   Diversion   dam 1170 

Impulse    wheels.      See    "Water    power." 
Incinerator.     See  also  "Garbage." 
Incinerator.    Sewage-screening,    Long    Beach, 

Calif ♦837 

Incline  for  testing  auto (n)    •424 

Incombustible  construction  761,  Woolson 816 

Index   cards.      See   "Filing." 

Index,  Thumb,  for  steel  handbook (n)    ^904 

Indexing.      See    "Filing." 

India — Calcutta  commercial  museum (n)    1000 

India — Tansa    dam,    Bombay    (n)    351,    Great 

irrigation  system    (n)   410 

Indiana  Engineering  Soc.  and  Ind.  Sanitary 
and    Water-Supply    Asso.    convention    289, 

(n)  503 
Indiana  Public  Service  Comm.,  why  popular  569 
Indianapolis.      Ind.    —    Four-span     steel-arch 

bridge    '596 

Infiltration     gallery,    Lockhart,    Tex (n)   904 

Inkwell,    Draftman's,    Allen    "Quickfil". .  (n)    ^584 
Inland    Trans.    Co.'s    barge '864,858 

INSTRUMENTS 

See  also  "Surveys,"  "Water  measurement," 

"Test." 
— ^Adding    machine.     Mechanical    Accountant 

Co.'s     (n)     728 

—Adding  machines  for  leveling  parties. ..  (n)  904 

• — Computer,  Ross  "Rapid"  circular (n)    *1016 

— Computer,     Slide     rule    replaced    by     new. 

Yu    Wang    •1120 

— Cross-scctioner,  Airey-Keeler   •1092 

— -Service  recorder.  Dredge  and  shovel (n)   ^95 

— Telescope,  72-in.  reflecting (n)  1110 

Insulator  pins.  Forged-steel,  Hubbard. ...  (n)   1208 

Insulators,    Darien    radio    towers *546 

Intake    screens.    Traveling,    Chain    Belt    Co.'s 

(n)    ^920 
Interferences,  Cost  of  utility  changes  made  to 

avoid.      Shearer    541,    Norton    1054 

International  Harvester  Co.'s  building  con- 
struction      ^126 

International   Steam  Pump   Co.    sale (n)   390 

International  waterway  pollution,  Detroit  and 
Niagara    rivers;    sewage    disposal    961,    (n) 

630,  Age  of  lake-shore  water  marks *1188 

Interocean   Submarine   Eng.   Co (n)   870 

Interstate  Commerce  Comm.  (see  also  "Valu- 
ation") : 

— Ocean-carriage   changes    858 

— -Railway   boat  lines 35 

— -Railway-casualty  statistics   (n)  773 

— Railway   statistics  delay.     Meyers 381 

Invention.     See  also  "Patents." 

Invention,  Is  development  ?     Carey ^813 

Invention,  What  is?     .Johnson,  Frankland 524 

Inventories  and  histories 1243 

Iowa    Engineering    Soc 437,    453,    (n)   999 

Iowa     highway     bridges *1183 

Iron-  and  manganese-removal  tests,  Lawrence, 

Kan 827 

Iron  and  steel  (see  also  "Test,"  "Structural," 

"Stresses,"     "Piping,"     "Bridges,"     "Rail," 

etc.)  : 

— Armor-plate   plant,   Govt 666,  857,    (n)     87 

—Bridge  failure,  Spokane  38,  87.  •92,  133. 
(ns)  197,  534.  630,  Ductile  steel  for  .safety 
135.  Yates  431.  Granular  structure  In 
rivets     333 


Pago 
Iron  and  Steel— Continued 
— Carnegie  Steel  Handbook,  Nutter's  thumb  In- 
dex   for    (n)    ^904 

— Cast-iron  special.  What  Is'/     Seltz 670 

—Chattanooga   Steel    Co 629 

— Nlckol-stcel  viaduct,  Berlin •734 

— Oil    (lucnching    improves    nlckel-stcel    forg- 

Ings  for  Quebec  bridge.     Yamall •896 

— Rail     makers.     Conservative 665 

—  .Silicon  steel,  C,  B.  &  Q.  bridges  at  Metrop- 
olis   and    Kan.    Cy.     1105,    Carbon    steel 

scores    a    point    1145 

— Sulphur,  High,  does  not  injure  openhearth 
steel — Carnegie  tests  and  Soc.  Auto.  En- 
gineers.    Unger 363 

— Track  bolts,  Alloy-steel 206 

Iron  and  steel  corrosion  (see  also  "Paint")  : 

— Acid    ate    hole    in    pipe (n)   130 

— Bridge.      Youngstown — Stray   currents    heat 

bolt  ?     Osterblom   87 

— American  Inst.  Elec.  Engineers  papers — Re- 
versing currents  prevent  underground 
electrolysis.  McCollum,  Ahlborn  ;  Copper- 
steel    weathering.      Walker,    Cushman 595 

^Dam,   Ash   Fork   steel •lOSS 

— Electrolysis  report.  Am.   Water-\Vks.  Asso.   1151 
— Hot-water  pipe  corrosion — Speller's   investi- 
gations.   Natl.    Tube    Co 618 

— Lock   gates.    Guarding   steel,    from    galvanic 

action,  Charles  River  dam.     Sherman ^210 

— Phila.     water-main    relics ^355 

— I'ony-truss  collapse.  .Tobnstown ^022 

— "Pure  Irons"— A.   R.   E.  A.   report 627 

IRRIGATION 

— Arrowrock  dam  work   62 

— Belle    Fourche    reservoir.    Height   of   waves 

in.      Henny     1235 

— Calif,     projects,     Lindsay-Strathmore     and 

Terra    Bella    (n)  966 

— Conduit   and    dam.    Oldest    in    U.    S.,    San 

Diego  mis.sion    ^297 

— Ditch,    Prehistoric    Indian,    Ariz •1037 

— Drainage    Congress,   National 195 

— Drainage   systems,   Tile,   for   irrigated   land, 

Pecos  Val.,  N.   M ^88 

— Elephant  Butte  dam — Cement-gun  work  469, 

Dam    completed    ^964 

— Escondldo  rock-flli  •lOOe 

— Flume,  Long  straight  steel,  San  Luis  Val- 
ley,   Colo •1021 

— Flume    screen.    Self -cleaning    ^852 

— Grand  Val.  Project — Location  survey  meth- 
ods for  canals  997,  Used  before.  Low 
1199,  Tile  drainage  for  canal  embank- 
ments (n)  •logo.  Breaking  logs  with  dy- 
namite      (n)     1240 

— Hawaii — Tunneling    for    v\ater    498,    Lining 

ditches     950 

— Imperial  Val.  problems.  Solving  170,  Canal 

systems    sold     (n)  390 

— India,  Great  system  in (n)  410 

■ — Los    Angeles    Aqueduct    Irrigation    system. 

Building     926,     (n)773 

— Module  for  constant  flow,  Pac.  Gas  &  Elec. 

Co.'s.      Barieau    •SOe 

— New  Zealand  irrigation (n)  1212 

— Oregon    Water    Board    upheld    by    U.     S. 

Sup.    Ct.      Mers 1253 

- — Power    possibilities     of    Federal     irrigation 

projects.     Davis    875 

— Pumping  plant  for  small  irrigation  projects: 

Guild   Farms   Co..   near   Tucson.   Ariz...*1187 

— Rio  Grande  Project — Machine  for  lining 
ditches   •708,   Cylinder  drops   for  ditches 

(n)    ^1144 

— Salt  River  Project.  Ariz. — Impulse  wheels 
at  Cross  Cut  plant.  Swaren  •71ii.  702. 
Credit  for  design.  Doble  1199,  BarkfllMng 
wa.shout  (n)  •808.  Diversion  dam  failure 
•974.   Venturi   meter    •1123 

— So.  Alberta  Land  &  Jr.  Co. — Hcadworks  re- 
pair and  dam  failure  near  Medicine  Hat. 
Bllgh     ^1070 

— Sun   River   Project,   Mont. — Bridge   carrying 

highway  and   flume ^735 

— I'natilla    Project    west    extension— Machine 

for   concreting  canals.      Davis *2G4 

— Venturi   meter   in   Irrigation ^1122 

— -Water.  Chaln-and-hucket  lift  for^CoIe 
"Famous"  elevator  950,  "Irrigation  Engi- 
neer"      1148 

Italian   water-power   enterprise (n)     61 

J 

Jacking,  End,   to   adjust   thrust  of  steel   arch, 

Berlin     crossing.       Kramer ^372 

Jacobs   &   Davies.      Tunnel    records 1198 

Jacobus,  Pres.  D.   S.     By  W.   Kent ^218,  219 

Japan — River   mattress.      OkazakI ^1080 

Jitney.     See  "Motor  vehicles." 

Johnston,  J.  F.     Cooperation  between  engineer 

and    architect    285 

Johnstown.  Penn. — Rusted  pony  truss  collapses 

•622,  817 
Joint.     See   "Pipe,"   "Pavements,"   etc. 

Jones,    R.    M.,    Death    of (n)    •583 

•Tordan,   B.      Oiling   roads 400 

Jordan,    W.    F.      Coating    steel    with    cement 

gun     •1008 

Jorgensen,    L.      Arch-dam    stresses 464,  473 

Joys   of   serving   public.    One    of 954 


Kansas — County  engineering  'asg,  Kmall-clty 
pavings  ^542,  Good-roads  slogan  619,  Mu- 
nicipal  ownership    (nj  417 

Kansas    Engineering   .Soc .192,    •240 

KANSAS  CY.,   MO. 

—Bond   sale    (n)   390 

— Bridge  falsework  washed  out 199 

^Cut,  Property  owners  asked  to  slope  slreet- 

ry •362 

— Pavlng-flnance   methods.      Chartrand    1102 

Keel-block  compression   test   (n)  931 

Keith,   H.    W.      Self-cleaning   flume   screen. .  .•852 
Kenslco  dam  contractor's  plant.     Smith  ':i'iii. 

Kent,    W.      Pres.    D.    S.    Jacobus •218,  219 

Kentucky— County     roadbulldlog     plant     •76, 

Free    engineering    service 1 052,  1056 

Keokuk     bridge     reconstruction •ego 

Kercher,   H.      Beams   without   lateral   support   860 

Keystone    traction   excavator    •gos 

King.    H.    W.      Rock-flll    dams 464'   473 

KingHshcr,     Okla.— Water-works     •744 

Kingman,  D.  C.     Civilians  on  Army  Engineer 

Corps      ;j7_     jg 

Kingsbury,    F.     H.       Capacity    of    twiii    pipe 

,.,''°*  „•  •  V ■ '1239 

KIpp,    O.    L.      Gravel    haulage   costs 567 

KircholTer,     W.     G.       Hydraulic     rams     ^457, 

Deep-well     pump     1197 

Kirkpatrick,  R.  Z.  Panama  Canal  water- 
supply     •782 

Klotz.  R.  G.     Depreciation  accounting 23 

Knight,     G.     L.       Turbine     foundation     ^396, 

Cleaning  piles  for  it ^28 

Knowles,    A.    M.       Pile    formulas 372,476 

Knowles.   J.   H.      Retaining   wall •633 

Kolner.   C.   W.      Engineering  success 908 

Koo.    V.    K.    W.      Chinese    ry.    progress 553 

Koop,   L.   D.     Natl.   Guard   Engineers ^884 

Kueffner,  H.  W.     Sewer-pipe  joints 1148 

Kutter's  formula  coefflclents.  Better.  Horton 
•373,   863,   Scobey    ^862 


LABOR 

See  also  "Cost,"  etc. 

—Alaska   Ry.    labor (ns)    534,917 

— Australian  engineers'  union  project.  ...  (ni   1157 

— Brazilian   railway   conditions •349 

— Brazilian    tunneling — Bonus    system ^923 

• — Calif,  camps  cleanup.     Rosenthal •1074 

— Chi.    water    tunnel    driving •969 

— Cleveland    water-wks.    strike (n)    773 

— Coal   miners'   strike   threatened (n)  437 

— Drainage,  Tile,   by  day  labor  and   by  rod. 

Bay    I.sl.    dist..    Ill ^450 

— Eight-hr.  day.  Railway   1195,   (n)     94 

— Eight-hr.  law,  steamboat  Inspectors 85 

— Flint,  Mich.,  municipal  day  labor (n)   129 

— Higher   pay    and   shorter   hours — Review   of 

labor  conditions   1003 

— Immigration  conference,  Phila (n)     45 

— Market,     Changing     labor 617 

— Minn,    road    work.    Contract   and   day-labor 

compared.     Action   644 

— New    Eng.    labor    market 1060 

— Paving  costs,  day  labor,  St.  Paul  1073,   (n)   616 

— Railway   8-hour  day   debate 1195 

— St.   Louis  building-trades  strike    (ns)    965,   1013 

— Strike,   Employer's   liability   during 157 

— Uruguay  8-hour  day   (n)  214 

Lagos,    Nigeria — Water-wks (n)   773 

Lake-of-the-Woods    shore    water    marks.    Age 

of     •1188 

Lamb.  J.     Wood  vs.  steel  pipe 647 

Lamp.      See   also    "Light."    "Lantern." 

Lamp.  Triangulatlon  signal.  Fischer's (n)   712 

Lamps,  Acetylene  flare.  Garble (n)     96 

Lamps.    Gasoline    street.    Coleman (n)  488 

Land-clearing    methods (ns)     989.  999 

Land  reclamation.     See  "Irrigation."  "Drain- 
age." 
Landslides.     See  "Earthslldos." 
Langlois.     H.     J.       Plattsburg     reservoir    and 

dam     •loe 

Lantern.    Shadowless    safety.    Federal (n)   ^48 

Lath.    Cellular    sheet,    Crumbaugh ^728 

Lathe.   Improvised,    for  bridge-pier   cylinders. 

Goodday    •Oil 

Lauchll.    E.      Tallulah    Falls    turbine    tests.. •SSB 

Lava,     Sewer     pipes     from     molten (n)     1031 

Lavls,    F.      Success    in    engineering 1005 

Lawrence,     F.     E.       Brazilian     opportunities. 

etc ^345 

Lawrence.     Kan, — Iron-     and     manganese-re- 
moval   tests    827,    Water-wks.    Impvts. ..(n)  821 

LAWS,  LEGAL  DECISIONS,  ETC. 

See   also   "Patents,"    "Public   service"    and 
cross  references,  etc. 

— Ala.   water-power  condemnation (n)  341 

— A.     S.     C.     E. — Woman's    membership    suit 

(ns)    -15.  341 
— Assessments.  Special — U.   S.   Sup.   Ct.  deci- 
sion    in    St.     Louis    case 287 

— Atlanta   garbage- incinerator  case    (ns)   869, 

1109 

— Barrel,   Standard  dry   (n)  870 

— Calif. — Underground-water  dispute,  12.  Em- 
inent domain  decision,  public-utility  prop- 
erty      (n)  773 
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LAWS.    I.KtJAl,    HKl'ISIONS.    KTC     -Ciinlliiui.'d 

—  t  I'lillKiHilo  IlioriMuiiiclff  bill    2H:I 

— <'i)nliai'liii's    ilulitii.    Ciiil.    court    UlilloUl.s.  .    H29 
— ('(iiiipi'iisiillnn     law,     Typliolil     nil     lU'cUleiit 

lliiiliM-     Wis.    CH.so     428 

—  Compi'Iltlvo  {k'slu'iiH,   Cull   for.  ornitiM   ohll- 

lliitlon  -  Swl»N  nise (n)   1227 

— lU'cl.sioiiM.  Ki'font,  of  I'liElnetirlnB  liiliTi'Ht  - 
War  alTfClIm:  cmilrucl  for  mntprlal  :  f.'.ir 
nil  oloiiient  in  daiiiam's:  liiiilU'l  ('<iiislr\i<' 
lloii  cuiisi'ii  iljiinaiic:  rniiliu>iM''s  t'^ilriKiti' 
lun'os.sar.v  hcfore  Iciiliii;  roiiirnrl :  I'liipl.iv- 

er's    llalillll.v    In    lliiii'    of    striken 15" 

Miiiil('l|ial  aiilhorlt.v  to  cri'i'l  poles  niul 
wires:  purrliasi'r  (isliii:  maililiio  that  falls 
to    iiu'i't    (est    imist    pay ;    telouruiih    linos 

(ivi'r   post   roads    4.'i.| 

Wrilton  contract  suiicrsedos  verbal ;  buyer 
may  refuse  u>  pay  note  where  ninclilnery 
does  not  f\illlll  nuarantee;  contractor's 
delay    tbroiii:li    "world-sliared    iKnoranco" 

not    an    "unavoidable    cause" !l!il 

Construction  of  excavatlnu  contracts;  con- 
struction company  entitled  to  lien ;  cannot 
recover    cost    of    testa :    surety    company 

liable     in4;t 

Drainage   law,    Natl,   needed.      O'Brien Sli 

IMalnaKC    law,    Mich 225,811 

KiK'hI-lir.  law  for  steamboat  Inspectors,  Whv 

note  ?     8.') 

Flooded  basements  chnri;ed  to  railway,  (n)    1142 

Imp.   Val.    Irrigation   problems 170,    (n)   liflo 

-   Jitney  ordinance.     Oakland,  Calif (n)   424 

—Levee   system.   JIlss.,    sustained    by   courts    124;{ 
— Ltfvees,    Damage    suit    for    overflow    caused 

by    raising     (n)   817 

— License     ordinance,     Pltuiibers",     Lexington. 

Ky.,  unconstitutional  (ii)   in(>2 

— Llcci\ses,   Engineers'   and   architects',   la....  4S7 

— -Licenses,   Engineers',   Kan 193 

— Licenses:   regulation — IVnn.   engineers.  .484,  522 
— Llcen.ses.    Structural    engineers',    Ill....(n)   540 

— Licensing    engineers.      Ilrayer    556 

— Licensing    engineers.    Argument    for...(n)    1103 

-Mass.    ry. -investigation    bill 1004,    1147 

— N.  J.   plumbing  control   (ilft,   Sanitary   Code 

953.   961,   Public   utilities   bill (n)   689 

—Ontario    highways    act    • (n)   486 

— Ore.   highway  controversy  settled  92,  Water 

Board  upheld  by  V.   S.  Sup.   Ct.     Mers..l253 
— Penn.    state-aid    road   funds    not   for   state 

roads     (n)   870 

—Smoke    ordinance,    Des    Moines,    upheld    by 

r.   S.   Sup.   Ct 194 

— Tex.    water-pollution    rtnd    sewage-disposal 
law    980,    1002,    having    liens    prohibited 

(ns)  '808,  1021 

—Train  length,  Laws  to  limit  1241 

— Transit    damage    responsibility    (inn.)..(n)   479 
—Water-power  legislation  569,  906,    (ns)   294, 

1205,    1254 

I.,eFlufy,  E.  M.  Repairing  submerged  water 
main     *80 

Leadite    water-main    joints.      Buck 1150 

Leakage  from  pipe  joints — N.  E.  Water-Wks. 
Investigation     ( n)   557 

Lectures,  X.  Y.  military-engineering  340,  4:i5, 

473,    532,    578.    629.    771,    (n)    822 

Lectures,     Pittsburgh     military-engineering...   915 

Lederer,  A.  Activated-sludge  process  on  stock- 
yards sewage    932.   (n)   293 

Ledoux,   .T.    W.      Effect   of   stream   turbulence 


Light.  See  also  "Eluclrldty,"  "Ous,"  "Lamp," 
"Lantern." 

LlKht   retlectlon   by   pnlnl.      (hirdncr    (n)   328 

Llchlhouse,    Mulldhig    Brandywlne   Shoal   con- 
crete;   concrete    caisson.       Koul •1)28 

Lighting   extension,   Chi.    mnnlclpal (n)    lloll 

Lighting    tower    falls,    San    .Ios6 •270 

Lightning     protection     for     water     towers     N. 

V.    V.    A.    report    (n)    1002 

Lights,    Casrillne    street.    Coleman (n)   488 

Llnn>,    Ilydralcd,    KITect   of.   on   concrete -Ash- 
Ion's    report    to    Concrete    Koad    Conference    470 
Lime.    Iti'covcry   of  spent,  at   Columbus   wator- 

wks.      Hoover    1151 

Lime    to    correct   acid   sludge   In    Indiolf   tanks. 

Imboir   .IH,   Stevenson   4:i(),   Fuller 572 

Lincoln     Highway     progress 635 


Lincoln      ,Me 


iirlal 


foundations, 
walls   on. 


O'Connor 


58.    613 


LlpplMcotl.   .1.    It. 


gel.' 
Little 


Perkins 

(n)   759 
Kbxid   prevention,   Los   An- 

8(11 

liict.      See    "Railways   -Chcs. 


S.-loli 

*    ().    .\or 
Loader,   .Measuring,   for  locomotive 

erts    \-    Schaefcr   "Hands"    ♦ 

Loads.     Sec   "Stresses,"  "Soil,"   "Test,"   etc. 
Lock    gales,    (iiiarding    steel,    from    galvanic 

action,   Charles   Klver  dam.      Sherman 

Lock  gates,  Panama,  Mc(;ilntic-l\Iarshall 

for    extras    on     

Lock,    Uellance    slldlng-door    

Lockbarl,     Tex.--  Inliltratlon    gallery 

Locks,    .\.    Y.    Harge    Canal ^97, 

LOCOMOTIVES 


Itob- 


210 
'lalm 
.(nj  438 
(n)  '872 
.(n)  904 
•158,  428 


.ManchcMler,      Masit.— Storing      and      iiumplng 

Hcwiigc.      Mhennun     ^1076 

.Mancln'ster,    .N.    H.      .ModernlzlnR    Halor-wics.    •042 

.Manganese    removal,    Lawrence,    Kan 827 

.Manhattan.       .See     also     "Now     York     City," 

"Subways."   "Elevated   rallwnyH,"  etc. 
Maidiatlaii    State    Hospital   power-liouKH   piles    •400 
Mann,   C.    II.     Inciulry   on   englnocrhiK  success 
425,    1216.    Discussion    620,    761,    707,    9»((, 

1005,    1IIH9 

Manograph   pressure  gage    (n)    •48    ^211 

Manufacturers,     Tip     to.       Tnclogs '     479 

Mn|),    Forest    Service   fire (n)    •?«« 

Map.    N,    Y.    City    military    defense,    of    1778. 

Tucker     •I  172 

Mapping.    Atl.    Coast    mllltiirv! !!.'!!!!!"" '     7();( 

Maps     (iraphlc-record    supplies     (nl     48 

Marburg,   K.     Engineering   success «''fl 

Markliam.  E,    M.     Miss,   floods 288 

Markley,   E.   (i.     Steel   pipe   lasted   22  yeiirs.'.'   •Tg 
Marseilles  (anal  tunnel.     Thompson    134,  Not 

finished  iio,j,    („)   917 

Marston.     A.       Engineer!*'    (luallflcatloUH     and 

technical    education    701    7^7 

.Martin,    C.    W.      CoiuTete    bridge    •408]    Con- 
crete   viaduct    •1078 

Maryland     Engineer   for  publlc-servli'c'comm. 
388,  Conciete-road  experience  781,  Koad  ex- 

pcn<llture      („)    721 

Masonry    reinforced   with   metal    nothing  iiew. 

Walker    432 

Masonry    report,   A.    K.   E.   A....'.".'. 626 

Massachusetts   Inst.   Tech.     See   "EngrnVe'riiiE 
Schools." 

MASSACHUSETTS 


— Highway   foundatlnns  and  motor  trucks         1097 

— KaiUvay-lMvcstiKatlon    bill    1004,  '1147 

—Koad  cx]H-ncncc,   Sand-and-oll.      Farrlnglon   304 
—Water-Wks.,     .Metnjpolltan  —  Bellevue    Hill 
tank   •109,    Power   at  Sudbury   dam   ^517 
544,     Financing.       Butcher     •1036,     1051' 


See   also   "Railways,"   "Crane." 
— Coal-measurlng  loader,   Roberts   &   Schacfer 

"Rands"     •lOSS 

— Master     Mechanics     report     on     locomotive 
practice — Superheaters,   stokers,   powdered 

fuel,    curve    resistance,    etc 1248 

—Panama    towing    locomotives (ns)     89.  227 

Log.      See   "Timber,"   "Truss,"   "Blasting." 
Long     Beach,      Calif. — Reln.sch-Wurl     sewage 

screen.      Rowe    •gse     Master  Mechanics  report  on  locomotive  nrac- 

'        •■       •      -■ """  .  1248 

nta   F6's,  Ark.   Cy (n)    •856 

Track    anchors ^471 


Wachusett  dam  foundations  *1230,'  Meters 

cut   consumption    (n)    125.'{ 

-Waterways  and  Public  Lands   Co'mm.'. '.  (n)    1109 


Long     Branch,      N.      .1. — Concrete     sheet-pile 

groin.       Seaman     •650 

Longley,   F.    F.      Water   supply,   St.   .lohn's...   452 
Lord,    W.    E.      What    load   to   spandrel    beams 
in    flat-slab    floors     124.'^ 

LOS  ANGELES,  CALIF.,  CITY  AND  COUNTY 

— .\uueduct  irrigation  system.  Building.  Heinly 

926,    (n)    773 
— Aqueduct     report     publication.       Del     Valle 

1102,    Its    distribution    1130 

— Aqueduct  work.  Aerial  tramways  used  on  ^1236 
— Bond    issues    deefated,    Various ;    Aqueduct 

water  not  to  be  .sold  outside  of  city  (n)  1158 
— City  adds  to  area  and  Irregular  shape. .  .•1252 
— Flood  control;  check  dams  *272,  •SIO,  Olm- 

stcad  •314,  551,  Lippincott 8B1 

— Garbage-collection    map (n)   ^34 

— Garbage-reduction    wks.    explosion (nl   SBO 

— Piles,  Overdriven,  and  poor  sub.iiueous  con- 
crete.     Stew!"rt     *3fl 

— Rain  and  flood  conditions 197,  239 

— Rainfall  and  runoff  in  receiit  floods 086 

— Rainfall  in  mountains,  .Ian 461 


current    meters    1055     — Repaying   over  excavations — Rates (n>   616 

— Sewage   disposal    (ns)    382,   437,    486,   870,    1158 

— Tunnel,  Lowering  Broadway.     Stewart ^414 

— Water-meter   testing  tanks    (n)    61C,    Meter 

removals    for    failure    to    operate (n)   616 

— Water-wks.   purchase.     Heinly 554 

— Water-wks.  shop.     Heinly. *653,  1053 

Low,  E.  Rebuilding  Barge  Canal  at  break 
•646.  Location  survey  methods  for  irrigation 
canals  1199,  Concrete-capped  sheetpile  dam, 
Erie    Canal    *1121,    Weighing    boat    cargoes 

by   displacement    (n)    1240 

Lower   Otay   dam.      See    "Dams — San    Diego." 
Lubricated    trunnion    pin    for   ba.scule    bridge. 

Wiweke     *Hns 

Lueder,   A.   B.     Subway  timbering 425 

Lumber.     See   "Timber."   etc. 

Luten    patents    discussed.      Ro.vse I85 

Lynchburg,  Va. — Emergency  pumping  station 
with     412-ft.     single-stage     centrifugals. .  .^1161 


Leeds.    L.      Staking    out    retaining    walls    on 

curved    alignment     •1046 

Legal.      See  "Laws,"   "Patents,"   etc. 

Lehigh   Valley   Coal   Co. — Tapping  water •127 

Leipsic,  0. — M'ater  aerator  (n)   711 

Lemen,   W.    C.      Dredge    bearing *836 

Lettering,  Teaching,  by  correspondence,  Reln- 

hardt     system     (n)  376 

Letters — Applicant's   difficulty.      Fleming    1088 

Letters    of    Self-Made   Merchant   to    His    Son. 

Hill     859 

Levee   bonds,   St.   Francis (n)    1059 

Levee-buIIding   machines.      Slattery    ...•9S6,   1004 
Levee     construction,     Illinois     Riv.       Alvord, 

Burdick     (n)   760 

Levee.  Fairfield,   La.,   interlocking  wood  sheet 

piles     •693 

Levee    system.   Miss.,    sustained    by    courts. .  .1243 

Levees   raised — Damage    suit    (n)   817 

Levees,    Jlemphis.    Tenn *890 

Level   and   transit.    White   convertible ^495 

Level,   Special   Abney.      Bonner    *25,     37 

Leveling    rod.    Post    Co.'s (n)     *807 

Lewis,   A.    H.      Tapping   mine   water ^127 

Lewis.  N.  P.     Automobiles,  motor  trucks  and 

city    planning     1162 

Lexington.  Ky. — T'.  S.  Pub.  Health  Service  as 
consulting  engineers  on  sewer  1052,  Potter, 
Blue  1056,  Plumbers'  license  ordinance  un- 
constitutional      (n)     1062 

Licenses,    Engineers'    and    architects',    Iowa..   437 

Licenses,    Engineers' — Kan.    views 193 

Licenses,   Engineers',   Penn.   investigation   484,  522 
Licenses,     Plumbers',     Lexington,    Ky. — Ordi- 
nance unconstitutional   (n)   1062 

Licenses,  Structural  engineers',   HI (n)   540 

Licensing   engineers.      Draver    556 

Licensing  engineers.   Argument   for (n)    1103 

Lidgerwood    levee    builder    'OSS,    1004 

Life-saving     line     cuns (n)     si 

Light,   Hartzell   switch    (11)    4344 


M 


McArdle,   P.    C. 

McCoUum,     B. 

McCuUough,    E.      Concrete    engineers'    names 
wanted    1199 

McDanlel,  A.  B.     Concrete  pressure  tests.        *9.33 

McDermId,    H.    C.     Vacuum    cleaner •755 

McDonnell,    R.    E.      Water-wks.    construction 
Hibhing  *688,  *947,  ^990 

McEntee,   W.     Wind   tunnel •697 

Mcintosh,    R.    P.      Calif,    rainfall    and    ruiioff 
and   recent    floods    686 

McNeil,   J.     Alpena   bridge   abutments   under- 
mined             «7.>4 

Machine  .shop.     See   "Shop." 

Machine    that    fails    to    meet   test.    Purchaser 
using,    must    pay    for    it 4.54 

Madison,     Wis. — Water    and    sewer    Improve- 
ments       »g94 

Magnolia  cutoff,  B.  &  O.     Stuart •1218 

Mahogany.   Philippine,   low   priced ..(n)    776 

Spruce   piles   in   gravel *78,s 


tlce 
Material   yard, 

Matthews,    A.  _ 

Mattress,    Brush,    Wis.    Riv.    Power    Co  •I  116 

Mattress,    Sibley,    Mo.    River,    Santa    Fe    Ry. 

Mattress,   Tests    of   backing   for    flexible   con-     *^ 

Crete    river.    .Tapan.      Okazaki •1080 

Mattresses,    Brush,    Salt    River •874 

Maxwell,  R.  N.  Pile  brooming  126,  Concret- 
ing piles  with   trcmie    614 

Melbourne,  P.  G.  Relations  between '  assist- 
ants   and    chief    engineers    3.32 

Memphis.  Tenn.— Bridge  falsework  washed' oiit 
•43,  (n)  197,  Span  closed  (n)  725,  Pump- 
ing from  deep  wells  into  mains  ^1038  1197 
Flood  protection  ;  tunnels  •SOO,  905  To  have 

$1,500,000    city    electric    plant (n)     1157 

Mers,   M.   M.      Oregon   Water   Board   upheld.. 1253 
Metcalf,   L.      Dangers    of    commission    control 

169,   Les.sening   cost   of  valuation 215 

Meter,    Water.      See    "Water    measurement  " 
Mexico — Keeping  railway  open   •576,   Geodetic 

connection    with    U.    S (n)   966 

Meyer,    A.    F.      City    paving    compared    with 

contract  work,  St.  Paul   1073 

Me.vers,   W.   J.      Govt,    publication   of' railway 

statistics     '    3g] 

Miami   conservancy.      See   "FJood.s." 

Michigan — Concrete-road  maintenance  records 
69  Land  drainage  225.  841,  1010,  Stand- 
ard concrete  abutments  for  highway  bridges 

Dewart    '_  '•738 

Milan,   III. — Raising   town    .... . .' .' .' .' .' .' .' .' .' .'  (n j   865 

Allies  sewage-treatment   process 913    1005 

Military.      See   "War." 

Miller,  H.     Spokane  bridge  failure. . .  87 

Miller,    J.    S.,    Jr.      Tar    treatment    of    paviiig 

„.Wo<"'«\  ■  •  •  •  •  •  •  • 433,  669 

Miller,   M.     Earth   pressure    ....  *1138 

Mllliff,   M.   A.      Using  derrick •175 

Milltown.   N.   .L— Automatic  water-wks.     Potts 

•1117 
MILWAI'KEE,    WIS. 

—Activated  sludge,  Hatton  189,  262.  306     (n) 

503,   Hammond    •793,  809,  911 

— ( ontractor's    bid    mistake    (n)   130 


Main,    C. 


Brick   pavements. *163     -Typhoid    from    Lake   '....:::: "     486 

^rr„*™iJ'f'^.;;r„- -..;;•  ■..„•„■■■   ^^^^     -Water-mtake  modification    (n)    7r4,-'i'unnel- 

survey  devices *1141 

Aline.     See  also   "Coal." 

IMine-puniping  plant.  Deep.  England (n)   1235 

Jline-shaft   sinking.    Newport    Co.'s.      Broan.  .^278 
Mine     water.     Tapping     high-head,      through 

stuffing    box,    L.    V.    Coal    Co.      Lewis...        •197 
Mining    Co.,    Penn.    Iron— H.vdrauIIc    shovel.. *6io 
Mining — Shooting  out   Alaska    Gastineau   tun- 
nel heading  under   150   ft.   of  water 998 

.MINNEAPOLIS,   MINN. 

— Engineering  costs,  etc (n)  280 

— Filtration   plant.    Another (n)  678 

— Paving  contract.  Wood-block (n)  581 

— Paving,    Day-labor,     plans (n)  999 

—Railway    terminals    electriflcatlon.  .'.!!!!  (n)  437 

— Sewer    construction     (n)  630 


.January  1  to  June  30,  1916 
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MINNEAPOLIS,   MINN.— Continued 

—Smoke  nuisiince.  Fighting (n)    I'JOO 

— Water   main,    Subnierged    (n)    291,    Support 

for   vertical    pipe    (n)    *759 

MINNESOTA 

— Briflne  HoorinK  protection  by  snow (nj   176 

— Drainage  project  In  north '866 

— loint  Engineering  Board 556 

— Ditching    reports    707 

— Draining   Roseau    Riv.    swamp.       Herrold. .  .'Ses 
— Highway  engineers.  Counties  take  over  state  629 

— Road    Improvements    721 

— Road    work,    Contract   and   day   labor,   com- 
pared.     Acton    644 

— I'nlversltv    engineers   to   advise   municipali- 
ties    .: (n)  .■590 

.Minnesota  Surveyors  and  Engineers  Soc.  3.'?7, 
407,    413,    504,    'SI?,    567,    'Sgi,    644,    (ns) 

540,   1124 
Mississippi   River.      See   "Rivers,"   "Floods." 

Mississippi    St.    highway   comm (n)   678 

Missouri — Paving   problems   of   cities.      Chart- 
rand  1102.  Road  Imnd  elections, ,.  (ns)   389,  390 
Mixing.      See    "Concrete,"    "Pavements." 
Module.  Irrigation,  for  constant  flow,  Pac.   G. 

&  E.   Co.'s.     Barleau    *806 

Monfort,   W.   F.      Water-works   chemicals   soar 

530,  523 
Montana    mountain    work.    Rapid    taping    In. 

Thum     804 

Montdalr,    N.    J.— Sewage   disposal (n)    581 

Montgomery,   W.    Va. — Must    give    pure    water 

before    earning    fair    return 1154 

Montreal.  Can. — Turbine-driven  centrifugal- 
pump  duty  record  801.  810,  Triple-expansion 
still  ahead  953.  Gibson  1006.  Dean  1101, 
Day   1213,   Ecole    Polvtechnlque    Alumni    fix 

tee3    ■ 1183 

Monument — Lincoln  Memorial  foundation  •55.S,  613 

Monument,    Sandblasting,    Cleveland (n)    •82 

Monuments,    Buffalo    survey    '466 

Monuments,   Protecting   survey.   Phoenix '853 

Monuments,  Pueblo  City  survey (n)    'lOOO 

Moore,  C.  C,  et  al.  Floor  tests 992,  1002,  1197 

Moreell,     B.       Lost-he.id     diagrams     for    pipe 

b?nds   *302 

Morehouse,   A.   D.     Drainage  report 225,   1010 

Moreland,  E.  W.  Oregon  water-service  stand- 
ards         333 

Mortar    beds    for    brick    pavements.      Glllett 

87,   Bradley    429 

Mortar,    Costs   of   applying   with   cement   gun. 

Elephant  Butte  dam    469 

Mortar    joint.s.    Protecting    sea-wall.- (n)   130 

Jlotion    picture    of    lift    bridge (n)     '904 

Motion    pictures    for    workmen 619 

Motor.     See   also   "Electricity,"    "Car." 

MOTOR  VEHICLES 

— ^Autos.  and  safetv   In   streets — Accident  sta- 
tistics        234 

— Autos,    motor    trucks    and    city    planning. 

Lewis     1162 

— Autos,    taking   trafflc   from    railways — Calif. 

and    Colo.:    Toll's    studies,    etc 182 

— Cadillac's    record    across    continent (n)   965 

— Cars,  Gondola  freight,   with   superstructures 

for  Packard  autos .' (n)   613 

—Dump   body,   Jeffrey's   "Lee" (n)   *R32 

— Dump    wagon,     DouWe-hopper    motor,     Lee 

-Knox    (n)    •1208 

-Fire  truck.  The  Ford  as (n)   144 

— Incline,    Timber,    for    testing (n)     ^424 

— .Iltney    ordinance,    Oakland,    Calif (n)   424 

— .litneys.  Competition   liy    182 

— Motor    trucks     and    highway     foundations. 

Mass 1097 

— Penn.   registrations  increase (n)   382 

— Rear    warning,    Nokolyd    (n)   200 

— Road-maintenance     truck.     White,     for     St. 

Louis   (n)    *1016 

— Road  .shoulders   rolled  by  motor  truck.,  (n)   2S0 

— Roadbuilding    trucks,    Ky.    county ♦76 

— ^St.   Loui.s — Free   parking  spaces (n)   966 

^Seattle   highway   designs   affected   by   motor 

trafflc.     Dimock    (n)   808 

— Soc.  of  Auto.  Engineers — High-sulphur  steel 

tests   363 

— Speedway    wofk,    Sheepshead    Bay (n)   '82 

— Tractor    for    road    and    farm    work,    Mayer 

"Little   Giant"    (n)    '144 

— Tractor,    Gravel   haulage   costs   by.      Kipp..   567 
— 'Tractor  with  ball  bearings  in  endless  tread. 
Good    Roads   Machy,    Co.'s   "Yuba    Cham- 
pion"   'ino 

— Tractor  with  towing  winch.   Knox (n)    *584 

—Tractors  for  ditching,  etc •227,  *615 

— Trailer.    Contractors'   articulated.   Glen ^125 

— 'Trniler,    Touring-car,    "Troy    Jr." (n)    248 

— Truck.  Elevating  dumping  body  for,  Gramm- 

Bernstein    (n)    *68n 

—Truck,    1,550-lb.,    Kentucky    "Old    Hickory" 

(n)    ^144 

— Trucking   skips,    N.    Y.    subway    spoil '324 

Jlount   Kisco,   N.    Y. — Sewage-effluent   purity    1151 

Mount  Whitney   scenic   highway    (n) 1007 

Movies    keep    workmen    on    job 619 

Moving   picture    of   lift    bridge (n)    •904 

Moving   sawmill-refuse    burner    (n)   759 

Mowerv,   H.    W.      Safe   stairways 434 

Multnomah   Co.    roads.    Ore •49,    ^145,    •446 

Municipal.     See   also   "City,"    etc. 
Municipal   accounting,   Hanover,   N.    H.      Hol- 
den     ^1082 
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Municipal    accounting   system,    I'nlform,    Wis, 

Tax    Connn (n)    837 

Municipal  corre.spondence,  etc.     See  "Filing." 
Municipal  engineers'  offices.   Modernizing  715, 

Dallas,  Tex '698 

Municipal  ownership,  Kansas   (n)   417 

Municipal    ownership   of   water-wks.,    Oakland 

(n)   725 

Municipal     pier,     Chi •999,     (n)   ^424 

Mu.skeg     swamps.     Building     rallwavs     across. 

Pickles     •516 

N 

Namaka  dam  failure.     Bligh    ^1070 

Nashville.  Tenn. — Paving  work  388,  Fire  953, 
959,  Engineers  active  in  society  work  1011, 
Cleaning  resenolr  by  hydraullcklng  1239, 
Sewerage    Impvts.    proposed    (n)     438,    Fire 

retarding    zone     (n)   581 

National  Americanization  Comm.'s  railway- 
camp     design     competition     819 

National    Conservation    Asso 906 

National     Drainage     Congress 195,  545 

National    Kloc     Lt.    Asso 1061 

National    Fire    Protection   Asso 963,    (n)    1062 

National   Giuinl    Kngineer   Corps.     Koop •SSI 

National  .Municipal  League's  model  city  or- 
ganization     19,   37,  209 

National    Septic   Process   Protective    league...   578 

National   gas.      See    "Gas." 

Navy,     See    'I'.   S.,"  "War." 

Needham,   JLss. — Water   equalization   between 

distant  stai'dpipes    •1030 

Needles    bridge,    Colo.    River    •672,    Erratum 

(n)   81- 

Netting,  Safety,  steel  erection (n)   '424 

New   England   labor   market 1060 

New  Eng.  Wntor-Wks.  Asso.  89,  165,  169, 
215.  *lo:-!6,  (ns)  143,  343,  536,  557,  Water- 
meter  ijifornintion  wanted   (n)   1158 

New  Hampshire  roads.     Bennett   87 

New     Haven,     Conn. — Sewage     disposal. ..  (n)   917 
New  Jersey  Sewage-Wks.   Asso 821.   (n)   82:i 

NEW  JERSEY 

— Health   nuisances   prohibited    953,  961 

— Highway    system.    Trunk     (n)   822 

— Plumbing    control     bill     hiO 

— Public-utilities     bill.     Municipal     (n)   689 

— Road    work,    Essex    Co (ns)     230,  261 

— Water-supply    comm.      Northern (n)   917 

— Waterway   Impvt.,    Coast    Inland (n)   438 

New  Mex. — Highway-bridge  record  plans   (n)    1240 
New  Orleans,  La.— Sewage  pump  39.  Drainage 
pumps    ^70,    84,    282,    716,    Bridge    or    tun- 
nel   for    river    crosislng     (n)     1204 

NEW  YORK  CITY 

See   also   "Aqueducts,"   "Subways." 

— Bronx   planning — Zoning  .system    •700 

— Building    code    published    (n)   772 

— Dept.  of  Plant  and  Structures;  repair  shop, 

etc 722,    1053,    (n)    965 

— East   River   wire-drag   surveys *900 

— Elevated  railways — Third  track  in  service 
(n)  141,  Setting  heavv  girder.  Jerome 
Ave.  •757,  Work  In  1915  ^842,  Rear  col- 
lision     1104 

— Expenditures,   Distribution   of    (n)    1069 

— Garbage  valuable — Bids   179 

— Grade-crossing     elimination,     N.     Y.     Cent. 

freiglit.   West   Side    140,    (n)   821 

—Harbor  limits   (n)    1013 

—Horse     cars     to    disappear 1147 

— Hotels    connecting    with    railway    terminals 

(n)   870 

— Interborough    reducing   time    for   stops 475 

—Manhattan      State      Hospital      power-house 

piles     '406 

—Map,   British  defense,  of  1778.     Tucker. .  .^1172 
— Merchants    turn    planners;    clothing    manu- 
facturing   restriction     523 

— N.  Y.  Connecting  R.  R. — First  all-rail  route 
through   city    (with    inset   sheet)    •OO,   83, 

185,    Bond    increase     (n)   917 

— Noise    investigation,   transit   lines (n)    1109 

— Pavement,   Concrete   permitted   for 1205 

— Pavement,    2d   Ave.    wood-block   test 433 

— Pub.   Serv.  Commissioner  Hodge  37.  84,   (n)   141 
— Rapid-transit    work    in    1915;    maps.    etc. 

Sealev    ^842.    (n)   912 

—Seaport,    World's    leading— Statistics. .  (n)     1063 

— Sewage     screens,     Relnsch-Wurl (n>   534 

— Sewage  treatment,  Brooklyn,  Activated- 
sludge.      Hammond    •798.809,911 

— Smoke     prevention     education,     steamboats. 

Health    Dept (n)   390 

— Snow-removal    conference     525,718 

— Trafflc-congestion  relief.  Dalno  (n)  280, 
Vehicles   passing   5th   Ave.    and   42nd    St. 

(n)   497 
—Tunnel.  Ea.st  Riv.,  at  14th  St.    (n)    140,  Old 
Slip  tunnel  through  (n)  293,  South  Ferry- 
Montague    St.    tunnel    blowout    (n)     390, 
Battery-Joralemon    St.    tunnels    show    no 

movement     (n)   817 

—  Water-supply  (see  al.so  "Aqueducts- Cat- 
skiU") — More  water  435,  Meter  policy 
f'57,  665,  1011,  Pitometer  survey  (n)  759, 
Filing  Water-Board  correspondence.  Fee 
786,  City  must  supply  Westchester  towns 
(n)  1109,  Puritv  of  Mt.  Klsco  sewage  ef- 
fluent      1151 


Paso 
NEW    YORK   STATE 

— Barge  Canal,  How  will  ,i  ,„.  .,|Rialcd. 
Yates  »9~,  »\5H,  Power  develni.muuts. 
Horton  428.  Contrast  of  new  and  old 
canals  135,  Rescuing  frozen  dredge.  Steere 
174,  Girder  and  truss  weight  formulas 
422,  Repair  of  break  around  Seneca  Falls 
dam  •500,  Log  conveyor,  Reswlck  ^552, 
Rebuilding    at    Irondequolt    break.      Low 

•646,    Vote    on    bonds     , fn)   246 

— Bridges,  Highway,  under  scrutiny  533,  617. 

„     .  (n)   285 

— Engineer      positions      standardized — Senate 

committee   report    nrA 

^Gas,    Heating    standard    for (n)   889 

— Highway,  Hudson  Hlghland.s — Staking  out 
retaining     walls     on     curved     alignment, 

Leeds      •1046 

— Labor  Dept. — Industrial  Accident  Protection 

bulletin — Safety    for   eyes 1193 

— Legislative  investigation,  N.  V.  subway  con- 
struction        954 

— Military  fitness.  Engineers'.     Vet.  380,  Has- 

brouck,    Steere   478,   Horton    669 

— Military   reserve   corps    628,    (n)   389 

— -Natl.    Guard   Engineers.      Koop •884 

— Road-maintenance  lessons.    RIplev  886,  907, 

Erratum    (n)    1103,   Pierce    1101 

New  Zealand — Long  concrete  piles  •ll??.  Dry 

farming   and   irrigation    (n)    1212 

New  cll,    F.    H.      Cooperation    956 

.Nev.ell,  J.   P.     Valuation   of  water  rights 651 

.Niagara.     See  "Water  power." 

Nicholson   contract   decision    329 

Nltkcl-steel    fnrgings    for    Quebec    bridge.    Oil 

quenching  improves.     Y'arnali    ^896 

Nickel-steel  viaduct,  Berlin   "734 

Niter  cake  for  grease  extraction  from  sew- 
age, Eng (n)    1120 

Nitrate  industry,  Chilean.     Cuevas   44 

Nitrate  plant.   Govt,   will  build    1109 

Nol.se    Investigation.    N.    Y.    rys (n)   1109 

.Nordberg    pumps.    New    Orleans    39,    ^70,    84, 

282,   716 

Noi'th  Dakota,  Drainage  In   652 

North    Jer.sey     Water    Supp.     Comm (n)   917 

.Norton,    C.    D.     Granulated   rivets 333 

Norton,    D.    F.      Cost    of    utility    changes    to 

iivold    interferences     1054 

Not  an   unmixed  blessing    135 

Notices,  Street-lmpvt.,  St.  Louis (n)   •855 

Nuisances,    Health,    nrohibiled,    N.    J...    .953,961 

0 

O'Brien,  W.  A.  Drainage  canal  deteriora- 
tion         545 

O'Brien,   W.    E.      Drainage   law   needed 86 

O'Connor,    J     A.      Cyllnder-pler    foundations, 

Lincoln    Memorial     •SSS,  613 

O'Rourke's    trench-excavating    system •1086 

Oakland,  Callf.^ltney  ordinance  (n)  424, 
Water-works      municipal-ownership      ruling 

(n)   72' 

Ober,  R.   H.      Seattle   wood-pipe   failure •24'J 

Ocean   and   Gulf   levels (n)    HIS 

Ocean  carriage.   Changes  in 858 

Odell.    R.    F.      Hillside    stairway ^1128 

Oesterblom.    I.      Hot    bolt 87 

Offlce,  Ariz.   State  Engineer's •1048 

Offices,    City   Engineer's,   San   Francisco ^1048 

Offices,   Dallas   city   engineering •OflS,  715 

Offsets  for  short-radius  curves •1047 

Ogden,      rtah — Water-supply      from      flowing 

wells    •1212 

Oglesby's  levee-building  machines  ..987.  989.  1064 
Ohio    Engineers    discuss    roads 336,411 

OHIO 

— Bridge    railings.    Concrete    highway ^855 

— Bridge    standards.    Flat-slab   highway ^947 

— Conservancy — Flood  prevention  ^43,  45,  ^64, 

337,   485,   490,   ^674,    (n)    715 
— Hit'hwav     standards,     Perspective     working 

drawings  In    ^802 

— Road-maintenance     priz,es,     iCuyahoca     Co. 

(n)   917 
— Roads,    Concrete,    Lake    Co.      Cumings    336,    411 

Oil  barrels.   Dam  of (n)    •lOWS 

Oil  flres,  Foam-system  installation  for  fight- 
ing, Asso.  Pipe  Line  Co.,  Coalinga.     Bowie  ^794 

Oil-pipe     test.       Swaren ^1094 

Oil  pump,  High-pres.     Goulds   (n)    ^440 

Oil    quenching    improves    ulckel-steel    forgings 

for  ((iiobec  bridge.     Yarnall  ^896 

Oil-storage  tanks,  I'nderground,  with  fiame- 
proof   vent,   Howies',   of   Independent   Crude 

Oil    Storage    Co.,    Okia ^663 

Oil.  Tenn.   contract  for  asphaltic  road...(n)   1158 

Oil    well.    Hnasteca    Co.'s.    Mex (n)  836 

Oiling  Illinois  earth  roads 400.    (n)   267 

Okazaki.  B.     River  mattress •1080 

Okla.  Cv. — Ry.  crossing  pavement  •421.  Crazv 
planning  ^499.  Waler-.supply.     Potter   1198. 

(n)    1109 
Okla.   State — Conserves  natural  gas  149,  Stale 
engineering  389,   Highway  survey   costs    (n)   443 

01(1    Trails    bridge.      Sourwine ^1040 

Olinstcrl.    F.    H.      Check    dams •314,551 

Onc-liundred-mlllion-dollar    debate     1195 

Ontario   highways   act    (n)   486 

Ontario- -Municipal  railway  union  (ns)  92, 
438,  Govt,  purchases  power  system  609. 
Niagara  development  (ns)  657.  774,  Chip- 
pewa   River    development    under    arbitration  S62 
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Oregon- Miilliioiimli     Co.     rniids    •40,    Hrltlup 

•Hr>.  Tiiiiiii'l  •4411.  Illiiliwiiy  cniitrovcrjiy  iicl- 

tli'il  HJ.  Wiitoi-mTvlct'  HtuiulnrdH.     Morcliiml 

.s:i:i.  \Viil«r  H.mrd  ii|ilit>lil  liy  V.  S.   Sui).  l"l. 

MiTs     12r.3 

OmkimiiI,    iM.      Tiirrfd-ciiiuTnto    piivoiiu'iil.    Ann 

Arbor    Sri2,    377,  "114 

Ollnwii.  Onl.-    KncliietT  wiinteil   (121) 

Outli'l   hoxrs,   ('oiuUilt.     (irahiim .Sa2 

P 

I'licltti'  (ins  »«ir    r.U'f.   C'o.'s   Irrlniitlnli   modulo.  .*80ti 

riiflUo     N.     W.     Sue.     KilKliieiTS     Kl ■     tests 

!I!I2.    1I1II2.    Ilil7,    1244 

I'lirklnp  cusp  for  exports (u)    •280 

I'aiiil      Iirldi:i'iiort     "Wonder    Liic"     lu.stcrless 

llnlsh  fur  stained  wood (n)   1016 

riilnt,    Insnlallnt;    and    rust-preventlne,    Blll- 

lii^s-l'liapinan    "Kostiileht"     (n)    440 

Taint,     l.l;;lil-ielleiilntf     value     of.       Gardner 

(n)   328 

I'alnl.— Kedload    flnlshlnK    coals «!)5 

I'alnt,  Zlliell  dampreslstiiig  patent  sustained  1097 

Taint,  Zinc  sulphate  under   443 

Talmer,   T.   A.     Measuring   railway   curves  on 

the    arc    (n)    1240 

Tan-American  Solentlflc  Congress  and  papers 

40,    44.  131 
Tanama  Canal.     See  "Canals." 

Tanama    Kep.— Chlrltiul    U.    U (ns)    69,    11.58 

Tnrdoe,    \V.    S.      Stream    gaging '889 

Paris.    111.— Tavlng    330 

I'lirls,    Tex.— Fire    •721,    953.959 

Tark   liridge   plans.   Concrete,   TliUa ♦1248 

Tarkor.sliurg    bridge    opened *914 

Taislnionv,    the    fruits    of 1140 

Tai-.son.s,     U.     S.,     Chief    Eng *293 

Tart     stronger    than     whole?       (Jodfrcy     186, 

Strehan     •284,     Ed.     380,     Hollzinan     *380, 

Williams     381 

Partridge,   J.   F.     Wood-stave   water  conduits 

911,  907 
Pasadena,    Calif. — Low    bridge    'ITO,    Sewage 

treatment      ■. (n)   725 

Passaic.    \.    .1.      Hillside    stairway •1128 

PATENTS 

— Activated-sludge  patents,  Brit,  and  Am....  189 
— "Bending  moment,"  Judge's  Ignorance  of. . .  763 
— Bridge,  Thacher  concrete,  patent  upheld  290, 

580,    1157 
— Paint    patent,    Zlbell.    sustained — Scientific 

explanation    is    not    invention 1097 

— Patent    OIHce    foree    reorganized,    U.    S 388 

— P.cinforced-concrete     patents.     Defense     of 

331,  *813 
— Reinforced-concrete     patents ;     Luten     case. 

etc..    discussed.      Royse 185 

— Retaining  wall.  Bone's  concrete,  and  its  an- 
ticipations; decisions  •254,  281,  331,  338, 
(ns)  246,  868,  Business  methods  of  pat- 
entees. Bonebead  429,  Masonry  rein- 
forced with  metal  nothing  new.  Walker 
432,  Faults  of  our  patent  laws.  Speers 
478,  What  is  invention?  Johnson,  Frank- 
land  524,  Early  history.  E.  P.  Bone  573, 
Old  chimney  with  cantilever  base.  Wise 
•572,  Is  development  invention?  Cleve- 
land and  Hennebique  dock  walls.  Carey  *813 
— Septic-tank  claims,  Cameron,  and  sewage- 
disinfoction  tanks.  Phelps  235,  Natl.  Sep- 
tic   Process    Protective    League 578 

— Surge-tank  patents,  infringed   (n)    134 

Paul,   C.   H.     Tar   coating   concrete   pipe 62 

PAVEMENTS 

See  also  "Streets,"  "Roads." 

— Am.  Road  Builders'  Asso. — Uhler  on  Easton- 
Allentown  concrete  road ;  Breed  on  brick 
roads,   etc. ;   resolutions    482 

— A.  S.  C.  E.  highway  sessions — Clay,  etc., 
as  void  fillers :  cement-concrete  pave- 
ments ;  brick  fillers,  dimensions,  etc.  ; 
stone    blocks,   sand   as   filler,    etc 177,  178 

— Amsterdam    paving    cost (n)   807 

— Ann  Arbor  tarred-concrete  pavement.  Os- 
good 352.  377,  Reasons  why  tar  carpets 
have  peeled.  0.  H.  E.,  Sharpies  764, 
Combined  sidewalk,  curb  and  storm  sewer 

(n)     •1144 

— Arcade,  N.  Y.,  concrete  curb  and  pavement. 

Dovle     *459 

—Asphalt   plants.   Portable,   Warren (n)   •968 

— Bitulithic  paving.  Pierce  Co.,  Wash.,  Meth- 
od   and    cost.      White    •976 

— Brick,    Bituminized,    "Aspha-Bric" (n)   584 

— Brick  pavement.  Grouted,  at  Vincennes,  Ind., 

which    heaved,      Gillett    87,    Bradley 429 

— Brick-pavement         construction.         Radical     ■ 
changes  in — Monolithic  ;  shallow  concrete 
base  ;    brick-pavement   failures  ;    Danville, 
111.,   experiments.      McArdle    *1G^ 

— ^Brick-road  slag  base,  Penn •1049 

— ^Brick,   What   causes   rumbling  from?      Hig- 

gins    86 

— Canadian  Soc.  C.  E.  pavement  hLstory  and 
traffic  report  forms  458,  Traffic-gradua- 
tion   scheme     733 

— Canton,  0.- — Laying  monolithic  brick  pave- 
ment in  car  track   *77 

— Chicago — Paving  narrow,   busy    Van   Buren 

St 172 

— Cleveland — Brick-pavement  flUer    (n)    *130 

— Concrete  mixers.  High-drum.     Smith   . .  (n)   *488 
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PAVEMENTS— Continued 

— Concrete    mixer,    Trolley-cur,    for    »treet-ry. 

pjivlng,     lllrmlnghuni,    Alu *276 

— ColU'rete   outllt.    Ivy.    county    *"6 

— Concrete  roud,  ItltunilnuUH-curpoted,  Hns- 
sam  "Hl-co-muc,"  nt  Worcenlor,  Mn««., 
Portland,   Mo.,   etc. ;    Houdloy's   nHphultlc 

cement     '271 

Concrete  Road  Conference,  National,  Chi- 
cago :isr>,  Keporl  of  tesl.s  on  elTect  of 
livdralcd     lime.       Asliton     470,     Tests     of 

chulcd  concrete   802,  1 100 

Concrete-road    experience,    Md.      Shirley,..   7H1 

■  -Concrete- rond    mulntenunco    records,    Mich., 

bituminous  cnrpet    60 

-Concrete  rond,  Model,  Easton-Allentown, 
I'enn. — Canvas-covered  cement  sheds, 
etc ^708 

— Concrete    road.    Shoulders    for.    Rolled    by 

motor    truck    (n)   280 

-  Concreto-roud  slabs.   Creeping  and  heaving 

of   1193 

-  Concrete   testing   In   roads,   U.   S.   Dcpt.   Ag. 

(n)     27 
-Concrete    troubles,    Champaign,    III 267 

-  Curb    guard    with    anchor    hook,    Stocker's 

"Ankerbar"     (n)    •776 

Expansion-Joint  filler  strips.  Asbestos  Pro- 
tected   Metal    Co.'s     (n)   776 

-  Expansion-joint  material,  Barrett (n>  536 

-  Calvcston    seawall    grouted    brick    pavement 

stood   without   foundation    (n)    »56S 

—Grand    Junction,    Colo.,    concrete-pavement 

experience     897 

-  Grout  outfit,  Jaeger  Mach.   Co.'s   "Turner" 

(n)    ^728 
---Havana  contract  abandoned  (n)   1157 

-  Houston,  Tex. — Pavement  headers (n)    '664 

— 111. — Old    gravel    and    macadam    for    brick 

foundation.      Bllger    1223 

— Kansas.    Small-city    pavings    in ^542 

-Los  Angeles  rates  for  repaving  over  ex- 
cavations      (n)   616 

■Minneapolis  to  spend  a  million  on  day-labor 
paving     (n)      292,     Wood-block     contract 

(n)  581 

— Mixer  as  road  roller (n)   •lOOO 

— Mixers,    High-drum    paving.    Smith...  (n)     •488 

—Nashville   work   in   1914-15 388 

— N.     Y.     Cy.— Concrete     permitted 1205 

— Ohio  Engineering  Soc.  discussion — Mono- 
lithic brick,  Paris,  111.  336,  Four  years  of 
concrete    roads.    Lake    Co.,    0.      Cumlngs 

336,  411 

— Railway  crossing  pavement  with  wedge  run- 
off.  Okla.   Cy ^421 

— St.  Paul  city  paving  compared  with  con- 
tract   work.      Meyer 1073.     (n)   616 

— San  Antonio — Tex.  soil  requires  p.aving  base 
to  be  reinforced  •663,  Wood-block  pave- 
ment improved  by  traffic  *(i96,  Paved  ford 
(n)  ♦711,  Pavement  omissions  for  unpaid 
assessments   (n)    ^808 

— San  Francisco.  Reducing  slippery  pavements 
in — Asphalt  treatment;  McCoy  sand 
spreader.     Cleary   ♦608 

— Screen   cart   for   broken   stone,    Briggs-Chi- 

cago     ^852 

— Tex.  and  Mo.  city  paving  problems  ;  finance 

methods,   etc.     Chartrand    1102 

— Tex.    law    prohibits    liens (ns)    ^808,  1021 

— Topeka  paving  records  *468,  Unpaved  street 

♦542,   Curb   and   gutter    (n)    ♦328 

— Wa.vnesboro,  Penn..  brick  and  asphalt  pav- 
ing by   day   labor.     Brehm 1033 

— Wis.  Engineers'  discussion — Open  specifica- 
tions,    etc 436 

— Wood-block  pavement,  Causes  of  failure  in 
creosoted — Von  Schrenk's  paper  before 
Am.  Soc.  Jtunicipal  Impvts. — St.  Louis, 
Toledo  and  Charleston  experiences  ♦204. 
Water-gas  tar  for  treatment ;  A.  S.  M. 
I.  committee  report ;  N.  Y.  Cy.  test  pave- 
ment. 2d  Ave.,  etc.  Miller  433,  Von 
Schrenk    669 

— )Jood-block   treatment   defects   removed   by 

Forest    Products   Lab 976 

■ — Wood  blocks,  Creosoting,  in  vertical  tanks ; 
saw,  etc.,  Shipley  plant,  Orrville.  Sterl- 
ing     ^454 

— Wood  blocks — Preservers'  meeting  discus- 
sion  196,   Statistics   for   1915 869 

Pelton-Doble    impulse    wheels    for    silt-laden 

water    ^740,   762,   1199 

Peltzer's  concrete  building  system 880 

Penetrometer,    Automatic,    Howard    &    Morse 

(n)   920 
Penn.   Steel   Co.'s  standpipe ^270 

PENNSYLVANIA 

— Auto,   registrations  increase    (n)   382 

— Concrete    road,     Easton-Allentown *768 

— Dams.    State   supervision   of 676 

— Engineering,  Regulating ;  license  Investiga- 
tion      484,  522 

— Flood  damage  1204,  Prevention (n)   1206 

—Good-Roads  day   (ns)    670,   1062 

— Highway    work   in    1915    (n)    289,    Districts 

and    assistant    engineers (n)  534 

— Road-fund   use  limitation    (n)   870 

— Safety  standards   committee    581 

— Slag  base  for  brick  roads ^1049 

Penstock,    Concrete,    etc..    Salt    River    ♦741, 

762,  1199 
Penstock.    Old    wood,    Manchester ^642 


Pugu 

Pcrcentngo    hid,    Govt.    uHks (n>   U4U 

I'orfornting   machine.    Timber (n)    •200 

Perry  coal  plant  cyllnderH •420,   702,   •730 

I'cr.spcctlve    drawings    of    Mich,    bridge    nbut- 
nicnts   •738,    Often    preferublo   to    rlght-llnu 

projection     ; SOU 

Porspectlvo   working  drawings  In   Ohio  high- 
way   stnndnrdM     •802 

I'cnivlan    mountaln-roud   concession    (n)   709 

Pi'trohium.      Heo   "Oil." 

Phelps,  C.  C.     Hand  drills  In  structural  work  *780 

Phelps,    E.    II.      Hepllclank    patents 235 


rilll,.\l)i;i,l'IIIA 

-Civic    Exposition    (n)   725 

-Davis,  Water  Bureau  Chief (n)     «4 

-Eloctrlc-rato    reduction    (n)   047 

-  Engineers   favor    N.    Y.    house    change 077 

-  Iinproveniciits  to  cost  $100,000,000 710 

-I'ark  bridge  plans,  Elaliorate  concrete ^1248 

-Public    Impvts.    authorized (n)     1013 

Rapid-transit   plans    720,    (nsj    581,678 

-  -Sewage  treatment.  Lime  for 430.  572 

--Sowage-works  project.  Starting   1109 

Snow  removal.     Conncll '221 

-Water-main  relics.  Early 'SSS 

—Water-meter   testing.   Rapid    ^230 

Philippines— Road  building  •112,  Soli  load 
tests  232,  City  planning,  Cebu.  Hardinan 
•882,  Water-wks.  s.V8tems  (n)  1062,  Un- 
dermined   culvert    (n)    •1144 

Phoenix,  Ariz. — Protecting  monuments  ^853, 
Storm-Wiitor  drainage  sinks  ♦931,  City  man- 
ager  govt,    undergoes   test   1019,   .Municipal 

ownership     (n)   96S 

Pick,   Detachable-point,  Harrlngford (n)    ^144 

Pickett,  Col.  W.  D.,  on  A.  S.  M.  E.  ques- 
tion       713 

Pickles,  J.  L.  Building  railways  across  mus- 
keg    swamps     •516 

Piepmeier,   B.   H.      Oiling  roads    400 

Pier.      See    al.so    "Bridges,"    "Wharves    and 

docks."   "Foundations." 
Pier,   Cutting  It   In   two   to   make   It  stronger. 
Strehan  ♦284,  Ed.  380.  Holtzman  ♦380,  Wil- 
liams       881 

Pier.    Expansion.    Chi.    viaduct ♦lOTO 

Pierce.   D.    T.      Bituminous   binder   ana   road 

wear    11 01 

Pierce,  R.   C.     New  Orleans  pumps     710 


PILES 

See  also  "Trestles,"  "Foundations." 

— Boston  sewer  pumping  station — Pile  for- 
mula overruled  by  test.  Dorr  127,  For- 
mula misinterpreted.  Thompson  429,  Its 
validity.       Howell     8^3 

— Cincinnati  work.  Maxwell — Brooming  of 
concrete  piles  in  driving  with  steam  liam- 
mers,  Runnymede  Ave.  126,  Concreting 
piles   with   tremie.   Hopple   St.    viaduct...   614 

• — Concrete-capped    pile    benchmark    (n)   ♦SI 

— Concrete  highway  trestle,  across  Yolo  Bv- 
pass.  Calif. — Driving  concrete  piles  ♦358, 
♦854.    377,   Making   them;   costs    ♦S25 

— Concrete  pedestal  pile  shafts  exposed  for 
test  observation.  Am.  Druggists  Syndicate 
BIdg , ^91 

— Concrete  piles,  "Giant."  driven  from  point, 
Manhattan  State  Hospital  power-house 
foundation.  Ward's  Isl.     Howell ♦406 

— Concrete  piles  100  ft.  long.  Aukland ;  meth- 
od of  slinging.     Powell    ♦IH" 

— Concrete     sheet-pile     groin.    Long    Branch. 

Seaman     •ftoO 

— Hammers,    Small   steam,   for  sheeting,  Natl. 

Hoisting  Engine  Co.'s   (n)   ♦488 

— Los  Angeles — Overdriven  piles.     Stewart ♦SO 

— N.     Y.     St.     Barge    Canal     culvert    piles. .  .*(i47 

— Retaining  walls,  Horizontal  resistance  of 
piles    under.      Conner    524 

• — Sewer    pipe.     Laying     submerged,     on     pile   , 
trestle.       Gow     279 

— Sheet-pile       dam.       Concrete-capped,      Erie 

Canal.     Low    ...♦1121 

— Sheet    piles.     Martinez    interlocking     wood, 

Fairfield    levee.    La ^693 

— Sheet    piles,    Vulcan    clamps    for    pulling 

steel     ♦472 

— Sheet  piling.  Pulling  steel,  with  inverted 
steam  hammer,  Pittsburgh  &  L.  E.  ware- 
house     (n)    ^129 

— Spruce  piles  cannot  stand  compacted  gravel 
— Mass.  Tech.  foundation  tests.  Main, 
Sawtell    ♦788 

— Tests  comparing  steam  and  drop  hammer 
pile  formulas.  Pearl  Harbor  and  Mare  I. 
dry  docks.  Gayler  ^33.  Knowles  372,  Pro- 
poses new  formula.     Rohde , 4^6 

— Trestles,    Creosoted.    Kan.    Cy.    So 'll 

-Turbo-generator  foundation,  Brooklyn  Edi- 
son; pile  tests,  etc.  Knight  ♦396,  Clean- 
ing hollow  piles  with  an  orangepeel. 
Knight     ^28 

• — Wis.   River  power-house  and  dam  on   sand 

foundation    *MU 

^Wnod    borers.    Protection   against.    Common 

.Sense   (n)  ♦1208 

Pine  Bluff,  Ark. — Vertical-lift  span  suspended 
bv    chains    ^402 

Pins.  Forged-steel   insulator,   Hubbard. ..  (n)    1208 
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I'lI'E   AM)    PIPE    LINES 

See  also  "Water  mains,"  "Sewers,"  "Aque- 
ducts,"  "Valve,"  etc. 

—Acid  ate  hole  In  pipe.     Eddy (n)   130 

— Cast-iron   pipe.    Long   8-in.,   Am.    Cast-Iron 

Pipe   Co. '3    (n)  200 

— Castriron  special,   What  is?     Seltz G70 

— Concrete    pipe,    Makiijg    lock-joint,    Dallas, 

Tex '503 

— Concrete  pipe.  Tar  coating,  Arrowrock  dam. 

Paul     62 

— Concrete-pipe  transportation  by  rolling  (n)   •952 

-  Concrete  water-conduit  break,  Victoria  571, 

(n^   580 

-  Cores  for  cast-iron  pipe,  Warren  "Fletcher" 

impvd (n)   440 

— Corrosion    prevention.    Hot-water — Speller's 

investigations,    Natl.    Tube    Co 618 

— Flow   meter,   Bailey    (n)    'TTG 

—Gas  mains.  Two   welded,   laid  under  Brazos 

Riv.,    Waco.    Tex •1044 

— Ice    pipe   carries    power   water •903 

—Joints,   Iron   filler  for   lead-pipe.   Am.   Cast 

Iron    Pipe    Co.'s    (n)    •llfiO 

— Joints,    Lendite   water-main.      Buck 1150 

— Kutter's   formula    coefficients.      Horton    37;i, 

863.     Scobey     *862 

— Leakage  from  joints — N.  E.  Water-Wks.  in- 
vestigation      (n)   557 

— Phila.    water-works    relics    *355 

—Plymouth,  Mass.,  Making  and  laying  ce- 
ment-lined    sheet-steel     pipe     for     water 

mains     *300 

— San  Antonio  steel  aqueduct  for  sewer ♦880 

— ^Sewer-pipe   joint    question,    Durham,    N.    C. 

Kueffner   11*8 

— Sewer  pipes  from  molten  lava (n)    1031 

— Sewer  trenching.  Handling  pipes  and  con- 
duits     in — Chicago      specifications      562, 

Houston,    Tex.,    practice '549,     (n)  562 

— Steel  and  wood  water  mains,  Butte,  Mont.   1108 
— Steel    pipe    lasted    22    years,    Flory's    grist 

mill;   leaks.     Markley *78 

— Submerged  pipe  sewer  laying  on  pile  tres- 
tle.    Gow    279 

— Test,     High-pres.,     of    pipe     with     unbolted 

flanges,   for  Calif,   oil   line.     Swaren •1094 

— Thawing   machine,    Burljank    (n)   296 

— Thawing  machine,  Elec,  St.  Paul (nt  ^520 

— Twin   pipe-line   capacity.      Kingsbury •1239 

—Vise    stand    and    bender,    Martin    portable 

(r.)   236 

—Water    main.    Repairing    submerged 'SO 

— Water   main,    Submerged,    Binghamton •124 

— Water  main,  Submerged  steel  Minneapolis 
(n)    291,    Steel   support   for   vertical    pipe 

(n)   ^759 
— Water-pipe   bends,    Diagram    of   excess    loss 

of   head   in    90-deg.      Bailey    ^412 

— Water-pipe   bends,   Lost-head  diagrams  for. 

Moreell    *302 

— -Water  pipe.  Comparative  bids   for  cast-iron 

and   steel,    St.    Louis    (n)   438 

—Wood   penstock.   Old,   Manchester *642 

— Wood    pipe,    Aberdeen,    Wash.    'GOa,     (ns) 

341,  869,   1011 
—Wood-pipe    irrigation    flume.    Bridge    carry- 
ing,   Mont *735 

— Wood  pipe,  Seattle,  fails ;  planning  new 
conduit :  duplicate  mains  or  nearby  stor- 
age, etc.  140,  184,  233,  571.  (n)  197, 
Report.  Ober  ^242,  Water-wks.  trouble; 
wood  piping,  etc.  Fowler  'SSS,  Wood  vs. 
steel.  Lamb  647,  Wood-stave  water  con- 
duits :   list   of   red-wood   lines.      Partridcre 

911,  907 

Pitometer  survey  for  leaks  and  pump  slip. 
N.    Y.    Cy.     Ackerman    (" )   759 

PITTSBURGH,    PENN. 

— Bridge   raising   project    290 

— Bridge    repairs.    Sixth    SI •612 

— Buildings  carried  over  tunnel  ^1072 

— Chimnev  foundation  test,  Brilliant  pumping 

station     *nZ» 

— Concrete-floor  flat-slab   systems.   Ruling   on. 

Ferguson    910,    1244.    Godfrey     1244 

— Military-engineering    lectures     915 

— Penn.    R.    R.    terminal    plans (n;   KSl 

— Rapid-transit    schemes     (n)    078 

— -Sewer  flooded  by  gasoline   (n)   581 

— ^Smoke    75    p.c.    cured    •'^O 

—Street  elevation.  Riverfront.     Reppert    ^154 

— Transit  commissioner,  Pittsburgh  may  have 

(n)   115G 

Plane-table,  Parallel-ruler  alidade  for.  Bus- 
sell     ^175 

Plate  girder.  Setting  heavy  elevated-ry.,  N. 
Y ^757 

Plate-girder   weight   formulas.      Hayden 422 

Plate  girders,  Erecting  long,  by  tower  trav- 
eler,    Nickel     Plate    R.     R.,    Chi •370,995 

Plate  girders,  Flange  makeup  diagrams  for 
heavy,     Finebaum's     •1142 

Plate  girders  of  record  weight,  B.  &  A. 
viaduct,  Worcester.  Freeman  •1065.  Higli 
stresses     1147 

Plate  girders,   140  in.   deep,   St.   Paul..;    .(n)    134 

Plattsburgh.  N.  Y. — Reservoir  and  dam. 
Langlois  •lOO,  Dam  goes  out 'IIOO,  1146 

Plows.  Capstan  ditching,  Glencoe  ^226.  Fisk's 

tile    layer    •615 

Plumbers'  license  ordinance.  Lexington,  Kv., 
unconstitutional     (n)     10G2 


Pago 

Pluml)ing   control,   N.    J C.lii 

I'lumwiet    adjuster,    Autoset (n)     •29(1 

Plymouth,     Mass. — Water    piping *'iOQ 

Pneumatic.      See   "Air." 

Poet,  Early  surveyor,  Jas.  Blake.  Bee.... 1130 
Poles  and  wires.  Municipal  authority  to  erect  454 
Poles,  Concrete,  poured  in  place,  N.  Y.  Barge 

Canal      IGO,  *ir,2 

Pomeroy.  W.   C.     Turbine  diagram ^982,   1001 

Pony-yuss   collapse,   .Tohnstown •G22.  817 

Port   Ittta    brought    together    by    Bureau    of 

Comm 1242 

Portchester,   N.   Y.- — Sewage   tunnel ^37  4 

Porter,    S.    G.      Should    engineering    societies 

pass    on     public     questions? 1148 

Portland   Cement  Asso.    w;ints   names  of  con- 
crete    engineers     1199 

Portland.     Me. — "Bi-co-uiac"     paving '271 

Portland,   Ore.— Interstate    bridge •HS 

Porto   Rico — Water-wks.    report 50 

Post-hole   tool.  Triple  Co.'s   "Goheen". .  .(n)    •29« 
Potter,    A.      Fed.    Public    Health    Service    as 
consulting   engineers    105G,    1052,    Traveling 
sewage-distributor  changes,  Sprlngfleld,  Mo. 
•1028,  Water-supply,  Okla.  Cy...ll98,    (n)   11(I9 

Potts.  C.     Automatic  water-wks •1117 

Powell,  A.   O.     Flat-slab  floor  tests 1197 

Powell,   F.   E.      Concrete  piles ^1177 

Power.     See  also   "Water  power,"   "Electric- 
ity," etc. 
Power   house   and   dam   on   sand'  foundation. 

Wis.   Riv.   Power  Co •HIS,   ^1211 

Power  plant  for  Govt,   buildings.   Wash.   •426, 

Stillwell      670 

Power    plant.    Steam,    Buffalo    dec (n)   534 

Power   plant.   Steam,   with   9G.4-p.c.   load   fac- 
tor, Raritan  Copper  Wks (n)   495 

Power    station,    Brooklyn   Edison — Turbo-gen- 
erator  foundations    'ZS.    '396 

Pratt.    R.    W.      Activated    sludge,    Cleveland    ^671 
Prentis,  E.   A.,  Jr.     Underpinning  along  sub- 
way     •GSl 

Preparedness.     See   "War." 

Presidents  of  societies  •216,  ^339,  1001,  •1249, 

(n)   479 
Pressure    gage,    Recording    differential.    Lan- 

ham's   "Manograph"    (n)    ^48,   •Zll 

Price,   C.   W.     Pres.  J.   J.   Carty •218.  220 

Princeton,    N.   J. — Water   tanks.      Becker •ISO 

Prizes.      See    "Engineering    competitions." 
Problem,   Turnout,  solution.     Edwards. ..  (n)    ^904 
Problem — Volume    of    slice    of   spiiere    cut    by 
two   planes    (n)    •17G,   Solution    •SIS,   More 
general  problem.     Boyd  ^1228,  Part-segment 

formula.     Schmitt   (n)    1240 

Problem.   3-point,   solution.     Averill    . . .  (n;    •SSG 

Profession,   New.      Carr 627 

Prosperity,   will    it   last?      Bilderbeck 575 

Providence,    R.    I. — City    Engineer's   dept.    ex- 
penses      (n)   298 

Public   affairs.   Engineers  in.     Gow 840 

Public    He.Tlth    Dept.     work,    Dallas ^465 

Public    health,     N.    .1. — Nuisances    prohibited 

953,  961 
Public  Health   Service,   Federal,   as  consulting 

engineers   1052,   Potter,  Blue    1056 

Public  questions.  Should  engineering  societies 

pass    on?      Duffleld    818,    Porter 1148 

Public  service.     See  also  "Rates,"   "Service," 

"Valuation." 
Public  Service  Comm.   case,  N.   Y. — Municipal 

authority   to   erect   poles   or   wires 454 

Public  Service  Comm.,  Ind..  why  popular..  569 
Public   Service   Comm.,   Md.,  Engineer  wanted 

on     388 

Public  senice  commissions.  Engineers  on...  84 
Public     Service    Elec.     Co.    power    station — 

Benchmark    (n)    ^81 

Public    utility    changes    made    to   avoid   inter- 
ferences.   Cost    of.      Shearer    541,    Norton    1054 
Public     utility     commission     control     dangers. 
Metcalf    169.    Lessening    cost   of    valuation. 

Metcalf    215 

Public   utilitv  franchise  policy  for  model  city 

charter     209 

Public    utilitv    rates — Water-rights    appraisal. 

Barker     1179 

Public  utilitv   service   rules,  Calif 105 

Pulilic    utilities    bill,    N.    J (n)   689 

Pulilic     utilities,     Calif. — Municipal-ownership 

ruling.   Oakland    (n)   725 

Pueblo.  .V.  M. — Survey  monuments (n)  •lOOO 

"Pulmotor"    rcsuscitator,    Draogcr   new..(n)    1160 

PT'MPS   AND   PUMPING 

— ^Air    lift    raises     water    495     ft. — Ingersoll- 

Rand   "Harris"  at   Que.    Bridge   station.  .^112 
— Boston   pumping-station   piling. ..  .127,   429,  813 

— Buffalo    pumping   station.    New ^207 

— Centrifugal   pump.   Small   Wheeler  C.   &   E.. 

for   (.'ink   service    (n)    ♦344 

— Centrifugal  pumps,  De  Laval  turbine- 
driven,  Montreal — Duty  record  801,  Cen- 
trifugal overtakes  triple-expansion  810, 
Triple  expansion  still  .ahead  053.  Gibson, 
1006.  Dean  1101,  Proper  methods  of 
testing   water-wks.    pumps ;    use   of   A.    S. 

M.   E.   code.     Day 1213 

— Check  valves  for  pumping  engines.  Counter- 
weighted,   used   by   Maury   at   Peoria    (n) 

1240 
—Combination     pump     designs.     Am.     Steam 

Pump     (n)   440 

— Dredge  pump,  Elec.   suction    ^442 

— Hibbing.  Minn.,  pump  house,  etc *G88,  •947 

— High-pres.    pump.    Large,    Hydraulic    Pres. 

^ifg.  Co.'s  (n)  'ges 
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PIMPS  AND  PUMPING— Continued 
— Irrigation     plant     for     small     projects — Oil 
engine,     etc. — Guild     Farms     Co.'s,     near 

Tucson     *\lli' 

— Irrigation  water,  Chain-and-bucket  lift  for 
— Cole  "Famous"  elevator  •950,  Claim- 
ing over  100  p.c.  efricicncy   mg 

— Kingflsher,    Okla.,   pump   house •744 

— Lynchburg  emergency  pumping  Htatlon   with 

412-ft.    single-stage    centrifugals •1101 

—Manchester,    N.    H.,    pumping   station ^042 

— Memphis   drainage   pumps ^891 

— Memphis,  Pumping  from  deep  wells  Into 
mains  ;  Wills  system  ^  Screw-propeller 
pump  with  direct  pumping ;  also  cen- 
trifugal  on   shaft   ♦lOSS,   Rival   Inventive 

claims.      Kirchoffer   1197 

— Milltown,     N.     J.,     automatic     water-wks. 

Potts    ♦1117 

— Mine-pumping   plant.    Deep    Brit (n)    1235 

— New  Orleans — Wood-Nordberg  pumps — Cen- 
trifugal sewage  pump  saves  force  main. 
Earl  39,  Screw  drainage  tested.  Crcigh- 
ton    ♦70,    716,    Earl    •74,    Ed.    84,    282, 

Pierce    716 

— Oil  pump,  High-pres.,  Goulds (n)    •4460 

— Pitometer  survey  for  leaks  and  pump  slip, 

N.  Y.  Cy.  Ackerman   (n)   759 

— Pittsburgh  Brilliant  pumplng-statlon  chim- 
ney  foundation   test    ^1138 

— lluicksand   draining,   Atl.    Cy ■ (n)   'lOSfl 

—Rams    for   farm    water ^457 

—Rotary  pump.  Viking   (n)   'SSO 

— St.  Paul  adopts  elec.  pumps 772 

— San    Antonio    turbine    pumping    station    be- 

b)W   ground   *1125,   Advertising   meters.  .•1031 

— Sewage    pumping,    .Madison,    Wis •694 

— Sewage  pumping,  Manchester,  Mass.  Sher- 
man     •1076 

— Sewage-pumping  station.   Underground,  and 

traffic-signal  post.   Abilene 'SGS 

— Sewage  works,  Albany,  grit  chamber  and 
pump    station ;     centrifugal     pumps    with 

autom.itic  control.      Gregory ^1164,   ^1224 

— Water-wks.,  Country-house,  Hill  Pump  Co.'s 

Electri-Pression    (n)   968 

Punches,   Piill-tempered  hand,   are   dangerous. 

Melhuish     (n)   568 

Putnam,  L.  J.     Tie-treating  plant ^729 

Q 

Quebec   bridge    progress.       Borden ^20 

Oil-quenching    forgings.        Garnall ^896 

Quicksand  draining,  Atl.   Cy (n)  •lOSO 

R 

Rack,     Corner    blueprint (n)   'ISO 

Radio.      See   "Wireless." 

Rail-bonding  drill,   Buda-Wilson (n)   ^1064 

Rail-joint  clamps.   P.   &  M.   Co.'s (n)    •GGI 

Rail-joint.  Wharton  expansion (n)  ♦632 

Rail   joints,    O'Brien    and    Braddock,    Phil.    & 

Reading     ♦ilO 

Rail  makers.  The  conservative — Hunt's  views.   665 
Rail   test,   Nick-and-break ;    Hunt    &   Gennet's 

report   to  A.   R.   E.   A. ;   testing  every   Ingot 

bv  fracture   625,  ^701 

Rail  weights,  N.  Y.,  N.  H.  &  H (n)   280 

Railing,      Expansion      bearing     for      concrete 

bridge,   St.   Louis   ^1046 

Railings.    Ohio   concrete   bridge ^855 

Railroad  and  Bank  Bldg.,  St.   Paul (n)     94 

"Railroad"    distinguished    from    "railway," 

1004,  1147 

Rails,   Heavy,  Lehigh   A'alley    ♦598 

Rails,    Old,    as    bridge    guards    •1095.    Inside 

guards   needed    1194 

RAILWAYS 

See  also  "Electric."  "Elevated."  "Sub- 
ways," "Bridges,"  "Tunnels."  "Locomo- 
tives,"  "Car,"   "Accidents." 

— Accidents  on  steam  railways — I.  C.  C.  re- 
port     (n)  773 

—Alaska — Labor  affairs   (ns)   534,  917 

— Am.  Ry.  Asso. — Reduce  accidents  at  cross- 
ings     1061 

— Am.  Ry.  Eng.  Soc.  meeting — Hunt  and 
Gennet  on  rail  test ;  new  clearance  dia- 
gram ;  masonry-construction  report :  wood 
preservation;  B.  &  O.'s  u.se  of  Taylor 
system  on  track  work ;  various  matters 
625,  Tumeaure's  bridge-Impact  formula 
625.  1056.  Rail  tests  •701,  Gravel-ballast 
tests     (n)     1050 

— Am.    Ry.    Master    Mechanics    As-so.    report 

on  locomotive  practice   1248 

• — Ariz.    Ea.stern — Bridge    washout '792 

— Atchison.  T.  &  S.  F.-  Roadbed  drainage 
•2'lfi,  Bank  protection  above  Siblev  bridge 
•638,  0G5,  Fishing  for  girders  washed  out 
In  flood  at  Olive,  Calif.  Clabaugh  »nS9, 
Raising  embankment  approach  of  Sibley 
bridge  (n)  ^1096,  Material  yard.  Ark. 
Cy.,  Kan.  (n)  •SSG,  Rolling  concrete 
pipe    (n)   •952 

— Atlanta  &  West  Pt.  and  Western  Ry.  of 
Ala. — Concrete  water  tanks  ^1027,  Bridge 
floor  with  old  rails  for  outside  guards 
•1095,  Safe  railway-bridge  floors.  Inside 
guards   needed    1194 

. — Autos,   taking  away  traffic 182 
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IIAII.WAVS     ('..iiHinUMl 

■  llaltii.  *  t).  Isi'  lit  Tiiyliir  ii.vsliMii  fliil. 
Ci.al  pl.T,  Hall",  •li.'.ll  (n)  ;tt".  Waloi- 
flllwl  asliplt,  I'lil.  •l««5.  EliitliiOKiiiiK  lii- 
novalliiim  on  MjikiiiiIIii  riildlT.  Smart 
•I'.'IS.     Til-     luaii.ls     (II)     »:VZH,     rilllzliiu 

iiiatcrlal    rr.iiii   ol.l   fioliiht   cars    (ii) 1171 

HIiiKliam      \      (Jaillolil.      I'tali     Coiicri'lliiB 
train  for  rotaliiliii:  wall   (n)   •1182 

-  Hout  lines.  Law  ivnarillnu  UK 

Boston   licit    railway   iiroposiHl    77(1 

Bosl.      &      Alliaii.v     Heavy      iilatc      ulrders, 

Won-i'slor.     Fr.'iMiiaii  •loiir.,   1147.  Test  of 

llle  adhesion  to  cimriete   •IIDI 

lloslon     &     Me.— Kour-spaii     hrlilije,     Deer- 

tlcM   Klver.   rolled   Into   plaee    *»i» 

Brakes.  Air  roetltler  iireveiits  frozen (n)   2IIII 

Brazil   Ity.      Lawrenee    •34') 

Brldiies.  Wheel-load  and  Iniimet  ehiirta  for. 

Stelniiian     •1173 

British     railways.    Effeet    of    (iovt.    control  _ 

— Cam|)     lieslKii     ciiiiipetltloii.     Natl.     Amerl- 

eanlzatlon    romnrs    **l!l 

—Canadian  railways   Investliintloii (n)   'JIS 

—Can.  (Jovt.- — Railway  eonstrnetlon  for  Hal- 
ifax   o'-ean    terminals    •1S8.     *-22S.    •24H 

(n)   in(!2 
— Can.     I'ac. — Rogci-s    Tass    tunnel     42.    382, 
•1(134.    (nl    291,   Antl-tyjihold    Inoculation 

(n)   530 
— Can.      Transcontinental   —  (Jucbec     alr-Uft 

pump     *lli 

— Car-truck    frames.    I'nil    stresses    In    design 

of,   Pressed   Steel   Car  Co.'s    1185 

—Cars,    FrelRhl,   for   autos (n)    613 

— Cars.   Slde-dumplnis   liondola,   Kalston. .  (ii)   •ti32 
—Cars.    Steel    passeniier.    from    British    view- 
point       ^'5 

-  Chesapeake      &      O.      Nor.-  Buildlni;-  Deep 

cuts :  rock  tills  with  spreaders ; 
slides  caused  by  Kumbo ;  movlnn  heavy 
plant,  etc.  *«.  Culvert  foundations  ^128. 
Little  Scioto  viaduct.  Watters  •174. 
Ohio  brUice.  Sclotovllle.  pier  work  •ll.S. 
Arch   concreting    (n)     34 

— Chicago  I'nlon  Station.  Sewer  and  street 
work  necessitated  by  •212,  •948,  Rail- 
way-terminal  problem    (n)   449 

-Chi.,    B.    &    Q.— Silicon    steel    for    bridges 

1105,    1145 

— Chi.   &   East.   111. — Spillway   culverts ^755 

—Chi.,  M.  &  St.  P.— Cutting  ground  wire 
stops  telephone  trouble  1188,  Deep  gird- 
ers    ■ (")    131 

— (^hl.     &     N.     W. — Tie-treating    plant     ^729, 

Double-tracking    (")   9''6 

— Chi.,  Rock  I.  &  Pac. — Fractured  bridge 
abutment,  Newton.  Iowa  •1045.  ("liicaKci 
track  elevation — Small  dump-cars  on  con- 
creting trains  'USS.  Bridge-wasliout 
wrecks  train.  Packard,  Iowa    1195.  ^1200 

— Chinese   railway   progress.   Koo 553 

— rieveland.  Cin..  Chi.  &  St.  L.— Valua- 
tion   work    (n)   1157 

— Cleveland  &  Youngstown — Freight  ter- 
minal.   Cleveland (n)     45 

— Colo.   Midland  and  Denver  &  Bio  Grande — 

Grade- crossing  elimination  by  relocations. ^895 

— Cross-sectioner,     Alrey-Keeler •1092 

—Cumberland  Valley.  See  "Railways  — 
Penn." 

— Curves,  Measuring,  on  the  arc.     Palmer 

(n)    1240 

— Dallas  union  station  •485,  Interurban  ter- 
minal      (n)   "4 

— Del.,  Lack.  &  West. — Water-proofing  via- 
ducts. Ray  ^430,  South  Orange  grade 
elevation:   flat   slabs   used   521,   ^526 

— Derailing    block.    Hand-thrown,    Hobart-AU- 

free (n)    1016 

— Ditching  trains;  Am.  Hoist  &  Derrick  Co.'s 

ditcher  ;   costs    *i98 

—Draining  roadbeds.  A.,  T.   &  S.  F.   Blanch- 

ard   •240,  M.,  K.   &  T.   practice ^514 

— Duluth,   Winnipeg   &   Pac— Building   across 

muskeg  swamps.      Pickles    *51t; 

— Eight-hr.   day    1195,    (n)     94 

— Erie — ^'ev^■   Chief  Engineer    *29X 

— Ft.   Dodge,   Des  Moines   &   So. — Des   Moines 

Blv.  bridge  *994,  erratum   (n)   1103 

— Freight  blockade  without  precedent  35, 
Seven  vears'  growth  in  traffic  and  fa- 
cilities. '    B.   C.   W 133 

— Freight   routes  around  cities   83,   Rea 185 

— Creat  Xorthern — Snowsheds   and  tunnels.  .•1168 

— 111.  Cent. — Strengthening  Cairo  bridge  ^448, 
669,  Track-elevation  bridges,  Chi.,  ^600, 
•654,  Rail  tests  625,  •701,  Water-waste 
prevention    1150 

— Kan.    Cv.    So. — -Ballasted-deck    pile    trestles 

•11,  Concrete  trestles   •203 

— Lehigh  Valley — Heavy  rails  •Sgg,  Rapid  re- 
newal with   locomotive   cranes (n)   520 

— Marine    railways    for    hauling    boats    over 

dams.   Fox   River,    111 •469 

— Mass.  ry. -investigation  bill — Distinction  be- 
tween "railroad"  and  "railway". .  .1004,   1147 

— Mexico,  Keeping  ry.   open  in •576 

— Mo.,  Kan.  &  Tex. — Track  anchors  ^471, 
(n)  709,  Subdraining  roadbeds  to  prevent 
slips    ^514 

— -Mo.     Pac. — Bridges     over     cut.     St.      Louis 

•408,  Ballasting  track  by  contract ^828 
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\.  V.  Cent.  (Irade-crciHsIng  elliiilnatloii, 
frei«ht,  N.  V.  Cy.  140,  |ii|  N21,  Bronze 
tests  501,  521,  ICIcc,  iiiicii.  and  hand 
tamping  of  ballasl  515,  521  (corrcillon). 
604,  Grade-crossing  clliiilnalliin,  Syracuse 
773,  Coaling  steel  at  Grand  Ceiil.  ter- 
minal Hitli  ceiiiunt  gun.  .lordan  •looK. 
Rear-end  collision,  Allmiiv  (im)  486, 
1156,   Amherst,   ()..   wreck    (lis)    678,   917, 

Hotels.  N.  V.  Cy (n)   870 

—  N.  v.,  Chi.  &  SI.  L.  (Nickel  Plate)  — 
Erecting  jilate  girders  for  track  eleva- 
tion, Chi.  •:)i((,  995,  Concrctf  plant  hiin- 
dlcd    on    four    freight     cars,     for     frelglit 

house    at    Haniniond.    Ind •1238 

— N.  V.  Coiinccllng  First  all  rail  route 
through  city  :  Hell  Gale  arch  (witli  Inset 
sliecl)  •66,  83.  185,  Bond  Increase  (n)  917 
— N.  v.,  N.  H.  &  H. — Improvements  planned 
35,  Bonl  lines  36,  Traftic  capacity  lim- 
ited liy  unloading  fa<llltle.s — Pres.  El- 
liott's circular  1146,  Rail  weights  (n) 
280,  Milford  collision  475,  (n)  390,  Brad- 
ford   collision    (n)    773 

-Nickel  Plate.  Sec  "Railways-  -N.  Y.,  Chi. 
&    St.     L." 

— Norfolk  So. — Ditcher  work    ^79 

— Northern   Pac- — Flooded-basement  case    (ii)  1142 
--Okla.    Cy.    crossing    pavement    with    wedge 

runoff    •421 

—Panama— Chlrlqui   Natl.   R.   R (ns)    69,  1158 

— Penn.  system — N.  Y.  Connecting  Rv  '66, 
83,  185,  (n)  917,  Tension-test  grips  •277, 
Balto.  coal  pier  ^399.  Safe  stairway  speci- 
fications 434.  Air  tie  tampers  611.  Tem- 
porary flooring  in  erecting  Chi.  frelght- 
hou.se  ^898.  Pittsburgh  buildings  carried 
over  tunnel  •1072.  IMtts..  Ft.  Wayne  & 
Chi.— Track  elevation  and  station.  Ft. 
Wayne  ^492,  Cumberland  Val. — Susque- 
hanna concrete  viaduct  ^537,  (n)  670, 
Cumberland  Val. — Scrapping  old  iron 
bridge  (n)  1095,  Long  Isl.  retalnlng-wall 
waterproofing  ^803,  Altoona  shops  (n) 
149,  Pittsburgh  terminal  plans  (n)  581, 
Largest  carload — Turbine  generator  (n) 
725,  Locomotive  cranes  witli  generator- 
car  trailers  (n)  903,  Hotel  Penn.,  N.  Y. 
Cy.     (n)     870,     (Jrain-elevator    explosion, 

Balto (n)    1205 

— Phila.   &  Read.— Rail  joints    ^410 

—Pitts.,  Ft.   Wayne  &  Chi.     See  "Railways— 

Penn." 
—Pittsburgh      &     Lake     Erie— Pulling     .steel 

sheet  piling   (n)    *129 

— Queen    &    Crescent — Concreting    soft    spots 

in  roadbed   685 

—Rock    Island.       See    "Railways— Chi.,    Rock 

I.    &    Pac." 
— St.  Louis  municipal  ry.  and  water  front....   ^62 
— -St.    Paul    and    Minneapolis    terminals    elec- 
trification      (n)   437 

— Salt    Lake    &    Los    Angeles — Electrification 

(n)   932 
— Santa  Fe.     See  "Railways — Atchison." 
— Savannah    &    N.    W. — 12-nii.    railway    built 

by   hand   in   five   months    211 

— So.  Pac. — Imperial  Val.  problems  170,  Ca- 
nals bought  (n)  390,  Origin  of  taper- 
curve   system.      Hood   503,    Keeping   open 

In    Mex ^576 

— Spur  tracks.   Costs  to  build    (n)    1192 

— Statistics,  Govt,  delav  in  publishing.  Mey- 
ers       381 

— Switch  light.   Disappearing,   Hartzell. . .  (n)   ^344 
— Tampers,  Track  ^515,  521,   (correction  664),  611 
— Tie-plates    with    felt    pads.    Track    Special- 
ties  Co.'s    (n)   •1064 

— Tie  .spacer  for  bridge  floors,  Q.  &  C. ..(n)   •1256 

— Ties   used   in   Brazil (n)   206 

— Track   anchors    •471,    (n)   709 

—Track  bolts,  Alloy-Steel    206 

— Track-scale   specification    365 

— Track  weeding.  Cost  of (n)   1000 

— Train    length.     Laws    to    limit — Bureau    of 

Ry.   Economics   bulletin    1241 

-Trans-African    Ry (n)   288 

— Turnout    problem    solution.       Edwards    (n)    ^904 
— Turnouts      for       industrial-railway      track. 

Brnvrn    ^231 

— Valuation — Inventories  and  histories 1243 

— Water    tanks.    Concrete,    11    years    old,    on 

Southern    railroads    ^1027 

— Western  Pac. — Box  concrete  retaining  wall. 

Knowles    *633 

— Western    Ry.    of   Ala.      See   "Railways — At- 
lanta." 
"Rain.      See    also    "Storm,"    "Flood."      Rain, 

What  makes  it?    810 

Rainfall   and   forests,   Pres.    Butler   on 1053 

Rainfall   and   runoff   and   recent   floods,   Calif. 

Bartell,    Mcintosh    686 

Rainfall,   Annual,  variation.      Hazen *4 

Rainfall     in     mountains     near     Los     Angeles. 

January 461 

Rams    for    farm    water-supplies.       Kirchoffer.  .•457 

Randall,   R.    H.      .Straightening  Gt.   Miami ^64 

Rapi<t   transit.      See   also   "Electric   railways," 
"Elevated,"   "Subways,"   city  names,   etc. 

Rapid-transit   investigation,   Chi (n)   293 

Rapid-transit   plan,   Cincinnati (ns)    578,  868 

Rapid-transit  plans,  Phila 720,   (ns)  581,  678 

Rapid-transit    schemes,    Pittsburgh     (n)     678, 
Commissioner    (n)    1156 


Pago 
Ra|)lil  liiiiisit  work,  N.  Y.  Cv.,  In    1915;  iiia|iH, 

cK'.      Sealey    ^842,    (ID   912 

Rarltaii   Copper  Wks.   power  pliiiit (n)   495 

Rat   guards   on   ship's   cuhlus (ii)    ^952 

RATES 

Sec    also    "Service,"    "Valiialloii,"    "Public 
Service,"    etc. 

— Eleclrlc-rate    reduction,    Phila (n)   B47 

—  Electr!<'lty  for  cooking  and  heating.  Wash., 

D.    C (n)   399 

— rilllty     changes     made     to    avoid     Inlcrfer- 

encCH,  Cost  of.     Shearer  541,  Norton....    1054 

— Water-rights  aiipralsal.      Barker 1179 

Uay.  G.  J.  Waierproolliig  Lackawanna  via- 
ducts      •430 

Rayner,    W.    11.      Tape-sag    diagrams •OM,  804 

Rea,    S.    Frelght-trafllc    routes    around    large 

cities    185 

Reclamation.      See    "Irrlgnllon,"    "Drainage." 

Record   supplies.    Graphic (n)     48 

Recorillng.     Sec  "Instruments,"  "Water  meas- 
urement." 
Records.      Sec   "Filing,"   ct<-. 

Red-lead    finishing    coats     995 

Redfldd,  Sec,   Report  of   85 

Redman,  K.     Creosoting  wood   607 

"Retlnlte" — Water  softener   (n)    1208 

Refuse.     See  "(Jarbage." 

Registers,  Placing,  In  concrete  floor,  Cincin- 
nati theater.     Hewitt •S'S 

Reinsch-Wurl     sewage     screen.     Long     Beach, 

Calif.     Rowe    •SSB 

Relocations,    Grade-crossing    elimination     by, 

Colo 'SOS 

Repair.      See   also  "Shop." 

Repair    plant.     Central    municipal     proposed, 

N.  \:  Cv 722,  10.53,   (n)  965 

Report  form.  Ditching.     Allison •707 

Report  forms.  Pavement  and  traflic   458 

Reppert,  C.   M.      Pittsburgh   street  elevation.  .•ISI 
Research     Federation,     Engineering     Founda- 
tion  plans    1252 

RESERVOIRS 

See    also    "Dams,"    "Flood"    and    "Water" 
topics. 
— Baldwin    reservoir   excavation,    Cleveland. .  .^838 
— Brazil — Rapid  tunneling  to  Lages  Reservoir 

•921,  erratum   (n)   1103 

— Capacity  table.     Clark  467 

• — Cedar  Lake  reservoir  leaks,  Seattle.  Fowl- 
er     585,    (n)   678 

— Flood-prevention     reservoirs,     Penn.,     Md,, 

W.   Va (n)   1206 

— Foundations,  Hartford  investigations  for 
reservoir  and  dam — Gatun  ;  Wachusett ; 
Ansonia  canal  -  embankment  blowout: 
grouting ;  apparatus  for  testing  drill 
holes  for  tightness :  table  of  dam  fail- 
ures.      Saville    ^1229 

— Hatchtown  dam  failure.  Sterling  ^56,  Er- 
rata     (n)  285 

— Bibbing,  Minn.,  covered  concrete  reser- 
voir, etc     McDonnell  *688,  '990,  Sinking 

wells    ^947 

— Hill    View    reservoir.    Lining,    with   concrete 

and   riprap.      Tidd   •1022 

— Lynchburg — College    Hill   reservoir •liei 

— Nashville   reservoir  cleaning  by  hydraullck- 

ing     1239 

— Plattsburg  reservoir  and  concrete  dam  in 
glacial  drift — Design:  construction;  co.sts, 
stopping  leaks.     Langlois  •lOB,  Dam  goes 

out    'HOG.    1146 

— St.  Maurice  Riv.  reservoir.  Que.,  largest  in 

No.    Am •876,  906 

— Trinidad,    Colo.,    reservoirs ^916 

— Valuation  of  storage-reservoir  sites.  Bar- 
ker     1182 

Resuscitator,  New  Draeger  "Puimotor"   ..(n)   1160 

Reswick,  S.     Log  conveyor •552 

Retaining  wall.  Box  concrete,  on  Western  Pac. 

Ry.,  near  Altamont,  Calif.     Knowles •BSS 

Retaining    wall     built     by     sinking    piers     in 

pits,  Germany.     Bohm ()n   ^952 

Retaining  wall.   Concrete,  built  by  large   steel 

traveler.  Magnolia   cutoff   ^1218 

Retaining-wall      design      fallacy.      Cantilever. 

Fish     •268 

Retaining  viall.  Long  Isl.  R.  R. — Waterproofing 

membrane   intact  after  expansion •SOS 

Ret;iiiiinj;-wall  patent.  Bone's  cantilever  and 
its  iintiripntirms ;  court  decisions:  discus- 
sion..*254,    281,    331,    338,    429,    432.    478, 

524,  *572,  573,  •SIS,   (ns)   246,  868 

Retaining  wall.  River,  Cedar  Rapids ....•588 

Retaining  wall.  Train  for  concreting,  Bing- 
ham &  Garfield  Ry.,  Utah   (n)    •1192 

Retaining  walls.  Ft.  Wayne  station  subwa.vs.  .•494 
Retaining  walls.  Horizontal  resistance  of  piles 

under.       Conner    524 

Retaining  walls.  Staking  out,  on  curved  align- 
ment, N.  Y.  St.  highway,  Hud.son  High- 
lands.     Leeds ^1046 

Revere  Beach,  Mass.,  shore  paving     •456 

Rew,  M.  W.  Interurban  entrance  and  rapid- 
transit    Dam,    Cincinnati 673 

Rice  Institute   buildings ^705 

Richardson,  T.  F.,  Death  of 104 

Ricketts,  Pres.  L.  D.     By  P.  C.  Ricketts.^218,  219 

Ricketts,  P.   C.  Engineering  success 620 

Ridgway,  R.     Concreting  subway, 

•496,     (ns)     568,  807 


January  1  to  June  30,   1916 


ENGINEERING   NEWS— INDEX 


Pat-e 
Rio     de    Jaru'iro     Tramway,     L.     &     1*.     Co. — 
Rapid  tunneling   to   ivservoir   *y21,   erratum 

(n)   1103 
Riplev,    T.     XI.       Road     maintenance,    N.     Y. 
St.   886,   907,   1101,    (erratum   n;    1103,   En- 
gineering cooperation    9."i7 

Rittman  gasoline-process  cost   (n)    1205 

RIVERS 

See  also  "BridKes,"  "Flood,"   "I-evee"  and 
water  topics. 
— Barge,    Oil-driven    steel,    for    river    freight 
traffic.    Inland    Trans.    Co.'s    •8i;4,    Han- 
dling  lilgli-dass   freight   traffic   on   inland 

rivers     858 

— ralif.   streams.   Runoff  of,  in  recent  floods.   086 
— Colo. — Imperial     Val.     problems     ITO,      (n) 

390,   Floods   197,   246,   Diversion   dam 1170 

— Delaware — Toll-bridge    elimination (n)    1206 

—Dredge,   Elec,  used   on   river   impvt..   Wash. 

Walter    '441 

—Drift-wood   catcher.   Wash (n)     94 

— East  Riv.,  N.  Y.,  wire-drag  surve.vs.     Heck, 

Hawley    "JOO 

— Fo.\  Riv.,  111. — Marine  railways  for  haul- 
ing boats  over  dams   •469 

— Illinois- Flood.       Sherman    'SSO,    (n)     197, 

Levee  construction.     Aivord,   Burdick    (n)   760 

-  -Kaw. — Elec.   maintenance  dredge '563 

— Kutter    formula    coefficients.       Horton    373, 

863,   Scobey    *862 

— Los  Angeles  Co.  flood  control ;  check  dams 
•272,  ♦310,  Lippincott  861,  Examples  from 
control    of    European    mountain    torrents. 

Olmstead    ^314,  551 

— Mattress,     Tests     of     liacking     for     flexible 

concrete,  Japan.     Okazaki   ^1080 

—Memphis    flood    protection 'SOO,  905 

—.Miami  at  Dayton,  Straightening,  etc.  Ran- 
dall •64,  conservancy  dlst.  headquar- 
ters •43,  Plans 4S5,   ^674    (n)   715 

—Mississippi — Floods  (see  also  "Floods";  292, 
Markham  286,  Dent  ^480,  (ns)  197,  246, 
Upper  Miss,  in  Hood  •723,  Stages  of  1915 
and  hydrograph  of  1861-1914  at  St.  Louis. 
Skeilv  •350,  Water  terminals  357,  Fed- 
eral flood-control  legislation  915,  954,  955, 
1004.  1243  (n)  1013,  Levee-lmllding  ma- 
chines. Slattery  •986,  1004,  Levee  sys- 
tem sustained   by   courts    1243,   Bridge   or 

tunnel  at   New   Orleans (n)    1204 

— Missouri — Bank     protection     above     Sibley 

bridge,    Santa    Fe    Ry •638,665 

— Ohio — Siphon  to  flood  cotTer-dam (n)   •856 

— Oregon  Water  Board  upheld.     Mers 1253 

— River  regulation.  Beginning  Federal  ex- 
penditure for — Flood-control  bill.  Miss, 
and    Sacramento    Rivers    915,    954,    955, 

1004,  1243,  (n)  1013 
— Rivers  and  harbors — Has  turning  point 
come  in  Federal  waterway  methods? — 
Sen.  Burton's  views  131,  Appropriations: 
pork  762,  Total  to  date  (n)  224,  "Cohe- 
sive power  of  public  plunder"  1098,  Chi- 
cago drainage-canal   supply    1108 

— Roseau,   Minn. — Dredging,    etc •SOe 

— Salt  Riv.,  Ariz.,  floods,   bridges;  earth  jetty 

with   brush   mattresses    *873 

— San  Luis  Re.v — Floods.     Bowen ^383 

— Stream-gaging  methods.     I'ardoe   •889 

— Tenn.— Repair-shop     boats 'I'S 

— Wall,  Unusual,  Cedar  Rapids ^588 

— ^Winnipeg — Dominion  hp.  report  •1104,  Riv- 
erside, Calif.,  underground  water  dispute. 

Volk    12 

Rivet,    Driving    silver (nj   130 

Rivets,    Granular   structure   in.      Norton 333 

Rivets  in  tension.  Stresses  in.  Friedland  •SOS 
Smith  479,  Godfrey •816 

ROADS 

See  also   "Streets,"    "Pavements." 

— Ala.  county  road  institutes (n)    1013 

— Am.    Highway   Asso. — Age    (n)    134,   Resolu- 
tions, meeting   (n)    143,  Bulletin  on  bonds  474 
— Am.       Road       Builders'       Asso. — Pittsburgh 
meeting  482,  Age    (n)    134,  Annual  meet- 
ing   (ns)    295,    1015,   Resolution   on  bonds  475 

— A.  S.   C.  E.  highway  sessions 177.  178 

— Caliche  roads  in  Ariz ^832 

— Calif. — Concrete      highway      trestle      across 

Yolo  Bypass ^3.58,  377,   •825,   •854,   1205 

—Contract  letting.  Wholesale 763 

— Concrete  Road  Conference.  National,  Chi- 
cago 385,  Re|)ort  of  tests  on  effect  of  hy- 
drated  lime.     Ashton  470,  chuted-concrele 

tests    802,  1100 

— Concrete-road   slabs.   Creeping   and   heaving 

of     1193 

— Concrete  roads  carpeted  with  bituminous 
material,  Ann  Arbor  and  Calif,  in  352, 
377,  Reasons  why  tar  carpets  have  peeled. 

0.  H.  E.,  Sharpies 764 

— Conn,    and    N.    H.    gravel    roads.    Calcium 

chloride  for.      Bennett    87 

—Federal  aid  road   bill 820,   916   (n)   293 

-^(Jeorgia  Highway  Comm.   bill    (n)    1109 

— (Jrader,  Mayer   "Little  (;iant"   rotary,    (n)   •200 

—Grades.   Establishing.      Knight. (n)    278 

--Hawaii.   Kcaumuku   road    (n)   905 

— 111. — Oiling  earth  roads.  .lordan,  Plep- 
nieier  400,  (n)  267,  Gravel  roads,  Kane 
Co.  959,  I'nit  costs,  state-aid  roads 
1089.  Old  gravel  and  macadam  for  brli'k 
foundation.  Bilger  1223,  Sign  designs 
wanted    (n)    868 


I'age 
ROADS— Continued 
— Kansas — County    engliu-ering    ^299,    Slogan, 

"365    Day    Roads" 619 

— Kentuck.v — Fa.vetle    Co.     roadbulldlng    plant  •76 

— Lincoln   Highway    progress    635 

• — -Maryland  concrete-road  experience.  Shir- 
ley   781,    Road    expenditure (n)   721 

—Mass.      highway      foundations     and      motor 

trucks     1097 

— Mass.   sand-and-oil   experience.      Farrlngton  304 
— Mich. — Concrete-road     maintenance    records 
69,  Standard  bridge  abutments ;  perspect- 
ive drawings   ^738,  809 

— Military   roads.  Lecture  on 532 

— Minnesota— Counties  take  over  state  high- 
way engineers  629,  Contract  and  day- 
labor  construction  compared.     Acton  644, 

Improvements     721 

— Miss.   St.   Highway   Comm.    (n> 678 

— Missouri  bond  elections (ns)    389,  390 

— Mt.    Whitney,    Calif.,    scenic    auto    highway 

(n)   1007 
— N.   J. — Essex   Co. — Impvts.    (n)    230,   Repair 
patrol    system    in    (n)    261.    Trunk    high- 
way system   (n)  822 

— N.  Y.  St.  highway,  Hudson  Highlands^ 
Staking    out    retaining    walls    on    curved 

alignment.      Leeds ^1046 

— N.  Y.  St.,  Road-niainl«nance  lessons  from. 
Ripley  886,  907,  Erratum  (n)  1103,  Qual- 
ity   of    bituminous    binder    as    affecting 

wear.      Pierce    1101 

— Ohio — Perspective  working  drawings  in 
highway  standards  ^802,  Concrete  bridge 
railings  *S."i.">,  Flat-slab  highway-bridge 
standards    in    *947,    Cuyahoga    Co.    road- 

mainteiiance   prizes    (nj    917 

^Ohio  Engineering  Soc.  discussion — Mono- 
lithic brick,  Paris,  111.,  etc.  336,  Four 
years    of    concrete    roads,    Leake    Co.,    O. 

Cummings    336,   411 

— Okla.   methods  389,   Survey   costs (n)   443 

— Ontario    highways    act (n)   486 

— Oregon — Multnomah  Co.  roads — Columbia 
Riv.  scenic  highway  ^49,  Tunnel.  Bowl- 
by  •446,  Highway  controversy  settled..  92 
— Penn.^ — Model  concrete  road  in — Easton- 
Allentown ;  canvas  covered  cement  sheds 
•768,  Slag  base  for  brick  roads  •lOlO, 
Highway-work  figures  (n)  289,  Districts 
and  asst.  engineers  (n)  534,  Good  Roads 
day   (ns)   670,   1062,  State-aid  road  funds 

not   for    state    roads (n)   870 

— Peruvian  mountain-road  concession (n)    769 

— Philippine   road   building ^112 

— Planer  and  finisher,   Western    (n)    ^248 

—Roller,   Mixer   as (n)   •lOOO 

— Roller,  Scarifier  for  oil-motor,  Austin- 
Western (n)   1256 

— St.    Louis   Co.    traffic   census (n)   595 

— Shoulders  rolled  by  motor  truck (n)   280 

— State  highway  departments.  To  cure  po- 
litical  changes  in.      Page (n)   215 

— Telegraphs  on  post  roads 454 

— Tenn.    contract   for   asphaltic   oil    (n)    1158, 
Applying    bituminous    material    tu    water- 
bound  macadam   and   gravel   roads...  (n)    1211 
— Tractor,      Yuha       tiall-licaring      caterpillar, 

hauling  graders  (jn  sandy  road •lllO 

— Truck,   White   road-maintenance    motor,   for 

St.    Louis    (n)     •lOie 

— Utah  road  standards — Log  truss  for  high- 
way bridges   ^1238 

—Wash.    State— Bitullthic   paving   •976,   State 

highway  work   (n)   424 

Roark,  R.  .T.  Continuous  concrete  rein- 
forcement     '354,    ^790 

Robinson,    E.    L.    Flume   design •SeO 

Rochester,  Minn. — Street  sprinkling 407 

Rock.  See      "Earthwork,"      "Earthsiides," 

"Drill,"      "Blasting,"      "Dams,"      "Stone," 

"Shale,"   "Dust." 

Rockefeller   Foundation    school   of   sanitation.  1204 

Rogers    Pa.ss    tunnel    progress    42,     (n)     291, 

Method      for      economy      382,      Soft-ground 

work     •1034 

Rohde,   C.   F.      Pile  formula 476 

Rohwer,   Henry,   Death   of •1154 

Roller,    Scarifier    for    oil-motor.    AusUn-We.st- 

ern (n)   1256 

Roof,  Arch-truss  for  drill  hall,  Chi ^152 

Roof  elrain,  .losam  anti-seeplng (n)   •1112 

Roof  drainage.  Conductor  heads  for.      Wolf..^901 

Roof-slab  failure,  Memphis 579 

Roof    truss.    Light    wooden,    for    canvas    in- 

dosure,    Missouri    Can    Co.'s      Chace ^612 

Roof  trusses  fail  under  snow '1184 

Roof   trusses   spaced   close   to   carry   shafting. 

Fox  shop.      Brett (n)    472 

Roof,     Waterproofing     cures     exjiansion     that 
wrecks   tile.    U.    S.    Dept.    Ag.    laboratories; 

expansion  joints   ^946 

Roof,  Wind  pressures  on.    Wrigley  ^327,  Skel- 

ton  &  Co.'s   (n)    •952 

Roosevelt  house-design  prizes (ns)    390,  630 

Roseau,    Riv.    swamp.    Draining.       Hcrrold. .  .'SSO 
Rosenthal  .1.  .1.     C.Tllf.   labor-camps  cleanup  •1074 

Ross    "Rapid"    circular    computer (n;    'lOlB 

Rout,    T.    J.      Brandywine    Shoal    lighthouse.  .^928 
Rowe,    E.    A.      Reiiiscli-Wurl   sewage    screen.. 'SSe 

Rovse,   D.      Ueinforccd-concrcte    patents 185 

Rule.  Hook  for  jointed.  Lufkin (n)    *6»0 

Rumbling,    Brick -pavement.       Higglns 86 

Russian     trade     handbook (n)    821 

Rutli,    E.    K.      Cincinnati    viaducts 'OSO,    •936 


8  ''"••'' 

Sacramento,_  Calif.— Yolo  Bypamt  viaduct  •3.58. 

377,     ^825,     •854,     Flood-prevention-     weir. 

Bailey   1204,  Water  treatment (n)   917 

Safe  stairway  specifications.     Mowery ;   P.   R. 

R.    report    434 

Safety   brake  for  foundation-well   holstH,   Chi 

—Thomas   El.    Co.'s   •SSS,   French   &   Allen 

device    .1(147 

Safety  for  workmen's  eyes — N.   Y.   Industrial 

Accident    Prevention    bulletin 1193 

Safety — Full-tempered    punch    danger (n)   568 

Safety   netting,   steel  erection (n)    *i2t 

Safety    scaffolds,    Chicago •376 

Safety    standards    comm.,    Pcnn (n)   581 

St.  Francis  levee  bonds (n)    1059 

St.    John,    N.    B. — Su.spen8lon    bridges    taken 

down    •201,   New   steel-arch   bridge •777 

St.  John's,  N.   F. — Water  pres.sure  raised  and 

waste   survey   made.     Longley    452 

ST.    LOUIS,   MO.,   CITY   AND   COUNTY 

— Assessments,   Special — Decision    287 

— Auto-parklng    spaces.    Free (n;   960 

— Bridge   railing.  Expansion   bearing  for  con- 

'■"''e     •1046 

— Bridges,  Concrete,  for  grade  crossings.    .Mar- 
tin     •408 

—Building-trades   strike    (n)    965,1013 

— County  road-traffic  census (n)  595 

— Engineering   societies'   cooperation    5 

— Engineers    ask   light   on    N.    Y.    bldg 722 

— Miss.    River   hydrograph •;{50 

— .Municipal  ry.   and   water  front ^62 

— Road    b(md    issue.    County (n)   389 

— Road-maintenance  motor  truck (n)    •lOie 

— Sewer    tunnel.    Banquet    In (n)    438 

— Streel-impvt.    notices    (n)    'SSS 

-Viaduct,  Jeffer.son  Ave.   concrete,   with   spe- 
cial expansion  provisions.     Martin •1078 

— Water   pipe    bids,    Comparative (n)   438 

St.    .Maurice    Riv.    dam,    Que •876,906 

.ST.    PAUL,    MINN. 

Building    code    revision (n)   581 

-Building,   Railroad   and   Bank    (n)     94 

Flood.   Upper  Missi.ssippi •723 

— Library,     Engineering     (n)   472 

— Paving,   City,  compared  with   contract   work 

1073,    (n)    616 

— Pipe   thawer.   Electric    (n)    ^520 

— Pumps,    Electric,    adopted     772 

— Ry.    terminals   electrification    (n)   437 

— ^Sewer    construction     (n)     30 

— Sewer   work.   Winter.      Herrold    •lOSO 

— Stair    tower.    Steel     '502 

— Water-wks.  impvt.  started   1060 

Salt  River  Project — Impulse  wheels  *740,  762, 
1199,  Backfilling  washout  (n)  •SOS,  Diver- 
sion dam  failure  ^974,  Venturl  meter ^1123 

Salvage    companies.    New (n)  870 

San  Antonio,  Tex.-  Paving  •663,  •696.  Paved 
ford  (n)  •711,  Pavement  omissions  for  un- 
paid assessments  (ns)  •SOS.  1021,  Steel 
aqueduct  for  sewer  'SSO,  Creating  popular 
demand  for  water  meters  •1031,  1051.  Tur- 
bine  pumping   .station   below  ground    '1125, 

Permanent  clay  products  exhibit (n)    ^1096 

San     Bernardino,     Calif.,     underground-water 

dispute.      Volk    12 

San  Diego,  Calif. — Floods,  dam  and  bridge 
failures,   etc.    •236.    283,    ^288,    •292.    •334. 

462,    473,    717,    810,    909.    •1006,    (n)   293 

— Old   mission    Irrigation   conduit •297 

— Rainfall  and  runoff  in  recent  floods •686 

— Water-wks.  repair  after  storm 1060 

SAN    FRANCISCO,    CALIF. 

— Cable,  Transmission,  under  Bay   719 

— Cltv    Engineer's    offices    ^1048 

—Civic  center   •1222 

— Pavements,    Reducing    slippery.      Cleary    ...•608 

— Streel-grack-    reduction    •12 

— Street-railway    grade    overcome ^641 

— Twin  Peaks  tunnel,  Diverting  aqueduct  dur- 
ing construction  of    •129 

— Water-suppl.v — Hetch  Hetchy  program  •1247, 

San    Jos6,     Costa     Rica,    impvts (n)   630 

Sand  and  stone  drier.  Rapid  Mixer  Co.'s  port- 
able     (n)     '824 

Sand  hoisting  platform  for  high  bins,  Mil- 
waukee      (n)    •1096 

Sand  screen.  Gt.  Western  Co.'s  Combs  Gyra- 
tory Riddle    (n)    •968 

Sand   spreader,    McCoy    •608 

Sandblasting   monument.    Cleveland (n)   •82 

Saner,  C^.  C.    Chi.  municipal  shops •1017 

Sanitation.      See   also   "Public   health,"   "Ty- 
phoid,"    "Sewers."     "Water    pollution    and 
purification,"   etc. 
Sanitation.  School  of.  Rockefeller  Foundation, 

at     Johns     Hopkins     1204 

Sanitary  Code,  N.  J 953,  961 

Sanitary-inspection   records,   Dallas •465 

Sanitation,  Mllltar.v — Lecture   578 

Sault  Ste.  Marie  traffic   (n)   831 

Saville.  C.  M.  Testing  water  mains,  Hartford 
89.  Water  for  fires.  Hartford  165.  Hartford 
investigations  for  dam  and  reservoir  foun- 
dations    •izss 
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Siiw,   Wim.l-  lil.M-k    •ir.fi 

.Siiwiiillt  ivfiisc   Imriu'r,  .Muvliiii    (n)  "50 

SiiwtoU,    II.    K.      Siinu'i'    pllos    III    t'oiiipuc-tud 

•      irruvel    »788 

SoiiIToIUh     rrnm     litillilliius.     Cornice     ruiiwayH 
for   sHltiitliiK,    Ilolalili'il    ,V    Kdi-lio    invtliods    ♦8,'il 

Scairolds,   Safely,  Clil.    I.ldi:,    nilos 'a-O 

Scale.  I'.slni:  luuiHcliold  nihIiii;.  1<i  iiiaKiiiry  de- 

llectliiii.H.    Inleriiall.    Iliirvc.iler    HUlu •12U 

Scarlller   for   ollniolor   roller.   Aii.Hllii-Wesluni 

(II)   1256 

Sclier/.er,   A,    II.    Death  of    (ii)    «;i42 

Scliiieldor,    C.    I'.    Death    of.      Wolfe •01) 

Scholarship!!,  ('hemlcaleniiliiepriiii;   (iis)   870,  lOlS 
School.     See  also  "KiiKliieerhii;  schools."  "Ed- 
ucation." 

School  sladluin.   Wash  .    I)     C »i;)8 

Sclentlllc    explanation    Is    nnl     iin  ciili.ui 1097 

Scohey,   F.   O.      Kiitler's   luniiula   ciicllh'leiits   •802 
Screen    cart    for    broken    slono,    BrluKs-Chl- 

I'ligo     •852 

Screen,   Home-made   portable  siind •32G 

Screen,    Relnsch-Wurl    sewage,    Long    Bench, 

Calif •83fi 

Screen,  Sand — (it.  Western  Co.'s  Combs  Gyra- 
tory Riddle (nj  *968 

Screen,     Self-cleaning     Hume.       Keith •SSS 

Screens,    Traveling    Intake,    Chain    Belt    Co.'s 

(n)    *920 
Sea-coast  erosion.     See  "Coast." 
Sea-wall.      See    also    "Klvers — Wall,"    "Coast 
erosion,"  "Levee,"  "Wharves  and  docks." 

Sen-wall  mortar  joints,   I'rotecting    (n)  1^0 

Sea-wall   repair,   Galveston   •393,   Brick   pave- 
ment stood (n)   '508 

Sealey,  D.  A.     Itapld-transit  work,  N.  Y.  Cv. 

•842,    (li)   912 
Seaman,   H.    B.     Spokane   bridge   failure   38, 

"Stress  or  strain"    284,    (n)   670 

Seaman.  .T.   W.     Long  Branch  groin •eSO 

Sears,    S.    P.      Locating   gate    boxes    by    com- 
pass      1237 

SEATTLE,    WASH.  f 

— Cedar  Lake  reservoir  leaks  (n)  678 

— City    engineer   on    planning 618 

— Eniiiiu'ci-    letiirns    524 

— Floor   tests,   Concrete-slab  992,    1002,    1197,  1244 
— Jlotor    iratllc    atTects    highway    designs    (n)   808 
— Watcrwoiks  troubles.     Fowler  *5S5,  Wood- 
stave   conduits.      Partridge 911,  907 

— Wood  water  pipe  fails;  planning  new  one; 
wood    vs.    steel,    etc.    140,    184,    233,    571, 

(Report)    Ober  •242,  Lamb 647,   (n)    197 

Sediment    for   filling    gullies   in   flood-scoured 

ground.   Mo.   and   N.   C *804 

Seitz,    E.    M.      Cast-iron    "special" 670 

Sellew,    F.    L.      Rock-flll    dams ;    Lower    Otay 

failure    462,    909,    473,717 

Semaphore.     See  also  "Signal." 

Semaphore,  Street  trafflc,  Mesker (n)   ^96 

Septic    Process    Protective    League 578 

Septic    tank.      See   also   "Sewers." 

Septic    tank    as    cure-all 132 

Septic-tank  patent  claims,  Cameron,  and  sew- 
age-disinfection   tanks.      Phelps    235,    Natl. 

Septic  Process  Protective  League 578 

Septic  tanks.  Dickie  vitrifled-tile   (n)   •824,  At 

Lewisville,   Ark *434 

Service.      See    also    "Rates,"    "Public." 
Service.     Montgomery,     W.      Va. — Must     give 

pure  water  before  earning  fair  return. ..  .1154 
Service  recorder.  Dredge  and  shovel. ...  (n)  ^95 
Service    rules — N.     Y.     heating    standard    for 

gas     (n)   889 

Service   rules,    Okla.    nat.    gas 149 

Service    rules.   Utility,    Calif 105 

Service  standards,  Oregon  water.     Moreland..   333 

SEWERS.    SEWAGE,    SEWERAGE 

— Abilene  underground  sewage-pumping  sta- 
tion and  traffic  signal  post   •565 

—Activated    sludge    patents,    Brit,    and    Am. 

Hatton     189 

• — Activated  sludge  status,  Brooklyn,  Balti- 
more, Milwaukee,  Chicago,  Cleveland. 
Hammond  *798,  Erratum  911,  Problems. 
Ed 809 

^Activated  sludge,   Chi.   stockvards.     Lederer 

932,    (n)    293 

—Activated-sludge     experiments,     Milwaukee. 

Hatton  262.  306,  Copeland's  definition   (n)  503 

— Activated-sludge      unit      trial,       Cleveland. 

Pratt    •671 

— Albany     sewage-works     grit     chamber     and 

pump   station.     Gregory •1164,    ^1224 

— Ann    Arbor    combined    sidewalk,    curb    and 

storm   sewer    (n)    •1144 

■ — Atlantic   Cy.    quick.sand   draining (n)    *1050 

— Austin,  Tex. — Steel  scarcity  results  in  plain 
concrete  *903,  Bedding  cement  pipe  sew- 
ers in  lean  concrete  996,  Curb  inlet  cast- 
ing     (n)    *759 

— Balto.    e.\periments,    grease   from   sewage. .  .1155 

— Cleveland — Steam   shovel  with   grab  bucket 

(n)    '1095 

— Balto.  sewerage  comm.  ended (n)   486 

— Boston   pumping-station   piling.      Dorr    127, 

429,  813 

— Boston  sewage.  Grease  and  fertilizer  base 
from ;  Dorr's  experiments  with  Miles 
treatment  process.     Weston  913,  Alien... 1005 

— Cairo,  HI.,  concrete  sewer  failure •SOS 

— Chicago,   Building   relief   and   outlet   sewers 

necessitated  by  Union   Station *212,  ^948 


SIOWEUS,   SKWAtiH,   SKWKRAGK     CoiilliiueU 
ChlcMgo   dralnaue  canal    sii|i|ily    lliiillatloii. .  1108 
Chicago    Mpcclllcatlons     leu-    iiandlliiu     (ilpcH 

and   conduits   In    tieiiililiiii 5«2 

— Cleaning    inaclilne,    Kiihlmaii    sewer,    Chain- 

plon    I'ot.ilo    .Machy.    Co.'s (ii|    •1112 

- -Concoidla,    Kan.      Roots    In    -ewer (n)    •424 

—Culvert    blocks,    Dickey    vltrllled    segmental 

(ii;    •392 
-    Dallas   sewage-worlcs    construction:    dlsimsal 
plant  '708,  Health  Dept.   work  •465,  .Mak- 
ing concrete   |il|pe    •.Ill:) 

— Detroit    sewer    wieikcd    by    gasoline    explo- 
sion  *.'i77.   Sewage  dlspo.tal   from    liilenia- 
tlonal     vIcHiKjInt-   Hubbeirs    report,     etc. 
V  !li,l.    (Ml    630 

— Ennls,    Tex.— Imhoir    lank    and    Duiihai-    III 

tei'.<     •867 

— -Galveston  cntchbasln-lnlct  prohvlnrs.  ,  (ii)   •1192 
— tJrease    extrin'tion    by    niter    rake    at    ItiacI 

ford,    Eng.,    as    w.ir    nieaKUie (n)     1120 

• — Houston     street-opening      legiilalhiiis      •.'i4',i, 

(n)    562 
— Imliofr    tank    design    and    operation.    Eight 
.vears  of.     Imhoir  •H,  36,  52,  8:!,  Lime  to 
correct  add  sludge.     Stevenson   4:10.   Ful- 
ler         .-,72 

— Iowa  Engineers  discuss  disposal 437 

— Lewisville,  Ark.,  single-house  disposal  iiiant 
•434,     Dickey     vitrlflcd-tile     septic     tanks 

(n)    ^824 
—Lexington,      Ky.— Federal      Public      Health 
Service  as  consulting  engineers  1052,  Pot- 
ter,   Hluo    1056 

— Long    Beach,    Calif.,    Relnsch-Wurl    screen; 

incinerator    for    screenings.      Rowe •836 

— Los  Angeles  County  disposal   (ns)   382,  437, 

486,   870,   City   bond-issue  defeat (n)    1158 

— -Madison,  Wis.,  improvements;  pumping  sys- 
tem ;    intercepting   sewer    •694 

— Manchester.    Mass..    Storing    and    pumping 

sewage;  tanks,  etc.     Sherman •1076 

— Milwaukee  activated-sludge  experiments. 
Hatton    262,    306,    (n)    503,    Patents    189, 

Hammond    '798,  911 

— Minneapolis,    new    construction (n)  630 

— Montdair   disposal   problem (n)   581 

— Mt.  Kiseo  sewage-effluent  purity 1151 

— Nashville    impvts.    proposed (n)   438 

—Now  Haven  disposal  study   (n)   917 

— N.  J.  Sewage-Wks.  Asso. — Discussion  on  ex- 
cluding   trash,     roots     and    grease     from 

sewers,    etc ....821,    (n)   823 

— New  Orleans — Centrifugal  sewer  pump  saves 
force  main.  Earl  39,  Screw  drainage 
pumps   tested.      Creighton    •70,   716,   Earl 

•74,    Ed.    84,    282,    Pierce 716 

— N.    \.    Cy. — Relnsch-Wurl   screens (n)   534 

— ^N.  Y.  rapid-transit  work.  Sewer  construc- 
tion    in     ^848 

— Okla.   Cy. — Crazy  planning   ^499 

— Pana.    111.,    treatment    plant 267 

^Pasadena   treatment   works (n)   725 

— Phila. — Lime   in   ImhofT   tanks 430,  572 

— Phila.   sewage-wks.   project.     Starting 1109 

— Phoenix,  Ariz.,  storm-water  drainage  sinks  •931 
— Pipe-joint  question,  Durham,  N.  C.     Kueff- 

ner     1148 

— Pipes  from  Hawaiian  molten  lava (nj   1031 

— Pittsburgh   curb-inlet   system    ^156 

— Pittsburgh    sewer.   Gasoline    floods (n)   581 

— Portchester,  N.   Y.,  tunnel  driving ^374 

— St.  Louis  tunnel.  Banquet  in (n)   438 

-^St.    Paul   construction   practice (n)     30 

— St.    Paul    winter   sewer    work    by    Thornton 

Bros.  Co.    Herrold  •lO&O 

— San  Antonio — Steel  aqueduct  for  sewer ; 
suspension   from  trusses   ^880,  Permanent 

clay-products  exhibit    (n)    •lOOO 

— Septic  tank  as  cure-all    132 

— Septic-tank    patent    claims,    Cameron,    and 
sewage-disinfection    tanks.       Phelps    235, 
Natl.    Septic   Process   Protective  League..   578 
— Septic  tanks,   Dickie   vitrifled-tile    (n)    •824, 

At  Lewisville,  Ark *434 

— Snow  disposal,  Sewers  for  525,  Davidson...   718 
— Springfleld.  Mo.,  Ham-Baker  traveling  sew- 
age-distributor changes ;  comparative  co.st 

of  cable-  and  motor-driven.     Potter ^1028 

— Submerged    sewer    laying    on    pile    trestle. 

Gow      279 

— Tex.  sewage-works  activity ;  drastic  sewage 

disposal  law   980,  1002 

— Topeka — Building  22  mi.  of  pipe  sewers 
under  one  contract — Laying  in  narrow 
alleys;     trenching-machine     work;     flush 

tanks  :    costs,   etc •592 

— Water-tight  construction   in   quicksand,   etc. 

Chase    (n)   999 

Shaft    accident,    South    Boston    bridge    tunnel 

(n)   1254 
Shaft,    Henry    St.,    Bklyn.    subway — O'Rourke 

trenching   systsm    •1086 

Shaft,    Sinking   Newport   Mining   Co.s'   Wood- 
bury,   ISO   ft.    per   month.     Broan ^278 

Shaft,  Steel-lined,  in  water-bearing  sand,  Chi- 
cago intake  tunnel   ^1237 

Shafting,  Roof  trusses  spaced  close  to  carry. 

Brett    (ri>   472 

Shafts.   Handling  spoil  from,  Holbrook,   Cabot 

&    Rollins    section    of   N.    Y.    Subway ^324 

Shale    foundation — Penistone    viaduct    failure 

(n)   1129 

Sharpies.  P.  P.     Tarred  concrete  pavements..   764 

Shear  steel  .spacing  in  concrete  beams.  Beard  ^996 

Shearer,  H.   H.     Cost  of  utilitv  changes  made 

to  avoid  interferences   541,   1054 


Shedd,    J.    H.,    Death    of Jij 

Kheepshead  Bay  .Motor  Speedway  work...'.(n)    ^82 
Sheet    piles.      See    "Piles." 

Sheetlng-braco    footing    blocks     (ii)855 

Hheetlng,  Subway     Earth  presHures    •lUH 

Sheeting   system,    O'Roiirku's    trench •108U 

Sheiiehon,   F.   C.     Engineering  success 020 

Sherman,  C.  W.  Water  ec|uall/.atloii  between 
distant  standplpes  •1030,  Storing  and  pump- 
ing sewage  •1076,  Water-wks.   census 1183 

Sherman,    E.    C.      (iunrdlng    steel    lock    gates 

from   galvanic   action    '>210 

Sherman,    L.    K.      111.    River   Hood '.*5:,{) 

ShiMghs,     Colored     Hreproof,     JohnH-ManvlUe 

"translte"    asbestos     (n)   824 

Shingles,    Fire    retardation    for (n)   152 

Ship.     See  also   "Boat,"   "Steamboat,"   "Sub- 
marine," "War." 
Ship    cnrgo    weighed    graphically    (ns)     1050,   1240 

Ship     Keel  block    compression    test (n)   931 

Ship  siiliMge    coiniianles.    Now (n)   870 

Shlpl.Mlliliiig    a<-tlvlly    ',n)   869 

Shipijiiig,   Ocean,   Changes  In;   wooden   ve.sscl8  858 

Shipping   statistics.    V.    S (ns)    169,171 

Ship's    cables.    Rat    guards    on (n)     'gsz 

Ships,    Recovering    stranded,    after    (ialveston 

storm.     Thompson    'Tlo 

Shop  boats,  Tenn.  Rlv.  plant  repair.  Bur- 
gess      *n3 

Shop,  Central  repair,  for  N.   V.  Cy...722,   (n)   965 
Shop.     Machine,    Los    Angeles     water-works. 

Heinly    •853 

Shop.s,    Altoona,    P.    H.    R jn)  149 

Shops,    Centralized   municipal    1053 

Shops,  Chi.  municipal.     Saner  •lOU 

Shore.      See    "Coast,"    etc. 

Shore,    Roos'    adjustable    building ^78 

Shovel.      See    also   "Earthwork." 
Shovel,  Air-operated,   in  .Magnolia  cutoff  tun- 
nel heading    •1218 

Shovel,  Elec,  with  hydraulic  transmission 
gear,  Armstrong's,  of  Penn.  Iron  Mg.  Co. ..•eiO 

Shovel    service    recorder    (n)   *9^ 

Shovel,    Steam,    with   grab    bucket,    Cleveland 

sewer  trenching   (n)    ^1095 

Shovel,    Steam,    work    in    rock,    Rogers    Pass 

tunnel    382 

Shovel    with     scraper    action.    Light    steam. 

Keystone     'SOS 

Shovels,  Osgood  power,  for  trenching ^995 

Sibley    bridge.    Work    near    •638,    665    (n)     •lOOO 
Sidewalk,    curb    and    storm    sewer    combined, 

Ann    Arbor     (n)     ^1144 

Sidewalk  gratings,  N.  Y.  subway  ventila- 
tion through   531,   (n)   1110 

Sidewalk,  Lowering  concrete,  Dyersburg,  Tenn, 

•1191 

Sidewalks  in  steep  streets.     Chamberlain 413 

Sierra    &    S.    F.    dam.      Hows(m ^604 

Sign  designs  wanted.  111.  roads (n)   868 

Signal  conduits,  Hoi.sting,  111 (n)   759 

Signal — Hartzell    switch   light (n)    ^344 

Signal    lamp,    Triangulation,    Fischer's. ...  (n)   712 

Signal — Mesker  street  semaphore (n)   •Oe 

Signal.  Nokolyd  auto,  rear (n)   200 

Signal  post,  TrafBc  and  sewage-pumping  sta- 
tion,   Abilene    'Ses 

Signal    relay,    Stray    current    worked,    Nash., 

Chat.   &   St.   L (ns)    45,  341 

Signals — Do  elevated  railways  need  block  sys- 
tem?      1194 

Signals.  Semaphore,  not  to  be  used  for  Bos- 
ton traffic    (n)    1157 

Signs,  Crossing — A.   R.   A.   report 1061 

Signs,  Street,  always  visible.  Muscatine. .  (n)   •ITe 
Silent,  R.   A.     Lower   Otay  dam   failure   ^334, 

473,   717,  Rainfall  near  Los  Angeles 461 

Silicon  steel  for  bridges 1105.  1145 

Silo     hoist,     Chain     Belt     Co.'s     mixer     with 

(n)  920 
Sinking-fund  delusions.     Humphreys  187,  431, 

716,   Klotz    23 

Sinks,   Storm-water  drainage.  Phoenix.  Ariz,  .^931 
Sioux    Falls,     S.     D. — Flood     diversion     ditch 

washout     (n)     965.    Yappen     •1102 

Siphon  to   flood   coffer-dam,    Ohio   Riv. ..(n)    *856 

Skelly,  .T.   W.     Miss.   River  stages 'SSO 

Slab.   Flat,   concrete-floor  systems,   Pittsburgh 
ruling  on ;  stress  comparisons  with  Chicago 
method.      Ferguson    910,    1244.    Godfrey. .  .1244 
Slab,  Flat,  highway  bridges — Ohio  standards  ^947 
Slab    floors.    Flat,     What    load    to     spandrel 

beams    in.      Lord    1245 

Slab,    Roof,    failure.    Memphis 579 

Slabs,     Concrete,     111.     Cent,     bridges •eoi 

Slabs,    Concrete,    Papers    on 387 

Slabs,  Concrete,  Yolo  Bypass  viaduct.  .^358,   ^825 
Slabs,    Concrete — Seattle    floor    tests — Turner 
"Mushroom,"    Condron    "Akme"    and    ordi- 
nary girder,  beam  and  slab.     Fuller,  Moore, 
Hooker    992.    1002,    Powell    1197,    Godfrey, 

Ferguson     1244 

Slabs,   Flat,    used    at   D.,    L.    &    W.    crossing. 

South     Orange     521,  *526 

Slabs,   Setting  trestle   floor •aOl 

Slag  base  for  brick  roads,  Penn •1049 

Slag    vs.    trap    for    aggregate 276 

Slattery,     J.     R.       Levee-buiidicg     machines 

*986,  1004 
Slide.      See    "Earthslides." 
Slide    rule    replaced    by    new    computer.      Yu 

Wang     •1120 

Slide  rule,  Ross  circular (n)    •lOlB 

Slinging  100-ft.  concrete  pile ^1177 

Sluice  gate,  "Double-hung,"  Southboro,  Mass.  •517 

Smith,  A.     Rivet  stress 479 

Smith,   F.    A.      Plugging    water   tunnels ^706 
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Page 
Smith,  (;.  0.     Public  concern  In  water  power    40 
Smith,   K.     Tiemle  plant  for  concreting   sub- 
aqueous pedestals  •1186 

Smith,    L.    F.      Concrete    beams    used    In    re- 

buildiiiK    tlieater,    Wilmington ♦834,857 

Smitli,  W.  i".     Kensico  dam  contractor's  plant 

•326,     (nj      •82 

Smith,   Gen.    W.   S.,   Death   of 606 

Smol<e-nulsance  fighting,  Minneapolis. ...  (n)    12(10 

Smoke  ordinance,  U.   S.  Sup.   Ct.  upholds 194 

Smoke,   Pittsburgh   75   p.c.   cured •640 

Smoke-prevention     education     for     steamboat 

owners,  N.    Y.   Healtli  Ucpt (n)   390 

"Snout,"     River-diversion,     Brazil •925 

Snow,  Howe  trusses  fail  under •1184 

Snow,  Protecting  bridge   flooring  b.v (n)   176 

Snow-removal  conference,  N.   Y.   Cy.  525,  Use 

of  sewers.     Davidson    718 

Snowshcds    and    tunnels.    Gt.    Kor.    Ry •1168 

Snowstorm,    North    Pacific (n)   293 

Snowstorms,   Cleaning   up   after,   Phlla.     Con- 

nell     ^221 

Society  for  Promotion  of  Engineering  Educa- 

■    tion    meeting    1246,  1253 

Society  of  Auto.  Engineers 363 

Sods,  Arch  centers  lagged   with.     Howe ^432 

Soil— Chimney     foundation     test,     Pittsburgh 

pumping  station   ^1138 

Soil — Horizontal    resistance    of    piles 524 

Soil-load   test,    Bost.    pumping  station.      Dorr 

127,  Thompson  429,  Howell 813 

Soil -load   tests,   Brooklyn   Edison ^397 

Soil-load    tests,    Philippines 232 

Soil-pressure  tests  planned,  Bureau  of  Agri- 
culture     (n)   438 

Soil  properties  and  foundation  practice — Cum- 

mlngs'  views   131 

Soil — Test  comparing  steam  and  drop-hammer 
formulas,      Pearl      Hadmr.        Gayler      *TS, 

Knowles  372,  Kohde    476 

Soil     tests,     Mass.     Tech.     buildings — Spruce 

piles    cannot    stand    compacted    gravel ^788 

Solomon,  G.  R.     Student  engineers  offered  to 

Ky.   cities    1056,   1052 

Sooysmith,  Chas.,  Death  of (n)    •1111 

Sound-absorbing    substance,    "Aniremoc"    (n)   824 

Sound    in    auditoriums.      elevens 817 

Sourwine,   J.    A.      Old   Trails   bridge •1040 

South    Dakota    drainage    projects 652 

South    Orange,    N.    J. — Grade    elevation    521,    •526 
Southern  Alberta   irrigation   headworks   repair 

and  dam  failure.    Bligli ^1070 

Spandrel  beams  in  flat-slab  floors.  What  load 

to.     Lord    1245 

Specifications.  See  "Contracts"  and  special 
topics. 

Spoers,   C.   R.     Patent  laws 478 

Speller's    pipe-corrosion    studies 618 

Sphere  cut  by  two  planes — Volume  of  slice 
— Problem.  Gwinner  (n>  ^176,  Solution 
•518,   More   general   problem.      Boyd   *1228, 

Part-segment  formula.     Schmltt   (n)    1240 

Spillway   discharge,    Panama    ^783 

Spillway  culverts,  Chi.   &  E.  I.   R.  R •755 

Spokane.  Wash. — Bridge  failure  135,  ^92,  (ns) 
197,  534,  630,  Seaman  38,  Miller  87,  Cun- 
ningham 133,  Norton  333,  Yates 431 

"Spouting"  or  "chuting"?     Spouter 1100 

Spouting  plant.   Concrete,  Field  Museum •SI 

Spring  water  for  Ft.   Huachuca.     Hardman   ^1032 

Spring   water-supply,    Herington,    Kan •SSI 

Springfield,  Mo. — Traveling  sewage-distributor 

changes   ^1028 

Sprinkling,  Municipal  street,  Rochester,  Minn. 

Utton     407 

Spur  track.   Costs  to  build (n)    1192 

Square    ft.    to    decimals    of    acre.    Table    for 

converting.     Gerber  (n)  232 

Stack.     See   "Chimney." 

Stadium,  Concrete,  part  of  Wash.,  D.  C.  high 

school    •ISg 

Stained  wood.  Bridgeport  "Wonder  Lac"  lus- 

terless  fini.sh  for (n)   1016 

Stair    form,    Park    adjustable (n)   ^248 

Stair   tower   for   bluff,    St.    Paul •502 

Stair   tread.   American   Mason    Safety (n)     48 

Stairway.  Concrete,  for  hillside  footway,  Pas- 
saic,  N.   J.     Odell    ^1128 

Stairway    specifications.    Safe.      Mowery ;    P. 

R.   R.    report    ! 434 

Standing-wave  expt.     Horton   - ^658 

Standpipc.     See  "Tanks." 

Starrett,  W.   A.     Engineering  success 909 

Starter,  Gasoline-engine (n)   872 

Station.     See  "Railways."  names  of  cities,  etc. 

Statue   of   Liberty,   To    light (n)    1109 

Statues.   Bridge — Bronze   buffaloes *3,   36,285 

Steam.  See  also  "Boiler,"  "Engines,"  "Tur- 
bines."  "Pumps."  "Sliovel."  etc. 

Steam    plant,    Buffalo    G.    E (n)   534 

Steamboat  inspectors.  Why  not  8-hr.  law  for?     85 

Steamboat   lines,   Railway    35 

Steel.     See  "Iron  and  steel"  and  cross-refer- 
ences. 
Steere.    A.    E.      Rescuing   frozen    dredge    174, 

Military    fitness    478 

Steinman.     D.     B.       Wieel-load     and    Impact 

charts  for  railway  bridges   'll'S 

Step  form.   Park  adjustable (n)    *248 

Sterling,  E.   A.     Creosoting  wood  blocks •454 

Sterling,     G.       Hatchtown     dam    failure     •E6. 

Errata     (n)    285 

Stevenson,  W.  L.     Correcting  acid  sludge.. 430,  572 
Stewart.     .T.     T.      Drainage    engineering    504, 

Ditch    outlet    •SSI 

Stewart,    R.    W.      Overdriven    piles    and    poor 

subaqueous  concrete  •SO,  Lowering  tunnel.. ^414 
Stillwell,    L.    B.      Govt,    power    plant 070 


Stirrup,   Ruptured,   drops   bridge  floor 1(191 

Stocker  portable  washer   "818 

Stokers,  Mechanical   locomotive — Report! !!!!  !l248 

Stone-block   measurement   by   weight 1094 

Store-friction   tests.      Shif rln '.     gi 

Stone   twin   weight   and   volume   tables.      Cor- 

bett    (n)     34 

Stops,  Reducing  time  for  street-car.  In  cities  475 
Storage  batteries  menace.  When ;  explosion  on 

submarine     igs 

Storage  yard.  A.,  T.  &  S.  F .'.'.'.'.  (I'l)  '*g56 

Storm,      See      also      "Rainfall,"      "Flood," 

"Sewers,"    "Drainage." 
Storm,    Galveston,    repairs.      Blackburn    •393, 

(n)      •568,      Recovering      stranded      ships. 

Thompson     »7io 

Storm,   San   Jos6,   destroys   tower .!.^279 

Storm,    Snow,    North    Paciflc (n)   293 

"Strain  or  stress."     Seaman   284,  Frankland 

(n)   670 
Stream   gaging.      See    "Water   measurement," 

"Rivers." 
Street     railway.       See     "Electric     railways," 

"Horse,"    etc. 

STREETS 

See  also  "Pavements,"  "Roads,"  "Garbage," 
"Lamps,"   "City   planning." 
— Abilene,   Kan.,   trafflc-slgnal   post   and   sew- 
age-pumping station    ^565 

—Assessments,  Special— U.  S.  Sup.  Court  de- 
cision in  St.  Louis  case 287 

—Astoria,   Ore.— Concrete   viaduct   vs.   fill  for 

street   elevation    •ine 

— Austin,   Tex.,   curb   inlets (n)    ^759 

— Boston,   No  semaphores  for (n)    1157 

• — Buffalo   survey    methods    ^466 

^Com.  Soc.  Civil  Engineers — Pavement  and 
traffic  report  forms  458,  Traffic-gradua- 
tion   scheme    733 

— Chicago — Paving  narrow  bu.sy  Van  Bureii 
St.  172,  Mich.  Ave.  and  12th  St.  widen- 
ing 561,  Handling  pipes  and  conduits  in 
sewer  trenching  562.  Sewer  and  street 
work    for    new    Union    Station ;    raising 

Canal   St.   grade   •948 

• — Denver    concrete    street    viaduct •166 

— Duluth — Layout    of     intersections     on     step 

grades     •sgi 

— Flusher,  Uniform-pressure,  Studebaker. .  (n)     48 

— Ford,   Paved,   San  Antonio (n)    •711 

—Ft.    Worth — Culvert   under   street   with    car 

tracks    (n)    ^472 

— ^Grades,    Establishing.      Knight (n)   278 

— Houston,  Tex. — Regulation  of  street  exca- 
vations ;  slabs  over  backfilled  trenches 
•549,  Cutting  through  house  services   (n) 

562,   Pavement   headers (n)    •664 

— Kansas    small-city    pavings    *542 

— Los  Angeles  rates  for  repavlng  over  pub- 
lic-utility excavations (n)   616 

— Names  always  visible,  Muscatine (n)    •176 

— N.  \.  Cy. — Concrete  permitted  1205,  Traf- 
fic congestion  relief.  Daino  (n)  280,  Ve- 
hicles   passing    5th    Ave.    and    42nd    St. 

(n)   497 

— Phlla.  snow  removal.     Connell '221 

— Phoenix,    Protecting   monuments    in 'SSS 

— Pittsburgh  riverfront  street  elevation — Map  ; 

costs;   drainage;   storm   inlets.     Reppert   •I 54 

— Pueblo  -survey  monuments    (n)    •lOOO 

— St.   Louis  street-impvt.   notices (n)    •SSS 

— San  Antonio — Reinforcing  paving  base  •OeS, 
Wood-block  pavement  improved  by  traf- 
fic 'OOe,  Paved  ford  (n)  ^711,  Pavement 
omissions    for    unpaid    assessments     (ns) 

•808.   1021 
^San   Francisco   hillside   street   grade   reduc- 
tion  ^12,   Street-railway  grade  overcome   ^641 
— Seattle  arterial-highway  designs  affected  by 

motor  traffic.     Dimock    (n)   808 

— Semaphore,  Mesker  traffic   (n)   *9S 

— Sidewalk,   curb   and  .storm   sewer  combined. 

Ann  Arbor  (n)   ^1144 

—Sidewalk,     Lowering    concrete,     Dversburg, 

Tenn 'HOI 

— Sidewalks  in   steep   streets.      Chamberlain..   413 

• — Snow-removal   conference,   N.   Y 525,  718 

— Sprinkling,     Municipal,     Rochester,     Minn. 

Utton     407 

— Topeka  paving  records  ^468,  Unpaved  street 

•542,  Curb  and  gutter   (n)    ^328 

— Utica,   N.   Y..   block  street  numbering   •563, 

Cleaning   system,   etc (ns)    376,  390 

Strehan.  G.  E.     Is  part  stronger  than  whole? 

•284,    ^380 

STRESSES 

See  also  "Test"  and  cross   references. 

— Beams    without    lateral    support.      Fleming 

648.    Kercher     860 

— Bridge  failure.  Spokane ;  steel  discussed, 
etc.   38,  87.   •92,   1.33,  135,  333,  431,    (ns) 

197,   .534,   630 

— Bridge,   Steel,   impact  formula,  A.   R.   E.   A. 

Turneaure   625,   Brady    1056 

— Bridges,    Railway.    Wheel-load    and    impact 

charts  for.     Steijini.in    •1173 

— Car-truck  fr.imes.  Unit  stresses  In  design  of, 

Pressed    Steel    C.ir    Co.'s 1185 

— Concrete  beams.  Bending  moment  In  con- 
tinuous reinforced ;  economy  of  continu- 
ity.    Roark   •354,  •790 

— Crowds,  Loads  from  moving.     Hunscheldt. .   756 

— Lintel  beams,  Load  from  walls  on.  Per- 
kins     (n)   759 


STRESSES— Continued  *"*" 
—Part  stronger  than  wliole?— Eccentric  de- 
tails weak?  Godfrev  1X6,  Cutllrig  pier  in 
two.  Strehan  ^284.  Holtzman  •380,  Wil- 
liams 381,  When  assumptions  go  wrung  380 
-Plate-girder  stresses.  High,  Worcester  via- 
duct  1147,    Freeman    'lOOS 

— Rctaining-walls,   Cantilever.      Fl.sh    ...'.""   •■'08 
—Rivets   In   tension.      Frledland   •SOS,   Smith, 

479,   Godfrey    •gjg 

— "Stress    or    strain."    Seaman    284,    Frank- 
land     (n)   070 

— Wind-pressure   table  and   chart.     Wrlgley . .  •327 
Strlngfellow,    H.    A.     Cooperative    courses   03, 

284,  332 
STRUCTURAL    WORK 

Sec  also  "Buildings,"  "Bridges."  "Stresses," 
"Concrete,"  "Iron  and  steel,"  "Plate  gir- 
der,"   "Arch,"   "Truss,"   "Tower,"    "Col- 
umns," "Test,"  etc. 
— Chi.   municipal  pier — Erecting  arch  trusses 

•999,  Safety  netting  (n)    •424 

—Drills,  Hand.     Phelps   ....'780 

— Plate-girder   erection.   Nickel   Plate ^370 

—Towers,    Darlen   radio.      Carlson •546 

— Weight  formulas,   Girder  and   truss.     Hay- 
den     422 

Stuart,  F.  L.     Magnolia  cutoff •1218 

Students.    See  "Engineering  schools,"  '■Educa- 
tion," "Comi)etitlon." 

Stump  pulling   (ns)    989,  999 

Submarine,  Explosion  on igj 

SUBWAYS 

Sec    also    "Tunnels." 
— Boston — Lining    shield-driven    tunnel     with 

wood   and    concrete    'ISO.    Tunnel    record 

1046,    Hud.son    &    Man.    record    compared 

1198,   Escalator  tests    (n)   591 

— Ft,    Wayne    station    subwas's ^494 

— N.  Y.  C: .  : 

Battcry-.Ioralemon     St.     tunnels     show     no 

movement   (n)  817 

Concrete    mixing    and    placing.    Pneumatic. 

Comstock    •496,    Central    mixing    plants. 

Ridgway    (n)   807 

Concrete.  Old.  found  good.     Ridgway. ..  (n)  568 

Contracts  to  be  submitted (n)   869 

Dump  buckets  with  wheels (n)   392 

Freight   subway    proposed 140 

Earth   pressures   half  hydrostatic— Cranford 

Co.'s  tests,  Bklyn.     Miller   •1138 

East  Riv.  tunnel,  Old  Slip,  through (n)   293 

East    RIv.     tunnel,     South     Ferry-.Montague 

St.,     blowout     (n)   390 

East  Riv.   tunnel,   14th  St (n)   140 

Legislative  investigation  of  construction 954 

Noise  investigation    (n)    1109 

Rapid-transit    work    in     1915 ;    maps,    etc. 

Sealey    ^842,    (n)  912 

Shafts,      Handling     spoil      from— Holbrook. 

Cabot  &  Rollins'  mntor  trucking  of  skips  ^324 

Stops  Reducing  time  for   475 

Timbering,   Who   should   design   temporary? 

— Lueder    and    Wilson's    views 425 

Trench-excavation  system,   O'Rourke's,  used 

In    Bklyn •lOSO 

I.'nderpinning,    Difficult,    along    William    St. 

Prentis    •esi 

Ventilation     plans     investigated ;     sidewalk 

gratings   531,   (n)   1110 

$28,onO,nnO   for   one   contractor 1053 

— Phila.  rapid-transit  plans 720,   (ns)   581,  678 

— Pittsburgh   rapid-transit  schemes   (ns)   678,  1156 

Sudbury   dam   power   *5n,   •544 

Sullivan,    J.    G.      Rogers    Pass    tunnel    work 

382.   ^1034 
Sulphur,  High,   In  openhearth   steel.     Unger. .  363 

Sumatran  bridge  piers.     Swaren •1191 

Sun's  atmosphere.  Rifts  In (n)   766 

Superheaters,   Locomotive.   Report   on 1248 

Surge   tank   patents   Infringed (n)   134 

SURVEYS    AND    ST'RVEYING 

— Acres,  Area  in — Rule.     Gibson (n)     34 

— Bridge    survey,   Triangtilation    details    for — 

Observing  shelter  ;   tripod   target •327 

■ — Buffalo   survey   methods,   monuments,   maps, 

etc ^466 

— Conversion  table.   Acre-sq.   ft (n)   232 

— Cross-sectioner.  Airey-Kecler   •1092 

— Cross-sectioning    device.    Loch    Raven    dam 

excavation.      Coulllng     •422 

— Drainage    dist..    Cache.    Ark.,    survey    fees 

noncollectlble    (n)   551 

— Drainage   project.   Nor.   Minn •866 

— Drainage   survey,   Georgia (n)   678 

— Gate  boxes.  Locating,  by  compass.  Hartford 

water-nks.     .'^ears   1237 

— Irrigation    canals.   Location   survcv   methods 

for.  Grand  Val.  Project  997.  Used  before. 

Low     1199 

— Level    and   transit.   White   convertible ^495 

• — Leveling  rod,  Post  Co.'s (n)  •SO? 

— Monuments,  Pueblo  city  survey (n)   •IflflO 

—Monuments,  Protecting.  Phoenix.  Ariz 'SSS 

— Okla.    blghwav    survey    cost (n  )443 

— Plane-table,    Parallel-ruler   alidade    for,    on 

Alaska    survey.      Bussell    •I 75 

— Plummet  adjuster,  Autoset (n)    ^296 

— Poet,  Early  survevor,  .Tas.  Blake.  Bee.. 1130 
— Railway    curves.    Measuring,    on    the    arc. 

PMlnier    (n)    1240 


ENGINEEHINC;    NKWS      INDKX 


V%)liiiiu-    75 


Vngv 
milVKYS    AMI    SIIIVKVINCS     ('onllimol 
~  Ut'tiiliiliii;    »nlU.    SliikliiK    mil.    on    luivoil 
Hllenniciil,    N.    Y.    Si.    Iil|:liuii\.    Ilmlsnii 
IIIkIiIhiuIh:     lal>U<     nf    utTM'Di     fur     hIiiiiI' 
riidliiii  ciirvcH.     l^-eds   'KHii 

-  -Tiiiip-mii;    (lliiiirninH.       Kii.vncr    *0H,    llapUl 

tiiiilni:  I"  Mont.  iiiouMtnln  work.     Tliuin..   N(I4 
•    TllIMT  rMi\r    sv!*lilii,    So.     I'lic.       Hood TiO;) 

-  ThriT  pi.lii;   pi.. Mini  Molullon   (ii)   •«:>« 

TopoKiMi.lil.-  sm\<\    iiiclliods  for  rapid  work. 

Ni'«     TliiilnrlaiKl     «ork ;     .spfclal     Almc.v 
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-  Transit    dainnct'    responsibility     (lnq.)..(n)   47'.i 
- -Trlnni;uliitloii    slunal    lamp.    Fischer's. ..  (ii)  711! 

-Tunnel  surve.v.s.  Milwaukee  water  Intake, 
Uovleos  for — lustruineiit  table;  roof- 
marks:    (irade-sliililhn;    fork,    etc 'IHI 

— r.  S.  ("oast  &  Ceod.  Surv.  centennial  7H, 
722,  I'omplete  the  geodetic  survey  85. 
Wire  drai;  In  coast  survey  (n)  328,  Wire- 
drag  surveys  and  recent  East  River,  N. 
Y..  results.  Heck,  Hawiey  •900,  Wlre- 
drau  re.survey,  Mass.  Coast  (n)  918,  An- 
niversary (nl  581.  .\ddlnK  machines  for 
Icvellnc  parties  (n)  904.  Geodetic  con- 
nection  with    .Mex.    (n)    BOti.   To    compare 

levels  of  liulf  and  Ocean  (n)   1119 

Suspender   rods.   Sharp  thread   caused   failure 

of.      Seanuin    38 

Susquehanna   concrete  viaduct  built   In  halves 

♦537,    (n)   070 
Swamps.   Muskee,   Building   Duluth,   Winnipeg 

Pac.   Ry.   across.     Pickles •516 

Swaren,    .1.    W.      Impulse    wheels    •740.    762, 
1199.     Pipe     test     •1094.     Suniatran     bridge 

piers     •ligi 

S\\c<lisli-I)anl.sli  power  cable    (n)   645 

Swcel.     .1.     E..     Death     of     904 

Swiss     campetitve-design     obligation     decision 

(n)    1227 
Switch    light.    Disappearing.    Hartzell. . .  (n)     •344 

Symons,   S.    W.     Driving   tunnel ^374 

Syracuse,    N.    Y'. — (irade-crossing    elimination 
plans    773 

T 

Table.  Acre  conversion   (n)   232 

Table,  Tunnel-survey  Instrument   •IHl 

Tacoma,  Wash. — Water  consumption — Erratum 

(n)     134,    Bitulithic    paving ^976 

Talntor  gates.  Large,  Wis.   Riv.   dam •1211 

Tallulah    Falls    turbine    tests.      Lauchli ^356 

Tamper,  Elec.  track,  Germany   •SIS 

Tamper,    Status    of    air    tile;    Ingersoll-Rand 

"Imperial"  on  P.  R.  R 611 

Tamping     ballast.     Electric,     pneumatic     and 

hand:   Electro-Mag.   Tool   Co.'s  tamper   515, 

521,    (correction)    664 

TANKS  AND   STANDPIPES 

See     also     "Imhoff,"     "Septic,"     "Sewers," 
"Surge." 
— Boston,   2,500,000-gaI.  steel  tank  with   ma- 
sonry    •log 

— Concrete    tank    water-tight.    Integral    steel 

plate  to  make.     Ambursen *1103 

— Concrete    tank    waterprooflng    with    cement 

gun.     Ambursen   ^1044 

— Concrete  tanks   11   years  old,   on  Southern 

railways      ^1027 

— Concussion  of  guns  collapsed  gasoline  tank, 

Bartlett   &   Snow  Co.'s    (n)    '232 

— Creosoting  tanks.  Vertical.     Sterling •454 

— Fire  protection — N.  F.  P.  A.  report (n)   1062 

— Gasoline-tank   explosion.   Panama (n)    1254 

— Hibbing.  Minn.,  steel  tank *6S9 

— Hoops.  Half-round  tank.  U.  S.  Wind  En- 
gine  &  Tank  Co.'s    ...? (n)    •1064 

— Oil-storage  tanks.  Underground,  with  flame- 
proof vent,  Bowies',  of  Independent  Crude 

Oil  Storage  Co.,  Okla 'eas 

— Princeton,    N.    .!..    old    and   new   tanks    and 

trestles.     Becker *150 

— Standpipe,    Composite,    Penn.    Steel    plant — 

Steel    anchored   to   concrete   base ^270 

• — Surge-tank    patents    infringed (n)   134 

— Water  eaualization  between  distant  stand- 
pipes,    Needham,    Mass.      Sherman •lOSO 

— Water   tower.   Wrecking,   Dodgeville *806 

Tape-sag  diagrams.     Rayner  *614,  Rapid  tap- 
ing   In    Mont,    mountain   work,      Thum 804 

Tape,   Special  slope.     Bonner •25,     37 

Taper-curve  system  origin.  So.  Pac.     Hood...   503 

Tar   coating   concrete   pipe.      Paul 62 

Tar,  Water-gas,  etc.,  for  treating  wood-paving 
blocks.      Von    Schrenk   *2fl4,   669,   Mailer...  433 

Target.    Tripod    *328 

Tarred-concrete    pavement.    Ann    Arbor.      Os- 
good   352,    377,    Reasons    why    tar    carpets 

have    peeled.      O.    H.    E.,    Sharpies.. 764 

Tax — Special-assessment    case    287 

Taylor   Society    (n)    823 

Taylor  system  on  B.   &  0 626 

Technical       education.         See       "Engineering 
.schools."    "Education." 

Telegraphs   on  post   roads 454 

Telegraphy,  Wireless.     See  "Wireless." 
Telephone    conduits.    Designers    must    provide 

for.     Graham  332 

Telephone    service    rules.    Calif 105 

Telephone  trouble.  Cutting  ground  wire  stops 
—Bangor    Tel.    Co.    vs.    Chi.,   M.    &    St.    P. 

Ry 1188 

Telephones,    Vestibule,"    Conn.    T.    &    E.    Co.'s 

(n)   680 


r.ii--.' 

Telephonic   session.   A.    I.    K.    K.    holds   nation 

wide      Hill 

Teleiihony    at    Mass.    Tech.    Imii(|uet •12ii:! 

TelcHcope,  72ln.   reflecting   (ii)    lllo 

TenneHNce-  Contract  for  asiihaltlc  road  oil; 
repairing   water-bound   rondH...(nH)    1158,    1211 

Teredo   destroyer.    Common    Sense (n)    •1208 

Terra    colla.    Federal    Kfiinlte-llnlxli (n)    lull) 

Terre   Ilaule,   Ind.^ — Advertising  metered  water 

service    (n)    •604 

Test.      .See   also   "Stresses."   "Concrete,"   "Ce- 
ment."   "Soil,"    "Piles."    "Water    measure- 
ment. "   "Turbines."   "Pumps,"  etc. 
Test.   Foundation  load.   Brilliant  pumping  sta- 
tion    clilmney,     Pittsburgh •1138 

Test  grips.  Tension,  P.  R.  R.  and  Union  .Steel 

Casting    Co •277 

Test,  High-pressure,  of  oil  pipe  with  un- 
boiled  llangcs.      Swaren    •1094 

Test,   Keel  lil.Hk  {(impression    (n)    931 

Test.  .Mck-aiul  break,  for  rails;  A.  R.  E.  A. 
report  by   Hunt,  Gennet;  testing  every  Ingot 

by    fracture    625,    •701 

Test    of    adhesion    of    face    tile    to    concrete 

backing.   Worcester    •IIOI 

Test   outfit.    I!ol7.-Brlnnell   hardness (n)    •920 

Testing  asphalts,  etc..  Howard  &  Morse  auto- 
matic   penetromettr   for    (n)    920 

Testing  drill  holes  for  water  tightness,  Hart- 
ford   instrument    for.      SaviUe •1231 

Testing  floor  slabs,  using  spring  scale  to 
magnify     deHectlons,     Internatl.     Harvester 

Bldg •126 

Testing  Materials,  Am.  Soc.  for — Grading  yel- 
low pine  368,  •765,  Flre-realstlve  construc- 
tion       816 

Testing   tunnel.    Naval    aero ^697 

Testing  water  mains,   Hartford.      Savllle SO 

Testing    water    meters,     I'liila ^230 

Tests,    at    Panama-Pac.     Expo.,    on    built-up 

timber  columns.     Dewell •324 

Tests,     Brinell     compression     hardness,     for 

bronze,  N.   Y.   Cent 501,  521 

Tests,    Carnegie    high-sulphur    steel 363 

Tests,    Column,    A.    S.    C.    E 183,    •lOO 

Tests.    Compression,   of   steel    for   compression 

service     281 

Tests.     Concrete,     at     Sheffield     Scl.     School. 

Hendrick     •444 

Tests,  Exten.someter,  on  concrete  floors.  Seat- 
tle— Turner  "JIushroom,"  Condron  "Akme" 
and  ordinary  girder,  beam  and  slab.  Fuller, 
Moore   and    Hooker   992,    1002,    Powell    1197, 

Godfrey,   Ferguson    1244 

Tests,    New    Orleans   drainage   pump    ^70,    84, 

282.  716 
Tests   of  corrugated  culverts,  hydrostatic  and 
sand-bed.    by    Fowler,    for    Armco    Culvert 

Mfrs.'    Asso 958 

Tests  of  pressure  of  wet  concrete  on  sides 
of  column   forms,   Univ.    of   111.      McDaniel. 

Garver     ^933 

Tests — Oil     quenching     improves     nickel-steel 

forglngs    for    Quebec    bridge.      Yamall ^896 

Tests   show   earth    pressures   half   hydrostatic. 

Bklyn.   subwav  work.      Jliller •IIHS 

Tests.  Sloiie-friction.      .Shifrin    (n)      81 

Texas — Soil  reciuires  paving  base  to  be  rein- 
forced •6(i3,  Sewage-works  activity;  water- 
pollution  law  980,  1002,  City  paving  prob- 
lems. Chartrand  1102,  Homestead  law  pro- 
hibits paving  liens (ns)    ^808.  1021 

Thacher    bridge    patent    upheld 290,    580,    1157 

Thawing  ground — Sewer  work   •lOOO 

Theater.    Rebuilding.    Wilmington ^834,  857 

Thermometer,   Abolish    Fahrenheit  7 283 

Thomas,    D.    A.      Concrete    tests 695 

Thompson,    C.    A.      Pile    formula 429,813 

Thompson,   E.   D.     Recovering  stranded  ships, 

Galveston    ^710 

Thompson,   S.   A.     Canal  tunnel,   Marseilles..   134 

Thomson,    R.    H..   Return   of 524 

Thornton  Bros.  Co.'s  excavator ^1178 

Three-point  problem  solution.    Averill. . . .  (n)  *856 

Thum.    E.    E.      Rapid    taping 804 

Tidal  power.   Bay   of  Fundy    (n)   875 

Tidd,  A.  W.     Lining  Hill  View  reservoir  with 

concrete   and   riprap    ^1022 

Tie   brands,   B.    &   0.    R.    R (n)    •328 

Tie.    Cast-steel,    using    dog    spikes,    Maryland 

Cros.stie  .Co.'s    (n)    *1160 

Tie   spacer  for  bridge   floors,   Q.    &   C (n)*1256 

Tie-plates    with    felt    pads.    Track    Specialties 

Co.'s    (n)    ^1064 

Tie    tamper.      See   "Tamper." 

Tie-treating  plant.  Zinc-chloride  process,  Chi. 

&  N.  W.  Ry.  Putnam    ^729 

Tie-treatment  plant,  Boston  El (n)   534 

Ties    used    in    Brazil    (n)   206 

Tile    adhesion    to    concrete    backing.    Test    of, 

Worcester   •IIOI 

Tile    drainage    by    day    labor    and    bv    rod. 

Bay    Isl.     dist..    Ill •450 

Tile   drainage,   canal   embankment (n)    'lOOe 

Tile   drainage  costs.   Mich lOlO 

Tile  drainage  systems  for  irrigated  land •SS 

Tile  roof.  Waterproofing  cures  expansion  that 
wrecks,    U.    S.    Dept.    Ag.    laboratories ^946 

TIMBER 

See    also   "Forest,"    "Piles,"    "Pavements," 

"Pipe." 
— Am.  Ry.  Eng.  Asso.  on  wood  preservation . .   626  • 
— Am.      Wood     Preservers'     convention      196. 

Wood-preserving  statistics  for  1915 869 


kl'age 
Tl\llli;it    Continued 
Hiiniililzed.    or    zlnc-chlorlde    treated    tlni- 
lier.    .Mass.    Tech.    to    study    strength    of. 
Ibirker     •kiri 

-  Cal.lcways,  Champion  Lumber  Co.'s 'lOST 

-Carrier,   Monorail,    for   lumber (n)    1027 

-■Columns,    Kulll-up,   Teats   on.      Dewell •324 

-  Creosote,    Speclflcatlons    for    treating    wood 

Willi.       Redman     007 

•  Creosoting  wood  blocks  In  vertical  tanks; 
saw,  etc.,  Shipley  plant,  Orrvllle.  Sterl- 
ing      •454 

■  Forest  Products  Lab.  work.  II.  H.— Drying ; 
wood-block  treatment;  wood  decay;  flre- 
prooflng;  turpentine;  barker  for  paiier- 
nilll  wood:  acciale  and  alcohol  976.  Flro 
rel.inlallon  for  shingles  (n)  152,  Demon- 
stration   of    llre-relardant    treatment    for 

»■'>"<!     (n)      1157 

— Log  and   block  conveyor,  Hinckley  dam,   N. 

Y'.      Reswlck    ^552 

^Log   trn.ss   for   highway   bridges  -Utah   road 

.  standards    .1238 

— Logs.   Breaking  with  dynamite.     Reedy   (n)   1240 

— Mahogany,    Philippine,   low-priced (n)    776 

— Pavements.  Causes  of  failure  of  wood- 
block :     treatment     with     water-gas     tar. 

Y'on  Schrenk  •204,  669.  Miller  433 

— Perforating    before    treating  -Clark-Colum- 

hla-WllIamettc   machine    (n)    ^200 

— Structural  timber  lectures,   Univ.   Wis 637 

— Tie-treating    plant,     Zlnc-chlorlde     process, 

Chi.  &  N.  W.  Ry •729 

— Tic-treatment  plant.   Boston   lil (n)   534 

■ — Ties.   etc. — Brazilian   woods (n)   206 

— Wood  borers,  Pile  protection  against.  Com- 
mon   Sense    (n)    •1208 

-  -Y'ellow   pine    grading ;    resin    for   decay    re- 

sistance.     Von  Schrenk  368,   766,   Hoxle   ^765 
Timbering.  Who  should  design  subway? — Lue- 

der    and    Wilson's    views 425 

Todd.  F,  C.     Floating  concrete  plant •eel 

Toledo,    0.— Bridge   floor   •543,   Floating    der- 
rick     (n)    •176 

Toll,   R.   W.      Denver  traffic   182 

Toll-bridge    elimination.    Del.    RIv (n)     1206 

Toll  schedule,  Muscatine  Bridge (n)   •130 

Tool.  "Goheen"  post-hole (n)    •296 

Topeka.   Kan. — Paving  records   ^468,  Unpaved 
streets  ^542,  Building  pipe  sewers  ^592,  Curb 

and   gutter    (n)    ^328 

Torch.    Welding    and    cutting,    Oxy-Acetylene 

Products  Co.'s  "Hoover" (n)   ^1256 

Tower.   Steel  lighting,  fails  after  34-yr.  serv- 
ice, San  Jose   •279 

Tower,    Steel    stair,    for   bluff,    St.    Paul •502 

Tower,    Wrecking   water,    Dodgeville    •SOS 

Towers,  Darien  radio.   Design.     Carlson •546 

Town.      See    "Citv,"    "Municipal,"    etc. 

Track  anchors,  M.,  K.  &  T.,  etc ^471,  (n)   709 

Track.     Ballasted,     on     paved     viaduct,     Des 

Moines    (n)   951 

Track  ballasting  by  contract,  Mo.   Pac •828 

Track   bolts.  Alloy-steel,   Penn.   Steel   Co.'s...   206 
Track  bond-wire  clamps,   P.   &  M.  Co.'s    (n)    •664 

Track-bonding    drill.    Buda-Wilson (n)     •1064 

Track.    Brick   paving,   Canton,   0 ^77 

Track,   Concreting   soft  spots,   Queen   &  Cres- 
cent          685 

Track  elevation.     See  "Grade-crossing  elimi- 
nation." 
Track,   Paving  street-ry.,  Birmingham,  Ala. — 

Trolley-car  concrete  mixer   ^276 

Track  repairs.   Sixth   St.   bridge,   Pittsburgh.  .•612 

Track  reports.  A.  R.  E.  A 625 

Track-scale  specification.  Bureau  of  Standards  365 
Track  tampers  •SIS.  521,   (correction  664)....   611 
Track  tie-plates,   with   felt   pads.   Tract   Spe- 
cialties   Co.'s    (n)    •1064 

Track,       Turnouts       for      industrial-railway. 

Brown    ^231 

Track  weeding  cost,  sixteen  elect,  rys (n)    1000 

Tracks,     Gauntleted.    for    dumping    in    filling 

trestles    ^1140 

Tracks.   Spur.   Costs  to   build (n)    1192 

Tractor.      See    "Motor   vehicles." 

Trade    Commission.   Federal,    for   export-trade 

cooperation     916 

Trade  handbook.  Russian    (n)   821 

Trade,   Port  of   N.    Y (n)    1063 

Trade,    U.    S.    foreign,    development — Chamber 

of  Commerce   (n)   461 

Traffic.     See  also  "Signal,"  "Streets,"  etc. 
Traffic  capacity  limited  by  unloading  facility  1146 
Traffic-congestion     relief,     N.     Y.     Cy.    Daino 
(n)   280.  Y''ehicles  passing  5tlj  Ave.  and  42nd 

St (n)    49- 

Trafflc  report  forms,  Canadian  Soc.  C.  E.  458, 

Scheme  for  traffic  graduation   733 

Trailer.      See    "Motor   vehicles." 

Train  length.  Laws  to  limit 1241 

Transit   and   level,   ^^'hite   convertible *49S 

Transit  commissioner  for  Pittsburgh (n)    1136 

Transit   damage   responsibility    (inq.) (n)   479 

Trap  vs.   slag  for  aggregate 276 

Trask.    F.    E.      Rock-filled    dams •lOOO 

Trautwine,    J.    C.   ,Tr.      Union    vs.    identity...   717 
Traveler  for  building  retaining  wall.  Magnolia 

cutoff     •1221  • 

Traveler  for  flooring  Y'olo  Bypass  viaduct. ..  .•361 
Traveler.   Tower,    for   plate-girder   erection. .  .•370 

Tread.  Safety.   American  Mason (n)     48 

Tree   roots,   Concordia  sewer (n)    •424 

Tree    spraying.    Mass.    forest (n)   263 

Tremie,   Concreting  piles  with.     Maxwell 614 

Tremie   plant   for   concreting    subaqueous    pe- 
destals,  Newport.      Smith    'llSe 
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Trench.      See    also    "Eartlivvork"    and    cross- 
references. 
Trench-excavation  sy.stem,  O'Rourke's  new,  in 

Bitl.vn.  subway  worlc   'lOSB 

Trench    worlt,    Parsons    caterpillar    backfiller 

for     'S'JS 

Trenchiiit!  niadiliic,  I,ar!.'e  wheel-type,  built  by 
Buckeye  Traitioii  liilclicr  Co.  for  Thorn- 
ton   Bros.    Co,    St.    I'aul •1178 

Trenchini;   macliiiies     Topeka  sewers '592 

Trenching  macliines,  Pecos  Valley '88 

Trenchiiii;,    O.sjjood    power    shovels    for 'SSS 

Trenchini;,  Winter  sewer,  St.  Paul •1090 

Trestle,  Concrete  highway,  across  Yolo  By- 
pass,   Sacramento    •358,    377,     *854,    1205, 

Holmes    , '825 

Trestle,  Construction,  Grand  Vai.  project  (n)   1240 
Trestles,  FillinK,  on  Ft.  Dodge,  Des  Moines  & 

So.   elec.   ry •1139 

Trestles,    Kan.    Cy.    So. — Ballasted    pile    •!!, 

Concrete    , *203 

Triangulation.     See   "Surve.vs." 
Trim-estimating    tables,     Stone     or    concrete. 

Corbett    (n)     34 

Trinidad,    Colo.— Water   supply    »9U 

Triple-expansion,  Centrifugal  pump  overtakes 
801,   810,   Triple   expansion   still   ahead   9.53, 

(Jihson  1000,  Dean  1101,  Day   1213 

Trolley.      See   also   "Electric   railways." 

Trolleys  for  swinging  scatfolds    *8ril 

Trowbridge,    K.    d.      Beware   of   the   dog!....   817 
Troy,    N.    Y. — ColTer-dam    blown    up    to    com- 
plete   da  ni    ^4  2 

Truck.       See     "Motor     vehicles,"     "Wagon," 

"Thawing,"  "Car." 
Trunnion   pin   for  bascule   bridge,  Lubricated. 

Wiweke    *803 

Truss,  Arch,  roof,  Chi.  drill  liall ^152 

Tru.ss,  Light  wooden  roof.     Cbace  ^012 

Truss,    Log,   for  highway   bridges — Utah    road 

standards    *1238 

Truss,   Pony,   collap.se,   Johnstown    •622 

Truss  weight  formulas 422 

Trusses,    Erecting    steel-arch,    Chi.    municipal 

pier ♦999,   (n)   »424 

Trusses     fail,     Long-span     Howe,    of    skating 

rink,   Salt  Lake   Cy *1184 

Trusses   for  suspending  steel  aqueduct  sewer, 

San    Antonio     *880 

Trusses,  Roof,  spaced  close  for  shafting.   Fox 

shop.      Brett    (n)   472 

Tucker,  F.  B.     N.  Y'.  military  map •1172 

Tucson,    Ariz. — Railway   engineer's    experience 

as  city  manager   7(13 

Tl'NNELS 

See   also   "Sulmays." 
— ^Alaska   Castineau   tunnel  heading.   Shooting 

out,    under   150    ft.    of   water 998 

—  Balto.    &    0.    Magnolia    cutoff — Air-operated 

shovel  in  heading :  roof  supported  by  steel 
segments.      Stuart    *1218 

— Boston,  South,   bridge-tunnel  shaft  accident 

(n)    1254 

— -Boston  subway— Lining  Dorcliester  shield- 
driven  tunnel  witli  wood  and  concrete 
•136,  Subaqueous-tunnel  record.  Cahill 
1040,  Hud.son  &  Man.  record  compared. 
,Tacobs    &   Davies    1198 

• — Brazil,  Rapid  tunneling  in — Pirahy  tunnel  to 
Lages   reservoir.      Balcomb   *921,   erratum 

(n)   1101 

— Chi.  water  tunnel.  New — Day  labor ;  top- 
heading  system  on  two-shift  plan  :  pneu- 
matic concreting,  etc.  *969,  Steel  shell 
937.  Steel-lined  shaft  in  water-bearing 
sand     ^1237 

— Chicago  water  tunnels.  Plugging  old.  Smith  ^706 

— Columbia    highway    tunnel.      Bowlby ^446 

— Con.stnictlon  damage  case 157 

— Ot.   Nor.    Ry.   snowsheds   and   tunnels •llfiS 

— Italian     water-power    enterprise (n)     61 

— Los    Angeles,    Lowering    Broadway    tunnel. 

Stewart     *414 

— Marseilles    Canal    tunnel.      Thompson    134, 

Not  finished   1156,   (n)917 

— ^Memphis     drainage     tunnels     through     soft 

ground    *893,  905 

— Milwaukee    water-intake     tunneling     *1141, 

(n)   774 

— New    Orleans — Bridge    or    tunnel    for    Miss. 

crossing (n)  1204 

— N.     Y.     Cy. — .\nother    East    Riv.     tunnel — 

14th   St (n)   140 

Battery-Joralemon     St.     tunnels     show     no 

movement     (n)   817 

Old   Slip   tunnel   through (n)    293 

Rapid-transit   work   in    1915.      Sealev    *842, 

(n)   912 

South    Ferry-Montague    St.    lilowout (n)   390 

Flynn-O'Rourke  contract  1053,  Trench-ex- 
cavation system  used  in  shaft  of  Clark 
St.,    Bklyn.,    tunnels,    etc •1086 

• — Pittsburgh    buildings    carried    over    railway 

tunnel      *1072 

— Portchester,  N.  Y.,  G-ft.  sewage  tunnel — 
Drilling  methods,  driving  in  granite. 
Symons    ^374 

— Rogers  Pass  holed  through  42,  Method  for 
economy ;  steam-shovel  work  in  rock. 
Sullivan  382.  Soft-ground  work.  Sulli- 
van   *1034,    Progress    (n)   291 

— St.  Louis  sewer  tunnel.  Banquet  in (n)    438 

— .Survey    devices,    Milwaukee   water   intake    •llil 

-  Twin   Peaks  highway  tunnel,   S.   F.,   Divert- 

ing aqueduct  during  construction  of ^129 

— Water    tunnels,    Pac.     Gas    &    Elec.     Co.'s 

(n)   545 


TUNNEL.S-  -('(iiitlnued 

—Water,  Tunneling  for,  Oahu,  H.  I.     Volk.. 

— Wind    tunnel.    Naval    experimental.      -McEn 
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TURBI.NES,   STEAM 

— Brooklyn- Edison     turbo-generator  —  Heavy 

foundati(m.     Knlglit   •28,  •390 

— ^Pumplng  .station,  below  ground,  San  An- 
tonio     • 1 1 25 

— Pumps,  Dc  Laval  centrifugal  turblne-drlven, 
Montreal,  duty  record  801,  810,  Triple- 
expansion  still  aliead  953,  Gibson  1006, 
Dean   1101,   Day    1213 

TURBINE,    WATER 

See  generally  under  "Water  power." 
— -Diagram    for   full    cuinparison    of    hydraulic 

turbines.      Ilortoii,    I'miicroy     ^982,    1001 

—Double-runner  lurhinc  .shows  88  p.c.  ef- 
ficiency,  Escher-Wyss,   at   Wiiniipeg ^280 

— Pelton-Doble  turbines  for  silt-laden  water. 
Salt    Riv.,    Ariz.     ^740,    762,    Credit    for 

design  of  plant.     Doble 1199 

— Tallulah  Falls,  Ga.,  18,000-hp.  Francis  tur- 

l)ine   tests.     Lauchli    ^356 

Turbo-blower,   IngersoU-Rand    (n)    1111 

Turncaurc's    impact    formula    625.    Bradv 1056 

Tumor   llat-slab   floor  Icstrcl  902.    1(]|I2,    1197,   1244 

Turnout,    pinhlcm    s<.hili(>n.      Kdwards (n)    •904 

Turnouts  for  industrial   railway  Irai'k.   Brown  ^231 
Twin     Peaks    tunnel     construction.     Diverting 

aqueduct  during   ^129 

Typhoid  an  accident  under  compensation   law  426 

Typhoid — Can.    Pac.    inoculation (n)   530 

Typhoid   from   Lake   Mich (n)   486 

Typhoid   reduction.     .Johnson 1151 

Typhoid,  U.  S.  Army  (nj     45 


U 

Ulen  Co.'s  Uruguayan  contract   868 

Underpinning  along  William  St.  subway,  N.  Y. 

Prentis    ^681,    •845 

Unger,  .1.  S.     Higli-sulphur  steel  tests 363 

Union   Steel   Ca.sting   Co.'s   tension   grip ^277 

Union   vs.    Identity.      Trautwine    717 

U.   S.   annual-rainfall   map *i 

V.  S.  Army  (sec  also  "War")-  Civilians  on 
Engineer  Corps  .'h,  Kingman  :;.s,  Knt:iiit'cr 
Corps  incicasc  loiis,  Kiiginccrnii.;  im-tliods  of 
post  planning  and  design.  Hardman  ♦702, 
Why  increase  civil  duties  of  Army  engi- 
neers?   955,   Typhoid   statistics (n)     45 

U.    S.    Bureau    of    Commerce — "Ports    of    the 

U.    S."    1242 

U.  S.  Bureau  of  Mines— Rock-dust  spreading 
machines  (n)  1116,  Rittman  gasoline-proc- 
ess  cost    (n)   1205 

U.    S.   Bureau   of  Ry.   Economics   bulletin — To 

limit   train   length    1241 

U.  S.  Bureau  of  Standards — Fusible  plugs  in- 
vestigated 351,  Track-.scale  specification  365, 
Electrolysis  studies  595,  Concrete-strength 
report   1053,   1058,  Compression  test  of  keel 

block     (n)   931 

U.  S.  Census- -General  Statistics  of  Cities  945, 

Water-works    averages.      Sherman 1185 

U.  S.  Coast  &  Geod.  Survey — Complete  the 
geodetic  survey  85,  A  century  old  714,  722, 
Wire  drags  (n)  328,  Survey  anniversary 
(n)  581,  Wire-drag  surveys  and  recent  Ea.st 
River  results  •900,  Wire-drag  resurvey, 
Mass.  Coast  (n)  918,  Adding  machines  for 
leveling  parties  (n)  904,  Cniniection  with 
.Mexico    (n)    966,  To  compare  levels  of  (;uir 

and    Ocean    (n)    11 19 

U.  S.  Dept.  Agriculture — Mich,  drainage  re- 
port 225,  1010,  Forest  Products  Lab.  work 
976,  Testing  concrete  in  roads   (n)    27,  Soil 

pressure    tests    (n)   438 

U.  S.  Federal  Trade  Commission  for  export- 
trade  cooperation   916 

V.   S.   foreign-trade  development — Chamber  of 

Commerce  (n)   461 

U.    S.    Forest    Service    (.see    also    "Forest") — 

Water-power  regulations    (n)   333 

U.  S.  Geological  Survey  statistics — Portland 
cement  production  193,  Anthracite  produc- 
tion   (n)     271,    Sand-lime    brick    production 

(n)    759 

V.    S.   Govt,   asks  precenfapc   bid..'. (n)   649 

T'.    S.    Govt,    buildings.    Wash.,    power    plant 

•426.  Stillwcll 670 

U.   S.   Govt,  will  build  nitrate  plant ^..lloa 

U.  S.  Interstate  Commerce  Comm.  See  "In- 
terstate." 

U.    S.    merchant   marine (ns)    169,    171,869 

U.  S.  Naval  Training  Station,  Newport — 
Tremie     plant     for     concreting    subaqueous 

pedestals.      Smith     •1186 

U.    S.    Naval   wind   tunnel.      McEntee ^697 

U.  S.  Navy  Promotion  by  merit  (n)  45,  Govt. 
armor-plate  nifr.  666,  857,  (n)  87,  Explo- 
sion on  submarine   183 

t'.  S.  I'atent  Office  force  reorganized 388 

U.    S.     Public    Health    Service    as    consulting 

engineers   1052.    Potter,   Blue 1056 

U.  S.  public-wks.  appropriations (n)      45 

II.  S.   Keclamafion  service.     .*5cc  "Irrigation." 
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United  States  River  and  Harbor  bill— Has 
lurnlng  point  come  In  waterway  methods  - 
Sen.  Burton's  views  131,  Appropriations; 
pork  762.  Cohesive  power  of  publli-  plunder 
1098,  Total  appropriations  to  dale  In)  224, 
Chicago  dralnage-canal  suiiply  1108,  Klood- 
control  bill — Beginning  Fed.  expenditure  for 
river    regulation    915,    954,    955,    1004    1243, 

(n)     1013 

v.   S.    road-nld   bill 820.   916,    (n)   293 

Unloading  facilities.  Traffic  capacity  limited 
by     1146 

UtlUt.v.  Sec  "Public."  "Rates,"  "Service," 
"Valuation,"   etc. 

Universities.  See  "Engineering  scliooU,"  "Ed- 
ucation." 

Urugua.v — Large  American  contract  868, 
Eight-hour   day    (n)   211 

Utah  road  standards — Log  truss  for  highway 
bridges    ^1238 

T'tica,  N.  Y. — Street  numbering  •SOS.  Street 
cleaning    (n)   376,   Garbage  collection.,    (n)    390 

Utton,  .1.   C.     Street  sprinkling 407 


Vaeuuni    cleaner.      .McDerniJd    ^755 

Valuation     decision,     Des     .Moines     water-wks, 

|)urchase     (n)   774 

Valuation — Depreciation    accounting.      Klolz..     2:'. 

Valuation,    Engineers    for.      Wilson (n)    1124 

Valuation     Inventories    and    histories 1243 

Vaulaflon  (jf  public  utilities.  Lessening  cost 
of.      Metcalf    215,    Dangers    of   commission 

control.     Metcalf    169 

Valuation  of  i)Ubllc-utlllty  property  taken  for 

municipal   purposes,   ('alif (n)  773 

Valuation  of  water  rights  for  power  com- 
panies.     Newell    051 

Valuation — Sinking-fund  delusion.   Humphrevs 

187,  431,  716 

Valuation,  Water-rights.     Barker 1179 

Valuation    work,    C,    C,    C.    &    St.    L (u)    1157 

Valve,   Crane  high-pressure    (n)    •872 

Valve,  Gorton  (|\iarter-turn   (n)   ^584 

Valve   machines,    N.    Y.    Barge   Canal *103 

Valve,   Smolensky   .suction   and   check (n)   •90 

Valve  wearing  plates,  O'Malley-Beare. . . .  (n)  872 
Valves,  Butterfly,  etc..  Salt  River.. •741,  762,  1199 
Valves,    Counterweighted    check,    for    pumping 

engines,  Peoria   (n)   1240 

Vancouver,  B.  C. — Repairing  submerged  water 

main     ^80 

Varnish    -Bridgeport   "Wonder  Lac"  lusterless 

finish  for  stained  wood  (n)  1016 

Ventilation.      See   "Heating  and   vent," 

Venturi-nieter  In  Irrigation *1122 

Venturi-meter   waste    detector.    Builders'    Iron 

Fdy.'s    (n)    •UfiO 

Vermont  Soc.  of  Engineers   533 

Viaduct.      Sec   also   "Bridges." 
Viaduct,   B.   &  A.,  at  Worcester-  Heavv  plate 
girders.     Freeman  ^1065,  1147.  Tile  adhesion 

test     ^1191 

Viaduct,  Brooklyn-Brighton  concrete,  Cleve- 
land,  completed.      Baker   ^489 

Viaduct.   Concrete   hlghwav.   across   Yolo   By- 
pass.  Calif.    ^358,   377.    ^854,    1205.   Holmes  ^825 
Viaduct.    Concrete,   Jefferson    Ave..    Mo.,    with 
special    expansion     provisions — -Split    piers. 

Martin     •1078 

Viaduct,  Concrete,  vs.  fill  for  street  eleva- 
tion.   Astoria.    Ore •IKO 

Viaduct,    Denver    concrete    street;    suspended 

spans     •lOO 

Viaduct,    Des    Moines   paved.    Ballasted   track 

on     (n)   951 

Viaduct,  Penlstone,  Eng..  failure. ..  (ns)   486,  H*9 

Vladhct,  N.   Y.     Connecting  Ry *68.  83,  185 

Viaduct,    Nickel-steel   arch,   spanning   285   ft., 

Berlin    ^734 

Viaduct,  .Sus(iuehanna  concrete,  built  In  halves 

•537,    (n)    670 
Viaducts.  Cincinnati — Concrete  work.  etc.  126, 

014,    ^659,  Old   iron   viaduct.      Ruth ^936 

Viaducts,  D.,  L.  &  W..  Waterproofing.  Ray  ^430 
Victoria,  B.  C. — Concrete  water-conduit  break 

571.    (n)    580 
Villages   and   towns,   Publlc-viorks   accounting 

for.      Holden    •1082 

Vincennes.   Ind. — Pavement   failure    87.  429 

VLsc  stand  and  bender.  Martin  portable. .  (n)  296 
Volk.   K.   0.     Calif,   cities'   underground-water 

dlsnute   12.   Tunneling   for  water,   Oahu 498 

Von  Scbrenk.  H.  Creosofed  wood-block  pave- 
ment failures  •204.  Treatment  with  water- 
gas     far     204,     6(i9,     Grading     yellow     pine 

368,  766 

w 

VVnchusett    d.iro    foundations ^1230 

Wnro,    Tex.      Welded    gaa    mains    laid    under 

river     ^1044 

Wagon,     Dump,     dl.stributing     device,     Stude- 

baker    (n)    ^872 

Wagon,  Dump,  with  door  control.  America  (n)  •967 
Wagon.  Newman  side-dump,  for  backfilling.  .•I 2fi 
Walker.     J.     G.       Reinforcing     masonry     with 

metal      432 

Wall.       See     "Retaining    wall."     "Sea     wall." 

"Rivers — Wall."  "Coast  erosion,"  "Wharves 

and  docks."   etc. 

Wall  finish.  Panama  hospital   443 

Wall.    River.    Cedar    Rapids ^588 

Walter.    J.    H.      Elec.    dredge   on    river   Impvt. 

Wash •441 

Wang.  Yu.     New  computer •1120 
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A»>rliil  ciui.il  piilrol.     Teiirv (n)   48A 

Armor- iilalf  iilunt  (i.ivl.  pliiiiH  for  ninklntc 
war  miit.Tlalx  IIIKI.  (ii)  87,  KHtlmiitliii!  cciHt 

111    aniuir  plali-    |ilaiit 857 

Army  iMiMt  iilaiiiiliii:  anil  i!i'«l|{ii,  KiiKliuiurliiK 
mi'llimls    iif.       Ilanlmaii    •701' 

-  Army  typlmlil  slallsllrs,  1'.  S (n)      4ri 

-  Klack.    <(il     \V.    M.,    (liU'f   of   KliKlni-crs •4H:t 

— Urltlsli     rallwaya,     KITcct    of    Jiovt.     control 

"II    122S 

-  ('liliaKii  ciicliu'i'rM  stiiilylni;  nillltury  science 

"HI.   rrcparcilncss  pariidc   (n)    1157 

— Civilians  for  Army  Kntilnucr  Corps  37,  KhiK- 

nmn      SO 

— Coiilniot,  EITccl  of  war  on 157 

— KnKlnxvr   Corps    Increase 10I)S 

— Gnelneer   examinations.    Army til» 

— Knu'lneer  reserve  corps,  Calif 885,   (n)   078 

— KuRlncers,    MakliiK    nillllary    ;t7».    Vet.    H80, 
Fitness,    N.    Y.    State    Hasbrouck,    Steero 

478,   Horton    6G9 

— Enulneers"  Soc.   West  I'enn,   lectures (n)   82H 

— Fortmcallons,  U.  S.  const (n;   398 

-Frencli  reconstruction  exposition (n)   078 

-  LaiulliiK  places,  Atl.   Coast,   niid   map   mak- 

'"K     7«3 

licctures.  Military  engineering.  N.  Y.  340, 
4:>5,  Itoails  and  bridges  described  532, 
Water-supply  and  sanitation  578,  Kesolu- 
tlon    on    preparedness    tl2!l.    Preparedness 

demonstration     I'arade   771 

— Military    practice.     How    civilian    engineers 

may   study-  Hooks   473,    5«().    Horton 609 

— Natl,    (iuard    Knglneer    Con)s,    N.    Y'.,    etc. 

Koop    •884 

— Naval  experimental  wind  tunnel •097 

— Nav.v — Promotion  by  merit (n)     45 

— N.    X.    Cy.   civilian   engineers'   training  bat- 

tJilion     (n)   822 

— N.  \'.  Cyr  defense  map  of  1778.     Tucker. .  .•1172 
— N.    Y'.    St.    engineers'   reserve   corps — Train- 
ing by   iiuiU 028,    (n)    389 

— Nltialc  plant,  (iovt.   will  build 1109 

— Pittsburgli    lectures — War,    engineering    ap- 
plied 1(1  manslaughter   915 

— Preparedness,    Knglneerlng   society   members 

to   aid    192 

—Sanitation,  Military.     Horton   009 

— Submarine,    Explosion   on    183 

— Water-puritlratiou      chemical      prices      523, 

Monforl    530 

— Waterway    buildiiig,   European 134 

Washer,   Portable,   for   aggregate,   Stocker •818 

Washington    (D.    C.)    Soc.   of  Engineers 027 

WASHINGTON,   D.    C. 

— Bridge,  New  Potomac  Riv 917 

—Bridge,  Q.   St.  concrete.  Rock  Creek. •!,  36,  285 

— Elec.   heating  rates (n)   399 

— High-school   stadium   •ISS 

— Power  plant,  Clovt.  buildings  ^426,  StlUwell  070 
— Water  consumption   and  waste  prevention.  .•210 
Wasliington     Slate     Elec.     dredge     for     river 
impvt.  •441,  Hitulitliic  paving  ^978,  Long- 
span    highway    bridge    (n)    170,   Highway 

work     (n)     424 

Washout.       See    "Flood,"    "Bridges,"    "Back- 
filling," etc. 
Wa.ste.   City.      See   "Garbage   and   refuse." 

Wntclinicii,    Footwarmer    for (n)    536 

Water.    Cainiiiig    rough,   with    compressed   air, 

Biashear    system    •1106 

Water    conduit,    Sooke    Lake    concrete,    Vic- 
toria,  break    571,    (n)  580 

Water  conduit.   To  clean   brick (n)   1199 

Water     consumption     and     waste     prevention. 

Wash.,  D,  C *210 

Water    elevator.    Cole    "Famous"    •950,    "Irri- 
gation Engineer"    1148 

Water    equalization    between     distant    stand- 
pipes,  Xeedham,  Mass.     Sherman •1030 

Water     tlow.        See     "Water     measurement," 

"Rivers." 
Water  hyacintli,  Panama   Canal (n)   108 

WATER    JIAINS 

See     also     "Aqueducts,"     "Pipe,"      "Acci- 
dents"  and   "Water"   entries   generally. 
— Aberdeen,  Wash.,  wood  pipe 

•603,    (ns)    341,    869,  1011 
— Biughamton,  Laying  submerged  water  main. 

Hemstrougiit   ^124 

—Boston  water-mains  break (ns)    486,  1254 

— Butte,  Mont.,  steel  and- wood  mains 1108 

— Cast-iron  special,  Wliat  is  ?     Seitz 670 

— City  planning — ^Am.  Water-\Vks.  Asso.    (n)   1062 
— -Gait,   Ont. — ^LeaJty   mains   and  water-supply 

failure    (n)'  1063 

— Hartford,   Conn.,   Testing   water   mains,   etc. 

Saville    89,   165 

— Leakage    investigation,    N.    E.    Water-Wks. 

Asso (n)   557 

— Minneapolis,     Submerged     steel     main     (n) 

291,   Steel  support  for  vertical   pipe    (n)   ^759 

— Phila.    water-works   relics ^355 

— Pipe,    Lost-head    diagrams    for    bends    in, 
Moreell  ^302,  Excess  head  loss  for  90-deg. 

bends.      Bailey    •412 

— Plymouth,    Mass.,    Making    and    laying    ce- 
ment-lined sheet-steel  pipe   •300 

— St.    Louis — Competitive    bids    for    cast-iron 

»nd  steel  pipe   (n)   438 
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WATER    .MAINS     Contlmicil 

Seiillle  wood  pipe  falls;  planning  new  con- 
diill  ;  duplicate  nnilns  or  ncarbv  storage, 
etc.  140,  184,  233,  571,  (n)  197,  Rc|.ort. 
Obcr  •242.  Fowler  •.'i87.  Wood  vs.  sled. 
Lamb    647,    Wood  stave    (dtidiiK.s ;    list    of 

redwood    lines.       Partrldgi' Oil,  1107 

Vancouver,    Repairing    open    Joint    In    »ub- 

nu>rged  main.      Le   Flufy 'SO 

Water  marks.  Age  of  lake-shore ^1188 

WATER    M EASCREM ENT 

See  al.so  "Rainfall,"  "Rivers." 

-  -Current  luelers,  EITecl  of  stream  turbulence 
on.     Lcdoux   1055 

-  Fire  hydrants.  Head  loss  In (n)   575 

-  Flow  meter.  Electrically  operated,  Repub- 
lli-    (n)   •1250 

-  Kutler  formula  co-clTlclcnts.  Horton  373, 
863,   Scobey    ^862 

-  -Meter  boxes.  Concrete,   Dallas •eH 

—Meter  llttiiig  siicillbatloiis  adopted 1150 

— Meter,    Kcniilinii    cvcloidal-welr.    In    power 

plant    of    .Mlnni'apolls    G.    E.    Co •1049 

— Meter  policy,  N.   Y.  Cy 657,  665,  1011 

— ^Meter-testliig     apparatus,     Ford     rapid,     at 

Phila ^230 

— Meter-testing  tanks.  Three,  In  one,  Los 
Angeles  (ii)  016,  Meter  removals  for  fail- 
ure  to   operate (n)   616 

— Metered-water     advertising,      Terre      Haute 

(n)    •664.  San   Antonio    •1031,   1051 

— Meters    cut    consumption,    Ma.ss.    Met.    dist. 

(n)    1253 
— Meters,   Information    on   use   of,   wanted    bv 

N.  E.  Water-Wks.  Asso (n)'  1158 

— Miss.   River  hydrograph ^350 

— Panama    Canal    water-supply ^782 

■ — Pipe-How  meter,  Bailey   (n)   •770 

— PItometer  survey   for   leaks  and   pump   slip, 

N.    Y.    Cv..... (n)    759 

— Pres.sure   gage.   Recording  dllTerentlal,   Lan- 

ham's    "Maiiograph" (n>    ^48,  '211 

—Pump  tests.   New   Orleans ^70,  84,   282,  716 

— Reservoir  capacity  table.     Clark 467 

— St.  Jolin's,  N.  F. — Waste  survey.  Long- 
ley    452 

— Spring-water    weir   gagings,    Ft.    Huachuca. 

Hardnian    ^1032 

— Stream-gaging  computation  methods.  Par- 
doe   •SSfl 

— Turbine  tests,  Tallulah   Falls  ;   flow  by   weir 

and  venturl  meter  compared.     Lauchli. .  .^356 

— ^Venturi  meter  in  irrigation ^1122 

— Venturi-meter  waste  detector,  Builders'  Iron 

Fdy.'s    (n)    •llOO 

— Wash.,  D.  C,  metering   ^210 

— Weir  with  fiow  proportional  to  head,  Al- 
ger's, of  Kennlcott  Co (n)   392 

Water   meter.      See    "Water   measurement." 

WATER   POLLUTION   AND   PURIFICATION 

— Aerator,  Simple,  Leipslc,  O (n)    711 

— Am.  Waler-Wks.  Asso.  discussion — Stevens 
on  pressure  filters  1150,  ,Iohn.son  on 
typlioid  reduction.  Hoover  on  recovery  of 
spent  lime  at  Columbus,  Cofflii  and  Hale 
on  Mt.  Kisco  .sewage  effluent,  N.  Y". ; 
Winslow  on  abolition  of  presumptive  test 

for  B.  coll    1151 

— Detroit  sewage  disposal  from  international 
viewpoint  961,  Detroit  and  Niagara  Rivers 
pollution    (n)    630,   Age    of   water   marks, 

Lake-of- the- Woods    •I  188 

— E.xceisior  Springs,  Mo.,  treatment  plant — 
Aeration,  sedimentation,  lime  treatment 
and  mechanical   filtration   to   remove   iron 

and  reduce  carbon  dioxide   ^400 

— Feeding     chemicals.     Constant-level     orifice 

box  for.    Gavett  •785,  Brewer ^1055 

— Iron    and    manganese-removal    tests,    La\y- 

rence,  Kan.,  by  Univ.   of  Kan 827 

— Kingfisher,    Okla.,    filter  gallery •744 

— Lake  Mich,  causes  typhoid (n)   486 

— ^Military-engineering  lecture    578 

— Milltown,   N.   J.,   filter  gallery •1117 

— Minneapolis  filtration  plans (n)   678 

— Montgomery,  W.  Va.,  public-service  case — 
Must  give  pure  water  before  earning  fair 

return    1154 

— N.  J.    Sanitary   Code 953,   961 

— Okla.    Cy.   supply.     Potter 1198,    (n)   1109 

— Sacramento   treatment   plan (n)  917 

— Tex.    water-pollution    law 980,   1002 

— War  and   chemical   prices   523,   Monfort....  530 
— Water  softener.  Natural-Zeolite — Des  Moines 

Ref.    Co.'s   "Refinite"    (n)    1208 

— W'eli,  Deep,  polluted,  Madison (n)   543 

WATER   POWER 

See     also     "Dams,"    "Reservoirs,"     "Water 
Measurement."    "Rivers." 

— .\Ia.    condemnation    statutes (n)   341 

— Am.  Inst.  Elec.  Engineers  and  Am.  Elec- 
trochem.  Soc.  water-power  meeting  plans. 
Wash.  677,  Address — Power  possibilities  of 

Federal  irrigation  projects.     Davis 875 

— Bay  of  Fundy   tides (n)   875 

— Brazil — Tunneling  to  Lages  reservoir  of 
Rio  de  .laneiro  Co.  Balcomb  •921,  er- 
ratum     (n)   1103 

— Can.  prairie  provinces  water-poyver  admin- 
istration     1105 


WATER    POWER     ('ontliiued  """ 
•    Deer  Rlv,   I'ower  Co.   -Ice  pipe  carries  pow- 
er water  while  screen   Is  lustnlled ^903 

Edmonton  contrai'ls  for  supply (n)   835 

Impulse  wheels,  Pclton-Doble,  for  silt-la- 
den water,  Cross  Cut  plant.  Salt  Rlv. 
Project,  Ariz.  ;  concrete  penstock  ;  hut- 
lerlly  gates  :  elec.  eipilpment,  etc.  Hwaren 
•740,    762,    Credit    f»r   design,       Doble 1199 

-  Italian  enterprise     Tunneling,  etc (n)      01 

Legislation     In     CongresM     569,      (nsj      294, 

I20,V     1254,    Federal    permits    for    devel- 
opment       90(1 

-Manchester,   N.   H.,   pumping  station ^042 

-  -N.     V.     Barge     Canal     lock-operuting     sta- 

tions.     Yates  •O?,   ^158,   Horton 428 

Out.  municipal  railway  union  (ns)  92,  438, 
(iovl.  purchases  Electrical  Power  Co.  009, 
Niagara  development  (ns)  057,  774,  Chip- 
pewa River  development  under  arbltrn- 
tlon    with    U.    S 962 

-  Panama  generating  cost (n)    191 

— Pipe,  Steel,  la.sted  22  .years ^78 

— Public  concern   In   water  power.     Smith....     40 
— St.    Maurice    Rlv.    dam.    Que •870,906 

-  SudburV    dam,    Mass.    Metropolitan — "Dou- 

blc-liuiig"  sluice  gate   •Sn,   Power  plant  ^544 

-  Surge    Link    patents    Infringed (n)    134 

Tallulali    Falls,   Ga.,   turbine  tests.   Lauchll.»350 

-  'I'lirlilne   bids   and   specifications,    Dishonest. 

Consulting  Engineer    38 

-  Turbine    test,    Escher,   Wy.ss   double-runner, 

at    Winnipeg    ^280 

—Turbines.    Diagiam    for   full   comparison    of. 

Horton,    Porncroy    ^982,   1001 

— Valuation — How    to    appral.se    water    rights. 

Barker    1179 

— Valuation  of  water  rights.     Newell 651 

—Water  elevator.  Cole  "Famous" •950.  1148 

— Western   development  obstacles (n)   333 

— Winnipeg  Riv.  hp.  report ^1104 

— Wis.    River   power  hou.se   and   dam   on   sand 

foundation    ^1113,    Large    Taintor   gates.^1211 
Water    purification.        See    "Water    pollution 
and   purification." 

Water   rheostats,   Tallulah   Falls ^356 

Water-rights  appral.sal.      Barker 1179 

Water-service  standards,  Oregon.     Moreland..  333 

WATER-SUPPLY 


See     also     "Water-works     and     cro.ss-refer- 
ences." 
— Al)erdeen,     Wash.,     gravity     supply;     wood 

pipe    •603,   (n)    341,  869,   1011 

— Auburn,  N.  Y.,  supply — Protecting (n)   1049 

— Danville,   III.,   emergency   water-supply 693 

— Fall   River   conservation   project (n)    1158 

— Ft.     Huacliuca,     Ariz.,     Spring    water    for, 

Hardnian    •1032 

— Hartford — Testing  mains.  Saville  89,  Water 
for  fires  105,  Dam  and  reservoir  founda- 
tion    studies.       Saville     ^1229,     Locating 

gate  boxes  by  compass.     Sears 1237 

— Herington,    Kan.,    500,000-gal.    supply    from 

river  springs   ^831 

— Hinckley,  N.  Y. — Standing-wave  experi- 
ment.    Horton   •ess 

— Lockhart,   Tex.,   in   filtration   gallery (n)   904 

— Madison,  Wis.,  improvements •694 

— Memphis,    Pumping    from    deep    wells    into 

mains  •lOSS,  KirchofTer 1197 

— Military  engineering  lecture   578 

— Montgomery,  W.  Va.,  public-service  case — 
Must  give  pure  water  before  earning  fair 

return    1154 

— N.  Y'.  Cv.  (see  also  "Aqueducts") — More 
water  435,  Meter  policy  657,  665,  1011. 
Pitometer  survey  (n)  759,  Filing  Water- 
Board  correspondence.  Fee  786,  City  must 
supply  water  to  Westchester  Co.   (n)   1109, 

Purity  of  Mt.   Kisco  sewage  effluent 1151 

— North   .lersey   Commission (n)   917 

— Ogden,    IHah,    flowing    wells ^1212 

—Okla.   Cy.   supply.      Potter   1198,    (n)   1109 

— Oregon  Water  Board  upheld.     Mers 1253 

— Panama  Canal  supply.     Kirkpatrick •782 

— Rams     on     farms ;     flowing-well     discharge 

curves.     Kirchofi'er   ^457 

— St.  .lohn's,  N.  F. — Pressure  raised  and  waste 

survey   made.      Longley 452 

^San  Antonio,  Tex. — Creating  a  popular  de- 
mand   for    meters    •lOSl,    1051,    Turbine 

pumping  station  below  ground ^1125 

— San    Francisco — Hetch    Hetchv    program 

•1247,     (n)   725 
— Terre      Haute,      Ind. — Advertising      metered 

sen-ice    (n)    •664,  1051 

— Trinidad,   Colo.,  Improvements •916 

— Tunneling  for  water,  Oahu,  H.  I.     Volk 498 

— Underground    water   dispute.   Riverside    and 

San  Bernardino,   Calif.      Volk 12 

— Victoria  concrete  main  break 571,   (n)   580 

Water   tank.      See   "Tanks." 

Wat«r,     Tapping     high-head     mine,    throufeh 

stuffing-liox.     Lewis ^127 

Water-tower  lightning  protection (n)   1062 

Water  tower.   Wrecking,   Dodgeville ^806 

Water  tunnel,  Con.structing  new,  Chi.  ^969, 
Steel  shell  937,  Steel-lined  shaft  in  water- 
bearing   sand     ^1237 

Water  tunnels.  Pac.  G.  &  E (n)   545 

Water  tunnels.  Plugging  old.  Chi.     Smith •706 

Water    waste.        See    also    "Water    measure- 
ment." 
Water-waste    detector.    Venturl    meter.    Build- 
ers' Iron  Fdy's (n)    ♦1160 


January   1  to  June  30,  1916 


ENGINEKUI  N(;    N  KWS— INDEX 


PaRo 
Water   waste,    necro,    Cincinnati (n)    1002 

VVATEK-WORKS 

See  other  "Water"  topics  and  "Aqiieduits," 
"Diinis,"  "Reservoirs,"  "Pipe,"  "Pumps," 
"Tanks,"  etc. 

-Aberdeen,   Wash.,   Impvts (n)   ;t41 

— American  Water-Wks.  Asso.  annual  meet- 
Inc — Water  consumption  and  waste ; 
.standard  hydrant  and  meter  specifica- 
tions: pressure  filters:  leadite  joints: 
pa.vinR  for  private  fire  service :  t.vplioid 
reduction;  electrol.vsis :  chemistry,  liac- 
teriology,  etc.  1150,  I'res.  Hill's  address 
Aims  of  the  society  11.52,  Its  steady  prog- 
ress 1145,  111.  section  meeting  2t;7,  111. 
sec.  papers  262,  306,  530,  Water  mains 
and  fire  hydrants  In  relation  to  city  plan- 
ning   (n)    1062,   N.    Y.   sec.   paper 452 

— Automatic      water-wks.,      Mllltown,      N.      J. 

Potts    •1117 

■ — Bath,   Me.,  purchase.     Fay    481 

— Box    hunting.    Dipping    needle    for,    Brcece 

(n)    1256 

— BulTalo  pumping  .station,  New •207 

— Check  valve,  Smolensky  suction  and....(n)   *96 
— Chi. — New    vvater-tuiiiiei    construction    •969, 
Steel   .shell    937,    Steei-iined   shaft    ^1237, 

Plugging  old  tunnels.      Smith    ^706 

— Cleveland  laborers'  strike (n)   773 

— Country-house   water-v^'ks.,   Hill  Pump   Co.'s 

"Electri-Prcssion"    (n)   968 

— Denver  struggle   483,  (n)   1158 

— Des  Moines  purchase  valuation (n)   774 

— Everett,  Wash.,  municipal  ownership  ,.(n)  773 
— Hartford  dam  and  reservoir  foundation  in- 
vestigations. Saviile  •1229,  Testing  mains. 
Saville  89,  Water  for  fires.  Saviile  165, 
Locating  gate  boxes  by  compa.ss.  Sears..  1237 
— Hibbing,  Minn.,  water-wlcs.  con.struction 
in    winter,    etc.,    McDonnell    •OSS,     *990, 

Deep-well  sinking ^947 

— Kingfisher,   Okla.,  plant   •744 

— Lagos,     Nigeria,     waterworks (n)   773 

— Lawrence,  Kan. — Iron  and  manganese  re- 
moval  827,  I"ropo.sed   impvts (n)  821 

— Los  Angeles  water-wks.  (See  also  "Los 
Angeles") — Purchase.  Heinly  554,  Ma- 
chine shop.     Henry •eSS,   1053 

— Lynchburg  emergency  pumping  station  with 

412-ft.    single-stage   centrifugals •1161 

— Manchester,  N.  H.,  water-wks..  Moderniz- 
ing     ^642 

• — Mass.  Metropolitan — Bellevue  Hill  tank 
•109,  Power  at  Sudbury  dam  •517,  ^544, 
Public  water-wks.  financing :  long-term 
bonds.  Butcher  •103H,  1051,  Wachusett 
dam  foundations  •1230,  Water  meters  cut 

consumption    (n)    1253 

— Milwaukee    intake    tunnel    (n)    774,   Survey 

devices     *1141 

— ^Montreal  turbine-driven  pumps  801,  810, 
Triple  expansion  .still  ahead  953,  (Ubson 
1006,  Dean  1101,  Proper  methods  of  test- 
ing water-wks.   pumps.     Day 1213 

— Needham,  Mass. — Water  equalization  be- 
tween  distant   standpipes.      Sherman •1030 

— New  Eng.   Water-Wks.     Asso.   89,   165,   169, 
215,     ^1036,     (ns)      143,     343,     536,     557, 
Water-meter  use  information  wanted   (n)   1158 
— N.   Y.   Cy.      See   "Aqueducts,"   "Water  sup- 
ply." 
— Oakland  municipal-ownership   ruling. ...  (n)   725 

— Philippine   Isl.    water-wks (n)   1062 

— Porto    Rican    report — Data    for    water-wks. 

design,  tropical  countries.     Dairvmple 50 

— St.    Paul    adopts   elec.    pumps   772,    Various 

Impvts.   started    1060 

— San  Antonio  turbine  pumping  station  be- 
low  ground    •1125 

— San  Diego — Repair  after  storm. 1060 

— SciUtle  water-wks.  troubles  (see  also  "Pipe 
and  pipe  lines  -Wood").  Fowler  *riHr>, 
Reservoir  leaks  (n)  678,  Wood-stave  con- 
duits.    Partridge   911,907 

— Tacoma,   Wash.,   consumption — Erratum    (n)    134 
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WATER-WORKS— Continued 

•IJ.   S.    Census   averages.   Significant.      Sher- 

"""1    1185 

Waterliury,   Conn. — Bridge    •172 

Wateriirooflng  concrete  tank  with  cement  gun. 
Ambursen    ^1044,    Making    one    water-tight 

with    Integral    steel    plate.      Ambursen •1103 

Waterproofing    cures    expansion    that    wrecks 

tlie   roof,   V.   S.   Dept.   of  Ag.   laboratories.  .•940 
Waterproofing  I).,  L.   &  W.   viaducts.     Ray...^430 
Waterproofing     membrane     intact     after     ex- 
treme  expansion.  Long   Isl.   R.   R.    retaining 

wail    »8n3 

Waterway  methods.  Has  a  turning  point  come 
in  Federal?  131,  ATipropriations,  etc.  762, 
1098,    1108,     (n>     224,    Flood-control    bill 

915,  954,  955,  1004.   1243,    (n)    1013 

Watters,  H.   B.     Little  SqIoIo  viaduct ^174 

Wave     height     in     Belle     Fourche     reservoir. 

Henny     1235 

W'avc,   Standing,  cxpt.      Horton •OSS 

Waves,  ('aiming,  with   coiiii)ressed  air ^1166 

Wayncsljiiro,  I'cnn. — Itrick  and  assphalt  pav- 
ing by  day  labor.     Breiim 1033 

Weather,   Cold,  in   1816    (n)  867 

Weather  forecasts  and  solar  atmospheric  rifts 

(n)   766 

Weeding.   Cost   of  track (n)    1000 

WeiKliing    <argo    grapliically.       Ackerman    (n) 

lll.'.o.    By    <lisplaccnient.      Low    (n) 1240 

Weight  formulas,  tiirder  and  truss.  Hay- 
den    422 

Weight,  Measuring  yardage  of  granite  blocks 

by    1094 

Weir     for     flood    protection,     Sacramento     to 

build.      Bailey    1204 

Weir,  I'roportional,  Albany  grit  chamber •lies 

Weir  with  How  proportional  to  head,  Al- 
ger's,  of  Kennicdtt  Co (n)   392 

Welded   witli   "I'rcst-0-Llte,"   Two   gas  mains, 

laid  under   Bra/.ns  Kiv.,  Waco,  Tex ^1044 

Welding     and     cutting     torch,     Oxy-Acetylene 

Products  Co.'s  "Hoover" (n)    ^1250 

Well,  Artesian,  pumping  plant,  San  An- 
tonio     ^1125 

Well,  Deep,  polluted,  Madison (n)    543 

Wells,  Deep,  Hililiing  water-supply  •OSS,  Dy- 
namite and  small  liurket  lielp  sinking ^947 

W'eils,  Pumping  from  deep,  into  mains,  Mem- 
phis   •1038,   Kirchoffer 1197 

Weils,     Water-supply     from     flowing     Ogden, 

Utah    ^1212 

Western    Soc.    of    Engineers — Code    of    ethics 

571,    579 

Westlnghouse,  G.,  Tablet  to (n)   341 

Weston,  R.  S.  Miles  sewage  treatment,  Bos- 
ton     913,    1005 

WHARVES   AND   DOCKS 

See    also    "Piles,"    "Harbors." 

— Aukland — 100-ft.  concrete  piles   •1177 

— Bayonne.    Bush    terminal    for (n)    917 

— Clii.      municipal     pier     erection — Steel-arch 

trusses   •999,   Safety   netting ^424 

- — Cleveland     and      Hennelii(iue     dock     walls. 

Carey     ^814 

— Coal   cylinders.    Concrete,    Perry    plant,    N, 

Y •420,  702,  ^736 

— Coal    pier,   B.    &    0.,    Balto. ;   belt   convey- 
ors     •656,    (n)     39 

— Coal  pier.  Concrete,  P.   R.   R.,  Balto.;   tim- 
ber  and   earth-fill   designs  compared •399 

— Coal-shipping  station,  E.  St.  Louis •416 

— Coal-wharves   collapse,    Portland,    Me. 

(n)   1205 

— Concrete   piers   of   Ocean    Park   pier,   Calif., 

stand  fire   (n)    1157 

— Cuban   ore   pier.   Canton   Co.'s  concrete,   for 

Baltimore   (n)   1158 

— Dry  dock.  Floating,  Union  Iron  Wks.   ...(n;   725 

— Drv    dock.    Panama,    concreting    277,    Com- 
pletion      (n)    966 

— Drv    dock    i)ile-driving    tests.    Pearl    Harbor 

and    Marc    Isl ^33,    372,    476 


WHARVES  AND  DOCKS— Continued  '  ■"^* 
—Halifax  ocean  terminals — Railway  coiiHtnic- 
tlon    •188,    Suba(iucou»    excavaUon    •228, 
Concreting  plant   (with  Inset  sheet  of  con- 
tractor's  plant)    ^249,   Progress (ni    10K2 

— Houston,  Tex.,  port •97g 

— .Miss,    water   terminals    !.!.!....'  357 

— St.   Louis  municipal  ry.  and  water  froiit      •6'' 

-Sea-wall  mortar  Joints,  ProtecUng (n)   130 

— Trcmie  plant  for  concreting  subaqueous 
pedestals.  Naval  Training  Station,  .New- 
port.     Smith    •1186 

White,    D,    H.— Bltullfhlc   paving.    Pierce   Co 

Wash .970 

Whlted,  W.     Engineering  success 620 

William     St.     subway.     Underpinning     along. 

PrenUs  .r,8i,  •845 

Williams,  G.  M.     Cutting  pier  In  two  to  make 

It  stronger   •.igi 

Wilson,  W.  J.  R.  Subway  timbering! '.'.'.'.'.'.'..'.  42,5 
Winch,    Electric,   for  operating   movable   dam, 

N.   Y.   Barge   Canal   •»() 

Wind-pressure    table    and    chart    for    inclined 

roof.  Wrlgley  •327,  Skelton  &  Co.'s  (n)  '952 
Wind  tunnel.  Naval  experimental.  McEntee.  .•697 
Windows,  Browne's  new  Idea  in.  Frick  Bldg.  ^951 

Winnipeg,    Man. — Water    turbine '280 

Winnipeg   Riv.   hp.   report    •1104 

Winter     construction,     Water-wks.,     Hibbing 

Minn •688,    •947,  ^990 

Winter,    Erecting    mill-construction    buildings 

'1    ^948 

Winter  sewer  work,  St  Paul.     Herrold •lOOO 

Winter    work — Frozen    concrete    and    building 

wreck,   Rockford    (n)    294 

Wire   drag.      See   "Surveys." 

Wireless   towers,   Darlen.     Carlson •54G 

Wiring,  Electric— (!.  E.  "concentric"  con- 
ductors  and  fittings (n)    536 

Wisconsin  Engineers  meet 43B 

Wisconsin-Ill.   drainage  conflict 86 

Wisconsin    River    power    house    and    dam    on 

sand   foundation    •llLi.   •1211 

Wl.sconsin    Tax    Comm.    municipal-accounting 

s.vstem     (n)  837 

Wise,    B.    A.    Brick    chimney    with    cantilever 

base   ^57  2 

Wiweke,   C.    P.      Lubricated   trunnion   pin   for 

liascule    bridge    'SOS 

Wolf,  A.  M.     Conductor  heads •goi 

Wolfel,  P.   L.     Death  of  C.   C.   Schneider •go 

Wood.     See  also  "Timl>er,"  "Forest,"  "Piles," 

"Pavements,"  "Pipe." 
Wood-boring  machine,  Balrd  pneumatic,  (n)   •1256 
Wood-finl.shing     coat,     Lusterlcss,     Bridgeport 

"Wonder   Lac" (n)   1016 

Woolson,   I.   H.      Flre-resistlve  construction...   816 
Worcester,    Mass.,    and    Portland,    Me.,    pave- 
ments      •271 

Worcester.  Mass.  -Heavy  viaduct  plate  gir- 
ders.     Freeman   •lOHS,   1147,   Tile   adhesion 

test     ^1191 

Wrigley.  H.  B.  Wind-pres.sure  table  and 
chart   ♦327,   Another    (n)    *952 

Y 

Yappen,  A.     Sioux  Falls  ditch  washout *lin2 

Yard.  Material,  A.,  T.   &   S.   F (n)    •SSB 

Yarnall,  C.  .1.  Oil  quenching  nickel-steel 
forglngs     ^896 

Yates,  W.  H.  How  will  N.  Y.  Barge  Canal 
be  operated?  •97,  '158,  Ductile  steel  for 
safety     431 

Yellow  pine  grading ;  resin  for  decay  resist- 
ance.    Von  Schrenk  368,  766,  Hoxle ♦765 

Y'olo    Bypass    viaduct,    etc.    •358,    377,    ^825, 

•8,54.    1205 

Youngstown.    O. — Hot    bolt.       Oesterblom 87 

Z 

Zeolite.   Natural,    water   .softener (n)    1208 

Zibell   paint  patent  su.stained   1097 

Zinc    sulphate    for    walls 443 

Zoning   system.    Bronx    planning ^700 
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.MISClCl.LAMOOl'S 


HelKinni    .'-irhnlarsliip   Conini.   rec|uest (n)    ''>: 

HOOKS    KHVIKWKIt 

AKrieultiinil  Drawing  and  the  Design  of  Farm 

Stnietnres.       Kreneh,    Ives li:;.' 

AltenialinK-Curreiit    Work.      Mayeoc-k ITl 

Amriii.ni.i.   Properties  of   Steam   and.     Goode- 

114,    ILS 


Anlhr 


Nearing 


Kid- 


.  ...(n) 


of 


Arehitccts"   and   Builders'   Pocket-Book 

der   

Ashevlllc    '■Municipal    Bulletin"... 

Aulomohlle.     Casoline.       Hohhs 

Autoinuhile    UipairiMK   Made   Easy.     Page... 
Helrielisliuchfiilirung  ciner   Werkzcugmaschin 

Kahrik.      Seni;    

Boilers     and     Pressure     Vessels,     Design 

Steam.     Haven,    Swett 

Bookkeeping,  Shop  (German). 
Bridge,  CJuebec—Weh  of  Steel. 
Bridges.     Kailway,     Live-Load 

Beggs 

Bridges,    Reinforced-Concrete. 

Building   (Construction,   Rivington's   Notes   on 

Twelvet  rees    

Building  Estimator's  Reference  Book.     Walit- 


MS 


Machine    Design.      Smith.    Marx 

Machines,    Theory   of.      SIcKay 

Malntenaiu'e    of    Way    and    Structures. 

lard    

Managenu'iil.       Science      and      Practice 

Church     

.Materials     of      Construcllon.      .Strnctui'e 

Properties   of   the   .More   Common.      lliiton. 
Materials   of   KnKlneering,    Elastlcltv   and   11 

slslance    of.       Burr 

Materials,    Strength    of.      Andrews '.'.'. 

Mechanical    Engineers'    Pocket-Hook.      Kent. 

Mechanli's,     Analytical.       Dadourlan 

.Metro  Manual.      Bau.sch  &  l,ond)  Opt.  Co 751 

.Mililary     Preparedness     and     the     Engineer. 

Itdhln.son     9411 

".Minnesota   Municipalities"    . . ....'..'.".'.' 

.Muidciiiai   Freedom.      Ryan    

Now   .ler.sey.    Waterways'   of.      Boyer 

N.   V.   Cy.   Municipal  Research  Bulletins 

Nohlc.    Alfred,   Memoirs  of 

Oil.    Fuel,    Induslrial   Uses  of.     Dunn..'. 

Panama     Canal,     History.       Bennett. 

I'atciits,     Inventions    and.       Edelman 74!) 

Piping,   History   of— U.   S.   Pipe   and  Foundry 

Co.     catalog     („)     322 

Plumhing   Illustrated,    Modern.      Starbuck lia4 

Power  for  Profit.      Bolton ;jia 

Railroad    Taper.      Perkins     (di.scu.ssed) '.   50:i 

Railway    Construction — Level    Section    Trans- 
parent    Scales     for     Plate     "A"     Profiles. 
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Seng 
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7.50 

Stresses 
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748 

Hool 
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318 


Buildings,     Heavy-Timber    Mill-Construction. 

raui     1136 

Canada,  Report  of  Naval  Service  of 318 

Canada,    Water    Powers   of (n)    323 

Chicago,    Smoke    Abatement    and    Electrifica- 
tion  of  Railway   Terminals   in.      Goss 322 

Cities,    General    Statistics   of:    1915.     Grogan, 
Hirsch,    Carrutliers,    U.    S.    Census    Bureau 
„   .,     „  945,   1185 

Civil    Engineers'    Pocket-Book,    Am.      Merri- 

„"';>n    •• 938 

(  oal   and   Coke.     Wagner 943 

Columbia   Univ.   lectures (n)    751 

Concrete    Construction.    Reinforced :    Vol.    III. 

Bridges  and  Culverts.     Hool 746 

Concrete,     Reinforced,     Mathematics,     Simpli- 
fied,     easier    SKi 

Dam    Design.    Masonry.       .Morrison,'    Bro'die.' .  "942 

Dams    and    Weirs.      Kligli II34 

Drawing,    Engineerinj;   Workshop.      Spooner..   117 

Dynamo   Electric   Jlacliinerv.      Bailey 941 

Earth's  Crust,  Strength  of.'    Barrell (n)    752 

Economic   Cycles.      Moore 

Effleiency    Methods.    Instailing.      kno'eppel' ' .' 
Electric-railway  fares— Cost   of  Urban  Trans- 
portation   Service.      Doolittle  g-i!) 

Eleetrie    Railway.    The.      Buck '.'.'.".'.'.'.'.;;.'    121 

Electrical    Engineering,    Tlieoretical   Elements 

of.       Steinmetz     944 

Electrical   Engineers,   Handbook.     "Fowle !!!! !   121 
Electrical    Measurements    and    Meter   Testing 

Moreton     

Engineering  as  a   Career 

Engineering   Geolog.v.      Ries 

Engineering    Students,    Addresses    to, 

dell    (French   translation) (n)    751 
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Bridle'©  ^tl  Waslbninis'ttoini 


The  valluy  oT  Hock  Creek,  separating'  from  Ihc  nuiiii 
part  of  the  city  that  section  of  Washington,  1).  C,  which 
was  at  one  time  the  old  city  of  Georgetown,  is  a  ilccp 
winding  gorge  through  which  a  small  stream  flows  to  the 
I'otomac.  The  increasing  growth  of  the  city  toward  tlie 
north  and  the  west  has  made  necessary  within  the  past 
ton  to  fifteen  years  the  construction  of  a  number  of 
high-level  bridges  across  the  gorge.  Four  of  these  bridges 
are  of  the  aix-h  type — the  old  Massachusetts  Ave.  Aiadmt, 


(■oiiditioii,  not  at  ail  in  kci'|)iiig  uitli  tlic  otiier  end  of  the 
bridge  or  the  bridge  itself.  However,  tliis  state  of  affairs 
will  ])robably  soon  i^e  changed. 

In  the  desire  to  achieve  a  desiraijje  architectural  effect 
tile  city  ofiicials  called  in  a  consulting  architect  in  the 
person  of  (ilenn  Brown,  who  was  formerly  secretary  of 
the  American  Institute  of  Architects,  and  it  is  to  Mr. 
Brown  and  to  the  higher  officials  in  tlie  District  govern- 
ment rather  tlian  to  the  city  engineers  that  the  decorative 
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a  brick,  small-o])ening  arch  with  a  heavy  fill,  more  like 
a  culvert  than  a  bridge;  the  Connecticut  Ave.  bridge, 
finished  a])out  ten  years  ago,  well  known  as  one  of  tlie 
most" beautiful  bridges  in  the  country;  tlie  Pennsylvania 
.\.ve.  bridge,  which  incloses  the  old  water-main  arch  of 
llie  Washington  aqueduct  and  whicli  was  described  in 
F.niiincering  News  of  Dec.  16,  1915;  and  finally  tlie 
(I  St.  bridge,  which  is  the  subject  of  this  article. 

Tlie  Q  St.  liridge  is  noteworthy  because  of  the  special 
effort  that  was  made  in  its  design  to  have  it  conform 
architecturally  with  the  very  high-class  residences  that 
are  going  np  around  the  east  end  of  the  bridge,  and  to 
fit  in  with  the  proposed  park  systein  that  is  expected  soon 
to  reach  down  the  valley  from  the  famous  Rock  Creek 
Park  beyond.  Unfortunately  at  present  tlie  west  end  of 
ilic  bridge  and  the  valley  itself  are  in  a  decidedly  unkennit 


features  of  the  bridge  are  duo.  Tliose  effects  are  evident 
not  only  in  the  decoration,  ;idornment  and  color  of  the 
bridge,  but  also  in  tlie  fact  that  it  is  built  on  a  curve  in 
l>lan,  altiiough  tiiere  seems  to  be  no  very  good  structural 
reason  why  this  extremely  difficult  and  annoying  type 
of  construction  should  have  l)cen  ado])ted.  It  is  under- 
stood, however,  that  someone  in  higher  authority  had 
been  particularly  im])ressed  with  the  artistic  effect  of 
the  famous  old  c\ir\cd  arch  viaduct  of  the  Baltimore  & 
Ohio  P.R.  at  Ivelay,  .Md.,  just  outside  of  Baltimore,  and 
took  occasion  to  use  the  same  general  scheme  for  the 
Q  St.  bridge.  The  plan  is  partly  allowable  because  the 
approach  streets  on  the  opposite  sides  of  the  gorge  are 
not  in  alignment. 

The  bridge  for  the  time  being  will  be  used  only  as  a 
hiiihwav  erossinfi:.     It  consists  of  five  arch  s|)ans  varving 
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from  43  ft.  dear  sjian  in  Iho  center  to  48  ft.  for  the 
next  adjoining  two,  and  1 1  ft.  for  the  end  spans.  It 
carries  two  7-ft.  sidewalks  and  a  33-ft.  roadway.  There 
are  twin  arch  ribs,  each  of  solid  reinforced  section  footing 
into  separated  piers.  Screen  arches  of  thin  section  span 
l/otwecn  the  main  arches  to  form  a  solid  sofifit. 

The  reinforced-concrete  floor  slabs  are  carried  on  two- 
way  beams  that  rest  on  transverse  walls  reaching  down 
(o  the  arch  ribs.  These  walls  are  cross-braced  longi- 
liidinally,  as  shown  in  Fig.  2.  Solid  spandrel  walls  form 
a  showing  face,  as  may  be  noted  from  the  view  in  Fig.  1. 
Sidewalks  are  carried  on  overhanging  beams  that  are 
joined  with  arches  in  a  highly  ornamental  fashion,  as 
noted  in  the  view  of  the  whole  arch. 

The  center  line  of  the  roadway  is  curved  to  a  radius 
of  474  ft.  The  piers  are  curved  on  their  outer  face  and 
dimensioned  to  fit  the  radii,  as  shown  in  the  plan  Fig.  2. 
The  arch  ribs  themselves,  as  well  as  the  spandrel  walls, 
are  also  bent  to  this  same  curvature.  In  construction  this 
did  not  caiise  as  muc4i  difhculty  as  might  be  imagined, 
because  the  arches  are  so  short  that  the  offset  was  in  no 
case  very  large.  The  curve  is  carried  to  the  roadway  and 
shows  in  the  curbstone  and  in  the  railing.  It  is  so 
slight  that  a  casual  observer  on  the  bank,  so  far  away 
as  not  to  be  able  to  see  the  roadway  with  its  curbs  and 
railing,  might  not  realize  that  the  bridge  is  curved  in 
plan  unless  the  eve  took  in  the  line  of  the  street  continuing 
the  bridge  on  the  far  side.  Tn  the  first-page  view  this 
street  may  be  noted  as  the  white  strip  extending  to  the 
right  at  the  far  side  of  the  bridge. 

Details  of  Aiu'tment  Design 

The  abutments  are  of  the  wing  ty])e  and  somewhat  im- 
usual  in  design.  Fig.  2  shows  some  of  the  details  of 
tlie  west  abutment.  The  other  is  quite  similar.  Both 
abutments  and  the  piers  foot  on  rock.  As  will  l)e  noted 
in  the  drawing,  the  wings  are  of  complex  plan,  but  the 
general  type  of  construction  is  a  thin  retaining  wall 
backed  with  earth.  At  the  arch  rib  the  wall  is  extended 
liiickward  to  take  care  of  the  thrust  from  the  arch,  but 
the  middle  section,  in  Fig.  2,  is  typical  of  the  other  parts 
of  the  wall.  This  wall  is  46  ft.  high  to  the  top  of  the 
solid  8-ft.  concrete  base.  It  is  1  ft.  8  in.  thick  down  to  IS 
ft.  below  the  tuj)  and  increases  uniformly  in  thickness 
from  that  ])oint  to  the  top  of  the  base  wall,  where 
it  has  a  thickness  of  7  ft.,  reinforced  as  shown  in  the 
section. 

At  the  rear  of  the  wing  wall,  where  the  slope  oF  the 
bank  began  to  come  up  so  high  on  the  wall  that  it  was 
not  thought  worth  while  to  excavate  clear  to  the  bottom, 
the  wall  itself  was  carried  down  to  a  depth  required  by 
the  showing  face.  The  fill  was  made  on  top  of  a  re- 
lie\ing  wall  .3  ft.  thick,  which  rested  on  the  existing 
earth  and  which  was  joined  by  steel  and  concrete  to  form 
an  integral  part  of  the  main  wall.  In  this  way  the 
thrust  on  the  showing  wall  was  considerably  reduced.. 
The  faces  of  all  of  the  walls  are  slightly  battered. 

It  might  be  noted  that  in  view  of  a  disastrous  ex- 
]XTience  some  ten  years  ago  in  the  Connecticut  Ave. 
bridge  in  Washington,  the  engineers  of  the  city  made 
special  provision  that  the  abutment  between  the  outer 
lines  of  the  bridge  should  not  be  completely  back-filled 
until  after  the  arch  centers  were  struck. 

The  decorations  and  ornaments  to  the  bridge  are  a 
•special  feature.     Tlu>  tone  n[  the  bi'idj^c  is  red,  the  main 


l)art  of  the  spandrel  walls  being  of  a  reddish  concrete  bush- 
hammered  for  rough  surface.  The  quoins,  coping,  railing 
and  ai)utmcnt  faces  are  of  a  red  .sandstone.  Tlie  sjieci- 
fications  required  that  the  concrete  face  should  be  made 
of  an  aggregate  fonned  from  the  crushed  sandstone  which 
went  into  the  cut  stone  of  the  bridge,  Ijut  when  a  test 
concrete  was  made  in  this  way  it  was  found  that  the 
cement  and  sand  so  nullified  the  reddish  tint  of  the 
crushed  sandstone  as  to  give  a  concrete  in  no  way  re- 
sembling in  tone  the  original  saiulstone.  After  consider- 
able experiment  and  search,  however,  a  red  sand  was 
found  in  a  pit  in  Virginia  near  Washington  which,  when 
mixed  with  cement,  formed  a  mortar  very  similar  in  tone 
and  color  to  the  sandstone.  Unfortunately  the  effect  of 
the    bushhaniniered    concrete    is    somewhat    lessened    l»v 


PIG.   3.     ONE  OF   THE   BRONZE  BUFFALOES   ON   THE 

Q  ST.  BRIDGE 

A.    Phiinister    Proctor,   sculptor 

streaks  in  the  coui-rete  face  where  patclies  of  different- 
colored  concrete  got  against  the  form.  This  mav  be 
jioticed  in  the  view  in  the  first  page.  It  may  disappear 
in  time  when  the  concrete  surface  has  weathered  some- 
what. 

In  addition  to  the  ordinary  bridge  decorations  in  the 
form  of  cut-stone  quoins  and  coping,  the  Q  St.  liridge 
h.as  also  very  ornamental  carving  of  the  railing  and  the 
carved  "Aztec's  head"  at  the  base  of  each  cantilever.  In 
addition  the  center  of  each  spandrel  wall  between  arches 
has  a  highly  ornamental  monogram  D.  C,  for  the  District 
of  Columbia.  Another  innovation  is  the  placing  of  the 
lamp  posts  on  "isles  of  safety"  on  the  center  line  of  the 
1  oadway. 

T'he  crowning  decorations  are  the  four  huge  bronze 
buffaloes  which  face  each  other  on  the  pedestals  at  each 
a]iproach.  These  buffaloes  were  modeled  by  A.  Phimister 
Proctor,  of  New  York,  and  cost  the  City  of  Washington 
about  $10,000.  They  make  fitting  companion  animals 
to  the  lionesses  of  the  Piney  Branch  bridge  and  the  lions 
of  the  Connecticut  Ave.  bridge  of  the  same  city.  A 
view  of  one  of  these  bronzes  is  shown  in  Fig.  3. 

The  Q  St.  bridge  was  built  by  A.  L.  Guidone  &  Co., 
of  New  York  City,  under  the  general  direction  of  D.  E. 
]\!cComb,  Engineer  of  Bridges  of  the  District  of  Columbia. 
Glenn  Brown,  of  Washington,  D.  C,  as  stated  above,  was 
(()iisultin;r  architect. 
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Variation  in  Anmtaal  Rainfalil 
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(iooil    iiiii])s   siiDwin^' 
tlirouj;Iioiit    the    I'niti'd 
Wi'iiduT  Uuivau  1111(1  liy 
Ncy.       Xnincroiis    iiuips 


the  normal  annual  |>i'('ri|iilat  ion 
Slates  aiv  iMililishi'il  In  the 
Iho  Unilfil  States  (ieologieal  Siir- 
of  sillies  kIiow  normal  annual 
rainl'iiU  witii  nioiv  preeision,  bccauso  a  smaller  inteival 
iR'tweon  tlu'  lines  ean  lie  usoil  with  (lie  larj,^ei-  scale.  With 
the  aid  of  these  maps  and  the  full  reeonis  of  the  Weather 
Hiireau.  whieh  ean  he  ohtained  from  the  (iovernment, 
it  is  possible  to  get  (|iiiek]y  a  fair  idea  of  the  mean 
annual  rainfall  conditions  at  any  point  in  the  United 
States,  as  far  as  shown  liy  existing  (hita. 

The  variation  in  rainfall  is  a  matter  of  almost  as 
nnieh  praetieal  importance  as  its  amount.  The  seasonal 
variations  may  be  found  from  certain  Weather  Bureau 
tables  that  shovv  the  normal  ])recipitations  liy  months, 
and  also  from  certain  maps  showing  seasonal  fluctuations. 
The  annual  variations  are  ecptally  important,  but  ai-e 
not  as  easily  ascertained.  In  hydraulic  literature  their 
treatment  has  been  inadequate. 

One  of  the  most  noteworthy  investigations  of  this  sub- 
ject is  that  of  Sir  Alexander  Binnie,  presented  many  years 


COEFFICIENT  OF  VARIATION  OF  ANNUAL  RAINFALL  IN 
THE  UNITED  STATES 


ago  to  the  Institution  of  Civil  Engineers^  and  more  re- 
cently without  ct^sential  change  in  his  hook  on  water- 
supply-. 

During  the  past  year  the  writer  has  made  an  effort 
to  ascertain  what  may  be  expected  in  the  way  of  variation 
in  annual  rainfall  in  the  United  States.  This  work  has 
been  done  to  aid  in  understanding  rainfall  and  runoff 
data. 

Measures  of  Variation 

There  are  many  possible  measures  of  variation.  The 
one  selected  as  most  suitable  for  this  study  is  the  "coeffi- 
cient of  variation"  as  defined  in  works  on  statistics.  It 
is  easily  obtained  by  calculation  from  the  official  records 
and  seems  better  adapted  to  the  service  than  any  other 


*Of  Hazen,  Whipple  &  Fuller,  Consulting  Engineers,  30 
East    42n(J   St.,   New    York   City. 

•Minutes  of  Proceedings  of  the  Institution  of  Civil  Engi- 
neers, Vol,  XXXIX,  Session  1874-5,  Part  I,  and  CIX,  Session 
1891-92,  Part  IIL 

''"Rainfall,   Reservoir   and    Water-Supply,"    page    12. 


thai  lias  liei'ii  .su;;;4cs1r(|.     The  coenicicnl  (if  variation  is  de- 
termineil    hy   the   Inlhiwin;.;  simple   |iriice(lure : 

The  annual  rainfalls  for  each  year  of  the  whole  record 
period  are  ohtaine(l.  The  mean  of  this  series  is  usualh' 
puhlished  hy  Ih''  Wcalhei-  liiireaii  at  the  hottom  of  the 
column,  'i'he  (lilVereiice  helween  the  actual  I'ainfall  for 
any  \ear  and  the  mean  of  the  whole  record  period  is  the 
variation  { f nan  the  mean)  for  that  year.  These  varia- 
tions are  found  for  each  year  of  the  series.  Kach  one  is 
I  hen  s(iiiared.  The  mean  of  these  s(|uares  is  then  found, 
and  its  s(|nare  root  is  taken.  This  is  the  standard  varia- 
tion. The  coelficient  of  variation  is  the  ratio  of  the 
standard  variation  to  the  mean.  ,\  i'aw  short-cuts  are  pos- 
sible, and  after  a  little  practice  the  coellieient  can  be 
found  from  a  -lO-yr.  record  in  about  40  min. 

J'ublished  records  of  rainfall  were  obtained  from  the 
Weather  Bureau.  They  fre(piently  covered  the  records 
only  up  to  li)08  or  li)()!).  The  more  recent  records  are 
available  in  other  publications,  but  to  use  them  involved 
new  listing  and  computation  of  the  means.  For  this  pur- 
pose the  additional  listing  and  averaging  needed  to  make 
them  available  were  not  undertaken.  Not  all  the  records 
were  used.  Many  of  them  were  too  short  to  be  of  much 
service.  In  general  the  longest  and  apparently  best  rec- 
ords, scattered  as  evenly  as  possible  all 
over  the  country,  were  .selected  to  the 
number  of  several  hundred.  The  co- 
efficients for  each  series  vere  deter- 
mined and  plotted  on  an  outline  map 
of  the  United  States.  On  the  basis  of 
this  information,  lines  were  drawn  to 
show  the  normal  coefficients  of  varia- 
tion all  over  the  country. 

When  the  points  first  calculated  and 
plotted  seemed,  an  inadequate  basis 
for  drawing  the  normal  lines  on  the 
map,  the  Weather  Bureau  reports  were 
again  examined  and  additional  rec- 
ords were  selected  to  help  fill  in.  Al- 
though shorter,  and  having  been  for 
that  reason  rejected  at  the  time  the  first 
selection  was  made,  these  were  used, 
until  fin^.lly  coefficients  calculated  from 
over  500  records  had  been  plotted  and 
used  in  defining  the  positions  of  the 
normal  coefficients  of  variation.  A  number  of  Canadian 
records  were  used  to  aid  in  drawing  the  lines  near  the 
border. 

On  the  whole  the  information  was  consistent.  Only 
a  very  few  stations  were  found  giving  coefficients  so  far 
from  their  neighbors  as  to  suggest  some  unusual  condi- 
tion or  error.  A  very  few  such  records  were  excluded. 
For  the  eastern  part  of  the  United  States  the  records 
used  are  sufficient  to  show  the  normal  conditions  with  a 
fair  degree  of  accuracy.  In  the  West  the  relative  varia- 
tions are  greater,  the  records  are  shorter  and  the  stations 
often  farther  apart  and  the  results  thus  less  reliable. 

The  map  made  up  in  this  way  is  reproduced  herewith. 
This  is  to  be  regarded  as  a  first  rough  approximation. 
It  serves  to  give  a  fairly  accurate  idea  of  the  general 
conditions  of  variation  in  annual  rainfall  in  the  United 
States,  but  in  detail  it  must  be  expected  that  more  ample 
data,  or  even  more  complete  use  of  existing  data  by  extend- 
ing the  studies  to  cover  everything  available,  would  re- 
sult in  changes  in  the  positions  of  the  lines.    Such  changes 
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are  most  likely  near  mountains  and  in  about  that  tiiird  of 
the  country  nearest  the  Pacific  Coast. 

The  coefficient  ol'  variation  is  lowest  on  the  Atlantic 
('oast.  That  means  that  one  can  count  on  petting  more 
nearly  the  normal  rainfall  each  year;  and  on  the  Atlantic 
Coast  the  coefficient  does  not  range  through  wide  limits. 
If  one's  experience  were  limited  to  this  part  of  the  coun- 
try, he  might  almost  neglect  the  range  and  assume  that 
there  was  everywhere  the  same  chance  of  a  very  dry  year, 
such  for  example  as  is  represented  by  a  rainfall  of  only 
(iO%  of  the  normal.  This  is  in  general  the  conclusion 
i-cached  by  Binnie  for  the  data  studied  by  him.  It  docs 
not  hold,  however,  for  the  whole  United  States.  As  one 
goes  west,  the  coefficient  of  variation  in  annual  rain- 
fall increases;  that  is  to  say,  the  chance  of  a  very  dry 
or  a  veiT  wet  year  (relatively)  is  increased. 

At  New  York  the  coefficient  of  variation  is  0.15 ;  at  San 
Francisco  it  is  0.30.  This  means  that  on  an  average  the 
relative  variations  in  annual  rainfall  at  San  Francisco 
are  twice  as  great  as  at  Xew  York.  A  year  40%  short 
of  the  normal  rainfall  conies  as  often  at  San  Francisco 
as  one  20%  short  of  the  normal  comes  in  New  York. 

By  following  this  method  of  investigation  it  will  not 
be  hard  to  find  quite  definitely  just  how  often,  on  an  avei-- 
age,  a  year  of  any  assumed  relative  wetness  or  dryness  will 
come,  and  also  to  find  what  the  chances  are  of  years  of  any 
degree  of  dryness  coming  within  a  given  period. 

If  the  rainfall  records  followed  exactly  the  "normal" 
law  of  error,  a  very  simple  procedure  could  be  outlined 
that  would  lead  directly  to  the  result;  but  the  law  that 
governs  the  rainfall  is  just  a  little  different  from  the 
"normal"  law  of  error,  and  the  difference  is  enough  so 
that  it  is  not  best  to  attempt  to  make  the  calculation  by 
its  use.  At  present  a  graphical  solution  using  probabil- 
ity paper  (see  Am.  Soc.  C.  E.,  Vol.  LXXVII,  p.  153!)) 
seems  to  be  the  surest  way  of  handling  the  matter,  and 
the  safest  way  to  get  results  applicable  to  a  particular 
locality  is  to  use  the  local  data. 

Other  things  being  equal  the  variations  to  be  expected 
in  any  period  at  different  localities  will  always  be  in  di- 
rect proportion  to  the  coefficients  of  vai'iation  in  the  re- 
spective places. 

The  work  of  making  the  computation  and  of  drawing 
the  map  was  mainly  done  by  E.  PI.  Eurich. 


iimg  th>.<s  Ps=®]bIleTna  ©If  ILocs^H 

What  seems  to  be  an  excellent  solution  of  some  of  the 
problems  noted  in  the  editorial,  "Cooperation  or  Amalga- 
mation of  Local  Engineering  Societies,"  in  Engweering 
Xeivs,  Nov.  25,  1915,  is  contained  in  the  new  regulations 
of  the  Associated  Engineering  Societies  of  St.  Louis, 
which  is  composed  of  the  Engineers'  Club  of  St.  Loitis,  the 
St.  Louis  Association  of  Members  of  the  American  Society 
of  Civil  Engineers,  and  the  St.  Louis  branches  of  the 
American  Society  of  Mechanical  Engineers,  American  In- 
stitute of  Electric  Engineers  and  the  American  Society 
of  Engineering  Contractors.  Other  local  organizations  of 
50  or  more  members  which  are  branches  of  national  engi- 
neering societies  are  eligible  for  affiliation. 

The  affairs  of  the  association  are  conducted  by  a  joint 
council  consisting  of  the  president  and  two  junior  past- 
. presidents  of  the  Engineers'  Club,  together  with  two  other 
councilors  chosen  by  each  of  the  affiliated  societies,  one 


each  year  for  a  t(  rm  of  two  years,  at  least  one  of  wliom  is 
to  be  a  member  of  the  affiliated  society's  governing  com- 
mittee, and  at  least  one  a  member  of  the  Engineers'  Club. 
The  president,  treasurer  and  secretary  of  the  Engineers' 
Club  act  in  similar  capacities  for  the  council.  The  coun- 
cil has  jurisdiction  over  all  matters  of  joint  interest. 

JoixT  Action  ox  Local  Affairs 

The  societies  of  the  association  act  jointly  on  all  local 
public  affairs  presented  for  consideration  to  any  one  or 
moic  of  the  societies.  Such  questions  are  referred  to 
the  council  for  its  reconmiendation,  and  upon  a  majority 
vote  they  are  put  to  a  referendum  vote  of  the  entire 
membership.  In  national  affairs  the  recommendations 
of  the  council,  if  any,  are  printed,  and  if  they  obtain  a 
three-fifths  vote  in  favor,  are  referred  to  the  consideration 
of  one  or  more  of  the  national  engineering  bodies. 

Each  society  is  to  arrange  per  calendar  year  two  techni- 
cal joint  meetings  in  which  all  the  other  societies  partici- 
pate. One  joint  banquet  annually  and  such  joint  meet- 
ings as  may  be  arranged  by  the  council  are  also  held. 
Each  affiliated  society  arranges  all  technical  meetings  other 
than  joint  meetings  as  "party  meetings"  in  which  only 
the  affiliated  society  and  the  members  of  the  Engineers' 
Club  participate.  Each  individual  affiliated  society,  how- 
ever, may  arrange  nontechnical  "individual"  meetings 
in  which  it  alone  may  participate. 

The  auditorium  of  the  Engineers'  Club  is  available  for 
all  joint  and  party  meetings,  and  the  members  of  the 
Engineers'  Club  have  the  privilege  of  participating  in  the 
discussion  of  any  subject  under  discussion.  In  recogni- 
tion of  the  Engineers'  Club  furnishing  the  auditorium, 
library,  clubroom,  etc.,  it  is  recognized  that  the  St.  Louis 
Engineers'  Club  is  the  parent  society  and  reserves  the  right 
to  hold  technical  and  society  meetings  and  excursions 
« ifh  or  without  the  participation  of  one  or  more  of  the 
affiliated  societies. 

Equitable  Disteibutiox  of  Costs 

Dues  are  based  on  the  estimated  cost  of  the  meetings : 
$10  for  rent  of  the  auditorium ;  $10  for  secretary  service ; 
cost  of  printed  notices,  etc.  Statements  of  each  society's 
accounts  are  rendered  quarterly  by  the  secretary  of  the 
Engineers'  Club  and  each  society,  including  the  Engineers' 
Club,  pays  its  pro  rata  share  of  the  cost  of  meetings,  based 
on  the  total  number  of  members  on  its  mailing  list,  and 
in  the  case  of  affiliated  societies  the  ninnber  of  members 
on  its  mailing  list  who  are  not  members  of  the  Engineers' 
Club.  For  individual  meetings  a  rental  charge  of  $10 
for  the  auditorium  is  made. 

In  considei-ation  of  the  Engineers'  Club  offer  to  share 
its  clubroom,  it  is  agreed  that  each  affiliated  society 
shall  encourage  its  members  to  join  the  club  and  that  the 
Engineers'  Club  will  encourage  its  members  to  join  the 
national  engineering  societies. 

The  papers  of  the  various  organizations  may  or  may  not 
be  published  in  the  monthly  journal  of  the  Engineers' 
Club;  but  there  is  to  be  published  each  year  a  Year  Book 
of  the  associated  societies,  for  which  each  society  pays  in 
pro]iortion  to  its  membership. 

Any  affiliated  society  which  fails  in  its  obligation  after 
being  notified  by  the  council  may  at  the  end  of  three 
months  be  dropped  from  the  association  by  a  majority 
vote  of  the  council.  Any  associated  society  may  withdraw 
from  the  association  after  three  months'  notice. 
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Sy.XOl'SlS  Tolul  i.rninilion  ;i.H(H).0()0  //J.,  of 
irhirh  2")%  is  rud-.  Cuts  anil  jUls  !)()  ft.  derji. 
Si>('clal  mcllwils  of  nilliii;/.  Siircadcrs  used  on 
rock-  fills.  /Iiiiils  up  lo  T)!/,  mi.  (Iiiniho  niit-ial 
slides  in  nils  and  jirorcd  unshihlc  in  fill :  hmr 
trouble  iriis  cured.  Piljicull  uiuveiuenl  of  licanj 
plant. 

llwivv  roi'kwork  i^  iiul  in  tlii'  roust nuliuii  oF  llu'  .-iii;;K'- 
track  Chosapcakc  &  Oluo  Nortliorn  Ry.  between  Seioto- 
ville  and  \Va\orly,  Oliio,  on  the  first  7  mi.  north  of  the 
Ohio  River.  Over  the  28  mi.  ol'  uvw  line  four  general 
contractors  and  about  a  dozen  .subcontractors  arc  cut- 
ting and  fdlinsi'.  and  erectiua;  culverts  and  a  viaduct.  As 
orii;inallv  jirojiosed  the  railway  was  to  run  from  Colum- 
bus to  Edgington,  Ky.,  where  it  was  to  connect  witli  tlic 
Chesapeake  &  Ohio  Ry.  The  line  was  located  between 
these  two  points;  but  owing  to  financial  conditions,  at 
the  present  time 
only  the  38-mi. 
strip  is  being  con- 
structed between 
Limeville  (2  mi. 
west  of  Edging- 
ton)  and  Waverly, 
at  wliich  point  the 
line  has  track  con- 
nection witli  the 
Norfolk  &  West- 
ern Ry.,  which 
continues  to  Col- 
umbus and  there 
connects  with  the 
track  of  the  Hock- 
ing Valley  Ry. 
(extending  to  To- 
ledo). Thus  liy 
constructing  the 
C  h  e  s  a  p  e  a  k  e  & 
Ohio  Northern, 
the  Chesapeake  & 


rrcte;  Section  '■>  (!)  mi.),  Winston  &  Co.,  liaving  H(),()()() 
yd.  of  rock,  HOO.OOO  y<l.  of  eartli  and  10.000  yd.  of  con- 
trcte;  Section  I  (II  nii.),  Robert  (J race  Contracting  Co., 
of  I'ittsbnrgb,  I'cnn.,  having  120,000  yd.  of  rock,  H'A),- 
000  yd.  of  cartli  and  i:),000  yd.  of  concrete.  The  Dravo 
Contracting  Co.,  of  Pittsburgh,  hnilt  tiie  substructure  of 
thi'  Ohio  i;i\cr  l,iid:'c;  the  McCiintic-Marshall  Constnic- 
ti(in  Co.  uill  civci,  the  superstructure.  A  considerable 
|Mrf  of  tlic  work  i^  suhli't. 

The  total  excavation  is  olinuited  at  !)()0,()00  yd.  of 
rock  and  2,700,000  \i\.  of  earth,  Section  2  having  80';{ 
of  the  rock.  Inchided  in  the  construction  are:  The 
Sciotoville  two-span  continuous-truss  bridge  over  the 
Ohio  River,  1,550  ft.,  with  viaduct  approaches  of  700 
ft.  on  the  Ohio  side  and  1,100  ft.  on  the  Kentucky  side 
(foundations  completed  having  27,000  yd.  of  concrete)  ; 
a  1,080-ft.  viaduct  over  the  Little  Scioto  River;  an  over- 
iiead  crossing  of  tlie  Baltimore  &  Ohio  Southwestern  Ry. ; 
12  highway  undercrossings;  6  overhead  cro.ssings;  3  grade 

crossings;  numer- 


HALF  SECTION 
OF  CUT 


FIG.  1.    MAP  OF  NEW  LINE,  SHOWING  ADJACENT  RAILWAYS 


Ohio  Ry.  obtains  a  desirable  outlet  to  the  Great  Lakes. 
The  maximum  grade  and  curvature  of  the  new  line  is 
0.2%  compensated  against  northbound  traffic  and  0.3% 
against  southbound,  with  the  exception  of  a  northbound 
pusher  grade  of  0.7%  on  the  Kentucky  approach  to  the 
Ohio  River  bridge.  Sidings  6,000  ft.  in  length  are  pro- 
vided every  5  mi.  They  are  flattened  out  to  facilitate 
starting  heavy  trains  from  standstill  on  the  siding. 

Contractors — Work  Tiiey  ]\Iust  Do 

The  building  of  the  new  line  is  supervised  by  the  rail- 
way under  three  residences  and  is  divided  into  four  con- 
tract sections.  Starting  at  the  Kentucky  end  the  general 
contractors  are:  Section  1  (3  mi.)  W.  W.  Boxley,  of 
Roanoke,  Va.,  having  450,000  yd.  of  earthwork  and  1,500 
yd.  of  reinforced  concrete;  Section  2  (7  mi.),  Rinehart 
&  Dennis,  of  Charlotteville,  Va.,  having  700,000  yd.  of 
rockwork,  600,000  yd.  of  earth  and  25,000  yd.  of  con- 


ous  concrete  cul- 
verts; 2  timber 
trestles  on  the 
temporary  K'onnec- 
tion  with  the  Nor- 
folk &  Western 
and  a  number  of 
strips  of  county 
and  township  road 
changes.  Concrete 
work  amounts  to 
S(;,000  cu.yd.,  of 
wiiich  32,000  yd. 
is  reinforced;  14,- 
.-)00  tons  of  steel, 
including  12,200 
for  the  Ohio  River 
bridge  is  required 
The  first  shovels 
started  work  in 
May,  the  prelimi- 
nary work  having 
Work  will  continue 


been  completed  that  same  mouth 

through  tlie  winter,  and  it  is  not  expected  to  be  completed 

for  at  least  a  year. 

How  THE  Wo];k  Is  Being  Done 
On  the  Kentucky  side  of  the  Ohio  River  a  52-ft.  fill 
containing  450,000  yd.  of  borrow-pit  earth  forms  the 
southern  approach  to  the  Sciotoville  bridge.  Record  work 
is  being  accomplished  at  the  borrow  pit  by  a  ]\Iarion 
61  (2y2-yd.  dipper)  ;  an  average  of  43,000  to  44,000 
yd.  is  being  excavated  per  month.  The  biggest  month 
for  this  shovel,  with  one  11-hr.  shift  working  6  days  per 
week,  was  53,000  yd.  The  fill  is  transported  from  the 
pit  in  6-car  or  7-car  trains  of  12-yd.  Western  air-clump 
ears  drawn  by  60-tou  locomotives  on  a  standard-gage 
track.  A  siding  and  a  water  tank  are  provided  at  the 
pit.  The  haul  is  1%  mi.,  and  two  trains  transport  the 
material  from  the  pit  to  the  fill. 
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The  filliii<i-  trestle  is  2:!  ft.  high,  having-  the  usual  two- 
pole  bents  spaced  (i  ft.  apart.  It  is  capped  with  ties, 
and  between  bents  an  extra  tie  is  spiked  to  the  rail.  By 
tlie  middle  of  November  the  trestle  had  l)een  filled  to  the 


Derember.     The   sul)foiitractor  on   this   work   is   C.    \. 
Lygon  &  Co.,  of  Prestonburg,  Ky. 

Meanwhile  a  temporary  trestle  had  been  thrown  over 
llu'    i^altimorc  &  Oliio   Southwestern   Rv.,  so  that   rook 
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FIG.    2.     METHOD  OF   EXCAVATING   DEEP  ROCK   CUTS  ON  THE  CHESAPEAKE  &  OHIO  NORTHERN  RY.  WORK 


top,  and  the  track  is  now  licing  jacked  by  track  jacks  as 
the  fill  rises.    A  western  spreader  is  used. 

Just  north  of  the  Ohio  bank  an  88,000-yd.  semi-side- 
hill  cut  55  ft.  deep'  in  rock  is  lieing  taken  out.  A  cross- 
section  of  the  cut  is  shown  in  Fig.  2.  As  indicated, 
although  really  a  through  cut,  it  is  being  worked  as  a 
sidehill  cut. 

Drill  holes  were  put  down  from  the  top  by  well  drills. 
Tlie  holes  were  spaced  about  25  ft.  apart.  They  were  first 
sprung  with  three  springing  charges  of  15,  100  and  200 
lb.  of  dynamite  resjjectively ;  the  blasting  charge  aver- 
aged 2,000  lb.  This  was  tamped  Avith  clay  by  long  wooden 
poles.  The  heaviest  blast  consisted  of  11,000  lb.  of  dyna- 
mite placed  in  five  65-ft.  holes.  The  rock  is  Waverly 
shale. 

Clearing  rock  from  this  sidehill  cut  and  from  two  more 
near-by  (225,000  cu.yd.  together)  are  two  shovels — an 
80-C  Bucyrus  (-^^'yf^-  dipper)  and  a  Marion  61.  It  is 
remarkable  what  large  pieces  can  be  manipulated  by  the 
shovels.  The  heaviness  of  the  work  is  attested  by  the 
big  rocks  on  the  adjoining  fill.  Rocks  of  14  cu.yd.  have 
been  worked  around  until  the  dipper  gets  a  purchase  on 
them,  when  they  are  lifted — only  a  point  being  in  the 
shovel — and  deposited  in  the  cars. 

Kilbourne  &  Jacobs  air-dump  cars  of  18  yd.  each  trans- 
port the  rock  to  the  fills,  and  there  a  Jordon  spreader, 
supplied  by  air  from  the  locomotive,  levels  it.  To  clear 
the  cars  of  large  rock,  it  is  necessary  to  remove  one  side 
of  the  car.  This  is  a  time-consuming  task,  as  the  cars  are 
very  heavy,  but  accidents  have  proved  the  necessity  for 
this  precaution.  Two  of  these  cars  rolled  down  a  200- 
ft.  bank  into  the  Little  Scioto  River  on  one  occasion 
when  this  practice  was  not  adhered  to.  The  wrecked 
cars  had  been  insured  for  $1,000  each.  The  insurance 
was  collected,  and  the  cars  will  be  rebuilt  at  a  later  date 
by  the  contractor.  The  material  trains  run  on  a  standard- 
gage  track.  For  long  hauls  seven  or  eight  cars  make  up 
a  train ;  on  short  hauls  or  steep  grades  three  or  four  cars 
are  sufiFLcient.  Langhorne,  Langhorne  Co.  &  Sneed  are 
working  these  three  cuts  and  fills. 

The  line  crosses  over  the  Baltimore  &  Ohio  Southwest- 
ern Ry.  a  half  mile  south  of  the  Little  Scioto  River  oii 
a  26°  skew.  The  main  track  and  a  siding  are  carried 
over  on  107-ft.  deck  girders  35  ft.  above  the  Baltimore 
&  Ohio  Southwestern  track.  The  abutments  are  carried 
on  piles  driven  into  blue  clay.     They  were  completed  in 


could  be  carried  across  to  the  fill,  which  extends  from 
tlie  crossing  to  the  Little  Scioto  viadu  t.  This  fill  con- 
tains 220,000  yd.,  of  which  50,000  is  borrowed  earth 
and  the  rest  is  rock. 

The  viaduct  over  the  Little  Scioto  River  is  1,080  ft. 
long.  Its  concrete  pedestals  and  abutments  have  been 
completed.  Upon  them  steel  towers  will  be  erected.  The 
first  (south)  four  pedestals  and  the  south  abutment  bear 
on  compact  clay ;  the  remainder  are  either  directly  on 
rock  or  are  on  piles  driven  to  rock.     The  contractor  on 


FIG.    3.     EXPLANATION   OF  SLIDES  CAUSED   BY   GUMBO 
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this  work  is  thv  same  as  on  the  Italliiiinn'  \'  Ohio  Suiith 
wcstiMii  Ifv-  crossing  jnst  ilfsnilii'd. 

'I'lic  I'xtrnsivo  roikwork  inaiU'  blnstiii;;  in  the  cuts  al- 
most universal  on  tlio  sontluM-n  lialf  of  (In-  linf.  Drill 
hoU's  arc  put  down  about  20  It.  and  ai'c  spaced  ID  It. 
a})art  in  b()tli  directions.  Drillini;,  blasting;  and  (j.\ca\al- 
ing  proi'ood  simultaneously.  Tbe  drilliui;  is  carried  on 
wluMV  tile  sbo\('l  will  make  its  next  trip  or  dire<'tly  nlicid 
or  behind  the  slio\cl.  The  holes  are  lir.-l  sprung;  by  shoot- 
in;;  1.".  to  ■.'()  sticks  (about  10  111.)  of  d\namile.  The 
liiial  or  hlastin^  diar^'e  avera.ui's  I  lb.  per  lu.yd.  of  rock. 
Sbootin-  can  conliniic  100  to  I .")()  ft.  ahead  of  tlie  sho\cl. 
IMaslin.^  is  cai-ricil  on  as  closely  ns  possible  to  the  per 
nianeid   slope   line. 

The  nundici-  of  sho\el  trips  thr(Ui,;;b  typical  (iO-l't.  and 
J).5-t't.  rock  cuts  is  shown  in  Kiy-.  2.  As  there  was  very 
little  water  em-ountcri'd  in  the  rock  cuts,  the  shovel  cuts 
were  horizontal    instead  of  beinj;'   inclined    I'or  drainage. 

Special  CuTTi.\(i  Methods  K.mploveu 

A  "razor  edge"  hill,  which  must  be  cut  to  a  depth 
of  00  ft.,  is  encountered  on  Residency  1.  The  cut  was 
started  at  grade  and  Mill  be  only  300  ft.  long.  The 
broken  rock  is  loaded  by  hand  on  mule-drawn  cars  run- 
ning on  a  narrow-gage  track.  The  work  is  being  done 
by  the  Perkins  Construction  Co.  and  should  be  finished 
by  the  first  of  the  year. 

An  unusual  method  is  being  employed  in  the  case  of  a 
cut  1,200  ft.  long  by  95  ft.  deep  at  ma.xinium.  The  hill 
has  a  hump  on  its  south  slope  about  400  ft.  long.  A 
G.\10-ft.  tuniiel  has  been  driven  through  this  hump  at 
grade  on  the  slope  line  (on  the  left,  looking  north)  and 
tindtered.  Holes  are  piit  dowTi  by  churn  drills  and  shot 
olf  in  15-  to  20-ft.  lifts;  thus  the  blasting  continues  on 
down  as  close  to  the  roof  of  the  tunnel  as  is  deemed  safe. 
The  aim  is  to  break  up  the  rock  all  the  way  down  to  the 
roof,  but  not  to  break  through  into  the  heading.  Where 
the  holes  do  not  penetrate  deep  enough,  dobey  shots  are 
.necessary.  In  one  or  two  instances  the  timbering  was 
blown  down  and  the  heading  had  to  be  cleared  of  debris. 


Alter  se\eial  shots  were  fired,  cars  wi're  immi  into  tin' 
headings,  the  timbering  was  removed  (beginning  at  the 
toe  of  the  sl(»p(!  of  broken  niatcriai  I'roni  shot)  and  the 
broken  rock  aboV(!  was  raked  down  into  tbe  cars. 

.After  all  the  rock  above  Uu:  beading  is  cleai'ed  away, 
the  cut  will  be  shot  to  width  and  a  shovel  will  Ik;  ])iit 
to  wdik.     The  leiiiaiihler  of  the  cutting  is  done  as  illus- 


VUi.    4.     rUKKK    DIVKR.SION    TO    ALl.OW    E.\CA VATIO.N 
OK  SUMMIT   CL'T 

tratetl  by  Fig.  2.  Tlu;  humj)  was  Ijlasted  by  a  subcon- 
tractor for  W.  IT.  II.  Allen,  who  in  turn  is  a  subcon- 
ti-actor  for  l?inehart  &  Dennis.  From  G  to  12  men 
(usually  •>)  do  the  work.  This  method  was  employed 
l)ecause  of  the  fast  progress  made  by  the.se  same  men 
on  a  similar  job  elsewhere.  It  is  said  that  they  there 
removed  G,000  yd.  ])er  month.  On  the  present  job  they 
are  averaging  only  2,000  yd.,  owing  to  the  heavy  going. 

A  revolving  steam  shovel  mounted  on  caterpillar  wheels 
is  a  very  novel  feature,  introduced  by  George  Ma.xfield, 
a  subcontractor  on  Eesidency  3.  This  machine,  an  18-B 
Bucyrus  with  a  Ya-yd.  dipper,  is  employed  on  highway- 
change  work.  The  cuts  were  many  and  shallow,  and  in 
order  to  save  on  moves  the  shovel  was  mounted  on  cater- 
pillars.    The  scheme  has  been  a  success. 

A  feature  of  this  work  is  the  long  hauls  in  certain 
instances.  There  are  two  5-mi.  hauls  and  one  5%-mi. 
Up  to  3  mi.,  8-  to  16-car  trains  of  4-,  4i/^-,  5-  or  12- 
yd.  dump  cars  on  narrow-gage  track,  drawn  by  20-  to 
YO-ton  dinkeys,  are  employed.     On  the  long  hauls  stand- 
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TRAPPING    METHOD    OF    EXCAVATION— TUNNEL  IS   DRIVEN;   MATERIAL,  ABOVE   IS  BLASTED   DOWN  TO 
TOP    OF   TUNNEL,    AND    TOP    TAKEN    OFF    TO    LOAD    CARS 
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ard-^'iigc  trains  are  used.  On  some  of  the  shorter  hauls 
on  Residencies  2  and  3,  dump  wagons  are  employed. 
An  especially  difficult  movement  of  equipment  was 
accomplislied  by  the  C.  \V.  IMarshall  Construction  Co.,  of 
Kansas  City,  Mo.,  when  it  moved  its  plant  from  Lucas- 
ville  on  the  Norfolk  &   Western   Ry.  to  the  work  near 


Given,  on  the  Detroit,  Toledo  &  Ironion  U.K.,  to  tlie  job, 
about  7  mi.  distant.  Temporary  track  was  built.  Four 
locomotives,  two  steam  shovels,  one  spreader,  and  tiiree 
I'-i-yd.  dump  cars  loaded  with  blacksmith  and  machine- 
siiop  supplies  traveled  in  one  train,  all  chained  together. 
A   shovel   was  placed  on  each   end  of   the  train   facing 


WELL   DRILLS   WORKING   IN   STRATIFIED 
CUT    ON    RESIDENCY    NO.    3 


START  OP  45,000-YD.  SLIDE  IN  CUT;  SHOVEL 
CLEARING   AWAY 


Harrisonville,  about  9  mi.  distant.  Three  traction  en- 
gines and  a  5-ton  White  dump-body  truck  were  employed. 
Almost  at  the  start  a  15%  grade  700  ft.  long  was  en- 
countered against  the  movement.  The  shovel  was  stripped 
of  its  boom,  dipper  handle  and  dip])er,  which  were  placed 
on  house-moving  trucks  and  drawn  up  the  hill  by  a  trac- 
tion engine.  The  shovel  proper  was  placed  on  heavy 
rails  and  sent  up  under  its  own  steam.  The  dinkeys 
were  mounted  on  house-moving  trucks  and  drawn  by  two 
traction  engines  each.  The  5i/^-yd.  dump  cars  were  trans- 
ported by  the  5-ton  White  truck,  one  at  a  time.  Three 
trips  were  made  in  a  day  of  10  hr.,  or  a  total  of  55  mi. 
])er  day,  13  days  being  required  for  the  total  movement. 
The  moving  gang  consisted  of  2  foremen,  18  men  and 
2  teams.  The  truck  is  still  employed  to  convey  coal  for 
the  plant  and  carries  the  men  and  supplies  to  and  from 
the  job. 

The  Jones-Gray  Co.,   Inc.,  also  i)erformed  a  difficult 
feat  of  plant  moving  when   its   outfit   was  taken   from 


outward,  with  the  locomotive  in  the  middle  Wire  cables 
around  the  shovel  drums  helped  the  train  npliili  or  eased 
it  down.  On  heavy  grades  lines  were  tiirown  out  by  both 
shovel's.  Both  the  shovels  and  the  locomotives  traveled 
under  steam  on  these  grades. 

Tlie  weight  of  this  train  made  it  necessary  either  to 
reinforce  the  bridges  along  the  line  or  to  build  tem])orarv 
crossings  of  cribwork  and  stringers.  The  train  took  15 
days  to  reach  the  job.  In  addition  to  this  train,  ther.,' 
were  forty-nine  12-yd.  dump  cars  which  were  transported 
in  a  truck  hauled  by  a  22-iip.  Burt'alo  Pitts  traction 
engine. 

The  plant  of  Einehart  &  Dennis,  Section  2,  consists 
of  seven  steam  shovels,  one  80-C  Bucyrus,  two  70-C 
Bucyrus,  one  65-C  Bucyrus,  one  Marion  61  and  two  Mar- 
ions of  model  41.  Four  of  tliese  shovels  were  moved 
under  their  own  steam  from  Slocum  station  on  the  Bal- 
timore &  Ohio  Southwestern  Ry.  from  3  to  6  mi.  (with 
the  same  system  used  to  move  back  in  cuts),  sometimes 


SHOVEL    1>ARTLV'    BURIED    FOLLOWING 
BLAST   IN   SIDEHILL   CUT 


TAKING   OUT    A    THROUGH    CUT    IN    ROCK; 
SHOVEL   IN    BACKGROUND 
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edjro  and    up   a    I  1%   li'nule   on   a    very   sliarp   cur\e   of 

prohahly  r)0°.     This   removal   was  acconii)lislic(l    hy    lirst 

sending  the  shovel  uj).  pulling  itseir  by  eahle  from  drum 

to  hitches  on  trees.     The  locomotive  was  pulled   (under 

steam)  hy  the  shovel  with  a  cable  from  the  drum.     The 

dump  cars  were  pulled  up  liy  cable. 

FouK  Spreaders  Used;  Two  Creeks  DivEiiTED 

Tour  spreaders  are  used  hy  three  different  contractors. 
The  first  is  a  western  spreader,  two  are  Jordans,  and 
the  fourth  is  a  home-made  machine  built  hy  the  Jones- 
ftray  Co.,  Inc.  All  four  have  given  excellent  service. 
The  two  Jordan  spreaders  are  all-steel  (except  floor)  and 
will  handle  any  rock  that  the  shovel  can  load  on  a  car. 
With  hand  s])reading  the  rock  must  be  broken  up  into 
one-man  size,  which  means  a  lot  of  additional  labor.  The 
spreader  works  a  width  of  18  ft.  on  each  side  and  can 
work  as  low  as  18  in.  below  rail.  Thus  even  for  a  double- 
track  fill  the  construction  track  on  top  does  not  have 
to  be  shifted  to  one  side,  as  is  necessary  where  shovel 
gangs  are  spreading. 

Summit  Cut  is  the  longest,  and  the  spoil  to  be  removed 
amounts  to  700,000  yd.  The  deepest  point  is  55  ft. 
Along  the  first  1,500  ft.  of  the  proposed  cut,  and  crossin,- 
it,  was  a  small  creek,  the  drainage  area  of  which  is  about 
%  sq.mi.  To  cut  through  the  creek  it  was  necessary 
to  divert  its  course,  as  shown  in  Fig.  4.  The  same 
problem  was  met  north  of  Summit  Cut,  where  the  drain- 
age area  was  smaller.  In  each  case  the  old  creek  bed 
served  thereafter  as  a  berni  ditch,  the  regular  berm  ditch 
connecting  with  it  at  each  end. 

Sliding  Ground  in  Cuts  and  Fills 
A  nximber  of  slides  have  been  encountered  in  the  various 
cuts,  of  which  some  were  of  serious  proportions.  No 
halfway  measures  of  relief  were  taken,  however,  and  the 
slides  were  overcome  by  removing  all  the  sliding  material 
in  the  zone  of  slippage.  Fig.  3  shows  the  reason  for 
the  largest  two  slides,  which  occurred  on  Section  2.  In 
detail  A  it  is  seen  that  a  rock  pocket  was  filled  with 
earth  about  18  ft.  deep.  Between  the  rock  and  the  earth 
was  a  6-in.  layer  of  gumbo,  on  which  the  earth  slid  as 
soon  as  the  shovel  had  gone  down  sufficiently.  After 
the  shovel  had  removed  the  first  lift,  a  small  slide  oc- 
curred, which  increased  in  proportions  as  the  depth  of 
the  cut  increased.  Finally  it  became  necessary  to  re- 
move all  slipping  material,  which  amounted  to  about  20,- 


(I'KI  yd.  Thi>  uas  aeeoinplished  in  (he  same  general 
manner  as  >liou  n  m  detail  (I  for  the  second  and  oven 
larger  slidi.  In  the  ease  of  the  second  cut  there  was 
also  a  pocket,  hilt  between  the  earth  and  the  rock  wan 
a  Kl-ft.  layer  of  gumbo,  on  which  (lie  earth  slid  with 
great  facility.  The  jwrtion  of  tiiis  sliding  stratum  that 
had  to  lie  removed  hy  shovel  contained  about  15,000  v<l.  "I 
material  and  was  150  ft.  long  by  20  ft.  in  maximum  de])th. 
On  tli(!  (!hesapeake  &  Ohio  Northern  work,  as  else- 
where, giimho  was  found  to  be  a  poor  material  for  (ill. 
All  of  it  is  now  wasted.  The  action  of  gumbo  in  a  till 
is  illustrated  in  detail  C,  Fig.  '.i.  This  (ill  is  on  Section 
2.  As  shown,  the  gumbo  held  up  pretty  well  almost  to 
(he  top  of  the  trestle,  when  it  began  to  subside.  Kock 
and  dirt  were  then  dumped  upon  it,  and  it  continued  to 


FIG.   in.     BUILDING  FIRST  LIFT  OF  90-FT.  ROCK  FILL  IN 
DAN  WHITE  HOLLOW 

flatten.  The  gumbo  acts  as  a  conveyor  and  carries  the 
rock  down  the  slope  and  around  the  toe.  It  is  hoped 
that  the  rocks,  which  are  piled  up  under  the  toe,  will 
work  in  and  mix  suffi.ciently  with  the  gumbo  to  stop  the 
slide  eventually.  An  earth  embankment  has  been  built 
on  one  side  of  the  toe,  as  illustrated ;  against  the  embank- 
ment, rocks  and  stones  have  piled  wp,  and  the  lateral 
movement  seems  to  have  stopped.  AVhen  the  slipping 
has  ceased,  a  second  trestle  will  be  built  on  top  of  the 
fill  in  order  to  bring  the  fill  to  the  full  height.  The 
other  method  of  building  a  high  fill  is,  after  the  first 
lift  has  been  made,  to  jack  up  the  track  imtil  full  height 
is  attained. 

Another  poor  material  that  is  being  wasted  resembles 
quicksand;  it  contains  red,  white  and  blue  clay.  This 
materia]  overlies  the  rock  to  a  depth  of  about  8  ft.  and 
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carries  flowing  water.  Above  this  poor  material  is  a  20- 
ft.  stratum  of  red  clay,  which  is  c-xccllent  for  filling. 
The  wasting  of  this  treaclierous  material  and  of  tlie  gnm- 
ho  was  not  without  its  dilliculties.  At  one  point  it  Avas 
decided  to  waste  into  a  ravine,  moving  over  the  dumping 
track  as  the  fill  widened,  but  when  tliis  was  done,  the 
track  settled  to  such  an  extent  that  it  was  unsafe  to 
allow  cars  upon  it.  The  best  sclieme  for  wasting  now 
seems  to  be  duini)ing  on  the  rock  fills.  The  poor  material 
fdls  the  voids  l)etweeu  the  rocks  and  runs  down  the  sides. 
This  scheme  provides  plenty  of  space  for  disposing  of  the 
gumbo  and  from  a  contracting  standpoint  has  but  one 
disadvantage — it  often  necessitates  long  hauls,  which  of 
course  represent  a  complete  loss  to  the  contractor. 

^r.  J.  Caples,  vice-president  of  the  Chesapeake  &  Ohio 
Northern  liy.  and  of  the  Hocking  Valley  Ky.,  is  in  gen- 
eral charge  of  the  work.  W.  ^lichel  is  Chief  Engineer. 
The  resident  engineers  are:  H.  B.  Watters,  Sections  1 
and  2;  AV.  L.  Eoller,  Section  3;  J.  W.  Holman,  Sec- 
tion 4. 

m 

Pile  trestles  built  of  creosoted  timbers  are  used  ex- 
tensively on  the  Kansas  City  Southern  Ry.  They  have 
ballasted  decks  to  give  increased  life  and  reduce  the  dan- 
ger of  fire.  The  construction  is  shown  jn  the  accom- 
panying drawing. 

The  trestle  design  is  a  good  example  of  modern  prac- 
tice in  a  type  of  structure  that  lias  been  a  notable  feature 
of  American  railways  since  their  earliest  days.  Bents 
over  22  ft.  in  height  have  horizontal  sash  braces  11   ft. 


apart  with  swayl)racing  between  them.  Upon  the  sash 
braces  arc  bolted  girts  or  horizontal  longitudinal  tim- 
bers. Diagonal  longitudinal  braces  are  fitted  iu  each 
panel,  except  in  those  bottom  jjanels  wliere  they  might 
form  an  ol)struction  to  the  free  passage  of  drift. 

The  end  bent  has  five  piles,  and  back  of  the  cap  and 
stringers  are  three  6xl0-in.  header  planks  to  hold  the 
end  of  the  roadbed.  In  trestles  having  an  odd  number 
of  panels,  one  end  panel  has  all  its  stringers  15  ft.  long. 

The  caps  and  stringers  are  sized  to  12x13%  in.  and 
8x1 5%  in.  before  creosoting.  The  treated  timbers  are 
handled  so  as  to  obviate  cutting  as  far  as  possible,  but 
where  they  have  been  cut  in  framing,  the  fresh  sur- 
faces are  given  three  coats  of  hot  creosote  oil.  Boltholcs 
bored  through  are  filled  with  the  oil,  and  the  bolts  are 
coated  with  creosote  before  being  placed.  If  the  hole 
is  not  used  it  is  closed  with  creosoted  plugs  (after  the 
oil  filling).  Where  s])ikcs  are  removed,  the  holes  are 
filled  with  oil  and  plugged  in  the  same  way. 

The  ends  of  the  deck  stringers  are  lapped  on  the  caps, 
except  that  the  outside  stringers  are  fitted  together  over 
alternate  caps.  The  amount  of  gravel,  required  for  bal- 
last is  about  0.233  cu.yd.  per  lin.ft.  of  trestle. 

An  earlier  construction  of  solid  deck  (with  creosoted 
timbers)  was  for  fireproofing  purposes.  This  had  trans- 
verse floor  planks  laid  upon  the  ordinary  packed  stringers 
and  covered  with  2  in.  of  chats  or  washed  gravel  as  a 
])rotection  against  sparks  and  hot  ashes.  The  rails  were 
spiked  to  the  floor.  The  new  standard  trestle  design 
■with  ballasted  floor,  as  here  described,  is  more  satisfac- 
tory and  gives  a  better  track.  It  was  designed  under 
the  direction  of  C.  E.  Johnston,  Chief  p]ngiiieer  of  the 
Kansas  City  Southern  Jly. 
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A  coiilrovwsy  has  (1c\c1i)|m'(I  ln'tuciMi  (he  cities  of  Ifivcr- 
-idc  anil  San  Hcrnardino,  (aiir.,  over  their  respective 
availahle  water-supplies.  San  Bernardino  is  trying  to 
enjoin  Ii'iverside  from  divert  in;;-  water  IVoni  the  San  Her- 
nardino  artesian  Imsin.  As  the  aiiiount  of  a\aihil)le  water 
is  tlie  measure  and  the  limil  ol'  the  development  of  these 
semiarid  regions,  this  supply  is  of  vital  interest  to  these 
lommunities. 

The  runoll"  I'rom  \'2'>  si|.mi.  ol'  high  mountain  drainage 
area  discharges  onto  ahsorhent  gravels  in  the  eastern  end 
of  tlie  San  liernardino  valley,  and  these  waters  ])ercolal- 
ing  seaward  come  in  contact  witli  what  is  known  as  the 
Bunker  Hill  dik(>,  near  CoUon,  where  artesian  eonditions 
arc  produced.  The  artesian  cap  in  this  instance  is  a  clay 
of  more  or  less  continuous  nature. 

The  people  of  San  Bernardino  County  ol)tain  their 
loeal  water-su])ply  hoth  for  the  town  and  for  agricultural 
purposes  by  drilling  wells  through  this  clay  cap  and 
directly  applying  water  to  their  lands  and  ]nimping  it  to 
their  houses.  In  years  gone  by  these  artesian  pressures 
at  San  Bernardino  were  suffieient  to  furnish  domestic  pres- 
sure throughout  the  house,  but  as  the  agricultural  devel- 
opment lias  progressed  these  pressures  have  decreased. 
There  arc  now  50,000  people  and  nearly  80,000  acres  of 
land  served  from  this  artesian  basin  and  the  surrounding 
streams  which  feed  it. 

The  laws  with  reference  to  the  ownership  of  under- 
ground water  have  not  been  completely  developed  and 
fixed  in  California.  The  old  rulings  have  been  to  the 
effect  that  ■waters  percolating  underground  belonged  to 
the  land,  and  the  owner  of  the  land  could  extract  and 
dispose  of  them  at  will.  The  later  rulings  of  the  Cali- 
fomia  courts,  however,  have  been  to  the  effect  that  this 
can  only  be  done  as  long  as  it  is  not  a  trespass  on  the 
owner's  grounds;  in  other  words,  that  a  man  could 
not  buy  a  100-ft.  lot,  start  a  pumping  plant  and  not  only 
extract  water  from  the  gravels  under  his  own  land,  but 
also  in  an  invidious  way  withdraw  water  from  his  neigh- 
bor's land.  These  conditions  are  modified  and  amended 
by  what  are  termed  the  prescriptive  riglits.  Where 
water  has  been  developed  for  a  period  of  five  years  without 
protest,  the  right  becomes  fixed  and  one  of  the  most  per- 
fect that  can  be  obtained  to  water  in  California. 

This  particular  controversy  is  to  determine  penna- 
nently  the  respective  rights  of  these  two  counties  to  the 
underground  waters  of  this  San  Bernardino  valley.  It 
has  involved  enormous  engineering  and  geological  studies, 
and  the  plaintiff,  which  was  the  City  of  San  Bernardino, 
took  six  weeks'  time  in  presenting  its  case,  from  the  mid- 
dle of  June  to  the  fii'st  of  August.  The  case  then  was 
postponed  with  the  hope  that  a  compromise  agreement 
could  be  arrived  at,  and  efforts  have  been  made  by  rep- 
resentatives of  the  different  parties  at  interest  to  accom- 
plish this,  but  without  avail.  It  now  appears  that  the 
case  will  again  go  to  trial  in  the  early  part  of  April. 

Extensive  studies  have  been  made  of  the  character 
and  extent  of  the  artesian  gravels,  the  rise  and  fall  of 
the  water  plane,  the  limitations  of  the  artesian  areas  and 
available  water-supply,  as  well  as  the  legal  rights. 

♦Engineering  Offices  of  J.  B.  Lippincott,  Central  Building, 
Los  Angeles,  Calif. 


RedltiacisA^  Hlllsndle  S(b!r>eetl  (Grade 
ffromm  29  to  116  Per  Ceimft. 

On  account  of  the  (ine  views  obtainable  from  their 
slopes  some  of  San  Francisco's  hills  are  juipnlar  n^sideix-e 
sites,  llnfortniiately.  however,  little  thought  was  given 
to  tii|)()graphy  by  the  surveyor  who  in  I  HI!)  first  laid  out 
the  rectangular  street  system,  which  residts  in  graders  of 
'>^>'y,  on  some  of  these  side-hill  streets.  To  eliminate 
at  a  minimum  cost  as  many  as  jiossihle  of  these  exces- 
sive grades  has  been  tlu!  recent  policy  of  the  city.  No 
standard  plan  has  been  a(l(i|)tc<|,  hut  a  separate  study  is 
niadc!  of  each  case. 

An  interesting  regrade  ])roblem  recently  undertaken  at 
the  ic(piest  of  the  pro])erty  owners  affected  is  the  rede- 
sign of  Larkin  St.  between  Chestnut  and  Francisco  St.. 
which  reduces  the  grade  from  2!)%  to  a  maximum  of 
1fi%.  The  cost  of  the  proposed  improvement  will  be 
paid  for  by  the  owners  having  frontage  on  the  streets 
to  be  regraded.  On  I.,arkin  St.  $16.31  per  front  foot 
M-ill  be  assessed  against  the  property  on  each  side  of  the 
street,  and  on  Francisco  St.  the  rate  will  be  $20.29  pei' 
front  foot.  Present  property  values  on  both  these  streets 
arc  now  in  the  neighborhood  of  $115  per  front  foot.  The 
regrade  will  probably  cause  an  advance  in  value  to  $200. 
Eegr.\des  ox  Larkix  Street 

For  a  width  of  28  ft.  the  east  side  of  Larkin  St.  (see 
accompanying  plan)  between  Chestnut  and  Francisco  St. 
will  be  cut  down  to  descend  on  a  uniform  grade  of 
16.07%.  On  this  incline  will  be  an  18-ft.  vitrified- 
brick  roadway  and  a  10-ft  concrete  sidewalk.  This  strip 
will  be  separated  from  the  west  side  of  the  street  by 
a  reinforced-concrete  retaining  wall,  and  near  the  bottom 
of  the  hill  will  turn  into  the  south  side  of  Francisco  St. 

The  west  side  of  Larkin  St.,  which  will  have  a  higher 
elevation  than  the  east  side,  will  descend  on  grades  vary- 
ing from  4.37  to  10.92%  for  a  distance  of  157.5  ft., 
where  a  vitrified-brick  pavement  28.25  ft.  wide  will  ter- 
minate in  a  parked  slope.  At  its  termination  the  west 
roadway  is  12  ft.  higher  than  the  east  roadway  directly 
opposite.  The  west  sidewalk  will  continue  down  the 
west  side  in  a  series  of  steps  to  the  level  of  the  east  road- 
way at  Francisco  St. 

Turning  westerly  the  descending  east  roadway  will 
continue  on  a  16%  grade  along  the  south  side  of  Fran- 
cisco St.  for  a  distance  of  127.5  ft.,  separated  from  the 
north  side  of  the  street  by  a  reinforced-concrete  retain- 
ing wall.  Around  the  westerly  end  of  this  wall  the  road- 
way turns  through  180°  and  descends  easterly  along  the 
north  side  of  Francisco  St.  on  a  3.6%  grade  back  to  I 
Larkin  St.,  into  which  it  turns  northerly.  1 

The  sewerage  arrangement  consists  of  two  8-in.  pipe 
sewers,  dead-ended  at  Chestnut  St.,  descending  under  each 
of  the  pavements  on  Larkin  St.  to  a  point  opposite  the 
beginning  of  the  stairway.  Here  the  westerly  8-in.  sewer  j 
is  connected  to  the  easterly  8-in.  sewer  by  a  12-in.  pipe.  I 
The  combined  sewers  are  a  12-in.  pipe  turning  to  the  west 
on  Francisco  St.  The  underdrains  of  each  retaining  wall 
are  connected  to  these  sewers  through  catchbasins.  In 
profile  the  sewers  are  parallel  to  the  new  street  surfaces. 

The  contract  for  this  construction  work  was  awarded 
to  F.  Eolandi  at  an  estimated  cost  of  approximately 
$30,000.  The  construction  will  be  done  under  the  direc- 
tion of  M.  M.  O'Shaughnessy,  City  Engineer, 
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S)  WOI'SIS  -  The  riKjiiirrr  trim  Jn-rlu/inl  llir 
form  of  liro-slori/  sewiKje-scilUini  hiiil,-  or  iiiodi- 
fied  si'iitiv  tank  hcarin;/  liis  ikiihc  rccli'trs  cli/lil 
ycar.s'  Gerinaii  and  Anicricdii  c.r/irrii'Ncc  in  drsli/n 
and  ojirnilidn  nf  hiilmlf  linilrs.  The  Innislahir. 
U'liu  worked  irilli  Pr.  Iiiilnijj  in  (Irrnidnii  and  mis 
suhsc(iu('nlli/  cngiKird  mi  llir  drsiiin  of  IinliiilJ 
tanks  for  Halliniorr.  Mil.,  has  luhlnl  a  niiinhcr  nf 
.^npfdvninihinj  iiah-.s. 

Tlie  I'dnu  (>r  sowage-settling  aiul  shulge-iligestiiig 
(K'vico  known  in  Gorniany  as  Emscherbrunnon  and  in 
America  as  Inilioff  tanks  was  first  introduced  eight  years 
ago.  Today  there  are  many  numicipalities  making  use 
of  it.  In  Germany  tlicre  are  ITO  plants  designed  to 
treat  the  sewage  of  3,000,000  i-»eo])le.  Of  these  plants 
130  are  in  operation  and  40  arc  under  construction.  In 
the  United  States  70  plants,  to  care  for  600,000  people, 
liave  been  designed,  and  over  half  of  these  arc  in  opera- 
tion. 

The  following  f(mr  questions  are  pertinent:  (1)  What 
form  of  tank  has  given  the  best  results?  (2)  ^Yhat 
should  be  the  dimensions  of  the  plant?  (3)  How  should 
the  plant  be  operated?  (4)  What  performance  may  be 
expected  ? 

What  Foem  of  Taxk  Has  Given  the  Best  Results? 

In  order  to  discuss  the  best  form  of  tank  it  will  be 
necessary  to  describe  the  most  important  forms  that  have 
been  used. 

Fig.  1  shows  the  original  design  of  Imliolf  tank :  A 
horizontal-llow  sedimentation  chamber  situated  above  one 
or  more  slndge-digestion  chambers.  The  invert  of  the 
sedimentation  chamber  consists  of  thin  partition  walls 
which  serve  to  direct  the  sewage  flow  but  which  are  not 
required  to  withstand  water  pressure.  These  partition 
walls  are  inclined  at  si\ch  an  ajigle  that  the  sludge  which 
settles  out  from  the  sewage  may  not  form  harmful  de- 
posits upon  the  walls  but  must  glide  off  and  pass  into  the 
sludge,  chamber  through  slot  a,  situated  at  the  lowest  point 
of  the  sedimentation  section.  This  slot  is  overlapped  so 
that  no  gas  bubbles  or  sludge  particles  rising  in  a  ver- 
tical direction  in  the  sludge  chamber  may  escape  into 
the  settling  chamber. 

The  inflow  of  sewage  into  the  settling  chamber  takes 
place  through  a  gate.  The  distribution  of  the  sewage  is 
effected  by  a  shallow  baffle  having  a  penetration  of  13  in. 
A  like  baftle  is  situated  at  the  effluent  end  of  the  tank. 
In  order  to  maintain  an  approximately  constant  water 
level  in  the  tank  the  outflow  of  sewage  should  take  place 
over  as  long  a  weir  as  possible,  which  should  therefore 
extend  across  the  whole  width  of  the  sedimentation 
chamber.  If' there  is  more  than  one  sludge  chamber  be- 
neath the  settling  chamber  the  direction  of  the  sewage 


♦Translated  by  Leslie  C.  Frank,  Sanitary  Engineer,  United 
States   Public   Health   Service,    Washington,   D.   C. 

tDivision   Engineer,   Emscher  Federation,   Essen,   Germany. 
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lliiu  Ibruiigh  the  l;nik  imisl  be  rc\crsi'd  iilioiit  once  every 
three  weeks.  'I'lic  livjiass  (■banni4  /;  is  j)ro\ide(l  Tor  tliis 
purpose. 

'I'lic  sludiic  in  tbc  .-hidge  cliami)er  decomposes  biolog- 
ically, ,-o  tbat  nil.  I-  a  time  it  loses  its  objectionable  char- 
iiclcr.  it  can  liicii  be  discharged  througii  tiie  sludge 
|ii|ie  r  and  coiivrycd  either  by  gravity  or  by  means  of 
pumps  lo  the  sludge-drying  bed  d.  The  litpiid  sludge 
is  black  and  has  an  odor  .somewhat  resembling  that  of 
tar  or  rubber.  A  layer  of  sludge  1"^  in.  deep  will  reduce 
in  drying  to  8  in.  in  about  one  week  and  lias  then  many 
of  the  characteristics  of  garden  eartli  or  humus. 

What  is  most  important  is  that  the  processes  of  de- 
composition in  the  tank  be  limited  to  the  sludge.  Only 
then  will  these  processes  take  ])lace  Avithout  obnoxious 
odors.  It  is  necessary  therefore  to  make  sure  tiuit  no 
flow  of  sewage  takes  place  through  the  .sludge-digestion 
cbamber.  As  soon  as  ajipreciable  amounts  of  sewage  arc 
perniitted  to  pass  througii  it  such  sewage  decomposes 
and  develops  putrid  gases  similar  to  those  developed  in 
the  well-known  septic  tank. 

The  removal  of  .settleable  solids  takes  place  in  the 
settling  chamber  entirely  independently  of  the  proces.-^es 
of  decomposition  taking  place  in  the  sludge  cliamber. 
The  extent  to  which  settleable  .solids  are  removed  de- 
pends upon  the  time  which  the  sewage  consumes  in  flow- 
ing through  the  tank.  If  this  time,  known  as  the  de- 
tention period,  be  not  made  too  long  the  sewage  will 
be  practically  as  fresli  on  leaving  tlie  tank  as  it  was  when 
it  entered. 

Addixg  an  Elemext  of  Economy 

This  form  of  Imlioif  tank  is  the  simple.st  as  well  as 
the  oldest,  and  after  the  lapse  of  eight  years  it  must 
still  be  designated  as  the  best.  Only  in  one  particular 
is  it  possible  to  add  an  element  of  economy.  Operation 
experience  has  .shown  that  the  surface  of  the  sludge 
should  not  be  allowed  to  rise  above  the  lowest  point  a. 
Fig.  2,  of  the  inclined  diaphragm.  This  fact  limits  the 
capacity  of  the  sludge  chamlier.  It  is  possible  to  in- 
crease this  capacity  consideralily  if  instead  of  designing 
the  tank  in  accordance  with  form  B  it  be  designed  in 
accordance  with  form  A.  It  is  necessary  in  any  case  to 
support  the  inclined  walls  by  means  of  a  longitudinal 
beam ;  this  beam  may  just  as  easily  be  given  the  sec- 
tion shown  in  design  A  and  be  thereby  made  to  act  as  a 
protecting  gas  deflector  for  the  two  slots  which  have 
now  been  formed  from  the  original  single  slot.  This 
form  of  construction  was  first  u.sed  in  1907. 

Many  variations  of  the  original  form  of  tank  have  been 
attempted,  but  they  cannot  all  be  described  here.  For 
example,  in  the  case  of  very  wide  tanks  the  sedimenta- 
tion chamber  has  been  designed  with  three  slots  (Goer- 
litz)  in  order  to  prevent  too  deep  a  penetration  into 
the  sludge  chaml^er.  In  America,  where  the  sewage  con- 
tains relatively  less  settleable  solids,  the  settling  chamber 
becomes  large  when  compared  with  the  sludge  chamber; 
the  natural  tendency  therefore  is  to  design  it  as  wide 
as  possilile  and  to  provide  it  with  more  slots   (Fig.  3). 
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FIG.  2. 

EFFECT  OF 

DES16N  ON 

SLUDGES  TORAQE 

CAPACITY 

(A&B) 


FIG.  5. 

DOWNWARD  AND  UPWARD 

FLOW  TANK 


FIG.  3.  FOP  WEAK  SEWAGE  ■■  LAPSE  SETTLING  CHAMBER 
AND  SMALL   SLUDGE    CHAMBER 


FIG.  4..  I 

HORIZONTAL    EXTENSION 
OF  SETTLING    CHAMBER 
(A.B&C) 
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FIG.  6.  COARSE  SCREEN  AND   GRIT  CHAMBER 


influent         Coarse 
Screen 


FIG.  7.  IMHOFF  PLANT  WITH  SECONDARY  SLUDGE  TANKS 


FIGS.   1  TO   7.    DEVELOI'MEXT  OF   DESIGX  OF  IMHOFF   TANK   FOR  SKWAGE  CLARIFICATION   AND  SLUDGE  DIGESTION 
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l'\ii'  till'  siiiuc   ri'iisdii    i(    liccoiiic.--  tlc-iralilr   in    iii;in\    niscs  ccnlci-,   lldws  mil    i';ii|iiilly  iiiid   duw  n\\  ;i  nl    iiiidi'i'  ;i   deeply 

1(1  i'\tt'ii(Hli(' si'diiiu'iitiition  cliainlH'f  li(iri/uiil;ill\    lirvoiid  pciirl  lal  iii^    halllc  and    tlirn    npwanl    in   llic  ci  rciiinlVnMi 

till'   sliiilj^c   (•liiunlu'r    ( l'"i,L;.    I).      N"t    imnv    than    Iwu   or  lial  rlllnml   diaiinrl    (\"\<^.  ■>). 

tliivi-  sliKlf,^'  cliiiiiilH'rs  ,><li(inld   \>r  idnnrrtcd   uilli  mic  .vrt-  'I'lic   ad\anla-c'   ni'   lliis  dc,-i;:n    is   tliaf    it  iidapls   iisidl' 

tliii.y    chiuiilu'r,    lull    here    hard    and     la-t     rnlcs    cannul  adnmahlv   In  the  lin  nhir  loini  nf  const  laidioii.     Kxpcri- 

hc  oivfii.  cncc  III  iiuiny  plants  of  tlic  I'liiisclicr  dislrict  lia.s  .sliowii, 

ho\\c'\cr,    Ihat    the    I'cinoval    of    sctllcahlo    solids    is    less 

K'lUNl)  C'liA.MUKKs  (ii;Ni:i;  Ai,i,\    (  II  i;  \im:i;  n-   ■      i    •      h  ■     c             r  j      l    il         •      il      1      ■       1   1  <l 

ctliciciil   in  tills  lonii  ol   tank  than  in  llic  horizoiital-flou 

111    all    of    llic   accoiiipanyiiii;    illiisf  rations   only    round  design.     'I'lic  suspended  solids  lia\('  little  opporliiiiity  of 

shidjii'  cliambL'is  niv  shown.     It  is  not    intended   Iheiehy  lieiim    removed    Ironi    the   scwa^fo    duriii<^    its    downward 

to  (k'siivnato  round  slud,i;i!  chainhiTs  as   the   hest    I'ni'  all  (oiiise,  and  the  npwanl  diroctioii  assumed  by  the  scwai^i;. 

eases.      In    .\nieriea   many   rectanjinilar  |ilants   liaxc   heeii  once   tlie   hallle   has   hceii   passed,  tends  to  carry  with   it 

huilt.     The  .\nierieaii  eiieiiieers  justify  this  hy  the  state-  some  of  tlie  lighter  settleahle  solids  and  lo  permit  them 


L'lU.S.  i  AXD  9.    OPEN-PIT  CONSTRUCTION  AND   FOltMINd   AT    Jl  KlIJERICH-HAMBORN,    GERMANY 
Left — Sludge  sumps.     Right — Flare  forms 


meiit  that  contractors  find  difliculty  in  constructing 
round  i'onns  for  reinforced  concrete  and  therefore  exact 
an  accordingly  higher  price.  I  believe,  nevertheless,  that 
round  tanks  are  cheaper,  because  the  walls  may  he  de- 
signed upon  the  basis  of  hoop  tension  only,  since  they  are 
not  subjected  to  bending  moment.  Consequently  the 
wall  sections  are  relatively  much  thinner  and  the  amount 
of  steel  required  relatively  much  less.  I  have  never  built 
other  than  round  sludge  chambers,  since  a  cylinder 
would  seem  to  be  the  natural  shape  for  any  water  con- 
tainer. The  round  shape  also  makes  it  possible  to  con- 
struct the  tanks  in  either  of  two  ways:  To  sink  them 
as  caissons,  or  to  iise  open-pit  construction.  In  the 
first  plants  constructed  in  Germany  the  tanks  were  sunk 
as  caissons,  and  this  method  of  construction  is  to  be 
recommended  wherever  the  ground  is  soft.  The  open-pit 
form  of  construction  is  often  possible,  of  course.  (See 
the  views,  Figs.  8  to  13,  for  examples  of  the  two  forms 
of  construction.) 

Eegardless  of  how  the  tanks  are  designed  or  con- . 
structed  they  must  at  least  be  sufficiently  strong  to  with- 
stand the  inner  water  pressure  without  reliance  on  any 
exterior  support.  It  is  very  seldom  indeed  that  it  is 
possible  to  depend  for  support  upon  the  ground  material 
adjacent  to  the  tank  walls. 

All  examples  of  Imhoff  tanks .  thus  far  shown  have 
the  sewage  flow  taking  place  through  them  in  a  hori- 
zontal direction  Experience  has  shown  that  this  is 
the  best  method.  Plants  in  which  the  direction  of  sew- 
age flow  is  downward  and  upward  have  not  given  such 
good  results.  Their  description  in  this  paper  will  there- 
fore be  made  brief.  Such  tanks  as  have  been  built  for 
downward  and  upward  sewage  flow  have  consisted  of 
individual  round  units.    In  them  the  sewage  is  led  to  the 


to  pass  off  with  the  effluent.  The  downward-and-upward 
design  of  plant  is  totally  unadapted  for  sewage  coming 
from  "combined  systems"  if  the  velocity  of  flow  through 
the  plant  during  times  of  storm  is  expected  to  be  in- 
creased. The  disadvantages  of  the  downward-and-up- 
ward system  in  the  case  of  the  separate  system  of  sewer- 
age are  relatively  less.  I  no  longer  recommend  this 
type  of  tank  under  any  circumstances.  If  it  is  desired 
to  convert  such  tanks  for  horizontal  flow,  it  is  merely 
necessary  to  remove  the  deep  baffle  and  to  lead  the 
sewage  through  the  tanks  in  a  radial-horizontal  direc- 
tion, substituting  for  the  deep  baffle  a  shallow  scum 
ring  near  the  outer  circumference.  Tanks  of  this  lat- 
ter shape  have  been  designed  and  constructed  for  the 
city  of  Baltimore.  It  is  possible  to  modify  these  tanks 
still  further  by  leading  the  sewage  through  them  from 
one  side  to  the  other  rather  than  radially.  Plants  of 
this  kind  have  been  constructed  in  Germany. 

Deep  tanks  are  to  be  preferred  to  shallow  tanks  be- 
cause in  them  the  decomposition  of  the  sludge  is  im- 
proved. This  is  so  because  in  these  deeper  tanks  the 
temperature  is  maintained  more  uniformly  and  because 
the  stirring  action  of  the  rising  gas  bubbles  is  more  in- 
tense. Because  of  the  relatively  better  sludge  decom- 
position the  sludge  chambers  of  the  deeper  tanks  need 
not  be  designed  so  large.  In  addition  the  sludge-drying 
beds  may  be  designed  smaller  because  the  sludge  from 
the  deeper  tanks  contains  more  gas  and  dries  more  easily. 

[To  the  advantages  of  depth  of  tank  may  l)e  added  the 
possible  advantages  of  depth  of  sludge  layer.  Sludge 
flakes  are  probably  compressible  and  may  be  likened 
to  very  small  sponges.  If  a  piece  of  wire  screen  were 
made  to  cover  a  mass  of  water-soaked  sponges  in  a  con- 
tainer  and   the    screen   then   loaded   with    weights    the 
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sponges  would  compress  and  a  water  layer  appear  ai)()ve 
the  screen.  The  moisture  content  of  the  sponges  would 
naturally  thereby  be  reduced.  In  like  manner  any  hori- 
zontal plane  in  a  mass  of  sludge  may  be  considered  as 
being  occupied  by  a  screen  and  the  mass  of  heavier- 
than-water  sludge  above  this  plane  as  equivalent  to  the 
weights.  It  seems  probable  then  that  if  sludge  par- 
ticles are  both  compressible  and  heavier  than  water  tiie 
depth  of  sludge  layer  will  have  an  important  influence 
upon  the  average  moisture  content  of  the  sludge,  or  the 
deeper  the  layer  the  lower  tlie  average  moisture  content. 
This  may  afford  anotlier  reason  why  with  deep  tanks  the 
sludge  chamber  need  not  be  designed  so  large  as  with 


retain  as  nearly  as  possible  only  pure  sand  or  grit.  To 
this  end  a  velocity  of  about  8  to  12  in.  per  .sec.  should 
t)e  maintaiiierl  in  all  parts  of  the  (fiiamber.  The  gril 
cband)er  oughl  not  to  i)e  deep.  It  forms,  .so  lo  speak. 
simply  a  modified  part  of  the  .sewer,  in  which  the  velocity 
of  flow  has  been  reduced  to  below  the  grit-trauriportiiiii 
point.  The  length  of  the  grit  chamber  depends  on  the 
amount  of  grit  which  it  is  ex])ected  will  be  received  dur- 
ing the  interval  between  cleanings,  .say  three  days.  The 
grit  chamber  may  most  advantageously  be  constructed  in 
three  units.  To  clean  one  of  these  units  it  is  nece.s.sarv 
to  take  it  out  of  operation  and  drain  the  retained  grit 
by  means  of  tlie  underdrainage  .systc^m   provided   in   tiie 


FIGS.  10  AND  11. 


IMHOFF  TANK.S  UNDER  CONSTRUCTION  BY  OPEN-PIT  METHOD  AT  STEELE,  GERMANY 

Right — Forms 


Left— Sludge-chamber   sump    completed    in    front;    form    workifor  .sludge  chamber  in  middle  and   in   rear 

removed    from    top    of   tank 


shallow  tanks.     The  same  factor  will  also  influence  tbe 
required  area  of  sludge-drying  beds. — Translator.] 

In  discussing  Inihoff  sewage-treatment  plants  it  will 
be  pertinent  to  consider  those  parts  auxiliary  to  the  tanks 
themselves.  The  simplest  designs  have  here  also  proven 
to  be  the  best. 

COAKSE    SntEEX.S   AND   GlilT    ClIAMBEKS 

Coarse  screens  are  absolutely  necessary.  The  function 
of  these  screens  should  not  be  confused  with  that  of  so- 
called  fine  screens.  Tlie  function  of  the  coarse  screens 
is  not  to  remove  as  much  of  the  suspended  matter  as 
possible,  which  is  true  of  fine  screens,  but  instead  to 
remove  only  such  coar.se  matters  as  would  tend  to  clog 
the  Imhofl:  tank  sludge  pipes.  Above  all  it  is  highly 
desirable  that  fecal  matter  be  not  retained  on  these 
screens.  Coarse  screens  therefore  should  have  a  clearance 
of  about  2  in.  They  should  be  placed  in  an  inclined 
position  and  tbe  sewer  cro.ss-section  at  this  point  should 
be  increased  somewhat  in  width,  but  not  much.  The 
coarse  screens  should  be  cleaned  l)y  hand  from  time  to 
time.  Only  in  the  case  of  very  small  plants  which  are 
close  to  the  source  of  the  sewage  and  at  wliich  the  fecal 
matters  arrive  in  an  undivided  state  will  it  occasionally 
])rove  advisable  to  install  a  screen  with  a  smaller  clear- 
ance than  above,  on  which  these  undivided  fecal  matters 
may  be  retained  and  broken  up  so  that  they  will  not 
float  for  too  long  a  time  upon  the  surface  of  the  tank. 

Grit  chambers  will  be  required  in  large  plants  that  re- 
ceive sewage  from  a  combined  system.  In  the  case  of 
grit  chambers,  as  in  the  case  of  coarse  screens,  it  is  un- 
desirable to  retain  appreciable  amounts  of  organic  matter. 
Its  presence  would  induce  difficulties  in  the  su1)sequent 
bandling  of  the  grit.     It  should   in  fact  be  the  aim  to 


design  (Fig.  <>).  The  grit  may  then  lie  removed  by 
liand  or  witli  tlie  aid  of  a  crane. 

The  system  of  .sludge  pipes  jn-ovided  for  the  sludge 
chambers  mu.st  include  a  pipe  and  a  gate  for  each 
chamber,  so  that  it  will  be  possible  to  discharge  from 
any  chamber  independently.  The  pipe  should  prefer- 
ably discharge  directly  into  an  open  channel,  so  that  the 
attendant  may  be  able  to  observe  the  sludge  as  it  comes 
from  the  tank.  The  hydraulic  gradient  which  should  be 
provided  for  closed  sludge  pipes  is  about  12%  and  for 
open  channels  2%%.  It  is  advisable  to  include  in  the 
bottom  of  the  sludge  chamber  a  water-agitation  system. 
This  system  should  not  be  connected  permanently  with 
the  water  mains  as  it  will  be  used  but  seldom  if  at  all. 
The  system  is  provided  merely  so  that  it  may  be  possible. 
if  necessary,  to  agitate  the  sludge  in  order  to  promote 
its  decomposition.  If  the  operation  of  the  tank  .shows 
that  such  agitation  is  necessary  the  water-agitation  sys- 
tem may  be  connected  with  the  main  by  means  of  a  hose. 

The  sludge  beds  should  consist  of  a  comparativel\ 
large  number  of  independent  units,  so  that  in  drying 
the  sludge  some  of  these  units  may  be  receiving  fre.'^b 
sludge  while  others  are  drying  and  while  still  others 
are  having  the  dried  sludge  removed.  The  sludge-dry- 
ing beds  are  provided  with  an  underdrainage  system  that 
is  covered  with  a  porous  material  such  as  slag  or  gravel. 
On  this  gravel  must  be  placed  fi/^  or  2  in.  of  sand  or 
some  other  equally  fine  material.  This  layer  of  fine 
material  must  be  renewed  from  time  to  time  because 
each  removal  of  dried  sludge  includes  a  certain  amount 
of  the  sand  layer.  Such  renewal  of  fine  material  is  pro- 
vided for  in  the  plants  of  the  Emschergenos.scnschaft  by 
making  use  of  the  grit  recovered  from  tlie  grit  chamber. 
Each  drying  bed  is  ))rovided   with  a  narrow-gage  track 
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|)lari'(l  nil  11  lc\cl  witll  111!'  ll|i|i(M'  surrncc  of  llir  l)C(l. 
'riii'Sf  Inuks  |irriiiil  llic  iisr  (if  slii(li:i'  r;irs  Mild  tluTcliy 
fi'IVlltlv    riinlltillc    til.'    irlii(i\:il    (p|    till'   slll(l,L^c. 

In  tlio  tii'st  liiilioll  si'\\iij;('  ]ilaiit>  llu'  |iiiiii|iiiig  df 
sliulge  WHS  inoidi'd  as  imicli  as  possililc  ln'caiisc  the  drv- 
iny-  of  the  sliulgo  is  proiuotocl  l)y  its  fj;as  cniilciil,  and 
luimpinjj  toiuls  to  ivniovu  tliis  gus  contont.  'i'liis  dil- 
liiulty  lirts  siiU'O  been  ohviated.  In  the  new  |)lants  (d' 
tlio  Enischer  district  the  i)iun|)s  arc  augnieiitod  by  a  secon- 
dary sludge  tank.  Tliis  tank  i.s  of  such  size  as  to  pro- 
vide for  the  shulge  a  detention  i)eriod  of  about  one  week — 
wiiicli  will  permit  the  necessary  gases  to  form.  Ftom 
the  seconihuT  tank  tiie  sludge  ilows  liy  gravity  to  the 
sludge  bed  in  the  same  condition,  so  far  as  its  drying 
characteristics  are  concerned,  as  if  it  bad  never  bci'ii 
])uni]H'd    ( i'ig.  1).     In   many  of  the  moi'c  I'ccciit    plaiils 


lulled  Slates.  'Tile  (icrman  design  assumes  that  tbr 
daily  lldu  lakes  phuc  iii  I  I  jir.,  and  llie  American  de- 
si;;ii  that  it  takes  phnv  m  IS  br.  On  this  basis  tla;  (ier- 
iiiaii  X  tiling  chamber  would  be  c(|ual  in  size  to  1.5  -^  1  I, 
and  Ibc  American  settling  chamber  to  ;>  -^-  18  times  the 
daily  sewage  How.  I'cr  miIiiiiic  of  How  the  American  set 
tling  chamber  is  tbercloic  only  ;!.")'/  larger  than  the 
(icrman  settling  cliamber.  Inasmiicli  as  the  1  I-  and  IK- 
hr.  assumptions  in  Germany  and  the  United  States  are 
both  arbitrary  it  would  seem  simpler  to  use  mean  de- 
tention period  instead  of  nominal  detention  period  and 
to  say  that  the  mean  detention  period  based  on  the  aver- 
age daily  sewage  flow  is  in  most  eases  in  both  the  United 
States  and  Germany  about  2.()  hr. — Translator.) 

If  it  i)e  assumed  now  that  the  detention  period  has  been 
determined,   the  settling  chamber   is   tlicii    made  of  siieli 


FIGS.    12   AND    13.     PROGRESS   VIEW   AND   COMPLETED   IMHOFF  PLANT  AT  WANNE-NORD,  GERMANY 
Left — Caisson  type  of  construction.    Right — Completed  plant,  showing  .screen  chamber  and  grit  chamber  in  front  and  tanks  at  re;i 


the  secondary  sludge  tank  has  been  made  larger  than 
above  indicated  so  as  to  permit  the  sludge  chambers  under 
the  settling  chambers  to  be  made  smaller.  This  is  sim- 
])ly  equivalent  to  providing  part  of  the  required  sludge- 
digestion  capacity  under  the  settling  chambers  and  an- 
other part  above  the  sludge-drying  beds. 

AVhat  Should  Be  the  Dimensions  of  the  Plant? 

The  settling  chamber  of  an  ImhoflP  tank  should  be 
designed  like  any  plain  sedimentation  chamber.  It  is 
necessary  to  determine  first  of  all  what  should  be  the 
detention  period.  This  depends  upon  the  character  of 
the  sewage  and  upon  the  degree  of  sedimentation  required. 
Within  limits  velocity  of  flow  is  not  significant.  In  tlie 
settling  chamber,  if  it  be  properly  designed,  the  process 
takes  place  in  precisely  the  same  manner  as  in  any  quies- 
cent container.  It  is  necessary  only  to  imagine  the  quies- 
cent container  filled  with  sewage  and  passing  through 
the  chamber  at  the  same  velocity  as  the  other  sewage 
in  the  chamber.  It  is  evident  that  the  velocity  of  the 
sewage  body  as  a  whole  in  a  horizontal  direction,  so  long 
as  it  is  not  a  swirling  velocity,  has  no  influence  upon 
the  process  of  sedimentation. 

For  normal  municipal  sewage  the  practice  in  Germany 
is  to  allow  a  sedimentation  period  of  1  %  to  2  hr.  If  the 
sewage  contain  trade  wastes  of  a  nature  to  promote  the 
process  of  settling,  a  period  of  45  to  60  min.  will  suf- 
fice. To  increase  the  sedimentation  period  beyond  2  to  3 
hr.  I  believe  to  be  uneconomical. 

[There  is  very  little  practical  difference  between  a 
nominal  detention  period  of  1.5  hr.  as  used  in  Germany 
and  a  nominal  detention  period  of  2  hr.  as  used  in  the 


a  size  that  this  detention  period  will  be  idealized  during 
times  of  normal  dry-weather  flow.  By  normal  dry- 
weather  flow  is  not  meant  here  the  maximum  flow  of 
the  day,  but  something  less  than  the  peak  load.  In  gen- 
eral it  is  good  practice  to  regard  as  a  normal  hourly  flow 
for  American  conditions  one-eighteenth  of  the  total 
daily  flow.  In  Germany  the  corresponding  figure  is  one- 
fourteenth.  If,  for  example,  the  population  of  a  given 
town  is  10,000  and  the  sewage  flow  50  gal.  per  head 
per  day,  the  total  daily  flow  is  500,000  gal.  On  the 
al)ove  assumption  the  normal  hourly  flow  is  accordingly 
one-eighteenth  of  500,000,  or  27,700  gal.  If  it  is  de- 
sired to  give  a  settling  period  of  2  hr.  the  sedimentation 
chamber  must  then  have  a  capacity  of  2  X  27,700  = 
55,-iOO  gal.  During  times  of  storm  flow  the  detention 
period  is  of  course  much  less.  By  detention  period  here 
is  always  meant  the  computed  detention  period.  The  ac- 
tual detention  for  part  of  the  sewage  is  naturally  less 
because  of  short-circuiting ;  it  can  be  determined  by  means 
of  dyes  placed  in  the  influent. 

Dimensions  or  Capacity  of  Sludge  Chambers 
The  dimensioning  of  the  sludge  chamber  is  less  simple. 
For  this  purpose  it  is  theoretically  necessary  to  know 
how  much  sludge  is  to  be  expected,  how  far  this  sludge 
will  be  reduced  in  volume  by  decomposition,  Irow  long 
it  should  remain  in  the  tank  and  how  much  space  should 
be  provided  as  reserve  space  for  the  accumulation  of 
sludge  during  such  time  as  it  is  impossible  to  discharge 
any.  Practically,  however,  it  avails  little  to  attempt  to 
estimate  each  of  these  individual  factors  in  order  to  ob- 
tain the   final   result.      The   final   result  might   as  well 
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Ik'  ustiniated  at  once.  Suflicicnt  practical  experience  is 
now  available  to  estimate  the  number  of  cubic  feet  of 
sludge  cai)acity  that  will  be  necessary  per  person  con- 
nected with  the  plant.  The  values  given  in  Table  1  are 
(()  1)0  recommended. 

TABLE    1.       RECOMMENDED    SLUDGE    CAPACITY    FOR 

GERMANY    AND    THE    UNITED    STATES 

iCu.Ft.   per  Head   of  I'opuhition) 

, America v 

Northern  States 

, German.v v   w^ith  Long  Winters 

Separate  Combined  Separate  Combined 
System      System*       System        System* 
Small   plants,    less   than 
5,000    population    .... 
Normal        city        plants 
whose     sewage      con- 
tains       some        tiade 

wastes    

City  plants  whose  sew- 
age contains  an  ab- 
normal amount  of 
.sludge-forming    trade 

wastes   

•Presupposes  the  u.sc 


1.6 


2.4 


2.4 


3.6 


1  .8 
grit   chamber. 


With  this  table  it  will  be  possible  to  estimate  the 
correct  value  for  any  particular  case.  Naturally  a  con- 
.^iderable  latitude  is  assumed.  Deep  sludge  tanks  may  le- 
(piire  less  than  the  above  figures,  and  shallow  sludge 
tanks  more.  Plants  in  northern  climates  where  long 
winters  obtain  must  be  designed  larger,  and  those  in 
southern  climates  smaller.  There  are  plants  whose  shidge 
chambers  are  designed  only  half  as  large  as  the  figures 
given  in  the  table,  and  which,  with  intelligent  operation, 
nevertheless  yield  very  good  results.  In  general  it  is 
better  to  be  generous  rather  than  sparing  in  designing- 
sludge  chambers.  This  should  particularly  be  observed 
for  American  conditions  because  there  the  greater  por- 
tion of  the  cost  lies  in  the  sedimentation  chamber,  wiiicli 
is  relatively  much  larger  than  the  sludge  chamber  be- 
cause of  the  much  larger  volume  of  sewage  flow  per  capita. 

The  volume  of  wet  decomposed  sludge  that  is  to  be 
expected  for  the  separate  system  of  sewerage  is  0.1  liter 
])er  head  per  day,  and  for  the  combined  system  0.15  liter 
per  head  per  day.  An  additional  0.15  liter  or  more  per 
day  will  have  to  be  allowed  for  cities  whose  sewage  con- 
tains much  sludge-forming  trade  wastes.  With  the  as- 
sumption that  the  sludge-drying  bed  is  filled  each  time 
to  a  depth  of  12  in.  with  wet  sludge,  and  that  the  num- 
ber of  times  any  one  sludge  bed  is  filled  during  the 
year  is  15,  the  values  .shown  in  Table  2  will  hold  in  de- 
termining the  size  of   required  sludge-bed  area. 

TABLE    2.      .SLUDGE    VOLUMES"   AND    SLUDGE-DRYING 
BED   AREAS 

City  Sewage 
Containing 
an  Abnormally 
Ordinary  City  Large  Quantity 

Sewage  Containing      of  Sludge-Form- 
Some  Trade  Wastes     ing  T»-ade  Wastes 
Separate  Combined  Separate  Combined 
System         System        System        System 
Volume    of    wet    sludge 
in  liters  per  head  per 

day    0.1  0.15  0.25  0.3 

Area  of  sludge-drying 
bed  in  sq.ft.  per  in- 
habitant           0.2  0.3  0.5  0.6 

As  an  average  value  for  the  sludge-bed  area  Va  sq.ft. 
per  inhabitant  may  be  kept  in  mind.  Naturally  the  ac- 
tual area  of  sludge-drying  beds  required  will  depend 
largely  upon  the  manner  of  operation  and  upon  the  in- 
dividual conditions  obtaining.  Small  plants  in  which  it 
is  not  possible  to  discharge  sludge  so  often  will  require  a 
larger  sludge-drying  area.  Large  plants  where  the  o^Jcra- 
tion  can  be  relied  upon  as  being  extremely  careful  and 
intelligent  may  require  less  than  the  above  figures.  Tiie 
sludge  beds  in  the  Emscher  district  of  Germany  are 
smaller  than  the  values  given. 


Modefl  Cnfty-FHan^imaiag   Board 

A  city-planning  board  to  pass  upon  all  proposed  ac- 
tions affecting  the  plan  of  the  city  is  a  feature  of  tlie 
model  commission-manager  city  charter  now  l)eing  given 
its  finishing  touches  l)y  the  committee  on  municipal  pro- 
gram of  the  National  Municipal  League.  The  city-plan- 
ning aiticle  of  tiic  charter,  as  adopted  by  the  committee  on 
Dec.  27,  1915,  is  in  part  as  follows: 

There  shall  be  a  city-planning  board  of  five  memljer> 
consisting  of  the  director  of  public  works  and  utilities 
and  two  citizen  members  chosen  because  of  their  knowl- 
edge of  city  planning.  (In  larger  cities  having  a  di- 
rector of  utilities  a  board  of  five  members  consi.sting  of 
tlie  directors  of  public  works  and  utilities  and  two  cit- 
izen members  is  recommended.)  It  shall  l)e  the  duty  of 
the  board  to  keep  itself  informed  of  the  progress  of  city 
planning  in  this  and  other  countries,  to  make  studies 
and  recommendations  for  the  improvement  of  the  plan 
of  the  city  with  a  view  to  the  present  and  future  move- 
ment of  traffic,  the  convenience,  amenity,  liealth,  recrea- 
tion, general  welfare  and  other  needs  of  the  city  depend- 
ent on  the  city  plan  ;  to  consider  and  report  upon  the 
design  and  their  relations  to  the  city  plan  of  all  new 
])ublic  ways,  lands,  buildings  and  bridges  and  all  other 
])ul)lic  places  or  structure.s,  as  well  as  all  additions  to  or 
alterations  in  those  already  existing  and  the  layout  or 
plotting  of  new  subdivisions  of  the  city  or  of  territory 
adjacent  to  or  near  the  city. 

All  acts  of  the  council  or  of  any  other  branch  of  the 
city  government  affecting •  the  city  plan  shall  be  sul)- 
mitted  by  the  council  to  the  board  for  recommendations. 

Any  matter  referred  by  the  council  to  the  board  shall 
be  acted  upon  by  the  board  within  30  days  of  the  date 
of  reference,  unless  a  hmger  or  shorter  period  is  speci- 
fied. No  action  by  the  council  involving  any  points 
hereinbefore  set  forth  .shall  be  legal  and  binding  until 
it  has  been  referred  to  the  board  and  until  the  recom- 
mendations of  the  board  thereon  have  been  accepted  or 
rejected  by  the  council. 

The  board  shall  .sul)mit  to  the  council  an  annual  re- 
port summarizing  the  activities  of  tiic  board  for  the 
fiscal  year,  the  recommendations  made  l)y  it  to  the  coun- 
cil during  the  year  and  (he  action  of  the  council  during 
the  year  on  any  and  all  recommendations  made  l)y  the 
board  in  that  or  former  years.  Thi'  ainnial  n'])ort  of 
the  board  .shall  also  contain  a  program  for  improve- 
ments to  the  city  plan  year  by  year  during  at  least  the 
coming  three  years,  with  estimates  of  the  cost  thereof 
and  recommendations  as  to  how  the  cost  shall  Ik'  met. 

The  board  shall  appoint  as  secretary  a  person  of  skill 
and  experience  in  city  planning  and  may  employ  con- 
sulting city-planning  experts  as  need  may  arise.  The 
city  engineer  shall  serve  as  chief  engineer  of  the  board, 
and  it  shall  be  his  particular  duty  to  make  recom- 
mendations designed  to  bring  all  the  engineering  M'orks 
of  the  city  into  harmony  as  parts  of  one  comjirehcn- 
sive  plan.  The  executive  health  officer  of  the  city  sliall 
advise  the  board  from  time  to  time  of  any  municipal 
improvements  within  the  scope  of  the  board  which  in 
his  opinion  would  improve  the  healthfulness  of  the  city. 
The  board  shall  have  power  to  call  upon  any  branch 
of  the  city  government  at  any  time  for  information  and 
advice  which  in  the  opinion  of  the  board  will  insure 
the  cfliciencv  of  its  work. 
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QuGbQC  Bridge  EroctioniPro^rG^  lr\1915 

By  H.PBorderv* 


VeiT  satist'actorv  progress  was  mack'  during  the  past 
season  on  the  erection  ol'  tiie  Quebec  Bridge.  When  tiie 
work  of  erection  ceased,  al)out  the  middle  of  Novend)er, 
the  north  anchor  and  cantik-vei'  arms  had  been  completely 
erected,  and  the  south  anchor  arm  out  to  and  including  the 
main  post,  with  the  exception  of  a  certain  amount  of  rivet- 
ing in  the  latter,  which  will  lie  liiiislicd  next  season. 

'W'oijK  ox   riiK  Xoiri'ii  SiioiU': 

Work  on  the  noilli  side  of  the  river  proceeded  during 
the  sunmier  very  closely  in  accordance  with  the  program 
mapped  out  at  the  beginning  of  the  season.  A  start  on  the 
erection  of  the  steel  was  made  about  the  middle  of  April, 
and  by  the  first  of  June  the  anchor  arm  had  been  com- 
pleted and  the  main  post  erected  and  almost  entirely  riv- 
eted. From  this  point  on,  the  erection  of  the  cantilever 
arm  proceeded  without  any  hitch  until  completion. 

Table  1  shows  the  progress  of  the  work  by  dates  and 
the  approximate  amount  of  steel  erected.  The  maximum 
material  erected  by  one  traveler  in  one  day  was  GTO 
tons.  There  were  several  days  in  which  the  tonnage  ex- 
ceeded 600.  In  the  erection  of  the  main  post  an  average 
of  over  350  tons  a  day  was  maintained.  July  was  the 
biggest  month,  4,200  tons  being  erected.  This  refers  to 
one  traveler  and  in  each  case  on  the  south  shore. 

The  ease  with  which  the  enormous  members  were  put 

TABLE  1.  PROGRESS  OF  ERECTION  OF  CANTILEVER 
ARM,  QUEBEC  BRIDGE 

Days  Days  Approximate 

Traveler  at  Required,  Required.  Tons  of 

Panel  Point        Date  Each  Move        Full  Panel    Steel  Erected 

Main  )  i4_i6  June    r,         

post   ) 

15  June    17  12   Subpanel  ..  HTjO 

14  July    13        26     38  1,993 

13  July    19  6   Subpanel  .  .  S2S> 

12  Aug.   11        23     29  1,732 

11  Aug.   16  5   Subpanel  .  .  452 

10  Sept.    2         17     22  1,450 

9  Sept.    S  6   Subpanel  .  .  447 

8  Sept.    IS      10    16  96S 

7  Sept.    20  2   Subpanel  .  .  493 

6  Sept.    30       10     12  747 

5  Oct.    4  4   Subpanel  .  .  288 

4  Oct.    9              5     9  538 

Last   I2  Oct.    25        16    11  610 

move  ( 

0  .  .  636 

in  place  and  fitted  was  almost  phenomenal,  practically  no 
delay  whatever  being  occasioned  at  any  of  the  joints.  Ow- 
ing to  the  facts  that  very  great  care  was  taken  in  the  shop 

♦Assistant  to  Chief  Engineer,  Board  of  Engineers,  Quebec 
Bridge,  New  Birks  Building,  Montreal. 


(luring  the  cour.se  ot  manufacture  and  that  all  field  splices 
were  completely  assembled  and  reamed  out  in  place,  no 
shop  errors  had  to  be  corrected  in  the  field,  with  the 
lesult  that  no  time  was  lost  in  this  manner. 

Accurate  measurements  were  taken  as  oadi  panel  was 
erected,  to  determine  whether  the  cantilever  arm  was 
in  its  theoretical  position.  Center  maiks  were  placed  on 
each  floorbeam  before  assembling,  and  il  lias  been  fouiul 
that  these  marks  were  in  perfect  alignment  from  the  end 
of  the  cantilever  arm  to  the  anchor  ])ier. 

LiFTINCx  OF   THE   NOKTII    AnCIIOI!    AltAl 

The  total  dead  weight  of  the  cantilever  and  anchor 
arms  is  24,000,000  lb.  and  26,000,000  lb.  respectively, 
exclusive  in  both  cases  of  the  main  post  over  the  pier. 
The  erection  traveler  under  working  conditions  weighs 
approximately  1,000  tons.  The  first  effect  of  the  canti- 
levering  out  was  noticed  from  a  lifting  movement  in  the 
anchor-arm  truss  when  the  traveler  was  at  panel  point  11, 
just  after  the  bottom-chord  section  ClJO-ll  had  been  put 
in  place.  Subsequent  movements  of  this  truss  are  shown 
in  Table  2,  which  gives  the  vertical  movement  of  the  bot- 
tom chords  which  were  supjjorted  on  steel  falsework. 
These  chords  did  not  actually  lift  off  the  falsework  until 
a  \ertical  movement  in  the  center  of  over  1  in.  had  taken 
place. 

TABLE  2.     VERTICAL  MOVEMENTS,  IN  INCHES,  OF  NORTH 
ANCHOR    ARM,    QUEBEC    BRIDGE 

, Panel  Points v 

12  10             8  6  4  2 

Aug.   19    0  %             A  A-  0  0 

Aug.   24    A  A             %  i\  i',!  0 

Sept.    1     ,'c  i'c             %  A  -16  -Li 

Sept.    3     A  A              ,v  A  ft  0 

Sept.    10     ft  1/2              [I  %  V2  % 

Sept.    15     iV  1/2              li  %  ft  ft 

Oct.    1     ft  %  1  1'.  1 H  1  ft 

Oct.   8    %  1;;  1  ,';■,  1ft  1ft  }J 

The  anchorage  bars  began  to  lift  with  the  traveler  at 
panel  4.  As  noted  in  a  previous  article  (Jan.  7,  1915), 
the  diagonal  tens>ion  members  and  top-chord  eye-bars  of 
the  anchor  arm  had  been  slotted  in  order  to  facilitate  erec- 
tion while  the  truss  was  in  its  cambered  position.  As 
the  load  was  added  to  the  cantilever  arm,  these  tension 
members  came  to  a  bearing  by  degrees  until  the  whole  an- 
chor arm  was  self-supporting. 

When  the  erection  traveler  is  removed,  there  will  be  a 
iiositive  reaction  at  the  anchor  pier  of  about  200,000  lb. 
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III  order  to  put  a  tension  in  the  anehor  l)iirs,  the  fnlx - 
work  bent  under  panel  2,  next  the  anciior  arm.  will  li. 
lei't  in  and  jacked  np  under  a  load  of  (iito.ooo  III.  nniil  tin- 
huspendod  span  is  swung. 

The  last  work  performed  this  sea.son  on  the  bridge  was 
to  erect  and  place  the  eye-bar  suspenders  for  the  sus- 
pended span,  and  to  place  in  position  the  heavy  Jacking 
girders — on  the  extreme  end  of  the  cantilever  arm — 
which  will  be  used  for  supporting  the  jacks  used  in  hoist- 
ing the  suspended  span  after  this  is  floated  into  position. 
As  the  eye-bars  supporting  the  suspended  span  in  |)lace 
will  be  sul)ject  to  constant  movement,  due  to  expansion 
and  contraction  of  the  bi'idge.  the  pinholes  at  the  to])  and 
bottom  sections  have  hei-n  (it led  with  phos|)hor-l)ron/i' 
bushings. 

At  the  present  time  all  falsework  under  the  anchor  arm 
has  been  removed,  with  the  exception  of  the  bent  under 
panel  2,  as  mentioned  above;  and  the  erection  travclei' 
is  being  dismantled  and  taken  down.  This  traveler  will 
be  used  next  season  for  the  erection  of  the  suspended  span 
at  Sillery  Cove,  some  three  miles  down  the  river  from 
the  bridge,  where  falsework  is  being  built  close  along 
shore  as  staging  for  construction  of  the  sjjan. 

Progkess  of  the  South  Oantilevek 

The  inner  falsework  used  on  the  north  side  to  supjiort 
the  floor  of  the  noi'th  anchor  arm  was  last  spring  taken 
down  and  shipped  to  the  south  side  and  used  in  a  similar 
position.  As  the  shoi-e  line  on  this  side  is  at  a  diffei'ent 
elevation  than  on  the  north  side,  this  difference  in  eleva- 


MlDDLi;     UN  TKICSKCTION    OF    FIRST    MAIN    UIAGON.VL,    TO 
NORTH   SHORK   CANTILEVER   ARM 


MOW  THE^TRAIGHT-LINE  CANTILEVERS   WILL  APPEAR 
FROM   RIVER    (NORTH   CANTILEVER,    OCT.    25,    191.5) 

tion   was  taken  care  of   in   the  design   of  the    falsework 
by  leaving  out  or  adding  parts. 

From  the  experience  gained  on  the  nnith  side,  very 
much  better  time  was  made  on  the  erection  of  the  south 
anchor  arm,  a  saving  of  some  six  weeks  being  made. 
As  on  the  north  side,  this  work  went  together  without  any 
trouble,  and  the  contractor  was  able  to  im])rove  on  the 
program  laid  out  in  the  spring.  Owing  to  the  extra 
progress  made  on  the  south  side  this  year,  the  contractor 
will  have  at  least  six  weeks'  advantage  next  spring  and 
can  start  immediately  on  the  erection  of  the  cantilever 
arm.  According  to  the  present  program,  the  south  can- 
tilever arm  should  be  completed  some  time  in  September, 
1!>1(),  at  which  time  the  bridge  will  be  ready  for  coupling 
u])  the  suspended  span.  As  work  up  to  now  has  gone 
ahead  of  program  schedule,  the  bridge  is  likely  to  be 
ready   for   this  operation   at  the   time  fi.xed. 

Work  on  Suspended  Sp.w 

The  inside  falsework  under  the  floor  of  the  south  anchor 
arm  has  been  removed  and  will  be  sent  l)ack  to  the  shop 
to  be  remodeled  for  use  as  falsework  for  the  erection  of 
the  suspended  span.  The  concrete  piers  u])on  which  this 
falsework  will  rest  have  already  been  put  in  place  between 
low  and  high  water  at  Sillery  Cove,  and  early  next  spring 
a  start  will  be  made  on  the  erection  of  the  span. 

The  construction  of  the  scom's  necessary  for  support- 
ing the  span  during  floating  operations  will  also  be  started 
this  winter.  Six  scows  will  be  rerpiired,  each  160x32  ft., 
with  a  maximum  draft  of  <S  ft.  under  working  conditions. 
The  span,  as  floated  into  position,  will  be  (HO  ft.  Inug,  8S 
ft.  wide  and  110  ft.  high  at  the  center,  and  will  weigh 
a])proximately  4,700  tons.  Steel  links  .supported  from 
the  jacking  girders  at  the  end  of  the  cantilever  arms  will 
be  attached  to  the  end  of  the  suspended  span,  and  with  the 
falling  tide  the  scows  will  be  moved  from  under  the  bridge. 
Durinji-  liftinti'  operations  all  traffic  will  uecessarilv  have 
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NOJJTII    CANTIl.KVliH  OF   THE 
Falsuwork  bent  at   ikuioI -point    2  left  in  place  to  jack  up  for 

to  be  stojipcd  in  tlio  rivor.  Tf  fverylliinj;-  works  ac- 
cording to  the  schedule,  lifting  operations  should  not 
take  more  than  24  hr.  from  the  time  the  suspended  span 
is  hung  to  the  end  of  the  cantilever  arm.  By  next  fall 
it  should  be  possible,  after  many  years'  effort,  to  have 
the  two  sides  of  the  St.  Lawrence  River  linked  together 
at  this  point,  finally  carrying  the  great  government 
railway,  the  National  Transcontinental,  across  the  St. 
f.awrciice  to  its  connections  reaching  the  Atlantic  coast. 


QUEBEC   BRIDGE  ON   DEC.  2.  1915 
securing  anchorage  tension;  erection  traveler  Ijeing  dismantled 

The  St.  Lawrence  Bridge  Co.,  of  Montreal,  is  the  con- 
tractor for  this  work.  rhel])s  Johnson  is  President; 
(}.  IT.  Duggan,  Chief  Engineer;  George  F.  Porter,  Engi- 
neer of  Construction;  W.  B.  Fortune,  Superintendent  of 
Erection;  S.  P.  Mitchell,  Consulting  Engineer  of  Erec- 
tion. The  work  is  under  the  supervision  of  the  Board 
of  Engineers,  Quebec  Bridge,  Department  of  Railways 
and  Canals,  Canada.  The  board  consists  of  C.  C.  Schnei- 
der.  Raljih   Modjeski   and   C.   N.   Monsarrat,   Chairman. 


MAIN  SHOE  OF  QUEBEC  BRIDGE,  WHERE  TEN  MEiVIBERS  COME  TOGETHER 
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TIio  (k'tcriiiiiiation  of  wliat  t-liarac-U'r  ol'  expciuliturc 
shall  constitute  in  depreciation  accounting  a  "renewal," 
and  shall  thei'el'ore  he  provided  for  in  the  depreciation 
account,  and  what  shall  constitute  a  "repair,"  and  tliere- 
fore  he  paid  for  out  of  expenses  and  regarded  as  iiuiinte- 
nance,  is  a  ])rol)lein  much  encountered  and  the  source 
r)f  a  great  deal  of  misunderstanding  hetween  engineers 
and  accountants,  particularly  in  railway  work.  The  a])- 
plication  of  a  little  commonsense  will  usually  overconu; 
the  difliculties  and  result  in  a  workahle,  if  peiiiaps  not  a 
perfect,  arrangenuuit. 

This  question  has  hi'cn  made  a  still  more  dilTicult  one 
of  hite  because  of  the  detailed  character  of  the  appraisals 
prepared  by  engineers,  voluntarily  or  to  comply  with  the 
requirements  of  official  bodies,  bringing  out  the  value  of 
every  possible  detail.  "Without  due  regard  to  the  true  mean- 
ing of  the  actual  depreciation  in  the  physical  condition 
of  tlie  property  as  shown  in  such  reports  and  to  tlie  un- 
derlying purposes  of  depreciation  accounting,  accountants 
have  in  some  cases  attempted  to  employ  the  engineer's 
detailed  valuation  as  a  basis  on  which  to  form  their  de- 
preciation accounts.  Such  procedure,  while  it  may  not 
result  in  any  insurmountable  difficulties,  inevitably  in- 
volves the  accountant  in  a  most  intricate  tangle  of  detailed 
accounts  and  in  frecjuent  misunderstandings  with  the  engi- 
neer, whose  purpose  in  accurately  detailing  his  valuation 
was  not  to  imply  the  need  of  writing  up  depreciation  on 
each  individual  item  entering  into  the  construction  of  the 
property,  though  to  the  accountant  it  may  so  appear. 

The  real  purpose  of  the  depreciation  account  is  to  spread 
over  the  years  of  useful  life  the  payment  of  heavy  antici- 
]iated  charges  for  the  replacement  of  parts  of  the  property 
when  they  can  no  longer  be  kept  in  operating  condition 
hy  reasonable  expenditures  for  repairs,  where  such  charges, 
if  met  in  one  payment,  would  make  the  total  expenditure 
for  the  year  in  which  tliey  are  incurred  disproi)ortionately 
large. 

AciRi:i-;  o.v  Plant  Units  for  AccorNTixr; 

The  selection  of  the  proper  units  of  plant  upon  whicli 
l(.  base  the  charges  should  be  nuide  by  agreement  between 
the  engineer  and  the  accountant,  or  by  some  one  i)erson 
conversant  with  the  requirements  of  both  branches  of  the 
work.  In  this  way  the  engineer  can  be  certain  that  the 
depreciation  fund  will  at  the  ])roper  time  be  reasonably 
sufficient  to  cover  the  charges  wliich  will  have  to  be  made 
against  it,  and  the  accountant  nuiy  be  assured  that  he 
will  not  be  required  to  carry  an  unnecessarily  heavy  burden 
of  detailed  accounts  which  might  include  items  ])roperly 
to  be  classed  as  repairs.  In  determining  upon  projier  units 
there  is  ample  opportunity  for  disagreement,  and  here 
the  employment  of  sound  conmionsense  and  resort  to  rea- 
sonable com])romise  will  be  needed. 

For  true  economy  and  for  convenience  the  units  Tised 
should  be  as  large  as  is  compatible  with  the  equalization 
of  the  annual  maintenance  charges,  and  should  be  such 
units,  or  such  parts  of  larger  units,  as  it  is  fairly  certain 
will  have  to  be  renewed  as  such. 

In  writing  up  depreciation  on  a  generating  station  it 
would  naturallv  occur  to  one  that  each  generating  unit. 
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comprising  prime  mover,  generator  and  appurtenances, 
might  well  be  taken  as  (he  unit  for  de]>reciation,  and  an 
annual  charge  written  u|)  siiHicient  to  provide  for  its  re- 
placement on  the  expiration  of  its  estimated  life.  Here 
the  engineer  may,  liowever,  sliow  that  a  certain  appreciable 
portion  of  the  unit  may  recpiire  replacement  before  tlie 
( nd  of  the  assumed  life;  for  example,  tiiat  the  insula- 
tion of  the  armature  coils  would  l)e  very  likely  to  fail 
and  (hat  the  coils  would  have  to  be  replaced  while  the 
remainder  of  the  unit  was  still  in  good  operating  con- 
dition. 

Should  it  be  necessary  to  renew  the  entire  set  of  coils 
at  one  operation,  an  expense  would  be  involved  which 
might  tend  to  iucieasc  niidiily  the  expenditures  for  that 
particular  year,  in  wliich  case  the  armature  coils  or  wind- 
ing should  be  COM  red  by  a  separate  depreciation  charge. 
Were  it  possible  to  re])lace  individual  coils  from  time 
to  time,  this  would  incidentally  divide  the  unserviceable 
period  of  the  unit  into  a  numlier  of  short  intervals  rather 
than  one  long  interval.  Then  the  cost  of  the  replacement 
might  well  be  distributed  over  two  or  more  years,  in  which 
case  the  expenditure  in  each  year  would  not  be  sufficiently 
great  to  unbalance  the  annual  maintenance  charges,  and 
the  depreciation  could  be  written  up  on  the  generating 
unit  as  a  whole,  instead  of  on  two  or  moi-e  parts  thereof. 

.Vvoii)  ExcKssivK  Division  of  Plant 

It  is  evident  that  whether  the  units  assumed  be  large 
or  small,  the  total  cost  of  maintaining  a  unit,  that  is. 
annual  re])air  and  depreciation  charges  combined,  should 
be  the  same.  AMu>re,  however,  the  lai'ger  unit  is  used, 
as  in  the  second  situation  cited,  and  it  is  possible  to  renew 
portions  of  a  unit  under  the  heading  of  repairs,  depre- 
ciation is  written  u])  on  each  such  portion  only  once  dur- 
ing the  life  of  the  unit,  although  each  pnrtiun  nuiy  be  re- 
placed several  times  during  that  jjeriod.  In  this  way  ex- 
cessive division  of  the  depreciation  account  is  avoided,  and 
the  account  is  at  the  same  time  kept  at  a  minimum — a 
matter  of  some  importance  when  it  is  considered  that  the 
amounts  charged  to  the  dejjreciation  account  must  be 
regarded  as  practically  lying  idle. 

Were  it  possible  so  to  regulate  the  total  annual  cost 
of  repairs  and  renewals  in  a  plant  that  the  sum  involved 
would  vary  but  slightly  from  year  to  year,  or  perhaps 
rise  inversely  with  the  decrease  of  value  in  some  cases, 
a  depreciation  account  would  be  oi)viously  both  unneces- 
sary and  undesirable;  and  if  engineers  and  accountants 
will  come  together  and  discuss  the  question  on  a  rational 
basis,  they  can  in  many  cases  closely  approach  such  a 
desirable  state  of  affairs.  By  extending  the  life  of  a  certain 
unit  and  reducing  the  extent  and  cost  of  the  repairs 
made  during  a  certain  year,  with  the  knowledge  that  it 
will  be  removed  from  service  during  the  yeai-  following, 
an  amount  may  often  be  saved  sufficient  to  provide  for 
the  renewal,  covered  by  current  funds,  of  another  similar 
unit,  the  saving  on  re])airs  on  the  new  unit  during  its  first 
vear  of  use  ]n-oviding  sufficient  leeway  in  the  current  funds 
for  that  year  to  cover  the  cost  of  replacing  the  unit  pre- 
viously allowed  to  deteriorate  to  the  end  of  its  usefulness. 

To  illustrate:  If  a  certain  length  of  track  of  a  railway, 
all  of  which  is  subject  to  equal  wear,  has  an  assumed  life 
of  20  yr.,  a  sufficient  amount  may  be  charged  to  the  de- 
preciation account  each  year  so  that  at  the  end  of  the  20 
yr.  the  funds  on  hand  will  be  sufficient  to  provide  for  its 
replacement,  the  cost  of  which  will  thereby  be  distributed 
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ovor  (lie  iiili'i-vi'iiiiij;  veins.  On  the  ollui'  liiiiul,  il  in:i\ 
(Icvi'lop  that  till'  cd.sl  (if  (liis  |iiiitiiiiliir  rciilaccMUMil  coiilil 
1h'  (liviiU'il  into,  say,  si\  iiiiiuial  iliarfjcs  without  increasiii'.; 
uiuliily  tl>e  total  annual  I'ost.  liy  dividinf^  the  lcMj,Mh  ol 
track  into  six  aiiproxiiiiatcly  ('(iiiai  parts  and  fcncwiiij;- 
thi'  I'ail  111'  one  siuli  pail  (hiring'  each  n\'  the  six  ycai's  lir- 
ginninj;' and  I'ndiiiL;  willi  lln'  cii^htccnth  and  t\w'nl\-lhird 
Voars  of  lilV,  thr  icphucniml  ran  lie  madr  as  a  iTpiiir 
from  tiic  ai-fonntants'  ])oint  id'  view  and  the  niTcssity  nf 
niaintainin^'  a  nonpr(uhicli\c'  dcinrciatinn  fund  avoidrd. 
'In  sut'li  a  case  the  rails  rt'inovcd  (hninu  ihc  carlirr  years 
would  ho  used  in  extendinii'  Ihe  life  (d'  the  sections  renewed 
later,  ri'sul(in<;'  in  a  heller  average  condilion  of  the  lenulh 
of  track  durin^Li'  Ihe  linal  years  of  life  than  wonhl  he  the 
case  were  ihe  I'ephicenient  lo  he  made  as  a  whoh'  and 
(K'I'erred  iinid  ohiiynlory. 

Ac'cou  XT  A  \  Is '  1  >  I :('()  \  ( '  1 1. 1  A'r  10  N  s 

1  have  foine  into  contact  with  cases  where  the  account- 
ing representatives  of  a  l'ul)lic  Ftilities  Commission  at- 
tempted to  reconcile  the  reports  oL'  the  engineers  as  to  the 
miles  of  track  of  a  railway  company  renewed  during  a  cer- 
tain year  with  the  total  amount  (d'  rail  purchased  hy  the 
company  during  that  year.  Insistence  on  this  point  would 
mean  tliat  the  replacement  of  any  piece  of  rail,  however 
small,  would  constitute  a  "renewal,"  and  that  depre- 
ciation accounting,  if  it  were  duly  carried  out,  would  have 
to  be  based  on  a  unit  not  only  small,  but  variable  and 
of    indeterminate    life.      Even    approximate    dctei'mina- 


Imn  1)1'  ihe  life  III'  il  cerlain  piece  id'  rail  in  a  length  nl' 
li'ack  \Miidd  he  inipraelit  idile.  The  engineiir  may  he  ahle 
111  decide  with  some  di'^iice  ti(  accuracy  as  to  the  prohahle 
life  (if  Ihe  rails  in  a  ^i\('n  length  of  track  regarded  as  :i 
whole.  .\ii\  piece  nl'  Ihe  rail  may,  however,  break  and 
i'e(piire  rephicenieni  in  a  sliorl  lime,  while  aiiolher  piece 
iiia\  iiiil  (iid\  ri'niain  s<iun<l  uiilil  such  lime  ;is  the  diclales 
(if  siifely  rei|iiii-e  ils  relii(i\al  liecaiise  of  direct  weal',  hill 
nia\  ,i^i\e  a  long  lei-ni  nf  I'nrlher  ser\  ice  in  a  sho|),  \ard  or 
sidi'lrack. 

Willi  such  iteiiis  as  htiildings  and  rolling-stock  it  would 
of  course  he  ini pi  act  icalile  to  alteinpt  to  divide!  the  cosi 
(if  replaceiiieiil  in  sucii  a  mannei"  as  to  jirox  ide  for  its  dis- 
hihiilidii  under  repair  charges,  iind  in  that  case  it  be- 
ii(iii\cs  Ihe  eiiLiiiieer  and  accountani  In  "get  together" 
and  Id  decide  nil  Ihe  unit  which  will  pi'o\-e  most  satisfac- 
tory  froiii  their  cdinliined  pninl  of  \  iew. 

'I'liere  was  hroiight  to  my  alleiilion  (piile  recently  a 
ca.se  in  which  the  engineers  and  accountants  of  a  railway 
company,  being  unable  to  come  to  any  mutual  agreement 
as  to  the  proper  line  of  division  betw'cen  "repairs"  and 
"renewals,"  referred  the  (fiiestion  to  their  counsel  for  de- 
cision. .\s  far  as  1  have  heeii  aide  to  determine,  the  de- 
cision has  not  as  yet  been  rendered  ;  but  as  it  is  (piite 
likely  to  be  one  based  on  purely  legal  opinion,  devoid  of 
knowledge  of  either  engineering  or  accounting  technicali- 
ties, it  may  well  be  assumed  that  the  engineers  and  ac- 
countants will  both  very  likely  find  themselves  out  of  the 
frying-pan  and  in  the  lire  when  the  decision  appears. 


^w  Topograplhiic  Survey  Metlhi©( 
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SYNOPSIS — liailieal  changes  in  titae-honorcd 
methods  of  taking  topography  of  timber  lands  arc 
described — use  of  an  improved  Abnetj  level,  or  clin- 
ometer, and  a  special  tape,  ivhich.  employed  together 
give  directly  the  horizontal  distance  from  a  slope 
measurement.     TJir  method  is  drsrrilicd  in  detail. 

The  last  few  years  have  witnessed  a  remarkable  change 
in  the  logging  industry  of  the  Pacific  Northwest.  It  is 
only  a  few  years  ago  that  a  man  with  a  quarter-section 
of  timber  land,  a  team  of  horses  and  limited  capital  could 
engage  in  the  logging  business.  Times  have  changed ;  the 
close-in  timber  has  been  logged ;  keen  competition  has 
reduced  prices;  and  the  future  logging  operations  of  the 
large  companies  are  planned  out  on  a  comprehensive 
scale  for  years  to  come.  The  old  "tote"  road  is  being 
supplanted  by  the  logging  railroad.  The  passing  of  the 
small-mill  man  i^  marked  by  the  advent  of  the  logging 
engineer,  a  profession  unknown  a  few  years  back.  Prac- 
tically all  of  the  companies  doing  railroad  logging  in  the 
Northwest  now  employ  more  or  less  continuously  an  engi- 
neer, who  plans  and  directs  the  entire  field  operations. 

Time  was  when  a  logging  railroad  followed  the  general 
contour  of  the  ground,  with  narrow  roadbeds,  steep  grades 
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and  insulficient  drainage.  Modern  business  efficiency  no 
longer  permits  sucli  methods;  the  logging  companies  are 
now  doing  on  a  small  scale  what  our  transcontinental 
railroads  are  undertaking — eliminating  sharp  curves  and 
reducing  grades  on  the  main  lines. 

Such  construction  increases  first  cost,  but  the  logging 
engineer  no  longer  j^lans  on  tearing  up  the  steel  in  a  few 
years  when  the  area  has  been  logged.  The  subgrade  is  so 
constructed  that  the  owner  of  timber  beyond  can  afford 
to  buy  the  road  and  haul  his  logs  out  over  it  in  preference 
to  building  another  railroad.  Also  in  special  cases,  owing 
to  the  present-day  demand  for  logged-over  lands  for  farm- 
ing pui-poses,  there  is  a  chance  of  the  road  being  used  as 
a  common  carrier  in  years  to  come. 

AccuKATE  Topographic  Map  Essextial 

The  logging  engineer's  first  demand  in  taking  over  a 
new  job  is  for  an  accurate  topographic  map,  not  only  of 
the  area  that  his  company  intends  to  log  but  of  all  the  ad- 
jacent territory.  There  is  no  need  to  dwell  on  the  neces- 
sity for  an  accurate  contour  map.  It  is  the  working  plan 
of  the  logging  engineer,  on  wdiich  he  makes  the  location^ 
for  railroads,  spurs,  flumes,  chutes,  roads,  camps  and  cable 
systems. 

The  cruiser's  maps  giving  general  locations  of  streams 
and  ridges  with  occasional  elevations  t<iken  with  an  ane- 
roid barometer  served  their  purpose  in  their  day,  Init  the 
modern  logging  business  requires  more  detail.     Topog- 
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rii|>liy  iniisl  hi'  accurately  iiiajipcd,  reports  iiiiist  give  a 
careiul  classificatiuii  of  all  timber,  viz.,  .species,  standing, 
(lead  and  down,  timber  siiitai)lo  for  piling,  poles  and  ties, 
with  an  estimate  ol'  proljal)le  defects;  also  soil  classilica- 
tion,  conditions  of  undergrowth  and  mineral  indications. 

Topograpliic  sui \cys  for  logging  operations  are  made 
in  various  ways.  'I'lir  ntetliod  to  be  used  is  determined  by 
tlie  lay  of  the  lami  and  llic  density  of  the  forest  growth. 
I'ntil  a  yeai'  or  l\\<i  ago  the  custom  was  to  make  all  sucii 
surveys  by  tlie  aiicidiil  iiiciIkkI.  which  is  simply  a  refine- 
ment of  the  metiiods  formerly  u.sed  by  timber  cruisers. 
Elevations  are  determined  by  primary  leveling  along  cer 
tain  lines  selected  as  base  lines.  If  the  area  has  been 
previously  covered  by  the  survey  of  the  United  States 
(ieneral  Land  Offic'c,  it  is  customary  to  cstablisli  the  base 
along  the  section  lines;  while  in  iinsiir\i'yeii  lerritorv  ir- 
regular traverses  arc  run  along  roads,  trails  or  ridges, 
the  work  usually  being  done  by  transit  and  stadia  and  the 
elevations  computed  at  H.xed  intervals.  From  these  base 
lines  parallel  "strips"  are  run. 

The  strip  crew  usually  consists  of  a  compassman  and 
an  estimator.  The  compassman  runs  a  rough  line  with  a 
box  compass  and  jjaccs  the  distances.  He  carries  an  ane- 
roid barometer  which  he  sets  each  morning  from  the 
reading  of  a  camp  barograph,  lie  sketches  the  contours 
each  side  of  the  line  run.  It  is  necessary  to  record  the 
linu'  at  which  the  aneroid  readings  are  taken  in  order  to 
make  the  corrections  for  the  fluctuations  of  the  instru- 
ment during  the  day. 

The  aneroid,  while  a  handy  instrument  for  taking  rough 
elevations,  is  too  eccentric  to  be  relied  on  to  do  accurate 
work  (as  any  engineer  is  aware  who  has  used  it  in 
mountainous  regions  subject  to  freciuent  and  sudden 
atmospheric  changes).  As  the  working  aneroid  goes 
through  the  changing  atmosphere  conditions  during  the 
day,  it  is  necessary  to  correct  the  readings  in  proportion 
to  the  fluctuations  of  the  camp  barograph. 

After  the  day's  tleldwork  is  completed  and  the  aneroid 
readings  corrected,  the  dillicult  wni'k  of  adiusting  contours 
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on  [hv.  tlnished  nuip  still  remains.  Tf  the  toi)ogra|)her  has 
been  conscientious  and  is  skilled  in  his  work,  he  has  gath- 
ered a  wealth  of  topograjjhic  detail  which  is  all  to  be  lost 
and  wasted  when  his  contours  are  put  through  the  "jug- 
gling" process.  The  very  lack  of  preciscness  and  the 
knowledge  that  the  map  must  be  adjusted  greatly  dis- 
courages careful  and  conscientious  sketching  in  the  field. 


It  is  very  evident  that  the  ma])  cannot  be  accurate. 
.Vll  topography  is  appro.ximately  correct,  i)ut  it  would 
hardly  answer  as  a  ma|)  on  which  to  make  the  paper  hx-a- 
tion  of  a  railroad  or  a  flume.  The  cost  of  making  surveys 
using  the  method  outlined  is  from  5c.  to  35c.  per  acre. 

Sudi  was  the  condition  when  the  engineers  of  District 
Xo.  1  of  the  United  States  Forest  Service  commenced  their 
series  of  e.vperiments  to  develop  a  more  efficient  method  of 
topographic  surveying.  Ordinary  topographic-survey 
practice   was   not   api)licable.      Heavy  timber  and   dense 


PI(5.   2.     II.H'STUATING   I'.SE  OF  KPECI.A.L  SLOPE  TAI'E 

brush  and  undergrowth  |)revented  etlicient  use  of  the 
])lane-tal)le  method,  as  it  was  necessary  to  get  i)eneath  the 
cover  of  the  forest  in  order  to  get  the  topographic  detail 
required.  Also  the  operations  must  necessarily  be  com- 
bined and  coordiiuited  with  the  timber  estimating  and 
appraisal  work  and  could  not  therefore  follow  the  methods 
that  would  be  adopted  for  the  production  of  a  topographic 
map  alone.  Low  cost  was  an  important  consideration. 
The  first  tests  were  made  with  the  ordinary  Abney 
level,  or  clinometer,  familiar  to  all  engineers.  While  the 
results  were  satisfactory,  it  was  a  cumbersome  method, 
in  which  the  field  men  were  compelled  to  constantly  refer 
to  reduction  tables  in  order  to  ascertain  their  true  hori- 
zontal position.  The  instruments  as  then  made  were  not 
constructed  for  such  work,  and  it  was  almost  impossible 
to  keep  them  in  adjustment.  By  constantly  experimenting 
and  making  improvements  a  new  Abney  level  was  devel- 
oped that  is  now  manufactured  [by  Keuffel  &  Esser,  New 
York]  ex])ressly  for  work  of  this  character.  Simplified 
nu^thods  introducing  greater  speed  and  accuracy  were 
\\orke(!  out. 

Ni:w  .\i(\Kv  Lkvki,  and  Its  Tse 

The  improved  .\bney  level,  illustrated  in  Fig.  1,  is  only 
slightly  larger  than  the  old  .\bney,  and  its  cost  is  about 
the  sanu'.  The  arc  is  made  larger  and  graduated  to  read 
directly  the  difference  in  elevation  per  chain  ((56  ft.)  of 
horizontal  distance.  A  prism  has  been  substituted  for  the 
german  silver  reflector,  and  the  bublile  tube  is  made  longer, 
with  adjustment  devices  similar  to  those  on  the  bubble 
tube  of  a  transit.  The  bubble-tube  support  is  attached 
iigi<lly  to  the  indicator  arm  of  the  arc,  thus  eliminating 
the  ine\itabl(>  lost  motion  between  these  two  parts  existing 
in  all  old-style  Abneys. 

The  bubble  tube  is  arranged  to  allow  adjustment  to 
eliminate  I'efraction,  which  nuide  the  old-style  instruments 
so  unreliable  in  measuring  steep  slopes.  A  semicircular 
lens  placed  in  the  fore  end  of  the  eye-piece  tube,  as  in 
the  Locke  level,  magnifies  the  movement  of  the  bubble 
so  lis  to  greatly  facilitato  accurate  sighting.     The  various 
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rliiiiijjcs  introdiic'il  Innc  so  ini|irii\r(l  llir  insi  iiiinciil  :ni(| 
llu'  rosiilts  ol'  it-  iiilclliuml  n|irr;it  mn  h,i\i'  |ini\('(|  sd 
sur])risinf;;  lliat  lln'  new  Aliricy  will  iloiilillrss  niccl  uilli 
r!i\'(M'  iimoiij;-  liir  tiilii't'  I'liLiiiH'criiiL:  iirolrssioii,  ;iinl  ils 
usi'  in  licldwork  dI  nil  kiml,-  will  |iriili;ilil\  Iw  ^rcnlh  cx- 
trlhlr.l. 

Aside  IVoni  Hi"  >|H'(i;d  i^radiiiitioii  slinwii  in  yii^.  1, 
which  is  applicaiilc  In  all  tii|)i)L;ra|iliic  wiirk.  jdatcs  willi 
llu'  usual  di'Lircc  and  per  cent,  graduations  arc  I'lirnislird, 
and  also  a  s|icrial  graduation  to  '/\\r  dircctl\'  liori/.oiilal 
distaiur  I'l'oni  slope  iliainin<^-.  'I'his  "iradiiation  has  I'omid 
uuuh  popularity   in  cadasti'al   surveys. 

ToroiiKAiMiic  Srii\i:Ys  oi-  'riMiii;i;   Lands 

Tiiere  was  eonsideralde  olijection  at  lirsl  to  the  .Mmey 
method  ou  aeeount  of  the  neeessit\'  (d'  taping  the  slope 
distances,  but  two  years  of  trial  liavf  proved  that  this 
work  can  be  done  with  prai'lieally  the  same  eon\enience 
and  time  as  jjacini;. 

The  nnit  o(  measuremeut  adopted  was  the  chain  of  (id 
ft.,  for  the  reason  tliat  a  large  part  of  the  work  is  Hh' 
retraeement  (d'   land-siir\'e\-   lines   r(>cnrded    in   tlial    unit. 


FIG.   3.    LOCATING  CONTOfUS   HY  THK  ABNEY   METHOD 

and  also  for  convenience  in  timber  estimating.  Obviously 
a  definite  horizontal  unit  is  necessary  for  operation  without 
the  use  of  tables  and  after  thorough  trial  it  was  found  that 
a  distance  of  2  chains  was  most  convenient  for  rough 
country  covered  with  heavy  timber.  A  special  2i/2-chain 
tape  has  therefore  been  designed  for  use  with  the  Al)ney 
method,  tlie  tape  proper  consisting  of  2  chain  lengths  di- 
vided into  links,  with  an  additional  half-chain  "trailer." 
The  trailer  is  graduated  in  order  to  allow  the  proper 
slope  measurement  for  the  excess  in  length  of  the  hypote- 
nuse of  a  triangle  over  a  base  wliich  is  3  chains. 

For  example,  suppose  the  crew  to  be  ascending  a  slope, 
as  indicated  in  Fig.  2.  The  topographer  reads  from  the 
arc  that  the  rise  per  chain  on  tliat  slope  is  38  ft.  The 
rear  chainman  (usually  the  timber  estimator)  then  looks 
for  the  38  etched  beyond  the  2-chain  tag  on  the  tape, 
which  in  this  case  would  be  20.42  ft.  beyond.  By  stretch- 
ing the  tape  tight,  the  point  b  is  then  located  and  is  known 
to  be  2  chains  distant  from,  and  2x38  ft.  higher  than,  n. 
The  topographer  then  sketches  his  contours,  taking  side- 
shots  in  order  to  locate  the  distance  between  contours 
and  "sidewalking''  if  necessary. 

A  strip  crew  of  two  men  will  cover  a]:iout  two  miles 
of  line  a  day.  Frequently  the  brush  and  undergrowth  are 
so  thick  that  sights  two  chains  long  are  impossilile,  re- 
quiring the  use  of  a  one-chain  distance  or  sighting  by 
sound.  Remarkably  good  closures  have  been  oljtained 
in  many  eases  employing  the  latter  method.  In  dense 
and  dark  forests  it  is  usually  necessary  for  the  estimator 
to  carry  a  small  mirror  in  order  that  the  topographer 
may  sight  on  the  flash.  In  this  way  sights  are  obtained 
through  brush  that  seems  almost  impenetrable  to  the  eye. 

The  general  method  followed  is  similar  to  that  used 
in  the  aneroid  method.  Primary  control  fixing  the  geo- 
graphic position  of  the  area  both  horizontally  and  verti- 
cally is  obtained  by  a  precise  connection  to  adjacent  pri- 


inar\'  station-  ol  llir  I'nitcd  Slates  (Icological  Survey. 
Srcondar\  lonliol  lines  arc  run  around  a  Mock  of  see- 
lioiis.  or  topuL^r.ipliir  null,  stakis  ay  posters  on  trees  being 
lel'l  III  periodii'  iiiler\als,  Troin  which  the  strip  sui'vevs 
liia\    lie    lic;^iiii    or  ilosed. 

'i'iic  Al>uc\  inslruiiicut  is  used  for  running  the  control 
lilies  as  well  as  lor  the  strips.  it  has  ln'cii  found  to  be 
about  as  acciirali' as  direct  leveling  and  much  faster.    'I'he 


FIGS.  4  AND  5.     STEPS  IN  THE  TOPOGRAPHIC  SURVEY  OF 
FOREST   LAND    BY   THE   ABNEY    METHOD 

work  on  control  lines  is  of  course  much  more  carefully 
executed  than  on  the  strip  lines,  two  Abneys  being  used. 

The  control  system  is  so  planned  that  the  strip  surveys 
will  not  be  run  more  than  two  miles  without  closing  upon 
a  control  line.  The  strip  surveys  are  run  along  parallel 
lines  usually  %  or  14  iiii-  apart,  depending  upon  the  den- 
sity of  the  timber  and  the  degree  of  detail  required. 

It  is  customary  to  combine  the  mapping  with  either 
the  timber-estimating  or  the  soil-classification  work,  thus 
making  one  survey  serve  two  purposes  and  reducing  the 
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cost.    The  crow  consists  of  the  tojiographor,  who  kee|)H  his      one  foot  to  the  inile,  while  the  maximum  alhjwcd   was 
direction  with  a  staff  compass,  operates  tlic  Ahuey  and      30  ft. 


sketches  tlic  toiwgraphy ;  and  the  estimator,  wlio  "snuhs" 
the  rear  end  of  the  tai)e,  maiving  the  proper  allowance 
for  slope,  and  estimates  the  tind)er  on  n  strip  ;i;!  ft.  wide 
on  each  side  of  the  surveyed  Hue.  i-lxpcriciicc  has  shown 
that  the  time  lost  hy  the  estimator  in  hohlin;;-  the  rear 
end  of  the  tajjc  is  practically  negligible. 

■■IMu-  strips  arc  usually   ID  chains  wide,  the  line  bcin 


The  errors  of  closure  for  alignment  and  distanie  on 
the  strip  surveys  each  averaged  i/j  chain  to  the  mile. 
Mapping  was  doiu:  on  a  t  in.  =  1  mi.  scale,  using  a  oO-ft. 
contour  interval.  It  is  i-cadily  apparent,  therefore,  that 
i1k'  errors  of  closure  resulting  can  he  readily  adjusted  so  as 
to  he  almost  negligible. 

'I'lie  cost  of  the  work,  including  tlx-  control,  mapping, 


run  through  the  center  of  the  strip,  and  tlie  topography      timber  estinuiting,  i'.ie.,  was  approxinuitely  12c.  an  acre. 


FIGS.   6   AND   7.     TYPICAL   IDAHO   FoKEST   SURVEYED   BYABNEY  .METHOD 


sketched  for  5  chains  on  either  side.  The  method  is  not  a 
system  of  determining  the  elevation  of  points  along  a  pro- 
file line  and  interpolating  the  intermediate  contours,  such 
as  the  aneroid  method  is,  but  a  nund)er  of  points  are  lo- 
cated hy  taking  side  shots  at  right  angles  to  the  general 
direction  of  the  contours,  as  indicated  by  the  dotted  lines 
and  arrows  on  Fig.  3.  Although  the  skeleton  of  the  topog- 
lapliy  is  thus  accurately  obtained  mechanically,  the  sketch- 
ing or  filling  in  of  the  to])ographic  detail  depends  entirely 
upon  the  skill  and  judgment  of  the  topographer,  \\hich 
may  he  attained  only  through  considerable  experience 
and  some  amount  of  natural  talent,  often  called  "topo- 
graphic sense." 

As  the  price  of  stumpage  increases,  the  accuracy  and 
detail  demanded  on  topographic  maps  increase.  Some  of 
the  larger  lumber  companies  now  have  their  stri|)s  run  at 
21/^-cliain  intervals,  estimating  each  tree  separately  and 
trusting  nothing  to  averages. 

Accuracy  of  Abnkv  Mktuod — p]i!U()Us  ok  Closurk 

The  results  obtained  by  those  who  have  been  working 
with  the  Abney  method  outlined  are  truly  marvelous.  On 
one  ])roject  comprising  .5  1,000  acres  in  the  Ccour  d'Aleiu; 
National  Forest  in  northern  Idaho,  completed  during  the 
11)15  season,  64  mi.  of  control  line  was  run  with  an 
average  closure  in  elevation  of  one  foot  to  the  mile. 

The  area  mapped  was  very  rough  aiul  mountainous, 
and  the  timber  cover  consisted  largely  of  heavy  stands  of 
Idaho  white  pine  accom])anied  by  heavy  undergrowth  and 
dense  brush.  The  greater  part  of  the  area  had  been  pre- 
viously covered  by  both  the  General  T^and  Office  surveys 
and  by  the  Geological  Survey  snuiU-scale  topographic- 
(puulrangles,  so  that  no  primary  control  had  to  be  exe- 
cuted. On  this  same  project  over  500  mi.  of  strip  sur- 
veys were  nm  with  an  average  closure  in  elevation  of  10 
ft.  to  the  mile.     The  miniminu  error  on  such  liiU's  was 


The  results  of  this  project  furnish  an  average  example 
of  what  is  being  accomplished  on  a  large  amount  in  simi- 
lar work.  In  less  rugged  and  more  open  timber,  as  in  the 
yellow-  and  lodgcpole-pine  stands,  for  example,  closing 
errors  and  costs  are  more  favoral)le. 

I*: 
TeMtinK  (oni-rete  iu  RoadH — The  United  States  Office  of 
l'ul)lic  Roads  and  Ilural  Engineering  has  begun  a  series  of 
tests  at  Arlington,  Va.,  to  determine  tlie  proper  thickness  of 
the  concrete  base  for  roads  of  different  types  when  subjected 
to  loads  of  different  magnitudes  and  when  placed  on  various 
kinds  of  sub-base.  In  view  of  the  increasing  Intensity  of 
wheel  loads  to  which  roads  are  now  being  subjected,  the  solu- 
tion of  this  problem  is  becoming  of  great  economic  import- 
ance. Steps  have  been  taken  to  mold  slabs  of  varying  thick- 
nesses on  several  kinds  of  sul)-I)ase  and  test  them  to  destruc- 
tion, the  load  being  applied  through  various  kinds  of  paving 
surface.  Concrete  roads  are  now  being  built  throughout  tlie 
country  with  numerous  kinds  of  aggregate  and  under  various 
construction  methods.  There  is  a  noticeable  difference  in  the 
amount  of  wear  suffered  by  these  surfaces,  and  It  Is  a  much- 
mooted  question  as  to  which  kind  of  aggregate  will  prove 
most  economical  under  particular  conditions  of  trafHc  and 
location  of  source  of  supply.  In  order  to  gain  information 
of  value  in  this  connection,  an  Instrument  has  been  devised 
and  constructed  in  the  concrete  laboiatory  at  Arlington,  Va., 
for  the  purpose  of  measuring  the  amount  of  wear  of  con- 
crete roads  of  different  types.  Periodical  wear  measurements 
will  be  taken  of  concrete-road  surfaces  on  which  the  traffic 
conditions  are  known.  It  has  long  been  known  that  concrete 
is  not  elastic,  but  attains  permanent  deformation  under  work, 
ing  loads.  During  the  course  of  a  series  of  tests  on  rein- 
forced-concrete  slabs  recently  made  by  the  Ollice  of  l'ul>lic 
Roads  and  Rural  Engineering,  and  now  being  continued,  it 
was  very  forcibly  brought  to  the  notice  of  the  observers  that 
the  concrete  continued  to  deform  slowly  as  long  as  the  load 
was  applied.  This  fact  Is  significant,  as  It  helps  to  explain 
certain  stress  conditions  In  concrete  roads  and  bridges  when 
subjected  to  temperature  changes.  In  order  to  study  this 
phenomenon  more  fully,  a  series  of  tests  has  been  begun  to 
determine  the  "flow"  of  concrete  and  reinforced  concrete 
when  subjected  to  direct  compression  and  to  bending  stresses. 
Working  conditions  will  be  maintained  on  the  specimens  as 
long  as  they  exhibit  "flow,"  and  finally  the  specimens  will  be 
broken  in  comparison  with  like  specimens  that  have  not  been 
previously  loaded.  From  the  Departmental  Circular  of  the 
United   States   Department   of   Agriculture. 
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amimg  ooMO^'v  irales 
10<»Iim.  Orain\||epeel 

r>v   (i.    li.    K\i(iiir" 

In  liuildiiii;-  :i  licjny  sled  |ilairi>nii  Iniiiiihil  iiui  loi-  (iir- 
Imik'  A\).  .')  in  tlu'  Ciold  St.  iii'iuTiitiii^'  station  ol  the  Ivli- 
sou  Electric  llliuuinating  Co.  of  Brooklyn,  N.  Y.,  it  was 
necessary  lo  |nit  down  a  inindn'r  of  12-in.  luhulai'-stcci 
piles,  wliicli  latci'  wcrr  lillcd  with  concfctc  'IMic  piles 
were  dredged  out  by  a  nietliod  employed  only  inlre(|Uent- 


udvisaljle  or  safe  to  jet  the  piles.  The  nietliod  adopted 
was  to  drive  as  far  as  possible  and  tiien  excavate;  with  a  lo- 
in. Ilayvvard  orangepeel  bucket  inside  the  I5i-in.  steel  jiile. 

'i'he  piles  drove  anywlien;  I'roni  5  to  10  Ft.  in  the  first 
dii\iiit:-.  '{"lie  instructions  jiiven  the  inspectors  were  to 
(lri\e  until  tlie  pile  came  to  rel'iisal  (i/^  in.  in  three  5- 
rt.  ilro|)s  of  the  hamnier)  or  until  they  heard  the  ring 
of  a  boulder  or  ji'ot  the  spi'iiifi-  of  timber. 

At  the  end  of  the  first  driving;-  the  clearing  crew  started 
in,  using  an  auger,  a  chisel  bar  and  the  bucket.  The  auger 
proved  of  little  use  as  there  were  too  uiany  small  stones 


PIG.    1.     THE    DWARF    BUCKET    USED    TO    DREDGE    OUT    PILES,    WITH    SAMPLES   OF    THE    SPOIL 


ly — by  the  use  of  10-in.  orangepeel  buckets.  The  piles 
conld  not  be  blown  ont  with  air,  owing  to  a  buried  timber 
cribwork  dock  and  many  boulders  through  which  the  piles 
were  driven.  The  use  of  water  had  the  added  objection 
of  possibly  undermining  the  adjoining  foundation  of  Xo. 
2  turbine.  The  work  was  done  in  cramped  quarters. 
Before  driving  could  commence,  an  existing  mass-conci'ete 
foundation,  which  occupied  the  site,  had  to  be  cut  out. 

The  piles  used  were  cylindrical  sectional  piles  of  12- 
in.  inside  diameter,  driven  in  sections  of  convenient  length, 
the  joint  being  made  by  means  of  a  sleeve  12  in.  long  and 
of  the  same  outside  diameter  as  the  inside  of  the  pipe. 
The  sleeves  were  held  in  place  by  centerpunching  the  pile 
sections  6  in.  on  each  side  of  the  joint.  The  material 
was  excavated  from  inside  as  the  pile  was  driven.  The 
first  sections  used  were  18  ft. 

On  account  of  the  proximity  of  No.  2  foundation,  which 
was  not  piled,  but  whose  bottom  rested  directly  on  the 
soil,  12  ft.  below  the  basement  floor,  it  was  not  deemed 
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and  other  obstructions  to  permit  its  turning,  although 
it  was  used  Avhenever  the  chisel  bar  showed  that  there  was 
a  section  of  sand  or  soil  fairly  free  from  stone.  The 
procedure  throughout  the  work  after  each  driving  was  to 
use  the  chisel  bar  to  loosen  up  the  material  inside  the  pile 
and  then  with  the  bucket  remove  the  material  to  within  a 
foot  of  the  Iwttom  of  the  pile. 

Tiles  Encouktehed  Maxy  Obstructions 

Over  part  of  the  site  of  this  foundation  there  had  ap- 
parently been  an  old  crib  dock  or  wharf  whose  bottom 
rested  some  25  ft.  below  datum  (basement  floor  is  datum), 
and  this  accounted  for  the  many  obstructions  encountered. 
These  were  principally  l)Oulders,  rough  stone  and  the  tim- 
ber itself,  many  pieces  of  which  lay  horizontally  in  the 
path  of  the  piles  and  were  cut  through  and  a  section 
brought  up  by  the  bucket.  Fig.  2  shows  a  few  typical 
prizes  recovered. 

As  is  usually  the  case  with  such  jobs,  the  progress 
was  very  slow  and  unsatisfactory  at  the  start  of  the  work, 
but  as  soon  as  the  crews  got  \ised  to  their  duties  the 
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work  went  on  witJi  remarkable  speed  considering  the  ditli- 
culties  encountered.  Tliere  were  two  driving  crews  (one 
day  and  one  night),  and  three  excavating  crews  (two 
day  and  one  night).  Three  buckets  were  used,  so  as  to 
be  sure  to  have  one  spare  at  all  times. 

At  the  north  end  of  the  excavation  a  section  oT  concrete 
was  encountered,  wliich  had  once  been  used  as  a  sump 
and  which  lay  directly  in  the  path  of  the  three  piles  at 
the  north  end.  As  the  top  of  this  concrete  was  some  12 
ft.  below  the  surface,  it  was  impracticable  to  excavate  it  in 
the  o])en,  and  it  was  determiucil  (d  drill  Ibi-cc  liolcs  in 
the  concrete  to  admit  of  the  piles  being  placed  in  their 
proper  positions.  .\  well  diill  was  secured  and  placed  in 
the  ways  of  the  ])ile(lriver,  and  the  three  holes — 15  in.  in 
diameter  and  about  5  ft.  deep — were  cut  through  in  four 
days.  The  three  piles  were  then  inserted  in  the  holes 
and  driven  to  place. 

The  depth  set  for  the  bottom  of  the  piles,  after  careful 
e.xamination  of  the  soil  excavated,  M-as  10  ft.  below  the 
bottom  of  the  condensing  tunnel,  or  34  ft.  below  datum. 

fn  some  cases  where  the  pile  encountered  a  boulder  but 
glanced  off,  notably  in  the  case  of  piles  8  and  11,  the 
bucket  was  blocked  a  Tier  one  driving,  although  the  driv- 
ing indicated  nothing  unusual.  Where  the  pile  had  been 
driven  only  a  few  feet,  it  was  pulled  up  and  re[)laced  with 
a  slight  change  in  location,  the  work  proceeding  then  very 
cautiously,  using  a  smaller  core  drill  inside  the  pile  to 
break  through  the  boulder  in  case  it  was  hit  again.  Not 
only  were  the  bottoms  of  the  piles  damaged,  but  in  some 
cases  the  second  section  was  telescoped  with  the  first.  In 
another  case  the  sleeve  slipped  and  the  upper,  or  head, 
section  was  driven  eccentric  to  the  bottom  section  for  a 
distance  of  some  2  ft.  before  it  was  discovered. 

As  the  piles  were  laid  out  as  close  together  as  practica- 
ble, it  was  not  possible  to  drive  other  piles  to  make  up  for 
the  loss  of  these.  Each  case  had  to  receive  careful  con- 
sideration on  its  merits.  Sometimes  the  pile  was  pulled, 
and  where  this  was  impossible  it  was  filled  up  and  the  piles 
adjacent  driven  to  greater  depth.  In  still  other  cases, 
where  the  break  was  near  the  surface,  a  sheeted  pit  was 
made  around  the  pile,  the  material  excavated  in  the  open 
until  the  joint  was  uncovered,  the  danuiged  steel  cut  off 
and  a  new  section  put  on.  In  all,  23  piles  were  driven  in 
one  month,  working  24  hr.  per  day.  Subsecpiently,  load 
tests  of  40  tons  A\ere  nuide  on  several  of  the  piles. 

Demands  of  navigation  quite  frequently  make  it  neces- 
sary to  erect  bascule  bridges  in  an  open  position.  This 
requirement  brings  up  special  problems  in  so  locating  and 
adjusting  the  structure  that  it  will  operate  smoothly  and 
have  even  bearing  when  closed.  'I'he  following  notes 
give  some  of  these  ])roblems  and  their  solution  in  the  case 
of  a  bascule  span  of  about  175  ft.  clear  waterway. 

The  girders  were  faln-icated  in  three  sections,  A,  B  and 
C  of  Fig.  1,  with  field  splices  along  lines  A'  Y  and  Y  Z. 
The  first  steel  erected  was  the  rack  and  its  support,  which 
provided  means  for  staying  the  rocker  section  B  until  the 
temjwrary  bottom  lateral  system  could  be  ])laced.  The 
rocker  section  was  placed  in  the  extreme  open  position 
for  the  span  and  held  there  by  the  erection  strut,  which 
engaged  one  of  the  slots  in  the  tread  at  its  top  end  and 
was  wedged  against  a  tooth  of  the  track  plate  at  the  bot- 
tom (Fig.  2). 


it  was  found  tiiat  in  fal)ricating  the  .sections  ,1  and  li. 
which  have  a  heavy  ilange  along  one  side  and  nothing  but 
the  web  plate  at  the  other,  the  riveting  of  the  Hange  had 
caused  that  edge  of  the  section  and  web  plate  to  stretdi 
aiul  the  other,  unstill'ened,  edge  to  buckle.  When  section  .1 
was  put  in  place,  it  was  found  that  the  long  splice  A'  }' 
came  together  at  the  ends  while  the  jtlates  were  still  con- 
siderably separated  at  the  center.  Yokes  and  clamps 
were  of  very  little  assistance  in  getting  the  splice  together, 
the  most  effective  method  being  to  use  a  dozen  or  more 
(irift-pins  in  the  splice  plates  at  one  time.  In  one  case 
it  was  impossible  to  get  fair  holes  by  1/4  in.,  and  the  jg- 
in.  Iidles  were  therel'oi'c  reamed  to  1  ,'jr  in.  and  1-in.  rivets 
dri\en. 

To  align  the  girders  so  that  the  I'olling  segment  would 
be  parallel   to  the   bridge  center   line,  a   transit   wa<  set 
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FIGS.   1   TO  3.     DETAILS  OF  BASCULE  LEAF   BRIDGE 

Flgr.  1 — Bascule  girder  made  in  three  erection  pieces.  Fig. 
2 — Heel  portion  of  liascule  leaf  as  erected.     Fig.  3 — Alignment 

sighting  to  detect  twist  of  girders 

up  on  the  track  plate  in  a  position  oJfset  from  the  girder 
center  line  because  of  the  erection  strut's  interference. 
A  foresight  with  the  same  offset  fixed  the  plane  parallel 
to  which  the  rolling  segment  was  to  be  adjusted.  Hy 
taking  a  position  with  the  transit  on  the  girder  center 
line  across  the  channel,  it  was  determined  how  much  the 
to])s  of  the  girders  were  away  from  the  vertical.  The 
necessary  adjustments  to  liring  the  tops  to  correct  position 
were  made  by  tightening  with  steamboat  ratchets  the 
temporary  wire-rope  diagonals  of  the  lateral  system. 
To  set  the  girders  so  that  they  would  be  in  the  same  po- 
sition of  roll,  a  steel  rod  gage  or  standard  was  used,  with 
which  the  distance  from  the  center  of  bearing  (closed 
position)  on  the  track  plate  to  the  same  point  on  the  roll- 
ing segment  could  be  measured.  .Vdjustment  could  be 
had  by  the  wedges  at  the  foot  of  the  erection  strut. 

Certain  blocking  against  the  counterweight  box  was  in- 
advertently removed  just  before  concreting  was  coni- 
lucnced.  The  result  of  this  mishap  was  to  allow  one 
girder  to  roll  back  to  a  more  nearly  erect  position,  enough 
to  lift  it  off  the  erection  strut  %  in.  When  a  check  was 
made  to  find  the  effect,  it  was  seen  that  one  girder  was 
ahead  of  the  other  at  the  top,  which  was  determined  by 
ibe  following  method: 

The  legs  were  removed  from  a  Y-levcl,  which  was  then 
mounted  on  a  board  (Fig.  3).  This  board  was  tlam])ed 
to  the  cover  plates  of  the  girders  so  that  the  axis  of  ro- 
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latlnii  of  tlir  Irli'Sciipc  \v:is  iioiiniil  In  tin'  lin.l:;v  llnnr. 
'I'hi-  11.1.  \\:is  l;lk.Ml  JS  llic  .1  islilllcc  I'lniii  lllr  l.iick  (if  lllc 
llilll",'*'    antics    111    the    line    ul     M-Ilt    "I'    ihr    |rlcS(C|.r.       Tllr 

tclcsi'OiH'  was  tlii'ii  iicl  jiislfil  li\  III!'  li'NrliiiL;  screws  iiiilil 
it  was  iiuidc  1(1  I'cMilsr  in  a  |ilaiii'  |iaialli'l  (o  (hr  tliirc 
points  l>.  I!  Auil  A  (  Ki^-.  ;i)  at  ii  dislaiuc  (Miiial  to  Ihr  II .  I. 
aliovc  tluMii.  A  iradiiifT  was  tlifH  taken  lo  the  hack  of  lln' 
lianjjo  an^le  at  (',  \\hieh  ,i;a\('  the  error  in  its  pusilinn. 
Sell'- read iiifr  tarfi'els  were  used  at  ('  and  //.  Iiolteil  to  llie 
••■irders. 

'I'lio  eonerele  had  set  hy  tin;  lime  the  ei'i'or  was  discov- 
ered, and  it  held  the  two  girders  lirnily  in  ])osition  rela- 
tive to  eaeli  other.  It  was  neeossary  that,  the  outer  ends 
of  the  girders  he  in  correct  position,  or  else  tlic  hridi^c 
would  not  lock  propcrU'  wIumi  ehised.  As  no  ad  jiisUnciil 
was  possihk'  at  the  lower  end,  the  upper  ends  had  to  he 
rotated  slightly  ahout  the  splice  X )'  (  Fi-.  1),  tlie  holes 
in  which  were  iheii  reamed.  llaH'  of  tl:c  ci-roi'  was  t;d<en 
up  in  each  jjirder. 

On  the  opposite  side  of  the  i-i\('r  the  only  ti'ou hie  eni'oun- 
tered  was  in  the  ])osition  of  the  track  i;iiilei's.  They  were 
carried  by  buttresses  that  were  conci-eted  to  a  point  slight- 
ly below  the  position  of  the  hottom  llange  of  the  track 
girders  before  the  latter  were  placed.  The  track  plates 
were  set  accurately  to  level  and  to  line  and  station,  'i'he 
concreting  was  tlien  finislied.  Afterward  it  was  found 
that  the  pressure  of  the  concrete  luul  in  some  way  become 
unbalanced  on  the  two  sides  of  tlie  girders,  and  one  of 
them  had  moved,  making  tlie  distance  between  the  track 
plates  too  great  by  i^j  Jri-  I^i  this  case  it  was  possible  to 
take  up  part  of  the  discrepancy  in  the  setting  of  the  roll- 
ing girders  and  part  by  increasing  the  spacing  of  the 
girders,  but  the  accident  suggested  the  desiraliility  of  pro- 
viding temporary  sway-bracing  between  track  girders  in 
such  cases. 

Occasions  for  the  use  of  level  or  transit  with  legs  re- 
moved, as  in  the  case  above,  come  up  very  frequently  in 
the  engineering  work  on  bridge  erection,  and  the  instru- 
ment man  should  remember  that  the  legs  are  by  no  means 
m  essential  part  of  his  apparatus.  Many  times  the  use 
of  the  head  alone  will  make  possible  a  set-up  which 
woiild  otherwise  be  difficult  or  impracticable. 


By  K.  W.  Stewai:t* 

The  bed  of  the  Los  Angeles  River  is  composed  of  sand 
and  gravel  nearly  free  from  clay  or  silt.  On  account  of 
the  excellence  of  this  material  large  quantities  are 
hauled  out  for  construction  work.  The  rate  at  which  the 
gravel  is  replenished  by  floods  carrying  down  a  new 
supply  from  above  is  much  slower  than  the  rate  of  re- 
moval. As  a  result  the  channel  through  the  city  has 
lowered  10  to  20  ft.  and  it  has  become  necessary  to  under- 
pin or  reconstruct  the  piers  of  all  the  older  bridges.  This 
work  has  uncovered  some  engineering  data  of  interest. 

Several  of  the  bridges  at  sites  where  groundwater  inter- 
fered with  excavation  to  suitable  depth  had  pile  founda- 
tions under  concrete  piers.  It  was  specitied  in  all  cases 
that  these  piles  be  driven  to  refusal,  and  evidently  there 
was  no  laxity  in  enforcing  the  specification. 


Of  -.'SO  piles  which  ha\e  heen  e\i'a\ated.  |:!(),  or  \'t'/,. 
were     cilller     hroonieil     o  I'     telescoped      in     diiviug.        I>\      a 

hroomcil  pMe  is  meant  one  which  is  split  and  expanded 
into  a  mas'-  of  lilici>  at  the  holloni,  thus  causing  it  to  re- 
semlile  a  hroom.  Some  of  the  telescoped  piles  had  a 
neatly  formed  telescopic  joint  which  resemhled  a  pipe 
coupling.  The  \  iew  herewith  shows  the  lower  ends  of 
some  hroomed   piles. 

An  experienced  piledriver  foreman  can  tell  when  a 
pile  heconies  hi'oonu'd  in  di'iving  by  observing  that  it 
rises  slightly  immediately  after  the  blow  of  the  hammer. 
It  is  ])robal)ly  nee<lless  to  say  that  a  hroomed  pile  will 
settle  under  load  and  is  of  little  value.  Care  should  he 
exercix'd  to  slop  driving  hefore  rupture  of  the  j)ile  begins. 

The  concrete  in  the  lower  jiortions  of  some  of  the  piers 
had   heen  (le])(jsited   under  water.     This  concrete  was  in 
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LOWER   ENDS  OF   TWO   BKOOMEU   PILES 

such  condition  that  a  man  wielding  a  ]nece  of  wooden 
two-by-four  by  hand  could  punch  it  to  pieces.  The  fact 
was  well  illustrated  that  in  depositing  concrete  under 
water  it  is  necessary  to  use  a  device  to  prevent  free  con- 
crete from  sinking  through  the  water. 

In  reconstructing  these  piers  it  was  desired  entirely  to 
avoid  placing  concrete  in  water.  Difficulty  was  encoun- 
tered, due  to  the  streams  which  would  flow  in  through  the 
sides  of  the  foundation  pits  and  surge  up  vertically  at 
points  in  the  floor  of  the  pit.  The  only  satisfactory  man- 
ner of  placing  the  concrete  was  found  to  be  by  building 
a  canvas  boat  which  was  enough  smaller  than  the  interior 
of  the  pit  sheathing  to  allow  clearance  for  the  flow  of 
water  and  the  suction  pipes  of  the  pumps  around  it.  The 
water  was  then  pumped  down  and  the  boat,  while  resting 
on  the  bottom,  was  filled  with  concrete. 
W. 

Practice  in  Sewer  Construction  at  St.  Paul,  Minn.,  is  de- 
scribed in  the  recently  issued  annual  report  of  the  Commis- 
sioner of  Public  Works  as  follows:  All  sewers  of  36-in.  diam- 
eter and  under  have  been  constructed  of  vitrified  clay  pipe. 
For  large  sewers  in  open-cut  work  the  practice  has  been 
adopted  of  giving  the  contractor  the  option  of  building  the 
sewers  of  monolith  reinforced  concrete  or  of  vitrified  seg- 
mental sewer  blocks.  The  contract  plans  are  drawn  showing 
the  details  of  construction  to  be  used  in  either  case.  The 
specifications  require  that  in  wet  or  soft  ground  the  segmental 
blocks  shall  have  a  concrete  backing  and  in  such  cases  as 
have  occurred,  where  tliese  conditions  were  met  with,  it  has 
proved  more  economical  to  use  the  reinforced-concrete  type 
of  construction.  All  concrete  sewers  are  provided  with  an 
invert  of  paving  brick.  Segmental  block  sewers  have  been 
built  ranging  in  size  from  42  to  60-in.  diameter,  in  several 
cases,  where  a  dry  and  firm  foundation  rendered  any  concrete 
backing  unnecessary.  In  all  cases  the  blocks  are  required  to 
be  bedded  in  cement  mortar  to  insure  a  firm  bearing  and  to 
guard  against  the  danger  of  leaky  joints.  No  difliculty  has 
been  experienced  with  this  type  of  construction  and  the  re- 
sulting sewers  are  entirely  satisfactory. 
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New  Fesatt^ires  nnra  Concipetle 
SpiQjtiaMEag  Plaiat 

The  lunv  Fiold  Museum  of  Natural  History,  in  (irant 
Park,  Chicago,  will  be  an  imposing  marble  structure 
carried  on  massive  concrete  piers  with  pile  foundations. 
It  will  be  70(5  ft.  in  length,  with  a  width  of  about  150 
ft.  for  the  central  portion  and  3;5.'5  ft.  for  the  end  por- 
tions. The  central  portion  will  be  about  75  ft.  high  from 
roof  to  ceiling,  and  the  side  portions  will  be  divided  into 
itays  altcrnatclv  i.ne  and  three  stories  high,  thus  aiford- 
ing  am])le  light  fdr  the  comi)aratively  narrow  ujjper  floors. 

The  structural  design  |)rovidcs  for  a  series  of  large 
monolithic  concrete  piers,  wliich  support  steel  framing  for 
the  reinforced-concrete  floors.  There  will  be  no  interior 
columns,  tlie  floors  having  long  s])ans  between  the  piers 
and  the  latter  serving  to  divide  up  the  interior  space  into 
separate  but  connected  rooms.  In  order  that  the  entire 
structure  may  be  carried  by  tlrese  piers  and  thus  be  inde- 
pendent of  any  settlement  of  the  surrounding  ground,  the 
exterior  piers  have  cantilever  brackets,  which  will  support 
the  floors  and  retaining  avails  of  the  areaways  and  en- 
trances.    Some  of  these  piers  and  brackets  are  shown  at 
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PLAN   OF   CCJNSTRUCTION    PLANT    FOR   THK 
FIELD  MUSEUM,  CHICAGO 

the  left  in  Fig.  4,  which  is  a  general  view  of  the  work 
(taken  Nov.  5). 

The  building  is  on  made  ground  not  yet  filled  to  final 
elevation,  and  a  special  feature  of  the  work  is  that  the 
substructure,  or  basement,  is  being  built  above  the  pres- 
ent level  of  the  ground.  It  will  be  covered  Inter  when 
.this  part  of  the  |iark  is  filled  and  graded  around  the 
museum. 


'i"he  site  is  land  reclaimed  by  filling  in  along  the  lake 
front,  a  tindjer  and  crib  bulkhead  forming  the  outer  or 
water  line  of  the  park.  The  depth  of  water  was  from  10 
to  15  ft.,  and  the  present  elevation  of  the  site  is  about  it 
ft.  above  water  liiif.     The  elevations  of  the   new   build- 


Levir  for  Gale  Z  A 


^  Lever  for  Gatef 


i   ►q'        fe   t  Yd.  Charging  Hopper     \  Yd.  Charging  hopper 
•    4—. — "t H T~r ' 


Oafe  4 
Gates  3,  4,  5,  operated  from  VIorking  Platform 


\  -  / 


Y  neightedj 
\Chufe 


FIG.    2.     SECTIONAL   ELEVATION   OF   GRAVITY   CONCRETE 
MIXER  WITH   DOUBLE  CHARGING   HOPPER 

ing  will  ])e  ;M  ft.  abovt-  water  for  the  basement,  10  fi. 
for  the  terrace  surrounding  the  museiuu  and  50  ft.  for  the 
first  floor. 

The  entire  area  is  underlain  by  the  Chicago  clay,  which 
is  mainly  a  stiff  blue  clay  (with  some  softer  streaks  and 
])ockets),  changing  to  hardpan  in  the  lower  strata.  The 
foundations  are  (iO-ft.  timber  piles,  grouped  under  the 
various  footings  and  cut  ofT  at  21  in.  below  water  level. 
They  are  driven  by  steam  pile-hammers,  long  followers  be- 
ing used  to  nut  flicni  down  to  the  rcniuired  depth. 

The  pier  footings  are  staked  out  on  the  surface,  ami 
sheeting  of  single  planks  is  driven  to  inclose  the  spaces. 
The  ground  is  then  excavated  to  and  around  the  piles, 
the  sheeting  being  braced  as  the  excavation  proceeds.  The 
forms  for  the  concrete  are  then  placed.  The  base  of  the 
footings  is  30  in.  below  the  water  level,  or  !)  in.  below  the 
]iile  heads. 

Dktails  of  Coxcretk  Mixing  Plant 

The  construction  of  the  substructure  will  be  carried  out 
in  two  sections,  ihe  west  half  being  built  first.  The  con- 
creting plant  is  placed  at  the  center  of  the  west  half, 
so  that  its  spouting  system  can  cover  the  entire  area  of 
this  section  of  the  work.  This  arrangement  is  shown 
by  the  plan,  Fig.  3.  Four  railway  tracks  run  across  the 
site  and  are  connected  with  the  adjacent  main  line  of  the 
Illinois  Central  i.'.R. 

Cement  is  delivered  in  i)idk  in  box-cars  and  is  plowed 
out  of  the  cars  by  a  man  handling  a  scrajier,  which  is 
operated  by  a  cable  and  diiiiu.  The  cement  falls  directly 
into  the  boot  of  an  clcxator.     Sand  and  stone  aic  dcliv- 
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(•red  ill  (Irop-luiltniii  cuis  mi. I  .lnMi|icil  ;il     tw.,  tiiuk  lin|).  |,\    m   'I'Ikmiuis  electric   lioisl    willi   ;i    lM<)-li|i.   motor.      '|"lie 

pt'i-s,  eacli  of  whit  h  Cecils  ii  sliorl   laleriil  belt  conveyor  ile-  l,iickel    iliiiiipH  aiiloniaticjilly    (l.y   tiltiii;^)    into  ;i   iiopiK!!", ! 

livcriiifj  tlic  inatciial  lo  an  ck-vatiiifi;  conveyor.     Tlic  three  uln.li  cm  he  sliil'ted   to    Miy  desired  lieifilil    in   the  tower, 

materials  iwv  disch;ir,-cd    into  elevated   slornuv  hins   Inn-  This  lio|i|.er  is  of  '.'-\d.  capacity,  so  thai    it  can  hold  two 

inj>-  cajiacity  for  ahont    li)i»  hhl.  ol'  ccmciil.  •.'nil  ,ii.\d.  of  hutches  if  the  disi  rihiit  mn  is  temporarily  checked.     It  has 

stone  and   IdO  I'li.yd.  of  sand.      JMnm   these  hins  the  ma-  a  four-way  ;,'ate  hervin^  four  lincH  of  spoutinf,'.     TiiiK  f(a(c 

terials  aro   fed   tlirougii  pites   to   the   mcasiiiin.--  hop|)eis  is  operateil  hy  a  man  ai  the  hopper,  his  workin;,'  platform 

ol   the  mixei-.  heint:   housed  as  a    protection  aj^ainst  the  weatlior. 

The  concrete   is   made   in   a    llains  .i^ravity   mixer,  con-  The    system    of    dist  rihut  in<r    the    concrete    hy    f?ravity 

sistinu  of  three  superimposed   hoppers,  as  shown   in    l'"i,L;s.  spoulin^  is  of  spccinl  interest  on  account  of  its  ilexihililv 


Sectional     Llevation    A-A 
FIG.    3.     CONCUICTIO-MIXING    ANIJ    DTSTRIBUTING    PLANT   FOR  THE  FIELD  MUSEUM,   CHICAGO 


with  Cement^ 
Drum'of 

Cement  Unloader         Track  Hopper 
Sectional    Elevation    B-B 


2  and  3.  To  expedite  the  work,  this  mixer  is  served  hy  two  and  wide  ran^e  of  reach,  cnahling  practically  all  the 
charging  hoppers,  caih  of  1-yd.  capacity  and  employed  al-  concrete  to  hi'  spouted  directly  into  the  vari(jus  forms  with 
lernately.  A  man  at  llic  top  operates  the  gates  of  the  very  little  use  of  wheelharrows  or  hand  carts.  The  entire 
charging  lio])j)ers,  and  a  man  ou  the  working  platform  distribution  system,  including  the  tower  bucket  and  hop- 
below  operates  the  gates  of  the  three  mixing  ho])pers  in  per,  was  supplied  by  the  Insley  Manufacturing  Co.,  and 
succession.      From    the   last    hopper   the   concrete   flows  is  shown  in  Figs.  2,  3  and  5. 

through  a  chute  to  a  1-yd.  elevator  bucket.    With  the  two  The  tower  is  placed  at  the  center  of  the  site,  Fig.  2,  and 

charging  hoppers  the  concrete  can  be  mixed  at  the  rate  from  it  extend  four  lines  of  steel  chutes  or  spouts.    These 

of  100  batches  (or  100  cu.yd.)  per  hr.  are  supported  by  hanger  tackles  from  anchored  suspen- 

The  elevator  tower  is  8x16  ft.,  175  ft.  high,  and  the  sion   cables,  as  shown.     The  hangers  enable  the  height 

bucket  is  hoisted  at  a  speed  of  about  300  ft.  per  min.  and  slope  of  the  spouts  to  be  adjusted  as  required,  the  friM 


FIG.     4.     CdXCRETK-.MIXIN'G    AXD    DISTRIBUTIXG     I'LANT    FOR  THE  FIELD  MUSEUM,  CHICAGO 
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ends  of  the  ropes  being  led  to  convenient  points  on  the 
ground.  The  spouts  are  150  ft.  long,  and  each  serves  an 
articulated  system  of  spouting,  which  can  be  swung  in 
all  directions. 

At  the  end  of  eacli  [."iO-ft.  fixed  spout  is  a  guyed  der- 
rick mounted  on  a  timber  tower  or  (later)  on  one  of  the 
concrete  ]iiers  of  the  l)uilding,  about  30  ft.  above  tin; 
ground.  Each  derrick  has  a  60-ft.  mast  and  .50-ft.  boom 
and  carries  a  sjiout  40  ft.  long  suspended  by  hangei'  tackles 


FLEXIBLE    SPOUTING     SYSTEM    FOR    DISTRIB- 
UTING   CONCRETE 


—Hopper  sliding  on  derrick   mast. 

D   and   E — Suspended  cantilever 

-Portable  spout   leading   the   con- 


A — Spout  from  tower.  B- 
C — Spout  swung  by  derrick, 
trusses  carrying  spouts.  F- 
crete  into  the  form 

from  the  topping  lift.  The  u])per  end  of  tlie  spout  has 
a  conical  liopper  with  side  discharge;  this  slides  on  the 
mast  (the  mast  passing  througli  tlie  hop])er). 

From  the  boom  is  hung  a  triangular  cantilever  truss  00 
ft.  long  and  12  ft.  deep.  On  the  top  chord  of  the  longer 
arm  is  a  40-ft.  length  of  spouting,  while  the  end  of  the 
shorter  arm  carries  a  concrete  counterweight.  From  the 
end  of  this  truss  is  suspended  a  second  and  similar  truss. 
This  arrangement  makes  three  40-ft.  lengths  of  spout- 
ing, with  articulated  connections  so  that  each  can  be 
pivoted  around  the  end  of  the  one  above. 

With  the  swinging  of  the  derrick  boom  and  the  trusses 
practically  all  points  within  a  wide  area  can  be  covered. 


The  derricks  and  main  lines  of  spouting  are  shifted 
as  required.  Fig.  1  gives  a  general  view  of  the  mi.ving 
and  distributing  plant.  Fig.  ">  shows  in  more  detail  the 
flexible  portion,  which  comprises  the  derrick  chute  and 
two  swinging  cantilever  chutes. 

The  architects  are  Graham,  Huriiliam  &  Co.  The 
Thompson-Starrett  Co.  has  the  general  contract,  and  Rob- 
ert W.  Grange,  Jr.,  vice-president  and  Western  manager, 
is  ill  charge  of  the  work. 

Testl  CoBMps^rflim^  Sttesvinm  s^iadl  Drop 
Ms^mmsEaer  File  Foram^^Jlas 

In  the  foundation  work  for  the  Pearl  Harl)or  dry  dock 
at  Hawaii,  Civil  Engineer  E.  K.  (Jayler,  V.  S.  X.,  had 
nine  piles  driven  with  a  drop  haiiniier  and  eleven  piles 
with  a  steam  hammer  in  an  area  having  soil  of  uniform 
consistency  and  therefore  prcsumaijly  of  uniform  bearing 
value.  From  the  data  so  obtained  he  made  the  following 
comparison  of  the  accepted  bearing-value  formulas. 

Tlie  drop  hammer  weighed  3,4(;0  lb.,  and  the  fall  was 
uniformly  12  ft.  The  steam  hammer  had  a  moving  part 
weighing  -5,000  lb.  and  a  stroke  of  31/2  ft-  The  piles  were 
of  Douglas  fir,  80  to  100  ft.  long,  with  the  small  end 
sawed  off  square,  and  were  driven  in  40-  to  .')0-ft.  depths 
of  water  without  the  use  of  a  follower.  The  tips  of  the 
(Iroi)-hammer  piles  averaged  8.1  in.  in  diameter,  and  the 
depth  driven  into  the  ground  ranged  from  18.2  to  48.9  ft., 
averaging  30.7  ft.  The  tips  of  the  steam-hammer  pile"^ 
averaged  9.1  in.  in  diameter,  and  the  depth  in  zh^^  o-round 
ranged  from  24.8  to  38.9  ft.,  averaging  30.1  fi. 

The  average  penetration  in  inches  per  blow  for  eacc.  4 
ft.  of  driving  is  given  in  the  accoiu]mnying  table. 

, Penetration  in  In. > 

Depth  in  Ft.  Steam  Drop 

0-4 
4-8 
8-12 
12-16 


16-20 
20-24 
24-28 
28-30 


Steam 
2. .37 
1.46 
1.29 
0.86 
0.77 
0.55 
0..S7 
0.29 


5.4 

3.7 

3.2 

2.38 

1.79 

1.14 

0.85 

0.27 


The  safe  bearing  values  of  the  droji-hammer  piles  com- 

2  wh 

piited   by  the  Eu(/uii'erin(/  Xeirs  formula  r    =     —  .     ^ 

mill  of  the  stcam-lianinier  piles  computed  by  the  formula 

F  :^         '"  ''      correspond  fairly  closely  when  reduced  to 

s  -\-  U.  o 
(  orresponding  penetrations,  as  shown  on  the  accompanying 
diagram.     By  referring  the  drop-hammer  values  to  what 
may  be  termed  standard  driving,  using  ;/;  =  3.000  lb.,  h 
=  20  ft.,  and  s  proportional  to  the  observed  jienetration 

3,000  X  20    ^,  ,  ,    ,  ,, 

in  tlic  i-atu)  ol    .---,,  ^^   ,.,,   the  accordance  between  the 

o,4oU  X   1~ 
two  sets  of  bearing  values  is  considerably  closer.     When 
the  steam-hammer  pile  values  are  computed  by  the  formula 

"'  '       (the  "cncrallv  ai-cepted  steam-hammer  formula), 
.y   +  0.1    '  ^  ■  ' 

the  results  vary  considerably  from  the  above  and  are  on 
the  unsafe  side.  .Vjiiiarently  the  use  of  this  formula 
leads  to  the  bearing  values  that  are  excessive. 

Somewhat  similar  conditions  were  found  in  driving 
test  piles  for  the  Mare  Island  dry  dock  in  190i;,  where 
the  average  pile  peneti-ation  per  blow  under  the  29-ft. 
fall  of  a  2,fi00-lb.  droji  hammer  was  0.8(5  in.,  which  cor- 
responded to  a  final  penetration  of  0.3  in.  for  the  steam 
banimer  with  a  5,000-11).  moving  part  and  a  41-in.  stroke. 
The  safe  load  by  the  usual  droii-hammer  formula  referred 
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Pene+rotion  per  Blow,  Inches-,  Drop  Hammer 
I     .     ,     .     .     I     .     I     .     ,    I     ■     ,     ,     I     I     ,     ,     I     ,     I     .     ,     . 
0  0.5  0.1  1.5  2.0  Z.57 

Corresponding   Penetra+ion    per    Blow,   Inche&j   Steam    Hammer 

COMIWRATIVE   BEARING    VALUES   OF   TEST    PILES    WITH 
STEAM  AND   DROP  HAMMERS 


to  a  'v'O-rt.  fall  or  a  3.0U0-] 
the  steam-hammer  formula 


b.  hammer  is 
3  wh 


s  +  U.3 


tlu 


;0,000  lb.     By 
al'e  load  is  58,- 

tlie  safe  load 


000  lb.;  hv  steam-hammer  fonmihi        ,    „  , 

s  +  0.1 

is  87,500  lb.,  Mdiich  is  apparently  excessive. 

At  Pearl  Harbor  the  average  penetrations  per  blow  by 
steam  hammer  and  by  drop  hammer  at  the  same  attained 
depth  were  almost  exactly  proportional  to  the  respective 
energies  of  the  blow.  At  Mare  Island  this  relationship, 
as  applied  to  the  two  kinds  of  hammers,  was  not  so  close, 
as  the  ratio  of  the  respective  penetrations  was  0.35  and 
the  striking  energies  0.23.  The  steam  hammer,  probably 
because  of  its  greater  weight,  gave  about  50%  more  pene- 
tration in  proportion  to  the  energy  expended ;  but  the 
penetration,  0.86  in.  per  blow  of  the  29-ft.  fall  of  the 
drop  hammer,  was  very  closely  in  proportion  to  the  pene- 
tration 0.34  in.  per  blow  of  the  same  hammer  with  au  li- 
ft, fall. 


MOTE^ 


Area  in  Acres — Twice  the  area  in  square  yards,  and  the 
decimal  point  shifted  four  places  to  the  left  (or,  as  the  author 
states  it,  twice  product  of  dimensions  in  hundreds  of  yards), 
gives  the  approximate  number  of  acres.  The  result  is  3.2  7o 
small,  and  may  be  corrected  by  adding  'Ao  of  the  result. 
Thus,  with  an  area  a  mile  long  and  %  mi.  wide,  the  dimen- 
sions are  1,760  yd.  and  1,320  yd.,  or  in  hundreds  of  yards 
17.60  and  13.20.  The  product  is  232.32,  and  twice  this  is 
464.64.  Adding  a  correction  of 'Ao,  or  15.488,  gives  480.13  acres. 
The  true  area  is  4S0  acres.  This  rule,  given  in  "Professional 
Memoirs"  of  November-December,  1915,  is  credited  to  G.  E. 
Gibson,  Assistant  Engineer,  Barge  Canal   Office,  Albany,  N.  Y. 

Top  Fornix  in  Aroli  Concreting — Top  forms  are  considered 
necessary  by  H.  B.  Walters,  resident  engineer  on  the  new 
Chesapeake  &  Ohio  Northern  Ry.  work  at  Sciotoville,  Ohio. 
It  has  long  been  usual  in  concrete  bridgework  to  omit  top 
forms  near  the  crown  of  the  arch  where  the  slope  Is  very 
small,  but  of  late  it  has  become  rather  common  practice  to 
omit  these  forms  far  down  the  arch  rib  slope  and  to  attempt 
to  screed  the  top  surface  to  line.  Concrete  so  placed  is  apt 
to  pile  up,  causing  an  excess  of  arch-ring  depth  at  the  bot- 
tom of  the  section  poured  and  a  thinning  of  the  ring  near  the 
crown.  To  avoid  this  dangerous  condition  Mr.  Watters  uses 
a    top    form    for    the    haunch   section    of   the   arch    ring,    which 


extcn<lH  from   IIk^  Hnrlnglng  lino  to  a  crown   Hecllon   placed   in 
advanco  about  :t  It.  <iii  cither  Hide  of  the  orown. 

Tiihlen  for  KatlmntlnK  Ntone  or  Concrete  Trim  have  been 
coniplliM'  l)y  W.  ]■:.  Corbett,  of  Corbett  &  ClarUc,  Hackenoack, 
N.  .1.,  and  are  proHonted  herewith.  The  (Inures  in  the  flrst 
liorlzonl;il  and  the  llrst  vertical  lino  In  both  tables  are  the 
c-ro.MH-Hecllonal  dinietiHlonH  of  tlie  conBtructlon  to  be  eRtlmuted. 
The    weiKht    or    volume    per    lineal    foot   of  a   piece    of    6xG-ln. 


TABLE  1. 

WE 

IC.IIT 

OK  TRIM, 

POUNDS  PER  LINEAL 

FOOT 

Sizes,  In. 

4  In. 

5  In. 

6  In. 

7  In. 

8  In. 

9  In. 

10  In. 

11  In. 

12  In 

4 

17 

21 

26 

29 

33 

38 

41 

45 

SO 

,5 

21 

26 

32 

36 

42 

47 

53 

57 

63 

6 

2G 

32 

38 

44 

50 

57 

63 

69 

75 

7 

29 

36 

44 

51 

59 

66 

74 

81 

87 

8 

33 

42 

50 

59 

66 

74 

84 

92 

99 

9 

38 

47 

57 

66 

74 

84 

93 

104 

113 

10 

41 

53 

63 

74 

81 

93 

101 

114 

125 

U 

it, 

57 

69 

81 

92 

104 

1  14 

126 

138 

12 

.10 

63 

75 

87 

99 

113 

125 

138 

150 

TABLE    2 

vol 

.UMK 

OK 

PRIM 

CUBIC    PI 

:et  I 

ER    LINEAL 

FOOT 

Sizes,  In. 

■i  In. 

5  In. 

6  In. 

7  In. 

8  In. 

9  In. 

10  In. 

11  In. 

12  In 

4 

0.11 

0.14 

0.17 

0.19 

0.22 

0.25 

0.27 

0.30 

«.33 

Vt 

0.14 

0,17 

0.21 

0.24 

0.28 

0.31 

0.35 

0.38 

0.42 

6 

0.17 

0.21 

0.25 

0.29 

0.33 

0.38 

0.42 

0.46 

0.50 

7 

0.19 

0.24 

0.29 

0.34 

0,39 

0.44 

0,4  9 

0.54 

0.58 

X 

0.22 

0.28 

0.33 

0.39 

0.44 

0.49 

0,56 

0.61 

0.66 

'J 

0.25 

0.31 

0.38 

0.44 

9.49 

0.56 

0,62 

0.69 

0.75 

10 

0.27 

0.35 

0.42 

0.49 

0.56 

0.62 

0.69 

0.76 

0.83 

11 

0.30 

0.38 

0.46 

0.54 

0.61 

0.69 

0.76 

0.84 

0.92 

12 

0.33 

0.42 

0.50 

0.58 

0.66 

0.75 

0.83 

0.92 

1.00 

trim,  for  example,  can  be  determined  by  moving  to  the  right 
on  the  horizontal  line  which  starts  'with  6  in.,  until  In  the 
column  headed  by  6  in.  the  answer  will  be  found — 0.25  sq.ft., 
or  38  lb.,  as  desired.  The  weight  table  is  prepared  on  the 
basis  of   1   cu.ft.   weighing   150   lb. 

Refntte-Collertiou  Card  with  DlHtrlct  Map — For  the  con- 
venience of  householders  a  district  map  is  printed  on  the 
refuse-collection  instruction  cards  issued  in  Los  Angeles, 
Calif.     The  map  shows  what  parts  of  the  city  are  served  each 


\  COLLECr/OJV  EVERY  WEEK 


NON-COM BUSTIBL  E 
RUBBISH  REGULATIONS 

OrdsNos  207IOAND  ZI3IS  (us.) 

FOR  PRIVATE  RESIDENCES 
OR  FLATS. 


Cons  fyr  ashes  must  te  krafer  f'i(^hf,  /layv  f/ghf  coyers.  ouhide  /land/es  ond  a 
capacj/i/ of  J  hj /6  ^//a/JS.        fiecep/vc/es  for  ho/t/zr?^  no/T-comi^iyjh'i'/e 
rubbish  mifst  be  f/'^/jf  arref  bai'e  a  capoc/fe/  of  S  fo  jO  t^a/Zons. 
^Reeep/ac/es  /o  be  phceef  orr  t/e7yj  of  co//ecf/or7  as  fo//oivs:' 
'A'-  ^/bere  fbere  is  on  open  a//ei/  ih  rvai;  niYMo  S  feef  ofproperfi/  /i/>e. 
'B,'-  Where  ffiere  is  o  side  en f ranee,  bcif  no  oper?  a/Zei/  I'r?  rear,   of  an 
accessib/e  poi'nf  on  premises  befireen  SO  ar?c/  ?S  feef  fron^  front prr^r/y  /I'ne. 
C'-  yfnere  f/iere  is  no  open  a//ei/  or  s/'c/e  enfronce,  p/ace  an  frvnf  a/rb, 
Comphinfj  sfocM  be  made  /b  /be  6arba^  Sepf,-  Pbooes  Boii/e  •<%?  Nome  4/223, 
Cons  must  be  p/aced  before  &t^  AM.  on  dOYJ  of  co//ecfion. 


REFUSE-COLLECTION  MAP,  LOS  ANGELES,   CALIF. 
(The  original  was  5x6%   in.) 

working  day  of  the  week  under  the  prevailing  weekly  collec- 
tion of  noncombustible  refuse.  The  card  also  gives  excerpts 
from  the  ordinance  governing  receptacles  for  ashes  and  for 
rubbish. 
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A  Rs^Owa^  FirenRlhtt  BEocEade 


Nine  years  ago,  in  the  winter  of  1906-7,  a  congestion 
of  railway  freight  traffic  occurred  which  extended  over  a 
large  part  of  the  country  and  produced  the  most  serious 
freight  blockade  ever  recorded  in  American  railway  his- 
tory. The  chief  cause  of  that  blockade  was  the  fact  that 
in  many  parts  of  the  country  railway  terminal  facilities 
were  inadequate  to  handle  the  extraordinary  volume  of 
traffic  which  was  thrust  upon  them  during  a  period  of  un- 
precedented business  prosperity.  Secondary  causes  were 
that  many  railways  were  short  of  motive  power  at  that 
time  and  short  also  of  freight  rolling  stock. 

On  many  of  the  railway  lines  east  of  Chicago  the  block- 
ade of  1906-7  is  being  repeated  today,  as  a  result,  how- 
ever, of  causes  entirely  different  from  those  which  pro- 
duced the  blockade  of  nine  years  ago.  There  has  been  for 
the  past  twelve  months  a  very  heavy  railway  traffic  from 
interior  points  to  Atlantic  Coast  ports  for  export  ship- 
ment. In  order  that  the  cars  carrying  this  export  freight 
may  be  promptly  unloaded  when  they  reach  the  port  for 
which  they  are  destined,  ships  must  be  ready  there  to 
receive  it. 

Ever  since  the  outbreak  of  the  war  the  demand  for 
shipping  facilities  has  been  greater  than  the  available 
ocean  vessels  could  supply.  The  National  Foreign  Trade 
Council  recently  estimated  that  the  total  tonnage  of  mer- 
chant vessels  rendered  unavailable  for  private  commerce 
since  the  war  began  is  between  20  and  25%  of  the  total 
tonnage  at  the  outbreak  of  the  war.  To  some  extent  this 
reduction  in  the  available  shipping  has  been  offset  by  a 
reduction  in  the  amount  of  international  trade.  It  must 
be  remembered  that  great  as  is  the  amount  of  traffic  now 
passing  from  America  to  Europe,  there  are  other  ocean 
shipping  routes  on  which  trade  is  at  present  far  below  the 
normal. 

It  is  obvious,  however,  that  there  are  not  enough  ships 
to  supply  the  demand,  and  the  condition  is  aggravated  by 
the  delays  in  unloading  vessels  in  ports  on  the  other  side 
of  the  ocean. 

In  no  industry  are  prices  more  promptly  responsive  to 
the  law  of  supply  and  demand  than  in  the  ocean-freight 
business,  and  rates  charged  for  ocean  carriage  are  double 
and  triple,  in  some  cases  even  five  to  seven  times  what 
they  were  before  the  outbreak  of  the  war.  Even  at  these 
rates  vessels  cannot  be  obtained  fast  enough  to  supply 
the  demand  at  the  busiest  Atlantic  seaports,  and  for  some 
time  cars  have  had  to  wait  weeks  and  even  months  be- 
fore room  could  be  found  on  board  ship  for  their  con- 
tents. 

Fortunately  the  railway  managers  learned  a  lesson  from 
the  experience  of  nine  years  ago,  and  they  put  in  opera- 
tion, none  too  soon,  an  embargo  against  further  shipments 
of  freight  to  the  points  of  congestion.  Experience  has 
abundantly  demonstrated  that  if  a  railway  allows  its 
yards  to  become  filled  with  cars  beyond  the  point  where 
free  movement  can  take  place,  traffic  will  soon  come  to  a 


standstill.  The  railway  nmst  keep  tracks  enough  open 
for  the  movement  of  its  passenger  traffic  and  for  the 
handling  of  perishable  freight  and  livestock,  and  for  the 
delivery  to  the  connnunities  along  its  line  of  such  essen- 
tials of  daily  living  as  milk,  meat,  flour,  fuel,  etc.  If 
it  allows  other  classes  of  freight  to  accumulate  in  its 
yards,  it  will  soon  create  just  such  a  deadlock  as  afflicted 
a  number  of  prominent  railway  centers  in  1907. 

It  is  an  interesting  question  whether  the  railway  fa- 
cilities of  the  present  day  would  be  sufficient  for  the  pres- 
ent volume  of  traffic  if  sufficient  ships  were  available  at 
the  seaports  promptly  to  take  care  of  the  export  business. 
There  has  been,  it  is  true,  an  enormous  extension  of  ter- 
minal facilities  since  1907.  Had  there  not  been,  the 
natural  growth  of  traffic  since  that  time  could  not  pos- 
sibly have  been  taken  care  of.  During  the  last  two  or 
three  years,  however,  the  prevailing  sentiment  in  rail- 
way circles  has  been  that  fully  as  much  money  had  been 
invested  in  terminals  as  business  would  warrant,  and  the 
long  periods  since  1907  when  there  has  been  an  enor- 
mous surplus  of  unused  cars  have  had  a  tendency  to  keep 
down  investments  in  rolling  stock. 

It  is  of  interest  in  tins  connection  to  note  that  in  an 
official  statement  addressed  to  the  Interstate  Commerce 
Commission  on  Dec.  28,  the  New  York,  New  Haven  & 
Hartford  R.R.  declares  that  it  is  doing  the  largest  vol- 
ume of  business  in  its  history  and  has  reached  a  point 
where  its  present  physical  facilities  make  it  unable  to 
handle  a  larger  volume  of  traffic.  It  frankly  admits  its 
responsibility  to  the  public  for  increasing  these  facilities, 
and  announces  that  improvements  to  its  lines  costing 
$5,000,000  will  be  made  as  rapidly  as  men,  material  and 
weather  will  permit ;  that  it  has  33  heavy  freight  loco- 
motives to  be  delivered  in  January  and  February  and 
500  coal  cars  in  March,  and  that  it  is  ready  to  spend  in 
addition  very  large  sums  for  more  tracks,  bridges,  ter- 
minals, shipping  facilities  and  motive  power  if  money 
can  be  obtained. 

RsiiSw^S^  W><D)^t  ILiiraes 

As  many  of  our  readers  will  recall,  a  clause  in  the 
Panama  Canal  act  forbids  a  railway  company  to  operate 
vessel  lines  directly  or  indirectly,  except  by  special  per- 
mission of  the  Interstate  Conmierce  Commission.  The 
reason  for  this  provision  was  the  idea  that  if  the  railways 
were  allowed  to  run  their  own  steamship  lines  through  the 
Panama  Canal  they  would  first  cut  rates  to  a  point  which 
would  ruin  competitors  and  then  raise  them  to  such  a 
figure  that  the  canal  route  would  not  seriously  compete 
with  the  rail  lines  across  the  continent.  It  is  claimed 
that  such  tactics  have  been  actually  used  by  coastwise 
steamer  lines  operated  in  connection  with  railways  to 
drive  off  competition. 

Whatever  of  truth  there  may  have  been  in  this  argu- 
ment in  the  past,  experience  of  the  last  few  years  ap- 
pears to  demonstrate  that  independent  transportation 
companies  which  engage  in  coastwise  traffic  do  not  fur- 
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iiisli  I'acilitit's  and  service  e(|iial  to  that  i,nven  by  tlie  rail- 
way-owned .steaniei-  line.^.  .Slii|)|iers  and  (raveliTs  pre- 
fer to  jmtronizo  a  boat  line  rnn  by  a  responsible  railway 
company  in  iirel'erence  to  a  lino  of  whose  res])onsil)iiity 
tliey  know  little  or  nnlhiiii;-. 

For  many  years  the  service  on  Lon<^  Island  Suniid  lur- 
nished  by  the  boat  line  operated  by  tlie  New  Haven  11. li. 
was  famous  for  its  excellence.  In  recent  years,  as  mi/:;ht 
naturally  be  expected,  the  railway  company  has  given  lit- 
tle attention  to  its  boat  service.  It  has  not,  however,  i;;- 
nored  the  ])ossibilities  of  development  in  this  direction, 
for  I'resident  lOlliott  savs.  in  the  statement  above  referred 
to: 

Thf  company  has  tried  to  relieve  its  rail  lines  so  far  as  it 
could  by  divertins  business  to  Its  boat  lines,  but  h(>re  again 
it  has  not  been  able  to  add  to  its  facilities  because  of  the 
uncertainty  surrounding  the  future  of  the  boat  Unes.  The 
company  considered  very  seriously  placini?  an  order  nearly 
a  year  aRo  for  two  additional  freight  steamers  to  run  on 
Long  Island  Sound,  but  it  did  not  feel  that  it  had  the  right 
to  borrow  tlie  large  sum  of  money  necessary,  considering  the 
fact  that  within  a  comparatively  short  time  the  company 
might  be  ordeied,  under  the  Panama  Canal  Act,  to  dispose  of 
all  of  its  water  lines.  The  relief,  therefore,  given  by  the 
boats  is  not  as  great  as  the  company  would   like. 

There  is  a  reason  why  capitali.sts  naturally  hesitate  be- 
fore investing  a  largo  amount  of  money  in  coastwise 
steam.ship  lines  to  compete  with  railways.  In  order  that 
any  shipping  line  shall  do  a  profitable  business  it  must 
have  the  cooperation  of  connecting  railway  lines.  It  is 
probably  within  the  power  of  state  and  interstate  com- 
missions to  compel  railways  to  grant  certain  facilities, 
such  as  through  routes  and  through  rates,  to  a  coast- 
wise steamship  line ;  but  cooperation  produced  by  compul- 
sion is  not  apt  to  be  effective  and  valuable  coopertion. 
The  law  can  compel  certain  acts  to  be  performed,  but  it 
cannot  possibly  deal  with  the  thousand  and  one  details 
which  are  necessary  if  a  railway  is  effectively  to  aid  a 
steamer  line  to  get  business  instead  of  encouraging  trav- 
elers and  shippers  to  use  the  rail  line. 

On  the  other  hand,  if  a  railway  company  were  per- 
mitted to  operate  steamship  lines,  there  is  certainly  suf- 
ficient autliority  in  government  supervising  commissions 
to  see  that  proper  facilities  are  furnished  and  at  rea- 
sonable rates. 

Asa  Eca^lsaees'  IRe-^ie^iws  Ells  "WorBi 

Few  men  who  give  their  names  to  a  marked  engineer- 
ing advance  are  able  to  lead  that  advance  so  far  and  so 
ably  as  has  Dr.  Karl  Imhotf'.  Eight  years  ago,  realizing 
some  of  the  drawbacks  to  the  septic-tank  process  of  sew- 
age clarification  and  .sludge  reduction,  and  with  keen  ap- 
preciation of  the  improvements  in  this  process  suggested 
by  the  ^Massachusetts  State  Board  of  Health  and  partly 
worked  out  by  Dr.  Owen  Travis,  Dr.  Imhoff  designed  a 
new  type  of  two-story  tank.  As  engineer  of  the  Emscher 
Sewerage  District,  in  Germany,  Dr.  Imhoff  had  immedi- 
ate opportunity  to  install  a  number  of  these  tanks. 
Promptly  and  enthusiastically  introduced  into  the  United 
States  by  Dr.  Rudolph  Hering,  tlie  Imhoif,  or  Emscher, 
tank  has  since  been  widely  used  here,  although  not  so 
extensively  as  in  Germany.  Today  a  quarter-thousand 
Imhoff  tanks  are  in  use  or  under  construction  in  the 
two  countries. 

Just  how  many  of  these  tanks  have  been  designed  by 
or  under  the  more  or  less  close  supervision  of  Dr.  Imhoff 
cannot  be  stated.    Unquestionably  he  lias  had  some  part 


in  a  lai'ge  percentage  of  them,  and  engineers  who  have 
been  inspired  by  pi.'r.sonal  touch  with  bini  have  designed 
many  of  the  others.  Broadly  speaking,  the  ty|)e  has  becdi 
followed  more  clo.sely  than  is  usual  in  the  absence  of 
rigid  pro])rictary  control.  The  large  niinihcr  of  two-story 
tanks  whi(h  he  has  hiin.self  designed,  his  closeness  of 
touch  with  the  work  of  others  and  the  widespread  and 
growing  u.se  of  the  linhoir  tank  combine  to  give  great  in- 
terest and  value  to  his  review  of  "Kight  Years  of  Imhoff 
Tank  Design  and  Operation,"  begun  eksewhere  in  this 
issue.  The  review  is  worth  reading  by  not  only  tho.se 
interested  in  sewage  dispo.sal,  but  also  by  engineers  of 
suflicient  breadth  to  desire  to  follow  the  outworking  of 
a  problem  in  engineering  design  and  operation. 

^im^is^eers  &i2^dl  Bridge  Airt 

For  an  engineer  to  })retend  to  have  any  authoritative 
knowledge  of  art  in  construction  is  of  cour.se  an  imperti- 
nence. That  privilege  is  the  prized  possession  of  the 
allied  profession  of  architecture.  The  appearance  of  a 
bridge,  however,  is  so  ini])ortant  for  its  success  that  an 
engineering  journal  may  presume  to  offer  some  humble 
comments  upon  it. 

On  the  first  page  of  this  issue  is  a  view  of  the  Q  St. 
bridge  in  Washington,  I).  C,  the  latest  of  several  arch 
bridges  which  span  Rock  Creek  in  that  city.  In  such  a 
black  and  white  print  the  colorful  tones  of  the  bridge 
are  lost  and  the  prodigality  of  decorative  detail  can  hard- 
ly be  appreciated.  This  is  unfortunate,  for  it  is  in  these 
two  features  that  the  bridge  differs  most  radically  from 
other  bridges  which  have  been  built  by  engineers  with- 
out the  aid  of  arcliitects.  In  the  Q  St.  bridge  the  decora- 
tion of  the  bridge  was  intrusted  to  an  eminent  archi- 
tect. 

There  is  a  widespread  impression  that  engineers  are 
purely  utilitarian,  that  they  are  too  much  concerned  with 
strength  and  economy  to  considjr  appearance  and  that, 
in  the  minds  of  the  profession,  strength  and  ugliness 
are  twin  sisters.  There  may  have  been  some  ground  for 
this  impression  years  ago,  particularly  in  steel-bridge 
design,  but  in  the  design  of  the  masonry  arch  most  en- 
gineers have  learned  that  simplicity  generally  means 
beauty  and  that  that  arch  which  best  satisfies  the  struc- 
tural requirements  will  as  a  rule  best  satisfy  the  eye. 
Most  engineers  therefore  have  hesitated  to  attempt  to 
improve  on  the  simple  lines  and  tones  of  the  concrete 
arch  by  either  decoration  or  coloring. 

In  the  Q  St.  bridge,  however,  an  architect  has  at- 
tempted what  no  mere  engineer  would  have  dared.  There 
are  an  elaboration  and  a  profusion  of  ornament  and  tone 
which  may  possibly  delight  the  artist  or  the  architect, 
but  which  are  not  altogether  pleasing  to  the  engineering 
eye,  accustomed  to  simplicity  of  detail.  There  is  of 
course  ample  precedent  in  Europe  for  profuse  bridge  dec- 
oration. Practically  every  one  of  the  many  bridges  cross- 
ing the  Seine  in  Paris  is  bedecked  with  statues  and  bas- 
reliefs.  Artists  and  art  critics  frequently  bewail  the 
absence  of  similar  decorative  bridges  in  American  cities, 
which  might  lead  one  to  believe  that  the  American  en- 
gineer is  too  commonplace  in  his  ideas  and  that  a  con- 
ception of  the  beautiful  is  as  far  from  his  ability  as  the 
production  of  it. 

It  will  hardly  be  disputed,  however,  even  by  the  artists 
and  art  critics,  that  if  the  choice  in  bridge  architecture 
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IS  between  simple  plain  outlines  and  a  profusion  of  ovcr- 
(leooration,  the  sini])le  style  is  far  preferable.  An  en- 
gineer viewing?  the  Q  St.  l)ri(lge  will  generally  have  no 
regrets  that  he  has  not  ventured  to  hang  deeorations  on 
his  bridges.  To  his  possibly  untrained  eye,  the  coloring 
is  too  emphatie,  the  decorations  too  obtrusive  and  the 
arched  sidewalk  brackets  too  fantastic.  Wiien  compared 
with  the  simple  lines  and  tones  of  the  nearby  Connect- 
icut Ave.  bridge — also  artistically  supervised  by  an  ar- 
chitect— the  newer  bridge  appears  almost  tawdry. 

Individually  eacli  l)utfalo  on  the  Q  St.  bridge  seems  to 
be  a  pretty  good  animal  as  bronze  animals  go,  but  collec- 
tively there  are  too  many  of  tliem  and  they  arc  too  large 
for  comfort.  The  impression  is  unavoidable  that  a  whole 
herd  of  this  nearly  extinct  species  has  selected  an  en- 
tirely unsuitable  feeding  ground  and  that  a  very  small 
bridge  has  been  inadvertently  left  underneath  some  very 
large  bison.  Incidentally,  those  who  have  wondered  why 
animals — and  wild  animals  at  that — are  artistic  necessi- 
ties of  bridge  decoration  may  be  interested  in  the  bridge 
pictured  on  page  40  of  this  issue.  The  Chinese  school  of 
art — wild  dogs,  sculptured  lions  and  all — has  evidently 
bridged  both  time  and  space  and  is  influencing  our  mod- 
em architects. 

Developmaenats  lim  StLaiPveyninig 

It  is  not  very  frequently  that  the  editor  can  direct 
attention  to  new  methods  of  surveying,  but  on  another 
}iage  the  reader  will  find  an  article  describing  some  truly 
radical  improvements  in  the  field  work  of  topographic 
surveying.  While  this  article  deals  specifically  with  re- 
coimoissance  surveys  for  logging  operations,  it  will  be 
readily  seen  that  the  method  is  much  more  accurate  than 
work  liitherto  done  for  this  purpose,  and  there  is  no  reason 
why  the  same  methods  cannot  be  applied  to  railway  re- 
connoissance  or  to  any  survey  requiring  topographic 
details  of  ordinary  accuracy. 

The  new  method  involves  the  use  of  a  special  Abney 
clinometer  and  a  specially  graduated  tape.  With  this 
clinometer  the  vertical  rise  per  chain  {66  ft.)  is  read 
directly,  and  used  in  conjunction  with  the  special  tape, 
it  permits  stakes  or  markers  to  be  set  at  unit  intervals 
of  horizontal  measurement,  quickly  and  without  computa- 
tions or  the  use  of  tables,  irrespective  of  the  slope  to 
which  the  tape  is  applied. 

Here  are  all  the  elements  necessary  to  locate  contours 
except  the  horizontal  control.  In  thickly  wooded  forest 
land  this  control  is  obtained  by  a  series  of  parallel  lines 
run  out  by  a  compass,  but  when  desirable,  any  other 
system  of  control  may  be  adopted.  Experience  shows  that 
elevations  may  be  made  to  check  within  1  ft.  per  mi. 
(10  ft.  per  mi.  is  the  average  for  rough  work),  so  that  a 
more  accurate  system  of  control  than  compass  lines  is 
justified  in  an  open  country. 

Incidentally  the  attention  of  tlic  reader  is  called  to  the 
articles  in  Engineering/  News;  June  10  and  Dec.  16,  lOl-"), 
which  give  in  considerable  detail  the  methods  used  and 
the  accuracy  obtainable  by  the  use  of  an  aneroid  barometer 
for  topographic  recoinioissance.  The  former  article  de- 
scribes the  use  of  aneroids  for  forest  surveys  and  the 
second  article  describes  the  use  of  a  single  aneroid  for  a 
very  rough  reconnoissance.  Tliese  two  articles  and  the 
one  in  this  issue  comprise  a  very  complete  and  uptodate 
treatment  of  this  important  branch  of  surveying. 


ModlelI<=>Cil^  PUsMr&ir&iir&j^  Boards 

I  f  cities  are  to  be  planned  instead  of  happening,  someone 
must  be  charged  with  the  responsibility  of  the  task.  A 
half-dozen  years  ago  Hartford,  Conn.,  under  the  leader- 
ship of  its  city  engineer,  created  the  first  city-planning 
commission  in  the  United  States.  Today  there  are 
l)erhaps  a  hundred  such  commissions.  East  and  West, 
North  and  South.  Naturally  in  the  earlier  unchartered 
stages  of  city  planning  control  and  under  our  multifari- 
ous forms  of  city  government,  the  composition,  powens 
and  duties  of  American  city-planning  commissions  and 
the  relations  of  such  commissions  to  other  branches  of 
the  city  government  were  most  varied.  It  will  take  some 
tipie  to  find  out  just  what  is  the  best  method  of  control — 
or  pei'haps  the  three  or  four  best  methods  to  suit  varying 
conditions. 

An  attempt  to  outline  a  scheme  for  city-planning 
boards  under  the_  commission-manager  form  of  city  char- 
ter has  just  been  made  by  a  committee  of  the  National 
Municipal  League.  Without  repeating  the  details,  printed 
elsewhere  in  this  issue,  attention  may  be  called  to  these 
impoi'tant  features  of  the  scheme  of  particular  interest 
to  engineers:  (1)  Everything  affecting  the  city  plan  must 
be  passed  upon  by  the  l)oard.  (2)  Every  year  the  board 
must  submit  a  city-planning  program  for  at  least  three 
years  to  come.  (;i)  The  city  engineer  is  recognized  as  the 
chief  city  planner  in  ordinary,  so  to  speak,  but  the  board 
must  employ  as  secretary  a  person  skilled  in  city  plan- 
ning and  may  engage  the  services  of  consulting  experts 
in   city  planning.     All  these  features  are  conmiendablc. 


The  engineering  profession  throughout  the  country  will 
heartily  a])prove  the  selec:tion  by  Governor  Whitman  of 
Henry  W.  Hodge  as  a  member  of  the  New  York  City  I'ub- 
lic  Service  Commission.  For  several  years  engineers  have 
discussed  the  need  of  appointing  men  of  engineering  expe- 
rience and  demonstrated  executive  ability  as  meml)ers  of 
state  public-service  commissions,  and  organized  efTorts  to 
secure  such  ap]iointnients  have  l)een  nuide  by  the  engi- 
neering societies.  The  selection  of  Mr.  Hodge  for  this  po- 
sition by  Governor  Whitman  is  in  line  with  these  recom- 
mendations of  the  profession.  More  than  all  else,  the 
public  is  to  be  congratulated  that  an  olfice  of  such  impor- 
tance is  to  be  filled  by  a  nuin  in  every  way  competent  to 
discharge  its  duties. 

The  letter  from  General  Kingman,  on  the  next  page, 
leports  a  definite  step  forward  in  the  Corps  of  Engineers 
of  the  United  States  Army,  a  step  which  must  be  pleasing 
to  the  civilian  engineers  of  the  country  and  one  that  has 
been  urged  in  public  and  in  private  for  many  years.  It 
is  true  that  some  years  ago  the  way  was  made  clear  to 
jiermit  the  commissioning  of  capable  young  engineers  from 
civilian  life,  but  the  rarity  of  such  a|)pointments  was 
sucli  as  to  foster  the  suspicion  that  the  more-or-less  in- 
tentional choking  off  of  civilian  recruiting  was  to  extend 
from  the  civil-engineering  corps  of  the  navy  to  the  similar, 
(Oi-ps  in  the  army.  The  success  of  the  latest  army  exam- 
inations and  the  methods  used  to  get  candidates  for  those 
examinations  show  that  the  present  administration  of  the 
Engineer  Corps  at  least  is  determined  to  get  good  men 
where  they  can  be  found  and  not  to  depend  alone  on  West 
Point,  which,  at  l)est,  is  not  an  engineering  school. 
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of  S^^flspelffi<dler  IRodls 

Sir — 1  have  bi'oii  iiitoicsti'd  in  tin.'  (li'siriptioii  oi'  llie 
failure  of  the  Division  St.  Bridge  at  Spokane,  Wash.,  as 
puhlishod  in  your  issue  of  Deo.  30,  1915,  and  think  that 
lluiiii  L.  Cooper  has  probably  reached  the  correct  con- 
clusion— that  the  cause  of  failure  was  the  treatment  of 
the  eye-bars  after  the  accident  of  1894. 

I  would  call  attention,  however,  to  the  comparison  in 
your  editorial  to  the  breakage  of  suspender  rods  in  the 
Brooklyn  Bridge.  The  breakage  of  these  rods,  as  I  re- 
member, was  not  due  to  any  heat-treatment  after  they 
were  manufactured,  but  rather  to  the  improper  shape  of 
the  screw  thread  as  originally  cut.  These  suspenders 
were  aniong  the  first  to  be  made  of  .steel  in  bridge  con- 
struction and  before  it  was  generally  recognized  that  a 
sharp  cut  in  homogeneous  steel  is  equivalent  to  an 
incipient  crack  that  will  creep  through  the  steel  when  the 
metal  is  repeatedly  strained.  The  threads  were  cut  with 
sharp  angles  (no  fillet  at  bottom),  and  the  fracture 
showed  by  concentric  rings  of  rust  that  the  suspenders 
had  broken  gradually  until  so  small  a  section  remained 
intact  that  it  could  not  then  stand  the  load  imposed. 

When  one  suspender  broke,  it  increased  the  load  on 
adjacent  suspenders,  and  several  others  broke  in  suc- 
cession. Henky  B.  Seaman. 

Woolworth  Building,  New  York,  Dec.  31,  1915. 

Sns£   (Cavalllaiias   G®Biaffinilssl@iaedl   ana 


Sir — I  take  pleasure  in  sending  you  the  following  in- 
formation : 

As  a  result  of  the  examination  for  appointment  as  pro- 
bational  second  lieutenant  in  the  Corps  of  Engineers, 
United  States  Army,  held  on  Oct.  25-30,  1915,  the  nom- 
inations of  the  six  successful  candidates  are  about  to  be 
sent  to  the  Senate.  These  are  Messrs.  Gilbert  D.  Fish, 
New  York  City;  George  Mayo,  Washington,  D.  C. ;  Paul 
T.  Bock,  New  York  City;  Charles  0.  Boynton,  San 
Francisco,  Calif. ;  Arthur  P.  von  Deesten,  Brooklyn, 
N.  Y. ;  and  Edward  N.  Whitney,  iladison.  Wis.  Mr. 
Boynton  is  a  junior  engineer  who  has  been  several  years 
in  the  Government  service,  under  the  Engineer  Depart- 
ment. 

The  number  of  candidates  who  actually  took  and  com- 
pleted the  examination  was  17.  In  addition  three  can- 
didates withdrew  during  the  progress  of  the  examination, 
while  two  were  found  physically  ineligible  as  n  result  of 
the  physical  examination  which  preceded  the  mental  ex- 
amination. 

The  nomination  of  the  six  successful  candidates  marks 
the  completion  of  a  vigorous  effort  on  the  part  of  the 
Chief  of  Engineers  of  the  army  to  secure  thoroughly  well- 
qualified  young  engineers  for  appointment  to  the  Corps  of 
Engineers  under  the  provisions  of  the  river  and  harbor 
act  approved  Feb.  27,  1911. 


Tiic  luniibiT  (if  candidales  presenting  themselves  for 
this  (examination  in  ])rcvious  years  was  disa[)j)ointingly 
small,  and  very  few  of  the  candidates  who  presented  tiiem- 
seives  had  the  necessary  qualifications.  In  the  period 
from  January,  1912,  to  February,  1915,  four  examina- 
tions were  held.  The  total  number  of  persons  who  took 
the  examinations  was  11;  of  these  three  were  commis- 
sioned as  probational  lieutenants. 

In  order  to  se(:ure  a  larger  number  of  candidates,  the 
Chief  of  Engineers  on  A|)r.  1,  1915,  addressed  letters 
to  the  presidents  of  all  the  approved  technical  schools, 
about  50  in  nund)er,  requesting  that  they  draw  the  at- 
tention of  suitable  graduates  of  their  institutions  to  the 
opportunity  for  appointment  as  lieutenants  in  the  Corps 
of  Engineers.  The  Chief  of  Engineers  also  Issued  in- 
structions to  all  of  the  District  P^ngineer  officers  in  the 
United  States  to  facilitate  in  every  way  the  candidacy 
of  junior  engineers  in  the  employ  of  the  Engineer  De- 
partment and  of  any  other  candidates  who  might  make 
inquiry  regarding  the  examinations. 

Arrangements  were  made  with  the  Civil  Service 
Commission  by  which  a  special  examination  was  held  to 
permit  candidates  to  establish  eligibility  for  junior  engi- 
neer as  required  by  law. 

As  a  result  25  persons  were  authorized  to  take  the  ex- 
amination beginning  Oct.  25 ;  of  these,  two  withdrew  be- 
fore the  examination  and  one  failed  to  appear,  leaving 
22  who  presented  themselves  for  the  examination,  as  al- 
ready indicated. 

It  is  anticipated  that  the  next  examination  for  appoint- 
ment of  the  Corps  of  Engineers  will  be  held  at  a  con- 
venient time  after  the  termination  of  this  college  year. 

Dan  C.  Kingman, 
Chief  of  Engineers,  U.  S.  Army. 

Washington,  D.  C,  Dec.  31,  1915. 


)SsIhi®im©stb 
Sp©cnlS<ca 


Sir — Bidders  on  turbines  for  hydraulic-power  devel- 
opment are  often  asked  to  submit  with  their  bids  the  "es- 
timated approximate  weights  of  the  turbine  units."  Where, 
as  is  commonly  the  case  in  present  practice,  the  equipment 
is  specially  designed,  it  is  frequently  impossible  for  the 
turbine  manufacturer  to  estimate  with  precision  the 
VA^eights  of  the  turbines  at  the  time  the  bids  are  made. 
There  is  a  temptation  for  the  turbine  manufacturer  to 
overestimate  the  weights,  for  the  reason  that  the  purchaser 
is  prone  to  think  that  the  greater  the  weight  of  the  ma- 
chinery, the  more  he  is  getting  for  his  money. 

Every  intelligent  engineer  will  admit  that  this  is  a 
fallacy  with  reference  to  the  purchase  of  almost  any  kind 
of  high-grade  machinery.  It  is  certainly  a  fallacy  in  the 
case  of  hydraulic  turbines.  A  certain  amount  of  weight 
is  absolutely  necessary;  but  beyond  this,  if  the  design  is 
correct,  additional  weight  in  the  turbine  runner,  casing 
or  gate  mechanism  is  decidedly  a  disadvantage.    Unneces- 
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sarj'  metal  in  the  runner  increases  the  load  on  the  l)ear- 
ings  and  is  quite  certain  to  reduce  the  ediciency.  Un- 
necessary weight  in  the  gate  meclianism  increases  the  cost 
of  governors  and  also  increases  the  difficulty  of  close 
speed  regulation.  Unnecessary  weight  in  the  turbine  cas- 
ing or  in  any  of  the  other  parts  increases  the  size  of 
crane  necessary  to  handle  the  weight;  increases  the  cost 
of  freight  and  installation,  and  in  many  cases  increases 
the  power-station  building  cost  throughout. 

The  excessive  weights  can  be  dishonestly  employed  to 
throw  a  turbine  contract  to  favored  builders.  Now  it 
must  be  admitted  that  engineers  from  time  immemorial 
have  been  accustomed  to  resort  to  devious,  and  sometimes 
highly  questionable,  methods  to  eliminate  undesirable  bid- 
ders on  contract  work,  though  such  practices  have  been 
carried  out  from  good  motives;  identically  similar  meth- 
ods may  be  iitilized  unfairly  to  throw  work  to  favored 
bidders.  In  the  case  of  hydraulic  turbines,  acceptance  of 
the  bid  is  often  made  contingent  on  several  factors: 
First,  efficiency,  which  may  be  estimated  in  various  ways ; 
second,  net  price  bid.  This  as  ordinarily  interpreted 
would  be  supposed  to  mean  the  gross  sum  bid  for  the  work. 
But  suppose  that  one  bidder  overestimates  the  weight  of 
the  equipment,  say  40%,  not  really  intending  to  put  this 
additional  weight  into  the  work,  and  that  the  other  bid- 
ders estimate  the  approximate  weights  within  say  10% 
of  the  true  weights  which  they  will  furnish.  The  result 
is  likely  to  be  that  the  bid  which  is  based  on  excessive 
weights  will  show  an  apparent  cost  per  pound  lower 
than  that  which  any  bidder  whose  weights  are  honestly 
given  can  afford  to  bid.  The  work  may  then  be  awarded 
to  the  highest  bidder  on  the  ground  that  the  net  price 
per  pound  is  lowest,  even  though  the  efficiency  guarantee 
is  not  above  that  of  other  bidders  wliose  gross  price  is 
lower. 

Examples  of  just  this  practice  have  come  to  the  writer's 
attention,  and  it  has  seemed  worth  while  to  suggest  a 
remedy,  "\\liile  a  prospective  bidder  may  not  be  able  to 
tell  in  advance  the  exact  weight  within  say  10%  or  15%, 
he  can  at  least  tell  what  the  minimum  weight  necessary 
will  be.  Accordingly  it  would  seem  that  hydraulic-tur- 
bine specifications  shoiild  require  that  bidders  guarantee 
to  furnish  equipment  having  a  certain  minimum  weight; 
and  in  order  to  prevent  the  furnishing  of  equipment  of 
excessive  weight,  they  should  also  be  called  upon  to 
guarantee  that  the  weight  will  not  exceed  the  guaranteed 
minimum  by  more  than  a  certain  loerccntage,  10%,  15% 
or  20%,  according  to  conditions. 

This  plan  will  at  least  furnish  a  uniform  scale  of  com- 
parison between  bids,  while  under  the  present  practice 
several  bidders  equally  honest  in  their  intentions  may  add 
various  percentages  to  their  estimated  Aveights  in  order  to 
be  on  the  safe  side.  If  this  practice  was  generally  followed, 
then  the  omission  of  such  a  weight  guarantee  clause  from 
the  specifications  would  in  effect  serve  notice  upon  those 
proposing  to  bid  on  the  work  that  there  is  likely  to  l}e  an 
Ethiopian  in  the  hedgerow. 

COXSULTIXO   EXGIXEEK. 


A  CoaI-Thawin«;  Shed  will  be  built  in  connection  witli  the 
coal-shipping  pier  of  the  Baltimore  &  Ohio  R.R.  at  Curtis  Bay, 
Baltimore,  Md.  Here  cars  of  coal  will  be  placed,  in  cold 
weather,  before  being  run  out  to  the  car-dumping-  machines 
on  the  pier.  The  pier  will  have  a  capacity  for  shipping  10,000,- 
000  tons  per  year  and  will  cost  about  $1,500,000.  It  Is  to  bo 
completed  before  the   end  of  this  year. 


Saves  Force  Maiim 

BV    (iKOKUl':    (i.    E.\1!L* 

The  new  electrically  driven  centrifugal  pump  at  New 
Orelans  Sewerage  Station  A  (designed  by  A.  B.  Wood, 
.Mechanical  Engineer  of  the  Sewerage  and  Water  Board, 
and  purchased  under  the  same  contract  as  the  large  screw 
pumps  for  drainage)  has  recently  been  found  to  develop 
a  capacity  of  55  to  133  cu.ft.  per  sec.  against  heads  of 
43  to  72  ft.  at  efficiencies  of  69  to  84%,.  This  pump- 
ing unit  has  postponed  for  some  years  the  construction  of 
an  additional  force  main.  It  is  driven  by  a  two-speed 
induction  motor,  takes  water  from  the  main  sewer  and 
discharges  it  through  a  48-in.  force  main,  7,000  ft.  long, 
into  the  Mississippi  River.  At  low  speed  it  makes  248 
r.p.m.  and  discharges,  depending  upon  the  elevation  of 
water  in  the  river  and  in  the  sewer,  from  55  to  85  cu.ft. 
per  sec,  showing  an  efficiency  ranging  from  69  to  83% 
on  lifts  (including  friction  in  the  discharge  main)  rang- 
ing from  43  to  35  ft.  At  high  speed  it  makes  364  r.p.m. 
and  discharges,  depending  upon  tlie  elevation  of  water  in 
the  river  and  in  the  sewer,  from  106  to  133  cu.ft.  per  sec., 
showing  an  efficiency  ranging  from  80  to  84%  on  lifts 
(including  friction  in  the  discharge  main)  ranging  from 
87  to  72  ft. 

These  efficiencies  are  based  in  this  case  on  heads  shown 
by  the  pressure  difference  on  the  two  sides  of  the  pump 
and  are  slightly  higher  than  was  expected  with  a  pump 
designed  for  two  different  .speeds  and  two  different  con- 
ditions of  lift,  widely  separated. 

How  Equipment  Is  Saved 

There  were  originally  installed  at  this  station  two  en- 
gine-driven centrifugal  pumps  which  were  each  capable 
of  discharging  58  cu.ft.  per  sec.  through  the  48-in.  force 
main  with  51%  efficiency.  It  was  intended  in  the  origi- 
nal design  of  the  station  to  add  later  another  steam-driven 
pump  of  larger  capacity  and  to  lay  an  additional  force 
main  to  the  river,  since  the  original  engines  could  not 
work  together  with  the  existing  force  main,  thus  bring- 
ing the  capacity  of  the  station  to  something  over  128 
cu.ft.  25er  sec.  with  one  engine  and  pump  in  reserve.  This 
would  have  cost,  for  force  main  and  additional  engine 
and  pump  of  70  cu.ft.  per  se(\  capacity,  at  least  $135,000. 

By  substituting  the  new  pump  and  motor  at  a  cost  of 
$29,000  we  have  added  a  unit  whose  capacity  can  be 
citlier  75  or  120  cu.ft.  per  sec.  and  which  is  of  much 
higlicr  efficiency  than  the  existing  steam  pumps,  and 
postponed  for  several  years  the  construction  of  an  addi- 
tional force  main  which  would  have  cost  about  $100,000 
for  a  48-in.  main.  The  crowding  of  106  to  133  cu.ft. 
per  sec.  through  the  existing  force  main  creates  a  materi- 
ally higher  lift  than  would  have  been  practical)le  for  an 
engine-driven  single-stage  centrifugal  pump,  but  the  ef- 
ficiency of  the  electrically  driven  unit  operated  from  a 
central  power  station  is  .so  high  that  this  additional  lift 
requires  little  if  any  more  fuel  than  would  have  been  re- 
quired if  the  additional  outlet  line  and  a  steam-driven 
jnimp  had  been  adopted.  The  need  for  the  high-speed 
drive  exists  mainly  during  and  immediately  after  storms, 
when  the  sewers  are  overcharged  with  ground  water.  The 
low  speed  is  sufficient  for  dry-weather  flow. 

•General  Superintendent,  Sewage  and  Water  Board,  New 
Orleans,  La. 
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Bridge  Art  at  Its  Origin 

The  airh  bridge  iiictuicd  mi  I  his  \)>\'j:k-  is  (Hic  of  iiiiiiiy 
Yonrs'  standing,  located  in  tlic  linpiMi.il  Simiiiu'i-  I'liliuc 
near  Poking,  China.  It  is  show  ii  here  ;is  mi  r\iini|il('  of 
old  Chinoso  hridgo  arcliitcctiirc.  und  iiicidiMitaiiv  to  in- 
dirati'  a  possiiilo  sonrce  of  tlu'  wiid-aiiinial  Ktylc  of  hridgo 
dot'oration  so  woU  oxoniplifiod  in  tlio  first  iirticic  in  this 
issue.  Tho  Chinoso  wild  dogs  oo!n])an'  liivorniplv  with 
tlio  Wasliingtonian  hiilValo. 

F^lbEic  Coiracerim  anaWEitles' Po^w^er* 

Bv  (iKOKdK  Otis  SMiriif 

The  people's  interest  in  water  power  is  served   only 

through  use.     Whenever  the  energy  of  flowing  water  can 

ho  ])ut  to  work  at  a  cost  justified  by  results,  nonuso  of  a 

water  ]iower  is  an  economic  wasle.     But  better  not  oven 


largo  systems.  Tlu'  coiiiliiiialioii  of  sevora'  wafer  powers 
dilTeiiiig  in  cliiiractor  in  order  to  serv(!  many  markets 
having  diversified  ser\  icc!  rocpiiremonts  makes  possible  an 
ecoiioMiic  adjust nieiit  (>(  su])|)ly  to  demand.  Nature's  ir- 
regnlarities  are  thus  e(Hiali/ed  iuhI  man's  varied  require- 
iiionfs  are  similarly  balanced.  The  Western  states,  in 
which  these  large  liydro-electrie  systems  have  been 
mainly  developed,  show  the  largest  per  capita  consump- 
tion of  power  and  fho  lowest  average  rates. 

In  Montana  one  mining  company  by  substituting 
hydro-electric  power  lor  steam  cfl'ected  an  annual  saving 
of  nearly  two  million  dollars.  This  nutans  a  saving  of 
about  r)Oc.  on  a  ton  of  ore,  thus  permitting  the  mining 
with  an  equal  profit  of  ore  that  niucii  lower  in  grade  than 
could  be  mined  when  steam-generated  power  was  used. 
This  instance  illustrates  tho  wide  public  interest  that 
niav    1)0   served   througli    tho   eflicient  operation    of   large 
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a  partial  development  now,  if  thereby  the  full  utilization 
that  may  be  needed  in  the  near  future  is  blocked.  From 
the  standpoint  of  the  public  what  is  needed  in  water- 
power  utilization  is  efficient  development  that  will  meet 
market  demands,  and  effective  regulation  that  will  secure 
to  all  parties  interested  a  participation  in  the  benefits  of 
that  development. 

It  is  this  logical  desire  for  the  best  use,  in  which  the 
largest  possible  number  may  .share,  that  makes  the  utiliza- 
tion of  water  power  a  live  issue.  Unwarranted  fear  of  im- 
pending monopoly  may  have  led  some  to  urge  a  halt  in 
all  development,  while  blind  disregard  of  a  changing  or- 
der of  things  has  caused  others  to  denounce  any  restric- 
tion. 

The  engineering  fact  that  stands  out  in  the  utilization 
of  water  power  is  the  comparatively  high  efficiency  of 

*From   an  address   at   the    second   Pan-American    Congress, 

Dec.  27,  1915,  to  Jan.  8,   1916. 

tDirector,  United  States  Geological  Survey,  Washington, 
D.  C. 


units.  There  exists  a  certain  community  of  interest  be- 
tween the  power  corporation  and  the  mining  company. 
A  similar  community  of  interest  needs  only  to  be  created 
between  the  public-utility  company  and  the  people  it 
serves. 

The  oft-debated  question  whether  the  relation  of  the 
Federal  Government  to  water-power  sites  is  that  of  pro- 
prietor or  that  of  .sovereign  is  only  incidental  to  the  real 
issue  of  the  people's  larger  interest  as  the  consumers  of 
power.  Herein  lies  the  purpose  of  certain  legislative 
proposals  that  have  been  misunderstood  by  some  and  per- 
haps misrepresented  by  others.  The  method  of  control 
may  be  based  upon  public  ownership  of  land,  police 
powers  or  preservation  of  navigation ;  the  primary  results; 
sought  will  be  public  protection. 

Too  often  in  the  past  the  wealth  won  by  the  engineer 
from  the  mine,  the  forest  or  the  stream  has  been  monopo- 
lized by  the  capitalist.  Experience  is  teaching  the  Amer- 
ican people  to  regard  industrial  development  as  a  public 
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matter  in  which  others  than  owners  of  stocks  and  bonds 
are  concerned. 

Too  often  the  public  interest  in  water-jjower  resources 
has  been  discussed  almost  wholly  in  terms  of  comjjen- 
sation,  tolls  and  charges  for  the  publicly  owned  resources 
utilized.  The  revenue  idea  connected  with  this  conserva- 
tion issue  has  been  allowed  to  overshadow  the  thought 
of  control  in  the  })ublic  interest.  A  notal)le  exception  to 
this  tendency  is  contained  in  the  Pend  d'Oreille  permit 
issued  in  1913  by  .Secretary  Lane,  which  provides  that 
after  the  ten  years  allowed  for  construction  of  plant  and 
development  of  market  the  rate  of  compensation  to  the 
Government  shall  vary  inversely  as  the  square  of  the 
proportional  develo])ment  of  the  site  and  directly  as  the 
square  of  the  average  price  charged  for  electric  energy  to 
both  customers  and  consumers.  Here  the  objects  plainly 
sought  are  prompt  and  complete  development  and  low 
rates  to  the  public  rather  than  revenue  to  the  Govern- 
ment. 

When  applied  to  water-power  resources,  as  to  other 
public  utilities,  regulation  by  public  agencies  needs  to 
begin  in  the  initial  stages  of  development.  The  terms 
of  the  contract  between  the  public  consumer  of  electric 
energy  and  the  private  builder  of  the  hydro-electric  plant 
can  best  be  considered  before  a  stone  is  laid. 

In  any  discussion  of  the  future  conduct  of  the  water- 
power  business  one  of  the  essential  premises  is  the  con- 
dition of  proper  return.  This  idea  is  at  the  foundation 
of  public  regulation  of  private  business ;  but  even  beneath 
this  is  the  query,  A  fair  return  upon*what?  The  present 
trend  in  the  determination  of  the  proper  basis  for  rate 
regulation  appears  to  be  away  from  valuations  derived 
either  from  cost  reproduction  or  from  capitalization  and 
toward  actual  legitimate  investment. 

The  practical  ideal  in  public  regulation  is  to  allow  such 
returns  to  the  private  owner  and  operator  as  may  en- 
courage engineering  and  executive  efficiency.  To  fix  a 
maximum  rate  of  profit  based  simply  on  capital  invest- 
ment might  effectually  veto  improvement  in  plant  or 
operation  beyond  the  dead-line  thus  established;  therefore 
the  prize  of  a  larger  return  must  be  held  out  to  those  who 
make  the  largest  and  best  xise  of  the  natural  resource. 
In  the  absence  of  the  competitive  element  the  returns 
to  be  derived  by  the  private  holder  of  a  natural  monopoly 
should  be  restricted  so  far  as  they  depend  primarily  upon 
his  use  of  the  resource  which  society  owns  or  to  which 
society  gives  value;  but  a  quite  different  method  of  regu- 
lation may  well  be  applied  to  the  profits  that  come  from 
his  continued  investment  of  gray  matter.  Such  ability 
and  industry  need  not  be  capitalized,  yet  betterment  of 
service  should  produce  benefits  in  which  both  investor  and 
consumer  may  share. 

Adequate  incentive  to  greater  efficiency  combined  with 
full  recognition  of  the  ])eople's  interest  may  be  provided 
by  any  of  several  methods — the  sliding-scale  plan  adopted 
for  the  Boston  gas  companies  makes  larger  dividends  to 
stockholders  contingent  on  lower  prices  to  consumers; 
the  Chicago  street-railway  ordinance  provides  for  the  di- 
vision of  profits  above  the  fixed  rate  between  the  com- 
pany and  the  public;  a  profit-sharing  plan  worked  out 
by  the  manager  of  Wisconsin  power  company  divides  ex- 
cess net  profits  equally  between  the  company  and  the 
consumers.  In  each  of  these  plans  the  principle  is  the 
same — the  investing  public  and  the  consuming  public  are 
partners  in  the  enterprise,  and  the  duty  of  the  Government 


is  to  exercise  its  protective  power  in  the  interest  of  the 
private  owner  of  a  public  utility  no  less  and  no  more  than 
in  the  interest  of  the  public  user  of  that  utility. 


Cai!ty=Mairaages'  Plaira  Adloptted  by 
75  MtiaimicapaElftaes 

Large  and  small,   l;}  cities  and  towns  in  the  United 

States  and  2  in  Canada  have  adopted  the  city-manager 
idea  of  municipal  government.  By  this  time  the  number 
may  be  larger,  since  the  list  jjublished  herewith  was  com- 
piled some  weeks  ago  and  accessions  are  made  at  frequent 
intervals. 

Two  facts  not  disclosed  by  the  table  are  that  most  of 

the  places  in  the  list  combine  the  city  manager  and  com- 
mission plans,  and  many  of  the  cities  and  towns  employ 

engineers  as  city  managers. 

MUNICIPALITIES  UNDER  CITY-MANAGER  G0\T:RNMENT  IN  THE 
UNITED  STATES  AND  CANADA 

(As  Reported  to  Ossian  E.  Carr,  Secrotarv  CUty  ManaRPr's  Association,  Up  Id 
November,  1915) 

Population      Date  in  Annual 

City  1910  Effect  Manager  Salary 

Norwood,  Mass 8,014  1914     C.  A.  Bingham  $3,000 

Niagara  Falls,  N.  Y.  .  30,44.^>       .Ian.    1916     O.  E.  Carr*  5,000 

Newburgh,  N.  Y' 27,805       Jan.    1916     F.  C.  Alber*  6,000 

Watertown,  N.  Y 26,730       Jan.    1918 

Grove  City,  Penn 3,674  1914     J.  S.  Ekey  2,000 

Titusvillt,  Penn 8,533       Dec.   1913     H.  A.  Holstein 

Charlottesville,  Va. .. .         0,765  1913     A.V.Conway 

Fredericksburg,  Va. .  5,874  R.  S.  Rover 

Lurav,  Va 1,218  Walter  Campbell 

Portsmouth,  Va 33,190       Sept.  1916 

Staunton,  Va 10,004  1908     S.  D.  Holsinger  2,500 

Wheeling,  W.  Va 41,641       Jan.    1917 

Durham,  N.  C 18,241 

Elizabeth  City,  N.  C.        8,413       Apr.    1915 

Hickory,  N.  C 3,716       IVfay  1913     S.  C.  Corn  well  2,000 

Morgantown,  N.  C...         2,712       May   1913     R.  W.  Pipkin  1,200 

Thomasville,  N.  C...         3,877  1915     F.D.Jones 

Beaufort,  S.  C 2,486  1915     H.  C.  Otis 

Rock  Hill,  S.  C 7,216  1915     J.G.Barnwell  2,400 

Sumter,  S,  C 8,109       Jan.    1912     Vacant  3,300 

Lakeland,  Fla 3,719  1914  2,100 

Largo,  Fla 291  1913     J.T.Sauls  600 

St.  Augustine,  Fla.      .         5,494  1915     W.L.Miller  3,600 

Johnson  City,  Tcnn...         8,502       Jan.    1915     P.  F.  McDonald 

Ashtabula,  Ohio 18,260       Jan.    1916 

Dayton,  Ohio 116,577       Jan.    1914     Henry  M.  Waite  12,.")00 

Sandusky,  Ohio 19,989       Jan.    1916 

Springfield,  Ohio 46,921       Jan.    1013     C.  E.  Ashburner  6,000 

Westerville,  Ohio 1,903  1915 

Alpena,  Mich 12,706       Apr.    1916 

Benton  Harbor,  Mich.        9,185  1916 

Big  Rapids,  Mich    .  4,518  1914     W.  J.  Fairbairn  1..500 

Cadillac,  Mich 8,.375       Mar.  1914     O.  E.  Carrt  3,000 

Grand  Haven,  Mich...         5,8.56  1914     E.  M.  Beck  2,-500 

Jackson,  Mich 31,433       Jan.    1915     G.  C.  Cummin  5,000 

Manistee,  Mich 12,381        Apr.    1913     C\  E.  Ruger  2,000 

Glencop,  111 1,899  1914     H.  H.  Sherer  2,400 

River  Forest,  111 2.456  1914     Voted  back  to  old  form 

Winnetka,  111 3,168       Jan.    1915     R.  L.  Fitzgerald  2,400 

Horicon,  Wis 1,881  E.  C.  Rehfield  1,000 

Bloomfield,  Iowa 2,028  1912     R.  C.  Bristow  680 

Cliariton,  Iowa 3.794 

Clarinda,  Iowa 3,832  1913     A.  T.  Wilson  1.700 

Iowa  Falls,  Iowa 2,797  1914     E.  L.  Marriage  1,800 

Webster  City,  Iowa...        5,208  1915 

Morris,  Minn 1,685  1913     S.  A.  Siverts  1,600 

Clark,  S.D 1.220  1912     J.E.Smith  960 

Abilene,  Kan  4,118  1913     Kenyon  Riddle  1,200 

Mulberry,  Kan 997  1914     John  Marion 

Amarillo",  Tex 9,957       Jan.    1914     M.H.Hardin  2,400 

Denton,  Tex 4,732  1914      W.  L.  Foreman 

San  Angclo,  Tex 10,321        Apr.    1916 

Sherman,  Tex 12,412  1915     K.  M.  Mitclicll 

Taylor,  Tex 5,314  1914     Peter  Schramm 

Tefrell.  Tex 7,050  1913 

Tyler,  Tex 10,400       Apr     1915 

Montrose,  Colo  3.2.V2  1914     E.  McDaniel  1,800 

CoUiiisville.  Okla  1 ,3LM  1913     Claude  Thorpe  2,000 

Norman,  Okhi  3,724 

La  Grande,  Ore.  .  4.S43       Jan.    1914     F.  J.  Lafkv  2,400 

Snohomish,  Wash  3,244  1915     E.  Colburn 

Roswell,  N.  M 6,172  1914     W.  M.  Atkinson  1,800 

Alhambra,  Calif 5,021       .lulv    1915 

Bakersfield,  Calif 12,727       Mav  1915     Wallace  M.  Morgan  3,000 

Glendale,  Calif 2,746  Thomas  W.  Watson 

Holtville,  Calif 729  D.  A.  Starbuck 

Inglewood,  Calif 1,536  1914      Abandoned 

San  Diego,  Calif.  39, .578       May  1915     F.  M.  Lockwood  6,000 

San  Jose,  Calif 28,946       July    1916 

San  Rafael,  C'alif.      .  .         5,934  W.  A.  Boland 

Santa  Barbara,  Calif . .  11,6.59       Jan.    1917 

Phoenix,  Ariz 11,134       Jan.    1913     R.  A.  Craig  5,000 

Tempe,  Ariz 1,473  1915 

Tucson,  Ariz 13,193  1915     C.K.Clark 

Maissonni'uve,  P.  Q 
Port  Arthur,  Ont 

*  Appointed  since  list  was  compiletl. 

t  Resigned  to  go  to  Niagara  Falls  since  list  was  compiled. 
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I^Offeirs  Pass  MoHed  Tlhroxisg^lh 

The  live-niilc  long  Ixogers  I'liss  tunnel  ol'  llio  Ciuiailiiin 
Pacific  Ry. — the  longest  tunnel  on  this  continent — wiis 
holed  through  on  Dec.  IS).  The  alignment,  gnulc  and 
distance  were  perfect.  The  Rogers  Pass  tunnel  was  nota- 
ble from  three  standpoints — its  length,  the  novel  method 
of  tunneling  adopted  and  the  rapid  rate  of  advance. 

In  order  to  expedite  the  work,  two  pioneer  tunnels 
were  driven  parallel  to  the  main  tunnel,  but  about  50 
ft.  distant  from  it.  From  these  drifts,  crosscuts  were 
driven  to  the  centerline  of  the  main  tunnel,  and  from 
these  the  main  headings  were  driven. 

The  object  of  this  method  was  to  make  the  most  rapid 
advance  possible,  and  this  has  been  accomplished.     Some 


cut.  Tiie  work  is  under  the  direction  of  John  G.  Sul- 
livan, Chief  Engineer,  Canadian  Pacific  Ry.,  and  W.  A. 
James,  JOngineer  of  Construction. 

Coffeip   BlowEa   Up  To  Cocnaplete 
Troy  Loclfe  sxcacdl  Oama 

On  Dec.  31,  1915,  the  remaining  section  of  the  earth 
coffer-dam  in  front  of  the  old  dam  across  the  Hudson 
River  at  'JVoy,  N.  Y.,  was  blown  up  as  a  step  in  the  last 
stages  of  the  new  lock  and  dam  construction  at  that  point. 
The  view  herewith  shows  the  coffer  at  the  instant  of  the 
explosion.  The  coffer-dam  was  built  upstream  of  the  old 
dam  so  as  to  permit  the  removal  of  that  structure. 

The  new  Troy  dam  is  a  concrete  structure  about  1,400 


EXPLOSION   CLEARS   EARTH   COFFEl.-DAM  IN   FRONT  OP  OLD   TROY   DAM 


of  the  monthly  advances  made,  in  the  first  half  of  1915, 
are:  East  pioneer  heading,  776  ft.;  east  main  heading, 
538  ft. ;  east  enlargement  for  double  track,  726  ft. ;  west 
pioneer  heading,  933  ft.;  west  main  heading,  753  ft.; 
west  enlargement,  813  ft.  On  July  25  the  two  pioneer 
headings  were  stopped  when  they  were  only  5,203  ft. 
apart.  From  these  points  the  main  headings  were  driven 
forward,  meeting  on  Dec.  19,  the  average  advance  per 
month  for  each  main  heading  having  been  about  520  ft. 
The  contractors  for  the  tunnel  are  Foley  Bros.,  TTelch 
&  Stuart,  of  Winnipeg;  A.  C.  Dennis  is  their  superinteud- 


ft.  north  of  the  old  dam  and  about  1,000  ft.  long.  It 
holds  back  a  head  sufficient  to  provide  a  minimum  of  14 
ft.  of  water  over  the  sills  of  the  new  lock,  which  is  45 
ft.  wide  and  493.5  ft.  long.  The  dam  and  lock  are  being 
built  by  the  Federal  Government  and  are  designed  to 
supplement  the  New  York  State  Barge  Canal,  which  emp- 
ties into  the  Hudson  just  above  Troy.  The  entire  project 
comprises  the  construction  of  the  new  lock  and  dam,  the 
removal  of  the  old  lock  and  dam  and  the  dredging  of  a 
12-ft.  channel  for  about  30  mi.  below  the  entrance  of  the 
Barge  Canal.     This  should  be  complete  by  next  season. 
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TS^e   Meciraplhxas   Biradlge   AccadeKatl 

The  account  of  the  IMemphis  falsework  failure  given 
last  week  (page  1291)  is  supplemented  by  the  two  ac- 
companying views,  taken  Dec.  24,  the  day  alter  the  acci- 
dent. One  more  bent  was  carried  away  the  next  day,  Dec. 
25.  The  weight  of  the  bottom  chords  of  the  anchor  arm 
helps  to  hold  the  remaining  bents. 

The  washout  was  iu  the  118-ft.  half-cantilever  span  at 
the  west,  or  Arkansas,  end  of  the  bridge,  between  piers 
3  and  4.  The  18()-ft.  cantilever  arm  projecting  from 
pier  3  (an  extension  from  the  fixed  span  2-3)  was  being 
erected;  the  bottom  chord  had  been  placed.  No  part  of 
the  suspended  span  was  erected.     The  falsework  under 
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water  coming  in  from  the  Ohio  River,  and  the  stage  rose 
rapidly  until  at  the  time  of  the  accident  the  water  level 
had  reached  about  28V2  ft.  on  the  IMeniphis  gage. 

The  only  steel  lost  was  some  stringers  for  the  highway 
floor,  which  were  being  used  as  traveler  runways  on  the 
falsework. 

W. 

IFEoodl  Pipeve  Eats  oca  at  Daytoim 

With  the  lirst  uf  the  year  the  Miami  Conservancy  Dis- 
trict takes  permanent  headquarters  in  a  building  all  its 
own.  The  building  has  cost  about  $100,000  and  is  a  gift 
to  the  di.strict  from  E.  A.  Deeds,  president  of  the  Board 
of  Directors  of  the  district.     It  is  of  Bedford  stone  and 
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FIG.  1.     DIAGRAM  SHOWING  ERECTION  CONDITION  OF  NEW  MEMPHIS  BRIDGE 


the  suspended  span  was  washed  out.  There  was  no  mat- 
tress on  the  river  bed,  and  the  bottom  scoured  out.  No 
lives  were  lost,  but  a  traveler  was  wrecked. 

The  last  pin  of  the  fixed  span  (span  2-3)  was  driven 
Dec.  22,  after  rush  work  to  get  the  span  together  before 
the  height  of  the  flood  wave.  The  portals  also  had  been 
placed.  On  account  of  the  high  water  the  span  has  not 
yet  been  entirely  swung;  a  little  load  is  left  on  the 
falsework  to  help  hold  it  in  place.  The  river  bottom  here 
is  protected  by  a  mattress. 

The  river  has  been  exceptionally  high  all  season,  but 
fell  to  nearly  normal  early  in  December.  As  the  records 
show  few  rises  at  this  period,  no  trouble  was  expected; 
the  only  high  water  at  this  time  of  year  was  in  1906 
and  1911.     But  a  rise  commenced  suddenly  on  Dec.  18, 


concrete,  with  window  and  door  frames  of  bronze.  No 
wood  enters  into  the  construction  at  any  point.  For  the 
present  the  second  floor  will  be  occupied  by  the  offices 
of  the  directors,  secretary-  and  chief  engineer,  and  by  the 
files :  the  main  floor  by  engineers  and  draftsmen ;  and 
the  basement  by  a  part  of  the  engineering  force  and  the 
appraisers,  with  rooms  for  a  testing  laboratory,  for  bor- 
ing samples,  for  blueprints  and  photostat  work,  and  by 
a  dressing  room  with  lockers  for  fieldmen. 

With  the  formal  organization  of  the  district  during  the 
summer  of  1915  the  engineering  work,  which  had  l)een 
in  the  hands  of  the  Morgan  Engineering  Co..  of  ^lem- 
phis,  Tenn.,  was  taken  over  by  the  district,  Arthur  E. 
IMorgan,  president  of  the  Morgan  Engineering  Co.,  con- 
tinuing as  Chief  Engineer.  A  consulting  board  consisting 


FIGS.  2  AND  3.     SHORE  END  AND  RIVER  END  OF  OPENING  3-4   IN  WHICH  FALSEWORK  WAS  WASHED  OUT 

Pig.  2  shows  pier  3,  approacli  span  at  light.  The  half-cantilever  between  piers  3  and  4  will  have  its  suspended  span 
resting  on  pier  4.  Fig.  3  shows  pier  3  and  the  fixed  span  2-3,  with  falsework  and  bottom  cliord  of  the  cantilever  arm  In 
the  foreground 
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(•r  n.  W.  iMi'iid  1111(1  .lolin  \V.  .Alvoid,  of  Cliicjif^o.  and  (icii. 
II.  M.  Oliittciidcii.  ul'  Scaltlc,  Wiisli.,  Inis  passed  on  Hie 
iniMcipal  roatmvs  of  llic  |i!iiiis.  'I'lii'  aiiiiouiiccnii'iil. 
rcit'iitly  (hat  (Jciit'ral  (^Inttcndcn  was  to  jrivc  Ins  entire 
time  to  the  work  was  an  ei  ror.  (Mmrles  II.  Paul,  for- 
iiierly  eoiistnietiou  eiif;iiieer  on  tlio  Arrowroek  (lain, 
recent ly  joined  the  eiif,niieeriii<j  force  of  the  district  as 
eiifjineer  on  dam  eonstnietioii. 

'Pile  dams  lor  the  retardiiij;-  hasins.  exchisive  of  land, 
will  cost  between  $7 .()(){).()()()  and  .$8.()()0.()()() ;  the  cost  of 
chniniel  iiuproveinent  will  bo  between  $  I, ()()(), 000  and 
$5,000,000;  and  the  cost  of  railroad  adjustments  about 
$?,000.000.     The  entire  cost  of  the  jjroject  will   be  be- 
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HKAUQUAKTERS    BUILDING,    MIAMI    i  U.NSE  K  \ANCY 
DISTRICT,   DAYTON,  OHIO 

tween  $ir,000.000  and  $20,000,000.  Mr.  Morgan  states 
that  the  "official  plan"  will  be  presented  to  the  board  in 
February.  When  this  is  completed,  attention  will  be 
directed  to  issuing  in  the  form  of  a  report  the  results  of 
the  hydraulic  and  other  investigations  made  during  the 
preparation  of  the  plan. 


Cress 


There  was  convened  at  Washington  on  Dec.  27  the  sec- 
ond Pan-American  Scientific  Congress.  (The  first  con- 
gress was  held  at  Santiago,  Chile,  nine  years  ago.)  The 
Pan-American  Union  through  Hon.  John  Barrett,  Direc- 
tor General,  took  the  lead  in  making  the  arrangements  for 
the  congress  with  the  cooperation  of  the  national  en- 
gineering and  scientific  societies  of  the  United  States. 

The  congress  was  divided  into  nine  different  sections, 
of  which  Section  V  was  devoted  to  Engineering,  with 
Gen.  William  H.  Bixby  as  chairman.  Other  sections,  how- 
ever, dealt  with  matters  of  interest  to  engineers.  Section 
VII,  Mining,  Metallurgy,  Geology  and  Chemistry,  had 
numerous  papers  on  mining  engineering;  there  were 
papers  relating  to  irrigation  and  water-power  in  Section 
III.  "Conservation  of  Resources"  and  important  papers 
on  engineering  education  were  read  in  Section  IV,  Edu- 
cation. 

Not  only  was  the  congress  subdivided  into  nine  separate 
sections,  but  each  section  was  further  divided  into  sub- 
sections. Engineering,  for  example,  being  subdivided  into 
six  subsections :  (1)  Civil,  (2)  Marine,  (3)  Electricity, 
(4)  Eeclamation,  Sewerage  and  Water-Supply,  (5)  Me- 
chanical, (6)  Nomenclature,  Standards,  Mathematics, 
Surveys,  Public  Parks  and  Buildings. 


Tile  natiiijil  result  of  this  minute  subdivision  was  that 
most  section  meetings  had  very  slim  attendance.  In  fact 
the  meetings  of  various  scientific  societies  which  were 
held  in  Washington  at  the  same  time —the  American 
iOcononiic  Association,  the  American  Sociological  Society, 
the  American  Civic  Association  and  a  number  of 
others — attracted  much  larger  audiences  than  the  Scien- 
tific Congress  meetings. 

The  opening  general  sessions  of  the  congress  were  made 
noteworthy  by  the  imrticij)atioii  of  the  Cabinet  officers 
and  other  prominent  ({overninent  officials  and  the  mem- 
bers of  the  diplomatic  stalfs  of  South  American  countries. 
The  Chilean  ambassador,  Kduardo  Snarez,  was  president 
of  the  congress. 

Over  75  jjapers  were  on  the  i)rogram  for  presentation 
in  the  Engineering  Section  alone.  Most  of  them  gave 
a  general  summary  of  engineering  practice  in  the  field 
covered  by  their  subject.  One  paper,  however,  was  of  .such 
timely  interest  and  importance  that  it  deserves  special 
mention  here.  This  paper,  by  Home  S.  Brown,  of  Min- 
neapolis, was  entitled  "Ijaws  and  Regulations  (ioverning 
the  Use  of  Water  in  Pan-American  Countries."  The  au- 
thor reviewed  the  origin  and  development  of  water  laws 
in  the  United  States  and  in  Spanish-American  countries 
and  set  forth  clearly  the  legal  obstacles  which  hinder  the 
investment  of  capital  in  water-power  development.  The 
following  is  the  concluding  paragraph  of  his  paper: 

There  are  millions  of  dollars  of  capital  in  the  hands  of 
American  financiers  ready  for  investment  in  water-power 
developments  not  only  in  the  United  .States,  but  in  all  of  the 
Pan-American  republics,  but  which  are  withheld  from  such 
investments  because  of  the  financial  obstacles  presented  in 
these  various  countries  through  an  almost  universal  ab- 
sence of  a  legislative  i)oiicy  which  will  allow  such  invest- 
ments  to   be   made   with    reasonatjle   safety. 

The  Nitrate  Industry 

In  a  paper  on  the  Chilean  nitrate  industry,  by  Enrique 
Cuevas,  of  Chile,  the  following  figures  were  given,  which 
are  of  interest  in  connection  with  projects  for  manu- 
facturing nitrates  in  the  United  States  by  hydro-electric 
power : 

According-  to  the  latest  offlcial  report  of  the  inspector 
general  of  the  nitrate  deposits,  the  zone  of  nitrate-bearing 
ground  comprises  200,000  square  kilometers,  of  which  less 
than  37(  has  been  surveyed  and  prospected.  In  this  sur- 
veyed portion  alone  there  remains  enough  nitrate  to  supply 
the  world  for  an  additional  100  years,  measured  at  the  pres- 
ent rate  of  production.  These  calculations  have  been  made  on 
an  extremely  conservative  basis  and  take  no  account  what- 
ever of  known  areas  of  low-grade   material. 

The    industry    is    divided     into    two    principal    operations: 

(1)  Mining    and    transportation    of    the    crude    material,    and 

(2)  production  of  nitrate.  Methods  employed  in  both  branches 
leave  room  for  improvement.  Under  present  practice,  con- 
sidering average  value  of  raw  material,  wages,  etc.,  the  cost 
of  producing  commercial  nitrate  is  estimated  at  50c.  per 
quintal    (101.44    lb.) 

Trade  specifications  require  a  content  of  nitrate  of  sodium 
equal  to  at  least  95%.  This  is  used  as  a  fertilizer.  The  re- 
fined product,  with  over  96%  nitrate  of  sodium,  is  applied 
to  manufacturing  uses,  such  as  glass,  explosives,  fusing  mix- 
tures,   nitric    acid,    etc. 

There  can  be  no  competition  between  Chilean  nitrate  and 
atmospheric  nitrate  under  any  conditions  which  may  be  fore- 
seen at  present.  The  deposits  of  the  great  Pampa  Salitrera 
(nitrate  plain)  are  too  vast  and  the  business  of  manu- 
facturing and  marketing  the  material  is  too  well  systema- 
tized. 

Papers  discussing  the  achievements  and  possibilities  in 
the  artificial  production  of  nitrates  were  read  by  Prof. 
G.  A.  Roush,  of  Lehigh  University,  and  Thomas  H.  Nor- 
ton, of  the  Department  of  Commerce. 
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Tlie  munber  of  dclaffates  from  South  and  Central 
America  present  at  the  congress  was  about  200.  Tliose 
registered  from  the  United  States  nund)ered  about  1,000. 
A  large  proportion  of  them  came  to  Wasliington  chiefly 
to  attend  the  otlier  scientific  societies  which  hchi  sessions 
at  the  same  time  as  the  congress.  The  main  puriwse  of 
the  congress,  liowever,  the  promotion  of  cordial  relations 
with  leading  men  of  the  otlier  American  republics,  was 
successfully  accom])lish('(i. 

Congress  has  appropriated  $70,000  for  the  expenses 
of  the  congress  and  the  entertainment  of  the  foreign  del- 
egates. After  the  close  of  the  congress  on  Jan.  8,  these 
visitors  are  to  be  taken  on  an  excursion,  visiting  Balti- 
more, Philadelpliia,  New  York,  Boston,  Niagara  Falls 
and  Pittsburgh. 

m 

Uimnversntls^  SoBves  Olhn®  Flood 
leinm  im.  Hew 


The  Ohio  State  University  News  for  Dec.  17,  1915, 
has  the  following  pul)licity  notice: 

The  conservancy  engineers  who  have  been  studying  flood 
protection  on  the  Scioto  and  Olentangy  Rivers  have  abandoned 
the  plan  of  securing  protection  by  merely  widening  the  chan- 
nels, as  was  at  first  proposed,  which  would  secure  restricted 
benefits  only  locally  at  places  along  the  streams  where  such 
widening  would  be  dorte.  They  now  contemplate  a  project 
which  will  secure  more  widespread  benefits. 

In  this  connection  a  novel  plan  is  proposeu  in  a  bulletin 
just  issued  by  the  Ohio  State  University.  This  plan  proposes 
to  turn  Scioto  flood  waters  into  Lake  Erie.  The  surprising 
part  of  this  project  is  that  it  proposes  to  give  relief  to  the 
Sandusky  Valley  in  this  way.  Also  the  area  west  of  Marion 
and  the  Scioto  and  Olentangy  valleys  are  protected.  Army 
engineers  have,  however,  tentatively  approved  the  general 
plan  as  being  able  to  accomplish  these  seemingly  conflicting 
ends.  Not  only  flood  protection,  but  many  other  benefits,  such 
as  water-supplies  for  all  cities  in  both  valleys,  water  power, 
a  navigable  route  35  mi.  long  with  lakes,  are  to  be  secured 
without  added  expense,  it  is  claimed. 

Since  perpetual  stream  regulation  has  now  been  entered 
upon  at  several  places  in  the  state  by  conservancy  districts 
under  the  Vonderheide  law,  the  question  of  what  to  do  with 
our  streams  in  the  50  or  100  yr.  between  great  floods  is  now 
very  pertinent. 

The  bulletin  referred  to  discusses,  in  the  first  seven  chap- 
ters, the  above  questions  from  a  state-wide  standpoint,  and 
then  proceeds  with  a  specific  application  to  the  treatment  of 
the  Sandusky  and  Scioto  Rivers.  The  remarkable  conclusion 
is  reached  that  it  will  be  cheaper  and  more  beneficial  to  pro- 
tect both  the  Sandusky  and  Scioto  valleys  rather  than  just 
one. 

The  bulletin  is  No.  15  of  the  College  of  Engineering.  Five 
hundred  copies  have  been  ordered  by  the  city  engineer  of 
Columbus  for  local  distribution.  A  limited  edition  is  for  free 
distribution  by  the  university. 


The  Cleveland  &  YouuKxtonii  K.R.  freight  terminal  at 
Cleveland,  Ohio,  authorized  by  the  voters  on  Nov.  3,  1915,  is 
to  be  started  soon.  Bids  are  to  be  taken  for  the  initial 
structure  some  time   this  month. 

An  Interestiuf;  Lawsuit  has  been  begun  in  New  York  City, 
involving  the  status  of  the  only  woman  member  of  the 
American  Society  of  Civil  Engineers.  Nora  Stanton  Blatch, 
listed  in  the  1915  membershij)  list  of  the  society  as  an  as- 
sistant engineer.  Public  Service  Commission,  First  District, 
New  York,  has  made  an  application  for  a  writ  of  mandamus 
requiring  the  society  to  admit  her  to  associate  membership. 
She  Is  a  graduate  in  civil  engineering  of  Cornell  University 
and  has  been  a  junior  member  of  the  society  since  1906.  Hav- 
ing become  32  yr.  of  age,  she  has  been  dropped  from  the  mem- 
bership rolls  in  accordance  with  the  constitution  of  the  so- 
ciety, which  prohibits  membership  in  this  grade  of  persons 
over  32   yr.  old. 

A  National  Conference  on  Immigration  and  Americaniza- 
tion is  to  meet  in  Philadelphia  on  Jan.  19  and  20.  The  object 
of  the  conference  is  to  discuss  means  of  systematically  in- 
ducing alien  workmen  to  take  out  naturalization  papers  and 
become   citizens   of   the    United   States.     The    passage   of   laws 


concerning  the  employment  of  alien  labor  on  public  works 
makes  this  conference  of  especial  Interest  to  engineers  and 
contractors.  Among  the  members  of  the  general  committee  in 
charge  of  the  conference  are  Messrs.  R.  T.  Crane,  Coleman  du 
I'ont,  Thomas  A.  Edison,  Howard  Elliott  and  Samuel  Rea. 
Frank  Trumbull,  18  West  34th  St.,  New  York  City,  is  chair- 
man of  the  committee. 

Stray  Current  Worked  n  SlKual  Kelay  on  the  Nashville, 
Chattanooga  &  St.  Louis  Ry.,  Dec.  23,  1915,  causing  a  wreck 
between  a  fast  freight  and  a  passenger  train  at  a  point  91 
mi.  south  of  Nashville.  An  engineer,  a  fireman  and  13  negroes 
were  killed.  The  Interstate  Commerce  Commission  sent  two 
signal  engineers  and  two  inspectors  to  investigate  the  acci- 
dent. The  railway  cleared  the  track  and  had  the  injured  under 
care  within  30  min.  after  the  collision.  The  statement  of  th€ 
railroad   is  as  follows: 

The  train  movement  in  the  territory  in  which  the  wreck 
occurred  is  made  under  the  controlled  manual-block  system 
Signals  cannot  be  given  to  opposing  trains  without  co- 
operation of  the  operators  at  each  end  of  the  block.  Investi- 
gation shows  that  the  signal  to  the  south-bound  freight  train 
was  not  given  by  the  operator  but  was  caused  bv  current  from 
some  outside  source  picking  up  the  signal  relay.  The  signal 
wires  of  the  railroad  company  and  the  Western  Union  wires 
were  on  the  same  pole,  the  signal  wires  being  underneath 
those  of  the  Western  Union.  It  is  reported  that  Western 
Union  forces  were  working  on  their  wires  in  that  vicinity 
Thursday    afternoon. 

Federal  .\ppropriatiouN  tor  Public  Workti  recommended  to 
Congress  by  the  executive  departments  for  the  fiscal  year 
ending  June  30,  1917,  contain  a  number  of  items  of  inter- 
est to  engineers.  The  Treasury  Department  asks  for  $10.- 
054,000  for  the  purchase  of  sites  and  construction  of  public 
buildings  and  $450,000  for  the  purchase  of  mechanical  equip- 
ment foi-  existing  buildings.  These  estimates  cover  work  to 
be  done  on  projects  previously  authorized  by  Congress.  The 
War  Department  asks  for  $25,791,972  in  connection  with  the 
fortifications  and  defenses  of  the  United  States  and  $45,844,458 
for  carrying  on  work  on  existing  river  and  harbor  projects. 
The  Panama  Canal  estimate  is  $19,301,369,  including  new  work 
in  addition  to  operation  and  maintenance,  with  a  further  sum 
of  $8,234,100  for  fortifications.  The  Interior  Department's 
principal  items  are  $8,938,000  for  the  Reclamation  Service  and 
$1,000,000  for  irrigation  on  Indian  reservations.  The  Depart- 
ment of  Commerce  calls  for  $2,252,300,  which  includes  public 
work  for  the  Lighthouse  Service  and  for  the  Bureau  of  Stand- 
ards, The  estimate  for  public  works  under  the  Navy  Depart- 
ment is  $3,959,000,  not  including  any  appropriation  for  con- 
struction of  vessels. 

Typhoid  Fever  In  the  I'nlted  States  Army  in  1914  reached 
a  total  of  only  seven  cases  and  three  deaths  among  a  mean 
strength  of  98,649  oflicers  and  enlisted  men  stationed  in  the 
United  States  and  elsewhere,  according  to  the  annual  report 
of  the  surgeon-general.  United  Slates  Army.  Only  two  of  the 
seven  cases  had  received  the  complete  course  of  vaccine  im- 
munization and  neither  of  these  died.  Voluntary  immuniza- 
tion was  begun  in  1909,  but  the  treatment  was  not  made  com- 
pulsory for  the  entire  army  until  1911.  The  army  typhoid 
case  and  death  rate  per  1,000  from  1905  to  1914  has  been  as 
follows: 

Case       Death  Case       Death 

Year  Rate         Rate      Year  Rate         Rate 

1905* 3.57  0.30         1910    2.37  0.17 

1906* 5.66  0.28         1911    0.76  0.10 

1907* 3.53  0.19         1912    0.29  0.05 

1908    3.02  0.26         1913    0.05  0.00 

1909    2.96  0.28         1914    0.11  0.05 

•Officers  not  included. 

Among  troops  scattered  along  the  American  border  and  in 
the  large  camps  in  Texas  there  has  not  been  a  case  of  typhoid 
fever  since  June  4,  1912. 

Promotion  in  the  I'nlted  States  Navy  by  merit  instead  of 
by  seniority  is  recommended  in  the  annual  report  of  Secre- 
tary Daniels.  The  objections  to  the  long-established  system 
of  promotion  by  seniority  have  been  accentuated  by  the  ac- 
tion of  the  last  Congress  in  abolishing  the  system  of  com- 
pulsory retirement  of  ofllcers  which  has  been  in  force  since 
1899.  This  "plucking"  system,  so  called,  relieved  to  some  ex- 
tent the  stagnation  in  the  lower  grades  and  the  very  short 
term  of  service  in  the  higher  grades,  l)ut  involved  so  many 
other  serious  objections  that  its  repeal  in  Congress  was  by 
almost  unanimous  vote.  If  the  efficiency  of  the  navy  is  to  be 
maintained,  something  different  from  the  old'  seniority  system 
of  promotion  must  be  established.  Secretary  Daniels  recom- 
mends that  in  order  to  avoid  promotion  by  political  influence 
the  recommendations  for  promotion  should  be  made  by  the 
naval  officers  themselves.  He  says:  "A  system  of  promotion 
based  practically  upon  the  vote  of  the  officers  senior  to  the 
grade  under  consideration  would  unquestionably  select  ap- 
proximately the  most  efficient  officer  in  that  grade." 
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PERSONALS 


Mr.  WnltiT  II.  Kostin  has  boon  appointed  Sales  ManaKor 
of  the  Coiioicto  Machliioiy  Department  of  tho  Northwestern 
Steel  and   Iron  Works,   of  Kau   Clalro,   Wis. 

Mr.  T.  L.  HuRlies  lias  been  appointed  District  Sales  Man- 
aKer,  at  Now  CnMlle.  I'enn.,  of  the  Lolil^h  Portland  Cement  Co. 
Ho  succeeds  Mr.  I'.  A.  Jundernal,  who  recently  re.slKnod. 

Mr.  OeorKO  J.  Adamson,  formerly  Special  Engineer  of  Con- 
struction of  the  I'nlon  I'acillc  It.U.  at  Omaha,  Neb.,  has  been 
made  Division  Knglneer  of  tlio  AVyomintf  division  of  the  road, 
witli   headquarters  at  Cheyenne,   Wyo. 

Mr.  Tryffve  D.  Yensen,  First  Assistant  In  the  enKlnecrlng 
experiment  station.  Department  of  Electrical  Engineering', 
University  of  Illinois,  has  been  promoted  to  be  Research 
Assistant   Professor   of   Electrical   Engineering. 

Mr.  George  F.  Maitland,  M.  Am.  Soc.  C.  E.,  Division  Engi- 
neer, Maintenance-of-Way,  of  the  Union  Pacific  R.R.,  at 
Cheyenne.  Wyo.,  has  been  made  Division  Engineer  of  the 
Kansas  Division,  with  headquarters  at  Kansas  City,   Mo. 

Mr.  John  B.  Dick.son,  General  Superintendent  of  the  Erie 
R.R.,  at  Cleveland,  has  been  made  General  Manager.  He  suc- 
ceeds Mr.  R.  S.  Parson,  who  has  been  promoted  to  be  Assist- 
ant to  the  President  and  Chief  Engineer  with  headquarters  in 
New   York,   as   noted   elsewhere. 

Mr.  Arthur  E.  Sweet,  of  Topeka,  Kan.,  General  Manager 
of  the  Chicago,  Rock  Island  &  Pacific  Ry.,  has  been  elected 
Vice-President  and  General  Manager  in  charge  of  operation 
of  the  Denver  &  Rio  Grande  R.R.  He  will  succeed  Mr.  F. 
L.   Brown,   who   recently   resigned. 

Mr.  Oscar  Erlandsen,  M.  Am.  Soc.  C.  E.,  President  of  the 
Metropolis  Engineering  Co.,  of  Jamaica,  Long  Island,  has  been 
elected  Chairman  of  the  Borough  Planning  Committee  by  the 
Board  of  Directors  of  the  Chamber  of  Commerce  of  the  Bor- 
ough   of   Queens,    New    York    City. 

Mr.  Frederick  A.  Benz,  formerly  Assistant  Engineer  of  the 
Buffalo,  Rochester  &  Pittsburgh  Ry.,  has  been  promoted  to 
the  rank  of.  Division  Engineer  of  Divisions  1  and  2  and  the 
Erie  division,  with  headquarters  in  Rochester.  He  has  been 
in  the  service  of  the   road   since  1906. 

Mr.  O.  S.  Beyer,  Jr.,  Jun.  Am.  Soc.  M.  E.,  General  Foreman 
of  the  Chicago,  Rock  Island  &  Pacific  Ry.  at  Horton,  Kan., 
has  been  appointed  First  Assistant  in  the  engineering  ex- 
periment station  in  the  Department  of  Railway  Engineering 
of  the  University  of  Illinois,  Urbana,  111. 

Mr.  J.  H.  Fishback,  for  a  number  of  years  Assistant  to  the 
Secretary  of  the  Interstate  Commerce  Commission,  has  re- 
signed to  enter  upon  the  practice  of  interstate-commerce  law. 
He  has  been  chairman  of  the  important  board  of  reference  of 
the  commission  and  also  a  member  of  the  Board  of  Suspen- 
sions. 

Mr.  W.  T.  Lechlider,  Superintendent  of  the  Cleveland  div- 
sion  of  the  Baltimore  &  Ohio  R.R..  has  resigned  to  accept  an 
appointment  as  Vice-President  and  General  Manager  of  the 
River  Terminal  Railway  Co.,  which  operates  the  railroad 
system  at  the  Corrigan  &  McKinney  Co.'s  plant  in  the  upper 
Cuyahoga  Valley  in  Ohio. 

Mr.  Virgil  G.  Marani,  M.  Am.  Soc.  C.  E.,  of  Marani  &  Moore, 
Consulting  Engineers,  1900  Euclid  Building,  Cleveland,  Ohio, 
has  opened  offices  at  205  Monroe  St.,  Chicago,  as  Consulting 
Engineer  for  the  United  States  Gypsum  Co.  He  will  retain 
his  interest  in  consulting  work  in  Cleveland.  Mr.  Marani  was 
formerly  Building  Inspector  of  the  City  of  Cleveland. 

Mr.  Alfred  H.  Hartman,  M.  Am.  Soc.  C.  E.,  Division  Engi- 
neer of  the  Baltimore  Sewerage  Commission,  will  carry  to 
completion  the  work  of  the  combined  storm-water,  low-level 
and  high-level  sanitary  divisions.  Mr.  Hartman  has  been  con- 
nected with  the  Baltimore  work  since  1906,  serving  first  as 
Designing  Engineer  and  for  the  past  six  years  as  Division 
Engineer. 

Messrs.  Virgil  D.  Allen,  Building  Commissioner  of  the 
City  of  Cleveland,  Ohio,  for  the  past  four  years,  and  Irwin 
S.  Osborn,  Assoc.  M.  Am.  Soc.  C.  E.,  Consulting  Engineer, 
Toronto,  Can.,  have  formed  the  AUen-Osborn  Co.,  Consulting 
Engineers,  with  offices  at  955  Rose  Building,  Cleveland,  Ohio. 
The  company  will  specialize  in  factory  and  mill-building  con- 
struction,   municipal    problems    and    garbage    reduction. 

Messrs,  John  Cotton  Dana,  Librarian,  and  Harland  Bar- 
tholomew, Secretary,  have  tendered  their  resignations  to  the 
City  Plan  Commission  of  Newark,  N.  J.  Mr.  Dana,  it  is  stated, 
gave  as  his  reason  the  fact  that  he  had  a  great  many  other 
responsibilities  and  that  his  health  would  not  permit  him  to 


continue  his  work  aa  librarian.  Mr.  Bartholomew  Ih  said  to 
have  been  offered  a  Himilar  position  with  a  considerably 
larger   salaiy   by   another  city. 

Mr.  E.  L.  Dunbar  has  reHlgned  as  Director  of  the  Water- 
WoikH  Department  of  Bay  City,  Mich.,  after  44  years'  service. 
In  view  of  his  long  find  meritorious  service,  the  Board  of 
Aldermen  of  tliat  city   has  passed   tho   following  resolution: 

lte.Molve<l,  TliMt  we  do  hereby  voice  our  apijreciation  and 
sinceio  (liaiikH  for  the  nijiny  years  of  f;ilthful  and  untiling 
efforts  fur  the  ad v.'ineenient  :iiid  Iniiiroveiiient  of  tho  depart- 
ment; that  wo  regret  to  lose  his  valual)le  services  and  do 
hereby    extend    our    hearty    wishes    that    he    will    enjoy    life, 

Mayor  Louis  P.  Fuhrmann,  of  Buffalo,  N.  Y.,  which  went 
under  tho  coiiinilsHlon-pIan  of  city  government  on  Jan.  1,  has 
announced  the  ai)pointtnents  of  the  bureau  heads.  Only  two 
new  aiipointments  aie  made:  Mr.  William  F.  Schwartz,  presi- 
dent of  a  slieet-sweeping  machine  company,  li;is  been  ap- 
I)olnted  Street  Commissioner;  and  Mr.  Thomas  W.  Kennedy 
has  been  ai>i)ointed  Water  Commissioner.  Mr.  George  H.  Nor- 
ton has  been  reappointed  Deputy  Commissioner  of  Public 
Works  and  City  Engineer,  and  his  salary  has  been  increased 
from  $4,000  to  $5,000  per  annum. 

Messrs.  J.  F.  Poland  and  R.  E.  Miller,  Jun.  Am.  Soc.  M.  E., 
have  formed  a  partnership  under  the  name  of  the  Poland- 
Miller  Co.,  with  offices  in  the  Erie  Building,  Cleveland,  Ohio. 
Mr.  Poland  was  formerly  associated  with  the  Brown  Hoist- 
ing Machinery  Co.  as  a  civil  and  structural  engineer,  and 
in  the  same  capacity  with  the  J.  W.  Frazier  Co.  Mr.  Miller 
has  recently  been  associated  with  the  J.  W.  Frazier  Co.  as  a 
mechanical  and  electrical  engineer.  The  firm  has  been  or- 
ganized to  conduct  a  general  engineering  business,  specializ- 
ing in  the  design  and  inspection  of  coal,  coke  and  ore  hand- 
ling machinery,  docks  and  industrial  plants. 

Lieut.-Col.  Edward  Jadwin,  Corps  of  Engineers,  U.  S.  A., 
has  been  transferred  to  Pittsburgh,  where  he  will  have  charge 
of  the  River  and  Harbor  District  of  Pittsburgh  and  of  the 
improvement  work  in  connection  with  the  Monongahela, 
Alleghany  and  upper  Ohio  rivers.  Colonel  Jadwin  has  been 
attached  to  the  office  of  the  Chief  of  Engineers  at  Washing- 
ton. He  graduated  from  West  Point  in  1890  and  has  had 
various  details,  including  that  of  Division  Engineer  on  the 
Panama  Canal  construction  work.  He  will  be  succeeded  in 
Washington  by  Lieut.-Col.  Charles  Keller,  Corps  of  Engi- 
neers, M.  Am.  Soc.  C.  E.,  who  is  now  in  charge  of  the  River 
and  Harbor  work  at  Mobile,  Ala. 

Mr.  Henry  W.  Hodge,  M.  Am.  Soc.  C.  E.,  Consulting  Engi- 
neer, New  York  City,  has  been  appointed  by  Governor  Whit- 
man a  member  of  the  Public  Service  Commission  of  New  York 
City,  to  succeed  Commissioner  Robert  C.  Wood,  who  resigned 
his  office  on  Jan.  4.  Mr.  Hodge  is  one  of  the  leading  men  in 
the  bridge-engineering  field,  having  for  many  years  been  a 
partner  of  the  late  Alfred  P.  Boiler,  of  the  firm  of  Boiler  & 
Hodge.  He  is  a  director  of  the  American  Society  of  Civil 
Engineers.  The  appointment  by  Governor  Whitman  of  an 
engineer  of  ability  and  reputation  as  a  member  of  the  Public 
Service  Commission  is  in  accordance  with  the  recommenda- 
tions heretofore  urged  by  the  engineering  societies  and  will 
be  heartily  commended  by  the  profession. 

Mr.  Robert  S.  Parsons,  M.  Am.  Soc.  C.  E.,  General  Manager 
of  the  Erie  R.R.  at  Chicago,  has  been  appointed  Assistant  to 
the  President  and  Chief  Engineer,  with  headquarters  at  New 
York  City.  He  was  born  in  Hohokus,  N.  J.,  in  1873,  and 
graduated  from  Rutgers  College  as  a  bachelor  of  science  in 
1895.  He  received  the  degree  of  civil  engineer  from  Rutgers 
in  1900.  In  1895  Mr.  Parsons  entered  the  employ  of  the  Erie 
as  transitman  on  the  New  York  division,  and  since  then  has 
been  consecutively  Assistant  Engineer  of  the  Buffalo  divi- 
sion. Assistant  Engineer  of  the  New  York,  Susquehanna  & 
Western  and  the  Wilkes-Barre  &  Eastern  railroads;  Division 
Engineer  of  the  same  roads  and  Engineer  of  Maintenance-of- 
Way  of  the  Erie  at  Cleveland;  Superintendent  of  the  Susque- 
hanna division  of  the  Erie;  Superintendent  of  the  New  York 
division  of  the  same  road  and  New  Jersey  &  New  York  R.R., 
Greenwood  Lake  R.R.  and  Northern  Railroad  of  New  Jersey. 
In  1913  he  was  made  Assistant  General  Manager  of  the  Erie 
at  Chicago,  and  later  became  General  Manager,  which  posi- 
tion  he   has  held  up   to  the   present  time. 


OBITUARY 


John  Andrews,  one  of  the  pioneer  contractors  and  build- 
ers of  Kansas  City,  Mo.,  died  at  his  daughter's  home  in  that 
city,  Dec.  28,  at  65  years  of  age. 

Thomas  F.  Richardson,  M.  Am.  Soc.  C.  E.,  former  Chief 
Civil  Engineer  of  J.  G.  White  &  Co.,  New  York  City,  died  at 
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his  home  in  Rutherford,  N.  J.,  Dec.  26,  1915,  aged  60  years.  A 
biographical  sl<etch   will  appear  in  a  later   issue. 

Gen.  Grenville  M.  Dodge,  Chief  Engineer  of  the  Union  Pa- 
cific R.R.  during  its  construction  across  the  Western  plains, 
died,  Jan.  3,  at  his  home  in  Council  Bluffs,  Iowa,  in  his  S.'Jth 
year.  A  biographical  sketch  and  portrait  will  appear  In  a 
later  Issue. 

Calvin  G.  Goodrich,  President  of  the  Twin  City  Rapid 
Transit  Co.  and  St.  Paul  City  Railway  Co.,  died  at  his  home 
in  Minneapolis,  Dec.  28.  He  was  born  in  Oxford,  Ohio,  in  1856 
and  educated  in  the  schools  of  Minneapolis.  For  a  short 
time  he  was  engaged  in  the  wheat  commission  business  and 
in  1877  entered  the  service  of  the  Minneapolis  Street  Railway 
Co.  as  a  booklteeper.  He  became  successively  Superintend- 
ent, General  Manager  and  Vice-President,  and  in  1909  was 
elected  President.  Since  1900  he  had  also  been  President  of 
the  Duluth-Superior  Traction  Co.,  owned  by  the  same  inter- 
ests. 


EMGHMEEIRnHG  SOCHETEES 


COMING   MEETINGS 

ALABAMA  ASSOCIATION  OP  HIGHWAY  ENGINEERS. 

Jan.     8.       Annual     meeting     in     Montgomery.       Secy.,     J.     B. 
Converse,   City  Engineer,   Selma,  Ala. 

LOUSIANA   ENGINEERING    SOCIETY. 

Jan.    8.      Annual    meeting    in    New    Orleans.      Secy.,    W.    T. 
Hogg,    State   Museum   Bldg.,  New   Orleans,   La. 

WESTERN   SOCIETY   OF   ENGINEERS. 

Jan.    12.      Annual   meeting   in    Chicago.      Acting   Secy.,    E.   N. 
Layfield,   1735   Monadnock  Block,   Chicago,   111. 

ENGINEERS'     SOCIETY    OF    PENNSYLVANIA. 

Jan.     14.       Annual     meeting     in     Harrisburg.       Secy.,     E.     R 
Dasher,  30  So.  Front  St.,  Harrisburg,  Penn. 

CENTRAL  RAILWAY  CLUB. 

Jan.    14.      Annual    meeeting    in    Buffalo,   N.   Y.      Secy.,    H.    D. 
Vought,   95  Liberty  St.,  New   York   City. 

WESTERN    PAVING    BRICK    MANUFACTURERS'    ASSOCIA- 
TION: 
Jan.   14-15.     Annual  meeting  in   Kansas  City,   Mo.     Secy.,   G. 
W.  Thurston,    416   Dwight  Bldg.,   Kansas  City,   Mo. 

MONTANA  INSTITUTE  OP  MUNICIPAL  ENGINEERS. 

Jan.   17-19.     Annual   meeting  at  Billings,  Mont.     Secy.,  C.   C. 
Widener,  Bozeman,  Mont. 

ENGINEERS'   SOCIETY   OF   WESTERN   PENNSYLVANIA. 
Jan.  18.     Annual  meeting  in   Pittsburgh.     Secy.,  E.  K.  Hlles, 
2511  Oliver  Building,  Pittsburgh,  Penn. 

KANSAS  ENGINEERING  SOCIETY. 

Jan.    18-19.      Annual    meeting   at    Kansas   State   Agricultural 
College.     Secy.,  C.  A.   Foster,  Topeka,  Kan. 

AMERICAN  WOOD-PRESERVERS'   ASSOCIATION. 

Jan.    18-20.      Annual    convention    in    Chicago.      Secy.,    F.    J. 
Angier,    Mount    Royal   Station,    Baltimore,    Md. 

THE   FRANKLIN   INSTITUTE. 
Jan.    19.      Annual    meeting    in    Philadelphia.      Secy.,    R.    B. 
Owens,  Philadelphia,  Penn. 

AMERICAN    SOCIETY    OF    CIVIL    ENGINEERS. 

Jan.  19-20.    Annual  meeting  in  New  York  City.     Secy.,  C.  W. 
Hunt. 

NATIONAL  DRAINAGE  CONGRESS. 

Jan.   19-21.  Annual  meeting,   Cairo,   111.     Vice-Pres..   Edmund 
T.  Perkins,  First  National  Bank  Building,  Chicago,  111. 

NATIONAL    SOCIETY    FOR    THE    PROMOTION    OF    INDUS- 
TRIAL EDUCATION. 
Jan.  20-22.     Annual  convention  in  Minneapolis.     Secy.,  Alvin 

E.  Dodd,   140   West   42nd  St.,   New   York   City. 

ILLINOIS     CHAPTER:     AMERICAN    WATER-WORKS    ASSO- 
CIATION. 
Jan.  25-27.     Annual  meeting.  University  of  Illinois,   Urbana. 
Secy.,  Dr.  Edward  Bartow,  Urbana,  111. 

ILLINOIS   SOCIETY   OP   ENGINEERS   AND   SURVEYORS. 
Jan.   26-28.     Annual  meeting.  University   of  Illinois,  Urbana, 
111.     Secy.,   E.  E.  R.  Tratman,  Wheaton,  111. 

WISCONSIN  HIGHWAY   COMMISSIONERS'   ASSOCIATION. 
Jan.    31.      Annual   meeting    in    Madison.      Secy.,   G.    H.   Main- 
waring,  Gotham,  Wis. 

INDIANA   SANITARY    AND    WATER-SUPPLY    ASSOCIATION. 
Feb.   2-5.     Annual   meeting   in   Indianapolis.     Asst.   Secy.,  W. 

F.  King,   Indianapolis,    Ind. 

INDIANA   ENGINEERING   SOCIETY. 

Feb.    3-5.      Annual    meeting   in    Indianapolis.      Secy.,   Charles 
Brossmann,  1616  Merchants  Bank  Bldg..  Indianapolis,  Ind. 

AMERICAN   ELECTRIC    RAILWAY    ASSOCIATION. 

Feb.   4.     Mid-winter  meeting  in   Chicago.     Secy.,   E.   B.   Bur- 
ritt,  8  W.  40th  St.,  New  York  City. 

AMERICAN   INSTITUTE    OF   ELECTRICAL   ENGINEERS. 
Feb.  8-9.     Mid-winter  meeting  in  New  York  City.     Secy.,  F. 
L.  Hutchinson,  29  W.  39th  St.,  New  York  City. 

OHIO  ENGINEERING   SOCIETY. 

Feb.  9-11.     Annual  meeting  in  Columbus.     Secy.,  John  Lay- 
lin.  Norwalk,  Ohio. 


NINTH   CHICAGO  CEMENT  SHOW. 

Fel).  12-19.  First  Infantry  Armory  and  Coliseum.  Secy., 
R.  F.  Hall,  208  South  La  Salle  St.,  Chicago,  111. 

CONNECTICUT   SOCIETY   OF  CIVIL   ENGINEERS. 

Feb.  14-15.  Annual  meeting  at  New  Haven.  Secy.,  J.  Fred- 
erick Jackson,  Chamber  of  Commerce  Bldg.,  New  Haven, 
Conn. 

AMERICAN  CONCRETE  INSTITUTE. 

Feb.  14-17.  Annual  convention  in  Chicago.  Secy.,  John  M. 
Goodell,   1418   Walnut   St.,   Philadelphia,   Penn. 

AMERICAN  INSTITUTE  OF  MINING  ENGINEERS. 

Feb.  14-17.  Annual  meeting  in  New  York  City.  Secy., 
Bradley  Stoughton,   29   W.   39th   St.,  New   York  City. 

ASSOCIATION    OF   ONTARIO   LAND    SURVEYORS. 

Feb.  15.  Annual  meeting  In  Toronto,  Can.  Secy.,  L.  V. 
Rorke,   Parliament   Building,   Toronto,   Ont. 

SECOND    NATIONAL    CONFERENCE    ON    CONCRETE    ROAD 
BUILDING. 
Feb.  15-18.    At  Chicago.     Secy.,  J.  P.  Beck.  208  South  I.,a  Salle 
St.,  Chicago,  111. 

IOWA   ENGINEERING  SOCIETY. 

Feb.  16-18.  Annual  meeting  at  Des  Moines.  Secy.,  J.  H. 
Dunlap,  Iowa  City,  Iowa. 

NEW  ENGLAND  ASSOCIATION  OF  GAS   ENGINEERS. 

Feb.  16.  Annual  meeting  in  Boston.  Secy.,  N.  W.  Gifford, 
38  Central  Sq.,  East  Boston,  Mass. 

AMERICAN   CONCRETE   I'IPE   ASSOCIATION. 

Feb.  17-18.  Annual  convention  in  Chicago.  Secy.,  E.  S. 
Hanson,    538   South   Clark   St.,   Chicago,   111. 

AMERICAN  ROAD  BUILDERS'   ASSOCIATION. 

Feb.  22-25.  Annual  convention  in  Pittsburgh.  Secy.,  E.  L. 
Powers,  150  Nassau  St.,  New  York  City. 

The  New  England  \Vator-\Vorks  ANNociatlon  holds  its 
annual  meeting  on  Jan.  12  in  Boston  at  the  Hotel  Brunswick, 

The  Michigan  Engineering  Society  will  hold  its  37th  annual 
convention  at  Grand  Rapids  Jan.  18  to  20.  The  secretary  is 
S.  J.  Hoexter,  Ann  Arbor,  Mich. 

The  Arkansas  Association  of  Surveyors  and  Civil  EnRlneera 
held  its  seventh  annual  convention  in  Little  Rock,  Dec.  30  to 
31.     The  secretary  is  J.  O.  Jones,  of  Dardanelle. 

National  Electric  Light  Association — The  39th  convention 
will  be  held  during  the  week  beginning  May  22,  1916,  in  Chi- 
cago. The  headquarters  will  be  at  the  Congress  and  Audi- 
torium hotels,  where  it  is  proposed  all  meetings  shall  be  held 
as  well  as  the  annual  exhibit.  The  secretary  is  T.  C.  Martin, 
29  W.  39th  St.,  New  York  City. 

The  Society  of  Automobile  Engineers  holds  its  annual 
banquet  at  Hotel  Plaza,  New  York  City,  on  Jan.  6.  The  society 
will  be  addressed  on  that  occasion  by  Josephus  Daniels  and 
Major-General  Leonard  AVood,  U.  S.  A.,  on  "Army  Transport 
Problems."  On  Jan.  5  the  Standards  Committee  reports,  while 
on  Jan.  6  there  will  be  addresses  and  papers,  both  in  the 
morning  and  in  the  afternoon. 

The  Alabama  Association  of  Highway  Engineers  will  hold 
its  annual  meeting  at  Montgomery  on  Jan.  8.  Subjects  to  be 
discussed  are:  "Should  Engineers  be  Licensed  to  Practice 
Their  Profession";  "What  Relation  Has  County  Engineer  to 
Board  of  Revenue  or  to  County  Commissioners";  "Should 
Counties  Pay  Their  Highway  Engineers  a  Specified  Salary  or 
Should  They  Be  Paid  for  Engineering  Service  on  a  Per- 
centage Basis  for  Work  Done?" 

American  Civic  Association — The  eleventh  annual  conven- 
tion of  the  association  was  held  in  Washington,  D.  C,  in 
conjunction  with  the  second  Pan-American  Scientific  Congress, 
Dec.  28  to  31.  The  program  was  divided  into  nine  sections, 
which  included  City  Planning,  Better  Industrial  Housing, 
Planning  for  a  Small  Town,  and  Country  Planning.  The 
offices  of  the  American  Civic  Association  are  at  914  Union 
Trust  Building,  Washington,  D.  C. 

.Vmerlcan  Civic  Association — The  annual  meeting  was  held 
at  Washington,  D.  C,  Dec.  28  to  31,  and  was  largely  devoted 
to  city  and  village  planning.  A  session  was  taken  up  with 
the  development  of  the  national  parks  and  another  with  the 
use  of  schools  as  community  centers.  In  the  election  of 
officers,  Miss  Margaret  Wilson,  daughter  of  the  President,  and 
Hon.  Geo.  B.  McAneny,  of  New  York,  were  chosen  Vice-Presi- 
dents. .1.  Horace  McFarland,  of  Harrisburg,  Penn.,  was  re- 
elected  President. 

The  Associate*!  Technical  Men,  an  organization  devoted  to 
the  professional  interests  of  technical  men,  will  hold  a  meet- 
ing and  dinner  at  the  Morrison  Hotel,  Chicago,  on  Jan.  18.  A 
J.  Hammond,  principal  assistant  engineer,  Chicago  Union 
Station  Co.,  will  speak  on  "Engineers  as  Expert  Witnesses." 
A.  E.  Gibson  is  general  secretary,  with  offices  at  1215  Monad- 
nock Block,  Chicago.  A.  M.  Wolf  is  editor  of  the  "Technician." 
a  monthly  bulletin  the  purpose  of  which  is  to  distribute  in- 
formation "regarding  the  present  unsatisfactory  professional 
status  of  the  technical  profession,  and  means  by  which  it  can 
gain  the  proper  recognition  of  the  other  learned  professions." 
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Anierlt'iiii  Noflrty  of  AKrloiiKiiriil  I':iiKlii<'«*rN — Thi'  nliilh 
nnnunl  iiiOi'diiK  was  held  iit  thi'  Shurinaii  Motel,  ChlciiKo,  Dci-. 
28-30.  One  HeHHiun  wiih  tli'Voted  to  modern  farm  coiiveiil- 
oiiceH,  sucli  uH  water  Hupply.  HOweruK*^.  llKhtlnR  and  heating; 
thlH  IneliKlod  u  talk  by  Hurton  J.  AHhIey  on  HUiall  HfwaK"' 
dixpoHal  iilant.s.  .Xnothcr  HeHHion  was  devoted  to  farm  tract- 
tors,  their  design  and  their  economic  aspects.  One  H))i-al<er 
considered  them  as  substitutes  for  hor.si'S,  and  thounht  the 
weight  should  not  exceed  3.(100  lb.  for  a  tractor  that  can  be 
used  for  Koneral  purposes.  Other  speakers  thoUKht  the 
tractor  could  not  economically  replace  the  horse  for  all  the 
odds  and  ends  of  farm  work.  In  a  talk  on  the  problems  of 
aKrlcultural  enKlneerluK  research.  Prof.  1'.  S.  Hose  (Univers- 
ity of  Wisconsin)  advoi'ated  an  investlfratlon  of  power  re- 
quirements and  the  jiropcr  combination  of  units  for  various 
puiposes.  .'M  present  dealers  in  machinery  are  not  able  to 
make  such  combinations  and  the  result  is  that  there  are  many 
"misfit  outfits."  The  matter  has  been  taken  up  by  the  gas 
engine  manufacturers,  who  have  already  issued  numerous 
data  sheets  larivinR  extremely  useful  information.  Prof.  Hose 
proposed  to  have  such  work  done  by  the  cooperation  of  man- 
ufacturers, the  laboratories  of  enKineering  colleges,  and  the 
Department  of  Agriculture  (through  its  Bureau  of  Rural 
Engineering). 


nsMmces  SiEhi 


MindowleNM   i^al'ety   Lantern 

The    accomi'anying    view     shows    a     new      electric     safety 
lantern  designed   by   a   practical   railroad   man   and   now  being 

made    by    the    Federal    Sign 
System,  Lake  and  Desplaines 


SHADOWLESS  S.\FKTY 

LANTERN 


St.,  Chicago,  111.  Danger  of 
explosion  in  working  around 
gas.  oil  and  other  inflam- 
mables is  prevented  by  a 
double  set  of  strong  guards 
inclosing  the  incandescent 
bulb.  Shadows  are  prevented 
I)y  placing  the  lamp  beneath 
the  battery  compartment. 
The  outer  guard  forms  the 
standards  on  which  the  lan- 
tern   rests    when    set    down. 


New  Safety  Tread 

A  new  form  of  safety 
tread  for  stairs,  etc.,  has 
been  devised  by  the  Ameri- 
can Jlason  Safety  Tread  Co., 
of  Lowell,  Mass.  This  prod- 
uct carries  the  trade  name 
"Black  Diamond."  The  body 
of  the  tread  plate  is  made 
of  asphaltum  and  carbo- 
rundum. On  top  of  this  is  a  steel  or  brass  skel.eton  frame  with 
large  diamond -shaped  openings.  The  effect  of  traffic  is  to 
force  the  somewhat  plastic  material  up  through  the  grid,  so 
that  the  tread  wears  down  smooth.  The  metal  frame  con- 
fines the   edges,   and   the   cross-bars   serve   to   drain   the    plate. 


Black-Line    Rei>roduction    of    Blueprints 

The  process  of  reproducing  drawings  by  inked  impressions 
from  an  etched  plate  of  gelatin  or  paste  has  been  perfected 
by  the  Rexim  Co..  125  S.  11th  St.,  Philadelphia,  which  has 
placed  on   the   market   sets   of   operating   apparatus. 

The  following  items  comprise  a  typical  outfit:  A  table 
50x76  in.  with  a  ground-glass  top,  a  double  boiler  for  heating 
the  transfer  paste,  an  80-in.  gutter  for  the  table,  two  ink 
rollers,  2  lb.  of  "Eureka"  process  ink,  an  ink  knife,  a  paste 
knife,  a  pan,  a  strainer,  a  large  spoon,  two  ink  plates,  a 
thermometer,  a  pad,  50  lb.  of  "Eureka"  process  ink.  an  ink 
knife,  a  paste  knife,  a  pan,  a  strainer,  a  large  spoon,  two  ink 
plates,  a  thermometer,  a  pad,  50  lb.  of  "Eureka"  paste,  1  lb. 
of  "Eurepa"  process  varnish,  a  sponge,  1  lb.  of  "Eureka" 
powder,  a  pitcher,  a  dipper,  a  zinc-top  stand  and  a  hy- 
drometer. 

The  paste  is  melted  in  the  boiler  and  spread  out  on  the 
glass-top  table.  When  the  surface  is  right  for  receiving  it, 
an  exposed  blueprint  (not  washed)  is  laid  face  down  on  the 
paste,  left  for  a  few  seconds  and  removed.  The  unexposed 
lines  of  the  drawing  on  the  blueprint  leave  slight  etchings  on 
the  paste  surface,  which  are  inked  with  a  roller,  as  in  printing 
from  any  engraving.     Prints  are  made  in   the  usual  way,   by 


liie.M.MiiiK.  paper  upon  tin-  lulled  paste  plate.  The  Ink  used  will 
transfer  to  traciuK  cloth  as  well  as  to  pa|)cr  and  may  bo 
had  In  different  colorH.  liy  rolnking  the  plate  any  reasonable 
nunibur  of  icproductlons  may  bo  taken.  The  paste  Is  re- 
nielled  and  used  over  and  over  again.  There  are  certain 
precautions  to  be  observed,  and  a  certain  amount  of  Hklll  is 
re(|ulred,    but    the    process    itself    is    Him|)Ie. 

<*ra|ilil4*-l{4*«*oril    .Sii|||i1I«*m 

A  large  line  of  <levlies  f<H-  the  graphic  representation  of 
facts  has  been  jjrepared  and  Is  being  marketed  by  the  I'Mu- 
catlonal  Exhibition  ('o.,  2(i  Custom  House  .St.,  Providence,  R.  I. 
There  are  authentic  maps  of  the  United  .States  (1,  3  and  G  ft. 
wide),  of  the  several  states,  counties.  Important  cities  and 
railway  lines.  For  map  marking  there  ar<!  colored-head 
needle-polnte<l  jiins;  ilng,  nuinbei-,  flag,  markable  and  other 
map  pins;  gummed  paper  letters  and  symbols,  etc.  Among 
the  charting  papers  are  various  simple-  and  logarlthmlc- 
scale  sheets,  and  curve  cards  in  flle  sizes. 

I'uifurni-PrvMMure  .Street  KluHher 

The  Stu<lebaker  Co.,  South  Bend,  Ind.,  has  placed  on  the 
market  a  T.'iO-gal.  street  flusher  which  can  be  used  for  a 
variety  of  purposes.  The  horizontal  cylindrical  tank  Is  of 
sheet  steel,  electrically  welded.  The  chief  feature  of  the 
flusher  is  a  single-stage  centrifugal  pump  which  discharges 
at  a  pressure  of  40  lb.  per  sq.in.  The  i)ump  is  driven  by  a 
four-cylinder  four-cycle  automobile  gasoline  engine  at  the 
rate  of  800  r.p.m.  The  outfit  may  be  used  for  pavement 
flushing,  spraying  trees  and  shrubbery,  or  for  applying  cold 
asphaltic  or  tar  oils  in  roadbuilding.  In  an  emergency  it  can 
be  used  to  throw  one  or  two  streams  for  fireflghtlng. 

ReoordinK   Difl'rrentlnl   I'rcMHure   (iaisre 

A  new  sensitive  recording  differential  pressure  gage,  called 
the  "Manograph,"  intended  particularly  for  use  with  i)itot 
tubes  in  studying  leaks  in  water-works  systems,  has  been 
devised  by  Paul  Lanham  (pitometer  operator  in  the  office  of 
the  Engineer  Commissioner  of  the  District  of  Columbia)  and 
is  being  made  and  sold  by  him  at  Lanham,  Md.  A  closed 
manometer  U-tube  with  mercury  is  used,  one  leg  connected 
to  the  "upstream"  orifice  of  the  pitot  tube  and  the  other  to  the 
"down-stieam"  side.  A  vertical  rod,  bearing  a  sharp  platinum 
needle,    passes   through   a  stufflng-box   and   into   the   high-pres- 


L.A.NHAM'S     DIFFERENTIAL     PRESSURE     RECORDER 

sure  compartment  of  the  manometer.  This  rod  is  reciprocated 
in  and  out  of  contact  with  the  mercury  by  a  water  motor  or 
some  equivalent.  A  pen  arm,  moving  across  a  chart,  is  at- 
tached to  the  movable  rod.  The  pen  is  not  normally  in  con- 
tact with  the  chart  and  makes  no  record  until  an  electric  cir- 
cuit is  completed  that  includes  an  electromagnet  which  forces 
the  pen  against  the  paper.  This  circuit  is  completed  when 
the  platinum  needle  touches  the  shifting  mercury  level.  The 
pen  then  draw-s  a  series  of  regular  lines  across  the  chart  as 
shown  in  the  view,  the  beginning  of  these  lines  plotting  the 
change  in  differential  pressure  and  accordingly  the  flow.  To 
keep  the  pen  from  drawing  on  the  return  stroke  of  the  con- 
tact rod,  an  auxiliary  contact  is  opened  by  the  motor.  None 
of  the  moving  parts  derive  their  energy  from  the  pressure  be- 
ing measured,  so  that  the  sensitiveness  does  not  depend  on 
the    recording    mechanism. 


Tl.e  first  Railroad  through  New  VorK  Ci 


City 


Tlhie  Blew  YarK  CoimimecM 


^lorK  Comiiniecilijni^  RM 


Bfrai^pi 
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^Mmioiiinialhi  CoMimtly  Roads  Sim  4]he 
Stlg^tle  of  Oresoim 


The  Comity  of  Multnomah,  Oregon,  of  which  Port- 
land is  the  count}-  seat,  has  spent  a])i)roximately  $8,850,- 
000  on  highway  construction  during  the  years  of  1914 
and  191"),  of  which  $1,850,000  was  from  a  special  bond 
issue  for  the  hard-surfacing  of  70  mi.  of  road.  This 
hard-surfacing  consisted  of  39.5  mi.  on  the  Columbia 
Kiver  Iliglnray.  of  which  a|)proximately  .'50  mi.  is  new 


portant  grade  crossings  have  been  eliminated  by  the  use 
of  viaducts  or  und(;rground  crossings.  The  Columbia 
River  Highway  has  17  bridges  and  viaducts,  whose  added 
length  of  span  amounts  to  3,(599  ft.  All  of  these  bridges 
and  viaducts  were  designed  to  add  to  the  attractiveness 
of  this  now  well-known  scenic  district.  On  six  other 
paved    highways    radiating    from    the    City   of    Portland, 


A    HIGH    I'OIXT  ox  Mri.TNiiM      I 


11  \ii;i  \   uivi;i;  \ai.ley,  oreoon 


location  and  9.5  mi.  on  old  niacailnniizcd  rojid.     The  re-  wliicli  iiavc  a   total   length  of  ;;0.5  mi.,  there  were  built 

niaming  30.5  mi.  of  the  highway  is  cjn  an  old   location,  thi'cc  concrete  bridges  ami    viaducts,   the   sum   of  whose 

but  has   been   reali"iic(l,   and    all    grmlcs    cxf'ccding    5';;,  spans  e((uals  3!)  i   ft. 

have  been  eliminated  or  rrdii-cd  jo  5','   oi'  less.  Approximaidy   CO   mi.   of   the   hard-surfacing  was   of 

All   bridges,  trestles  and   euherts   ha\e   lieen    replaced  asphaltie  coiicrele   (hilulitbic  or  Warrenite)   and  10  mi. 

frith  modern  concrete  construeiion   or  (ills,  and  all    ini-  was  concrete  ])avement  of  l:1io:3  mixture,  one-course 
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construction.  All  of  tlio  usiilmltic  coiicroto,  c'.\(('i)t  2(i 
mi.,  was  laid  on  \vatorl)ouiul  macadam  liasc,  not  less  than 
(i  in.  in  depth  and  avcrafiinj;  8  in.  All  i<\'  the  |i;i\enients 
were  18  It.  in  width,  with  a  '^'-11.  niatmlniii  -Imuliler. 
The  contracts  were  awarded  June  li,  and  (iO  mi.  had  lieen 
linished  hy  the  last  day  of  Novemlier. 

It  is  interesting  to  note  lliat  .Ml  hids  were  received. 
Seven  contractors  received  awmds.  There  were  W'w  hids 
from  small  lirms,  owini,'  to  the  I'lH  t  that  :dl  |ia\enieiit  was 
laid  under  a  10-yr.  maintenance  IrhuI  with  a  ■J-yr.  jj;uar- 
antcc  of  workmanship  and  materials.  The  cost  of  the 
paving  is  well  within  the  estimated  amount  of  $l~.sr)7 
per  mi.;  the  engineering  cost  is  to  date  2%  of  the  con- 
struction costs,  hut  will  jtrohahly  reach  2\'-^%  upon  com- 
pletion of  the  work. 

The  County  Engineer  of  Multnomali  County  is  Her- 
bert Nann. 


liourly  nito,  wlilcli  1h  ono  and  one-fourth,  one  iind  one-third 
or  ono  and  two-thlrda  tImeH  the  iiVJTuKe  rate;  thU  mcnni 
2r)0  ntefH  per  day  on   the  tflven  aHHurnptlonH. 

In  ad<ntlon  to  the  above,  the  jjlpcs  inuHt  have  Hulllcleiit 
caiiaclty  I'or  flr<!  Hervlce.  In  I'orlo  UIco  the  number  of  fire 
.vlreaiiis  iieci'BHnry  may  be  taken  at  twice  the  Hquarc  root  of 
till-  population  In  thouHaiuls,  and  the  averaffe  rate  of  con- 
Huniptlon  of  a  lire  Htreani  Ih  1.000  llterM  per  day.  In  the 
HPialler  and  poorer  towns  It  Ih  believed  these  rates  would  be 
excessive  and  that  an  averaKC  per  capita  consumption  of  100 
liters  per  day  would  be  ample.  If  x  Is  taken  as  the  population 
111  a  town  In  thou.sands,  the  number  of  cubic  meters  required 
under  various  conditions   may   be  stated   as  follows: 

Flrst-Class         Second-Class 
Rate  per  24   Ilr.  Towns.  Cu.M.       Towns.  Cu.M. 

AvcraKe  rate    isox  lOOx 

Maximum   rate,   no  flre  service  250x  166x 

Maximum  rate  with  flre  service   180x  +  2000  i/  x  120x  -f-  2000  y/  \ 


242. 


sewoirM  lErectiioira  for 
Coimcipetie  Arclh 


The  following  extracts  from  the  1915  annual  report  of 
the  Governor  of  Porto  Rico  are  contained  in  the  rejjort  of 
the  Division  of  Sanitation  of  the  island,  F.  W.  Dalrymple, 
Sanitary  Engineer,  and  while  relating  specifically  to 
Porto  Ricau  conditions  would  probahly  prove  of  value  to 
engineers  called  upon  to  design  water-works  in  other 
Spanish-American  countries  in  the  tropics  or  subtropies: 

All  possible  data  have  been  collected  as  to  the  amount  of 
water  actually  used  by  the  municipalities  of  the  island  so 
that  they  might  serve  as  a  basis  for  the  desig-n  of  new  works. 
As  few  of  the  towns  use  meters   (and  none  of  them  have  the 


On  the  line  of  the  new  California  state  highway  that 
is  to  extend  the  entire  length  of  the  state  from  north  to 
south,  a  distance  of  over  800  mi.,  there  is  now  under 
construction  a  concrete  arcli  bridge  of  242-ft.  span,  which 
involves  some  difficult  problems  in  erection. 

The  bridge  is  to  cross  the  Pitt  River  near  Baiid, 
Calif.,  about  50  mi.  south  of  M(junt  Shasta.  Most  of  the 
rivers  of  California  are  either  entirely  dry  by  the  end 
of  the  long  rainless  summer  and  fall  or  else  have  a  flow 
of  only  trifling  amount.  The  Pitt  River,  however,  even 
at  the  end  of  the  dry  season  is  a  large  stream.  It  drains 
a  great  area  of  country  lying  east  of  Blount  Shasta  and 
is  fed  by  underground  streams  issuing  from  the  great 
lava  beds  of  JModoc  and  Lassen  CJounties.  ) 


FIG.  1.    HOWE  TRUSS  OF  ROUND  TIMBERS  SUPPORTING  FALSEWORK  FOR   242-FT.   CONCRETE   ARCH   BRIDGE 


entire  supply  metered)  it  is  difficult  to  get  precise  facts.  The 
average  per  capita  consumption  per  day  ranged  from  GO  liters 
(16  gal.)  in  Guayama,  where  there  is  a  shortage  of  water  and 
the  people  can  use  it  only  from  8  a.m.  to  4  p.m.,  to  130  liters 
(34  gal.)  in  San  Juan  and  Arecibo.  Both  of  the  last-named 
places  have  meters  in  very  general  use,  although  they  were 
not  introduced  into  Arecibo  until  1913;  it  was  found  that 
their  use  reduced  the  consumption  of  water  from  370  liters 
(98  gal.)  to  130  liters  per  capita  per  day. 

From  two  years'  pumping  records  of  the  San  Juan  works, 
it  is  found  that  the  maximum  daily  use  of  water  is  liable  to 
be  25^1:  greater  than  the  average,  and  the  maximum  hourly 
use  may  be  one-third  greater  than  this  maximum.  As  the  use 
of  water  is  bound  to  increase  with  the  more  extended  intro- 
duction of  sewers  and  plumbing,  an  average  consumption  of 
150  liters  (40  gal.)  per  capita  per  day  is  believed  to  be  a  safe 
assumption  in  designing  new  works. 

The  size   of  the  main  pipe  line  supplying  the  town,  how- 
ever,   must    be    sufficient    to    deliver    water   at    the    maximum 


At  the  site  of  the  crossing,  the  exposed  rock  on  either 
side  of  the  stream  offers  natural  abutments  for  an  arch 
structure,  and  a  concrete  arch  was  decided  upon.  Con- 
crete structures  are  in  fact  used  in  California  on  per- 
manent bridge  work  wherever  conditions  permit.  The 
bed  of  the  Pitt  River  at  the  bridge  site,  however,  is 
solid  rock ;  the  depth  of  water  in  the  channel  is  about 
30  ft.  and  there  is  a  rapid  current.  Driving  piles  or 
erecting  trestle  bents  to  support  the  falsework  in  the 
ordinary  manner  was  not  feasible. 

The  contract  for  constructing  the  bridge  was  awarded 
by  the  State  Highway  Commission  to  the  Ross  Construc- 
tion Co.,  of  Sacramento,  Calif.,  and  the  chief  engineer 
of  the  company,  George  G.  Pollock,  devised  the  system 
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of  falsework  I'ur  erwtioii  illustnited  lierewitli.  As  shown, 
a  Howe  truss  is  carried  across  tlie  stream,  being  sup- 
ported on  trestle  bents  near  each  shore.  This  truss  sup- 
ports the  struts  and  lagging  on  which  the  concrete  arch 
is  l)uilt. 

The  cliief  problem,  however,  was  how  to  erect  the  truss 
itself.  The  gorge  to  be  crossed  was  too  deep  and  nar- 
row to  ])ermit  of  erecting  the  span  on  shore  and  shoving 


On  this  queen-post  truss  as  a  support  the  llowe  truss 
was  erected. 

The  splice  used  for  joining  the  two  halves  of  the  lower 
chord  is  shown  herewitii.  The  use  of  the  round  sticks 
for  the  Howe  truss  gave  an  added  margin  of  strength 
and  stiffness  and,  what  was  most  important,  enabled  the 
erection  to  be  done  rapidly  with  material  available  at 
the  site,   with   the  minimum   of   labor  exjiended   on   it. 


A"  Top  Chord  Sp/ice 
Z.dx/Sx/S'on 
Oufsides 


f,3x/4'x/6',/5''CfoC 

^    '-.>K;,--D--=^k B-M^. 


U^-f^' >f<-^ -9fbnels(g)M'-'5 

^  ri"°fiod5'i  >i -I0xl0''---A 


BOTTOM  CHORD 

Top  Chord  Packing  and  Lateral  Bracing  Similar 


SECTION  X-Y 


B  =  Bcfff-om  Chord.  Ground  7/mhers  20"DJam  Boffom, 

/4"Diam  Top      5p//ced  at  Cenfer  of  Span 
C  =  ^,  l"Cab/es  for  E'recfion  of  Span  on/y 
Xi'Z.l" P/otv-Sfee/  Cables,  20' apart 


FALSEWORK   FOR    BAIRD   BRIDGE,    SHOWING   METHOD  OF  ERECTING   HOWE  TRUSS 


it  out  endwise  oxer  tlic  stream  as  lias  somcli nu's  been  (bnii'. 
Instead,  Mr.  Pollock  devised  a  plan  for  erecting  the  truss 
span  in  place. 

The  lower  chord  of  the  truss  is  made  up  of  sticks  (if 
round  pine  timber  cut  near  the  bridge  site,  and  long 
enough  so  that  only  one  joint  is  necessary — at  the  center 
of  the  s])an.  This  lower  chord  was  made  up  first,  half 
on  each  side  of  the  ri\cr.  Trestle  bents  were  erected 
to  support  the  truss  at  each  end  and  extended  as  far 
out  into  the  stream  as  the  depth  of  the  water  would  per- 
mit. The  two  halves  of  the  lower  chord  were  then  swung 
into  place,  their  shore  ends  resting  on  the  trestle  bents 
and  the  channel  ends  being  supported  by  tackle  from 
a  ginpole  on  one  bank  and  from  an  erection  traveler  on 


ri 


4x6"xl6      '-^f^  ^  ,      ^„  „    „  / 

Hardwood  Bhcki,  j^-C.L.ot  Pane/ Po/nt  6x14'.. 


I         ,    ,    •        i        f.        ,  ■                  /  /    r* "~  '-"^  ""^  5o//ce  and 
k    ^-d  ■>\'^l5i->^  19^^18 ->^18''\<---Z-6'->'TruS5  Symrretrical 
he .' '. ./ji^"....'. '. yXabouf  fhii  Line 

FIG.   3.    DETAILS  OF   SPLICE   FOR   LOWER   CHORD   OF 
HOWE  TRUSS 

the  other.  A\'hile  held  in  this  way  the  two  halves  of 
the  lower  (Iiord  were  joined.  Then  struts  M'cre  placed 
on  the  under  side  of  the  chord,  wire  cables  were  stretched 
over  the  struts  and  the  lower  chord  of  the  Howe  truss 
became  teni])(M-iirily  the  tii|)  chord  of  a  (|iieeii-post  truss. 


For  the  batter  blocks  between  tlie  ends  of  the  l)races  and 
the  lower  chord,  hard  laurel  wood  was  used. 

The  pouring  of  the  arch  ring  is  now  in  jirogress.  This 
\\<iri<  is  being  done  in  successive  sections,  as  indicated  by 
tile  .serial  lettering  on  the  accompanying  drawing,  and 
keys  arc  to  Ik;  left  open  at  tiie  crown  and  the  liauiu'hes. 
These  are  to  be  poured  after  the  rest  of  tlie  arch  ring. 


In  the  engineering  school  of  Ohio  State  University  the 
practice  is  followed  of  having  senior  students,  for  thesis 
work,  survey  and  report  on  jirojects  of  assistance  to  vari- 
ous communities  within  the  state. 

At  Sidney  three  students  prepared  as  a  thesis  for  gradu- 
ation in  civil  engineering,  i)lans  for  eliminating  railroad- 
grade  crossings  and  for  accompanying  improvements.  Tlu; 
t  ity  authorities  paid  the  bare  expense  of  doing  the  work, 
amounting  to  $150,  which  otherwise  would  have  cost  more 
liiiUi  $1,000,  for  which  expenditure  no  funds  were  avail- 
abb'.  The  thesis  thus  prepared  answereil  a  (ioiil)le  i)ur- 
p(tse:  First,  it  supplied  an  original  probK'in  to  be  solved 
l'(u-  gi'aduatiou,  and  second,  it  furnished  complete  enough 
plans  (not  otherwise  obtainable)  so  that  a  Ixuid  issue 
for  cai'rying  out  the  project  could  be  submitted  for  vote 
at  the  >.'ovemI)er  election. 

Immediately  after  Thanksgiving  six  uu'n  began  sur- 
veys for  a  combined  water-power  jjroject  and  electric  trac- 
tion line  between  Chillicothe  aiul  llillsboro.  The  ]iro- 
])o.sed  power  developnuuit  is  on  Taint  Creek,  about  half- 
way between  the  two  cities  nuuitioned.  The  work  will  be 
done  as  thesis  work,  but  is  expected  to  have  practical 
value,  as  there  are  scant  transportation  facilities  in  the 
region  to  be  examined,  and  the  water  power  to  be  generated 
could  be  practically  all  used  in  the  pi'oposed  traction  line 
witboiif  seeking  furtluu-  nuirket. 
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S\  WOl'SlS — Tlir  nn/inrcr  irint  (icrrldjinl  /Ac 
form  of  tii'o-storji  st'ti'mje-scllliiKj  lank-  ar  nmili- 
f'u'd  septic  taiih  beariiu/  /m.v  name  rcrieirs  cif/lil 
years'  Qermaii  anil  American  experience  in  (lesii/n 
and  operation  of  ImliojJ  tanks.  The  translator, 
irlio  worked  with  Dr.  Imhoff  in  Oermany  and  was 
stihseijuenily  enyaged  on  the  desiijn  of  ImJioff 
tanks  for  Baltimore.  Md.,  lias  added  a  number  of 
supple m en lary  notes. 

The  operation  of  the  settling-  ehainl)er  is  very  simple. 
From  time  to  time  the  ineliiicd  partition  walls  should 
be  eleaned  by  means  of  a  broom  or  a  squeegee.  If  the 
inclination  of  these  walls  is  at  least  1.2  vertical  to  1 
horizontal  the  sludge  will  glide  off  of  its  own  accord. 
A  greater  inclination  is  necessary  only  in  plants  where 
two  inclined  surfaces  meet  each  other  so  as  to  form  a  solid 
angle  whose  vertex  or  line  of  intersection  inclines  more 
to   the  horizontal  than  the  wall   surfaces  themselves. 

In  cleaning  the  inside  surfaces  of  the  settling  chamber 
it  is  important  that  the  slot  does  not  become  clogged. 
It  may  happen  that  large-sized  solids  have  squeezed  them- 
selves through  the  coarse  screens  and  have  then  become 
engaged  in  the  slot,  thus  permitting  sludge  accumula- 
tions at  this  point.  The  plant  attendant  should  be  taught 
to  recognize  conditions  of  this  kind  quickly  and  to  re- 
move them  innnediately.  The  greater  portion  of  such 
suspended  matters  as  float  on  the  influent  side  of  the 
first  scum  board  will  generally  sink  of  their  own  accord 
after  a  time.  Sometimes  it  may  prove  advisable  to  ex- 
pedite their  sinking  by  spraying  upon  them  with  a  hose. 
Pieces  of  wood,  cork,  etc.,  which  will  not  sink  should 
be  skimmed  off  occasionally. 

In  tanks  where  one  sedimentation  chamber  feeds  more 
than  one  sludge  chamber  the  direction  of  flow  of  the 
sewage  should  be  reversed  about  once  every  three  weeks, 
that  the  sludge  chambers  may  receive  sludge  uniformly. 
Before  reversing  the  direction  of  flow  it  is  necessary  to 
skim  off  the  floating  matters  from  the  surface  of  the  set- 
tling chamber,  so  that  they  may  not  escape  with  the  efflu- 
ent. Such  recovered  floating  matters  should  be  buried. 
Suspended  matters  are  sometimes  found  to  rise  to  the 
surface  behind,  as  well  as  in  front  of,  the  first  scum 
board.  This  will  probably  be  a  sign  either  that  the 
inner  surfaces  of  the  settling  chamber  have  not  been 
kept  sufficiently  clean  or  that  the  sludge  level  has  risen  to 
the  slot  level  and  hence  stopped  up  the  slot  and  allowed 
sludge  to  accumulate  above  it  in  the  settling  chamber. 
If  the  latter  is  the  case  it  will  be  necessary  to  discharge 
sludge. 

The  operation  of  the  sludge  chambers,  which  is  simple 
in  practice,  since  all  that  is  necessary  is  occasionally  to 
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ilisilmrgc  some  of  tlie  sludge,  is  very  interesting  Ihco- 
rctically  and  has  awakened  much  scientific  discussion  in 
I  lie  last  few  years.  When  the  first  Imhoff  tanks  were 
built  in  the  Kmscher  district  it  was  assumed,  in  accord- 
Muce  with  what  was  universally  l)elieved  at  that  time, 
that  the  decomijosition  of  sludge  could  not  ])roceed  if 
flow  were  not  maintained  in  the  sludge  cluanber.  How- 
ever, it  was  considered  most  important  of  all  to  keep 
the  sewage  itself  as  fresh  as  possible  by  separating  it 
entirely  from  the  sludge,  and  so,  in  order  to  maintain  the 
decomposition  of  tiie  sludge,  tlie  sludge  chambers  were 
jiiovided  with  agitation  and  water  flushing  devices. 
Sludge  inoculation  and  the  addition  of  chemicals  were 
iilso  considered. 

The  operation  of  the  first  plant  built,  that  at  Keck- 
linghausen,  showed,  however,  that  the  sludge  decom-' 
])osed  properly  without  artificial  stimulus.  It  was 
noted  that  the  tank  required  about  eight  months  for 
what  came  to  be  termed  the  ripening  period.  During 
these  eight  months  it  was  necessary  to  discharge  from 
time  to  time  incompletely  decomposed  and  foul-.smelling 
sludge.  This  foul-smelling  sludge  was  buried.  It  is  sig- 
nificant that  one  year  later  the  buried  sludge  was  found 
to  be  still  in  the  same  foul  condition.  After  the  com- 
pletion of  the  above-mentioned  period  of  eight  months 
the  sludge  discharged  from  the  tank  was  found  to  be 
nonobnoxious  and  easily  dryable.  From  that  time  until 
now,  eight  years  later,  the  sludge  discharged  from  the 
Eecklinghausen  plant  lias  consistently  maintained  its  good 
quality. 

Various  Phases  of  Decomposition  of  Sludge 

Now  that  the  experience  of  eight  years  is  available 
it  is  clear  that  there  are  a  number  of  different  ways  in 
which  municipal  sludge  may  decompose,  just  as  there 
are  various  paths  of  decomposition  which  may  occur  in 
other  substances,  .such  as  those  which  are  well  known 
in  the  fermentation  industries.  There  is  only  one  meth- 
od of  decomposition  for  sewage  sludge  which  is  techni- 
cally correct.  This  correct  method  is  a  combination  of 
various  processes  occurring  simultaneously.  Proper  de- 
composition is  identified  by  the  fact  that  it  occurs  en- 
tirely without  objectionable  odors.  The  effect  of  such 
decomposition  upon  the  sludge  is  that  it  becomes  black 
in  color,  that  it  gives  an  alkaline  reaction,  that  it  pos- 
sesses a  not  unpleasant  odor  like  that  of  rubber  or  warm 
.sealing  wax,  and  that  it  is  easily  dewatered. 

The  period  that  elapses  from  the  time  the  tank  is 
placed  in  operation  until  it  begins  to  deliver  good  sludge 
is  known  as  the  ripening  period,  as  above  mentioned. 
It  is  possible  to  eliminate  the  ripening  period  entirely 
if  the  tank  be  inoculated  with  a  proper  amount  of  good 
sludge  at  the  beginning  of  operation.  Often,  however, 
even  without  inoculation  the  tank  will  discharge  good 
sludge  from  the  first.  This  occurred  in  the  fairly  large 
plant  at  Essen  Nordwest  because  at  the  time  it  was 
placed  in  operation  a  large  number  of  cesspools  which 
had  been  in  use  for  decades,  and  which  therefore  con- 
tained ripe  sludge,  were  emptied  into  the  sewer  system. 
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If  a  new  tank  does  not  become  inoculated  immediately, 
either  artificially  or  naturally,  the  first  sludge  that  fills 
the  tank  will  l)e  relatively  fresii.  If  such  sludge  consists 
largely  of  fresh  fecal  matter  it  will  at  first  be  yellowish- 
gray  in  color,  then  gray  and  finally  Idack.  In  the  earlier 
part  of  the  ripening  period  it  will  happen  occasionally 
that  acid  decomposition  will  occur.  Fecal  matters  at- 
tributai)le  to  vegetal)le  diet  incline  toward  acid  decom- 
position, whereas  a  meat  diet  tends  to  produce  an  alkaline 
decomposition.  The  process  of  acid  decomposition  is  ex- 
tremely undesirable  because  then  the  sludge  decompo.^es 
very  slowly,  cannot  be  dried  easily  and  has  an  intensely 
objectionable  odor.  In  addition,  sludge  that  is  in  a  stage 
of  acid  decomposition  tends  to  attain  a  mass  specific 
gravity  less  than  that  of  water  and  to  I'ise  as  a  body  to 
the  surface  of  the  sludge  chamber.  If  a  tank  be  oper- 
ated in  the  proper  manner,  which  will  be  discussed  more 
in  detail  farther  on,  such  acid  decomposition  will  sooner 
or  later  be  replaced  by  the  proper  alkaline  decomi)osition. 

MOVEMEXTS  OF  GaS  AND  SlUDGE 

As  soon  as  the  ripening  period  has  l)een  passed  the 
sludge  is  alkaline,  black  and  odorless.  The  gases  of 
decomposition  cause  particles  of  the  sludge  to  rise  to 
the  surface  of  the  sludge  chamber,  where  they  give  up 
their  gas  content  and  again  sink  to  the  bottom.  This 
faculty  of  giving  up  its  gas  content  depends  in  large 
measure  upon  the  fact  that  the  sludge  has,  through  its 
decomposition,  lost  its  stickiness  or,  more  properly,  its 
viscosity,  and  hence  its  ability  to  hold  gases.  It  is  be- 
cause of  this  process  of  rising  and  falling  on  the  part 
of  the  sludge  particles  that  the  sludge  mass  as  a  whole 
becomes  thoroughly  mixed.  Fresh  sludge  particles  are 
continually  entering  the  sludge  chamber  through  the  slot 
and,  settling  to  the  surface  of  the  mass  of  decomposing 
sludge,  are  quickly  mixed  more  or  less  uniforndy  there- 
with. Consequently  in  a  very  short  time  they  are  in- 
oculated with  the  proi)er  organisms.  This  makes  it  im- 
possible for  local  acid  processes  to  occur.  That  is  why  it 
is  never  possible  to  find  in  a  tank  which  has  passed  the 
ripening  period  a  layer  of  fresh  or  almost  fresh  sludge. 

From  time  to  time  decomposed  sludge  is  discharged 
through  the  sludge  pipe,  whose  influent  end  is  situated 
at  the  deepest  point  in  the  sludge  chamber.  A  tank 
which  has  once  passed  the  ripening  period  will  always 
deliver  good  sludge  if  no  gross  errors  of  operation  occur. 
With  this  assumption  acid  decomposition  is  impossible. 
Upon  the  surface  of  the  sludge  chamber  a  relatively  thin 
layer  of  scum  will  form  which  will  have  to  be  removed 
not  oftener  than  once  a  month  at  the  most.  Previous 
to  its  removal  a  stream  of  water  should  be  directed  upon 
it  for  a  short  time  in  order  to  throw  down  any  easily 
settleable  solids. 

Much  emphasis  should  be  placed  upon  the  difference  be- 
tween what  has  just  been  termed  the  scum  layer  aiul 
another  phenomenon,  namely,  foaming  or  floating  sludge. 
This  latter  is  very  similar  in  appearance  to  a  nuiss  of 
resistant,  dark-colored  soap  bubbles,  and  also  distinguishes 
itself  from  the  proper  scum  layer  by  its  ability  to  rise 
in  the  gas  vents  far  above  the  tank  water  level.  It  con- 
sists simply  of  sludge  in  an  im])roper  state  of  decom- 
position and  possesses  a  sulficiently  high  viscosity  to  en- 
able it  to  imprison  firmly  its  gases.  This  phenomenon 
should  never  occur  in  a  properly  operated  tank.  Its  oc- 
currence indicates,   and   this  will   bo   discussed  more   in 


detail   farther  on,   that  sludge  should   be  discharged  at 
once. 

The  fact  that  acid  decomposition  sometimes  takes  place 
in  tanks  which  have  not  passed  the  I'ipening  period  has 
led  to  the  assumption,  from  a  scientific  standpoint,  that 
a  certain  amount  of  alkalinity  should  be  present  in  the 
sewage  if  a  proper  working  of  the  tank  is  to  be  expected. 
It  has  been  assumed  that  the  sludge  should  be  mixed 
frequently  with  this  alkaline  sewage,  and  that  there 
should  always  be  present  in  the  sludge  chamber  a  greater 
amount  of  sewage  than  sludge.  It  has  also  l)ecn  believed 
that  it  might  l)e  possible  to  comi)at  acid  decompositi(jn 
by  the  addition  of  lime  to  the  sewage  or  to  the  sludge.  I 
have  never  been  able  to  sui)stantiate  any  of  these  assump- 
tions. The  addition  of  lime  has  never  resulted  benefi- 
cially in  the  Enischer  district. 

Addition  of  Lime  to  Puev?:nt  Acidity  Not  Advi.sed 

It  may  be  interesting  from  a  scientific  standpoint  to 
note  that  Dr.  Spillner,  chemist  to  the  Emscher  Federa- 
tion (Dr.  Spillner  has  since  fallen  on  the  field  of  battle), 
proposed  a  theory  directly  contrary  to  the  one  that  acid 
decomposition  might  be  combated  l)y  the  addition  of 
lime.  He  believed  it  possible  that  the  addition  of  lime 
might  instead  promote  the  acid  process,  as  the  products 
of  the  acid  bacteria  were  inimical  to  their  own  existence, 
and  hence  neutralization  by  means  of  lime  would  really 
improve  their  environment.  Dr.  Spillner  further  be- 
lieved that  if  lime  were  not  added  the  acid  bacteria 
Avould  sooner  or  later  cause  their  own  destruction.  He 
pointed  out  the  interesting  'fact  that  acid  decomposition 
occurred  very  intensely  in  new  tanks  which  during  the 
period  of  construction  had  been  filled  with  a  rich  solu- 
tion of  milk  of  lime  and  cement,  and  whose  walls,  cer- 
tainly during  the  first  period  of  operation,  exuded  a  con- 
siderable amoimt  of  alkali. 

Without  considering  more  closely  these  interesting  bac- 
teriological theories  it  will  suflSce  to  say  that  practical 
experience  with  dozens  of  plants  has  not  substantiated 
the  statement  that  the  addition  of  lime  would  be  bene- 
ficial. I  cannot  advise  such  addition.  All  plants  which 
are  known  to  me  and  in  which  acid  decomposition  has 
occurred  have  sooner  or  later  adjusted  themselves  of 
their  own  accord.  Even  the  plant  at  Elberfeld,  in  which 
the  incoming  sludge  is  always  acid  because  of  the  pres- 
ence of  jjarticular  trade  wastes  and  the  sewage  of  which 
is  at  times  very  strongly  acid,  has  finally  righted  itself. 

To  achieve  proper  sludge  decomposition  therefore  de- 
pends not  upon  the  composition  of  the  sewage,  not  upon 
its  volume,  not  upon  the  relation  of  sewage  to  sludge. 
The  sewage  may  in  fact  be  continuously  acid.  Proper 
decompodtion  dcpench  only  upon  the  sludge,  and  sooner 
or  later  the  sludge  itself  will  develop  a  preponderance 
of  the  proper  organisms.  Once  good  decomposition  has 
l)een  established  it  must  be  maintained  by  always  pro- 
viding the  necessary  bacteriological  environment.  This 
condition  will  be  fulfilled  by  a  naturally  simple  proced- 
ure.    The  following  rules  should  be  observe(^: 

Rules  for  IIaxdling  Sludge  Satisfactorily 

( 1 )  Sludge  should  be  discharged  from  each  sludge 
chamber  once  every  two  to  six  weeks.  This  procedure 
will  effect  the  maximum  utilization  of  the  sludge-drymg 
beds.  As  soon  as  a  sludje-drying  bed  is  free,  sludge 
should   be   discharged  even   if  thereby   the  level   of   the 
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shi(l^'(>  in  llic  lank  sIkuiIiI  he  rdii^idcialilv  ili'in-csscd. 
The  tank  may  imt  lir  ciiiiiplctch  riM|ilicil  nl'  slinl^ic  liul, 
niiist  al\\a\>  lir  li'l'l  willi  a  ^iilliriciil  aiiKUint  Id  insui'c 
the  inaiiilcnaiicc  nl'  llic  |irii|icM-  ili'cniii|)iisil ion  jn'occss. 
ll  uill  lie  ncrcssarv  llicrduic  In  sIm|)  (liscliiir;iinji  sluil^^o 
h'oni  till'  tank  if  its  sludge  lic^iins  to  show  si',nis  of  dc- 
tcrioi'iitioii.  or  iis  dictated  liy  cxiJoriciico,  when  ilic  sliid^rc 
renin i  11  infj;  in  tho  tank  is  a|>|)i'o\iniatcIy  ('(|ni\ali'iil  In  one 
month's  acciiiiiiihitioii. 

('2)  111  jiciicral  the  n|iliniiini  |i(isiti(in  of  liic  slnd,L;(' 
level  is  al)ont  :!  ft.  hrlow  the  slot  lc\cl.  II  ou-ld  never 
to  lie  allowed  to  rise  almve  the  lo\\ci-  edi;c  of  the  in- 
clined diaphra.uin  which  limits  Ihe  slot.  It  must  cer- 
tainly never  he  allowed  lo  rise  to  a  level  at  which  the 
slot   will   he  close.l   by  the  shid-e. 

(:>)  The  elevation  of  Ihe  sludj;'e  surl'aco  may  he  dctcr- 
miiu'd  by  lowcrin^L;'  into  the  slnd^iic  ehamher  a  very  thin 
])icc'e  of  sheet  iron  ahout  1  sq.ft.  in  area,  held  in  a  hori- 
zontal })osition.  Tho  deteriiiination  of  the  slnd^e  level 
in  this  manner  may  not  be  relied  njion  absolutely,  be- 
cause the  transition  between  sludjie  and  su])ernatant  is 
often  very  dif^cult  to  perceive.  If  the  slud<re  level  is 
too  high  this  fact  will  evidence  itself  by  the  occnirrencc 
of  gas  bubbles  on  the  surface  of  the  settling  chamber 
vertically  above  the  slot,  even  thongh  the  slot  has  been 
c'leaned  from  above  and  is  known  not  to  be  clogged.  An- 
other evidence  of  an  excessively  high  sludge  level  is 
the  occurrence  of  floating  sludge  or  in  extreme  cases 
foaming  sludge.  In  cither  case  it  will  be  necessary  to 
discliarge  sludge  immediately  fron\  the  bottom  of  the 
sludge  chamber.  It  is  never  necessary  to  remove  sludge 
projier  from  the  gas  vents.  The  normal  scum  layer  must 
be  removed  occasionally,  but  the  floating  of  sludge  proper 
or  the  phenomenon  of  foaming  is  absolutely  preventable. 
These  phenomena  occur  only  if  sludge  is  not  discharged 
at  proper  intervals. 

The  rules  which  have  been  formulated  above,  referring 
])articularly  to  tanks  that  have  passed  the  ripening  pe- 
riod, hold  also  during  the  ripening  period,  which  lasts 
on  the  average  about  six  months.  Even  if  the  sludge 
is  still  fresh,  or  indeed  acid,  it  must  be  removed  from 
the  tank  as  soon  as  any  of  the  above-named  symptoms 
a])i)ear.  The  foul-smelling  sludge  that  is  removed  may 
he  buried,  or  do.sed  with  hypochlorite  and  spread  out 
in  a  thin  layer  on  the  ground  surface.  If  this  pro- 
cedure be  followed  the  ripening  period  will  sooner  or 
later  come  to  an  end  and  the  normal  operation  jDliase 
begin. 

If  it  be  desired  to  promote  the  early  incidence  of  proper 
decomposition  it  will  be  necessary  above  all  to  make  sure 
that  the  vsludge  does  not  lie  quietly  at  the  bottom  of 
the  sludge  chamber.  Its  proper  decomposition  demands, 
as  above  explained,  that  it  be  constantly  stirred.  It 
also  demands  that  the  introduction  of  fresh  organic  mat- 
ter and  the  discharge  of  decomposed  organic  matter  be 
uniform.  Proper  decomposition  may  therefore  be  pro- 
niotetl  ])y  artificially  mixing  or  stirring  the  sludge.  In 
particular  the  scum  layer  should  be  frequently  agitated 
by  a  jet  of  water  or  otherwise,  and  the  sludge  at  the 
Ijottom  of  the  chamber  shoiild  be  agitated  by  a  water- 
stirring  system.  As  a  substitute  the  whole  body  of 
sludge  may  be  pumped  out  and  returned.  If  it  be  de- 
sired to  promote  the  action  still  more,  inoculation  may 
be  tried.  For  this  purpose  the  tank  must  be  emptied 
as  far  as  possible.    If  then  well-decomposed  sludge  from 


a  properly  opieating  tank  he  inlroijiiccd  into  this  emp- 
ty lank  to  the  amount  of  alioiil  one  week's  fresh  sludge 
accumulation,  it  may  he  assumed  ihal  Ihe  lank  has  been 
sulliciently  inoculated.  Inoculation  may  also  be  accpiircd 
with  smaller  amounts  of  deeoiii|)oseil  sludge.  A  small 
amount  may  he  mixed  with  fresh  sludge  in  the  pro- 
portion of  1:1,  placed  in  the  tank  and  allowed  to  stand 
one  week,  'i'lie  mixture  will  hy  thai  time  have  becoiiic 
snllicienlly  deeompo^cd  lo  permil   the  aildition  of  its  own 

'iilun f  frc-h  sind'jc.     'Phis  process  may  then  be  coii- 

linued  until  a  snUicicnt  volume  of  ])roperly  dccom])()sc(| 
sliulge    has    heen    ac(piired. 

Wii.vr   I'ki;i'()i,'M.v\ck  .May   I'h   I'lxi'iK'rKi)? 

The  perfoi-inance  of  any  sedinuMitation  device  must  al- 
ways Ijc  limited  lo  settleahle  solids.  The  total  siis|)ende(i 
solids  which  the  sanitary  chemist  is  accustomed  to  deter- 
mine are  generally  derived  by  means  of  laboratory  fil- 
tration methods.  Such  a  determination  may  not  be 
taken  as  a  critericm  in  determining  the  iierformaiice  of 
any  settling  device.  Any  laboratory  method  which  is 
intended  to  measure  such  performance  should  be  one 
which  will  determine  the  settleahle  solids  only.  In  Ger- 
many it  is  customary  to  denote  as  settleahle  such  mat- 
ters as  will  settle  in  an  interval  of  two  hours  from  the 
sewage  contained  in  a  one-liter  glass  cone.  The  read- 
ing is  therefore  volumetric. 

[For  most  American  plants  the  volumetric  method  of 
determining  settling-chamber  performance  is  inapplica- 
ble because  the  volume  of  solids  that  will  settle  out  of 
a  reasonable  volume  of  sewage  is  not  readable  with  the 
desired  precision.  The  following  method  has  therefore 
been  adopted  in  the  experiments  of  the  United  States 
Public  Health  Service  upon  small  sewage-treatment 
plants:  (a)  Total  solids  are  determined  on  the  influ- 
ent sewage  by  the  evaporation  method,  (b)  Total  solids 
are  determined  on  the  tank  effluent  by  the  evaporation 
method,  (c)  A  cylinder  of  the  tank  effluent  is  kept 
quiescent  for  two  hours  and  then  50  c.c.  of  the  super- 
natant carefully  removed  and  total  solids  determined 
on  it  by  evaporation,  (a  —  &)  X  100  -=-  (a  —  c)  is 
then  the  percentage  performance  of  the  tank  with  re- 
gard to  settleahle  solids. — Translator.] 

It  may  be  expected  of  a  properly  designed  settling 
tank  that  it  remove  at  least  95%  of  the  above-denoted 
settleahle  solids.  In  comparison  with  mechanical  screens 
such  a  performance  is  relatively  very  high,  since  the  best 
of  such  screens  remove  only  from  10%  to  15%  of  the 
settleahle  solids  and  hence  at  the  most  yield  a  jjerform- 
ance  of  only  ahout  one-sixth  that  of  sedimentation  plants. 

In  cases  where  plain  sedimentation  is  insufficient  the 
performance  of  a  settling  tank  may  be  improved  in  various 
M^ays.  It  is  particularly  easy  to  combine  the  process  of 
disinfection  with  the  settling  process.  There  has  been 
nuich  experience  in  the  United  States  with  the  hypo- 
chlorite method  of  disinfection.  A  long-time  experiment 
conducted  in  one  of  the  six  tanks  of  the  sewage  plant 
of  Essen-Ruhr,  Germany,  showed  that  the  process  of  de- 
composition in  the  sludge  chamber  is  not  disturbed  by 
the  process  of  disinfection  applied  in  the  settling  chamber. 
In  other  words  the  disinfection  process  fortunately  limits 
itself  to  the  sewage  and  may  therefore  he  applied  with- 
out hesitation  to  the  settling  chamber  of  an  Imhoff  tank. 

Chemical-precipitation  methods  also  may  be  used  in 
connection  with  Imhoff  tanks.     It  has  been  determined 
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tliat  the  shulj^o  obtained  by  chemical-precipitation  meth- 
ods will  decompose  properly  in  an  ImhotU  tank  sludge 
chamber.  This  fact  solves  the  long-standing  pr()l)!em  of 
Iiandling  the  voluminous  and  not  easily  dryabic  sludge 
obtained  from  chemical  precipitation. 

In  cases  where  it  is  necessary  to  treat  the  effluent  of 
a  sedimentation  plant  \ipon  sprinkling  filters  it  is  particu- 
larly important  that  the  sewage  be  freed  of  sludge-form- 
ing matters  as  far  as  possible  and  at  the  same  time  retain 
its  fresh  condition. 

Sewage-treatment  plants  should  be  so  designed  as  not 
to  cause  nuisance  at  any  stage  and  so  that  the  sludge  may 
be  dried  without  undue  difficulty.  When  the  sludge  has 
once  been  dried  it  may  be  utilized  in  a  number  of  ways, 
for  example,  to  fill  in  low  ground,  as  a  fertilizer  or  as 
a  fuel.  The  sludge  obtained  from  mechanical  screening 
plants  is  naturally  less  in  volume  than  that  derived  from 
Imhoff  tanks  because  of  the  lower  performance  of  the 
former. 

[In  cases  where  the  performance  of  fine  screens  is 
sufficiently  high  the  sludge  may  be  treated  in  separate 
digestion  tanks.  Or  if  the  screenings  are  removed  from 
the  screen  by  water  jet,  as  at  Baltimore,  the  wash  water 
may  be  led  through  a  special  Imhoff  tank  with  relatively 
small  settling  chamber. — Translator.] 

J.  Herbert  Slicdd,  who  died  on  Nov.  27,  1915,  was  born 
May  31,  1834,  in  the  town  of  Pepperell,  Mass.  He  de- 
scended from  an  old  colonial  family  whose  home  was  in 
Billerica,   Mass.,   for  many  generations. 

He  obtained  his  early  education  in  the  public  schools 
•)i  Massachusetts  and  at  Bridgewater  Academy.  His 
[)repa ration  for  the  engineering  profession  was  obtained 
through  a  three  years'  service  in  the  office  of  Thomas 
Doanc,  in  Boston.  This  constituted  the  basis  of  his  prep- 
iration  for  a  lifework,  and  we  find  him  at  once  taking  up 
•ailroad  work  of  imjjortance  and  then  establishing  his 
iffice  in  Boston  in  185!),  when  he  began  the  practice  of 
lydraulic  and  sanitary  engineering.  He  continued  his  Bos- 
on office  in  partnersliip  with  Edward  Sawyer  for  40  yr. 

He  was  called  u])on  by  the  City  of  Providence  in  1866 
;o  make  investigations  and  recommend  a  plan  for  a  water- 
supply  and  a  system  of  water-works  for  that  city,  which 
le  reported  upon  in  1868.  He  became  a  resident  of  Pro- 
•idence  in  1869  and  served  the  city  in  the  capacity  of  chief 
ingineer  of  the  water-works  until  1877.  While  chief 
engineer  he  reported,  in  1874,  upon  a  comprehensive  plan 
or  the  sewage  of  Providence,  which  was  partly  carried  out 
mder  his  direction  previous  to  his  retirement  from  office. 

In  designing  the  water-works  and  sewerage  systems  of 
Providence,  every  element  was  studied  by  him  fundamen- 
ally,  and  nothing  was  copied.  His  designs  have  been 
nuch  referred  to  and  have  a  European  reputation.  In 
onnection  with  this  work  Mr.  Shedd  probably  did  more 
o  improve  the  quality  of  American  hydraulic  cement  than 
lad  been  accomplished  by  any  other  engineer,  due  to  the 
igidity  of  his  recpiirements  and  testing. 

On  completion  of  his  engagement  with  the  Citv  of 
'rovidence,  he  opened  an  office  in  that  city,  where  he  con- 
inued  to  practice  his  profession.    During  the  years  1878 
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to  1889  he  was  engaged  in  designing  water-works  plants 
and  sewerage  systems  for  numerous  towns  and  cities. 

In  1890  he  was  appointed  city  engineer  of  Providence, 
K.  I.,  which  position  he  held  until  1896,  after  which 
he  was  retained  as  consulting  engineer  to  the  city  for  two 
years,  when  the  sewerage  system  was  completed. 

As  far  back  ias  1880  he  was  retained  in  contested  cases 
involving  questions  of  damage  due  to  the  taking  of  water 
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for  public  supplies  and  on  the  valuation  of  water-works. 
Following  his  retirement  from  the  position  of  consult- 
ing engineer  for  the  City  of  Providence,  his  professional 
work  consisted  very  largely  of  consultation  with  reference 
to  various  works  and  expert  work  for  valuations. 

In  addition  to  his  professional  work  Mr.  Shedd  enjoved 
service  on  numerous  public  commissions.  He  was  ap- 
pointed commissioner  for  Massachusetts  on  the  Concord 
and  Sudbury  rivers  in  1860  ;  member  of  the  Board  of  Har- 
l)or  Commissioners  for  the  State  of  Ehode  Island  in  1876, 
of  which  board  he  was  chairman  continuously  from  its  or- 
ganization to  his  death ;  member  of  the  interstate  com- 
mission to  fix  the  boundary  line  between  the  states  of 
Ehode  Island  and  Connecticut  in  1885 ;  member  of  the  in- 
terstate commission  to  establish  encroachment  lines  in  the 
Pawcatuck  River,  1887;  member  of  the  commission  for 
investigating  the  necessity  of  a  new  bridge  across  the  Sa- 
konnet  River,  Rhode  Island,  and  a  member  of  the  com- 
mission to  build  a  new  bridge,  1904  to  1910. 

In  1904  Brown  University  honored  him  with  the  degree 
of  A.M.  Mr.  Shedd  became  a  member  of  the  American 
Society  of  Civil  Engineers  in  September,  1869,  and  at 
the  Centennial  Exhibition  was  chairman  of  its  subcom- 
mittee on  sewerage  and  sanitary  engineering. 
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S]  WOl'Sl.s  -Ti,,  Ihihnlnirii  ,l,ini.  n,i  III,'  Srrirr 
Hirer  in  soiilhrni  I'hili.  in  n  iudsI  iniKcissihlc  la- 
cniiuii,  fnUcil  on  Mai/  J'),  in  I  ).  M  lluil  limr  sinli 
of  llir  parliciiliirs  of  llw  (nil  it  re  n.s  irrrc  nlilnin- 
ahle  trcrc  pitlilislii'd.  Simr  llicu  Mr.  Slrrlini/  tins 
inri'slli/iilcd  the  (Jrsii/n  mi, I  i;iiislnifll,iii  of  Ilir 
(lam  ami  has  xhidinl  the  cauf-rs  af  ils  fnilnrr.  Thr 
rci^-itlls  of  I  his  iiirrslit/alion  arc  i/ircii  li,'r,'irilli  iis  a 
f/lii(lr  for  jiossililf  I'll  I  lire  irorL  in  ftirlli-ilniit  ilc- 
sif/ii. 

Tlu'  I  hilclitdw  II  iTsci'Miir  is  luciilcd  (in  the  Sevier 
h'iver  in  soul  hern  I'tiili,  about  220  mi.  soutli  of  Salt  Lake 
City,  at  ail  cleNntiou  of  about  7,000  i't.  At  this  site  in 
litOO  a  |>ri\at('  irriuatioii  eonipaiiy  built  a  small  eartli 
(lam  with  a  lime-mortar  cuhcrt.  Soon  after  its  eon- 
st ruction  this  dam  started  to  leak  and  subsequently  was 
washed  out,  but  reconstruction  was  immediately  starte>l 
and  carried  out.  In  May,  1901,  this  second  dam  had 
been  built  to  a  height  of  40  I't.  and  provided,  near  the 
middle  of  its  length,  with  a  timber  spillway  4  ft.  deep 
and  20  ft.  wide,  to  discharge  on  the  downstream  face  of 
the  rock  fill,  which  is  reported  to  have  withstood  a  flow 
corresponding  to  1  ft.  in  dojith  u\  the  spillway.  At  this 
juncture  a  rising  stream,  due  to  the  usual  spring  floods 
combined  with  high  winds  and  inadequate  s])illway  cajja- 
city,  overtopped,  the  dam  and,  except  part  of  the  culvert, 
carried  away  nearly  the  entire  structure,  although  stren- 
uous efforts  were  made  to  save  the  work  by  opening  the 

•62.'!   Xewhouse  Building,   SaU   J^ake   City,   Utah. 


eiihert  gates  to  full  height  and  raising  the  crest  of  the 
dam.  Afler  this  failure  no  fiiiliier  attenij)ls  wen'  made 
by  Ideal  inteivsis  (d  rebuild  llie  dam. 

'I'be  next  dam  to  (ieeii|iy  till'  Ihitebtown  site  and  the 
one  lo  wliieb  this  article  is  ehielly  devoted,  was  built  by 
aiitbiirity  of  the  Utah  State  Board  of  Land  Commission- 
ers and  under  the  general  siiju'rvision  of  tlie  State  Kngi- 
iicer.  in  lonneetion  with  a  slate  ii-ri;;atioii  |)roj(!ct  Olli 
bracing  about  (i. ()()()  acres  of  land  lying  below  and  from 
\2  to  -'i)  mi.  north  of  the  site. 

In  the  summer  of  l!)()(>,  soon  after  the  state  lia<l 
gained  control  of  the  reservoir  site,  survc^ys  and  founda- 
tion tests  were  made  for  the  dam.  'J'he  contract  was  let 
and  construction  begun  in  August,  1!)0T;  it  was  com])letod 
in  November,  1908.  This  third  dam  was  washed  out  in 
.May,  191  !   (see  Fig.  2). 

Desckii'tion  ok  Sitk  Aktkii  the  Failuhe 

Fig.  ]  contains  a  1opogra])hical  map  of  the  site  as 
surveyed  after  the  failiii'e  of  May  2'>,  191  I,  and  projected 
thereon,  with  substantial  accuracy,  is  the  ollicial  ])laii 
of  the  dam  and  the  outlet  culvert,  the  spillway  being 
shown  as  it  exists.  At  the  northerly  end  of  the  site  is 
the  steep  face,  about  10  ft.  high,  of  a  bed  of  basaltic  lava 
the  base  of  which  has  practically  the  same  elevation  as 
the  top  of  the  dam.  Extending  northerly  under  the  lava 
is  a  bed  of  gravel  about  25  ft.  thick  underlain  by  sedimen- 
tary rock,  of  which  an  outcrop,  probably  uncovered  during 
the  failure,  appears  just  below  the  dam  on  the  northerly 
edge  of  the  river,  and  of  which  another  outcrop,  known 
before  the  construction  of  the  dam,  is  exposed  on  the 
southerly    l)ank    of    the    ri\'er    one-quarter    mile    below. 
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FIG.    1.      MAP   OP   HATCHTOWN    DAM    SITE    AFTER  FAILURE  AND  DETAILS  OF  DAM 
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Tlic  talus  oxteiidiiig  south(M'ly  from  the  base  ol'  t!io 
lava  to  some  distance  under  the  river,  on  whicli  a  large 
part  of  the  dam  was  founded,  is  a  heteroj^encous  mixture 
of  black  clay,  sand  and  gravel,  on  the  surface  of  and  em- 
bedded in  which  are  many  large  lava  boulders  occurring 
singly  and  in  extensive  clusters  (Fig.  3).    From  the  gravel 


was  sul).;cquently  filled  to  t'lic  present  levels  as  the  flood 
subsided. 

From  the  data  availaiilc  regarding  foundation  tests 
at  the  dam  site  it  is  difficult  to  determine  whether  the 
■'hardpan."  stated  in  the  engineer's  reports  of  the  tests 
to  liavc  been  found  at  the  site,  was  a  bed  of  clay  or  the 


FIG.    2.      LOOKINC;   NOKTHKRLY    ON   AXIS    OF   DAM   AFTER    FAILURK 


underlying  the  lava  and  from  the  bedding  planes  of  the 
sedimentary  rock  at  the  northerly  end  of  the  site,  about 
5  sec.-ft.  of  water  is  discharged  by  several  small  streams 
or  springs,  but  chiefly  as  percolation  or  seepage.  Of  the 
total  flow  thus  discharged  probably  one-half  comes  to  the 
surface  under  the  base  of  the  dam.  The  assumption  is  that 
the  greater  part  of  this  flow  consists  of  seepage  from  the 
irrigation  of  bench  lands  north  and  west  of  the  site.  On 
account  of  tliis  water,  which  spreads  itself  quite  general- 
ly over  the  talus,  the  material  of  the  latter,  as  it  appeared 
three  weeks  after  the  failure,  was  in  a  saturated  con- 
dition, being  particularly  soft  where  pockets  of  clayey 
sand  and  small  gravel  occurred.  On  the  southerly  side 
of  the  river  no  lava  appeared  in  place,  the  material  in 
view  and  on  which  the  dam  was  based  being  entirely 
difTereut  from  that  in  the  above-mentioned  talus  and,  in 
general,  part  of  an  extensive  stratified  deposit  of  sand 
and  gravel. 

Comparisons  of  the  topography  and  profiles  ( Fig.  1  ) 
of  the  site  made  before  and  after  the  failure  indicate  that 
northerly  of  the  river  and  upstream  of  the  axis  the  ero- 
sion due  to  the  failure  and  the  ensuing  flood  was  in  gen- 
eral limited  to  the  1  or  8  ft.  of  original  soil  not  removed 
in  clearing  the  site.  Below  the  axis  and  esjiecially  near 
the  downstream  toe  the  erosion  was  greater.  Pig.  2  shows 
the  eroded  face  of  a  bed  of  boulders  partly  embedded 
in  tlie  talus  material  and  extending  from  a  short  distance 
below  the  axis  to  the  downstream  toe  of  the  dam.  South- 
erly of  the  river  the  surface  of  a  great  part  of  the  base 
is  in  general  from  15  to  20  ft.  below  the  original  surface. 
Since,  however,  the  outlet  culvert  and  nearly  all  of  the 
sheetpiling,  to  be  described  hereinafter,  disappeared  from 
the  site,  it  is  probable  that  during  the  flood  the  base  under 
the  dam  southerly  of  the  river  and  in  the  river  bed  also 
.was  eroded  to  greater  depths  than  are  now  indicated  and 


sedimentary  rock  previously -referred  to,  except  perhaps  on 
the  northerly  side  of  the  river,  where  the  rock  was  prob- 
ably reached.  The  records,  howevei-,  support  the  conclu- 
sion that  on  the  southerly  side  mud  and  quicksand  were 
encountered  near  the  level  of  the  river  in  every  test  hole 
sunk,  and  that  satisfactory  investigation  of  conditions 
below  the  quicksand  was  not  made. 

Genekal  Details  of  Daji   CoNSTiiUCTioN- 

Except  when  otherwise  ascertained  and  noted  the  de- 
sign (Fig.  1)  and  specifications  of  the  dam  filed  in  the 
office  of  the  State  Engineer  must  be  assumed  to  represent 
the  structure  as  it  was  built.  According  to  the  data  thus 
availalile  the  main  structure,  of  about  12G,000-cu.yd. 
contents,  was  an  earthen  embankment  of  maximum  height 
(53  ft.,  crest  length  780  ft.  and  contained  a  puddle  corewall 
from  end  to  end.  The  slope  of  the  downstream  face  was 
".'i/o  to  1.  The  slope  of  the  upstream  face  for  a  vertical 
distance  of  aljout  10  ft.  below  the  crest  was  II/2  to  1. 
with  the  remainder  2  to  1.  This  latter  face  was  paved 
to  a  thickness  of  from  1  to  2  ft.  with  roughly  cubical 
lava  rock,  generally  of  such  dimensions  and  weight  as 
one  man  could  handle.  The  crest  Avidth  of  the  dam  over- 
all was  designed  to  be  20  ft.,  but  the  width  of  the  rem- 
nant still  standing  is  less  than  1 2  ft.  About  200  ft.  beyond 
the  end  of  the  dam  and  through  the  gravel  and  sand  ridge 
forming  the  southerly  abutment  was  out  the  spillway  chan- 
nel, of  150-ft.  width  as  originally  designed,  but  as  built, 
of  80-ft.  width,  5-  or  6-ft.  depth  below  the  top  of  the 
dam  and  of  160-ft.  length,  to  discharge  on  the  paved 
slope  of  the  downstream  side  of  the  ridge.  For  regulation 
purposes  the  spillway  was  provided  with  movable  weir 
boards  supported  by  timber  frames. 

With  the  given  freeljoard  of  5  ft.  below  the  crest  the 
capacity  of  the  reservoir  back  of  the  dam  was   13,000 
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Iv  ivclu.r,!  In   I  1.000  arrc-i't. 

LociihMl  111  till'  ri\cr  linl  nlmul  •J(H)  11.  Iinm  ihc  iiuiili. 
eriy  i-ml  :inil  mnlrr  ilic  .Icc|ii'M  |i;iii  ,,{'  \\\r  ilnni  were  tlic 
outlet  works,  ron.si.stiii^  nl'  n  siiiL^lc  iiiMilc  iiiaMnirv  nrrlicd 
culvert  .'i'^O  rt.  Ion-;-  ami  ."i  II.  wi.lc  In  s  It.  hi-h,  inside, 
orovidcd  witii  a  rcinlori cd-riMicrcIc  dimliic-c()iii|iartniciit 
'j.!\iv  chaiubcr  niu'iiiui;  iiiln  and  sii|i|Hirt  Iiil;  a  nihlilc-ma- 
-oiirv  ^ate  tower  situated  upstream  of  the  puddled  enre- 
wail  and  ;!")  ft.  I'roiu  the  a.xis  of  the  dam.  The  areh 
of  the  eulvert  was  semieireular,  and  ."i  ft.  thick  at  the 
crown;  the  liuh  wails  were  4  ft.  thiek  at  the  level  of  tiic 
floor,  under  whicli  the  ina.sonrv  was  ',\  ft.  thick,  'i'lic  ciii- 
vert  and  tower  were  lined  witii  cement  mortar  2  in. 
thick.  No  cutod'  collars,  as  lieneially  understood,  were 
provided  for  the  culvert. 

To  regulate"  tlie  discharge  throuiih  the  culvert  one 
l\41/.-ft.    cast-iron    iiate    lunnected    with    raisiiu;-    devices 


FIG.    3.      TALUS   MATERIAL,   UNDER   BASE   OP   DAM 
Broken   face  of  dam  in  background 

in  the  toAver  was  installed  in  each  compartment  of  the 
gate  chamber.  No  pro\ision  was  made  for  rejiairing  the 
gates  or  the  upstream  part  of  the  chamber  when  the  for- 
mer were  closed  and  the  water  stood  in  the  reservoir. 

The  trench  for  the  outlet  culvert  was  excavated  in  the 
talus  material  in  the  bed  of  the  river,  and  as  shown  in 
Fig.  1  was  for  about  130  ft.  of  its  length  immediately 
alongside  the  remnant  of  the  old  culvert  before  mentioned. 

Fig.  4  is  a  typical  view  on  the  northerly  side  of  the  old 
culvert,  as  it  appeared  after  the  failure  of  the  dam.  The 
boulder  on  which  the  pick  in  the  view  rests  and  the  larger 
V>oulder  at  the  right  are  immediatelv  under  the  masonry 
and  are  in  their  original  places  as  cfeposited  in  the  talus, 
although  the  clay,  sand  and  gravel  originally  surrounding 


ilieiii  li,i\e  been  eroded.  The  elevation  of  the  base  of  the 
"Id  <iil\eit  is  about  2  ft.  aiiove  the  normal  surfaec  of 
'lie  "aler  ill  the  river,  the  annual  ris(!  aiul  fall  of  wliidi 
is  seldiiiii  iiHMc  ihaii  ;;  fl.  'i'iie  rocks  forming  the  fouuda- 
Imn  ((Mii-c  cif  til"  ciilverl  nia.sonry  were  evi<lently  not  tied 
t(.  the  "haiilpan"  but  wei'e  laid  directly  on  the  talus  ma- 
terial oceiining  in  the  bottom  of  the  trendi.  in  prep- 
aration for  the  next  course  of  nia.sonry  concrete  was 
jjrobably  shoveled  into  the  interstices  Ijctween  and  on  toj) 
of  the  rocks.  Whether  the  trench  was  adecpiately  drained 
liefore  the  concrete  was  jilaced,  could  not  he  directly 
determined.  Some  evidence  on  this  (pu^stiou  is  fur- 
nished by  a  large  piece  of  masonry  estimated  to  weigli 
18  tons  and  apparently  comjirising  the  floor  and  base  of 
part  of  the  gate  chamber,  which  was  carried  about  2,000 
ft.  below  the  site  by  the  rush  of  water  following  the  failure 
of  the  dam.  The  rocks  of  the  foundation  course  as  here 
shown  were  partly  embedded  in  a  hard  conc^rete,  but  the 
projecting  jjarts  of  the  rocks  and  the  interstices  between 
them  were  entirely  open  and  clean,  thus  indicating  that 
(lie  i(»eks  as  laid  were  ])artly  embedded  in  some  compara- 
tively soft  material  and  not  tied  to  the  sedimentary  rock 
underlying  the  site. 

To  prevent  the  How  of  water  between  the  old  and  new 
culverts  a  masonry  wall  of  perhaps  2  or  :}  ft.  in  thickness 
is  reported  to  have  been  built  l)etween  the  two  structures 
at  each  end  of  the  gate  chamber.  But  since  the  base  of 
the  old  culvert  was  8  ft.  or  more  above  that  of  the  new 
one,  and  since  these  walls  did  not  rise  much  if  any  above 
the  spring  of  the  arch  of  the  new  culvert,  they  naturally 
terminated  in  the  talus  material  on  which  the  old  culvert 
was  based.  Except  these  walls  nothing  in  the  nature  of  a 
cutoff  collar  was  constructed  in  connection  with  the  cul- 
vert. Backfilling  of  the  culvert  trench  is  not  mentioned 
in  the  s])ecifications,  and  there  is  no  record  as  to  how 
this  ])ortion  of  the  work  was  performed. 

COX.STKUCTIOX   OF    PuDDLE    CoREWALL 

The  center  line  of  the  puddle  corewall  was  located  about 
20  ft.  upstream  from  and  parallel  to  the  axis  of  the  dam. 
The  trench  for  the  corewall  was  specified  to  be  15  ft. 
wide  through  the  length  of  the  dam  and  excavated  to 
"hardpan"  or  such  material  as  was  .satisfactory  to  the  en- 
gineer. As  indicated  in  Fig.  1,  it  was  8  ft.  wide  at  its  base, 
liut  as  exposed  at  its  northerly  end  (Fig.  5)  it  was  20  ft. 
wide.  The  specifications  required  the  core  to  be  built 
up  in  6-in.  layers  of  fine  material  containing  18%  of  clay 
and  not  over  10%  of  stones  having  maximum  dimen- 
sions of  less  than  3  in.  After  deposition  the  material  in 
each  layer  was  to  be  mixed  by  harrowing  with  a  weighted 
disk  harrow,  sprinkled  and  then  tamped  by  driving 
horses,  cattle  or  sheep  over  the  layer  until  the  hoofs  of 
the  animals  should  penetrate  the  surface  not  more  than  II/2 
in.  Subsequent  to  this  tamping  and  in  preparation  for 
the  next  layer  the  surface  was  to  receive  a  light  harrow- 

The  records  of  the  work  do  not  indicate  that  any  dif- 
ficulty was  encountered  northerly  of  the  river  in  excavat- 
ing the  core  trench  to  a  base  deemed  suitable  by  the  en- 
gineer in  charge.  This  part  of  the  base,  however,  was  i-i 
the  talus  material  previously  described,  as  is  shown  ii; 
Fig.  3  and  in  the  foreground  of  Fig.  5.  At  the  intersec- 
tion of  the  corewall  with  the  old  culvert  masonry  the  lat- 
ter was  removed  so  that  at  this  point  the  base  of  the  core- 
wall  rested  directly  on  the  talus  material  underlying  the 
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old  lulvcrt.  On  the  luirtlicriy  side  ol'  the  river  and  within 
about  10  It.  of  the  side  of  the  new  culvert  the  corewall 
was  based  on  the  talus  material,  and  consequently,  in 
connection  with  other  described  coiulitions,  it  is  fairly 
inferable  that  the  now  culvert  was  based  on  the  san.e 
material. 

Tiie  avaihihlc  records  jiivc  no  information  regarding  the 
character  of  the  material  encountered  in  excavating 
that  part  of  the  core  trench  between  the  culvert  and  the 
original  southerly  hank  of  liie  river.  Southward  from 
the  southerly  edge  of  the  river,  however,  the  trench  was 
apparently  carried  down  through  the  gravel  and  s-and 
formation  to  about  tiie  level  of  the  river's  surface,  when 
nmd  and  quicksand  were  encountered,  preventing  further 
excavation  of  the  trench  by  the  means  at  hand.  It  was 
then  decided  to  drive  timber  shcetpiling  from  the  bottom 
of  the  trench  to  "hardpan,"  which  was  believed  to  occur 
at  a  dej)th  of  4  or  5  ft.  below  the  level  of  the  river's 
surface.  Tiie  shcetpiling  consisted  of  a  double  row  of  2x()- 
in.  plank  driven  by  a  5J0-lb.  maul,  without  staggering  the 
vertical  joints.  Tlie  piling  extended  southerly  from  the 
river's  original  edge  at  least  2'^0  ft.,  where  a  small  por- 
tion of  the  row  is  still  in  place  with  the  tops  of  the  piles 
about  T  ft.  abo\e  tlie  surface  of  the  river.  The  balance 
of  the  shcetpiling  driven  southerly  of  the  river  has  dis- 
appeared. Further  interesting  information  regarding 
the  driving  of  the  shcetpiling  is  contained  in  the  follow- 
ing quotation  from  a  letter  written  during  the  work  by 
the  superintending  engineer. 

We  have  driven  a  double  row  of  about  40  ft.  of  sheetpiling 
4  ft.  long  after  taking  down  the  water  about  18  in.  in  the 
core  trench.  We  have  gotten  out  of  the  black  clay  almost 
entirely  and  have  instead  genuine  quicksand.  We  strike  some- 
thing hard  in  the  bottom  which  the  piles  will  not  penetrate 
though  a  bar  can  be  driven  down  with  a  sledge  hammer 
seemingly  without  limit. 

From  this  statement  it  ajjpears  probable  that  the  sheet- 
piling  referred  to  did  not  reach  the  .so-called  "hard- 
pan."' 

The  corewall  remaining  northerly  of  the  river  (Fig.  5) 
appeared  to  consist  of  backfilled  talus  material.  It  lacked 
firmness,  coliesiveness  and  homogeneity.  The  remnant  of 
the  corewall  .southerly  of  the  river,  about  260  ft.  from 
the  .southerly  end  of  the  dam,  consisted  of  clayev  sand. 
which  wlicn  dry  would  break  up  into  hard  lumps,  but 
when  wet  quickly  disintegrated.  This  material  was  simi- 
lar to  that  occurring  adjacent  to  tlie  core  trench. 

Method  of  DitAixiNci  the  Foi'xd.vtiox 

Neither  the  plans  nor  the  s])ecifications  of  the  dam 
contain  any  information  as  to  the  work  performed  in 
disposing  of  the  ])re\iousiy  desci-ibcd  flow  of  water  which 
percolated  quite  generally  throughout  the  talus  material, 
forming  the  base  of  the  dam  northerly  of  the  river.  But 
it  is  understood  that  two  and  ])erhaps  more  drainrige 
ditches  running  in  general  transversely  to  the  axi.s  of  the 
dam  were  excavated  in  the  talus  material,  and  that  the 
water  tiius  collected  was  conducted  in  l-in.  tiling  across 
the  core  trench  to  the  downsteam  toe  of  the  dam.  Ap- 
l)earances  at  the  site  after  the  failure  indicated  that  the 
ditches  were  not  excavated  to  impervious  material  or 
were  not  deep  enough  to  intercept  more  than  a  small 
proportion  of  the  total  ilow,  although  they  probably  re- 
ceived such  seepage  as  occurred  in  relatively  large  streams 
and  near  the  .surface.  Of  these  drainage  works  the  rem- 
.nants  of  two  lines  of  tiling  arc  all   that  were  .seen  at 


the  site.  The  broken  end  of  one  of  these  lines  of  tiling 
discharging  a  stream  of  water  (spring  B,  Fig.  1)  ap- 
peals near  the  downstream  side  of  the  core  trench  (Fig. 
5).  In  the  downstl-eam  too  of  the  remnant  of  the  dam 
northerly  of  the  river  were  two  eaves  formed  long  lie- 
fore  the  failure  and  resulting  from  the  es(-ape  of  spring  A 
(Fig-  1)  from  its  tiling.  E.Kcept  the  spring  (J  (Fig.  1) 
the  springs  ,1  and  li  were  the  largest  instances  of  con- 
centrated flow  to  be  .seen  at  the  site  subsequent  to  the 
failure.  The  spring  C  has  a  discharge  about  equal  to  that 
of  the  springs  A  and  B  (■ombined.  It  i.ssues  between  large 
boulders  partly  embedded  in  the  talus  material  and  is  io- 


FIG.    4.      TALUS    .M.VTEKIAI.,    UNDEli    BASE    OX-"    ULD 
CULVBJIT   MASONRY 

cated  approximately  20  ft.  higher  than  the  river  and  1-5 
ft.  downstream  from  the  upstream  toe  of  the  dam,  where 
the  depth  of  embankment  directly  over  the  spring  was 
about  8  ft.  The  occurrence  of  this  spring  may  be  due  to 
an  increase,  .subsequent  to  the  construction  of  the  dam, 
in  the  total  di.scharge  from  under  the  lava,  or  merely  to 
a  subsequent  local  concentration  of  part  of  the  flow  perco- 
lating generally  through  the  talus.  In  any  ca.se  its  dis- 
posal was  not  provided  for  when  the  drainage  works 
v/ere  built. 

.V  line  of  tiling  extending  from  the  corewall  to  the  down- 
stream toe  was  also  laid  on  each  side  of  the  outlet  culvert. 

Mprriioi)  oi'    .Makim;   I'Im  hwkm  knt 

It  was  specified  that  u[isti-eam  of  the  corewall  line  ma- 
teria! sliould  be  u.sed  for  the  embankment,  to  be  built 
ii[)  in  longitudinal  layers  ha\ing  a  uniform  thickness  of 
not  over  6  in.,  consolidated  l)y  a  roller  of  1-ton  weight 
per  foot  of  length  and  ])repared  for  the  succeeding  layers 
by  light  harrowing  with  a  disk  harrow.  Wetting  or  sprink- 
ling the  layers  is  not  mentioned  in  the  specifications  of 
this  part  of  the  work.  The  downstream  portion  of  the 
dam  was  to  he  built  of  coarser  materials  deposited  in  1-ft. 
layers  and  roIle(|  as  specified  for  the  ujjstream  fill. 

The  embankment  upstream  of  the  corewall  could  not 
l)e  examined,  as  it  was  practically  all  carried  away  at  the 
time  of  flu  failure.  The  material  remaining  in  the  down- 
.strcam  portion  of  the  embankment  was  a  loamy  sand 
lacking  compactness  but  otherwise  suitable  for  the  purpose. 

Upstream  of  the  corewall,  about  120  ft.  in  length  of 
tlie  remnant  of  the  old  culvert  and  also  the  boulders  and 
a  ])ieco  of  the  broken-down  old  arch,  wiiicli  in  the  cour.se 
of  the  work  had  been  piled  alongside  and  on  top  of  the  old 


fiO 


K  N  f;  I  X  K  I-;  i;  1  X  ( ;    n  i-:  w  s 


Vol.  75,  No.  a 


masonry,  wt-iv  luirifil  uihIit  tlic  il;iiii.  Tlic  <>(  i  nrniicc  of 
a  pjoce  of  old  arch  in  the  iiiidsl  of  tlir  lioiildcis  mduiitds 
that,  the  positions  ol'  (he  latter  were  practically  the  same 
after  the  I'ailnro  as  herore,  although  the  finer  mate- 
rial in  their  neij;liiK)rhood  had  been  eroded. 

By  an  earthen  dike  Iniiit  across  the  Sevier  River  above 
the  site  the  stream  was  diverted  from  its  channel  and  car- 
ried to  below  the  site  on  the  northerly  side  of  the  rem- 
I'ant  of  the  old  culvert,  to  the  lower  end  of  which  was 
added  a  bank  of  rock,  firavel  and  earth  extending  down- 
stream beyond  the  toe  of  the  dam.  Later  the  stream  was 
carried  tlirough  the  new  culvert. 

The  e.xcavation  of  the  outlet  culvert  trench  and,  soutii- 
erly  of  the  river,  the  corewail  trench  and  the  l)uilding  of 
the  main  embankment  were  started  next  and  carried  on 
practically  at  the  same  time. 

In  obtaining  material  for  the  dam,  borrow  pits  were 
opened  on  the  southerly  part  of  the  site,  one  pit  being 
located  immediately  adjacent  to  the  upstream  toe  and  at 
an  elevation  of  from  30  to  40  ft.  below  the  crest  of  the 
dam. 

The  records  clearly  show  that  at  times  during  latter 
November  and  December,  1907,  the  ground  at  the  site 
was  frozen  hard  and  that  the  superintending  engineer 
desired  to  protect  the  culvert  masonry  from  frost,  but 
was  apparently  unable  to  do  .so  satisfactorily  until  prac- 
tically all  of  the  masonry,  except  the  gate-chamber  arches, 
bad  been  placed,  the  completion  of  these  arches  being  in 
fact  postponed  on  account  of  the  cold  weather. 

Work  on  the  endjankment  did  not  cease  until  about  Dec. 
1,  although  the  surfaces  of  the  fill  as  made  each  day 
and  when  not  frozen  hard  were  undoubtedly  subjected  to 
the  deterioi-ating  effects  of  alternate  freezing  and  thawing 
due  to  the  cold  nights  and  the  succeeding  comparatively 


FIG.  5.   LOOKING  NORTHERLY  ON  LINE  OP  CORE 
TRENCH  AFTER  FAILURE  OF  HATCHTOWN  DAM 


warm  days  usual   mI    the  site  (hiring  latter  October  and 
November. 

In  addition  (he  records  show  (hat  considerable  friction 
existed  between  the  contractor  and  the  superintending 
engineer,  who  during  October,  November  and  December 
of  1907  claimed  in  substance  that  the  contractor  was  un- 
willing to  perform  the  work  according  to  specification^ 
or  instructions  and  not  equipped  either  financially  or 
physically  to  carry  on  the  construction  properly.  After 
the  resumption  of  work  in  April,  1908,  there  were  ap- 
parcndy  no  further  serious  differences  between  the  con- 
tractor and  the  engineer. 

Ol'ERATIOy  AND  F.VILURE  OF  THE  DaM 

In  ordinary  seasons  the  storage  of  water  in  the  reser- 
voir l)a(k  of  the  dam  would  begin  between  Nov.  1  and 
Mar.  1  and  continue  until  the  following  June  1,  the 
greater  i)art  of  the  water  being  received  during  the  flood 
season  of  April,  I\lay  and  June.  About  June  1  withdrawal 
of  water  for  irrigation  would  begin,  and  by  Sept.  30  the 
reservoir  M'ould  be  practically  empty.  Thus  in  general 
the  dam  would  have  to  resist  the  forces  due  to  full  depth 
of  water  in  the  reservoir  for  a  few  weeks  only  each  year. 

In  the  spring  of  1909,  the  first  year  of  operation  of  the 
reservoir,  the  mechanism  of  one  or  both  of  the  outlet 
gates  became  disarranged,  and  the  superintending  engi- 
neer blew  them  out  from  the  downstream  side  with  dy- 
namite, but  reported  that  slight  damage  had  been  done 
to  the  gate  seats  or  the  gate  chamber. 

In  the  spring  of  1910,  after  the  reservoir  had  been 
filled,  seepage  and  consequent  sloughing  of  about  200  ft. 
in  length  of  the  downstream  toe  of  the  dam  occurred 
at  an  elevation  of  from  25  to  35  ft.  below  the  crest  and 
southerly  of  the  river.  The  sloughing  was  stopped  by 
placing  on  the  toe  a  heavy  layer  of  rock.  The  record.s, 
however,  do  not  state  whether  this  stopped  the  seepage. 

The  records  show  that  during  the  winter  of  1910-1911 
a  large  part  of  the  paving  on  the  upstream  face  of  the  dam 
was  relaid  and  that  repair  work  was  performed  on  the 
gates,  the  assistant  engineer  in  charge  reporting  that  the 
concrete  of  the  bearings  of  the  gates  was  of  poor  quality. 

On  Apr.  15,  1914,  the  depth  of  the  water  in  the  reser- 
voir at  the  dam  was  35  ft.,  corresponding  to  a  storage 
capacity  of  4,900  acre-ft.  At  this  depth  only  about  275 
ft.  in  length  of  the  upstream  face  of  the  dam  would 
have  been  flooded.  May  5  the  dej^th  was  41  ft.;  on  the 
tenth,  47  ft. ;  on  the  twenty-second  it  was  52  ft.  and  so 
remained  until  the  twenty-fifth.  At  2  p.m.  on  this  latter 
date,  according  to  the  watchman,  a  slight  seepage  that 
had  been  previously  noticed  near  the  bottom  and  on  the 
southerly  side  of  the  downstream  end  of  the  outlet  cul- 
vert increased  to  a  solid  stream  of  muddy  water,  de- 
scribed as  being  of  the  size  of  a  stove  pipe,  and  probably 
issuing  under  some  pressure.  In  about  two  hours  this 
stream  began  to  increase,  and  at  8  p.m.  great  wedges  of 
earth  began  to  slip  from  the  face  of  the  dam  over  the 
culvert. 

In  this  manner  the  embankment  was  quickly  cut 
back  to  within  about  60  ft.  of  the  crest,  when  a  section 
of  the  dam,  30  ft.  long  on  the  axis,  moved  bodily  forward, 
followed  by  a  wall  of  water  52  ft.  in  depth.  A  few  minutes 
later  the  gate  tower  fell.  The  watchman  estimated  that 
75%  of  the  12,000  acre-ft.  in  the  reservoir  escaped  dur- 
ing the  first  hour  after  the  break  and  that  by  11  p.m. 
the  reservoir  was  practically  empty. 
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FIG.    6.      UPSTREAM    SIDE    OF    DAM    AFTER    FAIIAJRR, 
SHOWING  EXPOSED   CULVERT   EN'D 

The  failure  of  the  dam  was  ]irobably  the  result  of  a 
combination  of  the  described  conditions,  part  of  which 
were  contributory  in  their  efPect,  but  some  of  which  were 
so  related  that  a  radical  betterment  of  one  or  two  would 
probably  have  prevented  the  inception  of  the  break  and 
thus  saved  the  structure. 

Probable  Causes  of  the  Failure 

(1)  The  immediate  cause  of  the  failure  was,  without 
doubt,  the  lack  of  cutoff  collars  on  the  culvert. 

(3)  Of  first  importance  as  contributory  causes  were  the 
defective  foundations  of  the  culvert  and  the  corewall,  the 
perviousness  of  the  latter  and  the  failure  to  clear  the  site 
of  the  remnant  of  the  old  culvert  and  the  near-by  accumu- 
lation of  boulders. 

(3)  An  increase  in  the  tendency  of  the  water  to  creep 
along  the  culvert  probably  resulted  from  the  manner  and 
order  of  building-  that  part  of  the  dam  adjacent  to  the 
culvert  and  based  on  the  river  bed,  and  from  the  weather 
conditions  prevailing  during  the  intennediate  stages  of 
the  work. 

( i)  The  excavation  in  the  stratified  sand  and  gravel 
underlying  the  southerly  part  of  the  site,  of  a  borrow 
pit  parallel  and  near  to  the  upstream  toe  at  a  deep 
part  of  the  dam,  would  furnish  the  water  a  relatively 
easy  path  from  the  reservoir  to  the  body  of  the  dam,  thus 
contributing  to  the  adverse  conditions  already  existing 
along  the  culvert. 

(5)  The  uncontrolled  part  of  the  water  percolating 
so  generally  under  the  northerly  base  of  the  dam  Avould 
tend  to  saturate  the  embankment  adjoining  the  culvert, 
thus  further  reducing  the  resistance  to  creep  of  water 
along  the  latter.  This  condition,  however,  is  believed 
to  have  been  only  remotely  contributory  to  the  failure, 
since  the  pressure  of  the  percolating  water  appeared  in- 
.sufficient  to  cause  the  break.  This  conclusion  applies  to 
the  spring  C  also,  regardless  of  when  it  developed,  as  its 
low  pressure,  combined  with  its  issuance  near  the  upstream 


FIG.   7.      DOWNSTREAM  SIDE  OF  DAM  AFTER   FAILURE, 
SHOWING   EXPOSED  CULVERT   END 

toe  of  the  dam,  would  exclude  it  as  one  of  the  primary 
causes   of   the   failure. 

General  supervision  of  the  design  and  construction  of 
the  dam  was  under  Caleb  Tanner,  then  State  Engineer, 
who  appointed  Joseph  Jenson  and  W.  W.  IMcLaughlin. 
of  Logan,  Utah,  engineers  on  design.  This  firm,  as  shown 
by  the  records,  prepared  the  plans  and  specifications  of 
the  dam.  With  the  title  of  superintending  engineer,  Jo- 
seph Jenson  of  the  above  firm  had  responsible  charge  of 
the  work  in  the  field  through  the  entire  period  of  con- 
struction. The  contractor  for  the  work  was  D.  W.  Brin- 
ton,  of  Draper,  Utah. 

A  Private  Italian  AVater-Power  Kiiterprise  lias  been  under 
construction  for  the  past  two  years  near  the  town  of  Lucca, 
in  Tuscany.  This  project,  briefly  described  in  "Mine  and 
Quarry"  for  January,  consists  of  an  aqueduct  19,700  ft.  in 
length,  which  wiU  receive  water  from  the  Serchio  River.  The 
a<iucduct  is  mostly  tunnel,  there  being  two  tunnels,  one  13,100 
ft.  Ions,  the  other  3,300  ft.  in  length.  The  longer  tunnel  has 
a  portal  near  Castelnuovo  di  Garfagnana,  while  the  shorter 
tunnel  is  near  Gallicano.  The  Castelnuovo  tunnel  is  designed 
to  be  8x7  ft.  in  cross-section  inside  the  concrete  lining,  but 
the  variety  of  soil  encountered  caused  the  section  to  be 
changed  at  a  number  of  points,  to  facilitate  driving  and  tim- 
bering. The  soil  ranges  from  soft  fire  clay  to  limestone. 
There  is  also  considerable  clayey  schist.  A  bottom  heading 
(6M;x6'/i  ft.)  is  driven,  and  the  roof  is  taken  down  and  the 
tunnel  enlarged  to  full  section.  One  of  the  headings  ran  into 
soft  material  and  required  timbering.  Harder  material  was 
encountered  in  the  other  heading  of  the  Castelnuovo.  Drill- 
ing is  done  by  two  Sullivan  piston  drills,  mounted  on  a  head- 
ing bar,  which  put  in  a  round  of  eight  holes  to  an  average 
depth  of  5  ft.  In  harder  rock  additional  holes  were  drilled. 
The  order  of  drilling  was  as  follows:  First,  the  two  back 
holes,  looking  up,  from  over  the  bar;  next,  the  center  hole: 
tlien  the  two  rib  holes,  looking  up  slightly;  then  the  drills 
were  swung  under  the  bar  and  the  three  lifters  were  put  in, 
looking  down  slightly.  Two  benzine  locomotives  are  used 
to  haul  the  muck  out  of  the  tunnel.  On  the  shorter  tunnel 
the  bottom-heading  metliod  is  employed  also,  although  a  top 
heading  was  driven  for  the  first  100  ft.  Air  is  supplied  to  the 
drills  in  the  longer  tunnel  by  two  cross-compound  air  com- 
pressors located  one  at  each  portal.  The  promoter  is  the 
Societa  Ligure  Toscana  di  Klettrlclta,  Ltd.,  of  Leghorn.  Mario 
Axerio.  of  Turin,  is  engineer.  The  contractor  is  Manotti  Fal- 
zoni,  of  Milan.     The  work  should  be  completed  by  July,   1916. 
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St.  Louis  Mtuiir&icipall  Rail^vay 
t&mid  Water  Front 

rilii|lli'  ;lllM)ii^  citirs  of  till'  I'nilcil  Stales  tlirollj^ll  owll- 
i'rshi|i  (il  a  laiur  |i;ui  of  ils  wiitrr  rimil.  St.  Louis  is  al- 
I'l'iidv  well  started  on  a  project  (sec  accotii|)aii\  in<;  iiia|)) 
wliicli  will  iiiiikc  il  owner  ol'  a  railroad  cxlcndiiifr  alonj^ 
more  than  two-thirds  ol'  ils  Mississippi  iiiver  water  I'niiit- 
Mfi'i'.  toiicther  with  a  i)raneh  inland,  the  whole  tntaliii;,'- 
ahout  IS  mi.  in  leiii:lh.  Tvvn  miinicipal  docks  arc  pro- 
posed, as  show  II  on  ihc  map  and  as  w,is  slated  in  I'^ik/I- 
nccriinj  Xcirs  i>['  Dec.  •.',    IHI,'),  p.    JKlj. 

TIk'  cily's  lirsl  \ciitui-c  in  railwa\  ownership  was  the 
Water-Works  IJailroad.  i  '  ■_.  mi.  in  Icnulli.  'I'liis  wasconi- 
ph'ted  ahoni  ISIM.  to  aid  in  const rnct iiiu'  llic  Chain  (d' 
h'ocks  pniiipiiiji-  station,  and  now  L;i\cs  access  also  to  the 
large   lillralion    |)lant   put    in    use   in    lltl."). 

.\  franchise  held  by  the  St.  Louis  Transfer  l{ailway 
Co.  and  extending  from  about  the  southern  end  of  the 
eity'.s  line  to  a  point  about  2  mi.  south  of  ihc  municipal 
bridge  expired.  TJiis  company  is  a  subsidiary  of  the  St. 
iiouis  'rei-minal  I'ailway  Co.,  and  it  liappened  that  at  the 
saiiu'   time,    in    order   to   enlarge   its   yard    facilities,    the 


Tar  Coatii&g^  for  Goimcrete  Pipe 
Uirader  Hi^lh  Velocaty* 

\'>\  Cii AK'i.Ks  II.  I'm  1,1 

'I'he  regulating  oiillcts  through  the  Arrowrock  dam  art 
molded  in  1:2  portland  cement  mortar,  excejit  for  the  28 
ft.  next  the  upstream  face  of  the  dam,  which  is  lined  with 
M'mistcel  pipe.  These  outlets  arc  I  ft.  I  in.  in  diameter 
Mild  are  subjected  to  velocities  of  (ID  ft.  |)er  >ec.  or  higher. 
Wood  pi|i(!  staves  were  used  for  lagging  the  forms,  and 
lircat.  care  was  used  to  secure  a  smooth  and  straiglil 
Mirfacc.  The  upper  onllels  arc  Id  ft.  in  leiiglh  and  tin 
lower  ones  l.'id  ft.  hjiig.  .\rier  the  removal  of  the  forms 
llu'y  were  li'immcd,  scraped  and  washed  with  grout  in  the 
usual  way,  and  then  they  were  ])ainte(l  with  two  coats  of 
water-gas  lar  and  two  coats  of  coal  tiir — the  same  coni- 
hinalion  that  has  been  u.sed  for  several  yeans  for  painting 
metal  that  is  to  he  subjected  to  the  action  of  water. 

Tlu!  idea  at  Arrowrock  was  not  so  much  that  of 
waleii)roofing  as  to  fill  all  the  minute  voids  in  the  surface 
of  the  outlets,  so  as  to  prevent  if  possible  the  erosion 
caused   hv  the   formation  of  vacuum   in   small   voids  or 


MUNICIPAX^    RAILWAY    AND    WATER-FRONT    I'ROI'ERTY,   ST.    LOULS,    MO. 


Terminal  Co.  was  applying  for  ])erniits  to  cross  certain 
])ul)lic  streets  passing  through  ground  which  it  already 
owned. 

After  negotiation  a  temporary  ])erniit  was  issued  for 
these  crossings,  with  the  understanding  that  it  must  be 
confirmed  by  an  ordinance  and  that  among  the  considera- 
tions in  this  ordinance  the  city  would  receive  the  present 
trackage  of  the  Transfer  Eailway  Co.,  and  the  Tei'minal 
Co.  would  also  construct  a  connection  between  the  new 
municipal  bridge  and  the  Merchants  Elevated  Tracks, 
which  run  into  the  Union  Station.  This  would  give  the 
city  over  6  mi.  of  additional  trackage,  most  of  which  would 
be  in  a  line  extending  along  about  two-thirds  of  the  water 
front  and  part  of  which  consists  of  double  tracks. 

The  city  also  has  the  right-of-way  and  is  preparing 
plans  for  a  line  westward  from  the  municipal  bridge  to 
meet  the  Western  trunk  lines  at  about  23rd  St. 

The  franchise  of  the  St.  Louis  Transfer  Railway  Co. 
expired  about  Dec.  15,  191.5.  The  Department  of  Public 
Utilities  has  prepared  an  ordinance  to  make  effective  the 
agreement  described  above.  All  of  this  work  is  under 
James  A.  Hooke,  Director  of  Public  Utilities. 

The  new  docks  are  to  have  reinforced-concrete  wharf 
.-tructures,  with  steel  frame  warehouses  and  full  me- 
chanical equipment.  The  first  unit,  now  authorized,  will 
he  300  ft.  long  out  of  a  total  intended  length  of  1 ,200  ft. 
The  estimated  cost  of  the  wtwk  is  $28.5,000. 


pockets.  Preliminary  experiments  had  indicated  that  the 
water-gas  tar  would  penetrate  the  concrete,  and  that  the 
coal  tai-  would  follow  it  in  and  bind  to  the  concrete  nuicli 
better  than  if  it  were  applied  direct,  thereby  completely 
filling  the  voids  at  and  near  the  surface  and  coating  the 
conci-ete  with  a  slick  and  fairly  durable  finish,  cheap  and 
easily  applied. 

Behavior  of  Pipe  in  Service 

This  coating  was  applied  to  all  outlets  during  the 
fall  of  1914.  Five  of  the  lower  outlets  and  six  of  the 
upper  outlets  were  in  service  during  the  irrigation  season 
of  1915,  some  of  them  working  for  four  and  one-half 
months  under  heads  varying  up  to  a  maximum  of  100  ft., 
with  corresponding  velocities  up  to  64  ft.  per  sec. 

All  of  them  passed  through  a  fairly  normal  winter  and 
summer.  The  one  that  was  used  most  was  operated 
nearly  all  the  time  Avith  its  valve  only  partly  open,  which 
is  a  less  favorable  condition  than  with  the  valve  wide 
open.  After  this  service  careful  inspection  was  made  and 
the  tar  coating  was  found  to  be  in  e.xcellent  condition.  In 
a  few  small  spots  the  outer  coating  had  come  off,  but 
even  there  the  concrete  surface  was  well  filled  with  the 
tar  and  was  still  well  protected  ajijiarently  against  water 

*Prom  •'Reclamation   Record,"  January,   1916. 

tRecently  Construction  Engineer,  United  States  Reclama- 
tion Service;  now  with  Miami  Conservancy  District.  Dayton, 
Ohio. 
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•tion.     It  is  the  opinion  of  the  men  familiar  with  all  ity  to  apply  this  edueation  early  ln'  is  unfitted  to  hold 

mditions  that  the  use  of  this  tar  coating  gave  thoroughly  efficiently  the  subordinate  positions  he  must  occupy  in 

itisfactory  results.  order  to  accjuire  experience.    He;  has  been  taught  to  think 

„                             TT          m  in  large  numbers,  to  look  u))on  a  structure  as  a  whole 

Precautions  in  UsiNCi  Tah  ,  ,  "        i    ,   n      i  .  -i           ,•                       .    -^ 

and  to  overlook  the  iletail  operations  necessary  to  its  cre- 

In  obtaining  material  for  work  of  this  kind  it  is  very  ation.     He  has  slight  idea  of  the  value  of  details,  abso- 

nportant  that  the  water-gas  tar  be  of  very  thin  consist-  jutely  no  knowledge  of  costs,  materials  or  methods,  and  no 

icy.    The  manufacturers  can  supply  it  that  way  if  it  is  experience  to  back  up  his  technical  training;  he  is  al- 

lade  plain  to  them  that  this  thin  consistency  is  import-  most  valueless  to  his  employer  at  the  start.     When  put  at 

it;  otherwise  it  is  likely  to  come  too  thick.     The  manu-  routine  work  in  the  drafting  room,  where  he  almost  in- 

icturers  can  also  supply  an  oil  for  thinning  this  water-  variably  lands  upon  graduation,  he  Ijecoines  discontented 

15  tar,  and  it  is  advisable  to  have  some  of  this  oil  on  the  and  discouraged  because  things  are  so  different  from  what 
.b  in  case  it  is  needed ;  liut  it  is  believed  that  the  success  he  had  pictured  tliem.  In  manv  cases  he  is  not  even  told 
■  the  whole  operation  depends  u|)oii  the  very  thin,  water-  the  use  to  which  his  work  is  to  be  put.  The  result  is 
ke  consistency  of  the  water-gas  tar.     Both  the  water-gas  (hat  he  becomes  of  still  less  value  to  his  employer. 

,r  and  the  coal  tar  should  be  refined.  It  is  the  aim  of  the  cooperative  system  to  avoid  this 

It  is  necessary  to  have  the  concrete  thoroughly  dry  at  condition— this  overtraining  in  theorv  and  lack  of  train- 

16  time  the  first  coat  is  applied.  The  water-gas  tar  may  jng  in  practice;  this  unbalanced  condition  that  throws 
?  applied  without  heating,  and  the  second  coat  may  fol-  ^pon  his  employer  the  burden  and  expense  of  training  the 
:W  the  first  immediately.  The  first  coat  of  coal  tar  may  technical  graduate.  It  is  the  object  of  the  cooperative 
;  applied  as  soon  as  the  water-gas  tar  has  soaked  in  a  system  to  turn  out  men  who  are  producers,  small  ones  to  be 
ttle,  but  the  second  coat  of  coal  tar  should  not  be  applied  g^^.g^  ,,^,t  wlio  from  the  start  are  of  value  to  those  'who 
iitil  after  the  first  coat  has  set.     Both  coats  of  coal  tar  employ  thcni. 

lould  be  applied  hot  and  i)rushed  out  as  thin  as  possible.  Many  engineers  know  in  general  of  the  cooperative  sys- 

i  a  thick  coating  is  nuuii  more  likely  to  peel  and  run.  tern,  but  few  have  any  definite  ideas  as  to  how  it  is  operated 

Approximate  Costs  of  Applying  Tar  ^^^^^  i^^  results  as  regards  the  students  working  under  it. 

Such  information  can  best  be  given  bv  a  concrete  example. 
The  approximate  cost  of  painting  1,000  sq.ft.  of  surface 

I  a  52-in.  diameter  outlet  with  two  coats  of  water  gas  Cooperative  Coi'Rses  at  Rochk.ster 

k1  two  of  coal  tar  as  described  herein  was  as  follows:  ^t  the  Mechanics  Institute,  Rochester,  X.  Y.,  the  theo- 

ibor.  4%  days  at  $2.50 $11.25  retical  work,  that  is,  the  work  of  the  classroom  and  labor- 

atenal: 

12  Kai.  water-gas  tar  at  16c 1.92  atoi'V,  IS  arranged  to  a  great  extent  upon  the  same  gen- 

15  gal.  coal    tar   at    16c 2.40  ■'.                   -^        f  ii          -,    ■              ■           ■             ,       ,        /^, 

Brushes  and  miscellaneous 1.43  eral  Iines  as  those  lollowed  lu  engineering  schools  of  the 

$17.00  purely  theoretical  type — with  this  exception  :     No  courses 

Cost  per  sq.ft..  say  i%c.  jj,.g  giygQ  simply  for  their  value  in  mental   or  manual 

The  refined  water-gas  tar  and  refined  coal   tar  were  training.     It  must  be  shown  that  a  certain  course  has  a 

.irchased  from  the  Barrett  ^lanufacturing  Co.  at  $4  jjer  practical  educational  value  before   it  is  admitted. 

jI.  of  50  gal.  f.o.b.  Chicago.    Freight  to  Boise  was  about  Critics  of  this  system  will  say  that  it  is  too  intensely 

1  per  bbl.  jiractical.     Our  reply  to  this  is  that  engineering  work  is, 

'^  in  its  very  nature,  intensely  practical  and  tJiat  such  courses 

«u»              -.»                          y, .           /5=^  have  a  greater  value  in  mental  training  because  of  the 

How    Co^Opes-atlnve   C®^ir§©S  ^act  that  the  student  realizes  their  value  and  pursues  them 

TrSiaim   YotLacag   JEEagflimeeS'S  vvith  increased  interest.     As  an  example  we  can  take  the 

By  U.  a.  Stringeellow*  ^'^^^''^^^'^  "^  mathematics. 

These  courses  are  not  given  as  an  end  in  themselves. 

The  writer  has  read  with  interest  and  gratification,  tlie  but  simply  as  tools  to  be  used  in  actual  work.     The  prob- 

ccellent,  though  all  too  brief,  article  by  Prof.  F.  E.  Ayer,  lenis  given  are  not  the  vague,  ])ointless  propositions  en- 

1  "Cooperative  Technical  Schools,"  which  appeared  in  countered  in  the  average  text,  but  bear  directly  upon  actu- 

le  Dec.  2  issue  of  Eitgineeriiig  News.     It  is  aimed  here  al  work.     As  the  student  learns  the  subject,  he  is  taught 

>  supplement  that  article  with  a  paragraph  on  young  the  practical  application  of  each  new  theorem  or  method 

igineers  as  real  producers  and  to  give  the  experience  of  that  he  encounters,  both  by  lectures  in  the  classroom  and 

lother  school  emi)loying  the  cooperative  system  in  civil-  problems  to  be  solved.    The  result  is  that  when  he  comes 

igineering  training.  up  for  his  pure-engineering  subjects  he  has  a  set  of  tools 

T ,,., -I'                 T-            ri  ^^'ith  the  use  and  construction  of  which  he  is  familiar. 

LllIITED   \  ALUE  OF  \OUXG   GrADI-ATE  „                 ,      •          ,       •         .,                      .,.,.,,,., 

lor  work  m  physics  the  same  idea  is  lollowed.     In 

To  say  that  the  graduate  of  the  purely  theoretical  scliool  English  his  work  is  not  confined  to  themes  that  simply 

poorly   prepared   for   actual    engineering   work   is   to  giye  him  general  training  in  self-expression ;  he  is  taught 

.it  the  case  mildly.    He  is,  in  the  majority  of  cases,  not  the  precise  language  of  specifications,  the  correct  nian- 

i-epared  at  all,  and  in  fact  has  to  live  down  much  of  ner  of  writing  business  letters,  how  to  prepare  a  report 

s  education  and  training  before  becoming  of  value  to  on  a  certain  engineering  project,  how  to  write  a  techni- 

3  employer.    He  has  an  education  along  technical  lines  ta]  article. 

lat  would  qualify  him  ultimately  to  occupy  a  high  po-  But  it  is  in  the  handling  of  the  i)ure  engineering  sub- 

tion  in  the  engineering  world ;  but  because  of  his  inabil-  jocts  that  the  greatest  value  of  the  cooperative  system  is  to 

~7    ,  be  felt,  and  the  writer  will  attempt  to  show  the  result  of 

•Head,  Department  of  Civil  RnRinecrlng-.  Jlechanics   Tnsti-  .,              ,                       ,,               ,       i.  .i       \      ,      . 

te.  Rochester,  N.  Y,  the  svstem  uiion  tiie  work  ot  tiic  students. 
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Ituriiiu-  the  lirst  vt'iir  or  so  llic  stndftil  is  pliiccd  (iii  a 
viu'ii'ty  {)(  work,  mainly  aloiiji;  llic  lini'S  of  laijorcr  or  liclpcr. 
Some  nivo  is  taken  to  place  him  on  work  in  Ilic  linr 
of  iMigincrrinji  ho  intends  to  I'oHow,  liut  lliis  is  not  of  as 
nini'h  iniportanco  at  this  staj^c  of  his  training;  as  to  have 
him  ai(|iiir('  cvpcriiMuc  in  wm-kiiiii  with  men,  hccominff 
familiar  wilii  their  ideas  and  hahits  and  learninji  how  tn 
h>>id  a  jdh.  In  inan\  rasrs  he  is  ad\anee(l,  li\  the  eoiiipanv 
w  ho  ciiipldN  s  him.  to  an  artnal  enuiiiei'rin^  position.  The 
wriler  has  mm  in  liis  seninr  class,  nn  I'ailroad  work, 
who  were  ad\anccd  IVum  pnsiliniis  as  hihui'crs  on  llic  sec- 
tion gan.i;'  ihrnimh  snccessi\e  posilioiis  In  that  of  lii'st- 
elass  rodmen.  ■I'iiese  men  dni-ini^'  the  past  two  and  a  half 
\ears  ha\('  hcen  cmpln\rd  in  the  follow  iiii;-  departments 
and  at  llu'  follow  im;-  i  lasses  n\'  work — section  j;anfi.  road- 
iiia.stor's  otlice.  work  ti'ain.  matei'ial  yards,  .steam-sliovcl 
crew,  maintenance-ol'-way  department,  tile  clerk,  drafting- 
room,  location  work,  (lovernment  valuation  work. 

If  the  men  are  so  located  that  they  cannot  ho  advanced, 
their  ])ositions  are  changed  during  their  third  year  so 
that  their  work  will  he  along  technical  lines.  Some  men  in 
the  civil-engineering  department  have  worked  up  a  small 
practice  in  city  surveying  and  divide  their  working  time 
hetween  this  work  and  work  with  consulting  engineei's. 

Benefits  to  Civil-Exoinkiorinc  Stidknts 

The  result  of  this  training  is  that  the  men  come  to  the 
classroom  with  a  good  idea  of  the  practical  and  economic 
sidq  of  engineering  work.  ^J'hey  are  familiar  with  struc- 
tures ^nd  machines — they  have  seen  them  under  construc- 
tion and  in  o])eration.  Their  sense  of  proportion  is  great- 
ly increased,  and  they  can  a.sk  intelligent  questions. 

One  proof  of  the  high  efficiency  of  the  cooperative  sys- 
tem is  the  much  higher  grades  made  by  students  from 
such  courses  in  civil-service  examinations  taken  in  com]>e- 
tition with  men  from  purely  theoretical  schools.  An- 
other' proof  of  efficiency  is  the  quickness  with  A^liieh  the 
men  find  positions  after  graduation. 

By  its  results  the  cooperative  system  has  ansv>'ered  inany 
of  the  criticisms  advanced  by  practicing  engineers  against 
the  older  methods  of  technical  training.  The  men  have 
been  "broken  in"  while  acquiring  their  theoretical  training. 
It  is  not  pretended  that  graduates  from  schools  of  this 
type  have  great  experience  in  engineering  work,  but  they 
are  experienced  in  working  for  and  with  men,  they  know* 
the  ways  of  the  shop  and  office,  they  have  some  idea  of- en- 


gineering economics,  they  know  the  Nahic  and  neeessitv 
()(  evperimce  in  the  teehnical  snhjects  they  have  Hlndic(] 
and  quiiklv  liccome  familiar  with  the  work  upon  which 
lhr\  ma\  he  emjiloycd.  If  the  coojicralivc!  system  ilocg 
no  mmc  than  this,  it  has  justified  its  existence. 

StlraigKtes&ing  tl^e  Careett  Miami 
River  at  Daytom,  OHio 

Uv  I,'.  II.  i;\\i)\i,i,*  ^ 

The  (ireat  Miami  Hivcr  improvement,  as  umhjrtaken 
hy  the  ('ity  of  Dayton,  Ohio,  is  a  ])roject  foi'  eonti'olling 
and  resti'icting  the  waters  of  th(!  (Jreat  Miami  where;  it 
Hows  through  the  lowlands  in  the  southei'u  portions  of  the 
( ity.  This  work  must  not  be  confused  with  the  larger 
plan  of  Hood  prevention  in  the  Miami  valley,  which  is  be- 
ing carried  forward  by  the  Miami  ('onservancy  Distrid* 

The  work  of  straightening  the  river's  channel  and 
reclaiming  the  large  areas  subject  almost  annually  to 
inundation  was  begun  by  the  city  on  Sept.  1,  1914,  and 
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Bottvm  as  sugig^esiec/  by  Conservancy  Engineehs 

FTG.   1.      CROSS-.SKCTTON  OP  GREAT  MIAMI   RIVRR. 

CHANNEL,  DAYTON,  OHIO  ,  . 

the  constiniction  woik.  in  charge  of  G.  F.  Baker,  Jr^ 
Assistant  Engineer,  is  now  approximately  one-third  cwti- 
]jleted  and  is  progressing  rapidly.  The  ])rojcct  is  financed 
by  bonds  issued  in  the  sum  of  $l.'")0,00r)  and  authorized  hy 
direct  vote  of  the  citizens  of  Dayton. 

Tne  design  of  the  new  channel  and  levees  is  shown  in 
the  accomjjanying  diagram.  A  cross-section  as  shown  by 
the  dotted  line  was  proposed  by  the  Conservancy  District 
engineers,  deepening  the  stream  bed  on  the  outside  of  the 
curve,  thereby  giving  the  water  at  once  the  channel  it 
w^ould  most  probably  eventually  seek,  but  leaving  the 
amount  of  excavation  the  same  as  in  the  first  ]ilan.  /Hii? 
suggestion,  however,  was  not  adopted,  although  the  con- 
tractors are  now  permitted  to  cut  dowTi  to  the  channol 
grade  at  any  place  between  the  inside  toes  of  the  twe 
levees.     In  general  the  city's  plans  were  approved  and 

•Assistant  Engineer,  Department  of  Engineering,  Dayton 
Oiiio. 
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l)ii(k('ts  is  directed  hy  one  observer  coiniiiiinicatirig  Ijy 
tcleplione  with  l)oth  towers.  Ten  railway  trucks  travel- 
ing on  three  parallel  tracks  support  each  tower,  whicli  is 
moved  forward  hy  winding  in  a  cal)le  anchored  in  front. 
Lately  the  trucks  have  proNcd  iinc(|UMl  U>  the  task  of  sup- 
)()rting  the  towers,  and  wihmIch  skids  sliding  on  the 
tracks  have  been  substituted. 

The  material  excavated  may  be  divided  into  three  gen- 
eral classes,  althongh   there   is  no  ililVei'eiice  in   the  ])rice 


PLA.V    VF    GREAT    MIAMI    RIVER    IMPROVEMENT   UNOER    WAY    BY    THE 

COST   OF   $450,000 
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corporated  in  the  scheme  of  iiood  control,  after  a  com- 
cte  survey  of  conditions  throughout  the  valley. 

Two  general  methods  are  employed  by  the  contractoi's 
I  excavating  the  channel  and  building  the  levees.  Wher- 
■er  possible,  the  work  is  done  by  steam  shovel  and 
agons ;  but  where  water  is  encountered,  buckets  Tun- 
ing on  cables  stretched  across  the  river  are  used.  The 
ickets  are  of  the  Hay  ward  2-yd.  clam-shell  type,  con- 
oiled  by  the  Lambert  system  of  hoists  (see  illustration). 

The  cables  are  sup])ortcd  by  heavy  wooden  towers  on 
ich  side  of  the  river.  Each  tower  contains  an  engine 
liich   controls   cne   hucket.   and   the   oijcration   of   both 


per  yard.  On  the  surface  is  usually  found  the  river  de- 
posit of  silt,  below  this  a  layer  of  sand  and  gravel,  and 
beneath  the  gravel  a  deposit  of  lime  conglomerate  is  some- 
times encountered.  This  last,  although  ti'oublesome,  can 
ordinarily  be  bi'oken  up  and  removed  by  the  buckets. 

As  has  been  stated,  construction  work  began  Sept.  1, 
1911.  However,  on  Mar.  25,  l!ii;l,  the  first  day  of  the 
Dayton  fiood.  (he  towers  were  uji  and  everything  was  in 
readiness  for  beginning.  After  the  waters  receded,  the 
towers  were  found  still  standing,  but  things  were  in  such 
shape  that  neither  the  city  nur  the  contractors  were 
abl^  to  take  up   the   work    until    eighteen   months   later. 
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Willi    I  \si;r   Siii';i"r 


^'i'A'Oi-'^'/^ — Oriijiii  and  liislory  of  the  Acir 
i'o/i-  Counccdiif/  h'.R.,  u'liicli  establishes  lite  first 
tit  rough  railway  connection  across  New  Yorl:  Cilii. 
It  also  creates  a  second  entrance  to  the  heart  uf  the 
citij  from  north  and  east,  the  only  prior  one  hav- 
iny  been  controlled  by  the  New  York  Central  since 
the  early  days  of  railways.  The  new  line  is  enor- 
mously costly  and  includes  great  engineering 
works,  chief  among  them  the  Hell  Gate  arch. 

Well-])lannod  strategy  and  30  million  dollars,  cinlKxliod 
in  a  railway  enterprise  of  remarkable  siniplieity  and 
boldness,  will  in  a  few  months  convert  New  York  from  a 
city  of  terminals  to  a  way-station  in  the  east-coast  rail- 
way system  of  the  United  States.  Through  trains  will 
run  from  Boston  to  Philadelphia — or  they  may  run  from 
Portland  to  Jacksonville — across  ^Manhattan  Island  and 
its  two  lines  of  defense,  the  East  River  and  the  Hudson. 


Iivii^bt  line  along  the  west  side  of  Manhattan  Island 
and  its  passenger  lino  leading  down  Fourth  Ave.  to  the 
(irand  Central  Terminal  eil'ectively  barred  the  way  of 
any  other  railway  that  might  seek  to  get  into  the  city 
from  New  York  State  or  N(>w  England.  The  New  York, 
New  Haven  &  Hartford  K.It.  tiierefore  is  a  tenant  in 
the  Grand  Central  Terminal  and  brings  its  freight  trains 
to  Port  Morris,  whence  a  irj-mi.  car-ferry  trip  is  re- 
(|uired  to  reach  the  New  Jersey  shore. 

Now  joining  hands  with  the  Pennsylvania,  the  New 
Ifaven  outflanks  the  New  Y'ork  Central  and  by  way  of 
the  new  bridge-and-tunnel  route  not  only  reaches  the 
heart  of  the  city  but  continues  with  direct  track  con- 
nection to  the  west  and  the  south.  Instead  of  crossing 
over  to  Manhattan  at  the  Harlem  Tiiver  frontier,  the 
point  of  easiest  attack,  this  flanking  line  takes  the  bold 
and  difficult  route  via  the  East  River  islands  and  the 
Long  Island  shore. 

The  preeminent  distinction  of  the  new  line  is  not  so 


ni:i,h  ciATi-:  r.i:ii>i;i:  Ai'iiOSS  THE  EAST  rivior  at  the   biocinning  op  191G 


The  New  York  Connecting  R.R.,  which  will  accomplish 
this  revolutionary  change,  is  nearing  completion. 

A  general  view  of  the  new  line,  drawn  true  to  life  by 
E.  "W.  SpoflPord,  accompanies  this  issue  of  Engineering 
News.  Looking  from  the  northeast  corner  of  the  city 
southwest  ward  across  Manhattan  Island,  it  shows  in  the 
foreground  the  main  truidv  of  the  New  York  Connecting 
R.R.  and — at  the  left  border,  where  the  railroad  forks 
into  separate  freight  and  passenger  lines — the  passenger- 
train  route  turning  to  the  right  into  Sunnyside  yard 
and  on  to  the  East  River  tunnels  of  the  Pennsylvania 
R.R.  The  freight  line,  leading  off  eastward,  encircles 
Brooklyn  and  in  the  far  distance  reaches  the  waterfront 
at  Bay  Ridge,  to  connect  by  car-ferry  with  Greenville 
on  the  New  Jersey  shore  of  New  York  Bay. 

How  great  an  achievement  this  line  constitutes  cannot 
be  realized  fully  without  recalling  that  for  80  yr.  a  single 
interest — the  New  Y'ork  Central  R.R. — has  controlled 
entrance  into  New  York  from  the  north  and  the  east.    Its 


much  its  entrance  into  New  York  as  its  creation  of  a 
through  route  from  New  England  across  the  Hudson 
barrier.  Every  passenger  heretofore  has  felt  the  incon- 
venience of  making  the  transfer  from  station  to  station 
in  New  York.  Corresponding  to  this,  freight  traffic 
was  subjected  to  a  large  surtax  in  making  the  transfer 
across  the  gap  between  the  Bronx  and  the  New  Jersey 
yards,  or  the  reverse.  The  inconvenience  for  the  pas- 
senger will  now  be  removed,  and  the  added  cost  for  freight 
transfer  will  be  greatly  reduced. 

This  through-traffic  service  will  be  the  chief  work  of 
the  New  Y'ork  Connecting  R.R.  How  far  it  will  be  used 
merely  to  bring  railway  traffic  into  the  City  of  New 
York  is  doubtful;  jarobably  the  New  Haven  company 
will  remain  permanently  a  tenant  in  the  Grand  Cen- 
tral station  for  its  passenger  business.  But  for  through 
trains  the  new  line  will  be  used,  via  the  Pennsyl- 
vania station.  Similarly  in  the  matter  of  freight  traf- 
fic :    The  existing  yard  and  handling  facilities  will  doubt- 
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less  continue  to  take  care  of  the  terminal  Inisiness,  and 
the  work  of  the  new  railway  will  be  to  handle  the  througli 
business. 

While  (lie  ])laii  of  operation  lias  not  been  divulged  by 
tlie  railway  men  concerned,  the  fact  is  well  established 
that  the  line  will  carry  freight  traffic  chiefly.  For  each 
passenger  train  wbidi  the  railway  will  take  across  the 
East  and  tiu;  Hudson  rivers,  probably  a  dozen  freight 
trains  will  go  to  or  from  the  Bay  Ridge  yard. 

Not  only  the  Pennsylvania  R.K.,  but  also  tlio  Lehigh 
Valley,  the  Central  of  New  Jersey  and  other  railways 
terminating  on  the  west  side  of  the  Hudson  will  exchange 
their  freight  with  the  New  Haven  and  its  New  England 
connections  over  tiiis  route.  The  freight  traffic,  in  fact. 
is  what  will  ])ay  the  interest  on  the  many  million  ddl- 
lars  of  bonds  issued  to  l)uild  the  line. 

Ax    EXTEIiPKISE    OF    P]X0RM01TS    CoST 

As  a  prol)lem  of  design  and  construction,  the  New 
York  Comiecting  R.R.  can  hardly  be  compared  with  other 
railways.  It  stands  by  itself.  Its  key  structure  is  a 
bridge  of  unprecedented  proportions — a  four-track  steel 
arch  nearly  a  thousand  feet  in  span,  crossing  the  danger- 
ous tidal  channel  of  Hell  Gate.  There  are  four  or  five 
other  bridges  of  notable  character,  and  fully  four  miles 
of  viaduct,  heavy  and  monumental. 

That  this  construction  is  costly  work  needs  no  remark. 
The  four-mile  section  which  is  now  nearly  ready  to  carry 
traffic  has  cost  roughly  15  million  dollars — practically 
4  millions  per  mile.  These  figures  represent  the  to]i 
notch  in  cost  of  transportation  lines.  What  hitherto  has 
been  considered  the  most  expensive  type  of  railway  in 
existence,  the  rapid-transit  subway  in  a  congested  city 
district,  is  cheaper  by  one-third  than  the  new  Connecting 
railroad. 

But  the  money  so  far  spent  is  only  half  the  final  cost. 
When  the  whole  line,  including  the  freight  connection,  is 
corn))leted  the  total  expenditure  will  be  30  millions.  A 
net  income  of  a  million  and  a  half  dollars  must  be  earned 
each  year  to  pay  tlie  interest  on  this  vast  sum  ! 

The  I'uo.jEt'T  Neai;ly  25  Yeahs  Old 

Though  the  great  cost  and  the  boldness  of  the  ])roje(t 
stauip  it  as  a  modern  enterprise,  yet  it  wa<  ((incciNfil 
a  quarter-century  ago.  It  was  associated  in  tiie  begin- 
ning with  two  other  remarkable  construction  schemes, 
one  of  which  has  since  been  realized.  The  fir.st  was  the 
project  for  a  Hudson  River  suspension  bridge,  planned  in 
the  early  nineties  to  carry  the  traffic  of  all  the  rail- 
roads terminating  on  the  New  Jersey  shore  over  into 
Manhattan— by  way  of  a  2,800-ft.  span !  The  other  was 
the  Steinway  tunnel  project,  to  connect  New  York  with 
Long  Island  Citv  across  the  East  River  about  the  line  of 
43nd  St. 

Men  of  both  enterprises  saw  the  connection  ijetween 
their  schemes  and  realized  that  by  their  combination  it 
might  be  possible  to  bring  Pennsylvania  R.R.  trains  over 
to  Long  Island.  Austin  Corbin,  of  the  Long  Island  R.R., 
0.  AV.  Barnes,  pronuitcr  and  engineer  of  the  original 
Steinway  tunnel,  Samuel  Rea,  of  the  Pennsylvania,  and 
Gustav  Lindenthal,  the  suspension-bridge  engineer,  were 
leading  figures  in  the  schemes.  Some  of  them,  looking 
even  beyond  the  New  Jersey-Long  Island  idea,  saw  the 
possibility  of  linking  the  system  up  to  the  New  Haven 
railroad,  using  the  islands  in  the  East  River  as  stepping- 


stones  from  Long  Island  to  the  Bronx.  A  reconnais- 
sance was  made,  the  outlines  of  the  project  sketched  far 
enough  to  estimate  its  feasibility  and  cost,  and  the  pre- 
liminary .steps  were  taken  toward  making  it  a  future  real- 
ity. A  franchise  was  secured  by  Barnes.  Later,  Boiler 
&  Hodge,  engineers,  made  another  .set  of  plans. 

When  in  1900  the  Penn.sylvania  R.R.,  having  just  taken 
over  the  Long  Island  R.R.,  suddeidy  threw  its  energies 
into  the  New  York  station  scheme  and  started  the  con- 
struction of  tunnels  under  both  rivers,  the  Hudson  bridge 
project  had  to  l)e  dropped,  and  it  has  been  dormant  since 
that  time.  But  the  Connecting  railroad  with  its  Hell 
(iatc   crossing    remained    a    live   elcnicnl    in    tin-   general 


.\I.V1'   SHOWING   NEW    YORK    CUNNEl'TINC;    U.K.    THROU(;H 
NEW  YORK   CITY 

.■.(■heme.  Waiting  on  the  progress  of  the  tunneling,  it 
was  not  put  I'orward  to  an  active  stage  until  19()ii  and 
again — al'tei'  lieing  sliehed  by  llie  stringency  of  1907  — 
in  1912. 

Samuel  Rea  and  Gustav  Lindenthal  have  stayed  with 
the  Connecting  railroad  ])roject  from  its  earliest  days 
niitil  now.  The  former,  president  of  the  Pennsylvania 
R.U.,  is  also  president  of  the  New  York  Connecting  R.R., 
and  its  guiding  spirit.  The  latter  is  chief  engineer  of 
the  line,  and  as  such  has  .set  him.^elf  as  striking  a  monu- 
ment as  if  the  huge  Hudson  River  suspension  bridge  had 
come  to  be  built. 

The  bridge  and  viaduct  i)ortioii  of  the  line,  extending 
from  112nd  St.  in  the  Bronx  four  miles  to  Sunnyside 
yard,  com])ri.ses  the  difficult  work  of  engineering  and 
construction.  Three  miles  of  it  consists  of  steel  spans 
on  concrete  piers;  the  easterly  mile  is  fill  retained  be- 
tween   high    concrete    walls    held    together    bv    tie-rods. 
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Tliis  IfitltT  |t(irti(iii.  tlic  I'lastci-n  \'iii(liiit,  is  new  in 
t\|K'  (p|'  (li'siiiii  as  well  as  in  cNcciitinii.  With  a  iiiaxiiinini 
iiciu'lit  til'  •''•"i  ft.,  it  wniilil  lia\('  i'c(|uii'i'(l  Nci'v  lica\y  walls 
Imt  I'lir  tlic  iimcniciiis  dcNicc  of  tyini;'  across  with  rods 
(:;"4-in.  rods  spaird  10  ft.  a|)art  vertically  and  hori- 
zontally) so  that  the  concrete  walls  are  mere  slabs  that 
hold  tlie  earth  in  tlie  10-ft.  panels.  Even  so  the  results 
\vo\dd  iiave  heeii  clumsy  if  ordinary  methods  of  fillinfj  had 
been  employed.  I>y  ])lacing'  selected  fill  in  thin  layers 
and  tamping  it  with  pneumatic  rammers,  a  consolidated 
fill  was  obtained  whose  pressure  against  the  walls  is  rela- 
tively slight;  and  to  make  the  condition  permanent  in 
spite  of  water,  drain  wells  of  dry  stone  w^ere  built  every 
10  ft.  along  each  wall.  By  these  means  it  was  possible 
to  get  along  with  very  tliin  concrete  walls. 

The  calcniations  for  this  structure  were  given  in  full 
in   EniiiiiccriiKj  Xcirs  of  May  (i,    IfUr),  ji.  S8(). 

TiiK  Hki,i.  (Iatk  Aiaii,  Lahoest  in  the  Would 

A  span  of  99.5  ft.  1%  in.  between  centers  of  bearings, 
a  rise  of  220  ft.  from  skewback  to  .sofiit,  topped  off  by  a 
40-ft.  crown  depth,  and  a  four-track  solid-floor  deck  with 
reinforced-concrete  slab  carrying  ballast-and-tic  roadbed, 
are  structurally  the  defining  facts  that  make  the  Hell 
Gate  crossing  the  largest  arch  and  one  of  the  two  heav- 
iest bridges  in  the  world — weighing  52,000  lb.  per  lin.ft. 
From  another  standpoint,  however,  it  is  just  as  prom- 
inently characterized  by  its  highly  successful  ajsthetic 
design,  resulting  from  the  collaboration  of  Mr.  Linden- 
thai  and  the  noted  architect  Henry  Hornbostel.  Men  of 
esthetic  appreciation  have  called  it  the  most  beautiful 
bridge  in  America — which  means  at  least  that  the  design 
is  good. 

General  drawings  and  typical  details  of  the  arch  were 
presented  in  Engineering  News,  Jan.  8,  1914,  p.  59,  and 
during  last  summer  the  progress  of  erection  was  recorded 
in  these  columns  by  numerous  photographs. 

The  American  Bridge  Co.,  the  largest  organization  of 
its  kind  anywhere,  found  the  construction  and  erection 
of  the  bridge  an  undertaking  that  taxed  its  facilities. 
Work  in  the  shops  began  late  in   1913,  with  new.  spe- 


lially  dc\is('(l  methods  and  (■(juipincnt.  In  March,  191,'>, 
the  first  steel  was  erected.  After  a  season  of  fast,  sys- 
tematic work,  on  Oct.  1,  1 1)1."),  tlie  anh  was  closed.  By 
the  successful  transfer  on  that  date  from  the  cantilever 
condition  of  erection  to  the  arch  condition,  which  made 
the  structure  permanently  .secure  against  accidents  of  con- 
struction, the  builders  accomijlished  the  formidable  ])art 
of  their  task. 

Before  steel  erection  began,  however,  great  dillicultics 
had  been  encountered  in  .securing  the  foundations.  The 
west,  or  ^^'ards  Island,  abutment  proved  to  be  so  lo- 
cated— as  the  result  of  misleading  boring.s — that  rock 
was  from  GO  to  120  ft.  below  ground,  shelving  down  away 
from  the  arch.  The  simple  foundation  originally  ])lanned 
for  had  to  be  converted  into  a  most  complex  group  of 
pnenmatic  caissons,  sunk  to  rock  and  keyed  together  to 
make  an   integral  mass. 

Details  ok  Vl\duct  axu  Bhiuges 

Two  other  river  bridges  are  included  in  the  East  liiver 
crossing.  The  Little  Hell  Gate  bridge,  between  Wards 
and  Randalls  Islands,  is  for  its  size  quite  as  individual 
and  interesting  as  the  large  arch.  It  has  four  skew 
deck  spans,  of  2921/2  ft.  each.  The  engineer  chose  the 
inverted  bowstring  form,  a  type  of  truss  that  had  disap- 
peared from  bridge  practice.  Using  a  50-ft.  center  depth 
and  two  trusses  for  the  four-track  width,  the  chord 
stresses  were  very  heavy.  The  bottom  chord  is  a  chain 
of  eye-bars,  and  for  these  the  largest  bars  ever  made 
were  secured — 16x2%-in.  bars  with  IG-in.  pins. 

The  bridge  crossing  Bronx  Kills  to  the  mainland  at 
Port  ^lorris  is  designed  as  a  trunnion  bascule,  but  is 
built  for  the  present  without  counterweights  and  machin- 
ery, these  to  be  added  later  when  called  for.  It  has  two 
l?5-ft.  leaves,  meeting  on  a  middle  rest-pier;  they  are 
through  spans,  with  Pratt-type  trusses  45  ft.  deep.  Cais- 
son foundations  for  the  piers  had  to  be  sunk  to  a  depth 
of  90  ft.  below  mean  low^  water. 

The  long  stretch  of  steel  viaduct  is  made  up  of  spans 
generally  GO  to  90  ft.  long — though  there  are  130-ft. 
spans — set  at  heights   of   30   to   120   ft.   above  ground. 


BRIDGE    OVER   POTTER   AVE..    IN   ASTORIA.   AND   A  PORTION   OP   THE   CONCRETE   RETAINING-WALL   VIADUCT 
.,   -—Potter  Ave,  bridge  has  three  spans  on  rocker  posts;  one  end  fixed 
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Most  of  the  girders  are  8  It.  deep.  In  all  cases  there 
are  eight  girders,  braced  together  in  pairs,  forming  in 
effect  four  single-track  l)ridges. 

Throughout,  the  fioor  is  made  of  lour  reinforced-con- 
crete  slabs  (or  troughs)  in  which  a  1  t-in.  depth  of  l)al- 
last  will  carry  the  track. 

The  whole  undertaking  requires  1)0,000  tons  of  struc- 
tural steel,  besides  5,000  tons  of  reinforcing  steel  used 
in  concrete.  There  is  450,000  cu.yd.  of  concrete.  Tiie 
arch  bridge  alone  contains  19,000  tons  of  steel. 

PRlNCir.KL  DATA  OF  HELL  GATE  ARCH 

Span — l.Olfi  ft.  10  in.  between  tower  f.ioes;  99r)  ft.  1%  in. 
between  centeis  of  bearings;  1)77  ft.  C  in.  center  to  center  of 
end  hinges. 

Arcti — height  from  center  of  end  hinges  to  center  of  top 
chord,  140  ft.  at  ends;  2G0  ft.  at  center.  Height  to  center  of 
lower  chord,  220  ft.  Greatest  height  above  moan  high  water, 
310  ft.     Clearance  above  mean   high   water,    1.35   ft. 

Towers — height  above  ground,   210   ft. 

Width,  !IS  ft.  between  centers  of  railings;  60  ft.  between 
centers  of  trusses. 

Bottom  chord,  6%  ft.  wide,  11%  ft.  deep  at  ends,  TVi  ft. 
deep  at  center;   maximum  section,   1,384  sq.in. 

Heaviest  single  piece,  1S5  tons   (shipping  weight  150  tons). 

Load — the  arch  carries  four  tracl\s  on  ballasted  concrete 
floor;  total  dead-load,  52.000  lb.  per  lin.ft.  of  bridge;  assumed 
live-load,  EfiO  on  each  track. 

Material,  high-carbon  steel. 

Rivets— heaviest,  lV4-in.  diameter,  10-in.  grip   (field  rivets). 

Gusset  plates — largest,  10xl7y2   ft.  by  1%  in. 

End  shoes  are  of  cast  steel  and  weigh  275  tons  each. 

Arch  trusses  were  assembled  at  the  shop  for  drilling  holes 
for  field  connections. 

Arch  erected  by  cantilevering  from  both  ends,  each  half 
being  held  by  temporary  backstay  trusses  which  carried 
heavy  counterweights  at  the  rear  ends.  Larger  part  of  back- 
stay material  forms  part  of  the  permanent  structure. 

The  towers — of  reinforced  concrete  with  granite  facing 
architecturally  treated.  Long  Island  tower  founded  on  rock 
in  open  cut  20  ft.  deep.  Wards  Island  tower  rests  on  21  con- 
crete caissons  sunk  under  air  pressure  to  rock  at  a  depth  of 
from  5S  to  120  ft.  below  ground  surface.  Total  masonry  in 
towers,  110,000  cu.yd. 


The  annual  report  of  tlie  Board  of  Supervisors  of 
Wayne  County,  Michigan,  for  the  year  Oct.  1,  1914,  to 
Sept.  30,  1915.  contains  some  interesting  data  on  the 
cost  of  maintaining  the  famous  Wayne  County  concrete 
roads,  some  of  which  are  now  seven  years  old.  The  boast 
is  made  that  with  125  mi.  of  concrete  road  to  date  it  has 
never  been  necessary  to  take  up  and  replace  as  much  as  a 
25-ft.  section.  With  45  mi.  more  road  to  maintain,  a 
sum  of  $5.1  T8  le.^s  was  .«pent  for  maintenance  in  1915 
than  in  1913. 

JIaintenancc  and  repair  work  which  was  required  has 
been  promptly  performed.  This  consisted  principally  of 
cleaning  out  and  refilling  exjiansion  joints  and  the  repair 
of  pockets  of  inferior  concrete  caused  by  t4ay  or  some 
other  foreign  material  getting  into  the  mixture.  Usually 
no  maintenance  is  required  during  the  first  year. 

Onirr  and  Work  oi-  ^Iaixtenaxce  Ci!E\v 

The  maintenance  crew  consists  of  seven  men.  A  team 
and  a  tar  kettle  complete  the  outfit.  The  foreman  is 
paid  $5  a  day ;  the  driver  with  his  team,  $5  a  day ;  tar- 
kettle  man.  .$3;  two  laborers,  $2.50  a  day  each;  and  two 
laborers,  $2.25  a  day  each.  The  tools  consist  of  several 
wire-bristle  brooms,  a  wheelbarrow,  a  couple  of  shovels, 
a  tar  bucket  and  sprinkling  cans.  Two  men  are  utilized 
to  sweep  all  cracks  or  spalled  joints  clean  with  the  M'ire 
brooms,  after  which  the  man  with  the  tar  can  fills  the 


cracks  with  tar  heated  to  225  deg.  F.,  allowing  it  to 
stand  for  a  few  moments  to  prevent  it  from  bubbling. 
The  tarred  cracks  are  then  covered  with  clean  coarse  drv 
sand,  spread  with  a  shovel.  Pit  holes  are  similarly  treated. 
An  excess  of  tar  and  sand  is  u.sed,  and  traffic  is  al- 
lowed to  iron  out  the  surface.  The  tar  u.sed  is  a  special 
mixture  of  Tarvia  A  and  Tarvia  X. 

Where  an  imperfection  in  the  concrete  exi.^ts,  which 
does  not  extend  through  the  road  but  is  over  an  inch  in 
depth,  the  hole  is  cleaned  out  and  carefully  dried ;  it  is 
then  painted  with  hot  tar,  after  which  it  is  filled  with 
stones  of  suitable  size  graded  to  fill  the  voids  as  nearly 
as  possible.  The  .stone  is  tamped  or  rolled  into  ]ilace. 
Hot  tar  is  then  poured  over  the  patch,  the  quantity  being 
gaged  so  that  the  tar  will  be  taken  up  by  the  remaining 
\oids  without  any  large  excess  being  left  on  the  surface. 
Coarse  dry  sand  is  then  spread  over  the  patch  with  a 
shovel.  Holes  of  lesser  depth  and  any  joints  from  which 
the  filler  has  wholly  or  partly  disappeared  are  treated  the 
same  as  cracks  and  defective  joints.  The  maintenance 
crew  covers  from  1  to  31/^  mi.  of  road  per  day,  and  one 
flip  over  the  work  yearly  is  u.sually  all  that  is  necessary. 
In  1915  the  maintenance  crew  went  over  the  entire  con- 
crete milea"e  bv  the  middle  of  August. 

Attempts  to  ^Iaixtain  Bitumixous  Carpet 

There  are  2  mi.  of  concrete  road  where  the  entire  sur- 
face is  covered  with  a  bituminous  carpet.  The  same 
mixture  of  Tarvia  is  used  for  maintaining  these  2  mi. 
Instead  of  sand,  washed  and  screened  pebbles  are  used. 
It  is  necessary  to  resurface  about  one-third  of  these  3  mi. 
annually,  in  addition  to  touching  up  spots  here  and 
there  throughout  the  entire  season.  The  method  followed 
has  been  to  sweep  with  wire  brooms  the  spots  to  be  treated, 
after  which  the  tar  is  applied.  The  pebbles  arc  then 
spread  over  the  tar  from  wheelbarrows  or  a  wagon  and 
left  for  the  traffic  to  embed  in  the  tar.  The  surfaces  of 
these  roads  become  wavy  under  traffic  and  are  said  to  l)e 
not  as  desirable  as  a  plain  concrete  wearing  surface,  either 
from  the  standpoint  of  the  comfort  of  the  user  or  of 
economy  in  maintenance. 

Some  repairs  have  also  been  made  which  were  two  or 
more  inches  deep,  by  cleaning  out  the  holes,  painting  them 
with  a  cement  grout  and  filling  the  cavity  with  a  concrete 
mixture  of  the  same  proportions  as  that  used  in  the  con- 
struction of  the  original  pavement;  for  these  the  con- 
crete is  mixed  to  the  same  consistency,  as  nearly  as  possi- 
])lc,  as  that  of  the  original  construction.  The  repaired 
portion  is  cured  by  being  kept  wet  for  at  least  seven 
days  and  protected  from  traffic  until  thoroughly  hardened. 


A  Railwny  in  Pnnaina,  in  the  Province  of  Chiriqui.  is 
under  construction  and  will  be  completed  in  May.  .Accord- 
ing to  a  description  of  the  new  line,  by  John  E.  Tiedenian, 
in  the  bulletin  of  the  "Pan-.\merican  Union,"  the  railway 
will  have  a  total  length  of  62  mi.  extending  from  a  port 
on  the  Pacific  at  Pedregal,  300  mi.  north  of  the  city  of 
Panama,  up  to  the  head  of  the  Caldera  valley  at  the  foot 
of  the  Chiriqui  volcano.  In  a  distance  of  33  mi.  from  the 
sea  coast  the  railway  attains  an  elevation  of  4,500  ft.  The 
district  penetrated  is  subject  to  heavy  rainfalls  during  the 
rainy  season,  the  average  at  David  being  34  in.  per  month. 
This  makes  the  culverts,  bridging  and  drainage  for  the  line 
very  costly.  Heavy  rock  ballasting  is  necessary  to  hold 
the  roadbed.  Maximum  grades  on  the  line  are  Sr;,  but  such 
heavy  grades  are  exceptional,  most  of  the  inclines  being 
on  a  3%  grade.  The  track  is  3(!  in.  gage  and  the  total  cost 
of  the  line  will  be  about  $1,760,000. 
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Ki^ge  New  Ol^lee^I^iS  S^re^yy  P^innip 


Two  nrticlos  arc  pivsoiilfd  on  the  tests  of  the  lirst  of 
eleven  12-rt.  motor-driven  screw  |)iiin])s  discliarf,Nnf;  storm 
water  from  the  New  Oilenns  (Iraiiiajre  system."  'The  lirst 
iirticle,  l)y  Prof.  W.  II.  I'.  Crei-liton,  oi'  'ruiyiic  I'liucr- 
sity,  (lescril)cs  the  iniKlinl  of  tests  wliieli  ^lidWed  a 
|'iiiii|)  etl'n-iciuy  of  ;(i  Id  SO';  - -((ini|iared  with  ^0',:; 
e.\[)ectod.  Tlic  second,  liy  (ieoruc  (1.  Marl,  (iciieral 
Superinteiideid  of  the  Sewerage  and  Water  Board,  dis- 
eiis.ses  the  ureal  ini|ird\enient,s  in  ean-ynii;  dlV  sturin  water 
secured  hy  the  ehai'actei-ist  irs  of  the  new  |Mini|i,  which  is 
better  aihiptcd  to  the  wni'ix  in  hand  than  are  (n'dinai'y 
centrifiifials. 

Hy    \V.    II.    !'.   CiiKKinTo.N* 

A  test  was  made  to  determine  tiic  amount  of  water 
tliat  one  of  the  new  New  Orleans  drainage  screw  pumps 
could  lift,  and  the  ellicicney  of  performance.  The  results 
show  that  the  pump  raised  559  eu.ft.  per  sec.  through  a 
height  of  5.6  ft.,  and  519.8  cu.ft.  per  sec.  through 
7.6  ft.,  the  pump  making  between  75  and  76  r.p.m.  and 
the  eflicicncy  varying  between  76  and  80%.  The  speci- 
fications j'equircd  a  maximum  delivery  of  550  cu.ft.  per 
sec.  through  a  lift  varying  from  5  to  9  ft.  when  the 
motor  was  making  75  r.p.m.  The  efficiency  expected  was 
70%.  It  is  readily  seen  that  the  pump  complies  with 
these  requirements.  High  efficiency  was  maintained  over 
varying  lifts. 

♦Dean,  Department  of  Technology,  Tulane  University,  New 
Orleans. 


I'bc  pump  tested    i-, ,,f    II    Miiiilar  units   installed 

HI  tij  he  in-tailed  in  the  various  drainage'  sbitions  for 
IMiniping  the  .storm  ilrainage  of  the  (.'ity  of  .\cw  Orleans. 
'I  hcse  pumps,  as  noted  in  l^'iii/iiircriii;/  .\cirs,  Jan.  15 
PHI,  were  designed  liy  the  Sewerage  and  Water  lioard 
of  the  City  of  Xi'w  Orleans  ((;corge  (I.  i-krl,  (leneral 
Superintendent,  Alfred  Raymond,  (leneral  Manager  of 
Drainage)  under  llie  immediate  direction  of  A.  H.  Wood, 
.Mechanical  fjigineer  of  the  Board,  who  holds  patents 
co\ei-ing  thi.s  type  of  pump.  The  stations  containing 
these  punijjs  arc  designed  and  huilt  under  the  same 
supervision.  The  |)ump  castings  and  parts  were  manu- 
factured and  erected  by  the  Nordberg  Manufacturing 
Co.,  of  Milwaukee,  Wis.  The  motors  were  manufactured 
and  installed  hy  the  Allis-Chaimcrs  .Manufacturing  Co., 
of  Milwaukee,  Wis. 

Tli(;re  was  a  great  deal  of  trouble  in  obtaining  suitable 
conditions  for  this  test.  The  only  way,  however,  to  ob- 
tain conditions  under  which  the  water  discharged  could 
i)e  measured  by  certainly  accurate  and  universally  credited 
methods  was  to  run  the  test  with  a  gradually  decreasing 
level  of  water  on  the  suction  side  of  the  pumps.  Accord- 
irigly  the  greater  portion  of  the  test  was  conducted  with 
levels  on  the  suction  of  the  pump,  giving  less  submergence 
of  the  suction  intake,  and  materially  lower  than  would 
exist  in  actual  oj)eration,  and  with  a  condition  of  water 
and  of  approacrh  to  the  suction  intake  less  favorable  for 
good  pump  efficiency  than  that  which  will  exist  when 
these  pumps  are  doing  the  work  which  they  are  built  to 
perform. 

The  object  of  this  test  was  to  measure  the  cubic  feet 
of  water  the  pump  could  lift  from  one  level  to  another 
and  to  find  out  the  efficiency  of  this  operation. 


KIC;.    1.     TWO    12-FT.    SCREW    PUMPS    IN   DRAINAGE  STATION   1.   NEW  ORLEANS 
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FIG.   2.     INTKRIOR  OF   NEW  ORLEANS   DRAINAGE   PUMPING  STATION   1 


The  pump  tested  is  in  (Iraiiiage-i)umping  station  No.  1, 
it  the  intersection  of  Broad  and  Melpomene  St.  Two 
■anals  lead  into  the  suction  basin  of  this  station — one  in 
jiroad  St.,  and  the  other  in  Melpomene  St.  The  discharge 
from  the  station  can  go  either  wholly  or  in  part  in  either 
)f  two  directions — down  Broad  St.  to  drainage  station 
N'o.  2,  (this  canal  is  not  yet  finished),  or  out  ^lelpomene 
St.  to  drainage  station  No.  (5,  the  direction  being  con- 
irolled  by  the  hydraulically  oi)cratcd  swinging  gates  shown 
jn  the  general  plan. 

The  pump  proper  (Fig.  1)  consists  of  a  cylindrical 
•asing,  13  ft.  inside  diameter  and  13  ft.  9  in.  long,  lying 
rtith  its  axis  horizontal  and  containing  the  impeller  and 
the  stationary  or  diffusion  blades.  The  diffusion  blades 
lire  mounted  on  a  water-tight,  cone-shaped  housing,  with- 
in which  is  loi'ated  a  self-aligning  main  bearing  and  a 
marine-type  thrust  bearing.  The  inner  cone  is  8  ft.  in 
iliameter  at  the  largest  section  and  is  reached  through  an 
iival-shaped,  water-tiglit  manhole  and  passage  opening 
through  the  top  of  the  pump.  In  this  way  this  inner 
■one  or  chamber  is  at  all  times  accessible  for  an  inspec- 
tion or  adjustment  of  the  bearings,  even  during  the 
riperation  of  the  pump. 

On  the  suction  side  the  pump  is  comiected  to  a  cast-iron 
Ab°  bend,  through  wliich  the  shaft,  provided  with  the 
proper  stuffing-l)ox,  extends.  Between  the  stuffing-box  on 
the  pump  and  the  motor  there  are  aiKjther  bearing  and  a 
flexible  coupling.  The  600-hp.  motor  driving  the  pump 
is  a  three-phase  25-cycle  fi,000-volt  synchronous  machine, 
with  an  aniortisseur  field  winding. 

The  part  of  the  suction  pipe  beyond  the  cast-iron  45° 
l)end  is  built  up  of  riveted  sheet  steel  aiul  increases  in 
cross-sectional  area,  being  15  ft.  in  diameter  at  the  lower 
end.  The  discharge  pipe  is  made  of  riveted  sheet  steel, 
bolted  to  the  pump  casing.  It  contains  a  45°  bend  ami 
sections  of  uniformly  increasing  diameter,  that  of  flic 
lowest  being  15  ft. 

The  ])ump-shaft  center  line  is  21/2  ft-  above  the  oper- 
ating floor  of  the  station.  The  suction  and  delivery  ends 
being  always  under  water,  the  pump  is  primed  by  ex- 
iiausting  the  air  after  the  motor  is  in  operation. 


The  total  electrical  energy  input  into  the  armature  of 
the  motor  was  measured  by  the  two-wattmeter  method. 
The  true  readings  were  derived  from  the  calibration 
curves  as  sent  by  the  maker's  laboratory.  The  electrical 
input  into  the  field  was  measured  by  voltmeter  and 
ammeter  (milli voltmeter  with  200-amp.  shunt).  True 
readings  were  taken  from  calibration  curves  sent  by  the 
Electrical  Testing  Laboratories,  of  New  York  City. 

The  gage  to  read  the  ele\ation  of  the  water  in  the 
suction  basin  consisted  of  a  float  chamber  of  12-in.  cast- 
iron  pipe,  set  vertically  and  provided  with  a  float  and 
rod  with  a  pointer.  The  pointer  moved  against  the  gage 
lioard,  nuirked  off  in  feet  and  tenths,  and  set  so  as  to 
read  the  elevation  of  the  suction  basin  in  feet  (Cairo 
datum ). 

The  level  of  the  water  in  the  discharge  basin  was  read 
on  a  gage  board,  graduated  to  read  elevation  (Cairo 
datum)  in  feet  and  tenths,  and  set  accurately  as  to  eleva- 
tion on  the  inside  of  a  stilling  box.  On  the  general  plan 
(Fig.  4)  are  shown  the  positions  of  the  discharge  and 
suction  gages  and  also  the  swinging  gates  used  to  regulate 
and  control  the  head  in  the  discharge  basin.  The  hfead 
given  in  the  log  is,  therefore,  the  actual  head  from 
suction-basin  level  to  discharge-liasin  level. 
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FIG.  3.    SECTION  THROUGH   12-FT.  SCREW  PUMP 
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KIi;.    I.      IM,.\N   OK    DU.MNACK    ITMI'INC    STATIO.V    1 

The  velocity  of  (he  water  in  tlie  ciiiial  on  the  discharjie 
side  was  detenu iucd  by  j)itot-tid)e  readings.  Tlie  tubes 
used  in  tin's  test  had  been  used  by  the  same  observers  on 
numerous  oIIht  tests  and  ha\c  been  frequently  (-heckcd 
against  re.servoir  disi)lacenient.  The  static  and  velocitA- 
water  cohimns  are  bnnigiit  to  a  cinunion  reading  board, 
provided  with  a  movable  brass  scab',  graduated  so  as  to 
read  velocity  in  I'eet  per  second. 

The  discharge  canal  is  of  the  general  set'tion  shown  iu 
Fig.  7.  Ahout  600  ft.  heyond  the  station  the  woodwork 
of  the  canal  sides  was  built  \\p  to  make  a  flume,  timber 
lined  on  sides  and  bottom,  with  wing  walls  to  form  the 
approach.  The  cross-section  of  this  flume  also  is  shown 
in  Fig.  7,  and  through  it  the  discharge  from  the  pump 
has  to  pass.  Across  this  flume,  above  the  level  to  which 
the  water  would  rise,  was  ]ilaced  a  6.\12-in.  timber  to  be 
used  as  a  bridge,  from  Mhich  the  pitot  tubes  M'ere  set, 
supported  and  read. 

The  lower  section  of  the  canal  (below  the  line  X-Y, 
Fig.  7)  is  triangular.  This  triangle  was  considered  as 
divided  into  eight  sections  of  equal  area,  and  the  pitot 
tube  held  at  the  center  of  gravity  of  each  of  these  sections 
while  reading.  This  tube  was  called  the  "long  tube," 
because  it  had  to  be  extended  vertically  in  order  to  reach 


till'  liiwi'r  jioints  from  the  liridge.  'i'iic  average  of  these 
eight  readings  gave  Ibc  mean  velocity  of  the  water  in 
this  section  of  the  canal. 

The  level  id'  the  walei-  in  (be  Hume  was  not  constant 
so  a  stilling  ho.x  was  titled  lo  the  side  of  (be  jhinio  and 
connected  to  the  (lunie  through  a  pipe.  'J'be  level  of  tlic 
water  in  the  flume  was  then  read  in  this  stilling  box  by 
means  oi  a  book  gage,  so  graduated  that  it  gave  the  depth 
of  the  watei-  in  (he  n'e(angular  part  of  the  flume  ( l''ig.  |). 
The  velocity  of  (be  ua(er  in  this  part  of  (he  canal  wan 
read  with  a  second  |)itot  tube,  exactly  sindlar  to  the  other. 
but  with  shorter  vertical  water-column  coniieetions.  Thii* 
was  called  the  "short  tuix-.''  This  rectangular  section 
of  the  canal  was  considered  as  made  up  of  ten  ,«ectionK 
of  e(|ual  area,  and  the  tube  beld  at  the  centei'  of  each 
reelangle  when  (aking  a  reailing.  The  average  of  these 
(en  readings  was  taken  as  (lie  mean  velocity  of  the  water' 
in  this  section  of  the  canal.  The  depth  at  which  thii 
pitot  tube  was  set  was  determined  from  the  readings  of 
(be  depdi  of  water  in  tlie  rectangular  part  of  the  flume, 
as  sliowM  by  (be  book-gage  readings,  the  tube  jioint  set 
at  hair  Ibe  deplb  of  this  water. 

.M  K'l'IIOI)  OK    (>).\I)U<TI.\(;    I'u.MP   Te.st 

JJefore  the  test,  all  wire  connections  were  checked  to 
insure  all  instruments  reading  in  the  correct  direction. 
The  setting  of  the  suction  and  discharge-head  gages  was 
double  checked  with  an  engineer's  level.  The  cross- 
sectional  area  of  the  flume  was  measured  with  a  steel  tape. 
Finally  the  watches  of  all  observers  were  set  exactly 
together,  the  pump  was  primed  and  the  test  started. 

Simultaneous  readings  of  electrical  input,  field  current, 
suction  gage,  discharge  gage,  the  depth  of  water  in  the 
flume,  were  made  every  2%  min.  The  water  readings 
were  taken  by  starting  from  one  side  of  the  flume  and 
working  toward  the  other,  reading  each  point  in  order. 
One  observer  with  the  long  tube  would  go  first,  reading 
the  lower  points  in  order,  followed  innnediately  by  another 
observer  with  the  short  tube,  reading  the  upper  points  in 
order.  A  third  observer  recorded  the  readings  and  the 
time  of  readings.     As  soon  as  the  triii  across  had  been 
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FIG.  6.    CANAL,  AT  MEASUU1N(;  STATION;  DRY  AND  DURING  PUMl'  TEST 


inade  by  each  tube,  coustitutiiif;-  one  set  of  readings, 
another  set  was  taken  by  going  back  across  in  the  opposite 
ilirection,  reading  each  point  in  tlie  reverse  order.  In 
this  way  six  comphste  sets  of  observations  were  taken, 
and  from  tliese  the  (piantities  of  water  j)unii)ed  were 
calculated. 

CoiiiiECTioxs  I'OH  Test  Coxnrrioxs 

As  the  test  could  not  be  made  under  normal  conditions 
of  operation,  certain  artificial  conditions  had  to  be  created. 
The  water  on  the  suction  side  of  the  canal  was  allowed 
to  accumulate  by  not  pumping  daily.  To  secure  the 
necessary  lift,  the  gates  controlling  the  direction  of  dis- 
charge from  the  new  discharge  basin  were  almost  entirely 
closed,  so  that  an  artificial  discharge  head  in  the  basin 
of  any  desired  height  could  be  obtained  by  increasing  or 
decreasing  the  o])ening  of  the  gates. 

Under  these  artificial  conditions,  when  the  water  on 
the  suction  side  was  higher  than  on  the  discharge  side, 
tiiere  was  1.8;?  cu.ft.  per  sec.  leakage  through  all  the 
gates  and  valves  of  the  old  station.  When  conditions  are 
reversed,  the  amount  of  leakage  becomes  uncertain,  but 
it  is  certain  that  it  could  not  be  less. 

A  more  imjtortant  correction,  which,  however,  could 
be  quite  accurately  measured,  arose  also  from  the  artificial 
conditions  necessary.  The  water  was  discharged  into  an 
empty  canal  '.i  mi.  long.  As  the  length  of  the  water  flow 
increased,  the  head  necessary  to  cause  flow  at  the  puni)) 
end  increased,  which  resulted  not  only  in  a  constant  in- 
crease in  the  area  of  the  water  cross-section  at  the  meas- 
uring platform  (iOO  ft.  from  the  pum])ing  station,  Intt  also 
in  a  reservoir  of  water  of  increasing  volume,  which  had 
been  discharged  from  the  pump  and  did  not  pass  the 
measuring  station  during  the  time  the  pitot-tube  traverse 
of  this  cross-section  was  being  made.  This  reservoir  effect 
was  considerable  until  the  pump  at  the  other  end  of  the 
canal  was  started  and  the  water  level  of  the  canal  assumed 
a  nearly  constant  slo])!'. 

In  like  manner,  as  the  level  of  the  water  in  the  new  dis- 
charge basin  back  of  the  controlling  gates  varied  du ring- 
each  run,  a  correction  had  to  be  made  for  this  change  of 
volume.  This  correction  was  small  during  the  first  i)art 
of  the  test,  but  was  considerable  near  the  end,  as  tlu' 
discharge  basin  avus  being  lowered  to  maintain  a  nearly 
constant  head  on  the  ])um]). 


The  output  of  the  motor  was  (obtained  by  substracting 
the  total  losses  in  the  motor  from  the  total  input.  After 
the  test  the  motor  was  uncoupled  from  the  pump  and 
run  light  with  the  same  field  and  at  the  same  speed,  to 
determine  the  core  loss,  etc. 

The  motor  efficiency  guaranteed  by  the  manufacturer 
was  !)'2i/2%.    Just  after  the  official  pump  test,  the  motor 

SUMMARY    OF    TEST    ON    12-FT.    WOOD    SCREW    PUMP 
Sept.  27,  1915 
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efficiency  was  calculated  as  just  des('ribed  and  found  to 
be  94.3%.  As  certain  very  small  losses,  called  "load  los.ses," 
could  not  be  measured  from  lack  of  sufficient  apjiaratus. 
the  efficiency  under  test  conditions  as  found  by  the  manu- 
facturer— 94.0%  and  94.07% — was  used  in  calculating 
pump  efficiency  instead  of  94. 3^'^.  The  results  of  the 
test  are  suiumarized  in  the  acconipaiiying  table. 
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results  of  the  test  ;  to  Assistant  KngiiK'cr  Louis  T.  Fraiitz,  liowovor,    the    eentrifu;;al    pnnip    freijucutly    require-    a 
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FIG.   8.     COMPAnATIVE  PERPOUMANCR  CURVES  OK  NEW   AND   OLP   DRAINAGE   I>UMP  AT   .N'EW   ORLEANS 

A — Efficiency,    delivery    and    power    curves    of    Wood    screw  pump.     H — lOfTiclency-head   prroup  for  five  pumps. 

(' — IIcjKl-.spccinc   (lolivory   Kroup    for   five   pumps 


who  had  ehar.yu  of  eleetrieal  calculations  and  ohservations; 
to  all  of  the  ohservers  of  the  Sewerage  and  Water  Board 
staff  and  to  the  student  cheek  ohservers  wiio  aided  the 
writer  in  supervising  the  test. 

Wlhiatt  tilhe  W<0)O(dl=P^amip  T©stt 

By  Cjeouge  (i.  Eaul* 

The  new  screw  i)unips  of  tlie  New  Orleans  Sewerage 
and  Water  Board  give  their  hest  efficiency  at  7-  to  8-ft. 
lift  and  show  a  better  figure  for  Ti/2  It.  than  the  best 
of  the  board's  old  centrifugal  pumps  at  its  best  point — 
11-ft.  lift.  But  the  advantages  of  accessibility,  operation, 
first  cost,  etc.,  are  more  than  sufficient  to  dictate  use 
of  the  screw  pnmps  even  if  their  power-consumption 
ch^racteri.stics  were  the  same  as  those  of  the  centrifugals. 

These  jmints,  however,  I  will  pass  for  the  present,  since 
it  is  the  significance  of  the  vastly  different  curves  of 
characteristics  which  Mr.  Wood  has  obtained  in  these 
pumps  to  which  I  particularly  desire  to  call  attention. 
The  improvement  is  apparent  in  the  examination  of  the 
diagram  of  comparative-etiiciency  curves  (5  in  Fig.  8). 
It  seems  to  me,  however,  that  the  local  benefit  is  better 
illustrated  by  comparing  the  cubic  feet  per  second  dis- 
charged per  applied  brake  horsepower  for  the  75  r.p.m. 
screw  pump  and  for  the  other  groups  of  pumps. 

The  best  of  these  pumps,  measured  by  this  yardstick, 
adds  only  50%  to  its  capacity  per  applied  brake  horse- 
power as  its  lift  drops  from  its  point  of  maximum  effi- 
ciency, which  is  11  ft.,  down  to  0,  while  the  new  screw 
pump  increases  its  capacity  per  applied  brake  horsepower 
300%  from  its  lift  for  maximum  efficiency  at  Ti/^  ft. 
down  to    0. 

A  centrifugal  pump. for  low  lifts  with  the  best  charac- 
teristics will  maintain  about  {^^  of  its  maximum  efficiency 
for  a  range  of  lifts  equal  to  about  -f^  of  the  lift  at  which 
said  maximum  efficiency  is  obtained.  These  new  screw 
pumps  for  low  lifts  maintain  /„  of  their  maximum  effi- 
ciency for  a  range  of  lifts  approximately  ly^  times  the 
lift  at  which  such  maximum  efficiencv  is  obtained. 


♦General  Superintendent,   Sewerage  and  Water  Board,   City 
Hall  Annex,  New  Orleans. 


constantly  increasing  applied  hrake  hor.scpowcr,  with  the 
result  that  ils  |)()wer  requirements  must  be  a])i)lied  withf.) 
an  es])ecial  view  of  meeting  the  overload,  which  its  lack 
of  efficiency  at  its  lowest  lift  produces.  The  new  screw 
j'ump,  on  the  other  hand,  when  operating  at  a  constant 
speed  shows  a  rapidly  decreasing  power  demand  as  it| 
lift  decreases,  and  while  it  still  maintains  an  increasing 
discharge,  it  only  uses  its  maximum  power  at  its  maxi- 
mum lift. 

In  a  system,  like  that  in  Xe\v  Orleans,  operated  electric- 
ally with  power  and  ])ump  capacity  designed  to  give  the 
required  output  under  those  low-lift  conditions  which 
require  the  greatest  quantity  of  discharge,  the  power 
requirement  to  operate  all  units  will  be  much  less  with 
screw  than  \vith  centrifugal  pumps.  Since  'as  the  lift 
increases,  the  available  flow  approaching  the  stations 
decreases  and  fewer  pumping  units  have  to  be  operated, 
the  power  recpiircd  to  oi)erate  the  pumps  at  a  low  lift 
will  still  suffice  to  operate  enough  units  as  the  lift  in- 
creases to  take  care  of  the  decreasing  flow.  With  pumps 
driven  by  power  units  capable  of  some  speed  variations, 
the  characteristic  of  the  screw  pump  is  such  that  available 
power  can  be  utilized  at  an  increased  speed  at  lifts  far 
below  the  rated  lift,  without  the  serious  sacrifice  of 
efficiency  which  an  increase  of  speed  entails  with  centrif- 
ugal  pumps. 

T'^xpEuiENCE  OF  Sewerage  axd  Water  Board 

The  function  of  a  drainage-pumping  station  is  to 
maintain  the  water  level  on  its  suction  side  lower  than 
the  water  on  its  discharge  side.  When  it  has  just  ceased 
to  do  this,  it  becomes  an  obstruction  instead  of  an  asset, 
and  its  crucial  test  is  its  capacity  to  discharge  more  and 
more  water  with  less  and  less  power  per  unit  discharged 
as  the  lift  decreases  and  the  necessity  to  pump  therefore 
is  most  urgent.  At  the  most  crucial  point,  if  the  power 
and  the  pumping  capacity  are  properly  adjusted,  one 
will  be  able  to  pump  with  the  same  power  expenditure 
from  three  to  five  times  as  much  water  per  applied  brake 
horsepower  with  pumps  having  the  characteristic  of  these 
new  pumps  as  with  pumps  having  characteristics  like  . 
those  indicated  in  the  diagram  for  the  earlier  pump  in- 
stallations in  New  Orleans — or  with  the  best  design  of 
c*ntrifuo-al  units. 
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Tlio  experieiur  hoiotoforc  of  the  Sewerage  and  Water 
Board  has  heeii  tliat  during  great  storms  when  lifts  were 
iini(-h  below  the  rated  lifts,  the  older  forms  of  ])unips 
jverloaded  their  motx)rs  and  also  overloaded  tlu'  power 
■itations,  so  that  all  |)nniping-stiitioii  units  eould  not  l)e 
maintained  in  ser\  ice.  With  the  11  additional  screw 
pumps  and  less  than  enough  additional  jwwer  to  o])erate 
them  at  their  rated  lift,  hecause  the  tiow  at  rated  lift 
;'an  never  supjdv  all  pumps,  this  condition  will  l)e  re- 
versed. The  decreasing  amount  of  ])ower  required  to 
:)perate  the  new  pumps  as  their  lift  decreases  will  more 
than  eom])eiisate  for  the  excess  amount  required  hy  the 
Did  ones  when  their  lift  decreases  and  the  necessity  to 
|)ump  is  at  its  greatest. 

With  six  great  pumping  stations  at  whicli  the  maximum 
run-off  from  storms  arrives  at  varying  time  intervals 
ranging  from  a  few  minutes  to  about  lY^  'ii'v  the  matter 
jf  increasing  the  power  out])ut  of  the  generating  stations 
from,  say  1,000  lip.  to  over  12.000  hp.  and  starting  uj) 
pumping  units  as  fast  as  the  approaching  flow  will  jter- 
init  is  a  difiicult  and  vital  one. 

In  actual  operation,  therefore,  the  new  screw  pum]is 
will  be  started  first,  as  soon  as  the  water  approa(;hing  the 
station  is  sufficient  to  supply  them,  because  whether  the 
lirst  lift  is  at  above  or  below  the  rated  lift  their  flat 
efficiency  curve  will  give  a  less  absorption  of  power  per 
unit  of  discharge  when  power  is  being  accumulated  and 
is  at  a  premium.  After  all  the  screw  pumps  are  in 
operation,  if  the  ai)pn)aching  water  warrants,  the  other 
pumps  will  be  started.  If  the  approaching  water  is  in 
excess  of  the  capacity  of  all  pumps  at  I'ated  lift,  the  water 
level  on  the  approach  side  will  rise  faster  than  the  level 
in  the  discharge  side,  the  lift  will  decrease  and  the  power 
-aved  by  the  decreased  power  consumi)tion  of  the  new 
|)umps  will  suffice  to  keep  the  old  ones  in  operation 
until  the  required  rate  of  pumpage  is  not  in  excess  of  the 
lapacity  of  the  new  pumps,  when  the  old  pnmps  will 
be  stopi)ed  and  the  new  ones  continued  in  operation, 
l)ecause  they  not  only  pump  the  increasing  lift  due  to 
the  exhaustion  of  the  suction  water  more  efficiently,  but 
♦  hey  are  capable  of  ])umping  it  to  a  much  lower  level, 
that  is,  through  a  higher  lift  than  the  ohl  pumps. 

AnV.WTAGE   OF    I'UMP   AT    SiPIlOX    SrilMIM' 

The  placing  of  a  screw  pump  at  the  summit  of  a  siphon 
instead  of  submerging  it,  as  ai)pears  to  have  been  the 
usual  practice,  makes  it  accessible  for  maintenance  and 
avoids  the  necessity  for  the  very  expensive  gates  required 
to  give  accessibility  to  submerged  screws.  Where  the 
pumps  are  operated  by  synchronous  motors,  it  also  avoids 
the  necessity  for  large  and  very  costly  check  gates  to 
prevent  back  flow  in  case  the  nuitors  go  out  of  step,  which 
iheck  gates  in  the  older  installations  in  New  Orleans  have 
proved  not  only  high  in  first  cost,  but  vei*}'  expensive  and 
difficult  to  maintain  in  good  coiulition. 

Further,  in  order  to  start  the  submerged  'nunps  of  the 
iilder  installation  with  synchronous  motors,  it  was  neces- 
>ary  to  have  telephone  communication  with  the  power 
station  and  to  slow  down  an  engine  and  bring  the  pum])s 
np  to  speed  gradually,  and  when  in  synclironi.sm  to  throw 
liiem  over  the  operating  bus.  This  was  a  tedious  and 
delicate  operation,  not  always  successfully  accomplished 
on  the  flr.4  trial,  and  much  time  was  lost  in  its  accom- 
plishment when  time  was  of  utmost  importance. 

In  designing  the  new  extensions  it  was  recognized  that 
tli6  new  pumping  units  must  he  as  large  as  possible,  and 


liieir  method  of  starting  more  sim[)le  and  certain  than 
(hat  before  described  if  they  were  to  he  of  the  greatest 
|)ossib!e  use.  By  adojjfing  screw  pumps  we  had  precedent 
for  much  larger  units  than  have  ever  l)een  built  in  centrif- 
ugals, and  by  setting  these  screw  ])unips  in  the  sunnnit 
of  a  siphon  we  are  enabled  to  start  them  in  an  empty 
case  i)y  the  mere  throwing  in  of  a  switch,  after  which 
the  ail-  is  exhausted  from  the  pump  case  and  the  pump 
takes  its  load  gradually  without  any  telephoning  to  the 
power  station  or  any  chance  of  being  ])ut  out  of  step. 
Imi'hovixg  the  Old  Dhaixage  Pump.s 
Thi're  are  only  two  attendants  on  wat(^h  at  one  time 
:it  any  of  the  drainage-pumping  stations.  Owing  to  this 
ini|U(»\cd  method  of  starting  and  to  friction  clutches  that 
are  being  built  to  connect  between  the  old  ])umps  and 
motors,  which  will  pennit  these  piimps  also  to  be  started 
l)y  the  throwing  of  a  switch  to  start  the  motor  when  dis- 
connected from  the  pump  and  the  subsequent  gradual 
ajiplication  of  the  loatl  through  the  friction  clutch,  it  will 
be  far  easier  for  the  operating  forces  to  handle  the  sta- 
tions after  their  capacity  has  been  more  than  doubled 
than  it  was  before.  At  the  inception  of  storms  as  the 
tlciw  approaching  the  station  iiu-reases,  it  will  be  far  more 
easy  to  start  the  necessary  pumps  required  to  keep  pace 
with  such  increasing  flow  than  it  has  been  heretofore. 


I     EMQEMEEIRHHG    SCISIOOILS    J 

Massachusetts  Ixstitute  of  Technology 
Writing  engineering  reports  is  being  taken  up  in  the 
new  courses  of  the  Massacliusetts  Institute  of  Technology 
on  engineering  administration.  The  scheme  is  to  give  out 
an  engineering  problem  to  the  students  (third-year  men) 
and  require  a  rejjort  which  nuiy  be  in  the  shape  of  a 
technical  article,  popular  story  or  concise  outline  with  de 
tails  in  ajjpendices,  after  the  style  of  formal  reports. 

The  date  of  the  dedication  of  the  new  Technology 
linildings  in  Cambridge  has  i)een  fixed  as  June  l-t,  1!)1(). 
This  is  in  Commencement  Week.  The  Chairman  of  the 
Dedication  Celebration  Committee  is  C.  A.  Stone. 

The  stonework  of  the  initial  structures  is  practically 
cnmpleted.  Interior  floors  are  lieing  finished.  Hough 
plumbing  is  all  in  place  and  installation  of  fixtures  is 
under  way. 

I5i;()wx  rMVEltsiiv 

.Vi'rangenuMits  \\;\\v  been  completed  foi'  the  regular  ad- 
mission  at  mid-year  as  well  as  in  Septendjer  of  new  stu- 
dents, candidates  for  the  degree  of  A.B.  and  Ph.B.  The 
new  plan  goes  into  effect  in  Feliruary,  191 G,  at  the  be- 
ginning of  the  next  semester.  Brown  is  the  first  of  the 
Xew  England  colleges  to  meet  the  increasing  den'and 
from  the  nud-wiliter  graduates  of  high  schools  and  aca- 
demies that  they  be  allowed  to  enter  college  without  sir 
months'  delay.  To  facilitate  admission  the  university 
will  hold  a  special  set  of  entrance  examimitions  prior  to 
the  o])ening  of  the  second  semester.  Examinations  con- 
ducted under  the  supervision  of  the  College  Entrance 
Kxamination  r)oard  and  certificates  issued  by  schools  hiv- 
ing that  privilege  will  al.so  be  accejjted.  No  extensive 
change  in  the  present  system  of  continuous  year  courses 
in  the  curriculum  has  been  made,  a  special  schedule  for 
1!ie  new  students  lieing  arranged  which  will  allow  them  to 
fall   in  with  till'  general  program  the   following  autun!i! 
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Model  Roe^dllbunnldlBini^  Flaimt  of  a 
Kenafttiacltey  CoTuiirttfty 

Fiivcttc  ('(>inil\,  Kciidicky,  of  which  Iji'.\iiijiti)ii  is  Ihc 
cmiiity  .scat,  is  i('|niti'il  lo  havo  i'slal)lishc(l  a  rfinarkahK' 
record  in  road  iinprovciiu'iit,  h(>fiun  in  ISiHi  l)y  tlio  |)iii- 
chasi>  of  loll  roads  for  .1;;>:);.\()(l().  Two  \cai's  a;^-o  i|.  was 
ilocidod  to  do  the  i-oaiilinildin.u  wilh  coiinly  day  lahoi-  and 
county-owned  (M|iiiiiinent  rather  lliaii  hy  contract.  'Idiei'c 
ai'c  al)()ut  oSo  mi.  ot  roads  in  the  county  system,  all  hut 
live  of  which  were  ori^uiiially  sui'taced  with  watei-hound 
macadam. 

The  county  ha>  a  I'enti'ally  located  supply  station  of 
ino  tons"  cajiatity.  Sand,  stone,  cement  and  asphalt  are 
brought  in  railway  cars.  The  asplialt  is  stored  in  stcam- 
licatcd  reservoirs  having  a  capacity  of  21,000  gal.  Tlierc 
.is  a  warehouse  I'or  storing  cement,  nuicliinery,  etc.  Stone 
is  obtained  from  l;5  quarries,  owned  hy  the  county  ))ut 
operated  liy  coutractcn's.  Thei'e  is  a  central  crushing 
plant  operated  hy  inmates  of  the  county  workhouse.  From 
the  crushing  plant  the  stone  is  trans])orted  by  freight 
cars  to  the  central  sujjply  station  and  uidoaded  l)y  gravity 
into  concrete  storage  bins  from  tracks  overhead.  There 
are  cigh't  sand  and  stone  bins,  each  of  50  tons'  capacity, 
which  are  emptied  by  gravity  through  a  traveling  chute 
(see  Fig.  1  ).  ' 

The  other  county-owned  equi|)ment  incdndes  a  White 
"good  roads"  truck,  a  White  pressure  asphalt  distributor, 
two  4-cu.yd.  Troy  trailers  (Fig.  8),  an  elevating  grader,  a 
scarifier,  two  road  rollers,  two  concrete  mixers  and  a  ro- 
tary broom.    Wilh  this  equipment  and  a  force  of  20  men 


the  couidy  duiing  the  last  season  rebuilt  22l/j  nii.  of  old 
macadam,  built  ^iO  conc'rete  bridges  and  culverts,  laid 
S,000   ft.  of  culvert   pi|)e  and  rlistributed  80,000  gal.  of 

a.-phidt   in  the  surfiU'c  treatment  of  'i.")  mi.  of  roads.     As 


>T(ilJ    THUCK   HAULINCJ   URADKU 
COUNTY    ROAD    WORK 


IN    KAVKTTE 


an  example  oi  the  elliciency  of  the  i)resent  system,  it  is 
said  that  a  concrete  bridge  on  whicli  the  bids  from  con- 
tractors varied  from  $750  to  $1,100  was  built  liy  county 
day  labor  under  the  supervision  of  the  County  Engineer 
for  only  $100 — a  comparison  whicli  shows  not  merely  sav- 
ing of  profit  but  efficiency  of  work. 

In  120  working  days,  May  1  to  Oct.  31,  the  truck  and 
trailers  hauled  5,882  tons  of  stone — an  average  rate  of 
4i)  tons  per  day,  for  an  average  distance  of  4  mi.,  at  $ 
cost,  including  operation  and  maintenance,  of  $9  per  day, 
18.4c.  per  ton  or  f.fic.  per  ton-mile.     The  truck  was  fre- 
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FIG.  3.   HAULING  STONE  FOR  FAYETTE  COUNTY 
ROADS,  KENTUCKY 

quently  uspcl  to  pull  a  scarifier  and  occasionally  to  draw  the 
elevating  grader  as  well  as  a  common  road  grader  (Fig.  2 ) . 
Fayette  County  cnihraces  about  370  sq.mi.  and  has  a 
|)opulation  of  .")(;.0()0.  The  county  engineer  is  Robert  W. 
Ilavis,  Lexington,  Ky. 

Bricks  laid  on  a  mortar  lied  on  a  concrete  foundation 
that  completely  incases  tlie  steel  ties  and  a  part  of  the 
rails  is  the  form  of  street-pavement  construction  adopted 
lor  Tuscarawas   St.   \Y.,  Canton,   Ohio.     As  T-rails  are 


u.-;e(l,  s])ecial  nose  brick  are  laid  at  the  gage  side  for 
the  wheel  flanges.  Wood  ties  were  u.scd  on  parts  of  the 
track  because  access  to  the  car  ijarns  and  sunnner-re.sort 
traffic  would  not  permit  the  interruption  of  the  car  serv- 
ice necessary  for  this  type  of  construction. 

After  the  old  track  was  removed  and  the  excavation 
completed,  the  rails  wire  bolted  to  the  steel  ties,  the 
track  brought  to  grade  by  blocking  under  the  rails,  and 
the  concrete  ( 1  :  :! :  ."),  with  gravel  aggregate)  was  poured 
in  one  operation  to  form  a  monolith  slab  inside  and  out- 
side of  the  rails. 

No  traffic  was  allowed  for  ten  days  after  the  concrete 
was  placed.  Where  there  was  only  a  single  track,  traffic 
was  maintained  by  means  of  a  portable  track  laid  upon 
the  old  pavement  and  pn)\  idcd  with  cro.s.s-overs.  No 
traffic  was  allowed  during  the  laying  of  the  brick  pave- 
ment nor  until  the  grout  filler  had  set. 

Where  there  were  double  tracks  the  brick  i)aveiueiit 
was  laid  on  one  side  at  a  time — on  one  track  and  the 
devil  strip  simultaneously,  the  cars  being  operated  on 
the  other  track  oidy.  The  running  of  the  cars  on  the 
one  track  did  not  appear  to  affect  or  disturb  the  grout 
filler  on  the  devil-strip  side,  apparently  because  of  ex- 
l)ansion  strips  along  the  outside  of  the  rail,  wliieli  took 
up  the  vi])ration  in  the  track. 

Where  wood  ties  were  used  a  dry-mixed  concrete  Avas 
thoroughly  tamped  under  and  around  the  ties  and  under 
the  rails.  There  is  to  date  no  evidence  of  any  movement 
in  the  brick  surface  where  steel  ties  were  used,  but  as 
was  expected,  there  is  some  .movement  wliere  the  wood 
tics  were  used. 

The  brick  (wire-cut-hig)  were  laid  "i  |  in.  below  the 
top  of  the  rail,  to  avoid  the  hammer  of  car  wheels.  This 
does  not  in  any  way  offer  obstruction  to  the  pa.ssage  of 
wheels  of  either  slow-  or  fa.st-moving  vehicles;  in  fact, 
the  small  amount  of  jarring  experienced  by  the  occu- 
pants of  vehicles  ])as.sing  at  all  angles  over  the  tracks 
ha-;  been  commented  upon. 

These  street-car  tracks  carry  intern rlian  ears  weigh- 
ing about  35  tons.    The  same  type  of  constructiim  is  \]m'i\ 


s-e^ 

-4-8f- 


As^-f\  J-    '    ^l^'fr/fsc^  Pa>'^C!  Blocks, ^x^ixSz  -j,     \    '    '         BShKf\tsnf,„n-      VV'o'Z^^^  ' 


SINC-LK  -TRACK  CONSTRUCTION 
(Asphalt  Paving  using  Vitrified  Blocks) 


/\j^  5''  Concrete 

■  6  Concrefv 

6UTTER  CONSTRUCTION 
(Asphalt  Fbving  using  Vitrified  Blocks) 


K 


;"r- 


■m'-Si—„ 
s'li- 


,!:■" 

I  ^^ncqie  5.Vf.'   .'tc 

\1i->-:^:.;^...^ 

'"^ -----7-  .              ^. 

l"Mor-^ar  Bed.  \,       /•i'txpansion  Joint  ^_ Vifnfied  Ftiving  Blocks  ^hfxSf--^  '    Vi'sand  O^ron- 


DOUBLE  -TRACK  COMSTRUCTIOM 
(vitrified-BlocK  Fbving) 


■5' -   -  >K 3'     >-l-<- 


X 


X 


"  ^' ""'H  7"  Tee  Rail.  951b.., 


BRICK-I'AVED    STREET-UAILW.\ Y    TRACK   CONSTRtlCTIOX.    C.A.NTON.    OHIO 


78 


K  i\<;  I  \  !■:  !■;  IM  N(i      N  K  \VS 


Vol. 


No. 


in  ("aiitoii  on  nil  strcrt  railwiiy  ti'iicks  lirinu  MMnnst  rndcil 
or  till  new  Iniiks.  except  wiiori'  only  lilv  lar.-  mic  iimmI. 
Ilfiv  'l'-niil.><  \vi'i;;iiiiii:  .S.'i  Ih.  per  yi\.  iirc  nscil  iii-ti'Mil 
of  U')  II).  a.><  wore  nscd  in  tliis  particiiliir  case. 

'J'lic  street- rail  way   cuniiiany   does  all    the   \vorl<    excepi 

tnrnisliin^'  and  placing   the  niurtar  lied  I  wearinL;  snr- 

I'ace.  The  cost  of  the  hricL  pa\inL;  in  the  si  reel-raih\a\' 
area  was  .$!.•.'(;  per  s((.ul.  The  ex(a\alinn  eusl  lOe.  per 
eU.vd.      The    eilv    eni^illeer    (if    Canton     L<    W.     I'l.    Sai-\ei'. 


Sileell  Pipe  ILsis 

\\\  \:.  (;.  M  \i!Ki.i:v* 

In  the  Tall  of  isn:;,  Milton  Flory,  owner  of  a  ;;i'ist 
mill  in  the  then  villaj^e  of  |5an<;or,  I'enn.,  huilt  a  steel 
intake  pipe  and  installed  a  turhine  to  take  the  place  of  an 
open  miilraee  and  waterwheel,  as  well  as  to  nnd<e  way 
lor  ei'rtain  niunieipal  inipio\enients  and  eliminate  oeca- 
.sional   losses  due  to  oxciilow   I'rom  the  race. 

The  distance  IVomi  the  dam  to  the  nnll  was  ahont  ;].'200 
ft.  To  huild  llu>  pipe,  ahout  7(10  sheets  of  steel  i'',.  in. 
thick  !)y  .■)\S  ft.,  and  !l(i.(l(ll)  ri\cts  wei-e  i-e(piii-ed.  The 
mati'rial  was  rej^'ular  boiler  steel,  jnirchascd  from  tlu>  In- 
ternational Roller  W'oi'ks.  The  i-i\ets  were  heated  in  a 
h.and  furnace  and  (li'i\cn  by  hand  at  a  local  machine  slio]); 
six  sheets  were  rivetetl  at  a  time  and  the  30-ft.  section 
was  delivered  to  the  laying  point.  A  gang  of  seven  men 
laid  the  pipe  on  blocking  placed  in  the  bed  of  ^fartins 
Creek.     About  90  ft.  of  pipe  was  placed  each  day. 

The' steel  pipe  has  made  a  remarkable  record  when  it  is 
considered  that  it  was  half  submerged  and  constantly 
exposed  to  the  weather.  The  creek  has  its  source  in  the 
springs  of  the  Blue  Jlountain,  some  10  or  15  mi.  distant, 
and  tests  chemically  pure  with  a  trace  of  sulphur. 

Traces  of  deterioration  began  to  appear  in  the  pipe  in 
li)OT  in  the  form  of  small  corrosion  holes.  These  were 
promptly  plugged,  but  in  1912  the  seams  began  leaking 
and  general  deterioration  began;  numerous  plugs  and 
bands  were  placed  each  year.  At  some  points  no  atten- 
tion was  given  the  leaks,  and  during  the  winter  months 
great  mounds  of  ice  would  accumulate  along  the  pipe. 
as  illustrated.    The  steel  pipe  was  placed  at  an  expense  of 


'I'lie  shores  shown  in  Ihe  aicom |iany ing  view  are  of  » 
l\p|'  patented  b\  II.  \\  .  I.'oos,  of  i.'oos  Bros.,  contractor.- 
of  Cincinnali,  Ohio,  ami  have  been  used  succeHsfullv  ii, 
a  Mundier  of  concrete  buildings.     Their  special   feature  ia 


BUILDING    .SHORK    ADJUSTABLE    AS    TO    HEIGHT 

the  ease  with  which  they  can  be  adjusted  to  heights  be- 
tween 8  and  16  ft. 

The  lower  section  of  each  shore  is  a  4x4-in.  stick,  8  ft. 
long,  to  the  top  of  which  are  ^nkvd  2x4-in.  pieces  that 
serve  as  guides  for  the  two  2x4-in.  struts  which  make 
the  upper  8-ft.  section.  Along  the  sides  of  the  lower  4x-l 
are  nailed  1-in.  channeLs,  the  outstanding  legs  of  which 


FIG.   1.     REPAIR.S  ON  FLORY  PIPE,  AND  A  LEAK 

about  $9,000.  Today  a  36-in.  wooden  pipe  replaces  the 
steel  at  a  cost  of  $(i,000.  and  it  is  the  hope  of  the  owner 
that  it  shall  supply  water  to  his  mill  for  at  least  40  yr. 
The  static  head  today  is  about  44  ft.,  with  a  pi-essure 
of  about  20  lb.  at  the  mill. 


•Secretary,  S.   Flory  Mfg.   Co.,   Bangor,  Penn. 


FIG.    2.      WINTER    SCENE    ALONG    LE.JiKV    STEEL   PIPE 

have  been  sawed  to  form  ratchet  teeth  that  engage  the! 
band-iron  tongs  fastened  to  the  lower  ends  of  the  2x4-in., 
sticks.  I 

In  operation  the  tongs  grip  the  ratchet  teeth  when  the 
upper  strut  is  under  load,  so  that  the  control  of  the  shore 
is  automatic.    Each  shore  weighs  about  60  lb. 


.lanuarv  i:!,  in  Hi 
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A  Howiiiaii  (litflicr  and  grader  is  used  bv  the  Xoii'olk 
ontlierii  H.H.  for  clearing  roadbed  ditehes,  widening  llUs 
nd  trimming  the  slopes  of  cuts.  Maciiines  of  this  mal\e 
ave  been  usetl  l)y  tlie  Southern  Pacific  Co.  and  the  Mis- 
ouri,  Kansas  &  Texas  l!y.  with  iiiiiroi'nilv  good  results. 
)n  the  Soutliern  Pacific  tlic  ditcher  in  a  single  month 
andled  22,3^0  y(L  from  S.criO  lin.Ft.  of  ditch,  at  a  cost 
I'  about  (ii/^c.  pel  yd.,  to  which  was  added  3i^c.  per  yd. 
or  the  work  of  shifting  signals  and  cattle  guards,  dressing 
he  ballast  and  trimming  the  ditches  and  carrying  them 
way  from  the  ends  of  the  cuts.  In  18  mo.  this  machine 
veraged  8,T20  cu.yd.  per  mo.  at  a  cost  of  15c.  per  yd.,  or 
Oc.  including  repairs  and  tlie  miscellaneous  work  just 
lentioned. 

The  machine  is  a  50-ft.  steel  flat-car  anil  is  c(iuip])ed 
or  four  kinds  of  work — excavating  side  ditches,  plowing 
lard  material,  spreading  dum])ed  nuiterial  and  dressing 
lie  slopes  of  cuts.  All  operations  are  controlled  by 
oinpressed  air  su])})lied  from  large  reservoirs,  which  are 
barged  at  100  lb.  pressure  by  three  brake  pumps  on  the 
ar.  Steam  for  these  pumps  is  taken  from  the  locomotive, 
^'he  weight  of  the  machine  comyjlete  is  about  70  tons. 

The  car  carries  two  steel  gallows-frames,  each  sup- 
lorting  two  jib  cranes  with  4-yd.  scraper  buckets  sus- 
pended in  a  bail  and  handled  by  two  vertical  air  cylinders. 
n  soft  material  the  bucket  will  fill  to  about  5  yd.  The 
urger  cylinder,  21xt)0-in.,  operates  the  hoisting  chains, 
rhile  the  other,  12x()0-ui.,  operates  the  dumping  chain 
ttached  to  the  rear  of  the  bucket.  With  the  nuichine 
11  place  ami  ready  to  start,  as  in  Fig.  1,  the  two 
urward  buckets  are  lowered,  and  the  locomotive  pulls 
head  slowly.    W'iicii  the  Ijiickets  are  loaded  they  are  swung 


FIG.    2.      PLOWING    ROADBED    WITH    DITCHING    IM.KCHINK 

up,  and  the  rear  buckets  arc  dropped  and  filled,  "^riie  nui- 
chine is  then  hauled  rapidly  to  the  dumj)ing  ])oint.  where 
the  buckets  are  dumped,  aiul  returned  for  another  load. 

For  spreading  material  dumped  along  the  track  on  fills 
or  in  yards  there  is  a  scraper  blade  hinged  against  the 
side  of  the  car,  as  shown  beneath  the  rear  bucket  in  Fig. 
1.  AVhere  the  niatciial  is  too  hard  for  excavating  by 
the  buckets  or  wiicic  liard  material  is  to  be  loosened  for 
widening  the  roadbed  Ix'yond  the  reach  of  the  Ijucket,  the 


A  X  I  ) 
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u'riiKitN   i:  i; 


Fli-.      1         UAII.WAN      |)|-|-CM  l.\i 

The  forward  bucket  is  shown  lowered  and  the  rear  one  raised.  Beneath  the  latter  is  the  scraper  board  or  leveler. 
)Tlire  vertical  cylinders  operate  the  buckets.  The  horizontal  cylinders  at  the  rear  are  to  govern  the  position  of  a  plow 
iattachment. 
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FlC.     3.       TRIMMING     THE    SLOPES    Ui<'    CU'l.S     W  ITH     THIO 
DITCHING   MACHINE 

niachiiie  handles  a  heavy  ])lo\v,  which  is  illustrated  in  Fig. 
2.  For  dressing  slopes  or  widening  cuts  there  is  a  sera]).>r 
attached  to  a  pair  ol'  telescopic  struts,  as  shown  in  Fig.  3. 
The  scraper  is  used  also  to  form  a  shoulder  I'or  the  bal- 
last. 

The  nmchine  requires  a  crew  of  only  three  men  in  addi- 
tion to  those  on  the  locomotive.  The  machine  was  in- 
vented by  Benjamin  Bowman,  of  Springfield,  Mo.,  and 
is  sold  by  the  T.  W.  Snow  Construction  Co.,  Ellsworth 
Building,  Chicago. 

'^: 

Bv  Edwaki)  ^r.  Li:Flufy* 

A  submerged  ]2-in.  cast-iron  flexible-joint  water  main 
through  False  Creek,  Vancouver,  B.  C,  failed  recently 
by  a  "draw-out"  caused  by  settlement.  When  examined 
by  a  diver,  the  pipe  was  found  to  have  separated  com- 
pletelv  at  the  point  S,  Fig.  1,  leaving  an  o])ening  about 
ll/o  in.  across. 

A  split  sleeve  (Fig.  2)  was  designed  to  inclose  both 
the  bell  and  the  spigot,  and  in  order  that  this  sleeve  should 
bolt  together  properly  and  that  the  packing  glands  should 

SOUTH 


iMid  su|i|inrt  tiirt'r  fiber  joint-;  in  llic  |ii|ic  line.  'I'lic  sup- 
|)orting  nuiterial  was  cunrictc,  mixed  on  a  sccjw  and  low- 
ered in  bags  to  the  ilivej',  wlio  de|)osite(l  tbe  bags  as  rc- 
(|iiirc(l. 

There  was  no  ohjcetioii  to  raising  the  main  al)o\'e  the 
bed  of  tbe  creek  as  indicated,  as  False  Creek  is  in  process 
of  being  filled  in  for  industrial  pur])oses  and  a  railway 
ti'rniinal. 

The  ])aekings  used  in  this  repair  sleeve  consi>te(l  of 
two  rubber  gaskets  at  eaeli  end.  |ihiee(|  in  position  so  that 
the  joint  on  the  inner  gasket  is  not  o|)posite  that  on  the 

OUtel-    iJlie. 

Erectaira^  a  Hew  B^nldncag  Aro^iad 
aira  OEdler  Oime 

l>]recting  a  new  suburban  baidv  building  around  an  older 
iuid  smaller  one  that  was  kejjt  in  service  during  the 
operations  is  an  interesting  piece  of  structural  work  in 
Detroit.  The  Highland  Park  State  Bank,  at  :5030  Wood- 
ward Ave.,  having  a  very  large  business  owing  to  its  prox- 
imity to  large  manufacturing  plants,  had  outgrown  its 
(puirters.  It  was  very  desirable  to  avoid  moving  to  a  tem- 
porary location,  and  it  was  necessary  therefore  to  plan 
some  way  of  erecting  the  new  structure  without  interfer- 
nig  with  the  business  of  the  institution. 

The  old  building  was  50x571/^  ft.,  two  stories  high,  the 
first  floor  being  used  for  banking  purposes  and  the  sec- 
ond floor  for  offices.  The  new  building  is  50x150  ft.  Its 
main  portion  is  only  one  story  high  and  has  steel  columns 
in  the  side  walls  supporting  roof  trusses  which  span 
the  entire  width.  There  is  secondary  steel  framing  for  the 
mezzanine  floors. 

Temporary  partitions  were  built  Just  inside  the  walls 
of  the  old  structure,  and  the  roof  was  supported  by  shor- 
ing. The  exterior  walls  were  then  removed  so  that  the 
( ontractor  could  proceed  with  the  erection  of  the  new  steel- 
work and  the  exterior  face  of  the  new  building.  The 
height  of  the  now  building  is  sufficient  to  allow  the  roof 
trusses  to  be  placed  above  the  roof  of  the  old  building. 


FIG.    1.      REPAIKING    BREAK   IN    12-IN.    SUBMERGED 
WATER   MAIN,    VANCOUVER,    B.    C. 

enter  withoTat'-biuding,  it  was  necessary  to  get  the  pipes  A 
and  B  (^g.  1)  into  line.  This  involved  raising  the 
lower  end  of  5.  To. avoid  overstraining  the  other  flexible 
joints  in  fh'is  operation-,,  it.  was, found  necessary  to  raise 

♦Assistant  Engineer, ^Water-Works  Department,  Vancouver, 
B.  C 


Cen-f-er  Line 


FIG.    2.       SPLIT    SLEEVE    FOR    INCLOSING    BELL    AND 
SPIGOT   OF  BROKEN  WATER  MAIN 

The  rear  of  the  new  building  (beyond  the  older  one); 
will  be  completed,  and  the  bank  will  then  move  into  this 
])ortion  Avhile  the  old  structure  is  being  removed  and 
the  new  front  portion  completed. 

The  accompanying  view  shows  the  new  steel  framing 
find  roof  practically  completed  and  the  forms  in  ])lace 
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ERECTIXc;    A    XKW    HANK    BUILDING    AROUND    AN    OLD   ONE 


•  the  concrete  floors  of  the  rear  portion.  The  old  huild- 
;  has  its  front  and  roof  intact  and  a  temporary  parti- 
n  for  the  side.  At  tlie  right,  beyond  the  old  building,  is 
rt  of  the  new  brick  exterior  wall.  The  erection  was  done 
means  of  stiff-leg  derricks. 

The  architect  for  the  building  is  Albert  Kahn,  and  the 
itractor  is  the  Albert  A.  Albrecht  Co.,  both  of  De- 
iit. 


benchmark  to  be  used  all  through  the  construction  period.  It 
was  placed  on  the  river  bank  (the  whole  site  is  in  marsh), 
and  to  bo  immovable  had  to  be  carried  down  to  solid  ground. 
A  pile  was  driven  and  the  exposed  portion  of  the  pile  was 
surrounded  and  capped  with  concrete,  as  the  view  shows. 
An  instrument  platform  was  built  around  the  benchmark, 
also  founded  on  piles,  in  order  to  make  observations  free 
from   disturbance   by   the   vibration    from   trains   on   a  railway 


LIne-Tliron-Intzr  <iun»  similar  to  those  in  use  by  the  life- 
ing  service  for  throwing  lines  to  wrecked  vessels  have 
>n  installed  at  certain  lighthouse  stations  on  the  Alaska 
ist  to  facilitate  the  pas.sing  of  lines  from  the  station  to 
isels  approaching  with  supplies.  Similar  guns  are  to  be 
ced  on  the  lightliouse  tenders  to  be  used  in  passing  lines 
other  vessels  in  heavy  weather. 

Te«t«  of  the  Friction  Coefliclent  of  stone  on  stone  for  pos- 
le  use  in  dam  design  were  made  by  H.  Sliifrin  and  reported 
a  thesis  for  the  degree  of  bachelor  of  science  in  civil  en- 
leering  at  Wasliington  University  in  1913.  The  article  by 
L.  Lasler  on  a  similar  subject  in  "lOngineering  News,"  July 

1915,  p.  l.'iG,  served  to  bring  out  tlie  tliesis  from  its  place 
the  university  archives.  Mr.  Shifrin's  tests  were  made  on 
all  blocks  of  shale  and  limestone  about  72  sq.in.  in  area, 
'ich  were  planed  to  surface  and  polished  by  rubbing  one 
e  on  another.     The  frictional  values  were  found  by  comi)ar- 

the  pull  required  to  move  horizontally  a  block  piled  with 
ying  weights  and  resting  on  the  other  block.  The  pulls 
]ied  from  0  to  275  lb,,  and  the  loads  from  0  to  47.'>  lb.  Aver- 
,'  values  of  the  coefflclent  of  friction  were  as  follows:  Shale 
I  shale — dry,  0.60;  shale  on  shale — wet,  0..'')4;  limestone  on 
!le — dry,  0..")9;  limestone  on  shale — wet,  C.'jl;  limestone  on 
estone — dry,  0.75;  limestone  on  limestone — wet,  0.71.  The 
'|t  two  of  these  figures  may  be  compared  witli  the  corre- 
indlng  values — 0.61   and   0.54 — found   by   Mr.   Lasier. 

Conorete-Capped      IHle      as      CoDNtruotion      Bencliinark — In 

|lding    the    Essex    power    station    on    the    meadows    in    the 

itheast   part   of   Newark.   N.   J.,    the   Public   Service   Electric 

engineers  at  the  start  of  their  operations  set  a  permanent- 


CONCRETE-C'AIM'EI)    I'lLE-liENCH.MARK    FOR    CONTROL 
OF  CONSTRUCTION,   ESSEX   TOWER   STATION 


Hi 
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trai'k  directly  aloiiKslilt-.  The  work  wns  dlroctetl  by  N.  A. 
Carlo,  Chlif  Knttliu'er.  Public  Sfrvlro  lOloctrlo  Co.,  Nowark. 
Thlu  bciu'hmark  has  conipU'li'd  ita  m-ivlcu  ho  far  an  coiK'oruH 
tlio  plant  as  now  built  (Loniplotod  latr  In  llIU)).  Ilowivir. 
the  station  Is  dfslRned  for  siu'iOHslve  extonslon,  by  bulUllnn' 
additions  on  bolU>r  liousi'  and  turbine  house,  from  the  prcsfnt 
cai)aelly  of  50,000  kw.   to  an   ultlinato  c-apaclty   of  200,000   kw. 

SniiilliliiNtliiK  ■•  Moiiiiiiiciit — So  completely  had  smoke  and 
dirt  r.dii.i'd  to  a  iliill  monotone  the  color  of  tho  .SoIiIRmn 
and  Sailors'  Monununt  in  the  Public  Si|Uarc  Of  Cleveland, 
Ohio,  that  citizens  Rcncrally  were  surprised  to  learn  that  the 
stone  in  It  is  of  two  kinds,  dissimilar  In  texture  and  color — 
buff  sandstone  and  bluish  uranilo.  Sandblast  Is  belnf?  cm- 
ployed  to  clean  the  stonework,  which  will  later  be  heated  and 
filled  with  liquid  pnrallln  to  protect  It  nKalnst  the  action  of 
the  smoky  atmosphere  and  to  Rive  a  surface  which  can  be 
washed.  It  Is  easy  to  pick  out  in  the  picture  the  parts 
which  had  been  cleaned  at  the  time  the  photoRraph  was 
lalicii      namcl\.     tlie    camum     lialls    at     111.-    Icll    of    tin-    base    cf 


A    $2,000    SANDBLAST    RENOVATIXO    .luB 

the  main  shaft,  some  of  the  stonework  just  below  the  cannon 
balls  and  the  facade  against  which  the  ladder  leans.  The  dust 
which  can  be  seen  above  the  figures  at  the  right  in  the  pic- 
ture comes  from  behind  the  canvas,  where  sandblasting  is  in 
progress.  The  granite  is  the  dark  areas  around  the  arches  in 
the  facade.  The  power  plant  of  the  sandblast  outfit  consists 
of  a  gasoline  engine  and  an  air  compressor  mounted  on  the 
wagon  in  the  left  foreground  of  the  picture.  Compressed  air 
at  30-lb.  pressure  passes  from  the  storage  tank  in  the  wagon 
through  a  %-in.  hose  to  the  sand  tank,  where  it  picks  up 
silica  sand.  A  5-cu.ft.  sand  tank,  which  lasted  about  1  hr. 
with  two  nozzles  working  and  required  sliutting  down  work 
until  it  was  filled,  was  replaced  by  two  tanks  of  about  3  cu.ft. 
each,  connected  in  tandem,  so  that  when  one  was  supply- 
ing sand  to  the  air  line,  the  other  could  be  filled.  Silica 
sand  cost  about  $6  per  ton  and  is  used  over  and  over.  The 
job  is  taken  at  a  lump  sum — $2,000  in  round  numbers — and 
includes  putting  in  eight  gratings  for  ventilation,  calking 
joints  in  the  floor  with  oakum  soaked  in  oil  over  which  a 
layer  of  cement  mortar  will  be  placed,  pointing  all  the  stone- 
work and  cleaning  the  bronze  statues.  About  three  months 
of  working  time  will  be  required  to  complete  the  job.  On 
account  of  inclement  weather  work  was  suspended  in  No- 
vember  to   be    resumed   in   the   spring. — C.   E.   Drayer. 

A  Small  StiS-Iegr  Derrick  on  wheels  was  used  for  trans- 
poiting  and  setting  the  concrete  curbing  of  the  drives  and 
basins  in  front  of  the  Kensico  dam  of  the  Catskill  water- 
supply.  New  York  City.  It  Is  shown  by  a  view  herewith. 
At  the  time  the  picture  was  taken  the  concrete  blocks  were 
being  cast  and  stored  at  a  point  about  600  ft.  to  the  right 
of  the  derrick.  A  single  hauling  line  passing  over  the  end 
of  tile  derrick  boom  and  attached  to  one  of  the  two  drums 
of  the  steam  hoist  snaked  the  blocks  along  the  ground  to 
a  point  under  the  boom,  where  they  were  picked  up  and 
placed    by   separate   lifting   lines.      The   derrick   can   of   course 


USING   A   SMALL,  DERRICK  TO   SET   CONCRETE   CURB, 
KENSICO   DAM 

move  itself  from  place  to  place  in  a  similar  manner,  or  ma,y 
be  moved  long  distances  by  horses  or  a  tractor.  The  con- 
tractor for  this  work  Is  H.  S.  Kerbaugh,  Inc.,  6  Church  St., 
New  York  City,  who  has  the  contract  for  all  the  work  In 
connection  with  the  dam,  and  who  has  displayed  a  great  deal 
of  originality  In  methods  of  construction,  as  described  In 
"Engineering  News"  of  May  21,  1915,  in  an  article  on  the 
masor.ry    construction    work. 

.\  Honiemnde  SwinKiiie-nooni  I>errick  was  used  to  erect 
the  timber  framing  of  the  bleachers  at  the  Sheepshead  Bay 
Motor  Speedway,  desci-ibed  in  "Engineering  News"  of  Aug. 
19,  1915.  The  illustration  shows  the  general  construction  of 
this  derrick.  An  interesting  detail  is  the  joint  at  the  base  of 
the  boom.  The  square  timber  forming  the  boom  is  rounded 
off  with  an  adz  or  ax,  and  this  rounded  end  fits  in  a  corre- 
sponding socket  carved  out  of  two  horizontal  timbers  fast- 
ened to  the  foot  of  the  mast.  The  weight  of  the  boom  is  all 
tliat  holds  it  in  pLice.  The  socket  allows  of  swinging  through 
an  arc  of  about  45°.     The  motive  power  employed  was  a  horse. 


HOMEMADE    DERRICK    FOR    ERECTING   TIMBER 
BLEACHERS 
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Not  many  fiijiiiioLMiii^r  societies  have  felt  it  necessarv 
to  limit  their  iiicnibership  list  from  the  standpoint  of 
numbers.  To  annex  new  members,  and  thus  increase  the 
wealth  and  importance  of  the  organization,  is  a  general 
and  impelling  desire,  especially  among  the  local  techni- 
cal societies.  Nor  have  many  societies  the  temerity  to 
increase  their  initiation  fees  300%  and  double  their  an- 
nual dues,  in  one  swoop.  In  view  of  this  the  following 
statement  just  issued  by  the  American  Iron  and  Steel 
Institute  may  occasion  both  surprise  and  envy : 

The  active  membership  list  of  1,250  is  full,  and  the  asso- 
ciate membership  list  of  250  has  only  S  vacancies.  The  board 
of  directors  decided  not  to  increase  the  number  of  members 
■n  either  class.  Temporarily  some  members  eligible  to  active 
membership  are  being  elected  associate  members.  When  that 
list  shall  have  become  filled,  no  more  members  will  be  electd 
except  to  fill  vacancies.  The  board  decided  to  increase  the 
admission  fee  from  $5  to  $20  and  the  annual  dues  from  $10  to 
$20,  effective  with  the  beginning  of  the  new  institute  year. 
May  1,  1916. 

How  To  Opeirsife®  Ismlh©^  T^jaMs 

Highly  trained  engineers  are  freely  engaged  and  liber- 
ally paid  by  many  American  cities  to  design  engineering 
works  that  embody  the  latest  theory  and  practice  of 
technical  science.  When  those  very  works  have  been 
completed,  they  are  often  dedicated  with  elaborate  cere- 
mony and  a  free  exchange  of  congratulations.  So  far, 
so  good.  Then  a  change  comes.  The  works  designed 
and  built  with  intelligence  and  skill  and  dedicated  with 
liigh  pride  are  delivered  up  for  sacrifice  in  operation  to 
political  place  hunters.  The  money  provided  for  opera- 
tion may  be  too  little,  too  much  or  just  about  right,  ac- 
cording to  a  variety  of  chances;  but  it  is  sure  not  to  be 
.■;pent  wisely  in  any  event.  The  operating  results  are 
therefore  poor,  the  plant  is  not  properly  kept  up,  and 
L'verything  goes  from  bad  to  worse.  Then  perchance  the 
original  designing  engineer  gets  all  the  blame  for  poor 
results,  for  wiiich  he  is  as  blameless  as  a  new-born  babe. 
The  discredited  works  may  then  be  abandoned,  another 
engineer  called  in  to  design  and  build  a  plant  of  some 
other  type  and  the  vicious  circle  run  once  more. 

In  no  class  of  municipal  works  has  this  round  been  run 
more  often  or  more  disastrously  than  with  plants  for  the 
treatment  of  sewage.  Taking  for  present  purpo.ses  one 
L'lement  of  sewage  treatment — the  removal  and  partial 
reduction  of  settlcable  solids — it  is  a  notorious  fact  that 
many  of  the  original  one-story  type  of  septic  tank  have 
fallen  into  disrepute  because  of  ignorance  and  neglect  in 
iperation.  The  newer  type  of  septic  tank,  known  as  the 
two-story,  or  Imholf,  or  Emscher  tank,  is  generally  con- 
sidered to  be  more  nearly  foolproof  than  the  old  type; 
Jut  political  vultures  may  be  depended  upon  to  make  it 
jther  than  a  thing  of  beauty  and  a  joy  forever. 

The  Imhoff  tank  is  still  relatively  new,  but  fortunately 
1  large  percentage  of  the  many  tanks  of  this  kind  now  in 
use  have  been   operated   with   a   high   degree  of   intelli- 


gence— a  few  even  in  this  l)enighted  country.  A  con- 
siderable body  of  useful  experience  with  Imhoff  tanks  has 
been  amassed.  Much  of  this  experience  has  been  gained 
under  the  direction  and  still  more  under  the  eye  of  the 
man  whose  name  the  tank  bears. 

Conclusions  based  on  these  and  other  Imhoff-tank  oper- 
ating data  are  given  by  Dr.  Imhoff  elsewhere  in  this 
issue.  That  he  lays  no  stress  on  the  need  of  providing 
skilled  operators  is  due  to  the  fact  that  he  lives  in  a  part 
of  the  world  where  intelligent  and  skillful  operation  is 
so  general  that  it  is  more  likely  to  be  taken  for  granted 
there  than  are  technical  training  and  experience  in  de- 
sign and  construction  in  tlie  United  States. 


AiPO^Eadl  ILs^rge  Cattnes  ^  -  * 

A  development  of  recent  years  in  economic  freight 
transportation  is  the  diversion  of  through  freight  traffic 
around  important  commercial  centers,  relieving  the  rail- 
way yards  at  these  centers  from  congestion  and  avoiding 
the  delays  which  are  likely  to  occur  in  the  passage  through 
a  great  city.  The  larger  a  city  is,  the  more  crowded 
will  be  the  tracks  leading  into  it  and  the  greater  the 
advantage  in  diverting  through  freight  around  it. 

At  Chicago,  greatest  railway  focus  of  the  country,  the 
need  for  freight  diversion  has  created  several  belt  lines 
around  the  city;  and  two  or  three  busy  car-ferry  lines 
connect  railway  ports  in  Wisconsin  and  iMichigan  across 
Lake  Michigan,  giving  through  traffic  from  the  Northwest 
a  direct  route  east.  Experience  there  shows  that  the  time 
saved  in  freight  transit  by  such  diversion  routes  is  fully 
as  important  to  the  shipper  as  the  saving  in  cost.  At 
Baltimore  the  Pennsylvania  R.R.  a  few  years  ago  built 
a  railway  line  around  the  city  for  the  use  of  its  through 
freight  trains.  Other  belt-line  transfer  railways  at  various 
cities  serve  the  same  purpose  of  diverting  through  trains 
around  the  city,  as  well  as  providing  for  the  interchange 
of  cars  between  different  railways. 

A  railway-traffic  problem  wliich  has  been  studied  for 
a  generation  is  the  problem  of  routes  for  the  economical 
carriage  of  through  freight  i)ast  New  York  City  without 
the  delays  and  heavy  expense  which  have  always  been 
necessary  to  send  freight  through  it.  Much  space  is  given 
in  this  issue  to  a  description  of  the  New  York  Connecting 
R.R.,  a  $30,000,000  enterprise  of  the  Pennsylvania  R.R. 
Co.,  which  aims  to  accomplisii  this. 

Strictly  speaking,  the  New  York  Connecting  R.R.  will 
not  take  freight  around  New  Y^'ork  City,  unless  one  re- 
stricts the  term  New  York  City  to  its  former  limits  of 
Manhattan  Island.  As  at  present  planned,  the  freight 
cars  passing  over  this  road  will  still  have  to  be  transferred 
by  a  car-ferry  across  New  York  Harbor.  It  is  j)robable 
that  when  the  New  York  Connecting  R.R.  was  first 
planned,  it  was  intended  to  send  freight  trains  as  well  as 
passenger  trains  through  the  tunnels  under  the  North 
and  East  rivers.     Solid  trains  of  freisrht  cars  in  a  loiiff 
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|>r<H'OHsi()ii  ini^ht  he  sent  in  iii~-  niiilir  \\\r  rivci's  iiiul 
Miinlintliiii  l>laiiil  iliirin^'  those  lioiiis  ol'  llu'  in;;lil  wlini 
|mss('ii;,'rr  tnillic  tliroiifj;li  the  tmincls  is  mtv  lif,'lit.  City 
:nitiioriti('s,  liowcvtT,  always  look  witli  sii>|iiriini  on  any 
alti'iii|it.  to  (li\('rt  frfiiilit  trailii'  around  a  iily  uillmnt, 
sto|)i)afit'  or  tiaiisl'iT;  ami  in  the  j^rant  of  a  rraiicliisc  lor 
tlu'  Nortii  Ikivor  lumicls  to  tlio  I'ciiiisylvaiiia  IMf.,  tiio 
city  autlioritii's  insisted  on  tlic  ins(>rtion  of  a  clause  re- 
strictin;;-  (lie  use  of  the  tunnels  to  [)assenger  trallic  only. 

The  wisdom  of  this  restriction  is  al  least  open  to 
question.  J'ossihly  some  fnturo  city  administration  may 
be  wise  enou;;h  to  luTrcivc  that  it  is  to  (he  advanta;;!'  of 
New  York  to  iiavc  the  congestion  in  its  harlioi-  Ic.-m'i:c<1 
hy  Miuiinu-  through  freight  i;irs  undcnicalh  the  city 
through  the  tunnels  instead  of  carrying  them  iii  car  llnats 
aero.ss  the  hailini-  ahead)  overcrowded  with  trallic.  I'lvcn 
if  such  an  cnliuhlcneil  administration  siiould  come  into 
|H)\ver,  hi>we\ei',  it  is  doubtful  whether  it  would  have  the 
legal  authority   to  alter  the  restriction  in  the  franchise. 

It  nuiy  be  noted  further  that  through  freight  cars 
whiili  pass  over  the  New  York  Connecting  R.R.  will  have 
to  travel  for  a  long  distance  over  tracks  crowded  with 
.suburban  trallic  north  of  the  Harlem  River,  and  on  the 
west  side  of  the  Hudson  will  have  to  take  their  chances 
witli  a  vast  mass  of  other  freight  cars,  destined  for  the 
port  of  New  Y'ork,  which  enter  and  leave  the  great 
freight  yards  there.  To  secure  greatest  advantage  a  loop 
line  for  through  freight  around  a  city  should  keep 
clear  of  the  city's  suburbs  and  terminal  yards.  Around 
New  Y'ork,  for  example,  it  should  leave  the  main  line 
in  central  New  Jersey  and  not  rejoin  it  again  until  well 
past  suburban  territory  north  of  the  Harlem  River.  The 
toj)ography  of  the  region  surrounding  New  York,  however, 
makes  impossible  the  construction  of  any  such  line,  chiefly 
by  reason  of  the  gulf,  too  broad  and  deep  to  be  spanned 
by  a  bridge,  which  is  formed  by  the  Hudson  River  for 
many  miles  north  of  New^  Y^'ork. 

More  than  a  quarter  of  a  century  ago  it  was  attempted 
to  divert  through  freight  around  New  York  by  building 
a  bridge  across  the  Hudson  River  at  Poughkeepsie,  75  mi. 
north  of  New  Y'ork  City.  The  amount  of  traffic  diverted 
by  that  route,  however,  has  been  trifling  compared  with 
what  the  projectors  of  that  enterprise  hoped.  The  diffi- 
cult grades  and  long  detours  necessary  on  the  railways 
reaching  the  bridge  on  each  side  of  the  river  were  alone 
sufficient  to  explain  the  failure  of  this  route. 

Notwithstanding  the  comparative  failure  of  the  Pough- 
keepsie bridge  route,  promoters  have  not  ceased  to  interest 
themselves  in  similar  projects.  At  a  point  only  40  mi. 
north  of  New  York  in  the  Hudson  Highlands  is  a  site 
where  it  is  possible  to  bridge  the  Hudson  with  a  structure 
of  moderate  span.  The  late  Gen.  E.  W.  Serrell  in  the 
early  90's  was  at  the  head  of  a  company  which  proposed 
to  bridge  the  Hudson  at  Anthony's  Nose,  5  mi.  south  of 
West  Point,  and  spent  a  considerable  amount  on  construc- 
tion of  the  railway  approaches.  This  project,  though  for 
many  years  inactive,  has  never  been  entirely  abandoned. 
Eailway  lines  built  to  reach  such  a  bridge  could  have 
grades  and  distances  much  more  favorable  than  those  on 
the  lines  reaching  the  Poughkeepsie  bridge.  It  is  possible 
that  within  the  next  decade  some  of  the  other  trunk-line 
railways  reaching  New  York  from  the  ^^'est  may  take  up 
this  old  project  and  build  another  line  for  through  freight 
traffic  around  New  Y^ork  to  compete  with  the  Pennsyl- 
vania's route  over  the  New  Y'ork  Connecting  R.R. 


Fu]ilbluc=§ea*vice  Coinmciniissnoira 

W'liv  have  the  engineering  soei(!ties  urged  the  appoiiit- 
nienl  of  engineers  of  ability,  exjjerience  ami  reputation 
as  mendiers  of  stale  |)ul)lic-scrvice  commissions?  'I'hey 
have  done  so  first  of  all  because  they  realize  that  commis- 
sion regulation  of  public  utilities  is  on  trial.  If  regu- 
lation is  to  be  made  a  success,  if  justice  is  to  be  done  both 
to  the  i)ubli(;  and  to  the  jjublic-ulility  corporations  and 
those  who  have  invested  their  money  in  them,  then  the 
public-service  commissions  nmst  be  made  up  of  men 
who  can  add  to  the  recpiisite  <haracter  and  ability,  knowl- 
edge of  the  work  they  are  called  upon  to  p(!rl'orm. 

It  is  important  that  public  regulation  by  commission 
be  nuule  a  success,  because  if  it  does  not  succeed,  then 
public  ownership  is  inevitable.  While  engineers  dilf(;r 
more  or  less  in  their  ideas  as  to  the  desirability  or  the 
reverse  of  public  ownership  and  operation  of  public  utili- 
ties, there  is  general  agreement  that  we  do  not  want  to 
have  public  ownership  and  operation  forced  upon  us,  and 
that  in  many  fields  the  public  will  be  better  served  if 
])rivate  corporations  perform  the  service  under  intelligent 
supervision  by  public  officials. 

This  situation  ought  to  bo  clearly  understood,  if  not  by 
the  public  at  large,  then  at  least  by  the  leading  business 
men  and  the  conductors  of  the  better  part  of  the  daily 
press  who  represent  the  public  opinion  that  is  of  chief 
importance.  Engineering  societies  have  not  urged  the 
appointment  of  engineers  on  public-service  commissions 
in  order  to  obtain  a  salaried  appointment  for  some  par- 
ticular engineer,  but  because,  as  citizens  with  the  public 
welfare  at  heart,  they  appreciate  the  necessity  of  appoint- 
ing the  right  class  of  men  to  administer  our  public- 
service  commissions. 

This  is  why  the  appointment  of  Henry  W.  Hodge  as  a 
member  of  the  New  Y'ork  City  Public  Service  Commis- 
sion by  Governor  Whitman,  commented  on  last  week  in 
these  columns,  is  of  such  importance. 

Mr.  Hodge  is  an  engineer  of  great  ability  and  reputa- 
tion, who  accepts  the  appointment  at  a  personal  financial 
sacrifice  because  he  recognizes  the  opportunity  to  render 
an  important  public  service  and  recognizes  also  the  duty 
a  man  owes  to  his  profession  and  to  the  public. 

The  New  York  Public  Service  Commission  is  respon- 
sible for  the  carrying  on  of  the  largest  engineering  enter- 
prise now  under  way  in  the  world,  as  well  as  for  the  regu- 
lation of  the  corporations  operating  public  utilities,  in 
the  greatest  city  of  America.  It  is  of  great  importance 
that  the  engineering  profession  should  be  represented  on 
the  administrative  board  which  has  charge  of  this  work. 

m 

The  great  advantage  of  having  an  unusual  variety  of 
able  designers  inside  an  engineering  organization  built 
up  to  carry  out  a  large  and  difficult  piece  of  important 
work  is  well  shown  by  the  recent  accomplishment  of  the 
New  Orleans  Sewage  and  Water  Board.  As  noted  two 
years  ago  in  Engineering  News,  the  Mechanical  Engi- 
neer of  the  Board  (who  is  a  well-known  pump  designer) 
designed  with  the  aid  of  his  staff  eleven  huge  pumping 
units  which  became  necessary  with  the  natural  growth 
and  extension  of  the  city's  storm-water  drainage  system. 
This  "designing"  was  not  merely  the  usual  close  deter- 
mination  of   service   conditions   for   the   information   of 
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coiiipetiii<;'  iiiaiiufactiirers :  l)iit  tlic  inim|)s  wiTc  c-uiii])k;tc- 
]y  designed — lock,  stock  and  l)aiTel — in  tlie  board's  offices 
and  from  an  intimate  experience  with  tlie  behavior  of 
older  pumps  under  the  peculiar  local  conditions. 

The  performance  of  the  old  centrifugal  units  (the 
design  and  installation  of  which  followed  ordinary  stand- 
ard practice)  was  far  from  satisfactory,  and  it  is  de- 
batable whether  the  desired  improvements  could  have 
been  secured  at  all  without  some  development  of  a  dif- 
ferent type  machine — and  perhaps  of  a  more  neglected 
one  like  the  screw  pump.  For  instance,  the  suction  lifts 
under  early  storm  conditions  generally  decreased  and  the 
centrifugals  automatically  became  overloaded,  decreasing 
in  efficiency  and  increasing  in  power  draft  beyond  the 
possibilities  of  an  economical  supply.  Inspection  and 
cleaning  of  the  pumps  in  their  pits  were  possible  only 
at  intervals  and  under  some  little  difficulties.  The  syn- 
chronous motors  had  to  be  started  under  load,  aiul  this 
necessitated  the  telephonic  feat  of  slowing  down  distant 
engines  and  bringing  generators  and  motors  up  to  speed 
in  synchronism.  Expensive  check  gates  were  required 
for  guarding  against  backflow.  How  all  these  adverse 
conditions  were  removed  by  designing  the  new  pump  pro- 
pellers for  use  in  an  inverted-siphon  elbow  is  most  in- 
terestingly told  by  ]\Ir.  Earl  elswhere  in  this  issue. 

The  new  units  draw  maximum  power  only  at  maximum 
lift;  and  at  minimum  lift  they  pump  five  times  the  quan- 
tity of  water  per  horsepower  that  the  old  centrifugals 
did.  The  pumps  are  accessible  for  continuous  inspec- 
tion; the  synchronous  motors  can  be  started  light  and 
the  load  thrown  on  gradually  by  priming.  No  check 
gates  are  required.  All  this  in  itself  was  a  noteworthy 
accomplishment,  the  rewards  of  which  there  is  good  rea- 
son to  doubt  would  not  have  been  secured  in  quite  such 
measure  had  the  board  not  had  as  its  own  designers 
the  engineers  on  whom  the  old  trials  had  borne  hardest. 
That  the  designers'  liberal  estimate  of  efficiency,  70%, 
was  exceeded  by  10%  and  held  high  over  a  wide  range  is 
no  less  to  the  credit  of  the  designers — though  the  makers 
share  in  this  credit.  If  the  New  Orleans  work  cost  a 
little  more  than  it  could  have  been  farmed  out  for,  as 
it  probably  did,  the  results  more  than  justify  the  board's 
inc.'stence  on  this  particular  procedure. 

for  Sttes^fflalbosxtl  nEaspecSoirs? 

A  few  years  ago  Congress  passed  a  stringent  law 
limiting  the  number  of  hours  in  a  day  which  railway 
corporations  may  permit  their  trainmen  to  work.  The 
Interstate  Commerce  Commission,  which  is  charged  with 
the  enforcement  of  this  law,  last  year  prosecuted  125 
cases  against  railway  companies  for  infractions  of  the 
law.  The  reason  assigned  for  the  enactment  and  enforce- 
ment of  the  law  is  the  securing  of  safety  in  railway 
service,  and  there  is  little  dissent  from  the  proposition 
that  the  requirements  of  the  law  are  on  the  whole  reason- 
able. 

But  Congress  does  not  observe  in  the  Government 
service  the  standards  it  compels  railway  corporations  to 
observe  in  the  conduct  of  their  business.  The  men  whom 
the  Government  employs  to  inspect  steamboats  and  see 
that  safety  is  observed  are  surely  as  essential  to  the 
safety  of  travel  by  water  as  is  the  work  of  trainmen  to 
travel   by   rail.      Secretary   Redfield   of  the   Department 


of  Comnicrce  and  Labor  declares  that  the  Government 
employees  in  the  Stcandioat  Inspection  Service  are  serious- 
ly overworked.  In  his  annual  report  to  Congress  a  year 
ago  he  said : 

It  is  useless  to  pass  more  exacting  laws  [for  the  inspection 
of  vessels]  until  ConKress  shall  have  given  the  Steamboat  In- 
spection Service  enough  men  to  enforce  the  laws  that  already 
exist.  In  some  districts  njen  are  required  to  work  from  five 
o'clock  in  the  morning  until  ten  ov  eleven  o'clock  at  night. 
It  should  not  be  necessary  for  a  great  disaster  to 
occur  before  the  necessary  steps  are  taken  to  prevent  further 
disaster. 

In  his  annual  report  just  presented,  Secretary  Eedfield 
says  that  Congress  has  paid  little  heed  to  his  appeal 
and  that  the  overstrain  went  on  and  still  continues. 
Besides  the  duties  previously  required  of  the  Steamboat 
Inspection  Service,  the  new  seamen's  law  imposed  fifteen 
or  more  additional  duties  upon  it  and  made  no  provision 
for  additions  to  the  force.  More  than  this,  the  "great 
disaster,"  of  which  Secretary  Red  field  a  year  ago  sug- 
gested the  possibility,  has  occurred.  The  "Eastland" 
catastrophe  might  have  been  averted  had  there  been  a 
competent  board  of  naval  architects  in  the  Steamboat 
Inspection  Service  with  authority  to  inspect  the  hulls 
of  vessels,  a  recommendation  made  in  previous  reports  by 
the  department. 

There  have  been  many  statements  published  re- 
flecting on  the  Steamboat  Inspection  Service  as  inefficient 
in  connection  with  the  "Eastland"  disaster  and  other 
matters.  Secretary  Redfield's  report  puts  the  responsi- 
bility squarely  upon  Congress.  Secretary  Redfield  is  not 
alone  a  Cabinet  officer,  whose  position  entitles  him  to 
speak  with  authority,  but  he  is  a  business  man  of  long 
experience  accustomed  to  deal  with  labor  ques(:ions,  and 
his  opinion  should  cai-ry  great  weight.  It  is  surely  time 
that  the  Federal  laws  concerning  the  safety  of  travel  by 
water  were  revised  to  suit  present-day  conditions,  and  an 
organization  sufficient  for  their  enforcement  should  be 
created. 

of  ftlh©  TLJian^edl  Stls^Ues 

Every  engineer  appreciates  that  accurately  located  tri- 
angulation  points  and  benchmarks  ai'e  the  first  essential 
for  accurate  mapping  in  all  classes  of  engineering  work. 
As  is  pretty  well  known,  the  United  States  Coast  and 
Geodetic  Survey,  besides  its  hydrographic  surveys  of  the 
coast,  has  done  a  considerable  amount  of  work  on  the  ex- 
tension of  a  network  of  primary  triangulation  over  the 
Fnited  States.  It  has  also  done  much  work  on  a  precise- 
level  network  covering  the  entire  country. 

In  the  annual  report  just  issued,  E.  Lester  Jones,  sup- 
erintendent of  the  survey,  urges  that  this  work  should  be 
carried  to  completion  at  an  early  date  instead  of  being 
allowed  to  drag  along  for  an  indefinite  time.  When  the 
work  now  planned  is  com])leted,  there  will  be  no  place 
in  the  ITnited  States  distant  more  than  11)0  mi.  from  a 
primary  triangulation  station  and  a  precise-level  bench- 
mark. To  complete  the  geodetic  work  necessary  to  accom- 
plish this  will  cost  only  al)Out  $l,2r)0.000.  "When  this 
work  is  done  and  properly  inonumented,  the  results  will  bo 
perpetually  available. 

The  Federal  Government  alone  is  spending  several  mil- 
lion dollars  annually  for  surveys  and  maps  of  various 
kinds.     There  are  frequent  demands  upon  the  Coast  and 
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UootliMif  Siirvi'V  iilri'iiily  I'mm  cities  which  iisl<  In  havo 
lrinn;;iihiti<)ii  |)t)iiits  ami  liciicliinarKs  cstnliliHhcil.  on  the 
hasis  of  which  cilv  siirvfvs  can  he  carried  on.  'I'he  Survey 
iias  lieeii  iiiialtle  to  res|ioml  to  some  of  these  re(|iiests,  oil 
nccnmit  of  lack  of  fiimls. 

The  ar;;nmcu(  has  heen  repeatedly  l)roii;:Iit  forward 
in  Coii^jress  thai  the  surveys  in  the  interior  of  the  comitiy 
should  lie  carried  on  In  the  states  themselves.  There  was 
for  a  loiij,'  time  much  prejudice  ajiainst  the  extension  of 
the  loast-snrvey  triangulation  to  cover  the  interior  of  the 
country.  Every  enj:in<'er,  however,  can  readily  understand 
the  impracticahility  of  having'  eacii  of  the  18  sintos  con- 
duct its  own  system  of  trianj^ulatioii  inside  its  own  hound- 
iiries  withiuit  the  aid  of  a  primarv  triaimidatioii  network 


c(i\eriii;;  tiie  entire  continciit  on  wliicli  tu  hase  the  work. 
There  has  heen  at  times  se\('rc  crilicism  of  some  of  the 
Hiirvevs  carried  on  hy  the  FedernI  (luvciiniienl,  on  tlic 
j,'round  of  (heir  inaccuracy.  No  such  criticism  has  ever 
heen  imule  of  the  work  done  hy  the  Coast  and  (Jeodelio 
Survey.  Its  work  is  fundanu;ntal  to  all  surveying  and 
IcM'linf,'  done  throughout  the  country,  since  every  class  of 
civii-eiigineering  work,  and  in  a  sense  every  engineer,  is 
dependent  on  accurate  map|)ing.  There  will  he  unani- 
mous agreement  among  engineers  that  the  accurate  foun- 
dation work  necessary  for  such  mapping  ought  to  he 
complelcd  hy  tiie  Coast  and  Cieodctic  Survey,  and  Con- 
gress should  furnish  the  funds  as  rapidly  as  the  work  can 
he  carricil  on. 
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Sir — The  writer  has  seen  many  tlicories  as  to  the  cause 
of  rumhiing  from  cement-grouted  brick  paving,  and  he 
has  observed  the  iilienomenou  under  circumstances  wliich 
do  not  tit  any  of  the  theories.  He  has  made  some  further 
observations  that  promise  a  theory  to  better  fit  the  case. 

A  close  examination  of  brick  pavements  laid  without 
transverse  joints  reveals  cracks  transverse  to  the  street 
and  usually  about  40  ft.  apart.  These  cracks  may  be  and 
usually  are  very  fine;  but  they  are  jilainly  visible  when 
the  street  surface  is  clean,  as  for  instance  after  washing 
or  after  a  shower. 

The  rumble  occurs  when  a  steel-tired  wheel  at  speed 
crosses  a  crack.  Each  wheel  causes  a  rumble,  which  ac- 
counts for  the  continuance  of  the  noise.  In  all  the  pave- 
ments on  which  I  have  observed  the  phenomenon,  the  brick 
had  been  cement  filled  to  form  a  continuous  sheet  from 
end  to  end  of  the  block.  Expansion  joints  had  been  laid 
next  to  the  curb  along  both  sides  of  the  street  and  were  in 
excellent  order.  I  have  not  yet  observed  a  resonant  pave- 
ment in  which  the  cracking  was  general,  or  one  laid  with 
any  save  cement  filling. 

The  writer  has  diligently  sought  and  has  so  far  discov- 
ered no  case  of  a  rumble  except  as  above  stated.  He  would 
be  glad  to  hear  of  either  confirmation  of  his  conclusion  or 
definite  evidence  of  a  rumble  which  does  not  occur  at  a 
crack,  as  above  stated.  H.  K.  Higgins. 

209  McBride  St.,  Jackson,  Mich.,  Dec.  20,  1915. 

HU^stlff'SittaEa^  th.®  'M®<c^mmnty  ©f  a 

Sir — Tlie  present  status  of  development  of  the  Bristol 
Drainage  District  in  Wisconsin  admirably  illustrates  the 
crying  need  for  a  national  law  under  which  interstate 
drainage  projects  may  be  organized. 

The  whole  situation  summed  up  in  as  few  words  as 
possible  is  this :  The  laud  in  the  south  central  part  of 
Kenosha  County,  T\'isconsin,  slopes  wholly  to  the  south. 
The  available  fall,  for  drainage,  of  all  the  land  from  the 
state  line  of  Illinois  north  into  this  state  is  very  slight 


and  in  fact  is  not  great  enough  to  construct  a  successful 
drainage  ditch  with  a  proper  outlet.  But  by  building  a 
ditch  south  into  Illinois  a  distance  of  about  2Vi>  mi.,  all 
the  waste  marshy  land  of  Kenosha  County  can  be  re- 
claimed. 

I  recommended  this  plan  and  designed  a  drainage  sys- 
tem accordingly.  On  Oct.  27  bids  were  taken.  The  follow- 
ing day  the  commissioners  of  the  drainage  district  con- 
sulted attorneys  other  than  the  attorney  who  had  guided 
and  in  fact  fostered  the  whole  undertaking. 

Tlie  result  was  a  wide  difference  of  legal  opinion  as 
to  whether  the  drainage  commission  appointed  under  the 
laws  of  the  State  of  Wisconsin  had  authority  to  assess 
land  in  AVisconsin  to  pay  for  construction  in  Illinois. 
One  lawyer  held  the  opinion  that  the  commissioner  who 
let  contracts  for  work  in  another  state  would  be  personally 
liable  for  the  cost  of  construction  done  outside  the  juris- 
diction of  the  state  laws  under  which  he  was  appointed. 
On  receiving  this  opinion  the  commissioners  returned 
all  bids ;  but  they  are  anxious  to  go  ahead  with  the  work, 
if  assured  that  they  are  vested  with  the  proper  authority. 

At  present  there  is  $115,000  worth  of  work  held  back 
just  because  this  legal  technicality  has  never  been  decided 
in  the  United  States  Supreme  Court.  The  total  cost  of 
construction  was  to  be  paid  by  Wisconsin  land  owners. 
It  seems  to  me  that,  bearing  this  in  mind,  if  the  courts 
held  that  the  interstate  drain  could  not  be  accomplished 
by  following  the  laws  of  one  particular  state,  then  Con- 
gress should  enact  a  Federal  drainage  law  that  will  make 
interstate  projects  possible. 

Reclaiming  land  by  drainage  accomplishes  the  same 
results  as  irrigation.  Irrigation  is  a  national  question 
and  has  been  ably  handled  as  such.  Cases  of  interstate 
drainage  constantly  arise  throughout  the  Middle  West. 
In  looking  up  this  case,  five  others  were  discovered  which 
were  identical  with  the  situation  here. 

The  United  States  Department  of  Agriculture  advo- 
cates putting  all  available  land  under  cultivation ;  yet 
in  this  one  locality  there  are  thousands  of  acres,  which  the 
Wisconsin  Agriculturrl  Department  reports  rich  in  pro- 
ductive soil,  going  to  waste  for  the  want  of  an  adequate 
drainage  law.  William  E.  O'Bkien, 

Kenosha,  Wis.,  Dec.  24,  1915.  Civil  Engineer. 
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E  N  G  I  N  E  E  RING     N  E  \V  S 


Sir — In  your  i.s,suo  of  Nov.  18,  1915,  there  is  a  letter 
liy  Hanuiel  W'hinory  relative  to  the  merits  of  sand-and- 
ccincnt  and  mortar  heds  for  brick  pavements.  We  have 
had  a  peculiar  experience  with  a  grouted  brick  pavement 
hiid  on  a  dry  sand-and-cement  cushion  buckling  be- 
tween rails  of  a  street-car  track.  The  sand  and  cement 
were  mixed  dry,  the  brick  laid  and  rolled,  then  tlic  whole 
was  well  wet  with  a  hose  to  moisten  tlie  sand  and  cement 
mixture  before  the  joints  were  grouted. 

The  buckling  occurred  several  weeks  after  tlic  pave- 
ment was  finisiied,  and  the  weather  has  been  continimusly 
colder  since  that  time. 

I  should  like  to  know  if  any  of  the  readers  of  Engineer- 
ing News  can  give  information  or  experience  as  to  the 
cause  or  causes  of  a  condition  of  this  kind. 

The  pavement  outside  of  the  rails  was  laid  on  an  or- 
dinary sand  cushion  and  so  far  has  shown  no  signs  of 
buckling.  Expansion  joints  were  placed  every  50  ft.  in 
the  paving  between  the  rails.  I  might  add  that  the  ])ave- 
ment  was  laid  on  a  6-in.  1:3:6  concrete  base  with  an 
additional  6  in.  under  the  ties;  70-lb.  rails  were  used  in 
the  track  and  a  3-in.  special  brick  was  laid  between  the 
rails.  F.  T.  Gillett, 

Engineer  Vincennes  Traction  Co. 

Vincennes,  Ind.,  Dec.  20,  1915. 


Cs^Ecn^sm  Clhlloipndl©  IPOS'  Gri?m^©E 
lR.®Sidl  MaaimtteimsiEac© 

Sir — It  may  be  of  interest  in  connection  with  the  article 
in  Engineering  Neirs,  Dec.  9,  1915,  on  "Gravel  Roads 
of  New  Hampshire,"  to  note  the  two  years'  successful 
experience  of  the  Connecticut  State  Highway  Depart- 
ment in  the  use  of  calcium  chloride  for  nuiintaining 
gravel  roads. 

We  have  a  theory  that  this  material  should  be  used  only 
on  roads  built  of  gravel  and  located  near  watercourses 
or  large  bodies  of  water,  in  order  that  the  amount  of 
water  in  the  atmosphere  may  be  as  great  as  possible. 

We  have  not  had  very  much  experience  with  the  use 
of  calcium  chloride  on  waterbound  macadam  roads  built 
with  trap  rock;  and  my  impression  is  that  the  material  in 
these  roads  is  so  hard  and  close-grained  as  to  preclude 
the  containing  of  water  in  the  voids,  either  in  or  between 
the  stone,  so  that  we  have  not  used  calcium  chloride  for 
roads  of  this  character. 

There  is  a  further  benefit  from  the  use  of  this  material 
in  that  successive  treatments  do  not  injure  the  surface 
of  the  road  or  change  its  character,  as  is  the  case  when 
oil  is  used  more  than  three  or  four  times. 

The  calcium  cliloride  is  applied  to  the  surface  of  the 
road  from  a  fertilizer  spreader  when  the  road  is  slightly 
moist.  The  moisture  in  the  road  and  in  tlie  atmosphere 
causes  the  material  to  gradually  change  its  appearance 
and  form  a  moist  mat  over  the  surface  of  the  road. 

Five  miles  of  different  roads  in  the  town  of  ]\lidd]e- 
bury  was  treated  with  calcium  chloride  in  1914-1915  at 
a  cost  of  $1,844.29,  which  makes  the  actual  cost  (includ- 
ing patching)  $.'368  per  mi.  The  cost  is  divided  as 
follows:  Material,  $1,301.49;  labor,  $381.74;  labor 
(patching),  $161.06;  total,  $1,844.29. 


These  roads  are  treated  for  a1)out  14  ft.  in  width,  and 
the  treatment  gradually  extends  of  itself  to  the  total 
width  between  shouhlers,  which  is  about  22  ft.  The  cost 
given  we  consider  the  maxinmm  for  roads  of  this  type; 
tiiat  is,  the  cost  will  vary  from  $300  to  $370  per  mile 
for  the  calcium-chloride  treatment  alone. 

C.  J.  Ben-xett, 
State  Highway  Commissioner. 

Hartford,  Conn.,  Doc.  24,  1915. 

[The  experimental  use  of  calcium  chloride  on  some  of 
the  New  Hampshire  gravel  roads  should  have  been  re- 
ferred to  in  the  article  mentioned.  However,  it  has  not 
been  used  to  any  extent  in  New  Hampshire,  the  editor 
was  informed,  because  of  the  added  expense  and  because 
results  during  the  past  year  have  been  highly  satisfactory 
witliout  its  use;  Init  in  an  exceptionally  dry  season  it  is 
very  probable  that  the  use  of  calcium  chloride  would  ma- 
terially assist  in  keeping  gravel  roads  in  a  moist  and 
dragable  condition.  Adding  the  cost  of  calcium-chloride 
treatment  based  on  the  Connecticut  experience  to  the  cost 
of  patrol  maintenance  as  now  practiced  in  New  Hamp- 
shire would  bring  the  total  cast  of  gravel-road  main- 
tenance, under  adverse  conditions,  to  between  $600  and 
$900  per  mi.  per  year  — Editor.] 


^naas 


Sir — P.  Justus,  of  Cleveland,  is  probably  correct  in 
his  letter  published  Dec.  30,  1915,  in  regard  to  stray 
currents  in  the  Market  St.  bridge  in  Youngstown.  The 
writer  has  come  to  the  same  conclusion  and  may  add  some 
interesting  facts.  The  bolt  in  question  is  cold  on  Sun- 
days and  holidays  when-  the  building  is  not  in  use.  Stray 
currents  from  tlie  building  seem  to  be  the  cause.  Ques- 
tion for  an  electrical  engineer :  Will  these  currents  cause 
corrosion  in  some  part  of  the  structure?  If  an  eventual 
failure  cannot  be  discovered  in  time,  who  is  at  fault — 
the  city  authorities  or  the  Republic  Iron  and  Steel  Co.  ? 

I.  Oesterbloji. 

Youngstown,  Ohio,  Dec.  31,  1915. 

Hot  CiPS^stsillllas^tnoini  Ibtist  IBs^d 
M^aimteirasvEace  tlh©  Trotmlbll© 

Sir — I  was  glad  to  see  your  editorial  on  the  failure  of 
the  Division  St.  bridge,  of  this  place.  "Granulation,"  "fa- 
tigue," "crystallization"  and  the  acts  of  the  Lord  in 
general  furnish  a  good  quantity  of  whitewash  for  city  offi- 
cials who  fail  to  perform  their  duty. 

Had  the  Division  St.  bridge  been  cared  for  in  1894, 
during  the  higli  water,  with  more  brains  and  less  dyna- 
mite, and  had  less  politics  been  applied  to  its  maintenance 
since,  it  no  doubt  would  be  standing  today  instead  of 
being  as  it  now  is  in  the  bottom  of  the  Spokane  River. 

Spokane,  Wash.,  Jan.  5,  1916.  II.  Miller. 


Government  Mnnufaeture  of  Armor  Plate  and  of  projectiles 
is  recommended  by  Secretary  Daniels  in  his  annual  report. 
In  1900  Congress  passed  an  act  authorizing  the  Secretary  of 
the  Navy  in  his  discretion  to  build  an  armor-plate  factory. 
The  committee  at  that  time  reported  that  a  Government 
plant  could  manufacture  armor  at  a  cost  of  $263  per  ton,  with 
an  output  of  10,000  tons  per  annum.  Since  that  recommenda- 
tion was  made  the  Government  has  paid  over  $76,000,000  for 
armor  to  private  firms.  The  Secretary  also  recommends 
that  the  Government  should  manufacture  a  large  proportion 
of  the  smokeless  powder  that  it  uses  and  should  more  actively 
enu)lo.v  its  navy  yards  in  shipbuilding. 
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Tile-DrAim^a^e  Systemns  for 
Irriig^ated  Lamd 


he   ( niii|>li'ti'il    ill    iiliiiiit    twii    v<'ars.      'I'hr    lir>l    llircc    iin; 
(•(Hiililctc  diaiiiii;:!'  fyst('iii>.     'I'lic   roiirlli   is  :iii  initlct  sys- 
ti'iii  ;,M\iii^'  nil  outlet  for  cvcrv    10  acics. 
'I'lii-  const rintioii  of  (lniiiia;;('  systt'iiis  in  laml  wliicli  is  Tin-  to|io;;ra|)liy  is  fairly  livd,  with  a  <:ciicral  castwanl 

to  lu'  irripilcti  !.•*  licin;,'  tariicd  out  in  tlio  I'rcos  Valley  slo|u'  of  '^0  ft.  |>ir  im.  Tin'  soil  is  colhivial  and  alluvial, 
in  tile  neij;liiiorliooil  of  I{oswell.  N.  M.  Tliis  work  is  and  very  iiroductivc  under  a  coniliination  of  irri^'atioii  and 
hiaile  iieies.sary  liy  tlie  preseine  of  alkaline  salts  in  tlic  tile  draina;;e.  It  is  hard  and  dry  wliere  irri^oition  has  nof 
soil  and  the  peeuliar  condition  of  a  lluctuatinj;  level  of  heen  startcfl.  Jii  .soiiie  ])laces  irri^ration  had  hoen  apjilied 
jjround  water.  I'lider  the  intliieiice  id'  irri;,'atioii  witlxnit  witliout  provision  for  drainafje,  and  here  the  water  had 
draina^'e.  the  salts  teiiil  to  work  to  the  surface  and  sjioil  coinerted  the  soil  inio  a  sticky  ^fuinho  which  l)C(aiiic  al- 
ihe  land,  while  excess  water  may  make  the  land  too  wet  most  a  slusiiy  mud  w  hen'  water  was  in  excess. 
for  aj,M-icultural  use.  The  main  drains  aiv   jcjiatcd   in   tlic  draws,  or   natural 

Drainage   works    for    four   lari,'e   districts   arc   imw    iiii        hollows,   witli    llic    lalcial    drain-   c(]iiiijin    in    at    intervals 
dcr  coiistnictinn  :    (1)    luiswell   district,   cii-t    of    lci>wcll,      of  .">(»()  to    1  ,.")()0   \'\.     The   niinmiiiiii   dcptli   ni'   the   drains 
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TKKNCHING    MACHINES    WORKING    IN    DRY   HARD    SOIL   IN   THE   PECOS   VALLEY;    LAND    NOT 
YET   PLACED   UNDER   IRRIGATION 
Fig.    1 — Trench    made    by    machine.      Fig.    2 — Near   view    of    machine 


12,000  acres;  100  mi.  of  drains;  cost,  $200,000.  (2) 
Dexter-Greenfield  district,  18  mi.  .southeast  of  lloswell, 
19,000acres;145mi.  of  drains;  cost,  $325,000.  (3)  Hag- 
erman  district,  7,500  acres;  65  mi.  of  drains;  cost,  $134,- 
250.  (4)  East  Grand  Plains  district,  8  mi.  southeast 
of  Roswell,  8,000  acres;  60  mi.  of  drains;  cost,  $84,000. 
The  four  districts  aggregate  46,500  acres,  with  370  mi. 
of  drains  and  an  estimated  total  cost  of  $743,250  for 
drainage.    Work  was  begun  in  September,  1915,  and  will 


is  about  6  ft.  to  the  top  of  the  tile.  Owing  to  the  high 
percentage  of  alkali  in  the  soil,  all  the  drains  are  of 
hard-burned  vitrified  salt-glazed  tile.  The  tiles  are  6 
to  30  in.  in  diameter.  They  are  laid  with  butt  joints, 
each  joint  being  covered  with  tar  paper.  Through  the 
rows  of  Cottonwood,  willow  and  other  water-seeking  trees, 
sewer  pipes  with  bell  ends  and  cemented  joints  are  used 
in  order  to  prevent  the  roots  of  the  trees  from  enter- 
ing and  obstructing  the  drains  in  the  course  of  time. 


FIG.   3.     TRENCHING  MACHINE  WORKING  IN  LAND  MADE    WET   BY    IRRIGATION;    NO   PROVISION    FOR    REMOVING 

WATER    EXCEPT   BY   EVAPORATION 


January  lo,  1916 
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The  tile  is  hauled  and  distiil)utc'd  alon;;  tho  lines  of 
drains  by  wagon  and  teams,  the  average  haul  being  3  mi. 
for  the  Roswell  and  East  Grand  Plains  districts  and  1 1/2 
mi.  for  tile  otliers.    The  hauling  is  done  l)y  eontract. 

The  trenching  is  being  done  by  Austin  gasoline  trench- 
ing machines  e.xclusively,  each  machine  being  followed  by 
an  Austin  l)ackfiller  to  refill  the  trench.  The  average 
speed  of  each  trenching  machine  at  depths  varying  from 
a  minimum  of  6  ft.  to  a  maxinmm  of  !)  ft.  is  1,000  lin.ft. 
per  day  of  f)  hr.  One  man  operates  the  machine,  and  the 
cost  of  operation  is  approximately  $l-±  per  day,  including 
repairs.  The  backfillers  are  self-propelling,  and  eacli 
has  a  boom  and  cable  attached  to  a  scraper.  One  man 
runs  the  nuichinc,  and  another  man  handles  the  scraper. 
Before  these  backfillers  were  in  use,  the  work  was  done 
with  hor.ses  and  slip  scrapers. 

The  condition  of  the  soil  varies  as  mentioned  above. 
Fig.  1  shows  the  trenching  machines  at  work  in  the  dry 
hard  soil,  cutting  a  40-in.  trench  9  ft.  deep  at  the  rate 
of  2  lin.ft.  per  min.  Fig.  2  shows  the  machines  working 
in  sticky  gumbo  and  soupy  clay,  the  effect  of  irrigation 
water  that  at  present  can  escape  only  by  evaporation. 
The  water  stancls  in  the  bottom  of  the  trenches. 

The  tiles  of  larger  sizes  are  lowered  into  the  trench  by 
means  of  block  and  tackle  hitched  to  a  tripod  frame. 
Those  of  the  smaller  sizes  are  handled  by  a  rope  and  a 
pipe-laying  hook.  The  lines  and  grades  are  set  out  by 
the  engineers.  The  manholes  and  outlets  are  of  corru- 
gated ingot-iron  pipe.  In  the  first  three  districts  there 
will  be  2,995  manholes,  spaced  about  500  ft.  apart. 

The  engineer  for  the  Eoswell,  Dexter-Greenfield  and 
Hagerman  districts  is  H.  W.  Vauchelet,  of  Roswell,  N.  j\I., 
to  whom  we  are  indebted  for  information.  The  contract 
for  these  three  districts  was  let  to  W.  S.  Dickey,  of  the 
W.  S.  Dickey  Clay  ]\Ianufacturiug  Co.,  of  Kansas  City, 
!Mo.,  which  company  furnishes  the  pipe.  The  construc- 
tion work  is  being  done  by  the  Lana  Construction  Co., 
of  Council  Bluffs,  Iowa.  The  engineer  for  the  East 
Grand  Plains  district  is  W.  A.  Wilson,  of  Roswell,  N.  ]M. ; 
the  Bullock  Co.,  of  Kansas  City,  ^lo.,  has  the  contract  for 
this  district. 

By  Caleb  Mills  SavillkI 

Tests  of  about  two  miles  of  8-  to  20-in.  cast-iron 
water  mains  recently  added  to  the  water-works  of  Hart- 
ford, Conn.,  are  summarized  in  the  acc-ompanying  table. 
The  pipe  was  laid  in  city  streets  by  the  regular  main- 
tenance force  of  the  department. 

On  the  basis  of  nominal  diameters  the  leakage  from 
this  line  under  test  pressures  varying  from  100  to  135 
lb.  per  sq.in.  was  at  an  average  rate  of  0.695  gal.  per 
24  hr.  per  lin.ft.  of  pipe  joint,  or  87.9  gal.  jjer  21  hr. 
per  in. -mi.  of  pipe. 

In  the  tabulation,  results  arc  given  in  terms  of  linear 
feet  of  pipe  joint,  as  the  linear  foot  seems  to  be  the  most 
logical  luiit.  Nominally,  pipe  joints  are  12  ft.  apart; 
])ractically  they  are  seldom  or  never  this  distance.  On 
the  section  of  distribution  pipe  given  in  the  table  the  lay- 


ing length  has  varied  from  10.8  to  12  ft.  If  there  are 
many  specials  or  cut  i)ipe,  the  laying  length  may  be  re- 
duced considerably  below  that  given.  As  the  unit — "inch 
diameter  \k'V  mile  of  pii)e" — nmst  be  deduced  from  the 
length  of  ])ipe  joints  actually  exposed  to  leakage,  the  ac- 
tual nundjer  of  joints  makes  considerable  difference  in 
the  result.  Besides  this,  in  almost  every  line  there  are 
branches  and  connections  having  variou.s-sized  joints  dif- 
fering from  those  on  the  main  line.  These  must  be  con- 
sidered in  getting  a  unit  for  expressing  leakage.  All  of 
these  conditions  readily  fall  in  with  "leakage  per  linear 
foot  of  joint,"  and  for  this  reason  that  unit  is  considered 
to  be  M'ell  adapted  for  the  puropse  of  comparing  leakage 
for  difi'erent  pipe  lines. 

In  running  these  tests  sections  between  gates  are  or- 
dinarily taken.  The  intention  is  to  apply  about  40  lb. 
more  pressure  to  the  section  under  test  than  will  ordin- 

DATA   FROM   TESTS  OF   NEW   WATER   MAINS   FOR   LEAKAGE,   AT 
HARTFORD,  CONN, 


Test 

Leakage  per 

Joints 

on 

Prc.s.surp, 

24-Hr. 

fJal. 

Diam., 

Length, 

Main  I 

'ipc 

Lb.  per 

Lin. Ft. 

In. 

Ft. 

No. 

Lin. Ft. 

.Sq.fn. 

Tot.il 

of  Joint 

10 

620 

.54 

149a 

126 

140 

0  947 

20 

2,.325 

194 

1,017 

93 

l.TO 

0.128 

12 

1,197 

102 

320 

106 

98 

0.206 

12 

1.327 

115 

399b 

119 

432 

1 . OSOk 

12 

1.070 

99 

.341c 

125 

582i 

1 .  7001 

8 

1,159 

101 

224d 

109 

194 

0.867 

12 

1,054 

91 

309c 

125 

97 

0  313 

8 

550 

50 

113f 

120 

75 

0.070 

8 

1,076 

93 

200g 

120 

376j 

1.820 

8 

5G2 

49 

109h 

105 

162 

1.4S5 

10,940  = 

=  2.07  mi. 

3,077 

2,286 

0.717 

•From  a  paper  read  before  the  New  Enslaiul  Water-Works 
.Association,  Dec.  8,  1915. 

tChief  Engineer,  Board  of  'U'ater  Commissioners,  Hartford, 
■Conn. 


a  Includes  four  6-in.  joints.  b  Includes  ten  8-in.  joints.  c  Includes  four 
8-in.  and  fourteen  6-in.  joints.  d  Includes  eiglit  6-iii.  joints,  e  Includes 
fifteen  6-in.  joints,  f  Includes  four  G-in.  and  two  4-in.  joints,  g  Includes  six 
6-in.  and  two  4-in.  joints,  h  Includes  four  6-in.  joints,  i  Ordinary  pressure  hero 
is  65  lb.  leakage  at  tiiis  pressure,  27  gal.  per  24  lir.  j  Large  amount  probab'y  due 
to  corporation  crcks  not  entirely  closed.  k  Includes  some  leakage  at  an  8-ia. 
connecting  gate.     1  Includes  some  leakage  from  an  8-in.  gate. 

arily  be  expected.  "Wherever  possible  the  section  is  sub- 
jected to  several  different  pressure  heads  during  the  test, 
with  the  intention  of  obtaining  data  as  to  the  character  of 
the  leakage.  While  the  information  is  not  yet  complete, 
the  indication  is  that  M'ith  no  gates  or  corporation  cocks 
open  or  joints  blown  out  the  loss  of  water  varies  nearly 
directly  with  the  pressure.  With  this  supposition  in  mind 
it  is  possible  to  make  very  reliable  deductions  as  to  the 
kind  of  leak  to  look  for  Avhen  an  expressive  draft  is  shown 
in  the  test. 

The  apparatus  used  in  testing  is  the  ordinary  force 
pump  for  clearing  obstructions  from  service  pipes.  Usu- 
ally the  pump  has  been  a  single  hand-operated  force 
pump,  2  in.  in  diameter  and  of  4-in.  stroke,  operating 
from  a  small  tub.  The  capacity  of  this  pump  under  100 
lb.  pressure  has  been  found  to  be  about  2  gal.  per  min. 
The  quantity  passing  the  pump  is  measured  by  an  ordin- 
ary meter  of  small  size.  The  cost  of  testing,  including  all 
labor,  matciial  and  supci-vision,  has  averaged  about  $6 
per  test. 

The  To-ninK  Locomotives  on  the  Panama  Canal  were 
adopted  for  handling-  ships  throush  the  locks  to  reduce  the 
risk  that  vessels  ntoving-  under  their  own  power  might  col- 
lide witlt  the  lock  gates.  Kspecial  care  was  taken  in  the  de- 
sign of  the  locks  to  guard  against  injury  to  the  lock  gates, 
heavy  fender  cliains  being  hung  in  front  of  the  gates  to 
check  the  momentum  of  any  vessel  whicli  might  approach 
the  gate  too  closely  before  stopping.  The  annual  report  of 
Capt.  C.  H.  Rose,  Superintendent  of  the  Gatun  locks,  says 
that  the  ships'  engines  are  used  in  starting  and  stopping' 
vessels  to  relieve  the  locomotives  of  part  of  the  strain  and  to 
save  time.  A  few  cases  of  errors  or  slowness  by  ships'  engine- 
room  forces  in  obeying  signals  have  occurred,  which  have 
demonstrated  the  utility  of  having  the  separate  towing  sys- 
tem by  towing  locomotives.  In  all  cases  the  locomotives 
have  been  able  to  stop  the  ship  before  it  reached  the  sus- 
pended chains  or  the  gates. 


no 
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CHarles  Conrad  ScHneicUer 

\\\    l'\i  I,  ]..  Woi.ria,* 

C.  C.  SdiiU'iilcr.  wlio  (lic.l  at  liis  lioiiic  in  IMiila<l«']]iliiii 
on  Jan.  ».  liUtl.  \va.><  horn  at  ApoMa.  in  tin-  Diicliy  of 
Sa.xony,  (Icrnuiny,  in  tlu'  voar  181:?.  At  an  early  nj,'C 
111'  iMihMcd  a  niacliino  hliop.  wlii'ii-  he  Hcrvcd  an  ap- 
pronlici'sliip  a.»  a  pivliniinary  to  his  cnfjinccrin^,'  ciluia- 
tion.  In  18(i  t  ho  jiiadiiaU'd  from  the  J{oyal  Sdiool  of 
'IVtIinolofry,  at  Chonmitz.  Aftor  liis  <,n-a(luation  ho  .^^jmiiI 
a  few  yeans  in  liis  native  land  and  came  to  this  country 
in  1S(m.  His  first  employment  in  his  adojited  land  was 
at  I'aterson,  X.  .1..  where  he  served  for  ahout  throe  years 
as  designer  at   tiie  Kogers  Locomotive  Works. 

-Mr.  Schneider  was  quick  to  perceive  the  large  field 
for  development  that  lay  in  the  hranch  of  the  profession 
tiiat  he  suhsecpiently  adopted,  and  he  chose  it  as  the 
lMincii)al  study  of  his  life.  Tlis  name  will  he  prominently 
associated  with  those  members  of  the  ])rofes.sion  wiio 
have  done  so  much  during  the  ]iast  forty  years  to  study 
the  science  and  jterfect  the  art  of  structural  engineering. 

His  first  work  in  this  line  was  with  the  Michigan 
l^ridge  and  Construction  Co.,  of  Detroit,  where  he  re- 
mained ahout  three  years.  In  187.'^  he  came  to  New  York 
City,  to  take  the  position  of  Engincer-in-Chargc  of  the 
engineer's  olTice  of  the  Erie  Railroad  Co.,  under  Octave 
Chanute,  Chief  Engineer.  While  in  the  service  of  the 
Erie,  one  of  his  duties  consisted  in  checking  strain  sheets 
and  plans  submitted  by  bridge  companies.  At  that  time 
this  was  not  a  general  practice;  railroads  generally  dc- 
]icndcd  upon  the  bridge  com^Janies  for  the  correctness  of 
their  designs.  Another  duty  consisted  in  instructing  in- 
spectors. At  that  time  experienced  inspectors  could  not 
be  obtained  and  work  was  generally  accepted  without  in- 
spection. For  this  reason  young  men  employed  in  the 
office,  who  showed  some  practical  ability,  were  selected 
for  that  purpose,  and  taken  to  some  of  the  shops  where 
work  was  in  progress  and  given  practical  instruction. 

The  year  1873  may  therefore  be  considered  as  the 
period  at  which  systematic  bridge  inspection  was  com- 
menced. The  bridges  which  were  contracted  for  in  1873 
were  let  on  the  competitive  lump-sum  basis,  which  was 
then  the  usual  practice.  This,  however,  did  not  prove 
very  satisfactory,  as  each  bridge  company  at  that  time 
liad  its  own  type  of  truss.  It  was  concluded  that  the 
only  way  to  obtain  a  reasonable  uniformity  in  all  bridges 
was  to  have  the  plans  prepared  by  the  engineers  of  the 
railroad  and  ilr.  Schneider  was  given  that  duty. 

In  1871  the  bridges  which  were  needed  during  that  year 
were  designed  by  the  railroad  company's  engineers  and 
the  work  let  on  a  pound-price  basis.  This  was  probably 
the  first  instance  wliere  bridgework  was  let  by  the  pound. 

In  1876  he  was  engaged  with  the  Board  of  Engineers 
appointed  by  the  Long  Island  Bridge  Co.  to  pass  upon 
competitive  plans  for  a  railroad  and  highway  bridge 
across  the  East  River,  to  connect  Long  Island  with  New 
York  Cit)'.  It  was  the  intention  to  locate  this  bridge 
between  76th  and  77th  St.,  the  location  being  selected  as 
tlie  narrowest  point  in  the  East  River,  requiring  spans  of 
only  731:  ft.  across  the  west  channel  and  618  ft.  across 
the  east  channel.  The  project,  however,  was  not  carried 
out  at  the  time  on  account  of  the  financial  embarrass- 
ment of  the  company.     After  this  work  was  finished  he 


was  engaged  by  the  Delaware  Bridge  Co.  as  a  designer. 
In  1877  .Mr.  Schneider  opeiiecl  an  olfico  as  consulting 
engineer  in  New  York  City  and  for  several  years  was  en- 
gaged in  conneition  with  various  important  enterprises  of 
Unit  jieriod.  In  187I)-188;{  he  was  associated  with  the  late 
(ieorge  S.  Morison  on  the  IMattsmouth,  Bismarck,  Blair 
and  JJulo  bridges  across  the  Missouri  River  and  tiie  Snake 
l?ivor  bridge  at  Ainswortii,  Wash.  In  tlie  years  188^ 
and  1883  he  designed  the  cantilever  bridge  over  the 
I'niser  J{iver  for  the  Canadian  Pacific  Ry.  and  the  Niag- 
ara River  cantilever  for  the  Michigan  Central  R.R. 
These  two  bridges  stand  among  the  first  of  the  modern 
type  of  cantilevei-.  Mr.  Schneider's  name  will  always  be 
associated  witli  the  (lcvclo])mcnt  of  this  tyi)e  of  structure. 
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•Chief  Engineer,  JIcClintic-Marshall  Co.,   Pittsburgh,  Penn. 


Many  other  important  works  were  of  his  design,  nota- 
bly the  extensive  wooden  viaduct  at  Marent  Gulch  on 
the  Northern  Pacific  and  the  Stony  Creek  viaduct  on 
the  Canadian  Pacific  Ry.  He  also  designed  the  anchorage 
for  the  Statue  of  Liberty  in  New  Y^ork  Harbor.  In  1886 
be  was  awarded  the  first  prize  for  the  design  of  a  bridge 
over  the  Harlem  River  at  New  York,  intended  for  the 
site  of  the  present  Washington  arch  bridge. 

In  1886  the  A.  &  P.  Roberts  Co.,  of  the  Pencoyd  Iron 
Works,  Philadelphia,  added  a  bridge  and  construction 
jdepartment  to  its  iron-manufacturing  plant,  and  Mr. 
Schneider  became  associated  with  these  works  in  that  year 
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as  Chief  En<;inecr.  The  works  developed  very  rapidly 
and  within  twelve  years  from  their  orio;in  had  a  produc- 
tive capacity  of  8,000  tons  per  month,  which  largely  ex- 
ceeded the  output  of  any  bridge  shops  elsewhere. 

In  1803  the  Long  Island  Eailroad  Co.  took  an  interest 
in  the  project  of  a  bridge  over  the  East  Eiver  at  Black- 
well's  Island,  i^reviously  referred  to,  with  a  view  ol'  es- 
tablishing a  terminal  in  New  York  City.  Work  was  ai'tu- 
ally  commenced,  and  competitive  designs  for  the  bridge 
were  invited  in  1894.  The  bridge  was  to  accommodate 
four  railroad  tracks,  with  approaches  and  a  terminal 
station  west  of  Second  Ave.,  New  York  City.  The  plans 
adopted  by  the  Long  Island  &  New  York  Bridge  Co. 
were  the  designs  of  Mr.  Sclineider,  for  the  Pencoyd  Iron 
Works,  to  which  company  the  contract  for  the  entire  steel 
superstructure  of  the  bridge  and  approaches  was  awarded 
in  March,  1895.  Considerable  work  had  been  done  on 
this  bridge  on  piers  and  foundations,  complete  detail 
drawings  of  the  superstructure  made  and  a  portion  of  the 
material  rolled,  when  on  account  of  the  death  of  Austin 
Corbin,  President  of  the  Long  Island  E.R.,  the  com- 
pany again  became  disorganized. 

In  1900,  when  the  American  Bridge  Co.  was  formed, 
Mr.  Schneider  was  elected  Vice  President,  in  charge  of 
engineering,  which  position  he  held  until  1904,  when 
desiring  to  be  relieved  of  some  of  the  burden,  he  was  re- 
tained by  the  company  as  Consulting  Engineer,  devoting 
a  portion  of  his  time  to  private  practice.  He  remained 
with  the  company  as  Consulting  Engineer  up  to  the  time 
of  his  death.  During  this  time  he  was  also  employed  by 
the  Canadian  Pacific  Ey.  as  Consulting  Engineer.  After 
the  collapse  of  the  Quebec  Bridge  in  1907,  he  was  called 
in  by  the  Canadian  Government  and  made  a  very  exhaus- 
tive report  on  this  matter  in  1908.  In  1911  he  was  ap- 
pointed by  the  Canadian  Government  a  member  of  the 
Board  of  Engineers  for  the  building  of  the  new  Quebec 
Bridge,  which  position  he  retained  until  his  death. 

Mr.  Schneider  has  been  a  frequent  contributor  to  the 
proceedings  of  the  engineering  societies  and  to  the  tech- 
nical journals.  In  1886  he  received  the  Eowland  prize 
from  the  American  Society  of  Civil  Engineers  for  his 
paper  on  the  Niagara  cantilever  bridge.  He  also  re- 
ceived the  Norman  medal  in  1905  for  his  paper  on  ''The 
Structural  Design  of  Buildings,"  and  again,  in  1908,  for 
&  paper  on  "Movable  Bridges."  These,  together  Mnth  his 
"Standard  Specifications  for  Eailway  and  Highway 
Bridges"  and  volume  of  "Standard  Details"  for  the 
American  Bridge  Co.,  form  a  part  of  his  contributions  to 
technical  literature. 

When  ]\Ir.  Schneider  wrote  his  first  specifications  for 
the  Pencoyd  Iron  Works,  he  for  the  first  time  put  liis 
impact  theory  to  practical  use.  This  metliod  of  figuring 
has  been  adopted  by  a  large  numlier  of  railways  and 
also  by  the  American  Eailway  Engineering  Association 
in  their  specifications. 

Mr.  Schneider  was  a  member  of  the  American  Societv 
of  Civil  Engineers,  American  Eailway  Engineering  As- 
sociation, American  Society  for  Testing  Materials,  the 
Verein  Deutscher  Ingenieure  in  Germany  and  the  En- 
gineers' Club  in  New  York.  He  served  as  director  in  tlie 
American  Society  of  Civil  Engineers  in  1887  and  1898 
and  was  elected  vice  president  in  1902  and  president  of 
the  society  in  1905. 

He  always  stood  out  for  good  work,  good  designs  and 
good  details,  and  the  present  practice  in  bridge  and  struc- 


tural work  is  greatl}'  indebted  to  him  for  the  high  stand- 
ard that  has  been  obtained.  He  was  most  democratic 
in  his  ways  and  always  ready  to  assist  the  young  engineer 
by  word  and  deed,  and  large  indeed  is  the  numljer  of 
engineers  today  in  responsible  positions  Avho  owe  these 
positions  to  his  training  and  his  advice.  He  was  of  a 
most  lovable  dis])osition  and  gained  in  tlie  highest  degree 
the  respect  of  everybody  wlio  came  in  contact  with  him. 
His  was  a  most  useful  life,  well  lived,  an  example  and 
an  inspiration  to  the  profession  that  will  live  in  the 
memory  of  all  who  had  tlie  privilege  of  knowing  him. 

In  connection  with  the  foundation  Mork  for  a  new 
building  of  the  American  Druggists  Syndicate  at  Long 
Island  City,  N.  Y.,  a  test  of  the  integrity  of  the  sliafts 
of  cast-in-place  "pedestal"  piles  was  carried  out  by  the 
contractor,  the  MacArthur  Concrete  Pile  and  Foundation 
Co.,  at  the  request  of  John  W.  Moore,  Superintendent  of 
Buildings,  Borough  of  Queens,  New  York  City. 

Four  piles,  spaced  on  the  corners  of  a  3-ft.  square,  were 
driven  with  the  standard  pile-forming  apparatus  and  fol- 
lowing the  standard  methods  of  the  company.  Each  pile 
Avas  approximately  20  ft.  long  and  was  driven  to  a 
resistance  of  eight  blows  per  inch,  with  a  No.  2  Vulcan 
steam  hammer.  The  piles  were  driven  one  after  the 
other  with  no  intervening  interval,  at  the  rate  of  30  min. 
to  the  pile.    The  soil  consists  of  a  surface  fill  of  the  trash 


LOOKING    DOWN    PIT    EXCAVATED    AROUND    FOUR 
"PEDESTAL"   PILES 

of  an   old   dump,   underlain    by   a   thick   marshy   muck. 
The  piles  brought  up  on  a  sand  stratum. 

After  the  piles  were  all  driven,  the  space  was  sheeted 
and  the  ground  surrounding  them  excavated  to  a  depth 
of  14  ft.,  or  about  3  ft.  above  the  top  of  the  pedestal.  As 
shown  in  the  accompanying  view,  which  is  looking  down 
tile  pit  opened  uj)  around  the  piles,  the  pile  shafts  were 
all  found  to  be  of  uniform  section  and  apparently  uniform 
density,  indicating  tliat  tlie  driving  of  one  pile  had  not 
afiected  the  section  of  the  adjacent  pile  just  driven. 
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Progress   of  Ontario    Mtuiimicipal 
IR-aiEway  "Uiraaoira 

r>y-lii\vs  jij)|)ri)|iii:itiiiL;  iiii\m'  sums  of  nioiu'v  lor  llir 
vtmstruftion  of  tlic  lii>-t  dl  llic  Ontario  llydro-liadial  l{y. 
lines  wore  ])asse(l  liy  Hi  nniMicipalitics  im  oi-  alKiiil  .Ian.  1. 
i'"our  towns  roji'ctf<l  the  mdinanies  ami  I  I  lia\r  yet  to 
\i>Ii'.  Tliis  intorurban  lino  runs  from  Toronto  to  London. 
Out.,  by  way  of  tiuoipli,  Berlin,  Stratford  and  St.  Marys, 
ami  is  intended  to  serve  as  a  main  line  from  which  even- 
tual hranclu-s  will  be  Imilt.  The  eost  has  been  estimated 
liy  the  Ontario  Hydro-l'lb^  trie  Conimissinn  at  $l:?,;;!l.- 
1. ■)•").  This  t'onnnission  «ill  su|)er\ise  the  const  ruction, 
(■(luiiunent  and  operation  of  these  lines  in  cnnncctioi: 
with  its  work  of  su|i|ilyin_u'  ]>owcr  to  |iro\in(ial  ritics  for 
tiicir  distribution. 

The  funds  are  to  he  raised  by  debentures  issued  by  the 
municipalities  in  jiuarantt'c  for  their  respective  appor- 
tionments; those  .sums  will  i)e  further  ouarantoed  by  the 
province.  The  princijial  amounts  voted  are:  Toronto, 
.$l,-2tO,196;  Londmi,  .$1,10!),;30;3 ;  Berlin,  $7:4,010; 
(iuel])h.  $r;?t,862;  and  Stratford,  $651,7:55. 

Sir  Adam  Beck,  chairnuui  of  the  Hydro-Electric  Power 
Commission,  has  stated  that  the  first  work  would  be  on 
the  routing  of  lines  throufih  the  larger  cities  and  that 
the  first  expenditures  would  be  for  rights-of-way  which 
>hould  be  secured  while  the  land  is  cheap.  He  intimated 
that  (onstruction  was  likely  to  be  deferred  until  the  close 
of  tlie  JOuropean  AVar,  on  account  of  the  high  price  of 
materials.  The  power  supply  needed  for  the  railway  and 
for  increasing  demands  on  the  commission's  lines  would 
ho  secured  by  a  ()00,000-hp.  development  at  Niagara  Falls. 
The  commission  at  present  handles  about  120,000  hp. 


S^iijpir©ina©    Co^rtl  S©(ttt]l©@  Oipegoiia 

The  Oregon  State  Highway  Department  controversy, 
as  to  whether  the  state  engineer  or  the  first  deputy  state 
engineer  was  in  charge  of  the  highway  department,  has 
been  settled  by  the  State  Supreme  Court  after  six  months' 
litigation.  The  last  legislature  consolidated  the  state 
highway  department  with  the  office  of  the  state  engineer, 
with  a  provision  that  the  highway  work  should  be  in 
charge  of  a  first  deputy  engineer,  appointed  by  the  gov- 
ernor. 

The  dispute  as  to  who  should  have  control  of  the  high- 
way department  began  soon  after  the  law  went  into  effect 
last  May.  A  decision  as  to  wdio  was  legally  state  highway 
engineer  was  forced  by  the  contracting  firm  of  Peterson  & 
Johnson,  who  refused  to  accept  the  first  deputy's  esti- 
mate of  work  done  by  them  and  applied  for  a  writ  of 
mandamus  in  the  Supreme  Court  to  compel  the  state 
engineer  to  supply  the  estimate. 

In  allowing  the  application  for  the  writ  the  court  ruled 
that  the  provision  of  the  consolidation  law  which  placed 
the  highway  work  in  charge  of  a  chief  deputy  engineer 
was    invalid.      The   court   held   that  this   provision    con- 


lln  led  with  the  title  of  the  act  'Mor  coiisolidal  iiii:  the  two 
dcpartnieiits."  Tlic  decision  docs  not  remove  the  right 
of  the  governor  to  appoint  I  be  cbief  deputy  engineer,  but 
the  app<iinlincnt  of  the  deputy's  subordinates  is  declared 
to  belong  to  the  state  engineer  and  not  to  the  deputy.  a~ 
has  been  tlie  practice  hitherto. 

CoHHapse   of  Bridf^e  at  SpoS^&ime 
Not  Yet  Explaliaed 

Since  the  fall  of  the  Division  St.  bridge,  Spokane, 
Wash.;  on  Dec.  1«,  lU)  facts  as  to  the  cause  of  the  failure 
have  come  to  light.  A  board  of  engineers  reported  short- 
ly after  the  accident  that  the  lower-chord  eye-bars  in 
the  end  panel  of  one  tru.ss  broke  from  "granulation." 
The  finding  of  a  coroner's  jury  which   iiupiired   info  the 


FIG.    1.       THE    DIVISION    ST.     BRIDGE    AFTER    COLLAPSE. 
LOOKING   NORTH 

cause  of  death  of  the  five  victims  did  not  deal  with  the 
cause  of  the  bridge  failure. 

The  original  design  sheet,  giving  loads,  stresses  and 
make-up  of  members,  is  presented  in  copy  herewith  (Fig. 
2).  The  illustration  includes  some  notes  as  to  added 
load,  part  of  M^hich  was  two  30-in.  water  mains  and  an 
8-in.  main.  In  the  autumn  of  1915  the  old  deck  was  re- 
l)laced  by  a  pavement  of  4-in.  ereosoted  wood  block  rest- 
ing on  4-in.  plank  laid  crosswise.  The  resulting  total 
dead-load  is  estimated  by  Spokane  engineers  as  5,200  lb. 
per  lin.ft.  of  bridge,  as  against  2,800  lb.  provided  in  the 
design. 

Vibration  had  proved  troublesome  in  late  years,  due  in 
part  at  least  to  automobile  and  motor-truck  traffic  and 
to  increasing  general  vehicle  traffic.     This  condition  ne- 
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FTG.    2.      COPT    OF    ORIGINAL,    "STRESS    SHEET   AND    SECTIOXS"    JIADE    FOR    DIVISION   ST.    BRIDGE 
Some  memoranda  on  lecent  clianges  are  superimposed  on   the  old  matter.     Floorbeam  sketch  added  later 


cessitated  the  replacement  in  \\)\\  of  tlie  old  lower  lateral 
.system  (adjustable  rod.s)  by  a  more  rigid  system  of  angles. 
Damage  suits  for  amounts  totaling  nearly  $500,000 
have  been  filed  against  the  city.  Pending  the  trial  of 
these  suits,  the  city  authorities  are  not  discussing  the 
case  publicly.  However,  City  Engineer  Morton  Macart- 
ney is  planning  to  have  complete  chemical  and  physical 
tests  made  of  material  from  the  bridge,  as  soon  as  all  the 


wreckage  has  been  recovered  from  the  river  bed.  Thi- 
work  was  delayed  by  cold  weather  Ijiit  will  probably  be 
completed  this  week. 

The  city  has  several  bridges  over  30  yr.  old.  Though 
they  are  not  overstressed,  yet  the  city  engineer  has  recom- 
mended that  they  be  examined  by  bridge  engineers  and 
the  desirability  of  replacing  them  considered,  in  view 
of  the  great   increas'e    in    weight   and   amount   of  tratTic. 


FIG.   3.     THE  BROKEN   EYEBARS  AT  THE   NcHITII 
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OHd  Erie  Canal  Dam  FaiUs  at 

Tom^a^vv-cMmdlap  N.  Y. 

A  (liim  in  tlic  citv  ol'  'IVhiiiwiiikIii,  N.  V.,  luiilt  in  IS'.' I 
lit  tlio  time  of  the  ori-^iiiHl  toiistnictioii  of  tlir  JMif  Ciinal. 
I'liiled  (111  .Fan.  T.  Tlie  tliiiii  is  ii  low  striulure  liiiilt  iicross 
'roiiiiwaiKlii  Creek  altoiit  liall'  a  mile  aiiove  its  month, 
where  it  empties  into  the  Niagara  Ifiver.  .Inst  ahove  the 
(lam  the  Krie  Canal  enters  'Ponawaiida  Creek  and  follows 
it  for  ahont  10  mi.  I'astward  lo  reiulKltni.  The  diiin  was 
luiilt  across  the  creek  to  raise  the  lr\cl  of  tlic  water  li  (o 
;  ft.  ;ili(i\e  that  of  the  Nia<;iira  Ii'imt.  'I'lir  dam  itx'M'  is 
a  wiiDilrii  structure,  bnt  is  Hanked  liv  inaMHirv  aluitnients 
at  each  liank.  'Piie  level  of  ihc  watci'  ali(i\c  the  dam  is 
controlled  liy  IV  Hood  -atcs  at  the  iiurth  end  of  the  dam 
and  .>;ei)arated  from  it  hv  a  stone  i)ier.  While  the  wooden 
parts  of  the  dam  have  of  course  been  renewed  from  time 
to  time,  the  masonrv  parts  date  hack  to  the  original  con- 
.sfnietion  of  the  canal.  As  the  result  of  a  recent  thaw, 
the  level  of  Tonawanda  Creek  was  raised  about  li  I't. ; 
and  altlKuigh  the  12  flood  gates  were  wide  open,  a  largo 
\oluine  of  water  was  discharged  over  the  dam.  On  the 
morning  of  Jan.  7  tlie  uiasonry  pier  between  tlie  flood 
gates  and  the  dam  crumbled,  and  six  of  the  flood  gates 
(■(dlapsed  at  the  same  time.  Shortly  afterward  about  a 
third  of  the  dam  was  carried  out.  The  wreckage  lodged 
against  the  piers  of  a  bridge  of  the  New  York  Central 
K.R.,  which  crosses  Tonawanda  Creek  a  short  distance 
below.  A  wrecking  force  was  promptly  brought  to  the 
spot,  and  the  debris  was  removed  before  further  damage 
was  done,  ^^^lat  will  be  done  regarding  the  rebuilding 
of  the  dam  is  uudecided,  as  it  is  not  yet  determined  l)y 
what  route  the  new  barge  canal  will  join  the  Niagara 
River. 


A  Drift-Wood  Catcher  has  been  built  on  the  White  River 
in  Washington  to  prevent  the  log  jams  which  sometimes  cause 
water  to  back  up  and  flood  adjacent  farm  lands.  It  consists 
of  a  row  of  2S  concrete  blocks  rectangular  in  plan  but  set 
diagonally  to  the  line  of  flow.  Heavy  eye-bolts  project  from 
the  two  upstream  faces  of  each  block,  and  to  these  are  at- 
tached lengths  of  1-in.  steel  cable.  Three  spacing  bars  di- 
vide each  span  into  four  panels,  with  diagonals  in  each  to 
make  the  nine  lines  of  cable  in  each  length  of  "fence"  act  as 
a  unit.  The  barrier,  or  catcher,  was  designed  by  W.  J.  Rob- 
erts as  engineer  for  King  and  Pierce  counties  jointly.  There 
is  18,000  ft.  of  this  cable,  supplied  by  the  Broderick  &  Bas- 
com    Rope    Co.,    of    St.    Louis,    Mo. 

The  Kail«viiy  Brotherhoods  of  conductors,  engineers,  fire- 
men and  trainmen  are  now  taking  a  general  ballot  on  the 
proposal  that  a  demand  shall  be  made  upon  the  railway 
companies  to  establish  a  universal  eight-hour  day  for  all 
employees  engaged  in  train  service,  at  wages  the  same 
as  those  now  paid,  with  time  and  a  half  for  all  overtime. 
The  members  are  also  voting  on  authorization  of  the  heads  of 
the  brotherhoods  to  call  a  general  strike  of  all  the  members 
in  case  the  demand  is  not  granted.  Inasmuch  as  the  necessi- 
ties of  tiain  service  compel  a  large  proportion  of  train  em- 
ployees to  work  days  considerably  longer  than  eight  hours, 
the  movement  is  substantially  a  demand  for  a  very  large 
increase  in  the  rate  of  railway  wages.  It  is  probable  that 
few  railway  companies  will  feel  financially  able  to  grant 
this,  and  there  is  reason  to  believe  that  the  demands  of  the 
railway  employees  when  made  will  be  reinforced  by  a  gen- 
eral strike. 

LargeMt  Building:  in  St.  Paul  Completed — The  Railroad  and 
Bank  Building,  St.  Paul,  Minn.,  is  completed.  It  is  now  14 
stories  high,  but  Its  foundations  are  designed  for  four  ad- 
ditional stories.  The  ground  plan  is  290x232  ft.,  with  an  inner 
court  110x140  ft.  The  total  floor  space  is  934,000  sq.ft.  The 
building  will  house  the  general  offices  of  the  Great  Northern 
and  Northern  Pacific  railroads,  the  Northwest  office  of  the 
Chicago,  Burlington  &  Quincy  and  two  banks.  The  Great 
Northern  and  the  Burlington  will  use  about  half  the  total 
floor  space,  the  Northern  Pacific  400,000  sq.ft. 


Thu  bullcniiK  hiiH  a  Btvol  framo  and  concrete  door  Hlabs, 
with  nmrlilf,  brick  and  tuna  cutla  IliilHh.  The  work  of  raz- 
lii"  l)u>  bulldhiKH  oil  the  Hito  bcKan  In  February,  1914,  and 
tin-  new  bullilInK  waH  occupied  on  l>cc.  1,  19ir).  The  CHll- 
nialcd  cOMt  waM  $4,000,000.  The  architect  was  CharlcH  H. 
KroBt,  Chicago:  the  ciitiHuUlMK'  onK'neer,  the  Toltz  Knulneer- 
luK  Co.,  Kt.  I'aul;  the  builder  Grant  Hnilth,  .St.  Paul.  An  In- 
teri-HtlMK  fi'Uluri-  Ih  the  cottage  of  bunRiiIow  Htyle  on  tho 
roof,  40x40  ft.,  with  a  living  room,  oi-  reHtroDiii,  40x24  fl.,  and 
two  bedi'ooniH,  In  wlilih  dhcctorH'  niectlnKM  will  be  held  and 
dln'ctors  from  out   <il'  town   may  lodne. 

'iiie  lV'e»'  AdnilnlMlratlon  lit  I'hlliiilrlphlii  Ii.'lh  rcMpjiol  mI  I'd 
•  ■.iililon  lO.  I):ivl.s  Clihr  of  the  Bureau  of  Water.  Tliiw  ih  the 
rnori'  notable  bccauHe  the  recent  administration  of  the  IJepart- 
iiiciit  of  J'ulill(!  WorkH  under  Morrhs  Jj.  Cooke  waH  freely 
criticized  for  apiiolntliig  outside  experts  to  head  the  varloua 
bureauH.  Mi'.  DmvIh  was  formerly  I)ei)artment  Engineer  of 
tho  Board  of  Waltr-Kupply,  City  of  New  York. 


FERSOHAIUS 


Mesrs.  Ezekiel  C.  Sargent,  City  Knglneer,  and  Moses  L. 
Brown,  Commissioner  of  Public  Works,  of  Quincy,  Mass.,  have 
resigned. 

Mr.  Arthur  W.  Kreinheder  has  been  selected  by  the  nevr 
City  Commission  of  Buffalo,  of  which  he  is  a  member,  to 
head  the  Department  of  Public  Works. 

Mr.  John  J.  Bracken,  of  Orange,  N.  J.,  has  been  appointed 
Town  Engineer  of  Harrison,  N.  J.,  to  succeed  the  firm  of 
Borrie  &  Kreiner,  which  has  done  the  town  engineering  work 
for  many  years. 

Mr.  Arthur  S.  Blaser,  formerly  with  the  W.  I.  Watson 
Engineering  Co.,  has  been  appointed  Chief  Engineer  for  the 
.Street  Railway  Commissioner  of  Cleveland,  Ohio,  at  an  an- 
nual salary  of  $3,600. 

Mr.  Chester  E.  Albright  has  been  appointed  Chief  of  the 
Bureau  of  Surveys,  City  of  Philadelphia,  to  succeed  Mr.  George 
S.  Webster,  M.  Am.  Soc.  C.  E.,  recently  appointed  Director  of 
the  Department  of  Wharves,  Docks  and   Perries. 

Mr.  Sidney  B.  Williamson,  M.  Am.  Soc.  C.  E.,  Chief  of  Con- 
struction in  the  United  States  Reclamation  Service,  with 
headquarters  at  Denver,  Colo.,  has  resigned  to  take  charge 
of  construction  work  in  Chile.  His  resignation  has  been  ac- 
cepted and  will  take  effect  Mar.   1. 

Mr.  Raymond  Shelby,  formerly  Assistant  Engineer  in 
Charge  of  Construction  on  the  Glens  Palls  Feeder  of  the  New 
York  State  Barge  Canal,  has  accepted  a  position  with  the 
Standard  Oil  Co.  of  New  York.  He  will  be  located  at  Batavia, 
Island   of   Java,   in   the   East   Indies. 

Mr.  Robert  Clark  Wheeler,  Assoc.  M.  Am.  Soc.  C.  E.,  Assist- 
ant Engineer  with  George  W.  Puller,  Consulting  Engineer, 
New  York  City,  has  been  appointed  City  Engineer  of  Summit, 
N.  J.,  to  succeed  Mr.  Alexander  Blair,  Assoc.  M.  Am.  Soc.  C.  E., 
who  resigned,  to  take  effect  Jan.   1,   1916. 

Messrs.  C.  M.  Spofford,  Guy  C.  Emerson  and  F.  W.  Hodgdon, 
M.'s  Am.  Soc.  C.  E.,  have  been  appointed  consulting  engineers 
on  the  construction  of  the  great  new  dry  dock  to  be  con- 
structe..  by  the  Board  of  Directors  of  the  Port  of  Boston. 
Mr.   Hodgdon   is   Chief  Engineer   of   the   board. 

Mr.  R.  W.  Kelley,  President  of  the  Virginia  Portland  Ce- 
ment Co.,  Allentown,  Penn.,  together  with  Michael  Gavin, 
Vice  President,  and  P.  W.  White,  Treasurer,  have  retired  from 
their  respective  offices  in  the  company.  Mr.  Harry  C.  Trexler 
has  been  elected  President,  E.  M.  Young,  Vice  President,  and 
Alonzo  P.  Walter,  Treasurer,  to  succeed  the  previously  named 
officers. 

Dr.  Elmer  L.  Corthell  and  Messrs.  Henry  C.  Allen,  Eugene 
E.  Haskell,  Ernest  C.  Moore  and  Joseph  Ripley,  M.'s  Am.  .Soc. 
C.  E.,  have  been  appointed  members  of  the  Board  of  Consult- 
ing Engineers  of  the  State  of  New  York  in  conformity  with 
the  provisions  of  the  Barge  Canal  laws  of  1903  and  1911.  Mr. 
Ripley  will  devote  his  whole  time  to  the  work  and  will  re- 
ceive a  salary  of  $7,000  a  year.  The  other  members  will  re- 
ceive $60  per  day  while  engaged  on  state  work. 

Maj.  P.  C.  Boggs,  Corps  of  Engineers,  U.  S.  A.,  M.  Am. 
Soc.  C.  E.,  for  the  past  eight  years  General  Purchasing  Officer 
of  the  Isthmian  Canal  Commission  and  the  Panama  Canal, 
and  Chief  of  the  Washington  office,  will  be  assigned  in  the 
near  future  to  duty  in  charge  of  river  and  harbor  works  in 
the  neighborhood  of  Montgomery,  Ala.  He  will  be  succeeded 
by  Maj.  Earl  I.  Brown.  Corps  of  Engineers,  U.  S.  A.,  M.  Am. 
Soc.  C.  E.,  who  has  had  charge  of  the  work  to  be  taken  over 
by  Major  Boggs.  Major  Brown  has  recently  made  a  trip  to 
the   Isthmus   to   familiarize   himself  with    conditions   there. 
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OBDTUARY 


William  Edward  McDonald.  Treasui-er  of  the  Plynt  Build- 
ing and  Construction  Co.,  of  Palmer,   Mass.,  died  Dec.   11. 

Ole  N.  Trooien,  of  Brookings,  S.  D.,  died  Dec.  21,  1915,  at 
35  years  of  age.  His  illness  began  with  an  attack  of  the 
"bonds"  in  1908  while  employed  as  a  civil  engineer  in  the 
construction  of  the  Pennsylvania  K.R.  Hudson  River  tunnels. 
Mr.  Trooien's  "Steam  Engine  Investigations"  thesis,  written 
at  the  University  of  Wisconsin  in  1907,  attracted  consider- 
able international  attention  and  is  now  largely  incorporated 
in    prominent    mechanical-engineering    handbooks. 

Col.  Alexander  W.  Swanitz,  Civil  Engineer  in  charge  of 
construction  of  the  Alaska  Central  R.R.,  died  at  his  home 
in  Alameda,  Calif.,  Dec.  21.  He  had  returned  from  Alaska 
about  a  month  ago  and  was  stricken  with  dropsy  on  the  day 
of  his  arrival  home.  He  was  born  in  1851  near  Olney,  III., 
and  was  educated  in  the  schools  near  his  home  and  at  the 
Karlsruhe  Polytechnik  in  Berlin  and  the  Ecole  Polytech- 
nique  in  Paris.  In  1872  Colonel  .Swanitz  was  appointed  to  a 
position  in  the  engineering  corps  of  Egypt  and  constructed 
various  forts  below  Assuan  and  the  harbor  works  at  Alex- 
andria. Later  he  was  City  Engineer  of  Scheveport,  La.  In 
1880  he  was  appointed  Chief  of  Construction  for  the  Chicago 
&  Northwestern  Ry. ;  he  also  had  charge  of  the  construction 
of  the  Charleston  &  Macon  and  the  New  Orleans  &  Western 
railroads.  In  1902  he  went  to  Seattle  to  take  part  in  the 
promotion  and  construction  of  the  Alaska  Central  R.R.,  now 
known   as   the   Alaska   Northern    Ry. 

Stephen  Betts  Whiting,  one  of  the  charter  members  of 
the  American  Society  of  Mechanical  Engineers,  Manager  from 
1880  to  1882,  Vice  President  from  1882  to  1S83,  and  for  many 
years  owner,  with  his  partner  Charles  G.  Wilcox,  of  the  firm 
of  Wilcox  &  Whiting,  of  Camden,  N.  J.,  died  Dec.  23  at  his 
home  in  Cambridge.  Mass.  He  was  born  at  Redding  Ridge, 
Conn.,  Jan.  22,  1834,  and  attended  the  schools  of  his  home  town 
and  New  Haven,  finishing  his  education  at  the  New  Haven 
Collegiate  and  Commercial  Institute.  At  15  years  of  age 
Mr.  Whiting  was  apprenticed  to  the  machinist  trade  and  de- 
signed and  constructed  a  miniature  steam  engine,  and  at  the 
age  of  17  designed  and  built  an  air  pump.  In  1855,  at  21 
years  of  age,  he  went  to  Urbana,  Ohio,  to  take  charge  of  the 
shops  of  the  Urbana  Machine  Co.,  and  two  years  later  became 
Superintendent  of  the  Illinois  Iron  Works,  of  Alton,  111. 
After  several  years  he  returned  to  the  East  to  take  charge  of 
the  Kaighn's  Point  Iron  Works,  which  concern  he  and  his 
old  schoolmate,  Mr.  Wilcox,  afterward  purchased  and  operated 
under  the  name  of  Wilcox  &  Whiting.  This  firm  built  and 
erected  the  superstructure  of  the  Chestnut  St.  bridge  over  the 
Schuylkill  River  in  Philadelphia,  and  the  U.  S.  Monitor  "Koka," 
one  of  the  light-draft  monitors  designed  by  John  Ericsson. 
In  1865  the  partnership  was  dissolved  and  the  iron  works 
sold,  on  account  of  Mr.  Wilcox's  poor  health.  The  same 
year  Mr.  Whiting  went  to  Pottsville,  Penn.,  as  Superintendent 
of  the  Colliery  Iron  Works,  and  while  in  that  position  he  de- 
signed the  Whiting  sy.stem  of  rope  drive,  hauling  and  hoisting 
machinery,  which  was  first  installed  at  the  Lehigh  &  Wilkes- 
Barre  planes  at  Solomon's  Gap,  Wilkes-Barre,  Penn.,  and 
which  was  adopted  by  many  prominent  mining  companies.  In 
1878  he  entered  the  employ  of  the  Philadelphia  &  Reading  Coal 
and  Iron  Co.  as  Mechanical  Engineer,  and  was  afterward 
made  Chief  Engineer  and  then  General  Manager  of  the  com- 
pany. In  1SS8  he  became  General  Manager  of  the  Calumet  & 
Hecla  Mining  Co.,  which  position  he  held  until  1901,  when  he 
retired  from  active  life. 


EM^HHEEIRHMG  SOCHETHE^ 


COMING   MEETINGS 

ENGINEERS'     .SOCIETY    OP     PENNSYLVANIA. 

Jan.     14.       Annual     meeting     in     Harrisburg.       Secy.,     E.     R. 
Dasher,   30  So.  Front  St.,  Harrisburg,   Penn. 

CENTRAL  RAILWAY  CLUB. 

Jan.    14.      Annual    meeeting    in    Buffalo,    N.    Y.      Secy..    H.    D. 
Vought,   95  Liberty  St.,  New   York   City. 

WESTERN    PAVING    BRICK    MANUFACTURER.S'     ASSOCIA- 
TION. 
Jan.   14-15.     Annual  meeting  in   Kansas  City,   Mo.     Secy.,   G. 
W.    Thurston,    416    Dwight   Bldg.,    Kansas   City,    Mo. 

MONTANA  INSTITUTE  OF  MUNICIPAL   ENGINEERS. 

Jan.   17-19.     Annual   meeting  at  Billings,   Mont.     Secy.,  C.   C. 
Widener,   Bozeman,   Mont. 


ENGINEERS'   SOCIETY   OF   WESTERN   PENNSYLVANIA. 
Jan.  18.     Annual   meeting  in   Pittsburgh.     Secy.,  E.   K.   Hlles, 
2511  Oliver  Building,  Pittsburgh,  Penn. 

KANSAS  ENGINEERING  SOCIETY. 

Jan.    18-19.      Annual    meeting   at    Kansas    State    Agricultural 
College.     Secy.,   C.  A.   Foster,  Topeka,  Kan. 

A.MERICAN   WOOD-PRESERVER.S'   ASSOCIATION. 

Jan.     18-20.       Annual    convention    in    Chicago.      Secy.,    F.    J. 
Angler,    Mount    Royal    Station,    Baltimore,    Md. 

THE   FRANKLIN   INSTITUTE. 

Jan.     19.      Annual     meeting    in    Philadelphia.       Secy.,     R.    B. 
Owens,  Philadelphia,  Penn. 

AMERICAN    SOCIETY    OF    CIVIL    ENGINEERS. 

Jan.  19-20.     Annual  meeting  in  New  York  City.     .Secy.,  C.  W. 
Hunt. 

NATIONAL  DRAINAGE  CONGRESS. 

Jan.   19-21.   Annual   meeting,   Cairo,   111.     Vice-Pros.,   Edmund 
T.  Perkins,  First  National  Bank  Building,  Chicago,  111. 

NATIONAL    SOCIETY     FOR    THE     PROMOTION    OP    INDUS- 
TRIAL EDUCATION. 
Jan.  20-22.     Annual  convention  in  Minneapolis.     Secy.,  Alvin 
E.    Dodd,    140    West    42nd    St.,    New    York    City. 

ILLINOIS     CHAPTER:     AMERICAN     WATER-WORKS     ASSO- 
CIATION. 
Jan.   25-27.     Annual   meeting,  University  of  Illinois,   Urbana. 
Secy.,  Dr.  Edward   Bartow,  Urbana,   III. 

ILLINOIS   SOCIETY   OP   ENGINEERS   AND   SURVEYORS. 
Jan.   26-28.     Annual   meeting,  University   of  Illinois,  Urbana, 
111.     Secy.,   E.   E.   R.  Tratman,  Wheaton,  111. 

WISCONSIN   HIGHWAY   COMMISSIONERS'   ASSOCIATION. 
Jan.    31.      Annual    meeting    in   Madison.      Secy.,    G.    H.    Main- 
waring,  Gotham,  Wis. 

WISCONSIN    ENGINEERING    SOCIETY. 

Feb.   2.     Annual  meeting,  Madison,   Wis.     Secy.,  L.  S.   Smith, 
939    University    Ave.,    Madison,    Wis. 
INDIANA    SANITARY    AND    WATER-S17PPLY    ASSOCIATION. 
Feb.   2-5.     Annual   meeting   in   Indianapolis.     Asst.   Secy.,   W. 
P.   King,   Indianapolis,   Ind. 

INDIANA   ENGINEERING   SOCIETY. 

Feb.    3-5.      Annual    meeting   in    Indianapolis.      Secy.,    Charles 
Brossmann,  1616  Merchants  Bank  Bldg.,  Indianapolis,  Ind. 

AMERICAN    ELECTRIC    RAILWAY    ASSOCIATION. 

Feb.   4.     Mid-winter   meeting   in   Chicago.     Secy.,   E.   B.   Bur- 
ritt,  8  W.   40th  St.,  New  York  City. 

AMERICAN   INSTITUTE   OP    ELECTRICAL   ENGINEERS. 
Feb.  8-9.     Mid-winter  meeting  in  New  York  City.     Secy.,   P. 
L.  Hutchinson,   29  W.   39th  St.,   New  York   City. 

OHIO   ENGINEERING   SOCIETY. 

Feb.   9-11.     Annual   meeting  in  Columbus.     Secy.,  John  Lay- 
lin.  Norwalk,  Ohio'. 
MINNESOTA   SURVEYORS  AND  ENGINEERS   SOCIETY. 

Feb.    10-12.      Annual    meeting    at    St.    Paul.      Secy.,    Geo.    H. 
Herrold,    St.    Paul,   Minn. 
ILLUMINATING    ENGINEERING    SOCIETY. 

Feb.  10-11.     Mid-winter  convention  in  New  York  City.    Secy., 
A.  S.  Miller.  29   W.   39th   St.,   New   York  City. 


American  Water- AVork.s  As.soeiation — An  organization 
meeting  of  the  Pour-State  Section — comprising  southern  New 
Jersey,  eastern  Pennsjlvania,  Delaware  and  Maryland — of  the 
American  Water-W^orks  Association  will  be  held  in  Philadel- 
phia, at  the  Bellevue-Stratford  Hotel,  on  Jan.  18.  Further 
details  can  be  obtained  from  Charles  R.  Wood,  400  Chestnut 
St.,  Philadelphia. 

The  Cornell  Society  of  Civil  Engrineers  will  hold  its  annual 
banquet  at  the  Hotel  Breslin,  New  York  City,  on  Jan.  21,  in- 
stead of  at  the  Hotel  McAlpin,  as  previously  announced.  The 
chairman  of  the  banquet  committee  is  Clyde  Potts,  30  Church 
St.,   New   York   City. 

The  Civil  Engineers'  Society  of  St.  Paul  will  hold  its 
annual  meeting  on  Jan.  15,  opening  with  a  dinner  at  the  Com- 
mercial Club.  The  dinner  will  be  followed  by  a  program  ar- 
ranged by  the  ladies'  entertainment  committee,  composed  of 
the  wives  of  outgoing  officers  and  'committee  chairmen.  The 
secretary   is   Carl   E.    Nagel. 


Service   Recorder   for   DredRes   and    Shovels 

The  "Servis  Recorder"  originally  designed  for  recording 
the  running  and  standing  time  of  locomotives  and  motor 
trucks,  has  recently  been  successfully  applied  to  steam  shov- 
els and  dredges  to  record  automatically  just  when  and  how 
long  the  equipment  is  working  and  standing.  The  recorder 
can  be  attached  in  a  few  minutes  and  is  not  connected  to  any 
of  the  running  parts,   being  entirely  self-contained. 

To  record  operation,  it  uses  the  oscillation  or  sway  of  the 
equipment  to  which  it  is  attached  through  the  medium  of  a 
pendulum    in    it    of   such   a   period   that   ordinary    vibration    or 
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JiUM  iiii>  not  iiH'onlcil — only  Hint  luiinouiwi'il  inolloii  of  Hi.' 
C(|Ul|inu'iit  wlilfli  Im  luH-ulliir  to  lh«  iiftual  luMfonniiiicc  of  IIh 
work.  Thti  |i«ntliiliiin  prlnclplK  hiiM  linen  round  poMltlvi-  ami 
roliabli'  In  I'l'roiilInK  the  inovcniKiitH  of  loc-oiuot  Ivi'H  and  vi-lij- 
cUm4  and  huH  th(<  advaiitaK<'  of  licInK  Hlinplu  and  tainiiiT-proof. 
Tho  I'ccoi'dtM'  Ih  about  S  In.  In  dlunii>ti>r  and  Ih  hoiiHcd  In  a 
heavy  i-aHt-inflal  cam'.  A  Hied  iiroti'OtliiK  raHo  Ih  furnlHlii-d 
in  addition  that  can  l>o  padlocked  to  Klve  extra  piiitectlon 
ilKitliiHt  tanipeilnn  and  aliUHe.  The  inechanlHni  Ih  liullt  lo 
wIthHtand  Hevere  Heivleo.  The  tlinliiK  nieehanlnni  Ih  a  Npeelal 
heavy  elKht-day  Jeweled  cloek  movement.  The  rei-oitllnK 
nieniher  Ih  a  Happhlre-pointed  HtyUiH  connected  to  ii  pendu- 
lum that  l.s  huuK  on  a  Htuidy  liron/.e  bcarlUK.  The  recorder 
Ih  Hafenuarded  iiKalnsI  unauthorized  openInK  hy  a  plunder 
that  cut.s  tin-  chart  to  hIiovv  at  what  time  of  day  the  lid  Ih 
elthei    iipeneil    or   closed.      The    Inntruinent    needs   no   care   or 


Miihiller  uly.rH  the  .seal  and  RiildcM  are  Integral  with  the 
ca.sliiK-,  whiili  1m  caMt  of  lake  copper.  The  valve  projier  Is  a 
HltiMlc  copper  <-aMtlnK.  In  the  Intermediate  sizes  an  Iron 
hounln^c    hoMs    copper   seats;    the    valve   Is   of   coi)i)er.      In    the 


SERVICE  RECORDER  FOR  DREDGES;  SECTION  OF  CHART 

attention  except  to  wind  it  regularly  and  change  the  charts. 
The  accompanying  view  sho^vs  a  "Servis  Recorder"  open 
and  without  its  outside  steel  protecting  case.  It  is  manu- 
factured by  the  Service  Recorder  Co.,  2345  East  105th  St., 
Cleveland,   Ohio. 

Barrel    Concrete    Mixer   nitli    Hoi.st 

A  small  concrete  mixer  for  farm  and  rural  work  has  a 
barrel-shaped  drum,  open  at  one  end  and  fitted  with  inter- 
ior blades.  For  mixing,  the  drum  is  revolved  on  its  axis  by 
means  of  a  chain  belt  passing  around  it.  For  charging  and 
dumping,  it  can  be  swung  to  any  angle  in  the  supporting 
frame.  The  capacity  ot  the  drum  is  2  cu.ft.  wet  mix,  the 
batch  being  just  enough  for  a  wheelbarrow  load.  The  frame 
may  also  be  fitted  with  a  hoisting  drum  for  a  light  cable, 
operated  through  a  clutch.  The  mixer  may  be  driven  by 
hand  or  power.  It  is  built  by  the  Barrel  Mixer  Co.,  of  Madi- 
son, Wis. 

IVeiv  Design  of  Cheek  Valve 

A  new  line  of  water-works  check  and  suction  (double 
check)  valves  has  been  developed  by  the  M.  Smolensky  Man- 
ufacturing Co.,  Cleveland,  Ohio.  The  principal  features  are 
shown  in  the  accompanying  sketches.  The  basic  idea  was  to 
produce    a    simple    design    and    a    light    construction.      In    the 


SMOLENSKY    SUCTION    AND    CHECK    VALVE 

largest  sizes  the  housing  and  valve  are  of  iron,  fitted  with 
copper  seats  and  rings.  A  half  pound  of  metal  is  thus  saved 
in  the   ';4-in.  check  valve,  and  50'/    in  the  laiger  sizes. 

Tests  are  reported  to  show  a  smaller  loss  of  pressure  in 
the  Smolensky  valves  than  in  the  earlier  designs.  They 
close  with  smaller  back  pressure  and  may  be  used  at  any 
angle — even   with   the   seat   up. 

The  list  prices  run  from  40c.  for  a  %-in.  check  to  93c.  for 
a  1-in.;  the  IH-in.  is  $2.10,  and  the  SVi-in.  is  $12.25.  These 
sizes  are  screwed  types.  Flanged  checks  range  in  price 
from  $14  for  a  4-in.  valve  to  $96  for  a  9-in.  and  $511  (or  a 
20-in.  the  suction  valves  range  from  70c.  for  a  1%-in.  size 
to   $24.05    for   a   3Vi-in. 

Seiiiiipliore     for     Street-'I'rnffic     Control 

It  is  becoming  common  practice  to  use  some  form  of  sema- 
phore signal  for  regulating  street  traffic  at  busy  corners 
rather  than  to  depend  on  the  whistle  and  hand  of  the  traffic 
policeman.  The  most  common  type  is  a  four-arm  semaphore, 
for  daylight  use  only,  with  two  oppo- 
site arms  painted  green  and  lettered 
in  white  "Go,"  and  two  other  opposite 
arms  painted  red  and  lettered  "Stop." 
For  night  use,  red  and  green  bull's- 
eye  oil  lanterns  are  frequently  at- 
tached, such  as  are  used  on  railway 
switch  signals.  The  semaphore  de- 
sign, shown  in  the  accompanying 
illustration,  is  a  litle  more  elaborate 
and  exhibits  the  "Go"  and  "Stop" 
legends  night  or  day.  The  transpar- 
ent top  signs  are  lighted  by  electricity 
either  from  a  street  connection  or 
from  a  storage  battery.  The  illus- 
tration shows  the  storage-battery 
type.  The  upper  shaft  carrying  the 
signal  is  of  l^i-in.  pipe,  and  the  bot- 
tom pipe  carrying  the  shaft  is  21/2  in. 
The  shaft  turns  on  ball  bearings. 
This  semaphore  was  designed  and  is 
manufactured  by  George  L.  Mesker  & 
Co.,   Evansville,   Ind. 

Acetylene   Flare   Lamps 

An  acetylene  gas  flare  for  general 
contracting,  street  work,  fire  depart- 
ments, etc.,  has  been  developed  by  the 
Carbic  Manufacturing  Co.,  Duluth, 
Minn.  This  apparatus  generates  gas 
at  constant  pressure  as  required,  but 
may  be  used  intermittently  with 
economy  and  safety.  When  charged 
for  a  run,  no  water  has  to  be  added 
until  the  entire  amount  of  carbide  is 
consumed.  The  flare  complete  com- 
prises three  main  parts — tank,  gas 
bell  and  carbide  holder.  The  tank 
serves  as  the  stand,  and  the  bell  car- 
ries the  pipe  column  which  supports 
the  burner  and  reflector.  The  burner  and  reflector  head  is 
mounted  on  a  swivel  joint  so  that  it  may  be  swung  through 
any  angle. 
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YorlR  Be^rs^e  Caimal 
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SYi\(Jl'SIS — ('ujmiilii  (iiiil  SI  rruc  of  /hr  iivir 
i^l.ale  Bai-iji'  Canal.  'J'lic  aalhor  shuirs  thai  llic 
cajjacilij  of  llw  wir  canal  icill  he  Jit  In  .10  lliacs 
llial  of  lite  (lid.  anil  ilisrrihi's  in  ilclail  his  dr- 
■siijiis  for  lltr  upcralinij  rijiii juni-nl  inrladinij  i/ali'- 
inucliincs,  ralrr  inncli  nirs.  ia/:sl(iits  and  cuncri'lc, 
loch  cabins. 

What  tin,'  New  Vnik  State  Barge  Canal  is  hardly  need 
be  explained  in  detail  at  this  late  day,  but  a  few  remarks 
on  its  general  features  and  field  of  service  are  essential 
to  orient  the  reader  of  this  description  of  ojicrating  equi])- 
nient  and  power  system. 

The  infhience  of  canals  is  acknuwledged  to  be  a  prime 
factor  in  making  New  York  llic  ""Knipire  State"  of  the 


*Consultin«-  Ens'ineer,  52  Wall  St.,  Xew  York  City;  for- 
merly Supervising  Kngineer,  OHice  ol'  New  York  State  En- 
gineer and  Surveyor,   Albany,  N.    ^ 


M    11.    YaTKS^'- 

I'nion.  'I'lie  old  Erie  Canal  between  Albany  and  Buffalo. 
o])eiied  in  ISS."),  was  of  siiuiU  capacity  as  measured  i)y 
present  standards;  yet  in  1880  this  small  canal  cari-ied 
about  4,500,000  tons  of  freight — seven-tenths  of  the  cn- 
lire  canal  tratlio  of  the  state.  In  the  same  year  about 
8,700,000  tons  was  carried  on  the  Erie  IM?.  and  about  10,- 
.-)00,000  tons  on  the  New  York  Central — the  only  real 
competitors  of  the  canal  for  lakes-to-ocean  traffic.  Since 
IS80  the  railroads  have  handled  a  much  greater  volume  of 
freight  at  the  expense  of  the  <-anals,  but  the  advocates  of 
the  new  Barge  Canal  expect  a  reversal  of  transportation 
conditions  soon  after  its  entire  length  is  opened  to 
navigation. 

That  the  new  canal,  on  whicli  no  tolls  are  to  be  col- 
lected, is  a  decided  asset  to  the  state  can  be  appreciated 
when  it  is  explained  that  about  three-quarters  of  the 
entire  area  of  the  state  is  within  50  mi.  of  some  part  of 
tlic    can.il    sv.-tcni    and    may    therefore   he    reached   by    a 


FIG.    1.      THE   GREATEST   GROUP   OF   HIGH-LIFT   C.VXAL    LOCKS   IN  THE   WORLD;   THE  WATERFORD   FLIGHT 
Locks   4,    5   and   6,    Erie   Canal,    each   having-  a   lift   of   34.5   ft. 
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FK!.    L'.       l'Kiil'()S|.;|,     IM  .| ;(  "l-K  l(   A  1 ,1  ,Y     I'lti  iri;LIJ:i  >    ('AN'AI> 
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r)-tiiii  iiioldr  liiuk  wliicli  \\:\>  a  I'aiiL;*'  nf  •')<>  mi.  ovrr  ^ood 
inacls  (100  mi.  |HM-  10-lir.  ilav  (jii  a  rcuiml  tiaj)),  and 
lliat  aliout  !•()',  (if  Uu'  cntiri'  area  of  liu'  siate  i.s  wilhiii 
10  mi.  and  niav  Kc  .■similarly  sciaciI  Ky  a  ;5-toii  motor 
tnu'k.  Alnnit  tlirei'-(juarti'r,<  of  11k'  pijpulation  live  within 
2  mi.  of  tlio  canal,  and  87%  wilhiii  20  mi. 

Tho  free  use  of  the  new  canal  will  have  an  influence 
tremendously  more  powerful  than  the  oKl  canal  ha'd  in 
huilding  up  manufacturing  industries  henefited  liy  cheap 
transportation.  Furthermore,  along  the  Mohawk  valley 
for  a  distance  of  50  mi.,  many  admirahle  factory  sites 
have  been  created  by  the  construction  of  the  Barge  Canal. 
At  these  sites  power  nuiy  he  purchased  cheaply,  and  ideal 
transportation  facilities  are  available  because,  in  addition 
to  the  Barge  Canal,  a  free  waterway  of  large  capacity, 
there  are  available  tho  tracks  of  the  New  York  Centra' 
lines  on  both  banks  of  the  canalized  river. 

Capacity  of  the  New  Barge  Canal 
The  New  York  State  Barge  Canal,  designed  to  have 
a  normal  annual  capacity  of  10,000,000  tons,  was  au- 
thorized in  1903,  at  which  time  $101,000,000  was  voted 
for  a  1,000-ton  barge  canal.  Since  then  $G3,000,000 
more  has  been  authorized  for  additions,  terminals,  and 
completion. 

The  line  of  tiie  Barge  Canal,  shown  in  Fig.  3,  is  also, 
broadly  speaking,  the  line  of  the  old  Erie,  Oswego,  Cham- 


plain,  and  Cayuga  and  ScMU'ca  canals,  and  these;  names 
arc  still  used  lo  d(dine  parts  of  the  mw  ranal.  'i'iic  di- 
mensions of  the  (liannrls  ami  Idi  ks  of  llic  olii  Mric  (!anal 
and  liic  Uargc  ( 'aMal,>li(]\\  n  in  l''i;:s..'!  ami  I, indicate  in  an 
im(]iii|ililr  uay  Ihi'ir  ii'lali\c  cafryiiig  cajiacitics.  The 
real  dill'crcncc  is  a|i|ir<'rialcil  only  after  a  stndy  of  their 
rcs|)ective  locations,  'i'lic  olil  canal  is  a  land  line  uliliziii;^ 
practicMlIy  no  natural  watercourses,  while  the  IJarge 
('annl  traverses  v'wo.r  and  lake  channels  for  lhree-(iuarterK 
of  its  lenglh.  This  su|)erior  location  |icrmits  mncli  great- 
'i-  capacity  than  is  |iinilciit  on  the  old  lanal  or  on  any 
land  line,  wlirrc  a  sliced  in  excess  of  3  oi-  I  mi.  |)er  hr. 
disturbs  the   banks. 

'i'lic  a\crage  s|)ced  on  the  new  line  will  he  between  two 
and  three  times  the  average  s])eed  on  the  old.  In  addition 
to  this  the  Barge  Canal  locks  can  accommodate  single 
barges  having  a  capacity  of  2,500  tons,  which  is  ten  times 
the  capacity  of  the  barges  imw  in  ^el•\  ice.  If  2,')W)-U)U 
barges  are  used  on  the  new  canal  and  the  number  of 
daily  lockages  is  the  same  as  on  the  old  canal,  the  cai)acity 
of  tho  now  line  will  be  from  20  to  30  tinu's  that  of  the 
old  one. 

Tho  caj)acity  of  the  lU'w  canal  can  be  increased  if  the 
stretches  of  nari'ow  channel  or  laml  line  east  of  Oneida 
Lake  are  widened  so  that  the  bottom  width  will  be  110 
ft.  instead  of  75.  Barges  as  large  as  can  be  accommodated 
on  the  Welland  Canal  may  then  go  from  Lake  Ontario 
to  the  Atlantic  Ocean  via  tho  Barge  Canal,  entering  it 
at  Oswego.  The  estimated  cost  of  widening  the  stretches 
of  land  line  is  $2,000,000.  The  locks  are  already  of 
ample  width  and  require  no  change. 

When  traffic  warrants  it,  the  canal  channel  may  be 
deepened  to  14  or  15  ft.  Such  a  depth  would  be  in  keep- 
ing with  the  depth  of  12  ft.  already  provided  over  the 
sills  of  each  lock,  as  that  depth  can  accommodate  a  barge 
having  a  draft  of  11  ft.,  or  slightly  more,  and  such  a 
barge  requires  a  channel  14  or  15  ft.  deep  for  economical 
propulsion,  because  of  the  retardation,  or  drag  in  shallow 
channels,  caused  by  bottom  friction. 

The  dimensions  of  the  present  locks  are  out  of  pro- 
portion to  the  dimensions  of  the  canal  channels,  because 
each  lock  can  accommodate  a  single  wide  barge  with  a 
beam  of  about  43  ft.,  but  two  barges  of  that  beam  would 
have  difficulty  in  passing  each  other  in  the  channels  of 
minimum  section.     Barges  of  about  800  tons'  capacity 
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have  many  advantages;  but  if  smaller  barges  are  used, 
so  that  four  can  be  loeked  through  at  onee,  the  time  of 
operating  caeh  lock  will  be  increased  on  account  of  the 
longer  time  required  to  place  boats  in  the  lock  chamber 
side  by  side. 

While  wider  land-line   swlions   wdiild    |icrmit    Ihc   use 
of  wide  barges  and  givatly   inci'ease  the  capacity  of  the 


building  lor  temporary  storage.  At  .some  locations  rail- 
road sidings  are  available,  and  at  all  of  them  good  road.s 
will  facilitate  the  handling  of  shipments. 

The  lakes  traversed  by  the  Barge  Canal  line  needed 
lilllc  development  to  make  them  available  for  traffic,  but 
the  rivers  required  the  construction  of  many  new  dams 
and    the   improvement  of  several   existing  ones.      In  all. 


Secrt-ion     A— A 


■  UfiperPool 
•  LowerPool 

Sec+ion     B-B 


FIG.    4.      PLAN   AND   SECTION   OF   TYPICAL,   BARaE 
CANAL  LOCK 

canal  at  a  relati\ely  small  cost,  yet  if  any  changes  are 
made  they  should  provide  for  a  ship  canal  between  Albany 
and  Oswego  to  connect  Lake  Ontario  and  the  Atlantic 
Ocean.  Such  a  canal  could  be  supplemented  by  a  simi- 
lar one  around  Niagara  Falls  entirely  within  the  Empire 
State,  so  as  to  connect  the  great  lakes  with  the  Atlantic 
Ocean  by  a  deep  waterway  .shorter  and  safer  than  that  now 
available  via  the  Welland  Canal  and  the  St.  Lawrence 
l?iver  and  entirely  within  the  Ignited  States. 

B.\KGE.s;  Tkii.mixal.s:  Dams  vow  Caxali/.atiox 
Former  State  Engineer  J.  A.  I5ensel  has  intimated 
("Canal  and  liiver  Barges,"  Barge  Canal  Bulletin,  Oc- 
tober, 1914)  that  .ship-shaped  barges  similar  to  the  Phil- 
adelphia steel  barge  made  for  use  on  Chesapeake  Bay 
might  be  used.  Tests  made  by  United  States  Army 
Engineers  (fully  reported  in  House  Document  857,  Si.xty- 
third  Congress;  "Experimental  Towboats"')  indicate  that 
barges  of  this  type  will  be  economical. 

A  novel  application  of  electric  power  for  propelling 
barges  of  large  ca])acity,  shown  in  Fig.  2,  has  been  sug- 
gested by  ^^'illiam  T.  Donnelly,  Consulting  Engineer 
(Brooklyn  Engineers  Club,  Jan.  14,  1915).  lie  proposes 
to  generate  power  on  only  one  boat  of  a  tow  and  transmit 
it  to  its  consorts  on  which  motors  alone  are  installed.  The 
writer  is  of  the  opinion  that  individually  propelled  ship- 
shaped  barges  with  oil  engines,  or  in  tows  using  electricity 
as  mentioned,  will  eventually  be  used  on  the  Barge  Canal. 
The  way,  or  local,  traffic  on  the  canals  of  New  "N'otk 
State  has  always  been  relatively  heavy.  Therefoiv  tei- 
minals  or,  strictly  speaking,  do<'ks  of  call,  will  he  con- 
veniences and  important  contributing  factcirs  to  the 
large  capacity  of  the  Barge  Canal.  In  1911  there  wns 
voted  $29,000,000  for  the  construction  of  sm  h  tcn>iinals 
at  many  cities  and  towns  along  the  line  of  tiie  canal.  In 
all,  50  of  these  will  be  built.  Each  will  consist  of  a  dock 
wall,  suitable  mechanical  means  for  handling  cargo  and  a 
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40  dams  are  used  for  Barge  Canal  i)urposes — 5  old  struc- 
tures were  found  to  be  suitable,  5  have  recei\ed  new 
crests,  and  30  are  entirely  new.  Eight  of  these  new 
dams  are  movable  dams  of  the  bridge  type,  similar  to 
those  u.sed  on  the  ]\loldau  liiver  in  Bavaria.  They  have 
jcen  built  across  the  Mohawk  IJiver  at  Scotia,  Rotterdam, 
Cranesville,  Amsterdam,  Tribes  Ilill,  Yosts,  Canajoharie 
and  Fort  Plain  to  i'orm  pools  at  each  location  with  a  min- 
imum navigable  dejjth  of  12  ft.  The  eight  pools  thus 
formed  and  the  two  pools  formed  by  the  fixed  dams  at 
Crescent  and  Vischer's  Ferry  make  the  Mohawk  Eiver 
available  for  Barge  Canal  traffic  for  a  distance  of  about 
50  mi.  A  typical  movable  dam  with  lock  adjacent  is 
shown  in  Fig  5.  Each  dam  comi)rises  a  highway-bridge 
superstructure  of  two  or  three  spans,  that  may  be  used 
for  highway  traffic  by  the  addition  of  a  floor  (as  -was  done 
at  Kotterdam,  N.  X.,  in  1914). 

From  steel  pins  in  the  extended   Hoor-beams  of  each 
sni)erstructure,   wickets   or   uprights   are   hung   in   pairs. 


ELECTRIC    WINCH    FUH    OPERATING 
MOVABLE  DAM 
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Oil  tlu'in  gati's  arc  su])])()rl('il  in  ii  ncjirly  vertical  posi- 
1 1(111  (luriiifi'  the  opcn-nin  iiiiitioii  season  and  swuiifi  to  a 
iiori/ontal  position  ilui'inu  tlic  winter,  or  closed-navigation 
season. 

To  ])lace  one  of  the  (hiins  in  service  the  wickets,  in 
pairs,  are  first  swung  down  until  they  l)ear  against  scats  in 
tlie  sill  of  each  dam.  These  seats  arc  located  farther 
upstream  than  the  steel  pins  from  whicli  tlie  wickets  arc 
hung,  .so  that  the  upstream  edge  of  each  wicket  is  an 
inclined  i)lane  along  which  each  gate  section  rolls  when 
being  lowered  or  laiscd.  The  wiekets  are  fully  braced 
near  their  lower  ends  to  prevent  their  being  twisted  by  the 
water  in  lowering. 

An  operating  platform  in  sections  ;U)  ft.  long,  attached 
to  each  pair  of  wickets,  is  available  when  all  the  wickets 
are  lowered,  from  one  end  of  the  dam  to  the  other.  This 
]jlatforni  is  3  ft.  above  the  pool  and  will  facilitate  hand- 
ling any  floating  debris.  It  will  form  a  most  useful  ad- 
junct to  the  operating  equipment  of  the  movable  dams. 

Two  electric  winches  are  provided  to  raise  or  lower 
the  gates.  Each  winch  is  able  to  operate  the  dam  by 
traveling  along  a  track  supported  on  extensions  of  the 
floor-beams.  Two  steam  winches  which  had  been  in- 
stalled were  converted  to  electric  drive  to  insure  more 
reliable  operation,  as  well  as  to  give  the  additional  ad- 
vantages of  convenience,  simplicity  and  economy.  Fig. 
5  shows  a  detail  view  of  the  electric  winch  fully  equipped 
with  top  and  tarpaulin  cover,  and  trolley  for  chain  hoist ; 
electric  lamps  are  provided  for  night  operation. 


FIG.  7.    LOCK-OPERATING  STAND  (MASTER  CONTROLLER) 


Dams  willi  lixcil  crests  also  have;  been  needed  foi-  the 
canaliziition  ii\  I  he  rivers,  notably  at  Crescent  and  Visch- 
er's  Ferry  on  the  Mohawk  Kiver,  at  Mechanicsville  on 
the  Hudson  Kiver,  at  Phoenix  and  Fulton  on  the  Oswego 
i{iver  and  at  Waterloo,  Seneca  Falls  and  Cayuga  on  the 
Seneca  River.  At  many  of  these  fixed  dams  one  or  more 
Taintor  gates  have  been  installed.  The  largest  in.stalla- 
tion  of  this  kind  is  at  Dam  No.  1,  across  the  Hudson 
Kiver  at  J\Iechanicsville,  where  there  arc  six,  as  shown 
in  Fig.  D.  Each  of  these  gates  has  a  span  of  50  ft.  and 
is  designed  for  a  depth  of  water  in  excess  of  17  ft.  These 
dimensions  make  them  the  largest  of  their  type  in  the 
world.  Similar  gates  of  smaller  dimensions  have  been 
used  in  several  of  the  previously  mentioned  dams,  and 
all  have  given  great  satisfaction  in  operation.  They  are 
all  so  evenly  balanced  by  large  concrete  counterweights 
that  hand  operation  is  depended  upon  entirely. 

Lakge  Size  and  Small  Number  of  Locks 

Next  in  importance  to  river  canalization,  as  a  con- 
tributing factor  to  increased  capacity,  is  the  small  num- 
ber and  large  size  of  the  locks.  Each  has  an  available 
length  of  311  ft.,  a  width  of  45  ft.  and  a  depth  of  water 
over  the  sill  of  12  ft.  The  lifts  range  from  6  to  40.5  ft. 
There  are,  in  all,  57  locks.  Of  these,  35  are  passed 
in  traveling  from  Buffalo  to  Albany;  on  the  old  canal 
there  were  72  locks  between  those  points. 

The  recent  opening  of  five  Barge  Canal  locks  near 
Waterford,  known  locally  as  the  Waterford  flight,  dem- 
onstrated the  great  reduction  in  time  of  transit  effected 
by  the  new  locks.  Seventeen  locks  were  needed  on  the 
old  canal  to  raise  a  barge  from  the  Hudson  River  level 
(El.  15)  near  Waterford  to  the  Crescent  level  (El.  184)  ; 
but  on  the  new  canal  only  five  locks  are  required  for  the 
same  lift  of  1G9  ft.  When  everything  went  well,  the 
time  of  transit  through  the  "Old  Seventeen"  was  4  hr., 
but  the  first  trip  through  the  "New  Five"  was  made  in 
about  1  hr.  The.se  five  locks  form  the  greatest  group  of 
high-lift  locks  in  the  world.  Three  of  them  can  be  seen 
in  the  view  given  by  Fig.  1. 

The  side  culverts  through  which  the  lock  chamber  is 
filled  are  of  three  standard  cross-sectional  areas.  Their 
dimensions  are  5x7  ft.  in  locks  having  a  lift  of  12  ft.  or 
less,  6x8  ft.  where  the  lift  is  between  12  and  23  ft.  and 
7x9  ft.  where  the  lift  exceeds  23  ft.  From  these  side  cul- 
verts the  water  enters  the  lock  chamber  through  side  ports 
(see  Fig.  4),  each  having  an  area  of  about  7i/^  sq.ft. 
The  ports  were  lined  with  cast-iron  pipes  in  the  first 
locks  built,  but  on  later  contracts  the  lining  was  omitted, 
as  investigations  indicated  that  it  was  not  needed  to  pre- 
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vent  erosion.  Tlie  ininil)er  of  ports  varied  with  tiic  si/.e 
of  the  culverts;  hoth  were  rlesigned  to  fill  tlie  lock  cham- 
ber in  about  5  niin.  without  excessive  surging. 

The  importance  of  proper  operation  of  the  equipment 
just  described  is  manifest.  The  use  of  electric  power 
for  the  operation  of  the  gates  and  valves  of  the  locks  is 
imperative  for  the  safe,  reliable  and  rapid  operation  re- 
quired. Sufficient  water  power  was  available  at  most  of 
the  locks  to  drive  hydro-electric  generators,  and  these 
were  generally  installed  ;  but  gasoline-engine  generating 
units  were  decided  upon  for  the  Mohawk  l?iver  locks  and 
in  one  or  two  isolated  locations. 

Eeversing  the  usual  procedure,  this  description  will 
begin  at  the  operating  stand  from  which  the  gates  and 
valves  of  each  lock  are  operated  and  proceed  to  the 
sources  of  energy.  Four  storm-proof  operating  stands, 
designed  to  witlistand  damage  from  contact  with  moor- 
ing or  towing  lines,  contain  master  switches  of  substan- 
tial construction  and  are  installed  at  each  lock  in  pairs, 
two  near  the  upper-  and  lower-gate  recesses  respectively, 
as  shown  in  Fig.  4.  The  master  switches  are  of  marine 
type  similar  to  those  installed  on  the  decks  of  l)attleshi])s. 
The  contacts,  being  of  the  drum  and  finger  type,  can  stand 
hard  service.  The  lock  gates,  valves  and  buffer  beams  at 
each  end  of  a  lock  can  be  operated  from  either  side  of  the 
lock,  as  each  operating  stand  includes  a  master  switch 
for  the  separate  control  of  each  of  two  gate  motors,  two 
valve  motors  and  the  buffer-beam  motor  when  it  is  in- 
stalled. 

The  operating  stands  are  marvels  to  all  the  laymen 
who  have  seen  them,  because  by  turning  brass  handles 
3  in.  long  through  an  angle  of  about  40°,  the  operator  in 
about  1  min.  can  open  either  leaf  of  a  gate  or  either  lock 


valve  witiiout  physical  effort,  whereas  on  the  old  canal 
much  work  was  required  to  swing  open  or  to  close  the 
small  wooden  gates  of  the  old  locks.  These  were  filled 
through  openings  in  the  lock  gates.  The  gates  of  the 
J?arge  Canal  locks  are  of  steel  with  oak  quoin  and  miter 
posts  and  are  26  ft.  wide  with  heights  ranging  from 
20  to  50  ft.  Each  leaf  of  the  upper  gates  weighs  about 
20  tons.  The  leaves  of  the  lower  gates  range  in  weight 
from  30  to  GO  tons.  In  later  designs  for  the  lock  gates 
of  locks  2,  3  and  4,  Cayuga  and  Seneca  Canal,  wooden 
gates  were  provided. 

CoxTiioi,  Ari'AKATUs   Ixsui!i;,s   Safety 

For  safety,  reliability  and  dis])atch,  all  the  operations 
attending  the  locking  of  a  boat  through  must  be  properly 
safeguarded.  All  the  operating  equipment  on  the  Barge 
Canal  is  so  completely  protected  by  safety  devices  that  no 
damage  to  it  can  result  from  carelessness,  ignorance  or 
mischief. 

The  automatic-control  apparatus  for  each  of  the  motors 
operating  the  gate  machines,  valve  machines  or  capstans 
is  housed  in  a  stormproof  sheet-steel  controller  cabinet 
]ilaced  on  the  lock  wall  well  back  from  its  face,  as  shown 
in  Fig.  4.  The  motors  operating  the  lock  gates  and  valves 
are  each  so  controlled  that  it  is  possible  to  start,  stop  and 
reverse  them  at  the  will  of  the  operator  by  manipulating 
master  switches  at  the  operating  stand.  An  adjustable 
relay  switch  automatically  disconnects  the  motor  from 
the  line  if  the  current  exceeds  any  predetermined  amount 
under  twice  the  normal  full-load  current.  When  the 
motor  is  so  disconnected,  the  operator  may  again  start 
it  in  the  usual  manner.  A  limit  switch  in  the  control 
system  automatically  reduces  and  then  shuts  off  the  powci; 


PIG.    8.      BARGE   CANAL  LOCK-GATE   MACHINE   AND   OPERATING   .STAND 
Steel   cabinet  with  signal   lamps   rolled   back   from   switch   stand 
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iit  Oiich  oinl  of  tnnrl  of  lock  ,L;ak'  or  \al\r  niul  al>o  uprrati's 
signal  lijjiitti. 

The  natuiv  oi'  tliu  work  and  cxixiscd  locations  of  the 
L'ate  macliines,  valve  machines  and  capstans  required  ma- 
chinery and  motors  of  rugged  design.  Totally  inclosed 
mill-tyjie  motors  of  the  type  selected  have  been  used  suc- 
cessfully for  years  in  rolling  mills,  where  tliey  are  in- 
stalled in  exposed  positions  and  do  heavy  work.  They 
were  developed  by  manufacturers  of  electrical  apparatus 
and  are  now  a  commercially  standard  type.  This  selec- 
tion not  only  avoided  the  development  of  a  new  and 
unfiled  type  of  motor  but  made  simple  the  replacement 
of  parts.  The  insulation  of  the  motors  and  of  the  solenoid 
brakes  attached  to  them  has  been  made  impervious  to  oil 
and  moisture.  The  motors  can  stand  a  25%  overload 
for  10  iiiin.  and  a  momentary  overload  of  \()0'/,,  without 


injurious  licaling.  Factory  tests  of  all  motors  made 
prior  to  shipment  were  supplemented  by  seven-day  service 
tests  at  the  locks. 

The  gate-machine  motors  are  all  series  wound  for  230- 
\olt  direct  current.  The  motors  operating  the  heavy 
lower  gates  on  locks  M'hose  lifts  exceed  23  ft.  are  rated 
at  10  hp. ;  all  other  gate-machine  motors  are  rated  at 
7  hp.  The  motors  operating  the  lower  gate  of  lock  1 7 
of  the  Erie  Canal,  which  is  of  the  vertical-lift  type,  arc 
rated  at  30  hp. 

The  lock-valve  motiu's  are  compound  wound  for  230- 
volt  direct  current.  The  motors  operating  the  7x0-ft. 
\alves  are  rated  at  7  hp.  The  motors  operating  the  6x8- 
and  the  Hxi-ft.  valves  are  rated  at  3  hp.  The  cap- 
stan motors  for  all  of  the  canal  locks  are  compound 
wound  for  230-volt  direct  current  and  are  rated  at  20  hp. 


FIG.    10.      LOCK-VALVE   CONTROL   EQUIPilKlNT 

-Master-switch    f operating)    stand    at    right:    switch-group 
cabinet  at  left;  substation  in  background 


PIG.    11.       ELECTRIC    LOCK-WALL    CAPSTAN    EQUIPMENT 

Man   at    lock   operating   stand   in   background;   foot   switch   at 
right  of  capstan 
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Each  gate  is  opened  or  closed  by  a  east-steel  spar  of 
rugged  design  attached  to  the  gate  and  worked  by  an 
electric  motor  through  a  train  of  spur  gears.  A  helical 
buffer  spring  at  the  outboard  end  of  the  gate  spar  eases 
the  opening  or  closing  of  the  gate,  reduces  the  effect  on 
the  gate  machine  of  any  shocks  or  blows  and  permits  the 
motor  to  overrun  a  little.  All  parts  of  the  machine,  shown 
in  Fig.  8,  are  sturdy,  being  proportioned  to  take,  at  mod- 
erate intensities  of  stress,  all  operating  loads  that  may 
be  expected  in  service.  Overstressing  of  the  parts  from 
any  cause  is  prevented  by  a  shear-pin  safety  coupling 
between  the  lowest  horizontal  shaft  and  the  gear  carried 
by  it,  set  to  slip  at  four  times  full-load  torque  but  ad- 
justable for  other  values.  The  limit  switches  installed 
to  reduce  automatically  and  then  shut  off  the  current  at 
each  end  of  travel  of  the  gate  are  connected  on  the  gate 
side  of  the  coupling  and  will  not  require  readjustment. 

(Jatk  Motors  ake  Ahove  Lock  W.vll 

Fig.  8  siiows  clearly  the  gate  motor,  with  its  control 
apparatus  all  mounted  high  and  dry  above  the  top  of 
the  lock  wall  within  easy  reach  and  protected  by  sheet- 
steel  controller  cabinets  provided  with  rollers  to  facili- 
tate inspection  and  repair.  (In  older  designs  the  lock- 
gate  and  valve-machine  motors  were  placed  below  the  toj) 
of  the  lock  wall  in  machinery  recesses  under  checkered- 
steel  plate  covers,  where  they  were  subjected  to  intermit- 
tent wetting  by  surges  in  the  lock  chamber.)  Two  sig- 
nal lamps,  one  green  and  one  red,  are  installed  on  top  of 
each  gate-controller  cabinet.  When  the  gates  are  closed 
the  red  shows  and  continues  to  show  until  the  gate  is 
fully  open,  when  green  appears  automatically. 

A  wrought-iron  pipe  sweep  is  provided  as  part  of  the 
gear  for  hand  operation,  which  is  always  in  mesh;  but 
before  the  hand  sweep  can  be  placed,  a  lever  housed 
within  the  controller  cabinet  must  be  thrown.  This  dis- 
connects the  motor  and  opens  a  .switch  in  the  control 
circuit  which  prevents  the  motor  from  receiving  current. 
Lubrication  is  provided  for  liy  an  ample  number  of 
grease  cups. 

Valve  Machines  ;  Capstans  ;  Lighting 

The  valve  closing  each  of  the  side  culverts  is  of  the 
Stoney  type,  carried  on  four  large  wheels  that  roll  on 
steel  tracks  bolted  to  a  wall  of  the  valve  well.  Each  valve 
is  attached  to  two  heavy  chains  that  pass  over  two  cup 
wheels  near  the  top  of  the  valve  well  to  a  cast-iron  coun- 
terweight. Both  cup  wheels  are  keyed  to  the  main  shaft, 
which  is  driven  through  a  train  of  spur  gears  by  a 
motor  capable  of  raising  the  valve  at  a  speed  of  6  ft. 
per  min.  The  motor  with  its  control  apparatus  is  located 
well  above  the  top  of  the  lock  wall  in  a  sheet-steel  con- 
troller cabinet  in  a  manner  similar  to  the  gate-machine 
motor  and  its  controller  as  shown  in  Fig.  10.  The  valves 
may  be  raised  or  lowered  by  liand  when  desired,  but  the 
hand  sweep  cannot  be  inserted  until  a  lever  is  thrown  dis- 
cionnecting  the  motor.  Proper  lubrication  of  parts  is 
provided  for  by  grease  cups.  Four  signal  lamps  operated 
by  the  limit  switch  and  mounted  on  top  of  the  con- 
troller cabinet,  automatically  indicate  the  position  of  the 
valve.  Blue  indicates  that  the  valve  is  entirely  closed. 
One  white  light  indicates  that  the  valve  is  one-third 
open ;  two  that  it  is  two-thirds  open ;  and  three,  that  the 
valve  is  wide  open.  To  prevent  the  valve  or  counter- 
weight   traveling    too    far,    a    voke   that   engages    buffer 


springs  bolted  to  tlie  under  side  of  the   structural-steel 
bed  frame  is  clamped  on  the  valve  chains. 

Each  lock  has  two  sturdy  electric  capstans — one  at  eatb 
end.  J'^ach  was  designed  for  a  pull  of  8,000  lb.  at  a  speed 
of  about  GO  ft.  per  min.  and  is  lo(;ated  in  a  recess  shown 
in  Fig.  IL  The  motor  drives  the  capstan  head  through 
a  train  of  spur  gears  and  although  it  is  located  below 
the  to])  of  the  lock   wall,  the  entire  capstan  unit  is  so 


FIG.     12.      UPPER    A.ND    LOVVKH    FLOOK.S    OF    .MACHINERY 

CABINS;   MOHAWK   RIVER  LOCKS 
These    locks   aio    overtoiiped    by    hiprh    water    twice    each    j'ear 

constructed  that  nn  water  can  enter  it  unless  water  should 
ri.se  more  than  1  ft.  above  the  top  of  the  lock  wall.  The 
matter  of  lubrication  was  given  special  attention.  Al- 
though the  method  of  inclosing  hinders  an  e.xamination 
as  easy  as  that  of  the  gate  and  valve  machines,  the  cap- 
stan will  very  probably  prove  more  durable  than  the 
lock-gate  and  valve  machines,  because  of  its  watertight 
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housing;  wliidi  cirortivi-lv  cxi'IikIcs  iliit  hikI  j^nt.  Tlic 
lUMstor  s\vit<li  t'(ir  tlu'  cnpslaii  is  opcintcil  1)\  ii  trfiidlc 
-ft  lliisli  with  tlic  clu'ckiMvd-sii'cl  cover  iihitcs  oT  liic  ciiii- 
stitii  recess  at  tlic  clevaiioii  nf  llic  to|i  of  the  Km  k  \\;ill  iiml 
heliind  the  capNtaii  iiead,  so  tlial  llic  <i|ici;ii(ii  iii:i\  |ihirc 
tlie  motor  in  ser\  ice  hy  a  jjressiiie  with  the  toe  ol  his 
hoot  ami  have  hotli  hands  free  I'or  haiidliii;:  tnuinn  lines. 
'J'hree  siieeessive  pressures  cut  out  three  l)aid<s  of  re- 
sistnneo,  ;iraduallv  inereasinj;  the  tortpie  of  the  motor. 
A  i'ourth  makes  the  full  tonpie  of  the  motoi'  inailahle.  At 
any  time  after  placiiijf  the  capstan  in  service  the  o])erator, 
(an,  hy  a  pressure  with  the  heel  of  his  hoot  in  the  opposit*' 
direction,  oju'ii  the  circuit.  th(<rehy  shiittin;;-  oil'  tln'  motor. 
The  control  apparatus  is  plarcii  in  ;i  sliccl-stccl  controller 
I'ahinet  similar  to  those  liiiii>inn  the  ^itc  nnd  \al\c  con- 
trollers. A  sifi'nal  lamp  is  IJLiiitcil  iiiitnmatically  when 
the  eireiiit  is  closed.  .\n  adJuslMhlc  relay  switch  ojiens 
the  I'ireuit  if  the  current  e.xceeds  any  predetermined 
amount  les.s  than  twice  the  normal   full-load  current. 

LiuiiTiNo    ()]■'    Tin:    Loc'ivs 

At  night  the  locks  arc  illuminated  hy  (i.fi-amp.  nia<j- 
netite-are  lamps  oi)crating  two  in  series  and  located,  as 
shown  on  Fig.  3,  2  ft.  I'rom  the  face  of  the  lock  wall  so  as 
to  <>ivc  ample  liulit  in  the  lock  chamhcr.  They  are  hunj^' 
ahout  24  ft.  al>ov(>  tlu'  top  of  the  lock  wall  from  wroupht- 
iron  poles  equipped  with  lowering  devices  required  for 
easy  care  and  maintenance. 

The  ample  lighting  of  the  locks  accentuates  the  lack 
id'  lighting  along  the  Barge  Canal  channels  and  while 
.some  range  lights  have  been  installed  in  the  larger  pools 
now  in  service  to  mark  the  channels,  it  is  expected  that 
this  system  must  be  developed  and  extended  until  range 
lights  of  proper  illuminating  power,  or  other  efficient 
channel  markers,  are  installed  all  along  the  line  where 
necessary. 

Special  Lock-Opekatixg   Equipjiext 

Eight  Mohawk  River  locks  (locks  8  to  15  on  the  Erie 
Canal)  required  special  lock-operating  equipment  to 
protect  the  motors  and  their  control  apparatus  from  high 
water,  as  these  locks  arc  overtopped  twice  each  year.  At 
some  of  them  high  Avater  has  reached  an  elevation  8  ft. 
above  the  top  of  the  lock  wall,  and  therefore  at  each  lock 
four  two-story  reinforced-concrete  cabins  have  been  built. 
The  second  floor  of  each  is  9  ft.  above  the  top  of  the  lock 
wall.  On  this  floor  the  gate-machine,  valve-machine  and 
capstan  motors,  all  with  their  control  apparatus,  have  been 
placed. 

The  successful  operation  of  all  this  equipment  justifies 
the  effort  of  all  who  were  concerned  in  its  design,  manu- 
facture and  installation.  The  gate  machines  and  valve 
machines  below  the  top  of  the  lock  walls  are  duplicates 
of  those  of  the  typical  lock  equipment  already  described, 
but  in  this  installation  provision  had  to  be  made  for 
operating  by  motors  located  in  small  cabins  9  ft.  above 
the  top  of  the  lock  Avail. 

The  first  story,  or  pedestal,  of  each  cabin  is  9  ft.  high 
and  is  extended  on  the  upstream  side  to  form  a  concrete 
half-cylinder,  9  ft.  in  diameter  and  9  ft.  high,  securely 
anchored  by  steel  dowels  to  the  lock  wall.  This  bull-nose 
deflects  floating  debris  or  ice  brought  doA^'n  the  river  by 
high  Avater  and  thereby  protects  the  cabins. 

The  interior  of  the  second  story  of  each  cabin  is  painted. 
The  floors  are  painted  Avith  a  gray  gloss  paint  over  a  filler 


cdiil     well    I'lllihcd    III,    ;llld    the    -iilc    Wall,-    arc    of    the    >ailic 

<(il(>r  to  :i  hri'jht  nf  ;;  ft..  ;iho\c  v\liicli  ihc  w;ills  and  ceil- 
ing :in'  iliill  white,  iiiipi'ov  iiiL;  llic  illiiiniDiil  ion  and  giv- 
iii;;  the  ciiliic  i  mIiIii  ;i  neat  and  liiii-hed  appearance!.  lOach 
cahiii  ha-  luiir  lai'Lic  window.-.  four  lungslcn  lamp- 
give  ample   light   al    iiiL;lil. 

•Steel  l-heams  placed  iicai'  the  >ccond->tor\'  ceiling  ol' 
I'adi  lahin  arc  i'(piippcd  with  a  chaiii-hlo<'k  trolley  ca|)a- 
hlc  nf  lifting  the  largest  motor  iii,-talle(|.  'I'hat  provision 
has  ali'cady  I ii  nf  much  .-erxice. 

I  I'll  Is  firlii  Ic  iflll  he  ( (iiichlilril  iw.ii  irrcl,-  irllli  di'scri /J- 
lloiix  of  I  III'  iiiiiici-ijctu'rdHiKi  (iinl  ilisi  rllnil  in;/  si/slrni 
of  lite  li(iri/r  ( 'iiiKil.  I 

Tlhiouuiias  Fo  IRIcIhiaa'dlsoini 

'i'homas  l''ranklin  Richardson,  whose  death  on  Dec.  21), 
1 9 1.},  was  briefly  noted  in  ErKjineerituj  News,  Jan.  (i, 
191(),  was  horn  in  Wohurn,  Mass.,  Feb.  10,  1855.  Soon 
after  his  graduation  from  the  Boston  High  School,  at  the 
age  of  18  years,  he  joined  the  engineering  .staff  of  the 
City  of  Boston  as  a  rodmaii  on  the  construction  of  the 
Sudl)ury  River  water-works.  He  was  connected  with  this 
work  as  rodman  and  as  instrumentman  for  five  years. 
For  a  year  following  be  was  Resident  Engineer  in  charge 
of  the  construction  of  a  trunk  sewer  for  the  City  of 
Chelsea,  Mass. 

In  November,  18'i'9,  Mr.  TJichardson  was  one  of  the 
many  young  engineers  who  went  West  to  engage  in  rail- 
Avay  building.  He  Avas  first  Topographer  on  location 
and  then  Resident  Engineer  on  construction  of  a  se(;tion 
of  the  Atlantic  &  Pacific  R.R.  (noAv  ])art  of  the  Santa 
Fe)  in  Arizona.  He  had  charge  of  the  erection  of 
the  famous  Cai'ion  Diablo  bridge  as  Construction  Super- 
intendent and  -Engineer. 

On  the  record  Avhich  he  made  here  .Mr.  Richardson  was 
appointed  in  1882  Bridge  Engineer  of  the  south  half  of 
the  Mexican  Central  R.R.  His  work  included  the  con- 
struction of  the  Encarnacion  A'iaduct,  175  ft.  high  and 
1,300  ft.  l(jng.  In  188-1-85  he  Avas  also  Resident  Engi- 
neer of  the  northern  half  of  the  railroad  in  charge  of 
bridge  construction. 

In  1885  he  was  appointed  Division  Engineer  in  charge 
of  the  St.  Paul  extension  of  the  Chicago,  Burlington  & 
Quincy  R.R.  Subsequently  he  was  Locating  Engineer  for 
the  same  raihvay  in  western  Colorado.  From  1887  to 
1891  his  career  AA'as  the  knockabout  experience  common 
to  the  Western  raihvay  builder.  He  Avas  successively  Di- 
vision and  Resident  Engineer  of  the  Chicago  extension 
of  the  Santa  Fc,  Locating  Engineer  of  the  Denver  & 
Rio  Grande,  Locating  and  Chief  Engineer  of  the  Mani- 
tou  &  Pike's  Peak  R.R. — a  rack  railway  reaching  an  ele- 
vation of  14.100  ft. — Locating  Engineer  of  the  Mexican 
Central  and  again  Chief  Engineer  of  the  Manitou  & 
Pike's  Peak. 

Mr.  Richardson  returned  to  the  East  in  189],  as  far 
as  Chicago,  where  he  Avas  appointed  Assistant  P^ngineer 
in  charge  of  a  part  of  the  Avork  for  the  Sanitary  Dis- 
trict. 

Subsequently  ho  Avas  in  charge  of  construction  of 
a  4-mi.  Avater-Avorks  tunnel  in  68th  St.  From  here  he 
returned  to  the  scene  of  his  earliest  experience,  Boston, 
AA'here  he  Avas  placed  in  charge  of  the  investigation  of 
the  Metropolitan  AVater-Works,  and  later  in  charge  of 
the  construction   of  the  Y\^achusett   aqueduct  and    dam. 
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For  ii  brief  s])acc  of  fiiuc  in  1!)0fi  lie  was  Construc- 
tion Siiperiiitenclfiil  of  the  Laguna  dam  in  Arizona,  for 
the  United  States  (iovermnent,  after  which  he  leturned 
to  Boston  and  to  ills  former  position  on  tiie  .Metropolitan 
Water-Works.  .\t  tiie  end  of  three  months  he  resij^iied 
to  take  ciiarge  of  the  construction  of  the  plant  of  tlie 
Kockin<>ham  Power  Co.  on  the  Peedee  Piver,  North  Caro- 
lina. In  1907  he  was  a])pointed  .Superintendent  of  Con- 
struction of  J.  G.  Wliite  &  Co.,  New  York  City,  and  as 
such  had  charue  of  much  important  construction  work, 
includiiifi'  tlie  plants  of  the  La  Crosse  Power  Co.  in  Wis- 
consin, the  Connecticut  River  Power  Co.  in  Vermont, 
the  Central  Georgia  Power  Co.  and  several  in  the  far 
West.  From  Sept.  1,  1!)0!),  until  recently  he  was  Chief 
Civil  Enjiineer  of  the  conij)any. 

Mr.  Jiichardson  was  a  member  of  the  American  So- 
ciety of  Civil  Engineers,  the  Boston  Society  of  Civil 
Engineers,  the  New  England  Water-Works  Association 
and  the  Engineers'  Club,  New  York  City. 

,  Sua  Csilnfeiriam 

During  the  summer  of  11) I")  the  Califoiiiia  Railroad 
Commission  completed  an  investigation  on  its  own  initia- 
tive with  a  view  to  establishing  uniform  practices  among 
water,  gas,  electric  and  telephone  utilities  in  regard  to 
their  minimum  charges,  deposit  guarantees,  contracts, 
service  connections  aiul  extensions.  Finally  a  series  of 
rules  was  established  covering  this  part  of  the  service  of 
these  utilities.  These  are  reprinted  in  "Public  Utilities 
l{e]K)rts,"  ]!)15  E,  p.  717. 

There  arc  nine  rules  outlining  the  imposition  of  serv- 
ice charges.  The  first  provides  that,  under  uniform  and 
nondiscriminatory  regulations,  applicants  for  measured 
service  may  be  required  to  establish  their  credit.  This 
is  done  by  owning  the  premises,  making  a  cash  deposit, 
furnishing  a  guarantor  or  by  the  payment  of  all  bills  for 
]2  months  prior  to  the  date  of  the  order.  Pule  2  limits 
cash  deposits  for  insuring  payment  to  not  o\er  twice  the 
average  i)eriodic  bill  of  customers  in  an  ap])licant's  class. 
The  deposit  is  not  to  exceed  $8.50  for  domestic  service. 

An  a]5plicant  who  establishes  credit  but  later  fails  to 
])ay  his  bills  may  be  required  to  make  a  cash  dejiosit. 
The  company  may  apply  a  cash  deposit  against  an  unjjaid 
bdl  for  metered  service  and  may  requii'c  that  the  deposit 
be  restored  to  the  original  amount. 

Pule  5  requires  15  calendar  days'  notice  before  dis- 
continuing a  metered  service  where  a  customer  has  failed 
to  make  a  proj^er  cash  deposit  in  cases  where  bills  are 
made  out  monthly.  Where  bills  are  made  out  weekly, 
four  days'  notice  must  be  given.  Where  bills  are  made 
out  fortnightly,  the  notice  must  cover  seven  days.  W'here 
bills  arc  iiuuk'  out  at  periods  of  ovci'  one  month,  30  days' 
notice  must  be  given.  .\  utility  nuiy  not  discontinue 
service  by  i-cason  of  non))aynu'nt  of  Ijills  for  measured 
service  thei'ctofore  delivered. 

Diii'osiTs ;  CoNTi:.\('Ts:  Sei!VIce  Connections 

Under  rule  7  a  telephone  utility  may  extend  the  con- 
venience of  sending  telegrams  and  long-distance  telephone 
messages  on  credit  or  against  deposit.  Payment  for  all 
flat-rate  services  may  be  required  in  advance  for  a  period 
not  greater  than  that   for  which   hills  are  regularlv  ren- 


dered. I''ailurc  to  pay  for  flat-rale  service  may  be  dis- 
cojitinued  after  I."j  days'  notice  where  bills  are  made  out 
monthly,  after  four  days  where  bills  are  made  out  weekly, 
after  se\en  days  where  bills  are  made  out  fortnightly 
and  after  .SO  days  where  bills  are  made  out  for  periods 
exceeding  one  numth. 

By  rule  10,  after  a  cash  deposit  to  guarantee  payment 
for  metered  or  measured  ser\ice  has  stood  unimpaired 
for  12  months  it  nuist  be  returned  to  the  depositor.  On 
closing  any  account  the  balance  of  any  deposit  remaining 
must  be  promptly  returned.  Interest  at  6%  must  be 
jtaid  by  these  utilities  on  all  de])osits  held  to  secure  pay- 
ment of  bills  for  metered  service.  But  interest  need  not 
be  ])aid  if  the  service  is  discontinued  within  less  than  \'i 
months. 

In  general  a  utility  may  not  require  an  applicant  to 
sign  a  contract  to  take  service,  but  it  may  require  i-eason- 
able  written  application  for  the  service.  Exceptions  are 
made  in  the  case  of  extensions  into  unincorporated  ter- 
ritory, etc. 

A  utility  operating  upon,  under  or  along  a  public  way 
is  required,  by  rule  Hi,  to  install  a  service  connection  to 
the  i)roperty  line  or  curb  line  of  abutting  property — or 
to  such  point  on  the  consumer's  premises  as  may  be 
agreed  upon.  '■Scr\  ice  Connections"  include  water  and 
gas  ])i|ies.  electric  and  tele])lione  wires,  water,  gas  and 
electric  nietei's,  electric  tranformers,  gas  regulators,  tele- 
phone instruments  and  appurtenances.  Utilities  may  re- 
fuse to  make  a  service  coiniection  if  service  is  not  ex- 
pected to  be  taken  immediately. 

Under  reasonable  nondiscriminatory  regulations  a 
utility  may  charge  the  cost  of  establishing  and  discon- 
tinuing service  connections  directly  to  the  new  or  the  I'c- 
suming  consumer,  or  it  may  distribute  periodic  payments 
over  a  reasonable  y)eriod  of  time  or  merge  these  costs  in 
the  general  operating  expenses.  Cancellation  charges 
are  abolished. 

Extensions  ;  ^Iodification  of  Rules 

A  utility  operating  under  a  general  franchise  authoriz- 
ing the  occupancy  of  all  the  streets  of  a  municipality 
must,  by  rule  15,  make  street  extensions  at  its  own  ex- 
pense, except  where  extensions  at  the  utility's  sole  cost 
will  work  undue  hardship  on  the  utility  or  existing  con- 
sumers, and  then  the  matter  may  l)e  submitted  to  the 
commission.  Rule  16  requires  such  extensions  in  unin- 
corporated territory  at  the  ex]iense  of  the  utility  as  can 
be  agreed  u])on  \\-ith  the  apjjlicant  for  service.  Where 
construction  of  an  extension  at  the  utility's  sole  ex])ense 
will  work  undue  hardship  on  the  utility  or  existing  cus- 
tomers, the  matter  may  Ix'  submitted  to  the  commission. 

Where  an  applicant  makes  ])ayment  to  the  utility  to 
secure  construction  of  an  extension,  this  payment  is  to 
be  regarded  as  a  loan  to  the  utility  on  which  interest  must 
be  i)aid  at  G%  and  the  principal  repaid  under  reasonable 
regulations. 

A  utility  mav  establi>h  uniform  nondiscriminatory 
rules  more  favorid)le  to  its  customers  than  the  rulcN 
established   by   the   commission. 

The  new  rules  and  regulations  take  i)recedence  over 
earlier  orders  of  the  connnission  inconsistent  with  the 
ndes.  They  also  take  precedeiue  over  all  rules  and  regu- 
lations filed  or  to  be  filed  by  water,  gas,  electric  and  tclc- 
jilione  companies,  so  far  as  the  filed  rules  and  regulation- 
are  inconsistent  with  the  new  ones. 
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II.  .1.   L.\\(ii,()i.s* 


Sy.XOl'SlS  Karlli  (liini  iilitiiiifd  lull  nhdiitloncd 
for  hirk  of  iirojirr  nialcriiil  nitil  (jood  foiiniliitions. 
Drsiijn  and  roiislnicHun  of  rcinforrcil-coucrclc 
deck  da  III.  irilli  rosi  data  i/ircii.  SlojijiiiKi  leaks 
fraiii    llic   rrscrroir   irilli    claii. 


A  \\n(cr-sii|)])ly  .^(onifjio  reservoir  iias  icccntly  liccn 
crnitcd  l)_v  (lie  t'itv  of  I'lattshiiru.  N.  ^■.,  in  tlic  fix. thills 
(if  till'  Adiroiiiliuks  liy  tlimw  inu^  <i  i-cinrorccd-cdiicn'ti' 
(lain  acr().><s  a  hrook  wliirli  inoaiuirr.s  ilowii  lictwccn  lii^h 
firavol  banks.  The  eonstniction  ol'  the  dam  and  the  work 
of  iiiakiiif^  the  reservoir  tight  are  of  i)artieular  interest 
and  deserve  reeordinjr. 


iicci'  on  Ihc  iircliniinary  plans.  'I'lie  soil  ((jnditions  at 
the  new  dam  were  similar  to  tiiose  at  dam  No.  <5,  and 
that  reservoir  was  e.xamiiied.  Some  leakage!  was  found 
around  the  left  end  of  the  dam,  where  the  core  wall  was 
less  than  20  ft.  down;  there  was  some  seepage;  through 
the  natural  hank  on  the  left  end.  It  was  seen  that  the 
core  wall  of  the  new  dam  would  liave  to  go  d(!C]);  hut  no 
ditliculty  was  anticipated  with  flow  through  tin;  hanks, 
since  I  heir  general  level  was  higher  than  the  (devation  of 
the  |M'(ip(iscd  lldW  line  and  the  seepage  i)atii  wonid  he 
longi'r  than  at  dam  No.  2.  It  was  believed  that  the 
ground-water  table  back  of  the  new-reservoir  site  stood 
higher  than  the  propo.sed  flow  line,  so  that  the  only  change 
would  be  a  reduction  of  underground  water  gradient 
toward  the  brook  when  the  reservoir  was  full.     It  was 


Plattsburg  (population  12,000)  obtains  its  water-sup- 
ply from  the  draimige  area  of  West  Brook,  in  Beeknuui-     expected  that  the  reservoir,  by  virtue  of  storage  in  the 
town,  Clinton  County.     The  first  reservoir  was  built  on      hanks,  would  yield  a  slightly  greater  volume  of  water 


this  stream  in  1907  and  the  second  in  1910.  When  the 
average  daily  consunijition  rose  to  21/^  million  gallons,  in 
1912,  the  172  million  gallons'  supply  in  the  lower  reser- 


tiian  the  computed  contents.  Such  an  effect  had  been 
noted  at  a  similar  site — the  Gray  reservoir  of  the  Con- 
solidated Water  Co.,  on  Black  Creek  near  Utica,  N.  Y. 


Sec+ion     B-B  &eo+ion    A- A 

FIG.    1.       REINFORCED-CONCRETE    DAM    AT    RESERVOIR   NtX    3,    PLATTSBURG,    N.    Y. 


\oirs  was  found  insiifficient  for  the  winter  months,  and 
additional  storage  became  imperative.  There  was  no 
need  of  seeking  new  watersheds,  as  the  drainage  area 
of  West  Brook  is  7.4  sq.mi.  and  the  average  flow  is  8 
sec.-ft. 

Surveys  were  made  in  the  fall  of  1912.  The  site  finally 
selected  for  the  tliird  reservoir  is  shown  in  Fig.  2  and  is 
on  Lot  84,  Duerville  Patent,  Beekmantown.  The  drain- 
age area  above  is  4.G  sq.mi.,  and  the  average  flow  is  5.3 
sec.-ft.  About  one  month's  supply,  or  72  million  gallons, 
can  be  impounded. 

Adaptixg  the  Dam  to  the  Gkound 
The  preliminary  design,  planned  by  the  writer  as  City 
Engineer,  called  for  an  earth  dam  with  a  reinforced-con- 
crete  corewall  and  spillway — following  the  construction, 
as  to  the  dam  proper,  found  at  reservoirs  1  and  2.  E. 
E.  Horton,  of  Albany,  was  retained  as  consulting  engi- 

♦City   Engineer,  Plattsburg,  N.  Y. 


To  determine  the  stability  of  foundations  and  the  avail- 
ability of  suitable  material  for  an  earth  dam,  various 
quick  tests  were  made  at  the  site  in  the  summer  of  1913. 
A  pit  6  ft.  square  was  dug  on  the  line  of  the  proposed 
corewall  35  ft.  to  the  right  and  6  ft.  below  the  bed  of 
the  stream.  The  excavated  material  was  uniform  in  char- 
acter, with  25%  boulders;  of  the  remaining  material 
about  35%  was  fine  gravel,  1.5%  very  coarse  sand,  3% 
coarse,  5%  medium  coarse,  5%  medium,  11%  medium 
fine,  1.5%  fine  and  38%  very  fine  sand  and  silt  (pas.s- 
ing  a  100-me.sh  screen).  Samples  taken  from  other 
pits  showed  much  the  same  characteristics. 

There  was  not  more  than  3  to  5%  of  clayey  material 
in  any  samples  of  the  finest  material.  There  was  less 
than  1%  in  the  run-of-bank — compared  with  the  10  to 
12%  known  to  be  desirable.  Under  a  head  of  5.2  ft. 
between  the  brook  and  the  main  test  pit  already  men- 
tioned, a  flow  of  17.4  gal.  per  hr.  was  noted.  This  fact 
suggested  considerable  percolation  through  the  silt  and 
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]ir(il);il)ility  nf  r(iiii|ilct('  siitiirntidU  uf  the  iipsti'ciiiii  |i;irl 
111'  llic  I'ai'th  ilaiii.  The  How  was  iidt  .Lii'eat  cudUi;!!.  Imw- 
('\cr,  to  ]ir('\('iit  civatiii^'  a  rescrxoii'  at  the  site — parti- 
ciilarly  as  any  leakage  M-oiild  he  caii,iilit  in  I  he  Idwcr 
i-('sci'\ oil's.  'IMicrefore  Mr.  Hortoii  rcconmuMKlrd  hiiild- 
inu'  a  hollow  rcinrorcod-coiicrete  iiicliiu'd-di'ck  dam  with 
the  cwtolV  wall  at  the  upsti't'ani  toe.  Such  a  type  had 
lieen  used  at  tlie  (iray  reser\oir.  nieiitioiied  hefore,  and 
had  heen  in  sei'viee  some  ei^izht  years. 

DESKiX   .VXD   Co.NSTKL'CTIOX   OF   CoXCKETE   Da.\1 

A  eonerete  dam  of  the  Amhursen  type  was  designed 
and  l)uilt.  The  (hun  is  of  bulkhead  seetion  with  tri- 
an<iiilar  buttresses.  Tt  is  35  ft.  high  and  330  ft.  long 
with  a  50-ft.  sjiillway  around  the  east  end.  The  eutotf 
wall  extends  into  the  banks  20  ft.  at  each  end,  making 
the  total  length  of  the  strneture  420  ft.  The  elevation 
n(  the  top  is  900,  the  spillway  crest  897  and  the  lowest 
lloor  level  865.  The  waste  pipe  is  24  in.  in  diameter 
and  the  supply  pipe  is  U!.  They  are  at  El.  865  and 
S69  respectively. 

The  spillway  discharges  tiie  water  upon  a  concrete- 
apron  laid  to  the  foot  of  the  east  slope.  The  deck  slab 
lests  upon  23  triangular  buttresses  set  15  ft.  center  to 
center  and  parallel  to  the  brook.  The  upstream  edges 
have  a  slope  of  45  deg.  and  were  constructed  with  haunches 
for  the  casting  of  the  deck  slab.  The  buttresses  rest 
upon  a  reinforced-concrete  floor  extending  the  entire 
length  aiul  width  of  the  dam.  A  cutoff  wall,  30  in.  thick. 
was  placed  under  the  toe  of  the  dam.  The  cutolf  ti'cnch 
extended  15  to  'i''  ft.  below  the  ground  le\td.  Xo  rock 
was  encountered. 

Woi'k  was  commenced  on  the  cutolf  and  door  in  Octo- 
ber, 191:!.  and  sus|icnded  at  the  eiul  of  December.     Dur- 


ing llial  lime  llic  cutolf  and  lloor  wcM'e  completed  from 
liuitrc.-s  Nd.  .")  lo  hullress  Xo.  19.  The  stream  was  car- 
I'l'd  over  ill  a  Hume.  Koppel  cars  and  track  were  used 
in  placing  the  concrete,  and  a  snuill  derrick  for  the  cut- 
olf-trench  excavation.  U])  to  Dec.  31,  1913,  the  general 
excavation  amounted  to  2,580  cu.yd.,  and  the  cutoff'  trench 
to  920  cu.yd.  more;  810  cu.yd.  of  1:3:6  concrete  and 
181,380  lb.  of  reinforcing  steel  were  in  place. 

Work  was  resumed  in  -June,  1914,  the  delay  being 
caused  by  failure  to  sell  the  necessary  bonds.  Upon  the 
completion  of  the  lloor  and  treiu-b  work  to  level  810, 
a  eableway  and  carrier  were  installed,  'idle  renuiining 
part  of  the  dam  was  poured  by  this  method.  A  15-ft. 
cube  mixer  was  placed  at  level  SlO  in  the  rear  of  but- 
tress I,  the  cemeiil  being  iiaiiled  in  on  the  lower  lexel. 
A  stone-crushing  plant  wa~-  erected  on  the  we^t  bank  at 
le\e|  ilO,-,.  The  held  >1oiie  jiiiil  sand  Wi-vc  hauled  to  the 
upper  h'\el  and  carrieil  to  tlie  mixer  by  mean-  of  a  >bort 
ler  the  mixer  set-up.  The  st(me 
.-in.,    and    the    dii>t    was    u.-cd    with 


track  am 
used  was 
tiie  san.l. 


Iiopjiei 


IfElXI'OilCINMi 

Oorrugated    scpiare 


I>itti;esse.s ;  Spillway 


were  used  for  reinforcement. 
The  floor  was  double  reinforced  with  1  Vs-in.  bars  spaced 
from  6  to  10  in.  for  the  various  levels  and  resting  upon 
ly-o-in.  bars  s])a(ed  30  in.  a]iart  throughout  the  entire 
floor.  Field  joints  wei-e  wired  and  lapped  at  least  3  ft. 
The  Hoor  thickness  varied  from  18  in.  for  level  865  to 
12  in.  for  level  886.  Four-inch  weep  holes  spaced  5 
ft.  apart  were  placed  in  the  floor. 

The  buttresses  were  nuide  in  three  lifts,  16,  14  and 
12  in.  ill  thickness  and  molded  to  the  outside  face  line 
(d'  the  <leck.  They  were  reinforced  with  two  %-in.  bars 
laid  horizontally,  full  length  of  the  buttress,  and  at  each 
5-ft.  rise  in  elevation.  On  the  upstream  edge  of  the 
buttresses  an  18-in.  haunch  was  cast  on  both  sides  inte- 
gral with  the  buttresses.  A  shoulder  was  cast  in  the 
liauiuh  to  afford  support  for  the  underforming  of  the 
deck  slab.  The  haunches  were  reinforced  with  %-in. 
book  bars  staggered  9  in.  apart,  and  two  %-in.  bars  the 
entire  length  of  the  haunch. 

The  sides  of  the  buttresses  above  the  haunch  were 
coated  with  a  VL'-in-  layer  of  aspiialt.  Tlu'  deck  slab 
was  keyed  at  tlie  culolf  wall  and  each  lift  with  6-iii.  \'- 
sliaped  keys.  The  deck  slab  wa>  30  in.  thick  at  the  toe 
and  15  in.  at  the  top  of  the  dam.  A  (i-l't.  walk  was  built 
aiross  the   to]).     The   deck   was    reinforced    with    l^y-iii. 


l-'l(is.    :>,    .\xii    I.      i 'i.AT'i'SKi  K'.    1:  i;i  .\  I'l  ii;( 'i:! 'I '1  ixci;i:ti.:    i..\.\i    rxi'i:i;  1  i  ixsTUi'CTloX 
Fig.    3 — Looking    .southwe.st;    cutoff    wall    in    loitBi'ouinl.       Fis.    1 — Looking    norllieasl    Coward    .spillwa.v    apron 
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liars  si>aiv(l  I'l-om  \[ij  in.  ii(  tin-  iMittoni  tn  iO'/i;  '"•  '" 
the  tup,  tifil  to  l/o-iii.  bars  spaird  MO  in.  iu'twi'i'ii  liut- 
tressi's.  Tlu'  cutolT  wiill  coiilaiii.'i  (>l!»  cii.yd.  of  1:M:(; 
concrcti',  tlif  IliKir  HOC  cii.vd.  of  !:•'(:  (i  niid  tlic  biittrcsscs 
8lv5)  cu.yd.  oi'  till'  saiiii'  iiii.xtiiir.  'I'lic  dctk  slal)  is  of 
1:2:1  coiU'iTlt'  and  amounts  to  1)2")  cu.yd. 

Tho  spillway  is  r)0  I't.  wide  with  .'1  ft.  lu'ifilil  of  opcnin;:. 
It  I'xti'iids  aro\ind  tlu'  end  of  (lie  dam  in  a  (piartiT  i  ii(  Ir 
and  down  the  cast  slope  in  a  line  parallel  with  thr  Imf 
of  till'  dam.  It  is  reinforced  with  Vlj"'"-  '"""^  spaced 
iv*  m.  luitli  ways.  The  side  walls  arc  ;5  ft.  high  and  I 
ft.  thick.  A  Imlllc  of  larj^o  stones  set  in  concrete  w;is 
placed  at  the  lioltom  of  the  spillway  and  at  each  pipe 
o\i(lcl.  The  liriili;e  across  the  spillway  consists  of  fdiir 
12-iu.  lO-lh.  I-beams,  2'>  ft.  long,  suppoitinn  a  ."i-in.  rein- 
forced slab  of  concrete. 

At  Kl.  887  l.\1.2-ft.  beams  or  struts  were  |)laced  be- 
tween l)uttresses  -1  to  6  and  8  to  20,  and  at  I'^l.  877, 
1.2x1. 1-ft.  struts  between  buttresses  4  to  (J  and  8  to  10. 

The  supply  pipe  is  located  in  bay  6  and  the  drain  in 
bay  7.  In  these  bays  curtain  walls  were  constructed  20  ft. 
iiack  from  tlie  toe  and  running  iip  to  the  deck.  Each  wall 
had  a  double  door — steel  outside  and  wood  inside.  Fur- 
tiier  precaution  was  taken  to  prevent  the  valves  freezing 
in,  as  the  temperature  drops  to  35°  below  zero  in  this 
locality.  A  6-in.  wall  3  ft.  high  was  built  along  each 
side  of  each  pipe  out  to  the  end  and  18  in.  away.  In 
this  space  charcoal  dust  was  packed  to  1  ft.  abo\e  tlie 
pipe.  A  cushion  of  leaves  and  a  board  floor  were  added. 
The  outlet  ends  of  the  pipes  were  capped  with  hinged 
wooden  flaps.  Tools  and  a  boat  are  to  be  stored  in  one 
of  the  pipe  chambers.  Above  buttress  7  in  the  walk  floor 
are  two  3-in.  pipe  sockets  for  davits. 

The  following  data  sunnnarize  the  construction : 

3,844.9  cu.yd.  excavation  at  $1 $3,844.90 

872.4  cu.yd.  trench  excavation  to  10-ft.  deptli  at  $;!..'>0  3,053.40 

436.1  cu.yd.  15-ft.   deptli  at   $4.50 1,962.45 

309.4  cu. Yd.  below   15-ft.   depth  at   $5.50 1,701.70 

1,390  cu.vd.  backfill  at  toe  at  $0.50 695.00 

2. 283. 6  cu.vd.   1:3:6   concrete  at  $8.70 19,867.32 

1,245.8  cu.vd.  1:2:4  concrete  at  $9.12 11,361.70 

359,000  lb.  steel  reinforcement  at  $0.03 11,070.00 

36  lin.ft.  24-in.  pipe 144.00 

36  lin.ft.  16-in.   pipe 126.00 

130  sq.yd.  baffle  at  pipe  ends  and  spillway  at  $3....  390.00 

Gates,  valves,  screens,  flanges,  etc.,  lump  sum 500.00 

Total     $54,716.47 

The  dam  was  completed  Jan.  10,  1915.  The  con- 
tractors were  J.  J.  Fitzpatrick  &  Sons,  Plattsburg,  N. 
Y.,  and  the  work  was  under  the  supervision  of  the  City 
Engineer. 

Leakage  fuom  the  Eesehvoik 

Upon  the  completion  of  the  dam  in  January,  ]!*15,  the 
gates  M'ere  closed  and  the  reservoir  filled  to  El.  8!) 7. 
Slight  leakage  was  found  through  the  deck  slal),  but 
this  stopped  entirely  in  two  months.  A  small  amount 
of  seepage  was  discovered  around  buttresses  16  to  19, 
and  considerable  seepage  under  buttress  4  and  around 
under  the  floor  between  buttresses  2  and  3.  This  seep- 
age continued  throughout  the  summer,  and  although  no 
weir  measurements  were  taken,  it  appeared  to  be  grad- 
ually growing  smaller. 

As  soon  as  the  Plattsburg  summer  military  encamp- 
ment closed  and  the  need  of  keeping  on  hand  the  max- 
imum supply  had  temporarily  passed,  the  reservoir  was 
drained;  and  an  expert  from  the  Ambursen  Co.  and  other 
engineers  visited  the  dam.  Owing  to  the  glacial-drift 
deposit  which  occurs  in  this  section  of  the  country  and 
upon  which  the  dam  rested,  it  was  decided  that  it  was 


impossible   to  |iieM'iil   n   cerlain  ainniinl   of  sei'pa;jr   with 
out  the  aid  of  a  clay  eaiiiet    in    rinnt   of  llie  dam. 

K.xcavation  was  coniniiinrd  .Sept.  T>.  191."),  A  trench 
10  ft.  deep  was  excavated  from  buttress  7  to  22  ff.  lu^ 
low  the  ground  level  at  iiuttress  1  ;  it  was  (i  ft.  to  10 
ft.  wide  at  the  top  ami  ;i  ft.  wide  at  the  bottom.  A 
C-ft.  trench  5  fl.  wide  at  the  to|)  and  :!  ft.  wide  at  the 
bottom  was  excavated  from  buttress  7  to  buttress  19. 
In  these  trenches  it  was  decided  to  place  a  sand  and 
clay  mixture,  thoroughly  i)uddled  and  compacted.  An 
inspector  from  the  State  Con.servation  Commission  (hav- 
ing jniisdiction  over  dams)  visited  the  work  and  a])- 
pr()\(il  of  the  methods  used.  A  clay  deposit  was  founcl 
;!'  I  mi.  fi-uiM  Hie  dam,  and  sand  in  a  pit  50  ft.  from 
the  west  end  of  the  dam  was  used.  Upon  inspection  in 
fi-oiil  (jF  liiiltress  I,  a  white-sand  seam  was  discovered; 
it  was  cut  oil  and  lilicd  with  sand-clay  mixture.  Kop- 
pel  cars  were  used  to  convey  the  material  to  the  top  of 
the  dam,  whence  it  was  dumped  down  the  face  of  the 
dam,  mixed  by  hand,  tamped  and  puddled  in  the  ex- 
cavation. The  material  Avas  proportioned  fi5%  .sand  to 
35%  clay;  600  cu.yd.  of  clay  was  hauled.  The  work  was 
completed  Nov.  26,  1915.  Ideal  weather  was  experienced, 
there  being  no   frosts. 

Cost  of  Stopping  Leaks 

The  cost  of  the  work  was  $3,033,  of  which  $86-1  was  for 
hauling  clay,  $182  was  for  excavating  clay  at  pit,  $505 
for  excavating  trench,  $340  for  excavating  and  screen- 
ing sand,  $600  for  mixing  and  placing  sand-clay  mixture. 
$116  for  pumping  (a  4-in.  pulsometer  being  used), 
$45  for  wood  for  firing  boiler  and  $391  for  use  of  con- 
tractor's plant,  superintendence,  etc.  The  cost  of  the 
clay  delivered  on  the  job  was  $1.73  per  cu.yd.,  and  sand 
in  the  cars  was  29c.  per  cu.yd. 

The  gates  were  closed,  and  with  the  water  at  El.  879, 
giving  a  head  of  14  ft.,  no  signs  of  seepage  were  de- 
tected along  the  line  of  work.  Up  to  date  it  has  not 
been  feasible  to  hold  back  the  water  in  this  reservoir, 
but  it  is  safe  to  assume  that  there  will  be  very  little 
seepage  encountered  when  the  spring  freshets  give  op- 
portunity to  fill  the  reservoir  to  its  capacity. 

:€ 

The  W:iter  Hyacinth,  which  has  given  so  much  trouble  by 
obstructing  navigable  streams  in  Florida  and  Louisiana,  has 
appeared  in  the  waters  of  the  Panama  Canal,  especially  in 
Gatun  Lake.  The  annual  report  of  W.  G.  Comber,  resident 
engineer  in  charge  of  the  dredging  division  at  Panama,  states 
that  during  the  year  135,000  sq.yd.  of  old  hyacinths  was  killed 
by  poisoning,  and  about  600,000  young  plants  were  pulled  up 
<nnd  deposited  on  the  shore.  Very  few  old  plants  can  now  be 
found,  and  practically  none  have  been  allowed  to  seed  since 
January,  1915.  The  Chagres  valley  and  the  lake  had  been  so 
thoroughly  seeded  prior  to  this,  however,  that  it  requires 
constant  inspection  and  a  force  of  men  to  pull  the  young 
plants  before  they  have  time  to  seed.  The  i-sthmian  water 
hyacinth  is  native  in  nearly  all  the  waters  of  the  Atlantic 
Slope  from  Colombia  to  Costa  Rica.  It  is  supposed  that  the 
floods  from  the  upper  Chagres  have  distributed  plants  and 
seeds  over  a  wide  area  of  Gatun  Lake.  The  plant  grows  in 
water  from  1  to  16  ft.  deep  on  either  muddy  or  rocky  bottom. 
It  grows  very  rapidly  and  forms  a  thick  matted  mass  on  the 
surface  of  the  water.  A  bed  of  plants  six  months  old  will 
support  a  man  on  a  6-in.  board.  The  plant  begins  blooming 
in  about  six  weeks  from  the  time  it  appears  above  the  sur- 
face of  the  water,  and  mature  seeds  will  be  formed  in  eight 
weeks  more.  Each  healthy  plant  will  distribute  about  170,000 
seeds  a  year.  The  seeds  germinate  in  anywhere  from  one  to 
six  months,  so  that  e^^en  though  a  bed  is  destroyed  new  plants 
will  appear  on  the  same  area  for  a  long  time.  Mr.  Comber 
believes,  however,  that  the  campaign  against  the  hyacinth 
has  begun  in  time  and  that  the  small  amount  of  current  in 
the  lake  will  enable  the  plant  to  be  finally  exterminated 
from  it  by  two  or  three  years'  work. 
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Steel  water  tanks  of  2,.j00,030-gal.  capacity  are  few 
and  far  between,  and  not  many  of  them  are  inclosed  with 
masonry,  as  is  the  case  with  the  tank  here  illustrated. 
This  tank,  which  is  located  on  Bellevue  Hill  in  the 
West  Koxbury  district  of  Boston,  was  built  in  1914-15 
by  the  Metropolitan  Water  and  Sewerage  Board  as  part 
of  the  Metropolitan  water-works  for  Boston  and  vicinity. 
It  rests  on  a  concrete  foundation,  is  100  ft.  in  diameter 
and  4-4  ft.  3  in.  high  (see  Engineering  News,  Nov.  12, 
1914,  p.  1101,  for  a  brief  description  of  the  tank). 

Early  in  1915  the  board  let  a  contract  for  inclosing 
the  steel  tank  with  masonry  walls  composed  of  Rock})ort 
granite  backed  with  concrete  and  witli  a  roof  made  up 
of  steel  framework  supporting  reinforced  concrete  cov- 
ered with  a  layer  of  reinforced  asphalt,  except  on  the 
turret  portion  of  the  roof,  which  is  covered  with  Im- 
perial German  interlocking  roofing  tiles.  A  general  view 
of  the  tank  after  it  was  inclosed  is  shown  by  Fig.  1,  while 
Fig.  2  show\s  the  framework  of  the  roof  and  the  details 
of  the  cornice. 

The  diameter  of  the  masonry  tower  at  the  bottom  is 
114  ft.  2  in.  on  the  outside  and  108  ft.  2  in.  on  the  in- 
side. The  height  of  the  inclosing  masonry  is  47  ft. 
from  the  concrete  foundation  to  the  top  of  the  cornice, 
and  above  the  cornice  there  is  a  parapet  4  ft.  high  sur 
rounding  the  roof.  As  may  be  seen  from  Fig.  2,  the 
roof  slopes  gradually  iipward  from  the  cornice  for  some 
distance,  where  it  changes  to  a  hexagonal  turret  with  a 
pyramidal  roof  rising  about  16  ft.  above  the  main  roof. 
Besides  the  support  given  by  the  masonry  tower,  the  steel 
roof  trusses  are  supported  on  six  steel  columns  extending 
downward  to  the  bottom  of  the  tank. 

Below  the  ground  line  the  granite  facing  is  omitted 
from  the  concrete,  or  in  other  words  the  wall  is  entirely 
of  concrete.  The  granite  is  quarry  faced  with  squared 
joints,  dressed  "to  lay  with  face  joints  not  more  than 
1  in.  thick  at  any  place,  averaging  not  more  than  % 
in.  thickness."     From  a  point  6  in.  back  from  the  face 
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tlic  joints  may  increase  in  tliickiiess,  but  must  not  ex- 
ceed 4  in.  anywhere.  Above  tlie  water-table  rock-face, 
broken-range  ashlar  was  used,  and  below  the  water-table 
rock-face,  coursed  ashlar  was  used.  The  water  table  and 
various  other  ornamental  portions  of  the  masonry  are 
of  dressed  stone. 

The  turret  walls  are  of  4xl2-in.  hollow  terra-cotta 
Natco  XXX  blocks  laid  in  cement  and  plastered  with 
cement  on  the  outside  face.  The  specification  for  this 
plastering  was  as  follows: 

The  outside  of  the  blocks  shall  be  given  three  coats  of 
plaster,  the  first  coat  to  consist  of  mortar  of  1  volume  of 
cement  and  3  volumes  of  sand  to  which  shall  be  added  from 
10  to  20';  of  its  volume  of  lime  putty,  containing  ."iO  lb.  of 
long  cattle  hair  to  each  barrel  of  lime,  and  this  coat  shall  be 
well  broomed  or  otherwise  roughened.  The  second  coat  shall 
be  of  the  same  materials  and  applied  in  the  same  manner  as 
the  first  coat  except  that  less  hair  may  be  used,  subject  to  the 
approval  of  the  engineer.  The  finishing  coat  of  mortar  shall 
be  composed  of  1  part  by  volume  of  cement  and  2  parts  of 
sand,  and  10%  of  hydrated  lime.  It  shall  be  applied  in  a 
worl<manlike  manner  by  skilled  workmen  and  shall  be  of  even 
thickness  with  true  surface  throughout  and  shall  have  a 
carpet  or  stippled  finish  of  a  color  and  texture  satisfactory  to 
the  engineer.  Should  cracks  develop  in  any  portion  of  the 
finished  surface  before  the  contract  is  completed,  the  plaster 
shall  be   replaced   in  a  satisfactory   manner. 
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'I'lii'  tih's  f.ir  tlu>  turret   roi.l'  arc  dull  j,mtcii.   I()\!»  i".  Tlic  rciiijiinrd-concrcti'  roofiiif,'  was  drnTilMd  m  a  \u<\v 

in  si/.'.      lin|H'rial  (icrinaii   n.ul'  liliiiK  was  laid  with  «.\  puhlisiicd  mi  pa;,'"'  I'^'il  "f  KiuiiticvritKj  Nnrs  n\'  Dec.  :!(), 

i:t%-iii.  fxpusiirc  (111  till-  .stiM'l  aii;,'li's  o\'  I  lie  rnof  Iramc-  l!ti:>. 

work  and  lasti'iifd  with  suilalilf  copi.cr  (li|.s.     'Plif  s|k'-  TIic   l.ilr    Dcxtci'   Urackclt    was  Cliicr    i'liij^Miu'cr  ..I'   tlir 

(ititation    providt'd    that    the    tiles    imisl    lie    well    locked  Metn)|iulitaii    Water-Works    wlieii    the    work    was    hef;uli. 

to^rellier  and  so  laid  thai  the  faces  will  he  smooth  and  the  William  Iv  l-'oss  was  Division  I'ji-ineer  until  the  deatii  ol 

vesical   lines  parallel  an. I  at    rij^dit   anj^les  lo   tii.'  eaves,  Mr.    Hraekelt    on    A\iji.   W,    l!)|.").   and    lias   hooii    aclin- 

with   no  att.'mi>t   "to  si  retch  th."  courses.''     Oakum   was  (Ihi.'T  lMi.L;iue.'r  since  that   linn'.     'I'he  contractor  I'or  the 

■•iuserte.l  on   tiie  head   lock"  to  ;:ive  the  tiles  "a  cnsliion  masonrv   work  .i.'scrihcd   was  Ihc  .luhii   Casliman   &  Sons 

an. I  lo  stop  drall."  <-,'o.,  ol'  Boston. 

Cos^^Hr^cUioim  Eimgiiinieeirs'  FieM 
aimd  Office  Die\ry 


S)'.\()l'SiS  Si/.-ilciiiulic  pldii  iif  Lcc/iiiiil  iliiirij 
itf  icsideiil  niginccr  on  mUiraii  cotislniclidn  /icr- 
foniied  uiidrr  conlnn  I.  I'hni  apjilirdhlr  la  ollivr 
rld.sses  of  const  nirl  ion  iforl.-.  D'utnj  dlriili-i/  in  In 
lini  loiirdinnliiiii  purls — Ihc  Firlil  Dianj  <nid  Ihc 
Offirr   J)  id  III. 

The  wi'itcr  I'ur  >onic  inunths  kept  hi-  ic-ident  eni;i- 
iiccr's  diary  in  the  customary  way,  writiii.ii  each  evening; 
the  reiord  v\'  tlio  day's  work.  He  has  iiad  frequent  oc- 
casion to  search  his  own  diaries  and  those  of  others  ke])t 
in  this  way,  and  has  found  such  records  seriously  hxckiu';- 
hoth  in  details  and  in  items.  Furthermore,  so  great 
is  the  time  re'quircd  to  find  the  items  pertaining,  say,  to 
a  stracture  M'hich  was  in  progress  during  several  months, 
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FIG.    1.      TYPICAL    OP    ENTRIES    IN    FIELD    PIARY    FOR    A 
STEAM-SHOVEL  CUT 

that  tlie  diary  is  consulted  less  and  less  often  as  it  increases 
in  volume,  and  finally  only  in  the  most  urgent  cases. 

That  such  a  diary  .should  be  meager  is  only  natural, 
for  it  is  written  !iv  a  man  already  wearied  hy  a  full  day's 
work,  anil  from  whoso  nicmory  items  and  details — im- 
]iortant  fur  record,  though  of  only  secondaiT  nirrent  in- 
terest— have  been  temporarily  obliterated  hy  the  more  ex- 
citing occurrences  or  more  exacting  prolilems  of  the  day. 

Of  course  the  time  required  to  search  such  a  diary  would 
he  reduced  to  a  minimum  by  keeping  it  indexed  day  hy 
(lav;  but  the  time  and  effort  required  for  such  indexing 
are  so  great  that  it  is  seldom  done.  The  ver}'  unsatis- 
factory results  obtained  from  the  old  plan  of  keeping 
the   diary   caiised   the   writer   to   devise   a   new    scheme. 

♦Professor  of  Railroad  Engrineering-.  Lelaml  Stanforrl,  Jr., 
I'niversity,   CaUf. 


The  Field  Diary  is  written  in  a  loose-leaf  h.)ok  of  a 
-i/,e  (about  ly^'^'^  '"•)  eonvenient  for  the  ])()cket.  Eaeli 
leaf  is  devoted  exclusively  to  a  single  structure  or  j)iece 
of  work.  For  exam])le,  there  is  carried  in  the  book,  at 
aii\  one  time,  a  leaf  for  each  cut,  each  culvert,  each  high- 
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FIG.    2.      TYPICAL   OP    ENTRIES    IN   FIELD    DIARY    FOR    A 
CART    CUT 

way  diversion,  etc.,  which  is  in  process  of  construction  or 
to  which  attention  is  currently  being  given  in  the  field. 

Each  leaf  is  headed  with  the  mile,  the  local  name  and 
the  designating  station  of  the  piece  of  work  concerned. 
The  leaves  are  arranged  in  the  book  in  the  order  in  which 
the  corresponding  pieces  of  work  occur  along  the  line,  in 
the  direction  of  mile  oi'  station  numbering. 

The  leaves  can  be  ruled  to  facilitate  making  the  entries 
anil,  later,  references  thereto.  This  ruling  can  be  done 
at  odd  times  by  those  of  the  engineer  corps  who  are 
least  useful  in  tlie  ottice.  (See  the  rulings  shown  in  Figs. 
1,  2  and  ;5.) 

The  great  majority  of  the  entries  in  the  Field  Diary 
are  made  in  the  field.  The  engineer  visits  a  piece  of 
work  in  the  lield,  and  makes  his  inspection  and  ob.serva- 
tions  there  with  the  book  in  bis  band.     lie  records  each 
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PIG.    3.      TYPICAL    OF    ENTRIES    IN    FIELD    DIARY    FOR    A 
HIGHWAY    DIVISION 

pertinent  fact  as  soon  as  he  observes  or  learns  it,  thus 
completing  his  Field  Diary  for  that  particular  visit  be- 
fore he  leaves  the  work. 

The  items  of  the  following  list  are  typical  of  those 
Avbich  should  be  recorded  in  the  Field  Diary  at  each  visit 
to  each   pieci'  of  work : 
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1.  Date    inclutliriK    hour   of  day. 

2.  If  a  cut — Station  and  plus  of  excavating:  and  of  dumping. 
Classification  of  excavation.  Particulars  rcRarding  conduct 
of  each  part  of  work. 

3.  If  a  foundation  excavation — Depth  of  excavation.  Char- 
acter of  material  excavated  and  being  excavated.  Place  of 
dumping-.  Suppoiting  power  of  underlying  material.  Par- 
ticulars regarding  conduct  of  each   part  of  the   work. 

4.  If  a  highway  diversion  or  channel  change — Station  an  1 
j)lus  of  excavating  and  of  dumping.  Classification  of  material 
Particulars   regarding  conduct  of  lach   part   of  work. 

5.  Forces  and  occupations — Force  in  sight;  force  out  of 
sight    (learned   of  foreman),    force   coming   and   when. 

6.  Plant — Plant  in  use  and  its  condition  and  adequacy; 
plant  on  hand  but  idle,  and  its  condition;  plant  coming  and 
when. 

7.  Construction  material — Kind  and  quality  of  material  be- 
ing used;  kind,  quality  and  quantity  of  material  on  hand,  and 
how  stored;  materials  coming  and  when. 

8.  Observations  of  engineer  and  statements  of  foreman 
(or  other  representative  of  contractor)  in  regard  to  the  fol- 
lowing: Progress  of  work,  delays  and  their  causes,  acci- 
dents, labor  troubles,  floods,  etc.,  since  the  preceding  visit  of 
engineer. 

9.  Contractor's   plans  for  future. 

10.  Requests   and   complaints   from    foreman   and   others. 

11.  Verbal  instructions  to  foreman  and   to  inspector. 

12.  Written  instiuctions;  whether  caibon  copy  is  retained, 
which  fact  is  merely  noted  in  the  Field  Diary  with  a  reference 
to  the  location  of  the  retained  copy.  If  carbon  copy  is  not  re- 
tained, a  true  copy  of  the  written  instructions  is  written  in 
Field  Diary. 

13.  Statements  of  the  inspector. 

14.  Any  other  Items  that  may  have  a  current  or  future 
bearing  on  the  work  or  on  the  relations  between  the  two 
parties    to    the   contract. 

An  entry  made  from  liearsay  .«hould  be  so  labeled  and 
the  source  of  the  information  noted.  There  are  some 
kinds  of  information  which  are  common  to  all  work 
in  progress  and  are  best  left  for  the  Office  Diary.  For 
e.xample,  instead  of  entering  the  weather  and  tempera- 
ture in  tlie  Field  Diary  at  every  piece  of  work  visited 


MAY— -l91^ 


T  CWAA/naor £iw  &viq 


Engineer  Corps  on  Ma\/  1 ,  191Z 

-S<mo  ,  S^ncL- 


SiTtu  £uujiji/nc<j  ■ 

I  TTiA/Iiomw iZu  Ona 

Ttl  &:J/lau, hutrwrru/rtprrui/n 

dX  'TTUaU' (RArd/maATj 

ddM/m/ QJmMtmth Jf-hai/n/ma/iv 

"^X.    'iifnJU' CbxjyrrTAMnj 

it-.Tn.  Balcomi- Snajitdor 

ijchn  "WaXj/rmcurv " 

'^i-rmifr— 


jdo  jtto. 


Tkim  Jji/mp-  81°  Zhu/ncUn'.ihowt/r 
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during  a  day,  it  serves  every  purpose  and  .saves  time  to 
enter  them  once  for  the  day  in  the  Office  Diary. 

Fig.  1  is  typical  of  the  entries  made  in  the  Field  Diary 
on  a  visit  to  a  steam-shovel  cut.  Attention  is  called  to 
tlie  rulings  and  column  headings,  which  are  always  per- 
tinent to  a  diary  entry  for  steam-shovel  work.  By  "p. 
;5"  in  the  heading  is  meant  that  this  is  the  third  page 
of  the  Field  Diary  devoted  to  this  particular  cut. 

As  soon  as  an  entire  leaf  is  filled  out  (both  sides), 
it  is  placed  in  a  loose-leaf  file  in  the  office,  and  its  place 
in  the  Field  Diary  is  taken  by  a  blank  leaf  with  a  similar 
heading.     Field  Diaries  of  n^siilciit  engineer  aiwl- in,strU' 
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SnAtru/mj/ntma/ri  AJeit/,  -with  TTUriti'a/nd  dvnMwrth,  oa/m/- 
vna  -(u/ncfi/^  i/Mnf  iAM^  rift/f'M/nbMn/J/inUJvJiayok'  -uritlv  d/r-i/vi^^, 
amd  .ijitmJ-  jJw d<ui  (rn/ Xhu  IMcurinq  v/rrrh: 

JtJ'  M/rvb  ayncC  fradl^  <nv  110  Idl. 

MIirai/^.<rr,^iTnni',Au.cnrid,JxprMbi-wmhuHiicU^^        41-S. 

7nzaA44/Hd-<^.4.ic^U/JiKo^l-.S,urAu^u/asurrnj^^ 

Jtakid-  ouJ-  JhCa.hu/tuj  dov</nioTV  265.  —  Vt.AJ. 

mcujn,HI2,'rfuA/r^.  rUnryv  Xe/mp.  n"     ^ai/r  all  dcut . 

SrutriAjnru/riJyrruz/n'  -unth  ■i/ntiyrc^fkLftu, 
rrva/iiy  MiuaXicnv  .d.otynMj.1  Mrr 


FIG.   5.      TYPICAL   DAILY   ENTRY   IN   OFFICE   DIARY 

mentman  should  have  -separate  files  in  the  office.  In  this 
office  file  of  the  Field  Diary,  all  the  leaves  pertaining  to 
one  piece  of  work  are  placed  together  in  the  order  of 
page  numbers  (that  is,  in  chronological  order),  and  the 
bunches  of  leaves  thus  formed  are  filed  in  the  order  in 
which  the  corresponding  jiieces  of  work  occur  along  the 
line  of  tlie  railway. 

Office  Diauy  Kept  by  Whole  Pahty 

All  items  which  should  be  recorded  in  a  diary  on  con- 
struction and  are  not  entered  in  the  Field  Diary  are 
entered  in  the  Office  Diary,  which  may  be  ke|)t  in  an  ordi- 
nary bound  blank  book. 

Each  nieml)er  of  tiie  resident  engineering  corps,  who. 
during  the  day,  has  been  separated  from  the  others  and  in 
a  position  of  some  responsibility  for  the  time,  enters 
the  items  of  his  doings  in  the  Office  Diary  and  initials 
his  entry.  The  entries  need  not  be  in  any  particular 
sequence  for  the  different  men.  For  example,  if  the  rod- 
man  be  the  first  to  return  to  the  office  at  the  end  of  a 
day  of  detached  duty,  he  may  start  the  diary  of  the  day 
by  at  once  entering  his  own  items. 

On  the  first  day  of  each  month  and  preceding  the  en- 
tries for  the  work  of  the  day,  there  are  entered  in  the 
Office  Diary  the  names  of  the  members  of  the  resi- 
dent engineer  corps,  together  with  their  positions,  and 
the  name,  position  and  address  of  tlie  engineer  to  whom 
the  resident  engineer  rejjorts.  Fig.  4  is  typical  of  the 
monthly  entry  of  personnel. 

The  daily  entries  in  the  Office  Diary  should  cover  tlie 
following  ])()ints: 

1.  Date. 

2.  Tciiipeiature  and  weather  cond-Klofts-4tJpii>g-  the  day 
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Vol. 


;i.    ItliiiM'iiry    c.f    till-    K'HUIcnt    imikIm 'h    piirty    iiiiil    iif   <'iicli 

iiiciiilii'i'    tlmit'of   iMiiplu.viMl    oil   (lotiU'hi'il   duly    <lurliiK    llu^   ilnv. 

with    iiii-iitl»n    of   iiioilf   iif  I'Dtivoynnro   uiiil    |)lac I'   liim  liln,^'. 

mill    ilfHlKMHtliiM    iif   ouch    iili'cc"    of    woili    vIkKiiiI. 

■I.    NiiiiioH   of   lilKliur   olllcoiH   of    llu-    nillwav     oi     ■■!    i  h.     .mi 
li'iicthiK   coniiJim.N     m<umi   or   Hpokt'ii    lo. 

.'i.     tllBl       of      fOMVI'I'Mlltlon       Ix'IWl'CIl       lllrnilirl  N       III       till        1I14I- 
llflT     I'OlpM     anil      Othl'IN.      Wlll'lU'VlT     of      llOHSllllc      rulllll-      IIH|Hlll- 

alico  and  not  recorded  In  thi>  Kleld   Diary. 

II.   Copy    of   writtxn    InMliiirtloiiH    thai    ari'    not    1  ci-oi  dnl    in 
till'    rii'ld     |)lar.\     01     inalllfoldi'il. 


Qviflelbec  Aiir<=ILnir'&  Ftunnrnp  ^Raises 
Ws&tev  495  Feet 

Oih'  (iT  ihr  11111-1  iiilcn'.-liii,o  uT  recent  ;iir-lil'l  |)iiiii|)iii;i 
iMstalliition.<  liiis  just  '^nur  into  .service  iit  tlic  Qiieliec 
Biiiloe  .station  of  the  ('iiniidiiin  ( JoNcrninent's  Natiimal 
'rninscontiiiental  Line.  The  well-water  level  falls  tn  ahnnt 
100  rt.  lieluw  uniiind.  and  the  tank  elevation  is  It.")  It  ;  tiie 
liori/oiital  run  is  iK)  It.  The  plant  has  a  designed  capacit)' 
of  :>.  100  L^al.    (  I  nip.  1    per   hi'. 

As  shown  III  the  aci  lunpaiiyiiii;  sketch,  the  liiuli  lift 
out  of  the  well   IS  niadi'  pos.>il)le  h\    tapping   m   two  an\il- 
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QUEBEC    BRIDGE    AIR-LIFT     INSTALLATION 

iarv  air-.supply  linos.  The  lono'  rtin  and  hi^li  lift  to  the 
tank  are  acoomplished  hy  insertiiif^'  a  ''hoo.stor"  between 
tlio  well  delivery  ])ipc'  and  tlie  tank  line.  This  is  a  sini])lo 
vented  chamber  in  which  the  air  and  the  water  can  sepa- 
rate; in  this  ea.«e  the  vent  is  float  controlled,  and  the 
e.xhanst  air  is  led  out  to  the  foot  of  the  tank  to  lift  the 
water  to  its  final  heiiilit.  The  coni|)ressor  is  a  sti'ani- 
driven  straight-line  tandeni-conipoiind  type,  designed  for 
uj)  to  250  lb.  pres.sure. 

On  test  recently. the  jilant  ])uniped  nearly  (1,000  ual. 
(Imp.)  per  lir.,  but  this  capacity  was  dne  to  accunuilated 
water  near.the  well.  The  normal  capacity  (."i.lOO  lial. 
per  hr.)  was  developed  continuously  after  the  ]e\el 
dropped  to  400  ft.  At  this  ]H)int  the  runnin,<i-  pre.s.sure 
was  160  lb.,  per  sq.in.  The  highest  pressure  required  i'or 
starting  was  225  lb. 

Equipment  for  the  Harris  air-lift  installation  at  the 
(Quebec  Bridge  station  was  furnished   hy   the   Canadian . 
Fngersoll-Rand  Co.,  of  Montreal.     Williams  and  Wilson, 
Ltd.  were  the  contractors. 
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instance. 

leii  and  L;i  lis  in  some  of  the  pro\  - 
Tlie\  receive  from  "i.")  to  ^iTi 
ire  most  cllicient  when  materiaU 
-nrfacin,^  or  .sand  and  gravel  for 
•  carried  short  distances.  They 
laskets  that  hold  ahcnit  '/„„  en. 111. 
uinnaii    can    carry     1 1/.    eu.jii.    per 


(liic  III  ihc  iiKi-i  int 
III  the  rhilippiiic~  IS  tl 
llie  einplo)  iiiciil  of  Weill 
illees  is  (plltc  I'oniniiiii 
cciitavos  per  ilay  and  ; 
for  the  .■~nhgrade  and  ■ 
the  loiicrete  are  to  In 
carry  the  materials  in  I 
On  a  short  ■'liaiir'  a 
ilay.  The  women  carry  the  ha.skets  on  their  beads,  while 
the  men  carry   the  baskets  on   their  shoulders. 

There  arc  in  general  three  systems  of  handling 
lahio'  the  force-account  method,  by  contract  ami  h\ 
small  contracts,  or  the  "pa(|uiao"'  .system.  The  |ia(|niao 
system  i>  universally  recommended  as  the  most  ellicient. 
It  consists  of  letting  out  small  pieces  id'  work  lo  s(|iiads 
of  native  laliorers  at  a  sti|)iilated  price,  the  work  to  be 
done  111  a  givi'ii  contract  time.  It  is  very  similai-  to  "sla- 
1  ion"'  vvdik  in  this  counti'V- 

One  of  the  largest  pieces  of  roadwork  under  the  force- 
account  method  was  the  construction  of  the  Baguio- 
r>auang  road,  built  to  replace  the  famous  Benguet  road, 
the  maiiiteiiiuice  costs  of  which  had  become  excessive  on 
account  of  the  damage  done  by  periodical  Hoods.  On 
this  road  there  were  employed  at  one  time  about  2,500 
laborers,  who  worked  under  the  supervision  of  1 1  Filipino 
suhforemen  and  T  American,  Spanish  and  Filipino  foi'c- 
ineii.  Practically  all  the  lai)or  employed  was  non- 
Christian,  and  the  wages  paid  varied  from  .'55  centavos 
])cr  day  with  rations  to  50  centavos.  The  average  cost 
of  a  day's  ration  was  16  centavos.  A  total  of  13,882  lin.m. 
of  road  was  graded  hy  force  account  at  an  average  cost 
of  about  ."50  centavos  per  cu.ni.  for  earthwork  and  2  pesos 
($1  U.  S.  money)  per  cu.m.  for  rockwork. 

The  paquiao  .system  was  employed  in  grading  a  portion 
of  road  12,118  m.  long  at  an  average  cost  of  16  centavos 
per  cu.m.  The  grading  was  let  in  sections  of  road  from 
20  to  500  m.  long,  the  length  depending  on  the  size  of 
the  contractors'  gang  and  the  amount  of  material  to  he 
moved.  The  contractors  were  furnished  with  necessary' 
tools  and  dynamite  and  then  paid  a  fiat  price,  agreed  npcui 
before  the  work  started,  u.sually  including  a  .sufficient 
quantity  of  rice  to  feed  their  gangs  while  they  worked. 

Because  of  the  cheapness  of  labor  the  purcha.se  of  e.x- 
])ensive  machinery  is  hardly  ever  advisable.  Motive  power 
I'or  I'oad  rollers  is  often  furnished  by  a  gang  of  laborers. 
I"]ven  r)n  as  large  a  piece  of  work  as  the  Baguio-Baiiang 
load  all  the  material  used  in  surfacing  was  contracted 
for  and  broken  by  hand  alongside  the  road.  The  cost  of 
breaking  and  quarrying  varied  from  .'30c.  to  55c.  (U.  S. 
money)  i)er  cu.m.  for  first-course  stone  and  4.5c.  to  60c. 
for  .second-course  and  finishing  material,  the  engineers 
furnishing  the  tools  and  dynamite.  Hand-broken  stone 
])roduccs  hut  little  screenings,  never  sufficient  to  bind 
hai'd  stone  into  the  road  surface,  so  that  other  binding 
materials  such  as  are  used   in  gravel   roads  are  required. 

The  accompanying  views  illustrate  some  typical  Philip- 
pine road  construction,  which,  according  to  Dean  C.  Wor- 
cester, recently  Secretary  of  the  Interior,  Philippine 
Islands,  has  been  a  great  civilizing  factor.  Tribes  which 
Avere  formerly  always  at  war  with  one  another  now  labor 
side  by  side  and  work  off  their  surplus  energies  with  pick- 
a.xes  in.stead  of  battle-axes. 
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KiK.  1 — Typiiul  native  Filipino  laborer.    Fig.  2 — Taking  shelter  from  a  blast.    Fig.  3 — Breaking  stone  for  macadam  surfacin.ir 
Figs,    t  and   fj — Grading  operations.      Pig.   6 — Moving  earth   on   short    "hauls" 

(  Ripioduced  by  courtesy  Of  the  Standard  Oil  Co.  of  California   from   the  company's  monthly   "Ilulletin") 
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"Consisteimcy"   off  Plhysicasts 
and  Engineers 

Sir — Tlu'  review  of  Professor  (loodenoufjli's  excellent 
little  book  of  steam  tiiiiles  |  printed  in  this  issue]  Iwis 
.-tiiniiiateil  I  lie  reviewer  to  nvord  here  some  lhoiif,dits 
iiroiiglit  out  hv  a  sfndy  ()f  the  liook  thoiij;!:  not  inti- 
mately coniu'rtfd  with  a  discussion  of  the  merits  of  the 
hook  itself. 

As  stated  in  the  review,  Profe,ssor  (Joodonough  con- 
siders his  tables  more  rigorously  consistent  than  earlier 
ones,  and  he  defines  "consistent"  tabular  values  as  being 
those  "obtained  from  ecjuations  that  ai'c  properly  connected 
by  the  necessary  thermodynamic  relations,  such  as  the 
Clausius  and  Clapeyron  relations." 

If  we  have  any  sort  of  an  equation  such  that  values 
computed  from  it  are  in  agreement  with  the  data  from 
trustworthy  experiments  covering  a  wide  range  of  con- 
ditions, all  values  comi)uted  from  it  will  he  consistent, 
wlu'ther  the  equation  is  connected  u]i  with  recognized 
thermodynamic  relations  or  not.  Consistency  is  merely 
following  a  fi.xed  law,  no  matter  how  eccentric  or  seem- 
ingly unreasonable  that  law  may  be. 

If  the  results  of  one  or  two  isolated  ex])eriments  are 
not  in  agreement  with  the  computed  values,  wo  suspect  the 
reliability  of  these  particular  experiments  solely  because 
they  do  not  appear  to  be  consistent. 

The  authoi-'s  equation  for  the  relation  between  the 
temperature  and  pressure  of  saturated  steam  is  not 
visibly  connected  with  any  recognized  thennodynamic 
relation.  In  fact  it  is  strictly  empirical,  in  the  sense  that 
it  was  made  to  fit  observed  data  rather  than  a  theory. 
On  this  account,  however,  the  author  would  hardly  be 
willing  to  admit  that  the  tabular  results  computed  from 
it  are  not  consistent. 

Granting  that  the  Clapeyron  equation  .represents  a 
purely  thermodynamic  relation,  the  computation  of  actual 
values  from  it  demands  that  we  use  values  for  various 
pressures  which  are  computed  from  an  empirical  formula. 
Connecting  up  the  Clapeyron  equation  with  one  that  is 
strictly  empirical  would  undoubtedly  contaminate  its 
alleged  thermodynamic  purity. 

Thermodynamic  theory  has  to  be  badly  strained  to 
make  it  fit  the  eccentric  behavior  of  saturated  steam. 
The  relation  between  temperature,  pressure  and  volume 
is  most  obscure.  Isothermal  expansion  at  constant  pres- 
sure is  difficult  to  understand.  The  marked  difference 
between  the  work  of  adiabatie  expansion  and  compression 
is  puzzling.  More  disquieting  than  anything  else  is  the 
uncanny  intelligence  of  the  heat,  which  enables  it  to 
retire  as  internal  work  during  the  early  stages  of  an 
adiabatie  expansion,  and  later  on  to  come  out  and  be 
converted  into  external  work. 

These  remarks  illustrate  a  continually  outcropping  dif- 
ference between  the  physicist's  and  the  engineer's  efforts — 
a  difference  wliich  needs  to  be  emphasized  every  little 
while  so  that  the  engineer  may  be  warned  against  striving 


for  an    impossible  aicui-acy  or  an   artiticial   "consist<'ncy"' 
in    his  essentially    practical   oiierations. 

II.     \'].     {.lONOWivM,. 

Xew   Ilavc'ii,  Conn..   Dec  ':!;!,    l!)l."i. 
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IK.®xaBafttj^IlIlt.  Ciropis  sxiradl  Fi^  Hroira 
Revieweu  hv  Allen  H.v/.en* 

ECONOMIC  CYCLES:  THEIR  LAW  AND  CAUSE — Ry  Henry 
Ludwell  Moore,  Trofessor  of  Political  Economy  In  Colum- 
l)ia  University.  New  York:  The  Macmlllan  Co.  Cloth; 
fix!l  in.;  pp.  viii   -f-   149;   27  illustrations.     $2. 

In  .Joseph'.s  time  there  \rere  seven  fat  years  in  Egypt, 
and  these  were  followed  by  seven  lean  years.  The  fluc- 
tuations in  the  market  and  the  profits  that  grew  out  of 
knowledge  ol  these  conditions  are  duly  recorded.  In 
the  United  States,  in  the  last  70  years,  according  to  the 
author  of  this  book,  there  have  been  fat  years  and  lean 
years  that  have  succeeded  each  other  in  groups  with  con- 
siderable regularity,  and  these  are  associated  with  and 
grow  out  of  variations  in  the  rainfall. 

The  author  applies  a  mathematiial  analysis  to  certain 
rainfall  data.  The  average  rainfalls  recorded  by  the 
United  States  Weather  Bureau  for  Marietta,  Portsmouth 
and  Cincinnati,  Ohio,  are  used.  These  were  selected  be- 
cause of  their  long  records  and  proximity  to  the  regions 
where  most  of  the  grain  in  the  United  States  is  raised. 
The  cycles  in  the  annual  rainfall  are  ascertained  by  a 
mathematic;al  analysis  which  the  ordinary  reader  will  find 
it  difficult  to  follow.  The  result  is  none  the  less  in- 
teresting. The  author  finds  by  its  use  that  there  are  two 
cycles,  one  with  a  period  of  about  8  years  and  one  with 
a  period  of  about  33  years,  and  the  combination  of  these 
two  cycles  produces  a  curve  something  like  that  pro- 
duced by  the  combined  effect  of  the  ordinary  tides  and 
the  neap  and  spring  tides. 

In  the  followang  chapters  the  relation  between  the  size 
of  crops  and  the  amount  of  rainfall  is  developed,  and  this 
is  followed  by  a  study  of  the  effect  of  the  size  of  the 
crop  upon  the  demand  and  the  prices  at  which  crops  were 
sold,  as  shown  by  certain  Government  records.  Finally 
the  cycles  in  the  production  of  pig  iron  are  studied  in 
the  same  way  and  are  found  to  follow  the  rainfall  rec- 
ords, but  with  a  lag  of  .several  years.  The  explanation 
offered  by  the  author  is  that  the  production  of  pig  iron 
increases  with  the  prosperity  of  the  country,  and  that  in 
turn  depeiuls  upon  the  size  and  prices  of  the  crops,  and 
these  depend  upon  the  rainfall.  The  last  chapter  sums 
up  the  whole  argument  in  plain  language  and  enables 
one  to  get  a  rapid  glance  at  everything  which  the  author 
has  attempted  to  prove. 

The  method  of  looking  for  cycles  and  demonstrating 
them  seems  worthy  of  wide  application.     Not  everyone 


♦Consulting-   Engineer,    Hazen,    Whipple   &   Puller,    30    East 
42cl  St.,  New  York  City. 
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will  lie  ahk'  tu  niaiiii^c  the  luiitlicinaf  ics.  Il  is  to  he  li(]|icil 
that  the  autluir  or  soincorK'  else  will  I'olh-w  the  matter  to 
see  if  the  cycles  in  riiinfall  in  all  parts  of  this  countrv 
and  in  othei*  countries  are  the  same  as  those  round  in 
Oiiio. 

In  the  last  few  years  records  of  ])reci])itation  and  runoif 
have  hecn  accnmnlatint;-  at  an  incrcasinii-  rate.  These 
(lata  afford  <i'reat  o|i|iortunitii's  for  in<'rcasci|  use  in  making 
jiossihle  a  more  coin|ilct('  utilization  of  natui'al  resources. 
Tlie  methods  of  harnessing;'  these  data  so  as  to  nuikc 
tlieni  effecti\ely  a\ai!ahle  ha\e  (lc\('lo|ic(l  slowly  and  lia\(' 
not  kept  pace  with  the  increasitiL;-  supply  of  statistics. 
Tliis  hook  indicjitcs  a  method  of  utiii/'.ini;'  data  of  this 
kind  that  is  worthy  of  the  hij;hest  commendation. 

]»i:vii;\VKi)  BY  KnwAiii)  ('.  Skkrmax* 

THE  THEORY  OP  STRUCTURES— J5.v  Charles  M.  Spofford,  JI. 
Am.  Hoc.  C.  E.,  Hayvvard  I'roles.sor  of  Civil  Engineering; 
at  the  Ma.ssachusctts  Institute  of  Technology.  Second 
edition,  revised  and  enlarged.  New  York:  McGraw-Hill 
Book  Co.  Cloth;  f).\9  in.;  pp.  xv  +  4S3;  STiO  text  illustra- 
tions and  drawings.      $4,  net. 

The  ])rcsent  edition  includes  the  suhject  matter  of  tlie 
(ii-st  edition  (1!>11  ).  revised.  eoi-i'eeted  and  amplified  after 
personal  use  hy  the  author  for  four  yeai's  with  his  classes 
at  the  Massacliusetts  institute  of  Teehnoio-v.  The  addi- 
tions (7'7  pages,  net)  include  an  extension  of  the  treat- 
ment of  swinghridg<'s,  and  chaptei's  on  the  Theorem 
of  Least  AVork,  Earth  Pressure,  Masonry  DaiiL^i  and  Ma- 
sonry Arches.^ 

These  new  cha])(ers  form  a  valuahle  addition  to  the 
literature  of  structural  engineering.  .\11  of  the  theories 
presented  are  illustrated  hy  sim]ile  numerical  examples 
in  \\hich  the  applications  of  the  )ii'inciples  ai'e  cleai-lv 
shown,  and  numei-ous  proMenis  for  solution  are  also  in- 
cluded. 

In  the  new^  cha|)ter  on  the  ^Method  of  Least  Work,  the 
author  shows  the  application  of  the  theorem  to  various 
cases  and  hy  it  develops  ecpiations  loi'  reactions  in  con- 
tinuous trusses  and  for  stresses  in  the  redundant  memhers 
(if  statically  indeternnnate  structures.  The  simplicity 
of  this  treatment  as  coiui)ai'ed  with  met  hods  hased  upon 
deflections  is  of  special  interest  to  the  readei-  who  is  un- 
familiar with  ihe  theorem  of  least  work,  and  this  short 
cha])ter  of  only  l:>  pages  is  siiiricicnt  to  give  an  engineering- 
student  ])ossessing  some  knowledge  of  calculus  an  ex- 
cellent nnderstanding  of  modern  methods  of  solving  in- 
determinate structures.  It  is  the  most  concise  and  clear 
I  reatm(>ut  of  this  nnj)oiiant  snliject  which  the  reviewer 
has  seen. 

'I'he  chapter  upon  Arasoni-y  Dams  deals  entirely  with 
the  application  of  the  |)rinciples  of  c(piililirium  to  gravitv 
dams.  Due  consideration  is  given  to  upward  water  pres- 
sure, and  computations  illustrating  its  elfects  up(m  a  dam 
are  included. 

The  chaptei-  (.11  Karth  I'i'essure,  consisting  of  nine 
]vages,  giAcs  in  excellent  I'orni  the  commonly  w^n]  inctliod.s 
of  treating  this  ci.niplicalcd  snliject. 

Prohahly  the  most  iioleuiiiili\  addition  to  the  hook  is 
the  chaptei' on  Masoniw  .\rches  with  l'"ixe(|  Knds,  in  which 
the  author  has  developed  the  methoil  liivt  suggested  hy 
Miiller-Bi'eslau,  in  ISSt,  in  which  the  original  etpiations 

•of  Rourke  &  Sherman,  Consulting  ICngineers,  6  Beacon 
St..  Rcston,  Mass. 

'The  first  edition  wa.s  reviewed  in  "Engineering'  News"  of 
.N'ov.  16,  1911,  page  M  of  separately  paged  "Engineering  l.it- 
ci-nlure"   section. 


are  refei'i'ed  to  coiirdinates  or  axes  of  reference  so  locatei! 
that  one  is  an  a.xis  of  symmetry  and  the  other  lies  hetwee^i 
the  crown  and  tiie  springing  line  at  sucli  an  elevation  as  to 
eliminate  certain  of  the  terms  which  a])pear  when  llu 
('(piations  are  referred  to  a  horizontal  axis  passing  through 
tlut  springing  line,  'i'he  necessary  equations  are  develope  1 
hy  the  Theoi'em  of  Least  A\'ork  hy  means  of  a  simple 
treatiiienf  coM'i'ing  only  a  little  more  than  a  page.  A  pai'- 
licularly  iiitei'cst  ing  poi'tion  of  this  chapter  is  that  ii 
which  the  ivhition  hetweeii  an  arch  and  a  lixed-end  heam 
is  shown,  'i'he  author  tests  his  arcli  eipuitions  hy  applv- 
ing  them  to  the  extrenu!  case  of  an  arch  with  a  radius  (Mpial 
to  infinity,  in  other  words  a  fixed-end  he;im,  and  find- 
that  the  results  agree  exactly  with  those  ohlained  hv  the 
ordinai'v  formidas  for  such  heams. 

.\n  interesting  lealiii'e  of  the  liook  is  the  ohvious  axoid- 
ance  of  higiici'  mathemiit  ics,  the  I'eadcr  finding  it  neces- 
sai'y  to  he  familial'  with  anything  higliei-  than  algehi'a 
in  oidy  a  k'W  ])laces.  Where  the  calculus  has  heen  used 
the  resulting  methods  are  illustrated  so  clearly  hy  nnmeri- 
(  al  examples  as  to  enahle  their  ready  application  hy  those 
who  are  entirely  ignorant  of  this  hranch  of  mathematics. 

'i'he  oldei'  ])arts  of  the  hook,  no  less  than  the  new,  show 
that  great  care  and  thoiightfulness  ha\'e  heen  gi\en  to 
llieni.  Indeed  it  may  he  said  that  the  hook  gives  a  most 
((incise,  thorongli  and  simple  prc^sentation  of  the  princi- 
ples undeilying  the  design  of  engineering  structures. 

Pips^cdflcsill   IR.mll'wsxs^   I£ira^niae©ff'flim^ 

RAILWAY  MAINTENANCE  ENGINEERING,  with  Notes  on 
Construction — 1!>-  XVilliam  H.  Sellew,  M.  Am.  Soc.  M.  E.. 
author  of  "Steel  Railij.  Their  History,  Propeitics,  Strength 
and  Manufacture."  New  York:  D.  Van  Nostrand  Co. 
Cloth;  5x8  in.;  i)p.  xix  +  3G0;  194  illustrations,  6  folding 
plates.     $2.50,   net. 

'I'he  author  states  that  this  book  has  been  prepared 
I'l'oiu  notes  used  in  his  classes  in  railway  engineering, 
hut  that  matter  of  an  advance(l  character  has  Ikhmi  in- 
troduced to  make  the  hook  of  \alue  outside  the  classroom. 
Its  \alne  in  the  latter  respect,  however,  would  he  greatei' 
if  more  space  had  heen  de\oled  to  the  work  and  methods 
of  maintenance.  A  useful  feature  is  a  hihliography  at 
the  eiul  of  each  cha|)ter. 

The  first  70  ]iages  are  of  a  general  character  and  deal 
with  engineering,  gi'ading,  bridges  and  cuherts.  The 
chapter  on  land  is  of  ])articular  interest  as  showing  the 
methods  of  descrihing  land  to  be  acquired  for  railway 
])ur])oses.  Track  materials  and  appurtenances  cover  about 
l-"i."i  ]iages.  This  section  includes  the  deflection  of  I'oad- 
hed  under  trains,  the  disti'ihution  of  pressni'c  hy  hallast, 
and  hi'ief  notes  as  to  track  work.  Buildings,  and  water 
and  fuel  stations  ai'e  given  8G  pages  and  signaling  -'JS 
l)ages. 

'I'he  author'  jioiiits  out  that  the  young  engineer  is  likely 
(o  lie  inoic  coiKcrned  with  the  im))ro\ernent  of  existing 
lines  than  the  laying  out  of  new  railways.  ]5ut  the  book 
coidains  nothing  on  such  important  classes  of  improM'- 
meid,  wdi'k  as  double  tracking,  widening  roadhed.  reduc- 
ing grades  and  cnrvatiire,  track  ele\ation,  etc.  Nor  is 
thei'c  much  in  regard  to  track  woi'k  or  the  organization 
of  maintenanct'  forces.  In  fact,  the  book  deals  with 
materials  rather  than  with  methods  or  work. 

At  some  i)oints  a  little  more  discrimination  would 
hiive  improved  the  hook.  Thus  under  tics,  steel  loiigi- 
tiidinals,  ;ind  steel,  wiioil  and  coiKU'etc  crossties  are  dis- 
cussed, lint   im   indication   is  L'i\en  of  the  relaiive  cxf(>nt 
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III-  iiii|)ortaini'  i>\'  tlicsc.  A>;iiiii  yanls  ami  li'iiiiiiials  iiic 
(lis|)os»'(l  1)1'  vorv  lirii'tly,  while  no  li'ss  tliaii  'Z7  pa^en  arc 
(li'Vi)ti'(l  t(i  iciii^'  stations.  'I'lic  liook  i.s  ratlior  licnvy  for 
its  size.  It  is  Wfll  iiriiitcd  ami  illustrated.  Tlie  advis- 
ability ol'  noting'  till'  names  of  makers  of  various  deviec-s 
.seems  doiiM  I'lil. 


Searles  and  Ives'  Hain\ 

l{i;vii;\vi:n  iiv  11i:m!V  J.  S.minukus* 

FIICI.D  KN'm.N'l'.ICKIN'ci:  A  Ihuidbook  of  tho  Th<oiy  and 
riartUr  of  Kailwav  .Siiivi'.vlii«,  Locution  and  Ciiiistriictlon 
—  Hv  Wllllani  II.  .s.arlc.s.  M.  .\n>.  .>^<h'.  C.  K.  ITtli  .•lUllori. 
levfs.d  and  fiilaiKi'd  l.y  Wllllani  II.  .'^carlis  and  Howard 
ChnpIn  Ives.  I'lofcsHor  of  Itallioad  Ent^lneiiinK  In  the 
WoiioHter  I'olvt.ohnic  Instlfntr.  Now  York;  John  Wiley 
&  .Sons.  Fl<  xl'lde  leather;  1x7  In.  Vol.  F.  text;  pp.  xvli  + 
SOU:  MS  llliislratlon.s.  Vol.  II,  tables;  pp.  vl  4-  323.  Bound 
In   one   volume.      $3,   net;    bound   separately,    $2,    net,   each. 

This  is  tlip  sevontoenth  edition,  revised  and  enlarjjed 
witii  the  assistanee  ol'  rrol'essor  Ives,  of  one  of  tlie  hest- 
known  Held  books  used  l)y  enginoors  on  r:iilro;i(l  work. 
TIu'  ihanges  made  are  ereneral  and  inclmli'  miuli  infor- 
mation new  to  this  edition.  Tiie  work  as  a  whole  is 
bnnioht  up  to  date  l>v  the  omission  of  eertain  ])ai1s  and 
the  revision  of  others. 

Chapter  fl.  coverinu-  the  org-anization  of  engineering 
corps,  has  been  brought  u])  to  date.  Tt  would  seem, 
however,  that  tlie  metliod  of  making  preliminary  surveys 
by  transit  and  stadia  might  have  been  touehed  upon. 
Chapter  ITT,  dealing  with  railroad  economics,  has  been 
revised  and  rewritten.  The  matter  is  handled  in  a  very 
able  manner  as  far  as  the  space  will  permit.  Cliapters 
V,  VII  and  VIII,  dealing  with  the  field  work  of  running 
curves,  and  laying  out  turnouts,  has  been  enlarged  and 
gives  a  number  of  new  methods.  A  short  discussion 
of  metric  curves  is  given.  Chapter  IX  is  new  and  treats 
of  the  spiral,  the  text  being  descriptive  of  the  original 
Searles  spiral  formerly  given  in  a  separate  volume.  This 
form  of  spiral  is  favored  by  a  great  many  engineers, 
although  in  practice  it  is  found  that  nearly  all  large 
roads  have  their  own  so-called  "standard  spiral." 

Chapter  XII  describes  the  calculation  of  earthwork, 
one  additional  method  being  given  and  a  paragraph  be- 
ing inserted  on  valuation  work.  Eeference  is  made  to  the 
use  of  the  equation  A  =  I/2  ^^-  +  "^'  ^^r  the  calculation 
of  sections  where  the  ground  slopes  uniformly  between 
slope  stakes.  A  slight  variation  of  this  formula  is  actually 
used  on  valuation  work,  that  is,  ^i  =  l/^  {mk  -\-  nh), 
which  is  as  simple  as  the  one  recommended  and  does 
not  require  a  uniform  width  of  roadbed.  The  remainder 
of  the  chapter  has  been  rewritten  as  regards  prismoidal 
corrections,  borrow  pits,  vertical  prisms  and  a  method  by 
unit  areas.  Chapter  XIII  deals  with  the  use  of  the  very 
effective  table  of  triangular  prisms.  This  method  is  cer- 
tainly gaining  in  favor,  and  its  use  should  be  more  widely 
adopted.  Chapter  XIV  describes  earthwork  diagrams, 
which  are  probably  more  convenient  to  use  than  tables  on 
some  work.  For  any  great  accuracy  the  diagram  of  cubic 
yards  for  50  ft.  for  triangular  prisms  requires  a  sheet 
10x20  in.  for  the  first  10  ft.  of  height,  but  the  writer  has 
used  one  of  this  size  on  valuation  work  to  good  advan- 
tage. 

Chapter  XV  is  new  and  deals  with  haul  and  the  mass 
diagram.  The  laborious  arithmetical  method  is  first  ex- 
plained, after  which  quite  a  well-written  description  of 
the  mass-diagram  method  is  given.    The  authors  have  com- 
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iiiiIIimI  ilir  ii,<ii;il  sin  <if  omission  bv  ncglcrt  ing  to  ,listin- 
giiisli  fiill\  lirtwriMi  till'  miillirniiil  leal  iipci-alioiis  involvi'd 
in  llic  di'li'rmin;il  lun  ul  uNcrlniid  and  the  determination 
ol  the  arhial  amnnnts  diir  llic  cont  raclor.  This  omis- 
siiiii  is  cmphasi/ril  li\  llic  \':h-\  thai  llic  mattri-  of 
swell  of  material  lianled  is  not  taken  u|)  in  the  text. 
Volume  I  ends  with  Chapter  ,\  I  .\  and  several  carlh- 
work  diagrams,  the  last  chapters  being  taken  from  the 
original  edition  with  few  revisions. 

Volume  U  consisls  entirely  of  tables  and  is  very  much 
enlarged.  The  tables  of  "Metric  Curves,"  "Acres  for 
l.'ighl-of-Way  100  \'{.  Wide"  and  "N'elocity  Heads  for 
N'arious  Speeds"  aic  iicu  and  will  be  appreciated  by  en- 
gineers engaged  on  the  special  kimls  of  work  where  they 
can  be  used.  .\  table  showing  mean  refractions  in  declina- 
tions, as  gi\cn  in  (iurley's  "Manual,"  is  inserted. 

Table  .\.\.\I,  giving  the  triangular  prisms  described 
in  Chapter  .\III  of  the  text,  is  new.  The  writer  believes 
a  moie  effective  table  tor  general  use  can  be  made  by 
carrying  the  numbers  in  the  left  vertical  column  from  1 
to  (!.()  on  one  page  and  (1.1  to  12.0  on  the  nest,  and  so  on. 
I'unning  the  hoi'i/onta!  numbers  from  1  to  !)  on  the  lirst 
and  second  pages,  10  to  IS  on  the  third  and  fourth  pages, 
and  so  on.  The  tal)le  need  not  occupy  a  greater  space 
and  could  be  used  on  ordinary  work  with  a  less  numl)er  of 
operations.  The  tables  necessary  for  the  use  of  the 
Searles  spiral  have  been  rearranged  and  are  given  in  this 
volume  in  full  for  chord  lengths  of  10  to  50  ft. 

The  writer  believes  that  the  additions  which  have  been 
made  to  this  work,  although  more  along  special  than 
general  lines,  have  made  the  book  as  a  whole  more  valuable 
to  engineers.  The  revisions  are  certainly  progressive  and 
in  the  right  direction.  The  size  of  the  two  volumes  when 
bound  together  is  not  enough  larger  than  the  old  book 
to  make  any  burdensome  difference.  The  idea  of  having 
the  book  in  two  volumes,  if  desired,  will  undoubtedly 
appeal  to  some. 

To  sum  up,  the  work  as  it  now  stands  is  a  valuable  addi- 
tion to  engineering  I'eference  books. 
K 

BeEattedl  IRs^aE^y^a^^  SSattistics 

STATISTICS  OF  RAII^WAYS  IN  THE  UNITED  STATES  FOR 
1914 — 27th  Annual  Report.  AVashington.  D.  C:  Division 
of  Statistics,  Interstate  Commerce  Commission.  Cloth; 
9x12  in.;   pp.   785. 

It  is  doubtful  whether  there  is  more  accurate  or  thorough 
statistical  work  done  anywhere  in  the  Government  service 
than  by  the  Statistical  Bureau  of  the  Interstate  Commerce 
Commission.  The  one  severe  criticism  that  must  be  made 
is  that  these  statistics  are  not  published  until  nine-tenths 
of  their  usefulness  has  passed.  The  present  volume,  pub- 
lished at  the  beginning  of  1916  (although  dated  1915), 
may  be  fairly  assumed  to  represent  the  average  conditions 
in  the  middle  of  the  fiscal  year  which  it  covers,  or  on 
Jan.  1,  1914;  but  for  most  of  the  purposes  for  which 
statistics  are  used,  one  desires  knowledge  of  present  con- 
ditions and  not  conditions  of  two  years  ago.  A  few 
students  of  economics  may  at  some  time  have  occasion  to 
delve  into  the  past  stati.stical  history  of  railway  com- 
panies; but  not  many  practical  men  care  about  what 
happened  two  years  ago. 

For  example  there  is  likely  to  come  up  for  settlement 
soon  the  most  extensive  and  imperative  demand  for  an 
increase  in  wages  ever  made  by  the  railway  employees 
of  the  United  States.  The  question  as  to  the  grant  of 
such  an  increase  in  wages  is  closely  connected  with  ques- 
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tions  as  to  the  jiroiils  tlie  railway  coiiipanies  are  earning;, 
but  it  will  be  of  little  use  to  quote  statistics  about  wliat 
was  happening  two  or  three  or  four  years  ago  in  view  of 
the  enormous  change  in  rates  and  in  volume  of  traffic 
that  has  taken  place  since  that  time. 

It  is  fair  to  say  that  certain  statistical  results  are  given 
much  earlier  ])ul)lication  by  the  Interstate  Commerce 
Commission.  Tlie  reason  which  would  doul)tless  be  as- 
signed for  the  long  delay  in  publishing  this  volume  is 
the  length  of  time  required  to  select  and  tabulate  the; 
vast  mass  of  statistics  it  contains.  It  may  well  be  asked, 
however,  whether  the  public  would  not  be  far  better 
served  if  the  mass  of  these  statistics  were  cut  down  to  a 
small  percentage  of  their  present  volume,  so  they  could 
be  published  within  not  more  than  three  or  four  months 
after  the  end  of  the  year  which  they  cover,  instead  of 
being  delayed  for  eighteen  months. 

Reviewed  by  Eossiter  U.  Potter* 
the  science  and  practice  of  management — by  a. 

Hamilton  Church.  [Works  Management  Library.]  New 
York:  The  Engineerings  Magazine  Co.  Cloth;  5x8  in.; 
pp.  xviii    +   535;  illustrated   by   charts.     $2. 

Much  of  the  literature  of  scientific  management  is 
written  by  men  of  more  or  less  experience  as  managers 
or  as  efficiency  e.xperts.  Usually,  perhaps,  the  author 
really  has  valuable  information  to  impart  derived  from 
his  experience.  Too  frequently  he  sees  fit  to  spread  out  his 
leport  on  his  own  experience  over  a  thin  web  of  individual 
theorizing  on  the  Pilate-like  question,  "AVhat  is  scientific 
management?"  always  including  the  inevitable  creed  of 
principles.  Truly  notable  progress  has  been  and  is  being 
made  in  the  general  application  of  analytical  methods, 
of  the  same  type  necessary  in  the  work  of  the  engineer,  to 
the  problems  of  industrial  management.  This  movement 
has  been  obscured  and  marred  by  loose  talk  about  prin- 
ciples and  scientific  management. 

The  title  of  Mr.  Church's  book  seems  to  intimate  that 
in  his  opinion  scientific  management  has  not  yet  been 
attained  in  practice.  As  a  matter  of  fact  he  ventures 
to  declare  that  the  science  of  management  has  not  yet 
even  been  expounded,  for  he  describes  his  book  as  an  at- 
tempt to  formulate  such  a  statement  of  fundamental  facts 
and  regulative  principles  as  may  be  hereafter  developed 
into  a  true  science  of  management. 

Mr.  Church  develops  the  idea  that  in  every  manufac- 
turing organization  there  exist  the  same  organic  functions 
to  be  performed,  each  devoted  to  a  special  purpose;  and 
that  successful  management  consists  of  the  correct  com- 
prehension, or  analysis,  and  correlation,  or  synthesis, 
of  these  functions.  He  distinguishes  five  separate  func- 
tions in  the  manufacturing  organization — design,  equiji- 
ment,  control,  comparison  and  operation.  These  func- 
tians,  he  explains,  call  for  and  are  performed  through 
five  different  varieties  of  human  effort.  The  economical 
regulation  of  effort  he  defines  as  one  of  the  three  regula- 
tive principles  of  manufacturing.  The  other  two  prin- 
ciples are  the  systematic  accumulation  and  use  of  ex- 
perience and  the  promotion  of  personal  effectiveness. 
Some  of  the  points  covered  by  other  writers  in  their 
lists  of  principles  are  included  by  Mr.  Church  in  a  list 
of  five  fundamental  "axioms  of  administration,"  which 


lie  states  caiiiKjt  tht'insclves  be  regarded  as  principles, 
although  they  are  not  directly  derivable  from  the  three 
])riiiciples  he  enumerates. 

This  book  will  be  found  refreshingly  different  from 
flu;  usual  run  of  scientific-management  literature.  It  ap- 
proaches the  subject  with  the  purpose  of  a  purely  theo- 
retical discussion,  with  no  pet  shop  systems  or  devices 
to  introduce.  It  appeals  to  the  reviewer  as  approaching 
more  nearly  than  anything  previously  published  to  a  trulv 
scientific  general  discussion  of  the  problems  of  manage- 
ment. 


•Assistant    Manager,    Blood    Bros.    Machine    Co.,    Allegan, 
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INSTALLING  EFFICIENCY  METHODS— By  C.  E.  Knoeppel. 
[Works  Management  Library.]  New  York:  The  Engineer- 
ing Magazine.  140  Nassau  St.  Cloth;  7x10  in.;  pp.  viii  -f- 
258;    103   illustrations.      $3. 

Mr.  Knoeppel  has  produced  what  may  be  described, 
ill  the  language  of  the  machine-shop  standardizer,  as  a 
magnified  instruction  card  for  anyone  essaying  to  intro- 
duce certain  methods  and  systems  into  a  going  organiza- 
tion. He  explains  in  detail  the  proper  sequence  of  in- 
vestigations and  first  steps  for  such  an  undertaking,  with 
])articular  emphasis  on  the  means  for  securing  coopera- 
tion and  for  interfering  as  little  as  possible  with  the  ex- 
isting organization. 

The  methods  or  devices  to  be  introduced  include  time 
study,  a  planning  department  for  scheduling  and  con- 
trolling the  progress  of  work  through  the  shop,  the  bonus 
plan  of  wage  payment,  and  a  system  of  reports  recording 
and  comparing  the  results  obtained.  In  the  chapter  on 
the  bonus  plan,  the  author  recommends  a  new  bonus  scale 
similar  to  Emerson's  but  incorporating  a  sudden  increment 
at  100%  efficiency,  with  a  purpose  corresponding  to  that 
of  Mr.  Taylor's  differential  piece  rate. 

The  book  is  consistently  of  a  practical  nature,  with 
no  attempt  to  lay  down  abstract  principles.  It  gives  evi- 
dence of  much  experience  in  the  actual  details  of  the 
work  described.  The  author's  style  is  clear  and  direct, 
and  his  method  of  presenting  the  subject  is  novel  and 
interesting. 


ENGINEERING  WORKSHOP  DRAWING:  First  Steps  in  En- 
gineering Drawing — By  Henry  J.  Spooner,  M.  Inst.  Mech. 
E.,  A.  M.  Inst.  C.  E.,  Director  and  Professor  of  Mechanical 
and  Civil  Engineering,  Polytechnic  School  of  Engineering, 
Regent  Street,  London.  New  York:  Longmans,  Green  ft 
Co.  Cardboard;  9x7  in.;  pp.  viii  -|-  128;  61S  text  figures. 
50c.   net. 

In  view  of  the  plethora  of  American  books  on  element- 
ary mechanical  drawing,  this  British  volume  will  pre- 
sumably be  in  small  demand  in  this  country.  It  is  a 
good  book  but  has  no  particularly  striking  features  nor 
merits  to  offset  the  one  or  two  minor  disadvantages,  from 
an  American  viewpoint,  resulting  from  the  divergence  of 
J^ritish  and  American  nractice. 


DIE  BETRIEB.SBUCHFUEIIRUNG  ELVER  WERKZEUG- 
MASCHINEN-F.VBRIK  I'ROBLEME  UND  LOESUNGEN — 
Von.  Dr.-Ing.  Manfred  Seng.  Berlin:  Julius  Springer. 
Cloth;  8x11  in.;  pp.  vi  -|-  87;  3  text  figures  and  41  blank 
forms.     5  marks. 

The  author  presents  a  system  of  bookkeeping  and  cost- 
keeping  for  a  machine-tool  factory  "of  medium  size" 
making  many  different  kinds  of  machines  ranging  in 
weight  from  1,000  to  100,000  kg.  The  same  general 
bookkeeping  methods  can  of  course  be  adapted  to  other 
lines  of  manufacture.     A  list,  or  index  of  accounts,  show- 
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ill;,'  iiiiiilfiitallv  II  iiiiMilii'iin^  >\>li'iii,  i.-  rulldwcd  liy  cx- 
|)laiiiiliiiiis  dl'  Mil'  \afiniis  iHTtiuiils.  Next,  tlicrt'  arc 
(■\aiii|>lfs  III'  llir  |iriii)cil  rorin^  iimmI.  with  ilircilidiis  and 
ilisctissinn.  'I'lic  liiidk  is  iinlalili'  lor  its  I'liiiiliiiiatiini  i<\' 
it>iii|ili'tt'iit'ss  (if  (li'lail  witli  riim|iatliu'ss  ami  iiractica- 
liilitv. 

Stemm  i&ir&QJl  i^Trntnomoimm  Tf&lbles 

|{i:vii;\\  i;ii  iii   II.  Iv  l.(i\(;\vi:i,i.* 

PIIOI'KKTIKS  ilK  STKAM  ANH  AMMdNIA— Hy  (J.  A.  C.oo.l- 
i'MoiikIi,  I'rol'c'SHiir  iil'  'nicniUMlynnmlcH,  UiilvcrMlty  of 
llllliolN.  Ni'W  York:  .loliii  Wllry  &  Hoiih.  I.oikIoti:  Cliiip- 
inaii  &  Hall.  I'lolh;  7x1  II  In.;  pp-  vll  i  lOS;  lIluHtnilod. 
Ifl.l'r..   net. 

One  will)  uiiili'ihiki's  iJK'  |)rii(li;,noiis  lalior  of  cninpuliiiii; 
a  set  of  lalilfs  of  till'  |iro|H'iii('s  of  steam — not  (o  s|)('ak 
of  odii'i-  vapors  lo  lie  sold  at  the  ridiculously  low  |iricc 
dciiiandcd  for  |iiii)licalioiis  id"  lliis  sort,  cci'tniiiiv  raiiiiot 
1)0  suspected  of  lieiii^i'  actuated  liy  imM-cenary  inoli\is. 

A  more  descriptive  fillc  for  the  liook  would  !»■  '■'r.ililcs 
of  tlie  i'ro|ierties  of  Steam  and  Ammonia."  ,i-  ilic  l;ililc- 
aro  the  essential  part.  The  'i'.)  paues  of  le\l  \\  Ml  nui  1m' 
of  jjeneral  interest  except  in  so  far  as  they  dcscrilic  Ihc 
tables  and  ilia!;ranis  ainl  inst'iul  one  in  liie  mrllinds 
of  iisiiiii  them.  Men  "Im  u.^e  those  tahies  accept  them 
on  faith  just  as  they  accept  the  tahies  of  lo<;aritlims.  Iriuu- 
uoniotrieal  fiinetioiis,  etc.  The  portion  of  Ihc  lc\f  lliat 
deals  with  the  iiasic  experimental  data  and  the  general 
theory  on  which  the  computations  rest  is  necessarily  so 
ubstniso  that  if  is  intelli^ililc  only  to  the  very  small  num- 
bor  of  specialists  in  llicnnodxnamics — of  which  the  i-c- 
viower  is  not  one.  Indeed  one  might  regard  this  pail,  of 
the  text  as  a  dcfi'use  prejiared  in  advance,  in  cast-  aiiyunc 
shouhl  have  the  temerily  lo  attack  the  accuracy  of  the 
work. 

The  author  I'laims  thai  llicsc  tahies  arc  more  rigorously 
consistent  than  those  which  have  preceded  tlieni,  and 
being  based  on  later  and  more  rclined  ex|)erimental  data, 
are  more  accurate. 

Tlie  physicist's  conception  of  accuracy  is  quite  different 
from  that  of  tlie  engineer.  Comparing  Professor  Oood- 
enongh's  tahies  of  the  properties  of  saturated  steam  with 
another  set  that  is  used  extensively,  we  find  that  between 
the  temperatures  of  100°  and  400°  F.,  the  actual  differ- 
ences do  not  afijiear  to  exceed  a  very  small  fraction  of  1 
per  cent.  As  far  as  the  solution  of  practical  problems  is 
concerned,  these  dilferences  are  insignificant.  This  is  es- 
pecially the  case  if  problems  arc  to  he  solved  by  the  aid  of 
the  Mollier  diagram,  as  differences  of  this  magnitude  are 
too  minute  to  be  discernible  on  a  diagram  constructed  to 
any  ordinary  scale. 

This  comparison  is  no  re!le;lion  o'l  Ihc  (-yccllcnc  e  of  llu' 
tables.  It  is  merely  a  suggestion  thai  the  aullioi'V  reason 
for  their  goodness  is  not  quite  as  good  as  the  t-diles 
themselves.  They  are  very  compreliensive  and  in  many 
respects  most  conveniently  arrang;'d. 

In  the  saturated-steam  tabl(>s.  the  pressures  below  at- 
mospheric are  given  in  jiarallel  columns  in  pounds  per 
square  inch  and  inches  of  m-crcury.  It  is  not  unusual  to 
find  a  taide  with  the  pressures  given  in  pounds  per  square 
inch  and  the  equivalent  in  inches  of  mercury,  or  one  giving 
the  pressures  in  inches  of  mercury  with  the  equivalent 
in  pounds  per  square  inch.  The  combination  of  both  in 
a  single  table  is  decidedlv  novel  and  commendable.     In 
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llie  cxlienie  liivM'i  range,  Ihc  |iressiirc  diU'eiinces  are  as 
litlle  a-i    ,',,   in.  of  mercury. 

In  Ihc  .siiperhealed-steam  lablcs.  adiial  Icmperal  iircs 
are  gi\eii  insleail  of  degrees  of  supcilicil .  Ten-degree  in- 
tcr\als  are  used  up  to  aboiil  '.'no  uf  -npcibeal.  and  ."lO" 
interxals  beyond.  The  labnlar  \aliics  c(i\ci-  ibe  \i)lnine. 
enlro|iy   and   total   energy.     TaMe    I    gi\cs   llie   liaiDmeler 

readings  corresponding  lo  Imiling  poillls  id'  «aler  briuecll 
!!MI"    ;inil     v'll"     !■'..     \ar\illg    li\     lellllis    nf    a     ilegivr  ;    alsu 

the  temperatures  corresponding  lo  Ihc  boiling  puints  at 
haromeler  readings  between  '^0  and  .SI  in.  of  mercury, 
varving  b\'  0.1  in.  The  talilr  ni,'  ibr  Ihernial  pi'operlies 
of  waler  presumably  giM'S  llicse  rninnaral  i\i'l\  small  values 
with  a  liiglici-  degree  III'  accuracy  llian  lliose  uhicli  lia\e 
preceded  it.  following  Ibis  is  an  e\liausli\e  table  of  ibe 
properties  of  mixtures  of  air  and  saturated  water  vapor, 
w  liicli  is  useful  in  sol\  ing  problems  relating  to  the  luimidi- 
f\ing  of  air  and   In  rnnling  Inwds   fur  condenser  plants. 

The  tables  of  tlic  pri ipcrl  ic^  ni'  aiiinioiiia  are  very  elabo- 
rale.  W  illi  Ibe  pro.^in'e  as  the  argnmenl,  Ibe  table  lor 
llic  saliiiali'd  \ap(ir  cumm''^  llic  range  between  I  lb.  ami 
;iHi  II).  Till'  laUe  using  llie  liiiiperal  lire  as  the  argii- 
inciil  '-iiNcrs  llic  range  belwecn  minus  .'lU''  and  1!*.")". 
There  arc  also  tallies  nf  the  |iropcrties  of  su|)crheateil 
ammonia  and  the  ibermal   prnperlies  of  the  li(piid. 

On  Hie  lasl  page  are  conversion  tables  giving  the  nu- 
merical relations  lietwecn  Ibe  various  iiiiils  of  pressure, 
ciiergv  and  v\orl<.  These  lablcs  are  iiotcw ortli v  in  that 
llicv  include  not  only  the  actual  nnmcrical  values,  but 
the  corresponding  logarithms  as  well.  .Mollier  diagrams 
for  steam  and  ammonia  are  inseiied  for  the  benefil  of 
those  who  like  that  sort  of  thing. 

In  lirief  Ibe  aiilhor  lias  proiliiced  an  excellent  book  of 
ibermal  tables,  (onvciiieni  in  arrangeiiienl  and  embody- 
ing the  results  of  the  latt'st  ami  iiiosi  rclined  c.xperimcntal 
investigation. 

F\ia]bEac<=InI©SiIl^lhi   Adlmmasiiflstts'SiMoiia 

A  IVIANUAL  FOR  HEAI^TH  OFFICER.S— By  J.  Scott  MacNutt, 
Lecturer  on  Public  Health  Service  in  the  Massachusetts 
Institute  of  Technology:  XVith  a  Foreword  by  William  T. 
Sedgwick,  l^rofessor  of  Biology  and  Public  Health,  Massa- 
chusetts Institute  of  Technology.  New  York:  John  Wiley 
&  Sons,  Inc.     Cloth;  5x8  in.;  pp.  x    -r    6.50;  $3,  net. 

At  last  there  has  been  written  a  handbook  of  moderate 
size,  well  designed  and  well  executed  to  meet  the  needs  of 
the  uptodatc  American  health  officer. 

After  proentiiig  a  iiotalily  good  review  of  the  organi- 
zation, powers  and  functions  of  local,  state  and  Fetleral 
bcMltb  authorities,  and  recognizing  the  valuable  work  be- 
ing done  by  unofficial  health  organizations,  the  author 
denotes  a  chapter  to  "The  New  Public  Health."  He  then 
])resents  the  nature  and  means  of  control  of  the  various 
(onimunicable  diseases,  using  some  two  hundred  pages,  M 
or  two-thirds  of  his  space,  for  this  purpo.se.  There  are  J 
then  taken  u]),  in  succession,  child  hygiene,  milk  and 
other  food  supplies,  housing  and  industrial  hygiene,  nuis- 
ances, sanitary  law,  the  annual  report,  vital  statistics  and 
publicity.  A  number  of  appendixes  present  some  of  the 
subjects  in  further  detail. 

Emphasis  is  laid  on  the  local  governmental  unit  as  the 
main  reliance  in  public-health  administration  and  on  the 
infective  individual,  rather  than  infected  inanimate  ob- 
jects, as  the  means  of  spreading  communicable  diseases. 
Particularly  indicative  of  the  author's  viewpoint  is  the 
fact  that  while   he   has  a   cliapter   on   'AVatcr-Snpplies" 
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there  is  no  chapter  on  sewerage,  but  merely  a  section  on 
disposal  of  excreta  in  the  chapter  on  "Nuisances." 

As  might  be  expected,  the  merit  of  the  book  lies  not  so 
much  in  the  new  matter  presented  as  in  the  method  and 
spirit  of  presentation  and  the  way  in  which  the  everyday 
needs  of  the  health  officer  have  l)ecn  kept  in  mind.  Part 
I,  on  the  organization  and  powers  of  health  authorities 
is  a  distinctive  contribution  to  health  writings.  Part  II, 
on  administrative  work,  is  an  achievement  in  condensa- 
tion and  adaptation  of  existing  material  to  suit  the  needs 
of  this  work. 

Subsequent  editions  might  advantageously  contain  still 
more  material  on  routine  practice  tlian  does  this  one. 
This  would  seem  to  necessitate  a  choice  between  consid- 
erable eidargement  and  further  condensation  and  an  in- 
crease in  tlie  already  numerous  references  to  more  exten- 
sive .sources  of  infornuition.  The  latter  course  seems  the 
preferalde  one.  It  will  become  more  and  more  feasible 
with  the  multiplication  of  public-health  courses  and 
.schools  and  with  the  increase  in  the  standard  qualifications 
for  health  officers. 

Finally,  it  would  not  seem  lifting  to  close  this  notice 
without  mentioning  Prof.  William  T.  Sedgwick,  to  whose 
teaching  and  inspiration  not  oidy  this  book  but  the  whole 
of  the  new  public-health  movement  owes  so  much. 

m 

Reviewed  by  .Joiix  G.  D.  .Mack* 

MACHINE  DESIGN — By  Albert  W.  Smith,  Director  of  Sibley 
College,  Cornell  University,  and  Guide  H.  Marx,  Professor 
of  Machine  Design,  Iceland  Stanford  Junior  University. 
Fourth  edition,  revised  and  enlarged.  New  York:  John 
Wilev  &  Sons.  Cloth;  6x9  in.;  pp.  xii  +  500;  278  illus- 
trations,  31    tables.      $3    net. 

The  fourth  edition  of  Smith  and  Marx's  excellent  treat- 
ise on  machine  design,  which  has  been  a  standard  work 
on  the  subject  for  the  past  ten  years,  is  a  real  addition  to 
technical  literature.  It  has  been  thoroughly  revised  and 
much  valuable  material  added  from  the  results  of  in- 
vestigations on  machine  elements. 

A  treatise  of  this  character  has  two  rather  distinct 
uses — (1)  as  a  textbook  in  engineering  schools,  and  (2) 
as  a  reference  book  for  the  designer  in  professional  prac- 
tice. A  book  which  is  satisfactory  for  one  of  these  pur- 
poses is  not  necessarily  so  for  the  other,  and  anyone  who 
has  practiced  and  taught  machine  design  can  readily 
name  books  particularly  adapted  to  either  one  or  the 
other  of  these  fields.  The  former  editions  of  Smith  and 
Marx  have  been  especially  well  balanced  as  meeting  the 
needs  of  the  engineering  student  and  the  machine  de- 
signer, but  this  double  purpose  is  met  in  even  greater 
degree  in  the  fourth  edition. 

The  subject  is  presented  under  three  heads;  (1  )  Kine- 
matics, (2)  Mechanics,  (3)  Application  of  the  Princi- 
ples of  (1)  and  (2)  to  the  determination  of  the  size  and 
form  of  machine  parts. 

Throughout  the  book  are  many  footnote  references  to 
the  sources  from  which  the  data  are  obtained.  They  are 
of  great  value  if  one  wishes  to  pursue  any  particular 
subject  farther  than  the  limits  of  such  a  work  permit. 

In  the  text  are  given  many  suggestions  based  on  "com- 
monsense"  and  exjjerience — those  two  anchors  on  which 
the  designer  of  machinery  must  never  lose  his  hold,  re- 
gardless of  his  knowledge,  however  thorough  it  may  be, 
of  mechanics,  kinematics,  stresses  and  materials. 


In  the  treatment  of  the  design  of  the  C-punch  frame 
the  straight-line  formula  alone  is  used.  While  it  is  still 
an  unsettled  question  as  to  whether  the  curved-beam 
theory  is  necessary  in  the  study  of  the  ca.st-iron  frame, 
it  has  a  distinct  value  in  the  design  of  .steel  frames,  and 
it  appears  that  the  <;urved-beam  theory  should  be  in- 
cluded. 

Among  many  excellent  di.scussions  in  this  book  the 
chapter  (111  riveted  joints  and  the  conden.sed  taiile  df 
critical  speed  formulas  for  shafting  may  be  mentioned. 

While  the  subject  of  the  testing  of  materials  has  had 
a  most  intense  .scientific  development,  the  study  of  the 
.strength,  wear  and  other  factors  entering  into  the  rational 
design  of  machine  elements  offers  one  of  the  greatest  fields 
for  scientific  research — the  field  which  has  been  workeil 
less  tiian  any  other  in  ])i-opoi'tioii  to  the  a\ailable  jirob- 
lelllS. 
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THE  THEORY  OP  MACHINES— By  Robert  F.  McKay,  Lec- 
turer in  Theory  of  Machines  and  Machine  Design  at  the 
City  and  Guilds  (Engineering)  College,  London.  New- 
York:  Longman.s,  Green  &  Co.  Cloth;  6x9  in.;  pp.  viii  -h 
440;   407  text   illustrations.     ,$4.20   net. 

Mr.  McKay's  extensive  work  is  an  attempt  to  group 
the  entire  subject  matter  relating  to  the  theory  of  ma- 
chines in  one  volume,  classified  as  follows:  I,  Mechanics; 
II,  Kinematics  of  Machines;  III,  Dynamics  of  Machines. 
After  the  manner  of  most  English  textbooks,  a  large  num- 
ber (358)  of  problems  are  given,  grouped  by  chapters. 
The  presentation  of  a  few  typical  problems,  as  is  done  in 
most  American  textbooks,  is  a  more  satisfactory  method 
from  our  standpoint.  If  used  as  a  textbook,  the  teacher 
should  formulate  his  own  problems,  while  if  used  as  a 
reference  book,  the  typical  problem  worked  out  in  detail 
is  more  useful. 

In  the  chapters  on  toothed  gearing,  the  atithor  has 
maintained  the  correct  distinction  between  the  terms 
"face"  and  "addendum,"  a  confusion  of  which  has  been 
made  by  many  American  writers. 

Outside  of  a  chapter  on  "Balancing,"  this  work  offers 
hut  little  not  found  in  standard  treatises. 


lEna^aEaeeiraEag  IPOS'  Ws^imm^wm 

PRACTICAL  TALKS  ON  FARM  ENGINEERING:  A  Simple 
.  Explanation  of  Many  Everyday  Problems  in  Farm  Engi- 
neering and  Farm  Mechanics  Written  in  a  Readable  Style 
for  the  Practical  Engineer — By  R.  P.  Clarkson,  Professor 
of  Engineering,  Arcadia  University,  Nova  Scotia;  Consult- 
ing Engineer;  Engineering  Correspondent  of  the  "Rural 
New-Yorker."  Garden  City,  N.  Y. :  Doubleday,  Page  &  Co. 
Cloth;  4x8  in.;  pp.  xv-f  223;   43   Hlustrations.     $1,   net. 

These  "talks"  were  originally  contributed  to  numerous 
agricultural  and  other  papers,  chiefly  as  answers  to  "hun- 
dreds of  questions"  addressed  to  the  Rural  New-Yorker. 
The  talks  have  all  been  "carefully  revised  and  rewritten." 

The  main  topics  are  buildings,  water-supply  and  .sew- 
age disposal,  power,  drainage,  irrigation,  road  building, 
"The  Forms  of  Electricity."  A  dozen  pages  at  the  end 
of  the  book  are  filled  with  "Useful  Tables  for  Engineer- 
ing Calculation." 

Naturally  such  a  book  is  unbalanced  in  s])ace  and  nn- 
even  in  merit,  giving  more  information  on  some  subjects 
and  less  on  others  than  the  average  farmer  needs.  ( )n 
the  whole  the  book  deserves  commendation.  A  slip  was 
made  in  stating  that  overshot  wheels  arc  inefficient  under 
iKU'mal  conditions,  and  another  in  saying  that  the  Pel- 
ton  wheel  is  equal  to  the  turbine  under  all  heads  above 
2.")  ft.  Ten  per  cent,  for  depreciation  and  repairs  of  farm 
tractors  seems  too  low. 
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As  if*  so  ctiiiiiiiiiii  in  ImmiIvs  Inr  |iii|iiiliir  (•niiMiiii|iliuii,  llic 
mitlior  j;i\i's  a  wndij;  r..iii'i'|ili<>ii  ul'  llio  i^t-ptir  tiiiik,  Itiil 
Ik'  is  K'ss  mi>li'inliii^  tliiiii  iiuiiiv  in  tliis  rc;;iiril.  Dis- 
ii|>|iiiiiitiiu'iil  will  |iioliaiil\  ctiMU'  1(1  tliiiM'  wlin  atif|)l  liis 
i'>tima(o  1)1"  $!.■»  in-  $v()  as  llic  tdst  of  tlif  septic  lank  li;:- 
iiii'd  in  tin-  liiMik.  'riic  $1")  '•incliuics  tilt!  piinliasc  ul' 
ccniiMil,  saiitl  anil  ^ravi'l.  tlu'  Innilicr  for  roniis,  the  tile 
I'tir  tlir  drains,  and  a  liiindrcd  I'l'ct  nl"  vilrilicd  si'Ucr  lilc 
I'or  inli't  l>il>i'."  'I'ln'  ^">  fvlia  is  sMppuscd  (u  (■()\cf 
casi's  wiii'ic  "lalior  must   lie  paid   for." 

Btuinldlers  of  dlhe  PaimainnMa  Gacas^Il 

lllS'l'iilM  111''  'I'lll",  PANAMA  I'ANAI.:  lis  ( '(ii)Ht nut li>ii  :mil 
liuiUl.i.s  Hv  Ira  !■;.  !!i'iiM.tl.  As.soclatc  ICdiloirt:  .loliu 
Ihi.VM  lliiinin.Mi.l.  I'atilck  .1.  l-irinox,  M.  A.,  Mtt.  D..  WIIUmih 
.loHf|)h  SlioualUT.  ("iipl.  I'hilip  Andriws,  II.  S.  N.,  Itupcit 
nine.  M.  !>..  I>.  I'.  II..  .1.  Iliinipliiii  Mooie.  Hullflcrs'  K.ntion. 
Wiishlnnton,  I).  C:  Ulslorlciil  I'ulillshliiK:  <-'<>.  ("hith;  7\11 
hi.;   pp.  r.sa;  llluHtriUiil.     ?,"i. 

or  till'  niinuTons  hooks  wliiili  Inive  Ixrn  puiili>h('d  on 
tlio  Panama  Canal,  lliis  lias  the  distinction  of  hciiij,' 
lIio  most  hiilky  volume,  oxci'|itin;;'  ol'  course  the  various 
ollicial  reports  that  iiave  a|)peared.  Of  liie  ^)'H)  panics 
in  the  hook,  the  lifit  ll."!  are  devoted  to  liistorv  jjioper. 
from  the  discovery  of  raiiama  to  the  undertaking  "(  I  he 
canal  work  hy  the  Fiiited  States  in  l!)()l.  The  aiillmr 
then,  instead  of  proceediii;^'  with  the  story  of  the  liniiiliiiL;' 
of  the  canal,  inserts  one  cliai)ter  entitled  "'riie  ('(iii:pleted 
('■•innr'  and  aimlher  on  "The  Sanitary  Departnu'iit,"'  al'tiT 
wliiih  he  ,i;(ies  hack  to  the  hei^'imiiiij;'  of  the  wcirk.  His 
(haptor  entitled  "Tlie  Canal  rnder  Walhice'"  contains 
four  pa^ijes.  The  followiiiij'  c!ia])ler  entitled  '"The  Stevens 
K'ejiimc"  is  of  the  same  len,uth.  Tlieu  comes  a  chapter 
o(  half  a  dozen  pajjos  entitled  "The  Coming  of  Goetlinls."' 
Additional  chapters  discussing  special  J'eaturcs  of  tlie 
work  make  a' total  of  aliout  (<0  i)ngos  devoted  to  the  lon- 
structioii  of  the  raiial. 

By  this  time  the  author  hud  apparently  written  himself 
out.  for  lie  then  inserted  articles  contributcHl  by  various 
distinguished  writers,  including  Jolin  F.  Wallace,  T.  ]'. 
Shouts,  John  V.  Stevens,  Theodore  Eoosevelt,  A.  F. 
MacArthiii'.  (Icn.  Ticonnrd  Wood,  .lolui  Flays  Hammond 
and  Sir  Hiram  Maxim.  A  ureal  variety  of  subjects  is 
treated  in  this  section,  as  may  be  judged  from  the  titles 
of  a  few  of  the  cliai)ters:  "The  Navy  and  the  Panama 
Canal"';  "Problems  in  Quarantine";  "Our  Foreign  Com- 
merce"; "Bolivia  and  the  Panama  Canal." 

The  remaining  chapters,  occupying  nearly  half  the 
book,  have  the  following  titles:  "The  Canal's  First 
Effects  on  Trade,  Ports  and  Transportation";  "American 
Industries  and  the  Canal";  "Industrial  lioU  of  Honor  of 
the  Panama  Canal.'"  In  one  of  these  chajjters  there 
appears  a  description  of  many  of  the  materials,  supplies 
and  machines  used  in  the  construction  of  the  canal, 
descending  even  to  an  extended  eulogy  of  hreakfast  food 
of  a  certain  well-advertised  brand  said  to  have  been  fur- 
nished to  the  canal  workers.  Two  columns  are  devoted 
to  a  history  of  the  linn  vvbich  supplied  the  .spoons  with 
vhich  the  breakfast  food  was  eaten.  Under  the  lieading 
'"Railroad  Develoi)ments"  is  inserted  a  long  hi.storj-  of  the 
Erie  Eailroad  Co.,  in  which,  we  read  that  "in  New  York 
City  the  transatlantic  and  coastwise  docks  and  the  New 
York  hotels,  theater  ami  shopping  districts  are  convenient 
to  the  Erie  R.ll."  Under  "tourist  accommodations"  is 
found  an  account  of  \arious  hotels  in  New  York  City, 
of  one  of  which  we  read : 

It  is  the  first  and  only  hotel  for  the  use  of  women  ex- 
clusively.    It  contains  450  rooms,  single  and   en  suite,   and   is 


iilMiMliil    '■11    III''    millU'    pliiii    an    aiiN-    'pIImi     Iml.l,    uilh    tli.     'uii' 

'■Ml'plI'lM      that       IIHMI       VlHlt'M'H      al''      11"!       |Mlirllllc'l      .lli'iy.        Ill'- 

liiawliiK-roDni   lliiiir. 

This  sort  of  bald  advertising — to  put  il  plainly — is 
iinlortnnatcly  typical  of  this  section  (>(  the  book.  It  is 
iinfortiiniilc,  hccunsc  ulbcr  part-  nf  Ibc  bnuk  ilu  contain 
a  good  deal  of  iiitcrolim.'  ami  \aliialilc  nialtcr.  'I'bc 
luilbor  doc>  iM'l  «  llic  III-  >|iir\  in  ibc  >y,-tcniiit  ic  way  that 
nil  engineer  !iiiL:bl  have  ilmir.  Inil  be  lia-  a  iicu-spapcr 
iiiairs  abilil\  In  wiilc  in  a  way  Ibal  iiilcrc>t>  and  Imlds 
the  attention  of  the  reader. 

I"]special  ])raise  is  due  tbi'  aiillmr  i'i>\-  Ibc  iiiimcroii- 
halftone  \i(>ws,  which  arc  printed  on  full  jilatcs  ami 
arc  inlmirably  cvciiilcd. 

Tlhe  CosmiBffiiassnoim^Mairaa^eir  PBairo 

\ir.\l('lI".M>  FUKIODOM:  A  Studv  of  the  Conimi.ssion  CoV'irii- 
iiii'Mt— l!v  Oswald  Ityan.  formerly  nf  the  Department  of 
( loveiiiment.  Harvard  I'ni  veisity.  With  an  Introduction 
liv  A.  Lawrence  bowell,  President  of  Harvard  University. 
Carden  Citv.  N.  Y.:  Ooubleday,  Pase  &  C^o.  [The  American 
IJooks.]      Cloth;   nx.S   in.;   pp.   xvl    -|-    2.13.      fiOc.   net. 

I'liiginccrs  and  nHicr  tc'-bniciilly  trained  men  eniplovcd 
bv  cities  or  doirmi-  of  sccin.u  profc^imial  and  municipal 
nihanicmiiit  should  welcome  this  Ixiok.  In  small  com- 
pass the  anibor  )ireseiits  what  is  perhaps  the  most  force- 
ful, consistent  ami  convincing  argument  for  the  conimis- 
>i(iii-iiiaiia'icr  )ilan  <>['  city  government  that  has  yet  ap- 
prnriMl.  That  in  il>cir  may  mil  appeal  to  all  engineers, 
lull  Ibcv  will  apprcrialc  llic  aiilbor's  argument  for  ex- 
licit,  pcrmancntlv  retained  ollicials  in  all  branches  of  the 
cilv  administrative  service.  That  Mr.  I'yan  believes  this 
ideal  may  be.st  be  secured  by  the  commission-manager 
])laii  is  certainly  reason  for  giving  attention  to  his  whole 
tlic-^i. — even  at  the  risk  of  becoming  a  convert  to  the  main 
iiriiiiinciit. 

Aside  rroiii  his  fresh  and  rorccfnl  presentation  of  the 
idiiiniission-maiiager  ]ilaii.  tlic  author's  great  contribution 
is  ills  clear  exposition  of  llic  fundaniciital  weakness  of  the 
straight  commission  ]ilan — llic  selection  of  the  chief  ex- 
ecutive officers  of  a  city  by  popular  vote.  The  commis- 
sion-manager jjlan  rest  rids  tiie  commission  or  council  to 
legislative  or  truly  reincscntative  functions  and  provides 
a  single  "permanent"  executive  head.  By  this  means 
democracy  and  efliciency  are  assured — a  thing  often  de- 
s])aired  of.     So  the  argument  runs. 

How  a  manager  subject  to  instant  discharge  at  the 
pleasure  of  a  commission  can  be  regarded  as  a  "perma- 
nent" official,  IVIr.  Ryan  does  not  explain.  In  one  place, 
and  one  only,  he  seems  to  hint  that  this  is  a  dream  that 
will  come  true  when  the  wisdom  of  that  plan  is  recognized 
by  the  electorate  and  by  the  council,  as  it  seems  to  be  in 
the  case  of  the  burgomaster  in  German  cities. 

The  usefulness  of  the  book  is  increased  by  an  a])peii(lix 
containing  some  of  the  more  notable  eommission  and 
commission-manager  charters  and  by  a  bibliography  of 
fair  length.  An  unpardonable  sin  of  omission  is  the  lack 
of  an  index. 
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ENGINl'^KRlNG  GEfJLOGY — By  Heinrich  Ries,  Professor  of 
Rconomic  Geolog.v  in  Cornell  University,  and  Thomas  L. 
Watson,  Professor  of  Economic  Geology  in  the  University 
of  Virginia  and  State  Geologist  of  Virginia.  Second  edi- 
tion, enlarged.  New  York:  John  Wiley  &  Sons.  Cloth; 
6x9  in.;  pp.  xxvii  +  722;  249  text  illustrations  and  104 
plates.      $4,    net. 

The  second  edition  of  this  valuable  engineering  text 
and  reference  book  has  a  new  chapter  on  historical  geol- 
ogy.    The  first  edition,   reviewed    in   Eiif/iiwerinf/   Xpivs. 
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Sept.  I^,  I'H  I.  i'^  "iiily  ii  \c:ir  old.  I'lxcciil  to  iiuiki'  l\|>o- 
oni|»liic;il  (■(iiTcctidiis  and  add  iiiui'c  rci-ciil  rcrcrciicus  to 
the  l)il)li()j;Ta|iiiii's,  iiu  changes  lia\c  lircn  inadc  in  the  orig- 
inal text.  Tlic  aullidi's  slate  that  the  new  rhapter  is 
added  in  rcsjxinsv  lo  numci'dus  iTi|n('sls.  11.  is  a  wise 
ad<litioii.  Tlie  I'undanienlals  nl'  st  rati^rapliical  jieology 
form  not  only  one  of  tlie  most  intei'esiinn-  parts  of  the 
siihjeet  to  the  general  readei'.  hut  ol'ten  an  ini|)()i'tant  ])art 
for  the  ciNil  engineer  t<i  know.  In  this  iiddk  are  t7  pages 
fjivinjij  as  concise  and  eoniph'te  a  snniniary  of  histofical 
geology  as  is  prohahly  avaihdik'  to  the  a\ei'age  engineer. 

Oectbir'nc  JR^flllws^y  Pesn^Ea 
liKviKWEi)  liY  William  A.  Del  .M.\1!* 

Til  10  lOLFJCTRIC  RAIT.WAY — By  A.  Morris  Ruol<,  Assistant 
I'rofessor  of  Railway  Electrical  Rns'ineering;,  University 
of  Illinois.  New  York  and  London:  McOraw-IIill  Book 
Co.,  Inc.  Cloth;  6x9  in.;  i)p.  xi  +  390;  193  illu.strations. 
$3   net. 

The  ])nr])o.se  of  this  hook  is  lo  pi'cseiit  to  advanced 
students  a  course  on  the  underlying  princij)les  of  elec- 
tric-railway design  and  operati<in.  'J'he  snhjects  discussed 
are  general  considerations,  the  mechanics  of  traction, 
tracks,  rolling  stock,  signals,  power  stations,  transmis- 
sion, substations  and  distribution  circuits.  These  subjects 
are  treated  in  an  elementary  way,  clearly  and  without 
neglecting  the  most  recent  jiractice.  A  good  perspective 
is  given  to  the  descriptive  ])arts  of  the  work  by  brief 
outlines  of  historical  development,  which  enable  the 
student  to  better  appreciate  the  reasons  for  existing 
practice.  ^Mathematics  is  used  where  needed,  especially 
in  the  consideration  of  the  mechanics  of  train  movement. 
A  knowledge  of  the  most  elementary  calculus  is  required 
to  ajipreciate  these  parts,  the  author  thereby  securing  a 
briefness  and  generality  in  his  statements  which  is  often 
missed  where  pains  arc  taken  to  avoid  this  useful  mathe- 
matical tool. 

The  book  is  not  in  any  sense  a  reference  or  ])ractical 
man's  book,  lUMther  is  it  always  authoritative  in  tech- 
nical nuitters,  although  it  is  only  fair  to  say  that  the 
few  such  features  to  which  exception  might  be  taken 
are  not  suificiently  important  to  mar  the  work.  It  is 
essentially  a  students'  textbook,  readable,  clear  and  in- 
structive. 

Nearly  one-hfth  of  the  book  is  devoted  to  the  me- 
chanics of  train  movement,  a  i>roportion  which  many 
readers  will  consider  excessive.  It  is  also  open  to  the 
criticism  that  it  is  written  from  the  point  of  view  of 
the  designing  engineer,  slighting  features  of  particular 
interest  to  the  operating  man.  There  is  little  or  nothing 
on  the  economics  of  electric  railways.  Anotiier  note- 
worthy omission,  to  which  the  author  alludes  in  the  ])re- 
face,  is  the  subject  of  carhouses,  for  which  the  reader  is 
referred  to  the  recent  electrical  handbooks. 

A  better  idea  of  the  book  may  perha])s  be  obtained 
from  a  more  detailed  descri])tion  of  a  ty])ical  chapter, 
say  that  on  "Braking  of  Klecfric  Trains."  This  eha|)ter. 
.').")  pages  long,  begins  by  telling  tlie  iinportance  of 
braking  from  the  point  of  view  of  rapid  schedule  and 
economy  of  energy,  proceeds  with  a  descri])tion  of  the 
various  methods  of  retardation,  discusses  their  theory — 
(specially  the  theory  of  friction  and  the  transmission 
of  braking  forces  through  cars;  and  the  first  half  of  the 
cha])ter  ends  witli  a  theoretical  discussion  of  rotational 
inertia.     The  second   half  <d"  the  chaiiter   is   devoted   to 

*f!UO   West  r)9th    St.,   Ni  w   Yorli    Cit.N. 


dcM-npiiiiM>  of  tlic  \ai'i(Jiis  fiii'ms  of  bi'akes — hand,  air, 
\acnum  and  magnetic  Other  iliapters  ha\'e  a  similar 
and,  in  general,  judicious  nii.xtuic  of  gener'al  principles, 
theory  and  descri|)ti\e  matter. 

'i'be  practicing  engineer,  tied  to  a  particular  small 
licld  in  his  profession,  will  lind  this  bcjok  useful  to 
broaden  his  outlook  and  iiring  biin  n|i  to  date  in  his 
general  knowledge  of  othei-  lields.  Others,  UKjre  fortu- 
nate in  being  able  to  keep  abreast  of  the  times,  will  find 
it  too  elementarv  to  be  of  much  u.se  to  them. 
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STA.XDARD  HAXDJK  )( )K  FOP.  ELECTRICAL  KNi  HNEKRS— 
I'reparid  by  a  .Staff  of  Specialists,  Frank  F.  Fosvle,  M. 
Am.  Inst.  B.  E.,  ICditor-in-Chief.  Fourth  edition,  rewrit- 
ten and  greatl.v  enlarged.  New  York:  McGraw-Hill  Rook 
Co.     Leather;  4x7  in,;  pp.   I.'.i84;  illusti-ated.     $.■>  net. 

The  eight  years"  connnereial  success  of  this  line  of 
.successive  "Standard"  electrical  engineer's  handbooks  has 
dispelled  the  doubts  which  some  engineers  bad  once  of 
the  rece])tion  to  be  expected  for  a  handbook  built  on  the 
condensed-treatise  plan.  The  enormous  sales  of  the  book 
have  demonstrated  the  acceptability  of  the  scheme.  Re- 
viewing the  changes  evident  in  the  several  editions  which 
have  now  been  issued,  continual  progress  is  shown  toward 
maximum  practicality,  without  sacrificing  the  broad 
])resentation  of  theory  which  is  intimately  tied  up  with 
electrical  design  and  operation.  So  little  of  the  old 
editions  is  left  in  the  latest  one  that  the  volume  must  be 
regarded  as  essentially  new.  It  will  be  recalled  that  the 
publishers  of  this  book  originated  the  scheme,  at  least 
in  this  country,  of  a  handbook  in  sections  contributed  by 
specialists.  ^Fuch  of  the  growth  in  practicality  may  be 
attributed  to  the  much  stronger  staff  of  section  authors 
of  the  ]iresent  editioiL 

In  a  work  of  uniform  general  excellence,  it  is  useless 
to  connnent  on  the  worth  of  particular  sections,  but  there 
are  two  outstanding  features  which  must  be  commended — 
the  indexes  and  the  bibliographies.  The  combination  of 
section,  thundi  and  topical  indexes  fully  exposes  the  con- 
tents with  minimum  delay  and  labor;  if  there  shimld  be 
any  large  deficiency  of  information  for  any  specific 
reader,  the  bibliographies  will  lead  him  to  it. 

How  the  different  subjects  are  handled  may  be  gathered 
from  the  following  brief  comments — which,  however,  it 
should  he  noted,  touch  only  some  of  the  "high  spots"  of 
the  hook : 

The  section  on  electric  and  magnetic  circuits  is  the 
only  one  entirely  theoretical.  "Electrical  and  Magnetic 
Measurements"  is  essentially  practical — giving  descrip- 
tions and  data  of  apjtaratus  ami  methods.  "Thermal  Meas- 
urements" i)racticall:y  all  relates  to  high-temperature 
work.  "Water,  (ias,  Aii'  and  Steam  .Meters"  is  wholly 
descriptive.  "Materials,"  as  might  be  expected,  is  largely 
devoted  to  the  electrical  ])ro]ierties  of  copper,  aluminum, 
iron,  steel  and  insulating  materials,  and  to  the  magnetic 
])roperties  of  iron  and  sti'el. 

"Magnets  and  Induction  Ct)ils"  is  largely  theoretical, 
but  gives  emiiirical  data  for  design.  ".\lternating-Cur- 
I'cnt  (ienerators  and  Motors"  is  o])ened  up  with  descrip- 
tive matter,  fundamental  theory  and  empirical  constants 
used  in  design.  Operating  reactions  are  described.  There 
is  a  little  on  the  mechanical  design  of  alternating-current 
machinery.  This  section  has  a  comijrehensive  collection 
(if  brief  descriptive  notes  on  the  nniltitude  of  varicms 
altei  uatinii-eurreid    inotor.-^    now    axailable.      "l)ii-e(  t-Cur- 
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rout  (iniorntor.s  iiinl  Motors"  starts  oil"  willi  tln'ory  iiml 
ticsrriptivc  notes  iiiti-rjcctt'tl.  l)rsi;;ii  pidccdiirc  is  oiil- 
lincd  ami  notes  are  f^iveii  on  |iraiti(iil  o|K'rii(ioii  and  test- 
ing- 

"Power  IMants"  is  split  into  liydraiilic  an<l  steam-, 
•ins-  and  oil-en;;ine  stations.  Kor  l'iiel-l)urninj,'  plants 
tliere  are  di'siriptive  notes  on  plant  lixtnirs,  apparatus 
and  the  phenomena  involved.  There  are  many  data  on 
( urrent  pei-rormami-  and  the  properties  of  local  fuels. 
■■\Vat4'r-l'o\ver  Plants"  starts  oil"  with  elementary  hy- 
draulies  of  How.  Stream-How  stuilies  and  the  ;,'eneral 
desii.ni  of  dams  are  outlini'd.  There  are  hi  ief  descriptions 
of  turhines.  Under  "Electrical  lM|ui|iiiicnl  i>r  Power 
Plants"  are  desi-riptive  notes  on  excitation  and  Noltajie- 
eontii)!  systems,  direct-  and  alternatin^'-eiirrent  s\vil:ehin^, 
.■lation  transformers  and  arresters  and  stafion  wirin;^.  .\ 
discussion  of  power-station  economics  slmws  the  StdU 
methods  of  cost  analysis. 

"Illumination"  is  a  comprehensive  rc\  icw  n\'  pliy^iiid 
laws  and  phenomena,  with  discussions  of  the  availaljle 
incandescent  and  are  lamps,  reflectors  and  .sliades.  Tliere 
is  a  very  comprehensive  section  on  industrial  iikjIdi-  ;ip|)li- 
cations.  Conditions  favoriuii'  iirouj)  or  in(li\iilu;il  ilii\c< 
are  tahulated.  and  horse]K)\ver  re(iuirenu'iits  of  a  few  hun- 
dred machine  tools,  wood-workinj^  machines,  et<.,  are  in- 
serted. 

"Power  Transmission"  has  descriptions  of  systems  and 
ealeiUations  for  line  design.  Practical  problems  of  con- 
struction— poles,  steel  towers,  wire  sui)ports,  insulators, 
cables,  ete. — are  presented.  "Distribution  Systems"  out- 
lines the  field  for  alternating  and  direct  currents,  and 
current  practice  and  design.  Various  mill  machinery 
is  briefly  described  with  reference  to  the  power  demands 
of  specific  machines. 

"Electric  Railways"  reviews  the  laws  of  train  resistance 
and  the  use  of  speed-time  and  motor-characteristic  curves 
to  precast  power  requirements.  Data  are  tahulated  on 
physical  characteristics  of  present  motors;  control  and 
braking  systems;  typical  trucks  and  car  bodies;  leading 
features  of  American  locomotives,  etc.  Railway-signaling 
and  switch-interlocking  practic^e  is  described.  Under 
"Electrolysis"  the  action  of  stray  currents  is  portrayed, 
and  prevention  of  trouble  is  described.  General  direc- 
tions are  included  for  electrolysis  surveys,  and  useful 
data  are  tahulated.  "Electric  Vehicles"  shows  classifica- 
tion of  commercial  vehicles  and  the  construction  of  chas- 
sis, transmission  gear,  etc.  Car  resistance  and  car  re- 
quirements are  discussed.  Data  are  included  on  the  fea- 
tures of  prominent  types.  Service-cost  comparisons  are 
appended  for  horse,  gasoline  and  electric  vehicles.  Elec- 
tric ship  propulsion  is  elevated  to  the  dignity  of  a  section 
in  which  fundamental  dynamics  of  ship  propulsion  are 
outlined.  Electric  propulsion  is  treated  as  a  form  of 
gearing  between  engine  and  propellers. 

It  could  hardly  be  expected  that  the  book  would  be 
entirely  beyond  the  range  of  criticism,  but  the  minor 
nature  of  any  adverse  comments  that  may  be  made,  is 
seen  from  the  following  review  of  some  of  the  more  evi- 
dent points  which  have  come  to  light  in  a  few  weeks' 
desk  use  of  the  book : 

The  condensation  required  to  promote  great  breadth 
in  the  tables  of  units  and  conversion  factors  has  resulted 
in  the  absence  of  an  easily  found  statement  of  various 
foot-pound  equivalents  of  horsepower,  or  square  feet  and 
square  yards  in  an  acre  or  a  square  mile.    Under  electrical 


and  ma;4nclic  measurements  Ihc  dcNclopnient  of  maxi- 
mum demand  meters  is  hardly  U|i  to  dat<'.  Mechanical 
power  measurenu'nt.s  have  been  e.vtrcmcly  abbn^viated, 
I  luisisling  of  1  '/■  jiagcs  on  brake  dynamomet(!rs,  half  a 
page  on  transmission  dynamometers  and  half  a  page  on 
speed  measurements.  The  testing  of  synchronous  alter- 
luiting-cnrrent  machinery  is  rather  too  briefly  passc^l  over 
and  is  out  of  balance  with  the  corresponding  section  on 
tc-iing  of  direct-current  mkh  hinci-y.  Under  hydraulic 
|)owcr  plants  there  is  not  nnn  li  on  inipul.-c  uliccls.  Undci- 
electro-chemistry  there  is  haiilly  enough  on  alkali  phints 
and  nitrogen  fixation.  The  section  on  telephony  and 
telc''raph\   li:is  ncitliiiiL;  mi   radio-lclcplidii v. 

Ceim^rs^Il^lIIIeatiiz&i^  Sl^sxtLnooi^s 

Iil,S'l'in(;"r  IIIO.VTINC;  a  nrlcf  lOxpoaition  of  th<'  Ilevelop- 
lucnt  of  District  Heating  and  Its  Position  Among  Public 
rtiUtlcs  l;,\  S.  Morgan  llushnell,  '.A.  Am.  In.st.  10.  E., 
I'ast  I'lesideiit,  National  District  HiiMini;  Association, 
and  I'^red  l>.  Oir,  f'oiniiiercial  EnKinoi.  imnols  Mainte- 
nance Co.  .Vfw  Vol  k :  llcatint?  and  V'cntilalinn  MaKazino 
Co.     Clotii;  Gx'.t  in.;  pp.  ix   +   290;  82  iihisti  ations.     .$3  net. 

Anyone  who  desires  to  investigate  the  possibilities  of 
a  central-station  heating  system  should  not  neglect  the 
reading  of  this  volume,  giving  as  it  does  the  hi.story  of 
the  art  and  industry,  business  methods  employed  in  sell- 
ing, layout  and  equipment  of  systems,  house  metering, 
station  operation,  estimating  customers'  requirements,  etc. 
[*' 
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ALTEl^NATIXCi-CnntKXT  WuKK:  An  I  ntioductory  T}ook 
for  lOngineers  and  .Sludeiit.s—  i:\-  \V.  I'eiien  Maycock,  M. 
Inst.  !•;.  E. ;  Con-sulting  Elcctiical  Engineer;  late  Tech- 
nical Editor  to  the  Westinghouse  Companies'  Publishing 
Department  in  Europe.  An  enlargement  of  and  an  im- 
provement upon  the  author's  former  work.  "The  Alter- 
nating-Current Circuit  and  Motor."  New  York:  The 
Macmillan  Co.  Cloth;  .'ixS  in.;  pp.  xxiii  -f-  415;  258  illus- 
trations.    $2.25. 

A  book  like  this  on  elementary  electrical  engineering, 
designed  for  British  students  and  showing  British  appar- 
atus, has  no  chance  for  general  adoption  in  the  United 
States  in  competition  with  many  equally  good  texts  draw- 
ing on  American  practice  for  illustrative  material.  But 
any  such  good  teaching  notes  are  of  interest  and  service 
to  instructors  in  a  foreign  country.  Elementary  theory 
is  presented  with  the  liberal  use  of  hydraulic  and  mechan- 
ical analogies.  Theory  is  supplemented  with  a  brief 
exposition  of  construction  and  use  of  a  few  important 
alternatinff-current  machines. 


HEW   FUBLHCATHOHS 


[So  far  as  possible  tlie  name  of  each  publisher  of  books  or 
pamphlets  listed  in  these  columns  is  given  in  each  entry.  If 
the  book  or  pamphlet  is  for  sale  and  the  price  is  known  by 
the  editor,  the  price  is  stated  In  each  entry.  Where  no  price 
is  given  it  does  not  necessarily  follow  that  the  book  or  pam- 
phlet can  be  obtained  without  cost.  Many,  but  not  all,  of  the 
pamphlets,  however,  can  be  secured  without  cost,  at  least  by 
inclosing  postage.  Persons  who  are  in  doubt  as  to  the  means 
to  be  pursued  to  obtain  copies  of  the  publications  listed  in 
these  columns  should  apply  for  information  to  the  stated  pub- 
lisher, or  in  case  of  books  or  papers  privately  printed,  then 
to  the  author  or  other  person  indicated  in  the  notice.] 

AMERICAN    CERAMIC    SOCIETY — Transactions     of    Meeting 
at    Detroit,     Mich.,     Feb.     15-18,     1915.       Columbus,     Ohio: 
Edward    Orton,    Jr.,    Secretary.      Cloth;    6x9    in.;    pp.    815; 
illustrated. 
ANNUAL    REPORT   OP    THE    GOVERNOR    OF    PORTO    RICO, 
1915 — Washington,    D.    C:    War    Department.      Paper;    6x9 
in.;  pp.  464. 
Divisional  reports  deal  with  irrigation,   sanitary  engineer- 
ing, roads  and  bridges,  harbors  and  docks,  communicable  dis- 
eases and  other  subjects. 

ANNUAL  REPORT  OP  THE  NEW  JERSEY  STATE  BOARD 
OF  HEALTH,  1914,  and  Report  of  the  Bureau  of  Vital 
Statistics — Trenton,  N.  J.  Cloth;  6x9  in.;  pp.  527;  illus- 
trated. 
ANNUAL  REPORT  OF  THE  (NEW  YORK)  STATE  ENGI- 
NEER AND  SURVEYOR,  1914— Albany,  N.  Y.  Cloth;  6x9 
in.;  pp.  448;  illustrated. 
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WNIJAL  HEl'OliT  OK  THE  SUPERINTiONDHNT,  UNITICD 
STATES  COAST  AND  (JEODETIC  SURVEY.  i;iir, — Wasli- 
iriKton,  D.  C:  Division  of  Publications,  Department  of 
Commerce.      Clotli;   fixH   in.;   pp.    in*;;   illustrated. 

ANNUAL  REPORT.  MILWAUKEE  (WIS.)  liUREAU  OK 
MUNICIPAL  RESEARCH,  1914-15— Milwaukee:  The  Bu- 
reau.     Paper;    6x9   in.;   pp.    24. 

THE  ARCHITECTS'  AND  BUILDERS'  POCKET-BOOK:  A 
Handbook  for  Architects,  Structural  Engineers.  Buildois 
and  Draughtsmen — By  the  late  Krank  K.  Kidder,  authoi- 
of  "Buildinfir  Construction  and  Superintendence."  Com- 
piled by  a  staff  of '  specialists,  Thomas  Nolan,  Editor-in- 
Chief,  Professor  of  Architectural  Construction,  University 
of  Pennsylvania.  Ifith  edition,  rewritten.  New  York:  John 
Wiley  &  Sons.  Flexible  leather;  4x7  in.;  pp.  xxiii  t  l.SKi; 
illustrated.      $5   net. 

ASH     COLLECTION     IN     MILWAUKEE,     1914-1.5 — Milwaukee, 
Wis.;    Bureau    of    Municipal     Research.       Paper;     6x9    in.: 
pp.    4.''). 
A    detailed    local    survey,    with    diagnosis    of    ills    and    sug- 
gested remedies.     Cost  figures  are  given. 

AUTOMOBILE  REI'AIRING  MADE  EASY:  A  Complete  Trea- 
tise Explaining  Api)roved  Methods  of  Repairing  All  Parts 
of  All  Types  of  (Jasoline  Automobiles — By  Victor  W. 
I'agc,  author  of  "The  Modern  (Jasoline  Automobile."  New 
York:  The  Norman  W.  Henley  Publishing  Co.  Cloth;  6x9 
in.;    pp.    l.nfiO;    479    illustrations.      %:i    net. 

BRITISH  COLUMBIA  HYDROGRAPHIC  SURVEY  FOR  1914 — 
By  R.  (J.  Swan,  Chief  Engineer.  Ottawa,  Canada:  Domin- 
ion Water  Power  Branch,  Department  of  the  Interior. 
Water  Resources  Paper  14.  Paper;  7x10  in.;  pp.  .'ilH: 
illustrated. 

THE     COLLECTION     AND     DISPOSAL     OF     CITY     REFUSE — 
Ames,    Iowa:    Iowa    State    (^ollege    of    Agriculture    and    Me- 
chanic Arts.      Bulletin    1.'),    Engineering    lOxtension    Depart- 
ment.     Paper;   6x9   in.;  pp.   36;   illustrated. 
A  general   review,  with   extracts  from   several   engineering 

reports,    followed    by   notes    on    the    practice    of   a    number    of 

Iowa  cities. 

CONCRETE  SIL(^S:  Their  Advantagees,  Different  Types  and 
How  to  Build  Them — By  E.  S.  Hanson,  Editor  "Cement 
Era."  Chicago:  (^ement  Era  Publishing  (^o.  Cloth;  "jxS 
in.;    pp.    174;    illustrated.      $1. 

COMPENSATK^N    LEGISLATION    OK    1914    AND    19ir,^Wash- 
ington,   D.   C. :    U.   S.   Bureau   of   Labor   .Statistics.      Bulletin 
1S5.      Paper;    6x9   in.;   pp.    40S. 
Besides    giving    in    full    the    new    legislation    in    a    dozen 

states,  the  statutes  printed  are  summ;irized.     A  useful   tabular 

summary  is  given  of  the  compensation  Laws  of  31    states  and 

Alask.a,    Hawaii,     the     Canal     Zone,     the     Philippines     and     the 

United      States.        The      bulletin      supplements      Bulletin      126. 

"vC^orkmen's    Compensation    Laws    of    the    United    States    and 

Koreign    Countries." 

CITY  PLANNING.  With  Special  Reference  to  the  Planning  of 
Streets  and  Lot.s — By  Charles  Mulford  Robinson,  author 
of  "Modern  Civic  Art."  "The  Improvement  of  Towns  and 
Cities."  etc.  A  reissue,  revised,  with  much  additional 
matei'ial,  of  the  work  originally  published  under  the  title 
of  "The  Width  and  Arrangement  of  Streets."  New  York: 
a.  I^  Putnam's  Sons.  Cloth;  6x9  in.;  pp.  xiv  +  314;  fiS 
illustrations.      $2.50   net. 

ENGINEERING  AS  A  CAREER:  A  Series  of  Papers  by  Emi- 
nent Engineeis — Edited  by  F.  H.  Newell.  Professor  of 
Civil  Engineering.  University  of  Illinois;  Consulting  En- 
gineer. United  States  Reclam.ition  Service;  Director  1907- 
1914.  Chief  Engineer  1902-1907,  and  C.  E.  Drayer,  Sec- 
retary Cleveland  Engineering  Society;  Engineer,  New 
York,  Chicago  &  St.  Louis  Railroad  (5o.  New  York:  D. 
Van  Nostrand   Co.      Cloth;   5x8   in.;   pp.   xii     +    214.      $1. 

EXCESS  CONDEMNATION — A  Report  of  the  Committee  on 
Taxation  of  the  City  of  New  Y'ork,  with  a  Report  Pre- 
pared by  Herbert  .S.  Swan  for  the  National  Municipal 
I..eague.  New  York  (Municipal  Building):  The  Commit- 
tee. Paper;  7x10  in.;  pp.  122;  illustrated. 
Some  of  the  arguments  for  excess  condemnation  are  given, 

together  with  a  considerable  .amount  of  history,  constitutional 

amendments  and  legislation  making  the  practice  possible.     A 

New    York   statute    of   1872    is    an    interesting   and    surprising 

feature. 

HOW  TO  REDUCE  WATER  TAXES — THE  INSPECTOR — By 
.Jacob  Klein,  Chief  Insi)ector  of  Complaints.  Bureau  of 
Water-Sujiply.  Manhattan.  C'ity  of  New  York.  New  York 
("lO  Church  St.):  Water  Conservation  Co.  Paper;  6x9  in., 
pp.  36. 
A  variety  of  notes  on  matters  relating  to  the  insjiection  of 

water  meters  and   house   fixtures,   prepared   from   the   general 

\iewpoint  of  water-waste   control. 

ILLUMINATION  FOR  FARM  AND  TOWN  HOMES— By  Gray- 
son B.  McNair.  Manh.ittan.  Kan.:  Kansas  State  Agricul- 
tural College.  Bulletin  1,  Engineering  Experiment  Sta- 
tion.    I'aper;  6x9  in.;  pp.  15. 

AX  INTRODUCTION  TO  APPLIED  MECHANICS— By  Kwart 
S.  Andrews,  Lecturer  in  the  Engineering  Department  of 
the  (Goldsmiths'  College.  New  Cross,  and  of  the  West- 
minster Technical  Institute.  New  York:  G.  P.  Putnam's 
.Sons.  Cambridge.  England:  University  Press.  |  Cam- 
bridge Technical  Series.]  Cloth;  6x9  in.;  pp.  ix  i  316; 
iil  text  illustrations.     $1.10. 

INVENTIONS  AND  PATENTS— By  Philip  E.  Edelman.  author 
of  "Exi)erimental  Wireless  Stations,"  etc.  New  York:  D. 
Van  Nostrand  Co.     Cloth;  5x8  in.;  pp.  ix    +    288.     $1.50  net. 

IIIRIGATION  IN  THE  UNITED  STATES:  A  Discussion  of  Its 
Legal,  Economic  and  Financial  Aspect.s — By  Ray  Palni'  r 
Teele.  Irrigation  Economist.  Office  of  Public  Roads  and 
Rural  Engineering.  United  States  Department  of  Agricul- 
ture. New  York:  D.  Appleton  &  Co.  Cloth;  5x8  in.  i)]). 
ix    +    253.      $1.50  net. 

LABORATORY  TESTS  OF  A  CONSOLIDATION  LOCOMOTIVE 
— By  E.  C.  Schmidt,  J.  M.  Snodgrass  and  R.  B.  Keller.  Ur- 
bana.  111.:  University  of  Illinois.  Bulletin  82.  Engineering 
Experiment  Station.  Paper;  6x9  in.;  pp.  129;  58  illustra- 
tions.     65c. 


.\  LIST  OK  BOOKS  O.N  THE  HISTORY  OF  INDUSTRY  AND 
INDUSTRIAL  ARTS— Prepared  by  Aksel  (i.  S.  Josephson. 
Cataloguer.  Chicago.  111.;  The  John  Crerar  Library. 
I'aper;    7x10   in.;    pp.    485.      25c.      By    mail,    50c. 

MAINTENANCE  OK  WAY  AND  STRUCTURES— By  William  C. 
Willard,  Assoc.  M.  Am.  Soc.  C.  E.,  Assistant  Professor  of 
Railway  Engineering,  McGill  University.  New  York:  Mc- 
Graw-Hill Book  Co.  Cloth;  6x9  in.;  pp.  xxi  +  451;  232 
illustrations.     $4   net. 

THIO  MECHANICAL  ENGINEERS'  I'OCKET-BOOK:  A  Refer- 
ence-liook  of  Rules,  'rallies.  Data  and  Formulas — Bv 
William  Kent.  Consulting  l';ngineer,  M.  Am.  Soc.  M.  E.  and 
.\m.  Inst.  M.  10.  9th  edition,  thoroughly  revised  with  the 
assistance  of  Robert  Thurston  Kent.  Jiin.  Am.  Soc.  M.  E.. 
Consulting  Engineer.  New  Yoik:  John  Wilev  &  .Sons. 
Flexible  leather;  4x7  in.;  pp.  xliv  +  1,526;  250  text  illus- 
trations.     $5   net. 

THE  "MECHANICAL  WORLD"  POCKET  DIARY  AND  YEAR 
BOOK  KOR  1916— Manchester,  England:  Emmott  &  Co. 
Baltimore.  Md.:  The  Norman,  Remington  Co.  Cloth;  4x6 
in.;   pp.   429;   87    illustrations.      25c. 

METHODS  OF  WASHING  SLOW  .SAND  FILTERS— By  John 
Gaub,  Chemical  Engineer,  Filtration  Plant,  Washington, 
D.  C.  [Reprinted  from  the  "Jouinal  of  the  American 
Water-Works  Association,"  Vol.  2.  No.  4.  December.  1915  ] 
Paper;  6x9  in.;  pp.  596-611;  illustrated. 
A    useful    review   of   current    methods   employed    in    general 

and  of  actual  practice  at  a  dozen  plants. 

"MINERAL  RESOURCES  OF  THE  UNITED  STATES" — Wash- 
ington. D.  C. :  United  States  Geological  Survey.  Paper: 
6x9   in. 

Part  II.  1914:  No.  32.  The  Production  of  Natural  Gas  in 
1914.  By  John  D.  Northrop.  Pp.  747-818.  No.  33.  The 
Stone  Industry  in  1914.  Rv  G.  F.  Loughlin.  Pp.  819- 
891.  Part  I.  1915:  No.  A,  The  Public  Interest  in 
Mineral  Resources.     By  George  Otis  Smith.     Pp.  la-9a. 

PETROLEUM  AND  ITS  PRODITCTS;  Properties.  Specifications 
and  Tables — Kansas  City.  Mo.:  Kansas  City  Testing  Lab- 
oratory.     Bulletin   9.      Paper;   6x9   in.:    pp.    19.      25c. 

PRINCIPLES  AND  PRACTICE  OF  COST  ACCOUNTING.  For 
Accountants.  Manufacturers.  Mechanical  Engineers, 
Teachers  and  Students — By  Frederick  H.  Baugh.  Balti- 
more (P.  O.  Box  682),  Md.:  The  Author.  Cloth;  6x9  in.; 
pp.  xi    +    194.     $3. 

THE  PRODUCTION  OF  IRON  AND  STEEL  IN  CANADA  IN 
1914 — (Tttawa.  Canada:  Department  of  Mines.  Paper; 
7x10   in.;  pp.   35. 

PUBLIC  SERVICE  COMMISSION  FOR  THE  FIR.ST  DLSTRICT 
OF  THE  STATE  OK  NEW  YORK — Annual  Report  for  1913. 
Vol.  Ill,  Statistics  of  Gas  and  Electric  Companies.  Vol. 
IV,  Dual  .System  Contracts  and  Certificates  Between  the 
City  of  New  York  and  Tnterboiough  Rapid  Transit  Co.. 
Manhattan  Railwa.v  Co.  ami  New  York  Municipal  Railway 
Corporation.  Vol.  V.  Documentary  History  of  Railroad 
Companies.  New  York:  The  Commission.  (Sloth;  6x9  in.; 
pp.    574;   598;   1.473. 

RAILWAYS  IN  INDIA — Administration  Report  for  1914-15. 
Vol.  I.  Simla,  India:  Railway  Department  of  the  (lOvern- 
ment  of  India.     Paper;  8x13  in.;  pp.  53:   illustrated.      2s.   3d. 

REGULATIONS  KOR  THE  INSTALLATION  OK  GRAVITY 
AND  PRESSURE  TANKS,  CONCRETE  RESERVOIRS  AND 
VALVE  PITS — Recommended  by  the  National  Kire  Pro- 
tection Association,  Boston,  Mass.  Paper;  3x5  in.;  pp.  88; 
illustrated. 

REINKORCED-CONCRETE  CONSTRITCTION:  Vol.  HI,  Bridges 
and  Culverts — Prepared  in  the  Extension  Division  of  the 
University  of  Wisconsin  by  George  A.  Hool.  Associate 
Professor  of  Structural  Engineering,  assisted  by  Krank  C. 
Thiessen.  Instructor  in  Structural  Engineering.  With 
chapters  by  A.  W.  Ransome.  Leslie  H.  Allen,  William  J. 
Titus.  Albert  M.  Wolf.  Philip  Aylett  and  P.  J.  Markmann. 
and  articles  by  A.  C.  Janni  and  S.  W.  Bowen.  New  York: 
McGraw-Hill  Book  Co.  Cloth;  6x9  in.;  pp.  xxii  +  688;  575 
illustrations.      $5   net. 

THE  STRUCTURE  AND  PROPERTIES  OF  THE  MORE  COM- 
MON MATERIALS  OK  CON.STRUCTION— By  G.  B.  Upton. 
Assistant  Professor  of  Experimental  Engineering.  Sibley 
College,  Cornell  University.  New  York;  John  Wiley  & 
.Sons.  Cloth;  6x9  in.;  pp.  v  +  327:  181  text  illustrations. 
$2.50   net. 

TECHNICAL  PAPER.S.   U.   .S.   BUREAU  OF   MINE.S— Washing- 
ton,  D.  C:  The   Bureau.     Paper;   6x9  in.;   pp.   11   and   43. 
No.    127.    Hazards    in    Handling   Gasoline.      Bjt  George    A. 
Burrell.       No.     128,     Quarry    Accidents     in     the    United 
States,   1914.      Compiled   by   Albert   H.    Ka.v. 

THIO  TELEPHONE  AND  TELEPHONE  EXCHANGES;  Their 
Invention  and  Development — By  J.  E.  Kingsbury.  New 
York:  Longmans,  Green  &  Co.  (5loth;  6x9  in.;  pp.  x  t  558; 
180  illustrations.     $4  net. 

TRAVELING  ENGINEERS'  .\SSOCIATION — Proceedings  of 
the  Twenlv-Third  Annual  Convention,  Chicago,  .Sept.  7-10, 
1915.  Buffalo.  N.  Y.  (New  York  Central  Car  Shops):  W.  O. 
Thompson,  Secretary  of  Association.  Flexible  leather;  6x9 
in.:  pp.  400;  illustrated. 

TRENCHING  MACHINERY  USED  FOR  THE  CONSTRUCTION 
OF  TRENCHES  FOR  TILE  DRAINS — Ry  D.  L.  Yarnell, 
Drainage  Engineer.  Division  of  Drainage  Investigations. 
Washington.  D.  C. :  Ofllce  of  Public  Roads  and  Rural  En- 
gineering. V.  S.  Department  of  Agriculture.  Farmers' 
Bulletin   698.     Paper;  6x9  in.;  pp.   26;  illustrated. 

UEBER  GESCHICHTE  UND  BAU  DKS  PANAMA-KANALES — 
Von  a.  Professor  K.  E.  Hilgard.  M.  Am.  Soc.  C.  E..  In- 
genieur-Konsulent  in  Zurich.  Zurich.  Switzerland:  Art. 
Institut  Orell  Fiissli.  I'aper;  7x10  in.;  pp.  113;  49  illustra- 
tions.    6  marks. 

WATER  CONSERVATION  AND  IRRIGATION  IN  NEW  SOUTH 
WALES.  1915 — Rei)ort  of  Acting  Commissioner.  Sydney, 
.V.  S.  W.,  Australia:  The  Commissionei-.  Paper;  8x13  in.; 
|ip.   109;  illustrated. 
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Laying  a  SuaJbnneri^ed  Water 
Main  hy  Rope  Haulage 

^.^    II.  r>.  IlKMsriidriJiii'* 


(I    Ih>- 


up- 
set 


'riiici'  lcii;,Mlis  of  Wind's  join!  pipe  were  niiiilc  up  on 
tlic  loot  of  llic  (iiHlIc,  tlic  cap  caik-tMl  onto  (lie  licad  end 
oT  llir  line  and  Uw  bridle  attaclicd.  The  pnll  was  started 
on  tlic  inoriiiiig  of  Oct.  1'),  witli  tiie  1-iri.  rope  directly 
around  tin-  ca|)stan  and  allaclicd  to  the  cable.  After  fonr 
icn;,Mlis  iiad  been  pniled  info  the  river  the  1-in.  rope  broke. 
the  dii'dl  pull  was  abandoned  and  the  tackle  arranged  as 
shown   by    l''i.i;'.    I. 

I'ullini;-  was  I  hen  conlinned  steadily  for  five  days,  at 
the  end  of  wlii(  b  time  '^^,  lengths  of  pipe  wore  in  the 
river.  The  nuixiniuni  number  of  lengths  pulled  in  during 
anyone  day  was  i;5.    Tlu!  pull  was  practically  continuous. 


rWafer  Level  at  Time  of  lasting  Pipe  


.A  l(i-iii.  cast-iron  water  main  was  recently  Ian 
neatb  (he  SusipU'banna  Kivcr  lor  the  water-woi 
lUngbamton.  \.  V.,  b\  nusins  of  a  capstan  on  on 
of  the  ri\er,  a  eradle  on  (be  other  sitle  and  a  i;ible 
ploniented  for  the  latter  |)arl  of  the  job  by  Iripo 
on   the   river   bed. 

Several  dill'erent  mi'thods  for  making  (he  crossing  uere 
worked  out  and  discussed  before  the  method  used  was 
decided  upon.  It  wa.s  lirst  thought  that 
it  would  be  most  praeticablo  to  I'on- 
noct  enough  jiipe  to  cross  the  deei)est 
part  of  the  river,  float  it  out  and  lower 
it  into  place  so  that  both  ends  could 
be  picked  up  in  the  shallow  water  and 
(he  pipe  laid  both  ways  to  each  bank. 
In  an  ordinary  season  this  method 
would  jirobably  have  been  the  most 
feasd)le  of  all,  as  at  the  time  of  taking  the  sections  (Fig.  as  while  the  tackle  was  being  changed  on  the  south  side 
1 )  the  river  was  at  mean  low  water.  This  plan  was  ren-  anotherlength  of  pipe  was  being  made  into  the  line  on  the 
dered  impossible  because  a  week  after  the  sections  were      north  bank. 


PROFILE   OP   SUBMERGED    WATER    MAIN   ON    CENTER  LINE 
OF    PIPE    UNDER    .SU.SQUEHANNA    .AT    BINCIHAMTON 


taken  the  river  rose  3  ft.,  and  although  sometimes  rising 
higher,  never  fell  below  the  2%-ft.  mark. 

Taking  into  consideration  the  high  "watei'  and  the  ve- 
locity of  the  current,  which  was  at  the  time  of  laying  the 


On  starting  to  pull  on  the  morning  of  the  si.xth  day 
the  %-in.  chain  holding  tlie  blocks  snapped,  .\fter  re- 
pairing the  cliain  the  pull  was  again  attempted,  and  the 
1-in.  ring  on  the  block  broke.    The  ring  was  repaired  and 


|)ipe  ll.G  ft.  per  sec.,  it  was  decided  that  the  ])ipe  could      the  pull  barely  started  when  the  bridle  on  the  pipe  line 
be  put  in  place  more  economically  by  pulling  it  than  by      pulled  apart. 


any  other  method. 

A  capstan  was  designed  (Fig.  12),  a  special  cap  was  cast 
for  the  end  of  the  pipe  and  a  cradle  was  built  to  carry 
the  ])ipe  down  the  north  bank  to  the  river.     The  capstan 


Pulling  was  then  abandoned  and  the  end  of  the  pipe  line 
raised  with  a  tripod  in  4  ft.  of  water.  The  cap  was  then 
removed  from  the  end  of  the  pipe  and  preparations  made 
for  laying  the  pipe  as  follows:      Four  horses   built  of 


was  built  and  set  up  on  the  south  side  of  the  river  and  the  heavy  timber  were  placed  two  on  each  side  of  the  line  of 
(radle  laid  in  place  on  the  north  side.  A  sash  cord  was  pipe.  "On  these  horses  4x6-in.  stringers  14  ft.  long  were 
pulled  across  by  a  rowboat  from  the  north  bank  to  the      laid  to  insure  rigidity.     A  new  length  of  pipe  was  then 


south  side  of  the  river,  and  a  1-in.  rope  was  attached 
to  the  sash  cord  and  pulled  across  by  hand.  The  1-in. 
rope  was  then  put  on  the  capstan,  and  a  %-in.  steel  haul- 
age cable,  used  for  pulling  the  line,  was  drawn  over. 


•Of    the     Water-Works     EngMneering     Department, 
hamton,  N.  Y. 

f^B'bolh 

II  Leyer  Arm 


Bing- 


□ 


V5  >i 


J  .fx'^I  Bolls 
Vt] 


^S 


<-9- 
■4-6'- 


ISIeel    hS-IO 
Plafe     Bolf  > 


u 


w^ 

M 


brought  out  on  a  scow  of  three  tons'  displacement,  rolled 
onto  the  framing  and  swung  into  place  with  a  second 
tripod  (Fig.  3). 

This  new  length  was  then  calked  into  the  line  and  a 
rope  sling  swung  from  the  stringers  under  the  line  between 
the  two  tripods,  as  an  added  factor  of  safety  while  lower- 
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PIG.   2.      DETAIL   OP   CAPSTAN   FOR   HAULING   CAST-IRON   PIPE   ACROSS  RIVER 
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Fia.    3.      TRIPOD    ON    SCOW    KOK    I'll'l-;    I.AVIN(J 

ing  the  line.  The  line  was  next  lowered  inifil  llie  end 
of  the  last  pipe  was  about  1  ft.  above  the  water,  the  rear 
tripod  brouo'ht  ahead  and  Ibe  o])eration  repealed  until 
the  shore  was  reached. 

fn  this  manner  17  lengths  of  pipe  were  laid  in  six  days, 
making  a  total  of  52  lengths  of  pipe  laid   in   12  days. 

During  the  pull  the  capstan,  operated  by  one  horse, 
was  found  to  develop  power  far  in  excess  of  that  necessary, 
and  the  only  difficulty  encountered  up  to  the  time  the 
chains  broke  was  the  continual  slipping  of  the  clips  con- 
necting the  blocks  to  the  main  cable,    ^t  first  a  light  ty])e 


FIG.   4.      REARRANGEMENT  OP  CAPSTAN 

of  wire  clip  was  used  for  this  purpose,  but  it  slipped 
and  broke.  Eccentric  grips  and  heavy  wire  grips  were  also 
tried,  but  the  best  results  were  finally  obtained  with  a 
.>eries  of  extra-lieavy  wire  clips. 

The  total  cost  of  laying  the  line,  exclusive  of  materials, 
was  $30G. 


ma 


A  strongly  constructed  motor-truck  trailer  consisting  of 
two  2-wheel  carts  coupled  together,  as  shown  in  the  \  lews, 
was  recently  placed  on  the  market  by  the  Glen  Wagon 


and  Car  Corjjoration,  of  Cortland,  N.  Y.  The  trailer, 
oi-  twin  trailer,  as  it  is  called,  has  roller-liearing  axles  31/^ 
in.  in  diameter  and  heavy  white-oak  wheels  with  broad 
treads;  the  hub.s  are  capped  to  keep  out  dust.  The  wheels 
arc  tired  with  soft  Norway  iron  8x1  in.  or  6x1  in.,  with 
a  ,''j-in.  sweat  band  underneath.  The  bodies  are  of  white 
oak.  Each  trailer  cart  carries  .5  tons,  or  10  tons  is  the 
Inll  load  of  tlie  unit,  'i'lie  two  iialf-units  are  connected 
by  ])iii  eoujjling,  sliown  in  l'"ig.  1,  which  allows  taking 
sharp  turns  easily. 

The    trailer    has    bottom    dump    doors;    the    dumping 
ratchet  is  shown   in   Ei"-.  2.     Where  the  material   to  be 


FIG.     2.       VIEW    OF    TR.\ILER,     .SHOWING    BOTTOM     DoOR 

DROPPED    IN    DT'MPING    PO.SITIfJN 

Door  i.s  closed  by  ratchet  and  drum  arrangement  in   front 

hauled  weighs  less  than  1,000  lb.  per  cu.yd.,  like  stone 
or  gravel,  the  bodies  are  built  to  carry  3  to  3I/2  cu.yd. 
on  each  ti-ailer,  or  6  to  7  yd.  on  the  two.  The  trailer  is 
l)uilt  very  stoutly  and  is  guaranteed  to  outlast  any  motor 
truck. 

On  a  specific  job,  the  truck  was  geared  down  to  12  mi. 
])er  hr.,  although  the  trailers  could  stand  15  to  20  mi. 
per  hr.  This  limit  was  set  in  order  to  hold  the  speed  to 
a  uniform  rate  and  to  eliminate  the  possibility  of  too 
fast  driving.  The  draft  on  the  truck  is  reduced  about 
35%  by  carrying  the  10  tons  on  four  wheels  of  this  size 
instead  of  carrying  5  tons  on  four  wheels,  or  the  10  tons 
on  eight  smaller  wheels.  The  advantages  of  the  twin 
cartN  ai-e  their  flexibility  on  sharp  turns  which  permits  of 
their  easy  management  under  the  many  variable  and 
severe     conditions     imposed     in     contractor's     hauling. 


FIG.  1.     SIDE  \i];w  iiK  Twi.x  'r i;.\  1  MoiiS:  comhini:i> 
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Side-Dump  Cart  for  Backfilling 
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(liitii|>  \va;;(iii  with  side  ileliMTV  lia>  heeii  ile\ise(l  ami  Imill 
liy   tile  eoiilrtutur,   llie  W.  ,1.    Nrwiiiiiii   ('(I.      It    is  slmwii 

ill   the  acciiiiipaiiviii;; 
( (3- ^^       -r,  I  ilrawiiijj.      'I'iie   linilv 

f 


\  \  r,     N  !■;  w  s 


\' 


;:.,  \u.  ;i 


of  triaiiL'uIar  sec' 


'^■*''"  eal  siile  rinsed  hv  ji 
ildor  liinjrcMl  at  the 
t()|i  and  the  sloping 
side  e\IrH(liliL:  lie- 
twreii    tile    wheels    to 

K/jpn-.'7  serve  as  a  ehiile  oi' 
a|ii()ii.  TwM  |i(isls 
at  each  >i(lc  n(  the 
hii|)|)er  caiTN'  cl'oss- 
I  imhers  whieh  extend 
siDic-i.L-MP   WAUON   KOR   MACK-      in.vcnd  tile  d.M,r  and 

KILLING   TUIiNCHES  ,  ,         , , 

tarrv  sheaves  Im-  the 
dn.n-  rallies.  tlu>  caMes  leadin^u'  hack  n\er  the  other  sheaves 
and  ha\iiiu'  e(Uinterwei<;-hts  attaelu'il  to  their  ends.  The 
liiii^'es  are  of  an>rlo  shape,  so  as  to  thidw  the  dinir  clear 
of  the  hopper.  The  door  i.s  closed  hy  lines  led  to  a  chain 
from  a  ratchet  driiin  ()])t'rate<l  hy  the  driver. 


to  Ma^imafs^  P®1 


Ordinary  household  spring  scales  ^ve;■e  used  sueeessi'ully 
in  nieasurina:  the  detleetion  of  the  jjirderless  floor  slabs 
of  the  Tnternational  Harvester  Co.'s  new  reinforced- 
coiurete  huildinM'  at  Cincinnati,  Ohio.  The  aeeoin])any- 
in<i  sketch  shows  the  method  in  which  the  scales  were 
used. 

A  4x4-iii.  stick  was  first  spiked  as  a  top  crosspiece  to 
a  2x4-in.  stud,  and  the  frame  thus  made  nailed  to  a 
In  I  attached  to  the  hnit  of  a  ceiling  insert  in  the  slab 
t(i  he  tested.     .\  ddnhle-hcaded  nail  was  then  driven  into 


1  Concrete  Beam  or  .spSf^STJfgpjE^ 
I  '-'^b  which  is  fo  '  .  '',  ■  •_:  ■  J  J 
•iergo  a  Test-  \  "^  •  jVP"  .  '  ^ 
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AX    ORDINARY    SPRING    SC.\L,E    CALIBRATED    TO 
MEASURE   FLOOR-SLAB  DEFLECTIONS 


Hie  hotloiii  nf  the  sliid  and  icntereil  ip\er  Ihi'  stem  of 
the  spring;  scale,  which  was  wedged  under  (he  stud  high 
ciiuii^h  H)  thai  ilic  pdinler  turned  ahoiil  ;!()"  below  the 
vertical. 

<tii  Ihc  dial  (jT  Ihc  scale  was  then  fastened  a  paper 
dial,  scaled  as  shown  in  the  detail  in  the  tlrawing,  with 
llie  zero  (d'  the  new  dial  opposite  the  pointer.  .Any  inove- 
iiient  of  the  llo(ir->lal)  under  load  was  Ihns  tran-iiiitled  to 
the  scale  and  read  in  its  e\act  anioiinl  cm  the  new  dial. 
This  dial  was  calibrated  by  iinliciiig  the  aniinlar  iinAcnienl 
id'  the  piiinler  under  a  \ci-tical  inovcnicnt  id'  I  in.  of  the 
scale  plale  and  dividing:  the  dial  proportionalelv  to  that 
ainoiiiit.  The  zero  was  jdaced  at  the  right  of  the  vertical 
to  permit  an  upward  as  well  as  a  dnwiiward  niovcnieiit 
id'  the  slab  to  he  observed. 

Six  III'  these  scales  were  used  in  making  the  loading 
test  on  the  lirst-lloor  slab  id'  the  building.  The  dellection 
allowed  by  the  s|)eeifications  was  V,„o„  of  the  diagonal 
span  under  a  combined  live-  and  dead-h)ad  of  iJrjO  lb.  |)er 
sqj't.  The  slab  was  loaded  to  Cil.")  lb.  per  s<|.ft.  before  the 
dellection  reached  '/,„„„  (d'  the  diagonal  span.  The  build- 
ing was  designed  by  Stegner  &  Hughes,  Cincinnati,  Ohio, 
ami  erected  by  Roos  l>ros.,  of  tlu,'  same  city. 

BiPcDonimnimg  ®ff  Pall©s  Sim  Dipn^aiag 
\«ratllra  Stlesiinm  InlsN-simffiiaeiPS 

1^    IJrnoLi'ii   N.  .M.vxwKi.L* 

Tn  driving  piles  for  the  foundation  of  approach  walls 
for  the  l?unnyniede  Ave.  bridge  over  West  Fork  Creek, 
Cineiiuiati.  a  steam  hammer  was  used,  handled  hy  a 
stiUk'g  derrick.  The  piles  were  precast  concrete  piles 
(d'  octagonal  sectiini,  tapering  ri'oni  1  I  in.  at  the  butt 
to  i  in.  at  the  small  end.  and  were  from  25  to  30  ft. 
Imiii'.  In  driving  them  the  unsteadiness  of  the  hammer 
produced  a  considerable  amount  of  brooming  of  the  piles, 
but  the  banding  of  the  reinforcement  limited  this  broom- 
ing in  all  cases. 

To  save  time  it  was  found  convenient  to  use  a  tem]ilet 
and  guide-frame,  the  arrangement  being  as  follows: 
The  piles  were  set  upright  in  a  group  before  any  were 
driven.  They  Avere  held  vertically  by  a  scaffolding  or 
hnrizonfal  guide-frame  of  2.xl2's  laid  flat,  built  about  12 
ft.  above  ground,  the  pockets  between  the  boards  directly 
over  each  stake  being  a  little  larger  than  the  diameter 
of  the  pile.  When  a  group  was  thus  set  up  and  held 
by  the  guide-frame,  the  hammer  was  started  and  all  the 
piles  were  driven  successively  to  near  the  horizontal  guide- 
frame,  or  about  one-half  their  length,  after  which  the 
frame  was  removed  and  the  piles  driven  the  rest  of  the 
way  without  trouble  as  to  lateral  displacement. 

K  2-in.  block  of  hard  wood,  used  as  a  cushion  on  the  i)ile- 
head  while  driving,  helped  to  prevent  excessive  broom- 
ing. The  hammer  had  a  ram  weighing  1,500  lb.,  deliver- 
ing 110  blows  per  min.  under  a  steam  pressure  of  !)0  to 
100  lb.  The  driving  for  .some  feet  was  easy,  but  later  it 
hecame  very  hard ;  in  one  case  the  pile  penetrated  the 
ground  only  V.  in.  under  40  blows.  Some  of  the  ])iles 
received  more  than  1,000  blows. 

Where  it  was  possible  to  keep  the  hammer  steady  at  all 
times,  no  brooming  was  noticeable  except  for  a  few  inches 
around  the  outer  edge  of  the  pile.  Where  the  hammer 
wavered  considerably,  the  piles  broomed  a  foot  or  so,  hut 

*3S41  Trimble  Ave.,  Cincinnati,  Ohio. 
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the  In-uoniiiig  stopi)e(l  at  the  uppermost  l)aii(l  ('/|-iii. 
bands  were  used,  spaced  not  over  G  in.  apart  and  placed 
aiouiid  eight  i/>-iii-  rods  at  the  comers  of  the  octagon). 

When  the  top  of  the  pile  broomed  for  a  foot  or  more, 
tlio  part  below  the  brooming  showed  no  visible  flaws. 
This  was  the  case  even  when  the  linishcd  pile  projected 
as  much  as  7  or  8  ft.  above  ground. 

The  piles  were  later  cut  off  a  foot  above  ground,  the 
longitudinal  rods  being  cut  off  1  ft.  above  this  level  by 
means  of  a  hacksaw,  in  order  to  bond  the  tops  of  the 
piles  and  the  ])rojecting  steel  into  the  work  above. 

FaB©  Foi^•BIffi^]ls^.  O^eiPiF^Eedl  h)y  Test 

An  aggravated  case  of  poor  results  secured  from  a  pile 
formula  is  reported  from  Boston.  The  automatic  pump- 
ing station  of  the  South  End  sewer  system,  just  com- 
pleted, is  located  in  soft  ground,  and  piles  had  to  be 
driven  to  make  the  foundation.  The  weight  to  be  car- 
ried and  the  peculiar  subsoil  made  it  necessary  that  the 
safe  pile-loading  be  determined.     A  pile  test  was  made, 


of  stiff  clay  and  entering  some  distance  into  the  soft 
clay,  like  the  test  pile.  This  scheme  was  carried  out. 
The  pump  pit  above  which  the  station  was  built  was 
excavated  about  30  ft.  below  ground.  The  sheeting,  G-in. 
splined  Georgia  pine,  put  down  to  the  clay  stratum 
showed  the  great  pressure  of  the  silt,  but  cros.s-bracing 
prevented  trouble,  except  that  there  was  a  slight  rising 
of  the  middle  piles.  The  3-ft.  capping  slab  of  concrete, 
placed  as  quickly  as  possible,  checked  the  rising  before 
it  became  serious. 


eB= 


Two  large  subterranean  bodies  of  water  under  heads  of 
150  ft.  and  300  ft.  respectively  were  tapped  through  a 
stuffing  box  and  a  gate  valve  by  the  Lehigh  Valley  Coal 
Co.  this  summer.  The  operation  was  described  by  A.  H. 
Lewis,  division  engineer,  in  the  Employees'  Magazine, 
published  by  the  company.    The  drill  steels  were  removed 
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DRTLLING    ARRANGEMENT    FOR    TAPPING    HIGH-HEAD   WATER  UNDERGROUND 


and  the  results  obtained  disagreed  radically  with  the 
figure  found  by  pile  formula. 

According  to  a  description  presented  before  the  Boston 
Society  of  Civil  Engineers  by  E.  S.  Dorr,  former  chief 
engineer  of  the  sewer  division,  Boston  Street  Depart- 
ment, the  soil  at  the  site  consists  of  371/2  ft-  of  ^^o^ 
silt  overlying  a  3i/2-ft.  layer  of  stiff  blue  clay,  which 
itself  rests  on  39  ft.  of  soft  clay  or  silt.  The  pump 
pit  was  to  go  down  to  within  5  ft.  of  the  stiff  clay.  The 
problem  was  whether  to  carry  the  weight  on  short  piles 
driven  only  to  this  stratum  or  on  long  piles  penetrating 
through  it  into  the  soft  clay  below  and  carrying  by  skin 
friction. 

For  the  test,  a  2r)-ft.  pile  was  driven  into  a  special 
test-pit  dug  to  foundation  level;  its  point  went  about  17 
ft.  below  the  stiff-clay  stratum.  Using  a  pile  formula, 
the  penetrations  while  driving  gave  a  safe  load  of  4  tons. 
Test  loads  were  then  applied  in  slow  stages  during  a  14- 
day  period  and  settlements  observed.     The  results  were: 


1913 

Aug.  4 

Aug.  6 

Aug.  8 

Aug.  11 

Aug.  13 

Aug.  18 

Aug.  18 


Total  Load,  Tons 

r,.43 

10.43 
ir>.43 
20.43 
2.5.43 
30.43 
35.43 


Settlement,  Ft. 

o.oor) 

0.017 
0.020 
0.027 
0.032 
0.0.57 
0.1511 


The  engineers  concluded  that  these  figures  warranted 
a  considerably  higher  loading  than  that  found  from  the 
pile  formula.  The  final  decision,  based  more  on  judg- 
ment than  on  the  test  figures,  was  to  load  the  piles  to 
8  tons,  using  S-^-ft.  piles  driven  down  through  the  stratum 


Avithout  diffirulty  in  both  ca.^es  and  the  chambers  remained 
<lry. 

At  tlie  Stockton  Shaft  Colliery,  in  Pennsylvania,  there 
was  a  basin  of  water  2  mi.  long  and  300  ft.  above  the 
]ioint  selected  for  starting  the  drainage  hole.  The  first 
6  ft.  of  the  hole  was  made  5I/2  in.  in  diameter  to  allow  for 
grouting  in  a  4-in.  bronze  pipe.  There  were  no  bits  on 
the  job  large  enough  to  drill  to  this  diameter,  so  a  bit 
was  constructed  by  setting  diamonds  in  the  end  of  a 
])iece  of  5-in.  steel  pipe.  The  other  end  of  the  pipe  was 
drawn  down  to  fit  the  drill  rod.  The  first  4  in.  of  the  hole 
was  moiled  out  to  a  diameter  of  6%  in.  to  accommodate 
the  gland,  which  when  drawn  up  on  the  packing  placed 
around  the  pipe  was  designed  to  take  care  of  leaks  and 
help  hold  the  pipe  in  place  after  the  water  had  been 
sti'uck. 

The  set-up  consisted  of  two  58-lb.  rails  which  were 
hitched  6  in.  in  the  top  and  bottom  and  cemented  in  place. 
A  pipe  clamp  placed  around  the  pipe  rested  against  the 
rails.  A  4-in.  acid-resisting,  easy-flow  gate  valve  was 
then  bolted  to  the  bronze  pipe,  which  was  supported  on  a 
concrete  pedestal.  A  piece  of  4-in.  W.  I.  pipe,  5  ft.  6  in. 
long,  to  accommodate  the  core  barrel,  was  attached  to  the 
gate  valve  and  supported  from  the  roof  by  a  turnbuckle 
lianger,  as  shown  in  the  sketch.  On  the  end  of  this  pipe 
were  screwed  the  special  brass  stuffing  box  and  gland. 

A  hand  pump  forced  water  through  the  drill  steel 
to  the  face  of  the  hole  to  carry  away  the  cuttings,  the  water 
esc'aiiing  tlirough  a   1-in.  gate  valve  on  the  stuffing  box. 
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The  ultiiiil  iiiiriniill\  wiis  pulled  ii|i  ju<f  li^lil  riiuii-h 
lu  |)reveiil  the  water  Iroiii  ieiikin^'  out  aroiiiid  tlie  ilnll 
>teel,  lull  when  wtiter  was  .xtniek  the  •j;lainl  was  |imIIi  d  u{i 
tijrht.  To  remove  tlie  rods,  the  holts  of  the  ■liiiid  ui n 
loo.seiied.  When  the  core  harrel  had  heeii  |iulitil  mil  until 
it  was  eiitirelv  within  the  l-iu.  iu|te  llie  Iikhi/c  \;il\r 
was  closed  and  the  stullinj;  ho\  and  i;laiid  mihI  llir  I  in. 
pipe  were  taken  down.  .\  second  j^ate  \ai\e  was  fastened 
to  the  oiu'  already  in  jilace  aiul  the  How  controlled  hy  this 
outer  vahc.  tlu'  inner  one  lieinn'  rctainc(l  as  an  cniei'ucncv 
valve. 

.\t  the  Heaver  Meadows  ( I'enn.sylvania)  Colliciv  of 
Coxe  Hros.  &  Co.,  Inc.,  I ^'iOO.OOO  .iral.'of  water  was  dunned 
Ironi  :i  xcin  li\  Ihc  -amr  nuiliiMi  as  was  u<cd  a(  StniLtnii 
Shaft.  Tlic  iicad  here  \va>  1  .".0  ft.  The  drill  hole  was 
^i'^vi  in.  in  diameter  and  "v'O'i  ft.  lon<i'. 

Two  C^Ilve2=tt  Fotiaimdlsitlnoias 

Anions  the  concrete  culverts  constructed  aloni;-  the 
liiu'  of  the  new  Chesapeake  &  Ohio  Nortlicrn    I'v.,   now 

huildinji'  in  Ohio,  there  are  two  worth   particular  notice  the  minind  was  cleared  and  excavated  to  a  depth  of  ahoiit 

on  account  of  their   foundati(nis.      One   is  a    reinforced-  .'!    ft.,  and   then   a    (ill    ll/>  ft.  deep  of  gravel  and  sand, 

concrete  ho.x  cid\ei't   on   the    Kentucky  side  of  the  Ohio  which  had  heeii   run  llimuiih  a  nii.xer.  was  ))laced.    This 

l>ivt'r   within    a    few    lininli'eil    yards   of   the    lar^c    Ohio  hed  aftcu'  it   had   heeii  lamped  provided  a  dry,  level  and 

Iiivcr  crossiiijj'  of  the   railway:   the  other   is   in    what   is  lirm   heaiiiiL;   f"i'  llie  foundation. 

known  as  the  Dan  White  Tlollow  lill  and  is  a   lii-ft.  arch  The    Inotin^^s   ami    ])a\cm('nt   were   poured    fir.st;   then 

culvert    with  a   haii-el   "300    ft.    lone-.      I'xith   ciihcrt^   were  the   iiencli   walls   weie   placed    hy  a   derrick.      The   hottoni 

huilt  under  the  direction  of  11.  i>.  Waltci's,  residi'ut  cu-  loi'uis    for    the    cnhci't    were    first    co\erod    with    mortal' 

gineer,  Chesapeake  &  Ohio  Northern  l!y.     The  contraclor  hecause  the  reiufoicing  rods-  were.spaced  so  closely  that 

w'as  W.  W.  Boxley  &  Co.   (J.  AV.  tiootlwin,  supt'rintcud-  fiiere  was  no  room  to  spade;  then  the  concrete  was  placed. 

cut).  I'hu-ing  the  mortar  first  produced  a  smooth  surface.     The 

/^-4- 


rn;    :;     tiii';  (-ri.vioirr  os  KiON'ri'CK v  .siiu:,   w  rrii   i-ii,l 
■ro  (ii)  L'.-,   i'"r.   iin!iii':u 

'i'lic  cuhcit  on  the  Kentucky  side  is  a  |)rivate  I'oad 
cro.ssing  huilt  on  a  skew  through  a  55-l't.  earth  lill.  The 
.soil  here  is  rather  mucky  clay  when  wet.  The  shallow 
foundation  (  h'ig.  1)  was  not  i)uilt  directly  on  the  clay, 
hut  on  a  (-ushion  course  of  mixed  gravel  and  sand.     First 
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culvert  was  waterproofed  on  top,  on  the  sides,  and  on  tlie 
back  of  the  wings. 

The  concrete  was  allowed  to  set  for  three  weeks,  after 
which  the  filling  proceeded  on  each  side  toward  the  cen- 
ter. Half  of  the  fill  over  this  box  is  now  in  place,  and 
no  settlement  or  cracks  have  been  observed  in  the  con- 
crete. 


.?^^ 


1^,-'/' 
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TWIN  ,'-PE/IH-S       TUNNEL 


►< -£35'- >J  ^ 

LAYOUT   OF   DIVERSION   PIPE,   TWIN   PEAKS   TUNNEL 

nel,  the  entire  formation  settles,  so  that  it  would  be 
extremely  dangerous  to  rely  on  the  aqueduct  remaining 
stationary  while  the  tunnel  was  being  excavated  beneath 
it.  For  this  reason  a  single  8xl6-ft.  shaft  was  sunk  35 
ft.  from  the  easterly  wall  of  the  tunnel.  This  shaft  in- 
tercepted the  aqueduct  at  a  depth  of  65  ft.  Prom  the 
point  of  intersection  a  drift  was  run  northeasterly  par- 
allel to  the  line  of  the  tunnel  for  a  distance  of  235  ft., 
thence  at  right  angles  across  the  line  of  the  tuimel  until 
it  again  intersected  the  aqueduct.  Through  this  drift  a 
30-in.  pipe  was  laid  and  the  entire  flow  directed  through 
it.  The  tunnel  excavation  was  then  advanced  under  the 
aqueduct. 

At  this  time  it  is  impossible  to  say  whether  the  brick- 
work was  injured  due  to  settlement,  but  it  is  probable 


that  it  will  iiave  to  be  repaired  before  using.  The  aque- 
<liut  carries  18  million  gallons  daily  in  summer  and  9 
million  gallons  in  winter.  The  capacity- of  the  diversion 
i^ipe  is  only  9  million  gallons. 


Foundation  for  Arch  Culvert  under  75-Ft.  Fill       " 

The  design  of  the  arch  culvert  in  Dan  White  Hollow  is 
given  in  Fig.  2.  The  soil  here  is  not  good  material,  so  to 
provide  bearing  for  the  culvert  500  piles  were  put  down 
about  16  ft.  to  rock.  The  tops  of  the  piles  were  em- 
bedded in  concrete  and  tied  together  with  reinforcing 
rods,  as  shown  in  Fig.  2.  The  foundation  walls  were 
tied  together  through  the  12-in.  pavement,  as  shown. 
The  latter  ties,  or  rods,  take  up  the  tension  in  the  event 
of  the  pavement  bulging  on  account  of  the  pressure  of 
the  fill  on  the  arch.  P]xpansion  joints  were  formed  every 
28  ft.  The  outer  piles  were  driven  on  the  same  slope  that 
the  back  of  the  walls  was  to  have. 

Some  q\iicksand  was  encountered,  and  when  this  oc- 
curred the  piledriver  was  elevated  5  or  6  ft.  and  longer 
piles  were  driven,  after  which  the  quicksand  was  ex- 
cavated and  the  piles  sawed  off  to  the  proper  elevation. 


miPaEaf 


In  building  the  new  Twin  Peaks  highway  tunnel  in 
San  Francisco  a  rather  dilhcult  problem  was  recently  pre- 
.sented  in  advancing  the  tunnel  under  a  3x5-ft.  brick 
aqueduct  through  which  the  Spring  Valley  Water  Co. 
supplies  the  "Western  Addition"  district  with  water. 

The  aqueduct  crosses  the  line  of  the  tunnel  on  an 
angle  of  23°  (see  accompanying  plan)  and  at  an  ele- 
vation of  8  ft.  above  the  top  of  the  concrete  tunnel  lining. 
The  material  traversed  at  this  location  is  a  very  wet. 
loose  sand.     As  the  ground  water  drains  into  the  tun- 


Construvtion  Work  by  Municipal  Day  Labor  is  claimed  to 
have  saved  tlie  city  of  PUnt,  Mich.,  $43,000  in  1915.  More 
construction  work  was  undertal<en  by  the  city  than  in  any 
previous  year.  The  work  was  done  almost  wholly  by  day 
labor  and  consisted  of  7.2  mi.  of  pavement,  20  mi.  of  sewers, 
7.23  mi.  of  sidewalks  and  74  crosswalks.  In  most  instances 
the  city  decided  to  do  its  own  work  after  having  received 
bids  from  contractors,  which  were  considered  unsatisfactory. 
The  sums  saved  over  contractors"  bids  are  said  by  E.  C. 
Shoecraft,  City  Engineer,  to  be  as  follows:  .$24,000  on  paving, 
$15,000  on  seweis  and  $4,000  on  sidewalks,  bridges  and  walks. 

Steel  Sheetpilin;;  Is  Ileins  l>ulled  by  an  inverted  steam 
hammer  at  the  late  of  a  pile  in  1  Vi  min.  by  the  McKelvey- 
Hine  Co.,  of  Pittsburgh,  Penn.,  in  the  construction  there  of 
the  foundation  of  the  Pittsburgh  &  I^ake  Erie  warehouse. 
Before  any  piling  Is  driven  for  coffer-dam,  the  earth  is  ex- 
cavated to  a  depth  of  30  ft.  Then  14-in.  Lackawanna  piles 
are  driven  all  around  the  pit  to  their  full  depth  of  35  fl.     Tli. 


INVERTED     STEAM    HAMMER    PULLING    A     35-FT. 
SHBETPILE 

earth  inside  is  removed  to  the  60-ft.  level.     This  leaves  about 
3  ft.  of  pile  below  the  bottom   of  the  excavation. 

The  60-ft.  depth  is  below  the  bottom  of  the  adjacent  river, 
so  that  the  excavation  is  wet  even  after  the  piling  has  been 
driven  to  full  depth.  .After  the  excavation  the  water  is 
pumped  out  and  concrete  is  placed  in  the  bottom  to  a  depth 
of  5  ft.  No  tar  paper  or  other  separator  is  placed  to  prevent 
the  concrete  from  bonding  to   the  steel  piles. 
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The  lilllii«  IH  |>iilli<l  an. I  111.-  loiuri-to  work  Ih  lliilMlicd 
unci  tlif  linuliiK:  liiiH  lu-.-n  r.iiioviil  iiiiil  tlit-  pit  r<'llll.(l  pnull- 
I'lilly  to  th»'  lop,  louvliiK  only  milllrlont  cloaiaiici-  to  kIvc  tlui 
liiiinn)(>r  a  foniK't-tloii.  Tin-  liuiniiici',  oiu-  of  tlio  MfKlcrnun- 
Ti'i-ry  UrlU  Co.'h,  wc-IkIih  1!.!>00  11)..  Iihh  ii  iOO-lb.  iiiin  ami  t\v- 
lIviTM  :;76  Mown  \u-r  iiilii.  at  S-^j-ln.  HlroUc.  It  Ih  HUMpoiidi-tl 
froiii    tilt"   arm    of   a    loioiiuitlvi-   iiiiiif,   an   Hliown    In    the   view. 

I''ur  Miiklnic  IMitflii'ii  niiil  Fllllnic  Onrfcii  In  brick  pavi>nu;nt 
the  Street  Iti'palr  l>rpartiiH-nt  of  rifvi-land,  Ohio,  Ih  unlnK  a 
mixture  of  aHpluilt,  lake  Hand  and  Hlllea  Kravol  ( v'n  to  U  In.). 
The  proportlonH  by  weight  are  about  1 '/j  :  1  :  2.  The  Ingred- 
ients lire  heated  and  mixed  together  In  a  "Special  Archer 
Mixer."  made  by  the  Archer  Iron  WorkH,  of  Chicago.  When 
(M-Mckw     hnv.-     t-.M     lhiu<>\i.'hl\-     clciuied     Mild     IHled     with     tlllH 


A.SI'HALTIC    GHAVKL    CONCRETE    FILLEU    FOR    BRICK 
PAVEMENT   DEFECTS;   CLEVELAND,   OHIO 

material,  the  results  are  said  to  be  very  satisfactory.  The 
Street  Repair.  Department  also  uses  the  same  mixture  for 
patching  depressions  in  both  briclt  and  stone  pavements,  and 
in  some  instances  for  quite  extensive  resurfacing.  The  ac- 
companying' view  shows  a  portion  of  a  brick  pavement  on 
Chester  Ave.,  repaired  by  the  method  described.  P.  J.  Mas- 
terson  is  Superintendent  of  the  Cleveland  Street  Repair  De- 
partment. 

KNoaiiiiig;  Acid  Ate  Hole  in  CaNt-Iron  Pipe — Waste  sulphuric 
acid  from  a  shoddy  mill,  escaping  from  a  broken  or  clogged 
vitrified  pipe,  ate  an  irregular  hole,  about  2x1  in.,  in  a  20-in. 
cast-iron  line  of  the  Kennebec  Water  District,  at  Waterville, 
Me.  The  cast-iron  pipe  was  below.  The  action  of  the  acid 
was  noticeable  for  a  length  of  about  3  ft.,  but  there  was  no 
honeycombing.  There  were  several  bands  of  corrosion  along 
the   under  side  of  the  pipe.     The  acid   pipe  was  diverted  to  a 

new  location.  The  cast- 
iron  pipe  was  repaired 
by  surrounding  the  part 
affected  by  a  split  cast- 
iron  sleeve  4  ft.  in 
length,  packed  with  rub- 
ber gaskets  and  bolted 
together.  The  ends  of 
the  sleeve  were  loaded 
and  calked  in  the  usual 
way.  At  first  the  sleeve 
leaked  at  the  joints,  but 
these  leaks  stopijed 
within  12  hr.,  and  the 
sleeve  was  entirely  sur- 
rounded with  concrete 
well  reinforced.  The 
concrete  sleeve  was  ex- 
tended far  enough  in 
each  direction  to  make 
certain  that  it  protected 
the  iron  from  any  acid 
in  the  ground. — H.  P. 
Eddy  in  Journal  of  the 
Boston  Society  of  Civil 
Engineers. 

Bridge    Toll     Schedule 

—  The  accompanying 
view  of  a  list  of  bridge 


tdllH  of  Ihtr  MuHcallni  Mrldgp  Co.  waH  Hciil  liy  a  correKpondcnt, 
who  callH  attonlloii  lo  llie  chaige  for  a  "baby  carriage  and 
driver." 

A  Mlntnkt'  In  n  Cwiitrnetor'N  Hid  canned  a  little  trouble  in 
Milwaukee  recently.  Oni'  i  oMlractor  bid  $l,(i'.ll  In  llnureH  and 
In  wrltliin.  while  the  other  put  $I,fiU1  In  llgurcH  but  wiolc 
"Hlxteen  hundred  and  ninoty-llve."  There  waH  Home  <1Ihcub- 
bIoii  aH  lo  which  amount  waH  Intended.  The  CommlHHioner  of 
Public  WorkH  wan  advJHed  by  the  City  Attorney  that  the 
latter  bid  waH  Informal,  and  the  former  bid  was  undoubtedly 
the  lower.  The  contract  was  let  in  accordance  with  thiH 
opinion. 

Corner  liiiek  for  lilneiirlntM — A  lypi'  of  rack  not  often 
used,  but  very  convcuilenl,  iw  sketched  herewith  from  n  Wash- 
ington, n.  C,  contracting  olllce.  The  feature  Ih  i)laclng  the 
veitlcal  Hliafts  on  the  diagonal  of  the  bracket  boardH  ho  that 
any  or  all  of  the  leaves  can  Hwlng  to  a  position  |)arallel  to 
I'lther  wall.  The  method  of  fastening  blueprlntH  to  racks  of 
this  type  may  vary  according  to  the  nc^eds  of  the  cane.  In 
the  simplest  cases,  where  only  one  or  a  small  number  of  prlntn 
are  to  be  hung  from  each  arm,  thumbtacks  or  the  like  to  pin 
tlie  prints  directly  to  the  top  member  of  the  arm  arc  sulllclent. 


1?*^. 


COMPREHENSIVE   SCHEDULE 
OF  BRIDGE   TOLLS 


CORNER   BLUEPRINT    RACK   IN   A   CONTRACTING   OFFICE' 

Where  a  large  collection  of  prints  is  to  be  hung  from  one  arm, 
some  arrangement  of  clamping  strips  is  preferable.  By  using 
a  pair  of  clamping  strips  to  hold  the  drawings  and  laying 
these  in  hooks  or  sockets  on  the  arm  an  arrangement  is  ob- 
tained in  which  the  whole  set  of  prints  on  any  arm  can  be 
taken  down  and  laid  on   the  table   for  better  inspection. 

Driving  tlie  Silver  Rivet  was  the  ceremony  substituted  for 
the  antiquated  laying  of  the  cornerstone,  in  the  case  of  the 
Heckscher  Building,  42nd  St.  and  Madison  Ave.,  New  York. 
The  owner  drove  a  solid  silver  rivet,  1  in.  in  diameter  by  8  in. 
long,  in  the  first  steel  set  in  place,  a  few  weeks  ago.  The 
framework  is  now  nearing  completion. 

Protecting'  Mortar  Joints  in  Sea  Wails — In  building  sea 
walls  of  coursed  granite  masonry  laid  in  mortar  and  exposed 
lo  the  action  of  tidal  currents,  where  the  bottom  course  is 
not  more  than  one  foot  aliove  mean  low  water,  much  diffi- 
culty is  often  encountered  in  holding  the  mortar  in  the  joints 
long  enough  to  give  it  time  to  set,  as  the  action  of  the  tides 
rising  and  falling  on  the  fresh  mortar  will  pull  it  out  of 
place.  It  does  not  matter  how  rich  a  mixture  is  used,  whether 
1:1  or  neat  cement,  it  is  impossible  to  keep  the  mortar  in 
place  till  it  hardens.  On  one  piece  of  construction  under  the 
writer's  supervision  this  difficulty  was  successfully  overcome 
by  mixing  plaster  of  paris  with  the  mortar  in  the  proportion 
of  one  part  of  plaster  of  paris  to  three  parts  of  1:  1  mortar. 
This  mixture  hardened  within  five  minutes,  and  no  further 
trouble  was  experienced  from  the  mortar  in  the  joints  failing 
to  set  in  place,  and  the  pointing  of  the  joints  in  which  this 
mixture  had  been  used  was  entirely  satisfactory. — John  L. 
Howard,  before  Boston  Society  of  Civil  Engineers. 
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Few  men  in  the  United  States  outside  ot  the  engineer- 
ing profession  are  as  competent  to  speak  with  authority 
on  the  work  done  by  the  Federal  Government  for  water- 
way improvements  as  is  Ex-Senator  Theodore  E.  Burton, 
of  Ohio,  one  of  the  leading  candidates  for  the  Eepubliean 
presidential  nomination.  In  Munsey's  for  January,  Ex- 
Senator  Burton  makes  a  scathing  arraignment  of  Federal 
expenditure  on  waterway  improvements.  He  cites  not 
one  but  a  dozen  cases  wliere  the  Government  has  expended 
hundreds  of  thousands  or  millions  of  dollars  on  works 
for  improving  navigation  on  interior  rivers,  but  the  com- 
merce which  it  was  intended  to  serve  has  entirely  van- 
ished from  the  improved  waterway.  The  following  quo- 
tation from  the  article  is  a  typical  example : 

On  the  Big-  Sandy  River,  on  the  boundary  between  Ken- 
tucky and  West  Virginia,  together  with  two  of  Its  branches, 
five  locks  and  dams  have  been  built  at  a  cost  of  $1,700,000 
and  $260,000  additional  for  maintenance.  The  original  advo- 
cates of  this  costly  undertaking  declared  that  owing  to  the 
nature  of  the  country  no  railroads  could  be  built  into  the  val- 
ley of  the  Big  Sandy  and  that  the  project  was  essential  for 
bringing  out  of  the  valley  enormous  deposits  of  coal.  As  a 
matter  of  fact,  in  1913  just  12  tons  of  coal  were  carried 
through  the  Government's  locks,  while  the  statistics  of  one 
railroad  which  taps  that  region  showed  that  it  hauled  nearly 
2^4   millions  of  tons  from  the  valley  in   12  months. 

In  spite  of  these  facts,  it  has  been  strongly  urged  that  the 
Government  continue  the  building  of  locks  and  dams  farther 
up  the  river,  16  additional  locks  being  proposed  at  an  esti- 
mated cost  of  $1,875,000.  The  army  engineers  have  seen, 
however,  the  futility  of  the  whole  Big  Sandy  project  and  have 
recommended  that  further  work  be  abandoned. 

Some  day  in  the  future  our  descendants  will  stand  before 
the  monumental  locks  and  dams  on  some  of  our  minor  rivers 
and  wonder  why  they  were  ever  built. 

The  criticism  may  be  made  that  Senator  Burton  dur- 
ing his  long  term  of  service  as  Chairman  of  the  Eiver 
and  Harbor  Committee  of  the  House  of  Representatives 
had  greater  responsibility  than  any  other  person  in  the 
country  for  the  wasteful  expenditure  of  money  on  these 
foolish  internal-navigation  schemes.  The  answer  to  this 
criticism  is  that  it  is  the  system  and  not  individual  men 
that  are  at  fault.  So  long  as  the  public  measures  the 
value  of  its  congressmen  by  the  appropriations  which  they 
can  secure  to  be  spent  in  their  home  districts  for  river 
and  harbor  work  and  for  public  l)uildings,  so  long  will 
the  dominant  question  at  Washington  be  how  to  find 
ways  to  spend  money,  not  whether  the  expenditure  of  the 
money  will  yield  any  real  public  benefit. 

The  engineering  profession,  however,  cannot  wholly 
escape  blame  for  this  wasteful  use  of  public  funds.  En- 
gineers were  slow  to  understand  the  revolutionary  change 
in  economic  conditions  resulting  from  the  development 
of  railway  transportation.  Senator  Burton  points  out 
clearly  that  the  underlying  reason  for  the  failure  of  the 
inland-waterway  systems  is  that  the  public  went  on  im- 
proving channels  for  river-steamboat  traffic  after  the 
river  steamboats  had  become  obsolete.  "The  reason  for 
the  recent  decadence  of  waterway  traffic  is  that  railway 
carriage  is  more  convenient,  more  prompt,  less  danger- 


ous and  is  rapidly  becoming  more  economical.  We  should 
face  these  facts  without  prejudice  and  study  the  transpor- 
tation problem  in  its  true  light.  We  must  recognize  tluit 
just  as  the  wagon  gave  way  to  the  canal  boat  and  later 
to  the  freight  car,  so  waterway  transportation  must  give 
way  unless  it  can  show  its  value." 

While  Senator  Burton  condemns  the  waste  of  public- 
money  on  the  slack-water  navigation  of  inland  streams, 
lie  speaks  in  high  praise  of  the  results  of  Government  ex- 
penditures on  seacoast  harbors  and  on  certain  rivers  where 
water  transportation  has  been  demonstrated  to  be  an  eco- 
nomic success.  It  is  significant  indeed  that  such  an  ar- 
raignment of  past  governmental  wastefulness  should  come 
from  a  candidate  for  the  presidential  nomination.  It  is 
evident  that  a  turning  point  in  the  methods  of  carrying- 
on  the  Federal  public  works  may  be  near  at  hand. 
K 


A  striking  presentation  of  our  extensive  ignorance  in 
the  matter  of  foundation  loading  and  the  physical  quali- 
ties of  soils  was  made  last  month  before  the  Pan-American 
Scientific  Congress  by  R.  A.  Cummings,  of  Pittsburgh. 
^Iv.  Cummings  has  the  distinction  of  being  chairman  of 
the  American  Society  of  Civil  Engineers'  committee  on 
foundation  soils,  and  we  must  presume  that  his  convinc- 
ingly expressed  showing  of  what  we  do  not  know  about 
foundation  soils  is  the  result  of  his  two  or  three  years' 
work  on  this  committee. 

It  is  quite  important  to  distinguish  the  practical  from 
the  scientific  phase  of  the  subject — as  to  both  of  which 
Mr.  Cummings  says  we  know  practically  nothing.  The 
scientific,  or  laboratory,  side  deals  with  such  descriptive 
knowledge  of  soils  as  would  enable  us  to  take  any  par- 
ticular .soil,  recognize  its  similarity  to  others,  measure  its 
physical  properties,  and  so  forth.  While  tliis  would  l)e 
entirely  practical  in  its  nature,  inasmuch  as  it  would  have 
no  ultimate  scientific  purpose — it  would  not  help  in  de- 
termining atomic  weights  or  in  deriving  physical 
laws — yet  it  would  be  a  laboratory  subject,  not  a  practi- 
cal field  matter. 

The  practical  side,  on  the  other  hand,  comprises  the 
ability  to  recognize  and  measure  the  load-bearing  capacity 
of  a  soil.  Contrary  to  what  may  be  thought,  this  ability 
does  not  exist  today.  The  common  idea  is  that  any  engi- 
neer by  making  a  load  test  of  a  given  soil  can  determine 
with  fair  approximation  how  much  load  he  may  put  upon 
it;  but  this  idea  is  far  too  optimistic.  No  two'men  agree 
on  how  to  make  a  soil-loading  test,  and  none  agree  on 
the  proper  interpretation  of  the  figures  and  curves  ob- 
tained in  such  tests.  Very  few  engineers  have  ever 
bothered  their  heads  about  the  question  whether  a  yield 
point  or  similar  loading  limit  exists  for  soils,  where  it 
is  located  and  how  its  location  may  be  determined. 

That  under  these  conditions  so  much  successful  founda- 
tion work  has  been  done  since  the  world  began  is  almost 
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wniiili'i  fill.  It  testifies  to  the  reiiiiirkaMy  K*""'  pi'iictica! 
judj^'liienl  tlial  lias  lieeii  exercised  liv  hilildei's  in  all  times 
and  ill  all  parts  of  the  world.  With  respect  to  iiiodeni 
structures  considered  hy  tlieniselves,  it  is  fair  to  say  that 
ill  t'oiindatioii  work  the  empirical  jiid^fineiit  of  e!i;;iiieers 
and  hnilders  has  aceoinplislied  as  niiicli  as  in  other  lields 
of  coiislriietioii  has  heeii  accoiiiplished  hy  the  most  care- 
ful .scientilic  study  and  analysis. 

I'art  of  the  .successful  foundation  work  thiit  is  done  in- 
volves uiidoiilitedly  very  f,'reat  waste.  The  factors  of 
.safety  are  jirolmlily  e.xtravn^'ant  in  niuiiy  instances.  But 
the  amount  of  waste,  whether  much  or  little,  and  the 
reason  for  satisfactory  or  unsatisfactory  foundation  work, 
cannot  he  appreciated  until  a  fiood  knowledf^e  nl'  lounda- 
tioii  soils  has  heeii  ohtaiiied.  The  work  of  tiic  coinniittee 
mentioned  may  hriiij;  aliout  important  proj^ress  in  this 
direction. 

Tlhe   Sepftac   TanaM  as  a  Cua2'e<=AS]l 

Uarely  lias  an  enjj;ineering  device  or  nietliod  liad  such 
country-wide  adoption  as  tlio  septic  tank.  Advertised  in 
the  Mritish  eiif^Mneering  papers  as  producing  no  sludge, 
requiring  no  chemicals  and  giving  off  no  odors,  this  now- 
•old  method  of  sewage  treatment  was  adojjted  in  America, 
and  soon  the  whole  country  was  dotted  with  septic  tanks. 
By  a  most  unfortunate  mischance  a  popular  notion  got 
axhroad  that  the  septic  tank  was  itself  a  complete  means  of 
sewage  treatment;  and  worse  yet,  that  once  installed  it 
needed  no  further  care  or  thought.  True,  where  engi- 
neers versed  in  sewage  disposal  were  called  in,  the  septic 
tank  was  given  its  proper  place  as  a  mere  clarification 
process,  sometimes  sufficient  by  itself  to  meet  local  needs 
and  sometimes  only  ])reparing  the  sewage  for  its  main 
treatment — at  the  same  time  reducing  the  volume  of  tank 
sludge  for  final  disposal,  as  compared  with  ordinary  set- 
tling tanks.  But  some  engineers  not  versed  in  sewage 
treatment,  and  the  generality  of  city  officials  and  of  physi- 
cians suddenly  interested  but  wholly  uninformed  in  muni- 
cipal sanitation,  have  persistently  regarded  the  septic 
tank  as  a  do-it-all  and  cure-all. 

An  apparent  instance  of  the  cure-all  notion,  which 
seems  to  have  the  indorsement  of  a  firm  of  well-known  con- 
sulting engineers,  appears  in  a  recent  report  on  improv- 
ing the  water-works  of  a  city  somewhere  between  the 
Gulf  of  Mexico  and  the  Arctic  Circle.  This  report  recom- 
mends "that  legal  steps  be  taken  to  compel  the  use  of 
a  modern  septic-tank  installation  for  sewage  from"  an  in- 
stitution located  on  a  creek  that  discharges  near  the  water- 
works intake. 

Of  course  in  the  loose  language  so  commonly  used  by 
laymen  and  doctors,  a  "modern  septic-tank  installation" 
may  mean  almost  anything  appended  to  a  septic  tank. 
Stretched  to  include  septic  tanks  as  a  preliminary  process, 
sand  filters  as  the  main  reliance,  and  disinfection  as  a  fin- 
ishing process,  and  assuming  a  higher  grade  of  operation 
for  the  recommended  "installation"  than  the  investigators 
found  was  true  of  the  operation  of  the  water-works  under 
investigation,  the  proposed  "installation"  would  lessen 
i^oXigh  it  would  not  entirely  remove  the  danger  to  the 
wa'ler-supply.  But  the  use  of  such  vague  language,  in  a  re- 
port addressed  to  laymen  city  officials,  is  likely  to  mislead. 
Even  if  those  who  made  the  report  had  a  clear  idea  of  what 
sort  of  "modern  septic-tank  installation"  might  serve  the 
purpose,  the  lay  city  officials  would  not,  and  therefore 


miglil  lie  Ml  tlic  mercy  of  any  lake  scplic-laiik  pidinnici 
who  might  gain  their  ears — and  there  are  such  promoters, 
and  they  do  gain  the  earw  of  lay  city  officials. 

IIiindredH  of  ill-advised  septic  tanks  H(;attered  over  the 
country  testify  (o  nose  ami  eye  the  waste  and  harm  that 
come  from  a  widespread  misconception  of  wliat  the  septic 
lank  is  and  does,  how  it  should  be  dc^signed.  how  built 
and  how  operateil.  Thanks  to  commercialism,  the  evil  is 
spreading.  Septic  tanks  are  being  put  in  without  the 
siiglilest  kiiowl(!(lge  of  wlictbii'  llicv  will  do  the  required 
work,  ('ommercialism  is  nut  iibmc  responsiblt;  for  the 
spr(  ailing  e\il.  I'opular  and  medical  writers  on  health 
and  sanitation  have  done  tiieir  best — or  worst — to  spread 
tile  notion  that  a  septic  tank  is  a  complete  system  of  sew- 
age treatment. 

The  liicts  are  that  not  llie  faiinci',  the  institution 
manager,  the  \illage  councilman,  no,  nol  even  tin;  popu- 
larly elected  department  head  uniler  the  commission-gov- 
einmciit  plan  can  wisely  and  .safely  decide  just  what 
method  of  .sewage  treatment  is  best  suited  to  meet  his 
jiartieular  needs,  any  more  than  can  every  man  be  his  own 
doctor  or  lawyer.  Safety  and  economy  demand  the  em- 
ployment of  an  engineer  to  decide  on  the  best  method  for 
a  given  case  and  then  to  design  whatever  works  are  called 
for  and  to  give  instructions  as  to  their  operation. 

There  can  be  no  doubt  as  to  the  practicability  of  this 
course  for  the  city,  the  village,  the  institution  or  country 
hotel.  Plausible  arguments  can  be  advanced  against  the 
feasibility  of  employing  an  engineer  to  design  farmhouse 
sewage-disposal  plants,  but  it  is  often  perfectly  feasible 
to  do  this  and  would  generally  pay  well  in  the  long  run. 
If  in  some  cases  it  is  not  feasible,  then  the  farmer  or  other 
small  householder  will  do  best  if  he  adopts  the  simplest 
possible  method  of  sewage  treatment — if  indeed  he  at- 
tempts to  have  a  water  closet  instead  of  an  earth  closet  or 
pail.  For  some  farms  and  farmers,  a  septic  tank,  supple- 
mented if  need  be  by  further  treatment,  may  be  the  proper 
thing.  Others  may  do  better  to  rely  upon  the  old- 
fashioned  cesspool,  with  tight  or  loose  walls  according 
to  local  conditions.  This  is  sound  commonsense — the 
foundation  of  all  good  engineering.  The  general  idea  is 
in  line  with  advice  given  by  Theodore  Horton,  chief  engi- 
neer of  the  State  Department  of  Health  of  New  York, 
in  one  of  a  series  of  articles  on  farm-sewage  disposal  re- 
cently published  in  Health  News,  the  monthly  bulletin  of 
the  department. 

Finally,  the  septic  tank,  as  many  but  not  all  the  read- 
ers of  Engineering  Neivs  well  know,  is  no  cure-all  or  do- 
it-all. It  removes  a  large  part  of  the  settleable  solids 
from  sewage,  and  by  retaining  them  in  the  bottom  of  the 
tank  reduces  their  volume.  The  two-story  settling  or 
septic  tank,  devised  by  Travis,  improved  by  Imhoff  and 
now  generally  used  in  place  of  the  original  one-story 
tank,  produces  a  sludge  more  easily  handled  and  less  likely 
to  give  off  ofl^ensive  odors  than  does  the  old  form  of  tank. 
This  form  of  septic  tank  some  writers  and  promoters  do 
not  appear  to  have  heard  of  as  yet.  It  is  not  suited  to  all 
conditions,  it  gives  rise .  to  trouble  in  some  cases  and 
like  the  original  septic  tank,  produces  an  effluent  teeming 
with  bacteria  and  liable  to  offensive  putrefaction.  These 
two  qualities  do  not  condemn  the  process  to  those  who 
know  what  it  is  expected  to  accomplish.  They  strike  with 
surprise  those  who  have  been  fed  on  the  current  misin- 
formation and  fragmentary  information  current  ever  since 
the  septic  tank  gained  a  footing  in  this  country. 
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^dittoiT 


Sir — In  your  issue  ol'  Jan.  (5,  in  discussing  the  railway 
freight  blockade  at  Atlantic  seaports  you  refer  to  the  last 
great  railway  freight  blockade  in  1907  and  to  the  enor- 
mous extension  of  railway  facilities  which  has  taken  place 
since  that  time.  It  may  be  of  interest  to  your  readers  to 
have  some  figures  on  the  growth  of  railway  traffic  and  the 
growth  of  facilities  for  handling  that  traffic  that  have 
taken  place  in  the  last  seven  years.  The  figures  given 
herewith  are  taken  from  a  paper  by  Ivy  L.  Lee,  read  at 
the  recent  meeting  of  the  American  Association  for  the 
Advancement  of  Science,  and  were  compiled  by  the  Bur- 
eau of  Railway  Economics. 

As  most  of  your  readers  will  recall,  the  railway  traffic 
of  1907  far  exceeded  all  previous  records  and  so  over- 
whelmed the  facilities  for  handling  the  traffic  as  to  pro- 
duce the  unprecedented  car  shortage  and  freight  blockade 
referred  to  in  your  editorial.  In  the  seven  years  follow- 
ing 1907,  however,  the  increase  in  railway  traffic  has  been 
so  great  that  in  the  year  ending  June  30,  1914,  a  period 
when  general  business  activity  was  at  a  low  ebb,  railroads 
of  the  United  States  carried  51,708,500,000  more  ton- 
miles  of  freight  than  in  1907  and  7,540,000,000  more  pas- 
senger-miles. To  get  a  concrete  idea  of  what  these  fig- 
ures mean,  it  may  be  said  that  they  are  equivalent  to 
about  the  total  traffic  of  the  Pennsylvania  and  the  Santa 
Fe  railway  systems  combined. 

In  order  to  handle  this  increased  business,  the  railway 
companies  of  the  United  States  have  invested  about  $4,- 
500,000,000  in  improvements  and  extensions.  The  re- 
ported large  expenditures  of  the  New  Haven  system  in 
further  increasing  its  facilities  indicate  that  still  more 
needs  to  be  done  to  enable  the  railways  to  handle  the 
steady  growth  in  traffic.  B.  C.  W. 

New  York,  Jan.  10,  1916. 


Sir — I  was  particularly  interested  by  your  article  and 
editorial  in  the  issue  of  Dec.  30,  dealing  with  the  Division 
St.  bridge  failure  in  Spokane,  Wash.,  as  I  made  an  in- 
vestigation and  report  upon  this  accident  for  Spokane 
County.  My  report  embodies  the  substance  of  my  testi- 
mony before  the  coroner's  jury.  [Extracts  are  given 
herewith — Editor.]  This  report  avoided  detailed  tech- 
nical discussion,  being  intended  to  clear  up  certain  points 
of  responsibility,  and  it  is  planned  to  follow  it  with  a 
later  full  report  after  the  collection  of  additional  data. 

I  wish  you  to  note  that  my  report  disagrees  with  that 
of  the  Board  of  Engineers  employed  by  the  Washington 
Water  Power  Co.,  who  assigned  the  failure  to  crystalliza- 
tion or  granulation  in  service.  I  mentioned  fatigue  un- 
der what  I  believe  to  be  its  true  definition — the  spread- 
ing of  microscopic  flaws  and  cracks.     The  effect  of  fa- 
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tigue  in  good  materia!  is  known  only  under  stresses  ap- 
proaching the  elastic  limit,  l)ut  in  poor  material,  possess- 
ing larger  flaws  which  in  effect  reduce  the  sectional  area, 

1  consider  that  the  word  can  be  used  under  the  same 
definition  for  phenomena  leading  to  failure  at  stresses 
well  below  the  general  elastic  limit  of  the  material. 

In  my  report  fatigue  was  simply  made  an  incidental 
suggestion.  The  statement  that  "the  stress  in  the  lower- 
chord  end  panels  at  the  time  of  failure  was  as  great  as 
tliey  ever  had  carried,"  although  still  within  allowable 
limits  so  far  as  they  may  be  calculated,  was  the  real  basis 
for  conclusions. 

While  in  Spokane  I  heard  first-hand  the  stories  of  dam- 
age to  the  bridge  in  the  year  1894.  Although  there  was 
a  difference  of  testimony,  the  most  competent  observers 
said  that  the  damage  was  at  an  entirely  different  panel, 
and  I  dismissed  this  theory.  Since  that  time  a  letter 
from  the  man  who  repaired  the  1894  damage  confirms 
the  testimony  that  the  injured  eye-bars  were  near  the 
middle  of  the  span. 

The  expansion  shoe  of  the  Spokane  bridge  was  of  un- 
usual type,  the  end  pin  siispended  by  short  links  about 

2  ft.  long  from  the  shoe  pin.  Ill-designed  in  the  first 
place,  it  is  probable  that  due  to  rust,  dirt  and  pin  fric- 
tion it  came  far  from  its  purpose  in  giving  free  expansion 
and  contraction.  The  possibility  of  temperature  stresses 
having  contributed  to  the  failure  of  the  bars  adjacent  to 
this  shoe  is  mentioned  in  my  report.  Upon  later  re- 
flection I  am  inclined  to  give  increased  weight  to  this 
point,  although  the  amount  of  such  temperature  stresses 
can  only  be  surmised. 

I  wish  to  make  it  clear  that  all  reports  upon  the  Spo- 
kane failure  are  based  upon  examination  of  the  wreck- 
age while  about  two-thirds  submerged.  It  is  very  possi- 
ble that  new  data  obtained  when  the  steel  is  pulled  out 
of  the  river  may  necessitate  entirely  different  conclusions. 

John  W.  Cunningham. 

Portland,  Ore.,  Jan.  6,  1916. 


EXTRACTS  PRt^M   ENGINEER'S  REPORT  TO  CORONER 

The  positions  of  the  different  members  of  the  fallen  bridge 
lead  me  to  believe  that  the  first  failure  was  In  one  of  the  east 
lower-chord  sections.  Since  the  eye-bars  in  the  north  end 
panel  of  the  chord  were  found  broken,  and  since  the  north- 
east end  post  and  shoe  were  thrown  decidedly  northward  and 
away  from  the  bridge,  while  other  shoes  were  pulled  inward 
off  the  pins,  it  is  most  probable  that  the  first  failure  occurred 
in  this  panel. 

The  total  dead-load  with  wood-block  floor,  live-load  of  two 
30-ton  cars  passing-,  with  an  addition  for  bending  of  the  eye- 
bars  from  their  own  weight,  gives  a  stress  below  16,000  lb. 
per  sq.in.,  which  is  a  safe  stress  for  good  material. 

While  the  bridge  originally  and  also  probably  at  the  time 
of  failure  did  have  faults  of  design,  it  appears  that  the  failure 
occurred  in  members  which  in  themselves  cannot  be  criticized 
on  this  account — eye-bar  tension  members. 

An  examination  of  the  fractured  eye-bars  in  the  ofllce  of 
the  City  Engineer  indicates  a  poor  grade  of  steel.  I  anticipate 
that  chemical  and  physical  tests,  such  as  should  be  made  upon 
samples  cut  from  these  bars,  will  show  a  weak  and  probably 
a  hard  and  brittle  steel.  These  bars  were  undoubtedly  in- 
ferior at  the  time  they  were  placed  in  the  bridge.  The  use 
of  inferior   steel   could   have   been   guarded   against   by   proper 
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t'liuliXM'i'lnK  milx'ivlMlKii.  ItiMpiilloii  Mini  It'MlM  Jil  lluil  linn- 
SiitiMi<>|ti«iU  ti>  tin-  imimI1i.Ii  or  till'  liililKi-  no  ii'iiMOiialili'  liiHiicr- 
tlon    I'oiilil    htivo    illNrloHKil    llirlr    rhjii  iiiti'l'. 

I  UMiliM'Htiuul  lliiit  I'r.vHdilllieiitloh  Iiiin  l>i<i<n  liliinii'd  for  thu 
falluii'.  It  Ih  Miy  oplnloti,  IxinimI  upon  hoiuo  of  Iho  Im-mI 
juithoi'ltlt'H.  timt  tht'in  Ih  do  cliiinKti  In  tlit<  oryiitiilllni'  foiin  of 
Hloi'l  afliT  It  hiiM  i-ooIimI.  Tliorv  Im,  Iiowovit,  it  pi-okii-hhI vi- 
woiikonlKK  of  inrtul  iiiuliM'  lopt'iitixl  HtroHHOH,  which  Im  known 
tin  rtitlKU<>.  rimHctl  by  ii  k>'iiiIiiuI  Npi'oiiillnK  <>f  nilcioMi-opk-  Mhwh 
iinil  cTiickH  whi-n  thi>  indul  Ih  hIithmimI  cIoho  to  tlic  oliiHtlc 
limit.  KiitlKUi-  oi-ciiiH  witli  thi<  hfMl  maiU'H  of  ntool.  hut  Its 
ffrin-tB   woiihl    ho    nioHt    rvlili-nt    with   a    poor    (|uallty. 

I  liavo  iMiili-avoiiMl  to  di'liMinlnr  why  tin-  falUiii-  oi'cuiroil 
at  thiM  paillnihii-  llnif.  II  appi-aiH  to  nir  that  Ihi'in  waH  a 
<-onil>lna(l<>n  of  clrcuinHtancfH  whicli  Ih  Hiitllcli-nt  to  explain  It. 
The  fallKue  I'tTi-ct,  an  fxphilnoil,  waH  pcrhapH  on«  cauHo.  Slin- 
Ihir  casoH  are  known  of  ntt'ol  railroad  rails,  HprlnRH  and  aulo- 
niohllo  axIcH.  which  fall  under  loads  Ichs  than  the  Kreatest 
they  ever  cnrrli'd.  However.  I  helleve  the  HtreHS  In  the  lower- 
chord  end  panels  at  the  time  of  the  accident  was  us  Rrent  as 
they  ever  had  carried.  The  maximum  stress  In  one  nu-mher 
of  any  hrlilKc  Is  not  necessarily  caused  by  the  Kreatest  total 
load  on  the  span:  It  may  l)e  caused  by  a  particular  position 
of  the  load.  It  Is  very  possible  that  the  failure  occuried  at 
the  first  time  two  cars  had  passed  at  the  position  KivinK 
maximum  stress  since  the  creosoted  block  pavement  had  been 
put  on. 

A  third  contriliutin^  circumstance  is  the  low  temperature 
at  the  time  of  tlie  failuie.  Weatlier  Bureau  records  show  it 
to  have  been  16°  F.,  the  lowest  this  season.  The  end  shoe  of 
the  span  was  of  faulty  desiRn,  not  allowing  free  expansion 
and  contiactlon.  rtuler  tlie  low  temperature  of  Dec.  18,  it 
is  probable  that  the  shoe  did  not  allow  free  contraction. 
resultinK  i"  an  indefinite  additional  stress.  While  not  in 
itself  enough  to  cause  failure,  it  may  have  been  the  last 
straw  in  this  case. 

Summary — I  find  that  the  most  probable  cause  of  the  fail- 
ure of  the  Division  St.  bridge  was  the  breaking  of  the  lower- 
chord  eye-bars,  due  to  poor  material.  This  material  was 
inferior  at  the  time  the  bridge  was  built,  and  its  use  would 
have  been  improbable  under  proper  engineering  inspection. 
After  erection,  no  reasonable  inspection  could  have  shown  the 
cause  of  tlie  failure.  The  recent  addition  of  wood-block  floor 
did  not  violate  good  engineering  practice,  and  would  not  in 
itself  have  caused  failure.  JOHN  \V.  CUNNINGHAM, 

For  Baar  &  Cunningham. 
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Sir — In  your  issue  of  Aug.  2(j,  I'Ji'),  following  some 
extracts  from  a  description  of  the  largest  tunnel  in  the 
world,  by  E.  L.  Corthcll,  you  say: 

It  is  perhaps  needless  to  say  that  work  upon  the  tunnel, 
as  on  practically  all  other  constructive  engineering  works  in 
the  belligerent  countries  of  Europe,  is  now  suspended.  It  is 
doubtful  whether  it  will  ever  be  resumed.  The  vast  burden 
of  debt  due  to  the  war  will  prevent  European  nations  from 
embarking  on  the  construction  of  any  public  works  not  abso- 
lutely necessary  for  a  long   time  to  come. 

Unless  all  my  sources  of  information  are  at  fault,  your 
positive  and  unqualified  statement  is  directly  contrary 
to  the  facts. 

Prussia  laid  out  a  great  program  of  ^yater\vay  im- 
provements in  1905.  The  new  waterway  from  Berlin 
to  Stettin  was  opened  in  May,  1914,  and  the  enlarge- 
ment of  the  Kiel  Canal,  with  locks  larger  than  those  at 
Panama,  was  completed  only  two  or  three  weeks  before 
the  outbreak  of  the  war. 

What  Germany  thinks  of  the  improvement  of  water- 
ways is  shown  by  the  fact  that  even  while  fighting  for 
the  life  of  the  empire  in  the  greatest  war  in  all  history, 
she  has  not  only  maintained  and  operated  the  waterways 
already  completed,  but  has  kept  steadily  at  work  building 
more.  The  great  new  waterway  from  the  Oder  to  the 
Vistula  was  sufiBciently  completed  to  allow  the  passage 
of  boats  in  April,  1915;  and  until  ice  put  an  end 
to  navigation,  it  was  continually  in  use  for  moving  sup- 
plies and  munitions  toward  the  eastern  battle-front. 


ilciliii,  uhirli  li;i>l  iilrriidy  s|)i'iil  .^K.OOO.OOO  on  a  liiir- 
lior  ill  ihc  (M  Imi  pMil  of  (lie  city,  iiiiH,  since  the  war 
licgiMi.  lakrii  ii|)  mid  |)ins('(iited  work  on  a  harbor  in 
Ihe  wt'slcni  part  of  llie  city,  the  estiiiiakMl  cost  of  whicli 
is  .'t!!),;t5(). ()()().  It  is  worthy  of  note  that  Berlin  is  not 
on  M  large  navigable  river  and  is  therefore  investing  over 
$I7,()()().00()  in  harbor  facilities  mainly  to  accominodate 
Irnllic  (III   canals. 

.\  wireless  (lis|ialcli  from  Berlin  to  Sayville,  N.  V., 
(Ill  Dec.  II,  announced  tli(!  complefion  of  the  Miiiden- 
llaiiover  waterway,  which  is  the  last  link  in  the  great 
]{liiiie-Ilaiiover  canal,  which  lias  been  under  construction 
for  several  years  at  a  co.st  of  more  than  ii;()0,0()0,()00. 

I  addressed  a  letter  to  Alphoiise  (jaulin,  consul-general 
of  the  United  States  at  Marseilles,  France,  asking  Iiiin 
whether  work  upon  the  tunnel  had  been  suspended.  In 
his  reply,  he  says:  '"I  have  the  honor  to  inform  you  that 
the  work  on  the  tunnel  referred  to  is  progressing  almost 
normally." 

In  your  issue  of  Aug.  2G,  1915,  you  say  further: 

The  proposition,  however,  to  build  this  enormous  and 
enormously  costly  tunnel,  merely  to  save  the  dwindling  trafllc 
of  river  barges  a  few  miles  of  navigation  in  the  open  Mediter- 
ranean, would  appe.ar  to  be  a  scheme  absolutely  Quixotic  from 
the  economic  point  of  view.  Probably  the  tunnel  will  take  Its 
place    with   other   abandoned   engineering  dreams. 

The  figures  given  in  the  "Annuaire  Statistique"  show 
that  the  kilomotric  tonnage  on  the  section  of  the  River 
Rhone  from  Lyon  to  Aries  was  57,843,477  in  1904  and 
(57.816,52.3  in  1912;  and  on  the  canal  from  Aries  to  the 
Mediterranean  it  was  7,888,521  in  1904  and  11,532,351 
in  1912.  How  long  will  it  take  at  that  rate  of  "dwind- 
ling" for  the  traffic  to  disappear  entirely? 

S.  A.  Thompson, 
Secretary,  National  Rivers  and  Harbors  Congress. 

Washington,  D.  C,  Jan.  7,  1916. 
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The  A'iolet  FalLs  Surge  Tank  of  the  Northern  New  York 
Utilities  Co.,  described  in  "Engineering  News,"  Apr.  8,  1915,  p. 
686,  and  claimed  by  R.  D.  Johnson,  of  New  York  City,  to  be 
an  infringement  of  his  surge-tank  patents  (see  "Engineering 
News,"  May  20,  1915,  p.  996)  has  been  acknowledged  by  the 
company  as  an  infringement,  and  5%  of  the  construction  cost 
has  been  paid  as  royalty. 

The  Water  Con.suniptlon  of  Tacoma,  AVash.,  which  was 
given  in  a  Bureau  of  tlie  Census  press  bulletin  as  430  gal.  per 
capita  (see  "Engineering  News,"  Dec.  30,  1915,  p.  1273)  is 
only  about  half  that  figure,  according  to  P.  S.  Savidge,  sup- 
erintendent of  water-works  at  that  city.  The  error  arose 
from  a  use  by  the  Bureau  of  the  Census  of  the  total  amount  of 
water  conveyed  to  the  city,  of  which  "a  considerable  portion 
is  wasted  in  the  winter  and  some  part  in  summer  by  overflow 
from  the  low-service  reservoir." 

Plate  Girders  140  In.  Deep — In  connection  with  the  long 
plate  girders  of  the  Nickel  Plate  at  Chicago,  described  on 
page  1105,  issue  of  Dec.  9,  1915,  it  is  noted  that  the  Chicago, 
Milwaukee  &  St.  Paul  Ry.  in  1913  built  a  bridge  to  carry 
Earl  St.  over  its  tracks  at  Pelham  St.,  St.  Paul,  Minn.,  with 
girders  115  ft.  long.  These  girders  are  11  ft.  8  in.  deep  over- 
all and  weigh  58  tons  each.  While  not  the  largest  girders 
in  existence,   they  are  probably  near  the  record  for  depth. 

The  American  Road  Builders'  Association — In  discussing 
the  rivalry  between  the  two  national  associations  in  the 
highway-engineering  field,  in  the  issue  of  Dec.  30,  the  Amer- 
ican Highway  Association  was  referred  to  as  the  older  organ- 
ization. A  correspondent  writes  stating  that  the  other  body, 
the  American  Road  Builders'  Association,  is  the  older  of  the 
two,  having  been  organized  in  1902  under  the  name  of  the 
American  Road  Makers'  Association.  It  was  reorganized  in 
1910  under  its  present  name  and  incorporated  under  the  laws 
of  New  York.  The  American  Highway  Association  was 
formed  in   November,   1910, 


January  20,   1916 


ENdlNEEEING     NEWS 


135 


D^ctlale  S^eeH  for  Safets'' 

The  slow  l)ut  steady  tendency  in  recenr  years  toward 
■specifying  liiglier-strcngth  and  harder  steel  for  structural 
wori<  is  not  a  movement  in  the  direction  of  safety.  Iliglier 
stren<ftii  is  likely  to  mean  metal  that  is  more  hrittle  or 
"shorter"  than  the  standard  high-bend-test  bridge  steel. 
The  ductility — we  may  tliink  of  it  as  th-3  plasticity — of 
steel  is  a  prime  protection  against  many  unknown  and 
unkn()wal)le  contingencies.  Those  secondary-stress  ac- 
tions in  a  structure  which  escape  computation,  and  most 
of  which  are  incapable  of  computation,  are  negligil)le 
only  by  virtue  of  the  steel's  plastic  quality.  With  hard 
metal  they  lead  to  danger. 

Brittle  steel  has  produced  failures.  The  Spokane  bridge 
collapse,  say  the  local  engineers,  was  due  to  brittle  steel. 
While  much  should  yet  be  learned  about  this  accident — 
much  must  yet  be  learned — the  investigators  could  find 
nothing  in  the  conditions  of  bridge  and  load  capable  of 
causing  trouble  with  ductile  steel.  In  prior  cases  brittle 
steel  has  been  involved  in  structural  collapses,  as  for  in- 
stance in  the  fall  of  a  large  theater  frame — then  known 
as  the  Orpheum— in  New  York  a  few  years  ago.  Every 
experience  in  bridge  and  other  steel  construction  has 
told  the  engineer  that  ductile  steel  is  safe  metal  and 
brittle  steel  is  unsafe  metal.  Plates  that  break  in  the 
shears  and  I-beams  that  shatter  to  pieces  when  thrown 
from  a  wagon  are  not  good  structural  material. 

Good  ductility  will  give  a  good  bend-test.  Higher- 
fetrength  steel  means  progress  if  the  gain  in  strength  is 
not  accompanied  by  decrease  of  bend-test  qualities.  But 
high  steel  with  low  ductility,  and  bend-test  requirements 
lowered  to  suit  the  convenience  of  the  case,  lower  the 
safety  margin  and  thus  spell  retrogression 

CoimtiPSiS^s  (of  ^Ihe  'M^'w  anadl  Ofldl 


Scattered  over  the  country  are  many  readers  of  Engi- 
neering Neil's  who,  as  boys,  watched  the  locking  of  small 
barges  up  and  down  the  Erie  and  Champlain  Canals  in 
New  York  State.  They  can  best  appreciate  the  great 
advance  in  the  art  of  canal  navigation  which  will  be 
demonstrated  when  the  New  York  State  Barge  Canal 
is  opened  for  traffic.  All  of  these  veterans  will  read  with 
interest  the  description  of  the  extensive  installations  of 
machinery  required  for  working  the  new  state  canal,  given 
elsewhere  in  this  issue  by  the  engineer  who  was  in  charge 
of  the  final  development  of  the  equipment. 

These  boys  remember  well  the  snap  of  the  whip  and 
the  swish  of  the  tow  Line  as  the  patient  mides  toiled  up 
to  the  lock  fiigiit.  Not  forgotten  are  the  growls  of  the 
boatmen  and  the  gossip  of  lock  tenders  as  the  little  barges 
were  coaxed  into  the  locks,  the  long-handled  gates  shut 
and  the  leaf-valves  lifted.  If  all  the  boys  to  whom  this 
sight  was  a  source  of  entertainment  could  slip  back  home 
a  few  years  hence,  what  a  contrast  they  would  find ! 

A  string  of  motor  barges  quietly  slips  up  to  the  locks. 
A  man  at  a  little  box  on  the  lock  wall  turns  one  of 
several  little  handles  before  him,  and  Avith  a  faint  rum- 
ble the  lower-gate  leaves  swing  open  for  the  first  boat 
to  enter.  A  line  from  the  first  barge  is  slipped  around 
an  iron  cay)stan  head  which  begins  to  revolve  and  haul 
the  barge  into  the  lock.  As  the  boat  nears  the  upper 
gates,  it  is  checked  by  a  line  to  another  capstan.    Another 


turn  of  one  of  the  o])erator's  handles  and  the  lower  gates 
close  behind  the  boat;  a  third  turn  and  the  boat  slowly 
rises  to  the  upper  level.  Still  another  movement  at  the 
controller  and  the  upper  gates  open  before  the  barge. 
During  all  this,  if  it  be  dusk,  instead  of  the  shouts  of 
the  lock  tenders,  light  signals  flash.  A  red  light  on  the 
lock  wall  changes  to  green  as  a  gate  opens,  and  goes  back 
to  red  as  it  closes  again.  As  the  lock  valve  opens,  a  blue 
light  gives  way  to  a  string  of  white  signals. 

Letting  natural  curiosity  chase  away  a  sigli  of  regret 
for  the  "good  old  days,"  the  wanderer  looks  the  lock  out- 
fit over.  He  sees  electric  motors  geared  to  the  gate-leaf 
spars,  motors  lifting  the  lock-sluice  gates,  motors  driving 
the  capstans — and  all  fed  from  a  little  hydro-electric 
station  in  which  the  water  of  the  canal  is  put  to  work. 
Truly  typical  of  the  contrast  between  the  present  and 
pioneer  times  are  the  new  and  the  old  locks  on  the  New 
York  Canal. 


Not  aira  Uiaffimnssedl  IBJlessiimg 

Public  speaking  unquestionably  helps  to  make  a  public 
man.  Active  and  pertinent  discussion  always  adds  inter- 
est to  engineering-society  meetings  ;  but  there  may  be  some 
doubt  as  to  the  wisdom  of  urging  discussion  to  the  extent 
recommended  in  the  following  extract  from  a  recent  edi- 
torial in  an  engineering  society's  journal: 

In  order  to  make  himself  better  known  and  also  to  over- 
come his  dread  of  getting-  up  before  a  group  of  men  and  pre- 
senting his  views,  an  engineer  of  this  city  some  years  ago  de- 
liberately forced  himself  to  discuss  almost  every  paper  or 
lecture  that  was  given  before  a  certain  engineering  society. 
This  man  is  now  one  of.  the  most  fluent  and  easy  extempor- 
aneous speakers  among  our  successful  consulting  engineers. 

While  one  cannot  refrain  from  congratulating  the  engi- 
neer on  his  success,  there  is  a  lingering  sympathy  for 
his  former  associates  in  the  engineering  society. 


Keeping  a  daily  record  of  construction  progress  is  a 
familiar  and  integral  part  of  the  resident  engineer's 
duties.  The  method  of  doing  this  is  by  no  means  stand- 
ardized, but  the  general  scheme  is  to  write  up  a  report 
at  the  end  of  each  day.  J.  C.  L.  Fish,  in  another  part 
of  this  issue,  believes  he  has  a  better  way.  His  diary 
is  divided  into  two  elements — notes  made  in  the  field, 
and  those  which  can  just  as  well  be  written  up  in  the 
office.  A  distinctive  feature  of  the  office  diary  is  that 
it  is  not  the  work  of  one  man,  but  of  the  entire  party. 
Each  man  writes  in  the  book  the  important  items  in 
his  day's  experience. 

Entries  are  made  in  the  field  diary  on  the  spot  in- 
stead of  trusting  to  the  memory  of  a  fatigued  man.  Such 
entries  naturally  will  be  more  numerous  and  detailed, 
and  more  reliable  and  useful.  Making  entries  on  the 
spot  has  another  valuable  tendency — it  should  make  the 
engineer's  inspection  more  thorough. 

One  fault  of  the  usual  diary  is  that  all  the  elements 
of  a  job  are  jumbled  together.  Under  the  proposed  sys- 
tem the  several  items  of  construction  are  kept  on  sep- 
arate sheets,  so  that  when  these  sheets  are  brought  to- 
gether chronologically  they  form  a  complete  history  of 
the  particular  bridge,  culvert,  tunnel  or  contract  section. 
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Lis&in^  A  SHield-Drivem  Tunnel 
witK  Wood  and  Concrete 

'rmiiii'ls  (Irivi'ii  willi  Htccl  HliicMrt  loidMl  forward  !)V 
livdraiilic  jaiks  and  lined  with  ('a«t  iron  arc  necessarily 
very  costly  on  account  of  the  ^ri-at  weijrlit  of  cast  iron 
rei|uired.  It  is  not  |)OHsii>le  to  reduce  the  wcif^dit  of  tiie 
cast-iron  lininfj  hy  any  material  reduction  in  its  thickness 
or  in  the  deptli  of  the  stilTenin;:  rilis.  for  at  hesl.  the  cast- 
iron  lininf,'  is  lacking,'  in  slill'iic.ss  to  resist  forces  wliicii  may 
tend  to  deform  the  tuiuicl  rin<jr.  and  the  lininfj  as  sixpti 
as  placed  has  to  withstand  the  enormous  thrust  ol  \\\r. 
hydraulic  jacks  that  drive  the  shield  forward. 

Many  schemes  have  been  su^'jrested  and  some  luivo 
licen    tried    for    lining   shield-driven    tunnels    with    con- 


CROSS-SECTION  OP  DORCHESTER   TUNNEL  UNDER   FORT 
POINT  CHANNEL,   BOSTON  SUBWAY   SYSTEM 

Crete.  A  necessary  feature  of  any  such  scheme  is  pro- 
vision for  taking  the  thrust  of  the  jacks,  and  at  the  same 
time  of  building  a  continuous  lining  under  the  tail  of  the 
shield,  so  that  entry  of  mud  and  water  at  this  point  may 
be  prevented. 

In  the  extension  to  South  Boston  of  the  Boston  Eapid 
Transit  subway  system,  known  as  the  Dorchester  subway, 
now  under  construction,  a  tunnel  is  being  driven  from  a 
connection  with  the  present  subway  system  at  South  Sta- 
tion longitudinally  under  Fort  Point  Channel.  A  continu- 
ous wooden  lagging  instead  of  cast  iron  has  heen  adopted 
for  lining  this  tunnel.  Inside  this  wooden  lining  a  con- 
crete lining  is  placed. 

The  tunnel  is  being  built  by  the  Boston  Transit  Com- 
mission, of  which  B.  S.  Davis  is  Chief  Engineer.  G.  D. 
Emerson  is  the  Division  Engineer  in  charge  of  this  work. 
The  contractors  for  the  tunnel  are  P.  McGovern  &  Co. 

The  ground  through  which  the  tunnel  is  now  being 
driven  is  a  rather  stiff  clay,  with  approximately  15  ft.  of 
cover  between  the  tunnel  roof  and  the  river  bottom.  Com- 
pressed air  of  about  15  lb.  pressure  is  used.  The  wooden 
lagging  blocks  are  of  yellow  pine  and  are  sawed  to  uni- 
form dimensions  of  4  ft.  8  in.  long,  9  in.  in  depth  radially 
and  9%  in.  thickness.    The  blocks  are  furnished  sawed  to 


iliuicnsious,  I'cady  for  placing,  by  the  iii'm  of  (ico.  Mc- 
t^ucsteii  iV  Co.,  which  installed  special  machiiu'ry  for  saw- 
ing the  blocks  to  the  proper  <-urve  and  beveling  the  ends 
to  the  pr'opci'  angle  to  nud<e  a  tiglil  jniiil  with  tln'  adjacent 
blocks  as  the  tumiel  ring  is  buill  up. 

'I'he  Hi.\teen  segments  and  key-piec(;  which  make  up 
each  ring  are  so  laid  as  to  break  joints  with  the  blocks  in 
the  ring  preceding.  In  order  to  secure  the  successive  rings 
to  each  other,  each  block  is  bored  near  each  end  with  threi! 
boles  in  which  arc  inserted  pins  cut  rrmn  '/.-in.  round  steel 
with  till'  rods  swcdge(l  to  a  dull  point.  These  pins  are 
inserted  in  tlu!  holes  befoi-e  the  block  is  j)laced  and  are 
long  enough  so  that  when  the  jack-pressure  is  brought  to 
bear  on  the  block  the  sharjjencd  ends  of  the  pins  are 
driven  into  the  segments  of  the  previous  ring. 

These  Avoodeh  blocks  are  much  lighter  to  handle  than 
the  cast-iron  segments  commonly  used  in  shield  tunnel- 
ing, so  that  the  usual  segment-placing  jack  is  unecessary, 
and  they  make  a  lining  more  nearly  water-tight.  There  is 
of  course  no  question  as  to  their  permanence  in  the  satu- 
rated ground  where  they  are  placed. 

To  give  additional  security  against  possible  leakage, 
the  wooden  lining  after  laying  is  covered  witli  waterproof- 
ing made  up  of  several  layers  of  felt  saturated  with  hot 
asphalt.  On  this  as  a  backing,  a  2-ft.  concrete  lining  is 
])laced.  The  concreting  is  done  in  rings  of  about  15  ft. 
width  in  Blaw  collapsible  steel  forms.  The  concrete  is 
mixed  at  tlie  tunnel  shaft  and  is  brought  in  through  the 
air  lock  in  small  cars  hauled  by  electric  locomotives. 

When  the  work  was  visited  by  one  of  the  editors  of  En- 
(jineerincj  News,  no  seepage  whatever  into  the  tunnel  was 
discernible.  It  is  stated  that  the  tunnel  lining  above 
described  effects  a  saving  of  about  20%  as  compared  with 
Die  ordinary  cast-iron  lining. 

Carhying  Clay  on  a  Belt  Conveyor 

In  ordinary  shield  tunneling  work,  the  muck  excavated 
by  the  workmen  inside  the  shield  is  thrown  to  the  floor 
of  the  tunnel  just  back  of  the  shield  and  then  shoveled 
into  cars  for  hauling  away.  With  the  construction  above 
described  it  was  desired  to  dispense  with  the  gang  of 
muckers  in  the  rear  of  the  shield,  as  the  point  where 
they  would  be  working  was  just  the  point  where  the  gang 
api^lying  the  waterproofing  to  the  wooden  lining  needed  to 
work.  It  will  be  obvious  also  that  the  waterproofing  can 
be  better  applied  to  the  wooden  lining  before  it  is  covered 
with  wet  clay.  The  contractor  also  desired  to  maintain 
his  rate  of  progress  and  enable  the  mucking  always  to 
keep  pace  with  the  excavators  in  the  shield. 

To  accomplish  these  ends,  the  contractor  has  installed 
a  special  slow-speed  belt  conveyor  in  the  tunnel.  This 
conveyor  receives  the  clay  excavated  by  the  muckers  in 
the  shield  and  transports  it  about  70  ft.  to  the  rear, 
where  it  is  discharged  into  the  dump  cars,  which  after 
loading  are  hauled  through  the  air  lock,  hoisted  up  the 
tunnel  shaft  and  then  pushed  by  a  dummy  engine  onto  an 
elevated  pier  alongside  the  Fort  Point  Channel,  where 
they  are  dumped  into  scows.  Predictions  were  freely  made 
that  a  belt  conveyor  would  not  work  in  transporting  wet 
clay,  on  account  of  the  sticky  character  of  the  clay. 
A  very  slight  sprinkling  of  water  on  the  belt,  however, 
is  found  to  prevent  the  clay  from  sticking  to  it. 

The  apparatus  used  is  very  simple  in  character,  as 
befits  the  place  where  it  has  to  work.  The  shield  has 
three  working  platforms,  and  the  excavators  on  each  of 
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these  platl'onus  throw  the  material  into  a  liopper  the 
mouth  of  w'liich  in  ahout  on  a  level  with  their  feet.  From 
the  bottom  of  oath  hopper  the  clay  drops  onto  the  belt, 
the  mouth  of  the  hopper  being  close  enough  to  the  belt 
so  that  a  largo  load  cannot  be  applied  to  the  belt  at  one 
])oint. 

The  muck  cars  are  handled  by  an  electric  locomotive, 
which  spots  the  cars  under  the  discharging  switch  from 
the  conveyor  as  required. 

While  other  considerations,  as  stated  above,  were  the 
controlling  ones  in  bringing  about  the  installation  of  the 
belt  conveyor,  the  amount  of  labor  it  saves,  with  the  in- 
creased speed  of  excavation,  makes  it  a  profitable  tool  for 
the  contractor. 

V 

Gr!p©imvallll©  Mo  ]D)®dl^e 

]\[aj.-Gen.  Grenvillc  Mellcn  Dodge,  famous  as  the  Chief 
Engineer  who  had  charge  of  the  construction  of  the 
Union  Pacific  K.E.,  the  first  transcontinental  railway, 
died  on  Jan.  3  at  his  home  in  Council  Bluffs,  Iowa,  in 
his  eighty-fifth  year. 

He  was  born  Apr.  12,  1831,  at  Dan  vers,  Mass.  He 
was  a  country  boy  and  his  early  schooling  was  intermit- 
tent. However,  he  prepared  for  Norwich  University,  a 
famous  Vermont  military  school,  where  he  was  graduated 
in  1850.  He  then  entered  Captain  Partridge's  private 
school  of  civil  engineering,  from  which  he  was  graduated 
in   1851. 

The  Middle  West  at  that  time  offered  many  opportuni- 
ties to  young  engineers,  and  it  was  not  long  before  he 
had  Joined  two  of  his  classmates  at  Peru,  111.,  where  all 
three  were  employed  by  George  W.  Gilson  in  general  land 
surveying.  After  a  few  months  he  had  an  opportunity  to 
join  the  engineer  corps  of  the  Illinois  Central  R.R.  as 
an  axman.  Six  months  later  he  was  employed  as  a  rod- 
man  by  Peter  A.  Dey,  then  Division  Engineer  of  the 
Eock  Island  R.R.  (See  Engineering  Neius,  Aug.  31, 
1911,  for  biography  of  Mr.  Dey.) 

In  the  spring  of  1855  Mr.  Dey  was  appointed  Chief 
Engineer  of  the  Mississippi  &  Missouri  R.R.,  and  Mr. 
Dodge  became  assistant  engineer  in  charge  of  the  location 
.surveys  from  Davenport  to  Iowa  City.  The  following 
year  the  surveys  were  extended  to  Council  Bluffs,  which 
was  to  be  the  terminus  of  the  Mississippi  &  Missouri  R.R. 
Here  he  settled  with  his  family  in  1854. 

For  several  years  and  until  the  outbreak  of  the  Civil 
War  he  was  engaged  in  the  mercantile  business  and  in 
freighting  on  the  plains.  He  sent  the  first  wagon  train 
through  to  Denver  and  opened  there  on  Cherry  Creek  one 
of  the  settlement's  first  trading  depots.  In  the  meantime 
he  continued  his  interest  in  railway  promotion  and  was 
at  various  times  engaged  in  reconnoissances  and  surveys 
iwest  of  the  Missouri  River. 

j  At  the  outbreak  of  the  Civil  AVar  he  volunteered  his  serv- 
j  ices  to  the  Government  and  became  one  of  its  most  prom- 
'inent  and  useful  engineer  officers.  In  18G2  he  was  placed 
in  command  of  the  central  division  of  the  Mississippi  and 
had  an  active  part  in  the  campaign  which  won  the  IVIissis- 
sippi  Valley.  Subsequently  he  took  part  in  Sherman's 
campaign  against  Atlanta,  after  which  he  was  assigned 
to  the  command  of  the  De])artment  and  Army  of  Mis- 
souri. He  was  here,  in  18r)5,  offered  the  ])osition  of  Chief 
Engineer  of  the  Union  Pacific  R.R.,  from  which  his  for- 
mer chief,  Mr.  Dey,  had  resigned;  but  because  of  Indian 


disturbances  on  the  Western  plains  General  Grant  was 
unwilling  to  spare  him  from  the  army.  However,  on 
May  1,  1806,  he  obtained  leave  of  absence  and  went  to 
Omaha  to  take  up  his  new  work. 

Ground  for  the  first  transcontinental  railway  had  been 
broken  at  Omaha  on  Dec.  1,  1803,  and  in  1864  a  few 
miles  of  roadbed  were  graded.  When  General  Dodge  took 
charge,  track  had  been  laid  for  40  mi.  west  of  the  Mis- 
souri River.  The  rate  of  construction  work  was  rapidly 
increased,  and  on  May  10,  1869,  the  last  rail  was  laid 
at  J'romontory  Point,  Utah,  completing  the  connection 
with  the  Central  Pacific  R.R.  ]\Iany  interesting  inci- 
dents in  connection  with  this  great  work  as  well  as  many 
Civil  War  reminiscences  may  be  found  told  in  General 
Dodge's  own  words  in  Engineering  News,  Oct.  28,  1909. 

During  the  last  years  of  the  building  of  the  Union 
Pacific  R.R.  General  Dodge  engaged  in  surveys  for  other 
Western  railways,  including  the  Oregon  Short  Line  from 
Salt  Lake  City  to  Portlajid,  Ore.,  the  Chicago  &  North- 
western R.R.  and  connecting  lines  for  the  Union  Pacific. 
He  resigned  as  Chief  Engineer  of  the  Union  Pacific  in 
1870  and  became  Chief  Engineer  of  the  California  & 
Texas  Construction  Co.,  which  was  then  engaged  in  build- 
ing a  railway  from  Shreveport,  La.,  to  San  Diego,  Calif., 
a  large  part  of  which  is  now  in  the  Southern  Pacific  sys- 
tem.    He  also  had  charge  of  building  the  Texas  Pacific. 

In  1880  General  Dodge  organized  and  became  president 
of  the  American  Railway  Improvement  Co.  and  had 
charge   of  the   building  of   the   New   Orleans   &   Pacific 


R.R.,  the  Missouri,  Kansas  &  Texas  R.R.,  and  the  Inter- 
national Ry.  of  Texas.  He  was  also  president  of  the  Col- 
orado Railroad  Construction  Co.,  organized  to  build  the 
Fort  Worth  &  Denver  City  Ry.,  and  of  the  Oriental  Con- 
struction Co.  for  the  construction  of  railways  in  Mexico. 
In  1882  he  was  made  vice-president  of  the  Mexican  & 
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NdiitluTU  li.li.,  Ill'  wlinli  tu'ii.  IJ.  S.  (Jniiit  was  |)n'si(lciit. 
Ill-  suiii't'diMJ  (ii-ncial  (Irani  us  iircsidciit  of  llmt  road 
ill  1SS.'>  and  sii|ii'ivi.scd  llu'  survey  id'  ilii'  linr  Innn  liu' 
('ity  (d"  .Mexico  lliroii^,di  llic  Stale  of  Oaxaia  to  tiic 
I'acillc  Oican.  Suiis('(|U('nlly  ln'  liail  cliar^ic  of  .surveys 
fur  the  I'lieyenne  tS:  Nortiiern  IMi.  and  of  tlie  liuildiii^  (d' 
tile  Des  Moines  .Nortiiern  IJ.if.  lie  was  president  <if  the 
I'aniiandle  ('onstruetion  Co.  and  of  llie  ('ulorMdo  it  Texas 
IJailway  ("onslrnction  Co. 

Hesides  tlie  |ir.>niinrMt  |iMrt  lie  look  in  the  |innnn|inii 
and  or;;anizatinn  cd'  many  We.slern  railways,  (irn<i;d 
Dodfje  was  ii  leadini,'  li<,nire  in  politics.  lie  took  an  ai 
live  |mrt  in  all  the  presidential  elections  from  l.Sfll  to 
1!>().S  and  was  a  delepite  from  Iowa  to  tlie  Hepuliiican 
National  Conventions  of  IS(iS.  1.S72  and  IHTC.  From 
\St\',  to  ISi;:i  he  was  a  nuinlicr  of  Conjjress  from  Iowa. 
lie  declined  a  ri'iiomiiiation  in  order  to  devote  all  his 
<Miorfi;ies  to  the  construction  of  the  Union  Pacific. 

lie  was  married.  May  2!),  IS.M.  at  Salem,  Mass.,  to 
Miss  Annie  Brown,  of  Peru,  111.,  wlui  with  three  daugh- 
ters survives  him. 

m 

The  Central  IIij;ii  School  liuihiing  now  under  construc- 
tion in  Washington,  I).  C.,  occupies  ahout  four  city  blocks, 
extending  from  11th  St.  to  13tli  St.  and  from  Florida  Ave. 
to  Clifton  St.  Tlie  building  proper  is  of  the  most  modern 
typo  of  scliool  consti'uction,  with  the  ihany  adjuncts  and 
a])pliances  that  only  recently  have  been  added  to  the  school 
p.lant.  These  include  gymnasiums  for  both  girls  and  boys, 
swimming  pools,  a  large  auditorium  theater,  kitchens  and 
dining  rooms,  and  (although  the  building  is  to  be  devoted 
entirely  to  the  academic  courses  and  there  is  also  in  the 
city  a  technical  high  school)  a  number  of  rooms  for  shop 
and  manual-training  work.  The  structure  is  a  reinforced- 
concretc  frame  with  some  steel  framing  at  locations  where 
the  concrete  would  require  too  heavy  a  section,  mainly 
over  the  auditorium,  and  has  a  brick  and  stone  trim  front. 
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IM;     I.      PI-AN   OK   STAI>ir.\l    AT   CRNTRAI^    HIGH    SCHOOL, 
WA.SHINCTON,    D.   C. 

In  connection  with  the  imilding  there  is  a  uiii(|U(!  fea- 
ture in  tlu^  way  of  a  lai'ge  reinfor(KMl-(;oncrete  stadium 
immediately  adjoining  the  l)uilding  and  inclosing  a  play- 
ing field  wiiich  embraces  sj)ace  for  football  and  baseball 
lields  and  for  a  drill  ground  for  the  cadets,  as  well  as  a 
(juarter-mile  outdoor  running  track.  This  stadium  will 
have  seats  for  (),000  persons.  The  building  site  is  on  a 
rather  .steep  hill,  with  llie  building  at  the  upper  half  of 
the  lot.  Consequently  the  stadium  could  be  built  at  the 
lower  half  and  so  arranged  that  the  upper  platform  and 
|n-omenade  of  the  stadium  would  be  at  the  same  level  as 
the  second-story  floor  of  the  building;  this  promenade 
in  fact  forms  a  balcony  at  this  floor  of  the  ])uilding.  Fig. 
1  is  a  plan  of  the  stadium.  As  will  be  noted  there,  it 
covers  a  plot  of  ground  68(!  ft.  long,  328  ft.  wide  at  one 
end  and  242  ft.  wide  at  the  other,  and  the  stadium  struc- 
ture incloses  about  three  sides  of  this  area.  The  fourth 
side,  which  is  on  Florida  Ave.,  is  about  10  ft.  higher 
than  the  sidewalk  at  that  street,  and  the  ground  is  held  by 
Si  concrete  retaining  wall  that  also  forms  a  parapet  on  the 
lower  side  of  the  playing  field.  Fig.  2  is  a  view  looking 
over  the  field  toward  the  stadium  and  the  building  dur- 
ing its  construction. 

As  will  be  noted  in  Fig.  3,  the  general  design  of  the  sta- 
dium comprises  reinforced-concrete  columns  carrying  gird- 
er's which  are  inclined  for  the  ste]i  ])ortion  and  which  are 


■.^ 


%ja^^ 


1^  Si  «»««.«'■ 


,    T    )    I 


IV 


\\\  i   111  111  ffl 


FIG.    2.      LOOKING    OVER    THE    PLAYING    FIELD    TOWARD   STADIUM    AND    SCHOOL    BUILDING 
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horizontal  in  the  promenade  portion  oi'  tlie  structure. 
Tiiese  columns  in  turn  are  spanned  by  reinforced-concrete 
steps,  in  the  risers  of  which  are  embedded  staples  into 
wiiich  chairs  can  be  fitted.  In  the  corridors,  intermediate 
steps  with  risers  of  8  in.  and  treads  of  !)l/2  ii-  'i''e  in- 
serted. 

Along  the  building  front,  the  horizontal  promenade  part 
of  the  stadium  forms  a  roof  to  a  corridor  opening  into 
the  basement  of  the  building,  which  is  used  as  an  indoor 
lunning  track.  On  this  account  the  promenade  is  pro- 
vided with  glass  i)anels.  and  the  risers  in  the  upper  part 
of  the  stadium  are  similarly  opened,  in  order  to  light  the 


Typical 

5ec+io 


of  the  view,  Vig.  2,  whence  it  was  spouted  to  all  parts  of 
the  work  with  the  exception  of  some  of  the  stadium  at 
the  11th  St.  corner,  which  was  too  far  away  to  be  reached 
by  the  spouts.  The  spouts  were  carried  on  cableways  fus- 
pended  from  another  tower  that  w^as  moved  from  place  to 
place  on  the  work  as  required.  These  towers  were  both 
]  70  ft.  high.  With  them  over  35,000  cu.yd.  of  concrete 
was  deposited. 

Somewhat  novel  provisions  were  included  in  the  coti- 
crete  specifications.  Instead  of  specifying  a  1:2:4  or 
1:21/2:5  mixture,  the  specifications  were  that  the  volume 
of  sand  should  equal  ."iO^r  of  the  volume  of  aggregate,  and 
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FIG.    3.      DETAILS   OP    STADIUM   ON    SIDK    WHERE   IT   CONNECTS    WITH    BUILDING 


track.  The  main  columns  at  this  location  are  founded  on 
the  retaining  wall  that  holds  back  the  earth  of  the  running 
track,  as  shown  in  the  section  in  Fig.  3.  Here  also  the 
inclined  beams  overhang  the  lower  column,  as  shown  in 
Fig.  3,  in  order  to  provide  a  roofed  pit  where  the  con- 
testants at  games  may  sit.  In  the  remainder  of  the  sta- 
dium, however,  the  lower  column  is  immediately  under  the 
lower  railing  of  the  stadium. 

The  structure  is  entered  by  two  inclines  at  the  lower  cor- 
ners of  the  lot  and  by  one  or  two  staircases  leading  down 
to  the  ground  behind  the  stadium.  There  are  no  stair- 
cases through  the  stadium  proper,  as  is  common  in  similar 
structures. 

Expansion  is  provided,  according  to  the  detail  shown 
in  Fig.  3,  between  the  columns  and  where  the  promenade 
floor  joins  the  building  and  along  the  steel  balcony  wall. 
That  detail  at  the  field  balcony  wall  is  particularly  novel, 
involving  as  it  does  the  double-turned  copper  plate  shown. 

The  concrete  work  of  both  building  and  stadium  was 
carried  out  practically  entirely  from  one  plant  on  13th 
St.  This  plant  was  so  located  that  wagons  with  material 
could  drive  in  from  the  street  and  dump  the  material  into 
hoppers  above  the  mixer.  The  mixed  concrete  was  de- 
livered to  hoppers  elevated  to  the  tower  shown  at  the  left 


the  cement  should  be  in  such  quantity  that  every  6%  cu.ft. 
of  concrete  in  place  should  contain  not  less  than  941/2  Ih. 
of  cement.  The  concrete  was  tested  every  so  often  and  the 
mix  made  to  fit  the  test  according  to  the  specifications. 
It  amounted  to  about  a  little  leaner  than  a  1:2:4  mix- 
ture and  was  used  in  all  the  foundation  work.  For  the 
reinforced-concrete  work  the  same  specifications  prevailed, 
except  that  instead  of  the  cement  equaling  Gi/^  cu.ft.  the 
s])ecification  read  that  the  "volume  of  sand  shall  be  50% 
of  the  volume  of  aggregate,  and  the  cement  shall  be 
such  that  every  fi/^  cu.ft.  of  concrete  in  place  will  contain 
not  less  than  9414  lb.  of  cement."  This  mixture  was 
somewhat  richer  than  a  1:2:4. 

The  site,  as  stated  above,  was  on  a  very  steep  hill,  and 
a  great  amount  of  steam-shovel  grading  was  required  be- 
fore the  concrete  was  to  be  started;  aliout  100,000  cu.yd. 
of  excavation  was  made. 

The  new  Central  High  School  building  is  being  built 
by  the  District  of  Columbia,  under  the  general  direction 
of  Snowden  Ashford,  Municipal  Architect,  and  Wm.  B. 
Ittner,  of  St.  Louis,  Mo.,  as  consulting  architect.  The 
concrete  work  is  being  done  by  the  Hammett  Fireproofing 
Co.,  of  AA'ashington,  D.  C,  of  which  company  K.  G. 
Fletcher  is  General  Superintendent. 
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A-Eaotlhier  East  Raver  T^aairaell 

A  liiiiiicl  inultT  (he  \\:\s\  l.'ivcr  fipi'  till'  i-ii|iiil  ti'iiiisil 
siiliway  svsli'iu  was  put  under  ciuitriut  liy  tlic  N'mv  York 
City  J'ul)lic  Service  Coniniission  on  Jnii.  l.'S.  tlie  suceess- 
I'ul  bidders.  l)eiii<j;  Uootli  &  I'liiin.  Ltd.  'I'lie  coiitraet 
|>i-iit'  is  $().(i;?!).000,  luul  tlic  (Miutiact  tinic  i>\'  coniplc- 
titiu  is  v'T  uiuutlis.  Tlie  tunnel  is  to  extend  from  East 
I  nil  SI.  ill  tlie  liuiou.uh  of  Maidiattan  to  North  7th  St. 
in  tlie  iiorouyli  of  iirooklyn.  This  location  is  about  a 
mile  north  of  the  Williamsburg  bridge  over  the  river  and 
about  a  mile  south  of  the  Pennsylvania  R.l?.  tunnels 
under  the  ri\er.  Scmie  delay  has  oeeurred  in  the  award 
of  the  contract  throufih  the  cfTorts  of  D.  1).  MeBean  and 
associates  to  have  the  commission  iidojjt  the  plan  of 
tunnel  construction  which  Mr.  McBcan  invented  and 
whi(h  was  used  in  the  construction  of  one  of  the  Harlem 
Kiver  tunnels  for  the  rapid-transit  system  in  1903. 

As  many  of  the  readers  of  Engineering  News  will  recall, 
the  ^IcBean  system  consists  in  dredging  a  trench  in  the 
i)ottom  of  the  river,  driving  in  the  trench  two  lines  of 
sheet  piling,  and  sinking  a  timber  roof  on  top  of  the  pil- 
ing, the  whole  forming  a  caisson  in  which  the  tunnel 
structure  is  built.  An  advantage  claimed  by  j\Ir.  Me- 
Bean for  his  system  is  that  it  is  possible  hy  it  to  bring 
the  roof  of  the  tunnel  closer  to  the  river  bottom  than  can 
safely  be  done  with  tunnels  driven  by  the  shield  system, 
which  is  the  ])lan  of  construction  contemplated  in  the 
commission's  plans  and  to  be  used  by  Booth  &  Flinn. 

Besides  the  obstruction  to  navigation  Avhieh  would 
occur  during  the  construction  of  the  tunnel  under  the 
^IcBean  system,  it  was  found  that  in  view  of  future 
possible  deepening  of  the  East  Eiver,  to  enable  the  larg- 
est-sized battleships  to  reach  the  Brooklyn  Navy  Yard 
at  all  stages  of  the  tide,  it  would  be  necessary  to  dredge 
the  trench  for  the  ]\rcBean  system  to  a  depth  as  great 
as  90  ft.  below  the  water  surface.  In  the  Harlem  Eiver 
the  depth  of  the  trench  was  not  over  .50  ft.  Under  these 
conditions  it  was  felt  that  there  would  be  no  advantage 
in  the  McBean  system. 
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The  freight  line  of  the  New  York  Central  R.E.  along 
the  west  side  of  New  York  City  is  to  be  reconstructed 
so  as  to  eliminate  grade  crossings  practically  through- 
out the  whole  length  from  the  northern  boundary  of  the 
city  to  the  southern  end  near  Canal  St.  Plans  have  been 
worked  out  by  the  railroad  in  the  course  of  several  years 
past,  and  recently  in  conference  with  city  officials  an 
agreement  was  reached  on  the  substantial  points  of  the 
improvement.  The  work,  including  electric-traction 
equipment,  is  estimated  to  cost  nearly  $50,000,000.  The 
city  will  donate  some  land  needed  for  the  improvement 
but  will  pay  no  money. 

Tunnel,  or  covered  subway,  will  be  built  along  Inwood 
Hill   just  south  of   Spuyten   Duyvil   from   the   Harlem 


Slii|)  Ciimil  at  the  ikjiiIi  end  uf  .Manliattaii  Island  soutli 
In  Dyckman  St.,  for  luur  tracks,  and  tlnoiigli  l*'ort  Wash- 
ington I'ark  ;  almig  ii|i]icr  lii\('rside  i'ark  from  15lird  to 
i;{.5tli  St.  will  be  a  yard  and  six  running  tracks;  and 
along  lower  Riverside'  Park  from  128th  St.  to  72nd  St., 
six  tracks  fanning  out  to  tlie  yards  below  72nd  St. 

Elevated  structure  will  l)e  Gmplv)yed  at  the  crossing  of 
Dyckman  St.,  at  .Manhattan  St.  and  on  the  entire  yard 
and  trackage  system  south  of  59th  St.  A  four-track  ele- 
\at('<l  structure  is  to  run  along  12th  Ave.  and  Marginal 
St.  to  the  entrance  of  the  ;50th  St.  yard  at  :58th  St. 
South  of  the  yard  a  two-track  elevated  railway  is  to  i)e 
built  on  private  right-of-way  just  east  of  West  St.,  as  far 
south  as  Canal  St. 

The  present  agreement  is  the  outcome  of  vigorous  agi- 
tation carried  on  for  many  years  against  the  New  York 
Central's  occupancy  of  11th  Ave.,  10th  Ave.  and  con- 
necting streets  Avith  its  freight  trains,  a  condition  of 
great  danger  to  life  and  interference  with  traffic.  In 
part  also  it  results  from  the  efforts  of  the  Riverside  Park 
region  residents  to  do  away  with  smoke  and  noise  from 
locomotives  on  the  tracks  alongside  the  park.  The  scheme 
as  adopted  is  probably  as  much  aesthetic  improvement  as 
traffic  improvement. 

An  important  feature  provided  for  future  development 
in  this  scheme  is  the  possibility  of  a  connecting  cross- 
town  tunnel  or  subway  near  57th  St.  eastward  to  Grand 
Central  Termi:ial,  which  would  permit  New  York  Central 
passenger  trains  to  be  run  into  the  city  over  the  west- 
side  line  instead  of  over  the  Harlem  R.E.  and  through 
the  Park  Ave.  tunnel.  The  capacity  of  the  tunnel  and 
the  Harlem  E.E.  line,  whose  four  tracks  must  carry  be- 
tween Grand  Central  Terminal  and  Mott  Haven  all  traf- 
fic of  the  New  York  Central  and  Nev^^  York,  New  Haven 
&  Hartford  lines,  has  long  been  inadequate,  and  no  in- 
crease of  capacity  is  possible  except  by  a  scheme  such 
as  the  west-side  diversion  contemplated  for  future  con- 
struction. 


Seatt^l©  Wood  Wates"  Pipe  Fg^aHs 

Breaks  in  one  of  the  wood-stave  supply  mains  of  Seat- 
tle, Wash.,  while  the  second  and  older  conduit  was  out 
of  commission  for  repairs,  cut  off  the  water-supply  of 
parts  of  the  city  for  several  days,  beginning  on  the  night 
of  Jan.  7-8.  An  emergency  supply  was  provided  by  con- 
veying water  in  tank  cars  to  barrels  distributed  through- 
out the  dry  section.  Leaks  in  the  conduit  in  service 
were  reported  and  repaired  on  Jan.  7.  After  the  water 
was  turned  into  the  conduit,  a  section  150  to  200  ft. 
long  collapsed,  possibly  due  to  undermining  from  the 
leaks.  By  working  almost  continuously  for  48  hr.  the 
conduit  was  restored  to  service  about  7 :  30  p.m.,  but 
about  three  hours  later  some  75  ft.  more  of  conduit  failed 
a  half  mile  lower  down.  This  was  repaired  and  water 
service  at  last  restored  in  about  24  hr.  The  repairs  were 
made  under  the  direction  of  L.  B.  Youngs,  superintend- 
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ent  of  water-works.  On  Nov.  19,  1911,  hotli  of  tlicsc 
wood-stave  supply  conduits  were  put  out  of  service  by  a 
flood  which  washed  out  a  bridge  supporting  them  and 
did  other  damage.  (See  Engineerincj  News,  Dec.  14, 
1911,  for  an  account  of  the  flood,  the  damage  it  wrouglit 
and  emergency-repair  methods.)  After  that  flood  tlio 
Fire  Underwriters  Association  renewed  its  recommenda- 
tions of  1906  for  a  salt-water  high-pressure  fire-protec- 
tion system.  Later,  A.  H.  Dimock,  city  engineer,  advised 
a  fresh-water  system  instead,  utilizing  an  existing  pumic- 
ing station  on  Lake  Washington  (building  a  new  station 
at  the  foot  of  Lake  Union  and  reinforcing  the  water 
mains  at  various  points).  Some  of  the  larger  mains  rec- 
ommended have  been  put  in,  and  the  Lake  Washington 
station  has  been  kept  available.  During  the  last  three 
years  Messrs.  Dimock  and  Youngs  have  recommended 
the  construction  of  additional  reservoirs  for  the  sections 
deprived  of  water  on  Jan.  8  to  10.  Since  the  recent  ac- 
cident, there  has  ))een  much  talk  of  the  imperative  need 
for  a  third  sujcply  conduit,  to  be  built  of  concrete. 

Frederick  E.  Harris,  of  the  Corps  of  Civil  Engineers, 
U.  S.  N.,  has  been  appointed  and  confirmed  as  chief  of 
the  Bureau  of  Yards  and  Docks  of  the  Navy  Department, 
with  the  rank  of  rear-admiral.  He  succeeds  H.  R.  Stan- 
ford, Corps  of  Civil  Engineers,  U.  S.  N.,  who  has  just 
completed  his  four-year  term  as  chief  of  the  bureau. 

Mr.  Harris  was  born  in  New  York  City  in  1875  and 
graduated  with  the  degree  of  mechanical  engineer  from 
Stevens  Institute  in  1896.  He  entered  the  Corps  of 
Civil  Engineers  in  1903  and  since  that  time  has  served 
successively  at  Charleston,  S.  C,  Guantanamo,  Cuba, 
Washington,  D.  C,  Brooklyn,  N.  Y.,  and  Philadelphia, 
Penn.  At  Brooklyn  he  had  charge  of  the  difficult  con- 
struction of  dry  dock  No.  3 


A  Luncheon  in  Honor  of  Henry  W.  Hodj^e.  recently  ap- 
pointed a  member  of  the  Public  Service  Commission  of  New 
■V'ork  City,  was  given  at  the  Railroad  Club  in  New  York  City 
on  Jan.  12  and  was  attended  by  40  of  the  leading  engi- 
neers in  New  York,  while  many  unable  to  be  present  sent  re- 
grets. William  J.  Wilgus  acted  as  toastmaster,  and  brief 
speeches  were  made  by  a  number  of  those  present,  the  key- 
note of  the  speeches  being  the  service  rendered  to  the  pro- 
fession and  to  the  public  by  Mr.  Hodge  in  accepting  the  office, 
and  the  value  to  the  public  in  having  in  positions  of  such  re- 
sponsibility engineers  who  understand  the  technical  matters 
with  which  the  commission  has  to  deal  and  who  possess  tlie 
necessary  executive  ability  and  personal  qualifications  for 
success    in    the    work. 

Elevated-Railway  Third  Track  in  Service — The  new  ex- 
press-track system  of  the  elevated  railways  in  Manhattan  and 
Bronx  Boroughs,  New  York,  was  put  into  operation  on  Mon- 
day, Jan.  17,  1916.  Construction  was  practically  completed  a 
niontli  or  two  since.  The  new  trackage,  as  described  in 
"Engineering  News,"  Sept.  30,  1915,  p.  625,  affects  three  of 
the  four  lines:  Ninth  Ave.,  Third  Ave.  and  Second  Ave.  The 
middle  or  express-train  track  heretofore  existing  on  the 
Ninth  Ave.  line  from  116th  St.  south  to  14th  St.  has  been  ex- 
tended south  about  3  mi.  to  Rector  St.  and  north  2  mi.  to  157th 
St.,  and  both  old  and  new  portions  provided  with  intermediate 
stations,  the  longest  station  interval  now  being  from  66tli  to 
116th  St.  (instead  of  14th  to  116th).  The  Third  Ave.  line, 
which  had  a  short  length  of  middle  track,  has  been  third- 
tracked  for  the  full  length  from  City  Hall  to  Bronx  Park, 
and  the  Second  Ave.  line  from  Chatham  So.uare  to  the  Harlem 
River  bridge.  The  old  double-track  bridge  was  replaced  by 
a  four-track  structure  ("Engineering  News,"  Sept.  2,  1915, 
p.  437).  The  systein  as  now  operated  should  develop  a  rush- 
hour  capacity  some  25%  greater  than  it  had  as  previously 
operated  and  should  relieve  the  load  on  the  subway. 
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Mr.  C.  R.  Sumner  has  been  appointed  City  Engineer  of 
Hermosa  Reach,  Calif. 

Mr.  C.  M.  James,  Assistant  to  the  Third  Vice-President  of 
the  Atlantic  Coast  Line  R.R..  at  Wilmington,  Del.,  has  been  ap- 
pointed  Engineer  of  Construction   of  that   railroad. 

Mr.  John  H.  Hanna,  M.  Am.  Soc.  C.  E.,  formerly  Chief 
Engineer  of  the  Capital  Traction  Co.,  of  W-^shington,  D.  C, 
has  been  elected  Vice-President  in  charge  of  the  operations  of 
the  company. 

Mr.  Guy  A.  Rupp,  formerly  in  the  Maintcnance-of-Way  De- 
partment of  the  Lehigh  Valley  R.R.,  has  been  appointed  Con- 
structing Engineer  of  the  Pennsylvania  Trojan  Powder  Co., 
at  Allentown,  Penn. 

Mr.  H.  C.  May,  Superintendent  of  Motive  Power  of  the 
Chicago,  Indianapolis  Ik  Louisville  Ry.,  has  been  appointed  to 
a  similar  position  on  the  Lehigh  Valley  R.R.,  with  headquar- 
ters at  South  Bethlehem,   Penn. 

Mr.  E.  B.  Hillegass,  Assistant  Engineer  of  the  Atlantic 
Coast  Line  R.R.,  at  Rocky  Mount,  N.  C,  has  been  appointed 
Engineer  of  Roadway,  with  headquarters  at  Savannah,  Ga. 
He  succeeds  Mr.  C.  J.   Chcnworth. 

Mr.  E.  Owen  McCann,  head  of  the  Engineering  Depart- 
ment of  St.  Ignatius  University,  San  Francisco,  Calif.,  has 
opened  offices  as  Consulting  Mining  and  Civil  Engineer  in 
the  Mills  Building,  San  Francisco. 

Mr.  Kenneth  B.  Ward,  of  Painesville,  Ohio,  has  been  elected 
City  Manager  of  Sandusky,  Ohio,  by  the  Board  of  Commis- 
sioners of  that  city,  at  an  annual  saluary  of  $3,600.  Mr.  Ward 
is  a  graduate  of  Ohio  State  University. 

Maj.  George  B.  Pillsbury,  M.  Am.  Soc.  C.  E.,  Corps  of  Engi- 
neers, U.  S.  A.,  New  London,  Conn.,  will  be  transferred  to  suc- 
ceed Maj.  R.  R.  Raymond  at  Los  Angeles,  Calif.  Major  Ray- 
mond will  leave  for  Honolulu  on  Feb.  1. 

Mr.  Claude  L.  Van  Auken,  formerly  of  the  Valuation  De- 
partment of  the  Chicago,  Milwaukee  &  St.  Paul  Ry.,  has  been 
appointed  Assistant  Engineer  on  the  valuation  of  Chicago 
Terminals  for  the  Chicago,  Rock  Island  &  Pacific  Ry. 

Mr.  Collingwood  Schreiber,  Hon.  M.  Can.  Soc.  C.  E.,  Consult- 
ing Engineer  to  the  Canadian  Government  and  a  noted  author- 
ity on  railroad  engineering,  has  received  from  King  George 
of  England  the  title  of  Knight  Commander  of  the  Order  of 
St.  Michael  and   St.  George. 

Capt.  George  H.  Norton,  Deputy  Engineer  Commissioner  of 
the  Department  of  Public  Works  of  Buffalo,  N.  Y.,  has  been 
elected  City  Engineer  of  that  city.  Captain  Norton  is  a  grad- 
uate of  Cornell  University.  He  entered  the  service  of  the  city 
in   1898   as  Assistant   Engineer. 

Mr.  Harland  Bartholomew,  who  recently  resigned  as  Sec- 
rectary  of  the  Newark,  N.  J.,  City  Planning  Commission,  is 
now  Engineer  of  the  Citizens'  City  Plan  Committee  of  St. 
Louis,  Mo.,  an  unofficial  organization  which  will  cooperate 
with  the  City  Plan  Commission  in  solving  certain  traffic 
problems. 

Mr.  H.  B.  Greene,  Superintendent  of  the  Wheeling  divi- 
sion of  the  Baltimore  &  Ohio  R.R.,  at  Wheeling,  W.  Va.,  has 
been  appointed  Superintendent  of  the  Cleveland  division, 
to  succeed  Mr.  W.  T.  Lechlider,  who  recently  resigned.  Mr. 
Greene  will  assume  liis  new  duties  Feb.  1,  with  headquarters 
in  Cleveland. 

Messrs.  Isham  Randolph,  M.  Am.  Soc.  C.  E.,  and  George  F. 
Stickney,  M.  Am.  Soc.  C.  E.,  have  been  engaged  by  the  Lake 
Erie  &  Ohio  River  Canal  Board  to  report  upon  the  project 
of  the  board,  now  under  way.  Mr.  George  M.  Lehman,  M. 
Am.  Soc.  C.  E.,  Chief  Engineer  of  the  board,  will  act  with 
them  in  completing  the  report. 

Mr.  R.  B.  Miller,  former  Traffic  Manager  of  the  Oregon- 
Washington  Railway  and  Navigation  Co.,  has  resigned  to  ac- 
cept a  position  with  Twohy  Bros.,  railroad  contractors,  Port- 
land and  San  Francisco.  He  is  to  be  connected,  it  is  under- 
stood, with  the  construction  of  the  California  &  Oregon 
Coast    R.R.    from    Grant's    Pass    toward    Crescent    City,    Calif. 

Mr.  David  H.  Goodwillie,  Assoc.  M.  Am.  Soc.  C.  E.,  former 
Superintendent  of  Water-Works  of  Toledo,  Ohio,  has  been 
appointed  Director  of  Service  of  that  city  by  Mayor-Elect 
Milroy.  Mr.  Goodwillie  is  a  graduate  of  Cornell  University. 
For  some  time  before  going  to  Toledo,  in  1909,  he  was  engaged 
by  the  United  States  Steel  Corporation  to  introduce  and  in- 
stall filter  plants. 

Mr.  I.  J.  Stander,  who  was  connected  with  the  Department 
of  Docks  and   Ferries  of  New   York  City   for   16   yr.,   has   or- 
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Kiinliod  the  Hrni  of  I.  J.  Stuiulor  *  Co..  Im-.,  with  oIIUch  ut  118 
Kn8t  2Sth  St.,  N«-w  York  City,  to  conduft  ii  niwierul  eimlncerlnK 
iiiul  fontrnt'tlriK  buHlncMH,  with  Mpecia)  rrfcrt-nco  to  the  con- 
Btructlon  of  bulkhciul  wiiIIh,  plera,  dockH  iintl  submurino  and 
houvy  foutuliitton  work. 

Mr.  Wlllliiin  A.  Haohr.  of  ChlcaKC  consulting  clectrlciil  on- 
Bltu>rr,  buH  boon  luiinfd  by  the  Morchiints  I'owor  Co.,  of  Moin- 
phJH,  Term.,  a«  Um  nrbltrutor  In  UHCt-rtalnlnK  the  value  of  the 
plant,  tran.MMilHitlon  lines,  etc.,  which  arc  to  be  taken  over  by 
the  city.  The  (.MninilMstlonerH  of  the  city  will  select  another, 
and  a  third  Is  to  be  selected  by  these  two.  A  bond  Issue  of 
11,600,000   has   been    voted    for   the    ijurchase. 

Messrs.  Tudor  U.  Williams  and  Ue.\  D.  Richardson,  Assoc. 
M.  Am.  Soc.  O.  K.,  announce  the  dissolution  of  their  partner- 
ship under  the  tlrni  name  of  AVIlUainH  &  nichard.son,  82.S 
Connell  ItulldlnK,  Serantiin,  I'enn.  Mr.  Ulchardson  will  carry 
on  a  j;eneral  contractInK  and  en^J^lneerln^^  business,  speclallz- 
UiK  In  the  dealftn  and  construction  of  reinforced  concrete, 
at  the  same  address,  under  the  name  of  the  R.  D.  Richardson 
Construction  Co. 

Mr.  K.  R  Walker,  formerly  Manapter  of  the  Water-Works 
Department  of  the  International  Steam  Pump  Co.,  and  recently 
Kastern  Representative  of  John  H.  McGowan  Co.,  is  now  rep- 
resentative in  eastern  New  York,  New  Jersey  and  the  New 
EnKland  States  of  the  National  Transit  Pump  and  Machine 
Co.,  of  OH  City,  Penn.,  wltli  head(iuarters  at  30  Church  St., 
New  York  City.  The  National  Transit  I'ump  and  Machine  Co. 
was  a  former  subsidiary  of  the  Standard  OH  Co. 

Mr.  Ervln  G.  Bailey,  M.  Am.  Soc.  M.  E.,  Mechanical  Engineer 
of  the  Fuel  TesthiK  Co.,  Boston,  Mass.,  will  hereafter  devote 
his  entire  time  to  the  newly  organized  Bailey  Meter  Co., 
which  has  been  incorporated  to  manufacture  and  sell  a  most 
complete  line  of  recordinf?  meters  and  instruments  for  power- 
plant  and  other  similar  uses.  The  Bailey  meters  have  been 
developed  durinpr  the  past  six  years  in  the  mechanical-engi- 
neering department  of  the  Fuel  Testing  Co.,  to  which  concern 
Mr.  W.  B.  Calkins,  Mr.  Bailey's  partner  since  that  company 
was   organized,    will    continue    to   give   his   personal    direction. 

Mr.  F.  W.  Ballard,  Assoc.  Am.  Inst.  E.  E.,  former  Commis- 
sioner and  Engineer  of  the  Light  and  Heat  Division  of  the  City 
of  Cleveland,  has  opened  offices  at  Sll  Swetland  Building,  in 
that  city,  for  the  general  practice  of  engineering  and  archi- 
tecture, giving  particular  attention  to  the  design  of  light 
and  power  plants,  industrial  buildings  and  factory  buildings 
of  all  kinds,  and  to  appraisal  of  public  utilities  and  industrial 
properties.  Mr.  Roy  Husselman,  Chief  Draftsman  and  Con- 
struction Engineer  of  the  Municipal  Electric  Light  Plant, 
will  be  associated  with  him.  The  name  of  tlie  new  firm  v.ill 
be  F.  W.  Ballard  &  Co. 

Mr.  William  H.  Yates,  M.  Am.  Soc.  C.  E.,  author  of  the 
article  "How  the  New  Y'ork  State  Barge  Canal  Will  Be 
Operated,"  in  this  issue  of  "Engineering  News,"  was  gradu- 
ated from  Columbia  University  in  1903  and  was  Instructor 
in  Civil  Engineering  at  that  institution  from  1903  to  1907. 
From  the  latter  year  until  1911  he  was  Assistant  Engineer, 
Headquarters  Department,  New  York  City  Board  of  Water 
Supply.  From  1911  to  1915  he  was  Supervising  Engineer, 
Office  of  State  Engineer  and  Surveyor,  at  Albany.  Since  March, 
1915,  he  has  been  engaged  in  independent  practice  in  New  Y'ork 
City,  with  office  at   52  Wall   St. 

Mr.  T.  Houston  Johnston,  of  Atlanta,  Ga.,  has  been  elected 
engineer  to  the  Western  &  Atlantic  R.R.  re-leasing  commis- 
sion, a  body  elected  by  the  Georgia  legislature  to  handle  the 
question  of  re-leasing  this  road,  which  is  owned  by  the  state 
and  at  present  leased  to  the  Nashville,  Chattanooga  &  St. 
Louis  By.  Mr.  Johnston  has  been  special  valuation  engineer 
of  the  Federal  Government.  He  will  work  with  the  Interstate 
Commerce  Commission  engineers  who  are  revaluing  the  road 
and  will  check  their  results.  The  commission,  under  powers 
granted  it  by  the  legislature  at  a  special  session,  is  consid- 
ering the  extension   of  the   road   to  the   seaboard. 

Mr.  John  Meigs,  M.  Am.  Soc.  C.  E.,  lately  director  of  the 
Department  of  Wharves,  Docks  and  Ferries  of  the  City  of 
•'hiladelphia,  and  previously  for  15  yr.  in  charge  of  engineering 
design  and  construction  work  of  varied  cliaracter,  has  opened 
offices  at  614  Pennsylvania  Building,  Philadelphia,  to  conduct 
a  general  consulting  and  constructing  engineering  practice. 
He  will  give  special  attention  to  the  investigation,  valuation, 
design,  construction  and  operation  of  public  and  private  engi- 
neering works  and  industrial  plants,  including  general  river, 
harbor  and  port  improvements,  foundations,  bridges,  buildings, 
power  plants,   water-supply,   sewerage  and  pavements. 

Mr.  A.  M.  Nelson,  M.  Am.  Soc.  C.  E.,  was  elected  Tennessee 
State  Highway  Engineer  by  the  State  Highway  Commission 
on   Jan.    11,   his   appointment   taking   effect    immediately.      Mr. 


NelHon  Ih  a  (graduate  of  WaHhliiKlon  mid  Leo  IJnIverHlly. 
Ho  wna  AHslHtant  Engineer  of  Valuation  of  lli<-  Oregon  Short 
Lino  R.R.  and  was  In  charge  of  highway  construction  In 
Utah,  Idaho  and  other  western  statCM  under  the  auspices  of  tin- 
railroad  company,  Mr.  Nelson  will  hold  three  conferences  of 
road  olIlclalH— at  Knoxvllle,  Feb.  15  to  IS;  Nashville,  Feb.  22  to 
Z'l;  and  Jackson,  l''eb.  29  to  Mar.  3.  The  engineering  depart- 
ment of  the  University  of  Tennessee  will  aid  In  conducting 
these  conferences. 

Mr.  David  S.  Carll,  M.  Am.  Soc,  ('..  E.,  has  retired  from  tho 
office  of  General  Manager  of  the  Capital  Traction  Co.,  of  Wash- 
Ington,  D.  C,  i-ctainlng  his  position  as  Vice-President  and 
nienil)er  of  the  Hoard  of  Directors  of  thiit  company.  Mr.  (^arll 
was  born  in  1S55.  Ills  flr.st  important  position  was  Assistant 
Engineer  on  location  work  on  the  Long  Island  U.K.,  between 
I'atchogue  and  Easlport.  He  was  also  Assistant  Engineer  In 
charge  of  the  construction  of  8  ml.  of  the  New  York,  West 
Shore  &  Buffalo  Ry.,  in  Ulster  County,  New  York.  From  1884 
to  1S86  he  was  leveler  and  transltman  in  the  employ  of  New 
York  City.  In  1.SS7-S8  he  was  assistant  engineer  on  the  con- 
struction of  cable-car  lines  in  Kansas  City,  Mo.  In  1900  he 
served  as  resident  engineer  on  the  installation  of  cable  lines 
for  the  Washington  &  Georgetown  Railroad  (;o.  From  Septem- 
ber, 1892,  to  March,  1908,  he  was  Chief  Engineer  of  the  Capital 
Traction  Co.,  in  the  latter  year  being  made  Second  Vice-Presi- 
dent and  General  Manager  of  the  company.  Appieclatlon  of 
Mr.  Carll  and  an  estimate  of  his  worth  and  service  were  ex- 
pressed by  the  Board  of  Directors  in  a  resolution  adopted 
on  Jan.  12.  The  active  direction  of  the  engineering  of  the 
company  will  be  taken  over  by  Mr.  John  H.  Hanna,  as  noted 
on   the   preceding   page. 
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Loren  Edward  Hunt,  Assoc.  M.  Am.  Soc.  C.  E.,  Chief  As- 
sistant City  Engineer  of  San  Francisco,  died  recently  at  his 
home  in  that  city.  He  was  born  in  Austin,  Minn.,  46  years 
ago  and  was  a  graduate  of  the  University  of  California.  He 
was  at  one  time  an  instructor  in  the  civil-engineering  depart- 
ment of  the  university  and  served  in  the  United  States 
Forest  Service  previous  to  his  connection  with  the  City  of 
San  Francisco. 

Adolphe  Greiner,  a  piominent  international  figure  in  steel 
circles,  died  at  Seralng.  near  Liege,  Belgium,  on  Nov.  20,  1915, 
at  the  age  of  72.  For  many  years  he  had  been  connected 
with  the  John  Cockerill  Co.,  of  that  place,  and  for  28  years 
before  his  death  had  been  general  director.  He  was  a  memoer 
of  the  International  Association  for  Testing  Materials  and 
tlie  congress  member  for  Belgium.  He  was  also  chairman 
of  the  Iron  and  Steel  Committee  of  that  association. 

William  W.  Follett,  M.  Am.  Soc.  C.  E.,  a  well-known  con- 
sulting engineer  in  the  Southwest,  died  at  his  home  in  El 
Paso  Tex.,  Dec.  30,  at  58  years  of  age.  He  was  born  in  New 
Sharon,  Me.,  and  was  a  graduate  of  the  University  of  Mich- 
igan, which  in  1914  conferred  upon  him  the  honorary  degree 
of  Master  of  Engineering.  Mr.  Follett  went  to  El  Paso 
in  18S9  to  act  as  consulting  engineer  for  the  United  States 
Geological  Survey,  which  was  then  conducting  investigations 
of  the  international  dam  proposed  for  the  Rio  Grande  in  that 
vicinity.  He  was  later  appointed  consulting  engineer  of  the 
American  section  of  the  International  Boundary  Commission, 
en  which  he  served  for  16  years.  During  that  period  he  be- 
came recognized  as  an  authority  on  water-boundary  matters 
and  was  said  to  know  tlie  Rio  Grande  River  better  than  any 
other  man.  He  acted  also  at  one  time  as  consulting  engineer 
of  the  El  Paso  &  Southwestern  System  in  planning  the  water- 
supply  for  the  system  from  the  White  Mountains  of  New 
Mexico. 

Oliver  G.  Gayley,  First  Vice-President  of  the  Pressed  Steel 
Car  Co.,  Pittsburgh,  and  Vice-President  of  the  Western  Steel 
Car  and  Foundry  Co.,  Chicago,  died  at  his  home  in  New 
York  City,  Jan.  9,  at  56  years  of  age.  He  was  born  in  West 
Nottingham,  Md.,  and  educated  at  the  West  Nottingham  Aca- 
demy and  the  Franklin  Institute,  in  Philadelphia.  After  fin- 
ishing his  education  Mr.  Gayley  entered  the  service  of  the 
Pennsylvania  R.R.  as  a  civil  engineer.  Eight  years  later  he 
became  Division  Engineer  on  the  Philadelphia  &  Reading  Ry. 
and  was  subsequently  an  operating  official  of  the  St.  Louis 
Car  Wheel  Co.  and  General  Manager  of  the  Safety  Car  Lighting 
and  Heating  Co.,  of  which  he  was  a  director  at  the  time  of 
his  death.  Mr.  Gayley's  first  position  with  the  Pressed  Steel 
Car  Co.  was  that  of  General  Manager  of  Sales,  from  which  he 
rose  to  that  of  First  Vice-President.  He  was  also  a  director 
of  the  Chicago  &  Calumet  River  R.R. 
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COMING   MEETINGS 

ILLINOIS     CHAPTER:     AMERICAN    WATER- WORKS    ASSO- 
CIATION. 
Jan.  25-27.     Annual  meeting,  University   of  Illinois,   Urbana. 
Secy.,  Dr.   Edward  Bartow,  Urbana,   HI. 

ILLINOIS   SOCIETY   OF    ENGINEERS   AND   SURVEYORS. 
Jan.   26-28.      Annual   meeting-.   University   of   Illinois,  Urbana, 
111.      Secy.,    E.    K.   R.   Tratman,   Wheaton,   111. 

WISCONSIN   HIGHWAY   COMMISSIONERS'   ASSOCIATION. 
Jan.    31.      Annual    meeting    in    Madison.      Secy.,    G.    H.    Main- 
waring.  Gotliam,  Wis. 

WISCONSIN    ENGINEERING    SOCIETY. 

Feb.   2.     Annual   meeting,  Madison,   Wis.     Secy.,  L.  S.   Smith, 
939    University    Ave.,    Madison,    Wis. 
INDIANA    SANITARY    AND    WATER-SUPPLY    ASSOCIATION. 
Feb.   2-.').      Annual   meeting   in   Indianapolis.      Asst.   Secy.,   W. 
F.   King.   Indianapolis,   Ind. 

INDIANA   ENGINEERING   SOCIETY. 

Feb.    S-.'i.      Annual    meeting   in    Indianapolis.      Secy..    Charles 
Brossmann,  1616  Merchants  Bank  Bldg.,   Indianapolis,  Ind. 

AMERICAN    ELECTRIC    RAILWAY    ASSOCIATION. 

Feb.   4.     Mid-winter  meeting  in   Chicago.      Secy.,   E.   B.   Bur- 
ritt,  8  W.   40th  St.,  New  York  City. 

OREGON    SOCIETY    OF    ENGINEERS. 

Feb.    7.      Annual    meeting.      Secy.,    H.    M.    Morse,    Portland, 
Ore. 

AMERICAN    INSTITUTE    OF    ELECTRICAL   ENGINEERS. 
Feb.  8-9.     Mid-winter  meeting  in  New  York  City.     Secy.,  F. 
L.  Hutchinson,  29  W.   39th  St.,   New  York   City. 

OHIO   ENGINEERING   SOCIETY. 

Feb.   9-11.     Annual   meeting  in   Columbus.     Secy.,  John  Lay- 
lin.  Norwalk,  Ohio. 
MINNESOTA   SURVEYORS  AND   ENGINEERS   SOCIETY. 

Feb.    10-12.      Annual    meeting    at    St.    Paul.      Secy.,    Geo.    H. 
Herrold,    St.    Paul,   Minn. 
ILLUMINATING    ENGINEERING    SOCIETY. 

Feb.  10-11.     Mid-winter  convention  in  New  York  City.    Secy., 
A.  S.  Miller.   29   W.   39th   St.,   New  York  City. 
NINTH   CHICAGO   CEMENT   SHOW. 

Feb.    12-19.      First    Infantry    Armory    and    Coliseum.      Secy., 
R.  F.  Hall,   208  South  La  Salle  St.,  Chicago,  111. 

CONNECTICUT   SOCIETY   OF   CIVIL    ENGINEERS. 

Feb.  14-15.     Annual  meeting  at  New  Haven.     Secy.,  J.  Fred- 
erick Jackson,   Chamber  of  Commerce   Bldg.,   New   Haven, 
Conn. 
BUILDING    INSPECTORS'    CONFERENCE. 

Feb.    14-15.      In    Chicago.      Secy.,    S.    J.    Williams,    Madison, 
Wis. 

AMERICAN  CONCRETE  INSTITUTE. 

Feb.    14-17.     Annual    convention    in    Chicago.      Secy.,   John   M. 
Goodell,    1418   Walnut   St..   Philadelphia,   Penn. 

AMERICAN  INSTITUTE  OP  MINING  ENGINEER.S. 

Feb.     14-17.       Annual     meeting    in    New    York     City.       Secy., 
Bradley  Stoughton,   29   W.   39th   St.,  New  York   City. 

ASSOCIATION   OP   ONTARIO   LAND    SURVEYORS. 

Feb.    15.      Annual    meeting    in    Toronto,    Can.      Secy.,    L.    V. 
Rorke,    Parliament   Building.   Toronto,   Ont. 

SECOND    NATIONAL    CONFERENCE    ON    CONCRETE    ROAD 
BUILDING. 
Feb.  15-18.    At  Chicago.     Secy.,  J.  P.  Beck,  208  South  La  Salle 
St.,  Chicago,  111. 

IOWA   ENGINEERING  SOCIETY. 

Feb.    16-18.      Annual    meeting    at    Des    Moines.      Secy.,   J.    H. 
Dunlap,  Iowa  City,  Iowa. 

The  San  Francisco  Association  of  the  American  Society 
of  Civil  Engineers  elected  H.  L.  Haehl,  president,  and  Jerome 
Newman,    vice    president. 

Canadian  Society  of  Civil  Engineers — The  30th  annual 
meeting  of  the  society  will  be  held  in  Montreal,  Jan.  25  to  27. 
The  secretary  is  Prof.  C.  H.  McLeod,  176  Mansfield  St.,  Mon- 
treal. 

American  Society  of  En^neering:  Contractors — The  annual 
meeting  will  be  held  in  the  Engineering  Societies'  Building, 
New  York  City,  on  Jan.  21  at  8  p.m.  The  banquet  will  be 
held  on  Jan.  22  at  7  p.m.  at  the  Caf4  Boulevard.  The  Sec- 
retary is  J.  R.  Wemlinger,  South  Perry  Building,  New  York 
City. 

Building  Inspectors'  Conference — The  conference  of  build- 
ing inspectors,  whose  first  meeting  was  held  in  New  York 
last  May,  expects  to  convene  this  year  in  Chicago  in  connec- 
tion with  the  meeting  of  the  American  Concrete  Institute 
and  the  Cement  Show,  on  Feb.  14  and  15.  The  secretary  is 
Sidney  J.  Williams,   Madison. 

Tlic  State  Hiclnvay  Commission  of  Iowa  has  decided  that 
the  highway  engineers  shall  hold  their  annual  meeting  Feb. 
1  to  3.  The  meeting  will  be  largely  devoted  to  a  study  of 
the  road  law  and  standard  specifications  for  the  various  ma- 
terials and  construction  used,  and  recent  methods  of  con- 
struction.    All   county   engineers  are   expected   to   attend   the 


sessions.  Information  concerning  the  meeting  can  be  ob- 
tained from  Thomas  H.  MacDonald,  Chief  Engineer.  Iowa 
Highway  Commission,  Ames,  Iowa. 

Tlie  Ohio  Water-Works  Association  will  hold  its  fifth  an- 
nual meeting  on  Jan.  26  and  27  at  the  Chittenden  Hotel  in  Co- 
lumbus. Ohio.  There  will  be  one  formal  address,  which  will 
be  given  by  C.  V.  Critchfield,  expert  for  the  I'ublic  Utilities 
Commission  of  Ohio.  One  session  will  be  devoted  entirely  to 
a  question-box  discussion  for  the  solution  of  knotty  problems 
bearing  upon  the  work  of  the  members.  F.  C.  Jeannot,  the 
•  secretary,  states  that  one  session  will  be  devoted  to  the  ques- 
tion, "How  much  does  it  cost  to  pump  a  million  gallons  of 
water?" 

■Western  Society  of  Knsrineers — The  officers  for  1916  have 
been  elected  as  follows:  President,  B.  E.  Grant,  division  engi- 
neer. Board  of  Local  Improvements,  Chicago;  vice  presidents, 
C.  H.  Cartlidge,  bridge  engineer,  Chicago,  Burlington  & 
Quincy  R.R. ;  D.  W.  Roper,  Commonwealth  Edison  Co.;  F.  H. 
Newell,  professor  of  civil  engineering,  University  of  Illinois; 
treasurer,  C.  R,  Dart,  bridge  engineer.  Sanitary  District  of  Chi- 
cago; trustee,  Ernest  McCullough.  The  annual  dinner  was 
held  Jan.  12,  at  which  Samuel  Insull,  of  the  Commonwealth 
Edison   Co.,   was   principal   speaker. 

American  Institute  of  Consuitinisr  Rni^ineers — The  annual 
meeting  was  held  at  the  Engineers'  Club,  New  York  City,  on 
the  evening  of  Jan.  17.  The  results  of  the  letter  ballot  for 
oflicers  were  the  election  of  Samuel  Whinery  as  president 
and  Dr.  Alex  C.  Humphreys  and  F.  A.  Molitor  as  members 
of  council.  The  retiring  president,  E.  L.  Corthell,  reviewed  the 
work  of  the  institute  during  the  year.  Doctor  Mathot,  of  Brus- 
sels, president  of  the  International  Federation  of  Institutes 
of  Consulting  Engineers,  who  was  present  as  a  guest,  de- 
scribed the  work  of  the   federation. 

American  Highway  Association — A  special  meeting  of  the 
Board  of  Directors  was  held  in  Washington,  D.  C,  Jan.  12,  to 
consider  an  invitation  from  the  American  Road  Builders' 
Association  to  join  in  holding  a  convention  at  Pittsburgh  on 
Feb.   22-25.     The   following   resolutions   were   adopted: 

Resolved,  that  in  view  of  the  understanding  very  definitely 
reached  prior  to  the  Pan-American  Road  Congress  at  Oakland, 
Calif.,  in  September,  1915,  that  there  would  be  no  other  na- 
tional road  meeting  during  the  succeeding  twelve  months, 
the  American  Highway  Association  feels  that  in  good  faith 
to  all  interested  in  the  good-roads  movement  it  cannot  ac- 
cept the  invitation  of  the  American  Road  Builders'  Associa- 
tion to  participate  in  its  proposed  congress  of  February- 
March,   1916. 

Resolved  further,  that  this  Association  expresses  its  entire 
sympathy  with  the  plans  and  purposes  of  the  American  As- 
sociation of  State  Highway  Officials  as  outlined  in  its  resolu- 
tion of  Dec.  8,  1915,  and  will  lend  all  its  efforts  to  the  success- 
ful carrying  out  of  that  plan.  With  that  end  in  view  it  is 
the  purpose  of  the  American  Highway  Association  to  co- 
operate with  the  American  Association  of  State  Highway 
officials  in  its  proposed  joint  congress  to  be  held  in  December, 
1916,  or  at  a  later  date. 

American  Concrete  Institute — The  annual  convention,  to  be 
held  at  the  Auditorium  Hotel,  Chicago,  Feb.  14  to  17,  1916, 
has  been  arranged  so  as  to  afford  those  in  attendance  the 
opportunity  of  visiting  the  cement  show  and  the  sessions  of 
the  National  Conference  on  Road  Building,  Feb.  15  to  IS. 
A  preliminary  announcement  of  the  program  includes  the 
following  papers:  "Relining  the  Winston  Tunnel,  Chicago 
Great  Western  R.R.,"  Harold  P.  Brown;  "Swimming  Pools,"  E. 
D.  Boyer;  "Novel  Features  of  Concrete  Work  on  the  New 
York  Subway,"  Robert  Ridgway  and  Ralph  E.  Goodwin;  "Cost 
Accounting  on  Concrete  Work,"  Sanford  E.  Thompson;  "Re- 
quirements of  Building  Codes  for  Columns,"  P.  P.  Furber; 
"Construction  of  Flat-Slab  Floors,"  details  of  this  paper  are 
in  the  hands  of  a  special  committee,  which  will  announce 
the  author  later;  "Genesis  of  Reinforced-Concrete  Construc- 
tion," Prof.  W.  K.  Hatt;  "A  Further  Discussion  of  the  Steel 
Stresses  in  Flat-Slab  Floors,"  Prof.  H.  T.  Kddy;  "Design  of 
Foundations  for  Reinforced-Concrete  Buildings,"  Robert  W. 
Boyd;  "Tests  Showing  Continued  Deformation  Under  Constant 
Load,"  Prof.  A.  H.  Fuller  and  Prof.  C.  C.  More;  "Forms  for 
Concrete  Work,"  R.  A.  Sherwin-,  "Construction  of  the  Large 
Concrete  Viaducts  on  the  Lackawanna  R.R.,"  C.  W.  Simpson; 
"Concrete  Foundations  for  Pavements  for  Heavy  Travel,"  Clif- 
ford Richardson;  "The  Chemistry  of  I'ortland  Cement,"  George 
A.  Rankin;  "The  Design  of  IMain  and  Reinforced-Concrete 
Sewers,"  W.  W.  Horner. 

Ne^v  Kngland  Water-Worits  Association — The  annual  meet- 
ing was  held  at  the  Hotel  Brunswick,  Boston,  on  Jan.  12 
and  was  largely  attended.  As  usual  the  annual  meeting  this 
year  consisted  of  a  single  business  session  which  followed  im- 
mediately   after    the    monthly    luncheon    of    the    association. 
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The  luiiiounevincut  of  tin-  n  Hvilt  o(  tlu-  lottor  bivllol  for  tho 
fleotloii  of  olllcpi-H  Mlunvi'cl  that  Wllllmii  K.  Sulllvun,  onKliK'cr 
nml  Hui)orlnti'ii(l<Tit  of  wiitrr-woikH,  NunIuiu,  N.  II.,  hiid  boon 
olcftiMl  iii'i'Nlilcnt  ui\(l  that  tlu'  HocTPtaiy.  ti-i«UHUi-iT  and  i-illtor 
had  lu-cii  rt'i'li-ftod.  Tin-  lopoit  of  tin-  lOxi'CUtlve  CoiniiiUti-i-, 
I)ri>Hontc>d  liy  Leonard  Mi'tcalf,  picHldiiit  of  tlio  aHHoclatloii, 
Bhovvod  a  iiU'iiilx-r.slilp  of  Util.  TIutc  vvaH  a  nrl  iiu-iiil)fiHhlp 
Kain  of  111  durliiK  llui  past  year.  i-eMultlnR  lai'Kcly  from  ad- 
iiilttlnK  mcinliors  of  the  American  Water-Works  AhhocIuIIoii 
without  payment  of  the  usual  entranec  foo.  AlloKother  «2 
n-.en\bors  and  N  a.tsoelate  nu'iiberH,  or  100  In  all,  took  ndvan- 
ta»;e  of  thlw  prIvlleKe.  Mr.  Metealf  slated  for  the  Kxecutlvc 
t'oinmltteo  thai  none  of  the  .standhiK  oommltteeM  had  com- 
pleted reports  durInK  the  year,  but  progress  had  been  ma<le 
by  a  number  of  the  committees,  IncludinK:  anions;  others  the 
committees  on  meter  rates,  cast-iron  pipe  specifications,  stand- 
ard hydrant  specifications,  service  pipes,  leakaRc  and  i)ii)e 
joints. 

The  Committee  on  the  Brnckett  Memorial,  through  Fred- 
eric r.  Stearns,  chairman,  reported  that  It  is  pioposed  to  have 
the  memorial  take  the  form  of  a  bronze  medal  to  be  given 
annually  for  the  most  meritorious  paper  presented  to  the 
association.  A  tew  members  have  alieady  guaranteed  enouKli 
money  to  assure  the  success  of  the  memorial,  and  it  Is  in- 
tended to  give  the  entire  iininbersbip  an  opportunity  to  con- 
tribute  to  the   funds  soon. 


AppHnaimces  s^s^d  Matermis 


Tractor  for  Itonil  and  Fnrni  >Vork 

The  tractor  with  automobile  lines,  shown  herewith,  is 
of  the  big-wheel  class.  Its  two  large  rear  wheels  are 
driven  by  internal  gears  and  pinions,  and  ,  all  its  wheels 
are  mounted  on  roller  bearings.  It  is  made  in  two  sizes, 
developing  2S  and  16  hp.  at  the  drawbar,  with  a  pull  of 
4,.'iOO  and  2,200  lb.  In  the  larger  machine  the  driving 
wheels  are  5>/4  ft.  in  diameter  and  20  in.  wide,  and  the 
wheelbase  is  8%  ft.  It  carries  35  gal.  of  gasoline  and  10 
gal.    of    water    for    cooling.      The    driver    sits    on    a    mowlng- 


TRACTOR   FOR   ROAD   WORK 

machine  seat  between  the  large  wheels  and  back  of  the  rear 
axle.  The  weight  in  working  order,  with  tanks  filled,  is 
8,700  lb.  for  the  larger  and  5,200  lb.  for  the  smaller  machine. 
A  belt  pulley  is  provided  for  operating  farm  machiner\-, 
crushers,  etc.  These  tractors  have  been  used  in  roadwork, 
hauling  wagons  of  crushed  stone  and  operating  road  drags 
and  graders.  One  hauled  si.x  loaded  (5-ton)  wagons  on  a 
20-mi.  run  with  grades  of  over  S%,  and  made  the  round  trip 
in  6%  hr.  with  a  consumption  of  25  gal.  of  gasoline  and  l''<2 
gral.  of  oil.  The  machine  is  known  as  the  "Little  Giant"  trac- 
tor and  is  built  by  the  Mayer  Brothers  Co.,  of  Mankato,  Minn. 
*      *      * 

The    Ford    as    a    Fire    Truck 

A  low-priced  fire  truck  for  small  towns  is  being  put  out  by 
the  Hallock  Engineering  Co.,  of  Cleveland.  Standard  chemi- 
cal-extinguisher equipment,  ladders,  etc.,  are  mounted  on  a 
Ford   automobile    chassis. 

There  is  one  35-gal.  copper  chemical  tank,  with  all  the 
usual  fittings  and  accessories,  200  ft.  of  four-ply  red-rubber 
chemical  hose  in  50-ft.  sections,  a  hose  basket,  two  3-gal. 
copper  hand-extinguishers,  an  extension  ladder  in  9-ft.  sec- 
tions, an  extra  acid  tank  and  soda  canister,  an  S-ft.  pike  pole, 
a  6-lb.  fire  ax,  an  S-lb.  crowbar,  two  oil  lanterns,  electric 
head  and  tail  lights,  a  9-in.  gas  searchlight  with  a  30-hr. 
tank,  and  complete  tool  equipment  for  car  and  fire  equip- 
ment. The  front  seat  carries  two  men  and  the  rear  step 
one  inan.     The  truck  is  painted  in  department  red. 

A  530-lb.  water-hose  trailer  wagon  is  also  marketed  by  the 
same   concern   for  use   with   the   truck   described.      The   trailer 


has  Mhort-turn  Koar  ao  that  It  follows  the  truck  track.  It 
has  automobllo  wheels.  Tho  body  Is  6  ft.  lonp  by  40  In.  wide 
anil  can  carry  1,000  lb.,  In  men  or  equipment.  The  trailer 
couplliiK  is  disconnected  by  a  driver's  pedal  on  the  tin 
truck 

\<\v    l)e<lieliMl>l<-roliil     I'Iek 

The  ■•llarrliigford"  ilclacliahle-poliil  jilck  hown  In  the 
nccoMipanyIng  sketch  Is  being  marketed  Jointly  by  Alfred 
Windsor  &  Son,  IGG  State  St.,  Boston,  and  H.  B.  Goodrich  * 
Co.,  27  Cedar  St.,  New  York  City.  A  two-part  eye  Is  formed 
by    malleablo-lron    caMtlngs    bolted    together.      The    bolt    holas 
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HARRlNGK()Ui>   I  )KTACHAUL,l-:-l'OINT  PICK 

are  threaded  on  th<'  nut  side  and  the  nut  serves  to  lock  the 
bolt;  there  is  also  a  spring-lock  washer  under  the  nut.  It  la 
reporte<l  that  this  scheme  effectively  holds  the  pick  parts 
together.  The  points  are  ordinarily  of  tool  steel  (65  carbon 
or  better)  and  can  be  tempered.  Manganese-steel  points  are 
to  he  supplied  for  railway  track  tamping.  The  shank  of  the 
I>oints  is  tapered  to  fit  tapered  recesses  in  the  eye  so  thp.t 
a  large  friction  bearing  Is  secured.  The  bolt  hole  in  the  point 
is  enlarged.  This  pick  (contractor's  No.  tt)  sells  for  $10. 2r, 
per  doz.  ready  for  handle  f.o.b.  Boston;  the  points  are  |5.13 
per  doz.  pair. 

A    Llf-'iO-Lb.   Motor   Truck 

A  new  motor  truck,  light  but  strongly  built,  of  1,250-lb. 
capacity,  was  recently  placed  on  the  market  by  the  Kentucky 
Wagon  Manufacturing  Co.,  of  Ijouisville,  Ky.  The  main 
frame  of  the  truck  is  made  of  high-carbon  rolled-steel  chan- 
nels instead  of  pressed-steel  shapes,  and  all  brackets  and 
fastenings  on  the  main  frame  are  made  to  the  web  of  the 
channels,  no  perforations  being  made  in  the  flanges.  The 
front  cross-member  of  the  main  frame  serves  as  a  bumper 
and  extends  on  each  side  to  protect  the  wheels.  The  radiator 
is  mounted  on  springs,  thus  relieving  it  from  shock.  As  it  is 
set  well  back  from  the  front  cross-member,  it  is  protected 
from  possible  collision.  An  extension  on  the  brake  pedal, 
which  engages  the  heel  of  the  driver's  shoe,  permits  him  to 
operate  the  accelerator  without  removing  his  foot  from  the 
brake  jiedal.     An  abstract  of  the  specifications  follows:      Load- 


"OLD   HICKORY    TRUCK,"    1,250    LB.    CAI^ACITV 

ing  space,  6%x3%  ft.,  with  drop-end  tailboard;  wheelbase, 
110  in.;  three  speeds  forward  and  one  reverse;  motor  with 
four  3"/4x5-in.  cylinders;  "Dyneto"  electric  starter  and  "Con- 
necticut" ignition;  three-point  suspension  on  the  motor  and 
three-point  suspension  for  the  rear  axle  case  through  two 
full  elliptic  springs  at  the  rear  and  the  torque-tube  yoke  se- 
cured to  the  side  channels;  straight-line  drive  through  one 
universal  when  under  full  load;  brake  linkage  under  spring 
tension  to  eliminate  rattling.  The  list  price  is  $825  f.o.b. 
Louisville. 
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The  Coliiiiihia  IJivei-  Intcrstiitc  bridge,  now  ^nultn-  cim- 
struetiou  I'ur  JMuUnoiuah  County,  Oregon,  and  Chuko 
County,  Wasliington  (see  Engineering  Neivn,  Jiine  24, 
191.5,  p.  1<J18),  comprises  a  bridge  over  the  main  channel 
of  the  Columbia  Elver,  which  is  3,500  ft.  wide;  a  bridge 
o\er  a  subsidiary  channel  known  as  Oregon  Slough,  about 
1,000  ft.  wide,  separated  from  the  main  river  by  Ilayden 
Island,  over  which  an  embankment  is  to  be  constructed; 
and  an  approach  from  the  Oregon  Slougli  to  the  city 
limits  of  Portland,  Ore.,  made  up  of  a  continuous  em- 
bankment, with  the  exception  of  a  bridge  iJOO  ft.  long 
over  the  Columbia  Slough — an  overflow  channel  about  a 
quarter-mile  from  the  city  limits.  The  total  distance 
from  the  south  side  of  the  Oregon  Slough  to  Columbia 
Boulevard,  which  marks  the  end  of  the  bridge  approach 


*Of    Harrington,    Howard    &    Ash,    Consulting    Engineers, 
Kansas  City,  Mo. 


iind  is  practically  at  tlie  city  limits  of  Portland,  is  10,800 
ft.  The  Columbia  IJivcr  boltnm,  or  alluvial  \allcy,  ex- 
tends at  this  ])oint  aliout  a  (piai-tcr-niilc  wilbiu  (he  city 
limits,  so  that  the  entire  portion  of  the  ajtproach  as 
mentioned  is  built  upon  this  alluvial  bottom. 

Over  this  two  miles  the  natural  ground  surface  has  an 
average  elevation  of  13  to  15  ft.  above  low  water,  and  the 
entire  area  is  cut  up  with  various  small  sloughs  and  water 
courses,  among  which  are  interspersed  various  shallow 
lakes,  or  backwatt-r  ])onds.  The  normal  high  water,  whicli 
occurs  every  two  or  three  years,  reaches  an  elevation  of 
about  25  ft.;  and  once  a  Hood  reached  an  elevation  of 
X\  ft. 

While  the  area  of  the  valley  of  the  Columbia  River 
inundated  by  such  high  water  as  occasionally  occurs  is 
large,  the  actual  discharge  over  the  inundated  lands, 
from  the  meager  records  available,  is  believed  to  be  small. 


FIG.  1.     BULKHEAD  BOAKDS  FOR  RETAINTNC.  TIYDRAIII.IC  FILL  FOR  EMBANKMENT  APl^ROACH  TO  COLUMBIA 
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No. 


Tlif  ciiiliniikiiit'iit  of  lli(>  ii|>|irnii(li  llicrt'rorc  is  niadi 
loiiliimoiis  I  lom  till-  sDiitli  side  of  llic  Orcf^oii  Sl(iii;;li  i<i 
the  (\iliiiiil)ia  KoiilcMii'd,  with  the  cxcciitidii  oi'  the  cliiinncl 
t'di'  llic  Colnmhia  Sl()ii;.fli.  'I'lic  top  of  llic  I'lnliiiiil^iiiciil 
is  at   ai>  I'li'valioii  of  .'i.")   I'l.  aiiovc   low   wiilrr.    iiK  iriixil 


-  -"' i 
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'I'lif  siit'ciliialioMs  for  the  ciiiliaiikiiu'iil  |)i'o\i(li'(|  iliat 
tlic  liiiiltiial  slidiild  lie  '"sand,  ;,'ravcl,  da}',  or  loam,  oi' 
dllici-  laiihy  iiialcfial  Free  Irom  t'orci^fii  .suijstaiiccs,"  hut 
>talri|  ihal  uliilr  it,  was  cxiicctcd  thai  iiio.-t  of  the  ciii- 
haiil^iiiriil  wmilil  lir  iiiado  ol' saiid  drrd^ird  I' rum  (he  i-i\ci', 
(liu  contractor  Jiiijiiil  ust;  material  Irom  any  source;  lor 
wldli!  some  dredji'inj,'  method  seemed  to  ho  most  natural, 
there  was  still  a  possihility  that  steam-shovel  excavation 
with  train  haul  nii^lit  \n:  used,  and  it  was  desired  not  to 
elindnato  any  possihie  construction  methods.  The  speci- 
lieations  also  .slated  that  it  was  considered  jxjssihle  that 


bbO'    woo'      '        aJOO'  3000'  40bO'  5000'  woo'  ■     7000'  8000'  9000'  10,000'  11,000'  12,000'  13,000' 

Kli;.  2.     UKTAILS  OK  KM15ANKMKNT  FOU  .SL()U<!H  CItOSSINGS  OF  COLUMBIA  RIVKIl  BRIDGK 


.somewhat  at  the  ends  of  the  bridge,  so  tliat  it  will  be 
2  rt.  higlier  than  the  extreme)  flood  level.  This  emhank- 
ment  has  a  to])  width  of  A'Z  I't.  and  side  slo2)os  2  horizontal 
to  1  vertical.  Tlie  upstream  side  of  the  embankment  is 
to  bo  ])rotoi'tod  along  its  toe  by  a  concrete  slab,  and  the 
remaining  portions  of  the  slopes  are  to  be  covered  with 
gra.ss  and  shrubs  to  prevent  erosion  (i'ig.  2).  Tho 
placing  of  the  material  in  the  embankments  included  in 
this  described  portion  of  the  approach  has  just  been  com- 
pleted and  has  certain  features  of  interest  mainly  on  ac- 
<'Ount  of  the  efficient   methods  of  handling  the   work. 


the  land  would  .subside  under  the  embankment,  and 
bidders  were  requested  to  investigate  construction  works 
in  the  vicinity.  Bids  were  asked  for  a  unit  price  ])or 
cubic  yard  of  volume  included  between  the  existing  ground 
surface  and  the  required  top  elevation  and  required  not 
side  slopes  of  the  embankments,  with  no  i)ayment  to  be 
made  for  extra  material  necessary  on  account  of  shrink- 
age or  of  subsidence  of  land,  should  such  subsidence 
occur, 

Bids  were  received  in  February,  191.5,  and  the  prices 
bid  varied  from  13.24c.  to  ■3^-.  per  cu.yd.     The  contract 


FIG.  3.    LOOKING  OVER  CONSTRUCTION  OP  APPROACH  EMBANKMENT  TOWARD  VANCOUVER,  WASH. 
The  trestle  is  the  present  country  road  leading  to  a  ferry  near  the  new  bridge  location 


January  27,  191G 
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was  let  ti)  I  lie  Tacoina  Drcd;^!!^-  Co.,  of  Tacoina,  Wasli., 
at  its  bill  nf  i;5.21c'.  per  eu.yd.  of  thu  net  volunie  in  plaee 
as  (k'sciilK'd.  This  company  moved  its  dredj,fc'  to  the  site, 
installed  pipes  and  pumped  in  the  first  sand  on  June  9. 
15 V  Nov.  20  all  ol'  the  embankment  south  of  Oregon 
si()u;;li  had  been  i)laeed — a  total  net  volume  of  821,000 
(U.yd.  The  placing  of  this  material  occupied  KiO  days, 
or  an  average  of  about  5,000  yd.  a  day.  The  material 
remaining  in  the  embankment  is  a  medium-fine  sand, 
sharp  and  clean.  Some  of  it  has  been  considered  sutlL- 
ciently  satisfactory  for  use  in  concrete.  There  remain 
at  the  ])rcsi'nt  time  the  dressing  down  of  the  slopes  of 
the  embankment,  the  construction  of  the  concrete-slab 
protection,  the  seeding  of  the  embankments  and  Ibc 
construction  of  the  pavement  to  comi)lete  this  jiortioii 
uf  the  approacli. 

IMeTIIOD   of   ]\rAKIX(i    Ex(\VVATION 

The  material  was  c\ca\atcd  from  the  ()r(\gon  Slough 
bv  means  of  a  suet  ion  dredge  of  usual  type,  with  a 
cutting  head,  and  was  transi)orted  to  ])lace  by  being 
|uuni)ed  through  a  line  of  pipe  21  in.  in  diameter.  The 
operation  was  by  electric?  jwwer  from  the  high-voltage 
lines  of  the  Portland  Eailway  Light  and  Power  Co.  The 
main  pump  on  the  dredge  was  operated  by  two  500-hp. 
motors  connected  to  the  pump  by  rope  drives.  The  pump 
was  of  capacity  to  give  a  discharge  through  the  21-in. 
pipe  at  a  velocity  of  12  to  15  ft.  per  see.  Operation  con- 
tinued 24  hr.  per  day  during  the  time  specified,  and  the 
dredge  was  actually  running  about  1-1  hr.  per  day.  For 
periods  of  a  few  hours  at  a  time  the  dredge  pumped  as 
nuich  as  1,000  cu.yd.  i)er  hr.  There  was  of  course  a  very 
considerable  runolf  of  sand  from  the  embankment,  as  well 
as  a  certain  amount  of  fine  material  which  flowed  away 
with  the  waste  water,  and  it  is  estimated  that  about 
250,000  cu.yd.  more  than  the  above  net  amount  was  trans- 
l)orted.  The  discharge-pipe  line  was  extended  to  a  length 
of  about  4,000  ft.,  working  from  the  dredge  alone.  For 
the  greater  distances  a  booster  pump  was  installed  in  the 
line  to  give  additional  impetus.  This  pump  was  operated 
by  a  single  1,000-hp.  motor  operating  with  considerable 
overload.  The  dredge  and  booster  pump  together  trans- 
ported through  a  maximum  length  of  9,000  ft.  of  pipe. 
Such  long-distance  dredging  into  an  embankment  so 
comparatively  narrow  and  high  is  believed  to  mark  a 
record  for  work  of  this  character.  The  pipe  was  of  the 
ordinary  riveted  variety  with  slip  joints  made  of  7-gago 
material  on  the  pontoons  and  of  10-gage  material  else- 
where.    It  was  moved  about  by  teams  and  wagons. 

TiMliER   P)ULKTIEADS    FOR    EaILTII    P.ACKING 

The  emhankment  was  formed  hy  the  use  of  timber 
bulkheads  (Figs.  1  and  2).  These  were  built  of  6x8-in. 
posts,  about  lO-l't.  centers,  .supporting  2xl2-in.  sheathing, 
surfaced  both  edges.  The  sides  of  the  embankment  were 
l)uilt  up  by  these  means  in  steps  8  ft.  wide  and  4  ft.  high. 
The  first  bulkheads  were  placed  upon  the  natural  ground 
surface  by  driving  in  the  Gx8-in.  posts  with  a  hand  maul 
and  setting  the  lower  plank  into  a  small  trench  so  that 
the  bulkhead  sheathing  extended  perhaps  8  to  12  in. 
below  the  ordinary  ground  surface.  When  the  sand  had 
been  filled  in  about  the  top  of  such  first  bulkheads,  posts 
for  succeeding  bulkheads  were  set-in  place  and  the  lower 
plank  placed  so  that  it  extended  about  12  in.  below  the 
top  of  the  first  bulkhead  Ijelow.     These  posts  were  tied 


back  into-  \\\v  enil)anknient  by  2x(i-in.  ties  spiked  on 
near  the  top  of  each  post  and  extending  back  to  a  short 
jiost,  in  front  of  which  were  placed  a  few  pieces  of  lagging 
to  offer  additional  resistance.  The  pijje  wa.s  laid  to 
discharge  into  the  middle  of  the  embankment  so  marked 
and  was  carried  forward  from  the  river,  bringing  the 
embankment  up  to  the  final  grade  and  working  away 
from  the  dredge.  A  framework  of  baifie-boards  was  placed 
under  the  discharging  end  of  the  pipe,  causing  the  water 
to  s])read  out  and  spill  over  the  ground  below  and  run 
forward,  distributing  the  different  sizes  of  material  as 
the  velocity  decreased  (Fig.  4).  At  some  convenient  low- 
point  there  was  provided  an  outflow  down  the  side  of  the 
embankment,  for  which  the  steps  of  the  emi)aid-;mcnt  were 
liaved  with  ])lank  to  prevent  wash. 

The  methods  of  constructing  the  bulkheads  and  of 
the  discharge  arrangement  are  clearly  shown  by  the  ac- 
companying photographs.  After  sections  of  the  finished 
embankments  became  thoroughly  drained  as  the  work 
proceeded,  the  posts  of  the  bulkheads  were  cut  away  ami 
tiie  planks  rcnnovcd  and  carried  iorward  for  repeated  use. 


FIG.   4.     OUTFLOW  PII'K  OF  THE   HYDRAULIC   DREDGE 

Parts  of  the  posts  and  of  the  2xG-in.  ties  therefore  remain 
in  the  embankment.  The  finishing  of  the  slopes  was  done 
by  hand  with  shovels,  and  the  successive  steps  were  so 
located  that  the  upper  comer  of  each  step  filled  into  the 
lower  corner  of  the  step  below,  to  provide  the  proper 
slojjc.  The  actual  pumping  and  transportation  of  the 
sand  in  the  hands  of  these  contractors  were  the  sim])lest 
parts  of  the  work,  and  they  found  it  economical  to  permit 
a  very  considerable  wastage  of  material  where  a  reasonable 
amount  of  such  wastage  saved  in  the  construction  of 
bulkheads. 

Eaiitfi  Slip  OvEirnrKows  M asonwy   I'ieu 

The  subsidence  of  the  land  has  been  comparatively 
small,  ])rol)ably  averaging  less  than  1  ft.  over  most  of  the 
area.  In  three  locations  there  was  considerable  subsidence, 
of  which  two  instances  meant  merely  the  reconstruction 
of  some  bulkheads  and  the  placing  of  additional  material, 
but  the  tin  1(1  instance,  combined  with  other  causes, 
affected  the  ])artly  completed  substructure. 

The  Columbia  Slough  is  a  slack-water  channel  meander- 
ing ihrough  the  bottom  about  parallel  to  the  main  river 
and  about  a  mile  to  a  mile  and  a  half  away  from  it. 
While  it  seems  to  maintain  some  average  depth,  the  water 
flows  through  it  with  equal  facility  in  either  direction, 
depending  upon  the  rise  or  fall  of  the  river.     Its  M'idth 
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toward  tlie  cliaiiiiel.  Such  construction,  involving  some- 
what additional  lengili  of  steel,  is  much  more  economical 
than  the  use  of  abutments  to  support  embankments  35  ft. 
high,  180  ft.  wide  ou  the  bottom,  which  would  have  been 
exceedingly  expensive  to  construct  in  any  manner  wliicli 
would  provide  the  necessary  resistance  to  horizontal  thrust. 

The  plans  provided  for  the  construction  of  loose  rock- 
tills  of  stones  weighing  100  lb.  to  500  lb.  per  piece,  around 
the  toes  of  the  slopes  of  the  embankments  in  front  of  the 
buried  piers.  The  rock-fills  were  to  be  brought  up  to 
elevation  5  ft.  above  low  water,  with  a  top  width  of  2  ft. 
and  slopes  of  1%  to  1  on  each  side;  and  the  specifications 
provided  that  these  rock-fills  should  be  made  complete 
before  the  earth  embankments  above  them  were  placed, 
which  in  turn  were  to  be  protected  over  their  entire 
surfaces  by  reinforced-concrete  slab  aprons  4  in.  thick. 

The  masonry  pedestals  in  the  slough  supporting  the 
girders  consist  of  bases  about  13  ft.  square  supporting 
cylindrical  shafts  5  ft.  6  in.  in  diameter  at  the  top  and 
about  8  ft.  in  diameter  at  the  bottom,  which  is  2  ft. 
below  low  M'ater.  The  girders  are  .spaced  transversely 
23-ft.  centers.  Each  pair  of  pedestals  is  connected  at  the 
top  by  horizontal  and  vertical  diaphragms  of  reinforced 
concrete.  The  bases  of  the  side  piers  in  the  channel  are 
18  ft.  high,  sunk  into  the  river  bed  from  8  to  12  ft.  The 
foundation  piles  supporting  and  forming  a  part  of  the 
base  were  driven  to  the  conglomerate  bedrock. 

Temporary  Timber  Bulkheads  Used 

Throughout  the  past  summer  the  water  in  the  Columbia 
Eiver  was  exceedingly  low  and  the  Columbia  Slough 
correspondingly  low.  The  only  practicable  method  of 
delivering  the  rock  of  the  rock-fills  seemed  to  be  by 
barge,  and  it  was  found  very  difficult  to  bring  rock  barges 
through  the  shallow  and  tortuous  channel  from  its  outlet 
to  the  river  some  three  or  four  miles  distant.  Therefore 
in  order  to  continue  with  the  sand-filling  without  delay 
when  the  slough  was  reached,  vertical  timber  bulkheads 
were  used,  to  support  these  forward  slopes  during  the 
filling  in   of  the   sand   and  until   such  time  as  with  a 


noticed;  the  rock-fill  in  front  of  the  bulkhead  has  now 
been  placed  substantially  as  planned. 

The  filling  in  front  of  the  south  buried  pier  was  about 
completed,  and  behind  it  lacked  10  ft.  of  full  height 
when  about  midnight  of  Nov.  3,  1915,  a  settlement  and 
slippage  forward  of  the  material  in  front  of  the  buried 
pier  occurred,  which  carried  the  bulkhead  down  against 
the  bases  of  pier  27;  as  these  had  very  small  lateral 
resistance,  they  were  pushed  toward  the  channel  of  the 
slough  and  the  partly  finished  shaft  upon  them  thrown 
off. 

The  slip  began  with  the  sliding  away  of  a  part  of  the 
natural  bank  just  downstream  from  the  outer  edge  of 
the  toe  of  the  embankment,  and  about  two-thirds  of  the' 
bulkhead  supporting  the  fill  in  front  of  the  pier  moved 
forward.  The  material  exposed  by  the  slip  of  the  em- 
bankment was  soft  clay  through  which  water  was  running 
from  the  drainage  of  the  material  pumped  into  the  em- 
bankment. The  dredge  was  discharging  its  100  cu.yd.  of 
water  per  min.  on  the  fill  just  back  of  the  buried  pier, 
and  some  of  this  water  was  seeping  through  the  original 
bank  back  into  the  slough.  Along  the  slough  4  or  5  ft. 
below  the  top  of  its  bank  there  were  numerous  little 
streams  and  leakages  of  water  from  this  drainage  coming 
out  of  the  bank — a  condition,  combined  with  the  low 
water,  more  severe  than  can  ever  again  occur.  The  buried 
pier  itself  was  found  to  be  in  correct  position  and  showed 
no  movement  whatsoever,  the  entire  movement  being  of 
the  material  in  front  of  this  pier,  or  abutment.  The 
surface  indications  were  that  the  material  in  front  of  the 
abutment  settled  vertically  and  caused  a  horizontal  move- 
ment of  the  slough  bed  which  might  have  been  to  any 
depth;  that  is,  the  weight  of  the  embankment  placed 
caused  the  soft  slough  bed  to  squeeze  out.  Upon  pulling 
the  piles  in  the  bulkhead,  however,  it  was  found  that  they 
were  broken  off  at,  or  a  short  distance  below,  the  original 
slough  bed,  which  would  indicate  a  sliding  forward  of 
the  filled  material  on  the  slippery  slough-bed  surface. 

The  embankment  has  since  been  replaced  in  front  of 
the   buried   pier  as  originally   planned,  and   the   entire 
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c'lulKMikiiicnt  lic'liiiid  it,  conijjk'fcd.  Tier  2],  wliicli  was 
displaced,  is  being  repaired  l)y  tiie  driving  of  additional 
foundation  piles  and  the  jjlacing  of  additional  eoncretc 
for  the  base.     New  shafts  of  course  will  liave  to  l)e  built. 

E.vuTii  .Settliomext 

The  other  most  serious  settlement  in  the  construction 
of  the  embankment  occurrcci  adjacent  to  the  existing 
county-roadway  trestle,  which  is  slidwn  in  Fig.  .'5. 
Over  some  distance  the  ground  suljsided  :i  to  I  ft.  and 
carried  down  with  it  a  i)art  of  the  timber  trestle.  This 
involved  the  displacement  and  partial  destruction  of  some 
of  the  bulkheads,  which  had  to  be  rebuilt,  and  did  some 
damage  to  the  trestle,  liut  the  total  expense  involved  was 
not  very  great.  It  is  interesting  to  observe  that  the 
ground  which  showed  the  most  subsidence  is  fully  a  mile 
back  of  the  river  bank,  which  would  lead  to  the  conclusion 
that  probably  a  main  channel  of  the  Columbia  Biver 
originally  followed  the  foothills  along  the  southern  edge, 
instead  of  as  now  along  the  high  ground  at  the  northern 
edge,  of  its  valley,  on  which  Vancouver,  Wash.,  is  situated. 

The  construction  of  the  embankment  has  been  carried 
out  by  the  Taconia  Dredging  Co.,  of  Tacoma,  Wash.,  of 
which  Edward  Simpson,  who  gave  his  close  personal 
attention  to  the  work,  is  president.  The  work  was 
particularly  in  charge  of  Mr.  Strong  and  Mr.  Eichie, 
engineers  of  the  company.  The  work  has  gone  forward 
methodically  and  in  good  order,  the  operations  of  con- 
struction at  the  end  being  practically  the  same  as  when 
starting,  indicating  the  well-matured  plans  of  the  con- 
tractors. Harrington,  Ploward  &  Ash,  Consulting  Engi- 
neers, Kansas  City,  Mo.,  are  in  charge  of  the  bridge 
construction. 

In  March,  lOl."),  the  Oklahoma  legislature  declared 
the  wasteful  production  of  natural  gas  in  Oklahoma  to 
be  unlawful  and  authoi'izcd  the  State  Corporation  Com- 
mission to  make  regulations  for  the  prevention  of  waste 
and  the  protection  of  strata  carr^-ing  natural  gas,  fresh 
water  and  oil.  After  an  exhaustive  inquiry  (the  pro- 
ceedings of  Avliich  are  repi'inted  in  "Public  Utility  Ee- 
ports,"  191.5  E,  pp.  991-10G3)  the  commission  found  that 
many  of  the  state  fields  had  been  completely  exhausted 
while  the  entire  remainder  of  all  gas  fields  so  far  as  dis- 
covered and  opened  up  had  been  greatly  depleted,  and 
that  this  action  had  been  caused  more  by  waste  than  by 
utilization.  Fully  80%  of  the  gas  opened  up  had  gone 
to  waste,  and  the  present  daily  loss  was  conservatively  set 
at  200  million  cubic  feet.  The  commission  reported  that 
no  real  effort  had  ever  been  made  by  oil  operators  for  the 
conservation  of  natural-gas  resources,  that  it  was  of  the 
opinion  that  a  quantity  of  less  than  2,001,000  cu.ft.  per 
day  unrestricted  flow  was  a  "comnienuil  (piantity"  and 
that  all  gas  strata  should  be  protected.  Twenty-eight 
rules  were  formulated  for  the  protection  of  the  supply. 

Wasteful  production  is  proiiibited.  Waste  is  defined 
as  (a)  escape  into  the  open  air,  (I))  intentional  drowning 
of  a  gas  stratum  with  water,  (c)  underground  waste, 
(d)  permitting  burning,  and  (e)  general  wasteful  utiliz- 
ation. Whenever  natural  gas  is  encountered  in  commer- 
cial quantities  in  any  well  drilled  for  oil  or  gas,  such  gas 
nuist  be  confined  to  its  original   stratum  until  it  can  be 


ntilized  without  waste.  Any  stratum  showing  well-dc- 
lined  gas  sand  and  producing  gas  is  considered  capable 
of  producing  in  commercial  quantities  and  is  to  be  pro- 
tected. 

Where  })rodu(lion  from  any  common  source  of  suf)ply 
is  in  excess  of  the  market  demand,  then  any  concern  hav- 
ing the  right  to  drill  into  and  produce  gas  may  draw 
therefrom  only  such  proportion  of  the  natural  flow  as 
may  be  marketed  without  waste.  Concerns  purchasing 
and  selling  natural  ga:;  are  held  to  be  common  purchasers, 
and  are  required  to  buy  all  that  may  be  offered  for  sale 
within  reasonable  reach  of  trunk  lines.  One  rule  prevents 
discrimination  between  ])urchase  or  sale  of  like  grades 
and  pressures  of  gas. 

It  is  ordered  that  all  gas  sold  shall  be  metered.  The 
Corporation  Commission  will  prescribe  rules  and  regula- 
tions for  determining  the  natural  flow  from  a  well  or 
group  and  may  regulate  the  taking  of  gas  in  order  to 
prevent  waste  and  discrimination.  Any  concern  pur- 
chasing or  transporting  natural  gas  must  file  an  accept- 
ance of  the  law. 

Before  conunencing  to  drill  a  well  an  operator  must 
provide  a  sump  for  pumpings  from  clay  and  soft-shale 
strata  to  make  mud  fluid.  All  dry  or  abandoned  wells 
must  be  plugged  under  inspection  of  the  state  mine  in- 
spector and  be  filled  with  mud  fluid.  Where  it  is  not 
fully  determined  that  high  pressure  will  not  exist,  a 
control  casing  head  must  be  used.  Where  an  operator 
drills  through  one  stratum  to  lower  strata,  the  upper  ones 
must  be  sealed  to  prevent  waste.  Where  oil  and  gas  are 
found  in  the  same  stratum  and  it  is  impossible  to  separate 
one  from  the  other,  the  operator  may  be  required  to  in- 
stall an  improved  separating  device. 

The  future  use  of  vacuum  pumps  on  gas-  or  oil-bearing 
strata  is  prohibited  without  the  permission  of  the  com- 
mission. No  outside  casing  from  any  oil  or  gas  well  in 
an  exhausted  field  should  be  pulled  without  first  flooding 
the  well  with  mud  fluid.  To  avoid  existing  underground 
Avaste,  pollution  or  infiltration,  a  concern  must,  on  the 
order  of  the  commission,  raise  any  strings  of  casing  and 
reseat  them  in  mud. 

A  log  of  the  drilling  operations  for  any  well  must  be 
signed,  sworn  to,  and  furnished  the  commission.  Com- 
plete records  of  plugging  operations  must  be  similarly 
filed.  All  oil  and  gas  concerns  between  the  first  and 
tenth  of  each  month  must  gage  the  volume  and  rock 
pressure  of  all  wells  ])roducing  natural  gas  and  report  to 
the  commission.  When  the  gas  from  any  well  is  being 
used,  the  production  shall  be  restrained  to  2.5%  of  the 
potential  capacity  shown  by  the  last  monthly  gaging. 

The  Altoona  SliopN  of  tlie  Pennsylvania  R.R.  are  the  larg^ 
est  railway  sliops  in  the  world,  and  represent  an  investment 
by  the  railroad  company  of  about  $20,000,000.  Their  annual 
output  in  normal  times  in  new  cars  and  locomotives  built 
and  in  repair  work  done  is  about  $31,000,000.  The  site  for  the 
shops  was  chosen  by  the  officials  of  the  Pennsylvania  R.R. 
in  1849,  five  years  before  the  company  opened  its  all-rail 
line  between  Philadelphia  and  Pittsburgh.  The  city  of  Al- 
toona has  grown  up  witli  the  shops  as  its  chief  industry  and 
has  now  over  50,000  population.  The  total  floor  space  in  the 
Altoona  shops  is  over  2, .500, 000  sq.ft.  The  number  of  men 
employed  is  12,000  to  14,000.  The  locomotive  shops  turn  out 
new  locomotivi-s  at  the  rate  of  200  to  250  per  annum  and  make 
general  repairs  to  about  1,S00  locomotives.  In  the  freight- 
car  shops,  about  130,000  freight  cars  per  annum  are  re- 
paired, and  new  steel  box  cars  are  turned  out  at  the  rate 
of  one  an  hour.  In  the  passenger-coach  department  new 
steel  cars  are  turned  out  at  the  rate  of  about  300  per  annum 
and  about  2,500  old  passenger  cars  are  repaired. 
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Sy'AOl'SlS  SlrihiiKj  chiuxjcs  in  elcvdicil-linilr 
dcsi(/ii,  iMirlirtdnrh/  ff.v  rrtjdrds  llic  irlalloii  hc- 
tweni  d'unuvlfr  (iinl  liciijlil.  lite  shiiiir  dinl  siijipdrl 
of  liollonis  anil  the  rlKintclcr  of  llic  roliniins.  oc- 
currrd  bvtwern  lSS,i  and  V,)l'>.  A  new  hiiiL-  mid 
Inwrr  >irr  ilr^irilicd. 

In  is.^:;  ihc  lliiii  111'  Tipiirtt  iV  W.mmI,  of  I'liilliiisimr-, 
X.  ,1.,  r)il)i'iiiit('(l  luul  I'lTcti'il  ;n:  cIcNiitcd  wnlcr  lank  jit 
Prinivton.  \.  .1..  for  i\w  I'rin.ctdn  Wnlcr  Vu.  The  cm- 
jiiirity  (if  till'  tank  (  Im-'.  1  )  was  1  I  1.000  ,i;ak  'I'lir  .ui'dwlli 
of  the  town  simr  lias  u\:u\r  it  inaiKM|nalc  ami  il  was  rc- 
I'laccd  l)V  il  o.'il.OOO-f^'al.  tank,  Imilt  Ky  tlic  same  lirni  rarly 
in    l!M.->"(l'V  2). 

A  i-omparison  of  the  two  \  icws  shows  the  ^I'cat  ad- 
\anre  made  in  this  fhiss  ol'  work.  I'lu'  early  dcsi^nis  of 
tanks  and  slandpipos  usually  wore  slender.  Modem  ele- 
vated tanks  lia\c  diameters  equal  to  or  f;;reater  than 
their  heights.  The  supporting  towers  are  direetly  riveted 
to  the  tanks,  whieli  are  eapablc  of  distrii)uting  the  loads 
to  the  columns  as  well  as  of  acting  as  containers.  Tlu! 
tolumns  of  the  new  tower  were  therefore  built  facing 
radiallv,  while  it  will  be  noted  that  the  old  tower  was 


facing  parall 
hrid-e. 


with 


•Chief  Engineer,  Tippett  &  Wood.  TliilUpsbuiK,  N.  J. 


Iiiiill  with  channel  c(>hinin> 
jiisl  as  they  wonld  he  in  ii 

The  cnnsniting  engineer  for  the  idd  towei-  was  the 
well-known  Inidge  engineer  'i'licodorc  (!ooper.  In  those 
days  ball  bottoms  were;  uid\noun,  anil  it  was  considered 
the  best  practice  to  ])lace  the  ilat-bottom  steel  tanks  on 
wooden  joists  M'hich  were  supported  by  a  grillage  of  steel 
hcanis.  In  this  case  ().\G-in  oak  timbers,  creosoted,  were 
laid  oidy  an  inch  or  two  a|)art  between  the  taid<  and  the 
l;(>ains.  'i'hc  laltcr  consisteil  of  two  main  radial  girders 
IS  in.  d'.'cp.  cxicnding  diagonally  across  the  top  of  the 
tow  II'  and  ( antile\'cring  over  the  columns.  These  su])- 
pdilid  l".'-iii.  biiill-np  girders  on  their  outer  ends  so  as 
to  finin  a  si|iiaic,  while  four  15-in.  beams  formed  an  inner 
sipiai'i'. 

.Ml  the  material  in  tiic  old  tower  and  tank  was  iron. 
Tiic  tank,  wdiich  was  20  ft.  in  diameter  and  60  ft.  high, 
was  made  of  %-in.  jilates  in  the  bottom  and  lower  rings 
and  v'„-in.  and  i/4-in.  plates  in  the  remaining  part.  The 
colunms  consisted  of  two  laced  15-iii.  channels,  weigh- 
ing 167  lb.  per  ft.  for  each  channel.  The  struts  con- 
sisted of  two  laced  6-in.  channels,  weighing  22'/'^  lb. 
each.    The  rods  were  of  ly^-in.  round  iron. 

Recent  inspection  of  the  old  materials  showed  that  the 
tower   was  exceptionally   well   preserved,     liust   had   not 
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FIGS.   1   AND   2.     OLD  AND  NEW  TANKS  FOR  THE  WATER-WORKS    OF    PRINCETON,    N.    J. 
Fig.  1 — Erected  in  1883.     Fig.  2 — Built  in  1915 
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caused  sulliciciit  dctiTiorntidn  in  llic  tank  ))lat('s  to  I)c 
l)erceptiblo  by  calibration.  Tlio  tank  received  two  coats 
of  paint  when  it  was  erected  and  had  been  painted  onre 
every  3  to  4  years  since.  It  liad  always  been  filled  with 
water.  The  only  repair  required  was 
the  rephicing  of  the  oak  timbers  un- 
der the  tank  by  6-in.  steel  I-i)cains,  ') 
yr.  ago.  The  wood  was  decaying  rap- 
idly and  appeared  unsafe  to  carry  the 
load  much  longer  after  25  yr.  of  use. 

The  old  tank  and  tower  were  torn 
down  carefully,  so  as  not  to  injure  the 
])lates,  by  cutting  off  and  backing  out 
the  rivets.  Each  piece  as  it  was  cut  off 
was  carefully  lowered  to  the  ground. 
As  the  tank  was  in  such  good  condi- 
tion, it  was  reerectcd  on  a  concrete 
foundation  at  Lawrencevillc,  N.  J., 
where  it  is  now  in  service.  The  tower 
was  reerccted  at  New  Brunswick,  N.  J., 
where  it  is  supporting  a  wooden  tank 
of  100,000  gal.  capacity.  The  cost 
to  Tippett  &  Wood  of  taking  down 
the  old  tank  and  tower  was  $1,000. 

The  new  tank  is  -45  ft.  in  diameter, 
30  ft.  high  from  the  top  to  the  l)egin- 
ning  of  the  curved  bottom,  and  581/^ 
ft.  high  overall.  The  steel  tower  sup- 
porting the  tank  is  871/^  ft.  high  from 
the  column  foundations  to  the  balcony. 
The  distance  from  the  base  of  the  col- 
umns to  the  peak  of  the  roof  is  133 
ft. ;  and  from  the  ground  to  the  top  of 
the  fmial  about  135  ft. 

The  tower  for  the  new  tank  (Figs. 
2  and  3)  consists  of  eight  columns 
with  two  sets  of  struts  dividing  the 
tower  into  three  panels,  the  height  of 
which  from  the  bottom  upward  is  31, 
30  and  281/2  ft.  respectively.  The  col- 
umns have  a  uniform  section  through- 
out, designed  for  an  allowal)Ie  unit 
stress  of  12,500  lb.  per  sq.in.  They  are 
built  up  of  a  2()X%-in.  cover  plate  riv- 
eted to  the  two  6x6x%-in.  inner  angles. 
The  web  plates  are  18xi^  in.  The 
two  outside  angles,  Gx4x%  in.,  arc 
laced  by  3x2i/2Xi%-in.  angle  bars. 
\\here  the  tank  is  connected  to  the 
columns  the  latter  are  reinforced,  as 
showni  in  Fig.  3.  Two  additional  (ixfix 
%-in.  angles  are  used  with  two  addi- 
tional 1()V2-'^V2"'"-  ^^''^'''  pbites  and  tiller 
bars.  The  struts  consist  of  two  pairs 
of  4x3%-in.  angles  laced  liy  Si/Gx 
2i/2Xj"^-in.  angles,  so  that  they  iuv.  2  ft.  high.  They 
arc  comiected  to  the  ])osts  by  ^A-in.  wing  plates  riveted 
to  the  web  plates  immediately  under  the  slide  splice 
angles. 

All  brace  rods  are  made  adjustable  in  Icngtii  I)y  turn- 
buckles.  The  rods  are  1%  i"-  ''i  the  lowest  panels  and 
1%  iri-  in  all  other  2:)anels.  After  the  loop  ends  and  turn- 
buckle  stub  ends  were  welded  to  the  rods,  they  were  an- 
nealed their  full  length.  At  the  top  of  the  tower,  where 
the  latter  connects   to  the   taid<,   is  a   horizontal  girder 


31/0  it.  wide,  wliicli  also  servos  as  a  balcony.  This  is  at- 
tached to  the  i)osts  by  means  of  heavy  plate  brackets  and 
is  held  in  a  horizontal  position  by  means  of  three  inter- 
mediate plate  brackets  to  the  tank.     The  inside  flange 
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PIG.  3.     DETAILS  OF  NEW  WATER  TANK,  PRINCETON,  N.  J. 

of  the  girder  consists  of  one  4x3V^x%-in.  angle  riveted 
above  the  connection  of  the  tank  bottom  to  the  cylinder. 
The  outer  flange  consists  of  two  4x3V2X%-iii-  angles. 
The  /e-in.  web  plate  is  stiffened  by  a  3x3x7^iy-in.  angle  at 
each  bracket  and  is  provided  with  drain  holes. 

The  tank  is  designed  for  an  allowable  unit  stress  of 
14,000  lb.  per  sq.in.  All  plates  in  the  tank  are  of  open- 
hearth  flange  steel.  There  are  five  6-ft.  rings.  The  first 
is  of  %-in.  plates  with  tri))lc-rivcted  butt  seams;  the 
second  t)f  l/.-in.  jilatos  with  triplc-rivcfcd  hi]i  scams;  the 
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tliiid  111'  -'s-i"-  |>liit<'>  "illi  iliiiililf-ii\clc(l  lii|i  .M'liin-;  ;iiiil 
III!'  lomlli  ami  lil'lli  uT  ','|  in-  I'liit'"*.  nl^"'  <loiilili'  livclcil. 
.\ll  liori/.oiital  st'iiiiis  an'  .siiifj;!!'  rivi'U'il  c.mciiI  llic  icm 
licilioii  of  tlic  liolloin  lo  llic  cyliiKliT.  Tlic  lank  linlluin 
i.>'  liractiially  a  li('iiii.><|ilii'iv  iiiadc  ol'  '-in.  |ilal('>;.  Tlic 
lowtT  l(i  ,st'j;iiiciils  roriii  a  porlioii  of  a  siiIutc  Ivin^'  in- 
side ol'  till'  ii|>|HT  21  .s('f,niu'ii(s.  Tlic  saucer  jilate  rests 
inside  of  tlic  lower  ,sej;ineiits,  iiiakiM;;  its  radius  nf  curva- 
ture 1  in.  le.ss  than  that  (d'  tlie  upper  .se;,Mncnls.  The 
saucer  is  triple  riveted.  All  other  .seams  in  the  linlliuii 
;iri'  (IniiMc  ri\cled.  There  is  a  lx:ix'J/s-iii.  slilVciiin- 
an^yle  around  the  to]i  of  the  tank  cylinder. 

The  roof,  which  ])rojecls  ;!•/>  It.  n\cr  the  Innk,  is  iikkIc 
of  V'rt-iii.  plates,  riveted  to  a  steel  ri'mncwiuk.  The  hillcr 
eon.sists  of  eif^lit  half  trusses  connected  ;il  tlic  ,i|ic\  ,ind 
formiii^ii'  four  coiiliniioiis  hottoin  chords  hy  eonnectinn'  to 
a  circular  phile  in  the  center.  An  iiiteriiiediate  channel 
rafter  coiiiieets  to  a  channel  lieam  midway  hetweeii  the 
trusses.  The  tank  cylinder  is  reinforced  where  the  trus.ses 
eonnect  to  it. 

A  ladder  extends  fidni  the  uiiiiind  to  a  workman's 
l)ridjj:e  attaclu'd  to  a  column  and  suspended  a  few  feet 
heneath  the  hall  hottoin.  l-'rom  this  hrid^e  it  extend; 
uj)  io  the  lialcony  and  mi  to  the  roof  at  the  top  of  the 
tank.  There  is  a  manhole  in  the  lirst  rin^,  fidiii  which 
an  inner  ladder  extends  into  the  hall  linllnni. 

The  1()-in.  cast-iron  riser  jiipc  is  provided  with  an  ex- 
pansion Joint  at  the  tank  coiiiu'ctidii  and  extends  ahout 
■  W  ft.  into  the  tank.  A  check  vahe  is  placed  just  inside 
of  the  bottom,  .«o  that  the  pumps  have  practically  a  uni- 
form head  to  pump  atrainst.  The  pipe  is  stayed  at  inter- 
mediate points  to  columns.  There  is  no  frost  casing 
provided  around  the  pipe,  because  the  officials  believed 
that  the  constant  circulation  of  the  water,  even  when 
pumps  arc  stopped,  would  not  permit  the  pipe  to 
freeze  up. 

Although  the  columns  are  vertical,  the  tower  is  very 
stable  on  account  of  the  large  diameter  of  the  tank.  Each 
colunni  is  anchored  to  a  massive  concrete  pier  hy  four 
li'o-in.  round  anchor  bolts.  The  total  cost  of  the  struc- 
tui'e  was  about  $2(),000. 

All  materials  were  inspected  by  one  of  the  Pitt.sburgh 
laboratories  at  the  mills,  the  faliricating  plant  and  the 
site  of  the  erection.  Prof.  Charles  McMillan,  Princeton, 
N.  J.,  was  the  consulting  engineer.  The  tank  was  found 
perfectly  tight  at  the  first  filling  and  was  then  accepted. 


Firc-Kctardant  Process  for  Shingles — A  method  of  render- 
ing wooden  shingles  fire-retardant  has  been  developed  at  the 
Forest  Products  Laboratory,  Madison,  Wis.,  in  an  experimental 
way.  The  method  con.si.sts  essentially  in  treating  the  air- 
dried  shingles  with  a  solution  of  borax  in  water,  kiln-drying 
to  about  10%  moisture  and  treating  with  a  zinc  chloride  solu- 
tion. The  shingles  are  again  dried  and  are  then  ready  for 
use.  The  solutions  must  be  applied  under  heavy  pressure, 
and  retorts  capable  of  withstanding  high  pressure  are  neces- 
sary, together  with  pressure  pumps,  measuring  tanks  and  other 
comparatively  expensive  equipment.  Therefore  the  method 
cannot  be  used  except  where  large  quantities  are  treated. 
Theoretically  the  process  depends  upon  the  formation  by 
the  zinc  chloride  and  the  borax  of  an  insoluble  salt,  sodium 
borate.  This  salt  fuses  when  highly  heated,  coating  the  ceil 
walls  and  rendering  them  resistant  to  fire.  Shingles  soaked 
in  running  water  for  two  weeks  still  retain  their  fire-resistant 
properties.  The  shingles  when  subjected  to  strong  heat  will 
burn,  but  they  will  not  burn  with  a  flame.  They  therefore 
prevent  spreading  of  fire  from  one  portion  of  a  roof  to  an- 
other in  case  firebrands  fall  upon  it.  The  process  has  been 
developed  in  an  experimental  way  only,  and  thus  far  no 
shingles  treated  by  this  method  are  being  placed  on  the 
market. — Forest  Service  Memorandum. 


Arclh\-Trnfls»  Roof  ffoff"  OrnM  HaJill 

Three  hinged  arch  trusses  are  llu!  special  features  of 
Ihc  -I  I  iici  iiial  design  of  the  Second  Wegimeiit  .Armory 
(Illinois  .N'alional  Cnard)  hiiilt  receiilly  on  .Madison  ,St., 
mai  Washtenaw  .\\e.,  Cliica-.,.  The  drill  hall  is  ;i()lx 
IcS.'i  ft.,  with  live  arched  trusses  1!».S  ft.  e.  to  c.  of  shoe 
pins,  having  a  rise;  of  !)()  ft.  fi'om  the  shoe  pins  lo  the 
(TdWIl  pill.  Ill  rroiil  ol'  the  ili'ill  li;dl  is  a  hi'iek  ami  sleel- 
fraiiie  liiiildin-  ".'iHixllD  I'l.,  pari  of  which  is  live  stories 
I'l.iili. 

All   the  I  Ml-,-  iMciiilicrs  are  |iairs  of  angles,  excc|it,  that 

C(i\iT  |il;]lr:;  II  \ 'i;  in.  a  ic  IIM'd  (j||  |||e  Ijiilldlii  chord. 
The  cIkhiI  ;ill-les  ;ire  (ixH  ill.  I'ol'  the  |(jp  chord  and  ISxIi 
ill.  I'(]r  the  liiilldiii  chord.  The  splices  lia\e  iiisiile  and 
outside  angles,  uilli  plati'S  hetweeii  I  he  horizontal  llanges 
of  the  main  and  s|)liee  angles,  and  cover  jilates  on  the 
outside  of  the  chord.  The  parts  are  put  together  with 
•*/l-in.  rivets  in  |;{-iu.  holes.  Pig.  1  shows  the  general 
design  of  the  truss.  Fig.  2  shows  the  south  end  of  the 
completed  framework. 

The  trusses  are  spaced  .'U!  ft.  10  in.  c.  to  c.,  connected 
hv  latliee  trusses  at  the  top  of  the  vertical  portion  of 
the  oilier  chord   and    hraced   in    pairs   hy   diagonal   hrac- 
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DETAIL  or  SHOE  ON  EXPANSION  SIDE 


FIG.    1.     THREE-HINGED    ARCH    TRUSS    FOR    THE    DRILL 
HALL   OF   ARMORY   AT   CHICAGO 

iiig  across  the  backs.  There  are  also  trussed  purlins  be- 
tween the  arches  to  carry  the  roof  and  skylight  framing. 
At  the  center  of  the  roof  is  a  monitor  3()  ft.  wide,  and 
its  ridge  is  about  18  ft.  above  the  crown  pins.  The  roof 
sheathing  is  of  2-in.  plank  with  composition  covering. 
The  sides  and  ends  have  brick  walls,  with  a  large  glass 
screen  in  the  end  of  the  arch.  This  is  shown  by  Fig.  2. 
The  floor  is  about  2  ft.  above  the  ej'e-bar  tie  rods 
which  connect  the  shoes.    About  lOi^  ft.  above  the  floor 
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is  the  l)iilcon,y  inuniiiff.  Kach  fraino  consists  <>(  a  pair 
of  horizontal  fi-in.  channels  and  al)ovo  it  a  pair  of  in- 
clined channels,  the  former  having  a  cantilever  projec- 
tion of  al)()ut  11  ft.  from  the  face  of  the  trnss.  The 
frame  is  riveted  to  a  connection  plate  on  the  inner  cliord. 

The  designers  state  that  a  jwint  of  particular  imf)()r- 
tance  is  the  low  weight  and  cost  of  the  steel  frame,  with- 
out sacrifice  in  strength.  This  was  made  possihle  after 
thorough  investigation  of  economical  spacing  of  trusses 
and  the  design  of  structures  of  this  kind. 

The  drill-iiall  roof  was  designed  for  a  dead  load  of 
30  lb.  per  sq.ft.  of  actual  roof  area,  and  a  dead  load  of 
80  lb.  per  sq.ft.  for  the  cantilever  balcony.  In  addition, 
provision  was  made  for  a  snow  load  of  2.'5  lb.  per  sq.ft. 
(horizontal  projection)  of  roof  area,  and  a  live  load  of 
100  lb.  per  sq.ft.  for  the  balcony.  The  wind  load  was 
taken  according  to  the  Chicago  city  ordinance,  namely, 
20  lb.  per  sq.ft.  of  vertical  projection,  acting  horizon- 
tally. For  the  stress  diagrams  each  one  of  the  loadings 
for  the  trusses  was  plotted  separately  and  tabulated,  in 
order  better  to  determine  the  reversals  and  maximum 
simultaneous  stresses  for  whicli  to  design  the  stress  mem- 
bers. 

The  weight  of  steel  frame  on  the  basis  of  tlie  pro- 
jected area  is  shown  in  the  accompanying  table.  It  is 
tliought  to  compare  very  favoraI)ly  with  ordinary  roofs 
subjected  to  similar  loading  and  under  conditions  which 
are  considered  much  more  economical. 

WEIGHT   OF   STEEL   IN    ROOF   OF    DRILL    HALL 

Lb.  per 
Weight,  Lb.        Area,  Sq. Ft.      Sq.Ft. 

Truss,    each    62.fin0  7,3fifi  8-5 

Purlin,    each    2,050  G07  3.4 

Rafter    5.33  l.S 

(Av.  9.75  lin.ft.) 

The  allowal)le  unit  stresses  used  comply  with  the  Chi- 
cago city  oi'dinances,  which  allow  a  tensile  stress  of  Ki,- 
000  lb.  per  sq.in.  of  net  area  and  a  compressive  stress 
of  1(),000  —  TO  L  -^  r  per  sq.in.  of  gross  area,  allowing 
an  increase  of  50%  for  combined  dead,  live  and  wind 
stresses.  Rather  than  compute  the  resisting  strength  of 
members  for  both  conditions  of  strain,  the  engineers  pre- 
pared in  their  tabulation  of  member  stresses,  a  column 
designated  "equivalent"  stresses,  being  66.7%  of  the  total 
combined  dead,  live  and  wind  loads.  Thus  they  were 
enabled  to  see  at  once  the  condition  of  ma.ximum  load- 
ing for  which  to  design  the  different  members. 

An  unusual  feature  is  the  absence  of  any  strut  at  or 
near  the  center  hinge,  thus  allowing  a  clear  passage  for 
the  light  rays  from  the  36-ft.  skylight  in  the  center. 
This  construction  necessitated  the  design  of  a  special  pin 
connection  capa])le  of  resisting  the  side-buckling  tendency 
due  to  horizontal  thrust. 

Upon  investigation  after  the  erection  of  tlie  trusses,  it 
was  found  that  the  purlins  (designed  for  wind  stresses 
on  the  ends  of  the  drill  hall,  as  well  as  the  dead  and  snow 
loads)  were  capable  of  sustaining  the  dead  load  of  one 
truss.  This  fact  allowed  the  removal  of  the  eye-bars  of 
the  ties  between  the  lower  pins,  which  was  a  practical 
necessity  when  it  was  decided  to  excavate  for  a  ba.sement. 
The  bars  of  one  of  the  trusses  were  slightly  heated,  and 
it  became  an  easy  matter  to  remove  tlie  pins  connecting 
the  various  section  of  bars  and  so  allow  the  excavator 
to  work  freely  and  to  advantage. 

The  erection  was  done  by  a  steel  traveler  on  the  ground 
level.  It  had  a  tower  38  ft.  square  and  38  ft.  high.  On 
the  elevated  platform  were  two  40-ft.  steel  masts  with 


FIG.    2.     COMPLETED   FRAMING   OF  THE   DRILL   HALL 

90-ft.  booms.  Eacli  half-arch  was  assend)led  on  the 
lloor  and  then  raised  into  a  vertical  plane,  with  its  heel 
end  resting  in  the  shoe  (and  its  head  on  the  floor)  ;  it 
was  then  swung  up,  revolving  on  the  shoe  pin.  The 
two  half-arches  were  raised  almost  at  the  same  time  by 
the  two  booms,  and  the  completed  truss  was  then  held  by 
guys  while  the  traveler  set  the  purlins. 

The  steel  in  the  drill  hall  has  a  total  weight  of  about 
950  tons.  It  was  erected  in  about  150  days.  The  length 
of  time  was  due  in  part  to  the  fact  that  when  the  erec- 
tion was  nearly  completed  for  the  building  as  originally 
planned,  the  state  legislature  made  an  ap])ropriation  for 
an  extension  to  the  drill-hall  portion.  This  addition  re- 
quired the  fabrication  and  erection  of  material  for  two 
bays  (about  7i  ft.). 

The  armory  was  designed  by  James  B.  Dibelka,  State 
Architect.  The  structural  design  of  the  drill  hall  was 
prepared  by  the  Westcott  Engineering  Co.  The  general 
contractor  was  C.  E.  Carson.  The  steelwork  was  built 
and  erected  by  the  Mora\'a  Construction  Co.  All  these 
firms  are  of  Chicago. 

A  Small  Bobtail  Draw — In  building  a  swingbridge  across  a 
neck  of  Lake  Lucerne  at  Stansstad,  Switzerland,  for  22  m. 
clear  opening,  the  engineers  for  the  Canton  Nidwalden  adopted 
the  bobtail  swing  type  but  detailed  it  in  such  manner  as  to 
make  substantially  a  single-leaf  swing.  The  short  arm  ends 
just  beyond  the  turntable,  so  far  as  the  bridge  floor  is  con- 
cerned. It  extends  out  under  the  approach  floor,  however, 
as  counterweight  for  the  long  arm.  The  approach  deck  over 
this  counterweight  has  supports  at  one  side  only,  the  other 
side  being  left  clear  to  allow  the  counterweight  to  swing 
out.  The  result  of  this  arrangement  is  that  rocking  action 
due  to  live-load  on  the  short  arm  is  nearly  eliminated,  mak- 
ing it  possible  to  dispense  with  wedging  or  tight  latching 
at  the  outer  end  of  the  long  arm,  as  well  as  with  bearings 
under  the  short  arm.  The  operating  machinery  is  thereby 
simplified,  and  the  required  power  reduced,  which  (the  bridge 
being  hand-operated)  means  that  the  time  required  for  open- 
ing and  closing  is  reduced.  The  end  of  the  long  arm  has 
one  lower  and  two  upper  track-wheel  supports,  and  these 
enter  between  tracks  inclined  slightly  upward,  as  the  bridge 
closes.  There  are  also  two  flat  bearings,  one  under  each 
girder,  but  they  are  adjusted  to  be  barely  in  contact  when 
no  live-load  or  wind  is  acting.  The  turntable  is  center-bear- 
ing and  has  two  side  wheels  and  two  at  the  quarter-points 
nearest  the  channel.  Prof.  A.  Rohn,  of  Zi':rich,  designer  of  the 
bridge,  described  it  fully  in  the  "Schwcizerische  Bauzeitung" 
of  Dec.  4  and  11,  1915. 
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S)  Wol'SlS  (Inidr  clcrdlitiii  jiisl  niiii jilclrd  at 
Piltshuitjli,  I'lint..  Ill  niisi'  low-level  streets  atiuee 
lloixl  level.      Petoils  of  ilmuHUje  si/sleiii   installed. 

(.'(iiitiiuiiii;;  ii  [Kilh  V  iiuiiijiiinitfd  a  lew  yiiirs  a^u,  the 
City  o(  l'i(tsl)urj;li  duriiif,'  tlu'  pivsiMit  sonsoii  awanli'd 
!in  additional  oontrait  lor  tiu'  niisiiiff  of  low-level  streets 
aluive  flood  level.  This  latest  eoiitraet,  wliidi  is  now  ap- 
pi'oaelung  eoinpletioii,  includes  a  sect  ion  of  tlie  downtown 
i)nsiness  district  extendinj;'  rioiu  the  Point  along  tlie 
Allegheny  Kiver  frontage  to  Anderson  St.  It  is  the  in- 
tention here  to  deserihe  the  work  brielly  with  |iiirti(iil:ii' 
retVreneo  to  the  costs  and  drainage  system. 

The  territory  involved  includes  I'enn  Ave.,  one  of  the 
main  husiness  streets  of  tlic  city,  to  I'^icventh  St..  a  dis- 
tam-c  of  ahout  0.!)  mi.,  ;iiiil  I  )ii(|iir>iic  Way  mi  the  .\llc- 
gheny  K'iver  front  from  r>arlic;iu  St.  ncai-  the  Point  to 
Anderson  Street,  ().'>  mi.  'Tlie  grades  of  tliese  streets, 
together  with  those  of  intersecting  streets  and  alley.s, 
have  been  raised  to  elevations  ranging  from  3;3.9  to  3."5.3 
ft.,  city  datum,  which  brings  the  street  surfaces  above 
all  but  the  mo.st  extreme  Hoods.  The  niaxinuini  ilood  on 
record,  that  of  March'  15,  l'J07,  was  3G.G  city  datum. 
The  maximum  grade  change  on  Penn  Ave.  is  ."5.5  ft., 
near  Water  St.,  but  for  tiie  greater  part  of  the  Icngtii 
affected  the  changes  in  grade  are  2  ft.  or  less.  On  Du- 
quesne  Way  and  the  intersecting  streets  tlie  grade  changes 
in   general   are   considerably   greater,   the   maximum   on 


liu.|iM>ne  Way  being  H.I  ft.  at  iiarker'H  Way.  The  street 
Ini'  ;i  ((iMsidcraiilc  distanic  is  raise(|   from  5  to  7  ft. 

Tlic  Intal  Icn.L'lli  nf  si  nets  alfcicd  by  the  gra<le  change 
is  1.(1  mi.:  with  ().',  mi.  of  alleys  20  ft.  or  less  in  width 
the  total  is  2.:i  mi. 

This  improvement  was  undertaken  lar;icly  at  the  re- 
(|uest  of  property  owners.  As  has  been  thi;  case  in  sim- 
ilar sections,  before  i)roceeding  with  the  work  tlie  city 
secured  waiver.s  of  damages  from  a  large  percentage  of 
the  ])r()perty  owners  aH'ected.  In  all,  about  75%  of  the 
property  owners  waived  damages.  It  is  estimated  that 
the  total  net  damages  falling  upon  the  city  will  not  ex- 
ceed .i;(;o,0()(). 

A  contract  was  awarded  April  2'.i,  1915,  for  the  exe- 
cution of  the  physical  work  at  unit  prices,  the  total 
amount  of  the  contract  being  $152,481.  This  contract 
included  the  removal  of  existing  pavements,  the  placing 
of  tilling,  new  curb,  pavements  and  sidewalk.s,  and  the 
installation  of  the  necessary  drainage  system.  In  addi- 
tion to  the  work  involved  on  the  streets  affected  by  the 
change  in  grade,  the  re])aving  of  Penn  Ave.  from  San- 
dusky St.  to  Eleventh  St.  was  included.  The  ])rin(ipal 
unit  co.sts  and  quantities  were  as  follows: 

Class  of  Work                                   Quantity      Unit  Price  Amount 

Kmbiinkinont     33,000  cu.yd.        $0.35  $11,550 

St.Tnd.Trd    sliceet-asi)halt     re- 
paving     6,300  sq. yd.           2.00  12,600 

rtopaving    with    block    stone, 

'.t,800  sq.yd.           3.00  29,400 

S,200  sq.yd.  2.85  23,370 


creosoted 


•Division  lOnarineer,  Bureau  of  KuKineerins,  Department  of 
Public  Works,  Pittsburgh,  Penn. 


Tyi 
UcpaviiiK        with 

wood    block     

lUpaviiiK        witli        creosoted 

wood    l)loclc,    not    including 

foundation     

Protected    concrete    curb.... 
Ooncretf    .sidewalk     


4.000  sq.yd. 

20,000  lin.ft. 

l.''>n,000  sq.ft. 


2.35 
.75 

.12 


9,400 
15,000 
18,000 


Fl«i.S.    1  AND  2.     CURB  1NLET.S   I  Sl'JD  ON  FLAT-GRADE  STREETS  OF  PENN  AVE.   FLOOD  FILL,  PITTSBURGH 

Fig.  1 — Inlet  type  1.  Fig.  2 — Inlet  type  5 
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'i'he  {'ost  of  flic  (lraina;;c  system  M'ill  ho  stated   later.  ])liysi(al   work   to  $211,484.     With   tlie   adrlition    of   tlie 

A  elassifioil  statement  of  the  eost  of  the  work  as  con-  estimatcfl   damages,   the  total   cost   to   the   city   will    he, 

tcm])Iat('d   in   the  original  contract  is  as  follows:  as  far  as  can  he  now  determined,  $271,484,  exclusive  of 

New   pavement,   29  2r>o   sci.yd $7s.fi!)n.nn  engineering  and  inspection. 

CurbitiH:,    23,600    hn.ft 16,SX7.r)()  ^  "  ^ 

ciaiiite  crossinRs   2,000  sq  ft.. . .  — J'l''?"''  The  expenses  incurred  by  property  owners  in  changinij 

Concrete   .sKlewalks,    etc.,    150,350   sq.ft IS, 07.'). 00  ,1     •      .      -ii-  ^  /.  1  on 

seweraRe  and  drainage  (original  contract) 25,061.50  their  buildings  to  coniorm  to  the  iiew  cfrade  and  those 

(iradinc,    3.3,000    CU..Vd 11,550.00  .  11  ii-  •  ,•  •  , 

Miscellaneous    760.00  incurred  hy  public-service  corporations  in  adjusting  their 

Total   $i52,4s4.oo  siirTaco  and  suhsurface  structures  cannot  i)e  estimated  at 


Sener 

Old  ^"Brick  Sewer 
El.  SO 


■N.&S.C.EI33.90 


N.BcS.  Curbs  Leyel 


^-N.&S.C-EI.}3.90 


LOCATION  PLAN 

TYPICAL  PORTIONS  OP  PENN  AVE.   FLOOD   FILL, 


SHOWING   DU.MN  AIIKANCJEMENT 


Other  items  of  cost  not  included  in  tlie  foregoing  are 
as  follows:  Raising  and  relaying  water  lines,  done  by 
city  force,  $20,.'j00 ;  a  siip])lementary  contract  for  a  sewer 
on  Barker's  Way,  $21,000;  additions  to  original  contract 
on  account  of  changes  in  type  of  pavements  and  addi- 
tional work,  $17,500.     This  brings  the  total  cost  of  the 


tlu'  ])rcsciit  tiiiK'.  The  street-railway  (•(niipaiiy  has  neces- 
sarily been  compelled  to  raise  its  tracks  011  all  .streets 
where  the  grades  were  changed. 

With  regard  to  expenses  incurred  by  puhlic-scrvico 
corporations,  the  change  in  grade  has  not  been  suiruiciit 
to  affect  their  subsurface  structuivs  to  anv  great  extent, 
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.  ■..^■|i|  oil   I'lKiiU'siu'  W'iiy.  wlicir  it   liiis  lii'cii  iicti'ssarv  lo  'i'lm  coiisIiik  linii  >>(  \;in:ilili -i|i|illi  ;^iilt('is  willi  .-hiiid- 

.■.1.1  V  till-  }ii\»  liiu'^i  anil  clritiii  al  coiuliiits.     'J'lic  cxpciisi'  anl  calfliliasiiis  at  (lir  low  |)(iiiits  (lis(iiar;^m;^  iiilo  coilcct- 

.iicurri'd   l>_v  pnvati'  proinTly  owners  is  vt-ry  ilill'n'nit    to  in<^  siiwith  was  coiisidcrud.     'I'liis  Sflienu!  was  olijcction- 

I'.-liniatc.      In    all    Imt    a    IVw    inslami's   snilicii'iil    licad-  idili-  on  account  (d'  the  cxtrcmr  wiir|iiii;,'  ol'  tlu;  ))avc'inciit, 

roo:ii  has  turn  availahic,  and  allcrations  have  heen  niiide  necessary,  the  lar;,'e  niiinher  of  ealclihiisins  required  and 

Ity   raisin;,'  (he   lloors   to   (he   new   sidewidk    lc\ci.      In   a  Ihc    rr-idliinl    insl.      In    addiliuii    the    ^n'ado    would    Ik; 

lew  eases  (he  entire  hiiildin;;  has  heen   undi  r|iinnrd  and  luokcn    to   su<li   an    cNlml    lliat    llic    aj)i)C'aranc(;   ol'   (he 

rai.H'd   to  f^rade.     'I'lie   lar;:er  and    more    \alualile   huild-  [wni'menl  would   he  apju'eciably  all'ecled.     The  construc- 

in^'s  hnilt   in  the  district  durin,u   reccid   years  have  eon-  (ion  of  concrete  channels  to  he  covered  with  coiilinuous 

lornu'd  to  the  new  ,i,'railes.  udu    L;ratinus  was  also  consid(!red,   hut  was   rejected   .m 

arcduni  (if  llie  cost,  interrerence  with  street  cleaniiif,'  and 
lialiihty  to  nnisanrc  on  account   of  dc])osits,  ice  ami  <il>- 

Kroni  a  striitly  en;.dneerin;;'  standpoint  the  most  inter-  .structions. 
ostin;,'    feature    id'    this    ini|)rovemcnt    i>    in    the    sv.-teni 

of  (Iraina-e  .'arried  out.     The  distrut    includes   part   of  ^^  ^ '•■^^'  ^^■^'''-^^  ""'  ^''''^''^  ^-^'''-''^ 

(he  oldest  husiness  .section  cd'  (he  city,  and  a^   nulnl  dii  riie  adoi)ted  scheme  coiisist.s  of  small  east-iron  storm 

(he  accoinpaiiyiiiLr  plan,  (he  sewer  sys(eni   is   rather  pe-  iiilels    of    s])ecial    desi^ni,    spaced    approximately     10    It. 

(uliar   ill   that   the  sewers  are   laid    for  the  greater  part  i)|>art,  each   haviiij,'  a   terra   cotta   pipe   connection    to   a 

only  un  du' streets  normal  to  the  Allegheny  liiver.     This  ]::i-iii.    drain    laid    with  "sliallovv    cover    along    the    curh, 
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FIG.  4.     FOUR  TYPES  OF  THK  NKW  CCUH  IXI.CT.S,  IMTTSBURGH 


has  been  possible  since  the  blocks  are  sliort.  Private 
drains,  the  location,  size  and  condition  of  which  arc  un- 
known, have  been  utilized  in  many  cases. 

The  new  grades  were  necessarily  established  to  con- 
form to  existing  conditions  and  were  further  restricted 
by  the  requirements  as  to  grade  contained  in  the  waivers 
secured  from  property  owners.  Owing  to  conditions,  it 
became  necessary  to  establish  level  grades  for  a  consid- 
erable distance  on  Penn  Ave.  and  other  streets  and  alleys. 
The  absence  of  lateral  sewers,  combined  with  the  level 
grade,  made  it  impossible  to  adopt  the  usual  ^jractice  of 
constructing  the  ordinary  catchbasins  at  street  intersec- 
tions and  at  intermediate  points  where  necessary. 

A  complete  resewering  of  the  district  was  not  pos- 
sible on  account  of  the  cost  and  the  delay  which  would 
necessarily  ensue.  Furthermore,  while  the  drainage  of 
this  district  has  received  considerable  study,  an  ultimate 
plan  has  not  been  determined  upon,  nor  were  funds  avail- 
able for  the  construction  of  such  a  system,  for  the  im- 
mediate execution  of  which  there  is  no  pressing  need. 

The  streets  affected  carry  very  heavy  traffic  and  are 
much  used  for  retail  business.  Hence  it  was  important 
to  expedite  the  work  as  much  as  possible.  Besides,  tlie 
streets  are  narrow,  the  roadway  being  36  ft.  or  less,  mak- 
ing the  space  between  tracks  and  curb  narrow. 


these  collecting  drains  discharging  nito  brick  manholes, 
the  outlet  of  Mdiicli  is  trapped  with  a  special  casting 
and  which  discharge  into  the  existing  combined  sewers. 
Four  types  of  sjjecial  storm  inlets  were  designed. 

Type  1  consists  of  a  rectangular  iron  casting  with  a 
waterway  18  in.  in,  length  and  2%  in.  in  height  in  the 
face  of  the  curb,  and  an  18xl2-in.  cast-iron  grating  also 
acting  as  a  cover  for  the  l)ox.  A  circular  opening  in  the 
base  of  the  casting  pruxides  for  tlie  discharge  into  the 
9-in.  terra  cotta  ])ipe.  A  bead  is  provided  on  the  inter- 
ior of  the  box  around  the  opening  .so  as  to  retain  the  mor- 
tar filling.  The  interior  of  the  box  around  the  opening 
is  filled  with  1 :  2  cement  mortar,  as  shown  in  accom- 
jjanying  detail.  Fig.  4.  This  type  of  storm  inlet  has 
been  used  where  it  has  been  impossible  on  account  of 
vaults  to  place  storm  inlets  in  the  sidewalk  area.  As 
will  be  noted,  the  terra  cotta  pipe  connection  with  the 
inlet  box  to  the  collecting  drain  is  very  nearly  vertical, 
thus  facilitating  inspection  and  cleaning. 

Type  2  is  designed  for  use  on  alleys  having  a  center 
gutter;  with  the  exception  of  the  omission  of  the  ver- 
tical waterway  opening,  it  is  ciuite  similar  to  the  casting 
designed  for  Type  1. 

Type  3  is  a  special  design  for  greater  capacity.  Type 
5  consists  of  a  box  casting  set  flush  with  the  face  of  the 


January 


I!)h; 


engini<:kim  Nr(i    news 


157 


curl)  and  provided  with  a  ((Mncnt-filicd  iron  cover.  W'hor- 
over  ])ossil)le,  tliis  typo  has  l)een  used  in  preference  to 
the  gratin<(  type.  The  waterway  area  provided  in  Type 
0  is  18  in.  in  length  witli  a  nia.xinuiin  of  4%  in.  in  dejjth. 
The  lower  edge  of  the  vertical  oj)ening  is  curved. 

As  before  stated,  the  12-in.  tile  collecting  pipes  dis- 
charge into  manholes  having  trai)pe(l  connections  with 
tiie  combined  sewers,  the  trapping  of  these  connections 
being  necessary  to  prevent  emanation  of  odor  and  steam 
from  the  existing  coml)inod  sewers  to  which  all  other  con- 
nections are  trapped.  Tiie  manliole  trap  consists  of  a 
casting  built  in  the  brick  masonry  of  the  manhole  and 
provided  with  a  tlangc  to  which  is  bolted  a  %-in.  steel 
plate,  an  asphaltic  gaski't  bt'ing  inserted  between  the 
plate  and  the  flange. 

Following  are  the  computed  weights  of  the  various 
castings  referred  to : 


Frame    . 
Grating 


Type  1,  Lb.   Type  2,  Lb.   Type  3,  Lb.   Type  5,  Lb. 

ISS  ITS  G04  207 

.  .         68  71  208  53 


260 


Total     256  249  812 

The  contract  costs  for  the  various  items  embraced  in 
the  drainage  work  were  as  follows : 

Unit  Price 
262   storm  inlets,  Types  1   and   5,   complete  in   place, 

including-    concrele    and    cement    filling $20.00 

48  storm  inlets,  Type  2,  complete  in   place,   including 

concrete   and    cement    filling 20.00 

3  storm  inlets,  Type  3,  complete  in   place,   including 

concrete    and    cement    filling 20.00 

48  standard  brick  manholes 3 5. 00 

42  special    trap    brick    manholes 40.00 

11,700  lin.ft.  12-in.   terra  cotta  pipe  drains .80 

1,900    lin.ft.    9-in.    terra    cotta    pipe    connections    for 

storm     inlets     .75 

Based  on  the  foregoing  ]irices  the  average  cost  of 
surface  drainage  for  several  typical  blocks  is  $3.33  per 
lin.ft.  of  street. 

The  contractor  for  the  above-described  work  is  the  M. 
O'Herron  Co.,  of  Pittslnirgh.  The  work  has  been  exe- 
cuted under  the  general  supervision  of  Eobert  Swan,  Di- 
rector, Department  of  Puldic  "Works,  and  N.  S.  Sprague, 
Superintendent,  l>ureau  f>f  Engineering. 


)©inm©  IR.©c©imtt  Legal  Oeclsn 


In  the  following  paragraphs  are  given  several  recent 
legal  decisions  which  contain  matter  of  interest  to  engi- 
neers and  contractors. 

War  as  Affecting  Contract  for  Engineering  Material — 
By  the  law  of  nations,  all  ordinary  commercial  intercourse 
between  citizens  of  belligerents,  being  incompatible  with 
a  state  of  war  between  their  countries,  is  interdicted. 

Supplies  consisting  of  engineering  material,  coal  and  nu- 
merous other  articles  had  been  sold  by  an  Austrian  concern 
to  an  English  company.  The  English  company  refused  pay- 
ment on  the  ground  that  the  state  of  war  between  England 
and  Austria  discharged  the  obligation.  The  Austrian  com- 
pany thereupon  brought  suit  in  the  courts  of  the  United 
States,  knowing  that  the  English  company  had  property 
here  subject  to  execution.  The  District  Court,  however, 
held  that  where  the  law  of  both  belligerent  countries 
forbids  a  payment  !)y  a  subject  to  a  subject  of  the  enemy 
country  during  the  continuance  of  a  war,  such  payment 
will  not  be  enforced  by  a  court  of  a  neutral  country, 
which  has  acquired  jurisdiction  of  propc'rtv  of  the  debtor. 
(Watts,  Watts  &  Co.,  Ltd.,  vs.  Unioiie  Austriaca  di  Navi- 
gazione,  224  Federal,  188.) 


Fear  as  an  Element  in  Damages — A  right-of-wav  100 
ft.  wide  was  condemned  for  the  erection  and  maintenance 
of  towers,  poles  and  wires  for  the  transmission  of  elec- 
tricity, and  the  jury  in  assessing  the  damages  considered 
the  fear  of  people  from  the  ))resence  of  these  poles  and 
wires  on  the  right-of-way  as  depreciating  the  value  of  the 
remaining  land.  The  judgment  pronounced  on  this  ver- 
dict was  reversed  by  the  Su|)reme  Court  of  Alabama  in 
Alabama  Power  Co.  vs.  Keystone  Lime  Co.  Justice  I). 
(Jralfenreid  in  his  o])iiiion  said:  "In  allowing  com])en- 
sation  the  law  cannot  allow  any  compensation  on  account 
of  any  claimed  (le])reciation  of  the  remaining  land  which 
is  due  to  the  mert;  fears  of  some  of  the  people,  which  are 
foniMlcd  in  n^aiity  upni:  their  lack  of  knowdedge  of  the 
real  elfcct  of  the  line,  and  which  human  experience  shows 
is  not  justified  by  the  facts."  (Alabama  Power  Co.  vs. 
Keystone  Lime  Co.,  07  Southern,  833.) 

Tunnel  Construction  Causes  Damage — A  street  rail- 
way company  engaged  in  reconstructing  a  tunnel  under 
a  river  under  authority  from  the  city  damaged  the  build- 
ing of  an  abutting  owner  by  dynamite  explosions  and 
by  permitting  water  from  the  river  to  flow  into  an  ex- 
cavation in  the  street,  permeate  the  soil  and  undermine 
sncli  owner's  lot.  Where  expenses  incurred  by  the  owner 
in  attempting  to  brace  and  protect  the  building  and  sus- 
tain it  during  the  progress  of  the  work  were  incurred  in 
good  faith  and  in  the  exercise  of  a  reasonable  and  pru- 
dent judgment  in  an  effort  to  reduce  the  damages,  they 
were  recoverable  as  a  part  of  the  damages  to  the  prop- 
erty.    (Peck  vs.  Chicago  Pys.  Co.,  110  Northeastern,  414.) 

Engineers  Estimate  Necessary  Before  Letting  Con- 
tract— A  West  Virginia  law,  passed  May  24,  1915,  requires 
that  proposals  for  county  bridges  must  be  advertised  for 
four  weeks  in  advance  of  the  contract  letting  and  that  the 
County  Court  niu.st  employ  a  competent  engineer  to 
make  a  thorough  investigation  and  estimate  of  the  cost 
of  building  the  bridge  before  awarding  the  contract. 

A  taxpayer  of  Morgan  County  brought  suit  to  enjoin 
the  County  Court  and  the  Luten  Bridge  Co.  from  carry- 
ing out  a  contract  for  the  construction  of  two  bridges 
where  these  requirements  had  not  been  fulfilled.  A  pre- 
liminary injunction  was  granted  by  Judge  Warren 
Kittle  of  the  19th  Judicial  Circuit,  on  Sept.  4,  1915,  and 
a  motion  to  dissolve  this  has  been  rofu.sed  by  Judge  J.  M. 
AVood  of  the  18th  Judicial  Circuit,  in  an  opinion  in 
which  the  constitutionality  of  the  law  is  sustained. 

Em])loyer's  Liability  in  Time  of  Strikes — In  tlie  course 
of  a  strike  at  the  factory  of  the  Link-Belt  Machinery 
Co.,  in  Chicago,  a  foreman  of  the  company,  on  his  way 
home  from  the  plant,  became  involved  in  a  quarrel  with 
sonic  of  the  strike  picketers,  and  while  at  some  con- 
siderable distance  from  the  plant  and  in  close  proximity 
to  his  own  residence,  quarreled  with  a  bystander,  and 
in  the  course  of  the  altercation  shot  him.  The  wounded 
man  sued  the  company,  and  in  the  lower  court  was  award- 
ed damages  to  the  extent  of  $9,000.  The  case  was  tried 
a  second  time  and  the  court  then  instructed  a  verdict 
for  the  defendant. 

On  appeal  the  court  sustained  the  second  decision,  on 
the  ground  that  the  plaintiff  was  purely  a  bystander, 
and  was  not  connected  in  any  way  with  the  company  or 
with  the  strike,  and  that  the  foreman  was  neither  de- 
fending his  employer  nor  any  employee  at  the  time  he 
shot  the  plaintiff.  The  trouble  was  apparently  entirely 
a  personal  one,  and  the  company  was  not  liable. 
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Canned  WiiM  Be  Opere^ttcd^^M 

\'>\     W  II. 1.1  \  M  II.    ^    \  IK.s'- 

ca.^f.s  l)y  a  tnivuling  cniiie  ol'  ;3  tons'  lifting  capac-ity,  with 

Sl'A(Jl'SIS~-J'uircr-siii>iil!/  fiyslcin  far  lite  canal-  wliidi  all  stations  aro  oqiiipped.    The  top  section  of  these 

o/ii'i-aliiKj    viitii/iiiK'nl    (Icscrihcd   in    "J'Jntjinecriny  headgales  is  an  iron  casting  of  special  design   (see   Fig. 

Acirs,"    Jan     ,20,    lUKi.       11  i/dro-i-lcdiic    planls,  IS),  to  which  two  hoisting  chains  are  attached  and  which 

slatiiins   at    tin-    Waicrford   lock   jHi/ht.    (ja.solitic-  rises  I  in.  hcfon!  tiie  hody  of  the  lieadgates  can  move.  The 

rliclrir  t/rniratin;/  slaltdns.  and  loncrclr  juihs.  water  tiius  admitted  halanees  the  pressure  on  the  gates. 

Turhincs  of  n I )todate  design  were  specified  and  inslalletl. 

'I'lu'  artirlc  wlmli  has  already  appeared  {Hnijini;crin<j  The  rc(piireil  clliciency  was  75%  at  approximately  75% 
.Vr«'-s  Jan.  20.  IDKi)  on  the  mechanical  ccpiipment  I'c-  tnrljine  lmIi'  opening  under  the  jiorinal  head,  which 
quired  for  operating  the  New  York  State  I'.argt'  Canal  was  (lelined  to  he  the  dilfercnce  hetween  the  elevation  of 
leads  up  to  the  description  of  the  electric-power  geiierat-  tiie  water  sui'face  in  the  wheel  pit  near  the  headgates 
ing  and  distrihuting  system.  iMid  the  elevation  of  the  water  surface  in  the  tailrace  near 
At  most  of  the  locks  there  was  sullicient  water  availahle  the  draft  tiihe.  'i'he  iurhines  arc  all  of  the  Francis 
and  at  proper  head  so  that  hydro-electric  generaling  ])lanls  inward  How  type  with  vertical  shaft  and  movable  guide- 
were  practical  and  economiral.  Along  the  iMohawk  River,  vane  regulation.  The  runners  are  cast  in  one  piece  and 
however,  and  at  a  couple  of  isolated  places  it  was  found  are  of  various  diameters,  ranging  from  2;{  to  39  in., 
advisable  to  generate  power  from  fuel,  and  gasoline-  depending  ujujn  local  conditions  and  the  available  nonnal 
electric  engine  units  were  .selected.  head.     They  have  sullicient  capacity  when  running  at 

T-,                   rr               IT                    a  normal  speed  and  wilh  full  gate  opening  to  drive  the 

Design  of  Tviucal  IIvdiiaulic  Station  ,        ,  ^^^,         i     ,     ,               ,■   °      -,               , 

generators  at  15%  overload  when  operating  under  normal 

The  typical  power-station   equii)ment  consists  of  two  head.      The   speed  in  most   cases   is  about  280   r.p.m., 

50-kw.    hydro-electric    generating    units    installed    in    a  ranging  from  1:50  where  the  nonnal  head  is  10  ft.  to  GOO 

lein forced-concrete    power   house,    the    outward    appear-  r.ji.m.  where  the  normal  head  is  35  ft. 

ance  of  wliich   fully   pays   for  the  effort  made   to  oh-  variation  op  coNDiTTpN.s  at  barge  canal  power 

tsiin    a   pleasing   ajipcarance.      The   typical    layout   was  stations 

neccssarilj'    changed    in    four    cases    where    one    station  Lock  Normal    of  Run-  Hor.se-   Speed, 

oonerates  power  for  operating  two  or  more  locks,  as  noted  ''='""'•              """•  ^'''■''''  '''•  "''■-  '"■    ^'°""='"    ^"■"'-    ^^"'"^ 

T  n.  1  o  >  Chaniplain    6  14  26  88  226  Open 

hereatter.  flume 

At  most  of  the  locks,  water  flows  from  the  ui)per  pool     champiain   8  9  39  los        28o       Op^en 

through  a  culvert  in  the  lock  wall  and  is  admitted  to  the  Closed 

wheel  pits  through  yellow-pine  headgates  hoisted  in  most      '"^"^   ^*       flume 

♦Consulting  Engineer,  52  Wall  St.,  New  York  City.    For-  Particular  attention  was  paid  to  the  attainment  of  effi- 

merlj'    Supei-vi.sing    Engineer,    Ofhce    of    State    Engineer    and  .                   j_         i      i                -i             ■  ^      ,  ■            ,.          , 

Surveyor,  Albany,  N.  Y.  cieiicv  not  onlv  by  gooQ  si)ecincations  lor  the  turbines. 


FIG.  13.    POWER  STATION  AT  LOCKPORT   (LOCK  34,  ERIE     CANAL)    SUPPLYING   LOCKS   34   AND   35 
Old  canal  locks  at  right;  five  locks  of  the  old  canal  replaced  by  two  of  the  new  canal  having  a  total  lift  of  50  ft. 
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l)iit  also  by  carcrul  ])lanniii,<r  of  hydnuilic  conditions  at 
the  site  so  that  they  would  be  as  good  as  could  l)o  made. 
The  turbines  installed  have  luen  satisfactory  and  the  higii 
ellicieni-y  attained,  particularly  at  lock  2'.>  on  the  Erie 
Canal  (where  especial  care  was  taken  in  the  formation 
of  the  wheel  jjits  and  draft  tubes),  has  justified  tiie  effort 
made. 

To  insure  smooth  and  reliable  operation  in  service,  all 
nioviii"-  parts  are  either  of  bronze  or  bronze  lined,  and 
the  ai'ms  operating  tlie  shifting  ring  are  so  placed  that 
smooth  operation  must  result.  The  vertical  shaft  of  each 
typical  turbine,  diroet-connected  to  the  vertical  shaft  of 
each  generator,  is  hung  from  a  roller  Ijcaring  at  the  top 
of  the  generator,  where  it  is  readily  ac('essii)le.  An  ad- 
justable guide  bearing  of  the  lignum-vita^  ty])e  is  attach('(l 
to  the  cover  plate  of  each  wheel  case. 

The  speed  of  each  turbine  is  controlled  by  an  oil- 
pressure  governor  of  6,000  ft.-lb.  capacity  directly  con- 
nected to  the  regulating  shafts  attached  to  the  shifting 
ring  of  the  wheel  case.  The  s])ced  of  the  ruinior  can  be 
maintained  within  0.75%  of  normal  speed  under  gradual 
changes  of  load.  Each  governor  will  open  or  close  the 
turbine  gates  in  1.5  sec.  Two  motor-driven  )>umps  are 
proxided  for  the  governor  oil  system. 

Two  direct-current  coramntating-pole  generators,  rated 
at  50  kw.  at  250-volts,  are  installed  in  each  of  the  typical 
hydro-electric  stations.  The  vertical  shafts  previously 
mentioned  have  babbitt-lined  guide  bearings  above  and 
below  the  armature,  but  are  hung  from  above  the  generator 
by  a  roller  thrust  bearing  which  su])ports  the  entire  load 
of  both  the  armature  and  the  turbine  runner.  The  thrust 
bearing  and  all  revolving  ])arts  needing  lubrication  are 
kept  well  supplied  witli  oil  through  the  oiling  system 
mentioned  later. 

The  generator  windings  havi;  special  insulation  and  are 
protected  by  an  oilproof  and  waterproof  coating.  Factory 
tests,  made  prior  to  shipment,  were  supplemented  at  the 
site  after  installation  by  a  seven-day  operation  test  made 
prior  to  acceptance.  The  revolving  parts  of  the  two 
u'enerators  in  each  station  are  made  interchangeable  so 
far  as  possible. 

Hydro-Electric  Station  Accessories 

Each  station  has  a  gravity-feed  oiling  system.  From  a 
filter  in  the  basement,  oil  is  raised  by  a  small  motor-driven 
rotary  pump  to  a  distributing  tank  located  about  15  ft. 
above  the  station  floor  on  the  crane-rail  ledge  in  one 
corner  of  the  station.  From  the  tank  the  oil  flows  through 
pipes  extending  through  the  floor  and  connecting  with 
sight-feed  lubricators  attached  to  the  generator  thrust- 
bearing  case.  Oil  overflowing  from  the  thrust  bearing 
is  piped  to  the  steady  bearing  of  the  generator,  to  which 
is  attached  a  combination,  gear  case  and  oil  catcher  from 
which  the  oil  returns  to  the  fdtcr. 

The  stations  are  each  lighted  at  night  by  four  100-watt 
tungsten  lamps  and  heated  by  two  4,000-watt  heaters.  A 
complete  set  of  station  accessories,  including  a  .stock  of 
con.sumable  supplies,  was  furnished  by  the  contractors  for 
the  operating  equipment,  so  that  when  each  of  the  40 
stations  was  accepted  a  plant  was  available  fully  supplied 
for  at  least  one  canal  season's  operation.  By  this  plan 
the  state  obtained  the  benefit  of  wholesale  prices. 

The  entire  interior  of  each  ])ower  station  is  painted.  To 
prevent  the  formation  of  dust,  the  floor  is  painted  with 
gray  gloss  paint  over  a  filler  coat  well  rulibcd  in.    The  side 


PIG.    14.     typical    canal    POWETJ    STATION 

walls  arc  painted  the  same  color  to  a  height  of  U/o  ft., 
where  a  slate-colored  band,  2  in.  wide,  forms  a  more  defi- 
nite contrast  to  the  dull  white  of  the  upper  side  walls 
and  ceiling.  This  finish  improves  the  illumination  and 
])roduces  a  neat  shipshape  appearance  highly  instrumental 
in  encouraging  attentive  maintenance,  cleanliness  and 
neatness. 

Where  direct  current  is  to  be  generated  in  one  sub- 
station for  the  operation  of  another  lock  besides  its  own, 
a  series-wound  booster-generator  was  installed  to  main- 
tain the  voltage  at  the  delivery  end  of  the  transmission 
line  within  limits  that  will  insure  satisfactory  operation 
of  lights,  motors,  motor  control  and  other  apparatus.  The 
booster-generators  are  operative  between  limits  of  zero 
to  150  amperes;  their  rated  capacity  is  15  kw.  at  105 
volts.  A  speed-limit  device,  attached  to  the  shaft  of  the 
booster,  is  arranged  so  that  it  will  trip  a  circuit-breaker, 
thereby  automatically  cutting  out  the  motor,  which  is 
rated  at  25  hp.  Ample  space  for  the  future  installation 
of  a  similar  unit  is  provided. 

At  each  lock  not  adjacent  to  a  power  station  a  distribu- 
tion cabinet  was  installed  with  all  the  necessary  fixtures 
to  receive  and  distribute  current.  This  apparatus  is 
protected  by  storm-proof  sheet-steel  cabinets  similar  to 
those  housing  the  control  apparatus  for  the  gate  machines, 
the  valve  machines  and  the  capstans. 

Power  Stations  ok  the  Waterfouu  Flight 
Near  Waterford,  locks  2,  3,  4,  5  and  (i  of  the  Erie 
Canal,  known  locally  as  the  Waterford  flight,  are  all 
within  2  mi.  of  Crescent  dam — a  fixed  dam  across  the 
channels  of  the  Mohawk  River  near  Crescent — where  an 
axailable  head  of  20  ft.  and  an  ample  water  sujiply 
permit  the  generation  at  one  station  of  sufficient  power 
to  operate  all  five  locks. 

Adjacent  to  the  dam  a  reinforced-concrete  power 
station  contains  three  75-kw.  2,300-volt  40-cycle  vertical 
turbine  units,  furnishing  alternating  current  which  is 
transmitted  to  two  substations — one  near  lock  3  and  one 
near  lock  5.  These  substations  in  turn  generate  250-volt 
direct  current  which  is  supplied  from  them  to  locks  2 
and  3,  and  4,  5  and  6  respectively.  Each  substation 
contains  two  motor-generating  units,  and  there  is  ample 
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via.  m.     INTERIOR  OF  TYPICAL  HYDRO-ELECTRIC 

CANAL  POWER   PLANT 

Look    3,    Clinniplaiii    Cnnnl.      CfOveinor    in    left    foregrroiiiul 


FIG.    IG.     HYDRO-ELECTRIC   STATION   GENERATING 

CURRENT  FOR  TWO  LOCKS 
Lock   S,   Chaniplain   Canal.     Booster   generator  at   left 


loom  for  a  lliirtl.  The  units  each  consist  of  an  induction 
mutor  tlirectly  connected  to  a  direct-current  generator 
rated  at  ;55  kw.  at  250  volts. 

A  teleplionc  system  was  installed  to  connect  the  power 
station  at  Crescent  dam  with  the  substations  near  locks 
."5  and  5  and  also  with  locks  2,  3,  4,  5  and  C,  as  well  as 
with  the  two  huge  guard  gates.  Similar  tele])lionic 
communication  is  provided  wherever  power  is  transmitted 
from  one  lock  to  another. 

The  indoor  and  outdoor  telephone  stations  are  equip- 
ped with  instruments  similar  to  those  used  by  the  New 
York  Telephone  Co.  (Bell  System),  so  that  at  any  future 
time  the  system  can  be  extended  along  the  entire  canal 
and  connected  to  the  j^resent  long-distance  system  if 
this  is  found  to  he  necessary  or  desirable. 

Tiiii!TV-FooT  Concrete  Poles  Pouked  in  Place 

In  all,  528  reinforced-concrete  transmission-line  poles 
were  built.  Some  of  these  were  set  between  Crescent  dam 
;ind  lock  2,  Erie  Canal,  a  distance  of  two  miles,  and  some 
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FIG.   17.    TYPICAL  ARRANGEMENT  OF  WHEEL   PITS 


at  three  locations  where  a  single  power  station  generates 
energy  for  two  locks. 

The  poles,  which  are  square  in  cross-section  and  have  a 
corrugated  deformed  bar  1%  in.  in  diameter  in  each 
corner  for  reinforcement,  were  made  in  three  lengtlis,  30, 
35  and  40  ft.,  and  are  unusually  heavy.  They  were  de- 
signed for  the  usual  transmission-line  service  conditions 
and  further  for  a  coating  of  ice  on  the  line  with  one-third 
of  the  wires  on  one  side  down.  The  allowed  intensities 
of  stress,  500  lb.  per  sq.in.  in  the  concrete  and  12,000  lb. 
per  sq.in.  in  the  steel,  are  lower  than  some  designers  have 
permitted  under  the  same  or  even  less  severe  assumed 
conditions. 

Each  pole  was  equipped  with  galvanized  angle-iron 
cross-arm  supports  and  galvanized-iron  pole  steps  that 
can  be  removed  at  will,  because  they  are  secured  by  metal 
heli.xes  placed  in  the  forms  before  pouring. 

Pouring  in  place  was  necessitated  by  the  rough  nature 
of  the  ground  traversed  and  the  distance  of  the  line 
from  frequented  highways,  and  was  facilitated  (a)  by  the 
preliminary  casting  of  an  independent  socket  Ijase  of  com- 
paratively lean  concrete  circular  in  cross-section,  about 
5  ft.  deep  and  providing  a  depth  of  concrete  of  12  in. 
nnder  the  butt  of  the  pole,  and  (b)  by  an  ingenious 
method  of  erection  and  a  portable  plant  devi-sed  by  J.  F. 
Butler  and  Paul  Blake,  of  the  contractors'  corps  of 
engineers. 

The  precast  concrete  socket  base  of  lean  concrete  ex- 
actly filling  the  excavation  made  possible  the  pouring  in 
place  of  these  large  concrete  poles.  After  the  base  had 
set  the  pre-assembled  metal  reinforcement  was  raised  with 
a  wrought-iron  pipe  about  3  in.  in  diameter.  A  full- 
length  square  wooden  form  was  then  hoisted  in  position 
and  guyed  with  galvanized  wire  (required  as  permanent 
equipment  for  some  of  the  poles  but  used  temporarily  to 
guy  the  form).  Each  form  was  made  of  dressed  lumber 
and  coated  with  form  oil.  The  novel  feature  of  the  form 
was  that  one  side  was  left  open  to  be  closed  with  movable 
panels  about  five  feet  long  as  the  form  was  filled.  A 
split  form  was  avoided  by  using  removable  pole  ste]5s. 
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Five  forms  were  used.  Each  form  was  carried  to  its 
new  position  on  a  light  long-reach  lumber  wagon  capai)le 
of  traveling  over  rough  ground.  .Strii)ping  and  erection 
of  forms  were  accomplished  by  the  pair  of  light  shear 
legs  above  mentioned.  The  portable  concreting  plant, 
carried  on  a  light  farm  wagon  easily  driven  over  rough 
ground,  consisted  of  a  mixing  board,  water-barrels,  pails 
and  other  mixing  tools  and  included  three  coal  scuttles 
or  hods  used  with  much  success  to  hoist  and  pour  the 
concrete  as  the  form  was  filled. 

Gasoline-Electric  Generating  Stations 

At  each  of  the  eight  Mohawk  River  locks,  adjacent  to 
the  eight  movable  dams,  the  installation  of  a  hydro- 
electric station  was  precluded  by  the  fluctuations  in 
river  level  during  the  canal  season  (which  is  usually  from 
May  15  to  Nov.  15).  After  studying  the  several  possible 
methods  of  obtaining  power  for  these  locks,  it  was  found 
that  the  most  reliable  arrangement  would  be  to  generate 
current  at  each  lock  in  a  complete  and  independent  plant, 
free  from  all  service  interruptions,  as  well  as  from  trans- 
mission-line and  other  troubles. 

This  plan  necessitated  fuel-burning  stations,  and 
gasoline-electric  units  ])roved  the  most  economical  and 
convenient  under  the  conditions  prevailing.  On  shore 
near  each  lock  but  above  highest  recorded  water,  a  concrete 
station  building  was  constructed  similar  in  appearance 
to  the  hydro-electric  stations  (a  typical  one  is  shown  in 
Fig.  19),  and  in  it  were  placed  two  25-kw.  generating 
units. 

Each  machine  alone  is  capable  of  carrying  the  full 
load  from  the  present  lock  and  moval)le-dam  gates,  and 
space  is  provided  for  an  additional  similar  unit,  so  that 
ample  power  may  be  available  to  operate  an  additional 
lock  whenever  one  is  installed.  (The  motor  equipment 
for  each  lock  resembles  that  previously  described  and 
is  composed  of  four  7-hp.  gate-machine  motors,  four 
3-hp.  valve-machine  motors  and  two  20-hp.  capstan 
motors.  In  addition  to  this  lock  equii^ment  there  are 
two  12-hp.  winch-motors  on  the  superstructure  of  each 
movable  dam,  each  capable  of  operating  it.  Both  the 
lock  and  the  dam  are  lighted  at  night  from  this  plant.) 


The  engine  is  of  the  inclosed  four-cycle  single-acting 
vertical  type  with  four  water-jacketed  cylinders.  It  is 
designed  to  drive  the  generator,  to  whicli  it  is  directly 
connected,  at  25%  overload.  The  normal  speed,  5G0 
r.p.m.,  is  maintained  practically  constant  at  all  loads  by 
a  governor,  although  a  maximum  variation  of  3%  from 
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fig.   18.    HEADGATES  FOR  HYDRO-ELECTKIC  STATIONS 

no  load  to  full  load  w^as  permitted.  Tlie  generators  were 
wound  for  250-volis,  direct  current.  These  generating 
units  were  originally  developed  by  the  makers  for  service 
elsewhere  and  have  been  used  successfully  for  years. 
Similar  units  installed  by  the  United  States  Government 
in  the  Philippine  Islands  have  given  good  service.  Each 
unit  was  tested  at  the  factory  prior  to  shipment,  and 
this  test  was  supplemented  by  a  service  test  after  installa- 
tion. 

Gasoline  is  supplied  to  each  unit  by  a  i:»lunger 
puiup  from  a  1,000-gal.  storage  tank  located  under- 
ground outside  the  station  and  below  the  engine  level. 
A  forced-feed  oiling  system  supplies  oil  under  pressure. 


FIG.  19.    TYPICAL  GASOLINE-ELECTRIC  POWER  STATION 


FIG.   20.     INTERIOR  OF  GASOLINE- ELECTRIC   STATION 
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Cooling  wiiter  is  supiilifd  rnmi  ii  rciiilon  (•il-coiicri'tc 
(ooliiij,'  tank  loniti'il  oul.siilc  tin-  slulion,  lillc(|  by  ^'nivity 
Irum  tile  upper  lock  jkhiI  and  iliscliar^'iii^f  into  the  lower 
po()J.  A  rutaiv  piiiiip  on  tlie  en^nne  .-ilial't  supplies  tiie 
enf,'iue  witli  eooiing  water  at  a  rate  regulated  to  eonliol 
the  jiU'ket-water  (enipenituie.  A  liol-watrr  radiator  con- 
neeted  with  the  di.siharge  pipe  ean  l)e  supplied  witli  hot 
water  whenever  it  is  desired  to  heat  the  station.  Tlie 
interior  llnish  ol"  the.se  isolated  stations  is  like  tliiil  ot 
the  hydro-elect rie  plants.  The  general  e(pii|)nicnt  (•o\crc(| 
consnniahle  supplies  sullieient  I'or  one  canal  season,  as  in 
the  other  iilants. 

CoNTlt.VlTC)ll.S    I'OIJ    ()l'i:i!.VTINC!    lOQUtfMl-INT 

The  freiieral  contraet.s  for  the  lock-operating  e(|uipnicn(, 
power  jilants,  etc.,  were  taken  jointly  hy  the  Mac.Vitiiur 
Bros.  Co.  and  the  Lord  Electric  Co.  of  New  ^'olk 
City.  The  operating  e(iui])inent  for  locks  1,  2,  '.I  and  I 
of  the  Cayuga  and  Seneca  Canal  is  heing  installed  hy 
Lupfer  &  Reniiek,  of  Bufl'alo,  N.  Y. 

After  the  contracts  were  awarded,  tlie  engineering  de- 
partments of  the  general  tontraetors  made  careful  in- 
vestigation of  all  the  leading  maniiraeturers  of  electric 
machinery  and  of  special  machinery  and  supplies,  and  a.s 
a  result  selected  the  following  list  of  manufacturers  as 
being  in  their  opinion  best  suited,  all  things  considered, 
to  supply  the  respective  parts: 

General  Electric  Co.,  Schenectady,  N.  Y. — All  motors,  gen- 
erators, arc  lamps,  switchboards  and  control  systems. 

Hyde  Windlass  Co.,  Bath,  Mo. — All  lock-wall  type  valve 
machines. 

Wheeling  Mold  and  Foundry  Co.,  Wheeling,  W.  Va — All 
gate  machinery  and  cabin -type  valve  machinery 

Camden  Water  Wheel  Works  (now  the  Hydraulic  Turbc-.ie 
Corporation),  '  Camden,  N.  Y. — All  hydraulic  equipments,  in- 
cluding waterwheels  and  headgates,  for  contracts  92  and  94. 

S.  Morgan  Smith  Co.,  York,  Penn. — All  hydraulic  equip- 
ments, including  headgates  and  valves,   for  contract  93. 

Lombard  Governor  Co.,  Ashland,  Mass. — All  waterwheel 
governors  of  the  oil-pressure  type  for  all  contracts. 

James  McKinney  &  Son,  Albany,  N.  Y. — All  steel  cabinets 
for  control  panels,  gate  and  valve  recesses,  centers  of  distri- 
bution and  capstan-control  panels.  Also  structural  steel  for 
power  houses  on  contract  93. 

The  Maine  Electric  Co.,  Portland,  Maine — All  electric  cap- 
stans, with  the  exception  of  motors  and  controls,  for  all  con- 
tracts. Also  complete  reconstruction  of  16  movable-dam 
winches  on  locks  S  to  15,  inclusive,  Erie  Canal. 

Standard  Underground  Cable  Co.,  New  York  City — All  rub- 
ber-insulated, lead-covered  and  armored  cables  included  in  all 
three  contracts,  a  total  of  over  350  tons. 

Safety  Armorite  Conduit  Co.,  Pittsburgh,  Penn. — 115  tons 
"Galvaduct"  conduit. 

Sprague  Electric  Works  of  General  Electric  Co.,  New  York 
City — All  flexible   metal   conduits. 

Wonham,  Sanger  &  Bates,  New  York  City — 34  three-ton 
tr.Tveling  cranes  and  32  trolley  blocks  for  machinery  cabins. 

Electric  Railway  Equipment  Co.,  New  York  City — 400  tub- 
ular-steel arc-lamp  poles  with  special   bases  and  fittings. 

De  Veau  Telephone  Co.,  New  York  City — Private  inter- 
communicating telephone  systems  between  Erie  locks  2  and  6 
and  Crescent  dam;  locks  7  and  8,  Champlain;  locks  29  and  30, 
Erie;  locks  32  and  33,  Erie;  locks  21  and  22,  Erie;  Erie  lock  21 
to  Junction  lock. 

Burt  Manufacturing  Co.,  Akron,  Ohio — Oiling  systems  for 
all  hydro-electric  stations. 

Macbeth-Evans  Glass  Co.,  New  York  City — Fresnel  lenses 
for  signal  lanterns  on   cabinets  and   machinery  cabins. 

Hay  Foundry  and  Iron  Works,  Newark,  N.  J. — Structural 
steel  for  power  houses,  contracts  92  and  94. 

Ludowici-Celadon  Co.,  New  York  City — Glazed  vitrified  tile 
for  roofs  of  power  houses. 

Richmond  Screw  Anchor  Co.,  New  York  City — Removable 
pole-steps. 

MacArthur  Bros.  Co. -Lord  Electric  Co. — 528  reinforced- 
concrete  poles  for  transmission  line;  39  reinforced-concrete 
power  houses;  32  reinforced-concrete  machinery  cabins. 

Installation  of  all  electrical  work  and  machinery  was  pro- 
vided bj'  the  manufacturers  mentioned. 


.Siili.-hiiilniily  iill  the  work  descrilicd  lu  tins  and  the 
preceding  article  was  contracted  for  and  |)ra<tically  com- 
pleted and  much  general  eonstinition  was  done  during 
tlie  luo  adiiiinisti'ations  of  former  State  Engineer  .1. 
.\.  r.iii~il.  'I'lic  Special  Deputy  State  lOngineer  during 
th;il  period  wa-  .\!c\  ]•].  Kastl,  in  charge  of  Barge 
Canal  construction.  The  roilowing  gentlenu'ii  composed 
the  Board  of  ('onsnlliiig  lOiigineers:  Jo.seph  Uipley, 
Mortimer  (i.  Barnes,  William  II.  Burr,  (ieorge  S.  (Jrei^ne, 
,1  r.,  and  T.  Kcmiaid  Tlioinson. 

'I'hr  riMitiail  |ilaii.-  and  speci licalions  providing  for 
this  c(|uipmei)t  were  prepared  under  the  writer's  direc- 
lion.     i)nring  their  preparation  C.  C.  lOghert,  Consulting 


FIG.    21        MOLDING    REINFORCED-CONCRETE    POLES; 
CONCRETE   BASE   READY   FOR    POLE 

Engineer  of  Niagara  Falls,  assisted  in  a  consulting  ca- 
pacity as  expert  in  electrical  designs.  C.  H.  MacCulloch, 
Resident  Engineer,  was  in  immediate  charge  of  the  assist- 
ant engineers  who  prepared  the  detailed  plans. 

Barge  Canal  construction  work  is  carried  out  under 
the  immediate  direction  of  three  Division  Engineers. 
Under  former  State  Engineer  J.  A.  Bensel  the  following 
officers  served:  Western  Division,  E.  J.  Govern;  Middle 
Division,  Edwin  Styring;  and  Eastern  Division,  D.  B. 
La  Du. 

For  courtesies  extended  in  furnishing  drawings  and 
photographs,  acknowledgment  is  made  to  the  present 
State  Engineer  and  Surveyor,  Hon.  Frank  M.  Williams, 
and  to  William  B.  Landreth,  Deputy  State  Engineer. 
D.  B.  La  Du  is  now  Special  Deputy  State  Engineer. 
The  present  Division  Engineers  are:  Western  Division, 
F.  P.  Williams ;  Middle  Division,  Guy  Moulton ;  and 
Eastern  Division,  George  Williams. 
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I'.Y  P.  C.  McArdlid* 


SYNOPSIS — 77/6'  histurij  of  so-called  monolithic 
hriclc-pavemcnt  construction,  and  how  the  writer 
has  carried  some  of  its  principles  to  conclusion. 
Experimental  pavement  ivith  brick  laid  on  very 
shallow  concrete  base  (2i/2  to  41/2  in.).  Some  con- 
clusions as  to  causes  of  brick-paving  failures. 

On  Nov.  G,  1914,  the  writer,  as  Attinir  Chief  State 
Highway  Engineer,  went  from  Springfield  to  Paris,  111., 
to  make  the  final  inspection  on  Sections  A  and  B,  state- 
aid  roads  in  Edgar  County.  These  two  sections  of  road 
were  of  brick  on  a  4V2-in.  concrete  l)ase  with  a  1-in.  sand 
cushion  laid  under  the  time-honored  specifications.  There 
were  present  W.  T.  Blackburn,  of  the  Dunn  Wire-Cut- 
Lug-Brick  Co.,  Allan  Jay  Parrish,  contractor,  and  R.  L. 
Bell,  Division  Engineer,  State  Highway  Department. 

The  defects  usually  found  in  brick  pavements  were 
the  topics  of  discussion.  I  suggested  that  a  grouted- 
brick  pavement  acted  as  a  4-in.  brick  slab;  that  the  so- 
called  sand  cushion  could  no  longer  fill  the  function  which 
it  did  when  the  base  was  of  brick  laid  flat-wise,  or  was 
composed  of  gravel  or  sand  and  the  joints  sand  filled, 


•^     4-"Bricky' 


3^  Concre^-' 

Section    No.  Z 


Concrete  Base   , 
Propor-f-hns  I '3^  '6 


3  Brick--' 


Concref^  Base 
Proporf-ions  I'S^^S 


4^  Concre^-'' 

Sec+ion    No.  3 
CRf:)SS-SECT10NS    OP    EXPERIMENTAL    BRICK 
PAVEMENTS  NEAR  DANVILLE,  ILL. 


and  that  I  would  like  to  see  some  grouted-brick  pave- 
ments laid  down  in  tlie  soft  concrete  base  without  a 
sand  cushion.  After  a  little  discussion,  permission  was 
given  by  the  State  Highway  Department  to  lay  an  experi- 
mental section  of  400  ft.  side  by  side  with  the  sand- 
cushion  type. 

This  pavement,  using  a  thin  sand-and-cement  cusliion, 
was  laid  in  the  spring  of  1915.  Other  pavements  of  the 
same  type  were  laid  in  the  township  and  in  the  City  of 
Paris,  111.,  about  the  same  time.  Contracts  for  two  miles 
of  this  type  were  let,  one  mile  of  which  was  recently 
completed  at  Paris  and  another  for  10,200  ft.  was  let 
at  !Monticcllo,  111.,  by  the  State  Highway  Department. 

]\Iy  first  thought  was  that  tlie  brick  would  rapidly  set- 
tle down  unevenly  in  the  wet  concrete,  and  I  suggested 
that  this  was  the  only  practical  obstacle.  After  having 
placed  a  section  of  ])avcmcnt  without  the  use  of  a  dry- 

*Superintending  Engineer,   Vermilion  County,   Danville,   III. 


mortar  cushion,  as  frequently  described  in  the  technical 
press  and  now  specified  in  many  section.s,  there  is  no 
question  in  my  mind  that  such  a  mortar  cushion  is  a  need- 
less expense  and  ])erliaps  a  detriment. 

My  first  fear  has  not  been  justified  in  practice.  I  have 
found  it  i>iacticable  with  the  u.se  of  an  ordinary  tem- 
j)let  to  level  off  the  concrete  to  true  grade  and  to  lay  the 
brick  in  the  concrete  base  without  appreciable  settlement, 
as  described  later.  A  light  hand  roller  completes  the 
leveling  of  the  brick  surface  to  true  grade.  The  use  of 
a  dry  mortar  of  very  lean  ))roportions  undoubtedly  places 
a  line  of  weakness  between  tlie  concrete  base  and  the  brick 
surface. 

AdVAXTAGES   of   IMOXOLITIIIO    CoySTRUCTION 

The  laying  of  the  brick  monolithic  slab  on  country 
highways  reduces  the  cost  of  the  pavement  by  eliminating 
altogether  the  concrete  curb,  the  longitudinal  bitumin- 
ous joint  and  the  sand  cushion.  Aside  from  the  added 
carrying  strength  of  monolithic  construction,  it  has  the 
important  advantage  that  a  pavement  so  constructed  may 
be  thrown  open  to  traffic  from  10  days  to  two  weeks 
sooner  than  one  placed  on  a  sand  cushion,  and  the  still 
more  important  advantage  of  considerably  lower  cost.  It 
justifies  a  thinner  concrete  base  than  is  possible  with 
tlie  sand-cushion  type  of  brick  construction. 

The  University  of  Illinois  is  conducting  a  series  of 
experiments  on  these  types  which  should  prove  interest- 
ing and  instructive. 

California  is  surfacing  its  main  highways  with  a 
uniform  4-in.  concrete  pavement.  Illinois,  ^Yisconsin, 
Michigan,  New  York  and  Massachusetts  are  all  building 
pavements  6  to  8  in.  in  thickness.  What  justification 
is  there  then  for  requiring  a  4-  or  6-in.  base  for  a  4-in. 
grouted-brick  pavement,  making  the  road  an  average  of 
8  or  10  in.  thick?  A  4-in.  concrete  road  gives  satis- 
faction in  California  and  a  6-in.  concrete  road  gives  sat- 
isfaction in  Illinois,  Wisconsin,  ]\Iichigan  and  elsewhere. 
A  4-in.  properly  grouted  brick  pavement  on  a  thoroughly 
drained,  puddled  and  rolled  subgrade  should  give  more 
lasting  service  than  a  concrete  road  of  the  same  thick- 
ness; require  less  maintenance;  give  a  full  return  on  the 
investment,  and  prove  amply  heavy  for  at  least  90%  of 
our  country  highways. 

The  one  danger  to  any  type  of  hard  surface  is  the 
use  of  lugs  on  tractor  wheels.  Injury  from  this  cause 
may  be  obviated  by  a  legal  requirement  to  compel  trac- 
tor owners  to  use  the  earth  shoulders,  remove  the  lugs 
or  put  liners  between  the  lugs  when  using  any  type  of 
hard  road. 

Experimental  Brick  Pavements  avith  Tiiin  Bases 
Recently  the  Danville  Brick  Co.,  at  my  suggestion 
and  under  my  direction,  constructed  an  experimental 
brick  pavement  200  ft.  long,  15  ft.  wide,  of  monolithic 
construction,  divided  into  four  sections  each  50  ft.  long. 
This  pavement  is  on  one  of  the  heaviest  traffic  roads  im- 
mediately adjoining  the  City  of  Danville.  The  four  sec- 
^tioiis  arc  described  as  follows: 
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Type  No.  1 — A  1-in.  britk  on  a  1  -.'MZ-y  cement  mortar 
base,  1  in.  tliick  at  tlie  sides  and  2\'-_>  in.  at  the  cen- 
ter. Tlie  total  thickness  of  the  slab  is  5  in.  at  the  sides 
and  6i/>  in.  at  fflie  center. 

Type  No.  2 — A  4-in.  brick  on  a  izravel  concrete  l)ase 
mixed  1 :  31/, :  (5,  M'hicli  is  2  in.  thick  at  tlie  sides  and  .'51/2 
in.  at  the  center.  The  total  thickness  of  tlie  slab  is  6 
in.  at  the  sides  and  714  in.  at  the  center. 

Type  No.  3 — A  3-in.  brick  on  a  gravel  concrete  base 
mixed  1 :  3i/^ :  G,  which  is  3  in.  thick  at  the  sides  and  41/2 
in.  thick  at  the  center.  The  total  thickness  of  the  slab 
is  6  in.  at  the  sides  and  714  in.  at  the  center. 

Type  No.  4 — The  same  as  No.  2  except  that  the  liricks 
are  laid  lengthwise. 

On  all  of  these  types  except  type  No.  3,  a  header 
course  of  full-sized  brick  was  laid  for  curbs. 

This  experimental  road  was  completed  on  Oct.  25  and 
M^as  thrown  open  to  traffic  on  Nov.  22,  1915. 

The  concrete  and  grout  were  machine  mixed.  The 
gravel  was  obtained  from  the  Interstate  Sand  and  Gravel 
Co.,  Covington,  Ind.,  and  was  graded  from  1  in.  down  to 
14  in.,  and  the  sand  from  14  in.  down. 

These  sample  types  of  brick  paAement  embody  the 
original  idea  of  the  writer  of  placing  brick  directly  on 
the  concrete  base.  It  is  the  only  road  the  writer  is 
aware  of  which  is  constructed  in  this  way.  So  far  as 
practicability  is  concerned,  there  was  no  difficulty  ex- 
perienced in  construction  and  no  apparent  necessity  for  a 
dry-sand  mortar;  even  with  type  N'o.  1,  where  the  brick 
were  laid  on  a  wet-mortar  bed,  the  method  worked  per- 
fectly. This  sample  pavement  should  demonstrate  the 
practical  utility  of  a  properly  cement-grouted  brick  pave- 
ment on  a  very  thin  base.  The  accompanying  sketch 
shows  cross-sections  of  the  pavement  as  laid. 

Discussion  of  Brick-Pa vemext  Failttres 
A  glance  over  the  field  of  brick  construction  discloses 
the  fact  that  failures  from  blow-ups,  crushing,  longitud- 
inal and  transverse  cracking  do  not  or  have  not  occurred 
in  brick  pavements  with  sand-,  tar-  or  asphalt-filled  joints 


witli  bricks  laid  on  a  gravel,  a  macadam  or  a  concrete 
base  and  sand  cushion.  Successful  examples  of  these 
types  wiiich  have  been  in  service  20  yr.  or  more  and 
are  now  in  good  condition  may  be  found  in  Dixon,  Clin- 
ton, S])ringfield,  Freeport,  Danville,  East  St.  Louis,  Belle- 
ville, Champaign  and  elsewhere  in  Illinois. 

I  think  it  may  also  be  safely  stated  that  failures  such 
as  buckling,  crushing  or  blow-ups  of  grouted  pavements 
have  been  due  to  expansion  of  tlie  pavements,  imperfect 
expansion  joints,  no  joints  at  all,  sand  cushion  improperly 
placed,  or  a  combination  of  poorly  placed  cushion  and 
indifferent  expansion  joints. 

It  is  a  matter  of  observation  that  these  defects  do  not 
show  during  the  first  year,  but  only  after  a  few  years 
of  service.  Two  samples  of  grouted  pavements  now  un- 
der observation  shoM^ed  no  sign  of  failure  until  the  third 
year  of  service,  and  the  deterioration  seems  to  increase 
very  rapidly.  Both  these  pavements  are  laid  on  a  con- 
crete base  with  sand  cushions,  flush  curbs,  with  so-called 
expansion  joints  along  each  curb  and  -with  transverse 
joints  at  intervals  of  50  ft.  Blow-ups,  buckling  and 
crushed  spots  appear  frequently  in  both.  Examination 
of  these  pavements  discloses  a  214-in.  sand  cushion,  ex- 
pansion joints  that  do  not  exceed  II/2  in.  of  depth,  and 
grout  filler  of  the  same  depth.  The  failures  are  un- 
doubtedly due  to  repeated  internal  stresses  through  ex- 
pansion of  the  pavement. 

Probable  Advantages  or  IMonolithic  Constructiox 

Whenever  a  grouted  pavement  is  laid  on  a  sand  cushion 
on  a  concrete  base,  two  slabs  are  provided,  one  of  con- 
crete and  one  of  brick,  separated  by  a  sand  cushion.  It 
is  admitted  that  it  is  exceedingly  difficult  uniformly  to 
compact  a  sand  cushion.  The  result  is  that  the  brick 
slab  is  called  upon  to  bear  practically  the  entire  traffic 
load,  the  imperfect  cushion  acting  as  a  line  of  weakness 
between  the  two  slabs. 

The  effect  is  something  like  this:  At  maximum  tem- 
perature the  pavement  expands,  butts  against  the  curbs 
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and  rises  from  thi.'  ciisliiou  in  spots  reseiiibliiig  waves. 
Heavy  loads  come  on  the  pavement.  The  pavement  is 
already  stressed  by  compression;  the  load  finishes  the 
job.  Dbngitudinal  or  transverse  craclis  appear  and  are 
noticed  when  contraction  comes.  Is  it  not  more  practica- 
ble and  more  certain  ol"  results  to  strengthen  the  brick 
slab  by  a  thin  concrete  base  and  leave  tiie  earth  foun- 
dation to  furnish  the  necessary  resiliency? 

It  cannot  be  said  at  this  writing  that  monolithic  brick 
pavement  construction  is  entirely  satisfactory.  It  must 
prove  itself  by  the  test  of  time  and  service.  It  bids  fair, 
however,  to  push  aside  other  classes  of  brick-pavement 
construction,  and  if  not  successful  when  properly  placed, 
we  may  well  return  to  the  sand-,  tar-  or  asphalt-filled, 
sand-cushion  type  of  construction  with  a  suitable  con- 
crete base,  the  thickness  depending  on   the  tralfic. 

By  Caleu  Mills  S.vviLLEt 

The  average  daily  consumption  of  water  in  Hart- 
ford is  at  a  rate  of  about  !), 500,000  gal.,  which,  with  the 
number  of  consumers  estimated  at  136,000,  gives  a 
daily  per  capita  consumption  of  70  gal.  All  of  the  serv- 
ices are  metered  except  those  intended  solely  for  fire- 
protection  purposes.  A  recent  canvass  of  public  uses  of 
water  and  a  comparison  of  venturi-meter  records  from 
the  supply  lines  with  the  amount  of  water  paid  for  have 
resulted  in  an  estimate  of  the  manner  in  which  water  is 
disposed  of  in  this  city.  These  figures,  together  with 
estimates  by  the  late  Dexter  Brackett  (in  his  report  made 
in  189-i  on  water  consumption  in  the  Boston  j\Ietropolitau 
District),  are  given  in  Table  1. 

TABLE   1       DISTRIBUTION  OF  PER  CAPITA  WATER  CONSUMPTION 

Brackett  Metro- 
Hartford  Estimate  of  1915  politan  Estimate, 
Gal.  per                  Per  Cent.  1894,  Gal. 
Use                                Capita                     of  Total  per  Capita 

Domcstio 34                               48  6  35 

Manufacturing 19                               27   1  35 

Pulilic 3                                 4.3  5 

Unaccounted  for                               14                             20  0  25 

Total 70  100,0  100 

The  impression  of  the  general  public  is  that  vast  quan- 
tities of  water  are  used  in  putting  out  fires.  This  idea 
is  very  erroneous.  The  total  amount  of  water  so  used 
is  comparatively  small,  but  the  rate  of  demand  for  short 
periods  is  often  very  great — so  great,  in  fact,  that  in  cities 
of  100,000  to  150,000  ])oi3ulation  a  reasonable  require- 
ment for  fire-protection  service  often  equals  or  exceeds  the 
maximum  hourly  rate  of  draft  of  an  ordinary  day. 

The  total  amount  of  water  used  by  the  Fire  Depart- 
ment in  Hartford  in  1914  was  about  7,000,000  gal.,  or 
0.14  gal.  per  capita  per  day.  Of  this  quantity  about 
one-half  was  used  in  the  maintenance  of  16  stations, 
including  washing  of  liose  and  apparatus.  The  re- 
mainder was  used  in  extinguishing  fires.  The  fire  con- 
sumption and  related  figures  for  1914  are  shown  by 
Table  2. 

Of  the  105  alarms  at  which  water  was  used,  three  or 
more  streams  were  in  service  at  only  16.  There  were 
seven  calls  at  which  five  or  more  streams  were  used,  four 
at  which  nine  or  more  were  used  and  one  at  which  13 
streams  were  in  service.     Table  3  presents  an  analysis 

•Contlensed  from  a  i)ai)er  read  before  the  New  England 
Water-Works   Association.    Dec.    8,    1915. 

tChief  Engineer,  Hoard  of  Water  Commissioners,  Hartford, 
Conn. 


of  the  .-even  calls  in  uhirii  live  or  more  •■streams  were  in 
service. 

These  .seven  fires  used  a  total  of  2,182,190  gal,  or 
about  two-thirds  of  the  entire  amount  used  to  put  out 
fires,  leaving  1,117,810  gal.  to  be  used  by  the  other  98 
calls,  or  an  average  of  about  11,400  gal.  per  fire  call. 

TABLE  2.     USE  OF  WATER  AT  FIRES,  HARTFORD.  CONN.,  1914 

Total  actual  file  alarms 628 

Number  of  fire  calls  at  which  water  was  used 105 

Number  of  times  pump  service  was  available 63 

Number  of  hose  streams  in  use,  average 2 

Length  of  hose  line,  average,  ft .  . ,  isgo 

Usual  size  of  nozzle,  diameter,  in 1  to  1} 

Average  hydrant  pressure  in  service,  lb 60  to  80 

Average  pump  pressure,  lb 100  to  200 

Total  amount  of  water  used,  gal 3,.300,000 

Value  of  property  included  in  the  fires $7,973,109 

Insurance   thereon $3,348,310 

Insurance  lo.ss $374,538 

Uninsured  lo.ss ;  .  .  ,  $14,590 

Duration  of  service:  15  min.  for  50  fires;  15  to  30  min.  for  25  fires;  30  to  CO 
min.  for  15  fires;  1  to  1 J  hr.  for  11  fires;  2J  to  4  hr.  for  2  fires;  4  to  6  hr.  for  2  fires. 

The  following  data  relate  to  a  fire  call  which  may  be 
classed  as  ordinarily  severe  for  a  city  similar  to  Hartford : 
On  Dec.  13  at  2:  15  a.m.  an  alarm  was  rung  in  for  a  fire 
in  the  building  occupied  by  Smith  &  Northam  on  State 
St.,  Hartford.  The  building  was  supposed  to  contain  a 
considerable  quantity  of  hay  and  was  located  in  a  dis- 
trict where  serious  results  were  apprehended  if  the  fire 
was  not  quickly  controlled.  Besides  other  apparatus,  four 
steamers  responded.  Two  of  them  were  of  the  large  self- 
propelled  type,  capable  of  delivering  1,200  gal.  per  min. 
each.  The  other  two  were  of  the  ordinary  type,  one  of 
900,  the  other  of  600  gal.  per  min.  capacity.  In  addition 
the  fire  pumps  at  the  near-by  car  barns  of  the  Connecticut 
Co.  were  put  in  .service.  The  hose-line  system  consisted 
of  the  following  lines :  Two  3-in.,  four  2i/^-in.  and  three 
lVi>-i"-  lines.  The  venturi  meter  on  the  supply  main  at 
the  effluent  gate  house  indicated  the  total  amount  of 
water  used  at  this  fire  as  about  3^0,000  gal.  The  rates 
of  draft  in  excess  of  the  ordinary  consumption  expressed 
in  thousand  gallons  per  hour  for  successive  10-min.  in- 
tervals were  as  follows:  125;  190;  200;  240;  195;  160; 
170;  170;  110;  130;  140;  100;  70;  30;  20;  30. 

It  is  of  interest  to  note  in  this  connection  that  in  a  city 
of  135,000  inhabitants  with  full  fire  and  police  protec- 

TABLE  3.     ANALYSIS    OF    SEVEN    CALLS    USING    FIVE    OR    MORE 
STREAMS  AT  HARTFORD,  CONN.,  IN  1914 


Date, 
1914 

Jan.  20.. 

Fob.  21 . 

Feb.  26. 

May  23. 

Dec.  4.. 

Dec.  4 . 

Dec.  18. 


Equiv.  No. 

Estimated 

No. 

of 

Av 

.   Time 

250  Gal.- 

Total  Amr.unt 

Streams 

in 

Service 

per-Min. 

Water  Used, 

2S-In. 

3-In. 

Hr. 

Min. 

Streams 

Gal. 

9 

4 

20 

9.5 

613,370 

11 

2 

2 

35 

19.1 

618,380 

8 

2 

2 

20 

12.5 

426,530 

5 

30 

4.5 

30,770 

3 

2 

1 

25 

0.7 

151,220 

7 

- 

1 

23 

11.7 
9.3 

239,670 
07,2.50 

tion  there  is  a  possibility  during  any  year  of  at  least  five 
fire  calls  any  one  of  which  may  require  from  150,000  to 
650,000  gal.  of  water  drawn  at  rates  up  to  nearly  7,000,- 
000  gal.  per  day  in  excess  of  a  maximum  ordinary  flow. 
Also  that  this  rate  may  be  maintained  for  from  two  to 
three  consecutive  hours.  In  view  of  the  Baltimore,  Chelsea 
and  Salem  conflagrations  and  the  ordinary  fire  demands  of 
a  city  of  the  sip^e  of  Hartford,  as  shown  in  Table  3,  it 
seems  clear  that  it  would  be  well  for  many  towns  and 
cities  to  look  closely  into  the  capacity  of  their  supply 


KxportH  from  the  United  States  for  the  ten  months  ending 
Oct.  31,  191.5,  were  valued  at  $2,860,515,000.  Imports  during 
the  same  period  were  valued  at  $1,451,267,000.  The  excess  of 
exports  over  imports  for  this  period  were  $1,409,248,000.  In 
the  same  period  of  1914  the  excess  of  imports  over  exports 
was    only    $114,000,000. 
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S)'.\()t'SiS — .1  iriiifoiTcil-coiinrlr  riaduci  ilr- 
sif/iifd  Id  jicniiil  free  crjiansioii  (iinl  iiossihlr  iiii- 
Ci/iial  sflllriiinil  of  fouiulalioits  innli  r  niiislnicliini 
at  Denrcr.  Colo.  Total  Iciij/lli,  ncarli/  S.'iiki  ft. 
Massive  structiur  dcsujiied  to  safely  nirni  rcnj 
hvavy  roUimj  loads;  cost  of  construction  aji/iro.r- 
imatcUj  lii'/c  less  than  the  estimated  cost  of  a  sim- 
ilar stritclure  of  steel,  ^f()st  iiorrl  fraturr  in  the 
desi(/n.  the  division  of  llic  sinulurc  iiiln  hiirrrs 
connected  hi/  sasitended  spans,  the  sitsjiended  spans 
heiuij  supported  hi/  steel  ei/e-hars  from  cantilevers 
jirojeclin;/  from  the  towers  on  either  side.  Unus- 
ual /lains  being  taken  in  the  selection,  mixing  and 
placing  of  the  concrete  nialerials.  irilli  a  view  Id  se- 
curing the  greatest  possihle  deiisilij  in  llw  resullin;/ 
concrete. 

A  rosidciiix'  district  coiitaiiung  apiiroxinuilcly  oiic- 
I'ourtli  ol'  tlie  ])o])ulati()n  of  Ihu  City  of  Denver  and  known 
as  tlie  North  Side  is  so])arated  from  the  business  section 
bv  a  low-lying  district  traversed  by  the  Platte  River  and 
occujtied  cliieliy  by  railroad  tracks  and  industrial  plants. 
To  all'ord  direct  passage  across  this  section  and  to  avoid 
railway  grade  crossings,  there  are  in  existence  three  via- 
ducts, located  at  14th,  16th  and  20th  St.  respectively. 
Since  the  district  served  by  these  viaducts  is  steadily 
increasing  in  population,  it  was  decided  two  years  ago 
to  build  another  viaduct  some  three-quarters  of  a  mile 
south  of  the  old  ones  and  the  work  was  placed  in 
cliargo  of  Herbert  S.  Crocker,  Consulting  Engineer,  of 
Denver,  After  careful  study  of  the  local  conditions, 
it  was  decided  to  build  the  new  structure  of  rein- 
forced concrete  instead  of  steel,  except  at  the  crossing 
of  the  South  Platte  Piver  and  at  some  of  the  crossings 
over  railway  tracks,  where  the  lengths  of  the  necessary 
spans  made  the  use  of  steel  instead  of  concrete  advisal)le. 

The  final  cost  of  the  structure  will  be  about  15%  loss 
than  if  it  had  been  built  of  steel.  While  this  is  based 
on  the  cost  of  steel  structural  work  in  Denver,  which  is 
considerably  higher  than  in  the  East,  it  is  to  be  rcmem- 


licrcd  nil  the  nliicr  hand  llial  at  liic  lime  the  design  was 
made  fur  ihi'  \iailucl,  |iriccs  of  steel  were  |»licnoni('nally 
low  :iii(|  the  dill'crciirc  would  Ih-  considerably  greater  were 

|ir(',-rlit    |iriccs    liJ    lie    used. 

The  (MJst  (>r  the  sti'ucliirc  including  the  materials  (the 
ccMiciit  and  steel  arc  furnished  to  the  contractor)  is  ap- 
proximately ^i.S  per  cii.yd.  The  (piantities  of  concrete 
])er  linear  foot  and  the  a])proximate  cost  of  the  same  ))er 
linear  foot  of  the  xiaduct  above  foundations  are  as  fol- 
lows : 

Cu.Yd.  Approx. 

WUnii  Ovpr  I^enKtli,   Concrete  C:o8t 

AU.  Kt.  Kt.       porLhi.Ft.  per  Lin. Ft. 

West    Rranch     fiS.25  2,;i00               1.7  $X.'; 

I^ariiiier    Kriinch     ....      48.5  2,4.'iO               4.0  72 

ICast    Kriinoh    38.5  2,642               2.5  45 

Colfax  Approach    ....      36  507 

In  plan  the  new  viaduct  is  of  X  shape,  and  it  may 
really  be  considered  as  two  viaducts  meeting  at  an  angle. 


FIG.      1.      CONSTRUCTION      VIEW      OF      COLFAX-LARIMER 
REINFORCED-CONCRETE   VIADUCT   AT   DENVER 


FIG.   2.    UNDER  SIDE  OP  WEST  BRANCH  VIADUCT 

The  different  sections  are  of  different  design  according 
to  the  traffic  which  they  have  to  carry.  The  West  branch 
of  the  viaduct  is  68  ft.  3  in.  wide,  the  space  on  the  struc- 
ture being  allotted  to  a  34-ft.  roadway,  a  6-ft.  sidewalk 
and  a  double-track  electric  car  line,  separated  by  a  curb 
from  the  roadway  and  sidewalk,  as  shown  in  Fig.  3.  The 
Larimer  St.  section  is  48  ft.  in  width,  with  double  tracks 
for  electric  cars  in  the  middle  of  a  40-ft.  roadway.  The 
East  Branch  carries  no  street-car  tracks  and  has  a  total 
width  of  38  ft.  6  in. 

Assumed  Loadings  and  Stresses 

In  designing  the  structure,  cars  of  60  tons  weight  are 
assumed  for  the  electric-railway  tracks  plus  25%  allow- 
ance for  impact.  This  is  an  exceedingly  heavy  weight 
for  electric  street  cars  in  view  of  the  present  movement 
to  reduce  the  weight  of  street  cars.  There  is,  however, 
a  considerable  mileage  of  interurban  electric  lines  en- 
tering Denver,  over  which  unusually  heavy  cars  are  now 
run.  It  was  deemed  necessary  to  proportion  the  viaduct 
so  that  cars  of  this  type  might  at  any  time  be  routed 
across  it.    The  60-ton  car  assumed  is  carried  on  two  four- 
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wheeled  trucks,  spaced  27.5  ft.  c.  to  c'.,  tlic  truck  wheels 
spared  fi.3  ft.  c.  to  c.,  and  the  distance  between  end 
trucks  of  adjacent  cars  bein<r  23.5  ft.  Loadincr  on  both 
the  roadway  and  sidewalk  is  assumed  at  100  lb.  per  sq.ft. 
plus  a  concentrated  load  produced  by  an  18-ton  road 
roller.     In   computing  the  stresses  from   these  loads,   it 


structure  as  a  series  of  independent  towers  connected  bv 
s])ans  carried  on  steel  eye-bars  and  pins  so  as  to  permit 
IrtH!  lateral  motion.  In  order  not  to  needlessly  multi|jlv 
expansion  joints  in  the  roadway,  the  suspended  spans 
are  held  at  one  end  by  making  the  roadway  slab  con- 
tiinious  over  one  of  the  flexible  link  joints.     In  the  coni- 


PIG.    3.     CaOSS-SECTION    OF   WEST   BRANCH    VIADUCT 
Note  provision   for  expansion  movement   at  central   slab 


FIG.    4.     CROSS-SECTION    OF    LARIMER 
BRANCH   VIADUCT 


was  found  that  the  road  roller  alone  produced  the  ma\i- 
nuim  moment  and  shear  in  the  floor  slabs,  while  for  tlie 
girders  the  maximum  stresses  were  produced  by  the  com- 
bined effect  of  the  roller  and  the  100-lb.  uniform  floor 
load.  The  computation  of  stresses  is  simplified  by  con- 
sidering the  total  floor  as  carrying  the  uniform  load  of 
100  lb.  per  sq.ft.,  and  adding  to  this  one-half  of  tlie 
load  produced  by  the  concentrated  weights  on  the  road 
roller.  This  was  found  to  be  much  simpler  than  the 
usual  metliod  of  applying  tlie  total  roller  load  and  add- 
ing a  uniform  loading  of  100  lb.  per  sq.ft.  on  the  area 
surrounding  the  roller. 

In  designing  tlie  structure  tiic  following  maximum 
unit  stresses  were  assumed :  Concrete  in  compression 
in  beams  and  slabs,  650  lb.  per  sq.in. ;  concrete  in  col- 
unms  for  direct  stress,  400  lb.  per  sq.in.,  and  for  direct 
stresses  in  "combination  with  wind  and  traction  stresses, 
TOO  lb.  per  sq.in. ;  concrete  in  shear  for  beams  and  slabs 
with  horizontal  reinforcing  only,  40  lb.  per  sq.in.;  con- 
crete in  shear  iu  beams  and  girders  with  web  reinforcing, 
120  lb.  per  sq.in.;  bond  stress  between  steel  and  con- 
crete, 80  lb.  per  sq.in.;  steel  reinforcement,  1(),000  lb. 
per  sq.in.  for  tension.  In  the  design  of  the  columns, 
twelve  plain  round  rods  were  used  for  the  main  rein- 
forcement, and  a  hooping  was  used  of  Vi-ir*-  square 
twisted  rods  spaced  6  in.  apart.  Nearly  all  the  reinforc- 
ing steel  used  was  of  square  twisted  bars.  Where  the 
stresses  were  concentrated,  however,  by  the  connections 
to  the  suspended  slab  hangers,  round  threaded  rods  were 
used  for  reinforcing,  as  shown  in  Fig.  6.  By  the  use  of 
cold-rolled  threads 'a  greater  net  section  was  obtained  at 
tlie  root  of  the  tliread  than  could  be  obtained  from  a 
cut  tliread  unless  the  rods  liad  been  upset. 

PuovisioN  Allowed  von  Expansion 

In  deciding  upon  the  general  type  of  design,  involving 
suspended  spans  between  fixed  towers,  consideration  was 
given  not  only  to  the  ordinary  expansion  and  contraction 
due  to  temperature  changes,  etc.,  but  to  possible  move- 
ments due  to  une<|ual  settlement  of  the  viaduct  founda- 
tions. While  there  is  nothing  that  would  be  classed  as 
very  bad  ground  for  foundations  in  the  district  crossed, 
tliere  is  considerable  variation  in  the  character  of  the 
ground.     It   was    therefore    determined    to    design    the 


pli'ted  structure,  therefore,  provision  is  made  for  free 
longitudinal  movement  in  every  second  span,  or  at  in- 
tervals of  approximately  80  ft.  That  this  provision  is 
also  effective  in  permitting  the  structure  to  adjust  itself 
to  unequal  column  settlement  has  been  demonstrated  liy 
the  actual  settlement  of  several  of  the  columns  due  to  per- 
colating water  reaching  their  footings  and  softening  the 
clay  substratum. 

In  one  extreme  case  a  bent  settled  some  (5  in.  without 
developing  any  cracks  in  the  supported  superstructure, 
thus  giving  a  practical  demonstration  of  the  adaptability 
of  the  design  to  unequal  settlement.  This  settlement, 
while  momentarily  alarming,  is  such  that  it  can  be  coni- 
pensated  for  at  a  small  expense  and  the  danger  of  its 
recurrence  is  obviated  by  prompt  action  taken  to  protect 
the  footings  immediately  upon  its  discovery. 

The  weight  of  the  longest  suspended  span  of  reinforced 
concrete  is  about  120  tons.  Some  question  may  possi- 
bly be  raised  as  to  the  introduction  in  a  concrete  struc- 
ture of  these  steel  members  not  incased  in  concrete,  tiie 
life  of  which  may  be  expected  to  be  shorter  than  that  of 
the  reinforced  concrete  itself. 

The  necessity  for  renewing  these  steel  members,  how- 
ever, is  remote  in  the  altitude  and  climate  of  Colorado, 
wliere  years  of  exposure  of  steelwork  of  bridges  reveals 
but  slight  rust  and  very  little  corrosive  action  due  to 
tlie  presence  of  sulphur  in  engine  smoke.  Under  these 
conditions  it  was  considered  unnecessary  by  the  designers 
to  make  any  special  provisions  for  concrete  incasenieiit 
of  metal  parts  nor  to  clo  anything  except  to  apply  three 
coats  of  red  lead  paint  and  incase  the  exposed  steelwork 
within  cast-iron  fascia  i:)lates,  these  latter  being  used  for 
apjiearance  as  well  as  for  protection  of  tlie  steelwork 
against  the  elements. 

Additional  provision  for  free  movement  is  made  in  that 
section  of  the  viaduct  which  has  four  supporting  col- 
umns to  each  bent.  As  shown  in  Fig.  3,  the  central  floor 
slab  between  the  two  rows  of  interior  columns  is  sup- 
ported by  protecting  cantilevers. 

While  the  slab  rests  on  Z-bar  seats,  it  is  tied  to  tlie 
cantilever  projections  permitting  vertical  movement  at 
the  joint  without  danger  that  the  slab  will  slip  from  its 
bearing.  This  arrangement  prevents  cracks  occurring 
elsewhere  than  at  the  place  thus  provided.     It  was,  as 
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pi'i'vioiislv  (li'scrilifd,  in  (his  west,  sfrtioii  of  I  lie  Miuliut  In  order  lo  kcrj)  I  he  rciMforciiif,'  liars  off  tlio  bottom  of 

tliiit  .sett lenient   tonk   |)liiee.  ninlils,  s(|U!ire  steel  washers  an;  strung'  on  tli(!  lower  bars 

III   ihr   I,.irimer  SI.  section  there  ;irr  llirec  idlunins  (u  ;il    iiitciMils.     The  ins|ieeti)r  \s\\n  pas.ses  on   the  reinforee- 

eaeji   heni,  ami    here   IIk^  eross-^fii'der   is  idntininMis  over  iiieiit    after    it.    is    |)!aeed    in    tlu!    forms    and    hefoi'e    the 

till-  tliroo  sii|i|)orts.      In  one  ea.se  on  this  Hoetion    it    was  eoiierete  is  poured  can  see  at  a  f^lame  whether  siilUcient 

ni'ees.sury  to  make  the  lonf,ntiidinal  j^'irdorK  also  ixtend  washers  arc  in  ])laee  to  keep  the  reinfcjrccmunt  well  olF 
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o\cr  tliree  supports.  In  ordei-  to  ;,'uard  a;,'ainst  settle- 
ment and  possible  eraiks  in  tliis  st'ction,  |iiles  were  ilrivun 
under  all  ])edestal   footin^^s. 

The  usual  .span  lenuth  on  the  eoncircte  viaduct  is  alxiut 
•10  ft.,  but  some  of  the  <jirders  arc  as  long  as  51  ft.  'i'lie 
street-railway  tracks,  when  ]ila(od  on  the  structure,  will 
have  wooden  ties  laid  in  liallast,  the  track  bciiii;'  Jcl't  open 
on  the  section  wliore  tiie  tracks  are  se])arated  from  the 
roadway  and  paved  with  stone  blocks  where  the  tracks 
are  in  the  center  of  the  roadway.  The  total  length  of 
steel  superstructure,  made  uj)  of  plate-girder  spans  over 
raihvay  tracks,  the  bridge  over  the  South  Platte  Kiver, 
etc.,  is  1,121  ft.  This  steel  superstructure  has  a  con- 
crete decking,  and  for  the  sake  of  appearance,  as  well 
as  for  the  protection  M'hicli  may  be  afforded,  this  steel 
work  was  incased  in  concrete,  giving  it  tlu:  appearance 
of  a  concrete  structure  throughout. 

IMetiiods  of  Consthuction  Used 

Work  on  construction  is  now  proceeding  under  two 
contracts.  On  one  of  these  on  which  the  spans  are  of 
uniform  length  the  contractors  (the  C.  S.  Lambie  Co.  and 
the   C.   P.  Allen  General   Contracting   Co.,  jointly)    are 


the  hotloni  of  the  form.  \  se])arate  contract  will  1)C  let 
later  for  building  in  ])lacc  the  co])ing  and  hand  railing  on 
the  sui)erstructure  and  laying  the  concrete  curl)ing  ami 
concrete  sidewalk.  It  is  noteworthy  that  all  the.se  parts 
are  separate  from  the  superstructure  proper,  so  they  can 
be  renewed  in  case  of  necessity  without  affecting  the  super- 
structure itself. 

Quality  ov  CoNciiETK  Cahekully  Watched 

Great  ])ains  is  being  taken  in  the  con.struction  to  se- 
cure the  densest  po.ssible  mixture  of  concrete  with  a  view 
not  merely  to  .strengtii  and  reliability,  but  to  longevity. 
Eegular  analyses  are  made  of  tlie  sand  used  and  of  the 
gravel,  the  results  of  the  analyses  are  plotted,  and  with 
the  aid  of  this  diagram  the  mi.xture  is  studied  to  deter- 
mine the  jiroportion  in  the  mixture  of  sand  and  gravel 
that  \v\\\  give  the  minimum  percentage  of  voids. 

Besides  the  regular  testing  of  briquettes  and  soundness 
pats  from  the  cement  as  delivered,  enough  concrete  is 
taken  from  every  tower  poured  to  make  up  a  set  of  test 
cylinders  4  in.  in  diameter.  These  cylinders  are  crushed 
when  30  days  old.  No  large  testing  machine  on  which 
to  crusli  these  cylinders  was  available  within  a  rea.son- 


FIG.    6.      details  of   REINFORCING   STEEL   AT   JUNCTION   OF   CANTILEVER    AND    SUSPENDED    SPAN 


using  steel  forms  for  the  girders.  On  the  other  sec- 
tion, where  the  length  of  the  span  is  subject  to  con- 
siderable variation  on  account  of  streets,  etc.,  the  contrac- 
tor (the  Denver  &  Pueblo  Con.struction  Co.)  is  building 
wooden  forms  entirely.  In  each  case  the  reinforced- 
concrete  columns  are  cast  first,  and  after  the  concrete 
of  these  columns  has  set,  the  remainder  of  the  super- 
structure of  a  tower  is  poured,  including  the  girders, 
cantilevers,  floor  slabs,  etc. — if  possible,  in  one  operation. 


able  distance,  so  arrangements  were  made  for  crushing 
them  in  a  hydraulic  press  in  a  near-by  machine  shop. 
The  press  was  carefully  calibrated  by  comparison  with 
a  compression-testing  machine  at  the  University  of  Col- 
orado at  Boulder,  so  that  the  results  it  gives  are  deemed 
reliable. 

In  order  to  produce  a  uniform  appearance  of  the  fin- 
ished surface,  the  concrete,  as  it  is  placed  in  the  forms, 
is  spaded  to  keep  the  stone  back  from  the  face.     After 
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the  forms  are  removed  those  parts  of  the  structure  where 
uniform  appearance  and  color  are  most  important  are 
rubbed  with  carborundum  bricks  to  remove  form  marks. 
The  viaduct  is  being  built  and  paid  for  jointly  by  the 
City  of  Denver,  the  three  railway  companies  whose  tracks 
are  crossed,  and  the  Denver  Tramway  Co.,  which  will  run 
its  cars  over  the  viaduct.  Herbert  S.  Crocker  is  the 
chief  engineer  of  the  work.  The  structure  has  been  de- 
signed in  j\Ir.  Crocker's  office  under  the  supervision  of 
Ira  0.  Thorley.  The  steelwork  in  connection  with  the 
erection  is  in  charge  of  John  W.  Cerny.  At  the  present 
time  the  structure  is  about  three-fourths  completed.  It  is 
expected  that  the  balance  of  the  superstructure  will  be 


FIG.    7.      TYPICAL    ELEVATION.S,    SHOWING    PARAPET 
AND  RAILINGS,   COLFAX-LARIMER  VIADUCT 

erected  in  the  spring  and  tliat  i)arapets,  hand  railing, 
sidewalks,  street-railway  tracks,  etc.,  will  be  placed  so 
that  the  entire  structure  will  be  ready  for  traffic  in 
the  fall  of  iyi6. 
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By  Leon.ujd  MetcalfI 

The  dangers  of  commission  control  are  most  often 
traceable  to  the  bringing  of  political  or  corporate  pres- 
sure to  bear  upon  individuals  where  judicial  considera- 
tions alone  should  govern.  Another  danger  is  lack  of 
experience  in  the  construction  and  operation  of  public 
utilities  on  the  part  of  the  conmiissioners,  and  more 
particularly  on  the  part  of  some  of  the  engineering  staffs 
appointed  by  them.  Commissions  have  been  seriously 
hampered  through  lack  of  appropriations  to  command 
the  services  of  men  of  mature  judgment  and  breadth  of 
experience.  As  a  consequence  valuations  have  been  costly 
and  litigation  has  followed. 

Obviously  control  implies  a  certain  amount  of  dicta- 
tion. If  our  commissions  are  to  dictate  policies,  they  will 
require  greater  opportunity,  better  facilities  and  far 
greater  financial  support  than  they  now  possess,  to  form 
and  exercise  sound,  far-sighted  judgment.  If  they  then 
dictate  the  policies  to  be  pursued  in  management  of  the 
public  utilities,  the  corporations  should  be  relieved  of  the 
hazard  incident  to  the  enforcement  of  these  policies.     If 

•From  the  presidential  address  to  the  New  England  Water- 
Works  Association,  Jan.  12,  1916.  Some  of  the  advantages 
of  utility-commission  control  were  briefly  stated  in  the 
address. 

tOf  Metcalf  and  Eddy,  Consulting  Engineers,  14  Beacon  St., 
Boston,   Mass. 


on  the  other  hand  the  corporations  are  still  to  be  made 
to  bear  all  responsibility  and  hazard,  they  should  bo  given 
reasonai)le  latitude  in  determining  policies  and  the  de- 
mands of  future  service  and  should  be  accorded  rates  of 
return  commensurate  with  the  hazards  of  their  business. 

Failure  to  place  adequate  value  upon  public-utility 
properties  and  the  reduction  of  rates  to  a  point  which 
will  not  produce  a  return  fair  to  the  owners  are  dangers 
to  the  pul)iic  which  it  little  realizes.  If  the  difference 
in  value  between  "the  bare  bones  of  the  property"  and 
the  living  going  concern  is  not  fully  recognized,  if  spare 
machinery,  reserve  structures  and  reserve  proj)erties  held 
for  the  service  of  the  public  or  bought  for  use  in  the 
rca.sonal)ly  near  future  are  excluded  from  the  rating  base, 
or  if  the  rate  of  return  fails  to  provide  rea.sonable  dej)re- 
ciatiou  allowance  as  well  as  fair  return  commensurate 
with  actual  hazard,  the  inevitable  cycle  will  follow: 
( 1 )  Declining  service,  resulting  from  failure  to  keep  the 
{•ropcrty  up.  (2)  Inadequate  service,  growing  out  of 
service  standards  necessarily  lowered  for  want  of  pr(j])er 
return.  (3)  Inability  to  borrow  new  capital  upon  advan- 
tageous terms  and  still  more  aggravated  operating  dilli- 
culties. 

The  writer  is  conscious  that  in  the  foregoing  illustra- 
tions he  has  perhaps  overemphasized  the  dangers  to  the 
corporation,  as  compared  to  the  benefits  to  the  public,  to 
be  attained  by  competent  regulation  of  utilities  by  public- 
service  commissions.  This  somewhat  unbalanced  presen- 
tation has  followed  in  part  as  a  result  of  some  recent 
experiences,  and  in  part  because  the  direct  advantage  to 
the  public  of  the  commissions'  powers  to  curb  the 
corporations  is  more  evident.  This  latter  function  is  so 
prominent  that  many  jjeople  have  a  tendency  to  lose  sight 
of  the  judicial  or  impartial  stand  which  commissions 
should  take,  and  to  think  of  them  mainly,  if  not  solely,  as 
agencies  for  reducing  rates. 

The  true  function  of  a  public-service  commission  is 
to  act  as  a  referee,  charged  with  seeing  on  the  one  hand 
that  the  public  has  to  pay  no  more  than  a  fair  price  for 
the  service  rendered  and  that  it  receive  service  of  the 
character  for  which  it  pays,  and  also  with  seeing  on  the 
other  hand  that  the  utilities  receive  fair  treatment  and 
conqiensation.  The  public,  and  the  corporations  as  well, 
can  derive  benefit  only  from  the  regulation  of  utilities 
by  an  able  and  impartial  commission. 

This  is  equally  a  fact  whether  the  utilities  be  owned 
by  corporations  or  by  the  public  itself.  The  writer 
would  not  be  surprised  to  see  the  jurisdiction  of  the  com- 
missions more  generally  extended  in  the  near  future  to 
cover  matters  relating  to  the  accounting,  financing,  and 
making  of  rates  of  municipally  owned  utilities. 

m 

The  Merchant  Marine  of  the  United  States,  according  to 
the  annual  report  of  Commissioner  of  Navigation  Eugene  T. 
Chamberlin,  not  only  exceeds  that  of  any  other  nation  of  the 
world,  except  Great  Britain,  but  its  total  tonnage  equals  that 
under  any  other  two  foreign  flags  combined,  except  Great 
Britain.  It  is  true  that  a  great  bulk  of  our  merchant  marine 
is  engaged  in  the  coasting  or  domestic  trade,  the  lake  ship- 
ping accounting  for  a  large  part  of  the  total.  It  is  also  true 
however,  that  owing  to  the  operation  of  the  ship-registry 
law,  enacted  Aug.  18,  1914,  there  has  been  a  great  increase  in 
ocean  vessels  under  the  American  flag,  and  it  is  stated  that 
nine-tenths  of  the  vessels  which  have  been  transferred  from 
foreign  flags  to  American  flags  under  that  law  were  owned 
by  Americans  previous  to  the  transfer.  The  number  of  ocean 
merchant  steamers  of  over  3,000  gross  tons  under  different 
flags  on  June  30,  1915,  was  as  follows:  British,  3,063;  German, 
ri44;  American,  315;  French,  22S;  Japanese,  225;  Italian,  211; 
Dutch,  189;   Norwegian,  116. 
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Valley  CrossnimgJ  IReqituiires  Low- 

Till'  ri'(|iiiii'iiuiils  of  li»w-lr\i'l  tiiillic  luniss  the  Arroyo 
Si'co,  at  I'Msacli'im,  I'alil'.,  Iia\i'  led  to  tlu'  coiistrui'tioii  of 
a  sfcoml  lii'i(l;^'i'  across  that  sti'i'am  or  ratluir  strciiin 
lii'd — uiiilcriu'atli  the  iiiassivc  (Colorado  St.  l)ri(l;,'c,  \vlii(  li 
was  foMipli'ti'd  alioiit  two  years  aj,'o.  (Si-u  (k'scriiitioii  in 
J-JiiijincciiiKj  Xcirs,  July  2\,  l!)i;J,  p.  1  Hi.) 

Till'  Iiij^li  l)riiI,Lri',  Olio  ol'  llii'  (iin'st  coiuivtc  slnicturos 
in  till'  West,  is  1,170  ft.  loii,i:',  iiiadc  up  dl'  I.")  ;inh<'s  vary- 
iiii;-  ill  span  from  iU)  to  '^'i'.l  11.  II  s|iiiiis  a  deep  vaiicv 
aiuxit  l,r)()0  tt.  wide  and  \','>  tt.  deep.  I']\t'ii  hcl'ori'  ilic 
hridge  was  Imilt,  tlu'rc  was  coiisidcralile  travel  across 
this  arroyo  by  means  ol'  .several  eirciiilous  crossroads  lia\- 
iiifj  very  steep  uraiies  at  each  side  of  the  valley.  A  siiiali 
tru.s.s  l)ri(l,L;e  spanned  the  actual  bed  ol"  the  .stream.  Some 
time   aLfo.   after    (he    larucr    structure    was   finished,    the 


Solvnrcag^  ftlhe  Imnipeff'ial  Valley 
Irri^s^tlaoira  Prolbleinms 

.\ftcr  a  do/.eii  years  of  pliy-icaj  am!  liiiaiicial  diHiiiil 
ties,  the  irripition  and  aliiiul  industrial  pnjhleins  of  tlic 
lni|H'rial  Valley  seem  to  he  sohcd,  e.\cc])l  as  re^^'arils  fni- 
thcr  protection  a^raiiist  tlic  oxcrlluw  of  llic  Ooiorado  l(i\cr 
Hid  liic  complication^-  due  In  tlic  fact  that  a  lar;:c  part 
of  the  main  irri;:ation  canal  is  on  .Mexican  soil.  'I'hi^ 
solution  has  heeii  brought  about  by  (1)  a  .settlement  be- 
tween lh<'  c(UMp;iny  uwiiiiii;-  the  irrii^ation  works,  its  rail- 
way backers  and  llic  owners  of  the  salt  works  which  were 
wrecked  when  the  Hoods  of  the  Colorado  were  let  into  the 
Imperial  \'alley  by  a  Icnipin'ary  irrifrjition  headin<^  cut 
llir(ni'_;li  the  bank  of  tin'  Colorado,  and  (2)  an  a<froemont 
bv  wbiili  the  irri^jation  works  will  he  transferred  to  the 
Imperial  lrri;:atioii  District,  i-ecentl\'  ori:anized  under 
the  Califoi'iiia    irriiiation-district  law. 

The  Colorado  Hivor,  dcsccndinfi  more  than  .5,000  ft. 
in  its  flow  fiom  its  headwaters  in  western  Colorado  to  its 
mouth  in  the  (iiilf  of  California,  brings  down  sediment 
enough  annually  to  cover  an  area  of  Cy'.i  sq.mi.  a  foot  deep. 
For  ages  this  material  has  been  ])oured  into  the  head 
of  the  ancient  (lulf  of  California;  and  in  the  shoal  waters 
thus  formed,  the  upper  part  of  the  gulf  was  cut  off  by  the 
accunuilating  sediment  and  became  an  inland  .sea.  IJeing 
located  in  an  arid  region  wberi,'  the  evaporation  is  far 
greater  than  the  rainfall,  the  waters  of  this  inland  sea 
dried  up,  leaving  a  great  valley  below  the  level  of  the 
Colorado  River  and  much  of  it  below  sea  level.  At  the 
owest  part  of  this  valley,  now  called  the  Imperial  Valley,' 
was  left  a  great  deposit  of  salt  and  a  small  lake  known 
as  the  Salton  Sea.  The  transcontinental  line  of  the  South- 
ern  Pacific  Co..   from   El    I'aso   to   Los   Angeles,   passed 
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A  LOW-LEVEL.  BRIDGE  UNDER  THE  ARROYO  SECO  BRIDGE  AT  PASADE.XA 


small  bridge  was  washed  out  and  practically  destroyed. 
This  bridge  was  used  constantly  by  the  ranchers  living 
in  the  bed  of  the  arroyo.  After  its  destruction  it  was 
.soon  found  that  something  would  have  to  be  provided  to 
take  its  place.  A  reinforced-concrete  bridge  was  decided 
upon,  to  be  located  directly  within  the  larger  structure  so 
that  the  piers  of  the  large  viaduct  might  be  utilized. 

This  small  bridge  is  220  ft.  long,  20  ft.  wide  and  50  ft. 
above  the  bed  of  the  stream.  The  bridge  has  a  central 
span  of  130  ft.  and  two  flanking  37-ft.  spans.  The  small 
piers,  like  the  piers  of  the  larger  bridge,  rest  upon  rock. 
Fortunately,  the  piers  of  the  high  bridge  were  designed 
with  twin  shafts  begiiming  a  short  distance  above  ground, 
so  the  roadway  lower  bridge  passes  through  the  openings. 


through  this  depression  close  to  the  Salton  Sea,  and  a 
company  known  as  the  New  Liverpool  Salt  Co.  engaged 
in  the  gathering  and  sale  of  the  salt  from  the  deposit. 

Irkigating  the  Impekial  Valley 

The  California  Development  Co.  was  organized  to  di- 
vert water  for  irrigation  in  the  Imperial  Valley  from  the 
Colorado' Eiver  at  a  point  about  a  mile  north  of  the  in- 
ternational boundary  line.  This  water  was  carried  for 
some  60  mi.  in  a  canal  through  Mexican  territory,  irri- 
gating considerable  land  in  Mexico,  and  then  across  the 
international  boundary,  where  it  is  distributed  by  a  net- 
work of  canals  supplying  some  400,000  acres  of  land  in 
California  and  a  population  of  over  20,000  people. 
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As  the  MexiciUi  law  doos  not  ])eriiiit  a  i'ori'ij;!!  corpora- 
tion to  own  real  estate  in  Mexico,  a  se))arate  Mexican 
corjioration  was  organized  to  own  the  portions  of  the 
system  in  Mexico,  the  stock  of  this  company  being  owned 
by  the  California  Develo])mcnt  Co.  The  main  canals  of 
the  California  Development  Co.  deliver  water  to  the 
canals  of  eight  or  nine  mutual  distribution  companies, 
known  as  Imperial  Water  Co.  No.  1,  No.  2,  etc.  These 
nmtual  companies  own  and  maintain  their  own  water- 
distribution  systems  in  the  Imperial  Valley  and  pay  the 
California  Development  Co.  by  the  acre-foot  for  the 
water  delivered. 

At  the  point  where  the  Colorado  crosses  the  inter- 
national boundary  line  the  river  is  about  100  ft.  above 
sea  level,  and  the  distance  along  its  channel  to  the 
Gulf  of  California  is  about  120  mi.  The  distance  from 
the  same  point  to  Salton  Sea  is  also  about  120  mi.,  but 
as  the  bottom  of  the  Salton  Sea  is  about  200  ft.  below 
sea  level,  the  slope  is  two  and  one-half  times  as  steep. 

As  readers  of  Engineering  News  will  recall,  in  1904, 
through  careless  handling  of  the  intake  where  the  Cali- 
fornia Development  Co.  diverted  water  from  the  Col- 
orado River,  the  whole  flow  of  the  river  was  diverted 
toward  tlie  Salton  Sea.  In  its  course  the  torrent  eroded 
millions  of  cubic  yards  of  earth.  It  flooded  the  salt  lands 
owned  by  the  New  Liverpool  Salt  Co.,  destroyed  its  mill 
and  vats,  flooded  the  tracks  of  the  Southern  Pacific  Co. 
and  cut  back  a  deep  gorge  which,  if  it  had  been  permit- 
ted to  continue,  would  have  in  a  short  time  reached  the 
junction  with  the  old  channel  of  the  river  and  made  for- 
ever impossible  the  restoration  of  the  river  to  its  for- 
mer course. 

While  the  California  Development  Co.  was  legally  re- 
sponsible for  this  catastrophe,  it  was  at  the  time  in 
financial  difficulties  and  was  wholly  impotent  to  take  the 
necessary  measures  to  stop  the  breach.  In  this  emer- 
gency the  Southern  Pacific  Co.,  at  the  urgent  solicitation 
of  President  Roosevelt,  closed  the  break  in  the  river  bank 
under  great  difficulties.  The  work  was  undertaken  by 
the  railway  company  under  promise  of  President  Roose- 
velt that  Congress  would  reimburse  the  company  for  the 
expenditure  it  had  incurred.  But  notwithstanding  the 
circumstances  under  which  the  work  was  done  and  the 
enormous  benefit  to  the  country  of  averting  the  impend- 
ing catastrophe,  Congress  has  never  appropriated  a  cent 
to  pay  for  this  work. 

Suits  fou  Damages  Caused  by  the  Flood 

After  the  break  was  closed,  the  New  Liverpool  Salt  Co. 
sued  the  California  Development  Co.  to  recover  the  value 
of  its  property  wliich  had  been  destroyed  by  the  flood. 
Judgment  was  rendered  in  favor  of  the  salt  company  on 
Jan.  10,  1908,  for  $158,000.  Meanwhile  the  California 
Development  Co.  was  without  funds  to  carry  on  further 
necessary  work  to  secure  the  Colorado  from  other  danger- 
ous outbreaks,  and  it  borrowed  funds  from  time  to  time 
from  the  Southern  Pacific  Co.  For  the  various  advances 
which  the  Southern  Pacific  Co.  made  to  the  California 
Development  Co.  and  its  subsidiary  i\'exican  corporation, 
it  brought  suit  and  secured  judgments  against  the  com- 
pany of  about  $2,880,000.  Besides  these  judgments 
against  it,  the  California  Development  Co.  had  issued 
bonds  on  which  it  failed  to  pay  interest,  and  in  December, 
1909,  suit  was  brough 
to  secure  these  bonds. 


After  many  years  of  lifigatioii,  the  Supreme  Court  of 
California  has  recently  rendered  a  decision  giving  to  the 
bondholders  of  the  company  a  first  lien  on  all  the  prop- 
erty of  the  system,  giving  the  salt  company  a  claim  to  the 
California  property  ahead  of  the  Southern  Pacific,  and 
the  Southern  Pacific  a  claim  to  the  Mexican  property 
ahead  of  the  claim  of  the  salt  company.  The  court  has 
also  ordered  that  to  satisfy  these  various  claims  the  prop- 
erty shall  be  sold  at  public  auction  to  the  highest  bidder. 
An  agreement  has  been  reached  between  the  Southern 
Pacific  Co.  and  the  salt  company  under  which  they  will 
act  together,  and  it  is  expected  that  the  Southern  Pacific 
Co.  will  buy  the  property  at  the  sale. 

Meanwhile  the  Imperial  Irrigation  District  has  been 
formed  under  the  laws  of  California  to  own  these  various 
canals  and  connections,  and  it  is  expected  that  it  will  take 
over  the  property  after  its  final  sale.  An  issue  of  $.'5,000,- 
000  in  bonds  of  the  Imperial  Irrigation  District  has  been 
approved  by  the  state  authorities  of  California,  and  it  is 
expected  that  these  bonds  will  be  used  to  satisfy  the 
judgments. 

Annexation  of  Colorado  Delta  to  the 
United  States 

With  the  conclusion  of  this  long  drawn  out  litigation, 
the  matter  of  the  security  of  the  water-supply  of  the  Im- 
perial Valley  and  the  relation  of  the  Federal  Government 
thereto  receive  new  attention.  As  has  been  fully  pointed 
out  in  articles  published  in  Engineering  News  at  various 
times,  there  has  for  several  years  been  grave  risk  either 
of  a  new  breach,  due  to  the  river  turning  its  waters  again 
toward  the  Salton  Sea,  or  of  a  diversion  of  its  channel 
toward  the  east,  which  w'ould  cut  off  the  flow  through  the 
irrigation  canals.  The  War  D.'partment  has  recently 
asked  Congress  for  an  appropriation  of  $1,250,000  for 
work  on  the  Volcano  Lake  levee,  which  it  is  believed  will 
protect  the  points  of  greatest  danger. 

A  source  of  constant  difficulty  encountered  by  all  the 
engineers  who  have  worked  on  the  Colorado  River  control 
has  been  the  complications  growing  out  of  international 
relations.  In  controlling  the  flow  of  the  Colorado, 
promptness  is  essential.  Delay  in  unraveling  the  red 
tape  of  international  complications  might  easily  cause  a 
loss  that  would  be  irreparable.  The  continued  safety  and 
very  existence  of  the  entire  Imperial  Valley  with  400,000 
acres  of  irrigated  lands  and  a  population  already  num- 
bering over  20,000  are  dei)endent  on  control  of  the  Col- 
orado. The  engineering  problem  of  that  control  is  a 
difficult  one  but  is  possible  of  solution  if  the  engineer  has 
a  free  hand  ;  but  if  the  engineer  is  obliged  to  stand  help- 
less while  customs  or  other  restrictions  hinder  his  work, 
the  river  may  at  any  time  get  the  upper  hand.  This  is 
the  reason  why  sentiment  in  the  Imperial  Valley  is  very 
strong  in  favor  of  annexation  to  the  United  States  of  the 
remainder  of  the  Colorado  delta,  or  at  least  of  enough  of 
it  so  that  it  will  not  require  joint  action  by  both  nations 
to  control  the  flow  of  the  Colorado. 


Vessels  Ilnder  C'ontraet  in  Aniericiin  Shipyards  clurinp  the 
first  11  months  of  1915  totaled  Tr.l.Sll  f;ro.s.s  tons.  They  include 
98  ocean  vessels  as  follows:  11  collieries,  47  for  carrying 
bulk  oil,  34  for  general  freight  and  G  passenRer-and-freight 
ships.  Of  these,  four  vessels  of  3, .'500  tons  each  and  two  of 
5,000  tons  each  are  for  foreign  owners.  The  largest  ships 
are  10,900  tons  each.  These  contracts  are  being  handled  by 
29  shipbuilding  companies,  of  which  14  are  located  in  the 
East,  and  three  on  the  Pacific  Coast.  Most  of  the  remaining 
companies  are   located  on   the  Great  Lakes. 
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r>v    liiviNd  W.  IIaiikison* 

A  K^-l't.  stool  bridf^o  over  (ho  Nauffatuck  River  at 
Hank  St.,  Watorbury,  Conn.,  is  JjoiuLf  replncod  by  a  tiiroo- 
s]mii  roinlorood-ooiuToto  aroli  structure.  The  old  l)ri(l;,^' 
is  of  tile  I'aMiiliar  parabolic  truss  typo  extensively  l)iiilt  in 
this  part  of  the  country  tlireo  decades  aj^o.  This  par 
ticular  l)ri(lj:o  was  l)uilt  about  'i7  yr.  a^o  by  tiie  Berlin 
Iron  Bri(lf;e  Co.  It  ha-  a  span  of  173  I't.  8  in.,  a  skew 
of  10°  and  a  width  of  .')()  It.     It  wei^h.s  about  :^00  tons. 

It  was  first  intended  to  dispose  of  the  old  structure 
to  the  hii;;hest  bidder,  but  it  was  suggested  that  the 
bridge  nught  be  u<ri\  to  carry  another  street,  known  as 
Freight  St..  about  a  liall'-niilo  upstream.  There  was  one 
dilliculty  wbiib  had  to  be  overcome:  Alongside  the  pro- 
posed layout  of  the  street  there  is  a  tailrace  from  a  brass 
works,  which  discharges  into  the  river  just  below  the 
bridge  site;  it  was  undesirable  to  have  this  stream  cross 
the  new  street,  and   it   was   unwise  to   run    it   into   the 


£/./se 


Willi  uii  till'  abiitnu'iits  was  coinincnced  in  June,  and 
the  briilgc  was  linished  about  the  first  of  Noveinber.  The 
work  was  done  under  the  supervision  of  R.  A.  Cairns. 
City  lOngiiieer,  and  the  abutments  were  designed  by  Eric 
licnedict. 


.V  problem  in  ro])aving  was  that  of  Van  lUiren  St., 
Chicago,  through  the  congested  "loop"  district.  The 
street  has  two  car  tracks,  with  space  each  side  for  a 
single  line  of  wagons.  After  months  of  ])iecemeal  tear- 
ing up  of  ])aving,  of  trenching,  backfilling  and  rough 
re])aving  for  the  various  public  utilities,  the  permanent 
paving  was  started.  One  side  of  the  street  was  taken  at 
a  time,  for  four  or  five  blocks,  all  traffic  in  one  direc- 
tion having  to  use  the  car  track.  Plank  driveways  were 
placed  at  some  street  intersections,  and  others  were  closed. 

(Jrading  was  done  with  a  small  revolving  steam  shovel, 
although  the  space  was  occupied  by  numerous  manholes. 


'JlIilMsnsii!isA-Ei.io8 
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Cross- Section    of    Condui+ 


BRIDGE   ABUTMENT   AT   WATERBURY,   WITH   TAILRACE   CULVERT  THROUGH  IT 


river  above  the  bridge,  owing  to  the  proximity  of  a  dam 
just  above.  The  difhculty  was  solved  by  carrying  the 
tailrace  thr.ough  the  bridge  abutment. 

The  accompanying  illustration  shows  the  design  and 
dimensions  of  the  concrete  outfall  and  abutment. 

The  bridge  was  taken  apart,  loaded  on  trucks  and  car- 
ried to  the  new  site.  It  was  then  scraped  and  given  two 
coats  of  paint  and  reerected.  No  field  riveting  was  done, 
bolts  being  used. 

The  abutments  were  built  l)y  the  O'Brien  Construction 
Co.,  of  New  York,  at  a  contract  price  of  about  $10,000. 
The  bridge  was  moved  and  rebuilt  by  the  Spaulding  Con- 
struction Co.,  of  Sufiield,  Conn.,  at  a  contract  price  of 
$9,000.  The  last-named  concern  also  built  a  temporary 
approach  trestle  on  the  east 'end  (over  the  tailrace),  at 
a  cost  of  $1,800. 


♦Assistant    Engineer,    City    Engineer's    Office,    Waterburv, 
Conn. 


This  work  was  done  at  night,  as  it  was  not  possible  to 
stop  wagons  for  filling  during  the  day.  A  small  tandem 
steam  roller  consolidated  the  subgrade.  Sand  and 
screened  gravel  were  deposited  in  piles  on  the  subgrade, 
and  men  with  wheelbarrows  charged  a  steam  concrete 
mixer.  The  mixer  had  a  drop-bottom  bucket  on  a  hori- 
zontal boom,  but  on  part  of  the  work  the  doors  did  not 
close  tight,  so  that  the  grout  ran  out  in  a  pool  on  the 
subgrade  while  the  concrete  was  being  filled  into  the 
bucket.  Consequently  the  concrete  was  rather  patchy. 
rich  in  some  places  and  relatively  dry  and  lean  in  others. 
The  surface  was  not  dressed  to  templet  but  simply  lev- 
eled off  roughly. 

After  the  necessary  time  for  setting  of  the  concrete, 
sand  was  dumped  in  piles,  and  dry  cement  was  mixed 
with  it.  This  mixture  was  spread  and  leveled  (and  gen- 
erally sprinkled)  in  advance  of  the  laying  of  the  cre- 
osoted  wood  blocks,  which  had  been  stacked  along  the 
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siiicwalk  and  wci'c  delivered  to  the  l>l()ck  lavcrs  by  wlicel- 
haiTDWs. 

A  tank  wa^'-on  (with  licatinii;  rnriiace  and  tine)  was 
kept  near  the  work.  Tiie  hot  pitch  was  delivered  in  coal 
buckets  anfl  s])reiid  over  the  surface  by  squee<;('es.  Sand 
was  sj)read  over  the  pitch,  and  traffic  was  allowed  upon 
the  ])aving  as  soon  as  tlio  pitch  was  dry. 

Tiie  sand  was  left  on  indefinitely,  as  is  the  usual  prao 
tice,  althoufjh  the  amount  that  can  be  worked  into  the 
pitch  and  blocks  by  the  traffic  is  limited,  and  the  re- 
mainder continues  to  be  ground  into  dust  and  blown 
about  the  neighborhood.  In  .some  cases  com])laint  of  this 
nuisance  has  led  to  the  removal  of  excess  sand. 


A  machine-slio])  boat  and  a  carpenter-shop  boat  com- 
pose part  of  the  eqiiipment  em])loyed  at  Kogers  Island 
on  improvement  of  the  lower  Tennessee  Iliver.  These 
boats,  described  by  ^lajor  11.  Burgess  in  Professional 
Memoirs  for  November-December,  1915,  not  only  keep 
the  plant  in  repair,  but  also  manufacture  small  repair 
parts.  The  machine-shop  boat  carries  a  small  ice  plant 
and  a  blacksmith  shop.  The  equipment  at  Rogers  Island 
includes  two  dipper  dredges  with  li/2-yd.  buckets,  one 
towboat  and  one  small  steam  tender,  three  derrick-boats 
equipped  with  1-yd.  orangepeel  buckets,  two  full-sized 
drill  rafts  and  tenders,  one  half-sized  drill  raft  and  small 
tender,  and  a  number  of  scows,  barges,  quarter-boats, 
launches  and  skiffs.  Another  party  is  working  at  Big 
Beiul  Shoal,  and  important  repairs  upon  its  equipment 
are  made  by  the  shop  boats  at  Rogers  Island.  The  two 
forces  have  been  moving  farther  apart,  until  at  the 
present   time   they   are    separated    by    40    mi.    or    more. 


The  l.iyuut  of  the  floating  carpenter  sliop  is  shown  by 
the  lower  sketch.  A  sho|)  buildii\g  10Gx24  ft.  in  plan 
by  1 1  ft.  high  was  constructed  on  a  decked  barge  and 
equip|)ed  with  a  wood-worker,  a  lathe,  a  handsaw  with 
adjustable  table  and  a  grindstone,  all  driven  by  a  10-hp. 
gasoline  engine.  There  is  also  an  electric  borer.  At  one 
end  are  two  derricks  for  handling  heavy  timbers,  small 
launches  and  skiffs,  one  of  which  is  rigged  with  a  double 
and  tri])le  block,  the  other  with  a  differential  chainblock. 
The  derricks  place  heavy  pieces  on  roller  cars,  which  can 
be  moved  readily  about  the  shop. 

The  floor  space  is  sufficient  for  simultaneously  working 
on  two  or  three  of  the  longest  and  largest  boats  used  in 
the  ilcct,  for  building  at  one  time  several  skiffs  or  for 
icpairing  a  launch  at  the  same  time  that  skiffs  are  being 
built.  When  the  demand  for  carpenter  work  is  light, 
the  floor  space  can  be  utilized  for  storage. 

The  barge  cost  $4,375  to  build  ami  $2,000  to  equip  with 
cabin  and  machines. 

The  hull  of  the  machine-shop  boat  is  exactly  like  that 
of  the  carpenter-shop  boat.  Its  total  cost  equipped  was 
abcHit  $11,520.  The  steam  for  operating  engines,  pumps 
and  generator  set  is  supplied  by  a  60-hp.  boiler. 

SHOP  COST  AND  PURCHASE  PRICE  OF  DREDGE  PARTS 
Dipper  Dredge  Parts 


Dipper  shaft,  weight  50  lb. . . 

U-bolt,  weight  125  lb 

Latch  keeper,  weitrhl  60  lb. . . 

Latch  b.ar,  -n-eight  36  lb 

Bottom  band,  vvi'ight  200  lb. 
Back  brace,  wcijrht  108  lb. . . . 
Door  plate,  weight  345  lb. . . . 


ShoD  Cost 

Cost  from 

Dealer 

$2  25 

$5  00 

6  50 

13.. 50 

4.75 

9  80 

2.80 

5.94 

8, 50 

13.35 

4  00 

8  69 

14 .  no 
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FLOATING     MACHINE     SHOP 


FLOAT! N 6    CARPENTER    SHOP 
LAYOUT  OF  TWO  FEDER.VL  SHOP  BOATS— M.\CHINE  AND  CARPENTER 


The  blacksmith  shop  occupies  the  full  width  of  the 
cabin,  is  37  ft.  long  and  contains  two  forges,  two  an- 
vils, one  power  blower  and  the  usual  equipment  of  tools, 
quenching  tanks,  etc.  The  floor  is  covered  with  a  2-in. 
car])et  of  mixed  coal  dust  and  cinders,  which  is  kept  damp 
for  (ire  ]ui)tcction.  There  are  three  shifts  of  one  man 
each.  Comparatively  heavy  work  can 
be  done  here;  for  example,  a  broken 
o-in.  wheel  shaft  of  one  of  the  tow- 
boats  was  successfully  welded  and  the 
wheel  again  in  service  in  48  hr.  An 
important  duty  of  the  smiths  is  to  keep 
ready  for  use  an  extra  bucket  of  each 
size  and  shape  for  installation  on  any 
dredge  or  derrick  boat. 

In  the  machine  shop,  power  is  fur- 
nished by  a  15-hp.  Dayton  center- 
crank  \ertical  engine.  The  general 
layout  of  tlie  shafting  is  about  what 
is  found  in  a  small  machine  shop  on 
land.  The  principal  work  of  the  me- 
chanics is  keeping  ready  for  .service 
the  full  number  of  drills  needed  for 
one  half-sized  and  four  full-sized  rafts 
— that  is,  about  54  drills.  The  serv- 
ice of  the  drills,  especially  in  the  flint, 
is  severe,  and  four  or  five  arc  broken 
a  day. 

The  actual  co.st  of  making  certain 
dredge  parts  at  the  shop  and  the  pur- 
chase price  from  dealers,  according  to 
the  experience  of  the  past  two  years, 
are  tabulated  above.  To  the  shop 
cost  .should  be  added  about  10%  to 
cover  depreciation,  overhead  charges, 
and     other     elements     of     total     cost. 
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Little   ScBodo   Viadlwct  Fo^mdledl 
on  Clay,  Files  aimd  IFLocE 

J5v  II.  H.  Waitku.s* 

A  steel  \iailiu(  I.OSO  It.  loiiff,  on  coiiciclc  pcdi'sliil.^i, 
is  bi'iiifj  built  (>\iT  till'  liittit'  Scioto  River  and  tin:  Torts- 
nimitii  iini!  Ciiliroinia  Turnpike,  on  the  Chesiipeiikc  & 
Ohio  Norlhcrn  l\v.,  near  Sciotcnillc,  Ohio.  There  arc 
two  bank  piers  and  ;!l  pedestals.  On  lop  of  these  will 
be  |)laee(l  a  steel  struilure  with    10-  and  HO-l't.  spans. 

The    first    four   pedestals   and    the   abutments   on    the 

south  end   weie   founded   on  a  eoni|)act  elay  with   l)as(!s 

spread  sullieiently  so 

K :c'r"  -    --^l^Toundaf-ion  tliat    the    bearinj^    is 

^■■-^ Course  \^^^  t]„^„  jj  t„„„  pj.^ 

J'^P^  sq.ft.  The  next  eight 

pedestals  rest  on 
piles  driven  15  ft. 
to  rock,  as  it  was  not 
considered  safe  to 
build  on  the  soil  en- 
countered, which  was 
a  very  wet  brown 
clay.  Under  eacli  ped- 
estal 16  piles  were 
driven  to  standstill, 
on  about  3-ft.  cen- 
ters. The  next  eight 
))edestals  were  found- 
ed on  rock,  this  pre- 
caution being  taken 
because  they  were  in 
or  near  the  river 
proper.  They  go  into 
the  rock  from  1  to  4 
ft.  Four  of  these 
pedestals  (or  two 
bents)  come  in  the 
river,  and  a  coffer- 
dam 24x64  ft.  in  plan 
was  built  to  take  in 
one  of  these  bents 
(or  two  pedestals). 
A  single  row  of  1%- 
in.  slieetpiles  was  driven  outside  10xl2-in.  timbers  spaced 
about  4  ft.  e.  to  c.  The  water  was  about  14  ft.  deep 
at  its  maximum,  and  one  pump  with  a  3-in.  discharge 
easily  kept  out  all  the  water.  The  pump  was  not  taxed 
to  capacity  at  any  time.  The  other  four  pedestals  were 
put  do^\Ti  in  the  same  manner  with  a  17xl7-ft.  coffer- 
dam inclosing  them. 
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The  next  foiir  ])ede8talH  are  on  21-ft.  ])iies  driven  to 
roik,  (he  next  four  on  15-ft.  piles  to  rock,  and  the  rest 
are  .set  directly  on  roek.  No  serious  dilliculties  were  en- 
cDunlered.  High  water  stoj)ped  work  for  only  a  few 
days. 

In  the  foundations  carried  on  piles  a  band  of  1-in. 
twisted  .steel  was  placed  near  the  tops  of  the  piles,  in- 
side whicli  the  vertical  reinfoning  rods  (which  run  up 
ea(  h  of  liie  four  corners  of  a  pedestal)  were  ])laced  and 
wired  together.  These  bands  occurred  every  2  ft.  to  the 
top  of  the  pedestal. 


Resctiflnira^  s^  IDredl^e  Firozena  Up 

iim  ftlhe  Mo]J1lSi^yy]&  Riveir 

Hv  A.  K.  S'l'KKiii-:* 

One  of  the  difliculties  encountered  by  contractors  along 
the  Mohawk  River,  New  York,  in  excavating  for  the  new 
Barge  Canal,  has  been  the  inability  to  forecast  correctly 
the  ice  conditions  a  sufficient  time  in  advance  to  enable 
the  various  dredges  to  reach  harbors  of  safety  before 
being  frozen  up.  Tlie  contract  for  dredging  in  the 
Mohawk  River  between  Rexford  Flats  and  Yosts,  a 
distance  of  36.2  mi.,  is  held  by  the  American  Pipe  and 
Construction  Co.  and  comprises  prism  excavation  in  the 
various  pools  formed  by  one  fixed  dam  and  five  dams  with 
movable  crests.  In  the  case  of  the  dams  with  movable 
crests,  it  is  imperative  that  the  dredging  plant  be  moved 
to  winter  quarters  before  ice  forms  to  such  a  thickness 
as  to  render  the  raising  of  the  dams  unnecessarily 
hazardous. 

In  the  first  week  in  December  the  contractors  had 
plant  working  in  each  of  the  six  pools  formed  by  the 
dams.  During  the  following  week  the  weather  turned 
cold,  and  on  Dec.  10,  dredging  operations  stopped.  The 
dredges  were  dismantled  in  order  that  they  might  pass 
under  the  railroad  and  highway  bridges  on  their  way  to 
winter  quarters.  The  different  dredging  fleets  belonging 
to  the  company  were  successful  in  reaching  harbor,  with 
the  exception  of  the  hydraulic  dredge  "Amsterdam," 
which  was  frozen  in  the  ice  31/2  n^i-  above  the  movable 
(lam  at  Scotia.  It  was  imperative  that  a  strenuous  effort 
be  made  to  float  the  dredge  into  the  lock  at  Scotia  and 
thus  permit  raising  the  movable  crest  there.  One  mile 
of  the  distance  had  been  covered  by  Dec.  13,  when  a 
heavy  snowstorm  was  encountered.  By  the  following 
morning  the  snow  was  18  in.  deep.  The  weight  of  the 
snow  caused  the  ice  to  sink  so  that  the  snow  became  slush, 
.subsequently  freezing  and  rendering  it  extremely  difficult 

•Resident  Engineer,  Mohawk  River  District,  New  York 
Barge  Canal,   3  Mark  Building,  Amsterdam,   N.   Y. 
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to  (U'livcr  coal  to  tlic  drodjic  and  meals  to  tlie  crow.  This 
loiidition  was  overconic  later  in  the  day,  and  some 
prosfress  was  made. 

The  method  pursued  in  forcing  the  dredge  through  the 
ice  field  was  anchoring  the  steel  cables  from  the  winding 
engine  to  deadmen  and  trees  along  the  river  hanks, 
breaking  the  ice  immediately  in  front  of  the  hull  by 
raising  and  lowering  the  cutter  hulder  and  taking  a  heavy 
pull  with  the  winding  engine.  This  method  worked 
satisfactorily  until  the  dredge  was  within  a  mile  of  the 
dam,  when  ice  fi  in.  thick  was  encountered. 

The  remainder  of  the  channel  was  blasted  in  sections 
ranging  from  150  to  200  ft.  in  length.  The  method 
pursued  in  i)lasting  the  ice  was  to  suspend  ;5-lb.  charges 
of  dynamite  in  rows  10  ft.  c.  to  c,  and  A  ft.  under  the 
ice.  The  shots  were  fired  by  electric  current  from  the 
generator  on  hoard.  In  this  manner  the  dredge  was 
pulled  ahead  until  it  reached  the  lock,  on  Dec.  18. 

The  ice  immediately  above  the  dam  was  cleared  away 
by  blasting  and  the  gates  and  uprights  were  raised  from 
the  river,  thus  concluding  the  operation. 

A  force  of  GO  men  was  engaged  in  rescuing  tin;  dredge. 
The  superintendent,  chief  engineer  and  levennan  re- 
mained on  board  throughout  tlu;  week,  sleeping  on  and 
around  the  main  engine.  The  American  Pipe  and  Con- 
struction Co.  is  the  contractor;  II.  W.  DeGraff,  General 
Superintendent,  and  W.  J.  Judge,  assistant,  were  in 
immediate  charge  of  the  dredge. 

PsviP®.]lIl©E°]R^Il©2=  Alnds^dl©  f®ip 
(tlh©  FIl8iST\©=>TsiIbIl© 
By  C.  T.  Bussell* 
During  the  season  of  1915,  while  engaged  on  a  plane- 
table  survey  of  the  coast  line  of  Prince  William  Sound 
in  Alaska,   the   following   described   alidade   attachment 
suggested  itself  as  a  means  of  greatly  facilitating  plane- 
table  surveying.    A  descri])ti()n  of  this  device  was  sent  to 

E.  Lester  Jones,  Su- 
perintendent, United 
States  Coast  and  Geo- 
detic Survey,  and  it 
has  been  now  made  a 
part  of  the  standard 
alidade  of  the  serv- 
i( c.  This  alidade  at- 
tachment is  essenti- 
ally'a  parallel  ruler 
such  '  as  is  used  in 
navigation  and  in 
drafting.  It  can  be 
fastened  to  either 
side  of  the  alidade 
and  is  so  connected 
that  it  readily  moves 
in  or  out  parallel  to 
the  fiducial  edge  of 
the  alidade  rule.  The 
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M.crttached  Movobie 

for  use  Parallel  Ruler  Fixed  Ruler 

„  'W^^^^s  Doifed  lines  s.hoiv  M extended  fv 
End  View  biiect p'offed  ooint  P  on phne- 
Assembled     ^fc-^/^  sheet     ' 

PARALLEL-RULER  ATT.VCHMEXT 
FOR  PLANE-TABLE  ALIDADE  ' 


object  of  the  device  is  to  save  the  time  of  the  more  or 
less  cumbersome  and  tedious  operations  in  taking  stadia 
shots  with  the  ordinary  plane-table  alidade — the  adjust- 
ment and  readjustment  of  the  edge  of  the  alidade  ruler 
so  that  it  will  pass  through   the  ])lane-tal)le   station   at 


the  same  time  that  the  alidade  telescope  is  centered  on 
the  object  or  rod  to  be  located. 

In  practice  the  movable  parallel  ruler  M  (see  i!lu.s- 
t  rations),  which  is  easily  and  quickly  interchange- 
able from  one  side  to  the  other  without  loosening  screws 
or  catches,  is  closed  against  the  fixed  edge  F  of  the 
alidade  rule.  The  alidade  is  then  pointed  approximately 
and  is  so  placed  on  the  plane-table  sheet  that  the  ])lotted 
j'osition  of  the  point  /•*,  occupied  by  the  plane-table,  will 
remain  within  the  extension  limit  of  the  parallel  ruler 
M  when  the  alidade  telescope  is  centered  on  the  rod  or 
object  sighted  at.  After  the  rod  reading  is  taken,  the 
parallel  ruler  M  is  .swung  out  to  bisect  the  point  P.  The 
distance  or  direction  line  of  the  object  it  is  desired  to 
locate  is  then  marked  off  along  the  edge  of  M. 

It  is  believed  that  the  alidade  attachment  described 
will  transform  an  awkward  and  more  or  less  approximate 
oi)eration  into  a  smooth  mechanical  movement  with  a 
considerable  gain  of  time.  Owing  to  the  ease  with  which 
the  operation  can  be  performed  with  this  attachment, 
it  is  believed  also  that  both  the  general  efficiency  and  the 
acc'uracy  of  plane-table  surveying  will  be  increased. 

D©p®sn(lnirag  Sp®nll  wa(tlh  ID)©iPiPacM 
B©^®imdl  lR©SicIh  ®f  IB®©snii 

In  digging  the  lock  pit  for  the  Sabine-Neches  guard 
lock  in  Texas,  caving  banks  necessitated  considerably 
more  excavation  than  had  been  expected,  according  to  M. 
A.  Milliif,  superintendent,  in  the  November-December, 
1915,  issue  of  Profc.^donal  Memoirs.     The  dumping  area 
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proved  iiisiilVu  iciit.  ami  llu'  Mci^lit  of  (lie  i|i'|)()sitiMl  iiiii- 
tfiiiil  (Musi'd  t'urllu'r  siidiiij,'  ol'  tlic  lmMk.><.  As  tlii'  aiiioiint 
of  iiiatiTia!  to  lie  i-xcavutcd  wa.s  not  sullicii'iit  to  justify 
the  |iiircliasc  mid  eirctioii  of  a  calilcway  or  additional 
(U-rricks,  tlic  di'rrick  on  tlu'  job  was  rif,'j,'i'(l  with  a  trolley 
liiu'.  as  illustrati'd  in  tin-  skctclu's. 

Tlio  ri,i,T'"^'  ••'   ""'  '•""'  'i'"^'  '•''  the  .saiiic  as  for  ordi- 
nary lioistinj;.     Tlu-  trolley  line  is  carried  on  the  middle 
drum  and  runs  thr()uj,di  a  sheave  in  the  bottom  of  the 
nia.st.  theme  throuf^di  a  sheave  in  the  end  of  the  hoom, 
then  around   the  liottom  of  a  sheave  iu  the  steel   hloek, 
and  the  end  of  the  line  is  made  fast  to 
)le.     The  hoom  line 
front    di'tini,  and   is 
IS   for  ordinary   der- 
arc  of^  %-in.  wire 


of  llw  iiiw  iniiiiidnn  |)Iunt  thoro  Ih  llliiHlnitcd  t)y  th<^  druwlnK 
At  CluMiy  .St.  Ihu  derrick — rated  at  20  tonH — hatullcd  tlu 
cyllndi'r  nhella  of  the  foundiitlon,  erected  the  tlircc'-lilnK<'d 
nrcli  tniMMcs  of  the  centering  and  pulled  Hteel  BhectplllriK. 
Tli<-  f<|iilpiju-nt  conHlHtH  of  a  .3-drum  3-Hpool  10xl2-lri.  6G-hp, 
AiiK-iUaii  ciiKliie  liavInK  olnlit  I'ViTH  liitnkcd,  two  IidIIi'i-b  of 
30  and  40  hp.  roHpictlvely.  Hwln>;lriK  K<-iir  and  a  (^anlori  pump. 


the  to))  of  a  ;:ini 
is  earried  on   the 
rifT.i^ed   the  same  iis 
riek  work.     All  liiie^ 


rope. 

The  mati 


'nil 
end  skip.     Tlu 


box    is  a    1-yd.  opcMi- 
fiiipole,  or  tail  tower, 
2(5  ft.  liifih,  is  of  yellow-pine  piles,  old 
luisting  rope  beinjj  used  for  guys. 

This  trolley-line  arrangement  has 
luHMi  operated  for  a  distance  of  300  ft. 
with  a  12-ft.  dro]!.  Experience  shows 
that  a  load  of  at  least  2,500  lb.  is  nec- 
essary to  operate  the  trolley  on  this  flat 
slope.  In  very  soft,  wet  ground,  with 
a  gang  consisting  of  a  foreman  and 
five  men  filling  the  skips,  a  foreman, 
a  hoisting  engineer,  and  a  laborer  to 
dump  the  boxes,  137  skips  were  moved  in  8  hr.    In  harder     The  derrick  boat  was  owned  first  by  a  h.  p 

'  '  '  1       1    i.1         1  •  -j-i         ^"'"^  '*  '"J  '*^'-'  National  Foundation  and  Engin 

digging,  where  it  was  neces.sary  to  load  tlie  skips  witn      completed  the  cherry  st.  bridge 
siiovels  instead  of  by  bailing,  TO  skips  were  averaged  iu 
tiie  same  period. 
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DESIGN  OF  20-TON  DERRICK  BOAT  USED  SUCCESSFULLY  ON  THREE 
CONTRACTS  IN  TOLEDO 
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A  Problem  for  Skillful  Calculators — Prof.  Harry  Gwinner, 

Maryland   Agricultural   College    (College   Park,   Md.),   puts   an 

interesting   practical    problem:    Find   the   volume    of   the    part 

segment  of  a  sphere  whose  radius  is  7  ft.,  when  the  altitude  of 

the  segment  (along  one  cut  face) 

,  is   0.9G3   ft.  and  the  length   of  the 

segment  (along  the  other  cut  face 

or  base)   is  3  ft.     Any  method  of 

solution     is    acceptable,    whether 

an   exact    calculus   method    or   an 

approximate  method,  graphical  or 

analytical. 

A  Long-Span  Highway  RridK-e 
in  ■\Vasiiington — A  steel  bridge 
with  380-ft.  simple  truss  span, 
recently  built  over  the  Nooksack 
River  In  Whatcom  County,  Wash- 
ington, to  replace  a  220-ft.  span, 
is  now  the  longest  steel  span  in 
the  Northwest.  The  trusses  are 
of  the  Baltimore  type,  60  ft.  cen- 
ter depth,  this  unusual  depth  being  adopted  in  view  of  the 
heavy  loading.  The  bridge  has  plank  floor  at  present,  but  it  is 
intended  to  have  a  wood-block  pavement  later  on.  The  struc- 
ture is  figured  for  very  heavy  wind  load.  The  piers  are  of  the 
Fowler  type,  consisting  of  pedestals  connected  by  a  diaphragm, 
all  of  concrete.  The  pedestals  are  14  ft.  square  at  the  base  and  8 
ft.  in  diameter  at  the  top.  They  are  supported  on  piles  driven 
to  practical  refusal.  The  deck  of  the  bridge  is  carried  by 
12-in.  I-beams  to  which  are  bolted  backing  strips  treated  with 
hot  carbollneum.  The  bridge  cost  about  $32,000,  including 
over  1,000  ft.  of  approach.  It  was  built  for  the  county,  C.  M. 
Adams,  County  Engineer,  C.  E.  Fowler,  Consulting  Engineer, 
by  the  Weymouth  Construction  Co.,  of  Seattle. 

A  Floating  Derrieh:  used  in  the  construction  of  the  Cherry 
and  Ash  St.   bridges,   in  Toledo,   Ohio,   and   on   the   foundation 
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Fath  &  Sons,  who 
ering  Co.,  which 
It  was  used  by  M.  F.  Comer 
on   the   foundations  of  the   high-pressure   plant. 

Protect  Bridge  Flooring  by  Snow — In  an  advisory  circu- 
lar issued  recently  by  the  Minnesota  State  Highway  Commis- 
sion, local  bridge  authorities  in  the  state  were  counseled  to 
haul  snow  onto  bridges  having  wooden  floors,  in  order  to 
protect  the  floor:  "On  about  80%  of  the  bridges  the  floors 
are  of  wood,  which  need  a  protecting  mat  of  snow  to  keep  the 
sharp-shod  horses  from  wearing  out  the  planks.  Snow  should 
be  hauled  on  the  bridge  to  replace  that  which  blows  off. 
This  will  protect  the  flooring  and  make  hauling  easier  for 
sleighs."  The  letter  also  refers  to  the  contraction  of  bridges 
with  cold  and  recommends  that  the  roller  or  other  expansion 

bearing   should   be   ex- 
^  amined    to   see    that    it 

"'^4^  is     in     good     working 

condition. 

Street  Names  Al- 
ways Visible — Street 
names  at  intersections 
are  by  no  means  al- 
ways distinguishable 
at  night.  Sometimes 
one  of  the  names  can 
be  read  without  diffi- 
culty, ,  sometimes 
neither  without  walk- 
ing about  until  the 
light  falls  on  the  signs. 
In  Muscatine,  Iowa, 
City  Engineer  Young 
has  had  the  four-way 
name  boards  mounted 
on  a  metal  bracket, 
which  is  attached  by 
lag-screws  to  the 
wooden  electric-light 
poles,  as  shown  by  the 
sketch.  Mr.  Young 
does  not  claim  to  have 
devised  this  method, 
which  has  been  used 
by  another  city  to  his 
knowledge,  but  he  has 
no  hesitation  in  as- 
serting  its  success. 


FOUR-WAY     STREET     SIGNS 
VISIBLE  BY  NIGHT  OR  DAY 
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Once  more  the  annual  nieetinj^'  ol'  ihe  Auiericau  .Society 
of  Civil  Engineers,  lield  this  year  on  Jan.  19-21,  taxed  the 
capacity  of  the  society's  house  on  57th  St.  in  New  York 
City.  More  than  700  members  were  registered  in  attend- 
ance, but  many  more  must  have  been  in  the  building  at  the 
one  business  session.  In  addition  to  this  session  there 
were  the  usual  smoker  on  one  evening  and  the  reception 
and  dance  on  another  evening  and  inspection  visits  to  the 
Lexington  Ave.  subway,  the  -IGth  St.  piers  on  the  Xorth 
River  and  the  Kensico  Dam  of  the  Catskill  aqueduct. 

The  routine  business  of  the  session  was  marked  by  only 
two  discussions — one  on  the  advisability  of  increasing  the 
membership  of  the  committee  which  bears  the  rather  un- 
wieldy name  of  "Special  Committee  on  Materials  for  Road 
Construction  and  on  Standards  for  Their  Test  and  Use," 
and  the  other,  comment  by  the  representative  of  the  Car- 
negie Foundation  on  some  investigations  that  that  insti- 
tution has  been  carrying  on  in  regard  to  engineering  edu- 
cation. 

According  to  the  report  of  the  Board  of  Direction,  the 
American  Society  of  Civil  P]ngineers  is  in  its  customary 
flourishing  condition.  At  the  end  of  1915  there  were  en- 
rolled 7,909  members  of  all  classes,  but  the  secretary  an- 
nounced that  the  admissions  since  the  first  of  the  year — 
that  is,  in  the  first  three  weeks  in  January — brought  the 
total  number  up  to  the  8,000  mark.  This  increase,  how- 
ever, is  not  quite  so  great  as  the  annual  increase  in  the 
past  few  years.  In  finances  the  society  would  appear  to  be 
equally  flourishing,  inasmuch  as  its  general  balance  sheet 
shows  paper  assets  of  $660,000  and  that  the  regular  $10,- 
000  was  paid  off  during  the  past  year  toward  the  mort- 
gage on  the  society  house.  Xevertheless,  the  directors  of 
the  society  seem  to  be  somewhat  cautious,  according  to  the 
statement  of  Director  Williams,  who,  in  discussing  one 
of  the  committee  reports,  said  that  the  expenses  of  some 
of  the  special  committees  had  proved  so  great  during  the 
last  year  that  the  board  was  considering  recommending, 
or  had  recommended,  a  reduction  of  the  work  of  the  com- 
mittees. This  remark  hardly  met  with  the  approval  of 
the  members  present,  and  several  took  occasion  to  urge 
upon  the  Board  of  Direction  the  desira])ility  of  increasing 
committee  work  without  regard  to  expense,  if  the  ends 
were  justified. 

Prize  Awards  axd  Offickhs 

The  following  ])rize  awards  were  made:  The  Xorman 
medal  to  Allen  Hazen,  X"ew  York  City,  for  the  paper 
entitled  "Storage  To  Be  Provided  in  Impounding  Reser- 
voirs for  Municipal  Water  Supply" ;  the  J.  James  R.  Croes 
medal  to  Richard  R.  Lyman,  Salt  Lake  City,  Utah,  for 
the  paper  on  "Management  of  the  Flow  of  Stream  by 
A])proved  Forms  of  Weirs,"  etc. ;  the  Thomas  Fitch  Row- 
land prize  to  Charles  W.  Staniford,  X"ew  York  City,  for 
the  paper  entitled  "Modern  Pier  Construction  in  Xew 
York  Harbor";  the  James  Laurie  prize  to  J.  E.  Greiner, 
Baltimore,  Md.,  for  tlie  paper  on  "Coal  Piers  on  the  At- 
lantic Seaboard";  the  Collingwood  prize  for  Juniors  to 
(ieorge  Schol)inger,  Las  Cruces,  X.  M.,  for  the  paper  on 
"The  Colorado  River  Siphon."  Mr.  Schobinger  has  since 
become  ^n  Associate  Member  of  the  Society. 


The  ollicens  elected  for  the  ensuing  year  are:  Presi- 
dent, E.  L.  Corthell,  New  York  City;  Vice-Presidents, 
Alfred  Craven,  Xew  York  City,  and  Palmer  C.  Ricketts, 
Troy,  X^.  Y. ;  Treasurer,  Lincoln  Bush,  Xew  York  City; 
Directors,  V.  G.  Bogue,  X^ew  York  City;  Alexander  C. 
Humphreys,  Xew  York  City;  0.  P.  Clapp,  Providence, 
R.  I.;  R.  Khuen,  Pittsburgh,  Penn. ;  F.  G.  Jonah,  St. 
Louis,  Mo.,  and  E.  Duryea,  Jr.,  San  Francisco,  Calif. 

it  was  announced  that  the  next  annual  convention  will 
be  held  the  last  part  of  June  in  Pittsburgh,  Penn. 
Rkpouts  of  Simxial  Committees 

All  the  special  committees  made  reports,  though  most 
of  them  were  to  indicate  progress  only.  The  Committee  on 
Concrete  and  Reinforced  Concrete  reported  that  it  has  in 
preparation  a  final  report  which  it  is  expected  will  be  pre- 
sented to  the  society  before  the  next  convention,  next 
June.  The  Committee  on  Steel  Columns  and  Struts  pre- 
sented a  report  which  had  been  printed  for  distribution 
before  the  meeting.  An  abstract  of  it  appears  on  another 
page  of  this  issue.  The  Committee  on  Valuation  of  Public 
Utilities  reported  that  it  was  working  hard  on  the  report 
which  takes  up  in  detail  all  of  the  various  features  of  valu- 
ation work,  and  that  it  had  already  completed  a  num- 
ber of  the  earlier  chapters.  The  report  apparently  will 
be  quite  voluminous  and  will  cover  the  subject  of  valua- 
tion in  a  very  complete  manner.  The  Committee  on 
Conditions  of  Employment  had  only  progress  to  report. 
The  Committee  on  Soils  for  Foundations  presented  a 
lengthy  report,  which  was  not  read  at  the  meeting.  The 
Committee  on  Stresses  on  Railroad  Tracks  reported  prog- 
ress. The  Committee  on  Flood  and  Flood  Prevention 
presented  a  printed  report  which  took  up  the  many  ques- 
tions covered  by  its  subject.  The  report  starts  with  a  gen- 
eral survey  of  the  flood  situation,  descrilies  suggested 
methods  for  improving  the  rivers  and  preventing  floods, 
and  makes  definite  conclusions  as  to  the  value  of  these  va- 
rious methods.  A  minority  report  was  submitted  i)y  Morris 
Knowles,  a  member  of  the  committee.  The  Committee  on 
a  Xational  Water  Law  submitted  a  report  suggesting 
that  the  discussion  on  the  principles  of  water  law  should 
be  made  more  general  before  any  definite  national  water 
law  be  promulgated. 

RoAU  Committee  Report 

The  Special  Committee  on  Materials  for  Road  Con- 
struction, etc.,  presented  a  seven-page  printed  report, 
which  included  a  semilinal  report  on  nonbitmninous  ma- 
terials and  an  appendix  made  up  mostly  of  blanks  to  be 
used  in  making  tests  and  reporting  data  to  the  committee. 
Only  during  the  last  year  has  this  committee  had  the  non- 
bituminous  part  of  its  title,  and  it  was  its  intention  to 
report  only  on  that  subject  at  this  year's  meeting.  In  the 
discussion  of  the  committee's  report,  Eugene  W.  Stern. 
Chief  of  Bureau  of  Highways,  Borough  of  Manhattan, 
Xew  York  City,  presented  a  motion  reconnnending  to 
the  Board  of  Direction  that  the  committee  be  enlarged  to 
fifteen,  its  membership  now  being  seven.  As  an  amend- 
ment to  this  motion,  Leonard  Metcalf,  Boston,  Mass., 
added  the  recommendation  that  the  committee's  scope  be 
enlarged    to   cover    all    road    work.      After   a    somewhat 
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(icriiiioiiioiis  (lisciission  botwoon  sovcnil  iiii'inlicrs  nf  Ihc 
•society  ami  Hn'  I'lminnan  of  tlic  cniiuniltic  in  winch  Ihr 
iiuMiilicrfl  80i'nu'<l  fo  contend  lli:it  the  mini  (•(ininiitlrc  h.-nl 
•liiiiiloil  its  ni'tivitics  and  had  iint  inismtcd  as  comiili'li'  a 
discussion  of  the  load  (|ucsti()n  as  shcnild  l>c  expected 
after  the  nnnil>er  of  years  it  liad  Iteeu  at  wcuk,  and  in 
answer  to  wliieh  the  chainnan  stated  that  tiio  eoniniittce's 
activities  wi-ro  delinilely  limited  hy  its  titlo — the  amended 
motion  was  adopted  l)y  tlu  mei'tinfi.  A  report  of  the  meet- 
ing;;  devoted   to   higliway   discussion    follows   tliis   report. 

K\(jiNi:i:i{iN(!  Emc.vnox  iNVKsTiOATicn 

'i'lie  Coinmittee  on  lOngineering  Education  reported  tliat 
it  had  ail  iiivcstii,'ation  in  progress,  l)ut  tliat  it  could 
do  very  little  until  the  Carnegie  Foundation  report  now 
under  way  was  completed.  Prof.  C.  L.  Mann,  who  is  act- 
ing for  tift!  Carnegie  Foundation,  described  some  of  the 
work  which  had  already  been  carried  out.  Professor 
Mann  said  that  in  answer  to  a  number  of  questions  wliieh 
had  been  sent  out  by  the  Foundation,  1,500  engineers  had 
replied,  stating  what  to  their  minds  were  the  basic  quali- 
ties necessary  for  a  successful  engineer.  These  replies 
were  then  collated  and  tabulated  by  the  Foundation,  and 
the  surprising  fact  M'as  discovered  that  the  answers  seemed 
to  show-  that  only  13  points  out  of  100  should  be  as- 
signed to  technical  ability  in  producing  a  competent  engi- 
neer. The  87  points  out  of  the  100  were  distributed  be- 
tween character,  which  had  41%;  judgment,  which  in- 
cluded 171/^%;  efficiency,  which  included  14^2%,  and 
understanding  of  men,  which  included  14%.  Professor 
Mann  said  that  the  Foundation  was  sending  out  another 
questionnaire,  in  which  the  engineers  were  given  the  vari- 
ous subheads,  and  were  requested  to  weigh  them  according 
to  their  o^vTi  ideas.  When  the  final  results  from  this  in- 
vestigation are  available,  it  is  hoped  to  put  the  knowledge 
tlius  gained  into  practical  use  for  the  engineering  schools. 
Obviously,  an  engineering  school  has  to  know  what  is 
wanted  to  make  an  engineer  before  it  can  jjroduce  a  man 
(|ualilied  to  meet  those  wants. 
m 


Socne^S^  ©IT  CSval  JSnagaETi©®!?© 

Two  road-and-pavement  sessions  were  held  on  Jan.  21 
in  connection  with  the  annual  meeting  of  the  American 
Society  of  Civil  Engineers.  The  object  was  the  discussion 
of  the  semifinal  report  of  the  Special  Committee  on  Ma- 
terials for  Eoad  Construction.  W.  AV.  Crosby,  chainnan 
of  the  committee,  who  presided,  stated  that  there  had 
been  criticism  relative  to  the  amount  of  work  performed 
by  the  committee  and  that  some  regarded  the  report  as 
being  general  rather  than  definite ;  but  he  called  attention 
to  the  fact  that  the  name  of  the  committee  limited  its 
work  to  materials  and  excluded  a  consideration  of  con- 
struction methods. 

The  first  portion  of  the  discussion  was  devoted  to 
broken-stone,  slag  and  gravel  roadways.  P.  E.  Green,  of 
Chicago,  sent  in  a  written  discussion  in  which  he  claimed 
that  if  clay  is  good  as  a  void  filler  in  a  gravel  roadway, 
it  is  also  good  in  a  water-bound  broken-stone  road;  this 
is  in  disagreement  with  the  report  of  the  committee.  As 
regards  frost  troubles  he  said  that  if  the  drainage  and 
maintenance  are  adequate  frost  troubles  will  be  few.  He 
believes  that  gravel  as  a  road  material  is  not  properly 
appreciated  by  engineers.    J.  H.  MacDonald  claimed  that 


cli'an  sand  used  with  limestone  dust  is  a  useful  void  fdler 
in  Ijituiiiinous  macaihim,  hut  that  sand  should  never  be 
used  for  this  purpose  in  a  water-bound  road,  because  it 
acts  as  a  wedge.  Tiie  report  recommended,  "For  water- 
bound  roadways  of  some  lirnestones  or  of  some  slags  it 
will  be  a<lvisai)le  wherever  practicai)le  to  use  for  one-half 
the  void  filler  a  noncementitious  material  such  as  clean 
sand,  witli  the  other  half  of  the  finer  particles  of  tlie  ma- 
terial itself." 

T.  J.  McGovern,  a  contractor  of  'I'renton,  N".  J.,  said 
that  on  a  4-mi.  gi-avel  road  which  he  iiad  built  in  Mercer 
County,  New  Jersey,  mud,  clay,  sand  and  gravel  had  been 
used  as  a  binder  and  with  equal  success.  The  road  had  not 
been  rolled,  yet  portions  of  it  10  yr.  old  were  in  excel- 
lent condition.  He  offered  to  show  the  engineers  present 
roads  built  with  and  without  roller  and  let  them  pick  out 
which  was  which.  J.  H.  MacDonald  caused  some  surprise 
by  inquiring  whether  the  gravel  had  been  spread  across  the 
road  or  longitudinally  with  the  axis  of  the  road,  because  if 
thrown  transversely  the  road  would  ravel ;  if  lengthwise, 
the  road  would  be  bonded.  A.  N.  Johnson  recommended 
that  gravel  and  broken-stone  roads  l)e  harrowed  before  roll- 
ing, in  order  to  make  the  material  homogeneous  and  allow 
thorough  compacting. 

Cemknt-Concrete  Pavements 
K.  H.  Talltot,  of  the  Universal  Portland  Cement  Co., 
Pittsburgh,  spoke  of  the  proper  preparation  of  the  sub- 
grade  for  concrete  pavements.  When  the  subgrade  is  not 
of  uniform  compactness  it  should  be  torn  up  and  rolled. 
Clays  can  be  rolled  too  much,  because  moisture  is  bound 
to  enter,  upon  which  the  clay  will  expand  with  results  in- 
jurious to  the  road.  The  tendency  is  to  use  a  too  wet  mix 
of  concrete  (others  present  supported  this  view).  Ex- 
pansion joints  should  be  formed  at  right-angles  to  the  axis 
of  the  road.  Lack  of  joints  causes  cracks;  riding  of  slab 
on  slab  can  be  prevented  by  proper  construction  of  the 
road.  Eeinforcement  should  be  placed  not  less  than  2  in. 
below  the  surface  of  the  concrete,  so  that  it  will  not  be 
exposed  in  high  places  to  battering  by  traffic.  The  chief 
function  of  reinforcement  should  be  to  hold  th.e  top  of 
the  crack  to  narrow  limits. 

Considerable  difference  of  opinion  was  expressed  on  the 
value  or  need  of  expansion  joints.  P.  E.  Green  is  not  in 
favor  of  them ;  cracks  are  bound  to  occur  in  the  concrete 
from  contraction.  Clark  E.  Vanderbilt  stated  that  the 
subgrade  is  responsible  for  cracks ;  he  believes  that  expan- 
sion joints  should  not  be  used.  W.  M.  Kinney,  of  the  Uni- 
versal Portland  Cement  Co.,  said  that  joints  formed  at  a 
70°  to  80°  angle  with  the  axis  of  the  road  are  not  satisfac- 
tory because  the  corners  of  the  acute  angles  are  certain  to 
break  off.  He  cited  an  instance  in  Illinois  where  this 
occurred,  the  joint  being  at  75°.  He  does  not  agree  with 
T.  J.  McGovern,  who  expressed  the  belief  that  the  sand  and 
cement  should  be  mixed  together  before  adding  the  stone, 
but  on  the  contrary  holds  that  the  coarser  material  makes 
the  cement  and  sand  mix  more  thoroughly. 

Brick  axd  Slag-Block  Pavemexts 
Prevost  Hubbard  opened  the  afternoon  discussion  by 
inquiring  why  the  committee  had  not  considered  a  bitu- 
minous filler  for  brick  as  well  as  for  granite-block  pave- 
ments. Mr.  Crosby,  the  chaii-man,  stated  that  the  com- 
mittee proposed  ultimately  to  present  a  report  covering 
bituminous  as  well  as  nonbituminous  materials.  Mr.  Mc- 
Govern believed  that  cement  makes  the  best  filler. 
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\V.  11.  Conncll,  Chief  of  the  riiiladolphia  Bureau  of 
Highways,  calked  attention  to  the  difficulty  of  getting  a 
bituminous  fiUer  in  the  joints  witliout  smearing  it  all  over 
the  surface.  He  said  that  this  trouble  should  be  obviated, 
as  a  l)ituminous  filler  is  desirable  in  certain  instances. 
J.  W.  Howard  and  T.  J.  McGovern  favored  a  cement  filler. 
W.  C.  Perkins,  Chief  Engineer  of  of  the  Dunn  Wire-Cut 
Lug  Brick  Co.,  also  favors  cement  filler,  as  it  makes  the 
pavement  monolithic,  waterproof  and  smooth  and  pro- 
tects the  edges  of  the  brick  from  chipping  under  traffic. 
He  suggested  that  the  committee  in  its  next  report  specify 
standard  paving-brick  dimensions.  He  is  in  favor  of  a 
standard  surface  Si/^xS]/^  in. ;  such  a  brick  can  be  pro- 
duced by  all  brick  manufacturers.  As  to  shape,  he  believes 
that  bar  lugs  and  raised  letters  on  bricks  are  inadvisable 
and  that  square  edges  are  better  than  round,  the  latter 
reducing  the  security  of  the  bond.  He  does  not  favor  a 
sand  cushion  under  the  bricks ;  the  committee  is  right  in 
recommending  a  1-in.  cushion  rather  than  a  2-in.,  but  it 
would  be  better  still  to  eliminate  the  sand  cushion  entirely, 
substituting  a  cement-sand  bed  laid  dry.  Baltimore  has 
used  the  latter  (1:  5  mixture)  during  the  past  year,  and 
Cuyahoga  County,  Ohio,  has  used  it  recently  for  50,000 
sq.yd.  of  pavement.  He  suggested  that  the  depth  of  brick 
should  be  reduced  from  4  in.  to  31/2  in.,  in  order  to  de- 
crease freight  charges. 

Mr.  Connell  wondered  if  it  were  not  advisable  for  engi- 
neers to  specify  the  composition  of  brick.  The  require- 
ments could  then  be  varied  to  suit  traffic  conditions  on 
various  streets.  Mr.  Perkins  replied  that  the  quality  of 
the  brick  cannot  be  foretold  from  the  appearance  or  qual- 
ity of  the  shale. 

Stone-Block  and  Wood-Block  Pavements 
J.  W.  Howard  recommended  that  instead  of  specifying 
that  stone  blocks  should  be  composed  of  medium  or  fine- 
grained granite,  the  following  clause  be  substituted : 
"Stone  blocks  should  be  composed  of  uniform-grained 
granite  free  from  laminations."  H.  W.  Durham  sub- 
scribed to  this  recommendation.  Mr.  Durham  also  com- 
mented on  the  use  of  sand  as  a  joint  filler,  a  practice 
which  the  committee  very  properly  did  not  recommend. 
He  agreed  that  sand  was  no  good  as  a  permanent  filler, 
but  held  that  it  was  permissible  in  temporary  paving. 
As  regards  the  use  of  recut  stone  blocks,  which  the  re- 
port said  "had  been  demonstrated  to  be  capable  of  pro- 
ducing economical  and  satisfactory  results  and  should  be 
encouraged,"  Mr.  Durham  believed  that  recut  blocks  could 
be  used  in  many  cases,  but  not  in  Manhattan,  because  of 
the  poor  quality  of  the  old  stone  pavements  there  and  be- 
cause the  heavy  traffic  would  prevent  the  recutting  being 
done  on  the  job,  as  economy  requires. 

At  the  annual  meeting  of  the  American  Society  of 
Civil  Engineers  la.^t  week,  while  no  public  announcement 
was  made,  it  became  generally  known  that  the  Board  of 
Direction  had  for  some  time  been  considering  the  feasi- 
bility of  removing  the  society's  headquarters  in  New 
York  City  to  the  Engineering  Societies'  Building  on 
39th  St.  near  5th  Ave.,  which  was  erected  a  dozen  years 
ago,  as  will  be  recalled,  to  constitute  a  general  head- 
quarters for  professional  engineers  in   New  York  City. 


The  building  is  o\ni('d  and  occupied  jointly  by  the  Amer- 
ican Society  of  Mechanical  Engineers,  American  Institute 
of  Mining  Engineers  and  American  Institute  of  Elec- 
trical Engineers,  known  as  the  three  founder  societies, 
and  a  considerable  number  of  smaller  engineering  socie- 
ties, national  and  local,  are  tenants  in  the  building.  It 
is  understood  that  the  Board  of  Direction  proposes  to 
submit  the  question  to  the  membership  of  the  society  for 
a  vote  and  will  soon  send  out  full  information  concern- 
ing the  proposition. 


lew 
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The  garbage  of  New  York  City  is  growing  valualjle  in 
the  opinion  of  garbage-disposal  contractors.  Tlu-ee  years 
or  so  ago  the  city  was  paying  $50,000  a  year  for  getting 
rid  of  garliage  delivered  by  it  to  the  waterfront,  and  that 
price  was  lower  than  what  the  city  formerly  paid.  On 
July  31,  1913,  the  city  signed  a  contract  for  garbage  dis- 
posal. The  contractor  was  John  J.  Hart,  of  Peekskill, 
N.  Y.  He  agreed  to  pay  the  city  $G2,500  a  year  for  the 
garbage  delivered  to  the  waterfront  during  the  first  year, 
$87,500  a  year  the  second  year  and  $112,500  the  third 
year.  The  .city  then  had  the  option  of  discontinuing  the 
contract  or  continuing  it  two  years  more  at  the  last-named 
price. 

In  order  to  determine  whether  to  terminate  or  continue 
this  contract,  the  city  secured  new  bids  on  Jan.  18.  (See 
Engineering  News,  Dec.  30,  1915,  p.  1290,  for  conditions.) 
Under  Plan  1  Gaffney,  Gahagan  &  Van  Etten,  52  A^^ander- 
bilt  Ave.,  New  York  City,  offered  to  pay  the  city  $120,000 
a  year  for  the  first  year,  $150,000  the  second  year,  $180,- 
000  the  third  year,  $210,000  the  fourth  year  and  $240,000 
the  fifth  year,  or  a  total  of  $900,000  in  five  years  for  the 
garbage  of  Manhattan,  the  Bronx  and  Brooklyn,  deliv- 
ered to  the  waterfront  of  the  city.  Under  Plan  2  the  same 
bidders  offered  to  erect  a  plant  on  a  site  to  be  supplied 
by  the  city  and  to  operate  that  plant  for  five  years  with- 
out payment,  with  the  understanding  that  at  the  end  of 
the  period  the  city  would  take  over  the  plant  for  $1,500,- 
000.  The  contractoi-'s  estimate  of  the  cost  of  this  plant 
was  $2,500,000.  Taking  this  cstimaled  cost  at  its  face 
value,  the  city  would  receive  at  the  end  of  five  years  $1,- 
000,000  for  its  garbage.  This  bidder  proposed  to  put  up 
a  plant  of  the  Cobwell  type,  such  as  is  now  being  operated 
by  a  company  at  New  Bedford,  Mass.,  and  by  another 
company  at  Los  Angeles,  Calif.  (See  Engineering  News, 
Dec.  24,  1914,  p.  1249.) 

There  was  one  other  bid  under  Plan  1.  This  was  from 
Milton  A.  Willmont,  of  581  Park  Place,  Brooklyn,  who 
ofl'orcd  $1  a  year  for  the  garbage  of  each  of  the  five  years 
of  the  proposed  contract. 

An  injunction  against  the  award  of  the  contract  was 
immediately  secured  by  the  New  York  Sanitary  Utiliza- 
tion Co.,  owners  of  the  garbage-reduction  works  now  in 
operation  at  Barren  Island,  and  lessors  of  these  works  to 
the  present  contractor  for  disposal.  This  company  was  the 
one  that  was  receiving  $50,000  a  year  for  garbage  disposal 
before  the  present  contract  went  into  effect.  It  bid  $130,- 
000  a  year  for  the  whole  period  of  five  years  since  the  last 
previous  contract  expired.  The  company  bringing  the  in- 
junction suit  claims  discrimination,  since  the  terms  of  the 
call  for  bids  excludes  the  location  of  the  plant  on  the 
Barren  Island  site. 
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John  A.  Hill,  President  of  the  Ilill   Publishing  Co., 
died  suddenly  from   lieart  disease  on  Monday  morning, 
Jan.  24,  wliile  traveling  in  his  motor  car  from  his  resi- 
dence in  East   Orange,   N.  J.,  to  his  plac-e  of  business. 
Mr.  Hill  had  been  engaged  as  usual  in  business  affairs 
and  was  to  all  outward  appearances  in  perfect  health. 
Very  few,  even  of  his  intimate  associates,  knew  of  the 
affection  of  the  heart  that  resulted  in  his  sudden  death. 
Mr.  Hill  was  57  years  of  age,  having  been  born  on  Feb. 
22,  1858,  on  a  remote  hill  farm  in  the  town  of  Sandgatc, 
near  Bennington,    Vt.     His   father   was   a   farmer   and 
wheelwright,  and  the  l)oys  of  the  family,  like  most  boys 
on  a  New  England  farm  of  that  day,  were  brought  up 
to  work  from  earliest  childhood.     The  family  emigrated 
to  southern  Wisconsin,  settling  a  few  miles  west  of  ^Mad- 
ison.     John  was  in  charge  of  a  flock  of  300  sheep  when 
less  than  10  years  of  age,  and  in  the  intervals  of  farm 
and  other  labor  attended  school  for  a  few  months  each 
winter  for  five  years.     At  14  years  of  age  he  went  to 
work  in  a  country  jirinting  office  and  three  years  later 
was  its  foreman.     He  had  a  Yankee  boy's  liking  for  ma- 
chinery, however,  and  after  some  years  in  the  printing 
office  he  became  half  owner  of  a  machine  repair  shop  in 
the  village  where  he  lived.    In  1878  he  went  to  Colorado 
and  took  a  job  as  fireman  on  the  Denver  &  Eio  Grande 
E.E.,  but  was  promoted  to  the  throttle  side  of  the  cab 
within  a  year.     He  displayed  in  his  work  such  mechan- 
ical ability,  coupled  with  such  keen  judgment  of  human 
nature,  that  he  became  a  roundhouse  foreman  and  later 
assistant  superintendent  of  motive  power. 

His  bent  toward  journalism  and  the  printing  office 
was  sho-rni  by  his  founding  in  1885  the  Daily  Press,  of 
Pueblo,  Colo.,  which  journal  he  edited  for  a  year.  As  a 
writer  he  had  a  forceful  and  breezy  style,  and  his  thor- 
ough familiarity  with  practical  matters  and  with  the 
ideas  and  needs  of  the  men  in  the  shops  and  on  the  road 
enabled  him  to  write  articles  wliich  were  well  received 
by  the  technical  journals  of  that  day. 

A  number  of  these  papers  were  contributed  to  a  modest 
sheet  called  Locomotive  Encjineering,  which  was  published 
in  New  York  by  a  company  that  also  published  the 
American  Machinist.  In  1888  Mr.  Hill  was  invited  to 
come  to  New  York  and  take  charge  of  Locomotive  En- 
gineering. Under  his  charge  the  journal  rajjidly  in- 
creased in  importance.  Seeing  the  possibilities  in  the 
enterprise,  IMr.  Hill  associated  himself  with  the  veteran 
Angus  Sinclair,  purchased  the  journal  from  its  owners 
and  xmdertook  to  carry  it  on  as  a  separate  puI)lication. 
In  this  venture  Mr.  Hill  was  both  editor  and  pu1)lisher, 
and  his  genius  was  well  proved  by  the  phenomenal  suc- 
cess of  the  publication.  Its  subscription  list  grew  by 
leaps  and  bounds,  and  it  rapidly  assumed  the  leading 
position  in  its  field. 

It  was  evident  to  ^\r.  Hill's  keen  business  sense,  how- 
ever, that  a  journal  appealing  largely  to  locomotive  run- 
ners had  not  the  elements  for  the  largest  financial  success. 


and  he  perceived  the  o])portunity  of  n]»plying  modern 
business  and  editorial  nietiiods  to  tlie  A  nirriran  Machinist, 
a  journal  of  standing  and  reputation,  which  had  l)een 
conducted  for  years  along  ultra-conservative  lines.  In 
1800  Mr.  Hill  sold  his  interest  in  Locomotive  Engineering 
to  his  partner,  Mr.  Sinclair,  i>urchascd  the  American 
Machinist  and  laid  the  foundation  for  one  of  the  largest 
enterprises  in  the  field  of  teclmical  publication. 

At  that  time  practically  all  class  pul)lications  had  tlicir 
])rinting  done  by  contract  and  were  limited  by  such  facil- 
ities as  the  printers  were  willing  to  provide.  Mr.  Hill's 
early  experience  in  the  printing  l)usiness  had  given  him  a 
strong  liking  for  this  side  of  the  publislicr's  work,  and 
he  was  ambitious  that  his  publication  should  be  able  to 
own  and  operate  its  own  printing  plant.  In  order  that 
such  a  printing  plant  shall  l)e  commercially  successful, 
however,  it  cannot  concentrate  its  v/ork  upon  a  single 
journal,  but  must  be  able  to  distribute  it  over  a  number. 

It  was  this  situation  among  others  which  led  Mr.  Hill 
to  add  to  the  successful  American  Machinist  other  well- 
established  technical  journals  of  high  reputation.  His 
first  purchase,  in  1902,  was  Power.  Later,  following  tlie 
death  of  Eichard  P.  Eothwell,  founder  of  the  Engineering 
and  Mining  Journal,  that  publication  passed  under  Mr. 
Hill's  control.  In  1911  he  purchased  the  Engineering 
Neius  from  its  founder  and  chief  owner,  George  H.  Fr jst. 

To  carry  on  these  various  pul)]ications  Mr.  Hill  organ- 
ized the  Hill  Publishing  Co.,  in  which,  while  he  held  the 
largest  interest,  a  number  of  those  associated  in  the  con- 
duct of  the  various  journals  were  also  stockholders.  A 
fifth  journal,  Coal  Age,  was  established  in  1911  to  cover 
a  field  which  it  had  become  evident  was  too  broad  to  be 
successfully  reached  by  the  Engineering  and  Mining 
Journal,  chiefly  devoted  to  metal-mining  interests. 

Besides  these  enterprises  in  the  field  of  American  tech- 
nical publications,  Mr.  Hill  established  branch  houses  in 
London  and  Berlin,  where  foreign  editions  of  his  journals 
were  issued,  and  was  President  of  the  ^IcG  raw-Hill  Book 
Co.,  publishing  technical  books. 

xVn  enterprise  in  which  Mr.  Hill  took  great  y)rid(!  and 
to  which  he  devoted  some  of  the  best  energy  of  the  last 
years  of  his  life  was  the  construction  on  tlie  upper  west 
side  of  New  York  City,  of  the  great  building  to  house 
his  publications,  which  was  completed  in  1914.  It  was 
characteristic  of  Mr.  Hill  that  the  building  was  not  only 
planned  at  every  point  to  suit  the  convenience  and  econo- 
my of  the  printing  and  publishing  business,  but  that 
unusiial  provision  was  made  for  the  safety,  comfort  and 
health  of  the  army  of  workers  housed  in  tiie  building. 

No  more  fitting  monument  to  Mr.  Hill  could  be  erected, 

than  that  which  stands  beside  the  main  entrance  to  the 

publishing  company's   offices  in  this   building.     It  is   a 

handsome    drinking   fountain    that  -"was   erected   by    the 

employees  of  the  company  and  is  inscribed : 

Within  this  monument  to  independence,  truth  and  service 
in  engineering  journalism,  the  employees  of  the  Hill 
Publishing-  Co.  have  placed  this  tablet — an  appreciation  of 
the  man  and  employer,  John  A.  Hill. 
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Tlio  stnrv  (>r  Mr.  Hill's  life  p'woA  n  rciimrkalili'  illus- 
trntiim  of  a  iniiii  wmnin;:  liis  way  In'  sheer  streii;:lh  and 
al)ilily.  Horn  in  (lie  hiiinlilest  .•Jurroundiii^s  and  witii  only 
suiii  education  as  was  alForded  l)y  eoiintry  schools  in  llie 
woods  of  Wisconsin  nearly  hall'  a  centnry  ajjo,  he  well 
l)roved  the  sayinj,'  of  the  i)resideiit  of  one  of  the  leadinfjc 
Anierican  cnf^nneerin;,'  collejys  that  "life  itself  is  an 
eihu'ation."  l<'niin  his  early  boyhood,  in  whatever  occu- 
l)ation  he  was  enjja^ed.  his  ])ersonMlity  was  such  that  his 
as.sociates  instinctively  recof,niizcd  liini  as  n  IcadcM-.  The 
impression  he  nimlc  on  those  who  met  liini  \\;is  iimiiialily 
that  of  a  man  of  slrcnuth  Jiiul  force.  While  he  was  typi- 
cally II  sclf-inadc  man,  he  had  none  of  llie  ohjectionahle 
conceit  which  is  sometimes  sn]i|iosed  to  cliaraet(M'i/',c  men 
who  lia\e   la'sen  to  ])ower   iVoin   IniniMc   hcLiinnini's. 

iMr.  Hill  was  hy  nature  modest  and  rctirinj^.  He  was 
a  penial  man,  fond  of  companionship  and  with  an  endless 
fund  of  pood  stories,  hut  social  life  and  club  life  liad 
little  attraction  for  him.  ITis  two  chief  interests  were 
the  enterpri.scs  he  had  created,  in  which  he  took  sucli 
pride,  and  his  home. 

Mr.  Hill  was  essentially  a  man  of  broad  human  sym- 
jiathies.  He  took  a  fatherly  interest  in  the  welfare  of 
his  em]iloyees  and  deli,iihted  to  have  them  refer  to  him  as 
"The  Old  Man,"  a  term  to  wdiich  he  indeed  gave  wide 
currency  in  liis  early  writings  on  experiences  in  machine 
shops  and  locomotive  roundhonscs.  Some  of  his  prac- 
tical views  of  life  were  reflected  in  his  early  writings, 
■which  were  published  in  book  form,  among  them  "Storiea 
of  the  Railroads"  and  "Jim  Skeever's  Object  Lessons," 
written  largely  in  the  vernacular  of  the  shop  and  in- 
tended to  teach  in  an  attractive  way  certain  lessons.  These 
books  showed  the  genius  of  the  story  writer  as  well 
as  the  technical  editor,  as  did  indeed  many  other  of 
the  articles  that  flow^ed  so  readily  from  'Mr.  Hill's  pen 
while  he  was  active  in  his  earlier  years  in  technical 
journalism. 

j^Ir.  Hill  was  a  member  of  the  Campfire  Club,  the 
Railroad  Club,  the  Engineers  Club  and  the  IMachinery 
Club,  of  New  York  City,  and  was  Vice-President  of  the 
latter.  He  had  long  been  a  member  of  the  Methodist 
Cluirch  in  East  Orange,  where  he  had  his  residence.  He 
was  elected  a  member  of  the  American  Society  of  jMe- 
chanical  Engineers  in  1913,  among  his  references  being 
Thomas  A.  Edison  and  James  Hartness.  He  was  one  of 
the  representatives  of  this  society  on  the  recently  ap- 
pointed Naval  Advisory  Board. 

Mr.  Hill  was  married  in  Wisconsin  in  1882  to  Emma 
B.  Carlisle,  who  with  one  daughter  survives  him. 
'^. 

A  street-railway  official,  meeting  a  friend  who  had 
grown  gray  in  steam-railway  service,  related  his  troubles 
witli  jitney-bus  competition,  winding  up  with  the  declara- 
tion that  laws  ought  to  be  passed  which  would  put  the 
jitneys  out  of  business.  The  steam-railway  man  listened 
])atiently  and  then  replied,  smiling: 

I  know  just  how  you  feel,  for  we  felt  the  same  way  about 
ten  years  ago  when  your  interurban  trolleys  paralleled  some 
of  our  lines  and  took  away  a  good  share  of  our  most  profit- 
able business.  You  deserve  the  help  of  the  law  about  as 
much  as  we  deserved  it  then,  and  you  will  probably  get  just 
about  as  much  help  from  that  source  as  we  did. 

But  I  can  sympathize  with  you,  for  we  are  each  of  us  hit 
and  hit  hard  by  the  automobile — not  only  the  jitney  bus,  but 


mIho  Ibi'  privately  owned  car  and  the  motor  HtaKC.  There  1h 
a  ciiiiiily  fair  \\f\i\  on  my  systi-m,  to  which  up  to  five  years 
UKo  wi-  UHcd  to  curry  L'T.flon  jx-oplc  .■iiiiiually.  ThiH  fall  we 
liMuli-d  r),000  people  to  thai  fair.  Tlu;  lOHt  came  In  auto- 
molillcH. 

I'loplc  UHpd  to  Have  tlieir  money  aiul  Hpt-nd  It  on  our  cx- 
euiHloiiH.  Thi'n  you  Hlrcet-rallway  people  came  In  ;ind  took 
nio.Ht  of  the  excursion  buHlncHH  away,  with  your  ple.aHure  parks 
and  llncH  running  out  Into  the  country.  Now  people  are 
Bpcndin*?  HO  much  money  on  their  motor  cars  that  they  only 
i\i\f   In   your  cars  or   mine   when   they   must. 

'J'he  growing  competition  of  the  automobile  with  hoili 
steam  and  street  railways  is  a  matter  receiving  some 
atleiilion,  hilt  deserving  even  more.  It  is  serious  in  all 
pai-ls  of  the  country,  hut  on  tlic  Pacific  Coast  it  is  greater 
than  anywhere  else.  Here  the  mild  climate  and  iiifn;- 
(|iienl  laiiis  make  motor  riding  comfortable  the  year 
round  ;  the  roads  are  surprisingly  good,  eom])aring  favor- 
ably with  the  expensive  roads  of  the  East,  although  built 
at  a  tenth  of  the  cost.  In  Los  Angeles  County,  Cali- 
fornia, there  are  over  50,000  automol)iles  registered.  The 
streets  of  the  city  literally  swarm  with  them.  There  are 
jitney  bus.ses  in  scores,  but  there  are  probably  ten  times 
as  many  private  cars  and  nio.st  of  them  are  carrying  people 
wlio  would  ride  on  street  railways  were  the  low-priced 
machines  not  available. 

A  common  idea  concerning  the  automobile  is  that  it 
has  robbed  the  street  railways  of  the  profitable  short-haul 
business  and  left  them  the  unprofitable  long-distance 
riiiers.  In  Los  Angeles,  however,  the  motor  car  is  at  least 
equally  important  in  carrying  people  to  the  distant 
suburbs  of  that  remarkable  metropolis  in  much  shorter 
time  than  either  electric  or  steam  cars.  Hundreds  of 
business  men  go  to  town  in  the  morning  in  their  machines 
and  return  at  night  over  a  distance  of  five  to  fifteen  miles. 

An  interesting  study  of  street  traffic  in  Denver  was 
made  last  season  by  Roger  W.  Toll,  Chief  Engineer  of 
the  Denver  Tramway  Co.,  and  is  published  in  the  "Gen- 
eral Electric  Review"  for  January.  A  careful  traffic 
count  showed  that  on  Tuesday,  May  5,  1914,  the  street 
cars  of  Denver  carried  6.6  times  as  many  passengers  as 
were  carried  in  automobiles.  A  year  later,  on  Tuesday 
May  11,  1915,  the  street  cars  carried  3.9  times  as  many 
passengers  as  automobiles.  On  Sunday,  May  9,  the  num- 
ber of  pleasure  riders  caused  a  further  increase  in  motor 
traffic  and  there  were  only  3.1  times  as  many  street-car 
passengers  as  automobile  riders. 

Most  surprising  of  all  is  the  development  of  automobile 
stages  carrying  passengers  comparatively  long  distances 
for  lower  fares  than  the  steam  railways.  Between  Los 
Angeles  and  San  Diego  the  railway  passenger  fare  is 
$3.75.  There  are  half  a  dozen  lines  of  motor  stages  run- 
ning between  the  two  cities  carrying  passengers  in  seven- 
passenger  cars,  not  new  but  in  excellent  condition,  charg- 
ing $2.50  and  making  the  run  of  135  miles  in  six  hours. 
Were  it  not  for  the  slackening  of  speed  in  entering  Los 
Angeles  and  over  stretches  of  ordinary  dirt  road  (the 
state  highway  not  being  fully  completed)  the  run  could 
be  made  in  shorter  time,  as  over  much  of  the  distance  a 
speed  of  some  30  miles  an  hour  is  maintained. 

Even  more  remarkable  is  the  motor-stage  service  be- 
tween San  Diego  and  El  Centre,  in  the  Imperial  Valley. 
The  distance  is  the  same  as  to  Los  Angeles — 135  miles; 
but  the  route  is  over  ordinary  earth  roads,  and  a  summit 
elevation  of  some  4,800  ft.  has  to  be  attained.  There  is 
no  railway  competition  here,  the  nearest  present  rail  con- 
nection being  the  long  roundabout  journey  by  way  of 
Los  Angeles.     The  fare  charged  by  the  motor  stages  over 
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this  route  was  I'ormerly  $5,  but  competition  liotweon  tlic 
(lifferont  stage  lines  has  reduced  this  to  $2.50,  and  some 
of  them  even  reduce  this  to  $J:.50  for  the  round  trip,  a 
rate  of  only  l%c.  per  mile. 

It  is  probahle  that  this  rate  is  below  the  actual  cost  to 
those  who  run  the  stages,  if  all  the  items  of  interest,  taxes 
and  depreciation  were  included,  for  even  if  a  vehicle  aver- 
sicred  si.x  passengers  per  trip,  its  earnings  would  be  only 
10c.  per  mile.  The  expense  for  gasoline,  tires  and  drivers' 
wages  can  hardly  be  less  than  7c.  per  mile.  On  the  other 
hand,  the  cars  used  are  second-hand  cars,  bought  doubt- 
less at  a  low  price  and  yet  capable  of  a  large  amount  of 
service;  and  there  appears  to  be  a  steady  supply  of  such 
cars  available  for  purchase  I)y  those  who  run  jitney  busses 
and  motor  stages. 

Even  if  the  fare  by  the  motor  stage  were  as  high  as, 
or  higher  than,  the  fare  by  the  steam  railway,  a  good 
many  travelers  would  prefer  the  motor  stage.  For  one 
thing,  it  will  carry  a  passenger  clear  to  his  destination 
in  the  city,  while  by  the  steam  railway  he  has  still  a  jour- 
ney by  the  street  car  or  hack  when  he  reaches  the  railway 
station. 

It  may  be  ^vell  to  again  emphasize  that  the  competition 
of  the  privately  owned  automobile  with  the  railway  is  all 
the  time  growing.  It  is  not  merely  the  wealthy  and  the 
well-to-do  who  are  habitually  using  motor  cars.  In  the 
country  districts  especially,  where  most  of  the  travel  by 
road  is  for  business  and  not  for  pleasure,  the  motor  car 
has  become  a  very  democratic  vehicle.  And  the  farmer  or 
the  carpenter  or  the  grocer  who  owns  a  motor  car  doesn't 
patronize  the  railway  when  he  has  a  journey  of  a  dozen 
or  twenty  miles,  or  even  of  fifty  miles.  In  favorable 
weather,  at  least,  he  takes  his  own  car  and  can  go  and 
return  when  he  pleases,  regardless  of  railway  time  tables. 

In  recent  years  steam-railway  officers  have  awakened 
to  the  fact  that  a  large  proportion  of  their  passenger 
traffic  is  carried  at  a  loss;  and  this  loss  will  increase  as 
more  of  the  business  is  diverted  to  other  channels,  for  a 
large  proportion  of  the  items  of  cost  in  handling  passen- 
ger traffic  cannot  be  reduced  as  the  business  falls  off. 

Xinety  years  ago  the  development  of  the  locomotive  by 
Stephenson  took  away  the  business  of  the  English  stage- 
coaches. Many  were  the  maledictions  hurled  against  the 
new  steam  wagon  by  those  who  found  their  business 
ruined-  All  their  efforts  were  fruitless,  however,  and  it 
seems  equally  fruitless  to  block  in  any  way  the  present 
movement  to  turn  passenger  travel  away  from  the  rail- 
way and  back  to  the  common  roads.  It  is  simply  one  of 
those  economic  changes  that  come  about  as  a  result  of  the 
work  of  the  engineer  and  inventor. 
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Do  electric-storage  batteries  constitute  a  general  menace 
to  life  and  ])roperty?  This  question  has  come  up  anew 
as  a  result  of  the  sensational  explosion  that  on  Jan.  15, 
1916,  wreck'ed  the  United  States  submarine  "U-3"  in  the 
dry  dock  of  the  New  York  navy  yard.  Since  then  the 
newspapers  of  the  country  have  featured  such  garbled 
reports  of  pseudo-official  findings  as  to  the  cause  of  the 
disaster  that  there  is  some  excuse  for  general  alarm. 
Fortunately  we  are  able  to  show  that,  while  some  possibility 
of  danger  may  exist  wdierever  any  storage  battery  of  size 
is  employed,  there  need  be  no  apprehension  tliat  this  most 
useful  device  is  to  be  shunned.    The  hazard  from  a  storage 


Iiattory  is  very  similar  to  that  from  a  gasoline  engine, 
and  much  the  same  precautions  are  demanded  for  the 
use  of  either  in  inclosed  spaces. 

It  does  not  matter  for  the  present  whether  or  not  the 
"U-3"  really  was  wrecked  by  the  explosive  combustion  of 
hydrogen  evolved  from  the  storage  batteries.  It  does  not 
matter  whether  the  Edison  or  the  lead  battery  was  used. 
It  is  sufficient  to  know  that  hydrogen  will  be  evolved  in 
quantity  from  all  the  cells  of  any  battery  during  charging, 
and  that  it  may  be  released  from  a  few  of  the  cells  when 
an  attempt  is  made  entirely  to  exhaust  the  energy  of  the 
battery.  If  the  local  conditions  are  such  that  a  rich 
hydrogen-air  mixture  can  be  pocketed  and  exposed  to 
chance  spark  or  flame,  a  severe  explosion  is  inevitable. 
The  situation  is  analogous  to  many  careless  installations 
of  gasoline  engines  where  leaky  pumps,  pipes  and  valves 
let  volatile  hydrocarbon  spill  out  into  the  room. 

The  remedy  is  obvious — care  and  brains  (hired,  if 
necessary)  in  selecting  the  location  for  a  storage  battery 
and  in  fitting  up  the  place.  The  ventilation  of  battery 
compartments  and  room  must  be  certain  and  ample,  and 
inverted  pockets  (for  hydrogen  is  a  very  light  gas)  must 
be  completely  suppressed.  As  an  extra  safeguard,  every 
known  source  of  arc,  spark  or  flame  must  be  guarded 
against.  If  such  measures  are  taken  and  a  reasonaljly 
vigilant  maintenance  secured,  then  the  owner  and  the 
designer  of  batter-"  plant  need  not  fear  disaster. 

^: 

The  splendid  array  of  figures  produced  by  the  Bureau 
of  Standards  and  the  Column  Committee  of  the  American 
Society  of  Civil  Engineers  confirms  satisfactorily  most 
of  the  present  views  as  to  column  strength.  In  addition, 
however,  it  gives  warning  that  the  strength  of  certain 
columns  is  perhaps  often  overestimated  by  10  to  15%, 
or  more. 

It  has  been  considered  an  axiom  that  the  strength  of 
a  column  is  limited  by  the  yield-point  of  the  material. 
The  tests  confirm  this  view  and  convert  it  into  an  es- 
tablished fact,  in  spite  of  their  failure  to  cite  the  yield- 
point  values.  However,  some  uncertainty  has  prevailed  as 
to  whether  the  extreme  fiber  governed  in  this  regard.  One 
phase  of  the  question  is  covered  by  the  tests  so  far  made, 
and  the  answer  is  that  extreme-fiber  stress  does  govern. 
A  section  having  thin  outstanding  edges  in  Avhich,  due 
to  local  buckling  and  the  like,  the  yield-point  is  reached 
by  the  extreme  fiber  earlier  than  in  a  stocky  section, 
has  lower  strength;  the  faihrre  of  the  edge  fibers  in- 
itiates the  failure  of  the  section  as  a  whole.  Another 
phase  must  still  be  investigated.  A  column  loaded  trans- 
versely in  addition  to  its  column  load  has  an  extreme- 
fiber  stress  very  much  higher,  and  its  strength  should 
therefore  be  very  much  lower,  than  that  of  a  column  with- 
out transverse  load.  Does  failure  here  also  take  place 
when  the  extreme  fiber  reaches  the  yield-point?  Tests 
directed  at  this  question  are  to  be  undertaken  in  future 
by  the  Bureau  of  Standards. 

The  wholly  new  and  surj^rising  fact  disclosed  by  the 
test  results  is  that  tensile-test  figures  may  be  danger- 
ously misleading  if  used  as  a  guide  in  estinuiting  column 
strength.  The  amount  of  error  may  be  3,000  to  6,000  lb. 
per  sq.in. — a  very  serious  amount. 

In  the  course  of  the  tests  it  appeared  that  columns  of 
thick  material  were  in  all  cases  weaker  than  similar  col- 
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limns  of  (liiiiiii'r  iiiiitci  ial.  Sm  li  iin  cll'rct  would  lie 
iiatiinil  if  tlio  tliiiU  imitcrial  wviv  softer  lluiii  llic  thin 
iiiati'iial,  as  it  usually  is.  Ihit  (lio  spci  imm  triisilo 
tests  showed  on  the  contrary  a  hi;,'iier  yield-])oint  for 
the  thiek  material.  This  left  the  case  a  mystery,  until 
compression  tests  were  made  on  short  ])iecPs  sawn  from 
the  columns  whii'h  had  already  hi'en  tested.  Kxtensom- 
oti'r  measurements  on  these  slunl  blocks  showed  that 
the  compressive  yield-jioint  of  the  heavy  sections  was 
materially  lower  than  the  tensile  yield-point  hy  no  less 
than  (t.OOO  Ih.  per  sq.in.  For  the  lijjht  material  there  was 
little  or  no  (liU'ereme  between  tensile  and  compressive 
yield-])oints. 

The  observation  not  only  furnishes  a  full  explana- 
tion of  the  lower  strength  of  the  thick  cohunns,  but  at 
the  same  time  it  indicates  that  the  tensile  yield-point 
must  not  bo  taken  as  strength  criterion  in  proportioning 
columns.  It  suggests,  in  logical  sequence,  that  acceptance 
tests  of  column  material  should  be  made  in  compression, 
not  in  tension. 

One  question  remains.  Must  all  columns  of  thiek  mate- 
rial be  considered  less  strong  than  those  of  thin  material  ? 
There  is  no  sure  basis  yet  for  answering  this  question. 
The  steel  for  the  column  tests  was  special  material,  made 
and  maniinilated  in  such  way  as  to  give  uniform  specimen- 
test  results.  Tliis  is  not  necessarily  the  same  condition 
as  that  of  commercial  bridge  steel.  The  Column  Com- 
mittee might  well  provide  further  information  to  show 
whether  the  heavy  columns  of  their  tests  are  to  be  con- 
sidered made  of  special  steel. 


Mayor  Curley  of  Boston  shar]>ened  up  his  political  ax 
the  other  day  and  chopped  olf  the  heads  of  17  members 
of  the  executive  staff  of  the  Department  of  Public  Works 
of  Boston.  ]\Iany  of  these  men  were  engineers,  some 
holding  important  positions,  and  all  had  been  in  the 
employ  of  the  city  from  7  to  41  yr.  Nevertheless,  off  went 
their  heads  with  only  48  hr.  notice.  The  only  real  ac- 
cusation against  these  men  which  has  yet  got  outside  of 
Boston  is  that  they  were  not  politically  active.  All  these 
employees  were  nominally  under  civil  service,  but  all  the 
worthy  mayor  had  to  do  to  steer  clear,  as  he  undersi:ands 
it,  of  civil-service  regulations,  was  to  abolish  the  positions. 
This  of  course  is  a  mere  farce,  as  the  mayor  himself  not 
only  admits,  but  in  effect  declares;  for  he  says  all  the 
positions  will  be  filled  sooner  or  later,  only  perhaps  not 
under  the  same  title. 

Of  course  the  positions  will  be  filled.  Anyone  has 
only  to  look  at  the  list  given  elsewhere  in  this  issue  to  see 
that  they  must  be  filled.  Interest  is  added  to  Mayor 
Curley's  action  by  the  fact  that  in  December  the  voters 
of  Boston,  under  a  peculiar  twist  of  the  recall  idea,  re- 
corded an  actual  but  not  a  statutory  majority  in  favor  of 
having  an  election  for  mayor  in  January.  This  "vote 
of  confidence'"  in  Mayor  Curley  apparently  gave  strength 
to  his  political  arm. 

Even  though  Mayor  Curley  puts  equally  competent  men 
in  the  place  of  those  removed,  his  action  should  none  the 
less  be  condemned,  since  the  whole  principle  and  practice 
of  wholesale  removal  from  office  for  political  purposes 
is  viscious  in  itself  and  invites  endless  repetition  and  a 
weakened  morale.  The  incident  demands  sharp  condem- 
nation by  the  engineering  profession  of  Boston.  What 
action  will  it  take? 


DTuiplncade    ^Wa^eip-Stuipply   Maiias 
or  Nearby  Storaffe 

Tiiat  even  two  water-supply  conduits  do  not  insure  a 
city  from  danger  of  a  water  famine  uidess  there  is  ample 
water  storage  at  the  city  end  of  the  conduits  has  Ijcen 
demonstrated  anew  hy  the  recent  experience  of  Seattle. 
That  city  gets  water  from  Cedar  Biver,  through  two  long 
wood-stave  pipe  coiuluits.  The  older  of  these  was  out  of 
commission  for  extensive  repairs  when  a  break  occurred 
in  the  other  one.  A  part  of  the  city  without  storage 
facilities  was  immediately  deprived  of  water,  the  scanty 
amount  of  stored  water  in  another  section  was  soon  de- 
pleted, and  still  other  parts  of  the  city  might  have  gone 
dry  had  it  not  been  possiljle  to  repair  the  broken  conduit 
in  about  three  days.  Shortly  after  the  water  service  was 
restored,  a  minor  accident  to  the  conduit  again  threatened 
to  cut  off  the  water-supply. 

In  the  local  discussion  following  these  incidents  much 
more  attention  seems  to  have  been  given  to  the  advocacy 
of  a  third  conduit — of  "steel  and  concrete" — than  to  the 
provision  of  additional  storage  facilities.  The  newspapers, 
at  least,  assume  that  the  great  present  danger  lies  in 
dependence  on  wood-stave  pipe.  They  urge  that  Taconia 
and  Denver  are  the  only  other  cities  of  size  in  the  United 
States  dependent  on  wood  conduits  and  that  Seattle 
should  not  lag  so  far  behind  the  procession,  which  proves 
nothing  as  to  the  merit  of  wood  pipe. 

It  does  not  necessarily  follow  that  in  a  multitude  of 
conduits  there  is  safety.  Certainly  duplicate  conduits, 
urged  so  often  in  various  parts  of  the  country,  have  failed 
Seattle  twice — a  few  weeks  ago  and  in  1911.  The  acci- 
dent of  1911  is  illuminating.  The  two  conduits  crossed  a 
stream  on  one  and  the  same  bridge.  The  bridge  and 
both  conduits  were  wrecked  by  a  flood,  and  the  entire 
water-supply  of  Seattle  was  cut  off.  Had  there  been 
three  or  a  dozen  conduits  leading  from  the  same  source 
of  supply  down  a  narrow  valley  and  across  a  single  bridge, 
the  chances  are  good  that  an  accident  to  one  would  have 
wrecked  the  three  or  the  dozen  pipe  lines  as  completely  as 
it  did  the  two. 

This  is  not  all.  It  is  a  cardinal  principle  in  water- 
works and  in  fire-protection  engineering  that  any  city 
dependent  iipon  a  single  and  distant  source  of  water- 
supply  should  have  sufficient  storage  at  the  city  end  of  its 
conduits  to  tide  over  any  period  during  which  the  supply 
might  be  cut  off  by  accident.  In  lieu  of  this,  some  emer- 
gency source  of  supply  must  be  available.  There  is  always 
a  likelihood  that  these  emergency  supplies  may  themselves 
be  a  source  of  danger,  if  used  for  domestic  as  well  as 
fire  purposes.  Happily,  chlorine  disinfection  is  now  avail- 
able as  a  very  considerable  safeguard,  if  not  an  absolute 
protection  when  these  nearby  emergency  and  probably 
polluted  supplies  are  brought  into  service. 

Coming  back  to  Seattle,  it  is  to  be  hoped  that  the 
city  fathers  will  secure  and  follow  sound  engineering  ad- 
vice before  deciding  whether  to  build  a  third  conduit  or 
provide  more  storage.  It  is  conceivable  that  the  water- 
supply  should  be  reinforced  by  both  means,  but  it  would 
be  rash  to  embark  on  such  a  project  without  taking  com- 
petent advice  regarding  the  possibilities  of  a  combination 
of  additional  storage  and  of  a  special  fire-protection  water- 
supply  from  abundant  nearby  sources,  as  has  been  recom- 
mended by  the  city  engineer,  the  superintendent  of  water- 
works and  the  fire  underwriters  for  some  years  past. 
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Fateiafts  oia  IR.eaimfos'cedl  CoimcreU© 

Sir — In  the  editorial  comments  upon  the  letters  of 
F.  A.  Camp  and  H.  T.  Eddy  rejjjarding  patents  on 
reinforced  concrete,  puhlishcd  in  Engineering  News  of 
Dec.  23,  1915,  pp.  1236  to  1238,  it  is  said  that  perhaps 
tlie  best  answer  to  the  arguments  presented  by  the  cor- 
respondents named  is  the  quotation  from  the  opinion  of 
Mr.  Justice  Bradley  in  Athmtic  Works  vs.  Brady  (107 
U.  S.,  192)  in  which  tlie  learned  justice  said:  "It  was 
never  the  object  of  those  [the  patent]  laws  to  grant  a 
monopoly  for  every  trifiing  device,  every  shadow  of  a 
shade  of  an  idea,  which  would  naturally  and  spontaneously 
occur  to  any  skilled  mechanic  or  operator  in  the  ordinary 
progress  of  manufactures." 

The  case  of  Atlantic  Works  vs.  Brady,  decided  by  tlie 
Supreme  Court  of  the  United  States  in  October,  1882, 
was  begun  Apr.  9,  1868,  and  involved  the  validity  of 
a  patent  granted  Dec.  17,  1867,  to  Edwin  L.  Brady.  The 
court  found  that  all  of  the  details  of  Brady's  alleged 
invention  were  in  fact  the  design  of  General  McAlester, 
of  the  United  States  Engineer  Corps,  and  had  been  com- 
municated by  him  to  Brady  prior  to  the  application  for 
the  patent. 

Since  Brady  was  not  the  inventor,  no  valid  patent 
could  be  granted  to  him,  and  in  view  of  this  fact  the 
court's  epigram  as  to  the  "shadow  of  a  shade  of  an  idea" 
was  wholly  unnecessary  and  has  the  appearance  of  hav- 
ing been  thrown  in  for  good  measure.  While  absolutely 
true  as  a  statement  concerning  the  object  of  the  patent 
laws,  it  has  no  necessary  bearing  on  the  case  in  question 
and  has  worked  harm  by  encouraging  the  use  of  false 
standards  in  appraising  invention. 

The  case  of  Atlantic  Works  vs.  Brady  is  an  old  one, 
finally  decided  34  years  ago,  and  the  pronouncement  of 
the  Supreme  Court  in  Diamond  Eubber  Co.  vs.  Consoli- 
dated Tire  Co.,  decided  October,  1910  (220  U.  S.,  428), 
should  be  of  greater  interest  because  it  is  a  more  recent 
and  pertinent  expression  of  the  court's  view  of  patents. 
In  this  later  case  Mr.  Justice  McKenna  said  of  the  al- 
leged invention  in  suit : 

It  possesses  such  amount  of  change  from  the  prior  art  as 
to  have  received  the  approval  of  the  Patent  Office,  and  is 
entitled  to  the  presumption  of  invention  which  attaches  to  a 
patent.  Its  simplicity  should  not  blind  us  as  to  its  character. 
Many  things,  and  the  patent  law  abounds  in  illustrations, 
seem  obvious  after  they  have  been  done,  and,  "in  the  light 
of  accomplished  result"  it  is  often  a  matter  of  wonder  how 
they  so  long  "eluded  the  search  of  the  discoverer  and  set  at 
naught  the  speculations  of  inventive  genius."  Knowledge 
after  the  event  is  always  easy,  and  problems  once  solved 
present  no  difficulties,  indeed,  may  be  represented  as  never 
having  presented  any,  and  expert  witnesses  may  be  brought 
forward  to  show  that  the  new  thing  which  seemed  to  have 
eluded  the  search  of  the  world  was  always  ready  at  hand  and 
easy  to  be  seen  by  merely  skillful  attention. 

But  the  law  has  other  tests  of  the  invention  than  subtle 
conjectures  of  what  might  have  been  and  yet  was  not.  It 
regards  a  change  as  evidence  of  novelty,  the  acceptance  and 
utility  of  change  as  a  further  evidence,  even  as  demonstration. 
And  it  recognizes  degrees  of  change,  dividing  inventions  into 
primary  and  secondary,  and  as  they  are  one  or  the  other, 
gives  a  proportionate  dominion  to  its  patent  grant.  In  other 
words,  the  invention  may  be  broadly  new,  subjecting  all  th;>t 


comes  after  it  to  tribute;  It  may  be  the  successor,  in  a  sense, 
of  all  that  went  before,  a  step  only  in  the  march  of  improve- 
ment and  limited,  therefore,  to  its  precise  form  and  elements 
as  the  patent  in  suit  is  conceded  to  be.  In  its  narrow  and 
humble  form  it  may  not  excite  our  wonder  as  may  tlie  broader 
or  pretentious  form,  but  it  has  as  firm  a  right  to  protection. 

In  concluding  your  comments  on  the  subject  of  "Pat- 
ents on  Reinforced  Concrete"  you  say:  "The  position  of 
the  engineering  profession  almost  without  exception  is 
that  the  designing  engineer  .should  not  be  obstructed  in 
his  regular  routine  work  by  patents  issued  to  some  other 
designer  merely  because  the  latter  has  devised  some  par- 
ticular arrangement  of  parts,  without  making  any  real 
advancement  in  the  art  such  as  ju.stifies  the  Government 
in  its  grant  of  a  monopoly." 

The  point  at  issue  is:  Does  the  positioning  of  steel  in 
reinforced  concrete  to  produce  a  new  and  useful  result 
amount  to  invention  ?  It  is  not  sufficient  to  say  that  it 
was  "within  the  ability  of  any  competent  engineer  ex- 
perienced in  reinforcetl-concrete  design"  so  to  do,  if  in 
point  of  fact  competent  engineers  skilled  in  the  art  did  not 
so  do  until  the  inventor  and  patentee  had  .shown  the 
way.  One  must  go  farther  and  examine  the  state  of  the 
art,  that  is,  learn  what  competent  engineers  had  already 
done  and  what  they  were  then  doing  in  the  way  of  de- 
signing when  the  alleged  inventor  entered  the  field. 
From  what  had  been  done  before  and  from  what  those 
skilled  in  the  art  M'ere  doing  at  the  time,  the  courts  seek 
to  deduce  the  state  of  men's  minds  and  thus  judge 
whether  a  given  new  and  useful  improvement  is  merely 
the  natural  product  of  engineering  skill  or  whether  it 
comprises  that  additional  element  defin,ed  as  invention. 

The  first  test  of  whether  an  improvement  is  a  "real 
advancement  in  the  art  such  as  justified  the  Government 
in  its  grant  of  a  monopoly"  is  the  action  of  the  Patent 
Office.  The  next  test  is  whether  designing  engineers  in- 
sist upon  making  use  of  that  im^Drovement.  If  an  im- 
provement is  not  a  real  advancement  in  the  art,  the  com- 
jietent  designing  engineer  .should  have  no  difficulty  in 
finding  plenty  of  .substitutes  and  thus  need  not  I)e  ob- 
structed by  the  patent.  On  the  other  hand  the  greater 
the  obstruction  to  the  designing  engineer  the  more  cer- 
tainly is  there  invention  in  the  obstructing  plant. 

Daniel  Roysk. 

Indianapolis,  Iiul.,  Jan.  7,  1916. 

Fipefi^lratt  Tipgiffic  IR.®^tl©s  As'O^Esdl 

Sir — Referring  to  the  editorial,  "Routes  for  Freight 
Traffic  Around  Largo  Cities,"  in  your  issue  of  Jan  13,  in 
the  second  paragraph  you  state  that  the  Pennsylvania 
R.R.  built  a  line  around  the  City  of  Baltimore  for  the 
use  of  its  through  freight  trains. 

This  has  never  been  accom])lished.  The  route  was 
located  during  the  presidency  of  the  late  A.  J.  Cassatt 
and  would  have  been  built  at  that  time,  but  the  residents 
of  Baltimore  were  opposed  to  a  railroad  through  the 
northern  section  of  the  city  and  secured  legislation  that 
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proliiMti'tl  iiiiv  iifw  railroad  const nu'l ion  williin  lliat  urea. 
Sinci'  (iii'n  tiu!  IV-nn.syhania  IMf.  has  lunl  lo  (diilcnL 
itsulC  witli  working  iU  trallio  through  the  tunnels  in  the 
City  of  JJaitimore  as  best  it  coukl.  On  aceount  of  the 
(levolojnnent  in  recent  years  in  tiio  northern  section  of 
the  city,  such  a  line  is  probably  inipractieablc  at  the 
present  time. 

We,  however,  have  many  routes  that  keep  through 
freight  out  of  yards  and  terminals.  For  e.xaniple,  in 
completing  the  si.x-track  system  from  Pittsburgh  to  New 
York,  wc  located  the  additit)iuil  two  tracks  on  new  routes 
to  avoid  congested  areas — notably  the  now  doui)le-tra(k 
line  on  the  Avest  side  of  the  Susquehanna  River,  opjwsite 
llarrisburg,  from  Euola  yard  through  to  ]\lorrisville,  near 
Trenton,  thus  avoiding  the  trallic  in  and  around  Phila- 
d(>lphia.  At  rittsburgh  the  Brilliant  cutoff  was  con- 
stnuted  to  exchange  trairic  from  the  main  lino  near  East 
Liberty  to  our  lines  on  the  cast  and  west  banks  of  the 
Allegheny  l\iver,  at  Brilliant  and  Aspinwall.  Our  com- 
pany and  the  Delaware  &  Hudson  Co.  have  recently  formed 
the  W'ilkes-Barre  Connecting  Railroad  Co.  to  keep  through 
freight  traffic  out  of  the  City  of  ^Yilkcs-Barre  with  its 
grade  crossings. 

There  is  no  provision  in  the  charter  or  in  the  New  York 
City  franchise  under  which  our  tunnels  and  station  were 
built,  to  prohibit  the  movement  of  freight  trains,  and 
when  the  matter  was  under  consideration  by  the  alder- 
men, we  declined  to  accept  a  limited  franchise  of  that 
kind.  We  did  say,  frankty,  that  the  tunnels  were  built 
])rimarily  for  passenger  traffic  and  would  be  so  used.  We 
feel  that  tlie  movement  of  our  through  freight  via  Green- 
ville and  the  Bay  Ridge  transfer,  later  using  the  New 
York  Connecting  R.R.  instead  of  the  12  mi.  of  East  River 
floatage,  will  be  more  regular  and  expeditious  than  if  it 
were  marshaled  on  the  meadows  to  await  the  early  morn- 
ing hours  for  movement  through  the  tunnels  to  Long 
Island  and  the  New  Haven  system.         Samuel  Rea, 

President,  Pennsylvania  Railroad  Co. 

Philadelphia,  Jan.  17,  1916. 
W. 

Sir — In  Engineering  News  of  Nov.  25,  1915,  R.  Flem- 
ing by  inference,  judging  by  the  examples  he  cites,  would 
throw  discredit  on  the  theory  that  eccentric  application 
of  load  is  damaging  to  connections  and  members.  There 
is  some  truth  in  his  contention,  but  the  truth  lies  not 
in  condemnation  of  the  theory  but  in  failure  to  apprehend 
all  of  the  conditions  of  the  theory. 

The  theory  of  flexure  presupposes  a  material  that  is 
perfectly  elastic.  It  does  not  take  into  account  the 
toughness  or  ductility  exhibited  beyond  the  elastic  limit. 

By  virtue  of  toughness,  many  structures  persist  in 
standing  and  carrying  their  load  in  spite  of  theoretical 
stresses  that  would  cause  them  to  collapse.  On  the  other 
hand,  reliance  on  the  toughness  or  ductility  of  steel  gives 
rise  to  a  large  class  of  failures:  IVIany  members  carry 
loads  that  theoretically  ought  to  break  them  and  that 
eventually  do  break  some  of  them. 

In  structural  work,  columns  are  often  milled  out  of 
square,  and  they  bear  on  one  comer  or  one  edge. 
Theoretically  the  stress  produced  by  this  condition  is 
much  more  than  the  ultimate  strength  of  the  steel,  but 
the  columns  continue  to  carry  their  load  without  any 
apparent  distress.    Is  the  theory  therefore  at  fault?    Not 


at  all.  The  theory  tells  what  would  happen  in  a  perfectly 
clastic  material,  and  if  steel  were  ])erfectly  elastic,  like 
glass,  doubtless  the  columns  would  crush  and  fail.  In  the 
case  of  a  badly  nulled  column,  if  slenderness  and  deilec- 
tion  did  not  enter,  at  the  corner  where  excessive  pressure 
existed  the  metal  would  i)robably  be  peened  down  by  the 
excessive  pressure;  little  or  no  damage  may  be  the  result. 

Much  space  is  taken  up  in  engineering  literature  in 
describing  the  calculation  of  secondary  stresses  such  as 
those  due  to  the  friction  of  rotation  of  members  on  pins, 
and  similar  causes.  Such  calculations  are  practically  of 
no  value,  because  such  stresses  are  of  no  consequence,  and 
this  is  because  of  the  toughness  of  steel.  The  kneebrace 
under  a  girder  could  ])e  shown  to  have  theoretically  a  tre- 
mendous stress  due  to  deflection  of  the  girder;  and  yet 
if  that  kneebrace  were  sawed  in  two,  nothing  would 
happen. 

As  ])ointed  out  by  Mr.  Fleming,  the  addition  of  rivets 
to  a  joint,  making  it  eccentric,  may  result  in  weakening 
the  joint  theoretically.  Doubtless  in  a  test  this  appar- 
ently weaker  joint  would  prove  stronger  in  this  particular 
case,  and  such  experimental  demonstration  would  seem 
to  nullify  the  theory.  Here  again  the  factor  of  toughness 
enters;  also  a  further  fact,  namely,  that  rivets  do  not 
join  metal  so  as  to  make  the  connected  pieces  like  one 
piece.  Under  test  there  is  a  small  slip  in  the  rivets,  and 
this  brings  about  a  readjustment  of  the  stresses  on  the 
rivets.  Thus  a  joint  may  adjust  itself  to  adverse  con- 
ditions and  hold  where  the  theory  would  predict  failure. 
These  facts  are  cited  not  as  justification  for  reckless  de- 
sign of  riveted  joints,  but  as  explanation  of  why  many 
recklessly  designed  joints  do  not  fail.  Proper  design 
should  take  care  of  eccentric  application  of  loads  on 
riveted  joints. 

Theoretically  if  a  bar  is  doubled  in  width  by  adding 
to  one  side  only,  the  member  is  weakened.  Practically 
if  a  test  were  made,  the  bar,  if  of  steel,  would  probably  be 
stronger  in  spite  of  the  eccentric  application  of  the  load. 
If  the  addition  had  been  made  by  riveting  on  metal,  the 
advantage  might  be  even  more  in  favor  of  the  wider  bar, 
for  the  reason  that  slip  in  rivets  would  probably  allow 
practically  the  whole  of  the  original  bar  to  come  into 
play  with  uniform  intensity  of  stress.  Proper  application 
of  theory  would  discover  these  facts.  But  the  designer 
is  not  thereby  justified  in  using  eccentric  members  with- 
out due  provision  being  made  for  the  bending  moments. 

In  the  case  of  tension  members,  especially  those  sub- 
ject to  repeated  loading  and  eccentric  stress,  failure 
sometimes  results  after  many  repetitions  of  the  load. 
This  is  particularly  true  of  such  things  as  chains  and 
hooks.  Chains  and  hooks  that  have  carried  many  loads 
sometimes  fail  under  the  same  load  as  one  previously 
carried.  Calculations  will  show  that  the  load  produces 
unit  stresses  equal  to  or  greater  than  the  elastic  limit  of 
the  steel.  The  metal  is  rendered  brittle  by  repetition  of 
this  strained  condition,  and  failure  eventually  takes  place. 
Contractors  anneal  their  chain  from  time  to  time  to 
counteract  this  brittle  tendency.  This  is  virtually  a  con- 
fession that  the  chain  is  strained  beyond  its  elastic  limit, 
else  it  would  never  need  to  be  annealed. 

Permanent  structures  never  need  to  be  annealed  if  they 
are  properly  designed  and  eccentric  stresses  taken  care 
of.  Theory  is  the  proper  thing  to  be  guided  by  in  this;, 
and  not  test.  Tests  would  have  to  be  repeated  many 
thousands  of  times  to  be  conclusive. 
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In  an  elevator  hitih  made  of  two  steel  straps,  3x%  in., 
bent  witli  two  right-angle  bends  and  offset  about  21/2  in., 
calculations  showed  a  unit  stress  of  20,800  lb.  per  sq.in.  for 
an  elevator  load  of  3,250  lb.  And  yet  that  load  and  more, 
with  its  shock,  was  carried  for  years.  But  it  was  car- 
ried once  too  often,  and  the  elevator  dropped.  Tests 
■were  made  of  similar  straps,  and  one  of  them  stood  32,000 
lb.  This  would  seem  to  defy  the  theory.  l?ut  among 
the  tests  one  stood  only  6,300  lb.  What  is  the  explanation 
of  this  difference?  Simply,  toughness.  The  strap  tliat 
stood  the  high  test  straightened  out;  the  one  that  stood 
the  low  test  broke  without  straightening.  If  the  high 
test  had  been  taken  as  a  criterion  and  a  factor  of  safety 
of  10  assumed,  it  would  appear  that  a  load  of  3,250  lb. 
could  be  safely  carried  indefinitely. 

The  proper  criterion  is  the  theory  that  discovers  just 
■what  stress  exists  on  the  extreme  fiber  of  this  strap  at  the 
bend.  If  this  stress  be  kept  within  safe  limits,  the  con- 
nection can  be  loaded  an  endless  number  of  times  with- 
out danger  of  failure.  If  the  stress  is  near  or  above  the 
elastic  limit,  failure  may  be  looked  for  after  a  large 
number  of  repetitions  of  the  load.  If  it  were  compres- 
sion that  is  excessive  and  not  tension,  the  result  might 
l)e  a  bending  of  the  part  without  rupture. 

Edwakd  Godfrey. 

Pittsburgh,  Penn.,  Jan.  4,  1916. 

Sir — Permit  me  to  discuss  the  editorial  note  in  your 
issue  of  Dec.  30,  1915 — "A  Sinking-Fund  Delusion." 
In  comparing  the  "straight-line"  and  "sinking-fund" 
schemes  you  say,  "Claiming  that  one  plan  is  cheaper  than 
the  other  is  only  doing  a  trick  in  words  or  in  book- 
keeping." 

If  we  could  be  sure  of  the  correctness  of  our  assump- 
tions as  to  expected  life  of  the  several  parts  of  plant, 
then  the  difference  in  the  cost  of  this  item  of  so-called 
depreciation  could  be  practically  sho'mi  by  a  simple  com- 
putation. Take  a  40-year  life  on  a  plant  valued  at  $100. 
On  the  straight-line  system  there  will  be  charged  to  op- 
erating cost,  and  so  should  be  covered  in  the  rates,  40  X 
$2.50  =  $100.  If  this  liability  for  renewals  is  met 
through  a  4%  sinking  fund,  the  annual  payment  will  be 
$1.05,  and  for  the  40  years  the  total  charged  into  oper- 
ating cost  will  be  $42 ;  that  is,  the  interest  accumulations 
will  pay  the  balance,  namely,  $58.  With  a  5%  sinking 
fund,  the  annual  payment  will  be  $0.83,  and  the  total 
charged  into  operating  cost  will  be  $33.20,  the  interest 
accumulations  paying  the  required  balance  of  $66.80. 

Now  let  us  see  if  the  customers  pay  the  $58  out  of  the 
$100  in  the  4%  sinking-fund  case,  or  the  $66.80  out  of 
the  $100  in  the  5%  sinking-fund  case.  If  the  annual 
payments  are  invested  year  by  year  in  securities — in 
other  words,  treated  as  a  true  sinking  fund — certainly 
the  customers  do  not  pay  the  $58  or  the  $66.80.  The 
borrowers  of  the  money  pay  the  rent  therefor.  If  this 
reserve  for  "depreciation"  (renewals)  is  invested  in  addi- 
tions to  plant,  then  these  additions  to  plant  have  to  earn 
the  $58  or  the  $66.80.  Again  the  customers  do  not  have 
to  pay. 

If  there  is  any  delusion  in  the  consideration  of  this 
matter,  it  certainly  is  in  the  method  suggested  by  Mr. 
Stearns.  It  is  highly  ingenious,  but  I  have  been  unable 
to  discover  any  other  merit.     In  fact  I  consider   I\Ir. 


Stearns'  treatment  of  this  sul)joct  a  most  regrettable  ad- 
dition to  the  already  unfortunate  confusion  in  the  minds 
of  many  who  have  discussed  this  inijjortant  subject. 

As  to  your  reference  to  court  decisions,  pennit  me  to 
say  that  they  do  not  alter  facts.. 

One  prominent  reason  for  the  confusion  of  thought  on 
this  subject,  and  particularly  in  connection  with  the  prop- 
osition to  deduct  this  so-called  depreciation  in  the  valu- 
ing of  plants  for  rate-making  cases,  is  in  the  confounding 
of  actual  depreciation  with  the  setting  up  of  a  reserve 
to  cover  the  future  renewals  of  plant — necessarily  de- 
ferred, and  necessarily  an  accruing  liability.  If  the  cir- 
cumstances in  any  particular  case  are  such  that  the  annual 
payments  for  maintenance  are  approximately  the  aver- 
age of  total  cost  for  repairs  and  all  renewals,  then  there 
is  of  course  no  need  for  a  reserve,  and  this  question  set- 
tles itself.  But  in  many  cases,  and  probably  most  cases, 
a  reserve  has  to  be  set  up  by  charging  to  operating  cost, 
as  otherwise  there  would  be  in  most  years  an  inflated 
statement  of  profits.  The  onhj  object  of  such  a  reserve 
is  to  spread  uniformly  over  the  years  the  total  cost  of 
maintenance. 

If  we  trained  ourselves  to  refrain  from  using  the  term 
"depreciation"  in  this  connection  and  labeled  our  re- 
serve with  the  term  "renewal,"  or  "deferred  renewal," 
or  "periodic  renewal,"  or  "final  renewal,"  we  would  es- 
cape much  of  the  confusion  which  has  troubled  lawyers 
and  judges — yes,  and  engineers  and  editors. 

Alex.  C.  Humpheeys, 
President,  Stevens  Institute  of  Teclinology. 

Hoboken,  N.  J.,  Jan.  12,  1916. 

[It  is  universally  conceded  to  be  the  duty  of  customers 
of  a  public  utility  to  pay  for  the  entire  cost  of  service, 
including  compensation  for  depreciation  of  the  service 
plant;  the  xitility  should  not  be  forced  to  secure  foreign 
profits  to  relieve  the  consumers  of  legitimate  burdens. 
In  the  hypothetical  case  cited  by  President  Humphreys, 
where  he  believes  that  interest  on  loans  is  relieving  the 
customers  of  a  part  of  their  legitimate  burden,  the  con- 
sumers pay  the  depreciation  indemnity  in  full — only  they 
pay  part  of  it  under  disguise  of  interest  on  capital  which 
actually  has  been  lost  through  service.  The  $1.05  or  the 
$0.83  put  into  sinking  funds  or  extensions  is  not  free 
capital ,  it  earns  only  for  its  own  proper  aggrandizement. 
To  make  up  for  the  funds  thus  rendered  unavailable, 
equity  demands  some  equivalent,  and  this  is  conveniently 
secured  by  use  of  a  rate-basis  worth  untouched  by  de- 
preciation deductions.  President  Humphreys  would  use 
this  larger  rate-basis  worth,  and  the  customers  would  not 
escape  the  $58  or  $66.80  as  the  case  may  be.  This  is  the 
"trick  in  words  or  bookkeeping"  which  the  direct-repay- 
ment plans  of  compensating  for  depreciation  put  aside. 
The  danger  to  some  utilities  of  this  fiction,  in  view  of 
the  Knoxville  decision,  lies  in  the  probability  that  the 
part  of  depreciation  indemnity  fictitiously  parading  as 
interest  on  nonexistent  worth  -will  be  cut  off.  Supreme 
Court  decisions  do  not  alter  physical  facts,  but  they  do 
fix  the  law  of  the  land,  and  whether  original  full  or 
present  diminished  value  shall  enter  public-utility  rates 
may  be  made  a  matter  of  law. 

Translating  "depreciation  indemnity"  or  "depreciation 
compensation"  into  "provision  for  renewals,"  or  better 
still  "provision  for  retirements,"  docs  clarify  many  public 
discussions  and  is  to  be  recommended — but  it  does  not 
change  the  underlying  conditions  discussed. — Editor.] 
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Railway   CoffRsftrtuictlaoim   for   New 
Me^EnlTajx   Oceaira  Terinmainialls 

Till'  iifW  (Hfim  li'iniinnls  at  llalil'iix,  N.  S.,  as  di'scrilnMl 
in  Knijinvvrinii  Anrs.  I  )r( .  !»,  I!t|."),  p.  MIS,  conipriso  a 
]aii(1iiij;  quiiy  and  a  scries  of  piers  in  deep  water  (.'(5  io 
•IT)  rt.)  at  llu'  sdiillierlv  eml  of  llie  1 1  a  I  i  la  \  peninsula,  in 
cinincction  with  tliese  docks  tlieic  an-  to  he  l)uilt  a  pas- 
scMutT  station  and  a  most  conipli'tc  system  of  warchousos, 
with  tirifrht-liandlin^'  e(inipnuMit— all  in  direct  track  con- 
iiei'tion  with  the  terminal  tracks  of  tiie  Intorcolonial  Ry., 
the  Maritime  Provinces  hrancii  ol"  the  Canadian  IJovern- 
mont  Uaihvays.  The  provision  lor  railway  entrance  to 
the  docks,  which  is  the  dominating  element  in  the  whole 
port  seheme,  required  a  reconstrut'tion  of  the  Intercolonial 
Ky.  for  a  distance  of  about  (!  mi.  to  the  water  edf,'e  from 
the  present  entrance  of  the  railway  to  the  city  proper. 

The  old  railway  terminal,  a  eonstriietion  of  50  yr. 
standinsr,  is  loeated  on  the  east  .side  of  the  city,  under  a 
sharp  incline  of  land  rnnnin^'  up  from  the  harbor  there. 
Tartly  on  account  of  llie  narrowness  of  the  .shore  strip, 
Init    mainly  herause  of  the  extensive  present  eommorcial 


larhoi' 
from  the  JJcidford  Basin 


var<ls  liein;,^  hudt  In  the  north  on  liedford  liasi 
Hie  iircakwaler  an<l  heliind  the  (piay  walls  of  tl 
iinpro\enient. 

The  new  line  is  (i'/j  mi.  lon^ 
freif,dit  yard  to  the  terminal  and  is  two-track  for  all  the 
distance  exce))t  in  the  leiininal  area,  where  it  branches 
into  four  tracks.  It  is  practically  all  in  cut  tlirouj^h  a 
shale  formation  in  contact  with  f,n-anitc.  About  l,7r)(),0()() 
cn.yd.  of  e.xcavation  is  to  be  made.  The  deepest  cut  is 
(10  ft. 

The  rock  at  first  proved  rather  dillicnlt  of  removal,  and 
a  nund)er  of  diU'erent  methods  of  drillinf(  were  tried  out. 
On  account  of  the  seamy  nature  of  the  rock,  small  drills 
could  not  he  successfully  used,  mainly  on  account  of  fre- 
quent and  annoyiiif,'  hindin<(.  After  a  immber  of  trials 
well-drills  of  the  Cyclone  type,  electrically  driven,  were 
installed,  and  they  were  operated  with  conspicuous 
success. 

These  drills  were  sent  up  tliroui;h  the  cuts  in  gangs, 
Avorking  ahead  of  the  shovels  without  regard  to  the 
location  of  the  latter.  As  each  drill  hole  was  made,  it 
was  capped  and  left  for  the  shooting,  which   kept  right 


FIGS.    1   AND    2.     BEFORE   AND    AFTER   A    BIG    BLAST   ON   THE   RAILWAY   APPROACH   TO   THE   HALIFAX 

OCEAN  TERMINALS  AT  HALIFAX,  NOVA  SCOTIA 

Fig.   1    (Left) — View   along   cut   after  well-driU   casings   have  been  placed.     Fig.   2    (Right) — Same  view  after  the  blast 


utilization  of  this  narrow  strip, the  removal  of  which  would 
have  been  very  expensive,  it  was  decided  to  bring  the 
railway  from  its  present  location  on  the  west  shore  of 
Bedford  Basin,  north  of  the  city,  directly  across  the  neck 
of  land  at  the  stem  of  the  peninsula  down  the  east  .shore 
of  the  Northwest  Arm — the  harbor  branch  that  iiins  up 
behind  the  city.  This  decision  was  reached  even  after 
consideration  of  the  objections  to  the  scheme,  which  were 
in  effect  only  two :  The  Northwest  Arm  shore  is  a  beauti- 
fully wooded  section  given  over  practically  entirely  to 
park  and  residence  property,  and  there  was  considerable 
opposition  to  the  running  of  a  railway  through  it,  partic- 
ularly on  the  waterfront  itself,  where  the  best  location 
could  be  obtained.  The  second  objection  was  the  technical 
one  that  the  topography  was  such  that  any  location 
involved  very  much  more  cutting  than  filling. 

The  first  objection  was  met  by  moving  the  line  well 
back  from  the  waterfront,  so  that  the  esthetic  damage 
is  slight  and  every  crossing  can  easily  be  carried  above 
railway  grade.  The  preponderance  of  cut  over  fill  was 
cared  for  by  disposing  of  the  spoil  at  the  new  freight 


ahead  of  the  shovels.  The  cuts  below  30  ft.  were  shot 
in  one  bench,  those  above  that  depth  in  two.  The  areas 
blasted  at  one  time  included  the  full  width  of  the  cut 
over  lengths  of  from  100  to  200  ft.  In  these  areas  each 
drill  hole  was  filled  with  a  65%  nonfreezing  forcite  and 
the  whole  area  was  .shot  at  once.  The  two  views  in  Figs. 
1  and  2  show  such  a  section  before  and  after  shooting.  In 
Fig.  1  the  caps  to  the  drill  holes  may  he  noticed. 

Behind  the  blasts  the  steam  shovels  worked,  loading 
onto  dump-car  trains  which  carried  to  the  freight  yard 
on  the  north  section  and  to  the  breakwater  on  the  south. 
There  were  two  Bucyrus  314-yd.,  100-ton  shovels,  one 
Bucyrus  2i/.-yd.,  70-ton  shovel  and  two  Marion  2i/4-yd., 
GO-ton  shovels.  The  Sy^-yd.  shovels  loaded  into  12-yd. 
dump  cars,  and  the  smaller  shovels  into  4-yd.  cars.  The 
large  stone  from  the  well-drill  blasts  was  carried  mainly 
to  the  breakwater,  where  it  was  dumped  from  the  floating 
dumping  bridge,  described  in  Engineering  News,  April  1, 
1915.  p.  634. 

The  fir.st  shots  did  not  break  up  all  the  material  small 
enough  for  loading,  so  the  bigger,  stone  was  reduced  after 
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drinin<T  with  small  drills  driven  from  air  compressors 
located  on  the  steam  siiovels.  For  the  henchwork  electric 
drills  of  the  Ingersoil-liand  Temple  type  ])roved  most 
efficient. 

The  view  in  Fig.  4  gives  a  good  idea  of  the  character 
of  the  country  through  which  the  road  runs  and  shows 
also  one  of  the  few  lills  and  the  round-timber  trestles 
used  for  the  fill.  The  freight  yard  is  made  by  side  dump- 
ing of  big  rock  out  into  the  water  of  Bedford  Basin 
from  tracks  gradually  moved  over  onto  the  new  fill  as 
made.     Practicallv  all  of  tlie  cut  and  fill  work  is  now 
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FIG.   3.     WORKING  ON  THE   BENCH   OF  ONIO   (iK   THIO  CUTS 
OF  THE  HALIFAX  OCEAN  TERMINAL,   RAILWAY 

complete,  and  the  grade-crossing  bridges,  which  are  to 
be  mainly  of  concrete,  are  to  be  finished  next  season. 

The  railway  contract  is  held  by  the  Cook  Construction 
Co.,  Ltd.,  and  Wheaton  Bros.,  with  Andrew  Wheaton 
and  I.  J.  Bowes  in  charge.  The  ocean  terminals  are  being 
built  by  the  Depai-tment  of  Eailways  and  Canals,  under 
the  direct  personal  supervision  of  F.  P.  Gutelius,  General 
Manager  of  the  Canadian  Government  Eailways.  Design 
and  construction  are  in  immediate  charge  of  James 
McGregor,  as  Superintending  Engineer. 


It  has  been  gciu  rally  assumed  in  tliis  country  that  tiie 
use  of  the  activated-sludge  process,  with  whatever  form  of 
tank  anyone  might  devise,  is  free  to  all.  This  assumption 
was  natural,  since  until  recently  there  has  been  no  public 
mention  of  patents  on  either  the  tank  or  the  process,  ex- 
cept that  a  United  States  patent  on  both,  granted  to 
Leslie  C.  Frank,  of  the  United  States  Public  Health 
Service,  had  been  dedicated  to  the  public.  Late  in  191.5 
statements  were  published  in  the  London  iSurveyor  to  the 
eifect  tliat  activated-sludge  ])atents  had  been  taken  out  by 
Jones  &  Attwood,  hydraulic  (manufacturing)  engineers, 
of  Stourbridge,  England.  It  was  intiniated  that  American 
engineers  and  cities  had  better  "watch  out."  As  Milwau- 
kee was  mentioned  in  the  Surveyor,  a  letter  was  sent  by 
Engineering  News  to  T.  Chalkley  Hatton,  Cliief  J-Cngineer, 
^Milwaukee  Sewerage  Commission,  asking  for  information 
on  the  sul)ject  from  the  Milwaukee  viewpoint.  Mr.  Hat- 
ton's  response  follows : 

Jones  &  Attwood,  hydraulic  (manufacturing)  engineers  of 
Stourbridfsre,  England,  have  secured  letters  patent  through  the 
English  Patent  Office  on  apparatus  for  applying  the  activated- 
sludge  process  to  the  treatment  of  sewage  and  analogous 
liquids.  So  far  as  these  patents  have  been  published  they  are 
as  follows:  No.  22,952,  Oct.  11,  1913;  No.  729,  Jan.  10,  1914; 
No.  19,915,  Oct.  11,  1913;  No.  19,916,  Apr.  11,  1914.  Jones  & 
Attwood  have  also  filed  application  for  letters  patent  in  the 
United  States  Patent  Office,  which  application  is  still  pending 
before   the    examiner. 

On  May  1,  1915,  letters  patent  No.  1,139,024  were  granted 
by  the  United  States  Patent  Office  to  Leslie  C.  Frank,  of  Wash- 
ington, D.  C,  upon  the  "process  of  purifying  sewage  or  other 
waste  and  apparatus  therefor,"  which  patent  was  dedicated  to 
the  public  by  Mr.  Prank. 

While  not  intending  in  any  way  to  argue  the  relative  stand- 
ing of  these  two  patents,  it  might  be  interesting  to  state  that 
after  a  careful  examination  of  the  claims  made  by  the  Jones  & 
Attwood  patent  and  the  Frank  patent,  it  seems  to  be  clear 
that  the  two  are  almost  identical.  Claims  7  and  8  of  the 
Prank   patent  are: 

Claim  7 — The  herein  described  process  of  purifying  sewage, 
which  consists  in  causing  it  to  circulate,  simultaneously  oxidiz- 
ing the  same,  causing  some  agitating  agency  to  hold  the 
sludge  particles  in  the  oxidizing  portion  continuously  in  sus- 
pension, permitting  the  sewage  so  treated  to  deposit  its  sedi- 
ment in  a  relatively  nonagitated  portion  of  the  path,  removing 
the  clear  liquid  and  bringing  the  deposited  sediment  back 
into  the  agitated  portion  of  the  path. 

Claim  b — Apparatus  for  continuously  purifying  sewage, 
consisting   of   an    oxidation    chamber,    means    for    introducing 
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ntwuKC  Into  thp  bottom  thcroof,  nienriH  for  Introducing  oxyKi-n 
Into  tln<  l)Otloni  thi'rcof.  n  Hcillnicntatlon  chiinili«>r  coniniuiil- 
cntlnK  with  till-  ii|i|)('r  portion  of  the  oxidation  chanibur,  nii-iinH 
for  ri'turnInK  the  Mfdlinriit  Into  th(<  oxldntlon  chiiniliiM',  nioimH 
for  ri'inovlMK  the  oliirllk'd  lliiuld  from  tho  Hcdhncntutlon 
ohiiMihi'r. 

Cliilin  1  of  tin-  .loniH  \-  Attwood  piitcnt  No.  22. i).''.:;  Ih  as 
followH: 

The  treatniont  and  luirlllcat  Ion  of  HcwaK<"  (and  analOKOUH 
lliliild.i)  l.v  Ihf  a.-nd)lf  proccsH,  by  HUpplyhiK  thr  Hidld  Miatt.^rH 
and  lliiul<l,  and  th.lr  lotita  Incd  hacl.Tla  with  (IIITuhimI  fr«!Hh 
air  dollviMod  fioni  tho  bottom  of  tho  troatlnK  tank,  looallv. 
and  cau.Hinu  It  to  rl.if  thorobv.  locally;  and  cau.iInK  tho  lUiuld 
to  return  and  fall  down  looally  In  tho  tank.  Hoparato.  or  away, 
from  tho  rlHlnK  volunio  of  lb|uld  anil  Hh  contaln<>d  HolIdH  and 
bnctorla,  and  to  analn  pa.i.s  to  tho  locality  of  air  .supply;  so 
thnt  tho  baotoria  aro  oontlnuou.sly  ri'froHhod  with  air  and 
rendoroil  active;  ami  tho  soIIiIh  with  which  they  are  aHHOclatod 
aro  continuously  dl.strlbutod  and  dlffusod  throuKhout  the 
llciulil.  anil  tho  whole  contont.s  aro  also  continuously  kej)!  In 
circulation    by    the   said   air;    substantially   as   sol    forth. 

With  tho  knowledge  of  tho  procos.s  and  tho  apparatus  re- 
quired therefor  It  appears  to  inc  that  these  claims  are  Identi- 
cal. The  Joni-s  ,^i•  Attwood  patent  was  Issued  from  the  lOni?- 
llsh  Patent  OlUce  on  Oct.  11,  T.u;!,  whereas  tho  Prank  patent 
was  Issued  by  the  United  Slates  Talent  OUloe  on  May  11. 
1915.  Whether  the  English  patents  will  take  priority  of  the 
American  patents  is  a  question  for  a  lawyer  to  decide,  but  It 
occurs  to  me  that  If  the  United  States  Patent  OfJlce  Issues  let- 
ters patent  to  an  English  concern  upon  a  process  for  which  It 
has  already  issued  letters  patent,  It  lays  the  foundation  for 
o.\i>ensive    and    endless    lilif?atlon. 

It  is  true  that  Doctor  Fowler,  of  Manchester,  England,  de- 
siRnod  the  first  experimental  activated-sludge  tank  for  Mil- 
waukee, and  that  this  tank  was  designed  on  the  fill-and-draw 
principle,  which  was  the  only  one  that,  at  the  time.  Doctor 
Fowler  believed  could  be  made  applicable.  It  is  also  true, 
however,  that  the  first  continuous-flow  tank  based  on  the 
activated-sludge  process  was  dosifjned  by  the  Milwaukee 
Sewerage  Commission,  and  after  its  design  and  construction, 
and  in  fact  after  the  operation  was  started,  the  plans  were 
submitted  to  Doctor  Fowler  for  his  criticism,  but  the  doctor 
had  nothing  to  do  with  its  design,  nor  has  he  had  anything 
to  do  with  the  design  of  our  2,000,000-gal.  continuous-flow 
activated-sludge  plant,  although  the  plans  -were  submitted  to 
him  after  the  contract  for  the  construction  was  awarded,  and 
no  changes  have  been   made  from   the  original  plans. 

I  only  mention  this  to  dispel  any  feeling  on  the  part  of  our 
English  friends  that  they  are  responsible  for  the  continuous- 
flow  principle,  as  carried  out  here  in  Milwaukee,  and  not  to 
claim  any  honor  for  originality,  because  whatever  honor  there 
may  be  should  be  divided  w-ith  not  only  the  English  experimen- 
ters, but  with  the  American  experimenters  as  well,  because 
they  have  all  been  working  to  the  end  of  developing  the 
process  upon  practical  lines;  but  I  think  there  is  no  doubt 
upon  the  information  at  hand  that  the  American  experimenters 
discovered   and   have   developed   the   continuous-flow   principle. 


Teste  ©f  I180  Stl©©E  Coltmimias 

Great  progress  has  been  made  during  the  year  in  the 
large-size  eolnmn  tests  being  carried  out  by  the  Bureau 
of  Standards  in  cooperation  with  committees  of  the 
American  Society  of  Civil  Engineers  and  the  American 
Eailway  Engineering  Association.  During  the  year,  110 
columns  were  tested,  making  a  total  of  180. 

The  sizes  of  the  column  sections  are  in  two  groups, 
light  and  heavy,  the  light  ranging  from  8%  to  13  sq.in., 
and  the  heavy  from  17  to  26  sq.in.,  being  roughly  in  a 
ratio  of  1:2.  For  every  light  section  a  corresponding 
heavy  section  is  made  and  tested,  thus  getting  the  effect 
of  difference  in  size  of  cross-section  and  thickness  of 
material  uninfluenced  by  difference  of  type.  Three  lengths 

of  each  column  are  tested,  with  length  ratios  -  of  50,  85 

r 

and  120.     A  still  greater  length,  -_  =  155,  is  being  built 

and  will  be  tested  for  two  or  three  of  the  sections.  Cer- 
tain sections  are  also  being  tested  in  very  short  lengths, 

-  =  20,  these  pieces  being  cut  from  the  longer  columns 

after  the  latter  have  gone  through  the  test.  With  two 
of  the  section  types  a  third  or  extra-heavy  size  will  be 
provided,  carrying  the  range  of  cross-sections  up  to  281/2 


."(j.iii.    (Ilir   li;:lil    jiikI    li('a\y   rolmiiiis  ol'   lliis   type   IxMiig 
nlioiit     II    anil    '12    in.)    ami    the   thickness   of   matiTial    to 

%   ill- 

A  siiMUiiary  of  the  li^st  results  is  given  in  llic  coni- 
inittce  report  in  the  form  of  tahk^s  wliidi,  omitting  thi; 
nltiinale  (lellections,  an;  reiModiired  in  a  single  taltlc  on 
llie  op|)osite  page. 

Column  Foiimula  To  liE  Kkduckd 

The  very  regular  falling  off  of  strength  with  increasing 
length  of  cohimii  will  eiial)le  the  coiiimittee  to  deduce  a 
more  ])recisc  and  more  n-seful  ('oluiiin  formula  than  any 
in  existence.  On  account  of  the  large  numlier  of  tests, 
tho  fact  that  they  are  of  commercial  size,  the  careful 
methods  used  by  the  Bureau  in  testing,  and  the  uniform- 
ity of  tho  material,  tho  values  shown  liy  the  tests  are 
likely  to  be  less  vitiated  liy  accidental  variation  than  any 
prior  single  series  or  any  collection  of  tests. 

Tlio  material  was  specified  to  come  within  a  narrow 
range  of  values  of  tensile  strength,  to  represent  the  usual 
()0,000-lb.  grade  of  Ijridge  .steel.  TJie  different  thick- 
nesses of  plates  and  shapes  vary  slightly  in  chemical  com- 
position on  this  account. 

SPECIMEN  TESTS  OF  MATERIAL  OF  COLUMNS 
Column  Type  1  (light) 

Tensile  Tensile  Composition    % 

Section  Yield-Point       Ultimate 

Strength  C  Mn  P  6 

OxApI  36,220  60,1(X)  0.20  0.47         0.010  0  038 

oxSxAangle  34,170  57,860  0.20  0.44         0.010  0.028 

Column  Type  l-.V  (Heavy) 
6x8  pi  36,860  58,250  0.20         0.40         0.020  0.032 

5x3x|  angle  38,500  59,720  0.21         0.45         0.015  0.032 

Existing  views  on  the  strength  of  steel  columns  are 
supported  by  the  tests.  The  ultimate  strengths  ranged 
from  27,000  to  38,000  lb.  per  sq.in.,  the  values  for  short 
columns  (length  =:  50  radii)  approaching  or  even  ex- 
ceeding the  yield-point  of  the  material. 

Probably  an  important  influence  on  this  result  was 
contributed  by  the  straightness  and  perfect  centering  of 
the  columns.  They  were  specially  made  for  the  tests, 
with  careful  workmanship,  and  were  free  from  percepti- 
ble bends  and  from  kinking  of  the  flanges  from  handling. 
In  preparing  them  for  the  testing  machine  the  ends  were 
scraped  to  surface  plate,  at  right  angles  to  the  axis. 

That  thin  outstanding  edges  of  a  column  section  are 
a  source  of  Aveakness  is  proved  by  the  tests  of  type  6, 
which  gave  the  lowest  strength  of  any.  Other  sections 
are  practically  equivalent  in  strength  for  the  same  area 
and  radius  of  gyration.  Outstanding  edges  3  to  4  in. 
wide  are  safe  if  they  are  %  in.  thick  (under  test  con- 
ditions where  the  flanges  are  straight  and  uninjured). 
■  There  are  no  test  data  to  show  whether  columns  with 
local  kinks  or  bends  of  the  flanges  are  weaker  than  col- 
\imns  in  straight  and  perfect  condition;  and  if  so,  how 
much. 

Column  Stkength  Depends  on  Extreme-Fibek 

Stress 

Column  strength  is  limited  by  approach  of  the  stress 
in  the  extreme  fiber  to  the  yield-point,  in  agreement  with 
prior  views.  This  stands  out  clearly  from  the  reported 
figures.  The  influence  of  extreme-fiber  stress  is  shown 
best  in  the  case  of  type  6,  previously  mentioned,  where 
the  outstanding  edges  of  the  flange  plate  caused  the  col- 
umn to  fail  at  abnormally  low  stress. 

The  dominating  influence  of  yield-point  follows  pri- 
marily from  the  fact  that  the  column  strength  approaches 
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the  yield-i^oiiit  as  the  length  is  decreased  and  thereby 
the  eccentricity  moment  made  less  important.  It  is 
proved  more  definitely  by  the  unmistakal)le  inferiority  of 
the  heavy  sections  to  the  corresponding  light  sections. 
The  difference  varies  from  1,000  to  8,000  lb.  per  sq.in. 
The  real  condition  is  obscured  by  the  fact  that  small 
test  pieces  of  the  heavy  sections  had  a  higher  yield-point 
in  tension  than  test  pieces  of  the  light  sections  (see  table). 
But  later  the  compressive  yield-point  was  measured,  by 
testing  short  blocks — columns  a  little  less  than  4  ft. 
long- — cut  from  some  of  the  large  columns  of  types  1 
and  1-A  and  tested  in  compression.  Wliile  those  blocks 
gave  high  ultimate  crushing  strengths  (see  table),  their 
yield-points,  as  shown  by  curves  from  extensometer 
measurements  (made  on  the  seventh  repetition  of  load- 
ing to  30,000  lb.  per  sq.in.),  were  34,000  to  36,000  lb. 
per  sq.in.  for  the  light  sections  and  30,500  for  the  heavy 
sections.  Thus  there  was  a  difference  of  at  least  5,000 
lb.  in  yield-point  in  favor  of  the  light  sections,  although 
the  tensile  yield-point  was  higher  for  the  heavy  section. 


CONDENSED    TABULATION   OF   THE    COLUMN  TESTS  MADE  BY  THE  UNITED 

STATES  BUREAU  OP   STANDARDS   IN  CO-OPERATION  WITH  COMMITTEE 

OF  AMERICAN  SOCIETY  OF  CIVIL  ENGINEERS 

Since  the  difference  in  compressive  yield-point  of  light 
and  heavy  sections  coincides  well  with  the  difference  in 
strength  of  the  light  and  heavy  sections,  it  is  clear  that 
the  yicld-i)oint  limits  the  colunm  strength. 

The     Cost     of     GeneratiiiK-     Hydro-Electric     Power     at     the 

Panama  Canal  hydro-electrir  station  at  Gatun  is  given  in  the 
annual  report  of  Capt.  \Y.  H.  Rose,  electrical  engineer.  The 
present  capacity  of  the  station  is  about  6,000  kw.,  and  the  av- 
erage monthly  power  output  from  the  station  during  the  first 
six  months  of  1915  was  about  2,500,000  kw.-hr.  From  Jan.  1 
to  June  30,  1915,  the  operating  cost  of  the  station  was  0.09c. 
per  kw.-hr  This  cost  includes  all  operation,  maintenance 
and  division  overhead  charges,  but  does  not  include  a  charge 
of  3%  per  annum  on  the  investment  in  the  entire  power  sys- 
tem to  cover  functional  depreciation.  If  this  depreciation 
charge  is  included,  the  cost  of  power  at  the  hydro-electric 
station  for  six  months  from  January  to  June  was  0.44c.  per 
kw.-hr.  The  total  cost  of  the  station  was  about  $650,000;  and 
considering  present  prices  of  electrical  equipment  and  the 
labor  situation  on  the  isthmus,  it  is  probable  that  the  station 
would  cost  at  least  this  amount  if  built  at  the  present  time. 
It  is  noteworthy  that  the  capital  cost  of  this  investment  does 
not  include  anything  for  the  regulating  dam  or  spillway, 
so  that  the  hydro-electric  plant  was  built  under  conditions 
particularly  favorable  for  low  cost  of  construction. 
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OnnHriiiiiiiiin n 

To  Andl  iim  Fcepaipedliraess 

A  i>liin  has  Irhmi  worki'd  out  liy  a  comiiiitU'o  of  tlio 
Nuval  Coiisultiiij,'  JJoard  in  cooperation  witli  representa- 
tives of  the  national  en^riiHH'riiif,^  societies  under  which  the 
meiiihers  of  the  national  en^'inecrin^f  societies  are  to  so 
organize  the  industrial  forces  of  the  United  States  that 
they  may  a^'t  i)roniptly  in  case  of  national  necessity.  On 
Jan.  i;J  President  Wilson  sent  the  i'ollowinfr  letter  to  the 
president  of  the  American  Institute  of  ]\Iining  p]ngiueers, 
and  similar  letters  were  sent  to  the  American  societies  of 
civil,  electrical  and  mechanical  engineers  and  to  the 
American  Cliemical  Society. 

The  White  House.  Washington,  Jan.   13,  1916. 
My  Dear  Sir: 

The  work  which  the  American  Institute  of  Mining  Engi- 
neers has  done,  through  its  members  on  the  Naval  Consulting 
Board,  is  a  patriotic  service  which  is  deeply  appreciated.  It 
has  been  so  valuable  that  I  am  tempted  to  asl<  that  you  will 
request  the  institute  to  enlarge  its  usefulness  to  tlie  Govern- 
ment still  further  by  nominating,  for  the  approval  of  the 
Secretary  of  the  Navy,  a  representative  from  its  membership 
for  each  state  in  the  Union,  to  act  in  conjunction  with  repre- 
sentatives from  the  American  Society  of  Mechanical  Engineers, 
the  American  Society  of  Civil  Engineers,  the  American  Insti- 
tute of  Electrical  Engineers  and  tlie  American  Chemical 
Socie\y,  for  the  purpose  of  assisting  the  Naval  Consulting 
Board  in  the  worlt  of  collecting  data  for  use  in  organizing 
the  manufacturing  resources  of  the  country  for  the  public 
service  in  case  of  emergency. 

I  am  sure  that  I  may  count  upon  your  cordial  cooperation. 

With  sincere  regards,  cordially  yours, 

(Signed)  WOODROW  WILSON. 

Special  meetings  of  the  directors  of  the  societies  were 
held  on  Friday,  Jan.  21.  The  Council  of  the  American 
Society  of  Mechanical  Engineers  authorized  the  president 
and  secretary  to  select  the  member  from  each  state  from 
a  list  of  five  names  chosen  by  the  Council.  The  presidents 
and  secretaries  of  the  five  societies  are  to  constitute  a  joint 
committee  to  supervise  the  organization. 

It  will  be  seen  that  under  this  plan  there  will  be  in 
every  state  of  the  Union  a  committee  of  five  made  up  of 
one  member  from  each  of  the  five  societies  named.  This 
committee  in  each  state  will  imdertake  the  task  of  pre- 
paring an  inventory  of  its  industrial  resources  that  would 
be  available  in  case  of  need.  Under  direction  of  a  com- 
mittee of  which  Mr.  William  L.  Saunders,  president  of  the 
American  Institute  of  ]\Iining  Engineers,  is  a  member,  a 
preliminary  canvass  has  been  made  in  the  State  of  New 
Jersey,  and  it  is  found  that  there  are  about  800  different 
manufacturing  plants  in  that  state  producing  articles 
which  would  be  of  use  for  the  nation's  forces  in  the  event 
of  war.  These  articles  include  not  merely  arms  and 
amnumition,  but  blankets,  clothing,  shoes,  vehicles,  food 
products  of  many  kinds,  and  in  addition  the  transporta- 
tion facilities,  railways,  highways-,  and  waterways  available 
for  transporting  troops,  munitions  and  supplies  in  time  of 
war. 

It  is  the  intention  of  course  that  this  proposed  census 
of  industrial  plants  shall  be  not  merely  the  ordinary 
census,  such  as  could  be  collected  by  a  statistical  bureau 
of  the  Government,  but  a  census,  made  with  the  aid  of 


e.\|)ert  knowledge,  which  will  indicate  the  capacity  and 
ellicicncy  of  tiie  dill'ei-ent  i)lants  to  jjroduce  certain 
materials  and  will  include  recoi'ds  of  the  ex})erience(l 
experts  in  their  employ  who  could  be  called  ujjon  for 
special  service  there  or  elsewhere.  In  general  it  will  be 
just  such  information  as  some  of  the  European  countries 
now  at  war  have  spent  many  months  to  oi)tain  since 
hostilities  began  and  which  would  have  been  of  enormous 
advantage  to  them  had  it  been  in  their  possession  at  the 
outset. 

Suitable  blanks  are  to  be  furnished  for  the  committees 
in  each  state,  on  which  the  information  can  be  collected 
in  systematic  fashion.  It  is  the  expectation  that  these 
committees  well  serve  without  compensation,  performing 
the  work  as  a  patriotic  service  to  their  country.  The 
committee  in  each  state  will  obtain  the  aid  of  the  members 
of  the  five  national  societies  resident  in  the  state,  and 
doubtless  of  other  engineers  as  well  who  can  aid  in 
collecting  the  desired  data  from  local  sources. 

According  to  a  statement  by  Secretary  Daniels,  when 
the  desired  information  is  at  hand  it  is  proposed  that 
the  Government  shall  foster  the  development  of  industries 
which  may  be  relied  upon  for  national  defense.  This 
purpose  is  to  be  achieved,  by  a  wider  distribution  of 
Government  orders  for  material,  so  that  many  small 
plants  will  receive  orders  instead  of  concentrating  the 
purchasing  from  the  large  plants  of  the  country. 

The  eighth  annual  meeting  of  the  Kansas  Engineering 
Society  was  held  at  the  State  Agricultural  College, 
Iilanhattan,  Kan.,  Jan.  18  and  19.  This  society  probably 
holds  the  record  for  low  membership  dues,  which  are  only 
$2  a  year;  yet  it  publishes  a  150-page  volume  of 
'"Transactions"  and  has  become  an  active  factor  for  the 
general  well-being  of  the  state. 

The  society  is  taking  hold  of  many  of  the  broader 
problems  of  the  engineering  profession  and  of  the  state 
in  an  earnest  desire  to  make  its  influence  felt  for  good. 
The  ])apers  and  discussions  of  this  meeting  covered  quite 
thoroughly  such  subjects  as  the  manufacturing  and 
industrial  status  of  Kansas,  the  problems  of  state-wide 
flood  control,  the  economic  and  financial  phases  of  local 
state-road  construction,  the  county  engineer  and  his  diffi- 
culties and  opportunities,  and  the  licensing  of  engineers. 

The  more  technical  papers  included  such  subjects 
as  "The  Effect  of  Diesel  Engines  on  Fuel  Supply," 
"Instruction  in  Shop  Practice  to  Engineer  Students," 
"The  Drainage  of  Eailway  Eoadbeds,"  "Concrete-Eoad 
Construction  at  the  Kansas  State  Agricultural  College," 
"The  Value  of  Public-Service  Properties"  and  "Eailway 
Electrification."  A  historical  paper  of  more  than  local 
interest  was  that  of  J.  M.  Meade,  Engineer  of  the 
Eastern  Lines  of  the  Atchison,  Topeka  &  Santa  Fe  Ey., 
on  "Early  Kaw  Biver  Bridges."  This  gave  an  excellent 
resume  of  the  various  attempts  to  build  and  maintain  a 
bridge  over  the  Kaw  Biver  at  Topeka,  dating  from  the 
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first  pile  bridge  constructed  in  1857-58  and  carried  away 
by  a  flood  in  1858. 

The  {Moblem  of  flood  control  is  looming  up  very 
large  in  Kansas  at  the  present  time.  It  is  estimated  that 
the  flood  damage  of  the  past  year  alone  amounted  to 
about  $25,000,000,  and  in  the  last  13  yr.  to  double  that 
amount.  Under  its  present  constitution  the  State  of 
Kansas  has  no  authority  to  undertake  the  work  of 
internal  improvements,  either  for  flood  control  and 
prevention  or  for  better  transportation,  so  that  a  consider- 
able part  of  the  discussion  at  the  meeting  concerned 
proposed   legislation    rather   than    engineering   methods. 

There  seemed  to  be  a  general  sentiment  in  favor 
of  licensing  engineers,  at  least  so  far  as  to  prevent 
tlie  apiiointment  of  incompetent  county  engineers.  A 
committee  of  the  society  recommended  the  proposed 
license  law  drawn  by  the  committee  of  the  four  national 
engineering  societies  a  year  ago,  but  suggested  modifica- 
tions to  suit  local  conditions.  The  controlling  element  in 
the  society,  however,  appeared  to  take  a  more  conservative 
view  and  was  against  hastening  any  legislation. 

The  new  officers  of  the  society  are :  President,  Alva 
J.  Smith,  Consulting  Engineer,  of  Emporia ;  Vice- 
President,  H.  B.  Walker,  Engineer  of  Drainage  and 
Irrigation  of  Kansas,  of  IManliattan,  Kan.;  Secretary- 
Treasurer,  C.  A.  Foster,  City  Engineering  Department, 
Topeka,   Kan. 
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Wholesale  decapitation  of  engineers  and  other  members 
of  the  technical  staff  of  the  Public  Works  Department 
of  Boston  was  announced  by  James  M.  Curley,  mayor, 
on  Jan.  21.  The  17  men  aft'ected  had  been  in  the  service 
of  the  city  for  periods  ranging  from  41  to  7  yr.,  but 
were  given  only  48  hr.  notice  of  their  removal.  To  avoid 
civil-service  rules  the  positions  were  declared  abolished, 
but  the  mayor  announced  that  all  the  positions  will  be 
filled  by  men  now  in  the  service,  "but  the  positions  may 
not  bear  the  same  titles."  The  names,  titles,  dates  of 
appointment  to  position  just  abolished,  salaries  and  dates 
cf  beginning  service  in  the  Department  of  Public  Works 
are  as  follows : 

Frank  A.  Mclnnes,  M.  Am.  Soc.  C.  E.,  Division 
Engineer  in  Charge  of  Sewer  and  Water  Service  since 
1911,  at  $5,000  a  year;  1887.  George  H.  Foss,  Supervisor 
of  Sanitary  Service  since  1911,  at  $3,000  a  year;  1888. 
Frederick  I.  Winslow,  M.  Am.  Soc.  C.  E.,  Engineer  of 
Extension,  Water  Service  since  1911,  at  $2,700  a  year; 
1881.  Frederick  P.  Spaulding,  Assistant  Engineer  of 
Construction,  Bridge  and  Ferry  Division  since  1887,  at 
$2,100  a  year;  1880.  Bliss  W.  Robinson,  Superintendent 
of  the  Main  Drainage  Works  since  1909,  at  $2,500  a  year; 
1 009.  Storrs  L.  Durkee,  Supervisor  of  Permits  since 
1!)13,  at  $2,400  a  year;  1908.  Joseph  W.  Swan,  Deposit 
Clerk,  Water  Service  since  1875,  at  $2,000  a  year;  1875. 
l']dward  C.  Wade,  Supervisor  of  Street  Lighting  since 
1911,  at  $1,800  a  year;  1884.  Alfred  E.  Haskell, 
Assistant  Engineer,  Paving  Service  since  1891,  at  $1,800 
;i  year;  1891.  George  A.  Clough,  Assistant  Engineer, 
Kridge  and  Ferry  Division  since  190(),  at  $1,600  a  year ; 
l^i87.  Clarence  G.  Norns,  Assistant  Engineer,  Sewer 
Service  since  1912,  at  $1,500  a  year;  1896.  Albert  W. 
Badger,  Assistant  Engineer,  Sewer  Service  since  1912, 
at  $1,400  a  year;  1905.     William  J.  Watkins,  Draftsman, 


Sewer  Service  since  1898,  at  $1,500;  1896.  Lloyd  II. 
Chase,  Chief  Inspector,  Paving  Service  since  1909,  at 
$1,400  a  year;  1900.  Prank  0.  Holmes,  Instrumentman, 
Paving  Service  since  1908,  at  $1,400;  1895.  William  F. 
Sinclair,  Transitman,  Bridge  and  Ferry  Division  since 
1896,  at  $1,200  a  year;  1891.  Dr.  Arthur  H.  Davison, 
Examining  Physician  since  1908,  at  $1,000  a  year;  1889. 
On  Jan.  24  Mayor  Curley  filled  the  17  positions  by 
transfer  or  promotion,  with  a  reported  saving  of  $11,000 
annually.  The  more  important  of  these  positions  were : 
John  ]\r.  Shea,  Chief  Engineer  Paving,  Sewers  and 
Water- Works,  at  $3,600  a  year;  Thomas  F.  Bowes. 
Engineer  in  Charge  Sewer  Service,  $3,500;  Joseph  T. 
Noiton,  in  Charge  Sanitary  and  Street  Cleaning  Services, 
$3,500;  John  E.  Carty,  Engineer  Bridge  and  Ferry  Divi- 
sion, $5,000.  At  the  same  time  salary  increases  were 
given  to  59  employees  in  the  Public  Works  Department. 


>C©inm©imt 


Decrease 


The  United  States  (Jeological  Survey's  ])reliminary  es- 
timate of  the  portland-cement  production  i'or  1915,  made 
by  Ernest  F.  Burchard,  shows  that  there  was  a  slight  de- 
crease in  production  from  that  of  1914  Imt  that  the  ship- 
ments were  a  trifle  in  excess  of  the  previous  year.  The 
shipments  from  the  mills  amounted  to  86,524,500  bbl., 
compared  with  86,137,956  bbl.  in  1914,  an  increase  of 
0.1  %  ;  the  production  was  about  85.732,000  bbl.,  compared 
with  88.230,170  bbl.  in  1914,  a  decrease  of  2.8%  :  and  the 
stocks  of  finislied  cement  at  the  mills  were  about  11,583,- 
000  bbl.,  compared  with  12,893,863  bbl.  in  1914,  a  de- 
crease of  10.2%.  The  slight  decrease  in  production  and 
the  considerable  decrease  in  stock  indicate  greater  cau- 
tion in  the  industry,  which  in  the  preceding  few  years 
showed  a  tendency  toward  overproduction. 

The  itemized  figures  by  districts  are  given  in  the  ac- 
companying table: 

Shipped 

% 
Changes 
from 
Bbl.  1914 

Lehigh  district 24,500,000   -|-  2.2 

New  York  State....    5,236,500  —  4.3 

Ohio    and    Western 

Pennsylvania.      .    7,400,000  —  0.9 

IVIichigan  and  North- 
eastern Indiana.  .    5,545,000   -1-  7.5 

Soutliern       Indiana 

andKentuclty....   2,780,000  —  5.2 

Illinois  and  North- 
western Indiana. ..10,825,000  —  4.3 

Iowa  and  Missouri. .    9,200,000    -1-  3.0 

Pacific  Coast 5,867,000  —16.8 

Kansas,  Nebraska, 
Oklahoma  and 
Central  Texas..    .   6,546,000    +  8.8 

Colorado,         Utah, 
Montana  and 
western  Texas.    ..  2.475,000  —10.2 

Maryland,  Virginia, 

and  West  Virginia  3,1.'50.000   +12.8 

Tennessee,  .Ala- 

bama and  Georgia  3,000,000    +  16.4 

The  general  prices  averaged  a  few  cents  lower  per 
barrel  in  1915  than  in  1914,  although  toward  the  end  of 
the  year  they  were  considerably  higher.  The  statistics 
show  that  the  general  volume  of  business  was  about  the 
same  as  in  1915,  though  it  was  not  uniformly  distributed 
throughout  the  year.  During  tlie  early  part  of  the  year 
the  demand  tor  cement  was  not  great,  and  in  some  dis- 
tricts the  industry  was  depressed  during  the  summer  by 
excessive  rainfall,  but  in  the  last  four  months  or  more  a 
decided  change  for  the  better  has  occurred  both  in  de- 
mand and  prices,  so  that  the  outlook  for  1916  is  brighter 
than  tor  several  seasons. 


Produced 

Stocked 

Bbl. 

„    vo 

Changes 
from 
1914 

Bbl. 

Changes 
from 
1914 

24,860.000 
5,097,000 

+   10 
—13.4 

3,460.000 
825,000 

+  10  9 
— 15  1 

7,200,000 

—  5.2 

750,000 

—.33  8 

5,550,000 

+  6.4 

650,000 

—  4  3 

2,840,000 

—  3  1 

490,000 

+  12  5 

10,200,000 
9,250,000 
5,712,000 

—11.6 
+  3.3 
—19.5 

1,511,000 

1,290,000 

880,000 

—29  2 
—12  4 
— 11   0 

6,378,000 

+  2.0 

786,000 

—23  9 

2,525.000 

—  6  4 

30,000 

+42  5 

3,145,000 

+  12.9 

348,500 

+  4.8 

2,975,000 

+  11   3 

292,.i00 

—23  7 
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Professor  Crandall  Retires 
After  Lom^  Service 

(1i>  Jan.  21  llu'  (Jonii'll  Society  of  Civil  Kii^'iiiccrs  fjnvp 
II  iliniuT  ill  New  York  City  in  honor  of  i'rof.  Cliiirlcs 
1j«'i'  CnuKliill,  of  tlio  Colk'fj;c'  of  Civil  Kn;,niii'i'riii^-  of 
Conu'll  Hiiivt'isity,  who  is  ivtiriiif,'  this  year  after  II  yr. 
of  eontinuons  service  as  an  iiistriietor  of  civil  engineering;. 
Profos.sor  Crandall  was  horn  in  lirid^'ewater,  N.  Y.,  in 
18r)0  and  j^M-adnated  from  Cornell  in  1873  with  the  lirst 
class  to  coni|ilete  the  rei,Mdar  fonr-year  course.  lie  joined 
the  insIrnctiiiL;-  stall'  of  the  CoilcLre  of  Civil   Iji'Mneerini^ 


CHARLES  lA-ZK   CRANDALL 

in  1874  and  since  189.5  has  held  the  title  of  professor  of 
railroad  engineering.  Following  the  death  of  Dean  E.  A. 
Fuertes  in  1903,  he  served  as  head  of  the  college  for 
three  years.     He  is  now  retiring  as  professor  emeritus. 

Professor  Crandall's  main  work  has  of  course  been  the 
teaching  of  geodesy  and  railroad  engineering  to  a  long 
line  of  Cornell  men,  but  he  has  found  time  not  ouly 
for  authorship — his  books  on  geodesy  and  railway 
engineering  being  pioneers  in  their  line — but  also  to  be 
city  engineer  of  Ithaca  for  a  number  of  years.  His  work 
on  the  Committee  of  Iron  and  Steel  Structures  of  the 
American  Eailway  Engineering  Association  is  probably 
his  leading  contribution  to  noneducational  activities. 

As  compiler  of  the  annual  list  of  Cornell  civil  engineers 
he  has  continued  that  personal  relation  with  his  students 
which  so  endeared  him  to  all  who  attended  his  classes 
or  who  followed  his  steady,  rapid  pace  over  the  ten-mile 
hike  back  home  from  a  day's-  field  ])ractice  in  railway 
location. 

A  testimonial  of  the  high  regard  and  affection  in  which 
he  is  held  by  the  alumni  will  be  presented  to  the  university, 
to  be  known  as  the  Charles  Lee  Crandall   Prize  Fund, 


for  wliirli  ilir  Mini  of  .$:;,()()()  iiiis  been  proviih'd  liy  llu. 
graduates  of  tlie  Cnlli'gi;  of  Civil  Engineering.  The 
iiicoiiii'  licini  llii'  liind  will  he  used  to  fnrnish  jirizes  for 
exceptional  work  hy  undergraduates  on  subjects  assigne(i 
by  Professor  Crandall. 

Uuftitlecdl  States  SxLapreinme  Cotmrt 
\LJ]p]hoIldls  Sfflmolfee  Ordlacraairace 

Of  more  than  local  interest  because  of  some  broad  gen- 
eral principles  enunciated  is  the  decision  of  the  United 
States  Supr(!me  Court  handed  down  on  Jan.  10,  19H), 
upholding  the  validity  of  the  smoke  ordinance  passed  by 
the  city  of  Des  Moines,  Iowa,  on  Sept.  (5,  1911.  (The 
Northwestern  Laundry  and  T.  K.  Hazard,  appellants,  vh. 
the  City  of  Des  jMoines,  el  al.;  appeal  from  tlie  District 
Court  of  the  United  States  for  the  Southern  District  of 

|n\\a.) 

Tiie  ordinance  in  question  declared  the  emission  of 
dense  smoke  in  portion.s  of  Des  Moines  a  public  nuisance 
and  prohibited  the  same.  As  is  usual  in  such  cases,  the 
contestants  of  the  validity  of  the  ordinance  .submitted  a 
long  list  of  allegations  of  unreasonableness,  exce.ssive 
authority  and  the  like.  The  city  moved  to  dismiss  the 
bill  on  what  was  virtually  a  demurrer.  The  lower  court 
granted  the  motion  and  entered  a  decree  dismissing  the 
bill  with  prejudice.  An  appeal  was  then  taken  to  the 
United  States  Supreme  Court. 

Portions  of  the  decision  of  the  higher  court  of  broad 
general  interest  are  as  follows : 

So  far  as  the  Federal  constitution  is  concerned,  we  have 
no  doubt  the  state  may  by  itself  or  through  authorized  muni- 
cipalities declare  the  emission  of  dense  smoke  in  cities  or 
populous  neighborhoods  a  nuisance  and  subject  to  restraint 
as  such;  and  that  the  harshness  of  such  legislation,  or  its 
effect  upon  business  interests,  short  of  a  merely  arbitrary 
enactment,  is  not  valid  constitutional  objection.  Nor  is  there 
any  valid  Federal  constitutional  objection  in  the  fact  that 
the  regulation  may  require  the  discontinuance  of  the  use  of 
property  or  subject  the  occupant  to  large  expense  in  com- 
plying with  the  terms  of  the  law  or  ordinance.  Recent  cases 
in  this  court  are  Reinman  vs.  Little  Rock,  237  U.  S.  171; 
Chicago  &  Alton  Railroad  Co.  vs.  Tranberger,  238  U.  S.  67; 
Hadacheck  vs.  Sebastian,  Chief  of  Police,  decided  Dec.  20,  1915. 

That  such  emission  of  smoke  is  within  the  regulatory  power 
of  the  state  has  been  often  aflirmed  by  state  courts.  Harmon 
vs.  Chicago,  110  111.  400;  Bowers  vs.  Indianapolis,  169  Ind.  105; 
People  vs.  Lewis,  86  Mich.  273;  St.  Paul  vs.  Haugbro,  93  Minn. 
59;  State  vs.  Tower,  1S5  Mo.  79;  Rochester  vs.  Macauley-Fien 
Milling  Co..  199  N.  Y.  207.  And  such  appears  to  be  the  law  in 
Iowa,  McGill  vs.  Pintsch  Compressing  Co.,  140  Iowa,   429. 

Discussing  the  allegation  that  the  Des  Moines  ordinance 
was  in  excess  of  the  legislative  grant,  the  Supreme  Court 
pointed  out  the  reasonableness  of  the  ordinance  in  pro- 
viding that  the  smoke  inspector  "must  be  qualified  by 
training  and  experience  to  understand  the  theory  and 
practice  of  smoke  inspection"  and  that  in  addition  he  "has 
the  benefit  of  counsel  of  the  smoke  abatement  commission, 
consisting  of  five  members  ...  at  least  one  of  whom 
must  have  had  experience  in  the  installation  and  conduct 
of  power  and  heating  plants." 

The  assertion  of  "arbitrary  classification"  the  Supreme 
Court  declared  had  been  "so  often  discussed  that  nothing 
further  need  be  said"  upon  this  point.  The  court  did, 
however,  go  on  to  say  that  the  Des  Moines  ordinance  "ap- 
plies equally  to  all  coming  within  its  terms,  and  the  fact 
that  other  businesses  might  have  been  included  does  not 
make  such  arbitrary  classification  as  annuls  the  legisla- 
tion. The  classification  is  not  illegal  "because  certain 
cities  are  included  and  others  omitted  in  the  statute.'' 
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Hatlaoirasill  Drsiairaa^e  Coimgifess 

The  sixth  aunual  meeting  of  tlie  National  Drainage 
Congress  was  held  at  Cairo,  111.,  Jan.  19  to  21.  The  meet- 
ing dealt  mainly  with  questions  of  rivers  and  flood  control. 
Of  fifteen  papers  ten  related  to  this  subject,  including 
legislation,  two  to  river  navigation  and  only  three  to  drain- 
age pro])er. 

Tlie  presiding  officer  was  Frank  B.  Knight,  consulting 
engineer,  of  Chicago.  Opening  addresses  were  made  by 
James  M.  Graham,  Springfield,  III.,  representing  Governor 
Dunne,  and  by  Walter  II.  Wood,  mayor  of  Cairo.  Mr. 
Wood  held  up  Cairo  as  an  example  of  the  necessity  and 
importance  of  river  regulation  and  flood  control,  the  city 
being  within  a  drainage  district  and  its  very  existence  be- 
ing dependent  upon  tlie  levees  that  protect  it  from  the 
flood  waters  of  the  Ohio  and  the  IMississippi  on  either 
side. 

The  attendance  was  not  as  large  as  had  been  expected, 
the  total  registration  being  about  170.  The  entertainment 
included  a  reception,  an  automobile  trip  to  see  the  opera- 
tion of  the  flood  gates  of  the  Cairo  drainage  district,  and 
a  steamboat  trip  on  the  rivers. 

The  relation  of  drainage  to  agriculture  was  outlined  in  a 
paper  on  "Farm  Drainage,"  by  John  T.  Stewart,  agricul- 
tural engineer  for  the  University  of  ]\linnesota.  He  dealt 
particularly  with  tile  drains  and  their  efi'ect  upon  the 
general  improvement  of  the  soil.  A  special  problem  in 
ditch  drainage  is  the  maintenance  of  ditches  consequent 
upon  their  deterioration  due  to  caving  and  silting.  This 
was  discussed  by  A.  j\I.  O'Brien,  chief  engineer  of  the 
Little  Eiver  Drainage  District  (Missouri).  The  organ- 
ization of  drainage  districts  always  involves  expenses  for 
preliminary  surveys  and  legal  work,  and  methods  of  pro- 
viding funds  for  such  expenses  were  explained  by  E.  B. 
Oliver,  Jr.,  attorney  for  the  drainage  district  just  men- 
tioned. These  three  papers  were  all  that  dealt  with  drain- 
age proper. 

Federal  legislation  in  the  interest  of  stream  control  was 
discussed  by  F.  H.  Newell,  University  of  Illinois,  formerly 
chief  engineer  of  the  United  States  Eeclamation  Service. 
He  compared  the  present  s'tuation  to  that  which  preceded 
the  passage  of  the  reclamation  act  providing  for  the  im- 
provement of  the  arid  lands  by  irrigation.  The  Govern- 
ment now  is  amply  equipped  for  dealing  with  the  drainage 
and  stream-control  problem  through  the  combined  forces 
of  the  Eeclamation  Service  and  the  Department  of  Agri- 
culture. He  predicted  tliat  in  the  near  future  some 
opportune  step  or  movement  would  cause  Congress  to 
authorize  action  in  this  direction  in  the  same  way  that  it 
authorized  action  in  regard  to  irrigation.  State  legisla- 
tion, as  represented  by  the  Ohio  conservancy  act,  was  dis- 
cussed by  E.  H.  Bohm,  Cleveland,  Ohio. 

The  suggestion  was  made  by  L.  K.  Sherman,  engineer 
member  of  the  Illinois  Eivers  and  Lakes  Commission,  that 
every  state  should  have  an  organization  similar  to  this 
commission,  to  represent  it  effectively  in  dealing  with 
the  Federal  Government,  particularly  the  War  Depart- 
ment, in  matters  relating  to  river  improvement  or  regu- 
lation within  the  state. 

A  group  of  six  papers  dealt  with  river  and  flood  control 
in  the  Pittsburgh  district,  the  INIiami  and  ]\Iississippi 
Valleys,  Indiana  and  California.  In  regard  to  the  Mis- 
sissippi Eiver  control  and  improvement,  a  most  interest- 
ing display  of  moving  pictures  was  given  by  J.  K.  Melton, 


Illinois  Central  E.E.  One  set  of  films  showed  views 
of  varying  bank  conditions  at  intervals  along  the  course 
of  the  river  from  Cairo  to  New  Orleans.  Other  films 
of  direct  engineering  interest  represented  the  various 
methods  of  building  levees — from  wlieelbarrows  and 
wheeled  scrapers  to  excavating  and  earth-liandling  ma- 
tliines — and  of  protecting  tlie  banks  l^y  brusli  mattresses, 
stone  riprap  and  concrete  paving. 

Tiie  improvement  of  the  Missouri  Eiver  between  Kan- 
sas City  and  St.  Louis  was  described  by  Clark  E.  Jacoby, 
consulting  engineer,  Kansas  City.  Prof.  J.  L.  Van 
Oriium,  Washington  University,  St.  Louis,  discussed  the 
relation  of  land  drainage  to  the  improvement  of  rivers 
for  navigation.  In  an  address  by  Paul  W.  Brown,  of 
the  St.  Louis  Bepuhlic,  it  was  suggested  that  while  the 
assistance  of  the  Federal  Government  is  both  desirable 
and  necessary,  the  question  of  river  control  is  one  for 
cooperation.  The  cities  must  do  their  part  in  providing 
water  terminals  (as  in  the  case  of  the  St.  Louis  project 
described  recently  in  Engineering  Neivs,  Jan.  13,  1916), 
and  the  various  states  and  organizations  must  do  their 
part,  while  the  Federal  Government  is  asked  only  to  do 
its  proper  share  and  not  to  undertake  the  entire  work  as 
a  national  enterprise. 

A  resolution  was  adopted  urging  the  action  of  Con- 
gress upon  the  related  problems  of  river  and  flood  control 
and  land  drainage,  and  indorsing  the  present  Clark  and 
Newlands-Broussard  bills. 

Officers  for  1916  were  elected  as  follows :  President, 
George  Parsons,  Cairo,  111. ;  Vice-Presidents,  Frank  B. 
Knight,  consulting  engineer,  Chicago;  D.  E.  King,  Mis- 
souri Pacific  System,  St.- Louis;  Gen.  Wm.  C.  Gorgas, 
U.  S.  A. ;  J.  L.  Craig,  California  Eiver  Eegulation  Com- 
mission, Stockton,  Calif. ;  and  Geo.  ]\I.  Lehman,  Chief 
Engineer  of  the  Lake  Erie  &  Ohio  Eiver  Canal  Board, 
Pittsburgh,  Penn. ;  Secretary,  Philip  E.  Kellar,  Chicago. 
The  selection  of  the  place  for  the  next  meeting  was  left 
in  the  hands  of  the  Executi\e  Committee.    _^, 

The  ])iTi-autioiis  lieing  taken  to  insure  the  integrity  of 
the  Catskill  Aqueduct  are  illustrated  by  the  following 
statement  regarding  the  proposed  copper  lining  of  two 
short  12-ft.  sections,  aggregating  some  1,200  ft.,  of  the 
city  tunnel  near  2-lth  St.,  bids  for  which  are  to  be 
received  on  Feb.  1,  1916.  The  statement,  which  was 
prepared  for  Engineering  News  by  Alfred  D.  Flinn, 
Deputy  Chief  Engineer,  Board  of  Water-Supply,  City  of 
New  York,  is  as  follows : 

The  city  tunnel  throughout  its  entire  length  has  been  sub- 
jected to  test  under  hydrostatic  pressure  equal  to  that  of 
working  conditions,  as  have  all  the  other  portions  of  the  Cats- 
kill  Aqueduct.  Under  this  test  in  the  portion  of  the  tunnel 
between  shafts  18  and  19  a  number  of  small  cracks  developed 
within  two  stretches,  one  approximately  1,000  ft.  long  and  the 
other  approximately  900  ft.  long.  (Total  length  of  the  city 
tunnel  is  93,903  ft.)  These  cracks  were  so  small  and  the  loss 
of  water  through  them  so  trifling  that  if  the  defects  had  0'_- 
curred  outside  the  city  very  little  attention  would  have 
been  paid  to  them.  In  these  portions  the  rock  around  the  tun- 
nel seems  to  compress  slightly  when  the  tunnel  is  under 
pressure,  and  in  order  to  prevent  the  leakage  when  the  tun- 
nel is  in  service  and  the  cracks  are  opened  by  the  pressure,  a 
water-tight,  slightly  flexible  metal  lining  is  to  be  installed  in 
such  short  stretches  as  may  be  found  necessary.  For  this 
purpose  sheet  copper,  about  ''/«,  in.  thick,  has  been  adopted. 
The  plates  are  to  be  corrugated  longitudinally  at  a  few 
places  in  the  periphery  of  the  tunnel  to  provide  for  the  slight 
movement  when  pressure  is  put  on.  The  plates  making  up  the 
tube    will    be    brazed    together   at    their    seams. 
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Wood  Preservers*  Cocaveimtnoira 

Tlu'  tui'Htli  iiiiiHial  fdiivciilidii  nl  tlic  Aiiifriciiii  Wdod 
I'ri'stTvcrs  Assoi'iatioii.  with  its  lai;;c  attt'iiiiiiiicc  and  an 
active  discussion  of  its  loii;;  list  of  i>a|icrs.  was  iiidicatisc 
of  tlic  jirowiii';  importance  of  the  wood-prcscrvin;,'  indus- 
try in  this  couiitiT.  as  well  as  of  the  rapid  ^irowtli  of  the 
association.  The  meeting' was  held  nl  llic  SIhiiikih  Ihiti^l, 
Chica^M),  ,lan.  IS  to  I'O. 

Ill  addition  to  the  rejiidar  papers  and  committee  reports 
flicre  were  two  addresses  ol'  special  interest  one  hy  .1.  W. 
Kendrick,  furnicrlv  \  ii c  proidciii  n(  the  Al(  lii-im.  Tcipcka 
ili'  Santa  \'v  liv.  ;ind  imu  ;i  ciiiimiIIiiiu  lailwas  c\|iiTt  ;  the 
other  hy  l'\  II.  Newell,  professor  of  ri\il  cnj^inecrin;^  al 
the  University  of  Illinois  (and  rornicrly  Director  of  the 
United  States  Ixcclamation  Service). 

As  president  for  tlic  ensuing;  year  the  association  elected 
Carl  (J.  Craw  lord,  iicneral  nianaj;er  American  Croosotin<,' 
Co.  (of  Chicago).  Lmiisviile.  Ky.  John  Foley,  forester, 
IVnn.sylvania  U.K..  I'hihidelphia.  was  elected  first  vice- 
president,  and  F.  J.  Anfrier,  Mt.  Koyal  Station.  Baltimore, 
M<1..  was  reelected  secretary-treasurer.  The  next  meeting 
will  he  held  in  New  York  Citv. 

l'i!i:si:i;v.\rio\  and  Sim'.cifuatioxs 

The  foreign  oveosote-oil  situation  was  discussed  hy  G. 
A.  Lemhcke.  Ahout  ;5.'3.000,000  gal.  of  oil  was  imported 
from  (Jreat  Britain,  the  embargo  on  this  material  being 
rai.sed  and  aid  extended  to  the  distillers  to  get  ships  for 
their  accumulating  stocks.  A  total  of  about  43,000,000 
gal.  was  im])orted  in  191  I  and  (iO.OOO.OOO  gal.  in  1913. 

The  Committee  on  Specifications  for  the  Purchase  and 
Preservation  of  Timber  presented  a  code  that  placed 
re.strietions  on  knots,  shakes,  checks,  cross-grain,  densit\", 
sapwood,  etc.,  in  purchased  timber,  defined  desirable 
seasoning  for  various  woods,  recommended  permitting  use 
of  lower  grades  of  oil  under  ])rcsent  conditions,  gave 
general  specifications  for  full-cell,  empty-cell,  zinc 
chloride,  zinc-creosote  and  tar-creosote  processes. 

A  special  Committee  on  Preservative  for  Paving  Blocks 
gave  specifications  for  testing  coal-gas  and  coke-oven 
derivatives,  which  are  required  to  be  of  1.06  to  1.12  sp.gr. 
at  38°  C.  and  not  over  3^  insoluble  in  benzol  and 
chloroform. 

Fixing  the  quantity  of  zinc  chloride  per  cubic  foot  of 
timber  Mas  called  unscientific  by  W.  F.  Goltra,  who  pro- 
posed specifying  3.5°  Be.  strength  of  solution  at  70°  F. 
for  all  species  of  wood  and  all  kinds  of  ties.  This  is  to 
be  injected  to  refusal. 

Ties  and  Pavincj  Blocks 

Woods  suitable  for  crossties  were  classified  by  E.  Van 
]\letre  according  to  a  scheme  based  on  combined  mechan- 
ical properties — static  and  impact  bending,  compression 
parallel  to  grain  and  perpendicular  to  grain,  side  and 
end  hardness. 

The  Committee  on  Wood-Block  Paving  submitted 
specification  for  wood  blocks  and  their  laying.  The  size, 
treatment,  inspection,  foundation,  joint  filler,  expansion 
joint  and  method  of  placing  the  blocks  are  restricted. 

A  paper  on  treated-block  factory  floors,  by  C.  H. 
Teesdale,  gave  the  results  of  two  mail  investigations.  The 
first  covered  manufacturers;  13  replied  to  the  letters. 
The  consensus  of  opinion  was  to  use  a  distillate  creosote 
except  for  wet  situations,  for  which  heavier  half -tar  com- 
poimd   was    recommended.      For    ordinary    work,    light 


ali-cirplioiis  (r»  to  10  lb.  per  cu.ft.)  were  generally  used. 
Mii~i  plants  desired  air -drird  material,  and  only  a  few 
.-Iciniicd  th{!  timber.  .Most  of  those  replying  ])rcferre(l  a 
concrete  ha.se  and  bituminous  lillcr. 

l''roni  the  users  KiO  replies  were  secured,  and  these  were 
tabulated.  In  general  3-iii.  Soutliern  yellow-pine  blocks 
were  treated  with  IT)  lb.  of  oil  jier  cubic  foot  and  laid  on 
a  sand  iu>lii()n  with  biluininous  joint  (illcr.  Use  of 
c\|iansion  joints  dcpciidi'd  on    local  conditions. 

An  investigalinn  of  nuniicijial  practice  with  wood-block 
|)avcnicnts  was  reported  hy  F.  VV.  Ch(!rrington.  From 
IT).")  letters  to  cities  79  replies  were  received.  The  data 
were  tabulated.  In  only  very  few  cases  was  the  sand  or 
mortar  cushion  eliminated  or  a  cement-grout  joint  filler 
used.  The  favored  cushion  was  equally  divided  between 
sand  and  mortar.  Heavy  creosote  was  the  mo.st  popular 
presiTvative—  Hi  lb.  ]n'v  cu.ft. 

SKIiVICK   'I'KSTS;    M  ISCEI.LANKOl'S    I'aI'KH.S 

The  Committee  on  Service  Tests  of  Piiidgc  and  Struc- 
tural Tindx'r  handed  in  the  specifications  of  the  Illinois 
Central  R.I?.,  the  Norfolk  &  Western  lly.  and  the  United 
States  War  Department  for  creosoted  piling  and  tind)er. 
Records  were  tabulated  of  bridge  and  structural  timber 
used  by  several  railroads. 

The  most  important  part  of  the  report  of  the  Com- 
mittee on  Service  Tests  of  Cro.ssties  was  a  compilation  of 
1,200  records  of  treatetl  and  untreated  ties — made  by 
C.  P.  Winslow  and  C.  H.  Teesdale,  of  the  United  States 
Forest  Products  Laboratory,  Madison,  Wis. 

A  paper  by  0.  P.  M.  (ioss  showed  how  Douglas  fir  was 
being  treated  satisfactorily  by  (1)  heating  in  oil  to  190° 
(or  5  hr.,  (2)  boiling  at  190°  and  27-in.  vacuum  for  IG 
hr.  and  (3)  finishing  under  pressure  of  135  lb.  per  sq.in. 
for  6  hr.  By  this  scheme  10  to  14  lb.  of  oil  per  cubic 
foot  can  be  forced  in.  Tests  of  two  shipments  of  bridge 
stringers,  as  to  modulus  of  rupture,  fibre  stress  at  elastic 
limit  and  modulus  of  elasticity,  showed  results  very  close 
together  for  treated  and  natural  sticks. 

!*•" 

A  2y2-in.  rainfall,  over  a  short  period,  caused  most  of 
the  falsework  under  the  west  span  of  the  East  Kansas 
Ave.  highway  bridge  over  the  Kansas  River,  Kansas  City, 
to  be  washed  out  or  pushed  out  by  ice  on  Jan.  21.  The 
north  truss  of  the  we.st  span  had  been  erected  and  bolted 
for  five  panels  beyond  the  pin  (or  for  65  ft.  west  of 
pier  2)  and  rested  on  six  bents  of  falsework  when  the 
sudden  rise  came.  Four  of  the  bents  were  washed  out. 
The  south  truss  of  the  west  span  is  erected  four  panels 
beyond  the  pin  (or  for  48  ft.  we.st  of  pier  2)  and  rested 
on  four  falsework  bents,  which  washed  out.  The  west 
end  of  the  unsupported  truss  was  lowered  9  ft.,  coming 
to  rest  on  a  partly  constructed  1-panel  bent.  A  few  pin 
plates  and  some  lateral  members  were  bent;  but  according 
to  a  report  from  the  job,  no  main  truss  members  were 
damaged.  Repairs  should  not  exceed  $1,000  or  $2,000. 
The  river  had  fallen  5  ft.  on  Jan.  22. 

This  crossing  over  the  Kansas  River  is  1,635  ft.  long 
and  consists  of  the  following  elements,  beginning  at  the 
Avest  end:  Concrete  retaining  walls  and  sand-fill,  358  ft.; 
steel  viaduct,  401  ft.;  main  deck-truss  river  spans,  727 
ft. ;   steel   viaduct,   149   ft.      The   contract  price,   which 
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iiicludi'd  the  cost  of  r('iiioviii<,'  aii  existiiifif  structure,  was 
$479,700.  The  west  span  is  2(>7  it.  loufr,  while  the  leiioth 
of  tlie  east  span  is  317  ft.  exclusive  of  a  cantilever  at  each 
end — 58  ft.  on  the  west  end  of  the  north  truss  and  45  ft. 
on  tlie  south  truss;  95  ft.  on  the  cast  end  of  the  north 
truss  and  88  ft.  on  the  south  truss.  The  east  span,  with 
the  cantilever  ends,  has  been  erected  and  riveted. 

The  bridge  is  desi<rned  to  carry  two  street-railway 
tracks,  one  of  wliich  will  he  bracketed  from  the  north 
trusses,  while  the  other  will  be  laid  inside  the  trusses. 
There  will  also  be  a  36-ft.  clear  roadway  and  a  G-ft.  side- 
walk along  the  south  side  of  the  structure. 

The  plans  and  specifications  of  the  bridge  were  pre- 
pared by  Hedrick  &  Cochrane,  Kansas  City.  The  work  is 
being  done  under  the  direction  of  R.  L.  McAlpine,  County 
Engineer  of  Wyandotte  County,  Kansas.  The  general 
contractor  is  the  Kansas  City  Structural  Steel  Co. 


A  remarkably  heavy  rainfall  occurred  in  Los  Angeles 
and  vicinity  during  the  six  days  ending  Jan.  20,  giving 
rise  to  serious  flood  conditions.  There  were  also  flood 
conditions  in  a  number  of  other  parts  of  the  country  at 
about  the  same  time.  Local  records  of  the  storm  in. 
southern  California,  as  given  in  a  table  published  in 
the  Los  Angeles  Times  of  Jan.  19,  show  that  the  highest 
precipitations  were  4.79  in.  at  Monrovia  and  4.47  in. 
at  Pomona.  The  Los  Angeles  figures,  as  reported  to 
Engineering  Neivs  by  the  United  States  Weather  Bureau 
from  Washington,  showed  a  total  of  7.14  in.  in  the  six 
days  ending  Jan.  20,  distributed  as  follows :  Jan.  14, 
O.;io  in.;  15,  0.60;  IQ,  0.36;  17,  4.00;  18,  1.40;  19,  0.60; 
20,  0.32.  The  Los  Angeles  Times  record  already 
mentioned  gave  a  total  rainfall  for  the  storm  (up  to 
Jan.  19)  of  14.73  in.  at  Upland,  11.51  in.  at  Monrovia, 
10.37  in.  at  Sierra  Madre  and  9.07  in.  at  Pomona,  and 
from  this  down  to  0.97  in.  at  El  Centre  in  the  Imperial 
valley.  The  rainfall  record  for  the  season  throughout 
this  whole  southern  California  district  was  in  most 
instances  far  in  excess  of  that  for  last  season. 

The  floods  caused  by  the  stonns  in  southern  California 
resulted  in  apparently  heavy  damages  to  railroads, 
bridges,  country  roads  and  city  streets,  the  latter  more 
particularly  at  Pomona.  There  was  also  much  damage 
to  land  under  cultivation.  A  dam  was  reported  washed 
out  near  Pomona.  Apparently  it  was  a  small  stnicture. 
Large  quantities  of  silt  were  carried  into  the  Los  Angeles 
harbor. 

A  part  of  the  Colorado  River  levee  near  Yuma  is 
reported  to  have  been  washed  out  early  in  the  week  of 
Jan.  23  with  a  resiilting  flood  in  Yunia.  There  was 
also  an  unverified  report  of  the  carrying  away  of  the 
headgate  in  the  irrigation  canal  leading  from  the  Colorado 
River  to  the  Imperial  Valley.  Farther  north  than 
California  much  trouble  was  reported  from  heavy  rains. 

At  Chicago  a  rainfall  of  2  in.  on  Jan.  19  to  21 
(0.06,  1.04,  and  1.90  in.)  was.  reported.  At  this  time, 
the  Weather  Bureau  states,  there  was  a  layer  of  3  to  6  in. 
of  snow  on  the  upper  and  middle  parts  of  the  Illinois 
River  drainage  area.  On  the  day  of  heaviest  rainfall  the 
temperature  was  50°  F.  This  combination  of  rain  and 
snow  threatened  to  reverse  the  flow  of  the  Chicago  River 
and  the  drainage  canal  and  imperil  the  water-supply  of 


Chicago.  Warnings  to  Ixjii  tiic  water  were  given.  The 
effect  of  the  rain  and  melting  sjiow  conveyed  through  the 
Des  Plaincs  River  raised  the  Illinois  River  at  Peoria 
10  ft.  above  flood  .stage  on  Jan.  21,  although  only  0.52 
in.  of  rain  fell  at  Peoria  in  the  three  days  ending  with 
that  date. 

High  water  and  ice  at  Kansas  City,  Mo.,  last  week 
damaged  a  bridge  under  construction  thcfre,  as  re])orted 
elsewhere  in  these  news  pages.  The  Ohio  and  Mississippi 
Rivers  wei-e  also  reported  in  flood  at  various  points  last 
week,  and  flood  stages  were  predicted  on  the  Arkansas. 

RHtiniateM  for  a  \«'»v  Water-Supply  Conduit  for  Seattle, 
Wash.,  are  to  be  made  by  A.  H.  Dimock,  City  Engineer,  in 
compnance  with  a  unanimous  vote  of  the  city  council  on 
Jan.  17.  Apparently  parts  of  the  conduit  are  to  be  of  steel 
and  other  parts  of  concrete.  It  is  to  extend  from  the  present 
Cedar  River  intake  at  Landsburg  to  the  city.  Each  of  the 
present  two  wood-stave  pipe  conduits  is  about  30  mi.  lon^- 
A  break  in  one  of  them  occurred  a  few  weeks  ago,  as  noted 
in  "Engineering  News,"  Jan.  20,  1916.  p.  141.  In  Mr.  Dimock's 
annual  report  for  1915,  made  just  before  he  received  the 
instructions  here  noted,  he  recommended  (1)  the  building, 
of  two  dams  about  20  ft.  high  to  raise  the  level  of  Swan  Lake 
and  impound  a  four  to  five  months'  supply  for  Seattle  and  (2) 
the  enlargement  of  the  present  Volunteer  Park  and  Lincoln 
Park  storage  reservoirs  and  the  construction  of  a  rservoir 
and  standpipes  in  West  Stattle,  which  is  now  dependent  upon 
a  single  pipe  line  for  its  supply.  Ultimately.  Mr.  Dimock 
stated  in  this  report,  a  third  conduit  with  a  capacnty  of 
100.000,000  to  150,000,000  gal.  should  be  built — the  largei-  part 
of  steel  and  the  remainder  of  concrete.  Evidently  the  city 
council  piefers  to  reverse  the  order  of  Mr.  Dimock's  program, 
or  to  ignore  part  of  it  entirely.  The  Swan  Lake  storage  plan 
would  be  independent  of  the  present  ."source  of  supply,  but 
would  connect  with  the  existing  conduits  until  a  new  one  was 
built. 

More  3Ieiuplii.s  Bridge  FalNework  Washed  Out — Seven  more 
bents  of  falsework  under  the  cantilever  arm  of  the  Harahan 
Bridge  at  Memphis,  Tenn.,  were  carried  away,  two  of  them 
shortly  after  the  accident  of  Dec.  23  (described  in  "Engineer- 
ing News,"  Jan.  6,  1916,  p.  43),  five  more  several  days  later. 
Several  tons  of  temporary  steel  was  lost.  No  damage  was 
done  to  any  of  the  permanent  construction,  as  the  lower  chord 
of  the  cantilever  arm,  extending  out  from  Pier  3  and  tem- 
porarily supported  by  the  bents  that  were  carried  away,  had 
been  held  guyed  back  to  the  fixed  span  (completed)  by  ctecl 
cables.  The  last  failure  is  attributed  to  the  wash  of  packets 
coming  along  the  Arkansas  shore,  as  there  was  practically 
no  current  on  this  side.  It  is  believed  that  the  danger  to  the 
bridge   is   now  at  an   end. 

Settling  the  Spokane  BridRe  Dama«;es — Conferences  are 
being  held  between  city  officials  of  Spokane.  Wash.,  and  the 
Washington  Water  Power  Co.,  jointly  interested  in  the 
Division  St.  bridge,  which  recently  collapsed,  to  settle  the  vic- 
tims' claims  for  damages.  This  legal  work  is  delaying  deter- 
mination of  tlie  engineering  questions  involved.  The  claims 
are  said  to  aggregate  over  $400,000,  but  officials  think  they 
can  be  settled  by  compromise  for  less  than  ono-fourth  as 
much.  A  press  account  says:  "The  first  step  necessary  is  to 
bring  the  city  and  the  power  company  together,  after  which 
overtures  looking  to  a  compromise  can  be  taken  up  with  the 
claimants.  Where  compromises  cannot  be  worked  out,  the 
plan  is  to  have  the  city  and  the  company  jointly  fight  the 
cases   through    the   courts." 


Mr.  Thomas  Swithin  has  been  appointed  Commissioner  of 
Public  Works  of  Quincy,   Mass. 

Mr.  Francis  J.  Brennan  has  been  appointed  Street  Com- 
missioner of  Boston,  to  fill  the  vacancy  caused  by  the  death 
of  the  late  Salem   D.   Charles. 

Mr.  Henry  G.  VoUmer,  Assoc.  M.  Am.  Soc.  C.  E.,  City  Engi- 
neer of  Burlington,  Iowa,  has  been  chosen  as  the  first  City 
Manager  of  Webster  City,  Iowa,  by  the  city  council. 

Mr.  Maynard  D.  Church,  M.  Am.  Soc.  M.  E..  formerly  Chief 
Engineer  of  the  Dayton  Turbine  Pump  Co.,  Cleveland,  Ohio, 
is  now  Chief  Engineer  of  the  Terry  Steam  Turbine  Co.,  Hart- 
ford,  Conn. 
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Mr.  Marry  C  Kcltly,  M.  Am.  Inst.  K.  H.,  formerly  Kiinliioor 
of  thn  Public  lUllltlfM  roiiitnlHHioii  of  Iho  DJHtrlt't  of  I'dluinblii, 
hiiN  l)««n  npiioliiKMl  III!  i-lt'c'trlciil  oiiKlnecr  In  tlii<  Navy  Do- 
imrtmoiit,  WaHliliiKtoii,  I).  C. 

Mr.  C.  A.  Koili-r,  rccciilly  In  tlio  flty  IOii»{lnoor'H  iilllcc,  To- 
p(>ka,  Kan.,  Iuih  l>(<t-n  a|i|><>lntiMl  SupcrlMti-nilciit  of  the  niiinl- 
clpnl  KarbaKO  Inclni-raloi'  plant.  Mr.  Kortcr  Ih  Secri'tary  of 
Iho   KanHUH   KnKlneerlnK  Society. 

Mr.  Otis  K  riapp,  M  Am.  Soc.  ('.  K.,  Plrst  AHHlntant  lliinl- 
nocr  of  the  Oopartnicnl  of  I'ulillc  Worka  of  TrovUli  nee,  It.  1., 
ha«  ri'HiKncd  after  .SO  yr.  Hervlce  with  the  city.  Mr.  CInpp  waH 
for  many  yoarH  City  KnKlneer  and  i|ulto  recently  Commis- 
sioner   of    Tubllc   WorkH. 

Mr.  Marry  o.  Walt,  former  Secretary  of  the  Bureau  of 
Streets.  Uufl'alo,  N.  Y.,  has  been  appointed  UeKlstrar  of  the 
Hureau  of  Water  of  that  city,  with  an  annual  salary  of  $1,800. 
Mr.  Walt  succeeds  Mr.  Richard  L.  Klrllaml,  who  has  held  the 
position   of  I{enl.><trar  of  the   Hureau  of  Water   for  near  IB  yr. 

Mr.  V.  H.  .'Stephenson,  .\asoc.  M  Am.  Soc.  C.  K.,  Knfflneer 
of  Deslun,  Hureau  of  I'Mltratlon.  Cleveland,  Ohio,  has  been 
Jilaccd  In  charge  of  the  drafting  room  of  the  water-works 
department  of  the  city.  The  consolidation  of  the  desl^ninK 
work  under  Mr.  Stephenson  releases  from  the  service  of  the 
city  Mr.  S.  E.  Hoof,  Construction  Engineer  of  the  water- 
works department. 

Mr.  Robert  W.  Hoyd,  As.<!oc.  M.  Am.  Soc.  C.  E.,  Consulting 
lOnRineer,  New  York  City,  has  been  appointed  private  secre- 
tary to  Mr.  Henry  W.  HodRe.  M.  Am.  Soc.  C.  E.,  member  of 
the  Public  Service  Commission  for  the  First  District.  Mr. 
Royd  was  formerly  in  partnership  with  Mr.  Rudoli)h  P.  Millei', 
M.  Am.  Soc.  C.  E..  who  resinned  to  become  Superintendent  of 
Ruildings  of  the  Rorou^h   of  Manhattan. 

Mr.  Samuel  G.  Bennett,  M.  Am.  Soc.  C.  E.,  has  reslKned 
as  City  Engineer  of  Oxnard,  Calif.,  to  accept  an  appointment 
as  Field  Engrineer  of  the  Ventura  County,  California.  High- 
way Commission.  Previous  to  his  appointment  at  Oxnard, 
Afr.  Bennett  was  Assistant  Resident  Hydrographer  fn  Cali- 
fornia of  the  United  States  Geological  Survey  and  engineer 
with   the   United   States   Reclamation   Service. 

Mr.  John  A.  Bookwalter  has  been  elected  President  of 
James  Leffel  &  Co.,  Springfield,  Ohio,  to  fill  the  vacancy  caused 
by  the  recent  death  of  his  uncle,  John  W.  Bookwalter.  For 
several  years  he  has  been  Vice-President  and  Treasurer  of  the 
company.  Mr.  Bookwalter's  father,  Frank  M.  Bookwalter, 
who  has  been  identified  with  the  concern  for  48  yr.,  has  re- 
tired, and  Mr.  Bookwalter  has  been  made  a  director  in  his 
stead. 

Prof.  C.  Frank  Allen,  IM.  Am.  Soc.  C.  E.,  Professor  of  Rail- 
way Engineering,  Department  of  Civil  Engineering,  Massa- 
chusetts Institute  of  Teclmology,  will  retire,  under  the  bene- 
fits of  the  Carnegie  Foundation,  at  the  close  of  the  academic 
year,  from  the  professorship  which  he  has  held  since  1896. 
Professor  Allen  is  Past-President  of  the  Boston  Society  of 
Civil  Engineers,  Massachusetts  Highway  Association,  New 
England  Railway  Club  and  Society  for  the  Promotion  of  Engi- 
neering   Education. 

Mr.  John  Neuser,  Assistant  City  Engineer  of  Carbondale, 
Penn.,  has  tendered  his  resignation,  to  take  effect  at  once. 
He  has  been  appointed  Engineer  of  the  Borough  of  Arch- 
bald,  Penn.,  which  has  planned  to  install  a  sewer  system 
through  the  entire  borough  similar  to  that  of  Carbondale, 
and  he  will  prepare  the  plans  and  direct  the  construction  of 
the  system.  No  one  w-ill  be  appointed  to  succeed  Mr.  Neuser  in 
Carbondale,  as  the  work  which  he  has  been  carrying  on  there 
is  practically  completed. 

Prof.  Irving  Porter  Church,  of  the  College  of  Civil  Engi- 
neering of  Cornell  University,  has  presented  his  resignation 
to  the  Board  of  Trustees,  to  take  effect  at  the  close  of  the  cur- 
rent academic  j  ear.  The  president  was  authorized  to  apply 
o  the  Carnegie  Foundation  for  a  pension  for  Professor  Church, 
who  will  be  65  yr.  old  next  July.  Professor  Church  graduated 
from  Cornell  in  1S73  and  has  been  a  teacher  there  since  1S76. 
He  is  known  to  engineers  all  over  the  world  as  the  author  of 
"Mechanics    of    Engineering." 

Mr.  Robert  Matthew  Raymond,  M.  Am.  Inst.  M.  E.,  Manag- 
ing Director  of  the  Exploration  Co.,  New  York  City,  has  been 
appointed  Professor  of  Mining  in  the  Columbia  University 
Graduate  School  of  Mines.  He  was  born  in  Fredericton,  N.  B., 
Canada,  and  received  his  mining-engineering  degree  from  the 
Columbia  School  of  Mines  in  1SS9,  shortly  after  which  he 
went  West  as  Assayer  and  Assistant  Superintendent  of  the 
Montana  Smelting  Co.  Two  years  later  he  was  appointed 
Superintendent  of  the  Diamond  R.  Mining  Co.,  in  Montana, 
which  position  he  resigned  to  liecome  General  Manager  of  the 
Harquahala  Gold  Mining  Co.,   of  Arizona.     In   1898  he   became 


iiHHOclatcd  with  the  lOxplorntlon  Co.  of  England  and  Mexh'i  , 
lAti.,  UH  ConHUltliig  Engineer,  and  from  1902  to  1908  Hervecl 
UH  (ieiieriil  Mummer  of  the  101  Oro  Mining  and  H.'iilway  Co.  d 
Mixleo.  1,1(1,,  and  Mananlng  Director  of  tlie  lOxplorallon  Co. 
Mr.  Itayiiiond  will  I'ontlnue  to  serve  that  company  in  an  ad- 
vlHOry  capacity  In  uddllion  to  hU  duties  at  Columbia.  Mi- 
Hucceuds   I'rof.    Henry   S.   Munroe,    who   resigned   last   summer. 


Micliael  .;.  Alack,  a  civil  eiiRineir  of  New  York  Clly,  die.! 
thiM-e  on  Jan.  23.  Mr.  Mack  built  the  first  sewerage  Bystem  in 
Williamsburg,  which  Is  now  a  part  of  the  Borough  of  Brook- 
lyn, N.   Y.     He  was  fifi  yr.  old. 

William  B.  Chapman,  a  civil  engineer  of  Troy,  N.  Y.,  was 
found  dead  in  his  home  Jan.  9,  presumably  from  asphyxlatloti. 
A  tube  appeared  to  have  become  disconnected  from  a  ga.s 
stove  In  the  room  where  his  body  was  found.  Mr.  (Chap- 
man was  a  recent  graduate  of  the  Rensselaer  I'olytechnic 
Institute. 

Arthur  H.  Osborn,  a  civil  engineer  of  Silver  Plume,  Colo., 
was  killed  .Ian.  fi  while  surveying  on  Kelso  Mountain,  about  8 
ml.  west  of  the  city.  He  was  hurled  down  the  mountain  by 
a  snow  avalanche  and  his  body  burled  under  70  ft.  of  snow 
and  ice.  Mr.  Osborn  was  a  graduate  of  the  Colorado  School 
of  Mines  and   was  about  40   years  of  age. 

Michael  J.  Drummond,  Commissioner  of  Charities  under 
the  late  Mayor  Gaynor  and  head  of  the  firm  of  M.  J.  Drum- 
mond &  Co.,  of  New  York  City,  died  at  his  home  in  New 
York  City,  Jan.  22,  in  his  sixty-sixth  year.  He  was  born  in 
Jersey  City  and  educated  at  De  La  Salle  Academy  and  Man- 
hattan College.  After  graduation  he  founded  the  firm  of  M.  J. 
Drummond,  ironworkers. 

Henry  J.  Schaedel,  one  of  the  oldest  building  contractors 
of  Newark,  N.  J.,  died  at  his  home  in  that  city,  on  Jan.  13, 
at  70  yr.  of  age.  He  was  a  native  of  Germany  and  came  to  this 
country  when  24  yr.  old.  He  was  employed  for  several  years 
by  the  Hedden  Construction  Co.  In  1869  he  entered  the  con- 
tracting field,  retiring  in  1903,  since  which  time  his  business 
has  been  continued  by  two  of  his  sons. 

Grifllth  D.  Walters,  Chief  Agricultural  Engineer,  Irriga- 
tion Branch.  Department  of  the  Interior,  Canada,  died  at 
Calgary,  Alta.,  Jan.  14.  He  was  born  in  Wales  in  1884,  and 
received  the  degree  of  bachelor  of  science  in  civil  and  irri- 
gation engineering  at  the  Colorado  Agricultural  College  in 
1911.  The  following  year  he  was  Assistant  in  Irrigation  Inves- 
tigations there  under  V.  M.  Cone,  and  in  1913  had  charge  of 
the  Duty  of  Water  Investigations  for  the  Canadian  Govern- 
ment. 

Ephraim  Francis  Baldwin,  one  of  the  oldest  architects  of 
Baltimore,  Md.,  died  at  his  home  in  Mount  Washington,  a 
suburb  of  that  city,  on  Jan.  20,  at  78  yr.  of  age.  He  was  born 
at  Troy,  N.  Y.,  and  educated  at  Loyola  College,  Mount  St. 
Mary's  College  and  Rensselaer  Polytechnic  Institute.  Mr. 
Baldwin  was  at  one  time  a  member  of  the  firm  of  Baldwin  & 
Price,  architects,  of  Baltimore,  Md.,  and  in  1873  was  appointed 
architect  to  the  Baltimore  &  Ohio  R.R.  During  his  employ- 
ment by  that  railroad  he  designed  the  old  Baltimore  &  Ohio 
R.R.  building  in  Baltimore,  and  the  Camden  station. 

James  Knapp  Wilkes,  M.  Am.  Soc.  C.  E.,  President  of  the 
Wilkes-Casey  Engineering  and  Contracting  Co.,  of  New  Ro- 
chelle.  N.  Y.,  and  formerly  Chief  Engineer  of  the  Department 
of  Public  Works  of  New  Rochelle,  died  at  his  home  in  that 
city  Jan.  8,  at  56  years  of  age.  He  was  born  in  Danbury,  Conn. 
His  first  work  was  as  assistant  to  D.  G.  Penfield,  civil  engineer 
of  Danbury,  from  1880  to  1884  on  general  work,  including  the 
construction  of  the  New  York  &  New  England  R.R.  between 
Danbury  and  Hopewell  Junction,  N.  Y.  He  was  later  ap- 
pointed Borough  and  City  Engineer  of  Danbury  and  in  1890 
entered  the  service  of  the  City  of  New  Rochelle  as  Assistant 
Engineer   in   Charge    of   Sewer   Construction. 

William  B.  Ruggles,  M.  Am.  Soc.  M.  E.,  founder  and  Presi- 
dent of  the  Ruggles-Coles  Engineering  Co.,  of  New  York  City, 
died  at  his  home  in  Bergen  Point,  N.  J.,  Jan.  23,  at  55  yr.  of 
age.  He  was  born  at  Bath,  N.  Y.,  and  was  a  graduate  of  Cor- 
nell University.  Mr.  Rugglee  was  the  inventor  of  an  iron- 
ore  drier  that  has  been  used  extensively  on  the  Mesaba 
Range  and  was  President,  also,  of  the  Novella  Cement  Co. 
and  Director  of  the  Buffalo  Potash  and  Cement  Corporation.  A 
year  ago  Mr.  Ruggles  went  to  Russia  to  prepare  plans  for  the 
Russian  Government  for  the  storage  and  handling  of  wheat 
and  was  engaged  by  the  Government  to  carry  out  the  plans 
at  the  close  of  the  present  war.  The  project  will  cost  more 
than    $100,000,000. 
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EHCSHHEEIRSHQ  SOCHETHE^ 


COMING   MEETINGS 

WISCONSIN  HIGHWAY   COMMISSIONERS'   ASSOCIATION. 
Jan.    31.      Annual   meeting    in   Madison.      Secy.,    G.    H.    Main- 
waiing,  Gotham,  Wis. 

WISCONSIN    ENGINEERING    SOCIETY. 

Feb.  2.     Annual   meeting:,  Madison,  Wis.     Socy.,  L.  S.  Smith, 
9:i9    Ur-versity    Ave.,    Madi.son,    Wis. 
INDIANA   SANITARY    AND    WATER-SUPPLY    ASSOCIATION. 
Feb.   2-.'i.     Annual   meeting   in   Indianapolis.     Asst.   Secy.,   W. 
F.   King,   Indianapoli.s,   Ind. 

INDIANA   ENGINEERING   SOCIETY.  ^,       , 

Feb.    S-.l.      Annual    meeting   in    Indianapolis.      Secy.,   Charles 
Brossmann,  161G  Merchants  Bank  Bldg.,  Indianapolis,  Ind. 

AMERICAN    ELECTRIC    RAILWAY    ASSOCIATION. 

Feb.   4.      Mid-winter   meeting   in   Chicago.     Secy.,   E.   B.   Bur- 
ritt,  8  W.   40th  St.,  New  York  City. 

OREGON    SOCIETY    OF    ENGINEERS. 

Feb.    7.      Annual    meeting.      Secy.,    H.    M.    Morse,    Portland, 
Ore. 
AMERICAN  INSTITUTE   OP   ELECTRICAL  ENGINEERS. 
Feb.  8-9.     Mid-winter  meeting  in  New  York  City.     Secy.,   F. 
L.  Hutchinson,  29  W.  39th  St.,   New  York  City. 

OHIO   ENGINEERING   SOCIETY. 

Feb.   9-11.     Annual  meeting  in  Columbus.     Secy.,  John  Lay- 
lin.  Norwalk,  Ohio. 
MINNESOTA   SURVEYORS   AND  ENGINEERS   SOCIETY. 

Feb.    10-12.      Annual    meeting    at    St.    Paul.      Secy.,    Geo.    H. 
Herrold,    St.    Paul,    Minn. 
ILLUMINATING    ENGINEERING    SOCIETY. 

Feb.  10-11.     Mid-winter  convention  in  New  York  City.    Secy., 
A.  S.  Miller.   29   W.   39th   St.,   New  York  City. 
NINTH   CHICAGO   CEMENT   SHOW. 

Feb.    12-19.      First    Infantry    Armory    and    Coliseum.      Secy., 
R.  F.  Hall,  208  South  La  Salle  St.,  Chicago,  111. 

CONNECTICUT   SOCIETY   OF  CIVIL   ENGINEERS. 

Feb.  14-15.     Annual  meeting  at  New  Haven.     Secy.,  J.  Fred- 
erick Jackson,   Chamber  of  Commerce  Bldg.,   New   Haven, 
Conn. 
BUILDING    INSPECTORS'    CONFERENCE. 

Feb.    14-15.      In    Chicago.      Secy.,    S.    J.    Williams,    Madison, 
Wis. 

AMERICAN  CONCRETE  INSTITUTE. 

Feb.   14-17.     Annual   convention    in    Chicago.      Secy.,   John   M. 
Goodell,   1418   Walnut  St.,   Philadelphia,   Penn. 

AMERICAN  INSTITUTE  OF  MINING   ENGINEERS. 

Feb.     14-17.      Annual    meeting    in    New    York    City.      Secy., 
Bradley  Stoughton,   29  W.   39th  St.,  New  York  City. 

ASSOCIATION   OP   ONTARIO   LAND    SURVEYORS. 

Feb.    l.'j.      Annual    meeting    in    Toronto,    Can.      Secy.,    L.    V. 
Rorke,   Parliament   Building,   Toronto,   Ont. 

SECOND    NATIONAL    CONFERENCE    ON    CONCRETE    ROAD 
BUILDING. 
Feb.  15-18.    At  Chicago.     Secy.,  J.  P.  Beck,  208  South  La  Salle 
St.,  Chicago,  111. 

IOWA  ENGINEERING  SOCIETY. 

Feb.    16-18.      Annual    meeting   at    Des    Moines.      Secy.,   J.    H. 
Dunlap,  Iowa  City,  Iowa. 
NEW  ENGLAND  ASSOCIATION  OP  GAS   ENGINEERS. 

Feb.   16.      Annual    meeting  in   Boston.     Secy.,   N.   W.   GifEord, 
38  Central  Sq.,  East  Boston,  Mass. 

AMERICAN   CONCRETE   PIPE   ASSOCIATION. 

Feb.    17-18.      Annual    convention    in    Chicago.      Secy.,    E.    S. 
Hanson,    538   South   Clark    St.,   Chicago,   111. 
IDAHO   SOCIETY   OF   ENGINEERS. 

Feb.  21-23.     Annual  meeting  in  Hurley.     Secy.,  I.  F.  Shaffner, 
Boise,   Idaho. 

ARKANSAS  ENGINEERING   SOCIETY. 

Feb.  22-23.     Annual  meeting  at  Helena.     Secv.,  W.  J.  Parkes, 
Citizens    Bank    Building,    Pine    Bluff,    Ark. 

AMERICAN  ROAD   BUILDERiS'   ASSOCIATION. 

Feb.   22-25.    Annual   convention   in   Pittsburgh.      Secy.,   E.   L. 
Powers,   150  Nassau  St.,  New  York  City. 

The  Idnho  Society  of  Engineers  will  hold  its  next  annual 
meeting  at  Burley,  Feb.  21  and  23.  The  secretary  is  Ira  F. 
Shaffner,  of  Boise. 

The  Aliiiiicipal  Knjjineers  of  the  City  of  New  York  held 
their  annual  meeting  in  the  Engineering  Societies  building, 
on    the   evening   of   Jan.    26. 

The  Maine  Society  of  Civil  Engineers  holds  its  annual 
meeting  in  Augusta  on  Feb.  2,  at  the  Augusta  House.  The 
secretary    is    Frank    E.    Pressejj. 

The  Boston  Society  of  Civil  Encineer.x  will  hold  its  annual 
meeting  on  Mar.  15.  probably  at  the  Bo.ston  City  Club.  The 
secretary  is  S.  E.  Tinkham,  715  Tremont  Temple,  Boston,  Mass. 

The  SprinKTfield  (111.)  Engineers'  CIuli  has  entered  upon 
its  second  year.  Its  new  president  is  Clifford  Older,  Bridge 
Engineer  of  the  Illinois  State  Highw:ay  Commission.  The 
secretary   is   J.   R.   Hughes. 


American  Iron  and  Steel  lONtitute — At  a  directors'  meeting 
on  Jan.  5  it  was  tentatively  decided  to  hold  the  spring  meet- 
ing in  New  York  City,  May  26  and  27.  A  committee  on  ar- 
rangements was  appointed,  with  James  A.  Merrill,  Chairman. 

The  MiHHOiiri  Electrical  ContractorH'  ANHoelatlon,  at  the 
annual  meeting  in  Kan.sas  City  on  Jan.  15,  elected  the  fol- 
lowing oflicers:  President,  Fred  B.  Adam,  St.  Louis;  vice- 
presidents,  William  Koeneman  and  Robert  Baker;  secretary,  A. 
J.   Burns,   Kansas   City;    treasurer,    Edward    Heath. 

'I'he  .'\Ial>ama  AHNOCiatlon  of  Highway  En^neers,  at  its 
annual  meeting  in  Montgomery  on  Jan.  9,  elected  the  fol- 
lowing officers:  President,  J.  M.  Garrett;  vice-presidents,  S.  J. 
Cummings  and  M.  S.  Bingham;  secretary,  Herbert  A.  Jones,  of 
Montgomery;  treasurer,  W.  S.  Keller;  and  directors,  W.  O. 
Crisman,  J.  B.  Converse  and  S.  E.  Fletcher. 

The  Society  of  Automobile  EniifineerK,  at  its  midwinter 
meeting  in  New  York  City,  on  Jan.  5,  elected  Russell  Huff, 
of  Detroit,  president  of  the  society;  Eugene  S.  Foljambe,  first 
vice  president;  Robert  H.  Combs,  second  vice  president; 
Herbert  Chase,  treasurer.  During  the  past  year  nearly  200 
members  were  added  to  the  roster  of  the  society. 

A  Florida  Chapter  of  the  American  Society  of  Civil  Engi- 
neers will  be  organized  at  Orlando  this  month,  according  to 
press  dispatches.  The  movement  was  launched  by  G.  R.  Ram- 
sey, City  Engineer  of  Orlando.  There  are  60  members  of 
the  American  society  in  Flori.da.  Mr.  Ramsey  has  communi- 
cated with  all  and  has   had   very   satisfactory   response. 

The  Civil  Engineers  Society  of  St.  Paul,  at  its  annual 
meeting  on  Jan.  15,  elected  the  following  officers:  George  H. 
Herrold,  president;  Prof.  John  T.  Stewart,  vice-president; 
P.  E.  Stevens,  secretary;  and  H.  L.  Brink,  treasurer.  At  the 
annual  banquet  Garrett  O.  House  was  toastmaster.  The  so- 
ciety was  organized   in   1883   and   today   has   196   members. 

The  Engineer.s'  Club  of  St.  Louis  and  the  Associated  Engi- 
neering Societies  of  St.  Louis  held  their  annual  dinner  and 
"frolic"  on  Jan.  26  at  the  City  Club.  There  were  two  addresses 
after  which  the  Washington  University  Glee  Club  performed, 
as  did  also  an  orchestra.  The  price  per  plate  was  $1.50,  there- 
by differing  considerably  from  prices  of  similar  functions  in 
other  cities.  ; 

Southern     Supply     and     Machinery     Dealers'     Association — 

The  annual  convention  will  be  held  in  Pittsburgh,  Penn.,  May 
10  to  12,  at  the  William  Penn  Hotel,  in  conjunction  with  the 
conventions  of  the  American  Supply  and  Machinery  Manu- 
facturers' Association  and  the  National  Supply  and  Machin- 
ery Dealers'  Association,  The  secretary  of  the  Southern 
Supply  and  Machinery  Dealers'  Association  is  Alvin  M.  Smith, 
of  the  Smith-Courtney  Co.,   Richmond,  Va. 

The  Minnesota  Section  of  the  American  Society  of  Me- 
chanical Engineers  has  elected  the  following  officers  for  1916: 
Chairman,  Charles  W.  Tubby,  St.  Paul;  vice-chairman.  Prof. 
J.  V.  Martenis;  secretary  and  treasurer,  Quincy  A.  Hall. 
These  officers,  with  the  addition  of  Max  Toltz  and  Prof.  W.  H. 
Kavanaugh,  constitute  the  executive  committee.  On  Jan.  20 
the  Minnesota  section  held  its  annual  banquet  and  dance  at 
the   University   Club    in    St.    Paul,    108    persons    being   present. 

The  llluniinatina;  Ensineerins  Society  will  hold  its  mid- 
winter session  in  New  York  City,  Feb.  10  and  11,  at  the  Engi- 
neering Societies  building.  At  the  banquet,  on  Feb.  10,  honor- 
ary membership  will  be  conferred  upon  Thomas  A.  Edison. 
Charles  P.  Steinmetz  will  act  as  toastmaster.  Among  the 
papers  to  be  presented  at  the  meeting  are  "I^ighting  of  Pub- 
lic Service  Buildings  in  New  York,"  by  C.  L.  Law  and  Thomas 
Scofield,  and  "Gas  Lighting  of  a  Prominent  Building  in  Phila- 
delphia,"  by  J.  D.  Lee. 

The  American  Society  of  EnKlneerinR  Contractors  held  its 
annual  meeting  on  Jan.  21  in  the  Engineering  Societies  build- 
ing. New  York  City.  After  an  address  by  the  retiring  presi- 
dent, H.  F.  Hackedorn,  and  reports  from  secretary,  treasurer 
and  committees,  the  following  officers  were  elected  for  191C: 
President,  W.  P.  Carmichael;  vice-presidents,  J.  J.  English 
and  P.  O.  Lefebure;  directors,  F.  E.  Cudworth,  C.  H.  Hoyt 
and  R.  B.  Knox;  secretary,  J.  R.  Wemlinger,  11  Broadway, 
New  York  City.  The  annual  entertainment  and  banquet  took 
place  the  following  night  at  the  Caf6  Boulevard,  on  Broad- 
way. 

The  Paciflc-Northwest  Society  of  Entacineers  held  its  four- 
teenth annual  meeting  and  Year-End  Dinner  on  Saturday  eve- 
ning, Jan.  8,  at  the  Arctic  Club,  Seattle.  .  The  toasts  all  bore 
upon  the  engineer  and  the  various  phases  in  which  he  ap- 
pears and  were  as  follows:  "The  Engineer  and  the  Law." 
Judge  Mitchell  Gilliam;  "The  Engineer  and  Seattle,"  Mayor 
H.  C.  Gill;  "The  Engineer  and  Public  Speech,"  President 
Henry  Suzzallo  of  the  University  of  Washington;  "The  Engi- 
neer   and    the    Public-Service    Commission,"    C.    A.    Reynolds; 
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"The  ICiiKlneer  iiml  Iho  I'lilillo,"  J.  M.  ('l»ii|);  "The  ICiiKliiccr 
and  the  Court."  .).  I).  Hliu-kwoll.  The  oIIIcoi'h  dectod  for 
191C  w.-rr  ArchllmUl  S.  Dowiuy,  iirfHlil.-iit ;  Storllim'  H.  Hill, 
flrHt  vlcf-pn'Hl(U<nt ;  C  ('.  Morr,  hvcoiiiI  vlrf-priiHldeiit;  Johho 
A.  Jackson,  third  vIcc-iircMldciil :  IlarrlHoii  S.  Tuft,  Hccrftiiry ; 
Wfiidt'll    N.   I'liiiHc.    iri-iiHiiior;    Kloyd    W.   Alien,   llhrurian. 

Thp  l.oiilHliiiin  lOnKliK'crliiu  Siiflrt)'  hold  Its  annunl  meotlnR 
nnd  l>iin(|U('t  In  New  orloan.s  on  .SMturdiiy,  Jan.  S,  at  the  Coh- 
mopolltan  Hotel.  Klrnt,  the  following  olIU-orH  were  elected: 
l'ro«l<l«>nl,  Samuel  Yuuiik:  vU-r-prcMldonl,  A.  T.  Dusenhury; 
secretary,  W.  T.  Hokk',  treaMurer,  10.  II.  Coli-nian;  KufuH  S. 
Manloy  wa«  elected  a  member  of  the  hoard  of  dIrectorH,  to 
serve  three  yeurs.  Then  followed  a  .smoker,  attended  by  105 
member.H  and  mieslH.  In  an  addroHs,  Koiils  (".  Datz,  retlrlnjf 
president,  wtaled  that  he  hopeil  there  would  he  a  better  undei- 
standluK  iu  l.ouiHiana  of  the  law  rcKUlathiK  the  practice  of 
civil  enKliieerintf.  He  advocated  the  strictest  application  ol' 
the  law  KOVornliiK  the  licensing  of  en^flneers  of  T.iOulslana  and 
warned  his  colleagues  that  they  should  be  vigilant  In  seeinR 
that  Its  provisions  were  carried  out.  A.  M.  1/Ockctt,  Olo  K. 
Olsen,  A.  T.  Uusenbury,  A.  W.  Jackson,  A.  Vanderveer,  W.  H. 
Williams  and  U.  S.  Manley,  all  members  of.  the  society,  scored 
hits  during  the  dinner  In  an  orlf^inal  minstrel  show. 


Applias&ces  az&d  Materials 


I'erfonitinK  TImlier   Ilefore  TrentiiiK 

In  develo))inK  a  process  for  the  pnsei  vation  of  Douglas  fir 
a  timber-perforating;  machine  has  l)een  licsiBned  by  W.  D. 
Clark,  Vice-l'resident  of  the  Columbia  Creosoting  Co.,  SIO 
Lewis  Building,  Portland,  Ore.,  in  cooperation  with  the  Will- 
amette Iron  Works.  Four  toothed  rolls,  two  vertical  and 
two  horizontal,  feed  the  timber  in  at  7.5  ft.  per  min.  The 
teeth  are  sot   stansered  and   so  that  a   hole   is  punctioil    in   the 


iM.\''ni.\i-;  1  ioi;kui:.\tixg  dol'cla.s  fii: 

same  line  each  S  in.  lengthwise  and  V^  in.  across  the  grain. 
By  using  also  a  special  paint  not  attacked  by  creosote  oils, 
for  plugging  the.  ends  of  the  timbers,  a  side  perforation  of 
%  in.  is  secured  and  a  proper  distribution  throughout  the 
stick.     The  process  is  patented. 

Lons    S-In.     Cast-iron     Pipe 

For  a  year  or  two  past,  the  American  Cast-iron  Pipe  Co., 
of  Birmingham,  Ala.,  has  been  supplying  cast-iron  pipe  in  16- 
ft.  as  well  as  12-ft.  lengths,  but  the  output  of  the  longer  pipe 
had  been  restricted  to  diameters  of  4  and  6  in.  The  company 
is  now  in  position  to  furnish  the  16-ft.  pipe  in  diameters 
of  8  in. 

"Air  Rectifier"  Prevents  Frozen   Uralses 

What  is  called  an  "air  rectifier"  is  being  made  by  the 
National  Safety  Device  and  Manufacturing  Co.,  of  Chicago, 
to  prevent  "frozen  air"  in  railway  and  electric-car  brake  syE- 
tems.  The  device  is  automatic  but  has  no  moving  parts.  A 
malleable-casting  container,  4%  in.  in  diameter  and  12  in. 
high,  holds  three  pints  of  denatured  alcohol  and  is  con- 
nected to  the  pipe  leading  from  the  storage  tanks  to  the 
engineer's  or  motorman's  valve.  The  action  is  like  that  of  a 
simple  atomizer.  A  10-lb.  reduction  of  pipe  pressure  forces  a 
little  alcohol  spray  along  with  the  air  and  reduces  the  freez- 
ing point  of  entrained  water  vapor.  While  the  device  is 
intended    primarily    for   use    in    winter    inonths,    it    is    claimed 


that  keopliiK  It  In  Hervlce  during  hot  weather  Improves  tno 
brake  operation  as  the  alcolud  softens  any  gummed  oil  and 
Krease. 

I<iiliir>    lloHd    (;riiil<T 

A  roail-gradliiK  machine  with  elevatinn  conv<5yor  In  thi- 
form  of  a  wheel  or  disk  Inclint'd  slightly  from  tlw  horizontal 
is  being  tried  in  Minnesota.  The  wheid  Is  nusjionded  from  a 
frame  which  runs  on  three  wheels  and  carries  a  10-ln. 
grading  plow.  The  plow  throws  the  dirt  upon  the  lower  sldo 
of  the  face  of  Iho  wheel,  which  is  <-onipoHod  of  a  soiIoh  of 
hinged    pl.il.s       ,\s    llio    iilatos    reacli    tin     higher    sidi     <ir    llio 


MAYER   ROAD   (SRADING   PLOW 

wheel   they   are    tilted    by    a    dumping   airangement   so   as    to 
throw   off  the   load. 

The  machine  does  not  elevate  high  enough  to  load  a 
wagon,  but  takes  the  material  from  the  sides  of  the  road  and 
si)ieads  it  upon  the  crown.  The  distance  from  ))low  to  point 
of  discharge  can  be  varied  from  .'>  ft.  to  10  ft.  The  wheel 
is  driven  by  the  friction  of  its  lower  edge  upon  the  ground. 
The  machine  weighs  4,800  lb.  and  may  be  handled  by  12  to  IG 
liorses  or  a  tractor  of  not  less  than  25  hp.  It  is  built  by  the 
Mayer  Brothers  Co.,  of  Mankato,  Minn.,  and  is  known  as  the 
"Little  Giant"  grader. 

Air-Hose  AVinding  Tool 

A  device  for  winding  wire  tightly  on  hose  for  air  trans- 
mission, for  holding  fittings,  etc.,  is  described  by  H.  B.  Mc- 
Dermid  in  the  "American  Machinist,"  as  follows:  Clamp  in  a 
vise  tlie  hose  fitting  and  the  end  of  the  wire  to  be  used.  Put 
tlie  hose  in  place,  thread  the  wire  through  the  holes  in  the 
tool,  as  shown,  and  proceed  to  wind  the  wire  around  the  hose 
and  fitting  as  tightly  as  desired.  Using  two  holes  will  usually 
give    sufficient    friction    on    the    wire    to    enable    all    the    pull 


SIMPLE   TOOL   FOR   WIRE-WINDING    A    HOSE 


desired  to  be  obtained;  in  fact  care  must  often  be  used  to 
prevent  pulling  the  wire  in  two.  A  dozen  to  twenty  turns  put 
on  tightly  in  this  manner  will  hold  a  "tail"  or  "buck"  hose 
securely  during  the  life  of  the  hose,  and  the  work  can  be 
done  neatly  and  quickly.  The  tool  can  be  made  in  a  minute 
or  two  by  anyone. 

Autoniohile    Rear   AVarnnig 

An  ingenious  safet.v  device  for  automobiles — a  rear  warn- 
ing signal — has  been  devised  by  the  Nokolyd  Signal  Co.,  40 
West  13th  St.,  New  York  City.  A  dustproof  box  fastened  on 
the  rear  end  has  an  illuminated  sign  with  four  faces  display- 
ing respectively,  "Stop"  (white  on  red),  "Right"  (black  on 
orange),  "Left"  (white  on  green)  and  a  blank  white  space. 
The  position  is  fixed  by  a  small  controller  on  the  steering 
wheel;  a  tiny  bell  rings  when  the  signal  is  changed.  The 
sign  may  be   seen   in   the  daytime  as  well  as  at   night. 
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Two  Early  S^speimsioini 


Bra© 


The  new  long-span  steel  arch  over  Reversible  Falls,  at 
St.  John,  N.  B.,  replaces  a  suspension  bridge  of  (i2S-l't. 
span  immediately  alongside.  This  suspension  bridge, 
built  in  18.53  and  removed  within  the  past  autumn,  is 
one  of  the  monuments  of  early  bridge  construction  in 
America. 

A  second  suspension  bridge,  of  nearly  the  same  age, 
located  210  mi.  farther  up  the  St.  John  River,  was  also 
replaced  by  a  modern  span  during  1!)!.').  Descriptions  of 
the  two  old  bridges  are  fortunately  available,  through  tlie 
care  of  A.  R.  Wetmore,  Provincial  Engineer  of  New 
Brunswick. 

The  bridge  at  Reversible  Falls,  a  substantial  wagon 
bridge,  was  designed  by  p]dward  Serrell  in  IS.')^  and 
built  under  his  supervision  by  William  K.  Reynolds.  The 
following  details  concerning  it  are  quoted  direct,  for  the 
most  part,  from  a  specification  issued  for  the  contract  of 
removal. 

The  clear  span  between  end  posts  is  58.3  ft.  3  in.,  but 
the  span  of  the  cables  between  towers  is  G28  ft.  The 
roadway  is  20  ft.  9  in.  wide  in  the  clear,  and  it  consists 
of  yellow-pine  floorbeams  41/2x14  in.,  spaced  21%  in. 
apart,  which  are  covered  with  three  layers  of  planking. 
Two  substantial  Howe  trusses,  7  ft.  high,  for  stiffening 
the  floor  and  also  serving  as  side  railings,  are  spaced  21 
ft.  4  in.  and  rest  just  outside  the  wheel  guards,  on  top 
of  the  floorbeams,  to  which  they  are  firndy  connected  by 
means  of  the  truss  rods  going  through  the  floorbeams  and 


through  special  4xG-in.  bottom  chords  which  run  length- 
wise under  the  floorbeams.  The  width  of  the  floor  plank- 
ing l)etween  the  wheel  guards  is  19  ft.  G  in. 

This  whole  wooden  superstructure  is  suspended  from 
ten  cables,  five  on  each  side,  hanging  side  by  side  paral- 
lel with  each  other,  by  means  of  %x%-in.  flat  iron  sus- 
penders, spaced  431/2  in.  As  the  floorbeams  are  spaced 
2]%  in.,  it  follows  that  oidy  every  other  floorbeam  is 
suspended  from  the  cable,  while  the  intermediate  floor- 
beam  rests  on  the  special  lower  bottom  chord  of  the  truss 
and  in  addition  is  suspended  from  the  guard  rails  by 
%-in.  bolts.  The  suspenders  are  secured  to  the  floor- 
beams  by  means  of  ll/^xi/.-in.  iron  straps  with  %-in. 
bolts  and  run  alternately  to  the  different  cables,  to  which 
they  are  fastened  with  2'-Y4^V4-h\.  cable  bands  and  %-in. 
bolts.  Every  3614  ft.,  however,  which  is  equal  to  every 
tenth  suspender  or  every  fifth  truss  panel,  there  is  a 
heavier  suspender  consisting  of  IVg-in.  round  iron,  which 
runs  from  the  floorbeam  to  the  center  cable  and  pulls 
simultaneously  on  all  five  cables  by  means  of  a  %-in 
U-bolt  that  goes  through  a  2y2xi/o-in.  oblong  cable  band 
encircling  all  five  cables,  which  are  kept  in  their  relative 
positions  by  wooden  separators. 

All  floorbeams  suspended  by  1%-in.  rods  are  about  4  ft. 
longer  than  the  other  beams,  for  the  purpose  of  bracing 
the  top  chords  of  the  trusses  against  the  ends  of 
the  floorbeams  with  5x5-in.  braces.  These  braces  keep 
the  trusses  in  line  and  prevent  buckling  of  the  top  chords. 


THE  OLD  ST.  JOHN  SUSPENSION  BRinOE.  WITH  RAILWAY  CANTILEVER  BEHIND  IT 

A  new  steel  arch  highway  bridge  has  been  buUt   between  suspen.sion  bridge  and  cantilever,  and  the  suspension  bridge 

has  been  taken  down 
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\'\n-  ^'luirilinj;  tin-  lirid^rc  a^^ainsl  liitci;il  ()S(illiili<iiis  it 
was  provided  witli  two  sys{(Mns  of  wind  l)nuinj; — (iiic, 
iiiidiT  tloor,  coiisistinjj  of  rjxd-iii.  tiinlicr  holtt'd  to  (lie 
lloorlH'anis  mid  runiiiiijx  dia^ronally  I'n'iii  the  first  to  tlic 
lil'tli,  tlu'ii  to  the  tt'iitli,  I'tc,  truss  panel;  and  nnullicr, 
Dvcrhead,  consistinj,'  of  '^-in.  wiro  strands  aiul  iiinnin;,' 
(lia.i;-onally    from    the   caMc   saddles   to   tlie   ciiltli'   liands 


>tratilieMliun  of  the  ruck,  tln'  cn^infcis  did  nut  think 
an  arch  advisahle  and  reconinicndcd  a  truss  hrid;f(!.  'i'he 
two  truss  sjmns  arc  res}H'ctively  l-il>  ft.  !>  in.  and  27!)  ft. 
10  in.  h\\\'^,  center  to  ceider.  The  Dominion  Bridge  Co. 
liuill    llii'in. 

The  old  suspension  hridj,'e  was  huilt  in  1 8.5.5,  under  tiie 
sn|)erintcn(h'nce  of  A.  T.  Tomlinson.      Its  span  hetween 


which  correspond  with  the  lirst,  fifth,  tenth,  etc.,  truss  tower  centers  was  201)  ft.  !)  in.,  and  tiie  span  of  still'enin;^ 
panel.  The  side  thrust  of  these  wire  diaj,'ona!s  is  taken  trusses  was  19:5  ft.  !)  in.  The  roadway  was  1(>  ft.  wide 
up  hy  struts  wiiicii.  in  form  of  ilowe  trusses,  connect  the  in  the  clear.  It  was  suj)ported  Ijy  two  slrai/fht-wire  wire- 
two  systems  of  caliles  at    the   tenth  and  twentieth   truss  wra|i])ed  eahlos  of  T)!/,  in.   tinisiied  diameter,  resting  (m 
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NEW  AND  OLD  BRIDGES  ACROSS  ST.  JOHN  RIVER  GORGE  AT  GRAND  PALLS,  N.  B. 
Old  suspension  bridge  built  1855,  removed  1915;  span  209   ft.  9  in.     New  bridge  erected  by  cantilever  method  in  1915; 

main  span  279  ft.  10  in. 


panels,  where  they  are  secured  to  upright  wooden  posts 
which  run,  in  an  inclined  direction  parallel  with  the 
suspender,  from  the  floorbeam  to  the  cables.  In  addition 
to  the  two  systems  of  wind  bracing,  as  described,  there 
are  a  number  of  side  guys  which  from  the  rock  at  each 
end  of  the  bridge  run  to  various  points  of  the  floor. 

Each  cable  is  composed  of  290  straight,  parallel  No. 
9  wires,  forming  a  strand  of  2%-in.  diameter  before  be- 
ing wrapped,  but  of  3-in.  diameter  after  having  been 
served  with  a  close  wrapping  of  No.  12  wire.  The  cables 
rest  on  substantial  granite  masonry  towers,  and  from  1.50 
to  180  ft.  back  of  the  latter  they  are  anchored  to  the 
natural  rock  with  4-in.  pins.  The  towers  are  52  ft. 
high  above  the  floor  and  measure  15  ft.  square  at  the 
base  and  5  ft.  8  in.  at  the  top  below  the  coping  stone. 

Grand  Falls  Bridge  Similar  But  Smaller 

The  Grand  Falls  suspension  bridge  also  crossed  the 
St.  John  Eiver,  in  New  Brunswick,  but  about  210  mi. 
above  the  Eeversible  Falls  bridge  at  the  mouth  of  the 
river.  While  the  gorge  is  similar  to  that  at  the  town  of 
St.  Jolm,  though  much  narrower,  the  type  of  bridge 
selected  for  the  new  structure  is  very  different  from  the 
St.  John  arch.     On  account  of  the  unsatisfactory  vertical 


stone  towers  21  ft.  41/2  in.  higii  above  the  floor  and  an- 
chored 125  ft.  back  of  the  towers.  The  cables  were 
cradled  slightly,  being  18  ft.  apart  in  midspan  and  20 
ft.  7  in.  apart  at  the  tower.  Suspenders  of  %-in.  round 
iron  were  hung  from  a  3%x%-in.  cable  band,  and  car- 
ried at  the  lower  end  a  3x%-in.  iron  strap  passing  under 
the  floorbeam  and  connected  to  the  suspender  by  a  %- 
in.  bolt  passing  through  both  ends  of  the  strap  and  an 
eye  at  the  lower  end  of  the  suspender. 

The  hard-pine  floorbeams,  spaced  3  ft.  41/^  in,  apart, 
were  4x13,  except  that  every  fourth  one  was  5x13  and 
was  extended  out  to  take  an  inclined  brace  to  the  top 
chord  of  the  stiffening  truss.  An  unusual  feature  of 
the  floorbeams  was  that  they  were  cut  longitudinally  to 
a  crown  of  3  in.,  the  end  depth  being  10  in.  The  floor 
consisted  of  two  courses  of  2-in.  spruce. 

Stiffening  trusses,  16  ft.  6  in.  apart,  3  ft.  9  in.  high, 
rested  on  top  of  the  floorbeams  and  were  connected  to 
them  by  the  %-in.  vertical  truss  rods,  going  through  the 
floorbeams  and  through  special  2x6-in.  bottom  chords 
under  the  floorbeams. 

The  span  was  braced  laterally  by  a  number  of  wire- 
cable  side  guys  running  from  various  points  of  the  trusses 
to  anchorages  in  the  rock  at  the  end  of  the  bridge. 
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Coiacre^©  I^s^nH^yj^s^y  Tipes^les 

Concrete  trestles  (or  l)ridges  having  a  series  of  sliort 
slab  spans)  are  ])eing  used  on  a  number  of  railways  at 
points  where  ordinary  pile  trestles  of  low  height  would 
be  used  in  new  construction  or  have  been  used  in  ])re- 
vious  construction.  Such  strudffires  are  of  two  types — 
one  having  concrete  pile  bentsf  and  caps  and  the  other 
having  thin  concrete  piers  to  carry  the  slabs  forming 
the  spans. 

An  example  of  the  latter  type  of  construction  is  a 
bridge  on  the  Kansas  City  Southern  Ry.,  near  Ander- 
son, Mo.,  the  design  of  which  is  shown  in  the  accom- 
panying drawing.  The  bridge  has  eight  spans  of  121^ 
ft.  in  the  clear  (between  piers),  with  a  headway  of  5 
to  10  ft.  It  carries  the  ordinary  ballasted  track  con- 
struction. 

Details  of  the  PiEiis  and  Ahutments 
Tlie  piers  are  of  reinforced-eoncrete,  30  in.  thick,  with 
broad  footings,  no  foundation  piles  being  used.  The 
concrete  is  proportioned  1:2:4,  and  the  reinforcement 
consists  of  sqiuire  twisted  bars  of  medium  openheartli 
steel,  arranged  as  shown.     The  abutments  are  of  open 


tliis  space  is  filled  with  cement  mortar  and  a  zinc  plate 
../j  in.  thick  is  placed  between  the  mortar  joint  and  the 
slab,  this  plate  extending  over  the  full  area  of  the  bear- 
ing surface. 

Concuete-Slaij  Sui'ehsthuc'TUre 

The  deck,  or  sui)erstructure,  consists  of  a  double  row 
of  concrete  slabs,  which  are  cast  at  a  convenient  place 
and  set  in  position  by  derrick  cars  when  the  piers  are 
completed.  Each  slab  is  11^  ft.  long  and  7  ft.  wide, 
witii  a  curb  wall  along  one  side,  so  that  the  two  slabs 
form  a  trough  to  contain  the  ballast.  The  minimum 
thickness  is  2;U/^  in.,  at  the  inner  side,  where  grooves 
in  the  faces  of  the  slabs  form  vertical  drain  holes. 

The  concrete  for  the  slabs  is  mixed  1:2:4.  The  steel 
reinforcement  consists  of  longitudinal  square  twisted 
l)ars  (having  the  ends  bent  as  shown),  with  transverse 
luirs,  and  vertical  transverse  stirrups  looped  luider  the 
horizontal  bars.  For  hoistings  each  slab  has  two  stir- 
rups, or  shackles,  set  at  an  angle  of  G0°,  the  top  of  the 
concrete  having  a  pocket  around  the  projecting  loop. 

The  slabs  are  set  with  their  ends  i/^  in.  apart,  the 
spaces  being  fdled  with  asphaltuui  or  some  bituminous 
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Longi+udinal     Bars     of    Slab 
CONCRETE  TRESTLE  WITII  PIERS  AND  SLAB  DECK  SPANS;  KANSAS  CITY  SOUTHERN  RY. 


l)ox  form,  with  end  wall,  bottom  and  side  walls  jiar- 
allel  with  the  track.  They  are  embedded  in  the  eml 
of  the  fill.  The  concrete  for  the  abutments  is  pro- 
portioned 1:3:5  and  is  not  reinforced. 

The  top  of  each  pier  and  the  bridge  seat  of  each  al)ut- 
ment  have  two  dowels  l^/ixlO  in.  which  enter  1%-in. 
holes  in  the  slab  and  prevent  the  latter  from  creej)ing. 
The  tops  of  the  piers  and  the  bridge  seats  of  the  abut- 
ments are  finished  to  an  elevation  %  in.  below  the  bot- 
tom of  tlie  slabs.     When  the  slabs  are  being  set  in  place. 


])aving  composition.  Each  slab  contains  SVj  cu.yd.  of 
concrete  and  1,115  lb.  of  reinforcing  steel.  The  total 
estimated  weight,  including  GO  lb.  for  the  hoisting  stir- 
rups, is  34,000  lb. 

(J ravel  ballast  is  lillcd  to  a  dc])th  of  18  in.  below  the 
tops  of  the  ties,  the  rails  being  above  the  level  of  the 
curb  walls. 

A  number  of  these  bridges  have  been  designed  and 
built  under  the  direction  of  C.  E.  Johnston,  Chief  En- 
gineer of  the  Kansas  City  Soullicrii  i'y. 
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\uises  of  FcT^^iiMire  nim  Cireosoited 
Wood^EIlocE  Pccwemeimtl 


>  )  XOl'SIS  .1  itiifjiil  slttilji  of  ciisliiil/  rrcosolril 
wuod-bUtck  iKtrniiciils  slniirs  IIkiI  iikuii/  llicorics 
prrviouslii  Iwltl  as  lo  tliv  I'jjevl  of  llw  addilion  of 
coal  t(ir  to  crcosolt'  oil  tire  irholli/  unli'iialilc.  Re- 
sults of  a  si'rirs  of  cr/)/' rim  en  Is  lo  (Iclcriiiini'  the 
hiir  (if  jiciirlnitliiii  of  irootl-jiariiH/  lilocks. 

Some  radiiiil  cliaiiiics  intido  in  tho  spocificalioiis  lor 
cvoosoted  wood-bloi  k  pavoniLMils  tentatively  adopted  liy 
tho  wood-bloek  jjaveinent  siilHonunittee  of  the  Aincriiiiii 
Society  of  Muiiitii)al  Iiuprovenients,  at  the  oonveutioii 
held  in  Dayton,  Oiiio,  Get.  12-1-1,  1915,  were  in  a  larj;;e 
measure  brought  about  by  the  arguments  of  Dr.  Hermann 
von  Sehrenk,  Consulting  Engineer  of  the  Yellow  I'iiu' 
Lumber  ^lanufaeturers'  Association,  whose  paper,  "Oil 
Spei'ilicatiou  for  Creosotcd  Wood  Block,"  aroused  much 
interest  and  discussion.  This  pajier  contains  a  collection 
of  data  gathered  from  an  extensive  investigation  of  ex- 
isting wood-block  ])aveuicnts,  which  should  be  of  great 
interest  to  every  nuinicii)al  engineer  contemplating  this 
type  of  paving  construction.  The  following  article  is 
based  on  Dr.  Von  Schrenk's  paper. 

Heretofore,  discussion  of  wood-paving  block  specili- 
eations  have  been  largely  theoretical.  These  discussions 
have  dealt  with  the  relative  advantages  or  disadvantages 


FIG.    1.     CROSS-SECTIONS    THROUGH    MIDDLE    OP   DEFEC- 
TIVE   WOOD-PAVING    BLOCKS.     ST.     LOUIS,    MO. 
Sections   show    nature   of   failure 

of  straiglit  coal-tar  creosote,  additions  of  refined  coal  tai 
to  creosote,  water-gas  tars,  etc. — theories  unsupported  by 
experience  and  clouded  by  a  general  lack  of  knowledge 
as  to  what  the  various  terms  meant;  even  at  the  Dayton 
convention  there  was  a  difference  of  opinion  as  to  just 
how  to  define  commercial  creosote. 

Actual  Experience  with  Creosote  Preservatives 

A  study  of  European  specifications  for  wood-preserving 
oils  has  likewise  shown  wide  variation  in  requirements, 
but  at  the  same  time  uniformly  satisfactory  results.  All 
these  specifications,  however,  distinctly  require  that  the 
oil  shall  be  a  coal-tar  creosote  derived  from  strictly  pure 
coal  tar.  European  experience  has  further  shown  that 
any  good  creosote  derived  from  pure  coal  tar  injected  in 
proper  quantities  into  sound  seasoned  timber  protects  the 


liiiilici'  from  (Ici  ay  lor  2')  or  more  years.  The  particular 
IMiiciitage  of  naj)hllialene,  tar  acids,  etc.,  apjiears  to  lia\(! 
\ery  little  lo  do  with  results. 

.Aciing  on  tiio  theory  that  the  ( liaracter  of  the  oil  is  of 
relatively  small  importance  in  the  success  or  failure  of 
creosotcd  wood-block  pavements.  Dr.  Von  Sehrenk  made 
a  careful  examination  of  a  large  numljer  of  American 
street  pavements  from  10  to  15  yr.  old.  The  results  of 
(licse  cxaniiiiiitions  clearly  showed   that   in   the  majority 


FIG.  2.    TOP  VIEW  OF  DEFECTIVE  ST.  LOUIS  BLOCKS 

of  cases — practically  universally — failures  ami  defects  in 
streets  paved  with  creosotcd  yellow-pine  blocks  could  be 
attributed  to  improper  laying,  poor  foundations,  omis- 
sion of  expansion  joints,  want  of  ])roper  drainage,  etc. 
Failures  caused  by  decay  of  the  blocks  were  far  less 
numerous,  and  such  failures  were  usually  in  compara- 
tively old  pavements. 

Very  thorough  examinations  were  made  of  two  wood- 
paved  streets  in  St.  Louis,  Mo.  In  addition  to  removing 
many  of  the  decayed  blocks  a  careful  examination  was 
made  of  the  sound  blocks  in  the  immediate  vicinity  of 
those  decayed.  Oil  was  extracted  from  the  sound  blocks 
and  analyses  made,  which  were  compared  with  the  anal- 
yses of  the  oils  originally  used.  On  both  streets  what  are 
usually  known  as  extremely  light  oils  were  used;  one 
showed  evidences  of  petroleum  adulteration. 

The  causes  of  failure  in  these  blocks  are  laid  to  one  or 
more  of  the  following:   (1)   Insufficient  amount  of  oil; 


PIG.    3.     CROSS-SECTION    THROUGH    MIDDLE    OF    BLOCKS 
SHOWN  IN  FIG.  2 
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(2)  poor  penetration,  particularly  of  the  sapwood  ;  (.'i) 
use  of  oil  containing  petroleum  compounds  instead  of  one 
of  strictly  coal-tar  origin  ;  (  1 )  insufficient  absorption  due 
to  higli  water  content  in  tlie  sapwood;  (5)  use  of  a  very 
li"ht  naphthalene-containing  oil,  a  large  percentage  of 
which  had  evaporated  from  the  blocks. 

None  of  the  blocks  treated  with  a  straight  coal-tar  oil 
showed  decay  in  any  of  the  sapwood  which  still  contained 
the  preservative,  which  could  not  be  said  of  the  blocks 
treated  with  the  oil  containing  petroleum. 

Similar  examinations  were  made  of  streets  in  Tolcdi), 
Ohio,  which  served  to  indicate  even  more  strongly  than 
those  in  St.  Louis  that  the  two  factors — poor  quality  of 
oil  (that  containing  petroleum  additions)  and  insufficient 
penetration — had  in  all  probability  caused  the  failures. 
The  failure  of  blocks  in  a  pavement  in  Charleston,  S.  C, 
was  traced  to  the  nse  of  a  straight  water-gas  oil  and  very 
poorly  penetrated  blocks. 

Efficient  penetration  depends  on  the  condition  of  the 
timber — its  water  content  and  soundness;  on  the  clyar- 
acter  of  the  wood  treated;  on  the  volume  of  oil  injected; 
to  a  slight  degree  on  the  character  of  the  oil  used — that 
is,  the  percentage  of  insoluble  matter ;  and  on  the  tempera- 
ture employed  during  the  treating  process. 

From  his  own  investigations  Dr.  Von  Schrenk  has 
come  to  the  conclusion  that  in  treating  paving  blocks  the 


FIG.  4.    TOP  VIEW  OF  SOME   DEFECTIVE  BLOCKS  FROM 
CHARLESTON,   S.    C. 

absorption  and  penetration  are  determined  by  two  fac- 
tors—  (1)  The  individual  characteristic  of  the  piece  of 
wood  to  be  treated,  that  is,  the  natural  density  and  the 
percentage  of  water  contained  in  the  individual  stick, 
and  (2)  the  volume  of  the  oil  injected. 

The  densest  piece  absorbs  the  least  quantity  of  oil,  the 
most  porous  piece  the  highest  quantity,  when  both  arc 
treated  in  the  same  charge  under  the  same  conditions. 
Pieces  with  high  water  content  absorb  less  oil  than  those 
with  low  water  content.  A  charge  into  which  an  average 
of  20  lb.  per  cu.ft.  of  creosote  is  injected  shows  better 
penetration  than  one  in  which  only  10  lb.  per  cu.ft.  is 
injected. 

Experiments  To  Deteumixk  Law  of  Pexetkatiox 

In  order  to  determine  the  law  of  penetration  for  jiaving 
blocks,  a  number  of  experiments  were  made,  using  both 
a  solution  of  coal  tar  and  creosote  oil  and  a  straight  creo- 
sote oil.  Five  different  tests  were  conducted,  each  at  a 
different  treating  plant.  In  each  case  100  paving  blocks, 
picked  at  random,  Avere  carefully  w-eighed  individually 
before  treatment.  Each  block  was  carefully  numbered 
for  identification. 

These  100  blocks  were  treated  in  a  regular  charge,  and 
immediately  after  the  treatment  the  blocks  w^ere  weighed 
again,  to  determine  the  amount  of  oil  absorbed.    The  re- 


sults of  these  five  tests  were  plotted  on  diagrams.  There 
were  two  diagrams  for  each  test,  one  set  showing  the  vari- 
ation in  absorption  in  the  100  blocks,  without  relation  to 
the  weight  of  the  individual  blocks  before  treatment.  At 
the  bottom  of  the  diagram  two  scales  were  given,  the 
lower  one  showing  the  immber  of  ounces  absorbed,  the 
upper  showing  the  number  of  pounds  per  cubic  foot.  In- 
dividual crosses  were  used  to  show  the  number  of  paving 


CROSS-SECTION    THROUGH 
SHOWN  IN  FIG. 


MIDDLE    OF    BLOCKS 
4 


blocks  which  absorbed  the  quantity  of  oil  indicated  by 
the  figures  at  top  and  bottom. 

A  study  of  these  charts  shows  that  no  matter  what  kind 
of  oil  was  used,  no  matter  at  what  plant  the  blocks  were 
treated  and  irrespective  of  the  condition  of  the  timber  at 
the  time  of  treatment,  there  was  a  small  number  of  blocks 
in  each  case  which  absorbed  a  comparatively  .small  quan- 
tity of  oil.  Similarly  a  small  number  of  blocks  absorbed 
a  comparatively  large  quantity  of  oil,  and  between  these 
two  there  were  various  degrees  of  absorption ;  but  the 
largest  number  of  blocks  invariably  fell  near  the.  point 
which  gives  the  intended  average  absorption. 

The  other  set  of  charts  shows  the  relation  between  the 
weight  of  individual  blocks  and  the  amount  of  oil  ab- 
sor1)ed  per  cubic  foot  in  those  blocks.  These  charts  also 
show  that  irrespective  of  the  kind  of  oil  used  or  the  kind 
of  timber,  there  is  a  definite  relationship  between  the 
weight  before  treatment  and  the  amount  of  oil  absorbed. 
The  denser  and  heavier  the  block  the  smaller  is  the  quan- 
lity  of  oil  which  it  absorbs.    That  there  is  an  important 


^! 
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FIG.   6.     EFFECT  OK   citl^dSdTK   (HI. 

Cross-sections  of  Southern  yeUow  pine  paving  blocks  treated 
with   English  distillate  creosote  oil 
Ounces  of  oil  absorbed  per  block: 

Top    row     24  23  22  20         19  18  l.^i 

Middle   row    14  13  12  12  12  11  10 

Bottom    row    10  9  9  8  7  7  6 
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rt'liitioii  lictwccii  (lie  iiinoiiiit  of  oil  nltsorlicd  per  hlnck  and 
llu'  pi'iU'tnilioM  is  ol'  coiii'si'  obvious.  Blocks  wliicli  iili- 
soil)i'(l  oiilv  2  oz.  of  oil  sliowi'd  a  far  dill'cifiil  |iriii'|  inliuii 
from  Uiosi;  wliicli  alisorhcd  .'iO  oz. 

OONCM'SIONS    riiOM    ACCUMUI.ATKI)    DaTA 

Till'  coiuliisioMs  draw  II  froin  all  tiicsc  cxiii'iiiiicnls  and 
du'  examinations  of  ac  liial  idndiliuns  in  (lie  sticct  ai'c 
(liat  a  liioidUL,!!  |»'nct lalion  of  ('\('i'_v  block  is  ini|iossil)lc, 


FIG.   7.      EFFIiCT   UF   COAL-TAIl-CliEt:iSOTI':   SOLUTION 

Cross-sections  of  yellow   pine   paving-  lilocks  treated  with 
coal-til r-cieosote    .solution 

Ounces   of  oil   absorbed   per  block: 


Top   row    3 

Middle   row    ](! 

Bottom    row    2(i 
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24          23  23          23          22          22 
Analysis  of  Oil 

Sample  number    3026 

Specific  gravity  at   38°   C.  =  1.110 

Distillation:    200°  C.  2.07o 

210  3.7 

23.'')  22.2 

270  36.7 

315  4.5.2 

355  57.7 

Residue:  42.3 

but  that  a  thorougli  penetration  of  the  sapwood  is  aliso- 
lutely  essential  for  tiie  preservation  of  the  block.  This, 
Dr.  Yon  ►Schrciik  claims,  can  he  easily  obtained,  provided 
sufficient  quantities  of  oil  are  used  and  jirovided  that  the 
process  of  injection  is  properly  conducted,  irrespective  of 
whether  a  straight  creosote  distillate  oil  or  a  solution  of 
a  reasonable  amount  of  coal  tar  and  creosote  is  used  for 
preservative. 

As  to  bleeding  of  newly  laid  wood-block  pavements, 
Dr.  Von  Schrcnk  is  sure  that  both  the  straight  creosote 
and  the  coal-tar  solution  stand  on  identically  the  same 
basis,  provided  the  method  of  treatment  is  faulty.  The 
criterion  to  be  used  in  specifying  the  preservative  ought 
to  be  only  availability  and  cost.  Both  creosote  oil  and 
creosote  oil  mixed  with  coal  tar  are  available  and  should 
be  used.  A  reasonable  addition  of  coal  tar  to  creosote 
is  held  to  be  good  practice,  but  according  to  Dr.  Von 
Schrenk,  a  straight  coal-tar  product  free  from  the  ad- 
mixture of  other  substances  should  be  specified. 

Wi 
CrosHties  Used  in  Brazil  are  estimated  at  1,500,000  per  an- 
num. The  life  of  each  tie  is  five  to  six  years.  The  woods  used 
are  faveiro,  jacaranda  and  peroba  mirim.  These  woods  are 
high-class,  as  is  also  much  of  the  timber  employed  as  fuel  by 
the  railways.  Consul  General  Alfred  L.  M.  Gottschalk  states 
that  some  effort  has  been  made  by  certain  municipalities  to 
Introduce  wood-block  paving,  but  that  this  paving  has  never 
been  widely  used  In  Brazil,  in  spite  of  the  excellent  and 
suitable  woods  of  the  country. 


TracE  Boltls  of  ABloy  Steel 

The  important  part  played  by  the  bolls  in  a  rail  joint 
is  well  understood  by  every  (Jiigineer  wlio  bas  made  a  study 
of  rail-joint  (b^sign.  It  is  absolutely  necessary  thai  (be 
angle  bars  be  held  (irmly  against  the  head  and  tbe  fdol 
of  Ibc  rail  in  unlcr  Ibat,  they  shall  act  with  Ibe  rail  in 
stilVciiing  Ibe  joint.  With  track  bolts  made  of  ordinarv 
steel,  however,  it  is  very  common  for  sucb  an  initial  stniss 
to  be  put  on  them  in  screwing  tbem  up  tiiat  tiie  bolts 
will  be  stretelied  beyond  tbe  ela.stic  limit  and  will  fail 
under  tbe  shocks  of  service.  Tt  is  undesirable  to  increase 
llir  (iianii'tcr  of  track  bolts,  as  this  means  a  largci-  liole 
Ihnuigb  the  wcl.  of  llu!  rail. 

A  very  important  development,  in  track  material  was 
brougbt  out  some  four  years  ago  by  tbe  rcnnsylvania  Steel 
Co.,  which  at  that  time  began  manufacturing  track  bolts 
of  its  special  Mayari  steel.  It  will  be  i'(!called  by  many 
of  (be  readers  of  Enf/int;erin(/  Neios  tiiat  this  product  of 
tlie  Pennsylvania  Steel  Co.  is  a  natural  nickisl-ebrome  steel 
manufactured  from  iron  deposits  on  the  north  side  of  the 
island  of  Cul)a,  which  contain  a  eertaiii  pereentjige  of 
nickel  and  chromium.  Deposits  of  this  ore  arc  enormous 
in  extent,  and  it  is  mined  by  proeesscjs  quite  similar  to 
tliose  u.sed  in  mining  the  Mesaba  iron  ore.  This  mate- 
rial is  now  used  in  various  clas,ses  of  steel  products  by 
tii(!  Pennsylvania  Steel  Co.  One  importfint  application 
(tf  interest  to  engineers  is  the  steel  structural  sha[)es 
for  tlie  new  Mississippi  Eiver  bridge  at  Memphis. 

IMayari  steel  contains  about  1  to  11/2%  nickel  and 
from  0.2  to  0.5%  of  (;hromium.  In  the  manufacture  of 
track  bolts  this  alloy  steel  is  heat-treated,  producing  a 
material  with  an  ultimate  strength  of  over  1 00,000  lb.  ])er 
sq.in.  and  an  elastic  limit  of  over  75,000  lb.,  a  reduction 
of  area  of  at  least  40%  and  an  elongation  of  at  least 
15%  in  2  in.  These  are  specification  limits,  and  much 
of  the  material  runs  considerably  higher  than  the  above 
in  elastic  limit  and  ultimate  strength.  Bolts  of  this 
type  are  used  exclusively  by  the  Pennsylvania  Steel  Co. 
in  its  best  grade  of  frog  and  switch  work.  The  Penn- 
sylvania Eailroad  Co.  has  adopted  these  bolts  for  frogs 
and  purchased  large  quantities  for  use  in  rail  joints. 
The  Pennsylvania  R.R.  specifications  for  ordinary  splice 
bolts  call  for  steel  with  an  elastic  limit  of  28,000  to 
33,000  lb.  per  sq.in.  It  has  been  shown  that  a  track- 
man can  steadily  apply  a  load  of  45,000  lb.  with  an  or- 
dinary short  wrench,  and  possibly  as  high  as  60,000  lb. 
if  he  applies  his  full  force  or  u,ses  a  pipe  handle  to  length- 
en the  wrench  for  his  convenience. 

Tests  on  track  bolts  of  ordinary  steel  and  heat-treated 
alloy  steel  are  recorded  in  a  recent  bulletin  of  the  Rail- 
way Engineering  Association  by  Earl  Stimson,  Engi- 
neer of  Maintenance-of-Way,  Baltimore  &  Ohio  R.R.  The 
object  was  to  show  tbe  relation  between  the  elastic  limit 
of  the  bolts  and  tbe  loads  put  upon  them  ])y  the  use  of 
wrenches  of  various  length.  With  ordinary  bolts  the 
elastic  limit  was  exceeded  when  42-in.  wrenches  were 
used,  running  as  high  as  42,600  lb. 

Prom  these  tests  it  was  concluded  that  for  ordinary 
bolts  the  use  of  wrenches  over  36  in.  long  not  only  in- 
volves the  risk  of  stressing  the  bolts  beyond  their  elastic 
limit,  but  so  injures  the  nuts  as  to  necessitate  cut- 
ting them  for  removal.  With  the  alloy-steel  bolts,  not 
even  a  48-in.  wrench,  under  any  kind  of  normal  applica- 
tion, could  give  a  pull  anj'where  near  the  elastic  limit. 
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Tlic  liiv'j:,e  new  pumpin^^  station  of  the  City  of  lUill'alo, 
wliicli  lias  been  under  Avay  for  several  years  at  Porter  Ave., 
is  now  practically  complete  and  is  in  service.  The  Bun'alo 
Common  Council  lias  adopted  the  name  "Col.  Francis  G. 
Ward  Pumping  Station"  for  this  jilant  in  place  of  the 
old  common  and  unoflicial  designation  of  Porter  Ave. 
station.  This  has  been  done  to  honor  the  memory  of 
Colonel  Ward,  whose  recent  death  ended  20  years  of  con- 
spicuous service  as  Chief  of  the  Bureau  of  Water  and 
as  Commissioner  of  Public  Works. 

The  Buffalo  water-works  were  started  in  184!)  by  a 
private  comjiany.  The  city  purchased  the  plant  in  1868 
when  the  city  had  a  population  of  100,000  and  a  daily 
consumption  of  4,000,000  gal.  Then  all  water  was  pumped 
from  the  Niagara  River  by  a  4,000,000-gal.  Cornish  i)ull 
engine  (made  in  1851  by  I.  P.  IMorris,  of  Philadcl])hia) 
and  a  6,000,000-gal.  beam  engine  (made  by  Shepard  Iron 
Works,  of  Buffalo,  in  1866).  The  supply  was  much  con- 
taminated with  sew^age.  As  the  city  grew,  the  pipes  were 
extended,  additional  pumps  were  erected  and  iiaphazard 
additions  were  made  to  the  station  building  to  house 
them. 

The  first  improvement  under  city  administration  was 
the  construction  of  a  new  intake  in  the  center  of  the 
Niagara  River,  placed  there  on  the  old  theory  that  run- 
ning water  purified  itself.  In  si^ringtime  the  ])umps  were 
choked  with  slush  ice.     From  the  beginning  of  Colonel 


tract  was  let  for  the  construction  of  a  new  intake  tunnel 
and  intake  from  Emerald  Channel.  Wiiile  the  new  tun- 
nel was  being  built,  the  foundations  were  laid  for  the 
new  pumping  station.  In  1909  a  contract  was  let  for  the 
sui)erstructure,  but  the  completion  of  the  building  was 
delayed  because  of  an  unfortunate  accident  by  which  the 
roof  trusses  fell. 

General  Design  of  Station 

The  Ijuilding  is  of  brick,  with  terra-cotta  trimmings, 
a  dressed-stone  i)ase  and  a  concrete  and  tile  roof.  It  is 
fireproof  throughout.  The  general  appearance  is  shown  in 
Fig.  1  and  the  arrangement  in  Fig.  2.  The  engine  room 
is  90  ft.  wide  by  364  ft.  long  and  has  foundations  for 
eight  30,000,000-gal.  triple-expansion  steam  pumps.  Five 
of  these  have  been  installed.  In  back  of  the  engine  room, 
and  at  right  angles  to  it,  is  a  boiler  room  100x200  ft., 
with  a  4r)xl00-ft.  coal-storage  space  back  of  that.  The 
boiler  room  has  been  designed  for  16  boilers,  in  two  rows 
of  eight,  and  has  two  brick  stacks  250  ft.  high  and  11 
ft.  in  diameter  at  the  top.  Only  one  row  of  boilers  has 
been  installed.  The  rated  ca])acity  of  each  boiler  is  750 
hp. ;  each  has  7,500  ft.  of  heating  surface  and  is  equipped 
with  moving-grate  stokers  and  superheaters.  Coal  is 
brought  in  from  the  New  York  Central  tracks.  A  con- 
veyor receives  coal  from  the  car  and  delivers  it  into  the 
shed  or  the  boiler  bunkers.  The  same  conveyor  feeds 
from  the  storage  shed  into  the  bunkers.  The  coal  tracks 
have  a  spur  to  the  south  end  of  the  engine  room,  and 
the  crane  tracks  for  the  engine  room  run  out  over  it. 


FIG.   1.      THE  COL.   FRANCIS  G.   WARD  PUMPING  STATION,   BUFFALO,  N.  Y. 


Ward's  connection  with  the  City  Water  Department,  an 
intake  in  Emerald  Channel  and  a  duplicate  pumping 
station  at  the  foot  of  Porter  Ave.  were  advocated.  The 
plans  were  examined  and  recommended  by  experts  sev- 
eral times,  but  nothing  was  done  \ip  to  the  time  when  he 
became  Commissioner  of  Public  Works.     In  1907  a  con- 


so  that  the  30-ton  crane  can  pick  up  a  shipment  and  place 
it  anywhere  in  the  engine  room. 

A  40x235-ft.  extension  to  the  rear  of  the  north  end  of 
tiie  engine  room  contains  the  storeroom  and  the  oflice 
of  the  plant  eu'^ineer.  A  similar  extension  to  the  rear 
at  the  south  end  of  the  engine  room  contains  the  ma- 
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FIG.  2.     GENERAL  PLAN  OF  THE  COL.  FRANCIS  G.  WARD   PUMPING  STATION,  PORTER  AVE.,  BUFFALO 


chine,  !)lacksinitli,  carpenter  and  paint  shops,  and  a  small 
laboratory. 

Adjoining  the  boiler  room  on  the  north  side  is  a 
small  electric  plant  for  lighting  the  station  and  grounds, 
and  for  supplying  power  to  the  small  pumps  and  otlier 
machinery.  This  plant  will  also  furnish  light  and  power 
for  the  department  storehouse,  a  short  distance  off,  and 
to  the  intake  pier,  on  which  some  little  apparatus  is  in- 
stalled. 

Wells;  Venturi  and  Valve  Rooms 

Adjoining  the  boiler  room  on  the  south  side  is  a  hot- 
well  to  which  the  condensed  steam  returns  from  the 
engines.  Alongside  the  Well  are  two  steam  boiler-feed 
pumps  with  a  feed-water  heater  and  purifying  system. 

In  the  rear  of  the  engine  room  is  a  covered  suction  well 
20  ft.  wide  and  325  ft.'  long,  with  the  water  in  it  20  ft. 
deep.  It  is  supplied  through  two  covered  canals  extend- 
ing from  the  shore  shaft  of  the  new  12-ft.  tunnel  and 
•so  divided  by  gates  that  any  part  of  the  canals  or  pump- 
suction  wells  can  be  cut  off  for  cleaning  without  inter- 
fering with  the  rest  of  the  canals  or  wells. 

One  of  the  most  interesting  features  of  the  entire  sta- 
tion is  the  provision  of  venturi-meter  and  valve  rooms 
in  front  of  the  engine  room.  The  meter  room  is  55x235 
ft.  and  is  built  below  the  ground  grading  line.     In  it 


are  five  48-in.  venturi  meters — one  in  the  discharge  of 
each  pump.  In  front  of  the  meter  room  is  the  valve 
room,  45x300  ft.,  also  built  below  the  grade  line.  In 
this  chamber,  as  shown  in  Fig.  4,  the  48-in.  discharge 
lines  from  the  engines  pass  at  right  angles  over  two  pairs 
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FIG.    3.    SECTION    THROUGH    BOILER    ROOM 


February  3,   1916 
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of  60-iii.  cast -iron  jiipe  lines  extending  into  the  city  dis- 
tribution sysli'iii.  One  is  on  the  high  service  and  the 
other  on  the  low.  Each  48-in.  pipe  is  connected  to  tlic 
four  60-in.  pijx's  hy  36-in.  T's  and  a  SG-in.  hydraulically 
operated  valve.  A  pump  can  be  changed  from  one  service 
to  another,  in  less  than  5  min.,  by  opening  and  closing 
two  3(i-iii.  valves. 

iMI'IiOVING  TIIK   Ol.D   STATION;   STATISTICS 

While  the  new  station  has  been  under  way,  the  old 
Massachusetts  Ave.  station  has  been  entirely  rebuilt  into 
a  modern  fireproof  biiilding.  The  old  horizontal  pumps 
have  all  been  removed  and  four  new  30,000,000-gal.  verti- 
cal triple-expansion    units    have    been   erected    in    tlieir 


PLAN  AND  SECTION  OF  VENTURI  AND  VALVE  ROOM 


plac(>s.  Two  of  the  old  30,000,000-gal.  vertical  triple- 
expansion  pumps  remain — overhauled  and  put  in  good 
condition. 

The  boiler  rooms  of  the  old  station  have  also  been  re- 
built, furnished  with  new  brick  chimneys  and  equipjjcd 
with  sixteen  300-hp.  horizontal  tubular  boilers  each  and 
four  600-hp.  water-tube  boilers. 

The  present  population  of  Buffalo  is  475,000.  The 
total  consumption  for  the  year  ending  June  30,  li)15,  was 
52,8i)6  million  gallons,  of  which  15,548  million  passed 
through  meters.  The  average  daily  consumption  was 
148.1  million  gallons,  giving  312  gal.  per  capita  per  day. 
The  total  cost  of  sui)])lying  water  per  million  gallons, 
figured  on  the  total  maintenance  item  of  the  department 
(old  station  only),  was  $11.07.  The  total  cost  of  sup- 
plying water,  including  the  interest  on  bonds,  was 
$19.53  per  million  gallons  during  the  same  fiscal  year. 


HOLLY    KNOINR   NO.   1;   COL.    FRANCIS   G. 
PUMPING  STATION,  BUFFALO 


The  publir-utiiity  and  I'randiisc  policy  eml)odic(l  in  a 
model  city  charter  siiouhl  he;  so  formulated  as  to  conserve 
and  further  certain  definite  purposes,  according  to  the 
principles  adopted  by  the  Municipal  Program  Committee 
of  the  National  Municipal  League  (North  American 
l>uilding,  Philadelphia),  which  is  engaged  in  framing 
su(  h  a  model  city  charter.  These  purposes  may  be  out- 
lined as  follows: 

1.  To  secure  to  the  people  of  the  city  the  best  public- 
utility  service  that  is  practicable. 

2.  To  secure  and  preserve  to  the  city  as  a  municipal 
corporation  the  fidlest  possible  con- 
ti'ol  ol^  the  streets  and  of  their  special 
uses. 

3.  To  remove  as  far  as  practicable 
the  obstacles  in  the  way  of  the  exten- 
sion of  the  practice  of  municipal  owner- 
ship and  operation  of  public  utilities, 
and  to  render  practicable  the  success 
of  such  ownership  and  operation  when 
undertaken. 

4.  To  secure  for  the  people  of  the 
city  public-utility  rates  as  low  as  prac- 
ticable consistent  with  the  realization 
of  the  three  purposes  above  set  forth. 
It  should  be  no  part  of  such  policy  to 

secure  compensation  for  franchises  or  special  revenues  for 
general  city  purposes  by  an  indire(;t  tax  upon  the  con 
sumers  of  public-utility  services. 

In  formulating  a  policy'  to  carry  out  the  four  purposes 
above  stated  as  desirable,  the  following  principles  should 
be  recognized : 

1.  Each  utility  serving  an  urban  connnunity  should  be 
treated  as  far  as  practicable  as  a  monojjoly  with  the  obli- 
gations of  a  monopoly ;  and  its  operation  within  the  city 
should  be  based  as  far  as  practicable  upon  a  single  com- 
prehensive ordinance  or  franchise  grant  uniform  in  its 
application  to  all  parts  of  the  city  and  to  all  extensions 
of  plant  and  service  as  well  as  to  the  existing  plant  and 
service. 

2.  Every  franchise  should  be  revocable  by  the  city  upon 
just  compensation  being  paid  to  its  owners,  when  the  city 
is  prepared  to  undertake  public  ownership. 

3.  The  control  of  the  location  and  character  of  public- 
utility  fixtures,  the  character  and  amount  of  service  ren- 
dered and  the  rates  charged  therefor  should  be  reserved 
by  the  city,  subject  to  reasonable  review  by  the  courts  or 
a  state  utilities  connnission  where  one  exists. 

4.  Private  investments  in  public  utilities  should  be 
treated  as  investments  in  aid  of  public  credit  and  subject 
to  public  control,  and  should  be  safeguarded  in  every  pos- 
sible way;  and  the  rate  of  return  allowed  thereon  should 
be  reduced  to  the  mininnim  return  necessary  in  the  ca.se 
of  sale  investments  with  a  lixcd  and  substantially  assured 
fair  earning  power. 

5.  The  granting  and  cnrorccniciit  of  francliiscs  and  tlic 
regulation  of  utilities  oi)erating  thei'eunder  should  be  sub- 
ject to  adequate  pul)lic  scrutiny  and  discussion  and  should 
receive  full  consideration  by  an  expert  bureau  of  the  city 
government  established  and  maintained  for  that  purpose, 
or  in  case  the  mair.tenaiu'c  of  such  bureau  is  impractica- 
ble, by  an  officer  or  committee  designated  for  the  purpose. 
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Guardis&i^  Steell  ILocR  Gates 
fromn   Galvain^uc  Actnoai 

l>V     IOdWAIII)   0.    SlIKIt.M  AN* 

'Pile  lock  ill  lilt'  CliMilfs  Kivcr  (hiin  ;it  I'.nstuii  is  ])ro- 
vidi'd  willi  steel  ciiissDii  i^;iles  wliii  li  loll  Imik  iiitn  re- 
cesses ill  the  lock  walls.  The  ^ates  are  su|i|Mirleil  on 
s|)ocinlly  arraiif^ed  trucks,  liavinu  sleel  wheels  ami  I'ar 
sons  nuiiiiiuiiesi!  hroiizi;  axles,  ( m  h  Inirk  heiiiL;  im  lo>eil 
in  a  clianiher  ()|)en  at  the  hottoiii  ami  oiiliiiarily  lilled 
with  water,  althoii,";'!!  this  water  can  he  hlown  out  hy 
coniprt'ssed  air  and  the  truck  chanilier  reached  froni  ahovo 
hy  means  of  an  air  lock. 

The  ])()Ssihility  of  .serious  galvanif  action  between  the 
structural  steel  of  the  gates  and  the  bronze  of  the  axles 
when  immersed  in  .sea  water  was  recognized  when  the 
gates  were  being  designed,  and  tests  were  carried  on  dur- 
ing a   period  of  about  two  years  to  tind  out  whether  a 


which  lia\e  been  removed  after  several  months'  use.  The 
])roteclion  all'orded  appears  to  have  been  complete,  as  the 
sicci  of  the  truck  chambers  becomes  corroded  no  more 
than  the  other  ininu'rs(!(l  parts  of  the  gate.  It  is  possi- 
ble, however,  that  this  is  partly  due  to  the  presence  in 
the  ebandxM's  of  considerable  lubricating  oil,  which  es- 
cajics  from  the  truck  hen  rin;:s,  to  which  it  is  foi-ced  un- 
der pressure,  and  which  ailheres  to  the  steel  plates.  The 
destruction  of  the  zinc  indicates,  howev(!r,  that  galvanic 
action  exists,  and  it  is  pinhahle  that  without  the  zinc 
the  steel  Would  be  vigorously  attacked  in  spite  of  [)aint 
and  oil. 

The  lock  gates  are  painted  inside  and  ont  at  Ica.st  once 
in  two  years  with  pure  red  lead  and  linseed  oil,  which 
has  been  found  to  outlast  any  other  coating  that  has 
been  tried.  The  outside  of  the  gates  above  the  low-water 
line  also  receives  a  coat  of  gray  graphite  paint  to  im- 
prove its  a])pearance. 


SHEETS    OF    ZINC    USED    FOR    PROTECTING    FROM    COR- 
ROSION   LOCK    GATES    OF    CHARLES    RIVER    DAM 

stiggested  .system  of  zinc  plates  could  be  expected  to  af- 
ford any  protection  by  polarizing  the  steel.  These  tests 
were  described  in  Engineering  Nems  of  March  18,  1909. 
They  indicated  that  very  considerable  protection  would 
be  afforded  by  such  means,  the  best  results  being  o))- 
tained  with  the  zinc  in  contact  with  the  steel;  but  as 
such  an  arrangement  was  not  practicable,  it  was  decided 
to  wrap  sheets  of  zinc  around  the  bronze  axles. 

The  lock  gates  have  now  been  in  use  for  about  six  years, 
and  the  zinc  sheets  have  been  replaced  two  or  three 
times  each  year.  The  accompanying  illustration  shows 
the  appearance  of  a  new  zinc  plate  and  of  some  plates 


*Of  Rourke  &  Sherman,  Consulting 
Boston,  Mass. 


Engineers,  6  Beacon  St., 


Watt©ir  CoEastiammpjttBOira  sicadl  Waste 

The  recently  issued  annual  report  of  the  Engineer 
Department  of  the  District  of  Columbia  for  the  year  end- 
ing June  30,  1915,  contains  some  interesting  data  on  the 
water  consumption  of  the  district  and  the  measures  which 
have  been  taken  to  reduce  it  to  reasonable  figures.  'J^hc 
mean  daily  total  consumption  for  the  year  was  52,512,000 
gal.,  which  is  an  average  daily  consumption  per  capita  of 
144  gal.  This,  it  will  be  noted,  is  still  above  the  average 
of  metered  cities. 

The  accompanying  diagram  shows  the  total  daily  con- 
sumption and  the  per  capita  daily  consumption,  the  in- 
crease in  the  number  of  services  and  the  increase  in  popu- 
lation from  1896  to  1905,  when  the  peak  in  water  con- 
sumption occurred;  and  from  1905  to  1915.  In  1905 
the  per  capita  daily  consumption  had  climbed  to  227  gal., 
and  measures  were  then  instituted  to  stop  waste.  The 
decrease  in  per  capita  consumption  since  then  has  been 
33%,  and  it  is  aimed  to  reduce  the  consumption  to  130 
gal.  per  capita  per  day. 

On  the  diagram  are  also  given  the  curves  for  the  number 
of  meters  installed  each  year,  and  the  millions  of  gallons 
daily  in  underground  leaks  in  the  distribution  system 
which  have  been  stopped.  The  total  number  of  meters 
installed  to  June  30,  1915,  was  48,411  on  a  total  number 
of  services  of  68,365,  so  that  30%  of  the  services  are  still 
unmetered.  It  is  estimated  that  the  city  will  be  prac- 
tically 100%  metered  by  1918.  To  stop  underground 
leaks  systematic  pitometer  surveys  are  constantly  being 
made.  During  the  year  1914-15  leakage  at  the  rate  of 
1,828,800  gal.  per  day  was  located  and  stopped,  the  total 
cost  of  this  being  only  $33,500.     A  total  of  382  leaks 


TABLE  OF  SOURCES  AND  DAILY  QUANTITIES  OF  UNDERGROUND  LEAKAGE,  1907  TO  1915,  IN  GALLONS 


Abandoned  taps  and  services . 

Iron  services 

Lead  services 

Wiped  joints 

Couplings 

Stopcocks 

Street  washers 

Joints  on  mains 

Broken  mains 

Valves 

Blowoffs 

Fire  hydrants 

Public  hydrants 

Unclassified 


2,729,000  \ 
327,000 


1.033,900 

1,200,000 

23,500 


1,345,600 

117,000 

62,000 

737,000 

45,000 

2,039,566 


1909-10 

3.55,300 

2,4.38,000 

1.201,900 

710,100 

118,700 

84,800 

1,034,200 
332,000 
89,100 


1910-11 

173,600 

1,. 508,900 

1,237,600 

666,700 

182,900 

43,300 

42,000 

2,562,500 

15,900 

110,900 

176,600 

19,200 

84,200 

97,600 


1911-12 

174,200 

2,329,800 

970,700 

438,100 

123,700 

.53..")00 

10,400 

746,300 

7,000 

27,100 

71, .300 

3,. 500 

."0,200 

103.800 


1912-13 

180,900 

1,988,800 

394,000 

282,300 

75,600 

32.900 

5,700 

062,300 

103,300 

13,200 

6.000 

115.000 

21,000 

15,000 


1913-14 

101,700 

924,000 

471,000 

237,000 

66,900 

16,900 

500 

596,800 

62,200 

6,800 


1914-15 

54,700 

861 ,950 

254,100 

213,500 

20,500 

17,150 


368,800 
300 


500 
12,000 
56,500 


5,120 

500 

32,200 


Total. 


6,364,100         6,921,900         5,115,000         4,196,000         2,552,800         1,828,820 
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uns  found,  and  the  average  waste  per  leak  was   1,800  gal. 

daily. 

'I'o  find  the  382  leaks,  50,054  examinations  (iiu  luding 
ordinary  leaks  at  house  fi.xtures)  were  made,  or  one  leak 
was  found  to  every  132  examinations.  The  extremely  good 
record  made  by  the  pitometer  survey  division  is  ascribed 
chieilv  to  the  introduction,  development  and  successful 
operation  of  the  manograpii  {I'Jiujitieering  News,  Jan.  (i, 
p.  -18).  The  report  of  Paul  Lanliam,  pitometer  operator, 
states  that  "this  instrument  has  proved  of  such  value  as  to 
completely  displace  all  other  pitometer  recording  apparatus, 
and  it  produces  results  heretofore  unobtainable."  The 
number  of  houses  ins])ected  was  17,563,  and  the  number 
of  leaking  fixtures  found  was  1,691,  or  i).6%.  In  1907 
when  ])itometer  surveys  were  begun,  the  ratio  of  house 
leaks  to  house  inspection  was  16%,  which  shows  that  the 
waste  from  this  .source  has  been  greatly  reduced. 

The  accompanying  table  gives  a  summary  of  the  sources 
and  amounts  of  leaks  since  1907. 

The  water  department  of  Washington  is  now  organized 
on  a  profitable  basis,  notwithstanding  water  is  furnished 


The  Brinson  l?y.,  now  the  Savannah  &  Northwestern 
Ry.,  which  runs  from  Savannah  to  St.  Clair,  Ga.,  was 
extended  12  mi.  in  1912-13;  the  grading  being  done  by 
station  work  and  the  extension  surveyed  and  line  put  in 
operation  in  five  months.  The  new  line  has  a  series  of 
undulating  1%  momentum  grades  with  a  maximum  grade 
of  3%,  the  grade  line  as  built  being  so  laid  down  that 
it  can  be  readily  changed  to  a  1  %  maximum  grade.  There 
were  two  reasons  for  this  procedure;  first,  only  $150,000 
was  available  for  construction ;  second,  the  necessity  for 
rapid  work  in  order  to  be  ready  to  handle  the  heavy  fer- 
tilizer shipments  which  go  forward  in  Georgia  between 
the  first  week  in  February  and  the  last  week  in  March. 

The  preliminary  survey  started  on  Sept.  30,  1912.  Lo- 
cation commenced  on  Oct.  7,  grading  and  construction  on 
Oct.  25,  and  track  laying  on  Nov.  20.  The  first  trains 
were  operated  on  Feb.  22,  1913,  and  the  new  road  was  in 
regular   operation   on    Mar.    27.     The    12-mi.    extension 
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free  to  many  institutions.  The  department  closed  the 
year  ending  June  30,  1915,  with  nearly  $100,000  balance. 
The  rate  charged  for  water  on  meter  services  during  the 
year  was  4c.  per  10  cu.ft.  for  all  used  in  excess  of  7,500 
cu.ft.  The  minimum  charge  for  7,500  cu.ft.  is  $4.50  per 
annum.  The  average  annual  payment  where  meters  were 
installed  by  the  District  of  Columbia  was  $5.51.  Water- 
rent  bills  are  delivered  to  the  householder  annually  at  the 
mininuun  rate,  which  allows  the  use  of  7,500  cu.ft.,  or 
5(>,100  gal.  If  on  actual  measurement  water  is  found 
to  be  used  in  excess  of  this  amount,  bills  are  rendered  for 
such  excess  at  the  rate  of  4c.  per  100  cu.ft. 

On  the  water  services  which  are  not  metered,  water  for 
domestic  purposes  is  charged  according  to  the  number  of 
stories  and  frontage.  For  premises  of  two  stories  with  a 
front  width  of  16  ft.  or  less,  the  minimum  rate  is  $5  per 
annum  ;  for  each  additional  front  foot  or  fraction  thereof, 
31c.  is  charged.  For  each  additional  story  one-third  of  the 
charges  as  computed  above  is  added.  For  business  prem- 
ises not  metered,  rates  vary  from  $1  to  $25  per  annum. 
Whore  the  rate  is  $25  or  more,  a  meter  is  required  to  be 
installed  at  the  expense  of  the  consumer. 


from  Waynesboro  to  St.  Clair  included  680  ft.  of  perma- 
nent trestle,  1,230  ft.  of  temporary  trestle  and  2,270  ft. 
of  temporary  log  cribbing  through  swamps.  The  earth 
handled  totaled  only  143,000  cu.yd.  The  work  included 
a  transfer  yard  at  St.  Clair,  where  the  railway  connected 
with  the  tracks  of  the  Georgia  &  Florida  E.R.,  the  loca- 
tion of  .station  sites,  and  three  sidings. 

The  grading  was  done  by  hand  except  for  a  20-ft.  cut 
and  the  28-ft.  fill  at  Beaver  Dam  crossing,  each  about  600 
ft.  long,  upon  which  wheeled  scrapers  were  used.  Work 
went  on  sinmltaneously  all  along  the  line.  There  were 
bridge  gangs  building  trestles,  and  gangs  for  clearing, 
grading  and  track  laying.  The  excavation  was  clay  in- 
terspersed with  strata  of  kaolin,  which  was  very  treach- 
erous when  wet  and  had  to  be  wasted. 

The  laborers  wore  negroes,  and  in  order  to  make  rapid 
progress  the  construction  was  done  by  station  work.  The 
cuts  were  18  ft.  wide  at  the  bottom  and  averaged  3  to  4 
ft.  in  depth.  The  fills  were  16  ft.  wide  at  the  top  and 
from  3  to  4  ft.  deep.  The  sides  of  the  cuts  were  made 
vertical,  as  otherwise  the  kaolin  caused  slides.  The  exten- 
sion M'as  built  by  Westinghouse  Church  Kerr  &  Co. 
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SYNOI'SIS-  'J'lir  iicir  I'liitni  Sldlion  ill  Chiau/o 
will  cut  off  a  Hi'w  slonii-ii'dhr  relief  ."^eirer  and 
some  sewer  oiillels.  As  a  suhslilulr.  ilirerslons  iiiid 
three  new  oullels  linrv  been  Iniill.  One  of  lke.se 
has  lira  roniiiarlinenls,  llie  second  heinf/  for  slorm 
ivaler,  .irliieli  jloirs  over  ii  ireir  irhen  llie  sewer 
proper  Is  rarri/iiu/  ils  full  nipiuUji.  A  J/OO-ft. 
ell  nil'  far  sjKiiiliin/  linnrvle  is  ilescriliiil. 

Tlie  si'wor  DUtlots  in  tlio  l)iisiiR'ss  district  ol'  Clii(;i^^o 
\\\\\\i  west  ol"  tlio  riviT  aro  airoctcd  n)Hsi(lerai)ly  by  tlie  con- 
stniitiou  of  tlie  now  Union  Station.  All  ol"  tlie  ton  stroets 
from  Fulton  to  Harrison  inolusivc  had  sewer  outlets,  but 
oifjht  of  those  outlets  will  be  cut  off,  as  the  railways 
olijoctod  to  any  sewers  extending  across  the  station  site. 
Instead  there  will  be  throe  new  outlet  sewers  at  Fulton, 
Washington  and  Harrison  St.,  as  shown  on  the  map, 
Fig  1,  with  suitable  connections  to  the  present  sewers. 


VIG.    1.    NEW    OUTLET    SEWERS    MADT!:     NECESSARY     BY 
THE   NEW  UNION  STATION   AT   CHICAGO 

The  capacity  is  500  cu.ft.  per  see.  from  the  Washington 
St.  outlet  and  1 00  cu.ft.  per  sec.  from  each  of  tlie  others. 
The  arrangement  and  design  of  tlie  outlet  sewers  were 
worked  out  jointly  by  Cicero  D.  Hill,  chief  engineer  of 
the  Board  of  Local  Improvements,  and  Alonzo  J.  Ham- 
mond, principal  assistant  engineer  of  the  Chicago  Union 
Station  Co.  This  company  pays  the  cost  of  the  outlet, 
as  it  is  a  part  of  the  work  necessitated  by  the  new  station. 
The  contractor  is  the  W.  J.  Newman  Co.,  of  Chicago. 

Relief  Sewek  and  Outlet  Auouxu  Station 
The  sewer  system  of  the  West  Side  section  of  the  city 
is  old,  and  with  the  great  increase  in  the  density  of 
]iopulation  in  this  section  of  the  city  its  capacity  has 
l)ccome  quite  inadequate  to  present  needs.  After  heavy 
rains  the  sewers  are  overcharged,  and  as  they  are  very 
little  below  the  basement  level  the  water  hacks  np  in  the 
cellars  and  basements.  To  provide  increased  capacity 
and  at  the  same  time  to  lower  the  present  level  of  storm- 
water  flow,  the  city  proposes  to  build  a  large  relief  sewer 
in  Monroe  St.,  with  5-ft.  branches  north  and  south  at 
i/2-ini'  intervals.  This  will  have  a  capacity  much  greater 
than  the  combined  capacities  of  the  present  sewers,  which 
will  be  connected  to  it. 

It  was  planned  originally  to  run  the  ]\Ionroe  St.  relief 
sewer  directly  to  the  river,  crossing  the  station  property. 
But  with  the  low  elevation  of  the  tracks,  baggage  subways, 
etc.,  in  the  station,  the  outlet  would  have  had  to  be  built 
as  a  siphon.  The  railways  objected  to  this,  as  any  failure 
or  leakage  would  be  likely  to  cause  serious  trouble.    The 


jihiii  Mils  olijiM  tioniilile  to  (lie  city  also,  as  (he  siphon 
woulil  How  lull  at  all  times  so  that  inspection  of  its 
condition  would  lie  n  dillicult  matter. 

The  plan  iIcckIiiI  ii|ini:  uii,s  lu  divcrl  the  outlet  around 
the  station.  .\>  -linwn  in  l''ig.  1,  it  will  run  north  on 
Caiuil  St.  {Ilic  lidiiiKhiry  u\  tlic  station  proiK-r)  from 
IMonroc  SI.  iiiirtli  to  Washington  St.  (two  blocks)  and 
(hen  run  west  to  tlic  risci'.  Along  Washington  St.  it  will 
he  Iniilt  iiiidrr  ]>rivato  property  just  south  of  the  street, 
ill  iirdrr  In  avoid  the  street-railway  tunnel  whicli  passes 
under  liie  river  at  that  street.  A  Ijraiw  h  in  Clinton  St. 
taps  the  Adams  St.  sewer. 

This  outlet,  about  ],.550  ft.  in  length,  will  serve  as 
a  substitute  for  the  sewers  that  will  be  displaced  by  the 
construction  of  the  new  stations  and  yards,  particularly 
between  (and  including)  Madison  and  Van  Buren  St.  In 
addition  to  serving  as  an  outlet  for  these  existing  sewers, 
it  will  have  sufficient  caj)acity  to  carry  flood  water  from 
the  ])roposed  relief  sewer  extending  on  Monroe  St.  west 
from  Clinton  St. 

DoUliLE-CoMI'AIiTMENT    SeWER    OuTLKT 

This  relief  sewer  is  designed  to  provide  for  a  large  and 
clo.sely  built  up  section  of  the  city,  and  the  outlet  part 
has  sufficient  capacity  to  carry  500  cu.ft.  per  sec.  without 
flowing  full.  At  present  only  the  outlet  part  Avill  be  built, 
with  connections  to  the  .sewers  wliose  outlets  it  will 
roj)lace.  Consequently  the  sewage  flow  will  be  .small  at 
first.  The  sewer  is  wide  and  the  grade  slight,  and  the 
elevation  is  so  low  that  the  outlet  will  be  almost  entirely 
submerged  at  all  times.  The  railway  tracks  under  which 
it  passes  are  only  2  ft.  above  water  level.  Consequently 
there  will  be  a  very  sluggish  flow. 

To  provide  for  this  condition  and  to  give  a  minimum 
velocity  of  1  ft.  per  sec.  for  normal  flow,  the  outfall 
section  along  Washington  St.  (about  350  ft.)  is  designed 
as  a  double-compartment  sewer  (Fig.  3). 

The  new  relief  sewer  in  Monroe  and  Canal  St.  is  of 
arched  section,  as  shown,  12  ft.  wide  and  9  ft.  high  in 
inside  dimensions.  It  will  be  about  1,200  ft.  long.  At 
the  curve  from  Canal  St.  toward  the  river  a  division  wall 
or  weir  will  be  built,  about  5  ft.  high  and  extending 
from  the  outer  wall  of  the  single  sewer  to  the  middle  wall 
of  the  double-compartment  section.  This  latter  has 
rectangular  compartments  8  ft.  high,  5  ft.  wide  for  the 
sewer  proper  and  7  ft.  wide  for  the  storm-water  channel. 
The  former  will  have  capacity  for  a  moderate  amount  of 
storm  water,  but  with  a  heavy  storm  flow  the  excess 
water  will  flow  over  the  weir  and  into  the  larger  channel. 

Where  the  sewer  passes  under  the  tracks,  it  was  neces- 
sary to  lower  the  roof,  and  the  height  is  reduced  to  7  ft. 
for  the  smaller  and  6  ft.  for  the  larger  compartment. 
The  greater  height  of  the  former  is  in  order  to  maintain 
an  air  space  for  ventilation.  This  design  puts  the  roof 
of  the  sewer  channel  at  such  a  height  that  the  track  ties 
will  be  laid  directly  upon  it.  The  width  of  this  channel 
was  therefore  reduced  to  3  ft.  to  permit  a  minimum  thick- 
ness of  roof,  and  a  sharp  descent  is  introduced  in  the 
invert  grade  of  the  sewer.    This  change  of  grade  does  not 
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crreatly  increase  the   velocity  but  provides  against  any 
diecic  in  the  flow  at  this  point. 

There  will  be  a  concrete  dock  wall  along  the  river  front, 
and  behind  this  will  be  chambers  with  grooves  in  the 
walls  to  permit  closing  the  outlets  with  stop-logs.  These 
chambers  will  be  covered  by  removable 
j^labs  of  reinforced  concrete,  to  allow 
access. 

The  new  outlet  sewer  on  Fulton  St. 
(Fig.  1)  is  6  ft.  in  diameter,  but  in 
passing  under  the  tracks  the  roof  has 
to  be  lowered,  so  that  it  is  little  more 
than  a  semicircle  G  ft.  wide  and  41/2  ft. 
deep.  It  is  formed  in  a  rectangular 
mass  of  reinforced  concrete  9x714:  It- 
as  shown  by  the  section  at  the  right  in 
Fig.  3. 

The  W.  J.  Newman  Co.  is  contractor 
for  this  outlet  sewer.  The  construction  of  the  arched 
sewer  in  Jlonroe  St.  for  the  one  block  between  Clinton  and 
Canal  St.  was  carried  on  in  an  unusual  manner.  This 
lilock  was  closed  to  traffic  and  the  entire  roadway  exca- 
vated between  curb  lines,  by  means  of  a  revolving  steam 
shovel,  the  cut  being  braced  by  heavy  timber  struts.  The 
sewer  was  then  built  in  open  cut. 

The  invert  was  placed  first,  and  then  the  steel  forms  of 
the  Hydraulic  Pressed  Steel  Co.  were  erected.  They  have 
steel  ribs  supporting  steel  panels  (backed  with  wood) 
which  are  held  in  place  by  clamps.  The  concrete  for  the 
haunches  was  poured  first,  up  to  the  level  of  the  first  row 
of  braces.  When  this  had  set,  these  timbers  were  removed, 
and  the  concrete  was  carried  up  to  the  next  row.  Pig.  4 
is  an  interior  view.  In  the  foreground  there  is  only  one 
row  of   braces,   but   farther   back   there   are    two    rows. 


TJie  concrete  for  the  work  on  Monroe  St.  was  supplied 
from  a  portable  steam-driven  mixer  stationed  at  the 
corner  of  the  street,  and  was  conveyed  to  the  forms  in 
wheeled  carts.  The  backfilling  was  done  by  dump  wagons, 
driving  along  the  side  of  the  cut.     Some  of  these  were 
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PLAN    OF    MONROE   ST.    OUTLET   SEWER,   SHOWING   WEIR  AND 
DOUBLE-COMPARTMENT   OUTFALL 


of  the  drop-bottom  tyi)e,  and  others  were  of  a  side-dump 
type  rigged  up  by  the  contractor. 

As  Canal  St.  has  heavy  traffic  to  and  from  the  Union 
Station,  it  cannot  be  closed  to  traffic,  and  the  sewer  will 
be  built  in  open  cut  beneath  a  temporary  roadway. 
Previous  to  its  construction  a  heavy  retaining  wall  is 
being  built  in  an  open  trench  in  the  roadway  (this  wall 
being  on  the  west  line  of  the  new  station  property). 

Concrete  for  the  wall  and  the  sewer  is  delivered  by  a 
long  line  of  spouting  from  a  mixiiig  plant  with  elevator 
tower.  The  tower  and  spouting  equipment  are  of  the 
Lakewood  Engineering  Co.'s  type.  This  plant  served  not 
only  for  the  sewer  and  retaining  wall,  but  also  for  a  part 
of  the  public-utility  gallery  built  in  connection  with  the 
new  station  (Engineering  News,  Dec.  16,  1915).  It  will 
serve    also    for    other    concreting    on    the  station    work. 
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FIG.  5. 


CONCRETING  PLANT  ON  CHICAGO  SEWER  WORK,  WITH  SPOUT  400  FT.  LONG 
The  spout  here  shown  i.s  laid  for  only  a  portion  of  its  length 


The  concrete  mi.xiiig  plant  is  located  between  Canal 
St.  and  the  Union  Station  approach  (Fig.  1),  so  that 
material  is  delivered  by  cars  on  a  siding.  Cement  is 
handled  in  bulk,  but  has  to  be  conveyed  on  wheelbarrows 
for  about  20  ft.  from  the  box  car  to  the  storage  shed. 
From  the  shed  it  is  delivered  to  the  overhead  bins  by  an 
elevating  conveyor.  A  stiff-leg  derrick  with  grab  bucket 
unloads  sand  and  stone  from  gondola  cars  and  delivers 
them  to  the  storage  bins  over  the  mixing  plant. 


FIG.   4.     INTERIOR   OP  THE  MONROE  ST.  SEWER 

The  steel  ribs  carry  steel   panels  for  the  forms.     The  timber 
trench  bases  are  removed  as  the  concrete   is  carried  up 


^^  ■/4-}''-l-  Chicago  cul)('  concrete  mixer  delivers  the  con- 
crete to  a  bucket  on  an  elevator  tower  10x12  ft.,  175  ft. 
high.  At  about  160  ft.  above  the  street  level  is  a  hopper 
serving  a  line  of  steel  spouting,  400  ft.  long,  which  is 
suspended  by  hanger  tackles  from  a  cable  leading  from 
the  tower  to  a  braced  post  at  the  end  of  the  baggage  room, 
a  distance  of  500  ft. 

The  tower  and  a  part  of  the  spouting  are  shown  in 
Fig.  5.  The  concrete  is  discharged  through  a  cross-spout 
over  the  sidewalk  into  a  hopper  from  which  the  wheeled 
Ijuckets  or  carts  are  loaded.  At  about  (55  ft.  above  the 
ground  the  tower  has  a  second  hopper  serving  a  short 
spout  across  Canal  St.  Its  suspension  cable  was  attached 
to  a  tall  post  erected  on  the  curb  line.  As  there  was  no 
room  to  anchor  the  foot  of  this  post  very  securely,  the 
jiull  of  the  cable  was  resisted  by  bracing  the  top  of  the 
])ost  to  the  tower  by  means  of  a  long  trussed  timber 
extending  across  the  street.  This  is  shown  at  the  left 
in  Fig.  5. 

The  derrick  and  mixer  are  operated  by  steam  engines, 
served  by  a  single  boiler.  The  toA^er  has  a  Thomas 
electric  hoist  with  winch  heads  for  cables  to  handle  the 
material  cars  on  the  siding. 


The  Spread  of  the  S-Hr.  Day  is  indicated  by  an  act  just 
passed  in  Uruguay  limiting  the  actual  labor  of  workmen  and 
employees  in  that  country  to  a  maximum  of  8  hr.  daily.  It 
applies  to  workmen  in  factories,  shops,  yards,  quarries,  etc., 
to  employees  or  servants  of  industrial  or  commercial  es- 
tablishments and  of  railway  and  street-car  lines.  The  hours 
of  adults  may  be  increased  in  special  cases,  but  not  to  exceed 
48  hr.  for  six  days  of  work.  For  every  workman  violating 
the  law  the  employer  will  be  fined  $10  for  the  first  offense 
and  $15  for  each  repetition,  while  the  workmen  will  be  fined 
the  amount  received  for  the  extra  work.  The  law  will  go  into 
effect  in  the  latter  part  of  February. 
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By  Leoxaiu)  MKTCAi.i'f 

Men  of  broad  experit'iico  as  members  of  public-utility 
connnissions  and  staffs  can  save  much  expense  and  liti- 
ifatioii  in  valuation  and  rate  cases.  Such  men  are  able  to 
arrive  at  results  by  methods  of  approximation,  thus  lessen- 
ing the  volume  and  cost  of  the  evidence  required  from 
both  the  corporation  and  the  public  sides  to  the  case. 
Where  this  breadth  of  experience  is  lacking,  the  evidence 
must  be  presented  in  far  greater  detail,  coupled  with 
comparative  analyses  of  experiences  had  elsewhere,  in 
the  hope  of  making  the  force  of  the  claims  clear  to  the 
inexperienced  reviewer. 

In  water-works  valuation  and  rating  cases  the  joint  ex- 
penses of  trial  to  the  parties  at  issue  have  often  amounted 
to  from  10  to  15%  of  the  total  value  of  the  property. 
Not  only  have  courts,  commissions  and  arbitration  boards 
recognized  the  burdensome  character  of  this  expense,  but 
also  even  the  lawyers  and  experts.  Conscientious  effort  has 
generally  been  made  to  eliminate  by  agreement,  in  ad- 
vance of  the  trial,  as  many  of  the  issues  at  bar  as  possi- 
l)le,  with  a  view  to  decreasing  unnecessary  expense.  Often 
it  happens  in  court  trials  that  while  both  parties  may  in 
good  faith  desire  to  bring  about  such  agreement,  the 
political  situation  may  make  it  practically  impossible  to 
nndertake  it  without  incurring  the  danger  of  possibly 
luiving  the  subsequent  decision  called  into  question  by 
reason  of  such  joint  effort.  In  these  cases  the  public- 
utilities  commissions  are  in  a  position  to  be  of  marked 
service  to  the  parties  at  issue. 

Innovations  To  Save  TniE  and  Expense 

Some  interesting  and  significant  departures  have  been 
made  from  the  ordinary  legal  methods  of  trial,  with  a 
view  to  decreasing  the  expenses  involved  in  such  litiga- 
tion. Thus  in  the  valuation  of  the  water-works  property 
of  the  ^lacon  Gas  Light  and  Water  Co.,  the  board  of 
seven  arbitrators,  consisting  of  five  engineers  and  two 
bankers,  outlined  and  adopted  the  following  course  of 
procedure  in  the  interest  of  economy  of  time  and  expense : 
(1)  Counsel  opened  with  a  historic  sketch  of  the  situ- 
ation; (2)  the  witnesses  for  the  corporation  and  then 
for  the  city  stated  their  qualifications,  the  nature  and  ex- 
tent of  their  investigations,  and  their  findings,  briefly 
and  without  the  intervention  of  counsel,  either  in  direct 
or  cross-examination;  (3)  counsel  on  both  sides  then  dis- 
cussed intangible  or  semi-intangible  values;  (4)  any 
witnesses  desired  were  recalled  by  the  board  at  the  re- 
quest of  counsel  on  either  side,  for  cross-examination. 

The  program  outlined  proved  acceptable  to  the  parties 
at  issue,  and  as  a  result  of  its  adoption,  the  trial  was  con- 
cluded  in  a  two  weeks'  period  at  a  cost  of  about  3%  of  the 
amount  of  the  award,  instead  of  ir)%,  which  might  have 
resulted  had  the  ordinary  legal  methods  of  procedure  been 
followed. 

]\Iore  recently  (1915)  the  Master  in  Chancery  of  the 
Federal  Court  of  the  District  of  California,  Hon.  H.  M. 
Wright,  in  the  trial  of  the  Spring  Valley  Water  Co.  rat- 


•Prom  the  Presidential  Address  to  the  New  England 
Water-Worl<s  Association.  Jan.  12,  1916.  A  section  of  the 
address  relating-  to  dangers  of  "Public-Utility  Commission 
Control"  was  printed  in  "Engineering  News"  of  Jan.   20,  1916. 

tOf  Metcalf  &  Eddy,  Consulting  Engineers,  14  Beacon  St., 
Boston,  Mass. 


ing  cases  at  San  Franci.sco,  modiliod  the  ordinary  order 
and  methods  of  court  procedure.  He  lieard  all  the  evi- 
dence upon  real-estate  values  liefore  admitting  evidence 
upon  structural  values.  Next,  taking  up  structural  plant, 
all  of  the  experts  gave  their  evidence,  .simply  and  in  tlic 
form  of  a  connected  story  unaided  by  counsel,  upon  a 
single  group  of  property,  such  as  earth  dams,  or  pumps, 
or  conduits.  Counsel  was  permitted  to  cro.s.s-examine  the 
witnesses  after  the  giving  of  this  testimony  and  before 
taking  up  the  next  class  of  items.  Incidentally  the  ex- 
perts upon  the  one  side  were  at  liberty  to  question  the 
experts  of  the  other  and  to  assist  the  court  by  statements 
of  theii-  own  experience.  The  master  has  already  given 
expression  to  the  opinion  that  the  time  consumed  has 
probably  not  been  over  one-third  to  one-half  as  great  as 
it  would  have  been  if  the  ordinary  methods  of  court  pro- 
cedure had  been  followed.  Furthermore,  it  is  believed 
that  the  master  was  thus  put  into  the  position  to  form 
judgment  upon  the  various  phases  of  the  case  under  trial 
as  the  evidence  was  adduced  and  while  tlie  subject  was 
still  fresli  in  mind. 

Limitation  of  Cross-Examination 
In  a  recent  hearing  before  Judge  Sessions,  at  Gi-and 
Rai)ids  (Ann  Arbor  vs.  State  of  Michigan),  the  court 
limited  the  introduction  of  evidence  and  expenditure  of 
time  in  the  trial  by  limiting  the  cross-examination  prac- 
tically to  questions  touching  upon  the  qualifications  of  the 
witnesses,  their  honesty  of  purpose,  the  soundness  of  the 
theories  advanced  by  them  and  the  major  items  entering 
into  the  estimates  of  the  engineers — refusing  to  consider 
petty  items  as  likely  to  have  little  effect  upon  the  decision. 
The  trial  was  concluded  in  six  days,  which  is  certainly  a 
remarkably  brief  hearing  for  a  case  involving  property 
values  of  ten  million  dollars,  more  or  less. 

Another  departure  that  has  been  suggested  is  to  be 
found  in  the  appointment,  by  the  court,  of  a  disinterested 
engineer  of  experience  to  aid  it  in  the  formation  of  sound 
judgment ;  in  effect  calling  the  engineer  to  sit  upon  the 
bench  with  the  judge  to  pass  upon  technical  matters  and 
to  aid  in  limiting  the  lines  of  investigation  to  matters  of 
fundamental  importance  and  weight. 

The  observations  here  made  upon  court  trials  apply  in 
some  measure  to  trial  by  commission  and  serve  to  accen- 
tuate the  desirability  of  having  competent  engineers  as 
well  as  lawyers  and  business  men  appointed  to  our  public- 
utilities  commissions.  The  engineering,  as  well  as  the 
legal,  point  of  view  is  of  great  importance  in  a.^sisting  to 
an  expeditious  and  equitable  solution  of  j^ublic-utilities 
]n'o!)lems. 


Political  ChaneeN  in  State  Higrhtvnr  Departments  were  dealt 
with  as  follows  by  Logan  Waller  Page,  Director  of  the  Office 
of  Public  Roads,  in  a  paper  at  the  recent  annual  meeting  of 
the  American  Association  for  the  Advancement  of  Science: 
"Within  the  last  10  years  arbitrary  changes  on  political 
grounds  have  been  made  in  the  control  of  the  engineering 
work  in  the  state  highway  departments  of  Arizona,  Connecti- 
cut, Delaware,  Maine,  Michigan,  Maryland,  Missouri,  New 
Hampshire,  New  Jersey,  New  York,  Pennsylvania,  Washing- 
ton and  West  Virginia.  In  the  last  15  years  nine  changes 
have  been  made  in  the  control  of  the  highway  department  of 
New  York,  and  most  of  those  changes  have  been  made  on 
partisan  political  grounds."  As  the  most  effective  way  of 
protecting  the  state  highway  departments  from  politics,  Mr. 
Page  suggests  that  each  department  be  placed  under  the  con- 
trol of  a  nonpartisan,  unpaid  commission.  He  would  intrust 
to  these  commissions  the  selection  of  the  chief  technical  road 
officers,  their  selection  to  be  made  wholly  on  the  ground  of 
qualifications  as  proved  by  competitive  examination. 
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are  published  herewith  portraits  and  brief  tnoyra- 
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iran  entiineerinij  saeielirs. 

of  Civil  Kimjg^iz&eers 

T?Y    Dl^S.MOM)    FlTZ    (IeH.M.D* 

KInicM-  T-snvn'iKc  Corilu'll  wns  l)orn  in  Sdutli  .\l)iiin;(i)ii, 
Mass.,  in  ISK).  In  (lie  niiiMIc  of  Iiis  course  al  lirowii 
lTiiivt>r.sity,  Hie  Civil  War  broke  out  and  1k>  cnlistcMl  in 
response  to  President  Lincoln's  "Call  lo  Anns."  IA)r 
more  than  four  years  ho  served  continuously  with  the 
First  Battery  of  ]?hode  Island  Light  Artillery  and  was 
promoted  from  the  ranks  to  captain  in  command  of  a 
battery.  Nearly  all  this  time  the  battery  was  in  active 
st>rvico  in  Yir<iinia  and  North  Carolina. 

At  the  end  of  the  Civil  War  he  reentered  college  and 
was  graduated  with  the  degree  of  bachelor  of  arts  in 
the  class  of  18()7.  In  1 808  he  was  given  the  degree  of 
master  of  arts  and  in  1801  that  of  doctor  of  science,  in 
recognition  of  his  services  in  engineering.  In  1867  Mr. 
Corthell  entered  the  oflice  of  the  Providence  firm  of 
Gushing  &  De  Witt,  Civil  Engineers,  at  the  same  time 
with  the  writer,  and  unknown  to  each  other  both  left  for 
the  West  the  following  year.  He  entered  the  service  of 
the  Hannibal  &  Naples  P. It.  in  Illinois  as  an  assistant 
engineer.  The  following  year  he  was  made  division  en- 
gineer of  45  mi.  of  the  Hannibal  &  Central  Missouri 
R.R.  Those  were  days  of  rapid  promotion  for  young  men  of 
strong  character  and  industry,  and  in  1870  Mr.  Corthell 
assumed  the  responsible  position  of  chief  assistant  engi- 
neer on  the  construction  of  a  bridge  across  the  Mississippi 
Eiver  at  Hannibal,  Mo. 

In  view  of  the  long  series  of  remarkable  works  with 
which  he  was  associated,  it  seems  wise  to  present  them 
in  the  form  of  a  concise  list  at  the  end  of  this  sketch 
and  to  occupy  the  remaining  available  space  in  a  gen- 
eral review  of  some  of  the  more  important  of  these 
works,  together  with  a  few  words  of  appreciation  of  the 
man,  his  remarkable  energy  and  endurance,  which  now, 
after  a  lapse  of  75  yr.,  seem  as  effective  as  when  he  was 
at  the  zenith  of  his  powers. 

After  several  years'  experience  constructing  bridges 
and  levees,  i\rr.  Corthell  was  chosen  in  1875  by  the  late 
James  B.  Eads  to  take  charge  of  the  construction  of  the 
now  famous  jetties  at  the  South  Pass  mouth  of  the  ilis- 
sissippi  Eiver.  He  was  engaged  in  this  work  for  four 
years.  The  results  amply  justified  both  i\rr.  Eads'  and 
Mr.  Corthell's  faith  and  confidence  in  the  success  of  the 
enterprise. 

In  1877,  when  the  American  Society  of  Civil  Engineers 
held  its  annual  convention  in  New  Orleans,  a  memorable 
excursion  was  made  to  these  jetties.  In  this  excursion 
the  writer  was  invited  to  participate ;  he  will  never  forget 

•Consulting  Engineer,  Brookline,  Mass. 


Hie  Inp  by  sIcMiner  from  Xew  Orjiviiis  100  mi.  down  tlie 
ri\er;  tiu^  arrival  at  night;  iiie  attack  by  numerous  swarms 
of  m()S(|iiitoes;  the  final  iiiglit  of  the  steamer  to  mid- 
stream, to  save  tlie  lives  of  the  party;  tiie  reception 
by  Mr.  Corthell;  his  active  efforts  to  give  all  a  compre- 
hciisi\c  idea  of  the  metiiods  of  construction;  the  passage 
info  tlie  (liilf;  the  ])henomena  of  "mud  lumps,"  and  the 
refiirn   by  tlie  Southwest  Pass. 

Soon  after  the  completion  of  the  jetties  followed  the 
j)r()je<t  of  the  'I'eliuantepec  shi])  railway,  into  which  Mr. 
Corthell  entei'ed  with  enthusiasm.  After  the  plans  and 
jiiodels  were  ])re|)arod,  in  order  to  enlighten  the  public, 
expositions  and  address(>s  were  made  in  many  cities.  Af- 
ter this  work  came  ]\lr.  Corthell's  partner.sliip  with  the 
late  George  S.  Morison,  in  1887,  for  the  construction  of 
important  bridges  over  the  Ohio  and  Missouri  Rivers.  In 
188!)  Mr.  Corthell  was  Chief  Engineer  of  the  St.  Louis 
IMerchants'  I)ridge  over  the  IMississippi  River,  and  at  the 
same  time  he  was  engaged  in  other  important  undertak- 
ings such  as  jetties  at  the  mouth  of  the  Brazos  River,  in 
Texas,  and  at  the  mouth  of  the  Panico  River,  at  Tampico, 
Mex.  Upon  the  latter  work  ho  was  engaged  for  several 
years,  and  in  1895  his  ])aper  presented  before  the  Insti- 
tution of  Civil  Engineers  describing  these  works  won  for 
him  the  Telford  premium  and  the  Watt  medal. 

Following  these  events  came  important  commissions 
from  the  Argentine  Republic  and  Brazil,  principally  in 
connection  with  harbor  works,  and  these  brought  wide 
reputation  and  many  honors.  During  his  career  j\Ir. 
Corthell  has  been  a  deep  student  of  professional  and 
educational  problems  in  Europe  and  the  Americas.  He 
has  written  voluminously  and  effectively;  the  bibliogra- 
phy of  his  publications  embraces  more  than  GO  titles. 

His  kindly  disposition  and  wide  sympathies  have 
brought  him  many  friends,  and  now  his  selection  as 
President  of  the  American  Society  of  Civil  Engineers 
adds  still  another  field  for  his  unwearied  activities. 

Mr.  Corthell  is  an  active  or  honorary  member  of  many 
engineering  and  scientific  societies,  among  which  are  the 
Canadian  Society  of  Civil  Engineers,  the  Institution  of 
the  Civil  Engineers  of  Great  Britain,  the  Society  of 
Arts  of  Great  Britain,  the  French  Society  of  Civil  En- 
gineers, the  IVIexican  Association  of  Civil  Engineers  and 
Architects,  the  Engineering  Society  of  Portugal,  the  In- 
stitution of  Engineers  of  the  River  Plata. 

The  .principal  works  on  which  Mr.  Corthell  has  been 
engaged  are  as  follows : 

Harbor  Works — 1875-80,  Mississippi  jetties;  1880-87. 
Teliuantepec  ship-railway  project;  1889-90,  jetties,  Brazos 
River;  1889-92,  jetties,  Tampico,  Mex.;  1900,  consulting  engi- 
neer for  Argentine  Government  on  river  and  harbor  work, 
Buenos  Aires;  Congress  at  Paris,  paper  on  "Ports  of  the 
World";  1902,  president  of  Board  to  Report  Plans  for  Port  of 
Rosario;  1903-05,  W^orks  in  Brazil,  Buenos  Aires,  etc.;  1904, 
Advisory  Board  on  Barge  Canals  for  the  State  of  New  York. 

Bridges — Ohio  River  at  Cairo;  Missouri  at  Nebraska  City 
and  at  Sioux  City;  St.  Johns  at  Jacksonville;  Mississippi  River 
at  St.  Louis  and  the  New  Orleans  project. 

Railroads — 1881-85,  New  York,  West  Shore  &  Buffalo, 
Ontario  &  Western;  1890-93,  "independent  entrance"  of  rail- 
ways into  Chicago;  1892,  Mexican  National;  Tehuantepec; 
rapid-transit  and  railroad  problems  in  New  Orleans,  Atlanta. 
Montgomery,  Chicago,  Buffalo,  Memphis  and  City  of  Mexico. 
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By   Wimjam  Kent* 

David  Schcnck  Jacobus  \ras  born  in  Ridgefiekl,  N.  J., 
Jan.  20,  18{)2.  He  is  of  Dutch  descent,  one  of  his  an- 
cestors having  been  among  the  first  settlers  of  northern 
New  Jersey  prior  to  the  year  IGTS.  He  was  educated 
in  a  private  school  conducted  by  the  Kev.  A.  B.  Taylor, 
a  venerable  country  pastor  who  for  many  years  presided 
over  the  old  Dutch  Reformed  Church  at  Ilidgefield ;  then 
he  entered  Stevens  High  School,  Iloboken,  N.  J.,  where 
he  won,  by  a  competitive  examination,  a  free  scholarship 
in  the  Stevens  Institute  of  Technology.  He  was  grad- 
uated from  the  institute  in  1881  with  the  degree  of  me- 
chanical engineer. 

Upon  his  graduation  he  was  appointed  instructor,  then 
assistant  professor  of  experimental  mechanics,  being  close- 
ly associated  with  Prof.  J.  E.  Denton.  In  the  Stevens 
Indicator  of  January,  1887,  Professor  Denton  wrote  of 
him : 

Mr.  D.  S.  Jacobus  was  chosen  three  years  ago  as  assistant  in 
the  department  of  experimental  mechanics,  because  his  career 
as  a  student  had  ^hown  him  to  be  possessed  of  unusual  analyt- 
ical powers,  combined  with  sagacity  and  skill  in  executing 
experimental  work,  which  were  deemed  an  essential  pre- 
requisite in  a  chief  assistant  in  the  plans  for  the  development 
of  this  department.  Such  forecasts  of  his  special  abilities 
have  not  only  been  amply  fulfilled  during  the  three  years 
which  have  since  elapsed,  but  a  capacity  for  the  performance 
of  routine  work  has  been  shown  which  apparently  defies 
fatigue.  Mr.  Jacobus,  besides  managing  the  experimental 
work  carried  on  by  the  senior  class  during  the  preliminary 
terms,  has  taught  the  classes  in  molding,  blacksmithing  and 
pattern  making;  he  has  carried  on  most  of  tlie  detail  testing 
work  in  metals,  oils,  power,  etc.,  and  has  still  found  time  to 
assist  in  some  important  details  in  the  arrangement  for  ex- 
perimental investigation,  often  at  localities  remote  from  the 
institute,  made  by  students  as  a  basis  for  their  graduating 
theses. 

In  1897  ho  was  called  to  the  chair  of  experimental 
mechanics  and  engineering  pliysics,  in  whicli  he  continued 
until  1906.  From  1900  to  1906  he  was  also  in  charge  of 
the  construction  of  tlie  Carnegie  Laboratory  of  Engineer- 
ing, built  and  equipped  with  funds  donated  to  the  Stevens 
Institute  of  Technology  by  Andrew  Carnegie. 

While  at  the  institute  Dr.  Jacobus  performed  a  large 
amount  of  expert  work  involving  investigations  and  re- 
ports upon  mechanical  devices  and  processes  for  the  pro- 
duction of  powder  and  efficiency  tests  on  steam  motors, 
turbines  and  other  power-plant  apparatus.  He  was  among 
the  first  in  the  field  of  refrigeration,  making  tests  of 
machines  and  writing  articles  on  the  subject.  He  also 
made  early  experiments  on  acetylene  gas  generators  and 
on  fire-sprinkler  systems. 

During  these  years  he  made  numerous  contributions  to 
the  literature  of  engineering,  averaging  about  four  papers 
a  year.  j\lost  of  his  printed  papers  are  found  in  the 
"Transactions"  of  the  American  Society  of  Mechanical 
Engineers  and  in  the  Stevens  Indicator,  of  the  Stevens 
Institute  of  Technology. 

As  a  teacher  he  was  highly  successful,  and  more  than 
a  thousand  students  of  engineering  have  had  the  good 
fortune  to  be  members  of  his  classes. 

Since  190()  he  has  been  associated  \vith  the  Babcock  & 
Wilcox  Co.,  boiler  manufacturer,  at  the  head  of  its  en- 
gineering department  in  the  cajjacity  of  advisory  engineer. 


Tliis  connection  made  it  necessary  for  him  to  give  up 
])ractically  all  liis  work  at  Stevens  In.stitute,  although 
he  continued  on  tiie  faculty  as  a  special  lecturer  in  ex- 
perimental-engineering and  steam-engineering  subjects. 
At  the  same  time,  in  1906,  tlic  institute  conferred  upon 
him  the  honorary  degree  of  doctor  of  engineering  and 
elected  him  a  member  of  the  Board  of  Trustees. 

He  was  elected  to  membership  in  the  American  Society 
of  jMechanical  Engineers  in  1889;  he  was  manager  of 
the  society  from  1900  to  1903  and  was  vice-president 
from  1903  to  1905.  He  was  a  member  of  the  committee 
which  framed  the  present  constitution  and  was  chairman 
of  the  committee  appointed  to  standardize  a  system  for 
testing  steam  engines.  This  eonnnittee  presented  its 
final  report  in  December,  1902.  In  1903  he  was  ap- 
])ointed  chairman  of  a  committee  to  suggest  a  .standard 
tonnage  basis  for  refrigeration,  and  in  1910  was  chairman 
of  the  committee  on  power  tests.  Owing  to  tlie  pressure 
of  business  duties  he  resigned  the  chairmanship,  but  he 
took  an  active  part  in  the  ]jreparation  of  both  tlie  pre- 
liminary and  the  final  reports.  In  1914  and  191.5  he 
served  as  a  member  of  the  boiler-code  committee. 

Dr.  Jacolnis  is  also  a  member  of  the  American  Insti- 
tute of  Mining  Engineers,  the  American  Institute  of 
Electrical  ICngineers  and  tlie  Society  of  Naval  Architects 
and  IMarine  Engineers,  and  a  fellow  of  the  American  As- 
sociation for  the  Advancement  of  Science.  He  was  pres- 
ident of  the  American  Society  of  Refrigerating  Engineers 
in  1906-1907.  He  is  a  member  of  the  American  Mathe- 
matical Society,  the  Society  for  the  Promotion  of  Engi- 
neering Education,  the  American  Society  for  Testing 
Materials,  the  Franklin  Institute  of  Pennsylvania,  the 
Engineers'  Club  and  the  Holland  Society  of  New  York 
City. 
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By  Palmer  C.  Rickett.s* 

Louis  Davidson  Ricketts  was  born  in  Elkton,  ]\Id.,  Dec. 
19,  1859.  He  was  graduated  from  Princeton  College  in 
1881  with  the  degree  of  bachelor  of  science.  His  specialty 
was  chemistry,  and  when  he  was  graduated,  a  fellowship 
in  chemistry  was  given  him  for  the  year  1882.  At  the 
expiration  of  this  time  he  won  the  W.  S.  Ward  fellow- 
ship in  economic  geology,  thus  remaining  one  more  year 
and  leaving  college  in  1883  with  the  degree  of  doctor  of 
science. 

One  of  the  conditions  of  the  award  of  the  Ward  fellow- 
ship was  that  the  student  receiving  it  should  spend  half 
of  the  year  in  mines  under  the  control  of  Mr.  Ward  in 
Leadville,  Colo.,  and  the  other  half  in  tlieoretic  work 
at  Princeton.  In  consequence  of  llic  I'drmer  provision 
Mr.  Ricketts  Avrote  for  his  doctor's  thesis  a  dissertation, 
entitled  "The  Ores  of  Leadville  and  Their  ^lode  of  Oc- 
currence," so  remarkable  in  its  character  that  copies 
were  called  for  from  many  parts  of  America  and  Europe 
for  a  number  of  years  afterward. 

After  graduation  Dr.  Ricketts  became  a  mining  engi- 
neer. He  was  surveyor  and  superintendent  of  Colorado 
mines  from  1883  to  1887.  In  1887  he  became  state 
geologist  of  Wyoming,  remaining  in  this  position  for  a 
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pciioil  t)(  tlireo  yt'iirs.  lie  was  coiisultiMi;  piifjiiiccr  fur 
IMii'lps,  Dtxlfjo  &  Co.  for  their  iiiiiiin<,'  interests  in  (lie 
Xoiitliwost  from  18!)0  to  l!l()(i.  During,'  tlii.s  period  he 
tlesigiied  and  l)uilt  the  following,'  works:  Tii  IS!),S,  a 
eoiicentrator  of  100  Ions'  daily  eapacity  for  I  he  Detroit 
Copper  Miiiiiiff  Co.  at  Morciui ;  in  1Ki)!)-l!)01,  as  ^rcncnil 
manager  of  the  Mocteznma  Copper  Co..  concentrators  and 
snieltinjj  works  at  Naco/ari ;  in  inOiJ-O.'),  concentrators 
for  tlie  Cananca  Consolidated  (\)])i)cr  Co.,  and  in  l!lO;i-0(>, 
as  general  manager  of  the  Old  Dominion  Co|ii)er  Mining 
and  Smelting  Co.,  concentrators  ami  smelting  works  at 
Clobe,  at  the  same  time  reconstrncling  and  reopening 
the  mines  of  the  company  at  this  ])Ia(('. 

Since  1!)0()  Dr.  l?icketts  has  hccii  )ii'esident  and  gen- 
eral manager  of  the  Cananca  Consolidated  Copper  Co. 
and  consnlting  engineer  for  tiie  Anaconda  C()])per  Miinng 
Co.,  the  Inspiration  Consolidated  Copper  Co.,  the  In- 
ternational Smelting  Co.,  the  Arizona  Copper  Co.,  the 
Calnmet  &  Arizona  Mining  Co.,  and  the  New  Cornelia 
Copper  Co.  During  this  time  hv  lias  reconstructed  the 
reduction  works  and  reorganized  tlie  mines  of  the  Can- 
anea  Consolidated  Cop])er  Co.,  remodeled  the  concentra- 
tors and  built  new  smelting  works  for  the  Arizona  Copper 
Co.,  and  acted  as  consulting  engineer  in  building  new 
smelting  works  for  the  Calument  &  Arizona  Mining  Co. 
and  the  International  Smelting  Co.,  the  latter  having  a 
capacity  of  16,000,000  lb.  of  copper  a  month.  An  im- 
portant part  of  his  W'ork  during  this  period  has  been  that 
done  for  the  Inspiration  Consolidated  Copper  Co.  for 
which  organization  he  has  acted  as  consulting  engineer 
in  the  development  of  its  mines  and  the  building  of  its 
concentrator  of  14,000  tons'  daily  capacity,  in  which  flo- 
tation of  copper  ores  was  introduced  for  the  first  time  on 
a  large  scale. 

During  the  past  12  yr.  Dr.  Eicketts  has,  in  construc- 
tion of  works  alone,  directed  the  expenditure  of  between 
$35,000,000  and  $40,000,000  and  has  been  identified  with, 
and  in  no  small  degree  responsible  for,  the  great  de- 
crease in  unit  costs  and  the  great  increase  in  recoveries 
which  have  so  greatly  extended  the  reserves  of  commercial 
copper  ore  in  the  United  States.  At  the  present  time 
he  is  identified  with  a  process  for  leaching  oxidized  cop- 
per ores  and  recovering  copper  from  the  resulting  solu- 
tion by  electrolytic  precipitation,  for  the  New  Cornelia 
Copper  Co.  This  company  is  about  to  erect  an  initial 
plant  of  4,000  tons'   daily  capacity. 

Dr.  Eicketts  has  had  many  interests  besides  those  di- 
rectly connected  with  mining.  He  is  president  of  the 
Tucson,  Cornelia  &  Gila  Bend  E.E.  Co.  and  of  the 
Morenci  Water  Co.  at  Morenci,  Ariz.,  and  vice-president 
of  the  Gila  Valley  Bank  and  Trust  Co.  and  of  the  Valley 
Bank  at  Phoenix,  Ariz.  He  is  a  member  of  the  Amer- 
ican Society  of  Civil  Engineers  and  of  the  Institution 
of  Mining  and  ^letallurgy  of  Great  Britain.  In  1913  he 
received  the  gold  medal  of  this  institution  for  a  paper 
on  "Eeverberatory  Smelting."  He  is  a  member  of  the 
Engineers'  Club  and  the  University  Club  of  New  York 
City. 

In  1912  he  Avas  elected  a  trustee  of  the  University  of 
Arizona.  When,  at  the  request  of  the  directors  of  the 
1915  Pan-American  Exposition,  the  governor  of  the  State 
of  Arizona  appointed  a  committee  to  select  a  man  from 
that  state  as  its  most  distinguished  citizen.  Dr.  Eicketts 
was  chosen  by  the  committee  and  received  from  the  exposi- 
tion a  medal  in  commemoration  of  this  fact. 
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I5v  Cii\i!i,i:s  W.  I'liK  K* 

John  .1.  Carly  is  Ihe  twenty-ciglith  President  of  tiie 
American  Institute  of  I']|ectri(al  Hiiiiincers,  and  the  sec- 
ond chosen  from  the  telephone  industry,  the  first  being 
Dr.  Alexander  (iraliam  iicll,  the  inventor  of  the  teIei)hone. 

Mr.  Carly  was  one  of  the  first  to  appreciate  the  possi- 
hililies  of  Die  teleplioMc,  and  soon  after  it  was  invented 
he  entered  the  s(;r\ice  of  the  Bell  TeIe])hone  Systctni, 
where  he  has  been  continuously  em])loyed  in  the  devel- 
opment of  the  tele])hone  art  for  more  than  35  yr. 

His  first  work  was  at  Boston,  and  while  there  he  made 
a  number  of  contributions  to  the  art  of  telephony  which 
were  of  unusual  value  and  have  since  l)ecome  a  permanent 
part  of  the  art.  For  the  "express"  telephone  system. 
pccidiar  to  that  city,  he  designed  and  installed  a  switch- 
hoard  which  was  the  first  metallic-circuit  multi])le  board 
to  go  into  service. 

In  1887  ^Ir.  Carty  took  cliarge  of  the  cable  de])artment 
of  the  Western  Electric  Co.  in  the  East,  with  head(piarters 
at  New  Yt)rk.  In  this  capacity  he  studied  cable  manu- 
facture and  laying  and  introduced  a  number  of  im]jrove- 
ments,  having  charge  of  all  of  the  important  cal)le-laying 
projects  which  were  carried  on  at  that  time  in  the  P]ast. 
One  of  his  engineering  developments  resulted  in  cutting 
in  half  the  cost  of  cable  manufacture.  He  then  took 
charge  of  the  switchboard  department  of  the  Western 
Electric  Co.,  for  the  East,  and  under  his  direction  were 
installed  most  of  the  large  switchboards  of  that  period. 
During  this  time  he  made  a  number  of  important  im- 
provements in  switchl)oards,  which  have  since  become 
standard  practice. 

He  was  the  first  to  demonstrate  practically  how  to 
operate  two  or  more  telephone  circuits  connected  di- 
rectly with  a  common  battery  and  about  1888  installed, 
for  the  supply  of  operator's  telephones,  common  battery 
systems  in  a  number  of  central  offices.  From  these  early 
experiments  has  gro'mi  the  modern  system  now  gener- 
ally employed. 

Although  charged  with  serious  practical  engineering 
problems,  "Sir.  Carty  has  found  time  to  follow  to  some 
extent  his  strong  natural  inclination  for  original  research. 
He  made  an  exhaustive  investigation  into  the  nature 
of  the  disturbances  to  which  telephone  lines  are  sub- 
jected and  gave  the  first  public  account  of  his  work  in 
a  paper  entitled  "A  New  View  of  Telephone  Induction," 
read  before  the  Electric  Club  on  Nov.  21,  1889.  The 
view  put  forth  in  the  paper  was  revolutionary  but  never- 
theless, after  being  checked  by  numbers  of  experimenters 
in  this  country  and  Europe,  received  universal  accept- 
ance. In  this  paper  he  showed  the  importance  of  elec- 
trostatic induction  as  a  factor  in  producing  cross-talk 
and  proved  that  under  certain  conditions  there  is  in  a 
telephone  line  a  particular  point  in  the  circuit  at  which, 
if  a  telephone  is  inserted,  no  cross-talk  will  be  heard. 
The  paper  gave  directions  for  determining  this  silent,  or 
jieutral,  point  and  described  original  experiments  showing 
how  to  distinguish  between  electrostatic  and  electromag- 
netic induction  in  telephone  lines. 

On  Mar.  17,  1891,  Mr.  Carty  made  additional  con- 
tributions to  the  knowledge  of  this  subject  in   a  paper 
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before  the  American  Institute  of  Electrical  Engineers, 
entitled  "Inductive  Disturbances  in  Telephone  Circuits." 
This  paper  might  better  have  been  called  "The  Tiieory 
of  Transpositions,"  because  in  it  was  first  made  known 
precisely  why  twisting  or  transiJosing  telephone  lines 
renders  them  free  from  inductive  disturbances. 

In  1889  he  entered  the  service  of  the  Metropolitan 
Telephone  and  Telegraph  Co.,  now  the  New  York  Tele- 
phone Co.,  for  the  purpose  of  organizing  all  of  the  tech- 
nical departments,  building  up  its  staff  and  reconstnicting 
the  entire  plant  of  the  company — converting  it  from 
grounded  circuits  overhead  and  series  switchboard  to 
metallic  circuits  placed  iniderground  and  to  the  then  new 
bridging  switchboards.  In  carrying  out  this  work  he 
selected  and  trained  a  large  staff  of  young  men  fresh  from 
college,  many  of  wliom  have  since  attained  positions  of 
eminence  in  the  telejjhone  field. 

WhWe  for  many  years  'Mr.  Carty's  work  was  more  par- 
ticularly directed  to  the  extraordinary  problems  of  tele- 
phony presented  by  the  great  centers  of  population,  it 
remained  for  him  to  accomplish  a  revolution  in  telephony 
of  the  greatest  social  and  economic  value  to  rural  com- 
nninities  in  all  parts  of  the  world.  Prior  to  his  work 
upon  the  subject,  the  number  of  telephone  stations  which 
could  be  operated  n])on  one  line  was  limited  and  the 
service  was  imperfect.  As  a  result  of  his  solution  of  a 
problem  presented  by  the  New  York  Central  &  Hudson 
River  R.R.  in  the  City  of  New  York,  he  devised  a  mech- 


anism known  as  the  "bridging  bell,"  whereby  any  num- 
ber of  stations,  even  as  many  as  a  hundred,  might  be 
l)]aced  upon  a  line  without  in  any  way  impairing  the 
transmission  of  speech.  This  made  possible  the  farmers' 
line,  which  is  found  by  the  hundreds  of  thousands  in 
fanners'  houses  in  America  and  is  now  being  adopted 
ill  rural  districts  all  over  the  world.  For  this  achieve- 
ment he  received  from  the  Franklin  Institute  the  Edward 
Longstreth  medal  of  merit. 

Since  1907  Mr.  Carty  has  been  chief  engineer  of  the 
American  Telephone  and  Telegraph  Co.,  in  which  ca- 
pacity he  is  responsil)]e  for  the  standardizing  of  methods 
of  construction  and  ojjcration  of  its  vast  plant,  which 
extends  into  eveiy  community  of  the  United  States  and 
which,  through  its  long-distance  wires,  extends  into  Can- 
ada and  ^Mexico.  Under  his  administration  the  country- 
wide engineering  organization  of  the  Bell  system  has  been 
built  up  to  the  highest  state  of  efficiency. 

During  the  year  just  past,  the  engineering  force,  act- 
ing under  his  command,  has  successfully  established 
telephone  communication  across  the  North  American 
continent  from  the  Atlantic  to  the  Pacific  by  means  of 
the  transcontinental  telephone  line  and  has  established 
telephone  communication  without  the  use  of  wires  from 
Arlington,  Va.,  across  the  Atlantic  Ocean  to  Paris,  on 
the  cast,  and  across  the  continent  to  San  Francisco  and 
over  the  Pacific  to  Honolulu.  Of  these  two  the  transcon- 
tinental line  only  is  now  open  for  commercial  use. 


^muMinifi 


fter  Simow^stloriiim^ 


in  PlhiLMdIeljpMa' 

By  ^YILLIAM   H.   CONNELL* 


iSYXOPSIS — IIow  one  large  American   cilij  or- 
ganizes to  dispose  of  snow  on  iusy  streets. 

The  main  idea  in  a  snow-removal  organization  is  pre- 
paredness. In  Philadelphia,  at  any  hour  of  the  night, 
as  soon  as  the  snow  starts  to  fall,  the  Electrical  Bureau 
notifies  the  chief  of  the  bureau  and  the  engineers  in 
charge  by  telephone,  in  their  respective  homes.  One  en- 
gineer living  in  the  central  part  of  the  city  is  in  constant 
communication  with  the  United  States  Weather  Bureau 
and  the  Chief  of  the  Bureau  of  Highways.  As  soon  as 
the  indications  point  to  a  continuance  of  the  storm,  the 
snow-fighting  equipment  is  ordered  out,  about  one  thou- 
sand telephone  messages  being  sent  to  various  parts  of 
the  city  to  call  out  sOjUad  leaders,  inspectors,  snow  plows, 
drivers,  teams,  laborers  and  officers  in  the  various  police 
districts,  who  aid  in  getting  out  the  men. 

In  about  one  hour  after  the  order  is  given,  the  horse- 
drawn  plows  and  motor-driven  plows  attack  the  snow 
in  the  central  business  section  of  the  city.  These  plows 
are  supplemented  by  an  army  of  laborers  and  teams  who 
keep  constantly  at  work  day  and  night  shoveling  and 
dum])ing  the  snow  into  sewer  manholes  and  the  Delaware 
and  Schuylkill  Rivers. 

Every  man  in  the  snow-removal  organization  has  a 
particular  function  assigned  to  him.     For  instance,  each 


•Chief  of  the  Bureau  of  Highways,  Philadelphia,  Penn. 


dump  inspector  knows  his  post  is  at  a  certain  dump,  and 
he  knows  just  what  to  do  when  he  gets  there ;  the  driver 
of  every  snow  plow  and  of  every  team  knows  where  he 
is  to  report,  at  what  point  he  is  to  start  to  load  and  at 
what  sewer  manhole  or  wharf  he  is  to  dump  his  loads, 
and  there  is  no  confusion. 

Fighting  the  snow  at  night  during  some  of  the  storms 
we  have  had  in  the  past  three  years  is  no  easy  task  for 
the  Highway  Bureau  engineers  assigned  as  squad  leaders, 
the  inspectors  and  the  laborers,  and  it  requires  the  con- 
stant presence  of  the  chief  of  the  bureau  and  his  prin- 
cipal assistants  to  encourage  the  men  and  stir  up  the 
necessary  enthusiasm  to  keep  the  work  going. 

In  the  central  business  section  of  the  city,  snow  is 
removed  from  all  the  thorougfares.  This  work  is  per- 
formed under  special  contracts  supplemented  by  the  reg- 
ular street-cleaning  force  and  is  under  the  supervision  of 
a  special  snow-removal  organization  made  up  of  men 
assigned"  to  this  work  from  the  regular  engineering  staff. 

Certain  main  thoroughfares  and  all  the  street  crossings 
throughout  the  entire  city  are  also  cleaned  by  the  reg- 
ular street-cleaning  forces  and  the  large  municipal  force 
assigned  to  the  seven  highway  district  engineers  who 
supervise  this  work.  A  large  force  is  always  employed 
opening  up  the  country  roads,  where  the  drifts  often 
completely  block  traffic.  All  told,  the  force  employed  in 
snow  removal  ordinarily  consists  of  about  4,000  men, 
1,200  teams  and  the  advance  guard  of  38  horse-drawn 
and  20  motor  plows. 
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ill;;  I'ort'cs  is  (•oiii|)ara(ivi'ly  an  caHV  inallcr  as  coiiipanil  i|i|miii1.ii(c    ii|iiiii    llicin.   ;i.<    it    takes   very   littij  time   to 

with  tiiniiiiv  oti(.  this  i'oree  at  iii;,'ht.  hut  as  the  main  iilea  ;;(l  lln'iii  on  tiic  uork  ami  it   is  possihh'  U)  keep  tliem  iit 

is   |ire|iare(iness  in   tlie  work  of  snow   removals,   the  ur-  wdik   at    all   times,  eseii   iliirin^i   (he   most  tryinj^  (tomli 

guni/ation  has  iieen  inslriieteil  in  (he  metlwuls  that  mider  tioiis. 

the  eireiimstjiiiees  would  seem  to  he  iiest  aihi|ilei|  Id  pre-  Marly  in  the  lull  of  each  year  the  sexcrjil  division  en- 
vent  in(errn|>tion  to  (ratlic  diirini;  and  al'ter  a  snowl'iill.  ;,'ineer<  ami  ilistiiet  assistant  eii;,Mneers  are  re(|iiired  to 
It  is  |)raetieally  imjiossihle  to  yet  a  lar^^e  niimher  of  la-  |)re|iare  a  comiilete  a>sii;nment  sehednle  for  all  of  the 
horers  to  work  at  night  during  a  very  severe  storm.  To  forces  iindir  tlnir  su|)ervision.  This  sihcdide  constitutes 
ollset  tills,  great  stre.ss  lias  heen  laid  on  the  use  of  the  a  pro'jiam  of  |iro|)o.sed  operations,  include  a  definik!  as- 
siiow  plows  to  keep  the  streets  open  to  trallic.  signmcnl    for  each    individual   employee  or  gang  and   in- 

\\'hene\er  the  storm  occurs  in  llic  daytime,  or  at   night,  dicales  in  detail   llie  p(jinl   to  which  each   mcMiiher  of  the 

when  the  weather  conditions  are  not   too  severe,  consid-  loice  is  to  repor't  and  Just  what  duties  eaeii  is  to  jierforni. 

erahlo  of   the  work    is   performed    hy   Hushing,  sweeping  The  s(|uad  leaders  are  re(iuir(!(l  to  acquaint  themselves 

and  sho\eIing  tin'  snow  into  sewer  manholes  and   inlets.  fiillv  uitli  the  trallic  conditions  existing  in   their  respec- 


FIG.   1.     BROAD  ST.,  PHILADELPHIA,  AFTER  SNOWSTORM,  SHOWING  FIRST   .sLA'il.   .  iK  .SNOW   REMOVAL 


This  mctliod,  however,  cmild  not  he  depended  upon  in  a 
storm  such  as  the  blizzard  of  February,  ]!)]3,  as  it  would 
be  practically  impos.sible  to  get  a  sufficient  labor  force 
to  work  to  keep  the  streets  open  to  traffic  under  such 
severe  conditions  as  existed  the  first  iiiglit  of  the  bliz- 
zard. It  is  for  this  reason  that  every  effort  is  used  to 
keep  the  plows  constantly  at  work  pushing  the  snow  to 
the  side  of  the  street  during  the  progress  of  the  storm. 
This  system  had  enabled  us  to  keep  tire  streets  open  to 
traffic  when  we  have  had  difficulty  with  the  labor  situa- 
tion. 

Tliere  lias  never  been  very  great  difficulty,  however, 
in  getting  enough  laborers  and  teams  in  the  daytime  or 
at  night  to  load  into  the  wagons  the  snow  piled  at  the 
side  of  the  street  and  haul  it  to  the  dimips,  but  it  is 
planned  to  depend  entirely  upon  getting  sufficient  labor- 
ers to  dispose  of  the  snow  by  shoveling  it  into  sewer 
manholes.  This  feature  of  the  work  is  simply  supple- 
mental to  tlie  main  feature,  which  is  the  use  of  the  plows 
to  keep  the  streets  open  to  traffic.  After  four  years' 
experience  with  this  method,  we  have  concluded  to  in- 


tive  snow-removal  districts  and  with  the  location  and 
character  of  the  assigned  dumping  places,  the  character 
of  and  the  storage  location  of  the  contractors'  equip- 
ment, and  the  names  and  call  addresses  of  both  the  con- 
tractors and  the  inspectors  assigned  to  their  respective 
squads.  They  are  also  required  to  see  that  their  in- 
spectors and  contractors  are  thorougldy  instructed  in 
their  respective  duties,  so  tliat  there  will  be  no  possibil- 
ity of  misunderstanding  any  detail  of  tlie  work. 

All  of  the  employees  assigned  to  snow- removal  work 
understand  that  they  are  subject  to  call  at  any  hour  of 
the  day  or  night,  and  in  case  of  absence  from  their  sched- 
uled call  address  they  are  required  to  make  suitable  ar- 
rangements for  immediately  receiving  any  notice  or  order 
to  report  that  may  be  sent  them.  Each  gang  foreman 
is  also  made  personally  responsible  for  the  notificatum 
and  reporting  on  the  work  of  a  selected  number  of  the 
regular  municipal  laborers  living  in  his  locality. 

To  insure  the  efficient  operation  of  the  snow-removal 
work,  the  instructions  and  forms  noted  on  the  next  page 
and  illustrated  on  page  22-1  have  been  provided. 
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FIGS.   2   TO   (1.     TVI'i':S   OF   SNOW    PLOWS   USED   IN    PHILADELPHIA   SNOW   REMOVAL 


Fig.  2 — Eight-foot  wing  plow  on  trolley  car.     Fig.   3 — Motor-trucli   plow. 
Fig.  5 — Scoop  shovels  for  piling  snow  and  (lumping  into  manholes.     Fig. 


Fig.   4 — Scraper  attached   to   automobile   tractor 
6 — Horse-drawn  scrapers  operating  in  battery 


(a)  A  set  of  detailed  instructions  which  definitely  indicate 
to  the  persons  supervising  the  work  the  nature  of  the  work 
to  be  done  and  the  methods  to  be  used  in  its  performance. 

(b)  A  map  indicating  the  highways  included  in  each  of 
the  19  central  snow-removal  districts,  and  the  nature  and 
exact  location  of  the  snow  dumps. 


^     \ 
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v. 
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FIG.  7.     LOADING  WACJONS  WITH  SNOW  FROM  WINDRCAVS 
LEFT  BY  PLOWS 


(c)  An  organization  schedule  Indicating  the  name,  call 
address,  telephone  number  and  the  assignment  of  each  person 
detailed   to   snow-removal    supervision. 

(d)  Tickets  of  distinctive  colors  for  loading  and  dumping 
respectively. 

(e)  Ticket-issue  records. 

(f)  Current  status  of  work  records. 

(g)  Squad  leaders'  daily  reports, 

(h)   Squad  leaders'  daily-report    summary. 

The  central  business  section  is  divided  into  19  dis- 
tricts, each  district  being  under  the  supervision  of  a  squad 
leader  to  whom  is  assigned  a  number  of  inspectors,  some 
of  whom  supervise  the  removal  of  the  snow,  while  others 
see  that  it  is  properly  di.sposed  of  at  the  dumping  places. 

Duties  of  the  Inspectoks 

Tlie  inspectors  supervising  the  snow  removal  see  that  the 
snow  is  properly  plowed  into  windrows  adjacent  to  the 
curb,  then  piled  and  hauled  to  tlie  dump.  They  are  also 
required  to  measure  and  calculate  the  cubical  capacity 
of  all  hauling  vehicles  and  see  that  these  vehicles  are 
properly  loaded,  after  which  they  give  the  drivers  load- 
ing tickets,  which  are  exchanged  at  the  dump  for  another 
ticket  which  is  retained  by  the  driver  and  upon  which 
payment  is  made. 

The  inspectors  at  the  dumping  places  are  rcciuircd  to 
see  that  the  snow  is  properly  dumped  and  that  no  im- 
proper material  likely  to  obstruct  the  sewer  is  mi.xed 
with  the  snow.  In  the  sewers  where  there  is  not  a  suf- 
ficient flow  of  water  a  water  jet  has  been  provided,  which 
serves  to  increase  the;  How  in  the  sewer. 
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FIG.    9.    HEADQUARTERS   RECORD   OF   THE    STATUS    OF  SNOW-REMOVAL    WORK; 
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PHILADELPHIA    BUREAU 


All  inspectors  on  both  the  loading  and  the  dumping 
work  are  required  to  see  tliat  the  work  is  performed  in 
such  manner  as  to  entail  the  lea.'^t  possible  interruption 
to  traffic. 

After  beginning  operations,  each  squad  leader  makes 
to  the  main  oflicc  hourlj'  reports  of  the  labor  force  and 
equipment  on  the  work,  and  also  of  the  general  conditions 
existing  in  his  district.  These  reports  are  entered  on 
the  current  status  of  work  record  (Fig.  9),  which  greatly 
assists  in  the  administration  of  the  work.  Each  squad 
leader  is  also  required  to  make  a  daily  report  which  in- 
dicates in  detail  the  character  and  quantity  of  the  work 
performed,  the  force  employed  and  other  details. 

Tlic  highly  satisfactory  results  produced  through  the 
operation  of  the  snow-fighting  forces  under  this  system 


in  the  past  several  years  have  proved  conclusively  that 
the  efficient  administration  of  snow-removal  work  is 
fundamentally  a  matter  of  preparedness  based  upon  an 
exhaustive  study  of  the  requirements  of  the  work,  the 
establishment  of  a  proper  organization,  the  provision  of 
a  definite  and  adequate  procedure,  and  the  thorough  in- 
struction and  drilling  of  tlie  snow-fighting  forces  in  the 
requirements  of  their  respective  duties. 

River  and  Harbor  Appropriations  by  tlie  Federal  Govern- 
ment from  the  time  since  it  bepan  work  on  waterway  improve- 
ments to  and  including  the  appropriation  bill  of  Mar.  4, 
1915,  have  amounted  to  $853,757,950,  according  to  the  annual 
report  of  the  Chief  of  Engineers.  During  the  fiscal  year 
ending-  June  30,  1915,  the  total  of  Federal  expenditures  on 
river  and  harbor  work  was  $43,771,509.  In  addition  the 
Government  expended  on  river  and  harbor  work  .$1,558,278 
contributed  by  states,  municipalities  and  private  parties. 
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Important  iniprovcinciits  in  the  iMicliif^^an  drainage 
law  are  suggested  in  a  recent  report  on  drainage  in  the 
southern  part  of  that  state,  by  A.  D.  Morehouse,  Drain- 
age P]nginccr,  Onicc  of  Public  Roads  and  Rural  Engi- 
neering, Department  of  Agriculture,  Washington,  D.  C. 

The  county  drain  commissioners  are  elected  by  the 
people  for  two-year  terms,  but  the  ofTice  is  largely  polit- 
ical, the  salary  is  low,  and  tlie  term  too  short.  The 
report  suggests  that  the  salary  should  be  commensurate 
with  that  of  the  highest-paid  county  officers  and  that 
the  law  should  set  a  minimum  salary.  "An  engineer  or 
a  man  of  some  engineering  knowledge  would  be  very  de- 
sirable for  the  position,  as,  primarily,  all  drainage  prob- 
lems are  of  an  engineering  nature." 

In  handling  drains  involving  more  than  one  township, 
the  combined  towniship  boards  form  too  cumbersome  an 
organization,  and  it  would  seem  proper  that  the  drain- 
age commissioner  be  authorized  to  act  in  all  cases,  in- 
stead of  the  township  board. 

Nekd  fou  a  Dkainage  Engineer 

The  position  of  the  drainage  engineer  and  his  relation 
to  the  drain  commissioner  are  very  important.  But  in 
many  cases  the  necessity  of  a  competent  engineer  to 
make  a  real  drainage  survey,  to  plan  the  system  and  to 
superintend  its  construction  has  not  been  realized.  In 
securing  the  courses  and  distances  and  possibly  a  few 
levels,  it  was  felt  that  the  "engineering"  for  the  drain 
had  been  completely  carried  out.  The  feeling  seems  to 
be  all  too  common  that  the  engineer  is  but  a  "hired 
man"  to  put  the  ditch  where  told  and  to  make  it  of 
such  size,  shape  and  grade  as  may  suit  the  peculiar  idea 
of  some  landowner  or  drain  commissioner,  irrespective  of 
its  efficiency  as  a  ditch. 

In  many  cases  the  greatest  part  of  the  time  and  care 
was  taken  in  carrying  out  the  legal  details,  and  too  little 
attention  was  paid  to  properly  locating  or  designing  the 
drainage  system.  The  engineer  shovdd  be  intrusted  with 
all  the  engineering  features  of  the  project,  including  the 
plans,  profiles,  specifications  and  estimates  of  cost;  and 
he  should  be  one  of  the  board  to  assess  the  benefits. 

The  standardization  of  drainage  work  throughout  the 
state  and  the  obtaining  of  the  greatest  results  for  the 
money  expended  would  be  attained  in  the  best  way  by 
the  employment  of  a  state  drainage  engineer,  whose  office 
would  be  available  for  consultation  on  all  drainage  mat- 
ters by  the  county  drain  commissioners  and  drainage 
engineers  of  the  state.  When  called  upon,  he  should 
pass  upon  the  plans  of  drainage  districts,  in  which  case 
his  recommendations  should  bo  obligatory.  He  should 
formulate  and  simplify,  so  far  as  possible,  drainage  meth- 
ods and  procedure  for  the  state. 

The  sale  of  the  drainage  bonds  would  be  greatly  facil- 
itated by  the  approval  of  such  a  state  officer,  even  though 
they  were  not  guaranteed  by  the  county  and  state.  In 
many  districts  the  drainage  work  to  be  undertaken  may 
materially  affect  the  flow  of  the  streams  of  the  state, 
with  the  possible  danger  of  increasing  flood  discharge. 
The  engineer  of  the  district  and  the  cnunty  drain  com- 
missioner have  local  interests  to  c(uiscrvc,  and  their  juris- 
diction does  not  extend  beyond  the  particular  district. 

Mr.  Morehouse  concludes,  therefore,  that  Michigan 
needs  a  competent  drainage  engineer  with  authority  to 


pass  upon  sucii  matters,  one  who  will  have  a  thorough 
grasp  of  the  large  needs  of  the  state  in  drainage  and  in 
flood  preventicm  and  control  work. 

Seemingly,  drainage  in  southern  Michigan  has  been 
subservient  to  water-j)ower  development,  as  indicated  liy 
the  thousands  of  acres  of  marsh  or  other  wet  land  im- 
possible of  drainage  at  present  on  account  of  the  dam- 
ming of  the  streams.  In  the  design  of  drainage  works 
it  is  often  possible  to  protect  or  develop  water  power, 
especially  in  the  larger  streams,  without  detriment  to 
the  drainage  reclamation  undertaken.  There  are  like- 
wise possibilities  for  irrigation  works  which  may  prove 
of  great  value  in  the  development  of  the  truck-farming 
and  special-crop  irulustry.  Such  matters  can  be  satis- 
factorily handled  only  by  some  state  official  vested  with 
the  proper  authority. 

The  law  should  authorize  the  formation  of  drainage 
districts,  with  corporate  powers,  as  political  subdivisions 
of  the  state,  each  such  district  to  be  officered  by  spe- 
cially elected  commissioners  or  each  county  to  have  a 
board  of  drainage  commissioners  to  act  for  all  districts 
formed  in  the  county.  In  the  latter  case  the  county 
drain  commissioner  should  be  president  of  the  board. 

Drainage  districts  should  have  authority  to  issue  drain- 
age boTuls  to  pay  for  the  entire  cost  of  the  district  exce]it 
maintenance  of  drainage  works.  Such  bonds,  before  is- 
suance, should  be  guaranteed  and  registered  by  the  county 
or  by  the  state;  in  large  districts  or  multi-county  work 
the  state  should  guarantee  the  bonds.  The  present  meth- 
od of  paying  for  drainage  work  in  not  more  than  four 
annual  tax  payments  often  either  prevents  the  construc- 
tion of  large  drainage  works  or  makes  them  an  excessive 
hardship  to  the  landowner. 

The  issue  of  "drain  orders,"  which  in  many  cases  have 
been  repudiated  and  which  seldom  sell  at  less  than  7% 
discount  (and  sometimes  up  to  13  or  15%  discount  for 
one-year  paper  or  less),  is  not  conducive  to  obtaining 
the  lowest  bids  from  contractors  or  the  most  work  for 
the  money  expended. 

Layout  and  Maintenance  of  Drainage  Systems 

Piecemeal  drainage  shmild  l)e  discouraged.  Hut  com- 
prehensive drainage  systems  covering  entire  drainage 
units,  with  mains  and  laterals,  should  be  encouraged  to 
the  greatest  possible  extent  by  the  county  drain  commis- 
sioner, who  should  be  familiar  with  all  the  drainage  con- 
ditions of  the  county  and  do  everything  in  his  power 
to  encourage  drainage,  as  the  county  highway  commis- 
sioner is  expected  to  do  in  the  interest  of  the  roads.  To 
this  end  the  commissioner  should,  upon  the  reconnnenda- 
tion  of  the  engineer,  decide  the  proper  points  of  begin- 
ning and  ending  of  a  ditch,  its  size,  grade,  side  slopes, 
laterals,  etc. 

The  law  should  comjud  the  nuiintenancc  of  all  drains 
or  drainage  systems,  and  it  should  be  the  duty  of  the 
drain  commissioner  to  have  an  annual  maintenance  tax 
levied  on  all  of  the  benefited  lands  as  originally  assessed. 
Under  the  present  law,  in  order  to  maintain,  clean  out. 
enlarge  or  exteiul  a  drain,  it  is  necessary  for  the  land- 
owners to  circulate  and  present  an  entirely  new  petition, 
which  nmst  go  through  a  routine  similar  to  that  for  the 
original  petition.  The  result  is  that  a  great  many  drains 
are  either  greatly  in  need  of  repair  or  are  practically  in- 
operative through  failure  of  the  landowners  to  go  to  the 
extra  trouble  involved  in  such  cumbersome  routine. 


22fi  !•:  N  (;  I  \  10  !•;  in  N  (l     .\  E  W  S  Vol.  75,  No.  5 

iiiiiiiiiiuiuiHiniiiiiiiiuniiiHHiiiiiiiHiiiiiniiiiiniiiiiniiiiiiiiiiiwMniiiiiiiiiniiiiuuiiiiiiiiiiiiiMHiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiHiiiiii^ 


Fnelid 


UUliiiuiiMiiiiiiMiiiiMiiiiiiiiniiiiiiiiii iiiiiiiMmiiiiiiiiiiimiiimiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiNiuiiiiiiiiiiiMM iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiitiiiiiiiiiiii 


DitcHinff  witK  Capstam^  FHows 

For  fMiiMiliiit;  till'  simillcr  sizes  ol'  r.iiiii  dilrlics.  Inn 
small  I'tir  tlif  use  ol'  tlic  lloalinj,'  (IriMl^fc  or  tlir  himl 
(lri'(l;ic,  a  ilit(liiii;j:  plow  was  iiivt'iitcil  alxmt  ll>  vears 
a;;o  in  western  Indiana.  It  liad  a  iloul)1e  niolillinanl  and 
(iits  a  (lilcli  aliont  I  11.  wideon  to|i  and  2  It.  d((|i.  wilii 
a  Ixtttoni  width  ol'  less  tiian  1  It.  To  draw  this  jiiow, 
80  oxen  were  nsed,   niakinL,^  the  dilth  at  one  ciil. 

Tho  ne.xt  A{'\)  in  (lie  de\elo|>inent  of  this  ty|)e  of  ditch- 
injj  niachino  was  to  pull  the  plow  with  home-made  wooden 
capstans  and  manila  rope.  Later,  wire  ro])e  wa.s  used, 
with  larger  capstans  ol'  steel  and  wood  liaviiif;;  .self- 
anehorinj,'  devieos.  Horses  were  used  to  haul  the  outfits 
and  to  turn  the  capstans.  As  more  powerful  ])nlling 
equipment  was  developed,  the  plows  were  en]ar<i;ed  and 


nil.  "I  dilili  III  iiiir  .-ca.-oii  at  a  lonti-acl  ])rice  oi'  from 
$l.v'.')  lo  $'.i  per  rod  of  ditch,  depending  upon  tlie  char- 
acter of  tli(^  soil.  Ditches  made  in  stony  or  timhered 
lands  are  the  more  e.\))ensive.  Fig.  1  shows  the  plow 
and  cai)stan  of  the  ho r.sc-d riven  outfits. 

l'()WKi!-()i'i;i(.\n:i)  Cai'kt.a.nj  I'low.s 
Siiue  the  gasoline  engine  has  entered  the  fiiiid  as  a 
source  of  ])ower,  several  attempts  have  heeii  made  to  de- 
velop a  power  capstan  that  would  replace  the  horse  and 
furllicr  lie  able  to  o])erate  oj)  soft,  hoggy  ground  where 
it  is  iiii])ossihle  to  work  with  horses.  Such  a  nuichine  has 
been  develo|)e(l  hy  the  (ileneoe  Ditching  Co.,  of  (jllencoe, 
Minn.  Engineers  and  mechanics  were  engaged  to  design 
and  build  a  machine  on  the  lines  suggested  hy  men  of 
long  exj)eric)ice  in  the  use  of  j)low  ditchers.     For  infor- 


FIG.   1.     PLOW  AND   CAPSTAN   FOR   DITCHING   BY   HORSE  TRACTION 

At  the  left  i.s  the  plow  (in  rai-sed  position),  with  side  wing  to  form  a  berm  along  the  toi5  of  the  ditch.  At  the  right  is  the 
capstan.  Tlie  long  horizontal  pole  is  the  sweep  by  which  the  horses  turn  the  drum,  and  the  inclined  timbers  (one  on  each 
side)  are  the  anchors  which  hold  the  capstan  wagon  in  position  while  the  drum  hauls  in  the  plow  cable 


built  of  steel.     This  type  of  ditching  machine  finally  de- 
veloped into  a  standard  outfit,  consisting  of  one  plow  and 
two  capstans,  using  several  thousand  feet  of  steel  cable 
.  with  each  rig. 

Work  of  the  Hoese  Capstan  Plows 

"With  this  outfit  the  plow  will  cut  a  ditch  8  ft.  wide 
on  top,  18  in.  on  the  bottom  and  about  3  ft.  deep.  It  is 
drawn  by  two  %-in.  steel  cables,  one  from  each  capstan, 
both  being  operated  at  the  same  time.  It  makes  a  ditch 
with  one  cut  in  land  either  dry  or  under  water  and  places 
on  both  sides  of  the  ditch  the  earth  excavated,  pushing 
the  earth  back  so  as  to  leave  a  clean  berm  of  3  ft.  The 
two  capstans  used  to  draw  the  plow  are  self-anchoring 
and  have  li-in.  vertical  drums,  each  drum  holding  1,000 
ft.  of  cable. 

Four  heavy  horses  are  used  on  each  capstan,  working 
abreast  and  pulling  at  the  end  of  a  sweep  that  is  at- 
tached direct  to  the  drum.  This  sweep  is  usually  about 
24  ft.  long,  and  the  horses  describe  a  circle  nearly  50  ft. 
in  diameter  in  order  to  vnnd  in  3  or  4  ft.  of  cable.  The 
work  is  so  severe  that  relays  of  horses  are  used,  and  there 
are  usually  about  20  horses  with  each  ditching  rig. 

These  horse-driven  ditching  plows  cut  about  100  rods 
of  ditch  per  day.     In  Wisconsin  they  frequently  cut  50 


mation  we  are  indel)ted  to  J.  J.  Hankenson,  of  the  com- 
pany. The  final  form  taken  by  this  power  capstan  after 
repeated  trials  and  rebuilding  is  shown  in  Fig.  2. 

A  gasoline  tractor  supported  by  two  long  caterpillars 
30  in.  wide  carries  a  cable  drum.  Two  anchor  flukes, 
2x10  ft.,  are  placed  near  the  front  of  the  machine, 
one  on  each  side.  They  are  held  at  the  proper  angle 
by  heavy  chains  attached  to  the  frame  of  the  tractor. 
These  anchors  hold  the  power  capstan  stationary  when 
the  plow  is  being  pulled  forward  to  cut  the  ditch. 

The  1%-in,  steel  pulling  cable  is  wound  upon  a  large 
built-up  cast-steel  drum  attached  to  the  rear  of  the  ma- 
chine. This  drum  is  24  in.  long,  16  in.  in  diameter, 
with  flanges  36  in.  in  diameter.  It  is  driven  by  two 
heavy  link-belt  chains  from  the  main  driving  shaft  of 
the  tractor  and  is  so  back-geared  that  when  the  60-hp. 
motor  is  running  at  its  normal  speed  the  drum  winds 
in  the  pulling  cable  at  a  rate  of  14  to  18  ft.  per  min., 
depending  upon  the  amount  of  cable  on  the  drum.  The 
drum  holds  about  1,000  ft.  of  cable.  When  greater 
length  is  required,  on  account  of  inaccessible  grounds,  etc., 
removable  sections  of  500  or  600  ft.  of  cable  are  used  to 
attain  the  desired  length. 

The  tractor  with  power  capstan  has  proved  so  success- 
ful that  others  are  now  being  built  to  be  put  in  the 
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FIG.    2.     CATKKPIIJ.AK   THACToli    WITH    DRUM    Ki)K   HAIjLIN(;   THIO    I  )TT( 'HI  N(  i    I'l.oW 

When  plowing,  the  tractor  is  stationary  and  Is  anchored  by  the  inclined   spuds   while   the   60-hp.   engine   drives   the   drum   for 

windinK  in  the  plow  cable 


contrat'ting  field  next  summer.  It  has  Deen  found  that 
(lie  pulling  power  is  so  much  greater  than  that  of  the 
horse  machines  that  the  size  of  the  plow  can  be  increased. 
The  new  plows  will  cut  ditches  2  ft.  wide  on  the  bottom 
and  31/2  ft.  deep.  They  are  made  for  the  ditching  com- 
pany by  the  Glencoe  Foundry  and  Machine  Co.,  of  Glen 
coe,  Minn. 

OrERATING  THE  PoWER  DlTCHING  PlOW 

The  power  capstan  retains  its  original  feature  as  a 
tractor  and  is  used  to  haul  the  plow  (which  weighs  4 
tons  when  mounted  on  its  removable  trucks),  a  wagon 
loaded  with  cable  and  supplies,  and  a  boarding  cabin 
mounted  on  wheels.  It  takes  this  outfit  over  ordinary 
country  roads  at  the  rate  of  about  2  mi.  per  hr.  The 
machine  weighs  about  15  tons;  but  owing  to  its  large 
bearing  surface,  it  can  travel  under  its  own  power  over 
swamp  lands  too  soft  to  support  a  team.  It  is  driven  by 
a  four-cylinder  four-cycle  gasoline  engine  of  CO  hp.,  which 
also  furnishes  power  to  drive  the  winding  drum. 

In  operation  the  plow  is  left  at  the  starting  point  of 
the  ditch,  the  cable  being  attached  to  the  beam  of  tlic 
plow.     Tiicii    tlic    power   capstan    moves   aliead    to    soinc 


PIG.   3.    DRAINAGE   DITCH    EXCAVATED   AT   ONE   CUT    BY 
.  THE  POWER-DRIVEN  CAl'STAN  PLOW 


point  on  the  line  of  the  ditch  to  hv.  cut,  paying  out  the 
cable  as  it  advances.  When  this  point  is  reached,  the 
traction  gear  is  released  and  the  winding  apparatus  to 
the  drum  is  thrown  into  gear.  The  anchors  are  released, 
allowing  the  points  to  drop  on  the  ground.  As  the  cable 
to  the  plow  becomes  taut,  it  draws  the  machine  back- 
ward, causing  the  anchor  flukes  to  enter  the  ground  until 
the  tractor  with  its  capstan  becomes  firmly  anchored. 

When  all  the  cable  is  wound  on  the  drum,  or  a  change 
in  the  direction  of  the  ditch  is  to  be  made,  the  winding 
gear  is  thrown  out  of  action  and  the  traction  gear  is 
thrown  in.  As  the  tractor  then  advances,  it  pays  out  the 
cable  and  withdraws  the  anchors,  which  are  hooked  up 
clear  of  the  ground  by  power,  and  the  machine  proceeds 
to  a  new  point  of  setting,  as  determined  by  the  foreman. 
Fig.  3  shows  a  ditch  cut  by  one  of  these  machines. 

The  power  capstan  is  operated  by  one  man  and  a  helper; 
one  man  rides  on  the  plow,  and  a  team  with  driver  is 
used  in  hauling  supplies  to  the  camp  and  to  the  machine. 
A  cook  in  the  portable  cabin  on  wheels  furnishes  the 
food  for  the  crew.  A  foreman  directs  the  movements 
of  tlie  whole  outfit. 


The  Kleciric  Towing  Looomolive  to  handle  the  vessels 
through  the  Panama  Canal  locks  were  originally  designed  to 
I  un  at  a  maximum  speed  of  2  mi.  per  hr.  Experience  has  de- 
veloped that  in  handling  very  heavy  vessels  this  speed  is  ex- 
cessive, and  investigations  have  been  made  to  determine  some 
feasible  method  of  decreasing  the  speed  of  towing.  According 
to  the  "Canal  Record"  of  .Ian.  5,  it  has  been  found  feasible  so 
to  alter  the  electrical  connections  of  the  two  main  traction 
motors  of  each  locomotive  that  their  speed  is  halved  and  the 
vessel  is  propelled  at  1  mi.  per  hr.  The  induction  motors  used 
nn  the  locomotive  always  tend  to  reach  synchronous  speed,  and 
by  connecting  the  two  motors  in  cascade  they  operate  at  about 
one-half  the  speed  for  which  the  machines  were  designed. 
With  the  motors  connected  in  cascade  it  is  possible  to  get  ap- 
proximately a  30,000-lb.  tractive  effort  on  the  tow  line.  Ex- 
cessive stress  on  the  tow  line  is  guarded  against,  however, 
by  the  slip  connections  on  the  cable  drums,  which  are  ad- 
justed to  slip  when  the  pull  on  the  tow  line  reaches  25,000 
lb. 
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SubA<|ueousi  Excavation  att  ttlhe 

Halifax  Ocean  Tersniinals 

A  most  im|)(irtiiiil  |iiiit  nl'  llic  work  on  (lie  new  Occiiii 
'I'lM-miimls  III  lliilirax.  N.  S.  (sec  hhtiiuicvnuii  Nrirs.  Dec. 
!>,  l!<ir),  p.  II  IS)  is  llic  fxciivntioii  of  tlic  imrlior  liottoni, 
not  onlv  to  providi'  tlif  .'fO-  to  l.'i-l't.  (Icptli  in  tin-  licrllis 
ai\il  iiiongsidi'  tlif  landing;  (inay,  i)ni  also  to  insiiic  a 
solid  Imsc  on  wliicli  to  i'oiind  llic  concrcti'  iilocks  tliat 
aiv  built  n|)  in  tiers  to  form  llic  (|nay  and  ])icr  walls. 

Halifax  liarltor  is  very  dec]),  so  that  little  drcdf^infj  is 
iiHiniivd  to  provide  the  nnpiired  \'>  ft.  in  the  channel; 
lint  the  new  terminals  are  heini;  hiiilt  out  from  the  shore, 
where  tlie  present  minimum  (lei>tii  is  only  ahout  10  ft., 
so  that  cMiivation  has  to  lie  made  in  the  rock  hollom 
from  Die  hulkhead  line  out  to  a  short  distance  beyond 
the  pier-head  line.  This  rock  is  overlain  w'ith  very  little 
mud,  so  tliat  all  excavation  is  made  by  the  customary  drill- 
in<r.  shooting  and  bucket  methods.  In  some  places, 
however,  the  rock,  whil(^  well  below  the  required  de])th, 
is  so  stratified  and  laminated  as  to  make  it  an  insecure 
base  for  the  concrete  ])ier  walls,  and  in  these  locations 
excavation  to  solid  rock  has  to  be  carried  as  low  as  70 
ft.,  rubble  mounds  being  afterward  placed  as  bases  for 
the  concrete  blocks. 

Description  ok  Dkii.i,  Boats 

The  total  subaqueous  excavation  will  be  about  250,000 
cu.yd.  For  the  work,  two  drill  boats  have  been  in  opera- 
tion for  al)out  a  year,  the  excavation  being  done  by  vari- 
ous dredges  loading  into  bottom-dump  barges  that  de- 
posit the  spoil  behind  the  quay  and  pier-wall  lines  to 
form  the  fill  yn  which  the  terminal  buildings  and  tracks 
will  stand. 

The  drill  boals  are  similar  in  design  and  equipment, 
except  that  one  has  ten  Keystone  well-drills  and  the  other 
seven.     Each  is  self-contained  as  to  power.     The   view 


III  Fig.  I  shows  the  seven-gang  drill  boat  in  operation. 
These  boats  work  ahea<l  of  the  dredge.s,  drilling  to  dcplhs 
..f  about  :>0  ft.  below  low  water  (nii  to  00  ft.  below  high 
water)  tiiat  is,  about  5  ft.  Iielow  excavation  grade.  About 
80  ft.  of  iioles  is  drilled,  and  then  the  boat  is  pulled  back 
to  permit  the  loading  of  the  holes  preliminary  to  shooting. 

A  novel  method  of  loading  and  siiooting  was  designed 
for  liiis  work  by  C.  I).  McArthur,  now  CMiief  Kngineer  of 
the  Itlaw  Steel  Construction  Co.,  wlu'ii  hv  was  Chief  En- 
gineer for  the  contractors  on  the  Halifax  work.  Mr. 
McArthur  worked  (Uit  this  scheme  after  several  unsuc- 
cessful attempts  to  us(!  the  ordinary  methods  for  loading 
and  shooting  such  holes. 

The  sketch  in  Fig.  3  shows  on  tiie  rigiit  the  detail  of 
the  charging  casing  and  buoy,  and  on  the  left  a  rough 
licrsjK'ctive  of  the  method  of  connecting  the  buoys  with 
the  battery. 

After  the  depths  of  the  holes  have  Ijeen  determined,  the 
charges  are  made  up  in  the  jxtwder  house,  with  the  ex- 
ploders in  place  and  the  bvioys  attached  to  the  exploder 
wires.  In  this  case  the  exploder  wires  are  (JO  ft.  long. 
Tn  order  to  prevent  water  from  leaking  into  the  electric 
connection  at  the  top  of  the  buoy,  which  is  in  the  buoy 
casing,  a  blank  cap  is  placed  over  this  casing  and  held 
in  place  by  the  thumb-nuts.  This  blank  cap  is  not  shown 
in  the  drawing.  All  of  this  preparation  is  done  by  the 
powdennan  in  the  powder  house,  and  the  charges  arc 
taken  out  to  the  drill  scow  in  a  rowboat. 

After  the  drilling  is  finished  and  before  the  casing 
pipes  are  removed,  the  charge  is  dro])pcd  into  each  hole, 
together  with  the  buoy.  In  lowering  this  charge  into  the 
hole  a  rope  is  slipped  through  the  tie  wire  at  the  top  of 
the  charge  casing.  After  being  lowered  down  to  the  bot- 
tom of  the  hole,  this  rope  is  slipped  out  and  the  buoy 
dropped  into  the  drill  casing  afterward.  After  all  the 
holes  are  loaded,  the  drill-casing  pipes  are  pulled.  The 
buoys  then  float  on  the  surface  of  the  water.     Two  men 


FIG.    1.     SEVEN-GANG   DRILL   BOAT   AT    WORK   IN    HALIFAX  HARBOR 
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FIO.  2.    LARGE  MARION  DRAGLINE  SCRAPER  RIGGED  AS  DREDGE 


in  a  rowboat  take  the  main  cable,  to  which  are  attached 
the  main-cable  caps,  and  remove  the  safety  cover  from 
the  top  of  the  buoy,  replacing  it  with  the  cap  that  is  on 
the  main  cable.  Thus,  as  shown  on  the  drawing,  positive 
electric  connection  is  made  between  the  main  cable  and 
the  exploder  wires. 

Just  before  making  this  connection,  each  one  of  the 
charges  is  tested  with  a  galvanometer,  to  see  that  the 
electric  connection  is  right;  and  after  all  the  buoys  have 
been  connected  up  to  the  main  cable,  a  similar  galvanom- 
eter test  is  made  just  before  the  main-cable  wires  are 
attached  to  the  battery. 

While  the  men  are  making  these  connections  from  a 
rowboat,  the  drill  scow  is  being  pulled  back  from  over  the 
holes  to  a  distance  of  75  to  100  ft.  By  the  time  that  the 
scow  is  away  far  enough,  the  men  are  ready  to  shoot  the 
holes.  This  time  rarely  exceeds  10  min.  The  actual 
time  in  connecting  each  buoy  is  but  a  minute  or  so. 

It  has  been  found  that  from  1^^  to  2  lb.  of  75%  dyna- 
mite is  required  per  cubic  yard  of  excavation. 

Dredges  and  Orange-Peel  Excav.\tors 
Following  behind  the  blasting,  the  excavation  is  made 
normally  with  the  Canadian  Government's  12-yd.  dipper 
dredge  "Cynthia."  For  a  time  the  Government  dredge 
"King  Edward"  was  also  working,  but  that  has  now  been 
sent  to  another  station.  For  the  deepwater  dredging — 
up  to  70  ft. — the  large  machine  shown  in  Fig.  2  is  being 
used.  This  is  a  Marion  dragline  scraper  crane  of  the 
heaviest  type — model  281 — which  was  bought  mainly  for 
the  block-setting  work.  It  has  been  mounted  on  a  barge 
especially  braced  to  hold  it  and,  with  a  large  orange-peel 
has  proved  very  useful  in  the  deepwater  dredging. 

This  machine  has  a  rated  capacity  of  75  tons  and  a 
boom  length  of  65  ft.  It  is  mounted  on  five  4-whecl 
trucks,  disposed  on  the  comers  and  center  of  a  rect- 
angle. As  shown  in  Fig.  2,  th.e  tracks  on  the  barge  are 
raised  at  the  ends  to  prevent  the  crane  from  running  over- 
board. Another  Marion  dragline  scraper — model  261 — 
similarly  equipped  with  a  5-yd.  bucket,  is  provided  for 
the  subaqueous  work,  but  so  far  has  been  used  largely 
for  sand  and  gravel  unloading. 


The  harbor  contract  for  the  Halifax  ocean  terminals  is 
held  by  Foley  Bros.,  Welch,  Stewart  &  Fauquier.  C.  D. 
.McArthur  was  Chief  Engineer  for  this  firm  during  the 
first  year  and  a  half  of  the  contract  and  had  charge  of 
the  plant  layout.     J.  W.  Roland  is  now  Cliief  Engineer, 
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FIG.    3.     METHOD    OF    LOADING    AND    FIRING    CHARGES 
AT   H.VLIFA.X 

and  J.  P.  Porter  and  K.  B.  Porter  are  in  charge  of  the 
work.  James  McGregor  is  Su])erintending  Engineer,  in 
charge  of  design  and  construction  for  the  Canadian  Gov- 
ernment, M-liich  is  building  the  terminals. 
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Reipid    M^ater-MetCP   Testiiragf  'f*  <li>|'lii(ii|.     'I'hc  dials  arc  set  at  /cro  ami    walcr   nil) 

tiimiiiili    tlicin    iiiilil    10   ciij't.    lias    In-cii    recorded.      'I'lie 

.Vl-imraliis    that    makes    it    possil.le    to    have    :i  I    water  amuimt  of  water  in  the  ineasiirinf^Maiilv  is  then  weighed, 

luelc-rs  under  (est  at  one  time  while  LM  oliiers  are  heiii;;  '|'|„.  meters  aro  jiassed  if  tlie  aiiKiiiiit  rej,nstered  does  not 

set   n|i  in  |ire|>aratioii  for  test  is  in  use  at    I'hiladeiphia.  \;iiy  more  than  2%  ahove  or  helow  the  w'ei>,died  anioiinl. 

'I'he  einii|>ment  consists  ot'  live  testin-r  fram<'s  mounted  on  \\  jih  the  use  of  the  three  testing'  tallies  from  2'M)  \n  MO 

tallies.      Kour  of  the  frames  contain  yokes  for  holding'  1'^  imii  is  per  day  wore  testeil  during;  the  jiast  soa.son.     The 

meters,  and  one  frame  contains  a  yoke  lor   10  additional  rush   period  for  testinj,'  uiw   nielers  is  conlined  to  about 

meters.     One   of   (he    tables   with    its    weinbin^-    (auk    is  three  months  of  the  year.      When  the  test  tables  are  not 

shown  in  (he  aei'oiu|)anyinj,'  view.  i((|uire(l,  (hey  can  be  taken  down  and  removed. 

'Phe  yokes  are  made  of  cas(    iron   and   are  bolted   (o  a  Thi!    aj)|)ai'atus    described    was    supplied    by    the    lAird 

1-in.   channel.      Macli    table  contains   tuo    Iranies   spaced  Metei-   Iiox   (.'o.,  of  Wabash,   Ind.     .luhu   Tjatiniei'   is  su 


FORD   WATEK-METEH  TESTING  APPARATUS   IN  USE  AT  PHILADELPHIA.   PENN. 


about  19  ill.  apart.  Connections  between  the  two  frames 
are  made  at  each  end  with  a  common  water-supply  and 
discharge  line.  Quick-acting  valves  control  the  water  on 
both  the  inlet  and  discharge  sides  of  the  frames.  On 
the  outlet  side  of  the  frames  there  is  a  regulating  orifice 
so  arranged  that  the  size  of  the  outlet  streams  may  be 
adjusted  for  diameters  of  1  in.,  %  in.,  %  in.  and  on 
downi  to  a'a  ^^-  Pet-cocks  on  each  yoke  provide  for  the 
escape  of  air  from  the  supply  line.  Any  loose  play  be- 
tween the  meters  and  the  yokes  is  taken  up  by  means  of 
wedges  driven  in  between  rings  at  the  ends  of  each  yoke. 
In  making  a  test,  meters  are  first  set  up  on  the  frames 
and  the  type  and  the  number  of  each  meter  recorded. 
Water  is  allowed  to  run  through  the  meters  until  all  air 


perintendent  of  meters,  and  C.  E.  Davis  is  chief  of  the 
Bureau  of  Water  of  Philadelphia. 

Projected  Uoad  Iiiiprovemeiits  in  Essex  County,  New  Jer- 
sey, tor  con-struction  within  the  next  year  or  two,  show  a  total 
estimated  cost  of  $fi2fi,000,  part  of  which  will  be  contributed 
by  the  state.  A  variety  of  surfacing  material  has  been  chosen 
to  meet  different  local  conditions.  The  material  chosen  in- 
cludes waterbound  macadam,  bituminous  concrete,  amiesite, 
granite  cubes  (on  a  hill  slope)  and  granite  blocks.  Work 
already  under  contract  includes,  besides  the  sort  of  material 
named,  bitulithic,  asphalt  block  and  warrenite.  A  road-trafBc 
census  was  taken  during  the  past  season  and  will  be  continued 
during  the  coming  season,  under  the  direction  of  F.  A.  Reimer, 
County  Engineer,  County  Court  House,  Newark,  N.  J.  Mr. 
Reimer  recommends  that  during  the  coming  season  asphaltic 
instead  of  nonasphaltic  oil  be  used  for  surface  treatment  of 
roads    to    prevent    dust. 
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Tlie  (levelopiiient  of  iiari'ow-gage  railway  track  is  con- 
lined  cliielly  to  limited  layouts  for  industrial  plants  and 
to  mining  operations  where  limited  clearances  necessitate 
its  use.     A  coal-mining  company  operating  many  mines 
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FIG.    1.    STANDARD    FROG    AND    SWITCH    DESIGN    FOR 
NARROW-GAGE  MINE  AND  INDUSTRIAL  TRACKS 

which  had  heen  developed  independently  was  forced  l)y 
economic  necessity  to  standardize  its  equipment.  As 
some  of  the  mines  were  already  developed  extensively,  it 
was  not  considered  advisable  to  relay  the  tracks  entirely 
to  change  the  gage,  but  it  was  found  possible  to  use  one 
type  of  frog  and  switch  for  all  turnouts. 

Standard  designs  were  adopted,  and  the  results  of 
computations  were  placed  in  tabular  form  for  the  use 
of  the  construction  gang.     Certain  assumptions  had  to  be 

TABLE  1.    DDIENSIONS  OF  STANDARD  FROGS  AND  SWITCHES  FOR 

NARROW-GAGE    INDUSTRIAL   AND   MINE   TRACKS 

Standard  Frog  for  Motor  Turnout  (Right  or  Left) 

Wt.  of  Length  Length  of 

Frog      Rail,  Lb.  Length  of  Wing  Heel      Length  of  Straight 

Frog        Angle,      per  Yd.  of  Frog,        Rail,  Distance,   Throat,         Rail. 

No.             X  ABODE 

D?g.  Min.  Ft.      In.         In  Ft.  In.         In.            Ft.  In. 

3  18     55           30  4       0            16  2     S           Sff              2     3 

4  14     15           30  4       8            20  3     0           5}                2     9 

4  14     15  40  4       8  20  3     0  6J  3     0 

5  11     25  30  4      10  20  3     2  7A  3     0 
5         11     25           40              5       0           20              3     4           SJ                3     0 

Standard  Switch* 

Dist.  Length  of  Length  of 

Ix'ngth    Bet\vc<-n  Itail           Rail  Gage  of  Rridle  Rod 

Wt.  of   of  Point,      Bridle  Planed,    Punching  Tiack,  Rod       Punching, 

Rail.  Lb.          F         Rods,  L  H          J          K  G  M  N 

per  Yd.     Ft.  In.    Ft.     In.  Ft.  In.     In     In.  In.  Ft.  In.  In. 

20           4     0        (Irod)  14         4       2  36  5     SJ  25 

25           4     0        (Irod)  1      O         4       2  40  6     OJ  29 

.30           4     0        (Irod)  19         4       2  42  6     2i  31 

30           6     0         2       3  2     0         4       2  44  6     4J  33 

.30           7     6         3       0  3     0         4       2  48  6     8J  .37 

40           6     0         2       3  2     9         5       25  —  -     —  — 

40           7630  36         5       2J  —  -      —  — 

♦The  throw  of  switch  point  is  3  J -in.  for  all  cases. 

made,  such  as  the  length  of  the  wing  rails  of  the  frog 
and  the  heel  distance  of  the  switch,  but  they  were  all 
within  the  limits  of  accepted  practice  and  can  be  applied 
to  any  industrial-track  system.  The  designs  of  the  frog 
and  switch  point,  shown  in  Pig.  1,  were  made  after  con- 
sidering both  simplicity  and  economy  of  construction. 
Any  ordinary  blacksmith  q\  ironworker  will  make  these 
parts  without  dilliculty.  The  cost  of  making  a  No.  5 
frog  and  two  (i-l't,  switch  ixiints  at  a  well-equipped  mine 

♦Assistant  General  Superintendent,  O'Gara  Coal  Co.,  Har- 
risburg,   111. 


shop  was  as  follows:  Material,  $(5.37;  lalior  of  blacksmith 
and  machinist,  $0.58;  total,  $12.05. 

A  cast-steel  frog  supplied  by  manufacturers  at  a  cost 
of  about  $0.50  is  inherently  more  rigid  than  the  riveted 
frog,  but  unless  unusual  precaution  is  taken  it  is  dif- 
ficult to  fasten  it  .securely  to  the  ties.  In  order  to  stiffen 
the  riveted  structure,  cast-iron  fillers  may  be  added  which 
also  support  the  flange  of  the  wheels  in  passing  over  the 
throat  of  the  frog,  thus  relieving  the  jar  to  the  rolling 
stock. 

In  designing  various  parts  of  the  turnouts  it  was  kept 
in  mind  that  all  such  turnouts  may  be  of  only  temporary 
usefulness  in  one  particular  location  and  that  the  con- 
stituent parts  may  be  used  many  tifnes  before  being  cast 
aside  as  useless.  The  standard  frog  is  somewhat  shorter 
tiian  one  designed  to  the  specifications  of  the  American 
Railway  Engineering  Association,  but  the  saving  in 
weight  and  bulk  with  the  consequent  saving  in  making 
the  several  installations  will  more  than  offset  any  loss 
due  to  instability. 

The  cost  of  laying  and  ballasting  a  No.  5  turnout  com- 
plete, as  shown  in  Fig.  2,  was  as  follows : 


One  30-lb.  No.  5  frog  and  two  6-ft.  points. . . . 

40  ties.  5x6-in.,  @  20c 

Spikes,  bolts,  tie-plates,  etc 

1  low  switch  stand  and  rods 

2  headblocks,  5xG-in.,  8  ft.  long 


<12.95 

8.00 

75 

2.25 

1.00 

Total  material $24,95 

Laving,  16  hr.  @  35i  c ■. ,   ,   .5.68 

Ballasting  and  surfacing,  8  hr.  (a)  35i  c "   2.84 


Total  labor 

Total  cost  of  material  and  labor. 


$8.52 
$33.47 


The  dimensions  of  the  standard  frogs,  switches  and 
turnouts  are  given  in  Tables  1  and  2.  The  formulas  used 
for  the  turnouts  are  as  follows: 


Chord  length  U  = 


G 


B  sin  X  —  F  sin  Y 


Radius  R  = r  - 


sin\  (X+F) 

G  —  B  sin  X  —  F  sin  Y 
cos  Y 


G 


cos  X 

Lead  S=  (R^y^G)    {sin  X  —  sin  Y) 
+  B  cos  X -\- F -\- 0 
in  which 

A'  =  Frog  angle  ; 

Y  =  Angle  of  point  rail ; 

B  =  Length  of  wing  rail ; 

F  =  Length  of  switch  rail ; 

0  =  Distance   between   actual   and   theoretical   frog 

point,  taken  as  2  in. ; 
G  =  Oage  of  track; 
R  =  Radius  of  turnout. 
The  dimensions  of  0  was  taken  as  2  in.  and  the  heel 
distance  of  switch  points  as  4^4  in- 

The  spacing  of  the  ties  depends  on  the  size  of  the  tie 
and  the  style  of  the  turnouts.  If  the  regular  set  of 
switch  ties  is  used  as  in  standard-gage  trackwork,  5x6-iu. 


FIG.    2.     STANU.ARD   TURNOUT   FOR    NARROW-GAGE   MINE 
AND   INDUSTRIAL   TRACKS 
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tics  simtcil  IS  in.  c  to  v.  will  ^'ivc  '^(»h\  ri'siills  fur  iiiick 
laid  with  raiU  wci^'liiii^'  uj)  to  10  lit.  jici-  vd.  IT  tlic 
turnout  is  laid  with  tics  of  t'vcii  l('iij;tli  staL'^'fifd  in.  as 
shown  in  Kij;.  2,  a  s|)acinj;  ol"  Hi  to  18  in.  c  lo  c  fur  cac  li 
Itraiicli  has  proved  satisfaitory.     This  style  of  KUistriic- 

T.\D1,K2.   l)lMi;N8K)NSK()UTrUN()l'TSINNAUH(>W-(iA(li;TltA(KS* 
(iitKK  ti(  Tiiipk,  Mi  In. 
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♦Till'  tahli  pn'parcil  by  Mr.  Brown  includes  five  widths  of  track  gage — UO-in.; 
40-in.:  42-in.:  44-in.;  and  48-in.  \Vc  jtivc  the  fiKurcs  for  the  ;i()-iii.  and  42-in. 
gagva  only. — Editor. 

tion  is  speeially  well  adajited  to  iiiidernround  turnouts, 
where  headroom  is  limited  and  tlat  ties  ;!.\5  in.  or  ;i.\(l 
in.  are  used.  All  switch  ties  should  be  of  hardwood  and 
treated  if  possible,  as  decay  will  set  in  before  mechanical 
wear  destroys  their  usefulness. 

Too  often  the  trackwork  for  mines  and  industrial  works 
is  poorly  e.xeeuted,  due  to  lack  of  cx])erience  of  the 
tracklayers  and  construction  foremen.  The  essential  re- 
quirements do  not  differ  from  those  of  the  standard  gage, 
and  true  alignment  aud  surface  may  be  obtained  by  in- 
telligent supervision. 
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In  building  a  bridge  at  Mainit,  Leyte  Province,  Phil- 
ippines, a  foundation  load  test  was  made  in  the  excava- 
tion for  the  main  pier,  to  determine  whether  the  soil 
was  capable  of  bearing  the  design  load  of  3.75  tons 
per  sq.ft.  The  Bureau  of  Public  Works  describes 
the  methods  and  results  in  its  "Quarterly  Bulletin." 
The  loading  platform,  about  10  ft.  square,  rested 
on  four  Gx6-in.  legs  and  thus  had  a  total  bearing  area 
of  1  sq.ft.  It  appears  to  have  been  simply  set  on  the 
bottom  of  the  foundation  pit  and  leveled  up,  the  feet 
not  set  in  holes  or  any  backfill  placed  around  them.  The 
platform  was  first  loaded  with  1,300  lb.  of  structural 
steel ;  after  an  hour  the  settlements  at  the  four  corners 
were  1,  7,  13  and  14  mm.  Then  a  load  of  7.6  tons  was 
applied.  The  additional  settlement  was  greatest  at  the 
two  corners  that  had  settled  least  before,  being  74  and 
75  mm.  (3  in.)  ;  at  the  other  two  corners  it  was  zero. 
Excavation  was  carried  deeper  at  the  points  of  great  set- 
tlement, and  a  better  soil  was  found,  whereupon  this  part 
of  the  excavation  was  considered  satisfactory.  The  other 
half  of  the  pier  site  was  more  uniform  in  settlement, 
the  four  corners  of  the  platform  showing  21,  22,  29  and 
22  mm.  respectively,  wliich  was  considered  satisfactory. 

In  one  of  the  abutments,  where  the  working  load  was 
to  be  3.05  tons  per  sq.ft.,  a  test  load  of  6I/2  ^o  ^%  ^^^^ 
per  sq.ft.  was  applied.  The  average  settlements  under 
this  load  were  respectively  35  and  50  mm.  (2  in.).  The 
result  was  considered  satisfactory,  and  foundation  con- 
creting was  at  once  begun. 


A«Tr  ('onvrrHltin  'l'Hbl«'--A  highly  Hiiniilined  tiibh;  for  con- 
vcrlliiK  Miiuiire  I'oct  Into  declmiilH  of  an  iicre  hiiH  been  worked 
out  liy  DwJKlit  <3erl)er,  t'hlef  KnKlneer  of  the  T'lttHburnh  Tor- 
iiilniil  Uiiilroiid  iind  (^oiil  Co.,  :tH  Hhown  hi^rcwltli.  In  the  table 
tlie  llRUics  lit  the  rlKlit  of  thowe  In  the  llrHt  or  l(fft  vertlciil 
line  jire  tlii>  dcclnial  acre  eiiulvalenlH  for  tenlliH  of  a  Hi|uare 
fool.  l'"or  liiHtance,  the  (iKiireH  al  the  rl^bt  of  the  1  on  the 
Ih-Ht    horizontal    lliu^    are    the    d<'elinal    acre    einil v.aleiitH    of    0  1 
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TABLE  FOR  RAPIDLY  CONVERTING  SQUARE  FEET  I.N'TO 
DECIMALS  OF  AN  ACRE 

sq.ft.  Having  on  the  third  line,  for  example,  the  decimal 
value  of  0.3  sq.ft.,  it  is  evident  that  this  value  can  also  be 
used  for  0.03,  0.003,  3,  30,  300,  3.000,  etc.,  sqft.,  by  properly 
placing  the  decimal  point.  Attention  is  called  to  the  words 
printed  vertically  between  the  columns  of  figures,  as  these 
words  are  intended  to  serve  as  guides  in  the  placing  of  the 
decimal  point.  To  illustrate:  The  acre  equivalent  of  300  sq.ft. 
is  obtained  by  placing  the  point  at  the  word  "hundreds." 
Anyone  who  will  follow  the  operations  in  the  example  given 
below  will  readily  grasp  the  working  of  the  chart.  For  in- 
stance, what  part  of  an  acre  is  576.4  sq.ft.? 
500.0  =  0.01147S4206 
70.0  =  0.001606978S8 

6.0  =  0.000137741047 

0.4  =  0.0000091827364 


576.4  =  0.013232^2^2^34 

This  operation  may  be  shortened  to  a  considerable  extent 
by  sacrificing  extreme  accuracy. 

Coneu!4!4iun  Colluiixed  Tank — The  accompanying  view  shows 
the  gasoline-storage  tank  in  tlie  garbage-disposal  plant  of 
the  C.  O.  Bartlett  &  Snow  Co.  at  the  Panaina-Pacific  Exposition, 
San  Francisco.  C.  O.  Bartlett,  president  of  the  company,  says 
that  the  tank  was  deformed,  as  shown,  by  the  concussion  of 
the    big    coast-defense    guns    at    Fort    Winfield    Scott    during 


^^k^^^^J 


"  tirtr"«rri> 


GASOLINE    TANK   COLLAPSED   BT   CONCUSSION 

target  practice  on  Nov.  3,  1915.  The  tank  was  6  ft.  9  in.  in 
diameter  by  22  ft.  long  and  made  of  i',j -in.  iron.  As  shown 
in  the  ijhotograi)hs,  it  was  sustained  by  wood-frame  supports 
about  4  ft.  from  each  end.  The  concussion  of  the  guns,  which 
were  located  about  400  yd.  from  the  garbage-plant  side,  had 
the  effect  of  caving  in  the  middle  of  the  side  of  the  tank 
nearest  the  buildings.  The  top  of  the  tank  was  forced  up, 
giving  it  a  humpbacked  appearance.  At  the  time  it  gave  way 
the  tank  contained  4,000  gal.  of  gasoline. 
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Ii!  tlu'se  (lays  of  iutcnsL'  rivalry  bctwcrii  those  who  are 
commercially  interested  in  different  materials  of  construc- 
tion it  is  to  bo  exi)ected  that  any  mishap  to  a  structure 
of  one  material  will  i)e  exploited  in  behalf  of  the  other 
materials  which  might  have  been  used  in  place  of  that 
which  has  met  with  accident.  No  one  can  blame  com- 
mercial rivals  for  this  sort  of  thing,  but  the  represen- 
tatives of  those  who  have  to  foot  the  bills  may  be  expected 
to  try  to  arrive  at  the  truth.  The  chances  are  that  they 
will  not  so  arrive  unless  they  employ  competent  engi- 
neers to  guide  them.  Too  often  they  fail  to  do  this, 
and  therein  lies  the  opportunity  of  the  man  whose  chief 
and  wholly  commendable  concern  is  to  sell  his  own 
product. 

The  break  iu  one  of  the  wood-stave  conduits  which 
conveys  Cedar  liiver  water  to  Seattle,  noted  in  Engi- 
neering Neiv^  of  Jan.  20  and  37,  is  a  case  in  point.  As 
soon  as  it  vvas  generally  known  that  several  breaks  had 
occurred  in  one  of  these  two  pipe  lines,  some  of  the 
local  newspapers  and  laymen  city  officials  began  to  cry 
out  for  a  "permanent"  conduit  of  "steel  and  concrete." 
This  outcry  arose  notwithstanding  the  fact  that  the  wood- 
stave  conduit  in  which  the  breaks  occurred  was  put  in. 
use  as  recently  as  1909,  and  the  second  and  older  wood 
conduit  no  longer  ago  than  1901.  Moreover,  as  was 
pointed  out  in  these  columns  on  Jan.  37,  the  agitation 
centered  on  a  third  conduit,  although  the  underwriters 
and  the  technical  staff  of  the  city  had  for  years  past  been 
advocating  more  storage  and  a  special  fire-protection 
water-supply  system. 

Perhaps  a  third  conduit  is  more  needed  than  anything 
else,  and  perhaps  it  should  be  built  of  "concrete  and 
steel."  Both  questions  should  be  settled  by  engineers. 
In  fact,  this  time  it  would  really  seem  as  though  the 
taxpayers  of  Seattle  would  be  weary  of  lay  muddling  with 
engineering  questions  and  once  more  put  their  trust  in 
engineering  advisers. 

The  report  printed  elsewhere  in  this  issue  places  the 
blame  for  the  recent  breaks  in  the  Seattle  conduit  on 
faulty  design  and  maintenance  of  relief  standpipes  at 
smnmits  and  urges  that  the  same  poor  design  and  main- 
tenance of  a  steel  or  of  a  concrete  pipe  line  would  have 
been  just  as  likely  to  have  resulted  in  an  accident,  with 
the  probability  of  longer  delay  for  repairs  than  was  nec- 
essary with  .the  wood  conduit.  The  report  is  admittedly 
a  defense  of  wood-stave  pipe  against  possible  enemies, 
but  it  is  made  in  behalf  of  the  wood-pipe  interests  in 
general  rather  than  a  prospective  contract  at  Seattle. 
So  considered  it  is  entitled  to  respectful  colisideration — - 
exactly  as  are  all  arguments  againsl  wood  nipe  brought 
forward  in  good  faith  by  the  promoters  of  steel,  con- 
crete or  cast  iron. 

The  taxpayers  and  the  lay  officials  of  Seattle  and  of 
other  cities  confronted  with  questions  like  those  at  issue 


in  this  case  should  listen  respectfully  to  the  claims'  of 
commercial  rivals;  but  in  weighing  those  claims  they  will 
do  well  to  be  guided  in  the  end  by  competent  disinterested 
engineers  whose  sole  interest  is  not  to  promote  the  use 
of  any  one  material  against  all  others,  but  to  recommend 
that  one  which  will  best  meet  local  conditions  and  in 
the  long  run  render  the  best  service  at  the  least  cost. 


The  very  latest  tiling  in  municipal  government  is  the 
coml)ination  of  proportional  representation  with  the  com- 
mission-manager plan.  The  argument  for  the  commis- 
sion-manager plan  is  well  known  and  has  much  force. 
Proportional  representation  is  an  apparently  well-devised 
scheme  for  making  sure  that  all  the  diverse  elements 
composing  the  electorate  are  present  in  the  city  gov- 
ernment, in  so  far  as  that  is  possible  without  attempting 
to  recognize  too  small  divisions  of  the  electorate. 

The  only  American  city  that  has  thus  far  adopted  pro- 
portional representation  is  Ashtabula,  Ohio.  In  1914 
that  city  adopted  a  home-rule  charter  of  the  commis- 
sion-manager type.  Proportional  representation  was  ad- 
vocated at  the  time,  but  not  with  sufficient  strength  to 
assure  its  adoption.  In  August,  1915,  the  charter  was 
amended  to  include  this  principle.  In  November  the 
first  commission  was  elected  in  accordance  with  the  pro- 
portional-representation scheme.  Seven  men  were  chosen. 
The  enthusiastic  supporters  of  proportional  representa- 
tion, including  the  Chamber  of  Commerce  of  Ashtabula, 
reported  that  the  election  was  a  success,  both  in  prac- 
tical o])eration  and  as  to  results.  It  was  stated  that  every 
section  of  the  city  was  represented  geographically,  that 
all  parties  had  their  representatives,  including  even  the 
wet  and  the  dry,  and  that  the  leading  nationalities  in 
the  decidedly  polyglot  city  were  also  well  represented  on 
the  new  commission. 

Under  a  commission-manager  charter,  whether  the 
commissioners  are  elected  by  proportional  representation 
or  otherwise,  the  supreme  test  of  the  new  administration 
is  naturally  that  of  the  appointment  it  makes  to  the  very 
important  office  of  city  manager.  Ashtabula,  a  city  of 
18,266  population  in  1910,  offered  $2,.500  for  a  city  man- 
ager. The  applicants  included  a  number  of  nonresidents, 
some  of  whom  are  or  have  been  city  managers  elsewhere. 
The  commission  finally  selected  a  local  newspaper  re- 
porter for  the  position. 

This  choice  proves  anew,  not  that  proportional  repre- 
sentation is  a  failure,  but  that  no  mere  framework  of 
government  will  insure  the  choice  of  trained  men  for 
executive  positions.  It  may  be  that  a  local  newspaper 
reporter  will  eventually  make  an  excellent  city  manager, 
or  at  least  just  the  sort  of  a  city  manager  the  people  of 
Ashtabula  desire.  If  either  proves  to  be  the  case,  will 
not  proportional  representation  be  justified  at  its  very 
first  trial  in  the  United  States? 
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A^atoimolbiles  am^dl  Safety  imv 
llhie  Stlreetts 

h  tlif  (li'iulliiifss  of  the  imtDiiioliilt'  to  |ic(lrslriiiiis  in- 
creasing or  tlccroasiii;;  ?  Statistics  I'or  !!)()!)  td  IHII,  ju,-( 
made  public  i)V  tlic  liurcau  of  tlic  Census,  Depiirlnicnt  of 
Commerce,  indicate  tluit  tlu'  numiier  of  aiiloniol)ilcs  in  the 
I'nited  States  iiuTeases  nioic  than  Iwiic  as  rapiiily  as 
tile  numlier  of  fatalities  causcil  li\  I  linn.  This  siiowin^' 
jui-ans  that  while  an  increased  nunihcr  of  inoior  \eincles 
increaM'>  the  amilci:!  rnord,  the  ha/.anl  |ici-  antomoliilc 
operated  is  ;.'i'o\\iii^  Icvs. 

Autoniohiles  in  use  in  ihc  I'nilcd  Stales  al  the  ilosc 
of  l!M)!l  niindiered  :<J()0,()()0,  accord  in;;  to  li^urcs  conipilcd 
hy  the  National  Automobile  Cluunbor  of  Comnicicc  hv 
Mew  York  City,  from  state  re<;istration  reports;  at  I  he  (lose 
of  l!)l;}  there  were  l,2rO,()0(),  and  at  the  end  of  1!>1  I  the 
liffure  was  1,750,000.  .Meanwhile  the  deaths  caused  hy 
automobile  accidents  and  injuries  for  both  pedestrians 
aiul  passensrers,  increased  from  iV,\2  in  li)Oi)  in  the  doath- 
rejii.stration  area,  containing  5()%  of  the  ])opulation  of  the 
T'nited  States,  to  2.(i2:5  in  191-1.  Thus  while  the  num- 
ber of  automobiles  increased  775%  in  this  period  of  five 
years,  the  fatalities  increased  but  315%.  Those  figures 
can  be  verified  to  some  e.xtent  by  a  comparison  between 
the  increase  in  the  number  of  macliines  and  the  increase 
in  the  death  rate  per  100,000  population,  caused  by  them. 
On  this  basis  tlie  775%  automobile  increase  was  accom- 
panied by  a  fatality  increase  of  258%,  or  from  1.2  to  4.3 
per  100.000. 

In  spite  of  the  ]iroportional  decrease,  these  figures 
are  ominous,  for  they  emphasize  the  generally  known  fact 
that  the  streets  are  becoming  less  safe  each  year.  Auto- 
mobile travel  is  bound  to  e.xpand,  and  probably  as  rapidly 
in  the  next  five  years  as  heretofore.  This  outlook  calls 
for  careful  regulation  of  automobile  travel  so  that  the 
fatalities  will  continue  to  diminish  in  proportion  to  the 
increase  in  the  number  of  vehicles.  One  reason  for  the 
inverse  ratio  is  a  reduction  in  the  average  annual  mileage 
per  machine.  It  is  hoped  that  another  reason  lies  in  a 
greater  regard  for  pulilic  safety  by  the  drivers. 


contractor  shaves  tlie  estimate  and  finds  that  although 
the  engineer  may  have  known  what  he  was  doing,  he  (the 
conl  lai  liir  I  \mis  in  aiiysnial  ignorance  <ni  that  point.  'I'he 
new  fonlraetor  feels  that  in  order  to  Mieeeed  he  must 
gain  a  reputation,  uhieh  ealls  foi-  >aeiiliee.  Therefore, 
he  is  willing  to  take  a  joh  or  two  at  or  hel(jw  cost  in  order 
to  get  a  start,  lie  gets  his  start,  but  as  often  a>  not  it  is 
in  the  direction  of  the  well-popidatcd  gravevanl  of  his 
profession. 

'i'he  engineer  who  makes  an  absurdly  low  estimate  for 
the  (dst  of  a  |ii<ipose(l  work  is  even  more  censurable  than 
the  one  ulio  makes  his  estimate  absurdly  high  in  order 
to  help  his  own  lepntation  for  |ierforming  work  below 
its  estimated  cost.  In  nine  eases  out  of  ten,  however, 
the  engineer  who  makes  an  estimate  below  cost  and  de- 
ceives some  coiitractoi-  into  making  a  hid  based  on  that 
estimate   will    receixc  a    |inni>linient    litting   his   crime. 

Iira'ws^ir'dl^Opeiranini^  Dooips  A.^min\ 

The  excessive  accident  record  of  Amei-iean  industries  is 
often  referred  to  with  the  implication  tliat  in  Kurojjean 
industrial  establishments  the  safety  arrangements  are 
perfect.  This  does  not  appear  to  be  the  case,  judging 
from  a  recent  item  telling  of  the  death  of  18  persons  in 
a  Swiss  factory  fire,  wdiere  they  were  caught  at  an  inward- 
opening  door.  An  editorial  remark  on  this  case  in  the 
t^clnreizcrisrlK'.  Bauzpifjtnf/  implies  that  this  condition 
is  not  uncommon  and  tliat  the  Swiss  factory  inspectors 
find  much  difficulty  in  securing  compliance  with  their 
recommendations  as  to  safety  a])plianees. 

In  the  case  in  question  the  ground  iioor  had  three 
doors.  AVhen  a  fire  broke  out,  the  employees  crowded  to 
the  door  that  was  most  commonly  used.  This  door,  how- 
ever, had  been  blown  shut  by  an  explosion  which  started 
the  fire,  and  with  such  force  that  it  swung  through  its 
frame  and  jammed. 

The  danger  of  inward^opening  doors  in  any  building 
housing  large  numbers  of  people  has  been  many  times 
demonstrated,  and  it  is  a  surprise  to  find  that  such 
dangers  have  not  yet  been  generally  eliminated  even  iu 
the  well-regulated  factories  of  Europe. 


That  the  engineer's  estimate  should  be  approximately 
accurate  and  include  a  margin  of  profit  for  the  contrac- 
tor is  important  from  the  standpoint  of  the  contractors 
bidding;  that  the  estimate  is  not  always  a  safe  guide 
is  generally  known  to  the  contracting  fraternity.  A  cor- 
respondent in  this  issue  throws  some  interesting  light 
upon  a  contract  on  which  he  recently  submitted  a  bid. 
His  e^itimate,  which  he  offers,  seems  to  be  fair,  and  he 
complains  that  the  only  item  that  could  stand  trimming, 
without  departing  from  the  specifications,  is  the  one 
know^n  as  profit.  Yet  his  bid  was  $40,000  higher  than 
the  engineer's  estimate.  This  would  not  he  a  grave  dif- 
ference in  the  case  of  a  $1,000,000  contract,  but  on  a 
job  which  the  engineer  estimates  at  $70,000  a  $40,000 
difference  is  striking,  to  say  the  least. 

If  contractors  would  prepare  their  bids  without  regard 
to  anyone  else's  process  of  thought,  the  engineer's  estimate 
would  be  of  less  consequence.  A  new  and  inexperienced 
contractor,  however,  assumes  that  the  engineer  knew  what 
he  was  doing  when  he  prepared   his  estimate.     So  the 


In  sj)ite  of  the  almost  universal  acceptance  of  the 
chute  as  a  method  of  depositing  concrete  there  remain  a 
number  of  engineers  who  hold  to  the  early  opposition  to 
the  method,  on  the  ground  that  its  very  nature  demands 
an  exceptionally  sloppy  concrete  that  will  not  attain  as 
high  an  early  strength — to  say  nothing  of  final  integ- 
rity— as  a  concrete  mixed  with  a  normal,  and  lower, 
proportion  of  water. 

Such  criticism  is  possi!)ly  deserved,  but  it  lacks  quali- 
tative backing,  either  in  the  way  of  structural  perform- 
ance or  laboratory  experiment.  For  that  reason,  those 
interested  in  the  subject,  whether  they  are  for  or  against 
the  chute,  should  make  an  effort  to  attend  the  coming 
meeting  at  Chicago  (Feb.  14  to  17)  of  the  American 
Concrete  Institute  and  take  part  in  the  discussion  of 
the  subject  which  is  to  be  started  by  C.  C.  Browm,  of 
Indianapolis.  ^Ir.  Brown  has  been  collecting  data  on 
the  subject  for  some  time,  and  his  notes,  together  with 
the  comment,  either  spoken  or  written,  presented  at  the 
meeting,  should  add  much  to  the  present  meager  infor- 
mation on  a  debatable  subject. 
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SepftnC-TsiimBS.    Pa^^OEDtt    ClsxammS    Siimdl  l'<'i'ig  sullkiunt   -round    fur    rejection.     Prospective   bid- 

SeWS^g©°OnSflBaff©C<ln(Dim   Taimlfes  <lers  were  olfered  either  sand  or  gravel  for  90c.  per  ou.j^l 

'^  iiie  concrete  work  consisted  ol  walls  varying  in  height 

Sir — On  several   recent  occasions  there  have  come  to  from  10  to  ;53  ft.,  with  coping  on  l)oth  sides  of  the  wall, 

my  attention  formal  demaiuls  made  by  attorneys  claim-  Counterforts  were  j^laced  every  10  ft.,  on  one  side  of  the 

iiig  to  re])reseiit  the  Cameron  Septic  Tank  Co.,  of  Chicago,  wall.     Some  of  the  reinforcing  rods  had  to  be  heated  in 

for  royalties  for  the  use  of  tanks  in  connection  witli  the  order  to  make  the  Ijends,  and  the  steel  had  to  be  wired 

chemical  disinfection  of  sewage.  securely  at  all  intersections.     The  walls  had  to  be  water- 

AVhile  it  is  true   that  certain  tanks   used    in    coiinec-  proofed  on  both  sides,  using  a  home-made  wash.  Approx- 

tion    with    chemical    disinfection    to    provide    necessary  imately  14  f^q-'t.  of  waterproofing  was  required  per  cubic 

storage  and   period   of   contact   might,   upon   casual   in-  foot  of  concrete. 

spection  of  drawings,  appear  to  be  septic  tanks  and  might  Tlic  wall  was  of  a  patented  type,  the  specifications  re- 
even  be  operated  as  septic  tanks  by  omitting  the  ap-  quiring  the  contractor  to  arrange  for  the  royalty  and 
plication  of  disinfectants,  it  must  be  ajjparent  to  anyone  stating  further  that,  before  the  final  estimate  would  be 
with  the  most  elemental  knowledge  of  sewage  puriflca-  paid,  the  contractor  must  show  receipt  from  the  patentee 
tion  that  the  two  systems  of  treatment  are  quite  dis-  to  the  effect  that  the  royalty  had  been  paid.  The  paten- 
tinct.  The  septic  tank  is  designed  to  encourage  the  tee's  price  for  royalty  was  10%  of  the  bid  price  for  the 
multiplication   of    bacteria    and    the    bacterial    putrefac-  work. 

tion  of  the  sewage  matter.     Such  tanks  when  properly  The  excavated  material  had  to  be  backfilled  in  layers 

designed  are  also  effective  sedimentation  tanks.     Chem-  and  tamped,  this  operation   Ijeing  taken   care  of  in  the 

ical  disinfection,  on  the  other  hand,  aims  at  the  partial  unit   price   for   excavation.     The    forms   were   to    be   of 

destruction  of  bacterial  life  and  the  prevention  of  ])utre-  dressed  lumber,  free  from  loose  knots,  cracks  and  other 

factive   changes,   and   a   well-designed    storage   tank    for  defects,  the  specifications  indicating  that  a  first-class  job 

disinfe(!tion  purposes  should   reduce   sedimentation   to  a  was  required, 

mininuim.  Let  us  make  an  estimate  for  this  piece  of  work,  using 

111  view  of  what  is  evidently  the  present  policy  of  the  the  prices  and  specifications  just  mentioned: 

Cameron  Company,  therefore,  it  seems  desirable  to  point  ^^^^  ^^,^.^  ^.^^^,  ^^  ^^^^^^^  ^..„  ^^^^.,,^  ^  ^  ,^,^,    ^^ 

out  to  users  of  cheinical-disinfection  processes  the  essential  cement  at  $1.40  net,  plus  lOc.  for  hauling,  testing 

,.,„                   •        ,,             ,                   ,                •              1         ii      i.    J.1  and   storing    $2.2.) 

ditterence  in  these  two  systems,  m  order  that  they  may  sand  and  gravel,  1.5  yd.,  plus  20%  for  waste,  @  90c...        1.62 

.,,.        1            ,         ■     .             ,-      1                                           ■             ■  Reinforcing   steel.   130   lb.    @    3c 3.911 

not  unwittingly  enter  into  entirely  unnecessary  arrange-  Mixing    and    placing,    including    water    and    water- 

meiits   for  the   payment  of   royalties.  Tile  °e°"wouid'  have' to' be  about' i' sq'.h.' of' forms' for 

T(''\t;tu   K     PiiTi'T  uc  each  cubic  foot  of  concrete,  and  at  10c.  for  each  foot 

rj.\jiLb    D.    1  iii-Lfb.  jjj  contract  surface  the  price  would  be 2.70 

\Vo<lilii(Tt<.ii      T)      P        T-jn      •)':■      IMU;  Overhead      expense,      superintendent's      office,      night 

\i<lMHngiun,    17.    (...,    .jdii.    v(,    j.;io.  watchman,    timekeeper,    telegrams,    telephones    and 

Ks  postage    50 

Profit 1.50 

^_,                                                                                                                               _  Ro.valtv   1.50 

©IPS       SSlX®ta]ldl       M®tt       1R©I15^  Total                                                                                                            ^14.97 

^sagnimeers'  Esaasma^eS  .pi^,^  e.^timate  is  \Vn-  from  the  standpoint  of  both  par- 
Sir— I  wish  to  call  attention  to  the  unintentional  in-  ties,  yet  the  engineer's  estimate  was  $r.65  per  cu.yd., 
justice  done  contractors  by  engineers  who  prepare  inac-  which  included  cement,  sand,  steel,  forms,  waterproofing, 
curate  estimates  of  cost.  At  a  recent  letting  of  some  lai)or,  royalty  and,  last  and  of  course  least,  profit.  What 
(i.OOO  cu.yd.  of  1:3:4  concrete  carrying  130  lb.  of  steel  items  in  our  estimate  can  be  materially  lowered  or  cut 
to  the  yard,  with  additional  items  aggregating  .$1.5,000.  out  entirely  without  departing  from  the  specification  re- 
tiie  engineer's  estimate  was  •$rO,000,  when  -$110,000  would  (luiremcnts?  The  answer  is,  "Profit." 
have  been  much  more  rea.'^onable.  The  lowest  bid  made  At  tlie  letting  in  question  a  contractor  filed  his  bid  with 
was  an  even  $08,000  and  was  evidcntlv  intcn(l<Mi  to  just  a  certified  check  for  $.5,000.  His  figure  was  $68,000, 
slip  under  the  engineer's  estimate.  In  (udcr  to  give  with  an  interlineation  that  this  did  not  include  the  roy- 
others  an  opportunity  to  judge  how  much  tliis  joh  would  ally.  Is  it  not  probable  that  this  bidder  counted  upon 
cost,  I  present  a  resume  of  the  specifications  and  a  sum-  the  engineer's  estimate  being  a  fair  one  and  carrying 
mary  of  the  material  prices  at  the  place  in  question:  at  least  10  to  15%  profit?  He  was  anxious  for  work, 
The  cost  of  standard  cement  f.o.b.  cars  was  $1.50  per  no  doubt,  and  willing  to  take  the  job  at  slightly  less 
bbl.,  with  the  usual  10c.  per  bag  refund.  Each  car  of  than  the  engineer's  estimate.  In  the  last  two  years  there 
cement  must  be  tested  by  a  reputable  testing  laboratory  have  been  brought  to  my  attention  many  instances  where 
and  reported  O.K.  before  being  used:  this  clause  required  the  bidders  have  just  shaved  the  estimate  a  few  hun- 
the  storage  of  the  cement  for  a  period  of  at  least  three  dred  dollars  and  then  filed  their  bids  without  attempting 
weeks.  Expense  of  testing  must  be  borne  by  the  eon-  to  make  even  a  rough  estimate  of  the  probable  cost, 
tractor.  Standard  gravel  for  the  concrete  must  lie  washed  One  of  the  Biddehs. 
iind  free  from  all  foreign  matter,  even  a  trace  of  the  latter  Columbus.  Ohio.  .Jan.  2.  101  (!. 
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MACy.s'/^'— .'I  rock-jill  (lam  IJU  ft.  Iii;/li.  which 
depended  fur  wdler-lii/hliiess  on  a  rireled  slccl- 
plate  diajthnujiii.  ivas  drslniiied  In/  /hitid  .Inn. 
^7,  causini/  much  loss  of  life  and  jirojierlji.  I'er- 
t<on(d  ohtierrotions  of  lealis  and  other  features  made 
iliiriiuj  a  visit  to  the  dam  titree  months  (u/o  are 
f/lren.  tof/ether  with  a  report  on  the  failure. 

On  'I'liursday  iiricriKKHi,  ,Iiiii.  'i~,.  the  Ixiwcr  Oliiv  nick- 
fiU  (lam  of  llu"  Sim  Diojio  walcr-siipiilv  lailcd,  iiiul  tlio 
contents  of  the  reservoir,  amounting  to  ];5,0()(). 000,000  '^i\\. 
were  disfluirged  down  the  valley,  causing  a  Hood  in  wliirli 
some  ;30  lives  are  reported  to  have  heen  lost. 

The  writer  visited  the  Lower  Otay  dam  on  Oct.  27, 
1915,  in  company  witli  Allen  Jla/en,  Consulting  I'^ngineer, 
and  John  L.  Bacon,  Assistant  City  Manager  of  San  Diego, 
in  charge  of  the  Department  of  Water-Supply.  The  fol- 
lowing description  of  the  structure  is  prepared  from 
infcuniation  secured  at     that  time.     The  dam  was  fully 


The  dam  is  a  rock-fill  stru(  hire  that  has  at  it<  eenter 
a  steel  plate  emheddcd  in  cement  mortar,  forming  a 
diapliragin  which  is  the  sole  reliance  for  water-tiglitiies.s. 
Jt  was  the  first  <lam  of  this  |)eculiar  design  ever  Iniilt, 
and  only  a  very  few  others  of  similar  design  have  heen 
constructed.  The  originator  of  this  design  was  not  an 
engineer,  hut  a  promoter  and  financier,  K.  S.  Bahctn-k, 
at  that  time  presidi'iit  of  the  Southern  California  Water 
Co.,  which  completed  the  structure  in  the  year  I8!>7. 
Mr.  Jiahcock  not  only  originated  the  plan  of  huildiiig  the 
dam  in  this  manner,  but  directed  how  the  work  should 
he  carried  on. 

The  Otay  Kiver  is  a  small  stream,  less  than  2r>  mi.  in 
total  length,  which  empties  into  the  southern  end  of  Han 
Diego  Bay,  and  like  all  rivers  in  southern  California  is 
entirely  <lry  during  the  sunnner  .season.  The  [jower  Otay 
dam  is  located  at  a  natural  reservoir  site  aiiout  a  dozen 
miles  southeast  of  San  Diego.  At  the  lower  end  of  a 
broad  valley  the  river  cuts  through  a  high  flike  of 
])orphyry  in  a  narrow  canon.     By  building  a  dam  l.'JO  ft. 


SOUTHERN  CALIFORNIA  MOUNTAIN   WATER  COMPANY 

Name   of   Reservoir 

Altiiucle 

Oallons 

C HOLLAS   M'G'TS. 

4.23ft. 

90  000  000 

UPPER     OTAY 

5ao  ft. 

1  090  000  000 

LOWER    OTAY 

400  ft. 

1 3  000  000  000 

BARRETT 

I500f  I. 

15  000  000  000 

^MORENA 

3IOO  ft 

1 5  000  000  000 

^„5r.r.>.s5---  "-'"= 


FIG.    1.      SKETCH    .MAI'    OF    RESERVOIR    SYSTEM    FOR   WATER-SUPPLY    OF    SAN    DIEGO 


described  at  the  time  of  its  construction,  in  Engineering 
Neivs  of  March  10  1898,  and  has  been  described  also  in 
the  late  James  D.  Schuyler's  well-known  treatise  on 
"Eeservoirs."  In  some  important  respects,  however,  the 
actual  construction  of  the  dam  differs  from  the  published 
descriptions,  nothwithstanding  the  fact  that  the  article 
in  Engineering  News  was  prepared  by  the  engineer  in 
charge  of  the  work. 

EocK-FiLL  Structure  with  Stkel  Diaphragm 

In  view  of  the  failure  of  the  dam,  with  distressing  loss 
of  life  and  large  damage  to  property,  it  is  important  to 
engineers  that  the  facts  concerning  it  should  be  widely 
known.  Especially  is  it  important  to  mention  that  at 
the  time  of  the  writer's  visit,  months  before  the  recent 
failure,  engineers  of  standing  in  San  Diego  who  were 
familiar  with  the  construction  of  the  dam  frankly 
expressed  their  disapproval  of  the  structure,  not  indeed 
on  account  of  its  lack  of  safety,  but  for  other  reasons.  It 
may  as  well  be  set  down  at  this  place  that  one  chief  objec- 
tion to  the  peculiar  design  of  the  dam  is  the  impossibility 
of  determining  with  accnracv  its  margin  of  strength. 


high  at  the  head  of  this  canon  it  was  possible  to  flood 
an  area  of  869  acres  and  store  13,000,000,000  gal.  of 
water.  The  drainage  basin  tributary  to  the  reservoir 
has  an  area  of  about  100  sq.mi. 

Masonry  Dam  Was  Fir.st  Proposed 

■  In  constructing  the  dam  a  masonry  foundation  was 
carried  down  to  a  depth  of  31  ft.  below  the  stream  bed, 
with  a  maximum  thickness  of  05  ft.  It  was  originally 
intended  to  build  the  structure  as  a  masonry  dam  through- 
out ;  but  when  the  masonry  had  been  carried  np  to  a  height 
of  8  ft.  above  original  water  level,  or  45  ft.  above  the  lowest 
point  of  the  masonry,  i\Ir.  Babcock  decided  to  make  the 
rest  of  the  structure  a  rock-fill  with  a  steel  plate  core. 
The  steel  plates  used  were  Vs  in-  thick  for  three  courses 
at  the  bottom  and  1/4  in.  thick  above  and  were  riveted 
together  to  form  a  continuous  diaphragm.  The  lower 
course  of  plates  was  riveted  to  an  inverted  T  of  iron  or 
steel,  which  was  bolted  to  the  masonry.  Had  this  steel 
diaphragm  been  embedded  directly  in  a  heavy  concrete 
core  wall,  better  results  might  perhaps  have  been  obtained ; 
but  at  that  time  knowledge  as  to  the  preservative  effect 
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of  concrete  on  steel  embedded  in  it  was  not  widely  dissem- 
inated, and  Mr.  Babcoik  decided  to  protect  tlie  steel 
diaphragm  with  an  asplialt  and  burlap  covering. 

As  the  diaphragm  was  built  up,  it  was  mopped  with 
hot  asphaltum  and  a  layer  of  burlap  was  placed  against 


PIG.     2.       CROSS-SECTTON     OF     LOWER     OTAY     DAM     AND 
ENLARGED  .SECTION  OF  STEEL  CORE  WALL  AT   BASE 

Reproduced   from   "Engineering  News,"   Mar.    10.   1898; 
dimensions  of  dam  as  built  vary  from  this 

it  and  held  in  place  by  boards.  Then  a  thin  wall  of  cement 
masonry,  about  a  foot  thick,  was  carried  up  on  each 
side  of  these  boards,  being  held  between  wooden  forms 
which  were  left  in  place.  The  rock  was  deposited  directly 
against  the  concrete  as  the  dam  was  built  up.  The 
])urpose  of  the  concrete  was  rather  to  protect  the  steel 
from  mechanical  injury  than  to  keep  water  away  from  the 
steel. 

According  to  information  furnished  the  writer  by 
those  directly  connected  with  the  work  of  construc- 
tion, slap-dash  methods  were  pursued.  The  rock  was 
excavated  by  huge  blasts  in  the  canon  walls  Just 
below  the  dam  and  was  deposited  in  the  dam  by  cable- 
way.  The  steel-plate  diaphragm  was  built  up  often  con- 
siderably in  advance  of  the  concrete  covering.  Being 
exposed  to  the  intensely  hot  sun  of  southern  California, 
the  top  of  the  diaphragm  expanded  and  assumed  a  series 
of  curves,  so  that  it  was  impossible  to  do  a  good  job  in 
holding  the  layers  of  asphalt,  burlap,  boards  and  concrete 


against  tlie  steel.  There  was  of  course  no  way  in  which 
to  determine  whether  the  riveting  and  calking  ot  the 
diaphragm  was  a  water-tight  job. 

In  depositing  the  rock  the  finer  material  was  placed 
on  the  upstream  side  and  the  large  pieces  on  the  down- 
stream side,  but  this  was  merely  to  secure  as  much 
strength  as  possible  on  the  downstream  side.  It  is  not 
surprising  under  the  conditions  above  recited  that  the 
dam  was  not  water-tight.  It  has  always  leaked.  It  has 
been  claimed  that  the  leakage  is  through  seams  in  the 
porphyry  rock  in  which  the  dam  is  founded,  but  there 
was  no  means  of  a,scertaining  how  much  of  the  water 
might  be  coming  through  the  steel  diaphragm. 

Leaky  Dam  Doubly  Sei!Iou.s  at  San  Diego 

Leakage  through  a  dam  is  always  objectionable,  but  on 
the  San  Diego  water-suj)ply  it  is  a  very  serious  matter. 
The  average  annual  rainfall  at  San  Diego  is  only  !)  in.  per 
annum  and  only  some  13  in.  on  the  Otay  drainage  basin. 
The  annual  rainfall,  however,  is  subject  to  great  variation, 
as  was  shown  by  the  curves  accompanying  the  paper  by 
Allen  Hazen,  on  variation  in  annual  rainfall,  published 
in  Engineering  News  of  Jan.  G,  19 IG.  During  three 
successive  years,  from  1901  to  1904,  the  annual  rainfall 
at  the  Sweetwater  dam,  a  half  dozen  miles  away  on  the 
next  stream  north  of  Otay,  averaged  less  than  .51/^  in., 
and  there  was  no  runoff  whatever  into  the  reservoir.  That' 
is  why  leakage  of  the  water  stored  for  San  Diego's  use  is 
a  serious  matter. 

According  to  the  last  annual  report  of  the  San  Diego 
water  department,  the  daily  leakage  from  the  Lower  Otay 
dam  was  225,000  gal. ;  but  the  writer  was  told  at  the  time 
of  his  visit  last  October  that  the  leakage  was  as  much 
as  400,000  gal.  a  day.  In  order  to  save  this  water  a 
sump  and  a  pumping  plant  operated  by  a  50-hp.  oil  engine 
were  built  below  the  dam  in  1913  to  pump  back  into  the 
reservoir  the  water  that  leaked  through  the  dam. 

It  will  be  at  once  recognized  that  the  entire  strength 
of  the  dam  to  resist  the  water  pressure  against  it  lies  in 
its  lower  half  below  the  steel  diaphragm,  for  the  porous 
fill  on  the  upper  side  admits  the  water  freely.  P\irtlier, 
this  lower  half  of  the  dam  has  to  act  as  a  retaining  wall 
to  sustain  the  pressure  of  the  upper  half  of  the  dam  in 
addition  to  the  water  pressure. 

The  accompanying  cuts,  reproduced  from  the  article 
published  in  Engineering  Netus  of  ^larch  10,  1898, 
show  a  structure  with  slopes  of  1^^  horizontal  to  1 
vertical,  but  the  slopes  of  the  dam  as  actually  built  are 
steeper  than  this.     The  writer  was  distinctly  impressed 
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PROFILE   OF   GORGE   IN   WHICH   DAM   IS   BUILT    AND   SECTION   SHOWLNG    WIDENING   OF   MASONRY    BASE 
ON   THE   LINE   OF   THE   SIDE   WALL  OF   THE    DAM 
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lit   Uii'  linic  (if  his   \i>il    «ilh   llir  >liM'|iiii's-  uT   tlir  (liiwii 

StiVllm     >U>\)V     (if     Ihc     chilli      Inl      :l      liirk    lill      ,- 1  IlK  i  II  ll  ■.  Il 

!i|i|U'ari'(l  jis  ir  till-  rock  liad  Imtii  (Iiiiii|iciI  ihrir  dii  a 
sl(>|(e'  iilioiit  lis  stiH'p  as  Ihc  iiiatcrial  Udiihl  slaiid.  Mi 
llazcii  had  the  saiiu'  iiii|)r('ssioii.  Thi'  rock  on  tlio  <l(i\\ii- 
strcaiii  slo|)('  was  Iclt.  a|)|iarciitly,  just  as  it.  (lro|)|ic(l  Iroin 
Ihc  calilcway  used  in  const  ruction.  Si'lniylcr,  in  iiis 
"ii'c^crvoirs."  states  that  Ihc  dowiistroain  slope  is  "ahout 
I  111  !.""  hill  that  (he  linci-  niatci-ial  on  tho  iipslrcani  face 
had  a.v-iinicd  ahmit  a   1  i^ .  to  1  sh.pc. 

The  top  of  tlio  (Iain  was  oii^inally  designed  to  he  20  It. 
tliick.  hut  Scluiyler  states  that,  as  lirst  huilt,  the  thickness 
was  ahdut  !t  to  I"-'  ft.  When  the  <|Hll\\ay  was  luiill.  the 
ni.iterial  c\ca\ated  was  dnni|ici|  im  Ihe  ii|islreani  shipe 
and  the  top  width  was  -dinew  liat    iiiercascd. 

liKI.ATKI)     AMI      I  \  \  I  IK(,)  T  All';     S  I'l  l,l,\\   \  "i       I 'i;n\' I  OKI) 

IWiildiiii:'  a  dam  witiinut  a  spill\\a\  is  a  i^ood  deal  like 
iiuilding  a  hoiler  witlioiit  a  sai'ety  xahc,  and  it  is  a 
particularly  noteworthy  illustration  of  the  ideas  jircvail- 
in_<;'  in  the  construction  of  Ihc  dam  that  no  sjiillway 
whatever  was  made  unlil  the  dam  liad  heen  completed 
I'or  two  yi-ai's. 

The  spillway  is  excavated  through  solid  rock  near  the 
east  end  of  the  dam.  It  is  38  ft.  wide  and  extends  for 
.'iSO  ft.  through  a  rock  bluff.  It  is  lined  with  concrete  and 
has  a  rather  flat  slope.  The  floor  of  the  spillway  is  at 
El.  124.3  ft.  above  tho  original  stream  bed,  and  the 
original  height  of  the  crest  of  the  dam  was  l;50  ft.,  giving 
a  depth  of  .5.8  ft.  of  water  in  the  spillway  before  the 
dam  would  he  overtopped.  It  is  ]irobahle,  however,  that 
the  crest  of  the  dam  has  settled  somewhat  since  its  com- 
2)letion. 

The  sole  means  of  drawing  water  from  the  reservoir 
above  the  dam  is  the  outlet  tunnel  for  the  San  Diego 
water-supply,  5  ft.  in  diameter,  which  leaves  the  reservoir 
82  ft.  below  the  dam  crest.  Nothing  in  the  way  of 
blowoff  pipes  or  emergency  relief  outlets  other  than  the 
spillwaj'  has  ever  been  provided,  and  there  is  not  even 
provision  for  drawing  the  city  supply  from  different 
reservoir  levels. 

There  was  great  delay  in  obtaining  definite  par- 
ticulars as  to  the  manner  in  which  the  dam  failed, 
owing  to  the  destruction  of  wire  communications  and  the 
hlockins  of  roads  bv  the  washins'  awav  of  bridges.     The 
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CON.STUnCTION 
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reiiorts  of  Hood  destruction  over  a  widesjiread  area  of 
southern  California,  however,  indicated  that  the  rainfall 
must  have  been  of  an  unprecedented  character  for  that 
section. 

The  crest  of  the  Lower  Otay  dam  was  ahout  180  ft.  above 
sea  le\-el.  In  its  flow  from  there  to  Han  Diego  Bay,  some 
miles  distant,  the  flood  would  inevitably  cut  a  wide 
channel  of  destruction  and  sweep  away  every  dwelling  in 
its  path.  The  country  along  the  lower  Otay  Eiver  is 
s])arsely  inhabited,  or  the  loss  of  life  would  have  been 
much  greater. 

The  Sax  Diego  AVatku-Suitlv  Situation' 
Not  the  least  serious  aspect  of  the  disaster  is  the  loss 
hy  the  City  of  San  Diego  of  its  main  source  of  water- 
supply,  for  the  emptying  of  the  Lower  Otay  reservoir 
makes  it  impossible  for  the  city  to  draw  upon  the  reserves 
of  water  stored  in  the  Morena  and  Upper  Otay  reservoirs. 
For  immediate  needs,  however,  the  city  can  draw  about 
5,000,000  gal.  per  day  by  means  of  its  pumping  plant, 
taking  water  from  wells  in  the  ilission  Valley  on  the 
lower  San  Diego  Eiver  a  few  miles  north  of  the  city.  The 
remainder  of  the  city's  consumption  (its  total  require- 
ments are  about  10,000,000  gal.  per  day)  can  probably  be 
furnished  by  the  Cuyamaea  Water  Co.,  which  sujjplies 
water  to  some  outlying  suburbs  and  furnished  a  consid- 
erable amount  of  water  to  San  Die™  in  191-1. 


IjOWKH   oTAV    dam    Ft)K    SAN   DIEGO   WATFR- 
SUPPLY  ON  OCT.    27.   1915 


PIG.    e.      VIEW   OF    DOWNSTREAM    FACE   OF   LOWER 
OTAY    DAM 


This  view  and  Pigs.  6  and  7  are  reproduced  from  photographs       Showing    pool    for    impounding    leakage    and    pumping    house 
taken  by  Allen   Hazen,   Oct.   27,   191.')  and  pipe  line  deliveiing  it  back  into  reservoir 
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Tlio  yield  ol'  the  Mission  VallfV  wolls,  liowuver.  falls 
oif  as  tiie  dry  season  advanecs,  and  the  Cuyamaea  Water 
Co.  has  other  imperative  demands  on  its  rather  limited 
stora"-e.  San  Dieuo  will  therefore  need  to  proceed  with 
the  utmost  dispatch  to  provide  water  from  other  sources. 
An  emergency  pipe  line  could  be  built  from  the  city 
conduit  to  the  Sweetwater  reservoir,  and  probably  the 
Otay  Dam  will  be  rebuilt  a(  once. 

Latest  A('(  ount  of  Dam  Pailuke 

The  following  account  of  the  failure  of  the  dam  was 
received  by  wire  on  Feb.  1  from  John  L.  Bacon,  until 
recently  Assistant  City  Manager  of  San  Diego: 

The  heaviest  lainstoim  ever  recorded  in  this  part  of  Cali- 
fornia caused  tlie  destruction  of  the  Lower  Otay  dam  at  about 
5  p.m.  on  Jan.  27.  The  rain  began  on  Jan.  14  and  continued 
for  six  days,  with  an  averase  precipitation  of  1  In.  daily. 
Upon  the  ground  thus  thoroughly  saturated  a  second  and 
much  heavier  rainstoim  fell  on  Jan.  25.  The  rain  gages  were 
inadequate  to  measure  this  storm,  and  the  actual  rainfall 
record  at  the  dam  is  not  available.  The  precipitation  on 
Jan.  27,  howevtr,  is  estimated  at  about  5  in.,  a  cloudburst 
occurring   about    4    p.m. 

The  level  of  the  water  in  the  reservoir  rose  9%  ft.  from 
7  a.m.  to  5  p.m.,  at  which  time  the  dam  overflowed.  It  began 
to  give  way  about  5  min.  later.  The  destruction  was  com- 
pleted in  15  min.,  the  dam  being  washed  away  to  its  founda- 
tions all  around.  The  failure  evidently  started  by  the  water 
overflowing  the  crest,  washing  out  the  backing  of  the  cen- 
tral   core.      The    break    started    near    the    center    of    the    dam. 


VIG.    7.      SPILLW.AY    iiK    LOWI'M:    OTAY    D.VIM    FUK   WATER- 
SUPPLY    OF    SAN    DIEGO 

the  plates  holding  back  for  a  time  against  the  sides.  Part 
of  the  plate  was  crumpled  up  and  washed  down  the  valley 
for  several  miles. 

The  floor  of  the  spillway  was  at  an  elevation  of  124  ft. 
above  the  original  stream  bed,  and  the  elevation  of  the  top  of 
the  dam  was  134  ft.  The  spillway  was  38  ft.  wide  at  the  bot- 
tom and  45  ft.  wide  at  the  elevation  of  the  dam  crest.  The 
estimated  flow  through  the  spillway  when  the  dam  over- 
flowed was  2.000.000,000  gal.  daily.  The  spillway  was  not 
blocked  in  any  way.  The  Vi-in.  steel-plate  core  in  the  dam, 
with  12  in.  of  concrete  on  each  side,  stopped  2  ft.  below  the 
dam  crest.  The  length  of  the  dam  crest  was  560  ft.  and  the 
width  of  the  top  Ifi  ft.  The  thickness  of  the  dam  at  the  bot- 
tom was  400  ft.  The  valley  below  the  dam  was  swept  clear 
of  soil  to  bedrock,  and  the  banks  of  the  valley  show  that  a 
wave  about  50  ft.  high  passed  down.  About  30  lives  were  lost 
in  the  flood. 

It  is  estimated  that  to  replace  the  dam  will  cost  about 
half  a  million  dollars.  There  is  ample  water  for  the  city's 
supply  stored  behind  several  other  dams.  Part  of  the  Sweet- 
water dam  was  washed  out.  The  Upper  Otay  dam,  an  arched 
concrete  structure  of  horseshoe  shape,  had  a  depth  of  3  ft.  of 
water  flowing  over  its  crest  on  Thursday,  but  is  safe.  The 
City  of  San  Diego  has  been  cut  off  from  the  outside  world 
except  by  water.  No  telegraph,  telephone  or  railway  lines 
were  in  operation.  .Ml  bridges  were  washed  out,  and  roads 
were  impassable. 


IFIoodls   nira   So^tlhecim  CaflilfoB'iaia 

lieginning  Sunday,  Jan.  Ifl,  191(J,  southern  California 
was  visited  i)y  a  rainstorm  the  intensity  of  which  caused 
liigh-water  conditions  throughout  the  section.  The  result- 
ing floods  did  much  damage,  tying  up  and  delaying  traffic 
on  most  of  the  steam  railroads  and  electric  lines  and 
rendering  many  families  Jioineless.  Several  deaths  are 
also  attributed  to  it.  The  .storm  center  occurred  at  the 
latitude  of  Los  Angeles  and  not  to  the  northward  in  the 
vicinity  of  Point  Conception,  as  is  u.sual. 

The  rainfall  recorded  by  the  United  States  Weather 
Bureau  at  Los  Angeles,  covering  the  four  days  of  Jan. 
]fi  to  19,  was  6.52  in.  The  greatest  rainfall  for  2-i  hr. 
was  on  Monday,  Jan.  17,  when  4.16  in.  wa.s  measured. 
The  heaviest  hour's  precipitation  was  between  3  and  4 
a.m.  of  that  day,  when  0.8:?  in.  fell.  The  magnitude  of 
the  floods  was  largely  due  to  the  fact  that  during  the 
first  15  days  in  January  it  had  rained  .3.89  in.,  which  was 
distributed  over  .seven  rainy  days,  saturating  tlie  soil. 

This  storm  is  comparable  with  that  of  February,  1914, 
which  caused  severe  flood  conditions  generally  throughout 
southern  California.  The  total  precipitation  of  that 
storm  (February,  1914)  was  7.04  in.,  practically  all  of 
which  fell  in  a  period  of  three  days,  the  greatest  rainfall 
for  24  hr.  being  4.26  in.  on  Feb.  18.  The  greatest 
intensity  for  any  one  hour  was  on  Feb.  18,  when  1.49  in. 
was  recorded  between  1  and  2  p.m.  This  1914  storm, 
like  the  recent  one,  was  preceded  by  several  rainy  days. 
The  flood  damage  caused  by  the  .storm  of  1914  was 
greatly  in  excess  of  that  caused  by  the  late  storm. 

Floods  in  southern  California  are  of  a  "flashy"  nature 
.nud  emerge  from  the  mountain  canons  with  great  violence, 
carrying  heavy  loads  of  silt.  Near  their  mountain  out- 
lets these  floods  erode  violently.  In  the  low  lands,  where 
the  stream  gradients  are  flat,  they  overflow  and  deposit 
silt  on  their  delta  cones.  Large  areas  were  flooded  by 
the  last  storm  to  a  depth  of  from  1  to  4  ft.,  and  damage 
resulted  in  the  vicinity  of  Los  Angeles  and  Long  Beach 
harbors  from  the  deposit  of  debris. 

Some  of  the  streams  were  gaged  during  the  height  of 
the  recent  flood.  South  of  Los  Angeles  the  west  flood 
(  hanncl  of  the  San  Gabriel  Eivcr  unites  with  the  flow 
of  the  Los  Angeles  Eivcr  and  the  Arroyo  Seco.  This 
combined  flood  flows  southwesterly  between  the  Domin- 
guez  and  the  Ccrritos  hills. 

On  Jan.  18,  1916,  the  combined  flow  was  31,100  sec.-ft. 
Of  this  stream  appro.ximately  one-half  was  flowing  south- 
erly into  the  harbor  of  Long  Beach.  The  remaining 
portion  traveled  southwesterly  into  the  Los  Angeles 
liarbor  at  Wilmington,  where  it  deposited  silt  to  such  an 
extent  that  a  large  ocean-going  steamer  in  dock  was 
grounded  and  the  efforts  of  four  tugs  were  necessary  to 
extricate  it  from  its  position.  The  recent  adoption  of  the 
]ilan  for  the  diversion  of  these  streams  to  a  new  outlet 
into  the  ocean,  both  by  the  army  engineers  and  the  Los 
Angeles  County  Board  of  I'lood  Control,  is  timely. 

Measurements  were  made  on  Jan.  19,  1916,  of  the  Los 
Angeles  Eiver  and  the.  Arroyo  Seco  above  the  City  of 
Los  Angeles.  The  maximum  discharge  of  the  Los  Angeles 
]?ivcr  was  roughly  estimated  to  have  been  7,200  sec.-ft., 
and  that  of  the  Arrovo  Seco  6,200  sec.-ft.    Measurement 


♦Prom  the  Engineering  Offices  of  J.  1?.  Lippincott,  Central 
P.uilding.  Los  Angeles,  Calif. 
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was  iiuulc  lpy  till'  rnitcil  Stales  (icoloMual  Survcv  of  llic 
San  (Jabricl  K'lvcr  at  A/iisa  Ix'twccii  II  a.m.  aiul  noon  of 
.laii.  I!),  IDKi,  and  sh(.wc<l  a  How  ol  l,;il()  scc.-l't.  TIic 
|H'ak  of  tJR'  Hood  probalily  ociurri'd  on  Jan.   II. 

'I'lio  San  Luis  l{fy  K'ivor  in  San  Dicj^o  (!oiinly 
<lisi'liar;ios  into  tlic  I'acilic  Ocean  at  Oifansido.  This 
river  lias  ii  drainam-  area  of  appro.viniatcly  (iOO  sq.nii. 
While  the  rainfall  on  tin-  seal)oard  at  San  Diofjo  is  usually 
li^ht,  it  is  heavy  in  the  higher  mountain  elevations,  a 
rainfall  of  l(i  in.  \wv  annum  heinj,'  reeorded  at  Nellie, 
which  is  at  l']i.  5,500  ft.,  aitproxinuitely,  on  the  cre.st  of 
I  he  San  Luis  ]{ey  basin.  At  E.scondido  the  annual  pre- 
cipitation is  1  L8i)  in.  Four  and  one-half  inclies  of  rain 
wa.<5  recorded  on  Jan.  IT,  1!)1(),  at  the  intake  of  the 
Escondido  canal,  at  an  elevation  of  1,700  ft.  Tiie  crest 
of  the  San  Luis  Key  flood  of  27,000  see.-ft.  reached  the 
mouth  of  the  river  about  noon  of  that  day.  Soundings 
were  taken  from  the  hiohway  bridge  at  Oceanside  and 
lloat  velocities  observed.  The.se  showed  during  tlic  morn- 
ing of  Jan.  1!)  a  discliarge  of  9,500  sec.-ft.,  and 
during  the  afternoon  10,000  sec.-ft.  The  river  washed 
out  bridges  at  Bonsall,  about  15  mi.  from  its  mouth,  and 
at  San  Luis  Rey  Mission,  4  mi.  from  its  mouth.  The 
railroad  bridge  north  of  Oceanside  was  washed  out,  and 
train  service  on  the  Santa  Fe  line  between  Los  Angles  and 
San  Diego  was  suspended  from  Jan.  17  to  25.  Tlie  Los 
Angeles-San  Diego  highway  was  washed  out  in  a  number 
of  places  near  Los  Angeles,  at  Cardiff  and  at  Bernardo. 

High  floods  occurred  along  the  coast  streams  as  far 
north  as  San  Luis  Obispo  and  from  the  high  Sierras  as 
far  north  as  Fresno.  North  of  this  there  appears  to  have 
been  either  less  precipitation  or  snowfall — which  does  not 
promptly  produce  high  water. 
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By  :\r.  C.  Bi.ANcir.MiDt 

The  importance  of  proper  and  adequate  drainage  for 
railway  roadbeds  has  always  been  realized,  but  the  rainy 
season  of  1915,  because  of  its  length  and  the  extra- 
ordinary precipitation,  has  served  to  emphasize  that  fact 
to  those  actually  engaged  in  the  maintenance  of  track. 

Ordinarily  the  usual  methods  of  drainage,  such  as  cut 
and  surface  ditches,  when  properly  maintained,  are  suf- 
ileient  to  carry  off  the  surface  water  and  provide  a  fairly 
well-drained  roadbed.  Frequently  conditions  occur,  how- 
ever, when  these  ordinary  means  are  inadequate,  and  it 
is  then  necessary  to  provide  special  systems  of  drainage 
to  carry  away  the  water  that  sinks  into  the  roadbed. 

The  mo.st  common  condition  requiring  these  special 
systems  is  the  formation  of  a  pocket  or  bed  of  porous 
material  of  considerable  depth  underlying  the  track,  into 
which  surface  water  sinks  and  is  imprisoned  to  a  greater 
or  less  degree  by  the  adjacent  earth.  This  condition 
occurs  in  both  cuts  and  fills  and  usually  is  brought  about 
in  the  following  manner. 

Formation  of  Ballast  Pockets  in  Cuts 

In  cuts  the  ditches  frequently  become  blocked  by  dirt 

that  washes  or  slides  in  from  the  sides.     The   surface 

water  is  thus  prevented  from   escaping  and  gradually 

sinks  into  the  roadbed,  making  it  soft  and  spongy.     Oc- 

*From  a  jjaper  read  at  Kansas  Engineering  .Society  meet- 
ing. Jan.   19,   1916. 

tEngineer,  eastern  district,  Atchison,  Topeka  &  Santa  Fe 
Ry.,  Topeka,  Kan. 


FIG.    1.      Jll.iO-lilwMN    (ONHTKIJCTION    IN    CUT.S 

casionally  this  same  condition  is  caused  l)y  springs  or 
seepage  occurring  in  deep  cuts.  The  .subgrade,  thus 
softened,  is  not  able  to  support  the  track  and  the  heavy 
loads  to  which  it  is  subjected.  The  result  is  that  track 
and  ballast  are  forced  down,  displacing  the  underlying 
earth,  which  heaves  up  in  the  ditches  in  the  cut  at  each 
side.  When  this  happen.s,  the  track  is  brought  up  to  its 
former  level  on  ballast,  and  eventually  the  track  forces 
remove  the  displaced  earth  and  clean  out  the  ditches. 
When  this  is  repeated  year  after  year,  the  track  finally 
becomes  underlain  for  a  deptli  of  several  feet  with  a  mate- 
rial much  more  porous  than  the  adjacent  earth,  and  into 
this  material  water  pours  without  any  means  of  escajie. 
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FIG.   2.    BALLAST   POCKET   UNDER  RAILWAY   ROADBED 
This  same  pocket  with  rock  drain  in  place  Is  shown  in  Fig.  5 
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In  fills  this  sanio  condition  is  cansod  in  several  ways. 
Frequently  there  is  insnffioient  allowance  made  for  the 
shrinkage  of  cnibanl<nients,  and  the  track,  when  it  settles 
below  the  estal)lislied  grade,  is  raised  on  cinders  or  bal- 
last. Ill  a  great  many  instances  the  original  enil)ank^ 
ments  are  not  built  with  slopes  flat  enougii  to  prevent 
glides,  when  the  filling  material  becomes  more  or  less  sat- 
urated under  heavy  rains.  These  slides  in  many  cases 
extend  back  to  or  under  the  track  and  are  tein])orarily 
repaired  by  dumping  in  cinders  or  ballast  to  the  extent 
of  making  the  track  passable.  Again  this  condition  may 
be  broHght  about  by  the  continual  raising  of  the  track  on 
ballast,  as  it  is  surfaced  from  time  to  time. 

In  all  of  these  cases  the  shoulders  of  the  embankment 
are  usually  l)rouglit  up  with  earth  secured  at  a  time  and 
in  a  manner  most  convenient  to  the  track  forces.  The 
result,  however,  is  the  same  as  in  the  cut,  in  that  the 
track  becomes  underlain  with  a  stratum  of  porous  mate- 
rial inclosed  within  more  or  less  impervious  earth. 

The  results  of  this  condition  are  to  make  it  almost  im- 
possible to  maintain   track  in  pro])er  line  and   surface. 


FIG.    3.      TYPICxVL    SLIDE    IN    FIUL,    JUNE,    1915 

even  with  a  large  continual  expenditure  of  money  for 
track  labor,  and  in  the  case  of  embankments  to  cause 
continual  slides.  These  slides  are  caused  by  the  water 
collecting  in  the  porous  pockets,  then  seeping  out  through 
the  fill,  thus  saturating  a  plane  extending  from  the  bot- 
tom of  the  pocket  to  the  outer  face  of  the  embankment, 
u]>on  which  the  superimposed  material  easily  slips. 

Eejiedyixg  Pocket  Conditions  in  Cuts 

To  alleviate  or  remedy  in  cuts  the  conditions  referred 
to,  the  Atchison,  Topeka  &  Santa  Pe  Ey.  during  the 
jiast  year  has  been  using  on  its  eastern  district  a  system 
of  tile  drains  which  may  be  briefly  described  as  follows: 
Tlie  side  of  the  cut  is  produced  down  to  a  point  about 
31/^  ft.  below  subgrade  to  form  one  side  of  a  ditch,  in 
which  is  laid  tlie  main  tile.  The  other  side  of  the  ditch 
is  fonned  liy  a  plane  extending  from  the  upper  side  of 
the  end  of  the  track  tie,  with  an  approximate  slope  of  1 
in  1,  until  it  intersects  the  plane  ;3i/2  ft.  below  subgrade. 
Using  the  Santa  Fe  standard  roadbed,  this  results  in  a 
ditch  about  3  ft.  deep,  1  ft.  wide  at  the  bottom  and 
7  ft.  wide  at  the  top.  In  this  ditch  is  placed  the  main 
drain,  which  usually  is  a  6-in.  vitrified  tile,  with  bell 
ends.  Connected  to  the  main  by  means  of  tees  are  4-in. 
laterals  spaced  I6I4  ft.  apart  and  extending  usually  to  a 
point  between  the  rail  and  the  center  of  the  track.  These 
laterals  are  laid  so  as  to  tap  the  bottom  of  the  ballast  or 
(dnder  pocket.  The  appearance  of  several  of  such  pieces 
of  construction  may  be  noted  in  the  accompanying  views. 
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I-'IG.    4.       iioCK    DRAIN    To    FKKVWNT    KI-a-IOTlTluN    (>P      \ 
SLIDE    SHOWN   IN    FIG.    3 

In  most  instances  a  main  drain  is  laid  on  each  side 
of  the  track,  and  the  laterals  are  staggered  so  that  one 
lateral  occurs  in  every  8I/4  ft.  of  distance.  The  lateral 
trench  is  usually  backfilled  with  the  same  material  with 
which  the  track  is  ballasted,  while  the  main  ditch  is  filled 
vvdth  cinders.  The  surface  is  made  to  conform  to  the 
bottom  of  the  original  ditch.  The  ballast  is  then  re- 
dressed to  the  standard  cross-section,  and  the  job  is 
complete. 

For  draining  the  pockets  in  embankments  the  Santa 
Fe   has   been   using   trenches   filled   with   broken   stone, 
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FIG.    5.      BALLAST   POCKET   SHOWN    IN    FIG.    2   WITH 
ROCK  DRAIN 
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known  in  liij;li\Miy  work  iis  I'^rcmli,  (ir  lock,  ilnun^.  'I'licsc 
trciiclR's  arc  usually  i'roni  .'i  to  I  It.  \\iilc.  (irdinniily  at 
ri|;lit  an>rli's  to  tin-  track  ninl  cxti'ihlinL;  lu  a  dcptli  s\iHi- 
cicnt  to  drain  tlu>  trouiili'sonu'  inxkcl.  In  sonic  cases 
tlioy  oxtond  cntiicly  tlirougli  the  liii,  and  in  other  cases 
only  1'roni  al)out  the  center  to  one  laic  uf  tiie  end)nid<- 
inont,  depending  upon  the  size,  location  and  cliMracter 
of  the  pocket  to  i)c  drained.  'I'lic  distance  Miey  arc  spaced 
a|)art  also   depends   upon    these   same    conditions   and    is 
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FIG.    6.       DETAILS    OK    TILE-DRAIN    CONSTRUCTION    FOR 
DRAINING   RAILWAY   ROADBEDS 

determined  by  the  engineer  from  an  e.xaniination  of  the 
ground. 

The  bottom  of  the  trench  is  made  with  sutticient  grade 
to  insure  the  flow  of  water  from  the  pocket  to  the  face 
of  the  embankment.  (This  grade  should  be  made  great 
enough  so  that  slight  future  settlement  of  the  embank- 
ment will  not  destroy  its  effectiveness.) 

The  rock  used  for  filling  the  trench  is  usually  one- 
man-size  riprap.  In  some  of  the  drains  that  have  been 
built,  rock  of  this  size  has  been  carried  up  to  within  1  ft. 
of  the  top  of  the  trench  and  the  remainder  filled  with 
crushed  rock  of  the  size  used  for  ballast.  This  was  done 
on  the  theory  that  the  finer  rock  on  "top  would  prevent 
dirt  from  sifting  in  and  gradually  filling  the  interstices 
in  the  larger-sized  rock. 

There  have  been  several  places  where  conditions  were 
such  as  to  afford  very  poor  means  for  carrying  water 
away  from  the  foot  of  the  embankment,  and  in  such  cases 
a  lateral  drain  has  been  constructed  at  the  foot  of  the 
slope,  into  which  the  cross-drains  connect.  The  lateral 
drain  is  similar  in  construction  to  the  cross-drains  and 
carries  the  collected  drainage  into  the  nearest  ravine  or 
depression  of  sufficient  depth  to  carry  the  water  away 
from  the  roadbed. 

Problems  in  Draining  Pockets  in  Fills 
In  places  where  the  fill  is  light  and  the  pocket  or 
stratum  to  be  drained  is  not  deep — a  condition  that  is 
usually  caused  by  the  repeated  raising  of  the  track  in 
resurfacing  from  season  to  season  and  the  consequent 
raising  of  the  shoulder  with   earth  to  permit  standard 


haliast  drc->ing  llic  drains  in.-tallcd  arc  ordinanlv 
snialli'r  fiian  tlio.-e  niciilioiicd.  They  are  gcnerallv  aliout 
2  ft.  wide  and  (illed  with  spalls  or  rock  smaller  than 
one-man-size  riprap.  In  other  places  where  fills  ari'  \erv 
liea\y  or  where  sidcliill  const  met  ion  is  encountered  and 
the  iliaiiia;:c  coiidilions  arc  so  had  as  to  make  it  mi- 
possihie  to  keep  I  lie  road  in  operation  on  account  of 
slides,  the  drains,  particularly  those  used  as  laterals,  have 
liecii  made  much  larger  than  any  of  those  previously  de- 
scrilicd,  and  they  serve  the  |)ur])oses  of  a  wall  for  bracing 
or  retaining  the  roadbed,  besides  acting  as  a  drain. 

It  has  frequently  been  found  necessary  to  llatten  the 
slopes  of  einhankments,  as  well  as  to  install  the.se  drains, 
to  prevent  entirely  the  occurrence  of  slides.  \'ery  often 
the  nature  of  the  earth  is  .such  tliat  it  will  not  stand  on 
u  11/)  on  1  slo])e,  as  is  usual  in  the  construction  of  em- 
bankments, and  in  such  cases  the  installation  of  drains 
will  not  wholly  avert  slides.  On  the  other  hand  very 
Hal  slo])es  show  a  teiulency  to  slide  wliere  ])orous  ])ockets 
e.xist  under  the  track,  and  tlierefore  in  such  eases  a  com- 
bination of  fiat  slope  with   rock  drains  should   be  used. 

The  performance  of  these  sy.stems  of  drainage  has  been 
very  satisfactory.  The  amount  of  water  drained  from 
th  roadbed  by  them  for  a  long  time  after  rainfall  has 
ceased  is  surprising.  The  cost  of  these  .systems  is  greater 
than  of  tho.se  ordinarily  used,  but  it  is  justified  by  the 
better  and  .safer  track  obtained  and  the  decreased  cost 
of  maintenance. 


By  R.  H.  OBEut 

Seattle  is  supplied  with  water  from  Cedar  Kiver  by 
means  of  two  wood-.stave  pipe  lines — Cedar  River  Pipe 
Line  No.  1  and  Cedar  River  Pipe  Line  No.  2.  Pi])e 
Line  No.  1  was  constructed  in  the  year  1900  and  ])ut 
into  operation  on  Jan.  10,  1901.  Pipe  Line  No.  2  was 
constructed  in  the  years  1908  and  1909  and  was  put  into, 
operation  on  June  21,  1909.  It  was  in  this  latter  pii)e  line 
that  the  recent  breaks  occurred  which  cut  off  a  portion  of 
the  city's  water-supply  [early  in  January,  1916.] 

The  first  leak  appeared  at  Grouse  Eidge,  about  \  mi. 
from  the  intake  at  Landsburg;  the  second  at  a  point 
near  Rock  Creek,  about  21/2  ™i-  below  the  intake ;  the 
third  near  the  station  of  Noble,  on  the  main  line  of  the 
Chicago,  ililwaukee  &  St.  Paul  R.R.,  at  a  point  about 
2  mi.  below  the  intake;  and  the  fourth  in  the  vicinity  of 
Molasses  Creek,  which  is  between  Swan  Lake  and  Renton 
and  about  11  mi.  from  the  intake.  All  of  these  leaks 
occurred  in  the  immediate  vicinity  of  standpipes  located 
at  summits  in  the  pipe  lines. 

The  first  and  fourth  leaks  were  of  a  comparatively 
minor  nature,  involving  a  relatively  small  amount  of  work 
in  the  replacement  of  one  or  more  staves  which  were  not 
decayed,  but  which  were  defective  when  originally  built 
into  the  pipe.  The  second  and  third  leaks,  however,  were 
of  a  very  serious  nature,  involving  material  injury  to  the 

*A  report  marie  to  the  Pacific  Coast  Pipe  Co.,  Seattle. 
Wash.,  which  engaged  the  author  of  the  report  to  investigate 
the  breaks  in  order  to  learn  their  exact  course.  The  author  of 
the  report  was  accompanied  by  L.  M.  Grant,  chief  engineer 
of  the  company.  The  company  did  not  furnish  the  material 
for  the  conduit  nor  construct  the  latter. 

tConsulting  Engineer,  Alaska  Building.  Seattle,  Wash.; 
formerly  City  Building  Inspector  of  Seattle. 
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FIGS.   1  AND   2. 


WOOD-STAVE   PIPE   LTNE   NO.   2,   WATETl- \vn|;| 

ROCK   CREEK 


>F   SEATTI.E,    WASH.,    at    JllMOAK    NO. 


Left — Hillside  support   washed   from   beneath  pipe.      Right — Portion  of  1.50  ft.  of  conduit  after  rebuilding 


pipe  line  and  reeon.struotion  in  each  case  of  a  consider- 
able length  of  pipe.  The  water  contained  in  the  .•^tixnd- 
pipes  in  the  vicinity  of  the  second,  third  and  fourth  leaks 
had  been  frozen,  and  the  standpipes  had  thereby  l)eeii 
rendered  incapable  of  performing  their  proper  functions. 
The  freezing  of  these  standpipes  made  it  impossible  for 
air  to  enter  the  pipe  lines  to  take  the  place  of  the  water 
that  was  drawn  off  in  cleaning  the  settling  basin  at 
Landsburg  and  in  repairing  the  first  leak  at  Grouse  Eidge. 
This  resulted  in  the  formation  of  a  vacuum  in  the  vicin- 
ity of  each  of  these  standpipes  and  the  consequent  col- 
lapse of  the  pipe  by  reason  of  the  unbalanced  atmospheric 
pressure  upon  the  outside  of  the  pipe. 

With  the  repair  of  the  first  leak  at  Grouse  Ifidge  and 
tlie  subsequent  admission  of  water  to  the  pii)e  line  the 
escape  of  the  water  from  the  broken  pipe  in  tlie  vicinity 
of  Eock  Creek  became  noticeable  and  resulted  in  the 
washing  out  of  the  hillside  at  that  point  before  the  M-ater 
was  shut  off  at  the  intake.  (See  Figs.  1  and  3  for  views 
of  conduit  before  and  after  the  break  was  repaired.) 

With  the  repair  of  this  section  of  the  pipe  and  the 
subsequent  admission  of  water  into  the  pipe  line,  the 
damaged  condition  of  the  collapsed  pipe  at  the  third  leak. 


in  the  vicinity  of  Noble,  l)ecame  noticeable  througii  the 
escape  of  the  water  and  the  washing  out  at  the  hillside 
at  that  point.  Sulisequcnt  to  the  reconstruction  of  the 
collapsed  pipe  at  the  tliird  break,  near  N'ol)le,  the  fourth 
break,  in  the  vicinity  of  ^lolasses  Creek,  was  discovered 
and  repairs  were  made  at  this  point. 

It  is  found  that  the  wood  staves  of  which  |)ipc  line 
No.  3  is  constructed,  which  have  been  in  service  for  a 
period  of  about  seven  years,  are  in  very  good  condition, 
as  shown  by  those  exposed  to  view  and  by  those  removed 
from  the  broken  sections.  The  outer  surface  of  the  wood, 
generally  speaking,  shows  scarcely  any  signs  of  decay; 
where  decay  is  to  be  seen,  it  is  relatively  small  in  amount 
and  extends  to  a  depth  not  exceeding  -j-',;  in.  at  any  point 
observed. 

It  is  believed  that  the  injury  to  the  pipe  was  not  occa- 
sioned by  the  decay  of  the  wood  staves  of  which  the  pipe 
is  constructed,  nor  by  reason  of  the  fact  that  the  pipe 
was  constructed  of  wood  instead  of  some  otlier  material. 

The  formation  of  a  vacuum  as  a  result  of  the  freezing 
of  the  standpipes  would  have  caused  the  collapse  of  a 
steel  pipe  or  of  a  reinforced-concrete  pipe  as  surely  as 
of  the  wood-stave  pipe,  and  the  repairs  that  would  have 


PIGS.  3  AND  4.    INSULATION  .\G.\I.NST  FREEZI-NCJ  F.L'R.NED   OFF   ST.\NDPn'ES   ON   SEATTLE   WATER-SUPPLY 

CONDUIT   NO.    2 
Left — Standpipe  2  mi.   below   intake.     RiRht — Standpipe   11    mi.    lielow    intake 
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Iiccll  lU'ci'ssai'V  ill  till'  cjisi'  of  llic  steel  or  lein  I'liiced- 
eollerete  |M|ie  would  ll.nc  reijili  red  il  liuieli  loil;;('r  liliu; 
iind    liii'Lier   espeiise    than    in    the    ease   of    tlie    \voo(l-stav(! 

l'i|"'- 

It  IS  l)elie\ed  that  the  injury  to  the  ]ii|ie  lines  and  the 
(■onsei|iient  inteiin]i|  inn  nl'  the  \vater-sii|)|ily  of  Seattle' 
were  due  to  hiik  of  (are  in  the  const ruetioii  of  the  staiid- 
|ii|ies  and  to  I'aihire  to  jnevent  the  water  in  tiiesc  staiid- 
]>i|)es  iriuii  free/.iii};'. 

'I'lie  eoiislnietioii  of  the  staiuipipes  was  di-t'oetivo  by 
reason  of  the  I'aet  that  the  pipes  wore  very  nuicli  smaller 
tiiau  shoidd  have  been  installed,  beiiiff,  in  fact,  in  some 
cases  about  ono-seventii  of  the  area  which  should  be  pro- 
vided in  order  to  afVord  reasonable  protection  against 
accidents  of  this  kind.  Lack  of  eare  was  shown  by  the 
iailure  to  protect  the  pipes  in  such  a  nuinner  that  there 
would  be  no  possibility  of  the  freezing  of  tbe  water  con- 
tained tlieri'in. 

The  fact  that  the  water  in  those  stand})ipes  was  frozen 
slio\ild  have  been  discovered  by  the  person  or  persons 
charged  with  the  responsibility  of  ])rotecting  the  water- 
supply  of  Seattle  and  should  have  been  discovered  in 
time  to  permit  thawing  out  the  standpipes  before  shut- 
ting off  the  water  in  the  pii)e  lines.     After  the  damage 


had  oceiirred,  it  was  e\idently  dis<'o\ered  that  the  water 
ill  tiiese  staiidpijies  was  frozen,  and  eiforts  were  made  to 
thaw  out  the  pipes  by  means  of  buihling  fires  on  the 
ground  around  tiiem  and  by  the  use  of  oil  ap|)lie(l  to 
the  staiidpipe  within  tiie  outer  easing.  'i'lies(;  fires  at 
se\eral  staiid|)i|)es  destroyed  wliat  j)rotection  had  been  af- 
forded iiy  means  of  wooden  bo.ves  inclosing  the  stand- 
pipes,  which  lio.ves  were  filled  with  sawdust  (see  l^'igs. 
.'!  and  I).  'IMic  destruction  of  tlie.se  i)().\es  left  the  stand- 
pipes  expo.sed  to  the  weather  and  in  a  worse  condition 
than  existed  before  the  occurrence  of  th(!  breaks  in  the 
|)ip(!  lines,  and  they  were  allowed  to  remain  in  this  ex- 
])oscd  condition  after  the  re])airs  to  the  pipe  line  had 
been  c()m|)leted,  thus  e.xjjosing  the  city  to  the  danger  of 
a  further  collap.se  of  tiiese  ))ipes  and  the  consequent  in- 
tcrru|)tion  to  the  water-supply. 

Finally,  I  would  say  that  the  conditions  which  brought 
about  the  injury  to  the  ])ij)e  line,  tlu;  con.sequent  incon- 
venience to  the  people  of  Seattle  and  the  hazard  to  life 
and  property  could  have  been  avoided  under  a  pro])er 
■system  of  management  and  supervision  and  that  without 
proper  management  and  supervision  similar  injury  would 
be  cau.sed,  under  similar  conditions,  to  a  pipe  coustnicted 
of  steel  or  of  reinforced  concrete. 


?w^s  of  t 


^maln^ 
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Ca^aE  lEEa^aETi©©!?®  T®  Vote  ©na 
He'w  Inl®sxdlqj^si2=tleips 

As  announced  in  tlie  last  issue  of  Engineering  News, 
tlie  Board  of  Direction  of  the  American  Society  of  Civil 
Engineers  is  sending  out  to  the  membership  a  circular 
explaining  the  proposal  to  transfer  the  society's  head- 
(juarters  in  New  York  City  to  the  Engineering  Societies' 
Building  on  West  39th  St.  The  board  states  that  this 
question  is  perhaps  the  most  important  that  has  ever 
come  before  the  society  for  decision. 

Twelve  years  ago,  at  the  time  the  Engineering  Societies' 
Building  was  constructed,  the  American  Society  of  Civil 
Engineers  was  invited  to  join  with  the  three  other  great 
national  societies  of  Mechanical,  Electrical  and  IMining 
Engineers  in  joint  ownership  and  occupancy  of  the  new 
building.  The  civil  engineers  decided  at  that  time  not 
to  accept  the  offer,  but  to  continue  to  occupy  their  own 
house  on  5Tth  St.,  which  they  had  built  about  eight  years 
earlier. 

At  that  time  there  was  doubt  among  many  members  of 
the  American  Society  of  Civil  Engineers  as  to  the  success 
of  the  scheme  for  accommodating  the  national  engineering 
societies  in  a  single  great  building.  Experience  has 
sliown  that  most  of  the  reasons  which  were  urged  a  dozen 
years  ago  by  members  of  the  American  Society  of  Civil 
Engineers  against  joining  the  other  societies  in  the  great 
liuilding  project  are  no  longer  controlling.  The  financial 
stability  of  the  engineering  building  enterprise  has  been 
established.  The  12-story  building,  which  is  now  owned 
jointly  by  the  three  societies  previously  named,  represents 
an  investment  of  about  $2,000,000.  These  societies  own 
it  free   of   all   incumbrance   and   have   in   addition   over 


$T0,000  invested  in  a  reserve  fund  to  provide  for  depreci- 
ation and  amortization. 

The  trustees  who  control  the  building  for  the  societies 
have  made  two  offers  to  the  American  Society  of  Civil 
Engineers.  Under  the  first  offer  that  society,  by  the 
jiayment  of  about  $240,000,  will  become  an  equal  partner 
with  the  others  in  the  ownership  and  occupancy  of  the 
building,  this  sum  being  substantially  equal  to  what  the 
other  societies  have  paid  for  their  share  of  the  property. 
Such  room  as  the  society  needs  will  be  provided  on  the 
sixth  and  seventh  floors  of  the  building.  The  sum  paid 
by  the  civil  engineers  will  be  added  to  the  present  reserve 
fund,  making  a  total  of  $330,000,  in  which,  of  course,  the 
civil  engineers  would  own  a  one-fourtli  interest. 

The  alternative  offer  is  that  an  addition  of  21/2  stories 
shall  be  made  to  the  top  of  the  Engineering  Societies' 
Building  and  that  two  of  these  floors  shall  be  especially 
planned  for  the  use  of  the  American  Society  of  Civil 
Engineers.  The  cost  of  this  plan,  it  is  estimated,  will  be 
no  greater  than  that  of  the  other  plan  and  will  not  in  any 
event  exceed  $250,000  The  society  would,  as  in  the  other 
plan,  become  an  equal  partner  with  the  three  other 
societies  in  the  ownership  and  control  of  the  building. 

The  libraries  owned  by  the  three  other  societies  are 
already  combined  in  one  great  engineering  library.  It  is 
without  doubt,  of  all  libraries  in  the  United  States,  the  ref- 
erence library  most  used  by  engineers,  and  through  a  sys- 
tem of  correspondence  it  is  made  available  for  the  use  of 
engineers  located  anywhere  in  the  world.  It  is  proposed 
that  the  library  of  the  American  Society  of  Civil  Engineers 
be  added  to  this  collection,  which  would  make  a  total  of 
about  150,000  engineering  books.  There  is  reason  to 
believe  that  if  this  combination  is  made,  a  large  endow- 
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iiicnt  will  b<J  jH-ovidL'tl  to  perfect  further  the  facilities  of 
the  library  for  the  use  of  engineers. 

The  present  liouse  of  tlie  eivil  engineers  in  West  57th 
.St.  has  been  appraised  by  experts  at  $."525,000,  of  which, 
however,  $290,000  is  in  the  land  and  only  $35,000  in  the 
building,  which  has  cost  the  society  about  $175,000.  By 
the  sale  of  its  present  property,  the  society  could  pay  all 
the  cost  of  its  entrance  to  the  Enginering  Societies'  Build- 
ing, would  have  between  $115,000  and  $140,000  in  its 
treasury  and  would  own  in  addition  an  interest  in  the 
Engineering  Societies'  Building,  valued  at  about  half  a 
million  dollars. 

In  addition  to  the  fiimncial  and  business  aspects  of  the 
proposition  the  Board  of  Direction  remarks :  "It  is  one; 
of  the  purposes  of  this  inovement  to  strengthen  the  bonds 
of  brotherhood  which  should  exist  between  all  engineers." 


©2" 

The  accompanying  ])liotographs  show  the  extent  of  the 
(hunage  to  the  East  Kansas  Ave.  bridge  over  the  Kansas 
liivcr  at  Kansas  City,  Mo.  As  reported  in  last  week's 
issue  of  Engineering  News,  high  water  and  floating  ice 
pushed  out  some  of  the  falsework  bents  under  the 
suspended  trusses  of  the  bridge  on  Jan.  21. 

The  bridge  was  erected  from  the  Missouri  side  (the 
far  side  in  the  views)  and  had  been  completed  to  the  end 
of  the  cantilever  arm  on  the  Kansas  side.  The  nrst  three 
panels  of  the  Kansas  shore  si)an  had  been  partly  erected 
on  rather  light  separate  pile  bents  under  each  truss  when 
the  ice  flow  carried  away  all  but  the  two  end  bents,  which 
were  nearly  at  the  shore  line. 

The  north  truss  (on  the  left.  Fig.  1)  had  been  practic- 
ally all  assembled  to  its  bent,  which  held  sufficiently  to 
prevent  any  visible  damage  to  this  triiss;  but  the  south 
truss  had  only  the  lower  chord  member  resting  on  the 
falsework.  This  dropped  7  or  8  ft.,  eventually  coming 
to  rest  on  the  two  inner  piles  of  the  l)ent,  the  cap  being 


PIG.    1.      KANSAS   AVE.    BRIDGE   AFTER   WASHOUT 

OP  FAL.SEWORK 
Looking   toward  Missouri   shore.      North   truss   on   left 

raised  from  the  tops  of  the  other  three  piles  as  shown  in 
the  views.  The  fall  of  the  south  truss  caused  the  loss  of 
six  stringers  and  a  50-ton  jack,  which  were  on  the  super- 
structure, sheared  off  several  pin  plates  and  badly  twisted 
the  end  floor-beam  and  crossbracing  of  the  two  end 
panels.  These  members  had  not  been  riveted,  or  the 
damage  would  have  been  greater,  as  the  structure  dropped 
by  shearing  off  the  bolt  heads  and  breaking  of  pin  plates 
without  distorting  many  of  the  main  members. 

For  the  week  following  the  collapse,  rain  and  freezing 
weather  made  it  impossible  to  work  on  the  structure,  and 
to  Jan.  27  nothing  had  been  done  save  to  assemble  some 
groups  of  piles  under  the  distorted  truss.  The  contractor 
proposes  to  drive  groups  of  piles  under  this  truss,  cap 
them    and    bring    the    truss    back    into    line    by    jacks. 


Fir;.    2.      r.OOKING   northerly   toward   KANSAS   AVE.   BRIDGE    AT   KAN.SAS   I'lTV 
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CoUorado  River  Flood  at  Ytasima 

All  iiii|iroi'C'(l('iit('(l  llni.il  III  ilir  liiwir  Culdiiidu  K'i\cr 
en  ,l;lll.  ■>?•?  (lid  lillh  h  i  |,i  iii,iL:r  ill  ^  IIMia,  All/.,  Mini 
vuiiiity;  am!  Iirr<iri'  ihc  lr\iT  hrciiks  iniilil  he  n'|iiiiiri|. 
Ilii'ic    were    imliratKiii,-    iIimI    a    >till    hcavirr    lluinl    iii]L;lit 

KHIIr    ilnUll    the    I'iviT. 

'I'iu'  iiossiliiiity  (iuit  the  Ci.lorad.n  mi-iil  liivak  int..  tlir 
Iiuporial  N'jillfV  once  niorc  caused  imicli  anxiety,  lnil  llie 
lii'st  of  the  high  lluoiU  |ia»cd  iiy  without  .Ioiul;  any  -ih  h 
hann.  A  suniniary  of  Hood  conditions  in  Yuniii  ami 
vicinity  up  to  Jan.  ;!0  has  lu-en  received  iiy  wire  linni 
L.  .M.  Lawson,  |)ii)ject  engineer  I'nited  States  |{e(  lania- 
tion  Service,  Yuma,  Ariz.,  as  follows: 

The  larsest  recorded  dischiirRo  of  tin-  lowci-  Coloriulo  River 
up  to  that  time  occurred  at  Yuma  on  Jan.  '22,  \v  lu-n  tlie  pajce 
stood  at  K\.  34  and  the  dlscharKe  was  210,000  sec.-ft.,  be.sldes 
an  additional  10.000  to  15,000  ft.  passing;  around  Indian  Hill 
through  breaks  in  the  main  canal  and  Southern  I'aclflc  main 
line.  This  inimeiisc  river  flow  was'  due  to  abnormal  precipi- 
tation in  the  drainage  area  of  the  (lila  River  and  to  slight 
local  rains  on  tlie  Colorado  drainase  area.  The  heaviest 
previous  dischaige  of  the  Colorado  River  at  Yuma  was  150,000 
sec.-ft..    during:   the   regular   June    rise   of   1909. 

The  Indian  Reservation  levee  on  tlie  California  side  of  the 
river  was  overtopi)ed  by  12  to  IS  in.  of  flood  water,  causing 
three  openings  with  a  combined  length  of  800  ft.  Through 
this  breali.  water  was  discliarged  by  means  of  the  main  canal 
of  the  Yuma  Project  of  the  Ignited  States  Reclamation  Service, 
througli  tlie  high  fill  of  the  main  line  of  the  Southern  Pacific 
and  also  tlirougli  the  lower  reservation  level.  The  project 
unit  on  tlie  California  side  of  the  river  totals  16,000  acres, 
of  which  10,000  was  under  water.  Main  canal  banks  totaling 
.•"lO.OOO  en. yd.  and  levee  banks  amounting-  to  5.000  cu.yd.  were 
displaced. 

In  the  Yuma  Valley  unit  of  the  project  only  3,000  of  50,000 
acres  were  flooded.  An  unforeseen  high  stage  of  water 
breached  the  Yuma  Valley  levee  at  4-ml.  and  16-mi.  points, 
displacing  about  12.000  cu.yd.  of  bank. 

The  levee  jirotec'ting  the  City  of  Yuma  constructed  many 
years  ago  by  the  War  Department,  but  not  maintained,  was 
partly  destroyed.  This  permitted  a  large  discharge  of  water 
through  tW'O  principal  streets  of  Yuma,  doing  considerable 
damage.  Practically  all  the  adobe  structures  in  the  flooded 
area  of  the  city  were  completely  ruined,  and  some  buildings 
were  rendered  unsafe. 

On  Jan.  2S  the  river  had  fallen  to  KI.  IS  on  the  gage  and 
the  discharge  to  36,000  sec.-ft.,  but  reports  indicated  a  second 
rise  in  botli  tlie  Colorado  and  the  Gila.  Tonight  [Jan.  30], 
with  the  gage  reading  Kl.  30  and  the  river  discharging 
approximately  146,000  sec.-ft.,  it  is  believed  that  an  unpre- 
cedented combination  of  floods  in  both  rivers  is  coming. 

The  Laguna  dam  across  the  Colorado  River  is  uninjured, 
and  no  irrigation  structures  of  any  size  have  been  damaged. 
With  a  few  exceyitions  the  damage  to  farms  is  slight. 

In  the  short  interval  between  the  two  floods  some  levee 
breaks  were  repaired.  The  Reclamation  Service  is  employing 
a  large  force  and  extra  trains.  Repairs  to  the  canal  breaks 
will  be  started  at  once.  It  is  expected  that  water  service 
[for  irrigation]   will  be  restored   in   10   to  15  days. 

The  Imperial  Valley  levee  breached  for  about  1.000  ft.  at 
a  point  5  mi.  below  the  Imperial  Canal  heading,  but  the  Inter- 
California  R.R.  embankment  has  thus  far  prevented  damage 
to  the  Imperial  Valley  from  water  passing  through  this  break. 

Decasaoim    IR©imdl©iP©dl    Agsifiims^ 

A  decision  adverse  to  the  Bone  patent  on  reinforced- 
concrete  retaining  walls  was  rendered  by  Judge  A.  B. 
Anderson,  of  the  United  States  District  Court,  in  Indian- 
apolis, on  Jan.  2(5.  The  suit  was  brought  by  Frank  A. 
Bone,  the  owner  of  United  States  Patent  No.  705,732, 
against  the  County  of  Marion,  Indiana,  for  alleged 
infringement  of  the  patent  in  the  construction  of  certain 
retaining  walls  by  the  county.  The  county  introduced 
lor  the  first  time  in  any  Bone  case  a  number  of  foreign 
pnblications  showing  what  were  claimed  to  be  anticipa- 
tions of  the  Bone  patent. 


.Iiid-c  .\iidcr,-(iii  ga\e  an  oral  deiision  dismissing  the 
<  oiii|ilaiiil  (III  the  giduiid  that  the  prior  art  disclosed 
wall-  eiiilMj(|\  III-  the  es-eiitials  i>\'  the  I'.diic  wall.  lie 
saiil  that  Ihc  patnil  ,nuld  ..lilaiii,  if  at  all,  only  for  the 
specific  type  (if  rcinrnnrnienl  sIkiwii  in  the  application. 
The  L'eiicral  design  of  reinl'orced-i  oncrete  retaining  walls 
is  a  matter  of  longer  standing  than  the  Bone  patent.  The 
judge  also  gave  as  his  opinion  that  th(!  |)lacing  of  rein- 
I'orciiig  I'ods  when;  tensile  strain  exists  is  not  invention. 

In  the  suit  I'lof.  \V.  K.  Ilati,  of  I'tirdue  iriiiversity, 
ua-  expert  for  the  Cnunly  of  Marion,  and  I).  li.  I.uteii, 
I''.  .\.  r.niie.  Iv  I*.  r>(j|ii'  and  W.  K.  [''Jdridge  were  experts 
\'nv  the  plaiiilill'. 


'I'lu'  I'liiiil  \oie  on  thv  liarict-  Canitl  leferenduin  in  New 
York  State,  excejiling  the  vote  from  Oneida  County,  which  i.s 
held  up  by  court  order,  shows  615,147  votes  for  the  $27,000,000 
bond  issue  and  569,950  against,  leaving  a  majority  of  45,197 
for  the  issue.  The  unotllclal  count  for  Oneida  County  showed 
a    majority   of   379  against   the   canal   bond   issue. 

>lnj.-(ien.  (ioethnlN  H»n  Announced  in  an  official  state- 
ment that  the  Panama  Canal  is  not  ready  to  be  reopened,  nor 
can  any  prediction  as  to  its  prospective  reopening  be  made. 
CJeneral  Goethals  says,  among  other  things,  "It  is  not  intended 
to  reopen  the  canal  until  a  .safe  and  practical  permanent 
channel  is  reasonably  assured.  It  is  hoped  that  before  long 
better  information  on  the  two  main  controlling  features  will 
be  available.  The  large  mass  of  rock  at  the  base  of  Gold 
Hill  on  the  east  bank  is  being  carefully  observed.  If  the  ma- 
terials behind  it  move  northerly,  as  is  not  unlikely,  one  danger 
of  interruption  to  navigation  will  be  removed.  The  other 
feature  is  the  rate  of  motion  that  will  result  in  the  west 
slide  when  the  dredges  attack  its  face,  as  will  shortly  be 
done.  As  soon  as  this  office  feels  that  sufficient  informa- 
tion on  these  two  points  is  at  hand  to  justify  it,  a  prediction 
will  be  made.  In  the  meantime  it  is  recommended  that  the 
canal  be  not  considered  in  the  routing  of  shipping." 

Heavy  Rain.s  In  the  Southn'e.st  on  Jan.  30  and  31,  particu- 
larly in  Arkansas,  the  lower  Ohio  X'alley  and  the  Mississippi 
Valley  from  St.  Louis  to  Vicksburg,  have  raised  the  rivers  in 
the  storm  zone  to  the  following  critical  stages,  observed  on 
Jan.  31:  St.  Louis,  31.2  ft.,  flood  stage  being  30  ft.;  Cairo,  51.4 
ft.,  flood  stage  45  ft.;  Memphis,  39. S  ft.,  flood  stage  35  ft.; 
X'icksburg,  51.1  ft.,  flood  stage  45  ft.;  New  Orleans,  17. S  ft., 
flood  stage  18  ft.  The  Weather  Bureau  in  commenting  on 
this  situation  says:  "While  warnings  already  have  been  dis- 
tributed to  the  points  involved,  it  now  seems  probable  that 
by  reason  of  the  continued  rains  the  stages  already  fore- 
casted will  be  exceeded  slightly  at  various  points  and  that 
high  stages  in  the  Mississippi  from  Cairo  to  the  Gulf  will 
be  long  continued."  The  West  Hickman  (Ky.)  levee  w^as 
penetrated  by  the  Mississippi  flood  early  on  Jan.  31,  resulting 
in  the  inundation  of  a  large  area  in  the  manufacturing  dis- 
trict. The  report  states  that  the  water  is  backing  up  into 
the  business  section  and  that  about  800  people  have  been  made 
homeless.  The  failure  of  this  levee  is  not  an  uncommon 
occurrence,  owing  to  a  sharp  bend  in  the  river  at  this  point. 
Reports  on  Jan.  31  to  the  effect  that  the  levee  at  Jackson- 
port.  Ark.,  could  not  withstand  the  pressure  of  the  flood 
waters  more  than  a  few  hours  more  created  anxiety  in  that 
locality.  Trains  on  the  Iron  Mountain  division  of  the  Rock 
Island  lines  were  detoured  at  Cypress  Bayou,  where  the 
water  had  risen  above  the  level  of  the  tracks. 


Mr.  Herschel  M.  Day.  of  Washington,  Penn.,  has  been 
elected  Borough   Engineer  of   Canonsburg,   Penn. 

Mr.  .Tohn  M.  Egan.  general  manager  for  the  receivers  "f 
the  Metropolitan  street  Railway  Co.,  of  Kansas  City.  Mo.,  has 
announced   his   resignation,   to   take   effect   Feb.   11. 

Mr.  .T.  Lampton,  recently  Superintendent  of  the  Gas  De- 
partment (if  the  Meridian  (Miss.)  Light  and  Power  Co.,  has 
been  appointed  Superintendent  of  the  Gas  Department  of  the 
Jackson    (Miss.)   Light   and  Traction   Co. 

Jlr.  Howard  P.  Quick.  M.  Am.  Soc.  M.  C,  formerly  Me- 
chanical Engineer  of  the  Pearson  Engineering  Corporation, 
of  New  Y'ork  City,  has  opened  offices  as  a  Consulting  Engi- 
neer, at  165  Broadway.  He  will  make  a  specialty  of  public- 
utility  engineering. 
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Mr.  William  O.  JIuse,  Civil  and  Mining  Engineer,  of  West 
Newton,  Penn.,  whose  term  of  office  as  County  Commissioner 
of  Westmoreland  County,  I'enn.,  expired  on  Jan.  .3,  has  been 
elected  Chief  Road  Engineer  of  Westmoreland  County  by  the 
new  Board  of  County   Commissioners. 

Mr.  N.  B.  Khoads,  recently  with  the  Southern  Railway  and 
Light  Co.,  of  Natchez,  Miss.,  has  been  appointed  Superintendent 
of  the  Jackson  (Miss.)  Light  and  Traction  Co.  Mr.  Rhoads 
has  had  considerable  experience  in  railway  transportation  in 
the  South,  anil  before  going  to  Natchez  he  was  connected  with 
railway  work  in  Key  West,  Fla..  and  Savannah,  Ga. 

Mr.  Edward  W.  Cunningham,  M.  Am.  Soc.  C.  E.,  for  the 
past  four  years  Assistant  Building  Inspector,  Department  of 
Public  Safety  of  the  City  of  Cleveland,  Ohio,  has  been  ap- 
pointed Commissioner  of  Buildings  in  that  city.  Prior  to  his 
employment  with  the  City  of  Cleveland,  Mr.  Cunningham  was 
First  Assistant  Engineer  of  the  Osborn  Engineering  Co. 

Mr.  Frank  E.  Weymouth,  M.  Am.  Soc.  C.  E.,  recently  Su- 
pervising Engineer  of  the  United  States  Reclamation  Service 
on  the  construction  of  the  Arrowrock  dam  at  Boise.  Idaho,  has 
been  appointed  Chief  of  Construction  of  the  United  States 
Reclamation  Service,  with  headquarters  at  Denver,  Colo.  He 
succeeds  Mr.  Sydney  B.  Williamson,  who  has  resigned  to 
accept  private  employment.  Mr.  Weymouth  has  been  in  the 
service  for  about  13  years  in  construction  an  doperation  fields. 

Mr.  Ray  S.  Blinn,  for  the  past  five  years  City  Engineer  of 
Mt.  Vernon,  Ohio,  has  been  elected  Manager  of  the  Town  of 
Westerville,  Ohio,  with  a  salary  of  $1,500  a  year.  Mr.  Blinn 
graduated  from  Ohio  State  University  in  1893  and  for  some 
years  after  graduation  was  in  the  service  of  the  Illinois  Cen- 
tral R.R.  For  three  years  he  was  Division  Engineer  of  the 
company  at  Chicago.  Later  he  was  connected  with  the  city 
engineering  department  of  Columbus,  Ohio,  in  charge  of  pav- 
ing, but  on  account  of  ill  health  was  obliged  to  give  up  his 
work    there. 

Mr.  John  E.  Dixon,  Assistant  Manager  of  Sales  of  the 
American  Locomotive  Co.,  has  been  appointed  Vice-President 
in  Charge  of  Sales  of  the  Lima  Locomotive  Corporation,  with 
headquarters  at  50  Church  St.,  New  York  City.  Mr.  Dixon 
is  a  graduate  of  the  University  of  Wisconsin  in  mechanical 
engineering.  In  1900  he  entered  the  shops  of  the  Brooks 
Works,  at  Dunkirk,  N.  Y.,  and  in  ISO.")  was  made  a  salesman, 
and  later  manager,  of  the  Atlantic  Equipment  Co.,  a  subsidiary 
of  the  American  Locomotive  Co.  In  1907  he  was  appointed 
Assistant  Manager  of  Sales  of  that   company. 

Mr.  Frank  S.  Krug,  City  Engineer  of  Cincinnati,  Ohio,  has 
been  appointed  chief  engineer  of  the  proposed  Cincinnati  Rapid 
Transit  and  Interurban  Ry.  He  entered  the  office  of  the  county 
engineer  of  Hamilton  County,  Ohio,  upon  graduation  in  civil 
engineering  from  the  Pennsylvania  Military  College  in  1S84, 
and  in  1891  was  appointed  County  Engineer,  in  wliich  office  he 
remained  for  14  yr.  For  some  years  afterward  Mr.  Krug  was 
Secretary  and  Chief  Engineer  of  the  Kirchner  Construction  Co., 
of  Cincinnati,  and  in  1914  accepted  the  appointment  of  City 
Engineer  of  Cincinnati,  succeeding  Henry  M.  Waite. 

Mr.  Samuel  W.  Fleming.  Jr.,  of  Harrisburg,  Penn.,  has  be- 
come a  member  of  the  firm  of  Farley  Gannett,  Consulting  En- 
gineer, Telegraph  Building,  in  that  city.  Mr.  Fleming  for  the 
last  few  years  has  been  engaged  in  making  reports  on,  and 
investigations  of,  electrical  properties  in  the  East  and  the 
Middle  AVest  and  on  electric  railways  in  New  York  and  Mary- 
land. He  will  devote  himself  to  the  electrical  work  of  the  firm, 
giving  especial  attention  to  the  design  and  construction  of 
electric  propertie-s  for  corporations  and  municipalities  and 
to  Vrfluations  for  rate  adjustments;  while  the  operation  of 
properties  will  also  be  undertaken  for  corporations  and  mu- 
nicipalities. Mr.  Fleming  graduated  from  Princeton  Univer- 
sity in  1906  and  then  studied  engineering  at  Lehigh  University, 
graduating  from  that  institution  in  1909  with  the  degree  of 
mechanical  engineer.  For  several  years  afterward  he  was 
identified  with  the  Central  Hudson  Gas  and  Electric  Co.  as 
Power   Engineer. 


Government.  He  was  well  known  in  South  America,  where 
for  a  number  of  years  he  executed  large  contracts  for  coffee 
and  sugar  machinery,  railway  supplies  and  bridge  materials. 
He  was  born  in  Scotland,  the  son  of  Hugh  Guiler,  a  promi- 
nent naval  architect. 

Albert  H.  Scherzer,  President  of  the  Scherzer  Rolling-Lift 
Bridge  Co.,  of  Chicago,  was  killed,  on  Jan.  28,  by  falling 
down  an  elevator  shaft  in  the  Monadnock  Block.  He  was 
born  in  Peru,  111.,  in  1865,  and  graduated  from  the  Techni- 
cal School  of  Zuricli.  .Switzerland,  and  the  Union  College  of 
Law,  in  Chicago.  He  practiced  law  for  some  years,  but  on 
the  death  of  his  brothe.,  William  Scherzer,  the  inventor  of  the 
rolling-lift  type  of  bascule  bridge,  he  became  President  and 
active  head  of  the   bridge  company. 
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E.  D.  Barrett,  a  civil  engineer  employed  on  the  new  Peeks- 
kill  (N.  Y.)  aqueduct  of  the  Catskill  Water-Supply,  was  shot 
and  killed  a  few  days  ago  by  an  Italian  gardener  who  lived 
in  the  vicinity.     Mr.  Barrett  was  61  years  of  age. 

William  Guiler,  President  of  the  William  Guiler  Co.,  of 
New  York  City,  died  at  his  home  there  on  Jan.  18,  at  45  years 
of  age.  Mr.  Guiler  built  the  first  railroad  in  Porto  Rico  and 
erected    the    two   wireless    towers   at   Santo    Domingo    for    the 


COMING   MEETINGS 

INDIANA    SANITARY    AND   WATEn-.SUPPLY    ASSOCIATION. 
Feb.   2-5.     Annual   meeting   in   Indianapolis.     Asst.   Secy.,   W. 
F.   King,   Indianapolis,   Ind. 

INDIANA   ENGINEERING   SOCIETY. 

Feb.  3-5.  Annual  meeting  in  Indianapolis.  Secy.,  Charles 
Brossmann,  1616  Merchants  Bank  Bldg..  Indianapolis,  Ind. 

AMERICAN    ELECTRIC    RAILWAY    ASSOCIATION. 

Feb.  4.  Mid-winter  meeting  in  Chicago.  Secy.,  E.  B.  P.ur- 
ritt,   8   W.   40th  St.,   New   York  City. 

OREGON    SOCIETY    OF    ENGINEERS. 

Feb.  7.  Annual  meeting.  Secy.,  H.  M.  Morse,  Portland 
Ore. 

AMERIC.\N   INSTITUTE    OF    ELECTRICAL    ENGINEERS. 
Feb.   8-9.      Mid-winter  meiting   in   New   York   City.      Secy.,   F. 
L.  Hutchinson,  29   W.   39th  St.,   New  York   City. 

OHIO   ENGINEERING   SOCIETY. 

Feb.  9-11.  Annual  meeting  in  Columbus.  Secy..  John  Lay- 
lin,  Norwalk,  Ohio. 

MINNESOTA   SURVEYORS   AND   ENGINEERS   SOCIETY. 

Feb.  10-12.  Annual  meeting  at  St.  Paul.  Secy.,  Geo.  H. 
Herrold,    St.    Paul,   Minn. 

ILLUMINATING    ENGINEERING    SOCIETY. 

Feb.  10-11.     Mid-winter  convention   in  New  York  City.    Secy., 
A.   S.   Miller,   29   W.    39th   St.,    New    York   City. 
NINTH   CHICAGO   CEMENT   SHOW. 

Feb.  12-19.  First  Infantiy  Armory  and  Coliseum.  Secy., 
R.  F.   Hall,   208  South   La  Salle  St.,   Chicago,   111. 

CONNECTICUT   SOCIETY   OF   CIVIL   ENGINEERS. 

Feb.  14-15.  Annual  meeting  at  New  Haven.  Secy.,  J.  Fred- 
erick Jackson,  Chamber  of  Commerce  Bldg.,  New  Haven, 
Conn. 

BUILDING    INSPECTORS'    CONFERENCE. 

Feb.  14-15.  In  Chicago.  Secy.,  S.  J.  Williams,  Madison, 
Wis. 

AMERICAN  CONCRETE  INSTITUTE. 

Feb.  14-17.  Annual  convention  in  Chicago.  Secy.,  John  M. 
Goodell,   1418   Walnut  St..    Philadelphia,   Penn. 

AMERICAN  INSTITUTE  OF  MINING   ENGINEER.S. 

Feb.  14-17.  Annual  meeting  in  New  York  City.  Secy., 
Bradley   Stoughton,    29    W.    39th   St.,   New   York    City. 

ASSOCIATION   OF   ONTARIO   L.\ND    SURVEYORS. 

Feb.  15.  Annual  meeting  in  Toronto,  Can.  Secy.,  L.  V. 
Rorke,   Parliament   Building,   Toronto,   Ont. 

SECOND    NATIONAL    CONFERENCE    ON    CONCRETE    ROAD 
BUILDIIS'G.  ^    ,, 

Feb.  15-18.  At  Chicago.  Secy.,  J.  P.  Beck,  208  South  La  Salle 
St.,  Chicago.  111. 

IOWA   ENGINEERING  SOCIETY. 

Feb.    16-18.      Annual    meeting   at    Des    Moines.      Secy.,   J.    H. 
Dunlap,  Iowa  City,  Iowa. 
NEW  ENGLAND  ASSOCIATION   OF  GAS   ENGINEERS. 

Feb.  16.  Annual  meeting  in  Boston.  Secy.,  N.  W.  Gifford, 
38  Central  Sq.,  East  Boston,  Mass. 

AMERICAN   CONCRETE   PIPE    ASSOCIATION. 

Feb  17-18.  Annual  convention  in  Chicago.  Secy.,  E.  S. 
Hanson,   538   South    Clark   St.,   Chicago,   111. 

IDAHO   SOCIETY   OF    ENGINEERS.  .    „    „.     « 

Feb.  21-23.  Annual  meeting  in  Burley.  Secy.,  I.  F.  Shaffner, 
Boise,   Idaho. 

ARKANSAS  ENGINEERING   SOCIETY. 

Feb.  22-23.  Annual  meeting  at  Helena.  Secy.,  W.  J.  Parkes, 
Citizens   Bank   Building,    Pine   Bluff,    Ark. 

AMERICAN  ROAD   BUILDERS'   AS.SOCIATION. 

Feb.  22-25.  Annual  convention  in  Pittsburgh.  Secy.,  E.  L. 
Powers,   150  Nassau  St.,  New  York  City. 

The  Itali  Society  of  KiiKiiieers  will  hold  its  annual  meeting 
in  Salt  Lake  City  on  .\pr.  21.  The  secretary  is  C.  J.  Ullrich, 
State  Engineer's  Office,  Capitol   Building,  Salt  Lake  City. 

The  Ansoelation  of  Iron  niid  Steel  Electrical  EnKineer«  an- 
nounces that  the  1916  convention  will  be  held  in  Chicago. 
Sept.  18  to  22.  The  secretary  is  W.  O.  Oschmann,  Oliver  Iron 
and   Steel   Co.,  Pittsburgh,  Penn. 


?I8 


l-;N(i  1  N  K  K  IM  Nd     NKWS 


V(jl.  75,   No.  r, 


Th«'  Mrinphl"  KiiktIimmtm'  riiili  i\t  the  fcoi-iit  iiniiual  iiieel- 
Inif  elccli-tl  llic  followlnn  oIllrciH:  I'rttHldcnl,  I'.  K.  Cliuplii; 
Vlco-iiro.Mld.'til.  A.  I,.  OMliiny;  Hecii'liiry,  C  C.  I'lidhliy;  (IIii'cIui'h, 
J.  II    ll.iyloi   ;iiul  II.  N.  Ilowi'.     Tlu'  chil)  iiicinlx'tHlilp  iH  now    10. 

I'UiuliKM-rH*  t'liili  of  Alliiiillf  ^■lty-  -Civil,  clt'ctrlcul,  iiicclijiii- 
li-iil,  .siuiKiiry  iiiul  liydiiuillc  imikIiu'imm  iiiiil  iircdilU'clH  iiiiil  hIiuc- 
luriil  rontrarturM  of  Alliiiillc  ("lly,  N.  .1.,  anil  vU'lnlly  liavi' 
fornifil  an  enKlnoiiH'  cluli.  Thin  In  Mali!  to  lir  tin-  (Ii'.mI  at- 
tempt to  form  Bucli  an  anHoclatlon  In  IhlM  locality.  Mr.  .1  Wll- 
lla  CJale,  the  upcrctary,  Htatos  thai  the  proMunt  iMillnok  i.s  for 
a   lartic   and   oniTKctlc   ornanlzatlon. 

'I'hr  Moiidinii  liiHtltiitt'  of  >liinlfl|tal  KiiKliit-tTM  Ik  lil  I  lie 
fourth  animal  nioctlnR  at  HIlllnRa,  Mont.,  Jan.  17  to  111.  On 
the  oponhiK  day  two  pap<r.s  wete  prcHonted:  "Street  I'avinK," 
by  W.  H.  Vestal,  .Ir.,  and  "Improvement  District  Laws."  These 
were  discussed  by  J.  N.  Edy,  H.  M.  Sprajrue  and  10.  S.  Sever- 
ance. On  Tuesday  mornlnK  J'rof.  Leon  D.  ConkllnK,  of  the 
Montana  State  College,  dc^llvered  an  Illustrated  address  on 
"State  Highways."  Then  there  were  movlnt^-plcture  talks 
on  "The  Manufacture  of  I'lpe,"  by  a  representative  of  the  Na- 
tional Tube  Co..  and  "The  Concrete  Farm,"  by  a  representative 
of  the  Ited  Devil  Cement  Co.  In  the  afternoon  Doctor  Koyl, 
water  expert  for  the  (Iieat  Northern  lly.,  spoke  on  "Water 
Softening:  and  Purification,"  while  Mr.  Davidson,  of  the  Mon- 
tana State  College,  delivered  an  address  on  "Standard  Methods 
for  Testing  SewaRc  and  SewaKe  Effluents."  Papers  were  read 
by  M.  L.  Morris,  on  "Parks  and  Playgrounds";  by  State  Horti- 
culturist Dean,  on  "Preservation  of  Trees";  by  G.  C.  Bructt, 
on  "The  Various  Methods  of  SewaRc  Disposal,  with  Appro.\i- 
mate  Cost."  These  addresses  were  all  well  received  and  pro- 
voked much  discussion,  and  this  session  was  the  strongest  and 
most  technical  of  the  entire  meeting.  On  Wednesday  morn- 
ing, F.  C.  Snow  spoke  on  "Activated-Sludge  Process  of  Sew- 
age Treatment,"  while  Chief  Engineer  Smith,  of  Burns  &  Mc- 
Donncl,  of  Kansas  City,  gave  an  illustrated  talk  on  "Water- 
Works  Installations."  In  the  afternoon  the  new  Alter  plant 
of  the  Billings  water-works  was  inspected.  The  officers  elected 
for  iyl6  are  as  follows:  President,  Carl  C.  Widener,  Boze- 
man.  Wont.;  vice-president,  G.  W.  Helmick;  secretary,  John  N. 
Edy;  directors,  M.  L.  Morris  and  F.  C.  Snow.  The  member- 
ship list  now  numbers  30  active,  two  honorary  and  two  fellow 
members. 


.Vdjii.stabU'  Step  and   Stair  Form 

A  simple  and  novel  concrete  step  and  stair  form  has  been 
devised  by  H.  L.  Park,  of  Reading,  Mass.,  and  Is  being  sold 
by  the  H.  L.  Park  Co.,  of  that  city.  As  shown  by  the  accom- 
panying sketch,  the  form  consists  of  two  steel  channels  sup- 
porting a  suitable  number  of  malleable-iron  side  plates  which 
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carry  the  riser  boards.  The  plates  are  held  against  the  chan- 
nel by  hook  bolts  and  hand  nuts  and  are  readily  adjustable 
for  height  of  riser  and  width  of  tread.  Scales  marked  on  the 
plates  make  these  adjustments  easy.  A  shoulder  on  the  back 
side  of  the  malleable  plates  keeps  them  in  line  on  the  channel. 
The  riser  boards  are  fastened  to  the  plates  by  driving  them 
on  two  steel  points  and  clamping  with  top  hooks.  The  plates 
can  be  adjusted  for  an  overhanging  riser.  The  uppec  part  of 
the  plates  carries  staging  boards  for  workmen  to  go  up  and 
down.  It  has  been  found  very  easy  with  these  forms  to  make 
steps  that   line   up  perfectly. 


This  form  was  developed  first  for  long  reliiforced-concrelo 
Htairs,  but  It  has  been  founil  eiiually  HHtlsfaetory  for  Hhort 
Btcps.  For  Hinall  eontraetorH,  short  2x4  Joists  are  used  In 
place  of  the  Hlcel  channelM.  In  servici-  the  channel  or  Joist  is 
(Irst  fastened  at  the  top  or  bottom,  the  plates  set  and  the  riser 
boards  put  on. 

Trnller    for    ToiirliiK    (  arH 

I'nder  the  name  of  "Troy  Junior"  a  tr.-iller  wagon,  designed 
particularly  for  use  behind  touilng  cars,  hiis  been  developed 
by  tlie  Troy  Wagon  Works  Co.,  Trr)y.  Ohio.  The  track  Is  JJG 
in,  and  the  wheelbase  70  in.  Wheels  .tie  of  ;t(i-ln.  illaincter 
and  have  solid  rubber  tires,  roller  bcailngs  and  1'4-in.  square 
solid  steel  axles.  The  body  Is  35  in.  wide,  OU  In.  long  and 
10  In.  deep,  with  C-ln.  side  Hare  boards  and  drop  gates  at 
each  end.  The  front  springs  are  transveise  Hemlelllptlc;  the 
rear  are  full  elliptic.  A  cushioned  spring  drawbiir  has  Its 
draft  off  the  front  axle  and  guiiles  tht^  front  wheels  In  the 
track  of  the  ear.  This  tr;iil<-r  weighs  .^no  lb.  and  can  carry 
1,2.''.0  Hi.      The   iniee   is  $12,''). 

Iload    I'luatT    and    l''iiilMlier 

A  new  road  iiiaiier  and  llnisher,  designed  to  resurface,  roll 
and  finish  tlie  roadbed  all  in  one  operation,  is  shown  in  the 
accompanying  views.  The  main  frame  is  built  of  10-ln. 
I-beams.  The  wheels  are  24-ln.  front  and  4S-in.  rear,  all  with 
8-in.  tires.  The  tracking  width  of  the  front  wheels  is  5  ft. 
2  In.,  and  that  of  the  rear  wheels  8  ft.  !l  in.  The  machine 
trims  a  30-ft.  width.  Each  blade,  or  scraper,  is  made  In 
three  8-ft.  sections,  the  rear  sections  on  each  side  beinx 
fastened    together.      lOach   section   of  the   blades   is   fitted   with 
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a  detachable  share  like  that  of  an  ordinary  road  machine. 
Mold  boards  and  shares  are  all  interchangeable.  There  is  a 
scarifier  attachment  between  the  blades,  which  is  used  as  a 
supplementary  leveling  device.  This  is  made  of  structural 
steel  with  tool-steel  teeth  and  is  drawn  independently  of  the 
scraper  blades  and  roller  by  direct  connection  to  the  king- 
bolt. It  can  be  automatically  set  to  cut  to  any  desired  depth. 
Between  the  rear  wheels  are  six  42-in.  rollers  with  a  12-in. 
face. 

The  control  of  the  macliine  is  as  follows:  The  forward  end 
of  each  blade  is  carried  on  a  chain,  going  to  a  swinging  drum 
attached  to  a  crane  arm.  The  chains  are  wound  up  by  a 
worm  gear  and  handwheel.  The  middle  and  rear  blade  sec- 
tions are  controlled  by  levers.  These  blades  are  for  leveling 
and  smoothing  only,  as  the  scarifier  preceding  them  does  the 
cutting.  A  supplementar.v  leveling  blade  is  hinged  to  the 
rear  of  tlie  side  blades  to  prevent  leaving  a  sharp  ridge  at 
the  center  of  the  road.  This  device  is  controlled  by  a  separate 
lever.  The  roller  attachment  is  thrown  in  or  out  by  self- 
locking  worm  gears  operated  by  two  handwheels,  one  on  each 
side  of  the  main  frame. 

It  is  claimed  that  this  outfit  can  be  used  effectively  for 
resurfacing  hard  roads  as  well  as  dirt  and  gravel.  The  ma- 
chine is  made  by  the  Western  Wheeled  Scraper  Co.,  Aurora,  HL 


The  MemphU  Eaglae^rr^  Clnh 


Crone  Working  as  Dredge 

Diving  Bell  &  Helper  Derrick 


Dredge 


Granite  Block  Derrick 


C:©iniilirSicioF's  Plaimtl  for  M®w  Oc( 


En^n^ps 


VOLUME  75 


FEBRUARY   10,    1916 
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I  With   Ixskt  Siikkt  | 

Tlie  new  Ocoan  Terminals  now  iindiT  constniction  at  cxcinatidii,  Vr\).  :',.  ID  Id.  ji.  •>->H.  'I'hc  jjrcsent  article 
Halifax,  N.  S.,  were  described  in  Enyinccring  A'cirs,  will  be  devoted  to  tiie  nianuraeliiie  and  handling  of  the 
Dec.  9,  191. '),  p.  1118.  The  plan  contemplates  an  entirely  large  concrete  quay-wall  blocks.  The  very  novel  method 
new  railway  entrance  to  the  city  and  the  construction  of  laying  up  tliese  blocks  in  tlie  wall  was  described  in  the 
of   a   2,000-ft.    landing    quay    and    six     l,20()-ft.    ])icrs      issue  of   Dec.  9,   1915.     In  brief,  these  walls  are  made 

up  of  rows  of  huge  concrete 
blocks  set  up  in  tiers  to  a 
height  of  50  to  GO  ft.  and 
footing  on  concrete  pedes- 
tals set  inside  a  diving  l)ell 
on  the  dredged  rock  bottom. 
I'^ach  block  has  cells  which 
are  fdled,  after  placing, 
with  concrete  or  sand  and 
stone,  the  concrete  filling 
being  along  the  front  and 
in  the  center  transverse  row 
of  cells  in  each  block.  The 
blocks  vary  in  dimension 
with  their  location  in  the 
wall,  but  for  the  most  ])art 
are  of  one  standard  size,  the 
variation  from  tliat  size  be- 
ing relatively  slight.  Tiie 
standard  l)lock  is  :?1  ft. 
long,  21  ft.  10  in.  wide  and 
4  ft.  deep.  It  has  <S-in.  walls 
reinforced  for  both  perma- 
nent and  hnndling  stresses 
and  is  provided  with  15 
open  cells.  Each  block  con- 
tains about  '■]()  cu.yd.  of 
concrete  aii.l  :).()()()  11).  of 
reinforcement  and  weighs 
(iO  tons.  or  the  ;5.(;;3 1 
blocks  to  be  lb  I'd,  over  two- 
thirds  are  of  this  tyi)e.  The 
concreting  plant  is  ar- 
ranged so  that  the  material 
enters  at  the  south  end  of 
the  site  and  moves  during 
the  manufacturing  process 
toward  the  north,  where  the 
blocks  are  laid.  The  sand 
and  gravel,  which  are  excavated  from  a  combined  pit 
about  11  mi.  away,  are  brouglttjjy  train  and  by  barge 
across  Halifax  liarbor  to  the  wharves  immediately  along- 
ide  of  the  concrete  ])lant.     They  are  dumped  in  piles 


providing  water  at  depths 
frern  30  to  45  ft.,  with  a 
complete  freight  terminal 
aad  a  passenger  railway 
.station  in  immediate  con- 
junction with  the  docks.  At 
present  the  railway  cut,  a 
contract  of  about  $1 ,750,000 
is  near  completion,  and 
work  is  well  ■under  way  on 
the  first  stage  of  the  dock 
work.  This  comprises  the 
landing  quay  and  one  of  the 
piers  and  the  breakwater, 
which  protects  the  whole 
pier  section.  This  dock  work 
is  held  by  one  contract, 
which  will  total  about 
!(;5,.500,000.  The  contractor, 
Foley  Bros.,  Welch,  Stewart 
&  Fauquier,  has  been  en- 
gaged about  a  year  and  a 
half.  The  work  to  be  done 
comprises  the  nianiifactnre 
of  a  great  number  of  large 
reinforced-concrete  hollow 
blocks  that  go  to  make  uj) 
the  quay  wall,  the  placing 
of  these  blocks  and  tlii' 
dredging  of  the  harbor  to 
the  required  depth.  For  this 
work  a  remarkably  large 
and  well-equi})i)ed  plant  has 
been  installed.  Fig.  3  shows 
a  plan  layout  of  the  termin- 
al site  and  the  contractor's 
plant.  The  large  photograph 
in  the  inset  sheet  that  ac- 
companies this  issue  of  Eii- 

neering  Ncw.f  is  a  jianorama  view  taken  just  inshore 
of  the  contractor's  plant,  overlooking  that  ])lant  and 
Halifax  harbor.  The  various  parts  of  the  plant  are  slunvn 
both  in  the  view  and  in  the  plan 
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The  details  of  the  railway  contract  wtnk  were  described      over  a  conveyor  tunnel  that  runs  from  the  crusher  to  the 
in  the  i.ssue  of  Jan.  27,  1916,  p.  188,  and  the  subaqueous      mixer   house,   using   both   floating   and    railway   cranes. 


FIG.  2.      LOOKING    WKST   OVER   BLOCK-CASTING    YARD   AT   THE 


Tlie  flotiiils  of  the  mixer  house  are  sliowii  in  Fig.  4. 
The  general  route  followed  by  the  uiaterial  from  the  stock 
pile  to  the  uiixer  is  as  follows :  The  combined  sand 
and  gravel,  containing  considerable  large  material,  is 
dumjied  over  the  conveyor  tunnel  in  high  storage  piles 
and  is  let  through  hoppers  onto  tlie  belt  as  required. 
The  belt  carries,  it  to  the  elevator  at  the  house,  which 
passes  it  onto  screens  that  separate  the  fine  and  coarse 
aggregate  into  the  bins  over  the  mixers.  The  oversizes 
pass  through  an  open  chute  to  a  12x24-in.  Reliance  jaw 


crusher,  whicli  in  turn  passes  the  reduced  sizes  back  to 
the  elevator  and  thence  to  tiie  bins. 

At  the  north  end  of  the  conveyor  tunnel  there  is  an- 
other Jaw  crusher,  which  was  installed  to  crush  the 
larger  stones  from  the  storage  pile.  As  at  present  oper- 
ated, these  stones  are  picked  from  the  conveyor  belt  and 
wheeled  to  the  north  end  of  the  tunnel,  where  they  are 
thrown  into  the  crushers.  From  there  tlie  reduced  sizes 
are  elevated  and  thrown  onto  the  storage  pile  again. 
This  has  not  proved  a  satisfactory  nietliod  of  caring  for 
the  large  stone,  and  next  season  an  effort  will  be  made 
to  get  rid  of  the  large  stones  before  they  reach  the  storage 
pile. 

The  mixer  plant  is  equipped  with  four  30-cu.ft.  (loose 
measure)  Ransonie  mixers  tliat  are  motor  driven  from 
electric  power  furnished  by  the  near-by  power  house.  Orig- 
inaly  there  were  three  standard  yard  mixers  in  the  mixer 
house,  but  it  was  found  that  the  batch  so  delivered  was 
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too  great  to  be  convoiiicntly  distributed  in  tbc  block 
forms,  so  the  drums  wcire  clianged  to  a  special  ;50-('u.ft. 
size  and  another  mixer  installed.  This  plant  has  a  ca- 
pacity of  about  1,000  cu.yd.  per  day.  The  coiicretin<r 
plant  was  installed  bv  tlie  Ransome  Concrete  iMachinery 
Co. 

Layout  of  Con(U!Ete  Block  Yakd 

In  front  of  the  mixer  house  a  block  yard  had  been 
laid  out  with  standard-gage  railway  track  on  the  ordi- 
nary ladder-track  design.  It  is  so  arranged  that  the 
platforms  for  the  concrete-block  forms  cau  be  placed  with 
two   lines   of   forms   to   each   intci'vcning   space   between 


tracks.  A  general  \ic\v  of  tlu'  yard,  lookiu';'  west  from 
the  concrete  mixer  house,  is  shown  in  Fig.  2. 

A  nund)er  of  methods  of  conveying  tlie  concrete  from 
the  mixer  to  the  form  were  considered,  including  spout- 
ing from  a  centralized  plant  and  sjxjuting  from  localized 
])hints  to  which  concrete  would  be  brought  in  by  train. 
After  some  experimentation  and  study,  it  was  decided 
most  economical  to  convey  the  concrete  from  the  mixer 
to  the  form  in  buckets  resting  on  cars  in  small  trains. 
►Such  a  train  is  shown  in  Fig.  6. 

The  blocks  are  formed  on  wooden  platforms  with  forms 
furnished  by  the  Blaw  Steel  Construction  Co.,  Pitts- 
burgh.    The  details  of  one  of  tlie  .-standard  blocks  as  it 
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FIG.    5.    PERSPECTIVE    VIEW    OF    CONCRETE   BLOCK    IN  PROCESS  OF  MANUFACTURE,  USING  BLAW  STEEL,  FORMS 

is  formed  in  the  vard  are  qiiite  clearly  shown  in  the  per-  out.side  steel  forms,  of  outside-flanged  steel  plates,  are 

spective  in  Fig.  j.  held   in   place   by   dowels   inserted   tiirough   the   bottom 

The  casting  platfor;ns  are  made  up  by  bedding  8x10-  flange  of  the  form  and  into  the  floor,  with  the  inner 

ft.  ties  in  the  sand  and  placing  thereon   6x8-in.   sills,  face  of  the  form  fitted  along  lines  marked  on  the  floor, 

to  which  is  spiked   a   l"':'(-in.   floor.     On   this   floor  the  The  tops  of  the  forms  are  spaced  and  held  in  position 


FIG.   6      CCI.XCHETIXG  THK  BLOCKS  FOR  THE  QUAY  WALL  AT   I1AI.1IA.\ 
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l/v  flat  spacers  set  above  tlie  to])  chaiiiiels  of  tlie  forms, 
thus  making  it  imneeessary  to  put  any  tie-rods  tlirougii 
the  concrete. 

On  account  of  the  amount  of  steel  in  each  block,  it  is 
necessary  to  set  the  forms  and  the  steel  together.  The 
practice  is  therefore  to  set  the  forms  for  tlie  three  in- 
terior pockets  first,  and  tlic  bars  for  tlie  inner  walls  are 
tlicn  placed  and  wired  in  ]iositi(jn  around  these  forms. 
After  this  the  forms  for  the  outside  pockets  with  their 
reinforcement  are  set,  and  then  follows  the  placing  of 
steel  for  the  outside  walls,  after  which  the  outside  forms 
are  set  up. 

The  steel  forms  are  made  up  of  light  plates  reinforced 
with  angles.     In  Fig.   5  is  shown  the  form  for  one  of 


-1-..    ;.     160-TON  CRANE  HANDLING   60-TON  BLOCK 

the  pockets.  It  consists  of  four  side  plates  and  four 
corner  channels  bolted  together,  so  that  by  the  removal 
of  slotted  bolts  which  lock  the  plates  and  channels  to- 
gether the  entire  form  can  be  collapsed  and  withdrawn 
in  one  piece.  A  lifting  gear  with  four  tongs  engages  the 
plates  at  the  corners. 

These  forms  are  set  uj)  on  thu  platforms,  which  are 
fixed  in  groups  of  ciglit  to  ten,  and  each  group  is  con- 
creted at  one  time.  The  concrete  is  conveyed  from  the 
mixers  in  Insley  y^-y^-  buckets  on  flat  cars,  and  the 
buckets  are  handled  in  the  yard  by  a  locomotive  crane 
of  ordinary  capacity,  made  by  the  Industrial  Works,  of 
Bay  City,   Mich.      Fig.   (i   sliows  the  process  of  concret- 


ing one  uf  tlie  l)i()cks — first,  the  locomotive,  then  the 
flat  car  witli  the  buckets  of  concrete,  then  the  crane  for 
handling  the  concrete.  From  six  to  ten  sets  of  forms 
can  be  filled  every  day,  giving  a  yardage  of  180  to  300 
yd.  of  concrete. 

Thirty  sets  of  forms  are  used.  The  first  co.st  of  the 
forms  averaged  40c.  per  cu.yd.,  and  the  handling  aver- 
ages about  20c.  per  cu.yd.  The  mixing  and  jilacing  of 
the  concrete  come  to  about  60c.  per  cu.yd. 

The  steel  for  the  blocks  is  bent  to  temples  in  a  bending 
shed  just  south  of  the  concreting  plant  and  is  carried  on 
flat  cars  to  the  block  yard,  as  needed. 

At  the  beginning  of  the  work  an  attempt  was  made  to 
fill  the  forms  with  a  narrow-mouth  concrete  bucket,  but 
tlic  concrete  clogged.  It  was  later  found  more  simple  to 
ha\e  boards  over  the  top  of  the  interior  forms,  leaving 
(inly  the  wall  opening,  and  to  dump  the  concrete  from  a 
liirge  bottom-dumping  bucket  directly  on  top  of  tlie 
forms,  to  be  shoveled  into  the  walls  later. 

These  forms  are  allowed  to  remain  for  30  hr.,  wlieii 
they  are  removed  to  an  empty  pallet  somewliere  else  in 
the  yard.  At  the  end  of  28  days  the  blocks  themselves  are 
taken  away  and  stored  in  the  yard,  leaving  available  other 
pallets  on  which  the  succeeding  blocks  may  be  cast.  For 
handling  the  blocks  a  UiO-ton  crane,  also  made  by  the 
Industrial  Works,  of  Bay  City,  ]Mich.,  is  in  use,  and 
special  tongs  have  been  manufactured  for  the  Halifax 
work.  Fig.  7  shows  this  crane  lifting  one  of  the  fiO-ton 
blocks.  The  crane,  a  regular  wrecking  crane,  is  equipped 
with  outriggers  on  the  side  and  is  blocked  up  from  tiic 
ground  on  each  side  whenever  a  concrete  block  is  lifted. 

The  tongs,  which  are.  also  shown  in  Fig.  7,  consist  of 
a  special  framework  of  structural  steel,  hung  from  heavy 
cliains  with  curved  grips  that  fit  into  openings  left  for 
the  purpose  in  the  concrete  blocks.  These  openings  are 
arranged  on  the  different-sized  blocks  in  such  position 
that  the  tongs  can  always  carry  the  blocks  in  balance. 
There  is  a  special  pulley  arrangement  on  the  tongs,  where- 
by they  can  be  opened  and  shut.  These  same  tongs  are 
being  used  on  the  crane  that  carries  the  blocks  to  be  de- 
posited on  the  harbor  bottom. 

Power  House  and  Otiier  Details 

The  power  house  furnishing  the  electric  power  and  com- 
pressed air  for  the  entire  jol)  is  located  just  south  of  the 
concrete  mixer.  The  equipment  of  this  house  is  as 
follows : 

Two  l.jO-hp.  locomotive  boilers,  two  14x1  i-in.  Ames 
engines  belted  to  two  100-kw.  AVestingliousc  direct-cur- 
rent generators,  one  300-hp.  Cochrane  feed-water  heater 
and  one  12xl2xl8-in.  Band  air  compressor  for  furnish- 
ing air  to  granite-dressing  tools.  The  granite-dressing 
house  is  just  north  of  the  concrete  mixer.  This  stone  is 
brought  by  barge  from  a  quarry  just  across  the  Northwest 
Arm,  on  the  west  shore  of  the  lower  harbor.  The  stone 
will  bo  used  to  cap  the  quay  walls.  •  • 

Tlie  harbor  contract  at  Halifax  is  held  by  Foley  .Brcs., 
Welch,  Stewart  &  Fauquier,  with  J.  P.  Porter  and  P. 
B.  Porter  in  charge  and  J.  W.  Poland  as  Chief  Engineer. 
For  the  first  year  and  a  half  C.  D.  McArthur,  now  Chief 
Engineer  of  the  Blaw  Steel  Construction  Co.,  was  Chief 
Engineer  for  the  contractor,  and  most  of  the  plant;  de- 
tails described  here  were  worked  out  under  his  direction. 
The  terminals  are  being  built  by  the  Canadian  Govern- 
ment, with  James  ^IcGrcgor  as  Superintending  Engineer. 
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>  )A'0/'>7>  'I'll,-  i>iihiil  nil  ,1  ,,iiililnrr  niii- 
(orvvd-ninnclc  rcldiiiiii;/  irn/l.  Iirhl  htj  /•'.  .1.  Ili'iif, 
is  hciiit/  rii/iirinisli/  ilcfrinliil  In/  /7v  mriirr.  iflio  is 
tlniiaii(liiiii.  (iiiil  iihldiiiiiKj,  nijiallics  limn  hkiiiii 
lilies,  riiilroiiiis.  >'lc.  !)('<  isimis  iii/dlnsl  infiiiiiirrs 
of  llic  lliiiiv  jiiilriil  li'irr  bfrii  rriKh'rcd  lii/  h'fdiinl 
aiiirls  ill  Ohio  a  ml  ('iilonuln.  A  (Iciisimi  in/niii.^l 
Biiiir  Inis  jiisl  liriii  riuilcml  in  lii<liiiini.  This 
tirliclc  (Irsi  rilirs  Ihr  palnil  niul  rrcilcs  irlnil  a/ijii'iir 
III  he  iniiiicriiiis  itii I ii  i/,<ili(iiis  in  forcif/n  lilrnil iirr. 

'I'lu'  siliiiition  ill  i-i'l;'.!'-(1  to  patciils  on  rciiiKiiriMl- 
collil'cti'  stnictlircs  i<  licrolilini;'  ilUi.M-;lV!l(r(|.  i']lli;i  liccrs 
who  in  yood  I'aitli  iiaxc  dcsin'iu'd  iinil  Imill,  s;  inicturcs  of 
supposedly  standard  types  or  wlin  in  llic  conrsc  of  refiular 
IM-actic'C  liave  dovolopcd  soniewliat  imvcl  iiii])rovemcnts  of 
ordinary  details  are  being  confronted  witli  royalty  de- 
mands from  holdei'S  of  patents  purporting  to  eover  the 
structure  in  question.  In  sonic  eases  these  ])atents  are 
unknown  or  obscure,  and  the  demand  is  ap|)arently  a 
chance  sliot  fired  in  the  hope  of  bringing  down  large 
game.  In  other  cases  the  jiatent  has  been  tested  in  the 
conrts,  and  the  demand  is  a  part  of  a  well-organized  cam- 
paign to  enforce  the  property  riglits  of  the  owners  of 
the  patent. 

In  the  latter  case  the  engineer  can  do  little  but  accede 
to  the  demands,  if  he  is  convinced  that  the  legal  validity 
of  the  patent  has  been  established;  but  the  history  of  re- 
inforced-concreto  patent  suits  has  been  such  that  most 
engineers  hesitate  to  accept  the  nile  laid  tlown  by  coiiit 
decisions  or  out-of-conrt  settlements  as  final,  so  inade- 
quately have  most  such  suits  been  defended  by  the  alleged 
infringers.  Furthermore,  in  many  of  the  patents  the 
engineering  evidence  of  use  prior  to  the  patent  application 
is  overwhelming,  though  there  is  much  difficulty  in  im- 
pressing such  evidence  ujion  the  intelligence  of  a  court 
]iot  familiar  with  engineering. 

To  this  last-named  class  belongs  the  Bone  patent 
on .  reinf orcetl-concrete  retaining  walls.  Covering,  as  it 
does,  a  most  connnon  engineering  structure — a  cantilever 
reinforced-conci-ete  wall,  of  which  literally  thousands  of 
miles  have  been  built  in  the  United  States — it  would  prove 
a  gold  mine  to  its  owner  if  its  validity  were  established. 
Backed  by  a  favorable  Court  of  Appeals  decision,  th  > 
owner,  Frank  A.  Bone,  of  Cincinnati,  0[iio,  is  now  en- 
gaged in  a  systematic  campaign  for  royalties  on  all  walls 
of  this  type  and  is  now  prosecuting  at  least  half  a  dozen 
suits  against  cities,  counties  and  corporations  for  infringe- 
ment. He  has  also  published  an  advertisement  offering 
15%  of  the  royalty  obtained  to  anyone  informing  his 
office  of  a  wall  on  wliicli  royalty  is  finally  collected.  As  a 
result,  it  is  probable  that  soon  every  cantilever  concrete 
wall  in  the  country  will  be  under  attack,  unless  coui't 
decisions  adverse  to  the  patent  deter  the  owner  from  fur- 
ther activity. 

On  account  of  the  thoroughness  of  this  campaign  aiul 
the  number  of  engineers  who  have  been  and  will  be 
concerned,  Engineering  News  has  thought  it  worth  while 
to  publish  the  history  of  the  Bone  patent  and  a  list  of 
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v^liat  app.Mi-  In  he  anlicipalions  of  i(.  Of  conrKc, 
111!'  ruiirls  must  linally  decide  as  to  ulirllier  llicse  antici- 
lialiciiis  actually  invalidate  I'.one's  pateiil  ;  but  the  engi- 
neering professidii  is  eiililled  lo  LiKiw  the  facts  regai-ding 
so   iinporlaiit   a   iiialter. 

r>(>\i:  I'ATiAr;  li'i:i  \  i  (iI!(i:i)-C((.v(|(i;ik  lii:r.\iM.\(i  Wam, 

'I'lic  iioiie  patent  is  I'liited  Stales  patent  Xo.  "Id."), ■;;;.' 
aiiil  is  ,lated  .Inly  -.'It,  ItHi-^.  'I'he  application  was  tiled  Ajir. 
;.'],  ISDli,  serial  iiiiiulicr  1  1  li.S,")!).  It  was  issued  to  Frank 
A.  i'.oiie.  his  application  being  dated  Apr.  18,  1H!)<).  'I'lie 
one  diauing  ac  coiiipaii\  ing  the  patent  is  reproduced  ii 
I'igs.  I  to  ;i,  and  llie  main  paragraphs  of  the  ap])licatioii 
and  of  the  claim  are  as  follows: 

-My  invention  ieliite.s  to  Improvements  in  retainin^r  wallK 
(or  abutments  of  bridges,  sea  walls,  banks  of  streanKi, 
embankments,  cuts,  dams,  dry  docks  and  such  places  as  it  i:i 
desired  to  retain  earth  or  other  matter  permanently  in  plac  ; 
with  its  face  at  an  angle  nearer  vertical  than  it  would  natur- 
.".lly  repose  when  exposed  to  the  action  of  the  elements  or 
Biavity. 

The  said  invention  consists  principally  of  introducing  into 
masonry  of  concrete,  stone  or  brick  a  framework  of  steel  or 
ir<m  in  such  a  way  that  the  whole  wall  is  so  much  strength- 
ened tlierel)y  that  the  volume  of  the  masonry  may  be  greatly 
I'cduced,  and  yet  the  heiglit,  base  and  strength  against  over- 
timing, bulging  or  settling  will  still  be  ami)le. 

The  object  (stability  with  reduced  volume)  is  further 
accomplished  by  the  peculiar  shape  of  the  cross-section  of  the 
wall  allowable. 

The  construction  is  shown  In  the  accompanying  drawings, 
in  v/hlch  Fig.  1  represents  a  cros.s-sectional  view  of  my 
invention.  Fig.  2  represents  a  side  view  of  one  of  the  metal 
bents  and  connections,  turned  one-fourth  around  from  its 
I)Osltlon  In  Fig.  1.  Fig.  3  represents  a  cross-sectional  view 
of  the  metal  on  line  y  z.  Fig.   2. 

In  the  diawings  similar  letters  refer  to  corresponding  part."; 
throughout  the  several  views. 

In  the  form  of  wall  shown  the  base  extends  somewhat  more 
to  the  rear  than  to  the  front  of  the  vertical  part  of  the  wall; 
but  this  may  be  varied  to  suit  the  circumstances — that  is,  the 
lia.se  with  proper  proportions  of  metal  may  be  extended  almost 
wholly  to  the  rear  or  to  the  front  of  the  vertical  part  without 
danger  of  its  breaking  off — the  form  shown  In  the  drawings 
being  what  might  be  called  an  inverted  T,  while  those 
suggested  would  be  in  the  form  of  an  L  or  reversed  L..  A 
represents  the  masoniy;  B  represents  the  material  retainer!; 
r. ',  the  earth  on  which  the  wall  rests. 

It  is  evident  that  a  wall  of  the  shapes  mentioned  is  not 
so  lialjle  to  be  overturned  from  the  pressure  of  material 
behind  it  as  would  a  wall  of  the  same  height  and  area  of 
section,  but  having  a  rectangular  trapezoidal  or  triangular- 
shaped  section,  for  it  is  impossible  to  obtain  as  much  base 
and  height  with  a  given  amount  of  masonry  with  these  last- 
named  shapes  as  it  is  with  those  described  above.  This  wall, 
also  having  more  base  and  less  weight,  will  rest  more  securely 
on  a  soft  or  yielding  foundation.  The  weight  of  the  material 
resting  on  the  heel  acts,  hov.ever,  to  cavre  said  heel  to  press 
on  the  earth  below  and  thus  cause  f  i  ictlon  to  prevent  the 
whole  wall  from  sliding  outward. 

The  retaining  wall  is  preferably  composed  of  cement- 
concrete  masonry  with  skeleton  or  framework  of  steel  or  iron 
located  at  the  back  parts,  where  the  greatest  tensile  strain 
comes,  and  of  other  strengthening  rods  of  metal  located  at 
the  lower  part  of  the  toe.  Brick  or  stone  masonry  may,  how- 
ever, be  used  In  place  of  concrete,  or  a  concrete  backing  may 
1)6  used  with  a  brick  or  stone  face. 

[Here  appear  paragraphs  giving  a  detailed  description  of 
the  reinforcement. — Editor.] 

In  a  soft  or  yielding  foundation  a  row  of  piles  n  are  placed 
along  under  the  toe  of  the  wall.  With  the  piles  driven  to  a 
firm  foundation  or  with  the  toe  of  the  wall  resting  on  a  firm 
foundation  the  wall  In  order  to  be  overturned  by  a  pressure 
In  the  rear  would  have  to  turn  on  the  toe  of  the  wall  with  a 
pivot  near  where  the  pile  n  is  located  In  the  drawings.  Tn 
this  caso  it  is  evident  that  the  body  of  the  wall,  together  with 
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the  earth  or  other  material  restinp  on  the  back  of  the  base, 
win  have  to  be  lifted  upward.  Thus  it  can  be  seen  that  the 
shape  of  the  wall  as  described  is  such  that  the  tendency  to 
be  overturned  by  pressure  on  the  back  is  overcome  with  a 
minimum  amount  of  material  in  the  wall;  but  this  reduced 
amount  of  material  in  masonry  must  be  reinforced  by  the 
introduction  of  a  stronger  material  than  masonry  where  the 
greatest  tensile  stress  comes. 

With  the  earth  pressing-  outward  on  the  vertical  part  of 
the  wall  and  downward  on  the  heel  or  back  part  of  the  base 
it  is  evident  that  the  internal  stresses  created  within  the 
wall  will  act  to  create  tension  in  the  rear  and  compression  in 
the  front,  or  the  pressure  outward  results  in  an  upward  pull 
at  the  back  and  a  downward  push  on  the  front  part  of  the 
vertical  part  of  the  wall.  Now  ordinary  good  masonry  of 
concrete,  brick,  or  stone  is  as  good  a  material  as  we  could 
desire  to  resist  the  compressive  strains  on  the  front,  but  with 
a  wall  as  described  previously  and  shown  in  the  proportions 
of   the   drawings   the    l)est    of   masonry   would    be   deficient   in 
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PATENT   NO.   705,732,  ISSUED  TO  FRANK  A.   BONE 

Strength  in  the  back  part  and  would  be  liable  to  crack  open 
and  the  body  of  the  wall  break  off  and  fall  outward.  I  there- 
fore place  my  metal  in  the  extreme  back  part  of  the  wall, 
where  the  tension  is  greatest  and  where  the  metal  will  have 
the  greatest  effect,  being  farthest  from  the  neutral  axis  of 
the  wall.  The  upright  of  metal  is,  however,  made  stiff  enough 
to  resist  any  tendency  of  the  wall  to  bulge  that  might  occur 
in  making  a  wall  as  thin  as  the  one  described. 

The  T-shaped  angle  plate  b,  a  cross-section  of  which  is 
shown  in  Fig.  3,  is  secured  to  the  rear  side  of  the  upright 
member  e  and  is  used  on  account  of  its  stiffness  and  rigidity 
and  because  the  greatest  mass  of  metal  is  placed  in  the 
extreme  back  part  of  the  wall,  where  the  greatest  strain 
comes  and  where  it  is  of  the  most  service. 

The  back  part  of  the  base  or  the  heel  of  the  wall  under 
the  forces  mentioned  would  be  subject  to  a  tension  in  the 
upper  portion.     I  therefore  put  in  the  tie-brace  f  at  this  point. 

In  building  my  retaining  wall  the  metal  skeleton  is  first 
erected  in  place,  each  intersection  being  fastened  together 
with  a  sufficient  number  of  rivets  or  bolts.  The  masonry  is 
then  built  around  the  frame,  completely  covering  it  and  pro- 
tecting it  from  the  elements.  The  projections  m  m  m,  etc.,  on 
the  back  part  of  the  wall  run  horizontally  along  the  length 
of  the  wall  and  are  for  the  purpose  of  increasing  the  sliding 
friction  between  the  wall  and  the  material  retained,  and  thus 
assisting  to  keep  said  wall  in  its  normal  position.  The 
retained     material     catches    on     the     projections    and    creates 


considerable  downward  pressure  on  the  ba<-k  part  of  the 
wall  as  a  resultant  of  the  weight  of  the  retained  material. 
When  the  material  retained  is  In  a  li(|Uid  state,  I  elalm  no 
advantage   to  be  derived   from   the   proj.-etions   mentioned. 

I  am  aware  that  retaining  walls  have  been  constructed  of 
concrete  and  steel,  but  none  to  my  knowledge  have  been  sup- 
ported on  their  own  base  as  mine,  nor  have  any  of  them 
entirely  inclosed  the  steel  within  the  concrete,  nor  have  any 
of  them  used  the  weight  of  the  material  retained  as  a  force  to 
retain  itself. 

Having  thus  described  my  invention,  what  I  claim  as  new 
and  desire  to  secure  by  letters  patent.   Is: 

1.  The  combination  with  a  retaining  wall  having  a  heel, 
of  a  metal  structure  embedded  vertically  In  said  wall  and 
obliquely  in  said  heel,  so  that  the  weight  of  the  retained 
m.aterial  upon  the  heel  of  the  metal  structure  will  operate  to 
retain   the  wall   in   vertical   position. 

2.  In  retaining  walls  the  combination  with  a  wall  of 
masonry,  a  series  of  tapering  upright  bents  or  members  of 
metal  braces  embedded  within  the  interior  of  said  masonry 
at  the  back  part,  only,  of  the  vertical  portion  and  continuing 
down  along  the  upper  part  of  the  heel  of  said  wall  to  the 
back  part  thereof,  substantially  as  and  for  the  purposes  set 
forth. 

3.  The  combination  with  a  retaining  wall  having  an 
inclined  heel,  of  a  metal  structure  embedded  within  said  wall 
and  heel,  consisting  of  upright  bents  at  the  back  part  of  the 
vertical  wall  and  continuing  down  along  the  upper  part  of 
the  heel  of  said  wall  to  the  back  part  thereof,  in  such  a 
manner  that  the  weight  of  the  retained  material  upon  the 
heel  of  the  metal  structure  will  operate  to  maintain  the  wall 
in  vertical  position. 

4.  A  retaining  wall  having  a  heel  (strengthened  by  metal 
within  and  connected  with  braces  in  the  wall  by  suitable 
brace  rods)  extending  to  the  rear  of  the  base,  upon  which 
the  retained  material  rests  and  acts  by  gravity  to  keep  said 
wall  in  its  normal  position,  substantially  as  described. 

5.  The  combination  with  a  retaining  wall  having  a  heel, 
of  a  metal  structure  embedded  within  said  wall  and  heel, 
consisting  of  upright  bents  at  the  back  part  of  the  vertical 
wall  and  continuing  down  along  the  upper  part  of  the  heel  of 
said  wall  to  the  back  part  thereof  in  an  inclined  direction, 
whereby  the  weight  of  the  retained  material  upon  the  heel 
of  the  metal  structure  will  operate  to  maintain  the  wall  in 
a  vertical  position,  as  set  forth. 

6.  In  a  retaining  wall  a  series  of  tapering  bents  embodied 
in  said  wall  composed  of  the  upright  member  e,  base  g  and 
tie-brace  f  in  combination  with  the  masonry  substantially 
as  described. 

7.  In  a  retaining  wall  a  series  of  bents  of  metal  in  the  back 
part  of  said  wall  extending  down  along  the  upper  part  of  the 
heel,  and  a  series  of  strengthening  rods  k  provided  with 
enlarged  ends  and  embedded  in  the  lower  part  of  the  toe  of 
said  wall,  in  combination  with  the  masonry  of  said  wall, 
substantially  as  described. 

S.  In  retaining  walls  a  series  of  bents  composed  of  the 
tapering  upright  member  e  having  flanges  b,  the  tie-brace  f 
and  base  brackets  g  in  combination  with  the  masonry,  sub- 
stantially as  and  for  the  purpose  set  forth. 

9.  In  retaining  walls  a  series  of  upright  bents  tapering  in 
size  and  strength  from  the  base  to  the  top,  angle  rods  I  and 
braces  f  between  said  lods  and  said  bents,  in  combination 
with  the  masonry,  substantially  as  described  and  for  the 
purpose  set  forth. 

10.  In  a  retaining  wall  the  combination  with  the  masonry 
thereof,  of  upright  bents  having  their  lower  ends  suitably 
anchored  and  braced  and  provided  with  suitable  angle  plates 
and  brackets,  said  angle  plates  and  brackets  being  adapted 
to  be  so  held  in  said  masonry  that  any  vertical  or  lateral 
slipping  or  movement  of  said  plates  or  Itrackets  independent 
of  the  movement  of  the  upright  bents  and  the  wall  will  be 
prevented. 

11.  In  retaining  walls  the  anchor  bars  d  attached  to  the 
bracket  c  in  combination  with  the  upright  member  e  and 
wall  A  substantially  as  and   for  the  purposes  set  forth. 

12.  l!i  a  retaining  wall  the  beam  i  attached  to  the  brace 
f  in  combination  with  the  masonry  A,  substantially  as  and  for 
the   purposes   set   forth. 

13.  In  a  retaining  wall  the  combination  of  the  metal 
framework  consisting  of  the  longitudinal  bars  a  and  i  and  a 
series  of  tapering  upright  bents  and  braces  between  said 
bents  and  the  bars  i,  with  a  w^all  of  masonry  inclosing  said 
framework    substantially   as   and    for   the    purposes   set    forth. 

14.  In  retaininiSr  walls  the  brackets  h  attached  to  the 
brace  f  in  combination  with  the  masonry  A  for  the  purpose 
set   forth. 

15.  In  a  retaining  wall  the  base  g  in  combination  with 
the  upright  member  e,  tie  f  and  masonry  A,  substantially  as 
described. 
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ir,.  The  coinlilnalioii  willi  ii  irlalnliik'  wall  having  "  Ii<'<'l 
;iri(l  a  toe  at  opposite  hIiIi'H  thi-rfof,  xalcl  too  havlim  an  liulf- 
pindfiit  iiiotal  Ntiuctuio  onilii'dilfil  tlu-rcln,  of  a  metal  Htrnc- 
liire  t-iiibeddiMl  within  nald  wall  and  hi'C-l,  Maid  hImk-Iuki 
lon.MlstlnK  of  upright  liiMita  at  the  back  pui't  of  llU'  voiliial 
wall  and  rontli\ulnK  down  nlonn  tho  upper  part  of  Ihr  heel 
of  .said  wall  to  the  back  part  Iheieof,  ho  that  the  weight 
of  tho  retained  material  upon  the  heel  of  the  metal  Htructiiro 
will  operate   to  maintain   the   wall   In   a   vertical   poHltlon. 

17.  Tho  combination  with  a  retalnlPK  wall  havink'  an 
Inclined  heel  and  a  loo  at  oppowite  .side.s  thereof  of  a  metal 
Nirncture  embedded  within  Hald  wall  and  heel,  Hald  .slrurtiirc 
consistlnt?  of  uprlKht  bent.s  at  the  back  i.art  of  the  vortical 
wall  and  continuing  down  alonn  the  U|ipi  i  p.iit  of  the  heel 
of  said  wall  to  tin-  back  part  thoroof.  u  In n  liy  liy  rca-inii  of 
the  loe  ami  the  heel  tho  weight  of  Ihc  rel.iii.o.l  nialciiiil  upnn 
the  heel  of  the  Tiictal  structure  will  oporalr  lo  inaiiilaiii  Ih.' 
wall   in  a   veitlcal   position. 

lllsl'OUV     Ol-'     l*A'l'i;\'l'     AM)     Sli'l'S 

It  is  understood  tliat  Mr.  iiono  claims  to  liavc  coiicoivcd 
tlio  wall  some  time  before  the  first  application  for  his 
patent  (IROS).  There  was  the  nsual  diseussion  lu>t\veen 
the  Patent  Otfiec  examiner  and  the  inventor,  which  is  on 
reeord  in  the  department,  but  the  patents  cited  by  the 
examiner  do  not  appear  to  have  been  important. 

So  far  as  can  now  be  discovered,  there  was  no  public'i- 
tion  about  Bone's  wall  until  the  latter  part  of  1901 
or  the  first  part  of  1002.  In  Enf/inpcring  Ncw/i,  Mar.  27, 
1902,  p.  242,  there  is  a  brief  article  describing  the  new 
type  of  wall  invented  by  Mr.  Bone,  accompanied  by  u 
drawing  which  is  jjractically  a  copy  of  the  Patent  Office 
drawing. 

After  tlie  pn1)lication  of  this  article  there  were  two 
letters  in  Engineering  News,  one  by  David  A.  Molitor, 
now  of  Toronto,  Ont.,  the  other  by  J.  Lehman,  of  Copen- 
hagen, Denmark.  ]\Ir.  Molitor  claimed  that  he  had  an- 
ticipated Bone's  invention  in  a  paper  he  read  l)efore  the 
Cornell  Society  of  Civil  Engineers  in  June,  1899, published 
in  the  "Journal"  of  the  Association  of  Engineering  Socie- 
ties, VoL  21,  Xo.  1.  Mr.  Lehman  claimed  that  he  had 
built  walls  of  precisely  the  same  type  in  Denmark,  as 
early  as  March,  1898,  and  that  his  invention  was  pro- 
tected by  ]')atents  in  Denmark.  The  wall  shown  in  Fig.  6 
is  the  Lehman  wall,  Danish  patent  No.  3,316,  api)lied  for, 
curiously  enough,  on  the  same  day  as  the  Bono  patent — 
Apr.  21^'  1899. 

Subsequent  to  1902  a  number  of  articles  appeared  on 
L-sha]ied  retaining  walls,  some  of  them  by  Mr.  Bone  and 
!)y  Evan  P.  Bone;  but  little  or  no  attempt  was  made  to 
demand  royalties  under  the  patent.  About  tliis  time 
the  American  literature  of  reinforced  concrete  began 
noticeably  to  increase;  and  from  then  on,  the  L-shaped 
retaining  wall  has  become  a  fixture  in  the  literature  o" 
the  subject.  In  none  of  these  books,  however,  has  any 
definite  statement  been  made  that  the  L-shaped  wall  is 
patented. 

The  fii'st  suits  brought  by  Mr.  Bone  were  commenced  in 
19J2  and  1913.  Since  that  time  at  least  two  decisions 
have  been  rendered  in  his  favor,  the  most  important  of 
which  is  that  against  the  City  of  Akron,  which  was  decided 
in  the  Federal  District  Court  for  the  northern  district  of 
Ohio,  eastern  division,  in  1914,  and  affirmed  by  the 
United  States  Circuit  Court  of  Appeals,  sixth  circuit, 
before  Judges  Warrington,  Knappen  and  Dcnnison,  on 
M"ar.  2,  1915.  Judge  Dennison  wrote  the  decision.  This 
decision  has  been  used  by  Mr.  Bone  as  his  main  support 
in  other  suits  that  he  has  brought  and  also  as  a  potent 
argument  in  favor  of  his  patent  in  any  controversy  with 
alleged  infringers. 


Vimtlici-  I'liiiinii.s  suit  was  lli:it  M;.'iiiiisl  lin'  (hic:i;:ii, 
lliiiliiij.;luii  iV  (,)imiiy  IMI..  wbicli  was  sctticil  (/lit  of  roui-| . 
'IMiis  suit  against  the  railii>ail  was  for  $1(10,000,  and  <iii 
advict!  of  counsel  llie  railroad  compromised  the  ca.sc  willi 
Mr.  I5ono  for  $1H,000.  The  pliotogra|)li  of  this  large 
(beck  has  been  siicc(;Hsfiilly  used  by  Mr.  lioiie  in  his 
propaganda.  The  third  case,  in  Denver,  was  settled  in 
i\l  r.  Mone's  favor  mainly  on  the  basis  of  the  Ohio  suit, 
liie  dtd'endant  not  having  any  new  evidence  to  present. 

.\  fourth  case,  hied  in  Indianapolis  before'  .Iiid^rc 
Anderson,  \,as  (!(■(  iilcij  against  Mr.  lione  on  -Ian.  2';. 
I9|(i  ( /'Jnginerriiig  Xi'irs  of  l''(h.  ;',  ]).  2I(J). 

In  this  last  case,  tlici-c  were  brought  to  the  att/'ntion  of 
the  court,  for  the  first  time,  a  number  of  foreign  publi- 
cations showing  what  were  (iiiimcd  to  l)e  direct  anticipa- 
tions of  the  lione  patent.  As  mentioned  last  week,  Judge 
Anderson  in  his  opinion  said  he  was  convinced  that  in 
the  Akron  case  the  court  did  not  have  all  the  facts  before 
it  and  he  believed  the  ])rior  art  disclosed  walls  embodying: 
file  essentials  of  the  Bone  invention.  Ilis  main  point  was 
tliat  under  these  circumstances  the  patent  could  not  be 
construed  broadlv  and,  if  it  were  valid,  the  cliiims  mus'. 
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FIG.    4.     FACSIMILE   OF   PAGE   611   OF    "LA   CONSTRUCTION 
MODERNE."  SEPT.   22,  1894,  SHOWING  PLANAT'S  WALL 

be   restricted   to   the   particular   form   of   reinforcement 
shown  by  Bone. 

It  is  the  intention  of  this  article  not  to  discuss  the 
legal  complications  of  the  Bone  patent;  that  is  entirely 
beyond  the  field  of  this  journal.  What  it  is  purposed  to 
do  is  to  present  in  as  brief  form  as  possible  the  state 
of   the   art   of   designing   reinforced-concrete    retaining 
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walls  lip  I"  till'  liinr  il:a(  M  i-.  Iloiic  iiiadr  a|i|ili(al:nii  U)\-  iinaci|naiiil('<l  uiih  the  ;ii1  of  rcinloivcd-conci-cte  design. 
his  i)atciil  :  tdshow,  in  so  faras  is  possihlc.  the  rngiiiccrino-  hut  si<ilh>(l  in  tlic  tlicon  of  nicrhanics,  could  readily 
aspects  1)1'  till'  rctainin<,'-\vail  patent  situation.  estahlisli   iiiniseH'  as  a   reinfoiccd-concrete  export  on  lli:' 

It  is  (piite  possihie  that   Ihci-c  may  he  lcj;al  conditions      hasis  of  M.    Planat's   treatment, 
which  make  the  Bone  patent   \alid.      It   is  ipiite  possihie  i">very  week  this  course  a|)peared,  and  on  Sept.  22,  ]«!tl. 

that  Mr.  Hone  can  collect  millions  of  dollars"  royalty  the  current  artiele  was  entitled  "Iiotaining  Walls"  (Fig. 
on  the  hundreds  of  millions  of  dollars"  worth  of  L-sliai)ed  1).  The  first  paragraph  of  this  article,  freely  trans- 
leinforced-eoncrete  walls  that  have  heen  built  in  the  last 
decatle.  But  it  is  duo  to  the  members  of  the  engineering 
profession  who  may  liave  to  see  this  royalty  added  to  the 
cost  of  their  structures  that  tliey  have  ])resented  to  them 
•I  full  statement  of  what  the  profession  knew  concerning 
such  structures  at  the  time  the  patent  was  issued. 

Further,  what  is  purj)osed  to  be  shown  here  is  that  the 
minds  of  engineers  during  the  last  deeade  of  the  nine- 
teenth century  were  turning  toward  the  L-shaped  retain- 
ing wall,  coincidentally  with  the  developments  of  rein- 
forced concrete.     Contrary  to  current  opinion,  reinforccd- 


concrete  theory   was   pretty 


irlv 


lated,  is  as  follows: 

We  have  no  knowledRi'  that  reinforced  concrete  ha.s  heen 
a.s  yet  applied  to  the  construction  of  retaining  walls.  It  can, 
however,  be  used  there  most  advantageously.  Masonry  walls 
must  have  a  very  g^reat  volume,  because  they  resist  only  by 
their  mass.  A  rigid  and  at  the  same  time  an  elastic  structure 
ct.n  necessarily  have  very  much  reduced  dimensions  and  can 
be  used  with  a  very  sensible  economy.  Iron  has  these  advan- 
tages, but  the  bare  metal  so  employed  will  not  in  contact  with 
earth  last  as  long  as  iron  buried  in  cement,  for  there  It  has 
the  priceless  property  of  remaining  indefinitely  without  any 
alteration.  We  will  now  indicate  hov,'  one  is  able  to  establish 
the  calculations   for  a  retaining  wall. 

Following  this,  M.  Planat.  with  the  aid  of  a  drawing, 
developed  in  Europe     a  eopy  of  which  is  shown  in  Fig.  .").  proceeded  to  analyze 
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in  the  middle  'i)0"s,  and  there  were  at  that  time  a  number 
of  highly  scientific  contractors  at  work  there  on  the  con- 
struction of  reinfoi'c  ed-concrete  structures  whose  details 
would  not  be  out  of  place  in  the  best  modern  practice. 
These  men  were  building  L-shaped  reinforced-concrete 
retaining  walls.  T^nfortunately  for  those  who  may  have 
to  pay  Mr.  Bone  royalties,  they  wcri>  not  writing  much 
about  them.  But  in  one  or  two  well-circulated  publica- 
tions there  may  be  found  descriptions  of  walls,  which,  to 
the  engineering  mind  at  least,  clearly  establish  the  fact 
that  at  that  time — at  least  three  years  before  Mr.  Bone's 
application — the  reinforced-concrete  wall  was  placed 
before  the  public  in  such  clear  fashion  that  anyone  could 
have  designed  and  built  such  a  wall,  had  ho  been  so 
minded. 

Wall  l)i;sir,yF.p  by  V.   Planat 

The  first  reference  goes  back  to  December,  lcS93.  At 
that  time  P.  T'lanat  was  editor  of  the  French  publication 
La  Conslruct'wn  Moderne.  In  December,  1893,  he 
started  in  his  journal  a  serial  article  entitled  "La  Theorie 
de  Ciment  Arme"  (The  Theory  of  Peinforced  Concrete). 
This  article  may  be  commended  to  those  American  engi- 
neers who  think  reinforced  concrete  is  a  product  of  the 
present  century.  The  discussion  is  wonderfully  com- 
plete. The  theory  has  its  peculiarities,  but  it  is  remark- 
i-bly  sound  in   its  fundamentals.     An  engineer  entirely 


the  stresses  and  strains  in  the  li-shaped  retaining  wall 
shown  there.  This  wall,  it  will  be  seen,  is  a  cantilever 
letaining  wall  reinforced  on  its  outer  face,  a  precise 
original  of  the  modern  reinforced-concrete  cantilever 
wall,  except  for  the  fact  that  the  rods  in  the  drawing  arc 
shown  running  parallel  to  the  length  of  the  wall,  as  well 
as  vertically  in  the  face  and  horizontally  in  the  inclined 
base.  The  text  of  the  analysis  would  indicate  that  M. 
Planat  intended  that  such  rational  reinforcement  be  u.sed. 
but  the  indications  are  not  sui^icient  to  insure  that  theory 
beyond  dispute. 

Two  years  later,  however,  in  the  issue  of  La  Construc- 
tion Moderne  for  Sept.  26,  1896,  there  appeared  another 
article  on  reinforced-concrete  retaining  walls.  In  it 
appeared  the  drawing  shown  also  in  Fig.  5.  This  article 
was  in  response  to  the  (pier\-  of  a  correspondi'nt  who 
submitted  a  gravity  mason  it  retaining  wall  and  asked 
the  editor  whether  it  would  not  be  possible  to  design  such 
a  w-all  according  to  his  well-known  principles.  The  edito: 
replied  that  such  a  design  would  be  quite  simple,  and  lie 
.submitted  the  drawing  shown,  together  with  analysi:- 
of  that  wall  for  the  dimensions  demanded  by  the  massive 
wall  shown  l)y  the  correspondent. 

The  important  feature  of  this  second  Planat  wall  is  the 
reinforcement  shown  running  vertically  along  the  innei- 
face  of  the  wall  and  along  the  upper  plane  of  the  liasc. 
In    this    connection    the    following    free    tran.<lation    of 
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some    pauij;ra|>lis    in    (he     IKIMi    wull    liisiussioii     is    nf 
imcrt'st  : 

'I'lU'HO  viiloiilatlonH  pi'n.suppnHc  thai  tho  tylnjf  l<ini'lh>'r  of 
il\i'  vertical  wall  and  thi>  horizontal  ImMc  at  thoir  Juni-turc> 
has  hoon  cfTci-tlvely  perforiiu'd.  This  tylnu  tOKOthcr  riMHilTCM 
Hpvt'ial  precautlonH.  Tho  relnfoicliiK  bars  at  their  point  <ii' 
J\im-ture  have  a  tendency  to  |iull  out  of  the  concrete  li  Is 
ni'Ci'.sHary  that  the  entls  of  tlie  bars  In  tlio  si'ctlon  where  they 
are  tied  together  be  extended  siillliiently  'n'o  thi-  nia«s  of 
concrete  or  be  maintained  by  some  otlier  metlioii.  If  the  liais 
should  bo  extended  so  that  the  adiierence  to  the  concrete 
governs,  It  Is  necessary  for  the  extension  to  be  n  conslder.-ibli- 
lennth.  It  Is  necessary,  then,  that  tlie  l)ase  extend  a  conxlil- 
irable  distance  behind  llu'  wall  ami  that  It  he  lowered  for 
iiulte  a  distance  below  the  wall 

One  can  reduce  tlie  extensions  In  Kreat  measure,  if  one 
takes  care  to  Join  toRether  the  vertical  bars  and  the  lioil- 
zontal  bars  at  their  Juncture.  In  this  manner  the  tension  of 
a  bar  extends  not  only  along:  its  own  length,  but  Is  trans- 
mitted into  the  bar  which  is  perpendicular  to  It,  of  which 
the  Ki'eat  length  permits  It  to  offer  a  great  resistance  to  the 
transverse  tearing-out  effect. 

In  this  sort  of  constiuctloii  it  is  evidently  the  t>ini; 
together  which  should  take  all  the  attention  of  the  con- 
structor. One  can.  nioreover.  consolidate  the  waU  by  means 
of  some  bars  placed  at  4.'>°  in  the  dangerous  ansle  and  buried 
in  the  two  walls  perpendicular  to  each  other. 

WhiK'  the  I'lanat  walls  are  the  most  coiiipli'ti'  iiniil\sis 
111'  the  pi'ioi-  art.  llici-c  arc  one  or  two  others  which  siiould 
he  resurrected   from  tlu'  lihrarics. 

Iii:iiifi:i\  A.M)  Mi)i,i.i:i;-Hi;Ar.\sriiwi:i(i  Walls 
Reproductions  of  the  drawings  illustraling  the  JJehbein 
and  Moller-Braunschweio-  walls  arc  shown  in  Fig.  5.  The 
Kehhein  wall  appears  in  a  hook  bv  F.  Kchhein,  entitled 
'■.Vnsgewiihlte  Monior-  iind  Beton-Bauwcrke,"  published  in 
Berlin  in  18!)1.  The  book  illustrates  a  number  ot  rein- 
To  rced-concrete  structures  built  under  the  Monier  system, 
:"nong  which  is  the  bridge  at  Greifenhagen,  built  in  18i)l, 
which  contains  the  wall  shown  in  Fig.  5.  There  is  no 
other  description  of  this  wall. 

In  the  Deutsche  Bauzeilung,  toward  the  end  of  1894, 
there  appeared  a  serial  article  by  Prof.  M.  MoUer-Braun- 
.-(•hweig,  entitled  "Empirische  Untersuchungen  im  Bau- 
i  ngenieurfach,  insebesondere  an  Beton-Eisenkonstruc- 
tionen  ausgefiihrte  Bruch-Belastungen."  In  the  issue  of 
Dec.  15,  1891:,  p.  621,  appears  among  other  concrete 
retaining  walls  under  investigation  the  section  shown  in 
Fig.  5.  No  reinforcement  is  shown  in  the  drawing,  but 
the  article  plainly  indicates  that  reinforced  concrete,  as 
understood  today,  was  the  material  of  the  wall. 

Caxtillvek  Walls  ix  Gevekal 
It  will  be  noted  that  all  of  these  walls  are  pure  cantilever 
walls,  with  no  counterforts  or  buttresses.  The  theory  of 
a  cantilever  wall  with  buttresses  is  of  much  wider  circu- 
lation. Many  references  to  such  walls  might  be  cited. 
This  record  will  confine  itself  to  the  following: 

On  x\.pr.  23,  1897,  Francois  Hennebique,  the  well-known 
French  reinforced-concrete  expert,  made  application  to 
the  CJoverninent  of  Great  Britain  for  a  patent  entitled 
"  Improvement  in  Piles,  Quays  and  Retaining  Walls  or 
Structures."  This  patent  was  issued  imder  No.  10,203 
(1897)  on  July  3,  1897.  It  is  mainly  on  cast  concrete 
sheetpiles,  but  in  the  drawings  which  accompany  the  pat- 
ent are  sho\\'n  retaining  walls  of  accepted  modern  type. 
While  patents  were  not  claimed  on  these  walls  specifically, 
they  are  shown  as  a  part  of  an  ordinary  construction,  dem- 
onstrating that  at  that  time  Hennebique  did  not  consider 
such  walls  of  sufficient  novelty  to  be  patented  (Fig.  7). 

In  the  September,  1898,  issue  of  Le  Ciment,  a  journal 
published  in  Paris,  France,  is  an  article  entitled  '"Sur 


an  Noinciiii  Mode  dc  Construction  en  lieton  .\riiie  des 
Mills  de  Ite.servoirs  de  Grande  Capacitc''"'  (.\  New  Method 
of  h'ein  forced-Concrete  ( 'oust  met  ion  lor  Walls  of  Ifeser- 
voirsof  Large  Capacity ),  hy  Lieiitenaiit-Coloiiel  \a'  Ifosev, 
of  the  engineering  corps  of  the  French  .uiiiv.  'I'bis  artiile 
gi\es  a  full  tiieoretical  discussion  of  icinlorced-coiicreti' 
taiitilever  walls.  'I'he  iintlim  does  not  sav  anywhere  that 
such  walls  have  been  hiiilt,  hut  suggests  tlieiii  for  reservoir 
e~e  with  lill  lichiiid  and  water  in  front.  In  the  drawings 
the  walls  show  a  toe  as  well  as  a  heel.  Among  other 
Miiiigs,  the  anthor  savs:  "-By  thi'  use  of  a  inotallic  skele- 
tiiii  cdiiveiiicntiv  disposed,  the  tensile  resistance  of  con- 
crete alreadv  greater  than  that  of  ordinary  masonry  is 
( onsideriihly  increased.  It  is  the  same  way  with  its  re- 
sistance lo  llcMire  and  to  shear." 

.\s  tint  her  evidence  that  cantilever  walls  were  built 
ill  iMirope  before  the  issuance  of  the  Bone  patent,  refer- 
ence   iiin\'    Ik'    made    to    one    wall    of    great    prominence. 

The  wall  is  jit  a  piei'  at  Southami)ton,  England, 
and  a  description  is  to  he  found  in  the  ".\nnales  des 
Ti'Mvaux  Publics  de  Belgique"  hn-  .hme,  iSlill,  ])p.  ."jlH- 
'>'2iK  in  an  article  entitled  "Beton  Arnie  et  les  Applica- 
tions,"' by  Paul  Christojihe.  This  series  of  articles  was 
afieiward  revised  and  published  in  book  form  in  1902. 
Part  of  the  wall  is  shown  in  Fig.  8.  The  article  .says  that 
the  wall  was  built  in  1898  for  the  London  &  Southwestern 
lly.  it  goes  on  to  say  that  the  system  of  construction 
nhich  is  descril)ed  here  for  quay  walls  can  also  he  used 
for  bridge  abutments  and  that  an  application  of  this  kind 
had  been  recently  made  for  the  construction  of  the  abut- 
ment of  a  bascule  bridge  at  Portsmouth. 

The  main  United  States  patent  which  might  at  all 
reseml)le  the  Bone  patent  is  No.  029,487,  issued  to  Charles 
F.  Stowell  and  Andrew  C.  Cunningham,  of  Albany, 
N.  Y.  This  patent  was  filed  ^lar.  2.5,  1897,  and  was 
granted  July  25,  1899.  This  wall  is  a  cantilever  wall 
made  up  of  continuous  metal  plates  in  a  vertical  and  hori- 
2ontal.  planes,  fastened  together  at  their  junction  and 
covered  on  each  side  with  concrete  or  mortar.  The  im- 
portant fact  about  it  is  that  it  utilizes  the  weight  of  the 
material  to  increase  the  sta1)ility  of  the  wall.  In  fact, 
part  of  the  patent  reads,  "The  weight  of  the  mass  of 
material  superincumbent  above  the  foundation  keeps  the 
latter  in  place  and  prevents  overturning."  The  wall,  of 
course,  was  not  of  reinforced  concrete. 

What  Does  the  Boxe  Patent  Cover? 

It  is  of  course  impossible  for  anyone  to  lay  down,  beyond 
danger  of  judicial  contradiction,  just  what  a  2)atent 
covers;  but  to  the  engineering  mind  the  description,  draw- 
ing and  claims  in  the  Bone  patent,  stripped  of  legal  and 
patent-office  requirements,  present  the  following  struc- 
tural elements : 

1.  A  cantilever  retaining  wall ;  that  is,  a  wall  in  wliicli 
the  weight  of  earth  on  an  outstanding  l)ase  integral  with 
the  vertical  part  of  the  wall  acts  to  resist  the  thrust  of 
the  same  earth,  tending  to  overturn  the  wall.  Such  a  wall 
may  also  have  a  base  extending  away  from  the  earth-fill, 
known  as  a  toe,  which  increases  stability  by  virtue  of  the 
enlargement  of  the  base. 

2.  A  steel  framework  embedded  in  the  concrete  or 
masonry  of  the  wall  in  such  a  location  as  best  meets  the 
ftress  conditions  set  up  by  the  load.  This  stipulation 
requires  that  the  steel  be  placed  in  that  part  of  the  sec- 
tion where  tension  exists  and  that  there  be  a  definite  in- 
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tc"i-iil  connection  l)et\vOL'n  the  vcrticiil  iim!  horizontal 
strd. 

;5.  A  definite  form  of  steel  framework  dcscriijed 
tliroughout  as  a  "bent,"  the  distin<iuishing  features  of 
\vliich  seem  to  be  a  structural  unity  as  distiniruislied  from 
articulated  rods,  a  taper  in  size  and  strcnglli  from  l)ase  to 
lop  and  provision  for  anfrJe  plates  and  brackets  to  j)revent 
i-lipping  of  the  plates  in  the  masonry. 

Ijet  us  see  ho\v  these  provisions  are  anticipated  by  tlu; 
publications  noted  in  this  article. 

1.  The  cantilever-\vall  principle  was  decidedly  not  new 
m  1808.    Every  one  of  the  walls  cited,  from  I'hinat  a-id 
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patent  against  llie  City  of  .\kron.     In  tlial,  .Judge  Denii- 
son  said : 

If  tho  prior  .qrt  h;i(l  .shown  a  .struoturo  intenflefl  for  a 
retaining;  wall  and  havine  a  heel  such  a.s  the  weight  of  the 
earth  thereon  would  tend  to  keep  the  wall  erect,  it  might  be 
difflcult  to  find  invention  in  merel.v  adding  the  form  of  rein- 
forcement most  suitahle  to  create  the  desired  tensile  strength; 
but  we  find  no  such  earlier  structures. 

In  this  suit  the  Planat  and  Moller  walls  were  not 
biought  in  as  evidence.  So  far  as  one  can  tell,  these  walls 
do  specitically  show  the  prior  art  that  Jutlge  Denni.son 
remarked  did  not  exist.  In  the  suit  against  the  Count v 
of  Mai-ion,  brought  before  Judge  .Anderson  in  liidiana]>olis 
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FIG.     6.    LEHMAN     DANISH 
PATENT,    1899 


FIG.   7.    HENNEBIQUE   ENGLISH   PATENT. 
NO.    10,203,   1897 
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PIG.   8.     DETAILS  OP  WALL  AT   SOUTH- 
AMPTON,  ENGLAND,   1K9S 


Kehbein  in  lS!)f  to  Stowell  and  Cnnningliam  in  ]8!)~, 
shows  a  definite  appreciation  of  the  advantages  to  be 
gained  by  extending  the  base  of  the  wall  1o  carry  part  of 
the  earth-fill. 

2.  Reinforcement.  Tn  so  far  as  stone  or  brick  masonry 
is  concerned,  there  is  no  available  anticipation  of  tlic 
Bone  patent;  in  fact,  there  is  none  on  record  as  lici^ig 
built  by  Bone  or  by  anyone  else.  In  so  far  as  concrete 
is  concerned,  the  Bone  design  In'ought  only  an  application 
of  the  general  principles  of  reinforced  concrete  to  retain- 
ing walls.  Reinforced  concrete  obviously  was  not  new  in 
1808.  The  placing  of  steel  to  care  for  readily  figiirablc 
stresses  was  of  much  earlier  date.  Planat,  with  only  a 
theoretical  knowledge  of  reinforced  concrete,  was  able  to 
applv  that  knowledge  to  the  design  of  a  ciniilever  retain- 
ing wall.  His  1894  wall  is  possibly  not  as  detailed  in 
its  reinforced-concrete  design  as  the  later  wall ;  but  his 
lSi)fi  wall  is  complete  in  that  it  sh.ows  steel  in  the  ])ase 
nl  the  wall  and  the  top  of  the  base,  the  necessity  for  tying 
the  two  sets  of  steel  together  and  the  advisability  of  using 
an  inclined  brace  between  them. 

3.  Typo  of  reinforcement.  Records  do  not  show  any 
other  such  type  of  reinforcement  as  that  shown  in  the 
P)one  patent.  It  was,  in  fact,  exceptionally  clumsy  even 
in  1898  and  indicated  a  lack  of  appreciation  of  the  ele- 
ments of  reinforced-concrete  design.  Compare,  for  in- 
stance, the  Bone  reinforcement  of  1902  with  that  of  the 
1898  Southam})ton  quay  wall,  shown  in  Fig.  8.  From 
an  engineering  standpoint  the  Bone  reinforcement  is 
novel;  from  a  legal,  it  probably  would  hold.  It  is  quiti' 
improbable,  however,  that  anyone  in  these  days  would 
care  to  imitate  it  in  a  structure. 

Attention  may  be  called  to  the  two  more  important  legal 
decisions  on  the  Bone  patent.  The  first  one,  rendered  by 
the  Tnited  States  Circuit  Court  of  Appeals  on  Mar.  2, 
1915,  upheld  the  lower-court  decision  in  favor  of  the  Bone 


in  .Tanuary,  ]91f),  llio  Planat,  Rehbein  and  other  earlier 
walls  were  brought  in  eyideiice,  and  with  these  walls  before 
him  Judge  Anderson  stated  that  evidently  the  Ohio  court 
had  not  full  evid(>ncc  presented  to  it.  He  declared  that  the 
])atcnt  applied  only  to  its  si)eci(ic  type  of  reinforcement. 

EiVoiNEERs'  Attiti'dk  Toward  Bone  P.vtentt 

Engineers  quite  generally  have  assumed  that  the  Bone 
patent  is  invalid,  probably  because  the  cantilever  rein- 
forced-concrete retaining  wall  is  now  common  knowledge 
of  the  profession  and  is  included  in  all  of  the  literature. 
It  must  be  remembered,  however,  that  up  to  the  week  of 
January  21  of  this  year  Mr.  Bone  had  a  well-authenti- 
cated legal  right  to  his  patent ;  for  in  the  one  suit  which 
had  been  brought  to  a  higher  court,  the  patent  had  been 
definitely  and  decisively  upheld.  He  was,  therefore,  under 
the  law  of  the  United  States  quite  justified  in  pro.secuting 
any  infringement,  although  the  methods  which  he  took 
for  such  prosecution  might  be  distasteful  to  the  engineer- 
ing profession 

'^J'he  average  engineer  is  apt  to  take  a  snap  view  of  the 
legality  of  the  Bone  patent.  On  account  of  the  general 
acceptance  of  the  design  and  its  wide  pui)lication  in  litera- 
ture he  has  come  to  think  that  such  a  wall  has  always  been 
ill  use.  The  fact  is  that  Bone,  so  far  as  records  show, 
was  the  earliest  American  adapter  of  a  Euiopean  idea. 
American  practice  does  not  show  anything  precisely  like 
it  before  him,  with  the  exception  of  tho  one  .American 
patent  mentioned  in  this  article,  in  which  there  are  certain 
vital  differences.  But  the  fact  remains  that  Mr.  Bone 
could  have  read  the  European  technical  papers  at  any 
time  from  1893  to  1897,  when  he  claims  to  have  conceived 
tlie  idea,  or  he  could  have  visited  Europe  in  1897  and, 
either  in  European  publications  or  in  actual  steel  and  con- 
crete, have  seen  structures  answering  to  the  general  tyi)e 
of  the  wall  which  he  claims  to  have  invented. 
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BaSCaale    BricBgJe    off  Slhorft    Spanii  l>i-i(l;:c   ■zinln-    r,ills.     The    rnml    end   or   Ihc   track    </wi\cv 

(uliicli  rcii'iiis  llic  iiiiiin  liciiriii;;'  ulii'ii  iIh'  liri(|;;c'  is  closed) 

'I'hc  new   l.asciilc  liihl;;c  n\cr  the  I'lcorse  1,'iver.  in  Mielii-  ,.,,sts   un   an    l-lieani    -ji'illiit;e,   and    hntli    ends   are   secured 

-an,  uilh  a  dear  channel  uidth  iA  liu  It.,  is  an  iiiti'reslinf,'  („  (h,.  hodv  id'  IIh'  |Her  hv  Ion;,'  anchor  holts.     'I'iic  coiUTotc 

e\ani|de   of  drauhrid-cs  id'   I  he  sniallci'  class.  is  proporl ioned   !  :  :; :  ."p.  msimi;  washed  ;,'ravcl  of  1/,- to  ^-in. 

'I'lie  ile\  clii|Mnent   id    an    ^ldn^lrlal   <l:strict   solllll  ol'    I  )e-  sixe. 

I  roil,  made   il   dcsiiahle   lo  open    up   the   Meor.sc   1,'iver   for  '|'hc   drawspan    is   of    the   doiihledcal'    I  \  pe.   as    this   ar- 

iia\ipd)U' eoiinectioM  with  tiie  Detroit  IJiver,  (lird^nii;-  tlic  ran-,'enient    recpiires  considcrahly   less  wci-rlit   of  niateriiil 

old  cliannel   to  (lie  reipiired  dinieiisioiis.     'I'lio  iiioiitli   ol'  than  a   sinfiic-leur  hridf^c.      For  each   leal'  there  are  two 

the  stream  was  closed  iiv  two  iiile  trestles,  one  for  .lelVcr-  in;iin   pl.ate  'drdcis  alioiit    I'l   ft.  Ion;:-,  ineliidiiii;   the  coiin- 
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son  Ave.  (Ecovsc  township)  and  the  other  for  an  jntcr- 
nrhan  electric  line.  It  was  decided  to  replace  these  hy  a 
single  bridge  with  a  draws])an. 

The  liridgc  is  of  the  Scherzer  rolling-lift  bascule  type, 
witli  a  donble-leaf  deck-girder  drawspan  67  ft.  c.  to  c. 
of  bearings  (closed)  and  a  short  girder  approach  span  at 
each  end.  It  has  a  32-ft.  roadway  (with  double-track  car 
line)  and  two  o-ft.  sidewalks.  F'ig.  1  shows  the  bridge 
in  its  closed  and  its  open  ])ositions. 

The  substructure  consists  of  two  abutments  and  two 
pairs  of  pedestal  piers,  founded  on  timber  piles  driven 
into  the  clay  soil.  Steel  sheetpiling  was  driven  for  each 
pier  and  abutment,  that  for  the  piers  extending  4  ft. 
below  the  bottom  of  the  new  channel.  The  coffer-dams 
were  pumped  out  and  foundation  piles  driven.  Then 
the  material  was  excavated  to  4  ft.  below  the  pile  heads, 
and  the  concrete  was  placed.  The  shiM'ting  was  after- 
ward removed.  For  each  pedestal  i)ier  there  are  14  piles 
-10  ft.  long  and  14  piles  55  ft.  long. 

Each  pier  is  lli/oxlo  ft.  up  to  mean  water  level,  above 
which  is  a  tapering  pedestal  or  bridge  seat,  4  ft.  high  and 
4x10  ft.  on  top.  In  this  is  embedded  a  })late  girder,  with 
its  top  chord  flush  with  the  surface  of  the  concrete  and 
carrying  the  heavy  track  plate  on  which  the  heel  of  the 
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terwcighted  tail  ends.  'Hieir  bottom  chords  are  curved, 
which  improves  the  appearance  of  the  structure.  They  are 
sjjaced  301/^  ft.  e.  to  c,  and  between  them  are  framed 
plate-girder  floor  beams,  while  on  the  outside  are  cantilever 
Ijrackets  for  the  sidewalks.  Diagonal  bracing  is  placed 
in  the  plane  of  the  tops  of  tlie  floor  beams,  the  laterals 
being  riveted  to  the  floor  joints.  The  construction  is 
shown  in  Figs.  2  and  3. 

The  rolling  heel  of  each  girder  consists  of  segmental 
steel  castings  having  straight  backs  I'iveted  to  8x()-in.  an- 
gles. This  is  more  satisfactory  than  the  earlier  construc- 
tion with  steel  plates  shaped  to  the  curve  of  the  heel. 
In  the  castings  are  pockets  which  engage  with  the  double 
row  of  teeth  on  the  track  plate.  These  teeth,  or  lugs,  pre- 
vent longitudinal  creeping  and  hold  the  leaves  in  line  dur- 
ing their  travel. 

The  counterweights  consist  of  steel  boxes  forming  the 
tail  ends  of  the  girders  and  filled  with  concrete,  which 
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is  reinforced  l).v  l>ars  on  tlio  outer  face  to  prevent  eraeking. 
This  conerete  weighs  al)out  14()  lb.  per  eu.ft.,  and  there 
are  74  tons  of  concrete  on  eacli  leaf.  The  weiglit  includes 
concrete  blocks  to  adjust  tlie  balancing  of  the  bridge. 
'i'liev  are  12xl2-in.,  G  in.  thick,  placed  in  pockets  in  tlie 
monolithic  concrete. 

'i'iio  bridge  is  designed  under  Cooper's  specifications 
for  highway  and  electric-railway  bridges,  1909.  The  as- 
sumed live  loads  are  as  follows:  For  the  trusses,  2,000 
lb.  per  lin.ft.  on  each  track,  and  80  lb.  per  sq.ft.  of  side- 
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FIG.    3.      CRO.SS-SECTION   OF   BRIDGE,    SHOWING 
FLOOR    CONSTRUCTION 

walk;  for  the  floor,  a  SO-ton  car  on  each  track  or  a  12-ton 
truck  on  any  part  of  the  roadway. 

There  are  11  lines  of  stringers  for  the  roadway,  7  of 
these  being  10-in.  I-beams  to  carry  the  paving.  The 
others  are  pairs  of  12-in.  channels  under  the  rails  of  the 
car  tracks.  Wood  sleepers  on  the  stringers  form  spiking 
pieces  for  a  deck  of  mill-construction  type  having  l%x3%- 
in.  surfaced  maple  strips  laid  on  edge  across  the  bridge. 
This  deck  is  covered  with  a  layer  of  pitch  and  lime- 
stone screenings  and  makes  a  light  but  rigid  floor.  The 
sidewalks  have  2x6-in.  planks,  laid  flat  and  14  iii-  apart, 
upon  wooden  joists. 

The  car  tracks  have  7-in.  90-lb.  T-rails.  These  rest 
upon  8x6-in.  longitudinal  timbers,  which  are  carried  by 
saddles  of  bent  plates  riveted  between  the  pairs  of  chan- 
nels. The  saddles  are  6  in.  long,  spaced  3  ft.  c.  to  c.  Ce- 
ment grout  filling  against  the  webs  of  the  rails  forms  a 
backing  for  the  deck.  The  rails  of  one  leaf  project  far 
enough  to  rest  uj^on  seats  on  the  other  leaf,  so  that  there 
is  no  open  joint  in  the  track. 

The  trolley  posts  are  of  iron  pipe,  placed  just  outside 
the  roadway  wheel  guard  and  resting  in  sockets  on  the 
sides  of  the  cantilever  brackets.  Each  pair  of  posts  is 
connected  by  a  4-in.  pi])e  across  the  roadway,  with  a  T- 
bar  kneehraee  at  each  end. 

A  special  feature  of  the  design  is  the  absence  of  mov- 
ing end  locks,  with  their  operating  mechanism.  This 
is  effected  by  having  projected  diaphragms  on  one  leaf, 
which  engage  with  jaws  on  the  opposite  leaf  (Pig.  2). 
With  the  coml)ined  longitudinal  and  lowering  move- 
ments of  the  leaves  in  closing,  the  bridge  when  fully 
closed  has  the  diaphragm  of  one  leaf  engaged  between 
the  upper  and  lower  jaws  of  the  other  leaf,  so  that  the 
ends  of  the  leaves  cannot  move  independently  as  loads 
jiass  across  them.  Nor  can  the  leaves  be  lowered  beyond 
their  proper  position,  so  that  no  tail  locks  or  anchor  locks 
are  required.  As  the  leaves  reach  their  raised  position,  the 
tail  ends  engage  bumpers  on  the  rear  of  the  piers.  Tn 
full  o]K>n  position  the  roadway  is  at  an  angle  of  70° 
with  the  liorizontal. 

The  operating  machinery,  Fig.  4,  is  carried  entirely 
within  each  leaf  and  is  of  very  simple  character.    A  train 


of  gearing  ends  in  pinions  outside  of  the  main  girders, 
and  the  pinion  shafts  are  in  the  center  of  rotation  of  the 
leaf,  so  that  they  have  simply  a  horizontal  travel  as  the 
leaf  rolls  back  or  forward.  Tlie  pinions  engage  horizontal 
racks  on  the  inside  of  the  fl.xed  girders  over  the  pier. 

P]ach  leaf  will  have  a  714-hp.  motor,  with  an  automatic 
brake  which  is  i-eleased  by  the  first  movement  of  the 
controller  handle  before  current  is  delivered  to  the  mo- 
tor. 'I'he  machinery  will  be  controlled  from  a  cabin  at 
one  end  of  the  bridge.  There  is  no  necessity  for  frequent 
operation  of  the  bridge  at  present,  so  that  the  motors 
have  not  yet  been  installed. 

The  hand-operating  gear  has  crank  handles  on  a  shaft 
carrying  a  pinion  which  can  be  shifted  along  the  shaft 
to  engage  the  first  spur  wheel  of  the  main  gear  train.  The 
operators  stand  in  a  "sciuirrel  cage"  operating  pit,  the 
curved  floor  of  which  (below  the  bridge  deck)  rolls  be- 
neath them  as  the  bridge  moves.  A  hand-operated  brake 
is  provided  to  hold  the  bridge  in  any  position  when  elec- 
tric current  is  not  used.  The  bridge  can  be  opened  by 
hand  in  about  live  minutes. 

The  operating  pinions  and  racks  have  a  pitch  of  21/4 
in.  The  gear  train  is  as  follows:  (A)  Motor  pinion,  4 
in.  in  diam.,  16  teeth;  (B)  spur  wheel,  27  in.,  108;  (C) 
pinion,  5  in.,  15;  (D)  spur  wheel,  30  in.,  90;  (E)  pinion. 
7  in.,  14;  (F)  spur  wheel,  38.5  in.,  77;  (G)  rack  pinion, 
10.03  in.,  14;  (H)  hand  pinion  to  (B),  10  in.,  40  teetk 

The  bridge  was  designed  by  the  Scherzer  Rolling-Lift 
Bridge  Co.,  of  Chicago,  acting  as  engineer  for  the  Ecorse 
Township  Commissioners.  The  substructure  was  built  by 
M.  Rabbitt  &  Sons,  and  the  superstructure  Ijy  the  Toledo 


FIG.    4.      OPERATING    MACHINERY   OF   THE    ECORSE 
RIVER   BASCULE   BRIDGE 

Crane  and  Bridge  Co.,  both  of  Toledo,  Ohio.  It  was 
erected  on  falsework  in  the  closed  position,  the  river  not 
being  navigable  at  that  time. 

Work  on  the  foundations  was  commenced  May  12,  and 
the  substructure  com])lete(l  Aug.  20.  Erection  of  steel 
was  begun  Aug.  11,  and  the  bridge  completed  on  Oct.  10. 
1915.  The  total  weight  of  the  superstructure,  including 
ojierating  machinery,  is  about  120  tons.  The  total  cost 
was  $29,450,  of  ^\llic■ll  $19,000  was  for  the  superstructure 
and  operating  luachincry. 

m 

The  Patrol  SyNtem  of  Bond  Repnir  in  Essex  County,  New 
.Tersey,  now  in  its  third  year,  is  said  by  Frederick  A.  Reimer, 
County  Engineer,  in  a  report  issued  by  him  at  the  beginning 
of  the  present  year,  to  be  giving  excellent  satisfaction.  Mr. 
Reimer  says  that  it  is  very  evident  that  the  patrolmen  have 
advanced  considerably  in  the  knowledge  of  their  duties  and 
are  today  making  repairs  in  a  most  efficient  manner  and  at 
a  much  less  cost  than  under  the  old  system. 
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I-Plam^t  Used  I  DilBT^ser  Tests 

KxporinnMits  on  tlic  iU'tivjitf(l-sIii(l>iO  ])roci'ss  of  tiral- 
iiijj-  st'wjifii'  lia\f  licrii  carried  on  by  tlu'  City  of  Mihvankw 
since  tlie  lii'ji'iiuiiiii;'  nl'  I'M.").  'I'liey  lia\c  l>ecii  ureatei 
tiiaii  those  carriei!  on  elsewhere  in  the  woi'hL  'J'he 
experiments  have  heen  con(hu'lcil  \iiiiler  the  iinniediale 
direction  of  WilHani  1*.  CopehiiKh  chiel'  clieinisi  lo  the 
Sewera.ue  (\ininii>si(in,  who  has  spent  "iO  years  ol'  his  life 
et>ntimiously  upon  expc'riniental  work  connected  with 
water  and  se\va<>e  purification,  lie  has  been  ahly  assisted 
iiy  a  stafl'  of  two  clieniists,  two  hacteriolojiists,  tliree  i'n_<ii- 
neers  and  several  unskilled  men. 

The  plant  has  been  equipped  with  the  host  ap])aratu.s 
availai)]o  to  determine  the  volume  of  .sewajjo  treated  and 
the  volume  and  rate  of  air  ap]ilied.  It  has  been  run 
continuousl)"  night  and  day,  always  under  skilled  super- 
vision. 

Early  in  March,  191."),  laboratory  experiments  were 
begun  with  two  lV4-in.  by  6-ft.  glass  tubes.  These  early 
e.xperinients  showed  :  ( 1 )  That  with  a  small  volume  of 
air  per  minute  almost  any  degree  of  nitrification  required 
could  be  obtained  if  the  air  was  applied  a  sufficient  length 
of  time.  Thirty  parts  of  nitrates  in  the  effluent  after 
42  hr.  aeration  were  common.  (2)  That  there  appeared 
to  be  little  difference  in  the  character  of  effluent  ojjtained 
by  the  same  \olume  of  air,  whether  it  was  applied  through 
an  open  jet  or  a  filtros  plate. 

Fill-and-Dkaw  Tanks  and  Method  of  Opeuatiox 
The  second  series  of  experiments  was  conducted  in  a 
tank  32  ft.  long,  101/^  ft.  wide  and  10  ft.  deep,  having 
a  w^orking  capacity  of  22,200  gal.  In  the  bottom  of 
this  tank  there  were  51  filtros  plates,  13  in.  square  and 
11/^  in.  thick.  The  ratio  of  plate  surface  to  tank  sur- 
face was  about  1  to  6.6.  The  coarse-screened  sewage  was 
discharged  directly  from  an  orifice  box  at  one  end  of  the 
tank,  and  the  effluent  M'as  drawn  off  by  moans  of  a  float- 
ing circular  weir. 

This  tank  was  put  in  operation  on  IVIay  6,  1915,  ami 
continuously  operated  until  Nov.  21,  1915.  Numerous 
variations  were  made  in  the  cycles,  volume  and  rate  of 
air,  but  under  normal  conditions  the  cycle  was  as  follows: 
Filling,  1  hr. ;  aeration,  31/2  hr. ;  settling,  %  hr. ;  draw- 
ing, 1  hr.  As  soon  as  filling  hegan,  the  air  was  always 
turned  on  for  the  purpose  of  blowing  the  precipitated 
sludge  off  of  the  top  of  the  filtros  plate  before  the  full 
head  of  water,  when  the  tank  was  full,  made  the  opera- 
tion more  difficult.     The  average  aeration  period  was  3  hr. 


*SUghtly  condensed  from  a  paper  read  before  the  IDinois 
Section  of  the  American  Water-Works  Association  and  the 
lUinois  State  Engineers'  Society,  at  Urbana,  111.,  Jan,   27,   1916. 

tChief    Engineer    Sewerage    Commission,    Milwaukee,    Wis. 


'I'hc  1I1111I  line  of  experiments  was  conducted  in  two 
gla.ss-win<low  inspection  tanks  ea<h  1x5  It.  in  pbin  and 
10  ft.  deep.  The  method  of  dilfusing  the  air  in  tluj.se 
tanks  was  varied.  .An  open  Jc',  a  liltros  plate  and  moncl- 
metal  (loth  were  used  upon  the  same  sewage  at  the  same 
rates  and  at  the  same  timi'.  These  experiments  were  con- 
ducted from  June  to  the  middle  of  November,  1915,  and 
gave  us  some  very   valnalilc   information. 

(J()NTI.\U()US-Fl()\V    KXI'EIMMKXTS   ri!()MISIN(! 

The  roiirth  line  of  experiments  was  carric^d  out  to  test 
the  process  by  the  continuous-flow  method.  The  tank 
used  was  of  the  same  size  as,  and  built  alongside  of,  the 
tank  in  which  the  second  series  of  experiments  was  con- 
dmlcd  by  the  lill-and-d I'aw  process.  One-sixth  was  di- 
vided oir  at  one  end  for  the  seilimentation  chamber,  ami 
the  remainder  was  divided  into  a  continuous  channel 
about  3'/;i  ft.  wide  and  81  ft.  long,  at  the  bottom  of 
wkidi  were  43  filtros  plates.  This  tank  was  put  in  opera- 
tion (after  securing  activated  sludge)  the  first  of  August 
and  has  been  in  continuous  operation  to  date,  with  tb" 
exception  of  shutdowns  due  to  the  breakdown  of  the 
main  sewage-pumping  station. 

Many  series  of  ex])eriments  have  been  conducted  with 
this  tank.  The  volume  of  air  has  been  varied  from  1 
to  3  cu.ft.  per  gal.  of  sewage  treated ;  the  rate  from  75 
to  200  cu.ft.  per  niin. ;  the  rate  of  flow  from  22,000  to 
74,000  gal.  per  24  hr.,  or  from  a  11-hr.  to  a  little  less 
than  a  4-hr.  running-through  period.  I\Iany  observa- 
tions have  been  made  for  controlling  the  sludge  feed  and 
the  effects  upon  the  process  of  a  varying  volume  of  acti- 
vated sludge. 

Another  set  of  very  interesting  experiments  has  been 
conducted  in  an  all-glass  tank  and  in  other  vessels,  to 
determine  the  best  metliod  of  breaking  up  the  air  into 
small  bubbles  and  the  effect  of  the  size  of  the  bubbles 
upon  the  purification,  also  to  determine  the  volume  of 
air  needed  for  oxidation  and  for  agitation  and  the  por- 
tion from  which  no  results  were  obtained.  The  prob- 
able economy  in  mechanically  agitating  the  liquor  has 
also  been  studied. 

The  dehydrating  of  the  sludge  has  been  tried  by  press- 
ing in  a  filter  press,  draining  on  sludge  beds  and  by 
pressure  due  to  a  head  of  water  up  to  26  ft.  deep.  ]Many 
sam])les  of  the  sludge  have  Ijoon  analyzed  and  some 
degreased  and  reduced  to  fertilizer.  Much  of  this  work 
has  been  done  by  (;hemists  and  engineers  connected  with 
Swift  &  Co.,  Armour  &  Co.  and  Sulzberger  &  Sons,  of 
Chicago,  who  have  enthusiastically  cooperated  with  us  in 
much  of  our  work. 

The  sewage  treated  has  been  taken  from  the  main  in- 
tercepting sewer,  serving  a  population  of  about  275,000, 
to  which  is  added  the  liquid  wastes  from  the  packing- 
house district,  tanneries,  breweries  and  other  large  and 
varied  industries.  Its  average  characteristics  for  the  year 
have  been  1G.3  cu.yd.  of  solids  per  1,000,000  gal.  set- 
tleable  in  2  hr.;  259  parts  per  1,000,000  of  suspended 
matters,  varying  from  150  to  600  parts;  1,109  parts  of 
total  solids;  32.9  parts  of  organic  nitrogen;  125  parts 
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DXYS^on  c'OiisuiiK'il ;  2.2  parts  of  dissolved  oxy<ron  and 
1.1()1,000  bacteria  |)er  cc.  at  !iO°  C.  Sewaf^e  tenipora- 
turcs  have  raiifjed  from  11  to  T0°  F.  The  variation  of 
flow  and  strength  of  sewage  throughout  the  average  week 
is  approximately  82%. 

Studies  of  DiFKEiiExr  Types  of  An?  Diffusers 
The  best  method  of  diffusing  the  air  has  not  been 
determined,  althougii  there  are  many  ways  available.  The 
open  air  jet  reduces  tiie  loss  of  air  pressure,  but  reduces 
its  efficiency,  owing  to  the  size  of  the  air  bubbles  i)ro- 
duced.  This  objection  may  be  overcome  by  reducing 
the  size  of  the  orifice.  We  found  that  a  V,oon-i"-  orifice 
would  produce  bubbles  .^.y  in.  in  diameter,  which  is  below 
what  we  term  the  critical  size.  It  is  uncertain  whether 
such  miinite  orifices  would  not  be  clogged  by  the  small 
particles  of  solid  matter  carried  along  witli  the  air.  An- 
other objection  to  the  open  jet  is  its  tendency  to  clog 
the  air-feed  ])iiies  Avith  sludge  drawn  into  the  pii)e  when 
the  air  is  shut  off  for  any  reason. 

The  monel-metal  cloth  was  tried  for  about  a  month 
only  and  proved  quite  satisfactory.  Although  much  more 
porous  than  the  filtros  plate,  it  produced  smaller  bub- 
bles, due  probably  to  the  facts  that  the  surface  of  the 
cloth  was  smooth  and  that  the  air,  while  building  the 
bubble,  could  not  adhere  to  the  cloth  as  it  does  to  the 
rough  granular  surface  of  the  filtros  plate. 

Kisselghur  was  tried  out.  It  gave  the  smallest  bub- 
bles of  any  agent  tried,  but  the  initial  frictional  loss 
sustained  in  getting  the  air  through  a  V2'i^-  plate  was 
<!0  lb.,  which  made  this  diffuser  impracticable. 

Filtros  plates,  if  furnished  of  uniform  porosity,  have 
given  the  most  satisfactory  results,  but  they  have  a  few 
characteristics  which  should  be  realized.  These  plates, 
which  are  manufactured  by  the  General  Filtration  Co., 
of  Rochester,  N.  Y.,  were  originally  designed  to  filter 
water  rather  than  sewage.  They  are  12  in.  square  by  II/2 
in.  thick,  composed  of  quartz  sand,  supposed  to  be  of  a 
uniform  coefficient  according  to  the  porosity  of  plate 
required,  and  baked  until  they  are  quite  hard  and  strong. 
The  plates  are  produced  in  several  different  grades,  which 
are  classified  in  conformity  with  the  volume  of  air  that 
each  plate  will  pass,  when  dry,  per  minute  under  a  pres- 
sure due  to  2  in.  of  water.  These  classes  run  from  0..5 
to  12  cu.ft.  of  air  ])er  minute. 

Table  1  shows  the  results  obtained  by  using  filtros, 
air  jet.  and  Monel-metal  cloth: 

TABLE    ].       COMPARATIVE    RESULTS    OK    ACTIVATED- 

SLUD(;E    TREATMENT    WITH    FILTROS-r^LATE, 

AIR-JET    AND    MONEL-METAL    DIFFUSERS 

Vol.  of 

Air  Stabil- 

I'res-      Used,  %  Rac-    Ni-      itv  of 
sure  of    Cu.Ft.    teria    trate    Bfflu- 
Periocl     Mercury,    per         Re-   formed,   eiit, 
Diffusers  litlH  Lb.  Gal.    moved  I'.F.M.     Hr. 

Filtros  plate..  .  .   June  1  to 

Aug.  12  4.3  2.0G  91  3.4  7S 

Air    jet June  1  to 

Aug.  12  3..-)  1.94  91  2.2  52 

Filtros   plate. .  .  .  Nov.  18  to 

Dec.  7  4.6  1.71  90  0.3        113 

Monel    metal. .  .  .  Nov.  18  to 

Dec.  7  3.0  1.71  SO  0.2  63 

It  is  of  the  greatest  importance  that  the  agent  used 
shall  diffuse  the  air  uniformly  per  cubic  foot  of  liquor; 
therefore,  great  care  should  be  taken  in  getting  a  diffuser 
of  unif'onn  porosity.  So  far  this  has  not  been  possible 
with  the  filtros  plate.  Out  of  780  plates  tested  by  us  for 
our  new  2,000,000-gal.  plant,  where  we  specified  a  plate 
that  would  pass  2  cu.ft.  of  air  per  minute  under  a  2-in. 
water  ])ressurc  and  allowed  a  -"iTJ    variation  either  way, 


■i^)%  of  the  plates  received  were  rejected,  and  only  27^^ 
came  within  the  strict  terms  of  the  specifications.  The 
manufacturers  have,  since  our  troubles,  recognized  the 
necessity  for  exercising  greater  care  and  are  equipped 
to  furnish  more  uniform  plates  and  to  test  them  before 
shipment. 

Tests  made  with  the  plates  used  showed  that,  when 
wet,  the  initial  loss  of  pressure  due  to  passing  the  air 
through  the  plate  under  .5  lb.  pressure  was  '%  l''-  »"<• 
for  every  cubic  foot  of  air  per  minute  per  square  foot  of 
surface  passing  the  plate  there  was  an  additional  loss 
of  1/,  lb. 

OvEHCOMiNG  Frictional  Loss  in  Filthos  Pl.vtes 

There  are  two  ways  of  overcoming  this  great  frictional 
loss,  and  the  factor  is  an  important  one  to  ccmsider  in 
large  plants :  One  is  by  reducing  the  thickness  of  plate 
to,  say,  1/2  i'l-  and  reinforcing  it  with  wire  similar  to 
win(h)w-glass  reinforcement;  and  the  other  is  by  soaking 
the  plate,  before  use,  in  a  mixture  of  paraffin  and  ben- 
zine, blowing  with  air  until  the  paraffin  ap])ears  at  the 
surface  of  the  plate.  This  estai)lishes  through  the  plate 
fine  pores,  which  are  coated  with  a  nonabsorbent,  per- 
mitting the  air  to  pass  with  the  least  friction ;  and  the 
paraffin  impels  the  water  so  that  the  plate  does  not  be- 
come water-logged. 

We  have  been  operating  filtros  plates  for  nine  months 
under  all  sorts  of  conditions  and  have  observed  no  dif- 
ficulty in  keeping  the  plates  from  absorbing  the  solids 
in  the  sewage  or  from  becoming  (clogged  on  the  under 
surface.  It  may  be  possible  for  the  pores  to  become 
filled  in  time  with  bacterial  growths,  which  may  be  re- 
moved by  forcing  heated  air  through  them. 

It  is  necessary,  however,  to  filter  the  air  before  deliv- 
ering it  to  the  plate,  to  prevent  dust  and  dirt  from 
reaching  it.  This  is  done  by  passing  the  air  through 
a  filter  composed  of  excelsior  and  built  into  the  feed  line. 

Much  space  has  been  taken  up  by  the  writer  to  ex- 
plain the  agents  used  for  diffusing  the  air,  as  this  is  a 
very  important  factor  in  reducing  the  cost  of  the  process. 
The  efficiency  of  the  air  varies  almost  directly  as  the  size 
of  the  bubbles.  We  call  the  critical  diameters  %  in. 
Below  this  size  the  efficiency  increases  very  rapidly,  and 
the  reverse  is  true  for  bubbles  over  this  size. 

There  are  three  factors  of  special  importance  to  be 
considered  in  choosing  a  diffuser  agent :  ( 1 )  The  smaller 
the  air  bubble  produced  the  greater  the  efficiency.  (2) 
(Jreatcr  density  increases  the  frictional  losses  and,  hence, 
the  cost.  (.3)  The  tendency  to  absorb  and  retain  sludge, 
or  to  permit  it  to  reach  the  under  side  of  the  diffuser. 
tends  to  reduce  the  efficiency  of  the  diffuser  and  allows 
sludge  to  preci])itate  on  the  top  surface  of  the  difi'user. 


SpruyInK  Forest  Trees  with  insecticides  is  done  by  the 
-Massachusetts  Forestry  Department  at  a  cost  as  low  as  $6 
an  acre,  according  to  a  statement  by  F.  W.  Rane.  Massachu- 
setts State  Forester.  The  department  has  developed  spraying 
equipment  capable  of  throwing  a  spray  over  tall  shade  trees 
from  the  ground,  thus  eliminating  the  cost  of  climbing  the 
trees,  so  that  a  whole  street  can  be  sprayed  in  the  time  for- 
merly required  to  treat  a  few  trees.  In  the  latest  work, 
motor  trucks  carrying  the  spraying  material  were  used  in- 
stead of  horses  in  spraying  trees  on  highways,  parks  and  city 
streets.  The  equipment  developed  in  Massachusetts  is  also 
being  used  in  the  cities  of  Washington,  Baltimore  and  Albany. 
Arsenate  of  lead  was  first  developed  in  Massachusetts  for 
fighting  the  gypsy  moth  and  is  now  produced  and  shipped  to 
all  parts  of  the  world.  Nearly  1,000  tons  of  arsenate  of  lead 
%vas  used  last  year  as  an  insecticide  in  Massachusetts. 
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S)' XOl'SIS  .1  IntrrlllKJ  fmiii  iiih,  irlinli  ii,n- 
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Stales     li'cliiiiialidii     Sciv- 
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,'  liiiiii^'.     Tlu'  iiiiial 

cl't..   with    a    narrow 

■J    to    1.      'Plu'   liniiiL,^ 

It  .src'inc'tl  like  a  chiiiisy  im'tlunl  to  (luin|) 


constnictiiiji'  ii  iiiachiiK'  to  place  t 
ii'i'iu'rally   has  a   capacity   of   '-''A) 
(iir\t'(l    iincrt    anil   >i(ic  slopes  of 
is  ;!  in.  thi 


several  thousand  yards  of  concrete  into  a  hole  and  shovel 
it  hai-k  again.  Accordingly  on  the  showing  made  hy  a 
■snuill  trial  machine,  cxpenditni'e  was  authorized  I'oi'  the 
construction  of  a  large  one.  It  was  expected  that  if  the 
concreting  feature  failed,  the  macliine  would  justify  it- 
self for  use  as  a  moving  templet  for  truing  and  consolidat- 
ing canal  banks  for  the  reception  of  concrete.  This  work 
was  a  success  from  the  start,  although  the  machinery  was 
found  entirely  too  light  to  handle  the  concrete  end. 

In  the  spring  of  191.5  additional  machinery  was  pur- 
chased and  installed,  and  in  May  handwork  M'as  ahan- 
doned  and  the  machine  started.  With  the  exception  of 
the  first  few  sharp  curves  (from  40  to  G5°)  the  linim;- 
was  machine-laid  throughout  for  the  next  11  mi. 

At  this  point  the  bottom  of  the  machine  was  worn  out ; 
and  as  a  reduction  in  canal  section  occurred  near-by,  it, 
was  deemed  wise  to  finish  the  remainder  of  the  canal  byl 
hand,  for  cutting  down  the  machine  to  fit  the  new  sec- 
tion would  have  caused  serious  delay.  During  this  period 
of  operation  the  usual  breakdowns  occurred,  dvie  largely 
to  faulty  design  and  materials.  Practically  no  delay  re- 
sulted after  the  lining  was  eontinuou.sly  up  with  the 
excavation,  whi(  h  eonld  not  he  completed  fast  enough. 
Obviously  no  piosision  was  made  for  making  repairs  after 
regular  houis. 

Details  of  the  Coxt'iiETiXG  ^rAcinxE 

The  machine  consists  of  a  steel  templet  l)ni!t  to  the 
exact  section  of  the  canal,  which  is  26  ft.  wide  on 
top  and  8  ft.  deep,  with  side  slopes  of  1%  on  1.  The 
templet  is  about  15  ft.  long  on  the  bottom  and  narrower 
on  top,  with  the  inclined  face  on  the  front  side.  It  is 
roofed  over  to  carry  a  track- and  working  platform,  and 
the  back  end  consists  of  nhfrdw-hi'gh  and  low  hoppers 
and  confining  and  surfacing  plates.  Within  this  shell 
thus  formed  the  driving  machinery  is  installed.  Power 
is  provided  by  an  8-hp.  gas  engine,  driving  the  jig  plate 
and  dragging  the  machine  along  at  a  slow  and  uniform 
rate  of  speed.  Traction  is  accomplished  by  the  use  of  a 
winding  drum  and  cable.     The  cable  passes  through  a 

*In  charge  of  engineering  and  construction  the  first  season 
and  of  construction  the  second  season,  UmatiUa  Project  West 
Extension.  United  States  Reclamation  Service,  Herniiston,  Ore. 


snatch  block  I.OOd  I'l.  ahead,  attached  to  a  dea<l  man  in 
the  lanal  Imttoin.  and  is  cairied  hack  anil  attadied  to  tile 
lower  right  corner  of  the  templet,  'j'his  ceceiit  r'ie  hitch  ])er- 
mils  steering  hy  confining  both  lines  near  the  machine  by 
a  forging  and  releasing  or  drawing  this  laterally  hy  means 
of  a  two-ton  chain  block  attached  to  an  outriggei'.  This 
foi'ging  cari'ics  a  sbeavi'  for  the  li\e  line,  the  other  being 
stationary  with  respect  to  the  machine. 

The  machine  is  kept  level  lai'gely  by  the  earth  com- 
]ia(  ted  under  it  as  it  moves  slowly  along,  aided  by  quick- 
acting  leveling  shoes  on  ca.  h  top  side.  One  oi)erator  and 
assistant  keep  it  true  to  line  and  grade.  Posts  carrying 
Iwo  small  shea\c's  each  are  nsed  for  guiding  around 
(iir\es. 

Tiie  concrete  hoi)j)er  of  stiifened  steel  ])lates  on  the 
rear  of  the  machine  is  built  entirely  across  the  canal 
ci'oss-section  and  about  2  ft.  above  the  finished  lining, 
to  pi'ovide  a  head  for  easy  spreading  of  the  concrete.    The 


FKi.    1.       VIIOW    OF    FORWARD    FACE    OF    MACHINE    FOR 
L.WING    CONCRETE    LINING    IN    CANALS 

canal  slopes  form  the  hopper  bottom.  The  front  face  is 
simply  a  vertical  bulkhead  closing  the  rear  of  the  ma- 
chine. The  back  face  is  .swung  from  eccentrics  on  a  shaft 
carried  by  overhanging  memliers.  This  face  is  tied  the 
]jroper  distance  from  the  bulkhead  by  %-in.  cables  spaced 
at  frequent  intervals,  and  this  pliable  connection  per- 
mits the  back  face  or  jig  plate  to  be  continuously  and 
ra])idly  jigged  in  a  vertical  plane.  This  plate  extends 
down  only  to  the  level  of  the  fini.shed  lining.  In  order 
to  hold  the  concrete  in  the  hopper  on  the  slopes,  trans- 
ver.se  partitions  of  steel  plate  are  set  at  certain  intervals. 
They  extend  to  within  %  in.  of  the  jig  plate  and  to  nearly 
the  level  of  the  lining,  dividing  the  hopper  into  numerous 
compartments  and  retarding  the  flow  of  the  confined  con- 
crete from  the  higher  to  the  lower  levels.  It  is  found 
entirely  feasible  to  carry  the  hopper  entirely  full. 

Immediately  following  the  main  hopper  is  a  low  one 
12  in.  high,  also  with  dividing  plates,  to  catch  and  hold 
any  wet  material  escaping  under  the  jig  plate.  This 
arrangement  permits  .using  a  wet  mix.     Following  this 
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FIG.    2.      VIKW    .SHOWING    MOST    OF    CONCftETING    PLANT    IN   OPERATION 
From  left  to  liKl't — Sand  and  siavel  scieen  and  storage,   concrete  mixer,  concrete  wagon  truck,  lining-  machine  over  canal 


hopper  are  confiniiii;-  and  siirraciiii;'  plates,  liinm'd  for 
easy  eleaniiig. 

The  exeavatioii  for  tliis  canal  was  done  larjiely  on  force 
account  by  scraper  teams.  Sand  aTid  gravel  was  screened 
into  75-cu.yd.  bins  located  at  various  pits  along  the  canal, 
making  an  average  haul  of  over  1\(_,  mi.  From  10  to  15 
six-horse  teams  were  required  for  hauling,  each  outfit  with 
lead  and  trail  wagons  hauling  an  average  load  of  5  cu.yd. 
The  wagons  were  specially  equipped  with  6-in.  tires. 
Koads  were  laid  out  to  avoid  heavy  grades,  an  easy  matter 
in  the  desert,  and  were  well  brushed,  as  the  soil  was  sandy 
and  dry.  At  stations  3,000  ft.  apart  along  the  lower  bank 
of  the  canal,  the  proper  amount  of  material  was  left  on 
well-cleaned  squares  and  fresnoed  into  piles. 

A  turntable,  loosely  attached  to  tlie  machine  and 
traveling  along  with  it  on  the  inner  of  the  canal-lmnk 


tracks,  is  provided  M'itli  inclines  up  wiiich  the  car  horses 
liave  no  trouble  in  hauling  the  full  loaded  cars  of  33- 
cu.rt.  capacity.  The  cars,  after  turning  onto  the  machine 
by  hand,  are  dumped  and  run  down  the  opposite  incline. 
They  are  transferred  to  the  return  track  by  a  low  steel 
carriage  spanning  both  tracks.  This  carriage  is  slid 
along  by  a  car  horse  or  by  two  men,  as  required.  Switches 
at  the  mixer  permit  concreting  Ijy  this  jioint  without  in- 
terruption. 

The  mixer — a  Smith  side-loader  witli  a  capacity  of  11 
cu.ft.  of  mixed  material— was  raised  by  means  of  an  in- 
cline and  stand  about  3'  ft.  to  permit  dumping  into 
cars.  By  means  of  a  specially  devised  steel  track  the 
charging  hopper  was  run  down  the  canal  bank  to  the 
measuring  hopi)ers  and  bin,  which  were  built  as  a  unit 
on    skids    for    rapid    moving    along    the    line    of    canal. 


FIG.    3.      REAR   OF   THIO    i  wXCKETE-I.AYING    .MACHINE   IN   OPERATION 
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TIu'  liiii  was  llllt'd  l)y   twin  clrMittus  driven   liy  :i   li  li|i.  'I'lic  ji;:    jilalc  nil   Ihc   iiia<liiiic  served  sexend   |iur|)((>e>. 

pis  iMijjiiU',  all  iiiouiited  on  >kids  almii;   wilh  a   -li|)  li'aiii  ll   laiii|M'd  the  (<Hnrete.  iii,-iired  a  iiniroriii  Iced  and  ;:a\e 

runway.     Six  toaius  were  used  I'di- su|>|il\  iii^;  llie  elexalms  enii>ideral)le  addilinnal    iiiimml:.      Tins   latter   IVatnre  eati 

from   tlu>   piles,     'i'wenty    head   nf  stm  k    moved    this   unit  he   L;r''ally    inrreased  at    little  e\|Mn>e.      It    alx)  >er\ed   to 

anywliere   in   i^ood    tune.      .Mcmi^    with    thi>  (Uitht    were  a  inteinn\  t  he  varidiis  carloads. 

hiaeksiiiitli  shop  on   wheels,  an  oil   wa^on  and  other  ae-  The  eomrete  as  left  hy  the  niaeliinc  was  usually  smooth 

fcssories.  and    uniform,    hut    uith    occasional    small    (k't'ccts.      'I'lic 

Water  was  sup])lied  tlirou^di  a  'J'-_.-in.  line  iiy  two  .')()-  entire  lining  was  therd'ore  easily  surl'acecl.    Joints^'.',  in. 

ii:\\.  duplex  ])umps  driven  hy  a   l()-h|).  yas  enizine  mounted  deej)  were  cut  down  the  slopes  on  K-it.  centers,  the  ^^reen 

on  a  wa^on,  Irom  canal  water  turned   in  at   the  diveision  concrete  iniiuediately  covered  with  lio|)  cloth  and  wet   lor 

dam.      [''ive    l-in.    Iiom'   with    '--in.    iio/./.les    were   played  live  days.     'I'lie  total  crew  comprised  ahout  '<i5()  men  and 

on    the   canal    slopes   alu'ad   of   the   concrete    machine    to  the  same  numhcr  of  horses. 

serve  the  douhle  puriHKsc  of  weltinj;  and  compact iiiii'.  The  The  writer  estimates  that  the  saving-  in  crew  hy  the  ma- 
time  required  to  move  tlu'  entire  plant  for  a  new  settini;  chine  is  mcu'e  than  10  men  for  the  same  output  hy  hand. 
wa(<  from  '-i'^  to  .'?  lir.,  although  during  the  second  season  \\'{  on  the  face  of  the  returns  hut  little  .saviii<r  seems  to 
one    day     was    usuallv     lakcn     lor    thi-    and    other    work.  have    resulted.      One    impoilant    reason    for    this,   among- 


FIG.   4.     FRONT  OF  THE  MACHINE   AND  ADJACENT  CONCRETE  MIXER 


The  canal  bank  was  double-tracked,  and  as  fast  as 
lining  was  laid  the  rails  were  moved  ahead,  enough  being 
used  to  reach  between  stations.  Although  the  canal  slopes 
were  partly  water-settled,  four  men  were  used  at  the 
front  of  the  concrete  machine  on  each  side  to  increase 
the  packing  of  the  earth  by  prying  under  the  front  edges 
with  .short-handled  shovels  as  it  moved  along.  They  also 
finished  the  trimming  and  removed  or  added  earth  as  re- 
quired. This  truing  process  required  about  15  men,  depend- 
ing largely  on  the  wind  damage,  with  several  two-horse 
fresno  teams  ahead.  Fig.  3  illustrates  very  well  the  kind  of 
lining  placed  and  the  general  operation  of  the  machine. 

Truing  the  canal  and  concreting  was  of  course  a  simul- 
taneous process.  As  soon  as  a  concrete  car  was  run  onto 
the  machine  the  gate  was  opened  and  the  contents  dumped 
as  it  was  run  over  and  back.  Three  men  working  on  a 
high  platform  behind  the  cars  were  necessary  to  bar  loose 
the  concrete.  Four  additional  men  handled  the  car. 
Cars  could  be  dumped  as  fast  as  the  concrete  could  be 
mixed  and  hauled  in  the  five  cars  used.  A  full  day's  run 
was  from  800  to  over  1,000  ft.  This  amount  of  work 
calls  for  from  190  to  24.5  cu.yd.  of  concrete.  The  usual 
monthly  progress  was  from  2  to  nearly  3  mi.  But  for 
excavation  difficulties,  4  mi.  or  more  could  have  been  laid. 


others,  is  the  fact  that  the  machine  and  the  rest  of  the 
concrete  plant  did  not  work  full  time,  owing  to  the  lack 
of  excavated  canal.  This  condition  is  largely  explained 
by  the  persistent  high  winds  and  light  soil,  but  no  ma- 
chine of  any  size  can  be  economically  operated  on  half 
time.  During  the  first  16  days  of  last  Augu.st,  9,600  ft. 
was  lined  at  a  cost  well  below  $6  per  cu.yd.  A  comparison 
of  this  figure  with  the  cost  the  previous  season  indicates 
that  the  machine  should  have  saved  on  labor  alone  60c. 
per  cu.yd.  Soon  after  starting  work  for  the  past  season, 
the  engineers'  estimate  of  saving  by  the  machine  in  labor 
and  material  was  $185  per  day.  This  estimate  of  saving 
is  explained  by  the  following  features :  During  the  hand 
work  of  1914  the  loss  of  concrete  from  shoveling  onto 
the  canal  banks  was  14%.  This  result  came  from  settle- 
ment into  the  canal  slopes  from  the  heavy  impact  of  a 
scoop  full  of  concrete.  This  loss  can  be  largely  avoided 
but  requires  a  considerable  period  to  determine  safely  the 
reduction  of  templet  dimensions  to  compensate  for  it. 

Throughout  the  1914  season  2-in.  gravel  was  used. 
AA'ith  this  size  it  was  necessary  to  use  plaster  to  the 
amount  of  14%  to  secure  a  good  finish.  Careful  car 
measurement  of  several  days'  duration  at  frequent  in- 
tervals was  made  to  secure  these  figures.    The  plaster  used 
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was  doubly  oxpciisivt'  in  that  it  is  not  effcctivo  in  giviii^f 
taii<nble  yardage.  During  the  1915  season  tlie  madiinc; 
handled  the  same  size  of  gravel  without  plaster,  and  a 
larger  size  eould  have  been  used  if  well  graduated.  Im- 
niediatelv  on  re.suming  hand  work  late  in  1915,  1-in. 
"ravel  was  used,  with  which  no  ])laster  was  necessary. 
The  machine  lays  practically  the  required  thickness  with- 
out adjustment. 

DkI'-ECTS    -VXD    AdVANTAGHS    01''    THE    i\lA('IIIXE 

The  machine  as  used  was  defective  in  several  ways,  but 
owing  to  the  distance  from  extensive  markets  no  attempt 
was  made  to  improve  it.  The  bottom,  entirely  too  light 
ill  the  lirst  place,  gradually  worked  out  of  shape  and  at 
one  point  finally  wore  through.  This  defect  introduced 
a  tremendous  strain  on  the  traction  cable  and  drum,  and 
frequent  trouble  resulted.  The  machinery  as  finally  in- 
stalled was  eli'ective  and  rugged,  and  in  perfect  condition 
at  the  end  of  the  season.  Certain  improvements  should 
produce  a  machine  even  more  effective.  A  change  in  the 
tractive  method,  machine  tamping,  a  provision  for  finished 
bank  inspection,  an  improved  method  of  charging  the 
hopjier,  and  ])roper  construction  to  adapt  the  machine 
rapidly  to  varying-sizcd  canals  are  the  principal  changes 
required. 

It  appears  feasible  to  use  this  machine  to  line  much 
larger  as  well  as  smaller  canals;  to  use  it  in  concrete- 
highway  construction,  inserting  a  plaster  hopper  if  neces- 
sary; and  to  lay  asphaltic  concrete  with  the  use  of  steam 
for  power  and  heat.  Its  use  in  highway  work  seems 
I)articularly  attractive,  the  additional  mixing  feature 
removing  the  danger  from  a  defective  batch.  For  this 
work  the  machine  would  be  hardly  more  than  a  trailer  for 
a  mixer  equipped  with  a  slow  traction ;  or  better  perhaps, 
the  concrete  would  be  supplied  from  mixing  stations 
spaced  perhaps  a  mile  apart,  thus  doing  away  with  ex- 
cessive plant  for  rapid  progress. 

Construction  of  this  machine  was  authorized  by  A.  P. 
Davis,  Director  and  Chief  Engineer,  United  States  Re- 
clamation Service,  Washington,  D.  C,  and  E.  G.  TTopson, 
Consulting  Engineer  for  the  Service,  Portland,  Ore. 
H.  D.  Newell  is  project  manager  at  Hermistoii,  Ore. 
Much  of  the  work  in  designing  and  building  this  machine 
was  done  by  W.  N.  Rees,  Hermiston,  Ore.,  who  shares 
with  the  writer  the  patent  rights. 
if. 

A  joint  con\'ention  of  the  Illinois  Society  of  Engineers 
and  the  Illinois  Section  of  the  American  Water-Works 
Association  was  held  at  Urbana,  111.,  Jan.  25  to  28. 

Four  papers  dealt  with  the  softening  of  water,  in- 
(luding  plants  at  the  Chicago  stockyards  and  for  Hins- 
dale, 111.  This  village  of  3,000  people  is  now  treating 
a  very  hard  well  water  with  lime  and  soda  ash  at  a 
total  cost  of  5.9c.  per  1,000  gal.,  with  the  result  of 
almost  eliminating  the  use  of  bottled  water  for  drinking 
purposes  and  of  reducing  the  expense  for  soap  at  laundries 
and  for  boiler  compounds  and  boiler-repair  work. 

The  activated-sludge  ))rocess  for  sewage  treatment  was 
described  by  Dr.  Edward  Bartow,  Urbana,  III.,  and 
T.  Chalkley  Ilatton,  of  Milwaukee,  abstracted  elsewhere 
ill  this  issue. 

An  interesting  exanii^le  of  sewage  treatment  for  small 
towns  is  at  Pana,  111.,  where  treatment  was  made  necessary 


by  stream  pollution.  This  new  plant  is  designed  to  meet 
the  requirenK'iits  of  a  population  of  4,000.  It  consists 
of  a  double-compartment  settling  tank,  automatic  dosing 
tanks,  trickling  filter,  secondary  or  humus  tank  and  a 
sludge-drying  bed.  The  cost  (including  land,  legal  fees, 
engineering  and  supervision)  was  about  $:j  1,000,  and  the 
cost  of  operation  is  expected  to  be  less  than  .$100  per 
}ear. 

Oiling  the  black-soil  roads  of  Illinois  is  keeping  them 
in  good  condition  at  low  cost  for  eight  or  nine  months 
of  the  year.  One  of  the  engineers  of  the  Illinois  Highway 
Department  pointed  out  that  if  such  roads  are  to  be 
maintained  in  good  condition  they  must  be  treated 
annually.  He  advocated  a  light  application  of  sand  after 
the  oil  to  improve  the  surface  and  suggested  the  possi- 
bility of  applying  a  well-grouted  brick  surface  on  oiled 
roads  when  the  traffic  becomes  heavy. 

CoNcnETE  Pavement  Unsatisi-a(toi!y 

Unsatisfactory  experience  with  one-course  reinforced- 
concrete  ])avement  was  described  by  Mr.  Lohman,  city 
engineer  of  Champaign,  111.  The  poor  results  were  due 
largely  to  insufficient  care  in  laying  and  to  having  the 
work  done  late  in  the  fall,  when  atmospheric  conditions 
were  unfavorable.  The  concrete  was  not  mixed  long 
enough  and  was  usually  too  wet,  because  the  men  could 
handle  it  easier.  No  precautions  were  taken  to  protect 
the  finished  surface  from  suu  and  wind,  except  that 
it  was  sprinkled  occasionally.  Owing  to  the  demands  of 
merchants  the  streets  were  opened  to  traffic  before  the 
concrete  was  properly  cured.  Under  such  conditions  the 
raveling  and  scaling  of  concrete  was  to  be  expected. 

The  difficulties  of  securing  a  permanent  and  economical 
paving  on  street-car  tracks  were  outlined  by  R.  F. 
Palmblade,  chief  engineer  of  the  Peoria  Ry.  Concrete 
is  not  used  under  the  ties,  but  is  used  under  the  paving, 
so  that  it  incloses  and  retains  the  bed  of  stone  or  gravel 
ballast.  Trouble  due  to  vibration  of  rail  joints  is  being 
eliminated  by  welding  the  rails  and  grinding  the  weld 
to  a  level  surface. 

DitAixACiE  and  Surveying  Pr.oiiLEMs 

The  relations  of  both  surface  and  underground  waters 
to  drainage  of  land  were  presented  in  two  separate  papers. 
Mr.  Brooks,  Kansas  City,  discussed  tile  drainage  as  a 
protection  of  land  from  erosion  by  surface  water.  Mr. 
Chamberlain,  Pittsfield,  111.,  brought  up  the  question  of 
the  escape  of  water  from  drainage  ditches,  etc.,  by 
seepage.  He  referred  to  investigations  by  the  Dejiartment 
of  Agriculture,  and  in  this  connection  Prof.  F.  H.  Newell, 
University  of  Illinois,  outlined  tests  carried  out  by  him 
while  Chief  Engineer  of  the  United  States  Reclamation 
Service. 

There  was  an  unusual  number  of  papers  on  surveying, 
mostly  on  the  technical  aspects  of  the  subject.  It  was 
shown  that  surveying  is  becoming  more  and  more  a  branch 
of  engineering.  It  was  suggested  that  the  long-proposed 
licensing  of  surveyors  should  be  embodied  in  a  systematic 
scheme  for  the  licensing  of  engineers. 

Paul  Hansen,  engineer.  State  Water  Survey,  Urbana, 
111.,  was  elected  ])resident  of  both  societies.  Edward 
Bartow,  director  of  the  Illinois  Water  Survey,  Urbana, 
was  chosen  as  secretary  of  the  Illinois  Section  of  the 
American  Water-Works  Association.  The  Illinois  Society 
of  Engineers  reelected  as  secretary  E.  E.  R.  Tratman. 
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A  Fallacy  in  tHe  Design  of 
Relainin£(  Walls 

\\\    tiii.iii:iri    I).   I''isii* 

III  tlic  ii(it'|»lc(l  niclliiid  uT  aiiiilv/iiij,f  tlir  strt'sscs  in  ii 
i:iiitilt'\('r  ri'liiiiiiiifj  \\:ill  llic  MTliciil  i(>iii|»)iiciil  of  tlu' 
cailli  llinisl,  as  coiiiiiiilril  li\'  llaiikiiic's  roniiiila.  is  as- 
siinu'd  lo  lie  ilisi  liliiilccl  niiirnniil\  omt  llic  irar  I'lmliiiL;' 
I'liiitili'Vcr.  'I'lif  inlldwiiiL;  analysis  shows  this  assiiiii|i|  ion 
to  U'  erroiiooiis. 

Let  lis  outlitU"  llic  (■iistoiiiarv  proccdiirc  lor  analyziiifi 
ihc  roar  footiii^  of  a  rantilcvcr  wall  to  support  a  slopiii;; 
larth  bank.  A  tentative  (i('si<>:ii  of  section  iiavinif  liccn 
iiuuk",  tho  hasc  pressures  are  calculated  as  follows: 

Tlie  wei}j;ht  of  concrete  and  its  moment  about  the  heel  P 
(Fi*j.  1)  are  calciilaleil  ;  also  the  weifjhl  of  earth  in  the 
trapezoid  AHFAI  and  its  inonieiit  about  IK  'I'lie  vertical 
and  horizontal  components  of  the  thrust  of  earth  ajjainst 
the  vertical  section  (!l)  are  obtained  from  the  fonnulas' 
r  =  1/2  I-  w  //j-  sin  e,  and  P  —  1/2  ^'  "'  ''i"  cos  0,  the 
latter  acting  at  heiglit  i/i/'i  above  the  base.  'Die  total  ver- 
tical load  on  tho  foundation  is  then  the  sum  of  the  weii^ht 
of  concrete,  the  weiglit  of  earth  and  V,  the  vertical  com- 
ponent of  the  i>arth  tlirust.  The  center  of  pressure  is  at 
A  horizontal  distance  from  the  heel,  found  by  dividing 
the  sum  of  the  moment  of  concrete,  the  moment  of  earth 
and  the  moment  of  P  by  the  total  vertical  load ;  that  is, 
Distance  from  heel  to  center  of  pressure  = 
Mc  +  Me  +  l  MP 
HV  +  We  +  I 
This  center  of  foundation  })ressure  may  lie  somewhat  out- 
side the  middle  third  of  the  base  without  danger  to  the 
structure:  in  that  case  the  pressure  will  vary  uniformly 


The  \ar\iiig  downward  pressure  on  the  cantilever,  ow- 
iii;;  lo  III.'  weigiit  of  earth  MiFJl  and  the  wei^dit  of  eon- 
eiete  in  ihe  cantilever  itself,  is  fouiul  in  the  obvious  way. 
The  ell'ecl  of  the  vortical  component  of  earth  pressure  liaH 
now  to  be  considered.  It  is  here  that  the  method  generallv 
ciiiplovcfl  is  at  fault:  the  vertical  conipoiient  of  the  total 
earth  IhinsI  on  the  section  (IE  is  considered  to  lie  trans- 
ferreil  to  the  foot  in^cant  ile\er  and  uniformly  distributed 
over  it. 

The  fallacv  hecomes  apparent  when  it  is  observed  that 
the  earth  thrust  on  HI''  is  transmitted  paralli'l  to  the  slop- 
ing surface  of  the  till  until  it  acts  against  the  wall  AH 
and  is  taken  up  In  the  concrete  and  steel  in  the  vortical 
stem.  \o  part  01  component  of  this  tlirust  can  bo  trans- 
mitted  tbrcuigh  the  earth  below  the  line  A'/y,  which  is  paral- 
lel to  (!.\  and  to  the  (lireetion  of  tlie  earth  thrust.  The 
footing  cantilever  therefore  does  not  carry  any  part  of 
the  thrust  against  (IF.  'i'he  thrust  against  FF  is  trans- 
ferred to  the  footing  along  its  to|)  surface,  the  intensitv 

decreasing  uniformly  from  /■  //•  (li  -f-  r)    ,/,,at  F  to  k  w  li 

.  .,  at  H:  this  pressui-e  is  parallel  to  /''//,  and  the  inten- 
sity is  expressed  in  pounds  per  foot  of  distance  along  EB. 
To  obtain  the  intensity  of  the  vertical  component  of 
this  pressure  and  at  the  same  time  to  express  it  in 
pounds  per  foot  of  horizontal  projection,  multiply  the 

BE 

above  expressions  by  s\n  6—j  .    We  then  find  that  the 

vertical  pressure  on  the  cantilever,  due  to  the  eartli  thrust 
on  FF,  varies  in  intensity  from  /r  w  (h  -\-  c)  j  sin  6  at 

c 
E  to  k  w  li  J  sin  6  at  B,  in  pounds  per  horizontal  foot. 

If  we  represent  by  x  the  horizontal  distance  from  D 
to  a  variable  point,  the  general  expression  for  the  vertical 

a-c        '] 


pressure  is  /,■  v  (li  -f-  c)    j  sin 


kw 


b-i 


\b 

nn  B     - 


{h  +  c) 


.   The  shear  caused  bv  this 


The  bending  mo- 


pressure  is  its  first  integral  between  0  and  .r,  and  equals 
l/>  /.•  XV  ^  sinOx  [—  {h  +  c)  — 

'"       0^  L  ^ 

ment  is  the  next  higher  integral  between  6  and  x,  and 


FIGS.    1    AXD    2.      DIAGRAMS    ILLUSTRATING    RETAINING- 
WALL   THEORY 

Pig-.  1   (at  left) — Analysis  of  cantilever  retaining  wall      Fig.  2 
(at  right) — Application  of  theory  to  actual  wall 

from  the  maximum  at  the  toe  T  to  zero  at  a  certain  dis- 
tance inside  the  heel  D.  The  center  of  pressure  may,  on 
the  other  hand,  lie  inside  the  middle  third  of  TD,  in 
which  case  the  pressure  will  vary  uniformly  from  a  maxi- 
mum at  r  to  a  minimum  at  T).  In  either  case  the  varia- 
tion of  foundation  pressure  on  the  rear  footing  cantilever 
is  readilv  found. 


*28  West  39th  St.,  New  York  City. 

^In    these    formulas,    k    is    Rankine's    coefficient    for    active 

—     1/  cos'     9 


thrust   of  earth,   and   K    =    cos  V 


cos'     <^ 


cos  9-\-  V  cos'  8  —  cos'  <f 
where  0  is  the  angle  of  internal  friction  of  the  earth  and  0  is 
the  angle  of  inclination  of  the  surface  of  the  earth  fill;  w  is 
the   unit   weight   of   earth. 


equals  ^.{;  k  iv  j^  sin  0 

It  is  to  be  borne  in  mind  that  these  expressions  account 
c/nly  for  the  vertical  component  of  the  thrust  transmitted 
to  EB ;  the  horizontal  component  affects  the  shears  in  the 
cantilever,  but  in  such  a  way  as  not  to  matter,  while  it 
decreases  the  bending  moments,  sometimes  considerably. 
In  those  rare  cases  where  the  bending  appears  to  be  the 
controlling  element,  the  decrease  in  bending  moment  ow- 
ing to  the  horizontal  component  may  be  investigated. 
(The  foregoing  remarks  concerning  the  horizontal  com- 
ponent may  be  applied  as  well  to  the  horizontal  reaction 
of  the  foundation  along  the  bottom  of  the  rear  footing.) 

There  is  one  other  load  acting  upon  the  footing  canti- 
lever— the  earth  thrust  against  the  end  ED.  The  horizon- 
tal component  of  this  thrust  need  not  be  considered.    The 

vertical  coni])oncnt  is  equal  to  l/o  k  iv  sin  0  {G  D  —  G  E) 
or  k  w  sin  6  e  lli^    —   -  j  ;  this  induces  a  constant  shear 


February  10.  l!)l(i 


ENGINE  E  TU  N  G     N  1^:  W  S 


269 


in  the  caiitilcvcr  and  a  \arial)lo  Ijondiiig  nioinLMil  cijual  to 
llic  slicar  niultiplii'il  by  .r. 

Trmi-  1)i:si(!x  ok  a  Footing 

Tliis  conijjletos  the  analysis  of  the  cantilever  footing. 
'I'he  shear  and  bending-moment  curves  for  any  particnhir 
case  can  be  constructed  from  the  results.  A  trial  design 
of  the  footing  may  then  l)e  tested  by  plotting,  to  the  same 
axes  and  scales,  the  lines  of  allowable  shear  and  allowabk' 
bending  moment,  based   on  the  ordinary   formulas   foi' 


a  point  O.CO  ft.  in  fionl  of  I).    'I'bc  ciiuation  of  slicjir  for 
this  j)i-essure  is  then 


-10 
FIG.    3 


DIAGRAM    .SHOWING    STRESSES    IN    FOOTING 
CANTILEVER    OP    RETAINING    WALL 


concrete  beams.  If  the  footing  cantilever  has  a  trapezoidal 
section,  the  line  of  allowable  shear  is  a  sloping  sti'aight 
line,  and  the  moment  line  is  a  segment  of  a  parabola. 
(Notwithstanding  statements  to  the  contrary,  it  is  insuffi- 
cient to  test  only  the  section  BG  for  bending,  for  the 
Ifending  moment  varies  less  rapidly  than  the  s(|uare  of  x.) 

The  method  of  computation  which  this  article  is  in- 
tended to  discredit  is  not  to  be  regarded  as  justifiable  on 
the  ground  of  simi)li(ity,  or  because  it  errs  on  the  side 
of  safety,  for  the  results  are  wrong,  not  approximate. 
Neither  may  the  uncertainties  of  the  theory  of  earth  pres- 
sure be  taken  as  an  excuse  for"  improper  assumptions; 
I'ankine's  laws  having  been  adopted  as  a  basis  for  analysis, 
tiiey  must  be  followed  consistently. 

The  footing  cantilever  of  the  wall  shown  in  Fig.  2  lias 
been  analyzed  for  illustration.  All  data  are  given  on  the 
drawing,  except  the  following:  Unit  weight  of  earth, 
w  =  100  lb.  ])er  cu.ft. ;  concrete,  I.jO  lb.  per  cu.ft. ;  angle 
of  internal  friction  of  earth,  0  =  (9  =  33°  42'.  It  fol- 
lows that  k  =  cos  e  =  O.S;32.  The  intensities  of  the 
earth  thrust  at  several  depths  arc  shown  on  the  figure.  The 
total  vertical  load  on  the  foundation  is  found  to  be  35,140 
lb.  and  its  center  of  pressure  to  be  7.53  ft.  from  D.  It 
follows  that  the  normal  pressure  between  footing  and 
foundation  varies  from  6,740  lb.  per  sq.ft.  at  T  to  zero  at 


'^y  = 


6,740 


(a;  — 0.6)^* 


2(11.0  —  0.6) 

'i'he  shear  due  to  weight  of  footing  and  of  earth  above 
it  is  given  by  the  expression  -Vw  =  -f  a;  (2,562  —  26  a;). 
The  shear  due  to  the  vertical  component  of  earth  thrust, 
accounting  for  the  thrust  on  Kl)  as  well  as  that  on  FE, 
is  expressed  by  .S'j,  =  -f21.2.T  (49.6  —  a;)  +  1,408. 
All  of  the  expi'essions  for  shear,  integrated  between  o  and 
X,  give  the  corresjKjnding  bending-moment  e<|uation8. 

in  Fig.  3  are  plotted  curves  of  the  shears  computed  from 
the  foregoing  formulas:  also  the  curves  of  resultant  shear 
jHid  resultant  bending  moment.  The  lower  of  the  two 
lines  shown  in  dots  and  dashes  gives  the  shear  due  to  earth 
thrust,  computed  by  the  improper  method;  its  equation  is 
Sv^  —  2,170.c.  The  upper  dot-and-dash  line  gives  the 
resultant  shear  by  the  impro|)er  method:  it  is  seen  to  be 
considerably  higher  than  the  true  curve.  The  straight 
line  drawn  in  dashes  rejjresents  the  allowable  shear  in 
the  footing  as  designed,  according  to  the  expression  vhjd, 
where  v  =  40  lb.  per  s(|.in.,  h  =  12  in.,  ;'  =  0.87,  and  d  = 
tiiickness  of  footing  minus  11/2  in.  for  steel  protection.  It 
will  be  noticed  that  if  the  footing  were  designed  for  the 
shears  indicated  by  the  dot-and-dash  curve,  it  would 
have  to  be  made  much  thicker;  the  resulting  waste  would 
1)0  only  partly  offset  by  the  saving  from  reducing  the 
bending  moments  in  the  stem. 

The  two  lowest  curves  in  Fig.  3  show  the  resultant  mo- 
ments in  the  cantilever,  the  full  line  being  according  to  the 
true  method.  In  this  case,  as  is  usual,  the  bending  mo- 
ments are  not  high  enough  to  aifect  the  design. 


Reor^Siimass^ttlOBa 

The  liveliest  discussions  at  the  thirtieth  annual  meeting 
of  the  Canadian  Society  of  Civil  Engineers  (held  in 
Montreal,  Jan.  25  to  27)  centered  in  the  topics  related 
to  organization.  The  debates  on  reorganization  were 
inspired  by  a  series  of  proposed  amendments  to  the 
society's  by-laws;  some  of  these  were  proposed  by  western 
members  and  some  by  the  council  of  the  society.  All  the 
so-called  "British  Columbia"  amendments  were  lost,  but 
the  council's  amendments,  aimed  in  the  same  direction, 
were  carried.  The  leading  ones  provided  that  (a) 
members  must  be  30  years  old,  engaged  in  engineering 
for  12  years  and  in  responsible  charge  of  work  for  5  years ; 
(b)  the  officers  shall  compri.se  a  president,  four  vice- 
presidents,  secretary,  treasurer,  and  24  members  of  the 
council,  the  secretary  and  treasurer  to  be  appointed  l)V 
the  council  and  have  a  vote  in  the  council;  (c)  the 
secretary  shall  be  the  general  executive  officer,  collecting 
the  moneys,  certifying  the  expenditures  and  having  charge 
of  the  society  house;  (d)  the  organization  of  provincial 
divisions  is  to  be  completed. 

The  outcome  of  all  the  reorganization  discussion  was 
the  provision  for  a  special  committee,  elected  by  the 
districts  and  having  the  apportionment  of  members  in 
the  same  proportion  as  that  of  members  of  the  council, 
to  study  the  needs  of  the  society  and  the  revision  of 
by-laws  to  meet  the  needs.  The  committee  has  to  report 
to  the  council  by  Sept.  1  ;  and  the  report  goes  to  the 
membershi])   within    30   days,   so   that   the   next   annual 
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iiu't'linii'  cini  |Miii|ii(r  .-1111(111.  Il  i>  csiMcli'il  lluu  lln- 
will    cvriil  iiiill\     iT^nll     III    |lnl\|(||||^    \\iv   ;i    srcfclii  r\    wliii 

sllllll     <i\\f     lll>     entire     llllle     In     llle    scielely     !lll(l     ill     ei\|||M 

nii'iiiiiei's  (iiilMcle  llie  li(Hiie  (  \l niil  ri-a I  )  district  j,'ri'iilei' 
|i;il'tiei|ml  idli    ;ili(|    i-e-|H)ii -I  lil  1 1 1  \    III    I  lie  m  jcicly's  llctlvit  ies. 

The  ;ll  lellililllce  ,||  llie  nilllllill  llieelili;;  WHS  lliinill  :i 
lliird  lieluw  iinini;il  due  |()  rni.'iiieiii!  (Icpi'i'ssidii  iiiid 
iiH'iiihcrs  heiiii;  in  iniiitiirv  scrv  i('<'.  The  ciilertHiiiinenl 
j'l'iitnres  were  ediilined  to  a  siiKiker,  an  infoi'Mial  dinner 
and   (iiic  e\enrsi(iii. 

Till'  re|i(i|'t  (if  llie  (reasni'er  ami  linaiiee  edinniittee 
sliDWod  till'  e\il  ell'eels  (d'  hard  limes  and  war  nn  the 
Ircasurv.  The  iiropused  JI'Ki  es|ienditiires  lia\e  heeii 
eiil  Troin  $-.'(),()()0  to  .$U;,(;()(),  t.>  meet  an  i'\|)e(led  drop 
ill  inei.me  I'rnin  $-.'-?,()0()  \n  $1  .■).()()().  The  re|M,rl  of  the 
(Oiineil  sliiiwi'd  a  tdtal  nieinliershi|)  ni'  .'S.Oili,  (d'  wIkiiii 
:!(!;)  had  ciiteri'd  militarv  ser\  iee  and    !•'!  had   heeii    killed. 

Satisl'actorv  projjirrss  in  limlier-  and  water-resdurecs 
iint'sti.LTations  and  in  the  aiceptanee  df  Idwn-plaiinin.u', 
also  the  disciuery  id'  phusphale,  wei'e  repurled  l;y  the 
Conservation  Comiiiiltee. 

A  specification  I'lH'  port  land  eement  was  repdi'teil  hy 
a  special  coniniitlee  and  adopted,  'i'he  teatures  are:  A 
fineness  rejection  requirement  of  8%  on  a  100  sieve 
and  25%  on  a  200  sieve;  initial  set  after  ;]0  niin.  and 
final  set  after  1  hr.  and  witliin  10  hr. ;  tensile  strength  of 
neat  eement,  175  lb.  per  sq.in.  after  24  hr.,  500  lb.  in 
7  days  and  600  lb.  in  28  days.  It  will  be  noticed  that 
tliese  requirements  arc  the  same  as  those  adopted  by  tlie 
American  Society  for  Testing  l\laterials,  the  standard 
American  specification.  The  Canadian  specification  fol- 
lows the  American  in  intent  though  not  in- wording. 

The  Committee  on  Steel-Bridge  Specifications  reported 
progress  in  framing  standard  specifications  and  ho]ied  to 
present  a  final  report  in  another  year.  The  Committee 
on  General  Clauses  in  Specifications,  which  had  had  its 
1915  report  referred  back  to  it,  reported  that  it  could 
not  formulate  clauses  generally  applicable  to  all  sorts  of 
work  and  could  only  prepare  them  for  a  few  specific  fields 
like  excavating,  structural,  etc.  It  was  asked  to  proceed 
on  such  lines. 

The  Committee  on  Eoads  and» Pavements  presented  a 
scheme  for  classifying  traffic  on  roads — light  and  heavy 
liorse-drawn  steel-tired  vehicles;  rubber-tired  pleasur'i 
automobiles  and  motor  trucks;  steel-tired  self-propelled 
vehicles;  light,  medium  and  heavy  travel.  Forms  were 
recommended  for  reporting  tlie  history  of  pavements  and 
the  traffic  thereon. 

The  Committee  on  Sewage  Disposal  and  Sanitation 
repiorted  a  plan  for  imjtroving  provincial  public-health 
acts  by  requiring  three  engineer  members  on  the  provincial 
boards,  by  requiring  that  plans  for  sewerage  and  water- 
works be  approved  by  provincial  boards,  by  outlining  the 
necessary  scope  of  the  plans  submitted  and  by  giving  the 
boards  jurisdiction  over  operation. 

The  society  adopted  a  resolution  urging  on  the  Domin- 
ion Government  cooperation  witli  the  society  in  the  proper 
development  of  the  engineering  branches  of  military 
service,  asking  that  engineers  be  not  drafted  into  other 
branches  of  service  and  that  adequate  engineering  train- 
ing and  experience  be  required. 

The  society  elected  as  its  president  for  the  year  1916 
G.  H.  Duggan,  Chief  Engineer  of  the  St.  Lawrence 
Bridge  Co.,  Montreal ;  and  as  vice-president,  T.  H. 
White,    Chief    Engineer,    Canadian    JSTorthern    Eailway. 


A  Cornmpositle  SftanaaSpipe 

A     -leel     :~laililplpi'    cjii     a     rei  1 1  fdreed  (dlierel  i'     hasc     has 
heell    creeled    at     llle    S|ee||<,||,     I'ellll.,    plant     df    the     I'ellll 
>\l\ania     Steel     Cn.       'I'he     hei,L;lll      Id     wllieh     the     Cdlicivte 

ha>e  uas  carried  wa.-  lived  liy  Hie  limit  to  which  male 
rial  cdiild  \tf  raised  eeoiidmically  with  the  eqiiipineiit  at 
hand.  The  iiasc  is  rciiiforced  \i,  prevent  Inii^ting  and  to 
dhv  iaie  --hrinkagc  cracks. 

Wind  pressure  is  resisted  by  means  of  twelve  l-Yj-iii. 
aiiehdr  holts  passing  Ihrongii  angle  lugs  riveted  to  the 
^liell  and  e\teiidiii;;  down  iiipi  the  concretes,  as  sliown  in 
I  he  sketch.  The  ((niercte  in  the  port  idii  of  the  liase  ^iili 
jeclcd  to  the  direct  pre>siirc  df  the  water  was  made  of 
loiir  paris  of  crn  IhmI  lime-.1onc.  two  parts  of  limcstom 
M-rci'iiing.--  and  oiic  part   of  cemenl. 

'I'd  pre\cnt  craikinii  from  loo  rapid  ilrying,  the  iiollow 
was  lillccl  with  water  and  the  outer  surface  was  kept  wet 
lor  several  days  alter  the  forms  were  removeil.  To  guard 
against  leaka;;e  from  a  possihlc  separation  of  the  shell 
from  the  concrete  on  account  of  dilfcrcnce  in  expansion 
of  the  two  materials,  hot  asphaltmii  was  placed  hetweeii 
the  shell  and  tiic  c(jncrete. 

C.  1*.  Turner,  Chief  Engineer  of  the  Pennsylvania  Steel 
Co.,  stated   in  the  "Journal"  of  the  Engineers'  Society 


De+ail  of  Joint 
betw.  Srt-eel  and 
Concre+e 

STEEL,   STANDI'U'E    ANCHORED    TO    CONCRETE    BASE 

of  Pennsylvania  that  with  the  standpipe  filled  there  wa  • 
scarcely  an  indication  of  seepage  through  the  concrete 
and  none  whatever  between  it  and  the  shell  or  the  pipes. 
Beyond  care  in  mixing  and  in  placing  the  concrete,  no 

waterproofing  was  aftcinpted. 

Hollow  Concrete  BlockN  liavc  been  largely  used  in  the 
construction  of  Government  buildings  for  the  Panama  Canal 
A  total  of  230,000  blocks  had  been  made  in  the  concrete-block 
plants  at  the  end  of  1914.  Most  of  the  blocks  turned  out  are 
12x12  in.  by  3,  4,  6  and  S  in.,  but  a  few  12xl6x8-in.  blocks 
have  been  made.  The  average  cost  per  block  of  about  47,000 
blocks  turned  out  by  the  plant  in  April,  May  and  June,  191.5. 
was  S.7c.  per  block.  This  cost  Includes  an  arbitrary  charge  of 
3c.  for  interest,  depreciation,  etc.,  on  the  plant  used  in  manu- 
facture. 
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K.osi.dl  of  Me'syy  Type 

There  have  been  many  attempts  made  to  cover  con- 
crete pavement  with  a  thin  carpet  coat  of  bituminous 
material,  but  the  results  have  been  very  unsatisfactory, 
with  the  sinjile  notal)le  exception  of  tiie  as])halt-coate(l 
concrete  roads  built  by  the  California  Highway  Com- 
mission. The  most  recent  and  apparently  one  of  the 
most  successful  attempts  to  build  a  bituminous-car])ete(l 
concrete  pavement  is  the  work  done  by  the  llassam  Pav- 
iii"-   Co.,  of  Worcester,    .Mass.,   which   uses   a   patented 


be  nnxed  in  the  same  mixer  as  used  for  the  cement  grout, 
which  is  a  horizontal  trough  with  revolving  paddles  on  a 
horizontal  siiaft.  Tiie  cement,  sand  and  stone  are  mixed 
dry  and  the  asphalt  emulsion  added,  or  according  to  tht> 
patent  specifications,  the  stone  may  first  be  covered  with 
the  asphaltic  cement  and  the  .sand  and  portland  cement 
subsequently  added.  The  wet  mixture  has  about  the 
consistency  of  ordinary  cement  con(Tete. 

The  asphaltic  cement  consi.sts  of  asphalt  heated  and 
fluxed  with  tlie  necessary  amount  of  asphaltic  oil.  About 
80%  of  this  comi)osition  is  mixed  with  20%  of  cotton- 
seed oil,  caustic  potash  and  water  to  form  an  enmlsified 


RoUing  Ha 


ii-L^riiiii ,  ,1    li;is.>  Applying-  the  Bi-oo-mac   suifacc  X'irw    nf   (inislUMl    pavement 

LAYING  BI-CO-MAC  CONCRETE  PAVING  ON  A  STREET  IN  PORTLAND,  MAINE 


process  under  the  trade  name  of  "Bi-co-mac."  Russell 
St.,  in  the  city  of  Worcester,  was  paved  in  this  manner 
in  1914  and  is  in  very  satisfactory  condition.  It  is  a 
residence  street  bordering  Elm  Park,  an^  the  traffic  is 
not  heavy. 

The  new  pavement  construction  is  covered  by  eight 
patents,  six  of  which  were  issued  in  1906  and  1907  to 
Walter  E.  Hassam,  of  Worcester,  and  two  in  1913  to 
William  T.  Headley,  of  Philadelphia.  The  former  deal 
with  the  construction  of  the  concrete  base  and  the  latter 
with  the  bituminous  top. 

The  concrete  base  is  of  cement-grouted  broken  stone 
made  by  placing  a  layer  of  stone  on  the  rolled  suhgrade, 
thoroughly  rolling  it  and  then  filling  the  voids  with 
portland-cement  grout  and  rerolling  the  wet  mass  to  con- 
solidate it.  This  process  is  covered  by  the  Hassam 
patents  819,652  and  851,625.  The  subsequent  patents — 
861,650;  861,651;  890,902  and  912,125— c-over  the  roll- 
ing in  of  a  top  course  of  screenings,  a  reinforced  pave- 
ment of  the  same  type  and  the  constniction  of  a  grout- 
mixing  machine. 

The  top  wearing  surface,  about  an  inch  thick,  is  a  mix- 
ture of  cement  concrete  and  an  emulsified  asphaltic 
cement.  The  concrete  is  mixed  with  an  excess  of  stone  or 
other  coarse  aggregate  so  that  the  mortar  does  not  fill 
all  the  voids.  The  remaining  voids  are  filled  with  the 
emulsified  asphalt.  The  resulting  material  is  claimed 
to  be  a  resilient  waterproof  concrete,  which  it  is  apparent 
is  a  hybrid  between  ordinary  cement  concrete  and  asphal- 
tic concrete. 

The  mixture  for  the  top  coat  consists  of  the  following : 
1  cu.yd.  of  •"'/i-in.  crushed  rock,  i/^  cu.yd  of  clean  sand, 
166  lb.  of  Portland  cement  and  57  gal.  of  asphalt  emulsion 
known  as  Bi-co-mac,  diluted  with  20%  of  water;  the 
percentages  are  61,  27,  1  and  8  respectively.     These  may 


asphaltic  cement,  which  can  be  diluted  to  any  extent  with 
cold  water  and  mixed  cold. with  the  concrete  aggregates. 
This  combination  is  covered  by  patents  1,0;35,787  and 
1,045,286,  issued  to  William  T.  Headley,  of  the  Headley 
Good  Roads  Co.,  Philadelphia,  in  November,  1912. 

The  Hassam  concrete  base  is  constructed  as  described 
above,  except  that  instead  of  flushing  the  stone  with 
grout  ^he  grout  is  brought  to  within  I/4  in.  of  the  top  of 
the  stone.  On  top  of  this  the  1-in.  wearing  surface  is 
idaced  before  the  concrete  base  has  set,  and  then  the 
pavement  is  rolled  with  a  steam  roller.  If  this  final  roll- 
ing fails  to  flush  sufficient  asphaltic  cement  to  the  top  to 
])roduce  a  tight  surface,  a  flush  coat  of  the  Bi-co-mac 
is  a])plied  and  covered  with  screenings  or  coarse  sand. 
Traffic  must  be  kept  off  the  finished  pavement  for  at 
least  five  days. 

A  cross-section  of  the  completed  pavement  shows  an 
irregular  line  between  the  cement  concrete  base  and  the 
black  asphaltic-concrete  surface  coat.  The  pavement  is 
claimed  to  combine  the  good  qualities  of  both  cement  con- 
crete and  asphaltic  concrete.  The  cost  is  apparently  not 
much  in  excess  of  plain  concrete.  The  pavement  in  Rus- 
sell St.,  Worcester,  cost  $1  per  sq.yd.,  but  this  was  a  spe- 
(  ial  price  in  order  to  introduce  the  pavement. 
■*■ 

Anthraoite-Coal  Shortage — The  United  States  Geological 
Survey  publishes  the  opinion  that  a  2%',y  reduction  in  the 
Pennsylvania  anthracite  output  (79,100,000  tons  in  1915 
apainst  81,100,000  tons  in  1914)  is  due  to  the  fact  that  "con- 
sumers have  not  laid  in  their  winter  supply  in  advance  to  the 
same  extent  as  formerly,  and  the  retailers  have  been  equally 
laggard  in  placing  their  orders,"  this  in  spite  of  warnings  of  a 
coming  scarcity.  The  discount  rates  for  summer  purchase 
did  not  stimulate  the  same  amount  of  advance  buying  in 
19in  as  in  previous  years.  The  capacity  of  the  mine  storage 
yar.ls  has  been  taxed  to  the  utmost  to  take  care  of  the  sur- 
plus output. 
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SiWO/'SiS — Till'  shfji  iiKiinildiiis  lluil  honlrr 
llif  filaiiis  on  irliirh  .s7f(//(/.s'  llir  I'Uij  of  Los  Aiij/clrs 
arc  ttulijoci  to  hvanj  rainfalls  tlurini/  Ilir  ifitiler 
nioiillis.  Thr  irsiill  is  a  icnj  lirnvij  flood  dis- 
rliar(/c,  irhirli  in  Ihr  irinhr  of  lUIJ,  ilid  over 
$10. 000. (too  irorlli  of  doniaiir  In  Los  Anf/rlrs  and 
the  coxiulry  around  il.  Another  scriou::  jtmnt 
ornirrrd  on  Jan.  IS.  I'.) In.  .1  hoard  of  cmii.irrrs 
litis  rcconi  mended  iriirl:s  for  flood  jirereiil ion  on 
dijjvrvnl  lines  fnmi  nnij  liillierlo  mlit/ded  In  llie 
United  Slules,  inehidini/  elieel,-  dnins  In  llie  iiniun- 
tain  vallei/s  and  n'orli-s  for  s/irendhn/  llie  irnter  on, 
tlie  dehri.'i  cones  nl  llie  nioulli  of  I  he  nuiiinlain 
riinons. 

Ill  Fol)niarv,  1!)I4,  a  (lisastruus  Hood  visited  tliu  rcuiuii 
around  Los  Ansjclcs,  Calif.,  causinn-  (laiiia<rc  estimated  at 
over  $10,000,000.  In  April  following,  tlie  I'.oaid  of 
Supervisors  of  tlie  county  appointed  a  board  of  engineers 


In  iii\(>liij;ih'  llic  ciiii>es  |inKliirin,-  the  lloud  aiid  report 
ii|Miii  whal  .-elieiiie  siioidd  he  adiiplcil  |o  |Mnte<|  against 
siiiiiiar  (•a>iiallies  in  llie  Inliire.  'I'lie  engineers  ap- 
I'oMlled  on  lliis  lio:il(|  were  II.  Ilawgood,  Cliarle.- 
T.  iiceds,  ,J.  U.  Lijipineott  and  F.  II.  Olmsted.  Since 
Iliis  appoinlmont  tiio  lioard  has  been  engaged  in  e.\ten- 
i\c  studies,  surveys  and  experimental  \vori<,  as  a  result 
of  whicli  it  lias  recommended  for  adoption  a  plan  of  Hood 
pruliTtiiiii  for  Los  Angeles  County  involving  an  estiinat(!(l 
e\|ienilitnre  in  loiind  numbers  of  .$1  (i, 500, 000. 

The  ((inditiuns  producing  Hoods  in  southern  California 
;irc  so  unusual  and  the  nicliiods  prupnsed  for  overcoming 
them  are  so  unprecedented,  in  American  engineering  jtrac- 
tice  at  least,  tliat  a   full   description   will   he  of  interest. 

l''i.o()i)s  Fi.'i'UjuK.NT  IN  'rill':  Past 

To  those  who  are  unfamiliar  with  the  climatic  condi- 
tions of  southern  California  and  who  have  only  the  lim- 
ited knowledge  that  the  region  is  in  the  arid  zone,  where 
irrigation  is  necessary  to  agriculture,  it  may  .seem  .strange 
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that  this  s(!ction  should  he  ii  serious  suH'erer  from  floods. 
The  records  show,  iiowever,  that  the  disastrous  flood  of 
I!)  14  was  not  an  isolated  phenomenon  hy  any  means. 
.V  study  of  the  records  of  past  high  water  shows  that 
Hoods  in  Los  Angeles  County,  causing  more  or  less  dam- 
iiire,  have  occurred  at  average  intervals  of  314  years  in 
llie  i)ast  half  century.  In  some  of  the  flood  years  more 
than  one  high-water  period  has  occurred.  In  i880-!)(), 
lor  instance,  there  were  four  severe  floods,  one  of  wliicli 
approached  the  record  in  height. 

The  volume  of  water  discharged  hy  tliese  ri\ers  in 
llood,  moreover,  surprises  one  who  knows  that  tiic  riser 
i)eds  are  wholly  dry  for  a  large  part  of  the  year  and  that 
the  average  total  annual  rainfall  at  Los  Angeles  for  a 
period  of  30  years  averages  less  than  16  in.  One  of  the 
streams  to  he  controlled,  the  San  Cahriel  River,  had  a 
flood  discharge  estimated  at  27,000  cu.ft.  per  sec.  in 
1!)14  and  iT.OOO  cu.ft.  per  sec.  in  the  great  flood  of 
ISS-l — and  this  from  a  drainage  area  only  220  sq.mi.  in 
extent. 

High  Mountains  Sued  Water  on  tiik  Plains 

The  topographical  and  climatic  conditions  that  give 
rise  to  this  remarkable  flood  situation  are  very  interest- 
ing and  unusual.  The  City  of  Los  Angeles  and  its 
suburbs  lie  on  a  gently  undulating  plain  that  slopes  back 
from  the  ocean  a  distance  of  some  25  mi.,  with  a  grad- 
ual rise  of  3  or  4  ft.  per  mi.  near  the  ocean  and  15  to  20 
ft.  per  mi.  20  mi.  away,  at  Los  Angeles.  From  tlic 
edges  of  this  plain  rise  a  group  of  steep  mountains,  their 
summits  reaching  an  elevation  of  5,000  to  8,000  ft. 
seamed  and  cut  by  i7inumerablc  valleys.  Some  750  sc|. 
mi.  of  this  high  mountain  area  drains  onto  the  ])lains 
below. 

T!ie  torrents  which  flow  down  these  mountain  \alleys 
when  heavy  rains  occur  have  a  velocity  produced  by  slopes 
avera":ing  200  to  300  ft.  per  mi.  on  the  larger  streams 
and  700  ft.  to  1,400  ft.  per  mi.  on  the  smaller  streams. 
The  sides  of  the  mountains  are  mostly  covered  with  a 
dense  growth  of  low  shrubs  and  chaparral,  but  large  areas 
have  been  denuded  by  forest  fires.  The  soil  on  these 
slopes  contains  much  fine  material  as  well  as  sand,  gravel 
and  rock,  and  at  every  flood  a  great  volume  of  suspended 
matter  is  carried  down  by  the  streams. 

Relation  of  Rainfall  to  Floods 
The  average  annual  rainfall  recorded  by  the  United 
States  AVeather  Bureau  at  Los  Angeles  for  the  38-year 
period  from  1877  to  1915  is  only  15.81  in.  On  the 
average  most  of  this  annual  rainfall  comes  in  the  four 
months  from  December  to  March.  The  average  rainfall 
for  January  is  3.16  in.  and  the  average  for  February, 
3.17  in.  This  rainfall,  however,  is  subject  to  great  fluc- 
tuations in  different  years.  In  the  year  1883-84,  for 
example,  the  rainfall  was  38.18  in.,  and  in  the  year 
1889-90  the  rainfall  was  34.84  in.  In  both  these  >T>ars 
high  floods  were  recorded.  Such  high  annual*  precijii- 
tation,  however,  is  not  necessary  to  produce  floods,  for 
in  the  great  flood  year  of  1914  the  total  rainfall  in  the 
season  was  only  23  in.,  but  10.35  in.  of  this  fell  in  Jan- 
uary and  7.04  in.  in  February. 

It  should  be  clearly  understood,  however,  that  the  record 
of  the  rain  gage  in  Los  Angeles  at  an  elevation  of  some 
200  ft.  above  sea  level  is  little  indication  of  the  rainfall 
upon  the  mountains  10  to  20  mi.  away  at  elevations  of 
1,000  to  8,000  ft.     The  winter  rainfall  on  the  Pacific 


Coast  is  caused  by  the  moist  winds  from  tiic  I'acific  as 
they  sweep  over  liie  land.  Oftentimes  lliese  winds  will 
sweep  across  the  low  plains  near  the  ocean  witliout  pre- 
cipitating a  drop  of  moisture,  but  will  let  loose  torrents 
of  water  as  they  strike  the  cold  mountainside  at  high 
elevation.  Rainfall  records  in  San  Diego  County,  for 
example,  150  mi.  farther  south,  show  that  with  an  aver- 
age annual  rainfall  (jf  less  than   10  in.  at  the  coast,  pre- 


CROSS-SKCTION  NO.  1 
Condition  of  Channel — Both  banks  arc  composed  of  granite 
boulders  from  4  in.  to  2  ft.  in  diameter.  The  bottom  of  the 
channel  is  sand  and  gravel  with  rocks  up  to  3  in.  in  diameter 
The  surface  of  the  water  contains  small  eddies.  Computed 
value  of  n  from  field  data  is  0.02815;  approximate  value,   0.030 


CROSS-.SECTtON  NO.  2 
Condition  of  Channel — The  west  bank  is  composed  of 
Ijoulders  from  2  in.  to  1  ft.  in  diameter,  the  average  diameter 
l)cing  about  4  in.  The  boulders  on  the  east  bank  range  from 
4  in.  to  3  ft.  in  diameter,  the  avera.ge  being  about  1  ft.  The 
lied  of  the  channel  is  covered  witli  boulders  from  4  in.  to  2  ft. 
in  diameter.  The  surface  of  the  water  is  full  of  small  waves. 
Computed  value  of  n  is  0.0354;  approximate  value,  0.035 


(•UOSS-.SKCTTON  NO.  3 
Condition  of  Channel — Both  banks  are  very  irregular  and 
ale  comiiosed  of  granite  boulders  from  4  in.  to  2  ft.  in  diam- 
eter. Numerous  large  rocks  appear  above  the  surface  of  the 
water.  The  bottom  of  the  channel  is  covered  with  boulders 
from  fi  in.  to  2  ft.  in  diameter.  The  surface  Of  the  water  is 
full  of  eddies  and  waves.  Computed  value  of  n  is  0.0416; 
approximate  value  is  0.04 

CHANNEL   OF   SAN   G.\BRIEL    RIVER   MEASURED    FOR 
COMPUTING  COEFFICIENT  OF  ROUGHNESS 
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Takt-n  aliout  2(1(1 
samiy;  scattered  piles  of  df^bris  u])  and  down  the  stream, 
banks  llrni  on  east  side,  but  sliowed  siKns  of  havlnn  receded 
on  west  side.  Information  obtained  from  an  einjjloyee  of  the 
Los  Angeles  Water  Department  shows  that  the  bed  of  the 
channel  at  this  point  Is  much  lower  now  than  before  the  flood. 
Width  of  channel,  2ti7  ft.;  wetted  perimeter,  27.')  ft.;  slope, 
0.0035;  "C."  .Ml.O;  discharge.  24,420  sec.-ft.;  area  of  cross-section, 
2.380  sq.ft.;  hydraulic  radius,  S.6r>;  "n."  0.037r>;  velocity,  10.27; 
drainage  area,  334. S  sq.mi.,  of  which  242  are  mountainous  and 
S2.S  are  valley;   run-off  per  square    mile,    73.2  sec.-ft. 

cipitatioiis  as  liiuh  as  .")0  and  (10  in.  per  annum  aic 
loconlod  till  tlu'  niduiitains  al  an  cicvatidn  lA'  (>,()()()  to 
r,000  ft.,  only   10  or  50  mi.  awav. 

In  the  groat  storm  of  Febniary  IS  to  21,  I'.H  1,  in  l>(is 
Angeles  County  the  rainfall  at  San  Pedro,  on  the  eoasf, 
was  only  2.0;>  in.  At  Los  Angeles,  20  mi.  inland,  it 
was  7.07  in.  At  .Mount  Lowe,  11  mi.  from  Los  Angeles, 
at  an  elevation  of  5,000  ft.  it  was  19.20  in.  Where  the 
rainfall  is  subject  to  siieh  variation  within  short  dis- 
tances it  is  better  to  obtain  data  as  to  tlie  flood  discharge 
of  streams  by  other  methods  than  computation  of  ])re- 
cipitation  and  runoff. 

Manifestly,  it  was  not  possible  to  measure  tlie  floods 
while  they  were  actually  in  progress.  However  desirable 
it  might  have  been  to  do  this,  it  would  have  been  prac- 
tically impossible,  even  had  the  need  for  this  data  been 
realized  at  the  time  and  an  organization  been  ready  to 
secure  it.  The  flood  so  interrupted  all  means  of  trans- 
portation over  the  great  area  which  it  covered  that  it 
would  have  been  practically  impossible  for  engineers  to 
travel  over  the  territory  and  reach  observation  points 
while  the  flood  was  at  its  height.  A  still  further  and 
sufficient  reason  is  that  the  violence  of  the  torrents  was 
so  great  that  current-meter  measurements  would  hardly 
have  been  possible,  even  if  engineers  could  have  reached 
the  different  streams. 

The  board  employed  J.  L.  Norton  to  examine  each  one 
of   the   principal   streams,   measure   the   cross-section    of 


llii'  (  liMiiiicI  al  various  iioints  as  dctcriiiincij  by  (he  higji- 
ualcr  mark  and  iil.'^o  dctcniiiiic  llic  hydraulic  sl(i|ic,  or 
gradiciil,  of  tlic  HhimI.  I(  is  understood,  of  course,  that 
this  mctb(i(l  (if  ((iiiiiiiiliiig  llddd  (jiscbargcs  is  at  best  but 
an  a|ipni.\iniali(iii.  .\  sticaiu  wIkmi  in  violent  Hood  will 
(•(insidcralily  cliaiigc  its  cro.s.s-.'^cctKiii.  While  tlie  flood  is 
al  il>  lieiglil,  a  large  amount  of  d(''bris  rolls  down  its 
(•liaiincl.  .\s  tlie  Hood  begins  to  subside,  Ibis  (b'^liris  will 
lie  ile|>o>ile(l  III  llie  bed;  jiiid  Usually  at  tilis  period  the 
>lreaiii  \ull  iM(i>l  violeiilly  ciil  lis  bank.  (!()iise()ueiitlv. 
Hie  i-l'<i>>  -eclKili  lefl  iiller  tlie  Hood  has  passed  Miav  be 
ipiile   ilillViviil     Iroiii    Ihal    wIikIi    e\i~le(l    al    the    (iiiic   of 

iii.i  \iiiiiiiii    ll I  iJiMJin  ii.;e. 

Ill    older    to    (letellllille    Willi    Millie    degree    (if    accuracy 

llie  \aliie  of  ilie  eoellieieiil  /;  for  rough  bouldcr-covercd 
ebaniiels.  to  lie  u>e(l  in  computing  flood  flows  by  Kiitter's 
rorniiila.  tliice  typical  sections  with  as  uniform  channels 
a-  po.->ilile  were  ^eleeteil  oil   t be  Sail   (iabi'iel    l>i\er  near 


CUO.S.'^-SKCTItJ.V  NO.  7 — ARROYCJ  SECX).  MAY  4,  1914 
Tal<en  at  north  end  of  San  Pasqual  Ave.;  bed  of  channel 
rough,  being  covered  with  coarse  gravel  and  boulders;  max- 
imum velocity  within  80  ft.  of  the  north  bank;  both  banks  cut 
back  by  the  current.  Width  of  channel,  163  ft.;  wetted  peri- 
ineter,  169  ft.;  slope,  0.009;  "C,"  4.5.0;  discharge,  7,610  sec.-ft.; 
area  of  cross-section,  SIO  sq.ft.;  hydraulic  radius,  4.84;  "n," 
0.045;  velocity,  9.4;  drainage  area,  42.7,  of  which  30  are  moun- 
tainous and  12.7  are  valley;  run-off  per  square  mile,  178  sec.-ft. 

Azusa,  Calif,  'i'hc  selected  channels  are  shown  in  the 
accompanying  photographs.  The  line  drawn  across  the 
foreground  indicates  the  middle  of  the  longitudinal 
section  over  which  the  slope  of  the  water  surface  was 
measured. 

The  cross-section  of  the  channel  was  measured  with  a 
Y-level,  rod  and  tape.  The  slope  of  the  water  surface 
was  determined  by  leveling  between  sharp-cornered  rocks 
placed  in  stilling  boxes  located  equal  distances  above  and 
below  the  cross-section  used  for  computing  the  hydraulic 
elements  of  the  stretch  of  channel  in  question.  The 
velocity  of  the  stream  flow  was  measured  \nth  a  current 
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meter  1)V  wading.  The  eliaiiiicls  in  ail  rases  \\-er<>  free 
from  bnisii. 

The  value  of  n  tlius  (leteniiined  was  used  in  emn- 
piitinji  the  flood  flows  in  other  streams  with  similar  r<>n;^h 
liottoni,  as  well  as  in  the  San  (iahriel.  The  entire  en^i- 
neeriri"'  board  conferred  in  deciding;'  on  tiie  value  of  // 
to  he  ado])te(l  for  each  stream,  heinj;'  aided  hy  photoi^raphs 
of  the  section  and  the  advice  of  the  engineer  who  had 
measured  tiie  cross-section. 

In  most  cases  the  slope  of  tiie  stream  was  dctei-mined 
liv  ohservinfr  hii:h-water  marks  on  the  hanks  at  distances 
SOO  to  1.000  ft.  apart  and  then  determining-  tlic  fall 
imd  the  distance  between  these  marks  by  direct  measui'c- 
mcnt.  In  addition,  as  a  check,  tiic  actual  slo[)e  of  the 
bed  of  the  stream  was  measured  by  leveling-. 

The  results  of  the  computations  made  accordim;'  to  the 
described  method  were  carefully  studied  and  compared, 
and  where  observations  gave  discordant  results  they  were 
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Taken  at  the  mouth  of  Big  Tejungra  Canon;  channel  rough 
and  strewn  with  boulders;  south  bank  is  of  rock  and  precip- 
itous. The  main  current  followed  the  north  bank,  which  has 
been  cut  back.  The  maximum  velocity  was  within  100  ft.  of 
the  north  l)ank.  Width  of  channel,  24(1  ft.;  wetted  perimeter, 
246.5  ft.;  slope,  0.0124;  "C,"  .52.5;  discharge,  13,60Q  sec. -ft.;  area 
of  cross-section.  I,n6s  sq.ft.;  hydraulic  radius,  4.74;  "n,"  0.0375; 
velocity,  12.73;  drainage  area,  118  sq.mi.,  all  of  which  is  moun- 
tainous; run-off  per  square  mile,   115   sec.-ft. 


ESTIMATED    FLOOD    DISCHAHCiK.S    FROM    STORM.S    OF    J.VNl.VR' 

AND  FEBRUARY,   1014 

Los  Angeles  River  Watershed 


Dis.-l 

arge  in 

Cu.Ft. 

per  Sec. 

Drain- 

Per 

age 

Sq.Mi.  0 

f 

Area, 

Value  of 

Drainage 

Stream 

Sq.Mi. 

n 

Total 

Area 

Character  of  Basin 

118.0 

0.0375 

13.H00 

115 

Sunland  Wasli 

6.. 5 

0.0275 

4,020 

712 

2  7     sq.mi.     valley; 

3  0     sq.mi.     moiin- 

I.ittif  Teiunpa 

22. -5 

0  03 

4,100 

1H4 

All  in<>iintainous 

Paeeinm  C'recli ,...,,, 

:!0  0 

0  0.5 

5.400 

ISO 

.Ml  Mi()\intaincus 

VVrduRO  Creek . . 

21.0 

0.03 

7,700 

352 

.Arroy(;  Seco  at  Devil's 

Gate 

.■{0.5 

0.025 

11,  iO) 

.374 

27  sq.nii.  nicuntain- 
<>\is;  3.5  sq.mi.  val- 
ley 

Arroyo  Secc  at  San  Pas- 

qual  Ave.     

42.7 

0  015 

7,010 

17S 

.30  s(| mi  i.imintaiTi- 
ons,        12  7      sq  n,i. 

Los  Aneeles  River  be- 

valley 

low   L  a  n  1<  e  r  s  h  i  Ml 

bridge 

.304 . 3 

0  0375 

10,7.SO 

,55.2 

220.8  sq.mi.  moun- 
taJMous;  83.5  sq.mi. 
valley 

Los  Angeles  R.ver  be- 

low Main  St.  bridge. . 

531   1 

0.025 

31,140 

5S .  2 

303   1   sq.mi.    nieun- 

San  Gabriel  River  \V:i1(  rs!i''fl 


Santa  Anita 18.17  0  015  3,168 

SawpitCanyoi 7. ."7  0.05  4,070 

BigDalton 7.56  0.05  1.070 

Little  Dalton 3.34  0  05  1,018 

San  Gabriel  River 228.68  0.035  20,080 


174 
5.50 


■  i"ious;     171   sq.mi. 
-Uley 


10.3  sq.mi.  moun- 
t.'.ious;  2.2  sq.mi. 
vall-y 

All  rr.ountainouB 
.Ml  mountainous 
A!l  I  ;ount  uncus 
.Ml  i;iount;ii  .ous 
.Ml  mountainous 


CKOSS-SKCTION  NO.  14— SANTA  ANITA  WASH.  MAY  11,  1S14 

Taken  about  500  ft.  above  the  Foothill  Boulevard,  below 
where  the  I.ittle  Santa  Anita  joins  the  Santa  .\nita.  The 
li;iiil'.K  are  iovv  and  lined  with  brush  and  trees;  the  bed  i.s 
rouKh,  containing  large  boulders.  Width  of  channel,  78.5  ft  • 
wotted  perimeter,  79. 5  ft.;  slope,  0.0142;  "C,"  42.0;  discharge 
3,168  sec.-ft.;  area  of  cross-section.  312.2  sq.ft.;  hydraulic 
radius,  4.002;  "n,"  0.045;  velocity,  10.02;  drainage  are'a.  18.17 
sq.mi.,  all  of  which  is  mountainous;  run-off  per  square  mile 
174  sec.-ft. 

eliminated.  In  this  way  it  is  belie\cd  that  the  linal 
figures  printed  in  the  accompanying  table  give  a  fair 
approximation  of  the  actual  flood  discharges. 

The  photographs  herewith  are  taken  from  the  report, 
showing  typical  cross-sections  of  flood  channels.  The 
accompanying  table  also  gives  the  final  figures  of  runolf 
during  the  J 914  flood  for  the  various  streams  measured  in 
itiliic  feet  per  second  per  .square  mile  of  drainage  area. 

It  will  be  seen  that  some  of  ttie  smallest  streams  showed 
a  runoff  of  .'500  to  over  700  cu.ft.  per  sec.  per  sq.mi., 
while  the  larger  streams  (e.\c«pt  the  Los  Angeles  River, 
from  which,  because  of  the  large  area  of  plain  included 
in  its  watershed,  the  flood  wave  is  much  lonuer)  showed 
about  115  cu.ft.  per  .sec.  per  sq.mi. 

Comparison  of  the  figures  in  the  table  with  tiio.se  esti- 
mated for  the  flood  of  last  month  (givcqi  on  page  2:59  of 
Engineering  News  of  Feb.  3)  shows  a  flow  nearly  as  great 
in  the  Arroyo  Seco  as  in  1914,  but  only  about  half  as 
great  a  flow  in  the  Los  Angeles  Kiver,  which  has  a 
longer  flood,  wave. 

[Tlic  srronil  /larl.  of  llw.  nhslract  of  the  rc/iorl  irill  lir 
■puhUshrtl  ill  an  early  issue.^ 


CRCKSS-SICCTION  NO.  IS— SAN  GABRIEL  RIVER,  MAY  12,  1914 

Taken  below  the  mouth  of  Rogers  t^anon.  The  bed  of  the 
channel  is  rough  with  gravel  and  bouhh  rs  1  ft.  to  IS  in.  In 
diameter.  The  banks  are  of  light  soil  and  have  been  cut  back, 
but  I  could  not  tell  whether  the  cutting  was  done  in  February 
or  during  other  Hoods.  Width  of  channel.  383  ft.;  wetted 
perimeter.  386  ft.;  slope,  0.0070;  "C"  58.0;  ilischarge.  21"  680 
sec.-ft.;  area  of  cross-section,  2,178.2  sq.ft.;  hydraulic  radius, 
5.64;  "n,"  0.035;  velocity.  12.25;  drainage  area,  228.68  sq.mi.,  all 
of  which   is  mountainous;  run-off  per  square  mile,   117  sec.-ft. 
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Trolley-Car  Conacrete  Mister  for 
Sttreet-RaiJ^^ysxy  Trjaicto 

Till'  liiriuiiiLiluim  li;iil\\;iy,  Liiilit  ami  I'uuit  Cu..  l>inii- 
iimhaiH,  Ala., -lias  in  service  twu  ((inirelc  iiii\it>  ninuiileil 
on  trollev-car  Iriirks.  'I'liey  are  u.-eil  fur  piartiraiU  all 
the  intiT-track  paving'  "T  llie  coniiiaiixV  uiliaii  car  lines. 
Olio  of  tlu'se  niixer.s  in  serviee  is  slmun  in  llie  aeeduipany- 
iiip  views. 

A  UTcat  (leal  ol'  eoiiereted  track,  nf  the  tvpe  sIkiwii  in 
Fig.  1,  is  hi'iiii;'  jilaeed  in  l>irininL;iiani.     This  sectiiui  coni- 


' '  ".1  r  ?"T  '  PorHand Cemeirf--  2 Sand-4Six!ne 

,\-\Y-^l       "  ••       ;??'    "     ■■  SS/aa 

*-  i-  /  Sla^  Cement  ■  B^Sand-  55la^ 

FIG.  1.     TYPICAL.  HALF-SECTION  OF  CONCRETED  STHKIOT 

RAILWAY    TRACK.    BTRMTNGHAM    RAILWAY. 

LICHT  A.\L)  POWER  CO. 

prises  a  lO-in.  hottdni  layer  of  1: '.^1/^:5  concrete,  in 
which  local  slag  cement  ami  a  broken  slag  aggregate  are 
iL^ed;  a  -J-in.  layer  of  1  :  2i/^:  5  portland-cenicnt  and  slag 
aggregate  concrete,  in  which  the  top  of  the  timber  tie 
and  the  hottom  of  the  rail  are  embedded;  and  a  3-in. 
finish  coat  of  I: ■2:4  portland-cement  and  stone  concrete, 
crowned  to  the  street  surface. 

In  laying  this  pavement  the  material  is  brought  into 
the  street  in  wagons  or  on  trolley  cars  and  spaced  in 
piles  at  intervals  along  the  line.  The  mixer-car,  travel- 
ing on  one  of  the  tracks  to  be  paved,  then  takes  the  ma- 
terial from  the  piles  and  transforms  it  into  the  concrete  to 
be  dumped  into  the  immediately  adjacent  tracks. 

Each  mi.\er-car  consists  of  an  ordinary  two-truck  car 
frame  mounting  a  1-yd.  Smith  mixer,  with  loading  and 
delivery  equipment.  There  is  a  regular  street-car  motor 
for  both  driving  the  mixer  and  propelling  the  car.  The 
loading  trough.  Fig.  2,  can  be  let  down  to  the  street  sur- 


face ami  lilleil  directly  riuni  barinws.  I'"ig.  :;  shows  the 
mixer  uinkiiiL'  alonv  a  track  l<i  be  cuncreted  and  in  the 
I'ore^ii'iiiind  llie  lini^b  cdal   is  being  scrceded. 

L.  I>.  .Xcunian  is  Snperinlendent  of  Way  ami  Stnictnrcs 
I  if  I  lie  I'ailway. 

Trap  vs.  Sla||  for  A^g^re^afte 

Coinjiaralive  tests  of  tra|)  rock  and  slag  as  concrete 
aggregates  were  made  during  the  last  year  for  the  Na- 
tional Slag  Co.,  of  Newark,  N.  .1.,  at  the  de])artment  of 
civil  engineering  of  ('(ilninbia  I'niNcrsity  under  the  direc- 
tion of  Frederick  .Miller.  'I'lie  results  for  1,  15,  6  and 
VI   nio.  are  gi\cn   in   the  aceoini)anying  tables. 

T.MU.K  1.     LI.TIM.\Th;  CO.MPKK.SSION  STHKNOTH  OF  8xl6-IN.  CON- 
CRETE CYLINDERS,  IN  I-B.  P1;R  SQ.IN* 


Slac  concrete 

Trap  rock  concrete. 


28  Days  3  Mo. 
2,465  3,496 
1,975        2,961 


OMo.  12  Mo 
3,.567  4,187 
3,053       3,537 


HiElior  compressive  strength  of  slag  con- 
crete   

rcrcontage    higher   compressive   strength 

of  slag  concrete 

*The  averages  given  are  the 

concrete  at  each  period. 


24  S  18  0         16  0  18  4 

Its  of  testing  four  specimens  of  both  types  of 


TABLE  2.     MODUHS  OF  EL.A.STICITY  OF  SLAG  AND  TRAP   ROCK 
AND  TRAP  ROCK  CONCRETE  THREE  MONTHS  OLD* 

Lb.  per  Sq.ln. 

Slag 4,126,000 

Trap  rock 4,056,000 

*The  specimens  tested  were  three  slag  and  three  trap  rock  concrete  8xl6-in. 
cylinders.  An  average  value  in  each  case  was  taken  up  to  a  unit  load  of  650  lb. 
per  sq.in. 

The  average  weight  of  slag  concrete  tested  was  140  lb. 
per  cu.ft.,  while  the  average  weight  of  trap  concrete  was 
151  lb.  per  cu.ft.  The  slag  weighed  iSO  lb.  per  cu.ft.,  and 
the  trap  weighed  100  lb.  per  cu.ft. 

The  traprock  was  from  the  Hudson  Palisades.  It  was 
separated  into  %,  %,  i/4-iii.  sizes  and  "dust"  and  was 
artificially  combined  so  that  the  grading  was  identical 
with  that  of  the  slag,  which  was  used  as  received  from 
the  National  Slag  Co.     The  sand  used  was  Cow  Bay,  a 


FIGS.  2  AND  3.    CONCRETE  MIXER  MOUNTED  ON  TROLLEY  CAR  TRUCK  CONCRETING  INTER-TRACK  SPACE  OF 

STREET  RAILWAYS  AT  BIRMINGHAM,   ALA. 
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typical  IjOiig  Jslaiid  sand,  and  tho  ooniriit  was  a  nii.vlmv 
of  three  brands  of  portland  cement,  as  apjjrovcd  by  the 
Xew  York  Building-  Bureaus. 

The  mixture  of  the  concrete  was  in  all  cases  1:2:  f 
bv  volume,  and  it  was  mixed  in  a  batch  mixer.  In  mak- 
in"-  up  the  complement  of  stone  for  each  hatch,  propor- 
tional amounts  of  each  aggregate  were  carefully  measured 
bv  wei'dit.  It  was  thought  that  tliis  ])rocedure  would 
insure  greater  unifonnity  in  results. 


•"Dapple^"  FSnanslhi  for  Conacff-eUe 

In  the  construction  of  dry  dock  No.  1  for  tiie  Panama 
Canal  all  the  horizontal  surfaces  of  the  dock,  including 
the  coping,  altars  and  floor,  were  given  what  is  called 
a  "dapple"  finish.  The  method  of  producing  this  finish 
is  described  as  follows  by  the  Engineer  of  Terminal  Con- 
stnietion,  II.  H.  Rousseau,  in  his  annual  report  just  is- 
sued: 

The  ^ertical  surfaces  of  the  dock  were  given  no  special 
treatment  during  placing  of  the  concrete  other  than  to  work 
the  mortar  to  the  face  of  the  form.  All  horizontal  surfaces  in 
the  dock,  including  coping,  altars  and  floor,  were  covered  to 
an  average  depth  of  from  1%  to  2  in.  with  mortar  composed 
of  cement  and  specially  sifted  sand  mixed  1  :  2.  This  mortar 
was  applied  at  the  same  time  the  concrete  was   placed. 

These  horizontal  surfaces  were  all  given  a  dapple  finish  in 
the  following  manner:  After  applying  the  mortar  and  thor- 
oughly rodding  it  until  the  water  had  been  worked  to  the 
surface  and  swept  off  the  block  with  a  rodding  stick,  the  sur- 
face was  thoroughly  floated  with  a  wooden  float.  Following 
this,  a  wooden  float  was  used  to  produce  the  rough  or  dapple 
surface  by  placing  the  float  s(iuarely  on  the  surface,  pressing 
it  slightly  and  lifting  it  directly  upward  from  the  surface. 
In  this  way  the  cement  surface  adhering  to  the  float  is  slightly 
raised  so  as  to  give  the  appearance  of  chipped  stone.  This 
dapple  finish  is  sufficiently  rough  to  prevent  slipping  and 
makes  a  very  suitable  and  satisfactory   working  surface. 


FIGS.    1    AND   2.    PENNSYLVANIA    R.R.    Giiii'.S    FOR    2-IN. 
IT.ATN    SHOULDERED    SPECIME.M 

At   left,   closed,   with   Rerry   gage   on   specimen;   at   right,   grips 
opened;  ball-and-socket  adjustment  above  and  below  grips 


?Ilsi.a!a°Slh®uaIldleff'©dl 
Teimsfloim  S-pecacimeims 

The  usual  standard  2-in.  test  piece  for  forgings  and 
castings  has  tlireaded  ends  that  screw  into  the  grips. 
This  test  piece  requires  considerably  more  time  to  make 
and  therefore  costs  more  than  one  M'ith  plain  enlarged 
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DETAILS  OF  PENNSYLVANIA  R.R.  TENSION   SPECIMEN  GRIPS 


ends.  Specially  designed  grii)s  used  in  the  Pennsylvania 
R.R.  laboratory  at  Altoona,  Penn.,  take  such  plain  .speci- 
mens. They  require  only  the  turning  of  the  reduced 
section  to  proper  diameter  and  filleting  of  the  shoulders. 
Usually  the  ends  have  to  be  turned  to  get  them  into  the 
space  provided  in  the  grips. 

One  very  markci]  advaniagc  of  this  Pennsylvania  R.R. 

grip  over  others  in  use 
is  that  it  permits  the 
use  of  an  extensometer 
or  dividers  on  the  2- 
III.  gage  length  Mdiile 
pulling.  (One  of  the 
photographs  .shows  a 
■-'-in.  Berry  gage  in 
place.)  In  other  type.'! 
only  that  jiart  of  the 
specimen  between  the 
jaws  can  be  got  at. 
A  modification  used 
i)y  the  Union  Steel 
Casting  Co.  has  more 
space  inside  the  jaws 
to  accommodate  the 
enlarged  section  of  the 
end  of  the  test  piece. 
The  space  Anil  take 
care  of  a  shouldered 
section  4  in.  long.  As  a 
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fonsoqiu-ni'i'  tin-  lalilmi;;  arriMip'iiii'iit  I'ni-  {\\,-  ii|i|Mr  ;'ii|i  i|ii;iii/iir,  liddw  which  wns  ;:ianilc.  'I'hc  tiMii|M)riiiv  lu-ad- 
is  also  liKMliiii'd,  a  voKf  li.iiiy  snh^tilnlril  lor  the  I'liin  IraiiH'  \\;is  (iO  It.  Ii';:h,  wilh  tin'  ln'>llc  xi  .iiiaiiucd  jjial 
sylvanin   1M{.  toiij^'iu'  and  |iiii.  il   was  |ii).-.<ihlc  tc  \\i>\^\   km  k  in  anv  dI   Ihc  iniiipartmciits. 

The    Union     Stei-I    C'af.tin^'    (!n.     n.-cs    a    lilxTal-sizcd  I'lxcavation  hcj,'an  im  Mar.   I,   I1M."»,  ami  on  July  <!T  the 

(■oujjon  attiU'hod  to  ca.stinjts,  and  after  tliis  i.s  .staniju'd  .•"halt  was  !t()l  It.  (l('c|i.  'I'hi'  rnaxiniiini  monthly  advance 
by  tlie  insiKH'tor  it  is  ivniovcd  niid  the  center  .section  wa.>  '.'01  It.  and  the  minimum  was  \'i]  ft.  I''i;:.  ^  sliow^ 
turned  down  to  the  size  rc(|uired   li\    ihr   jaws.      Saw  cuts       llic  :srianL'cmcnt  ami  ordn-  of  linn;.;  of  Imlcs  in  soft  and  in 

hai.l    io,k. 

In  llii>  Milt  >lalc.  hammer  drills  with  watcr-luhe  pistons 
were  u.-cd,  and  air  was  hlown  thi'ou;,di  them  in  iilace  of 
water.  In  ;,M-anite,  where  the  speed  was  less,  the  water- 
liHie  pistons  were  replaced  hy  the  ordimiry  pistons.  The 
steel  was  "{s;-in.,  made  into  len;,dhs  vai'yin;;  in  I -It.  chanjics 
Irum  I  to  10  ft.  I'ntil  the  granite  was  iT-ached,  a  eross- 
hil  was  u-cd.  hut  in  the  hard  rock  excessive  wear  called 
I'lir  s(jmcthinL;  mure  durable,  and  the  "(Jarr"  hit  was  tried 
out. 

Considerable  dilTienlty  was  encountered,  especially  i;: 
s1  ratified  rock,  with  fissured  holes  and  stuck  drid  , 
IJather   than    abandon    a    hole,    much    time    was    spent    in 


are  made  at   the  ends  id'   the   lini^bcd   sciiiim,    nut    (piiti 

T  if'/:. 

■  i   fvr  7es7^p/ec». .-w/' 


o-  iy- 


FIG.    4.     MODIKIl-JU    OIUl"    USED   BY    UNION    STEKL, 
CASTING  CO. 

ihiMuuh.  Iiowcver,  so  as  id  Ica\e  attached  tiie  rnii-h  end.-: 
beanne  the  idcnt  i  icatinii  mai-ls.  When  ready  I'nr  test 
these  ends  ai'c  broken  oil'  and  the  specimen  inserted  in 
the  ^rips. 

The  matei'ial  used  in  these  ;;ri])s  is  hardened  and  tem- 
pered tool  >teel,  whiili  uudvcs  them  immune  from  break- 
ages and  wi'ar. 

We  are  indebted  to  .1.  T.  AVallis,  General  Superintend- 
ent of  Moti\e  I'ower,  and  C.  1).  Youu"^,  Engineer  of 
Tests,  I'ennsylvania  RM.,  and  to  J.  Tjloyd  Uhler,  Metal- 
lurgi.st,  Fnioii  Steel  Casting  Co.,  for  the  drawings  and 
photographs. 


Fast  progress  was  nuule  in  sinking  the  Woodbury  shaft 
of  the  New])ort  Tdining  Co.,  at  Ironwood,  Mich,  last 
summer,  according  to  J.  M.  Broan,  mIio  described  the 
work  in  a  paper  before  the  Lake  Superior  Institute  of 
Mining  Engineers.  The  shaft  is  vert'cal,  13  ft.  1  in  by 
21  ft.  1  in.  in  plan,  and  is  eonstnicted  with  si.x  compart- 
ments,   as    shown     in    the    sketch    immediately    below. 

The  first  100  ft.  was  in  quartzite;  from  100  to  715 
t't.  there  were  alternate  strata  of  .grav  and  red  slate  and 
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FIG.    1.     PLAN   OF    SHAFT   OF,    WOODBURy    IRON   MINE 
IN   MICHIGAN 


FIG.    2.    ARRANGEMENT   AND   ORDER   OF   FIRING   BLAST- 
HOLES   IN   SOFT   SLATE   AND   IN   GRANITE 

freeing  the  drills.     For  this  operation   inverted  hammer 
drills  were  employed  very  successfully. 

Since  the  steel  used  was  only  ■%  in.  in  diameter,  the 
bottom  of  a  deep  hole  was  too  small  to  contain  sufficient 
ordinary  explosive.  Therefore  two  or  three  sticks  of  100% 
blasting  gelatin  were  placed  in  the  bottom  of  each  hole. 
The  remainder  of  the  charge,  with  the  exception  of  the 
cartridge  containing  the  detonator,  was  80%  blasting  gel- 
atin. The  detonator  was  placed  in  a  cartridge  of  60% 
nitroglycerin,  to  speed  the  action  of  the  charge.  An 
average  of  2GVL>  'b.  of  explosive  per  foot  of  shaft  was 
used  ^n  the  first  890  ft.,  or  about  1  lb.  per  13  cu.ft.  of 
excavation. 


street  or  Highway  Grades — On  the  subject  of  establishing 
grades  for  streets  or  highways,  T.  Harold  Knight,  County 
Surveyor,  Racine,  Wis.,  has  the  following  to  say:  "I  believe  it 
is  customary  in  almost  all  cities,  large  or  small,  to  establish 
the  grade  for  streets  or  highways  on  the  center  line,  making 
the  height  of  the  curb  also  at  the  established  grade,  allowing 
%  in.  of  fall  per  ft.  across  the  sidewalk  and  parking  from  the 
property  line  to  the  curb.  I  suggest  the  following  as  a  much 
better  system:  Establish  the  grade  at  the  property  line  and 
allow  the  %  in.  of  fall  across  the  walk  and  parking  to  the 
curb.  This  would  make  the  curb  grade  always  the  same  on 
streets  with  standard  width  of  sidewalk  and  parking;  but 
where  this  width  was  altered  because  the  width  of  parking 
next  to  and  adjoining  the  sidewalk  was  changed,  the  curb 
grade  would  be  altered.  With  the  old  system,  in  cases  where 
the  parking  adjoining  the  sidewalk  is  wider  than  standard, 
or  wliere  for  some  other  reason — such  as  placing  the  extra 
width  in  a  park  in  the  center  of  the  street — it  is  necessary  to 
narrow  the  sidewalk  parking,  the  resulting  cuib  height  is  not 
at  the  established  grade." 
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In  <i  paper  read  before  the  Boston  Society  of  Civil 
Hnj;ineers,  Dec.  13,  1915,  Charles  U.  Govv,  contractor, 
of  Boston,  Mass.,  described  the  laying  of  an  8-in.  cast- 
iron  pipe  across  a  narrow  stream,  to  form  a  part  of  a 
si'wer,  so  that  the  pipe  had  to  be  laid  to  an  established 
f^rade.    What  follows  is  substantially  in  Mr.  Gow's  words. 

The  stream  was  approximately  75  ft.  wide  and  about 
.")  ft.  deep.  As  tlie  river  was  used  for  boating,  no  obstruc- 
tion was  permitted.  The  bed  of  the  stream  was  gravel 
uverlying  a  deposit  of  mud.  The  crossing  was  located 
close  to  and  parallel  with  an  existing  highway  bridge, 
from  which  all  of  the  work  was  carried  on. 

A  steam  derrick  mounted  \ipon  a  platform  with  rollers 
was  erected  on  the  bridge,  so  that  it  could  be  moved  back 
and  forth  as  the  work  progressed,  the  boom  being  long 
enough  to  reach  out  over  the  pipe  location.  A  small 
orange-peel  bucket  was  used  to  remove  the  gravel  slopes 
at  either  bank  as  well  as  to  dredge  the  shallow  trench 
necessary  for  the  pipe.  A  pair  of  wooden  leads  contain- 
ing a  piledriving  hammer  were  suspended  from  the  boom 
end.  The  piledriver  was  securely  guyed  in  position, 
while  spruce  piles  were  driven  in  bents  of  two,  spaced 
3  ft.  on  centers.     There  were  22  piles  or  11  bents. 

It  was  necessary  to  cut  and  cap  the  piles  at  exact  grade, 
and  as  the  cutting  point  was  more  than  5  ft.  under 
water  the  following  method  was  devised  to  accomplish 
the  purpose : 

A  light  riveted  steel  cylinder  G  ft.  in  diameter  and  10 
ft.  in  length  was  lowered  over  a  bent  of  two  piles  until 
it  rested  vertically  upon  the  bottom.  To  seal  the  bot- 
tom edge,  some  sand  and  gravel  were  deposited  around 
the  outside.  A  pulsometer  pump  was  then  swung  out 
by  the  derrick,  the  suction  lowered  into  the  cylinder, 
iuid  bv  means  of  a  steam  connection  with  the  hoisting 


engine  the  water  was  removed  from  the  interior  of  the 
cylinder  so  that  men  could  enter,  cut  the  piles  with  an 
ordinary  crosscut  saw  and  cap  them  at  the  required  grade 
with  Gx(i-in.  timbers.  When  this  operation  was  completed, 
the  cylinder  was  withdrawn  and  placed  over  the  next  bent 
of  uncut  piles. 

When  all  of  the  pile  bents  had  been  thus  capped,  the 
|>ipe  was  assend)led  on  the  bridge,  the  joints  leailed  and 
calked,  and  by  means  of  the  derrick  and  a  guyed  gin  ])ole 
the  entire  length  of  pipe  was  suspended  over  the  de- 
sired location  and  lowered  through  the  water  till  it  rested 
on  the  pile  caps.  A  diver  was  employed  to  wedge  tlie 
pipe  securely  in  place,  this  being  the  otiiy  part  of  the 
work  on  which  a  diver  was  used..  The  pipe  was  then 
backfilled  with  some  of  the  dredged  material. 

The  entire  cost  of  this  work  exclusive  of  the  cast-iron 
pipe  and  lead  for  joints  was  $.")(>  1. 

A  steel  elect ric-liglit  tower  was  blown  dowTi,  in  a  wind- 
storm in  San  Jose,  Calif.,  on  Dec.  3,  1915.  The  tower 
(Fig.  1),  erected  in  1881  at  a  cost  of  $3,465,  Avas  being 
repaired  at  the  time  of  the  collapse,  and  the  wreckage 
fell  on  the  scaffolding  and  on  the  street.  The  height  was 
199  ft.;  the  base  was  75  ft.  on  each  side.  The  lower 
part  of  the  four  columns  was  built  up  of  two  4-in.  pipes, 
while  the  horizontal  and  sway  bracing  also  were  made  of 
pipe,  most  of  the  sway-bracing  being  curved.  The  brac- 
ing rods  were  not  upset. 

The  tower  gave  no  appreciable  sign  of  deterioration 
until  a  year  ago,  when  it  was  damaged  to  some  extent 
by  a  wind  storm.  It  was  then  proposed  that  the  struc- 
ture be  reinforced,  and  a  design  was  prepared  by  L.  T. 
Alden  and  A.  A.  Pyle,  of  the  engineering  department  of 
the  State  Harbor  Commission,  and  G.  J.  Adams,  of  the 
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Stale  Anliilcct's  (illiic.  'I'lic  <l(  sil;ii  riillnwi'd  (In-  j,f('iifiMl 
plan  nl  Ihc  olil  .stnirtlirc,  Uio>\  of  whuli  \Mis  lo  III'  If- 
lllilU'd.  Sliil  iilljilfS  WflC  to  III'  ilililril  tllliilliiiliiilt.  Tlic 
(•(iiitrart  I'ui-  the  Wdik  was  nwanlnl  In  tlir  (iiililrii  (iatr 
Iron  Works,  of  San  Francisco,  lor  iilxMit  $(i,()0().  At 
till'  tinio  of  llic  storm  al)ont  ;">()  II.  of  Ihr  nrw  strncturc 
liad  lu'cn  erected.  .M'ter  the  aniilrnt  an  invcstijialin'j; 
coniinittee  found  thai  the  contractor  was  not  at  fault. 
as  the  contract  held  liini  rcsponsihle  only  for  failures  re- 
sulting from  poor  \Miikiiian>hi|i.  Il  i^  pi'(i|iu>ci|  In  ciun- 
plele  the  tower  in  >pile  nf  the  failni'e,  and  for  (hat  puipnse 
$-J.."i()()  wdl  he  raised  in  addition  lo  the  Mini  already  on 
hand. 


Dotui 


Sinjiie-ruuner  h\di-aulie  lnri)ines  of  ahniil  IKl','  dli- 
cieiicy  !ia\e  liecuuie  fairly  coninion,  hut  power-plaiil  de 
sii,niers  do  not  irenerally  look  for  results  of  this  order 
in  douhle  i-iiMiiei-  inaehiues.  'I'herefore  the  three  donhle- 
runner  luaehiiie-  |iiared  in  sei\iee  in  l!lir)  in  the  I'oint 
du  iiois  hydro-eleelrie  slalioii  of  the  (!ity  of  Winnipeg 
arc  of  interest,  as  an  ellii  ieiuy  figure  of  88%  is  chiimed 
by  the  Iniilders — Mscher,  W'yss  &  Co.,  of  Zurich,  Switzer- 
land. 

The  wheels  were  s]ieeilied  jo  develop  .5, '300  hp.,  and 
])enalties  were  imjwsed  for  failuie  to  reach  rated  cajjaeity, 
varying  from  $500  for  100  hp.  to  $10,000  for  800  hp.  In 
three  tests  at  80%  gate  opening  and  Ifi-ft.  head,  figures 
of  7,020,  7,155  and  7,220  b.hp.  were  obtained.    The  eom- 


WINNIPEG  7,200-HP.  DOUBLE  RUNNER 

pany  guaranteed  (5,800  hp.  under  45  ft.  and  at  84% 
effioiency.  The  claimed  4%  gain  in  efficiency  perform- 
ance was  deduced  from  the  facts  that  the  draft  tube  was 
the  limiting  feature  of  the  turbine  installation  and  that 

the  powei-  of  I  lie  runners  fell  off  when  the  gates  wer(! 
opened  more  tii;iii  SO'/l. 


Relieving  Traffic  Congestion  in  ^Jew  York  City — The  traffic 
congestion  at  42nd  St.  and  Fifth  Ave.,  New  Yorl<;  City,  and  at 
several  other  important  corners  has  been  a  subject  of  study 
by  organizations  and  individuals  for  some  time,  and  several 
schemes  have  been  put  forward  for  relieving  it.  Anthony  J. 
Daino,  of  317  W.  SOth  .St.,  New  York  City,  offers  a  scheme  for 
partly  relieving  the  congestion  here  and  at  34th  St.  and  Fifth 
Ave.  It  is  suggested  that  a  bridge  S  ft.  wide  be  erected 
on  each  side  of  Fifth  Ave.   for  pasenger  automobiles,   leaving 


:i  :;i-rt.  nmilwny  for  I)UHho8,  trucks  lind  piiradcH.  These  brldKi-i' 
would  liihuic  thi'  loiitliiual  movi-mi'nt  of  a  Kliirlc  line  of  iiutu- 
molilU'H  111  eiicli  (111  <  rtlDii.  Of  cduihi!  iilli'iiiiUe  HtoppaKi-H  of 
Keiii'ial  lialllc  oil  llii'  Hlri'i't  level  would  Kllll  be  iieceHMiuy, 
but  a  liiiKe  part  of  tlii!  autoniolille  lialllc,  which  Ih  tin- 
KrtatcHt  problem  at  tlilH  coiner,  would  not  have  to  be  held 
uj)  on  Fifth  Ave.  to  allow  the  movenieiit  of  eioHHtown  tralllc. 
TunnelH  could  be  provided  under  42nd  ,Sl.  mo  that  pedCMtrlaiiH 
could  proceed  without  icKard  to  travel  on  Fifth  Ave.  This 
plan  would  partly  relievo  ciindltlonH  at  this  conneHted  point, 
hut  whether  Budlclently  to  wairaiit  tin;  building  of  hucIi 
sliuctureH  on  tills  Iniportaiit  coiner  l.i  a  matter  for  expnt 
conKldeiatlon.  Certainly  the  brIdgeH  Hliould  bo  designed  to 
prcHeiit  aH  plea.slng  an  aiipearance  as  jio.'sHlble.  Mr.  DaIno 
leconnlzes  the  Imperfections  of  his  HUKgeHtlon,  but  believes  II 
to  be  the  Hlinplest  lilan  for  iiartial  relief  yet  propoHed.  Hi- 
lia.s  Hubmltled   his  drawing   lo   the    I'ollce   Uepartiiient. 

A  .SntlMfiietory  l>ael(lnK  i'uMe  for  the  South  American  trade 
has  been  biouKhl  lo  the  attention  of  I.,.  .1.  Keenu,  United 
.Slates  consul  general  at  Valparaiso,  Chile.  Th<!  comidalnt  of 
poor  packing  of  goods  has  been  made  against  American  man- 
ufacturers for  many  years,  so  that  a  really  satisfactoiy  box 
ought  to  be  gazed  upon  with  avidity  and  copied  shamelesHly 
If  the  cost  of  the  box  be  not  too  high.  It  will  be  observed 
that  the  end  blocking  and  the  end  battens  enlir.-ly  cover  the 
joiiiiiit-'S   of   the   .side    with    llie    top   anil    liolloin    of   the   case   and 


A  PACKING  CASE  WHICH  A  SOUTH  AMERICAN  IMPORTER 
RECOMMENDS 

Dimensions:  3  ft.  4  in.  by  2  ft.  4  in.  by  2  ft.  4  in.     Zinc  lined, 
nailed,  battened  and  hooped 

give  rigidity.  The  case  illustrated  is  zinc  lined  and  is  3  ft. 
4  in.  long  by  2  ft.  4  in.  in  height  and  width.  The  ends  are 
1%-in.  boards,  the  sides  1  in.,  and  the  battens  are  made  of 
strips  %x3%  In.  It  is  strongly  iron-hooped  around  the  bat- 
tens and  well  nailed.  For  a  case  of  this  type  the  importer 
pays  an  extra  charge  of  $6  to  $7.25  to  the  exporter. 

RaiLs  AVeigiiing  100  to  141  Lb.  per  yd.  are  in  service  on 
about  1,000  mi.  of  the  New  York,  New  Haven  &  Hartford  R.R. 
system;  about  2,300  mi.  of  the  system  is  laid  with  rails  weigh- 
ing 78  lb.  to  100  lb.  per  yd.,  and  on  less  than  200  mi.  are  rails 
weighing  less  than  70  lb. 

Tlie  Cost  of  Engineering  Service  for  construction  and 
maintenance  involving  the  expenditure  of  $3,334,574  on  tlie 
public  works  of  Minneapolis,  Minn.,  in  1915,  was  $73,000,  or 
2.18%.  This  includes  all  overhead  charges.  In  1914  the  cost 
of  engineering  was  2.27%  of  the  cost  of  the  work  done,  and 
in  1913  it  was  2.32'/,.  Prospective  municipal  work  in  191il 
amounts  to  $3,405,000,  of  which  the  biggest  item  is  for  pav- 
ing,   $1,250,000. 

Road  Sliouliler.s  Rolled  Ity  Motor  Trueli — An  original 
method  of  rolling  the  shoulders  of  a  concrete-paved  road  was 
used  by  a  contractor  in  Santa  Barbara,  Calif.  He  took  a 
5-ton  motor  truck  with  a  body  for  carrying  earth  and  re- 
moved one  of  the  rear  wheels,  replacing  it  with  a  steel  wheel, 
or  roller,  IS  in.  wide  and  of  the  same  diameter  as  the  opposite 
drive-wheel.  The  body  of  the  truck  was  kept  loaded.  With 
this  device  he  rolled  the  earth  shoulders  for  a  width  of  4  ft. 
on  each  side  of  the  pavement  quite  as  effectively  as  the  use 
of  a  regular  road  roller. 

Large  Blast  in  Norway — A  blast  said  to  be  the  largest  in 
Europe  (for  purposes  of  peace)  was  set  off  last  summer  in 
the  north  part  of  Norway.  The  iron-mining  company  Siid- 
varanger  blew  off  the  top  of  a  mountain  and  its  face,  using 
23,000  kg.  (25  tons)  of  dynamite.  The  rock  and  ore  brought 
down  are  estimated  at  300,000  tons.  The  large-blast  system 
was  initiated  by  the  company  in  1911,  with  a  shot  of  8,000  kg. 
Subsequent  blasts  used  dynamite  in  quantities  of  10,000, 
12,000,   14.000.   18,000  and   23,000   kg. — "Stahl   und   Eisen." 
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CoOTipf^s^^^sTi  Testis  of  StteeE 


Becaisse  ti'iisicn  tests  ;ire  eonvcmeiit,  \ve  test  steel  in 
tension  only.  \\'liiitever  the  intended  service — tensile, 
compressive,  torsional,  or  plain  shearing — the  tension  test 
is  the  criterion  of  acceptance.  Rivet  steel,  for  example, 
IS  supplied  and  acce]ited  only  on  the  hasis  of  tensile 
streno'th  and  ductility,  witli  [)ossihly  a  ni(ked-l)en(l  test 
added. 

Every  day  iuindreds  of  columns  and  struts,  having 
nothing  to  do  Mitli  tension,  are  made  from  material  whose 
suitability  is  judged  by  nothing  hut  tension  tests;  and 
in  our  modern  life  it  may  he  said  that  the  whole  world 
is  carried  on  steel  columns.  The  condition  is  based  on 
long-standing  tradition,  hut  it  is  not  logical. 

Concrete  men,  younger  in  their  practice  than  tlie 
workers  in  steel,  have  not  followed  the  same  method. 
They  have  always  made  their  quality  tests  of  concrete  hy 
compression;  and  now  that  acceptance  tests  of  concrete 
are  coming  into  use,  they  employ  a  compressive  test  here 
also.  All  this  is  obviously  based  on  the  natural  view  that 
compressive  service  calls  for  testing  in  compression. 
These  same  concrete  men  have  hitherto  been  inconsistent 
to  the  extent  of  judging  their  chief  raw  material,  the 
cement,  hy  a  tension  test.  But  now  a  strong  movement 
is  on  foot  to  do  away  with  the  tension  test  of  cement 
and  use  the  compression  test  instead;  if  we  judge  rightly, 
it  may  he  said  that  the  cement  men  are  on  the  verge 
of  adopting  the  compression  test  as  standard.  They  are 
ready  to  break  with  traditional  custom  in  order  to  meet 
the  logical  claim  of  compression  tests  for  compression 
service.  The  analogy  has  some  force  for  structural  steel. 
A  striking  fact  was  brought  out  recently  in  the  first 
published  results  of  the  great  series  of  column  tests 
made  hy  the  Bureau  of  Standards  for  the  American 
Society  of  Civil  Engineers.  The  figures  showed  that 
certain  columns  were  weaker  than  others,  and  tlie  reason 
was  not  at  first  discernible,  as  tliosc  Aveakor  columns  had 
tlic  higher  tensile  yield  ])oint ;  l)ut  on  further  investiga- 
tion it  was  found  that  in  compression  test  their  yield 
point  Avas  low.  It  is  dhximis  tiiat  low  elastic  ])n>|)erties 
in  compression  will  prochu-e  weak  columns,  'i'he  striking 
feature  of  the  case  is  not  that  these  columns  wei-e  weak, 
or  M'hy  tliey  Avere  weak,  liut  tlie  fact  that  in  practical 
work  Ave  Aviiuld  have  trusted  theiu  unsuspectingly  with 
more  load  than  they  should  be  allowed  to  carry.  A 
danger  Avas  revealed  that  had  not  been  recognized  before. 
Lack  of  compression  tests  created  the  danger. 

It  is  not  profitable  to  inquire  AAdiether  many  existing 
columns  contain  the  Aveakness  disclosed  by  the  tests  men- 
tioned. The  inquiry  Avonid  be  mere  speculation,  because 
not  enough  experience  Avith  compression  tests  of  the  cur- 
rently used  grades  of  structural  steel  is  available.  The 
profitable,  the  necessary,  thing  is  to  find  out  Avhether 
our  future  columns  contain  this  A^-eakness,  or  rather  to 
make  sure  that  they  do  not.     For  this  purpose  the  steel 


from    whi(h    tliey   are   to   be   made   should    l)e   tested    in 
fonipression. 

The  s])ecinien  and  tlie  machine  manipulation  for  a 
compressive  test  of  steel  are  much  simpler  than  those 
recpiired  for  a  tensile  test — a  favoraljle  argument.  On 
the  other  hand,  the  matter  of  suitable  metiiods  and  in- 
struments for  determining  the  yield  point,  or  perhaps 
a  more  elusive  elastic  limit,  are  not  so  simple.  Some 
clear-headed  experimenting  may  have  to  be  done  to  reduce 
the  methods  to  most  convenient  form  for  practice.  There 
Avill  also  he  occasion  for  deciding  how  avcU  the  "com- 
mercial-laboratory" methods  of  steel  testing  are  suited 
to  nuiking  reliable  compression  tests.  The  net  result, 
hoAvever,  Avill  probably  be  that  such  tests  Avill  prove  to  be 
no  more  difficAilt,  time  consuming  or  costly  than  the 
tension  tests  now  standard. 

Testing  material  by  a  new  standai'd  tends  to  produce 
better  material — better  by  that  standard.  The  constant 
use  of  the  tension  test  has  given  vis  a  steel  whose  tensile 
qualities  are  excellent — indeed,  even  improving.  It  is 
certain  that  the  use  of  a  compression  test  Avould  im- 
prove the  compressive  resistance  of  steel ;  and  there  is  no 
reason  for  thinking  that  this  AA'ould  involve  sacrifices  in 
other  desirable  qualities. 

The  logical  necessity  for  testing  eonipres,-ion  material 
by  compressive  test  has  l)een  disregarded  hitherto  by 
force  of  tradition.  Noav  that  the  column  tests  have 
shoAvn  a  danger  in  folloAving  this  tradition,  the  time  is 
ripe  for  reconsidering  the  practice  of  testing  colunm  steel 
in  tension  only. 

■M 

There  must  be  now  upward  of  1,000  rnitetl  States 
])atents  on  reinforced-concrete  structures,  \\niy  should 
an  engineering  journal  ])ick  out  from  this  great  number 
one  lone  ])atent  and  honor  it  Avith  so  extended  a  discus- 
sion as  the  one  Avhi(h  ap])ears  on  other  pages  of  this 
issue? 

In  ansAvering  this  (picstiou  the  editors  may  cite,  first, 
tlie  controlling  consideration  in  .ill  journalistic  Avork ; 
that  is,  tlie  numlier  of  readers  interested.  Probably  no 
one  stnietural  develoj)ment  has  had  so  Avide  ado])tion  as 
the  reiiirorcecl-concrete  ri'tainiiig  walk  Its  numbers  are 
legion:  its  Use,  uiiivcrsaL  And  thanks  to  Frank  A. 
Bone's  ellicient  detective  methods,  if  his  rights  to  a  roy- 
alty on  all  such  Avails  are  conclusively  estalilished  there 
Aviil  hardly  be  a  city  or  a  railway  ((iiiipany  in  the  United 
States  that  Avill  not  have  to  pay  tribute  to  him. 

l>ut  even  the  great  interest  in  tiie  patent  or  the  large 
number  of  engineers  affected  liy  its  enforcement  would 
not  have  l)een  sufficient  to  Avarrant  extended  discussion, 
had  it  not  been  of  such  relative  simplicity  and  antii'ijni- 
tions  of  its  general  ])rinci])le  so  readily  oi)tained.  Unlike 
a  number  of  the  famous  reinforced-concrete  patents,  that 
issued  to  Mr.  Bone  is  upon  a  sim]ile,  jdain  structure 
the  general  features  of  wlii(h  are  easily  understood  and 
the   complications    in    Avliich    can   onlv    be    in    minor   de- 
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laiLs.  Till'  clnims  of  the  pnlctit,  while  (•Imnuti'iistically 
iiivolvi'd  iiiul  I'xtciulcd,  iicvcrtlu'lt'ss  roiliicc  to  terms 
(li'siTiptivo  of  a  siiupU'  stnicturo,  in  wiiicli  rospuct  tiicy 
(iillVr  from  most  .><tni('tiinil  jjatcnts.  The  space  and  lime 
ie(|iiired  to  analyze  the  jiatcMt  could  tlierefore  he  rediidil 
to  such  an  amount  as  is  |»ci'missihle  in  a  periodical  piili- 
lication. 

Finally,  the  availnMc  hieinttiif  i<\'  anli(i|tati()ii  is  so 
rich  and  the  (lisre<j;ar(l  of  that  literature  hy  the  defendants 
in  the  curlier  Bone  iiifrinj,riMiient  suits  so  eons])icuous  that 
justice  to  the  enfiineeriiifj  profession  and  the  public  de- 
mands that  the  full  facts  in  the  ease  he  sot  forth. 

The  facts  recited  in  this  issue  will  serve  to  eonliiin 
the  helief  jrenerally  held  hy  eiifjineers  that  cantilever 
reinforced-concrete  retaiiiiiifr  walls  were  not  new  in  18!)8 
and  that  their  design  at  tiiat  time  did  not  require  inven- 
tion, but  only  tiie  api)lication  of  well-known  mechanical 
jjrinciples  to  a  well-known  type  of  structure.  The  attor- 
neys and  experts  who  rei)resented  Marion  County  at 
Indianapolis  are  to  he  congratulated  on  the  clear  way  in 
which  they  presented  their  case  and  Judge  Anderson  is 
to  be  commended  for  his  ready  appreciation  of  the 
engineering  facts  they  laid  hefore  him. 

As  for  the  cantilever  counterforted  wall,  which  ^Ir. 
Bone  once  included  in  his  demand  for  royalty,  but  M'hich 
more  recently  has  been  repudiated  as  an  infringement,  it 
is  evident  that  not  only  was  it  absent  from  Mr.  Bone's 
1,899  application,  but  furthermore  that  it  is  of  at  least 
equal  age  and  authority  as  the  pure  skeleton  wall. 


In  Eiu/ineeriiig  Xews  of  Jan.  13  comment  was  made  on 
the  unusual  procedure  adopted  by  the  'New  Orleans  Sewer- 
age and  Water  Board  in  making  complete  designs  and 
specifications  for  the  new  screw  j^umps  for  handling  the 
city  drainage  instead  of  relying  on  manufacturers  to  fur- 
nish designs.  The  comment  was  chiefly  directed  to 
showing  that  the  results  obtained  by  the  new  pumps  in 
economy  and  efficiency  were  so  important  and  resulted 
in  such  a  large  saving  in  annual  operating  cost  that  this 
unusual  procedure  was  justified. 

Since  that  editorial  was  printed,  additional  information 
lias  been  received,  showing  that  the  Sewerage  and  AVater 
Board  has  not  merely  secured  much  better  pumjDs  than 
it  could  have  bought  in  the  open  market,  but  that  there 
was  a  large  saving  in  the  first  cost  of  the  pumps  by  having 
the  work  done  in  this  way. 

Those  who  have  followed  the  history  of  the  drainage 
work  in  New  Orleans  are  aware  that  it  differs  materially 
from  any  work  of  a  similar  sort  carried  on  elsewhere. 
The  experience  of  a  dozen  years  in  the  operation  of  the 
New  Orleans  drainage  system  has  develojDed  the  great 
advantage  of  certain  special  characteristics  in  the  pumping 
machinery.  The  engineers  in  charge  of  the  work,  there- 
fore, were  very  much  better  able  to  specify  the  conditions 
that  a  pumi)ing  plant  should  fulfill  than  were  the  engi- 
neers of  any  manufacturing  concern. 

The  engineers  of  the  Sewerage  and  Water  Board  might 
of  course  have  adopted  the  plan  often  followed  of  drawing 
a  general  specification  for  the  conditions  which  the  ma- 
chinery should  fulfill  and  inviting  bids  on  machinery- 
designed  for  these  conditions,  with  requirements  as  to 
material   and  worlananship  and  premiums   for  securing 


or  exceeding  the  desired  efTiciency.  There  arc,  however, 
very  few  manufacturing  concerns  in  the  country  with 
II  t((  hnicil  slaff  comjietent  to  deal  with  such  a  proljleni 
:iml  "lib  Ibe  necessary  time  to  devote  to  it  ajmrt  from 
Ibeir  legiibir  work.  It  was  foreseen,  therefore,  that,  if 
bids  on  sucii  a  liasis  were  invited,  only  two  or  three  pro- 
|iiisals  were  likely  to  i)e  received,  and  these  would  naturally 
iiK  hide  a  larg(i  amount  for  the  cost  of  the  original  develop- 
ment work  and  the  risk  of  faiiiiic  to  meet  the  specified 
re(niiremeiits.  Further,  it  was  not  unlikely  that  if  the 
ics])()iisil)ility  of  design  were  thus  left  with  the  manufac- 
turers, some  features  might  l)e  included  that  the  New 
Orleans  engineers  would  regard  as  objectionable.  Yet 
they  could  not  insist  on  their  omission,  without  in  part, 
at  least,  relieving  the  contractor  from  the  responsibility 
for  success. 

In  the  plan  ailoiitiMJ.  under  wbicb  (lie  engineering  staff 
of  the  Sewerage  and  Water  lioanl  has  itself  prepared  the 
complete  designs  and  specifications,  any  first-class  machine 
shop  capalile  of  handling  large-size  work  could  put  in  a 
l)id  with  the  element  of  risk  practically  eliminated.  In 
this  way  sharj)  competition  was  insured;  and  when  the 
bids  were  opened,  it  was  found  that  eleven  proposals  had 
been  received,  the  prioi^s  ranging  from  $]51J,0()0  to 
$440,000. 

It  .should  be  understood  that  while  the  screw  pump 
adopted  at  New  Orleans  is  original  in  design,  its  success 
was  demonstrated  before  it  was  adopted  for  this  large 
plant.  There  was  first  built  in  the  city's  own  repair 
shops  a  12-in.  experimental  ^^uinp  at  a  cost  of  about 
$2,500.  After  this  was  demonstrated  to  be  a  success,  a 
?0-in.  pump  was  built  that  cost,  including  all  expenditure 
on  tests  and  some  changes,  about  $4,000.  This  pump  will 
be  used  in  regular  service ;  and  its  total  cost  is  only  about 
$1,000  in  excess  of  pumps  of  the  same  size  built  by 
contract  since,  so  that  the  total  spent  for  experimental 
develojiment,  etc.,  chargeable  to  the  entire  plant,  is  about 
$3,500. 

It  is  true  that  there  was  a  certain  outlay  for  the  prep- 
aration of  plans,  specifications,  sui^ervision  of  construc- 
tion, etc.,  but  in  comparing  these  items  of  cost  with  the 
expenditure  on  previous  contracts  let  by  the  board  for 
machinery,  where  considerable  experimenting  had  to  be 
done  to  develop  tests  and  conditions  that  a  contractor 
was  willing  to  accept,  with  the  extra  expenditure  on  tests 
made  to  prove  a  contract  performance,  it  is  concluded 
that  the  plan  adopted  in  the  present  case  has  been  no 
more  expensive  than  the  former  plan  in  direct  outlay  and 
has  been  far  superior,  as  has  been  already  shown,  in 
the  efficient  restilts  obtained. 

The  cost  of  the  New  Orleans  pumping  plant  per  cubic 
foot  per  second  of  capacity  demonstrates  the  large  saving 
made  in  the  first  cost  of  the  new  plant  by  using  the 
engineers'  designs  instead  of  attempting  to  use  manufac- 
turers' standard  equipment,  as  was  done  in  the  original 
installation  at  New  Orleans.     The  actual  cost  per  cubic 
foot  per  second  of  capacity  of  the  new  plant,  including 
pumps,  shafts,  bearings,  siiction  and  discharge  pipe  and 
priming  apparatus,  but  excluding  foundations,  buildings, 
suction  and  discharge  basins  and  motors,  is  about  $30. 
The  original  equipment  of  standard  centrifugal  pumps        . 
at  New  Orleans,  which  was  purchased  under  competitive    ll 
bids  and  contracts,   including  the   same   items   as  those      -* 
specified  above,  cost  more  than  three  times  as  much,  the 
contract  prices  ranging  from  $90  to  $110  per  cu.ft.  per  sec. 
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capacitv.  In  usiiifi;  tlie^o  figures  it  must  lie  iiiulerstood, 
of  course,  in  each  case  that  a  jM'rmaiient  phint  was  erected, 
designed  for  rcliahilitv  and  higli  efliciency,  and  the  figures 
cannot  be  compared  with  the  cost  of  ordinary  high-speed 
centrii'ugfil  pumping  equipment  of  small  size,  huilt  for 
s])ecial  uses  and  witli  low  first  cost  the  main  idea. 

It  is  especially  worth  while  to  comment  on  these  re- 
sults obtained  at  New  Orleans,  because  there  is  always 
a  strono'  tendency  on  the  part  of  those  who  hold  the  purse 
strings  to  trust  the  manufacturer  rather  than  the  engi- 
neer in  problems  of  technical  design.  It  is  true,  of  course, 
of  very  nianv  lines  of  machinery  that  an  article  of  stand- 
ard manufacture  represents  the  Ijest  that  can  be  obtained ; 
but  when  a  machine  is  desired  to  fill  unusual  require- 
ments, it  is  generally  found  that  a  manufacturing  con- 
cern will  not  take  up  the  design  and  give  the  necessary 
study  and  investigation  to  produce  the  best  results.  It  is 
more  and  more  the  custom,  in  large  companies  operating 
power-plant  and  other  machinery,  for  the  company's  engi- 
neers, who  have  come  to  understand  the  requirements 
that  the  machinery  should  fulfill  and  who  are  more  famil- 
iar with  the  defects  that  develop  in  operation  than  are 
the  manufacturer's  engineers,  to  specify  exactly  what 
shall  be  furnished  and  in  many  cases  to  work  out  designs 
to  fulfill  the  requirements. 
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The  destruction  of  the  Lower  Otay  rock-fill  dam,  near 
San  Diego,  by  the  flood  of  Jan.  27  will  almost  inevitably 
have  an  unfortunate  effect  in  causing  the  public  to  distrust 
the  safety  of  dams  and  particularly  to  be  suspicious  of 
dams  of  the  rock-fill  type.  It  could  not  well  be  otherwise. 
In  the  literature  published  by  the  company  that  huilt 
the  dam  and  later  sold  it  to  the  City  of  San  Diego  the 
structure  was  praised  as  a  marvel  of  engineering  skill. 
So  far  as  the  public  was  aware,  the  Lower  Otay  dam  was 
as  substantial  and  permanent  a  structure  as  was  ever  built. 

In  the  engineering  profession,  however,  the  Lower  Otay 
dam  was  not  held  in  such  high  repute.  In  very  few  places 
has  its  peculiar  design  been  imitated.  It  seems  important 
to  call  especial  attention  to  the  causes  of  failure  of  the 
Otay  dam,  for  \vhen  clearly  understood,  it  will  be  realized 
that  the  disaster  carries  no  warning  as  to  lack  of  safety 
of  dams  in  general  or  of  the  rock-fill  dam  as  a  type. 
The  failure  does  make  evident  that  a  rock-fill  dam  built 
as  was  the  Otay  dam  is  not  materially  safer,  if  overtopped, 
than  an  earth  dam. 

The  defects  in  tlu;  Otay  dam  that  brought  about  the 
destruction  appear  to  have  been,  first,  too  small  a  cross- 
section  for  a  rock-fill  structure ;  second,  failure  to  pave 
the  downstream  slope  of  the  dam  so  that  it  could  with- 
stand the  action  of  water  flowing  down  it;  and,  third, 
lack  of  provision  of  a  substantial  crest  to  the  dam  capable 
of  standing  the  overflow  of  water. 

It  would  have  added  a  very  small  percentage  to  the 
cost  of  the  dam  to  have  provided  all  these  things.  Tlie 
solid  rock  sides  of  the  caiion  in  which  the  dam  was  built 
towered  high  above  it.  It  would  have  been  a  compara- 
tively small  expense  to  have  filled  in  the  downstream  side 
of  the  dam  and  have  given  it  a  flatter  slope.  Then  this 
slope  could  have  been  covered  with  stone  blocks  weighing 
from  half  a  ton  to  two  or  three  tons,  set  close  together 
and  chinked  vith  small  stone. 


Tiie  laying  of  such  a  paving  on  the  downstream  slope 
would  have  cost  nothing  but  the  blasting  of  the  stone  and 
its  j)lacing.  An  even  crest  to  the  dam  would  have  been 
furnished  if  the  concrete  core  wall  with  its  steel  embedded 
plate  had  been  carried  up  to  the  top  of  the  dam  instead 
of  stopping  some  5  ft.  below. 

It  may  be  asked  why  the  dam  was  not  built  in  this 
way  in  the  first  place.  The  answer  is  that,  when  the 
dam  was  built,  the  company  which  owned  it  was  chiefly 
anxious  to  do  the  work  at  the  least  possible  cost.  The 
company  and  its  succes.sors  have  always  worried  far  more 
over  lack  of  rainfall  to  fill  the  dam  than  over  floods  that 
might  overtop  it.  Nor  is  this  strange,  when  one  reflects 
that  never  in  the  19  years  since  the  dam  was  built  has 
the  reservoir  behind  it  been  filled  until  the  storms  of  last 
month  came. 

There  is  one  other  matter  which  should  be  given  atten- 
tion in  the  design  of  a  rock-fill  dam,  if  it  is  to  pass  a 
sheet  of  water  over  its  crest  with  safety.  Care  must  be 
taken  in  depositing  the  rock  that  too  much  earth  and  fine 
material  are  not  placed  with  the  rock. 

In  the  Lower  Otay  dam,  we  are  informed,  there  was 
so  much  earth  mixed  with  the  rock  on  the  downstream 
side  that  probably  the  whole  mass  settled  when  the  flood 
passed  over  the  crest.  Even  if  the  lower  slope  of  a  rock- 
fill  dam  is  paved,  a  large  amount  of  water  will  percolate 
through  the  mass  and  wash  out  any  earth  in  it.  There 
must  be  solid  rock  enough  in  the  mass  so  that  the  dirt  can 
wash  out  without  affecting  the  stability,  and  the  rock 
must  be  in  large  enough  masses  so  that  the  water  can 
escape  freely  at  the  lower  toe  without  .setting  up  hydraulic 
pressure.  All  these  things  are  perfectly  easy  to  do,  as  a 
rule,  in  locations  where  the  rock-fill  dam  is  the  type  best 
adapted  to  conditions  and  can  usually  be  done  at  less 
cost  than  widening  the  spillway  enough  to  carry  any 
possible  flood. 

Slho^lldl   ftlh©  FsiIhF©im1h©a(l  ScaU© 
IB©  AIb<DllS§lh©dl? 

A  bill  has  been  introduced  in  Congress  to  abolish  the 
Fahrenheit  thermometer  scale  and  require  the  use  of  the 
Centigrade  scale  instead  in  all  United  States  Govern- 
ment publications.  Circulars  to  test  public  opinion  on 
such  a  proposed  change  have  been  sent  out  by  the  local 
Weather  Bureau  offices.  The  circulars  contain  the  sug- 
gestion that  if  a  change  in  the  standard  scale  were  to 
be  made,  some  other  scale  than  the  Centigrade  might 
better  serve  the  purpose,  as  the  use  of  the  Centigrade 
scale  requires  many  minus  signs. 

Opinions  of  engineers  would  doubtless  be  divided  as 
to  the  wisdom  of  abolishing  by  law  the  use  of  the  Fah- 
reu'heit  thermometer  scale.  A  very  large  proportion  of 
the  profession  is  accustomed  to  the  use  of  the  Centigrade 
scale  in  calculations  and  would  doubtless  approve  the 
I  hange,  but  many  engineers  have  never  learned  to  think 
in  Centigrade  terms.  ]\Iuch  of  the  Government  work 
in  its  scientific  departments  is  already  done  with  the 
Centigrade  scale.  The  proposed  law  if  enacted  would 
have  its  chief  effect  in  the  Weather  Bureau,  which  would 
be  obliged  to  use  the  Centigrade  scale  exclusively  in  its 
weather  reports.  In  the  country  districts  particularly, 
where  there  is  especial  interest  in  the  weather  bulletins, 
it  is  doubtful  whether  a  change  to  a  new-fangled  ther- 
mometer scale  would  meet  with  favor. 
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"•Stress  or  Stranim* 


still  ill  |irarliic  wild 
\\a>  III  iiiii\rr>al  ii-i' 
iihI  iiitrniai  strain,  'rinii 
liurpuM'  nf  tile  (iassronin, 
a  ili-liiuliuii  lictwcrii  a|)- 
iiilcnial  sti-ain.  oi-  ddnr- 
w  as  lilt  riKluccil  for  a|i|ilicil 
(■  rdliowiiiu 


Sir     'riicic   ari'    luaiiy   nii^iiicrr 
rciiiciulu'i'   w  iirii    ijii'   «  (ird    "st  rain 
to  siji'iiil'v  liot  li  a|i|>lir(l  st  rain  ami 
caino  llic   time   w  hen.   I'm-  the   |iu: 
it   sccnu'd    ail\i>alilc   to    make   a    i 
|)|i(Ml    strain,   nr    pro-niT.   am 
mat  inn  :  and  the  word  "■-t  ri's.-' 
>t  I'ain.  with  the  a|i|iarcnt   tlmiiLiht   that   wi 
such  an  authority  as   ProlV'ssor   IJankinc. 

As  a  matter  of  fact,  it  appears  tliat  Professor  Ifankinc 
iiscil  the  word  "•stress."  not  as  iiieauiiig  ap])lie(l  pressure 
or  external  force.  h)it  rather  as  the  internal  force  which 
a  niolet-ule  under  dcfurmation  cxci'ts  in  any  ilii-cctinii 
tendiuji'  to  recover  its  free  condition  and  which  fm-  a 
state  of  equilibrium  is  equal  to  the  strain  that  ])roduces 
it.  His  use  of  the  word  "stress"  in  this  sense  was  well 
advised  and  corresponds  to  the  internal  stress  that  an  in- 
^lividual  may  feel  from  xai'ions  causes.  Stress  is.  ])r()p- 
•(M'ly  speakin^i',  the  result  of  strain,  and  not  strain  the 
result  of  stress. 

"Stress"  and  "strain,"  in  general  language,  appear  to 
have  much  the  .same  meaning,  except  that  "stress"  is  a 
refinement.  All  pressures  in  hridgework  are  large  and 
forceful  aiul  are.  proi)erly  speaking,  not  merely  stresses, 
hut  are  actual  strains,  whether  they  be  external  or  in- 
teriuU. 

The  earlier  use  of  the  word  "strain"  in  its  double  sense 
was  not  considered  sufficiently  discriminating,  but  the 
present  use  of  the  word  "stress"  has  become  more  indis- 
criminate and  incorrect  than  the  use  of  "strain"  ever  was. 
for  the  latter  was  al\A-ays  considered  in  its  double  ap- 
plication. "When  we  see  the  expression  "the  elastic-limit 
stress,"  when  the  elastic  limit  is  purely  a  physical  con- 
dition or  strain  and  results  at  once  in  a  momentary  de- 
crease of  stress ;  or  vrhen  Ave  hear  the  term  "secondar\- 
stres.ses,"  when  they  are  never  secondary  ".stresses"  in 
the  modern  sense,  but  are  always  "strains,"  both  in  origin 
and  in  effect ;  and  finally  Mhen  we  hear  the  very  connnon 
expression  "the  material  is  overstressed" — then  we  realize 
that  our  "reform"  is  merely  an  aesthetic  effort,  ])sycholog- 
ical  rather  than  fundamental,  and  is  unfortunate  and 
incorrect. 

We  have  for  years  abandoned  the  good  old  term 
"strain-sheet"  for  the  more  a3sthetic  "stress-sheet."  with 
its  triple  "s",  and  in  order  to  be  consistent  may  yet  call 
it  a  "stress-and-strain-sheet,"  since  from  the  so-called 
"stresses"  we  deduce  the  strains  to  which  the  material  is 
subjected  and  proportion  our  bridges  accordingly. 

Should  we  not  leave  the  "aesthetic"  for  the  ornamen- 
tation of  the  structure  rather  than  introduce  it  into  the 
discussion  of  the  mechanical  design  ?  My  own  preference 
is  to  abandon  the  word  "stress"  and  to  use  the  M-ord 
"'strain"  as  formerly.  Such  was  also  the  preference  of 
our  friend  the  late  C.   C.   Schneider. 

Hexky  B.  Seamax. 
Woolworth  Building,  New  York  City,  Jan.  21,  191G. 


ValMiie  olT  Co-opeB"ativ<B  SclKoolls 

Sir  The  plan  of  ilic  Mcchanir..  institute,  of  Ifochester. 
N.  V.  Un-  (•iiiiiliiiiing  pi-aciicc  with  theory,  as  (!escribc(| 
in  h'lu/iiii'crin;/  .\cirs.  Jan.  l:'..  11)]."),  is  no  doubt  an 
earnest  eiuleavor  to  broaden  the  experieiu-o  and  mental 
\oeabnlary  of  the  y<iung  teelinieal  student.  it  is  avow 
I'dly  designed  to  make  liini  iinmediatcly  "useful  to  hi- 
i'iiiplii\ei-.''  .\llliongh  the  writer  has  no  knowh.'dge  of 
I  he  details  of  the  system,  it  is  apparently  the  result  of 
a  narrow-minded  movement  that  would  stifle  the  spirit 
of  engineering.  Experience  is  vital;  and)ition  and  dar- 
ing are  the  life-blood  of  the  profession,  but  science  is 
its  bi'ain. 

When  the  student  lea\es  c(ille;;e  and  enters  the  busy 
world  of  eonsti-iietion.  he  seems  to  plunge  from  an  atmos- 
phere of  exact  scieiK-e  into  a  cold  bath  of  practicality. 
w  here  apiiarently  all  his  treasured  mathematics  i.s  smoth- 
ered in  empiricism  ami  ajjproximation,  where  men  bow 
down  and  worship  experience.  Practical  experience  coiiu's 
to  him  easily  enough.  lUit  he  finds  slight  incenti\e  to 
use  his  mathematics.  Now  comes  the  test.  Unless  his 
theory  has  been  so  pounded  into  him  that  it  has  be- 
come the  very  essence  of  his  mental  life  and  unless  he 
has  enough  ambition  and  spirit  to  pursue  that  which  he 
has  only  glimpsed,  theory  gradually  slips  away,  and  be 
becomes  a  mere  technical  mechanic,  seeing  luj  farther 
than  the  end  of  his  nose — or  what  is  the  same  thing,  no 
farther  than  his  handbook. 

By  all  means  let  us  have  experience;  but  when  the 
young  engineer  is  in  college,  let  us  endeavor  so  to  ground 
him  in  the  fundamentals  and  traditions  of  the  profes- 
sion he  aspires  to  enter  that  he  will  become  an  active 
member  of  it,  a  producer — not  a  jjarasite  on  other  men's 
gray  matter.  Practice  will  come  from  without,  unasked ; 
the  development  of  theory  can  only  come  from  within. 

Stewaut  C.  Bahxett. 

1617  Oxford  St.,  Philadeli)hia,  Penn.,  Jan.  Hi,  1916. 


Sir — In  E)ujiiici'rhiii  Xcirs  of  Nov.  2."),  191. 5,  R.  Flem- 
ing discusses  the  impossibility  of  always  ai)])lying  the 
accepted  rules  for  eccentric  stresses  in  ])raetical  construc- 
tion. 

The  writer  is  familiar  with  "Case  ;i"  ridative  to 
the  ")()-ft.  cotfer-dani  wall.  6  ft.  th.ick,  which  was  loaded 
at  the  outer  third-jjoint  by  a  line  of  wall  columns.  This 
design  was  approved  by  the  Bureau  of  Buildings,  inas- 
much as  the  eccentric  stress  due  to  vertical  loading  was 
sufficiently  neutralized  by  the  lateral  pressure  on  the 
wall  due  to  earth  and  water  at  this  great  depth.  The 
existence  of  hydraulic  pressure  was  signally  demonstrated  J 
by  a  .sliding  of  the  wall  previous  to  the  insertion  of  lateral  ■ 
braces  (eventually  replaced  by  basement  and  cellar-floor 
.systems).  The  foundation  as  constructed  employed  canti- 
lever  foundation    girders   anchored   to    interior   cohunn.s. 
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The  question  of  otHcntric  stress  is  a  contiuuiilly  reiur- 
riiifj  one  in  engineering  problems.  A  design  irequently 
met  with  in  building  coustruetion  is  .shown  in  Fig.  I. 
'I\)  ])rovide  for  tlie  distribution  of  two  wall-column  loads, 
a|)])lied  adjacent  to  the  property  lines  of  the  building  lot, 
cantilever  girders  parallel  to  the  lot  line  are  employed. 
The  foundation  wall  is  carried  to  rock  and  made  contin- 
uous under  tlie  three  distributing  girders.  The  required 
section  modulus  to  distribute  the  load  unil'ormly  is  5:50, 
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FOUNDATION    GIRDERS    1307c     OVERLOADED    IP" 
PRESSITRE    IS    UNIFORMLY    DISTRIBUTED 


FIG.    2.      .SA.ME    GIRDERS    MADE    SAFE    BY    CUTTING    OUT 
MIDDLE   OF   PIER 

whereas  the  girders  possess  a  combined  modulus  of  only 
244.     The  girders  should  therefore  be  180%  overloaded. 

If,  however,  the  middle  portion  of  the  foundation  wall 
is  removed,  as  shown  in  Fig.  2,  the  same  girders  possess 
an  excess  strength  of  11%,  a  section  modulus  of  220 
being  required.  Will  the  girders  show^i  in  Fig.  1  deflect 
just  sufficiently  to  give  a  distribution  of  the  loads  at  both 
ends  of  the  M'all  ap])roximating  that  shown  in  Fig.  2,  or 
is  a  part  stronger  than  the  whole? 

New  York  City,  Jan.  8,  1916.     Geo.  E.  Sthehan, 

.\ssistant  Engineer,  Bureau  of  Buildings. 

IEim^nira©©iP  SMiadl  i%.2'(clhfltl©ctl 
Sir — In  your  issue  of  Jan.  0,  191G,  appears  an  editorial 
on  "Engineers  and  Bridge  Art."  It  is  very  evident  that 
the  writer  of  the  editorial  in  question  does  not  approve 
of  the  decorative  features  of  the  Q  St.  bridge  at  Washing- 
ton, for  he  speaks  of  it  as  "almost  tawdry." 

In  tlie  Ameriirni  Architect  of  Oct.  27,  1915,  appears 
an  article  on  the  same  bridge.  In  this  article  the  bridge 
is  referred  to  as  "a  notable  achievement"  and  as  "an 
example  of  the  conjunction  of  good  architecture  and  good 
engineering  .  .  .  worthy  of  extended  comment  and 
illustration."  The  statement  is  made,  "If  the  result 
achieved  in  this  instance  is  carefully  considered  in  future 
similar  undertakings,  we  may  hoi)e  with  considerable 
certainty  for  the  development  of  a  closer  relationship 
between  architectural  and  engineering  problems." 

The  writer  is  a  bridge  engineer  connected  in  a  resjjon- 
sible  way  with  the  design  of  large  and  important  struc- 
tures and,  so  far  as  his  opportunities  permit,  is  an 
exponent  of  this  closer  relationship  between  architectural 
and  engineering  prol)lems. 


The  whole  subject  of  artistic  bridge  design  is  one  of 
great  diificulty  and  of  many  vexations,  and  it  seems  Uy 
the  writei-  as  if  such  a  paper  as  yours  should  I)e  strong 
in  its  leadership  and  i^ccurate  in  its  judgment  concerning 
this  matter.  The  same  statement  applied  to  the  American 
.\rchilrcl   as    the   exponent   of   architecture. 

If,  iiowcvcr,  sucii  representative  opinions  as  these  two 
honest  and  carefully  considered  editorials  differ  so  radi- 
cally, how  can  there  be  an  agreement  between  the  profes- 
sions at  large? 

The  remarks  already  made  prompt  another.  It  is  at 
first  almost  impossil>le  for  the  average  architect  to  co- 
operate with  an  engineei'.  Tlu-  engineer  is  bound  l)v 
certain  considerations  of  cost  or  strength,  wliieli  must 
be  accepted  by  the  architect  if  he  is  to  helj).  These 
limitations  are  often  so  irritating  to  him  that  he  is  unai)Ie 
or  unwilling  to  accept  them  gracefully.  It  .sometimes 
hap]jens  that  the  engineer,  bound  l)y  ti'adition  and  prac- 
tice, lacks  the  authority  to  break  entirely  away  from 
precedent.  Fnder  such  conditions  cooperation  becomes 
very  unsatisfactory.  Many  times  the  writer  has  appealed 
to  his  architectural  friends  for  aid  in  the  proportioning 
of  a  pier  cap  or  some  other  detail,  and  he  has  seldom 
had  the  nerve  to  propose  the  results  to  his  chief. 

This  whole  matter  is  of  growing  importance,  and 
it  is  to  be  hojied  that  those  who  lead  professional  opinion 
will  take  it  up  in  a  broad  and  symjiathetic  way  for  the 
licnofit  of  us  younger  men  who  need  the  help  in  our  efforts 
to  combine  beauty  with  strength  and  economy. 

John  F.  Joiixston. 

Sacramento,  Calif.,  Jan.  20,  1916. 


MOTES  AH©  ©UIERnES 


Hatehtonn  Dam  Failure — In  the  article  "Analysis  of  the 
Failure  of  an  Earth-F'ill  Dain,"  in  the  issue  of  Jan.  13,  1916, 
p.  56,  the  captions  of  Figs.  6  and  7  were  not  correct.  They 
should  have  read:  "Fig.  6.  Old  Culvert  as  Exposed  by  the 
Failure.  Fig.  7.  Downstream  Part  of  Nlw  Culvert  Before 
Construction   of   Fill." 

Weather  Bureau  AVantw  Data  on  ICarthquakeK — In  the  issue 
of  Dec.  23.  in  coninienting  on  thi'  lecent  earthquake  in  north- 
ern Nevada,  allusion  was  made  to  the  desirability  of  having 
data  regarding  the  occurrence  of  earthquakes  collected  by 
some  Government  department.  It  is  now  learned  that  the 
United  States  Weather  Bureau  has  undertaken  the  systematic 
collection  of  earthquake  data  and  has  blanks  on  file  at  all 
its  stations  for  reports  of  any  earthquake  experienced  by  the 
observer.  The  Bureau  will  be  very  glad  to  have  the  coopera- 
tion of  engineers,  especially  those  located  in  remote  sections 
of  the  country,  in  this  collection  of  earthquake  data.  It  will 
be  glad  to  send  to  any  engineer,  on  request,  samples  of  the 
cards  used  in  reporting  earthquakes. 

StrenstheninK  of  New  York  HiKliway  KridKes  that  are 
unsafe  for  heavy  loads  is  under  consideration  by  a  committee 
of  the  legislature.  The  committee  was  created  by  a  joint 
resolution  of  the  legislature  Apr.  23.  1915,  to  inquire  into  the 
condition  of  all  bridges  in  New  York  outside  of  cities  and  the 
methods  in  use  for  maintenance,  and  to  propose  the  develop- 
ment of  a  uniform  system  of  construction  and  maintenance  of 
bridges,  culverts  and  sluices  in  the  state.  The  committee  is 
to  make  its  rei)ort  to  the  legislature  by  Feb.  1.^.  According 
to  a  public  statement  by  the  chairman  of  the  committee, 
Charles  O.  Pratt,  there  are  about  34,000  highway  bridges  in 
New  York  State  which  are  maintained  by  the  townships,  and 
it  is  probable  that  at  least  10.000  of  these  bridges  are  unsafe 
to  carry  a  rolling  load  as  great  as  5  tons.  The  committee  is 
considering  a  recommendalon  to  the  legislature  that  these 
bridges  shall  be  made  safe  for  loads  of  15  tons.  It  is  esti- 
mated that  the  cost  of  rebuilding  all  the  bridges  in  the  state 
to  this  standard  would  be  as  much  as  $30,000,000.  Great  as 
tliis  sum  is,  there  niust  l)e  considered  with  it  the  claims 
against  the  state  for  damages  resulting  from  accidents  on 
unsafe  bridges.  There  are  now  before  the  State  Court  of 
Claims  more  than   loo  cases  for  damages  from  bridge  failures. 
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Fsi^Jheip  ©f  Wa^eips  nim  ITIloodl 


By  Majoii  I'].  M.  Maukiiam- 


S)'.\()rslS—Sii(rr.isii'('  niin fulls  slmr  Ihr  miJ 
(lie  of  Dccciiihrr  in  the  rarioiis  trihiihtrij  ilniiiKU/c 
aims  hroiKjIit  both  the  Ohio  and  Mississiiijd  h'ivers 
into  flood  at  their  junction  and  garr  rise  to  wtiat 
promised  to  he  at  most,  if  not  ijuite.  a  record  flood 
sta(/e  below  (\iiro.  Tliese  conditions  and  their 
effect  north  of  the  point  where  the  Arkansas  and 
White  Hirers  join  with  I  lie  Mississijijil  are  re- 
viewed vp  to  Feb.  f). 

Tho  foundation  of  the  ])rosent  flood  situation  in  tho 
Mississippi  Kiver  nortli  of  its  junction  with  the  Arkansas 
and  the  White  was  laid  as  far  hack  as  Dec.  1(5  in  the 
development  of  an  area  of  low  harometer  tliat  moved 
northwest  from  Texas  over  the  Central  Valley,  thence  np 
the  Ohio  and  across  the  Middle  Atlantic  States,  passing 
into  the  Atlantic  Ocean  on  Dec.  18. 

Precipitation  on  Dec.  K!  was  not  excessive,  there  having 
been  0.2  in.  of  rain  at  Little  Hock ;  1  in.  at  Fort  Smith, 
Ark.;  0.78  at  Louisville,  Ky. ;  0.48  at  Cairo,  111.;  0.52 
at  Springfield,  Mo.;  and  0.32  at  St.  Louis.  On  Dec.  17, 
however,  precipitation  at  Little  Rock  had  increased  to 
1.6  in.;  Cairo,  111.,  1.71;  Evansville,  Ind.,  2.76;  Louis- 
ville, Ky.,  4.18;  and  Lexington,  Ky.,  2.04.  On  Dec.  18 
heavy  rainfall  continued  over  the  Tennessee  and  Cum- 
berland Valleys,  as  indicated  by  1.94  in.  at  Nashville,  2.6 
at  Chattanooga,  "2.32  at  Knoxville  and  1.3  at  Lexington. 
Precipitation  was  also  general  over  the  Gulf  and  Atlantic 
States  and  as  far  west  as  a  line  roughly  from  Detroit, 
Mich.,  to  Little  Rock,  Ark.  This  storm  had  little  effect 
upon  the  upper  Mississippi,  but  its  influence  on  the  Ohio 
was  marked  by  an  increase  of  stage  at  Cairo  from  17,9 
ft.  on  Dec.  16  to  42  ft.  on  Dec.  30. 

A  Second  Area  of  Precipitation 

On  Dec.  28  and  29  a  second  area  of  precipitation,  partly 
rain  and  partly  snow,  extended  from  Texas  in  a  gen- 
erally northeasterly  direction  over  the  lower  Mississippi 
and  the  entire  Ohio  River  Valley.  This  low  area  passed 
into  the  Atlantic  on  Dec.  30,  after  general,  though  mild, 
rainfall,  except  along  the  Ohio  and  its  tributaries,  a  pre- 
cipitation of  3.2  in.  at  Chattanooga,  2.5  at  Knoxville 
and  1.14  at  Cairo,  111.,  being  recorded. 

This  second  storm  carried  the  Cairo  gage  past  its  flood 
stage  of  45  ft.  to  a  maximum  of  49.5  ft.  on  Jan.  17. 
In  the  meantime  light  rains  had  again  developed  over 
the  entire  Ohio  River  watershed  on  Jan.  6,  7  and  11. 
On  Jan.  12  a  storm  area  of  considerable  intensity  cen- 
tered over  eastern  Missouri  and  central  Illinois,  resulting 
in  a  rainfall  of  2.62  in.  at  Springfield,  Mo. ;  2.96  at  St. 
Louis;  1.46  at  Springfield,  111.;  1,54  at  Peoria;  1.12 
at  Louisville,  Ky. ;  1  at  Cincinnati;  and  1.2  at  Parkers- 
burg.  Scattered  precipitation  was  also  general,  though 
nowhere  excessive,  over  the  west-central  plain. 

Thereafter  clear  weather  appeared  throughout  the  sev- 
eral basins  until  Jan.  20,  when  extensive,  though  light, 
precipitation  was  recorded  along  and  about  the  Ohio 
River  and  throughout  parts  of  the  watersheds  of  the  ]\Iis- 
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.sissi])pi  and  Missouri  llivcrs  as  far  north  as  Minneapolis, 
Minn.,  and  Huron,  S,  I).  On  Jan.  21  a  low  barometer 
centered  about  Omaha,  Neb.,  moving  southw(!st  into  the 
up])er  part  of  the  State  of  Mississippi  on  Jan.  22.  On 
both  days  rainfall  was  general  over  the  Ohio,  the  lower 
Mississippi  and  the  .Missouri,  with  1.76  in.  at  Chicago; 
1.2  at  l)aven})ort,  Towa ;  1.4.3  at  Keokuk;  1.33  at  Peoria, 
111.;  1.08  at  Springfield,  Mo.;  and  2.24  at  Kansas  City. 
A  radical  rise  of  tho  Mississippi  followed  from  the  run- 
off of  the  lower  Missouri,  the  Illinois,  Kaskaskia  and 
smaller  tributary  rivers  of  the  main  stream,  the  St.  Louis 
stage  climbing  from  6.8  ft.  on  Jan.  21  to  23.9  on  Jan.  26. 

Mild  Disturbance  in  Upper  Mi.ssis.sippi  Area 

An  area  of  mild  disturbance  again  appeared  throughout 
the  upper  Mississippi  and  Missouri  watersheds  on  Jan. 
26,  developing  on  Jan.  27  into  a  storm  of  marked  in- 
tensity, centered  near  Davenport,  Iowa.  The  .severest 
p.recipitation  occasioned  by  this  disturbance  was  reported 
from  Si)ringfield,  Mo.,  with  2.46  in.;  Keokuk,  Iowa, 
1.30;  Davenport,  1.14;  and  Madison,  Wis.,  1.10.  Be- 
tween Jan.  27  and  Feb.  1  the  Ohio,  Mississippi  and 
Missouri  watersheds  were  generally  involved,  though 
precipitation  Avas  severe  only  at  such  localities  as  Mad- 
ison, Wis.,  Davenport  and  Keokuk,  Iowa,  and  Kansas 
City,  Mo.,  at  each  of  which  the  rainfall  exceeded  1  in. 
on  Jan.  27.  At  Springfield,  Mo.,  on  the  same  day  2.46 
in.  was  recorded.  On  Jan.  39  Evansville,  Ind.,  received 
1.72  in. 

Rain  was  general  throughout  the  Ohio  and  middle 
Mississippi  Valleys  on  Jan.  31,  with  such  extremes  as 
2.78  in.  at  Cairo;  1.46  at  St.  Louis;  2.12  at  Terre  Haute, 
Ind.;  2.10  at  Evansville;  and  in  excess  of  1  in.  at 
Memphis,  Toledo,  Fort  Wayne  and  Chicago.  Light  rains 
continued  over  the  Ohio  on  Feb.  1,  with  a  maximum  of 
1.16  in.  at  Nashville,  Tenn.  Since  Feb.  1  the  weather 
throughout  all  upper  drainage  areas  has  been  cold  and 
clear. 

Flood  Crest  at  Cairo  Reaches  53.4  Ft. 

The  gage  at  Cairo  had  receded  from  48.1  ft.  on  Jan. 
21  to  47.1  on  Jan.  24.  On  Jan.  22  the  St.  Louis  gage 
stood  at  7.7  ft.,  though  by  Jan.  24  it  had  Jumped  to  20.2 
ft.  The  St.  Louis  gage  thereupon  proceeded  through  an 
essentially  unbroken  rise  to  31.7  ft.  on  Jan.  31,  simul- 
taneously with  a  rise  in  the  lower  Ohio,  the  extent  of 
which  is  suggested  by  a  maximum  gage  at  Evansville 
of  43.4  ft.  on  Jan.  17,  which,  receding  to  a  minimum  of 
35.2  ft.  on  Jan.  26,  thereafter  rose  more  or  less  con- 
tinuously to  the  crest  of  40.2  ft.  on  Feb.  4,  its  flood 
stage  being  35.  The  effect  of  the  conditions  outlined 
subsequent  to  Jan.  22,  involving  a  conjunction  of  the 
already  flooded  Ohio  with  a  rapidly  rising  Mississippi, 
has  been  a  crest  at  Cairo  today  (Feb.  5)  of  53.4  ft.  This 
compares  with  a  flood  crest  in  1913  of  54.7  ft. — the 
highest  of  record. 

Summarizing,  it  may  be  stated  that  the  present  floods 
in  the  Ohio,  and  in  the  Mississippi  from  St.  Louis  to 
the  White  River,  are  mainly  the  effect  of  the  unseason- 
able weather  that  existed  over  the  several  watersheds 
btween  the  middle  of  December,  1915,  and  the  first  of 
February,  1916,  with  the  result  of  general  and  unusually 
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persistent  rainfall  instead  of  the  customary  snow,  com- 
plicated by  severe,  though  not  extreme  or  record,  precipi- 
tation over  the  Ohio  Eivcr  basin  on  and  about  l)ec.  17 
and  18,  Dec.  28  and  30,  Jan.  13,  20,  21,  22  and  27  and 
over  the  upper  Mississippi  and  lower  Missouri  basins 
on  Jan.  21,  22,  27  and  ;51. 

The  junction  at  Cairo  of  the  Mississippi  and  Ohio 
Rivers,  both  beyond  their  flood  stages,  has  brought  to 
the  lower  valley,  as  far  as  the  White  River,  a  flood  plane 
that  will  probal)ly  be  deficient  of  that  of  1913  by  about 
1  ft.  The  anticipated  maximum  gage  at  Memphis  will 
be  between  45  and  46  ft.,  its  Hood  stage  being  35.  The 
flood  of  1913  was  recorded  at  Memphis  as  46.5  ft.  At 
Helena  a  maximum  gage  of  53  to  54  ft.  is  probable, 
that  of  1913  being  55.2.    The  Helena  flood  stage  is  42  ft. 

Effect  of  Floods  ox  Levees  and  Levee  Disteicts 

The  areas  protected  by  Government  levees  between 
Cairo  and  the  White  River  comprise  what  are  known  as 
the  Upper  St.  Francis  basin,  in  southeastern  Missouri, 
with  an  area  of  448,000  acres ;  the  lower  St.  Francis 
basin  of  Missouri  and  Arkansas,  with  an  area  of  2,240,- 
000  acres;  the  Reolfoot  basin  below  Hickman,  in  Ten- 
nessee and  Kentucky,  of  200,400  acres ;  the  Upper  Yazoo 
basin,  in  the  State  of  ]Mississippi,  south  of  Memphis,  with 
an  area  of  2,099,840  acres ;  and  the  White  River  basin, 
in  Arkansas,  below  Helena,  with  an  area  of  582,400 
acres.  The  total  length  of  levees  protecting  these  several 
districts  is  about  500  mi. 

These  levees  are  intact  at  date  and  give  promise  of 
successfully  resisting  the  present  water,  except  at  the 
lower  end  oi  the  White  River  system,  in  the  vicinity  of 
the  Laconia  Circle,  where  levee  grades  are  seriously  defi- 
cient. A  large  amount  of  levee  work  has  been  accom- 
plished since  1913,  and  many  miles  of  such  weak  and 
insufficient  structures  as  then  existed  have  since  been 
strengthened  and  enlarged.  Wherever  the  levee  system 
has  been  brought  to  the  height  and  section  established 
by  the  Mississippi  River  Commission,  no  uneasiness  is 
felt;  and  no  emergency  work  has  thus  far  been  required 
beyond  the  unusual  precaution  of  careful  and  systematic 
observation  and  patrol.  A  number  of  reaches  exist 
throughout  which  the  levees  are  far  below  standard  re- 
quirements, notwithstanding  which  there  is  every  reason 
to  believe  that  they  will  pass  the  existing  flood  unbroken. 

A  private  levee  near  Hickman,  Ky.,  maintained  by 
that  town  and  the  Mengel  Box  Co.,  was  overtopped  a 
few  days  since,  sixbmerging  al)out  100  acres  of  town  and 
factory  property  near  the  base  of  the  Hickman  Hills. 
This  levee  and  a  small  corporation  levee  in  Illinois,  op- 
posite Cape  Girardeau,  Mo.,  are  the  only  ones  known  to 
have  failed  along  the  Mississi]ipi  north  of  the  White 
River. 

No  engineering  structures  between  Cairo  and  the  White 
River  have  been  destroyed  or  jeopardized,  except  the  col- 
lapse of  falsework  and  the  consequent  loss  of  some  imas- 
senibled  steel  of  the  new  bridge  of  the  Arkansas  & 
Mempliis  Railway  Bridge  and  Terminal  Co.,  under 
construction  across  the  Mississippi  at  jMomphis  (see 
Engineering  News,  Dec.  23,  1915).  This  loss  occurred 
at  the  relatively  low  stage  of  26.6  ft.,  ]\Icmphis  gage, 
owing  to  the  accumulation  above  the  falsework  of  river 
drift,  which  on  a  then  rising  river  was  moving  down- 
stream in  such  excessive  quantities  and  under  such  adverse 
wind  conditions  that  it  could  not  be  successfully  shunted 


past  the  falsework  or  handled  through  it.  The  accumu- 
lation above  the  two  spans  involved,  prior  to  collapse,  is 
estimated  to  have  amounted  to  two  or  more  acres,  inter- 
matted  to  a  depth  of  at  least  20  ft. 

High  Flood  Plvxk  Below  Wiiitk  ifivEU  Indic.vted 

The  foregoing  hasty  outline  of  the  causes  and  effects  of 
the  existing  flood  takes  no  consideration  of  conditions 
in  the  White  and  Arkansas  Rivers  nor  of  their  conse- 
quences along  the  lower  Mississippi  to  the  Gulf.  Both 
rivers  are  at  record  stages,  incident  to  heavy  precipitation 
over  their  runoff  basins,  commencing  with  the  storm 
centering  over  Omaha  on  Jan.  21  and  22,  followed  bv 
the  storms  of  Jan.  27,  28,  29,  30  and  31.  The  unfor- 
tunate conjunction  of  the  Arkansas  and  White,  carrying 
record  flood  water,  with  the  Mississippi  at  extreme, 
though  not  record,  stage  fixes  the  certainty  of  a  flood 
plane  for  the  lower  Mississippi  that  will  prol)ably  equal, 
and  may  exceed,  the  measurements  of  1912  and  1913. 

Reverting  again  to  the  Mississippi  between  Cairo  and 
the  White  River,  existing  and  prospective  weather  condi- 
tions justify  the  hope  that  the  runoff  of  the  Ohio  and 
upper  Mississippi  watersheds  is  in  the  rivers,  with  no 
indication  of  additional  atmospheric  disturbance  within 
such  period  as  to  further  complicate  or  aggravate  the 
situation.  The  rapid  fall  of  the  Mississippi  between 
St.  Louis  and  Cairo,  now  in  progress,  should  insure  a 
recession  of  the  Cairo  gage  below  the  point  of  hazard. 
On  the  other  hand,  any  immediate  resumption  of  ex- 
treme, or  even  heavy,  precipitation  over  extensive  drainage 
areas  of  the  upper  valleys  would  bring  into  question  a 
flood  of  ominous  proportions. 


Tlie  Supreme  Court  of  the  United  States  on  Jan.  31 
handed  down  a  decision  in  a  St.  Louis  suit  to  enforce 
payment  of  a  special  tax  bill  for  street  improvement. 
The  court  held  that  the  form  of  assessment  was  unjust, 
as  the  property  was  not  benefited. 

The  improvement  in  question  was  made  imder  the  old 
charter  of  the  City  of  St.  Louis,  which  required  that 
two-fifths  of  the  cost  of  the  improvement  should  be 
assessed  pro  rata  on  the  frontage  and  that  three-fifths 
should  be  assessed  on  an  area  basis  against  all  property 
within  a  line  one-half  way  to  the  next  public  street. 

This  method  of  assessment  was  satisfactory  where  the 
streets  were  laid  out  at  regular  intervals ;  but  in  a  num- 
ber of  instances,  of  which  the  street  in  question  was  one, 
there  are  large  vacant  tracts  on  one  side  of  the  improve- 
ment, and  in  some  cases  the  next  public  street  is  nearly 
a  mile  away.  This  resulted  in  property  a  half  mile 
from  the  improvement  being  assessed  a  part  of  the  cost. 
The  injustice  of  this  was  recognized,  and  in  the  new 
charter  of  the  City  of  St.  Louis,  effective  in  August,  1914, 
the  method  of  assesment  was  changed,  one-third  of  the 
cost  being  assessed  pro  rata  on  a  frontage  basis  and 
two-thirds  on  area  basis  against  all  property  within  the 
limits  of  a  taxing  district  laid  out  by  the  Board  of 
Public  Service  and  established  by  ordinance  passed  by  the 
Board  of  Aldermen.  In  other  words,  the  Board  of  Public 
Service  was  given  discretion  to  consider  the  benefit  to 
any  particular  j^roperty. 
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It  is  soon  tlicrcrnn'  lh:il  Ihr  iniivisioiis  in  llir  mu 
cluirlor  aro  diroitiy  in  lino  willi  llio  docision  nf  llic 
Supronio  Ooiirl  ami  lliat  if  tlio  la\iM<f  districts  nic  ImmI 
lint  roasonaldy  l)v  tlio  Hoard  ol'  rnhlic  Sorvioo.  tlic  dn  i- 
sion  of  llio  court  lias  no  lioarinn'  on  assossnionls  made 
nndor  tlic  new  tliartci.  li  ha-  lioon  ostiniatod,  liowovor, 
tiiat  tliiTc  arc  ahoui  a  inillinn  dollars  in  tax  hills  still 
unpaid  lor  u.,i-k  done  under  tiio  oM  (hailcr  and  llial 
several    Imnihcd    tlion>aiid   dollars  of  tlioe   hdls   niav    lie 

alVoctcd    li\     the   dcri>|nn. 

;*; 

Upper  Ottay  Comicrede  Arclh  Damm 
SdiBiimdls  Heavy  Flood 

As  doscriiiod  in  our  last  i>sue.  the  T|i|ier  Olav  ilaui, 
near  San  DiejiH,  Calif.,  a  Imld  reinlo|-ccd-con<-rcle  anii 
structure,  was  suhjectcd  to  a  sc\ere  test  liv  the  same 
Hood  that  dostroyod  the  Lower  Olay  nuk-lil!  dam.  .\ 
sheet    of    water    .'l    ft.    deep    pa>.-ed    o\er    the    crest    of    the 


FIG.   1.      lHi\V.\'.STKi:.\.\t   FACl';  OF  UPPlOll  OTAY   DAAF 

rp|)or  Otay  dam  while  the  tlood  was  at   its  height,  hut 
it  stood  tlie  test  uninjured. 

The  occurrence  is  of  esjiecial  interest,  because  the 
Upper  Otay  dam  is  one  of  the  boldest  aroh  dams  ever 
constructed.  Sduiyler.  in  his  treatise  on  roservoir.s,  refers 
to  the  U|)per  Otay  dam  as,  with  the  cxee])tion  of  the 
famous   liear    \'allev   dam,   '■the   slenderest   dam   in    Cal- 
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<'la\  dam,  Infoiinalion  i-  not  a\ailalilc  as  to  wlietlior 
these  Australian  (binis  ha\e  e\er  iicen  .-idijecled  to  the 
test  of  a  full  head  of  water  hehiud  them.  The  reservoir 
lieliiiul  tlio  U|i)iei-  otay  dam  was  never  lilleil  heforo  the 
recent  Hood. 

The  drawing,'  horew  ith  shows  a  plan,  front  elevation  and 
cross-section  of  the  I'pper  Otay  dam  and  is  repioduced 
from  a  deladed  .le-eription  of  the  dam  pidili-hed  in 
F.iniiiirn-iiiii  .\rirs  of  Apr.  7,  H)01.  Jt  will  he  seen  that 
the  thickness  of  tlu'  dam  at  the  base,  75  ft.  i)olow  the 
orost,  is  only  II  (\.  The  lowest  25  ft.  of  the  dam,  how- 
ever, is  \cry  narrow,  so  that  stros.sos  due;  to  aroli  action 
aro  not  severe.  As  the  view  shows,  the  dam  forms  a 
very  Ihil  arch  for  so  thin  a  structure,  and  hy  the  time 
an  elevation  is  icachod  where  the  ai-cli  hecomos  of  con- 
sidcrahle  span  tlio  water  ])ressure  ijohind  it  is  coiisidorahly 

reduee.l. 

The  aceompanyinj;-  views  of  the  dam  are  ivproduced 
fiom  photofiraplis  taken  hy  Allen  llazen,  Consulting'  Kn- 
L;ineei-,  on  Oct.  27,  IDl.").  As  may  ho  jud^rod  from  those 
views,  the  water  fallino;  over  the  crest  of  the  dam  strikes 
dinctly  upon  the  rocky  sides  of  the  canon  in  which  the 
dam  is  hnilt.  This  rock  is  rather  .soft,  and  wore  the  overfall 
to  continue  for  a  long-  time,  serious  erosion  would  ])roh- 
ahly  occur,  'i'hc  How  over  the  crest  due  to  the  recent 
storm,  however,  was  douhtle.ss  of  short  duration. 

The  design  of  the  Upper  Otay  dam,  as  well  as  that  of 
the  Lower  Otay  dam,  which  was  destroyed  in  the  flood 
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ifornia  or  any  other  part  of  the  globe."  Since  the 
Upper  Otay  ilam  was  built,  however,  there  have  been 
constrncted  in  Australia,  to  form  irrigation  reservoirs, 
Konie  arch  dams  that  are  even  thinner  than  the  Uji^jor     to  Dar-es-Saiam.  on  the  coast,  about  soo  mi. 


PIG.    3.      DETAILS   OF   UPPER   OTAY   COXCRETE-ARCH 
DAM  NEAR   SAN   DIEGO,   CALIF, 

of  .7an.  27,  was  due  to  P],  S.  Babeock,  who  at  the  time 
of  their  construction  was  president  of  the  Southern  Cal- 
ifornia Water  Co.  Mr.  Babeock  long  ago  disjjosed  of 
bis  interest  in  the  company  to  John  D.  Spreckels,  and 
the  property  was  later  transferred  to  the  City  of  San 
Diego.  j\Ir.  Babeock,  however,  reserved  a  country  home 
for  himself  close  beside  the  Upper  Otay  dam.  The  dis- 
astrous failure  of  the  lower  structure  must  have  been 
in  plain  sight  from  his  house. 

In  commenting  on  the  design  of  the  Upper  Otay  dam, 
Schuyler,  in  his  book  on  reservoirs,  said:  '"The  dam 
'must  be  regarded  as  one  of  the  most  interesting  of  modern 
structures  in  that  line,  whose  ultimate  fate  will  always 
bo  looked  upon  with  curiosity  by  the  profession." 

Jiulging  by  its  behavior  during  the  recent  flood,  the 
idtiinato  fate  of  the  Upper  Otay  dam  may  be  long  delayed. 

The  TriiiLs-African  Railway  from  the  Conso  River  to  Dar- 
es-Salam,  on  tlie  east  coast,  has  been  completed,  the  east  link 
being:  the  200  mi,  of  line  from  Kabala  on  the  upper  Congo  to 
Albertville  on  Lake  Tanganyika.  This  link  is  in  the  Belgian 
colony  of  the  Congo.  The  railway  begins  at  the  head  of 
navigation  on  the  Congo  and  extends  500  mi,  to  Lake  Tan- 
ganyika, upon  which  there  is  steamer  service.  A  railway 
built     by     the     Germans     extends     from     Ujiji,     on     the     lake 
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A  joint  meoting  of  the  Indiana  Engineering  Soeiotv 
and  tlie  Indiana  Sanitarv  and  \Vator-Su])))ly  Association 
was  lii'ld  at  tlic  Ciavpool  Hotel,  Indianapolis,  on  Feb.  2  to 
5.  Matters  relating  to  ymblie  affairs  and  policy  predomi- 
nated over  those  relating  strictly  lo  engineering. 

Public  utilities  and  their  control  received  a  good  sliai-e 
of  attention.  The  efficient  operation  of  utility  plants  was 
dealt  with  by  Charles  Brossniann  (Indianapolis),  and  in 
ihe  discussion  Mr.  Ahai-a  (Mishawaka)  ex])ressed  the 
o|)inion  that  purchasing  coal  on  the  heat-unit  basis  is  not 
advantageous  under  ::ll  condilions.  I'aul  Hansen  (Ur- 
bana,  111.)  suggested  that  small  companies  which  cannot 
all'ord  to  ])ay  salaries  sufficient  to  command  the  services 
of  the  most  efficient  men  can  overcome  this  dilflculty  by 
arranging  witli  consulting  engineers  for  the  periodical 
inspection  of  tlie  jjlants  with  a  view  to  projjer  maintenance 
and  operation. 

Municipal  ownership  was  strongly  advocated  by  F.  F. 
Chandler  (Indianapolis),  who  predicted  its  e.xtension 
to  water-supply,  el(!cti'ic  light,  gas,  ice  making,  garbage 
disposal,  etc. 

Mr.  Carman,  Chief  Engineer  of  the  Indiana  Public 
Service  Commission,  discussed  the  difficulties  of  regulat- 
ing public  utilities  by  commissions.  This  system  is  now 
well  established,  but  the  jjaper  presented  some  oi'  the  di- 
rections in  -which  it  needs  to  be  strengthened.  The  author 
was  very  sure  that  municipal  ownership  will  extend 
rapidly  and  widely. 

A  paper  on  "Standardizalion  of  (i  ravel  for  Concrete," 
by  C.  C.  Brown  (Indianapolis),  brought  u])  anew  the 
question,  "AA'hat  is  gravel?"  Mr.  Brown  outlined  investi- 
gations as  to  the  iharacteristics  of  the  various  gravel 
deposits  in  Indiana  and  suggested  that  steps  should  be 
taken  to  ]3repare  definite  specifications  for  gra\el  to  be 
used  in  making  concrete. 

One  subject  discussed,  which,  while  old,  is  still  of 
practical  interest  at  this  time,  is  the  qualifications  and 
coni])ensation  of  the  county  surveyor.  Under  Indiana 
laws  no  technical  i|ualilication  is  required,  bvil  the  sur- 
\eyor  ]nay  be  in  charge  of  extensive  public  engineering 
work.  He  may,  however,  make  declaration  tliat  he  is  not 
an  engiiu>er  and  n'(|uest  the  court  to  appoint  a  compe- 
tent substitute.  It  has  been  urged  that,  as  the  law  limits 
the  pay  of  the  surveyor  to  •$  I  a  day,  this  must  be  also 
the  limit  for  the  substitute.  The  result  would  be  that 
coni])etent  substitutes  would  not  be  obtainable.  A  com- 
mittee of  the  society  is  to  take  up  this  nuitter  with  the 
state  departments. 

One  evening  was  given  up  to  a  centennial  meeting  in 
recognition  ol'  the  coming  centennial  celebration  of  the 
State  of  Indiana.  Papers  were  presented  j-eviewing  100 
years  of  progress  in  public-health  administration,  by  Doc- 
tor King,  Assistant  State  Health  Commissioner:  in  engi- 
neering, by  Prof,  \V.  K,  Hatt,  Purdue  University :  and 
in  the  field  of  water-su])])ly,  by  AV.  C  Flrich,  Indian- 
a])olis  Water  Co. 

The  Indiana  Sanitary  and  \Vater-Supj)ly  .Vssociation 
elected  officers  as  follows:  I'resident,  E.  L.  Loomis, 
A'al))araiso :  secretary,  l)r,  \\.  V.  King,  Indianapolis.  The 
Indiana  Engineering  Society  elected  the  following:  Presi- 
dent, Prof.  L,  W,  Wallace,  indianai)olis ;  secretary, 
Charles  Brossmaun,   Indianapolis. 


Arct^lhuarc  J.  Bsilcdlwiira  Presideiat  of 
th^is  mm  F^IblisSuing  Co. 

Arthur  .J.  Baldwin  has  been  elected  President  of  Ihe 
Hill  I'ublishing  Co.  to  .succeed  the  late  John  A.  Hill. 
Mr.  Baldwin  is  a  prominent  lawyer  in  New  York  City 
who  has  been  for  the  past  ten  years  Mr.  Hill's  jiersona! 
attorney  and  business  advi.ser  and  one  of  his  most  intimate 
friends.  He  is  an.  executor  of  Mr.  Hill's  will  and  a 
trustee  of  his  estate  and  has  long  been  familiar  with  Mr. 
Hill's  policies  and  plans. 

Mr.  Baldwin  is  a  member  of  the  law  firm  of  (iriggs, 
Baldwin  &  Baldwin.  He  is  a  graduate  of  Cornell  Univer- 
sity in  the  class  of  1892.  His  law  pi'ac-tice  for  the  last  ten 
years  has  been  almost  exclusively  in  connection  with 
large  business  enterprises  and  particularly  in  connection 
with  the  legal  end  of  engineering  ami  contracting.  He  is 
at  the  prc<(Mil   time  tivasurer  of  the  K'ogers  Silver  Plate 


AKTtilK    .1.    i;.\LU\Vl.V 

Co.;  treasurer  of  the  Borough  Develoi)ment  Co.,  which 
holds  the  contract  for  the  removal  of  ashes  from  Brook- 
lyn; treasurer  of  the  Boston  Development  and  Sanitary 
Co.,  which  has  a  contract  for  garbage  and  ash  disposal  for 
the  City  of  Boston;  vice-president  of  the  Automatic  Fire 
Protection  Co.  and  secretary  of  the  Mississippi  Wire  (ilass 
Co.  He  was  a  member  of  the  New  York  Constitutional 
Convention  of  1915. 

]\Ir.  Baldwin  has  arranged  his  business  affairs  so  as  to 
be  able  to  take  active  charge  as  the  head  of  the  Hill  com- 
])any.  lie  will  continue  unchanged  ihe  organization  and 
jiolicies  established  by  ilic  fi)undcr  of  the  company. 


I't'iiiis.vUniiiii  Statv  Iliulitvn.v  Work  in  IIM.'  w.t.s  .Tniio.st  en- 
tirely that  oi  maintenance.  AceonlinK  to  the  records  of  the 
Maintenance  Division,  the  improved  roads  maintained  in  1915 
to  Oct.  1,  are  8. 262. 68  mi.  out  of  the  total  system  of  10,200  mi. 
This  total  is  subdivided  as  follows:  Mileatre  of  stone  or  other 
hard-.surfaced  loads,  1,880.48  mi.;  mileaKe  of  Hint,  gravel  and 
shale  roads,  ti'tUT}  mi.;  mileage  of  earth  roads  dragged  and 
scraped,  5,824.45  mi.  In  addition  the  State  Highway  Depart- 
ment has  resurfaced  396.99  mi.  during  the  season  to  Oct.  1. 
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L^effacies  for  Ettimpfloyees  of  ftlhe 
Late  Jolhiim  A.  Mill 

All  I'liiiilovoos  of  tlic  Hill  I'lihlishiii^r  (Jo.,  owner  of  the 
Ainerican  Macliinisl.  I'oirer.  I'Jnf/inerrin;/  and  Mininf/ 
Journal.  CoaJ  Atje  and  En(iinppr\n<i  Xrirs.  who  had 
worked  colli iiniously  for  the  conijjanv  for  10  yv.  or  more 
wore  liaiidsoniely  romemhered  in  the  will  of  John  A.  Hill, 
founder  and  president  of  the  eonipany,who  died  on  Jan. 21. 
Employees  of  10  to  15  yr.  service  received  $1,000  each; 
15  to  20  yr.,  $1,500;  and  so  on  up  to  $2,500  to  those  who 
had  been  with  the  company  25  yr.  or  more.  Two 
employees  in  positions  of  special  trust,  who  had  been 
with  Mr.  Hill  since  he  founded  the  company,  were  given 
$25,000  and  .$30,000  respectively.  Altogether  some  80 
employees  received  rewards  for  long  and  faithful  service 
to  Mr.  Hill  and  the  Hill  Publishing  Co.  In  accordance 
M'ith  Mr.  Hill's  democratic  spirit  and  great-heartedness 
no  distinction  was  made  because  of  rank  or  position,  the 
beneficiaries  including  editors,  managers,  salesmen,  clerks, 
compositors,  pressmen  and  porters. 

The  hearing  in  Pittsburgh  before  Lieut.-Col.  Francis 
R.  Shunk,  of  the  Corps  of  Engineers,  U.  S.  A.,  on  the 
petition  of  the  river  interests  that  the  bridges  over  the 
Allegheny  Eiver  in  Pittsburgh  harbor  be  raised,  was  con- 
cluded Feb.  4.  The  testimony  and  arguments  in  this 
venerable  case,  which  has  been  before  three  secretaries 
of  war  since  1900,  will  now  be  forwarded,  with  recom- 
mendations, through  the  Chief  of  Engineers,  U.  S.  A., 
to  Secretary  of  War  Garrison.  The  final  decision  as  to 
whether  these  bridges  constitute  "unreasonable  obstruc- 
tions to  navigation,"  under  the  act  of  1899,  lies  with  the 
Secretary  of  War.  In  the  past  the  army  engineers 
invariably  found  that  the  bridges  were  unreasonably 
obstn;ctive,  and  Secretaries  Root,  Taft  and  Dickinson 
as  consistently  failed  to  approve  their  findings. 

The  reopening  of  the  case  was  based  largely  on  a 
proviso  attached  to  an  appropriation  of  $300,000  for  the 
further  improvement  of  the  Allegheny  River  in  1913, 
which  said  that  this  sum  should  not  be  available  until 
the  Secretary  of  War  should  have  received  assurances 
from  the  owners  that  the  bridges  would  be  raised  and 
modified  in  accordance  with  the  recommendations  of  the 
Board  of  Engineers  in  1909.  On  the  opening  day  of 
the  hearing  there  was  a  large  delegation  of  upper  Alle- 
gheny River  men  j^resent,  whose  spokesman  unexpectedly 
and  dramatically  announced  that  they  had  reached  the 
(conclusion  that  they  had  been  double-crossed  by  the 
Ohio  Eiver  men  and  "knifed"  by  their  supposed  friends 
when  the  troublesome  proviso  was  inserted.  "Give  us 
flack  water,"  he  declared,  "and  we  will  get  the  traffic 
under  these  bridges  all  right." 

Prior  to  1910  there  were  six  privately  owned  toll 
bridges   and  two   railroad  bridges — those   of   the   Penn- 


sylvania Co.  and  the  li.iltiiniirc  &  Ohio  \l.\i. — fighting 
Ihc  proposed  changes.  Iininc(liat(!ly  following  the  deci- 
sion i)f  Secretary  of  War  J3ickinson  that  he  would  not 
order  the  bridges  raised,  however,  Allegany  County  ac- 
quired ownership  of  the  highway  bridges  by  condemnation, 
at  a  cost  of  $2,500,000.  At  the  hearing  just  finished, 
the  County  of  Allegany,  the  City  of  Pittsburgh  and  the 
Pennsylvania  Co.  joined  in  the  defense,  the  Baltimore  & 
Ohio  in  the  meantime  having  been  obliged  to  plan  for  the 
raising  of  its  bridge  in  connection  with  the  grade-crossing 
elimination  at  33rd  and  Liberty  St. 

The  existing  structures  comprise  three  steel  truss 
bridges,  one  wrought-iron  eye-bar  suspension  and  one 
wrought-iron  continuous-truss  bridge  and  two  covered 
wooden  Burr  arch-and-truss  bridges.  These  have  clear- 
ances of  from  33  to  35  ft.  above  the  pool  level  created 
by  Davis  Island  dam  in  the  Ohio  River,  though  in  the 
case  of  the  43rd  St.  bridge,  farthest  upstream,  this  clear- 
ance has  been  reduced  to  27  ft.  6  in.  by  the  construction 
just  below  it  of  a  slack-water  dam  by  the  Government. 
The  proposed  changes  would  involve  raising  all  the 
bridges  to  provide  a  minimum  clearance  of  47  ft.  and 
further  changes  in  the  position  and  width  of  the  channel 
spans  that  would  necessitate  the  complete  reconstruc- 
tion of  the  highway  bridges.  The  county  presented  an 
estimate  of  $3,000,000  as  the  cost  of  rebuilding  and 
the  city  $3,500,000  as  its  probable  burden  for  property 
damage  and  construction  incident  to  raising  the  streets 
on  the  approaches  to  provide  grades  not  over  3%.  The 
plans  for  proposed  bridges,  offered  by  the  United  States 
Engineer  Office  to  meet  its  requirements,  had  contem- 
plated 4^/^  to  5%  grades  on  the  channel  spans,  which 
were  attacked  by  the  municipal  authorities  as  imprac- 
ticable for  such  main-traveled  bridges. 


A.p)p©SiIls 
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The  United  States  Circuit  Court  of  Appeals,  fourth 
circuit,  on  Feb.  2,  1916,  upheld  the  well-known  Edwin 
Thacher  patent  on  reinforced-concrete  bridges  by  affirm- 
ing the  lower-court  decision  in  favor  of  Mr.  Thacher  in 
his  suit  against  the  City  of  Baltimore,  Jan.  28,  1915. 

The  Thacher  patent.  No.  617,615,  applied  for  Oct. 
16,  1896,  granted  Jan.  10,  1899,  is  for  a  reinforced- 
concrete  arch  in  which  the  reinforcement  of  rods  is 
"embedded  in  concrete  near  the  outer  and  inner  surfaces 
of  the  arch  in  such  a  manner  as  to  assist  the  concrete 
in  resisting  the  thrusts  and  bending  moments  to  which 
the  arch  is  subjected."  The  suit  for  infringement  against 
Baltimore  was  on  account  of  the  Fallsway  Viaduct  in 
that  city.  In  the  suit  only  previous  foreign  and  domestic 
patents  were  cited,  and  with  these  before  him  the  judge 
declared  that  the  patent  was  valid  and  the  city  bridge 
an  infringement. 

The  Court  of  Appeals  decision  by  Judges  Pritchard, 
Knapp  and  Woods,  "affirmed  the  decree  of  the  District 
Court  on  the  reasoning  in  the  opinion  of  the  court." 


February  10,  l!)ir, 
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Stuilbcimeipgledl  §(te©fl  Ws^tleip  Ms^nira 
aft  MnimimeaipoESSi,  Mflimimo 

A  48-in.  riveted  steel  water  main  is  to  be  laid  in  a 
channel  beneath  the  Mississippi  River  at  Minneapolis, 
Minn.,  to  increase  the  water-supply  of  South  Minne- 
apolis. The  crossing  will  be  at  a  point  1,000  ft.  below 
tlie  lower  tailrace  of  St.  Anthony's  Falls.  At  this  point 
the  river  banks  are  precipitate  and  rocky,  the  current 
of  the  river  is  swift  and  the  bed  of  the  river  is  composed 
of  broken  limestone  to  a  depth  of  40  ft.  or  more.  The 
pipe  will  be  laid  with  its  top  5  ft.  below  the  present  water 
surface.  An  attempt  will  be  made  to  dig  the  trench  by 
means  of  a  clamshell  bucket,  supported  on  a  cribbing  of 
steel  I-beams.  The  pipe  will  be  laid  in  sections  30  ft. 
long,  suj)ported  and  lowered  as  each  section  is  added. 
The  crossing  is  1,.')00  ft.  in  length,  and  it  will  terminate 
at  each  end  in  vertical  shafts.  There  are  already  four 
water  mains  across  the  Mississippi  at  Minneapolis.  One 
of  these  is  16  in.  in  diameter,  two  are  24  in.,  and  one 
is  50  in.  The  new  48-in.  steel  crossing  will  connect  with 
6  mi.  of  48-in.  pipe  laid  during  the  last  season  between 
the  river  and  a  reservoir.  The  first  li/i  nii.  of  main 
from  the  reservoir  is  of  cast-iron  pipe,  and  the  remain- 
ing 41/^  mi.  is  of  lock-bar  steel  pipe.  J.  A.  Jensen  is 
supervisor  of  water-works  at  Minneapolis,  and  F.  W. 
Cappelen  is  city  engineer. 

MayoiP  CtLsirHey  CoiadleinmKaedl  h>w 

Seven  leading  ISoston  civil  engineers  have  spoken  in  no 
uncertain  terms  of  Mayor  Curley's  recent  decapitation 
of  17  employees,  mostly  engineers,  in  the  Public  Works 
Department  of  that  city  (see  Engineering  News,  Jan.  27, 
1916,  pages  184  and  193).  The  engineers  who  united  in 
a  strong  protest  against  this  action  were  Frederic  P. 
Stearns,  Desmond  FitzCierald,  Henry  F.  Bryant,  Charles 
T.  Main,  Harrison  P.  Eddy,  Frank  A.  Barbour  and  Ed- 
ward C.  Sherman.  These  engineers  express  the  opinion 
that  in  the  action  mentioned  Mayor  Curley  "struck  a  dis- 
astrous blow,  which  not  only  atfects  most  seriously  the 
present  efficiency  of  the  department,  but  will,  unless  it  is 
counteracted,  lower  the  standard  of  efficiency  to  a  still 
greater  extent  in  the  future."  The  seven  engineers  point 
out  that  most  of  the  men  discharged  on  48-hr.  notice 
were  civil  engineers,  gr  number  of  whom  held  responsible 
positions  and  that: 

It  is  apparent  that  when  17  experienced,  efficient  men 
holding  such  positions  are  simultaneously  removed,  the  fact 
offers  a  strong  presumption  that  the  removal  must  have  been 
made  without  just  cause  and  contrary  to  the  spirit  and  intent 
of  the  state  law  for  protecting  persons  included  in  the  classi- 
fied  civil   seivice. 

After  pointing  out  that  in  their  opinion  the  alleged 
abolition  of  the  offices  held  by  these  17  men  was  only  a 
"subterfuge,  because  the  work  performed  by  these  men 
must  continue,"  the  statement  issued  by  the  seven  engi- 
neers continues : 

We  believe  that  these  removals  are  contrary  to  the  spirit 
and  intent  of  the  law  and  should  meet  with  a  most  earnest 
protest  from  every  citizen  of  Boston  and  from  all  who  believe 
in   the  maintenance  of  an   official  civil  service. 

We  especially  commend  the  action  of  three  of  the  men  in 
contesting  the  action  of  the  mayor,  and  wo  believe  that  they 
deserve  the  active  support  of  all  public-spirited  citizens  who 
are  interested  in  securing  the  best  possible  results  for  the 
city  in  the  matter  of  good  sewers,  streets  and  adequate  fire 
protection    and    the    other    phases    of   the    worlc    of   the    Public 


Works   Department   which   are  so  essential   to   the   health   and 
well-being   of   every   citizen   of  Boston. 

Every  citizen  should  realize  that  at  the  perfunctory  hearing: 
given  four  of  these  men  by  the  Commissioner  of  Public  Works 
he  was  obliged  to  admit  that  there  was  no  question  as  to 
their  efficiency. 

The  statement  next  refers  to  tiie  custom  prevalent  in 
Boston  of  promoting  civil  engineers  from  the  lower  to 
the  higher  grades  of  the  city  service  and  continues: 

This  practice  has  brought  to  the  service  of  the  city  and 
retained  in  it  for  many  years  engineers  who  were  both  trust- 
worthy and  qualified  for  their  work,  but  the  recent  action  of 
Mayor  Curley  in  removing  without  just  cause  men  who  have 
given  loyal  service  for  a  long  term  of  years  meant  not  only 
that  competent  engineers  will  refuse  to  enter  the  service  of 
the  city  in  the  future,  but  that  those  still  in  the  service  will 
be  an.^ious  to  leave  as  soon  as  opportunity  offers  for  other 
employment. 

To  show  that  the  seven  engineers  who  are  making  this 
protest  held  no  special  brief  for  members  of  the  engineer- 
ing profession,  the  seven  engineers  say  that  "the  princi- 
ples involved  are  equally  applical)le  to  trained  men  in 
charge  of  other  branches  of  the  service." 

That  an  able  and  successful  politician  like  Mayor 
Curley  would  strike  back  was  to  be  expected;  but  it  is 
surprising  to  find  not  only  how  weak  his  attempted  self- 
justification  is,  but  also  that,  whereas  in  announcement 
and  utterances  at  the  time  the  decapitation  took  place 
he  spoke  boldly  about  the  action  as  being  his  own,  in  his 
reply  he  seems  to  try  to  shift  the  responsibility  and  to 
make  out  that  it  was  really  a  case  of  one  engineer  sitting 
in  judgment  upon  others  in  the  interest  of  efficiency. 
Thus  he  says : 

The  Commissioner  of  Public  Works  discharged  those  whose 
services  he  deemed  unnecessary.  He  is  an  engineer  himself 
and  presumably  knows  how  many  engineers  his  department 
requires  as  well  as  which  engineers  may  best  be  dispensed 
with.  In  other  words,  he  has  both  knowledge  of  the  situation 
and  responsibility  combined. 

]\Iistaking  the  action  of  the  seven  engineers  for  that  of 
the  Boston  Society  of  Engineers,  the  Mayor  continues : 

The  action  of  the  Society  of  Engineers,  therefore,  reduced 
to  its  simplest  terms,  is  a  protest  of  a  body  unfamiliar  with 
the  premises,  and  without  responsibility,  against  the  action  of 
a  competent  engineer.  .  .  .  The  Engineers'  Society,  like 
other  societies  we  have  in  Boston,  is  an  ardent  advocate  of 
economy,  but  when  the  economy  strikes  members  of  their  own 
profession  they  raise  a  howl  that  can  be  heard  across  the 
continent. 

What  they  desire  is  economy  at  the  expense  of  the  other 
fellow.  When  one  of  their  societies  discliarged  day  laborers 
in  the  City  of  Boston  by  the  hundred  the  Boston  Society  of 
Engineers   was   singularly   silent. 

The  mayor's  reply  contained  more  of  much  the  same 
sort,  but  enough  has  been  quoted  from  it 'to  show  his 
line  of  reasoning  and  the  vigor  and  picturesqueness  of 
liis  language — also  to  make  it  obvious  that  he  mistake.^ 

the  spirit  of  the  protest. 

W. 

The  progress  record  of  the  Rogers  Pass  tunnel  on  the 
Canadian  Pacific  Ry.,  from  July  to  December,  is  given 
herewith.  This  supplements  the  previous  record  and  the 
note  on  the  holing  through  of  this  great  tunnel,  in 
Engineering  News,  Nov.  11,  1915,  and  Jan.  6,  1916. 

July  29  to  Sept.  2  to  Sept.  30  to  Oct.  20  to  Total, 

Sept.  2  Sept.  30  Oct.  28  Dec.  2  Dec.  2 

Ft.  Ft.  Ft.  Ft.                Ft. 
East  End: 

Pioneer  headinK (Complete)  10,740 

Main  lieading 1,4.5.5  1,381  1,049  1,429  11,858 

Main  tunnel 690  672  669  806  8,053 

West  End; 

Pioneer  heading (Complete)  8,870 

Main  headins 1,400  1,151  1,109  783  11,912 

Main  tunnel 951  706  699  840  6,950 
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Mamneapolis  To  Spesid  a  Million 

on  Day-Lalboir  Favinf^ 

Coiiliiuiiiiu;  its  pliiii  ol'  inni'iiiciit  (uiisti'iictioii  li\  <Im\ 
liilmr,  the  C'itv  ol'  M  iiiiH'!i|>()lis  projioscs  to  l:i\  mImuiI 
100,000    s(i._v(l.    of    imvcnicnts    in     II'K;.    :it    an    ot  iinali.l 

cost   ol"    $1.()(;0,000.       I'lNccpt     t\u'    a    r |iarali\uly    small 

amount  of  lirick.  all  llic  nrw  iiaMiinMit  will  lie  of  ii'/j- 
ainl  l-in.  crfn-nli'd  Sduiliri-n  lunu-lcal'  )nni'  liincks  laid 
Oil  fOiU'ivli'.  \\itli  llir  liist  ravciialilc  weather  I'liiis  |{. 
Duttoii.  assistant  rily  eni;ini'er  in  chari^i'  of  pavinu', 
expects  tn  put  1".'  paxiiiL;  iitw-  hi  wm-k,  llunMe  tiie 
oquipilien!    new    nxuicd    liy    the  rily    will    he   pnichasnl. 

The  liii;iiest  aniiuinl  of  paxinir  work  dmie  picviously 
was  $().')0.00()  woi-tli  in  liil;!.  Owilii;-  to  unavoidahle 
delays,  tlie  (otal  ol'  tlie  1915  ])a\iiig  operations  was  only 
*|.")0.000.  Other  day-Iahor  iiiuniei])al  projects  in  Minne- 
apolis will  hi'inu-  the  total  for  luunicipal  construct  ion 
under  this  i)lan  in   llMii  ahove  .$;?,000,000. 


A  three-hinged  reiiiroreed-coneretc  hridge  of  the 
Tliomas  type,  across  the  San  Diego  River  just  iioi'tJi  of 
San  Diego,  Calif.,  was  destroyed  hy  floods  on  Jan.  27. 
This  type  of  bridge  is  the  one  in  whiili  half-arch  ribs  are 
cast  on  the  ground  and  raised   into  jilaee  against  spring 
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OXE   PIER   AND   ARCH   OP   THE   OLD   TOWN   BRIDGE 

and  crown  hinges,  the  superstructure  then  being  cast  in 
place  on  the  ribs,  with  liberal  use  of  precast  nieniljers 
for  struts,  beams,  etc. 

The  bridge  in  question  is  on  the  road  from  San  Diego 
to  Los  Angeles,  at  Old  Town.  It  was  built  in  191-4  and 
was  designed  by  Thomas  &  Post,  of  Los  Angeles.  The 
details  of  one  of  the  spans  are  shown  in  the  accompanTing 
sketch,  forwarded  by  John  L.  Bacon,  of  San  Diego,  an 
engineer  who  was  on  the  bridge  observing  its  progressive 
failure  up  to  a  few  minutes  before  its  collapse. 

The  bridge  had  three  100-ft.  spans  and  was  a  three- 
hinged  arch  structure  with  piers  resting  on  piles  about 
25  ft.  long.  The  river  bed  is  of  sand  and  silt  extending 
to  a  great  depth  and  is  entirely  dry  during  the  summc' 
months.  The  elevation  of  the  stream  bed  before  the  flood 
was  about  3  ft.  above  tidewater,  and  the  piles  were  cut 
off  about  4  ft.  below.  The  soffit  of  the  arches  at  the  crown 
was  at  15.54  ft.  elevation. 

Tlie  San  Diego  River  flows  from  mountains  30  to  50 
mi.  back  from  the  coast,  rising  to  elevations  of  1,000  to 
0,000  ft.  These  conditions  produce  a  heavy  rainfall  at 
the  headwaters  and  rajiid  runoff.     It  is  ]n-ol)abl(>  thai  the 


\olunic  and  toire  cil'  ilie  Hood  Were  SO  great  as  to  scour 
the  river  channel  at  ihe  bridge  to  great  ileplli  and  inidei-- 
inine  Ihe   piles. 

Ajiparenlly  one  of  the  two  river  pier-  was  lir.-t  iinder- 
niineil  hy  the  rushing  walei-  anil  coninienced  to  sink. 
I  III'  li  rsl  indii  at  inn  lieing  I  he  l;  rad  iial  low  ci'iiig  of  the  road- 
w  ii\  at  I  he  crow  n  of  I  he  middle  a  r(  h  opening.  The  expan- 
sion joint  III  ihe  r<iaclwa\  over  the  other  river  pier 
then  began  to  open  :  ahont  an  hour  later  the  joints  in  the 
(onerete  lop  rail  began  lo  spall  under  compression,  and 
a  half-honr  later  the  central  arch  droi)peiI.  imniediat<'ly 
lollowcd  hy  the  two  adjoining  arches  and  the  two  river 
piers. 

OlhSOp  Mississippn,  Axflfeairasass 
siiradl  WSrstite  M.n"^es:"  FHoodls 

Cumulative  effects  of  rainfall  fi-om  time  to  time  since 
the  middle  of  Deccmher,  |'.)15.  have  caused  both  the 
Ohio  and  .Mississipjii  lliveis  to  he  in  Hood  at  their  junc- 
tion at  Cairo,  111.,  with  the  likelihood  that  the  Arkansas, 
^\'hite  and  i\lississippi  will  also  he  in  flood  at  one  time 
at  the  junction  of  these  three  rivers.  K.  M.  .Markham, 
Major,  Corps  of  Engineers,  U.  S.  A.,  Memphis,  Tenii., 
in  reviewing  for  Engineering  Neirs  elsewhere  in  this  issue 
the  flood  conditions  in  the  lower  Mississipjii  as  far  south 
as  the  mouth  of  the  White  River,  states  that  on  Feb.  5 
there   were  indications  of  a   flood   plane  from   Cairo  to 


the  White  River  that  would 
that  of  1913. 

The   character  and  effect 
.\i-kansas  and  White  Rivers,  i 
liock,   have   been    sniniiiari/,e( 
Elliott  J.  Dent, 
Little  Rock,  Ark 


ilv  a    foot  lower  than 


tlood    conditions    on    the 

uding  conditions  at  Little 

1)1-   I'yngineering  News  by 

.Major.   Corjjs  of   Engineers,  IT.   S.   A., 

,  under  date  of  Feb.  G,  as  follows: 


The  branches  of  the  upper  Arkansas  River  in  Kansas 
and  Oklahoma  rose  6  to  14  ft.  on  Jan.  21,  and  7  to  18  ft  on 
.Tan.  21  and  22.  On  Jan.  27  to  31  rainfall  was  general  on  all 
the  watersheds  of  the  Little  Rock  district,  with  5  in.  of 
precipitation  at  Little  Rock.  In  the  Arkansas  River  the 
second  flood  caught  the  crest  of  the  first  flood.  The  river 
stage  at  Little  Rock  was  27.3  ft.  on  Feb.  3,  compared  with 
a  maximum  recorded  stage  of  29.1  ft.  The  White  River  at 
Batesville  rose  29  ft.  from  Jan.  27  to  Feb.  1,  reaching  a  stage 
of  38.1  ft.,  against  a  maximum  record  of  37.5  ft.  Newport 
was  flooded  Feb.  1,  but  is  dry  now   (Feb.  6). 

The  Arkansas  River  below  Moscow  and  the  White  River 
below  Devall  Bluff  were  affected  by  backwater  from  the 
Mississippi.  The  Helena  gage  showed  a  48-  to  52-ft.  level. 
The  levees  on  the  south  bank  of  the  Arkansas  River  below 
Pine  Bluff  were  overtopped  or  breached  at  several  points. 
Water  flowing  south  to  Bayou  Bartholomew  flooded  Grady. 
Varner,  Gould  and  Dumas,  causing  much  hardship  through 
exposure  and  the  loss  of  many  head  of  stock.  Trouble  is 
now  (Feb.  6)  feared  from  McGehee  to  Arkansas  City.  The 
Clarendon  levee  broke  Saturday  night,  Feb.  5,  but  a  serious 
condition    is    not    probable. 

The  White  River  locks  were  slightly  damaged.  About  1,.')00 
ft.  of  revetment  was  lost  at  Pine  Bluff  (see  "Engineering 
News,"   Jan.   14,   1909,  p.   47),   and   many   levees  were  breached. 

The  Cotton  Belt  R.R.  line  was  flooded  near  Clarendon.  The 
extent  of  the  damage  is  unknown,  but  is  believed  to  be  slight. 
The  Rock  Island  R.R.  tracks  are  flooded  in  the  vicinity  of 
Newport,  resulting  in  slight  damage.  There  are  some  wash- 
outs in  the  White  River  bottom.  The  tracks  of  the  Missouri 
River  system  between  McGehee  and  the  Arkansas  River  and 
between  McGehee  and  Grad.v  are  flooded,  but  the  extent  of 
the  damage  has  not  yet  been  reported  here.  Water  is  rising 
over   the   tracks   at   Arkansas   City. 

The  railway  line  from  Little  Rock  to  Memphis  was  blocked 
12  hr.,  owing  to  a  washout.  The  line  fiom  Little  Rock  to 
St.  Louis  was  overflowed  and  washed  out  near  Newport,  and 
passengers  on  the  marooned  train  were  rescued  by  motor 
boat.  The  damage  to  the  railroad  line  up  the  White  River 
from    Newport    is   as    yet    unknown.      Two    bridges    were    lost 
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noar  Gibson.  Tlic  total  damage  to  the  Missouri  Parific  is 
probably  $200,000. 

At  St.  Louis,  Mo.,  4.()."')  ill.  of  rain  fell  from  Jan.  27 
to  ."H,  tli.<tributi'(l  hv  days  as  follows:  ()..5.5,  0.10,  0.7.5, 
2J),  1.20.  The  rain  came  on  top  of  a  thaw,  and  tiu! 
"round  was  .satiiratcd.  The  River  dos  Peres  and  tlu^ 
Meraniec  Kiver  were  high,  bnt  not  so  high  as  they  were 
last  August.  Train  service  on  tlie  P>isco  and  Missouri 
Pacific  linos,  wliicji  follow  the  ^leramee  Valley,  was  an- 
nulled from  the  morning  of  Jan.  150  to  the  evening  of 
Kel).  1,  but  no  seriou.s  damage  was  done  to  the  railroads. 

The  .Mississippi  Eiver  rose  to  the  extraordinary  stage 
of  ;};{  on  the  St.  Louis  gago,  which  was  .'5  ft.  afiove  the 
danijer  line.  January  liigli-watcr  levels  for  the  last  !•") 
yr.  have  been:  IDO:!,  11  ft.;  liiOl  and  l!)()(i,  ].-.  ft.; 
1!I07  and  1!)10.   10  ft. 

The  contractors  on  tlie  Mill  Creek  sewer,  St.  LoTiis, 
had  to  meet  a  combination  of  high  water  in  the  Missis- 
sippi and  heavy  rainfall.  To  stop  seepage  of  the  river 
water  into  the  eastern  tunnel  heading,  part  of  the  heading- 
was  bulkheaded  off  and  flooded. 


Era©  ]Rsv,aBiP®sidl  A-ppoaimfts  M®^^ 

Eobert  Stevens  Tarsons,  il.  Am.  Soc.  C.  E.,  since  liU  1 
General  Manager,  at  Cleveland,  of  the  Ohio  Grand  Divi- 
sion of  the  b^rie  U.IJ.,  now  known  as  the  Erie  Lines  AVest, 
has  been  appointed  Chief  Engineer  of  the  company,  with 
headquarters  at  New  York  City.  He  was  born  at  Iloho- 
kus,  is.  d.,  and  is  a  graduate  of  Rutgers  College,  from 
which  institution  he  received  the  degree  of  civil  engineer 
iu  1897. 

In  IS!).")  Mr.  Parsons  entered  the  service  of  the  Eric  as 
a    I'odnian    and    the    following   wnr   M'as   mad(>    Assistant 


i;<ir.KUT    STIOVKN."-!    I'Ai: 


J'higinccr.  Tiiree  years  later  ho  became  Division  Engineer 
of  the  New  York,  Susrpiehanna  &  Western  R,R.  In  1903 
he  was  appointed  Engineer  of  Maintenance-of-Way  of  the 
Erie  and  in  190(5  became  Assistant  (General  Superintend- 
ent of  the  road.  He  was  j)romotcd  to  Superintendent 
of  the  Sus(iiiehanna  Division  in  1907  and  in  1910  was 
transferred  in  the  same  capacity  to  the  Xew  York  Divi- 
sion. On  .Ian.  1.  li)13,  Mr.  Parsons  was  appointed 
.\ssistant  (;encial  Manager  of  the  Lines  East  of  Buffalo 
and  Salamanca,  with  headtpiarters  at  Xew  York  City, 
and  a  year  later  was  appointed  to  the  ))osition  of  General 
Manager  at  Cleveland,  which  he  has  occupied  until  his 
present  appointment. 

A  l.VMMm-Gsil.  Activated-Sliidice  Plant  to  treat  packing^- 
town  .sewage  was  put  into  operation  the  latter  part  of  Janu- 
ary by  the  Sanitary  Distiict  of  Chicago,  under  the  direction 
of  Langdon  Pearse,  division  engineer,  and  Dr.  Arthur  J. 
Lederer,  chemist. 

Nearly  :{,000,000  Cu.Yd,  of  I^xoavatlon  in  11  weeks  is  the 
record  of  the  dredges  working  on  the  Panama  Canal  slides. 
The  total  output  in  the  11  weeks  ending  Jan.  10  was  2,907,492 
cu.yd.  Besides  this  primary  excavation.  264,317  cu.yd.  of 
material  was  rehandled  during-  that  time  by  the  dredges. 

Federal  Aid  to  State  Road  C'onHtruetlon  is  provided  for  in 
a  bill  that  passed  the  House  of  Ilepresentatives  on  Jan.  23  by 
a  vote  of  2S1  to  81.  The  bill,  which  was  intioduced  by  Mr. 
Shackleford,  of  Missouri,  carries  an  appropriation  of  $25,000,- 
nOO  and  is  framed  on  similar  lines  to  the  Shackleford  bill  that 
passed  the  House  in  the  last  Congress,  but  failed  in  the  Senate. 

The  Reported  Partial  Failure  of  the  Sweetwater  dam,  near 
San  Diego,  in  the  nood  of  Jan.  27,  -was  really  the  failure  of 
an  earth  dike  about  half  a  mile  from  the  large  concrete  dam. 
A  short  extension  of  the  concrete  dam  at  the  north  end, 
consisting  of  an  earth-  and  rock-fill  with  a  concrete  core 
wall,  was  also  washed  out.  The  level  of  the  water  in  the 
reservoir  was  lowered  about  20  ft.  by  these  breaks,  leaving  a 
depth  of  about  78  ft. 

A  Raiild-Translt  Investigation  is  expected  to  go  forward 
in  Chicago  as  soon  as  a  board  of  engineers  can  be  appointed 
for  this  purpose.  It  has  been  incorrectly  reported  that  such 
a  board  has  been  appointed,  or  named,  by  a  subcommittee  of 
the  council  committee  on  local  transportation.  The  facts  of 
the  case  are  that  the  subcommittee  has  recommended  to  the 
committee  that  the  investigating  board  consist  of  the  follow- 
ing engineers:  Bion  J.  Arnold,  of  Chicago;  William  Barclay 
Parsons,  of  New  York  City;  and  Robert  Ridgway,  of  the  New 
York  Public  Service  Commission.  These  names  must  be 
accepted  by  the  council  and  approved  b.v  the  mayor  to  make 
them  official.  The  purpose  of  this  investigation  is  to  have  the 
engineers  report  to  the  cit.v  upon  a  comprehensive  and  inter- 
related system  of  local  transportafion,  including  the  existing 
surface  and   elevated   lines  and   the  proposed  subways. 

IVew  York  S«il>«ay  I»roKTe»s — On  Feb.  2  the  south  tube  in 
the  Old  Slip-Clark  St.  tunnel  was  "holed  through"  on  the 
Jlanhattan  side  to  the  southern  end  of  the  William  St.  sub- 
way. The  connection  was  made  about  7.50  ft.  west  of  the 
lOast  River,  at  the  junction  of  the  two  contracts — that  for  the 
tunnel  under  the  river,  held  by  the  Flinn-O'Rourke  Co.,  and 
that  for  the  William  St.  sul)way,  held  by  Smith,  Hauser  & 
Maclsaac.  It  is  now  possible  to  walk  through  the  tunnel  from 
the  air  lock  350  ft.  from  the  river  edge  into  the  completed 
structure  in  William  St.  The  easterly  end  of  the  tunnel  is 
now  out  under  the  East  River  to  a  point  about  150  ft.  from 
the  bulkhead  line.  This  line  is  for  operation  by  the  Inter- 
borough  Rapid  Transit  Co.  It  leaves  the  Seventh  Ave.  subway 
at  Park  Place  and  runs  under  Park  Place,  the  United  States 
Post  Office,  Beekman  St.  and  William  St.  to  a  junction  witii 
the  tunnel  at  Old  Slip.  From  Old  Slip  the  line  passes  under 
the  East  River  to  Clark  St.,  Brooklyn,  and  up  Clark  and 
Vi'illoughby  St.  to  a  connection  with  the  existing  subway  near 
Borough    Hall. 

.V  Phenomenal  Snowfall  and  Low  Tempernture  prevailed 
over  the  North  Pacific  Coast  all  the  way  from  Alaska  to 
California  during  the  month  of  January.  In  the  lower  alti- 
tudes of  the  coast  section  of  Oregon  and  Washington,  the  fall 
of  any  quantity  of  snow  is  a  rarity.  Logging  work  in  Eastern 
Canada  and  the  northern  United  States  is  generally  carried  on 
entirely  in  the  winter  and  is  dependent  upon  a  good  snowfall. 
The  I'acific  coast  production,  however,  is  carried  on  by  other 
(nethods  entirely  and  the  heavy  snowfall  of  January  reduced 
the    lumber    production    of    Oregon    and    Washington    for    the 
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iiUMilli  to  oiiK-nrtli  of  llu>  noi mill.  In  S. attic.  U'a.sli.,  the  nuow 
I'oiuUtloiis  wrro  fxccptloiiall.v  suvcir,  llio  aviTaKo  miiow  on 
the  Ki'ountI  at  Olu^  tlnio  boln^  30  In.  in  thu  ililftH,  which 
roueheil  a  ilepth  of  from  4  to  7  ft.,  the  wcIkIiI  «f  Hnow  vurlccl 
from  10  lb.  per  cii.ft.  on  top  to  20  11>.  In  the  lower  HCctlonH. 
Tho  duino  of  St.  JamoH  r'alhcdral,  a  ntcot  Htriu-tiire  of  'lO-ft. 
Bpaii,  collapsixl,  iliif  to  the  weight  of  hiiow  on  a  lower  roof 
framhiK  Into  tho  collimnM  that  held  the  doiiio.  (Ino  of  these 
I'oluiiiii.M  wuH  the  original  plai-e  of  failure. 

W  ntrr-l'«w«T  l.fKlMlatloii  liy  the  present  ConKresH  l.s 
nnxlously  awaited  liy  those  In  charKO  of  a  nuinher  of  very 
larKi'  water-powor  enteri>rlse.s.  House  Hill  No.  40S,  KCnerally 
known  a.i  the  Ferris  hill  and  framed  on  lines  similar  to  tho 
Ferris  bill  which  passed  the  House  In  the  last  ConKress, 
passed  the  House  on  .Tan.  S.  This  bill  empowi'rs  the  Secretary 
of  tho  Interior  to  lease  public  lands  of  the  United  Stales  for 
water-powor  development  for  pi'rlods  of  not  more  than  50  yr., 
such  leases  to  be  Iri'evocablo  except  for  breach  of  their  terms. 
Control  of  corporations  doveloplnK  power  under  such  leases  Is 
to  He  with  the  public-service  commlslsons  of  the  states  where 
the  plant  Is  located;  or  If  no  such  commission  exists,  with  the 
Secretary  of  the  Interior.  At  the  expiration  of  the  lease  the 
United  States  may  take  over  the  property,  paying  therefor 
Its  reasonable  value  plus  the  expenditure  on  water  rights, 
rlRhts-of-way,  etc.,  but  not  IncUidinn  payments  for  IntanKlble 
elements.  Itentals  collected  under  the  leases  are  to  accrue 
to  the  reclamation  fund.  The  Senate  has  also  before  it  the 
Myers  bill  (No.  1060),  framed  on  similar  lines  but  diffeiing  in 
some   details. 

Krosr-on  Concrete  again  appears  to  be  the  cause  of  a  build- 
ing collapse  in  the  case  of  the  wreck  of  the  factory  building 
at  Rockford,  111.,  on  Nov.  19.  The  fall  of  the  floors  caused  the 
death  of  two  men.  and  the  verdict  of  the  coroner's  jury  has 
just  been  rendered.  The  building  was  for  Shanhouse  &  Sons. 
The  floor  spans  were  17x21  ft.,  with  7-in.  slabs  enlarged  to 
11  in.  in  thickness  around  the  column  heads  and  reinforced 
by  the  Barton  spider-web  system.  The  first  floor  had  been 
poured  about  six  weeks  before,  and  since  that  time  there  had 
been  some  very  cold  weather.  The  second  floor  was  poured 
on  the  day  previous  to  the  accident  (Nov.  18),  so  that  this 
concrete  had  had  no  time  to  set.  Nov.  19  was  a  very  wet 
day.  At  the  time  of  the  accident  the  forms  and  falsework 
under  the  first  floor  were  being  removed.  The  first  indi- 
cation of  failure  noticed  (by  a  man  beneath  this  floor)  was  a 
crack  through  one  of  the  11 -in.  column  heads.  Then  the  floor 
collapsed  and  the  forms  and  fresh  concrete  of  the  upper 
floor  fell  with  it,  stripping  clear  of  the  steel  reinforce- 
ment. The  column  heads  of  the  first  floor  were  sheared 
off.  An  investigation  was  made  by  C.  C.  Stowell,  of  Rockford, 
on  behalf  of  the  owners  of  the  building,  the  contractor  and 
the  architect.  Another  investigation  was  made  by  Ernest 
McCullough,  of  Chicago,  on  behalf  of  the  Barton  Spider  Web 
System  Co.  The  former  testified  before  the  coroner's  jury 
that  there  was  considerable  frost  in  the  concre'e  slab  and 
that  the  concrete  was  very  porous,  owing  to  the  use  of  an 
excess  of  water  in  order  to  make  the  concrete  fiow  readily 
around  the  reinforcing  rods.  The  proportions  were  good, 
but  in  pouring  the  concrete  the  heavier  gravel  separated 
from  the  sand  and  grout.  Samples  tested  at  the  laboratory 
of  the  University  of  Illinois  showed  Insufficient  strength. 
There  were  not  sufficient  supports  to  hold  the  slab  rigidly 
during  the  period  of  setting.  In  Mr.  Stowell's  opinion  the  ac- 
cident was  due  to  premature  removal  of  the  falsework  sup- 
porting the  forms,  the  weather  having  retarded  the  setting 
of  the  concrete.  Similar  conclusions  were  given  in  a  report 
by  Mr.  McCullough,  who  also  recommended  that  the  remain- 
ing parts  of  the  floor  should  be  torn  down.  The  verdict 
of  the  jury  (Dec.  29)  vsras  that  the  death  of  the  two  men  was 
due  to  removal  of  the  supports  of  the  first  floor  before  the 
concrete  had  properly  set.  It  rocommended  also  that  the 
city  pass  a  building  ordinance  and  provide  for  a  qualified 
building    inspector    to    enforce    its    provisions. 

fiiiiiiiiiiiiiiiiKiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiiiii 


Mr.  Charles  S.  Hervey,  Deputy  Comptroller  of  the  City  of 
New-  York,  has  been  appointed  Public  Service  Commissioner 
of  the  First  District  of  the  State   of  New  York. 

Mr.  Julius  Adler,  formerly  connected  with  the  Philadelphia 
Highway  Department,  has  been  appointed  Engineer  of  Tests 
of    the    Pennsylvania    State    Highway    Department. 

Mr.  John  T.  Gephart,  Jr.,  Engineer  of  Construction  of  the 
Pennsylvania  State  Highway  Department,  has  resigned  to 
become  Consulting  Engineer  of  Fayette  County,  Pennsylvania. 


Mr.     i;.    ('.    Waldvogel,    who    has    be<-n    <()i cled     wilh     lh< 

Yah'  .Si  Towne  Manufacturing  Co.,  of  New  York,  for  the 
past  11  yr.,  h.-is  been  ajjpolnted  tiencrul  Manager  of  the  com- 
pany. 

Mr.  Travis  II.  Whitney,  present  Secretary  of  the  Public 
Service  Commission  for  the  First  District  of  the  State  of  New 
York,  hns  been  appointed  Public  Service  Commissioner  to 
su<  ci-ed  .1.  Sergeant  ("ram,  whose  term  expired  Feb.   I. 

I'mf.  Harry  H.  Stock,  M.  Am.  Inst.  M.  K..  head  of  the 
Departnii'iit  of  Mining  I'InglneerIng  of  the  ITulverslty  of  Illi- 
nols,  has  been  ai)ii<)lnted  si  memlx-r  of  the  Illinois  State  Min- 
ing Investigation  ('(immlsslon,  which  Is  to  consider  legislation 
affecting  the  mining  interests. 

Mr.  Charles  K.  Jenkins,  M.  Am.  Soc.  C.  E.,  for  11  years  the 
ICnglneer  of  Malntenanco-of-Way  of  the  Easlon  Transit  Co., 
lOaston,  I'enn.,  has  been  appointed  Chief  lOnglneer  of  the  Le- 
liigh  Valley  Transit  Co.  at  Allentown,  I'enn.,  to  succeed  Mr. 
W.  W.  Wysor,  who  recently  resigned. 

Mr.  F.  A.  Dunham  announces  the  incorporation  ot  the 
I<'.  A.  Dunham-Clarin  Co.,  with  offices  at  109  Park  Ave.,  Plain- 
field,  N.  J.  The  company  will  continue  the  civil-engineering 
and  surveying  business  conducted  for  42  years  by  Mr.  Dun- 
ham. Mr.  David  X.  Clarin  has  been  head  engineer  for  Mr. 
Dunham   for   the   past   five   years. 

Mr.  Angus  M.  Hibbard,  Fel.  Am.  Inst.  E.  E.,  for  18  years 
General  Manager  of  the  Chicago  Telephone  Co.  and  for  11 
years  with  the  American  Telephone  and  Telegraph  Co.,  Chi- 
cago, has  opened  an  office  as  Consulting  Engineer  In  the  Bell 
Telephone  Building  in  that  city  and  will  make  a  specialty  of 
efficiency    investigations    and    arbitration    work. 

Mr.  John  H.  Lewis,  Assoc.  M.  Am.  Soc.  C.  E.,  State  Engi- 
neer of  Oregon,  has  been  given  complete  supervision  of  the 
state  roads  and  bridges.  He  has  placed  E.  I.  Cantine,  M.  Am. 
Soc.  C.  E.,  contractor,  of  I'ortland,  in  charge  of  road  work 
and  has  abolished  the  state  bridge  engineer's  office  upon 
the  resignation  of  H.  W.  Holmes,  Assoc.  M.  Am.  Soc.  C.  E., 
who  will  enter  private  practice. 

Mr.  Clarence  W.  Marsh  has  opened  an  office  as  consulting 
and  chemical  engineer  at  201  Devonshire  St.,  Boston,  Mass. 
For  the  past  12  yr.  he  has  served  as  Chief  Engineer  and 
Special  Investigator,  and  as  Director,  of  the  Hooker  Chemi- 
cal Co.  and  the  Development  and  Funding  Co.,  of  New  York. 
Mr.-  Marsh  has  specialized  in  the  manufacture  of  electrolytic 
caustic    soda,    bleach    and    chlorine    products. 

Mr.  Fred  Davis,  M.  Am.  Soc.  C.  E.,  Consulting  Engineer, 
New  York  City,  has  become  associated  w-ith  the  American 
International  Corporation  in  an  advisory  capacity  in  regard 
to  railway  and  general  development  projects  in  Central  and 
South  America.  Mr.  Lavis  has  had  a  wide  experience  on 
railway  location  and  construction  and  for  several  years  past 
has  been  engaged  in  making  examinations  of  railway  projects 
for  financial  institutions,  both  of  this  country  and  of  Europe. 

Messrs.  H.  K.  Barrows,  M.  Am.  Soc.  C.  E.,  and  C.  B.  Breed, 
M.  Am.  Soc.  C.  E.,  announce  the  dissolution  of  the  firm  of 
Barrows  &  Breed,  6  Beacon  St.,  Boston,  Mass.  Mr.  Barrows 
and  Mr.  Breed  will  occupy  joint  offices  at  the  same  address. 
Mr.  Barrows  will  continue  his  practice  as  a  consulting  hy- 
draulic engineer,  giving  special  attention  to  water  power, 
w-ater-supply  and  sewerage.  Mr.  Breed  will  continue  his 
general  practice  as  consulting  engineer,  specializing  in  rail- 
road, structural  and  municipal  projects. 

Mr.  Charles  F.  Schulz,  Commissioner  of  Water,  Cleveland, 
Ohio,  will  be  retired  on  Mar.  1  in  accordance  with  a  plan 
of  the  new  city  administration  to  pass  an  ordinance  combin- 
ing the  water  and  lighting  departments  of  the  city,  -with  an 
alleged  saving  of  Mr.  Schulz'  salary  of  $5,000  and  clerk  time. 
Mr.  Schulz  has  been  in  the  city  service  for  34  years  and  was 
for  many  years  civil  engineer  of  the  water-works.  For  the 
present  the  water-works  will  be  in  charge  of  Charles  P. 
Jaeger,   Deputy   Commissioner   of  Water. 

Mr.  John  Miller,  Assistant  Engineer  with  J.  C.  Bland, 
Engineer  of  Bridges,  Pennsylvania  Lines  West  of  Pittsburgh, 
at  Pittsburgh,  has  resigned  to  accept  a  position  in  the  Bridge 
Department  of  the  Great  Eastern  Ry.  of  England,  under 
H.  W.  Thornton,  General  Manager,  formerly  with  the  Long 
Island  R.R.  Mr.  Miller,  who  is  a  graduate  in  engineering  of 
the  Royal  University  of  Ireland,  taught  for  some  time  in  the 
Engineering  Department  of  the  City  and  Guilds  of  London 
College  and  has  been  for  six  years  in  the  Bridge  Department 
of   the   Pennsylvania   company. 

Maj.  Horton  W.  Stickle,  who  in  August  of  last  year  took 
charge  of  the  United  States  Engineer  Office  at  Baltimore, 
has  retired  from  the  army,  becoming  automatically  a  lieuten- 
ant-colonel. Major  Stickle  was  transferred  from  Wilmington. 
N.  C,  to  the  Baltimore  office,  which  embraces  the  greater  part 
of   Chesapeake   Bay   and    its   tributaries,   soon    after   which   he 
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asked  to  be  retired  under  the  law  allowing  engineer  officers 
of  the  army  who  have  served  three  years  on  the  Panama. 
Canal  to  do  so  at  the  advanced  rating.  It  is  stated  that  Colonel 
Stickle  will  connect  himself  with  a  New  York  contracting 
firm. 

Mr.  Edmund  F.  Saxton,  recently  Assistant  Director  of  the 
Department  of  Wharves,  Docks  and  Ferries  of  Philadelphia, 
has  opened  offices  to  conduct  a  general  consulting  engineer- 
ing practice,  in  the  Pennsylvania  Building,  Philadelphia.  He 
will  be  associated  with  Mr.  John  Meigs,  M.  Am.  Soc.  C.  E., 
formerly  Director  of  the  Department  of  Wharves,  Docks  and 
Ferries  of  Philadelphia.  Special  attention  will  be  given  to 
municipal  problems,  valuations,  railways,  ocean  and  river 
piers  and  wharves,  design,  testing,  supervision  and  construc- 
tion of  general  work.  I'rojects  in  Latin-American  countries 
will  be  solicited.  Mr.  Sexton  was  formerly  Chief  Engineer 
of  the  United  Railways  of  Yucatan,  including  the  port  of 
Progreso. 


r 


Oswald  Jackson,  civil  engineer,  died  at  his  home  in  New 
York  City,  on  Jan.  30,  at  45  years  of  age.  Mr.  Jackson  was 
a  graduate  of  Columbia  University,   class  of  1892. 

George  Way  Swinburne,  M.  Am.  Soc.  C.  E.,  associated  with 
the  Sterilization  Co.,  of  Newark,  N.  J.,  died  at  his  home  in 
East  Orange,  N.  J.,  on  Feb.  3.  He  was  57  years  of  age  and 
was  born  in  Newport,  R.  I. 

Richard  S.  Bryant,  Factory  Manager  of  the  Standard  Weld- 
ing Co.,  Cleveland,  Ohio,  died  at  the  Post  Graduate  Hospital, 
New  York  City,  on  Jan.  31.  Mr.  Bryant  was  widely  known 
as  an  authority  on  automobile  rims.  He  was  born  in  1869. 
Thomas  J.  Allen,  engineer  and  railroad  and  bridge  builder, 
(lied  at  his  home  in  Netcong,  N.  J.,  on  Feb.  4,  in  his  sixty-fifth 
year.  With  his  father  and  brother  Mr.  Allen  built  the  coal 
docks  of  the  Lackawanna  R.R.  at  Port  Morris,  N.  Y.  He  also 
constructed  a  number  of  bridges  in  South  America,  Mexico 
and  this  country. 
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COMING   MEETINGS 
NINTH  CHICAGO   CEMENT   SHOW, 

Feb.  12-19.  First  Infantry  Armory  and  Coliseum.  Secy., 
R.  F.  Hall,   20S  South  La  Salle  St„   Chicago,  111. 

CONNECTICUT   SOCIETY  OF  CIVIL   ENGINEERS. 

Feb.  14-15.  Annual  meeting  at  New  Haven.  Secy.,  J.  Fred- 
erick Jackson,  Chamber  of  Commerce  Bldg.,  New  Ha\en, 
Conn. 

BUILDING    INSPECTORS'    CONFERENCE. 

Feb.  14-15.  In  Chicago.  Secy.,  S.  J.  Williams,  Madison, 
Wis. 

AMERICAN  CONCRETE  INSTITUTE. 

Feb.  14-17.  Annual  convention  in  Chicago.  Secy.,  John  M. 
Goodell,   141S   Walnut  St.,   Philadelphia,   Penn. 

AMERICAN  INSTITUTE  OF  MINING  ENGINEERS. 

Feb.  14-17.  Annual  ineeting  in  New  York  Citv.  Secy., 
Bradley  Stoughton,   29   W.   39th  St.,  New   York   City. 

ASSOCIATION   OP   ONTARIO   LAND    SURVEYORS. 

Feb.  15.  Annual  meeting  in  Toronto,  Can.  Secy.,  L.  V. 
Rorke,    Parliament   Building,   Toronto,   Ont. 

SECOND    NATIONAL    CONFERENCE    ON    CONCRETE    ROAD 
BUILDING. 
Feb.  15-18.    At  Chicago.     Secy.,  J.  P.  Beck,  208  South  La  Salle 
St..  Chicago,  111. 

IOWA   ENGINEERING  SOCIETY. 

Feb.    16-18.      Annual    meeting   at   Des    Moines.      Secy.,    J.    H. 
Dunlap,  Iowa  City,  Iowa. 
NEW  ENGLAND  ASSOCIATION  OF  GAS   ENGINEERS. 

Feb.  16.  Annual  meeting  in  Boston.  Secy.,  N.  W.  Gifford. 
38  Central  Sq.,  East  Boston,  Mass. 

AMERICAN   CONCRETE   PIPE   ASSOCIATION. 

Feb.  17-lS.  Annual  convention  in  Chicago.  Secy..  E.  S. 
Hanson,   538    South   Clark   St.,   Chicago,   111. 

IDAHO   SOCIETY    OF    ENGINEERS. 

Feb.  21-23.  Annual  meeting  in  Burley.  Secy.,  I.  F.  Shaffner, 
Boise,   Idaho. 

ARKANSAS   ENGINEERING  SOCIETY. 

Feb.  22-23.  Annual  meeting  at  Helena.  Secv.,  W.  J.  Parkes, 
Citizens   Bank   Building,    Pine   Bluff,   Ark. 

AMERICAN   ROAD   BUILDERS'   ASSOCIATION. 

Feb.  28  to  Mar.  3.  Annual  convention  in  Pitt.sburgh.  Secy., 
E.    L.    Powers,    150   Nasau   St.,   New   York   City. 

•ENGINEERING    SOCIETY    OF    WISCONSIN. 

Feb.  25-26.  Annual  meeting  in  Madison.  Secy.,  L.  S.  Smith, 
Madison,  Wis. 


Aniericnn  Road  Bulldern'  Antiociation — At  the  annual  meet- 
ing, held  on  Feb.  4,  the  following  officers  were  elected:  Presi- 
dent, Col.  E.  A.  Stevens,  Commissioner  of  Public  Roads  of 
New  Jersey;  first  vice-president,  Arthur  W.  Dean,  Chief  Engi- 
neer, Massachusetts  Highway  Commission;  second  vice-presi- 
dent, Austin  B.  Fletcher,  State  Highway  Engineer  of  Cali- 
fornia; third  vice-president,  William  H.  Connell,  Chief,  Bu- 
reau of  Highways  and  Street  Cleaning,  Philadelphia,  Penn.; 
secretary,  E.  L.  Powers,  Editor  of  "Good  Roads";  treasurer, 
W.  W.  Crosby,  Consulting  Engineer,  Baltimore,  Md.;  directors 
for  three  years — R.  Keith  Compton,  Charles  W.  Gates,  James 
H.  MacDonald,  R.  A.  Meeker,  William  D.  Uhler.  Frank  M. 
Williams.  The  office  of  the  secretary  is  at  150  Nassau  St., 
New  York  City.  The  executive  committee  of  the  association 
has  issued  a  statement  regarding  the  published  claim  that  the 
association,  in  arranging  for  a  ineeting  in  Pittsburgh  on 
Feb.  28,  has  violated  an  agreement  made  with  the  American 
Highway  Association.  The  executive  committee  of  the  Amer- 
ican Road  Builders'  Association  claims  that  the  promise  made 
to  the  supporters  of  the  joint  congress  held  at  Oakland,  Calif., 
in  September  last,  was  that  neither  association  would  hold 
any  other  convention  during  the  year  1915.  The  officers  of 
the  Road  Builders'  Association  had  for  some  time  been  plan- 
ning to  change  the  date  of  th^ir  annual  meeting  so  that  it 
will  be  held  before  the  opening  of  the  road-building  season 
instead  of  after  it  and  decided  to  make  the  change  this 
year.  The  committee  therefore  believes  that  the  association 
has  not  violated  either  the  letter  or  the  spirit  of  any  agree- 
ment in  scheduling  its  meeting  for  Feb.  28,  1916. 

The  Xen'  Kngland  VVater-AV'orkx  ANHOciation  will  meet  on 
Feb.  9  in  Boston,  at  the  Hotel  Brunswick,  to  discuss  the 
"Causes  of  Explosions  of  Domestic  Boilers"  and  the  "Progress 
of  Water  Sterilization  in  Maryland." 

The  Jiashville  Section  of  the  Engineering  Association 
of  the  South  now  holds  weekly  lunch  meetings,  instead  of  the 
monthly  meetings  held  previously.  It  is  intended  that  sub- 
jects of  general  importance  shall  be  discussed  at  the  lunch- 
eons.    John  Howe  Peyton  is  president  of  the  section. 

MissisHippi  Valley  Terminal  League — The  second  annual 
convention  will  be  held  at  the  Planters  Hotel,  St.  Louis,  Mo., 
Feb.  16.  The  purpose  of  the  association  is  to  stimulate  cities 
and  towns  to  provide  suitable  waterfront  facilities  for  steam- 
ers and  freight  handling.  Reports  will  be  presented  show- 
ing what  various  cities  along  the  Mississippi  River  are  doing 
in  the  way  of  providing  such  water  terminals.  C.  F.  Perry, 
Quincy,   111.,    is   secretary. 

American  Institute  of  ConNiiitinK'  Kngineer.s — An  error 
occurred  in  the  report  of  the  annual  meeting,  published  on 
page  143  of  the  issue  of  Jan.  20.  The  result  of  the  letter  ballot 
announced  at  the  meeting  was  the  election  of  the  following 
members  of  the  institute's  council:  Dr.  George  F.  Swain,  Dr. 
Alexander  C.  Humphreys,  Samuel  Whinery  and  F.  A.  Molitor. 
The  president  and  other  officers  of  the  institute  will  be  elected 
by   the  council  at  its  first  meeting   in^February. 

The  EngineerinKT  Society  ot  AViHCon.sIn  will  hold  its  sev- 
enth annual  meeting  Feb.  25  to  26,  at  the  Engineering  Build- 
ing- of  the  University  of  Wisconsin.  Among  the  papers  to  be 
presented  are:  "The  Relation  of  Engineers  and  Contrac- 
tors"; "Some  Phases  of  the  Wisconsin  Building  Code  Work," 
by  S.  J.  Williams;  "Asphalt  Concrete  Pavements,"  "Flood  Pro- 
tection at  Dayton,"  and  "Surface  Treatment  of  Old  Macadam." 
The  secretary  is  Leonard  S.  Smith,  Madison,  Wis. 

The  Albany  Society  of  Civil  Engineers  held  its  annual 
meeting  on  Jan.  25  at  Keeler's  Hotel,  Albany.  Among  the 
speakers  of  the  evening  were  Frank  R.  Lanagan,  City  Engi- 
neer of  Albany,  and  Robert  E.  Horton.  George  A.  Ricker  was 
toastniaster.  The  officers  elected  for  the  ensuing  year  were: 
President,  Rupert  Sturtevant;  vice-presidents,  John  E.  Byron, 
Stephen  B.  Vernon  and  Roy  G.  Finch;  treasurer,  Horatio  S. 
Mattimore:  librarian,  Wilbcr  E.  Anderson;  and  secretary, 
Ernest  G.   Raynor. 

lOneineerH  Society  of  We«tern  I'ennitylvnnia — The  annual 
meeting  of  the  society  was  held  on  the  e<'ening  of  Jan.  IS  in 
the  society  rooms,  Oliver  Building,  Pittsburgh.  The  following 
new  officers  were  seated:  President,  Samuel  E.  Duff,  Consult- 
ing Engineer;  vice-president,  W.  E.  Snyder,  Mechanical  En- 
gineer, American  Steel  and  Wire  Co.;  treasurer.  Dr.  Albert  E. 
Frost,  Registrar,  University  of  Pittsburgh;  directors,  Henry 
B.  James,  Assistant  Manager  of  Engineering,  Westinghouse 
Electric  and  Manufacturing  Co.,  and  W.  E.  Mott,  Professor  of 
Civil  Engineering  in  the  Carnegie  Institute  of  Technology. 
Dr.  Frost  was  started  on  his  thirty-sixth  consecutive  year  as 
treasurer,  having  succeeded  William  Kent,  author  of  the 
"Mechanical   Engineer's  Pocket  Book."     The   usual   reports  of 
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tlui  nicc-hnntcul,  Htructurul,  inotullurKlcul  iiiul  iiiIiiIiik  hucUoiih 
wpro  presenti'd  by  thoir  roHpeotlvo  cluilrnifii,  bcHldcH  i-nportH 
of  tlio  HtandliiK  Hiul  NpiH'ljil  coiiunlttiTH,  K.  N.  Spolli-r  re- 
luuti'il  for  thu  Coiumlttfo  on  I'liijiliiciMliiK  Kiluciitlon,  which 
i-oiuIuct8  nn  annual  coniprtlllon  In  enKlneiThiK  piobleiiiH  par- 
tk-lpatcil  In  by  wlmU-nls  from  a  numlx-r  of  tfclinlral  lnHllt.ii- 
tlon.s;  thcio  wi'i-c  ov(>r  200  parllclpat  IriK  Hlmlfnt.s  tlil.s  yiar.  A 
conunlttoo  has  boon  working  on  llio  BUbJcct  of  koIUhk  a  100-ft. 
Ktaiulanl  bar  Installod  in  tho  now  Clly  a:iil  County  ])ulUllnK. 
Louis  P.  BUun,  of  tho  enKlnoeiitiK  Arm  of  W.  G.  Wllklns  Co., 
ropoited  for  this  coniniltloo.  AiianKcmcnts  havo  been  con- 
oludod  with  tho  olIlclaKs  of  tlie  city  and  county  whereby  a 
room  13.\10$  ft.  lias  boon  Hot  ajmrt  in  tlie  baHoinonl  for  tlio 
installation  of  a  100-ft.  standard  bar.  UetlrlnK  I'roHident 
Stuc-ki  read  nn  IntorostlnK  addrcsH. 


drifting  and  in  Hhafl  Hinkiiik',  ami   in  IIkIiI 
by  one  man  In  HinklnK. 


•niiuKh   to  111-   uHod 


^ApplictE^ces  asftcS  Ms^tes'is&fls 


.New    I.livht    Itoi-k    Drill 

A  drill  that  may  l)o  iisod  oitlioi-  muuiilod  in  a  screw-feed 
shell  or  with  a  lloxibie  handle  to  ho  manipulated  by  hand  Is 
the  latest  product  of  tho  Denver  Ilock  Drill  Manufacturing 
Co.,  of  Denver,  Colo.  The  drill  uses  hollow  stool  and  is 
constructed  to  deliver  air  and  water  separately  or  simultane- 
ously under  pressure  to  the  bottom  of  tlie  drill  hole.  When 
wet  drilling-  is  not  required,  the  water  equipment  may  be 
replaced  by  a  "blow-gun,"  which  forces  compressed  air  instead 
of  water  into  the  diill  hole.  The  compressed  air  for  blowing 
out  chips  is  entirely  independent  of  the  air  that  drives  the 
hammer. 

Tlie  machine,  which  is  called  the  "Dreadnought,"  is  valve- 
less  and  uses  compressed  air  expansively.  The  hammer  cannot 
strike  either  end  of  the  cylinder,  even  when  the  drill  steel  is 
not  against  the  rocli,  and  full  pressure  can  be  turned  on 
safely.        Itotatinii      is     accompli.-iheil      1)\-      me<'hanisiii      locatid 


l'liiiiiint;t     .VilJuM<fr    MavrM    'I'lnia' 

'I'll.'  llmi'  and  fu,  luy  waHti'd  In  tyink'  and  untying  knots 
in  tho  phinil>-li<d)  wlrhiK'  of  a  transit  and  by  tho  slippinK  of 
tlnsi-   knots  made  HUih  an  ImprosHlon  on  Clinton   I!.  Aloxandfir, 


of  WaHlilnnton,  I>.  C,  tluit  ho  hi 
"AutoHot  i'luniniet  Adjuster," 
which  Is  juHt  now  ready  for  tho 
market.  Mr.  Alexander  HtatoH 
that  when  this  adJuHtor  Ih  at- 
ta<-hed  to  tho  transit  plumb-bob 
.string,  tho  plumb  Iiob  <'an  l>o 
<iulckly  slilflod  up  or  down  with 
one  hand  while  tho  other  is 
shlftlnt^  the  trauHlt  head  to  po- 
sition over  tho  tack,  or  center 
liolnt.  This  relieves  the  tran- 
sltman  from  excessive  stooping; 
and  bending-  and  from  tyliiK  and 
untying  the  knotted  strings  In 
order  to  obtain  the  proi)or 
plummet   lieight. 

The  pluml)  Ijob  Is  held  true 
and  i)Osltive  at  the  height  re- 
(luired  by  gripping  the  part  of 
the  plummet  string  that  passes 
through  the  center  of  the  ad- 
juster. A  slight  pressure  of 
the  thumb  and  finger  on  the 
side  springs  releases  the  string 
and  permits  several  feet  of  free 
up-and-down  movement  of  the 
plumb  bol>  while  holding  the 
adjuster,  which  grips  instantly 
when  the  pressure  is  released. 
The  adjuster  will  hold  either  a 
thick  or  a  thin  plummet  string 
or  a  light  or  a  heavy  transit 
bob.  It  is  manufactured  and 
sold  by  the  Autoset  Co.,  467  C 
St.,  Washington,  D.  C. 


8  devised   what    li 


.11-   th. 


Detail  X 
Enlarged 


DEVICIO    FOR    QUICKLY 

ADJUSTING   TRANSIT 

PLUMB  BOB 


Coniliiiiatioii    I'ost-llole   Tool 

To  reduce  the  number  of  tools  carried  by  a  post,  or  pole, 
erection  gang,  a  combination  implement  called  the  "Goheen 
Digger"  has  been  devised  by  the' Triple  Tool  Co.,  of  Jackson- 
ville, 111.  A  simple  curved  blade  with  a  hardened  eye  is 
pivoted  to  a  steel-shod  handle.     The  eye  has  three  fiat  surface* 


"DREADNOUGHT"     DRILL    MOUNTED     AND 
HAND-OPERATED 


"GOHEEN"  POST-HOLE  TOOL 
against  which  a  leaf  spring  in  the  handle  bears,  to  hold  the 
blade  fixed  on  any  one  of  three  positions.  The  tool  is  used 
with  the  blade  straight,  as  a  spade;  with  the  blade  at  right 
angles,   as   a   spoon;   and   with   the   blade   at   45°,    for   ditching. 

Portable  Vise  Stand  and  Bender 

A  handy  portable  vise,  and  rod  or  pipe  bender  has  been 
put  out  by  H.  P.  Martin  &  Sons,  Owensboro,  Ky.  The  stand 
body  Is  made  of  No.  16  sheet  steel  braced  with  angles.  The 
legs  are  of  %-in.  pipe  and  slip  into  sockets  in  the  body.  The 
front  legs  are  nearly  vertical  to  prevent  interference  with 
work;  the  rear  legs  are  spread  for  stability.  On  the  body 
are  mounted  a  pipe  vise  and  bending  chuck,  the  latter  acting 
also  as  a  guide  and  rest  for  the  former. 


entirely  in  the  front  head.  Two  keys  prevent  the  hammer 
from  revolving  in  the  cylinder,  while  rifling  grooves  on  the 
reduced  front  part  engage  in  the  rifle-nut,  turning  the  latter 
at  each  stroke.  The  chuck  may  be  removed  without  dismount- 
ing the  drill  shaft.  When  equipped  with  the  spring  handle, 
the  drill  weighs  So  lb.;  when  mounted  in  its  screw  shell,  the 
weight  is  140  lb.  The  chucks  furnished  take  1V4  and  IVi 
steels.  The  drill  proper  can  be  removed  from  the  feed  shell 
by  taking  off  two  bolts.     The  drill  has  been  tried  out  both  in 


Pipe-Tlianin;;   Machine 

An  outfit  for  tliawing  frozen  house  and  service  pipes,  hy- 
drants, sewers  and  conduits  by  a  stream  of  hot  water  is  be- 
ing marketed  by  the  Burljank  Thawing  Machine  Co.,  24 
Custom  House  St.,  Boston.  A  force  pump  (with  air  chamber), 
pipe-coil  heater,  gasoline  burner  and  fuel  tank,  are  mounted 
on  a  single  base  plate.  A  flexible  pipe  leads  the  hot-water 
stream  to  a  spray  head,  or  nozzle.  The  whole  outfit  thus  as- 
sembled weighs  125  lb. 
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On  the  meadows  beside  tlic  lower  Man  Diego  River, 
half  a  dozen  miles  northeast  of  the  City  of  San  Diego, 
is  the  old  San  Diego  mission.  Here  the  Catholic  mission- 
aries, working  northward  from  Mexico,  established  near 
the  end  of  the  eighteenth  century  one  of  the  first  outposts 
of  civilization  on  the  Pacific  Coast  in  what  is  now  United 
States  territory. 

In  this  arid  region,  with  a  rainfall  averaging  only 
about  a  dozen  inches  per  annum,  all  occurring  in   the 


to  contend,  the  building  of  the  old  ]\rission  dam  and  con- 
duit was  a  remarkable  achievement. 

The  dam,  it  should  be  explained,  is  purely  a  diverting 
dam  and  not  a  storage  dam.  The  San  Diego  Eiver  in  its 
course  of  some  50  mi.  descends  from  elevations  of  3,000 
to  5,000  ft.,  and  the  river  and  its  tributaries  have  eroded 
deep  canons  in  the  soft  rocks  of  the  region.  At  its  flood 
stages  the  river  carries  a  very  heavy  burden  of  sand  and 
silt,  so  that  the  pond  back  of  any  dam  built  across  it 


PIO.  1.   THE  OLDEST  IRRIGATION  DAM  IN  THE  TTNITED  STATES,  BUII.T  BY  THE  OLD  MISSION  OF  SAN  DIEGO,  CALIF. 


fall  and  winter  months,  irrigation  is  a  prime  necessity 
to  agriculture.  There  still  stand  in  a  remarkably  good 
state  of  preservation  the  dam  and  a  large  part  of  the 
conduit  by  which  water  was  diverted  from  the  San 
Diego  River  and  carried  some  miles  down  its  valley  to  the 
ranches  surrounding  the  mission.  There  is  little  doubt 
that  this  dam  and  conduit  are  entitled  to  the  distinction 
of  being  the  oldest  irrigation  works  in  the  United  States, 
with  the  exception  of  course  of  the  more  or  less  primitive 
works  for  irrigation  carried  on  by  Indian  tribes  prior  to 
European  settlement.  Wlien  one  bears  in  mind  the  ex- 
treme limitations  in  means  of  transportation,  in  material, 
labor,  and  money  with  which  tiiese  Catholic  pioneers  had 


is  filled   full  with 


(I   material   durinu'  the  first   fiood 


season . 

It  is  of  interest  in  this  connection  to  record  that  prior 
to  1850  the  San  Diego  River  carried  annually  vast  quan- 
tities of  silt  into  San  Diego  Bay  and  was  rapidly  filling 
up  the  present  harbor  of  San  Diego.  It  was  due  to  the 
genius  of  a  distinguished  officer  of  the  Corps  of  Engi- 
neers that  San  Diego  harbor  was  saved  for  commerce. 
During  the  years  prior  to  the  Civil  War,  Lieut.  Geo.  H. 
Derby,  of  the  Corps,  who  was  stationed  on  the  Pacific 
Coast,  made  himself  famous  by  writing  humorous  papers 
which  were  published  under  the  nom  dc  plume  of  John 
Phoenix.     Lieutenant  Derby  proved  that  he  was  as  com- 
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VI KW  OP  OLD  MISSION  DAM  DURING  A  FLOOD  IN  THE  SAN  DIEGO  RIVEH 


pett'iit  an  engineer  as  a  liuniorist  by  diverting  the 
course  of  the  San  Diego  River  at  its  mouth,  so  that 
instead  of  discharging  into  San  Diego  harbor  it  was  made 
to  empty  into  what  is  known  as  False  Bay,  a  shallow 
body  of  water  located  to  the  north  of  San  Diego  Bay 
and  separated  from  it  by  a  high  sand  ridge. 

The  old  Mission  dam  and  the  conduit,  as  may  be  seen 
by  the  accompanying  illustrations,  were  built  of  a  cur- 
ious combination  of  rough  rubble  masonry  and  very  large, 
thin  tile.  The  mortar  used  was  of  course  lime  mortar 
and  must  have  been  burned  in  kilns  established  for  the 
purpose  near-by.  As  may  be  judged  from  the  views  of 
the  dam  and  of  the  flood  which  it  annually  sustains,  this 
lime-mortar  masonry  has  lasted  remarkably  well.  The 
central  opening  in  the  dam,  seen  in  the  view,  doubtless 
originally  contained  a  wooden  controlling  gate  which  was 
left  open  in  time  of  flood  and  was  closed  only  when  it 
was  desired  to  divert  the  water  into  the  irrigation  con- 
duit, which  connected  wath  the  dam  near  its  north  end. 


77/e  K?r/es  from 
l"foT^"  in  ffiiclrness 

Tile  and  Skine  laid  in 

Lime  Morfar 

FIG.   3.    TYPICAL  CROSS-SECTION  OF  OLD  MISSION 
CONDUIT  NEAR  SAN  DIEGO,  CALIF. 


One  reason  for  the  location  of  the  dam  at  tliis  point  is 
that  the  river  here  flows  over  bedrock  at  the  head  of  a 
long  caiion,  so  that  all  the  flow  down  the  valley  is  inter- 
cepted by  the  dam.  In  recent  years  the  dam  has  been 
used  as  a  river-gaging  .station  by  the  United  States  Geo- 
logical Survey. 

From  the  dam  the  masonry  conduit  follows  down  the 
north  bank  of  the  river  about  three  or  four  miles  to  the 
lands  around  the  old  mission.  Jluch  of  the  conduit  is 
still  plainly  visible  from  the  highway  on  the  opposite 
liank.  The  construction  of  the  conduit  is  .shown  in  the 
accompanying  cross-section  drawing.  Over  a  part  of  its 
course,  however,  the  conduit  was  in  excavation  and  ap- 
pears to  have  been  merely  lined  with  masonry.  The  size 
of  the  tiles  used  for  lining  is  particularly  noteworthy 
and  evidences  the  considerable  ability  of  these  early  pio- 
neers in  the  art  of.  pottery  manufacture  and  in  utilizing 
Indian  labor  for  this  more  or  less  technical  work. 

Engineering  News  is  indebted  to  F.  M.  Faude,  Assist- 
ant ^lanager  of  the  Cuyamaca  Water  Co.,  for  the  accom- 
panying photographs  and  cross-section  drawing  of  these 
old  irrigation  works  and  for  courtesies  extended  to  a 
member  of  the  editorial  staff  on  a  visit  to  them. 


The  Expen.«ie.s  of  the  City  Knicrineer's  Department  of  Provi- 
dence, R.  I.,  for  the  year  encling  Sept.  30,  191.5,  so  far  as  shown 
by  biUs  actuaUy  paid,  were  distributed  as  follows:  Salaries 
of  city  engineer  and  assistant  engineers,  .$.52,516;  salaries 
of  clerks,  $4,705;  supplies,  including  drawing-  materials,  $3,016; 
carfares,  $1,517;  instruments  and  repairs,  $334;  telephone  lines. 
$238;  sundries,  $22;  meteorological  instruments  and  repairs, 
$10;    carriage    hire,    $6;    total,    $62,374. 
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EoiTOrjIAL    CORKKSI'OXOEXCK 

The  present  road  and  bridge  laws  of  Kansas  (passL'd  in 
]!)()!))  are  so  deficient  that  the  i)ositioii  of  county  engi- 
neer is  anything  l)ut  an  easy  one.  Tlie  difliculties  of 
this  ofHcc  have  been  discussed  at  several  annual  meetings 
of  the  Kansas  Engineering  Society,  and  at  the  most  i-ecent 
one  the  county-engineer  members  of  the  society  fonned  a 
coniniittce,  or  organization,  to  seek  remedial  legislation. 

AVhile  tlie  present  law  establishes  (he  office  of  county 
engineer  (optional  with  the  county)  and  defines  his 
duties  as  the  general  su])ervision  of  road  and  bridge  work, 
the  actual  efl'ect  of  tlie  various  provisions  is  to  make  him 
entirely  subordinate  to  the  county  commissioners,  who 
luav  or  may  not  follow  his  advice  and  directions  and 
u  ho  may  at  any  time  disi)ense  with  fiis  services  altogether. 
With  tact  and  popularity  the  engineer  may  accomplish 
something,  but  these  arc  his  only  means. 

In  spite  of  these  drawbacks  and  the  fact  that  the  salar- 
ies range  from  $100  to  $1,200  a  year,  several  technically 
trained  young  engineers  are  devoting  their  best  efforts 
to  this  work.  Their  field  is  a  large  one,  if  it  is  consid- 
ered that  there  are  108,500  mi.  of  highways  in  the  state, 
all  dirt  or  gravel  roads,  and  that  about  0.5%  of  the 
area  of  the  state  is  in  streams  of  various  sizes. 

The  bridges  over  some  of  these  streams  are  remarkable 
creations.  If  one  wishes  to  see  the  laws  of  mechanics 
defied,  let  him  take  a  trip  over  some  of  these  Kansas 
highways.  In  the  county  surveyor's  office  at  Abilene  are 
plans  showing  recent  measurements  of  three  bowstring 
truss  bridges,  which  have  been  in  service  since  the  seven- 
ties. One  of  these  bridges  has  spans  of  168  ft.,  with 
approximately  9-ft.  panels,  but  with  no  two  panel  lengths 
the  same  and  with  the  lengths  of  o]iposite  panels  differing 
from  each  other  by  as  much  as  6  in.  It  is  impossible  to 
tell  whether  the  bridge  was  so  constructed  or  whether  its 
members  have  "stretched."  The  top  chords  are  of  re- 
markably light  section,  and  the  laterals  are  all  rods.  These 
bridges  have  wood  stringers,  and  the  problem  is  to  replace 
them  without  adding  to  the  dead  load. 

The  accompanying  illustration  is  another  tvpe  of  bridge 
(]uitc  popular  in  this  county  until  recently.     'I'he  fanner 


who  tried  to  take  a  traction  engine  over  it  had  about  as 
much  knowledge  of  mechanics  as  the  farmers  who  con- 
stituted the  hoard  of  county  commissioners  that  built  it. 
A  number  of  those  bridges,  however,  have  Ijecn  made  to 
serve  by   riveting  two  :}y2-in.   angles  to   the  top  chord. 

These  coiiuty  bridges  have  been  built  under  trustee 
commissioners,  appointed  by  the  county  commissioners. 
Such  a  trustee,  or  bridge,  commissioner  must  reside  in 
the  township,  and  his  duty  is  (quoting  the  law)  "to  pro- 
ceed to  the  spot  where  the  bridge  is  to  be  built,  and 
make  an  accurate  estimate  of  the  cost  according  to  any 
plan  or  plans  ordered  l)y  the  county  commissioners,  or 
such  as  in  his  opinion  may  be  best."  Upon  such  data  bids 
are  advertised  and  contracts  let  to  the  lowest  bidder.  This 
bridge  commissioner  receives  the  munificent  salary  of 
$1.50  per  day.  The  bridge  is  accordingly  built  "under  the 
sujjervision"  of  a  su])erintendent  appointed  i)y  the  county 
commissioners,  who  also  receives  $1.50  per  day. 

There  is  a  growing  sentiment  in  the  state  in  favor  of 
a  large  bond  issue  (generally  jjut  at  $25,000,000)  for 
good-roads  construction,  but  it  is  obvious  that  the  first 
step  is  to  educate  the  farmers  to  the  value  of  engineering 
service  and  advice.  Since  the  townspeople  of  Kansas  are 
already  so  progressive  that  there  is  not  a  city  of  over  1,000 
])01iulation  without  water-works,  none  of  over  2,500  popu- 
lation without  a  sewer  system  and  nuiny  cities  under  1,000 
population  with  paved  streets,  the  time  is  probably  not 
far  distant  when  there  will  be  good  county  roads  and 
bridges  as  well. 

The  rocky  pathway  of  the  county  engineer  under  the 
present  system  is  aptly  sunnnarized  as  follows  in  a  ])a])er 
by  E.  F.  Gallup,  county  eijgineer  of  Marshall  County: 

The  engineer's  success  wiU  depend  not  only  upon  his  tech- 
nical and  practical  training:,  but  also  in  a  measure  upon  his 
ability  to  solve  the  human  equation.  No  man  liveth  to  himself 
alone,  and  certainly  not  the  engineer,  whose  work  is  almost 
entirely  connected  with  the  public  welfare.  Prom  day  laborer 
in  the  foundation  pit  to  the  head  of  a  bridge  company,  from 
road  boss  to  county  commissioner  or  mayor,  he  will  be  alter- 
nately commended  and  censured,  and  he  must  l<eep  his 
equilibrium  through  both  praise  and  blame.  The  progressive 
man  will  be  quiclt  to  profit  by  helpful  criticism,  no  matter 
from  what  source  it  comes,  and  then  l<nowing  liimself  to  be 
right,  go  ahead.  Diplomacy  is  necessary,  but  not  to  the  extent 
of  being  wafted  about  by  every  breeze  of  public  opinion.  He 
must   carry  a   "gentleman's   manner  with  a   rhinoceros'    hide." 
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MaKing  and  LayinffHoime-Made 

Pipe  for  Water  Mains 

IMyinoutli.  Mass.,  liiis  ilic  |iiailiiiilly  iiiiitiuc  (listinrdoii 
(if  innmiractiiriiij,'  nil  tiir  pipe  \vhirli  has  hccii  used  fur 
its  water  mains.  Tlic  |icilu  y  o\'  u>\n'^  cxcliisiNcly  sliccl-iroii 
or  shoet-Ktool  ceim'nt-iincd  |ii|i('  was  aildph'd  iminy  \r:\v< 
ajjo  (in  \Mr})  and  lias  liccn  rollnwcij  ((iiisislcnlly  cmt 
since.  In  1!»0()  the  ttiwn  water  dcpartnuMit  imill  a  spe- 
cially dosij^Miod  ])laiit  lor  niakin-,'  this  ])!])(■  as  a  part  of 
its  water-works  routine. 

riynioiith  has  a  coni])arativcly  small  po])idation  (alioiit 
il'.OOO).  and  the  water  pressures  are  not  hiuh— fnim  ;!l) 
lo  :0  111.  per  s(|'.iii.  While  the  water-works  superintend 
ent  doe>  not  liv  anv  means  reeommend  liie  iini\ers:d  use 
o(  cement-lined,  sheet -steel  water-mains,  there  seems  to 
he  no  question  of  its  satisfactory  service  and  economy  in 
riymuuth.  It  is  not  -unlikely  that  in  many  localities 
where  freight  rates  on  cast-iron  pipe  make  it  almost  ]h-o- 
hihitive,  home-nuulc  cement-lined  pipe  would  he  a, 
simiile  and  economical  solution  of  the  distrihution-system 
prohlem. 

The  original  pipe,  of  which  there  is  still  a  large  amount 
in  use,  consisted  of  a  sheet-iron  shell  about  9  ft.  long, 
lined  on  the  inside  with  about  l/^  in.  of  cement  mortar 
mixed  1:1.  The  pipe  was  laid  on  a  bed  of  mortar  in 
the  trench  with  the  ends  simply  butted  together  and 
covered  with  a  steel  sleeve,  or  collar,  afterward  incased 
in  mortar.  The  top  and  sides  of  the  pipe  were  then 
covered  with  2  in.  or  more  of  mortar,  all  of  the  same 
proportions  as  the  lining — 1 :  1  cement  and  sand.  A  part 
of  one  of  these  mains  which  had  been  in  continuous  use 
for  60  yr.  was  dug  up  Oct.  4,  1!)15,  in  the  presence  of 
one  of  the  editors.  It  was  in  perfect  condition  inside 
and  out. 

Mktiiod  of  Manufacturing  Cement-Lined  Pipe 

The  water-works  sliop  l)uilt  in  1!)00  is  equipped  with 
machinery  and  facilities  for  making  pipe  according  to 
the  Phipps  patented  method.  Since  then,  mains  up  to 
30  in.  in  diameter  have  been  manufactured.  This  new 
pipe  consists  of  a  shell,  a  jacket,  male  and  female  end 
rings  and  sleeves.  The  shells  and  jackets  are  made  of 
rectangular  plates  of  soft  steel,  the  gage  depending  on 
the  diameter  of  the  pipe.  For  24-in.  pipe  the  gage  is 
12;   18-in.  pipe,  13;   16-in.,    13;   13-in.,  15;   10-in.,   17; 
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uii;i:T-sTr;i':i, 


20.     The   jackets   are   al 


S-in.,    IS;   (i-in.    1!);    1-in., 
2()-gage  wrought  iron. 

The  plates  for  the  shell  are  punched  in  a  machine  which 
makes  the  two  rows  of  holes  simultaneously.  The  holes 
are  sjjaced  %  in.  c.  to  c,  the  edge  of  the  holes  l)eing 
%  in.  from  the  edge  of  the  plate.  When  the  punching 
is  completed,  the  plate  or  plates  (two  for  the  larger  sizes 
of  pipe)  are  bent  to  the  approximate  radius  required, 
by  running  them  through  steel  rolls.  The  plates  are 
then  riveted  together  by  hand  on  a  ben(;h,  or  "stake," 
the  top  of  which  is  shaped  to  ap])roximately  the  curve  of 
the  interior  of  the  pipe.  The  jacket  plates  are  handled 
in  the  same  manner,  making  cylinders  II/2  i"-  larger  in 
diameter  than  the  shells. 

The  end  rings  are  of  the  best  grade  of  cast  iron;  a 
male,  or  convex,  ring  is  driven  into  one  end  of  the  shell 
and  a  concave,  or  female,  ring  into  the  other  end.  The 
thickness  of  the  ring  castings  on  the  inside  of  the  pipe 
is  the  same  as  that  of  the  cement  lining. 

Lining  the  Shells  with  Cement  Mortar 
The  lining  of  the  pipe  is  accomplished  by  a  simple 
machine,  the  essentials  of  which  are  an  elevator  and  a 
revolving  cylinder,  or  since  it  is  slightly  tapered,  a 
"cone."  The  shell  is  placed  on  the  elevator  platform 
over  the  pit  containing  the  cone,  the  top  of  which  ex- 
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FIGS.   5  AND  6.     COVERING  THE  JOINT  WITH  NEAT   CEMENT   MORTAR 


(ends  into  the  shell  far  enough  to  prevent  the  mortar 
Hnin^;  from  falling  through.  The  mortar  is  mixed  on 
the  floor  above  by  machine.  It  is  made  of  neat  Eosen- 
(lale  cement  and  water.  The  cone  is  started  revolving, 
and  the  batch  of  mortar  is  dumped  into  the  top  of  the 
pipe  shell,  which  is  then  lowered  on  the  elevator  over 
the  revolving  cone.  The  elevator  is  raised  again,  the 
pipe  removed  and  the  rough  places  and  final  finish  given 
by  hand  tools. 

^^^]en  the  cement  lining  has  properly  set,  the  shells  are 
stood  on  end  alongside  an  elevated  platform  and  the 
jackets  placed  over  tlicm.  A  special  clamp  is  used  to 
hold  the  bottom  of  the  jacket,  and  four  wedges  hold  its 
top  in  place.  The  space  between  the  jacket  and  the  shell 
js  filled  with  a  very  wet  grout  of  neat  cement.  Tlie  mix- 
ing is  done  on  the  same  machine  as  for  the  lining,  and 
tlic  grout  is  conveyed  in  a  traveling  steel  bucket.  The 
pipe  is  then  allowed  to  stand  for  24  hr. 

.Making  Joints — Tksts  of  Oij>  and  New  Joints 

When  pn)i)erly  cured,  no  difficulty  is  experienced  in 
handling  the  ])ii)e.  It  can  be  rolled  off  a  wagon  without 
injury.  In  laying  the  pipe  the  end  rings  are  wedged 
together  as  tightly  as  possible.  The  joint  is  then  plast- 
ered over  with  mortar,  and  a  sleeve  of  the  same  gage  iron 


PIG.   7.    COMPLETED   JOINT   IN  CEMENT-LINED   MAIN 
WITH  CONCRETE  COATING   REMOVED 


as  the  shell  is  pushed  over  the  connection.  Tiie  whole  con- 
nection is  then  plastered  over  with  two  or  more  inches 
of  neat  cement  mortar  (see  accompanying  illustrations, 
especially  Figs.  .5  and  G.) 

Tests  of  a  50-yr.-old  10-in.  main  7,500  ft.  long  have 
shown  a  leakage  of  9,550  gal.  daily,  or  4.4  gal.  per  lin.ft. 
of  joint  per  day.  Tests  of  a  25-yr.-old  main  9,300  ft. 
long,  half  of  it  16  in.  and  the  other  half  14  in.  in  diam- 
eter, have  shown  a  leakage  of  3.3  gal.  per  lin.ft.  of  joint 
per  day.  The  joints  are  undoubtedly  the  weakest  part 
of  the  old-style  pipe,  but  tests  of  new  joints  in  the  new 
type  of  pipe  show  very  little  leakage  under  testing  pres- 
sures of  150  lb.  per  sq.in. 

Cost  Data  on  Cement-Lined  Pipe 
The  cost  of  making  this  pipe  does  not  differ  greatly 
from  the  cost  of  cast-iron  pipe  delivered  at  Plymouth 
uTider  the  prevailing  prices.  There  are  times,  however, 
when  there  has  been  considerable  economy  in  the  cement- 
lined  mains.  The  soil  of  Plymouth  is  dry  and  sandy, 
and  there  is  no  corrosion  from  the  outside.  On  the  in- 
side of  the  mains  there  is  never  any  trouble  from  tuber- 
cles or  other  incrustations,  and  tlie  pipe  maintains  its 
maximum  carrying  capacity  indefinitely.  The  loss  of 
head  from  friction  is  of  course  more  than  in  n(nv  iron 
pipe. 

The  cost  of  making  IC-in.  pipe  in  1907  was  $1.24  per 
lin.ft.,  including  the  joint  sleeves.  In  1908  the  cost  of 
making  7,424  ft.  of  18-in.  pipe  was  $10,714.78,  or  $1.44 
per  lin.ft.  In  1910  the  cost  of  making  8-in.  pipe  was 
52y2C.  per  lin.ft. ;  6-in.,  38.3c.  per  ft. ;  and  4-in.,  37.6c. 
These  costs  do  not  include  the  cost  of  sleeves  for  the  4- 
and  6-in.  sizes.  The  cement-lined  pipe  is  lighter  than 
cast-iron  pipe,  and  the  cost  of  handling  and  laying  is 
less,  if  anything,  than  that  for  cast-iron  pipe. 

Records  of  ^Maintenance  Costs — Making  Taps 

A  record  of  the  mains  since  1905  is  as  follows :  There 
were  then  46%  mi.  in  use  (2-  to  30-in.),  the  number  of 
leaks  per  mile  was  0.87,  and  the  cost  of  repairs  per  mile 
was  $11.02.  In  1906  there  were  471/1  mi.  in  use,  0.53 
leak  per  mile,  and  the  cost  of  repairs  per  mile  was  $6.67. 
In  1907  there  were  491/2  mi.  in  use,  0.53  leak  per  mile, 
and  the  cost  of  repairs  per  mile  was  $13.56.  In  1908 
there  were  511^  mi.  in  use,  0.64  leak  per  mile,  and  the 
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cost  of  iT|)iiiis  was  $".'1  |ii'i-  mill'.  In  IHOH  llicif  were 
5*il/j  mi.  in  use,  O.IKi  leak  per  niilf.  ami  (lie  cost  of  re- 
pairs |)('r  niilc  was  Hilv.i:!.  In  IIMO  tlu-i-c  were  ri.'i'^i 
Mii.  in  use,  0.  i;{  leak  |ici-  niilr,  and  tlic  idst  nf  f('|)aifs 
JUT  mile  was  $3.7  I.  In  Hill  thnc  wvw  .^lii/o  mi.  {'v'- 
t<>  ;U)-iii.)  ill  use.  O.O.f  leak  |i('r  mile,  ami  llic  cost  of 
repairs  por  niik'  was  $.'{.r)().  In  l!)i'J  llicrc  were  T)  I  mi. 
in  iisi',  0.1!  leak  per  mill',  and  (he  cost  of  rcpaiis  |icr 
mile  was  $1.:!;.  In  IIM.>  Ihcic  were  T)!!/,  mi.  in  use, 
0.2S  leak  per  mile,  and  the  cost  of  repairs  per  mile  was 
$1.17.  In  1!)1 4  there  were  551/,  „ii.,  q.^d  leak  i)er  mile, 
and  the  cost  of  rejtairs  was  $'^.5J0  ])er  mile.  These  fig- 
ures show  a  decreasinji;  luimber  of  leaks  and  a  decreased 
cost  of  maintenance,  as  much  of  the  older  pi])e  was  re- 
placed. Tlie  averajje  number  of  leaks  ])er  mile  for  the 
whole  lO-yr.  period  is  0.1i)5,  and  the  averafj;e  cost  of 
repairs  per  mile  is  $().8(). 

No  dilliculty  is  cxj)erienced  in  iiiakinfi  taps  in  this 
type  of  water  main.  The  jacket  is  cut  away  with  a 
cold  chisel,  and  the  intervening  cement  down  to  tlie 
shell  is  chipped  away  in  the  same  manner.  Tapping 
througli  the  shell  and  lining  and  the  placing  of  the  cor- 
poration cock  are  then  performed  in  the  usual  way. 

The  superintendent  of  the  Plymouth  water-works  is 
Arthur  E.  Blackmer. 


aira  Wsites'  Pipe 
By  Bex  Moreell* 

Numerous  formulas  for  the  determination  of  the  Jiy- 
draulic  head  lost  in  a  circular  bend  in  a  water  pipe  have 
been  proposed  from  time  to  time.  These  formulas  are 
based  either  upon  a  theoretical  consideration  of  the  me- 
chanics of  the  problem  or  upon  the  author's  "judgment,"' 
the  latter  of  which  may  be  classed  as  mere  arbitrary 
assumptions.  The  desirability  of  establishing  a  uniform 
standard  of  practice  which  shall  conform  as  closely  as 
])Ossible  with  all  of  the  known  facts  led  the  writer  into 
an  investigation  of  this  subject.  The  resulting  conclusion 
was  that  theoretically  there  is  no  loss  of  head  in  water 
flowing  around  a  bend  and  that  any  compensation  for 
the  loss  which  is  known  to  occur  should  be  based  upon 
the  results  of  actual  experiments. 

The  fir.st  reliable  recorded  experiments  are  those  of 
Williams,  Hubbell  and  Fenkell  on  12-,  16-  and  30-in. 
water  mains  of  Detroit,  ]\Iich.,  with  velocities  up  to  5.8 
ft.  per  sec.  Later,  experiments  were  made  by  Saph 
and  Schoder  at  the  Cornell  hydraulic  laboratory,  G.  J. 
Davis  at  the  Wisconsin  hydraulic  laboratory,  C.  W.  Alex- 
ander at  the  University  of  Birmingham  and  W.  A. 
Brightmore.  These  later  experiments  were  performed  on 
2-  to  6-in.  pipes,  with  velocities  up  to  16  ft.  per  sec. 

We  have  also  a  table  of  constants  established  by  Weis- 
Iiach,  based  on  the  results  of  his  own  experiments  and 
those  of  Dubuat.  These  constants  are  to  be  substituted 
in  the  equation 

-  v'^ 
lost  head  =  ('  — 

and  vary  with  the  radius  of  curvature  of  the  pipe. 

Before  entering  upon  a  discussion  of  the  results  ob- 
tained, it  might  be  well  to  investigate  the  "character" 


of  the  loss  which  lakes  place  at  a  bend.  The  work  of 
Saph  and  Sciioder  a(  the  Oornell  laboratory  shows  this 
(juile  clearly.  I"'igs.  I  and  .'i  show  velocity  contours  in 
straiLilit  and  curved  portions  of  a  2-in.  bra.ss  pipe.  .Al- 
tliouL'li  the  average  velocity  in  ail  cro.ss-.sections  of  a  pipe 
line  (if  (he  same  diametei'  tbrougbout  must  be  the  same 
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it    is  evident,   from  an  examination  of   Figs.    1 


and  ;;  that  the  average  velocity  next  to  the  sides  of  the 
j)ipe  in  curve-distorted  flow  is  greater  than  in  normal 
flow,  causing  a  greater  loss  in  head  due  to  friction  on 
the  pi])e  wall.  This  consideration  leads  us  to  the  con- 
clusion that  the  loss  of  head  due  to  curvature  is  caused 
(1)  by  the  resistances  produced  by  distortion  in  the  in- 
terior of  the  stream,  causing  boils  and  counter-currents 
oven  in  a  perfectly  smooth  pipe,  and  (2)  by  the  increased 
frictional   resistance   on    the   sides   of   the   conduit,   due 
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FIGS.   1  TO  5.     EFFECT  OF  CIRCULAR  BENDS  ON  FL,OW 
OP  WATER  IN  PIPE 

to  the  shifting  of  the  maximum  velocity  from  the  center 
toward  the  outside  of  the  curve. 

Figs.  4  and  5  show  the  locus  of  the  positions  of  the 
maximum  velocity  in  the  plane  of  the  horizontal  diameter 
of  the  pipe.  As  the  water  strikes  the  P.  C,  the  position 
of  the  maximum  velocity  begins  to  move  toward  the  out- 
side. At  50°  from  the  P.  C.  it  is  found  that  the  dis- 
tortion has  practically  been  completed.  There  is  no  ap- 
preciable change  in  the  second  quadrant,  the  water  having 
thoroughly  adjusted  itself  to  curvilinear  motion. 

The  water,  having  traversed  the  curve,  enters  the  down- 
stream tangent  under  its  fully  distorted  condition  (Fig. 
5).  The  equilibrium,  however,  has  been  destroyed,  and 
the  water  gradually  adjusts  itself  to  the  changed  con- 
ditions until  at  122.5  diameters  downstream  from  the 
P.  T.  the  condition  of  nbrmal  flow  in  a  straight  pipe  has 
been  attained.  It  is  thus  evident  that  a  considerable 
portion  of  the  loss  due  to  a  bend  takes  place  in  the  straight 
portion  of  pipe  downstream  from  the  curve. 

In  all  of  the  experiments  performed,  the  results  seem 
to  indicate  that  for  any  given  velocity,  the  lo-st  head  in 
a  circular  bend  of  a  certain  angle  is  proportional  to  the 
radius  of  curvature  of  the  pipe,  the  ratio  of  radius  of 

bend  to  diameter  of  pipe,  y.      The  experiments  have  all 

been  performed  on  bends  of  90°  with  various  radii. 
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Altliou;ih  it  st'eiiis  rcjisoiiiihlc  to  suppose  that  tho  ex- 
cess loss  in  a  bend  would  depend  in  some  measure  u})on 
the  nature  of  the  material  of  whieh  the  eonduit  is  made, 
the  results  obtained  by  the  various  investigators  for  the 
same  material  vary  more  than  do  those  obtained  by  one 
investigator  for  different  materials.  With  the  limited 
data  at  liand  it  seems  best  to  negleet  for  the  time  being 
any  variation  due  to  differences  in  tlie  nature  of  the 
conduit  surface. 

The  plan  of  tlie  writer  was  to  obtain  curves  from  which, 

having  given  the  ratio  -^  and  the  velocity,  the  designer 

could  pick  off  the  excess  lost  head  due  to  the  bend.  The 
method  employed  was  to  plot  for  each  velocity  all  of 
the  results  which  could  be  obtained  from  the  published 
data  (Figs.  6  to  10). 

No  use  was  made  of  the  data  of  Williams,  Ilubbell  and 
Fenkell,  or  of   Alexander.      The   Detroit  experimenters 

7?  J? 

found  that  for  y   greater  than  2\U,  as  the  ratio  of   j. 

increased,   the    loss    increased    instead   of   decreasing,   as 
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found  by  all  of  the  other  experimenters.  In  looking  for 
the  cause  of  the  disagreement,  the  following  facts  may 
be  noticed : 

( 1 )  The  extreme  smallness  of  the  measured  losses, 
combined  with  the  comparatively  low  velocities  available 
(the  greatest  about  3.5  ft.  per  sec.  in  tho  30-in.  pipe), 
would  tend  to  magnify  excess  losses  due  to  other  effects 
than  curvature. 

(3)  The  upstream  piezometers  were  placed  where  they 
would  be  affected  by  curves  in  the  previous  section. 

(3)  The  downstream  piezometers  were  placed  too  near 
to  the  P.  T.  of  the  curve  to  measure  the  total  loss. 

In  the  light  of  the  foregoing  observation,  it  was  de- 
cided to  omit  these  experiments  from  consideration,  es- 
pecially as  they  would  aid  in  determining  only  the  3-  and 
5-ft.  velocity  curves  (for  which  there  are  already  good 
data),  whereas  our  maximum  is  16  ft.  per  sec. 

In  Alexander's  experiments  the  curves  were  made  of 
wood  coated  with  shellac,  while  the  adjacent  tangents 
were  made  of  cast-iron  pipe  of  the  same  diameter.  As 
he  himself  points  out,  the  connection  of  the  cast-iron  pipe 
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FIGS.  6  TO  11.     DIAGRAMS  SHOWING  LOSS  OF  HEAD  DUE  TO  900  BENDS  IN  WATER  PIPE 

In  FIr.  6  the  average  values  for  "n"  in  Kutter's  formula  for  "C"  are:  Scliodcr's  6-in.  pipe,  0.009;  Davis'  2-in.,  COOS; 
Brightmore's  l-in.,  0.015S;  Brightmore's  3-in.,  0.007 
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to    the    woodoii    IkmhI    inricascil    llir    (listiiilninrc    iit  tlic 

hiMid    consideraldv,   ami    aUn    liis    iiic/.oiiiclcrs    were  not 

pIiU'Oil  so  lis  to  fjivo  till'  Inlal  loss  (liic  to  tlir  ImikI.  l'\)r 
lliis  reason  no  use  was  made  of  (lu'sc  cxiu'iiiiirnls. 

Figs.   (5   to    10  show   the   !»lottiii<r  of   the   data    of  the 

various  oxporiinonters,  to^ctliiT  with    tlic   mean    line  U<r 
I'lU'h  velocity,  as  ostiiuatcd  hy  (lie  writer. 

Di.vcivAM    I'Oi;   \'ki.()(  riiKs   [' \'  to   1(1   Ft.  i-ki!  Six;. 

V\}i.  II  shows  the  asseniiilinL;  of  llie  mean  lines,  to- 
ffother  with  tho  interpolated  \;ilnes  for  velocities  np  to 
!()  ft.  |iei-  sec.  It  niiisl  he  liorne  in  mind  that  the  ciii'\'(>s 
thus  di'awn  ai-e  for  !HI  '  hands.  Kererrin^  hack  to 
Fi<;s.  i  and  o,  we  see  that  very  little  distortion  takes 
l>hu'C  in  the  second  (piadrant  of  the  180°  curve. 
Weishach  found  that  adding  90°  to  a  90°  curve 
of  the  same  radius  only  increased  the  resistance  about 
40%.  The  increased  i-csistance  -was  no  doubt  due  to  the 
greater  length  of  pipe  over  which  the  ma.ximum  velocity 
was  shifted  toward  the  wall,  thus  increasing  frictional  loss. 

Weishach  also  found  that  when  a  tangent  was  intro- 
duced between  two  curves  turning  in  the  same  direction 
the  loss  of  head  added  by  the  second  curve  was  increased, 
for  as  soon  as  the  water  reaches  the  tangent,  the  distortion 
begins  to  reduce  itself;  and  the  water  not  only  has  to  be 
redistorted  in  the  second  curve,  but  energy  is  absorbed 
in  the  readjustment  in  the  tangent.  It  seems  reasonable 
to  assume  that  if  the  tangent  separating  the  curves  is 
not  sufficiently  long  to  allow  the  curve  distortion  to  be 
entirely  eliminated,  the  full  loss  due  to  both  curves  will 
not  be  occasioned.  We  have  no  experiments  to  guide  us 
in  allowing  for  this  condition. 

When  a  reversal  of  curvature  takes  place,  the  loss 
which  would  normally  occur  in  the  downstream  tangent 
of  the  first  curve  is  evidently  eliminated.  However,  the 
sudden  shifting  of  the  position  of  maximum  velocity  from 
one  side  of  the  conduit  to  the  othei-,  with  the  accompany- 
ing increase  in  eddy  action,  would  no  doubt  tend  to 
counteract  the  apparent  gain  due  to  the  elimination  of 
the  first  downstream  tangent.  For  this  reason  it  seems 
fair  to  assume  that  in  the  case  of  a  reverse  curve  the 
full  loss  for  each  curve  should  be  allowed. 

Although  Sehoder  found  in  his  experiments  on  6-in. 
pipe  that  the  condition  of  curve-ctistorted  flow  was  wiped 
out  at  a  distance  of  76  diameters  downstream  from  the 
P.  T.,  it  seems  best  in  the  case  of  a  conduit  operating 
at  flow-line  grade  to  distrilnite  the  lost  head  due  to 
curvature  as  additional  grade  from  the  P.  C.  to  the  P.  T. 
The  result  will  be  that  a  portion  of  the  straight  conduit 
below  the  curve  will  flow  under  a  slight  head  (if  the 
conduit  is  assumed  flowing  full),  which  is  in  general 
not  a  serious  condition. 

Suggested  Rules  for  Computation 

In  the  light  of  the  foregoing  considerations,  the  writer 
suggests  the  following  rules : 

(1)  For  bends  of  90°  the  lost  head  is  to  he  obtained 
from  the  curves  shown  in  Fig.  11. 

(2)  For  bends  of  45°  allow  two-thirds  the  loss  of 
a  90°  bend  of  the  same  radius;  for  221/2°  allow  one  half 
of  the  90°  loss  and  for  135°  allow  four-thirds  of  the  90° 
loss. 

(3)  For  curves  turning  in  the  same  or  opposite  di- 
rections the  best  condition  for  flow  is  obtained  when  a 
minimum  length  of  tangent  separates  the  curves. 


(I)  The  curve  coni|)ensalion  in  the  case  of  a  conduit 
olterating  at  llow-linc  grade  is  to  he  distrihuted  as  ad- 
ditional grade  from  the  I'.  (!.  to  the  I'.  T.  of  the  curve. 

The  writer  realizes  the  fallacy  <d'  applving  the  re- 
sults ohiaincd  by  experiments  on  pi|)es  of  2-,  3-,  I-  ami 
(i-in.  diameter  to  the  larger  sizes  of  eomluits,  hut  until 
•some  tests  upon  the  the  larger  sizes  are  available,  we  are 
compelled  to  use  the  existing  dat<i.  The  uncertainty  in 
fixing  the  exact  position  of  the  lost-head  curves  for  the 
higher  velocities,  as  indicated  in  Fig.  (!,  emphasizes  the 
lack  of  conclusive  experimental  data  and  indicates  that 
there  is  still  a  great,  need  for  investigation  upon  this 
subject. 

Roadl  lEsspeirfleirace* 

Hv    W.    \{.    K.\l!I!IN(iT().Nt 

The  first  sand-and-oil  road  in  Massachusetts  was  con- 
structed by  the  state  highway  commission  on  Cape  Cod, 
in  1905,  in  the  town  of  Eastham.  The  "California  meth- 
od" was  first  followed,  but  before  the  completion  of  the 
road  the  "layer  method"  was  adopted. 

Some  experiments  were  made  with  mixed  sand  and  oil 
for  road  surfaces  in  1908,  but  the  first  mixed  sand-and- 
oil  surfaces  of  any  extent  were  laid  in  Wareham  and 
Rochester  in  1909.  The  layer  sand-and-oil  roads  have 
therefore  been  in  use  in  this  state  for  some  10  yr.,  and 
the  mixed  sand-and-oil  surfaces  for  6  yr. 

The  construction  of  the  road  in  Eastham  and  of  a 
similar  road  in  the  adjoining  to^vn  of  Orleans  demon- 
strated, however,  that  the  California  method  was  not 
economical  and  did  not  give  the  best  results.  Various 
experiments  were  made  and  the  layer  method  finally 
evolved,  the  roads  being  completed  by  this  method. 

Road  Construction  by  Layer  Method 

In  constructing  a  road  by  the  layer  method  the  sub- 
grade  is  shaped  and  any  sandy  places  hardened.  Either 
11/^  gal.  of  hot  oil  in  two  applications  or  2  gal.  in  three 
applications  is  put  on.  Sand  is  spread  over  the  oil  after 
each  application  and  the  road  rolled  with  a  horse  roller, 
it  being  well  to  do  the  final  rolling  wdth  a  steam  roller  if 
one  is  available. 

With  the  %-gal.  application  of  oil  about  11/^  in.  of 
sand  is  used  for  covering,  and  with  the  %-gal.  appli- 
cation about  114  ill-  The  l^/^-gal  treatment  should  give 
eventually  a  thickness  of  about  3%  in.,  and  the  2-gal. 
treatment  about  4  in. 

If  it  is  desired  to  confine  to  one  season  all  work  on 
the  road  properly  chargeable  to  construction,  2  gal.  of 
oil  should  be  used;  otherwise  it  is  advisable  to  use  only 
1%  gal-  the  fir.st  season  and  to  apply  another  I/2  gal.  the 
following  spring.  Experience  has  demonstrated  that  any 
surface  constructed  of  sand  and  oil  by  the  layer  method 
will  be  more  or  less  out  of  shape  for  some  time  after  the 
oil  is  applied  and  that  weak  places  will  develop.  It  is 
principally  for  this  reason  that  it  is  more  satisfactory  and 
economical  to  delay  the  application  of  the  last  V2  g^^-  of 
oil  until  the  second  season.  By  this  method  it  is  pos- 
sible to  find  and  strengthen  any  weak  places  and  to  re- 


•Abstract  of  a  paper  presented  before  the  Boston  Society 
of  Civil   Engineers,   Jan.   26,   1916. 

tDivision  Engineer,  Massachusetts  Highway  Commission, 
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niovf  any  inequalities  in  the  surface  by  scraping  with 
a  road  machine  before  the  final  api)lication  of  oil. 

A  clean,  sharp  and  fairly  coarse  sand  will  giyc  the  best 
results,  but  a  comparatively  fine  sand,  even  one  contain- 
in"  a  small  proportion  of  clay  or  loam,  will  give  good 
results  with  the  proper  grade  of  oil. 

The  surface  of  a  sand-and-oil  road  constructed  by  the 
layer  metliod  should  have  a  crown  of  not  over  I/2  i"-  to 
tJie  foot  and  should  be  at  least  15  ft.  wide;  from  If!  ft. 
to  18  ft.  is  a  more  satisfactory  width  unless  the  shoulders 
are  hardened,  as  the  edges  of  the  sand  and  oil  will  be 
l)roken  domi  rapidly  if  there  is  any  considerable  amount 
of  turning  out  onto  soft  shoulders. 

The  cost  of  the  surface  of  sand-and-oil  roads  constructed 
by  the  layer  method  has  varied  from  31  to  33c.  per 
sq.yd.,  the  average  cost  being  26c.  per  sq.yd.  This  cost 
does  not  include  grading,  culvert  work,  etc.,  but  does  in- 
clude shaping  the  subgrade. 

COXSTRUCTING    MiXED    SaND-AND-OiL    RoADS 

In  constructing  a  mixed  sand-and-oil  surface  the  sub- 
grade  is  shaped  and,  if  sandy,  is  hardened  with  tlie  best 
material  available,  usually  sandy  loam  or  clay.  The  sand 
and  oil  are  heated  to  the  proper  temperatures  and  mixed 
by  hand  or  by  machine.  If  by  hand,  the  mixing  is  done 
on  platforms  with  rakes  and  hoes,  or  by  turning  with 
shovels.  The  mixing  is  continued  until  all  the  grains 
of  sand  are  coated  with  oil.  For  this  work,  from  15  to 
25  gal.  of  oil  or  oil  asphalt  has  been  used  per  cubic  yard 
of  loose  sand,  but  ordinarily  the  best  results  have  been 
obtained  by  the  use  of  about  16  gal.  per  cu.yd.  of  sand 
if  loose,  or  about  18  gal.  if  compacted.  To  obtain  sat- 
isfactory results,  the  sand  must  be  dry  as  well  as  hot. 
If  the  sand  in  the  pit  when  used  is  fairly  dry,  it  can 
be  mixed  in  a  hot  mixer  without  preliminary  heating; 
but  this  is  not  economical,  as  from  5  to  6  min.  is  re- 
quired to  mix  a  batch  thoroughly,  whereas  with  hot  sand 
the  mixing  can  be  done  in  about  2  min.  The  oil,  before 
mixing  with  the  sand,  is  heated  in  kettles  or  tanks  to  a 
temperature  of  from  250  to  375°  F.,  depending  on  its 
nature. 

The  sand-and-oil  mixture  is  immediately  carted  to  the 
road  and  spread,  usually  in  one  course,  although  under 
some  conditions  spreading  in  two  courses  may  be  pref- 
erable. The  mixture  is  shaped  with  rakes  and  imme- 
diately rolled.  A  horse  roller  is  used  for  the  preliminary 
rolling,  but  the  surface  should  be  rolled  with  a  tandem 
steam  roller  in  the  course  of  a  few  hours.  The  length  of 
time  that  should  elapse  before  using  the  tandem  roller 
depends  on  the  temperature  and  general  weather  condi- 
tions, but  ordinarily  any  material  placed  in  the  morning 
can  be  rolled  in  the  afternoon  of  the  same  day.  During 
the  rolling  with  steam  roller  the  surface  is  reshaped  with 
a  road  machine,  which  removes  any  inequalities  developed 
during  the  preliminary  rolling.  The  results  obtained  on 
roads  not  shaped  with  a  suitable  scraper  during  rolling 
have  shown  that  this  work  is  necessary  if  the  best  results 
are  to  be  obtained  on  mixed  sand-and-oil  work.  It  is 
not  advisable  to  use  a  steam  roller  for  the  preliminary 
rolling,  as  it  tends  to  force  the  mixture  out  of  shape  when 
fresh  and  to  produce  an  uneven  and  wavy  surface. 

If  the  grains  of  sand  are  rounded,  and  especially  if 
the  sizes  of  the  grains  vary  little,  as  with  ordinary  beach 
sand,  a  very  heavy  oil  as})halt  gives  the  best  results,  where- 
as with  sharp  sand  well  graded  and  containing  a  consid- 


erable proportion  of  grains  that  will  not  pass  a  screen 
with  Ys-in.  mesh,  an  oil  having  a  viscosity  of  from  800 
to  1,700  sec.  (Lawrence  viscosimeter)  at  100°  C.  gives 
good-  results. 

After  the  sand-and-oil  mixture  has  been  thoroughly 
rolled,  the  surface  is  sealed  by  the  application  of  hot  oil 
having  a  viscosity  of  from  250  to  600  sec.  (LaAvrence 
viscosimeter)  at  100°'  C.  This  oil  is  applied  at  the  rate 
of  1/2  gal.  per  sq.yd.  and  is  spread  by  a  pressure  dis- 
tributor in  two  i/4-gal.  applications,  each  followed  by  a 
light  covering  of  sand.  This  coat  not  only  seals  the  sur- 
face of  the  mixed  sand  and  oil,  but  also  adds  about  1/0 
in.  to  the  thickness. 

A  mixed  sand-and-oil  surface  should  have  a  crown  of 
not  over  i/^  in.  to  the  foot  and  should  be  not  less  than 
18  ft.  wide,  since  with  mixed  sand  and  oil,  even  more 
than  with  a  surface  constructed  by  the  layer  method,  the 
edges  will  be  rapidly  broken  down  if  there  is  any  con- 
siderable amount  of  driving  from  the  sand-and-oil  surface 
onto  the  shoulders.  The  thickness  should  be  from  3% 
to  4  in.  before  the  seal  coat  is  applied. 

The  cost  of  mixed  sand-and-oil  surfaces,  including  th( 
seal  coat,  has  varied  from  40  to  61c.  per  sq.yd.,  the  aver- 
age being  52c.  This  cost  is  for  the  surface  alone  and 
does  not  include  grading,  culvert  work,  etc.  The  aver- 
age yearly  cost  of  maintenance  for  those  roads  which  have 
been  in  use  at  least  5  yr.  is  1.6c.  per  sq.yd.,  and  for  those 
in  use  3  yr.  %c.  per  sq.yd. 

Traffic-Bearing  Cap.vcity  of  the  Two  Types 

The  amount  of  traffic  a  sand-and-oil  road  will  safely 
carry  is  as  yet  somewhat  problematic.  It  is  probable  that 
there  has  been  no  instance  in  this  state  where  a  sand-and- 
oil  road  of  either  type  has  failed  if  properly  constructed 
of  suitable  material.  On  the  other  hand,  the  layer  roads 
have  been  constructed  only  in  those  sections  where  the 
travel  is  comparatively  light,  and  none  of  the  mixed  sur- 
faces have  been  subjected  to  any  very  large  amount  of 
heavy  traffic. 

Under  heavy  loads  the  layer  roads  have  shown  some 
evidences  of  weakness,  but  there  has  been  no  indication 
of  failure  with  the  mi.xed  surfaces.  That  neither  road 
will  carry  a  large  amount  of  horse-drawn  traffic  alone  is 
evidenced  by  the  fact  that  such  surfaces  have  in  several 
instances  been  badly  cut  up  by  the  passage  of  a  troop  of 
cavalry  or  a  large  number  of  transport  wagons  during 
army  maneuvers. 

It  has  also  been  observed  that  a  mixed  sand-and-oil 
surface  which  has  carried  successfully  quite  a  heavy  traf- 
fic during  the  summer,  when  the  proportion  of  motor 
travel  was  comparatively  large,  has  been  considerably  cut 
up  in  the  spring  before  the  motor-traffic  season  com- 
menced, although  evidently  the  actual  number  of  horse- 
drawn  vehicles  was  much  less  in  the  spring  than  during 
the  summer. 

It  seems  probable  from  the  experience  thus  far  gained 
with  sand-and-oil  roads  in  this  state  that  the  layer  road 
will  carry  only  a  light  traffic  and  is  a  suitable  type  of 
road  only  where  the  conditions  will  not  warrant  a  more 
expensive  surface.  Aside  from  the  amount  of  traffic  a 
layer  road  will  carry,  it  is  probably  impossible  to  obtain 
by  this  method  as  satisfactory  a  surface  as  by  the  mixed 
method.  However,  if  the  travel  is  light,  not  only  can 
a  surface  be  constructed  at  a  comparatively  small  cost 
but  such  a  surface  can  be  economically  maintained. 
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.^  )  \<>r>l>  1  ,nir,l  ,in,l  ,:rh',i,lr,l  shiilirs  of  llir 
(ictir(iti'tl-slti(l(/c  jiruccss  of  .scirdyr  Ircdhiiciil  mii- 
(Jvch'il  (liiriiif/  I  he  /lasl  year  are  siinnit(irizi<l  a  ml 
(■onchisioiis  drawn.  'Hie  jirrvioiis  (irliclc.  irhlih 
appcnrcil  in  llir  issue  of  Feb.  UK  HUH.  ini/liin'il 
llif  ('.rpcriinenlal  plant  and  srininiarizcd  the  rcsidls 
ohiaincd  irilli   dijjerrnl  kinds  of  nir  dilfiiscrs. 

HE.     (Genaeral  JRes^Etls  s^iadll  Costls 

Our  c'xpoi'imonts  to  (Ictorniinc  the  Vdluiuc  of  air  rc- 
quirod  for  oxidation  and  for  ajiitation  and  tlic  voluiiio 
dolivored  from  which  no  useful  Avork  is  secured  luive  not 
boon  conclusive,  except  to  show  that  far  more  energy  is 
im])artod  by  the  volume  of  air  supplied  than  is  necessary 
for  oxidization  or  agitation;  but  the  air  performs  other 
useful  work  in  the  process,  which  cannot  be  performed 
by  mechanical  agitators  and  tlio  exact  jiature  of  wliich 
we  have  not  yet  ascertained. 

Purification  may  be  effected  by  means  of  mechanical 
agitators  with  less  air  than  if  air  agitation  is  used;  hut 
the  time  required  is  much  greater,  and  the  sludge  is 
broken  up  into  much  smaller  particles,  is  less  absorbent 
and  settles  less  rapidly. 

From  our  lexperiments  along  these  lines  we  are  of  the 
opinion  that  the  most  economic  agent  for  agitating  the 
liquor  is  air  applied  in  such  volumes  as  may  be  deter- 
mined in  each  case  to  procure  the  degree  of  purification 
desired.  This  naturally  brings  about  the  statement  that 
activated  sludge  accomplishes  four  principal  functions — 
the  clarification  of  the  liquor,  removal  of  the  putrescihle 
organic  matter,  reduction  of  bacteria  and,  finally,  if  the 
process  be  continued  for  a  sufficient  period,  oxidization  of 
the  ammoniacal  compounds  into  nitrates.  Therefore, 
one  of  the  first  steps  in  designing  a  plant  in  which  this 
process  is  to  be  employed  is  to  determine  the  degree  of 
purification  required,  following  which  arise  questions  as 
to  efficiency,  volume  of  air  required,  period  of  applica- 
tion, and  volume  of  activated  sludge  necessary  to  be  kept 
in  retention  with  the  raw  liquor. 

Stateiiext  of  the  ^Iilwaukee  Problem  ■ 
Our  problem  in  Milwaukee  embraces  tlie  clarification 
of  the  liquor,  securing  an  effluent  that  is  stable  for  five 
days,  the  reduction  of  the  suspended  matters  90%,  and 
95%  removal  of  bacteria  at  20°  C.  With  our  continuous 
flow  tank  we  have  secured  this  average  effluent  for  months 
by  using  1.75  cu.ft.  of  air  per  gallon  of  sewage  with 
4  hr.  aeration,  20%  activated  sludge  and  from  10  to  15 
min.  sedimentation  period.  Basing  these  results  upon 
the  operation  of  a  50,000,000-gal.  plant,  the  estimated 
cost  will  be  $1.38  per  1.000,000  gal.,  including  all  over- 
head and  l)oiler-room  charges,  but  excluding  engine-room 
and  plant  attendance  and  the  cost  of  disposing  of  the 
sludge. 


*SUghtly  condensed  from  a  paper  read  before  the  lUinois 
Section  of  the  American  Water-Works  Association  and  the 
lUinois  State  Engineers'  Society,  at  Urbana,  111.,  Jan.  27,  1916. 

tChief  Engineer,  Sewerage  Commission.  Milwaukee.  Wis. 


'{'here  ;i|ipc;iis  to  lie  iKi  di ll'i'i'dicc  in  llic  results  oblaiiicil 
iiy  carryin;;  dut  llic  piMjccss  cillicr  ijy  llic  liil-and-draw 
iir  Ibr  c(]nlinii(]iis-lliiw  iiiclii(i(l,  considering  \ulnnic  of 
;iir  ;i|i|ilicd  |iri-  gailcn,  ccisl  ol'  ai'Tatioii  and  volnnic  of 
;irli\;ilr(l  yliidgc  rc(|nir('(l;  but  measured  in  terms  of 
(list  III'  (•(jnslruclion  mid  (i|icratioii,  the  cuntinnous  (low 
is  llie  superior  method.  With  a  wide  variation  in  strength 
of  liquor  and  rate  of  How  a  n:ore  nnil'orm  standard  of 
cllluent  can  bo  obtained  from  tiie  fill-aiid-draw  method, 
because  it  js  susceptil)le  of  Ijctter  control,  which  is  true 
of  all   fill-aiid-draw  ])rocesses. 

In  order  to  maintain  clarification  and  stability  and 
to  remove  at  least  05%  of  the  bacteria  from  the  Mil- 
waukee sewage  we  have  found  it  necessary  to  carry  on 
the  nitrogen  cycle  far  enough  to  develoj)  from  3  to  5 
parts  of  nitrates.  This  has  not  been  at  all  difficult  to 
maintain. 

Effect  op  Low  TEMPERATunE  on  the  Process 

Wo  have  Just  passed  through  a  very  interesting  period, 
the  description  of  which  fits  in  at  this  point.  By  reason 
of  a  shutdown  for  two  weeks  of  the  main  sewage  puni])- 
ing  station  no  sewage  could  be  obtained  for  running  our 
experimental  plant.  Wishing  to  conserve  the  activated 
sludge  in  our  tanks,  we  continued  to  aerate  it  quietly 
throughout  this  period,  without  adding  any  fresh  sewage. 
The  nitrates  decreased  from  5  parts  to  about  i^  part, 
when  the  station  was  started.  Immediately  the  tem- 
perature of  the  atmosphere  grew  very  cold,  snow  came, 
followed  by  two  days  of  thaw,  followed  by  several  days 
of  temperature  from  5  to  15°  below  zero. 

During  this  time  the  temperature  of  the  sewage  ranged 
from  55°  F.  to  42°  F. ;  the  effluent  was  uniformly  clear, 
with  four  days'  stability,  90%  removal  of  bacteria  and  a 
reduction  of  nitrates  from  0.7  to  0.5,  there  being  about 
the  same  amount  in  the  raw  sewage.  During  this  tinu' 
the  volume  of  air,  rate  of  application,  and  volume  of 
liquor  treated  were  not  changed  from  the  cycle  in  which 
the  plant  was  being  operated  prior  to  the  shutdown. 

This  indicates  that  low  temperatures  are  not  going 
to  affect  the  process  as  much  as  we  had  anticipated. 
We  believe,  however,  that  the  effect  of  such  low  tempera- 
tures continuing  over  long  periods  may  be  easily  overcome 
by  adding  more  air  or  by  a  higher  degree  of  activated 
sludge  or  by  both.  Thus  the  trouble  can  be  overcome 
without  excess  tankage. 

If  more  air  is  applied  for  a  greater  period,  of  course 
the  nitrates  are  greatly  and  rapidly  increased.  This  in- 
creases the  value  of  the  sludge.  Whether  this  increase 
will  pay  for  the  additional  air  used  is  a  matter  yet  to 
be  determined. 

Results  with  V^uiiou.s  Periods  of  AiiEATiON- 

Table  1,  taken  from  the  results  obtained  during  a 
line  of  experiments  on  the  fill-and-draw  tank,  illustrates 
the  effect  of  the  same  rate  of  air  applied  over  increasing 
periods. 

Tliese  data  clearly  point  to  the  fact  that  well-activated 
sludge  coagulated  the  colloidal  matters  about  as  com- 
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pk'tcly  in  1  Ih'.  as  in  5  lir.  In  '■'>  lir.  it  iiad  rciuovcd  92% 
(if  the  bacteria  and  made  the  cflluciit  stable  for  more  than 
five  days. 

TABLE  1.    PURIFICATION  OF   SEWAGE   COMPARED   WITH    PERIOD 
OF   AERATION 

Apration  hr    ^            ^                  ^  •'  **  ^ 

Cuft  ofkirpcrmin 0  If.O  KiO  100  lf.()           IW) 

Cuft!ofairperKal...  0         0.07  1.32  1.98  2  f)4     3  31 

^nnciirance  of  settled  liquor  Turbid  Clear  Clear  Clear  Clear     Clear 

.StaVility.hr 0           2  33  120+120+120  + 

Bacteria  removed.  % 0         52  81+  92+  95+98  + 

Free  Ammonia. 

Dirts Dor  million 22.00  17.00  15.00  11.00  7  00     5  00 

Nitrat.',  parts  per  million.  ..  0.08         0  00  0  95  1.75  2.20     2  .TO 

Nitrate,  parts  per  mUlion..  0.08  0.04  0.70  2.80  5.00  8.20 
nissolved  oxygen,  parts  per 

million 0.00        0  30  190  4.30  5  90     0  70 

The  most  economical  ratio  between  diffusing  surface 
and  tank  surface  lias  not  been  definitely  determined.  Our 
ratios  run  from  1  to  5  to  1  to  8.5.  There  appears  to  be 
no  apprecial)le  difference  in  the  results  obtained.  We  are 
inclined  to  tlie  belief,  however,  that  a  much  greater  ratio 
would  reduce  the  efficiency  by  permitting  more  air  to 
escape  without  giving  the  liquor  the  maximum  oppor- 
tunity to  absorb  it. 

AVhile  all  of  our  experiments  have  been  made  upon 
tanks  holding  8  to  10  ft.  of  liquor,  our  .supplementary 
experiments  indicate  that  more  efficiency  of  air  can  be 
obtained  in  deeper  tanks  by  reason  of  the  longer  contact 
period  between  the  air  and  the  liquor  and  the  tendency 
of  the  air,  as  it  escapes  from  the  diffuser,  to  break  up 
into  smaller  bubbles  because  the  pressure  head  upon  it 
lias  been  increased.  Local  conditions  might,  and  prob- 
ably would,  largely  control  the  depth  of  tank. 

It  appears  to  be  true  that  the  greater  pressure  for 
which  a  blower  is  built  (considering  the  larger  units) 
the  greater  its  efficiency;  that  is,  a  blower  which  will 
deliver  the  air  at  10  lb.  pressure  is  more  efficient  than 
one  which  will  deliver  the  same  volume  of  air  at  5  lb. 
pressure. 

Volume  of  Applied  Air  Important  Factor 

The  purification  of  sewage  obtained  varies  decidedly 
with  the  volume  of  air  applied.  Small  volumes  applied 
for  5  or  6  hr.  do  as  well  as  larger  volumes  applied  for 
3  or  4  hr. ;  but  the  time  of  aeration  required  to  obtain 
a  like  effluent  does  not  vary  directly  with  the  volume  of 
air  applied  per  unit  of  time.  For  instance,  air  a])plicd 
at  a  rate  of  2  cu.ft.  per  min.  purifies  the  sewage  in 
less  time  than  1  cu.ft.  of  air  per  minute,  but  will  not 
accomplish  an  equal  degree  of  purification  in  one-half 
the  time. 

There  is  also  a  limit  to  the  volume  of  air  applied  })er 
period  of  application,  below  which  it  is  not  possible  to 
secure  any  significant  degree  of  purification.  If  less 
than  1  cu.ft.  of  air  per  gallon  of  sewage  treated  be  ap- 
plied for  a  period  of  -1  hr.,  the  degree  of  purification 
of  the  ililwaukee  sewage  rapidly  decrea.ses  until  little  or 
none  is  effected;  but  if  the  period  of  application  is 
ccntinued  long  enough,  this  rate  of  air  Avill  produce  any 
degree  of  purification  required. 

TABLE  2.    RELATION  BETWEEN  THE  VOLUME  OF  AIR  APPLIED  AND 
PURIFICATION  IN  THE  CONTINUOUS-FLOW  TANK 

Average  No.  of  . Nitrogen  as ■ 

% 

Cu._  ft.    of       Cial.  Bap-         Free                          Organic    Suspended 

.^ir  ap-      Treated  Sta-  teria  Ammonia  Nitrate  Nitrogen,    Alatter, 

plied  per          i)er  bility  He-  Parts  perParts  per  Parts  per  Parts  per 

Gal.             Day  Hr.  moved  Million     Million      Million     Million 

1.80          02.000  120  98            1.95           8.5               4                11 

1.53          05.000  120  99           5.79           9  0               8                 9 

1.12          05,000             73  91  10.10           2.3              14                42 

Table  2  shows  that  air  a])plicd  for  5  hr.  at  the  rate  of 
1.53  cu.ft.   per  gal.   purified  the   sewage  very  well;   but 


when  applied  at  a  rate  of  aiiout  1  ft.,  the  stability  fell 
off  very  materially. 

In  view  of  the  fact  that  tiie  air  is  the  most  important 
item  of  cost  in  the  operation  of  the  activated-sludge 
process  we  tried  out  many  experiments  with  the  purpcse 
of  determining  the  effect  of  decreasing  the  period  of 
aeration  and  rate  of  application.  It  was  evident  that  by 
reducing  the  volume  of  air  the  efficiency  of  the  process 
was  decreased.  When  the  period  of  aeration  dropped 
to  21/^  hr.,  although  the  air  feed  was  increased  propor- 
tionately, nitrates  were  formed  in  such  small  quantities 
that  the  settled  liquors  putrefied  in  about  four  days. 

Land  Area  axd  Construction  Co.sts  vvai  1,000,000  Gal. 

Our  experiments  .so  far  indicate  that,  with  rectangular 
tanks  15  ft.  deep,  15,000,000  gal.  of  sewage  can  be  treated 
per  acre  of  ground  covered,  including  influent  and  effluent 
conduits,  sedimentation  and  sludge  tanks,  and  that  the 
cost  of  such  tanks,  including  influent  and  effluent  con- 
duits, pipe  foundations  and  all  piping,  will  l)e  approxi- 
mately $18,000  per  1.000,000  gal.  This  cost  is  based 
upon  our  local  conditions,  where  the  tanks  have  to  be 
built  out  into  the  lake  and  supported  upon  piles. 

The  .sedimentation  period  required  to  reduce  the  sus- 
pended solids  to  10  or  12  parts  per  million  is  from  10 
to  25  min.  The  latter  seems  to  be  a  maximum  with  low 
temperatures. 

Wo  speak  of  maintaining  a  certain  percentage  of  acti- 
vated sludge  M'ith  the  sewage  during  aeration.  In  order 
to  establish  an  easily  determined  unit  we  have  fixed  on 
that  volume  settling  during  y^  hr.  It  is  true  that  this 
is  an  arbitrary  determination,  but  it  is  logical  never- 
theless. From  a  great  many  tests  it  has  been  found  that 
78%  of  well-activated  sludge  will  settle  out  of  the  mixture 
in  1/^  hr.  and  that  during  the  next  l/g  l^^.  the  addition 
is  but  4%.  It  is  desirable,  in  operating  a  plant,  to 
determine  frequently  the  volume  of  this  sludge  in  con- 
tact with  the  liquor.  One  hour  is  often  too  late  to  get 
the  most  benefit  from  any  change  demanded.  This  sludge, 
so  settled  out,  has  about  98%  moisture  content,  and  it 
is  desirable  to  return  this  sludge  to  the  raw  sewage  with 
as  little  water  content  as  practicable,  because  the  more 
water  the  more  tank  area  required. 

To  get  this  result,  it  is  necessary,  not  only  to  let  the 
sludge  settle  for  at  least  I/2  hr.,  but  also  to  put  it  under 
a  pressure  from  a  head  of  water  over  it.  In  our  new 
tanks  we  let  the  sludge  from  the  sedimentation  tank 
settle  to  the  bottom  of  a  4-ft.  chamber  built  under  the 
tank  and  35  ft.  deep,  whence  it  is  pumped  out  after 
being  compacted  by  a  head  due  to  34  ft.  of  the  liquor 
over  it.  Then  it  is  further  aerated  in  reservation  sludge 
tanks,  again  settled,  and  pumped  from  the  bottom  of  tiie 
second  sludge-settling  tank  to  the  raw  sewage. 

From  our  experiments  we  find  that  under  a  26-ft. 
head  of  liquor  the  sludge  will  be  dewatered  in  I/2  hr. 
from  98%  to  94%  and  lose  40%  of  its  volume.  If  a 
94%  rich  activated  sludge  can  be  mixed  with  the  raw 
.sewage  as  it  enters  the  aerating  tanks,  the  size  of  these 
tanks  can  be  materially  reduced.  By  extra  aerating  the 
sludge  to  be  returned  to  the  raw  sewage  it  is  believed 
that  the  volume  of  air  required  to  treat  raw  .sewage 
will  be  diminished.  Thus  the  cost  will  be  decreased, 
because  it  will  require  only  one-fifth  of  the  volume  of 
air  to  give  this  sludge  the  extra  aeration  (providing  20% 
of  activated  sludge  is  being  maintained  in  the  sewage 
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tiiiiks)  Hint  is  r('(|iiin'(l  to  <^'\\{-  the  wlmlc  liudy  of  hcwaiji' 
ti'cati'd  tlu>  siinic  ail' ti'catiiu'iit.  It  lias  liccii  (IciiKiiistnitiil 
licyoiid  (loulit  tlial  llic  riclicr  (lie  activated  sliidj,'c  in 
nitniti's  llii'  (|iiicki'r  tlu'  piiiirK  iitidii  nf  the  si'\vaf,'C',  and 
I  he  less  air  ro(|iiir('(l. 

'I'lu'  sliidfic  iirddiici'd  is  (|iiilc  liidwu  in  cdltir.  aiiprnis 
like  jiii'd's  of  finely  di\i(U'd  spon;.;;'  and  sclUcs  (iiit  nl'  the 
(juict  ii(|U()r  very  ra|>iilly — (i')'/<  \vill  sottio  in  10  niin.  It 
is  readily  drained  on  tlic  ordinary  sliid<;o-dryinfi  heds, 
requirinj,'  ahout  one-lialf  as  nnuli  lime  iis  doos  well- 
di;,'ested  Indioll"  sludp'.  lud  il  ads  dillVrently.  During 
(he  firs!  lionr  the  licjuid  drains  thronuli  the  huttoni.  'JMio 
slud{,'e.  <;radually  sottlini:  njion  (he  surlaee,  seems  to 
close  the  interstices  of  (he  h(  d  ;  the  li(|nid  rises  to  the 
(op  of  (he  sludiic,  from  which  it  can  he  titrated  without 
ilisturhinjx  the  settled  sludge.  With  two  days  of  dry, 
warm  weather  its  luoisturc  content  will  he  reduced  on 
drying  heds  from  98%  to  82%,  and  in  two  weeks  the 
moisture  will  he  reduced  to  05%. 

The  sludge  seems  to  ahsorh  the  colloidal  matter  very 
rapidly.  Highly  colored  liquor  introduced  into  it  will 
he  decolored  in  a  few  minutes.  It  has  no  apparent  odor. 
When  well  activated,  the  sludge  ])roduced  by  tlie  Mil- 
waukee sewage  contains  from  14,000,000  to  18,000,000 
bacteria  per  c.c,  from  5  to  6%  of  fats  and  4.4  to  9% 
of  total  nitrogen  (Nil.,),  based  upon  10%  moisture.  At 
the  present  market  the  value  of  this  sludge,  when  de- 
greased  and  reduced  to  fertilizer — that  is,  dried  to  10% 
moisture  and  ground — ranges  from  $10  to  $20  j)er  short 
ton. 

The  Milwaukee  sewage  produces  on  an  average  about 
;iOOO  gal.  of  sludge  per  1,000,000  gal.  at  98% 
moisture.  On  the  basis  of  10%  moisture  it  produces 
about  l^  ton  per  1,000,000  gal. 

The  cost  of  dewatering,  degreasing  and,  drying  the 
sludge  has  not  yet  been  definitely  determined,  but  from 
a  careful  study  of  this  question  it  is  believed  that  this 
cost  will  not  exceed  $6  per  dry  ton.  Apparatus  for 
performing  this  portion  of  the  work  has  already  been 
arranged  for  and  will  be  installed  in  our  new  2,000,000- 
gal.  plant  during  February,  1910. 

We  feel  sufficient  confidence  in  the  process  to  have 
recommended  it  for  adoption  by  the  City  of  Milwaukee 
and  have  suggested  a  100,000,000-gal.  plant,  the  designs 
of  which  are  already  in  course  of  preparation. 

It  has  been  frequently  stated  in  public  print  that  the 
process  is  so  delicate  in  its  operation  that  only  by  the 
exercise  of  the  most  careful  supervision  can  satisfactory 
results  be  secured.  We  believe  this  to  be  an  error,  as  we 
have  found  no  conditions  arising  which  would  lead  us 
to  such  a  conclusion;  and  if  one  realizes  the  simplicity 
of  the  process,  he  will  certainly  agree  witli  us. 

Assuming  the  plant  is  properly  designed  and  built, 
there  are  only  two  main  factors  to  be  considered  in  suc- 
cessfully operating  it,  and  these  can  be  determined  by 
a  careful  and  skilled  workman.  Proper  volume  of  air 
and  activated  sludge  are  these  two  factors.  The  char- 
acter of  the  effluent  is  very  well  shown  by  two  things — ■ 
turbidity  and  suspended  matter.  Both  can  be  determined 
in  a  test  tube  by  observation.  Volume  of  activated  sludge 
can  be  determined  in  %  hr.  by  the  same  means.  The 
quality  of  the  sludge  can  be'judged  by  its  color,  after 
the  observer  has  had  some  experience. 

If  the  character  of  the  effluent,  as  measured  by  tur- 
bidity and  suspended  solids,  is  not  satisfactory,  the  first 


s(e|)  is  Id  lind  nut  llie  |>ercenl,iL:c  and  <()liir  of  the  sludge. 

If    this    ll,l>    Inch     reijuceil.    \\\i,    \;il\es    niUsI     lie    opened    ii 

little  ui<lcr  tile  iiir  \iil\e  to  riii'  sl udL'c'-aiTJit iug  tank 
ami  the  sludge  \al\('  cunt  rnllinu  the  ^IuiIlic  feed  (o  (he 
r;iu  .sewage,  if  (his  fails  to  -e(  (he  icsults,  (he  air  valve 
feeding  the  aerating  (anks  is  (o  he  openeil  wider.  Under 
ordinary  coiulitions  the  last  step  would  he  (he  first,  because 
i(  will  immediately  rectify  the  (rouble  tem])orarily  until 
the  sludge  determinations  are  made. 

SttiT'esses  nnti  IK.n^©tls  Used  nira 
IDnipect  Teimsaoiia 
liv  J.Acoit  M.  Fi!ii:i)i>.\xi)* 

In  (h((  discussion  of  (he  use  of  rivets  in  direct  tension 
that  was  recently  called  out  iiy  the  letter  of  Ernest  Me(,'ul- 
lough  in  EiKj'meering  News  of  June  10,  191.5,  it  a])pearc(l 
that  current  good  ])riictice  is  against  such  use.  P]dwanl 
Godfrey,  however,  seems  to  be  of  the  opinion  that  for  this 
antagonism  there  is  no  good  theoretical  basis,  since 
according  to  him,  "a  little  analysis  will  show  that  pulling 
on  the  head  of  a  rivet  already  in  stress  due  to  shrinkage 
does  not  increase  the  stress  on  the  rivet  but  relieves  the 
pressure  on  the  plates,  unices  the  added  tension  exceed- 
that  already  in  the  rivet." 

If  the  above  statement  were  true,  there  would  indeed 
seem  to  he  no  reason  against  applying  dead-load  or 
nu)derate  live-loads  u])  to  the  (em])crature  stress  in  the 
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DIAGRAM   SHOWING   RIVET   IN   TENSION 

rivet,  for  the  mere  fact  that  the  rivet  has  not  ruptured 
after  driving  shows  that  it  is  capable  of  sustaining  at 
least  such  a  load. 

But  while  a  Vxttle  analysis  may  show  what  Mr.  Godfrey 
says  it  shows,  the  study  given  below  produces  quite  differ- 
ent results. 

The  accompanying  drawing  shows  a  rivet  between 
whose  heads  is  metal  (plates,  angles)  having  a  total  thick- 
ness 2  I.  This  metal  fits  snugly  around  the  rivet  shank 
and  is  under  initial  compression  due  to  the  shrinkage  of 
the  rivet  on  cooling.  The  '"axis"  is  a  line  drawn  midway 
between  the  rivet  heads,  and  loads,  stresses,  etc.,  above 
the  axis  are  the  same  as  below  it. 

For  the  purpose  of  the  following  analysis  it  has  been 
considered  sufficient  to  assume  that  the  volume  of  stressed 
metal  consists  of  two  truncated  cones  base  to  base  (on 
(lie  axis)  with  an  angle  of  90°  at  the  apex,  the  rivet  hole 
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heiii"'  detluctecl  Iroin  the  area,  and  that  witliin  this  volume 
(lie  coni|)ression  stresses  are  unit'ormly  distributed  over 
oach  horizontal  layer,  decreasing  in  intensity  as  tlie  layer 
increases.  The  minimum  area,  under  the  rivet  head,  is 
(■([ual  to  the  under  side  of  the  rivet  head. 

A  load  p  is  attached  to  the  layer  located  x  inches  above 
the  ape.x  of  the  lower  cone.  Part  of  p,  say  w,  will  com- 
press the  metal  x  —  e  below  the  layer,  and  reacting 
a<^ainst  the  rivet  head,  will  stretch  the  rivet  shank;  while 
the  remainder  /;  —  iv  will  stretch  the  metal  h  —  x  above 
the  layer.  The  elastic  deformation  is  such  that  the 
stretch  in  the  rivet  plus  the  compression  in  the  metal 
below  p  must  equal  the  stretch  in  the  metal  above  p.  If 
.V  is  the  area  of  any  horizontal  layer  of  metal,  dx  its  thick- 
ness, E  the  coelTicient  of  elasticity  of  steel,  r  the  cross- 
section  of  the  upset  rivet  shank,  the  above  equality  is 
given  by  the  formula 

,  ,     r''dx  (*(lx   ,   'wl 

from  which  we  get  the  fraction  of  the  load  p  that  goes  to 
increase  the  initial  rivet  stress 

'dA 


V 


(1) 


that  is,  the  load  transmitted  to  tlie  rivet  is  to  the  load 
suspended  as  the  extensibility  or  "give"  in  the  metal 
from  the  axis  down  to  the  load  is  to  the  extensibility  or 
"give"  in  the  whole  system,  rivet  shank  included. 

If  a  depth  of  metal  between  x  =  g  and  x  =  f.  having 
a   thickness  / — g,   is   continuously  loaded   with   a   total 

P 

load  P,  the  intensity  per  inch  depth  is    ^.  ^_,    and  p  in 

P^ 


J -'J 
formula   ( 1  )    becomes     -.' —     dx.     The   fraction  of  the 
total  load  P  transmitted  to  the   rivet   is  then  given  by 
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If  h  is  the  radius  of  the  upset  rivet  shank, 
k'-),  aJid  (2)  becomes 
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which  when  integrated  gives  the  formidable-lookii 
perfectly  docile  expression 
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(:5) 
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I)  (4) 

The  logs  are  Xa])erian  logs,  that  is,  common  logs  multi- 
plied by  2..3.  The  application  of  the  fornnda  gives  th<! 
following  percentages  of  the  suspended  load  that  tend  to 
increase  the  initial  tensile  stresses  in  the  rivet: 


Two  %-iii.  angles  back  to  back,  held  I)y  a  %-in.  rivet, 
i:5%.. 

Two  y2-m.  angles  back  to  l)ack,  iicid  liv  a  'i/s-i".  rivet, 
11.3%. 

Two  %-in.  angles  back  to  i)ack,  held  by  a  Vx-in.  rivet. 

Two  %-in.  angles  with  two  y^-in.  plates  between,  the 
load  suspended  from  the  lower  angle,  10.08%. 

Two  %-in.  angles  with  two  i/^-in.  plates  outside  the 
singles  acting  as  fillers  under  the  rivet  heads,  2M%. 

Two  %-in.  angles  with  4%  in.  of  plate  between,  giving 
a  total  thickness  of  (i  in.,  6.33% 

Two  y2-in.  angles  with  one  i/^-in.  plate  between  (beam- 
connection  angles  on  each  side  of  a  1/2-'"-  web),  13.1%. 

The  use  of  %-in.  rivets  gives  slightly  smaller  per- 
centages. 

The  numerator  of  formula  (1)  shows  that  for  a  given 
thickness  of  metal  the  farther  the  metal  carrying  the  load 
is  from  the  rivet  head  the  snuiller  is  the  percentage  of  the 
transmitted  stress.  Formulas  (3)  and  (4)  and  the  com- 
j)nted  results  sliow  that  the  thicker  the  metal  between  the 
rivet  heads,  and  the  thinner  the  rivet,  the  greater  is  the 
extensibility  of  the  whole  system,  and  therefore  the 
smaller  is  the  percentage  of  the  load  transmitted  to  the 
rivet.  But  until  more  is  known  about  the  way  in  whicli 
an  increase  in  the  thickness  of  the  metal  affects  the  initial 
rivet  stress,  these  deductions  warrant  neither  the  arbitrary 
thickening  of  the  metal  nor  the  insertion  of  fdlers  for  the 
]nirpose  of  keeping  the  load-carrying  metal  away  from  the 
rivet  heads.  In  fact  computations  based  upon  the 
assumption  that  the  initial  rivet  stress  is  distributed  in 
the  ijlates  in  the  same  way  as  the  direct-load  stress  seem 
to  indicate  that  up  to  6  in.,  at  least,  the  initial  stress 
increases  faster  with  an  increase  in  thickness  of  gripped 
]ilate  than  the  transmitted  direct  load  decreases. 

If  a  load  of  8,000  lb.  per  sq.in.  of  rivet  metal,  or  4,800 
lb.  per  %-in.  rivet,  is  applied  in  direct  tension,  13%  of 
this  adds  only  1,040  lb.  per  sq.in.,  or  62.5  lb.  per  rivet,  to 
the  initial  rivet  stress.  For  short  rivets,  which  are  easier 
to  drive  properly  than  long  rivets,  this  additional  load 
will  not  cause  rupture,  even  if  we  consider  tlie  necessarily 
eccentric  application  of  the  load  through  flexible  angles. 
AYhere  the  direct  pull  is  very  great,  for  example,  the  pull 
on  the  rivet  heads  of  connecting  angles,  produced  by  end 
moments  in  beams  framed  into  girders,  which  according 
to  computation  at  least,  may  exceed  16,000  lb.  per  %-in. 
rivet,  an  addition  of  12 %i,  or  4,340  lb.  per  sq.in.,  may 
ru]iture  even  a  pro])erly  driven  rivet. 

The  above  analysis  shows,  on  the  one  hand,  why  many 
direct-tension  details  do  not  fail;  and  on  the  other  hand, 
where  their  weakness  lies,  and  the  limitations  under 
which  it  may  be  safe  to  design  such  details.  If  rules  arc 
justified  by  theoretical  analysis  without  substantiating 
tests,  the  following  seem  to  he  warranted  : 

1.  For  rivets  easy  to  drive  properly,  a  load  of  6,000  lb. 
to  8,000  11).  per  sq.in.  may  be  allowed  if  the  rivet  acts  in 
tension  only  and  is  not  subject  to  shear,  in  fact  (not  on 
assumption). 

2.  The  precautions  prescribed  by  Mr.  Godfrey  should 
be  observed. 

3.  The  inherent  weakness  of  rivets  is  that  they  often 
have  an  initial  stress  above  what  would  be  permitted  in 
safe  steel  design.  As  a  direct  tensile  load  always  adds  tc 
the  initial  stress,  one  is  forced  to  the  conclusion  that  de- 
tails involving  direct  tension  on  rivets  should  be  avoided. 
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SYNOPSIS — The  serious  jloiul  (lanKii/cs  hi  Lus 
Angeles  County,  Calif.,  due  In  Hie  slcr/i  nioiinlains 
on  which  Jivavij  rainfall  ocnir.^  in  ninlcr  dixrlianj- 
ing  sudden  floods  u/ion  the  plains,  were  explained 
in  the  preceding  article.  The  present  article  sum- 
marizes the  methods  of  jirerenting  flood  damage 
recommended  hg  the  Board  of  Engineers  appointed 
to  studg  the  protilciii. 

In  soiitlKTii  Oalil'tirnia  tlio  dc'hris  eunes  luivu  no  littlu 
flVt'rt  (111  tlio  ])robk'm  of  flood  prevention.  Wlierever 
till'  torrents  from  tliesc  steep  mountains  debouch  upon 
the  plains,  they  have  built  up  in  the  course  of  past 
ages  a  fan-shaped  deposit  of  sand,  gravel  and  boul- 
ders, often  hundreds  of  feet  in  depth.  While  debris 
cones  are  more  or  less  familiar  to  engineers  as  a  feature 
of  topography,  they  assume  great  importance  in  this 
southern  California  region,  where  the  geological  struc- 
ture of  the  country  is  so  recent  that  the  process  of  moun- 
tain erosion  and  valley  deposits  can  be  watched  at  the 
present  time. 

The  amount  of  solid  matter  carried  down  by  these 
mountain  streams  when  in  flood  is  almost  incredibly 
great.  The  heaviest  material — boulders,  cobblestones, 
etc. — is  deposited  in  the  lower  reaches  of  the  torrent, 
where  the  velocity  lessens,  or  immediately  at  the  mouth 
of  the  caiion.  Gravel  and  coarse  sand  are  deposited  all 
along  the  debris  cone,  wherever  the  stream  velocity  slack- 
ens. Finer  material  is  carried  in  suspension  for  miles 
down  the  stream  and  even  to  the  ocean  30  mi.  away. 

It  is  estimated  that  365,000  cu.yd.  of  material  was 
deposited  in  Los  Angeles  harbor  by  the  flood  of  1911. 
The  deposit  in  the  dredged  areas  of  Los  Angeles  harbor 
during  the  flood  of  1911  is  estimated  at  2,600,000  cu.yd. 


FIG.  1.    FLOOD  IN  LOS  ANGELE.S  RIVER  BELOW  CERRITOS 
BRIDGE.  PACIFIC  ELECTRIC  RY.,  JAN.   IS,   1916 

The  view  shows  the  break  in  the  levee  erected  by  the  city 
to  confine  the  river  to  its  own  channel.  The  waters  flowing 
through  the  bridge  in  this  levee  are  cutting  across  the  Do- 
minguez  Ranch  and  into  Dominguez  Creek,  and  rapidlg  erod- 
ing a  new  channel 


:in(l  in  tlic  adjacent  Long  llcacli  harbor  at  700,000  cu.yd. 
Inchnling  material  deposited  in  ai'cas  tliat  lia\c  not  yet 
been  dredged,  it  is  estimated  Ibat  fully  1,000,000  cu.yd. 
was  deposited  in  these  harbors  as  a  result  of  the  1914 
llood.s. 

Of  this  fine  material  carried  into  tlie  ocean,  however, 
only  a  small  ])art  comes  from  tbe  mountain  slopes.  The 
rivers  left  their  old  channels  and  spread  over  the  rich 
]ilains  near  the  ocean,  and  the  report  says:  "These  flood 
watei's  rushing  over  the  rich  arable  land  between  Wil- 
nungton  and  Long  Beach,  which  was  practically  all  un- 
der cniltivation,  eroded  therefrom  immense  quantities  of 
valuable  soil."' 

Kkuulating  Stkeams  Without  Channels 

In.  order  to  understand  the  difficult  problem  of  flood 
control  in  this  section  it  should  be  understood  that  these 
huge  floods  are  discharged  onto  plains  which  have  in  many 
cases  no  well-delined  channel  for  their  discharge.     The 


FIG.   2.    DAMAGE  DOXIC   RY  LOS  ANGELES  RIVER   FLOOD 
AT  LONG  BEACH,   CALIF.,   JAN.   18,   1916 

mountain  torrent  brings  its  huge  burden  of  debris  down 
to  the  mouth  of  the  caiion,  chokes  the  channel  below 
Avith  it  and  then  spreads  out  on  each  side.  What  is  true 
of  tliis  immediate  point  is  true  lower  down.  The  stream 
bed  is  being  continually  built  up  above  the  surrounding 
country  as  the  flood  slackens  and  the  stream  velocity 
grows  less.  The  tendency  to  channel  choking  is  ag- 
gravated by  the  rapid  growth  of  willows  and  other  vege- 
tation in  the  bed  of  the  stream.  In  tliis  climate  such 
vegetation,  fed  by  the  underflow  of  the  stream,  very 
quickly  chokes  and  restricts  the  channel  and  increases 
the  deposit  of  debris.  Thus  nature  left  to  itself  is  con- 
tinually blocking  up  the  old  channels  of  the  rivers  and 
opening  new  ones. 

The  plains  upon  which  these  mountain  torrents  dis- 
charge contain  some  of  the  most  valuable  agricultural 
lands  in  the  United  States.  The  citrus  groves,  fruit 
farms  and  truck  farms  on  these  plains,  worth  thousands 
of  dollars  an  acre,  may  be  a  long  distance  from  any  of 
the  old  stream  channels  made  by  the  floods  of  former 
years  and  yet  be  liable  to  be  overwhelmed  when  the  next 
flood  comes. 

]\Ioreover,  the  flood  in  this  section  does  not  merely 
inundate  the  land  with  water.  This,  with  the  damage  or 
destruction   of   buildings   and   improvements,   would   be 
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FIG.    3.     SAN   ANTONIO    CREEK    SPREADING    OVER    ITS   DRHRIS   COM': 


bad  enough;  Init  wliat  hap])cns  when  one  of  these  south- 
em  California  floods  starts  in  a  new  direction  is,  first, 
excavation  of  a  new  channel,  tearing  out  and  carrying 
away  the  fertile  top  soil,  and,  later,  as  the  flood  subsides, 
filling  in  this  channel  with  a  deep  deposit  of  barren 
sand  and  gravel. 

Besides  the  valuable  agricultural  lands  that  are  threat- 
ened by  these  floods,  the  entire  district  around  Los  An- 
geles contains  essentially  suburban  territory  for  a  long 
distance.  The  damage  done  to  buildings,  bridges,  roads 
and  other  city  and  village  projierty  in  the  great  flood  of 
two  years  ago  was  enormous  in  amount.  As  can  be  seen 
from  the  situation  just  described,  it  is  not  a  matter 
merely  of  risking  the  loss  of  buildings  and  land  near  the 
old  stream  channels.  The  uncertain  path  of  the  floods 
brings  the  homes  of  a  very  large  ])()puhition  within  the 
danger  zone. 

Possible  Methods  of  Flood  Prevention 

A  great  deal  has  been  printed  within  the  last  few  years 
on  the  relation  of  forests  to  floods.  There  still  remains 
a  widespread  popular  belief  that,  if  a  region  is  covered 
with,  a  heavy  forest  growth,  floods  from  it  will  not  occur. 
The  fallacy  of  this  idea  is  well  illustrated  by  the  situa- 
tion in  Los  Angeles  County.     The  mountains  from  which 


CHANNEL  OF  ARROYO  SECO  IN  LOS  ANGELES 
PROTECTED  BY  MASONRY  WALL 


these  destructive  floods  come  are  for  tlie  most  part  clotlicd 
witii  a  heavy  growtli  of  siirubbery  native;  to  the;  locality. 
The  long  dry  season  when  practically  no  rainfall  occurs, 
from  the  middle  of  April  to  the  middle  of  October,  makes 
impossible  any  larger  forest  growth  on  these  mountains; 
but  even  if  it  were  possible  to  produce  it,  there  is  no  rea- 
son to  believe  that  it  would  moi'e  effectively  protect  these 
steep  mountain  slopes  from  wash  than  does  the  shrul)- 
bery  now  growing  there;  and  it  might  not  give  as  much 
protection. 

It  is  true  that  (ire  lias  swept  over  some  small  portion^ 
of  the  mountains  and  buiiicd  oil'  llic  sbi-ul)l)ci-\-.  l-'roni 
these  areas  the  \\-ash  of  solid  matlci-  is  iiiiich  licinicr  in 
time  of  severe  rains,  and  the  commission  recommends 
that  a  moderate  amount  be  spent  in  planting  brush  growtli 
on  these  now  barren  areas.  It  is  clearly  understood,  how- 
ever, that  no  possible  forest  cover  on  these  stee))  moun- 
tain slopes  will  prevent  some  soil  wash  from  tiiem  in 
time  of  heavy  rain. 

The  storage  of  flood  waters  in  great  reservoirs  has  been 
thoroughly  discussed  in  engineering  literature.  The  two 
great  obstacles  to  its  adoption  in  Los  Angeles  County  are 
the  lack  of  suitable  reservoir  sites  and  the  fact  that  the 
great  amount  of  solid  matter  carried  by  the  stream  would 
very  quickly  fill  a  storage  reservoir  full,  if  it  were  built. 
The  commission  nevertheless  has  examined  two  or  three 
possible  sites  for  storage  reservoirs  and  considers  their 
use  possil)le  in  connection  with  other  measures  hereafter 
to  he  described. 

The  Plans  Recommended 

Thi^  foregoing  brief  review  will  give  the  reader  some 
idea  of  the  unusual  ditliculties,  never  presented  elsewhere 
in  the  United  States  in  connection  with  the  question  of 
flood  control.  If  the  region  affected  were  in  the  same 
condition  as  25  years  ago,  the  problem  might  well  i)e 
i^iven  up  as  unsolvable  from  the  financial  point  of  view. 
The  great  increase  in  population,  wealth  and  land  values 
in  the  territory  affected,  however,  and  the  serious  threat 
to  the  safety  of  life  and  property  which  the  floods  con- 
stitute make  an  engineering  solution  imperative. 

It  will  be  evident  from  the  review  herewith  that  the 
difficulty  in  the  flood-control  problem  in  Los  Angeles 
Countv  arises  not  so   much   from   the   great   volume  of 
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Wilier  to  1)('  liiin(ll('<l   as   ("roiii   llic  t'liniiiicuis   miihmiiiI    of  cxIriKlin^    lo  j;r'cfil    (lc|illis.      I'^ii'thcr  awiiv   the   iiuitcrial 

solid    inatlcr,    Ixuildcrs,    ^nncl,    sand    and    silt     llnMl^llt  is    linr    gravels    and    sand.      Hcyond    the    |)rcscnt    visihlc 

down    liv    the    Hoods.      To   retain    this   solid    mailer,   or   a  deliris   cones,    loward    llie   ocean,    llie   dejiosits   ehaiif^rc   \„ 

^reat    |iait    of   il,    in    Ihc  monntaiiis  and    |)re\enl   its  dis-  the  liner  sands  and  silt. 

eliarj;e  u|miii  the  |ihiin   is  thcieldre  one  i,\'  {\n>  lir.st  osson-  II    will   he  evident    thai    water  Hows  iinderif round   more 

tials  in  soKiHi;  lln'  tlouilcnidrtd  prohlem.     'I'hc  eommis-  readily  in  the  coai'se  deposits  near  the  moiiiitains  tliaii  in 

sion    lio{)c's   to   ellci  I    this    i)y  f^'oinj,'   direct    to   the    Hood  the   liner  deposits   found  on   the   plains.     These   fini!  do- 

sourcrs   and    tiieii'    hiiildiiifj^    ronf,^!    chei  k    dams    on    the  posits,  in  fact,  act  liko  a  dam  lo  ohstiiiet  the  How  of  the 

mountain  torrents.      I')}-  these  check  dams  il   is  hoped  so  underjiround  waters  toward  Hie  sea  and  Ihns  consiM-ve  the 

to  redu<e  the  \('locity  of  tlie  torrents  as  to  prevent  most  supply  lor  tiie  use  of  irrif^ators,  who  pump  it  from  wells. 

(d'  the  lionldeis  and  fjnivel,  at  least,  from  heiuff  carrie(|  Kurther,  the  greater  the  amount  of  water  that  can   he 

down  with  the  water.     In  a  following  article  Mr.  Frank  poured   into  these  dehris  cones  at   their  highest   points. 


A  CONCRETE  BRIDGE  ON   THE  NEW  STATE  HIGHWAY  AT  CROSSING   OP  SA.N  ANTONIO  CREEK 


11.  Olmsted,  of  the  commission,  describes  the  check  dams 
which  have  already  been  built  as  an  experiment  for  the 
control  of  mountain  torrents  and  which  are  to  be  largely 
extended. 

Storing  Flood  Waters  Underground 

Reference  was  made  above  to  the  debris  cones,  enormous 
deposits  of  gravel  and  sand  that  have  been  built  up  wher- 
ever a  stream  from  the  mountains  issues  upon  the  plain. 
In  the  interstices  of  these  vast  gravel  beds  is  stored  the 
water  from  which  the  supply  is  drawn  to  irrigate  the  great 
bulk  of  the  fertile  lands  lying  between  the  mountains 
and  the  sea.  Were  the  rainfall  uniform  throughout  the 
year  and  the  flow  of  tlie  streams  of  the  mountains  fairly 


next  the  mountains,  the  greater  will  be  the  available  un- 
derground supply  for  the  wells  of  the  ranches  farther 
down  the  ))lain. 

The  flood  commission  favors,  therefore,  measures  to 
divert  as  much  as  possible  of  the  flood  flow  into  these 
underground  reservoirs.  All  the  water  that  can  be  thus 
disposed  of  will  be  so  much  less  to  take  care  of  in  the 
lower  courses  of  the  stream  and  will  be  so  much  added 
to  the  available  store  on  which  the  irrigators  may  draw. 

Precedent  exists,  fortunately,  for  this  diversion  under- 
ground of  flood  waters.  In  San  Bernardino  County  a 
large  amount  of  work  has  been  done  in  the  past  few 
years  in  spreading  the  river  flow  upon  the  debris  cones. 
Experience  there  has  shown   that  flood  waters   can  be 


FIG.  6.     GRAVEL  PIT  :!ii  FT.   DEEP  ON  PACIFIC  ELECTRIC 
RY.   FILLED  FULL  BY  SAN  ANTONIO  CREEK 

Note  that  a  channel  has  been   cut  across  the  main-line 
track 

constant,  there  is  little  doubt  that  the  entire  runoff  from 
the  mountain  section  would  be  swallowed  up  by  the  river 
bed  and  spread  out  as  an  underflow  over  all  this  vast 
porous  plain,  and  little  or  none  would  ever  reach  the 
ocean  as  a  visible  flow  in  the  channels  of  the  rivers. 

The  material  in  the  debris  cones  has  been  sorted  in  the 
process  by  which  they  have  been  built  up.  Near  the 
mountains  one  finds  coarse  gravel,  cobbles  and  boulders 


FIG.  7.    SANTA   PE  RY.   BRIDGE  ACROSS  SAN  ANTONIO 
CREEK   NEAR   LOS  ANGELES 

Part  of  spans  blocked  by  debris  and  dangerous  scour 
around  others 

diverted  underground  at  a  cost  of  approximately  l-ie.  per 
acre-foot,  including  both  operating  and  interest  charges. 
This  is  less  than  5%  of  the  value  of  the  water  for  irri- 
gation purposes.  To  secure  the  best  results,  however, 
the  channels  in  which  the  water  is  spread  on  the  debris 
cones  should  be  kept  free  from  the  muddy  water  dis- 
charged in  time  of  flood,  as  this  rapidly  clogs  the  infil- 
tration channels  to  the  detriment  of  the  flow. 
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AI'txT  all  lias  been  done  that  ean  be  done  in  jiroteclin^ 
the  mountain  slopes  from  erosion,  in  checking  the  rate 
of  flow  of  the  mountain  torrents  hy  check  dams,  brush 
dams,  etc.,  to  delay  the  progress  of  the  floods  and  espe- 
cially to  prevent  the  carrying  down  of  boulders  and 
gravel  to  clog  the  channels  across  the  plains  below,  and 
after  as  much  has  been  done  as  can  be  done  to  divert  the 
waters  into  the  underground  reservoirs  formed  by  the 
debris  cones,  there  will  still  remain  a  great  vohmie  of 
flood  water  to  be  discharged  down  the  old  stream  channels. 

To  enable  these  channels  to  carry  this  flow,  a  large 
amount  of  work  will  be  required  in  clearing  the  channels 
from  debris  and  willow  growth  and  in  protecting  their 
banks,  by  training  walls  of  various  sorts,  from  erosion 
and  overtopping.  A  great  many  different  types  of  struc- 
ture are  recommended,  according  to  the  local  conditions. 

Estimate  of  Cost 

The  total  estimated  cost  of  the  entire  works  recom- 
mended by  the  board  for  flood  prevention  is  $10,509,000. 
Of  this  estimate  a  little  less  than  $13,000,000  is  for  struc- 
tures, and  about  $3,700,000  is  for  rights-of-way  and  land 
damages.  In  the  estimate  of  cost  of  physical  structures 
an  addition  of  30%  has  been  made  to  the  field  cost,  to 
cover  such  overhead  charges  as  engineering,  legal  and 
general  expenses,  workmen's  compensation  insurance  (a 
heavy  item  under  California  law)  and  provision  for  minor 
waterways  not  specifically  mentioned. 

The  total  estimated  cost  of  the  impeding  dams,  contour 
furrows,  etc.,  to  be  built  to  control  the  mountain  tor- 
rents is  about  $1,700,000.  Tlie  works  for  spreading  the 
water  on  the  debris  cones  are  estimated  to  cost  about 
$1,500,000.  For  clearing  and  leveeing  the  channels 
of  the  streams  through  the  San  Fernando  and  San 
Gabriel  district  the  estimated  cost  is  over  $7,000,000, 
including  the  rights-of-way;  and  for  the  channels  across 
the  plain  leading  to  the  ocean,  about  $5,500,000.  It  is 
estimated  that  at  least  five  years'  time  will  be  required 
for  the  construction  of  tlie  works  recommended. 

The  Floods  of  1916 

Since  this  article  and  the  one  preceding  it  were  pre- 
pared for  publication,  Los  Angeles  County  has  suffered 
two  severe  floods.  While  the  damage  was  not  nearly  as 
great  as  in  the  flood  of  1911,  it  was  of  large  amount  as 
may  be  judged  from  the  accompanying  views. 

The  first  flood  reached  its  maximum  stage  on  Jan.  17, 
1916,  and  carried  away  more  than  a  score  of  bridges  in 
Los  Angeles  County,  many  of  them  of  considerable  size. 
The  approaches  to  many  other  bridges  were  washed  out 
so  as  to  render  them  impassable,  and  much  damage  Avas 
done  to  railway  roadbeds  and  highways;  the  network  of 
interurban  electric  railways  was  tied  up,  and  trains  were 
discontinued  on  most  of  the  steam  railways.  Several 
lives  were  lost  in  the  floods,  most  of  them  in  the  mountain 
caiions.  In  the  lower  lands  many  families  were  rescued 
from  their  homes  in  boats. 

The  damage  done  by  this  flood  was  sufficiently  re- 
paired so  that  train  service  was  just  resumed  when  there 
came  a  second  severe  storm  on  Jan.  27,  the  same  which 
wrought  such  serious  damage  in  San  Diego  County;  and 
the  railway  lines  were  again  put  out  of  business. 

The  rainfall  in  the  Los  Angeles  River  and  Hondo 
drainage  basins  was  much  less  than  in  the  great  storm 
of  February,  1914,  and  tlic  flood  damages  on  these  streams 
were  small  compared  with  ihe  destruction   in  fliat  vcar. 


In  the  Hood  of  \'.)\  [  the  Arroyo  Scco,  a  tril)utary  of  tlic 
Los  Angeles  River,  destroyed  a  numi)er  of  houses  and 
half  a  city  park.  Since  that  storm  the  city  has  built 
a  heavy  wall  along  this  stream  and  the  damage  done  by 
it  this  year  was  trifling. 

In  the  southern  part  of  Los  Angeles  County,  however, 
the  flood  situation  was  worse  than  in  1914.  The  high 
mountains  in  this  section  were  covered  with  snow  from 
an  earlier  storm.  The  heavy  rainfall  melted  this  snow 
and  the  San  Gabriel  River  was  higher  than  in  1914. 
Similar  conditions  existed  in  San  Antonio  Creek  and  the 
Santa  Ana  River.  On  the  latter  stream  three  steel  bridges 
and  one  wooden  bridge  were  destroyed. 

The  accompanying  views  show  something  of  the  de- 
struction wrought  by  the  recent  flood  and  particularly 
the  extent  to  which  the  floods  spread  boiilders,  grave] 
and  debris  over  a  wide  area.  Some  of  the  pliotographs 
show  the  channels  across  the  debris  cone.  The  debris 
cone  of  San  Antonio  Creek,  for  example,  extends  from 
Pomona  to  Ontario,  a  distance  of  about  6  mi.  The  vari- 
ous channels  which  the  stream  has  formed  across  the 
cone  are  known  as  "washes."  A  correspondent  informs 
us  tiiat  even  after  the  flood  had  subsided  to  comparatively 


FIG.    8.     FLOODS    PASSING    RAILWAY    BRIDGE 

Showing   effect   of   paving   stream   bed   between    piers   and 
erosion  on  lower  side 

small  proportions  one  could  distinctly  hear  the  boulders 
rolling  down  these  channels  from  a  distance  of  300  ft. 

A  good  illustration  of  the  flood  damage  where  the 
streams  enter  the  ocean  is  furnished  by  the  Santa  Ana 
River,  which  emi^ties  into  an  arm  of  Newport  Bay.  A 
year  ago  the  channel  of  the  river  was  dredged  from  Santa 
Ana  to  its  mouth  and  the  banks  were  diked  with  the  mate- 
rial exca\ated.  During  the  flood  the  river  broke  over 
these  dikes,  flowed  through  the  streets  of  Anaheim,  flooded 
a  great  area  of  flat  land,  overtopped  the  line  of  .sand 
dunes  lying  between  it  and  the  ocean,  and  washed  out  a 
channel  over  1,000  ft.  wide  through  the  dunes,  carrying 
with  it  the  track  and  poles  of  the  Pacific  Electric  Ry. 

In  view  of  the  great  damage  done  by  this  year's  floods 
there  can  be  little  doubt  that  the  plans  of  the  Los  Angeles 
Flood  Commission's  engineers  will  receive  a  public  atten- 
tention  that  might  not  otherwise  have  been  given  them 
and  prompt  action  may  be  looked  for  to  carry  these  plans 
into  effect.  Tlie  Board  of  Supervisors  of  the  county  in 
Septemlier  last  approved  a  general  policy  of  flood  con- 
trol and  an  initial  bond  issue  of  $6,000,000  to  begin  the 
work.  A  flood-control  district,  with  authority  to  make 
l)ond  issues,  was  created  by  the  last  legislature  and  actual 
work  on  construcf ion  is  likclv  to  go  forward  soon. 
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Control  of  Movmtain  Torrents 
hy  Clheck  Damns'" 

Hv     Kli.WK     II.    Ol.MSIKDf 

'Vhv  (lodd  (lamii^i'  nlrfatly  .^^iisliiinnl  in  i^ds  An<rol('s 
(\)mity  is  small  cuMiiJanMl  witli  \vli;it  tlic  (MHiiiiiu  yt'ars 
pnmii.so,  unk'ss  a  wisr  pulicv  ol'  iniitrnl  is  cin'ructiciilly 
|Hii'siu'(l  ri'om  this  lime  on. 

Till'  Muitiiitain  area  of  Los  .Viii^clcs  ('(Hinty.  whicli 
ilisiiiar^vs  its  walci-  (Hito  llic  |i!ains  lyiii^-  lu'lu't'cii  tiu! 
inouiilains  and  the  sea,  lias  an  ariM  of  (SIT)  sq.iiii.  Tho 
a\rra;;c  eU'vation  nf  this  iiuuiiilaiii  district,  is  ;},()80  ft., 
and  the  avonigc  anniial  prcciiiitation  is  between  2!)  and 
;>()  in.  The  rainlall  n\cr  (his  mountain  area  during  tin- 
four  days'  IIihhI  |ici-ii)d  of  Kchruary.  IIM  I,  ascraj^cd 
11   in. 

It  is  well  kiitiwn  thai  no  l'a\(irahle  siti's  exist  for  sforiii,^- 
flood  How  in  lai\u-e  reservoirs  in  Los  Aiij^eles  County. 
There  are  (wo  available  sites  for  small  reservoirs,  one 
holding  2,(i00  aere-ft.,  the  other  4,900  aere-ft.  When  the 
cost  ])er  aere-1'oot  of  water  stored  exceeds  $40,  the  propo- 
sition is  not  commercially  attractive.  The  cost  of  water 
storajje  in  small  reservoir  sites  available  in  the  San 
Gabriel  Mountains  averages  considerably  more  than  this. 

If  relief  from  tiie  tlood  conditions  in  Los  Angeles 
County  had  to  eome  from  surface  reservoir  storage  alone, 
that  portion  of  the  county  subject  to  overflow  would  be 
doomed.  Nor  is  the  outlook  promising  if  the  protective 
work  is  confined  to  flood  channels  in  the  lower  lands,  for 
the  detritus  carried  by  the  streams  creates  in  the  lower 


utilize  ((I  the  great<'s(.  ex(ent  pract  ii  alilc  tin'  l)cnclit<  of 
surface  storage,  flood  spreading,  channel  icct  ilical  ion  and 
control,  we  will  be  able  ]ieriiiaiieii(ly  to  relieve  the  iH'oplc 
of  Los  Angeles  County  from  (he  menace  of  future  Hoods. 

Tlie  writer  was  authorized  by  the  County  IJoanl  of 
Supervisors  to  eoiiduct  exiierinicntal  work  in  Haines 
Canon  on  the  eH'ccI,  of  clicrk  dams  in  rest  ricting  the 
How  of  the  stream  and  clieeking  erosion,  llaiiies  Canon 
is  a  triliiilary  of  the  Tnjiinga,  (he  drainage  ai'ca  of 
which  inclndes  ;!.!)  sci.nii.  of  mountainside  (hat  has  been 
entirely  denuded  of  bru.sh  and  timber  from  a  forest  fire 
in  Septendier,  191:5.  The  flood  discharge  in  Fehniary, 
mil.  was  ^12  cu.ft.  ])er  sec.  per  sq.nii.,  a  higher  rate 
(ban  that  of  any  other  stream  in  the  comity.  Under 
till'  writer's  supervision  there  have  been  constructed  in 
Haines  Canon  381  small  clieeks  for  retarding  the  velocity 
of  stream  flow.  Some  of  these  are  structur(^s  of  size, 
costing  in  one  case  $500,  but  in  many  (!a.ses  costing  not 
over  $5.  The  total  outlay  was  $1,()50  for  construction 
of  the  dams,  or  an  average  of  $12.11  each,  with  $l,.'i50 
additional  for  measurements,  maintenance,  etc. 

In  Western  Empire  Canon,  a  small  tributary  of  Haines 
Canon,  with  a  drainage  area  of  22  acres,  four  small  check 
dams  were  built  before  the  heavy  rains  of  1914-15.  On 
Jan.  28  to  30,  191-5,  the  rainfall  totaled  9.85  in.  at  a  rain- 
gaging  station  lower  down  on  the  stream  and  out  of  the 
mountains.  The  precipitation  at  times  reached  a  rate  of 
1  in.  per  hr.  It  is  probable  that  in  the  area  draining 
to  Western  Empire  Canon  the  jirecipitation  was  not  less 
than  12  or  14  in.  for  the  full  storm.    The  lour  check  dams 


STONE  CHECK  DAMS  AND  TRAIN- 
ING WALLS  ON  THE  LUNGRO 


LOG  DAMS  AND  TRAINING   WALLS 
IN   SOUTHERN  AUSTRIA 


DAM  BUILT  OF  DRY  RUBBLE  NEAR 
REICHENAU,  AUSTRIA 


rivers  conditions  that  no  construction  whatever  will  per- 
manently retain. 

The  spreading  of  the  flood  flows  on  the  gravel  cones 
below  the  caiion  mouth,  while  important  to  conserve  the 
water-supjaly,  does  not  promise  any  great  relief  from  the 
maximum  flood  flows.  If,  however,  we  can  attack  these 
great  floods  at  their  sources  in  the  hio-h  moimtains  and 


♦Extracts  from  a  report  prepared  by  Mr.  Olmsted,  as  a 
member  of  the  Los  Angeles  Flood  Commission,  on  flood  control 
in  the  mountain  district  of  Los  Angeles  County. 

tConsulting  Engineer,  Hollingsworth  Building,  Los  An- 
geles, Calif. 


referred  to,  however,  so  retarded  the  flow  from  this 
caiion  that  no  flow  whatever  reached  the  main  drainage 
line  of  Haines  Canon.  Further,  the  absorption  of  the 
flow  by  the  porous  material  underlying  the  bed  of  the 
stream  has  been  such  that  this  bed  is  now  rapidly  growing 
up  with  willow  and  brush  growth  where  previously  there 
was  no  growth  whatever.  This  Western  Empire  Canon 
has  a  grade  of  23%.  The  writer  estimates  that  the  con- 
struction of  the  four  6i/2-ft.  dams  has  obstructed  the 
progress  of  the  water  down  the  valley  enough  to  alter 
substantially  the  water  flow  to  a  grade  of  5.2%. 


Fcbmary  H,  li^Hi 
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The  Federal   Forestry   Department  has   furnished   the      there  is  danger  if  eontrol  of  the  situation  is  lost.     In 


writer  with  infornuition  coneerning  work  of  this  ehar 
Meter  that  lias  been  done  in  lOurope  and  gives  assurance 
that  the  work  planned  for  Los  Angeles  County  is  along 
safe  lines.  The  Austrian  Government  has  843  streams 
with  which  it  is  contending  and   iip(»n  wliich  it  lias  ex- 


addition  to  tliis  the  flood  peaks  arc  charged  with  maxi- 
mum quantities  of  silt  and  debris,  and  tiie  spreading 
areas  under  these  conditions  soon  become  clogged  up 
and  lose  their  absorptive  power  to  a  large  degree.  Under 
fav()ral)le  conditions  an  acre  of  area  on  tlie  boulder  grounds 


VARIOUS  EXAMPLES  OF  CHECK  DAMS  ON  EUROPEAN  MOUNTAIN  TOUKENTS 


pendcd  millions  of  dollars.  The  greater  part  of  these 
appropriations  has  been  expended  on  the  very  headwaters 
nf  the  streams  in  tlie  high  mountains. 

Japan  has  expended  $83,500,000  on  flood  control  in 
checking  the  velocity  of  20  streams  in  hi'>h  mountains 
and  45  other  streams  to  be  controlled  later. 

The  Landquart  and  Nolla,  S\dss  streams  having  water- 
sheds of  250  sq.mi.  and  72  sq.mi.  respectively,  in  moun- 
tains about  as  high  as  our  San  Gabriel,  furnish  a  historic 
))arallel  to  our  stonn-protection  problem  here.  Efforts 
have  been  made  since  1T05  to  prevent  flood  damage  in 
the  Landquart  in  Switzerland,  and  the  story  of  two 
centuries  of  almost  wasted  effort  by  small  communities 
to  combat  the  flood  successfully  is  pathetic.  Their  effec- 
tive work  commenced  in  1870,  when  the  diking  of  the 
lower  river  was  supplemented  by  the  damming  of  the 
Landquart,  the  Nolla  and  the  debris-carrying  torrents 
of  the  high  mountains.  The  NoUa  has  now  over  20 
main  dams,  of  dry  masonry,  and  46  smaller  dams. 

The  City  of  Zurich,  Switzerland,  owns  a  mountain 
forest  called  the  Sihwold,  and  in  this,  as  in  other  Swiss 
forests,  absolute  control  of  the  streams  is  required  before 
expenditure  for  forest  improvements.  Stream  control 
in  the  Sihwold  may  be  classified  under  three  heads :  First, 
the  protection  of  the  channels  of  small  brooks  by  log 
dams  and  slab  facings;  second,  log  barrages  along  the 
u[)per  courses  of  medium  streams  and  the  protection  of 
the  banks  by  log  cribs  (these  barrages,  aside  from  pre- 
venting the  cutting  action  of  the  stream,  form  pools  in 
which  the  speed  of  the  water  is  checked)  ;  third,  a  series 
of  masonry  dams  reinforced  by  concrete  retaining  walls. 

The  advantage  of  extracting  15  or  20%  of  a  flood 
crest  before  it  reaches  the  districts  where  damages  occur 
is  evident,  but  in  practically  applying  this  metliod  in  such 
streams  as  the  San  Gabriel  it  will  be  seen  at  once  how 
dilllcult  and  dangerous  this  is.  To  be  effective  as  a 
flood-protection  factor,  it  must  deal  with  the  maximum 
that  comes  at  the  cafion  mouth,  and  the  diversions  must 
be  made  when  the  velocities  are  perhaps  over  15  ft.  per 
see.  The  adjacent  lands  over  which  flooding  occurs  are 
lower  than  tlic  stream  bed  itself,  and  on  accoimt  of  this 


will  absorb  2  cu.ft.  of  water  per  second  continuously. 
After  silting,  however,  it  will  not  absorb  over  1  cu.ft. 
As  a  conservation  measure  primarily  and  as  an  adjunct 
to  flood  protection,  the  following  streams  arc  recom- 
mended by  the  writer  for  treatment  by  this  system: 

Quantity  ofWater 

To  He  Absoi  bed,     , Estimated  Cost  of ^ 

Name  of  Stream       Cu.Ft.  per  Sec.  Land  Works 

San  Gabriel 4,215  $320,000  $487,000 

Tujunga 4,000'                        500.000 

Tacoima 3,750  312,500  257,686 

San  Bemis 95  1,575  11,310 

San   Antonio 2,000  75,000  50,000 

It  is  the  intention  to  provide  in  the  caiions  of  the 
Verdugo  watershed  channels  of  approximately  rectangular 
section.  The  sides,  however,  will  be  composed  of  cylin- 
ders of  loose  rock  wrapped  in  heavy  wire  net,  embedded 
a  foot  below  the  bottom  of  the  channel  and  of  sufficient 
diameter  to  give  a  waterway  that  will  take  care  of  a 
flow  30  to  50%  in  excess  of  the  maximum  observed.  In 
the  smaller  streams  a  limiting  velocity  of  14  ft.  per  sec. 
was  used.  In  the  main  intercepting  channel  this  was 
reduced  to  121/^  ft.  per  sec. 

Since  the  passage  of  the  maximum  possible  w^ater  to 
the  underground  gravel  is  of  great  economic  importance, 
it  will  be  necessary  to  construct  the  improved  cliannel 
so  as  to  leave  the  bottom  open  to  seepage.  Flood  velocities 
of  close  to  25  ft.  per  sec.  may  be  expected,  which  would 
be  likely  to  erode  the  bottom.  It  is  therefore  proposed 
to  reduce  the  grade  of  the  stream  to  0.4%  by  means  of 
weirs — similar  to  the  Indian  diversion  weirs — built  in 
the  channel  at  intervals. 

In  addition  to  the  retarding  dams  recommended  by  me 
for  flood  prevention,  I  also  wish  to  emi)]iasize  the  need 
of  the  construction  of  a  considerable  number  of  rock- 
fill  dams  20  to  50  ft.  high,  by  blasting  down  rocks  from 
overhead  cliffs,  in  this  way  creating  ])erniancnt  Imt  porous 
cross-structures  in  the  canon.  Tliere  will  be  no  ])enna- 
nently  retained  water  storage  behind  tiiese  dams.  The 
retarding  effect  will  be  supplemented  undoubtedly  by 
forcing  great  quantities  of  water  into  all  the  fissures, 
crevices  and  porous  material  within  the  action  of  the 
head  created  by  these  barriers,  so  that  they  will  mate- 
rially help  the  xinderground  supply. 
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PassamgJ  of  a  Hotlalble  Jo^rmiall 

Tllc  ./(iiinidl  iif  llir  .\ss(i(i(ili()ii  iif  Hin/iiirrrilii/  Sittic- 
'm'\.  al'lcr  ;!  I  ycjirs  of  u-dnl  lilr.  rca-cil  |Mililic,'il  imi  with 
till'  nccciiilicr  issue.  In  :l>  mily  \cars  this  jimriiMl  hud 
11  .^Jtaiidinu'  ill  cni^iiircrinu-  hli'mlurc  sccdml  milv  \n  the 
lir(>c(M'tliiiL;s  dl'  the  iiatiniial  sociclii'.s.  Fur  a  tiiiii'  more 
than  a  dd/cii  (iiy  aiul  state  eiiji;incoriiif>;  societies  scat- 
tered all  over  the  rniitiiient  fniin  Boston  to  San  {''rancisco 
coiipcrated  in  the  |Mihlieat  ion  of  tlie  ■lininiaK  The  con- 
trolliiiiT  reason  l'<ii-  the  linal  ahandoiinieiit  of  the  enter|irise 
was  ilic  desire  of  most  local  societies  at  the  ])resent  day 
to  pnlilish  a  journal  (d'  their  own.  .\d\('rtisiii<r  furnishes 
tlie  sinews  of  war  I'or  practically  all  pnhlicatioiis,  and 
the  journal  of  a  local  society,  notwitlistandinji;  its  limited 
circulation,  can  ohtain  a  local  advertising'  ])atroiia<re  that 
a  cooperative  puhlication  reaching  a  larger  field  is  unahle 
to  seen  re. 

The  work  done  by  the  Journal  for  many  years — making 
the  important  jiapers  read  before  local  engineering  .socie- 
ties availalile  to  tlic  profession — represents  a  valuable 
service,  and  those  M'ho  have  been  responsible  for  its 
conduct  deserve  credit.  At  the  time  the  Journal  was 
established  (1881)  practically  none  of  the  societies  that 
joined  in  its  publication  were  financially  able  to  under- 
take so  large  an  enterprise  as  publishing  a  journal  of 
their  own.  A  dozen  societies  cooperating,  however,  were 
able  to  furnish  material  from  the  best  of  the  papers  read 
before  them,  which  made  a  most  creditable  and  useful 
publication. 

Those  who  recall  the  first  years  of  the  Journal  will 
agree  that  another  reason  for  its  early  success  and  for  the 
l)restige  then  gained  that  helped  to  support  it  through 
succeeding  years  was  the  energy  and  ability  expended 
upon  it  by  the  late  Prof.  J.  B.  Johnson,  a  man  whose 
great  services  to  the  profession  during  his  too  short  span 
of  active  life  will  long  be  remembered. 

A  prominent  engineer  in  the  Middle  West  sends  us 
a  letter  calling  attention  to  the  need  of  a  central  exchange 
for  the  purchase  and  sale  of  back  volumes  of  Engineering 
Neivs  and  other  technical  periodicals  valuable  for  refer- 
ence, and  of  engineering  libraries. 

Here  are  a  need  and  an  opportunity  that  some  engi- 
neer ought  to  recognize.  We  say  engineer,  because  the 
ordinary  dealer  in  second-hand  books  has  not  enoiigh 
knowledge  of  values  to  render  sufficient  service  to  make 
the  business  profitable.  Very  likely  such  a  business 
might  not  yield  a  profit  that  would  make  it  attractive 
to  a  young  and  ambitious  man.  It  ought,  however,  to 
do  considerably  more  than  pay  its  expenses.  Some  engi- 
neer with  a  liking  for  books  and  who  has  passed  the 
age  when  he  enjoys  the  hard  routine  work  of  the  profes- 
sion might  well  earn  a  good  living  in  such  a  business 
and  render  besides  a  distinct  service  to  the  profession. 


)©c®iadl<=lnlainidl 


There  is  now  a  very  large  mimber  of  i)uhlic  libraric- 
which  should  contain  a  good  assortment  of  engincijring 
rcl'ei'ciice  liiKiks,  in  addition  to  the  rel'erence  lihrarics  of 
engineers  in   private  practice.     There  should   he  a  steady 

(Icniaiid    for   second  liand    I Ls    ami    hound    volumes   of 

periodicals  froiii  all  such  lihrarics;  and  such  a  demand 
would  doubtless  be  stimulated  if  a  known  .source  of  sup- 
ply were  available.  On  the  other  hand,  through  deatli.s 
and  business  changes  the  libraries  accumulated  by  engi- 
neers frequently  become  available  for  ])iirchase. 

One  advantage  of  a  business  of  this  sort  is  that  nuidi 
of  it  could  readily  be  handled  on  a  commission  basis, 
shi])mcnts  of  books  being  made  direct  from  the  seller 
to  the  ])urcliaser,  so  that  the  amount  of  capital  necessary 
to  invest  in  it  would  be  comj)aratively  small. 


Stlsiimdla5rdl  TTeirinas  aim 
g°Dasp)®sgiIl  Woipfe 

Sir — In  the  last  ten  years  or  so  developments  in  the 
art  of  sewage  treatment  and  disposal  have  been  rapid, 
and  it  is  not  strange  that  during  this  development  period 
different  names  or  terms  have  been  given  to,  or  used  in, 
describing  some  particular  device  or  process  of  treatment. 
A  few  illustrations  will  serve  to  point  out  how  desirable 
it  would  be  if,  for  any  given  device  or  process,  one  stand- 
ard name  or  term  only  could  be  used. 

Thus,  an  Imhoif  tank  is  also  called  an  Emscher  tank. 
a  two-story  settling  tank,  a  two-story  septic  tank  and  an 
Imhoff  septic  tank.  Grit  chambers  are  sometimes  called 
detritus  tanks.  And  if  we  consider  the  latest  develop- 
ment in  the  art  of  sewage  treatment — that  is,  the  treat- 
ment of  sewage  with  activated  sludge — we  find  this  meth- 
od spoken  of  also  as  forced  aeration.  The  tank  in  which 
the  treatment  is  carried  out  is  often  called  an  activated- 
sludge  tank,  an  aeration  or  aerating  tank  and  also  an 
aero  tank. 

Again,  the  names  trickling  filter,  sprinkling  filter  and 
]iercolating  filter  are  used  synonymously  in  America, 
while  in  England  this  same  type  of  filter  is  called  a 
bacteria  bed.  The  writer  is  ])crhaps  partly  responsible 
for  the  use  of  the  term  sprinkling  filter,  owing  to  the 
fact  that  it  was  decided  to  give  this  name  to  the  filters  in 
the  sewage-treatment  works  which  ^\'ere  built  some  ten 
years  ago  under  his  direction  at  Columbus,  Ohio,  these 
being  the  first  large  works  designed  in  this  country  to 
use  that  type  of  filter.  As  the  sewage  was  to  be  sprinkled, 
or  sprayed,  over  the  surface  of  the  filter,  it  was  then 
thought  that  the  term  sprinkling  filter  would  be  the  best 
one  to  adopt.  The  writer  is  inclined  to  believe  now. 
however,  that  the  term  trickling  filter  is  a  much  better 
one,  as  it  conveys  an  idea  of  how  the  filter  operates,  in- 
dependently of  how  the  sewage  is  applied  to  the  surface 
of  the  filter. 
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That  otluM's  evidently  recognize  the  need  of  a  sot  of 
standard  names  or  terms  for  use  in  sewage  disposal  may 
l)e  seen  from  the  following  paragraph  taken  from  a  stand- 
ard treatise  on  that  subject: 

The  following  definitions  are  introduced  here  to  avoid  con- 
fusion as  to  the  meaning  of  certain  terms.  The  word  rack 
signifies  screening  apparatus  consisting  of  paraHel  bars.  The 
word  grating  mean.s  screening  apparatus  composed  of  two 
sets  of  parallel  bars,  the  sets  intersecting  at  right  angles.  The 
word  screen  indicates  either  wire  cloth  or  a  plate  of  metal 
perforated  with  holes  of  small  size.  By  wire  racks  will  be 
designated  the  few  screens  consisting  of  parallel  wires 
stretched  tightly  between  frames.  If  the  racks  are  stationary 
they  will  be  termed  fixed,  and  if  they  are  capable  of  motion 
they  will  be  termed  movable;  the  same  classification  will  be 
applied  to  screens. 

While  engineers  may  not  all  agree  as  to  whether  the 
terms  adopted  in  tin's  treati.se  for  different  kinds  of  screen- 
ing apparatus  are  the  l)cst  that  can  be  selected  or  whether 
new  words  need  to  l)c  coined,  nevertheless  here  is  a 
definite  attempt  to  use  one  name  or  term  for  some  par- 
ticular device;  and  this  attempt  is  decidedly  a  step  in 
the  right  direction. 

In  the  treatise  referred  to,  tiie  materials  removed  by 
racks,  gratings  and  screens  are  all  classed  as  screenings. 
In  the  writer's  oi)inion  the  term  screenings  is  the  best 
one  to  nse  to  describe  all  such  materials  as  are  removed 
hv  screening  apparatus,  of  whatever  type.  He  is  free  to 
admit,  however,  that  he  has  not  yet  become  entirely  accns- 
tomed  to  the  terms  rack  and  grating.  There  invariably 
f'onies  to  his  mind  the  thought  that  if  the  materials  re- 
moved by  a  screen  are  called  screenings,  would  not  the 
materials  removed  by  a  rack  be  called  rackings?  And 
following  this  line  of  thought  still  farther,  if  the  term 
grate  had  been  used  instead  of  grating,  would  not  the 
materials  removed  by  a  grate  then  naturally  be  called 
gratings  ? 

The  writer,  in  expressing  the  thoughts  which  involun- 
tarily came  to  his  mind  when  first  reading  about  racks, 
gratings  and  screens,  means  no  disrespect  whatsoever  to 
the  treatise  referred  to,  as  he  considers  it  one  of  the  best, 
if  not  the  l)est,  which  has  been  published  on  the  sub- 
ject of  sewage  treatment  and  disposal;  and  he  realizes 
that  the  terms  chosen  must  have  been  decided  on  only 
after  the  most  careful  thought.  His  only  purpose  in 
referring  to  the  terms  used  in  this  treatise  to  describe 
different  kinds  of  screening  api)aratus  is  to  call  to  the 
attention  of  sanitary  engineers  the  necessity  of  getting 
together  on,  and  of  adopting,  a  set  of  standard  names  or 
terms  for  use  in  sewage-disposal  work  and  of  then  using 
these  terms,  even  if  some  of  them  do  not  entirely  meet  an 
engineer's  ])ersonal  point  of  view. 

The  great  desirability  of  having  a  set  of  standard  names 
or  terms  was  brought  home  to  the  writer  more  strongly 
than  ever  wliile  reading  the  treatise  referred  to,  and  the 
plan  followed  in  that  treatise  of  using  one  name  or  term 
only  for  any  one  given  device,  so  far  as  possible,  is  greatly 
to  be  commended. 

It  seems  to  the  writer  as  if  it  would  be  highly  desirable 
for  some  suitalilc  engineering  society  to  take  steps  to 
secure  the  adoption  of  a  set  of  standard  names  and  terms 
for  use  in  sewage-dis])osal  work.  If  there  only  was  in 
this  country  a  national  society  consisting  of  members  in- 
terested especially  in  the  subject  of  sewage  treatment  and 
disposal,  similar  to  the  Association  of  Sewage-Works 
IVIanagers  in  England,  then  the  work  of  getting  up  a 
standard  could  wtII  be  done  by  such  a  society.     In  the 


absence  of  such  a  society,  however,  the  work  might  be 
undertaken  by  the  Sanitary  Engineering  Section  of  the 
American  Public  Health  Association  or  the  Sanitary  Sec- 
tion of  the  Boston  Society  of  Civil  Engineers  or  by  joint 
action  of  the  two. 

That  at  least  one  society,  and  a  national  one  at  that, 
recognizes  the  necessity  of  having  standard  definitions 
of  terms  used  in  certain  branches  of  work  may  be  seen 
liy  referring  to  the  191 5  Year  Book  of  the  American 
Society  of  Testing  Materials,  in  which  are  given  .standard 
definitions  of  terms  used  in  paint  specifications,  of  terms 
applicable  to  materials  relating  to  roads  and  pavements 
and  of  terms  relating  to  structural  timijcr  and  sewer 
Jiipe. 

While  the  above  discussion  has  been  limited  to  a  plea 
for  a  set  of  standard  names  or  terms  for  use  in  sewage 
disposal,  nevertheless  tiie  necessity  exists  for  tlie  use  of 
standard  terms  also  in  bolh  water-works  and  refuse- 
disposal  engineering — in  fact,  in  all  l)raiiclies  of  sani- 
tary work — and  if  either  or  both  of  the  ])reviously  men- 
tioned societievS,  or  any  other  society  or  as,sociation  of 
engineers,  or  the  technical  press  should  make  up  and 
adopt  a  set  of  standard  names  or  terms  for  use  in  the 
several  branches  of  sanitary  engineering,  not  only  would 
the  thanks  of  all  sanitary  engineers  be  earned,  but  also 
of  engineers  interested  in  other  classes  of  work  and  of 
laymen  who  often  have  sanitary  problems  brought  before 
them  for  consideration.  John  H.  Gkegoky. 

170  Broadway,  New  York  City,  Jan.  20,  1916. 
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THE  ELASTICITY  AND  RESISTANCE  OF  THE  MATERIALS 
OF  ENGINEERING — By  William  H.  Burr,  M.  Am.  Soc. 
C.  E.,  Professor  of  Civil  Engineering  in  Columbia  Univer- 
sity. New  York:  John  Wiley  &  Sons.  Seventh  edition, 
thoroughly  revised.  Cloth;  6x9  in.;  pp.  xix  +  928;  illus- 
trated.    $5.50  net. 

The  seventh  edition  of  this  work  has  Ijeen  largely  re- 
written and  revised  and  presents  the  subject  in  a  niucli 
clearer  and  more  logical  style  than  did  the  previous  edi- 
tion. The  book  contains  about  1 10  fewer  pages  than  the 
old  edition,  due  to  tlie  omission  of  the  tal)les  from  the 
Cambria  Steel  Co.'s  handbook  and  copies  of  various  stand- 
ard s])ccifications,  which  arc  easily  obttiined  by  the  student 
and  are  much  more  convenient  to  use  in  se])arate  forni. 

The  book  is  divided  into  two  parts — I,  Analytical;  II, 
Technical — the  intention  evidently  being  to  cover  the 
subject  of  the  mechanics  of  materials  in  the  first  part 
and  to  give  the  practical  applications,  together  with  the 
results  of  tests,  in  the  second  part.  This  division  makes 
it  difficult  in  some  cases  to  get  a  comprehensive  grasp 
of  a  subject  from  the  text,  as  part  of  it  will  be  found 
in  one  chapter  and  part  in  another.  The  flexure  of  long 
columns  is  an  instance.  In  Chapter  II  is  given  the  ele- 
mentary theory,  and  the  practical  formulas  and  methods 
of  design  are  not  given  until  Chai)ter  X. 

Part  I  has  been  partly  rewritten  and  enlarged  liy  about 
80  pages.  An  extended  discussion  of  the  fundamental 
relations  of  stre-sses,  including  the  ellipse  and  ellipsoid 

•Professor  of  Structural  Engineering.  Ohio  .State  Univer- 
sity, Columbus,  Ohio. 
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of  stress,  Iins  been  mMcd  Id  ('li,i|>l('i-  I,  nnd  old  ('liii|it(i- 

II  lias  lu'i'il  ('XpaiKlcd  iiitn  twn  rliM|i|cis  liy  iiildiii:;  rmi- 
si(K'nil)lo  luattcr  Id  (lie  trciitincnt  dl'  ImlldW  i yiindiT-;  iiml 
s|)lii'iTs.     Till'  (It'scriptioii  oT   ( oiidiiiicd-sti'i'ss  cdiidilidiis 

III  CliapliM'  IV  is  rs|u'cially  jioml. 

Ill  Part  II.  Cliaittcrs  VII  and  \'ill,  -'rfiisidn"  and 
■'('ompivssidii,"  present  tlie  iM-aetical  side  dl'  (lie  matter 
in  ^'(K)(l  shape.  Cliapter  1\,  "IiiMled  Jnints  and  I'iii 
("diinectioiis,"  ^nves  very  lillle  iilleiilidii  In  pin  ediinec- 
tidiis;  and  jiart  ol'  the  disetissidii  of  riveted  joints  re- 
latiiijj  to  tlie  luMidinj,'  of  the  rivets  in  hiitt  joints  with 
two  splice  plates  is  obsolete,  as  it  nef^leets  entirely  Hie 
trielion  between  the  plates,  wliieli  exjierinieiits  have  shown 
Id  lie  the  main  resisliiii;-  r.-iclor  I'oi'  loads  up  to  (lie  iisnai 
working  stresses. 

Chapter  X,  "Lonn'  Columns,"  ijives  a  review  of  the 
usual  eolumii  formulas  and  tlie  more  recent  tests  of  col- 
umns. Chai)tcrs  XI  and  XIT,  on  sheariiiji',  torsion  and 
bending,  have  not  been  ^^reatly  ( lian,ij:ed.  The  ])ait  ic- 
latinjj  to  the  stresses  in  short  solid  lieains,  such  as  hrid;,^? 
jiins,  is  especially  good. 

Chapter  XIII,  "Concrete-Steel  iMembers,"  has  been 
greatly  enlarged  and  the  exjieriniental  data  l)rougbt  down 
to  date.  Artieles  on  T-beams  and  rein  forced-concrete 
columns  have  been  added.  In  liis  preface  the  author 
states  regarding  this  chapter:  "The  analysis  given  is 
general,  but  simple  and  free  from  the  superfluous  and 
labor-increasing  accretions  which  for  some  not  obvious 
reasons,  have  found  place  in  some  of  the  commonly  used 
formulas." 

After  reading  tliis,  it  was  with  genuine  disappointment 
that  the  writer  waded  through  the  involved  mathematical 
analysis  of  the  stresses  in  reinforced-concrete  beams  given 
in  this  chapter.  The  analysis  is  given  for  the  most  gen- 
eral case  of  a  double  reinforced  T-beam  in  which  both 
the  compression  and  the  tension  in  the  stem  of  the  beam 
are  taken  into  account,  and  then  the  usual  working  for- 
mulas are  derived  by  making  certain  factors  equal  zero. 
The  treatment  of  shearing  stresses  and  web  reinforcement 
is  good,  as  is  also  the  treatment  of  reinforced-concrete 
columns. 

Cliapter  XIV,  "Flanged  Beams,"  is  good.  Chapter 
XV  gives  a  complete  design  for  a  deck  plate-girder  rail- 
road bridge,  according  to  the  American  Eailway  Engi- 
neering Association  specifications. 

Chapter  XVI  "Miscellaneous  Subjects,"  includes 
among  others  a  good  discussion  of  the  stresses  in  hooks, 
helical  and  spiral  springs,  eccentric  loading,  oblique  or 
general  flexure,  stresses  in  flat  plates,  and  the  method  of 
least  w^ork  applied  to  the  stresses  in  a  bridge  portal. 
Cliapters  XVII  and  XVIII,  on  "Fatigue  of  Metals"  and 
"Flow  of  Solids,"  are  not  changed  from  the  old  edition. 

Three  appendices  are  added,  the  material  in  which  it 
would  seem  to  the  writer  might  just  as  well  have  been 
included  in  the  proper  place  in  the  text.  The  title  of 
Appendix  I  is  identical  with  that  of  Chapter  I  of  the 
book.  Appendix  II  gives  Clavarino's  formula  for  the 
stresses  in  thick  hollow  cylinders,  and  Appendix  III  gives 
an  account  of  some  tests  of  the  resisting  capacity  of 
natural  and  artificial  ice. 

The  greatest  objection  to  the  book  is  its  lack  of  system 
in  notation.  A  symbol  may  be  given  a  meaning  in  one 
article  and  have  an  entirely  different  meaning  in  a  pre- 
ceding article  to  which  reference  is  made.  For  instance, 
in  Art.  83  the  deflection  is  denoted  by  A,  and  in  Art.  37, 


Id  ulii.li  reference  is  made  for  llie  fdriniiia,  llii'  dedec- 
(ion  i>  dendle(|  hy  w.  Also  ill  (•(|il:llldn  ('.'()),  Art.  !)!,  ,1 
is  llie  ilrplh  df  ll:e  liejiin,  while  in  e(pi;ilidii  (S),  Art. 
1">.  Id  wlili  h  ri'ferellee  is  ninde  Idl-  Ihe  derivillidll  of  e(piii- 
tioll     C'll).    ,/    Is    the    disliiliee    frolil     llie    exlreilie    liber    lo 

tile  neutral  axis,  'i'liese  variations  in  notation  are  very 
eoufiisiiig,  especially  as  the  meanings  of  the  symbols  are 
dispersed  througlioiil  Ihe  te\|  iiiid  are  iiol  alwavs  casiiy 
Idiiii.l. 

It  is  surprising  tiiat  the  chapter  on  concn^te-steel  mem- 
bers has  not  been  revised  so  that  tiie  notation  will  agree 
with  lliat  reeommeiiiled  by  Ihe  Joint  Committee!  on  Con- 
crete and  h'einforeed  Cdiicrete.  The  notation  used  is 
iidl  iiiiirdrni,  even  lliroughout  the  chapter,  and  its  lack 
of  e<inrdriiiiilidn  renders  tlu!  chaiiter  w.vy  dillicult  to  read, 
especially  to  one  iieeiislonied  Id  Ihe  ordinary  usage. 

Tlie  work  should  make  a  valuahle  reference  book  for 
the  ])racticing  engineer,  as  the  interpretations  of  tests  are 
generally  sound  and  the  suggestions  as  to  details  of 
design  are  good. 

ISiuanIldlnEag°C©stl  Fn^tms'es 

THE  BUILDING  E.STIMATOR'S  URFEIiENCE  BOOK:  A  Prac- 
tical and  ThorouRhly  Reliable  Kel'erence  Book  for  Con- 
tractors and  Estimators  EnsaKcd  in  Estimating  the  Cost 
of  and  Constructing  All  Classes  of  Modern  Buildings, 
etc. — By  Frank  R.  Walker.  Chicago,  111.  (30  North  Mich- 
igan Ave.):  The  Author.  Flexible  leather;  4x7  in.;  pp. 
V    +    612;  illustrated.     $10. 

The  most  striking  feature  of  this  l)ook  is  that  it  costs 
$10,  although  from  its  outward  appearance  and  compari- 
son Avith  similar  books  it  should  not  cost  more  than  a 
quarter  of  that  amount.  Whether  it  is  worth  $10  or  not 
must  be  a  matter  of  opinion.  It  does  contain  a  vast 
number  of  cost  data,  a  great  many  of  which  do  not,  as 
is  usual,  vary  tremendously  with  individual  jobs.  The 
figures  are  reduced  to  their  lowest  terms  and  stated  in 
the  briefest  possible  fashion  for  clearly  differentiated 
cases,  and  it  is  no  doubt  a  fact  that  many  builders  or 
contractors  would  find  such  a  collection  well  worth  the 
price  charged  for  the  book. 

The  one  distinguishing  characteristic  of  the  volume  is 
the  broad  field  covered  by  the  figures.  They  start  with 
general  contracting  figures — such  as  overhead  expenses, 
erecting  and  excavating,  caissons,  piles,  concrete  and 
reinforced  concrete,  brick  masonry^  stone  masonry,  fire- 
proofing — and  go  through  the  minor  details  of  building 
construction — such  as  carpentry,  millwork,  plastering, 
doors,  windows,  sheet-metal  work,  glass,  glazing,  painting, 
plumbing,  electric  wiring,  etc. 

If  the  user  is  of  sufficient  judgment  to  convert  these 
figures  to  his  local  requirements  and  variations,  he  will 
undoubtedly  find  the  book  of  great  value. 

A  S^®!?^  ®f  Arctic  A.(dl"^eimttujs=e 

ANNUAL  REPORT  OF  DEPARTMENT  OF  THE  NAVAL 
SERVICE  OF  CANADA,  1914-15 — Ottawa,  Canada.  Paper; 
7x10  in.;  pp.  138.     10c. 

This  report  contains  the  diary  of  Captain  Bartlett, 
who  accompanied  Peary  on  his  expedition  to  the  north 
pole  and  who  was  captain  of  the  "Karluk,"  the  ship  used 
by  the  Stefansson  Arctic  exploring  expedition  that  started 
in  1913  to  explore  the  regions  to  the  north  of  Bering 
Strait.  The  "Karluk"  was  crushed  in  the  ice  in  the 
Arctic  Ocean  on  Jan.  11,  1914.  The  narrative  of  Cap- 
tain Bartlett's  journey  to  the  mainland  and  thence  back 
to  Bering  Strait  to  obtain  rescue  for  the  other  members 
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nf  (lie  ]mrtv,  as  related  in  Iiis  diary,  is  a  most  interesting^ 
line. 

Tlie  rejKjrt  also  contains  aecounts  of  the  ico  conditions 
in  Iliidson  Hay  and  Strait  in  1!)14,  oi'  especial  interest  in 
connection  vvitli  tlie  ])roject  for  carrying  on  ocean  traffic; 
liy  the  Hudson  Bay  Ry.  route.  The  Canadian  survey 
steamer  "Acadia"  nuide  the  voya<jc  to  Port  Nelson,  speiul- 
in"  the  niontlis  of  August  and  September  in  Hudson 
Strait  and  Bay,  hut  encountered  so  much  ice  tliat  she  was 
damaged  to  the  extent  of  .$35,000.  Tlie  report  relates 
in  detail  tlie  heavy  ice  conditions,  the  serious  ol)struc- 
tions  from  fog,  etc.,  that  vessels  must  encounter  in  navi- 
gating the  strait  and  bay  during  the  half-dozen  weeks 
in  August  and  Sc])tcmbcr  in  which  passage  is  usually 
possible. 

Ai^aiirasft  IIs®Ilsitt©dl  Po^i^es'  PIls^.Imfts 

I'OWER  FOIt  I'ROFIT:  T^rinciplcs  (lovciniiiK  the  Usp  of  Ma- 
chinery and  Labor  in  Modern  liiiiltUnns — By  Rpg-inald  I'el- 
hani  Bolton,  author  of  "Huildins  for  Profit,"  "Elevator 
Service,"  "An  Expensive  TCxperiment,"  etc.  New  York  (."IS 
Liberty  St.):  The  R.  P.  Bolton  Co.  Cloth;  8x11  in.;  pp.  209. 
$2.50  postpaid. 

Any  wlio  desire  an  extreme  statement  of  the  case  against 
jirivate  isolated  utility-service  plants  need  ]\Ir.  Bolton's 
hook — although  it  is  aimed  at  the  real-estat?  operator 
particularly.  Attempting  to  reach  this  class  of  expected 
readers  probal)ly  explains  the  dilute  matter,  smooth  stylo 
and  ex  cathedra  presentation.  While  not  the  primary  ob- 
ject of  the  book,  yet  no  chance  is  lost  to  criticize  muni- 
cipal ownership.  Bluntly  and  brutally  summarized,  the 
argument  of  the  hook  runs  thus: 

The  chances  against  economical  isolated  utility  service 
are  very  great.  The  more  machinery  there  is  used  in  a 
given  service  the  more  necessity  there  is  for  multiplied 
output  and  the  greater  the  need  of  labor.  Improvements 
in  machinery  result  only  in  higher-class  labor  and  greater 
labor  expense.  The  general  extension  of  public-utility 
.-jystems  lessens  the  advantages  of  private  plants  and  re- 
acts on  itself  to  reduce  the  cost  of  service.  Reduction 
in  public-utility  rates  reduces  the  value  of  isolated  plants. 
New  combinations  of  company-sup])lied  machinery  con- 
tinually offer  new  economies  that  a  private  plant  cannot 
give.  Reductions  in  company  rates  continually  reduce 
l)rivatc-plant  values,  and  new  combinations  of  central- 
station  service  offer  new  economies  that  a  private  plant 
cannot  produce.  Privately  owmcd  machinery  is  very  lia- 
ble to  bring  d(>structive  accidents.  Danger  of  accident  is 
large  in  all  machine  plants,  and  protection  of  private- 
plant  employees  lags  behind  that  of  men  in  commercial 
utility  service.  In  private  plants  touted  economies  are 
grossly  exaggerated.  Burdens  of  deterioration  and  ob- 
solescence are  not  easily  borne  by  the  private-plant  owner 
and  consume  his  capital.  Real-estate  owners  should  not 
didilile  in  a  strange  business. 


CONCRETE  SILOS:  Their  Advantages.  Different  Types  and 
How  to  Kuild  Them — By  K.  S.  Hanson.  Editor  of  "Cement 
Era."  Chicapo:  Cement  Era  I'ublishing  Co.  Cloth;  5x8 
in.;  pp  174;  illustrated.     $1. 

The  silo  has  proved  its  value  in  agricultural  practice. 
The  numerous  systems  of  its  construction  now  adver- 
tised and  promoted  arc  sufficient  evidence  of  that,  were 
any  structural  evidence  required.  Tiiis  book  is  devoted 
to  a  description  of  the  methods  of  building  concrete  silos. 
Unfortunately,  the  author  considers  that  special  pleading 


for  his  ty])e  of  structure  is  neces.<ary  and  .so  devotes 
several  chapters  to  showing  how  poor  all  other  types  are. 
This,  of  course,  removes  the  hook  from  the  strictly  tech- 
nical field;  but  if  the.se  chapters  were  not  included,  thus 
eliminating  the  obvious  prejudice,  the  chajjtcrs  of  de- 
scription would  be  well  worth  while. 
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ENGINEKKTNf;  THERMODYNAMICS— Ry  .lames  Ambrose 
Moyer,  Professor,  and  .lames  Park  Calderwood.  Associate 
J  rolcssor,  of  Mechanical  lOnninccrinsf,  Pennsylvania  State 
ColleKe.  New  York:  .lohn  Wiley  &  Sons.  Cloth;  6x9  in.; 
pp.  viii    +    203;  71  illustrations.     $2  net. 

Thermodynamics  has  never  been  classed  among  the 
"snaps"  in  the  college  curriculum,  and  few  students  in 
courses  outside  of  those  in  which  the  subject  is  required 
"elect"  it  to  fill  uj)  their  schedule  of  studios.  Without 
doubt  it  is  a  '•hard"  subject,  and  the  student  who  ma.sters 
it  must  expect  to  do  real  work.  However  much  teachers 
of  the  subject  may  try  to  smooth  out  the  difficulties, 
it  is  doubtful  whether  it  can  ever  be  presented  in  words 
of  one  syllabic. 

In  their  preface  to  this  latest  addition  to  the  rapidly 
growing  list  of  books  on  thermodynamics.  Professors 
Moyer  and  Calderwood  assert  that  "for  years  there  has 
been  an  important  demand  for  a  textbook  on  thermody- 
namics which  would  be  brief  and  concise,  but  at  the  same 
time  so  clearly  written  as  regards  explanation  that  stu- 
dents of  average  ability  in  our  large  technical  schools 
could  read  it  without  difficulty."  It  may  be  assumed 
that  the  authors  present  the  volume  under  review  as  one 
which  in  their  opinion  fully  meets  this  demand.  An  in- 
spection of  the  book  indicates,  however,  that  the  diffi- 
culties have  been  overcome  in  part  by  the  omission  of 
some  of  the  more  difficult  subjects  normally  considered 
desirable  or  essential  components  of  a  well-rounded 
course  in  thermodynamics  and  by  the  avoidance  of  the 
highly  mathematical  and  generally  more  convincing  treat- 
ment found  in  more  pretentious  treatises  on  the  subject. 
In  general,  the  matter  presented  and  the  treatment  cm- 
ployed  in  the  book  are  similar  to  those  given  in  a  number 
of  hooks  on  the  steam  engine. 

The  authors  have  not  been  entirely  successful  in  the 
elimination  of  statements  which  arc  likely  to  be  mis- 
leading to  the  average  student.  Instances  are  the  use 
of  the  term  "practically  perfect  vacuum"  where  perfect 
vacuum  is  meant ;  the  use  of  "mass"  instead  of  weight : 
the  failure  to  distinguish  between  adiabatic  changes 
which  are  isoentropic  and  those  which  are  not ;  the  state- 
ment that  "it  is  not  at  all  unusual  to  have  .steam  leaving 
boilers  which  is  not  ]ierfectly  and  completely  vaporized" : 
and  in  the  verbal,  and  consequently  useless,  discussion  of 
Hirn's  analysis  the  assertion  that  "it  is  possible  to  de- 
termine exactly  the  heat  added  to  or  lost  from  the  steam."' 
Again  the  impression  is  given  that  the  entropy-tempera- 
ture analysis  of  an  actual  steam-engine  diagram  or  cycle 
gives  a  correct  interpretation  of  the  distribution  of  heat 
losses  for  the  whole  cycle,  when  as  a  matter  of  fact  it 
can  only  show  correctly  what  occurs  in  the  cylinder  during 
the  period  between  cutoff  and  release,  in  which  there  is 
a  constant  weight  of  steam  in  the  cylinder. 

The  volume  is  divided  into  nine  chapters  as  follows : 
"Introduction  to  the  Theory  of  Heat  Engines";  "Pro))- 
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crtii's  (if  I'crl'i'ct  (inscs";  "10x|)iiiisi()ti  ami  Coiiiiircssion 
of  diisi's";  "(lyi'U's  ol'  Heat  hliiyiiics" ;  "l'ni|)i'rtit's  of 
Strain";  "I'latlical  A|i|ili<al inns  dl'  'riiciiiKidynaiiiics"; 
'■luitiMin'" ;  ■■rraclical  Steam  l'!\|iaiisiiiiis  and  (lyclrs''; 
••|'1nu-  of  l''liii(ls."  or  ihr.M'  tlir  im»l  nraiiv  salisfyin;,' 
is  till!  one  drXdt.Ml  to  tlir  llnw  i.f  thuds.  S,imc  uf  tlu: 
chapters  contain  matter  u|'  |ii\ial  ini|ii)rtanrc.  and  in 
all   (if  thciii   the   treat  mcnt    ol'    the  snitjeet    is  elementary. 

StlesEiinni  Po^^eff"  airad  Stes&im  TalbSess 

liKViKW  Ki)  uv  ('ai;i,  v.  TllOM  \s'" 

STKAM  I'OWKU— Ry  W.  K.  Ilalby,  M.  IiiHt.  C.  K..  London  Uni- 
versity. I'rofi-ssor  of  I'^iKlnccrltiK  at  the  City  and  CuUdM 
Knuln'oorlnt;  CoIIobo  of  the  lmi)orl;il  C'oUcjre  of  Sriencc 
and  TechnoloM:v.  New  York:  LonRniiins,  Green  &  Co. 
Clotli;   tixlO   li\.;   pp.    .\vl     i     Vrai;    2r>()   dluKrams.      $0   net. 

T!1R  CALLKNOAH  STKAM  TAIU-KS— IJy  H.  I..  Callcndar, 
Profes.sor  of  I'hysU-M  in  the  Imperial  CollcKe  of  .Science 
and  TechnoloKy.  South  Kensinvclon :  author  of  "The  Prop- 
erties of  Steam."  New  York:  honmiians,  Green  &  Co. 
Cloth;  6x9  in.;  pp.   40.     Steam  diagram   in   pocket.      SOc. 

The  two  book.^j  hero  con.sidercd  have  one  thin;;'  in  com- 
nion — a  very  satisfactory  set  of  st^am  tables,  in  Ixith 
cases  prefaced  by  Professor  Calleiuhir.  The  larger  book 
will  first  be  considered. 

Those  acquainted  with  tlie  earlier  works  by  Professor 
Dalby,  including  his  book  on  the  "Balancing  of  Kngines" 
and  various  notable  rejiorts  of  experimental  investiga- 
tions, will  not  he  disappointed  in  his  new  hook.  It  will 
be  welcomed  by  the  engineering  profession  in  general  as 
a  notable  contribution  to  the  literature  of  its  subject.  It 
is  written  with  characteristic  clearness  and  simplicity, 
and  it  covers  the  subject  of  "Steam  Power"  in  a  way 
that  is  especially  suitable  for  rather  mature  students  of 
engineering.  This  does  not  mean  that  the  elementary 
treatment  of  thermodynamics  has  been  neglected,  but 
rather  that  the"  book  goes  somewhat  farther  into  the  vari- 
ous phases  of  the  subject  than  students  approaching  engi- 
neering thermodynamics  for  the  first  time  are  likely  to 
go  in  an  elementary  course.  This  is  nothing  against 
the  hook,  excepting  in  so  far  as  the  cost  of  760  pages  is 
rather  high  for  an  elementary  text. 

The  book  is  well  arranged  from  a  pedagogical  stand- 
point. It  begins  with  a  well-illustrated  chapter  of  some 
53  pages,  "General  Action  of  a  Steam  Plant."  This  is 
followed  by  a  chapter,  "Steam  Boilers,"  containing 
illustrations  and  examples  of  typical  calculations.  In 
this  chap.ter  the  subject  of  combustion  is  well  treated. 
An  excellent  discussion  is  given  of  heat  transference  and 
also  of  the  operation  of  smoke-stacks.  Chapter  3  is  called 
"The  ]\Iotive  Power  Circuit"  and  deals  with  the  thermo- 
dynamics of  the  steam  plant,  introducing  also  typical 
calculations  illustrating  elementary  theory.  Chapter  4 
continires  the  subject  of  Chapter  3  into  the  field  of  per- 
formance of  steam  engines  and  contains  valuable  data 
upon  modern  practice  and  methods  of  analyzing  per- 
formance. One  of  the  subjects  most  satisfactorily  treated 
is  the  derivation  of  the  general  expression  for  the  adia- 
batic  curve,  P  V^  =  C.  Teachers  of  elementary  thermo- 
dynamics are  quite  likely  to  content  themselves  by  stating 
to  the  student  that  while  isothermal  expansion  of  a  per- 
fect gas  is  represented  by  the  equation  P  V  ^  C,  other 
forms  of  the  expansion  curve  may  be  represented  by  a 
more  general  equation  P  Fv  =  C*.  This  is  very  unsatis- 
factory to  the  really  interested  student,  and  Professor 
Dalby  has  derived  the  equation  for  adiabatic  expansion 
(pages  144  to  152)  in  a  beautifully  clear  manner,  upon 

♦Professor  of  Mechanical  Engineering,  Johns  Hopkins 
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the  basis  111'  the  f  II  nda  liii'li  t  a  I  e(|natiiiii  /•,'  |  11'  —  () 
in  uliieli  ir  re|ireseiil-  evteriia!  wnrk  done  hy  tiie  e.xpcndi- 
tiiie  III'  energy  I''.  'I'lie  liiiiik  as  a  whole  slidiild  he  coni- 
niemled  fill-  many  otiier  examplcK  of  such  fiindaniental 
t  I'eat  liielit. 

'i'liere  seems  jo  he  some  little  confusion  of  symbolK  in 
llie  seelidii  nf  the  hook  referred  to,  due  perhaps  to  the 
use  of  A'  with  subscripts  to  represent  specific  heal,  instead 
of  using  it  to  represent  e(jiiivalent  foot-pounds.  A  reader 
familiar  with  the  suhjeel  can  easily  make  such  slight  cor- 
reetions  are  are  neeessary.  On  jmge  208  the  expression 
fur  enlni|iy,  at   the  top  of  the  page,  is  not  (piite  clear— 

"in  general  for  any  path  eiitro|)y  e(|uals  -'  .  It  is  prob- 
able thai  this  is  intended  to  refer  only  to  the  isothernial 
IMth. 

A  new  beat  unit  lias  been  adopted  in  this  iiook,  the 
'■poiind-ealorie,"  or  the  amount  of  heat  required  to  rai.se 
tlu!  tem])erature  of  1  lb.  of  water  1°  C.  The  wisdom  of 
this  addition  of  another  heat  unit  is  open  to  question. 
Our  units  arc  now  so  diverse  that  it  would  seem  we 
should  either  ado])t  the  metric  units  as  a  whole  or  else 
adhere  to  the  British  system.  The  steam  tables  included 
with  Professor  Dalby's  hook  give  heat  and  work  quantities 
in  pound-calories  per  pound  and  give  parallel  columns 
stating  temperature  on  the  Centigrade  scale,  starting 
from  0  absolute  and  from  0  C.  respectively.  These  tables 
are  the  same  as  those  published  separately  by  Professor 
Callendar,  and  reviewed  below. 

Pressures  are  stated  in  pounds  per  square  inch  abso- 
lute. Those  tables  are,  as  stated  in  the  hook,  by  Prof. 
H.  L.  Callendar,  F.  E.  S. ;  and  while  the  unit  already 
referred  to  may  be  criticised,  the  derivation  of  the  tables 
from  Professor  Callendar's  characteristic  equations  are 
beautifully  developed.  This  treatment  is  perhaps  the 
most  satisfactory  at  present  available  for  anyone  wishing 
to  understand  the  source  of  the  present  steam  tables.  The 
quantities  given  in  the  tables  correspond  with  the  best 
data  now  available. 

Following  a  chapter  on  "The  Performance  of  Steam 
Engines"  and  one  on  "The  Cooling  Circuit,"  dealing  with 
the  subject  of  condensers  and  auxiliaries.  Professor  Dalby 
has  given  a  chapter  on  his  "Characteristic  Energy  Dia- 
grams." In  this  chapter  results  of  several  tests  of  steam 
locomotives  have  been  plotted  on  coordinates  of  indi- 
cated horsepower  and  pound-calories  transferred  across 
heating  surface  per  minute.  This  system  of  analysis 
was  described  by  Professor  Dalby,  in  Engineei-ing  some 
years  ago  and  is  to  bo  commended  to  students  and  engi- 
neers. 

Chapter  7  deals  Avith  the  "Dynamics  of  Steam  En- 
gines," including  the  subject  of  methods  of  governing 
and  leading  up  to  an  excellent  chapter  on  the  balancing 
of  engines  and  the  motion  of  a  train.  In  the  work  on 
locomotives  the  investigations  of  Prof.  "W.  F.  M.  Goss  are 
discussed  quite  fully,  and  many  of  his  extensive  tests, 
as  well  as  tests  made  by  the  Pennsylvania  Eailroad  Co., 
are  analyzed  in  a  very  satisfactory  manner. 

Chapter  10  deals  with  "Valves  and  Valve-Gear  Mech- 
anism." It  is  well  illustrated  and  altogether  an  excel- 
lent treatment  of  the  subject,  taken  largely  from  Pro- 
fessor Dalby's  book  on  "Valve  Gears." 

Chapters  11  and  12  deal  with  the  flow  of  steam  and 
with  steam  turbines.  These  chapters  are  somewhat  too 
brief,  but  present  the  subject  in  excellent  manner,  showing 
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uu'thods  of  calculation  from  experimentally  determined 
results.  Professor  Dalby  uses  the  terms  "impulse-])air" 
and  "reaction-pair"  in  connection  with  turbines.  This  is 
an  improvement  over  the  word  "stage,"  which  has  been  a 
source  of  confusion  heretofore.  The  stationary  bucket  is 
just  as  important  in  the  Parsons  turbine  as  is  the  nozzle 
in  the  impulse  turbine,  and  it  is  therefore  not  logical  to 
speak  of  one  row  of  Parsons  l)uckets  as  a  stage. 

The  book  contains  a  few  statements  which  are  perliaps 
not  entirely  satisfactory,  but  those  portions  mil  be  of 
particular  interest  only  to  nuiture  engineers  who  are  able 
to  discriminate ;  and  sucli  debatable  points  as  do  arise 
are  largely  matters  of  definition  and  not  of  scientific 
understanding.  On  ])age  311,  in  connection  with  con- 
densers, it  is  interesting  to  note  the  confusing  expression 
"saturates  a  given  volume."  This  expression  is  used  to 
indicate  that  the  water  vapor  occupying  the  s])ace  or 
volume  is  in  a  saturated  condition. 

The  book  concludes  with  the  steam  tables  previously 
referred  to  and  a  large  number  of  examples,  the  answers 
to  which  are  given  by  the  author. 

Professor  Callendar's  small  book  afl^ords  a  very  clear 
and  well-presented  set  of  data  on  the  properties  of 
steam — saturated  and  superheated.  Parallel  columns  give 
temperatures  in  Centigrade  and  Fahrenheit  units.  Vol- 
umes are  stated  in  cubic  feet  and  cvibic  meters,  and  heat 
quantities  are  given  in  both  Centigrade  and  Fahrenheit 
units,  all  in  parallel  columns.  The  heat  quantities  are 
given  on  the  foot-pound-Centigrade  system,  to  the  use  of 
which  the  criticisms  made  in  the  review  of  Professor 
Dalby's  book  ai)ply.  The  values  in  the  tables  are  tabu- 
lated on  the  following  three  systems — foot-pound-Centi- 
grade, foot-pound-Fahrenheit  and  kilogram-meter-Centi- 
grade.  The  tables  are  preceded  by  about  20  pages  of 
beautifully  written  explanatory  text. 


RETURN  AS  TO  WATP^R  I'NDERTAKING.S  IN  ENCLAND 
AND  WALES — By  the  Local  Government  Board,  H.  C. 
Monro,  Secretary.  London:  T.  Fisher  Unwin.  Paper; 
8x13  in.;   pp.  xliii-|-599.      5s.   Id. 

All  piped  water-supplies  reaching  ten  houses  or  more 
were  included  in  an  inquiry  ordered  by  Parliament  in 
1910.  After  the  individual  returns  had  been  gathered 
and  put  in  type,  proof  was  sent  to  the  various  reporters 
and  the  returns  corrected,  for  the  most  part,  to  January, 
li)14.  The  compilation  was  ordered  printed  on  July  28, 
1914,  but  apparently  the  European  War  delayed  publi- 
cation until  1915. 

The  body  of  the  report  consists  first  of  a  summarized 
description  of  each  "water  undertaking"  in  England  and 
Wales  and  next  of  the  supply  to  each  "district,"  includ- 
ing rural  parislies. 

The  undertakings  or  water-works  described  include 
those  of  T8()  separate  local  authorities,  the  ]\Ietropolitan 
Water  Board  and  31  other  joint  authorities,  284  com- 
panies and  1,055  ])rivate  proprietors — the  latter  being 
very  small  sui)i)lies,  as  a  rule.  The  descriptions  com- 
prise the  jdaces  supplied  by  each  works,  date  of  grant 
of  parliamentary  powers,  source,  quantity  and  character 
and  general  effic'iency  of  supply,  rate  of  filtration  if  any, 
storage  ca])acity  and  average  daily  consumption.  The 
hardness  of  the  water  and  wliether  it  acts  on  lead  are 
given. 


The  particulars  reported  for  each  district  having  a 
water-supply  are  area,  population,  nundjer  of  houses, 
l)oth  total  and  supplied,  and  the  name  of  the  owner  of 
the  works.  The  same  table  states  for  each  parish  in  a 
rural  district  without  a  piped  supply  whether  water  is 
drawn  from  wells,  springs  or  otherwise,  together  with 
the  nature  and  efficiency  of  the  supply. 

Altogether  a  piped  .service  is  su])plied  to  1,101  of  the 
1.130  boroughs  and  urban  districts  and  to  4,874  of  the 
12,8fi9  parishes  in  rural  districts. 

The  return  is  ])refaced  by  a  summary  and  a  few  recom- 
mendations for  legislation,  the  latter  including  sugges- 
tions for  the  establishment  of  river  boards  to  control 
water  ])ollution  and  to  supervise  the  distribution  of  both 
river  and  underground  waters. 

KIVINGTON'S  NOTES  ON  BUILDING  GONSTRUrTION:  A 
Book  of  Reference  for  Arcliitect.s  and  Builders  and  a 
Textbook  for  Students  (in  two  volumes) — Edited  by  W. 
Noble  Twelvetrees.  New  edition,  entirely  rewritten.  "New 
York:  Longman.s,  Green  &  Co.  Cloth;  fixM  in.  Part  I.  pp. 
306;  484  illustrations.  Part  II,  pp.  332;  395  illustrations. 
$2.25  each. 

The  main  value  to  American  readers  of  Eriti.sh  books 
on-  such  a  subject  as  building  construction  is  not  so 
much  to  help  them  in  the  details  of  design  as  to  indicate 
to  them  how  other  engineers  under  different  conditions 
are  solving  the  same  problems.  It  is  of  course  not  nec- 
essary to  emphasize  the  great  difference  between  European 
and  American  practice  in  building.  This  does  not  mean, 
however,  that  the  American  cannot  learn  much  from  the 
older  practitioner,  and  in  acquiring  this  learning  there 
is  probably  no  better  book  on  the  particular  subject  than 
the  one  now  under  consideration.  The  book  was  first 
published  about  40  years  ago,  and  it  had  so  wide  a  cir- 
culation in  England  that  the  publishers  decided  a  few 
years  ago  to  bring  it  down  to  date  under  the  direction 
of  the  well-known  concrete  engineer,  \V.  Noble  Twelve- 
trees. 

The  revised  edition,  which  is  quite  modern,  includes 
such  subjects  as  building  regulations,  timbering,  excava- 
tions, scaffolding,  brickwork,  masonry,  arches,  chimneys, 
steel  skeletons,  reinforced  concrete,  carpentry,  roofs  and 
roofing,  timber  roofs,  steel  roofs,  joinery,  plastering, 
water-supply,  gas,  lighting,  power  equipment,  etc.  There 
is  no  doubt  that  builders  could  find  in  such  a  book  many 
items  that  would  licl])  them  in  their  practice. 

IBipHi^lh  IS-elTtiiLS©  DcBstlruac HOB'S 

REFUSE  DISPOS.VL:  A  Practical  Manual  for  Municipal  En- 
gineers, Members  of  Local  Authorities.  Etc. — By  Ernest 
R.  Matthews.  Assoc.  M.  Inst.  C.  E.,  Chadwick  Professor  of 
Municipal  Ensineering.  London;  Charles  Griffin  &  Co. 
Pliiladelphia:  J.  B.  Lippincott  Co.  Cloth;  5x8  in.;  pp.  160; 
99   illustrations.      $2  net. 

A  brief  description  of  British  practice  in  refuse  bui-n- 
ing  is  here  presented,  together  with  .some  remarks  on 
refuse  collection,  on  "unsatisfactory  methods  of  di.spo.sal" 
by  (himi)ing  on  land  and  at  sea  and  by  "purchase  by  farm- 
ers," and  on  "ci-ushing  and  converting  into  manure."  A 
half  dozen  British  types  of  destructors  are  described. 
There  are  a  chapter  on  small  installations  for  villages 
and  institution.*,  another  one  on  the  u.se  of  clinker,  two 
chapters  on  chimney  construction  and  finally  a  chapter 
on  vacuum  cleaning  for  buildings.  The  book  contains 
'much  le.ss  information  than  those  by  Goodrich  on  the 
same  general  .>;ul)ject,  but  is  less  expensive  and  consid- 
erably more  recent. 
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KLKl'TKU'Al.  MKASrUKMICNTS  AN'II  MimOlt  TIOSTINC:  A 
Itooli  III  I'l.ilii  i:iiMU.Mh  lor  111.'  StiiiliMit  Mini  riiuUcal 
.Man;  l''iiii(liiiiifnlMl  Tlu'ip|\,  riiiitlcMl  Aii|i1I(iiI1<)Iih  iiirl 
Kxiiiiipli'H  I'.y  Miivld  I'c'iin  Miui'toii,  AHMnclalf  I'lofcsmii- 
cif  Klocti'trul  'l':n«llU!iTli>K.  Aiiiiolii- lnHtltiili' of  ToflinoloK.v. 
I'lilciiKO.  111.;  FriMloili-k  J.  Dniko  *i  Co.  Lliit-n:  4x7  In.; 
\)\t.  32S;  I'Jl  IllUHtrullonH.     $1. 

I'rol'i'.^sdr  .Mori'toii  \u\s  iinidiurd  an  oxccllciil  little  liodk 

1)11  (.'k't'tricnl   tcstiiiji.  iiscriii    for  nuiicloctrital   cii^niicci^. 

A   lnr>i;i'  aiiioiiiit  ol'  .^ipaco   !.•<  di'voti'd   to  tlu'  cIciiu'iitaiT 

tlioorv  ol'  oirctric  circuits  and   tiio  coiL-^tniction  of  coin- 

liRTcial   iii-t  1  iiiiicnls.     'i'ln'  nu'a.-iirciiicnls  covered   include 

iH'sistaiicc,  iiiihirtaiicc,  cn|iaci(y,  c\iri'cnt.  |iiitcnlial.  piiwci- 

and    onorLiN.      Caliliiat  i(in    nf    uahaiiniuctci's.    anmicliTs, 

voltnioters,  wattinclcrs  and  watt-hour  meters,  deniand  iii- 

dictors.  etc..  is  dc-crilicd. 

A.Mii1ioinnioIbnIle  EEra^aBaeeirfliffi^ 

THK  i;.\Sl)LlNI':  Al'TO.MOlilMC— I'leparod  In  tile  lOxtension 
Division  of  the  L'niverslty  of  Wisconsin  by  (leoiKe  W. 
Holilis,  Instructor  in  Mechanical  KiiKlneeriiiK  in  the  Uni- 
versity Extension  Division,  and  Hen  (1.  Klliott,  Associate 
Professor  of  Mechanical  KnKineerlnK.  University  of  Ne- 
braska. New  York:  McGraw-Hill  Book  Co.  Cloth;  6x9 
in.;  pp.  xill    +    259;  2.")3   illustrations.     $2  net. 

This  book,  according  to  its  ])reface,  is  tlie  outgrowth 
of  oxtonsion  work  carried  on  by  the  University  of  Wis- 
consin, The  text  has  been  developed  from  a  series  of 
lectures  uiven  by  the  authors  in  23  cities  last  winter. 
As  niiiiht  be  expected,  therefore,  the  book  is  designed 
for  the  average  intelligent  man.  That  the  book  is  up 
to  date  is  illustrated  by  the  faet  that  31  pages  are  de- 
voted to  starting  and  lighting  sy.stems.  The  treatment 
of  carbureting  systems  is  almost  equally  full. 

In  the  compilation  of  any  such  book  as  this  the  prol)- 
lem  is  to  know  what  to  include  and  what  to  leave  out. 
Nothing  like"  exhaustive  treatment  of  the  subject  in  a 
single  volume  is  of  course  possible,  for  automobile  en- 
gineering has  already  become  an  art  represented  by  a 
large  national  engineering  society  and  a  voluminous  liter- 
ature. On  the  wliole  the  authors  seem  to  have  used  dis- 
criminating judgment  in  the  preparation  of  their  book, 

E]l©ctl2=alScsiftn®im 

.SMOKK  .-VRATEMENT  AND  KI.E('TRIPIC.\TION  OP  RAIL- 
WAY TKRMINAL.S  IN  CHICACxO.  Report  of  the  Chicago 
.Association  of  Commerce  Committee  of  Investigation  on 
Smoke  Abatement  and  Electrification  of  Railway  Ter- 
minals. W.  P.  M.  Goss.  Chief  Engineer.  Chicago:  Rand- 
McNally  &  Co.    Cloth;  9x12  in.;  pages  1,177;  illustrated.    $6. 

By  far  the  most  extensive  and  thorough  study  ever  un- 
dertaken of  the  pollution  of  city  air  by  smoke  and  other 
causes  and  of  what  would  be  involved  in  transformation 
from  steam  to  electric  traction  of  all  the  railway  lines 
within  a  great  city  is  the  investigation  which  has  been 
carried  on  at  Chicago  for  the  last  four  years,  the  results 
of  which  are  summarized  in  this  book. 

The  investigation  was  made  under  direction  of  a  com- 
mission, of  which  four  members  were  appointed  by  the 
mayor  of  the  city,  four  by  the  railway  companies  and 
nine  by  the  Chicago  Association  of  Commerce.  The  funds 
necessary  to  carry  on  the  investigation  were  provided  by 
the  railway  companies,  and  it  is  stated  that  something 
like  a  quarter  of  a  million  dollars  has  been  spent.  A 
staff  of  expert  engineers  was  organized  by  the  commission 
and  has  carried  on  the  work  with  scientific  thoroughness. 
The  impartial  character  of  the  rejiort  is  guaranteed  not  ■ 
only  by  the  character  of  the  citizens  who  made  up  the 
commission,  but  by  the  high  standing  of  the  engineers 
who  were  in  charge  of  technical  matters. 


In  e\ery  city  where  prolilems  of  ,-iiioke  aiiatement  may 
hereafter  he  studied  and  in  the  ollice  of  e\-ciy  engineer 
who  has  to  ileal  with  |)rol)leiiis  of  railway  electrilicatioii, 
this  re|iiirt  will  lie  invaluable  for  reference,  A  brief 
Mininiaiv  of  liie  conclusions  was  ])rinled  in  Enginceriiuj 
.\nrs  of   Dec.  !»,  p.    11  II. 

It  may  he  stated  heie  that  the  coiniiiission's  invcHti- 
gations  showeij  that  the  snmke  from  steam  locoiiiolivcH 
is  responsihle  fill  iiiilx  one-liftli  of  th(!  smoke  prcKciit 
in  the  air  of  Chicago,  and  fuiiher  that  if  electrilicatioii  of 
the  entire  railway  system  of  the  city  were  undertaken 
the  iail\\a\s  wouhl  have  to  invest,  ahout  $l^"i(), (100, 01)1)  to 
carry  out  the  woi'k. 

The  report  contains  a  vast  mass  of  statistics,  tables, 
diagrams,  etc,  which  is,  however,  only  a  small  [)art  of  the 
data  accumulated  by  the  commission.  The  additional  data 
will  doubtless  be  preserved  and  made  availabh;  for  refer- 
ence by  engineers  and  others  in  some  public  library.  The 
(|uestions  which  have  been  so  exhaustively  studied  at  Chi- 
cago are  certain  to  come  up  for  discussion  and  investiga- 
tion in  other  cities,  and  it  is  fortunate  that  authoritative 
data,  collected  and  arranged  by  impartial  observers,  will 
hereafter  be  available. 
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SOClAI.lZIOl)  (ilOlt.MA.W  — Hy  Frederic  ( ".  Howe,  author  of 
"The  City:  the  Hope  of  Democracy";  "The  British  City: 
the  Beginnings  of  Democracy,"  etc.  New  York:  (Charles 
Scribner's   Hons.     Cloth;    5x8   in.;   pp.   x    -|-    342.      $1..'J0   net. 

JMucli  interesting  information  on  municipal,  state  and 
imperial  ownership  of  utilities  and  on  many  phases  of 
social  welfare  work  in  Germany  is  given  in  this  book. 
'Jlie  substance  of  some  of  the  information  was  previously 
available  in  more  or  less  scattered  form,  but  the  author 
has  brought  it  together,  vivified  and  illumined  it  from 
what  he  terms  a  "rather  intimate  knowledge  of  Gennaii 
life  during  the  past  quarter  century." 

The  author's  conception  of  what  Germany  does  for  its 
people  is  thus  expressed  in  his  preface : 

Germany  is  more  intelligently  organized  than  is  the  rest 
of  the  world.  The  individual  German  I'eceives  more  from 
society.  He  is  better  protected  in  his  daily  life.  The  gains 
of  civilization  are  more  widely  distributed  than  they  are 
with  us.  His  dignity  and  his  personal  liberty  are  on  a  differ- 
ent, and  from  our  point  of  view  on  a  lower,  plane  than  in 
America  and  Great  Britain,  but  his  daily  and  hourly  needs, 
and  those  of  his  wife  and  family,  are  better  cared  foi\  And 
the  individual  man  is  more  efficient.  He  is  better  prepared  for 
his  life  work.  He  enjoys  a  wholesome  leisure  life.  He  is 
assured  protection  from  "la  misere"  in  old  age.  The  work- 
house does  not  await  him  if  he  falls  by  the  wayside. 

Besides  the  more  general  discussion,  the  book  treats 
of  state-owned  railways,  canals,  waterways,  harbors  and 
river  shijjping,  mines,  forests  and  agricultural  lands  and 
the  wide  extent  of  municipal  ownership.  The  various 
forms  of  German  state  insurance  are  described,  and  the 
educational  system  is  outlined.  Health-protective  work, 
city  planning,  municipal  land  owning  and  housing,  and 
city  government  by  experts — all  receive  attention. 

The  book  is  all  the  more  interesting  and  .suggestive  be- 
cause the  author,  who  is  an  ardent  believer  in  social 
democracY,  finds  so  much  to  commend  in  monarchical 
socialism. 

A  very  interesting  and  valuable  reference  book  is  the 
general  catalog  of  the  United  States  Cast-iron  Pipe  and 
Foundry  Co,  (Burlington,  N,  J.)  .  It  contains  much 
refidable  matter  on  ancient  water-works,  a  history  of  pipe 
founding:  and  much  detailed  information  about  modern 
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vs^ater-M'orks  practice.  The  text  also  covors  in  detail  otiici 
uses  of  cast-iron  pipe,  such  as  for  culverts,  sewers,  gas  and 
steam  mains,  etc.  There  arc  many  useful  tables;  for  ex- 
iiiuple,  tables  giving  the  amount  of  lead  in  bell-and-spigot 
joints,  standard  thicknesses  of  water  mains,  standard  di- 
mensions of  pipes  and  specials,  etc.,  which  relate  specific- 
ally to  the  company's  own  jjroducts,  while  several  pages 
are  devoted  to  tables  of  general  use — for  the  flow  of 
water  in  iron  pipe,  friction  heads  for  elbows,  commercial 
pipe  sizes  for  fire  streams,  contents  of  tanks  and  cisterns 
per  foot  of  deptli,  etc.  The  whole  forms  a  book  of  222 
pages  8V^xlO-)4  in.  in  size,  bound  in  black  cloth.  Need- 
less to  say,  it  is  a  boolc  whicli  every  water-works  engineer 
would  like  to  have  in  Iiis  library. 
'^. 

Anyone  who  desires  a  hrief  review  of  present  and  pos- 
.sible  water  powers  of  Canada  should  secaire  one  or  more 
of  the  official  pamjjhlets  recently  issued  by  the  Water 
Power  Brancli,  Department  of  tlio  Interior  of  Canada, 
for  use  with  the  branch's  exhibit  at  the  Panama-Pacific 
Exposition. 

The  titles  of  these  pamphlets  are  as  follows :  "Water 
Towers  of  British  Columbia,"  "Water  Powers  of  the 
Prairie  Provinces,"  "Water  Powers  of  Ontario,"  "Water 
Powers  of  Quebec"  and  "Water  Powers  of  the  Maritime 
Provinces."  They  are  arranged  particularly  for  popular 
reading  and  do  not  go  into  engineering  details  very  ex- 
tensively but  furnish  a  good  basis  of  departure  for  further 
investigations. 

Owing  to  a  typographical  error  the  number  of  i>ages 
in  Ernest  McCullough's  "Practical  Surveying,"  noticed 
on  p.  1176  of  Engineering  News  of  Dec  IG,  1915,  was 
stated  as  42  instead  of  102. 
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[So  far  as  possible  the  name  of  each  publisher  of  books  or 
pamphlets  listed  in  these  columns  is  given  in  each  entry.  If 
the  bool<  or  pamphlet  is  for  sale  and  the  price  is  linown  by 
the  editor,  the  price  is  stated  in  each  entry.  \Vhere  no  price 
is  given  it  does  not  necessarily  follow  that  the  book  oi'  pam- 
phlet can  be  obtained  without  cost.  Many,  but  not  all.  of  the 
pamphlets,  however,  can  be  secured  without  cost,  at  least  by 
inclosins  postage.  Persons  who  are  in  doubt  as  to  the  means 
to  be  pursued  to  obtain  copies  of  the  publications  listed  in 
these  columns  should  apply  for  information  to  the  stated  pub- 
lisher, or  in  case  of  boolts  or  papers  privately  printed,  then 
to  the  author  or  other  person  indicated  in  the  notice.] 

AMEUKWN  RAILWAY  :MA,^T15R  MECHANICS'  ASSOCIA- 
TION': Proceedint;s  of  Annual  Convention  Held  at  Atlantic 
City.  N.  J..  June  9-11,  l!U.') — Vol.  4S.  Chicago  (1112  Karpen 
Building):  Josepli  \V.  Taylor,  Secretary.  Cloth;  6x9  in.; 
I>p.    73f);   illustrated. 

ANALYTICAL,  MECHANICS,  for  Students  of  Physics  and  En- 
pineering — By  H.  M.  Uadourian,  Instructor  of  Physics  in 
the  ShefTield  Scientific  School  of  Yale  University.  Second 
edition,  revised  and  enlarged.  New  Yorl<:  D.  Van  Nostrand 
Co.  Cloth;  6x9  in.;  pp.  xiv  +  431;  14S  illustrations.  $3 
net. 

ANNUAL  REPORT  OF  DIRECTOR  OF  RAILWAYS  OP 
CHOSEN,  1913-14 — Ryuzan.  Chosen:  Railway  Bureau  of 
Government-General   of   Chosen.      Paper;    7x10   in.;   pp.   S5. 

ANNUAL  REPORT  OF  THIO  BOSTON  TRANSIT  COMMIS- 
SION— Boston  ri5  Beacon  St.):  B.  Leighton  Beal,  Secre- 
tary.    Cloth;   6x9   in.;   pp.   102;   illustrated. 

ANNUAL  RKl'ORT  OF  THE  DIRECTOR  OF  THE  UNITED 
STATES  GEOLOGICAL  SURVEY  FOR  1915 — Washington, 
D.  C.     Paper;  6x9  in.;  pp.  1S6;  illustrated. 

ANNUAL  REPORT  OF  TIHO  1>IBRARIAN  OF  CONGRESS  and 
the  Report  of  the  Superintendent  of  the  Library  Building 
and  Grounds  for  191.') — Washington,  D.  C. :  Superintendent 
of  Documents.      Cloth;   6x9   in.;   pp.   221.      40c. 

ANNU.AL  REPORT  OF  THE  PHILIPPINE  COMMISSION, 
1914— Washington,  D.  C;  War  Department.  Cloth;  6x9  in.; 
pp.  426. 

DAMS  AND  WEIRS:  An  Analytical  and  Practical  Treatise  on 
Gravity  Dams  and  WeirS;  Arch  and  Buttress  Dams;  Sub- 
merged Weirs,  and  Barrages — By  W.  G.  lUigh,  M.  Inst. 
C.  E,,  Inspecting  Engineer  of  Irrigation  Works,  Depart- 
ment of  Interior,  Canada.  C^hicago:  American  Technical 
Society.     Cloth;  6x9   in.;  pp.   206;   122   illustrations.      $1.50. 


^■^'^i\}i}J<i-^^i^'rANCK  AND  ITS  RELATION  TO  ELECTROL- 
y.^^^,,"'  UNDERGROUND  STRUCTURES— By  Burton 
McCollum,  Electrical  Engineer,  and  K.  H.  Logan,  A.S8lstant 
1  hysicist.  Washington,  D.  C:  United  States  Bureau  of 
Standards.  Technologic  Paper  26.  Paper;  7x10  in.;  pp.  4S- 
Illustrated. 

ELECTRIC  RAILWAY  ENGINEERING— By  C.  Francis  Hard- 
ing, l<el.  Am.  Inst.  E.  E.,  I'rofessor  of  Electrical  Engineer- 
ing, Director  of  Electrical  Laboratories,  and  Dressel  D 
Ewing,  M.  Am.  Inst.  E.  E.,  Assistant  I^rofessor  of  Elec 
trical  Engineering,  Purdue  University.  Second  edition 
fully  revised,  enlarged  and  reset.  New  York:  McGraw-Hll 
Book  Co.  Cloth;  6x9  in.;  pp.  xv  +  416;  190  illustratlon.s. 
$3  net. 
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Specml  Plant  for  Handling 

Spoil  froim  Slhaffts 


sliowii.   iiiJM'v   Inadcil   >Li|.>  Mild   >|(,n>   iIm'iii  ,,1,   the   ii|j|mt 

|ilatlonii.     When  the  Inick   ivtnins  iind  ili.sclmi'^^cs  its  six 

I'liiptii's  iiiilo  llic  IdUTi-  |j|;iirorni.  Ii\    iiiciiiis  of  a  iiiovulilc 

V  spiviiil  i.rian-.'iiu'iil  r..r  ivinovm- s])..il  fnim  suhwiiy      |„„l-c    .„niurlin-    |.lalluiin    iiimI    tnuk,    1li„    iiiuurond 


sluil'ts  and  fur  coincN  iiii,^  it  to  the  dock  is  bi'liii;  iMn|)lovi'il 
succi'ssfnlly  by   IloUirook.  Calmt  &   Wolliiis  on  ilicir  sc 
tioii  of  tile   Kroadwav  suhwav  in   New   York   ('it v.     Tl 


tliis  bridge  is  raised   to  the   ii|.|.cr  level.     'IMu;  loaded 
J>s  are  tlieii  rolled  down  the  Inid-e  and  onto  tiio  truck, 
Tlie  skips  aiv  iiul  aluay>  l(,adcd  onto  the  truck  from  tlio 


views  show  the  plant  at  ;!!lth  St..  an.l  there  is  a  sinnlar      n,,,,,.,  K.^.i.  |,„t  are  riv',,nenllN   hai„lle,|  directly  from  tl 

arran.i;-ement     at    list    St.  just   west   of   llroadway.     The      siiafl  oiit.i  the  truck.  In    means  of  th.'  cldric  crane. 

most   important    dcpartui-c    lies    in    e(pii|ipiii,:;-    the    larjic 

skips,  or  dump  buckets,  with  wheels  so  that  they  can  bo 

easily  moved   about.  "  Ei^lhxtl    TcsUS   OCa    BSMaall^^Up 

Dnrino  the  absence  of  th,.  motor  truck  that  convys  the  Timber    CoIl^mEi^S 

.skips  the  electric  crane  slatKuied  on  the  oNcrln'ad   brid-i'. 

r.>    II.   I).   Im;\vei,l* 

Built-up  timber  columns  are  very  extensively  u.sed  by 
carpenters,  sometimes  from  necessity  because  of  inability 
to  secure  the  solid  sticks,  but  m(H'e  rre((ueiitly  on  account 
of  the  ease  of  liandliii^-  the  smaller  pieces  comprisin<4-  the 
columns.  A  third  reason  is  the  belief  somewhat  prevalent 
in  the  minds  of  the  more  if,niorant  that  the  built-up  stick 
is  stroni,rcr  than  the  solid  stick. 

There  are,  howeyer,  occasions  when  it  is  necessaiT  to 
use  laminated  columns,  as  in  the  curved  eom})ression 
chords  of  certain  forms  of  arched  trusses.  It  then  becomes 
of  moment  to  know  what  is  the  strength  of  such  built-up 
columns,  in  order  that  they  may  be  used  intelligently. 

It  is  believed  jnstifiahle  to  state  that  in  all  ])robability 
ii(»  built-uj)  column  as  constructed  in  actual  work  is  as 
strong  as  a  solid  one  of  equal  dimensions.  This  is  due 
to  the  fact  that  sufficient  nailing  is  practieall    impossible 

*58  Sutter  St.,  San  Francisco,  Calif. 
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FIG.   1.     ELEVATED   CllANE   HOISTIN'G   A   WHEELED   SKIP 
FROM  A  SUBWAY-EXCAVATION  SHAFT 


FIG.    2.     TRUCK   WITH   SPECIAL   BODY   JUST   LOADED   BY  THE   CRANE   AND    PLATFORM   ARRANGEMENT    OF 
HOLBROOK,  CABOT  &  ROLLINS  ON  NEW  YORK  SUBWAY  CONTRACT 
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to  sociirc.     Ill  iiddifioii   such  conipositc  coliiimis  usually 
contain  joints  Ih'Iwi'I'u  tiieir  ends,  in  wliiili  iin|)('rt't'ct  butts 

occur. 

I'rofessor  Burr  in  liis  "Elasticity  and  Resistance  of 
the  Materials  of  p]n<,nnecring"  says,  in  speaking  of  the 
Watertown  tests  on  coni])ound  columns : 

A  number  of  tests,  however,  were  made  on  compound  col- 
umns formed  by  bolting  toKether  from  two  to  three  rectan- 
gular sticks  with  bolts  and  packing  or  separating  blocks  at 
the  two  ends  and  center.  The  bolts  were  parallel  to  the 
smaller  sectional  dimensions  of  the  component  sticks.  As 
was  to  be  expected,  those  compound  columns  possessed  essen- 
tially the  same  ultimate  resistance  per  square  inch  as  each 
component  stick  considered  as  a  column  by  itself  ...  a 
comparison  of  these  results  shows  that  these  composite  or 
built-up  columns  were  the  same  in  strength  per  square  inch 
with  the  single  sticks  of  which  they  were  composed,  the  laths 
being  considered   single   columns. 

Composite  columns  Iniiit  up  ><\'  -i-in.  material  and 
thoroughly  spiked  together  may  undoubtedly  be  taken  as 
giving  a  much  stronger  section  than  the  sticks  bolted 
at  ends  and  center,  as  described  in  the  preceding  para- 
graph. What  reduction  in  strength  should  be  allowed  for 
in  a  built-up  .spiked  column  is  a  question  not  at  all 
definite  and  depends  to  a  large  extent  on  the  arrangement 
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FIG.    1.     DETAILS   OF   TKST   COLUMX.S 


of  the  individual  sticks  and  the  c.xtciu  and  thorougiiness 
of  the  spiking.  A  column  built  as  in  b.  Fig.  1,  is  obvious- 
ly much  stronger  than  the  same  section  when  arranged 
as  in  a,  Fig.  1. 

Tests  Made  at  PAXAMA-PAni-ic  Exposition 

To  throw  some  light  ou  the  subject  the  writer  recently 
tested  a  few  snuiU  columns  built  up  as  shown  in  Figs.  1 
and  2.  For  comparison  two  columns  of  the  same  cross- 
section,  but  of  solid  timl)crs.  were  also  tested  {d  in 
Fig.  1). 

These  tests  were  made  on  a  ].jO,000-lb.  capacity  Olscu 
compression  machine  in  the  exhibit  of  the  Tinius  Olseii 
Testing  Machine  Co.  at  the  Palace  of  -Machinery,  Panama- 
Pacific  International  E.xposition,  through  the  courtesy 
and  interest  of  ^Ir.  Olsen.  The  machine  has  an  attach- 
ment for  making  autographic  records  of  the  deformation 
of  the  test  pieces,  the  curves  of  which  are  reproduced 
in  Fig.  3. 

Eight  small  columns  in  all  were  made,  two  of  solid 
timber,  and  the  others  built  up.  They  were  3x4  in.  in 
section,  of  surfaced  No.  1  common  Douglas  fir,  with  ends 
true  and  square  and  surfaced.  Unfortunately  one  of  the 
two  columns  b  disappeared,  and  only  one  specimen  of  this 


FIG.    -Z.     VIEVV.S    OF    THK    COLIJAI.N'S    AFTEU    TE.STIN<; 

type  was  tested.  TJie  specimens  after  test  looked  as 
shown  by  the  view.  Fig.  'Z. 

The  one  column  of  Type  h  was  found  to  be  as  strong  as 
the  solid  stick.  At  the  ultimate  load,  however,  the  indi- 
vidual pieces  separated  somewhat.  The  failure  in  this 
column  was  a  combination  of  crushing,  owing  to  straigiit 
compression,  and  of  tension,  due  to  bending  of  the  in- 
dividual sticks. 

While  the  two  sticks  a,  Iniilt  up  of  four  4x%  pieces, 
had  a  .strength  almost  as  great  as  the  solid  .stick.s,  the 
failure  was  by  bending  of  the  column  in  the  direction  of 
the  thickness  of  the  individual  boards.  This  failure  was 
quite  sudden. 

The  two  columns  of  TyiJc  c,  composed  of  six  4xi^-in. 
boards,  failed  by  bending  very  suddenly  and  without 
warning,  the  individual  sticks  bending  in  the  direction 
of  their  thickness  and  the  whole  column  bowing  out  some 
o  or  4  in. 

Spiking  and  Covkrplating  Important 

While  these  tests  are  not  sufficient  in  number  and  are 
too  small  in  size  to  formulate  working  values  for  composite 
columns,  they  indicate  to  what  a  great  extent  the  nailing 
is  effective,  and  that  wherever  possible  the  sections  should 
be  constru(;ted  with  "cover  plates,"  well  spiked  into  the 
edges  of  the  inner  boards  or  planks,  similar  to  b.  Fig.  1. 

The  writer  has  taken  occasion  at  all  times  when  the 
opportunity  offered  to  examine  the  spiking  or  bolting  of 
laminated  columns  in  actual  construction  and  has 
almost  in  every  case  found  it  to  be  far  from  suf- 
ficient   to    develop    the    full    strength    of    the    section. 


r 

t: 

1 — 

=v-      =^        T 

^A           ^^        -4^ 

k-           5         4^ 

V              ^         W 

S 

T3           \         VF 

1            ^4 

Tl 

t--5 

S' 

*        t 

t                 V      4 

T                 5      J 

\ 

, 

4                  ^ 

--- 

\ 

\ 

i-                ^    h 

\ 

l              ^v 

\ 

A                         33 

\ 

rrnnTTi  i  ii  ii  n 

0.20 


0.10 


O0.M 


CK? 


0     020 


0.10 


•'IG.    3.     LOAD-DEFORMATION   CURVES   FOR   COMHOSITI-; 

TIMBER  COLUMNS 

Abscissas  are   deformations   in    Inches 
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ll  is  iilso  vorv  ('0111111(111.  Ill  Iciisi  locullv,  Icir  iirrlnlK  l- 
(ii  .-liiiw  .•ioctioii.s  of  tiiiilicr  lolumiis  (in  Ihcir  |iliiiis  ;i- 
Iniilt  iij)  ol'  :;i-iii,  slock  when  tlu-rc  is  no  iciimhi  wiiy  soli.l 
tiiulu'i-s  .should  not  hv  nm'A  nt  praclinilly  iio  nddilidiiiil 
I'xpeiisc.  'I'liis  foiiiiiH'id  does  not  iijiply  to  liic  doiiMiiiL: 
ol'  stuils  iiiidcr  coiicciitniti'd  loads  in  piiitition-  ulicic 
siicli  coliiniiis  arc  su|tporti'(l  l;itcr;ill\  li\  ihc  ujll  liruiuin-. 
ll  do(<s  appiv,  however,  to  all  impoilant  pii>l-.  ami  o- 
]'eiially  eoriier  posts  which  may  lie  stilVeiied  laterally 
J  roin  only  one  side.  I'^vcn  the  sheathing  cannot  lie  counted 
oil  I'or  side  >lill'nc>>  to  too  jrreat  an  extent,  ;i>  a  laidnl 
iiivestif;atioii  of  tlu'  actual  iiuuiIht  and  size  of  nail-  em- 
ployed in  Midi  a  cax'  will  usually  show  Ihc  nailiiiii  lo 
he  extremely   meaner. 

It  should  Ih'  renicnihered  that  the.se  tests  do  nut  take 
account  of  the  time  factor  as  aircctinj);  the  streui^tli  of 
the  colunin,  not  aloiu-  hy  drtciioratioii  of  (he  woml,  hut 
also  by  the  looseiiiiiL:'  of  llic  nails  caused  In  slirinkajic  of 
the   linihcr. 

The  writer  wishes  to  thank  .Mr.  Olscii  and  his  assistant. 
Vj.  L.  Peck,  for  their  kindness  and  interest  in  carryinji-  out 
the  tests,  and  trusts  that  the  r(>sults  may  be  uf  sonic 
interest  to  those  doinu'  construction  w(H'k. 


MIside  PRs^imft  Tlhmtl  m^l-pc 


By  \\'ii,so.\-  Fit(|[  Smith* 

It  happens  not  infrequently  that  in  engineering  con- 
struction a  sudden  need  occurs  for  a  .special  tool  for  a 
special  piece  of  vork.  Then  the  ingenuity  of  the  prac- 
tical engineer  asserts  itself.  Instead  of  sending  to  a 
distance  for  more  expensive  plant  and  waiting  an  in- 
definite time,  he  looks  over  his  idle  plant  and  scrap 
heap  and  in  a  few  hours  produces  the  required  machine. 
There  is  hardly  a  contracting  job  directed  by  an  able 
superintendent  that  does  not  witness  several  of  these 
home-made  affairs  which  have  done  efficient  work  and 
jierhaps  "saved  the  day"  for  the  contractor. 

•Division     Engineer,    Board    of    W'ater-Supplv,     New    Yor 
City. 


KIC.    1.     .STEAM    SH(i\i:i.    i  I  M  I '  I  ■  i:  I :    A  ,\  I  >    I'.iii.AI     I ;  I  :.\n  i\- i;ij) 
ICquipped  willi  .'i.'i-ft.  timber  boom,  to  serve  as  travelinfj  crane 

The  work  on  the   Catskill   Aqueduct  saw   many  such 

inventions.     The  photograjihs  illustrate  three  that  were 

developed  by  (ieorgc  II.  Angell,  Superintendent  for  If. 

S.  Kerbaugh,  Inc.,  on  Contract  9  for  the  Kensico  dam, 

ach  performing  satisfactory  service. 

When  the  need  arose  for  an  additional  ti-aveling  (Tane, 
an  idle  6.3-ton  steam  shovel  was  relieved  of  its  dipper 
and  boom  and  equipped  with  a  .5.5-ft.  timber  boom,  as 
shown  in  Fig.  1.  This  was  u.sed  for  handling  material 
trimmed  from  excavation  slopes  and  also  did  service  in 
the  concrete-block  yard,  moving  the  finished  blocks  from 
the  forms  to  the  storage  piles. 

A  portable  sand  screen  was  constructed  by  putting 
together  a  small  rotary-screen  fi-ame,  a  gravity  concrete- 
mixer gage  pan,  parts  of  a  belt  comeyor   (all  reclaimed 


FIG.   2.     A  PORTABLE  SCREEN  WHICH  HANDLED  5,000  YD.  OF   SAND   IN   ONE   SEASON 
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FIG.    3.    A   TRAVELING    DERRICK    BUILT    FROM    SCRAPS 

from  the  scrap  heap)  and  an  idle  5-lip.  nidlnr.  This 
arrangement  (see  Fijj'.  2)  nioniitcd  on  a  flat  car  handh/d 
5,000  cu.yd.  of  sand  in  one  season. 

A  portable  derrick  for  setting  concrete  curbs  was 
evolved  from  an  idle  IS-hp.  electric  hoist,  some  derrick 
fittings  and  second-hand  timbers.  This  excellent  machine 
not  only  conld  haul  itself  along  on  plankways.  Init  could 
also  draw  the  curb  from  the  nearest  railroad  track  t(i 
the  place  of  setting.  In  i)7  days  l;3,00()  lin.ft.  of  curb 
was  set. 

•^: 
Table  s^imdl  Clhi®.ir'll  foip  Wninxdl= 

liv  11aj;i;y  !>.  WuKiLK^ '■' 

The  normal  pressure  upon  an  inclined  surface  varies 
with  the  inclination   of   the  roof.     Three   formulas   for 


•19th  and  B   St.,   N.   W.,  Washington,   D.   C. 


D^Sl 


tbis   variation    are  in   common   use:     IluUon's    (derived 
in  1T8S), 

Pi,  =  P  sin  ,li«.2,™.i  -  1 
Ducbcniin's   (derived  in   1829), 

„     2  sin  A 


l'„  =  P 


straight  line  (recent). 


J  -f-  siti  -^  A 


/'     —I' 


wlu'i'e 

/'  =  Pres.-ure  on  a  \ertical  surface; 
Pn  =  Pressure  normal  to  roof  surface; 
A  =  Angle  which  the  roof  surface  makes  with  the 
horizontal. 
In  the  accompanying  tal)]e  the  20,  ;30  and  10  Jieading 
the  columns  represent  P,  and  the  values  underneath  are 
the  corresponding  P„  values  for  the  angle  A. 

TABLE  OF  NOH.MAL  PRESSIUES  OF  WIND 


A 

Hut  ton 

Duchomin 

.St 

raight  I, 

inc- 

20 

:«) 

40 

20 

30 

40 

20 

30 

40 

50 

2.0 

3.9 

5.2 

3.5 

5  2 

6.9 

2.2 

3.3 

4  4 

10" 

4.8 

7.2 

9.6 

6.7 

10.1 

13.5 

4.4 

6.7 

8.9 

15° 

7.0 

10.5 

14.0 

9.7 

14.6 

19.4 

6.7 

10.0 

13  3 

18°  26' 

8.7 

13.0 

17.3 

11.5 

17.2 

23.0 

8.2 

12.3 

16.4 

20° 

9.2 

13.7 

18.3 

12.2 

18  4 

24,5 

8.9 

13.3 

17.8 

21°  48' 

10.0 

15  0 

20.0 

13.0 

19.6 

26.1 

9.7 

14  5 

19  4 

2.5° 

11.3 

16. 9 

22  5 

14.3 

21.5 

28.7 

11.1 

16.7 

22.2 

26°  .■?4' 

12.0 

18.0 

24.0 

14.9 

22.4 

29.8 

11.8 

17.7 

23  6 

30° 

13.3 

19.9 

26  5 

16.0 

24.0 

32  0 

13.3 

20.0 

26  7 

33°  41' 

14.7 

22.0 

29.3 

17.0 

25.4 

34.0 

15.0 

22.5 

30  0 

35° 

15.0 

22.6 

30.1 

17.3 

25.9 

34.5 

15.6 

23.3 

31  1 

40° 

16.7 

25.1 

.33.4 

18.2 

27.3 

.36  4 

17.8 

26  7 

35  6 

45° 

18.0 

27.1 

36  1 

18.9 

28  3 

.37.7 

20  0 

30.0 

40  U 

.50° 

19.0 

28  6 

,38  1 

19  3 

29  0 

38.6 

55° 

19.8 

29.7 

39  6 

19,6 

29.4 

39  2 

60° 

20.0 

30  1) 

40  0 

10  8 

29  7 

39  6 

60°  to  90° 

20.0 

30  0 

40  0 

20  0 

30  0 

40  0 

Some  may  find  the  chart  form  more  convenient  than 
the  table  form.  The  polar-coordinate  chart  herewith  can 
be  applied  directly  to  the  drawing  of  a  roof  and  the  value 
of  normal  pressure  read  off  at  the  intersection  of  the 
roof  plane  M'ith  the  proper  curve.  Radial  distances  are 
tlie  values  of  normal  pressure.  In  using  the  chart  care 
must  !)e  taken  to  place  the  jji-oper  line  horizontal. 


o    "3    '^ 

NORMAL   WIND    PRE.SSURE    ON    ROOFS 


Tu  the  triangulation  for  a  recently  built  bridge  of  long 
sjian  two  details  of  special  design  were  used — an  ol)- 
.serving  shelter  and  a  tri])od  target.  They  arc  illustrated 
by  sketches  herewith. 

The  triangulation  house  for  sheltering  the  instrument 
was  a  square  bo.x  5x5  ft.,  G  ft.  high  to  roof,  with  win- 
dows in  two  adjoining  sides  and  equipped  with  a  target 
fixed  to  the  peak  of  the  roof.  It  was  built  of  3x3-in. 
posts  and  joists  and  vertical  1-in.  sheathing,  the  roof 
being  shingled.  Besides  the  two  observation  windows 
there  was  a  door  Avith  lock.  It  was  built  on  fonr  posts, 
or  hubs,  set  solidly  at  the  four  corners.  The  target. 
TVoxl  in.,  30  in.  high,  was  painted  red  and  white,  with  a 
central  vertical  white  line.  It  sat  on  a  li/o-in.  ba.se  Ki 
in.  in  diameter,  held  down  by  four  hook-bolts.  A  hole  in 
the  front  of  the  house  jjrovided  for  tape  measurement. 

The  cost  of  two  liou.ses  was  about  $22  for  material  and 
$30  for  labor,  a  total  of  about  $20  per  house. 

The  tripod  target,  fully  shown,  was  made  of  the  fol- 
lowing material :  3-in.  top,  3  in.  and  12  in.  on  a  side, 
fitted  with  a  level;  3x3-in.  tapered  legs,  attached  by  G-in. 
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iiii,'  ill  foiinliTsiiiiis  luilcs  III  (lid  liiii;,'c's  iiailnl  In  llic  lnjis 
III'  llirct'  Imst'  liiilis;  st(i\('|>i|H'  tor  wiiiilsliiclil  lor  the 
pliiiiili-luili    striii',^;    aiul    ii    (!.\''','|-in.    Iar;,'rt    .'10    in    lii;;li, 
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PIG.  1.   OBSERVING  HOUSE 
FOR  TRIANGULATION 


FIG.    2.     TRIPOD   TARGET 
FOR  TRIANGULATION 


seated   (111   a    liasc    |date   (8x8x1  l/o    in.    fastened    by   clamps 
to  the  tripod  top. 

Two  tripod  tarjiet^*  co.st  $5  for  material  and  $8  for 
labor,  or  a  total  of  $6.50  each.  Tlie  type  of  target 
])roved  very  good  on  king  sights. 


MOTES 


Conihined  Concrete  Curb  and  Gutter — The  accompanying 
sketch  shows  the  form  and  dimensions  of  the  concrete  curb 
and  gutter  used  by  A.  R.  Young,  City  Engineer  of  Topeka, 
Kan.  There  are  many  miles  of  this  construction  in  the  city, 
and  it  is  all  in  excellent  condition.  The  concrete  wall,  or 
edging,  next  the  pavement  has  been  found  to  prevent  many 
previous  troubles.  This  edging  extends  from  4  to  6  in.  below 
the  base  of  the  pavement  and  permits  a  thorough  rolling  of 
the  subgiade  and  of  the  pavement  without  crowding  the 
material  under  the  edge  of  the  apron  and  cracking  or  displac- 
ing the  curbing.  The  Mi-in.  mortar  facing  is  placed  while  the 
concrete  is  green,  by  pushing  over  it  a  traveling  steel  templet, 
the  mortar  being  properly  distributed  ahead  of  this  machine. 


^'Mortar  f 

Finish  H  ?  r^ 


l.lulit-lielliMtliiK 

ri'Mc.'lliiK  ViilU'  (.1 
llcniy  A.  Gardner. 
WanhlMKlon.    1).   C, 


\iiliir    iif   I'nlnt^Ni'w    (I'Bts   of   the    IIkIiI 
uhiti    and   colored   pulntH   are   reported   li.\ 
or    llic     liiMlilule    of    IndUHlrliil     llctMeureli, 
In    a    r-co-nt    paper.      I'rlor    IIkutch    on    thJH 


NUbJccI  are  in  Keneiiil  conllriiied,  but  Honi<-wliat  lilghi-r  per- 
ci-ntaKeM  of  IIrIiI  lellectlon  are  Hhown.  An  InterewlInK  liemi 
Hpherlcal  InlcKratlnn  pliotonicler  chanibcr  waH  uhciI.  Tli. 
Ilnal  values  were  baaed  on  a  comparlHon  with  a  block  of  whlli 
magnesium  carbonate,  the  reMecthiK  value  of  IhlH  beliif 
assumed  at  NS',;.  from  the  flKUre  found  by  earlier  expert- 
menlers.  A  dark-colored  linueed  oil  Rave  a  coeniclent  only 
11',  less  In  reflecting  value  than  a  very  llKht-colored  Hal 
varnish  (fil',;,  against  07'/,).  Gloss  and  Hal  Vfirnlshcs  gave 
the  same  eoelllclent.  In  contradiction  of  ordinary  Impressions. 
The  effect  of  lanipl'lack  admixture  was  found  to  be  very 
powerful  In  suppressing  light  reflection;  a  white  pigment, 
which  by  itself  (in  Hat  varnish)  gave  6C'/,  reflection,  dropped 
to  44  when  its  color  was  changed  to  a  light  gray  by  lamp- 
black, and  to  27  7c  when  the  color  was  made  gray.  Among 
coloied  paints  the  light  cream,  light  pink,  light  yellow,  light 
blue  and  light  bulf  gave  reflections  over  .''lO'/, ,  ranging  from 
6fi  down  to  r,2  in  the  order  named.  Light  green  and  light 
terra  cotta  showed  jiercentages  between  40  and  .1(1,  light  and 
medium  terra  cotta  being  close  to  40',!;  then  downward  the 
blues,  greens  and  reds  caused  very  rapid  diop  in  the  reflecling 
power,  bright  blue,  green  or  red  giving  coelticlents  between 
11  and  14';,.  The  importance  of  these  flgures  with  relation  to 
interior  finish  is  obvious.  Track  experiments  made  by  meas- 
uring the  heat  absorption  of  various  pigments  and  paints 
were  in  general  agieoment  with   the   photometer  tesLs. 

CroHMtioM  .Vre  Urniiiled  after  inspection  by  Baltimore  &  Ohio 
R.R.  inspectors  with  a  hammer  having  changeable  heads,  so 
that  the  brand  will  indicate  the  class  and  grade  of  the  tie. 
This  precaution  is  to  prevent  the  ties  purchased  for  treatment 
from    being    confused    with    white-oak    oi-    other    nontreatment 


FOR  NON-TREATMENT  TIES 


Bun  Oak 
PsilOik 
Rack  Oik 
Qiet(mit  Oak 

Mull»frT 


CiD 


(iZ) 


(o^^^ 
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(ED 


CQ 


(ED 


FOR  TREATMENT  TIES 


R«l  Oak 
Black  Oak 
Scailil  Oik 
P^nOak 
Wilir  Oik 
Shinilt  Oik 
Liurcl  Oil 
Beech 
Micle     Hud 

Elm  <  Wh.rc  or 
RcKk 


Soil  or 

Wind  I 
Swimi.  Mipll 

<  Red  «  Sole 
WilnuliWhile, 

or  Buttemul 
GuinlBlickor 

SoKI 
Birch  I  Red, 

Soeeloc 

Blicki 


Pute    (Skarl- 
UalaiLob- 

lollr) 


dD 


(dD 


(ED 


dD 


COMBINED  CONCRETE  CURB  AND  GUTTER,  TOPEKA.  KAN. 


BRANDS  FOR  CROSSTIES  OF  BALTIMORE  &  OHIO  R.R. 

ties  and  put  into  tracks  liefore  being  treated,  and  to  prevent 
the  nontreatment  ties  from  being  shipped  to  treating  plants. 
As  the  sketch  shows,  the  brands  for  treatment  ties  are  made 
of  straight  lines,  and  for  nontreatment  ties  of  curved  lines. 
A  tie  bearing  only  the  brand  is  a  Grade  1  tie;  accompanied 
by  the  figure  2,  it  indicates  a  grade  2  tie.  Switch  ties,  bridge 
ties  and  piling  are  branded  the  same  as  grade  1  crossties — 
"Wood -Pre  serving." 

The  AVire  Drag  has  revolutionized  hydrographic  surveying, 
says  the  annual  report  of  the  Coast  and  Geodetic  Survey. 
It  has  long  been  realized  that  soundings  with  the  leadline, 
no  matter  how  carefully  and  closely  spaced,  were  not  infal- 
lible, and  that  submerged  rocks  and  ledges  were  often  missed, 
as  has  been  demonstrated  by  numerous  wrecks  and  frequent 
damage  due  to  striking  unknown  rocks  in  surveyed  waters; 
but  with  the  development  of  wire-drag  hydrography,  these 
submerged   dangers   have   been   discovered   and   charted. 
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CairaadlnsiHa  Cotuis'^  ILJplhofldls 

A  notable  suit  was  decidi'd  by  tlie  Siqjci'ior  Court  of 
^Afoiitival,  Canada,  on  Jan.  17,  in  wbich  was  involved  the 
riijbt  of  a  contractor  to  square  dealin<;  and  i^rompt  pay- 
ment of  monthly  estimates.  According  to  the  evidence 
in  tiie  suit,  Geo.  AV.  T.  Nicholson,  a  i\[ontreal  contractor, 
at  tlie  end  of  190!)  took  a  contract  to  build  a  power  jilant 
for  the  Canadian  Light  and  Power  Co.  Under  the  agree- 
ment the  contractiir  was  to  receive  monthly  payments 
on  certificate  by  the  company's  engineer  and  final  ])ay- 
ment  within  oO  days  after  completion  and  acceptance  of 
tiie  work. 

AVhen  the  work  was  partly  completed,  one  of  the  officers 
of  the  company  conceived  the  idea  of  saving  some  money 
by  inducing  the  contractor  to  consent  to  a  change  in  the 
terms  of  the  contract  regarding  the  measurement  of  the 
material.  This  official  knew  that  the  contractor  was 
hard  np  for  money  and  that  the  payday  for  his  men 
was  four  days  overdue.  The  company  itself  was  behind 
in  the  payment  of  its  monthly  estimate,  then  due.  Taking- 
advantage  of  this  knowledge,  the  official  induced  tlu; 
contractor  to  sign  a  letter  agreeing  to  a  change  in  the 
method  of  measurement,  threatening  that  otherwise  tin' 
company  would  further  withhold  payment  of  the  monthly 
estimate.  The  engineers  of  the  company,  wlicn  the  letter 
was  shown  them,  protested  that  such  a  ciiange  in  the 
terms  of  payment  was  unfair  to  the  contractor. 

It  was  further  established  to  the  satisfaction  of  the 
court  that  l)y  the  terms  of  an  agreement  made  between  the 
company  and  its  engineers  at  a  later  date,  the  engineers 
became  mere  servants  of  the  company  and  not  independ- 
ent certifying  engineers.  Under  instructions  from  the 
company  the  engineers  refused  to  sign  a  final  certificate 
on  the  completion  of  the  work,  and  the  contractor  was 
thrown  into  bankruptcy. 

The  Judge  said  in  his  decision,  "The  engineer  was 
unable  to  preserve  an  attitude  of  judicial  independence 
between  the  parties,  and  this  released  the  contractor  from 
all  conditions  in  his  contract  with  the  company  by  -which 
he  had  submitted  to  have  his  rights  determined  l)y  the 
engineer."  The  facts  in  the  case  were  established  iiot 
only  by  the  evidence  of  the  plaintiff,  but  Ijy  the  engineers 
themselves.  Under  these  circumstances  the  court  gave  a 
swee])ing  decision  in  favor  of  the  contractor,  pointing  out 
particularly  that  the  agreement  extorted  from  the  con- 
tractor to  consent  to  a  change  of  measurement  was  an 
agreement  obtained  by  "coercion,  violence  and  fear  and 
was  therefore  null  and  void." 

It  is  by  no  means  an  unprecedented  procedure,  unfor- 
tunately, for  those  who  consider  themselves  shrewd  busi- 
ness men  to  attempt  to  take  one  advantage  or  another  of  a 
contractor  by  withholding  payments  at  the  time  they  are 
due.  It  is  of  interest  to  have  established  by  the  courts, 
therefore,  the  fact  that  concessions  obtained  in  such  a 
manner  will  not  he  sustained  hv  the  law. 


The  mcnibci's  of  tJic  Ainci-ican  Socictv  of  Civil  Engi- 
neers have  i-eccivcd  froni  the  sociclv's  l>oard  of  Direc- 
tion a  statement  of  the  pi-(iiJn>al  to  rcMKJve  tiit!  socicly"s 
liead(|uarters  in  Xew  ^'oi'k  City  from  tlie  buihiing  now 
owned  by  the  society  on  West  ~>]\\]  St.  to  the  Engineer- 
ing Societies'  Building  on  oiitb  Si.  mar  r)tli  Ave.  The 
general  terms  of  the  proposition  on  wbidi  the  members  are 
to  vote  by  letter  l)alIot  were  explained  in  our  issue  of  Feb. 
3.  There  are  a  number  of  matters  in  connection  with  the 
proposal  wiiicii  should  be  further  explained  in  order  that 
the  members  may  bo  able  to  vote  intelligently. 

There  are  several  aspects  from  which  this  proposed 
change  in  the  society's  headquarters  may  be  viewed.  The 
first  of  these  is  tiie  business  aspect.  .Vdmittedly,  this  is 
not  the  most  iin])ortant  consideration  in  connection  with 
the  proposition,  yet  it  deserves  attention.  The  funds 
that  the  society  has  accumulated  have  been  contributed 
from  the  earning.s  of  lliousands  of  hard-working  engi- 
neers and  sliouhl  be  carefully  safeguarded.  The  first 
question  to  determine,  therefore,  is  the  comparative  safety 
of  these  funds  in\ested  in  the  society's  present  house 
on  We-t  ."iUli  St.  and  invested  in  tlie  Engineering  Socie- 
ties' Building. 

The  present  house  of  the  society  was  built  20  j-ears 
ago.  .Vt  that  time  the  jiart  of  West  57th  .St.  where  the 
society's  house  is  located  was  a  high-class  residence  dis- 
trict, and  properties  were  increasing  in  value.  The  society 
has  invested  $185,000  of  its  funds  in  the  land  on  which 
the  building  stands  and  $175,000  in  the  building  it.self. 
According  to  the  recent  appraisal  made  by  real-estate 
experts  employed  by  the  Board  of  Direction  the  land  has 
increased  in  value  by  about  $100,000,  but  the  l)uilding  is 
appraised  at  only  $;]5,000. 

This  loss  of  value  is  due,  not  to  physical  deterioration  of 
the  structure,  but  to  a  radical  change  in  the  character  of  the 
neighborhood  since  the  building  was  ei-ected.  The  house 
stands  only  a  few  doors  from  that  jiait  of  upper  Broad- 
way which  has  now  been  entirely  given  over  to  the  automo- 
bile trade.  West  57th  St.  has  beconu^  a  favorite  thorough- 
fare for  motor  cars.  On  one  side  of  the  society's  house 
stands  a  high  building  devoted  entirely  to  the  motor-car 
business,  with  a  garage  close  to  the  house.  On  the  other 
side  stands  a  church  which  has  been  al)andoned  by  its 
congregation  and  sold,  ])robably  to  make  way  for  some 
business  structure. 

Twenty  years  ago.  or  even  eighl  years  ago.  when  the 
societv  built  an  adilition  to  its  present  house,  it  seemed 
likely  that  the  building,  at  any  time  when  the  societv 
should  deem  best  to  make  a  change,  could  be  sold  at  a 
fair  figure  for  use  as  a  club  house.  There  is  no  such 
market  for  it  now.  If  the  society  abandoned  it,  it  would 
have  to  be  sold  for  what  it  would  bring  for  use  as  a  res- 
taurant or  dance  hall  for  those  who  frequent  the  automo- 
bile district. 
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'I'lu'  smicty  is  I'oi-tumitc  in  tiiiit  tiic  inci'riiM'il  \:ilnr  ><f 
till'  liiiul  I'di- liinldiiitj;  ]>ur|>(is('s  nt  pfocnt  umilil  |iaiil\  nW- 
si't  till'  tk'])ri'ci;iti(iii  (Hi  Ihc  \;ilur  of  its  luiililiiiL;,  in  case 
the  siH'ii'tv  sliould  sell  Ihc  |ii(i|ici1  \ .  1 1  is  iiiparcnl  llial 
it  woiilil  lie  an  nnwisi-  invi'.sinu'iit  lor  Ihc  society  to  sjicml 
more  money  on  its  pivsiMit  lioiiso  in  the  way  of  additions 
or  alterations  to  nicct  the  need  for  increased  space.  Slrnc- 
tnral  valiios  in  this  section.  Inini  all  |iresent  indications, 
arc  nuu'll  more  likely  to  (kxTcaso — as  lias  liappcncd  in  so 
niaiiy  otlicr  oiur  t'ashioiial)lo  soctioiis  of  Now  ^'ork  City— - 
than  to  iiu'ivasc. 

Tnrnin^  now  to  the  allernativc — the  pnrchasc  of 
an  inteivst  by  the  society  in  the  En<>incerini,'  Societies' 
Unildinji  on  IVMh  St. — tho  situation  here  may  he  very 
hrielly  snnimcd  n|)  as  follows:  'Phc  hnilding,  with  the 
land  on  which  it  stands  and  the  accnmulated  investment 
in  the  reserve  fund  of  the  societies  owning  it,  represents 
an  (uitlay  of  nearly  $2,000,000.  It  is  centrally  located  in 
the  heart  of  the  iiptown  hotel,  club  and  theater  district, 
where  land  has  been  steadily  rising  in  vahie  in  the  dozen 
years  since  the  building  was  erected  and  is  likely  to  have  a 
further  increase.  'J'hc  three  otlier  national  societies  that 
own  the  building,  free  and  clear  of  all  incumbrance, 
offer  to  admit  the  American  Society  of  Civil  Engineers 
to  joint  ownership  in  the  building  for  the  sum  of  $225,- 
000  to  $250,000,  or  for  about  the  same  outlay  that  the 
society  would  have  made  had  it  joined  in  the  enterprise 
with  the  three  other  societies  12  years  ago. 

At  that  time  the  plan  for  a  building  for  the  joint  use 
and  occupancy  of  the  national  engineering  societies  was 
admittedly  an  experiment.  Many  were  honestly  doubt- 
ful whether  it  could  he  made  permanently  successful. 
The  national  societies  of  mechanical,  mining  and  elec- 
trical engineers  agreed  to  undertake  the  experiment  at 
the  same  time  that  the  Society  of  Ci-vil  Engineers  voted 
against  it.  The  experience  of  12  years  has  proved  the 
experiment  to  be  a  success  from  the  financial  as  well  as 
from  every  other  point  of  view.  These  three  societies 
now  offer  to  admit  the  American  Society  of  Civil  Engi- 
neers to  an  equal  ownership  in  this  building — or  in  busi- 
ness terms,  they  offer  to  sell  a  quarter  interest  in  a  prop- 
erty worth  in  the  neighborhood  of  $2,000,000  for  a  sum 
varying  from  $225,000  to  $250,000,  according  to  the  plans 
which  the  civil  engineers  may  decide  to  adopt. 

It  will  be  evident  from  the  foregoing  review  of  the  finan- 
cial status  of  the  proposition  that,  if  the  American  Society 
of  Civil  Engineers  can  sell  its  present  house  at  the  ap- 
praised valuation,  it  can  pay  the  cost  of  its  quarter  interest 
in  the  Engineering  Societies'  Building  and  have  a  balance 
of  $115,000  to  $1-10,000  left  in  its  treasury  either  for 
investment  as  a  reserve  fund  or  for  any  other  use  which 
the  society  chooses. 

It  should  be  mentioned,  from  the  business  side  also, 
that  the  society  will  effect  a  considerable  saving  in  the 
annual  outlay  for  maintaining  its  I^ew  York  headquar- 
ters— probably  some  $2,000  to  $5,000 — by  removing  to 
the  Engineering  Societies'  Building.  But  as  was  previously 
remarked,  the  financial  aspect  is  not  by  any  means  the 
most  important  for  the  society  to  consider.  More  import- 
ant, without  doubt,  is  the  question  as  to  the  relative  ad- 
vantages of  the  new  location  for  the  society's  headquarters 
as  compared  with  the  old.  The  headquarters  of  the  society 
is,  for  one  thing,  a  set  of  offices  for  the  society's  secre- 
tary and  his  staft'  of  employees.  So  far  as  these  offices  are 
concerned,  either  location  is  satisfactory.     So  far  as  there 


is  an  ailvantagc,  it  lies  with  the  I'lngincering  SocietjcH* 
linilding,  by  reason  of  its  more  convenient  location  to 
the  new  post-ollice  building  and  the  great  ii|)town  jmblisli- 
ing  center  that  is  growing  up  in  the  post-oHic(!  district. 
The  space  to  be  occupied  by  the  society  in  the  Kjigineer- 
ing  iUiilding,  furthermore,  is  on  upper  floors,  wliih;  a 
large  part  of  tlu;  space  in  the  honse  on  5^th  St.  now  used 
foi'  storage  and  various  work  in  c(jnneclion  with  j)nhlica- 
lions  is  in  the  basenicnl   of   Ihc  building. 

It  may  be  explained  here  I  hat  the  space  which  the  society 
can  command  in  the  Engineering  Societies'  lUiilding  will 
very  much  exceed  in  area  the  floor  space  in  tlu;  Kociety's 
])resent  house,  excluding  that  contained  in  the  auditorium, 
which  is  of  course  projjcr,  since  in  the  occuj)ancy  of  the 
Engineering  Societies'  Building  the  civil  engineers  would 
sliare  the  use  of  the  auditoriuins  in  the  building  in  com- 
mon with  the  other  societies. 

The  headquarters  of  the  Anu'rican  Society  of  Civil 
Engineers  in  New  York  City,  however,  ought  to  he  not 
mei'cly  a  set  of  general  offices  for  employees,  but  a  head- 
quarters to  which  the  members  resident  in  New  York  City 
and  vicinity  and  those  who  come  to  the  city  for  business 
or  pleasure  will  habitually  resort.  There  is  no  reason 
why  the  society  should  not  afford  to  its  members  at  its 
headquarters  in  the  Engineering  Societies'  Building  some 
of  the  conveniences  and  attractions  of  a  social  club. 

To  efi'ect  this  in  the  present  house  of  the  society  has 
always  been  difficult.  The  building  is  not  well  arranged 
for  this  purpose  and  is  further  handicapped  by  its  incon- 
venient location,  especially  for  members  out  of  the  city 
who  are  living  at  hotels  during  their  stay.  The  Engi- 
neering Societies'  Building,  on  the  other  hand,  can  be 
reached  in  five  to  eight  minutes  from  the  Grand  Central 
Station,  the  Pennsylvania  Terminal,  the  subway  and  the 
Hudson  tube.  Convenience  of  access  is  a  most  important 
factor  in  encouraging  and  bringing  about  the  use  of  the 
headquarters  by  the  members,  and  unless  a  headquarters  is 
resorted  to  by  the  members,  no  one  will  care  to  go  there. 

It  is  worth  while  to  emphasize  this  point,  because  to 
the  members  located  at  a  distance  from  New  York  it  may 
appear  as  if  the  proposal  before  the  membership  is  to  move 
the  society's  headquarters  from  its  own  private  club  house 
to  an  office  building.  It  should  be  clearly  understood, 
therefore,  that  the  new  headquarters  may  be  made  more 
attractive  as  a  place  of  resort  than  the  old. 

Those  familiar  with  the  clubs  in  any  of  the  larger  cities 
are  aware  that  many  of  the  social  clubs  which  are  most 
prosperous  and  successful  and  have  the  most  attractive 
headquarters  are  located  on  the  upper  floors  of  high 
buildings.  There  is  no  reason  whatever,  therefore,  why  if 
the  civil  engineer,s  decide  to  remove  to  the  Engineering 
Societies'  Building,  the  space  they  occupy  there  may  not 
be  so  arranged  and  furnished  as  to  provide  not  merely 
the  office  space  required  for  the  society's  working  staff, 
hut  spacious  acconmiodations  for  those  members  who  wish 
to  use  the  society's  headquarters  as  the  rooms  of  engineers' 
clubs  in  the  smaller  cities  are  used. 

There  is  even  greater  reason  for  this  in  the  American 
Society  of  Civil  Engineers  than  in  the  other  national  socie- 
ties, since  the  members  resident  within  50  mi.  of  New 
York  pay  higher  annual  dues  because  of  the  privileges 
they  are  supposed  to  enjoy  in  the  use  of  the  society's 
headquarters.  Such  vise,  moreover,  involves  no  disadvan- 
tage to  a  member  residing  at  a  distance.  On  the  contrary, 
it  is  of  advantage  to  him,  whenever  he  may  come  to  New 
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York,  to  be  able  to  find  at  the  society's  headquarters  a 
number  of  fellow  members  ready  to  give  him  a  cordial 
welcome  and  to  be  able  to  use  the  society's  rooms  for 
correspondence,  business  appointments,  etc. 

Only  a  word  need  be  said  concerning  the  other  facili- 
ties that  the  American  Society  of  Civil  Engineers  wouhl 
enjoy  through  its  occupancy  of  the  Engineering  Societies' 
Building.  The  main  auditorium  in  this  building,  which 
has  a  seating  capacity  for  an  audience  of  over  1,000,  is  one 
of  the  finest  auditoriums  in  New  York  City.  It  will  be 
nossible  to  accommodate  therein  every  member  of  the 
socictv  attending  the  annual  meeting  and  to  enable  liiiii 
to  hear  what  is  going  on — something  wholly  impossible 
of  accomplishment  in  the  auditorium  in  the  present 
Civil  Engineers'  house,  because  of  its  limited  capacity 
and  poor  acoustic  properties.  In  addition,  the  society 
would  share  with  the  other  societies  the  use  of  the  smaller 
auditoriums  in  the  building  and  also  the  rooms  arranged 
for  large  receptions,  luncheons,  etc.,  with  kitchen  and 
service  accommodations,  which  occuj^y  the  entire  fifth 
floor  of  the  building. 

One  of  the  most  attractive  and  important  features  of 
the  proposition  is  the  plan  to  unite  the  library  of  the 
American  Society  of  Civil  Engineers  with  the  libraries 
of  the  other  three  great  national  societies,  already  consoli- 
dated, forming  altogether  a  library  of  nearly  150,000  vol- 
umes and  carried  on  as  a  free  reference  library  for  the 
use  of  any  member  of  the  engineering  profession.  By 
searches  made  by  an  expert  staff,  moreover,  the  facilities 
of  the  library  are  made  available  to  engineers  residing  at  a 
distance.  It  would  of  course  be  possible  for  the  civil 
engineers  in  removing  to  the  building  to  retain,  if  they 
chose,  their  own  library  and  carry  it  on  separately  from 
the  other.  There  would  be  every  advantage  to  the  mem- 
bers, however,  in  effecting  the  consolidation  and  taking 
advantage  of  the  admirable  system  of  cataloging  and  ref- 
erence searches  already  worked  out  by  the  staff'  of  the 
United  Engineering  Library. 

Twelve  years  ago,  when  the  offer  was  originally  made 
to  the  American  Society  of  Civil  Engineers  to  join  with 
the  other  national  societies  in  building  and  occupying 
the  Engineering  Societies'  Building,  the  offer  was  rejected 
when  put  to  a  vote.  Eeference  to  the  discussion  that  took 
place  on  the  proposition  at  that  time  will  show  that  the 
defeat  was  due  to  misunderstanding.  The  reasons  which 
were  given  then  for  the  society's  not  joining  in  the  enter- 
l)rise  have  no  force  at  the  present  day.  It  was,  for  ex- 
ample a  generally  held  opinion  a  dozen  years  ago  that  the 
proposition  to  have  the  four  societies  join  in  erecting 
and  occupying  the  building  was  merely  an  entering  wedge 
for  some  movement  to  consolidate  the  societies.  The  expe- 
rience of  a  dozen  years,  during  which  the  mining,  mechan- 
ical and  electrical  engineers  have  occupied  the  Engineer- 
ing Societies'  Building,  has  demonstrated  that  there  is  no 
interference  whatever  of  one  society  in  another  society's 
affairs,  nor  has  there  been  the  slightest  movement  toward 
consolidation.  There  has  been,  however,  an  increasing 
amount  of  cooperation  between  the  societies  through  their 
governing  bodies  in  matters  affecting  the  general  welfare 
of  the  profession.  In  these  cooperative  movements  the 
American  Society  of  Civil  Engineers  has  joined. 

The  testimony  of  many  prominent  members  of  the  so- 
ciety who  voted  against  the  plan  to  cooperate  with  the 
other  societies  in  building  and  occupying  the  great  engi- 
neering headquarters  in  New  York  City  a  dozen  years 


ago  is  that  the  refusal  at  that  time  was  an  unfortunate 
mistake.  This  mistake  there  is  now  an  o])portunity  to 
rectify.  The  Engineering  Societies'  Building  lias  be- 
come, as  those  who  planned  it  hoped,  a  great  headc|uarters 
for  engineering-society  activities  in  New  York  City.  It 
is  occupied  not  only  by  the  three  national  societies  pre- 
viously referred  to,  but  contains  the  offices  of  a  number 
of  other  national  and  local  engineering  and  scientific 
societies,  which  share  in  the  use  of  the  auditorium,  library 
and  other  facilities  that  the  building  offers.  This  great 
headquarters  has  been  made  use  of  when  international 
engineering  congresses  have  visited  New  York,  and  it  is 
the  center  from  which  have  started  many  movements  for 
the  benefit  of  the  engineering  profession  as  a  whole. 

Members  of  the  American  Society  of  Civil  Engi- 
neers are  constantly  cooperating  with  mining  engineers, 
mechanical  engineers  and  electrical  engineers  in  their 
professional  work.  The  present  proposition  is  that  the 
society  as  a  whole  should  cooperate  with  the  societies  rep- 
resenting other  branches  of  the  profession  in  the  owner- 
ship and  occupancy  of  a  great  engineering  headcjuarters 
whose  success  is  established  beyond  a  doubt.  It  can  do  this 
under  conditions  that  safeguard  the  society's  financial 
interests,  effect  a  saving  in  its  annual  expenses,  provide 
facilities  greatly  superior  to  those  which  it  now  has,  and 
that  will  aid  the  society  to  render  greater  service  to 
its  members  and  to  the  profession. 

©©iTesase   off  StuiSte   ©im  Ps^tlentitls  aim 
IRefluaffoipcedl  (CoiracB'©^® 

To  most  engineers  engaged  in  reinfori'cd-concrete  con- 
struction it  seems  exceedingly  strange  that  some  of  the 
patents  on  reinforced-concrete  construction  should  ever 
have  been  issued  by  the  Patent  Office  and  stranger  still 
that  these  patents  should  have  been  upheld  by  the  courts. 
The  same  thing  is  true  of  a  number  of  other  patents  that 
interfere  with  the  free  work  of  engineers  in  design  and 
construction,  such  as  some  of  the  patents  on  sewage 
disposal  and  on  road  construction. 

The  position  of  engineers  with  regard  to  the  class  of 
patents  referred  to  is  that  the  patents  are  not  on  a  real 
invention,  but  on  a  particular  way  of  doing  something; 
and  they  believe  further  that  the  state  of  the  art  when 
the  patent  was  issued  was  such  that  the  patent  should 
be  declared  void  by  the  courts  for  lack  of  novelty. 

So  far  as  the  Patent  Office  is  concerned,  it  may  be 
explained  that  the  examiners  generally  confine  themselves 
to  the  question  whether  anticipations  of  the  construction 
described  by  an  applicant  can  be  found  in  existing  patent 
records.  The  question  whether  the  alleged  improvement 
involves  invention  or  merely  mechanical  skill,  the  examin- 
ers generally  leave  to  the  courts  to  determine. 

In  studying  some  of  the  recent  patent  decisions  where 
patents  of  doubtful  validity  have  been  sustained  one 
is  forced  to  the  conclusion  that  the  reason  why  the  courts 
have  decided  in  favor  of  the  patentee  is  the  weak  defense 
presented  by  the  alleged  infringers. 

The  defense  of  suits  of  this  sort  has  in  some  cases  been 
intrusted  to  ordinary  attorneys,  with  no  especial  expe- 
rience in  patent  litigation  and  ignorant  of  the  proper 
methods  of  procedure  to  establish  their  case.  These  attor- 
neys have  picked  up  any  engineer  they  might  happen  to 
know  and  attempted  to  qualify  him  as  an  expert  in  the 
branch  to   which  the   patent  relates.     It  needs  only   a 
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stuilv     oT     Illf    court     ilctisioh^     ll|ili(ililin;;     s ■    of     these 

puU'lils    to    iHTecive    that     the    (lerens<'    faileil     Id    picsenl 

illiportllllt   cvidt'Ilee  as   to   the  stale  <i|'   the  ait    al    the   li 

till'   patent    was   issued,   or   at    h^asl    |i>    |iicseul    it    iii    such 
a  \\,i\   as  to  eari'V  eoinietion  to  tlie  mind  <d'  tlie  j'ud;i('. 

I  nloi-luiiatelv  for  those  who  ha\e  to  (h'fend  suits  for 
jmli'iit  iiifnnncnieiit,  it.  is  custoiiuirv  in  llie  Kedenil  courts, 
when  a  patent  has  heeii  sustained  in  one  ciicnit.  to  make 
the  decision  in  this  lirst  ease  (ontrollinfr,  if  suits  for 
infrin<j;enient  are  l)rouf;lit  in  an\  otlier  circuit,  'i'he  (h'- 
fi'Mse  in  an  infriiiffoment  suit,  therefore,  lahors  under  a 
.serious  handicap  whore  the  patent  in  suit  has  heen  sup- 
ported in  previous  decisions,  even  thou;,di  the  patentee 
nniv  have  won  his  ease  only  i)eeause  the  op])osinjj  side 
was  weak.  The  decision  of  .Judge  Anderson  in  the  lione 
ease, •  however,  reviewed  in  h'nfiim'rn'ru/  Nciis.  Fel).  10. 
l!)l(i,  shows  that,  wiicre  a  (lear  and  stronjj;  defense  is 
presented  to  a  judge,  \[\v  pi'ecedeiit  set  \>\  a  previous  deci- 
sion may  he  overruled. 

The  engineering  profession  has  no  (puirrel  with  patents 
on  real  inventions,  especially  where  tlu'  patent  is  uiad<' 
use  of  as  the  foundation  foi-  a  liusiness.  It  is  broadly 
recognized  that  the  rewards  olVered  hy  the  ])ateiit  system 
are  not  merely  to  the  imeiilor  who  conceives  a  new  idea. 
The  niono])oly  whicli  the  j)aleiit  system  grants  is  justified 
iu  order  to  induce  capital  to  embark  on  the  manufactui'e 
and   introduction   of  the  new   invention   and    to   educate 


llie  plllille  to  the  adsaiitages  of  its  use.      ,\either  II ugi- 

neering  profession  nor  the  general  piililir  opposes  |)atent 
monopolies  of  this  class ;  hut  engineers  do  most  strenu- 
ously o|ipose  claims  to  a  monopoly  because  some  man  who 
.-ees  (it  to  deserihe  in  the  patent  records  a  plan  to  build 
a  piece  of  work  in  a  certain  way  claims  on  the  strength 
of  that  record  the  rigid  to  demand  tribute  from  evervone 
who  thereafter,  for  the  space  of  i;  years,  shall  build 
work  in  the  same  way. 

It  is  only  too  evident  that  in  sustaining  a  number 
of  patents  of  this  cbis^  the  eon  its  are  proceeding  in  a 
vicious  circle  in  their  decisions.  In  order  to  show  that 
invention  exists  in  some  of  the  rein  forced-concrete  patents 
the  judges  are  (juoting  |)revious  decisions  supporting  .some 
of  the  |)atents  on  road  construction  that  an;  generallv 
condemned  by  the  engineering  j)rol'ession. 

We  cannot  loo  strongly  urge  uj)on  the  authorities  of 
cities,  counties  or  corporations  having  patent  suits  of 
this  class  to  defend  that  they  sjiare  no  pains  in  obtaining 
the  most  eminent  counsel  and  patent  experts  who  tlior- 
oiiglily  understand  their  business  and  can  go  to  the  bot- 
lom  (if  the  ease.  If  a  suit  is  hainlled  in  that  way,  tlicre 
need  he  little  fear  of  the  result.  .\  good  illustration  is 
the  iniipiilous  Selden  patent,  which  was  held  as  a  club 
over  the  entire  automol)iie  industry  foi-  a  nundicr  of 
years  until  tlie  importance  of  the  case  caused  the  most 
eiiiiiieiit  counsel  to  be  retained  and  the  patent  defeated. 
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RcSsi^ioEas  Met^i^<s®m  A^mmnmt^mt® 

Sir — I  have  followed  closely  the  discussion  in  your 
very  interesting  cohnnns  on  the  subject  of  the  cooperative 
system  of  civil-engineering  training  and  approve  especially 
the  paper  by  Professor  Stringfellow,  in  your  issue  of 
Jan.  lo,  page  G3.  There  is  one  phase  of  the  question  of 
education  by  experience  which  1  desire  to  bring  to  the 
notice  of  engineers. 

I  recall  two  young  fellows  who  at  different  times  and 
jjlaces  entered  the  field  party  in  which  I  was  working 
and  who  wanted  to  know  tlie  "why  and  wherefore"'  of  all 
that  was  being  done.  Fortunately  for  them,  they  w'ere 
informed  by  their  chiefs  exactly  what  the  aim  was.  The 
result  was  that  these  men  took  up  their  duties  with  zeal 
and  advanced  the  work  prodigiously.  They  applied  their 
own  brain  power  and  skill  to  their  work,  and  at  the  present 
time  both  are  high  in  the  profession. 

1  also  recall  how  I  was  once  engaged  on  railroad  loca- 
tion under  an  impatient  and  inconsiderate  man.  a  most 
profane  and  irritable  speaker,  wdio  seemingly  had  no  time 
to  explain  even  to  me,  wdio  was  one  of  his  princijjal  assist- 
ants, what  his  movements  were  aimed  toward.  One  day  I 
was  wholly  lost  from  him  and  his  followers,  with  a  moun- 
tain and  a  river  between  us.  I  had  a  level  with  me,  but 
had  no  idea  what  I  was  taking  levels  for.  The  chief 
engineer  of  the  road  was  with  liim  when  we  finally  ran 
across  each  other,  and  in  the  din  that  followed  I  am  sure 
I  had  the  sympathy  of  the  ''big  chief."     Xo  wonder  I 


sometimes  emied  the  jiigs  along  the  roadside  for  their 
moments  of  peace  and  contentment,  for  night  and  day 
we  had  no  cessation  of  pain  in  our  hearts.  In  an  exchange 
of  confidences  one  of  the  best  fdlows  in  the  party  told  me 
that  all  the  week  he  waited  for  Sunday  and  was  blue  all 
day  Sunday  thinking  of  Monday.  P.  G.  Melbourxe. 
Hyattsville,  Md.,  Jan.  2G,  1916. 


Sir — In  the  issue  of  Enyiiweriiuj  Xews  for  Dec.  23, 
1915,  p.  1236,  an  article  entitled  "Outlet  Boxes  for  Elec- 
trical Conduits  in  Concrete  Buildings"  called  attention 
to  the  fact  that  proper  attention  is  seldom  given  to  the 
placing  of  electrical  conduits  and  outlet  boxes  in  concrete 
floors.  I  wish  first  to  indorse  this  article,  which  holds 
architects  and  engineers  responsible  for  the  omission  of 
proper  detail  in  regard  to  type  and  location  of  conduits 
and  the  resultant  tendency  of  the  contractor  to  sacrifice 
either  the  adequacy  of  the  conduits  or  the  concrete  rein- 
forcement for  the  accommodation  of  both.  I  desire  also 
to  enter  a  further  plea  with  special  regard  to  telephone 
conduits  and  outlets. 

Tele})hone  service  has  undergone  the  same  evolution  as 
did  electric-light  service — from  luxury  to  convenience 
and  from  convenience  to  necessity.  The  last  step  in  this 
evolution,  however,  has  been  made  much  more  recently  in 
telephone  service,  and  this  may  account  for  the  apparent 
neglect  of  architects  and  engineers  to  incorporate  in  their 
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IniildiiifT  plans  and  s])ecifi('ati()ns  jjrovisions  lor  an  ade- 
quate and  flexible  system  of  conduits  and  outlet  boxes  for 
the  aceonimodation  of  tele])hone  cables  and  service  wires. 
Tills  omission,  particularly  in  fireproof  tile  and  concrete 
buildings,  has  been  bringing  the  designer  face  to  face 
with  the  problem  of  concealing  the  telephone  wires  after 
the  completion  of  the  building,  which,  if  considered  in 
advance  and  definitely  incorporated  in  the  building  spe- 
cifications, would  have  been  comparatively  sim])le. 

In  the  case  of  a  recently  comj)lcted  notable  building  the 
question  of  conduits  for  telephone  service  was  not  con- 
sidered until  after  all  contracts  had  been  let  and  the 
foundation  started.  Upon  the  insistence  of  the  telephone 
company  the  matter  was  given  consideration,  the  require- 
ments specified  and  the  work  of  installing  turned  over 
to  the  contractor  as  an  "extra,"  without  definite  locations 
for  the  conduits  being  assigned  by  the  architects.  Among 
the  requirements  was  specified  a  3-in.  conduit  in  the 
basement  floor,  from  tlie  outer  wall  to  the  bottom  of  a 
colunni  and  up  the  column  to  the  location  of  a  switch- 
board. The  contractor,  without  definite  instructions,  laid 
the  conduit  in  the  concrete  floor  with  so  many  bends  to 
avoid  electric-light  conduits,  gas  and  water  pipes  and 
reinforcements  that  it  was  useless.  He  further  waited 
for  the  construction  of  the  column  to  install  that  part 
of  the  conduit  and  found  the  space  occupied  by  other 
pipes  and  reinforcements  which  the  designer,  had  he 
given  the  matter  proper  forethought,  could  have  foretold. 
The  walls  being  completed,  it  was  then  too  late  to  choose 
an  alternative  location,  and  it  became  necessary  to  place 
the  telephone  cables  in  an  exposed  pipe  crossing  the  base- 
ment ceiling.  As  the  basement  was  to  be  used  as  a  rest- 
aurant, this  method  was  not  desirable,  and  its  adoption 
coiild  have  been  prevented  had  the  necessity  been  con- 
sidered in  the  engineer's  design. 

I  quote  the  above  case,  which  is  only  one  of  a  great 
many,  in  order  to  bring  out  the  importance  and  the  bene- 
fit alike  to  o^vIler,  designer,  tenant  and  telephone  company 
of  giving  the  telephone  conduits  the  attention  which 
they  deserve.  An  oflSce  building  without  telephone  serv- 
ice is  at  the  present  time  a  place  to  be  avoided  by  good 
tenants,  and  it  is  nearly  as  undesirable  if  the  service  is 
provided  by  running  exposed  cables  through  the  halls, 
toilet  rooms  or  other  public  places  and  fastening  the  wires 
on  the  outside  of  moldings,  baseboards,  doors,  windows, 
etc.  R.  D.  Graham, 

District  Engineer,   New  York   Telephone   Co. 
Buffalo,  N.  Y.,  Jan.  I.'),  IDIG. 
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Sir — After  reading  in  your  issue  of  Nov.  4,  1915,  p. 
885,  the  abstract  of  the  rules  of  the  Illinois  Utilities 
Conmiission  relating  to  standards  of  water  service,  I 
call  to  your  attention  Rule  28  as  promulgated  by  the 
Oregon  commission,  for  in  speaking  of  the  Illinois  rules 
you  state,  "They  do  go  beyond  the  Oregon  rules,  however, 
in  the  matter  of  interru])tions  to  service." 

During  the  winter  of  a  year  ago  the  largest  utility 
supplying  water  under  the  jurisdiction  of  the  Oregon 
commission  did  not  maintain  sufficient  pressure  at  the 
end  of  its  services  to  supply  adequately  each  customer 
connected,  with  the  result  that  service  was  interrupted 
for  as  much  as  a  week  in  the  higher  levels  of  the  city 


in  question.  Upon  being  given  opportunity  to  show 
cause  why  the  commission  should  not  cite  the  failure  to 
the  proper  legal  officers  for  the  exaction  of  the  penalty 
contcnii)lated  i)y  law,  the  officers  of  the  utility  agreed 
to  I'cfund  to  the  injured  customers  a  pro  rata  part  of 
the  monthly  bill,  the  amount  varying  with  the  approxi- 
mate time  the  customer  was  deprived  of  water.  As  this 
offer  was  satisfactory  to  the  state  and  municipal  officers, 
no  further  action  was  taken,  it  being  considered  that 
the  utility  liad  l)een  subjected  to  a  rather  heavy  ))enalty, 
wiiich  had  been  distributed  among  those  who  had  suffered 
from  the  failure  of  the  utility.  It  would  appear  tliat 
this  concrete  instance  shows  that,  while  the  Oregon  ndes 
do  not  in  so  many  words  mention  interruptions  to  service 
they  are  broad  enough  in  their  workings  to  cover  inter- 
rujjtions  to  service.  E.  W.  Morelaxd, 

Engineer,  Public  Service  Commission  of  Oregon. 

Salem,  Ore.,  Jan.  22,  1916. 

I  The  Rule  28  cited  by  Mr.  Moreland  states:  "Each 
water  utility  shall  maintain  sufficient  ])ressure  at  the  end 
of  its  services  to  supply  adequately  each  customer  con- 
nected, except  customers  who  have  specifically  agreed  to 
permit  interruptions  of  service. — Editor.] 
'^ 

Qraimtialgiff'  Stiftuict^s'e  isa  Rivets 

Sir— The  following  refers  to  your  editorial  on  the 
failure  of  the  Spokane  bridge:  In  1903  or  1904  a 
pin-connected  bridge  was  being  taken  down  on  one  of 
the  branch  lines  of  the  Canadian  Pacific  Ry.,  because 
it  was  too  light  for  the  traffic,  having  been  erected  some 
20  years  before.  As  on  other  old  bridges  that  were  taken 
down,  the  men  started  to  cut  out  the  rivets  with  an 
ordinary  cold-set,  but  found  that  they  could  do  better 
work  with  a  side-set,  as  iised  to  cut  out  modern  steel 
rivets.  The  heads  of  the  old  rivets  flew  off  ill  exactly 
the  same  manner  as  those  of  the  modern  steel  rivets. 

The  bridge  men  commented  on  this  fact.  ^Vllile  I 
admitted  the  difference  in  the  cutting  and  the  appear- 
ance of  the  break,  I  maintained  that  the  rivets  were  of 
iron,  which  led  to  so  much  discussion  that  the  bridge 
department  asked  for  samples  for  a  chemical  analysis. 
These  samples  were  broken  from  angle  bars  of  about  14 
in.  thickness  with  a  small  blacksmith  hannner  that  had 
been  used  for  testing  rivets,  and  only  a  few  blows  were 
required  to  break  off  a  corner.  In  no  case  was  it  neces- 
sary to  bend  the  metal  through  more  than  90°.  It  broke 
off  in  exactly  the  same  manner  as  zinc  and  showed  the 
same  granulated  structure.  The  chemical  analysis  proved 
that  the  material  was  iron. 

In  the  automobile  trade  it  is  well  known  that  axles, 
drive  shafts  and  crankshafts  l)reak  uiuler  certain  coiuli- 
tions,  and  the  cause  is  ascrii)ed  to  "crystallization"  due 
to  a  knock  in  the  engine  or  to  imperfect  lubrication. 

ClIAIiLES    D.    NOUTON. 

Sudbury,  Ont.,  Jan.  22,  1916. 


Water-Power  Development  in  the  West  is  hindered  more 
by  lack  of  a  market  for  the  power  when  developed  than  by 
the  existing  state  and  Federal  restrictions  according  to  tho 
annual  report  of  the  chief  of  the  Forest  .Service.  The  report 
says;  "With  rare  and  minor  exceptions,  existing  power  devel- 
opments in  the  Western  States  are  far  in  excess  of  market 
demands.  The  Forest  Service  is  being  constantly  importuned 
to  extend  periods  of  construction  on  power  permits  on  the 
plea  that  there  would  be  no  market  available  for  the  power 
if  the  project  were  developed." 
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S]  WOl'SJS  —  All  iiii/tntclfiili'd  ninifnll  i/uir  n 
runoff  that  orerlupped  lliis  poorlij  tlcsii/nvil  inn/ 
built  rock-fill  dnm.  itcpciulcul  on  a  rivclcd  alvcl- 
plnlc  diaphrmjm  for  water  tiijlitness.  In  a  few 
minutes  the  downstream  portion  of  tlie  rock  fill 
melted  away,  tlien  the  steel  diaphrac/m  was  torn 
from  the  top  downward  and  the  remainder  of  the 
dam  opened  Hke  a  pair  of  (/ales.  A  "wall  of 
water"  rushed  10  mi.  down-  the  valleij  in  J/S  min., 
causinff  the  loss  of  at  least  IJf  lives  and  properti/ 
damaf/e  of  $J-'>().(Uio. 

Tlic  Ijowim-  Otay  dam  of  the  Sail  Dieiio  water-supply 
was  eiiinpleted  in  Au.yiist,  l,S!»r,  liy  the  Southern  Cali- 
fornia Mountain  Water  Co.  and  was  subsequently  acquired 
by  the  city.  It  was  designed  by,  and  constructed  under 
the  direction  of,  E.  S.  Babcock,  at  that  time  president  of 
the  company.  It  was  located  at  the  head  of  a  rocky 
•iorge  2  mi.  in  length.  Above  the  dam  the  valley  spreads 
out  to  a  width  of  approximately  half  a  mile  and  covers 
an  area,  M'hen  filled  to  the  bottom  of  the  spillway,  of 
859  acres.  The  l)edrock  at  the  dam  site  is  a  porphyry 
formation  that  is  shattered  and  seamy. 

It  was  originally  jilanned  to  build  the  dam  of  masonry, 
and  foundations  were  laid  reaching  a  depth  of  38  ft. 
below  the  zero  contour  and  carried  up  to  a  height  of  12 
ft.,  where  the  top  length  was  85  ft.  When  the  -work  had 
proceeded  thus'  far,  it  was  decided  to  change  to  a  rock- 
fill  dam  with  a  steel  core,  or  diaphragm,  to  render  it 
water-tight. 

The  completed  dam  had  a  length  of  565  ft.  and  a 
height  of  130  ft.,  the  crest  being  at  a  mean  elevation 
of  482  ft.  above  sea  level.  It  was  originally  planned  to 
build  the  two  faces  of  the  dam  on  a  slope  of  2  to  1. 
This  plan  was  changed,  and  tlie  dam  as  constructed  had 


A.   Sll.KN  i"' 

dam.  The  major  porlion  of  the  fill  was  loosened  by  Hi,, 
explosion  of  I2,()()0  lb.  of  powder.  A  second  Itlast  supplied 
sullicient  rock  to  coni|)lete  tlie  dam.  This  material  was 
placed  by  means  of  a  Lidgerwood  cableway. 

TflVKTKI)    SiIKET-StEKL     I'l.ATI':     POIt    WATEIiTKillTN'ERR 

ill  fhc  construction  of  tlie  dia])liragm  an  angle  iron 
was  anchored  to  the  top  of  the  nmsoiiry  foundation  by 
1-in.  bolts,  the  vertical  member  being  punched  with  %- 
in.  rivet  holes  3  in.  c.  to  c,  to  which  were  attached  the 
bottom  of  the  i)lates  forming  the  steel  core.  The  plates 
were  5  ft.  wide,  ni/g  ft.  long  and  the  three  bottom 
courses  0.33  in.  thick.  Above  28  ft.  high  the  ])Iates  were 
Vi  in.  thick,  and  above  50  ft.  they  were  8  ft.  wide  and 
20  ft.  long.  The  steel  core  was  carried  to  an  elevation  of 
132  ft.  above  the  zero  contour.  The  plates  were  hot  riv- 
eted. A  single  row  of  %-in.  rivets  spaced  3  in.  c.  to  c. 
were  used. 

The  side  of  the  diaphragm  next  the  water  was  coated 
with  hot  asphalt  and  covered  with  a  layer  of  burlap.  A 
harder  grade  of  asphalt  was  subsequently  applied  over 
the  burlap,  and  the  whole  was  then  covered  by  a  rubble 
concrete  wall  2  ft.  thick,  with  the  steel  plate  in  the 
center.  The  form  boards  consisted  of  lx6-in.  boards  laid 
horizontally  and  backed  by  2x6-in.  posts.  These  forms 
were  left  in  position.  Owing  to  uneven  expansion  the 
steel  core  was  not  uniformly  in  the  center  of  the  concrete 
core  wall,  but  it  is  understood  that  in  all  cases  there  was 
at  least  6  in.  of  concrete  between  the  steel  and  the  outside 
of  the  wall.  The  core  wall  was  carried  into  the  side 
walls  in  a  trench  and  anchored  with  bolts  leaded  into 
the  bank. 

The  material  forming  the  fill  was  allowed  to  lie  as 
it  was  dumped  into  place.  The  amount  of  fine  material 
in  the  fill,  as  shown  by  the  examination  after  the  failure, 
was   much   greater  than   had   been   ordinarily   supposed. 


PORTION   OF   STEEL  CORE   IN   CANYON,   HALF   MILE 
BELOW    DAMSITE 


CANYON    IMMEDIATELY    BELOW    DAM,    SHOWING 
STRIPPING    ACTION    OP    WATER 


face  slopes  of  1  to  1,^  the  top  width  being  approximately 
12  ft.  Materials  for  the  dam  were  taken  from  a  quarry 
on  the  west  side  of  the  canon,  about  100  ft.  below  the 


♦Engineering  offices  of  J.  B.  Lippincott,  Los  Angeles,  Calif. 

•A  letter  from  Allen  Hazen,  dated  San  Francisco,  Feb.  9, 
states  that  after  study  of  his  photogiaphs  of  Oct.  27,  191.5 
(see  "Engineering  News,"  Feb.  3,  1916),  he  thinl<s  a  slope  of 
114   to  1  is  more  nearly  correct  than  1  to  1. — Editor. 


This  fill  was  carried  to  a  height  of  133  ft.  above  the 
zero  contour,  or  3  ft.  above  the  top  of  the  core  wall. 
Subsequent  settling  lowered  this  to  an  elevation  of  132 
ft.,  or  2  ft.  above  the  top  of  the  steel  core  wall,  its  posi- 
tion at  the  time  of  the  failure.  No  effort  was  made  to 
protect  the  lower  face  of  the  fill.  On  the  water  side  a 
boom  of  logs  chained  together  was  used  as  a  protection 
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against  wave  action.    (See   Fig.   5,   p.  2:58,   PJiu/inecring 
iVTew.sof  Fei).  3.) 

The  spillway,  built  of  concrete,  is  located  on  the  cast 
l)ank  and  has  a  width  of  37.9  ft.  at  the  bottom  and  41. .5 
ft.  at  the  top.  The  depth  is  8  ft.  It  has  a  uniform  slope 
of  0.00305.  The  capacity  when  running  full  is  approxi- 
mately 2,100  scc.-ft.,  after  allowing  for  entry  and  velocity 


spillway  was  probably  discharging  in  the  ncigiiborhood  of 
1,500  sec.-ft. 

The  rain  on  Jan.  27  was  extremely  iieavy,  ami  by  noon 
the  water  had  risen  .so  high  that  Mr.  Weuste,  in  charge 
at  the  dam,  deemed  it  advi.sable  to  open  the  outlet  gate. 
This  failed  to  check  the  rise,  and  it  was  realized  that 
the  dam   would    proi)ai)ly  be  overtopped    before  evening. 


WEST  ABUTMENT,   SHOWING   REMAINS  OF  STEEL, 
CORE   WALL, 


EAST    ABUTMENT,    SHOWING    REMAINS    OF    CORE 
WALL, 


jieads.  The  reservoir  has  a  tributary  drainage  area  of 
139  sq.nii,  and  there  are  published  records  of  flood  dis- 
charges of  100  sec.-ft.  per  sq.mi.  in  the  adjoining  Sweet- 
water drainage  basin. 

There  is  no  blowoff  provision  from  the  reservoir,  ex- 
cept through  the  outlet  tunnel,  -which  is  48  ft.  above  the 
zero  contour.  This  tunnel  is  1,150  ft.  long,  driven  through 
a  hardpan  and  cemented-gravel  material.  At  the  lower 
end  of  the  tunnel  there  is  a  Y-connection,  at  which  there 
is  a  48-in.  blowoff  gate  valve.  The  estimated  maximum 
discharge  of  this  blowoff,  with  a  head  of  water  to  the 
bottom  of  the  spillway,  is  approximately  400  sec.-ft.  Un- 
til the  recent  flood  the  water  had  never  been  higher  than 
15  ft.  below  the  bottom  of  the  spillway.  A  small  leak 
in  the  dam  discharged  approximately  25  miner's  inches. 
This  water  was  pumped  back  to  the  reservoir  by  a  i)ump 
located  at  the  foot  of  the  dam. 

The  storm  that  caused  the  failure  of  this  dam  was 
unprecedented  in  the  history  of  San  Diego.  The  mean 
total  annual  rainfall  for  a  65-yr.  period  is  9.57  in.  at 
San  Diego;  the  mean  for  the  same  period  for  the  month 
of  January  is  1.84  in.  The  total  rainfall  to  date  this 
season  is  10.89  in.  From  Jan.  15  to  20  there  was  regis- 
tered at  the  dam  5.60  in.  of  rain.  No  particular  damage 
to  the  countryside  resulted  from  this  rain.     From  Jan. 

20  to  24  inclusive  there  was  no  rain.  On  Jan.  25,  26 
and  27  there  was  3.54  in.  of  rainfall  at  the  dam.  On 
Jan.  27  the  United  States  Weather  Bureau  gage  at  San 
Diego  registered  2.19  in.  This  rain  did  great  damage, 
destroying  practically  all  the  bridges  in  the  coixnty,  ren- 
dering many  families  homeless  and  flooding  and  inundat- 
ing considerable  areas,  in  addition  to  the  loss  of  life  and 
destruction  of  property  caused  by  the  failure  of  the  dam. 

Prior  to  Jan.  15  the  water  surface  in  the  Otay  reser- 
voir was  96.5  ft.  above  zero  contour.     From  Jan.  16  to 

21  at  7  a.m.  it  had  risen  11.8  ft.  to  a  height  of  122  ft. 
8  in.  At  this  time,  water  began  to  run  over  the  spillway. 
From  Jan.  21  on,  the  level  continued  to  rise  in  spite 
of  the  discharge  through  the  spillway.  On  the  morning 
of  Jan.  27  the  reservoir  was  at  124  ft.  9  in.,  and  the 


Men  were  accordingly  disjiatched  to  warn  residents  in  the 
valley  to  move  to  higher  ground.  Word  to  this  effect 
was  also  sent  out  from  the  telephone  exchange  at  National 
City.  Most  of  the  inhabitants  took  advantage  of  this 
warning. 

At  4 :  45  p.m.  the  water  liad  reached  the  top  of  the 
dam  and  had  seeped  through  and  filled  the  boxes  that 
were  sunk  in  the  top  to  allow  an  examination  of  the  steel 
core.  Water  began  running  down  the  lower  face  on  the 
east  side  of  the  dam  at  approximately  4:  50  p.m.  About 
this  time  several  spouts  or  small  streams  of  water  ap- 
peared on  the  lower  face  of  the  dam,  in  one  instance 
loosening  a  large  boulder  which  rolled  down  to  the  bottom. 
From  this  time  on,  the  destruction  was  very  rapid.  The 
lower  face  of  the  fill  quickly  melted  away,  thus  removing 
the  support  from  the  core  wall.  At  5 :  05  p.m.  the  ten- 
sion was  so  great  that  the  steel  diaphragm  tore  from  the 
top  at  the  center,  and  the  dam  opened  outward  like  a 
pair  of  gates.  The  released  water  rushed  through  and 
filled  the  caiion.  to  a  point  approximately  20  ft.  below 
the  top  of  the  dam.  The  draw-down  area  extended  ])os- 
sibly  200  ft.  behind  the  dam.  It  required  21/2  hr.  for 
the  reservoir  to  empty. 

A  huge  wall  of  w'ater,  variously  described  as  from  6 
to  20  ft.  high,  rushed  down  the  valley,  covering  the  dis- 
tance from  the  damsite  to  Palm  City,  about  10  mi.,  in 
48  mill.,  carrying  all  before  it.  The  total  loss  of 
life  has  amounted  to  14  at  the  present  writing  (Feb.  8), 
but  there  are  still  several  persons  missing.  The  property 
damage  is  estimated  at  $250,000. 

Examination  of  Damsitk  and  Valley  Below 

A  thorough  examination  of  the  damsite  was  made  on 
Jan.  31  and  Feb.  1.  Practically  all  the  fill  was  washed 
completely  away.  The  steel  core  was  deposited  in  varying- 
sized  sections  along  the  valley,  a  large  part  being  found 
at  Palm  City,  10  mi.  below  the  dam.  The  core  wall  had 
torn  itself  loose  from  both  of  the  side  walls,  as  shown 
in  the  accompanying  photographs,  the  foundations  re- 
maining intact.     An  examination  of  the  bottom  was  im- 
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|U)ssil)lo,  as  wntor  lo  n  (li'i)lli  of  8  ft.  was  llowiiij,'  through 
a  ronstrictod  thaniicl  in  tlic  hottoin  of  the  canon. 

Tliroc-qnartcrs  of  a  mile  Ix-low  whoro  tlic  dam  had  stood 
a  piece  of  the  (liai)iira^nn  was  ol)s(>rvod,  to  wliicli  the  angln 
iron  forming;  the  Ijottoni  of  tlie  steel  phite  was  riveted, 
showing  that  the  extreme  Ijottom  had  heen  lorn  loose. 
On  the  west  side  hehind  Hie  remaining;  eore  wall  was  a 
small  ])art  of  the  (ill,  composed  of  rock  of  small  sizes, 
none  of  which  was  over  1V1>  ft-  i"  diameter,  and  grading 
fron\  that  to  coarse  gravel.  If  this  may  he  considered 
!i  fair  sami)le  of  the  remainder  of  tlie  fill,  it  is  easy  to 
understand  its  melting  away  as  rapidly  as  descrihed. 

The  canon  helow  the  dam,  ])ri()r  to  the  failure,  was 
considerahly  restricted  and  filled  with  large  houlders. 
Thi>  action  of  the  water  removed  all  the  loose  rock  and 
thoroughly  stripped  to  hedrock  hoth  sides  of  the  canon  as 
high  as  the  water  reached,  the  line  of  demarcation  heing 
clearly  defined.  The  stri])i>ing  was  done  in  a  most  thor- 
ough manner,  no  particle  of  soil  remaining  in  any  of 
the  niches  or  crevasses.  This  area  was  heavily  wooded 
with  hrush. 

An  interesting  feature  was  observed  in  that  for  half 
a  mile  below  the  dam  in  practically  every  pocket  or  niche 
in  the  rock  was  to  be  found  a  rivet  head.  An  examina- 
tion of  the  remaining  parts  of  the  steel  core  showed  it 
to  be  in  a  perfect  state  of  preservation,  no  rust  or  cor- 
rosion being  noticeable.  The  destruction  of  the  plate 
had  taken  place  for  the  most  part  along  the  riveted  seams, 
though  one  or  two  cases  in  which  the  sheets  had  torn  were 
observed. 

The  reservoir  above  the  dam  showed  a  deposit  of  silt 
to  a  depth  of  from  5  to  6  ft.  in  most  places,  through 
which  the  present  flow  of  the  river  is  cutting  a  chan- 
nel. The  amount  of  silt  deposited  cannot  be  taken  as 
a  fair  average  for  reservoirs  in  this  section  of  the  country, 
as  much  of  the  water  passing  into  the  reservoir  was  car- 
ried by  a  conduit  and  was  comparatively  clear. 

m 
OKbo  Ks^^is^eers  Discuss  Ros^^s 

Eoads  were  the  dominating  subject  at  tlie  annual  meet- 
ing of  the  Ohio  Engineering  Society,  Feb.  9  to  11,  1916, 
at  Columbus.  County  surveyors,  who  form  a  large  part 
of  the  membership  of  the  society,  made  up  the  bulk  of  the 
attendance.  The  welcoming  address  of  W.  0.  Thompson, 
president  of  Ohio  State  University,  early  introduced  the 
road  question  by  referring  to  the  absence  of  records  of 
road-building  methods  and  the  lack  of  experimental 
knowledge  of  road  endurance.  He  advocated  a  state  road- 
testing  laboratory. 

That  the  society  is  in  a  period  of  active  growth  is  due 
in  part  to  the  effect  of  the  recent  Cass  highway  law  in 
bettering  the  compensation  of  county  surveyors.  The  leg- 
islative committee  of  the  society  helped  put  this  law  into 
the  statutes  of  the  state,  and  one  result  of  this  action  is 
a  considerable  increase  of  county  surveyors  in  the  mem- 
bership. However,  the  society  includes  many  private  and 
corporation  engineers.  There  is  promise  that  the  repre- 
sentation of  this  part  of  the  profession  will  grow  and 
that  the  program  of  next  year's  meeting  will  correspond- 
ingly cover  engineering  subjects  other  than  roads. 

By  laying  the  brick  road  surfacing  on  the  foundation 
concrete  while  the  latter  is  still  green  and  unset — 
that  is,  within  a  few  minutes  after  placing  and  screeding 


the  concrete — the  town  of  Paris,  111.,  last  year  made  a 
sharp  rlivergeneo  from  cHlaltlished  lirick-road  building 
practice.  M.  B.  (ireenough,  instructor  Case  School  of 
Applied  Science,  (.'levehind,  Oiiio,  in  (lescril)ing  tiio  I'aris 
procedure,  put  these  roads  in  a  class  by  themselves  as 
"monolithic"  brick  pavements,  whih'  he  used  the  term 
"seniimonolithic"  to  descriiie  iirick  pavements  laid  on  a 
dry  cement-and-sand  cnsliion  coat  spread  on  top  of  a 
hardened  coiicrclc-  foundation. 

"Monolithic"   I'hick  Tavkmicnts 

The  essential  tool  used  in  the  I'aris  construction  is  .". 
double  templet,  or  screed,  which  strikes  off  the  founda- 
tion concrete  and  also  spreads  and  evens  a  cement-and- 
sand  intermediate  layer,  called  the  luting  layer.  The 
templet  consists  of  a  G-in.  I-beam  transverse  to  the  road 
as  front  edge,  and  a  channel  2  or  3  ft.  back  of  the  I-beam 
as  rear  edge.  The  templet  slides  on  top  of  steel  side  forms 
or  temporary  curbs;  it  is  hauled  forward  by  a  drum  on 
the  concrete  mixer,  "^llie  space  between  the  I-beam  and 
the  channel  is  filled  with  dry  sand  and  cement.  The 
channel  is  set  so  that  its  bottom  is  about  W  in.  higher 
than  tlie  bottom  of  the  T-beam.  AVlien  the  templet  is 
pulled  forward,  it  screeds  off  the  top  of  the  concrete 
placed  ahead  of  it  and  then  covers  the  concrete  with  a 
thin  layer  of  sand  and  cement. 

This  luting  layer  fills  all  irregularities  in  the  surface 
of  the  concrete  and  forms  a  smooth  bed  for  the  brick. 
The  bricks  are  laid  close  behind  the  templet.  As  the 
luting  layer  is  on  fresh  concrete,  it  quickly  absorbs  enough 
water  to  form  a  stiff  mortar,  bedding  the  brick  and  ce- 
menting them  down.  Rolling  with  a  light  hand  roller 
and  grouting  next  day  finish  the  pavement.  The  surface 
obtained  is  reported  to  be  unusually  even. 

J).  Moomaw,  Cuyahoga  County  road  engineer,  advanced 
some  original  ideas  in  discussion.  x\.iming  at  real  mono- 
lithic construction,  he  disapproves  of  the  dry  sand-aiid- 
cement  course  and  holds  that  a  well-mixed  mortar  should 
be  used.  The  concrete  base  should  have  a  deficiency  ratlier 
than  an  excess  of  coarse  aggregate,  so  that  ramming  will 
bring  mortar  to  the  surface  to  constitute  the  bonding 
course.  He  also  disapproves  of  omitting  the  concrete  edg- 
ing. In  Cuyahoga  County  the  edging,  made  monolithic 
with  the  foundation,  is  cheaper  per  unit  of  pavement  sur- 
face than  the  brick. 

CoXCRETE-riOAD  DEVELOPMENT   IX   LaKE   CoUXTY 

During  successive  years  concrete-road  construction  in 
Lake  County  has  gone  through  a  regular  development.  H. 
P.  Cumings,  county  surveyor,  Painesville,  gave  a  detailed 
record  of  the  work,  with  prices,  and  indicated  several  con- 
clusions from  experience  with  the  finished  pavements. 

The  most  recent  deduction  is  that  reinforcement  is  the 
only  means  of  preventing  cracking.  In  several  roads  con- 
tiguous pieces  of  reinforced  and  unreinforced  work  showed 
cracking  in  most  of  the  unreinforced  blocks,  the  cracks 
stopping  at  reinforced  blocks  in  all  cases.  Blocks  of  33 
ft.  are  the  regular  practice.  Armored  joints  are  pre- 
ferred. Difficulties  were  experienced  at  times  with  poor 
sand  in  the  concrete. 

County  and  township  duties  in  getting  in  shape  the 
earth,  gravel  and  macadam  local  roads  were  discussed  in 
two  strong  addresses.  F.  M.  Kennedy,  of  Washington, 
Ohio,  spoke  to  the  title  "Cooperation  the  Keynote  in  the 
Expenditure  of  the  Two-Mill  Levy."    Jesse  Tavlor,  presi- 
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flent  of  tlio  Oliio  (iood  Koads  Federation,  spoke  on  "Main- 
tenance and  Repair."  The  main  theme  of  both  speakers 
was  the  need  of  systematic  attention  to  the  minor  roads, 
unimproved  and  partly  improved.  The  great  extent  of 
road  improvement  under  the  state-aid  hiws  is  apt  to  bring 
al)out  neglect  of  the  minor  roads,  to  the  disadvantage  of 
the  loeal  popuhition. 

Mr.  Tavlor,  referring  to  tlie  likcHhood  that  some  county 
purvevors  may  neglect  road-maintenance  work  in  favor 
of  work  that  yields  special  com|)ensation,  went  so  far  as 
to  forecast  amendment  of  the  Cass  law  by  the  next  legis- 
lature in  the  direction  of  reducing  the  compensation  of 
county  surveyors. 

Other  papers  on  road  subjects  were :  "Glutrin  as  a 
Binder,"  bv  C.  J.  Knisely ;  "The  Penetration  Method 
of  Building  Bituminous  Roads,''  by  H.  B.  Stone;  "Road 
Legislation,"  by  Senator  Charles  C.  Cass;  "The  Ohio 
State  Highway  Department,"  by  Clinton  Cowen;  and 
"Does  a  Material  Salesman  Ever  Coerce  the  Public  Offi- 
cials or  the  Contractors  ?"  by  F.  W.  Patterson. 

Questions  in  Flood  Protkction'  and  Conservancy 

A  bold  attack  on  the  present  method  of  handling  flood 
protection  in  Ohio  (under  the  conservancy  law)  was  made 
bv  Prof.  C.  E.  Sherman,  dean  of  civil  engineering,  Ohio 
State  University,  Columbus.  His  address,  entitled  "Some 
Phases  of  Conservancy  Engineering,"  followed  the  gen- 
eral lines  of  the  elaborate  monograph  which  he  recently 
published,  "The  Ohio  Water  Problem,"  Ohio  State  Uni- 
versity Bulletin,  Xovember,  191.5.  The  speaker  asserted 
that  flood-protection  work,  planned  for  a  half-century 
emergency,  must  also  take  care  of  the  next  half-century's 
needs  as  to  rivers.  Water-supply,  power  and  transporta- 
tion are  chief  among  these  needs,  and  the  conservancy 
law  as  hitherto  interpreted  neglects  them  entirely.  The 
scarcity  of  water-supi)ly  sources  for  the  interior  cities 
of  the  state  is  a  problem  even  today,  and  the  search  for 
water  becomes  more  diffiiult  each  year. 

That  water  transportation  will  be  very  important  in 
the  future  was  discussed  rather  fully  by  the  speaker.  The 
basal  point  of  this  discussion  was  the  statement  that 
present  transportation  agencies  have  reached  the  limit  of 
their  possibilities  in  carrying  low-grade  freight  and  that 
water  routes  will  allow  cheaper  movement  of  bulk  freight. 

A  series  of  j^'ictures  was  displayed  to  show  the  great 
efficiency  of  sod  in  preventing  flood  scour.  A^arious  expe- 
riences ir,  Columbus  during  the  great  1913  flood  proved 
the  protective  value  of  sod.  Even  narrow  strips  acted  as 
perfect  protection  to  the  soil  below,  although  macadam 
roadways  were  completely  washed  out  close  alongside. 

Several  papers  of  general  engineering  interest  were  pre- 
sented :  E.  (i.  Bradbury  on  the  new  Akron  water  system ; 
G.  H.  Charls  on  "pure"  iron  ("Armco"  metal)  ;  D.  B. 
Luten  on  concrete  arch  bridges:  J.  M.  A'ance  on  bridge 
paints;  W.  A.  Stinchcomb  on  the  Cleveland  viaducts; 
Prof.  T.  J.  Snuill  on  engineering  failures;  and  C.  L. 
Bushcy   on    drainage   legislation. 

The  meeting  was  held  at  the  Ohio  State  University,  as 
was  that  of  last  year.  A  dinner  at  the  students'  club 
house,  the  Ohio  Union,  was  a  feature  of  the  gathering. 
The  support  of  the  university  was  recognized  in  the  elec- 
tion of  Prof.  Clyde  T.  Morris  as  president  of  the  society 
for  the  coming  year.  A.  R.  Taylor  was  elected  vice-presi- 
dent. John  Laylin,  of  Xorwalk,  was  reelected  sccretaiy 
and  treasurer. 


Miiaimesoftai  Eim^iBaeeiPS  Meet 

A  large  and  interested  gathering  of  both  local  and  out- 
of-town  engineers  marked  the  twenty-first  annual  meeting 
of  the  Minnesota  Surveyors  and  Engineers'  Society,  held 
at  St.  Paul,  Minn.,  Feb.  10  to  12.  One  session  was  held 
jointly  Avith  tlie  Civil  Engineers'  Society  of  St.  Paul, 
and  one  evening  the  state  society  met  with  the  Minnesota 
section  of  the  American  Society  of  Mechanical  Engineers 
to  hear  an  address  on  the  manufacture  of  portland  cement 
by  (Jco.  P.  Dickmann,  chief  chemist  of  the  Northwestern 
States  Portland  Cement  Co. 

Two  special  addresses  were  those  on  "The  Relations 
Between  the  Architect  and  the  Engineer,"  by  W.  C. 
Armstrong,  chief  engineer  of  the  St.  Paul  Union  Station 
Co.,  and  "Public  Duties  of  an  Engineering  Society,"  by 
F.  II.  Newell,  head  of  the  civil-engineering  department 
i)f  the  University  of  Illinois.  This  latter  address  fol- 
lowed the  annual  dinner,  in  which  the  Engineers'  Club 
of  Minneapolis  and  the  Engineers'  Society  of  St.  Paul 
participated. 

Drainage  and  road  construction  were  prominent  topics. 
A  paper  on  "Drainage  Surveying,"  by  J.  E.  Cole,  county 
engineer,  ]\I  orris,  ]\Iinn.,  referred  to  the  unsatisfactory 
method  of  assessing  benefits  for  drainage  where  there  are 
such  large  variations  in  benefits  derived.  In  the  discus- 
sion, stress  was  laid  upon  the  fact  that  lawyers  and  jutlges 
have  little  or  no  understanding  of  the  technical  features 
of  drainage  work  or  surveys — a  fact  that  accounts  for 
many  unsatisfactory  decisions  in  regard  to  assessments. 
Prof.  John  T.  Stewart,  State  Agricultural  College,  dealt 
with  drainage  engineering.  A  great  amount  of  drainage 
work  is  being  done,  and  there  are  immense  possibilities; 
but  a  good  part  of  the  earlier  work  has  been  done  with- 
out ]")roper  engineering  investigation  or  supervision,  and 
the  unsatisfactory  results  have  led  to  unfavorable  opin- 
ions in  the  rural  districts.  It  is  for  the  engineer  to 
educate  the  public  mind  in  this  direction  as  well  as  to 
carry  out  the  strictly  engineering  work. 

Papers  on  roads,  by  three  engineers  of  the  State  High- 
way Commission,  dealt  with  road  work  by  contract  and 
by  county  forces  and  gave  the  comparative  cost  of  hauling 
by  tractors  and  by  teams.  Two  papers  presented  the 
special  problems  of  streets  in  hilly  towns.  One  related 
to  sidewalks  and  curbs  on  steep  streets  and  sidehill 
streets,  and  the  other  to  the  conditions  at  street  inter- 
sections. Street  sprinkling  by  city  forces  at  Rochester, 
Minn.,  was  described  by  J.  C.  Utton,  city  engineer.  The 
work  proved  to  be  cheaper  than  by  contract,  and  a  notable 
result  was  that  complaints  practically  ceased. 

In  relation  to  water-supply  and  sewerage  work  the 
Committee  on  ^lunicipal  Affairs  pointed  out  that  con- 
struction and  maintenance  of  water-supply  systems  are 
often  without  proper  engineering  supervision,  and  that 
in  many  cases  the  installation  of  water  filters  is  the 
result  of  enterprising  salesnuiiiship  rather  than  scientific 
investigation  of  a  sanitary  problem.  For  w^ells  it  sug- 
gested also  the  advisability  of  making  a  watertight  joint 
between  the  well  casing  and  the  drop  pipe  as  a  sanitary 
precaution,  although  this  is  rarely  done.  In  the  past, 
sanitation  has  been  considered  largely  a  matter  for  the 
medical  jn-ofessidn  ;  but  the  engineer  is  ])robably  better 
qualified  to  deal  with  such  problems,  and  the  two  pro- 
fessions might  cooperate  more  in  future,  with  great  bene- 
fit to  the  public. 
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A  ivsolutiun  was  Milii|itri|  ii|iiiu.-.iiil;  IIh'  |irn|MPsil  luii  of 
the  Miniu'Sdta  Lfiifiiic  of  .Muni(i|nilitit's  to  a-L  Ihr  \r'/i>- 
laliirc  to  authorize  and  luakc  a|i|in)|triatioiis  for  an  cnui 
lU'criiii,'  stall'  of  llif  I'liivcrsity  Kxlciisioii  Di^isidii  to 
I'lii'iiisli  a(l\ic('  to  iiiniiicipalitics  in  rcj^ard  to  |iiililic  iitil- 
ilic-.  This  |ilaii  is  coiisKlrrrd  n iiiicccssary,  since  it,  would 
duiiliratc  uoik  already  coviTrd  hy  the  State  Board  of 
Health   and    Iho   State    llij;li\vay    Conimissiou. 

'I'lie  oHicers  for  1!)1()  are  as  J'oUows :  I'resident,  V. 
W.  MeKellip.  city  en;jineer.  l?aral)oo.  Wis.;  viee-|)resi(ieiit, 
B.  .).  WeynoMs,  (Iraiuaj^e  eufiineer,  Uedwood  Fails,  Minn.; 
secretary  and  treasurer,  W.  F.  Roseiiwald,  State  lli^di- 
way  Connnissiou,  St.  Paul,  Minn. 


eips(n)ii:a''s  IDecnsnoira   oira 


Jtidge 

In  the  case  of  Frank  A.  Bone  auainst  the  Board  of 
Connnissioners  of  ]\larion  County,  Indiana,  for  the 
infringement  of  United  States  ratcnt  No.  705,7)52  on  a 
reinforccd-eoncrote  retaining  wall,  Judge  A.  B.  Anderson, 
on  Jan.  2(5,  1916,  rendered  an  oral  opinion  dismissing 
the  bill  for  want  of  equity.  The  Bone  retaining-wall 
ease  m'rs  fully  discussed  in  Engineering  News,  Feb.  10, 
191(5,  p.  254.  To  complete  the  record,  Judge  Anderson's 
decision  is  reprinted  in  full  herewith: 

IN    THE    DISTRICT    COURT    OF    THE    UNITED    STATES, 
FOR   THE   DISTRICT   OF   INDIANA 
Frank  A.  Bone 

No.   7293.   In   Equity 


Board       of       Commissioners       of  | 
Marion  County,  Indiana,  et  al.    ^ 

Now,  when  I  started  into  the  hearing  of  this  case  and  it 
was  stated  to  me  that  the  Circuit  Court  of  Appeals  of  the 
Sixth  Circuit  had  upheld  this  patent  and  had  found  infringe- 
ment, I  thought  that  the  defendant  would  have  a  very  serious 
time  in  attempting  to  get  this  court  to  differ  from  that  court. 
I  believe  that  if  the  question  were  doubtful,  this  court  ought, 
in  the  interest  of  the  proper  administration  of  justice  and  the 
protection  of  the  rights  on  both  sides,  if  possible,  agree  with 
the  court  which  had  passed  upon  it  before.  But  it  is  perfectly 
evident  to  my  mind  that  the  very  foundation  of  the  decision 
of  the  Circuit  Court  of  Appeals,  as  well  as  the  foundation  of 
the  decision  of  the  district  court  from  which  that  case  was 
appealed,  was  wrong;  the  very  foundation  of  it  was  wrong. 
Gentlemen  may  go  out  from  here  with  the  absolute  conviction 
that  the  court  as  constituted  here  did  not  understand  this 
case;  but  I  am  very  firmly  convinced  either  that  the  matter 
was  not  fully  presented  to  the  district  judge  in  Cleveland  and 
that  the  record  was  not  as  fully  made  up  in  the  Court  of 
Appeals  as  it  is  here,  or  at  least  that  they  did  not  understand 
it — one  or  the  other. 

Now  this  man  has  set  out  here  what  his  invention  consists 
in.  I  notice  that  where  a  plaintiff  has  not  a  very  clear  ground 
to  stand  upon,  it  is  pretty  hard  to  get  him  to  tell  just  what 
the  invention  consists  of,  and  frequently  I  must  go  baclc  to  the 
patent  to  see  what  it  means.     Now  it  is  stated  here: 

My  invention  relates  to  improvements  in  retaining  walls 
for  abutments  of  bridges,  sea  walls,  banlts  of  streams,  em- 
bankments, cuts,  dams,  dry  docks  and  such  places  as  it  is 
desired  to  retain  earth  or  other  matter  permanently  in  place 
with  its  face  at  an  angle  nearer  vertical  than  it  would  nat- 
urally repose  when  exposed  to  the  action  of  the  elements  or 
gravity. 

This  is  to  what  his  invention   relates: 

The  said  invention  consists  principally  of  introducing  into 
masonry  of  concrete,  stone  or  brick  a  framework  of  steel  or 
iron  in  such  a  way  that  the  Whole  wall  is  so  much  strength- 
ened thereby  that  the  volume  of  the  masonry  may  be  greatly 
reduced,  and  yet  the  heiglit,  base  and  strength  against  over- 
turning, bulging  or  settling  will  still  be  ample. 

Then  he  says  further: 

The  object  (stability  with  reduced  volume)  Is  further 
■accomplished  by  the  peculiar  shape  of  the  cross-section  of  the 
wall  allowable. 

Of  course,  that  is  true.  Anybody  could  see  that.  Any  boy 
who  worked  with  mud  could  see  that  if  you  made  the  top  of 
a  wall  three  feet  and  the  bottom  two  feet  thick,  it  would  not 
be  as  strong  as  if  the  proportions  were  reversed.  So  a  man 
cannot  predicate  invention  upon  the  peculiar  shape  of  the 
cross-section  of  the  wall. 


Now,  llilM  caHc  Willi  before  JudKe  l>ay,  .ind  wliat  illd  ho 
di'ildf,'  Unfortunatily  for  these  Kentlciiii-n,  llie  rcuHona  are 
pul   111   willliiK.  and  I  boo  the  Judge's  name  Ih  Hlkned  to  It; 

'rill'  liiviTitloti  claimed  ridatoH  to  relaliilntf  wallH  or  Himilar 
NtiiiitureH   (IvHiKned    to   retain   earth    or   other   matter   In   place 
with  llH  face  al  an  nnKlo  near  vertical — 
he  meanH  nearer  vertical — 

than  II  would  naturally  maintain  aH  affecterl  liy  the  force  of 
gravity  and  llii'  action  of  Ihi-  <-li'mi-iilH,  and  the  Invention 
comhIhI.s  In  i-iiil.i'ilclliit;  In  iclaliiliiK  wallH  of  coiiciele,  Hlone  or 
brick  a  I'raiiH-  or  Hkelcloii  of  metal  arranged  In  certain  rcla- 
tloiiH   to   the  HtreHHes   which   the    wall    Ih   required   to   wIlhHtand. 

Now,  anybody  who  undcrHlandH  the  reinforcement  of  con- 
crete knows  that  from  the  very  bcKlnnlnK  of  that  art  the 
metal  was  arranKed  In  certain  rclatlon.s  to  the  streHses  that 
the  wall  was  required  to  withstand.     That  ouKht  to  be  so. 

The  object  Is  to  obtain  amiile  resistance  to  breakInK,  bulK- 
Ing,  overturning  or  Hettllng  with  a  smaller  volume  of  masonry 
than  would  be  re<iulred  for  the  ordinary  gravity  wall  of  equal 
strength  .-ind  Htablllly. 

The  object  of  every  wall  builder  Is  to  get  the  required  or 
desired  degree  of  strength  with  less  masonry. 

The  patent  describe.')  and  Illustrates  a  concrete  wall  con- 
Kisting  of  a  thin  vertical  wall  having  an  extended  heel  and 
toe  reinforced  In  the  uiirlght  portion  by  upright  metallic 
members  at  the  back  part  of  trie  wall,  and  in  the  heel  by 
metallic  members  extending  obliquely  along  the  ui)per  part 
and  In  the  toe  by  metallic  members  extending  transversely 
.along  the  bottom.  The  reinforcing  members  are  placed  near 
the  back  face  of  the  wall  and  heel  and  nearer  the  lower  face 
of  the  toe.     .     .     . 

This  wall  described  by  the  patent  uses  the  weight  of  the 
retained  material  to  retain  Itself;  while  in  the  gravity  wall, 
which  was  old  in  the  prior  art,  the  resistance  to  overturning 
is  the  wall  itself. 

Then  going  on   further: 

Considering  the  claims  of  the  patent,  and  the  testimony,  I 
am  of  the  opinion  that  Bone,  the  patentee,  was  the  first  to 
reinforce  the  retaining  wall  or  similar  wall  of  concrete  or 
masonry  in  such  a  manner  that  the  weight  of  the  retained 
material  would  be  utilized  to  impart  through  the  reinforcing 
members  tensile  resistance  to  the  stern  or  vertical  part  of  the 
wall,  thereby  fortifying  this  part  of  the  wall  against  breaking 
strains. 

And  we  now  know  in  the  light  of  the  evidence  in  this  case 
that  Bone  was  not  the  first  to  reinforce  the  retaining  wall  in 
such  manner  that  the  weight  of  the  retained  material  would 
be  utilized  to  impart  through  the  reinforcing  members  tensile 
resistance.  He  was  not  the  first  person  to  reinforce  a  retain- 
ing wall;  he  was  not  the  first  to  conceive  the  idea  of  a  rein- 
forced retaining  wall  which  was  so  shaped  and  constructed 
that  the  weight  of  the  earth  on  the  heel  of  the  wall  would 
withstand  the  pressure  of  the  dirt  or  the  earth  on  the  wall. 
He  was  not  the  first  to  do  it.  If  there  is  anything  that  is 
absolutely  demonstrated  by  the  evidence  in  this  case,  he  was 
not  the  first  to  do  what  Judge  Day  says  he  was  the  first  to  do, 
and  upon  that  he  predicates  his  opinion.  Now  it  may  be  that 
upon  tlie  record  before  Judge  Day,  Bone  was  the  first  person 
to  do  that.  So  far  as  the  record  in  this  case  is  concerned,  the 
absolute  converse  of  that  proposition  has  been  demonstrated. 

In  the  decision  of  that  case  in  the  Circuit  Court  of  Appeals 
for  the  Sixth  Circuit  the  claims  involved  are  the  same  as  in 
this  case,  plus  claim  No.  2.  There  the  claims  were  1,  2,  3,  5, 
16  and  17.     Now,  let  us  look  at  the  decision: 

In  the  present  more  or  less  familiar  state  of  the  rein- 
forced-concrete  art  the  impression  is  natural  that  there  cannot 
be  patentability  in  the  structure  of  these  claims;  but  the 
patent  was  issued  upon  an  application  filed  in  1899,  which  was 
a  renewal  of  an  application  in  189S,  and  Mr.  Bone's  idea  is 
shown  to  have  antedated  his  application. 

How  far  it  antedates  it,  there  is  not  anything  here  to  show. 

We  are  thus  carried  back  nearly  20  years.  The  record 
discloses  nothing  anticipating  the  substantial  thought  of  the 
patent. 

Now,  what  is  the  substantial  thought  of  the  patent? 

The  said  invention  consists  principally  of  introducing  into 
masonry  of  concrete,  stone  or  brick  a  framework  of  steel  or 
iron  in  such  a  way  that  the  whole  wall  is  so  much  strength- 
ened thereby  that  the  volume  of  the  masonry  may  be  greatly 
reduced,  and  yet  the  height,  base  and  strength  against  over- 
turning, bulging  or  settling  will  still  be  ample. 

The  record  in  this  case  shows  a  number  of  things  to  antici- 
pate that  substantial  thought.  The  court  goes  on  and  evi- 
dently had  in  mind  the  distinction  between  a  gravity  wall  and 
this  wall: 

Masonry  or  concrete  retaining  walls  were  deep  and  heavy, 
and  maintained  by  gravity  in  their  resistance  against  a  hori- 
zontal stress.  There  was  no  occasion  for  reinforcement.  Sus- 
taining walls  had  been  built  of  concrete  with  vertical  rein- 
forcement; but  they  were  maintained  against  side  strain  by 
crossties  or  beams,  without  which  they  might  tip  over.  If  the 
prior  art  had  shown  a  structure  intended  for  a  retaining  wall 
and  having  a  heel  such  that  the  weight  of  the  earth  thereon 
would  tend  to  keep  the  wall  erect,  it  might  be  difficult  to  find 
invention  in  merelv  adding  the  form  of  reinforcement  most 
suitable  to  create  the  desired  tensile  strength;  but  we  find  no 
such  earlier  structures. 

Now  the  evidence  in  this  case  shows  a  number  of  such 
earlier  structures,  and  so  the  very  foundation  of  this  opinion 
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is   taken   away   by   the   evidence    in    this    case,    assuming    that 
the  decision  was  based  ui)on  the  record  as  it  was  there. 

On  the  application  for  a  rehearing,  where  the  court  de- 
clined to  direct  the  court  below  to  open  the  case  to  permit  the 
defendant  below  to  put  in  a  certain  German  patent  after 
deciding  that  there  was  no  satisfactory  excuse  for  not  pro- 
ducing the  proof  in  due  time,  the  court  went  on  and  said: 

While  the  new  reference  (if  it  passed  the  limits  of  mere 
sucgestion  or  unsuccessful  experiment)  would  be  distinctly 
nertlnent  upon  the  issue  of  invention,  and  if  properly  proved 
In  inother  case  should  receive  careful  consideration,  it  Is  not 
80  demonstrative  of  error  in  the  result  already  reached  as  to 
require  Its  reception. 

So  the  court  did  not  have  before  it  the  evidence  either  on 
the  petition  for  a  rehearing  or  on  the  original  hearing,  that 
this  court  has  on  the  state  of  tho  prior  ait. 

There  Is  shown  here  beyond  any  question  whatever  retain- 
ing walls,  anticipations  of  retaining  walls,  publications  and 
descriptions  of  them  which  are  of  the  cantilever  type.  One 
where  the  vertical  bar  is  held  in  a  vertical  position  by  the 
weight  of  the  earth  upon  the  horizontal  part  of  it,  or  the  lieel 
of  It  held  by  the  weight  of  the  earth  which  is  to  be  retained, 
and  those  various  retaining  walls  of  that  kind,  oi>erating  in 
that  way,  are  shown  to  be.  reinforced  in  various  ways.  So  far 
as  the  shapes  are  concerned,  they  use  various  diversified 
shapes  that  are  shown  by  this  patentee.  Take  one  of  these 
exhibits  which  has  the  counterfort  form.  Take  this  model, 
for  example.  There  is  foreshadowed  the  very  idea  of  the  slant 
up.  The  character  of  the  top  there  is  the  same,  or  it  may  be 
carried  to  a  place  not  so  near  the  top,  and  if  this  is  a  correct 
representation  of  the  patent,  the  model  here  discloses  it  in 
detail. 

When  we  come  to  the  Stowell  and  Cunningham  device,  I 
cannot  see  how  that  is  not  a  complete  anticipation  of  every- 
thing this  man  did  except  it  be  that  his  ijatent  is  to  be  limited 
to  the  particular  form  which  lie  shows  for  his  framework. 
There  is  a  retaining  wall  of  concrete,  with  a  framework  of 
steel  or  iron,  introduced  into  the  concrete  in  such  a  way  that 
the  whole  wall  is  much  strengthened,  and  so  much  strength- 
ened that  the  amount  of  material  is  much  reduced.  There  is 
the  model.  How  could  any  court  understand  this  art,  and 
understand  what  the  patentee  claims,  and  understand  the 
Stowell  and  Cunningham  patent  and  find  that  it  does  not 
anticipate,  is  beyond  my  comprehension. 

I  assume  that  this  Stowell  and  Cunningham  patent  was  in 
some  of  these  cases,  but  it  is  not  necessary  for  me  to  hold 
that  this  patent  is  invalid  in  order  to  come  to  the  conclusion, 
or  reach  the  conclusion  that  I  have  to  reach  in  this  case.  It 
may  be  valid,  but  if  so,  I  do  not  think  much  can  be  said  on 
that  theory.  If  so,  the  only  thing  this  man  did  was  to  devise 
a  framework  and  embed  it  in  concrete,  and  if  you  want  to 
carry  it  forward,  there  is  the  method  in  which  it  should  be 
embedded,  in  the  sense  that  it  was  a  framework  put  up  first 
and  the  concrete  poured  in  afterward.  Now,  I  think  it  is  going 
a  long  way  to  assert  that  what  the  defendants  did  is  an  in- 
fringement of  this  patent  on  either  ground;  and  inasmuch  as 
I  am  a  mere  examining  magistrate  and  inasmuch  as  the  de- 
feated party  usually  thinks  that  the  trial  court  knows  nothing 
about  it  and  that  he  will  go  to  a  court  that  does  understand 
it,  I  will  dismiss  this  bill  for  want  of  equity.  The  record  will 
show  the  bill  dismissed  for  want  of  equity. 


Mew  PiPcBsndleimtt  ®f  tilh©  Csisasidlmim 

George  Eric  Duggan  was  born  in  Toronto,  Canada,  in 
1862  and  was  educated  at  Upper  Canada  College,  Tor- 
onto, and  at  the  School  of  Practical  Science,  Toronto 
University.  In  1884  he  joined  the  Canadian  Pacific  Ey. 
and  was  assigned  to  location  work  on  the  mountain  divi- 
sion. He  remained  with  the  railway  until  the  end  of 
1885,  before  which  time  he  had  been  assigned  to  the 
drawing  office  and  placed  in  charge  of  the  division  of 
bridge  erection  and  of  a  section  of  grading. 

In  January,  1886,  he  entered  the  drawing  office  of  the 
Dominion  Bridge  Co. — of  which  tliirty  years  later 
he  became  General  ^lanager — becoming  Chief  Drafts- 
man in  1889  and  Chief  Engineer  in  1891,  which  position 
he  held  until  the  end  of  1901.  During  this  period  the 
company  erected  a  number  of  Canadian  bridges,  including 
the  first  Coteau  bridge,  the  Grand  Narrows  and  St.  Mary's 
Pivcr  bridges,  the  Inter-Provincial  bridge  at  Ottawa,  the 


swiiigl)ridge  and  the  emergency  dam  at  Sault  Ste.  Marie, 
Out.,  as  well  as  the  first  Canadian  hydraulic  lift-lock, 
on  the  Trent  Canal,  at  Peterboro,  a  structure  still  cited 
as  a  model  in  its  field. 

He  went  to  Sydney,  N.  S.,  in  January,  1902,  to  become 
assistant  to  the  president  of  tiie  Dominion  Iron  and 
Steel  Co.  and  of  the  Dominion  Coal  Co.  A  considerable 
amount  of  civil-engineering  work  was  then  being  prose- 
cuted by  both  companies,  and  Mr.  Duggan  was  placed 
in  charge  of  it.  In  1907  he  became  Third  Vice-Presi- 
dent of  both  companies,  and  in  1905,  wlien  the  companies 
separated,  he  was  appointed  Second  Vice-President  and 
General  ]\Ianager  of  the  Dominion  Coal  Co.,  remaining 
in  that  capacity  until  1910.  He  was  responsible  for  the 
engineering  work  of  the  Dominion  Coal  Co.  and  for  the 
opening  of  a  number  of  new  mines,  the  construction  of 


GEORGE    ERIC    DUGGAN 

docks  and  unloading  plants  and  the  extension  and  opera- 
tion of  the  company's  railway  service. 

In  1910  Mr.  Duggan  returned  to  the  Dominion  Bridge 
Co.  as  Chief  Engineer,  in  which  capacity  he  was  respon- 
sible for  the  preparation  of  the  design  for  the  new  Quel)ec 
Bridge,  for  wliich  tenders  were  being  prepared  at  the  time 
he  became  Cliief  Engineer.  In  1912  he  was  appointed 
Vice-President  and  General  Manager  of  the  Dominion 
Bridge  Co.  and  Chief  Engineer  of  the  St.  Lawrence 
Bridge  Co.,  a  company  wliich  formed  to  bid  on  the  super- 
structure of  the  new  Quebec  Bridge  and  which  was 
awarded  that  contract.  He  has  continued  actively  since 
then  in  the  great  work  of  building  this  bridge. 
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Mllitary-£ir&^iir&eeii*aim^  ILec&Tiares 

Tho  series  of  lectures  on  military  eiif,'iiu'eriiifj,  started 
Feb.  14  in  New  York  City  iiiuler  the  auspices  of  a  coin- 
mitteo  of  the  national  societies  of  civil,  mechanical, 
niininj;  and  electrical  en<;ineers,  drew  out  a  crowd  that 
far  exceeded  the  dreams  of  the  ])romoters.  Tlio  advance 
refjistration  was  so  heavy  that  ticket  admission  was  put 
on  and  a  i)arallel  session  arranjjed.  The  nuiin  auditorium 
of  the  Enginet-riufj  Societies'  Buildinjr  was  filled;  there 
were  about  500  in  the  small  auditorium,  and  some  700 
were  turned  away.  The  lectures  will  continue  for  six 
Monday  evenings. 

The  "first  lecture,  l)y  Capt.  T.  M.  Robins,  Corps  of 
Engineers,  U.  S.  A.,  was  a  general  exposition  of  the 
function  of  engineer  troops,  with  particular  reference  to 
services  for  which  civilian  engineers  might  prepare. 
Summed  u]),  the  duties  of  this  force  are  to  protect  the 
line  troo])s  l)y  equipment  and  works,  to  provide  maximum 
comfort,  to  construct  and  operate  transportation  facili- 
ties, and — not  the  least — to  engage  in  active  combat.  A 
complete  military  training  was  lield  up  as  essential,  both 
because  of  the  .necessity  of  active  fighting  and  for  the 
knowledge  of  military  requirements  needed  for  the  proper 
course  of  engineering  operations. 

Under  the  existing  American  army  organization  there 
are  five  battalions  of  engineers  for  each  army  division  of 
r)0,000  men.  In  Europe  the  ratio  of  engineers  to  in- 
fantry is  6% — double  that  here.  If  a  trained  force  of 
500,000  men  was  decided  on  for  defense  in  this  country, 
there  would  have  to  be  about  1,200  officers,  8,000  non- 
commissioned officers  and  28,000  enlisted  engineers.  Offi- 
cers and  noncoms.,  it  was  said,  would  have  to  be  good 
technical  men  with  adequate  military  training.  There 
are  now  248  engineer  officers  and  19,000  troops  in  the 
legular  army,  with  60  officers  and  1,500  men  in  the 
National  Guard. 

Captain  Eobins  described  the  Avork  of  the  army 
engineer  in  action  as  having  very  few  of  the  ordinary 
construction  and  municipal  features.  However,  it  is 
essentially  only  the  engineering  of  civil  life  adapted  to 
military  necessities.  The  activities  of  all  sorts  of  engi- 
neers are  embraced  in  surveying,  mapping,  reconnois- 
sance,  trenching,  tunneling,  mining,  sapping,  lighting 
camps  and  battlefields,  building  and  maintaining  coast 
fortifications,  keeping  telephone,  telegraph  and  wireless 
communication  open  (the  work  of  the  signpl  corps  rather 
than  the  engineer  troops),  field  bridge  building,  main- 
taining roads  and  bridges  between  railway  heads  and 
troops  in  the  front  line,  construction  and  operation  of 
railways  in  the  danger  zone,  etc.  The  younger  and  more 
vigorous  men  would  belong  to  the  pioneer  and  pontoon 
field  forces,  while  the  older  men  might  be  expected  to 
serve  in  the  seacoast  fortifications,  along  the  lines  of 
communication,  on  interior  defensive  works  and  on  supply- 
depot  and  material-inspection  details.     For   every   such 


vvork  ;uli'(|iiiitc   mililiiry   training   is  an   essential   acconi- 
paninient  of  technical  ability. 

The  remaining  lectures  will  Ix;  Ijy  Capts.  10.  I).  Ardery, 
If.  T.  Coiner  and  T.  M.  i{ol)ins,  Cor])s  of  Engineers,  IJ. 
S.  A.,  and  will  take  up  more  in  detail:  (t)  Uecon- 
noissance,  mapping,  surveying,  ])hotography ;  (2)  field 
fortifications,  sieges  and  demolitions;  {'.])  sea-coast  de- 
fenses and  battlefield  illumination;  (1)  roads,  bridges, 
ferries,  and  fords;  (5)  cam])s  and  cantonments,  general 
construction,  i)iil)lic  engineering  works  of  a  military  na- 
ture;  (<>)    railways  under  military  control. 

ElectiTHCSill  EiragaBiieers  Sti\ifldlyiin|( 
I(irasttatl^fte''s  FuairactlHoiiiis 

What  is  the  proper  function  of  the  American  Insti- 
tute of  Electrical  lOngineers?  Does  the  rapid  increase 
in  technical  knowledge  and  the  increase  in  the  numl)er 
of  s])ecialists  demand  a  readjustment  of  the  society's 
organization  and  activities?  Such  were  the  questions 
propounded  to  the  membership  at  the  midwinter  con- 
vention in  New  York  on  Feb.  8  by  the  ])aper  of  D.  B. 
Rushmore,  "The  Institute  and  the  Technical  Com- 
mittees." 

For  numy  years  the  institute  had  no  technical  commit- 
tees at  all ;  now  it  has  14 — on  power  stations,  transmis- 
sion, railways,  protective  apparatus,  lighting,  telegraphy 
and.  telephony,  marine  work,  electrochemistry,  electro- 
physics,  industrial  power,  records  and  appraisals,  educa- 
tion, mining  and  the  iron  and  steel  industry.  These 
committees  have  not  been  established  in  accordance  with 
any  general  plan  and  do  not  sulidivide  the  field  of 
electrical  engineering  as  was  done  in  connection  with 
the  recent  International  Electrical  Congress. 

It  was  reported  that  tlie  institute  could  not  on  present 
lines  continue  to  supply  the  needs  of  the  members  for 
information  along  their  special  lines  and  that  some  modi- 
fication must  be  brought  about  or  there  would  be  an 
increasing  number  of  auxiliary  societies  of  special  in- 
terest. Twenty-eight  societies  were  named  as  duplicating 
the  work  of  the  institute  in  part. 

Some  of  the  other  important  questions  involved  were 
as  to  the  desirability  of  technical  committees  developing 
engineering  handbooks  on  particular  fields ;  the  presen- 
tation of  annual  reports  from  technical  committees  out- 
lining the  special  developments  of  tlie  year  in  the  several 
fields ;  the  development  of  technical  sections  within  the 
institute  along  lines  of  distinct  division;  bringing  back 
to  the  institute  a  special  organization  covering  special 
divisions  of  the  electrical  field;  the  possibility  of  a  cen- 
tral organization  wherein  all  engineering  societies  could 
be  brought  together;  the  definition  of  activities  of  the 
several  engineering  societies  now  overlapping;  proper 
and  permanent  relationships  between  the  institute  and 
commercial  organizations  like  the  electric-light  and  rail- 
way associations.  The  paper  presented  no  plan,  made  no 
arguments  for  particular  plans,  but  stopped  with  the 
presentation  of  the  problem. 


February  IT,  I!) Hi 


EN(i  I  N  E  KRINd      XKWS 


341 


The  discussion  sliowed  the  wi(h'st  possihk'  ninj^e  of 
views,  some  iioldiiig'  tliat  the  institute  should  confine  itself 
to  the  more  scientific  aspects,  while  others  would  make 
the  institute's  topics  as  broad  as  possible ;  some  saw  no 
danger  in  encouraging  special  societies.  The  president, 
J.  J.  Carty,  reported  that  there  were  no  data  at  all  on 
present  conditions  or  on  the  desires  of  the  members,  so 
that  the  problem  could  not  yet  be  well  defined.  He 
urged  the  collection  of  data,  just  as  in  takin-i-  uj)  any 
engineering  problem. 


ISltsinniHiraatlnEa 


The  midwinter  convention  of  tlic  Illuminating  Engi- 
neering Society,  held  at  New  York  City,  Feb.  10  and  11, 
was  liiade  a  celebration  of  the  tenth  year  in  the  life  of 
the  .society.  The  opening  session  was  devoted  to  a  series 
of  notable  addresses  by  Hon.  J.  P.  Mitchel,  mayor  of 
New  York  City;  Dr.  A.  E.  Kennelly,  of  Harvard  Uni- 
versity; Dr.  C.  C.  Stcinmetz,  president  of  the  society, 
of  Schenectady;  L.  B.  Marks,  the  first  president  of  the 
society,  of  New  Y'ork  City;  Prof.  Hugo  ]\Iuensterberg, 
psychologist,  of  Harvard  University;  C.  E.  Lamb,  archi- 
tect, of  New  Y'ork  City;  and  Dr.  F.  P.  Lewis,  physiolo- 
gist, of  Buffalo. 

These  addresses  reviewed  progress  in  the  many  fields 
which  improved  lighting  touches.  ^Ir.  Marks,  in  a  his- 
torical review,  showed  how  tlie  membership  had  increased 
to  over  1,500  in  10  yr.,  gathering  in  a  harmonious  aggre- 
gation electrical  and  gas  engineers,  architects',  decorators, 
fixture  designers  and  manufacturers,  physiologists  and 
psychologists.  The  society  has  printed  some  8,000  pages 
of  proceedings,  covering  all  phases  of  the  science  and 
art  of  good  lighting. 

A  notable  feature  of  the  convention  was  a  banquet  at 
which  honorary  membership  was  conferred  on  Thomas  A. 
Edison.  One  evening  session  was  given  \\-p  to  a  lecture 
by  W.  d'A.  Evan,  of  Schenectady,  tlic  designer  of  the 
lighting  features  of  the  Panama-Pacific  E.\]M)sitiou.  A 
technical  program  was  also  presented. 


Ohio  State  University 

Eesearch  professorships  are  to  be  established,  according 
to  a  recent  vote  of  the  board  of  trustees  on  a  suggestion 
of  President  W.  0.  Tiiom])son.  The  research  professors 
W'ill  be  relieved  of  all,  or  nearly  all,  instruction  duties 
and  will  follow  research  Avork  in  their  special  subjects 
for  the  benefit  of  the  state.  To  begin  with,  five  or  six 
such  professorships  may  be  established,  probably  includ- 
ing one  or  two  in  engineering. 

Ohio  State  University 

A  new  postgraduate  course  in  Public  Health  and  Sani- 
tation has  been  incori^rated  in  the  courses  of  study  of 
the  Ohio  State  University.  The  aim  of  the  study  is  to 
prepare  young  men  and  women  for  j)ublic-health  work 
in  Ohio  and  elsewhere;  to  fit  them  to  occupy  positions 
as  health  officers,  members  of  boards  of  health,  secretaries, 
agent.-,  or  in.spectors  of  health  organizations,  either  offi- 


cial or  voluntary.  To  do  tliis,  it  is  planned  to  give  a 
groundwork  of  sanitary  knowledge  by  instruction  in  tlie 
laboratories  and  by  lectures. 

University  of  Knoxvillk 
The  department  of  engineering  has  prepared  a  corre- 
spondence course  in  highway  and  bridge  construction  for 
county  engineers.  The  course  consists  of  20  lessons, 
prepared  bv  I'rof.  Corphul  Fergus,  and  is  supervised  by 
Prof.  Charles  E.  Ferris. 


HOTES 


A  CiMiflaicrntloii  in  nerKen,  .'Vorwny,  destroyed  a  thlid  of 
that  .seaport  on  the  night  of  Jan.  16.  The  property  damage 
is  estimated  at  .$!:">, 000, 000.  The  section  of  the  city  destroyed 
include.s  the  business  section,  several  hotels,  a  number  of 
schools,   the   dectric-liKhtinfr   plant,   etc. 

PlniiM  for  \\  liter- VVorkn  Iin|>rovement  at  Aberdeen,  Wash., 
to  cost  al)out  $-100,000,  an-  being  made  by  L.  D.  Kelsey,  city 
engineer.  It  is  expected  that  there  will  be  a  40-in.  wood- 
stave  supply  conduit,  that  bids  for  this  and  the  head  works 
will  1)6  received  durintt  tlie  coming  .sprinK  and  that  the  con- 
struction  of  this  part   nearly  completed   durinp   i;"16. 

.Vlaliiima  Water-PoHer  t'onilcmnatUiii  StatuteH  were  de- 
clared constitutional  by  the  United  States  .Supreme  Court  on 
Jan.  24.  The  suit  was  brought  by  the  Alabama  Interstate 
Power  Co.,  of  Birmingham,  to  condemn  certain  lands  on  the 
Tallapoosa  River.  Justice  Holmes  stated  that  the  objection 
that  the  purpose  is  not  a  public  one  is  not  valid,  because  "to 
gather  the  streams  from  waste"  in  order  to  produce  and  sell 
power   is   a   i)nblic   benefit. 

The  FalMe  RIoek-SiKiinl  Indication  that  caused  the  collision 
of  a  passenger  and  a  freight  train  on  the  Nashville,  Chatta- 
nooga &  St.  Louis  Ry.  near  Cowan.  Tenn.,  on  Dec.  23,  191.'> 
(see  "Engineering  News,"  Jan.  6.  1916,  p.  4,")),  has  been  inves- 
tigated by  the  Division  of  Safety,  Interstate  Commerce 
Commission.  A  report  has  just  been  made  by  H.  W.  Belnap. 
At  the  point  of  the  accident  there  is  a  siding  controlled  by 
electric  three-position  block  signals.  The  parallel  Western 
Union  telegraph  lines  and  the  signal  wires  were  being  moved. 
A  grounded  signal  wire  and  a  cross  with  the  telegraph  lines 
are  charged  with  responsibility  for  the  foreign  current  that 
held  the  signal  falsely  at  "clear."  This  is  the  first  such  acci- 
dent  reported   to   the   commission. 

A  Bronxe  Memorial  Tnhlet  of  the  late  George  Westing- 
house,  founder  of  the  numeious  industries  bearing  his  name, 
was  presented  to  the  Westinghouse  Electric  and  Manufactur- 
ing Co.  by  the  Veteran  Employees'  Association  of  that  com- 
pany at  its  third  annual  banquet,  held  on  Jan.  29  in  the  Fort 
Pitt  Hotel,  Pittsburgh.  This  organization  is  three  years  old 
and  is  composed  of  men  who  have  been  in  the  employ  of  the 
comp.any  for  20  ye.ars  or  longer.  About  450  were  present  at 
the  banquet.  President  I.  De  Kaiser  made  the  opening  address 
and  introduced  the  toastmaster,  John  K.  Bonham.  The  me- 
morial tablet  is  approximately  4xS  ft.,  made  of  solid  cast 
bronze,  and  weighs  300  lb.  It  shows  a  true  bas-relief  like- 
ness of  Mr.  Westinghouse  and  bears  the  inscription.  "George 
Westinghouse,  Master  Workman,  Inventor,  Founder,  Organ- 
izer, 1S46-1914."  It  will  be  placed  in  the  reception  room  of 
the    East    PittsbiiiBh    works   of   the   company. 

.AilniiHHion  to  nu  I'^nKlnerrine  Surlety  as  a  legal  right  was 
involved  in  a  suit  just  decided  in  New  York  City.  Nora  Stan- 
ton Blatch  brought  suit  against  the  American  Society  of  Civil 
Engineers  to  compel  her  admission  to  the  grade  of  associate 
member.  Mrs.  Blatch  is  a  graduate  from  the  civil-engineer- 
ing course  of  Cornell  University  and  was  admitted  to  the 
society  as  a  junior  in  1906.  Under  the  society's  constitution 
a  Junior  reaching  the  age  of  22  years  ceases  connection  with 
the  society  unless  he  has  been  previously  transferred  to  a 
higher  grade.  According  to  the  brief  submitted  by  the  attor- 
ney for  the  plaintiff,  Roger  Foster,  Mrs.  Blatch  applied  in 
1912  for  transfer  to  the  grade  of  associate  member,  but  her 
application  was  rejected,  a  resolution  of  the  board  being  cited 
In  connection  with  the  application  of  another  woman  for 
admission  to  the  society.  In  which  the  board  expressed  Its 
opinion  that  the  constitution  of  the  society  does  not  contem- 
plate the  admission  of  women.  On  Jan.  6,  191;').  Mrs.  Blatcli 
again  applied  for  transfer  to  the  .associate-membership  grade, 
and  she  claims  that  a  majority  of  the  board  voted  in  her  favor. 
According  to  the  society's  constitution,  election  to  member- 
ship is  by  letter  ballot  of  the  Board  of  Direction;  and  in  such 
letter   ballot   at   least   25   votes   must   be   cast,   and   :i    or   more 
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lU'Kiltlvo  VOtPH  oxc'hiili-  from  ilnlloii.  Mrs.  KIuU'Ii'h  uttoriicy 
biiHi'd  Ills  chief  iirKUiiit'iit  o.i  the  ilaliii  that  iiccuriliiiK  to  (hii 
rdii.stltutlon  thd  abovo  roslilclloii  applied  only  to  election  lo 
nit  inhor.ship  and  not  to  tranHfert)  from  one  Ki'ade  to  another, 
and  that  under  the  Kenerul  corporation  law  a  majority  of 
voieM  In  fnvor  of  the  tran.sfer  was  all  that  wan  required.  'J'he 
brief  of  tho  society's  attorney.  \V.  ('.  Itun.Non,  declared  th.U 
Mrs.  match's  application  for  asHoclate  menihershlp  had  been 
acted  on  In  accordance  with  the  society's  constitution;  and 
the  Judgment  of  a  court  should  not  be  substituted  for  tho 
JuilRment  of  the  society's  Hoard  of  Direction.  Th<!  JudKe  de- 
cided aKiilnst  the  iilalntlff,  saylnj?:  "I  know  of  no  aulhoilly 
In  this  court  to  direct  a  private  corporation  to  elect  or  admit 
any  member." 


Mr.  1>\  R.  I'erkins  has  been  elected  Engineer  in  CharKc  of 
Construction,  Dallas   (Tex.)   Southwestern  Traction   Co. 

Mr.  1!.  S.  Wathen,  M.  Am.  Soc.  C.  E.,  Consulting  Engineer. 
Dallas,  Te.\..  has  been  elected  Consulting  Engineer  of  the 
Dallas  Southwestern   Traction  Co. 

Mr.  R.  D.  Goodrich,  City  Engineer  of  Cheyenne,  Wye,  has 
been  appointed  Manager  of  Municipal  Public  Utilities,  under 
the  Board   of  I'ublic  Works,   of  Ypsilanti,   Mich. 

Mr.  S.  E.  Elmore,  formerly  Central  Sales  Manager  of  the 
Bucyrus  Co.,  of  South  Milwaukee,  Wis.,  has  been  made  Super- 
intendent of  the  Evansvllle  plant  of  the  company. 
.  Mr.  John  T.  Witt  has  been  elected  Chief  Engineer  of  the 
Dallas  (Tex.)  Southwestern  Traction  Co.  The  company  pro- 
poses to  construct  an  interurban  line  from  Dallas  to  Clebourne 
and  Glen  Rose. 

Mr.  George  Hogarth,  Assoc.  M.  Can.  Soc.  C.  E.,  formerly 
Assistant  Engineer  of  the  Department  of  Public  Works  of 
Ontario,  has  been  appointed  Chief  Engineer  of  the  Department 
of   Highways   of   the    Province   of   Ontario. 

Mr.  Oscar  E.  Thomson,  Consulting  Mechanical  Engineer, 
of  Phoenixville,  Penn.,  has  been  appointed  Mechanical  Engi- 
neer in  the  Hygiene  and  Engineering  Division  of  the  Penn- 
sylvania Department  of  Labor  and  Industry.  He  succeeds 
Richard  M.  Pennock,  Safety  Engineer  for  the  state  insurance 
board. 

Mr.  DeWitt  V.  Moore  recently  resigned  from  the  position 
of  District  Engineer  of  the  Central  District  of  the  Division  of 
Valuation  of  the  Interstate  Commerce  Commission,  with  head- 
quarters at  Chicago,  to  specialize  in  valuation  work  in  a 
consulting  capacity.  His  offices  are  in  the  Lytton  Building, 
Chicago,  111. 

Mr.  William  B.  Bennett,  M.  Am.  Soc.  C.  E.,  Consulting  Engi- 
neer, has  been  appointed  City  Engineer  of  Niagara  Falls,  N.  Y. 
Mr.  Bennett  was  formerly  connected  with  the  Hydraulic 
Power  Co.,  of  that  city.  He  will  continue  his  practice  as 
consulting  hydraulic  engineer  in  addition  to  the  duties  of  his 
new  appointment. 

Mr.  C.  G.  Elliott,  M.  Am.  Soc.  C.  E..  has  become  affiliated 
with  the  Harman  Engineering  Co.,  of  Peoria,  111.,  which  cor- 
poration will  hereafter  be  known  as  the  Elliott  &  Harman 
Engineering  Co.  Mr.  Elliott  will  be  in  charge  of  the  Eastern 
branch  office  of  the  company,  at  503  McLachlen  Building, 
Washington,  D.  C,  and  will  continue  his  practice  as  consult- 
ing drainage  engineer. 

Mr.  Lucius  T.  Berthe,  Assoc.  M.  Am.  Soc.  C.  E.,  of  Charles- 
ton, Mo.,  County  Surveyor  of  Mississippi  County,  has  been 
selected  as  engineer  in  charge  of  the  proposed  work  of  the 
new  drainage  district  in  the  Dog  Tooth  Bend  section  above 
Cairo,  111.  Mr.  Berthe  has  just  completed  improvements  in 
Mississippi  County  representing  an  outlay  of  $1,500,000.  The 
Dog  Tooth  Bend  improvements  are  to  protect  over  20,000  acres 
of  land  from  high  waters  and  will  also  reclaim  an  extensive 
area  of  swamp  land. 

Messrs.  Robert  Spurr  Weston,  M.  Am.  Soc.  C.  E.,  Consulting 
Sanitary  Engineer,  and  George  Arthur  Sampson,  Assoc.  M. 
Am.  Soc.  C.  E.,  Principal  Assistant  Engineer  to  Mr.  Weston, 
have  formed  a  partnership  under  the  name  of  Weston  &  Samp- 
son for  the  practice  of  engineering.  They  will  continue  to 
occupy  the  offices  at  14  Beacon  St.,  Boston,  Mass.,  where  they 
have  been  for  many  years.  Mr.  William  Wheeler,  M.  Am.  Soc. 
C.  E.,  will  cooperate  with  the  new  firm,  mainly  in  an  advisory 
capacity.  They  will  specialize  in  water-supply  and  purifica- 
tion, sewerage  and  sewage  disposal  and  the  disposal  of 
municipal  and  factory  wastes. 

Mr.  A.  N.  Johnson,  M.  Am.  Soc.  C.  E.,  recently  connected 
with    the    Bureau    of   Municipal    Research    of   New   York   City, 


IniH  been  apolnted  Consulting  Highway  Engineer  of  the  Ahho- 
elallon  of  American  Portland  Cement  Manufacturers,  with 
lieadiiuarters  In  the  new  olllces  of  the  iiHHoclallon  at  111  VVent 
Wawhlnglon  St.,  ChlcaRO,  111.  Mr.  J<din«oii  is  a  graduate  of 
Harvard  University.  Hi'  was  at  one  time  Third  AHBlHtant 
lOnglneer  of  tho  MassachUHeltH  Highway  Department  and  was 
.Stale  Highway  Knglnier  of  Maiyland  for  seven  yejirs.  He 
served  In  a  similar  capacity  for  eight  ycnrs  in  Hllnols  and 
was  for  u  year  Chief  Engineer  of  the  United  Htiites  Olllce  of 
I'ublic    Roads. 

Albert  il.  Sehrrxer,  president  of  tho  Scherzer  Rolling-Lift 
r.rldge  Co.,  of  Chicago,  and  wldidy  known  In  tho  engineering 
world  In  connection  with  th<!  Introduction  of  the  bascule  typo 
of  drawbridge,  was  killed,  Jan.  2S,  by  falling  down  an  elevator 
shaft  in  tho  Monadnock  Building,  (Chicago.  The  company 
has  its  offices  on  the  sixteenth  floor  and  keeps  a  number  of  Its 
books  and  papers  on  the  seventeenth  floor,  which  Is  used 
only  for  storage  and  service  purposes.  A  passage  to  the 
storeroom    opens    lo    the    elevators,    and    here    the    part    of   tht 


ALBERT    H.    SCHERZER 

shaft  where  Mr.  Scherzer  fell  was  closed  only  by  a  low  hand 
rail.  The  place  is  dimly  lighted.  A  few  minutes  previously 
Mr.  Scherzer  had  obtained  the  key  to  the  storeroom.  As  he 
was  apt  to  be  absent-minded  or  preoccupied,  the  assumption 
is  that  he  in  some  way  stumbled  and  fell  over  the  rail.  Mr. 
Scherzer  was  widely  known  in  the  engineering  world  for  his 
development  of  the  bascule  type  of  draw^bridge.  He  organized 
the  present  company  in  1S97  to  introduce  the  rolling-lift 
bascule  bridge,  which  had  been  invented  in  1893  by  his 
brother,  William  Scherzer,  a  consulting  engineer  of  Chicago. 
When  the  Metropolitan  Elevated  R.R.  wanted  to  build  its 
bridge  across  the  Chicago  River  it  was  found  impracticable  to 
use  a  swing  bridge,  as  it  was  between  the  two  existing  swing- 
bridges  at  Van  Buren  St.  and  Jackson  St.  William  Scherzer 
was  consulted  and  designed  the  rolling-lift  bridge,  which  was 
adopted;  but  he  died  before  the  completion  of  the  bridge  in 
1895.  Albert  H.  Scherzer  realized  the  possibilities  of  this 
new  type  of  bridge  and  patented  it.  In  1896  designs  were 
made  under  his  direction  for  different  structures,  including 
the  Vernon  Ave.  bridge  over  the  Harlem  River  at  New  York. 
He  made  a  close  study  of  bridge  design,  and  when  the  com- 
pany was  organized  he  was  prominent  in  its  technical  as 
well  as  in  its  commercial  department.  In  fact,  a  number  of 
the  improvements  and  developments  were  due  to  his  ideas  and 
suggestions.  There  are  now  about  230  bridges  of  the  Scherzer 
type    in   service    or   under   construction,   many   of   these    being 
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notable  structures  and  several  of  them  being  in  foreign  coun- 
tries. Mr.  Scherzer  was  particularly  proud  of  the  extensive 
and  widespread  use  of  his  bridges.  Of  late  years  he  had 
become  specially  interested  in  the  matter  of  waterways  and 
inland  navigation  and  had  given  less  attention  to  the  bridge 
and  to  the  affairs  of  the  company.  Albert  H.  Scherzer  was 
born  In  Peru,  HI-  in  1865.  After  going  through  the  high 
school,  he  went  to  .Switzerland  and  graduated  from  the  Tech- 
nical .School  at  Zurich.  In  1892  he  graduated  from  the  Union 
College  of  Law  at  Chicago,  and  then  practiced  law  until  his 
interest  was  attracted  to  the  possibilities  of  the  development 
of  the  bascule  bridge.  In  1902  he  married  Donna  G.  Adair,  of 
Xladi-sonville,  Ohio,  Who  survives  him.     They  had  no  children. 


SriHimiiiliuuiiiiiiiinitMMtiiillMtimPiiiiiirniiiiiiritiriiiiiiiiriiniintiiniiiiiiiintiMiniiiuiiiiiiniiinMiiiiiiiiiiiHiiiiiiiitiMiiiiiiiiiiiii^ 

John  Humphrey  McCarthy,  a  railroad  builder  of  national 
reputation,  died  at  76  years  of  age  at  Little  Rock,  Ark.,  on 
Feb.  10.  Colonel  McCarthy  constructed  the  Missouri,  Kansas 
&  Texas;  Atchison,  Topeka  &  Santa  Vd;  Missouri  Pacific  and 
other  roads. 

John  H.  Gerrish,  President  of  the  Gerrish  Dredging  Co.  and 
formerly  Treasurer  of  the  Eastern  Dredging  Co.,  of  Boston, 
died  at  his  home  in  Melrose  Highlands,  Mass.,  on  Feb.  7,  at 
57  years  of  age.  In  his  connection  with  the  dredging  com- 
panies mentioned  Mr.  Gerrish  was  engaged  on  a  number  of 
the  larger  engineering  works  about  Boston,  including  the 
Charles  River  dam,  one  of  the  Commonwealth  piers  at  South 
Boston  and  the  Charles  River  embankment. 

Walter  Frank  Carr,  M.  Am.  Soc.  C.  E.,  Consulting  Engi- 
neer and  Manufacturers'  Agent,  of  Seattle,  Wash.,  died  at  his 
home  in  that  city  on  Feb.  3,  at  .55  yeais  of  age.  Mr.  Carr 
formerly  was  Superintendent  of  the  Track  Department  of  the 
Chicago  street  railways  and  as  Chief  Engineer  had  charge  of 
the  construction  of  the  Twin  City  electric  system  between 
St.  Paul  and  Minneapolis.  For  13  years  he  was  also  Chief 
Engineer  of  the  Falk  Co.,  of  Milwaukee,  Wis.  He  was  a  grad- 
uate of  the  Massachusetts  Institute  of  Technology,  class  of 
1884. 

Stevenson  Towle,  M.  Am.  Soc.  C.  E.,  for  18  years  Chief 
Engineer  of  the  Department  of  Sewers  of  New  York  City, 
died  at  Mamaroneck,  N.  Y.,  on  Feb.  14,  in  his  seventy-ninth 
year.  At  various  times  he  was  also  Park  Commissioner,  a 
member  of  the  first  Rapid  Transit  Commission,  a  member  of 
the  commission  that  laid  out  Long  Island  City  and  Consulting 
Engineer  of  the  Department  of  Health,  Department  of  Pave- 
ments and  the  Consolidated  Gas  Co.  He  was  born  at  Prince 
Bay,  Staten  Island,  N.  Y.,  and  was  a  graduate  of  the  College 
of  the  City  of  New  York. 

William  Jasper  Nicolls,  M.  Am.  Soc.  C.  E.,  engineer  and 
writer,  died  suddenly  at  Philadelphia  on  Feb.  14,  at  63  years 
of  age.  He  was  born  at  Camden,  N.  J.,  and  received  his 
education  in  the  Hill  School  at  Pottstown,  Penn.  In  1873  he 
was  appointed  Assistant  Engineer  of  the  Reading  Ry.  and  two 
years  later  became  Chief  Engineer  of  the  Pennsylvania  Steel 
Co.  He  was  appointed  in  1880  Chief  Engineer  of  the  Long 
Island  R.R.,  which  position  he  held  for  two  years,  and  then 
engaged  in  the  private  practice  of  mining  and  civil  engineer- 
ing. He  studied  and  wrote  extensively  on  the  subjects  of  coal 
mining  and   railroad   construction. 


EHGnHEERHHQ  SOCHETEES 


COMING   MEETINGS 
NINTH  CHICAGO  CEMENT   SHOW. 

Feb.  12-19.  First  Infantry  Armory  and  Coliseum.  Secy., 
R.  F.  Hall,  208  South  La  Salle  St.,   Chicago,  111. 

CONNECTICUT   SOCIETY   OF   CIVIL   ENGINEERS. 

Feb.  14-15.  Annual  meeting  at  New  Haven.  Secy.,  J.  Fred- 
erick Jackson,  Chamber  of  Commerce  Bldg.,  New  Haven, 
Conn. 

BUILDING    INSPECTORS'    CONFERENCE. 

Feb.  14-15.  In  Chicago.  Secy.,  S.  J.  Williams,  Madison, 
Wis. 

AMERICAN  CONCRETE  INSTITUTE. 

Feb.  14-17.  Annual  convention  in  Chicago.  Secy.,  John  M. 
Goodell,   1418   Walnut   St.,    Philadelphia,    I'enn. 

AMERICAN  INSTITUTE  OF  MINING   ENGINERR.S. 

*eb.  14-17.  Annual  meeting  in  New  York  Citv.  Secy., 
Bradley  Stoughton,   29   W.   39th  St.,  New   York   City. 

A^OCIATION   OF   ONTARIO   LAND    SURVEYORS. 

Feb.  15.  Annual  meeting  in  Toronto,  Can.  Secy.,  L.  V. 
Rorke.  Parliament   Building,   Toronto,   Ont. 


SECOND  NATIONAL  CONFERENCE  ON  CONCRETE  ROAD 

^*St /chlcago    i/j"'^^°-     S^'^y-  •'•  'f-  ^^'^^-  208  South  I^  Salle 

IOWA   ENGINEERING  SOCIETY. 

Feb.    lfi-18       Annual    meeting   at    Des    Moines.      Secy..   J     II 
Dunlap,  Iowa  City,  Iowa.  >=»-'-J'-.   J-    " 

'^^'IX.'^i'^^^^^^''  AS.SOCIATION  OF  GAS   ENGINEERS 

qJ  a     »  Annual   meeting   in   Boston.     Secy.,   N.   W.   Gifford 
38  Central  Sq.,  East  Boston,  Mass.  -»iiiora. 

AMERICAN   CONCRETE    PIPE    ASSOCIATION 

feh.    1,-lS.       Annual    convention    in     Chicago.       Secv       E     S 
Hanson,   a38   South   Clark   St.,   Chicago,   111. 

IDAHO   .SOCIETY    OF    ENGINEERS. 

Bi>ill;"ldaho"""^'  meeting  in  Burley.     Secy.,  1.  F.  Shaffner, 

^^.^^^Ai^  ENGINEERING   .SOCIETY 

l<eb    22-23.     Annual  meeting  at  Helena.     Secy.,  W.  J    Parkes 
Citizens   Bank    Building,    Pine   Bluff,    Ark  i  arKes. 

'^^^J^^CAN  ROAD   BUILDERS'   ASSOCIATION. 

I.'    T      I?     ^''-  ^v  Annual  convention  in   Pittsburgh.    Secy 
E.   L.   Powers,   150  Nasau   St.,  New   York  City. 

"^^PP^/^^ING    .SOCIETY    OF    WISCONSIN. 

Madison';  Wi"""'''  "meeting  in  Madison.     Secy..  L.  S.  Smith, 

Iowa  State  Drainage  AMNoelatlon  will  hold  its  annual  meet- 
ing in  Fort  Dodge,  Feb.  24  and  25.  The  secretary  is  M.  F.  P 
Costelloe,  Ames,  Iowa. 

AxMoclation    of    American    Portland    Cement    .ManufaoturerH 

has  removed  its  headquarters  from  Philadelphia  to  Chicago, 
where  offices  have  been  established  at  111  West  Washing- 
ton St. 

American  Institute  of  ConHuItinK  KnKineerH  elected  on 
Feb.  2  the  following  officers  for  1916:  President,  Dr.  Elmer  L. 
Corthell;  vice-president,  George  Gibbs;  secretary  and  treas- 
urer, P.  A.   Moliter. 

A\eMtern  Society  of  Kngineerx  has  elected  as  secretary  E. 
N.  Layfield,  M.  Am.  Soc.  C.  E.  He  was  made  assistant  secre- 
tary about  a  year  ago  and  has  been  acting  secretary  since  the 
death  of  J.  H.  Warder. 

Canadian     and     International     Good     Roads     CouKreuM The 

third  Canadian  Road  Congress  will  be  at  Montreal,  Can., 
Mar.  6  to  10.  It  is  expected  that  delegates  will  attend  from 
all  the  provinces  of  Canada  and   from  the  United  States. 

Connecticut  Society  of  Civil  Kngineero  held  its  thirty- 
second  annual  meeting  in  New  Haven,  Feb.  15  and  16.  At 
the  business  session  ten  papers  were  presented,  dealing  with 
water-supply,  sewage-disposal.  Federal  valuation  of  railways, 
telephony,  river  and  harbor  improvements,  electric  street- 
railway  maintenance  and  bridge  construction.  The  secretary 
is  J.  Frederick  Jackson,  New  Haven. 

Idalio  Society  of  Engineerx  holds  its  seventh  annual  con- 
vention in  Burley,  Feb.  21  to  23,  with  headquarters  at  the 
National  Hotel.  A  luncheon  will  be  held  on  Monday,  imme- 
diately following  which  President  Dibble,  Colonel  Miller, 
mayor  of  Burley,  and  F.  A.  Wilkie,  state  engineer,  will  speak. 
Some  of  the  papers  to  be  read  are  "The  Camera  and  the 
Engineer,"  "Phosphate  Deposits  in  Southern  Idaho,"  "Irriga- 
tion Pumping  and  Power  Rate  Therefor,"  "Hydrometric  Data 
and  Practice  on  the  Minidoka  Project,"  "Silting  of  Canals 
and  the  Minidoka  Drainage  System"  and  "Surveys  of  Over- 
flowed Lands  in  Arkansas."  The  annual  banquet  will  be  held 
in  the  evening  at  the  National  Hotel.  The  next  morning 
there  will  be  an  inspection  trip  to  the  Minidoka  project.  The 
chairman   of   the   entertainment   committee   is   J.    S.   Longwell. 

>ew  Kngland  AVater->Vorlt»«  .\MHociation  held  a  meeting  at 
the  Hotel  Brunswick,  Boston,  on  Feb.  9.  Following  the  usual 
luncheon,  a  business  meeting  was  held,  at  which  :t  was  voted 
not  to  collect  an  initiation  fee  fioin  members  of  the  American 
Water-Works  Association  who  join  the  New  England  Water- 
Works  Association  during  1910.  This  action  was  like  that 
taken  last  year,  which  resulted  in  a  large  increase  in  tha 
membership  of  the  association.  It  was  also  voted  that  a 
committee  of  the  association  be  appointed  to  confer  with  the 
National  Board  of  Fire  Underwriters  on  grading  the  insurance 
rate.  The  causes  of  explosions  of  domestic  boilers  were 
discussed  at  considerable  length,  and  tests  were  made  on  a 
number  of  different  makes  of  release  valves,  in  order  to 
demonstrate  their  operation.  The  paper  on  the  "Progress  of 
Water  Sterilization  in  Maryland."  by  Robert  B.  Morse,  Chief 
Engineer,  and  H.  L.  Hall,  Assistant  Chief  Engineer,  Depart- 
ment of  Health,  Baltimore,  Md.,  wais  read  by  C.  M,  Saville  In 
the  absence  of  the  authors.  A  committee  on  meter  rates, 
which  presented  a  progress  report  in  1914.  made  a  final  report 
at  this  meeting.  After  some  discussion  it  was  voted  that  the 
report  be  printed  and  sent  to  members,  in  order  that  the 
subject  might  be  more  fully  discussed  at  a  later  meeting. 
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Nm'  Jrmry  Nmnurp-WorkM  AHMorlntloii — AotlllK  on  a  huk- 
KfHtluii  from  I'l.Mli-  roIlM,  11  iiwiiilxi-  <if  tho  New  JtTHey  Stale 
Pi'tiai'liiicnt  of  llt'iiltli,  Id  iiicii  riKiii  as  many  townM  met  at 
Vi'i'nton  on  Jan.  iS  and  oiKanUuil  tlio  Nt-w  JriMi'y  S<>wa«i'- 
W'oi'Uh  AHSoolatlon.  John  It.  DowncM,  of  I'lalntlcltl,  N.  J.,  waH 
oU'ittMl  ineHldcnt,  and  Kud  T.  I'aikiT,  ot  tho  Atlanllu  Clly 
Si'Wt-iaKO  Co.,  was  I'li-itt-d  Hi't-irlaiy  and  t ii-aHuriT.  Ki-.ildr.s 
an  annual  mooting  thrii'  will  bo  two  inri>l  In^.s  a  year  at  dlftui- 
cnt   8ewaK'e-dl»i)OMaI   works   In    tho   statu. 


Applmmvces  am^dl  MetterflevJls 


l.on-l'rrMNiiro   OII-lliirnliiK'    KorK<* 

A  forBO  In  which  <lilll  sleelo  can  bf  ln-ated.  which  can  bo 
UMcil  for  mlscpllaneous  .small  blacksmlthinn',  which  buinH  fuel 
oil  and  Is  siippllcil  with  low-pressure  air  from  .nn  olectrii'- 
iliiven  blowii  nmlii  iumI  li  Is  beInK  manulMctund  by  Hi" 
I'enver    Fire   ("his    Co..    cif    licnver,    Colo. 

The  opening  to  the  forne  Is  designed  to  hold  drills  or 
puncher  bits  and  has  a  heating  capacity,  when  opeiated  stead- 
il\.   of  nine   l'4-in.   steels   per   mill.      The   f«ii  nt'   is  almost    noise- 


NEW   CASE   OIIj   FORGE   FUR    DRILL.   STEELS 

les.s,  because  the  air  used  is  at  a  pressure  of  only  about  6  oz. 
The  fan  is  operated  by  a  fi^-hp.  motor.  The  manufacturer 
states  that  in  a  shop  in  which  machine  sharpeners  are 
employed,  it  will  be  found  that  this  20-in.  forge,  equipped  with 
a  Case  burner,  can  keep  two  sharpeners  supplied  with  heated 
steels. 

AeiiI-KeMi.>itinK    Alloy 

A  new  formula  for  an  acid-resisting  alloy  has  been  worked 
out  by  Prof.  S.  W.  Parr,  ot  the  University  of  Illinois,  Urbana. 
The  composition  Is  reported  to  be:  Copper,  SA2'Ji  ;  mangan- 
ese, 0.98%:  silicon,  1.04%  tungsten,  2.13%:  nickel,  60.65%; 
aluminum,  1.09%;  iron,  0.76%;  chromium.  21.07%;  molybdenum. 
4.67%  ;  boron  and  carbon  not  determined.  The  properties  are 
reported  to  be  due  to  "careful  proportioning  of  electro- 
positive and   electro-negative  metals." 


DlHiiiiiirnrlnir    Nnllvli    I.lKlit 

A  new  switch-lamp  Hluiid  for  sldliiKM  fioiii  nialii-llne  tracks 
Is  beliiK  made  by  K.  F.  lliirt/.ell,  of  EhhI  HakerMlleld,  Calif. 
Am  shown  In  tlio  accompanyInK  sketch,  a  concrete  or  miiHoiiry 
pit  for  the  lamp  to  drop  into  Is  made  at  thu  switch  stand.  The 
lamp  and  tarKet  aro  mounted  on  a  rod  which  moves  vertically 
III   a   Kuldc   on   tho  switch-stand   tlo.     Tho   lamp   Is   sot   to  rlso 


IIAKTZICLL    DISAPPEARING    SWITCH    LIGHT 

out  of  Hie  pit  when  the  switch  is  thrown  for  the  sidiiit?.  A 
steel  pit  cover  may  be  added  to  the  target  to  keep  out  i;iii'. 
It  is  reported  that  this  type  has  been  tised  with  satisfaction 
by    the    Southern    Pacific   Co.,    at    Bakersfield,    Calii. 

«      *      * 
Small   CentrifiiKnl  Piiiiiii  for  Tank  Service 

A  small  motor-driven  centrifunnl  pump  is  now  being  built 
by  the  Wheeler  Condenser  ami  lOngiiieering  Co.,  of  Carteret, 
N.  J.  The  figure  shows  the  general  features  of  the  pump. 
It  has  a  two-part  divided  casing,  with  both  suction  and 
discharge  nozzles  in  the  lower  half.  The  impeller  Is  of  the 
closed  double-suction  type,  protected  by  labyrinth  wearing 
rings.      The    shaft    is    protected    from    the    water    by    bronze 


SMALL   MOTOR-DRIVEN   PUMP   FOR   STANDPIPE   SERVICE 

sleeves  that  screw  on  the  shaft  and  extend  through  into  the 
bearing-bracket  boxes.  Bearings  are  of  the  ring-oiled  type. 
There  Is  a  ring-oiled  thrust  bearing  which  the  manufacturer 
claims  is  not  commonly  found  in  double-suction  single-stage 
pumps.  The  pump  shown  is  intended  for  tank  or  standpipe 
service. 
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ra^ilis^im  OppOFtoimitlies  annd  Ulhie 


I>Y  K.  !•;.  Lawkkn'ck* 


SYNOP^'^IS — Facts  ahovt  tlie  f/cographi/  (iml 
climate  of  Brazil,  hearinr/  on  rngiiirrriiig  work. 
Lines  and  organization  of  llie  Brazil  Railwaij  Co. 
Features  of  location,  construction,  maintenance, 
equipment  and  operation.  Labor  conditions.  In- 
ducements offered  settlers.  American  engineers 
warned  not  to  rush  into  the  country  without  Icnowl- 
edge  of  language  and  people — unless  employed  by 
a  moneyed  corporation. 

South  America  is  about  as  well  known  to  the  ])eoplc 
of  the  United  States  as  is  central  Africa,  but  our  nianu- 


trackless  forests  of  hardwoods  and  jiiiic,  remains  un- 
touched by  civilization.  This  section  ol'  Brazil  will  ex- 
perience a  wonderful  growth  in  the  next  decade. 

The  popular  imi)rcssion  of  Brazil  is  that  of  a  hot  un- 
healthful  tropical  country  devoted  entirely  to  coffee  and 
rubber  plantations.  This  conception  is  far  from  the 
truth,  for  only  in  the  extreme  north,  in  the  basin  of  the 
great  Amazon  Eiver,  is  rubber  obtained;  and  practically 
all  the  coffee  produced  in  ]^)razil,  wliich  is,  by  the  way, 
about  70%  of  the  world's  jiroductioii,  comes  from  the  one 
state  of  Sao  Paulo. 

North  of  the  twentieth  degree  of  south  latitude,  which 
crosses  Brazil  consideraly  to  the  north  of  Rio  de  Janeiro, 


TYPICAL  PIECE   OP"  DEVELOPMENT   AND   STEEP  GRADE  ON   THE   MOUNTAIN   DIVISION   OP 
THE   PARANA    RY.,   BRAZIL 


facturers  are  waking  u])  to  tlie  surprisingly  good  oppor- 
tunities there  for  trade. 

Brazil  is  greater  in  area  tiian  tiie  United  States,  ex- 
cluding Alaska,  and  is  very  much  larger  than  Argentina. 
With  double  tlie  population  of  Argentina  it  has  one-half 
the  mileage  of  railroads ;  only  a  fringe  along  the  coast  of 
Brazil  is  settled.  The  vast  inland  country,  with  its  rich 
soil,  great  water  courses  and  ])otential  M-ater  ])owers,  its 

*415  West  36th  St.,  Savannah,  Ga. 


tlie  climiitc  is  tropical.  Soutli  of  that  line  tlie  climate 
is  deliglitful,  with  the  exception  of  the  narrow  low  coastal 
strip  that  lies  between  the  sea  and  the  range  of  mountains 
tliat  ])arallels  the  east  coast.  In  summer  this  strip  is 
trojiical,  but  in  winter  it  corresponds  to  Florida. 

The  T^razil  Ry.  traverses  the  four  southernmost  states 
of  Brazil.  Starting  at  Sao  Paulo,  the  capital  of  that 
state,  it  extends  southward  to  the  borders  of  Uruguay. 
It  comprises  practically  all  the  railway  lines  south  of  the 
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Cilv  of  Sao  rmilo  iiiul  provides  nil  nil-rail  roiih;  Ix'hvrcii 
IJio  tit'  JaiK'irt)  and  Montfvidco,  Hit'  tii|iilal  of  llrii;;uay, 
mill  to  HiRMio.s  Aires  in  Ar;;('iilina. 

'I'lit;  J^razil  iiailway  Co.  is  in  ellVil  a  ImldinL;'  coiiiitanv, 
ineorptirated  under  the  laws  of  Maine.  Tiir  |iliy>irMl  ina 
tioii  eonsisted  of  eoniieetin^;  various  exislini,^  |ini|iei'lies. 
The  organizer  and  lieail  of  Hie  syndieate  is  a  weii-knnwn 
Anieriean  railroad  (inaneier,  Pereival  Fartiuiiar.  luil  the 
'•apilal  oniploytMl  is  largely  French,  Helgian  and  Mnglisli. 
'Che  eentral  tillices,  jirevious  tt»  tlie  European  War,  were 
in  Paris,  with  hraiieh  olliees  in  London  and  Ni'w  York. 
The  operation  of  the  ]iroperties  in  lira/.il  has  lieen,  fur 
the  nmst  jiart,  in  Anieriean  iiaiitls.  The  war  has  forced 
the  system  to  rely,  rather  in-enialurely,  upon  its  own  efforts 
at  earnings;  and  doiiite  the  eNcceiHugly  hard  times  in 
15ray.il.  it  is  making  slow  hut  satisfactory  Jieadway.  The, 
general  direction  of  the  llrazilian  Hy.  is  parallel  to  the 
eoast,  hut  with  one  cxeejition  (projected)  the  lines  do 
not  operate  for  coastwise  traffic,  it  being  impossihle  to 
meet  the  competition  of  sea  routes. 

All  the  lines  are  of  meter  gage — the  prevailing  stand- 
ard in  Brazil — although  some  of  the  English  lines  and 
the  Government-owned  Brazil  Central  Hy.  are  hroad  gage. 
The  adoption  of  the  meter  gage  was  due  largely  to  French 
influence;  French  capital  initiated  railways  in  southern 
l^razil,  and  Brazilian  engineers  adhere  principally  to 
French  practice. 

Lines  Under  Consthuction  and  Pkoposed 

The  various  roads  that  make  up  the  Brazil  Ky.  system 
are  as  follows : 

Km.  in       Km.  Under 
Road  Operation  Construction  Total 

Sorocabana   Ry.  • 1.319  .  .  .  1.310 

Sao  Paulo  Rio  Grande   Ry 1,439  200  l,fi39 

Parana   Ry 417 

North    Parana    Ry 4.5 

.Vuxiliaire    Ry 2,1.59 

Tliereza    Christina    Ry 116 

Sao  Paulo  Southern   Ry ... 


Total     5.4S6 

This  is  equivalent   to  3,fi2S   mi.  of  track. 


12 
146 
352 


417 

45 

2,171 

116 

140 

5,S38 


Only  two  of  the  projected  extensions  of  the  Brazil  Ey. 
arc  now  under  construction,  one  being  the  Orinhas  line 


LINE    OF    PARANA    RY.    ASCENDING    THE 
PARANA  SERRA 


kk;.  ;!.    PL.N'ii.;  tiiiMJiou  viaim.ct.s,  mountain  division, 

PARANA   RY. 

from  Jagiiariahyva  to  Orinhas,  the  other  being  the  Sao 
Paulo  Southern,  mentioned.  The  folltiwing  lines  have 
also  been  projected : 

1.  The  (}iiarapuava  Line — A  braiicii  of  (he  Sao  Paulo 
Pio  Grande  Py.  from  Ponta  Grossa  going  westerly  to 
Guarapuava,  in  the  state  of  Parana.  As  it  will  pene- 
trate a  new  and  rich  part  of  the  state,  it  will  proi)ably 
be  the  next  line  to  be  built.  It  will  ultimately  be  ex- 
tended farther  west  to  develop  the  almost  unknown 
interior. 

2.  The  Short  Line,  Curityba  to  Sao  Paulta — A  line 
running  northeast  from  Curityba,  gradually  descending 
the  mountain  wall  and  connecting  with  the  Sao  Paulo 
Southern  Ry.  This  route  will  cut  off  about  300  km. 
between  Curityba  and  Sao  Paulo.  The  maximum  grad- 
ients will  be  greatly  reduced  as  compared  with  the  present 
line  or  with  any  of  the  other  mountain  divisions. 

3.  Porto  Tibirica  Line — An  extension  of  the  Soroca- 
bana Ey.  from  Salto  Grande  to  Porto  Tibirica,  on  the 
Eio  Parana.  This  line  will  tap  the  great  Eio  Parana 
and  initiate  an  invasion  of  the  virgin  wilderness  beyond 
in  the  state  of  Matto  Grosso. 

4.  Eio  Iguassu  Line — An  extension  of  the  Sao  Paulo 
Eio  Grande  west  from  Porto  da  Uniao,  following  the 
Iguassu  Eiver  to  its  mouth  at  the  Falls  of  the  Iguassu, 
and  a  branch  from  this  latter  point  to  the  Sete  Quedas 
Falls  on  the  Parana  Eiver. 

Both  of  these  waterwalls  are  greater  in  volume  of  water 
and  height  of  fall  than  Niagara.  What  a  region  of  in- 
dustry and  activity  some  day  this  will  be !  It  awaits  the 
colonist  and  capitalist. 

■5.  Sao  Paulo-]\Iontevideo  Coast  Line — A  coast  line 
from  Sao  Francisco  to  Porto  Alegre,  one  part  of  a  coast- 
line route,  for  which  preliminary  surveys  have  been  made, 
from  Santos  to  Montevideo  in  Uruguay.  While  this 
route,  2,700  km.  long,  will  eventually  be  completed,  it 
is  a  dream  of  the  future,  for  the  country  could  not  at 
present  furnish  enough  local  traffic  to  make  the  line  pay, 
and  it  could  not  compete  for  through  service  with  steamers 
between  those  ports. 

6.  Sao  Paulo-Santos  Line — At  present  there  is  only 
one  line  between  Sao  Paulo  and  Santos,  the  Sao  Paulo 
Ey.,  owned  and  operated  by  an  English  company.  Over 
the  mountain  it  maintains  an  8%  grade,  operated  by 
cables.  It  handles  nearly  the  entire  coffee  output  of 
Brazil  and  is  one  of  the  richest  short  railroads  in  the 
world.  Capitalized  at  $200,000  per  mi.,  its  annual  op- 
erating income  is  close  to  $100,000  per  mi. 
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Studies  have  been  made  l)y  S.  F.  Shaw,  foriiior  {hicf 
cnfinccr  of  the  Brazil  Ky.,  for  another  line  with  a  grade 
of  2.5%,  whidi  would  entail  very  heavy  work,  and  also 
for  an  alternate  line  with  steeper  grades.  Present  con- 
ilitioiis  have  relegated  the  idea  to  the  background. 

The  two  most  interesting  "serras,"  or  mountain  divi- 
sions are  tbosc  of  the  Parana  and  .Sao  Francisco  Lines. 
The  former  was  constructed  about  .30  years  ago  by  the 


All  Ibc  serras  arc  now  operated  with  .Mallet  locomotives, 
most  of  which  weigh,  without  tender,  78  tons  and  have 
a  tracti\e  effort  of  29,500  lb.  Somewhat  heavier  loco- 
motives are  used  on  the  Sorocabana  lly.  They  give 
satisfactory  results  and  work  well  on  the  sharp  curves. 

The  maxinnim  gradient  of  the  Sao  Francisco  scrra, 
uncompensated  for  curvature,  is  3%,  and  the  minimum 
radius  of  cui-vaturc  is  100  m.     As  the  line  back  of  this 


FKi.    4.     MAP   OF    KKAZIL    RAIIAVAY    CO'S    SVSTIOM;    VIEW    OF   VIAIJUCT   ON    I'AUAXA    SIOIIUA 


French,  and  the  latter  was  completed  only  last  year  by 
the  Brazil  Ry. 

The  engineering  features  of  these  two  serras  are  much 
alike,  the  track  in  both  places  zigzagging  np  the  steep 
mountain  sides,  taking  advantage  of  every  natural  topo- 
graphical help  to  gain  elevation.  The  height  reached  by 
the  Parana  serra  is  3,123  ft.,  and  this  in  a  distance  of 
38  km.  The  maximum  grade,  compensated  for  curva- 
ture, is  nearly  4%,  and  the  minimum  radius  of  curvature 
is  78  m.,  which  is  equivalent  to  a  curvature  of  approxi- 
mately 22°  30'  per  100-ft.  station.  There  are  in  the 
38  km.  of  climb  14  tunnels  and  a  great  number  of  via- 
ducts and  bridges. 


serra  has  no  adverse  grades  in  either  direction  greater 
than  0.5%,  it  provides  a  low-grade  line  for  all  products 
going  ont  of  the  country. 

CONSTIJUCTIOX   AXI)  ^LviNTENAN'CE 

Tile  national  (Joxernment,  through  its  "fiscal  engi- 
neers," exercises  an  authority  over  the  railroads  some- 
thing similar  to  our  Interstate  Commerce  Commission. 
All  methods  and  changes  of  construction  and  operation 
must  be  passed  on  and  approved  by  the  fiscal  engineers 
before  they  can  be  put  in  force.  In  the  construction  of 
bridges,  building,  culverts  and  track  only  the  most  en- 
during and   ])('rinancnt   tyi)es   are   permissil)le.      Timber 
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l)ri(l^os,  tivstlrs  aiul  oilvcrls  ini'  iicvcr  iisi'd,  except  lor 
temporary  u.sc  as  falsework  or  milil  tlie  iH-riuaiieiit  stnie- 
turo  ean  be  creeled.  Tlie  in.ijorilv  ol'  stations  are  also 
ot"  niasonr}'.  Bridges  are  const nieted  of  steel  and  masonry 
or  concrete,  and  nearly  all  culverts  are  of  masonry.  In 
Brazil,  where  cement  must  be  im|)orled,  {,'ranit(;  masonry 
with  cement  or  lime-mortar  joints  is  considcrahly  cheaper 
than  concrete,  and  this  typo  of  constnution  is  conse- 
(puMitly  nuich  more  common  than  concrete. 

No  atlcntion  was  paid  until  recently  to  the  ali;:;nnient 
and  {:;rades  of  railways,  aiul  as  a  consetpience  the  older 
lines  of  the  system  are  sinqjly  a  successsion  of  sharp 
grades  with  excessive  curvature.  On  many  lines  no  at- 
tem)>t  was  made  to  follow  the  natural  water  grade.  The 
luitnral  topograi)hy  of  southern  Brazil  is  very  broken, 
l^ehind  the  coastal  range  there  are  no  continuous  ridges, 
hut  the  hills  rise  up  like  a  field  full  of  immense  ant-hills. 
l\idge  routes  are  therefore,  as  a  rule,  out  of  the  question. 

Brazil  has  sulTered,  as  djd  the  United  States,  from  irre- 
sponsible railway  i)romoters,  whose  only  object  was  to  get 
as  many  kilometers  of  line,  of  as  light  a  character  as 
possible,  between  two  points;  who  made  their  profit  on 
the  construction,  with  not  a  thought  of  the  future  opera- 
tion of  the  line.  ]\Iany  roads  arc  now  struggling  with 
the  effects  of  that  criminal  policy.  Of  late  years  there 
has  come  a  change,  and  the  locations  of  recently  con- 
structed lines  compare  favorably  with  the  best  of  those 
in  Europe  and  North  America.  The  Sao  Francisco  Line, 
for  example,  was  partly  located  by  American  engineers 
and  constructed  by  French.  With  the  exc^eptiou  of  the 
mountain  division  between  Hansa  and  Sao  Bento  the 
maximimi  grade  both  ways  is  0.5%,  and  the  minimum 
radius  of  curvature  is  150  m.,  or  70°  40'  metric,  and 
this  minimum  is  seldom  used. 

Surveys  have  been  made  to  reconstruct  almost  the  en- 
tire Parana  Tiy.  and  much  of  the  Sao  Paulo  Rio  Grande 


FIG.   5.      GREAT   CATARACT  OP   THE   RIO   IGUASSU 

The  volume  and  height  of  fall  exceed  that  at  Niagara.  On 
the  western  boundary  of  Parana,  hundreds  of  miles  from  a 
railway 

and  Auxiliaire  Railways.  The  Sorocabana,  as  a  whole, 
is  much  better  built  as  respects  alignment  and  grades 
than  any  of  the  other  lines. 

The  T-rail,  as  used  in  the  United  States,  hut  of  Euro- 
pean design,  has  been  in  use  on  all  the  lines  from  their 
inception,  the  weights  used  averaging  from  40  to  60  lb. 
per  yd.     In   1912  a  great  many  thousands  of  tons  of 


new  rail-^")  lb.  per  yd..  Am.  Soc.  C.  H.  .section — wan 
ordered  in  France  and  Belgium  to  relay  most  of  tlie 
Sorocabana,  Parana  and  Au.xiliaire  Waihvays.  A  consid- 
erai)le  amount  of  this  rail  has  been  laid,  but  many  hun- 
dred kilometers  yet  remain  to  Ih;  put  down. 

Practically  all  sleejiers  are  of  hardwood,  in  which  it 
is  (irst  lUM'cssary  to  bore;  holes  before  spikes  can  he  driven. 
On  most  of  the  new  lines  scnw  spikes  are  used.  The 
tinilier  used  for  sleepers  (principally  "Imbuia,"  of  a  dark, 


FIG.  6.     TERMINAL  OF  THE  PARANA  liY.  AT  PARANAGUA 
Locomotive   fuel  briquets  plied   ready   for  loading 

grcenisli  color,  wliich  makes  beautiful  furniture)  lasts 
on  an  average  from  Ifi  to  20  yr. ;  and  if  free  from  faults 
when  placed  in  the  track,  it  will  last  for  35  yr. 

Tie-plates  or  rail-braces  are  rarely  used,  for  even  on 
the  mountain  grades,  with  their  very  sharp  curves  and 
heavy  locomotives,  no  trouble  is  incurred  with  canting 
rails,  as  the  timber  is  hard  enough  to  resist  the  cutting 
action,  and  spikes  once  driven  do  not  come  out. 

The  usage  with  respect  to  ballast,  both  rock  and  earth, 
is  to  cover  the  track  •completely,  flush  Avith  tlie  bottom  of 
the  head  of  the  rail.  It  is  claimed  that  the  timber  in  the 
track  lasts  longer  and  that  the  track  on  the  sliarp  curves 
is  held  in  ])lace  better  by  tliis  method.  On  the  other  hand, 
it  is  very  difficult  to  inspect  the  condition  of  the  sleepers 
and  rail  connections.  This  mode  of  ballasting  certainly 
reduces  the  noise  in  passenger  travel,  the  principal  noise 
noticed  being  the  gritty  grinding  around  curves. 

On  the  older  parts  of  the  roads  the  European  practice 
of  placing  the  joints  opposite  each  other  is  used,  which 
causes  an  annoying  series  of  jolts  on  track  that  is  not  kept 
in  perfect  condition.  The  joints  on  all  recently  built 
lines  are  staggered,  and  Avherever  new  rail  is  laid. 


Rolling  Stock  axd  Fuel 

Since  the  beginning  of  operation  the  majority  of  the 
locomotives  used  have  been  of  American  make,  supplied 
almost  exclusively  by  the  Baldwin  Locomotive  Works. 
The  Auxiliaire  Ry.  had  besides  a  number  of  German,  loco- 
motives. 

After  the  different  roads  had  been  incorporated  into  the 
Brazil  Ry.,  Mallet  locomotives — type  2-6-6-2,  tractive 
effort  29,500  lb. — were  purchased  for  all  the  mountain 
divisions;  and  a  number  of  type  0-6-4,  tractive  effort 
]  9,000  lb.,  were  secured  for  passenger  and  freight  service 
in  the  plateau  country.  Practically  all  these  locomotives, 
although  designed  by  American  mechanical  engineers  and 
according  to  American  standards,  Avere  purchased  from 
the  Henchel  Locomotive  Works,  of  Cassel,  Germany. 

Subsequent  orders  were  placed  with  the  American  Lo- 
comotive Co.  for  a  number  of  similar  locomotives,  but 
equipped  with  superheaters  and  other  modern  appliances. 
These  latter  Mallets  have  shown  to  great  advantage  as 


FelJi-uary  21,  1916 


E  N  0  I  N  E  1-:  lU  N  G     N  E  W  S 


349 


compared  with  tlie  first,  for  they  handle  from  10  to  20% 
more  load  and  use  about  20%  less  fuel. 

The  rolling  stock,  box-  and  flat-cars,  etc.,  used  on  the 
various  lines  were  all  of  P^uropean  jjattern  and  build  and 
were,  for  the  most  part,  4-wheel,  4-,  6-,  and  12-ton  wagons 
with  link  coui)lings.  The  passenger  coaches  also  were 
of  antique  4-  to  8-wheel  design  and  weighed  about  !) 
tons.  Since  the  Brazil  Railway  Co.  assumed  control, 
i)0X-,  cattle-  and  flat-cars  of  30  and  40  tons'  capacity, 
and  very  comfortable  modern  passenger  coaches,  wicker 
•seated  and  electric  lighted,  were  purchased  in  Belgium, 
having  also  been  designed  according  to  the  latest  Amer- 
ican specifications.  Automatic  couplers  and  vacuum 
l)rakes  were  introduced  on  all  new  rolling  stock,  both 
])assenger  and  freight. 

The  Sorocabana  and  Auxiliaire  Railways  use  coal  ex- 
clusively for  fuel,  and  the  Parana  and  Sao  Paulo  Rio 
(Irande  Railways  use  coal  for  passenger  and  wood  for 
freight  trains,  although  on  the  mountain  divisions  some 
toal  is  used  in  conduction  with  wood  by  freight  trains. 
The  coal  is,  or  was  previous  to  the  war,  purchased  in 
tlie  British  Isles  and  ccmies  in  briquettes.  It  is  shipped 
to  the  various  ports,  unloaded  by  hand  from  the  hold  of 
the  vessel,  stored  or  loaded  again  for  trans]x)rtation  over 
the  line  to  intermediate  points,  stored  at  these  points 
iiiid  finally  loaded  on  the  tender  of  the  engine.  All  this 
transferring  is  done  by  hand,  the  method  of  loading  or 
unloading  being  a  human  chain  passing  the  briquettes 
one  by  one.  Each  briquette  must  pass  through  from  30 
to  50  men's  hands  from  the  time  that  it  is  unloaded  at 
tlie  dock  to  the  time  it  enters  the  locomotive  firebox. 
■\Mien  the  coal  is  piled  for  storage,  it  is  arranged  in  geo- 
metrical pyramids,  carefully  built  up. 

The  cost  of  coal  on  the  tender  averages  about  $16  per 
ton,  which  makes  the  fuel  item  of  operating  expenses  very 
high.  On  the  Parana  Ry.  the  fuel  item  for  1913,  during 
which  time  coal  was  iised  exclusively,  amounted  to  31% 
of  the  total  operating  expenses. 

The  use  of  wood  for  fuel  on  those  parts  of  the  system 
where  wood  abounds  brings  the  charge  down  somewhat, 
but  at  the  usual  price  for  wood  not  much  saving  is  ob- 
tained. It  requires  8  cu.m.  of  wood  to  furnish  the  same 
number  of  heat  units  as  1  ton  of  coal,  and  the  wood  costs 
ordinarily  about  $1.50  per  m.  on  the  tender.  The  service 
obtained  with  wood,  however,  is  far  inferior  to  that  with 
:oal,  and  on  long  hard  climbs  it  is  impossible  to  keep 
-team  pressure  up  to  maximum-load  requirements.  It 
has  been  determined  by  tests  with  engines  now  in  \ise 
tliat,  with  wood  fuel,  the  rating  for  any  engine  for  any 
ruling  grade  should  be  fixed  at  90%  of  the  rating  when 
ising  coal.  The  locomotives  are,  of  course,  adajited  to 
ise  either  coal  or  wood. 

Up  to  the  present  time  no  coal  of  a  quality  fit  for  use 
las  been  discovered  in  Brazil.  On  the  other  hand,  the 
country  abounds  with  hydro-clectric-power  possibilities. 
[t  is  probable  that  good  coal  will  ultinmtely  be  discov- 
ired,  and  oil  may  be  introduced;  but  the  real  solution 
)f  fuel  problems  is  the  development  of  the  available 
vater  powers. 

The  Sao  Paulo  Ry.  is  shortly  to  electrify  its  nu)untain 
livision  between  Sao  Paulo  and  Santos,  and  the  Parana 
ly.  will  ultimately  electrify  its  serra,  to  comj)ly  with  its 
;ontract  witii  the  Government.  These  mountain  divisions 
ire  the  logical  starting  points  from  which  this  work  will 
pread  to  the  other  parts  of  the  system. 


The  "ciiief  engineers  of  the  line,"  "chief  engineers  of 
motive  power"  and  some  of  the  other  divisional  chiefs  of 
tlie  different  roads  that  make  up  the  Brazil  Ry.  are  at 
present  mostly  (Jermans  who  have  grown  up  with  the 
roads.  Tlioy  immigrated  years  ago  to  Brazil,  engaged 
in  the  construction  and  have,  with  characteristic  perse- 
verance and  steadiness,  remained  with  the  roads. 

The  general  officials,  superintendents  of  the  various 
roads  and  the  engineers  have  been  mostly  foreigners,  prin- 
cipally Americans,  and  most  of  the  present  higher  offi- 
cials are  of  the  latter  nationality. 

Railway-Lahor  Conditions 

There  are  no  labor  unions  in  Brazil.  The  great  ma- 
jority of  enginemen  and  a  consideralile  number  of  con- 
ductors are  of  foreign  extraction,  the  enginenu-n  being 
principally  German,  Italian  and  French,  with  some  Aus- 
trian and  a  few  English.  There  are,  of  course,  Brazilian 
enginemen,  but  on  the  lines  south  of  Sao  Paulo  they  are 
in  the  minority.  The  pay  of  enginemen  is  from  200  to 
300  milreis  per  month,  which  amounts  under  the  normal 
rate  of  exchange  to  an  average  of  about  $80.  Houses  are 
usually  provided. 

Conductors  are  mainly  native  Brazilian,  although  there 
is  a  sprinkling  of  foreign  born  also.  The  average  ])ay  for 
a  conductor  is  about  $60  per  montli.  and  of  flagmen, 
hrakemen,  etc.,  from  $30  to  $40. 

There  are  no  "16-hr."  laws  or  any  limitations  of  time 
spent  on  the  road ;  but  there  are  laws  that  there  shall  be 
a  switchman  at  every  main-line  switch  stand  as  the 
train  passes,  and  the  number  of  brakemen  per  train  is 
greater  than  here,  as  a  result,  no  doubt,  of  the  exclusive 
use  until  recently  of  hand  brakes. 

The  staff  system  of  train  orders  and  operation  is  in 
use,  blocks  being  established  from  station  to  station,  with 
the  station  agent  acting  as  dispatcher  for  his  block.  This 
will  undoubtedly  be  changed  as  soon  as  traffic  warrants. 

Track  labor  is  composed  of  both  natives  and  immi- 
grants; all  nations  are  represented.  Day  labor  receives 
normally  about  $1  per  day,  section  houses  and  firewood 
being  provided.  Section  forenum  receive  about  $40  per 
month,  and  the  position  that  corresponds  to  supervisor 
of  track  in  the  United  States  pays  $90  to  $100,  houses 
being  in  all  cases  provided  by  the  company. 

The  general  rule  with  respect  to  the  amount  of  track 
labor  employed  is  1  man  per  km.  of  track,  and  the  (5ov- 
ernment  engineers  usually  insist  upon  this  standard. 

The  sections,  as  a  ndo,  are  from  6  to  8  km.  long,  and 
sometimes  10  km.,  short  sections  being  favored,  as  lu'itiier 
hand-power  nor  motor  cars  are  used,  tlie  hand  push-car 
Ijeing  used  exclusively  by  section  gangs. 

Land  and  Colonization  Depautmknt 

As  part  of  the  concessions  of  the  Brazil  Ry.  granted 
by  the  Government,  immense  tracts  of  land  in  various 
states  were  turned  over  to  the  railway,  some  of  which 
the  lines  run  through  and  some  of  wlnCIi  are  hundreds 
of  kilometers  from  any  railroad. 

Such  blocks  of  land  have  been  conceded  in  Matto  G rosso, 
Parana,  Santa  Catiiarina  and  Rio  Grande  do  Sul  and  arc 
used  by  the  company  for  colonization  and  agricultural 
experimental  purposes.  Some  are  being  develojied  by  cer- 
tain subsidiary  companies  mentioned  later. 

The  railway  has  a  well-organized  land  aiul  colonization 
department,  which  devotes  its  energies  to  obtaining  set- 
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tiers  iiikI  lookiii^j  nftcr  tliciii  niiil  ilcMliipiiij,'  tlic  lands  of 
till'  nimiuinv.  'riic  (lovcriimcnt  h;i>  nl-n  cstiililisiiiMl  n 
iiuniiicr  of  loloiiii's  in  \tirioiis  stiitr^. 

I'liusuiil  iiidiicciiifiits  arc  I  mull'  li\  .luilli  the  ( iii\riiiiiiciil 
lunl  Ihr  raiiwiiy  to  ininii,L;raiils  who  Ihiiil;  llini-  I'.iiiiilics 
iiiul  take  ii|>  laiul.  Tlicir  orcaii  traiis|)nitalicui  i^,  in  most 
cases,  paid;  tliev  ai'c  canii'd  nvcr  the  raihdads  free  of 
(•lu»r>i:e.  with  their  tools  and  eH'ccts,  lidni  liii.'  seacoast 
to  wherever  they  intend  to  settle  and  are  assisted  or 
condiietetl  hy  a  representative  of  liie  railway  or  (iovern- 
nient  to  their  destination.  They  are  then  >/\\vi\  a  lot  or 
liarcel  of  land,  which  is  to  lie  |)aid  foi-  in  one  year  or 
\\\n  years  (ir  more,  as  tlic  case  may  lie;  and  cnon;,di  tools 
and  |irovisions  ai'c  aihanccd  llicm  lo  cai'iy  Ihcm  over 
ilicii'  lirst  season. 

The  Uraxil  K'ailway  Co.  lias  initiated  several  suli-idiary 
cnter|)rises  of  lai\ue  extent,  'i'hc  ISrazil  Lundier  ami 
Colonization  Co.,  capitali/cd  at  aliont  $5,()0(),0()(),  has 
heon  cutting  and  sawing  Inmlier  in  the  states  of  Parana 
and  Santa  Catharimi,  where  it  has  one  very  large  modern 
plant  and  two  smaller  ones.  It  cuts  principally  Parana 
pine  and  some  of  the  hardwoods.  This  company  forms 
colonies  to  settle  np  the  land  on  Avliich  the  timher  has 
l)een  cut  and  has  established  a  settlement  at  Tres  Barras. 

The  Brazil  Land  and  Cattle  Co.  is  utilizing  groat  tracts 
of  land  in  the  states  of  Parana,  Sao  Paulo  and  Matto 
Orosso  for  cattle  raising.  It  has  introduced  blooded 
stock  from  the  United  States  to  form  a  nucleus  iipon 
which  to  build  np  a  line  of  better  cattle  than  that  nativi; 
to  Brazil.  The  company  is,  in  addition,  interested  in  a 
packing  plant  in  Sao  Paulo,  which  is  being  erected  by 
one  of  the  large  American  packing  houses. 

Wakning  to  American  Engineers 
Finally,  a  word  to  American  engineers  who  desire  to 
try  their  hand  in  South  America :  I  am  firmly  convinced 
that  South  America  from  Sao  Paulo  south  will  experience 
a  wonderful  growth  in  the  next  few  years.  It  is  a  mar- 
velous country  in  many  ways,  undeveloped  and  abounding 
in  opportunity.  The  freedom  of  its  plains  and  the  im- 
mensity of  its  wooded  wilds  inspire  in  one  a  desire  to 
work  and  build.  I  suppose  it  is  the  instinctive  spirit 
of  the  pioneer  on  the  frontiers  of  civilization.  And  yet 
it  is  a  mistake  to  rush  off  to  it,  unprepared  in  finances 
or  language  or  knowledge  of  the  ways  of  living  there. 

With  a  capital  of  a  few  thousand  dollars  a  man  can 
go  there  and  pay  for  his  experience  while  laying  the  foun- 
dation of  his  business ;  but  to  the  engineer  Avho  is  looking 
for  a  job  my  advice  is  strongly  against  going  there  ex- 
pecting to  find  it.  The  good  salaries  go  only  to  those 
who  are  sent  there,  to  build  and  operate  industries,  by 
outside  interests  that  are  willing  to  pay  for  the  man's 
first  year  of  experience;  for  to  the  company  employing 
him  almost  any  man  is  practically  a  dead  loss  for  the 
first  year,  or  until  he  can  acquire  a  knowledge  of  the 
language,  the  people  and  their  ways  of  doing  business. 
Certainly  the  most  helpless  of  mortals  is  a  person  stranded 
in  a  strange  land,  unable  to  speak  the  language  and 
knowing  nothing  of  the  people  around  him.  Much  use- 
ful knowledge  can  be  gained  at  home  by  close  study. 

The  moneyed  interests  of  this  country  are  becoming 
more  and  more  impressed  with  possibilities  in  Soutli 
America.  These  corporations  are  the  means  by  which 
American  engineers  may  fulfill  their  desire  for  a  South 
American  career. 


Mississippi  River  Stages,  l<91[5, 
i&BBd  ffSydrograpIhxs  118(611-19114 

I5v  .1  AMKs  W.  Skim, I, V* 

The  stages  of  the  M  ississijipi  Ifiver  at  St.  Louis  duriii;.' 
tlic  sumniei- of  I!)!."),  and  .lanuary,  IDHi,  were  rcjniarkablc 
in  many  respects,  jiarticidarly  in  tlii;  frequency  and  Ion;; 
duration  of  high  stages.  While  not  equaling  the  extreniCH 
of  former  years,  notably  the  extreme  high  stage  (38  ft.) 
of  .lime  10,  I!I0;5,  or  tlu^  more  famous  Hood  stage  (IL3 
ft.)  of  ,lnne  ;>',.  IS  I  I,  there  is  nevertheless  presented  the 
very  unnsnal  and  unprecedented  occurrence;  of  five  (IIk- 
tincl  rises  within  three  month.s — two  in  .June,  one  in 
.Inly,  two  in  August — and  a  sixth  in  January,  lOKi,  all 
of  wlin  h  slightly  exceeded  the  "bank  full"  stage  (.'{O  ft.). 

The  crest  on  Aug.  2!i  (.see  accompanying  liyilrograpli) 
followed  the  widespread  rainfall  of  the  (Julf  storm  that 
wrought  so  much  havoc  at  (lalveston.  The  crest  of  Jan- 
imry  was  the  result  of  heavy  local  rains  augment(,'d  by  a 
flood  in  the  Illinois  Piver,  a  tributary,  and  is  remarkable, 
]iot  oidy  for  its  occurrence  at  a  time  when  the  Mississippi 
is  usually  very  low,  but  because  of  the  limited  ujistreani 
range  of  its  influence. 

Before  considering  the  diagram  a  few  words  may  be 
said  regarding  the  gage  records  for  the  period  from  Jan. 
1  to  Feb.  10,  1916,  which  have  become  available  since 
tlu'  diagram  was  plotted.     These  figures  arc  as  follows: 
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Reading- 

Date 

Reading 

1 

4.0 

Jan.   22 

7.7 
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5.7 

23 

13,5 
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11.0 

24 

20.5 

4 

15.2 

25 

23.8 

5 

15.6 

26 

23.8 

6 

14.9 

27 

23.7 

7 

13.8 

28 

26.1 

8 

12.3 

29 

28.0 

9 

11.0 

30 

30.0 

10 

10.6 

31 

31.4 

11 

10.2 

Feb.     1 

31.3 

12 

11.2 

2 

30.8 

13 

15.8 

3 

29.7 

14 

18.4 

4 

27.8 

15 

17.4 

5 

25.8 

16 

1.-J.4 

6 

23.5 

17 

14.0 

7 

21.1 

18 

12.2 

8 

18.7 

19 

9.1 

9 

16.4 

20 

7.3 

10 

15.0 

21 

6.8 

At  the  crest,  Jan.  31,  191G,  the  iMissouri  Eiver,  the 
principal  tributary  above  St.  Louis,  was  at  mean  or  ordi- 
nary stage  at  Lexington,  Mo.,  only  3-tO  mi.  above  St. 
Louis,  and  was  frozen  over  at  St.  Joseph,  500  mi.  above; 
the  upper  IMississippi  Eiver  at  Dubuque,  Iowa,  430  mi. 
above,  was  also  at  mean  stage  and  frozen.  The  rises  and 
crests  of  July,  August  and  January  establi.shed  new  high 
records  at  St.  Louis  for  almost  the  entire  periods  July 
23  to  Aug.  29  and  Jan.  27  to  Feb.  8. 

The  accompanying  comprehensive  hydrograph,  showing 
tlie  daily  stages  at  St.  Louis  for  1915,  shows  also  the 
extremes  for  all  years  from  1861  to  1915,  including,  in 
addition,  the  famous  flood  of  1844  and  the  lesser  one  of 
1858,  the  courses  of  both  of  which  above  the  30-ft.  stage 
are  shown  because  of  their  historic  interest  in  the  middle 
Mississippi  Valley.  The  flood  of  1858  (37  ft.  on  the 
present  St.  Louis  gage ) ,  although  lower  at  St.  Louis  than 
the  1903  flood,  was  higher  at  other  near-by  places  both 
above  and  below  that  city,  the  greater  local  height  of 
the  1903  flood  being  due  to  the  contraction  of  the  water- 
way by  the  construction  of  levees  and  other  similar  em- 
bankments in  the  vicinity  of  St.  Louis. 


•United  States  Assistant  Engineer,  Custom  House,  St.  Louis. 


February  21,  1!)16 
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The  extreme  lii^^Ii  and  low  daily  stages  siiowii  on  the 
liydrograph  are  the  extremes  I'or  each  day  in  the  year; 
and  the  mean  hijih  ami  low  daily  stages,  25. f)  and  ;J.i) 
ft.  respectively,  are  the  means  of  the  foregoing  extremes — 
;{C5  in  each  case.  The  mean  liigii  and  low  yearly  stages, 
26.9  and  2.2  ft.  respectively,  are  the  means  of  their 
respective  extremes  for  each  day  throughout  tlie  period 
covered  by  the  hydrograph — 54  years.  The  mean  stage 
of  river,  12.4  ft.,  is  the  mean  of  all  daily  stages.  The 
curve  of  mean  daily  stages  shows  tlie  moan  for  each  day 
in  the  year,  and  the  high  and  low  normal  limits  indicate 
means  in  their  respective  zones.  There  is  also  shown  the 
curve  of  river  discharge  at  St.  Lonis,  derived  from  about 
500  observations,  covering  a  period  of  50  years. 


able  Pl^gs  Himvesllni 
3)f  Stlsximdls 


Fusible  plugs  in  steam  boilers  are  usually  screwed 
through  the  steel  heating  surface  of  the  boiler  an  inch 
or  so  above  tlie  line  at  which  low  water  in  the  boiler 
Ijegins  to  be  dangerous.     So  long  as  the  plug  is  covered 


Tlic  lUircau  of  Standards  has  recently  conducted  an 
exhaustive  investigation  into  the  causes  of  tlie  failure 
of  fusible-tin  boiler  plugs,  and  a  rejwrt  on  the  investi- 
gation has  been  issued  as  No.  5;j  of  the  l)ureau's  tech- 
nologic papers.  The  investigators  found  that  the  cause 
of  the  failure  of  fusible-tin  boiler  plugs  has  generally 
been  the  presence  of  lead  and  zinc  as  im])urities  in  the 
tin.  Even  very  small  percentages  of  lead  and  zinc  im- 
purities may  cause  the  plug  to  fail  to  operate  as  it  shoubi 
after  some  months  of  exposure  to  heat  and  oxidizing  in- 
fluences. The  bureau  recommends  that  specifications  for 
fusible  plugs  should  require  the  tin  to  be  at  least  99.7% 
pure  and  to  contain  not  more  than  0.1%  of  lead  and 
0.1%  of  zinc.  Even  ])urer  tin  than  this  is  obtainable 
in  the  market  and  might  well  be  specified  for  such  jdugs. 

Comparing  these  requirements  with  present  standard 
specifications,  it  is  of  interest  to  observe  that  the  speci- 
fication of  the  Boiler  Inspection  Department  of  the  Inter- 
state Commerce  Commission  totally  ignores  the  puritv 
of  the  tin.  The  specification  contained  in  the  standard 
boiler  code  recently  adopted  by  the  American  Society  of 
Mechanical  Engineers  calls  for  tin  that  will  melt  between 
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A'ith  water  it  remains  intact;  hut  when  the  water  level 
falls  below  the  i)lug,  the  metal  is  melted  by  the  heat  of 
;lie  fire,  and  the  steam  blowing  through  the  opening  gives 
varning  of  the  dangerous  condition. 

While  fusible  plugs  have  been  in  widely  extended  use 
iince  the  middle  of  the  last  century,  they  have  often  failed 
0  operate  in  the  manner  intended  and  have  consequently 
)ecoine  more  or  less  discredited  by  engineers.  Tlieir  use 
s  required  on  the  boilers  of  all  American  merchant  ves- 
■els;  but  they  are  not  used  in  the  United  States  Navy, 
lor  are  they  generally  used  in  marine  boilers  abroad, 
rhey  are  extensively  used  in  this  country  in  locomotive 
md  stationary  boilers  and  in  portable  boilers. 


400°  and  500°;  but  this  specification  is  of  no  value, 
since  it  will  admit  tin  containing  as  much  as  G5% 
of  lead  or  15%  of  zinc.  The  Federal  Steamboat  Inspec- 
tion Service  is  to  revise  its  specification  to  conform  to 
the  recommendations  of  the  Bureau  of  Standards. 


The  TjiiiMa  Dnni,  which  impound.s  water  for  the  supply  of 
Bombay,  India,  has  been  raised  from  a  height  of  lis  ft.  to 
126  Vi  ft.  as  a  part  of  a  i)roJect  to  Increase  the  water-supply. 
The  enlarged  works  were  dedicated  on  Dec.  S,  1915.  The  dam 
is  of  masonry  and  liad  an  original  length  of  I'i  mi.  By  add- 
ing 8%  ft.  to  its  height  it.s  impounding  capacity  was  increased 
from  21,600.000,000  to  32,400.000,000  gal.  The  raising  of  the 
dam  was  completed  in  May,  191.5.  Particulars  of  the  whole 
project  are  given  in  the  London  "Surveyor"  for  Jan.  7,  1910. 
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Tar*Coate<dl  Coimcrette  Faveimemt 
in  Ann  Arbor,  Miclh.'* 

r>v  Mani-i:y  <)s(I()oi)( 
'I'lir    moll'   nr    less    ranions    Ann    Ailiur    tnircd-iniicnli' 

imVl'llU'llt     is    11     (•(iiurctf     ]i;l\cinrlil.     nsll;ill\      l;il(l     ill     (mo 

roursL'S,  with  a  i'ar|H'l  cnnliiiL;  ni  l;ir  ;iii>l  saiul  )ilii(cil 
as  soon  as  tiie  roin-nlr  is  suHiiiciii  Iv  cniTil.  'I'liis  Ivpc 
of  pavi'iiiont  orijjiiialcil  in  Aim  Arlmr  in  w  |HTiili;ir  \\:\\. 
In  1!I(1T.  ilurini:  tltc  cuiist  i m  limi  <>{'  ;i  new  ('il\  I  hill,  a 
l)arrol  ol'  Uir  was  afcici(iil:ill\  s|iillcil  n\cr  :i  cniu  itIc  walk. 
Sand  was  llirowii  intn  lln'  tnr  to  iii,il\('  the  wall^  (il, 
i'or  Toot  Irallic.  'I'lic  t.ir  ami  sand  .idlit'i'iMl  to  the  concrete, 
and  the  cai-|ietinL;  Ilins  I'lU'incd  is  inlaet  today.  'I'liis  acci- 
dent   rnrnislied   ilic  idea   for  the  ear|ieted  pavement. 

The  lirst  |ia\eiiieiit  of  lliis  l\  |ie  was  einistrueted  on  May- 
nai'd  St.  in  I:h)!i.  It  is  inie  hlock  lon,u-  and  contains 
l,,sSt)  s(i.\d.  'I'lie  inalenais  were  |iiircliased,  the  work 
of  eonstrnetion  was  done  by  the  city,  and  every  precaution 
was  taken  to  insure  good  results  with  the  materials  used. 
This  pavement  was  laid  for  .$1.0;)  per  scj.yd.,  inehuling 
C'urhing  and  gnidini;',  or  for  ^Se.  [jer  s(|.yd.  for  the  ])ave- 
mont  only. 

When  the  news  sjiread  that  this  pavement  liad  heen 
constructed  so  cheaply,  the  petitions  eoinmenoed  pouring 
into  the  ('oninion  Council  from  all  parts  of  the  city; 
and  all  o.\])rossed  a  preference  i'or  "pavement  similar  to 
that  on  Maynard  St."  The  result  was  that  the  city 
started  paving  streets  as  fast  as  was  possible  with  the 
machinery  and  labor  available.  '  This  can  best  he  illus- 
trated by  the  yardages  laid  dui'ing  the  succeeding  years: 

Sq.Yd.  Sq.Ycl. 

1909 1,880  1912  11,540 

1910  16,560  lai.T  3.3,460 

1911  64,090  1914  11,630 

The  drop  in  1!)  12  was  due  priiudpally  to  water-works  agi- 
tation which  developed  that  year  and  perhaps  secondarily 
to  the  fact  that  a  change  was  made  in  the  City  Engineer's 
Office  in  ]912.  I  assumed  the  office  of  City  Engineer 
on  June  17,  1!)12,  coming  from  an  Ohio  city  and  having 
no  assistants  who  held  over  from  the  previous  admin- 
istration. The  drop  in  1914  was  due  to  a  charter  clause 
which  provides  that  not  more  than  $150,000  worth  of  pav- 
ing bonds  shall  be  outstanding  at  any  time.  This  limit 
was  reached  in  1914,  and  now  only  so  much  paving  may 
be  done  each  year  as  will  require  a  bond  issue  e(|ual  to 
those  redeemed  the  previous  year. 

Attempts  to  Cheapen  the  First  Cost 

In  1910  two  things  happened  that  worked  seriously 
to  the  detriment  of  the  pavement  laid  in  that  year  and 
in  1911  (which  constitutes  about  58%  of  all  the  concrete 
pavement  now  laid  in  the  city).  Bids  were  called  for 
and  received ;  but  the  City  Council,  on  the  advice  of  its 
officers,  rejected  all  bids  and  ordered  these  officers  to 
proceed  with  the  construction  on  a  force-account  basis. 
The  specifications  under  which  bids  were  received  called 
for  a  5-in.  lower  course  and  a  2-in.  top  course  of  con- 
crete. In  order  to  insure  a  substantial  saving  in  cost 
over  the  lowest  bid  received,  the  lower  course  was  made 
414  in.  thick  and  the  top  course  II/2  i^-  thick,  a  total  thick- 
ness of  6  in.  instead  of  7  in. 


♦From    a    paper   presented    at    the    annual    meeting    of    the 
Michigan  Engineering  Society. 

tCity  Engineer,  Ann  Arbor,  Mich. 


In  IIMO  iiIm)  a  patent  was  ajiplicd  lur,  a  eoiupauv 
nigani/.ed,  and  this  type  of  pavement  was  advcrtiHcd 
and  promoted  llirnuglioiil  (he  country.  Low  first  coHt 
WHS  the  must  advertised  feature,  and  the  results  obtained 
al  Ann  Arbor  wi're  used  as  e\aiii|)les  of  I'eiiiarkable  sav- 
ings. The  iippliealiiin  fur  a  patent  (which  was  never 
granted)  was  made  by  a  city  einplnyee  with  iiiuili  aii- 
tbinilv  in  paving  construction.  Ah  he  received  a  royalty 
<iii  eviiy  \ard  of  this  type  of  pavement  licensed  or  con- 
structed by  the  c(iiii|iany  proiiinting  it,  he  was  very  ma- 
terially interested. 

In  these  two  years,  11)10  and  IIH  1,  everything  was  .sac- 
riliced  to  first  cost.  The  small  batch  coneicte  mi.\(!r  used 
on  Maynard  St.  was  replaced  by  continuous  mixers  of 
greater  capacity.  Cement  was  nevei-  tested,  unless  there 
was  some  reason  to  sup|iose  tliat  it  did  ikiI  come  up  to 
specilications.  llank-riin  gra\el  was  used  in  both  cours(;s 
wilhonl  screening  or  washing;  and  especially  in  1911, 
when  the  gi'catest  yai'dage  was  laid,  there  was  not  suffi- 
cient, or  sufficiently  competent,  supervision  or  inspection 
to  insure  even  the  best  obtainable  bank-run  gravel. 

Many  who  are  familiar  with  the  paving  operation  that 
year  lunetold  of  seeing  lumps  of  clay  or  e\cn  of  sod  in 
the!  gravel,  as  it  lay  ready  to  be  shoveled  into  the  nii.xer. 
On  one  section,  three  blocks  long,  of  a  comparatively 
heavily  traveled  street  with  a  car  track  in  the  center,  a 
further  saving  was  effected  by  building  a  one-course  con- 
crete pavement  of  1  part  cement  to  5  parts  of  this  same 
bank-run  gravel.  After  the  pavement  was  entirely  com- 
pleted, the  number  of  sacks  of  cement  used  was  checked 
against  the  yardage,  and  it  was  found  that  not  sufficient 
cement  had  been  used  to  make  even  a  1 :  5  mixture.  I 
may  say  here  that,  although  this  section  of  pavement  was 
constructed  no  longer  ago  than  1911,  the  city  is  now  fac- 
ing the  proposition  of  surfacing  it  with  some  stable  ma- 
terial or  reconstructing  it.  The  carpet  coating  will  not 
adhere  to  this  lean  mixture. 

Xo  reinforcing  of  any  type  was  ])laccd  in  these  concrete 
pavements,  nor  were  the  expansion  joints  protected  in  any 
way.  Care  was  not  taken  to  see  that  these  joints  were 
opened  and  clean  to  the  full  depth  of  the  pavement,  but 
sweepings  from  the  concrete  prior  to  carpeting  were 
brushed  into  them  and  the  remainder  of  the  joint  filled 
with  tar  and  sand  poured  separately. 

Experiments  to  Improve  the  Pavement 

In  1912  the  thickness  of  the  pavement  was  increased  to 
7  in.,  with  a  5-in.  lower  course  and  a  2-in.  upper  course, 
and  care  was  taken  to  insure  the  best  grade  of  bank  gravel 
obtainable.  In  1913  we  commenced  using  a  washed  and 
screened  sand  in  the  top  course,  retaining  the  bank  gravel 
for  the  lower  course.  Care  was  also  taken  to  have  an  open 
expansion  joint  the  full  depth  of  the  concrete,  and  these 
joints  were  filled  with  filler  asphalt. 

Many  experiments  were  made  to  determine  the  best 
bituminous  material  for  the  carpet  coating.  Bermudez 
asphalt  was  tried,  but  in  the  winter  time  it  became  brittle 
and  scaled  from  the  concrete.  All  grades  of  coal  tar  were 
tested — from  the  crude  product  to  that  with  considerable 
refining.  The  results  indicated  that  the  coal-tar  product 
W'ith  only  sufficient  refining  to  drive  off  the  water  and 
lighter  oils  was  best  adapted  to  the  conditions  in  Ann 
Arbor.  The  crude  tar  was  purchased  at  the  local  gas  plant 
and  sufficient  refining  given  it  by  heating  to  about  220° 
to  2o0°   F.,  as  it  was  applied  to  the  concrete.     During 
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I'Hl  ;i  bitiMiieii  was  j)iii'clias('(l  from  the  IJarrctt  j\[aiui- 
fac'turing  Co.,  with  about  tlio  same  amount  ol"  ivliiiing 
as  that  comi)any's  lightest  grade  of  Tarvia,  but  it  sliowed 
no  bettor  results  than  the  local  tar  refined. 

Various  methods  of  application  were  tried.  At  one 
time  the  only  sweeping  was  done  with  a  rotary  broom. 
This  was  followed  by  a  gravity  tar  spreader,  which  in 
turn  was  followed  by  an  automatic  sand  distributor.  At 
another  time  the  pavement  was  swept  by  hand,  the  tar 
applied  with  pouring  pots  and  squeegees  and  the  sand 
sj)read  with  shovels.  Various  comhinations  of  hand  and 
machine  work  were  used.  The  tar  and  sand  were  even 
a|ii)lied  to  the  concrete  surface  after  sprinkling  with 
water.  The  results  obtained  indicate  that  the  surface 
to  be  carpeted  should  he  thoroughly  dry  and  free  from 
dust  and  that  the  tar  should  be  applied  sufliciently  hot 
to  be  in  a  thoroughly  liquid  state.  Whether  the  tar  and 
sand  are  applied  by  machine  or  by  hand  does  not  affect 
its  lasting  qualities  so  much  as  does  the  temperature  of 
the  concrete  to  which  it  is  applied.  The  carpeting  should 
be  applied  dui'ing  hot,  dry  weather.     A  one-size  gravel 

RECENT  PAVEMENTS  IN  ANN  ARBOR 

Cost  per  Sq. 
District  When      N<i.       Total    Total  Cost  Yd.,  Pave- 
No.  Laid    Sq.Yd.     Cost     perSq.Yd.    ment  Only  Kind 
1-2  1898      12,7.50  $31,375     S2.4G             $1.04       Brick  on  conci etc 

3  1899        .5,140    11,645       2.27  1.73       Brick  on  concrete 

4  1900      10,791    27,845       2.58  2.17       Asphalt  block  on  sand 

5  1902      12,484    31,778       2.55  2.16       Asphalt  block  on  sand 

6  1902         1,589      2,800       1.80  1.39       Brick  on  sand 

7  1903        9,140    24,486       2.68  2.19       Asphalt  block  on  sand 

8  1903        2,431      6,490       2.07  2.19       Asphalt  block  on  sand 

9  1U07        7,519    19,092       2.54  2.03       Bitulithic 

10  1905  5,045  10,720  2.03  1.63  Brick  on  concrete 

11  1908  350  672  1.92  1.50  Brick  on  concrete 

12  1909  1,883  1,930  1.03  .78  Ann  Arbor  tar  concrete 

13  1910  1,159  1,351  1.17  .88  Ann  Arbor  tar  concrete 

14  1910  6,765  0,685  .99  .76  Ann  Arbor  tar  concrete 

15  1910  8,633  8,189  .95  .71  Ann  Arbor  tar  concrete 

16  1911  12,092  12,392  1.03  .78  Ann  Arbor  tar  concrete 

17  1911  2, .587  2,672  1.03  .84  Ann  Arbor  tar  concrete 

18  1911  20,826  23,172  l.U  .78  Ann  Arbor  tar  concrete 

19  1911  10,117  11,110  1.10  .82  Ann  Arbor  tar  concrete 

20  1913  5,682  7,720  1.30  .93  Ann  Arbor  tar  concrete 

21  1911  10,483  11,078  1.12  .84  Ann  Arbor  tar  concrete 

22  1911  293  314  1.07  .84  Ann  Arbor  tar  concrete 

23  1911  920  1,029  1.12  .77  Ann  Arbor  t.ar  conciete 

24  1911  1,833  1,747  .95  .77  Ann  Arbor  tar  concrete 

25  1911  3,1.58  3,181  1.01  .78  Ann  Arbor  tar  concrete 

26  1912  2,407  2,703  1.12  .89  Ann  Arbor  tar  concrete 

27  1912  7,711  9,071  1.18  .91  Ann  Arbor  tar  concrete 

28  1913  15,012  20,836  1.34  .98  Ann  Arbor  tar  concrete 

29  1913  14,131  19,257  1.30  1.01  Ann  Arbor  tar  concrete 

30  1914  11,832  14,802  1.25  .98  Ann  .\rbor  tar  concreto 

32  1915  2,085  2,740  1.33  Reinforced  concrete 

33  1915  4,924  8,065  1.62  .\sphaltic  concrete 

.34  1915  14,372  24,733  1.60  Asphallic  concrete 

35  1915  3,273  5,431  1.60  Reinforced  concrete 

screening,  between  the  %-in.  and  l/4-in.  screens,  gives 
better  results  than  were  obtained  with  other  sands  and 
gravels  tried. 

The  distance  between  transverse  expansion  joints  was 
varied  from  25  to  50  ft.  The  longer  blocks  developed  a 
transverse  crack  appro.ximately  in  the  center.  A  sjiacing 
of  30  ft.  between  these  joints  was  found  best. 

PliOrEUTY   OwXEli.S    Ll'.AliN    liV    ExPEUlENCE 

As  T  have  stated,  after  the  ])aving  of  Maynard  St. 
in  li)Oi)  the  peoiile  of  x\nn  Arbor  were  very  enthusiastic 
about  this  type  of  pavement.  It  continued  to  grow  in 
favor  during  1910  and  1911,  Then  the  tide  commenced 
very  slowly  to  turn.  It  became  evident  to  all  that  it 
would  be  necessary  to  recarpet  the  concrc^le  every  two 
or  three  years  and  in  some  cases  probably  every  year, 
varying  with  trallic  conditions,  'i'liose  who  owned  auto- 
mobiles did  not  like  the  throwing  up  of  tar  and  sand  onto 
the  under  sides  of  the  fenders.  Owners  of  horse-drawn 
vehicles  avoided  the  newly  carpeted  streets,  and  even  pe- 
destrians avoided  the  crossings.  In  some  places  Mh.ere 
the  carpeting  peeled,  the  concrete  commenced  to  ravel; 


and  sections  varying  in  size  had  to  be  cut  out  and  re- 
placed with  better  material.  Then  the  one-course  concrete 
section  previously  mentioned  wore  away  rapidly,  and  two 
other  streets  laid  the  same  year  showed  evidence  of  soon 
needing  extensive  repairs. 

A  majority  of  the  jieople  now  realize  that  reducing  the 
first  cost  to  a  minimum,  together  with  insulTicient  in- 
Hjiection,  has  inipo.sed  a  heavy  burden  on  the  community 
in  the  expense  of  maintenance,  repair  and  reconstruction. 

But  this  type  of  pavement  did  do  one  real  good  to  the 
City  of  Ann  Arbor.  Prior  to  1909  there  were  only  07,220 
sq.yd.  of  pavement  in  tlie  city,  and  property  owners  could 
not  be  persuaded  to  petition  for  more.  In  the  two  years 
following  the  completion  of  Maynard  St.  ])etitions  were 
received  for  more  than  200,000  sq.yd.,  some  of  which  is 
not  yet  constructed.  The  introduction  of  this  type  of 
pavement — cheap  in  first  cost — hastened  the  construction 
of  sullicient  pavement  to  make  the  property  owners  realize 
the  economic  value  of  the  paved  street.  Now  they  are  still 
petitioning  for  pavements,  even  though  they  realize  that 
the  first  cost  will  be  somewhat  higher  than  was  the  cost 
of  the  tarred-concrete  pavements.  Furthermore,  we  shou'd 
not  have  even  the  231,000  yd.  of  paving  that  we  now  have, 
had  it  not  been  for  the  low  first  cost  of  most  of  it. 

Tar  Carpet  for  A.spii alt-Block   Bavejiext 

The  carpet  coating  of  tar  and  sand  has  been  put  to  other 
use  in  Ann  Arbor  than  covering  concrete.  During  the 
years  from  1900  to  1903  a  total  of  32,500  sq.yd.  of  asphalt- 
block  pavement  was  laid  on  some  of  the  most  heavily 
travt'led  streets  in  the  city,  M'ith  no  other  foundation 
than  the  compacted  gravel  soil.  As  early  as  1908  it  was 
reali/ced  that  some  measure  must  be  adojited  to  preserve 
this  jiavemcnt,  and  it  was  given  such  a  carjieting.  The 
success  of  this  carpeting  strengthened  the  faith  in  a  car- 
peted concrete  jiavemcnt,  the  idea  for  which  had  been 
conceived  the  previous  year.  The  tar  and  sand  adhere 
very  well  to  the  asphaltic  surface  of  these  block-jiaved 
streets,  and  the  use  of  this  carpeting  has  ])rolonged  the 
life  of  these  pavements  for  many  years.  On  these  streets 
one  such  coating  lasts  for  about  four  years. 

To  summarize  the  advantages  and  disadvantages  of  a 
carpeted  concrete  pavement  laid  in  the  best  possible  man- 
ner: The  cost  of  the  coating  of  tar  and  sand  just  aiiout 
offsets  the  cost  of  reinforcing  and  joint  protection  that 
would  be  necessary  if  ths  concrete  were  not  to  be  protected 
liy  the  carpeting.  This  carpeting  waterproofs  the  surface 
and  makes  it  less  absorptive,  therefore  more  sanitary.  It 
also  deadens  the  sound  made  by  horses'  hoofs  on  the  un- 
])rotected  concrete  and  does  away  with  any  sun  glare  from 
uiicolored  concrete.  The  disadvantages,  which  are  due  to 
the  fact  that  the  carpeting  does  not  adhere  well  to  the  con- 
crete, are  the  expense  of  maintaining  and  the  annoyance 
of  freshly  tarred  streets  every  summer. 

Ann  Arbor  has  learned  its  les.son.  Concrete  paveinonis, 
as  a  class,  are  not  condemned.  In  fact,  about  5,350  s(].yd. 
of  reinforced-concrete  pavement  was  constructed  in  Ann 
Arbor  during  the  ])ast  summer;  but  the  grave!  used  was 
washed  and  scrt'cned  and  remi.xed  in  a  batch  mixer,  and 
every  precaution  was  taken  to  insure  the  best  materials 
and  proper  construction.  The  property  owners  in  most 
cases  are  now  willing  to  have  the  tyjie  of  a  propo.sed  pave- 
ment decided  by  sound  engineering  consideration;  but 
whatever  type  is  constructed,  they  want  only  lirst-class 
materials  and  first-class  work. 


■•{51 


K  N  (i  1  N  K  !■:  K'  I  N  (I     N  K  W  S 


Vol.   75,   No.  8 


Bendinc^  Monnieir&t  in  Continuous 
Reinforced-Coimcrete  Beamms 

\\\     \l  \V  Mn\|)    .1.     K'n  WIW* 

In  tlic  (lesion  ^,\'  m  iriiirnrrcil  ( (nuiTtc  ,^ii'(lci-  (diilin- 
uous  oviT  tlirci'  or  more  sn|)|i<piK,  it  is  cii-lniiiiiiv  In  solve 
Cor  luMnliiij,'  iMoiiuMits  liy  llic  oidiiiinv  inrllinils  dl'  coii- 
timioiis-lu'iim  aiiiilysis.  'I'hc  inoiMcnls  nl  pdints  lliiniii^ii- 
oiit  tlio  lu'iuii  liaviiifj  Ih'cii  (li'lcniiincd.  the  |Mi(rii1iiL;c  i<\' 
ri'infori't'iiu'iit  nt  any  srclioii  is  in;iiir  siillic  icnt  to  (■iiic 
I'or  the  nioiiu'iit  at  that  section.  The  ainoiiiil  of  steel 
1111(1  heiieo  the  iiioiiieiit  of  inertia  of  the  l)eani  section 
are  tlierel'ore  not  constant.  l)ut  may  vary  considerahly  in 
oacli  span  :  and  the  urdinary  tliedry,  l)ase(l  on  Iho  assump- 
tion of  nnil'orm  moment  of  ineitia,  cannot  he  re.u'arded 
a.^  strictly  ai)|ilii  ahle. 

While  it  is  |iii>>ilile  to  make  a  theoretii  ally  exact  an- 
alysis, in  which  account  is  taken  of  the  variation  of 
moment  of  inertia,  this  is  rarely  done,  nor  indeed  is  such 
re(inement  ,uenerally  warranted.  It  is  of  interest,  how- 
ever, to  know  how  great  the  ])roI)ahlc!  error  due  to  the 
neglect  of  this  factor  may  be.  In  tiie  following  discussion 
two  oases  are  assumed  and  the  maximum  moments  com- 
])uted — first,  by  the  ordinary  theory  as  ada])ted  to  beams 
of  uuiforin  section,  and  second,  by  a  more  exact  method 
taking  into  aecount  the  variation  in  moment  of  inertia. 

A  beam  of  reetiuigular  section  and  of  three  equal  s]ians 
will  first  be  assumed.  If  the  depth  be  taken  constant, 
the  amount  of  steel  at  any  seotion  determines  to  a  large 
extent  the  moment  of  inertia  at  that  .section.  Since  tlie 
amount  of  steel  is  proportional  to  the  bending  moment, 
the  moment  of  inertia  of  the  beam  section  may  be  said 
to  vary  approximately  as  the  bending  moment.  Now  this 
variation  is  least  for  a  beam  carrying  live-load  only,  and 
greatest  for  a  beam  carrying  dead-load  only.  Therefore 
if  a  beam  be  designed  for  dead-load  only,  it  will  have  the 
greatest  possible  variation  in  moment  of  inertia  and  so 
represent  the  greatest  possible  departure  from  the  as- 
sumed condition. 

Such  a  beam  is  shown  in  Fig.  1.  The  positions  of 
the  points  of  inflection  are  assumed  to  be  the  same  as 
for  a   beam  of  uniform   section,  as  this  assumption  is 
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Method  of                                                  in  First       — M  at  Center 

Computation       Ri  =  R,    Ro  =Rn          Span  Supports  Span 

Usual    method.    0.400W      I.IOW  0.0800W1        O.lOWl  0.025W1 

Exact    method.    0.389W      l.lllW  0.07566W1      O.lllWl  0.014W1 

%    error 2.S              1.0  5.7  10.0  78.0 

made  in  design,  and  the  moment  of  inertia  is  taken  as 
constant  between  points  of  inflection  and  proportional 
to  the  maximum  moment  occurring  in  that  portion  of 
the  beam. 

The  analysis  is  made  by  the  method  of  redundant  reac- 
tions. (A  full  explanation  of  this  method  will  be  found 
in  Johnson,  Bryan  and  Turneaure's  "Modern  Framed 
Structures,"  Part  2.)     Eeactions  i?j  and  R^  are  taken 
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d   Ihc  dcllcilhui  at   the  Idt  end  is  placed 
"lie   rc^nltin;/  c(jnation   is 

.1  /■;/  " 

whci-c  .1/  IS  the  true  hending  moment  at  anv  section  and 
/)/,  is  (he  hending  moment  at  any  section  due  to  an  np- 
ward  load  (»f  unity  acting  at  A  when  the  two  redundant 
reactions  are  removed.  M  is  e(|nal  to  AP  +  /'|W'r  + 
L',iii,.  where  .1/'  is  the  moment  at  any  section  due  to 
till'  load  on  the  iieam  with  the  redundant  reactions  re- 
moved ;  ///,  is  as  previously  defined,  and  in,  is  the  moment 

at  any  secti luc  to  an  upward  load  of  unity  acting  at 

D  when  the  icdundant  reactions  are  removed.  Since  the 
beam  and  the  load  are  .symmetrical,  li^  =  11,.  M\  in, 
and  111^  can  all  he  expressed  in  terms  of  ./•  and  (he  above 
integration   performed. 

This  integration  must  he  |)erformed  first  for  the  dis- 
tance A  to  H  in  (wo  parts,  tlie  limits  being  0  and  0.8//. 
and  0,S/y  and  />;  tlien  from  li  to  ('  in  three  parts,  using 
limits  0  and  0.27(!r)/.,  0.27i\'>L  and  i).::iAr,Jj,  and  O.T^.'i',/, 
and  /y.-  (lien  from  ('  to  I),  when,'  the  terms  become  equal 
to  zero.  Integrating  as  above  and  solving  the  resulting 
(■(pialion  for  h\  it  is  found  that  /.'i  =  {).:]8<.)W,  where  M' 
is  the  load  on  each  span. 

The  table  under  Fig.  1  gives  the  values  of  all  reactions 
and  moments  at  the  dangerous  .sections  as  determined  by 
this  method  of  analysis,  together  with  the  same  quantities 
as  found  in  the  usual  w^iy — by  the  formulas  for  beams  of 
uniform  section. 

It  might  be  supjiosed  that  in  the  case  of  a  T-l)eaiTi 
the  variation  in  moment  of  inertia  and  the  resulting 
error  in  computed  moments  would  be  great  owing  to 
the  fact  that  very  different  sections  are  opposed  to  posi- 
tive and  to  negative  moments.  For  this 
reason  such  a  case  will  be  considered,      ^jt^  -r"] 

It  will  be  convenient  to  assume  a 
girder  of  definite  form,  as  shown  in 
Fig.  3.  The  dimensions  are  taken 
from  a  railroad  viaduct  as  actually 
constructed.  It  will  be  assumed  that 
tlie  amount  of  steel  at  the  supports  is 
just  sufficient  to  give  balanced  reinforcement.  Using 
values  given  by  the  Joint  Committee  specifications,  the 
required  area  of  steel  is  found  to  be  8.4  sq.in.  and  the 
resisting  moment  of  the  beam  at  working  stresses  4,535,- 
000  in.-lb.  Assuming  as  before  that  the  beam  is  to  be 
designed  for  dead-load  only,  and  on  the  assumption  of 
uniform  moment  of  inertia,  we  would  have  as  the  maxi- 
mum  positive  moment  provided  for  in  the  first  span, 

^r^  X  4,535,000  =  3,028,000  in.-lb.;  and  as  the  maxi- 
mum in  the  middle  span,  2-2|l^  x  4,535,000  =  1,432,- 

000  in.-lb.  Computing  by  T-beam  formulas,  we  find  that 
the  steel  areas  at  these  points  should  be  6.48  sq.in.  and 
2.49  sq.in.  respectively.  The  area  of  steel  will  be  taken 
as  constant  between  points  of  inflection,  as  formerly. 

The  moments  of  inertia  are  found  from  the  trans- 
formed sections,  the  steel  being  replaced  by  an  area  of 
concrete  15  times  as  great.  The  concrete  of  the  orig- 
inal section  is  not  assumed  to  be  effective  in  tension.  Fig. 
3  shows  the  beam  as  considered.  The  maximum  moment 
of  inertia  is  assumed  as  unity  and  the  other  values  ex- 
pressed  as   ratios   thereof.     The   method   of   analysis   is 
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fXiK'tly  tlic  same  as   for   tlic    first  case,   and    tiic    results 
iin-  fiivoii  in  tlie  tal)lo  under  Fijj.  ;i. 

In  view  of  tiio  i'aet  that  tlio  ai)<)ve  analyses  assume  a 
somewhat  f>reater  variation  in  moment  ol'  inertia  tiian 
would  be  likely  to  occur  in  practice,  it  is  probably  sale 
to  sav  that  tlie  greatest  error  due  to  the  use  of  the  ordi- 
nary'theory  would  not  exceed  rA)'/„  in  the  case  of  the 
positive  moments  nor  10%  in  the  case  of  the  negative 
moments.  The  former  error  would  be  on  the  side  of 
safety,  the  latter  on  the  side  of  danjicr.     In  a  beam  of 
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the  kind  here  considered  the  concrete  stress  in  the  under 
side  of  the  beam  at  the  supports  is  generally  the  hardest 
to  keep  within  specified  limits,  even  when  a  higher  com- 
pressive stress  is  allowed  there  than  at  other  points.  Some 
designers  attempt  to  get  around  this  difficulty  by  deep- 
ening the  girder  at  these  points  or  by  providing  com- 
pression reinforcement,  or  both.  The  effect  is  to 
increase  still  further  the  moment  of  inertia  and  hence 
the  bending  moments  thei'e.  As  a  consequence  the 
concrete  stress  is  always  likely  to  be  higher  than  exjiected. 


lacs  off  Earfiy  Wa&er= Works 

Philadelphia  enjoys  the  distinction  of  having  the  first 
American  iniini(i])al  water-works  to  use  cast-iron  mains 
to  any  considerable  extent.  The  earliest  of  these  were 
laid  in  Water  St.  in  180 1  as  an  experiment.  The  pipe 
was  imported  from  Englaiul,  at  a  time  wiuin  po|)ular 
prejudice  against  the  use  of  iron  jjipes  for  potable  water- 
supplies  still  ran  high. 

The  accompanying  illustrations  show  .some  of  these 
early  water  mains,  although  none  date  to  1804.  Pig.  1 
siiows  some  C-in.  bell  and  spigot  jointed  pipe  laid  in 
1827  in  Locust  St.,  east  of  8th  St.,  which  was  removed 
in  the  latter  part  of  1915.  The  other  illustrations  show 
sections  of  some  older  4i/2-in.  flanged  pipe  laid  in  Chest- 
nut St.,  between  Broad  and  15th  St.  in  1817.  All  this 
pipe  was  still  in  good  serviceable  condition  and  was  re- 
moved only  because  in  one  case  the  main  interfered  with 
the  construction  of  a  new  sewer,  and  in  the  other  to  in- 
stall a  larger  pipe  previous  to  laying  a  new  pavement. 

An  analysis  of  the  incrustations  on  the  1837  pipe  is 
of  interest.  It  was  chiefly  oxide  of  iron  and  sand,  to- 
gether with  some  organic  matter.  The  e.xact  chemical 
analysis  was:  Iron  oxide  (Fe.jOj),  77.40;  sand  (insol- 
uble matter,  SiOj),  7.85;  moisture,  2.16;  volatile  matter 
(organic),  11.95;  total,  99.36. 

The  older  pipe  was  probably  imported  from  England, 
but  the  6-in.  bell  and  spigot  pipe  very  likely  came  from 
the  foundry  of  Samuel  Richards,  established  in  Phila- 
delphia in  1820.  If  cast  in  accordance  with  the  speci- 
fications drawn  by  Frederick  Graff  in  1816,  this  pipe  Avas 
only    tV    "'•    thick    as   originally    laid    in    the    ground. 


FIGS.  1  TO  4.     WATER-WORKS  HKLICS  UUG  UP  RECENTLY  IN  PHILADELPHIA;  IRON  WATER  iMALNS  AFTER 

NEARLY   A   CENTURY   OF   SERVICE 
FiMT.  1 — A  C-in.  bell  and  spigot  pipe  laid  in  1827.     Figs.  2,  3  and  4— Parts  of  a  4i,i-in.   main   laid   in   1S17 
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Tests  of  36pOOO-Hp.  TallulaH 

Falls  TTiBirlbnimes 

I!v   !•:.  Laiciii.i"' 

T(\><(s  of  Ihc  IS. ()()()  li|).  vcrtiriil-sliiifl  liv.lr.iiilic  I  u  r 
liiiu's  ill  till'  'rnlliihih  l''iiM-  |iliiiil  of  llic  (icor^Mii  l(iiil\v;i\ 
iiiiil  I'uwir  Co.  (ill -rriliiil  ill  Kiuiinvcriiuj  Ncifs,  Jiiii. 
L'!).  l!)ll)  were  coiniili'li'd  (luriii;;-  Ilic  yciir  juist,  and  tlir 
n'sults  iiiuv  now  Im  rcconlcil.  'riif  iniixiiiiiiin  ctliiiciicv 
of  tlio  tliivo  \m\U  ti'slod  was  SS.Ol',,'  and  tlu"  avi'iajic  iil 
80%  load  was  ST. 82%. 

Tlic  s|H'cilications  roquircd  lliat  cacli  unit  should  i\c 
volop  12.S00  hp.  at  T)!  1  r.]).ni.  under  "hSO  ft.  head,  with 
an  elTiciency  oi"  not  less  than  S;i%.  Each  unit,  sir  Vi'^. 
1,  consists'of  (1)  a  10,0()0-kw.  (i.fiOO-volt  aitcrnatin-:- 
cuiTont  <ioiu'rator,  with  oil-])rossuiT  hcarin^j;  and  cxcilcr 
carriod  on  to]i  of  tlu;  ^LMierator,  and  (2)  an  18,0{)0-h|). 
lurhinc.  with  cast-iron  scroll  case,  steel  wicket  fxates, 
bronze  runner  and  steel-lined  draft  luhe.  Oil  for  (h<' 
pressure  bearing  is  funiishi'd  liy  two  ininips,  each  capa- 
ble of  rarryiuii'  the  load.  One  pump  is  iiiecluiiiically 
driven  from  the  main  sliaft  of  the  unit;  tlu"  otlier  is 
dri\en  by  an  electric  motor. 

Few  hydro-electric  plants  have  ])een  (lesi^■ned  so  par- 
ticularly with  a  view  to  rendering  easy  and  accurate  the 
recording  of  turbine-discharge  measurements  as  has  the 
plant  under  consideration.  The  specifications  called  for 
weir-discbarge  measurements  to  be  made  in  connection 
with  the  efficiency  tests,  using  the  Francis  formula  cor- 
rected for  the  velocity  of  approach.  The  weir,  installed 
in  the  tailracc  of  the  plant,  as  shown  in  Figs.  2  and  4, 
is  30  ft.  long,  with  end  contractions.  It  was  built  of 
heavy  timber  carefully  calked  and  carried  on  a  concrete 
weir  anchored  and  sealed  into  the  substrata.  Still  boxes 
were  provided  at  each  end,  connected  with  a  perforated 
submerged  pipe,  8  ft.  above  the  weir,  as  shown  in  Fig.  4. 
Before  carrying  on  the  tests,  the  leakage  from  different 
sources  was  determined  by  measuring  water  over  a  12-iu. 
weir.     The  leakage  did  not  exceed  i/i  cu.ft.  per  sec. 

The  depth  of  water  over  the  crest  was  measured  with 
improved  Gurley  hook  gages,  located  in  the  still  boxes. 
As  it  was  anticipated  that  water  would  pile  up  on  the  far 


'2  Wan  St.,  New   York  City. 
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side  of  the  weir,  readings  were  taken  simultaneously  in 
l)()th  still  boxes,  the  actual  discharge  being  computed  from 
the  average  discharge  as  recorded  in  each  still  box. 

In  general,  readings  of  the  recording  instruments  wert 
taken  independently  l\y  representatives  of  the  power  com- 
pany and  of  the  turbine  manufacturers,  the  S.  Morgan 
Smith  Co.  In  order  to  make  due  allowance  for  the 
velocity  of  approach  in  the  Francis  formula  for  weir 
discharge,  a  cross-section  of  the  channel  of  approach  in 
the  tailrace  was  taken  8  ft.  above  the  weir,  as  shown  in 
Fig.  4,  and  the  additional  head  computed  therefrom. 
Also,  in  order  to  gain  an  idea  as  to  the  distribution  of 
the  velocity  of  water  in  the  channel  of  approach,  velocity 
readings  were  taken  with  a  Gurley  current  meter,  8  ft. 
above  the  weir,  at  various  stations,  the  velocity  curves 
obtained  in  the  center  of  the  weir  for  discharges  of  ap- 
proximately 200,250  and  300  sec.-ft.  being  shown  in  Fig. 4. 


FIG.    2.      TAILRACE    WEIR    AT    TALLULAH    FALL.S  FUi.    3.     WATER   RHEOSTATS   FOR   GENERATOR   LOAD 
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The   woir   moasuromonts   wore    (•horkod   with    venturi      Ml.i.h  ^^ave  approxin.atdv  equal  loarls  on  the  three  pha«e 


meters,  furnished  hy  the  I^uilders  Iron  Foundry  and  in 
stalled  on  tiie  jienstoeks  near  the  power  house.  Eaeli 
meter  has  a  larj^e  diameter  of  (iO  in.  and  a  35-in.  throat; 
the  reeordinpf  instruments  eomjirise  manometers  giving 
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It  approximately  unity  i)()wer  faetor.  Water  for  the  rhe- 
ostats was  taken  directly  from  the  penstocks.  All  in- 
struments used  in  the  tests  were  cheeked  in  the  lahora- 
Velocrt^  in   Ft  per  Sec. 

0       aJ5     050     0.75      1,0      1.ZS      150 


Cross-Section  of  Tailrace  6-F+.  above  Weir 
VELOCITY    CURVES    ABOVE    WEIR,    TALLULAH   FALLS   I'LAX'I 


_      Veloci+y      Curves      6    Feet 
Above  Center  Line  of  Weir 


instantaneous  readings  and  a  registering  instrument  mak- 
ing autographic  charts.  Pitometer  measurements  were 
made  by  the  Pitometer  Co.,  the  recording  instruments 
being  installed  at  the  tliroat  of  the  venturi  meters,  where 
the  floAV^  is  most  perfect. 

The  net  head  on  the  unit  tested  was  measured  by  at 
least  two  and  usually  three  calibrated  pressure  gages  lo- 
cated at  the  entrance  of  the  scroll  case.  That  the  weir 
measurements  were  carried  on  successfully  and  care- 
fully was  subsequently  proved  by  comparing  the  weir 
discharge  with  the  corresponding  discharge  recorded  with 
the  venturi  tubes  and  pitometers.     The  readings  of  the 
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CHARACTERISTIC   CURVES   OF   TURBINE    UNITS 
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latter  meters  are  not  given  hero,  but  in  general  they 
ivere  about  2  to  3%  lower  than  the  weir  and  venturi- 
neter  readings.  Prom  the  accompanying  table  it  be- 
•omes  evident  tliat  in  general  the  weir  readings  are 
lightly  lower  than  the  venturi-meter  readings,  but  the 
ariation  is  small  indeed,  and  always  less  than  1%.  The 
enturi-meter  readings  check  closely  with  discharges  as 
oniputed  by  the  Bazin  fornmla  for  weir  discharge. 

COMPARISON  OP  FLOW   BY  WEIR   AND  VENTURI   METER 


est  No. 


Weir  Discharge, 
Sec. -Ft. 

201. .1 

2.'iS.l 

70.7 

.  250.2 

204.0 

241.7 

271.75 
,  2.'-,4.7 


244.4 
273.2 


Venturi-Meter 
Discharge,  Sec.-Pt. 
201.0 
238.7 
271.2 
249.6 
205.0 
242.0 
273.0 
2,'')3.0 
208.0 
245.7 
275.0 


Difference, 
Sec.-Ft. 

+  0.4 
— 0.6 
—0.5 

+  0.6 
—1.0 
—0.3 
—1.25 

+  1.7 
—1.5 
—1.3 
—1.8 


The  load  on  the  generators  was  obtained  by  means  of 
vo  three-phase  star-connec'ted   water   rheostats.   Fig.   3, 


tory  of  the  Georgia  Railway  and  Power  Co.  before  and 
alter  the  tests.  During  testing,  the  wiring  of  the  elec- 
trical instruments  used  was  run  in  as  careful  a  manner 
as  possible  in  order  to  avoid  all  stray-field  errors.  The 
generator  losses  on  each  generator  used  wore  obtained 
from  tests  by  the  General  Electric  Co.  at  its  factory. 
Peadings  were  taken  simultaneously  at  all  points,  at  one- 
minute  intervals,  the  starting  time  being  given  by  flash- 
ing all  station  lights.  At  least  five  accurate  readings 
with  steady  load  were  taken  at  50%,  60%,  70%,  80% 
and  90%  gate  opening,  also  as  many  readings  at'lOO% 
gate  opening  as  were  necessary.  The  characteristic  curves 
of  two  units,  as  tested,  are  given  in  Fig.  5.  The  max- 
imum efficiency  was  88.01%,  and  the  average  87.82%  at 
80%  load,  for  the  three  units  tested. 


River  ports  and  water  terminals  Avere  discussed  at  the 
second  annual  meeting  of  the  Mississippi  Valley  Ter- 
minal League,  held  at  St.  Louis,  Mo.,  Feb.  16.  It  appears 
that  of  36  river  ports  all  but  two  own  some  part  of  the 
waterfront.  At  22  of  these  ports  no  water  terminals 
are  being  built,  while  14  have  them  or  are  building  them. 

Minneapolis,  j\linn.,  has  built  1,300  ft.  of  municipal 
dock  wall  and  has  authorized  a  bond  issue  of  $75,000. 
Davenport,  Iowa,  has  spent  $177,000  on  works  estimated 
to  cost  $1,000,000  when  completed.  The  amount  is  raised 
Ijy  4%  municipal  bonds,  and  the  plant  is  made  self- 
supporting  by  means  of  rentals  and  leases.  :\Iuscatine, 
Iowa,  is.  spending  $35,000.  Hamilton,  111.,  has  a  dock- 
that  was  built  for  it  by  the  j\Iississippi  River  Power  Co. 
at  a  cost  of  $6,000.  Kansas  City,  Mo.,  has  built  a  muni- 
cipal dock  and  authorized  a  bond  issue  of  $75,000.  Baton 
Rouge,  La.,  has  accepted  plans  for  the  first  unit  of  pro- 
posed terminals,  to  cost  $75,000.  New  Orleans,  La.,  is 
spending  $2,000,000  raised  by  bonds. 

St.  Paul,  ]\Iinn.,  has  plans  under  consideration  for 
work  estimated  to  cost  $50,000.  At  Des  Moines,  Iowa, 
some  work  is  being  done.  At  Keokuk,  Iowa,  the  pre- 
liminary filling  is  being  done  on  the  waterfront.  Peoria 
and  Quincy,  111.,  propose  bond  issues  of  $100,000  and 
$75,000  respectively.  St.  Louis,  jMo.,  proposes  two  muni- 
cijial  docks  with  railway  connections,  to  be  provided  for 
by  a  bond  issue  of  $2,000,000.  At  l':ast  St.  Louis,  111., 
about  $75,000  is  being  expended,  the  amount  being  raised 
by  private  enterprise. 

More  detailed  information  regarding  many  of  the  pro- 
jects was  given  in   Eiuj'utrcnnri  Xrws,  June  3,   lijl5. 
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C©niicE"efle  Iiili||lhi\^ay  Trestle 


S)' XOI'SIS — I'lic  li)iii)csl  roiirrrlr  liii/hird/i  Ins- 
llv  rrrr  liiiilt  is  /irolxthhi  thai  irliirh  llir  {'itlifuniiii 
Sidle  /lii/lncdi/  ('(inniiission  has  iirarh/  rDiiijilclril 
near  Sdfrdiiinilo.  over  .1  ml.  in  Irni/lli.  'I'lir 
Irrsllc  lids  lircii  vtnislnulnl  mi  Ihc  imil  si/slcni. 
II  I'.s-  bdill  irilli  jiri'i-dsl  ronrrrlc  jiilrs.  dinl  llir 
floor  is  nidilc  up  of  four  scjmrali',  precast  slahs 
plated  siile  Inj  side  to  span  the  spare  front,  lieu  I 
lo  heiif.  Tin:  methods  of  pileilririuf/,  Iranspttrlu- 
tion  and  ererlion  used  were  uui(/iir.  This  siih- 
slntiliai  rourrele  struct itre,  '20  ft.  in  hriijlil  irilh  u 
roatlifai/  21  fl.  in  cinir  iriillli .  lias  rr/x/  dhmil  .<l.l(),- 
OOO  per  iiiitr. 

Till'  SiicriiiiR'nto  li'ucr,  a  stream  of  iiKnlcratc  size  dur- 
ing Calironiia's  long  dry  season,  liecomcs  during  the 
spring  floods,  when  tho  melting  snows  in  the  Sierras 
pass  down  the  valley,  one  of  the  largest  rivers  of  I  he 
TTiiiied  States.     A    IKh,,!    How  of  over  800,0()()  cu.rt.   per 


'The  ^roiind  erossed  hy  the  trestle  is  u  swamp  of  iiiij. 
IcMiii  eliaraeter,  so  that  it  was  possihh;  to  drive  piJCH 
aeiiir.-ilely  and  space  the  iieiits  iiiii r<innl v.  It  was  de- 
elded  llial  the  eolleri'le  trestle  should  he  hiiill,  hy  driving 
pl'eeast  e(p|ieiv|e  piles,  fuiir  pMes  lo  a  held,  molding  a 
eolierete  cap  <ill  the  heads  id'  each  helll,  ami  then  placing 
pri'cast  lloor  slahs  on  these  hents,  leaving  the  jmrapet 
of  Ihe  structure  and  the  wearing  surface  for  tradie  m 
the  final  steps  in  eonstruction.  The  work  of  construct- 
ing the  trestle  is  descrihed  in  detail  as  follows  from 
inrormation  given  hy  l>.  (!.  (ierwick,  the  resident  engi- 
neer in  charge  of  the  work. 

IjAYOUT   ok   'rilK    (JoNCniCTK    C.\STI\(J    VaI!I) 

As  may  he  seen  by  the  accompanying  sketch  maj),  the 
west  end  of  the  trestle  intersects  the  main  line  of  the 
Southern  Pacific.  A  spur  track  was  built  here,  and 
hunkers  were  erected  with  a  capacity  of  two  carloads  of 
sand  and  four  carloads  of  rock.  The  railway  delivered 
sand  and  rock  in  bottom-dump  cars  which  discharged  into 


FIG..  1.    VIEW    OF    COMPLETED    TRESTLE    ACROSS    YOLO  BYPASS 


sec.  has  been  recorded.  This  volume  of  water  is  sev- 
eral times  as  great  as  the  regular  channel  of  the  Sacra- 
mento v\dll  carry.  The  project  for  the  reclamation  and 
flood  protection  of  the  Sacramento  Valley  therefore  pro- 
vides for  leaving  a  broad  channel  down  the  valley  unob- 
structed by  dikes.  Into  this  channel,  known  as  the  Yolo 
bypass,  the  surplus  water  from  the  main  channel  will  be 
discharged  in  time  of  flood. 

The  California  State  Highway  Commission  in  con- 
structing a  state  highway  across  the  Sacramento  Valley 
had  to  plan  a  road  which  should  not  be  interrupted  at 
periods  of  flood,  which  often  last  for  several  weeks.  It 
was  necessary  therefore  that  the  roadway  across  the  Yolo 
bypass  should  he  built  above  flood  level  and  tliat  it 
should  not  obstruct  the  flow  of  water  down  the  channel. 

It  was  decided  that  the  best  and  most  economical  struc- 
ture to  carry  the  roadway  across  this  channel  was  a 
concrete  trestle.  At  one  end,  however,  the  final  limits 
of  the  bypass  channel  are  not  positively  determined,  and 
at  that  end  it  was  decided  to  build  a  wooden  structure 
on  creosoted  piles,  "which  would  cost  less  and  be  more 
readily  removed  in  case  of  necessity  than  a  concrete 
structure. 


a  hopper  under  the  track,  and  a  bucket  elevator  hoisted 
the  material  into  the  bunkers.  A  yard  was  laid  out  for 
casting  the  piles  and  floor  slabs.  The  concrete  piles,  32 
to  50  ft.  long,  weighed  from  3  to  nearly  5  tons,  accord- 
ing to  their  length ;  and  the  floor  slabs  weighed  514  tons 
for  the  inside  slabs  and  61/4  tons  for  the  outside  slabs. 
Corrugated  steel  was  used  for  reinforcement  and  was 
all  assembled  in  units  before  placing.  This  work  was 
very  accurately  done,  and  the  cost  was  comparatively  low. 
The  average  cost  of  bending,  assembling,  and  placing  in 
the  forms  was  about  $7.50  per  ton,  and  some  work  was 
done  as  low  as  $6.80  per  ton. 

Methods  Used  in  Piledrivixg 

Each  bent  of  the  concrete  trestle  has  four  piles,  the 
two  inner  piles  vertical  and  the  outer  piles  driven  on  a 
batter  of  1 :  8.  The  concrete  piles  used  are  14  in.  square 
with  chamfered  corners.  There  is  a  reinforcing  rod  at 
each  corner  and  spiral  hooping.  The  lower  5  ft.  of  the 
pile  is  tapered.  Prior  to  the  driving  of  the  piles,  nu- 
merous test  borings  and  test  piles  were  put  down  along 
the  line  of  the  trestle.  An  attempt  was  made  to  have 
all  the  concrete  piles  of  such  a  length  that  they  could 
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1)0  driven  to  the  desired  grade  and  afford  a  resistance  to 
permit  a  safe  loading  of  20  tons  eacli. 

Piles  of  five  different  lengths  were  east,  as  follows: 
32  ft.  long,  860;  35  ft.  long,  1,081;  50  ft.  long,  521;  45 
ft.  long,  23G;  50  ft.  long,  220.  By  using  these  piles 
of  varying  lengths  it  was  possible  in  nearly  all  eases  to 
drive  a  pile  to  the  final  grade  desired  and  obtain  tlie 
required  resistance.  The  soil  cneoiintered  was  a  mi.xture 
of  sand  and  clay,  with  sonic  adobe  on  top,  and  varied 
considerably  in  bearing  power.  The  penetration  under 
the  final  blow  in  some  cases  was  as  much  as  %  in. ;  but 
in  others  the  last  20  or  30  blows  lowered  the  pile  only 
an  inch,  and  in  a  very  few  cases  it  was  necessary  to 
cut  off  the  piles. 

The  contract  for  the  work  was  let  July  31,  1914,  and  a 
month  later  the  machinery  was  being  set  up.  The  first 
equipment  arrived  at  the  casting  yard  on  Sept.  5.  Pile- 
driving  began  on  the  creosoted  wood-pile  trestle  at  the 
west  end  on  Nov.  1,  and  the  first  concrete  pile  was  driven 
on  Jan.  3,  1915.  The  last  concrete  pile  was  driven  Oct. 
1,  1915. 

Methods  of  Handlixg  the  Piledriver 

The  piledriver  used  was  60  ft.  higli  with  swinging 
leads,  "OTien  the  work  began,  the  swamp  to  be  crossed 
by  the  trestle  was  dry.  This  swamp  on  the  line  of  the 
trestle  is  almost  a  dead  level,  the  elevation  varying  only 
from  -1-12.5  to  -f-S.G  in  the  314-mi.  length  of  the  trestle. 
The  desired  elevation  of  the  top  of  the  concrete  piles 
was  28.9,  so  the  trestle  floor  is  16  to  20  ft.  above  the 
ground.  To  carry  the  piledriver  over  the  soft  swamp, 
l2.\12-in.  by  24-ft.  skids  were  laid  directly  on  the  ground 
with  2x6-in.  greased  ways  on  these  .for  the  j^iledriver  to 
slide  on.  The  driver  was  backed  away  from  the  trestle 
as  it  worked,  and  the  skids  were  pulled  ahead  with  a 
team. 

In  February'  the  swamp  was  flooded  and  a  different 
metliod  of  working  became  necessary.  A  temporary  wood- 
en trestle  was  then  driven  ahead  of  the  concrete  trestle 
to  carry  the  piledriver.  This  temporary  trestle  had  bents 
placed  9I/2  ft.  apart,  four  piles  to  each  bent,  and  the 
piles  were  driven  8  to  13  ft.  into  the  ground  and  pro- 
jected about  8  ft.  above  the  ground,  which  was  enough 
to  keep  the  caps  clear  of  the  water.  A  small  piledriver 
drove  tJie  piles  for  this  temporary  trestle  and  placed  the 
caps  and  stringers.  The  large  piledriver,  when  it  moved 
back  from  driving  a  bent  of  concrete  piles,  pulled  the 
piles  of  the  two  temporary  bents  which  it  had  passed 
over,  and  the  piles,  caps  and  stringers  were  floated  ahead 
to  the  small  driver. 

Cushioning  the  Hammer  Blow  on  the  Pile 

There  were  four  yg'i^i-  reinforcing  rods  in  each  con- 
crete pile,  and  tliey  were  left  projecting  20  in.  above 
the  head  when  the  pile  was  cast,  to  make  a  proper  bond 
with  the  concrete  caps,  which  were  later  cast  in  place. 
These  projecting  rods  necessitated  special  arrangements 
in  driving  the  piles  to  avoid  bending  the  rods.  Imme- 
diately on  top  of  the  piles  was  placed  a  4-in.  fir  block, 
or  in  case  of  the  long  piles  two  blocks,  through  which 
holes  had  been  l>ored  for  the  projecting  rods.  On  top  of 
this  wooden  block  was  placed  a  structural-steel  head  with 
a  sliding  cast  block.  Later  a  cast-steel  head  was  used, 
holes  being  cored  through  it  to  admit  the  rods.  On  top 
of  this  cast-steel  follower  was  placed  a  14xl4-in.  block 


t'IG.     2.    SKETCH     MAP,     SHOWING     LOCATION     OF     CALI- 
FORNIA   STATE   HIGHWAY    ACROSS   YOLO   BYPASS 

of  Australian  irouwood,  to  receive  the  blow  of  tlie  ham- 
mer. This  block,  chamfered  at  the  upper  end  and  fitted 
with  a  cast-steel  cap,  shattered  rapidly  under  the  shock 
of  the  Jiammer,  lasting  from  one  to  five  days,  or  a  max- 
imum of  about  100  piles  driven.  It  was  found  that  when 
the  fiber  of  the  block  broke  dowii,  much  of  the  force 
of  the  hammer's  blow  M'as  lost. 

The  concrete  piles  withstood  the  shock  of  driving  in 
splendid  shape,  very  few  of  the  pile  heads  breaking  down. 
When  any  of  them  did  break,  it  was  generally  easy  to 
find  the  cause,  such  as  the  head  being  out  of  square,  or 
the  cushion  block  too  hard. 

A  drop  hammer  was  used  for  driving  the  creosoted 
piles  and  was  tried  on  the  concrete  piles,  but  the  piles 
shattered  badly  under  it.  A  No.  1  Vulcan  hammer  was 
then  substituted  and  worked  well.  This  ram  weighed 
5,000  lb.,  had  a  drop  of  31/2  ft.  and  struck  56  blows  per 
minute. 

As  the  concrete-slab  floor  units  were  cast  of  uniform 
length,  it  was  necessary  to  drive  the  piles  very  accurately. 
The  piles  were  lined  up  with  transits,  one  on  the  center 
line  of  the  bridge  and  one  on  a  parallel  base  line.     When 


PIG.    3.     VIEW   OF   UNDER   SIDE   OF   YOLO   BYPASS 
TRESTLE.  SHOWING  FLOOR  CONSTRUCTION 
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till-     ''1(11111(1      llCCilll 


(xmIciI    SI)    Hint    llic    transit    on    tlic      lijindlc^Miiv,  llv  lo  the  driver.      All  lli 


n;,M'r  piles  were 


Imsc  line  could   not   he  used,  direct    ineiisiireineiil    wii.-   re-       liried   \ulli   I \s n  lines,  one  lieiii;;  iillinlied   well  hack   fr 


lied  upon  to  (ihlaiii  the  distance  to  the  In  ;i<l  nf  ihi'  ]>[]>■. 
'V\us  spotting,'  ol'  the  piles  was  done  \eiv  rapidiv,  a-  mas 
ho  seen  hy  the  fact  that  iiO  to  ii'i  piles  ol"  :\:)-[i.  hnulii 
were  usually  driven  in  S  hr.  The  driver  had  also  In  pidl 
the  tein])oraiy  trestle.  The  ali^Miniciil  «il'  (he  piles  is  rc- 
niarkahly  j,'ood.  The  niaviiiiuni  allnualile  vaiialioii  of 
the  head  of  the  |>ilc   in   the  «ap  was  )i   in.      Only  a    lew 


llic    head    of    Ihc    pile    and    a    second    at    the    I'car   (|liui't('r- 

pnllll. 

'i'i:\i  I'oi;  \l,■^   Ti;\(K  I'oi;  11v\i>i,in(i  .Maikimai. 

.\s  soon  as  a  heni  of  lour  concrete  piles  was  driven,  a 
lcinp(uary  dcrk  was  placed  on  the  two  s(aitli  |)ilcs.  The 
del  k  (onsisteil  (d'  a    I0.\l2-in.  cap  hored  to  admit  the  rods 


]iiles  had  to  he  spruiiLi;  slii;htly  lo  come  within   this  varia-       projeclinj;    Iroin    the   heads  i>\'   the   piles   and   on   this  cap 
lion.  rested  striii^aTs  upaiininj,'  the  20-11.  sjiacc!   from  hont  to 

licnf,  while  (Ui  these  strint;ers  vvcie  laid  crossties  and  IH- 
11).  j-ails  for  a  ^J-i't.  '^iw^v  tracl<.  On  this  railway  ran  IIk; 
cars  which  hronuhl  the  |)iles  and  other  consi  riicl  ion  iiiii- 
tclial    lo    the    end    of    the    Work. 

The   iic\l   opci'alion   was  (lie  casliim  cl'  the   reiurorccd- 
i(inci-c(e  cap  on  Ihc  noiili  hall'  id'  Ihc  pile  hcnt.     Wooden 


As  every  eii;,Mneer  knows  who  has  had  to  do  work  in- 
V()Ivin_i;;  the  use  ol'  loic;  [irccasl  rein  forced  ioikicIc  pile>, 
it  is  ossontial  that  they  he  cai'id'ully  liamllcd  In  avoid 
cxt'ossivc  hendin^'  stress.  The  piles  al'Ici-  licin^-  IIkii-oii^Ii 
Iv  s(>asoncd  in  llic  yard  wci'c  hauled  mil  al  niulil  In  Hie 
end   of    the   coinplclcd    trcsllc.       In    i.nlci'    In    handle    |h.',-e 
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FIGS.    4   TO   10.    VARIOUS   DETAILS   OF   TRESTLE   CONSTRUCTION,  YOLO  BYPASS,   CALIFORNIA 

Fifir.  4 — Cross-section.  Fig.  .5 — Reinforcement  of  35-ft.  pile.  Fig.  6 — Plan  and  sections  of  outside  floor  slab.  Fig.  7 — • 
Slab  connections  at  junctions  over  trestle  caps.  Fig.  8 — Details  of  expansion  joints.  Fig.  9 — Loop  for  lifting  and 
anchoring    Ilooi'    slabs.      P'iK.    10 — Longitudinal    elevation    and  section  of  wheel  guard 

long  piles,  the  piledriver  was  equipped  with  a  12xl2-in.  forms  were  built  around  the  heads  of  the  piles,  which  were 

boom  48  ft.  long,  the  inner  end  of  which  was  set  in  a  allowed  to  project  6  in.  into  the  cap.  The  rods  projecting 

foot  block  between  the  standing  leads  of  the  driver.    The  from  the  top  of  the  piles  were  bent  over  into  approxi- 

swinging  leads  were  so  arranged  that  they  could  be  swung  mately  semicircular  form.     The  other  reinforcing  rods 

to  one  side  out  of  the  way.     When  the  boom  was  to  be  were  placed  in  the  form  and  left  projecting  toward  the 

used  for  handling  piles,  the  hammer  line  was  used  as  a  south  end.    The  half-caj)  was  then  concreted.    This  work 

boom  line  and  the  pile  line  as  a  fall  lino,  while  a  line  to  was  done  at  night,  the  mixer  and  concrete  material  being 

a  niggerhead  was  used  to  swing  the  boom.  carried  on  the  temporary  track  on  the  south  half  of  the 

At  first  the  piles  were  hauled  from  the  yard  to  the  trestle,  which  had  to  be  kept  open  for  delivering  piles 

end  of  the  trestle  at  night  and  lowered  hy  the  boom  on  to  the  driver  during  the  day. 

two  horses  placed  beside  the  trestle,  so  that  the  piles  were  These  caps  were  allowed  to  season  for  30  days,  and  then 

parallel  with  the  bridge,  the  piles  resting  on  the  horses  the  two  floor  slabs  for  the  north  half  of  the  floor  were 

at  about  their  quarter-points.     Later,  when  the  swamp  brought  from  the  yards,  set  in  place  on  the  caps  and 

was  flooded,  this  plan  was  changed,  and  the  piles  were  grouted.     The  temporary  track  was  then  removed  from 

hauled  out  to  the  end  of  the  trestle  in  the  daytime  and  the  south  half  of  the  trestle,  and  the  ties  and  rails  were 
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ri'laid  on  tlio  floor  slabs  of  the  ikuIIi  half.  It  was  tlion 
possible  to  cast  tlio  south  half  of  the  trestle  caps.  After 
these  had  seasoned  for  30  days,  the  floor  slabs  were 
broiisht  forward  and  placed  upon  them. 

As  may  be  seen  from  the  accompaiiyinfj  drawings,  each 
floor  slai)  has  the  general  form  of  an  inverted  box.     The 

•I'xlA'Domli..  i    Pods. 


Caps  are  firsf  poured  on  North  Half  of  Bridcje 

All  Work  from  Deck  of  Bridge  Concrei-a  mixed  in  Mixer  on  Car  on  Track, 
deposited  in  Form  by  Means  of  Chufe  Concrete  placed  MigMs  when  Track 
ivas  clear 

FIG.    11.    CROSS-SECTION,     SHOWINC,     CONSTRUCTION     OF 
NORTH  HALF  OF  CAPS  OF  PILE  BENT 

floor  is  6  in.  in  thickness,  with  projecting  flanges  of  a 
total  depth  of  18  in.  Great  pains  -was  taken  in  the  de- 
sign of  the  slabs  and  caps,  so  that  the  completed  trestle 
is  a  monolithic  structure,  althoiigh  the  separate  parts  are 
assembled  as  precast  units.  Rods  were  left  projecting 
from  the  top  of  the  trestle  caps,  and  3-in.  holes  were 
cored  in  the  floor  slabs,  so  that  as  the  floor  slabs  were  set 
they  dropped  over  these  rods.  The  holes  were  later  filled 
with  grout.  For  convenient  handling  of  the  floor  slabs, 
four  round-iron  links  were  cast  in  each  and  were  set 
in  slots  at  the  ends  of  the  slabs.  After  the  slabs  were  set 
in  place  these  links  were  connected  by  hook  bolts  and 
a  plate,  and  then  the  wdiole  slot  was  filled  with  grovit. 

The  sides  of  the  slabs  were  made  flush  at  the  bottom 
for  a  depth  of  4  in.  and.  recessed  14  in.  above.  When 
the  slabs  were  set  in  place,  a  half-inch  opening  closed  at 
the  bottom  was  thus  left  between  adjacent  slabs,  and 
this  was  later  filled  with  grout. 

At  every  third  bent  of  the  trestle  was  placed  an  ex- 
pansion joint.  Here  of  course  the  connecting  hook  bolts 
referred  to  were  omitted.  A  half-inch  opening  was  left 
in  setting  the  slabs,  and  in  this  opening  was  inserted 
a  fold  of  No.  16  galvanized  iroiL  The  expansion  slabs, 
like  all  the  other  floor  slabs,  were  bedded  in  cement  mor- 
tar, which  was  applied  to  the  trestle  caps  before  the 
floor  slabs  were  set.  Movement  takes  place,  however,  be- 
tween the  mortar  and  these  slabs  at  the  expansion  joints. 
The  bottom  of  the  slab  is  very  smooth  and  somewhat 
oily  from  the  forms,  so  that  it  slides  readily  on  the 
mortar  laj^er  on  top  of  the  trestle  cap.  The  movement 
in  this  expansion  joint  is  noticeable  under  even  slight 
changes  in  temperature.  The  highest  temperature  since 
the  slabs  have  been  set  is  113°  and  the  lowest  28°, 

Equipment  for  Tkansportation  of  JMatekial 
For  hauling  the  piles,  slabs  and  other  material  from 
the  casting  yard  to  the  end  of  the  trestle,  special  cars 
were  used,  consisting  of  two  sets  of  car  trucks  connected 
with  a  reach,  and  two  12x1 2-in.  timbers  set  on  top 
of  the  trucks.  Two  floor  slabs  made  a  load  for  one  of 
these  cars,  and  a  train  of  three  loaded  cars  was  pulled 
by  a  gasoline  locomotive.  At  the  outset  of  the  work 
one  5-ton  gasoline  driven  locomotive  was  used ;  and 
as  the  distance  of  haulage  increased,  a  similar  Ti/j-ton 
engine  was  added.     These  gasoline  locomotives  worked 


three  8-hr.  shifts  and  gave  excellent  satisfaction.  While 
the  grade  on  the  conta-ete  trestle  was  level,  a  temporary 
construction  trestle  extended  from  the  yard  on  a  0.4% 
grade  which  the  train  had  to  ascend. 

Parapf/j's  and  Roadway  Surfacing 

For  setting  the  slabs  on  the  trestle  cap  a  gantry  crane 
traveler  was  used  carrying  two  5-ton  chain  blocks.  When 
used  to  set  the  first  row  of  slabs  on  the  north  side  of  the 
trestle,  the  traveler  ran  on  12xl2-in.  stringers  which  on 
one  side  rested  on  the  inner  end  of  the  concrete  cap  and 
on  the  other  side  rested  on  the  outer  side  of  the  cap  on 
ihc  temporary  construction  track,  as  shown  in  Fig.  12. 
To  ])revent  the  traveler,  from  tipping,  it  was  chained 
down  when  setting  the  first  slab.  After  this  slab  was 
placed,  however,  a  plank  w^as  laid  on  top  of  it,  and  then 
a  traveler  was  used  spanning  the  entire  trestle.  With 
these  travelers  it  Avas  possible  to  set  the  floor  slabs  very 
carefully  and  accurately.  Accuracy  in  setting  was  es- 
sential, as  the  bottom  edges  of  the  longitudinal  joints 
had  to  be  flush  in  order  to  grout  these  joints.  Accuracy 
in  placing  the  slabs  was  essential  also,  on  account  of  the 
method  of  fastening  used. 

In  casting  the  outside  slabs  for  the  floor  a  row  of  li/^- 
in.  holes  6  in.  deep  was  cored  in  the  slabs.  After  the 
slabs  had  been  set,  rods  12  in.  long  were  inserted  in  these 


Oanlry  Traveler  sf raddles  Track  and  overhangs  North  Side,  floor 
Stabs  are  run  underneath  Traveler,  picked  up  by  ttvo,  five-  ton 
RIocks, and  moved  over  into  Place;  then  lowered  on  Cap  over  Dowels 
cast  in  Concrete.  When  two- North  Slqbs  are  set  and  grouted  for 
some  Distance,  say  100  Bents,  Track  is  then  thrown  over  on  Slabs. 
Temporary  Caps  and  Stringers  are  taken  ahead  for  further  Use. 
The  Forms  for  South  Side  Half  Caps  are  ihen  placed  and  con  -  • 
Creted  in  same  tVay  as  the  North  Side 

FIG.  12.  TRAVELER  FOR  SETTING  FLOOR  SLABS 

holes  and  grouted  in  place.  These  projecting  dowels  hold 
the  parapet  in  place  on  the  floor.  The  parapet  is  of 
simple  form,  15  in.  in  height  with  arch  openings.  Be- 
sides acting  as  a  curb,  it  supports  a  galvanized-pipe 
railing,  the  top  of  which  is  43  in.  above  the  floor.  The 
wearing  surface  of  the  roadway  is  a  layer  of  asphalt 
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1  i/j  ill.  thick.  The  nmdway  liiis  ii  l;i-iii.  .crowii  iil  tlic 
riMilcr,  tliis  itowii  Unw^  roriiicd  hy  castiiifj  the  trcsllc 
iMjis  "i  in.  liigiirr  at  llu'  tciidT  than  at  (Ik;  .si<lcs. 

'riu'  unit  sysk'iii  of  coiistriulioii  aiioiitt'd  in  liuildiii;,' 
the  tri'sllt'  not  only  itinduccd  ii  |iciiii.iiiinl  .-Inn  line  Imilt 
of  iiiiiforndy  liij,di-(iiiali(y  matciial  .il  a  low  ((i.-t,  Iml 
i'iial)K'(l  tlu>  work  to  he  jirosccntcd  vciy  ra|iidly.  The 
lirst  foMcirto  pile  t"or  ilio  trestle  was  driven  on  .Ian.  .'i, 
IDIT),  and  tlii'  last  concrete  pile  on  ()(l.  I.  As  may  be 
fjatluTod  from  the  des(  riplinn,  the  dill'erent  ])arts 
of  the  work  were  bein<i  carried  Inrwiird  at  the  same  time 
the  piles  were  being  drivmt,  sn  lli;il  llie  entire  tloor  of  tlie 
trestle  with  wheel  giiaid  in  plme  was  edniplete  oii  Dee. 
11,  1915;  and  on  Dei'.  ■.'■.'  llie  lirsl  luitnniuhile  was  driven 
across  the  liridLie.  Tliei'e  still  remains  to  he  ednstrneted 
a  bascule  bridge  of  short  sjjaii  crossing  a  navigation  chan- 
nel at  the  east  end  of  the  trestle.  A  tem])orary  roailway 
has  been  built  around  this,  however,  and  the  whole  struc- 
ture is  expected  to  be  open  for  trattlc  in  February,  1 !)!(!. 

In  carrying  on  its  Avork  of  highway  construction  the 
California  Highway  Commis.sion  furnishes  to  contractors 
the  crushed  rock,  sand  and  cement  for  concrete,  and  any 
steel  used  for  reinforcing.  A  special  freight  rate  of  about 
one-half  the  regular  rate  is  made  by  the  railways  of  Cali- 
fornia for  material  for  use  on  the  state  highways.  This 
is  one  reason  why  the  commission  has  adopted  tlie  policy 
of  furnishing  the  materials  to  the  contractors.  In  tlie 
Yolo  bypass  trestle  the  total  amount  of  material  is  21,093 
tons  of  crushed  stone,  12,553  tons  of  sand,  32,000  barrels 
of  cement  and  2,200  tons  of  reinforcing  steel.  The  cost 
of  these  materials  was  in  the  neighborhood  of  $148,000. 
The  payments  to  the  contractor  for  the  trestle,  the  Graff 
Construction  Co.,  will  aggregate  about  $216,000.  The 
total  cost  of  the  trestle  will  be  under  $395,000.     The 


total  lenglli  of  the  trestle  is  H;,310  ft.,  or  3.09  mi.  Ono- 
scventh  of  this  distance;  is  of  wooden  construction.  Tlic 
cost  of  this,  however,  is  included  in  the  contract  price 
(|iiote<l,  so  that  the;  total  cost  of  the  concrete  trestle 
is  in  the  neighborhood  of  $130,000  j)er  mi.  Austin  U. 
Kletelier  is  the  Chief  Kiigiiieer  of  the  California  High- 
way Commission,  and  William  S.  (Jaruthers  is  division 
engineer  of  the  division  in  which  the  Yolo  bypass  trestle 
is   in<'liided. 

FB°opeirty  Owuaers  Ashed  To 
Slope  StreetcRmJlway  CTuit 

Kansas  (!ity,  Mo.,  iias  spent  five  years  and  about  $100,- 
()()()  digging  a  cut  for  a  GO-ft.  street  carrying  two  tracks 
of  the  .Metropolitan  Street  Ky.  Co.  The  cut  is  50  ft. 
deep,  three  city  blocks  in  length,  in  rock  and  earth. 
'Hie  line  was  designed  to  be  an  outlet  for  traflic  from  the 
new  Union  Station  to  the  south  residence  district.  About 
four  months  ago,  after  the  work  had  been  completed,  a 
large  rock  broke  off  and  rolietl  down  the  steep  slope, 
lireaking  a  trolley  pole  at  the  bottom.  Six  weeks  later 
anotluT  rock  weighing  several  tons  broke  loose  and  struck 
the  traik  with  sufficient  impact  to  beiul  the  rails.  The 
hoard  of  control  of  the  railway  thereupon  refused  to 
operate  cars  througli  the  cut  until  the  latter  was  made 
safe. 

In  e.xcavating  the  cut  the  contractors  used  heavy 
charges  in  blasting,  which  shattered  the  rock  badly.  The 
sides  were  left  almost  vertical.  The  formation  is  made 
up  of  strata  of  limestone  with  intervening  strata  of  shale 
and  dirt.  When  exposed  to  the  weather,  the  shale  dis- 
integrates so  that  the  rock  ledge  above  is  subjected  to 
cantilever  stresses,  causing  it  to  fail.     It  is  stated  that 
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tlic  sides  ol'  tiic  cut  should  lie  ^nidcd  to  a  sIojh'  ol'  1:  1. 
Tlie  character  of  tlie  rock  is  sliowii  in  tiie  view. 

Tin;  railway  referred  the  matter  to  the  city,  under  the 
lurisdiction  of  wliicli  the  work  was  done.  The  city 
eno^ineer,  having  no  jurisdiction  outside  the  slope  lines, 
referred  the  matter  to  the  legal  dei)artment  of  the  city 
iUid  was  advised  that  there  was  an  ordinance  on  file  which 
called  upon  the  adjacent  property  owners  to  grade  tlieir 
property  to  such  a  slope  as  would  nuike  the  street  sale. 


The  |i;irk  board  in  grading  back  for  the  station  plaza 
will  grade  the  street  for  about  half  its  length  on  the 
oast  side  of  the  cut.  Only  one  property  owner  on  tiie 
west  side  has  announced  his  intention  of  grading  it  back. 
In  the  meantime  tlic  city  has  been  unable  to  lay  the 
asphalt  pavement.  I'robably  the  matter  will  be  lield  in 
abeyance  until  the  park  board  has  completed  its  grading, 
when  some  action  may  1)6  taken  to  force  the  abutting 
property  owners  to  observe  the  ordinance. 


Hlnglhi  S^lpIhiMir  Does  Nott  Iinijf^F( 
Deimlhieartllhi  SHeeH 


r>v  .1.  S.  Ungeu* 


JSYNOFSIS — As  a  result  of  the  umvillingness  of 
the  Society  of  Automobile  Engineers  to  accept 
high-sulphur  steel  specifications,  the  Carnegie  Steel 
Co.  has  carried  on  a  long  series  of  practical  studies 
of  the  behavior  of  steels  alike  except  for  sulphur 
content.  Some  of  tlie  results  tcere  presented  in  a 
paper  before  the  annual  meeting  of  the  society  in 
New  York,  Jan.  0,  1016,  and  are  reviewed  here. 
Rivets,  chains,  tubes,  channels,  plates,  sheets,  rails, 
axles,  drop  forgings,  etc.,  were  made,  and  the 
higher-sulphur  pieces  were  generally  a.s  good  as 
those  of  lower  content. 

The  manufacture  of  steel  in  cjuantities  of  several  tons 
at  one  time  began  when  the  bessemer  process  was  intro- 
duced about  50  years  ago.  Chemical  analyses  at  that 
time  were  crude,  or  not  made  at  all.  Failures  due  to  poor 
raw  material  or  improper  metallurgical  treatment  were 
common.  Sulphur  was  largely  blamed  for  such  results, 
and  a  strong  prejudice  against  it  was  established.  Rarely 
has  it  been  questioned,  nor  have  many  efforts  been  made 
to  establish  tlie  truth,  until  at  the  present  time  few  are 
ready  to  believe  that  sulphur  up  to  a  reasonable  amount, 
say  under  0.100%  does  not  affect,  or  at  the  most  only 
slightly  influences,  the  working  properties  during  manu- 
facture or  the  quality  of  the  finished  steel. 

The  purpose  of  this  investigation  was  to  prepare  steels 
of  different  degrees  of  hardness,  each  containing  varying 
amounts  of  sulphur,  then  work  these  steels  into  finished 
products  and  examine  them  carefully  during  the  manu- 
facture and  after  completion  for  difference  in  quality. 

Three  heats  of  steel  of  68  tons  each  were  made.  These 
were  low-sulphur  basic  openhearth  steels  of  soft,  medium 
and  moderately  hard  varieties  of  approximately  50,000, 
70,000  and  90,000  lb.  tensile  strength,  the  carbon  con- 
tents being  0.09,  0.32  and  0.51%  respectively.  No  selec- 
tion of  stock  or  furnace  was  made,  the  furnaces  being 
taken  at  random.  The  heats  were  cast  into  twenty-four 
]8x20-in.  ingots,  of  6,300  lb.  each.  Twelve  ingots  from 
each  heat  were  used  in  the  investigation,  or  a  total  of  100 
tons.  After  a  discard  had  been  made  to  eliminate  any 
highly  segregated  or  streaked  condition  in  the  steel  and 
the  regular  waste  provided  for,  about  50  tons  of  steel  was 
used  in  tlie  tests  carried  out. 


The  suli)hur  content  of  the  ingots  was  increased  pro- 
gressively by  adding  amounts  of  sulphur  to  different 
ingots  from  the  same  heat,  raising  the  amounts  in  the 
higher-sulphur  ingots  of  the  series  greatly  beyond  that 
ordinarily  found  in  commercial  steels.  The  sulphur  ad- 
ditions were  made  in  the  pure  powdered  form  to  the 
ingots  during  pouring.  The  aim  was  to  obtain  steels  that, 
excepting  sulphur,  would  be  alike  in  manufacture  and 
composition,  thus  keeping  out  any  variables  and  furnish- 
ing an  opportunity  to  study  the  effect  of  sulphur  alone. 

The  ingots  were  rolled  into  such  sizes  as  would  be 
needed  to  fabricate  the  different  steels,  either  by  hot  or 
cold  working,  into  such  finished  articles  as  they  were 
best  adapted  to  by  composition.  Sheets,  wire  products, 
rivets,  chains,  tubes,  channels,  plates,  rails,  axles  and 
drop  forgings  were  made.  Owing  to  the  great  variety  of 
materials  made,  it  was  not  always  possible  to  use  steel 
of  the  exact  composition  ordinarily  employed  for  a  cer- 
tain purpase,  as  the  steel  was  sometimes  a  little  harder 
or  softer  than  required.  This  feature  does  not,  however, 
influence  the  comparative  results.  The  manganese  of 
the  three  heats  was  0.43,  0.62  and  0.67%  respectively. 

The  ingots  were  heated  to  1,250°  C.  and  then  rolled  in 
the  regular  way,  no  attempt  being  made  to  give  the  higher 
sulphurs  any  preference.  All  ingots  were  rolled,  except 
the  two  highest-sulphur  ingots  of  the  0.09%  carbon  heat, 
containing  0.250  and  0.254%  sulphur.  These  ingots 
cracked  badly  in  rolling  and  were  removed  from  the  roll 
tables  and  scrapped.  In  rerolling  from  the  blooms,  billets 
or  slabs  into  finished  material,  no  trouble  was  experienced 
nor  any  difficulties  met. 

Table  1  shows  the  chemical  composition  of  each  heat 
and  the  sulphur  content  of  each  ingot. 


TABLE   1. 


CHEMICAL,  ANALYSES   AND   PURPOSES 
OP  HIGH-SULPHUR  STEEL 


•Manaser.    Central    Research    Bureau,    Carnegie    Steel    Co., 
Duquesne,    I'enn. 


Basic  Openhearth  Heat  No.  81,160: 
Chemical    analysis — carbon.     0.09; 

phorus,   0.012;  sulphur,   0.031. 
Suli)hur    content    in    ingots— 0.030,    0.031,    0.050,    0,060,    0.090, 

0.116,    0.140,   0.160.   0.180,   0.250,    0.254. 
Purposes  for  which  used — rivets,  chains,  sheets,  wire,  tubes 

and  pipe. 
Basic  Openhearth  Heat  No.   71,163: 
Chemical     analysis — carbon,     0.32; 

phorus,   0.014;  sulphur,   0.032. 
Sulphur    content    in    ingots,    0.032,    0.068,    0.108,    0.146, 

0-230. 
Purposes    for    which    used — drop    forgings,    channels,    plates 

and  tubes. 
Basic  Openhearth  Heat  No.   7G,18r. : 

Chemical     analysis — carbon,     0.51;     manganese,     0.6i;     phos- 
phorus,   0.015;   sulphur.    0.025. 
Suli)hur    content    in    ingots— 0.025,    0.055,    0.095,    0.135,    0.167, 

0.230. 
Purposes    for   which    used — axles,    drop    forgings,    rails   and 

wire  rope. 


manganese,     0.43;     phos- 


manganese,     0.62;     phos- 
0.190, 


:«;  I 
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Some  R-iii.  llVi;-ll>-  ••limnK'ls  were  mllnl,  unh  >ul|iliiir 
I'll n II i 111,'  I'l-oiii  ().();i2  <()  O.vMO',,'  .  Ni)  IcaiiiiL;  nr  ml  slmrl- 
lu'ss  was  iiolicciililc  on  the  lliiii  lliiiij^cs  of  tlir  lii^^lici-  sul- 
phurs. 

TIh-  ahility  in  \\v\,\  thr  soft  slirl  (if  ((.(IIM;  .'Mi'Iioii  was 
sliDwn  l)y  •J'l-iii.  hand-  ami  iiiiirhiiir-niaili'  chain,  'i'hrcc 
J)ict't\'5  of  carh  sulplmr  cnnli'Ml  wnr  made.  'I'lir  shnrl; 
[lieces  of  tlu-ir  links  caili  wcic  h'slcd  lo  dcsti  ml  ion  (sic 
Tal)le  2).  Tho  ^rivatcr  avi'raj;v  sticn^'lli  of  (lie  iiaiHhniailc 
chain  over  the  niachinc-inadc  is  nn(  due  Id  hctlrr  work- 
inanshi|i.  Imt  lu  Ihc  lacl  Ihal  llic  lap  in  llic  hand-niaili' 
chain  is  almost  twice  as  lonj,'. 

No  Irouhlo  was  experienced  in  cillicr  ihr  hand-  or 
niachine-inade  chain  until  0.1  H)'/i  sulphur  was  reached, 
0.180%  sulphur  actiuj,'  similarly.  It  w'as  found  that  i)()th 
could  ho  welded  ])crl'ectl_v  at  the  regular  teni])erature  and 
did  give  good  results,  hut  that  lowering  the  welding 
tcniiierature  ahout  100°  C.  prevented  any  cracking  or 
crumhling  of  the  steel  in  welding. 

The  cvidonco  seems  to  .show  that  good  and  had  welds 
are  more  a  question  of  heating  and  w-orkmanship  than  of 
either  high  or  low  sidphur,  as  either  kind  of  weld  is  fmind 
in  any  of  the  chains  tested. 

TAHI.I-:  2.      HIiKAKING   LOAD  OK   J-IX.   CHAIN* 

Carbon                                                       HrpakiiiR  Load.  nrcMkini;  T.o.ul, 

Content,               Sulphur  Content,          Hand-Made  .Mii.liinc-.Madc 

%                                   %                        Chain,  Lb.  Chain,  I.b. 

0.09                            0.030                         31,480  32,sOO 

39,630  33,300 

0.09                          0.060                       40,710  35,630 

41,470  31,600 

0.09                          0.090                       40,820  23,300 

30,940  24,000 

0.09                            0.140                         40,710  26,450 

37,690  22,700 

0.09                            0.180                         32,990  31,650 

40,390  31,200 
*  Rolled  A  in.  litht  in  gage. 

A  nuniher  of  rivets,  %  in.  in  diameter  by  2  in.  long 
under  the  head,  of  the  0.09%  carbon  steel  were  made 
and  subjected  to  the  various  hot  and  cold  tests  without 
any  apparent  differences.  Ten  bars,  having 'two  y|-in 
holes  drilled  2  in.  from  one  end,  were  riveted  together 
by  machine  at  an  estimated  temperature  of  1,200°  C. 
There  bars  were  then  tested  with  the  results  shown  in 
Table  3.  Practically  no  difi'erence  was  observed  in  the 
results. 

A  number  of  bars  from  both  the  0.32%  and  the  0.51% 
carbon  heats  of  various  sulphur  contents,  2x2  in.  by  16 
ft.  long,  were  rolled  and  sent  to  two  prominent  automobile 
manufacturers  with  a  request  to  drop  forge  them  in  ac- 
cordance with  their  regular  practice  into  such  shapes  as 
would  indicate  if  any  difficulties  would  be  encountered 
in  the  heating  or  forging.  The  flash  or  excess  metal 
forced  out  between  the  dies  Avas  not  always  sheared  off,  it 
being  allowed  to  adhere  to  the  forging  to  show  any  tear- 
ing at  the  thin  outside  edges.  The  appearance  of  the 
flash  seems  to  furnish  the  strongest  evidence  of  the  ability 
of   the   high-sulphur   steels   to    stand    severe   hot   work. 

TABLE  3.     SHEARING  STRENGTH  OF  RIVETED  JOINTS 


Carbon  Content 

0.09 
0.09 
0.09 
0.09 
0.09 


Sulphur  Content 

0.030 
0.060 
0.090 
0.140 
0.180 


Shearing  .Strength, 
in  Lb. 
48,900 
48,300 
48.800 
46,700 
47;400 


When  finished  these  forgings  were  cleaned  by  dilute 
acid  or  the  sand  ■  blast  and  then  carefully  inspected  by 
the  manufacturers  and  the  author  to  detect  any  surface 
or  other  defects,  but  no  differences  could  be  observed  in 
the  high-  and  low-sulphur  steels  of  either  carbon. 


.\    niinilHT  nf    \(i.    'iC    ;,'agc    sheets    WCIV    lulled,    till. II    a,||. 

vani/ecl  and  afterward  maile  up  into  sjiouling.  In  seam- 
ing ami  heading  the  spiJiiting,  no  cracks  developed  on  any 
speiimeii,  «  hile  the  coating  adhered  as  closely  to  oiu;  sheet 
as  Id  aniitlier. 

A  niimlier  of  milk-can  liases  wen;  made  of  0.0!)% 
carlMin  sleel  of  dill'erenl  sulphur  contents,  'i'liese  ha.soK 
well'  inlciidcd  lor  5-gal.  cans,  were  11  in.  in  diameter  and 
of  .\ii.  Hi  gage  sheet.  The  work  dour;  was  very  severe, 
hcing  a  reverse  draw  with  two  operations  in  the  press.  No 
dilferences  were  noticed  in  slaniping  any  of  the  Kpcei- 
mcns. 

'i'ensile  specimens  were  machined  from  the  drop  forg- 
ings of  0.;i2%.  carhcm,  after  they  had  been  subjected  to 
the  heat-trcatnient  given  in  Table  4.     Similar  tests  after 

TAHLE  4.     TENSILE  TESTS  OK  HEAT-THEATED  KNICKLES* 


Carbon 

Sulphur 

Limit,  LI). 

Strenizth, 

in  2  In., 

of  Are 

Content, 

Content, 
% 

]VrS,|  III. 

Lb.  per 
S<|ln. 

% 

% 

0.32 

0.032 

02,250 

83,2.')0 

.30  0 

60.0 

0.32 

0.068 

49,375 

78,375 

31.5 

62.8 

0.32 

0   108 

52,750 

77,7.50 

30.0 

68.0 

0  32 

0.146 

58,875 

77,875 

27  0 

61.3 

0  .32 

0.190 

51,875 

76,875 

28  0 

53.8 

0  32    ■ 

0  230 

57,2.50 

76,250 

29  0 

53.8 

*Annealed  at  900°  C,  reheated  at  829°  C,  (jueiirhed  in  water  and  drawn  at 
.WS"  C. 

treatment  were  made  from  the  I'/i-in.  diameter  round.s 
used  in  drop  forging  from  the  0.32  and  0.51%  carbon 
steels.    The  results  obtained  are  given  in  Table  5. 

Casehardening ;  Maciiining;  Tensile  TEiiTs 

Short  pieces  of  %-in.  rounds  from  the  0.09%  carbon 
steel  were  packed  in  ordinary  casehardening  compound 
in  the  same  container,  then  heated  to  900°  C.  for  12  hr., 
afterward  reheated  to,  860°  C.  and  quenched  in  cold  water. 

TABLE    5.      TENSILE    TESTS    OF  HEAT-TRE.4TED    li-IN.  ROUNDS 

FORGED  FROM  2x2-IN.  BILLETS 

Elastic  Tensile 

Carbon           Sulphur              Limit  .Strength  Elongation  Reduction 

Content,         Content,            Lb.  per  Lb. per  in  2  In.,  of  Area, 

%                    %                  Sq.In.  Sq.In.  %  % 

0.32*           0.032                 48,6.50  80,250  30.5  70,1 

0.32*           0  06S                48,550  75,5.50  32.8  68.8 

0.32*           0.108                 46,400  75,800  30.2  68.7 

0.32*           0,140                40,700  73,350  31  5  67  3 

0.32*           0.190                45,450  71,550  33  2  66  3 

0.32*           0  230                 45,850  70,100  31.5  65.0 

0  51t           0.025                70,400  111,900  20,3  56.8 

0.51t           0  055                76,300  120,S()0  19.7  51.3 

0  51t           0.095                73,950  119,400  19.5  51,5 

0,51t           0,135                76,800  120,(jUU  18.3  49,2 

0  51t           0   167                 73,200  111,7.50  17,5  45.4 

0.51t           0.230                 66,350  106,550  20.5  44.7 

*Heated  to  .S30°  C.,  held  for  20  min.,  quenched  in  water  drawn  at  600°  C, 

for  30  min. 

tHeated  to  816°  C,  held  for  20  min.,  cjuenched  in  water  drawn  at  565°  C, 
for  30  min. 

The  surface  of  the  bars  was  roughly  polished  and  the 
scleroscope  hardness  determined  at  several  points  on  the 
surface.  The  depth  of  case  and  hardness  were  the  same 
for  each  bar,  regardless  of  the  sulphur  content. 

Where  any  machining  was  done  on  the  finished  ma- 
terial, or  in  preparing  test  specimens  before  and  after 
treatment,  no  material  differences  were  found.  The  only 
noticeable  thing  w^as  that  the  higher-sulj^hur  steels  of  any 

TABLE  6.     THREADING  TESTS  OF  U-IN.  PIPE  (0.09  CARBON  STEEL) 
Carbon  Content,  %  Sulphur  Content,  %        Cutting    Force,    in    Lb.* 

0.09  0.031  73.5 

0.09  0.050  70.6 

0.09  0.090  68.5 

0  09  0.116  62.3 

0  09  0.160  61.2 

*  A  22i-in.  arm  attached  to  the  die  ran  to  a  dynamometer. 

carbon  gave  a  smoother  machined  surface  than  the  lower- 
sulphur  under  the  same  condition  of  feed,  speed  or  depth 
of  cut.  Table  6  shows  the  average  force  required  while 
threading  ten  samples  of  each  sulphur  content.  1- 

Tensile  tests  of  %-in.  rounds  of  0.09%  carbon,  of 
8-iu.  channels  of  0.32%  carbon  and  of  axles  of  0.51% 
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carlx)!!.  all  in  an  untreated  condition,  are  siiown  in  Talile 
7.  The  results  on  the  soft  steel  are  the  same.  In  the 
medium  steel  there  is  a  slight  falling  off  in  the  physical 
properties  when  the  sulphur  exceeds  0.100%.  The  high- 
est carbon,  giving  the  results  on  specimens  taken  at  the 

TABLE  7.     TENSILE  TESTS  OF  HIGH  SULPHUR  STEELS 

Elastic  Tensili!  EloiiRdtion        Ui'duftion 

Carbon          Sulphur             Limit,  Strength,  in  nf 

Content,        Content,            Lb.  per  Lb.  per  H  In.,  Area, 

%                   %                  Sri.In.  .S(i.Im.  %  % 

Untreated  J-In.  Diameter  Hounds 

0  <)0            0  0:iO                31,3(i()  ,'50,400  .30  8  012 

0  (»            0  000                32,740  50,900  30.2  G.5  3 

0  09            0  090                30,890  .'51,400  31.2  02  .5 

(109            0.140                31,000  .'50,700  32.1  04  2 

0  09            O.ISO                31,530  .'50,900  30  7  02  3 

Tensile  Tests  of  8-In.  Channels 

0  32            0  032                45,300  7 1, .MO  25  5  54  8 

0  32            0.008                45,000  70,000  20  2  54  8 

0  32            0  108                47,110  70,070  24.2  52  9 

0  32            0.140                40,210  70,000  20.2  .50  9 

0  32            0.190                48,930  70,000  ^4  2  48  4 

0  32            0.230                47,250  07,920  24.5  47  9 

Tesile  Tests  of  Untreated  Axles* 

0  51            0  025                44,320  92,100  22  0  .34  5 

0  51            0  055                41,2.50  91,070  20  5  35  7 

0  51             0.095                43,220  85,050  22  0  35  8 

0  51            0  135                35,770  81,.330  23  0  35  9 

0  51            0  107                 35,400  80„340  22  0  34  3 

0.51            0  230                30,390  80,000  22  0  34  0 

•.\xlf8  4i  in.  in  diameter  at  center.  Journal  4  J  x  8  in. 

edge,  shows  that  as  the  sulphur  rises  there  is  a  decrease  in 
the  ultimate  strength  but  an  increase  in  the  tdVighness, 
as  .shown  by  the  reduction  of  area.  Specimens  cut  half- 
way to  center  of  axles  gave  similar  results. 

The  bending  qualities  of  the  0.09%  carbon  steel  is 
shown  in  the  tests  of  rivets,  the  bending  quality  of  the 
0.."52%  carbon  steel  in  the  opening  and  closing  tests  of 
tlie  8-in.  channels.  Bending  tests  were  not  made  on  full- 
sized  material  made  from  the  0.51  %  carbon  steel. 

In  addition  to  the  tests  mentioned  above,  deflection 
tests  were  made  on  the  full-sized  channels  and  drop  tests 

TABLE  8.     DEFLECTION  TESTS  ON  8-IN.  CHANNELS* 

Carbon                         Sulphur                     Load    to  Permanent 

Content,                       Content,                   Defli'ction,  Deflection, 

%                                   %                               Lb.  In. 

0.32                            0.032                         22,400  0.04 

0.32                            0.008                         21,900  0.04 

0.32                            0.108                         22,500  0.04 

0.32                            0.146                         22,300  0.04 

0.32                            0.190                         23,200  0.04 

0.32                            0.230                         23,100  0.04 
♦Deflection  tests  made  on  full-sized  8-in.  channels,  11.25  lb.  per  ft.,  4S  in.  he- 
ween  centers.    Load  applied  at  center. 

)n  the  axles.  The  results  of  the  deflection  tests  on  the 
hannels  are  shown  in  Table  8,  and  the  results  of  the  drop 
ests  on  axles  in  Table  9. 

SuMMAPiY    OF    EeSULTS    SeCURED 

In  practically  every  case  finished  articles  in  common 
iveryday  use  were  made.  The  work  was  carried  out  by  the 
>rdinary  methods  practiced,  and  in  such  sizes  as  are 
nanufactured  in  the  mills  or  shops.  A  great  deal  of 
k-ork  covering  other  lines  of  manufacture  has  been  done, 
nd  additional  work  is  either  under  way  or  in  contem- 
ilation.  The  results  presented  speak  for  themselves  and 
leed  very  little  comment.  The  author  does  not  advocate 
laying  no  attention  whatever  to  sulphur  content  of  steel 

TABLE  9.     DROP  TESTS  OF  0.51-CARBON  UNTREATED  AXLES* 
Number 

Blows  Deflection  in  In.  After  Each  Blow 

ulnhnr        to  Axles  Turned  Over  .\fter  Every  Second  Blow 

Content,    Break       Tirst  Second      Third      Fourth       Fifth        Sixth      Seventh 

%           Axle        Blow  Blow         Blow         Blow        Blew        Blow         Blow 

0  025         33             4>  y,              3i              5}              3i              51              3 

0  055         29             41  5>              3|              5i              3J              5}              35 

0  095         30             4i  .51              3»              SJ              3i              5|              3J 

0  1.35         30             4J  B               3J              6               3|              5|              3J 

0.107         21              4J  5?              3J              oi              3}              5i              3i 

0.230         14             4i  5i              4                5J              4                5^              5J 

*  Axles  rough  turned.  Size  4J  in.  in  diameter  at  center.     Journal.  41x8  in. 

eight  of  tup,  2,200  lb.  Height  of  drop,  10  ft. 

ut  believes  firmly  that  a  steel  containing  less  than  0.100% 
^  not  necessarily  bad,  and  that  it  will  show  little,  if  any, 
ifference  in  quality  when  compared  with  the  same  steel 
f  much  lower  sulphur,  other  conditions  being  the  .same. 


TiracM^ScaBe  SpecilTncaittioirii 

The  United  States  Hureau  of  Standards  has  just  i.ssued 
in  preliminary  draft  a  specification  for  railroad  track- 
scales,  thus  taking  the  first  big  step  toward  regulating 
conditions  in  a  field  concerning  which  there  has  been 
much  conrusioii  and  for  some  years  past  acrimonious  dis- 
cu.^sion. 

The  specification  defines  the  capacity  of  the  .scale  as 
the  weight  of  the  heaviest  car  the  .scale  will  weigh,  pro- 
vided that  it  will  su])]x)rt  a  train  of  such  cars  passing 
over  the  live  rail  without  stresses  in  excess  of  those  speci- 
fied being  developed  in  the  members  of  the  scale. 

The  .stresses  for  ail  working  jiarts  of  the  scale  are  given 
in  the  accompanying  table;  no  separate  allowance  for 
impact  is  necessary. 

2     '^  ^ 

C  "3  *j  rt  "^  .  -CT 

N.-iture  of  Stres.s  '^  '^  ^5  t,  v  .^v'-'x 

Tension     1,500          8,000  8.000  10,000  30,000 

Compression    8,000        10,000  8,000  10,000  30,000 

Transverse  bending: 

Tension     2,000          S.OOO  8,000  10,000  30,000 

Compression     8,000        10,000  8,000  10,000  30,000 

Shear     2,500          6,000  ....  7,000            

Torsion     2,500          6,000  ....  7,000  .... 

Stress  per  lineal  inch  of  knife-edges,  4,000  lb.  Compressive 
strength  of  concrete,  400  lb.  per  sq.in. 

A  representative  car  for  calculations  is  one  having 
51/^-ft.  trucks  with  centers  22  ft.  apart  and  centers  of 
adjacent  end  trucks  of  coupled  cars  12  ft.  apart.  Concern- 
ing other  points  the  following  items  may  be  noted :  The 
scale  bridge  should  be  of  the  articulated-girder  type  hav- 
ing "either  separate  girders  that  arc  properly  joined  at 
the  supports  or  continuous  girders  with  flexible  sections 
at  each  support."  Knife-edges  should  be  used  and  not 
point  or  button  bearings.  They  should  be  firmly  fastened 
to  the  levers  and  so  mounted  that  uniform  contact  and 
pressure  will  occur  between  the  knife-edges  and  the  bear- 
ings, the  latter  condition  requiring  reinforcement  against 
transverse  bending.  The  distance  between  fulcrum  and 
load  knife-edges  in  the  main  levers  should  not  be  less 
than  10  in.  Nose  irons  and  levers  should  make  contact 
by  machined  surfaces.  Adjustment  of  the  nose  irons 
should  be  of  such  type  that  the  knife-edges  will  remain 
parallel  to  their  original  position.  The  adjustment  is 
best  made  by  a  bronze  machine  screw,  with  number  of 
threads  per  inch  stamped  on  the  head  of  the  screw,  and 
clamp  screws  provided  to  hold  the  nose  iron  in  position. 
The  normal  position  of  the  nose  iron  should  be  marked 
by  match  marks  on  the  nose  iron  and  the  lever.  The 
])oise  on  the  beams  should  have  a  horizontal  line  of  motion 
when  the  beam  is  in  midposition.  The  play  of  the  beam 
in  the  trig  loop  should  be  2%  of  the  distance  from  the 
fulcrum  knife-edge  to  the  loop.  The  sensibility  recipro- 
cal, or  the  weight  required  on  the  platform  to  turn  the 
beam  from  the  horizontal  to  the  top  of  the  loop,  should 
never  be  greater  than  100  lb.,  and  for  a  new  scale  shouhl 
not  be  greater  than  50  lb.  The  main  beam  should  be 
notched  at  every  1,000  lb.,  and  its  graduation  should 
represent  not  more  than  6,000  lb.  per  in.  Graduations 
of  the  fractional  beam  should  not  represent  more  than 
200  lb.  per  in.  and  the  graduation  interval  should  be  not 
less  than  one-half  the  sensibility  reciprocal,  or  generally 
50  lb.,  except  for  recording  beams.  The  indicator  of  the 
fractional  poise  must  be  symmetrical  with  respect  to  the 
graduation.     There  should  be  no  tare  beam. 
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l^YA'UrSlS — 'I'lic  rim- had  a  irindiiKj  course  irilli 
vcnj  Utile  full  Ihruui/h  siraiiii)  In  mis,  heiiond  irhicli 
it  had  a  steejier  (jvade.  Iniiirovimj  the  cliaiinel  ami 
pqualizimj  the  t/rade  (/ire  ;/ood  drainni/e.  Tlie  imrl: 
is  ill  a  (listrirl  dijjiruU  of  arress. 

Di'iiiiia^t'  work  now  iiiulci'  way  in  IJuscnu  (!ount_v, 
iMiiHU'sotii,  ])rovi(los  lor  wi(ll■nin;,^  strai^liU'iiiui,'  and 
tleoponing  the  Kosi'au  liivcr  I'nini  I^ake  lloseau  to  tiic 
Canadian  lioundary  (•5<)  mi.)  and  i'or  tho  innnediate  con- 
struction of  lateral  canals  and  ditches  to  reclaim  r)0,00() 
acres  of  swamp  land  ownt'd  by  the  state  and  10,000 
acres  privately  owned.  This  ])roject  is  financed  by  the 
state  and  is  under  the  jurisdiction  of  the  State  Drainage 
Connni-ssion. 

The  river  tlows  almost  directly  north  as  far  as  the  lake, 
which  is  a  depression,  or  suck-hole,  in  the  glacial  drift, 
about  4  mi.  south  of  the  boundary.  From  this  lake  the 
water  overflows  and  forms  an  impassable  marsh  covering 
over  300  sq.mi.  The  drainage  area  is  980  sq.mi.  above 
the  lake  and   1,350  sq.mi.  at  the   Canadian  boundary. 

West  of  the  lake  the  river  channel  was  almost  unde- 
fined for  25  mi.,  its  flow  of  0.3  ft.  per  mi.  not  giving 
sufficient  velocity  to  erode  a  channel.  After  passing  the 
edge  of  the  great  moraine,  it  flows  down  the  north  slope 
between  defined  banks  with  a  fall  of  li/^  ft.  per  mi.  for 
12  mi.  to  the  boundary.  Crossing  at  Caribou  City,  it 
continues  to  the  Red  River  at  Dominion  City,  Manitoba. 
The  river  channel  and  the  auxiliary  drainage  works  arc 
shown  in  Tig.  1. 

Development  of  some  of  the  higher  lands  demonstrated 
the  fertility  of  the  soil.  The  state  became  interested 
through  its  holdings  and  investigated  the  possibilities  of 
drainage.  The  examination  resulted  in  dredging  a  small 
channel  for  the  river  from  Roseau  Lake  west  across  the 
swamp  to  the  steeper  reach  of  the  river  (Fig.  4)  and 
also  in  building  laterals  to  drain  land  lying  to  the  south. 

The  river  channel  was  kept  open  by  redredging  for 
several  years  with  little  result,  but  the  slight  lowering 
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Ill'  I  III'  walcr  li'M'l  made  possible  more  (arcrul  c.xpiora- 
liun  and  survey.  It  was  shown  that  the  swan:p  lands 
Wire  slightly  lower  than  the  dredged  channel,  that  tiiu 
Tail  in  '.'I  mi.  was  only  0.3  ft.  per  mi.,  and  that  the  18- 
rt.  fall  of  th(!  liver  in  tiie  last  12  mi.  within  the  IJnitnfl 
Slates  must  be  distributed  over  the  2f  mi.  lying  east  to 
iioseau  Lake.  It  was  shown  also  that  the  entire  country 
is  underlain  with  hardpan  of  unknown  thickness. 

In  1!)13  the  legislature  api)ropriated  $80,000  to  im- 
prove the  river  and  to  provide  an  outlet  for  the  drainage 
system.  Surveys  and  estimates  sliowed  that  this  amount 
was  sufficient  to  make  a  channel  for  17  mi.  east  from 
the  Canadian  boundary.  The  estimate  was  based  on  a 
channel  with  a  GO-ft.  concave  bottom  and  a  grade  line 
that  would  increase  the  fall  through  the  marsh  from  0.3 
to  0.7  ft.  per  mi.  This  effect  was  accomplished  by  low- 
ering the  rived  bed  through  the  hardpan  stratum  under- 
lying it  in  the  west  edge  of  the  marsh.     Cutoff's  acro.ss 
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FIG.   2.    CROSS-SECTION   OP   DREDGED   CHANNELS 

long  winding  loops  reduce  the  distance  to  a  minimum 
and  utilize  the  available  fall  to  the  best  advantage. 

The  distribution  of  cost  is  as  follows :  450,154  cu.yd. 
of  earth  excavation  at  10c.,  $45,105;  84,038  cu.yd.  of 
hardpan  at  25c.,  $21,010;  two  timber  bridges,  $3,000; 
moving  one  bridge,  $500;  removing  sand  bars,  $700; 
right-of-way,  damages  due  to  cutoffs,  etc.,  $2,500;  sur- 
veys and  supervision,  $7,185;  total,  $80,000. 

Dredging  the  Rivfj;  Channel 
A  contract  was  let  to  the  Central  Dredging  Co.,  of 
Cleveland,  Ohio,  on  a  yardage  basis.  Work  was  started 
in  August,  1914,  and  the  17-mi.  channel  is  nearly  com- 
pleted. An  additional  appropriation  of  $55,000  has  been 
made  to  complete  the  work  to  Roseau  Lake,  and  the 
company  will  continue  this  in  1916.  The  plans  for  the 
second  contract  provide  for  diverting  the  river,  before  it 
enters  the  lake,  by  means  of  a  50-ft.  channel  gradually 


FIG.   1.     THE   ROSEAU  RIVER  DRAINAGE  SYSTEM  IN  MINNESOTA 
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FIG.   3.    DITCHING    DREDGE    ON    THE    ROSEAU    RIVER 
THANNKL   IN   MINNESOTA 

widening  to  (iO  It.  at  tlie  lK'<,niiiiinji-  of  tlic  first  contract 

Fig.  2  shows  cross-sections  of  the  main  river  channel 
and  the  cutoffs.  The  right-of-way  for  tlie  former  e.\- 
tonds  33  ft.  from  the  edge  of  each  bank ;  on  the  cutoffs 
it  is  200  ft.  wide.  Contracts  were  let  also  for  state 
ditches  Nos.  G9  and  72,  with  laterals  on  all  section  lines. 
Ditch  No.  72  is  outside  the  soutliern  limits  of  the  dis- 
trict. The  lateral  ditches  are  3  ft.  deep  at  the  summit 
and  have  a  fall  of  1  ft.  per  mi. 

The  river  work  was  done  with  a  Fairbanks  dredge, 
shown  in  Fig.  3.  This  machine  has  a  hull  40x90  ft., 
with  vertical  anchor  spuds.  It  has  a  72-ft.  boom  and  a 
3-vd.  dipi)er  of  manganese  steel  fitted  with  teeth  for  the 
hardpan  excavation.  The  maximum  monthly  yardage 
«-as  80,000  cu.yd. 

With  the  great  distance  from  railways  and  the  lack  of 
i\agon  roads  it  is  difficult  to  obtain  coal  and  camp  sup- 
plies. The  general  method  is  to  haul  the  coal  over  the 
ce  during  the  winter  and  distribute  it  as  nearly  as 
jossible  where  it  will  be  wanted  the  coming  season,  but 
nuch  coal  distributed  in  this  way  was  never  found  after 


t!ic   sj»riiig   tliaw.     Tlie   mos(|uitocs   constitute   a    plague 
(luring  the  working  .season. 

At  Roseau,  Minn.,  a  niiiiibcr  of  llat-bottom  scows  of 
l!S-iii.  draft  were  built,  and  on  these  the  dredging  ma- 
chinery, material  and  erpiij)ment  were  towed  by  a  stern- 
wheel  gasoline  launch.  The  72-ft.  boom  had  a  maximum 
depth  of  7  ft.  It  was  loaded  on  two  scows,  and  the 
bridges  along  the  route  had  to  l)e  cut,  as  they  were  too 
low  for  this  clearance.  Coal  was  taken  in  the  same 
manner  for  the  beginning  of  operations  in  1914.  The 
dredging  outfit  was  unloaded  at  a  loop  in  the  river,  as 
shown  in  Fig.  1;  after  being  assemliled,  it  cut  its  way 
through  to  the  beginning  of  the  contract.  In  the  spring 
of  1!)1.")  flic  base  for  sup])lies  was  Ross,  Minn.  Later  it 
was  cliaiigcd  to  Culiciita,  ^lanitoba,  su])p]ies  being 
shipped  in  bond  to  Ibis  point  and  then  hauled  to  the 
river  by  teams. 

Good  I'ksvlt.s  of  Land  Duaix.vge 

The  results  are  far  exceeding  expectations.  Already 
gas  tractors  hauling  fang  plows  have  been  breaking  up 
large  tracts  of  land  which  a  few  years  ago  could  not  be 
crossed  with  a  team  and  were  dangerous  to  cross  on  foot. 
The  cost  to  the  state  of  draining  its  land  is  estimated 
at  less  than  $3  per  acre,  and  this  land  will  sell  for  from 
$10  to  $20  per  acre.  Lands  jjrivately  owned  wliicli  are 
benefited  by  this  project  are  assessed  their  ]iro  rata  cost 
per  acre  benefited. 

The  adequacy  of  this  improvement,  from  an  engineer- 
ing standpoint,  is  a  question  of  considerable  interest. 
The  maxinmm  flow  is  estimated  at  1,200  sec.-ft.,  or  0.9 
sec.-ft.  per  sq.mi.  of  drainage  area,  which  is  equivalent 
to  12  in.  of  rainfall.  The  average  rainfall  is  20  in., 
with  a  range  of  16  to  32  in.  The  mean  temperature  is 
35°  F.  The  carrying  capacity  of  the  new  river  channel, 
using  the  cross-section  shown  and  8-ft.  depth  of  water, 
is  1,046  sec.-ft.,  or  less  than  the  flood  flow  under  condi- 
tions ])rior  to  the  making  of  the  improx'cment. 


4.    THE   ROSKAI'    Kl\'i:i:    tll.\\M:i.    Ai'lidSS   Till':   SWAMr  LANDS  OF  MIN.NESOTA 
Above  is  the  first  dredKed  chuiincl.     Below   is  tiie  channel  as  now  improved 
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Till'    S\Villll|>    llils    llrlcd    as    II     rci;ul:ilii|-    nl'    tlir    llnu  ,    IV-  Will    \)r    i,\'    liiiiic    lluiiniij    cha  nirlcr,    willl    (illlivatcd    Hi'IiIk 

tardiiij,'   it    in    IKkk!    tiincs  iiiiii   jiiviii^^   up    its   ualir>    in  iiiid    f^M'uwin;;    (r(i|is    icducini;'    the    rnn-(ill'.      I';x(cj)t    for 

drv  iioriods.     'I'lu'rclDrc  the  imixinnim  fstiniatcd   iniidlV  ^^icat    flood    |m  rinds,   the   new   cliiiiiiicl    will    lie  of  aiiipio 

at    the   l)uiiiidaiv    liiu'   caiiiKpl    lie   (■(iiisidfinl    as    llic    llund  di  iiniisidiis. 

Iliiw    al'irr    tlir    riMT    lia~    lirni    w  idciird    and    dr(|irii(il  Ail    iiii|jc>rlanl    iiii|ii(i\cniriil    is    the    hiiildin;,'   of    roads 

throiif^h    tlic   swimiii   and    lalcial>    liavc    hrcii    imisl  imlcd  alon^    the    ii\cr   cliaiiiicl    and    iiiaiii    dililics    under   stiile 

oil  I'Vi'iT  section  line.      fi;;.    I   sliuws  a  eoiii|)iirison  n\'  Ihc  iniilracts,  usiii;:' tlii' exeavatcil  inatnial  in  Ihe  spoil  liiuikH. 

first  dredii'ed  eliiiiiiiel  of  the  ii\rr  (  pre\  iniisly  iih'IiI  imird  )  'I'lir-r   inaiU  lia\e  helped   wdiiderridiv   in  opening:  ii|i  the 

and   the   jireseiit    iinproved   channel.  leiriluiy.      'i'liev    are    liiii>hed    In   a    tup    uiilth    of    IC    ft. 

It  is  to  lie  expected    that    diiriii,^  the  drainiiii^  of   this  The  speiilieat  imis    fdi-  all    ditches,  exee])t   those  of  /^reat 

aroa   tliorc   will    he  a    period    of    lloodiiii:;   of   the   eniiiitrv  width,    nipiirc    that    the   waste    hank    must    he   placed  on 

in   the   \iciiiily  of   the   hdiindarv.      lint    after   the   swamp  one  side,  and  in  all  ca-es  re(piire  it   to  he  leveled  olV  and 

is  drained,  which  will  iMcnr  in  ahdiit   two  years   (if  there  dra,L:;iC(i  t(]  form  a  roailwiiy.      Ciilvcrls   I  to  U  ft.  in  diain- 

is   not   a    jieriod  id'  c\ecptii)iial    rainfall),   the  eniidit ions  eter,    of    corrugated    iron,    carry    laterals    under    roadH. 


By  llKIiMANN  VON  ScUUKNK* 


^1\\UI\^IS — J'Jrruncous  views  about  yellow-pine 
supply  and  quality  arose  from  inability  to  grade 
the  timber  by  botanical  classification.  Tests  showed 
that  strenyth  did  not  depend  on  botanical  species. 
By  substiluting  density  as  the  criterion,  a  valuable 
and.  easily  applied  rule  for  grading  was  formulaled 
and  made  standard.  Every  vser  of  yellow  jnne 
should  familiarize  himself  with   Ihe  rule. 

Not  many  months  ago  I  licard  an  Eastern  architect 
make  the  remark,  "It  no  longer  is  ])ossihle  to  ohtain 
Southern  yellow-pine  timhers  suitable  for  heavy  con- 
struction." 

That  to  me  was  an  amazing  statement,  coming  as  it  did 
from  a  man  whose  business  it  was  to  know  of  the  avail- 
able supply  of  materials  necessary  to  his  work;  and 
I  was  further  dumfounded  to  notice  that  the  other  profes- 
sional builders  present  did  not  contradict  the  statement. 
Evidently  there  was  sometliing  radically  wrong  with  the 
information  possessed  by  that  architect  and  his  associates. 

I  happen  to  know  that  there  is  today  a  larger  supply 
than  ever  before  of  perfectly  manufactured  high-grade 
dense  Southern  yellow-pine  timber.  That  engineers  and 
architects  everywhere  should  not  know  this  fact  is  a  mis- 
fortune, in  view  of  the  great  value  of  yellow-pine  timbers 
for  so  many  architectural  and  engineering  constructions. 

Species  of  Yellow  Pixe  Haud  to  Distixguish 

The  whole  trouble,  of  course,  has  its  foundation  in 
difficulties  that  have  arisen  in  the  distribution  of  the 
various  botanical  species  of  Southern  yellow  pine.  There 
has  always  been  more  or  less  confusion  in  the  identifica- 
tion of  species  and  in  the  selection  of  structural  timljers 
that  shall  have  the  dense,  durable  character  required 
for  particular  uses.  Possibly  it  is  this  difficulty  that 
created  the  belief  of  a  few  persons  that  satisfactory  and 
dependable  timbers  of  Southern  yellow  pine  can  no  longer 
be  obtained.  Some  architects  and  engineers  have  been 
led  to  believe  that  the  supply  of  heavy,  strong,  durable 
timbers  is  exhausted;  others  have  concluded  that  unscru- 
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]nilous  manufacturers  and  dealers  find  it  to  their  advan- 
tage to  substitute  inferior  timbers  for  those  specified. 

As  a  matter  of  ])lain  fact,  the  trouble  has  been  due 
principally,  if  not  altogether,  to  the  lack  of  any  standard 
Ijy  which  the  quality  of  individual  timbers  could  be 
determined  accurately.  It  is  hard  to  believe  that  a 
manufacturer  or  a  dealer  would  be  so  shortsighted  as  to 
destroy  the  market  for  his  high-grade  structural  material 
by  substituting  materials  that  fail  under  stress.  But 
whiMi  we  remember  that  until  very  recently  even  the 
scientists  were  unable  to  lay  down  a  hard  and  fast  rule 
by  which  the  manufacturer,  the  dealer  or  the  specification 
writer  could  measure  quality  in  Southern  yellow  pine, 
it  is  not  remarkable  that  the  results  of  haphazard  hit-or- 
miss  delivery  or  acceptance  led  on  occasion  to  disappoint- 
ment and  failure. 

It  is  in  this  connection  that  a  recent  rule  evolved  jointly 
by  the  National  Forest  Service,  the  American  Society  for 
Testing  IMaterials  and  the  Southern  Pine  Association  is 
of  such  profound  importance  to  the  building  world. 

Tests  Show  Strength  Does  Not  Depend  on  Species 
For  the  first  time  since  engineers  and  structural  experts 
learned  that  dense,  sound  Southern  yellow-pine  timbers 
were  peculiarly  suited  for  certain  uses  it  is  now  possible 
under  this  rule  for  any  person  to  determine,  absolutely 
and  easily,  exactly  what  may  be  expected  in  point  of 
strength  from  every  timber  that  goes  into  a  structure 
under  his  supervision.  It  is  hardly  necessary  for  me  to 
emphasize  the  tremendous  value  of  this  working  rule  to 
everyone  interested  in  the  use  of  structural  timbers. 

The  new  rule  had  its  inception  in  exhaustive  tests  con- 
ducted by  the  Forest  Service  to  detennine  the  relations 
of  strength  to  density  in  Southern  yellow-pine  timbers  of 
the  various  species.  These  tests  proved  that  strength  is 
wholly  determined  by  density — the  closeness  of  annual 
rings  and  the  sharpness  of  definition  between  summer  wood 
and  spring  wood  in  the  cross-section  of  the  individual  tim- 
ber. They  also  showed  that  it  is  entirely  possible  for  true 
long-leaf  yellow  pine  to  vary  widely  in  growth  structure, 
in  some  cases  the  rings  of  summer  wood  being  so  widely 
separated  that  the  stick  could  not  be  depended  upon  for 
strength.    On  the  other  hand,  it  was  found  that  individual 
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l)ic(('s  of  short-li'al'  or  lohlolly  pine  miffht  have  grown 
uialor  such  conditions  as  to  possess  the  density  necessary 
to  "nve  them  rating  with  first-chiss  dense  long-leaf  pieces. 
In  other  words,  the  Forest  Service  experiments  siiowed 
th:it  the  strength  of  Southern  yeilow-])ine  timber  is  not 
dependent  necessarily  on  its  l)otanical  species — a  finding 
that  was  revolutionary  in  view  of  all  precedent,  whicii  had 
specitied  long-leaf  yellow  ])ine  for  timbers  required  for 
exceptional  uses. 

K.vitLV  FiiorosALs  to  Classii'v  m    Dhnsitv 

W'liiic  tile  Forest  Service  was  engaged  upon  this  cx])eri- 
mental  work,  the  American  Society  for  Testing  Materials 
was  active  in  the  same  direction.  The  society  began  a 
serie.s  of  investigations  in  1909,  and  a  committee  of  the 
society  at  that  time  jiointed  out  that  in  practice  the 
separation  of  the  various  species  of  yellow-pine  timbers 
after  manufacture  is  extremely  difficult,  and  in  many 
cases  practically  impossible.  In  other  words,  it  was  easy 
enough  to  specify  that  all  timi)ers  should  be  manufactured 
from  strictly  long-leaf  Southern  yellow  pine,  but  it  was  in 
many  cases  impossible  to  determine  wdiether  the  timbers 
actually  received  were  really  long-leaf  or  some  other 
species.  The  coinmittce  also  suggested  that,  whether  they 
were  long-leaf  or  not,  the  difference  in  strength  in  the 
various  pieces  was  ]iroljably  duo  to  a  very  large  extent  to 
the  different  percentages  of  wood  fiber  per  cubic  foot — 
that  is,  the  different  densities  of  the  various  pieces. 

With  this  in  mind  the  committee  formulated  a  tenta- 
tive rule,  suggesting  the  advisability  of  dropping  the 
botanical  designations  and  classifying  the  Southern  pines 
into  two  groups,  the  basis  of  which  classification  was  to 
be  the  number  of  annual  rings  per  inch,  as  counted  on 
a  cross-.section. 

A  suggestion  was  made  by  A.  0.  Elzner,  representing 
the  American  Institute  of  Architects,  that  it  might  be 
ju.st  as  well  to  drop  the  terms  long-leaf,  short-leaf  and 
loblolly  altogether  and  call  all  Southern  yellow-pine  tim- 
bers Southern  yellow  pine,  to  be  divided  into  grades  1,  3 
and  3,  according  to  the  number  of  annual  rings  per  inch. 

FoTtMULATING    TIIK    De.VSITY     RuLE 

To  shorten  the  story  of  a  long  and  laborious  investiga- 
tion on  the  part  of  the  Forest  Service  and  of  the  American 
Society  of  Testing  Materials,  the  former  suggested  a  rule 
using  the  rate  of  growth,  the  percentage  of  summer  wood 
and  a  distinct  line  of  demarcation  of  spring  and  summer 
wood  as  the  basis  for  the  new  classification. 

The  American  Society  for  Testing  Materials  was  put 
in  po.ssession  of  all  the.se  data;  and  after  studying  them 
thoroughly  the  committee  recommended  the  adoption 
Avith  only  slight  modification  of  the  rule  formulated  by 
the  Government.  In  this  form  the  rule  was  unanimously 
adopted  by  the  society  in  August  of  last  year. 

Awake  to  the  necessity  of  such  a  rule  and  recognizing 

I  the  value  and  dependability  of  the  findings  of  the  Forest 
Service  and  of  the  American  Society  for  Testing  Mate- 
rials,  the    Southern    Pine    Association,    an    organization 

I  made  up  of  manufacturers  of  Southern  yellow-pine  tim- 
bers, promptly  indorsed  the  rule  and  adopted  if. 

I        The  rule  is  characterized  by  shortness  and  sim])licify: 

■  Dense   Southern   yellow   pine   shall   show   on   either   end   .an 

i    averaKe   of   at    least   six    annual    ring.s    per    inch    and    at    least 

I    one-third    summer   wood,    oi-    else    the    greater    number   of   the 

rings    shall    show    at    least    one-third    summer    wood,    all    as 

measured   over   the   third,    fourth  and   fifth   inches  on   a  radial 

line    from    the    pith.      Wide-ringed    material    excluded   by    this 


rule  will  be  acceptable  provided  that  the  amount  of  summer 
wood   as  above   measured   shall   be   at   least   oni-half. 

The  contrast  in  color  between  summer  wood  and  spring: 
wood  shall  be  sharp,  and  the  summer  wood  shall  be  dark  I.t 
color,  except  in  pieces  having  considerably  above  the  mini- 
mum  re<iuiremorit   for  summer  wood. 

In  cases  where  timbers  do  not  contain  the  pith  and  it  Ih 
impossible  to  locale  it  with  any  degree  of  accuracy  the  same 
inspection  shall  be  made  over  3  In.  on  an  approximate  radial 
line  beginning-  at  the  edge  nearest  the  pith  in  timbers  over 
3  in.  in  thickness  and  on  the  second  inch  (on  the  piece) 
nearest  to  the  pith  in  timbers  3  in.  or  less  in  thickness. 

In  dimension  material  containing  the  pith,  but  not  a  5-in. 
radial  line,  which  is  less  than  2x8  in.  in  section  or  less  than 
8  in.  in  width,  that  (Iocs  not  show  over  16  s(|.in.  on  the 
cross-section,  the  inspection  shall  apply  to  the  second  inch 
from  the  pith.  In  larg<r  matcriiil  that  does  not  show  a  .T-ln. 
radial  line  the  inspection  shall  app).\-  to  the  3  in.  farthest  from 
the  pith. 

Sound  .Southern  yellow  pini'  shall  include  pieces  of  Southern 
pine  without  any   ring  or  summer-wood   requirement. 

Mei!1t.s  01    I'iii:  l)i;.vsiTY  Rule 

A\'liilc  the  now  rule  may  at  first  sight  appear  to  he  a 
somewhat  radical  departure  from  past  standards,  a  careful 
study  will  show  that  such  is  not  really  the  case.  The 
density  rule,  when  applied  to  a  mixed  lot  of  the  various 
Southern  pine  timbers  of  the  .several  botar.ical  species, 
will  include  most  of  the  pieces  of  the  ti-ue  botanical  long- 
leaf  pine  in  the  grade  hereafter  to  be  known  as  "deii.se 
pine"  ;  a  smaller  percentage  of  the  denser  pieces  of  loblolly, 
Cuban  and  .«hort-leaf  ])ine  also  will  fall  within  the  dense 
grade;  and  on  the  other  Hand,  a  small  percentage  of  the 
more  rapid-growing  pieces  of  long-leaf  will  be  excluded, 
as  will  nho  a  great  majority  of  pieces  of  loblolly,  Cul)an 
and  short-leaf. 

It  should  be  clearly  understood  that  the  classes  "dense 
pine"  and  the  less  desirable  "sound  pine"  refer  specifically 
to  quality  of  density  when  considered  from  the  structural 
or  strength  standpoint  and  that  they  replace  the  botanical 
terms  hitherto  used — long-leaf,  short-leaf,  loblolly,  etc. 

It  should  also  be  clearly  understood  that  the  usual 
specifications  as  to  the  percentage  of  heart  and  sap  are  in 
no  way  changed.  In  other  words,  where  timber  for  long 
service  is  demanded,  together  with  high  strength  quali- 
ties, dense  pine  should  be  specified  with  a  minimum 
amount  of  sapwood,  or  what  is  known  as  heart  timber. 

A  feature  of  the  new  rule  that  particularly  recommends 
it  is  that  it  is  ea.<y  of  a])plication.  For  the  first  time  there 
is  available  for  classifying  structural  timbers  a  rule  which 
is  based  on  actual  mea.surement  and  which  has  nothing  to 
do  with  catch-judgment  or  feeling.  JJumerous  diagrams 
and  illu.strations  in  the  Southern  Pine  Association's 
density-rule  book  show  how  sim|)le  is  the  method  and  how 
effectually  disagreements  are  eliminated. 

To  promote  the  practice  of  .stamlardizing  high-grade 
dense  timbers,  the  association  ju.st  mentioned  has  adopted 
the  policy  of  branding  each  individual  timber.  When  this 
practice  lias  been  generally  adopted,  it  will  be  a  further 
guarantee  of  quality,  serving  to  make  assurance  doul)ly 
sure  to  the  builder  having  occasion   to  use  yellow  pine. 

It  seems  to  me  that  every  architect  and  engineer  in 
America  should  make  it  his  business  immediately  to 
familiarize  himself  with  this  new  grading  rule  and  the 
method  of  its  api)Iicati(ni.  Since  yellow  ])ine  has  qualities 
that  make  it  most  desirable  for  certain  uses,  it  is  a  matter 
for  congratulation  to  manufacturers  and  users  that  the 
uncertainties  have  been  eliminated  in  specifying  the 
material  in  heavy  construction.  This  is  the  iiKU-e  true 
becau.se,  as  already  .stated,  amjde  supplies  of  yellow  i)ine 
are  availalde,  opinion  to  the  contrary  notwithstanding. 
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Toweir    Tiravellefi'  ^M^neml    |M-..r..,lniv  .h.arl.v. 

I''ii^s.  1  iiiul  2  show  the  tower  iiiid  the  inctliotl  of  iiio\  iiij;. 

To  oroot  the  rcconl-lncakinu  |)liitc  -irdcrs  of  the  (ivc-  \\„\y   it    was  used  can  Ik-  seen   licst   Iroiii  tlic  lar;;c  view, 

span  Nickel  Plate  crossin--  over  the  Illinois  Central   KM.'.  Kim-.   1.     Stniddlinfi:  one  of  the  Illinois  Central  tracks,  the 

tracks  at  ^IMli  St..  Cliica-n,  rc(|uiivd  a  plant  and  niclliiHl  lower  picked  np  a  jiirder  hroujilit  in  on  cars  on  this  track, 

lapahlc  of  qnick  work,  to  avonl  hlockiiifi-  the  trallii'  on  llu'  A  set  of  hooks  attached  to  a  loadin<r  heani  suspended  in 

Illinois  Central  tracks  helow.     The  hridjic  itself  and  the  the  tower  enpifjed  the  girder  at  the  middle  (the  f,Mr(lcrK 

heavy  fjirdors  coni})osin;;'  its  live  spans  were  dcscrihed  and  sometimes  had  to  he  halanced  hv  iron  piled  on  one  end), 

illustrated   hv  drawiuijs   in    Hiniiiiccriiifi   .\fics  of   Dec.   !),  Then    the    i^irdcr    wa>    hoisted    to    the    level    of    its    final 


FTGS.    1    AND    1'      THE    .A-FHAME    AND    TOWKR    USED    FOR    KRFCTING    THE    XICKEL-PLATE    OIFiDERS    AT     T'»TH     ST., 
CHICAOCJ — METHOD   OP   MOVING    ALONG   AND   ACROSS   TRACKS 

Fig.  1 — First  girder  set  on  final  bearings  and  braced  by  (loor-beams  and  struts;  lowei-  panel  of  cross-biacing  inserted 
in  tower,  and  "gate"  section  of  posts  on  one  side  removed;  tower  just  being  hauled  forward  to  location  of  next  girder. 
Fig.  2 — Sliding  the  tower  to  the  next  spafi  on  rails  laid  over  the  Illinois  Central  R.R.   rails 


1015.  1").  1105.  The  licavicst  jiirders  weioh  l;«)io  tons 
and  are  125  ft.  Sj^  in.  long;  the  longest  girders  are 
131  ft.  9  in.  over  all. 

All  girders  M'ere  received  on  cars  on  the  Illinois  Central 
tracks  and  were  hoisted  np  to  place  hv  a  fonr-lcg  tower 
that  straddled  the  girders  being  lifted.  I'enioxahle  leg 
sections  in  the  rear  bent  of  the  tower  jn-ovided  for  dis- 
engaging it  from  a  girder  just  erected  and  moving  it 
forward  to  the  next.  The  tower  was  slid  from  girder  to 
girder  on  the  track  rails.  In  sliding  it  over  to  the  next 
span,  transver.se  rails  laid  on  the  track  rails  served  as 
bed.     The  groujt  of  vicAvs   herewith    .shows   some  of  the 


position.  Fig.  3,  swung  around  to  the  alignment  of  the 
hridge  and  set  on  its  supports.  Fig.  4.  The  fir.st  girder. 
Fig.  1,  when  set,  was  strutted  at  both  ends,  besides  being 
held  by  the  attachment  of  floor-beams  at  the  abutment. 
The  condition  of  the  tower  in  Fig.  1  is  that  required 
for  moving  forward  along  the  track  to  the  second  girder. 
Crossbracing  is  inserted  in  the  lower  panel  of  the  tower, 
and  in  the  panel  next  above,  the  rear  legs  are  removed, 
leaving  the  top  frame  of  the  tower  cantilevered  from  the 
other  pair  of  legs.  Thus  the  tower  can  be  slid  forward 
clear  of  the  girder  it  has  just  set  and  ready  for  reas- 
sembling to  take  hold  of  another  girder. 
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riie  tower  liad  to  be  jjlnccd  ([u\[r  iuiiirati'Iy.  as  tlie 
"irder,  when  swung,  could  be  moved  only  a  tritle  endwise 
and  ])racti(ally  nothing  laterally.  This  limitation  meant 
also  that  the  towi'r  had  to  l)e  set  level.  In  spite  of  the 
care  required  in  this  work,  the  erection  attained  a  s])eed 
nt'  one  girder  every  other  day,  after  the  gang  got  fairly 


mider  way.     The  lirst  of  the  \')  girders  was  set  Se|)t.   15, 
and  the  last  on  Oct.  2!J,  191.5. 

In  preparing  for  the  erection  the  lii'ld  parly  hjcaled  the 
bearings  to  tlu;  j)recise  sj)acings  of  the  girder  shoes,  as 
given  by  sho])  measurement  after  fabrication.  A<  a 
I'csult.  no  bcariiiu'  miss(Ml  cnimcrtidi!  b\-  more  than  •■',■   in. 


FIGS.  :!  AND  1.    .\ii:th(ii>  <ik  H()1sti.\<;  and  skttinc;  gtki)I>:rs  with  thk  to\vi:i: 

Fig^.  3.  Sept.  15,  1915.  shows  the  first  girder  of  the  bridge  beiriK  lifted  from  cars,  ready  to  swinR-  around  into  place.  In 
FiK.  4  the  second  girder  is  just  being  landed  on  its  bearings;  compare  with  Fig.  1  to  note  condition  of  tower  for  moving 
and   for   hoisting 
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It  iiiiist  1)1'  rt'infiiilii'icd  Hint  llic  lirid^c  is  on  n  very  slnii|i 
.-ki'W    (al)oiit    ■,'()      III    Illiihn-    Cciilial    trucks),    wlihli    in 

crcasOS      tlu'     dlllirull  Irs     III'      ilrrlllillc      selling:.         Till'      two 

^irdors  lurt'tiiij::  on  :i   lunl    iimc  a   .joint    l)iist'-|)|jit(',  witli 
iiiti'<;rnl  lialf-piii  scats  loi-  not(  Ik-  in  the  ^iirdcr  slioo. 

'Plu'  bridfio  was  iToctcd  I'oi  lln'  New  ^dl•k,  Chiia^'o  & 
St.  Louis  1M{.,  of"  wliiili  (icornv  II.  'I'inkcr  is  Hridj^'c 
l'hij;iiuvr ;  .\.  C.  Ilarvov  was  Field  I'lnffinccr.  Tlic  work 
was  done  liv  tlio  IVnnsylvaiiin  Sti'd  Co.,  Stirltoii,  IViin., 
inulcr  .1.    I'\    ifitti'i-,  Suiici-intcndcnl  ol'   i'li-cit  ion. 


Tlhxiptiastl   of  Stleell   Airclhx  Adjf^stledl 

.\  railway  stroet  crossing  over  Markt  St.,  Berlin,  Or- 
many,  which  has  its  girders  and  columns  formed  in  one 
l)icce,  acting  as  an  anh  structure,  was  adjusted  in  the 
course  of  erection  to  precise  theoretical  action  hy  hori- 
zontal jacking.  H.  Kramer  descrihes  this  process  in  Der 
Eisenhau  of  September,  1915.  In  earlier  cases  of  jack- 
ing two-hinged  arches  the  force  was  applied  at  the 
crown.     Jacking  at  the  abutment  is  a  novel  procedure. 

The  bridge  has  a  span  of  80  ft.  and  comprises  seven 
narallel  girders  or  frames.     Each  girder  was  erected  on 
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FIG.   1.     SKETCH  OF  ARCH   STREET   CROSSING,   CRADLE 
AND    HORIZONTAL   JACKING    ARRANGEMENT 


F,e"fs 


FIG.    2.     HORIZONTAL    JACKING    DEVICE 

falsework  above  true  position  and  then  was  lowered  iipon 
a  rocker  cradle  at  one  end,  the  other  end  being  seated  on 
its  permanent  shoe.  At  the  same  time  a  horizontal  jack- 
ing frame  was  placed  in  position  against  the  abutment, 
and  its  pulling  rods  were  connected  to  hitches  near  the 
base  of  the  arch  leg.  Force  was  first  applied  through  a 
hydraulic  jack,  but  later  a  screw  jack  was  substituted  and 
proved  more  convenient.  The  pull  was  measured  by  a 
20-ton  load  gage  of  the  water-displacement  type,  inserted 
in  the  pulling  rod.  The  thrusts  actually  put  into  the 
several  arches,  determined  in  advance  by  computations 
from  the  known  weights,  etc.,  ranged  from  10  to  13  tons. 
When  the  desired  pull  was  applied  by  the  jack,  the  shoe 
was  put  in  place  against  the  pin  of  the  arch  and  blocked 
and  grouted  in  position,  thus  holding  the  arch  in  the  pre- 
cise position  required  to  give  the  correct  thrust. 


Sfteaffla-Hamtitieir    Pile    IFoirmmtuilasi 
Stuif^lfestioirLs  amid  Qtmerses 

\\\  A.  M.  K\(i\\  i,i>* 
I  i<ai|  Willi  niiK'li  iiil(iv-l  llic  article  entitled  "Test 
('oinparing  Steam  and  Miup  llannncr  I'ile  FornmliiH,'* 
Hiuiinrrriiui  Snt-s.  ,laii.  (I,  l!Mi;.  Tiii-  article  is  of  par- 
ticular interest,  as  there  has  been  .so  little  material 
available  concerning  tlu;  actual  relative  performance  of 
ordinaiy  drop  liainiiiers  and  gravity-drop  steam  lianinierH, 
the  latter  luing  (F  assume  from  its  description)  the  typo 
of  steani  liaiiinier  used  at  the  I'cai'l  Ifarlior  and  Mare 
Island  dry  docks.  'I'licrc  seem-  \n  lie  -till  less  reliable 
information  avaibiMe  concerning  the  pcrfoiinance  of  the 
double-acting  steam  hammer,  \\hii  h  lias  ((iiiu!  into  quite 
general  use,  as  compared  witli  citiicr  of  the  two  other 
ty])es  of  hammer. 

While  the  theoretical  part  of  the  Eiif/iiiepriiifj  News 
formulas  is  generally  acccjited,  tiiu  results  of  the  formulas 
depend  to  a  great  extent  on  the  constant  used  in  the  de- 
nominator, -which  can  oidy  be  deternu'ned  with  any  degree 
of  accuracy  by  actual  comparisons  of  tests  such  as  ^Ir, 
Gayler  has  made.  It  docs  not  seem  possi])le  that  this  very 
important  field  of  engineering  has  really  been  neglected 
to  the  extent  that  would  appear  from  any  literature  there 
is  available.  Undoubtedly  tliere  are  engineers  who  have 
conducted  tests  along  these  lines  with  the  view  of  devel- 
oping formulas  that  will  give  reasonably  close  results 
Avhen  a2)plied  to  piles  driven  under  the  same  general  con- 
ditions with  each  of  the  three  ty])es  of  hammers  referred 
to.  The  writer,  at  least,  and  probably  others  would  be 
pleased  to  hear  of  such  experience  through  the  columns 
of  Engineering  Xews. 

The  article  referred  to  states :  "At  Pearl  Harbor  the 
average  penetrations  \ier  blow  by  steam  hammer  and  by 
drop  hammer  at  the  same  attained  depth  were  almost 
exactly  proportional  to  the  respective  energies  of  the 
l)low."  From  this  comparison  M-ould  it  not  be  correct  to 
assume  that  the  constant  in  the  denominator  of  the  gen- 
erally accepted  gravity-drop  steam-hammer  formula  de- 
pends almost  entirely  upon  the  interval  between  blows? 
Likewise  in  the  original  Engineering  Neirs  fornuda  for  the 
ordinary  drop  hammer  the  constant  1  was,  I  understand, 
assumed  arbitrarilj'  as  a  compensation  for  the  extra  re- 
sistance caused  by  the  settling  of  earth  around  the  pile 
between  blows,  over  other  ordinary  resistances. 

Assuming  that  the  steam  hammer  used  l)y  Mr.  Gayler 
struck  CO  blows  per  min.  and  iising  his  constant  0.3,  the 
ordinary  drop  hammer  would  be  striking  18  blows  per 
min.,  and  it  would  be  interesting  to  know  if  this  relation 
did  obtain. 

The  formula  for  the  gravitv  liammer 

s  +  L 

may  be  written  in  the  following  form  to  make  it  applic- 
able to  the  double-acting  steam  hammer: 
27i(Am  +  ir  — 5) 


r  = 


+  k 


in  wJiich 

P  =  Safe  bearing  load,  pounds; 
/i  =  Effective  length  of  stroke,  feet ; 
A  =  Effective  area  of  piston,  square  inches; 
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m  =  ^Ic-an    effective    pressure,    pounds    \m    .square      1.,  spend   Ids  time  luintinj,'  tlirou-li  ori-inal   sourees  of 

i"c'^;  ^liita    and   experiments,   and    the    rauKe   of   inti-rmediatp 

1V  =  Weight  of  moving  part,  pounds;  values  between  those  given  in  the  existing  schedules  is 

b  =  Total  i)ack  pressure;  so  wide  as  to  leave  large  room  for  ernjr  or  <liversity  of 

.s  =  Penetration  under  last  l)lo\v.  inches;  opinion. 

k  =  Constant.  Many  values  of  the  coclficient  of   roughness  for   new 

The  uncertain  values  in  this  iorniula  are  ni,  h  and  /,-.  conditions  liave  been  recently  worked  out  and  published. 

A  manufacturer's  catalog  in  commenting  on  the  advan-  These  newer  values  relate  to  flow  in  concrete  pipes  and 

tage  of  a  double-acting  steam   hammer   over   a   gravity  conduits;  irrigation  ditches,  canals  and  flumes;  circular, 

fiteam  hammer  states:     "The   free  fall   of   the   hammer  semicircular   and    other   steel    pipes   and    channels;    and 

being  accelerated  by  the  steam  pressure,  the  number  of  natural  river  channels. 

blows  per  minute  is  increased  while  the  force  of  tlie  blow  In  order  to  facilitate  the  rapid  selection  of  satisfactory 

is  maintained."     Therefore,  with  the  force  of  the  Idow  values  of  the  coefficient  of  roughness  aiul  to  standardize 

maintained,  the  constant  should  he  decreased  in  ]iro|ior-  office-engineering  practice  in  such  cahidations,  the  writer 

tion  to  the  number  of  blows   struck   per   minute,   and  has  made  out  the  accom])anying  table  of  coefficients.     In 

assuming  60  blows  per  min.  for  a  gravity-drop  steam  ham-  this   table   four   coefficients   of   roughness   are  given   for 

nier  and  100  blows  per  min.  for  a  doiible-acting  steam  each  class  of  channel  or  conduit,  the  intention  being  to 

hammer,  both  hannners  doing  the  same  Avork  per  blow,  cover  the  usual  range  of  values  occurring  in  actual  ex- 

and  using  the  constant  0.3  as  determined  in  the  Eiuji-  perience   and   also   to   include   the   values   that   may   be 

H eemi (7  iVetf.y  article  for  the  gravity-drop  steam  hammer,  expected   to  apply   (1)   to  new  work,  in  the  best  order 

would  not  the  constant  for  the  double-acting  steam  liam-  and  condition,  and   (2)   to  pipes  or  channels  that  have 

T     '.     7,                 ,.         ,.  60  X  0.3          .  ^,_      ,„,  .  been  in  use  for  a  greater  or  less  length  of  time, 

mer  be  m  the  proportion  ol  • — — -^- — ■,  or  0.18.-'     This  /^u>,M^„..i,r   ;+   ;     „                 x              t-a        ^       i 

^     '                         100  UbMously   it  IS   necessary   to   use   different   values   of 

would  naturally  give  much  higher  bearing  value  for  ecjual  the  coefficient  of  roughness  for  the  same  channel,  accord- 
penetration  per  blow.  ing  to  the  conditions  to  be  met.  For  example,  if  the 
For  the  double-acting  steam  hammer  tlic  total  force  thing  to  be  determined  is  the  actual  quantity  of  water 
upon  the  ram  consists  of  its  weight  and  the  steam  pros-  that  a  pipe  will  carry  when  new,  then  the  coefficient  for 
aure  on  the  cylinder,  Avhich  is  usually  assumed  as  the  the  pipe  in  perfect  order  should  be  used.  However,  if 
mean  effective  pressure  for  the  entire  length  of  the  stroke  as  is  often  the  case  in  designing,  it  is  desired  to  provide 
with  a  suitable  boiler  pressure.  This  mean  effective  pres-  pipe  or  conduit  capacity  sufficient  to  convey  a  certain 
sure  varies  naturally  as  the  throttle  lever  is  changed  to  amount  of  water  when  the  pipe  or  conduit  has  been  in 
regulate  the  speed  of  the  hammer,  to  say  nothing  of  the  "t^e  for  a  term  of  years,  a  higher  coefficient  of  roughness 
variation  of  the  boiler  pressure;  and  so,  would  not  the  ^^'''1  iu  general  be  required.  ■ 

(constant  depend   upon   the  man   at   the   throttle   lever?  Existing  schedules  of  coefficients  of  roughness  do  not. 

Also,  from  actual  experiments  with  indicator  diagrams  as  a  rule,  contain  any  values  exceeding  about  0.040,  which 

it  has  been  found  that  the  mean  effective  pressures  so  '«  the  highest  value  commonly  given   for  natural   river 

assumed  are  erroneous  and  much  higher  than  found  in  new  table  of  n  for  kutter's  for.ml'la  (r.  e.  Honon) 

actual  practice.       It  would  then   seem  that   a   suital)le   for-  Surface                                   Perfect     Good         Fair             Bad 

mula  that  could  be  used  with  the  double-acting  steam  -  c^r]  c^'-i  pip^'i''" oSu       Iml*     ools*     °  *"' 

hammer  i«  still  more  variable  and  complex  than  for  the  -  g^ZeSl  w^Ui^^;^'..  ■.;::::::: :    2:S1I      Ifxl      VoW      IV^ 

other  two  types  of  hammers  and  should  certainly  be  given  irolhitirrtnfcZd^'obSipe:^      S:mo      ITx*     Von*     V 

due  consideration.  -Riveted  and  spiral  stcel  pipe O.Ol.J         0.01,5*       0.017*       ... 

.^.  Vitrified  sewer  pipe I  0  01?  }      0  013*       0.015         0.017 

(Hazed  brickwork 0  011  0.012         0.013*       0.01.5 

rt»  TTB^.  •rrj?>,„n'n-»  n  Uriek  in  cement  mortar;  brick  sewers 0.012         O.Oi:}         0.015*       0.017 

Some     lSe<l4eS°     InLuatltleS'    S     iFOIPinm^Ia  Neat  cement  surfaces O.OIO         0011         0.012         0.013 

Cement  mortur  surfaces 0011  0  (U2         0  013*       0.01.5 

Crt-ftff6-^(rn(f»Tri\fi'<S                                                             Concntepipe 0  012          0.013          0.015         0.016 
OemniClKBUaitS)                                                           W-ood-.Htave  pipe 0.010         0.011         0.012         0.013 

Plank  Flumes: 

BV    EOHEKT    E.    HOKTOX*  IHa^^. .. ..............  ^  ^                                     ^5!:^}^         Vo\t 

mi„  T  .  ,•  it;    ■       i.         r  i  .<•  With  battens 0.012         0.015*       0.016  

ine  ordiiiarv  categorv  ol   coemcients  ot  rougnness  lor     concrete-Uned channels 0.012      0011*     o.oie*     o.ois 

use  in  the  Kutter  formula  (which  niav  be  found  in  g'^.:';;;i,r,'e'^^Xf"-  :::::::::::;  '  S.S25    o;S3S    S;Si3    o;S35 

various  books  on  hydraulic  calculations)  lists,  as  a  rule,  ^-;^;:^:!Z:i::^'^:,,—^ooa,:::::::    Vm       0  0I2      o:g}3      g:m5 

not  more  than  12  to  25  classes  of  pipes,  conduits  and '-«'■''"'■' '"i'",  ""';''''''"''-■''• '""''■"*''**'* °  °"''''     °  °-''''      °  °-"     *'°^" 

i     i       '  Canals  aiul  Ditches: 

channels,  With  one  coefficient  of  roughness  for  each.    This         Earth,  straight  and  uniform 0.017      0020      0.0225*   0.025 

,          '     .       ,  ,       ,  T       ■,■,.■.     1  1     ,,  Rock  cuts,  smooth  and  uniform 0.025         0.0,30         0.033*       0.0,35 

number    ot    classes    ot     channels    is    too    limited;    and    the       -    Rock  cuts.  jaKged  and  irregular 0.035         O.OJO         0.045      

„, 1  J.         ,  „   . ,  ai    ■       J.  1   ±^  i.'         1  Windine  sluiZKish  canals 0.0225       0.02,5*       0.0275       0.0,30 

number  ot  values  ot  the  coemcient  and  the  range  ot  value         nrodRcd  earth  channels 0.025      0.0275*   0.030      0.033 

are  not  sufficient  to  cover  modern  requirements  in  cal-  -  Ca-ds^»^^^rouKh  stony  beds,  weeds  on    ^  ^^^      ^  ^^^      ^^^^^     ^^ 

culation.     Furthermore,   various   tvpes  of   channels   and      xi^l^Jl^^Cm  ChaS^^ °  °'*      "  °''"*     °  "'"*     ""^ 

conduits  now  frequently  used  are  not  listed  at  all  in  the  '^'\^:^^^'^'^:''^:'''^''"\     0.025      0.0275     0.030      0.033 

older  schedules.  (2)Jameas(l5.  but  some  weeds  and           ^  ^^^         ^^^^         ^^^^         ^^ 

It  IS  well  known  that  to  select  the  i)roper  coefficient  -  (3)  winding,  some  pools  and  shoals. 

t  X  ,        ,  ,.     T  T  .     '        ^  T^.  .  clean 0  035         0  040         0  045  ,050 

01    rougnness    to     be     apillied     under    given     conditions     m  (4)   same  as  (3),  lower  stages,  more  in- 

„-„„„„.• ,   ;,i     4.1        T.-..  ,■  1  •  •        ■  -I         11  effective  slope  and  sections 0.040         0  045         0.0.50         0.055 

connection  with  the  Kutter  tormula  requires  consideral)le  (r,)  .same  as  ci),  some  weeds  and  stones.    0.0,33      0  035      0  040      0.045 

experience  and  judgment.     The  working  engineer  is  loath  - 1?1  •;;i'„"S  rilvfrZhTsTtLr wee^   °  ""'      "  ""^      "  "''      °  "^ 

or  with  verv  deep  pools 0 .  050         0  OliO         0  070         0  OSO 

•Consulting      Hydraulic      Engineer,      ,57     North      Pine      Ave,.        ~  (8)   Very  weedy  reaches 0.075         0.100         0.125         0  150 

.Xlbany,  N.   V.  *  Values  commonly  used  in  dcsigninij. 
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iliiiiiiicls  ( (iiiliiiimii:  stones  or  \mtiIs.      In   tlif  rsiMMHiuc  tile    >lciiiii    ilnlls    Well'    (lis(iir(K'<|    ami    iiioniilcd    "Jiick- 

nT  tlic  writer,  .-11111   lliat   of  other  eiiLiiiieeis,  coilliiiriil-  of  liaiiiers"  were  suhstitiited. 

rou^rlniess    lor    naliiral     n\er    iliamiels    often    run    mm  li  .\ir  was  I'lirnislu'd  liy  a  1  "..'x  I 'i\  I  (l-in.   Kami  strai;,'lit-iiiu; 

liie;lier    than    O.OiO    ami    are    not    nniloim    Inr    tlie    same  ( i.iii|iicssor    takiu;;   steam    I'loni    a    .")0-h|i,    portahle    AnicK 

elianiiel  at  diU'erent  sta^^cs  of  the  stre.im.     .\  niiliiiai  ri\er  hoiler.     Steam  jiressnre  wa>  !)0  lli..  the  uir  prcssun!  HO  lb. 

I'liiiimel    (liat    has.    for    exam|ile.    a    eoellieienl    of    ron;;li-  'I'lie  air  was  led  thron-h  a   I  ' --ui.  pipe  a  distanct;  of  flO  ft. 

lU'ss  of  O.O:?."!  ill  a  certain  reach  at  l)ank-fMll  sla;;e  may  at  to  the  shaft   and   thence  to  the  heading;.     'I'lic  capacity  of 

lower  stafjt's   have  a   coellieient  of   roufihness  as  ^reat    as  the   ((impre--or    was    nearly   dunhle   llial    reipiired    hy   the 

O.OtiO  or  even  hi^dier.     'Phis  is  owinjf,  in  ffencral,  to  the  ilrills,  wilh   the   rexdl    thai    il    uas  inn   most  of  (lie  tiiiio 

fact    dial    ill    determiniiij,'    the    coeHicieiit.s    oF    roii<rhness  at  only  88  r. p.m.     a  little  o\ei-  half  ii~  rated  speed. 

ill  natural  river  channels  the  entire  cross-section  as  deter-  At  tlio  tinu'  of  the   writer's   \i>ii    the   tiiniiej   had   pro- 

luinod    bv    sonndinos    is    taken    into    account,    whcrca>    if  jjressed  5;J0  ft.  northward,  at  wiiich  point  soft  t.M-oiiii(l  was 

the  cross-sect  loll  is  irrc,L;nhir  there  may  he  pockets  or  holes  eiicoiintered  ;  and  it  was  deeide.l  to  move  the  entire  plant 

in  the  hed  of  the  stream  containiiiL;-  slack   water  al   lower  to  the  north  end  <d'  tlie  contrail  and  drive  hack,  in  onliT 


-ta.ucs.   so    that    the    full    area    of   section    is    not    dlVctivi 
Siiiiihirlv  at   low  stages  (d'  a  stream   there    is   likeh    |o  he 


o  ascertain  the  exact  extent  of  ihc  Mifl  material. 
l-'i:;.  'i  is  a  diai^n-am  of  the  lonnd.     No.    1   drill,  on  tlu; 


iiioiv  ur'less   fall   that    is   not    circclive  as   slope   and    that       npper  arm,  pnis  in  holes   I    to  !)   in   ihc  1 m-  half  of  the 

(Iocs  ]iot  contrihiite   to  prodncini;-  velocity. 

Coetlicients  for  natural  river  channels  eiveii  in  llic 
table  have  heen  derived  largely  from  ■nniniblishcd  e\]icri- 
iiieiits  of  the  writer  on  the  >ioiiawk.  Black  and  Hudson 
IJivers  in  the  State  of  New  \ov\<.  'Phey  have  heen  con- 
tinued hv  similar  AV'ork  of  other  engineers  elsewhere.  The 
matter  of  variation  of  the  coetlicicnt  of  roughness  is 
more  fully  disiiisscd  in  an  article  by  the  writer  in 
EiH/iiii'friiiif  ycirs.   A])r.   2!»,    11)15,  p.   827. 

Exiierieiice  shows  that  the  coefficient  of  roughness  for 
excavated  channels  of  the  same  slope  and  cross-.scetion 
is  clependcnt  u])on  the  method  of  excavation.  Additional 
experiments  are  needed  to  determine  the  specific  coetli- 
cients for  channels  in  earth  excavated  hy  difl'erent  method- 
of  dredging,  etc. 

More  detailed  lists  of  coetticicnts  of  roughness  derived 
from  recent  experiments  and  utilized  in  preparing  the 
small  table  here  given  may  be  found  in  "Report  of  the 
Florida  Everglades  Engineering  Commission,"  Bulletin 
No.  19-1,  United  States  Department  of  Agriculture ; 
"Flow  of  Water  in  Irrigation  Channels,"  by  Fred  C. 
Scobey,  Bulletiu  1!)4,  Colorado  Agricultural  College  Ex- 
periment Station;  "Frictional  Eesistance  of  AVaterways," 
iiy  Cohn,  Trimble  and  Jones;  and  an  article  by  Samuel 
Fortier,  in  Englnvcrtmj  and  Contracting,  Jan.  27,  1915. 


6)«=»irtl<.  Ttujimimel  Ina  (Grirsiima^© 

By  S.  \V.  Symoxs* 

One  element  of  the  new  sewage-disposal  system  for 
Portchester,  N.  Y.,  is  a  tunnel  900  ft.  long  and  5x6  ft. 
in  cross-section,  in  granite.  In  driving  the  tunnel,  hand 
hammer  drills  M'ere  employed,  mounted  on  the  crossarms 
of  a  center  column,  as  illustrated  in  Fig.  1.  The  drills 
were  cleaned  by  water  from  the  city  mains.  The  advance 
averaged  200  ft.  per  month  of  25  working  days,  the 
record  month  being  210.5  ft. 

The  contract  for  the  tunnel  was  let  to  the  Daly  & 
Merritt  Co.,  of  Portchester.  W.  C.  Brennan  was  Super- 
intendent for  the  contractors  and  was  responsible  for  the 
make-up  of  his  organization  and  for  the  methods  used 
in  driving  the  tunnel.  Borings  were  made  along  the  line, 
and  early  in  April,  1915,  ground  was  broken  with  steam 
drills  at  the  extreme  southern  point.  The  shaft  was 
completed  and  tlie  heading  started  on  May  8,  1915,  when 
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FIG.    1.     HEADING    OP    PORTCHE.STER    SEWER    TUNNEL. 
SHOWING   MOUNTING   OP  DRILLS 

heading,  and  No.  2,  on  tlic  lower  arm,  drills  holes  1-A 
to  8-A.  No.  2  drill,  as  a  rule,  has  one  less  hole  to  drill 
than  No.  1,  owing  to  a  more  awkward  position.  Two 
drillrunners,  a  nipper  and  two  muckers  constituted  the 
tunnel  crew  for  each  shift. 

Holes  1-A  to  8-A  in  the  lower  half  of  the  heading  were 
loaded  first  and  fired  together;  then  holes  5,  8  and  9  in 
the  upper  half  and,  lastly,  holes  1,  2,  3,  4,  6  and  7.  All 
holes  were  bottomed  at  1%  in.,  114-in  powder  being  used. 

The  average  footage  was  4  ft.  per  round,  but  Avhen  the 
tunnel  broke  high,  allowing  the  use  of  a  6-ft.  steel  for 
lioles  3-A.  4-A,  7-A  and  8-A,  as  much  as  5  ft.  could  be 
pulled.  The  total  time  for  drilling  the  round,  which 
included  removing  the  heading  muck  far  enough  back  to 
set  up  the  drill  column,  amounted  to  from  4  to  5  hr.,  the 
loading  and  shooting  consuming  about  3  hr.  Water,  xvhen 
encountered,  was  handled  by  a  simple  steam  siphon.  Drill 
steel    was    shar]iened    hy    hand.      Crossbits    were    used. 
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Track  was  laid  i<<  witliin  a  h'w  feet  of  tlic  lieadiiio-, 
to  facilitate  muckiii<r  operations.  The  imuk  was  loaded 
into  a  bucket,  .set  on  a  trolley,  pushed  by  hand  to  the 
sliaft,  tlie  bucket  lioisted  to  the  top  and  th(>  ninck  dumped 
close  beside  the  siiaft.     A  2-dnini  hoist  was  used. 

The  powder  used  was  irradually  reduced  tn  10  11).  jkt 
yd.  of  solid  nialcrial— approxinuitely    10    III.    pn-    ||.    ,,r 


Pin.  2.    LOCATION'  OF   HOI.K.S   IN   A   DIULLIXO    ROUND 

advance.  The  roik.  for  the  most  part,  l)roke  rather  small 
lor  economical  handling,  ))ut  this  was  to  be  ex])ected. 
owin<^  to  the  small  size  of  the  tunnel  and  the  necessarily 
close  snacing  of  the  holes.    The  dynamite  M'as  C0%. 


IX(i    \i-;\vs  375 

APPUOXIMATi;    QIA.NTITIES    INVOLVKD    IN    THHKE    DAVTON 
HmOGE  CONTRACTS 

'V"',1                                       ,  WcbBtir       K.ow.H-  r-iflli 

1  nry  excavation,  cu.yd .ijM)  r,.rMb  (i.lOfJ 

;J\V,.t.-xcavutioii    <u.y<l 2.IOO  2,0(XJ  U.IOO 

';  ''">."'■''  P''<*  un'liT  masonry,  lin.ft 4,700  T.-IOO  9  500 

4  DrainaKc  syHt.-ni.  lump  «iini 

5  Porous  fill  over  ar.l.os.  <u  yd 3,500  .J.OOO  3,700 

Olvmbaiikini-nt  for  strpct  approaches,  cu.yd.  6,000  12,000 

7  (  cimnt,  to  I).- sK  red  and  handl.-d,  bbl  .  O.tl.TO  'J,:jOO  10,000 
S  I{..inf„r<;<-.„,.„(    l,:,r«,   to   !>.•   handled,   bent 

an.l  pla.cl,  t-MH _        2,-i0  22r,  340 

.(  1.  lass  .\  concrete  in  upandrel  and  abutment 

walls  and  around  ducts  under  sidewalk, 

inr-i*'"^5' •    •          ,  S^''  •'■'«'  800 

10  t..las»  A  concrete  111  arcli  rinRs  and  in  arch- 
ring  anchorageH  in  piers  and  ubutments, 

,,  ^.'•"•yg ,      .  2,800  2,300  3,e00 

I..  ^1        J?  ™""'"'*'. '"  P"''  '"«''™'  '"yl-  1.010  1,050  3,100 
l£  t  lass  B  concrete  in  pier  shafts  and  gravity- 

1  ■.  ,,tyi"'  «■"»».  'uyl: 040  0.%  2,H00 

l.f  I  lass    H    concrete    in    pavement    subba«<-, 

cu.ytl ;jjr,  27.1  aoo 

14  Class  f  concrete  in  abutments,  cu.yd 2,050  2,2.50  2. .500 

I.J  Itanilrail  almve  top  of  fascia,  lin.ft 925  7.50  1220 

1(.  (eiMcrit   curbs  for  roadway,  1;2:4,  lin.ft. .  800  800  1.400 

17  tenunl. sidewalks,  4-in..  1;2:4,  sq.ft 7,700  (i.lOO  11,000 

1«  I'.xposeil  concrete  surfaci'S  to  b<!  dressed  by 

loi-           'i'"''"^'" WJM)  10.000  10,000 

1!)  I.xposed  ci)ncret<-  surfaces  to  be  dressed  by 

n,.  .  P;'*''"?* '"'"""<''' "f  bush  hammer,  sq.ft.    .  1,.VK)  1,200  2  200 

20  Arch  rings  and  walls  to  be  waterproofe<l , 

SMuares^ ,         ■     ^ 270  200  450 

.il  t^ast-iron  lamp  standards  to  be  set It;  111  28 

22  Trolley  polra  to  be  set    s  4  12 

2:{  Electrical  ducts  to  be  laid,  singli.  duet-ft.  19,:)17  9,800  29,000 

AH  cement  and  reinforcement  bars  for  this  work  will  be  furniBlie<l  by  the  city 
Bids  for  constructing  these  bridges  will  be  received  on  or  about  March  15,  1916. 

of  the  design   and   construction.  ,\   local   committee  of 
arcliitects  cooperated  in  the  architectural  features.     Ilar- 

riiijiton,  Howard  &  Ash,   Kaii,-as  City,  were   retained  as 
coiisultini'-  en<;-ineers. 


City  Bo^^lhife  Bipacdl^©  Ms^tteirmfls 
aim  i^dlvsinace 

Novel  methods  are  being  used  in  the  City  of  Dayton 
ill  preparing  for  building  three  new  concrete  bridges — - 
Fifth  St.  bridge  acro.«s  the  Great  ]Miami,  and  Web.ster 
.'^t.  and  Keowee  St.  bridges  over  the  ^lad  Eiver.  Bids 
are  just  being  called  for.  The  city  manager  last  fall 
anticipated  an  advance  in  tiie  price  of  steel  bars  and 
contracted  for  some  800  tons  at  a  figure  below  -S-'JO  per 
ton  base,  f.o.b.  Dayton.  A  contract  was  also  placed  for 
53,000  bbl.  of  cement.  Under  these  contracts  both  the 
cement  and  the  reinforcing  steel  will  be  furnished  bv 
the  city.     Steel  is  now  some  $20  higher. 

Bids  are  being  asked  by  unit  prices  instead  of  by  lump 
sum.  The  approximate  (juantities  involved  in  the  three 
bridges  as  estimated  at  present  are  given  in  the  accom- 
panying table.  The  designs  were  made  under  the  general 
supervision  of  Service  Director  Barlow.  Paul  D.  Fuqua, 
engineer  in  charge  of  bridges  for  the  c  ity.  has  direct  charge 
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ie  Fllooir 

By  Artiui;  C.  Hkwitt* 

The  accompanying  photograi)hs  show  the  construction 
work  preliminary  to  pouring  large  rein  forced-concrete 
floors  in  a  Cincinnati  theater  that  has  warm-air  registers 
under  each  seat  on  the  first  floor  and  on  tlie  balcony.  On 
account  of  the  great  number  of  such  registers  some  trouble 
in  avoiding  structural  elements  was  anticipated 

In  building  the  floors  the  first  operation  was  to  erect 
the  forms  aiul  place  the  reinforcement.  Tlien  the  center 
of  each  seat  was  located  on  the  tonus.  There  were  only  a 
few  register  tubes  that  had  to  be  omitted  because  of  in- 
terference with  beams.  After  the  seat  centers  were  lo- 
cated, the  contractor  placed  a  galvanized-iron  tube  about 
1  in.  diameter  by  10  in.  long  for  each  register.  Next,  the 
electric  conduits  were  placed.     Then  the  wooden  sleepers 
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wore  »{.'{  ill  pliU'c,  sii|i|ii»rti'(l  on  inm  hnukcls  nuidf  ol' 
l>iir  iron  al)oiit  %\l  in.,  iH'iit  into  sliaiu'  as  sliown  in  tiic 
jilit>ti);,M)i|)lis.  Tiii>  iron  sii|i|)orls  were  lol't  in  tlic  conirote, 
wliirli  was  tli'livorrd  in  liii^';;ii's,  tiii'  runways  for  llic  l)iif:- 
gii's  lu'ltif,'  jilatfd  on  tlic  wooden  sici'iK'rs.  llowrvcr. 
lu'Toro  till!  loncrctc  was  ])onri'd.  nicii  f^aivanizcd-iron  tulic 
was  carcrully  lillcd  lull  of  sand,  so  tliat  no  couirctc  wnuld 
get  into  it.  Alter  the  concrete  had  set  iiml  llie  rmins  were 
removed,  there  was  a  l-in.  hole  in  Ihc  llixir  lor  ;ihnost 
every  seat.     Over  these  holes  were  iihued  re;;islers. 

A  wooden  floor  was  huilt  u|iiin  the  sleepers  set  in 
f  he  conerete.  so  that  the  seats  oouM  he  nll.nhrd  to  it  easily. 
The  heating  ])lant  was  helow  the  main  lloor  and  eonsi.stod, 
in  the  main,  of  a  hoiler,  steam  eoils,  an  air  washer  and 
liumidilier  and  a  large  eloetrieally  driven  hlowcr.  The 
heated  air  was  blown  into  a  plenum  chamber  imdei'  the 
main  floor,  from  wliiih  it  was  convoyed  directly  to  the 
little  cast-iron  registers  under  the  scats.  About  25  cu.ft. 
per  min.  of  heated  free  air  is  blown  into  the  theater  for 
each  person  ;  and  as  it  enters  from  so  many  points  the 
audience  is  not  annoyed  l)y  a  concentrated  blast  as  is  the 
case  with  larsre  registers. 


Safety  ScsxHfoldls  foff-  B^ildlHEags 

For  tlie  protection  of  painters  and  others  working  on 
swinging  scaffolds  the  Illinois  Factory  Inspection  Depart- 
ment and  the  Chicago  Building  Department  have  issued 
rules  as  to  the  construction  of  such  scaffolds.  Investiga- 
tion showed  that  numerous  accidents  resulted  from  the 
breaking  of  the  2x4-in.  wood  bolsters  of  the  platform  or 
from  the  stirrups  slipping  off  the  bolsters.  The  use  of 
wire  rope  is  made  compulsory.  The  essential  part  of  the 
rules  is  as  follows: 

No  rope  of  any  kind  Is  aUowed  for  tuck  pointers'  scaffolds, 
but  they  must  have  rigid  bails  of  %-ln.  round  or  square  steel, 
forged  or  welded  in  one  piece,  as  shown  in  the  upper  view  of 
Fig.  1.  A  metal  clevis  fastened  around  the  bail  and  one  of 
the  crosspieces  of  the  scaffold  prevents  the  bail  from  slipping 
over  the  end  of  the  scaffold.  If  braces  are  used,  they  must 
not  be  nailed  or  screwed,  but  must  be  fastened  by  a  hook  bolt, 
no  part  of  the  scaffold  being  cut  or  bored  in  order  to  attach 
them. 

The  bails  and  stirrups  of  painters'  scaffolds  may  be  either 


(if  wlri'  ciibli'  with  wood  pulloKH.  an  Hliown  in  tho  lower 
view  of  KIk.  1,  or  of  steel  barH,  uh  Hhown  In  the  upper  view. 
All  bnllH.  HtlrrupH  and  HllnnH  niuHt  be  of  %-ln.  Kalvanl/.ed- 
Bteel  cable  coinpoHed  of  C  HtrandH  of  12  wires  each.  TIiIb 
Inr^e  Hize  Is  Hpcclflod  In  order  to  allow  for  corrosion  and  care- 
IcHM  use.  Loops  and  stirrups  for  the  use  of  bolsters  must  be 
.spllci'd.  Beneath  the  platform  must  be  an  addllloiinl  saf.-ty 
(Midi-  spllc<.(l  to  the  .stirrup  or  ball.  This  will  bold  the  plat- 
foiin   If  the   bolster  should   breiik,      I'uHi.kh  and   holHters  muat 

be  of  lilcUory  or  white  omU. 

not   li'ss  thiin  2  In.   wide  .iiiil 

■I   In.  deep.    At   not  less  than 

3  In.   from  each  end  and   at 

the     middle     of     the     depth 

must   be  a    %-in.   bolt   6   In. 

lonK,   with   an    iron   washer 

on  each  end.    He t ween  each 

washer    and    thi'    bolt    head 

or     nut     must     be     a     pipe 

sleeve    2    In.    long,    forming 

projections    which    prevent 

the  bail  or  sling  from  slip- 
ping off  the  end  of  the  bol- 
ster.     The    end    of   the   bolt 

must  be  battered  or  riveted 

so   that   the   nut   cannot    be 

removed.    The   construction 

of   the   safety   bail    of   steel 

rope   is  shown  in   Fig.  2. 

Some  large  buildings 
in  Chicago  are  erpiipped 
with  permanent  scaffold 
runways  on  which  are 
trolley  hoists  for  carry- 
ing swinging  platforms 
used   bv   window   washer^ 


KIO.   2.     SAFKTY   BAIL  FOR 
.SWINGING  SCAFFOLD.S 


FIG.   1.     SAFETY  SWINGING  SCAFFOLDS 


painters,  tuck  pointers,  etc. 
The  office  building  of  Swift  &  Co.  has  an  I-beam  runway 
bcliiw  the  cornice  and  about  14  in.  from  the  wall,  sup- 
ported on  brackets.  This  is  .safer  and  more  economical 
than  placing  and  shifting  roof  timbers  or  hooks  from 
which  to  .suspend  the  scaffolds.  It  also  prevents  the 
nuisance  due  to  the  periodical  ojjening  of  windows  by  the 
cleaners. 


TeaohinK  Lettering  by  Corre.siion«lenee — Something  of  a 
novelty  is  the  announcement  of  a  correspondence  course  in 
lettering.  C.  AV.  Reinhardt,  of  Arlington,  N.  J.,  for  20  years 
in  charge  of  the  drafting  department  of  "Engineering  News," 
is  the  author  of  this  innovation.  AVhile  it  might  be  thought 
that  teaching  lettering,  like  teaching  skating,  is  not  amenable 
to  mail-bag  methods,  the  instruction  sheets  carry  the  spirit 
of  the  "Reinhardt  system"  quite  remarkably. 

Street  Cleaning  at  Utiea,  N.  Y.,  is  contracted  for  on  the 
basis  of  great  squares  (10,000  sq.ft.)  per  day,  and  is  done 
regularly  during  the  summer  and  when  directed  in  winter — 
about  225  days  per  year.  The  city  is  divided  into  two  districts, 
in  one  of  which  there  are  daily  cleaning  and  an  hourly  patrol. 
Here  the  contract  price  is  41c.  per  great  square  per  day.  In 
the  second  district  there  are  a  cleaning  every  two  days  and  a 
patrol  every  2  hr.     Here  the  price  is  26c. 

Blueprint  Paper  May  fiet  K.vpeiisive — The  price  of  blue- 
print paper  and  blueprints  is  likely  to  advance  materially  in 
the  near  future.  This  is  due  to  the  increase  in  the  price  of 
all  chemicals  employed  in  the  blue  process  and  also  to  the  big 
advance  in  paper.  Red  prussiate  of  potash  has  been  made  ex- 
clusively in  Germany.  Before  the  war  it  sold  for  19c.  per  lb.; 
today  it  is  practically  unobtainable  at  $7  per  lb.,  or  an  advance 
of  3,5009;.  Citric  acid,  from  which  the  citrates  of  iron  and 
ammonium  are  made,  has  advanced  150'/!  ;  and  oxalic  acid, 
from  which  the  oxalates  of  iron  are  made,  has  advanced  1,000% 
in  the  same  time.  The  rise  in  the  price  of  the  cheaper  grades 
of  paper  in  which  wood  pulp  is  used  is  due  to  the  pulp  short- 
age caused  by  the  scarcity  of  all  paper-making  chemicals  and 
to  the  Swedish  embargo  prohibiting  the  exportation  of  chemi- 
cal wood  pulp.  The  better  grades  of  paper,  made  of  all-rag 
stock,  have  likewise  advanced  sharply,  due  also  to  the  price  of 
paper-making  chemicals  and  to  the  shortage  of  supplies  o£ 
rags. — -New  York  "Commercial." 
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From  one  point  of  view  tliere  is  notliing  new  about 
the  so-ealled  unit  system  of  eonerete  eonstructioii.  It 
consists  in  general,  as  is  well  known,  of  casting,  at  a 
central  easting  yard,  tlie  indiviilual  ])ieees  of  the  structure 
to  be  erected,  transjiorting  them  to  the  place  where  they 
are  to  be  used,  lioisting  them  into  position  with  some 
t^-pe  of  crane  and  making  the  final  structure  monolithic 
by  overlapi)ing  the  reinforcement  of  the  units  and  grout- 
ing the  open  space  between  them. 

It  is  of  interest  to  record,  however,  that  this  system 
of 'construction  appears  to  bo  coming  into  increasing 
favor  among  engineers.  Elsewhere  in  this  issue  is  de- 
scribed a  3-nii.  trestle  on  the  California  state  highway  near 
Sacramento,  just  completed,  in  which  the  unit  system 
lias  been  applied  to  great  advantage. 

Another  noteworthy  use  of  the  unit  system  is  in  the 
erection  of  railway  tniin-sheds  of  the  umbrella  type.  In 
the  last  year  and  a  half  the  Southern  Pacific  Co.  has 
erected  sheds  of  this  type  at  its  station  in  Los  Angeles 
and  also  at  its  station  in  San  Francisco.  The  total  extent 
of  the  umhrella  train-shed  roofs  at  these  two  terminals 
is  about  8,000  lin.ft.  At  Denver  the  Denver  Union  Ter- 
minal Kaihvay  Co.  has  just  completed  about  7,000  lin.ft. 
of  undjrella  platform  roof,  erected  on  the  unit  system,  at 
the  Denver  Union  Station. 

Insjjcction  of  the  workmanship  in  these  new  train-sheds 
and  in  the  Sacramento  trestle  shows  results  very  favorable 
to  this  method  of  construction.  Better  work  is  secured, 
on  the  average,  where  concrete  is  made  and  mixed  at  a 
central  yard  than  where  it  is  mixed  and  poured  on  the 
job.  The  unit  construction,  of  course,  facilitates  the  use 
of  the  same  forms  over  and  over  again,  thereby  greatly 
reducing  the  cost  of  form  work.  It  greatly  facilitates  the 
bending  and  placing  of  reinforcing  steel,  since  the  steel  re- 
quired is  the  same  for  each  unit  and  the  workmen  rapidly 
grow  expert  in  forming  and  securing  it  properly  in  the 
molds.  The  thorough  seasoning  of  the  units  before  they 
are  hoisted  and  placed  in  the  structure  helps  to  insure 
against  the  accidents  that  occasionally  occur  when  con- 
crete is  poured  in  ])lace.  By  a  proper  arrangement  of  the 
reinforcing  steel  it  is  possible  to  handle  the  units  and 
hoist  them  to  ])lacc  in  the  structure  more  cheaply  ])robal)ly 
than  the  concrete  materials  themselves  could  be  hoisted 
and  poured. 

In  the  structure  referred  to,  moreover,  it  has  been 
found  possible  so  to  arrange  the  reinforcement  that  the 
final  structure,  although  built  up  of  assembled  units, 
is  truly  monolithic.  It  will  be  recognized,  of  course,  that 
Buch  structures  as  trestles  and  train-shed  roofs  lend  them- 
selves es])ecially  well  to  the  unit  system  of  construction, 
whereas  in  ordinary  building  construction  the  final  mono- 
lithic result  is  not  so  easy  to  obtain. 

It  will  l)t5  admitted  also  that  where  the  particular  ap- 
pearance of  the  structure  is  a  matter  of  importance  there 


may  often  be  difficulty  in  l)uilding  by  the  unit  system. 
The  Sacramento  trestle,  for  instance,  could  hardly  be 
praised  for  its  beauty,  so  far  at  least  as  a  side  view  of 
the  structure  is  concerned.  Appearance  was  doubtless 
considered  unimportant  here,  for  the  trestle  is  in  the 
midst  of  a  vast  marsh,  so  that  no  one  can  see  the  trestle 
except  travelers  on  the  railway  near-by. 

Had  it  been  necessary  to  consider  architectural  appear- 
ance in  the  Sacramento  trestle,  it  would  probably  have 
been  necessary  to  resort  to  pedestal  piers  and  longer  spans, 
which  would  have  precluded  the  use  of  the  unit  system. 

On  the  other  hand,  it  may  be  pointed  out  that  an  engi- 
neering firm  on  the  Pacific  Coast  has  worked  out  a  design 
of  unit  construction  for  three-hinged  reinforced-concrete 
arches  by  which,  as  has  been  described  in  this  journal,  the 
half  ribs  are  cast  separately  and  hoisted  into  place  by  a 
derrick.  In  the  design  of  ornamental  bridge  railings  also 
it  is  very  common  to  design  a  balustrade  made  up  of  indi- 
vidual units  which  can  readily  be  cast  from  a  mold  that 
may  be  used  over  and  over  again ;  in  this  way  a  design 
of  considerable  architectural  pretensions  can  be  made 
at  comparatively  moderate  cost. 


A  few  years  ago  a  sensation  was  created  in  street- 
paving  circles  by  the  announcement  that  a  new  type  of 
permanent  paving  for  streets  and  roads,  which  could  be 
laid  at  a  cost  of  about  a  dollar  per  square  yard,  had 
been  developed  in  the  City  of  Ann  Arbor,  Mich.  The 
new  pavement  consisted  of  concrete  covered  with  a  thin 
carpet  of  bituminous  material.  Immediately  the  new 
paving  was  tried  in  many  different  places  and  with  re- 
sults that  were  almost  uniformly  imsatisfactory.  The 
trouble  generally  experienced  was  the  tendency  of  the 
bituminous  carpet  to  peel  off  the  concrete  base.  In  Ann 
Arbor  itself  there  was  much  trouble,  but  it  appears  from 
the  first-hand  account  of  Ann  Arbor's  experience  given 
elsewhere  in  this  issue  that  the  use  of  this  kind  of  pave- 
ment has  by  no  means  been  given  up  by  that  city.  The 
troubles  experienced  at  Ann  Arbor  are  claimed  to  have 
been  due  more  to  faulty  construction  than  to  inherent 
defects  in  this  type  of  pavement,  although  it  is  frankly 
admitted  that  the  bituminous  top  has  required  fre([uent 
re])air. 

This  recital  of  Ann  Arbor's  experience  is  of  especial 
interest,  because  it  comes  at  the  same  time  as  the  meet- 
ing at  Chicago  of  the  second  National  Concrete  Road 
Conference,  devoted  to  the  discussion  of  methods  of  build- 
ing concrete  roads.  If  the  engineers  and  cement  manu- 
facturers Avho  have  been  active  in  the  development  of 
concrete  roads  believed  that  the  thin  car])et  top  for  con- 
crete roads  had  merit,  they  would  long  before  this  have 
undertaken  its  promotion,  for  the  amount  of  cement 
required  is  nearly  the  same  for  this  type  of  road  as  for 
the    all-concrete  '  type.     N^otwifhstanding   such    iiegati\e 
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tostimoiiy  tlu'iv  is  ivuhoii  Io  lu'licvc  llial  llic  ImsI  wnid 
Iiii.>^  not  Ih'1'11  said  concern mu  tlir  (,ii|irt  tup  Ini-  inncrcli' 
pnviiiir.  I'^il'ly  men  niiiy  Tail  in  .1  umn  cmliMMir  bcldre 
one  man  sM|»|)lies  the  sin^li'  rlmicnl    nccdnl    Inr  success. 

The  Slate  llij,'h\vay  DepartnicMt  of  Calil'ornia,  under 
its  cliiel"  en,i,'ineer,  Austin  l''letcher,  has  scored  a  reniark- 
ahle  success  in  the  use  ol'  a  carpeted  |>a\cnictit.  ncnrly  a 
tlunisand  miles  o(  it  having;  heeii  hiid.  It  has  not,  of 
course,  denionstratt'd  that  this  type  of  road  could  he 
made  an  e(|ual  success  under  tlie  very  diU'erent  climatic 
and  other  conditiims  prevailiiij;'  in  the  Kast.  It  has,  how- 
ever, shown  that  this  type  of  road  ouf,dit  not  to  he  dis- 
carded as  a  failure  until  it  has  i)een  thorouf^ddy  tried  in 
other  ]>ai-ts  of  the   country   besides   California. 

The  objections  at  once  raised  by  advocates  of  the  ordi- 
nary ctuurote  road  arc:  Why  is  not  the  concrete  road 
without  the  bituminous  top  iiood  enou<,di  ?  What  is  the 
advanta.ii'e  <d'  jjoinu  to  the  extra  expense  of  the  carpet 
ciiat  on  top  id'  the  concrete':'  It  nuiy  he  well  therefore 
to  state  these  a(l\ antau'cs  as  demonstrated  hy  the  experi- 
ence in  California  : 

First,  a  hitnminons-carpeted  road  is  smoother  and  more 
elastic  than  one  with  a  concrete  top.  In  building  a  sim- 
ple concrete  road  it  is  necessary  to  use  a  very  rich  mixture 
(1:11/^:3  is  standard  practice),  in  order  to  secure  a 
surface  that  will  stand  abrasive  wear;  but  for  roads  with 
a  bituminous  top  a  leaner  mixture  may  be  used  (1:2:4 
is  usual  on  the  California  state  roads).  The  expansion 
joints,  generally  considered  a  necessity  on  concrete  roads, 
are  entirely"  omitted  in  the  California  roads  that  are  to 
be  carpeted.  This  makes  quite  a  saving  in  cost.  A  fur- 
ther saving  is  made  in  the  cost  of  finishing  the  road. 
No  such  pains  and  expense  are  necessary  in  finishing 
the  road  that  is  to  have  a  traffic  mat  as  on  the  road  where 
the  concrete  itself  must  take  the  wear.  Experience  thus 
far  indicates  that  the  bituminous  top  is  worn  materially 
less  by  traffic  than  is  a  concrete  surface. 

It  will  certainly  be  agreed  that  all  these  things  are 
important.  Highway  engineers  have  a  constitviency  very 
difficult  to  please,  and  Avhat  is  highly  satisfactory  in  one 
section  may  awaken  a  storm  of  criticism  in  another.  To 
a  community  that  has  long  been  used  to  ploughing 
through  roads  deep  with  the  sticky  mud  of  the  Mississippi 
Valley,  a  new  concrete  road  on  which  the  city  dweller 
and  the  farmer  can  run  their  motor  cars  at  all  seasons 
of  the  year  seems  like  perfection  itself.  But  build  a 
concrete  road  in  some  sections  of  the  East  where  auto- 
mobile owners  have  become  accustomed  to  smooth  bitu- 
minous-macadam roads  with  an  elastic  rubber-like  sur- 
face, and  complaint  is  at  once  heard  that  the  concrete 
road  is  too  rough,  that  it  is  too  hard  and  unyielding, 
that  it  wears  the  tires,  that  its  glare  is  trying  to  the 
eyes. 

From  experience  in  riding  over  the  California  state 
roads  it  can  be  said  that  they  have  as  perfect  a  surface 
as  any  automobilist  could  desire.  They  are  so  smooth, 
in  fact,  that  they  are  habitually  nm  over  at  railway 
speeds  by  motor  cars.  The  number  of  cars  per  day  is 
small  on"  a  large  part  of  the  mileage,  but  the  high  speed 
of  the  cars  makes  the  service  severe  enough  to  test  the 
quality  of  the  surface ;  and  very  few  bituminous-macadam 
roads  would  stand  up  as  well  under  this  fast  traffic  as 
do  the  California  roads. 

"When  we  add  to  this  the  fact  that  the  carpeted  roads 
of  California  have  been  laid  at  an  average  cost  of  about 


$1.1.')  per  s(|.yd.,  or  little  if  any  more  than  tiie  average 
ccist  (if  cmmk  I'ctc  r<iails  in  the  Kast,  the  great  advantage  of 
this  type,  for  Califurnia  at  least,  a])pears  to  he  demon- 
strated. Where  I'insI  in  the  grouiid  and  consequent 
heaving  of  road  fouiulations  are  uid<iiown,  it  is  practicable 
to  lay  a  concrete  road  only  I  in.  thick;  but  it  would  he  a 
risky  experiment  in  New  Kngland.  lOven  in  (,'alifornia 
thicker  concrete  is  nsi'd  where  adobe  clay  is  encountered 
in  tile  subgrade.  The  cheapness  and  (!xcellt'iu'e  of  (,'ali- 
fornia  asphalt  are  incentives  to  the  use  of  the  bituminous 
top,  while  the  high  ])rice  of  cement  there  makes  the 
sa\ing  due  to  the  use  of  a  leaner  tnixinic  for  tlu;  foun- 
dation concrete  very  important.  Economizing  in  the 
thickness  of  the  concrete  is  dictated  not  only  by  the  cost 
of  the  cement,  init  by  the  fact  that  the  stone  has  to  be 
brought  by   rail    in   most  localities. 

All  these,  however,  are  minor  matters  compared  with 
the  one  matter  of  making  the  bituminous  carpet  stick  to 
the  foundation  concrete.  Mr.  Fletcher  has  succeeded  in 
this  on  his  California  roads,  where  j)retty  nnu-h  everyone 
else  has  failed.  If  this  one  difficulty  can  be  overcome, 
there  is  almost  certainly  a  big  field  for  the  carpeted  con- 
crete pavement  in  other  ])arts  of  the  country.  Some 
claim  the  reason  for  the  California  success  is  the  climate. 
Conditions  are  idea!  in  that  climate  for  handling  and 
placing  bituminous  mixtures,  and  the  moderate  range  of 
temperature  enables  one  to  use  an  asphaltum  that  will 
not  .soften  at  the  highest  temperature  and  yet  will  not 
be  brittle  in  the  coldest  weather. 

Another  reason  for  success  is  the  practice  of  turning 
traffic  over  the  concrete  road  for  several  weeks  before 
the  carpet  coat  is  applied.  The  traffic  grinds  any  ad- 
hering laitance  or  clay  off  the  concrete,  and  the  road  is 
in  condition  to  be  swept  perfectly  clean  to  receive  the 
hot  asphalt.  This  practice  has  never  been  followed  else- 
where, so  far  as  we  are  aware. 

It  is  worth  mentioning,  too,  that  the  bituminous  coat 
is  applied  by  the  state's  own  forces,  although  the  con- 
crete roads  are  built  by  contract;  also,  that  the  asphalt 
oil  is  applied  hot — at  a  temperature  of  250°  to  350° — 
from  a  large  tank  wagon.  The  first  coat  of  oil  is  ap- 
plied at  the  rate  of  14  g^l-  to  the  square  yard,  giving  a 
coat  about  55  ^^-  thick.  Upon  this  oiled  surface  are 
thrown  fine  crushed-stone  screenings  sufficient  to  absorb 
all  the  oil;  the  surplus  is  cleaned  off,  and  the  surface  is 
rolled.  Then  a  second  coat  of  oil — 1/4  gal.  per  sq.yd.— 
is  applied,  and  screenings  carrying  a  small  percentage  of 
dust  are  applied.  The  finished  coat  is  %  to  1/2  in.  thick 
and  looks  like  an  asphalt  pavement. 

There  is  reason  to  believe  that  the  use  of  hard  crushed 
stone  instead  of  sand  or  fine  gravel  is  one  reason  why 
the  material  does  not  roll  or  creep  undci'  traffic  and 
separate  from  the  concrete.  It  will  be  noticed  also  that 
the  California  carpet  coat  is  considerably  thicker  than 
some  of  the  carpet  coats  that  have  been  unsuccessfully 
tried  in  various  parts  of  the  East. 

It  is  fair  to  say  that  there  have  been  a  few  cases  where 
the  California  roads  have  given  some  trouble  by  peeling; 
also,  that  where  the  traffic  is  very  dense,  with  many 
heavy  trucks,  some  of  the  California  roads  have  been 
built  with  the  top  coat  11/2  in.  thick.  Lest  it  should  be 
thought  that  an  arid  California  climate  is  an  essential 
to  success,  it  may  be  said  that  a  recent  development  is  the 
sprinkling  of  the  concrete  before  the  hot  oil  is  applied. 
It  has  been  found  that  the  oil  sticks  better  if  the  con- 
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Crete  is  slightly  damp  than  it  does  if  the  coihrcte  has 
even  a  slight  coating  of  dust. 

Mr.  Fletcher  states  that  his  bituminous-carpet  coat 
is  applied  to  the  California  concrete  roads  at  a  cost  of 
less  than  Ic.  per  sq.ft.  and  can  be  renewed,  when  partly 
worn,  for  less  than  i/^c.  per  sq.ft.  Costs  would  be  higher 
than  this,  of  course,  in  nearly  all  parts  of  the  East;  but 
if  any  such  degree  of  success  can  be  secured,  a  consid- 
erably higher  cost  can  well  be  afforded. 

It  is  well  worth  while  for  Eastern  road  engineers  to 
try  again  on  the  carpet  coat  for  concrete  roads.  Some  of 
them,  indeed,  are  already  doing  it.  In  New  Jersey,  for 
e.xaniple,  Col.  E.  A.  Stevens,  the  State  Road  Commis- 
sioner, is  experimenting  with  a  wash  of  sulphate  of 
zinc  applied  to  the  concrete  before  putting  on  the  hot 
oil,  and  with  reported  excellent  results  in  the  way  of 
firm  adherence  of  the  bituminous  coat.  Better  construc- 
tion and  maintenance  at  Ann  Arbor,  more  experience  in 
California  and  the  experimental  and  practical  tests  in 
other  parts  of  the  country  may  be  expected  within  a  few 
years  to  give  data  for  more  definite  conclusions  regarding 
l)ituniinous-carpeted  concrete  roads  than  are  yet  war- 
ranted. Today  it  can  at  least  be  said  that  there  is  reason 
for  being  optimistic  rather  than  pessimistic  on  the  sub- 
ject. 


jiPEammeimtl  ©if  i%IbnIl©Ea© 

For  18  months  Abilene,  Kan.,  enjoyed  the  distinction 
of  being  classed  as  a  city  administered  by  a  city  manager. 
The  former  city  engineer,  Kenyon  Riddle,  a  young  man 
from  the  University  of  Kansas,  held  the  office  of  city 
manager  under  a  board  of  three  commissioners,  including 
the  mayor.  In  those  18  months  the  business  of  the  little 
city  was  organized  to  run  so  smoothly  that  the  commis- 
sioners decided  there  was  no  business  left  to  require  the 
services  of  a  manager!  So  they  have  placed  the  former 
city  manager  on  a  per  diem  basis  to  do  the  city's  engineer- 
ing work. 

The  laws  of  Kansas  do  not  specifically  authorize  a  city- 
manager  form  of  government,  although  the  commission 
plan  is  provided  for.  The  trouble  at  Abilene,  therefore, 
was  that  the  city  manager  was  the  creation  of  the  com- 
missioners; and  these  commissioners  were  salaried  offi- 
cials, each  charged  by  law  with  the  supervision  of  some 
city  department.  The  mayor,  who  is  chairman  of  the 
board,  receives  the  munificent  salary  of  $25  per  month, 
and  the  other  two  commissioners  $28  per  month. 

The  ordinance  creating  the  oflfice  of  city  manager  was 
never  legally  ado])ted,  l)ut  merely  tacitly  agreed  to;  so 
when  the  city  nuinager  commenced  to  shine  in  the  admin- 
istration of  the  city's  affairs,  the  commissioners  grew 
jealous  of  their  prerogatives.  The  city  was  not  big  enough 
Qor  the  business  complex  enough  to  require  the  services  of 
all,  so  the  city  manager  was  the  one  to  go. 

The  city  manager  found  that  the  local  electric  company 

would  operate  the  water-works  pumping  by  electricity  for 

one-third  less  than  the  city  could  operate  it,  so  he  leased 

it  to  the  electric  company.     The  city  is  so  peaceful  and 

righteous  that  the  police  force  consists  only  of  one  day 

marshal  and  one  night  marshal ;  and  the  fire  department 

,  consists  of  one  piece  of  horse-drawn  apparatus,  so  that 

^  the  duties  of  the  cliiefs  of  the  ])olice  and  fire  departments 

j  were  not  verv  onerous.      There   were  no   vice   or  social 


ju-oblems  to  voik  on,  so  il  left  little  but  the  city  engineer- 
ing work  to  l)e  done ;  and  for  the  sake  of  economy,  real 
or  imaginary,  the  commissioners  decided  that  this  could  be 
done  cheaper  on  a  per  diem  basis  than  at  $1,200  a  year, 
which  was  the  city  manager's  salary. 

There  is  a  moral  in  this  experience  of  Abilene,  as 
well  as  an  illustration  of  the  old  adage  that  too  many 
cooks  spoil  the  broth.  While  the  experience  proved  that 
the  city-manager  plan  is  ideal  for  a  small  city  like  Abilene, 
it  also  proves  that  to  be  successful  the  office  must  have 
some  foundation  in  law.  Such  powers  as  the  city  manager 
had  were  grudgingly  bestowed  by  the  commissioners, 
given  one  day  and  taken  away  the  next,  and  whatever  the 
city  mrnager  accomplished  was  only  at  the  expense  of 
much  argument  and  persuasion. 


Those  who  went  last  week  to  Chicago  to  attend  the 
obsequies  of  the  American  Concrete  Institute  were  agree- 
ably surprised.  The  victim  was  not  dead,  nor  even  dying. 
While  hardly  as  lusty  or  as  enthusiastic  as  it  was  in  its 
youth,  it  still  showed  signs  of  a  prospective  rejuvenation, 
particularly  if  care  is  taken  in  the  matter  of  diet  and 
behavior. 

To  abandon  metaphor,  the  institute  is  in  a  hopeful 
condition.  Those  in  authority  seem  to  realize  that  the 
pomp  and  ceremony  of  a  major  society  are  not  part  of 
their  program  and  that  the  useful  and  quite  necessary 
lunctions  of  the  society  can  be  taken  care  oi  in  a  much 
more  simple  manner  than  in  the  past.  Freed,  as  it  now 
is,  from  the  necessarily  hampering  influence  of  solicited 
financial  contributions,  the  society  can  proceed  with  such 
funds  as  its  dues  bring  in  to  develop  the  standards  of 
con':rete  construction  with  a  single  eye  to  the  needs  of 
the  members.  As  these  members  increase,  the  service  to 
them  can  be  proportionately  increased,  until  in  time  it 
can  successfully  realize  the  ambitious  program  which  of 
late  it  has  attempted  with  conspicuous  failure. 

In  view  of  the  necessary  curtailment  in  effort  for  the 
coming  year  two  definite  recommendations  might  be  made 
to  the  institute.  The  first  is  to  leave  out  of  the  annual 
meeting  all  papers  of  mathematical  complication.  Such 
papers  are  distinctly  not  amenable  to  open  presentation. 
At  the  same  time  search  should  be  made  for  controversial 
subjects  and  effort  made  to  promote  discussion  upon  them. 
The  second  suggestion  is  that  it  is  not  the  duty  of  the 
American  Concrete  Institute  to  prepare  specifications  or 
recommendations  on  subjects  that  are  already  under  dis- 
cussion by  societies  of  wider  scope,  particularly  when  the 
institute's  committee  has  to  await  the  results  of  the  larger 
society  before  taking  final  action.  If  economy  of  effort 
is  necessary,  here  would  seem  to  be  a  good  place  to  start. 

\Vc  noted  last  week  the  great  enthusiasm  with  which 
some  twenty-five  hundred  civil,  mechanical,  electrical 
and  mining  engineers  in  New  York  City  started  in  a 
course  of  lectures  aimed  to  help  the  transition  of  engi- 
neers from  civil  life  into  military — in  the  event  of  their 
need  in  a  scheme  of  national  defense.  We  note  in  our 
news  columns  this  week  the  proposition  of  the  governor 
of  New  York  to  build  up  a  reserve  corps  of  engineers. 

Without  in  the  least  reflecting  on  the  patriotism  of 
all   the  engineers  who  are  thus  showing  their  desire  to 
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|Mi'|)nri'  for  inilitarv  scrvicr  \m'  tliink  wc  .-lnnilil  niiilion 
llu'iu.  iiiul  all  otluM's  siiniliirlv  iiulinrd  cIm'w  licr<',  nlmul 
tile  iiiiii^nitiuli'  and  (li.>icoml'ort  of  Ihcir  task.  SuitIv,  it 
is  well  111  tiiiii  aside  ail  the  i-a.sily  di.scourafjcMl  and  \iiilit. 
early  in  tiic  dcxclopnicnt  of  this  nioxiMucnt,  for  the  i'n;.;i- 
ncci-  lriio|)s  ai-f  su  \ilall\  ini|iorlant  llial  llic\-  must  nut 
lie  allowed  to  liriinuf  a  weak  ai'in  n\'  llic  main  I'oi'rr.  W'c 
shonld  say  tins  r\cn  al  tlir  risk  of  .scrniinL:'  fold  lo  any 
ivasDiialili'  plan  for  tlir  oruani/ation  of  our  national  i\v- 
ronsi> — an  attitude  wliii  li  we  nni.st  inunedirttcly  disclaim. 

Captain  Holiin,  in  the  openinii'  lecture  in  New  York, 
repeatedly  harked  hack  lo  the  necessity  of  .stern  military 
traininjx  for  the  wmdil-lie  engineer  sohiiei-s.  We  would 
fail  in  <nir  pati'iotii  duty  did  we  not  waiai  all  ollice 
men — and  the  en;:inecrs  lu'liind  this  ino\enient  ai'c  largely 
tied  down  to  their  desks — that  they  are  assuminj,'  a  tedi- 
ous, gruelinii'  ta>k  to  ixvt  this  military  ])re|)aration.  It 
means  lonji'  honi-s  of  drill  with  arms,  practice  marches, 
eanij)  hardships,  ^imrt  rations  and  rou,i;h  fai'c,  exposure 
lo  heat  and  sloi'in.  It  means  a  pro^i-am  that  only  tlu' 
l>hysicall\    111   should   umlertake. 

Then'  is  no  llaj.;-wa\  inu'  ahout  this  sort  of  work — none 
of  the  ulamour  of  parade  to  encourage  drooi)in<;-  sj)irits. 
With  a  wise  seelection  of  recruits  the  liard  program  will 
he  carried  through  manfully,  and  the  men  will  all  show 
the  true  jiatriotism  that  we  are  sure  they  possess. 


Wlheira   A.ss\uiiJnmptL5oiras   Go   Wroia|{ 

The  foumlation-girder  prolileni  di.scnssed  hy  two  eor- 
res|)ondents  in  this  i.ssue  is  a  fair  sani])le  of  the  parado.xes 
that  every  little  while  rise  uj)  and  hother  the  practicing 
engineer.  Careful  reading  of  the  discussion  and  coni- 
pari>ou  with  the  pmlileui  as  originally  slated  are  well 
worth  while.  At  the  same  time  it  is  important  to  hear 
in  mind  that  the  question  involved  is  hy  no  means  mere 
academic  theorizing.  In  the  particular  ease  cited  each 
foundation  would  require  a  ton  of  .steel  either  more  or 
less,  depeiuling  on  which  view  of  the  j)aradox  prevailed. 
Dollars  ami  safety  are  likely  to  he  at  i.ssue  in  all  these 
\('.\atious  |)ux/les. 

Tn  dealing  with  such  dilliculties  it  will  he  fovind  hclj)- 
ful  to  renicnd)er  that  most  of  them  ari.se  from  a  failure 
in  the  underlying  assumption.s — or  a])proximations — of 
the  reasoning  enijjloyed.  All  engineering  calculations 
are  hased  on  assumed  conditions  intended  to  picture  the 
real  (hut  variahle  and  not  definitely  known)  circum- 
stances in  normal  cases.  But  in  some  particular  api)Ii- 
cation,  whose  appearance  may  not  indicate  that  it  is 
abnormal,  the  error  of  the  standard  assumptions  may  be 
very  large,  and  tlu^  ordinary  reasoning  therefore  may 
give  misleading  results.  Then  arise  such  paradoxical 
contrasts  as  in  the  foundation-girder  problem. 
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and,  with  absolutely  imskilled  labor,  build  temporary 
bridges  in  rapid  order,  dig  trenches,  put  up  entangle- 
ments and  do  similar  work.  Now,  to  take  a  group  of 
men,  of  whom  not  one  in  two  hundred  perhaps  has  ever 
walked  ten  miles  in  a  day  over  rough  ground  and  who 
does  not  know  the  weight  of  a  rod  of  barbed  wire,  and 
tell  one  of  them  to  go  to  a  certain  place  with  a  handful 
of  men  and  put  up  a  barbed-wire  entanglement  inside  of 
14  hr.  would  be  perfectly  useless. 

I  am  not  in  any  way  deprecating  engineers,  hut  simply 
feel  that  they  ought  to  come  up  to  the  public  esteem  for, 
and  expectations  of,  them.  I  feel  that  they  can  and 
will  do  it,  hut  they  must  not  be  expected  to  do  it  without 
some  preliminary  training  that  means  a  great  deal  more 
than  simply  reading  books  on  military  science,  going  out 
in  khaki,  living  well  in  camp,  wearing  horn  spectacles  and 
looking  wise.  Vet. 

Albany,  N.  Y.,  Feb.  18,  lOlG. 


Sir — Last  week  you  heralded  the  course  of  military 
training  which  the  engineers  of  New  Y^ork  City  have 
enthusiastically  ^ihur  ed  into.  Now  comes  forward  Gov- 
ernor Whitman  with  a  proposal  to  organize  a  reserve 
corps  of  engineer  troops  out  of  the  engineers  in  the 
employ  of  New  Y'ork  State.  Undoubtedly,  both  these 
movements  are  highly  patriotic;  but  I  think  we  ought 
to  make  it  very  plain  to  everyone  aching  for  military 
glory  that  it  will  be  no  royal  road  that  he  must  travel. 

]\Iy  own  view,  from  a  considerable  experience  in  state 
service  and  a  pretty  intimate  acquaintance  with  a  large 
proportion  of  the  1,200  engineers  in  the  state  employ, 
is  that  they  undoubtedly  possess  the  qualifications 
and  education  that  would  make  it  easier  so  to  train  them 
to  lie  of  value  for  military  service  along  engineering 
lines  than  to  train  perhaps  any  other  equal  number  of 
men  that  could  be  selected.  Yet  my  feeling  is  that,  until 
they  are  so  trained,  they  would  be  of  comparatively  little 
value  for  field  service. 

The  fact  is  that  a  large  proportion  of  the  engineers 
in  .state  service  have  never  done  any  work  independently. 
They  have  always  worked  inside  an  office  and  know  very 
little  about  practical  mechanics  or  location  operations. 
It  would  not  be  exaggerating  matters  to  say  that  some 
of  them  could  not  saw  a  board  squarely  or  drive  a  nail 
through  a  block  without  splitting  it.  What  they  need, 
and  what  they  would  have  to  have,  to  make  them  in  any 
way  efficient  would  be  long  hours  and  hard  work  under 
field  conditions.     They  would  be  obliged  to  fell  trees 


C^ttEim^  Si  Pa©5P  aim  Tw(n>  T@ 

Sir — The  problem  presented  in  Engineering  News  of 
Feb.  10,  1916,  by  George  E.  Strehan  is  one  frequently 
met  with  in  the  design  of  footings  for  buildings.  Un- 
questionably, the  method  shovvai  in  Fig.  2,  with  separate 
piers,  would  always  be  used  if  the  column  loads  were 
the  only  loads  to  be  considered.  It  frequently  happens, 
however,  in  curtain-wall  construction  that  the  footings 
must  be  made  continuous  bet^veen  the  columns  to  carry 
the  wall,  as  in  the  case  of  the  corner  column  of  a  build- 
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ing,  in  which  event  the  ])roblcm  presented  in  Case  1 
obtains.  Tliere  was  probably  no  serious  contention  on 
Mr.  Strehan's  part  that  "a  ])art  is  stronger  than  the 
whole,"  wliicli  will  hardly  admit  ol'  argument  in  this 
instance. 

The  apparent  reason  for  the   query   is   the   fallacious 
assumption  tliat  in  Case  1  a  uniform  load  is  carried  by 
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FIG.    1.       FOUNDATION    GIRDERS    130%     OVERLOADED    IP 

PRESSURE    IS    UNIFORMLY    DISTRIBUTED 
This  and  Fiff.  2  reproduced  from  "Engineering  News."  Feb.  10 

the  beams  throughout  their  length.  This  condition  is 
impossible,  on  account  of  the  deflection  of  the  beams. 
In  the  example  cited  a  uniform  load  of  31,400  lb.  per 
ft.  would  cause  a  deflection  at  the  center  of  the  span  of 
0.24  in.,  figured  on  a  simple  span  of  15  ft.,  provided 
the  stresses  were  within  the  elastic  limit  of  steel.  It 
is  somewhat  less  in  the  case  given,  on  account  of  the 
.overhang  at  the  ends.  The  problem  stated  that  the  foot- 
ings extended  to  rock,  which  permits  no  settlement  at  the 
ends,  which  would  be  necessary  for  the  center  to  rise 
relatively  and  follow  the  curve  that  the  beam  would 
assume  if  uniformly  loaded. 

In  Case  2  the  load  is  not  uniform  on  the  piers,  owing 
to  the  deflection  of  the  beams,  but  it  is  customary  to 
assume  it  so.  The  actual  stress  in  the  beams  in  this 
case  is  less  than  that  produced  by  a  uniform  load  on  the 
pier,  due  to  the  fact  that  the  center  of  pressure  is  not 
at  the  center  of  the  pier.  If  the  footings  will  safely 
carry  the  load,  as  in  Case  2,  why  worry  about  getting 
on  them  a  lighter  load  per  square  foot? 

It  is  impossible  to  make  any  assumptions  of  elasticity 
of  the  concrete  and  rock  foundations  and  construct  a 
theoretical  determination  that  will  agree  with  the  actual 
conditions.  If  the  beams  will  really  distribute  the  load 
in  Case  1  over  lengths  equal  to  Case  2,  which  gives  pres- 
sures within  the  prescribed  working  stresses  for  the 
concrete  footing,  it  would  seem  reasonable  to  assume  that 
the  load  acts  only  on  this  length,  instead  of  designing 
them  to  distribute  the  load  uniformly  over  their  full 
length  of  hearing  on  the  masonry,  when  tiie  conditions 
of  the  problem  make  this  an  impossibility. 

S.    F.    IIOLTZMAN. 

11  East  24tli  St.,  New  York,  Feb.  17,  1 !)!(;. 


Sir — In  the  Feb.  10,  1916,  issue  of  Engineering  News, 
George  E.  Strehan  discusses  the  case  of  a  footing  design 
in  which  two  column  loads,  applied  adjacent  to  the  prop- 
erty line  of  a  building  lot,  are  carried  by  the  ends  of 
a  steel  distributing  girder  supported  along  its  full  length 
by  a  foundation  wall.  The  intended  purpose  of  the 
girder  is  to  distribute  the  load  over  the  rock  foundation 
between  the  columns,  but  jNlr.  Strehan  has  shown  that 
it  is  greatly  overloaded,  provided  that  it  serves  its  pur- 
pose in  uniformly  distributing  its  load.  However,  if 
the  center  portion  of  the  foundation  wall  is  removed,  the 
girder  is  of  suilicient  strength. 


That  the  assumption  of  a  uniformly  distributed  load- 
ing, with  a  consequent  overstressed  condition  of  the  steel, 
is  erroneous  is  .shown  by  the  following:  A  uniformly 
distributed  load  of  550,000  lb.  applied  to  the  beam  ar- 
rangement, shown  in  Fig.  1,  woul(i  cause  a  deflection  of 
approximately  0.75  in. 

Assume  a  foundation  arrangement  similar  to  that  of 
Fig.  2,  with  the  steel  distributing  girder  removed  and  with 
a  foundation  pier  2  ft.  square  directly  under  the  column 
load  of  250,000  lb.  The  load  on  this  pier  would  be  435 
II).  ])er  sq.in.,  and  the  total  (lcrorni;itii)ii  f>v  shortening 
due  to  this  load,  assuming  a  luodnliis  i>\'  elasticity  of 
2,500,000  and  the  deformation  to  uccui'  in  a  length  of 
60  in.,  would  be  approximately  0.01   in. 

While  the  pier  of  comparatively  small  cross-section 
would  be  deformed  only  0.01  in.,  the  addition  of  the  dis- 
tributing girder  and  the  solid  foundation  wall  would 
apparently  result  in  a  further  deformation  of  0.74  in., 
the  intensity  of  loading  being  at  the  same  time  reduced 
from  435  to  109  lb.  per  sq.in. 

It  may  be  concluded  from  these  results  that  the  dis- 
tributing girder  is  not  overstressed.  that   the  toundation 
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FIG.    2.       SAME    GIRDERS    MADE    SAFE    BY    CUTTING    OUT 
MIDDLE   OF   PIER 

as  shown  in  Fig.  1  is  not  unsafe  and  that  the  arrange- 
ment of  girder  and  continuous  foundation  wall  does  not 
result  in  a  uniform  distribution  of  load.  In  this  par- 
ticular case  the  girder  receives  only  a  snuUl  i)art  of  the 
load  that  it  is  capable  of  carrying. 

G.  ^I.  Williams, 
Bureau  of  Standards. 
Washington,  D.  C,  Feb.  15,  li)lG. 


(Gr®v©ff'iminffi©iratls5.E  Fttnlbllncs^ttnoiia  ©If 

Sir — On  page  116  of  Engineering  Xeir.'i,  Jan.  20, 
1916,  I  notice  some  comment  on  the  twenty-seventh  an- 
nual report  of  statistics  of  railways.  Your  principal  criti- 
cism is  directed  to  the  lateness  of  the  date  at  which  this 
report  is  issued.  I  qidte  agree  with  you  that  it  is  de- 
sirable to  have  information  of  this  character  published  at 
as  early  a  date  as  practicable,  but  the  commission's  pub- 
lication of  railway  statistics  is  not  confined  to  this  report. 

The  commission  receives  monthly  reports  of  railway 
earnings  and  expenses,  which  the  companies  are  required 
to  file  with  us  within  30  days  after  the  close  of  the  month. 
We  feel  that  we  are  getting  the  figures  together  and 
giving  them  to  the  press  with  all  the  promptness  which 
can  reasonably  be  expected,  when  we  supply  them  within 
40  days  after  the  close  of  the  month  covered  by  the 
reports. 

Under  the  statute  the  carriers  have  three  months  in 
which  to  file  their  annual  reports  of  operation,  and  fre- 
quently it  is  necessary  for  them  to  secure  additional  time. 
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so  tliat  it  is  oftoii  tlio  ond  of  Odolirr  hcl'dic  the  reports 
of  (lie  larfjcT  <'arrii'rs  can  Uv  lilcil   with   the  coiiiinissioii. 

In  oriU'i*  to  fi;ivt'  ])ui)licit_v  inoiiiptiy  to  liicsc  lif^uros 
tlio  division  of  statistics  oi"  the  commission  oom])ilos  and 
publishes  cacii  \imr  what  is  kno\rn  as  the  "Prcliniiiuirv 
Abstract  of  Statistics  of  Common  Carriers."  This  nl)- 
fitnu't  is  l)ascd  ujjon  the  (Ijiuros  as  reported,  will:  such 
minor  corrections  as  can  be  made  witliout  e()rres|>nii(h'iice 
witli  the  carriers,  and  we  are  \isualiy  abh'  to  send  the  copy 
foi'  this  coini)ibiti()n  to  the  (Jovernment  ])rintinji;  ollice 
early  in  Deeendier.  Owin^  to  the  fjroat  ])ressuro  of 
work  upmi  the  ( unei-nnient  ])rintin<i  oflico  at  this  season 
of  the  year  our  work  has  to  be  subordinated  to  certain 
other  printiufi',  .md  it  thus  hai)pens  that  this  al)stract 
cannot  usually  be  published  before  some  time  in  January, 
but  we  are  generally  able  to  get  it  into  the  hands  of  tiie 
public  within  seven  months  after  the  close  of  the  year 
to  which  it  relates,  or  within  three  months  after  most 
of  the  reports  from  which  the  figures  are  compiled  have 
been  filed  with  the  commission. 

Our  annual  volume,  noticed  in  your  issue  of  the  20tli 
instant,  is  a  much  more  elaborate  report  and  necessarily 
takes  a  much  longer  period  of  time  to  prepare.  If  the 
figures  as  submitted  by  the  carriers  were  in  all  instances 
correct,  it  could  be  published  at  a  much  earlier  date, 
but  unfortunately  the  reports  of  the  carriers  almost  in- 
variably contain  discrepancies  the  detection  of  whicli 
requires  a  very  careful  examination  in  the  office  of  the 
division  of  statistics  and  correspondence  for  the  cor- 
rection of  errors  and  discrepancies  thus  discovered.  This 
examination  and  the  correction  of  the  discrepancies  re- 
quire a  considerable  period  of  time,  owing  to  the  great 
number  of  reports  that  we  have  to  handle.  This  largely 
causes  the  delay  complained  of.  We  have  always  thought 
it  advisable,  however,  to  put  out  in  permanent  form  only 
such  figures  as  have  been  carefully  tested  in  order  that 
they  may  be  as  accurate  as  practicable. 

For  the  latest  annual  reports  resort  may  be  had  to  the 
preliminary  abstract  of  statistics  or  to  the  reports  them- 
selves, which  are  piTl)lic  records,  and  for  the  current  year's 
figures  fairly  satisfactory  information  regarding  earnings 
and  expenses  may  be  derived  from  the  monthly  reports. 

W.  J.  Meyers, 

Washington,  D.  C,  Jan.  2G,  1916.  Statistician. 


The  Increase  in  Automobile  Resistnttions  in  the  State  of 
Pennsylvania  between  1914  and  1915  was  nearly  44,000,  or 
more  cars  than  there  were  in  the  state  in  1911.  The  receipts 
of  the  State  Highway  Department  from  the  registration  of 
154,697  cars,  16,907  motor  cycles,  2,297  tractors  and  trailers 
and  from  dealers'  and  chauffeur's  licenses  amounted  to  $1,631,- 
169  during  the  current  year.  These  numbers  do  not  include 
the  free  registration  of  fire,  police  and  ambulance  motor 
vehicles. 

Sewage  Disposal   for  Los   Angeles   County,   California,   is   to 

be  studied  by  a  commission  of  sanitary  engineers  appointed 
by  the  County  Boaid  of  Supervisors  on  Jan.  24.  This  action 
is  the  outcome  of  opposition  to  the  proposed  joint  sewage- 
disposal  works  for  Pasadena.  South  Pasadena  and  Alhambra, 
for  which  600  acres  was  bought  some  weeks  ago.  The  com- 
mission consists  of  Prof.  Charles  G.  Hyde,  University  of 
California,  who  was  named  chairman;  Thomas  A.  Gillespie, 
sanitary  engineer  of  the  State  Board  of  Health;  George  P. 
Robinson,  of  the  city  engineer's  office,  Los  Angeles;  A.  H. 
Koepig  and  A.  M.  Brosius.  The  commission  has  been  In- 
structed to  study  various  methods  of  treatment  in  their  rela- 
tion to  odors,  flies  and  mosquitoes,  and  danger  of  the  spread 
of  disease  germs;  whether  sewage  effluent  could  be  safely 
used  for  irrigation;  the  advisability  of  an  ocean  outfall  and 
the  depth  and  the  distance  from  the  shore  at  which  treated 
sewage   should   be   discharged. 


Jeips  JPass  T^ifliraimeil  Me 

Clhoseira  iFoir  EcocaoKmiy 

By  J.  (;.  SiM,MV.\.\* 

ITnder  the  heading  "Two  Tunnels  to  Make  One," 
an  editorial  in  h'tif/iiieering  News  of  Nov.  18,  1915,  p. 
99;!,  discussed  the  metliod  of  driving  used  in  the  Rogers 
Pass  tunnel  of  the  Canadian  Pacific  i?y.  Tlie  criticisnis 
and  questions  of  the  editorial  would  appear  h)';ical  and 
reasonable  if  speed  were  the  only  object  in  inin(L  But 
the  most  im))ortant  factor — and  the  one  that  must  govern 
all  good  engineering — is  the  factor  of  economy,  and  this 
alone  was  considered  in  making  our  (h'cision.  Time  was 
a  factor  in  tliis  larger  question  of  economy,  but  much 
.smaller  than  some  otiiers.  We  considered  time  to  be 
worth  approximately  $750   ])er  day. 

The  Europe.\n  METiion  B.\i!I!EI)  by  ilniii  Cost  ov 
Lauou 

In  a  circular  letter  sent  out  to  contractors  inviting 
them  to  bid,  dated  April  8,  l!)i:i.  the  following  statements 
appeared : 

The  necessity  for  this  tunnel  is  so  great  and  the  expendi- 
ture so  large  that  it  would  be  worth  considerable  money  to 
this  company  to  have  the  tunnel  completed  as  soon  as  possi- 
ble. Therefore,  everything  else  being  equal,  the  party  who 
will  guarantee  completion  in  the  shortest  time  will  be  the 
party  who  will  receive  the  work. 

I  would  be  glad  if  you  would  give  us  prices  on  the  Euro- 
pean method  of  tunneling,  which  is  to  drive  a  very  small 
heading  and  take  out  the  bench,  working  from  several  head- 
ings into  this  small  drift.  Tunnels  in  Europe  have  been 
driven  by  this  method  at  two  or  three  times  the  speed  that 
any  tunnel  was  ever  driven  in  the  United  States  or  Canada, 
and  I  would  like  to  be  able  to  place  before  the  management 
figures  for  doing  this  work  according  to  this  method.  I  would 
be  glad  if  you  would  state  in  your  proposal  the  amount  per 
day  that  you  would  be  willing  to  have  inserted  in  a  contract 
to  be  paid  as  a  bonus  for  time  saved  over  the  agreed  time,  the 
same  amount  to  be  exacted  as  a  penalty  for  the  time  lost, 
being  the  time  between  the  fixed  day  of  completion  and  the 
actual  date  of  completion.  We  are  of  the  opinion  that  this 
sum   should  be  about   $750   per  day. 

The  writer,  however,  was  aware  at  this  time  that  the 
chances  of  American  contractors  tendering  a  reasonable 
figure  on  the  European  method  were  very  remote;  in 
fact,  after  having  studied  the  prices  paid  for  labor  in 
some  of  the  large  Swiss  and  Italian  tunnels,  we  were 
forced  to  the  conclusion  that  theirs  was  not  a  practi- 
cable method  for  this  country,  where  labor  is  so  expensive. 
On  Mar.  13,  1913,  the  writer  reported  to  the  manage- 
ment his  ideas  on  this  subject.  To  quote  from  that 
report : 

Referring  to  the  progress  that  we  hope  to  make  in  the 
driving  of  the  Rogers  Pass  tunnel.  I  advised  you  in  my  report 
of  Oct.  22  regarding  the  relative  speeds  of  driving  tunnels  on 
the  American  continent  compared  with  those  that  have  been 
driven  through  the  Alps.  I  have  given  the  matter  consid- 
erable study  since  and  have  come  to  the  conclusion  that  the 
European  method  of  driving  a  small  lower  heading  and  stop- 
ing  out  the  remainder  of  the  tunnel  is  too  expensive  on  this 
side  on  account  of  the  difference  in  the  cost  of  labor. 

I  then  described  in  general  the  methods  which  we  pro- 
])osed  and  which  we  have  practically  followed  out. 

Economy  Required  a  Steam-Shovel  Method 

The  method  desired  was  one  by  which  we  would  be  able 
to  handle  the  minimum  amount  of  material  by  hand  and 
the  maximum  amount  by  steam  shovel.  By  driving  a 
heading  in  the  center  of  the  excavation  required  for  the 
completed  tunnel,  making  this  heading  just  large  enough 
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so  that  we  could  handle  steel  that  would  reach  from  the 
perimeter  of  this  advance  heading  to  the  i)erinieter  of 
the  completed  tunnel,  and  then  drillintr  holes  at  right 
angles  to  the  axis  of  the  tunnel  we  would  he  able  to  shoot 
at  once  the  entire  section  required  for  the  enlargement 
of  the  tunnel. 

This  shooting  was  done  in  the  following  manner:  Six 
holes  at  the  bottom  of  the  tunnel  having  been  previously 
shot  out,  six  holes  would  be  loaded  in  the  next  ring  back 
in  the  bottom  and  all  the  side  holes  of  the  first  ring  up 
to  a  point  a  little  over  halfway  up  the  sides  of  the  tunnel. 
This  method  would  continue  until  the  tunnel  began  to 
fill  up,  and  then  some  of  the  advance  rings  in  the  upper 
portion  of  the  tunnel  would  be  shot  and  this  process  con- 
tinued until  the  tunnel  was  choked  full  of  muck. 

There  were  usually  shot  about  six  rounds  (or  30  ft.) 
of  holes  before  the  steam  shovel  started  to  clean  up. 
In  some  of  the  harder  rocks  that  shot  well  it  was  pos- 
sible to  shoot  a  greater  distance.  The  most  shooting  done 
at  one  time  up  to  date  is  8-1  ft.  This  method  enabled  us 
to  handle  about  85%  of  the  total  excavation  of  the  tunnel 
proper  with  steam  shovels. 

This  result  was  the  prime  object  to  be  obtained,  and 
how  to  accomplish  it  without  interfering  with  the  work 
of  the  shovel  was  solved  by  driving  the  "pioneer  heading," 
or  tunnel,  to  be  used  as  a  bypass  for  removing  the  muck 
from  pioneer  and  advance  headings,  for  ventilating  ducts, 
air,  water-pressure  pipes,  etc.  The  result  was  that  work 
was  carried  on  continuously  at  all  points  irrespective  of 
shooting  at  other  points,  work  only  stopping  at  the  local 
point  at  which  shooting  was  being  done.  As  there  were 
no  air  pipes  or  water  pipes  or  any  obstruction  whatever 
passing  over  the  muck  pile  in  front  of  the  shovel,  the 
shovel  was  able  to  do  85%  of  the  total  excavatinn  almost 
as  easily  as  if  it  had  been  an  open  cut. 

Excavation  Done  at  Remarkably  Low  Cost 

Our  expectations  have  been  more  than  realized,  as  is 
proved  by  the  speed  and  the  cost  of  the  work.  The  cost 
of  driving  this  tunnel  through  rock,  inckiding  in  this 
price  the  cost  of  driving  19,()10  lin.ft.  of  pioneer  tunnel, 
12  crosscuts  each  about  -10  ft.  long,  installation  of  plant 
(including  freight),  the  proportionate  cost  of  building 
about  5  mi.  of  temporary  railway  tracks,  and  other  over- 
head charges,  plus  10%  on  all  expenditures,  will  amount 
to  a  little  less  than  $5  per  cu.yd.  for  excavation  in  the 
tunnel  proper. 

I  may  add  further  that,  in  reply  to  my  invitation  of 
April  8,  1913,  the  contractors  who  are  doing  the  work, 
having  in  mind  the  method  which  was  later  adopted  and 
which  was  suggested  by  myself  and  one  of  their  engi- 
neers, bid  $6.10  per  cu.yd.,  with  a  time  limit  of  43 
months  from  date  of  signing  contract.  Other  responsible 
and  supposedly  expert  tunnel  contractors  bid  from  $8  to 
$11.25  per  cu.yd.,  with  time  limits  varying  from  42  to 
48  months.  I  do  not  know  what  method  these  latter 
contractors  proposed  to  employ,  biit  I  always  presumed 
it  would  be  some  modification  of  the  European  method. 

We  also  received  an  estimate  of  $5.50  per  cu.yd.  for 
tunnel  excavation  from  a  reputable  American  expert 
tunnel-contracting  firm  which  would  do  the  work  on  a 
percentage  basis  and  would  be  willing  to  forfeit  a  large 
portion  of  its  percentage  if  it  did  not  keep  the  price 
within  the  estimate.     However,  it  estimated  the  time  at 


58  months.  At  the  .speed  this  firm  promised  for  driving 
tunnel  in  rock  and  figuring  the  time  it  took  our  con- 
tractors to  get  into  rock  at  both  ends  on  account  of  heavy 
cuts,  it  would  have  taken  8  or  9  months  longer  than  the 
estimate,  or  something  over  51/^  yr.  The  method  that 
it  proposed  to  employ  was  to  remove  tunnel  right  from  a 
face,  loading  muck  by  steam  shovel. 

Shovels  Advance  ^Ioke  Than  Three  Miles  per  Year 
Now  as  far  as  speed  is  concerned  :  On  account  of  large 
cuts  and  soft  ground  at  the  approaches,  the  shovel  doing 
the  enlargement  work  did  not  roach  the  rock  on  the  east 
end  until  Jan.  1,  1915,  and  on  the  west  end  until  Feb. 
1,  1915.  On  Dec.  19,  1915,  when  the  heading  was  com- 
pleted, the  shovels  were  2  mi.  apart.  Had  the  conditions 
been  such  that  we  could  have  got  into  the  tunnel  proper 
at  earlier  dates,  I  do  not  think  there  is  any  European 
record  that  would  not  have  been  broken.  We  have  been 
driving  tunnel  at  the  rate  of  better  than  3  mi.  per  yr. 
for  the  last  year.  During  the  month  of  January,  1916, 
the  shovel  in  the  east  end  made  an  advance  of  946  lin.ft. 
In  conclusion  I  wish  to  say  that  in  Europe,  where 
drill  runners,  as  I  understand,  get  90c.  to  $1.25  per  day 
and  laborers  something  like  75c.,  the  method  followed 
in  driving  the  Loetschberg  tunnel  may  be  economical  as 
well  as  rapid ;  but  all  the  evidence  we  have  goes  to  show 
that  where  we  have  to  pay  from  $4  to  $5.50  per  day  for 
drill  runners  and  $2.25  to  $3  for  laborers  the  method 
we  have  adopted  is  by  far  the  most  economical. 

S^sa  ILtmns  F.©y  IRaveif  FHoodls  of 

By  Edward  E.  Bowen* 

Marooned  at  Oceanside  during  recent  floods  in  southern 
California,  the  writer  embraced  the  rare  opportunity  thus 
afforded  to  study  the  January  flood  conditions  of  the 
San  Luis  Rey  River.  The  results  of  the  study  are  here 
given. 

The  San  Lviis  Rey  River  flows  in  a  general  westerly 
direction  for  about  60  mi.  and  drains  an  area  of  564  sq. 
mi.  above  its  mouth  at  Oceanside.  The  river  valley  is 
quite  level  and  has  the  same  slope  as  the  river.  The  con- 
fining rock  at  various  points  along  the  valley  opens  out 
and  again  closes  in,  thus  forming  a  series  of  basins.  The 
stream  usually  flows  as  a  surface  stream  throughout  its 
length,  from  a  few  days  to  a  few  months  in  the  spring 
of  each  year. 

The  rainfall,  while  light  along  the  seaboard,  is  consid- 
erable in  the  high  mountain  regions.  San  Diego,  with 
a  65-yr.  record,  has  a  mean  of  9.61  in.  Oceanside  has 
a  23-yr.  mean  of  11.15  in.,  while  Nellie,  at  El.  5,350  ft., 
has  an  11-yr.  mean  of  48.57  in.  At  the  Warner  dam  site, 
El.  2,700,  the  mean  rainfall  for  the  past  4  yr.  has  been 
30.34  in.  The  accompanying  table  shows  the  daily  pre- 
cipitation during  the  month  of  January  at  all  the  stations 
in  and  around  the  drainage  area  from  whicli  rainfall 
records  are  available  at  the  present  time.  During  the 
season  1915-16  the  rainfall  at  Oceanside  up  to  Jan.  1 
was  4.06  in. — 0.61  in.  during  November  and  3.41  in. 
in  the  early  part  of  December,  so  that  the  ground  was 
in  a  moist  condition  at  the  beginning  of  January  when 
the  storms  commenced. 
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urcnients  were  availalile  for  tlie  ne.\t  day.  The  river  was 
in  flood  on  .Ian.  17,  the  crest  reaching  the  mouth  of  the 
stream  aliout  noon  of  that  date. 

(J.\(!I\G    FlIJST    Fr.OOD    AT    OcEANSinK    HU'IIKiE 

An  (>stimate  of  tlie  flood  was  made  by  takin<;-  sound- 
ings across  the  river  from  tlie  highway  bridge  at  Ocean- 
side.  Current-meter  measurements  were  made  for  a 
distance  of  280  ft.  out  from  the  south  bank,  at  which 
point  the  current  was  so  swift  that  it  was  impossible 
to  keep  the  meter  in  the  stream.  Floats  were  then 
timed  both  in  tlie  part  of  the  stream  over  which  current- 
meter  measurements  had  been  made  and  in  the  main 
current.  The  velocity  in  the  main  body  of  the  stream 
was  computed  as  16  ft.  per  see.  and  the  runoff  at  27,000 
sec.-ft.  The  river  at  that  time  was  530  ft.  wide,  and 
its  greatest  depth  was  14.5  ft. 

Quantities  of  drift  piled  up  against  the  Santa  Fe  trestle 
In-idge,  which  crosses  the  river  about  2,000  ft.  west  of 
the  highway  bridge  at  Oceanside,  and  finally  washed  out 
five  bents.  The  San  Luis  Rey  bridge,  4  mi.  upstream, 
had  about   100  ft.  of  its  apj)roach  washed  away.     The 
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Bousall  bridge,  17  mi.  upstream,  a  concrete  and  timber 
structure,  was  washed  out. 

The  river  spread  over  large  areas  of  bottom  and  bench 
lands,  destroying  crops  and  in  many  places  depositing 
large  quantities  of  debris  and  silt.  No  lives  were  lost. 
All  telegraph  and  telephone  communication  was  cut  off, 
and  transportation  by  highway  was  interrupted  for  three 


the  station  at  whicii  tlicy  were  measured  was  noted.  The.sc 
surface  velocities  were  then  plotti'd  as  ordinates  against 
the  stations  across  the  .stream  as  ai)sci.s.sas,  and  inter- 
mediate velocities  were  taken  from  the  curve.  The  veloc- 
ity curve  thus  oI)tained  was  very  consistent  in  its  form. 
The  result  of  this  estimate  showed  10,000  see.-ft.  in  tlu; 
morning  and  about  18,(i00  sec.-ft.  in  the  afternon.  Jan. 
1!)  the  river  flowed  10,.300  .sec.-ft.  in  the  morning  and 
10,200  in  the  afternoon.  Further  measurements  were  not 
available  until  Jan.  20,  wlien  the  river  flowed  1,757  sec.- 
ft.  by  current-meter  measurements  from  tiie  Oceanside 
bridge. 

Stkeam-Flow  Meastirements  fok  Second  Flood 

On  the  afternoon  of  Jan.  26  the  second  division  of 
the  storm  arrived  at  Oceanside.  From  this  time  up  to 
8  a.m.,  Jan.  28,  the  rainfall  at  Oceanside  amounted  to 
;?.62  in.  The  rainfall  in  the  mountainous  districts  (see 
table)  was  substantially  greater.  This  .storm  produced  a 
flood  of  much  greater  volume  than  the  preceding  one. 

A  measurement  of  the  river  at  the  Oceanside  bridge 
about  10  a.m.,  Jan.  28,  showed  9,600  sec.-ft.     An  esti- 

INCHES   OF   RAINFALL   IN   AND   NEAR   SAN  LUIS   REY 
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mate  at  5  p.m.  showed  55,400  sec.-ft.  Float  velocities 
of  25  and  30  ft.  per  sec.  were  frequently  observed.  These 
velocities  were  so  great  that  soundings  could  not  be  ob- 
tained all  the  way  across  the  river,  it  being  impossible  to 
get  the  weight  to  the  bottom. 

Sections  of  tlie  Santa  Fe  trestle  went  out  at  intervals 
during  the  afternoon.  The  highway  bridge  at  Oceanside 
was  a  rein  forced-concrete  arch  bridge  of  six  s])ans  of 
about  100  ft.  cacli,  built  by  the  unit  system  of  construc- 
tion, witli  three-hinged  arclies.  This  bridge  seemed  to 
be  withstanding  the  flood,  although  there  were  some  vibra- 
tion and  great  scouring  around  the  piers.  The  center 
pier  showed  some  cracks  on  the  downstream  side.  The 
river  continued  to  rise,  reaching  its  crest  about  9  :  30  p.m., 
at  an  elevation  of  2  ft.  above  that  at  the  time  the  last- 
noted  measurement  was  made.  The  renuiining  Santa  Fe 
trestles  had  already  been  swept  away.  About  this  time 
the  concrete  bridge  at  Oceanside  went  out.  It  is  impos- 
sible to  state  exactly  how  the  failure  occurred,  it  being 
too  dark  to  see ;  !)ut  the  writer  believes-  that  the  center 
pier  was  undercut  and  washed  out  and  that  the  rest  of 
the  bridge,  owing  to  its  construction,  fell  like  a  pack  of 
cards. 

Soundings  made  of  the  river  showed  deep  depressions 
around  each  of  the  piers,  and  the  scour  at  these  points 
during  the  flood  was  very  great.  The  peak  of  the  flood 
was  probably  in  excess  of  70,000  sec.-ft.  The  entire  San 
Luis  Key  Valley  was  inundated  (Fig.  1),  the  stream 
extending  from  hill  to  hill — a  distance  of  probably  II/2 
mi. — and  covering  an  area  of  over  1,000  acres.  The 
drift  along  the  county  road  on  the  south  side  of  the  valley 
indicated  a  6-ft.  depth  of  water  at  that  point. 

Widespread  and  Vauied  Damage  Caused 

This  valley  had  been  used  for  lieet  culture  and  alfalfa. 
A  large  pumi)in<r  i)lant  erected  by  the  South  Coast  Land 
Co.  was  ccmpletely  lost  (see  Fig.  2).  The  pump  house 
was  a  reinforced-concrete  structure,  and  the  equipment 
was  of  the  highest  type  of  modern  water-works  steam- 
driven  pumps,  completed  about  a  year  ago.  It  was  located 
about  a  mile  from  the  channel  of  the  river,  and  flood- 
protection  work  of  levees  and  willow  planting  had  been 
built  along  the  bank  of  the  stream  for  a  half-mile  above 
the  plant.  It  is  probable  that  the  enormous  quantities 
of  silt  and  debris  carried  by  the  stream  in  the  first  flood, 
together  with  that  carried  by  the  subsequent  one,  so  built 
up  and  raised  the  old  channel  of  the  river  that  it  was  at 
a  greater  elevation  than  the  adjacent  valley  lands.  When 
the  second  flood  came  down  this  channel,  its  banks  were 
overtopped  and  a  new  channel  formed,  cutting  across  the 
valley  in  a  nortlieast  to  soutliwcst  direction,  taking  a 
long  sweep  to  the  westward  at  about  the  middle  of  the 
valley  and  returning  to  an  old  course  near  the  narrows. 
The  pumping  plant  was  directly  in  the  course  of  the 
new  channel  of  the  river,  and  the  foundations  of  the 
building  and  pumps  were  undermined.  All  that  remain 
visible  of  the  plant  are  tlie  domes  of  the  water  end  of 
the  pumps.  It  is  |)r()bnbl('  that  (he  main  pumping  engine 
may  be  salvaged. 

The  municipal  pumping  plant  of  the  City  of  Oceanside 
is  located  in  the  narrows  of  the  stream;  and  although  the 
water  rose  to  a  depth  of  2  ft.  over  the  engine-room  floor, 
the  direct  current  of  the  stream  did  not  reach  the  pump- 
ing plant,  and  no  material  damage  occurred.  It  was 
out  of  commission  for  a  couple  of  days,  and  temporary 


pumps  had  to  bo  installed  to  maintain  tlie  domestic  sup- 
ply for  the  city. 

All  communication  to  and  from  Oceanside  was  inter- 
rupted by  the  second  flood,  and  tiie  city  was  isolated  for 
a  period  of  five  days.  All  farms  in  the  valleys  of  tiie 
lower  river  were  completely  destroyed  and  three  people 
were  drowned.  Tlie  entire  valley  is  covered  with  deposit 
of  sand  and  silt  to  an  average  depth  of  at  least  3  ft. — 
and  in  many  places  as  nnich  as  G  ft.  Conditions  along 
the  upper  river  are  not  so  bad.  The  valleys  are  more  con- 
stricted aiul  the  stream  better  confined,  although  all  crops 
along  tlie  Ijottom  lands  have  been  ruined.  All  the  stream- 
flow  gages  and  cable  stations  along  the  river  have  been 
washed  out. 


@  thx®     Stalbjectl 


Two  years  ago  about  200  engineers  interested  in  the 
construction  of  concrete  roads  and  streets  met  at  Chicago 
to  discuss  methods  of  securing  the  best  results  in  this 
work.  A  second  national  conference  on  concrete-road  con- 
struction was  held  in  Chicago  from  Tuesday  to  Friday  of 
last  week,  with  a  registered  attendance  of  about  GOO. 

How  rapidly  the  concrete  road  is  advancing  in  public 
favor  is  shown  by  statistics  collected  by  the  Association 
of  Portland  Cement  Manufacturers.  The  total  of  con- 
crete roads  and  streets  laid  previous  to  1915  was  about 
1,G00  mi.  of  roads  and  19,000,000  sq.yd.  of  paving.  Dur- 
ing 1915  about  1,000  mi.. of  concrete  road  was  built,  and 
the  total  area  of  concrete  street  pavement  laid  was  about 
5,500,005  sq.yd. 

There  is  every  indication  that  the  skepticism  of  many 
engineers  and  of  the  general  pul)lic  respecting  concrete 
roads  is  rapidly  passing  away  and  that  the  great  advan- 
tages of  the  properly  built  concrete  road  in  dural)iiity 
and  low  cost  of  repair  are  beginning  to  be  understood. 

The  chairman  of  the  conference  was  Dr.  W.  F.  M.  Goss, 
Dean  of  the  Engineering  Schools  of  the  University  of 
Illinois,  and  the  secretary  was  J.  P.  Beck,  Secretary  of 
the  Association  of  Portland  Cement  Manufacturers.  Tlie 
conference  held  six  sessions,  at  which  were  presented  the 
reports  of  17  different  committees,  each  dealing  with  some 
special  aspect  of  concrete-road  work.  Several  papei's  and 
addresses  by  individuals  were  also  presented,  and  most 
of  the  committee  reports  received  extended  discussion. 

A  conunittee  on  resolutions  was  appointed  at  the  open- 
ing of  the  conference,  made  up  of  about  a  score  of  the 
engineers  of  most  experience  in  concrete-road  work.  To 
this  committee  all  the  committee  reports  and  discussions 
were  referred,  and  it  brought  in  a  report  at  the  closing  ses- 
sion summarizing  the  reports  as  a  general  statement  of 
good  practice  in  concrete-road  work.  This  report  after 
some  amendment  was  adopted  by  the  conference. 

The  entire  proceedings  of  the  conference  are  to  be 
edited  and  published  and,  as  was  remarked  in  the  sessions, 
will  constitute  the  bible  of  the  concrete-road  industry. 
Space  permits  only  a  brief  review  at  tiiis  time  of  some 
of  the  salient  facts  brought  forward  during  the  confer- 
ence. 

Cost  of  Concrete  Roads — The  Committee  on  Cost  oi 
Constructing  Concrete  Roads,  through  its  chairman,  C.  J. 
Bennett,  State  Highway  Commissioner  of  Connecticut 
reported  that  the  cost  per  square  yard  of  the  concrete 
roads  built  in  1915  varied  from  95c.  to  $1.28.     In  New 
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Voik  ami  Ohio,  in  oncli  of  wliicli  Htatcs  a  lar^'o  iuili'af,'(!  of 
coiifvt'ti"  roatifl  was  l)iiilt.  in  lilir),  llio  avorago  cost  was 
IKSi'.  anil  $1.0:^  irspoclivt'ly. 

t\)st  of  Annual  Mainlonanco — l\Iuili  skt'i)ti(isni  li.is 
|tri'vailo(l  in  the  jmst  coni'orninf^  llic  r('])orU'(l  low  (ifxmt's 
(>r  inainionanro  co.'^t  on  concroto  roads.  'Phe  rhairnian  of 
till'  I'oinniitti'i'  on  lliis  sulijort  was  A.  II.  llinklo,  l)i'|)uty 
ConiniissioniT  of  tho  Oliio  State  Highway  Dopartnii-nt, 
whirh  stato  has  about  2(50  mi.  of  ooniTotc  roads  that 
have  boon  laid  1  to  .')  yr.  Tho  aitual  figuros  of  mainte- 
nance cost  on  12~  mi.  of  those  roads  for  work  on  the  con- 
crote  surface  alone,  including  cost  of  su])erintondence  and 
including  also  tho  entire  cost  of  a  nund)er  of  tar  kettles 
]HUvhascd  during  the  year  and  still  in  use,  was  $20  per 
mi.  Cost  data  of  maintaining  concrete  state  roads  in 
Illinois  show  figures  varying  from  0.22c.  per  sq.yd.  per 
luuiuiu  (o  $0.;i2c.,  according  to  the  kind  of  equipment  nsed. 
This  is  equivalent  to  a  cost  per  mile  of  a  15-ft.  wide 
road  of  $l!t.;3()  and  $2S.1()  ])cr  annum.  In  view  of  these 
and  other  figures  the  committee  reported  that  "a  conserva- 
tive estimate  for  concrete  roads  1  to  5  yr.  old  is  a  mainte- 
nance co.-it  of  less  than  '^^c.  per  sq.yd.  per  yr."  This  is 
equivalent  to  less  than  $41  per  mi.  of  15-ft.  road. 

Details  of  Construction — Tn  the  reports  of  the  com- 
mittees reviewed,  as  well  as  in  all  the  proceedings  of  the 
conference,  it  was  urged  that  high  quality  of  materials 
and  workmanship  is  essential  to  the  success  of  concrete 
roads.  Twelve  essentials  of  good  practice  were  sum- 
marized as  follows  in  the  report  of  the  Committee  on 
Hesolutions : 

1.  Drainage  of  the  road  bed  i.s  vital. 

2.  Subgrade  must  be  of  uniform  density  and  should  be 
compacted. 

3.  Aggregates  must  be  clean   and   hard. 

4.  Pine  aggregates  (sand)  should  be  coarse  and  well 
graded. 

5.  A  rich  mixture  must  be  used. 

6.  Materials  must  be  accuiately  proportioned. 

7.  Mixing  must  be  most  thorough. 

8.  Sloppy   concrete   must   not   be   used 

9.  In   general    the   use   of   reinforcement   is   justifiable. 

10.  Inspection   must  be  intelligent  and  thorough. 

11.  Concrete  must  be  protected  from   rapid  drying. 

12.  Pavements  must  not  be  opened  to  traffic  too  soon. 

Probably  the  most  common  fault  in  present  concrete- 
road  building  is  mixing  the  concrete  too  wet.  In  many 
of  the  committee  reports  it  was  urged  that  a  stiff  concrete 
be  used  and  not  a  soft,  mushy  mass.  The  conference 
agreed  after  much  discussion  that  a  width  of  10  ft.  was 
desirable  for  single-track  roads  and  18  ft.  for  double- 
track  roads,  to  give  greater  safety  for  high-speed  traffic. 
On  the  other  hand,  many  roads  of  8-ft.  and  16-ft.  widths 
are  being  built.  Stone  or  gravel  shoulders  to  increase 
the  width  of  narrow  roads  were  not  favored,  as  the  high 
cost  of  maintaining  them,  added  to  their  first  cost,  makes 
their  total  expense  greater  than  that  of  an  equal  width 
of  concrete  that  costs  very  little  to  maintain.  A  mini- 
mum thickness  of  (>  in.  was  recommended  and  a  crown  of 
Vso  to  Vioo  of  the  width. 

Proposals  to  recommend  the  use  of  reinforcement  in 
concrete  roads  were  strenuously  opposed  in  view  of  the 
fact  that  only  a  small  i^ercentage  of  concrete  roads  thus 
far  built  are  reinforced.  The  specifications  adopted,  how- 
ever, advise  the  use  of  transverse  reinforcement  on  roads 
over  20  ft.  in  width,  to  prevent  longitudinal  cracking. 
A  spacing  of  about  50  ft.  was  recommended  for  trans- 
verse joints.  The  tendency  of  practice  is  away  from  the 
use  of  metal  joint  plates. 


By  a  resolution  adopfcil  at  Ihc  closing  session  the 
conference  declared  that  a  lliiiil  coMference  should  he  held 
and  continued  the  advisoi'y  committee  with  power  to  fix 
the  dat(^  and  make  necossary  ai'rangomentH  for  such  a 
conference.  Copies  of  the  proceedingK  of  the  conference 
just  closed,  when  ])ul)lished,  nuiy  be  obtained  from  the 
secrotalry,  .1.  !'.  IJeck,  208  So.  La  Salle  St.,  Chicago. 
X 

Araraericsiim  Coimcit'etle  Eimsttitt^tle 
Us  Mtuiclhi  Alive 

Contrary  to  the  pro\iousiy  hold  impression,  the  twi^flli 
annual  convention  of  the  .\niorican  Concrete  Institute  at 
Chicago,  Feb.  II  to  IT,  did  not  prove  the  dying  effort 
of  the  organization.  Over  450  members  and  guests  were 
registered,  the  nine  sessions  were  well  attended,  and  the 
board  of  direction  was  so  impressed  with  the  spirit  of 
appreciation  of  the  association  held  by  those  present  that 
a  proposed  dissolution  scheme  was  not  only  abandoned, 
but  the  program  for  the  ensuing  year  was  laid  out  with  a 
renewed  confidence,  somewhat  absent  from  the  delibera- 
tions of  the  board  during  the  last  few  years. 

On  account  of  the  withdrawal  of  certain  large  contribu- 
tions from  the  cement  and  allied  interests  the  financial 
prospects  of  the  coming  year  are  not  so  bright.  To  meet 
the  new  conditions,  the  society  is  to  enter  into  a  period 
of  rigid  economy,  which  imposes  the  giving  up  of  a  paid 
secretary  and  an  office,  as  well  as  a  reduction  in  the  volume 
of  printed  proceedings.  At  the  same  time  Leonard  C. 
Wason,  of  Boston,  who  was  reijlected  president,  has  offered 
gratis  the  use  of  his  office  force  to  conduct  the  necessary 
headquarters  affairs;  Waller  S.  Hinds,  of  the  Atlas  Port- 
land Cement  Co.,  New  York,  will  serve  as  Secretary  with- 
out com])ensation  and  will  take  care  of  the  editing  and 
the  publication  of  the  proceedings.  It  is  hoped  in  the 
future  to  devote  more  attention  to  committees,  so  as  to 
continue  at  a  maximum  efficiency  their  very  valuable  con- 
tributions to  the  knowledge  of  concrete. 

The  23rograin  of  the  convention  was  overloaded,  in 
which  respect  it  did  not  differ  from  the  programs  of  pre- 
vious years  or,  in  fact,  of  most  technical  meetings.  The 
president  very  wisely  had  set  a  time  limit  on  papers  and 
discussions;  but  unfortunately  a  strict  adherence  to  the 
rule  acted  to  cut  shoi-t  useful  discussions,  in  order  to 
admit  useless  papers  that  were  on  the  program  and  there- 
fore had  the  right  of  way.  Had  the  pure  descriptions  of 
structures  and  the  mathematical  discussions  been  left  from 
the  program,  more  time  would  have  been  had  for  the 
practical  and  controversial  debate  that,  after  all,  is  the 
only  matter  which  can  be  appreciated  or  understood 
on  the  floor  of  a  convention. 

Committee  Beports  of  the  Institute 

No  commitfce  report  presented  contained  a  specification 
or  recommended  practice  that  had  had  the  required  pub- 
lication before  the  meeting,  so  no  final  action  on  com- 
mittee reports  was  taken,  except  that  the  definitions  sub- 
mitted last  year  by  the  Committee  on  Nomenclature  were 
adopted  and,  in  a  slightly  altered  form,  sent  to  letter 
ballot.  In  brief,  the  action  of  the  committees  was  as 
follows : 

Insurance — Progress  report  and  suggestions  as  to  meth- 
ods of  collecting  data.  Building  Blocks  and  Cement 
Products — Combination  of  specifications  on  blocks,  bricks 
and  stone  into  a  new  suggested  specification  and  a  new 
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specification  on  drain  tile;  ordered  printed.  Eeinforeod 
Toncrete  and  Building  Laws — Report  on  proposed  revised 
iiietliods  and  suggestions  as  to  building  work;  referred 
l)ack  to  committee.  Fireproofing — Advised  waiting  for 
results  of  proposed  tests  on  columns  under  load  and 
fire  conditions  soon  to  be  conducted  at  Underwriters' 
Laboratories.  Treatment  of  Concrete  Surfaces — Slight 
changes  in  specification  and  report  that  Bureau  of  Stand- 
ards is  conducting  service  tests  on  stucco.  Sidewalks  and 
Floors — Proposed  program  for  future  work.  Concrete 
Koadsandl'avcments — Minor  changes  in  specifications  and 
elimination  of  any  specific  description  of  reinforcing 
methods.  Concrete  Aggregates — Progress  report.  Rcin- 
forced-Concrete  Highway  Bridges  and  Culverts — Exten- 
sive and  valuable  report  on  methods  of  design  and  con- 
struction. 

Flow  of  Concrete  Undek  Eakly  Loads 

The  most  interesting  group  of  papers  was  the  one  on 
tests,  in  which  a  generally  unrecognized  phenomenon  was 
emphasized.  The  matter  may  well  be  absti'acted  in  the 
following  paragraphs  from  a  paper  by  A.  T.  Goldbeck 
and  E.  B.  Smith  on  "Tests  of  Large  Eeinforced-Concrete 
Slabs,"  the  slabs  being  those  recently  tested  by  the  Office 
of  Public  Roads  at  Washington: 

One  of  the  important  facts  which  these  tests  brought  out, 
and  which  this  paper  seeks  to  impress  upon  concrete  engi- 
neers, is  that  the  time  element  is  a  very  large  and  important 
factor  in  determining  stress  values  and  their  distribution  from 
the  fiber  deformations.  Nearly  all  materials  of  construction 
with  which  the  engineer  has  to  deal  will  yield  an  approxi- 
mately constant  relation,  independent  of  the  time,  between 
the  load  and  its  accompanying  deformation  within  the  limit  of 
elasticity.  This  is  not  true  in  the  case  of  concrete,  which 
exhibits  a  marked  flow,  or  molecular  adjustment,  under  work- 
ing stresses  extending  over  time  periods  of  several  weeks. 
During  the  tests  of  one  of  these  slabs  in  August,  1914,  this 
phenomenon  was  first  discovered,  and  a  series  of  experiments 
was  begun  to  obtain  data  regarding  the  flow  of  concrete. 
Since  it  is  not  the  object  of  this  paper  to  discuss  the  facts 
or  the  theory  of  this  phenomenon,  the  following  statement 
will    be   sufficient    for   the    present   purpose: 

When  concrete  is  subjected  to  a  comprehensive  fiber  stress 
of  700  lb.,  the  immediate  fiber  deformation  is  only  about  50% 
of  what  it  will  be  if  the  stress  is  maintained  for  three  weeks. 
Within  24  hr.  after  the  application  of  the  load  the  deforma- 
tion has  increased  an  additional  20%  ;  during  the  first  hour 
the  deformation  may  show  a  change  of  5%  or  more.  Further- 
more, the  recovery  of  the  deformations,  after  the  removal  of 
the    load,    is    slow    and    not    complete. 

This  fact  is  mentioned  here  to  show  the  importance  of 
taking  all  the  deformation  readings  at  approximately  the 
same  time  after  the  load  is  applied,  and  in  each  case  a  new 
set  of  deformation  readings  under  more  load  must  be  taken 
just    before    each    load    application. 

The  authors'  purpose  is  accomplished  by  emphasizing  that 
such  tests,  and  in  fact  all  tests  for  stress  and  deformation 
values  in  concrete,  must  be  conducted  only  with  a  full  realiza- 
tion of  the  importance  of  the  time  factor.  The  immediate 
fiber  deformation  is  the  value  which  should  be  used,  and  not 
the  value  obtained  after  a  long-time  suspension  of  the  load, 
nor  that  which  contains  the  effect  of  several  applications  and 
lemovals  of   loads. 

This  condition  was  emphasized  in  a  paper  by  Prof.  A.  H. 
Fuller  and  Prof.  C.  C.  More,  University  of  Washington, 
and  in  the  discussion  of  the  paper  by  Professor  McMillan, 
of  the  University  of  Minnesota.  The  tests  reported  show 
that,  for  a  considerable  time  after  initial  setting  (in 
some  cases  now  nearly  two  years),  deformation  in  the  con- 
crete continues.  Li  one  lOxlO-ft.  slab  under  test  l)y  Pro- 
fessor McMillan  the  deflection  is  constantly  increasing 
under  the  designed  load  of  100  lb.  per  sq.in.,  but  at  the 
same  time  the  concrete  shrinkage  is  so  great  that  the  steel 
in  the  lower  part  of  the  slab  is  in  compression.  None  of 
till'  s]K'akers  would  offer  any  comment  on  the  specific  I'ef- 


erence  of  such  observations  to  the  futui'e  integrity  of  con- 
crete structures. 

Prof.  Duff  A.  Abrams,  Lewis  Institute,  Chicago,  in 
his  paper  "Tests  of  885  Sands,"  presented  some  exception- 
ally complete  analyses  of  tests  made  on  sands  from  widely 
distributed  localities  and  of  varying  composition.  Pro- 
fessor Abrams  has  established  a  new  constant,  called  the 
"fineness  modulus,"  which  is  obtained  by  adding  together 
the  percentages  retained  on  the  Fuller-curve  screens,  and 
has  discovered  what  he  considers  to  be  a  comparable  rela- 
tion between  the  behavior  of  a  sand  as  a  fine  aggregate 
and  that  modulus.  His  tests  are  on  a  great  many  speci- 
mens and  cover  a  wide  variety  of  conditions. 

In  discussion  Rudolph  J.  Wig,  Bureau  of  Standards, 
repeated  what  had  been  stated  several  times  before  on  the 
floor,  that  the  gradation  of  a  sand  was  not  an  indication 
of  its  value  as  a  concrete  aggregate.  He  claimed  that 
Professor  Abrams'  results  were  mostly  on  grand  averages 
and  that  the  individual  sand  test  varied  so  from  the  aver- 
age of  its  class  as  to  make  that  average  valueless.  Mr. 
Wig's  deductions  are  based  mainly  on  an  extensive  sand- 
test  series  to  be  pul)lished  by  the  Bureau  of  Standards. 

Design  and  Construction  in  Concrete 

Flat-slab  floors  were  treated  in  a  remarkably  clear  ami 
impartial  paper  by  Alfred  E.  Lindau,  Corrugated  Bar  Co., 
Chicago,  entitled  "Construction  of  Flat-Slab  Floors."  In 
it  all  the  various  systems  were  described.  Other  papers 
on  the  same  subject  were  by  Edward  Smulski,  Boston, 
Mass.,  who  described  a  flat  spiral  system  of  reinforcement 
of  his  own,  and  by  Prof.  H.  C.  Eddy,  Minneapolis,  who 
elaborated  his  now  well-known,  though  not  so  well  under- 
stood, theory  of  the  action  of  flat  plates.  Professor  Talbot, 
University  of  Illinois,  pointed  out  that  Professor  Eddy 
reduced  the  bending  moment  in  a  slab  by  one-half  l)y 
assuming  that  a  crossed  system  of  embedded  rods  acts  as 
a  continuous  metal  plate  and  by  another  half  because  of 
the  tensile  resistance  of  the  embedding  concrete.  He  thus 
assumes  that  the  steel  in  a  flat  slab  is  subject  to  only  one- 
fourth  of  the  stresses  as  calculated  by  the  beam  theory. 
Professor  Talbot  said  that  such  a  statement  is  so  absurd 
that,  coming  from  so  eminent  an  authority  on  mathematics 
as  Professor  Eddy,  it  could  hardly  be  taken  seriously  and 
must  be  assumed  to  be  intended  as  a  joke  or  a  hoax  on 
the  profession. 

Other  papers  on  design  and  construction,  best  explained 
by  their  titles,  were:  "Unit  Costs  in  Construction,"  by 
Sanford  E.  Thompson,  Newton  Highlands,  Mass. ;  "De- 
sign of  Concrete  Buildings,"  W.  P.  Anderson,  Ferro-Con- 
crete  Construction  Co.,  Cincinnati,  Ohio;  "Design  of  Rein- 
forced-Concretc  Foundations  for  Buildings,"  R.  L.  Bertin, 
New  York  City;  "Forms  for  Concrete  Work,"  R.  A. 
Sherwin,  Aberthaw  Construction  Co.,  New  Haven,  Conn., 
and  "Reinforced  Concrete  in  Sewer  Design,"  W.  W.  Hor- 
ner, St.  Louis,  Mo.  The  paper  on  concrete  chuting,  by 
C.  C.  Brown,  Indianapolis,  Ind.,  was  a  statement  of  the 
fundamental  principles  involved  in  such  work,  but  stu- 
diously avoided  any  reference  to  the  absorbing  (juestion 
of  the  final  strength  of  concrete  deposited  in  such  manner. 
There  was  no  discussion. 

A  number  of  jjapers  on  completed  concrete  structures 
were  included  in  the  program,  as  well  as  a  most  interesting 
resume  by  Prof.  W.  K.  Hatt,  Purdue  University,  of  the 
history  of  reinforced  concrete,  as  indicated  by  the  litera- 
ture of  the  subject  i)rior  to  1!H)0. 
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Service  CoBMiraniissnoBa 

Hmi.>JC  J^ill  No.  2S,  now  in  Uu-  Conunittec  on  Cor- 
ponitions  of  the  Marvland  k'fi;i.slatiiro,  proposes  to  aniond 
tlio  ])ul)lii'-si'rvi(r  law  ol'  llio  state  by  addinf^  at  the  end 
of  tlie  tliird  ])araij;rapli  of  Section  4U  the  following,  "and 
one  of  said  coniniission  shall  be  an  engineer."  The  Engi- 
neers Club  of  Baltimore  has  sent  a  letter  to  each  member 
of  tlu'  state  legislature,  giving  numerous  reasons  why 
the  amendment  should  be  passed.  The  following  is  an 
extract  from  the  letter: 

It  is  unlvers-THy  reconnize'd  that  mathematics,  science  and 
onKinocrinn  subjects  are  tlie  pieatest  factors  in  the  education 
of  the  human  intoUcct  and  development  of  the  power  of  dif- 
ferentiating substance  from  eiusive  matter.  An  engineer  is 
the  best-prepared  person  to  grasp  intricate  and  complex 
problems  in  any  line  involving  public  utilities.  Any  commis- 
sioner, before  he  is  of  much  service  as  such,  must  be  educated 
along   these  Unes. 

The  problems  of  the  Public  Service  Commission  are  legal, 
financial  and  engineering.  The  greater  part  of  those  thus 
far  presented  have  been  engineering  questions,  such  as  the 
gas-rate  case,  tiie  telephone  case,  the  orders  issued  to  the 
United  Railways  and  Electric  Co.  relative  to  physical  valua- 
tion, etc.  Th3  cost  of  transportation — in  fact,  the  cost  of  any- 
thing in  the  public-service  line — is  an  engineering  problem. 
The  handling  or  operation  of  the  service  of  a  public-service 
utility  is  also  an  engineering  problem. 

Therefore  it  is  advisable  that  at  least  one  commissioner 
have  the  training  and  education  that  will  enable  him  to  pass 
on  engineering  problems  without  being  entirely  dependent 
upon  the  statements  of  interested   experts. 

This  bill,  if  passed,  will  not  become  a  law  until  June  1, 
191(5,  so  it  does  not  affect  the  appointment  of  the  com- 
missioner whose  term  begins  May  1.  As  the  next  term 
does  not  expire  until  ^lay  1,  1918,  it  can  readily  be 
seen  that  this  bill  is  being  jiresented  from  a  motive  of 
public  welfare  and  not  to  further  the  interests  of  anyone 
in  particular. 

Uiaated  S^Sittes  Psi^eimtl  Ol^ce 

A  bill  for  the  reorganization  of  the  working  force  in 
the  United  States  Patent  Office  was  signed  by  President 
Wilson  on  Feb.  15.  This  law  is  expected  to  increase 
the  efficiency  of  the  Patent  Commissioner's  staff  by  en- 
couraging competent  examiners  to  remain  in  the  Gov- 
ernment service  instead  of  going  into  private  employment 
at  the  time  when  their  training  has  made  them  valuable. 

By  the  office  reorganization  now  authorized  the  number 
of  examiners  in  the  several  grades  is  equalized,  which 
will  permit  of  faster  promotion  from  the  lower  grades. 
Under  the  old  organization  there  have  been  110  fourth 
assistant  examiners,  88  third  assistants,  73  second  assist- 
ants and  63  first  assistants.  Under  the  new  plan  there 
will  be  86  examiners  in  each  of  these  grades.  With  the 
old  plan  and  the  growth  in  the  work  of  the  office  each 
primary  examiner  had  to  supervise  the  work  of  twice  as 
many  assistants  as  was  the  case  30  years  ago. 

The  new  law  provides  for  increasing  the  number  of 
assistants  of  higher  grades  in  each  division,  giving  the 
primary  examiners  the  help  of  assistants  better  trained 


in  their  work.  'I'iic  nimiljcr  of  cxaininers-in-chief  is  also 
increased  fi'om  tliree  to  live.  These  men  constitute  the 
board  of  appeals  of  the  Patent  Office  and  have  to  pass 
upon  about  1,100  cases  per  annum.  Under  the  old  law 
there  was  no  way  of  as.signing  anybody  (d.se  to  aid  in  this 
work,  even  in  case  of  protracted  illness  of  members  of 
the  board,  so  that  the  lengthy  illness  or  ab.sence  of  two 
examiners-in-chief  automatically  put  a  .stop  to  the  hear- 
ing of  appeals.  The  new  law  also  increases  the  number 
of  law  examiners  to  five.  Heretofore  the  law  provided 
that  two  of  the  second  as.sistant  examiners  might  be 
women ;   the   new   law   removes  this   limitation. 

TIic  elfect  of  the  reorganization  of  the  office  under  tiie 
new  law  will  be  to  increa.se  the  average  salary  of  assistant 
examiners  from  $1,880  to  $1,950  per  annum.  The  law 
increases  the  number  of  positions  in  the  office  by  13 
and  adds  $55,500  to  the  amount  of  the  Patent  Office  pay- 
roll. Last  year  the  office  turned  into  the  Treasury  a 
surplus  of  $240,000. 

The  plan  for  this  reorganization  was  worked  out  by 
Commissioner  Ewing  last  year,  and  the  bill  then  passed 
both  houses,  but  was  sent  from  the  Senate  to  the  House 
on  the  day  of  final  adjournment,  too  late  to  be  signed 
by  the  Speaker.  This  year  the  measure  was  placed  near 
the  top  of  the  Senate  calendar  at  the  beginning  of  the 
present  session  and  was  soon  passed  by  l)oth  houses. 
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Connnendation  of  the  general  character  of  the  work, 
criticism  of  the  way  the  contracts  were  let  and  recom- 
mendations for  bettering  conditions  in  the  future  are 
features  of  a  report  on  paving  contracts  at  Nashville, 
Tenn.,  during  1914  and  1915,  aggregating  $1,100,000. 
The  report  was  submitted  to  the  City  Commission,  or 
Council,  on  Jan.  31  by  James  Cameron  and  staff,  auditors, 
of  New  York  City,  and  AValter  J.  Douglas,  of  Barclay 
Parsons  &  Klapp,  consulting  engineers,  New  York  City. 
The  report  is  one  of  a  series  that  may  be  said  to  constitute 
a  broad  and  detailed  survey  of  the  city  affairs  of  Nashville. 

As  to  the  character  of  the  work  the  report  states  that  the 
construction  was  of  high  quality,  as  shown  both  by  lal)ora- 
tory  and  by  field  tests.  A  peculiar  feature  of  the  paving 
contracts  was  that  bidders  were  required  to  give  separate 
figures  on  construction  and  maintenance  for  a  five-year 
period,  although  the  contract  awards  were  based  on  the 
construction  figures  only.  Under  this  plan  a  number  oi 
contracts  were  given  to  bidders  whose  combined  construc- 
tion and  maintenance  figures  were  higher  than  the  total 
of  these  figures  as  submitted  by  other  bidders.  On  the 
completion  of  the  work,  payment  was  made  both  foi 
construction  and  for  maintenance.  The  report  urges  that 
hereafter,  in  ca.se  separate  bids  are  taken  on  construction 
and  maintenance,  the  commissioners  postpone  payment 
for  maintenance  in  order  to  insure  prompt  repair  of 
pavements  at  any  time  during  the  guarantee  period. 

In  the  course  of  a  somewhat  lengthy  discussion  of 
contracts    for   bitulithic   pavements   the    report   declare? 
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that  a  license  provision  in  the  specifications  for  this 
pavement  practically  eliminated  competition.  In  the 
opinion  of  the  authors  of  the  report  the  city  might  have 
saved  45c.  a  yard  on  156,000  sq.yd.  of  bitulithic  pavement 
laid  in  1914,  or  a  total  saving  of  $70,000  if  there  had 
been  open  competition  for  the  work. 

The  penetration  type  of  bituminous  pavement  has  been 
too  extensively  used  in  Nashville,  according  to  the  rejjort, 
in  view  of  the  fact  that  "it  is  more  or  less  experimental." 
The  report  recommends  that  no  more  penetration  pave- 
ments be  laid  in  Nashville  until  those  already  down  or 
contracted  for  have  been  proved  satisfactory  by  "at  least 
two  years  of  service." 

Prior  to  1914  Nashville  had  comparatively  little  pave- 
ment, the  report  states.  A  large  amoimt  of  work  was 
started  in  1914  without  systematic  planning,  although  it 
is  to  be  said  for  the  work  of  that  year  that  it  was  done 
mostly  on  the  main  arteries  of  travel,  whereas  the  work 
in  1915  was  scattered  at  random  over  the  city. 

Nashville  has  817  mi.  of  paved  streets,  83%  of  which 
is  waterbound  macadam.  A  large  part  of  this  waterbound 
macadam  must  be  covered  with  some  kind  of  bituminous 
wearing  surface.  For  this  purpose  bituminous  concrete 
is  recommended,  or  !)itulithic  if  the  latter  can  be  secured 
at  reasonable  price.  The  licavily  traveled  streets,  however, 
should  be  paved  witli  asplialt  upon  a  concrete  base  or 
else  with  brick  or  granite. 

A  noteworthy  recommendation  in  the  report  is  to  the 
effect  that  hereafter  all  discussion  between  municipal 
officers  relating  to  contracts  be  in  writing. 

In  view  of  the  fact  that  Nashville  ought  to  undertake 
a  considerable  amount  of  paving  work  in  the  next  ten 
years  the  report  makes  the  pertinent  suggestion  that 
the  city  engineer,  acting  under  instructions  from  the 
commission,  should  prepare  a  complete  program  looking 
a  number  of  years  ahead,  elastic  enough  to  permit  changes 
to  meet  special  conditions  that  may  arise  and  also 
sufficiently  elastic  to  take  into  account  the  wishes  of 
property  owners.  For  the  immediate  future  a  paving 
expert  should  be  employed.  Beyond  and  above  this,  all 
the  engineering  work  of  the  city  ought  to  be  put  in  charge, 
the  report  states,  of  a  Director  of  Public  Works  possessing 
municipal  experience  and  preferably  a  member  of  the 
American  Society  of  Civil  Engineers.  A  minimum  salary 
of  $4,500  and  appointment  for  a  five-year  term  are 
advised.  The  city  should  also  employ  chemical  engineers 
in  connection  with  its  paving  work. 


Editorial  Correspondence 

If  engineers  in  the  East  think  their  efforts  and  work 
are  not  appreciated,  they  should  live  in  Oklahoma  for  a 
while.  The  office  of  State  p]ngineer  of  Oklahoma  was 
created  in  1915.  On  July  1  of  that  year,  W.  P.  Dan- 
ford  was  appointed  Assistant  State  Engineer  and  on 
Aug.  10  made  Acting  State  Engineer  with  the  State 
Engineer's  salary  of  $2,100  per  annum.  However,  of  this 
munificent  sum  of  $175  per  mo.  he  was  instructed  to 
set  aside  $50  per  mo.  to  cover  incidental  expenses. 

These  incidental  expenses  included  the  salary  of  an 
assistant  at  $50  per  mo.  to  register  automobile  licenses 
(for  over  two  months)  and  the  payment  of  the  incidental 
expenses  of  the  professor  of  civil  engineering  of  the  State 


University,  who  assisted  in  tlie  organization  of  the  State 
Highway  Department.  Of  this  $50  a  mo.  but  $57.27 
remained  unexpended  on  Jan.  1,  1916. 

These  are  some  of  the  duties  performed  by  the  State 
Engineer  in  the  fir.st  six  months  of  liis  term:  He  con- 
ducted examinations  (with  the  help  of  an  examining 
board)  of  88  applicants  for  registration  as  county  engi- 
neers; he  had  to  interview  l)etween  800  and  1,200  visitors, 
who  came  mostly  from  a  distance  and  on  business  per- 
taining to  roads  and  bridges,  and  it  was  incumbent  upon 
him  to  give  ample  time  to  these  people  to  explain  their 
local  conditions  and  problems;  he  had  to  maintain  a 
correspondence  of  1 0  to  1 5  letters  a  day,  and  there  was  no 
stenographer  except  one  he  could  borrow  occasionally 
from  the  state  pardon  clerk,  frequently  two  weeks  be- 
tween borrowings;  he  had  to  travel  3,000  mi.  over  the 
state  on  business  trips,  being  gone  from  a  day  to  a  week 
at  a  time;  and  he  had  to  perform  all  the  routine  of  his 
office  as  well  as  the  engineering  work,  because  the  assistant 
state  engineer's  time  was  entirely  taken  up  with  register- 
ing automobile  licenses.  He  did  not  even  have  the  funds 
to  buy  office  equipment  and  had  to  file  his  plans  and 
profiles  in  the  drawer  of  his  drafting  table.  The  only 
chair  in  liis  office  besides  his  own  will  not  stand  alone. 

With  all  these  handicaps,  besides  examining  applicants 
for  county  engineer,  the  State  Engineer  has  examined 
and  approved  250  plans  for  bridges,  to  cost  $425,000. 
and  50  plans  for  culverts,  to  cost  al)out  $20,000.  He 
has  examined  and  rejected  about  50  bridge  and  culvert 
plans.  He  has  drawn  up  blank  forms  for  county-engineer 
reports  and  compiled  statistics  of  12,604  mi.  of  road  that 
has  been  designated  as  state  roads;  of  994  mi.  of  state 
road  surveyed ;  of  1,050  mi.  of  road  built  and  of  tlie 
money  expended  in  the  different  counties  on  roads. 

The  state-highway  law  is  indefinite  and  deficient  in 
many  points,  and  the  State  Engineer  has  little  real  au- 
thority. The  road  work,  as  in  Kansas,  is  wholly  in  the 
charge  of  the  county  commissioners.  The  only  road  work 
in  which  the  state  may  directly  engage  is  that  on  which 
convicts  are  employed,  and  even  in  such  cases  the  counties 
pay  the  transportation  expenses  and  tlie  cost  of  feeding 
stock,  the  guards'  board  bills,  supplies,  ])owcr,  etc. 


Governor  Whitman  has  launched  a  jiroject  for  organ- 
izing the  engineers  in  the  emjjloy  of  New  York  State  into 
a  military  reserve  corps.  The  invitation  to  enroll  has 
been  extended  through  State  Highway  Commissioner 
Duffey,  and  it  is  expected  that  about  1,200  men  will 
be  available  for  training.  It  is  planned  to  give  corre- 
spondence courses  in  military  theory  and  to  supplement 
them  by  periods  of  intensive  drill  and  practice  in  the 
regular-army  instruction  camps  such  as  the  one  started 
at  Plattsburg,  N.  Y.,  last  summer. 


A  $3,000,000  bond  issue  for  pcrnKinent  road  im- 
provements in  St.  Louis  County,  jMlssouri,  was  author- 
ized by  a  large  popular  majority  on  Feb.  15.  The  county 
has  had  a  system  of  macadam  roads,  which  for  a  numlier 
of  years  have  been  kept  in  good  repair  and  oiled.  These 
roads  get  hard  service  from  the  Citv  of  St.  l.,()uis. 
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The  cost  of  imiiiiti'mimr  is  now  so  \n<ih  lluil  it  is  con- 
biilered  a  iia'asure  ol'  ('conoiuy  to  consliih  I  luorc  jicr- 
iiianent  road  surl'ai'os.  It  is  estimated  lliat,  llio  $:5,0()(),()()l) 
voted  will  1)0  oiioiijili  to  roconstrucL  all  lliu  luuiu  uituncs 
leading  out  from  St.  Louis. 

A  Hour  t'olllnloii  oil  the  Now  York,  New  Haven  &  Hartfora 
K.K.  at  JlllfoiU.  Conn.,  at  about  11:30  a.m..  Fc-b.  22,  kllU-il  10 
|H-r»ona  and  liijurod  30  othiTS.  A  westbounU  local  passenKcr 
train  crashed  Into  the  rear  of  a  wi'Stbound  express  stalled 
;ihead  of  It.  and  the  two  trains,  Jumping:  from  the  tracks,  were 
.sideswlped  by  a  frolnht  train  niovlnji:  west  on  the  adjacent 
track.  The  local  was  steam  operated,  and  the  boiler  of  its 
locomotive  burst.  The  railroad  company  stales  that  all  signals 
were  properly  set.  Survivors  allcse  that  they  heard  a  steam 
whistle  blown  for  1 V6  min.  just  prior  to  the  collision  and 
believe  that  it  could  only  have  been  sounded  by  the  freitjht 
in  an  endeavor  to  warn  the  express.  Examination  showed  the 
Drakes  on  the  local  to  be  in  good  order  and  that  they  had  been 
set  hard.  The  engineer  of  the  local  was  killed,  as  was  also 
the  flagman  of  the  express.  Most  of  the  other  dead  and 
injured  were   in   the   reir  coach    (steel)    of  the   express. 

Air  liloivoiit  In  SuI>ii<hi«'<>iim  Tunnel  Work — A  blowout  oc- 
curred at  4  p.m.  on  Feb.  U)  in  tlie  north  tunnel,  east  end,  of 
ihe  South  Ferry-Montague  St.  subway  tunnels  now  building 
under  the  East  River,  New  York  City.  Two  parallel  tunnels 
:ue  being  driven  by  means  of  shields,  and  the  work  has  been 
luished  out  under  the  East  River  a  distance  of  about  600  ft. 
from  the  foot  ot  Montague  St..  Hrooklyn.  The  shield  in  the 
nor'h  heading  was  about  to  be  moved  forward  Us  26 -in.  lift 
:in  ;,  to  this  nd.  the  shoring  in  the  excavation  was  being 
I' moved  by  wo  sandhogs.  when  a  hole  began  to  form  in  the 
.oof  of  tb--  e-;cavation  in  front  of  the  shield.  A  workman  at- 
tempted to  :  lug  the  hole  with  a  bag  of  sand,  but  was  drawn 
up  and  into  the  river.  Immediately  following,  the  two  who 
were  reniov;ng  the  shoring  v/ere  drawn  up  and  out.  One  of 
the  latter  men.  survived.  The  excavation  apparently  had 
proceeded  under  a  pocket  or  depression  in  the  mud,  so  that 
thd  mud  roof  had  thinned,  reducing  the  resistance  against 
the  24-lb.  air  pressure  maintained  at  that  time.  As  the  hole 
enlarged,  water  entered  the  tunnel  until  it  was  flooded.  Re- 
pair work  started  on  Feb.  21,  by  dumping  clay  over  the  break. 
.A.  blowout  occurred  on  Nov.  30,  1915.  in  the  south  tunnel, 
west  end,  of  that  other  pair  of  tunnels  which  completes  the 
Bast  River  connections  between  the  New  York  and  Brooklyn 
KuViways  now  under  construction.  This  latter  pair  connects 
Old  Slip.  New  York  City,  with  Clark  St.,  Brooklyn.  The  Flynn- 
O'Rourke  Co.  is  contractor  for  both  jobs   (four  tunnels). 

Smoke-Prevention  Kdnoation — As  a  part  of  the  campaign 
of  the  New  York  City  Department  of  Health,  the  Bureau  of 
Public  Health  Education,  C.  F.  Bolduan,  M.  D.,  Director,  has 
issued  a  pamphlet  for  steamboat  owners,  describing  how  the 
firemen   can    save   coal   and   keep   the   air   clean. 

A  Rock-Road  Bond  Issue  of  $1,300,000  was  defeated  by  the 
voters  of  Saline  Countv,  Missouri,  on  Jan.  19  by  a  vote  of  2,969 
against  to  2,310  for.  A  total  of  192  mi.  of  improved  roads  was 
proposed.  It  is  stated  that  the  defect  was  chiefly  due  to  "a 
nasty  municipal  fight  in  Marshall,  the  county  seat  and  prin- 
cipal town." 

Kansas  City,  Mo. — Bonds  to  the  amount  of  $475,000,  pay- 
able in  20  yr.  at  rates  of  4  and  41/2%  annually,  have  been  sold 
to  St.  Louis  and  Boston  bankers  at  a  premium  of  $12,680,  or 
about  3%.  Bonds  to  the  amount  of  $25,000  in  denominations 
of  $100  brought  bids  from  but  two  Individual  investors.  The 
proceeds  of  the  bond  issue  are  to  be  used  for  the  construction 
of  buildings  for  the  general  hospital,  the  fire  and  police 
departments  and  the  grading  of  the  park  in  front  of  the 
Union  station. 

The  Irrigation  Canal  System  of  the  Imperial  Valley,  Cali- 
fornia, was  bought  at  auction  on  Feb.  8  by  the  Southern  Pa- 
cific Co.  for  $3,875,000.  This  is  a  step  in  the  transfer  of  the 
property  of  the  California  Development  Co.  to  the  Imperial 
Irrigation  District.  It  is  expected  that  the  transfer  will  be 
completed  soon.  Col.  William  H.  Holabird  is  receiver,  and 
Chester  Allison  is  chief  engineer  for  the  California  Develop- 
ment Co.  C.  R.  Rockwood,  El  Centre,  Calif.,  is  chief  engineer 
of  the  Imperial  Irrigation   District. 

The  Can  and  Platforni-AVagon  system  of  garbage  collection 
has  just  been  adopted  for  Utica.  N  Y.,  by  Commissioner  of 
Public  Safety,  H.  R.  Hayes.  Eight  wagons  and  about  700  cans 
will  be  required  by  the  contractor,  J.  R.  Baxter.  The  house 
accumulations  are  transferred  to  the  wagons  as  before;  each 
can  is  cleaned  and  sterilized  every  time  it  goes  to  the  reduc- 
tion plant.  The  contractor  receives  $2,178  per  mo.  and  the 
collection  contract  has  just  been  signed   for  5  yr.     At  present 


I'tlia  h.iH  a  popul.itiim  of  about  85,000.  The  contractor  for 
till-  reduction  of  t\n-  garbage  is  llcMiry  .Slei)pen!)aeli.  A  ferti- 
lizer plant  is  maintained,  the  miohI  of  the  gre.ise  being  UHitd 
as  fuel  and  a  little  sold  for  Hoaj).  Some  50  to  DO  tons  a  day 
riio  received,  th..  „-ontractor  getting  $4,097  per  yi'ar.  AHhen 
are  collected  and  dumped  for  $l!).5fi0  per  year,  the  contractor 
(UtIca  Carting  Co.)  buying  property  tor  dumps  and  Helling  it 
after  the  fills  are  completed. 

All  till'  Fumii-llulldlnK  I'lnntM  of  the  International  Steam 
I'umii  I'd.  are  to  l)e  solil  imdi  1  lorecloHure  t<<  Ihe  highest  hid. 
der.  under  decree  of  tin-  lJnlte<l  States  District  Court  for  the 
Southern  District  of  New  York.  The  property  Is  to  be  sold 
In  15  different  parcels,  several  of  which  are  so  arr.mged  as  to 
Include  one  principal  works  of  the  company.  Among  the 
I)rin<i|)al  i)lants  to  be  sold  are  the  Deane  Steam  Pump  works 
at  llolyoke,  Mass.;  the  I>aidlaw-Dunn-Oordon  Pump  works 
at  Hamilton.  Ohio;  the  Snow  Steam  Pump  plant  at  Buffalo. 
N.  Y.,  and  the  Power  and  Jlining  Machinery  plant  at  Cudahy, 
Wis.  Other  parcels  include  stock  in  tlie  Henry  R.  Worthlng- 
ton  Co..  the  P.Iake  &  Knowles  Steam  Pump  works,  the  Holly 
Manufacturing  Co.,  the  Fred  M.  Prescott  Steam  Pump  works, 
the  Denver  Rock  Drill  and  Machinery  Co.,  the  International 
Gas  Engine  Co.,  and  the  JeanesvlUe  Iron  Works  Co.  The 
dates  of  sale  of  the  different  parcels  range  from  Feb.  25  to 
Mar.  7.  The  sale  is  made  in  accordance  with  the  plan  adopted 
for  the  reorganization   of   tlie   company. 

PriaseH  for  the  Best  DeMlgnM  for  workmen's  houses  amount- 
ing to  $2,100  are  offered  by  the  "Roosevelt  America-First 
F'und."  The  prizes  are  offered  in  connection  with  the  move- 
ment for  better  housing  of  newly  arrived  immigrants  In 
America  who  are  employed  in  connection  with  industrial 
operations.  The  competition  is  divided  into  two  classes. 
Those  competing  in  the  first  class  should  submit  designs  for 
the  following:  (a)  Single-family  house;  (b)  combined  family 
and  lodging  house;  (c)  boarding  house  or  community  dwelling. 
The  prizes  offered  in  this  class  are  a  first  prize  of  $1,000; 
second  prize,  $500;  third,  fourth  and  fifth  prizes  of  $100  each. 
In  the  second  class  a  first  prize  of  $200  and  a  second  prize 
of  $100  is  offered  for  the  best  design  for  a  boarding  car  for  use 
of  a  railroad  construction  gang.  A  public  exhibition  will  be 
held  of  the  prize-winning  plans  and  other  plans  selected  by 
the  jury  of  awards.  The  contest  is  to  close  on  May  1,  191G. 
Among  the  members  of  the  committee  in  charge  of  the  com- 
petition are  Frank  Trumbull,  Chairman  of  the  Board  of 
Directors  of  the  Chesapeake  &  Ohio  R.R.;  Felix  M.  Warburg 
of  the  Federal  Reserve  Board,  and  George  A.  Cullen,  of  the 
Delaware,  Lackawanna  &  Western  R.R.  Further  information 
regarding  the  conditions  of  the  contest  may  be  obtained  from 
the  "Imm'grants  in  America  Review,"  20  W.  34th  St.,  New 
York  City. 

Engineers  anil  State  Engineering  In  Minnesota — An  engi- 
neering staff  connected  with  the  university-extension  division 
of  Minnesota  State  University,  to  furnish  information  and 
advice  to  municipalities  in  regard  to  public  improvements 
contemplated,  has  been  advocated  by  the  League  of  Minnesota 
Municipalities,  presumably  on  lines  already  followed  in  Wis- 
consin. Such  a  move  would  require  authority  and  appropria- 
tion by  the  state  legislature.  It  appears,  however,  that  the 
sanitary  division  of  the  Minnesota  State  Board  of  Health 
already  deals  with  matters  of  water-supply,  sewerage  and 
sewage  disposal,  while  the  State  Highway  Commission  reports 
upon  bridges  and  roads.  Therefore,  paving  is  the  only  import- 
ant class  of  improvements  not  already  covered,  and  most  cities 
interested   in   paving   employ  city  engineers. 

These  conditions  were  reviewed  in  a  report  presented  at 
the  annual  meeting  of  the  Minnesota  Society  of  Surveyors 
and  Engineers  in  St.  Paul  on  Feb.  10.  It  was  shown  that  the 
proposed  engineering  staff  would  involve  a  duplication  of 
efforts,  and  the  Society  adopted  a  resolution  opposing  the 
creation  of  such  a  staff.  It  also  recommended  that  state 
departments  should  refrain  from  indorsing  or  recommending 
engineers  for  proposed  work,  the  information  given  by  such 
departments  in  response  to  inquiries  being  limited  to  the 
names  of  municipalities  where  similar  work  has  been  done. 
This  course  would  leave  the  inquirers  to  investigate  for  them- 
selves the  character  of  the  service  rendered  and  the  qualifica- 
tions of  the  engineers  available. 


Mr.  Glenn  P.  Beach.  Principal  Assistant  Engineer  of  the 
Minnesota  Railroad  and  Warehouse  Commission  has  resigned 
to   engage   in  other   business. 

Dr.  Eliot  Blackwelder,  Professor  of  Geology  at  the  Uni- 
versity   of    Wisconsin,    has    been    appointed    Head    of    the    De- 
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partment  of  Geology  at  the  University  of  Illinois.  Dr.  Black- 
welder  was  paleontologist  with  the  Carnegie  Institute  ex- 
pedition in  China  in  1U03.  He  has  been  a  member  of  the 
Wisconsin  faculty  since  1904. 

Mr.  W.  W.  Cunningham,  for  the  past  13  years  Presirlent 
and  General  Manager  of  the  Pennsylvania  Clay  Co..  of  I'itts- 
burgh,  Ponn.,  has  resigned  his  position  and  is  now  as.sociated 
with  the  Clydesdale  BricVc  and  Stone  Co.,  Oliver  Building, 
Pittsburgh,  as  Vice-President.  He  will  have  charge  of  the 
manufacture  and  sales  of  the  "Clydesdale"  shale  paving  block 
that  will  shortly  be  put  on  the  market. 

Mr.  John  T.  Hopkins,  Assistant  Engineer,  of  Oswego,  N.  Y., 
has  been  appointed  Borough  Engineer  of  Highland  Park,  N.  J. 
He  will  virtually  be  borough  manager;  but  as  there  is  no 
statutory  warrant  for  appointing  a  borough  or  city  manager 
In  New  Jersey,  the  legal  responsibility  for  his  work  other 
than  as  borough  engineer  will  rest  on  the  mayor  and  council. 
Besides  the  legal  compensation  for  serving  as  borough  engi- 
neer Mr.  Hopkins  will  be  paid  a  further  sum,  provided  by 
public-spirited  citizens  who  desire  to  see  the  manager  idea 
given  a  trial.  Mr.  Hopkins  was  one  of  about  200  men  who 
responded  to  an  invitation  for  applications  for  this  position 
which  was   printed   in    "Engineering   News." 

Mr.  D.  W.  Cole,  M.  Am.  Soc.  C.  E.,  who  has  been  in  the 
United  States  Reclamation  Service  for  nearly  12  years,  re- 
cently in  charge  of  the  Truckee-Carson  project  and  construc- 
tion of  the  Laho''ton  dar-i  in  Nevada,  has  been  designated 
Senior  Engineer  and  resident  Manager  of  the  Boise  project, 
succeeding  F.  E.  Weymouth,  M.  Am.  Soc.  C.  E.,  who  was  re- 
cently appointed  Chief  of  Construction  for  the  Service  at 
Denver,  Colo.  He  will  have  geneial  oversight  of  all  projects 
In  the  States  of  Washington  Oregon,  Idaho,  Nevada  and 
Northern  California,  for  the  parpose  of  advising  the  Chief  of 
Construction  upon  all  reclamation  affairs  in  that  territory. 
His  headquarters  will  be  ?.t  Boise,   Idaho. 

Mr.  F.  P.  Borden,  M.  Can.  Soc.  C.  E.,  of  Montreal,  has  been 
appointe  .  a  Member  of  the  Board  of  Engineers  of  the  Quebec 
Bridge,  filling  the  place  made  vacant  by  the  death  of  C.  C. 
Schneider.  Mr.  Borden  is  a  graduate  of  McGill  University 
and  for  several  yeais  after  graduation  was  assistant  engineer 
In  the  bridge  department  of  the  Canadian  Pacific  Ry.  From 
1904  to  1906  he  was  Assistant  Chief  Engineer,  structural  de- 
partment, Montreal  works  of  the  American  Locomotive  Co. 
From  then  until  1908  he  was  Structural  Engineer  of  the 
Canadian  Pacific  Ry.  In  1908  he  became  Assistant  Enfineer, 
Board  of  Engineers,  Quebec  Bridge,  and  for  the  last  three 
years  has  been  Assistant  to  the  Chief  Engineer,  C.  N.  Monser- 
rat. 


at  the  Massachusetts  Institute  of  Technology  and  was  head  of 
the  department  of  electrical  engineering  from  1902  to  1904. 
He  was  twice  elected  president  of  the  American  Institute  of 
Electrical  Engineers  (1895  to  1897).  Dr.  Duncan  was  a  writer 
of  numerous  articles  on  engineering  subjects  contributed  to 
the  technical  press  of  this  country. 


OBHTUAIR-Y 


Alexander  Saunders,  President  of  D.  Saunders'  Sons,  Inc., 
of  Yonkers,  N.  Y.,  manufacturers  of  pipe  machinery,  died  at 
his  home   in   that  city,   on   Feb.   1,   in   his  seventy-eighth   year. 

William  Evarts  Tracy,  recently  on  the  engineering  staff 
of  the  Anaconda  Copper  Co.,  at  Helena,  Mont.,  and  for  10  years 
previous  to  that  connection  Engineer  of  the  Liberty  Bell  Min- 
ing Co.,  at  Telluride,  Colo.,  died  at  Helena  recently,  at  38 
years  of  age.  He  was  born  in  Plainfield,  N.  J.,  and  was  giadu- 
ated  from  Yale  University  in  1900,  after  which  he  attended  the 
Columbia  School  of  Mines. 

Louis  Duncan,  Past-President  of  the  American  Institute 
of  Electrical  Engineers,  a  member  of  the  firm  of  Duncan, 
Young  &  Co.,  Consulting  Engineers  of  New  York  City,  died 
at  his  home  in  Pelham  Manor,  N.  Y.,  on  Feb.  13,  at  54  years 
of  age.  Dr.  Duncan  was  born  in  Washington,  D.  C.  He  was 
graduated  from  Annapolis  in  ISSO  and  three  years  later  was 
sent  by  the  United  States  Government  to  Johns  Hopkins  Uni- 
versity to  take  a  special  couise  in  electricity  and  physics. 
He  received  the  degree  of  doctor  of  philosophy  fiom  Johns 
Hopkins  in  1887  and  resigned  at  that  time  from  the  navy 
to  become  a  member  of  the  Johns  Hopkins  University  faculty. 
He  established  the  course  of  electrical  engineering  of  that 
university  and  was  head  of  the  department  of  electrical  en- 
gineering until  1898.  During  that  time  he  became  associated 
with  Frank  J.  Sprague  and  Gary  T.  Hutchinson  and  acted  as 
consulting  engineer  on  the  electrification  of  the  Baltimore 
tunnels  of  the  Baltimore  S-  Ohio  R.R.  and  the  equipment  of 
the  Third  Ave.  elevated -railroad  system  of  New  York  City, 
later  being  consulting  engineer  also  of  the  New  York  City 
Rapid  Transit  Commission.  During  the  Spanish-American 
War  he  became  major  of  the  First  Volunteer  Engineers.  In 
1899  Dr.  Duncan  inaugurated  the  electrical-engineering  course 
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COMING   MEETINGS 
AMERICAN   ROAD   BUILDERS'   ASSOCIATION, 

Feb.  28  to  Mar.  3.     Annual  convention   in   Pittsburgh.    Secy., 
E.   L.   Powers,   150   Nasau  St.,  New   York   City. 
'^CNGINEERING    SOCIETY    OF    WISCONSIN. 

Feb.  2.5-26.     Annual  meeting  in  Madison.     Secy.,  L.  S.  Smith, 
Madison,  Wis, 

Kentucky  County  Road  KuKineerii'  AKSOciatlon  held  a  con- 
vention in  Lexington  on  Feb.  4  and  5.  There  were  four 
foi-mal  addresses  pertaining  to  road  construction  and  a  num- 
ber of  short  talks. 

North  Dakota  Society  of  KuKineerM  is  holding  its  eighth 
annual  convention,  Feb.  24  und  2T,,  at  Grand  Forks.  The  pro- 
gram promises  sessions  of  unusual  interest.  The  secretary  is 
E.  F.  Chandler,  University. 

The  Florida  Draina^re  AMHOclatlon  will  hold  its  third  annual 
meeting  at  Sanford,  Fla.,  Feb,  28  and  29,  In  addition  to  vari- 
ous addresses  on  the  subject  of  land  reclamation  for  agricul- 
tural and  other  purposes  there  will  be  an  exhibition  of 
ditching,  leveeing  and  pumping  machinery.  For  further 
information  address  Benjamin  Getzoff,  chairman  of  Com- 
mittee of  A  ."rangements,  Bartow,  Fla, 

Ameriran  I!  lildin^  Show  has  been  going  on  in  Cleveland 
since  Fel).  16  and  will  continue  through  Feb,  26.  In  the  first 
week  of  the  show  I'le  annual  convention  of  the  National 
Builders'  Supply  Association  was  held.  This  week  the  Na- 
tional Brick  Manufacturers'  Association  is  in  session,  as  are 
also  the  National  Paving  Brick  Manufactui  ers'  Association, 
the  American  Ceramic  Society,  the  Hollow  Tile  Manufacturers' 
Association  and  the  Ohio  Association  of  Lumber  Dealers,  The 
daily  attendance  at  the  "First  American  Complete  Building 
Show"    s  estimated  to  average  10,000. 

San  FraneiNco  Association  of  members  of  the  American 
Society  of  Civil  Engineers  at  its  eleventh  annual  meeting 
elected  H.  L.  Haehl,  president  and  Jerome  Newman  vice- 
president.  A  communication  was  read  from  Mr.  Newman,  sug- 
gesting that  an  effort  be  made  to  ascertain  the  views  of  the 
association  as  to  the  extent  to  which  it  is  justifiable  for  one 
engineer  to  use  the  plans  and  specifications  of  another,  with- 
out permissijn  and  without  giving  credit  to  the  latter.  A 
I  ommittee  or  five  was  appointed  to  consider  and  define  princi- 
ples of  ethics  in  engineering  practice  and  report  at  a  sub- 
sequent meeting. 

A  Snow-Kenioval  Conference  will  be  held  on  the  evening 
of  Mar.  8  in  New  York  City  in  the  assembly  hall  of  the 
Automobile  Club  of  America,  247  West  54th  St,,  under  the 
joint  auspices  of  the  National  Highway  Association,  the 
Automobile  Club  of  America,  the  Citizens  Street-Traffic  Com- 
mittee of  Greater  New  Yoik  and  the  graduate  course  in  high- 
way engineering,  of  Columbia  University.  The  conference 
will  open  at  8:30  with  an  illustrated  lecture  on  "Modern 
Methods  of  Snow  Removal"  by  Wm.  H.  Connell,  of  I'hiladel- 
phia.  The  proceedings  of  the  conference  will  be  published 
by  the  National  Highways  Association,  Charles  Henry  Davis, 
president. 

lioston  Society  of  Civil  Elnsineers  held  its  seventh  annual 
dinner  jointly  with  the  Boston  members  of  the  American  So- 
ciety of  Mechanical  Engineers  and  the  American  Institute  of 
Electrical  Engineers  at  the  Boston  City  Club  on  Feb.  8  More 
than  500  members  of  the  three  societies  were  present.  Charles 
L.  Edgar  presided  as  toastmaster,  and  the  speakers  were 
Governor  McCall,  of  Massachusetts,  Col.  W,  E,  Craighill.  Corps 
of  Engineers,  U.  S.  A.,  William  Barclay  Parsons,  John  R.  Free- 
man and  Dr.  John  A,  Brashear.  Governor  McCall  spoke  of  the 
need  of  engineers  in  the  economic  and  efficient  administration 
of  the  government  and  on  the  desirability  of  reducing  a  large 
number  of  commissions  in  Massachusetts.  Colonel  Craighill 
spoke  of  the  work  of  military  engineers  in  the  time  of  war 
and  the  plan  of  the  War  Department  to  form  a  reserve  corps 
of  engineers.  He  described  briefly  the  work  that  this  reserve 
corps  would  be  called  on  to  do  for  the  defense  of  Boston.  Mr. 
Freeman  spoke  of  his  recent  trip  to  investigate  the  slides  in 
the   Panama   Canal. 

BuildiiiK:  Oflloinis'  Conference  held  its  second  annual  meet- 
ing on  Feb.  14,  at  the  Auditorium  Hotel.  Chicago.  About  30 
representatives  of  building  departments  and  bureaus  through- 
out  the  country  were  present.     The   morning  and   part   of  the 
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uftornnon  i«<HNl(in.s  wtMr  (IcvoIimI  Ici  iIIhcuhnImk  iIic  rni'iil 
chanKCii  iiiiil  linprovcnuntH  In  liiitlilliii^  codcH  iiiid  the  di'Hir- 
nlilllty  ut  KivliiK  liiiililliiK  otIli'liilH  <llf«'i'i'tl<iiiai'.v  powt'i',  a  liiiKf 
part  uf  that  (IIncunhIoii  holiiK  >li-vuti-d  In  the  (lUi-Htioii  of  tin- 
iTitlllcato  iif  ciccupancy.  DthiT  topics  that  occupied  Home  of 
the  tliiio  wiMO  "Thi'  I'.mc  of  Torra-Cotta  lUocUs  and  liypHUtn 
I'rodiiotH"  and  "Mi'tal  I^ath  and  Wood  ShlnKli's."  The  rtlH- 
cu88lun  on  Ihcso  niatter.s  proved  so  liitoreHtliiK:  that  an  even- 
Inn  Ho.s.slon  had  to  ho  arraiiKrd  for-  In  .iildltlon  to  those 
scheduled.  The  fcdlowliiK  liiipoilanl  lesdlulKiiis  wiMO  adopted 
by   the  conference; 

Kewolved,  That  discretionary  power  shouhl  he  vested  In 
bliildInK  oniclal.s  to  vary  or  modify  the  law,  where  priicllcal 
dlltlciiltli's  arise  In  Its  literal  enforcement,  so  that  the  Intent 
of  the  law  is  secured:  ;>nd  that  In  case  the  hulldlnn  olllclal 
declines  to  exercise  such  discretionary  power,  an  aijpenl 
should   lie  to  a  hoaril  of  technical  expert.s. 

Kesolved.  That  proper  means  of  eRress  from  every  huild- 
lUK  should  he  provided  in  the  form  of  inclosed  stiilrvvays; 
that  outside  metal  lire  escapes  slmuld  not  be  considered  as  a 
required  means  of  enres.s  from  new  iuiildinKS.  and  that  their 
use  jliould  be  conllned  to  existinn  luiildintts  where  otlier 
means  of  egress  are  Impractical;  and  that  wherever  such  lire 
escapes  are  used,  the  opening  thereon  should  be  protect<d  by 
metal  sash  and  wire  glass  or  by  flre-resisting  doors  with 
proper  fusible  links. 

The  meetings  of  this  conference  have  up  to  this  time  been 
informal  In  character.  It  was  decided,  however,  to  form  a 
moie  permanent  organization.  Active  membership  will  be 
open  to  any  depaitment  or  bureau  administering  laws  or  ordi- 
nances affecting  the  safety  of  buildings,  with  respect  to  their 
construction,  fire  hazard,  or  sanitation,  or  to  individuals  ac- 
tively connected  with  sucli  departments  or  bureaus.  It  is  in- 
tended to  hold  an  annual  meeting  each  winter,  the  meetings 
to  be  held  in  different  cities  and  so  far  as  possible  in  connec- 
tion with  some  exposition  or  meeting  of  some  other  organ- 
ization  having   somewhat   similar   interests. 

Rudolph  P.  Miller,  of  New  York  City,  was  elected  to  serve 
as  chairman  of  the  conference  for  1916,  and  James  G.  Hough- 
ton, Building  Inspector  of  Minneapolis,  was  elected  vice-chair- 
man. Sidney  J.  Williams,  State  Building  Inspector  of  Wis- 
consin, was  elected  secretary.  Superintendent  Carlin,  of 
Brooklyn,  N.  Y.,  and  Building  Commissioner  Forbush,  of  New- 
ton, Mass.,  were  elected  members  of  the  executive  committee. 


Vitrified    Segmontnl    Culvert   Blocks 

Vitrified  segmental  blocks,  which  have  been  quite  exten- 
sively used  the  last  two  or  three  years  in  sewer  construction, 
are  being  introduced  for  highway  culverts,  particularly  in  the 
clay  country  of  the  Middle  West.  The  accompanying  illustra- 
tion shows  an  84-in.  culvert  in  Minnesota  built  of  these 
blocks.  .V  24-in.  by  4Ci-ft.  culvert  in  Kansas  was  built  by  two 
inexperienced  men  and  a  helper  in  one  working  day's  time. 
The  arch  centers  used  for  this  work  were  merely  three  tem- 


OII-lliiriiliiK   ii'iirnnee  with    I'rflK-iiter 

The  No.  ;i  '•|,i\iMi"  oil  huinlng  furn.iee.  which  Is  used 
exteriHlvely  foi'  lualliiK  drill  steel,  is  now  mad<'  with  u 
preheallng  chamber  ileslgned  to  Increase  the  capacity  of  the 
burner.  The  pridieater  is  a  section  that  fits  between  the  body 
and  the  cover  of  the  fuinace,  and  it  Is  a  nlmple  matter  to 
attach  the  section  to  an  old  (urnacc.  the  addition  requiring 
only  the  changing  of  a  few  bolts.  The  manufacturer,  Inger- 
soll-ltand  Co.,  claims  that  by  the  addition  of  the  preheating 
feature  the  siiace  for  heating  is  doubled,  the  heating  capacity 


NEW    "LEYNER"    NO.    3    rr.KIIi:.\TING    FURNACE    FOR 
HEATING    UHll^L.   STEELS 

of  the   furnace  is  increased  about  50%   and   the  efficiency  to  a 
corresponding  extent. 

The  type  of  burner  now  furnished  is  suitable  either  for 
high-  or  low-pressure  air.  For  high  pressure  It  has  merely 
to  be  throttled.  The  furnace  burns  petroleum  or  any  of  its 
oils.  The  floor  space  occupied  by  the  No.  3  furnace  is  3x4  ft., 
and   no  foundation   is  required. 

Dump  Buckets  Kqnipped  AVith  AVheels 

Wheeled  skips,  or  dump  buckets,  developed  for  use  in 
removing  subway  spoil  from  the  various  shafts  on  Broadway, 
New  York  City,  are  manufactured  by  the  G.  L.  Stuebner  Iron 
Works.  Long  Island  City,  N.  Y.  Being  equipped  with  wheels, 
they  do  not  have  to  be  conveyed  by  cars  from  the  foot  of  the 
shaft  to  the  point  of  loading.  The  bucket  is  designed  so  that 
it  will  not  tip  while  being  hoisted,  although  when  it  is  desired 
to  dump  the  bucket  a  trip  line  is  used.  The  hosting  handle 
carries  two  latches,  one  on  each  side,  which  engage  with  the 
trunnions  of  the  skip  and  cannot  be  released  until  the  bucket 
is  set   down. 


L.VRGE   HIGHWAY   Cl'LVKIlT   oF   .SIOG.M  EXTAL   BLOCKS 

plets  cut  to  a  24-in.  radius  and  wedged  up  on  4x4-in.  sticks 
placed  across  the  culvert  just  below  the  springing  line.  The 
templets  were  covered  with  lx4-in.  strips.  On  completion  of 
a  section  of  the  arch  the  wedges  and  centering  were  removed 
and  backfilling  preceded  at  once,  without  waiting  for  the 
mortar  to  set.  Adjacent  blocks  are  dovetailed  to  prevent  their 
being  displaced.  These  blocks  .are  manufactured  by  the 
W.  S.   Dickey  Clay  Manufacturing   Co.,   Kansas  City,   Mo. 


AVeir  nith   Floiv  Proportional  to   Head 

A  weir  of  special  shape,  the  flow  over  which  is  directly 
proportional  to  the  head  on  it.  has  been  devised  by  H.  C. 
Alger,  of  the  Kennicott  Co.,  Chicago  Heights,  111.  All  cams 
and  complicated  mechanisms  in  the  recording  device  of  a 
water  meter  using  this  weir  are  eliminated,  and  a  simple 
recorder  for  pressure  head  is  calibrated  to  read  flow  directly. 
The  curve  of  the  Alger  weir  was  obtained  by  experimentation 
and  found  to  be  a  right  cycloid.  A  line  of  "Cycloid  Weir 
Meters"   is  being  made  by   the  Kennicott  Co. 
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SYNOPSIS — Damages  to  eiuj'uwvruKj  .•ilnicliircs 
caused  bij  the  Galveston  storm  and  flood  of  Aug.  Hi 
and  17,  1915,  are  outlined.  Progress  on  repairs 
to  the  sea  wall  and  its  sand  hacking,  to  tlie  boule- 
vard, and  the  water-supply  conduits  from  llie 
mainland  are  revieiued. 

The  West  Indies  hurricane  that  passed  over  Galveston, 
Tex.,  Aug.  IG  and  17,  1915,  was  in  some  respects  of 
greater  violence  and  intensity  than  any  other  iu  the 
history  of  the  place.  While  the  greatest  wind  velocity 
was  less  than  in  1900,  the  period  of  high  winds  was 
greater,  and  the  water  backed  up  on  the  island  from 
Galveston  Bay  remained  longer.  It  was  due  to  this  fact 
that  oak  trees  40  and  50  years  old,  which  had  survived 
many  storms  and  withstood  the  grade-raising  operations, 
were  killed.  There  is  no  doubt  in  the  mind  of  anyone 
who  went  through  the  storm  that  the  sea  wall  saved  the 
city.  Tlie  only  damage  done  to  the  concrete  of  the  sea  wall 
was  the  knocking  off  of  two  small  chips  of  about  'i  cu.ft. 

♦United   States   Assistant   Engineer,   Galveston,   Tex. 


capacity  each  from  the  top  of  the  wall  at  the  foot  of 
39th  St.,  wlien  the  four-masted  schooner  "Dora  Allison" 
was  dashed  on  it  during  the  height  of  the  storm.  This 
schooner,  which  was  bound  from  Progreso,  Mex.,  to 
I\fol)ile,  Ala.,  loaded  with  sisal,  encountered  the  hurri- 
cane in  the  Gulf  and  was  blown  off  her  course.  W^cn 
she  struck  the  sea  wall,  she  was  dragging  two  anchors. 
These  caught  in  front  of  the  wall,  or  under  its  toe,  and 
the  schooner  fetched  up  and  pounded  to  pieces  on  top 
of  the  wall,  the  fragments  of  hull,  masts,  cargo,  etc., 
being  scattered  over  and  behind  the  Fort  Crockett  mili- 
tary reservation.  This  occurrence  is  considered  a  ratlicr 
remarkable  test  of  the  sea  wall. 

The  riprap  apron  in  front  of  the  wall  was  undermined 
in  many  places  and  dropped,  allowing  the  sand  beach  to 
be  scoured  away  (for  a  depth  of  3  ft.  in  the  extreme  case) 
under  the  toe  of  the  wall,  thus  exposing  the  sheet-pile 
foundation  to  the  action  of  the  teredo. 

The  first  efforts  made  after  the  storm,  both  on  the  part 
of  the  county  and  the  United  States  Engineer  Ollice, 
were  directed  toward  temporary  repairs,  only,  to  their 
respective  portions  of  the  sea  wall.     Sucli  small  riprap 
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ii.><  couM  lie  ;:iitlifivtl  \i|),  hroki'ii  loiurclc.  siiinl  iiml  .shell 
wi'i'o  i)lai('tl  ill  (lii>  front  of  tlic  wall,  lo  lill  in  tlic  liolc.^ 
and  prolt'ft  llu!  .^Iiccl  piles  from  ilio  lorcilo  ( Fijr-  !)• 
'riiesc  (einponirv  repaiis  have  now  Iieeii  coiiiijlcted,  and 
Die  couiily  is  earefiilly  placinj;-  iilioiil  ;3 1,000  ions  of  addi- 
tional riprap  as  an  apron,  to  j;ivi'  permanent  protection 
alon^  the  toe  of  the  wall. 

The  hoiilevard  and  sidewalk  heliind  llie  sea  wall  were 
more  or  le.ss  dama^'ed  aloiij,'  their  entire  length.  The 
worst  daina^M'  was  from  liiltli  to  l.'ird  St.  in  the  l''ort 
Croekett  military  reservation,  and  from  ahnni  (1th  to 
liMh  St.  in  (lie  city,  where  the  houlevard  and  si<lewalk  were 
nearly  or  quite  washed  away,  and  with  them  the  san<l- 
1111  beliiiul  the  wall,  to  a  nui.vimum  depth  of  about  10 
ft.  This  sand  was  washed  several  blocks  hack  from  the; 
wall,  filling  streets  and  yards.  ]n  this  latter  area  many 
houses  were  luulermiiied  iiud  tilted,  or  turned  over. 

The  repairs  in  the  city  up  to  the  middle  of  January, 
1!)1G,  have  been  confined  to  straightening  up  houses, 
gathering  brick  from  the  damaged  boulevard  for  relaving. 
ivjiairing  tlie  smaller  breaks  in  the  boulevard  and   pro- 


soim;  l'^  mi.  n|)  ( ialveston  I'.ay  from  her  anrhorage.  These 
ships  have  all  been  dredged  olf  and  repaiied.  Most  of 
the  smaller  boats,  barges,  dredges,  el( .,  have  also  iu'cn 
lloalid  and    repaired.      Some  will   never  b((  recovered. 

Tile  damage  to  the  uiiarf  system  itself  was  confined 
principally  lo  the  enliic  or  parti;d  wrecking  of  wooden 
warehouse  slu'ds  on  llie  wharves.  One  steel  elevator  con- 
veyor was  hlown  down  and  wrecked,  the  banana  conveyors 
of  the  United  Fruit  Co.  M'cn;  lwiste(l  and  damaged,  and 
the  tracks,  wharves,  etc.,  were  littered  with  wreckage  of 
every  description.  I'e])airs  to  all  this  damage  have  been 
nearly   cnmplefed   and   the   wreckage  cleaned    up. 

K'KSTOKIXCI    It.MLUOAU   CoXXKCTIOX  AXD  AVatku-Sui'I'i.y 

Probably  the  most  serious  blow  to  the  city  and  the 
railroads  was  the  wrecking  of  the  causeway  across  West 
Galveston  Bay,  cutting  off  connnunication  with  the  main- 
land and  incidentally  destroying  the  fresh-water  main 
that  was  laid  from  the  source  of  supply  on  the  mainland. 
The  earth  portions  of  the  causeway,  which  lay  on  each 
side   of   the   central   arch-   and    lift-bridge   portion   and 


FIG.  2.    DRIVING  LAST  BENT  FOR  TEMPORARY  RAILROAD  TRESTLE  OVER  WRECKED  PORTION  OF 

GALVESTON  CAUSEWAY 


paring  to  begin  constnu'tion  of  a  concrete  sheet-pile 
bulkhead  behind  the  sea  wall  under  the  new  plan.  The 
new  plan  consists  briefly  in  placing  a  boulevard,  or  road- 
way, 100  ft.  wide  back  of  the  sea  wall,  beginning  at  6th 
St.  where  the  wall  turns  back  across  the  island.  Sixteen  ^ 
feet  of  this  roadway  will  be  a  sidewalk,  and  the  back 
line  of  the  boulevard  will  be  El.  +19,  or  2  ft.  above  the 
top  of  the  sea  wall.  The  boulevard  is  to  be  fiusli  with 
the  top  of  the  wall,  with  an  interrupted  curb  4  in.  high 
between  them,  to  allow  free  drainage  of  water  from  the 
boulevard  back  over  the  sea  wall.  Along  the  back  side 
of  the  boulevard  a  continuous  line  of  reinforced-concrete 
sheet  piles  6  in.  thick  and  1-1  ft.  long  is  to  be  placed, 
capped  -vWth  concrete  coping  and  tied  back  at  10-ft.  inter- 
vals with  iron  rods  to  an  8xl2-in.  continuous  concrete 
deadman,  buried  under  the  pavement  20  ft.  from  the 
sheet  piles. 

Along  the  wharf  front  the  damage  consisted  principally 
in  the  scattering  of  ships,  dredges,  barges  and  boats  of 
all  kinds  around  Galveston  Bay.  One  ship  grounded  in 
the  railroad  yards  just  west  of  the  city ;  two  on  the  main- 
land south  of  Texas  City;  two  on  the  dredge  spoil-bank 
on  the  north  side  of  Galveston  Channel;  two  on  Pelican 
Island,  in  Galveston  Bay;  and  one  on  Eed  Fisli  Eeef, 


which  consisted  of  a  sand  mound,  or  fill,  between  par- 
allel rows  of  concrete  sheet  piles  at  the  toes,  with  concrete 
slabs  on  the  sloping  sides,  were  washed  down.  The 
railroad  and  interurban  tracks  and  the  duplicate  water 
main  were  carried  away  also,  and  the  county  highway 
was  destroyed. 

Within  two  weeks  after  the  storm  tjie  Santa  Fe  and 
Southern  Pacific  railroads,  working  in  conjunction,  had 
built  a  trestle  (Fig.  2)  across  the  gaps  and  reestablished 
railroad  communication  between  the  city  and  the  main- 
land, the  first  train  passing  over  the  trestle  Sept.  1. 

As  a  fresh-water  supply  was  imperatively  needed,  an 
8-in.  temporary  main  was  laid  for  the  city  by  the  rail- 
road forces  engaged  on  the  building  of  the  trestle.  This 
main  is  shown  at  the  left-hand  side  of  Fig.  2.  It  cov- 
ered only  the  wrecked  part  of  the  main,  that  part  over 
the  concrete  arches  being  undamaged.  Efforts  were  then 
directed  by  the  city  toward  repairing  the  broken  main. 
This  work  has  finally  been  completed,  and  the  city  is 
now  in  possession  of  its  regular  fresh-water  supply. 

As  the  old  water  main,  which  was  buried  in  the  bed  of 
the  bay  alongside  the  causeway  and  was  in  use  before 
the  building  of  that  structure,  was  untlermined  and  also 
wrecked  during  the  storm,  plans  have  been  made  for  a 
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30-in.  emergency  main  to  bo  laid  from  4  to  8  ft.  below 
the  present  bed  of  the  bay.  The  bottom  of  this  main 
will  be  17.8  ft.  below  mean  low  tide  in  the  middle  of 
the  bay  op])osite  the  lift  span  of  the  causeway,  sloping 
up  to  about  5  ft.  below  the  same  datum  at  eacli  sliore 
line,  where  it  will  connect  with  tlie  old  main. 

A  bond  issue  ])ro\iding  fuiuls  for  this  project  was  car- 
ried in  a  s])ecial  election  on  Jan.  18.  It  is  understood 
that  with  the  rebuilding  of  the  causeway  the  duplicate 
main  in  this  structure  will  be  replaced.  It  is  believed 
that  with  these  mains  and  the  emergency  main  in  exist- 
ence all  danger  of  an  interruption  of  the  water-supply 
(hie  to  a  storm  will  be  averted. 

Plans  for  Keuuilding  Causew/y  to  Mainland 

Plans  for  the  rebuilding  of  the  causeway  are  not  yet 
decided  on.  The  structure  was  owned  jointly  by  the 
County  of  Galveston,  the  steam  railroads  and  the  inter- 
urban  electric  road  entering  the  city.  Engineers  repre- 
senting these  various  interests  have  met  and  are  meeting 
together  frequently  to  adjust  their  differences  of  plan  and 
agree  on  a  plan  of  rebuilding  acceptable  to  all.  While 
it  at  first  appeared  that  there  was  a  deadlock,  the  last  few 
meetings  have  indicated  that  differences  are  rapidly  being 
adjusted,  as  all  parties  are  making  concessions  and  it  now 
appears  that  a  plan  will  soon  be  agreed  upon.  When 
finally  agreed  on  the  plan  will  be  submitted  to  the  general 
managers  of  the  railroads  and  the  interurban  and  the 
county  representative  for  ratification. 

The  county  favors  the  plan  of  extending  the  concrete 
arches  entirely  across  the  bay,  and  this  plan  is  strongly 
urged  by  the  Citizens  Committee  of  Galveston.  As  the 
preliminary  estimate  for  the  extension  of  the  arches  was 
about  $2,000,000  a  plan  was  at  first  considered  of  replac- 
ing the  wrecked  part  by  an  open  creosoted-pile  trestle,  the 
county  highway  being  on  an  independent  trestle  with 
ballasted  deck. 

Another  plan  was  to  build  a  reinforced-concrete  pile 
trestle.  It  is  understood  that  on  reestimate  and  more 
thorough  consideration  it  was  believed  by  the  designing 
engineer  of  the  old  causeway,  William  Mueser,  who  has 
been  acting  as  consulting  engineer  for  the  county,  that  the 
arches  could  be  extended  to  shore  on  each  side  for  $1,500,- 
000  by  using  shorter  spans  than  the  present  arch-bridge 
part  and  filling  in  between  the  concrete  sheet-pile  bulk- 
heads along  the  toe  of  the  earth  portion  (which  are  the 
only  parts  standing  of  this  portion)  so  as  to  make  dry 
land  on  which  to  work  in  constructing  the  arches. 

As  these  pile  bulkheads  project  above  the  surface  of 
the  water  about  4  ft.  and  extend  from  the  shore  out  they 
form  obstructions  and  restrict  the  free  movement  of  the 
water.  One  of  the  remaining  points  to  be  settled  is 
whether  any  part  of  these  bulkheads  shall  be  torn  out  so 
as  to  give  more  free  passageway  for  the  water,  the  rail- 
road engineers  favoring  this  for  at  least  a  part  of  the 
bulkheads.  There  seems  to  be  general  agreement  that  an 
open  structure  allowing  free  movement  of  the  bay  water 
is  essential  during  storms  and  that  no  part  of  the  earth 
portion  shall  be  rebuilt  in  its  old  form.  The  question  of 
plan  is  largely  a  financial  one,  but  the  iiulications  are  for 
the  plan  of  extending  the  arches  entirely  across  the  bay. 

The  plans  under  discussion  provide  for  a  causeway  (>(> 
ft.  in  width,  conforming  to  the  arches  now  standing.  Of 
this  width  the  interurban  company  asks  for  15  ft.,  the 
county  22  ft.  and  the  four  steam  railroads  29  ft. 


In  the  recent  imsculc  bridges  built  by  the  Scherzer 
Rolling-Lift  Bridge  Co.,  of  Chicago,  the  use  of  moving 
end  locks  and  their  mechanism  is  dispensed  with.  As 
the  leaves  come  together  in  closing,  the  ends  of  the  gir- 
ders of  the  o])posite  leaves  are  connected  and  locked  auto- 
matically by  means  of  what  is  termed  a  shear  lock.  This 
consists  of  a  diaphragm  on  the  end  of  one  girder  which 
engages  with  a  recess  formed  between  an  upper  (short) 
and  lower  (long)  jaw  on  the  end  of  the  opjiosite  girder. 


BOr/y  LEAVES  IN  L0CMN6  POSITION 
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BOTH  LEAVES   CLOSED  /IND  LOCKED 


FRONT  ELEV  OF 
JAW  LEAF 


SECTION  A-A 


FRONT  ELEV.  OF 
DIAPHRAGM  LEAF 

AUTOMATIC   END  LOCK  FOR  SCHERZER   ROLLING-LIFT 
BASCULE   BRIDGE.S 


In  closing  the  bridge  the  leaf  with  jaw  is  lowered  to 
such  a  position  that  the  shorter  (upper)  jaw  will  be 
cleared  by  the  diaphragm  on  the  other  leaf.  The  leaf 
with  diaphragm  is  then  lowered  until  the  diaphragm  en- 
gages the  longer  (lower)  jaw,  after  which  both  leaves 
are  lowered  to  their  final  position.  This  last  motion, 
due  to  the  longitudinal  movement  or  advance  of  the 
leaves  in  their  rolling  travel,  brings  the  parts  into  their 
full  locked  position,  with  the  diaphragm  between  the  up- 
])er  and  lower  jaws. 

In  opening  the  bridge  both  leaves  are  raised  simul- 
taneously, disengaging  the  lock  by  the  longitiulinal  move- 
ment due  to  the  leaves  rolling  backward  as  they  swing 
up.  Dials  in  the  operating  cabin  show  the  positions  of 
the  leaves  at  all  times,  .so  that  it  is  an  easy  matter  for 
the  operator  to  control  the  movenuuits.  The  diai)hragms 
and  jaws  are  steel  castings. 

With  this  construction  no  tail  locks  are  required.  The 
siiear  locks  and  track-plate  bearings  ])revent  the  leaves 
from  being  lowered  below  their  nornuil  position.  Bump- 
ing blocks  which  engage  the  counterweighfed  tail  ends 
of  the  leaves  check  the  travel  at  the  full  o])en  position. 
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>■)  .\  (^/'>7.">' -  .1  fijiarc  mass  jditiKldlioit,  iisrtrss  Jin- 
plant  crlcnsiun,  owing  to  rajiid  tulcanvc  in  liirliinc 
design,  liud  to  he  cut  out.  Xo  room  for  new  mass 
foundation,  so  a  steel  platform  ii'a.s  erected  on 
concrete-and-jiile  footings.  Condensing-water  tun- 
nels interfered  and  one  had  to  he  bridged,  .so  tlial 
heavy  load  would  not  come  mi  it.  Hollow  ])iles 
driven  hg  drop  liammer;  7.20  Itr.  lo  drive  'Jri  piles. 
Files  tested  to  J,()  tons. 

In  providing  I'or  tlio  installation  ot  a  2"<!,000-k\v.  turho- 
ponorator  at  the  Gold  St.  generating  station  of  the  Edison 
Electric  Ilhnninating  Co.,  of  Brooklyn,  N.  Y.,  some  wry 
unnsual  conditions  and  difficulties  were  encountered  which 
called  I'or  exceptional  methods  in  overcoming  them.  The 
turbine  is  the  last  of  six  iinits  in  the  station  and  is  No. 
3  in  a  row  from  the  East  Eiver  end  of  the  building. 

In  1911,  Avhon  the  adjacent  12,000-kw.  vertical  unit 
No.  2  was  installed,  it  was  intended  to  make  No.  3  a 
duplicate  of  No.  2  and  install  it  during  the  following 
year  or  not  later  than  1913.  In  view  of  this  plan,  the 
foundations  for  No.  3,  below  the  basement-floor  level, 
together  with  the  connections  to  the  condensing  tunnels, 
were  put  in  at  the  same  time  as  those  of  No.  2. 
Conditions  of  load,  however,  made  is  unnecessary  to 
purchase  additional  capacity  until  1914.  In  the  mean- 
time steam-turbine  design  had  undergone  rapid  changes, 
due  principally  to  the  increase  in  rotative  speeds,  which 
resulted  in  greater  economy  in  steam  consumption  per 
kilowatt-hour  and  decreased  cost  per  kilowatt  of  the  entire 
unit. 

It  thus  became  possible  to  purchase  a  22,000-kw.  turbo- 
generator, at  1,500  r.p.m.,  the  steam  consumption  of 
which  was  ]2i/>  lb.  per  kw.-hr.,  in  place  of  the  12,000-kw. 
vertical  unit  previously  planned,  which  like  No.  2  would 
have  had  a  steam  consumption  of  151/2  lb.  per  kw.-hr.  at 
750  r.p.m.  In  short  the  capacity  of  the  unit  was  nearly 
doubled,  the  efficiency  increased  20%  and  the  cost  per 
kilowatt  decreased  by  about  30%.  At  the  same  time  the 
vertical  machine  would  fit  into  just  the  space  required 
for  the  smaller  unit.  The  principal  dimensions  of  the 
new  turbo-generator  are  as  follows :  Length  overall,  45 
ft.;  width  overall,  19  ft.  2  in. ;  weight  of  turbine,  241,000 
lb. ;  weight  of  generator,  342,000  lb. ;  total  weight,  583,000 
lb. 

The  turbine  required  a  condenser  having  35,000  sq.ft. 
of  surface;  the  condenser  shell  and  tubes  weighed,  empty, 
300,000  lb.,  and  when  completely  filled  with  water,  618,- 
000  lb. 

The  conditions  in  the  station,  with  regard  to  condens- 
ing tunnels  and  adjacent  apparatus,  with  the  necssary  re- 
quirements of  accessibility  and  handling,  made  it  neces- 
sary to  install  the  condenser  immediately  under  the  steam 
turbine,  with  its  long  dimension  parallel  to  the  center  line 
of  the  turbine  shaft. 


As  in  the  reaction  tsjic  of  liirbinc  llic  clearances  of  tlu.' 
blading  are  very  (lose,  it  is  (^xlriMiK^ly  necessary  in  plan- 
ning a  foundation  for  such  a  unit  to  make  detUution 
negligible  and  to  reduce  the  vibration  to  a  niininnini.  For 
t!ii<  pnr])ose  mass  concrete  for  the  foundation  would  have 


•Designing  Engineer,  Edison  Electric  Illuminating  Co.,  360 
Pearl  St.,  Brooklyn,  N.   Y. 


FIG.    1.     22.000-KW.    TURBINK   ON   STEEL   PLATPf^UM    CAR- 
RIED ON  AN  INGENIOUS  GRILLAGE  SY.STEM 

Area  of  unit,  45x19   ft.;   weight  of  turbine,   120  tons;   weight 
of  generator,  171  tons 

been  best,  hut  on  account  of  the  ])osition  of  the  condenser, 
the  height  available  from  basement  floor  to  the  main  floor 
of  the  turbine  room  and  the  clearances  necessary,  it  was 
found  absolutely  impossible  to  provide  space  for  a  con- 
crete foundation.  Structural  steel  was  naturally  the 
next  available  material  and  it  was  decided  to  erect 
a  steel  platform  with  very  liberal  allowances  for  factor 
of  safety. 

Condensing  Tunnels  Pass  Through  Site 
There  are  two  concrete  condensing-water  tunnels  in  the 
station,  both  of  which  pass  through  the  area  occupied  by 
No.  3  foundation,  as  shown  in  Fig.  2.  The  easterly  one 
consists  of  a  condensing  inlet  and  a  discharge  tunnel ;  the 
other  tunnel  is  for  inlet  water  only  and  extends  some  24 
ft.  below  the  surface  of  the  basement  floor,  hereafter  re- 
ferred to  as  datum.  In  the  first  case  the  discharge  tun- 
nel is  over  the  inlet  tunnel,  each  of  them  of  horseshoe 
shape  8  ft.  wide  by  8  ft.  deep.  This  structure  was  not 
strong  enough  to  carry  the  load  of  the  turbine  foundation 
and  machine;  it  therefore  was  necessary  to  build  the  foun- 
dation independent  of  the  tunnel  structure. 

The  westerly  tunnel,  built  in  1912,  is  of  reinforeed- 
concrete  construction  lined  with  cast-iron  plates.  It  is 
on  good  bottom,  so  that  there  was  no  danger  in  placing 
some  additional  weight  on  the  concrete  wall. 

Eeferring  to  the  cross-section,  shown  in  Fig.  2,  it  will 
be  seen  that  the  structural  design  adopted  consists  of  a 
pair  of  cantilever  girders  resting  on  a  fulcrum  of  three 
girders  supported  by  sectional  tubular-steel  piles  filled 
with  concrete.  The  cantilever  girders  carry  in  turn  the 
middle  columns  of  the  turbine  foundation  at  one  end  just 
beyond  the  fulcrum,  and  at  the  other  end  the  two  columns 
under  the  steam  end  of  the  turbine.  The  same  girders 
support  the  condenser,  as  shown  in  Fig.  2.  The  columns 
supporting  the  outboard  end  of  the  generator  are  entirely 
independent  of  the  rest  of  the  foundation,  because  of  its 
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!)ciiig  impossible  to  carry  the  foundation  over  tlic 
discliarge-tunncl  stnu-ture.  In  this  ease  it  was  unneces- 
sary to  put  in  adflitional  substructure,  as  there  wei-e  jjood 
wooden  piles  in  place;  furthermore,  the  soil  was  suflicient 
to  carry  the  load  of  IVl;  tons  per  sq.ft.,  even  had  tlie  piles 
not  existed. 

CuTTiXG  Out  Existing  Coxc  i!i;tk  Foundation 
In  constructing^  the  foundation  the  first  work  to  be  done 
was  to  clear  away  and  cut  out  all  the  mass  concrete  previ- 
ously  installed   for   No.    3   foundation.      The   mix   was 
1:3:5  (gravel). 

The  method  consisted  of  drilling  rows  of  holes  (!  in. 
apart  to  the  depth  desired,  using  air  and  steam  drills, 
and  then  breaking  off  in  shelves  with  plug  and  feathers. 
The  concrete,  while  hard  and  homogeneous,  was  very  dif- 
ficult to  excavate.  Instead  of  coming  away  in  blocks,  it 
shaled  off  in  3-  or  4-in.  layers,  and  in  no  case  were  the 
pieces  as  large  as  one-man  stone.  This  fact  rendered  the 
progress  of  the  work  very  slow,  and  the  cost  of  excavation 
ran  up  to  an  almost  prohibitive  figure. 

When  excavation  had  been  carried  on  sufficiently  to 
permit  pilodriving,  a  machine  was  brought  into  the  build- 
ing and  set  up  over  the  work,  and  driving  began. 

How  THE  PlLKS  WeRR   TeSTED 

When  a!)out  half  of  the  piles  had  been  driven  to  the 
refusal  stated,  or  work  had  been  stopped  on  them  on  ac- 
count of  obstruction,  it  was  decided  to  concrete  two  piles 
typical  of  existing  conditions  and  test  them  Avith  actual 
load,  so  as  to  be  able  to  judge  the  necessity  of  going 
deeper  with  the  remaining  piles. 

The  piles  were  designed  to  carry  a  load  of  20  tons  each, 
and  it  therefore  was  desired  to  load  them  with  at  least 
30  tons  and  if  no  settlement  occurred,  to  continue  the 
loading  up  to  40  tons.  The  test  rig  used  is  shown  in  Fig. 
3.  It  will  be  seen  from  the  drawing  that  the  platform 
of  I-beams  on  which  the  load  rests  is  supported  on  jacks 
during  the  loading  process.     Provision  is  made  to  back 
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FIG.    2.    FOUNDATION    SUBSTRUCTURE,    SHOWING 
CANTILEVER  GIRDERS  AT   RIGHT 


off  the  jacks  slightly  at  first  for  balancing,  and  afterward 
back  away  Avith  1-in.  or  more  clearance  of  the  blocking  to 
allow  for  possible  .settlement.  This  precaution  prevented 
accident  from  any  shifting  of  the  load. 

licadings  were  taken  with  a  level  on  an  iron  rod  rest- 
ing directly  on  the  pilecap  and  protected  from  the  load 
pigs  by  an  iron  pipe  through  which  it  passed  freely.    To 
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FIG.   3.    GENERAL,  ARRANGEMENT  OP  RIG  FOR  TESTING 
THE  PILES 

the  level  rod  was  secured  a  piece  of  white  paper  on  which 
a  fine  pencil  line  was  drawn  at  the  start  of  each  loading,  so 
that  very  accurate  readings  were  possible. 

The  tables  which  follow  show  the  results  obtained  on 
Piles  11  and  12.  No.  11  pile  had  only  one  section, 
18  ft.  long,  the  driving  having  been  stopped  on  account 
of  the  bottom  of  the  pile  turning  over  against  a  boulder 
or  other  obstruction  and  preventing  the  bucket  from 
going  through.  As  this  pile  was  at  the  outer  edge  of 
the  footing  and  extreme  difficulty  had  been  experienced 
in  driving  it,  it  represented  about  the  worst  condition  of 
any  of  the  piles,  and  a  25-ton  test  was  considered  sufficient. 

No.  12  pile,  on  which  the  other  test  was  made,  was  a 
very  satisfactory  one.  The  pile  had  been  driven  success- 
fully to  a  depth  of  21  ft.  7  in.  below  the  excavation,  or 
34  ft.  7  in.  below  datum,  in  two  sections  of  18  and  5  ft. 
respectively,  and  the  excavated  material  showed  that  it 
was  fully  3  ft.  into  good  sand  bottom. 

After  the  rig  had  been  shifted,  the  second  test  was 
started  at  30  tons.  As  there  was  no  settlement  at  all 
the  load  was  continued  to  35  tons  and  then  as  settlement 
was  inappreciable,  being  only  ^^  in.  in  24  hr.,  the  load 
was  continued  to  40  tons,  resulting  in  the  very  small 
settlement  of  '"/ f.\  in.  In  the  interest  of  experience  and 
I)ecause  the  rig  proved  so  very  practical  the  load  was  run 
up  to  421/2  and  45  tons  with  the  results  shown  in  the 
table.  The  test  on  pile  12  was  so  satisfactory  that  it  was 
felt  that  ample  factor  of  safety  was  provided,  even 
making  allowance  for  the  piles  driven  to  less  than  the 
full  depth. 

The  loading  material  consisted  of  pigs  of  cast  iron, 
each  weighing  about  42  lb.  As  they  were  borrowed  for 
the  purpose  the  tests  were  made  at  very  reasonable  cost. 
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FIGS.    4    TO    5. 


(L,KFT)    METHOD    OF    SUfSFENDING    TEST   LOAD.       (RIGHT)     LEVEIv    liOD    WITH    WHICH 
READINGS    WERE    TAKEN 


From  this  point  the  placing  of  the  piles  was  completed 
e.xpeditiously.  As  soon  as  placed,  they  were  dredged  out 
with  orange-peel  buckets  and  filled  with  concrete.  As 
the  piles  when  driven  contained  water  to  depths  varying 
with  the  condition  of  the  soil  at  the  bottom  of  the  pile, 
the  concrete  had  to  be  placed  with  a  tremie,  precaution 


Date 
Oct.  25,  1914 


TABLE   1.     LOADING  TEST,  PILE  NO.   11 
Load,  Tons      Time  Load  On    Time  Load  OIT 


Settlement 
Down  11/64  in. 
on  cap  when 
first  put  on,  due 
to  compression. 
Up  3/64  in.— 
not  accounted 
for. 


Oct.  26,  1914  25  H;45p.m. 


TABLE  2.     LOADING  TEST,  PILE  NO.  12 

Load,      Time  Time 

Date  Tons  Load   On  Load  Off  Settlement  Remarks 

Oct.  27,  1914     30.0  9:30  a.m.  3:10  p.m.  3/16  in.  due  to  comprcs-    No  settle- 

sion  of  sand  cushion  un-  ment    there- 
der   cap   when   load   was  after, 
first  put  on. 
Oct.  27,  1914     35.0  4:00  p.m.  7:.30  a.m.  1/16     in.      immediately;  No  settle- 

1/32  in.  next  half  hour,  ment    there- 
after. 
Oct.  28,  1914     40.0  8:38  a.m.  4:25  p.m.  5/64  in.  immediately.  No  settle- 

ment   there- 
after. 
Oct.  28,  1914     40.5  4:49  p.m.  7:15  a.m.  1/64  in.  immediately.  No  settle- 

ment   there- 
after. 
Oct.  29,  1911     45.0  8:00  a.m.  8:00  p.m.  1/32     in.      immediately;  No  seitle- 

1/32  in.  next  hjilf-hour;  ment  there- 
1/32  in.  between  12.30  after  to  time 
andl:.30p.m.  of    load    ofj. 

Oct.  29,  1914      Up   1/32  in.   when    load 

went  off. 

Total,  9/32  in.,  ex- 
cept initial  3/16  in. 

first  being  taken  to  place  about  a  foot  of  broken  stone 
in  the  bottom  of  the  j^ile,  and  to  tamp  it  Avell.  After  fill- 
ing, each  pile  was  given  about  five  blows  of  the  driver 
to  settle  it  in  place.  Concrete  was  then  placed  around  the 
pile  tops  to  a  depth  of  about  a  foot  above  them,  and  a 
double  grillage  of  I-beams  was  placed  to  distribute  the 
load  over  the  piles.     The  foundation  concrete  was  then 


brought  up  to  within  2  in.  of  the  bottom  of  the  cantilever 
grillage  girders,  in  readiness  for  the  steelwork. 

It  took  just  one  month  to  place  the  23  piles,  working 
24  hr,  a  day  and  7  days  a  week. 

For  the  foundation  for  the  end  columns,  on  both  the 
east  and  the  west  ends,  the  concrete  M'as  placed  on  a  bed 
of  broken  stone,  which  had  been  tamped  solidly  to  a 
depth  of  1  ft.  In  one  operation  the  concrete  was  brought 
up  to  a  level  1  in.  below  the  bottom  of  the  grillage  beams. 
The  steel  erection  was  straight  work  and  presented  no 
unusual  difficulties. 


The  Senooast  Fortifications  of  the  United  States  are  de- 
scribed in  the  annual  report  of  the  Chief  of  Engineers.  The 
present  seacoast  defenses  were  planned  by  the  Endicott  Board 
of  1886  and  the  National  Coast  Defense  Board,  of  which  Hon. 
Wm.  H.  Taft  was  president,  which  reported  in  1906.  Forti- 
fications in  accordance  with  the  recommendations  of  these 
boards  have  been  built  at  26  different  seaports;  in  addition, 
work  is  in  progress  on  coast  defenses  at  Los  Angeles,  and 
batteries  are  shortly  to  be  built  at  the  entrance  to  Chesa- 
peake Bay.  The  total  amount  appropriated  to  date  for  build- 
ing gun  and  mortar  batteries  is  a  little  less  than  $30,000,000, 
and  a  little  over  $1,000,000  has  been  appropriated  for  modern- 
izing some  of  the  older  batteries.  Additional  expenditures 
for  fire  control  at  fortifications,  electrical  installations,  search- 
lights, preservation  and  repair  of  fortifications,  seawalls  and 
embankments,  and  the  purchase  of  sites  for  fortifications 
amount  to  about  $15,000,000  additional.  The  Chief  of  Engineers 
says:  "When  designed  and  constructed,  our  seacoast  batteries 
were  thoroughly  modern  and  fully  adequate  for  the  purpose 
for  which  they  were  intended;  but  the  work  of  battery  con- 
struction has  in  the  past  few  years  been  allowed  to  prac- 
tically cease  and  has  not  kept  pace  with  the  recent  progress 
in  naval  development.  Unless  our  fortifications  are  to  become 
obsolete,  changes  in  any  of  the  elements  of  naval  defense 
must  be  met  by  corresponding"  changes  in  seacoast  batteries, 
.nnd  these  changes  must  in  most  cases  consist  in  the  con- 
truction  of  absolutely  new  batteries  in  new  locations.  If 
the  guns  mounted  in  the  older  batteries  had  been  of  longer 
range,  the  locations  of  the  batteries  would  in  many  cases 
have  been  different." 
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R.eairaforcedl°Coim<siret©  CosaH  Pfleff- 
for  FeimEasyIlvaiiaa§\  IRoR, 

In  the  construction  of  its  new  coal  pier  at  Canton 
wharves,  Baltimore,  Md.,  the  Pennsylvania  It.ll.  is  utiliz- 
ing a  t\i)c  of  rein  forced-concrete  pier  that  showed  a 
notable  saving  over  the  timber  and  earth-fill  design  first 
proposed.  The  pier,  which  is  to  be  6G  ft.  wide  and  943 
ft.  long,  is  to  be  equipped  witli  the  most  modern  coal- 
handling  machinery.  The  usual  barney  cars  propel  the 
coal  cars  up  an  incline  to  a  car  dumper  that  empties  the 
cars  into  a  hopper,  from  which  small  cai's  deliver  the  coal 
through  conveyors  into  tlie  holds  of  vessels  lying  along- 
side the  pier.  The  plant  provides  facilities  for  loading 
20,000  tons  of  coal  per  day  to  vessels  and  is  to  be  ap- 
proached through  a  yard  with  a  capacity  of  1,000  cars. 

As  at  first  designed,  the  pier  consisted  of  a  substructure 
of  timber  piles  carrying  a  timber  floor  on  which  were 
to  be  an  earth-fill  about  4  ft.  deep  and  four  longitudinal 
concrete  stringers  to  carry  the  steelwork  of  the  super- 
structure. A  section  through  this  pier  is  shown  in  the 
upper  part  of  the  accomj)anying  drawing.     As  an  im- 


TAHLE  1.    WEIGHT  OF  TIMBER-FLOORED,   EARTH- 
FILLED   I'lER   (FIG.   1) 

Tons 

686,000  ft.  b.in.  yeHow-plne  wet  timber  at  4  >^  lb 1.543 

3,530  cu.yd.  concrete  at  3,900  lb 6  883 

Reinforcing  steel   '19 

5,630  cu.yd.   earth-flll   at   3,000   lb.!!!!!'.'.!!!!!]!!!;!;!!!      844.") 
Bolts  and  cast-iron  washers '  34 


Total   ic,924 

TABLE   2.    REINFORCED-CONCRETE   PIER 

Tons 

5,960  cu.yd.  concrete  at  3,900  lb..  .  .  11  622 

Reinforcing    steel     !  ;  ;    ;  ;  'ujj 

Bolts  and  washers !!!!!!!!!!!!!!!!!!!!!!!!!  2 

50,000  ft.  b.m.  timber  waling  strips!  etc.,'  at    I   lb. !  !  ! !  !  !  100 
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Total    WMi 

The  difference  of  over  5,000  tons  in  the  weight  of  a 
dock  is  illustrated  in  the  comparative  number  of  piles 
required— for  the  timber  dock,  4,332 ;  for  the  reinforced- 
concrcte  dock,  over  1,300  less  piles,  or  3,084. 

The  coal  pier  is  being  built  by  the  Pennsylvania  K.P., 
Alexander  Shand,  Chief  Engineer.  The  Cleveland  Dock 
Engineering  Co.,  Cleveland,  Ohio,  designed  the  pier  sub- 
structure, which  is  being  built  by  the  Arthur  McMuUcn 
Co.,  of  New  York.    The  dredging  has  been  done  by  the 
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Proposed  Timber   and    Ear+h    Fill    Design 
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66-0' 
Ouf  -h  Ou^  of  C(?ncre-fs 

ReirrForced-Concre+e    Design    being    Built 

PROPOSED  AND  ACCEPTED  CROSS-SECTIONS  OF  COAL  PIER  FOR  PENNSYLVANIA  R.R.  AT  CANTON,  MD. 


provemeiit  on  this  design,  the  com])any  later  adopted  the 
one  shown  in  the  lower  part  of  the  drawing,  which  is 
now  being  executed. 

The  adopted  design  is  entirely  of  concrete  above  low 
water.  It  consists  of  four  longitudinal  massive  concrete 
stringers  carried  on  timber-pile  bents  (with  inclined 
piles,  as  shown)  and  carrying  a  reinforced-concrete  iloor 
made  up  of  transverse  beams  12  ft.  6  in.  c.  to  c.,  with 
an  integi-al  10i/.-in.  floor.  The  superstnicture  reactions 
lome  above  the  stringers. 

To  show  the  actual  saving  in  weight  of  the  rein  forced- 
concrete  pier  over  a  timber-floor  earth-fill,  the  quantities 
in  the  accompanying  tables,  taken  from  the  engineers' 
figures,  are  of  interest. 


!Maryland  Dredging  and  Contracting  Co.,  of  Baltimore, 

!Md.,  and   the   .superstructure   will   be   furnished   by   the 

!Mead-!Morrison  !Manuf'acturing  Co.,  of  Chicago. 

W. 
Electric  Cookins  nn<l  Heatinji;  are  being  stimulated  by  the 
Potomac  Electric  Power  Co.,  of  Washington,  D.  C,  which  has 
made  a  radical  reduction  in  the  rates  covering  current  used 
for  such  purposes.  The  rates,  effective  Dec.  25,  1915,  are  10c. 
per  kw.-hr.  for  the  first  10  kw.-hr.  used  each  month,  then 
3c.  for  the  remaining  current  used  during  the  month.  In 
order  to  separate  the  current  used  for  heating  and  cooking 
from  that  which  may  be  used  for  lighting,  ,a  separate  meter 
will  be  installed  for  each  user,  the  minimum  charge  for  such 
meter  being  $1  per  month  unless  there  is  a  lighting  meter  on 
the  same  premises,  in  which  case  the  charge  is  50c.  It  is 
estimated  by  the  company  that  the  charge  to  the  consumer 
will  be  practically  the  same  as  the  charge  for  gas  for  corres- 
ponding   service. 
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Oilimg  Illiimoas  Eartllh  Roads 

Tlu'  ('I'lHioiiiii  ;il  iiiMinlriiaiicc  of  >^ihh\  (';ii'|1i  roads  ill 
tlu>  lilack-soil  (lisli'i.'l  ^<\^  llliiniis  is  n  sihmkiIIv  dilliciilt, 
pmbloni,  an  I'lTcctivr  suIiiIhmi  oI'  wliirh  .sccnis  to  lie  the 
oiliiii;  (if  such  roads.  Oiled  cailii  roads  lia\c  liccii  used 
in  Iroquois  (\niiily  with  ^ood  icsiills,  altiioiif^li  the  cll'cct 
of  tlu-  winter  is  yet  to  lie  seen.  Several  towiisliips  last 
siiiimier  oiled  an  a;j;^re>^ate  of  alioiit  'ZO  mi.  of  I'oads  in 
tile  liea\_v  Itlaek-soil  distriets,  no  work  lieiiij,^  done  on 
llie  sand  roads.  In  a  paper  |iresciiti'd  at  tlic  animal 
llU'i'tiiifj  of  llie  Illiiinis  Sniiely  of  iMi^iiieers  and  Sur- 
veyors by  l')iiijainiii  .loi'dan,  eniiiih'  superiiileiidiiil  of 
ln,i,diways,  it  is  staird  that  even  in  the  wettest  weather, 
when  other  roads  \\<Te  almost  iiiipassahle  I'or  machines, 
these  oiled  roads  were  practically  as  ^ood  as  asphalt 
pavinj,'. 

One  townsliip  used  for  8  mi.  of  road  three  tank  cars 
of  oil  (;50,1  11  fral.),  costing  $82!),  which  was  ])aid  for 
out  of  the  township-road  fund.  Fari-.iers  donated  teams 
to  distribute  the  oil,  so  that  the  8  mi.  cost  little  over 
$100  ])er  mi.  The  result  is  that  throe  townships  will 
vote  on  a  proposition  to  levy  a  special  tax  of  40  to  HOc. 
per  $100  for  a  j)eriod  of  li\('  years,  to  lie  expended  in 
oiling  the  roads.  The  vote  is  to  be  taken  in  April,  so 
that  the  peojile  will  be  able  to  see  how  the  present  oiled 
roads  stand  the  winter  service. 

Each  of  these  townships  is  supplied  with  tractors,  road 
graders,  etc.,  and  one  has  purchased  a  1,000-gal.  oil  dis- 
tributor. The  plan  is  to  cooperate  so  that  when  one 
township  receives  a  shipment  of  oil,  it  will  have  the  use 
of  the  entire  plant  of  the  three  townships  for  unloading 
the  tank  cars  rapidly  and  distributing  the  oil  economi- 
cally. 

In  another  paper  on  the  same  subject,  presented  at  the 
meeting  by  B.  H.  Piepmeier,  maintenance  engineer  of 
the  Illinois  State  Highway  Department,  it  was  pointed 
out  that  the  main  purpose  of  oiling  earth  roads  is  to 
suppress  the  dust  and  aid  in  maintaining  a  smooth  and 
waterj)roof  surface.  The  oiling  does  not  make  a  perma- 
nent road,  but  the  average  user  of  earth  roads  is  willing 
to  bear  three  or  four  months  of  bad  roads  during  the 
winter  if  he  has  assurance  of  reasonably  good  roads  for 
the  remainder  of  the  year.  Some  people  think  that  after 
a  road  has  been  oiled  systematically  for  a  number  of 
years  the  surface  will  become  saturated  and  no  further 
oiling  will  be  necessary.  Examination  of  streets  and 
roads  that  have  been  oiled  annually  for  ten  years  shows 
that  this  idea  is  erroneous,  and  taxpayers  should  be 
warned  against  such  expectations.  While  a  little  less 
oil  may  be  required  after  several  years'  treatment,  the 
oiling  cannot  be  eliminated  if  a  good  road  is  to  be 
maintained. 

There  are,  however,  many  earth  roads  that  can  be 
maintained  effectively  by  the  intelligent  use  of  oil  and 
the  road  drag.  It  must  not  he  expected  that  this  treat- 
ment of  a  main  road  will  make  it  satisfactory  for  heavy 
traffic.  The  surface  should  be  properly  graded,  drained 
and  rolled  before  oiling,  but  this  work  should  not  be 
charged  to  the  cost  of  oiling.  It  is  better  to  oil  on  a 
wet  surface  than  on  a  dusty  surface,  but  the  road  should 
not  be  so  wet  that  the  wheels  of  the  distributor  cart  will 
pick  up  mud. 

For  the  first  application  i/^  gal.  of  oil  per  square  yard 
may  be  required,  or  14  gal.  if  the  road  has  been  oiled 


hel'oic.      jl    is  heller  to  apply  small  (piaiililies   rre(|iieiitly 

than   to  make  one  hea\y  applnal  loii,  and  01 f  the  best 

roaiU  of  liiis  Lind  was  |rc;i|((|  rmir  limes  during  the 
sninmer  at  the  rate  of  '/«  gal.  per  s(|.yd.  for  each  treat- 
ment. Dragging  an  oiled  road  is  absolutely  necessary 
for  inaintaining  it  in  good  condition. 

A  light  application  of  sand  is  a  justiliahle  expense  for 
a  majority  of  oiled  earth  roads.  It  retains  the  oil  and 
assists  in  jireventing  wear  and  keeping  down  Ww.  dust. 
It  may  be  applied  by  shoveling  from  a  wagon  or  by  a 
distributing  apparatus,  in  the  jiroportion  of  1  cu.yd.  of 
sand   to  cai'li    I  ."lO  s(|.\'d.  ol'  road. 

Hovel  Ws^tier^Tu'eatimeirat  Plaiat 
att  Hisscelsios'  SprncagSs  Mo. 

The  water-sup])ly  of  Excelsior  Springs,  Mo.,  is  obtained 
from  driven  wells  in  bottom  lands  of  the  Missouri  Kiver 
at  iMiltondale,  about  7  mi.  from  the  city.  The  city 
contains  about  5,000  i)ermanent  residents  and  some  3,000 
transients  per  year.  There  are  720  service  connections, 
all  metered. 

The  water  from  the  wells  contains  a  considerable 
amount  of  iron  and  at  times  is  highly  colored  and  bad 
tasting.  An  analysis  shows  10.7  p.p.m.  of  iron,  72.8 
]>arts  of  carbon  dioxide  and  an  alkalinity  of  365  yjarts. 
The  extraordinary  amount  of  CO^  is  noticeable  in  the 
eifect  on  lead  fixtures  and  plumbing. 

To  eliminate  these  objectionable  features,  the  Excel- 
sior  Water,   Gas  and   Electric   Co.    (S.   W.   Henderson, 


FIG.    1.    CROSS-SECTION,    SHOWING    TYPE    OF   WATER 
AERATOR,   EXCELSIOR  SPRINGS,   MO. 

The  pans  are  fiUefl  with  coke.  The  water  flows  over  the 
sides  of  each  pan.  The  vertical  drops  are  1.9  ft.  from  the  first 
and  2.3  ft.  from  the  bottom  set  of  pans  and  the  pans  are  20  ft. 
long.  The  drawing  here  reproduced  is  a  section  of  an  aerator 
built  at  Emporia,  Kan.,  but  the  cross-sectional  dimensions  of 
the  two  plants  are  substantially  the  same,  except  that  the 
vertical  drops  in  the  Emporia  plant  are  1.2.5  ft.  instead  of  as 
stated  above  for  the  Excelsior  Springs  plant 

vice-president  and  general  manager)  employed  the  firm 
of  Black  &  Veatch,  consulting  engineers,  Kansas  City, 
Mo.,  to  design  and  supervise  the  construction  of  the  ap- 
paratus described  in  this  article.  The  plant,  which  was 
completed  and  tested  in  August,  1915,  consists  of  an 
aerating  tower  of  unusual  design,  settling  basins,  mixing 
chambers,  mechanical  filters  and  a  clear-water  storage 
well,  from  which  the  water  is  pumped  into  the  city  mains. 
The  capacity  of  the  filter  plant  is  1,000,000  gal.  daily. 
An  analysis  of  the  raw  water  collected  on  Aug.  30, 
1915,  by  P.  M.  Veatch  was  as  follow,s,  the  quantities 
being  parts  per  million :  Total  solids,  527 ;  SiO.>,  3 ; 
Fe2  03  +  Al203,  56.6;  Ca,  101.2;  Mg,  16.82;  Na+K, 
6.2;  CI,  8;  SO^,  trace;  HCO3,  420. 
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The  water  is  colorless  wlicn  first  primped  from  the 
o-round,  but  becomes  a  yellowish  red  on  exposure  to  tlu; 
air.  The  aerator  (Figs.  1  and  3)  is  the  most  interesting,^ 
feature  of  the  plant.  After  being  aerated,  the  water  passes 
through  a  concrete  flume  to  the  mixing  chamber,  where 
milk  of  lime  is  added.  The  water  then  goes  to  two 
settling  basins  (Fig.  3),  either  one  or  botli  of  whicli  mity 
be  used. 

Results  ok  Tests  oe  Otekatiom 

The  accompanying  table  gives  the  results  of  tests  made 
in  the  latter  ])art  of  August  by  C.  C.  Young,  chemist  of 
tlie  Kansas  State  Water  Survey  Laboratory ;  F.  K.  Ilesser, 
assistant  engineer,  Kansas  State  Board  of  Health;  and 
F.  M.  Veatch,  of  Black  &  Veatch.  The  tests  were  made 
after  the  plant  had  l)een  in  operation  about  10  days.  What 
follows  is  based  on  a  rcjxjrt  of  these  tests. 

The  water  had  a  cloiuly  yellow  appearance  after  the 
addition  of  the  lime.  All  color  was  removed  by  the  filters. 
No  floe  was  observable  in  the  basins  or  on  the  filters. 
The  raw  water  had  a  carbon  dioxide  content  of  85  p.p.m. 
After  passing  the  aerator  this  was  reduced  to  27  p.p.m., 
and  after  the  lime  treatment  on  reaching  the  end  of  basin 
No.  2  the  CO2  had  been  reduced  to  19  p.p.m.  In  the 
filtered  water  it  was  11  p.p.m. 

There  was  no  increase  in  bicarbonate  alkalinity  by  the 
addition  of  the  lime.     This  was  an  unusual  condition  in 


FIG.    2.     VIi:W    OF 
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SO  in  this  respect  the  aerator  is  giving  entire  satisfaction. 
The  determinations  (in  the  talde)  showing  100  and  103% 
dissolved  oxygen  are  probably  due  to  the  presence  of 
algifi,  wliich  were  growing  in  the  reservoir.  The  average 
reduction  of  carbon  dioxide  by  the  aerator  was  59%  of 
the  total,  of  which  24%  was  removed  in  flowing  over  the 
first  pan,  6.27%  by  the  second,  3.9%  by  the  third,  16.7% 
by  the  fourth  pan  and  8.1%  by  the  fall  into  the  collector. 
Under  ordinary  weather  conditions  this  leaves  about 
30  p.p.m.  of  CO2  in  the  water,  which  is  suflacient  to 
prevent  a  large  part  of  the  iron  from  precipitating.  At 
the  beginning  of  the  tests  sufficient  lime  was  not  added 
to  neutralize  the  CO,,  which  accounts  for  the  fact  that 


REDUCTION  OF  IRON  AND  CARBON  DIOXIDE  BY  WATER-TREATMENT  PLANT,  EXCELSIOR  SPRINGS,  MO. 
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view  of  the  fact  that  as  much  as  7.9  gr.  of  lime  per 
gallon  was  used  in  some  of  the  tests.  Tlie  normal  car- 
bonates (CO:,)  clifl  not  appear,  and  the  bicarbonate  alka- 
linity was  reduced  100  p.p.m.  while  the  23.5  p.p.m.  of 
CO2  was  being  neutralized.  Apparently  the  series  of 
reactions  2  CO,,  +  Ca(OH),  =  Ca(HCO,),  and  Ca 
(HCO,,)^  +  Ca(0H)2  =  2"CaC03  +  H.O' was  not 
followed  at  any  time  during  the  tests. 

Af'TION  OF  THE  AiiRATING  DeVICE 

The  raw  water  contained  approximately  10  p.p.m.  of 
iron,  which  after  tlio  addition  of  tlie  lime  was  reduced 
to  2  p.p.m.  and  after  filtering  to  0.2  p.p.m.  The  total 
amount  of  iron  reduction  guaranteed  was  0.5  p.p.m.  The 
iron  is  in  the  water  in  solution  in  an  unoxidized  state 
and  will  not  precipitate  until  oxidized  and  until  the 
greater  part  of  the  carbon  dioxide  has  been  removed. 
The  twofold  object  of  the  aerator  is  therefore  to  oxidize 
the  iron  and  to  allow  the  carbon  dioxide  to  escape. 

Under  ordinary  climatic  conditions  the  water  becomes 
saturated  witli  oxygen  by  the  time  it  reaches  the  collector, 


some  of  the  iron  was  carried  over  into  tlie  filters.  After 
the  preliminary  tests  were  made,  the  second  basin  was 
cut  out  to  increase  the  rate  of  flow,  and  tlie  amount  of 
lime  was  increased. 

The  cfl'ects  of  increasing  the  lime  from  1.1  to  3  gr. 
])er  gal.  were  that  the  flocculcnt  i)recipitate  of  iron  hy- 
droxide and  calcium  carbonate  appeared  at  once  in  the 
mixing  chambers;  the  deposition  of  the  precipitate  took 
place  largely  in  the  first  bay  of  the  settling  basin,  and 
at  the  end  of  5  hr.  the  remainder  of  the  basin  was  prac- 
tically clear  and  the  water  on  the  filters  had  only  a 
very  slight  turbidity.  The  carbon  dioxide  in  the  water 
on  the  filters  was  reduced  to  11  p.p.m.  and  the  iron  to 
0.2  p.p.m.  The  filtered  water  contained  less  than  0.1 
p.p.m.  of  iron. 

The  tests  were  continued  with  6  and  with  7.8  gr.  of 
lime  per  gallon,  in  the  hope  of  efl;ecting  a  complete  re- 
moval of  the  CO,,  but  without  success.  In  accordance 
with  the  recommendation  of  !Mr.  Young  the  aerator  has 
since  been  oiserated  with  the  first  three  pans  filled  with 
Connells\ille  egg  coke.    The  lime  dose  is  2.6  gr.  per  gal. 
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FIGS.   1    AND   L".     l.IKT  SI'AN    HUNC.    li\   CHAINS;    AKKANSAS   IMNIOIt    HI !  1 1  >(  i  i:,    I'lNI-;    HI.l'I'K,    AUK. 
By  -shifUiiK  towci-s  any  span  can  be  made  the  lilt  span   tii  .suit   cliannel    location 
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t'^YXOPSIS — Chains  used  in  place  of  wire  ropes 
to  suspend  !239-ft.  vertical-lift  span  across  Arkansas 
River.  "Folding"  counterweight  to  balance  the 
chains  is  another  new  feature.  Va.rioii.<i  details  of 
novel  design  slioirn  hij  drawings. 

Hung  by  chains  instead  of  by  ropes,  the  lift  span  of  a 
now  county  bridge  across  tlie  Arkansas  liivcr  at  Pine  Bluff, 
Ark.,  represents  a  new  departure  in  draw-bridges.  Vari- 
ous other  features  of  the  lift  span  are  original.  The  engi- 
neers, Hedrick  &  Cochrane,  of  Kansas  City,  boldly  dis- 
regarded precedent  in  many  ways,  not  merely  in  the  ma- 
chinery, but  also  in  the  structure.  The  two  wagonways, 
for  example,  are  placed  on  long  brackets  outside  the 
trusses,  the  deck  between  trusses  being  used  for  electric- 
raihvay  tracks. 

The  main  low-water  width  of  the  river  is  nearly  2,000 
ft.  The  channel  may  shift  to  any  position  in  this  distance, 
as  happened  at  the  near-by  Cotton  Belt  bridge,  which 
now  has  two  swing-spans,  one  near  each  bank,  the  channel 
having  shifted  from  one  bank  to  the  other.  To  provide  for 
such  a  contingency  the  county  bridge  is  so  arranged  that 
any  one  of  its  spans  may  be  made  the  drawspan.  The  use 
of  a  vertical-lift  span  enabled  this  plan  to  be  carried  out 
easily;  lift  mechanism  and  tower  are  so  built  that  they 
can  be  shifted  to  any  one  of  the  channel  spans,  and  thus 
any  span — six  are  of  equal  span-length — may  be  converted 
into  the  lift  span.  This  expedient  has  been  used  before 
and  is  known  to  involve  but  little  extra  cost. 

The  lift  span  is  hung  from  steel  chains  instead  of  fi-om 
ropes.  Also,  instead  of  a  lifting  cable  a  lifting  chain 
running  over  sprockets  is  used. 

The  great  weight  of  the  counterweiglit  chains  making 
it  important  to  compensate  for  change  of  balance  due  to 
shifting  of  the  chain  weight  as  the  span  rises,  an  expanding 
counterweight  was  used  as  an  auxiliary  to  the  main  coun- 
terweight. It  is  picked  up  by  the  main  counterweight 
as  the  span  goes  down,  and  released  as  the  span  goes  up. 


The  six  channel  spans  arc  each  239  ft.  4  in.  long,  cen- 
ter to  center  of  end  pins.  These,  as  well  as  a  north- 
approach  span  of  149  ft.  7  in.,  are  oF  full  riveted  type,  with 
29  ft.  11  in.  uniform  panel  length.  The  channel  spans 
allow  for  a  clear  opening  of  225  ft.  The  one  adjoining 
the  short  span  is  the  present  lift  span. 

The  piers  were  all  sunk  by  pneumatic  caissons  to  70  ft. 
below  low  water,  bringing  up  on  sand  and  coarse  gravel. 

Bronze-Bushed  Pin-and-Link  Suspension  Chains 

In  the  cable  counterweight  arrangement  used  in  other 
bridges,  a  series  of  wire  ropes  at  each  of  the  four  corners 
of  the  span  is  attached  in  successive  pairs  of  ropes  by 
means  of  sockets  to  a  number  of  superimposed  equalizer 
levers,  which  gradually  bring  the  pull  of  a  number  of 
ropes  to  a  single  point  of  attachment.  By  using  link  chains 
in  the  present  bridge  the  complication  of  multiple  equal- 
izers is  avoided. 

The  chains  consist  alternately  of  four  and  five  links, 
all  of  them  steel  forgings,  joined  by  3i/2-in.  pins  (Fig.  4). 
Provision  for  the  turning  of  links  on  pins  was  made  in 
alternate  links  only,  the  intermediate  links  being  made 
narrow  (with  higher  pin  pressure)  to  save  width  of 
chain  and  therefore  length  of  pin.  The  wide  links,  which 
turn  on  the  pins,  are  fitted  with  phosphor-bronze  bush- 
ings to  reduce  friction  (see  Fig.  4)  ;  the  Ijearing  pressure 
is  6,000  lb.  per  sq.in.  projected  area.  The  nonrotatal)le 
links  are  narrow  and  give  a  pin  pressure  nearly  three 
times  as  great.  To  hold  the  pins  from  turning  in  these 
links  there  is  a  li/4-in.  diametral  hole  at  each  end  of  the 
pin  just  outside  the  outer  link,  and  a  keeper  or  key  bar 
passed  through  this  hole  is  bolted  to  the  link  by  a  %- 
in.  bolt. 

No  provision  was  made  for  lubrication.  It  was  thought 
that,  the  motion  being  so  slow  and  so  infrequent,  lubrica- 
tion would  not  be  necessary. 

When  the  span  was  put  in  operation,  many  of  the  key 
bars  l^ent  and  some  of  them  broke,  showing  that  the  wide 
phosphor-bronze  bearings  gripped  the  pin  more  tightly 
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tlian  the  thin  iiiibushcd  'Mixed"  links.  N'ictor  JI.  Coch-  taken  apart  and  built  together  easily  when  changing  to 
rane,  of  the  considting  engineers,  says  I  hat  the  cause  has      some  oilier  s])an  as  lift  span. 

not  been  definitely   determined,   l)ul  that   it   is   l)elieved  'Hw  shifting  weight  of   the  counterweight   chains   is 

tliat  tlie  bronze  bushings  had  been  inaeliined  to  a  tiglitei'  balanced  by  a  set  of  expanding  counterweights  (Fig.  4) 
fit  on  the  ])in  tlian  the  pin  links.  A  contributing  factor  made  of  cast-iron  disks  hung  in  a  loose  string  from  the 
in  the  trouble  may  liave  been  temperature  expansion,  as  top  of  the  tower  in  such  arrangement  that^  the  main 
most  of  the  lr()ul)](>  developed  on  the  approach  of  warm      counterweight  picks  the  weiglits  up  one  l)y  one  as  the 

span  goes  down,  and  thus  constantly  increases  the 
?i^4y?!^"_,     s"Pf-  counterwcighting  as  the  amount  of  chain  on  the 

^    ,  channel  side  of  the  tower  increases  in  the  descent 

of  the  s])an.  The  disks  are  each  3  ft.  5  in.  in 
diameter  and  21/4  in.  thick,  hung  by  two  1%-in. 
bolts  passing  through  lugs  at  diametrically  oppo- 
site points.  Successive  disks  have  their  suspension 
)olts  in  successively  different  angular  position,  so 
that  the  bolts  do  not  interfere  when  the  counter- 
weight folds  up.  In  the  expanded  position  the 
disks  are  1  ft.  apart  in  the  clear.  The  engineers 
lad  in  mind  the  possibility  of  producing  excess 

,l"TurnedBoM- 
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FIG.    3.     PINE    BLUFF    BRIDGE    OVER    ARKANSAS    RIVER 
General   elevation   and    section;    bearing    casting   at   enrl    pin;   guide  roller.s  and   traction   lock   of  lift 


weather;  the  greater  expansion  of  bronze  than  of  steel 
may  have  helped  to  cause  the  bushings  to  seize  on  the 
pin. 

For  temporarv  rejiair,  the  bent  w  l)n)ken  key  bars  were 
removed  and  simple  bolts  put  in  their  places  to  act  as 
cotters  and  keep  the  links  on  the  ])ins,  irrespective  of 
which  set  of  links  rotated.  Subsecpiently,  harder  key 
bars  were  put  in  than  the  original  medium-steel  keys. 

The  main  counterweights  of  the  bridge  arc  of  concrete — 
precast  ])locks  supported  in  a  steel  frame.  These  coun- 
terweights are  detailed  in  such  a  way  that  they  can  be 


compensation  in  this  folding  arrangement,  by  making 
tlie  disks  slightly  heavier;  such  overbalance  would  help 
in  starting  the  span  from  rest  and  in  checking  it  at  the 
end  of  its  travel.  This  arrangement  was  not  used,  how- 
ever, but  the  expanding  counterweight  was  proportioned 
to  balance  the  chain  weight  exactly. 

Two  vertically  arranged  sprocket  chains  along  each 
tower  post,  eight  in  all,  fitted  with  equalizers  and  having 
adjustment  to  regulate  the  tension,  furnish  the  means  for 
moving  the  span  u]i  or  down  (Fig.  7).  Just  above  the 
top  chord  of  the  lift  span  each  pair  of  sprocket  chains  is 
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lOxpansion  shoe,  with  spriiifrs  for  lift  span 
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l()(i|i('(l  liiiik  lowiinl  inii!s|i;in  liclwccn  Iwo  pairK  of  idler 
spnukt'ls  1111(1  lU'oiinil  ilriviiifj;  spi'ockL'lH.  'i'lur  latlci'  arc 
operated  liy  a  motor  tiiroiii,di  geariii},'.  One  motor  at  each 
end  ol'  the  span  drives  the  two  sets  of  spi-oelvets.  A  lonj;]- 
tudinal  shal't  eonnectinf,'  tin;  {fearinj,'  at  the  two  emis  of 
lh(>  span  insiirrs  ('(inality  of  iiiolioii  at  the  two  ends,  it 
also  provides  a;,Minst  failure  of  one  of  tho  motors,  each  mo- 
tor heinj^  capahle  of  operating  the  span  alone.  The  hand- 
operatinj,'  eaj)stau  is  attached  to  the  lonj^itudinal  shaft 
at  midspan. 

The  motors  arc  1,200-volt  d.-c.  motors,  operated  by 
fiOO-volt  cairi'cnt.  It  was  intended  to  operate  them  from 
the  current  of  the  proposed  eleetrie  railway,  hut  as  the 
railway  was  not  huilt  they  liad  to  be  supplied  by  a  2,300- 
volt  a.-c.  transmission  line.  The  only  available  motor- 
generator  set  converted  to  (500  volts,  and  the  motors  are 
operated  at  tliis  pressure,  with  no  particular  difliculty. 
The  rated  power  at  1,200  volts  is  10  lip.  per  motor. 

"\Vi:i)(;k  Lockino  Baiis  at  Ends  of  Si'ax 

A  detail  in  Fig.  4  shows  the  end  locks.  These 
arc  long  bolts  moved  by  rack  and  pinion  through  a  small 
motor.     Tho  upper  side  of  the  locking  bolt  is  beveled   1 
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(Folded)       (fxfendedj 
Coun+erweight 

Sheave,    counterweight    chain    and    folding   counterweight 
for  chains 
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Tower  details 
FIG.    4.     IMPORTANT    DETAILS   OF   PINE    BLUFF   BRIDGE  LIFT  SPAN 
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in.  in  IS  in.,  so  as  (o  force  the  span  down  to  scat  in  case 
it  should  not  be  down. 

The  lift  span  is  guided  by  the  web  and  flanges  of  the 
14-in.  I-section  of  the  tower  posts.  Guide  rollers 
(Fig.  .'5)  attached  to  steel  castings  on  the  longitudinal 
strut  that  continues  the  line  of  the  top  chord  from  the 
hip  to  the  counterweight  hanger  run  in  the  post  chaiuicl- 
ways.  At  one  end  of  the  span  there  are  two  longitudinal 
rollers  10  in.  in  diameter  and  a  transverse  roller  \2y2 
in.  in  diameter,  the  latter  being  beveled  to  suit  the  bevel 
of  the  flange  of  the  I-section.  At  this  end  therefore  the 
span  is  guided  both  longitudinally  and  transversely.  At 
the  opposite  end  the  two  longitudinal  rollers  are  omitted, 
so  that  the  span  is  free  to  expand  and  contract  longitudi- 
nally. 

These  rollers,  however,  do  not  have  to  transfer  the 
traction  stresses  of  braked  trains.  These  are  absorbed  by 
a  tongue-and-notch  engagement  of  castings  riveted  be- 
tween the  gusset  plates  at  the  fixed  end  (Fig.  3). 

For  lateral  centering  and  to  transfer  the  wind  stress 
there  is  at  each  end  of  the  s])an  a  casting  attached  to  the 
end  floorbeam  of  the  lift  span,  so  arranged  that  a  tongue 
on  this  casting  engages  a  recess  in  another  casting  carried 
on  the  steel  frame  attached   to   the  ]iier    (see   Fig.   4). 


I.IFTIN(3    CHAINS    AND    EXPANDING    COUNTER- 
WEIGHT. FROM  MIDDLE  OF  LIFT  SPAN 


FIG.  6.     DRIVE  CHAINS  FOR  RAISING  LIFT  SPAN 

The  rail  joints  are  made  by  a  casting  each  on  span  and 
pier.  The  castings  on  the  lift  span  have  a  y^-in.  sitle 
1  level  to  prevent  striking  the  fixed  rail  as  the  span  comes 
down  to  seat. 

The  shoes  of  all  the  spans  are  designed  to  be  capable 
of  doing  service  as  shoes  for  the  towers.  The  shoes  on 
which  the  towers  are  seated  are  fixed ;  that  is,  they  have 
no  rollers.  All  the  expansion  bearings  of  the  fixed  spans, 
however,  have  rollers.  In  consequence,  castings  are  pro- 
sided  to  be  inserted  in  place  of  the  rollers  to  convert  an 
expansion  bearing  into  a  fixed  bearing  when  it  is  to  carry 
the  tower. 

As  the  rollers  under  the  lift  span  are  free  when  the 
span  is  open,  they  can  become  displaced.  To  prevent  this, 
Ihey  are  held  in  vertical  position  by  a  pair  of  springs 
attached  to  a  tongue  bar  of  the  middle  roller  as  shown 
in  Pig.  4.  The  lateral-centering  bar  used  on  the  other 
shoes,  engaging  grooves  at  midlength  of  the  rollers,  is 
omitted  in  the  case  of  the  lift  sjian.  In  all  other  respects 
the  lift-span  shoes  are  the  same  as  used  with  the  fixed 
spans. 

The  ujijier  pin  casting  of  each  span  is  a  deep  casting 
riveted  between  the  webs  of  the  end  post,  adapted  to  take 
and  transfer  the  large  load  from  the  tower.  This  casting 
is  shown  in  Fig.  3,  and  its  position  in  Fig.  4.  Since  the 
tower  leg  must  carry  the  weight  of  half  the  span  plus  its 
share  of  the  counterweight,  or  double  the  normal  load, 
the  shoes  are  a  little  more  than  twice  as  heavy  as  they 
would  be  in  ordinarv  bridge  service. 


lOli 


J<:W  (i  INKK  IM  N  (i     NKWS 


Vol.  75,  No.  9 


FIG.    7.      DRIVE    CHAIN    AND    GEARING    OF    PINE    BLUFF 
LIFT   SPAN 

The  bridge  was  built  by  the  jMissouri  Valley  Bridge  and 
Iron  Co.,  Leavonvvorth,  Ivan.,  for  whom  the  American 
Bridge  Co.  furnished  the  steel.  Hcdrick  &  Cochrane, 
the  consulting  engineers,  were  represented  in  the  field  jjy 
C.  S.  Eeagan. 


A  H©^yy  C®imc2="(ett©  Fnl© 

By  C.  S.  Howell* 
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Concrete  piles  of  a  new  type  are  being  driven  in 
building  the  foundations  of  the  Manhattan  State  Hospital 
power  house  on  Ward's  Island,  New  York  City.  In 
driving  these  105  precast  piles  to  bedrock  at  depths  vary- 
ing from  13  to  20  ft.  below^  the  footings,  a  follower 
consisting  of  a  pair  of  driving  frames  resting  on  the 
shoulder  of  the  iron  point  of  the  pile  and  extending 
beyond  its  head  was  placed  around  the  pile,  as  shown  in 
Fig.  1. 

The  piles  are  spaced  on  average  centers  of  3  ft.  The 
soil  is  a  very  compact  sandy  clay,  and  many  boulders 
and  smaller  stones  exist  at  various  depths,  mostly  just 
above  bedrock.  Footing  trenches  will  be  excavated  after 
the  piles  have  been  driven,  which  will  involve  from  7  to 
10  ft.  of  additional  penetration  above  the  head  of  each 
pile. 

The  piles  are  16  in.  square,  with  corners  beveled  1  in. 
to  prevent  chi23ping  in  handling.  They  are  made  of 
1:3:4  concrete,  %-in.  crushed  traprock  and  graded  sand 
being  used  for  aggregates.    The  mix  is  made  w'et  to  pour 


inlit  111!'  Inniis.  Casliiig  is  doiu;  in  slacks  tlirce  ti(;rs  in 
iicighl.  ImuIi  pile  has  lour  twisted  hIccI  rods  extendiiif,' 
llic  rull  Iciigtii,  and  '.\  I't.  Ijcyond  the  iiead  I'or  uiiclionigc 
in  I  111'  liiolings.  Tlic  rods  arc  %-  or  %-in.,  accordini; 
In  llic  Icnglli  (if  tlic  pile.  No  tic  wirtw  are  used.  The 
mclliod  of  casting  ])r()vi(les  for  JKilding  tlic  rods  in  correct 
position  while  i)()uriiig. 

After  casting,  (lie  |iil<'s  arc  left  to  season  foi'  four 
weeks  ijelorc  ilri\ing.  I'orms  are  removed  in  IH  hr.  and 
reused.  Casting  ol'  these  i)iles  was  carrie<l  on  from  Nov. 
22,  1915,  to  the  hitler  part  of  Decemhcr.  After  seasoning 
for  two  weeks,  (he  pijes  wei'e  handled  with  the  same 
freedom  that  would  allend  the  handling  of  timber  jjiles. 

The  most  distinctive  feature  aljout  these  piles  is  the 
cast-iron  point,  whicli  is  1!)  in.  square  and  weighs  over 
;iOO  lb.  It  is  hollow,  except  for  four  diagonal  walls,  or 
webs,  through  which  the  reinforcing  hars  are  drawn  and 
lient  back  upon  themselves,  the  bars  being  heated  for  this 
])urpose  in  a  forge  on  the  work.  The  point  has  at  the  top 
a  collar  that  fits  into  one  end  of  the  casting  fonn,  and 
the  rods  are  drawn  through  the  opposite  end  of  the  form, 
having  first  been  anchored  in  the  point. 

The  method  of  driving  involves  a  wide  departure  from 
existing  practice.  Reference  to  the  accompanying  draw- 
ings will  illustrate  this  in  detail.  While  the  practice  of 
driving  by  means  of  an  inclosing  steel  casing  is  not  new, 
it  will  be  noticed  that  this  method  uses  two  frames,  on 
opposite  sides  of  the  pile  and  resting  on  the  iron  point. 
These  are  of  channel  shape  and  have  at  the  bottom  two 
projections  that  fit  into  slots  cast  on  corresponding 
o])posite  sides  of  the  point,  to  hold  them  in  position  upon 
the  extended  part  of  the  point  while  driving.  Earth 
pressure  also  serves  the  same  purpose  as  these  projections 
and  their  corresponding  slots,  after  sufficient  penetration 
is  obtained.  The  object  of  using  two  driving  frames  is 
to  overcome   resistance  against   pulling   them   from  the 


*Chief  Engineer  and  General  Manager,  Giant  Concrete  Pile 
Co.,  37  East  28th  St.,  New  York  City. 


Section    A-A 

FIG.    1.     THE    "GIANT"    CONCRETE    PILE    WITH    DRIVING 
CASING  ATTACHED,  AND  DESIGN  DETAILS  OF  THE  PILE 
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o-rouiul  after  tho  desired  penetration  is  readied  and  (o 
])rovide  suflieient  eartli  I'riction  against  (he  pile  to  jnvvciit 
its  bcin<:^  disturbed  wlien  tho  casing  is  quilled. 

By  tliis  method  of  driving,  tho  reinforcing  rods  are 
made  to  transmit  tlie  resulting  frictional  stress  to  the 
concrete  and  to  distribute  this  stress  over  tlie  full  length 
of  the  i)ile.  A  5,00()-lb.  steam  hammer  (total  weight, 
10,000  lb.),  with  normal  stroke  of  42  in.,  is  used  to  drive 
these  piles.  The  weight  of  the  hammer  rests  directly 
upon  a  steel-bound  oak  block  held  in  a  steel  casting,  to 
which  the  two  driving  frames  are  rigidly  secured  at  the 


'i'bc  cliMrtcr  of  the  City  of  Jiochotcr,  Minn.,  was 
amended  early  in  1915  to  allow  the  city  to  do  its  own 
street  s])rinkling,  charging  to  the  frontage  the  exact  cost 
of  the  work.  The  results  were  descril)ed  by  J.  C.  Utton, 
City  Engineer,  in  a  paper  pn!sented  at  the  annual  meet- 
ing of  tiie  jAlinnesota  Surveyors  and  Engineers  Society 
at  St.  Paul. 

The  district  comprised  5%  mi.  of  paved  streets  and 
4  mi.  of  unpaved  streets.  The  city  had  four  GOO-gal. 
si)rinkliiig  wagons,  and  the  district  was  divided  into  four 


FIG.  2.    A  NUMBER  OF  REINFORCED-CONCRETE  PILES   WITH  CAST-IRON  HKAI 
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top.  The  oak  block  extends  through  the  hammer  base 
and  is  capped  with  a  steel  plate,  to  receive  the  hammer. 

The  driving  frames  are  considerably  longer  than  the 
pile,  the  space  above  the  pile  head  varying  according  to 
the  length  of  the  pile.  At  the  head  of  the  pile  a  wood 
block  may  or  may  not  be  bolted  between  the  frames 
(bored  for  the  reinforcement),  to  take  a  part  of  the  stress 
due  to  earth  friction  on  the  two  jmrtly  exposed  sides  of  the 
pile,  when  the  depth  of  penetration  develops  a  pull  in  the 
rods  in  excess  of  their  safe  tensile  strength.  Thus  far 
such  a  block  has  not  been  used  on  the  hospital  work. 
Since  the  point  is  driven  by  the  frames  and  inasmuch  as 
these  frames  also  relieve  the  pile  of  all  earth  friction, 
except  as  already  noted,  the  pile  is  actually  made  to  occupy 
tiie  displacement  of  the  jjoint,  as  penetration  proceeds,  by 
means  of  the  rods. 

The  first  of  these  piles  was  driven  on  Dec.  30,  lOlT),  to 
a  depth  of  17  ft.,  when  refusal  uiuler  the  last  30  blows 
indicated  bedrock  and  closely  checked  the  preliminary 
borings.  The  pile  was  driven  in  13  min.,  290  blows  being 
required.  The  rapid  penetration,  though  it  proceeded 
in  constantly  decreasing  increments,  was  due  to  the  weight 
of  the  driving  apparatus,  there  being  over  22,000  lb.  in 
movement.  The  second  pile  was  driven  G  in.  deeper  and 
required  33G  blows  and  15  min.  The  piles  were  not 
damaged  in  any  manner  in  driving,  there  being  no 
chipping  or  indication  of  cracks. 


sections  to  equalize  the  travel  of  the  teams,  which  aver- 
aged about  141/^  mi.  daily.  The  paved  streets  were 
sprinkled  four  times  daily  and  twice  on  Sunday,  and  the 
others  were  sprinkled  twice  daily  and  once  on  Sunday. 
The  teams  were  hired  at  $110  per  month,  and  water  was 
supplied  by  the  local  company  at  Ic.  per  100  gal.  of 
water,  each  tank  being  equipped  with  a  meter. 

The  sprinkling  season  covered  six  months.  Under  the 
charter  the  cost  of  sprinkling  each  street  has  to  be  kept 
separately,  so  that  special  report  blanks  were  necessary, 
entailing  a  large  amount  of  bookkeeping.  Daily  reports 
showed  the  amount  of  water  used  on  the  street  and  the 
time  spent.  ]\lonthly  reports  were  made  up  from  these 
daily  records,  showing  for  each  street  the  total  amount  of 
water  and  the  labor  cost  for  hauling  and  sprinkling. 

The  cost  estimate  for  the  season  was  based  on  100 
sq.ft.  of  surface,  including  street  intersections.  The  en- 
tire cost,  including  intersections,  was  assessed  against 
the  abutting  property  on  the  frontage  basis.  Corner 
proi)erty  was  assessed  in  full  for  each  frontage.  The  aver- 
age cost  to  the  property  owners  was  0.2  to  0.57c.  per 
front  foot  on  the  paved  streets  and  0.2  to  0.51c.  on  the 
unpaved  streets.  The  cost  under  city  force  account  in 
1915  was  $2,!)85.  In  1914,  under  the  contract  system, 
the  cost  was  $3,08G.  This  latter  was  for  less  frontage 
and  yardage  sprinkled,  while  the  city  furnished  the 
wagons  and  paid  half  the  water  cost. 
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Simple  Type  of  Com^crelte  Bridffe 
for  Grade  Crossin|gs 

\\\  ('.  W.  M  \i;iiN* 

A  ty|H>  of  foiUTcli'  liiiilj;i'  wi'll  inlii|)li'il  to  ;,M-ii{|('-ii-()s~ 
ill;,'  work,  imrticiilaily  wliciv  llic  crossiiii^  is  over  ii  cul,  luis 
Iktii  used  in  two  liri(l;,'i's  at  St.  I, on  is.  Mo.,  over  the  Inuks 
of  till'  Missouri  I'liciiic  Ky.,  one  jil  .Vrscnnl  St.  :im<I  Ilic 
ollior  at  ('oliiinl)ia  .\vi\  'I'lic  a((()iii|)aiiyiiiL;  \  iiw  illiis- 
tratos  tlio  laltor  strut  tiiic.  ami  llic  iiinin  (l('S(i-i|iliiin  ami 
tlio  (lra\viu<,'S  liorcwitli   relate  t()  the   fuiiuer. 

Tlu'  railway  tracks  ai-e  silnateil  in  an  exeavalioii  vary- 
iu.ij:  in  (leplh  I'nmi  V' 1  ft.  a  I  .\i'senal  St.  to  IT  l'\.  at  Cdlnni- 
liia  .\\('.,  so  that  at  llie  I'diaiiei-  a  \eiii(al  rlearanee  ol'  IS 
I't.  over  the  traeks  is  obtained  wiili  a  street  j^i'ado  at  about 
tho  fr*'iioraI  fjrouiul  level,  vliile  at  Cohiiiihia  Ave.  a  street 
cmlmnkinout  of  about  5  it.  is  neces.sary  to  obtain  a  like 
(•lea ranee.  At  Arsenal  St.  the  track  alignment  is  practi- 
cally normal  to  the  street  center  line,  but  on  account  of 
about  1S°  of  curvature  intervening  the  track  alignment 
at  Columbia  Ave.  makes  an  angle  thereto  quite  obliriiie. 
In  general  the  tracks  are  li  ft.  center.s,  and  the  excava- 
tion side  slopes  are,  say,  1%  to  1.  Therefore  the  three 
spans  of  31  ft.  C  in.  length  each,  at  Arsenal  St.  and  two 
end  s])ans  of  33  ft.  and  one  center  span  of  33  ft.  6  in. 
length  at  Columbia  Ave.  provide  normal  side  clearances 
of  8  ft.  from  the  colunuis  to  the  track  center  lines  and 
allow  the  construction  of  the  abutments  well  baek  and 
near  the  top  of  the  excavation  .slopes.  Both  bridges  ex- 
tend the  full  width  of  the  street,  60  ft.,  and  their  overall 
lengths  from  end  to  end  of  abutment  wing  walls  are  110 
and  1  10  ft.  for  .Vrsenal  St.  and  (^olumbia  Ave.  respec- 
tively. 

DivsiGN  OK  Abutments,  Pikrs  and  Deck 

.\ll  abutment  and  wing  walls  are  of  gravity  section  and 
sa\c  the  back  walls,  which  alnit  the  ends  of  the  deck  slabs 
and  retain  that  poition  of  the  roadway  embankments 
lying  back  and  above  the  bridge  seats,  are  without  rein- 
forcement. 

Each  pier  bent  consists  of  a  sei'ies  of  columns  support- 
ing a  transverse  beam  on  which  the  deck  is  carried.     Foot- 


ings loi'  aji  ci)lunins  extend  to  I'oek.  'I'be  bennis  ovci'liau" 
the  outside  columns  of  eaeii  bent  so  as  to  extend  longi- 
tudinally just  iieyiiiid  the  outside  stringers  of  the  decks, 
'i'be  longitudinal  reinfoicenieni  of  the  beamH  is  so  ar- 
lanvcd  ;is  to  |n'o\id(!  rchislanei'  to  negative  as  well  as  to 
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FIG.   2.    DETAILS  OP  ARSENAL  ST.  BRIDGE  AT  ST.  LOUIS 


•Street   Department,   City   of   St.   Louis.   Mo. 


positive  bending  moments,  and  at  points  of  maximum 
shear  the  bars  ai'e  bent  diagonally  and  anchored  with 
hooked  ends.  This  reinforcement  is  augmented  through- 
out by  a  system  of  vertical  stirrups.  At  the  ground  level 
each  pier  bent  is  protected  by  a  guard  block  that  collars 
the  columns  and  parallels  the  railway  tracks.  Through- 
out, the  arrangement  of  columns,  footings,  and  guards  is 
such  as  may  permit  a  future  reduction  of  4  ft.  in  the  grade 
of  the  railway  tracks. 

The  deck  structure  consists  of  three  unit  spans  of. in- 
tegral slab  and  stringer  construction.     For  each  span  the 
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slabs  are  roinforfcd  transversely  for  both  ne<rativc  and 
positive  iiionu'iits,  while  the  stringers  are  reinl'orced  longi- 
tudinally for  positive  moments  only.  At  the  abutments 
all  stringers  are  furnished  with  cast-steel  shoes  and  bed- 
plates, and  jirovisions  are  made  for  temperature  distor- 
tions, as  shown  in  the  detail  in  Fig.  2. 

The  principal  structural  elements  of  each  of  the  three 
;51-t't.  O-in.  deck-span  units  at  Arsenal  St.  consist  of  10 
lines  of  stringers  and  a  10-iii.  slab.  The  top  line  of  a 
transverse  section  of  the  slab  is  straight  at  a  depth  of  VI 
in.  below  the  street  grade.  This  12-in.  clearance  allows 
track  construction  with  7-in.  rails  and  4-in.  special  steel 
crossties.  It  also  necessitates  the  use  of  considerable  filler 
concrete  over  the  slab  for  the  bases  of  pavements  and 
walks.  The  stringers  are  24  and  30  in.  wide,  22  in.  deep 
below  the  bottom  of  the  10-in.  slab  and,  save  the  four 
under  the  tracks,  are  at  6  ft.  4  in.  centers. 

The  longitudinal  reinforcement  of  the  stringers  con- 
sists of  rods  ])laeed  in  one  layer  with  approximately  one- 
half  the  number  of  these  rods  bent  up  near  the  stringer 
ends    and    anchored    within    the    com- 
pression   area   of   the    concrete    section. 
Throughout,   the   stringers   are   further 
reinforced    by    vertical    stirrups    which 
circumscribe  the  longitudinal  bars  and, 
by  hooked  ends,  engage  the  top  system 
of  transverse  rods  in  the  slab. 

In  the  design  of  these  bridges  the 
anticipated  settlement  of  the  soil-bearing 
abutments  was  a  cardinal  factor  for  the 
ado])tion  of  a  type  of  construction  which 
provided  "clean-cut"  full-width  con- 
struction joints  in  the  deck  structure 
over  the  center  line  of  each  pier  beam — 
a  type  in  which  longitudinally,  simple 
beam  action  might  truly  ])revail. 

Both  bridges  were  designed  for  the 
following  surface  loadings:   (a)   An  18- 

'  ton  road   roller   on   roadway   stringers ; 

1(b)    a   Ifi-ton  concentrated  wheel  load 
on  roadway  slabs;   (c)   a  uniform  road- 

I  way  load  of  125  lb.  per  sq.ft.;  (d)  a  uni- 
form sidewalk  load  of  100  lb.  per  sq.ft.; 

land  (e)  for  the  Arsenal  St.  bridge  only, 

j  a   50-ton   street-railway    cinder    car   on 
track  stringers. 

M     Critical   combinations   of   these   loads 

[augmented   by  an   arbitrary  impact  al- 

■  jlowance  of  30%,  together  with  the  dead 

♦(Weights,     generate     figured     maximum  piq   3 

\  unit  stresses  in  various  elements  of  the 

i  structures  not  exceeding  the  following  pounds  per  square 
jinch:  (a)  Axial  compression  in  concrete,  450;  (b)  tlex- 
ural  compression  in  concrete,  050;  (c)  shear  in  concrete, 
l?n;  (d)  tension  in  steel,  Ui.OOO ;  (e)  bond  in  plain 
liars,  50;    (f)    bond   in  deformed  bars,  120. 

Quantities  and  Puices 
For  purposes  of  comparison  the  following  details  of 
quantities  and  prices  are  given: 

Arsenal  St. 


The  average  dead-weight  of  deck  structure  complete 
with  pavenijents,  etc.,  is  270  lb.  per  sq.ft.  at  Columbia  Ave. 
and  400  lb.  at  Arsenal  St.  This  increased  weight  at 
Arsenal  St.  resulted  largely  from  the  filling  required 
under  the  pavements  and  considered  together  with  the 
street-car  loading  makes  manifest  the  necessitv  of  in- 
creased structural  quantities  over  those  required  for  the 
somewhat  longer  deck  units  at  Columbia  Ave. 


Earth  excavation    

Kock  excavation   

Concrete,    Class    A 

Concrete,    Class    B 

Concrete,    Class    C 

Steel  reinforcement    lO.'i.liOO  lb 

Steel  castings     

This  makes  a  cost  of  $9,700  for  work  done  under  con- 
tract at  Arsenal  St.,  and  $10,600  at  (Columbia  Ave.  To 
these  figures  must  be  added  items  of  $1,800  for  costs  of 
labor  and  material  expended  by  the  city  in  removing  the 
old  bridge  and  its  abutments  and  the  construction  of 
pavements,  curbs  and  walks  at  Arsenal  St.,  and  $1,100 


, Quantities > 

Arsenal  St.        Columbia  Ave. 

Unit 
Prlci, 

6,300  cu. ft. 

9,900  cu. ft. 

$O.Ofi 

nocu.ft. 

20  cu.ft. 

.30 

0,1i;0cu.ft. 

11.070  cu. ft. 

.33 

ll..-.60cu.ft. 

10,2.';0  cu.ft. 

.35 

;i60cu.ft. 

SOO  cu.ft. 

.90 

O.'i.liOO  lb. 

85,000  lb. 

.02.'- 

3,860  lb. 

2,180  lb. 

.07 

'l< --- 


iSpan   lengths    31  ft.  6  in. 

lOverall    depth     3  ft.  S  in. 

Quantities  per  S(|.ft.: 

I 'oncrete,   structui^l,   cu.ft...  2.00 
I  ;■  inforcement   in   slabs,  lb...  4.10 
I  uinforcement     in     longitud- 
inal   stringers,    lb 7.50 

Reinforcement  in  stirrups,  lb.  2.55 


, — Columbia  Ave. ^ 

32  ft.  0  in.    33  ft.  6  in. 
3  ft.  2  in.      3  ft.  2  in. 


1.65 
3.80 


5.10 
1.80 


1.65 
3.80 


5.70 
2.00 


Plan 
OUTLINE  OF  ARSENAL   ST.   BRIDGE   AT  ST.   LOUIS 

at  Columbia  Ave.  for  the  construction  of  enihanknicnts 
and  roadway  })avement.  These  items,  together  with 
others  for  i)lans,  inspection,  etc.,  make  the  total  cost  of 
each  of  the  two  finislied  bridges  approximately  $12,400. 

FoKMwoKK  Notably  Simple 

Primarily  on  account  of  the  limited  clearance  over  the 
steam-railway  tracks,  10-in.  25-lb.  steel  I-beams  were 
used  for  the  principal  longitudinal  members  of  the  false- 
work spans.  At  the  bridge  ends  they  rested  directly  upon 
the  abutments  and  at  the  ])ier  bents  were  supported  by 
0xl2-in.  timbers  capping  6x8-in.  posts  which  acted  also 
as  studding  for  the  side  sheathing  of  the  pier-beam  forms. 
At  midspan   points  additional   support  was  provided  by 
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fraiiu'd  ln'iils.  'i'liioii^lioiit.  tlir  l-liciim>;  were  |il.irc(l  in 
(iu>  \)n\>*  lii'lwwn  till'  loiiiTrti'  .•<tri lifters  iniil  stnulillcd  Ity 
invcrli'd  %-iii.  U-l»olt.><  (hut  carried  a  transverse  system  of 
uii(ierlinn<j  .'{.vCJ-in.  joists  on  wliieli  the  I'oiin  slieatliinfi 
was  franiod.  This  arran<,'einent  of  forms  provided  a 
vertieal  elearance  over  tlie  railway  tracks  of  17  ft.  'i  in., 
which  is  oidy  !>  in.  loss  llian  that  of  the  (inishod  bridges. 

(ii:xi;i{.\L  CoNi M'sioxs  to  Dksign 

These  hridfjes  are  of  fairly  good  appearance  and  in 
general  of  satisfactory  detail.  The  coUiuins  and  the 
arrangement  of  end  hoaring.s  for  stringers  at  the  abut- 
ments are  two  structural  t'eaturos  olfering  marked  chance 
for  betterment  in  future  bridges  of  this  typo.  While  the 
sectional  dimensions  of  the  columns  are  such  as  to  pro- 
vide adequate  axial  strength,  improved  architectural  ap- 
pearance as  well  as  augmented  resistance  to  sidewise 
impact  would  have  resulted  from  their  enlargement. 
Though  frequent  inspection  of  .stringer  ends  has  thus  far 
revealed  no  evidence  of  inado(]uacy  in  the  used  arrange- 
ment of  end  shoos  and  bearing  i)lates,  it  now  a])pears  to 
the  writer  that  somewhat  improved  detail  might  have 
been  obtained  by  placing  the  shoes  farther  forward  along 
the  bottom  of  the  stringers  so  as  to  secure  more  positive 
anchorage  for  them.  Or  probably  still  better,  these  cast- 
steel  bearings  might  have  been  omitted  and  the  stringers 
anchored  directly  into  some  type  of  flexible  abutment. 

Both  bridges  were  built  under  the  direction  of  the 
Bridge  Division  of  the  Street  Department  of  the  city, 
under  C.  M.  Talbert,  Street  Commissioner;  L.  R.  Bowen 
is  Bridge  Engin'eer.  The  writer  designed  the  structures 
and  was  in  charge  of  their  construction  for  the  city. 


The  standard  splice  adopted  hy  the  Philadelphia  & 
Reading  Ry.  in  1915  for  its  100-lb.  rails  consists  of  short 
splice  bars  of  a  heavily  ribbed  section,  with  four  bolts, 
as  shown  in  the  accompanying  drawing.  The  bars  are 
26  in.  long  and  are  of  the  "100%"  pattern,  in  which 
the  middle  part  has  an  inclined  flange  extending  inward 
beneath  the  rail,  as  shown.  This  construction  is  for  the 
purpose  of  increasing  the  stifl'ness  of  the  joint  at  the 
middle.  The  splice  bars  are  slotted  for  the  track  spikes 
and  have  the  bolt  holes  spaced  5  in.  for  the  inner  and 
7  in.  for  the  outer  bolts. 

The  bolts  are  1  in.  in  diameter,  with  oval  necks,  and 
the  heads  are  shaped  to  fit  the  ribs  of  the  splice  bars. 
Spring  nutlocks  and  heavy  square  nuts  are  used,  the  nuts 
being  1  in.  thick  for  ordinary  bolts  and  1%  in.  for  those 
of  heat-treated  steel.  The  bolts  are  placed  with  heads 
alternately  on  the  inner  and  outer  sides  of  the  joint,  as 
is  now  very  general  practice.  The  bolt  holes  in  the  splice 
bars  are  alternately  1%  in-  in  diameter  and  ItV^li^o  ^^• 
oval,  while  the  holes  in  the  rails  are  ly%  in.  in  diameter. 

The  railway  is  experimenting  also  with  a  joint  that 
has  no  part  extending  beneath  the  rail,  as  sho^m  in  the 
drawing.  This  arrangement  will  permit  renewal  of  rails 
without  any  disturbance  of  ballast  or  adjustment  of  the 
positions  of  the  ties  to  fit  the  joints.  Except  for  the 
section  of  the  splice  bars  this  joint  is  similar  to  the 
standard  joint  just  described. 

For  insulated  rail  joints  two  standard  designs  were 
adopted  in  1915 — the  O'Brien  and  the  Braddock  joints. 


The  iornier,  which  is  the  more  generally  iisi'd,  is  shown 
on  tile  drawing.  It  consists  of  a  heavy  base  plate,  SiKxlO'/^  J 
in.,  recessed  at  one  end  to  receive  a  %-in.  whitci-oak  n 
bearing  plate  for  one  rail.  Angle  splices  are  bolted  to 
th(!  sides  of  the  base  plate,  and  between  them  and  the 
webs  of  the  rails  an;  white-oak  fillers.  Slotted  holes  in 
the  horizontal  legs  of  the  angles  pernn't  lateral  movement 
in  tightening  up  the  s))lice  bolts. 

The    long   s])lice    bolts   arc   fitted    with    fiber   bushings 
where  they  pass  through  the  splice  angles.     The  joints 
have  four  or  six  bolts   (all  with  28-in.  splice  bars),  the      : 
spacing  being  5l/|  and  7  in.  for  the  former  and   ll/i,  1 
and  5  in.   for  the  latter.     The  rail  ends  are  Ke])arated 
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RAIL  JOINTS   ON  THE   PHILADELPHIA   &    READING   RY. 

by  a  y-i-lrv.  fiber  end-post  shaped  to  conform  to  the  rail 
section. 

The  Braddock  joint  is  very  similar  in  design,  but  has 
a  base  plate  of  channel  section,  with  ribs  outside  the 
splice  angles.  Each  angle  is  held  by  a  single  vertical 
bolt.  The  base  has  no  pocket  for  a  bearing  plate,  but  a 
steel  sliim  is  placed  beneath  one  rail  and  a  fiber  shim 
beneath  the  other,  each  of  these  being  -^^  in.  thick. 

For  drav^dngs  of  these  joints  we  are  indebted  to  Samuel 
T.  Wagner,  Chief  Engineer,  Philadelphia  &  Reading  Ry. 


A  Great  Irrig-ation  Sy.stem  in  India  was  opened  officiaUy 
in  December.  It  comprises  three  sejjarate  but  connected 
canals — the  Upper  Jhelum,  the  Upper  Chenab  and  the  Lower 
Bari  Doab.  These  aggregate  322  mi.  in  length,  with  about 
22,645  mi.  of  auxiliary  channels  and  laterals.  They  provide 
for  the  irrigation  of  about  2,200,000  acres  of  arid  land  In  the 
Punjab  province,  in  the  northern  portion  of  the  country.  As 
described  in  a  paper  presented  before  the  Institution  of  Civil 
Engineers  by  Sir  John  Benton,  the  eastern  portion  of  the 
Punjab  had  a  tract  of  1,500,000  acres  of  arid  but  good  land 
which  could  not  be  irrigated  from  any  water-supply  near  at 
hand,  owing  to  previous  utilization  and  reservation  of  such 
supply.  On  the  western  side  of  the  province  the  Jhelum  River 
provided  a  large  and  unused  amount  of  water.  To  deliver 
it  to  the  arid  lands  necessitated  extensive  and  difficult  works, 
with  the  crossing  of  two  large  rivers  and  numerous  mountain 
streams  and  torrents.  Bridges  are  spaced  at  average  inter- 
vals of  1.6,  1.5  and  3.4  mi.  for  the  three  canals  respectively. 
The  regulating  works,  etc.,  are  largely  of  brick.  Chambers 
in  the  floors  provide  settling  basins  for  the  silt  and  so  reduce 
erosion  of  the  masonry  floor.  Inspectors'  houses  are  placed  at 
intervals  of  about  10  mi.  There  is  a  complete  telegraph  sys- 
tem. Flour  mills  have  been  located  at  some  of  the  falls  on 
the  canals.  The  project  has  been  carried  out  by  the  provin- 
cial government  of  the  Punjab  at  a  cost  of  about   $35,000,000. 
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F®m3P  Years   of  (Conacretl©  I^®adls 
aira  ©ira©  < 


The  differences  in  construction  and  service  results  of  the 
concrete  roads  in  Lake  County,  Ohio,  were  detailed  in  an 
excellent  paper  read  at  the  annual  meeting  of  the  Ohio 
Engineering  Society  on  Feb.  10  by  II.  P.  Cumings,  County 
Surveyor  of  Lake  County.  Extracts  from  the  paper 
follow : 

The  first  concrete  road  in  Lake  County  was  built  in 
1918  under  state  specifications  and  state  supervision,  on 
the  road  leading  south  from  the  village  of  Madison ;  its 
length  is  l.-ll  mi.;  width,  12  ft.;  thickness  of  concrete, 
G  in. ;  cross-slojjc,  2  in.  The  soil  is  a  heavy  clay.  It  was 
a  one-course  job,  and  the  mix  specified  was  1:  1%:  Sy^. 
The  surface  was  finished  with  a  wood  float;  and  after  the 
entire  length  of  pavement  was  completed,  it  was  cleaned 
as  thoroughly  as  possible  and  given  a  surface  treatment  of 
tar. 

The  cleaning  process  was  no  joke,  as  the  pavement 
had  been  covered  with  clay  to  aid  in  curing,  and  a  con- 
siderable part  of  it  had  been  traveled  over  for  several 
weeks.  Steel  brooms,  reed  brooms  and  barn  brooms  were 
used,  and  we  hoped  that  what  clay  didn't  come  off  would 
be  absorbed.  Perhaps  this  was  the  case,  for  over  the 
greater  part  of  this  pavement  the  tar  stuck  well. 

Over  a  stretch  of  several  hundred  feet  in  one  location 
it  peeled  off  badly  the  first  winter,  without  any  reason 
that  I  was  able  to  discover.  This  section  was  repaired 
the  following  spring  and  has  since  stood  as  well  as  the 
other  part.  A  half-dozen  cracks  have  appeared.  This 
pavement  has  convinced  me  that  concrete  can  be  laid  on  a 
clay  soil  and  not  break  up  from  the  effects  of  freezing 
and  thawing. 

The  contract  price  of  this  pavement  was  $11,970.  The 
contractor  assures  me,  however,  that  those  figures  do  not 
indicate  what  the  pavement  actually  cost. 

Dead  Kock  Caused  Holes  in  Second  Pavement 

The  second  concrete  pavement  was  laid  in  Lake  County 
in  the  summer  of  1913.  It  is  2.21  mi.  in  length,  12  ft. 
in  width  and  6  in.  thick.  It  was  built  under  state  speci- 
fications and  is  a  two-course  job,  the  cost  being  about 
$25,000.  The  soil  is  clay.  'J'he  foundation  course  con- 
sists of  a  1 :  21/j:  5  concrete  4  in.  deep;  the  top  course  is 
of  a  1 :  ly^'-  3  concrete  2  in.  in  depth. 

Local  creek  gravel  was  used  as  the  coarse  aggregate  for 
the  base ;  the  fine  aggregate  was  a  creek  sand  from  the 
same  location  as  the  gravel  and  showed  up  exceptionally 
well  in  tests.  The  coarse  aggregate  for  the  top  was  ob- 
tained by  crushing  boulders  collected  from  the  near-by 
fields.  A  large  percentage  of  these  boulders  was  granite 
and  supplied  a  crushed  rock  of  very  good  quality.  There 
were,  however,  among  them  some  of  a  soft,  or  dead, 
quality.  This  accounts  for  the  fact  that  numerous  holes 
have  appeared  in  the  surface  of  certain  parts  of  this  pave- 
ment. 

Before  the  concrete  was  opened  to  trafTic,  the  surface 
was  thoroughly  Ijroomed  with  steel  brushes,  and  a  coating 
of  tar  and  granite  screenings  applied.  When  the  supply 
of  screenings  from  the  crusher  plant  was  exhausted,  the 
remainder  of  the  surface  was  covered  with  fine  silica 
gravel.  The  screenings  seemed  to  give  the  more  satis- 
factory surface.  The  tar  coating,  however,  began  peeling 
off  badly  the  (irst  season  after  being  completed,  and  today 


about  one-half  the  surface  is  bare.  This  pavement  has 
had  a  considerable  amount  of  heavy  traffic. 

Three  blocks  have  l)rokcn  badly,  owing  to  settlement 
of  a  fill.  Considerable  cracking  has  occurred,  about  100 
blocks  being  i)roken  out  of  a  total  of  390.  Some  displace- 
ment has  taken  place  at  joints,  due,  I  think,  (;hiefly  to 
settlement  of  blocks. 

In  the  summer  of  1914  an  extension  of  this  pavement 
was  built.  This  extension  was  1.31  mi.  in  length  and  was 
similar  in  every  way  to  the  one  just  described,  excciit  that 
the  top  course  was  a  1:1:2  concrete ;  slag  was  used  for 
the  coarse  aggregate  in  the  base,  silica  gravel  in  the  top 
for  about  one-half  the  job  and  hard  limestone  in  the 
top  for  the  i-emainder.     No  tar  was  used. 

The  surface  is  today  in  almost  perfect  condition,  but  a 
considcralile  amount  of  cracking  has  taken  place,  about 
100  blocks  being  broken.  A  very  close  examination  is 
required  to  detect  the  difference  in  the  surface  where  the 
silica  gravel  was  used  and  where  the  limestone  was  used. 
The  contract  price  of  this  work  M'as  $17,115.  In  both 
the  two  last  described  pavements  the  cracks  are  about 
equally  divided  between  longitudinal  cracks  and  transverse 
cracks,  but  in  each  case  nearly  all  occur  in  the  middle 
one-third  of  the  block. 

Experience  with  Pebble  Wearing  Surface  and 
Poor  Sand 

Also  in  the  summer  of  1914,  in  the  township  of  Madi- 
son, 9.8  mi.  of  county  road  were  built  under  two  con- 
tracts— one  for  the  South  i^idge  Road,  the  other  for  the 
Lake  River  Road.  The  South  Ridge  road  pavement  is  16 
ft.  wide,  6  in.  thick  at  the  edges  and  7  in.  in  the  center, 
the  surface  having  a  crown  of  11^  in. ;  it  has  one  course — 
1:2:  31/2. 

The  fine  aggregate  was  a  dredged  lake  sand.  Our  only 
difficulty  in  keeping  this  sand  up  to  requirements  was 
to  get  sand  that  was  sufficiently  coarse,  and  it  was  neces- 
sary to  reject  a  number  of  carloads  on  this  score.  The 
coarse  aggregate  was  the  very  hard,  round,  smooth  pebble 
that  we  know  as  silica  gravel.  The  condition  of  this  pave- 
ment at  the  present  time  would  indicate  that  a  concrete 
built  with  this  pebble  offers  a  wearing  surface  almost 
indestructible  under  the  abrasive  wear  of  ordinary  traffic, 
but  also  gives  a  body  hu:king  in  tensile  strength. 

Reinforcement  Prevents  Cracking 

Some  90  blocks  were  reinforced  with  American  Steel 
and  Wire  Co.'s  triangle  mesh  No.  28.  These  blocks  were 
in  wet  or  springy  places,  on  fills  or  where  sewer  trenches 
had  been  excavated.  Out  of  these  90  blocks  (33i/}  ft. 
each)  about  a  half-dozen  have  fine  cracks.  These  have 
not  opened  up  so  as  to  cause  any  damage  whatever.  You 
can  follow  a  longitudinal  crack  down  the  center  of  this 
pavement  block  after  block,  till  it  comes  to  a  block  that 
was  reinforced  because  of  a  sewer  trench.  This  block 
will  be  perfectly  sound,  and  the  crack  will  begin  again 
on  the  other  side.  A  few  transverse  cracks  have  appeared, 
but  the  most  of  the  cracks  are  longitudinal.  These  cracks 
nearly  all  appear  in  the  middle  one-third  of  the  block. 

The  first  half-mile  of  this  pavement  was  laid  with  %-in. 
expansion  stri])s  at  the  joints,  with  no  armor  plates.  The 
edges  of  the  blocks  at  these  joints  have  rounded  olf,  Init 
the  raveling  has  increased  very  little  since  the  first  few 
months  of  traffic.  After  the  first  half-mile  was  laid, 
all  joints  were  armored  witli  Kahn  plates.     These  joints 
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lire  in  pnu'ticatly  piMl'i'it  roiidilioii.  i>.\tr|)(  wlicri'  tlic  cdii- 
iTclf  was  li'l't  liMi  liij^li  and  tloatcd  over  tlic  platt'S.  in 
whiili  CUSC8  till'  I'df^cs  of  (lie  Mocks  have  rounded  down 
to   till"   plalo8. 

'I'lic  t'ost  ol'  this  road  was  $!)T,!>0!t.:{7,  divided  into  four 
^riu'ral  ^jronps  as  follows:  (iradin;;,  $1  IJdo.rjO ;  dniin- 
afic  $i;i,0SvM7;  pavt-nn-nt,  $71,T:i8.::3() ;  niasoniy  .iml 
I'ulvort   repairs.  $1.(1:;':!.  11. 

On  tlio  Lake  J{iver  road  tlie  same  diU'KuKies  in  sciiir- 
injj  a  sullieiently  eoar.se  sand  were  (!X|)erienie(l  in  the  eaily 
-shipments  for  this  road  as  on  the  South  Hidge  road.  Some 
of  this  defective  sand  f,'ot  into  the  (irst  mile.  As  soon  as 
the  last  hlock  laid  was  three  weeks  old,  hauling  over  it 
of  nuiterial  for  the  2Vi>  nii.  north  of  it  was  liegun.  At 
numerous  places  in  this  mile  of  pavement  the  surface  has 
worn  down  under  tralfie,  showing  depressions  at  these 
spots  of  fiom  i/>  to  1  in.  Most  of  this  wear  seems  to  have 
occurred  duiinu  the  (Irst  few  months  after  the  pavement 
was  opened  to  trallie,  very  little  additional  wear  having 
occurred  at  these  places  during  tlie  past  summer. 

We  believe  some  of  these  defects  arc  due  to  poor  sand, 
but  a  greater  cause  is  the  breaking  of  the  bond  in  the 
surface  of  the  concrete  by  too  heavy  traffic  l)efore  the 
concrete  was  old  enough  to  withstand  this  weight.  1  have 
observed  that  a  traction  engine  with  lugs  on  the  wheels, 
which  would  chip  the  pavement  in  ]iassing  over  it  the  first 
season  after  it  was  opened  to  traffic,  will  now  pass  over 
it  without  leaving  a  mark,  showing  conclusively  that  the 
pavement  is  not  at  its  best  for  a  long  time  after  it  is  laid 
and  that  traffic  should  be  kept  off  it  as  long  as  a  long- 
suffering  public  can  be  made  to  suffer. 

The  cost  of  this  road  was  $72,841.07,  divided  into  the 
four  groups  as  follows:  Grading,  $5,992.04;  drainage, 
$10,344.45;   pavement,   $50,430.58;   masonry,   $G4. 

New  Pavement  Eeinforced;  Crushed-Eock 
Aggregate  Used 

Our  experience  with  the  Madison  pavements,  not  only 
in  the  matter  of  the  cracking  of  the  concrete,  but  also 
because  of  difficulties  we  experienced  in  securing  a  uni- 
form grade  of  gravel  for  a  coarse  aggregate,  determined  us 
to  use  only  a  crushed  rock  for  the  coarse  aggregate  in  the 
next  concrete  loavement  to  be  built  in  Lake  County,  and 
also  determined  us  to  reinforce  all  future  concrete 
pavements.  Following  out  this  decision,  contracts 
were  let  in  the  spring  of  1915  for  paving  with  concrete 
three  roads  in  the  township  of  Perry,  aggregating  9.73 
mi. 

The  concrete  pavement  is  IG  ft.  wide,  6  in.  thick  at  the 
edges  and  7%  in.  in  the  center.  The  concrete  was  laid  in 
two  courses,  the  base  being  4  in.  at  the  edges  and  5  in. 
at  the  center ;  the  top  course  is  2  in.  at  the  edges  and  2^/2 
in.  at  the  center. 

These  pavements  are  now  going  through  their  first 
winter.  It  is  too  early  to  be  able  to  say  what  they  will 
eventually  show.  They  have  already  passed  through  four 
periods  of  moderate  freezing — one  period  reaching  zero — • 
followed  each  time  by  a  sudden  thaw  and  complete  break- 
up. Up  to  the  present  time  I  have  not  been  able  to  dis- 
cover one  crack  or  defect  of  any  kind  in  the  entire  7.5  mi., 
though  I  have  made  several  careful  inspection  trips  over 
them;  nor  have  any  been  reported. 

Out  of  six  roads  herein  described,  each  somewhat  differ- 
ent in  its  construction  from  the  other,  we  have  pinned  our 
faith  to  the  Perry  construction. 


Diai^rasim  (Gsviim^  Kxcess   Loss  of 

Mead  irni  90°  Bemds 

l)V    I'"U\.\  K    S.    r.AILKV* 

Lo.sses  of  head  ownig  to  bends  in  j)ip(!  are  of  so  iniieh 
im|)orlanee  in  eomi)lieated  systems  of  piping,  such  as 
lire-s|)rinkling  systems,  sewage-sprinkling  filter  .systems, 
)ii|Miig  in  pumping  stations,  aut(miatic  dosing  tanks  and 
the  like,  that  it  is  hoped  and  believed  the  accompanying 
diagram  will  ])rove  of  much  assistance  to  engineers  re- 
(piiring  such  information.  This  hope  and  belief  are 
increased  by  the  fact  that  the  writer  has  not  seen  any 
other  diagram  or  table  in  which  excess  loss  of  head  due  to 
bends  on  account  of  varying  velocities  of  water  in  pipes 
can  be  found  so  rapidly  as  by  means  of  this  diagram. 

The  diagram  was  prepai'cd  by  tlie  writer  for  u.se  in  the 
office  of  Metcalf  &  Eddy,  and  is  published  with  their  per- 
mission. It  is  based  on  the  formula  proposed  by  W.  E. 
Fuller,  of  llazen,  Whipple  &  Fuller,  in  a  paper  by  him 
which  appeared  in  the  Journol  of  the  New  England 
Water-Works  Association,  for  December,  1913. 

Mr.  Fuller  says,  in  effect,  that  the  experimental  data 
are  insufficient  to  settle  some  of  the  questions  involved 
in  the  loss  of  head  in  bends,  and  that  further  experiments 
may  show  the  desirability  of  modifying  the  formula. 
This  formula,  however,  agrees  fairly  well  with  most  of 
the  experiments  made  recently,  and  in  the  opinion  of  the 
writer  is  without  doubt  the  best  one  which  has  thus  far 
been  suggested.  In  deriving  it,  the  experiments  of  Wil- 
liams, Ilubbell  and  Fenkell,  at  Detroit,  of  Schoder,  at 
Cornell,  Davis,  at  the  University  of  Wisconsin,  Bright- 
more,  in  England,  and  others  were  considered. 

The  formula  is  IIb  =  EV^"^^,  in  which 

-flg  =  Loss  of  head  in  feet  in  a  90°  bend  in  excess  of 
the  loss  in  a  straight  pipe  of  length  equal- 
to  the  length  of  the  curve  at  the  center  of 
the  pipe ; 
K  =  A  coefficient,  different  for  bends  of  different 

radii ; 
V  =  Velocity  of  water  in  ft.  ]ier  sec. 

In  the  diagram  here  presented  the  value  of  TI^  is  not 
given,  but  instead  the  loss  of  head  in  feet  due  to  a  90° 
bend  in  excess  of  the  loss  in  straight  pipe  equal  in  length 
to  the  tangents  of  the  curve  at  the  center  is  shown.  In 
practice  it  is  better  to  know  this  loss,  as,  to  quote  Mr. 
Fuller,  "It  is  most  convenient  to  compute  the  loss  of  head 
in  pipe  lines  by  taking  the  actual  lengths  of  the  tangents 
as  straight  pipe,  finding  the  frictional  resistance  in  it  and 
then  adding  the  excess  resistance  due  to  curves  and  other 
specials."  The  computations  for  the  excess  loss  shown  on 
the  diagram  were  made  as  follows : 

The  loss  of  head  caused  by  the  bend,  in  excess  of  fric- 
tion head  for  a  length  of  straight  pipe  equal  in  length 
to  the  curve,  was  computed  from  formula  //^  = -fiTF^-^^, 
and  the  friction  in  a  length  of  straight  pipe  equal  to  the 
difference  between  the  length  of  the  tangents  and  length 
of  curve  was  then  deducted.  Frictional  resistance  in 
straight  pipe  was  computed  by  the  Hazen-Williams  for- 
mula, with  c  =  100,  this  value  of  c  representing  average 
pipe  after  being  in  use  a  few  j'ears. 

The  diagram  shows  the  excess  loss  as  described  for  90° 
bends  of  from  1-  to  48-in.  inside  diameter  and  for  veloci- 
ties of  from  2  to  8  ft.  per  sec.  for  1-  to  4-in.  sizes,  and  also 

*East  Braintree,  Mass.;  formerly  Assistant  Engineer  with 
Metcalf   &   Eddy,   Consulting   Engineers,   Boston,    Mass. 


Mardi  2,   10  HI 


EN(!  INK  1-:  RING     NEWS 


413 


Cu.R-.pernO    80  70  60  50  40 

Second  r-jTTT-rp-r-r-r-pTTT 
iW.OOO  30/300     Z0,000 


Z  Ifi    L4  \Z    1 09 

— I  I  I  '   I — nn— r 

IPOO  600    600  500  400 
jallons       per 


<R  0.1    006    0.06005  004    003 

I  I  I  I   I — n-T 

100    aO70  6O  50  40 


JOO        200      150 


I  I  I  I  I — rr  I  I  I 

E01616  14  re   109S  7  6 


DIAGRAM  GIVING   EXCESS  LOSS  OP  HEAD  IN   90°   BENDS  IN  CAST-IRON  WATER  PIPE 
Based   on   formula  proposed   by   W.   E.   Fuller 


from  2  to  14  ft.  jicr  sec.  for  4-  to  48-in.  sizes;  it  also  shows 
the  loss  in  cubic  feet  per  second  and  in  gallons  per  minute 
when  different  quantities  are  flowing  through  the  bend. 

The  radii  used  in  the  computations  for  the  various  sizes 
are  given  on  the  diagram.  For  the  1-  to  4-in.  wrought- 
iron  sizes  they  are  approximately  the  same  as  found  in 
ordinary  "malleable  fittings";  for  the  4-  to  36-in.  cast- 
iron  bends  they  are  American  Water-AVorks  Association 
and  New  England  Water-Works  Association  standards ; 
for  42-  and  48-in.  bends  they  are  those  given  in  the  cata- 
logs of  the  United  States  Cast-Iron  Pipe  and  Foundry  Co. 

In  computing  the  losses  in  the  bends  of  4-  to  1-in. 
diameter,  it  was  assumed  that  the  inside  diameter  of  the 
bend  was  the  same  as  the  inside  diameter  of  the  pipe.  In 
some  small  bends  the  diameter  of  the  bend  is  larger  than 
that  of  the  straight  pipe,  and  in  such  cases  the  loss  of 
head  due  to  the  bend  will  bo  greater  than  if  the  bend  and 
the  straight  pipe  were  of  the  same  diameter. 

In  discussing  E.  W.  Schoder's  paper,  "Curve  Resistance 
in  Water  Pipes"  {Trans.  Am.  Soc.  C.  E.,  Vol.  LXII, 
p.  112),  G.  J.  Davis,  Jr.,  gives  results  of  experiments 
with  a  bend  of  2-}^-'m.  inside  diameter  attached  to  straight 
pipe  of  the  same  size,  and  with  a  bend  of  2%-in.  inside 
diameter  attached  to  straight  pipe  of  2^^-\i\.  diameter. 
Both  bends  had  a  radius  of  1%  in-  to  the  center  line.  lie 
found  the  loss  of  head  in  the  bend  of  2%-in.  diameter  to 
be  about  1.8  times  the  loss  in  the  bend  of  2  j^-in.  diameter. 
This  is  worth  noting,  as  it  might  be  supposed  that  the 
bend  of  larger  diameter  would  not  cause  any  greater  loss 
of  head. 

The  reading  of  the  diagram  is  simple.  If,  for  instance, 
it  is  desired  to  know  the  excess  loss  of  head  due  to  a  90° 
standard-pattern  bend  in  a  12-in.  pipe  with  5  cu.ft.  per 
sec.  ])assing  through  it,  all  that  is  needed  is  to  find  the 
intersection  of  the  vertical  5  c.f.p.s.  line  with  the  sloping 
line  marked  12-in.  inside  diameter  and  then  follow 
parallel  to  the  horizontal  lines  to  the  excess  loss  of  head 
scale,  where  the  excess  loss  is  found  to  be  0.15  ft.  The 
dotted  lines  representing  velocity  show  that  in  this  case 


the  velocity  in  the  pipe  is  about  6.4  ft.  per  sec.  It  is 
interesting  to  note  that  the  velocity  curves  are  nearly 
horizontal  and  that  the  same  velocities  in  the  different 
sizes  of  pipes  cause  similar  excess  losses  of  head,  the  radii 
of  course  varying  as  shown. 

It  may  be  of  value  to  note  that  for  bends  of  45°  Mr. 
Fuller  suggests  using  three-fourths  the  loss  of  head  in 
90°  bends  of  the  same  radius;  and  for  221/^°  bends,  one- 
half  that  in  90°  bends  of  the  same  radius. 


In  hilly  towns  the  convenient  arrangement  of  side- 
walks on  steep-grade  streets  forms  a  special  problem. 
This  problem  was  discussed  at  the  recent  annual  meeting 
of  the  Minnesota  Surveyors  and  Engineers  Society  by 
M.  E.  Chamberlain,  of  IVIontevideo,  jMinn.  It  is  not 
always  realized  that  on  sidehill  streets  the  sidewalk  need 
not  follow  the  street  grade  or  be  at  a  uniform  height 
above  the  roadway.  In  some  cases  very  good  results  have 
been  obtained  by  varying  the  transverse  slopes  and  making 
adjustments  in  the  sidewalks,  curbs  and  gutters.  A  slope 
of  20%  from  the  curb  to  the  walk  is  not  objectionable. 

For  the  benefit  of  pro])erty  on  the  low  side  of  the 
street  the  curb  may  be  located  nearer  to  the  low  than 
to  the  high  side,  thus  permitting  a  reduction  in  street- 
grade  elevation.  In  extreme  cases  the  walk  has  been 
narrowed  or  even  placed  at  the  curb.  These  variations 
in  design  minimize  the  damage  to  elevated  or  depressed 
residence  property.  On  sidehill  streets,  also,  another 
problem  is  often  the  unnecessary  width  between  curbs. 
A  width  of  24  ft.  is  considered  ample  for  residence  streets. 

Sidewalk  steps  are  often  necessary  on  steep-grade  streets 
in  hilly  towns.  As  people  walk  faster  out  of  doors,  the 
steps  should  be  considerably  wider  than  those  in  build- 
ings; and  the  author  advocated  15-in.  treads  and  6-in. 
risers.  In  one  Minnesota  town  there  is  a  long  flight 
of  steps  with  40-in.  treads.  Steps  with  15-in.  treads,  in 
series  separated  by  landings,  would  have  been  better. 
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Thr  niiist  direct  roiiti'  I'min  llic  liusiiicss  ilislnri  cif  I.os 
.Vngc'los  to  larjft-  rosidcnl  inl  scdiniis  ami  |iii|iiil(iiis  siilmi'lis 
lying  nortli  i.-*  liiroiiL;!!  the  Kiiiiidw.-iy  lunncl.  Tins  liiniu'l 
WHS  built  in  l!i()().  It  is  ^(iO  11.  lonu'.  Tlif  ic,i;i;idiii;^-  of 
Broadway,  altlioiijiii  it  iiivolvi'd  a  cut  of  ;')S  11.  iii;i\iiiuiin 
depth,  left  a  7J)%  grade  ascending  north  Id  the  soutli 
portal  of  the  tuMiiei.  i-'rom  the  suniiiiit,  at  the  soutli 
portal  the  tunnel  deseeuded  nol'l  lieliy  on  M  (i'(.  i;|-ade 
with  an  unpaved  roadwav. 

The  dense  automobile  tradic  of  recent  years  showed  a 
tendency  to  detour  around  the  hill  thi'on,i;]i  congested 
streets,  indicating  necessity  for  iniprovemeid  nf  the  tun- 
nel route  to  make  it  serve  tiie  purpose  for  whiih  it  was 
intended.  The  matter  was  taken  in  hand  by  the  City 
Council,  and  it  was  decided  to  lower  the  tunnel  20  ft. 
at  its  south  end  and  3  ft.  at  its  north  end,  thus  reducing 
the  grade  in  the  tunnel  to  3.8%  and  in  the  block  south 
to  2.!)%.  Since  the  old  tunnel  had  been  dark  and  the 
walls  were  discolored  hy  water  seeping  through  the  ma- 
sonry, it  was  decided  that,  in  addition  to  the  grade  change, 
the  interior  should  be  lined  with  white-enameled  tile  and 
illumination  ])rovided. 

Lining  with  tile  required  that  all  irregularities  in  the 
interior  surface  be  corrected.  The  inwardly  curving  foot- 
ings and  slight  irregularities  in  the  old  tunnel  would  have 
made  it  a  tedious  and  expensive  undertaking  to  true  up 
the  masonry ;  and  the  tunnel,  if  thus  treated,  would 
have  had  a  freakish  appearance,  one  end  being  much  higher 
than  the  other.  Because  of  these  conditions  and  because 
of  the  large  economy  in  area  of  tile  lining  and  the  reduc- 


♦Enprinerr     of     Bridpres     and     Structures,     City     Engineer's 
Office,  Los  Angeles,  Calif. 


Ii'in  in  lighting  expense,  it  was  found  pi-eferahle  to  con- 
st nirl  ji  new  tunnel  micIi  under  the  old  one  rather  than 
undertake  to  treat  the  oh!  surface,  'i'hc  details  of  tjie 
desi;^n  are  well  illu>lrated  hy  the  figures  and  need  little 
eoninient. 

The  new  ail  h  has  a  uniform  thickness  of  two  rings  of 
hrick,  and  heing  loaded  oidy  with  its  own  weight,  it  was 
given  a  ronipdiinil  cnr\atui-e  such  that  its  neutral  axis 
deviates  iiiit  a  small  fraction  of  an  iiuh  from  a  common 
catenary. 

I'rovision  for  drainage  was  nuule  by  placing  3  in.  of 
broken  stone  behind  tlie  nnderpinniug  walls.  The  most 
convenient  and  economical  way  of  doing  this  work  was 
found  to  be  by  fastening  3-in.  vertical  wooden  strips  to 
the  face  of  the  excavation,  using  thin  metal  clips  and 
long  nails  driven  into  the  har<l  clay.  Thin  sheet  iron 
was  then  placed  against  the  wooden  strips,  and  the  crushed 
stone  was  placed  behind  it  in  advance  of  the  concrete,  the 
sheet  iron  being  left  in  the  work.  The  bottom  of  the 
stone  backing  was  drained  at  frequent  intervals  by  vitri- 
fied pipes,  as  illustrated.  Iron  weep  pipes  were  also 
placed,  as  shown,  to  dispose  of  any  water  that  might  seep 
through  the  old  tunnel. 

The  underpinning  walls  were  constructed  in  sections 
fO  ft.  in  length,  the  specifications  providing  that  excava- 
tion could  not  be  commenced  for  any  section  when  there 
was  a  point  within  ^0  ft.  of  such  section  where  the  tun- 
nel was  not  supported  either  by  undisturbed  earth  or  by 
concrete  that  had  set  10  days. 

The  new  brick  arch  was  built  on  traveling  centering. 
Two  s(>ts  of  forms  were  used — one  18  ft.  long  and  one 
20  ft.  long.  Bricklaying  was  commenced  both  at  the 
south  end  of  the  tunnel  and  at  the  center.  One  crew 
of  5  bricklayers  and  12  helpers  completed  one  18-  or  20-ft. 
section  each  day,  working  on  alternate  days  in  the  north 
and  south  portions  of  the  tunnel,  so  that  each  section  of 


FIG.    1.     PARTIALLY    CuNSTUUCTED    SCJUTII    I'uliTAL    OF   TUN.\i:L    Xcnv    COMPLETED   UNDER    AN   OLD    TUNNEL 
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brickwork  liad  ono  day  to  set  before  the  centers  wore 
struck.  Some  concern  liad  been  expressed  about  the  thin- 
ness of  the  arch  and  the  len^^tli  of  the  span;  but  this 
anxiety  proved  unfounded,  as  no  trouble  whatever  was 
experienced.  The  top  of  each  section  was  phistered  thr 
evening  of  the  day  it  was  laid.  After  all  1)  rick  work  and 
top  plastering  were  finished,  the  entire  upper  surface 
was  coated  witli  hot  as])halt.  In  doing  this,  barrels  of 
as])haU  were  rolled  around  on  the  arch  without  vibration 
being  noticed. 

Tile-setting  likewise  was  cari-icd  on  in  two  sections,  us- 
ing two  50-ft.  movable  scaffolds,  (ireat  care  had  been 
exercised  in  constructing  and  setting  up  the  centering  for 
the  brickwork,  in  order  to  obtain  a  perfectly  true  bore 
throughout  the  tunnel.  As  a  result,  it  was  possil)le  to 
start  the  tile  at  the  bottom  on  both  sides  of  the  tunnel 
and  make  a  perfect  closure  at  the  top  without  the  use  of 
^ariable-width  key  tile,  and  this  was  done.  The  procedure 
in  underpinnini;-  and  some  of  the  costs  were  as  follows : 

1.  A  steam-shovel  cut  about  7  ft.  deep  was  taken  out 
through  the  entire  length  of  the  tunnel,  leaving  enough 
material  along  the  walls  to  support  them.  This  first  exca- 
vation amounted  to  G,5.')-l  cu.yd.,  which  was  taken  out  in 
33  days  by  a  crew  consisting  of  1  shovel  engineer,  1  fore- 
man and  2  laborers.  The  total  labor  cost  to  load  the 
material  on  wagons  and  motor. trucks  was  714c.  per  eu. 
yd.  The  earth  was  hard,  stratified  clay  or  soft  shale,  wnich 
would  stand  vertically  with  excellent  supporting  qualities. 

2.  Underpinning  sections  were  excavated  at  points 
70  ft.  apart,  and  the  underpinning  concrete  was  poured 
section  by  section.  The  concrete  mixer  was  mounted  on 
wheels,  so  that  it  could  be  pulled  by  horses  from  section 
to  section.  Its  crew  consisted  of  1  foreman,  1  mixer  engi- 
neer and  5  or  6  laborers.  The  average  day's  work  was  39.3 
cu.yd.,  the  labor  cost  of  mixing  and  placing  being  61.5c. 
per  yd.     This  cost  refers  only  to  the  concrete  that  was 


chuted  from  the  mixer  directly  into  the  walls.  Concrete 
for  the  top  layer,  which  was  about  1  ft.  thick,  was  mixed 
by  hand  to  a  stiff  consistency  and  rammed  in  horizontally, 
to  insure  firm  contact  with  the  bottom  of  the  old  masonry. 


K/V^  P//?e  every  /60  Ft- 

^    OF    OLD    AND 
SHOWING    DRAINAGE    SYSTEM 


longri^uc/iha/ Drain    '  Yir.  npe  every  toy  m--  every  15  Ffy' 

PIG.    3.     CROSS-SECTION    OF    OLD    AND    NEW    TUNNELS, 


PIG.    2.     SOUTH   I'ORTAL   OP   OLD    TUNNEL   BEFORE  LOWERING 


3.  After  completion  of  the  underpinning,  another 
steam-shovel  cut  removed  all  earth  between  the  walls  down 
to  pavement  sn])grade. 

4.  Stone  cutlers  working  with  hand  tools  did  such 
cutting  aMay  of  the  old  concrete  as  was  necessary  to 
make  it  clear  the  new  brick  arch.  This  work  was  nec- 
essary in  the  northerly  portion  of  the  tunnel,  where 
the  grade  change  was  insufficient  to  cause  the  new 
arch    to   clear   the   old,    ]iarticularly   at   the    abutments. 

5.  After  trimming  the  old 
masonry,  the  centering  was  erect- 
ed and  the  new  arch  laid.  The 
average  number  of  bricks  laid  by 
tlie  daylight  shift  was  2,230  per 
mason  per  day.  The  single  mason 
with  3  helpers,  who  worked  on 
tlu!  night  shift,  laid  900  bricks  to 
key  the  arch  and  plastered  18  or 
20  lin.ft.  of  extrados  each  night. 
The  labor  cost  of  wetting,  hoist- 
ing and  laying  the  brick  (at  $5 
per  diiy  of  8  hr.  for  bricklayers 
and  $2.50  per  day  for  laborers) 
was  $6.80  per  1,000.  This  was 
accomplished  under  specifications 
that  were  very  strict  as  to  quality 
of  work.  All  brick  were  laid  a< 
stretchers  with  broken  joints,  and 
when  any  unfilled  joints  were 
fovuul,  both  the  defective  work 
and  the  mason  were  removed. 

The  plans  were  ])reparcd  in  the 
city  engineer's  office  under  the 
direction  of  Homer  Hamlin,  City 
Engineer.  The  contractor  for  the 
entire  work  is  Lynn  S.  Atkinson, 
of  Los  Angeles.  The  total  con- 
tract price  is  $189,900. 
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New  Coal  Slhnppiim^  S^e^dnon  at 

£ast  St.  L/O^uiBSi,  IIUnEi^oiis 

A  colli  sliippiiiii  |ilimt  (if  ridM'l  dcsii;!!.  loi-  the  |iiir|iosc 
1)1'  traiislVrriiij;-  ('(ml  froiu  liiilwnv  cms  In  ii\cr  li;ir;^cs, 
is  lu'iiifj  l)iiilt  at  Kas)  St.  Louis,  111.  ll  will  have  a 
capacity  of  .shippiiiji  l">()  tons  per  hr.  In  dcsij^n  it  is 
Imscd  upon  the  principle  of  the  liinisl'cr  inclines  for 
car-IVrrios  on  the  Ohio  and  Mississi])|)i  rivers. 

From  the  coal  yard  a  supply  track  extends  aloni,^  an 
eiiil)ankiiient  adjiui'nt  to  the  inner  harhur  line,  and  hav- 
ing a  trestle  o\er  liie  head  of  an  incliiu'  which  extends 
(at  rijijht  angles  to  the  supply  track)  down  the  ri\ei'  hank. 
The  incline  lias  a  lirade  of  l"^',*',  and  on  it  is  a  track  of 
(>  t"t.  ji'af;v  upon  which  rides  a  cradle  huilt  of  structural 
steel.  The  deck  ot  the  cradle  does  not  come  to  the  level 
of  the  deck  of  the  boat,  as  for  a  car-Ierry,  hut  is  on 
an  ascendinji'  <;rade  of  20.3r)%  in  order  to  have  tiie  end 
at  proper  height  for  dumping.  The  cradle  is  carried  on 
eight  ;J3-iii.  car  wheels  and  weighs  about  23  tons.  It 
is  moved  uji  and  down  the  incline  to  follow  tlie  stage 
of  water  level  in  the  river. 

The  railway  car  on  the  trestle  of  the  supply  track 
dumps  the  coal  into  a  track  hopper  of  13  tons  capacity 
from  which  it  is  discharged  as  required  into  a  transfer 
ear.  This  car  runs  on  the  6-ft.  track  of  the  incline  and 
up  the  cradle  to  a  dumping  platform,  whence  it  dis- 
charges its  load  into  the  barge  below.  The  general  ar- 
rangement of  the  plant  is  shown  in  the  accompanying 
drawing.  The  tracks  are  laid  with  80-lb.  rails.  On  the 
cradle  incline  the  ties  are  8x8  in.,  10  ft.  long,  18  in. 
c.  to  c.,  with  spacing  blocks  Gx8  in.  to  prevent  creeping. 

The  operation  is  effected  by  means  of  three  cables,  two 
to  handle  the  coal  transfer  car  and  the  other  to  handle 
the  cradle.  The  drums  for  the  cables  are  arranged  in 
the  operating  house  and  are  driven  by  gearing  from  an 
electric  35-hp.  motor.  One  man  controls  the  movements 
of  the  drums  by  the  levers,  and  also  operates  the  gate 

Coa/Car 
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of  the  track  hopper  by  means  of  a  liand  wheel  with 
sprocket  wheel  and  chain. 

The  hauling  cable  A  extends  along  the  center  of  the 
track  down  the  incline  and  through  the  cradle  to  a  30- 
in.  pulley,  then  up  to  a  36-in.  i)ulley  at  the  track  level, 
and  has  its  end  attached  to  the  transfer  car.  The  back- 
haul cable  B  also  extends  down  tlie  center  of  the  track, 
but  leads  up  the  deck  of  the  cradle  and  is  attached  to 
the  car.  Both  cables  are  carried  on  6-in.  idler  pulleys 
spaced  about  10  ft.  apart.  The  cradle  cable  C  leads  from 
the  drum  down  one  side  of  the  incline  and  crosses  through 
the  upper  end  of  the  cradle.  It  returns  along  the  op- 
posite side  of  the  incline,  and  its  end  is  anchored  at 
the  trestle  carrying  the  overhead  supply  track.  Normally 
the  cradle  will  be  held  in  position  by  a  ratchet  brake  on 
the  first  pair  of  wheels. 

The  transfer  car  has  an  end-dumping  body  pivoted  to 
bearings  on  the  frame.  It  stands  under  tlie  hopper  to 
receive  its  load,  and  is  then  hauled  along  the  incline  and 
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cradle.  At  the  duiiipiiifr  platlorm,  lugs  on  the  side  of 
the  body  engage  with  inclined  guide  rails,  by  which  the 
body  is  raised  at  the  rear  (pivoting  on  bearings),  while 
Hie  forward  end  drops  and  the  end  door  swings  open,  giv- 
ing free  discharge  of  the  coal  into  the  delivery  chute. 
As  the  car  is  hauled  back,  the  body  drops  into  place  on 
tlie  underfranie  and  is  latched.  The  speed  is  variable, 
up  to  about  300  ft.  per  min.  for  the  car  both  loaded  and 
empty. 

The  cradle,  transfer  car  and  operating  inachinery  have 
been  built  by  the  Weller  Manufacturing  Co.,  of  Chicago. 
The  coal  shipping  plant  is  for  the  Wiggins  Ferry  Co. 
The  construction  of  the  yard,  approaches  and  tracks  is 
being  done  by  the  latter's  forces.  The  design  and  con- 
struction are  under  the  direction  of  II.  J.  Pfeifer,  En- 
gineer of  Maintenance-of-Way  of  the  Terminal  Railroad 
Association  of  8t.  Louis.  The  cost  will  be  about  $11,500 
exclusive  of  the  embankment  for  the  supply  track. 

The  Canal  Becord  of  Jan.  5  publishes  a  special  sup- 
plement containing  an  illustrated  pai^er  by  Gen.  George 
W.  Goethals  describing  the  Panama  Canal  slides  and  the 
methods  adopted  for  dealing  with  them.  For  the  most 
part  the  paper  covers  the  same  ground  as  that  contributed 
by  General  Goetliais  to  Engineering  News  of  Nov.  25, 
although  the  subject  is  discussed  in  greater  detail. 

A  notable  feature  of  the  article  in  the  Record  is  a 
review  of  some  of  tlie  experiments  that  have  been  made 
in  attempting  to  check  the  progress  of  the  slides.  There 
is  a  more  or  less  prevalent  idea  in  the  United  States 
that  the  engineers  on  the  isthmus  have  paid  no  atten- 
tion whatever  to  any  plan  for  stopping  the  slides  other 
than  to  excavate  the  material  as  fast  as  it  slips  down 
into  the  prism.  It  is  worth  putting  on  record,  there- 
fore, that  a  number  of  methods  for  checking  the  slides, 
suggested  by  engineers,  geologists  and  others,  have  been 
actually  tried  at  the  isthmus. 

We  append  an  extract  from  General  Goethals'  paper 
in  tlie  Canal  Record  summarizing  these  various  experi- 
ments : 

The  various  sUdes  began  without  any  warning-,  and  there 
were  no  means  of  determining  the  extent  to  which  they  would 
proceed.  Various  attempts  were  made  to  check  them,  but  all 
without  success.  There  is  no  question  that  the  excessive  rains 
were  responsible  in  a  great  measure  for  most  of  them  and 
for  the  difficulties  that  resulted  because  of  them;  yet  some 
of  the  most  troublesome  ones  occurred  during  the  dry  season. 
Drainage  proved  ineffective.  The  rains,  which  cover  a  period 
averaging  nine  months  of  the  year,  so  thoroughly  saturate 
the  ground  that,  though  the  surface  may  be  dried  out  by  the 
wind  and  sun  during  the  remaining  throe  months,  the  ground 
water  remains.  Because  of  the  great  depth  of  the  cutting 
subsurface  drainage  could  not  reach  the  ground  water  suffi- 
ciently deep  to  be  effective,  even  if  the  excessive  cost  involved 
warranted  such  a  procedure.  It  has  been  suggested  that  ar- 
tificial heat  be  applied  through  pipes,  but  the  cost  precluded 
such  a  method  of  relieving  the  situation;  furthermore,  the 
relief  would   be   temporary. 

Planting  the  slopes  with  grasses  and  vegetation  prevents, 
to  a  certain  extent,  the  erosion  that  follows  some  of  the  heavy 
downpours,  but  even  in  places  where  this  has  been  done  the 
results  anticipated  were  not  secured.  The  trees  that  have 
been  standing  on  the  banks  for  years  slide  down,  standing 
erect  in  their  normal  positions,  with  slides  of  the  second 
class  and  in  the  movements  that  take  place  subsequent  to  the 
"breaks." 

Piling  was  tried  with  the  hope  that  with  the  ends  of  the 
plies  in  firm  ground  the  loose  or  moving  portion  might  be 
retained  in  place.     This  also  proved  a  failure,  and  along  some 


portions  of  the  banks  are  now  seen  piles  projecting  at  various 
angles  and  at  different  elevations,  though  originally  the  pile.s 
were  driven   vertically  and   they   were   properly   aligned. 

Where  the  moving  mass  was  clayey  material  loosened  up 
by  the  movement  and  by  the  rains,  a  covering  of  heavy  rip- 
rap was  resorted  to  with  the  hope  that  their  weight  would 
carry  the  pieces  of  stone  through  the  mass  to  the  solid  ground 
below  and  thus  check,  if  not  stop,  the  movement;  much  of  this 
riprap  was  subsequently  removed  from  the  prism  by  the 
shovels. 

It  was  believed  that  blasting  was  in  some  measure  respon- 
sible for  the  slides,  on  the  theory  that  the  shaking  up  of  the 
banks,  caused  by  the  blast,  destroyed  the  cohesion  of  the  par- 
ticles in  the  banks,  resulting  in  their  breaking  down,  so  that 
steps  were  taken  to  reduce  the  depth  of  the  holes  and  the 
amount  of  explosive  used,  in  order  to  lessen,  if  not  remove, 
any  source  of  trouble  on   this  account. 

It  was  learned  that  in  experimenting  with  clays  for  the 
manufacture  of  pottery  the  Bureau  of  Standards  has  discov- 
ered a  means  of  removing  the  slipperiness  from  the  clays 
by  inoculating  the  soils  with  a  simple  and  inexpensive  solu- 
tion. With  the  hope  that  some  such  method  of  preventing  the 
slides  might  prove  effective  with  the  soils  on  the  isthmus,  sam- 
ples were  sent  for  experimental  purposes  along  these  lines, 
but  it  appears  that  these  clays  are  of  an  entirely  different 
character,  and  no  method  of  treatment  has  yet  been  evolved 
to  secure  the  results  desired. 

The  construction  of  retaining  walls  to  withhold  the  moving 
masses  was  not  possible,  for  access  to  the  sides  of  the  prism 
where  the  walls  belonged  could  not  be  had.  When  access  was 
possible,  the  movement  had  ceased,  there  was  no  evidence  of 
any  further  movement  and  the  desirability  of  or  necessity  for 
walls  no  longer  existed. 

Some  of  the  sandstones  and  shales  in  the  cut  when  exposed 
to  the  air  disintegrate,  but  harden  when  kept  constantly  wet. 
Where  disintegration  occurred,  the  resulting  soil  would  grow 
grasses  and  vegetation,  and  steps  were  taken  to  protect  the 
slopes  and  the  underlying  material  in  this  way,  assisting  na- 
ture to  some  extent  in  a  country  where  vegetable  growth 
springs  up  and  expands  rapidly. 

Experiments  were  made  with  cement  covering  applied  to 
the  banks  by  the  cement  gun  and  by  concrete  held  in  place 
by  rods  embedded  in  the  rock;  neither  proved  successful,  and 
they  were  abandoned. 

When  the  use  of  concrete  proved  a  failure,  the  geologist 
thought  that  experiment  might  develop  a  solution  which, 
applied  to  the  face  of  the  sandstones  and  shales,  would  com- 
bine chemically  with  the  substances  in  these  rocks,  so  as  to 
form  a  coating  of  glass.  Experiment*^  were  made,  but  no 
satisfactory  solution   obtained. 

W^ith  the  breaks,  except  those  which  occurred  in  the  vi- 
cinity of  La  Pita  Point,  lightening  the  banks,  where  this 
could  be  done,  secured  good  results,  as  did  also  the  sluicing 
of  the  upper  portions  of  the  hills  around  Cucaracha  slide 
into  the  valley  on  the  opposite  side  of  the  hills  from  the  prism; 
but  in  all  other  cases  the  only  effectual  method  found  was  to 
allow  the  material  to  enter  the  cut  and  remove  it.  This  pro- 
cedure has  resulted  in  bringing  all  the  slides  to  a  state  of  rest, 
and  with  the  exception  of  those  now  active  none  of  them 
has  given  any  trouble  since,  for  there  has  been  no  movement 
of  any  kind  in  any  of  them  after  all  the  material  that  was  in 
motion  iiad  been  removed  or  come  naturally  to  rest. 

It  is  certain  that  the  troubles  are  due  to  the  failure  of 
underlying  strata,  because  these  were  unable  to  bear  the 
weight  that  the  banks  brought  upon  them.  Under  the  cir- 
cumstances it  is  difficult  to  understand  the  impression  that 
has  gained  credence  in  some  quarters  that  a  sea-level  canal 
would  have  avoided  the  difficulties  encountered,  since  the  cut- 
ting vv-ould  have  been  through  the  same  material,  but  at  least 
SO    ft.    deeper. 

It  is  also  certain  that  nothing  can  stop  the  movements 
now  in  progress  until  the  angle  of  repose  is  reached  for  the 
materials  under  the  conditions  that  exist  and  that  this  can  be 
reached  only  by  removing  th  excess  amount  of  material.  If 
experience  counts  for  aught,  then  that  gained  in  the  handling 
of  the  slides  and  the  breaks  that  have  occurred  along  the 
line  of  the  canal  leaves  no  doubt  that  the  means  adopted  and 
now  in  use  will  effect  a  ciro  in  the  slides  that  now  close  the 
canal;  furthermore,  that  when  cured,  no  further  troubles  need 
be    anticipated    from    slides    in    this    locality. 

Municipal  Ownership  of  water-works,  electric  light  and 
power  plants  in  Kansas  is  thus  summarized  by  "Kansas 
Municipalities":  Of  206  water-works  in  the  state,  no  less  than 
101,  or  92.71',;,  are  under  public  ownership.  Of  166  electric 
light  and  power  plants  88,  or  53 ^t.  are  municipally  owned. 
There  are  In  Ohio  110  and  in  Michigan  and  Minnesota  101  each 
of  municipal  lighting  plants,  but  the  percentage  of  municipal 
ownership  is  not  as  high  in  these  states  as  in  Iowa. 
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Buildiz&g  Coi&crete  Piers  for 
Sciotoville  Bridge 

'I'lic  |)laiit  lny<iul  I'or  llic  sulistrurluii'  wm-k  (in  the 
C'lii'sapcakL"  &  Oliiu  Noi'tlaMii  \i\.  Iji-idge  dver  the  Oliiti 
IJivcr  at  Sciotoville,  Ohio,  was  diftatod  by  tlic  necessity 
el'  licttiiij;  sand  and  firavel  in  by  rivor.  A  total  of  some 
:.^r,0()0  cu.yd.  concrete  and  8r)0,()00  lb.  reinforcing  steel 
was  involved.  The  work  comprised  three  river  piers  and 
twenty-i'our  land  piers. 

On  each  bank  an  incline  with  narrow-gage  track  was 
erected,  leading  from  low  water  to  40  ft.  above  the  top 
of  tlie  bank  (sec  layout  jihin,  Fig.  2).  The  Ohio  incline, 
the  longer  of  the  two,  led  up  from  a  crib  supporting  a 
revolving  or  '"whirler"  derrick.^  The  Kentucky  incline 
was  served  by  a  derrick  boat.  The  engines  of  the  inclines 
were  of  the  direct-hoist  type  with  large  drums.  All 
parts  of  both  inclines  worked  satisfactorily  tliroughout 
the  season  and  a  half  that  the  work  required. 

The  sand  and  gravel  for  concrete  were  obtained  from 
a  river  bar  a  few  miles  below  the  site  by  means  of  a 
ladder  dredge  on  which  the  sand  and  gravel  were  washed 
and  screened.  Flatboats  delivered  the  material  to  the 
inclines,  where  it  was  unloaded  with  clamshell  buckets. 

At  the  top  of  the  incline  the  skip  dumped  just  below 
the  head  pulley  and  directly  over  a  partition  separating 
the  sand  and  the  gravel,  there  being  a  tilting  apron  on 


iSee  "Engineering  News,"  Sept.  9,  1915,  p.  506,  for  descrip- 
tion  and   drawing  of  the   Dravo   "whirler"   derrick. 


1<ip  (if  (111!  pa  it  ii  ion,  under  tiie  skip.  Tiie  grave!  used 
lai:  fiiim  •"• '|  lo  ;!  in.,  undersize  and  oversize  being  wasted. 

Materials  for  8,000  cu.yd.  of  concrete  were  delivered 
to  cacii  bank,  including  that  for  the  Ohio  shore  pier.  All 
( cment  came  in  via  the  Norfolk  &  Western  Ky.  on  the 
Ohio  side.  Cement  for  the  Kentucky  (south)  viaduct, 
the  Kentucky  shore  pier  and  the  center  i)ier  was  sent  down 
the  Ohio  incline  to  jlatl)oats,  that  for  the  Kentucky  via- 
duct going  up  the  Kentucky  incline  and  that  for  the  two 
larger  piers  going  to  the  floating  mi.xer  plant. 

The  work  was  simplified  by  unusually  good  foundation 
conditions.  In  the  river,  rock  was  within  easy  reach. 
This  M'as  an  important  advantage,  as  on  account  of  the 
structural  type  of  the  river  span — two  YTS-ft.  continu- 
ous truss-spans  resting  on  three  piers — it  was  necessary 
that  there  be  no  settlement  of  these  piers. 

The  middle,  or  river,  pier,  which  is  the  largest  pier  of 
this  bridge,  measuring  18x()3  ft.  under  the  coping  and 
rising  96  ft.  above  low  water,  was  .built  by  means  of  a 
cofferdam.  Work  on  this  pier  started  late  in  October,  1914. 
A  double-wall  box  coffer-dam  was  built,  79x127  ft.  outside 
and  14  ft.  high.  At  this  spot  the  elevation  of  the  river 
bottom,  of  practically  bare  rock  and  fairly  level,  was  at 
low-water  level.  The  10-ft.  space  Ijetween  the  walls  of 
the  coffer-dam  was  filled  with  sand  and  small  gravel, 
dredged  from  the  river  near-by,  and  decked  over  with 
2-in.  plank. 

On  account  of  the  great  rises  of  the  river  it  was  known 
from  the  beginning  that  the  coffer-dam  would  be  sub- 


FIU.   1.     VIEWS  OF  .SCIOTOVILLE  BRIDGE  PIER   CONSTRUCTION 
A — Looking   south   along   line   of   bridge;    Ohio   viaduct,   north  shore  pier  and   center  pier  in  place.     B — Piers  of  Ohio 
viaduct.     C— Spouting  concrete  to  pier  of  Kentucky  viaduct.     D — Floating  plant  spouting  to  center  pier 
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merged  at  all  stages  above  a  moderately  high  river.  It 
was  in  fact  submerged  continuously  for  four  months, 
but  in  the  spring  was  found  not  to  have  moved,  and  })rac- 
tically  no  fill  was  waslied  out. 

Inside  the  coffer-dam,  ojien  excavation  was  carried  on 


side  and  a  5-ton  on  the  Ohio  side.    Work  at  l)oth  sliore 
piers  was  handled  by  a  stiffieg  derrick. 

Tiiere  were  three  concrete-mixing  plants — a  floating 
plant,  and  two  fixed  plants,  one  at  the  shore  end  of  each 
incline.    All  these  plants  had  1-yd.  mixer,  100-ft.  tower, 


by  means  of  derrick  boats  to  a  depth  of  10  ft.  into  the     and  chutes      The  floating  plant  was  served  by  a  derrick 


A=  Cemen+ House       K=  Office 

B=  Ciravel  S+ore  L=  Rigger  House 

C  "  Boiler  House  M=  Sand  Storage 

D=  Cement  S+orage    S.D.=S+iffleg  DerricW 

E  =  Mixer  Pit  w=  Whirler  DerricW 

F  =  Tool  House 

S  =  Oil  House 

H  =  Machine  Shop 


<3  t< 
FIG.   2.     DRAVO  CONTRACTING  CO.'S  PLANT  LAYOUT   FOR  SUBSTRUCTURE  WORK  ON  SCIOTOVILLE  BRIDGES 


rock  all  over.  The  size  of  the  footing  is  40x85  ft.  One 
No.  4  I^^merson  pump  was  used  to  keep  the  coffer-dam 
dry;  it  did  not  run  at  full  capacity.  Excavation  was  30% 
completed  on  Dec.  4,  1914,  when  work  stopped  for  the 
season  on  this  pier.  Work  was  resumed  Mar.  29,  1915, 
the  river  being  unusually  low  for  this  time  of  the  year. 
The  footing  course  was  poured  April  8. 

The  Ohio  shore  pier  was  built  in  open  excavation  24x70 
ft.,  extending  8  ft.  into  the  rock  and  high  enough  uji 
the  bank  to  be  dry  at  ordinary  river  stages. 

The  Kentucky  shore  pier  was  sunk  by  open  dredging 
through  wells.  It  was  so  designed  that  it  could  have  been 
converted  into  a  pneumatic  caisson  at  any  time  if  it  had 
become  necessary.  The  pier  cylinder  is  24x70  ft.,  with 
semicircular  ends.  Excavation  with  orangepeel  bucket, 
through  four  wells,  was  carried  on  with  working  chamber 
and  wells  flooded,  after  the  first  5  ft.  until  gravel  was 
reached.  The  pier  went  through  25  ft.  of  flne  sand  and  2  ft. 
of  coarse  gravel,  and  the  final  excavation  (in  the  dry)  was 
carried  an  average  of  2  ft.  into  the  rock.  The  sinking  was 
successfully  done  in  16  working  days  for  excavating  only. 
The  cutting  edge  was  sealed  and  the  working  chamber 
kept  dry  while  filling  with  concrete.  The  river  was  up 
around  this  pier  during  practically  the  whole  period  of  its 
construction.  The  top  of  the  pier  cylinder  was  28  ft. 
above  the  cutting  edge,  the  working  chamber  was  6  ft. 
high,  and  the  wells  were  7  ft.  3  in.  in  diameter. 

Both  shore  piers  are  12x67  ft.  under  the  coping.  The 
Kentucky  viaduct  piers  and  abutment,  with  an  average 
load  of  only  21/2  tons  per  sq.ft.,  rest  on  a  clean  sand  with 
depth  of  excavation  averaging  8  ft.,  except  the  pier  at 
the  top  of  the  bank,  which  goes  down  25  ft.  on  account 
of  possible  scour  of  the  bank. 

Of  the  Oliio  viaduct  piers  five  rest  on  shale,  while  live 
are  on  rock,  as  is  also  the  abutment.  The  second  pier 
south  of  the  county  road  was  rather  deep,  on  account  of 
a  gully.  The  abutment  had  to  be  stepped  into  the  face 
I'f  a  hi.rd  shale  cliff.  Otherwise  the  excavation  was 
\cry  simple.  The  rock  bottoms  needed  but  little  pointing 
to  give  level  beds  for  the  foundations. 

The  excavation  for  both  viaducts  was  handled  by 
whirler  derricks  on  a  track  parallel  to  the  line  of  piers. 
There  were  a  5-ton  and  a  10-ton  whirler  on  the  Kentucky 


boat  which  transferred  cement  and  aggregate  from  flat- 
boats  direct  to  the  mixer  bins.  With  the  aid  of  chutes 
this  floating  mixer  poured  all  of  the  center  pier  and  all 
except  the  coping  of  the  Kentucky  shore  pier. 

The  chutes  from  the  fixed  plants  were  able  to  deliver 
concrete  direct  to  the  Ohio  shore  pier  and  to  one  pier  of 
the  Ohio  viaduct  and  several  of  the  Kentucky  viaduct. 
For  the  remaining  piers  and  abutments  of  the  two  via- 
ducts the  chutes  spouted  the  concrete  into  hoppers,  and 
from  there  it  was  carried  by  bottom-dump  buckets  on  a 
dinkey  track  along  the  line  of  the  piers  (between  them 
and  the  whirlers)  to  the  pier  where  needed.  On  the  Ohio 
side  the  hopper  sat  on  the  north  side  of  the  Norfolk  & 
Western  Ry.  tracks,  the  chute  from  the  mixer  tower  run- 
ning over  the  tracks  on  a  temporary  bridge. 

The  viaduct  piers  are  all  rectangular  in  plan;  all 
except  two  are  5x2()  ft.  under  the  coping  and  average 
40  ft.  in  height.  Slab  forms  were  u.sed  in  sections  16  ft. 
high  and,  for  the  sides,  long  enough  to  extend  by  the 
ends.  These  slabs  were  very  substantial ;  they  as  well 
as  the  end  bulkheads  were  made  with  vertical  -^-in.  sheet- 
ing, 2xl0-in.  horizontal  studding  and  8x8  rangers.  The 
tie-rods  were  fitted  with  a  sleeve-nut  1  to  2  in.  back  of 
the  face.  The  coping  is  somewhat  complicated,  but  a 
well-made  form  of  two  sides  and  end  bulkheads  was 
built.  Only  two  of  these  forms  with  minor  repairs  lasted 
throughout  the  job. 

On  the  large  river  piers  some  of  the  slabs  and  a  few 
of  the  round  end  forms  were  used  more  than  once,  but 
most  of  the  forms  for  these  three  piers,  including  all  of 
the  three  copings,  were  built  new  for  cacli  pier.  Below 
the  co])ing  the  forms  were  in  16-ft.  lifts. 

About  150  cu.yd.  of  concrete  was  usually  poured  in 
10  hr.,  but  on  several  occasions  300  to  350  cu.yd.  was 
poured  in  10  hr. 

The  bridge  and  approaches  were  designed  and  are  be- 
ing built  under  the  direction  of  Gu.stav  Lindenthal,  Con- 
sulting Engineer,  for  \Vhom  O.  H.  Ammann  acts  as 
Principal  Assistant  Engineer  and  R.  T.  Robinson  as 
Resident  Engineer.  The  Dravo  Contracting  Co.,  Pitts- 
burgh, Penn.,  was  the  contractor  for  the  substructure. 
The  plant  layout  was  made  by  J.  J. Nolan. and  the  subse- 
quent work  was  under  J.  Smith  Miller  as  superintendent. 
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Coir&cirete  Coal  Cyliimdlers  BruiBltt 
^ivitlh  Movaimig  Forsims 

Hv  (!iiAni,i:s  II.  Ilumi.vs* 

'I'lu'  new  rctiiil  ((iiil  plant  of  O.  II.  IVrry  &  •'^on.  Inc., 
at  the  foot  ol'  ivist  lHlli  St.,  New  York  City,  consists 
of  three  ])arts:  (1)  The  concrete  coal  pockets;  (2)  the 
coal-hoist  inn'  niacliinerv,  hendhouso  and  a])])iirtenances, 
and  {."5)  the  oHice-scale  luiuse.  Kach  part  was  con- 
structed under  a  sepiirati'  (diitnicl  liy  diU'ercnt  contractors. 

The  concrete  coal  pockets  consist  ul'  a  group,  or  Ijat- 
tcry,  of  nine  cvlinders,  each  of  IS  ft.  in  inside  diameter, 
supported  on  a  reinforced-concrete  ])iatl'orm  of  columns, 
girders,  beams  and  slabs,  and  two  additional  concrete 
cylinders  of  the  same  diameter  and  similarly  supported, 
located  alongside  the  main  battery  and  intended  as  a  re- 
screcning  plant.  In  general  the  supporting  structure 
consists  of  four  roAvs  of  reinforced-concrete  columns  IS 
ft.  apart,  each  row  consisting  of  from  seven  to  nine 
columns.  These  support  a  platform  of  beam  and  slab 
construction,  intended  to  support  the  cylindrical  pockets, 
at  such  an  elevation  as  to  give  13  ft.  clear  headroom  above 
the  street  level.  Between  each  of  the  four  rows  of  col- 
umns there  is  a  driveway. 

The  sea  wall  affords  a  foundation  for  the  row  of 
columns  nearest  the  river,  and  for  each  of  the  other  three 
rows  a  foundation  was  provided  consisting  of  wooden 
piles  driven  to  refusal,  cut  off  below  water  level  and 
each  row  capped  M-ith  a  concrete  wall  and  footing  extend- 
ing to  within  3  ft.  of  the  yard  level  and  reinforced  witli 
steel  near  the  top. 

After  the  completion  of  the  platform  circular  forms 
were  erected  for  all  nine  cylinders,  to  a  height  of  4  ft., 
the  plan  being  to  cast  the  cylinders  in  a  continuous 
operation  by  moving  the  forms  up  steadily  as  the  con- 
crete was  poured.  This  is  the  type  of  construction  de- 
veloped in  the  West  for  grain  bins,  and  it  has  recently 
been  extended  to  coal  pockets. 

The  walls  of  the  cylinders  were  to  be  of  concrete  7 
in.  thick,  reinforced  with  1-iu.  and  V^^-in.  steel  bands 
spaced  at  varying  intervals  from  the  bottom  to  the  top. 
The  forms  were  constructed  4  ft.  high  and  (for  eacli 
cylinder)  consisted  of  two  outer  and  inner  rings,  each 
ring  being  made  up  of  three  thicknesses  of  2-in.  lumber 
sawed  to  the  proper  circumference  and  bolted  together 
to  break  joints.  Each  pair  of  rings  (the  outer  and  the 
inner)  was  lagged  with  2-in.  lumber  4  ft.  long,  the  ribs 
being  located  314  ft.  apart,  vertically  and  the  lagging 
projecting  correspondingly,  as  indicated  in  Fig.  3. 

Between  the  outer  and  inner  forms  of  each  cylinder 
there  were  placed  at  regular  intervals,  in  a  vertical  posi- 
tion, six  1-in.  round  steel  bars,  with  the  lower  end  on 
the  platform.  The  rods  were  about  20  ft.  long,  and 
each  extended  through  a  heavy  yoke  made  up  of  struc- 
tural-steel members.  Each  yoke  extended  across  the  inner 
and  outer  form  with  a  down-standing  leg  of  angle  iron 
4  ft.  long.  Each  vertical  rod  extended  through  a  yoke, 
while  a  screw  jack  seated  on  each  yoke  and  gripping  each 
rod  afforded  means  of  lifting  the  forms  by  turning  the 
jacks,  which  reacted  on  the  rods. 

A  conventional  concrete-hoisting  tower  some  70  ft. 
high  had  been  erected  at  one  side,  with  a  batcli  mixer 
located  in  a  pit  at  the  foot. 

The  plan  was   to   work   continuously,   concrete   being 

^Consulting-  Engineer,  30  Church  St.,  New  Yorl:  City. 


poured  in  all  cylinders  and  the  band  reinforcement  being 
placed  at  the  projuir  intervals  as  the  concrete  rose.  The 
band  reinlorc(,'ment  was  secured  to  the  vertical  rods  by 
wires.  While  some  workmen  jmured  concrete,  others 
turned  the  jacks  and  raised  the  forms,  (jreat  care  was 
taken  to  give  each  jack  the  same  turn  and  to  keep  all 
forms  moving  togetluir  and  plumb.  The  plan  was  to 
pour  concrete  continuously  for  two  shifts  of  8  hr.  in 
each  34  hr.,  with  an  interval  of  4  hr.  between  each  shift, 
during  wliicli  time  the  forms  were  kept  moving  by  two 
men,  who  walked  back  ami  forth,  giving  each  jack  a 
turn.  The  work  proceeded  at  the  rate  of  about  G  ft.  in 
each  24  hr.,  tlie  forms,  wheeling  platforms,  stanchions 
to  carry  the  electric  lights,  etc.,  being  carried  up  con- 
tinuously by  the  movement  of  the  jacks.  At  night  the 
work  was  lighted  by  electric  lamps  hung  from  timbers. 
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FIG.  1.    COAL-STORAGE  CYLINDERS  BUILT  WITH  MOVING 
FORMS 

In  Fig.  3,  wliich  shows  the  work  nearing  completion, 
there  is  visible  at  the  top  a  hanging  scaffold,  which  was 
suspended  from  the  outside  of  the  forms  and  carried  up 
with  them.  Ou  this  scaffold  two  men  pointed  up,  rubbed 
and  roughly  finished  the  exposed  surface.  A  high  de- 
gree of  finish  was  not  aimed  at,  nor  would  it  be  possible 
by  this  means,  as  there  is  always  a  certain  amount  of 
cement-bearing  water  running  down  over  the  finished 
work. 

The  work  progressed  nicely,  with  no  serious  mishaps 
and  with  few  difficulties.  The  most  serious  of  those 
encountered  may  be  seen  in  Fig.  3.  The  "prison  win- 
dows" in  this  view  are  actually  what  is  known  as  "pulls" 
and  result  from  the  concrete  sticking  to  the  forms  and 
being  pulled  up  as  they  advance,  the  reinforcement  being 
left  exposed  to  view.  In  general  these  were  stopped  at 
their  very  beginning  by  the  alertness  of  the  superin- 
tendent in  charge;  but  in  the  cases  seen  in  the  photo- 
graph  they  progressed  to  such  an  extent  that  it  was 
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IF  THE  CONSTKUCTION;  NOTE  "i'msON- WINDOW'    EFFECT  WHEllE  FORMS  STICK 


necessary  to  go  on  ti]i,  leaving  an  opening  behind,  whicli 
was  later  filled  in  by  means  of  stationary  forms  and 
grouting.  Very  good  results  were  obtained  in  repairing 
these  openings,  but  the  process  is  expensive,  tedious  and 
altogether  to  be  avoided.  It  is  probable  that  the  more 
serious  of  these  pulls  resulted  from  the  outside  form  at 
the  critical  spot  not  remaining  perfectly  vertical,  the 
lower  not  moving  in  and  pinching  the  concrete  while  the 
latter  was  still  soft. 

There  were  some  delays  in  the  program,  the  first  re- 
sulting from  an  almost  torrential  rainstorm  that  drove 
the  men  off  the  work,  the  second,  and  more  serious  one, 
from  the  failure  to  deliver  anchor  bolts  on  time.  As 
these  anchor  bolts — intended  to  hold  the  steel  tower  and 
machinery — had  to  be  set  in  the  concrete  of  the  cylin- 
ders, it  became  necessary  to  stop  work  for  a  day  or  two. 
In  each  case,  however,  the  forms  were  moved  again  suc- 
cessfully, and  no  more  serious  damage  than  a  slight 
ridge  resulted. 

The  concrete  set  nicely  and  the  work,  which  was  fin- 
ished in  the  summer,  now  appears  sound  and  serviceable, 
after  coal  has  been  in  the  pockets  for  some  weeks. 

The  construction  of  the  resereening  pockets  on  the 
same  principle  was  not  determined  upon  until  the  main 
cylinders  were  reaching  com))letion.  Otherwise,  they 
might  have  been  carried  up  with  the  main  cylinders.    As 
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it  was,  part  of  tlic  lonns  taken  oil'  the  main  cylinders  wore 
used  and  the  lower  resereening  cylinders  similarly  con- 
structed, for  even  in  the  case  of  two  cylinders  only  15 
ft.  high  it  appeared  from  the  estimates  that  economy 
would  result  from  the  use  of  moving  forms. 

Ealph  H.  Perry  was  intereisted  in  the  construction 
from  the  point  of  view  of-  the  owner.  The  writer  was 
consulting  engineer,  preparing  the  plans,  letting  the 
contracts  and  supervising  the  construction.  The  Gen- 
eral Contracting  Co.  built  the  foundations  and  the  con- 
crete coal  pockets.  The  ofRce-scale  house  was  erected  by 
Hugh  Getty,  Inc.,  the  Fairbanks  Co.  furnishing  the 
scales. 
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Tlie  city  engineer  of  Oklahoma,  Okla.,  Guy  V.  ]\IcClure, 
after  a  thorough  trial  has  adopted  as  standard  for  rail- 
v/ay  street  crossings  the  type  of  pavement  construction 
shown  in  the  accompanying  illustration.  Mr.  McClure 
is  a  former  railway  construction  engineer,  and  he  has 
endeavored  to  design  a  crossing  that  will  be  satisfactory 
from  the  railway  as  well  as  from  the  pavement  point  of 
view. 

Heretofore  the  railway  companies  have  always  objected 
to  a  rigid  foundation  under  the  tracks,  such  as  2  ft.  of 
concrete  under  the  ties  is  bound  to  give.  This  objection 
has  been  met  in  Mr.  jMcClure's  design  by  what  he  terms 
a  10-ft,  concrete  runoff  on  each  side  of  the  foundation 
slab.  These  runoffs  leave  a  wedge-shaped  fill  over  the 
sides  of  the  slab,  so  that  the  first  tie  over  the  concrete 
foundation  has  1  ft.  of  ballast  under  it. 


Longitudinal    Section 


Cross  -  Section 
STANDARD  CONSTRUCTION   FOR  PAyEMENT  OVER  RAILWAY  CROSSINGS,  OKLAHOMA  CITY.  OKLA. 
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Till'  clVfct  of  tlic  slo|ii'(l  aiiproiicli  shil),  willi  tic- 
liiillaslcd  I'niiu  I  11.  down  to  iiotliiii;^,  i.s  to  take  away  tin- 
sluu'k  that  wmilil  otherwise  result  in  im.ssin<,'  Troiii  Ih^ 
i)allasted  roadl>e(l  to  tiie  solid  coiHTote-paxcnieiit  I'niiiiil.i 
tiun.  This  type  of  innsti'iirtioii  has  hern  IimiikI  to  \\dil\ 
.satisl'ivi'toriiy  even  under  the  iieaviest  railway  loadings. 

The.se  erossinj;s  are  instaUed  hy  municipal  day  labor 
for  ahout  $5.10  jier  lin.ft.  of  track,  iiicliidinj,^  10%  For 
supervision  and  overhead  iliarycs,  hut  iint  iuchulin^j  the 
track  it.>ieil'.  which  ol'  ctiinx-  is  rnrnisiicd  hy  llic  I'aihvay 
company.  'I'ltc  iailwa\s  lia\c  turned  over  all  construc- 
tion \vt)rk  to  the  city.  The  cost  of  nuiterials  is:  Sand,  $1.50 
per  en.yd. ;  stiuie,  $1.(10  ])cr  cii.yd. ;  eeniont,  $1.50  jxm; 
1)1)1.;  pavin>j;  l)riek,  $!(>  per  M.  This  method  of  eonstrui 
tion  requires  that  tlie  track  he  out  of  .service  7'2  lir. 


r.V    J.    0.    p.    CoULLlNti* 

In  excavation  work  for  the  new  Loch  Eaven  dam  of 
tlie  Baltimore  Water  Department  the  average  cross-section 
was  as  sliown  in  Pig.  1.  To  take  a  fairly  acciirate  section 
by  means  of  the  ordinary  rod-and-levcl  method  was  labor- 
ious and  dangerous.  An  easier  method  was  therefore 
worked  out  and  used  successfully. 

With  an  old  100-ft.  steel  chain  and  100  ft.  of  i/i-in. 
cotton  rope  an  endless  chain  was  made,  as  shown  in  Fig. 
2.    At  the  zero  end  of  the  100-ft.  chain  a  3-in.  iron  rin<T 
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2.    CROSS-SECTIONING   RIG   USED   AT 
LOCH   RAVEN   DAM 


was  fastened,  through  which  a  double  50-ft.  metallic  tape 
(two  tapes  sewed  together  so  as  to  give  graduations  on 
both  sides)  weighted  at  the  zero  end  was  passed.  A 
light  strong  cord  was  tied  to  the  50-ft.  end  of  the  tape. 
Having  set  stakes  on  both  sides  of  the  excavation  on 
the  lines  of  the  sections  required  and  stretched  the  chain 
across,  the  -wye  level  was  set  up  a  little  lower  than  the 
chain.  Then  starting  with  the  zero  end  of  the  chain  at 
point  A,  the  ring  was  pulled  out  over  the  section,  and 
at  the  breaks  the  metallic  tape  was  let  down  until  the 

•2431  East  Federal  St.,  Baltimore,  Md.  Formerly  Assistant 
Engineer,  Baltimore  Water  Department,  on  Loch  Raven  dam 
construction. 


FIG.    3.     LOCIl    HAVEN    DAM    UNDER   CONSTRUCTION 

White   lines   are   drawn    to   show   how   cro.ss-sectioning   device 
was  used 

weigiit  on  the  end  touclied  tiie  excavated  surface.  At 
such  points  tlie  horizontal  distance  from  the  base  line 
was  read  directly  from  the  chain  by  the  man  at  A.  The 
original  surface  on  both  sides  of  the  excavation  was  about 
the  same  elevation  for  each  section,  and  no  correction 
had  to  be  made  to  obtain  the  horizontal  distance.  The 
rod  reading  was  taken  from  the  metallic  tape.  Read- 
ings as  high  as  40  ft.  were  secured.  When  one  section 
was  complete,  the  next  was  taken  backward — that  is, 
from  B  to  A — the  horizontal  distances  still  being  read 
hy  the  man  at  A.  The  chief  of  party  (at  the  level) 
and  a  man  at  A  and  B  were  sufficient  to  take  the  sec- 
tions, although  much  better  time  was  made  with  an 
additional  man  at  the  instrument. 

Sections  taken  in  this  manner  were  correct  within  0.1 
ft.  horizontally  and  vertically,  and  a  great  deal  of  hard 
climbing  and  wasted  time  in  making  numerous  set-ups 
was  avoided.  The  men  at  A  and  B,  however,  found  the 
narrow  chain  and  small  rope  hard  on  their  hands  and 
were  compelled  to  wear  heavy  gloves. 

The  view.  Fig.  3,  shows  the  character  of  the  excava- 
tion. The  only  possible  way  to  cross  the  nearly  perpen- 
dicular rock  face  in  the  background  was  by  a  rope  fastened 
to  one  of  the  trees  above.  The  possibility  of  the  rope 
breaking  or  coming  unfastened,  and  the  chance  of  .starting 
loose  material,  would  have  made  this  extremely  dangerous. 


ips  SiEadl  Ti?usss©s 
By  a.  G.  Hayden* 
The  following  formulas  for  weight  of  girders  and 
trusses  in  terms  of  the  span  length,  depth,  load  and  al- 
lowable stress  have  been  found  useful  by  the  writer,  par- 
ticularly in  making  estimates  for  comparative  designs 
of  the  same  bridge,  without  the  necessity  of  determining 
the  girder-flange  sections  or  the  sections  of  the  truss 
members  and  making  estimates  from  the  stress  sheets. 
In  general  the  formulas  have  been  found  as  reliable  as 
estimates  from  stress  sheets  in  cases  where  the  percent- 

*Bridge   Designer,   New   York   State   Barge    Canal,    Albany, 
N.  Y. 
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age  of  details  is  assujiied.  In  comparison  willi  the  de- 
tailed estimates  of  many  girders  and  trusses,  the  results 
obtained  from  the  formulas  have  been  found  to  be  close, 
except  in  cases  of  inconsistent  design. 

It  must  be  observed  that  difference  in  ofTice  practice 
as  to  details  may  roquiie  modification  of  the  constants  in 
the  formulas,  and  that  in  r.ny  case  marked  peculiarity  of 
design,  particularly  of  trusses,  may  make  the  formulas 
inapplicable  if  very  close  results  are  desired. 

Dekivation  of  Plate-Gii!deii  Formulas 
The  average  gross  flange  urea  for  plate  girders  of  vari- 
able flange  section  is  about  equal  to  the  net  area  at  the 
point   of   maximum    moment.     Details    (stifleners   with 
their  fillers,  splice  plates,  rivets,  etc.)    are  assumed  to 
be  ;30%  of  the  weight  of  the  main  section  (flanges  and 
web). 
Let 
Mt  =  -Maximum   total   bending  moment,   including 
that  due  to  the  weight  of  the  girder,  ft.-lb.; 
L  =  Span  length,  ft. ; 
/  =  Allowable  stress,  lb.  per  sq.in.; 
h  =  Depth  of  girder,  ft.; 
t  =  Thickness  of  v\eb,  in. 
If  one-eighth  the  gross  area  of  the  web  is  counted  as 
effective  flange  area,  the  total  weight  of  the  girder  is, 
in  pounds : 

X3.4X  1.3Z  =  ^J^ 

0) 
flange  area,  then 


W  = 


yj'  +  ixim 


+  iOh fL 
If  no  web  area  is  counted  as  effectiv( 


^  =  ty^  +  12/^  A  X  3.4  X  1.3Z  =  ^^^  +  hUlL  (2) 

The  thickness  of  the  web  is  usually  required  by  speci- 
fications to  be  not  less  than  V,,„  of  the  depth  of  the 

^^^^^^    (200'  '"  '"cliesj    nor,  for  girders  less  than  6  ft. 

deep,  less  than  %  in.  Substituting  these  values  in  equa- 
tions (1)  and  (2),  we  have  if  one-eighth  the  web  is 
counted : 


W  = 


+  lAh-^L 


with  a  minimum  for  %-in.  web. 


pr  = 


-\-  Ibh  L 


If  no  web  area  is  counted  as  flange  area,  we  get: 


W  = 


dMtL 


+  -i.Vr'L 


with  a  minimum  for  %-in.  web. 


W  = 


-f-  207/ Z 


(3) 


(4) 


(5) 


(6) 


In  the  foregoing  formula  M^,  as  previously  stated,  is 
the  total  moment,  including  that  due  to  the  weight  of 
'(}(^fi  girder  itself,  which  is  not  known  beforehand.  The 
I'U'mulas  may  be  reduced  to  a  form  by  which  the  weight 
of  the  girder  may  be  determined  from  the  moment  due 
to  the  superimposed  loads  (live,  impact  and  dead),  not 
mcluding  the  weight  of  the  girder.  For  example,  in 
formula  (1)  if  the  maximum  moment,  neglecting  the 
"light  of  the  girder,  be  called  M,  wc  have: 


Solving  for  II'  and  simplifying,  we  have: 
J,.  ^  9J//v-f  JOh-^ffL 
fh  —  1.1L~ 
-ikewise   (2)   reduces  to 

„.  ^  »i¥Z  -f  53hHfL 
fh  —  1.1Z2 
Subsj;ituting  the  proper  values  for  /,  or  treating  (3), 
(4),  (5)  and  (G)  in  the  same  manner,  we  have  for  final 
results,  if  one-eighth  the  web  is  counted: 

W  =  -^^'  +  2.4/-x;f8 

fh  —  i.iij~ 


C?) 


with 


a  nnniniuin  lor 


-  =  7^- 


"'  +  '"■ 


+  40////. 


W  = 


%-in.  web, 
9J/L  +  UfLh^ 


fh  —  1.1Z2 

If  no  web  area  is  counted  as  flange  area,  we  find 


II'  = 


'.)ML  +  3.2/LAa 
fh  —  l.lL^ 

>vith  a  minimum  for  %-in.  web. 


(«) 


(9) 


(10) 


fh  —  l.lL^ 

These  formulas  checked  against  the  estimated  weights 
of  girders  for  widely  different  spans  and  loadings  gave 
close  results. 

For  girders  of  very  light  flange  section  (small  span 
and  light  loading)  the  average  gross  flange  area  will  be 
more  than  the  net  center  area,  the  actual  flange  section 
being  nearly  constant  throughout.  The  constants  in 
the  formulas  may  be  modified  according  to  the  judgment 
of  the  estimator  to  give  more  accurate  results  for  this 
case.  Thus,  the  coefficient  of  ML  in  the  equations  may 
be  made  10  instead  of  9. 

Formulas  (3)  to  (6)  will  be  found  to  be  more  conven- 
ient for  use,  as  the  operator  can  make  a  fair  enough 
guess  of  the  weight  of  the  girder  to  avoid  a  second  ap- 
proximation by  formula. 

Approximate  Truss  Weights 
The  weight  of  a  riveted  truss  may  be  roughly  estimated 
by  the  following  formula.  The  constants  were  fixed  so 
as  best  to  suit  the  estimated  weights  of  a  large  number 
of  bridge  trusses  designed  for  the  New  York  State  Barge 
Canal.  The  formula  gives  more  accurate  results  than 
any  general  formula  the  writer  has  noticed 
Let 

W  =  Total  weight  of  truss,  lb.; 
L  =  Span  length,  ft. ; 

P=  Total  load  (dead  +  live  +  impact)  carried  by 
the  truss,  including  the  (guessed)   weight  of 
the  truss; 
/  =  Allowable  stress  in  tension. 
Then 

r  =  li-'l-S  40/. 

The  preceding  formula  may  be  reduced  to  give  the 
weight  W  in  terms  of  the  total  superimposed  load  (live  + 
impact  +  dead  loads),  not  including  the  weight  of  the 
truss  itself.     If  this  superimposed  load  be  called  p,  then 


ir 

and,  solving  for  W, 


UpL  ,  IdWL  .     ^, 


_  13pL  +  iOLj 
f  —  VdL 


r.'i 
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Siifrly  IMfttlnu  «>"  SttM-l-Kreolloii  W'ltrk — In  llic  erection  nf 
tlio  steel  iiieh  tiuH.ses  for  the  reereatlon  liullilInK  on  the  ("hl- 
eiiKO  nuinleliuil  jiler.  rope  nets  were  u.sed  lio  protect  the  erec- 
torH.  Durlnn  the  iircvlous  erection  of  a  sinilliir  .structure  a 
niiiii  narrowly  escaped  death  when  he  fell  off  one  of  tin- 
trus.sos,  which  wa.s  struck  and  shaken  hy  the  hoom  of  tin- 
erectliiK  derrick.  The  stale  factory  Inspector  called  the  atten- 
tion of  tho  contractors  to  tho  Illinois  law  requlrlnK  protec- 
tion for  men  workInK'  In  such  dangerous  positions,  and  on  the 
recreation  bulUllnn  tho  plan  finally  arrived  at  w^as  to  suspend 
nottint;:  beneath  points  where  the  men  were  workhiK.  This 
arrnnRcment  Is  sliown  In  the  accompanying  photOKraph,  which 
represents  the  removal  of  the  nets  after  completion  of  the 
work.  Steel-wire  netlluK;  was  not  satisfactory,  and  the  con- 
struction adoi)ted  was  a  modification  of  the  rope  netting  used 
for  tho   protection   of  circus  performers.     The  nets  are   20x40 
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NETTING  FOR  PROTECTION  OF  STEEL,  ERECTORS 

ft.,  of  %-in.  manila  rope,  with  %-in.  border.  The  mesh  is  6x6 
in.  The  borders  are  fitted  with  loops  so  that  the  nets  can 
be  readily  attached  to  various  points  and  shifted  from  place 
to  place.  When  the  julj  is  completed,  the  nets  are  rolled  up 
for   storage   or   shipment. 

State  Hishway  Construction  in  WasliinKton  during  the  past 
year  cost  $1,222,000.  With  this  sum  211  mi.  of  new  state  roads 
were  completed  and  about  100  mi.  of  old  road  were  straight- 
ened, widened  and  graveled,  James  Allen  is  State  Highway 
Engineer  of  Washington. 

EIni-Trce  Roots  quite  effectively  choked  200  ft.  of  sewer 
in  Concordia,  Kan.,  as  the  accompanying  view  shows.  The 
sewer  was  built  in  1903  and  was  about  20  ft.  distant  from  the 
trees.  The  roots  almost  completely  filled  the  pipe,  allowing 
only  a  small  trickle  to  flow  through.  The  largest  roots 
were    about    %    in.    in   diameter.      Needless   to    say,    the   joints 


ELM-TREE    itUU'i'.S    j.'ituM  A  SEWER   AT  ('()NC(J|;JJIA.    KAN. 

were  of  very  poor  mortar.  The  photogiaph  was  taken  in 
1915.  when  a  new  sewerage  system  was  installed  by  Black 
&  Veatch,  consulting  engineeis,  Kansas  City,  Mo. 

Jitney-BiiM  Traffic  in  Oakland,  Calif.,  and  the  neighboring 
towns  bordering  San  Francisco  Bay  received  a  severe  setback 
when  an  ordinance  was  passed  on  Dec.  29,  1915,  by  the  Oak- 
land City  Council  prohibiting  jitney  cars  from  operating 
within  the  main  business  district  of  the  city.  The  ordinance 
states  that  such  action  is  absolutely  necessary  for  the  pres- 
ervation of  public  safety,  and  this  opinion  is  reported  con- 
curred  in   by   most   of   the   citizens   of  the   trans-bay   cities. 

A  Timber  Incline  used  in  demonstrating  the  hill  power,  or 
climbing  ability,  of  a  certain  make  of  automobile,  was  recent- 
ly built  in  Santa  Rosa,  Calif.,  by  the  Bailey-Comstock  Co., 
engineers  and  contractors  of  that  city.  Mr.  Comstock  states 
that  the  stand  was  constructed  with  a  roadway  grade  of  4.5' 
and  rose  at  least  25  ft.  from  the  ground  at  the  highest  point. 
It  was  heavy  enough  to  withstand  the  shock  of  a  large  five- 
passenger  machine  hitting  it  with  a  running  start  and  was 
designed  to  carry  the  weight  of  the  machine  and  the  kick  from 
the  driving  wheels.  A  trap  was  built  at  the  top  to  catch  and 
hold  the  automobile  in  case  anything  went  wrong  with  the 
clutch  or  in  case  the  driver  lost  control  while  at  the  top.  This 
trap  was  constructed  by  leaving  the  flooring  planks  off  at 
the  top  of  the  stand  and  bracing  witli  a  heavy  timber  spiked 
across  the  ends  of  the  joist.  This  opening  would  catch  the 
front  wheels  of  the  car  in  case  of  accident.  The  demonstra- 
tion consisted  of  speeding  and  spring  tests,  the  latter  being 
made  by  placing  4x4-in.  timbers  on  the  track  and  driving 
over  them  at  a  rate  of  15  mi.  per  hr.  There  was  a  cooling 
test,  consisting  of  a  mile  run  without  the  fan,  and  last  but  not 
least  came  the  climbing  test  on  the  demonstrating  stand. 
From  the  price  for  constructing  the  incline  the  contractors 
deducted  $5  for  the  privilege  of  placing  a  sign  on  it  during 
the  demonstration. 


A  STRONG  TIMBER  INCLINE  BT'ILT    F<  H:    A  .\'   .\  ITc  i.MdHILlO    HlLl.-Cl.IMHlNG   DEMONSTRATION   IN   SANTA   ROSA,  CALIF. 
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A  oircnlar  letter  1ms  been  mailed  to  all  the  lueiiiliers 
of  the  four  preat  national  engiueerinjf  soeieties  and.  in 
addition,  to  the  Society  for  the  Promotion  of  Engineer! nj^^ 
Education,  the  American  Chemical  Society  and  tiie 
American  Institute  of  Chemical  Engineers,  asking  foi- 
information  as  to  the  qualifications  that  produce  success 
in  the  engineering  profession.  The  circular  letter  is 
signed  bv  Prof.  C.  R.  Mann  on  behalf  oi^  the  Carnegie 
p'oundation  for  the  Advancement  of  Teaching,  which  is 
investigating  engineering  education  in  cooperation  with 
the  joint  committee  of  engineering  societies  on  that 
subject.    The  letter  follows: 

Last  spring  we  consulted  you  on  the  subject  of  engineer- 
ing education,  concerning  the  qualities  that  you  look  for  in 
young  engineers  and  the  general  effectiveness  of  the  engineer- 
ing schools  in  producing  sucli  men   as  you  want. 

The  replies  that  have  been  received  mention  many  factors 
that  are  essential  to  the  successful  engineer.  These  essential 
factors  fall  naturally  into  the  following  six  groups,  which  are 
named  in  the  order  of  their  importance  as  determined  by 
their  frequency  of  occurrence  in  the  replies: 

1.  Character — integrity,  responsibility,  resourcefulness, 
initiative. 

2.  Judgment — common  sense,  scientific  attitude,  perspective. 

3.  Efficiency — thorougliness,   accuracy,    industry. 

4.  Understanding  of  men   (executive  ability). 

5.  Knowledge   of  the   fundamentals   of  engineering  science. 

6.  Technique  of  practice  and  of  business. 

If  this  is  a  correct  definition  of  the  essential  characteristics 
of  an  engineer,  it  furnishes  the  necessary  basis  for  a  rational 
discussion  of  the  effectiveness  of  the  schools.  It  can  also  be 
used  as  a  standard  in  developing  staff  organizations  and 
curricula  and   in  selecting  efficient  methods  of  instruction. 

The  best  way  in  which  engineers  can  aid  the  schools  in 
solving  problems  in  connection  with  engineering  education  is 
by  defining  the  product  which  they  desire.  "We  therefore  urge 
you  to  contribute  to  this  important  cause  by  numbering  the 
foregoing  six  groups  in  the  order  of  importance  which  you 
give  them  in  judging  the  reasons  for  engineering  success  and 
in  sizing  up  young  men  for  employment  or  for  promotion. 

Any  engineers  who  have  not  received  this  letter  and 
who  may  be  interested  to  aid  in  the  investigation  are 
invited  to  send  their  replies  to  Professor  Mann. 

At  the  recent  annual  meeting  of  the  American  Society 
of  Civil  Engineers  Professor  Mann  reported  progress  in 
the  investigation  and  read  the  list  of  qualifications  enumer- 
ated and  the  ratings  that  have  been  awarded  to  them 
in  the  replies  received  from  several  thousand  engineers. 
The  rating  was  made  on  a  scale  of  100  and,  according  to 
the  average  of  the  ratings  as  stated  by  Professor  ]\Iann, 
the  percentage  assigned  to  the  other  grounds  of  qualities 
was  so  high  that  knowledge  of  the  fundamentals  of 
engineering  science  as  a  requirement  of  success  was  rated 
at  only  13%. 

This  statement  was  greeted  with  tumultuous  applause. 
When  one  attempts  to  analyze  it  carefully,  however,  it 
is  perceived  how  unsafe  may  be  deductions  from  such 
investigations  as  a  guide  to  practical  work  in  engineering 
education.  In  hiring  young  men  for  subordinate  positions 
in  an  engineering  organization  "knowledge  of  the  funda- 
mentals of  engineering  science"  by  an  applicant  is  rated 
by  the  employer  at  very  much  more  than  13%. 


1 1  .«eeins  evident  tiiat  tiiose  who,  in  answer  to  the 
(|iiestions  sent  out  by  the  committee,  have  stated  the 
liualifications  that  make  for  success  in  engineering  have 
liiid  chiefly  in  mind  the  qualifications  that  enable  a  man  to 
a*  hievc  leadership  in  his  ])rofession  ratlier  tlian  the 
(liialifications  that  enable  the  average  engineer  to  earn 
bis  living  at  daily  routine  work. 

It  is  in  the  application  of  these  indexes  to  success 
to  the  practical  problems  of  teclinical  education  that  error 
might  most  easily  occur.  Such  personal  qualifications 
as  character,  judgment,  efficiency  and  understanding  of 
men  are  to  a  very  considerable  e.xtent  inborn  qualities. 
They  may  indeed  be  cultivated  and  improved  or  allowed 
to  deteriorate,  but  they  are  on  a  wholly  different  basis 
from  the  knowledge  of  engineering  science,  which  it  must 
l}e  the  primary  function  of  the  engineering  schools  to 
impart,  even  though  these  schools  may  well  at  the  same 
time  do  what  they  can  to  develop  and  imjjrove  those 
personal  qualities  of  the  student  which  are  undoubtedly 
essential  to  the  highest  success. 

A  cliier  featuH'  of  s\ihway  Imildiiig  as  carrit-d  on  so 
extensively  in  New  York  City  is  the  temporary  timbering 
for  carrying  the  street  surface  and  for  retaining  the 
slopes  where  necessary.  This  construction  is  not  only 
omnipresent  and  therefore  very  extensive  and  costly,  but 
is  frequently  intricate  and  of  varied  design  to  fit  the 
special  conditions  continually  and  literally  unearthed. 
Under  the  present  manner  of  contract  letting,  the  con- 
tractor designs  the  timbering,  subject  to  approval  by 
the  Public  Service  Commission.  Would  it  be  more  equit- 
able to  contractors  and  safer  to  the  "man  in  the  street" 
for  the  Public  Service  Commission  to  design  the  tempor- 
ary timl)ering  prior  to  the  letting  of  the  contract  and 
have  it  bid  on  as  a  part  of  the  contract?  In  "Secure 
Subway  Supports,"  read  at  the  regular  meeting  of  the 
American  Society  of  Civil  Phigineers  on  Feb.  16,  the 
authors,  A.  B.  Lueder  and  W.  J.  E.  Wilson,  have  the 
following  to  say  on  this  important  subject: 

It  would  be  conducive  to  greater  safety  if  the  main  features 
of  the  system  of  support  to  be  used  were  designed  before 
letting  and  bid  upon  as  part  of  the  contract.  Systems  have 
been  designed  piecemeal  from  the  bottom  up  by  combining  the 
ideas  of  timbermen  and  other  worl<men,  but  the  writers  be- 
lieve that  the  safety  of  city  streets  would  be  better  guaran- 
teed with  a  comprehensive  design  made  by  competent  engi- 
neers. The  authority  and  responsibility  connected  with  the 
design  of  street  supports  and  the  inspection  of  them  when 
placed  or  when  shifted  or  removed  sliould  be  in  as  few  hands 
as  possible. 

This,  like  many  questions,  has  two  sides.  Many  con- 
tractors will  hold,  and  perhajjs  with  justice,  that  such  a 
procedure  would  be  unfair  to  them.  There  are  many 
methods  of  timbering,  and  each  contractor  has  to  a  cer- 
tain extent  his  own  pet  system  and  an  organization  that 
IS  familiar  with  that  particular  system.  Furthermore,  he 
must  select  a  inetliod  that  will  (it  his  eciuiiunent. 
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of  tli(>  in,<ji'nioii,>i  di'sif^jn; 

evolved  hy  I'oiitractor.^; — 

cnjifint'i'rs  iMupIoycd  liy  (  out  lador.s — under  rnuiinial  stress. 

Tliese  men  will  ciaiin  that   if  a  ri<iid  sysiiMu  is  laid  down 

for  tlu'in  to  follow,  it  will  he  one  more  ohstacle  that   they 

must  oNcreonu'  in   prosecutiuM'  this  alreaily   dillieult   and 

even  harrowing'  work. 

Could  a  eomi)aratively  I'iuid  nieliidd  he  foilnwed  ?  Sjie- 
eial  eondilions  of  soil  would  make  rre(|ueid  de|iarlui-es 
fi'om  tlio  system  necessary.  When  eonfroiited  hv  nnl'iu'e- 
soen  conditions,  the  contractor  would  haxc  to  ask  |ier- 
niission  of  tlie  I'uhlic  Service  Comniission  to  u.se  another 
melliod.  In  Iciiitimate  cases  of  this  sort  he  would  prob- 
ahly  l>e  told  to  jjo  ahead  and  use  the  other  method,  but 
at  his  own  risk.  'I'lnis  the  contractor  would  be  responsible 
for  a  certain  amount  of  the  timbering-  anyway.  This 
condition  would  create  a  di\ision  of  res])onsihility,  ])roh- 
ably  with  the  orthodox  result. 

Messrs.  Liieder  and  Wilson  believe,  and  ri,uhtly,  that 
the  systems  of  temporary  supj)orts  should  be  designed  by 
competent  engineers.  But  contractors  with  organiza- 
tions big  enough  to  handle  subway  contracts  employ 
competent  engineers.  Whether  the  systems  are  designed 
by  competent  engineers  in  the  employ  of  the  Public  Serv- 
ice Commission  -or  of  the  contractors  should  make  little 
difference  as  long  as  those  systems  are  approved  by  the 
commission.  Approval  by  the  commission  is  of  course 
a  necessity ;  although  an  equally  important  matter  is  that 
there  should  be  continual  inspection  of  the  street  sup- 
ports by  the  commission. 

A  compromise  between  the  two  opinions  would  be  for 
the  commission  to  include  in  the  specifications  one  or 
two  alternate  sy.stems  of  supports,  giving  the  contractor 
the  privilege  of  submitting  a  design  of  his  own.  That 
it  is  difficult  to  estimate  the  cost  of  timbering  is  unde- 
niable, and  to  have  a  definite  system  specified  by  the 
commission  might  be  welcomed  by  some  contractors. 

A  last  question :  Does  the  city  or  the  Public  Service 
Commission  want  to  be  responsible  for  the  subway 
timbering  ? 

C®BTnip©Easmtla®im  ^Wi.'w 
Holding  mill  owners  responsible  for  deaths  from  ty- 
phoid fever  caused  by  faulty  connections  between  pol- 
luted mill  water-supplies  and  city  water-supplies  will 
hasten  the  day  when  this  grave  danger  will  be  greatly 
reduced,  if  not  quite  eliminated.  The  exact  method  of 
pollution  in  the  case  mentioned  below  is  not  reported, 
but  the  usual  method  is  a  defect  in  the  design  or  main- 
tenance of  the  check  valve  that  is  supposed  to  prevent 
the  polluted  mill  supply  from  getting  into  the  city  sup- 
ply, while  admitting  a  flow  in  the  other  direction. 

The  case  in  point  is  all  the  more  interesting  and  im- 
portant because  it  holds  an  employer  liable  for  a  typhoid 
death  under  a  workmen's  compensation  law.  The  facts 
are  these :  A  lumber  mill  at  Eau  Claire,  Wis.,  discharged 
its  sewage  into  the  river  at  such  a  point  as  to  pollute  its 
boiler  water-supply,  the  pipe  for  which  was  also  connected 


with  the  city  water-supply.  .\ii  em|iloyee  who  drank  thi.s 
polluted  water  (lied  fi-iiin  typhoiil  lever  on  .Inlv  2'),  l!il4. 
\  suit  for  damages  was  hrun^^hl.  On  ilenniri-ei-  the  Wis- 
<nn>in  Sujireme  Cunrt  deriiled  Hint  siieh  a  death  was 
■■|ir(i\imalely  caused  hy  accident"  due  "to  his  em|)lov. 
iMcid."  (\'cnnen  \s.  .\i>w  hells  Lundier  Co.,  I."j|  N.  Vv'. 
I.'ep.,  lilO.  Oct.  2*;.  \'.>\:>:  also  I'lihllr  llrnllh  l!r.jH,rl.s, 
rnited   States   Puhlh'   Health   Ser\icc,    f'eh.    11,    1910.) 

The  court  seems  to  ha\c  upheld  the  contcutioii  that 
the  tyjilioid  was  causeil  hy  "the  nndesigniMl  nnil  unex])ected 
occui-rencc  of  the  proence  of  bacteria  in  the  drinking 
water'"  supplied  to  the  dcrca^MJ,  aiid  that  this  was  an 
'■accident"  nndi'i-  tin-  nicaniiiu  of  the  Wisconsin  comiien- 
>atinii  hiw.  Oue  dissenting  justice  held  that  such  an 
intcrpi'etatinn  went  far  beyond  the  intent  of  the  legis- 
lature, whicli  he  maintained  had  physical  injuries,  like 
blows,  in  minil. 

The  opinion  of  the  majority  .seems  sound.  Why  .should 
not  a  workman's  i'amily  be  compensated  for  ncsgligence 
that  fills  his  system  with  millions  of  ty])hoid  germs  and 
causes  death  after  a  long  and  painful  illness  as  well  as 
for  negligence  that  strikes  him  a  swiftly  fatal  blow? 

Po^y^^'eip  Plsisiitl  ir®!P  (GrovorEaaiaeiat 
Btmnfldflia^s  aim  WsN.sIhnEaM^®ini 


A  widespread  campaign  of  newspajjcr  publicity  has 
recently  been  carried  on  to  stop  the  construction  of  the  ; 
new  central  plant  to  supply  light,  heat  and  power  to  i 
Government  buildings  in  AVashington.  It  has  been  al-  | 
leged  that  the  engineers  have  so  located  the  structure  ] 
that  it  will  be  a  hideous  blot  in  the  landscape  and  a  | 
permanent  disfigurement  of  the  plan  for  the  beautification  ; 
of  the  capital  city.  The  architectural  profession  and  its  ( 
societies  have  been  especially  active  in  stirring  up  this 
oj^position  and  have  secured  the  support  of  Tjrominent  ; 
engineers. 

Engineering  Keir.s  has  taken  pains  to  ascertain  the  facts 
concerning  the  project  and  the  arguments  made  for  and 
against  it.  Unimportant  though  the  whole  matter  is  in 
comparison  with  the  profound  events  now  stirring  the 
world,  certain  questions  of  engineering  interest  are  in- 
volved, as  well  as  the  question  of  national  interest  as  to 
whether  harm  is  threatened  to  the  beauty  of  Washington. 

It  has  long  been  realized  that  there  would  be  great 
ad\antage  if  the  group  of  Government  buildings  in  Wash- 
ington lying  between  the  White  House  and  the  Potomac 
could  be  furnished  with  light,  power  and  heat  from  one  ' 
central  station.  The  principal  advantage  to  be  gained 
is  not  the  money  saving  in  fuel  and  operating  cost,  al- 
though a  central  station  does  promise  a  large  gain  in 
this  respect.  Of  much  greater  importance  is  the  removal 
of  the  independent  power  plants  now  necessary  in  each 
of  these  buildings,  thereby  making  it  possible  to  do  aw-ay 
with  the  hauling  of  coal  and  ashes  to  and  from  these 
l)uildings  and,  more  important  still,  to  put  an  end  to  the 
discharge  of  smoke,  dust  and  gases  from  these  individual 
power  plants,  which  results  in  inevitable  soiling  and 
defacement  of  the  building  exteriors.  This  plan  further 
makes  it  possible  to  remove  the  projecting  chimneys  from 
these  Government  buildings. 

These  obvious  advantages  of  a  central  light,  heat  and 
power  station  led  Congress  in  190i  to  direct  an  investi- 
gation of  the  matter  by  the  late  Bernard  E.  Green,  then 
superintendent  of  the  Congressional  Library  building  and 
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aii  engineer  of  eminence  who  was  a  leader  in  many 
jects  for  the  beautification  of  Washinjiton. 

Mr.  Green  in  his  report  strongly  recommended  the 
construction  of  sncli  a  central  plant  and  suggested  three 
different  locations.  Nothing  further  was  done  about  the 
project  for  seven  years,  until  in  1911  Secretary  of  the 
Treasury  ]\IcVeagh  appointed  a  committee  of  three  engi- 
neers to  report  plans  for  such  a  plant.  This  committee 
reported  plans  for  a  plant  to  be  built  on  that  one  of  the 
three  sites  recommended  by  Mr.  Green  that  was  most 
remote  from  the  b^iildings  to  be  served.  A  special  vote 
of  thanks  was  passed  by  President  Taft  and  his  cabinet 
to  this  committee  of  engineers  for  its  work. 

On  June  23,  1913,  Congress  passed  an  act  to  carry 
out  the  recommendations  of  the  connnittee.  The  Secre- 
tary of  the  Treasury  employed  the  firm  of  L.  B.  Stillwell 
&  Co.,  engineers,  of  New  York,  to  go  over  all  that  had 
previously  been  done,  recommend  any  desiral)lo  changes 
and  prepare  plans  and  specifications  for  the  work.  The 
contract  for  the  construction  of  the 
plant  under  these  si)ecifications  was 
awarded  on  Dec.  24,  1915,  to  W.  C. 
Cornell  Co..  of  Washington  and  New 
York,  and  work  is  now  in  progress. 

Under  an  executive  order  all  plans 
for  Government   buildings   in    Wash- 
ington must  be  sul)mitted  l)efore  execu- 
tion  to   the    Fine    Arts    Commission. 
Through  an  oversight  (due  to  the  fact 
that  the  detailed  plans  were  prepared 
by  an  engineer  outside  the  department) 
this  was  not  done  iintil  after  the  con- 
tract had   been   awarded.      When   the 
plans  were  submitted,   the   Fine   Arts 
Commission  objected  to  the  location  of 
the  plant  on  the  site  selected  and  also 
suggested  various  modifications  in  the 
design.    The  advice  of  the  commission 
was  not  accepted  by  Secretary  jMcAdoo, 
however,  and  tiie  campaign  to  stop  the 
work  on  the  plant  and  open  the  whole 
matter  anew  appears  to  have  been  the 
direct  result.     The    matter    has    been 
the  subject  of  long  and  heated  debate 
in  the  Senate,  and  on  Feb.  15  a  reso- 
lution was  passed  requesting  the  Sec- 
retary   of    the    Treasury    "to    modify 
the  plans  for  the  work  as  far  as  pos- 
sible,   to    better    harmonize    with    the 
Polk   Commission   plans   for   the    im- 
provement  of   the   commercial   water- 
front and  with  the  general  beauty  and 
comfort  of  the  City  of  Washington." 
The  opposition  lias  centered  chiefly 
on  the  proposed  location  of  the  plant, 
and    the    statement    has    been     pul)- 
lished  that  the  plant  is  located  on  the  jVlall,  where  it 
will  disfigure  the  great  group  of  Government  buildings 
planned  for  that  space.    The  actual  location  of  the  plant, 
however,    is    on    tlie    Potomac    River   front    behind    the 
embankment  of   the   railway   approach   to   the   Potomac 
River  bridge.     Much  of  the  plant  will  be  hidden  from 
view  from  the  Government  buildings  it  serves  and  from 
Pennsylvania   Ave.  by  this  embankment.      The   ])lant  is 
IVs  mi.  distant  from  tlie  White  House;  and   while  the 


lops  of  the  stacks  arc  at  an  elevation  of  175  ft,  all  but 
tiieir  verj'  tops  are  hidden  from  points  of  view  near  the 
Wliite  House  by  tho  roof  of  the  great  building  of  the 
Bureau  of  Engraving  and  Printing. 

The  accompanying  sketch  map  of  central  Washington 
shows  the  location  of  the  plant  with  respect  to  tho 
principal  Governnicnf  buildings.  It  will  be  seen  that 
the  i)lant  is  located  on  tlu;  commercial  waterfront  of 
Washington  ;  the  piers  for  oyster-lmat  and  excursion  traffic 
are  immediately  adjacent. 

In  a  statement  furnished  by  Secretary  McAdoo  on 
Feb.  7  to  the  chairman  of  the  Senate  Committee  on  Ap- 
propriations the  secretary  urged  tlie  advantage  of  the  site 
as  follows: 

The  selection  of  this  particular  .site  for  the  new'  power 
house  was  dictated  by  the  ABC's  of  mechanical  and  electrical 
engineering.  It  is  so  placed  as  to  be  readily  and  cheaply 
served  with  coal  both  by  rail  and  by  water,  and  the  ashes 
can  be  cheaply  and  readily  removed  by  the  same  means. 
Condensing   water    in   large   volumes   is   close   by   and   can   be 


Bur( 


SKETCH    MAP,     SHOWING     LOCATION   OF   PRINCIPAL  OOVERNMENT   BUILD- 
INGS IN  WASHINGTON  AND  SITE  OP  NEW  CENTRAL   HEATING   PLANT 

A — Capitol.  B — White  House.  C — Washington  Monument.  D — Lincoln  Me- 
morial. E — Union  Railway  Station.  F — Old  Bureau  of  Engraving  and  Printing, 
(i — Site  of  new  central  heating  plant.  H — GarHelrt  Tark.  I— House  office  build- 
ing. .1 — Senate  otiicc  Ijuilding.  K — L-brarv  of  C^ongross.  1^ — New  National 
Museum.  M — Old  National  .Museum.  N — Department  of  Agriculture.  O — .Now 
au    of    Engraving   and    Printing 

handled  with  the  minimum  expense  for  pumping.  The  plant 
is  fairly  within  the  center  of  gravity  of  its  load.  It  is  within 
SOO  ft.  of  buildings  which  will  take  50%  of  the  steam  gen- 
erated and  nearly  40'/f  of  the  electric  current.  The  plant  is 
located  on  the  commercial  waterfront  on  property  owned  by 
the  Government,  and  at  the  least  conspicuous  place  in  Wash- 
ington for  such  a  plant.  Its  construction  will  eliminate  17 
existing  smoke-stacks  on  Federal  buildings  now  discharging 
smoke  and  gases.  The  plant  will  effect  an  annual  saving  in 
the  supply  to  present  buildings  estimated  at  $177,000.  and  a 
further  saving  of  $85,000  when  additional  buildings  are  sup- 
plied. 
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TllOSt'   wlio  ()|)|iosc   (lie    |iri'SCllt    |ilaill    do    llu|    n|i|M>~r    the 

I'Olisti'iictitm  i>r  11  ci'iitriil  ])()\V('r  plant,  Iml  aiLiur  lliat  a 
(liircrt'iit  site  slioiilil  have  lu'cn  si'lcctcil.  Tlnv  take  tins 
position,  not  so  iinicli  lu'causc  of  iiiiv  injurv  to  tl:r  \  icw 
i'roin  tlu'  White  House  ^m-ouikIs  oi'  tlie  Mall,  as  hecause 
of  the  park  (le\  elopiiiclit  on  the  oppo>ite  >i(le  ol'  the 
\\  ashin^loii  channel  and  aluny  the  ii\er  I'lont  to  the  we-t. 
They  uri;o  that  the  plant  slunihl  he  huilt  as  an  aililifion 
to  the  i)resent  central  power  jilant  in  (iarlich!  I'ark,  which 
sniiplies   the   hiiihiinj^s  jrroupeil    aronml    the   ('a|Htol. 

Till'  aeconipanyinj;  map  will  nial^e  dear  to  the  reader 
the  location  of  the  two  sites  and  of  the  )irincipal  (hi\ein- 
luoiit  hniUlinjjs.  It  must  he  home  in  mind  in  considering- 
the  question  of  relative  location  that  tlie  use  of  the  ])laut 
to  distrilnite  steam  is  the  chief  factor  to  bo  considered. 
Wrvr  it  merely  a  jxiwer  plant,  it  could  readily  bo  romovod 
to  some  more  remote  location  ;  but  the  ])raetical  difliculties 
in  transmittinji:  steam  lonti'  distances  through  tunnels 
under  city  streets  are  well  known.  The  distance  from 
(Jartield  Park  to  the  more  remote  buildings  on  the  ]\Iall 
is  nearly  three  miles. 

In  a  resolution  apin-oved  by  the  Council  (jf  the  Ameri- 
can Institute  of  Consulting  Engineers  ojiposing  the  site 
ado])ted  the  following  appears: 

The  construction  of  a  power  stalioii,  with  its  towering 
chimneys,  upon  this  site  will  be  a  hideou.s  object  in  the  fore- 

smniniiiniiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniii 

§ 


fr-diil    <)|-    iIh'    l.tauthH   of   VN'.iMlmiKtoM.    upon    wlilcli    tlic    iialloii 
Ih   hpoikUhk   iniiiiy    inlllionii   of   ilollarK. 

It  is  a  fair  (piestion  to  raise,  Why  slunihl  a  powijr 
station  be  a  "hideous  object  'f"  The  "lowering  ehimnevs" 
are  not  essential.  It  makes  only  a  trilling  diirerenee  in 
the  operating  e.\|)oii,<e  of  I  lie  station  to  provide  for  draft 
eiKKigh  so  that  tlu!  ehiinneys  can  be  lowered  to  a  level  with 
I  he  roof  line.  The  jiower-stalion  building  itself  may  In; 
as  beautiful  in  its  architecture  as  any  other  structure.  A 
power  station  in  I''raiikl'ort,  (iermany,  with  its  fine 
architecture  and  stained-glass  windows,  is  one  of  the 
>luiw  features  of  the  city. 

Jn  the  |)resont  condition  of  Washington's  commercial 
watorfi'ont,  with  its  old  wooden  buildings,  any  ])ower 
station  would  be  an  adornment.  In  the  future  develop- 
ment ))lannod  for  that  waterfront  the  power  station  can 
ho  made  at  least  as  beautiful  as  the  ])iers  and  warehouses. 

It  has  developed  as  a  result  of  the  agitation  that  the 
])lans  for  the  new  power  station  are  inadequate,  having 
been  made  to  fit  a  limited  appropriation  instead  of 
]ilanned  to  meet  the  actual  needs,  ornamental  as  well  as 
economic.  A  radical  revision  of  these  i)lans  would  be 
to  the  nation's  advantage,  but  a  balance  of  all  the  argu- 
ments thus  far  presented  indicates  that  no  mistake  was 
made  in  the  choice  of  a  site  for  the  ])lant. 

iiiiuiiiiiiiiiiiiiiiiiiiiiiNiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiii!^ 
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Kfe-w  Y®E^Ife  IBsiiPil©  Cs^EasiE 

Sir — The  articles  in  Engineering  News  of  Jan.  20  and 
27,  on  the  operation  of  the  New  York  State  Barge  Canal, 
make  a  few  references  to  factory  sites  and  power  devel- 
opments along  this  waterway  and  afford  an  opportunity 
of  again  pointing  out  Iiow  essential  it  is  for  the  proper 
operation  of  the  canal  that  the  present  legislative  restric- 
tions on  the  sale  of  canal  power  be  removed  with  the 
greatest  caution. 

When  the  original  Erie  Canal  was  constructed,  the 
canal  commissioners  granted  rights  to  the  use  of  such 
surplus  water  as  might  be  created  by  the  state  dams, 
in  exchange  for  the  right  to  build  those  dams  and  utilize 
the  fall  in  the  stream.  The  canal  itself  was  the  best 
means  of  transportation  then  available,  and  these  power 
sites  attracted  industries.  In  these  early  days  36  to  40 
leases  were  granted,  usually  in  perpetuity  with  a  small 
annual  rental  and  providing  that  the  state  could  resume 
the  use  of  the  surplus  water  for  navigation  purposes  at 
any  time. 

Most  of  these  leases  were  canceled  at  an  early  day  for 
nonuse,  or  nonpayment  of  rental.  The  total  amount  of 
remuneration  that  the  state  obtained  through  its  sales 
of  surplus  waters  on  the  Erie  Canal  for  the  75  years 
down  to  1910  inclusive  aggregates  only  $191,572.  The 
Kennedy  &  Hatch  lease  at  Lockport  and  the  lease  now 
owned  by  Finch,  Pruyn  &  Co.  at  the  state  feeder  dam 
on  the  Hudson  Eiver  above  Glens  Falls  are  still  in  force. 
In  the  case  of  both  these  leases  the  Supreme  Court  has 
recently  held,  as  the  writer  understands  it,  that  as  long 


as  the  rental  is  paid,  the  state  cannot  cancel  or  revoke 
these  leases.  If  the  amount  of  surplus  waters  available 
at  these  sites  is  increased,  then  this  additional  water  may 
he  utilized  as  surplus  water  under  the  original  leases 
without  payment  of  additional  rent. 

As  early  as  1826  it  was  found  that  the  drawing  of 
surplus  water  from  canal  levels  for  power  purposes  in- 
terfered with  navigation.  Boatmen  are  wasteful  of  water 
on  the  canals.  No  matter  how  abundant  the  water-supply, 
the  boatmen  would  succeed  in  using  or  wasting  it  all, 
if  they  were  permitted.  Their  object,  as  a  riile,  is  to 
facilitate  the  passage  of  boats  by  sluicing  them  through 
locks.  They  prefer  to  keep  the  canal  levels  at  their 
maximum  stages  by  wasting  water,  rather  than  to  exercise 
greater  care  in  navigation  in  order  to  avoid  the  possi- 
bility of  running  aground. 

The  menace  to  the  canals  from  the  draft  of  surplus 
waters  was  a  primary  cause  of  the  revocation  of  most 
of  the  outstanding  leases  about  1840  and  the  refusal  of 
the  state  canal  commissioners  to  grant  further  leases. 
In  1870  a  general  investigation  was  made  by  the  canal 
commissioners.  It  was  reported  that  the  use  of  surplus 
water  for  power  was  inimical  to  navigation  and  that 
there  was  no  apparent  remedy. 

For  the  present,  at  least,  no  provision  should  be  made 
that  will  allow  surplus  water  power  created  by  the  Barge 
Canal  to  be  used  in  such  a  manner  as  to  cause  the  slight- 
est interference  with  navigation.  Indeed,  if  the  devel- 
opment of  surplus  power  from  canal  waters  is  carried 
out  even  in  its  fullest  extent  subject  to  this  restriction, 
it  will  be  found,  first,  that  the  maximum  amount  of 
power  available   (about  50,000  hp.)   is  considerably  less 


March  2,   1916 


p]  N  Cx  I  N  E  E  R  I  N  a     NEWS 


429 


than  ap])ears  to  be  the  case  from  estimates  based  on  ideal 
canal-operating  conditions,  and,  furtlicrmore,  that  the 
value  of  such  power  is  as  a  rule  considerably  less  than 
the  value  of  an  equal  amount  of  otherwise  equivalent 
power  not  subject  to  such  uncertainties  and  restrictions. 

There  is  about  half  a  million  horsepower  of  water 
power  in  use  within  the  state  at  the  present  time,  and 
an  equal  or  greater  amount  is  or  can  be  obtained  from 
the  Niagara  and  St.  Lawrence  Rivers.  This  supply,  with 
the  possibility  of  a  large  increase  in  the  power  obtainable 
at  privately  owned  power  sites  as  a  result  of  24-hr.  use 
of  existing  power  and  as  a  result  of  more  efficient  devel- 
opment and  control  of  the  streams  by  storage  where  feasi- 
ble, makes  it  evident  that  the  total  amount  of  water  power 
owned  by  the  state  is  not  a  controlling  factor  as  regards 
the  market  for  water  power  in  the  state.  The  removal 
of  the  present  legislative  restriction  on  the  sale  of  canal 
power  should  be  deferred  until  the  Barge  Canal  has  been 
in  actual  operation  long  enough  so  that  its  operating 
conditions  can  be  determined  and  the  mistakes  of  182(5 
avoided.  Robert  E.  Hokton, 

Consulting  Hydraulic  Engineer. 

57  North  Pine  Ave.,  Albany,  N.  Y.,  Jan.  30,  1916. 

Sir — In  your  issue  of  Jan.  13,  1916,  I  noticed  a  letter 
signed  by  F.  T.  Gillett,  Engineer  Vincennes  Traction  Co., 
asking  the  readers  of  Engineering  Netvs  if  they  could  ex- 
plain the  failure  of  a  certain  grouted  brick  pavement  laid 
between  rails  of  a  street-railway  track  in  Vincennes,  Ind. 
On  this  job  the  sand  and  cement  were  wet  with  a  hose 
before  the  joints  were  grouted. 

This  is  not  a  practical  method  to  employ  in  freezing 
weather,  as  water  will  not  run  through  the  material, 
as  it  does  in  warm  weather.  The  frost  is  given  an  op- 
portunity to  heave  up  the  brick  immediately.  The  rails 
allow  no  expansion  of  the  pavement;  and  no  matter  how 
carefully  they  are  spiked  or  bolted,  the  weight  of  cars 
going  over  them  causes  them  to  wave  slightly,  which 
greatly  increases  the  tendency  of  the  brick  to  hump.  I 
have  seen  exactly  this  condition  in  New  York  City. 

Some  years  ago  I  laid  a  driveway,  using  the  same 
method  that  Mr.  Gillett  employed.  This  driveway  was 
between  two  buildings.  It  was  cold  weather  when  the 
work  was  done,  and  within  two  weeks  the  pavement  had 
heaved.  I  never  recommend  the  use  of  this  method  in 
very  cold  weather.  Edwin  C.  Bradley. 

Graham  Manor,  West  Haven,  Conn.,  Jan.  23,  1916. 

Pafl©  F©rmffitLaIsi  MasSEatleff'pipetedl 

Sir — I  noticed  with  considerable  interest  the  article 
entitled  "Pile  Formula  Overruled  by  Test,"  in  your  issue 
of  Jan.  20,  1916.  On  reading  the  article  I  became  very 
much  impressed  by  the  injustice  meted  out  to  the  for- 
mula, the  name  of  which  was  not  stated,  but  which  I 
presumed  to  be  Wellington's,  more  commonly  known  as 
the  Engineering  News  formula. 

This  formula,  as  everyone  knows,  gives  the  safe  load 
immediately  after  driving.  The  writer  of  the  article 
evidently  must  have  overlooked  that  fact.  The  tests 
which  he  quotes  as  "overruling"  the  formula  were  taken 
during  a  ])eriod  of  11  days,  during  wliicli  time  the  loads 


were  increased  from  5  tons  to  35  tons.  Previous  tests 
have  amply  proved  the  fact  that  the  effect  of  rest  on 
a  pile  in  certain  kinds  of  material,  and  especially  in  a 
sticky  clay  such  as  this  hapjioned  to  be,  is  to  increase 
the  bearing  power  of  the  pile.  Now,  computation  by 
the  formula  gives  a  safe  load  immediately  after  driving 
of  4  tons,  which  was  approximately  borne  out  by  the 
test,  showing  that  the  formula  was  not  in  any  way  "over- 
ruled." 

Tliere  is  so  little  accurate  information  in  regard  to 
piledriving,  because  of  the  many  varied  conditions  en- 
countered, that  it  seems  as  though  we  should  be  very 
careful  how  we  attempt  to  discredit  a  formula  that  has 
been  of  considerable  use,  especially  wlien  we  are  so  care- 
less as  to  put  a  wrong  interpretation  on  such  formula. 

Ithaca,  N.  Y.,  Jan.  29,  1916.  C.  A.  Tiiomi-sox. 
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Sir — When  confronted  with  a  demand  for  royalty  on 
a  reinforced-concrete  retaining  wall  in  place  two  years, 
a  city  water  commission  was  advised  by  the  writer,  who 
designed  the  wall,  that  such  a  patent  had  no  legal  stand- 
ing. This  bears  out  your  statement  in  Engineering  Neiu-s, 
Feb.  10,  1916,  p.  259:  "The  average  engineer  is  apt 
to  take  a  snap  view  of  the  legality  of  the  Bone  patent." 
The  writer's  advice  was  not  followed  ;  a  majority  of  the 
water  board,  having  knowledge  of  the  high  cost  of  law- 
suits, decided  to  pay  up.  They  may  have  been  helped 
to  this  decision  by  the  fact  that  the  patentee's  demands 
were  comparatively  moderate  and  by  sight  of  a  photo- 
graph of  the  $18,000  check  made  out  by  the  Chicago, 
Burlington  &  Quincy  Railroad  Co. 

Whatever  view  the  courts  may  take  ultimately  of  the 
legality  of  the  Bone  patent,  the  writer  believes  that  ^Ir. 
Bone's  business  methods  do  not  measure  up  to  present- 
day  ethical  standards.  In  1908  F.  A.  Bone,  signing 
himself  General  Manager  of  Concrete-Steel  Retaining 
Wall  Co.,  wrote  a  very  instructive  article  in  Engineering 
News,  Mar.  26,  p.  347,  showing  a  saving  of  50%  and 
over  by  use  of  an  L-shaped  instead  of  a  gravity  wall. 
After  having  aroused  in  the  reader  such  an  appreciation 
of  the  L-shaped  wall,  it  would  have  taken  but  a  few 
strokes  of  the  pen  to  mention  patent  No.  705,732,  granted 
July  29,  1902.  But  the  author's  ink  gave  out,  and  the 
interested  reader  never  guessed  that  this  favorable  econ- 
omy must  be  somewhat  reduced  by  the  royalties  due  the 
patentee. 

Descriptions  of  patented  articles  have  their  place  in 
engineering  literature,  but  the  fact  that  the  article  is 
patented  should  not  be  left  for  the  reader  to  guess.  Coni- 
])are  the  above  methods  with  the  article  in  Engineering 
News,  July  2,  1914,  on  the  Wheeler  filter  bottoms,  which 
concludes  with  the  statement  that  the  patents  had  been 
applied  for  in  1913. 

There  is  another  phase  of  ^Ir.  Bone's  business  meth- 
ods— his  reluctance  to  put  himself  forward  until  the 
structure  is  completed  and  in  use.  When  the  writer  was 
called  upon  in  1910  to  design  several  hundred  feet  of 
reservoir  wall,  he  looked  up  Mr.  Bone's  article,  made 
comparative  estimates  for  local  conditions  and  chose  Mr. 
Bone's  type.  This  contract  was  advertised  in  Engineer- 
ing News  in  the  fall  of  1910,  but  not  until  four  years 
later  did  the  patentee  come  out  with  his  bill  for  royalties. 
Innocent  of  the  existence  of  such  a  patent,  the  writer  had 


i;u) 


K  N  {;  I  N  !•:  K  IM  .\  (;    x  k  w  s 


Vol.   75,   No.  9 


lint  iiichidi'd  cos!  ol'  royallics  in  liis  cn^iiiicci's  cstiiniiti'. 
Tlic  itnti'iitrt'V  (li'iiiaiuls  |nil  the  ilrsi;;iic'r  in  ii  mtv  nn- 
rtinit'ortiihlc  |)(>siti()n  hi'l'orc  the  lay  nicnilx'ts  of  llic  lioiinl 
ol"  water  coniiiiissioncrs ;  he  felt  hiinsclf  under  suspicion 
of  stealiiij:;  the  desij,ni.  This  ((lulil  ha\c  hcen  ca-ily 
avoided,  had  Mr.  lioue  stnitrd  cniresixindence  when  llie 
rontrael    was  advert  i'^e(L 

If.  Mr.  l5one'.--  palenls  ai'e  le^ai,  he  liiis  no  I'easoii  for 
wilhlioldiiifj;  his  demands.  Mven  eountin.i;  in  I'oyallies, 
lii.s  type  of  retainiiii,'  wall  will  (il'len  he  found  the  most 
eeoiioniieal.  Why  ilovf^  lie  not  mndei'iii/.e  his  liusiiu'ss 
inothod.s?  Then  engineers  wdl  moie  rheeifnll\  aceedi: 
to  his  demands.  Ho\  i:iikad. 

Feb.  12,   1!»1().  New  York  City. 

]Rsin]lff'<n)sidl''s  Hew  Vnadltuicts 

Sir — My  atleiition  lia.s  been  ealled  to  the  fact  that 
misleading,  or  at  least  incomplete,  statements  of  the  facts 
with  reference  to  the  method  of  waterproofing  the  Martins 
Creek  and  Tunkhannock  viaducts,  on  the  new  line  which 
the  Lackawanna  has  just  built  west  of  ,Scranton,  have  been 
made  by  a  firm  advertising  its  waterproofing  materials. 
Since   the   writer's   name   lias   been    used    in   connection 
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DETAILS  OF  WATERPROOFING  OF  THE  TUNKHANNOCK 
VIADUCT 

with  some  of  these  advertisements  and  wholly  without 
authority  being  given  to  the  advertiser,  he  feels  that  it 
is  essential  at  this  time  to  make  a  short  and  concise 
statement  of  the  facts,  so  that  there  need  be  no  further 
misunderstanding  as  to  the  kind  of  materials  used  or  how 
rlie  work  was  done. 

Both  the  structures  referred  to  were  treated  alike,  the 
same  waterproofing  materials  being  used  in  each  case. 
The  only  material  diiference  is  the  fact  that  the  Martins 
Creek  structure  is  a  three-track  viaduct,  with  two  separate 
lines  of  drain  pipes  in  the  fioor  system,  while  the  Tunk- 
hannock is  a  two-track  structure,  with  but  one  line  of 
drain  pipes. 

The  floor  system  over  each  main  arch  is  divided  into 
three  parts  by  four  transverse  expansion  joints — two 
adjacent  to  each  pier  and  one  at  each  of  the  quarter 
points  of  the  span.  The  floor  is  drained  by  downspouts 
through  all  spandrel  walls,  excepting  those  at  the  two 
intermediate  expansion  joints,  and  the  drainage  is  dis- 
charged into  the  ojienings  between  the  two  ribs  of  the 
main  arch.  The  drainage  is  prevented  from  flowing  over 
the  expansion  joints  by  dikes  built  across  the  floor. 


The  wati'i  |ii'(]oling  projier  was  dune  hy  using  three 
plies  nf  Min\va\  saturated  cdtton  fahric  laiil  in  .Minwax 
hard  wa tiTpruoling.  The  concrete  was  first  mo|)ped  with 
the  Minuax  hard  walerprooling,  applied  hot.  'I'he  tiiroe 
layers  of  cloth  were  then  laid  in  the  usual  nuinner,  caeli 
layer  being  mop])ed  hefore  the  a ppl nation  of  the  su(;cee(l- 
ing  layer.  This  walerjuooling  was  carried  up  the  sides 
of  ihe  para|iet  wall  to  the  to|)  of  the  ties  and  directly 
across  all  expansion  joints,  so  that  the  waterproodng  was 
in  reality  coiitiiuKnis  from  one  end  of  the  bridge  to  the 
other.  At  the  ex))ansion  joints  one  additional  layer  of 
the  saturated  fahric  was  laid  across  and  folded  in  the 
e^;|)aiision  joint  beneath  a  copper  flashing,  similarly  laid, 
over  which  the  three  layers  of  waterproofing  were  placed. 
A  fold  was  ])rovided  in  tlie  water])roofing  at  the  joints  to 
provide  for  ex])ansion  and  the  entire  joint  filled  with 
the  Minwax  luird  waterproofing,  ])oured  hot.  A  detail 
of  this  expansion  joint  is  illustrated  in  the  accompanying 
sketch. 

As  a  protection  to  the  waterproofing  the  Johns-Manville 
as])haltic  mastic,  mixed  with  torpedo  washed  gravel,  wa.s 
a]iplied  hot  in  two  %-in.  layers  over  the  entire  area  of 
the  waterproofing.  In  order  to  avoid  injury  to  the  water- 
proofing by  tlie  hot  mastic,  one  ply  of  Johns-Manville 
asbestos  felt  was  first  laid  over  the  entire  area  of  the 
waterproofing.  An  opening  was  left  in  the  mastic  directly 
over  the  center  of  each  expansion  joint.  This  opening 
was  filled  with  the  Minwax  hard  waterproofing  compound. 
The  Johns-]\Ianville  a.sphaltic  mastic  was  used  for  pro- 
tection in  preference  to  brick  or  concrete,  since  our 
experience  elsewhere  with  this  mastic,  under  ballast, 
indicates  that  it  does  not  crack  and  in  reality  forms  a 
secondary  waterproofing  surface  on  which  the  drainage 
readily  passes  to  the  downspouts.  H.  J.  Eay, 

Chief  Engineer,  D.,  L.  &  W.  R.E. 

Hohoken,  ?T.  J.,  Feb.  24,  lOlC. 
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Sir — In  Doctor  lmhott"s  article  entitled  ''Eight  Years 
of  ImhofP  Tank  Design  and  Operation — II,"  published 
in  Engineering  yews,  Jan.  13,  191G,  very  decided  views 
are  expressed  by  the  author  on  the  inadvisability  of 
adding  lime  to  the  sludge  compartment  of  an  Emscher 
tank  to  correct  acidity  as  an  aid  in  obtaining  good  sludge. 
As  our  results  in  Philadelphia  are  cpiite  contrary  to  these 
ideas,  I  think  it  would  be  of  interest  to  your  readers  to 
know  our  experience,  which  is  as  follows: 

The  Pennypack  Creek  sewage-works  at  Philadelphia 
treat  sewage  collected  from  about  4,500  persons,  two-thirds 
of  whom  are  housed  in  the  County  Prison,  House  of  Cor- 
rection and  the  Home  for  Indigent.  In  these  institutions 
breakfast  usually  consists  of  bread  and  coffee ;  supper  of 
bread  and  tea,  or  cocoa;  dinner  of  bread  and  soup,  or 
meat  stew,  with  occasionally  roast  meats,  vegetables,  dried 
fruits,  etc.  With  this  diet  it  is  self-evident  that  the  sus- 
pended matter  of  the  sewage  would  be  highly  carbonaceous 
and  would  contain  more  than  normal  amounts  of  fat  in 
appreciable-sized  jiieces. 

The  sludge  deposited  in  the  Imhoft'  tank  upon  decom- 
position apparently  produces  more  carbonic  and  fatty  acids 
than  the  ammonia  produced  by  the  hydrolysis  of  the 
nitrogenous  bodies  can  neutralize. 
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During  the  early  operation  of  tlie  plant  the  gas  bub- 
bling up  through  the  vent  was  inodorous  and  could  be 
ignited,  and  the  sludge  withdrawn  contained  considerable 
quantities  of  gas,  showing  tliat  decomposition  was  going 
on  in  the  sludge  coni])artment.  Rut  the  sludge  withdrawn 
up  to  last  spring  was  gray  in  color,  sticky  and  hetero- 
geneous in  structure,  not  free  from  odor  and  dried  slowly 
on  the  sand  beds. 

An  examination  of  the  sludge  from  one  of  the  tanks 
showed  it  to  contain  2,200  p. p.m.  acid  (by  phenol phtha- 
lein  as  indicator) .  Barrels  were  set  up  over  the  vent,  with 
a  spigot  near  the  bottom,  and  lime  water  added  therefrom 
to  the  sludge  by  a  pipe  extending  fi-om  above  the  water 
level  to  mid-depth  of  the  sludge. 

The  lime  could  not  be  added  at  a  very  uniform  rate, 
owing  to  clogging  of  the  spigot,  but  about  10  l)u.  of  lime 
a  month  were  added  to  the  two  tanks,  which  together 
receive  1,250,000  gal.  of  sewage  a  day. 

Each  successive  withdrawal  of  sludge  thereafter  showed 
less  acid  content  and  an  improvement  in  quality,  and 
in  the  late  fall  considerable  quantities  of  sludge  were  re- 
moved from  each  tank  to  avoid  ajiplying  sludge  to  the 
drying  beds  during  freezing  temperatures.  This  sludge 
was  all  of  good  quality,  practically  neutral  in  reaction, 
black,  granular,  free  flowing,  filled  A\ith  gas,  inodorous 
and  quick  drying. 

As  the  tanks  were  put  in  service  in  1!»12  and  no  really 
good  sludge  obtained  until  after  the  application  of  lime, 
it  is  only  reasonable  to  presume  that  lime  was  the  cause. 
However,  in  order  to  demonstrate  whether  the  addition 
of  the  lime  tended  to  weaken  the  good  bacteria,  as  Doc- 
tor Imhoff  has  suggested,  no  lime  has  been  added  all  win- 
ter, and  it  will  ])e  of  interest  to  find  what  character  of 
sludge  will  be  obtained  in  the  spring. 

W.  L.  Stevkxsox, 
Assistant  Engineer,  Sewage  Disposal. 

City  Hall,  Philadelphia,   Eel).   11,   1916. 

Sir — The  editorial  note  appearing  in  Engineering  yeics, 
Jan.  20,  191(),  under  the  caption  "Ductile  Steel  for 
Safety"  calls  attention  to  a  sul)jcct  that  cannot  be  brought 
too  forcibly  to  the  attention  of  all  engineers — particularly 
of  those  in  resjjonsible  charge  of  specifications  for  steel  and 
for  metal  reinforcement. 

There  is  no  reason  why  the  steel  used  to  reinforce  the 
tension  side  of  a  rein  forced-concrete  bridge  floor-l)eam 
or  stringer  should  not  be  of  metal  as  reliable  as  the  metal 
in  the  lower  chord  of  a  short-span  Ijridge.  The  writer 
knows  of  an  instance  where  a  whole  carload  of  steel  sup- 
plied for  use  as  metal  reinforcement  for  a  concrete-bridge 
floor  was  rejected  because  its  elongation  was  10%  or  less. 
(The  specifications  required  an  elongation  of  25%.)  The 
plea  was  made  in  an  effort  to  have  the  material  accepted, 
that  the  use  of  similar  material  was  "almost  universal" 
and  that,  if  the  material  was  "accepted  with  a  warning," 
no  more  similar  material  would  be  supplied.  The  rejec- 
tion was  insisted  upon,  no  further  discussion  resulted,  and 
no  more  steel  was  supplied,  for  use  in  concrete-bridge 
floors,  that  did  not  have  an  elongation  of  25%. 

Similar  action  in  like  circumstances  would  soon  put  an 
end  to  the  "almost  universal  use"  of  bars  "short"  in 
elongation  and  therefore  lacking  in  reliability.  Contrac- 
tors are  willing  to  supply ••.uiy  grade:  in  fact,  tlicy  prefer 


the  soft  steel,  because  of  the  greater  ease  with  which  it  can 
be  handled  in  the  field. 

About  the  I)est  single  indicator  of  steel  suitaljle  for 
bridge  members  subjected  to  a  wide  variation  in  stress 
intensity  or  to  sliock  is  its  elongation.  Steel  having  an 
elongation  of  about  25%  and  possessing  the  usually  atten- 
dant properties  is  suitable  for  the  lower  chord  of  a  short 
span  bridge,  the  tension  side  of  a  slab  or  beam  of  a  rein- 
foi-ced-concrete  bridge  floor  or  for  any  bridge  member 
subjected  to  shock  or  to  a  wide  range  of  stress. 

To  one  familiar  with  the  treatment  of  metal  reinforce- 
ment in  the  field  during  the  various  operations  preliminary 
to  the  pouring  of  the  concrete,  the  use  of  steel  of  mild 
grade  seems  almost  imperative.  Hard  steel  is  difficult 
to  handle  and  to  bend  to  prescribed  shape;  it  requires 
experts  to  prevent  serious  injury.  The  ease  with  which 
mild  steel  can  be  bent  to  desired  shape  is  really  an  index 
of  its  capacity  to  do  useful  work ;  that  is,  mild-steel  bars 
having  an  elongation  of  25%  are  sometimes  deformed 
with  the  intention  of  increasing  their  efficiency  as  metal 
reinforcement.  After  deformation  these  bars  are  found 
to  have  an  elongation  of  only  10%  and  frequently  much 
less.  The  process  of  defoi'mation  has  reduced  the  potential 
elongation  of  the  material  from  25%  to  10%.  This  loss 
in  potential  elongation  is  an  index  of  the  capacity  of  the 
metal  to  give  service.  W.  H.  Yates. 

52  Wall  St.,  New  York  City,   Feb.    I.   IDKI. 

Sir — Permit  me  to  iiuike  anotiier  effort  to  indicate 
clearly  my  position  in  regard  to  one  feature  of  the  much 
misunderstood  subject  of  so-called  "depreciation"  (cost 
of  periodic  renewals  of  plant) — this  in  answer  to  your 
editorial  comments  on  my  letter  in  your  issue  of  Jan.  27. 

In  the  case  cited  in  my  letter,  assuming  an  average 
life  of  plant  of  40  years,  if  we  require  the  consumers 
to  pay  on  the  "straight-line"  basis,  we  charge  to  operat- 
ing cost  each  year  for  40  years  $2.50  for  each  $100  worth 
of  plant  periodically  to  be  renewed.  If  we  require  the 
consumers  to  pay  only  on  the  basis  of  a  4%  sinking  fund, 
we  charge  to  operating  cost  each  year  for  40  years  only 
$1.05  for  each  $100  worth  of  plant  periodically  to  be  re- 
newed. This  saving  in  cost  of  operating,  which  pre- 
sumal)ly  will  be  reflected  in  the  service  rate  under  com- 
mission regidation,  certainly  is  not  a  "trick  in  words  or 
liookkceping."  It  is  a  very  real  difference  of  $1.45  per 
$100  on  all  the  plant  to  l)e  periodically  renewed. 

If  the  annual  charge  is  made  on  the  "straight-line" 
basis  and  this  $2.50  per  $100  is  carried  into  a  sinking 
fund  to  accumulate  at  4%  compound  interest,  there 
should  be  in  the  fund  at  the  end  of  40  years  $238.09,  or 
$138.09  in  excess  of  the  requisite  $100." 

If  the  full  $2.50  per  $100  per  year  is  put  into  pbint  ex- 
tensions in  lieu  of  isolated  investment  in  a  sinking  fund, 
then  the  earnings  on  $1.05  of  the  $2.50  so  invested  yearly 
added  to  the  40  payments  of  $1.05  will  show  a  total  of 
$100,  as  required,  provided  the  rate  of  earnings  on  these 
extensions  does  not  fall  below  an  average  of  4%.  The 
$1.45  also  invested  in  plant  extensions  under  the  same 
conditions  will  have  created  a  surplus  in  form  of  plant 
equal  to  $138.09  for  each  $100  worth  of  plant  to  be  re- 
newed, as  estimated  at  the  beginning  of  the  40  years. 
This  surplus  in  the  form  of  additions  to  plant  will  have 
been  paid  for  from  the  rates.     Here  I  am  not  involving 
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lln'  (|Ut'slioii  IIS  to  return  on  in\('>tnii  iit,  lint  I  mn  iiui 
sidiTiiif;  till'  one  item  of  o|irniliii^  cost  nninrK,  niaiii 
ti'iiaiur  of  plant. 

Jt  i.><  novor  to  Ik;  fori^oltcn  tli.il  cstiniiitcs  of  rmcual 
rosprves  Imsed  upon  iwpccti'd  life,  involvin;;;  plivsical  i\v- 
my  or  wear,  olj.sok'sccncf  and  inadccpiacy,  an;  ncct'ssarily 
lialtU'  to  error  and  .sliould  therefore  be  so  lihoral  as  to 
atVord  fnll  protection  to  llic  investment.  Furtliennore, 
sneh  estimates  siiuuM  \eiir  liy  year  lie  ciieeked  in  the 
lin'ht  of  aeenmulated  e.xperienee. 

If  it  is  understood  tliat  tlie  "straiL;ht-line"  melliod  is 
advocated  heeanse  of  this  unirrlaiiity  as  In  Una!  cost  and 
i.s  also  intiMided  to  cover  other  contingencies  and  if  the 
assnnied  "avoraiio  life"  is  suhjeet  to  amendment  as  indi- 
cati'd,  then  we  liave  a  proposition  winch  is  defensildc. 
I-<'I  it  ihcn  he  >ecn  that  jn-l  i ticat  ion  of  the  "straiflht-line" 
melliod  on  the  .ground  of  prndcnt  ])r(iv  ision  ajjainst  con- 
tinj;eneies  is  qnite  diU'crent  from  attein])ting  to  justify 
this  larjier  chrtr<>:e  on  mallu'matical  sronnds  or  by  arguing 
that  the  sinking-fund  scheme  is  a  "trick  in  words  or 
bookkeojiing." 

As  to  tlie  courts,  it  is  true  that  their  decisions  cannot 
change  facts  and  arc  sui)i)o.sed  (udy  to  inter]u'et  the  laws 
for  the  guidance  of  all  concerneih  We  cannot  certainly 
claim  that  these  interpretations  are  always  correct,  for 
we  an-  constantly  obliged  to  face  widely  divergent  court 
interpretations  on  the  same  law.  Even  the  Knoxville  de- 
cision, to  M'hich  you  refer,  is  not  in  turn  given  a  uniform 
interpretation  by  lawyers  and  courts.  As  to  the  inability 
of  the  courts  to  "'alter  physical  facts,"  it  is  to  be  men- 
tioned that  some  of  their  opinions  and  decisions  do  rest 
iipou  an  alteration  of  physical  facts.  For  instance,  in 
one  of  the  most  important  aiul  far-reaching  public-utility 
decisions  of  the  United  States  Supreme  Court  the  learned 
judge  who  wrote  the  o])inion  gave  as  the  chief  reason  for 
declaring  unconstitutional  one  feature  of  the  law  in  ques- 
tion the  "fact"  that  an  internal  pressure  equal  to  that 
exerted  by  a  column  of  water  2%  in.  high  would  bnrst 
a  cast-iron  gas  main.  So  while  I  am  prepared  to  accord 
to  the  courts  all  proper  respect,  I  also  hold  that  we  engi- 
neers can  instruct  the  courts  as  to  much  that  is  involved 
in  their  "opinions." 

This  view  has  recently  received  support  at  the  hands  of 
Judge  Prouty,  formerly  chairman  of  the  Interstate  Com- 
merce Commission  and  now  chairman  of  the  Valuation 
Board,  and  by  Mr.  Daniels,  a  member  of  the  Interstate 
Commerce  Commission.  Alex.  C.  Humphreys, 

President,  Stevens  Institute  of  Technology. 

Hoboken,  N.  J.,  Jan.  31,  11)16. 

[Under  the  conditions  assumed  by  President  Hum- 
phreys the  actual  loss  of  capital  through  "depreciation" — 
which  we  agree  it  is  better  to  call  periodic  renewals  or 
retirements — averages  $2.50  for  each  year  of  the  40.  To 
keep  the  accounts  aligned  with  the  jAysical  facts.  Presi- 
dent Humphreys  should  charge  to  operating  cost  each 
year  as  nearly  as  possible  the  actual  annual  decrement  of 
capital — the  annual  increment  of  "depreciation,"  some 
still  call  it.  If  the  straight-line  computations  are  fol- 
lowed, this  will  be  $2. .50  in  the  hypothetical  case  given. 
He  should  also  diminish  the  stated  value  of  the  property 
by  the  amount  so  repaid — through  changing  the  ledger 
value  of  investment  or  in  some  equivalent  way.  If  the 
operating  cost  is  charged  with  only  -$1.05  each  year,  the 
difference,  say  $1.45,  must   still   be   recovered  from  the 


liiiMncs.s  in  some  way.  i'raci  ically,  this  is  done  hv  hold- 
iMu  tlic  slated  cai-ning  value  of  I  he  property,  or  the  ledger 
vahic,  etc.  at  the  ori^rinal  lii^urc  \u  sjiite  of  the  capital 
actually  sacriliceil.  'I'lieii  the  customers  ])ay  $1.05  as  an 
a(  knowledg<'d  repayment  against  dcjireciation  and  $1.1.') 
as  |iseudo-interest,  which  is  really  an  acknowledged 
contribution  toward  di'prcciat ion.  This  is  the  "trick  in 
words  and  I kkccjiing"  that  we  have  referred  to.  Obvi- 
ously, if  the  ann\nil  contributions  are  computed  on  a 
direct-repayment  basis  (like  the  straight-line  scheme),  it 
is  not  ])ertinent  to  discuss  their  accumulation  in  a  sinking 
fund  or  to  treat  their  reinvestment  as  dill'ercnt  from 
fresh  ca|iilal. 

'I'he  attempt  of  many  ])ersons  to  separate  the  study 
of  so-ialled  •■dc]ireciation"  contributions  from  the  con- 
sideration of  a  rate-basis  worth  in  most  discussions  of 
rate  making,  as  shown  in  President  Humphreys'  letter, 
constitutes  one  of  the  stund)Iing  Ijlocks  in  the  path  toward 
better  mutual  understanding  of  all  ])arties  concerned. 
The  two  matters  are  .so  intimately  connected,  as  we  have 
partly  indicated,  that  the  full  and  proper  procedure  in 
()n(,'  direction  cannot  be  scrutinized  until  it  is  seen  what 
has  been  done  in  the  other. — Editor.] 

:« 

Sir — The  article  on  the  Bone  patent,  in  Enfjineering 
News  of  Feb.  10,  191G,  has  been  read  with  a  great  deal 
of  interest.  The  germ  of  jjractically  all  use  of  rein- 
forcing metal  in  masonry  structures  is  found  in  the 
ex])erimental  arch  constructed  by  Sir  Isambart  Brunei, 
described  in  "Civil  Engineering,"  by  Henry  Law,  p.  132, 
Part  II,  published  in  Weale's  series,  1869.  The  adver- 
tisement to  this  book  is  dated  July,  1869.  The  copy  I 
have  has  been  in  my  possession  since  ]\Iarch,  1874. 

Under  the  direction  of  the  late  Alfred  L.  Rives,  il. 
Am.  Soc.  C.  E.,  the  writer  made  use  of  the  method  known 
as  "hoop-iron  bond"  for  strengthening  the  tension  side 
of  brick  lintels  and  slabs,  notably  in  constructing 
brick-masonry  foundation  for  track  scales  in  the  marsh 
at  ^lobile.  about  18T2.  The  experiment  made  by  Brunei 
was  in  1837-38. 

The  writer  was  familiar  with  the  articles  in  La  Con- 
struction Moderne  in  1894  and  wondered  how  it  was  pos- 
sible for  the  Patent  Office  to  grant  a  patent  to  Bone 
at  the  time  it  was  granted.  Another  paper,  by  I.  K. 
Brunei,  in  the  paper  of  the  Institution  of  Civil  Engi- 
neers, 1838,  p.  20,  on  "Use  of  Hoop-Iron  Bonding  in 
Brick  and   Cement  Beams,"  is  of  interest. 

J.  G.  Walker. 

U.  S.  Engineer  Otfice,  Xashville,  Tenn.,  Feb.  12,  1916. 

Sir — Herewith  are  two  photographs  of  a  unique  method 
of  constructing  arch  centers,  as  practiced  by  Ecuadorian 
masons  in  the  interior  of  the  country.  The  arch  in 
question  carries  an  irrigating  ditch  across  a  canon. 

The  span  of  the  arch  is  25  ft.;  rise,  12  ft.;  thickness  at 
crown,  2  ft. ;  width,  31/2  ft. 

As  the  photograph  shows,  a  triangidar  framework  is 
first  made,  using  6-in.  diameter  timbers  of  eucalyptus, 
fastened  together  by  ropes  made  from  split  cactus,  or 
maguev,  leaves.     Then  the  lagging  is  formed  of  sods  cut 
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from  the  fields.  The  sods,  called  cliamha,  consist  of  the 
roots  of  wild  grass  and  earth.  They  are  6  in.  thick  by 
2  ft.  long  and  1  ft.  wide,  are  packed  on  the  triangular 
framework  and  shaped  to  the  curve  of  the  arch  ring. 
After  the  arch  is  built,  the  sods  are  left  until  they  dry 
out  and  shrink,  when  they  are  easily  removed. 

The  photograph  was  taken  two  weeks  after  the  arch 
was  built  and  just  before  the  centering  was  removed. 

II.  F.  Howe, 
Cliief  Engineer,  Guayaquil  &  Quito  Ry.  Co. 

Guayaquil,   Ecuador,  Dec.   10,   1915. 


Sir — As  interest  in  the  subject  of  specifications  for 
creosoted  wood  blocks  is  at  present  so  great,  the  article 
appearing  on  page  201  in  the  Fob.  3  issue  of  Engi- 
neering News  will  no  doubt  be  read  very  generally.  It 
is  therefore  regrettalile  that  Dr.  Von  Schrenk's  admirable 
paper  should  not  have  been  printed  in  full. 

To  the  casual  reader  it  would  appear  from  the  opening 
paragraph  that  radical  changes  in  the  specifications  for 
creosoted  wood-block  pavements  had  received  indorsement 
at  the  meeting  of  the  American  Society  of  IMunicipal 
Improvements  held  in  Dayton,  Ohio,  Oct.  12  to  14,  1915, 
but  such  was  not  the  case.  "While  it  is  true  that  the 
subcommittee  did  adopt  a  specification  that  contained 
some  radical  changes  from  those  formerly  existing  in 
that  society,  these  radical  changes  were  not  accepted  by 
the  general  committee.  The  general  committee's  report 
to  the  society  recommended  that  action  be  deferred  until 
the  1916  meeting,  so  that  all  interested  might  have 
sufficient  time  to  give  their  views  upon  this  important 
subject  and  thus  enable  the  subcommittee  to  draft  a 
specification   more   acceptable   to   all   parties   concerned. 

We  are  not  able  to  judge  from  the  data  given  in  the 
short  resume  of  Dr.  Von  Schrenk's  paper  whether  tlie  use 
of  refined  water-gas  tar  as  a  preservative  matci'ial  is 
condemned  or  not.  We  are  inclined  to  the  former  con- 
clusion, however,  as  the  only  definite  reference  to  the 
examination  of  wood  blocks  treated  with  that  material 
indicates  a    failure.     Quoting  tlie  words  of   the   article, 


''The  failure  of  blocks  in  a  pavement  in  Charleston,  S.  C, 
was  traced  to  the  use  of  a  straight  water-gas  oil  and 
very  poorly  penetrated  blocks."  This  appears  to  the 
writer  as  an  unjust  condemnation,  when  it  is  acknowl- 
edged by  Dr.  Von  Schrenk  that  "poor  penetration,  par- 
ticularly of  the  sapwood,"  is  a  i)rimary  cause  of  failure. 

It  is  regrettable  that  such  an  extensive  and  pains- 
taking investigation  of  this  subject  as  Dr.  Von  Schrenk 
undoubtedly  made  did  not  include  a  greater  yardage  of 
blocks  treated  with  water-gas  tar,  as  millions  of  such 
blocks  have  been  laid  in  the  past  nine  years,  to  the  writer's 
knowledge,  and  not  a  single  instance  of  failure  attrib- 
utable to  the  preservative  used  has  been  reported. 

An  article  by  Henry  Welles  Durham,  formerly  Chief 
Engineer,  Bureau  of  Highways,  Borough  of  j\lanhattan, 
New  York  Citj%  appeared  in  Engineering  News,  Dec.  30, 
1915.  It  gave  some  very  definite  observations  of  a  re- 
cent examination  of  test  pavements  laid  on  Second  Ave., 
New  York  City,  with  creosoted  wood  blocks  that  were 
treated  with  varying  quantities  of  different  types  of  pre- 
servative oils,  including  two  sections  treated  with  water- 
gas  tar — one  with  Ki-lb.  treatment,  the  other  witii  20-11). 
treatment. 

Two  significant  statements  are  contained  in  this  re- 
port :  '"'No  difference  in  appearance  is  noticeable  between 
the  differently  treated  sections  except  in  extremely  hot 
weather,  when  there  is  a  slight  evidence  of  oil  on  the 
surface  of  the  blocks  treated  with  light  oil,  l)ut  bleeding 
has  practically  stopped";  and  "Nothing  in  the  jiresent 
appearance  of  any  of  these  stretches  of  pavement  indi- 
cates that  under  ordinary  conditions  any  variation  of 
treatment  of  the  blocks  had  been  employed." 

Quoting  again  from  the  resume  of  Dr.  Von  Schrenk's 
])aper,  we  find  the  statement,  "The  criterion  to  be  used 
in  specifying  the  preservative  ought  to  be  only  availability 
and  cost."  Under  such  a  criterion  water-gas  tar  would 
certainly  be  placed  first;  and  owing  to  its  long  and  fav- 
orable performance,  serious  consideration  should  be  ac- 
corded water-gas  tar  and  a  competent  specification  for  if 
included  in  all  general  specifications  for  wood-block  pre- 
servative oils.  J.  S.  Miller,  Jr., 

Assistant  Chemist,  Barber  Asphalt  Paving  Co. 

:\laurer,  N.  J.,  Feb.  9,  1916. 
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'l"lu'  mmiln'i-  (if  liisiiallics  tliiil  occur  In  pcfsons  >li|iiiinj; 
(III  sliiirwiivs  is  siirprisiiiLT  io  aiiyouc  wlio  Inis  not  stuilicil 
the  statistics.  In  a  paper  l)V  11.  W.  Mnwciv.  .ju>t. 
pnhlishcil  by  tlio  Aiiioricaii  Museum  of  Sai'ely,  Now  York 
City,  it  is  stated  tliat  tlien>  were  last  year  in  the  siufrlc 
lioroiifjli  of  .Manhattan  I  TO  deaths  from  falls  on  stairs 
and  sidewalks.  Duriu^j  the  same  ju'riod  the  total  deaths 
from  llres  wore  (iTi,  from  surface  cars  r-t'A  and  from 
suliway  and  elevated  cars  2\.  'Hie  total  of  118  deaths 
from  these  four  afieneies.  {■onimonly  sup])osed  to  involve 
such  dantjer  to  human  life,  was  thus  considerably  less 
than  the  number  of  deaths  due  to  fallin;.;-  on  stairs  and 
sidewalks. 

The  lesson  Mr.  Mowery  draws  from  these  statistics  is 
that  it  is  well  worth  while  for  the  enfijineer  responsible 
for  the  desiirn  and  construction  of  stairways  to  specify 
nonslipping  treads,  to  properly  ])roportion  the  treads  and 
risers  and  to  use  materials  that  will  not  produce  a 
glazed  and  slippery  surface.  One  can  see  on  the  sidewalks 
of  every  city  and  in  stores,  public  buildings,  etc.,  a 
multitude  of  cases  where  these  simple  precautions  have 
been  neglected. 

Many  of  the  common  errors  of  construction  that  occur 
even  when  an  attempt  is  made  to  secure  safety  are 
mentioned  in  Mr.  Mowery's  paper.  A  specially  note- 
worthy one  is  the  connnon  practice  of  covering  stair 
treads  with  grooves  filled  with  some  anti-slip  composition 
running  parallel  to  the  treads.  In  descending  such  stairs 
it  is  difficult  in  certain  lights  to  distinguish  the  edge  of 
the  step  from  the  grooves  parallel  with  it.  It  is  just 
as  easy  to  make  the  grooves  for  the  anti-slip  composition 
run  diagonally  with  the  top  of  the  step  and  thereby  save 
many  dangerous  falls. 

At  the  close  of  his  paper  ]\Ir.  Mowery  presents  the 
report  of  a  committee  of  engineers  of  the  Pennsylvania 
R.R.  appointed  hy  S.  C.  Long,  General  ^lanager,  to 
recommend  specifications  for  safe  stairways.  This  report 
is  as  follows: 

For  stairways  used  by  the  traveUng  public  the  sum  of 
two  risers  and  one  tread  shaU  be  between  25  and  26  in.  No 
tread  shaH  exceed  13  in.  or  be  less  than  12  in.,  and  no  riser 
shall  be  more  than  6%  in.  nor  less  than  6  in.  No  corrugated 
nor  ribbed  tread  over  ,',■.  in.  in  depth  shall  be  used  on  any 
stair.  Noncorrugated,  anti-slip  treads  of  lead  and  aluminum 
or  carborundum,  iron  and  alundum  or  carborundum,  or  con- 
crete and  alundum  or  carborundum  are  recommended  for  any 
width  of  not  less  than  8  in.  on  tread,  including  nosing.  Nos- 
ings having  a  projection  not  exceeding  1  in.  are  recommended 
for  use  on  treads.  All  measurements  are  to  be  from  top  to 
top  of  treads  and  face  to  face  of  risers.  All  stairways  to  nave 
handrails  at  each  side.  Top  of  handrail  to  be  3  ft.  above  top 
of  tread,  measured  vertically  at  nosing.  All  stairways  requir- 
ing more  than  16  risers  should  Iiave  a  landing  4  ft.  wide,  and 
in  general,  the  single  flights  should  be  kept  down  to  10  or  12 
risers  where  possible.  The  height  of  risers  and  width  of 
treads  for  stairways  used  by  the  traveling  public  shall  be  the 
same  for  all  such  stairways   throughout  in  any  one   building. 

For  stairways  in  office  buildings  and  in  places  used  jointly 
by  employees  and  the  general  public  the  sum  of  two  risers 
and  one  tread  shall  be  between  24  and  25  in.  No  riser  to 
exceed  8  in.  or  less  than  7  in.  No  tread  to  exceed  11  in.  or  be 
less  than  10  in.  All  stairways  to  have  handrails  at  sides.  Top 
of  handrail  to  be  3  ft.  above  top  of  tread  measured  vertically 
at  nosing.  Noncorrugated,  anti-slip  treads  of  lead  and  alun- 
dum or  carborundum,  iron  and  alundum  or  carborundum,  or 
concrete  and  alundum  or  carborundum  are  recon.mended  for 
a  width  of  not  less  than  8  in.  on  tread,  including  nosing.  All 
stairways  requiring  more  than  18  riseis  should  have  a  landing 
4  ft.  wide,  and  in  general,  the  single  flights  should  be  kept 
down  to  10  or  12  risers  where  possible.  The  height  of  risers 
and  width  of  treads  for  stairways  in  office  buildings  and  in 
places  used  jointly  by  employees  and  the  general  public  shall 
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I''()r  KtiilrwayH  In  Mlnnal  towfiw,  hIio|>h  and  places  used  by 
iiiiployt'CH,  liut  'tiot  for  thi>  uho  of  the  public,  the  above  rules 
for  KlalrwnvH  In  Dlllcf  bulldlnKH  and  iilaccH  UHed  jointly  by  thi- 
iiMployoi'M  and  the  ncn<  lal  public  whall  obt.-iln,  with  the 
f.xccptlon  that  the  width  of  tread  Hhall  be  not  Ichb  than  9  In. 
or  morn  than    1 1   In. 


SnIrtl^Ee->]^So^uIse    Sewai^e    Dnsposal 
Plamto  ILewisvnlllleo  Airlfe. 

.\  vitrided-clay  .se])tic  tank  and  sub-irrigation  tiles  be- 
neath a  drained  garden  are  used  for  the  treatment  of  the 
.sewage  from  the  residence  of  .7.  B.  Burton,  of  Lewisville, 
Ark.  The  layout  and  details  of  the  plant  are  slunvni  by 
the  accompanying  illustration. 

The  septic  tank  is  in  three  sections,  or  chambers,  each 
with  an  estimated  daily  capacity  of  50  gal.  The  kitchen 
and  bathroom  wastes  do  not  pass  through  the  septic  tank, 
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SEPTIC    T.\NK    AND    SUB-IRRIGATIOX    SYSTEM    FOR 
HOUSE    AT   LEWISVILLE,    ARK. 

but  go  directly  to  the  sub-irrigation  system.  There  is  a 
grease  trap  on  the  kitchen-sink  outlet.  The  branch  tile 
distributors  and  also  the  underdrain  are  provided  with 
''control  valves." 

The  septic  tank  shown  was  patented  Apr.  8,  1913.  It 
is  called  the  adjustable-capacity  septic  tank  (abbreviated 
to  "Adj-Cap"  as  a  trade  name),  liecause  the  number  of 
sections,  or  chambers,  may  be  increased  to  correspond 
with  the  volume  of  sewage  to  be  treated.  Thus  in  a 
plant  in.stalled  for  the  Texas  State  Tulierculosis  Colony 
No.  1.  at  Carlsbad,  Tex.,  a  (iO-section  tank  of  this  type 
is  in  use. 

The  system  of  sewage  treatment  here  described  was  in- 
stalled under  the  supervision  of  the  Texarkana  Pipe 
AVorks,  of  Texarkana,  Ark. 
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The  second  and  tliird  lectures  in  the  ccnirse  on  elemen- 
tary military  engineering  arranged  by  the  New  York 
engineering  societies  were  held  on  Feb.  21  and  2.S.  To 
accommodate  all  who  desire  to  attend,  one  series  has  been 
arranged  for  ^Mondays  at  5 :  30  p.m.  and  two  for  8 
p.m.;  one  of  the  evening  lectnres  is  held  in  the  house  of 
the  American  Society  of  Civil  Engineers  and  the  other 
meetings  are  in  the  Engineering  Societies'  Building. 

The  lectures  on  Feb.  21  were  broken  into  by  a  number 
of  speakers  seeking  recruits  for  the  Plattsburg  training 
camps  held  by  the  United  States  Army.  The  great  in- 
terest shown  by  the  New  York  engineers  has  led  to  plans 
for  weekly  drills.  Two  of  the  city  armories  will  be 
opened  and  instruction  furnished  in  March,  April  and 
May,  under  officers  of  the  state  militia,  on  squad  and 
company  work,  close  and  extended  order,  guard  duty, 
target  practice,  use  of  arms,  packing,  etc.  It  is  aimed 
to  give  such  a  preliminary  course  as  will  allow  more  time 
at  the  Plattsburg  army  camp  for  practice  with  engineer 
troops. 

Maj.  Gen.  Leonard  Wood,  commanding  the  Depart- 
ment of  the  East,  U.  S.  A.,  in  an  address  at  the  third  lec- 
ture outlined  the  system  desired  by  the  army  in  the 
development  of  reserve  troops.  He  cited  the  experience 
in  the  wars  of  the  Revolution,  1812  and  1863  as  showing 
that  the  volunteer  system  has  never  been  a  success.  The 
state  militia  was  described  as  a  weak  arm  in  spite  of 
good  men  and  ofKceis,  because  of  poor  equi])ment,  small 
units,  lack  of  Federal  control  and  the  necessity  of  con- 
verting from  state  to  Federal  system  in  event  of  war. 
He  advocated  complete  federalization  of  the  state  militias 
and  general  military  service  for  boys,  on  the  Swiss  or 
Australian  plan. 

The  lecture  on  Feb.  21,  by  Capt.  R.  T.  Coiner,  Corps 
of  Engineers,  U.  S.  A.,  was  on  reconnaissaiU'C  and  the 
allied  topics  of  surveying  and  mapping.  Great  depend- 
ence has  come  to  be  placed  by  commanders  on  maps, 
since  battle  fronts  have  extended  far  beyond  the  obser- 
vation of  one  man.  Many  features  not  seen  on  ordinary 
maps  are  required — character,  size  and  grades  of  roads 
and  dimensions  of  bridges;  railways,  telephone  and  tele- 
graph lines;  canals,  rivers  and  lakes,  with  data  on  cur- 
rents, banks  and  fords;  complete  topography,  witli  all 
obstacles  like  fences,  walls  and  hedges;  street  j)laus  of 
towns,  grazing  areas,  water-supply  facilities,  etc. 

In  America  all  military  maps  are  made  to  uniform 
scales  of  1,  3,  6  or  12  in.  to  the  mile.  Main  courses 
are  laid  out  by  magnetic  bearings  and  backsights;  dis- 
tances are  taken  l)y  pacing,  time  of  horse  travel,  or 
revolutions  of  a  wheel ;  side  shots  are  estimated.  In 
action,  maps  are  made  by  and  behind  the  advance  cavalry 
screen  of  a  large  army.  Road  ma])s  come  first,  giving 
main-colunui  routes  and  })arallel  roads.  "Work  of  indi- 
vidual sketchers  is  tied  together  later  !)y  rough  triangu- 
lation.     If  there  is  time,  tracings  are  made;  if  no  time 


is  availaljle,  the  field  papers  are  inked  and  prints  taken 
direct.  Blueprints  are  preferred,  with  brown  next  in 
favor.  Brownprints  with  white  background  are  the  most 
useful;  bromide  papers  are  used  for  night  printing.  Each 
engineer  l)attalion  carries  a  reconnoissance  surveying  out- 
iit,  a  lithographing  press  and  a  hektograph. 

The  third  of  the  regular  lectures  was  by  Capt.  T.  .M. 
Robins,  Corps  of  Engineers,  U.  S.  A.,  and  dealt  largely 
with  field  fortifications.  The  requirements  of  cover  were 
given  as  3  ft.  of  earth  for  light  fire,  12  ft.  against  field 
artillery  and  30  ft.  or  more  for  heavy  artillery.  The 
construction  of  rifle  trenches,  saps,  conuiuuiicating  and 
supporting  trenches  of  all  degrees  of  completeness  was 
described  and  their  function  explained,  largely  as  laid 
down  in  the  Corps  of  Engineers'  Field  Manual  and  otiier 
publications  of  the  army.  It  was  shown  how  most  of 
this  work  is  done  by  the  line  troops,  and  the  special 
functions  of  the  engineers  were  outlined.  For  the  simpler 
intrenchments  the  line  troojjs  now  all  carry  special  small 
shovels  and  picks,  but  the  engineer  battalions  are  well 
equipped  with  real  tools — shovels,  pick  mattocks,  bars, 
saws,  sandbags,  spikes,  etc.  A  large  amount  of  accessory 
trench  equipment  has  to  be  provided  by  the  engineers — 
drains,  sumps,  water  supply,  guide  signs,  lamps,  and  all 
the  various  obstacles  in  front.  The  work  of  engineers  in 
demolition,  largely  invohing  the  use  of  explosives,  was 
explained;  the  growing  use  of  trinitrotoluol  as  a  substi- 
tute for  dynamite,  etc.,  was  mentioned. 


A  2r,0,000,000-gal.  per  day  addition  to  the  Catskill 
water-supply  of  like  amount,  already  developed  by  the 
Board  of  Water-Supply  of  New  York  City,  has  been 
approved  by  the  Board  of  Estimate,  and  the  plans  for 
the  project  will  soon  go  to  the  State  Conservation  Com- 
mission for  its  approval.  A  court  action  to  stop  the 
jjroject  was  started,  but  was  almost  immediately  dismissed. 
The  estimated  cost  of  the  Schoharie  addition  is  $22,000- 
000,  and  the  time  required  for  the  construction  has  been 
estimated  as  8  years. 

The  Ashokan  reservoir,  formed  by  the  Olive  Bridge 
dam  across  Esopus  Creek,  impounds  water  from  a 
drainage  area  of  257  sq.mi.  The  Schoharie  drainage  area, 
norih  of  the  Esopus  gathering  ground,  covers  31-i  sq.mi. 
Still  other  drainage  areas  are  included  in  an  ultimate 
water-supply  scheme  involving  a  total  watershed  of  !)1  1 
sq.mi.,  which  it  is  estimated  will  yield  760,000,000  gal. 
a  day  through  a  series  of  extraordinarily  dry  years,  if 
sufficient  storage  is  provided.  The  Catskill  acqueduct, 
leading  from  the  Ashokan  reservoir  to  New  York  City, 
has  a  daily  capacity  of  500,000,000  gal. 

To  make  the  Schoharie  supply  available,  a  dam  will 
be  built  at  Gilboa  and  a  tminel  16%  mi.  long  driven 
from  the  reservoir  thus  formed,  to  discharge  into  the 
Ashokan  reservoir. 

J.  Waldo  Smith  is  engineer,  and  Alfred  D.  Flinn  is 
deputy  chief  engineer  of  the  Hoard  of  \Vater-Supi)ly. 
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/Vri^entime  IBtuisiin^ess  C^oc^dlstsoin^s 

l\iii/inrrrinfj  .\cirs  ivci-ivcs  rrc(|iiciit  iiiiiiiirirs  as  tn  the 
]U)s.><il)iliti(',>*  <>r  cn^riiu'criiij;  work  in  South  .Anicrica,  rioin 
on^'inirr.><  who  hit  desirous  of  scckiiiii;  o|i|)oi'tunilii's  liicic. 
Tilt'  rollowiii^f  cxtriicl  from  ii  letter  written  hy  ii  well 
known  American  enirineer,  who  is  al  incsent  enniieeled 
witi\   the    lUienos   Aires  olliee  of   a    Inilcl    Stales   e\|i(,it 

eoni|mny,  is  instructive : 

It  limy  Inlerost  you  lo  loiini  Hdiiicl  hliiK  of  tli.'  pnsi'nt 
coiistruetloM  situation  In  this  coiiiitiy.  Tlir  Coveriitiuiil. 
whose  rovcnties  arc  mainly  diTlvt-d  from  iliillcH  on  liniiorts. 
whU'li  ui-f  of  fOur.se  greatly  curtailed  on  account  of  the  w.ir. 
Is  hHVinK  a  sreat  di^al  of  dllllculty  in  nicctlnK  Its  ordinary 
expenses,  and  public  works  are  practically  at  a  standstill. 
The  lar^e  port  works  belnfv  constructed  by  the  well-known 
KnuUsh  tlrm  C.  H.  Walker  &  Co.  have  been  stopped  completely. 
Tayment  for  this  work  was  beln^  made  in  bonds;  and  as  the 
market  for  these  has  become  extremely  limited.  Walker  was 
unable  to  carry  on  the  work.  The  situation  In  regard  to  the 
irriBation  works  in  Rio  Neprro,  under  construction  by  the 
Southern  Ry..  and  those  under  construction  by  the  Centr.il 
Argentine  Ry.  is  similar,  and  they  have  been,  or  will  be, 
stopped  for  the  same  reasons.  There  are  rumors  that  Ameri- 
can interests  may  take  up  these  works,  but  as  yet  nothing 
has  come  out   of  this. 

A  few  small  irriRation  projects  built  by  the  Government 
itself  are  still  underway,  but  water-works  and  so  on  are  quite 
dead.  The  large  post-office  building  remains  in  the  condition 
In  which  it  was  one  year  ago.  The  steelwork,  amounting  to 
6.000  tons,  has  been  erected  and  since  then  repainted  several 
times,  but  nothing  else  has  been  done.  This  building,  located 
near  the  port,  may  be  seen  from  miles  out  in  the  channel  lead- 
ing to  the  city  and  is  a  mute  evidence  to  every  traveler  of 
the  embarrassed  position  in  which  the  war  has  placed  this 
country.  Until  ocean  freight  rates  become  more  normal  and 
material  can  arrive  in  greater  volume  and  until  better  prices 
may  be  obtained  for  the  products  of  the  country,  business  will 
be   dull. 

Bridge  and  building"  w^ork  is  at  a  standstill.  The  railroads 
are  doing  almost  nothing,  and  many  good-sized  buildings  that 
were  in  construction  in  Buenos  Aires  at  the  beginning  of  the 
war  have  remained  in  the  state  in  which  they  were  left  at 
that  time.  Exposed  steelwork  is  rusting  away,  and  brick 
walls  are  in  danger  of  falling,  on  account  of  mortar  washing 
out.  About  a  month  ago  a  15-story  reinforced-concrete  build- 
ing, the  lower  portion  of  which  runs  through  from  one  street 
to  another,  forming  a  handsome  arcade,  was  opened  to  the 
public  with  many  ceremonies,  but  this  work  was  in  hand  for 
a  long  time  before  the  war  commenced.  A  few  other  build- 
ings, such  as  the  Stock  Exchange,  are  approaching  completion. 
A  contract  has  been  signed  to  construct  about  60  mi.  of 
narrow-gage  railroad  connecting  the  northernmost  town  in 
Argentina — La  Quiaca — with  Tupiza  in  Bolivia,  but  I  doubt 
whether  it  will  be  pushed  very  actively. 


The  eighth  annual  meeting  of  the  Engineering  Society 
of  Wisconsin  was  marked  by  active  and  prolonged  dis- 
cussion of  the  relations  of  engineers  and  contractors  ajid 
the  respective  merits  of  closed  and  open  specifications 
for  paving.  The  meeting  was  held  in  the  Engineering 
Building  of  the  University  of  Wisconsin,  at  Madison, 
Wis.,  on  Feb.  25  and  20. 

J.  C.  Pinney,  Superintendent  of  Bridges  and  Build- 
ings at  ]\Iilwaukee,  urged  that  the  engineer  should  give 
the  contractor  full  information,  through  the  plans  and 
specifications,  as  to  the  work  required.  Otherwise,  the 
contractor  cannot  intelligently  estimate  the  co.st.  If 
"clean"  sand  is  .specified,  the  contractor  may  figure  on 
using  a  local  .sand  containing  5  or  6%  of  loam  and  find 
later  that  the  engineer  will  not  allow  more  than  2  or  3%. 

That  the  engineer  should  not  act  as  arbiter  between 
client  and  contractor  was  the  position  taken  by  Prof. 
D.  W.  Mead,  Madison,  and  F.  G.  Simmons,  Director 
of  Public  Works  at  Milwaukee.  The  latter  stated  that, 
with  full  intent  to  be  impartial,  the  engineer  will  uat- 


nr;ill\  .iikI  iii\ nluiita lily  gi\i'  greater  weight  tn  the  in- 
terests of  his  elieiit.  in  reply  to  11  suggestion  that  a 
eiintractor  shoiiM  not  he  retjiiired  to  guarantetf  work  for 
nicire  Ihaii  nne  year,  he  remarked  thai  the  |)Ur|)ose  of  the 
guaiaiitee  i>  In  pr()\i(|e  a^iaiiist  (lefe<'ti\e  matei'ials  and 
\Mjrkiiiaii>hi|i  and    that    niie  year   is   not   always  snllieient 

In    (le\r|n|i    >ii(li    ((inditiuns. 

One  LMvat  (lilliiiilly.  aceiiiiliie^-  to  Mr.  Simmons,  is 
the  li'mlcMcy  t(j  severe  e(im|K'tition  hetwei'ii  contractors. 
.\llhongh  |>iiees  for  materials  are  higher  than  a  year  ago, 
many  recent  hids  ai'e  (J  lo  7%  lower.  I'^ir  one  largo  job 
I  he  contractor  admitted  that  he  allowi'd  only  5%  for 
prolit,  wdiieh  is  iinreasomihly  low  ;  and  nnder  such  con- 
ditions the  engineer  must  e\|ie(l  tronhle  in  getting  work 
done  to  his  satisfaction.  Mr.  .Mead  al.so  urged  tliat  spe- 
cifications should  he  fair  to  hoth  parties  and  not  put  all 
resp()usii)ility  on  the  contractor  and  all  authority  upon 
the  engineer. 

Oi'E.v  Specifications  i-oit  P.wi.vo 

A  jiaper  on  the  satisfactory  experience  with  open  spe- 
cifications for  asphalt  paving,  by  TI.  W.  Adams,  Mayor 
of  Beloit,  Wis.,  precipitated  a  brisk  and  protracted  dis- 
cussion. When  the  city  planned  large  contracts  for  paving 
in  1915,  strong  representations  were  made  that  a  certain 
material  was  so  superior  in  quality  that  it  could  not  com- 
pete in  price  with  others  and  that  the  city  could  well 
afford  to  use  this  material  in  spite  of  its  higher  price. 
Instead  of  this,  open  specifications  were  employed,  re- 
quiring the  materials  to  meet  tests  as  to  quality.  The 
lowest  bids  proved  to  be  for  the  material  for  which  a 
high  price  had  been  claimed  to  be  necessary.  Mr.  Adams 
considered  the  use  of  open  specifications  as  good  public 
policy,  while  it  tends  to  avoid  excessively  high  bids  and 
any  tendency  toward  graft. 

That  open  specifications  are  not  advisable  or  econom- 
ical for  small  towns  which  have  no  municipal  chemist 
or  laboratory  was  the  view  taken  by  P.  H.  Connolly,  city 
engineer  of  Racine ;  that  they  are  undesirable  for  large 
cities,  especially  in  admitting  various  grades  of  asphalt 
into  competition,  was  the  attitude  of  F.  G.  Simmons, 
Director  of  Public  Works  of  ]\IilwaukGe,  in  a  lengthy  dis- 
cussion strongly  favoring  a  particular  grade  of  asphalt. 

The  discussion  then  turned  on  the  law  requiring  bids 
to  be  asked  for  different  kinds  of  paving  on  any  job, 
the  property-owners  then  having  an  opportunity  to  select 
which  they  prefer.  A  few  speakers  favored  this  as  con- 
ducing to  competition,  but  the  weight  of  opinion  was 
strongly  opposed  to  such  a  haphazard  method  of  selec- 
tion, which  may  tend  to  cheapness,  but  not  to  economy 
or  efficiency.  The  paving  should  be  selected  by  authority 
competent  to  determine  what  is  best  sviited  to  the  con- 
ditions. 

Other  Subjects  and  Proceedings 

Bituminous  paving  was  dealt  with  in  two  papers.  One 
was  on  asphaltic  concrete  pavement,  by  W.  F.  Eeichardt, 
consulting  engineer,  Watertown,  Wis.  In  the  discussion 
Prof.  L.  S.  Smith  exhibited  samples,  including  one  from 
a  bituminous  concrete  laid  in  Washington  in  1873.  The 
other  paper  was  on  the  surface  treatment  of  old  maca- 
dam paving,  by  T.  E.  Valk,  Chicago.  He  advocated 
cleaning  the  old  surface,  applying  a  bituminous  coating 
and  covering  this  with  a  layer  of  stone  chips.  Care  must 
be  taken  to  clean  the  surface  thoroughly. 
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A  paper  on  "State  Inspection  of  Public  Utilities"  was 
read  by  C.  M.  Larscn,  Chief  p]n<,nneer  of  the  Wisconsin 
Kailroad  Commission,  and  the  Wisconsin  building  code 
was  discussed  by  S.  J.  Williams,  State  Inspector.  At  the 
annual  dinner  Prof.  I).  W.  Mead  gave  an  illustrated  ad- 
dress on  the  Dayton  flood  and  the  proposed  flood-protec- 
tion works. 

m 

Cooperation,  legislation,  commercialism  and  ethics  in 
relation  to  engineers  and  engineering  were  the  predom- 
inating subjects  at  the  twenty-eighth  annual  meeting  of 
the  Iowa  Engineering  Society,  held  at-Dcs  jMoines,  Feb. 
16  to  18.  This  line  of  discussion  was  opened  with  an 
address  by  Prof.  F.  H.  Newell,  University  of  Illinois, 
on  the  needs  and  advantages  of  cooperation  in  the  ad- 
vancement of  the  profession  to  a  position  where  it  receives 
proper  public  appreciation  and  recognition.  Dean  W. 
G.  Raymond,  of  the  State  University  of  Iowa,  described 
the  organization  of  the  new  Association  of  Engineers, 
whose  aims  are  avowedly  commercial.  Some  of  its  fea- 
tures did  not  meet  with  his  approval,  and  he  questioned 
whether  the  real  interests  of  the  profession  would  be 
advanced  by  such  a  movement. 

On  the  other  hand,  the  report  of  a  Committee  on  Pro- 
fessional Ethics  and  Standard  Fees,  presented  by  K.  C. 
Gaynor,  Sioux  City,  Iowa,  expressed  the  view  that  the 
organization  of  the  association  mentioned  indicated  ap- 
preciation of  the  fact  that  engineers  as  a  class  are  wage 
earners  and  must  organize  to  obtain  suitable  pay  and 
recognition.  It  was  shown  in  the  discussion  that  many 
engineers  on  important  work  in  Iowa  are  paid  by  the  day 
at  rates  about  the  same  as  those  paid  for  skilled  labor. 
At  the  annual  dinner  the  principal  address  was  on  "En- 
gineering Ethics,"  by  Hon.  George  Cosson,  State  Attorney 
General. 

The  Committee  on  Legislation  approved  a  bill  for  the 
licensing  of  engineers,  but  opposed  an  architects'  licensing 
bill  drawn  on  the  lines  that  have  proved  so  objectionable 
in  Illinois.  A  move  is  now  being  made  to  secure  the 
cooperation  of  the  Iowa  chaffter  of  the  American  Insti- 
tute of  Architects  in  preparing  a  bill  for  the  licensing 
of  both  professions.  The  chairman  spoke  of  the  diffi- 
culty of  getting  engineers  to  attend  the  legislative  meet- 
ings. After  setting  forth  to  the  legislative  committee 
that  he  represented  the  opinions  of  a  large  body  of  engi- 
neers, it  was  discouraging  to  be  able  to  show  only  three 
engineers  present  to  support  his  position. 

Sanitary  matters  received  a  good  share  of  attention  in 
the  more  strictly  technical  subjects.  In  a  paper  on  "in- 
filtration of  Ground  Water  into  Sewers,"  C.  P.  Chase, 
Clinton,  Iowa,  stated  that  it  was  almost  impracticable  to 
make  sewers  absolutely  tight.  It  is  difficult  to  guarantee 
a  leakage  of  less  than  10,000  gal.  per  mi.  in  ordinary 
soil  or  20,000  gal.  in  water-bearing  sand.  Where  water 
can  get  in,  of  course  sewage  can  leak  out.  Mr.  Chase 
also  reported  for  a  committee  appointed  to  confer  with 
the  State  Board  of  Health  in  regard  to  the  form  of 
plans  and  specifications  submitted  for  water-works,  sewers 
and  sewage-disposal  plants.  The  forms  recommended 
have  been  approved  by  the  board;  but  as  they  have  not 
been  formally  adopted,  the  plans  actually  submitted  for 
approval  "come  in  every  conceivable  shape  and  drawn 
on  everything  from  butchers'  paper  to  bristol  l)oard." 


The  care  and  operation  of  sewage-disposal  plants  in 
Iowa  was  discussed  by  Dean  Marston,  Iowa  State  Col- 
lege, who  stated  that  many  such  plants  are  so  badly 
neglected  as  to  be  wiiolly  or  partly  out  of  service.  Many 
plants  arc  built  too  small,  owing  to  inadequate  resources, 
but  he  suggested  that  engineers  can  help  to  remedy  this 
by  refusing  to  design  filters  for  excessive  rates  of  flow. 
The  State  Board  of  Hcaltli  should  refuse  to  approve  plans 
calling  for  such  rates.  He  considered  that  a  city  council 
should  place  entire  charge  of  the  plant  in  the  hands  of 
a  competent  superintendent,  preferably  tlio  city  engineer. 

Dean  Marston  stated  also  that  the  Cameron  septic- 
tank  patents  are  again  l)eing  made  the  basis  of  demands 
for  royalties  in  Iowa,  in  spite  of  the  fact  that  the  suit 
against  Knoxville,  Iowa,  was  decided  in  favor  of  the  city 
by  the  United  States  Supreme  Court.  For  this  reason  a 
new  Septic  Process  Protective  League  is  being  organized 
by  the  League  of  Iowa  Municipalities,  to  obtain  the  legal 
aid  of  the  attorney  general. 

In  regard  to  road  and  street  matters  a  report  on  roads 
and  pavements  was  presented  by  C.  H.  Young,  of  ]\Ius- 
catine;  the  relation  of  subgrade  construction  to  cracks 
in  concrete  paving  was  discussed  by  A.  H.  Gilliland,  In- 
dianola,  and  a  paper  on  bituminous  pavement  was  read 
by  M.  L.  Patzig,  Des  Moines.  An  interesting  paper 
on  "A  Comparision  of  Iowa  Paving  Law  Assessments," 
by  C.  A.  Roby,  Waterloo,  showed  the  variations  in  as- 
sessments under  identical  conditions  in  different  cities. 
One  session  also  was  set  aside  for  a  joint  meeting  with 
local  good-roads  associations. 

Among  otlier  papers  were  "Railway  Signaling,"  by  G. 
H.  Kilpatrick,  Waterloo,  and  "The  Old  and  New  Tur- 
bines of  the  Hydro-Electric  Plant  of  the  State  Univer- 
sity," by  R.  E.  Hutchins,  Iowa  City.  The  boiler  code 
of  the  American  Society  of  Mechanical  Engineers  was 
reviewed  by  S.  M.  Woodward,  Iowa  City,  and  the  society 
adopted  a  resolution  advocating  its  general  use.  Prof. 
A.  H.  Ford.  State  L^niversity  of  Iowa,  described  the 
nitrogen-filled  incandescent  lamp  for  street  lighting.  In 
speaking  of  the  advantage  of  this  lamp  C.  P.  Chase, 
Clinton,  stated  it  had  taken  the  manufacturers  six  months 
to  devise  a  bug-proof  lamp  suitable  for  cities  along  the 
Mississippi  River,  where  vast  quantities  of  bugs  and  fly- 
ing insects  constitute  a  serious  problem  in  the  street- 
lighting  scheme. 

The  society  elected  the  following:  President,  M.  G. 
Hall,  consulting  engineer,  Centcrville,  Iowa ;  vice-presi- 
dent, C.  H.  Young,  City  Engineer,  Muscatine,  Iowa ; 
secretary,   J.   H.    Dunlap,   Iowa    City,   Iowa. 

A  Se«uso-Di.si>«.sal  SjMteni  tor  Los  Angeles  County,  CaU- 
fornia,  has  been  proposed  as  a  result  of  agitation  against  the 
joint  sewage-disposal  project  for  Pasadena,  South  Pasadena, 
and  Alhambra.  The  Board  of  Supervisors  of  Los  Angeles 
County  voted  on  Jan.  12  to  appoint  a  commission  of  five 
engineers  to   report   on   the   subject. 

Kleotrifloation  of  Railivay  Terminals  at  St.  Paul  and  Min- 
neapolis has  been  proposed  by  H.  M.  Byllesby,  of  the  Jliniie- 
apolis  General  Electric  Co.,  who  has  presented  plans  for  the 
work  to  President  Louis  W.  Hill,  of  the  Great  Northern  Ry., 
and  his  assistant,  Ralph  Budd.  The  project  is  under  consid- 
eration in  connection  with  the  construction  of  the  new  union 
station   at  St.   I"aul. 

A  Strike  of  Anthracite  Miners  may  take  place  on  Apr.  1 
when  the  present  contract  between  the  anthracite  operators 
and  the  miners  expires.  The  miners  have  presented  to  the 
operators  a  series  of  demands  which  include  an  increase  of 
20%  on  all  wage  rates  paid  in  the  anthracite  coal  field,  an 
8-hr.  day  for  all  day  labor,  time  and  a  half  for  overtime  and 
double  time   for  Sundays  anil   holidays.      Kurther  demands  are 
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recOKnItliin  ><(  tlir  I'lillrd  Mini'  WoiUi'ls  mmcI  an  iiK  i  iiriHiil 
thnt  nil  i-oul  Nluill  )><■  w.ikIkmI  iiikI  paid  loi  on  ii  iuti  oT mlnu 
IiumIh   with   no  lU'diictlonH   toy   dill   and   loi'k    In    Ihr  coal. 

lOxIrn  riiy  for  I.ork-fiiitf  Work — WaHlihiKton  rcportw  way 
thnt  the  cliilin  for  $2,.'iltl.l.S()  or  more  of  oxtra  pay  by  the  Mc- 
ClIntlc-MHrMhull  Coiistruotlon  Co..  I'lttHburKh.  In  llkoly  to  bo 
ono-third  Huocossful.  Tlu»  claim  was  referred  by  vote  of  (;on- 
Kre.ss  to  tiovi-rnor  (ioethala  for  report.  It  Is  now  Maid  that 
(iovcrnor  (Ioethala  has  reported  his  recommendation  that  the 
company  be  paid  about  $711,1100,  The  claim  was  for  additional 
work  reiiulred  In  produclnkt  the  extra-hl^h  urade  of  workman- 
ship demanded  by  the  Inspectors,  which  the  company  said  was 
far  ahead  of  the.t  culled  for  by  the  specifications  or  by  the 
reciulrements  of  the  case.  The  ori>;lnal  claim  was  revlewid 
In   "lOnnlneerinK  News,"  Apr.  9,  1914.  p.  806. 

.\ii  liilnnil  \>nt«T«iiy  alonR  the  New  Jersey  coast  extends 
from  Cold  Spring  Inlet,  near  Cape  May,  to  the  northerly  end 
of  HarneRiit  Hay,  near  Hay  Head,  about  114  mi.  The  water- 
way has  a  minimum  depth  of  G  ft.,  a  bottom  width  of  100  ft. 
and  Is  98'^;  completed.  It  Is  under  control  of  the  lioaid  of 
Commerce  and  NavlKation  of  New  Jersey,  of  which  H.  V. 
Cresson.  Jr.,  is  Chief  EnKineer.  In  the  construction  of  this 
water%vay  more  than  3.000,000  cu.yd.  of  material  has  been 
excavated,  and  the  outlay  for  dredsinfr  has  been  $318,251. 
Kor  the  extension  of  this  waterway  northward  a  contract  has 
been  Itt  for  the  first  section  of  a  canal  to  extend  from  Hay 
Head   tci  the  Manasquan  River. 

A  Coiiferoiioe  on  drainape  and  related  subjects  will  be  held 
at  the  I'niversity  of  Illinois  under  the  auspices  of  the  depart- 
ment of  civil  engineering.  Mar.  S  to  11,  1916.  Land  reclama- 
tion, flood  protection,  levee  construction  and  the  importance 
of  such  work  to  the  agricultural  interests  of  the  state  are 
subjects  which  will  be  discussed  by  engineers  and  contractors 
who  have  specialized  in  such  work.  The  practicability  will 
be  considered  of  having  an  annual  short  course  in  drainage 
engineering  under  the  direction  of  Prof.  F.  H.  Newell,  head 
of  the  department  of  civil  engineering  and  formerly  director 
of  the  United  States  Reclamation  Service.  All  who  are  inter- 
ested in  the  subjects  mentioned  are  cordially  invited  to  attend. 
The  department  of  civil  engineering-,  Urbana,  will  send  ful) 
information  on   request. 

Cast-iron  and  Steel  AVater  Pipe  were  in  competition  at  St. 
Louis,  Mo.,  on  Feb.  25,  when  the  Water  Department  received 
bids  for  supplying  27,000  ft.  of  36-in.  pipe.  The  East  Jersey 
Pipe  Co.,  New  York  City,  bid  $193,680  for  lock-bar  riveted 
steel  pipe,  coated  with  mineral  rubber  and  wrapped  with 
burlap.  The  United  States  Cast  Iron  and  Foundry  Co.,  Phila- 
delphia, bid  $207,648,  or  about  $28.80  per  ton,  on  cast-iron 
pipe.  In  addition,  there  is  about  $17,000  worth  of  special  cast- 
ings to  be  added  to  the  bid  on  cast-iron,  which  was  practic- 
ally all  included  in  the  bid  on  steel.  Bids  were  also  received 
on  laying  each  class  of  pipe,  and  a  canvass  of  all  the  propo- 
sitions indicates  that  cast-iron  in  place  will  cost  about  $35,600 
more  than  the  steel.  The  president  of  the  Board  of  Public 
Service  has   not  yet   decided   which   material   will   be   adopted. 

A  Banquet  in  the  Mill  Creek  Sewer  was  held  in  St.  Louis 
on  Feb.  19,  in  honor  of  Mayor  Kiel  and  to  celebrate  the  prac- 
tical completion  of  the  Mill  Creek  tunnel.  The  hosts  were 
the  contractors — the  Carter  Construction  Co.,  and  Norton, 
Head  &  Dineen.  The  banquet  was  one  of  the  most  elaborate 
and  spectacular  ever  given  in  connection  with  construction 
work  and  it  is  estimated  by  the  local  press  to  have  cost 
$5,000,  of  which  more  than  $2,000  was  spert  in  transforming 
this  section  of  the  tunnel  into  a  banquet  hall.  About  200  ft. 
of  the  tunnel  adjacent  to  one  of  the  shafts  was  bulkheaded  off 
for  the  occasion;  a  special  wood  floor  was  laid  and  covered 
with  tar  paper  and  tarpaulin.  A  large  ventilating  fan  was  in- 
stalled in  the  bulkhead,  and  toilets  and  wash  basins  were  pro- 
vided. The  concrete  work  was  painted  white,  and  a  large 
number  of  electric  lights  was  installed,  while  steam  was 
piped  into  the  shaft  for  steam  radiators,  and  gas  for  cooking 
ranges. 

Ontario  Municipal  Trannvajs — The  annual  convention  of 
the  Ontario  Hydro-Electric  Railway  Association  was  held  at 
Toronto  on  Feb.  16,  practically  all  the  important  municipali- 
ties in  the  province  being  represented.  Resolutions  were 
adopted  calling  upon  the  government  to  restrict  the  export 
of  power  to  the  United  States,  to  prevent  the  existing  power 
companies  from  increasing  their  capital  for  the  purpose  of 
making  extensions  to  their  plants,  urging  the  dominion  and 
provincial  governments  to  grant  subsidies  to  the  municipali- 
ties to  aid  in  the  construction  of  the  projected  radial  lines 
and  asking  the  Ontario  Government  to  pass  legislation 
authorizing  the  Hydro-Electric  Commission  to  proceed  with 
surveys  and  acquire  rights-of-way  for  the  hydro-radial  rail- 
ways. Both  governments  were  asked  not  to  grant  new 
franchises  or  powers  for  railway  construction   to   any   private 


IrileiiMis,  Sir-  Adam  Hcrk,  i'hali-ina]i  ol'  I  In-  1 1  ydro-Elcctrlc 
( '(iinniln.Mlon,  reviewed  the  wijrk  of  Ibal  body  and  contended 
lli.-il  ilii-  proposed  hydr'o-radlal  lines  woulil  be  a  paylnK  propo- 
.•^lllon  lioni  the  outset.  He  consldereil  It  esHentlal  that  the 
Chippewa  devcdopmi'iit  should  proceed  shnullaneously  with 
the  construction  of  the  radial  lines.  The  ridlcjwing  ofllcerH 
were  elecleil:  Honorary  president.  Sir  Adam  Heck;  honorary 
vice-presidents,  Hon.  1.  H.  Lucas  and  W.  K.  McNaUKht;  pres- 
ident, J.  W.  Lyon  (Ciuelph);  vlcc-prcHldents,  Mjiyor  ThomaH 
Church  (Toronto),  A.  F.  Wilson  (Markham),  Mayor  H.  H. 
Stevenson  (London),  Mayor  J.  J.  iJulYus  (I'eterboro),  Mayor 
W.  F.  Walters  (Hamilton).  J.  H.  Ryan  (fiuelph)  and  H.  Clay 
(Windsor);  sccretar.v,  T.  .1.  Hannlgan  ((Jueli)li);  treasurer, 
C.    P.    Hamilton    (Cuclpb). 

'I'o  Make  Soil-PrcMHiire  'I'cMtM — Ex|>erlment8  on  the  distri- 
bution of  i)ressuies  through  soils  are  to  be  conducted  at  the 
Covernment  farm  near  Washington  by  the  Office  of  I'ubllc 
Roads  and  Rural  Engineering,  linked  .States  Deijartment  o*. 
Agricultuie.  A  specially  designed  apparatus  will  be  installed, 
which  will  permit  earth-pressure  measurements  being  taken 
in  a  large  number  of  positions  during  a  single  application  of 
the  load.  This  fcatuie  Is  regarded  as  an  important  one,  an  I 
it  is  hoped  that  an  unnatural  rearrangement  of  the  soil  from 
previous  load  .applications  in  various  positions  will  be  thun 
avoided.  Earth-fills  uj)  to  10  ft.  thick  may  be  accommodated 
by  this  appaiatus,  and  it  will  have  lateral  dimensions  sudl- 
ciently  large  to  permit  obtaining  the  full  distribution  of  the 
load  in  all  directions.  Very  comprehensve  plans  have  been 
made  for  a  practical  solution  of  this  problem,  and  it  is  hoped 
that  definite  results  will  be  forthcoming  within  a  short  time. 
The  uncertainty  of  the  distribution  of  pressures  through  soils, 
both  vertically  and  horizontally,  has  long  been  recognized  by 
the  engineering  profession,  and  several  isolated  experiments 
have  been  made  with  laboratory  apparatus  to  gain  knowledge 
on  this  subject.  In  magnitude  the  problem  is  such  that  its 
practical  solution  can  be  attempted  only  by  the  most  thor- 
oughly equipped  experiment  stations.  In  application  the  final 
solution  will  be  important  to  all  branches  of  engineering,  and 
it  has  seemed  desirable  that  the  department  should  devote 
a  part  of  its  experimental  resources  to  a  most  thorough  and 
conclusive  research  of  this  nature. — Circular  of  Department 
of  Agriculture. 

Sewerage  ImprovenenitN  at  Xasli^nlle,  Tenn.,  are  recom- 
mended in  a  report  submitted  to  the  City  Commission  by 
James  Cameron,  an  accountant  of  New  York  City,  and  H.  M. 
Brinckerhoff,  acting  for  Barclay,  Parsons  &  Klapp,  consult- 
ing engineers.  New  York  City.  The  report  deals  with  the 
Health  Department  at  Nashville  and  is  a  part  of  the  general 
survey  of  the  affairs  of  that  city  being  conducted  by  the 
men  named.  The  report  states  that  the  present  sewerasre 
system  has  a  large  preponderance  of  trunk  sewers  and  lacks 
corresponding  development  of  laterals.  This  appears  to  bo 
due  to  the  fact  that  the  proceeds  of  bond  issues  have  been 
used  for  trunk  sewers  and  that  the  expectation  of  building 
laterals  with  money  from  current  funds  has  not  been  realized. 
The  report  suggests  that  surveys  and  estimates  be  made  to 
determine  the  cost  of  continued  extensions  to  the  sewerage 
system  -with  particular  attention,  first  of  all,  to  those  districts 
showing  the  greatest  need.  It  is  even  suggested  that  the 
expenditure  of  $90,000  in  a  single  district  which  now  has  a 
high  typhoid  death  rate  and  a  large  amount  of  pellagra  would 
remove  the  district  from  a  position  of  danger  to  one  of  safety. 
The  report  also  suggests  city  supervision  of  privies,  the  regu- 
lar collection  of  night-soil  and  the  granting  of  authority  to 
the  Health  Department  to  close  contaminated  wells,  together 
with  cooperation  by  the  water-works  department  in  the  way 
of  making  extensions  which  will  facilitate  the  closing  of 
wells.  The  geological  formation  at  Nashville  is  such  as  to 
increase  the  danger  of  contamination  of  wells  from  privies 
and  cesspools.  A  shallow  layer  of  soil  rests  upon  limestone 
containing  many  crevices.  The  seepage  from  privies  and 
cesspools  passes  through  seams  and  crevices  in  the  limestone 
to  springs  and  wells.  The  latter,  it  appears,  have  been  exten- 
sively used  by  a  public  which  has  assumed  that  because  water 
is  clear  and  otherwise  agreeable  to  the  physical  senses  it  is 
therefore   free   from   all   danger   of   contamination. 


^iiiiiiitiiiiiiiiiniiiiiiitiiiiiiiiiiiiiiiiiiiTiiiiiiiiiiiiiiiiiitiiiiitDiiiiiiiiiiin iiiiiiiriiiiiiiiiiiiiiiiiii iiMiiiiiMiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiitiiiiiiuiiniiiiiiiniiiiimiiis 

Mr.  F.  R.  Williams  has  been  appointed  Assistant  City  Engi- 
neer of  Cleveland,  Ohio,  in  charge  of  new  paving.  He  suc- 
ceeds  Joseph    Bayne. 

Mr.  A.  J.  Cleary,  Assoc.  M.  Am.  Soc.  C.  E.,  has  been  ap- 
pointed Second  Assistant  Engineer  to  City  Engineer  O'Shaugh- 
nessy,  of  San  Francisco. 
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Mr.  H.  W.  Shiiner  has  been  appointed  First  Assistant  Engi- 
neer to  City  F'nKineer  O'ShauRhnessy,  of  San  Francisco,  to 
fill  the  vacancy  caused  by  the  death  of  Loren   E.   Hunt. 

Mr.  R.  W.  Gelder,  Assoc.  M.  Am.  Soc.  C.  E.,  has  been  ap- 
pointed City  Engineer  of  Greeley.  Colo.,  to  fill  the  vacancy 
created  by  the  resignation  of  O.  F.  Shattuck,  M.  Am.  Soc. 
C.  E.,  now  located  in  Indianapolis,  Ind. 

Mr.  F.  P.  Holbi-ook,  M.  Am.  Soc.  C.  E.,  has  left  the  Govern- 
ment service  to  become  associated  with  R.  A.  Miller  under 
the  firm  name  of  Miller  &  Holbrook,  Consulting  Engineers, 
with  oflices  in  the  Millikin  Building,  Decatur,  111. 

Mr.  Joseph  Bayne,  Assistant  City  Engineer  of  Cleveland, 
Ohio,  who  has  been  in  the  employ  of  the  city  for  more  than 
30  years,  has  resigned  to  take  charge  of  the  paving-  work 
of  the  Cleveland  Railway  Co.  He  will  take  up  his  new  duties 
Mar.  1. 

Mr.  Harry  K.  Miller,  who  for  the  past  two  years  has  been 
Assistant  Engineer  in  charge  of  a  new  survey  of  the  streets 
and  boundaries  of  the  town  of  Montclair,  N.  J.,  and  the  monu- 
menting  connected  with  this  work,  has  resigned  from  that 
position. 

Mr.  W.  L.  Hemming.s  has  been  appointed  .Smoke  Com- 
missioner of  the  City  of  Cleveland.  Ohio,  by  Public  Safety 
Director  A.  B.  Sprosty.  Mr.  Hemmings  will  receive  an  annual 
salary  of  $1,800.  Under  the  previous  administration  the  posi- 
tion paid  a  salary  of  $2,200. 

Mr.  H.  F.  Wardwell,  formerly  Home  Otlice  Engineer  of  the 
Detroit  Steel  Products  Co.,  Detroit,  Mich.,  has  been  appointed 
General  Sales  Manager  of  the  company,  succeeding  Mr.  P.  A. 
Smith,  recently  resigned.  Previous  to  his  present  connection 
Mr.  Wardwell  was  in  the  employ  of  the  United  States  Gyp- 
sum Co. 

Dr.  F.  W.  Cunningham,  of  Orange,  N.  J.,  has  severed  his 
connection  with  the  research  and  development  work  of  the 
Newark,  N.  J.,  plant  of  the  General  Electric  Co.,  to  join 
the  engineering-research  staff  of  the  Powdered  Coal  Engineer- 
ing and  Equipment  Co.,  of  Chicago,  111.  He  will  be  located 
in  Chicago  after  Mar.   1. 

Mr.  B.  L.  G.  Rees,  formerly  Assistant  Engineer  with  the 
New  York  Public  Service  Commission  on  the  new  subway 
work,  will  sail  on  Mar.  4  for  Antofagasta,  Chile.  He  will 
accompany  Mr.  Huntington  Adams.  M.  Am.  Inst.  M.  E.,  who  is 
making  the  trip  to  investigate  an  engineering  project  in  that 
vicinity.  Mr.  Rees  will  have  charge  of  the  survey  work  con- 
nected with  the  investigation. 

Mr.  T.  V.  Stephens,  for  the  past  two  years  City  Engineer 
of  Cadillac,  Mich.,  has  been  appointed  City  Manager  of 
Cadillac.  He  succeeds  Mr.  O.  E.  Carr,  now  City  Manager  of 
Niagara  Falls,  N.  Y.  Mr.  Stephens  graduated  at  the  Pennsyl- 
vania State  College  in  civil  and  sanitary  engineering  in  1912. 
Previous  to  his  residence  in  Cadillac  he  was  connected  with 
the  Division  of  Sewerage  Investigation,  Designs  and  Plans 
Of  the  City  of   Cincinnati. 

Mr.  Samuel  A.  Greeley,  Assoc.  M.  Am.  Soc.  C.  E.,  until  recent- 
ly Assistant  Engineer  with  the  Sanitary  District  of  Chicago. 
111.,  on  investigations,  designs  and  construction  of  sewers 
and  sewage-treatment  plants  and  formerly  in  charge  of  the 
construction  and  operation  of  the  refuse  incinerator  of  Mil- 
waukee, Wis.,  has  opened  an  office  at  64  West  Randolph  St., 
Chicago,  for  the  practice  of  hydraulic  and  sanitary  engineer- 
ing. Mr.  Greeley  graduated  at  Harvard  University  in  1903 
and  later  took  a  bachelor  of  science  degree  in  sanitary  engi- 
neering at  the  Massachusetts  Institute  of  Technology,  after 
which  for  several  years  he  was  employed  as  assistant  engi- 
neer with  Rudolph  Hering  and  George  W.  Fuller.  He  has 
spent  considerable  time  in  Europe  investigating  and  report- 
ing upon  the  practice  of  sanitary  engineering  there  and  has 
made  a  report  on  sanitary  conditions  of  the  City  of  Caracas, 
Venezuela. 


iiriimiiiiiimiiiiiiiniiiiiiiiiiiiiiiiiiiiiii 


I  James  DriscoU,  a  well-known  contractor,  died  at  his  home 

in  Brookline,   Mass.,   on   Feb.   20. 

;  George  R.  Ray,   President  of  the  Manistee   Iron  Works  Co.. 

of  Manistee,  Mich.,  died  on  Jan.  3.  Mr.  Ray  was  prominently 
identified  in  the  development  of  equipment,  particularly  the 
vacuum   pan,  for   the   manufacture   of   salt. 

1  Col.    J.    M.    Wilkinson,    of    Valdosta,    Ga.,    died    in    Augusta, 

i     Ga.,  on  Feb.  16.     He  was  born  in  I.iberty  County,  Ga.,  and  was 
I     about  63  years  old.     He  built  the  Valdosta  Southern  Ry.  from 


that  city  to  Madison,  Fla.,  which  in  1908  became  part  of  the 
Georgia  &  Florida  system.  Colonel  Wilkinson  was  made 
vice-president  of  the  latter  road;  and  when,  in  1913,  receiv- 
ers for  it  were  appointed,  he  was  made  one  of  them. 

T.  Ryan,  a  prominent  contractor  of  Seattle,  Wash.,  died  on 
Feb.  10.  He  had  been  a  resident  of  that  city  for  33  years. 
During  the  early  part  of  that  period  he  erected  some  of  the 
largest  buildings  in  Seattle.  In  later  years  he  turned  his 
attention  to  street  paving,  his  best-known  work  being  the 
repaving  of  Second  Ave.,  Seattle.  He  served  on  the  King 
County  Commission  and  the  City  Council  for  several  years. 

George  H.  McPhetres,  member  of  the  Lynn  Muniiclpal 
Council,  in  charge  of  streets  and  highways,  died  at  his  home 
in  that  city  on  Feb.  25.  Mr.  McPhetres  was  born  in  Harmony. 
Me.,  and  moved  to  Lynn  in  1886,  where  he  entered  the  employ 
of  the  street  department,  with  which  he  was  connected  in  all 
for  27  years.  He  was  commissioner  of  streets  and  highways 
when  Lynn  changed  its  charter  in  1912,  under  which  he  was 
elected  a  member  of  the  Municipal  Council.  At  the  time  of  hi.s 
death   he   was  serving  his  second   term   in   that   capacity. 

Bryce  R.  Blair,  who  as  chief  engineer  constructed  the 
Jefferson  branch  of  the  Erie  R.R.  and  was  also  engaged  in  the 
construction  of  the  Bloomsburg  division  of  the  Delaware, 
Lackawanna  &  Western  R.R.,  the  Broad  Top  Mountain  R.R. 
at  Taxton,  Penn.,  and  a  large  section  of  the  Albany  &  Sus- 
quehanna division  of  the  Delaware  &  Hudson  R.R.,  died  at 
Carbondale,  Penn.,  on  Feb.  11.  Mr.  Blair  was  83  years  of 
age  and  a  native  of  Glasgow,  Scotland.  He  served  for  seven 
years  as  City  Engineer  of  Carbondale  and  was  largely  influ- 
ential in  the  development  of  the  city's  municipal  improve- 
ments. 

Peter  James  Cunneen,  Manager  of  the  Lassig  plant  of  the 
American  Bridge  Co.,  at  Chicago,  died  on  Feb.  13.  He  was 
born  in  Adrigoe,  Ireland,  in  1859.  In  1878  he  entered  the 
employ  of  the  old  American  Bridge  Co.  and  remained  with  the 
company  and  its  successors  until  the  formation  of  the  pres- 
ent company.  Mr.  Cunneen  was  Secretary  of  the  Chicago 
Forge  and  Bolt  Co.  and  later  of  the  American  Bridge  V/orks. 
After  the  formation  of  the  present  American  Bridge  Co.  he 
served  as  purchasing  agent  in  charge  of  the  Chicago  district 
and  was  later  made  Manager  of  the  Lassig  plant,  which 
position  he  held  for  about  15  years,  up  to  the  time  of  his  death. 
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COMING   MEETINGS 
AMERICAN  ROAD   BUILDERS'   ASSOCIATION. 

Feb.  28  to  Mar.  3.     Annual  convention   in   Pittsburgh.    Secy., 
E.   L.   Powers,    150   Nasau   St.,   New    York   City. 

CENTRAL   RAILROAD    CLUB. 

Mar.  9.     Annual  meeting  in  Buffalo.     Secv.,  H.   D.  Vought,  95 
Liberty  St.,  Buffalo. 

VERMONT    SOCIETY   OF   ENGINEERS. 

Mar.    9.      Annual    meeting   in    Burlington.      Secy.,    George    A. 
Reed.  Montpelier. 

NEW  ENGLAND  RAILROAD  CLUB. 

Mar.  14.     Annual  meeting  in  Boston.     Secy.,  W.   E.  Cade,  683 
Atlantic  Ave.,   Boston. 

WISCONSIN   ELECTRICAL   ASSOCIATION. 

Mar.  16-17.     Annual  convention  in  Milwaukee.     Secy.,  George 
Allison,   Milwaukee. 

AMERICAN    RAILWAY    ENGINEERING   ASSOCIATION. 

Mar.  21-23.     Annual  meeting  in  Chicago.     Secy.,  E.  H.  Friteh, 
900   So.   Michigan   Ave.,   Chicago. 

NATIONAL  RAILWAY   APPLIANCES   ASSOCIATION. 

Mar.  21-23.     Annual  meeting  in  Chicago.     Secy.,   B.  V.  Cran- 
dall,  1824  Lytton   Building,  Chicago. 

ILIJNOIS    GAS    ASSOCIATION. 

Mar.  22-23.     Annual  meeting  in  Chicago.     Secy.,  H.  H.  Clark. 
136   So.   Harvey  Ave.,  Oak   Park,   111. 

Maine  Society  of  Civil  EnierineerH  held  its  annual  meeting 
at  Augusta  in  February  and  elected  the  following  olHcers  for 
1916:  I'resident,  Paul  D.  Cargent;  vice-president,  Harry  E. 
Green;  secretary,  Frank  E.  I'ressey;  directors,  I.  W.  Barbour, 
John  Calvin  Stevens,  E.  C.  Jordan,  T.  W.  Clark,  S.  A.  Moulton. 

Cuiindiiin  Milling;  IiiMtitute  is  holding  its  annual  meeting 
(Mar.  1  to  3)  in  Ottawa.  The  president-elect  is  Arthur  A.  Cole, 
mining  engineer  for  the  Temiskaming  &  Northern  Ontario 
Railway  Commission,  of  Cobalt.  The  secretary  is  H.  Mortimer- 
Lamb,  Room  911,  Ritz-Carlton  Hotel.  Sherbrooko  St.,  West. 
Montreal. 

■WeMtern  Society  of  KiiKineer« — A  joint  meeting  of  the  Chi- 
cago sections  of  the  American  Institute  of  Electrical  Engi- 
neers   and    the    Illuminating    Engineers    Society    and     of    the 
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c'lt'ctiinil  8<'Ctlon  of  Iho  Woslorn  Society  of  KukIiumm-h  was  hold 
In  th<>  rooMiH  of  tlio  liilliT  In  (MiU'iiko  on  Kch.  liS.  The  Ktncial 
Huliji'ct  of  Itu'  I'vrnliiK  WiiH  Hlioi't  lllunil nation,  Ihrcc  piipoiH 
Iii'Iiik;  lUfHcnti'il,  by  J.  It.  Cravalh.  A.  ('.  KIok  and  K.  A.  Vaunhn. 
Joint  M<M>tl»Hr  "I  lOU'ctrifiilM  niKl  lOlcftroohfiiilrnlM,  New 
York  H.-i'tloiiH.  will  l>i<  liold  In  Iho  au.lltoiluin  of  Iho  Kiinlnoor- 
InK  Soi'li'tloH  HnlldinK  on  l-'iUlay,  Mar.  10,  at  X :  1  r>  p.m.  Tho 
HUliJoot  of  tlip  inootliiK  will  ho  "lOloc'tiolyHlH,"  and  Iwo  papers 
will  ho  ptoHcnlod.  On  hohalf  of  tho  Amorlo.in  Inslltulo  of 
Klootiloal  lOnKlnooiH  a  papor  will  ho  pio.sontod  liy  Huilon 
Mot'olluni,  of  tho  Hiiroan  of  StandardH,  and  ('..  II.  Ahlhoin,  •■n- 
tltlod  "Tho  Inlluonoo  of  Fiotiuiiuy  of  Alt. mating  or  Infio- 
iiui'ntly  Uoversod  Curront  on  i;i<  il  mlyi  !<•  CorroHlon."  On 
hohalf  of  the  Aniorloan  lOloctrorli.iniia  1  Sooloty  a  pai)or  will 
ho  prosontod  hy  I'lof.  Wllliani  II  \\:ill<(-i-,  of  tho  Ma.sKa- 
ohUHSotts  ln«tltiito  of  ToolinoloKy,  onllllod  "lllootioly tic  Cor- 
rosion  of  Motala." 


Appli&iaces  aEixd  Materials 


IliKli-l'rfMsiire    Oil    I'linip 

A  niotor-drlveii  piunp,  shown  in  tho  accompanyinK  illustra- 
tion has  been  desijinod  hy  the  Goulds  Manufacturing  Co., 
Seneca  Falls,  N.  Y.,  for  forcing  oil  under  the  bearings  of 
machinery.  The  pump  is  a  single-acting  horizontal  quad- 
ruplcx   with    T»x4-iii.   c-yliiulris:   it    has  a    capacity   of   2   gal.    per 


QUADRUPLEX  OIL-PRESSURE  PUMP 

min.  against  1,200  lb.  per  sq.in.  In  the  base  is  a  10-gal.  reser- 
voir. The  cylinders  are  brass  lined;  plungers  are  of  hardened 
tool  steel  and  crossheads  of  bronze.  Connecting-rods  are  of 
cast  steel,  babbitted  on  the  crank  end  and  bronze  bushed  at 
the  crosshead. 

Coniliiiiation    of   Pump    I)e.sign.s 

The  American  Steam  Pump  Co.,  Battle  Creek,  Mich.,  maker 
of  the  "Marsh"  and  "American"  types  of  boiler-feed  and  other 
pumps,  has  now  put  out  the  "American-Marsh"  design,  which 
combines  the  general  features  of  the  "Marsh"  line  with  the 
"American"  valve.  The  main  valve  is  a  balanced-piston  type 
with  expansion  rings;  the  auxiliary  valve  is  of  a  semirotary 
disk  type,  mechanically  actuated  by  a  lever  arm  connected 
to  the  piston  crosshead.  The  new  line  covers  heating-system, 
boiler-feed  and  vacuum  pumps. 

Improved    Cores    for    Cast-Iron    Pip^ 

The  commercial  development  of  the  type  of  cores,  for  use 
in  casting  iron  pipe,  invented  by  the  late  H.  M.  Fletcher, 
of  Cincinnati,  has  been  taken  up  by  the  concern,  Fletcher 
Cores,  S20  Gwinne  Building,  Cincinnati.  The  first  steps  in 
this  invention  were  taken  with  the  cooperation  of  the  late 
Matthew  Addy,  who  operated  pipe  foundries  at  Newport,  Ky., 
and  Addyston,  Ohio.  It  was  designed  to  obviate  the  neces- 
sity of  a  thick  combustible  layer  and  the  inequalities  of  wall 
found  with  hay-rope  cores. 

A  vented  cast-iron  core  bar,  larger  than  the  ordinary,  is 
used.  It  is  spirally  wound  with  strips  of  embossed  paper  and 
in  some  cases  with  a  follower  of  hemp  twine.  A  coating  of 
loam  is  then   put   on.      There   is  claimed   to  be   a   saving   of   40 


to  fiO'~,  in  tho  amount  of  loam  UHod  anil  a  Huiallor  H.-vvlnfr 
in  coHt  of  papor  HtrlpH  over  hay  rope.  Tho  tlini'  ro<iuirerl  to 
form  and  dry  the  core  and  to  clean  tho  c.-ihI  pipe  Ik  reduced. 
Kli'U'hor  coroH  wore  (IrHt  put  Into  practical  oi)cration  In 
tho  plant  of  the  Wnrron  Foundry  and  Machine  Co.,  I'hlllipH- 
hurg,  N.  J.  and  have  recently  been  adop'tcd  by  the  National 
CuKt  Iron  I'lpi'  Co.,  liirnilnghani,  Ala.*  The  largttHt  pipe  yot 
cast    Willi    tho«e   coroH   Ih   10    in.    in   (Maniotor. 

^  iTflenl    (■nNollnr-llrlvon    .\lr   C'omprrMMor 

.\  now  siini)lo  design  of  portable  MoU'-oontiilned  g;iKollne- 
drlvon  air  conipro.sH(jr  haw  been  coini)lcted  by  tho  hyons  AtlaH 
Co.,  Indianapolis,  Ind.  It  Is  built  for  preSHures  of  up  to  20O 
111.  per  sq.in.,  and  in  three  sizes — for  50-,  100-  and  150-cu.fl. 
piston  displacement.  The  arrangement,  shown  In  the  accom- 
panying section.   Is  very   simple   and   comiiact. 

The  engine  is  of  single-cyllndor  four-cycle  type.  By  US'* 
of  a  differential  piston  and  cylinder  only  one  piston  rod  is 
required.  The  air  Is  admitted  through  a  port  in  the  case 
and  a  registering  port  In  one  crank  disk;  it  is  first  compressed 
to  about  20  lb.  in  the  crank  case  and  flows  into  a  receiving 
passage  and  into  the  annular  space  of  the  second  cylinder. 
To  unload  the  compressor,  the  air-admission  valve  between 
the  crank  case  and  second  cylinder  is  held  orien  at  a  prede- 
termined pressure.  Most  of  the  working  parts  are  in  easy 
reach    and    plain    viiw    on    the    outside.       liy    disconnecting    th( 


VERTICAL,     DOUBLE-STAGE      GASOLINE-DRIVEN     AIR 
COMPRESSOR 

outside  pipe  and  removing  the  casing  bolts  the  top  of  the 
casing  may  be  swung  back  on  hinges,  exposing  crank,  crank 
disks,    piston   and   casing   interior. 

The  engine  is  hit-or-miss  governed.  While  the  standard 
engine  is  intended  for  gasoline,  it  can  be  adapted  to  kerosene 
or  any  gas.  To  secure  cold  water  around  the  compressor 
cylinder  and  warm  water  in  the  engine  jackets,  the  cooling- 
water  flow  is  from  compressor  to  engine.  The  three  sizes 
develop  9.  18  and  25  hp.;  the  shipping  weights  are  1,500,  2,900 
and   4,000   lb. 

*      *      * 

Insulating  and   Rust-Preventing  Paint 

Under  the  trade  name  "Rostnicht"  the  Billings-Chapin  Co., 
Cleveland,  Ohio,  is  making  an  insulating  and  anti-corrosion 
paint  for  steel.  This  paint  consists  of  zinc  chromate  and  inert 
pigments  (among  which  Portland  cement  is  commonly  sup- 
posed to  figure  largely)  carried  in  a  varnish  vehicle.  It  is 
claimed  to  be  impervious  to  water,  brine,  oil,  fumes  and  gases. 
It  is  furnished  in  seven  colors. 
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ImpFOvenimeinid  iim  Waslhimig'^oini 


By  J.  II.  Walter 


A  20-in.  electric  suction  dredge,  tlie  "ruyallup  No.  1," 
is  now  in  service  in  Wasliington,  engaged  in  removing 
3,000,000  en  .yd.  of  subaqueous  material.  This  work  is 
a  part  of  the  Inter-County  River  Improvement,  a  joint 
project  undertaken  by  King  and  Pierce  Counties,  Wash- 
ington, for  the  purpose  of  relieving  the  flood  damage 
of  the  White-Stuck  and  Piiyallup  Eivers.  Widening, 
deepening  and  straightening  the  channel  require  the 
removal  of  4,620,000  cu.yd.     A  contract  has  been  let 


Tiic  bottom  is  made  of  10xl2-in.  timbers,  all  40  ft. 
long.  The  longitudinal  bulkheads,  seven  in  number,  are 
of  10x1 8-in.  timbers,  iive  strakes  each ;  deck  beams  and 
stanchions  are  of  lOxlO-in. ;  the  crossbraces  arc  of  4x12- 
in. ;  and  the  deck  is  of  4x6-in.,  while  the  cross-bulkheads 
are  of  8xl8-in.  timbers.  The  hold  is  divided  into  10 
fairly  equal  water-tight  compartments.  A  9-ft.  9'")4-in. 
by  24-ft.  well  in  the  foi-ward  end  takes  the  ladder 
trunnions,  thus  minimizing  the  overliang  of  the  A-frame 


FIG.    1.    ELECTRIC    DREDGE    "PUTALLTTP   NO.    1,"    BUILT   FOR    KING    AND    FIERCE    ( OIXTIIOS,    W.ASHINGTOX 


!  for  straightening  8  mi.  of  tiic  clianncl  and  the  removal 
I  of  3,000,000  cu.yd.,  based  upon  tiie  counties'  furnishing 
j  a  20-in.  suction  dredge. 

1  The  dredge  was  designed  l)y  the  writer  for  the  counties 
j  and  built  under  contract,  at  a  cost  of  $70,000.     It  is  now 

being  operated  at  a  low  unit  price  for  yardage,  but 
i  carries  with  it  an  agreement  to  ])urchase  the  dredge  at 
i  75%  of  its  original  cost,  if  tlie  counties  so  elect,  at  the 

end  of  tlie  contract. 
;      This   dredge   is   electrically   driven,   but   has   a   steam 

auxiliary  on  the  line  shaft  of  the  winding  machinery. 
!  It  has  a  timber  hull  9  ft.  G  in.  by  40  ft.  by  115  ft,  in 

which  there  are  n  2.000  ft.  b.m.  of  lumber  and  over  27,000 

lb.  of  iron  and  steel.     The  dredge  draws  3  ft.   9  in., 

showing  a  displacement  of  about  500  tons. 


•Assistant     Engineer. 
:  Tacoma.  Wash. 


Inter-County     River     Improvement. 


sii])poi'ting  the  ladder  hanger.  The  main  deck  house 
provides  no  quarters  for  crew,  but  simply  houses  the 
machinery,  with  a  roomy  pilot  house  set  in  the  upper  half 
in  the  forward  end.  In  the  pilot  house  are  controls  for 
the  complete  operation  of  the  dredge,  with  the  exception 
of  the  priming  of  the  main  pump  and  the  operation  of 
the  bilge  i)ump. 

The  ladder  is  built  \^^  of  four  21-in.  100-lb.  I-beams, 
two  on  each  side,  with  heavy  cast-steel  strong-backs  and 
lattice  bracing.  It  is  50  ft.  long  from  the  center  of  the 
trunnions  to  the  back  ring  of  the  cutter  head  and  can 
be  operated  in  any  position  from  horizontal  to  vertical. 
The  cast-iron  suction  pipe,  20  in.  in  inside  diameter, 
jinsses  through  the  starboard  trunnion,  while  the  cutter 
drive  is  transmitted  through  a  countershaft  in  the  port 
trunnion.  Both  of  these  passages  through  the  tninnions 
have  good  and  sufficient  clearance  with  the  sides  of  the 
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Fir..     2.    TWENTY-INCH    PLTMPTNG    UNIT    OP    ELECTRIC  SUCTION   PREDCE 


tniiHuoiis.  Tlif  original  cutter  was  dcsi^iU'd  for  very 
soft  dig<i;ing,  was  8  ft.  in  diameter,  of  the  lielmct  type, 
1111(1  was  driven  by  a  100-lip.  (JOO-r.p.m.  reversible  and 
variai)li'-speed  motor.  By  making  the  bull-wheel  86  in. 
in  diameter  only  three  reductions  were  found  necessary 
to  obtain  tiie  jn'oper  speed  for  tlie  cutter. 

At  present  there  is  being  used  a  straight-blade  cutter, 
()  ft.  in  diameter,  which  was  found  advisable  on  encounter- 
ing some  very  hard  clay.  No  babbitt  is  used  in  the  two 
forward  bearings  on  the  cutter  shaft,  where  this  gets 
the  extreme  wear  from  the  sand  and  silt  stirred  up  by 
the  cutter.  But  in  its  stead  a  removable  cast-iron  bearing, 
in  two  halves,  is  inserted  in  the  pillow  block,  affording 
a  very  cheap  and  quick  renewal.  The  shortest  bend  of 
the  suction  pipe  has  a  5-ft.  1-in.  radius,  and  there  are 
only  three  bends  on  the  dredge  in  both  suction  and 
discharge  pipes. 

The  main  pump  is  of  the  "con\i)lute"  type,  as  designed 
and  built  by  the  Bucyrus  Co.,  of  South  Milwaukee.  It 
has  a  steel  shell  and  runner,  with  renewable  front  and 
back  liners  of  soft-steel  plate  and  a-  medium-steel  nose 
ring — also  renewable.  The  pump  is  direct  connected 
through  a  friction  relief  coupling,  of  the  same  company's 


liitcst  design,  to  ail  SOO-lip.  .■iC.O-r.ii.m.  variable-speed 
iiiiitor.  The  unit  as  a  whole  is  assembled  on  a  bed  7  ft. 
()  in.  by  2G  ft.,  built  up  of  siv  parallel  18-in.  I-beanis 
and  i/i;-in.  steel  plates  top  and  bottom.  There  are  enough 
intorcostals  in  this  bed  to  make  it  a  most  rigid  foundation, 
and  it  takes  its  seat  directly  on  the  five  center  longitudinal 
bulkheads. 

A  4-in.  steam  ejector  primes  the  pump  in  35  to  45  sec. 
The  back  flow  from  the  discharge  pipe  is  taken  care  of 
by  a  cast-steel  flap  valve. 

Four  of  the  units  of  the  winding  machineiy  have  inter- 
changeable pin-friction  clutches,  while  the  fifth  unit — 
the  ladder  hoist — has  a  band  friction.  All  five  are 
assembled  on  one  line  shaft  at  the  forward  end  of  the 
main  deck  house,  the  line  shaft  extending  to  outside 
gypsies.  This  line  shaft  is  driven  through  one  center 
shaft  by  a  75-hp.  600-r.p.m.  reversible  and  variable-speed 
motor.  In  addition  there  is  an  auxiliary  10xl2-in.  double 
steam  engine,  connected  to  the  line  shaft  with  a  jaw 
clutch.  The  controls  for  the  winding  machinery  are 
arranged  in  the  pilot  house  with  hand  levers  for  the 
friction  and  with  foot  levers  on  the  brake  bands.  This 
arrangement  gives  the  leverman  quicker  action  than  the 


ll'l      :;.    WINDING    MACHINERY    OF    ELECTRIC    SUCTION  DREDGE   "PUYALLII'   NO    1 
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hand  levers  on  tlie  brakes.  The  niacliinery  was  nianu- 
faetured  by  the  Washington  Iron  Works,  of  Seattle.  A 
view  of  tlie  winding  machinery  is  given  in  Fig.  3. 

Each  one  of  the  10  water-tight  coinparlnients  lias  a 
fi-in.  suction  and  a  gate  valve  governing  it,  from  a 
l^xY-xlZ-in.  duplex  steam  pump.  It  will  deliver  400  gal. 
per  niin.  and,  having  also  an  outboard  suction,  is  connected 
up  to  four  2y2-h\.  hydrants  for  fire  protection.  This  pump 
also  su|)plies  the  circulation  for  the  water  jackets  of  the 
thrust  bearings  and  stuliing-box  on  the  main  pump.  To 
supply  steam  for  this  duplex  ])ump  and  also  the  auxiliary 
engine  on  the  winding  nuichinery,  there  is  on  the  stern 
of  the  dredge  a  horizontal  boiler  having  582  sq.ft.  of 
effective  heating  surface.  The  necessary  steam  lines  are 
also  provided  for  portable  siphons  all  over  the  hull  and 
for  heat  in  the  pilot  house. 

Drum-type  controllers  were  used  for  the  two  smaller 
motors,  while  the  main  pump  motor  is  controlled  through 
a  master  control  and  contactor  panels.  The  resistance 
grids  are  housed  in  a  well-ventilated  addition  on  the  back 
of  the  pilot  house.  All  the  electrical  equipment  was 
made  by  the  (General  Electric  Co. 

In  addition  to  the  dredge  proper  there  were  furnished 
twelve  12x2 1-ft.  pontoons,  500  ft.  of  standard  pontoon 
pipe,  3,000  ft.  of  standard  levee  pipe,  gates,  elbows, 
sleeves,  etc.  There  was  supplied  also  a  4-ft.  6-in.  by 
26-ft.  by  48-ft.  derrick  scow.  On  this  scow  is  a  1014^x12- 
in.  three-drum  hoisting  engine  and  a  stif?-leg  derrick  with 
a  40-ft.  boom.  This  derrick  scow  was  designed  for 
general  use,  but  most  particularly  for  clearing  the  river 
of  snags  and  drift. 

Thic  DiiEDGE  Tested  Before  Service 

Before  delivering  the  dredge  to  the  contractor  for  oper- 
ation, a  thorough  test  run  was  made.  The  discharge  was 
extended  3,000  ft.  and  elevated  at  the  end  to  25  ft.  above 
the  surface  of  the  water  at  the  dredge.  The  velocities 
were  obtained  by  putting  6-in.  wooden  balls,  partly  loaded, 
into  the  suction  pipe  at  the  cutter  head  and  also  by 
emptying  gallon  jugs  of  potassium  permanganate.  In 
all,  18  of  these  trials  were  made,  with  fairly  good  results. 
The  vacuum,  pressure  and  power  consumptions  were  taken 
as  averages  over  a  period  of  19  hr.  of  steady  pumping. 
During  this  time  only  clear  water  was  pumped,  to  obt<iin 
more  uniform  readings  than  can  be  obtained  while  digging 
material. 

The  following  results  were  obtained: 

Average  pressure    =  4.'?  lb.  =     98.9  ft.  head 
Average  vacuum     =  19  lb.  —    21.5  ft.  head 


Total    pressure  =  120.4  ft.  head 

Velocity  as  measured    =    15.3   ft.   per  sec.     Therefore 

,,        ,     ,  15.3X2.18X02.5X120.4         ,^^.  ,^ 

the  output  was =  45().3  hi). 

o5U 

The    power    consumed    was    505.8    kw.-lir.    =    G78    hj). 

input.     The  cfhciency  of  the  unit  was  -,„''    =  07.3%. 

0  to 

The  efficiency  of  the  pumj)  proved  to  be  -^'"  =  75%,  the 

motor  efficiency  being  90%. 

Tweeden  &  Marsh,  of  Tacoma,  were  the  general  con- 
tractors for  the  construction  of  tJie  dredge.  Puyallup 
iDredging  Co.,  of  Seattle,  is  the  contractor  for  the  dredg- 
iing.    W.  J.  Roberts  is  chief  engineer  of  the  project. 


The  sulphate  of  zin('  treatment  for  concrete  walls  to  be 
afterward  painted  has  been  adopted  for  the  interior  wall 
finish  of  the  peniianent  hospital  building  at  the  Panama 
Canal.  The  report  of  Geo.  M.  Wells,  Resident  Engineer 
of  the  Building  Division,  describes  the.se  buildings  and 
their  interior  wall  finish  as  follows: 

A  great  deal  of  study  was  given  to  the  design  of  these 
buildings  in  an  effort  to  decide  upon  that  form  of  composite 
construction  that  would  Tnal<c  for  economy  and  yet  meet  all 
the  rigid  requirements  demanded  by  the  health  department 
as  regards  character  of  interior  and  exterior  finish.  It  was 
finally  decided  to  make  the  veranda  and  main-building  walls 
of  poured  reinforced  concrete,  while  the  floors  with  a  clear 
span  from  wall  to  wall  across  the  building  were  to  be  con- 
structed of  reinforced  concrete  overlaid  with  terrazzo  mosaic 
tile  or  some  composition  flooring  for  finish.  Intermediate 
walls  6  in.  or  over  in  thickness  are  also  to  be  built  in  rein- 
forced concrete.  M'aiis  less  than  G  in.  thick  are  to  be  laid 
up  of  hollow  cement  blocks  plastered  with  two-coat  cement 
and  sand  stucco  troweled  to  a  smooth  dead  surface.  The 
concrete  walls  are  to  be  rubbed  and  filled  to  a  similar  finish. 

The  health  department  demanded  that  walls  should  be 
both  smooth  and  of  sufficient  hardness  to  withstand  chipping 
at  corners,  cracking  or  denting,  and  further  that  the  treat- 
ment of  the  wall  finish  should  be  such  that  the  wall  could  be 
washed  with  antiseptic  solutions  if  necessary,  without  in  any 
way  injuring  the  finish. 

It  is  proposed  to  meet  these  requirements  with  the  cement 
walls  as  described,  treated  with  chemical  and  painted  with 
special  paints  as  follows:  The  walls  will  be  first  given  two 
coats  of  a  wash  of  sulphate  of  zinc,  mixed  with  equal  parts 
by  weight  of  zinc  and  water.  The  effect  of  this  wash  Is  to 
neutralize  or  destroy  the  alkalinity  of  the  hydrated  lime 
which  comes  to  the  surface  o^  the  concrete  wall  as  calcium 
hydroxide  and  changes  the  latter  into  a  mixture  of  calcium 
sulphate  and  zinc  oxide.  This  gives  a  surface  that  has  no 
leaching  effect  on  linseed  oil.  Two  coats  of  flat-finish  oil- 
mixed  paint  of  any  color  desired  will  then  be  applied.  On  this 
will  be  placed  as  a  final  finish  a  third  coat  of  enamel  wash- 
able wall  paint. 

It  can  be  shown  that  a  concrete  wall  treated  in  this  man- 
ner will  cost  far  less  per  square  than  the  usual  three-coat 
hard-finish  white  plaster  sized  and  tinted  to  the  color  de- 
sired. The  difference  in  cost  between  the  two  methods  is 
estimated  to  be  approximately  $12  per  100  sq.ft.  In  favor  of 
the  painted  wall  with  the  additional  advantage  gained  of  a 
harder  and  more  durable  surface. 

The  just  described  sulphate  of  zinc  treatment  for  con- 
crete walls  that  are  to  be  painted  was  discussed  by 
Charles  MacNichol  in  a  paper  read  at  the  annual  meet- 
ing of  the  American  Society  for  Testing  ]\laterials  in 
1!)10.  Mr.  .MacNichol  recommended  that  the  .solution 
of  zinc  sulphate  and  water  be  ai)plied  with  an  ordiiiary 
I)ristle  biush  after  the  cement  is  dry,  and  that  after  ap- 
])lication  48  to  72  hr.  be  allowed  for  the  wall  to  dry  be- 
fore applying  paint.  Mr.  MacNichol's  paper  also  con- 
tained a  statement  by  Dr.  Allertoii  F.  Cushman  describ- 
ing the  chemical  action  of  the  sulpliate  of  zinc  in  the 
same  manner  as  reported  by  Mr.  "Wells  and  expressing 
approval  of  the  treatment. 


Cost  of  Highway  Surveys — According  to  data  recently 
compiled  by  the  State  Engineer  of  Oklahoma,  W.  P.  Danford, 
the  cost  of  making  surveys  for  state  roads  has  varied  from 
$2.9.5  to  $33.33  per  mi.,  the  average  for  1,370  mi.  being  $10.05. 
The  work  was  done  by  county  engineers,  who  receive  $5  per 
day  and  expenses.  The  expenses  include  the  pay  of  two 
assistants  at  $2  per  day  and  transportation.  The  average  of 
40  counties  was  $10  i)er  mi.,  and  leaving  out  the  few  high 
ones,  the  average  cost  of  the  remaining  3S  counties  was  $6.70 
per  mi.  This  includes  both  alignment  and  level  lines  and 
the  drafting  of  a  plan  and  profile.  The  alignment  of  Oklahoma 
loads  is  not  difficult  to  suivey.  for  they  invariably  follow 
section  lines,  north  and  south  and  east  and  west.  The  county 
commissioners  are  reluctant  to  change  the  alignment  for  any 
other  reason  than  sheer  impassability,  and  this  constitutes 
one  of  the  state's  highway  improvement  problems. 
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Concrete  StrenfftlK  Not  Result 
of  Afffi^re^ate  StrengtK 

Mv  Thomas  IIkndkick* 

To  one  who  lius  had  ri'i'ourso  to  tlu:  litcraUirc  upon 
aggregates  in  concrtte  it  is  evident  that  (irst-iiand  inloi- 
niation  in  regard  lo  tin-  rehitivo  ellieieney  oi'  (iiU'erenL 
kinds  of  stdnc.  when  (■m|)iuycd  as  eoarse  aggregate,  is 
hu-king,  and  the  infornialion  tliat  can  he  I'oinid  is  not 
conchisive.  'I'hc  data  in  iiandhooks  are  hased  u|i(in  the; 
fact  tiiat  stones  langing  Ironi  very  hard  to  very  soft  will, 
when  introduced  into  cuncrcle  as  aggregate,  give  a  re- 
sultant that  varies  in  strength  directly  as  the  strength 
of  the  stones  themselves.  Sucii  a  conclusion  seems  to 
be  taken  for  granted.  Standard  texts,  moreover,  assume 
from  the  fact  that  exi)erinients  on  the  same  aggregate 
give  the  result  that  the  "densest  .stones  make  the  strongest 
concrete"  that  such  a  fact  is  true  for  all  stones,  altliough 
dilfering  in  kind.  From  other  (hila  on  tests  of  concrete 
made  from  traprock  alone  is  Ivascd 
the  conclusion  that  the  strenglli  of 
concrete  is  ])i'oportionate  to  the  shearing 
value  of  the  stone. 

In  this  article  are  given  the  re- 
sults of  experiments  ])erformed  at  the 
Cement  Testing  Laboratory  of  the 
Sheffield  Scientific  School,  of  Yale 
University,  showing  the  relative  elli- 
ciency  of  IG  kinds  of  broken  stone  and 
two  kinds  of  gra-vel  when  used  as  aggre- 
gate; and  from  these  results  the  im- 
portance which  should  he  placed  upon 
the  factor  of  adhesion  in  the  considera- 
tion of  a  stone  as  an  aggregate  is  devel- 
oped. 

An  elaborate  description  of  the  stone 
and  gravel   experimented  upon   is  out 
of    place    here,    but    a    brief    mention 
of  the  commercial  names  and  essential 
characteristics   is   of   value.      The  ma- 
terials   used    were    as    follows:    Five 
sandstones — Connecticut   brown,    Nova 
Scotia  drab,  Massachusetts  red,  ]\Iinne- 
sota  Kettle  River  pink  and  Ohio  gray; 
Vermont   marble ;    Indiana   limestone ; 
two    gravels — New    Haven    and    Long 
Island;  Hudson  Eiver  dolomite;  Hudson  River  dolomitic 
limestone;  four  granites — Fitzwilliams    (N.   H.),   Barre 
(Vt.),  Redstone    (N.  H.)  and  Stony  Creek  (Conn.)  ;  and 
New  Haven  traprock. 

Of  the  sandstones  the  most  easily  crushed  was  the 
Minnesota.  Its  grains  were  clean  and  granular,  as  com- 
pared with  the  earthy  texture  of  the  other  sandstones. 
Of  the  granites  Redstone  and  Stony  Creek  were  similar 


itself,  when  stiiick  witli  a  haiuiner,  to  a  sul)stance  tliat 
looked  like  salt.  Tiie  sca-wasiied  liard  Long  Island  gravel 
contrasted  with  the  clayey  impure  New  Haven  gravel. 

Actual  figures  for  crushing  strengtii  of  seven  of 
these  stones,  taken  from  Edwin  C.  Eckel's  book  on 
"iJuilding  Stones  and  Clays;  Their  Origin,  Characters 
and  Examination,"  an;  as  I'dIIows:  Strengtii  in  pounds 
per  scpiare  incli,  IJarrc  (Vt.)  granite,  \7,IH2;  New  Haven 
trap,  !),r)()0;  Connecticut  brown  standstone,  ll,(i!Hi; 
Massachusetts  .sandstone,  11,517;  Indiana  limestone, 
5,(i;55;  and  Vermont  marble,  8,070.  These  figures  show 
the  relative  strength  of  the  raw  stone,  a  general  knowl- 
edge of  which  is  all  that  is  essential  to  the  present  purpose. 

It  may  he  mentioned,  however,  that  tests  of  stone  in 
the  raw  show  considerable  dill'erence  from  tests  of  the 
stone  as  it  is  used  in  the  aggregate.  Here  it  is  used 
not  in  a  solid  mass,  l)ut  in  small  ])articles,  the  natural 
eenienlitious  inaleiial  having  been  replaced  by  the  matrix 
used  ;  and  tests  of  raw  stone  cannot  be  taken  as  an  index 
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P=  Hudson  River  Dolomi+e 
Q=  Indiana  Limes+one 
R'Fi+z.  N.  H.  6rani+e 
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COMPARATIVE    COMPRESSIVE    STRENGTHS   OP   CONCRETE   WITH   CERTAIN 
AGGREGATES   AND  OTTAWA  AND  BUILDING   SANDS 

of  the  way  in  which  a  particular  stone  will  act  as  an 
aggregate. 

By  making  comjDression  tests  on  cylinders  (size  4x8 
in.)  of  concrete,  proportioned  1  :  2 : 4  by  volume  reduced 
to  weight,  the  aggregate  alone  being  varied,  a  compara- 
tive value  of  the  different  stones  as  aggregate  was  deter- 
mined.   The  stones  were  made  of  the  same  size  by  passing 


through  a  1-in.  and  retaining  on  a  %-in.  sieve.  To 
in  reddish  color  and  in  resisting  crushing,  and  Barre  secure  uniformity,  the  same  kind  of  sand  and  cement 
resembled    Fitzwilliams    in    its    physical    characteristics,      was  used  throughout,  two  series  being  used — building- 


Indiana  limestone  in  texture  was  something  like  Ohio 
gray  sandstone,  its  cementitious  material  being  of  a 
somewhat  earthy  substance.  The  grains  of  East  Haven 
gravel  stone  were  sharp  and  glass-like.  The  trap- 
rock, dolomite,  dolomitic  limestone  and  bluestone  were 
of  such  structure  that  it  was  necessary  to  employ  the  usual 
acid  test  to  tell  them  apart.     Vermont  marble  reduced 


*43  Iden  Ave.,  Pelhatn  Manor,  N.  Y. 


sand  and  Ottawa  sand  series.  Standard  methods  of 
mixing  and  proportioning  were  employed.  The  compar- 
ison is  based  upon  tests  of  7,  28  and  90  days,  for  which 
curves  are  shown  herewith. 

The  results  obtained  are  given  both  in  actual  breaking 
strength  and  in  pounds  per  square  inch.  Generally  speak- 
ing, the  tests  of  28  and  90  days  emphasize  the  results 
of  7  days.     Tests  for  the  Ottawa  sand  series  run  high 
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where  tests  for  the  same  stones  in  the  building  sand  series 
run  low.  Special  attention  sliould  ho  given  to  the  curves 
of  Minnesota  sandstone  in  the  building-sand  series  and 
to  Indiana  limestone  in  tlie  (Jttawa  sand  series,  also  to 
that  of  the  matrix  control  in  both  series.  The  Minne- 
sota sandstone  and  the  Indiana  limestone  were  the  two 
softest  stones  used ;  yet  the  testing  values  are  higher  in 
the  case  of  the  Minnesota  and  about  as  high  in  the 
case  of  the  Indiana  for  their  respective  series.  The  matrix 
control  maintains  throughout  comparatively  high  results. 

What  the  Experiments  Show 

From  the  outcome  of  the  tests  it  cannot  be  asserted 
that  shearing  strength  is  the  criterion  of  the  fitness  of 
an  aggregate  to  give  strong  concrete.  The  other  forces 
resisting  compression— the  shearing  strength  of  the 
matrix  and  the  interlocking  factor,  adhesion — must  be 
considered  with  it,  the  throe  forming  a  unit  of  resistance. 
The  difference  of  breaking  values  for  similar  stones  in 
the  two  series  is  explained  not  by  the  effect  of  changing 
the  shearing  strength  of  the  aggregate,  but  by  the  change 
in  the  factor  of  adhesion  when  a  new  aggregate  is  intro- 
duced. In  the  building-sand  series  the  nuitrix,  in  the 
ease  of  the  Minnesota  sandstone,  has  a  greater  adhesive 
force  (by  reason  of  the  superior  testing  values)  than  it 
has  in  the  case  of  the  other  stones,  because  with  this 
stone  as  aggregate  the  matrix  makes  an  entirely  homo- 
geneous mass,  or  a  more  nearly  monolithic  structure; 
and  similarly  in  the  case  of  the  Indiana  limestone  in 
the  Ottawa  sand  series  the  comparatively  liigh  testing 
value  is  due  to  adhesion  of  the  matrix  and  aggregate. 
In  selecting  these  two  examples,  moreover,  the  excep- 
tions are  not  taken,  because  of  the  four  granites  used. 
Stony  Creek  and  Redstone,  nearly  equally  strong  in  re- 
sisting shear  when  raw,  failed  to  show  the  same  compara- 
tive results  when  iised  as  aggregate ;  and  in  the  same  way 
Barre  granite  exceeded  the  Fitzwilliams  granite  when 
used  in  the  concrete,  although  practically  equal  in  shear- 
ing strength  in  the  raw  stone. 

It  is  maintained  by  some  that  it  does  not  make  any 

difference  what  stone  is  used  as  aggregate,  so  long  as  its 

shearing  strength  is  far  in  excess  of  that  which  the  matrix 

will  stand;  that  the  matrix  will  fail  anyway;  and  that  if 

the   adhesion   is   strong   enough,   the   ultimate    strength 

j  of  the  concrete  will   approach,   but  in  no  case   can   it 

exceed,  the  value  of  the  shearing  strength  of  the  stone. 

'  Yet   the   specimens   of   pure   matrix    failed    at   a    value 

j  far  in  excess  of  the  value  for  which  specimens  of  granite 

!  aggregate   fail — a   fact   whicli   nullifies   the   theory   that 

I  the    strengtli    of    the    matrix    determines    the    ultimate 

I  strength  of  the  concrete  and  which  not  only  emphasizes 

,  the  importance  of  adhesion,  but  seeks  for  its  very  explana- 

'  tion  in  the  power  (high  or  low)  of  the  matrix  to  interlock 

with  tlie  aggregate,  whether  the  latter  is  granite,  trap, 

,  sandstone  or  limestone. 

Compression  Depends  on  Adhesion 

It  is  hard  to  see  any  explanation  for  those  results  other 
;than  the  high  variations  of  the  adhesion  of  matrix  and 
[aggregate.  One  stone,  with  building-sand  matrix,  gives 
i concrete  of  greater  strength  because  of  adhesion;  another 
I  stone,  with  Ottawa  sand  matrix,  gives  greater  strength  for 
jthat  series  for  the  same  reason.  Adhesion,  in  turn,  de- 
ipends  upon  the  substance  contained  in  the  stone.  Minne- 
isota  sandstone  is  composed  of  clean  and  granular  grains, 


giving  as  nc^arly  as  possible  perfect  adhesion  with  building- 
sand  matrix;  but  as  far  as  its  strength  alone  is  concerned, 
it  pulverizes  when  pressed  between  the  thumb  and  fore- 
finger. As  in  the  case  of  a  l)ridge-pier  support  that  is 
made  to  rest  upon  a  bed  of  sand,  providing  there  can  be 
no  leakage  of  sand,  so,  too,  the  loose  grains  of  i\Iinnesota 
sandstone  can  be  made  to  withstaiul  a  greater  load  than 
a  hard  granite,  providing  the  adliesion  is  such  that  there 
is  no  leakage  of  the  minutest  grain.  The  moment  the 
bond  breaks  there  is  a  snap  like  a  broken  stick,  the  speci- 
men failing  comijletely ;  but  when  the  bond  of  adhesion 
does  not  break  until  high  testing  values  are  reached, 
as  the  experiments  show,  there  is  no  leakage  until  those 
points  are  readied,  and  the  concrete  is  capable  of  with- 
standing a  great  pressure. 

Hence  it  is  believed  that  tlie  saying,  '"The  stronger  the 
aggregate,  the  stronger  the  concrete,"  is  true  in  only  a 
limited  sense;  and  that  these  experiments  establish  the 
fact  that  in  many  cases,  stones,  which  were  considered 
unlit  for  concrete,  can  be  used  to  produce  a  better  grade 
of  concrete  than  a  more  expensive  imported  stone  will 
make. 

m 


Tlie  city  engineer  of  a  large  city  in  the  far  West  sends 
a  report  submitted  by  one  of  his  assistants  who  was  dele- 
gated to  inspect  the  outfit  used  by  a  well-known  powder 
company  in  handling  explosives  at  its  property  on  the 
waterfront.  The  following  is  a  condensation  of  the  report, 
names  and  location  being  omitted : 

As  per  your  request,  I  have  examined  the  hoisting  appar- 
atus used  by  the  Powder  Co.   in   hoisting  powder  from 

biirges  to  the  wharf  at  its  docks  and  fully  concur  with  Captain 

,  of  the  Harbor  Patrol,  that  it  is  unsafe  and  may  at  any 

time  cause  the  explosion  of  an  entire  barge  of  powder. 

During  the  four  years  I  was  United  States  Deputy  Mineral 
Surveyor  for  Colorado  I  had  the  pleasure  of  examining  many 
hoisting  plants,  but  cannot  recall  having  seen  any  quite  as 
crude  as  the  one  in  question. 

The  engine  is  a  2'/i-hp.  gasoline  engine,  which  exhausts 
directly  to  the  engine  room  and  within  4  ft.  of  the  gasoline- 
supply  tank,  which  is  a  large  tin  can  entirely  inclosed  by  the 
surrounding  atmosphere.  Should  the  engine  fail  to  operate 
at  a  time  when  a  load  of  powder  is,  raised  22  ft.,  there  is  no 
adequate  means  to  prevent  its  falling  back  upon  the  powder- 
laden  barge,  in  which  event,  should  it  explode,  the  laborers 
would  all  be  subject  to  being  docked  for  the  time  spent  In 
midair  and  actually  off  the  job. 

At  the  outer  end  of  the  derrick  stands  a  12xl2-in.  post, 
held  a  little  more  than  vertical  by  means  of  timljers,  ropes, 
pins,  spikes  and  laborers.  This  post  is  so  ingeniously  arranged 
as  to  turn  on  a  bottom  pivot  l)y  the  aid  of  man,  thus  allowing 
the  load,  when  raised  above  the  dock  floor,  to  be  swung  in  and 
loweied  unsafely  to  place.  The  boom — or  perhaps  I  should 
say  boomerang,  for  it  always  returns  to  the  low  side  without 
assistance — is  a  beautiful  specimen  of  second-growth  fir  and 
speaks  volumes  for  the  age  to  which  such  timber  can  be  used. 
It  projects  al)0ut  1-  ft.  at  an  angle  of  from  SO  to  100°  and  is 
eiiuipped  at  its  outer  end  with  three  pulleys,  two  defunct  and 
one  less  so.  This  boomerang  is  held  by  a  cable  fastened  to  the 
top  of  the  center  post,  which  cable  is  still  in  a  good  state 
of  preservation.  The  %-in-  hoisting  line,  however,  shows 
signs  of  antiquity  .and  is  supplied  with  a  cheap  hook  to  which 
it  holds  mainly  by  force  of  habit.  From  this  hook  is  swung 
the  platform  cage,  also  evidently  of  domestic  design,  swung 
by  two  lopes  fastened  to  the  wooden  cage  by  fence  staples 
and  crooked  nails.  On  these  platforms,  I  am  told — for  I  had 
no  desire  to  see — the  men  raise  eight  50-lb.  cans  of  powd'^r 
to  each  load. 

This  infernal  machine  is  located  about  300  ft.  from  one  of 
the  stone  piers  of  the  railroad  bridge  which  spans  the  river 
at  that  point,  and  only  a  few  miles  from  our  own  City  Hall. 
I  heartily  recommend  that  it  be  close,!  to  future  operations,  or 
that  some  inspector,  whose  salary  is  more  commensurate  with 
the  risk  than  your  humble  servant's,   be  placed  in  charge. 
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Tho  ('(mstruction  of  tlio  Colninhia  Uivcr  TTi-rlnrav  alon^' 
till'  soutli  Imiiks  of  tho  Ci)luml)ia  Kivor  in  Oirfjoii  is 
olTorinj;  many  op]iortuiiitios  for  novel  cnpincoring  struc- 
tures, ^lany  concrete  bridjres  and  viaducts  of  unusual 
desijrii  liave  already  been  built;  a  number  of  tbeni  were 
described  in  Eiujineering  News  of  Dec.  10,  1!)11,  and 
Jan.  II,  1915. 

In  llood  Eiver  County,  5  mi.  west  of  ITood  Kiver 
City,  a  barrier  was  encountered  in  the  form  of  a  solid 
rociv  olit!  risinsi  abrui)tly  from  the  river  to  a  height  of 
nearly  500  ft.  llere  a  bench,  or  saddle,  a  few  hundred  feet 
wide  occurs,  and  the  ledge  ((mtinues  to  a  height  of  2,000 
ft.  or  more.  This  rocky  ledge  is  known  locally  as  Storm 
Cliff  and  also  as  Mitchell's  Point. 

An  old  county  road  existed  for  many  years  over 
Mitchell's  Point.  It  was  narrow  and  very  steep,  having 
in  one  place  a  2'^%  grade  400  ft.  long.  In  191,3-11  when 
the  location  surveys  of  the  Columbia  Highway  were  made 
under  the  direction  of  the  writer,  a  bigiiway  tunnel  was 
planned  through  Storm  Cliff.  Its  length  was  to  be  100 
ft.  The  solid  basaltic  rock  cliff  seemed  to  offer  an  excel- 
lent opportunity  to  reproduce  in  America  tlie  Swiss 
Axenstrasse,  but  on  a  grander  scale.  Comparative  esti- 
mates sliowed  thiit  a   liigliway  around   tlie   face  of  the 


'Ucfcntly  Stall-  lUshwiiy  Ent;iii''tT  of  OroKon,  rortland,  Ore. 


PIG.   2.    VIEW   FROM  WINDOW   OF  TUNNEL.   LOOKINO 
OUT  ON  COLUMBIA  RIVEIi 

cliff,  with  a  400-ft.  tunnel  and  a  200-ft.  concrete-viaduct 
approach,  would  cost  less  to  build  tlian  a  road  over  tiie 
bench,  or  saddle.  Tlie  latter  route  \vas  a  mile  longer  on 
account  of  the  additional  rise  and  the  5%  maximum 
J^rade. 

In  July,  1914,  the  State  TTighway  Commission  prom- 
ised the  citizens  of  ITood  Eiver  County  that  the  state 
would  expend  $50,000  on  the  MitchelFs  Point  section  of 
the  Columbia  Iligliway  if  the  county  w(mld  vote  a  bond 
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FIG.   3.     TOPOGRAPHIC  PLAN  OF  COLUMBIA   RIVER   HIGHWAY,    HOOD    RIVER    COUNTY.    SHOWING 

STORM  CLIFF  TUNNEL 


issue  of  $75,000,  the  proceeds  of  wliich  were  to  be  iised 
in  makinir  the  highway  passable  to  the  City  of  Hood 
River.  The  bond  issue  was  carried  on  July  15,  1914, 
by  a  vote  of  1,502  to  425. 

On  Mar.  22,  1915,  a  contract  was  entered  into  by  the 
State  Highway  Conmiission  with  the  Standi fer-Clarkston 
Co.,  of  Portland,  Ore.,  to  build  this  ;},000-rt.  stretch  of 
the  Columbia  Highway  around  Mitchell's  Point. 

The  accompanying  map  shows  the  topography  of  the 
country,  and  the  road  as  constructed.  During  construc- 
tion it  was  found  necessary  to  make  the  concrete  viaduct 
208  ft.  long  and  the  tunnel  proper  only  390  ft.  in  length. 

TABLE  I.     FINAL  ESTIMATE  OF  THE  CONTRACTOR 

4.88  acres  clearing  @  890 

82  sq.rd.  grubbing  @  $2 

4.284  cu.vd   cartii  excavation,  hauled  0  to  300  ft.,  ®  24c 

3,734  cu.yd.  earth  excavation,  hr.uled  30  to  LOOO  ft.,  @  27Je 

2,.394  cu.yd.  hardpan  excavation,  @  45c 

1,362  cu.yd.  loose-rock  excavation,  (aj  47c 

7,731  cu.yd.  shdl-rock  excavation,  («'•  30c 

s,898  cu.yd.  scli  i-rock  excavation,  hauled  0  to  300  ft.,  @  77Jc 

7,057  cu.yd.  solid-rock  excavation,  hauled  300  to  1,000  ft.,  ®  81c. 

160.25  cu.yd.  rubble  masonry,  (a»  SIO 

339.88  cu.yd.  Class  "A"  concrete*,  («j  Slo 

45.1  cu.yd.  Class  "C"  concretet,  @  $9 

48,669  lb.  reinforcing  steel,  (a)  3Jc 

409  liii.ft.  concrete  railing,  @  81.50 

74  lin.ft.,  12-in.  concrete  pipe,  in  place,  @  $1.50 

390  lin.ft.  tunnel  excavation,  @  $33 

30.6  lin.ft.  tunnel-window  excavation,  ®  $30 

119.2  cu.yd.  solid-rock  overbreak,  @  83 

Extras,  force  account 


8437 

40 

lf>4 

(U) 

1,028 

1() 

1,026 

S.") 

1,077 

30 

640 

14 

2,319 

30 

6,973 

4.> 

5,716 

1/ 

1,602 

M 

5,098 

20 

405 

90 

1,703 

41 

613 

M 

111 

00 

12,870 

00 

918 

(H) 

357 

60 

1,415 

08 

Total $44,477,96 

*  Class  "A"  concrete  consists  ot  1  :  2  :  4  mix.    t  Class  "C"  concrete  consists 
of  1  :  3  :  6  mix. 

TABLE  2.     COST  OF  THE  TUNNEL  PROPER* 

390  lin.ft.  tunnel  excavation,  @  $33 $12,870.00 

30.6  lin.ft.  tunnel-window  excavation,  (a,  $30 918.00 

U9.2  cu.yd.  solid-rock  overbreak,  @  83 356  (10 

'.'0.79  cu.yd.  rubble  masonry  ia  railways,  @  $10 207  90 

5  74  cu.yd.  Class  "A"  concr;te,  @  $15.99 86.  10 

Force  accou;it,  cementing  cracks  over  port;. Is 33  23 

Total $14,472 .  S3 

I/CDgth  of  tunnel,  ft 390 

Cost  per  lin.ft $37   10 

*  The  cost  of  the  tunnel  proper  includes  windows,  concrete  railings,  and  a  trail 
rem  one  window  to  a  point  on  the  face  of  the  cliff,  overlooking  the  outside  of  the 

tunnel. 

TABLE  3.     COST  OF  THE  CONCRETE  VIADUCT 

300cu.yd.  Class  ".\"  concrete,  @  $15 $4,. 300  00 

J5.1  cu.yd.  Class  "C"  ron.rtt'  ,  f(.  S9 " 

!09  lin.ft.  concreti-  rail.  C"   ,S1.50 

4^,400  lb.  rcinfiirci.g  steel,  (o   3Jc 

355  cu.yd.  shell-rock  excavation,  Qa  30.' 

Force  account,  covering  extra  excavations  for  foundations  for  col- 
umns, and  placing  an  expansion  joint  in  the  vir.duct. 

Total..  

I/!ngtb  of  viaduct,  ft ■ 

Cost  per  lin.ft 


405  00 

613  .50 

1,694  00 

106  50 

1,230.38 

SH.550 ,  28 

20,S 

$41  10 

The  tunnel  .section  is  18  ft.  wide  with  vertical  sides 
10  rt.  high.  The  heading  is  semicircular,  having  a 
radius  of  9  ft.  As  originally  planned,  there  were  to  be 
seven  windows,  but  during  construction  it  was  found 
best  to  relocate  them  at  certain  places,  and  only  five  were 


cut  througii  to  the  face  of  the  cliff.     The  windows  are 
approximately  20  ft.  wide  and  19  ft.  high. 

The  specifications  provided  for  a  bonus  to  the  contractor 
for  careful  work.  It  was  provided  that  payment  should 
be  made  at  so  much  per  lineal  foot  for  the  neat  tunnel 
cross-section.  The  contractor  was  allowed  to  make  the 
tunnel  at  any  point  5%  by  area  less  than  the  neat  cross- 
section  and  receive  payment  for  the  full  cross-section. 
He  was  also  permitted  to  make  the  tunnel  at  any  cross- 
section  larger  by  10%,  and  the  payment  made  at  the 
overbreak  was  at  the  same  rate  of  $3  per  cu.yd.  If, 
however,  the  tunnel  cross-section  at  any  point  was  made 
larger  in  area  than  10%  in  excess  of  the  neat  cross- 
section,  no  jiayment  was  made  for  the  overhrcak,  and 
the  contractor  received  only  the  amount  of  his  bid  per 
lineal  foot  for  tunnel  excavation.     In  all  cases  measure- 
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niciils  were  ni;tili'  fur  tln'  ivi  timuular  purtinn  of  llic 
liimicl  (■[•(iss-scctiini  froiu  lln'  M'ii:i;il  median  liiii'  Mini  fur 
lln'    tlinili'l    llfllilillJJ    I'nuil    till'   iriilcr   nf    llir   sclillrli(  Ir. 

No  lineal  (limeiisioiis  were  |Miiiiitlei|  less  tliiiii  h'/v 
nor  {greater  than  I0'/|  o\er  llie  (liiiieii>iiins  nMiiiircd  for 
tlio  neat  cross-si'ction.  The  exeaxation  n\'  (he  windows 
was  made  under  similar  speei Heat  ions. 

Fortunately  the  eontniet  was  awarded  to  a  very  f(oo(l 
tirni  oi'  contractors,  who  took  a  fireat  ileal  of  pridc'  in 
the  work,  with  the  result  that  a  joh  with  an  excellent 
llnisli  was  ohtained.  Work  was  he^un  Mar.  ;n,  1915, 
the  road  was  opened  Sept.  (1,  I!) IT),  and  work  was  com- 
pleted Nov.   10.   I !)].■). 

The  coiitractor's  liiial  estiitiiile.  the  cost  of  the  tunnel 
jiroper  and  the  cost  oi'  the  concrete  \iailnc1  are  ^iveii 
in   the  acconipanyiiiu   tables. 

'I'lie  cost  (,r  the  portals,  hciii.i;-  work  similar  to  solid- 
rock  excavation,  was  paid  for  as  such  and  has  not  been 
included  in  tiu'  tunnel  cost.  The  west  p(U-tnl,  lU!Xt  to 
the  \iadnct.  cost  $  1  "I T). I .">.  and  the  east  portal  cost 
$;!.!)(i!l.!iS. 

The  \iew  fnun  tlie  tunnel  windows,  lookiu.y-  down  u])on 
the  tracks  of  tlio  ()re<;-on  &  Washiniiton  Kailroad  and 
Navigation  Co.  and  out  over  the  Cohimbia  River  into  the 
State  of  Washington,  is  superb. 

This  project  was  planned,  surveys  made,  estimates  pre- 
pared and  the  contract  let  under  the  direct  supervision 
of  the  writer,  while  State  Highway  Engineer  of  Oregon. 
It  has  been  completed  under  the  administration  of  the 
present  Iliglnvay  Engineer,  E.  I.  Cantine.  J.  A.  Elliott 
was  locating  engineer,  had  charge  of  the  preparation  of 
the  estimates  and  w^as  district  engineer  in  charge  of  con- 
struction of  the  project  to  completion. 


The  strengthening  of  tlic  Illinois  Central  R.R.  bridge 
over  the  Ohio  River  at  Cairo,  111.,  is  an  interesting  illus- 
tration of  the  possibility  of  adapting  an  old  bridge  to 
carry  a  loading  mucli  heavier  than  that  for  which  it  was 
designed.  The  Cairo  bridge  was  built  in  1887-88,  the 
designer  and  consulting  engineer  being  the  late  George 
S.  Morison. 

The  trusses  were  proportioned  to  carry  a  moving  load 
of  3,000  lb.  per  lin.ft. ;  but  in  calculating  the  effects  of 
a  moving  load,  the  part  of  any  strain  in  excess  of  that 
which  w^ould  have  been  produced  by  a  uniform  load  of 
equal  amount  was  taken  on  a  basis  of  5,000  lb.  per  ft. 
The  top  lateral  system  was  proportioned  to  resist  a  wind 
pres.sure  of  300  lb.  per  lin.ft.,  and  the  bottom  lateral 
system  500  lb.  per  lin.ft.  The  floor  system  was  designed 
for  a  uniform  load  of  6,000  lb.  per  lin.ft.  The  compres- 
sive strain  in  the  top  chord  was  limited  to  14,000  lb.  per 
sq.in.  of  balanced  section.  The  tensile  strain  in  the  bot- 
tom chord  was  limited  to  13,000  lb.  per  sq.in.,  and  that 
in  the  web  members  was  kept  somewhat  lower  (Engineer- 
ing News,  Feb.  7,  1891,  and  Jan.  11,  1906). 

The  bridge  consists  of  34  spans — 2  through  spans  of 
518  ft.  with  double-intersection  trusses,  7  similar  spans 
of  400  ft.,  3  deck  spans  of  249  ft.,  21  of  150  ft.  and  1 
of  106  ft.  All  are  of  the  Pratt  type.  The  weight  of  the 
spans  is  1,032  tons  for  each  518-ft.  span,  567  tons  for 
the  400-ft.,  235  tons  for  the  249-ft.  and  100  tons  for  the 
150-ft.  spans.     The  total  length  at  present  is  3,882  ft- 


for  the  lni,|-v  pro|)i'r,  and  20,161  ft.  inclusive  of  the 
approaclies  (steel  s|)ans  and  earth  einhankmeiits).  'I'he 
rail  level  is  I  10  ft.  above  low  (or  Tif)  ft.  above  high)  water, 
'i'lic  substructure  consists  of  stone  ami  concrete!  pierH, 
(be  foundations  for  which  wen;  put   iluww   by  the  ])neu- 

/S  fbne/s  ■S>  Z6-8"'400-o" 


Plan    of    Floor   Sys+em 


X 


/New  Sdg  SMngrers-. 
^      OMSfrinqers      y 


F/oorbecrm  8' 


New 


'■CLafBofhm  Chore/     ^■. 


Section  be+w,  Floorbeams 


•Beam 


'■C.L  of  Bottom  Chord 
Half  Section  a+  Panel  Poirrts 


FIG.    1.     REINFORCKMENT   OF   TRU.SSE.S   AND   FLOOR   SYS- 
TEM IN  THE   40n-FT.   SPANS  OF   THE  CAIRO  BRIDGE 

matic  process.  The  caissons  were  sunk  to  a  depth  of  75 
ft.  below  low  water,  in  a  formation  of  sand  and  gravel. 
No  alterations  were  necessary  in  connection  with  the 
strengthening  of  the  superstructure. 

.\lterations  to  ttie  Caiko  Bridge 

The  bridge  originally  had  long  approaches  of  steel 
deck-truss  spans  on  both  sides  of  the  river.  Owing  to 
the  heavy  traffic  and  the  double-tracking  of  the  line  on 
each  side,  it  was  proposed  in  1903  to  double-track  the 
approaches  and  also  to  build  a  new  double-track  super- 
structure across  the  river.  The  reconstruction  could  have 
been  carried  out  by  extending  the  piers  or  by  capping 
them  with  bearing  girders  of  sufficient  length  to  carry  the 
new  bridge  seats.  This  work  was  not  done,  except  that 
the  steel  spans  of  the  Illinois  approach  were  replaced 
by  a  double-track  embankment,  leaving  only  a  52-ft. 
girder  span  and  two  249-ft.  truss  spans  between  the  fill 
and  the  518-ft.  channel  spans. 

Apart  from  the  increase  in  traffic  capacity  it  was  nec- 
essary to  provide  greater  strength  in  the  bridge,  to  accom- 
modate the  weight  of  modern  locomotives  and  trains. 
This  work  was  carried  out  during  1914  and  1915.  It. 
was  done  with  company  forces,  using  the  regular  equip- 
ment of  the  bridge  gangs.  Owing  to  the  great  length 
of  the  structure,  the  work  was  spread  out  to  a  consid- 
erable extent,  and  four  air-compressor  plants  were  in  use 
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for  the  rivetiiifj'.     All  work  was  (lone  between  trains,  and 
there  was  very  little  interruption  to  traffic. 

The  bridf>e  as  now  strengthened  provides  for  a  live- 
load  of  one  230-ton  2-8-3  locomotive  followed  by  80-ton 
loaded  cars  (55  tons'  load  per  car).  The  design  and 
execution  of  the  reinforcement  were  under  the  direction 
of  A.  S.  Baldwin,  Chief  Engineer,  Illinois  Central  R.U., 
and  F.  L.  Tiiompson,  Assistant   Chief  Engineer. 

ST]tENGTTIEXING   THE   TliUSS   Sl'ANS 

The  trusses  of  the  through  spans  were  strengthened  by 
(lie  addition  of  counters  consisting  of  square  bars  2x2  in. 
Each  bar  was  attached  to  the  ])in  at  the  the  lower  cliord, 
and  at  the  centei-  of  the  post  by  means  of  U-shaped  bars 
with  clevises.  At  the  top  chord  the  connection  was  a  stiff 
bracket  riveted  to  the  under  side  of  the  chord  and  the 
face  of  the  post,  the  counter  being  attached  to  this  bracket 
l)y  means  of  a  clevis  and  pin.  This  arrangement  is  shown 
in  Figs.  1  and  2. 

The  floor  system  of  the  250-ft.  deck  s]tans  and  of  tlie 
longer  through  spans  was  reinforced  by  placing  additional 
stringers  outside  of  the  original  track  stringers.  At  the 
quarter  points  of  each  panel,  transverse  needle  l)eams 
beneath  the  floor  were  suspended  from  the  new  stringers. 
These  beams  had  shoes  beneath  the  old  stringers,  and  by 
means  of  wedges  the  latter  stringers  were  brought  to  a 
bearing  on  the  shoes.  In  this  way  the  effective  length, 
or  span,  of  the  old  stringers  was  reduced. 

In  tlie  518-ft.  spans  the  new  stringers  arc  30i/2-iii- 
plate  girders  30  ft.  3%  in.  long.  The  web  plate  is  30x 
%-in.,  and  the  flange  angles  are  6x3i/2X%  in.  On  ac- 
count of  the  hangers  for  the  needle  beams  the  bottom 
inner  flange  angle  is  omitted  and  a  bar  6x1/^  in.  is  used 
in  its  place  (Fig.  2).  The  needle  beams  for  these  spans 
are  20-in.  60-lb.  I-beams. 

It  was  desired  to  have  the  new  striiigers  of  uniform 
length,  so  far  as  jjossible,  in  order  to  permit  of  their 
easier  erection,  and  also  to  meet  the  variation  in  distance 


between  the  faces  of  the  floor  Ijeains,  filler  plates  of  differ- 
ent thicknesses  were  supplied,  to  be  placed  between  the 
ends  of  tlie  stringers  and  the  webs  of  the  floor  beams. 

The  150-ft.  and  lOG-ft.  deck  spans  were  reinforced  by 
adding  a  pair  of  21-in.  I-bearns  beneath  each  track  string- 
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Splice  Conver+ing  Adjus+able  Ccuni^rBar 
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FIG.   2.    DETAILS   OP   BRIDGE   REINFORCEMENT 


FIG.  3.     REINFORCEMENT  OF  l.')0-FT.  SPANS  AND  METHOD 
OP   EQUALIZING   STRESSES   IN   HANGER   BARS 

er,  the  latter  resting  on  7xlfi-in.  wooden  blocks  28  in. 
long,  which  were  laid  across  the  I-beams  at  the  third 
points  of  each  panel.  The  light  top  lateral  rods,  which 
had  been  kept  in  adjustment  with  considerable  difficulty 
were  replaced  by  rods  of  heavier  section.  Sway  bracing 
was  added  in  the  vertical  plane  of  the  truss  posts.  The 
deck  stringers  and  bracing  are  shown  in  Fig.  3. 

All  adjustable  members  of  all  the  s])ans  had  been  pro- 
vided with  closed  sleeve  nuts.  As  the  threads  in  many 
of  these  nuts  were  in  bad  condition,  it  appeared  that  it 
would  be  impossible  to  maintain  proper  adjustment  and 
that  a  dangerous  condition  might  result.  A  detail  was 
devised  therefore  whereby  the  sleeve  nuts  were  adjusted 
and  a  rigid  splice  connection  then  placed  over  them, 
thus  converting  the  member  from  an  adjustable  to  a 
rigid  member.     This  construction   is  shown   in   Fig.   2. 

In  many  of  the  vertical  hangers  consisting  of  two  bars 
it  was  found  that  the  adjustment  in  the  bars  was  not 
uniform.  To  correct  this  defect,  a  clamp  was  a])plied 
consisting  of  two  flat  bars  coimcctcd  by  bolts  ( Eigs.  2 
and  3).  This  method  proved  to  be  a  very  effective  way 
of  equalizing  the  adjustment  in  the  two  bars. 

Field  ineasurements  were  taken  in  all  cases,  and  no 
trouble  was  experienced  in  fitting  the  parts  in  place. 


Tlic  CliirnKO  itniltviiy-Tcriniiinl  I'rohlein  is  nRnin  to  be 
taken  up  by  the  rit.v  with  a  view  to  the  oonoentiatiDn  of  the 
present  passenger-terminal  stations,  llnder  orflinanccs  passed 
some  time  ago  the  Illinois  Central  R.R.  is  required  to  build 
a  new  terminal  station  on  a  site  adjacent  to  the  present 
station,  in  order  to  make  way  for  the  extension  of  12th  St. 
to  the  lake  front  and  for  the  improvement  of  Grant  Park. 
The  council  committee  on  railwa.v  terminals  has  now  been 
directed  to  confer  with  the  several  railways  entering  from  the 
south  in  order  to  determine  upon  the  exact  location  of  the 
new  Illinois  Central  R.R.  terminal  and  to  provide  for  its 
use  by  otiier  roads  which  now  run  beyond  12th  St.  and  use 
the   Dearborn.   La  Salle  and   Grand   Central   terminal   stations. 
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SYNOPSIS — Pntiiiniir  siislrm  fur  fdriii  Imnls. 
oil  Mississi/ipi  llirrr.  hciin/  Iniill  iiinhr  sii jivrrisioii. 
of  (•  III/ ill  errs.  Iloir  llir  ciuiirrlr  ilni'ni  lilr  is  luiiilr  : 
costs  of  /lijir.  Wdrl,-  ilmir  halli  h/i  ihnj  Idlmr  inid 
hij  picvcirork.     I'riccs  /kiIiI  /nr  rml. 

'I'lic  sv>t('iii  111'  tilr  (lr;iiii;i,L!('  I'or  an  area  of  al)Out  IVa 
sq.mi.,  wliich  is  sliowii  in  l'\}i.  1,  is  (U'si;;nc(l  I'oi'  tlu' 
foni])li'ti>  or  intciisivo  farm  drainav^c  of  land  already  pro- 
vided with  ditches  for  jrcneral  draina.w.  Landowners  and 
farmers  are  eominfj  to  rcali/e  the  value  of  tliis  kind  of 
work  in  maintainins;-  the  land  in  j^ood  condition  for 
airricultural  use.  Wliat  is  still  more  important,  they  are 
cominii'  to  realize  the  necessity  of  carryin<:f  out  the  work 
in  a  c()m|ireliensive  manner  instead  of  each  man  huilding 
ii  small  !ilc  system  I'nv  himsi'lf,  to  discharge  the  water 
onto  adjaci'ut  land  that    may  or  may  not  he  drained. 

The  section  referred  to  is  a  part  of  the  Bay  Island 
Drainajie  and  Levee  Distriit,  in  Mercer  County,  Illinois. 
The  district  has  an  area  of  ahout  33  sq.nii.  and  is  pro- 
tected from  the  IMississippi  River  by  a  levee  along  the 
west  side.  Its  dredged  ditches  have  a  flow  to  the  south 
and  are  intended  to  drain  the  lakes  and  sloughs.  At 
the  (uitiet  of  the  main  ditch  the  water  is  pumped  over 
the  levee  intotiic  river. 

Some  tracts  of  land  within  the  district  have  scattered 
lines  of  tiling  for  individual  drainage,  but  these  are  not 
laid  out  in  a  comprehensive  system  and  arc  quite  inade- 
quate for  thorough  drainage.  The  aim  in  these  cases 
has  been  merely  to  drain  low.  spots;  so  while  the  open 
ditches  are  of  some  use  in  a  dry  season,  they  are  practi- 
cally useless  in  dealing  with  water  coming  from  adjoining 
lands  or  with  the  overflows  from  the  lakes. 

The  section  shown  on  the  map  includes  tracts  of  land 
owned  indejiendently  by  the  ]\lueller  Lumber  Co.,  Dr. 
Bonike  and  Zie^Ier  Brothers,  but  its  drainage  is  planned 
as  one  comi)rehensive  system.  The  boundaries  of  the 
drainage  area  were  determined  and  the  main  drains  then 
located  through  the  low  points.  The  laterals  are  spaced 
uniformly  100  ft.  apart.  In  the  area  of  1%  sq.mi.  there 
will  be  ahout  75  mi.  of  fi-  to  22-in.  tile,  with  two  22-in. 
and  eight  12-in.  outlets  into  the  open  ditch. 

The  runoff  is  taken  as  %  "'•  i^  ^^  l'^"-'  this  rather 
high  figure  being  used  as  there  is  some  seepage  from  the 
river  during  stages  of  high  water.  The  soil  is  rich  loam, 
with  clay  subsoil  and  some  streaks  of  sand. 

Trenches  for  Tile  Drains 
The  trenches  will  be  31/2  to  7  ft.  deep.  The  excavation 
is  done  by  hand,  each  trench  being  commenced  at  its 
lower  end.  The  lines  are  staked  out  and  the  trenches 
excavated  about  10  in.  from  the  stakes.  The  iop  soil 
and  clay  are  thrown  out  on  opposite  sides.  Care  is 
taken  not  to  cut  below  the  grade  line,  and  the  bottom 
of  the  trench  is  grooved  and  shaped  to  receive  the  tile 
and  hold  it  in  position. 

In  connection  with  the  excavation  it  was  required  that 
all  stumps,  trees  and  brush  within  30  ft.  of  the  drains 
should  be  removed.     The  specifications  called  for  grub- 


lung  <put  Ihc  roots  to  a  depth  of  at  least  '.'>  ft.  i)i(Vcrcnt 
jilans  were  ado|)ted,  however,  by  whicii  a  porlahlc  saw  in 
iiscil  for  cutting  the  trees,  aiul  stumps  are  blown  out  with 
(lynaiiiilc  where  necessary,  as  shown  in  Fig.  2.  The 
wood  is  cillicr  hnrncd,  or  stacked  for  futui'c  use. 

To  gi\c  the  'jradc,  transverse  frames  arc  (!r(!cted  at 
the  grade  stakes,  over  which  a  cord  is  str(;tch((d  above 
the  center  line  of  the  ditch  and  at  the  requir(!d  grade. 
Tliis  is  shown  in  Fig.  2.  Tiu!se  supports  must  be  kept 
crectdd  for  at  least  three  grade  stakes  and  the  work 
checked  by  sighting  over  tliem.  Intermediate  supports 
are  placed  to  support  the  cord  at  about  50-ft.  intervals, 
carefully  lined  in  by  sighting. 

Conci'ete  ])il)e  is  used.  It  is  in  lengths  of  12  in.  for 
pipe  12  in.  in  dianuiter  and  under,  18  in.  for  15-  and 


FIG.  1.     MAI'  OI<"  A  TILE-DRAINAGE  SYSTEM  IN   ILLINOIS 

18-in.  pipe,  and  30  in.  for  22-in.  pipe.  The  laying  is 
connnenced  at  the  lower  end  of  each  drain.  In  putting 
in  the  pipes  they  are  placed  until  the  top  of  the  joint 
is  closed,  except  that  in  sand  or  fine  silt  the  bottom  of 
the  joint  must  be  laid  close  to  prevent  the  material  from 
entering.  In  the  latter  case  the  top  of  the  joint  is 
covered  with  clay.  Where  an  opening  of  1/4  i^-  or  more 
is  left  in  order  to  make  turns  or  on  account  of  irreg- 
ular tile,  this  gap  must  be  covered  with  broken  pieces 
of  pipe.  Fig.  2  shows  ready  for  shipment  some  of  the 
pipe,  which  is  supplied  by  the  Ziedler  Concrete  Pipe  Co., 
of  Muscatine,  Iowa. 

The  pipe  is  made  by  a  Schenk  &  Stewart  revolving- 
process  machine,  using  washed  and  screened  sand  and 
gravel  graded  in  four  sizes  and  obtained  from  the  North- 
ern Granite  Gravel  Co.,  of  Muscatine,  Iowa.  A  4-nnn. 
mix  is  used.  The  temperature  of  the  mix  is  maintained 
at  from  80°  to  90°  F.  After  casting,  the  pipe  is  placed 
in  a  vapor  room  for  36  hr.,  the  temperature  being  110°. 
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PIG.  2.    TILE  DRAINAGE  IN  THE  BAT  ISLAND  LEVEE  AND  DRAINAGE  DISTRICT  IN  ILLINOIS 
Left — Setting  the  cord  for  line  and   errade.     Riglit — Concrete   tile 


The  cost  of  the  pipo  jxt  thousand  feet,  f.o.h.  Musca- 
tine, is  $17.50  for  4-iii.,  $23  for  (i-in.,  $12  for  7-in.,  $52 
for  8-in.,  $72  for  10-in.  and  $94  for  12-in. 

After  the  drain  has  licen  inspected  and  its  grade 
checked,  the  pipe  is  covered,  or  blinded,  with  about  6 
in.  of  clay  before  backfilling.  "When  the  pipe  is  secure 
and  the  soil  favorable,  this  blinding-  may  be  omitted; 
but  in  no  case  is  sand  allowed  to  be  filled  directly  upon 
the  tile.     The  backfilling  is  done  by  hand. 

Engineering  and  Organization 

The  work  is  being  done  mostly  by  piecework,  under 
the  direction  of  the  Central  States  Engineering  Co.,  of 
Muscatine,  Iowa,  of  which  C.  H.  Young  is  Chief  Engi- 
neer. It  constitutes  a  joint  job  for  the  three  owners 
already  mentioned,  who  deal  directly  with  the  chief  en- 
gineer. It  was  intended  originally  to  do  the  work  by 
the  rod  or  day,  but  the  plan  was  abandoned  in  favor  of 
piecework.  The  tile  is  hauled  both  by  day  labor  and  by 
the  ton,  the  company  building  necessary  roads  and  bridges 
from  the  river  bank  to  the  site.  Clearing  is  done  by  the 
day  and  by  the  acre,  the  company  furnishing  dynamite 
and  a  small  portable  sawmill.  The  temporary  ])umps 
are  operated  by  the  company. 

The  engineer  in  charge  in  the  field  has  full  authority 
to  lay  out  and  direct  the  work  and  supervise  the  con- 
struction, lie  has  charge  over  the  timekeeper,  the  gen- 
eral foreman  and  his  crew,  the  cook  and  his  assistants. 
lie  directs  the  placing  of  material,  boarding  and  lodging 
the  men,  setting  grades  and  line,  etc.  He  countersigns 
all  pay-checks  and  approves  all  bills.  A  checking  account 
is  placed  at  his  disposal  for  unforeseen  emergencies  and 
for  paying  off  employees  in  case  of  discharge.  lie  deter- 
mines the  number  of  men  to  be  einj)loyed  to  carry  on 


the  work  |M-()|H'rly  and  has  authority  to  discharge  any 
employee. 

The  timekeeper  keeps  the  time,  makes  out  l)ayrolls, 
takes  care  of  the  commissary  and  generally  assists  the 
engineer.  The  general  foreman  has  charge  of  the  laborers 
(both  on  the  work  and  in  the  bunkhouse).  He  signs 
the  teamsters'  haulage  tickets  and  keeps  a  check  list  of 
his  men.  Tie  has  atithority  to  employ  or  discharge  labor- 
ers, but  the  number  of  men  to  be  engaged  at  any  time 
is  deternn'ned  by  the  engineer  in  charge. 

Men  hauling  material  (whether  by  the  day,  load  or 
ton)  must  secure  from  the  timekeeper  a  ticket  showing 
the  number  of  pieces  of  each  size  of  pi]ie  hauled  along 
the  ditch,  payment  being  made  only  on  the  basis  of  these 
tickets,  which  are  described  later.  At  present  nearly 
all  the  tilers  are  employed  by  the  rod,  as  the  men  will 
work  harder  and  make  more  money  if  there  is  some  in- 
ducement. The  overhead  expenses  and  distribution  of 
material  are  handled  by  the  day. 

The  pay  of  this  working  organization  is  as  follows : 
Engineer  in  charge,  $7  per  day  and  expenses;  timekeeper, 
$50  per  month,  with  board  and  lodging;  general  fore- 
man, $90;  cook,  $60;  cook's  helpers,  $35.  For  hauling 
material  a  uniform  rate  of  $1  per  ton  has  been  agreed 
upon  by  the  employers,  who  undertake  to  deliver  material 
along  the  trenches  on  their  respective  properties. 

Costs  and  Accounts 

The  question  of  ditching  by  machine  was  considered, 
but  the  cost  by  this  method  promised  to  be  high.  The 
soft  ground  made  it  necessary  either  to  wait  until  the 
swamp  was  frozen  or  to  mount  the  ditcher  on  skids.  Bids 
were  called  for,  but  the  contractors  did  not  seem  en- 
thusiastic over  the  job;  they  wanted  to  lease  their  ma- 
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.•liiiics   at    a    (Idiiiitc    nilr.      I'"nlliiu  in;;    me    tlir    |iri(rs    in 
conts  paid  per  rod  and  the  widtli  nl  ihc  tniuh  in  imhcs: 

O  O  0  O  O  O  0 

.  -si    .  -si  a  -si  j  -s-e    d  -s-s  d-2-8  ci  -s-s 

ToppiiiB....   12  .')  It      12. ft  11      1.1  0  20     l.'),!)  20     17,0  22     20  2(i     M  .)!   T, 

Motlom 22. .'I   II     22  f.   M     :<2  .I  20     37.5  20     45.0  22     5.5  2(1     (17  .11    .'> 

Ovcrtli'pth  p«ifl  for  at  1.5i\  per  in.  of  di'ptli. 

Tlicso  prices  are  conipiited  on  the  nia.xiimini  hasis  of 
2Jn\  per  ill.  in  width  ol"  ditch  for  hottoiii  work  and   Ic. 
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FIC.    1.     KDUM    (»F   HAULAGE   TICKET 

]H'r  in.  of  fop  width  of  ditch.  An  18-in.  spade  depth 
is  uivcn  as  the  de])th  for  topping  and  bottom  work.  As 
the  digging  was  easy,  the  prices  were  reduced  slightly, 
so  that  a  14-in.  ditch,  for  example,  on  topping  cost  12.5c. 
instead  of  14c.  The  price  will  not  exceed  2.5c.  for  bot- 
tom and  Ic.  per  top. 

The  pipe  is  floated  about  10  mi.  down  the  river  on 
barges  and  distributed  by  wagons,  the  average  haul  being 
21/2  Kii.  Much  of  it  will  be  distributed  during  the  winter 
while  the  groiind  is  frozen.  For  the  working  forces  a 
camp  has  been  built,  with  bunkhouses,  messroom,  etc. 
About  40  men  will  be  employed  when  work  is  in  full 
swing. 

The  expense  accounts  are  divided  under  five  general 
classifications — materials,  con.struction,  board  and  lodg- 
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Mr 


Please  give  Mr 

the  following  amount  for; 

Topping rds.  at $ between  station and  station.. 

on system lateral- 
Topping rds.  at  $ between  station and  station- ■ 

on  system lateral. 

Topping rds.  at $ between  station and  station-- 

on  -..-..  system lateral- 
Bottom  rds-  at $ between  station and  station.. 

on system lateral. 

Bottom rds.  at $ between  station and  station  .. 

on system lateral. 

Bottom rds.  at $ between  station and  station.. 

on system  lateral. 

Clearing  trees  for  Mr at $ 

Hauling -tons  of  tile  at  $ 

Labor  for at hours $ 

Labor  for at hours $ 

Deduction  for  board meals  at ■$ 

"  "    Comissary $ 


Received  payment  in  full  to  date 


(Signed) 


Timelteeper  or  Foreman 


FIG-    5.     FORM    OF    PAYMENT    ORDER 

ing,  small  contracts,  engineering.  The  blank  forms  used 
in  keeping  the  records  were  designed  specially  for  this 
work.  The  daily  report.  Fig.  3,  is  10%  in.  wide  and 
71/0  in.  high.  The  haulage  ticket,  Fig.  4,  is  3x6  in., 
and  the  payment  order,  Fig.  5,  is  Sl^xSl^  in- 


^W Sitter  Press^are  Raisedl  and 
Wasfte  Stmrvey  Madle* 

HV     Fli-WllS    l'\    |j()N(il,Kvf 

St.  John's,  Newrouinllaiid.  has  for  some  years  pa«t 
been  troiililed  with  deficient  quantity  and  pressure  in  its 
v.aler-siipply.  The  city  has  a  po])ulati()ii  of  a  little  more 
than  ;!(),()()().  It  has  taken  its  water-supply  for  many 
years  |)ast  from  four  or  five  miles  west  of  the  city  and 
ahoiit  500  ft.  above  sea  level,  i-'rom  the  (easterly  end  of 
the  lake  a  conduit  extends  ahoni  two  miles  to  a  basin. 
I'l-din  this  basin  two  ])ipe  lines,  mainly  IG  in.  in  diameter, 
extend  to  the  city  by  two  different  routes. 

The  most  obvious  defect  in  the  entii't!  sy,stcm  at  the 
time  we  |  Ilazen,  Whijipie  &  l''nller|  weic  inviU'd  to  take 
np  this  stmly  was  the  inadccpiaey  of  t!:e  distributing 
mains  in  the  city.  The  watei-  e<)nsuiiii)tion  averages 
:ibont  (;.000,000  IJ.  S.  gal.  a  day.  The  system  is  extremely 
weak  ill  large  mains,  resulting  in  a  great  lo.ss  of  pressure, 
esjiecially  at  times  of  maximum  consumption. 

Winter  conditions  have  always  imjioscd  a  severe  drain 
on  the  water-supply,  as  the  construction  of  the  houses 
and  the  design  of  the  plumbing  and  the  methods  of 
heating  in  common  use  do  not  tend  to  prevent  the  freezing 
of  the  pipes  within  the  houses,  and  the  water  is  quite 
commonly  peniiitted  to  run,  to  prevent  freezing.  The 
cold-weather  draft  of  water,  therefore,  runs  up  very  high, 
and  at  these  times  the  pressure  in  the  city  has  at  certain 
times  and  certain  places  almost  disappeared.  Besides  the 
reduction  of  waste,  the  thing  that  was  obviously  needed 
was  a  few  main  arteries  that  would  carry  the  quantity 
of  water  demanded  by  the  city  to  the  most  remote  parts 
with  a  minimum  loss  of  head.  The  work  of  laying  these 
new  mains  went  forward  during  the  summer  of  1915, 
and  at  the  end  of  the  working  season  most  of  the  mains 
were  ready  to  put  into  service. 

Leakage  and  Pkessuke  Tests 

A  series  of  tests  were  at  that  time  made  upon  the 
improved  system.  The  first  was  a  leakage  test.  Some 
8.000  ft.  of  20-  and  16-in.  mains  was  tested  under 
approximately  the  normal  working  pressure,  and  found  to 
give  a  leakage  not  exceeding  about  2  gal  per  min., 
indicating  that  the  work  had  been  well  done.  Then 
fire-stream  tests  were  made,  to  show  the  improvement 
secured  by  the  addition  of  these  mains  in  the  pressures 
o\er  the  lower  part  of  the  city. 

As  the  sy.stem  stood  before  the  new  mains  were  con- 
nected with  the  old  ones,  the  pressure  along  Water  St. 
Avas  drawn  down  by  11  fire  streams  to  about  3G  lb.  After 
The  new  mains  had  been  connected  to  the  old  ones,  11 
fire  streams  reduced  the  pressure  to  only  68  lb.  The 
jiressure  that  yielded  four  fire  streams  in  the  old  system 
now  yields  ten  streams;  the  pressure  that  yielded  three 
fire  streams  in  the  old  system  now  yields  eight;  the 
pressure  that  yielded  two  fire  streams  in  the  old  system 
now  yields  six.  Further  benefits  will  follow  the  laying 
of  the  additional  supply  main  from  the  .source  and  the 
connection  with  the  new  service  reservoir. 

The  intake  of  the  system  at  Windsor  Lake  is  quite 
inadequate.     One  of  the  most  serious  intake  difficulties. 

♦Condensed  from  a  paper  read  before  the  New  York  Section 
of  the  American  Water-Works  Association,  New  York  City, 
February,  1916. 

tOf  Hazen,  Whipple  &  Fuller,  Consulting  Engineers,  30 
East   42nd   St.,   New   York   City. 
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is  with  ice.  In  order  to  eliniinate  these  dilTiculties  ami 
to  provide  means  for  maintaining  an  adequate  supply 
under  all  conditions,  plans  have  been  made  for  a  new 
intake  of  36-in.  steel  pipe  extending  some  600  ft.  more 
or  less  into  the  lake. 

In  the  past  the  city  has  Jiad  no  means  of  measuring 
the  quantity  of  water  used.  Some  measurements  were 
made  for  the  first  time  in  the  fall  of  1914,  by  means  of 
a  weir.  Plans  have  been  made  for  a  venturi  meter,  gate 
house  and  connections,  which  will  afford  complete  means 
for  the  measurement  and  control  of  the  flow. 

St.  John's  has  had  no  service  reservoir  in  the  past, 
depending  upon  the  flow  through  the  long  supply  lines 
to  take  care  of  the  maximum  as  well  as  the  ordinary 
draft.  A  natural  lake,  known  as  George's  Pond,  lies  in 
an  admirable  location  and  at  a  most  suitable  elevation 
for  a  service  reservoir.  George's  Pond  has  an  area  of 
about  13  acres  and  a  good  de{)th.  It  lies  at  an  elevation 
slightly  higher  than  300  ft.  above  sea  level  and  at  a 
distance  of  only  a  few  thousand  feet  from  the  eastern  end 
of  the  city.  The  elevation  of  the  pond  is  such  as  to  give 
good  pressure  for  domestic  and  fire  service  along  the 
waterfront  and  for  a  considerable  distance  back  into  the 
city,  and  it  gives  hydraulic  conditions  that  fit  in  well 
with  the  elevation  of  the  main  supply. 

A  20-in.  pipe  is  being  laid  to  this  pond  from  the  mains 
in  the  city,  thus  affording  an  economical  arrangement 
^"or  a  large  reserve  supply  close  to  the  city  and  securing 
also  a  considerable  saving  in  the  capacity  required  in  the 
main  supply  lines  to  take  care  of  the  maximum  demand. 

Night  Tests  Show  Great  Waste  of  Watkr 

The  weir  measurements  that  were  made  when  this  study 
was  first  taken  up  indicated  that  during  that  period  of  a 
week  the  average  rate  at  which  the  water  flowed  to  the 
city  was  C,3()0,000  U.  S.  gal.  per  day,  representing  a  per 
capita  consumption  of  about  200  U.  S.  gal.  The  minimum 
rate  dui-ing  the  24  hr.  was  over  80%  of  the  maximum. 
There  are  but  few  manufacturing  or  commercial  estab- 
lishments that  consume  any  considerable  quantities  of 
water  regularly  at  night,  and  it  is  therefore  probable 
that  the  waste  is  constantly  going  on  day  and  night  at 
a  rate  somewhat  ajiproadiing   the  observed   night   flow. 

Much  of  this  large  amount  of  waste  could  be  detected 
and  eliminated,  if  the  problem  were  properly  attacked. 
The  most  effective  way  of  getting  at  this  would  be  by 
jneters.    Their  use  was  recommended. 

From  the  magnitude  of  the  waste  it  appeared  that 
something  might  be  done  rather  rapidly  to  indicate  where 
the  loss  mainly  occurred,  by  means  of  a  subsurface  study 
of  the  distribution  system.  We  therefore  undertook  to 
isolate  various  parts  of  the  distribution  system  and  to 
get  a  rough  measurement  of  the  night  flow  into  such 
districts,  assuming  this  night  flow  to  represent  approxi- 
mately the  leakage  therein.  Suitable  equipment  for 
convenient  and  accurate  measurement  was  not  at  hand, 
and  it  was  therefore  necessary  to  improvise  a  method 
with  the  material  available.  The  first  plan  was  simply 
to  coimect  a  hydrant  within  the  isolated  district  to  one 
outside,  througii  a  fire  hose  of  known  length  aiul  diameter, 
and  to  measure  the  drop  in  pressure  between  the  two 
hydrants,  making  jiroper  corrections  for  differences  in 
elevation.  The  quantity  flowing  was  then  roughly 
estimated  from  the  friction  loss  through  this  hos&  This 
procedure  was  obviously  a  preliminary  step  only,  but  it 


resulted  in  showing  in  what  di.stricts  to  look  for  large 
waste,  and  it  gave  a  rough  approximation  of  the  quantity 
of  leakage  therein. 

Later,  a  meter  was  inserted  in  the  hose  line.  Careful 
observation  of  the  meter  gave  indications  of  changes  in 
the  rate  of  flow,  and  this  method  was  used  to  follow  up 
the  first  method.  The  isolated  district  was  then  reduced 
in  size  by  successively  closing  all  availai)le  gates,  while 
the  meter  was  under  continual  observation,  and  this 
resulted  in  a  much  closer  localization  of  the  waste. 

From  these  rather  rough  methods  it  was  made  clear  that 
from  IT)  to  80%  of  the  total  night  flow  in  the  districts 
examined  was  on  the  house  services  and  only  20  to  2i)'/(, 
on  the  mains.  This  determination,  of  course,  was  followed 
up  as  vigorously  as  possible  by  a  house-to-house  inspection 
and  produced  results  that  have  encouraged  the  city  to 
phm  further  and  more  thorough  work  along  similar  lines. 

The  a])paratus  employed  for  use  in  waste  reduction 
consists  of  two  small  venturi-meter  tubes — one  3x11,/.  jn.^ 
the  other  2x%  in. — erected  on  the  same  stand  and  con- 
nected by  suitable  pressure  pipes  and  valves  to  a 
monometer  with  two  scales,  one  for  each  of  the  meter 
tubes.  By  means  of  this  apparatus  inserted  in  the  hose 
line  connecting  two  hydrants,  one  within  and  one  outside 
tlic  isolated  district,  very  small  changes  in  rate  of  flow 
into  the  district  may  he  observed,  yielding  information 
that  will  permit  the  elimination  of  even  small  amount^ 
of  waste  on  the  various  services. 


That  engineers  are  wage  earners  and  must  organize  if 
they  are  to  improve  their  condition  was  a  view  taken 
in  the  report  of  a  special  committee  on  professional 
ethics  and  standard  fees,  presented  at  the  annual  meet- 
ing of  the  Iowa  Engineering  Society  at  Des  Moines, 
Iowa,  Feb.  17,  by  K.  C.  Gaynor,  of  Sioux  City,  Iowa. 

It  was  stated  that  the  codes  of  ethics  of  the  American 
Society  of  Civil  Engineers  and  the  American  Institute 
of  Architects  are  well  and  good  for  men  in  consulting 
work,  but  that  they  hardly  apply  to  the  much  larger 
number  of  men  in  ordinary  practice  or  working  for  a 
salary.  Probably  90%  of  the  members  of  the  engineer- 
ing profession  work  for  a  wage  or  salary,  while  90%  of 
those  of  the  legal  and  medical  profession  work  for  a  fee. 
Engineers  on  extensive  and  costly  draiimge  projects  in 
Iowa  work  for  $5  to  $7.50  per  day,  which  is  about  what  a 
good  bricklayer  gets.  It  was  suggested  that  the  organi- 
zation of  the  American  Association  of  Engineers  indi- 
cates a  recognition  of  the  fact  that  engineers  as  a  whole 
form  a  laboring  class. 

Another  difficulty  is  that  many  engineers  run  con- 
trary to  the  fuiulamental  princi])les  of  ethics  or  right 
action.  Thus  a  city  engineer,  county  engineer  or  col- 
lege professor,  having  a  sure  salary  sometimes  takes  out- 
side work  at  a  price  lower  than  the  standard  in  the 
community  and  lower  than  other  engineers  can  afford. 
Many  material  and  supply  firms  also  offer  free  advice 
and  engineering  assistance.  All  this  aK'tion  lowers  the 
price  of  engineering  work  and  lowers  the  standard  of  en- 
gineering and  can  be  fought  only  by  publicity. 

According  to  the  report,  wage-earning  engineers  must 
organize  if  they  wish  to  accomplish  any  improvement  in 
their  condition.  If  they  are  too  proud  to  organize,  they 
will  have  to  ijet  along  as  best  they  can. 
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Some  Recesiit   Lei^al  Decisions 
of  Interest  to  Engineers 

Municipal  Autliurity  to  ICirct,  Polo.<i  nnd  Wires — Tlic 
Now  York  TiiMic  Service  ('onimissioii  lin.s  Ixrii  n'eciitly 
overruled  i»y  tin-  New  York  Supreme  Court  in  its  rcrusal 
to  {jnint  to  llie  Xiapira  I'C'  lOrie  I'ower  Co.  permission 
to  eonstrM(t  ami  inainlaiii  a  power  plant  in  the  town 
of  Portland.  The  power  ((imimny  had  made  application 
to  the  Portland  town  hoard  to  construet  poles  and  wires 
within  the  town.  The  ]>ermission  was  jjranted.  The 
company  then  petitioned  the  Public  Service  Commission 
for  permission  to  construct  its  |)lant  in  the  town.  This 
was  denied  upon  the  sole  ffround  that  the  cdmpany  had 
not  obtained  consent  of  the  town  superintendent  of  iiij,di- 
ways.  The  cdnnnissidu  took  the  imsition  that  the  New 
York  transportation  law  re(|uirinL;-  the  consent  of  the 
'•nninieipal  authorities"  placed  a  duty  u|ion  the  corpora- 
tion to  secure  the  coux-ut  of  the  highway  superintendent. 
The  Supreme  Court  in  o\crrulin<;-  the  Public  Service 
Commission  (Kam>worth  vs.  Inu'o  Oil  and  (ias  Co.;  15(i 
N.  Y.,  879),  said: 

The  question  before  us  is,  Who  are  the  "municipal  authori- 
ties" of  a  town  within  the  meaning  of  this  expression?  The 
truth  is,  very  lil<ely,  that  the  legislature  did  not  have  any 
particular  official  or  body  in  mind.  It  is  simply  one  of  those 
careless,  indefinite  expressions  which  so  frequently  creep  into 
statutes.  But  it  is  not  so  important  in  tliis  case  to  discover 
the  legislative  intent  as  to  avoid  a  conllict  of  authority  when 
applications  like  the  one  before  us  are  made.  It  is  desirable 
that  the  responsibility  of  granting  or  refusing  applications 
for  franchises  of  this  nature  in  towns  be  definitely  fixed  and 
placed  upon  some  •specific  body  or  official. 

Tliis  question  has  never  been  directly  passed  upon  by  the 
courts,  so  far  as  we  can  discover,  although  there  have  been 
several  expressions  pro  and  con.  The  latest,  highest  and  most 
authoritative  expression  shows  clearly  that  the  Court  of  Ap- 
peals considered  that  the  town  board  is  the  "municipal 
authorities"  Intended  by  the  statute. 

Purchaser  Using  Machine  That  Fails  to  ^leet  Test 
Must  Pay  for  It — A  contract  for  the  sale  of  an  engine 
contained  certain  guaranties  and  provided  for  an  endur- 
ance test,  by  mean.s  of  which  the  engine  should  be  shown 
to  possess  the  qualities  specified,  and  that,  if  the  engine 
did  not  fulfill  the  test  or  satisfy  the  guaranties,  the  pur- 
chaser should  not  be  required  to  pay  therefor,  and  the 
engine  should  be  forthwith  removed.  The  test  left  the 
question  whether  the  engine  fulfilled  the  guaranties  in  dis- 
pute, and  the  purchaser,  though  continuing  to  use  the 
engine,  refused  to  accept  it  or  pay  for  it. 

An  action  was  brought  for  the  price  of  the  engine  by 
the  manufacturer,  and  it  was  held  that  a  recovery  for 
the  purchase  price  should  be  allowed.  Although  the 
engine  failed  to  meet  the  test  to  which  it  was  subjected, 
the  court  held  that  the  continual  refusal  of  the  pur- 
chaser either  to  accept  or  return  the  engine  made  him 
liable  for  the  purchase  price.  Keeping  and  using  the 
engine  caused  title  to  pass  to  him,  and  from  that  time 
the  guaranties  ceased  to  be  conditions  precedent  and  be- 
came collateral  agreements,  for  the  breach  of  which  the 
purchaser  was  confined  to  a  recoupment  of  damages,  as 
his  conduct  in,  continuing  to  use  the  engine  was  con- 
clusive evidence  that  the  engine  was  a  substantial  per- 
formance of  the  contract.  (Crescent  Milling  Co.  vs. 
Straight  Manufacturing  Co.;  225  Fed.,  808). 

Operation  of  Telegraph  Lines  Over  Post  Eoads — A 
telegraph  company  that  has  accepted  the  provisions  of 
the  acts  of  Congress  giving  the  right  to  construct,  main- 


laiM  and  dperali'  telegraph  lines  over  and  along  any  of 
the  nnlilary  or  post  roads  of  tin"  United  States  is  pro 
lecled  by  that  ae|  against  e.vclnsion  or  other  arbitrary 
interrercncc  by  a  low  n  whose  authorities,  with  fidl  knowl- 
edge of  all  the  (  ii(  unistances,  p('rmitted  the  location  and 
construction  ol'  f-uch  lines  along  the  highways  and  i'or 
more  than  20  years  acfpiiesced  in  their  maintenance  and 
operation,  altluaigh  the  telegraph  company  was  never 
graided  the  lormal  antecendent  ptTinit  coiitem])lat(fd  by 
state  law  "specifying  wheix'  the  posts  may  he  located, 
the  kind  of  j)o.sts  and  the  height  at  which  and  the  ])laceH 
where  the  wires  may  rim."  (New  Kngland  Telegraph 
Co.  vs.  Massachu.setts;  ."!(>  Su|).,   lO.'i.) 

Creosotlnia^  Wood  BIocRs  in 
Verttacal  Taimlfes 

15V  Vj.  a.  Stkim.i.nm;* 

A  comparatively  new  idea  in  the  j)rocess  of  creo.soting 
wood  block  has  been  developed,  which  is  of  great  im- 
portance to  the  luml)er  industry,  because  it  promisees  to 
reduce  the  cost  of  wood  blocks  materially.  This  idea  is 
mainly  one  of  economy  in  opei'ation  and  does  not  involve 
any  new  or  untried  methods  of  im])regnation  or  preserva- 
tive material.  Two  engineers,  working  independently, 
evolved  practically  the  same  fundamental  idea  in  the  mat- 
ter of  vertical  treating  cylinders.  The  first  to  design 
and  build  a  plant  of  this  character  was  J.  B.  Card,  Chi- 
cago, followed  by  G.  B.  Shipley,  Pittsburgh,  who  is  more 
recently  in  the  field  with  a  new  plant  embodying  all  the; 
improvements  and  advantages  that  present  experience 
makes  it  possible  to  apply  to  the  vertical-cylinder  idea. 
This  plant  is  described  herewith. 

The  vertical  wood-block  cylinders  at  Orrville  were  in- 
stalled by  the  Ohio  Wood  Preserving  Co.  in  conjunction 
with  its  horizontal  cylinder,  which  is  of  the  usual  type 
for  treating  ties  and  other  classes  of  material.  Each 
type  of  cylinder  is  equipped  for  the  use  of  any  standard 
process  using  either  creosote  or  zinc  chloride ;  but  be- 
cause of  the  greater  economy  through  the  elimination  of 
the  wood-block  cages  necessary  in  the  horizontal  cylinder 
and  the  mechanical  handling  of  the  blocks  from  the  plan- 
ing mill  to  the  cars,  the  vertical  cylinders  have  been 
devoted  so  far  entirely  to  wood-block  treatment.  The 
boiler  house,  horizontal-cylinder  building,  vertical-cylin- 
der equipment,  planing  mill  and  shop  are  all  housed  in 
separate  buildings.  Steam  is  generated  in  two  boilers 
of  150  hp.  each,  with  steam  at  100  to  150  lb.  working 
pressure,  and  so  fitted  that  coal,  wood,  refuse  or  gas  can 
be  used  as  fuel  at  any  time.  Electric  current  is  fur- 
nished by  a  local  power  plant,  and  all  the  wood-working 
machinery  is  driven  by  direct-connected  alternating- 
current  motors,  while  the  crane  is  driven  by  direct  current. 

The  vertical  cylinders  for  treating  paving  blocks  are 
of  two  sizes,  one  holding  300  yd.  and  the  other  200  yd. 
Each  cylinder  is  fitted  on  the  inside  with  a  hydraulic  _ 
plunger  and  platform  so  that,  when  empty  and  about  to  ■ 
be  charged  with  wood  blocks,  the  platform  is  at  the  top. 
As  the  blocks  are  delivered  into  the  tank,  the  platform 
lowers  gradually,  thus  preventing  breakage.  When  the 
cylinder  is  full,  the  top  cover,  or  door,  is  put  on;  and 
the  blocks  are  treated  in  the  usual  manner.     After  treat- 
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mont,  when  the  cover  is  taken  off  and  tlu;  plunj^er  started, 
the  blocks  arc  forced  up  and  diseharf^ed  into  a  chute 
that  leads  directly  into  cars  for  sliipnient. 

Tlie  advantages  of  treating  wood  blocks  in  a  vertical 
type  of  cylinder  may  l)e  summarized  as  follows: 

1.  Reduction  in  labor,  owing  to  the  mechanical  handling  of 
the  blocks  from  the  saws  to  the  outliounrt  cars. 

2.  Lost  space  is  reduced  to  a  minimum,  permitting  in  eacli 
charge  more  cubic  yards  of  blocl^s  per  unit  of  cylinder  dis- 
placement than  is  possible  in  a  horizontal  cylinder,  where 
block  baskets  or  cages  are   necessary. 

3.  The  vertical  cylinders  require  only  one-tenth  of  the 
ground  space  occupied  by  the  horizontal  plant. 

4.  The  first  cost  of  the  entire  equipment  is  materially  less 
than   that  of  a  treating  plant  with   horizontal   cylindeis. 

Perhaps  the  chief  advantage  of  the  vertical-block  i)huit 
from  the  standpoint  of  the  lumber  industry  is  its  sim- 
plicity of  operation  and  its  low  first  cost.  Only  two 
machines  arc  required  and  much  smaller  tanks  and  cyl- 
inders, thus  permitting  the  construction  of  paving-block 
plants  in  connection  with  sawmills  or  near  consuming 
points.  Freight  rates  on  shipinents  of  blocks  to  remote 
territory  may  thus  be  eliminated,  rendering  it  easier  to 
meet  the  competition  of  other  paving  materials.  In  many 
localities  the  cost  of  wood  blocks  has  been  almost  prohibi- 
tive on  account  of  the  long  haul — a  factor  which  can  l)e 
largely  eliminated  if  inexpensive  vertical  treating  plants 
can  be  erected  in  regions  that  it  is  now  possible  to  serve 
only  from  distant  plants.  Another  consideration  is  that 
the  capacity  of  the  plant  may  be  more  readily  fitted  to  the 
needs  of  the  locality,  the  size  and  number  of  cylinders 
being  readily  adjusted  or  changed. 

The  vertical  type  of  plant  is  also  adapted  to  treat  ma- 
terial other  than  blocks,  so  that  local  requirements  may 
be  taken  care  of  or  material  treated  for  retail  trade,  sucli 
as  silo  stock,  bridge  material  and  farm  timbers.  Tlic 
cylinders  arc  operated  by  combined  air  compressor  and 


PIG.    2.     WOOD-BLOCK   SAW   AND   LOWER   END   OP 
AUTOMATIC  CONVEYOR 

vacuum  ptini]i,  1lnis  reducing  all  piping  to  a  minimum. 
All  measuring  tanks  are  also  vertical  and  mounted  on 
weigliing  scales,  so  that  the  exact  amount  of  preservative 
absorbed  by  the  wood  is  determined  directly  instead  of 
by  the  old  volumetric  measurements,  which  required  tem- 
perature adju.stment. 

The  blocks  are  cut  by  an  automatic  band-saw  (Fig.  2) 
running  on  ball  bearings  and  driven  l)y  a  direct-connected 
motor.  The  machine  can  be  adjusted  for  different  ca- 
pacities, although  it  is  generally  used  with  eight  saws, 
which  easily  cut  70  yd.  of  blocks  an  hour. 

Another  interesting  feature  of  the  Orrville  plant,  which 
has  nothing  directly  to  do  with  tlie  wood-l)lock  treatment, 
is  the  use  of  a  tireless  locomotive  for  switching  cars  and 
tie  trams  in  the  yard.     This  locomotive  operates  by  steam, 
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FIG.   1.    CREOSOTED  WOOD  BLOCKS  BEING   E-TECTli         <       \l    VERTICAL  TANKS   AND   LOADED   INTO   CARS 
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till'  hoiliT  iK'iiif,'  cliiirficd  iili(Hit  seven  limes  evnv  ".'I  lir. 
at  the  iimin  boiler,  at  \M)  11).  pressure.  The  niaiiileimiici! 
cost  of  this  type  of  switehiiifi  eii<,niie  is  low,  and  its  use  is 
very  satisfactory  in  a  treat inj^'-plant  yard.  Its  tractive 
eirt)rt  is  fully  ecpial  to  tiiat  of  the  usual  tyi)e.  Althou^di 
it  weifihs  only  "il'i  toii.s,  it  has  pulled  as  many  as  12  loaded 
fj;ondola  ears  at  a  time. 

Qtui&Hnlflcatioims  for  MesmbersIKip 

1'lie  principal  rcipiircinents  for  admission  (o  nicnihcr- 
ship  in  cadi  of  the  four  great  national  enf;inccrini,f  sucictics 
are  set  forth  in  tlu"  accompanying  table,  which  has  been 
(ompiied  by  Calvin  W.  Rice,  secretary  "f  the  American 
Society  of  Mechanical  Hnginoers.  ll  will  in;  seen  that 
the  requirements  as  to  age  and  experience  for  full  member- 
ship arc  about  the  same  in  the  I\Iechanical,  Civil  and 
Electrical  Engineers — namely,  10  years'  exj)erience  and 
;;0  to  33  years  of  age.  Jilach  of  these  societies  has  also 
a  grade  to  which  are  admitted  men  of  25  to  33  years,  who 
have  liad  5  to  6  years'  experience,  and  also  a  grade  for 
beginners  in  the  profession. 

These  three  societies  liave  copied  the  practice  of  the 
British  engineering  societies,  of  which  the  Institution 
of  Civil  Engineers  is  the  oldest,  of  grading  those 
belonging  to  the  society  according  to  their  age,  experience 
and  professional  standing.  The  American  Institute  of 
Mining  Engineers,  on  the  other  hand,  was  founded  by 
men  who  had  received  their  technical  training  in  the 
famous  mining  schools  of  Germany;  and  it  has  always 
followed  the  practice  of  the  great  German  Society  of 
Engineers,  which  admits  all  members   in  one  gj'adu  and 
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Al!.. 

21-29  yr. 

21  yr. 

18-31  yr 
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2yr. 

2yr. 

CrailuiUioo    from  oiiRi- 

uwriiiK  Bcliool  uquiv- 

valciit  to  practice      . 

2yr. 

lyr. 

2yr_. 

No.  of  refcrciiccB 

3 

3 

Total  niciuberahip.  0..573  7,(iO!)  7,871  5,224 

makes  no  attempt  to  rate  them  according  to  their  profes- 
sional qualifications.  One  of  the  arguments  in  favor  ol 
this  plan  is  that  any  grading  of  the  members  of  a 
technical  society  is  at  l)e.st  very  imperfect.  There  art 
many  engineers  in  the  associate-member  grade  of  the 
societies  who  arc  the  superiors  in  professional  ability  of 
some  of  the  men  who  hold  full  membership. 


^i 
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During  the  summers  of  1!)1 1  and  l!tl.")  the  Metropolitan 
Park  Commission  of  Massachusetts  has  been  constructing 
shore  protection  at  Revere  Beach,  an  amusement  resort 
only  a  few  miles  north  of  Boston,  where  an  existing  tim- 
ber bulkhead  had  not  prevented  severe  erosion  of  the 
rmcshdic  ;i)i(l  biittcring  of  tlic  bulkhead  bv  winter  storms. 


NEWLY  BUILT  .SHORE-PROTECTION  WORKS  AT  REVERE  BEACH,  MASS. 
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TIio  proloftive  stniotiiro  is  in  tlic  lorni  oC  steps,  ;is 
shown  in  the  accompanying  illuslnition.  It  is  Imill 
n(  1:2:4  concrete  reinforced  witli  y2-m.  square  rods 
and  has  a  granolitiiic  finish.  Besides  providing  the  desired 
protection  to  the  sliore,  it  funiishes  seats  for  bathers  and 
spectators  who  go  there  in  enormous  numbers  on  hot  sum- 
mer days,  and  it  does  not  interfere  witli  easy  access  to  the 
beach  from  tiie  boulevard,  as  a  wall  wouM. 

Fropes'  Us®  of  IRsisims  foip  Ws^wmm 
"W£itl©ir°S\ia]ppIln©@ 

By  W.  ("i.   KlUCHOFFKl!* 

Many  attempts  have  been  made  in  the  past  to  use 
hydraulic  rams  with  flowing  wells  and  springs,  to  secure 
water  under  sufficient  pressure  to  snpjjly  farm  buildings. 
Some  installations  have  been  more  or  less  successful,  but 
others  have  been  failures,  owing  to  the  use  of  rams  not 
of  proper  size  or  type.     In  the  following  paragraphs  are 
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FIG.   1.    CHARACTERISTIC  CURVES  OP  A   PLOWING   WELL 

set  forth  the  simple  hydraulics  necessary   for  successful 
treatment  of  such  jiroblems. 

We  often  hear  the  remark  that  a  certain  well  will  flow 
a  certain  size  of  stream,  or  so  many  gallons  per  day,  at 
a  given  height  above  ground,  but  no  other  information 
regarding  the  characteristics  of  the  well  is  known.  Prop- 
erly to  understand   the  workings   or  characteristics  for 
a  given  well,  one  should  know  the  maximum  height  to 
which  water  will  rise  in  a  confined  pipe  al)ove  ground, 
or  above  a  given  elevation,  where  a  ram  might  be  located. 
The  flow  of  the  well  should  also  be  measured  at  several 
points  above  the  given  elevation.     From  such  data  it   is 
an  easy  matter  to  plot  a  diagram  such  as  is  shown   in 
Fig.  1  and  marked  "Discharge  of  Well  Into  First  Tank." 
In  this  particular  instance  the  discharge  curve  hap- 
pens to  be  a  straight  line.     The  equation  of  flow  of  this 
I  well  is  G  =   14.50  —  2.07  U,  in  which  7/  is  head  in 
I  feet  and  G  is  the  gallons  per  minute.     The  natural  in- 
[ference  would  be  to  think  that,  if  the  ram  was  placed 

1        'Sanitary    and    Hydraulic    Engineer,    .31    Vroman    Building, 
Madison,  Wis. 


at  the  ground  level,  we  would  have  a  head  of  5  ft.  and 
a  flow  of  ai)out  lOl/g  gal.  i)er  min.;  but  such  is  not  the 
case.  If  the  well  is  allowed  to  flow  freely  at  any  given 
level,  the  head  above  that  point  is  all  consunicd  in  dis- 
charging the  water  through  pi|)e.     The  oidy  head  avail- 


£a(.  Tf^T^" 


PIG.   2.     PLAN  AND   ELEVATION  OP  A   WISCONSIN   FARM 
WATEK-WOliKS 

able  is  the  distance  between  this  point  of  flow  to  the 
ground  level,  or  to  the  bottom  of  the  ditch— which  in 
this  case  is  3  ft.  below  the  ground  level. 

To  arrive  at  the  point  where  the  power  of  the  well 
is  the  greatest,  so  as  to  make  the  most  efficient  installa- 
tion and  secure  the  greatest  discharge  of  the  ram,  it  is 
only  necessary  to  plot  up  the  curve  denoted  as  power  of 
the  well,  which  represents  the  product  of  feet  of  head 
and  gallons  per  minute,  or  what  is  commonly  called 
"foot-gallons  per  minute"  {¥).  The  equation"  of  this 
curve  is  F  =  14.50  JI  —  2.07  //-.  In  this  case  //  is  the 
distance  from  the  given  elevation  to  the  point  of  dis- 
charge. 

The  curve,  as  drawn,  shows  the  power  of  the  well  for 
all  points  from  2  ft.  below  the  ground  to  a  point  5  ft. 
above  ground,  total  head  being  7  ft.  The  curve  for  this 
case  fehows  that  the  greatest  power  of  the  well  is  obtained 
when  the  head  is  31/^  ft.,  or  one-half  the  total  head,  and 
the  discharge  is  71/2  gal.  We  should  therefore  select  a 
lam  that  will  work  most  efficiently  when  the  head  is  31/^ 
ft.  and  the  discharge  is  7  gal.  per  min.  The  maximum 
power  will  be  obtained  at  the  middle  point  of  the  head 
on  all  wells  whose  discharge'  curve  is  a  straight  line. 

Illusthatiox  of  A  Farm  Supply 

At  the  Wort  ham  farm,  near  New  London,  Wis.,  there 
was  a  2-in.  artesian  well  70  ft.  deep.  This  well  had  the 
characteristics  shown  in  Fig.  1.  The  total  head  of  the 
well  was  determined  by  extending  the  well  casing  to  a 
suflicient  height  so  that  the  water  would  not  flow  over 
it,  and  the  level  of  the  water  in  the  pipe  was  noted.  Then 
llie  flow  was  measured  in  a  3-gal.  pail  at  different  ele- 
\ations,  which  were  noted.  From  these  data  the  dis- 
cliarge  line  was  plotted,  and  from  this  the  power  curve 
was  derived.  At  this  location  the  ground  is  level  be- 
tween the  house  and  the  barn,  so  that  a  head  of  15  ft. 
above  the  ground  surface  Avas  considered  sufficient  to  sup- 
))ly  the  house  and  barn  with  the  necessary  water. 

A  concrete  tank,  about  6  ft.  square  by  5  ft.  6  in.  high, 
was  constructed  over  the  well,  and  the  well  casing  was 
cut  off  a  few  inches  above  the  bottom.  As  the  well  was 
only  a  few  feet  from  the  house,  it  was  decided  to  build 
a  milkroom  and  culd-storage  space  about  and  over  the 
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tjiiik.  'riii>  xippcr  lank,  or  tlu«  one  into  wliidi  tlir  i:ini 
w.i-^  to  (lisclmr^'c.  was  located  diivctly  "^f"  •!"'  '""'i' 
lank,  so  as  lo  provide  a  cold-stonif^'c  l)laic  lictwnn  tiic 
two  laidss  and   l"or  tlic   i'nrtlicr  reason  Unit,  any  snTjilus 
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water  pumped  liy   tlic   ram  coidd  ovcillow  into  tl 

laidc  and   thcivhy   help  to   k.vp   up   llie  diixinu-   1 

tlie  ram.      i'.y  adj\istiu-'  tlie  nprratiuii  of  Hie  ram 

it    would    take   water   fi-nm    tlie   lower   tank   al    tlie 

7  f;-al.   per  miii.     or   what    pei'liaps   is  easicM',  so   tl 

head   remains  loii-lant   at    ■'>['■_>   ft.— a   ma\iuniiii   ; 

of  water  will  he  pumped  into  the  Tipper  tank,     'i'li 

marked    "Coin|mted     Diseliai'tro    of    T^am     Iiiti 

Tank,"  in  V\iS.   I.  shows  the  amoniit.  of  water  in  Liallous 

])or  day  that  tiie  ram  will  discharge  at  the  dilVereiit  din  ing 

heads. 

Oli.lKCTlONS    TO    liAMS    OvKIICOMI': 

One  ohjoction  to  rams  that  has  heeii  made  is  thai  they 
are  noisy,  and  if  connected  directly  with  a  ])ipe  leading 
into  a  liouse,  the  eontinnal  pounding  heconies  a  nuisance. 
In  the  installation  at  the  Wortham  farm  this  ohjection 
was  overcome  hy  inserting  hetween  the  ram  and  the  dis- 
charge pipe  a  piece  of  rnhher  hose  of  diameter  equal  to 
that  of  the  discharge  ])ipe  and  hy  the  use  of  an  additional 
air  chaniher  on  the  discharge  pipe  hetween  the  hose  and 
the  ram.  The  additional  cushion  furnished  hy  the  air 
chamber  and  the  fle.xibility  of  the  hose  completely  de- 
stroyed the  proi^agation  of  the  sound  to  the  discharge 
tank.  One  could  place  an  ear  in  contact  with  the  dis- 
charge pipe  as  it  i)assed  through  the  milk  house  to  the 
tank,  and  no  sound  could  he  detected. 

Many  rams  will  stop  if  the  discharge  head  is  suddenly 
increased,  as  it  would  he  if  pumping  directly  to  a  delivery 
pipe  and  the  valve  on  it  was  partly  closed  siiddenly.  Also 
if  the  relief  valve  on  some  rams  is  purposely  closed  hy 
hand,  they  will  not  automatically  start  again.  However, 
the  ram  installed  at  the  Wortham  farm  was  adjusted  so 
closely  that  it  would  start  regardless  of  these  conditions. 
A  plant  similar  to  the  one  just  described  could  he  in- 
stalled where  the  supply  was  from  a  spring,  as  w^ell  as 
from  an  artesian  well.  The  same  data  should  he  col- 
lected and  an  analysis  made  of  the  problems,  the  same 
as  for  a  well.  High-efficiency  rams  will  raise  water  where 
the  ratio  of  driving  head  to  discharge  head  is  as  great 
as  1  to  30,  so  that  a  head  of  2  ft.  with  large  discharge 
may  often  be  of  value. 

Field  for  Automatic  Pumps 
"Where  the  supply  of  water  from  the  well  or  spring 
is  relatively  large  as  compared  to  the  demand,  an  auto- 
matic pump  could  be  used  (double-ended  reciprocating 
types  like  the  Laursen  machine).  The  particular  ad- 
vantage in  the  use  of  an  automatic  pump  is  that  the 
elevated  storage  tank  can  be  dispensed  with  and  the  dis- 
charge piped  to  the  point  of  delivery.  ■\Yhenever  the 
faucet  is  opened,  the  pump  starts  to  deliver  water;  and 
it  automatically  stops  when  the  discharge  is  closed.  These 
pumps  can  be  used  where  the  head  and  quantity  of  spring 
or  well  water  might  not  be  for  house  use  or  where  there 
might  he  a  head  of  water  on  a  small  stream  sufficient  to 
supply  the  power.  These  pumps  can  be  operated  safely 
where  a  polluted  water  is  used  for  power,  without  danger 
of  contaminating  the  pure  water  that  is  used  for  domestic 
purposes.  They  are  also  being  used  to  supply  water  to 
railroads  and  factories  from  dams  on  small  streams,  where 
the  purity  of  the  water  is  not  important. 
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Tlie  forms  shown  herewith  were  presented  at  Uie  hist 
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Dimensioned  sketch  of  cross-section  of  pavement,  photograph 
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Kindly  state  below  all  details  regarding  the  following: 

Form  in  which  wear  of  pavement  was  shown  from  year  to 
year  since  construction. 

Methods  of  repair. 

Methods  of  maintenance. 

Cost  of  maintenance  per  sq.yd.  of  pavement. 

Cost  per  sq.yd.  of  repairs. 

Average  daily  traffic.  ,..,,,         c       ■, 

Any  additional  information  that  will   be  of  value. 
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(S'FiVCyV/i' — Favemenl  ha.'i  two  coursc.s.  Concrete 
placed  in  25-ft.  sections  separated  litj  expansion 
joints.  Details  of  curb  forms.  y\ mount  of  irnlcr 
used  in  concrete  different  in  dnj  than  in  icet 
weather.  Work  proceeded  at  rate  of  sir:  section.^; 
or  70  to  90  cu.i/d.  per  daij.     Costs. 

A  concrete  pavement  was  constructed  for  the  village 
of  Arcade,  N.  Y.,  in  1915  that  lias  attracted  considerable 
attention  because  of  some  unusual  features  of  construction 
that  were  enijjloyed.  The  distinctive  features  were  tlie 
construction  of  curbs  and  pavement  in  monolithic  units, 
reinforcing  each  unit  with  bars  to  prevent  temperature 
cracks  and  using  a  top  course  of  concrete  contiiining 
tra])rock  instead  of  gravel,  as  in  the  lower  course. 

Constructing  the  curb  and  pavement  as  a  unit  reduced 
the  formwork  of  curbs  to  a  minimum,  centralized  all 
concreting  and  shortened  the  period  of  construction. 
Under  the  ordinary  method  a  full  organization  must  be 
emploj'ed,  and  the  work  is  a  duplication  of  the  force  and 
operations  required  in  laying  down  the  pavement. 

The  cross-section  chosen  is  shown  in  Fig.  1.  It  called 
for  two  courses  of  concrete,  the  bottom  course  being 
gravel  concrete  and  the  top  of  stone.  As  local  gravel 
of  good  quality  could  be  obtained  at  low  cost,  its  use 
effected  a  considerable  saving. 

Desckiption  of  the  Pavement 
The  street  had  a  22-ft.  roadway,  with  tree  lawns  on 
each  side.  The  maximum  grade  was  1.8%,  the  mininmm, 
0.34%.  The  bottom  cour.se  was  a  1 :  3  :  G  (screened  gravel) 
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mix.  8toiie  was  used  in  the  top  course  and  was  graded 
from  chijis  to  1-in.  pieces.  It  was  tested  for  voids,  which 
were  found  to  be  between  22  and  28%  of  the  bulk.  Tests 
of  a  l:iy^:3  mix  indicated  tliat  the  mortar  wa,s  too 
unstable  w^hen  sufticient  water  had  been  added  to  bring 

5"1Jii' n'Roadwa^i -  --y^iV..^' 

-^i^^Hjf'?^"'':?  ^°^l^i.i?  ^^''°'^"  Bo^om  Coursl  ^^  TreeLairn 


Cross -Section  of  Pavement 


Edaincf  Piece-. 
Curb  Rails'' 
AlignmenfP/. 
5'jpporfingPin.  _ 


Curb  Bars. 


imw^^^^^ 


Detail    of    Curb    Forms 


Standard  House  Drive 

FIG.   1.    DESIGN  AND   CONSTRUCTION   DETAILS   OF   THE 
AIJCADE    (N.    y.)    CONCRETE    PAVEMENT 

it  to  the  desired  degree  of  lluidity.    Accordingly  a  1:1:3 
mix  was  used  for  the  top-course  concrete. 

The  bottom  course  was  4  in.  tiiick  at  tlie  sides  and 
5  in.  at  the  center.  The  top  course  had  a  uniform 
thickness  of  2  in.  The  concrete  was  placed  in  25-ft. 
sections,  the  sections  being  separated  by  a  %-in.  prei^ared 


FIG.   2.    CONSTRUCTING  CURB  AND   PAVEMENT  IN  MONOLITHIC  UNITS 
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us|ilinltic  ('\|iiiiisi()ii  slii|i.     'I'lic  ciiilx,  wliicli  rose   I '/^  in.  A   plank   liiilkliciid   (lial,  coiiroriiicil  to  (he  surface  of  Uie 

ahovi'  tlio  imvt'iiiciit,  wcvv  reinforced  witli  hvo  |/o-in.  i)iii'K.  siil)i,Mailc    and    (inislicd    |)av('nient   was   Kccured    in    itluco 

The  paveniiMit  was  reiiifoncd  will)  crosshais  of  (lie  same  witli    pins.      A    tiiisscd    templet,    UHcd    in    fonniiifj    the 

size,  s])aced    I    \'{.  c   lo  (.     Tiie  cro.sslmis  wnc  luupcd  at,  <  ross-conlonr  of  the  tup  and  bottom  courscH  of  concrete 

each  end  and  iicnt   np  in  an  L-shape  in   ti:c  cnilis.    One  was  made  of  li;jlil   jmic  iioards,  so  tliat,  its  weif,dit  would 

cnrh  har  was  passed  thnniuli  the  looj),  and  the  other  was  not  depress    the   mili    rails   and    dcfDini    the   contour  of 

placed   on   the    inside   of  the    !>,   to   <,dve   the   crossliar  an  its  templet  ed^^c.      The  i-ont(nir  of   (he   hoflom  course  of 

iiiU'horaj^e.  concreto    was    ohtaincd    hy    lloaliii;,^    under    tlio    tomplet 

The  curbs  had  no  expansion  joints  except  those  attlu'  with   a   tloat  that   had   a   spacin.i,'    block   attached   to  the 

end  of  a  section,  which   wrvr  the  sanu'  as  the  roadway  top  of  its  blade.     The  street-intersection  and  house-drive 
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joints.  The  roadway  was  crowned  li/o  in.,  and  a  hyper- 
bolic profile  was  adoT)tcd  to  allow  for  sloughing  of  the 
fresh  concrete  from  the  center  and  the  consequent  rising 
of  the  quarter-points.  Cross-sections  of  the  hardened 
pavement  showed  that  the  sloughing  was  of  sucli  extent 
that  the  profile  of  the  final  cross-section  conformed  very 
nearly  to  the  arc  of  a  circle. 

The  Curb  Fokms  and  How  They  Wkre  Placed 

The  curb  forms  consisted  of  two  curb  rails  and  au 
edging  plank.  The  rails  were  supported  on  iron  pins, 
which  held  them  6  in.  above  the  subgrade  and  on  the 
plane  of  the  pavement  surface.  The  edging  plank  was 
set  on  the  subgrade,  outside  the  rails,  to  form  a  5-in. 
heel.  The  rails  were  made  \\j>  of  6-in.  planks  sawed  to 
414  in.,  with  a  iy2-m.  piece  spiked  to  the  outside  of  the 
rail,  at  the  top,  to  give  the  rail  an  inverted  L-shape. 
The  rails  were  fitted  with  dowels  at  the  ends,  to  hold 
them  in  alignment  without  nailing.  The  supporting  pins 
were  spaced  about  4  ft.  c.  to  c,  and.  the  forms  were  held 
in  alignment  Ijy  i)ins  driven  along  their  sides  at  short 
intervals  and  wired  across.  The  supporting  pins  were 
of  round  iron,  to  facilitate  their  removal. 

In  setting  the  curb  forms  batten  boards  were  set  on 
stakes  opposite  the  grade  and  alignment  stakes,  a  line 
was  drawn,  the  supporting  pins  were  put  in  position  and 
driven  to  about  %  in.  above  their  final  grade,  and  the 
rails  were  placed  with  the  long  arm  of  the  L  in  a  vertical 
position  inside  the  pins  and  the  outstanding  short  arm 
resting  on  the  pins.  Alignment  pins  were  then  driven 
and  wired.  No  effort  was  made  to  set  the  edging  plank 
on  an  exact  grade,  as  the  heel  of  the  curb  was  covered 
when  completed. 

Before  concreting  a  section,  the  curb  rails  were  l)rought 
to  true  grade  by  tamping  them  over  their  pin  supports. 


radii  were  each  in  a  built-up  unit  and  were  set  and 
secured  in  the  same  manner  as  the  straight  forms. 
Bulkheads  for  the  house  drives  were  made  with  a  l-in. 
crown. 

The  concrete  was  mixed  by  a  V2-yd.  Koehring  mixer 
with  bucket  loader  and  crane  delivery.  The  sand  and 
gravel  were  screened  by  a  portable  rotary  screen  driven 
by  a  gasoline  motor.  The  screen  had  a  capacity  of 
90  cu.yd.  in  a  10  hr.  working  day.  The  gravel  was 
conveyed  from  bed  to  screen  by  two  teams  on  drag 
scrapers,  and  the  screen  was  moved  along  as  the  bed  was 
worked. 

Only  two  men  were  required  to  set  and  reset  the  curb 
forms.  The  concreting  gang  was  made  up  of  a  foreman; 
a  fireman;  an  engineer;  a  bucket-hoist  man;  a  crane 
operator;  two  men  on  the  cement;  seven  on  sand,  gravel 
and  stone;  three  manipulating  concrete  on  the  grade  and 
tilling  curb  forms;  one  on  the  first  float  over;  one 
pavement  finisher,  and  one  curb  finisher.  One  team  and 
an  extra  man  were  required  to  haul  cement  to  the  mixer. 

The  subgrade  was  rolled  after  a  light  shower  or,  in 
dry  weather,  after  sprinkling.  This  procedure  resulted 
in  a  hard  surface  that  was  damaged  but  little  by  hauling 
supplies  over  it.  All  materials  except  the  cement  were 
delivered  a  considerable  distance  ahead  of  the  mixer. 
The  cement  was  delivered  as  required  and  in  most  part 
was  taken  directly  from  the  cars.  The  sand,  gravel  and 
crushed  stone  were  dumped  in  rows  on  the  subgrade,  each 
class  of  material  being  piled  in  a  separate  row. 

Each  batch  of  concrete  was  mixed  about  50  sec.  The 
bottom-course  conc^rete  was  mixed  with  sufficient  water 
to  make  it  flow  .sluggishly  while  being  manipulated  on 
the  subgrade — a  consistency  that  made  it  possible  to  do 
most  of  the  spreading  with  floats  and  long-handled  hoes. 
The    top-course   concrete   was    made    plastic.      No   fixed 
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quantity  of  water  was  used  in  either  the  top  or  the  bottom  per  sq.yd.  and  that  the  curbs,  inchiding  radius  curbs,  cost 

course,  as  the  quantity  that  was  required  varied  greatly  21c.  per  lin.ft.     The  items  making  up  tlie  cost  of 'curb 

in  dry  and  showery  weather.  were:      Forms,   ;3c. ;    setting    forms    :k. ;   concrete,    10c. ; 

Before  concretmg  a  section,  tlie  fonn-setter  graded  up  reinforcement,  3c.  and  finishing,  2c. 

the  curb  forms,  and  the  curb  finisher  placed   the  rein-  Plans   and   specifications   were   prepared   by,   and    the 

forcing  bars.    The  bulkhead  was  placed  and  lined  up  with  work  was  performed   under  the  general   supervision   of, 

an  expansion  strip.     The  bottom  course  of  concrete  was  the  writer,  who  was  consulting  engineer  for  Arcade.   H.  T. 

laid  down  to  the  half-point  of  the  section  and  floated  off.  Spiegel   was  in  immediate  charge.     The  contractor  was 

It  was  followed  with  the  top  course  to  the  third  point.  Frank    M.    Foote.      The    i)h()togra])hs   were   supplied    by 

The  other  half-section  of  the  bottom  course  was  then  laid  F.  M.  Traynor,  of  the  Lehigh  Portland  Cement  Co.,  and 

down   and   the    section   completed   with   the   top   course,  by  tlie  contractor. 

This  procedure  was  followed  so  that  the  workmen  could  j^ 

manipulate  the  courses  without  standing  in  the  concrete  Tr«.T^««.^«=.r.^   TO) .^  •  ^ /?„ titi   •„    Tv/r—          a     • 

that  ha<l  been  floated  oft.      liie   floating  was  done  with  -dj              it              /\ 

steel  floats  that  had  l)een  fitted  with  long  bamboo  handles.  HeaS'   ILOS   Anagefles* 

After   a   half-section   of   the   bottom   course   had   been  At  the  instigation  of  mcinlHTs  of  tlic  American  Society 

laid  down  and  floated  off  ready  to  receive  the  top  course,  of  Civil  Engineers  there  have  been  established  in  southern 

part  of  its  water  had  run  off.    This  hardened  the  concrete  California    by    the    United    States    Weather    Bureau    11 

to  such  an  e.xtent  that  it  did  not  internii.x  with  the  top  rainfall    stations,    located    at    various    elevations    in  the 

course,  except  that  the  mortar  coat  which  had  been  floated  mountainous    regions.      These    stations    were   established 

to   the    surface    embedded    the    stone   of    the    top-course  with  standard  equi])inent  by  Dr.   Ford   Carpenter,  local 

concrete.     The  top  of  the  curb  was  filled  with  top-course  observer.    During  the  heavy  rains  of  January,  1916,  some 

INCHES  OF  DAILY  RAINFALL  IN  JANUARY,  1916.  AT  MOUNTAIN  STATIO.NS  IN  LOS  ANGELES  COUNTY,  CALIFORNIA 
Station*                         Elevation           1             2             3             4             5             G  7             8             9            10           II           12           13           14           15           lU 
Clearwater  power  sta- 
tion          2,350            ....        1.55       0.03            0.08                  0  02        0.98         0  00                       0  01 

•   CampBonita 2,000  1.78       0.24  0.18     0  3(i     0  17       1.20         0  81       1.00       0  88       0.05 

Iron    Forks,   San    Ga- 
briel River 3,500            1.50       0.50       0  45           0.31                       1.43  1    80          1    12 

Littlelands 1.800  0  01        120       0  80  0  15     0.30    0  10       0  75         0  35       0.56       0  05       0  80       0  04 

2  Ot     tiaoe-t                                   tracct      OlOt  4  Ot                                                                   2.0t                      0  5t 

Mt.  Wilson 5,.S50  0.27        147       0  03  0.57     0.42     0.18        1.23        1.00  0.62       0.31       0  5S 

Neenaoh  (.\ntelope) 

siphon 3,000  5  Of       0  25       0  20  0  12      0  04         0  07       0.7t        0  25 

Pacoima 1,.';70  0  (JO       0  40  0  26     0.55     0  09        0.96         0  45       0.15        0  20 

Station                        Elevation          17           18           19           20           21           22  23           24           25           26           27           28           29           30           31        T.    a 
Clearwater  power  sta- 
tion          2,350            4  40       0  30              0   17       0  25  185        0.50 

CampBonita 2,000  5.18       8  90       160  0.20      0  76         0  05       1.54       3.32        0.52        28  74 

Iron    Forks,   San   Ga- 
briel River 3,500            .              —16  75 4  55 0  60      

Littlelands 1,800           4  08       3  .38       0  ,50           0.15     ...     trace  ....        0.08       0  60         0  04       1.22       0  91       0.51      21.04 

1    5t       8  Of  6  Ot       0  5t       5,0t 

Mt.  Wilson 5.850           6.38       4.37       0   IS           0.96      0.02       0  36       0  76         0  03       44         0  03       0.30      

Necnach  (Antelope) 

siphon 3,000  1.40       0.90       0.25 0.04        0  12  0  09  3  70 

Pacoima 1,570  4.50       3.05       0  57  0.15      0  10        0  75         0  05        1   30        1   (19  I)    tO 

♦  All  the  stations  are  in  Los  Angeles  Countj'.         t  Snow. 

concrete,  which  was  .shoveled  into   the  forms  as   it  was  of  these  stations  were  destroyed,  so  only  the  data  luMcwith 

dumped   from    the    bucket.      The   curbs   were   given    no  are  available. 

mortar  coat,  and  a  natural  mortar  finish  was  obtained  by  At  Los   Angeles   the  total   precipitation   for  January, 

troweling  tliem  out  while  the  concrete  was  fresh.  1916,  was  13.3  in.,  as  compared  with  a  normal  of  4.1()  in. 

The  top  course  was  floated  over  three  times,  the  final  Prom  Sept.  1  to  Jan.  31  the  total  rainfall  at  Los  Angeles 

floating  being  done  as  soon  as  the  final  set  had  started,  was  17.17  in.,  contra.sted  with  8.05  in.  nonual.   High  daily 

In    warm    weather    the    fresh    concrete    was    sprinkled  lainfalls  at  Los  Angeles  during  Januarv  since  1877  have 

frequently,  and  in  showery  weather  it  was  covered  with  been  7.83  in  1890,  7.72  in  1886,  6.03  in  1888  and  5.81  in 

tar  paper  laid  cros.swise.     The  curb  forms  were  removed  1895. 

the  morning  after  the  concrete  had   been  placed.     One  •*; 

man  removed  the  forms  of  a  day's  run  and  cleaned  and  nevei<>|.....-iit  of  the  Foreign  Trade  of  the  United  states 

carried    them    ahead    for    resetting,    in    about    2    hr.       The  Im   urged   by   the   National   chamber  of  Commerce.     A   referen- 

finisher  drew  the  pins  and  grouted  up  the  holes  they  left,  'V™  ^l""  '''H  ^""^^  "^"^  Vn-'",iffe^.^nT^J.^n''iUt^oT'fo<!i^ed 

^                    '^                  .    '                                  •'           '  throughout    the    country;    30 1    difterent    organizations    located 

as  soon  as  the  forms  had  been  removed.  in    42    states   took   part    in    the    ballot.      The   vote    was   on    the 

The    fresh    concrete    was    not    covered    with    sand,    but  approval    of    the    report    of    a    committee    that    advocated    in- 

•iiij.i-                i-i          li-                     IT           ^       •  creased  appropriations  and  a  strengthening  of  the  staff  of  the 

was  sprinkled  at  frequent  intervals  for  several  days  during  ^.^jj^^^  g^^^^^  consular  service  and   the  Bureau  of  Foreign 

dry  warm  weather.      The   pavement  was   opened   to   traffic  and  Domestic  commerce.     Five  new  commercial  attaches  were 

in   12  to  14  days  after  placing.      A  normal  day's  run  was  -ecommended,  special  attention  was  given  to  the  development 

a         ,         .             ,.                ,  .   ,         .,,     ,                11           1  of  commerce  in  Latin  America,  and  it  was  urged  that  the  con- 

nve    to    six    sections,   which    with    house    drives    and    curbs  ^^^^^   service   be   Americanized.      On   the   detailed   propositions 

required  from    70  to   90   CU.vd.   of  concrete.      The   regular  in    the    ballot    the    vote    was    generally    S.'iO    to    875    in    favor. 

working   dav  was   10  hr.     No   section  was   .started^hat  ^""l  .""/^  f"-"'"  **  *%1\'"t.°T',^"p"' t/"  'l.t\'nTnJ''r!nort 

■,  I  IS  of  interest  to  note  that  Dr.  E.  E.  Pratt  in  his  annual  report 

could    not    be    completed    in    a    continuous    run  ;    and    if    a  declares  that  the  chief  difficulty  in  the  development  of  foreign 

section   was    completed   an    hour   before    quitting    time,    as  trade    is   the    lack    of   competent    educated   men    to   conduct    it. 

„,„„    _pj.         J.1                     J.1                                       i    J               1              T  He   states   that   his   bureau   finds   it   difficult   to   obtain   men   of 

was   often   the   case,    the    men    were    put   to    work   grading  .jueation  and  good  address  who  are  good  linguists  and  have 

tree  lawns  back  of  the  mixer.  a  fair  knowledge  of  commercial  geography. 

A  record  of  costs  indicated  that  the  pavement,  including 

,.                ,             ,.                                ,,-,,.           1        ,     nn  *From   Roy   A.   Silent,   Engineering  offices   of  J.   B.   Lippin- 

excavation  and  grading,  was  constructed  tor  about  80c.  cott,  Central  Building,  Los  Angeles,  Caiif. 
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l>v   1m;\N(  IS  L.  Skllew* 

Engineering  News  of  Fob.  ;3  contains  an  account  of 
the  destruction  of  the  Lower  Otay  dam,  near  San  Diego, 
also  a  description  of  tlie  work,  with  some  comment  upon 
its  design  and  construction,  >vhich  leaves  the  impression 
that  the  sole  cause  of  the  disaster  was  structural  weak- 
ness. The  structure  was  weak,  and  your  criticism  is 
fully  justified.  Still,  a  familiarity  with  local  conditions 
leads  one  to  suggest  that,  had  the  managers  of  the  works 
manifested  a  decent  regard  for  its  infirmities,  the  dam 
could  have  hcen  saved  and  a  needless  accident  avoided. 
No  detailed  analysis  of  the  dam  will  be  attempted  here, 
and  none  is  necessary,  for  a  superficial  examination  will 
show  its  weakness  with  a  full  reservoir — a  condition  M'hich 
should  never  have  been  allowed  to  occur. 

Assume  the  cross-section  which  you  publish,  having  a 
top  width  of  16  ft.,  side  slopes  of  ll/g:  1,  height  130  ft., 
with  steel  diaphragm  located  on  the  line  of  the  top  of 
the  water  slope,  allowing  free  access  of  the  water  pressure 
to  that  plane,  leaving  the  rock-fill  below  the  diaphragm 
the  sole  dependence  for  stability,  as  you  suggest.  With 
the  water-level  even  with  the  top  of  the  dam  the  normal 
water  pressure  on  1  lin.ft.  was  62.5  X  130  X  65  = 
528,000  lb.,  or  264  tons.  Opposed  to  this  would  be  a 
rock-fill  of  14,750  cu.ft.,  or  550  cu.yd.  In  the  aksence 
of  specific  information  let  us  assume  that  the  rock 
weighed,  solid,  150  lb.  per  cu.ft.,  or  4,050  lb.  per  yd., 

COEFFICIENT   AGAINST    SLIDING 

With        With  Reser- 
Reservoir      voir  5  Ft. 
Location  of  Dam  Full  Below  Top  Remarks 

Lower  Otay,  slopes 

11^  :  1  2.6  2.S.')  As  designed 

Lower  Otay,  slopes  ,     .,^     ^„„„ 

1-1  1.85  2.04  As    built,    1897; 

failed.  1916 
Escondido,  Calif.    ...  3.25  3.50  Built,  1895 

Castlewood,  Colo.   ..         2.1  ...  Built,  1890;  rock-fill 

with  masonry 

faces 
East  Canon   Creek, 

Utah 4.0  ...  Built.     1S99;     6S     ft. 

high;      enlarged, 
1900,  to  93   ft. 
Pecos    River,    New 

Mexico 3.35  ...  Built,     1890;     failed, 

1893;       rebuilt, 

failed, 1894;rebu!lt 

Walnut  Grove,  Ariz.         2.60  ...  Built.     1887;     failed. 

1890 

and  when  broken,  contained  40%  voids,  giving,  say,  2,500 
lb.  as  the  weight  of  a  cubic  yard  in  place.  Then  the  op- 
posing force  would  be  550  X   1^/4  =  ^90  tons  and  the 

•Consulting  Engineer,  La  JoUa.  Calif. 


iiicHirlcIlt      ili'llin.- 

is    2.(i. 

'V\\v  .-inilwiiy  llunr  w;is  ;il  Ml.  1'.' I .  or  hIm.iiI  (;  fl.  below 
Ibc  <T('sl  <!(■  the  dam:  and  bad  llic  water  been  iield  at 
that  level,  the  iKUinal  pressure  would  have  been  210  tons 
with  the  same  (ipposing  force,  giving  a  coeflicicnl  of  about 
2.9.  However,  a-:  ymi  |i()inl  out,  the  siriictiire  probably 
was  not  built  to  the  design,  and  the  slopes  were  more 
nearly   1:1. 

I'nder  sneli  conditions  with  a  full  reservoir  the  normal 
]>ressure  would  be,  as  before,  261  tons:  but  the  o])posing 
force  would   reduce  to  .'5!)0  cu.yd.,  or    190   tons,  and  the 

190 
I'ocllicicnt  against  sliding  to  ^  ,-,  or  l.H.">.      Had  the  water 

been  held  at  spiilwav  le\cl,  the  eoetlieient  woidd  have  been- 

490 

240'  "'•  -«'• 

This  analysis  brings  up  the  question  of  a  .safe  coeffi- 
cient against  sliding  for  a  rock-fill  dam.  In  masonry- 
dam  design  a  common  value  for  this  coefficient  is  2,  and 
for  earth  dams  the  best  practice  gives  10.  It  is  appar- 
ent that  the  safe  figure  for  a  rock-fill  will  lie  between 
these  two;  and  as  a  guide  for  determining  its  ])roper 
value  the  accompanying  table  has  been  ])repared  from  an 
examination  of  several  structures,  of  which  .some  have 
failed  and  others  are  still  standing. 

The  Escondido  dam,  located  a  short  distance  from  San 
Diego,  has  a  maximum  height  of  7(1  ft.:  a  top  width  of 
10  ft. ;  water  slope,  %  •  1  ;  downstream  slo])e,  1  :  1  for 
the  top  half  and  fi/i  below;  total  bottom  width,  140  ft. 
In  the  calculations  the  vertical  component  of  the  water 
pressure  was  added  to  the  weight  of  the  fill  to  make  up 
the  resisting  force.  The  upstream  slope  of  the  dam  has 
a  plank  face,  which  is  assumed  to  be  impervious.  The 
entire  weight  of  the  fill  is  therefore  available  to  resist  the 
Avater  pres.sure.  This  dam  has  withstood  successfully  all 
floods  since  1895. 

The  Castlewood  dam,  Colorado,  was  built  in  1890,  the 
rockfiU  having  a  top  width  of  8  ft.;  water  slope,  1:  10; 
downstream  slope,  1:1;  total  bottom  width,  85  ft.  The 
water  face  is  of  rubble  masonry  4  ft.  thick,  and  the  lower 
slope  is  built  in  2-ft.  steps  with  large  stones  in  cement 
mortar.  There  was  considerable  leakage,  and  an  earth- 
fill  was  added  on  the  upper  side  with  8  ft.  top  width  and 
3  :  1  slope.  This  addition  was  merely  to  reduce  leakage, 
and  in  determining  the  coefficient  against  sliding  the  rock- 
fill  was  considered  the  sole  support.  No  allowance  was 
made  for  the  rock-fill  acting  as  a  retaining  wall  for  a 
part  of  the  earth-fill. 

The  East  Canon  Creek  rock-fill  dam,  Utah,  was  orig- 
inally built  68  ft.  high  in  1899.  It  was  enlarged  in 
1900,  its  principal  dimensions  being:  Height,  93  ft.; 
crest  width,  10  ft. ;  water  face,  vertical  and  covered  with 
boiler  plate;  downstream  slope,  2:  1.  The  bottom  width 
is  about  250  ft.  Boiler  plate  is  connected  to  a  concrete 
cutoff,  which  extends  to  bedrock.  In  the  calculations 
the  upstream  face  was  assumed  impervious  and  the  water 
pressure  resisted  by  the  entire  rock-fill. 

The  Pecos  Eiver  dam  was  built  in  1-889-90  near  Eddy, 
N.  M.  Its  height  is  48  ft.;  crest,  10  ft.;  water  face, 
14:1;    downstream    face,    11/2:1;    bottom    \\'idth,    106 
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ft.  The  foregoin<j  fig-ures  arc  the  dimensions  of  the  rock- 
fill ;  hut  to  insure  water-tightness,  an  earth  enihanknient 
was  added  on  the  upper  side,  the  to])  width  heing  10  ft. 
and  the  slope  .3 :  1.  The  amount  of  earth  so  placed  was 
100,000  cu.yd.  In  figuring  the  factor  of  safety  the  op- 
posing force  has  been  considered  as  the  rock-fill  phis  tlie 
vertical  comjjonent  of  the  water  pressure  on  the  inclined 
upstream  face.  This  dam  was  overtopped  by  a  flood  in 
1893  and  washed  out.  It  was  immediately  rebuilt  with 
additional  spillway  capacity  and  the  rock-iill  given  5  ft. 
additional  elevation.  Referring  to  this  dam,  Wegmann 
says:  "The  type  of  rock-fill  dam  described  al)ove  ap- 
pears to  be  perfectly  safe  if  an  ample  wasteway  is  prcj- 
vided." 

However,  the  dam  was  again  destroyed  in  1894,  the 
water  this  time  forcing  its  way  tlirough,  but  not  passing 
over,  the  top.  Its  failure  was  stated  to  be  due  to  bur- 
rowing animals  or  fanlty  construction  where  the  dam 
connected  with  the  bank.  The  dam  was  again  rebuilt 
with  increase  in  the  earth-fill  and  the  addition  of  a  con- 
crete core  wall.  The  calculations  previously  given  for 
safety  against  sliding  relate  to  the  original  cross-section. 
The  Walnut  Grove  dam,  in  Northern  Arizona,  was  built 
in  1887  and  failed  in  1890.  The  structure  had  a  top 
width  of  10  ft.;  ma.ximum  height,  110  ft.;  water  slope, 
1  horizontal  to  2.3  vertical ;  downstream  slope,  1  hori- 
zontal to  1.55  vertical  for  the  top  half,  the  lower  portion 
being  increased,  the  dam  having  a  bottom  width  of  about 
175  ft.  Probably  the  steepness  of  the  downstream  slope 
had  much  to  do  with  the  failure  of  this  structure,  al- 
though its  sliding  coefficient  is  less  than  it  should  be. 
An  examination  of  the  table  shows  that  the  Walnut 
Grove  dam  had  a  coefficient  against  sliding,  with  full 
reservoir,  of  2.6,  or  about  50%  greater  than  Lower  Otay, 
while  the  Pecos  River  rock-fill,  which  went  out  in  1893 
and  again  in  1894,  had  a  coefficient  80%  greater.  If 
allowance  is  made  for  retaining-wall  action  at  Lower 
Otay  and  the  weakening  of  the  section  on  account  of 
saturation  from  leakage,  tlie  discrepancy  between  the 
coefficients  is  still  greater;  but  comparing  the  values  as 
given  in  the  table,  these  two  failures — one  occurring  seven 
j'ears  and  the  other  four  years  before  the  Lower  Otay  was 
built — should  have  caused  the  designers  of  the  latter 
structure  to  ''Stop,  look  and  listen." 

P^liminating  the  Castlcwood  dam,  which  by  reason  of 
its  masonry  faces  is  rather  a  modified  rock-fill,  the  table 
shows  that  the  successful  rock-fill  dams  had  in  the  case 
of  Escondido  a  coefficient  of  3.25  and  at  East  Canon 
Creek,  4.  The  Escondido  dam  was  built  subsequent  to 
the  failure  at  Pecos  River  and  at  Walnut  Grove,  but 
prior  to  the  construction  of  the  Lower  Otay.  It  would 
have  been  a  fair  guide  to  follow,  but  probably  was  so  near 
that  it  was  overlooked. 

It  appears  from  the  data  herewith  submitted,  after 
making  allowance  for  all  factors,  certain  and  uncertain, 
that  a  rock-fill  dam  should  have  a  coefficient  against  slid- 
ing of  at  least  31^,  and  4  would  be  better.  If  this 
assumption  is  correct,  then  the  maximum  height  to  which 
the  Lower  Otay  reservoir  should  have  been  filled  was  93 
ft.  and  not  over  130,  as  it  was  at  the  time  of  failure; 
even  at  spillway  level,  6  ft.  below  the  top  of  the  struc- 
ture, the  factor  was  2.04. 

The  facts  here  presented  are  matters  of  record,  readily 
obtaiiuible.  It  is  therefore  pertinent  to  ask  why  the 
rcscrxoir  was  allowed  to  fill,  when  such  a  condition  was 


almost  certain  to  cause  disaster.  The  structure  was  so 
weak  under  ma.ximum  conditions  that  the  filling  of  the 
reservoir  was  as  great  an  error  as  the  design  of  the  dam. 


ActnoEa    of  WsitleB'  oira  RocE  Fnllls 
iiv   liAi.i'ii  Uexxett* 

Referring  to  your  recent  editorial  on  the  stability  of 
rock-fill  dams,  you  appear  to  assume  that  the  downstream 
face  of  a  rock-fill  dam,  ])ropcrly  surfaced  with  stone 
blocks,  can  be  used  as  a  spillway  for  extensive  flood 
flows.  I  do  not  believe  that  either  the  correct  theory  or 
the  successful  practice  with  structures  of  this  character 
will  permit  of  any  flow  whatever  l)eing  discharged  over 
the  back  of  such  a  structure. 

The  stability  of  any  dam,  properly  fo\inded,  is  depend- 
ent on  its  resistance  as  a  mass  to  overturning  or  on  its 
stability  as  a  framed  structure,  but  in  either  case  the 
materials  must  be  protected  against  progressive  destruc- 
tion, disintegration  or  removal. 

A  rock-fill  dam  cannot  be  considered  to  have  any 
features  of  a  structural  nature.  Even  when  carefully 
derrick-placed  on  the  upstream  slope,  the  downstream 
face  is  random  dumping.  Such  a  rock  pile  contains  many 
crevices  and  is  likely  to  be  composed  to  a  considerable 
extent  of  angular  fragments  resting  on  corners  so  small 
that  the  material  is  very  highly  loaded  at  the  points  of 
contact.  Depending  on  the  shape  of  the  fragments  and 
the  manner  of  placing,  the  slopes  will  be  internally  stal)le 
at  a  slope  that  may  be  averaged  at  1  on  1.  With  this 
.-lope,  superimposed  vertical  load  will  cause  more  or  less 
extensive  slips  until  the  slopes  have  adjusted  themselves 
to  the  new  conditions.  A  rock  pile  with  a  materially 
flatter  face,  say  1  vertical  on  U/^  horizontal,  is  reason- 
ably free  from  such  slips.  This  flatter  slope  is  quite 
generally  assumed  as  amply  safe  for  rock-fill  dams,  and 
occasionally  much  steeper  faces  are  used  M'ith  favorable 
rock  and  some  hand  placing ;  but  the  enormous  masses 
required  on  flat  slopes  require  that  the  steepest  safe  face 
be  used. 

When  loaded  at  an  angle  perpendicular  to  the  water 
face  with  a  water  load,  as  in  the  case  of  full  reservoir, 
the  internal  stresses  in  the  rock-fill  dam  may  be  sup- 
posed to  travel  along  lines  that  are  the  resultant  of  the 
water  pressure  and  the  dead  Aveight  of  the  dam,  as  in 
the  case  of  a  masonry  dam.  But  the  distribution  of  the 
stress  will  be  much  less  even  in  the  loose  rock  than  it 
will  be  in  a  concrete  mass.  The  semifluidity  of  the  ])ile 
will  transfer  portions  of  the  loading  to  the  sides  of  the 
pressure  lines  and  so  toward  the  unrestrained  outer  face. 
A  condition  may  then  arise  under  which  a  bulging  and 
failure  of  the  outer  or  downstream  face  of  a  rock-fill  may 
occur,  owing  to  pressure  from  the  upstream  face.  This 
condition  is  analogous  to  the  transfer  of  pressures  in  a 
grain  bin.  There  appear  to  be  few  or  no  experiments 
on  this  most  interesting  and  important  matter. 

Lender  the  conditions  most  frequently  met  with  there  is 
a  considerable  amount  of  earth,  sand  and  spall  embodied 
in  the  rock-fills.  As  this  material  may  be  more  slip- 
pery than  the  rock  of  the  body  of  the  fill,  it  may  increase 
the  chance  of  failures  due  to  internal  stresses.  This  re- 
sult will  particularly  be  the  case  if  the  mass  is  wet. 
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It  limy  .-iirdy  In-  .^iiiid  thiil  ii  nick-lil!  diiiii  (lcsi;.'Mc(l  to 
suit  the  iniitcrials  (Mii|i!oyi'(l  nml  siislniiiiii^  a  full  reser- 
voir will  liavo  a  e(>rtain  amount  nl'  Inml  on  <'verv  |iiirti(le 
of  itxS  luati'rial  and  that  minor  sli|w  and  .siihsideiiees  may 
bo  I'.xpoctL'd,  it'  the  stnictiiic  is  too  lifi,ht.  well  lieroic  full 
reservoir  is  reached. 

N'i>w,  if  water  in  eon>idernlile  (|UMntities  is  allowed  to 
liow  ov(>r  the  crest  and  ddwn  tlie  Inwer  faee,  several  aildi- 
tional  hazards  are  at  oiiee  in  e\iden(<':  'Pliere  is  con- 
siderahle  shock  and  vihration;  the  surface  rock,  even  if 
massive  and  laid  in  courses,  is  called  on  to  resist  a  very 
stronjj  loosening  and  tearing  action  due  to  the  mass  and 
high  velocity  of  the  wat(>r;  the  (ill,  being  less  porous  on 
the  surfai'c  than  in  tiie  liody,  will  till  with  water  entering 
the  crevices  at  all  heights  and  be  prevented  from  venting 
freely  by  the  surface  water;  this  entrained  water  will 
soften  and  luhrieate  the  sand  and  dust  present  and  will 
wash  tlieni  away  by  slow  attrition,  even  if  loaded. 

This  water  will  also  to  a  greater  or  less  extent  sub- 
merge the  rock  of  tlie  fill,  wliicli  is  held  in  ])lace  by  its 
weight,  and  by  reducing  its  effective  weight  reduce  the 
total  resistance  of  the  dam.  If  already  well  loaded,  the 
failure  due  to  slips  and  slides  from  these  causes  may 
occur  before  that  due  to  surface  erosion. 

When  the  rock-fill  dam  has  had  added  to  it  all  the 
crest  width,  paving  and  drains  that  would  be  essential 
to  enable  it  to  handle  even  a  thin  stream  over  its  crest, 
its  cost  will  so  far  exceed  that  of  a  single  or.  multiple- 
arch  dam  for  the  same  service  that  the  only  argument 
for  its  use — cheapness — will  vanish. 

If  tlie  conditions  render  the  use  of  a  long  shallow  spill- 
way difficult  or  undesirable,  it  is  possible  to  install  siphon 
spillways,  which  will  immensely  increase  the  discharge 
per  foot  of  crest  and  which  will  operate  with  great  cer- 
tainty on  a  head  as  low  as  4  in.  Some  types  of  auto- 
matic flashboards  are  also  available,  which  can  be  relied 
on.  But  in  any  case  an  ample  length  of  free  spillway 
crest  is  the  safest  insurance  against  overtopping  failure 
in  earth-  and  rock-fill  dams. 


Stir©©©©©  flEa  A.irclh  ©scrams 

By  L.  Jorgensen* 

It  may  be  that  the  Lower  Otay  dam  was  not  held  in 
such  high  repute  by  the  engineering  profession,  but  its 
failure  was  evidently  due  to  washing  out  of  the  structure 
by  the  water  overtopping  its  crest;  and  no  matter  how 
liberally  the  section  had  been  proportioned,  the  result 
would  probably  have  been  the  same.  The  only  real  pro- 
tection would  have  been  a  larger  spillway  or  a  concrete 
structure.  The  lining  of  the  crest  and  downstream  face 
would  undoubtedly  be  more  expensive  than  a  larger  spill- 
way and  would  not  offer  the  same  protection.  In  the 
writer's  opinion  well-constructed  rock-fill  dams  are  per- 
fectly safe  structures,  if  provided  with  sufficient  spillway 
capacity;  but  for  efficiency  of  material  the  water-tight 
cutoff'  should  always  be  on  the  upstream  face  and  not  in 
the  shape  of  a  core  wall. 

"When  the  first  reports  of  the  dam  failure  came  out  in 
the  newspapers,  its  was  not  stated  whether  it  was  the 
lower  or  the  upper  dam  that  had  failed.  The  writer,  know- 
ing that  the  upper  dam  was  an  arch  dam  and  being 
especially  interested  in  arch  dams,  started  to  figure  out 

•Electric  and  Hydraulic  Engineer,  Chronicle  Building,  San 
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how  the  u|iper  dam  could  baxc  failed.  lie  knew  it  was 
the  highest-stressed  arrli  dam  in  existence.  As  can  be 
seen  from  the  di'awiiig  anil  photographs  on  |).  2HH,  Engi- 
iin'rin,/  Xnrs.  l-'eb.  10,  JDIC,.  the  arch  is  very  flat.  If 
this  (lam  had  failed,  it  would  hardly  have  been  fair  to 
I'egard  it  as  an  arch-dam  failure,  although  if  it  were 
not  for  its  arch  action,  this  dam  would  not  now  be  stand- 
ing. S(i  far  as  the  writer  is  aware,  no  arch  dam  has 
evei'  failed. 

The  stresses  in  the  I'pper  Otay  dam  are  difficult  to 
ascertain.  At  lower  elevations  the  <lam  has  practically 
no  curvature,  and  tlie  load  therefore  must,  to  a  great 
extent,  lie  carried  on  the  horizontal  (curved)  beams  anil 
through  shear  action  to  the  rock  sides  and  bottom.  In 
the  middle  jHJrtion  there  will  be  some  arch  action,  some 
horizontal  curved-beam  action,  and  some  of  the  load  will 
undoubtedly  be  transferred  to  both  upper  and  lower  ele- 
vations through  vertical-beam  action.  The  upper  portion 
of  the  dam  will  then  carry  more  than  its  corresponding 
water  load  on  the  arch.  The  upper  portion  of  the  arch 
is  constructed  with  a  rich  mixture  of  concrete,  which 
adds  greatly  to  the  safety  of  this  structure.  The  rein- 
forcement is  present  in  such  small  quantities  that  it  is 
negligible.  Any  structure  that  has  withstood  such  a 
test  without  showing  any  signs  of  weakness  is  likely  to 
have  its  "ultimate  fate  long  delayed,"  as  you  say. 


"Wlhs^    Rod 

piled] 


Will    Bsifflffis   Aire    Hotl 


By  Hok.vce  W.  Kixg* 

In  the  editorial  in  Engineering  News  of  Feb.  10,  en- 
titled "Is  the  Kock-Fill  Dam  a  Safe  Type  of  Dam?" 
three  fundamental  defects  in  the  design  of  the  Lower 
Otay  dam  are  stated — namely,  too  small  a  cross-section, 
failure  to  pave  the  downstream  slope  and  lack  of  a  sub- 
stantial crest  to  the  dam.  Without  these  defects,  it  is 
maintained,  the  clam  would  have  withstood  the  flood  of 
water  that  passed  over  it. 

The  writer  is  rather  surprised  at  the  position  taken 
in  this  editorial,  as  he  had  not  supposed  that  the  rock- 
fill  dam  was  ever  considered  as  of  the  overflow  type.  In 
this  respect  it  stands  almost  identically  in  the  same  class 
with  the  earth-fill  dam.  The  rock-fill  dam  has  an  ad- 
vantage over  the  earth  dam  in  that  failure  is  not  so 
likely  to  result  from  seepage  starting  along  the  outlet 
works  or  at  the  junction  with  the  banks  of  the  stream, 
but  it  has  no  advantage  in  the  regard  mentioned.  The 
writer  cannot  conceive  of  rocks  weighing  from  one-half 
ton  to  three  tons  being  so  well  laid  that  the  terrific  force 
of  a  large  volume  of  water  passing  down  the  lower  face 
of  the  dam  will  not  dislodge  them.  The  writer  would 
like  to  inquire  whether  an  overflow  rock-fill  dam  is  any- 
where in  existence. 

In  the  case  of  the  Lower  Otay  dam  it  appears  that 
the  structure  withstood  the  pressure  of  the  water  safely 
until  it  was  overtopped.  In  this  respect  it  did  all  that 
any  dam  of  this  type  could  be  expected  to  do.  The  real 
cause  of  the  failure  was  insufficient  spillway  capacity. 
A  separate  spillway  of  capacity  sufficient  to  discharge 
the  maximum  flood  with  the  water  surface  in  the  reser- 
voir at  least  10  ft.  below  the  crest  of  the  dam  is  not  too 
great  a  margin  of  safety. 

♦Professor   of  Hydraulic   Engineering,   University  of  Mich- 
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Rock-fill  dams  are  particularly  suited  to  certain  locali- 
ties in  the  western  United  States,  on  streams  flowing 
through  rock  canons  where  suitable  material  for  an  earth 
dam  is  scarce  and  materials  for  masonry  dams  are  pro- 
hibitive in  cost.  In  such  cases  a  rock-fill  dam  may  pro- 
vide the  most  economical  and  satisfactory  solution  of 
the  problem.  A  spillway,  detached  from  the  structure, 
must  always  be  provided  for  dams  of  this  type.  The 
spillway  may,  if  topographic  features  are  suitable,  be 
located  in  a  saddle  remote  from  the  dam,  or  it  may  be 
necessary  to  construct  it  in  the  sides  of  the  canon  just 
above  the  dam.  In  the  latter  case  the  material  exca- 
vated from  the  spillway  may  be  deposited  in  the  dam. 

A  substantial  cutoff  extending  from  an  impervious 
foundation  to  the  elevation  of  the  maximum  water  sur- 
face is  essential  in  a  dam  of  this  type,  but  rock  of  an 
indifferent  character  may  be  used  in  the  body  of  the 
dam.  Rock  may  be  used  for  this  purpose  that  would  not 
be  satisfactory  for  a  masonry  structure,  which  fact  may 
lead  to  the  choice  of  a  rock-fill  dam  rather  than  a  masonry 
dam  for  a  particular  locality. 

In  the  writer's  opinion  a  rock-fill  dam,  if  properly 
designed,  may  be  a  perfectly  satisfactory  structure,  but 
it  will  be  safe  only  in  case  sufficient  spillway  capacity 
is  provided  to  prevent  water  from  passing  over  its  crest. 
The  three  or  four  failures  of  rock-fill  dams  that  have 
been  recorded  all  appear  to  be  traceable  to  one  cause — 
failure  to  ■•Provide  adequate  spillway  capacity. 

Work  of  tlhie  Bali: 
of  FnalbJlsc 
Editorial  Correspoxdexce 

Dallas,  Tex.,  has  a  bureau  of  sanitation  directly  super- 
j  vised  by  engineers.  The  city  department  of  health  was 
created  by  the  city  commission  on  May  5,  1915.  It  is 
j  theoretically  under  the  general  supervision  of  an  advisory 
board  of  health  (unpaid)  of  13  members,  appointed  by 
I  the  mayor,  who  is  chairman.  The  law  requires  that  6 
j  of  the  13  members  shall  be  practicing  physicians.  The 
'  board  is  composed  of  prominent  physicians  whose  con- 
1  nection  with  it  gives  it  considerable  popular  prestige. 

The   work   of   the   department   is   divided   into   three 
i  bureaus  or  divisions — sanitation,  care  of  the  sick,  hos- 
[  pital  work — each  in  charge  (theoretically)  of  a  committee 
j  of  the  board  of  healtli.     The  bureau  of  sanitation  is  in 
charge  of  Charles  Saville,  a  graduate  in  sanitary  engi- 
neering  of   the    ]\Iassachusetts    Institute   of    Technology 
and  formerly  with  Hering  &  Gregory,  consulting  engi- 
I  neers,  New  York  City.     The  assistant  chief  of  the  bureau 
I  of  sanitation,  Henry  W.  Van  Hovenberg,  is  also  a  grad- 
j  uate  in  sanitary  engineering  of  the  ^Massachusetts  Institute 
of  Teclinology.     The  heads  of  the  other  two  bureaus  arc 
physicians. 
j       Under  the  director  of  sanitation  are  two  divisions — 
one  of  sanitation  and  public-health  instruction  and  one 
of  food  and  milk  inspection  and  analysis.     The  division 
of  vital  statistics  is  under  the  healtli  officer,  who  heads 
:  the  bureau  of  caring  for  the  sick.     The  collection  and 
disposal  of  garbage  and  refuse  and  the  cleaning  of  the 
streets  are  not  a  part  of  the  work  of  the  department  of 
health,  but  are  in  charge  of  superintendents  who  report 
;  to  the  commissioner  of  streets  and  public  property.    How- 
ever, the  bureau  of  sanitation  cooperates  with  these  de- 


partments as  well  as  with  the  water  and  sewer  depart- 
ments, and  the  director  of  sanitation  is  now  engaged  in 
a  special  study  and  investigation  of  gari)age  disposal. 

The  principal  work  of  the  bureau  of  sanitation  is  the 
inspection  of  food  and  milk  supplies  and  the  inspection 
and  abolition  of  nuisances.  Systematic  inspections  are 
made  of  all  dairies  and  of  all  places  where  food  is  offered 
for  sale.  The  condition  of  these  places  is  rated  on  score 
cards  that  take  into  consideration  the  sanitary  conditions 
of  the  building  and  equipment,  the  character  and  con- 
dition of  tlie  foodstuffs,  tlie  health  and  cleanliness  of 
employees,  toilet  and  washing  facilities.  These  items  are 
rated  according  to  their  relative  importance,  so  as  to 
make  100  a  perfect  score.  The  scores  are  furnished  to 
housewives  and  others  on  request  and  are  a  stimulant  to 
general  cleanliness  on  the  part  of  all  who  handle  food- 
stuffs.   Inspectors  of  the  bureau  of  sanitation  also  condemn 


SANITARY  INSPECTION    -  city  op  Dallas 

_ No... 


HEALTH  DEPARTMENT 
Dale. 


While 


Street _ 

Owner  i-w  .  ..«..* 

Aient   - --■" -0«~P«-« V -Cj|o«d 

Number  of  occupants,  total    ._ Children  under  S  yean    . 

WATER  SUPPLY 

City  Supply—  Yes,    No.  In  House—  Yes,    No.  On  Premites—  Yes,    No. 

Other  Supply— Km,    No.  Describe 

Possible  Pollution  of  Supply— Kfs,    No _  , _ _ 

SEWAGE 

Sewer  Connection—  Yes,     No.       In  House,—  Yes, 

Dry  Closet-  Yes,      No.  ""j  ^'  '''•"'•''-  ^" 

'  Uied  by    Servant- K^i 

GENERAL 


Condition — Good,    Bad 
Condition — Good,  Hod 


Milk  supplied  by   Dairy— Occupant— Neighbor— Store 
Roomers,  Boarders—  Yes.  No. 
Condition  of  Premises— 6'ooi/,  Bad 

Inspector ..._ _ 


I  Dot> 


SANITARY-INSPECTION  RECORD  CARD,  DALLAS,  TEX. 
The  original   is  6x4   in. 

and  destroy  all  foodstuffs  unfit  for  human  consumption. 

The  inspection  of  premises,  the  elimination  of  dry 
closets  within  the  sewered  area  and  the  enforcement  of 
the  sanitary  code  form  a  large  part  of  the  work  of  the 
inspectors  of  the  bureau  of  sanitation.  A  sanitary- 
inspection  card  used  by  Mr.  Saville  is  reproduced  here- 
with. Another  phase  of  the  work  is  the  examination  and 
abolition  of  all  places  that  breed  malaria-bearing  mos- 
quitoes. Then,  of  course,  there  is  the  usual  routine  work 
of  handling  miscellaneous  complaints.  A  system  has  been 
worked  out  for  attending  to  these  complaints  as  expedi- 
tiously as  possible  by  the  use  of  special  forms  that  are 
referred  directly  to  police,  legal  or  welfare  departments 
for  action. 

With  the  cooperation  of  two  or  three  of  tlie  local  news- 
papers it  has  been  possible  to  give  considerable  publicity 
to  the  work  the  bureau  of  sanitation  is  attempting  to 
accomplish.  The  efforts  of  the  bureau  have  also  been 
much  assisted  by  a  local  society  for  municij^al  research, 
which  has  a  committee  on  sanitation  and  housing.  Tiiis 
society  is  composed  of  department  lieads  aiul  other  em- 
ployees of  the  municipal  government  of  Dallas,  and  its 
aim  is  "to  study  and  initiate  progressive,  efficient  and 
economical  methods  in  municipal  business  affairs  and 
to  bring  about  a  closer  cooperation  of  the  various  de- 
partments of  the  city  government."  Altogether,  the  work 
accomplished  in  the  first  year  of  its  existence  by  the 
new  Dallas  department  of  public  health  is  a  fine  example 
of  what  technically  trained  sanitary  engineers  may  ac- 
complish in  public-health  work. 
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Mettlhodls    ^sedl   nira    ComjmpreIheira= 
^Bve  S^irvey  off  IStialRrsiillOp  M.  Y. 

Until  11M);>  iluTc  wiTi'  ni)  iucuralc  survey  records  of  tlic 
City  of  HulValo,  N.  V.,  for  use  of  tho  assossors — a  cou- 
(litioii  of  iill'nirs  coininon  to  a  jiroat  iiiaiiy  American 
cities.  Sucli  maps  as  existed  were  compilations  of  lot 
and  subdivision  surveys,  and  were  as  full  of  inconsisten- 
cies as  such  comj)ilations  always  are.  In  1!)0;5  a  City  Sur- 
vey Division  of  the  Bureau  of  l<]n<xincerin<i  was  estab- 
lished, and  I'vcr  since  then  a  tluirough  and  systematic 
survey  of  the  city  has  been  under  way. 

It  was  intended  to  base  this  survey  on  a  triangulation 
net  established  by  precise  methods,  but  owing  to  the 
necessary  slowness  of  this  work  and  the  great  demands 
made  for  special  surveys  the  triangulation  has 
been  only  partly  completed.  In  order  to  go  ahead  with 
the  detail  survey  without  the  governing  triangulation 
the  surveys  are  based  on  closed  traverses,  about  i/o  or 
%  mi.  square,  run  through  the  principal  streets.  The 
limiting  error  of  closure  for  these  traverses  is  1  in  10,000. 

Ordinary  methods  for  lity  survey  work  were  employed, 
except  that  linear  measurements  were  made  with  a 
100-ft.  invar  tape  laid  on  the  ground.  Three  tapemen 
were  required,  one  to  carry  the  tape  in  the  middle,  for  it 
must  at  no  time  be  allowed  to  drag  on  the  ground  be- 
cause of  its  liability  to  breakage  and  injury.  Marks  cut 
in  sidewalks  were  used  as  stations.  One  monument  was 
set  at  each  street  corner — a  plain  stone  shaft,  to  be  ulti- 
mately replaced  with  the  type  of  monument  shown  in 
Fig.  1.  These  future  monuments  are  to  be  set  at  street- 
line  intersections,  on  range  with  one  of  the  street  lines 
and  on  an  offset  of  2  ft.  from  the  other,  at  intervals  of 
1,000  ft.  The  intermediate  street  lines  are  to  be  marked 
with  plain  stone  monuments  set  flush  with  the  surface 
of  the  ground. 

To  keep  record  of  the  progress  of  the  work,  a  wall  map 
of  the  whole  city  is  used,  upon  which  is  noted  within 

Surface  of  Ground 


the -lines  (if  ca<li  street  the  number  of  the  (ield-book  and 
|iagc-nunil)cr'  uhicli  contains  the  survey  notes  of  that  l>ar- 
ticular  pait  of  the  street;  also  the  nnndier  of  the  rolliMl 
map   upon  which  the  survey  notes  are  ])lotted  in  detail. 

'I'iic  original  record  map  is  drawn  on  cloth-backed 
])aper  on  a  scale  of  200  ft.  to  the  inch,  forming  rolls  42 
in.  wide  by  20  ft.  long  (north  and  soutli).  Street  and 
property  lines  with  original  record  and  deed  distances 
are  shown  in  black;  measured  distances  and  courses  are 
in  blue  (or  green  originally)  and  adjusted  distances  and 
courses  in  red.  This  map  shows  the  frontage  of  every 
lot  on  the  street  (in  many  instances  the  dejjths  of  lots 
are  also  shown  because  it  was  necessary  to  fi.x  the  back 
corners  of  the  lot  to  establish  the  frontage),  and  also  one 
front  corner  of  any  building  on  the  lot. 

The  city  is  divided  into  14  tax  districts,  requiring  804 
maps  and  57  index  sheets.     These  maps  are  to  be  hound 
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TYPE   OF   CITY   SURVEY  MONUMENT   TO  BE  USED 
IN  BUFFALO,  N.   Y. 


FIG.     2.     PORTION    OF    ASSESSOR'S    MAP    MADE     BY    CITY 
SURVEY   DIVISION,   BUFFALO 

in  loose-leaf  fashion  in  38  parts.  The  maps  are  drawn 
on  mounted  reinforced  Paragon  paper  sheets  28x36  in.  to 
a  scale  of  1  in.  =  50  ft.  On  these  maps  are  shown  the 
sublets  and  their  dimensions.  Distances  from  deeds  are 
marked  with  the  letter  "D,"'  and  measured  distances 
with  the  letter  "]\I."  The  original  farm-lot  numbers  are 
shown  in  red;  the  block  and  sublot  numbers  are  also 
shown,  to  assist  the  assessors  in  the  location  of  sublets, 
which  are  described  by  block  and  sublot  numbers  with 
particular  reference  to  a  certain  subdivision  map  on  file 
in  the  County  Clerk's  office. 

All  existing  sewers,  manholes,  catchbasins  and  street  ^ 
lights  (electric  and  gas),  all  of  which  are  paid  for  in 
the  City  of  Buffalo  by  local  assessment,  are  shown  on 
these  maps;  arrows  indicating  the  direction  of  the  street 
surface  drainage  are  also  shown.  Fig.  2  is  an  example 
of  a  portion  of  such  a  map.  Numbers  inclosed  in 
circles  at  the  extreme  right  and  left  of  the  sheet  as  well 
as  the  top  and  bottom  indicate  the  numbers  of  the  ad- 
joining sheets  so  as  to  obviate  the  necessity  of  referring  . 
to  the  index  page. 

As  to  the  disposition  of  surpluses  and  shortages  in  city 
blocks,  it  has  been  found  impracticable  to  apply  any  set 
rule  that  would  fit  all  conditions.     In  the  readjustment 
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■  property  and  street  lines  the  work  is  governed  to  a 
reat  extent  by  existing  local  conditions.  In  open  coun- 
V  it  is  comparatively  a  simple  matter  to  ap])ortion  the 
irplus  or  shortage  over  the  entire  block  without  causing 
[ly  material  inconveniences. 

in  many  instances  lands  have  been  subdivided  and 
laps  placed  on   file   in   the   county   clerk's   office   whicii 


.«ho\vs  about  half  the  map  in  simplified  form,  while  a 
detail  is  reproduced  in  full  at  the  right.  The  data 
gleaned  in  these  special  surveys  are  of  course  made  use  of 
for  the  ])lans  of  the  systematic  city  survey. 

Buffalo  contains  about  40  sq.mi.,  and  half  of  this  area 
has  been  suiveyed.  The  City  Survey  Division  is  in 
cliarge  of  Louis  II.  Rathmann,  Assistant  Engineer  of  the 


FIG.   3.     EXAMPLE  OF  A   SPECIAL   SURVEY   OF 


Enlarged  Detail  at  X 

THE    CITY  SURVEY    DIVISION.    BUFFALO.    N.    Y. 


licate  that  the  lots  are  to  be  described  as  being  a  defin- 

distance  from  a  fixed  point  of  beginning,  each  lot  hav- 
\i  a  definite  frontage  except  the  last  lot,  which  is  of  a 
;)ntage  more  or  less,  the  evident  intention  being  that  the 
ft  lot  shall  bear  the  surplus  or  shortage,  whichever  it 
iy  be.  In  thickly  settled  portions  of  the  city  the  prop- 
■V  lines  are  too  firmly  fixed  by  reason  of  long  occupa- 

n  to  admit  of  any  radical  changes. 

In  the  course  of  the  resurvey  of  the  city,  in  many  lo- 

ties  conditions  have  been  met  in  which  a  lot  will  have 

excessive  frontage  at  the  expense  of  another  lot  some 
Itance  beyond  in  the  same  block.  To  attempt  a  read- 
ijitment  of  the  property  lines  so  as  to  place  the  excess 
Vere  it  rightfully  belongs  would  cause  every  intervening 
jpperty  holder  to  encroach  on  his  neighbor's  land,  thus 
^-ving  opportunity  for  endless  litigation  far  in  excess  of 
:\\  value  of  the  land  involved.  In  such  cases  it  is  believed 
j;ferable  to  accept  conditions  as  they  are. 

Wherever  it  is  ])racticable,  an  attempt  is  made  so  to 
1  ust  the  property  lines  as  to  give  every  property  owner 
:|  frontage  his  deed  calls  for,  even  though  the  read- 
iiited  location  may  disagree  with  the  deed  description 
itifar  as  it  refers  to  the  distance  from  the  point  of  begin- 
if.g.  The  Board  of  Assessors  has  a  record  of  every  piece 
1;  property  in  the  city,  giving  the  owner's  name,  the 
Ibensions  of  the  lot,  its  location,  and  land  valuation,  as 
k\  as  valuation  of  improvements.  The  assessors  prefer 
:(luse  the  deed  frontages  .unless  objection  is  made  by  the 
Jliier  that  the  deed  frontage  is  incorrect,  when  after 
ifijification  by  the  Department  of  Public  Works  the  cor- 
r»ted  frontage  is  used  and  the  changes  are  made  on  the 
up  and  book  of  records. 

liesides  conducting  the  city  survey  above  outlined,  the 
Cy  Survey  Division  is  constantly  called  upon  to  make 
•licial  surveys  for  various  city  purposes,  all  the  survey 
kvk  of  the  city  being  concentrated  in  this  bureau.  Fig. 
'  .'produces  part  of  the  map  of  such  a  survey,  and  inci- 
1' tally  shows  a  condition  of  lot  layout— incipient  city 
)  nning — of  a  particularly  flagrant  variety.  The  survey 
s'or  a  new  street  to  take  care  in  some  measure  of  the 
iiiiliazard  layout  of  the  original  sections  and  blocks  of 
uoining  real-estate  developments.     The  plan  at  the  left 


Bureau  of  Engineering,  Department  of  Public  Works,  of 
which  George  II.  Norton  is  Chief  Engineer.  The  di- 
vision comprises  an  assistant  engineer  in  charge  of  the 
field  party,  a  transitinan,  three  rodinen  (or  chainmeu) 
and  two  draftsmen. 

m 

i)Y  Aktiuu  T.  Clakk* 

In  locating  water-works  distribution  reservoirs  on  slop- 
ing ground  it  is  often  convenient  to  know  in  advance 
the  dimensions  of  reservoirs  of  different  depths  that  will 
give  a  requii'ed  capacity.     The  accompanying  table  has 

CAPACITIES   OF   .SQUARE    UESERVOIRS    (MILLIONS    OF   GALLONS) 

L  D  =  10  ft           D  =  20  ft.          D  =  30  ft.          D  =  40  ft. 
Interior  Side  Slope,  1  on  3  (cot  9  =  3.0) 

100  0.4 

200  3.0 

300  .5.5          8.8 

400  11.0  17.5 

.500  16.5  29.1 

GOO  25.0  44.0 

700  33.6  61.4 
Interior  Side  Slope  1  on  25  (cot  9  =  2.5) 

100  0  4 

200  30                        2  81 

300  5  6                        9.5 

400  11   2  18.8 

500  16.9  30.4 

(iOO  25  0  45.8 

700  34    1  63.3 
Interior  Side  Slope  1  on  2  (cot  9  =  2.0) 

100  0  5                        0.6 

200  3.2                        5.4 

.300  5.9  10.2 

400  11.6  20  0 

500  17  2  31.7 

(500  25  9  45.9 

700  34.6  65.2 
Interior  Side  Slope  1  on  U  (cot  fl   =  1.5) 

100  0  5                        0.8 

200  3.3                        6.1 

300  6  1  11.4 

400  11   8  21.2 

.500  17.6  33.1 

600  26  0  49.2 

700  35.1  67.2 

been  prepared  by  the  writer  to  show  the  capacities  of 
square  reservoirs  of  different  depths  with  different  side 
lengths  and  with  different  interior  slopes.  L  is  length 
along  water  edge. 

The  table  is  also  readily  applied  to  circular  reservoirs; 
if  L  is  diameter,  capacity  is  0.7854  given  value.     The 

•Assistant  Engineer  to  Robert  E.  Horton,  57  North  i^iiic 
Ave..    Albany.    N.    Y. 


10.5 

11.1 

22.5 

25  5 

38.3 

44  6 

58.5 

70.0 

84.1 

102.1 

11.8 

13.0 

24.5 

28.0 

40  9 

48.  5 

62.2 

75  9 

88.1 

108  7 

13.2 

15.1 

26  4 

30  5 

43.7 

53  5 

62.1 

76.0 

92.2 

115  6 

0.8 

7.7 

14  7 

17.0 

28.4 

33.0 

46.6 

58.3 

70.4 

87.8 

96.4 

122  9 

1(58 
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(iiMc  inn  1)0  nppliivl  to  nM'taiijuiliir  roscrvoirs  tliat  arc  not 
siiuari"  l>v  addiiiir  a  waicr  prism  //'  —  //  wide,  D  liigh  and 
of  {(Migtii  Ij  -  I)  cot  a,  wlicrc  1/  is  tlic  lon-r  side  (water 
edjxo)  and  f)  is  the  nn<iU'  of  Imnic  slojie. 

If  it  is  desired  to  ol)tain  the  dimensions  of  reservoirs 
of  a  fjiven  ea])aeitv  more  elosely  than  tliey  can  he  taken 
from  the  tal)le  or  read  l).v  inter|)olation,  eiirvos  can  readily 
he  constructed  liy   plotting  the  data  given   in   the  tahle. 

Pavnira^  Records?  Topelfesvp  H^aira. 

Tlic  city  engineer  of  'rojicka,  Kan.,  A.  U.  Young,  has 
adopted  the  following  methods  of  nuiking  and  keei)ing 
records  of  pavement  construction:  A  plot  of  the  hlock 
or  paving  district  and  a  profile  of  the  street  are  nuide 
on  a  single  18.\22-in.  sheet,  of  which  the  accompanying 
illustration  is  a  small-scale  reproduction.  These  plots 
arc  on  tracing  cloth,  divided  half  and  half  into  plain 
and  standard  Plate  A  cross-section  tracing  cloth.  The 
scale  used  ordinarily  is  50  ft.   1   in. 

These  plots  serve  the  douhle  purpose  of  appraisers' 
maps  and  office  records.  They  show  all  lots  and  pieces 
of  land  in  the  hlock  or  paving  district.  The  file  hlue- 
prints  (dcscrihed  later)  also  contain  in  red  ink  the  as- 
sessed valuations  of  the  property.  Assessments  arc 
based  on  the  value  of  property,  not  on  ])ro  rata  frontage 
alone. 

The  plots  are  made  by  a  draftsman,  and  then  boundaries 
and    dimensions   are    checked    twice — once    by    the    office 
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SHEET  FROM  BOOK  OF  PAVEMENT  RECORDS,  CITY  ENGINEER'S   OFFICE. 

TOPEKA,   KAN. 

Actual  size,   18x22   in. 


engineer  and  then  by  the  city  cngiiii'cr.  The  prolilcft 
arc  plotted  from  carbon  copies  of  field  notes  as  the  field- 
work  progre.s.ses.  Tlu?  grade  lines  are  put  on  the  ])rofile 
iiy  the  assistant  engineer  in  charge  of  (ield  work.  They 
are  checked  and  approved  by  the  city  engineer  and  even- 
tually l)y  the  iJoard  of  (Jommissioners  (Topoka  has 
commission-])laii  government).  Cross-sections,  paving 
areas,  curb  lengths  and  other  (puintities  arc  checked  by 
the  oflice  engineer  Jis  well  as  by  the  field  party.  All 
computations  are  made  in  bound  books,  and  the  record 
shows  the  date  and  initials  of  the  comiiuter  and  the 
checker. 

As  soon  as  the  quantiticts  for  each  block  or  paving  dis- 
trict arc  computed,  the  work  as  a  whole  is  totaled,  the 
])roi)osal  blanks  filled  out  and  the  contract  advertised 
and  let.  After  the  contract  is  awarded,  the  detailed 
estimates  of  the  assessments  for  each  district  separately 
are  made,  based  on  the  contract  i)rices.  Standard  forma 
are  provided  for  the.se  estimates.  The  computations  are 
made  by  the  office  engineer,  checked  by  the  a.ssistant  en- 
gineer in  charge  of  fieldwork  and  finally  checked  by  the 
city  engineer,  who  certifies  them  and  transmits  the  sheets 
to  the  city  clerk. 

By  the  time  this  work  is  done,  in  ten  days  or  two  weeks, 
the  contractors  are  ready  to  begin  construction.  The 
program  starts  promptly  near  the  beginning  of  the  new 
year,  and  the  contractors  are  at  work  as  soon  as  weather 
conditions  permit  in  the  spring.  There  is  little  trouble 
in  Topeka  from  contracts  delayed  until  the  approach  of 
winter.  Blueprints  are  made  of  all  the 
plans  of  the  year's  work  and  are  bound 
into  books.  Near  the  corner  of  each 
tracing  has  been  added  a  tabulation 
giving  the  name  of  the  contractor,  date 
of  starting  work  and  the  date  of  coift- 
pleting  work,  and  also  a  list  of 
the  quantities  estimated  and  measured 
(final)  and  the  unit  contract  price,  all 
work  being  let  on  a  unit-price  basis. 
In  addition  to  the  plots  the  file  book 
contains  a  quantity  summary  sheet 
and  summary  sheet  of  bids  and  esti- 
mates. 

The  quantity  summary  gives  a  list 
of  all  the  pavements  laid  during  the 
year,  under  the  proper  heading  as  to  the 
type  of  pavement,  and  the  final  esti- 
mate quantities  of  excavation  (cu.yd.), 
paving  (sq.yd.),  curb  (lin.ft.),  pav- 
ing relaid  (sq.ft.),  curb  reset  (lin.ft.), 
catchbasins,  sewers  (lin.ft.),  concrete 
walk  (sq.ft.),  new  brick  walk  (sq.ft.), 
old  brick  walk  relaid  (sq.ft.),  man- 
holes, inlets,  etc.,  in  each  district  or 
block. 

The  summary  sheet  of  estimates  and 
bids  is  an  extremely  valuable  part  of 
the  file.  It  contains  under  the 
proper  heading  as  to  type  of  pavement 
a  list  of  all  the  items  bid  on  during 
the  year.  (It  is  the  custom  in 
Topeka  to  let  all  the  paving  of  a 
chosen  type  or  kind  in  one  contract, 
with  the  provision  that  the  work  is  not 
to    be    sublet.)       The    city    engineer's 
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estimate  of  unit  prices  and  totals  is  given  in  parallel  col- 
umns with  each  bid  received,  divided  in  the  same  way  into 
unit  price  and  total.  The  name  of  the  contractor  is  given 
in  each  instance,  with  an  asterisk  for  denoting  the  success- 
ful bidder.  The  value  of  tliis  tabulation,  not  uidy  as  a 
part  of  the  record,  but  for  making  future  estimates,  can 
be  easily  appreciated. 


Socime  Cosfts  of  Appflynim^  I 

The  upstream  face  of  the  Elejjhant  Butte  dam  of  the 
United  States  Reclamation  Service  is  being  waterproofed 
with  portland-cement  mortar  mixed  in  the  proportion  of 
one  part  cement  to  two  parts  sand  and  applied  with  a 
cement  gun  in  a  coating  about  1  in.  thick.  Advantage 
has  been  taken  of  rising  water  in  the  reservoir  to  work 
from  rafts  specially  constructed  for  the  purpose.  There 
are  two  of  these,  each  9x13  ft.,  made  of  planking  on  a 
framework  laid  on  and  attached  to  16  oil  barrels.  One 
raft  contains  the  machine,  operator  and  helpers,  small 
mixing  box  and  a  few  sacks  of  cement  and  sand,  while 
the  other  is  loaded  with   cement  and   sand. 

The  coating  is  applied  in  horizontal  strips  about  10 
ft.  high  and  the  length  of  the  dam  at  water  level.  The 
surface  is  first  cleaned  thoroughly  with  scrapers  and 
wire  brushes  and  is  then  gone  over  with  a  sand-blast, 
using  coarse  sand,  passed  tlirough  the  machine  to  obtain 
the  necessary  pressure.  This  roughens  the  surface  suffi- 
ciently to  cause  the  mortar  to  adliere  to  it.  The  surface 
is  then  thoroughly  moistened  with  a  hose  and  the  mortar 
immediately  applied.  The  mortar  is  put  on  in  four  layers, 
each  about  i/4  i^i.  in  thickness.  It  was  found  that  a  thicker 
coat  than  this  applied  on  a  vertical  wall,  without  rein- 
forcement, would,  on  account  of  its  weight,  slough  off 
before  setting.  Eacli  layer  follows  the  preceding  one  be- 
fore it  has  attained  its  final  set,  and  so  far  there  is  no 
indication  of  a  parting  of  the  layers.  Numerous  samples 
taken  from  the  face  showed  perfect  adhesion  to  the  con- 
crete, it  being  impossible  in  every  case  to  break  the 
mortar  from  the  concrete  at  the  line  of  contact.  The 
cost  per  square  foot  for  the  first  100,000  sq.ft.  of  this 
coating  is  as  follows : 

Operating  and   repair  work,   including   cost   of  air   and 

water    $O.Oir> 

Staging,  cleaning  wall,   moving,  etc .006 

Cement     024 

Sand,    including    labor,    screening    and    hauling     (sand 

only   20c.    per   cu.yd.) 007 

Depreciation  of  gun  and  equipment .020 

Subtotal    $0,072 

Overhead    007 

Total  cost  per  square  foot |0.079 

Some  experiments  were  also  conducted  at  Elephant 
Butte  to  determine  the  feasil)ility  and  probable  cost  of 
troweling  the  mortar  placed  by  cement  gun,  with  the 
idea  of  using  the  machine  for  the  lining  of  canals  or 
for  repairing  lining  that  had  disintegrated  and  required  a 
smooth  finish.  The  area  treated  was  75  sq.ft.  This  was 
covered  with  mortar  averaging  %  in.  in  thickness  in  15 
min.  working  time,  or  at  the  rate  of  300  sq.ft.  per  hr. 
for  this  average  thickness.  One  good  finisher  troweled 
56  sq.ft.  in  25  min.,  or  at  the  rate  of  135  sq.ft.  per  hr. 
Possibly  two  men  could  keep  up  with  the  gun.  The  fin- 
lishing  was  not  done  to  a  screcded  surface.  The  surface 
lis  wavy,  but  much  smoother  than  a  formed  surface  would 
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be.  It  could  be  screcded  to  a  plane,  if  thought  necessary. 
Care  must  be  taken  that  too  much  material  is  not  de- 
posited in  one  coat,  or  horizontal  cracks  will  occur,  due 
to  settlement.  Some  cracks  appeared  in  this  experiment, 
and  in  each  one  the  material  was  found  to  be  from  1 
in.  to  11/^  in.  thick.  The  cost  of  this  particular  experi- 
ment, not  counting  cost  of  setting  up,  equipment,  etc., 
was  as  follows : 

I>abor    $0.30 

Sand,   api)roximately   9   cu.ft .90 

Cement,    4    sacks 2.00 

Total    for   7.'')   sq.f t $3.20 

Per    square     foot $0.04  V4 

Depreciation,  staging,  moving,  etc,  would  depend  on 
the  job,  hut  it  is  probable  that  the  total  cost  of  placing 
this  coating,  including  the  troweling,  under  average  con- 
ditions would  not  exceed  5c.  per  sq.ft. 

In  using  the  cement  gun  the  sand  must  be  clean, 
sliarj)  and  not  too  fine.  It  must  not  be  bone-dry,  or 
trouble  with  feeding  will  occiir.  The  air  pressure  should 
be  about  30  lb.  in  the  gun  and  the  water  pressure  over 
60  lb.  It  has  been  figured  at  Elephant  Butte  that  30 
ft.  of  free  air  at  100  lb.  pressure  at  the  point  of  delivery 
to  the  gun  and  10  gal.  of  water  are  required  per  minute. 


laipaEa® 


Improving  the  Fox  River  in  Illinois  l)y  means  of  dams 
is  proposed  by  the  Illinois  Rivers  and  Lakes  Commission 
in  order  to  maintain  a  slack-water  level  in  stretches  that 
are  now  extremely  shallow  in  dry-weather  periods.  There 
is  considerable  use  of  the  river  for  pleasure  boating,  and 
in  order  to  get  boats  from  one  level  to  the  other  it  is 
planned  to  equip  each  dam  with  a  simple  type  of  marine 
railway. 

The  general  construction  is  explained  by  the  drawing. 
On  each  side  of  the  dam  is  an  incline  with  track  for  a 
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MARINE   RAILWAY  FOR  PASSING  BOATS  OVER   DAM   ON 
THE    FOX    RIVER,    ILLINOIS 


cradle,  liaving  a  level  platform  and  a  track  fur  a  car. 
The  cradle,  with  car  upon  it,  is  lowered  beneath  the 
water  and  the  boat  floated  into  position  on  tiie  car.  The 
cradle  is  then  raised  and  the  car  rolled  across  to  the 
cradle  on  the  opposite  side,  which  is  lowered  into  the 
water.  Hinged  aprons  connect  the  cradles  with  tiie  deck 
of  the  fixed  trestle. 

The  marine  railway  would  rarely  cross  directly  over 
the  dam  in  the  manner  shown.  In  most  cases  the  in- 
cline on  the  upstream  side  will  be  upon  the  bank,  near 
the  end  of  the  dam.  Thence  the  car  will  run  on  a 
narrow-gage  track  to  a  suitable  point  below  the  dam, 
where  the  second  incline  can  be  placed.  Where  there 
is  a  headrace,  this  may  provide  a  location  for  the  in- 
clines.    The  cost  for  these  marine  railwavs  is  estimated 
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at  $1.0(10  c-iili,  <,r  $11,000.  with  $:,:!, !)li()  Jul-  (Ircd-iii-' 
at  tlif  ludt  (,f  Ihc  ,l,i\\  ii>trc;iiii  inclines.  'I'hus  flic  total 
cost  wuuld  he  $(il.:i(;().  The  .ahlcs  of  the  cradles  would 
1)0  o])cratcd  hy  drums  driven  hy  electrie  iiiolors,  as  electric' 
power  is  avaiial»le  at  most  of  the  dams.  Hand  o))oration. 
could   he  employi'd  where  necessary. 

.\  marine  railway  ol'  this  typo,  l»ut  larj^c  enon^di  io 
handle  a  canal  hoat  100x17  I't.,  is  l)cin<r  huilt  hy  the 
Spring-  Lake  Drainaj^o  District,  in  Illinois.  This  was 
ordered  hy  the  courts,  as  tho  District's  levoc  closed  a  chan- 
nel connocting  Sprinj;;  Lake  with  tho  Illinois  River.  Tho 
boats  will  ho  taken  up  one  incline  on  a  cradle,  then  turned 
.180°  on  a  turntable  and  loworeil  on  the  other  side. 


B^epft  ana  Csxipdl  Ilnadless 

A  card-index  record  of  j)ul)lic  impro\HMnents  done  by 
special  assessment  has  boon  devised  by  Morgan  II.  Bright- 
man,  city  oBgineor  of  Fjlgin,  111.,  and  was  described  in  a 
paper  presented  at  the  recent  annual  meeting  of  the  Illi- 
nois Society  of  Engineers.  In  view  of  the  continual  de- 
mands for  information  as  to  work  of  this  kind  the  record 
was  prepared  to  eliminate  as  far  as  possible  the  necessity 
of  frequent  reference  to  original  records  and  also  to 
condense  the  information  to  convenient  form. 

The  principal  facts  and  figures  concerning  the  different 
improvements  are  recorded  on  the  two  sides  of  standard 
■txfi-in.  filing  cards,  as  sliown  by  the  accompanying  illus- 
tration. One  card  is  used  for  each  improvement.  Tho 
entire  system,  alphabetically  arranged  and  filed  in  a  small 
metal  case,  occupies  an  inconsiderable  space  in  the  office 
desk. 

In  the  first  four  lines  on  the  face  of  each  card  a  consid- 
erable amount  of  information  regarding  the  improvement 
itself  may  be  given.  For  a  brick  pavement,  after  the 
Aame  of  the  improvement  would  appear  the  street  in  which 
the  work  was  laid,  the  points  to  and  fi'om  which  it  ex- 


CITY   OF   ELGIN 

Special  Assessment  Improvement  Record  Card 

Morgan  H.  Brightman,  City  Engineer 

Eat'd  cott  of  MMi 

fr 

Mt   ....t ToUl   Roll     .         t 

Tot«l  colt  of  conit 
Contract  Record 

Preliminary  Nbt«a     

CARD  FOR  RECORD  OP  SPECIAL-ASSESSMENT   IMPROVE- 
MENTS AT  ELGIN,   ILL. 
Card  4x6  in. 

tended,  the  length  and  width  of  roadway,  nature  and 
thickness  of  base,  make  of  brick  and  kind  of  filler,  together 
with  the  yardage  of  iiavement  and  the  lineal  feet  of  curb 
or  curb  and  gutter,  and  any  other  quantities  of  major 
importance. 

On  the  reverse  of  the  card  the  column  headed  "Eefer- 
euces"  is  used  to  good  advantage  for  noting  initials  and 


ninnhers  referring  to  minutes  of  board  meetings,  coiiik 
i)rocciMlings,  etc.,  that  may  be  connected  in  Konie  w. 
to  the  date  ojjposite.  For  instance,  opposite  (lie  date 
the  adoption  of  tlio  first  roHolution  the  note  "ji.  L.  I.  || 
125"  means  that  on  page  15^5,  Vol.  |  j  |  ,,r  n,,.  proceedin 
of    the    Hoard    of    l,oc;d     Improvements    is    recorded  (1 

adoption  of  kik 


1 

Oaf*  of 

Monlli 

D.> 

Y*ar           Relerence 

i 

-    1 

■ 

":"'~, '::.'" 

lllji  received          



TO           r 

'        ' 

B„ll   reduced   .' 

RCMAnKS: 

REVERSE   OF   CARD 


resolution.  T 
n  o  t  e  "D.  ' 
1/ If!- 1/26"  „ 
posite  the  <lii' 
of  the  adverti 
ment  for  h\ 
would  indiea 
that  such  adve 
tisenient  was  c 
ficially  made 
the  Daily  Net 
from  .Jan.  16 
Jan.  26.  In  th 
way  each  ca 
furnishes  a  re 
ord  of  the  bu 
of  the  genei 
data  relative 
the  improveniei 
which  it  repi 
seiits.  Occasional  reference  must  still  be  made  to  ma 
detailed  and  complete  records  for  information  that  cou) 
not  possibly  be  noted  on  the  cards. 

To  facilitate  this  further  reference  work,  blanks  a 
provided  on  the  face  of  the  card,  at  the  bottom,  to 
filled  in  with  court  docket  number  and  the  file  or  ind' 
numbers  referring  to  other  records  in  the  engineer's  offi' 
including  field  notes,  plans,  profiles,  specifications,  or 
nances,  conti'act  records  and  copies  of  all  legal  or  otlj 
papers  and  documents  connected  with  the  improvemei 
An  index  letter  and  number  are  placed  at  the  upper  co 
ners  of  each  card  to  aid  in  filing  and  for  cross-referencin 

IE3sp©2'aiiiffi®initbs  ®im  tlh<s  Elnf<ect  of 
Inl5*'dl2'sxtt®dl  ILflcsia©  ©la  C©imcipete 

The  Committee  on  :Mixing  and  Placing  of  Concrete  ' 
the  National  Conference  on  Concrete  Eoad  Buildin; 
which  met  in  Chicago,  Feb.  15-18,  reported  some  te« 
that  had  been  made  at  Milwaukee  in  the  investigatin 
of  the  proper  methods  of  mixing  and  placing  concrei 
for  roads.  Among  those  tests  are  a  few  that  throw  son  ■ 
light  on  the  question  of  the  value  of  hydrated  lime  i 
concrete.  A  portion  of  the  report,  hy  Ernest  Ashtoi 
of  the  Lehigh  Portland  Cement  Co.,  AUentown,  Penn 
relates  to  the  hydrated-lime  investigation.  In  his  repoi 
Mr.  Ashton  says : 

A  sman  amount  of  work  was  done  to  ascertain  wheth* 
certain  statement.s  made  relative  to  the  use  of  hydrated  lim 
were  correct,  among  which  the  following  questions  were  mo; 
pertinent: 

1.  Does  the  addition  of  hydrated  lime  increase  the  mobilit 
of  concrete? 

2.  With  a  given  angle  of  chuting  and  given  percentage  t 
water,  will  concrete  flow  more  readily  if  hydrated  lime  ' 
added? 

3.  Does  the  addition  of  hydrated  lime  aid  in  preventm 
segregation? 

4.  Acting  as  a  void  filler,  will  the  addition  of  hydrate 
lime  tend  to  make  the  mass  more  impervious,  thereby  reducin 
to  the  minimum  alternate  expansion  and  contraction  due  t 
moisture? 
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j  A  resume  of  the  results  of  the  tests  is  given  in  the 
accompanying  table.  Tlie  concrete  was  mixed  in  a  ma- 
icliine  mixer  and  deposited  in  the  molds  after  being  mixed 
il  min.  and  after  flowing  through  a  short  concrete  chute 
(in  an  angle  of  20°.  The  same  methods  of  manufacture 
iUid  storage  were  used  on  all  the  specimens.  The  column 
headed  "Consistency"  in  the  table  is  somewhat  ambig- 
[uous,  but  is  the  best  application  that  can  be  deduced 
From  the  report. 

Further  remarks  regarding  the  specimens  are  that  in 
specimen  11-5  there  was  no  separation  of  materials  and 
:hat  all  specimens  M-ere  poorly  compacted;  specimen  H- 
10  was  more  sticky  than  H-5,  and  in  two  of  the  three 
ests  on  which  the  average  was  taken  was  fairly  well 
)acked,  the  other  being  poorly  packed.  Specimen  11-15 
,vas  still  more  sticky  than  specimen  H-10,  and  all  mate- 
•ials  held  well  together  in  a  mass.  All  the  specimens, 
lowever,  were  poorly  compacted.  In  specimen  H-145 
he  concrete  was  very  soft  and  easy  flowing.  In  speci- 
nen  H-1410  the  concrete  was  not  so  soft  as  in  11-145, 
)ut  the  flow  was  slower.  Of  specimen  H-1415  the  ap- 
)earance  and  the  flow  were  the  same  as  of  H-1410.  Mr. 
\shton's  conclusions  regarding  the  tests  are  as  follows : 

1.  No  greater  freedom  of  movement  of  the  mass  was  no- 
iced.  In  point  of  fact,  as  the  lime  was  increased,  more  diffi- 
:ulty  was  experienced  in  getting  material  into  the  test  forms. 

2.  The  worl<  done  shows  that,  with  the  same  angle  and 
he  same  percentage  of  water,  concrete  did  not  flow  more 
•eadily  with  the  addition  of  hydrated  lime;  and  as  the  per- 
:entage  of  hydrated  lime  was  increased,  the  mass  became 
note  sticky  and   did   not   flow   as   readily. 

3.  By  far  the  most  important  observation  made  was  that 
he  addition  of  hydrated  lime  did  prevent  segregation,  so 
iiuch  so  as  to  make  the  biggest  gain  that  can  be  derived  from 
he  use  of  hydrate  of  lime. 

Mr.  Ashton  adds  further  that  the  number  of  speci- 
iiens  made  was  too  small  to  allow  an  adequate  inter- 
tretation  of  actual  values.  It  is  the  intention  of  the 
onimittee  to  carry  on  during  this  year  a  more  extensive 


i'ESTS   OF    6X12-IN.    CONCRETE    CYLINDERS 
I  ING  AMOUNTS  OF  HYDRATED  LIME  AND 


I  No. 

lt-5 

11-145 

k-10 

J-1410 

1-15 

t-1415 


Consistency 
Sticky 

Very  easy  flowing 
Quite  sticky 
Quite  easy  flowing 
Very   sticky 
Quite  easy  flowing 


WITH    VARY- 
OF  WATER* 

Compression,! 
Lb.  per  Sq.In. 


Mo. 

4.r,go 

3.250 
5,330 
5,020 
5,150 
4,620 
Hydrated  lime 
ght  of  cement. 
1   min.        tEach 


1  Mo. 

4,090 
2,880 
4,630 
4,290 
4,420 
4,210 


Lb.  of  Water 
%         per  Cu.Ft. 
Lime     of  Material 
5  5.3 

5  6.5 

10  5.3 

10  6.5 

15  5.3 

15  6.5 

I    *Tests    made    on    1:2:3    gravel    concrete 
lieasured   as   an    added    percentage   to    the    wei 
onstant  slope  of  chute,  20°;   time   of  mixing, 
gure  is  the  average  of  three  specimens. 

ivestigation  as  to  the  value  of  adding  hydrated  lime, 
n  this  connection  attention  is  called  to  the  fact  that 
16  Bureau  of  Standards  in  Pittsburgh  has  already  started 
!)me  work  along  this  line. 

I  W. 

'  How  to  keep  a  railway  track  on  a  fill  subject  to  over- 
ow  is  one  of  the  prol)lems  railway  maintenance-of-way 
•igineers  sometimes  have  to  face.  Two  methods  have 
pen  successfully  used  on  the  Missouri,  Kansas  &  Texas 
|y.  in  the  Southwest. 

I  The  first  is  illustrated  by  Fig.  1.  Piles  are  driven  15 
'  26  ft.  through  one  shoulder  of  the  fill  at  intervals  of 
DO  ft.  The  track  is  anchored  to  these  piles  by  galvauized- 
on  wire  looped  under  and  around  the  tie  nearest  the 
lie,  being  held  by  the  inside  flange  of  the  rail.  Track 
[ichors  of  this  description  saved  over  two  miles  of 
■erflowed   track    in   the    Brazos    Valley,   Texas,    in.  the 


spring  floods  of  1915.  Since  then  track  anchors  have 
been  u.sed  in  many  localities  on  this  line.  The  type 
described  is  olijectionable  for  several  reasons:  It  is 
costly,  the  anchors  are  too  far  apart,  and  the  wire  buried 
in  the  ground  at  the  ends  of  the  ties  rapidly  rusts  out. 

Another  form  of  track  anchor  which  is  giving  satis- 
faction is  shown  in  Fig.  2.  This  consists  of  pieces  of 
old  rail  5  or  6  ft.  long  driven  perpendicular  to  the  slope 
of  the  fill.  The  sections  of  rail  are  cut  and  punched  at 
the  shops  and  are  placed  by  section  gangs.  The  hole  is 
first  started  witb  a  post-hole  auger,  and  then  the  rail  is 
driven  home  with  a  similar  section  of  rail  swung,  or  raised 
and  dropped,  by  two  men — one  at  each  end.  These  rail 
posts  are  driven  every  two  rail  lengths,  or  every  66  ft. 
There  is  a  hole  punched  near  the  top  of  the  post,  and 


RAILWAY    TRACK    ANCHORS,    MISSOURI,    KANSAS    & 
TEXAS   RY. 

through  this,  a  %-in.  galvanized  wire  guy  line  (or  wire 
rope)  is  passed,  as  shown  in  the  little  detail.  Fig.  2. 
This  line  passes  over  the  shoulder  of  the  fill  and  is 
fastened  to  the  track,  as  in  Fig.  1. 

The  foregoing  data  were  obtained  from  A.  A.  ]\iatthews, 
Engineer  of  Maintenance-of-Way,  Missouri,  Kansas  & 
Texas  Rv.,  Dallas,  Tex. 


C©st  ©f  Cemni©nat  Testaim^ 

By  FitAXK  II.  Caistek* 

It  recently  became  the  duty  of  the  writer  to  equip 
and  install  a  small-cement-testing  plant  to  handle  about 
5.000  bbl.  of  cement.     The  cost  of  the  apparatus,  together 

COST   OF   APPARATUS 

1   enamel  pan    $0.55 

1   5x5-in.  glass   -10 

1   2-qt.   kerosene  can -05 

1   bottle   -05 

1    funnel    -15 

1    funnel    -05 

1   enamel   pan    -55 

1    piece   glass   .40 

S   pieces    glass    -32 

1    thermometer    -50 

1    50    sieve    1 
1    100    sieve  | 

1    200    sieve  I- 19.00 

1    20    sieve     I 
1    30    sieve     ) 

1   one-section   mold   3  .  20 

1   two-section  gage  mold "  •  1" 

1   three-section  gage  mold 9  .  60 

1   testing  machine   144.00 

1   Vicat    needle    ^S-S" 

1   specific-gravity  bottle   cl- 

1   keg  sand 6 .  2o 

$209.92 
Cost  per  barrel   ($209.12   -^   5,000) 4.20c. 

The  time  required  for  the  various  operations  is  shovtm 

in  the  appended  table: 

Hr. 

"Normal   consistency"    1 

Determining    per  cent,  on   100  sieve 1% 

MixinK  batch   for   forms 1% 

Breaking  30  briquettes  (10  min.  for  each) 5 

Sampling   from   carload 2 

Specific-gravity  determination   % 

Mixing  cement  for  composite  sample V* 

Obtaining  water    -4 

12 

with  a  statement  as  to  the  cost  of  the  testing,  per  barrel, 
forms  a  basis  for  an  interesting  comparison  of  the  cost 
of  the  same  work  by  cement-testing  laboratories. 

•Designing  and  Supervising  Engineer,  Cliftondale,  Mass. 
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'I'lic  (i|)i'rnt(ir  wns  piiid  $1.")  per  week  of  IS  lir.,  or  :!l.;tc. 
[HT  lir.  As  lie  ((niKl  tfst  200  1)1)1.  of  icinciit  in  1"3  iir., 
tluTc  was  II  Wilful'  fliar^i"  oi'  l.HTc.  |H'r  1)1)1.  Tlic  (irst 
rost  oi"  tlu'  apimrnliis,  per  harrcl  of  (riiu'iii,  was  l.'<!Oc., 
whii'lj  ninkos  Iho  total  cost  per  harirl  (i.07c.  The  appar- 
atus is,  huwt'MT.  on  hand  for  use  l)y  (lie  city  cn^'incci'.s 
ilcpartnicnt. 

'Phc  (ipcratiir  lind  no  pi-c\ions  experience  wlnit(!Ver  in 
cement  testinL;  licl'oi'c  doin;;  tiiis  work  an<l  was  "broken 
in"  l)y  a  recent  f,M-adnatc  wlio  inid  taken  a  laboratory 
cour.so  in  cement  testin^^  It  should  \w  stated,  in  view 
of  the  low  cost  of  doing  tliis  work,  that  the  operator  was 
employed  on  the  force-account  cost  data  when  not  en- 
{jagod  in  testing  cement,  and  his  time  while  on  that 
work  was  deducted  from  the  cost  of  the  cement  testing. 

Clanmips  for  FMUliiag  S^eel  Fiies 

Jn  pulling  steel  sheet  ]»iiing  the  n.se  of  a  liook  in  a 
hole  in  the  ])ile  is  not  always  elfective,  as  the  hook  may 
tear  through  the  metal  without  loosening  the  pile.  Two 
forms  of  clamps  designed  to  give  a  sure  grip  on  the  pile 
are  shown  herewith.  They  are  manufactured  by  tlie 
Vulcan  Iron  Works,  Chicago. 

In  the  design  shown  at  A  the  web  of  the  pile  is  gripjjcd 
between  the  eccentric   cams   formed  l)v   the  ends  of  two 


Forged  Sfee I 


k-^f  <'  >j     Line  wi-Hi  ToolSiee/, 


CLAMPS    FOR    PULLING    STEEL    PILES 

levers  journaled  in  a  heavy  steel  forging.  A  chain  sling 
is  attached  to  the  outer  ends  of  the  levers ;  and  as  the 
pulling  strain  is  applied  to  the  sling,  the  serrated  faces 
of  the  cams  grip  the  web  between  them.  In  the  second 
design  B  the  arrangement  is  more  compact.  The  two 
jaws,  or  grips,  are  carried  by  arms  pivoted  in  the  horse- 
shoe frame,  so  that  the  downward  pull  on  the  jaws  (due 
to  the  resistance  of  the  pile)  tends  to  draw  the  arms 
inward,  thus  forcing  the  jaws  together. 


Roof    Trusses    Spaced    Close    to    Carry    Shafting — In    a    new 

shop  building  just  being  erected  for  the  Fox  Machine  Co.  at 
Jackson,  Mich.,  which  has  three  30-ft.  bays,  the  roof  over  the 
side  bays  is  carried  by  trusses  spaced  8  ft.  on  centers.  The 
columns,  both  wall  and  interior,  are  spaced  24  ft.,  and  longi- 
tudinal trusses  extend  between  them  to  carry  the  side-bay 
trusses.  The  close  spacing  of  the  trusses  was  adopted  with 
a  view  to  providing  for  the  support  of  shafting  and  of  pipes 
for  heating  and  ventilating.  The  bottom  chords  are  made  of 
two  channels  spaced  1  in.  apart  back  to  back.  The  pipes 
rest    upon    them,    and    the    shafting   hangers   are   attached    be- 


Iciw,  No  liitcrmodlato  HupportH  arc  rrqulred.  The  manaRcra 
l)i-lliv<>  that  ('hnnKCH  In  shafllnK  iirriinw;oiiiont,  as  rociulred 
wlii'M  HhlftInK  II  machine  to  iinothci'  local  ion,  will  be  Kieatly 
fiicUltHt»!il  by  thiB  fact. — A.  Brett. 

Culvert  I'lKler  Stre€>t  with  i'nr  TriiekH — A  Hurfacc- water 
tlralii  for  HtrcilH  havliiK-  no  Hlorin  Hi'wern  HonictlmeH  haM  to 
<1<>HH  II  strt'fl  with  car  triickH.  It  Ih  coinnion  practice  In  a 
iniiiilicr  of  VVcBtorn  cltlcH  that  have  no  storm-water  sewer* 
lo    build    Hurfiico-wator   drains   as   deep   Kuttcrs   and   to   carry 
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CULVERT    FOR    CARRYING    STORM    WATER    ACROSS 
STREET   WITH   CAR    TRACKS 

them  across  street  intersections  by  a  dip  or  gully,  through 
the  crown  of  the  cross-street.  This  plan  is  obviously  bad 
from  the  point  of  view  of  traffic  and  of  course  impossible 
where  the  cross-street  has  car  tracks.  Fort  Worth,  Tex.,  has 
no  regular  storm-sewer  system.  What  surface  water  does  not 
run  in  the  gutters  is  conducted  into  drains  laid  under  the 
gutters  or  under  the  sidewalk  parking.  From  these  it  either 
runs  out  into  the  gutters  again  at  low  points  or  is  conducted 
into  a  few  specially  constructed  storm  sewers.  To  get  across 
streets  with  car  tracks,  the  construction  shown  in  the  ac- 
companying sketch  is  used.  The  cast-iron  grating  rests  on 
the  rail  flanges  and  is  loose  enough  to  be  conveniently  re- 
moved for  cleaning  the  concrete  culvert.  The  same  type  of 
grating  and  inht  is  used  where  there  is  a  sump  or  low  spot 
in  the  railway-track  area  to  be  drained.  There  is  an  apparent 
benefit  in  storm-water  drains  laid  under  the  gutters  on  both 
sides  of  the  street — that  is,  the  facility  afforded  of  draining 
the  pavement  foundation.  Fort  Worth  has  some  excellent 
wood-block  pavement  laid  on  a  1%-in.  sand  cushion  and  with 
sand-filled  joints,  which  have  never  given  any  trouble  from 
expansion  or  bulging.  The  street  thus  paved  has  a  storm- 
water  drain  under  each  gutter,  and  it  is  not  unlikely  that 
this  has  served  to  keep  both  the  subsoil  and  the  sand  cushion 
perfectly  drained.  F.  I.  Von  Zuben  is  City  Engineer  of  Fort 
Worth. 

The  Engineering  Library  of  the  Civil  Engineers  Society  of 
St.  Paul  has  been  given  to  the  St,  Paul  Public  Library  to  be 
used  as  the  nucleus  of  a  notable  technical  reference  library. 
This  donation  consists  of  1.100  volumes,  including  many  val- 
uable reports  and  periodical   files. 

Street-Refuse  Receptacle — The  accompanying  sketch  illus- 
trates a  new  type  of  street-refuse  receptacle  designed  by  the 
office   of  the  Director  of  Sanitation    (Charles   Saville),    Dallas, 


lep  of  Receptacle  bolted  to 
Clips  set  m  iidemlk .  Sides 
and  hinged  Top  of  Recep- 
tacle off/all  Gal  Iron 


Strap  Iron  Stiffener 

■  Upper  Angle  Iron  Stiffener 


Sectional  Elevation 


— pJLor/er 
-■  ^y-f Angle  lran\ 
''  '-'jf    Stiffener   v^_i^_^ 

^'»;;^jBagandrrc>me 

(Shoiyn  removed  frm  feapfxi/ 


STREET-REFUSE  'RECEPTACLE     DESIGNED    BY    THE 
BUREAU   OF   SANITATION,    DALLAS,   TEX. 

Tex.  It  is  made  of  22-gage  galvanized  iron,  properly  painted 
and  labeled.  It  is  reinforced  top  and  bottom  with  angle- 
iron  stiffeners.  The  cover  is  a  semicylindrical  hood  open  at 
the  ends.  The  receptacle  is  placed  parallel  to  the  sidewalk, 
with  the  supposition  that  people  will  cast  refuse  in  at  the 
ends  as  they  pass.  The  receiver  is  a  detachable  bag,  which 
with  its  frame  may  be  removed  and  emptied.  The  price  of  a 
sample  receptacle  was  $7,  but  in  buying  in  quantity  the 
price  would  be  much  less. 
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How   CavaEasiim  E3ra^5im(ee2=§ 

Since  a  course  of  lectures  ou  military  science  was 
enthusiastically  entered  upon  by  over  two  thousand  engi- 
neers in  New  York  City,  as  noted  in  these  columns,  wo 
have  received  some  requests  from  engineers  in  other 
localities  to  reprint  the  New  York  lectures  or  to  publish  a 
series  of  articles  by  some  recognized  military  authority, 
covering  the  same  ground.  The  reasons  why  we  have  not 
thought  it  best  to  do  this  is  that  the  matter  presented  in 
these  lectures  and  in  any  such  series  of  articles,  if  it  is 
really  to  educate  engineers  for  practical  military  work, 
must  be  extremely  elementary,  from  the  military  stand- 
point, and  must  therefore  be  l)ased  directly  or  indirectly 
on  published  textbooks  readily  available  to  anyone. 

The  same  ground  that  such  lectures  attempt  to  cover 
can  be  covered  even  more  completely  by  a  brief  reading 
course.  Indeed,  such  a  course  has  now  been  recommended 
for  those  attending  the  New  York  lectures,  and  we  vinder- 
stand  that  the  committee  in  charge  of  these  lectures  will 
probably  advise  those  attending  the  lectures  to  follow 
such  a  course  instead  of  reprinting  the  lectures  for  them. 

Instead  of  taking  space  in  these  pages  for  such  ele- 
mentary textbook  matter,  therefore,  which  would  neces- 
sarily have  to  be  given  in  much  abbreviated  form,  we  can 
render  our  readers  greater  service  by  recommending  a  list 
of  books  suitable  for  home  study  and  equally  available 
for  the  engineer  out  of  reach  of  any  center  where  military 
lectures  may  be  attended  or  for  the  engineer  who  wishes 
to  supplement  his  attendance  on  lectures  by  the  study  of 
textbooks.  The  following  books  are  selections  from  a  list 
drawn  up  by  the  Chief  of  Engineers  of  the  United  States 
Army,  with  two  other  recommended  works.  The  full 
list  will  be  printed  in  the  next  engineering-literature  sec- 
tion of  Enf/ineerinff  News,  ]\Iar.  16,  1916. 

On  MiUtary  Policy  and  the  Conduct  of  War — "Field  Ser- 
vice Pegulations,  1914" — United  States  Army  (may  be  obtained 
from  t.s  'superintendent  of  Documents,  Government  Printing 
Office,  Washington,  D.  C;  60c.)-  "Elements  of  Strategy" — Fi<- 
berger.  United  States  Military  Academy  (obtained  from  the 
book  department  of  Army  Service  Schools;    73c.)- 

On  the  Organization  and  Duties  of  Engineer  Troops — 
"Studies  in  Minor  Tactics,  1915"^ — Army  Service  Schools  (may 
lie  obtained  from  the  book  depaitment  of  the  Army  Service 
Schools,  Fort  Leavenworth,  Kan.;  50c.).  "Infantry  Drill  Reg- 
ulations"— United  States  Army  (may  be  obtained  from  the 
Superintendent  of  Documents,  Government  Printing  Office; 
60c.). 

On  Field  Engineering — "Notes  on  Field  Fortifications" — 
-Vrmy  Field  Engineer  School  (may  be  obtained  from  the  book 
ilepartment  of  the  Army  Service  Schools,  Fort  Leavenworth, 
Kan.;  30c.).  "Engineer  Field  Manual" — Corps  of  Engineers. 
United  States  Army.  Third  edition,  1909  (may  be  obtained 
from  the  Superintendent  of  Documents,  Government  Printing 
Office,  Washington,  D.  C;  $1).  "Military  Topography  for 
Mobile  Forces" — Sherrill.  Second  edition  (may  be  obtained 
from  the  publisher,  Banta  Publishing  Co.,  Mcnasha,  Wis,,  or 
the  book  department  of  the  Army  Service  Schools,  Fort  Leav- 
enworth, Kan.;   $2.25). 

On  the  Coast  Artillery — "The  Service  of  Coast  Artillery" — 
Hlnes  and  Ward  (may  be  obtained  from  the  publishers, 
floodenough  &  Woglam  Co.,  122  Nassau  St.,  New  York  City; 
$.3.50). 


The  conditions  nece.s.sary  in  the  construction  of  a  rock- 
fill  dam,  in  order  to  make  the  structure  safe,  were  dis- 
cussed editorially  in  the  issue  of  Feb.  10,  in  connection 
with  the  recent  disastrous  failure  of  the  Lower  Otay 
dam  near  San  Diego.  A  later  detailed  report  of  the  Otay 
dam  failure,  by  Eoy  A.  Silent,  was  printed  in  the  i-ssue 
of  Feb.  17,  and  elsewhere  in  the  current  issue  is  pul)- 
lished  a  .series  of  papers  presenting  the  views  of  four 
engineers  on  the  design  of  rock-fill  dams. 

The  disastrous  failure  at  Otay  should  not  discredit  the 
rock-fill  dam  as  a  type.  There  are  nnquestional)ly  many 
locations  where  a  rock-fill  dam  can  be  built  more  clieajtly 
than  any  other  type.  There  are  places  where  the  cost 
of  the  cement  necessary  to  build  a  masonry  or  concrete 
structure  would  be  prohibitive.  There  are  places  where 
the  rock  available  at  the  site  or  within  reasonable  dis- 
tance would  be  unsuitable  for  use  in  a  masonry  structure 
and  yet  would  make  a  substantial  rock-fill.  The  rock- 
fill  again  has  notable  advantages  in  a  country  subject 
to  earthquake  shocks.  It  is  important,  therefore,  for 
any  engineer  interested'  in  dam  construction  to  know 
exactly  what  happened  in  the  Lower  Otay  dam  failure 
and  what  lessons  in  the  design  of  such  structures  are  to 
be  drawn  from  that  disastrous  occurrence. 

The  account  of  the  dam's  failure,  by  ]\Ir.  Silent,  con- 
firms with  somewhat  greater  detail  the  earlier  story  by 
John  W.  Bacon  in  the  issue  of  Feb.  3.  It  deserves 
thoughtful  study  in  connection  with  the  careful  analysis 
of  the  stresses  and  the  conditions  in  the  interior  of  a 
rock-fill  dam  subject  to  overflow,  given  in  the  paper  by 
Ralph  Bennett  elsewhere  in  this  issue. 

According  to  Mr.  Silent's  report,  the  rising  water  of 
the  reservoir  reached  the  crest  of  the  dam  at  4 :  45  p.m. 
At  that  time  water  was  escaping  from  the  reservoir 
through  the  spillway  at  a  rate  of  2,400  cu.ft.  per  sec. 
and  also  tlirough  a  48-in.  outlet  pipe  under  a  head  of 
about  80  ft.  What  the  rate  of  rise  of  the  water  in  the 
reservoir  was  at  that  time  is  not  known;  but  it  cannot 
have  been  rapid,  for  the  reservoir  covered  an  area  of  860 
acres.  Other  figures  in  Mr.  Silent's  paper  indicate  that 
the  reservoir  level  rose  at  the  average  rate  of  aliout  T 
in.  per  hr.  on  the  day  of  the  failure.  The  sequence  of 
failure  was  as  follows:  The  water  reached  the  top  of 
the  dam  at  4:  45  p.m.  This  water  a])parently  percolated 
down  through  the  rock-lill  and  five  minutes  later  was 
issuing  in  small  streams  from  the  lower  face  near  the 
bottom  and  starting  the  caving  of  this  lower  face.  This 
rock-flU  then  "quickly  melted  away,"  leaving  the  core 
wall  unsu])ported,  so  that  the  water  pressure  on  the  upper 
side  tore  it  in  two  at  5 :  05  p.m. 

It  appears  from  these  figures  that  the  destruction  of 
the  rock-fill  must  have  taken  jdacc  with  a  depth  of  not 
over  2  in.  of  water  flowing  over  the  crest.  Such  a  "melt- 
ing away"  of  a  huge  pile  of  rock  can  only  be  accounted 
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for  by  tnkinjj  into  coiisidci'iitioii  (lu'  prcssiiir  (u  wlmli 
it  was  sul)ji'cti'(l  as  a  stniclurc,  as  well  as  tlif  ualir  llnw 
iiifi  tliroiif,'!)  il.  Tlu'  men'  railing,'  l)y  ^n-avity  of  a  thin 
slii't't  of  wattT.  not  u\i'i-  a  couple  of  iiiclios  in  thickness, 
fhrou^'h  this  loose  nuk-liil,  had  it  lu'cn  slamlin-,'  by 
itself,  would  have  iiad  no  elVri  I  upnii  i(.  The  en^rinccr 
who  siionld  attempt  to  excavate  a  pile  of  sudi  rock  hy 
simply  ponrin<i  a  stream  of  water  on  the  top  woidd  find 
no  results  fiom  his  ell'oi'ts.  In  order  to  account  therefore 
for  the  very  rapid  settlenicnl  of  tiio  Lower  Otay  rock-lill 
under  this  trillinji  anu)unt  of  water  the  heavy  stress  to 
which  the  whole  mass  was  subjected  must  be  considered — 
a  stress  undoubtedly  apjjroachin;,'  its  crushiiifj  strength. 
The  water  percolatin<r  througii  the  mass  acted  as  a  lubri- 
cant and  also  iiy  the  hydrostatic  pressure  set  up  in  the 
lower  part  of  the  dam  helped  to  force  out  the  rocks  on  tiie 
lower  face  of  the  lill,  which  were  in  unstal)le  equilibiium 
anyway  by  reason  of  the  steep  slope  on  which  they  lay. 

In  the  very  interesting  analysis  of  various  rock-fill 
dams,  given  elsewhere  by  ^Fr.  Sellevv,  reference  is  made 
to  the  coefficient  of  stability,  or  the  quotient  of  the  total 
weiglit  of  the  rock  mass  divided  liy  the  water  pressure 
against  it.  This  ooetficient  should  not  be  confused  with 
the  coefficient  of  friction  of  a  concrete  or  masonry  dam, 
to  resist  sliding  upon  its  base.  So  far  as  sliding  is  con- 
cerned, the  resistance  of  a  rock-fill  dam  with  its  rough 
surfaces  is  doubtless  greater  than  that  of  a  masonry  dam, 
which  may  slide  upon  a  smooth  base,  as  did  the  unfor- 
tunate dam  at  Austin,  Penn. 

The  failure  of  a  rock-fill  dam,  as  illustrated  by  the 
Lower  Otay,  appears  to  be  a  gradual  yielding  or  settle- 
ment of  the  whole  mass  of  broken  rock.  Siich  yielding 
and  settlement  have  been  noted  in  rock-fill  dams  to  a  small 
extent  under  pressure  alone,  without  the  action  of  water 
upon  the  mass.  At  the  Lower  Otay  the  lower  face  of 
the  dam  was  so  steep  that  the  rocks  lying  on  it  were  about 
ready  to  slide.  The  pressure  of  the  full  reservoir,  when 
combined  with  the  lubricating  and  hydrostatic  action 
of  even  a  small  amount  of  water  in  the  rock  mass,  was 
sufficient  to  start  this  lower  face  to  sliding  and  caving 
to  such  an  extent  that  within  ten  minutes  the  rock  fill 
had  settled  down  so  far  that  the  core  wall  projecting 
above  could  not  stand  the  pressure  against  it. 

If  the  results  at  the  Lower  Otay  were  to  be  the  sole 
guide,  it  might  be  concluded  that  the  rock-fill  dam  is 
even  more  susceptible  to  injury,  if  its  crest  is  overtopped 
by  a  flood,  than  an  earth  dam.  A  well-built  structure 
of  clay,  with  its  slopes  well  sodded,  would  probably  have 
stood  considerably  more  overflow,  before  eroding  to  the 
point  of  breakage,  than  did  the  rock  pile  at  Lower  Otay. 

On  the  other  hand,  some  of  the  early  and  enthusiastic 
advocates  of  the  rock-fill  dam  went  so  far  as  to  claim 
that  it  was  especially  adapted  to  resist  overflow.  Some 
of  the  older  readers  of  Engineering  News  may  recall  the 
plans  of  the  Nicaragua  Canal  Co.  to  control  the  flow  of 
the  San  Juan  Eiver  by  building  rock-fill  dams  in  its 
bed,  somewhat  after  the  plan  adopted  by  Mr.  Corey  many 
years  later  in  danmiing  the  flow  of  the  lower  Colorado, 
when  it  escaped  to  the  Salton  Sea.  The  opposite  point 
of  view  is  presented  by  some  of  the  contributors  to  the 
symposium  elsewhere  in  this  issue,  who  argue  that  under 
no  circumstances  should  a  rock-fill  dam  be  expected  to 
stand  overflow.  They  contend  very  properly  that  for  a 
rock-fill  dam,  as  for  an  earth  dam,  ample  spillway  ca- 
pacity should  be  provided  to  take  care  of  floods. 


no   doiiht    whatever   that    ample  s])illway   ca- 
iiol    providcil   at    the    Lower   Otav   dam.      The 
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area  tributary  to  the  iiower  Otay  reservoir  was  ];}i)  sq.mi. 
The  spillway  located  beside  tlu'  dam  was  .'58  ft.  wide  and 
■"<  ft.  ilccp.  In  contrast  with  this  Ww.  Kscondido  rock- 
lill  dam  in  tlic  same  locality  collects  water  from  a  drain- 
aL;c  area  of  only  S  s(|.nii.  and  has  a  spillway  25  ft.  wide 
and   :.   ri.  deep. 

r.ut  while  it  is  easy  to  say  in  the  light  of  recent  events 
that  the  spillway  at  the  Low(!r  Otay  dam  was  insufli- 
cient,  what  engineer  would  have  i)een  able  to  prove  to 
the  people  of  San  Diego,  ])ri()r  to  the  recent  flood,  that 
the  spillway  at  the  dam  was  imidequate?  Kemcmber  that 
in  all  the  '^0  years  the  dam  had  been  standing,  the  res- 
ervoir iiad  never  been  tilled  to  within  15  ft.  of  the  si)ill- 
way  floor  and  not  a  drop  of  water,  therefore,  had  ever  run 
through  the  spillway. 

.Mr.  Jorgensen.  in  his  pajjcr  in  this  i.ssue,  says  that 
"the  covering  of  tiic  crest  and  down.stream  face  of  a 
rock-fill  dam  to  enable  it  to  pass  a  sheet  of  water  with- 
out injury  would  undoubtedly  be  more  expensive  tlian 
provision  of  the  same  discharging  capacity  in  a  spillway." 
There  are  situations  where  this  would  be  true.  There 
are  other  locations,  however — such  as  dams  in  narrow 
canons — where  a  wide  spillway  can  only  be  provided  at 
great  expense. 

The  most  notable  failure  of  a  rock-fill  dam  prior  to 
the  washing  away  of  the  Lower  Otay  dam  was  that  of 
the  Walnut  Grove  dam  in  Arizona.  It  was  overtop])ed 
by  a  high  flood  in  the  night,  and  its  failure  caused  the 
loss  of  129  lives.  Like  the  Lower  Otay  dam,  it  was 
l)uilt  with  a  very  steep  downstream  slope,  which  must 
inevitably  have  been  rapidly  washed  away  wlien  the  water 
passed  over  it.  Had  it  and  the  Lower  Otay  dam  been 
built  with  flat  slopes  of,  say,  2  on  1,  it  is  quite  likely  that 
both  might  be  standing  today,  notwithstanding  their  de- 
ficient sjjillway  capacity. 

It  must  be  borne  in  mind  that  in  building  any  dam 
of  this  type  the  engineer  must  face  the  question,  What 
is  sufficient  spillway  capacity  ?  In  a  large  part  of  the 
arid  regions  phenomenally  heavy  rainfalls  occur  at  long 
intervals.  If  an  engineer  were  to  provide  spillway  ca- 
pacity sufficient  to  care  for  these  very  rare  rainfalls,  he 
would  be  censured  as  extravagant  by  those  furnishing  the 
money  for  the  work.  In  such  cases,  however,  it  niaj 
be  possible  for  an  engineer  to  secure  the  necessary  funds 
to  give  his  dam  a  reasonably  safe  downstream  slope  and 
place  sufficient  surplus  rock  on  it  so  that  the  mass  wili 
stand  considerable  settlement  under  the  action  of  watei 
without  leaving  the  water-tight  face  unsupported  and  also 
to  protect  the  slope  by  more  or  less  regularly  laid  stones 
that  will  stand  some  flow  over  them  witliout  displacement. 


AdvaEi^^a^es  of  Serial  Bounds 

There  is  little  doubt  that  the  people  of  the  United 
States  are  about  to  undertake  much  larger  expenditures  on 
road  construction  than  ever  before,  and  probably  most 
of  the  funds  for  this  work  will  be  obtained  through  bond 
issues.  A  bulletin  has  recently  been  sent  out  by  the  oflB- 
cers  of  the  American  Highway  Association  urging 
upon  county  officials  that  highway-construction  bonds 
should  be  issued  on  the  serial  plan  instead  of  on  tht 
more  common  sinking-fund  plan,  and  at  the  recent  Pitts 
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lnir<^li  mcotinj;'  of  the  Anu'riciin  Woad  Buihlcrs'  Associa- 
tion a  rcsohition  to  the  same  effect  was  adopted. 

The  history  of  sinkirig-i'und  accumulations  shows  not  a 
few  cases  where  moneys  have  been  diverted  from  these 
funds  to  other  uses.  There  is  always  a  chance,  greater 
or  less,  of  defalcation  and  loss  of  securities  kept  in  a 
sinking  fund,  and  the  safer  plan  by  far  is  to  apply  di- 
rectly the  money  collected  every  year  toward  the  payment 
of  debt.  While  experience  with  sinking  funds  in  the 
hands  of  municipal  and  state  officials  has  been  unsatis- 
factory, still  worse  results  would  be  likely  with  county 
sinking  funds,  for  it  is  pretty  well  known  that  the  stand- 
ards of  honesty  and  efficiency  in  county  government 
throughout  the  United  States  average  below  those  in 
either  nmnicipal  or  state  government. 

The  argument  formerly  made  in  favor  of  the  sinking- 
fund  plan  was  that  bankers  and  investors  preferred  to 
purchase  long-term  rather  than  serial  bonds.  Perhaps 
this  was  true  years  ago,  but  r(?cent  experience  indicates 
that  bankers  and  investors  prefer  serial  bonds,  on  account 
of  tiieir  greater  safety.  An  additional  argument  for 
serial  bonds  is  the  loss  that  occurs  if  money  that  should 
be  invested  in  the  sinking  fund  is  allowed  to  lie  idle  in 
the  banks  for  a  time.  According  to  a  recently  published 
statement,  the  average  uninvested  amount  in  Xew  York 
City  sinking  funds  last  year  was  more  than  $10,000,000. 

A  further  argument  in  favor  of  the  serial-bond  issue 
is  that  the  interest  payments  decrease  every  year  with 
the  diminishing  principal.  In  case  of  bonds  issued  for 
road  construction,  where  the  expense  of  maintenance  is 
great,  the  total  value  remaining  in  the  road  at  the  end 
of  the  usual  bond  period  is  problematical.  It  is  espe- 
cially desirable  that  the  cost  of  the  road  should  be  paid 
for  by  those  who  benefit  by  it  during  the  period  of  use 
and  not  be  left  as  a  burden  for  the  taxpayers  to  carry 
after  the  roads  are  worn  out  or  require  heavy  maintenance 
expenses. 

m 

Redtaciiag  ttlhe  Tisime  for  Sts'eet- 

Caip  Stops  ana  Cities 


The  old  saying  that  time   is  money   is   remarkably   il- 
lustrated by  the  statement  that  the  Interborough   Rajjid 
Transit  Co.,  of  New  York  City,  has  expended  $1.50,000  on 
improvements  in  operating  apparatus  and  methods  in  or- 
1   der  to  reduce  by  one  second  the  duration  of  the  stops  of 

its  express  trains. 
i       This  sum  seems  an  enormous  one  to  spend  for  a  very 
I   short  saving  in  time.     When,  however,  one  multiplies  the 
i  number  of  express-train  stops  per  annum  by  the  num- 
;  ber  of  passengers  carried  on  the  average  express  train, 
obtaining  in  this  way  the  aggregate  saving  of  time  to 
,  the  public,  and  then  compares  with  this  figure  the  an- 
,  nual  interest  and  sinking-fund  charges  on  the  investment 
necessary  to  save  one  second  in  the  average  express-train 
•  stop,  he  finds  that  a  very  small  sum  is  being  expended 
to  save  the  traveling  public  an  enormous  amount  of  time. 
I  The  same  problem  may  be  figured  also   from   the   com- 
I  pany's  point  of  view  as  to  the  value  of  the  time  saved  in 
'  the  increased  service  obtained  from  the  enormous  invest- 
ment in  the  railway  and  in  rolling  stock,  and  also  on  the 
I  basis  of  the  increased  traffic  earnings  possible  on  a  line 
now  crowded  to  the  limit  of  its  capacity. 
j     It  would  be  of  great  public  benefit  if  such  methods  of 
1  computing  the  value  of  time  saving  were  adopted  by  the 


managers  of  street  railways  tliroughout  tlie  country.  One 
can  sec  ill  almost  any  city  in  the  country,  esi)ecially  those 
where  ])ay-as-you-('nter  cars  are  in  use,  street  cars  stand- 
ing waiting  at  llic  coiners  where  traffic  is  densest 
while  long  lines  of  men  and  women  file  on  board  and  tlie 
condu(-tor  makes  change  with  each  successive  one  for  the 
jiayrnent  of  his  fare.  Where,  however,  bunches  of  tickets 
are  sold  at  a  reduction,  as  in  Wasiiington  and  ^lontreal, 
for  example,  four  passengers  out  of  five  walk  past  the  fare 
])0x  without  stopping,  dropping  a  ticket  as  they  pass.  The 
street  railways  of  other  cities  by  selling  tickets  at  enough 
reduction  from  the  regular  fare  to  cause  their  general 
use  in  the  place  of  cash  fares,  would  profit  in  the  time 
saved  in  the  movement  of  the  cars.  In  addition  they 
would  gain  by  the  increased  use  of  the  cars  which  results 
both  from  the  ticket  system  and  from  more  rapid  car 
service. 


Nobody  in  the  United  Stales  doulits  that  the  steel 
jtassenger  car  has  come  to  stay.  In  fact,  the  buildini' 
of  wooden  passenger  cars  in  this  country  has  practically 
ceased.  It  is  svirprisiiig,  therefore,  to  learn  that  in 
(Jreat  Britain  the  steel  car  is  still  looked  upon  with 
grave  suspicion  as  a  radical  and  dangerous  innovation. 
The  British  Board  of  Trade  has  been  investigating  the 
recent  bad  accident  at  Jarrow,  where  the  flimsy  English 
wooden  cars  were  badly  smashed.  "The  Engineer,"  Lon- 
don, comments  on  the  accident  as   follows : 

We  may  turn  now  to  the  subject  of  metal  coaches.  The 
all-metal  vehicle  is  an  unsatisfactory  ideal.  It  is  difficult  to- 
construct,  is  not  easily  decorated,  and  Is  very  susceptible  to- 
climatic  changes.  Steel  coaches  are  understood  to  resist  better 
the  evils  of  collisions  and  derailments,  but  they  are  not  with- 
out objections  that  are  not  found  in  wooden  stock.  One  does 
not  relish  the  idea,  for  instance,  of  having  to  be  rescued  from 
an  all-steel  car  by  an  oxyacetylene  blow-pipe  cutting  the 
sides  of  the  carriage  open.  The  rendering  of  wood  nonin- 
flammable  is  a  better  idea,  and  here,  again,  the  Ijondon  & 
North-Western  has  made  a  move.  It  has  erected  at  Wolverton 
a  fireproofing  plant  at  a  cost,  we  believe,  of  about  flo.OOO. 
This  plant  consists  of  two  cylinders  and  the  other  necessary 
equipment  and  can  deal  with  about  150,000  cu.ft.  of  timber 
per  annum.     The  Midland   Co.   has  a  similar   plant. 

The  recent  disastrous  rear  collision  of  the  New  York, 
New  Haven  &  Hartford  R.H.,  where  a  passenger  train 
ran  past  danger  signals  and  struck  the  rear  of  a  standing 
express  train,  has  furnislied  American  engineers  a  new 
demonstration  of  the  great  value  of  the  steel  car  in  safe- 
guarding human  life.  The  car  hit  was  a  steel  Pullman, 
and  only  six  of  the  passengers  in  it  were  killed.  Had 
this  car  been  of  wood,  there  can  hardly  be  a  doubt  that 
the  heavy  locomotive  would  have  telescoped  it  for  its  en- 
tire length.  This  experience  is  only  a  repetition  of  the 
history  of  all  recent  American  railway  accidents  where 
steel  cais  were  involved. 

Nevertlieless,  from  a  British  viewi)oiiit  the  steel 
car  is  an  "unsatisfactory  ideal,"  and  processes  for 
rendering  wood  noninflammable  are  "a  better  idea"  !  Such 
proces.ses  were  tiioroughly  exjiloited  in  the  United  States 
a  dozen  years  ago  and  have  been  generally  aliaiuloned. 
Why  British  conservatism  should  cling  to  such  fads  and 
oppose  steel  passenger  cars  is  a  puzzle  we  will  not  attempt 
to  solve,  unless  it  is  because  of  a  tenacious  respect  for 
the  decorative  style  peculiir  to  the  wooden  car  architect. 
The  steel  car,  it  will  be  noted,  "is  not  easily  decorated." 
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Proposes  a  Hew  Piifle  FoirBinitujla 

Sir — CoiU'ornini;   A.    M.    Kiiowli-s'   iuticlc    on    suf^gos- 

tions  for  stoam-lijuniiu'r  ])il('   ronmilas:      I'nul  ical  on<(i- 

lu'ors    no    l(mi:;or    liclicvc    tlial     |iilc's    can    hr    ilrivcn    by 

niatlu'iiiiilics;  lioiicc  \\li\    linllicr  io  work  out    inatlu'inat- 

ical  rorniulas?      In  the  days  oT  the  onlinary  drop  lianiincr 

'lii'h 
the  old   F.)i(juit'(i-ui(j  Siirs   fdrninla  //  was  used. 

In  ri'ci'iil  years  when  jdacinu  ini|iortant  pile  fonndntions, 
no  formulas  have  been  used,  but  instead,  tlic  piles  have 
been  tested  by  aetual  loadin<r  before  the  structure  was 
built  u]iou  them. 

However,  in  less  ini})or1an1  work  the  engineer  no  doul)t 
wishes  to  convince  hiiusell'  tliat  the  piles  are  being  driven 
to  tlie  proper  penetration  to  give  the  required  safe  load. 
In  this  event  a  suitable  formula  applicable  to  the  metjiod 
used  in  driving  the  piles  is  required  by  some  engineers. 
Tlie  formula  given  herewith  has  been  found  very  useful 
by  the  writer  in  ])redicting  the  safe  load  on  a  pile,  where 
the  subsoil  is  known : 

;,    =    (,SV,    +    R)l 
in  which 

p  z=  Safe  load  ])er  pile,  jiounds; 
/S'  =  Skin  surface  of  pile  under  soil,  square  feet; 
I  =  Length  of  pile  in  ground,  feet. 

For  loam  and  silt  a  =  1.7,  7?  ==  47;  for  moist  clay 
a  =  7.4,  B  =  90;  for  sand  or  clay  a  =  19.2;  R  =  203; 
for  coarse  sand  and  gravel  a  =  29,  R  =  300. 

This  formula  seems  more  reasonable  than  one  based 
principally  upon  the  mechanical  operation  of  the  ham- 
mer, as  in  the  analysis  of  the  case  the  hammer  is  simply 
the  contrivance  used  to  place  the  pile  in  position  imder 
the  ground. 

When  driving  piles,  it  is  assumed  that  the  field  engi- 
neer will  use  his  judgment  to  determine,  if  possible, 
whether  a  pile  has  hit  a  boulder,  whether  it  is  brooming 
underneath  the  ground  or  has  split  or  sheared  off  where 
the  eyes  cannot  see.  Good  Judgment  in  this  respect  comes 
only  from  actual  experience.  To  apply  too  many  mathe- 
matical formulas  to  pile  driving  is  in  the  nature  of  a 
subterfuge.  Charles  F.  Roiide. 

Brooklyn,  N.  Y.,  Feb.  26,  1916. 

©f  Oim©  ®f  fh.®  Baddeifs 

Sir — Lo,  the  poor  engineer!  He  is  tried  aiul  found 
guilty  of  making  his  estimates  too  high  and  of  making 
them  too  low.  He  is  a  rascal  in  the  first  case  and  a 
criminal  in  the  second.  He  is  found  guilty  by  his  con- 
tractor friends,  who  object  to  making  their  own  estimates, 
and  is  sentenced  to  "a  punishment  fitting  his  crime"  by 
so  eminent  an  authority  as  Engineering  News — and  all 
that  without  any  representation  at  court. 

I  grant  you  that  there  are  incompetents  and  even  sel- 
fishly dishonest  men  calling  themselves  engineers,  but 
let  us  give  them  a  fair  trial  before  we  condemn  them. 


I[a\('  you  ever,  as  an  engiiu'cr,  made  a  reasonabl(!  esti- 
nialc  and  had  a  contractor  refuse  to  bid  because  it  was 
too  low?  I  ha\c.  Have  you  Iheu  made  other  similiai 
estimates  and  had  llie  same  contractor  bid  so  much  below 
you  tluit  your  estimate  looked  foolish?  I  have.  I)i(l 
he  then  tell  you  he  had  to  do  it  to  meet  threat(!ned  coni- 
pctilion  from  another  contractor?     He  told  me  that. 

Did  you  ever  make  an  unusually  high  estimate  on  a 
certain  class  of  work  on  account  of  unusually  difficult 
conditions  and  insert  in  your  specifications  that  "bidders 
nnist  assume  responsibility  for  their  bid  by  personal 
inspection  of  the  ground"  and  then  have  some  contractor 
make  a  foolishly  low  bid  even  for  normal  conditions? 
A  friend  did.  Were  you  then  charged  in  the  District 
Court  with  making  a  criminally  fraudulent  high  estimate 
to  protect  your  contractor  friends?     My  friend  was. 

Are  you  limited  by  law  in  the  amount  you  can  spend 
on  an  improvement  by  the  amount  of  your  preliminary 
estimate  ?  j\fost  of  us  are.  Arc  the  conditions  sucji  that 
you  can  tell  within  close  limits  what  the  actual  costs  will 
be?     They  generally  are,  but  not  always. 

Are  these  not  all  pertinent  questions,  and  do  they  not 
make  our  work  difficult  enough  without  the  acceptance 
of  such  biased  estimates  as  presented  by  "One  of  the 
Bidders"? 

I  do  not  know  anything  about  the  contract  on  which 
he  hid,  except  as  he  describes  it;  but  let  us  analyze  his 
estimate  on  his  own  statement  of  conditions: 

First,  "cement  co.sts  $l.r)0  per  hbl.,  with  the  usual  10c. 
per  bag  refund" ;  but  it  takes  four  sacks  to  hold  a  barrel, 
so  the  net  cost  of  cement  is  $1.10  instead  of  $1.40.  Then 
with  lOe.  added  for  cartage  and  storage  and  testing,  the 
cost  is  $1.20  instead  of  $1.50,  and  the  cost  per  cubic 
yard  is  $1.80  instead  of  $2.25. 

Second,  "gravel  and  sand  were  offered  at  90c.  per  cu. 
yd."  If  the  gravel  contained  nothing  smaller  than  1/^5 
in.,  we  could  not  put  more  than  ll^  yd.  of  combined 
material  in  a  yard  of  1:2:4  concrete.  Gravel  gradin<i 
down  to  1^  in.  would  require  even  less  per  yard  of  concrete 

As  to  20%  loss,  why  should  there  be  over  5%  in  <• 
well-managed  organization  ?  The  contractor  would  sureh 
require  from  the  dealer  that  the  sand  and  gravel  be  cleai' 
enough  to  pass  the  specifications,  so  the  loss  from  con 
demned  material  would  fall  on  the  dealer.  A  total  al 
lowance  of  1.3  cu.yd.  of  sand  and  gravel  should  be  fail 
This  amounts  to  $1.17  instead  of  $1.62. 

The  present  quotation  of  steel  at  the  mill  for  i/^-ir 
bars  is  $2.05.  Freight  is  probably  in  the  neighborhoo 
of  $2,  and  the  bending,  placing  and  wiring  of  steel  i 
the  class  of  work  described  should  be  done  for  $8  per  toi 
This  amounts  to  $2.55  per  100  lb.,  or  $3.32  per  cu.yd.  ( 
concrete  instead  of  $3.90. 

The  retaining  walls  probably  contain  about  60%  of  tl 
concrete  above  the  footing,  or  16  cu.ft.  to  the  cubic  yai 
of  total  concrete.     Then  if  27  sq.ft.  of  forms  is  require 
to  the  cubic  yard,  the  average  thickness  of  the  wall 
16  -f-  13.5,  or  about  14  in.     Does  it  really  cost  "Oi 
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of  the  Bidders"  10c.  per  square  foot  to  build  that  class 
of  forms?  I  have  actually  worked  for  a  contractor  who 
did  it  for  6c.  I  will  admit  there  might  be  unusual  fea- 
tures unknown  to  me,  which  make  the  work  more  expen- 
sive. I  am  assuming  work  of  average  difficulty,  so 
let  us  figure  it  at  8c.  and  find  $2.1  (i  per  sq.yd.  instead 
of  $2.70. 

Mixing  and  placing  and  water  and  waterproofing  could 
cost  $1  per  yd.  under  difficult  conditions.  Overhead  ex- 
pense is  a  fair  item  as  estimated.  We  have  then  for  our 
estimate : 

1  ^  bbl.  of  cement  at  $1.20 $1S0 

1  3  cu.yd.   sand   and   gravel   at    90c l.lv 

130  lb.   reinforcing   steel    at    $2.55 ii-i 

Mixing   and    placing 100 

Form.s    •'•^o 

Overhead     •■'" 

Total     $?-95 

Profit.    15%     1-50 

$11.45 
Royalty,    10%    1-28 

Total   estimate    $12.73 

True,  this  is  considerably  more  than  $7.65  per  cu.yd., 
but  it  also  is  14%  less  than  "One  of  the  Bidders"  esti- 
mated, without  changing  the  profit  in  any  way  except  to 
increase  the  per  cent,  in  that  item ;  and  it  is  fairer  to  both 
parties  than  either  $7.65  or  $14.92. 

We  all  agree  that  the  engineer's  estimate  should  be  fair 
and  allow  for  a  reasonable  profit.  "One  of  the  Bidders" 
made  his  estimate  much  as  an  old,  experienced  contractor 
told  me  that  he  did.  He  said  he  was  like  the  old  back- 
woodsman who  always  first  aimed  squarely  at  the  squirrel 
sitting  on  a  limb  and  then  allowed  a  little  for  crawl. 
But  if  an  engineer  "allows  a  little  for  crawl,"  it  is  almost 
a  certainty  that  some  bidder  anxious  for  work,  or  even 
more  anxious  to  keep  competition  shut  out  of  the  terri- 
tory, will  underbid  his  estimate  so  far  that  he  is  placed 
in  the  class  of  those  who  make  their  "estimate  absurdly 
high  in  order  to  enhance  their  own  reputations." 

What  is  the  fair  course,  then,  to  pursue?  Is  it  not, 
as  you  suggest,  that  the  engineer  make  a  fair  estimate; 
and  if  he  is  not  familiar  enough  with  all  the  details  to 
do  so,  should  he  not  ask  that  competent  consulting  advice 
be  furnished  him  ? 

But  how  can  the  engineer  protect  his  reputation,  even 
by  this  course,  from  the  erratic  bidding  of  the  many  who 
"start  in  the  direction  of  the  well-populated  graveyard 
of  their  profession"  by  "filing  bids  without  attempting 
to  make  even  a  rough  estimate  of  the  cost,"  to  say  noth- 
ing of  the  pernicious  combination  of  bidders  to  hold 
prices  too  high  or  the  absurdly  low  bid  to  shut  out  dan- 
gerous competition?  An  Engineee. 

Kansas,  Feb.  8,  1916. 


Sir — In  your  issue  of  Feb.  3  you  published  a  letter 
under  the  heading,  "Contractors  Should  Not  Rely  on 
Engineers'  Estimates,"  wherein  "One  of  the  Bidders" 
complained  of  the  injustice  done  contractors  by  the  inac- 
curate advance  estimates  of  cost  prepared  by  engineers. 

While  the  engineering  profession  will,  I  am  sure,  agree 
with  your  editorial  comment  that  the  engineer's  estimate 
should  be  approximately  accurate  and  include  a  margin 
of  profit  for  the  contractor,  the  fact  remains  that  there 
is  likely  to  be  nearly  as  much  variation  in  engineers'  esti- 
mates as  in  those  of  contractors.  As  the  engineer's 
estimate  is  not  usually  prepared  for  the  convenience  or 
guidance  of  the  prospective  bidders,  the  contractor  who 


submits  a  bid  prepared  by  the  "shaving"  process  deserves 
what  he  gets. 

I  must,  however,  take  exception  to  the  statement  that 
"his  estimate,  which  he  offers,  seems  to  be  fair"  and, 
without  going  into  details,  beg  to  call  your  attenion  to 
several  discrepancies  in  the  figures  given. 

The  correspondent  states,  "The  cost  of  standard 
cement  f.o.b.  cars  was  $1.50  per  bbl.,  with  the  usual  10c. 
per  bag  refund."  Yet  in  making  up  his  estimate  he  u.sed 
$1.40  as  the  net  price  for  a  barrel  of  cement,  either  with 
the  idea  that  only  25%  of  the  bags  would  be  returned  or 
unintentionally  having  confused  the  units  employed. 

He  also  says:  "The  walls  had  to  be  waterproofed  on 
both  sides  .  .  .  Approximately  y^  sq.ft.  of  water- 
proofing was  required  per  cubic  foot  of  concrete,"  or  I'-^V^ 
sq.ft.  per  cu.yd.  Assuming  this  to  be  the  area  of  both 
faces  of  the  wall  per  cubic  yard  of  concrete,  it  is  not 
made  clear  why  1  sq.ft.  of  forms  for  each  cubic  foot  of 
concrete  is  required,  or  27  sq.ft.  per  cu.yd.,  which  is  twice 
the  area  given  above.  Without  details  it  is  impossible 
to  verify  either  of  these  figures ;  but  if  the  first  is  correct, 
the  cost  for  forms  would  be  $1.;55  lower  than  that  given. 

I  make  no  attempt  to  justify  the  engineer's  estimate  of 
$7.65  per  cu.yd.;  but  unless  my  deductions  are  very  much 
in  error,  your  correspondent's  estimate  could  be  cut  $13,- 
000  without  reducing  the  item  of  "Profit" — and  probably 
some  more. 

Anyone  who  has  studied  bid  tabulations  on  miscellane- 
ous jobs  during  the  last  few  years  will  have  noticed  many 
in  which  the  highest  bid  was  from  50%  to  100%i  above 
the  lowest  bid,  with  the  engineer's  estimate  frequently 
somewhere  in  between.  I  know  of  one  instance  where  12 
bids  were  received  ranging  from  $45,391  to  $92,496,  the 
engineer's  preliminary  estimate  being  $59,674.  It  may 
have  been  a  coincidence  that  one  of  the  bids  was  $59,654. 

Personally,  I  incline  to  the  belief  that  the  tendency  of 
engineers  estimating  on  public  work  is  to  over-estimate 
rather  than  under-estimate  and  that  frequently  "Profit"  is 
included  in  every  item  and  then  added  as  a  percentage  of 
the  whole. 

It  is  probably  true,  however,  that  even  with  the  best 
of  intentions,  engineers  will  sometimes  fail  to  include 
certain  elements  of  cost,  the  omission  of  which  may  mean 
the  difference  between  profit  and  loss  to  the  successful 
bidder.  Leicester  Durham. 

Municipal  Building,  New  York  City,  Feb.  14,  1916. 

[The  preceding  two  rebuttals  of  the  letter  entitled 
"Contractors  Should  Not  Rely  on  Engineers'  Estimates'' 
were  submitted  for  reply  to  the  writer  of  tlie  letter.  His 
comment  follows. — Editor.] 

Sir — In  my  first  letter  the  cost  of  cement  should  read 
$1.80  per  bbl.  with  the  usual  10c.  per  bag  refund,  instead 
of  $1.50  as  printed.  The  work  was  strung  out  along  a 
line  nearly  a  mile  long,  partly  on  the  river  bank,  partly 
on  a  dirt  street  and  the  rest  of  the  way  through  a  garbage 
dump. 

The  location,  together  with  the  specifications  that  the 
minutest  particle  of  foreign  matter  in  either  the  sand 
or  the  gravel  would  cause  its  rejection,  accounts  for  the 
heavy  allowance  for  waste  of  these  items.  Some  of  the 
walls  were  33  ft.  high,  and  of  necessity  a  section  must 
be  completed  before  another  one  could  be  started,  which 
required  well  built  and  strongly  braced  forms. 

The  plans  gave  only  approximate  elevations  for  the 
base  of  the  wall  and  no  assurance  was  given  that  the  steps 
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ill  lllc  lolllidiil  mil  Would  lie  ill  liny  lixnl  ;iliii>lllil .  llli' 
lli'l'4lll  Mllil  l'n(|lli'li(  \  III'  lllc  -Icli-  NMilild  lir  lirlnillllic'd 
lis    tllr    i'\r;l\llt  lull    |II'()Cl'f(lc(l.       Tlu'    Willi    >hii\\ii|    a    (n|illlL; 

Oil  liolli  I'arc  and  liiick.  prccltidiiit;  the  |inijrrlinn  id'  iiiiv 
I'orius  above  llic  wall.  Tlii'  Inraliiui  id'  llir  \Miii%  is  siili 
jcct  to  ovcrlldw  id'  llic  ii\rr.  ()nly  llial  part  id'  tlir  wall 
tliat  slinwcd  alioM'  the  uniuiid  was  \u  lie  \vatrr|iro(d'c(l. 
'I'lir  \\iirk  was  |o  lie  started  at  nine  and  piislied  with  \i;^(ir, 
wliiili    |ii'eelu(li'(i   wailiii;^  on    null   d(di\eries  of  steel. 

The  courts  Iiave  held  tliat  the  eii;.;ineer  is  the  eiii^nneer 
for  tlu'  contractor  as  W(dl  us  the  eiiiiiiieer  for  the  con- 
tractco.  If  tills  is  the  ease,  eiiii  we  md  hv  the  same  iinness 
of  roasoniim'  make  the  engineer  the  I'li^ineer  for  tlu' 
hiihh'fs  as  well?  "Onk  or  tiii:  {'.idiikks."" 

Sir — Ecl'erring  to  the  letter  signed  "Vet,"  in  your 
issue  of  Feb.  21.  1!M(i,  in  regard  to  the  military  training 
of  tlie  engineers  in  the  employ  of  New  York  State.  I 
wish  to  say  tliat  in  the  Highway  Department  alone  there 
are  fully  800  employees,  and  they  do  very  little  ofliee 
work,  except  for  a  short  time  in  the  winter.  They  work 
ten  hours  in  the  field  and  often  longer,  and  they  do  all 
their  traveling  on  foot,  carrying  their  instruments.  They 
are  a  hardy,  rugged  lot  of  engineers,  made  up  of  men 
with  all  sorts  of  experience  in  railroad  and  heavy  con- 
struction work.  The  engineers  from  the  state  engineer's 
department  are  also  used  to  hard  work  and  long  hours, 
except  those  that  have  always  been  in  the  office,  of  whom 
there  are  comparatively  few.  In  this  department  you  will 
also  find  men  with  a  variety  of  experience. 

I  cannot  see  where  you  can  find  a  better  set  of  engi- 
neers for  military  duty  than  those  employed  by  the  State 
of  New  York,  and  the  majority  of  them  are  willing  to 
serve — but  not  as  the  proposition  was  put  to  them  by 
the  governor.  His  plan  would  make  them  lose  their 
salary  and  vacation  time,  as  well  as  pay  their  own  ex- 
penses while  training.  In  the  Highway  Department  most 
of  the  men  have  families  and  cannot  afford  to  lose  any 
time,  as  a  large  number  of  them  are  laid  off  for  a  month 
during  the  winter  through  lack  of  work. 

Hud.son.  N.  Y..  Feb.  2.5,  1916.  O.  Hashuouck. 

Sir — I  was  much  interested  in  reading  a  letter  in 
Engineering  News,  Feb.  24,  by  so-called  "Vet,"  concern- 
ing the  making  of  military  engineers  out  of  the  engineers 
in  the  employ  of  New  York  State.  The  statements  con- 
tained therein  are  far  from  the  truth,  and  therefore,  in 
justice  to  the  many  able  and  faithful  engineers  in  the 
employ  of  New  York  State,  I  have  considered  it  unwise 
to  let  the  letter  pass  unchallenged. 

In  the  first  place,  I  have  grave  doubts  whether  the  one 
who  signs  himself  "Vet"  has  an  intimate  acquaintance 
with  a  very  large  proportion  of  the  1,200  engineers  in 
the  state  employ.  If  he  has  such  acquaintance,  his  abil- 
ity to  judge  human  nature,  especially  as  found  in  engi- 
neers, is  admitted  only  by  himself.  He  says  that  a  large 
proportion  of  the  engineers  in  the  state  employ  have 
never  done  any  work  independently.  A  great  deal  of 
evidence  would  be  necessary  to  establish  this  contention. 
I  will  say  that  such  a  broad  statement  is  not  in  the 
light  of  reason  nor  founded  on  facts.  The  actual  value 
Df  construction  work  supervised  by  the  state's  engineers 


has  lung  since  pas.sed  liie  $100,000,000  mark.  Coiise- 
(pienlly,  the  statement  liiat  they  have  always  worked  in- 
side an  ollice  is  sim|)ly  absurd. 

As  for  the  lest  of  driving  a  nail  through  a  block, 
whether  the  lilock  woiihl  he  .-plit  ill  the  operation  would 
depend  iijioii  the  si/e  id'  the  nail  a>  well  as  upon  that  of 
the   bluck. 

\  day  M  lien  men  in  the  various  construction  parties 
on  the  stale  canals  and  highways  do  not  walk  more  than 
ten  miles  over  rough  land  is  most  iincommon.  Wiietlier 
or  nut  the  New  ^'ork  State  engineers  know  the  exact 
weight  of  a  rod  id'  liarbed  wire  is  imniaterial  to  the 
discussion  of  so  broad  a  suliject  as  their  fitness  for  mili- 
tary service.  A  great  deal  would  depend  upon  the  extent 
of  the  barbed-wire  entanglement  to  he  placed,  as  well  as 
upon  the  number  of  men  included  in  a  handful,  to  de- 
cide wiietlier  an  equivalent  niiiiiher  of  nieii  of  "Vet's" 
type  could  do  the  work  faster. 

The  New  York  State  engineers  will  be  ready  when 
their  services  are  required.  All  tho.se  whom  I  have  been 
in  contact  with  have  ajjpreciated  (Jovernor  Whitman's 
motive  and  have  filed  their  applications  for  the  purpo.se 
of  entering  the  training  camps  under  the  instruction  of 
United    States   Army   oflicers.  A.    E.    Steeue. 

Mark  IJuiiding,  Amsterdani,  X.  V.,  Feb.  2:>,  1')1G. 

Sofflffie  Fs^^lts  ©f  O^iP  PaUenat  ILaws 

Sir — Your  article  on  Bone's  retaining-wall  ])atent  and 
your  further  remarks  on  rcinforced-concrete  patents,  in 
your  issue  of  Feb.  10,  ojien  up  important  matters  for  dis- 
cussion.    The  following  quotation  is  especially  pertinent: 

In  many  patents  the  engineering  evidence  of  use  prior  to 
the  patent  application  is  overwhelming,  though  there  is  much 
difficulty  in  impressing  such  evidence  on  the  intelligence  of 
the  court. 

If  such  evidence  is  overwhelming,  why  was  it  not  con- 
sidered by  the  Patent  Office?  The  answer  is  simply  this: 
The  entire  appropriation  for  investigation  of  prior  public 
use  made  by  tlie  United  States  Congress  amounts  to  the 
paltry  sum  of  $150  per  year  for  all  patents  and  all  arts. 
Likewise,  the  appropriation  for  proper  filing  systems  of 
technical  literature  and  facts  bearing  upon  the  allowance 
of  claims  is  equally  insufficient.  The  result  is  obviously 
this :  Patents  are  issued  embodying  claims  based  upon 
an  insufficient  consideration  of  the  prior  art  and  such 
that,  if  the  art,  as  subsequently  indexed  and  tabulated  by 
the  industrious  examiners  of  the  Patent  Office  at  a  later 
date,  were  to  be  considered,  these  claims  would  be  held 
invalid. 

Under  these  circumstances  why  should  there  not  be  a 
provision  similar  to  that  of  Canadian  law  for  the  annul- 
ment of  patents  erroneously  issued?  This  would  prevent 
the  levying  of  legalized  blackmail  on  the  public  at  large 
upon  the  basis  of  mere  paper  patents. 

The  difficulty  you  mention  of  impressing  engineering 
evidence  on  the  intelligence  of  the  court  is  illustrated  in  a 
recent  decision  in  which  the  judge  held  that  a  patent  on 
reinforced  concrete  to  be  valid  must  cover  the  process  of 
burying  metal  in  concrete — a  process  older  than  the 
Christian  era.  In  another  case  the  judge  asked  whether 
a  patentee  who  applied  for  a  patent  in  1901  was  the  first 
ever  to  have  embedded  metal  in  concrete. 

It  is  frequently  said  that  the  majority  of  judicial  deci- 
sions in  the  field  of  structural  engineering  are  rendered 
contrary  to,  rather  than  in  accord  with,  the  fundamental 
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laws  of  physics  and  mechanics.  Tiiis  is  because  of  tlic 
mischievous  success  of  patent  attorneys  whose  highest 
ambition  is  to  mislead  tlie  court  by  plausible  misrepre- 
sentation of  these  principles.  JVIany  users  are  coerced 
into  paying  tribute  upon  an  inoperative  patent,  because  of 
the  expense  of  a  contest  and  the  general  feeling  that  in 
trying  a  case  before  a  tribunal  of  judges  innocent  alike  of 
any  knowledge  of  the  principles  of  mechanics  and  the 
history  of  the  prior  art  the  claims  in  a  technically  worth- 
less patent  have  Just  as  much  chance  to  be  upheld  broadly 
as  the  claims  upon  a  iiseful  improvement. 

In  this  country,  unlike  Canada,  there  is  no  legal 
machinery  available  to  curtail  the  fraudulent  claims  of 
swindlers  and  s])eculators  in  the  patent  field.  The  judi- 
cial outcome  of  a  patent  case,  after  rendering  a  decision 
in  the  absence  of  a  com])lete  exposition  of  the  prior  art, 
permits  a  kind  of  legalized  blackmail  not  tolerated  in 
countries  more  advanced  in  the  scientific  administration 
of  justice  than  our  own.  Is  it  not  time  that  some  effort 
was  made  toward  improving  this  condition  ?  Would  it 
not  be  a  distinct  advance  for  the  court  to  requisition  from 
the  Patent  Office  the  latest  complete  prior-art  records  and 
the  primary  examiner's  review  thereof,  so  that  the  defici- 
ency due  to  lack  of  proper  appropriations  in  the  past  may 
be  remedied?  C.  R.  Speers. 

Des  .Moines,  Iowa,  Feb.  22.  li)l(i. 

lEaatnsxl  Stress  aim  IRav©tts 

Sir — -Mr.  Friedland's  article  on  rivet  tension,  in  your 
issue  of  Feb.  17,  contributes  a  most  ingenious  analysis 
to  the  literature  of  riveted  joints.  This  analysis  is  based 
upon  the  assumption  that  we  have  elastic  action  in  the 
sliank  of  the  rivet.  I  should  expect,  in  view  of  the 
hundreds  of  degrees  of  cooling  of  the  rivet  after  driving, 
to  find  the  shank  in  tension  up  to  the  elastic  limit. 
Any  increase  of  this  tension  would  cause  stretch  in  the 
shank  and  a  consequent  relief  of  the  initial  tension.  It 
seems  probable  that  the  rivet  shank  could  endure  a 
permanent  deformation  that  would  make  the  initial  shank 
tension  zero  and  leave  as  stress  in  the  shank  only  the 
load  pull  on  the  head. 

It  is  certainly  conservative  to  say  that  rivet  shanks 
"often  have  an  initial  stress  above  what  would  be  per- 
mitted in  safe  steel  design,"  but  the  conclusion  therefrom 
that  tension  rivets  are  to  be  avoided  is  unwarranted. 

Lafayette,  Ind..  Feb.  19,  1916.  Albert  Smith. 


A  Tap  tl®   1 

Sir — A  great  amount  of  money  is  spent  each  year  by 
manufacturers  and  sales  corporations  for  trade-paper  ad- 
vertising, house  organs,  catalogs  and  other  sales  literature 
that  does  very  little  of  the  work  for  which  it  is  designed. 
A  large  percentage  of  such  unavailing  literature  finds 
its  way  to  the  waste  basket  at  once,  Avhile  some  that  on 
casual  observance  seems  good  enough  to  keep  is  consigned 
to  the  same  place  the  first  time  the  recipient  chances 
to  use  it  as  a  source  of  information  on  the  subject  to 
which  it  pertains.  This  is  true  to  some  extent  (although 
not  as  much  so  as  in  the  past)  of  literature  on  materials, 
both  "finished"  and  "raw,"  entering  into  the  construc- 
tion of  buildings. 

Some  catalogs  and  trade  publications  give  a  vast 
amount  of  information  regarding  the  product  or  products 


in  question,  so  that  these  articles  can  l)e  properly  and  sat- 
isfactorily applied;  but  others  speak  in  flowery-worded 
phrases  of  the  great  number  of  buildings  in  which  a 
certain  material  has  been  u.sed,  of  "repeat"  orders,  etc., 
all  intended  to  make  the  prospective  purchaser,  architect 
or  engineer  feel  that  a  special  privilege  is  being  granted 
him  as  a  member  of  the  elite  in  return  for  his  using 
the  material  in  question.  As  a  general  rule  the  pur- 
cliaser,  architect  or  engineer  does  not  care  so  much  about 
the  photographs  of  buildings  wherein  a  certain  material 
or  product  has  been  used  as  he  does  about  general  and 
typical  citations  serving  as  a  guide  to  his  judgment. 

As  an  actual  example  of  the  usclessness  of  some  cata- 
logs, the  following  experience  of  the  writer  is  typical  of 
several  fruitless  searches  through  such  publications  for 
data  of  a  useful  character.  In  designing  a  macliine  shop 
it  was  found  advisable  to  provide  ventilation  in  the  roof 
by  means  of  circular  galvanized-iron  or  copper  ventilators. 
A  search  through  the  various  catalogs  and  trade  publi- 
cations failed  to  disclose  any  real,  pertinent  information 
on  the  subject  of  the  proper  size  of  ventilators  to  be  used 
for  different  classes  of  occupancy.  Much  space  was  de- 
voted to  photographs  of  successful  installations,  but  not 
enough  information  regarding  the  general  conditions  to 
be  met  was  given  to  allow  a  designer  to  gain  any  idea 
as  to  the  proper  size  to  be  used.  This  could  readily 
have  been  clone  by  means  of  a  small  cross-section  of  the 
building,  showing  type  of  construction,  height,  occupancy, 
side-wall  ventilation,  and  spacing  of  circular  vents  in 
the  roof. 

If  each  manufacturer  would  do  this,  a  designer  would 
have  some  basis  for  comparing  the  relative  merits  of 
the  different  brands ;  and  satisfied,  instead  of  dissatisfied, 
customers  would  be  the  result  in  the  great  majority  of 
cases.  A  firm  with  a  good  product  should  not  be  at  all 
backward  in  citing  the  facts  that  the  users  should  have 
before  them  in  order  that  an  intelligent  selection  can 
be  made. 

Other  examples  of  similar  nature  could  be  cited ;  but 
in  order  to  make  this  letter  brief,  they  are  omitted.  When 
expending  large  sums  of  money  for  catalogs,  it  seems 
like  short-sighted  economy  to  save  money  by  omitting 
such  data  as  require  some  labor  and  skill  to  prepare, 
but  which  constitute  a  vital  factor  in  a  successful  selling 
campaign.  Too  many  catalogs  are  mere  picture  books 
that  cost  a  lot  of  money  and  say  practically  nothing  re- 
garding the  product  in  question.  As  a  result  they  are 
])()or  business-getters.  C.  A.  Talogs. 

Chicago,  Jan.  27,  191G. 


MOTES  AMB  QUKRHES 


George  Herrick  DiiK;!ran  is  president  of  the  Canadian  Soci- 
ety of  Civil  Engineers.  In  the  biography  pubHshed  in  "Engi- 
neering News"  of  Feb.  17  Mr.  Duggan's  middle  name  is 
incorrectly   given  as   Eric. 

Re»iiM>usibllity  for  DamiiKe  to  a  Transit — An  assistant  in  a 
city  engineer's  office  was  running  the  center  line  of  a  public 
street,  using  a  transit  belonging  to  the  city  engineer.  There 
was  plenty  of  room  for  teams  to  pass  the  transit,  and  several 
teams  had  passed  where  the  work  was  in  progress.  A  buggy 
carelessly  driven  came  past,  however,  knocked  the  transit 
over  and  broke  it.  Inquiry  is  made  as  to  whether  the  party 
causing  this  damage  can  be  made  to  pay  for  the  cost  of 
repairing  the  instrument.  Offhand,  one  would  say  that  it  is 
the  duty  of  the  instrument  man  to  guard  his  instrument,  but 
there  may  be  cases  where  courts  have  ruled  the  contrary. 
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ArRansas  and  WlhHe  IRiver 
Floods  off  I1911<& 

Ih    lM,i,ioTr  .1.   Dknt* 

In  till'  (lrainji;:i'  i):i>in  of  the  Arkiinsiis  Kivcr  above 
Fort  Sinilli  tlioro  were  two  storms  diiriiif^  Jamiary,  1910, 
and  two  distinct  rises  in  the  river  ai  Fort  Smith.  In 
the  lower  river  the  two  rises  were  nierucil  into  one.  At 
Fort  Smitli  liie  |)eak  of  the  lirst  rise  imssed  on  Jan.  2:\ 
with  a  pifie  heii,dit  of  'ii\  ft.,  wliih'  the  second  rise  did 
not  l)e<;in  until  Jan.  '?'.  Fartlicr  downstream,  at  Little 
Roek,  the  crest  of  the  lirst  rise  ])assed  on  Jan.  2(5,  and 
the  ;  >eond  rise  hefjan  on  Jan.  2S.  The  net  result  was 
a  great  Hood  in  tlic  lower  Arkansas  l?iver,  although 
greater  floods  are  of  record. 

In  January,  IIMO,  tlie  crest  of  the  Hood  from  the  White 
■River  aho\i'  the  month  of  the  IMack  had  passed  the  june- 
tion  before  the  crest  of  the  Hood  from  the  Black  River 
reached  that  point. 

With  tlie  Mississippi  at  a  high  stage,  as  was  the  case 
during  the  jieriod  under  consideration,  the  flood  heights 
in  tlie  lower  Arkansas  and  lower  White  River  Valleys  are 
materially  alTected  by  the  backwater  from  the  IMississippi. 
In  the  Arkansas  River  this  effect  is  felt  well  al)ove  Red 
Fork,  and  in  the  White  River  it  reaches  ahove  Clarendon. 

A  discussion  of  the  floods  of  the  lower  Arkansas  and 
White  River  Valleys  is  somewhat  involved,  owing  to  the 
many  factors  entering  into  the  case,  but  for  the  uii])er 
rivers  we  have  the  simple  relation  between  rainfall  and 
floods  .shown  by  the  gccompanying  talile. 

RAINFALL,  AND  RIVER   STAGES   AT   FORT   SMITH  ON   THE 

ARKANSAS  RIVER  AND  CALICO  ROCK  ON  THE 

WHITE   RIVER 
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At  Calico  Rock  the  highest  stage  reached  was  51  ft. 
at  9  p.m.,  Jan.  31,  the  highest  previously  recorded  stage 
having  been  48.5  ft.  In  the  White  River  new  records 
■lave  been  established  throughout  the  valley  below  Calico 
Rock.  A  diagram  showing  the  river  stages  at  Calico 
Rock  and  Clarendon  on  the  White  River  and  at  Helena 
on  the  Mississippi  River  is  shown  herewith. 

Along  the  banks  of  the  Arkansas  and  White  Rivers  the 
levees  of  the  ilississippi  River  system  extend  but  a  short 
distance  upstream  from  the  junction  point.  Above  the 
ends  of  these  works  local  improvement  districts  have  in 
many  cases  built  levees.  The  latter  were  in  several  in- 
stances overtopped  or  broken.  Where  no  levees  have  been 
constructed,  the  damage  due  to  an  extra  foot  or  two  in 
the  height  of  the  flood  above  the  ordinary  flood  stage  is 
relatively  small.  Where  levees  have  been  built,  however, 
an  extra  foot,  by  overtopping  and  breaking  the  levee, 
mav  cause  the  submergence  of  large  areas  to  considerable 
depths  when  no  submergence  whatsoever  has  been  an- 
ticipated. 

The  City  of  Newport,  on  the  White  River,  was  guarded 
by  a  local  levee.  When  the  reports  of  the  magnitude  of 
the   flood  in  the  upper  river  were   received,   it  was   at 


onee  appareni    llial    the    levee   uonid    he  o\erlo|iped    and    till' 

city  IIooiIimI.  Preparations  were  promptly  made,  and 
everything  nio\ai)le  was  placed  above  tlu;  flood  hivel,  'I'lie 
result   was  tiiat  the  lo.ss  was  reduced  to  a  minimum. 

In  the  City  of  Clarendon  it  was,  until  too  late,  f bought 
that  the  local  levee  would  protect  liie  city.  The  loss 
there  was  considerable;  but  as  iium(!rous  water  craft  were 
available,  it  was  ])()ssil)le  fo  remove  a  large  piTcentagc 
of  the  ])opnIation  Ind'ore  tlie  sliortage  of  supplies  became 
acnte. 

'JMiere  were  no  i)reaks  in  the  levees  on  the;  nortli  iiank 
of  the  Arkansas  Jfiver,  but  breaks  of  considerable  mag- 
nitude occurred  on  the  state  convict  farm  at  Cummins 
and  at  other  ])laces  on  the  south  bank.  Water  flowing 
through  tiicse  crevasses  did  not  return  to  the  Arkansas 
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•Major,  Corps  of  Engineers,  U.  S.  A.,  Little  Rock,  Ark. 


RIVER    STAGES    AT    CALICO    ROCK    AND    CLARENDON    ON 
WHITE   RIVER    AND   HELENA   ON   MISSISSIPPI   RIVER 

River,  hut  flowed  south  across  country  into  the  bayous 
lieading  near  the  Arkansas  River  and  emptying  into  the 
Ouachita. 

Farms  and  towns  in  this  locality  had  long  been  free 
from  floods.  The  overflow  came  suddenly,  and  people 
as  well  as  stock  were  marooned  in  houses  or  on  small 
knolls  or  ridges,  in  many  cases  without  adequate  sup- 
plies or  shelter.  River  boats  could  not  go  to  their  rescue, 
and  flat-bottomed  rowboats  built  of  material  at  hand 
were  the  only  means  of  transportation.  Assistance  was 
promptly  rendered  l)y  the  communities  that  were  not 
flooded,  and  the  situation  Avas  well  in  hand  within  four 
or  five  days. 

The  interruption  to  railroad  traffic  was  considerable, 
but  was  principally  due  to  the  submergence  of  tracks. 
No  large  bridges  were  lost,  and  the  washouts  were  less 
extensive  than  had  been  feared.  It  is  doubtful  whether 
in  the  Arkansas  and  White  River  Valleys  there  was  a 
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sin^^lc  lino  200  mi.  or  more  in  lcn<,'-th  that  was  not  blocked 
at  some  time  durin^^  the  hi<;li  water. 

By  Feb.  11,  nearly  all  lines  were  operating',  altliongh 
fast  trains  were  not  maintaining  their  schedules.  The 
principal  e.xceptions  were  the  lines  affected  by  backwater 
from  the  Slississippi.  The  main  line  of  the  Cotton  Belt 
system  was  still  interrupted  at  Clarendon,  and  the  Mis- 
souri Pacific  line  from  IMcGehee  north  to  Helena  and 
Memphis  was  under  as  much  as  10  ft.  of  water  at  the 
worst  point. 

As  stated  in  the  telegrai)hic  report  ]n'inted  in  Engi- 
neering Neivs  of  Feb.  10,  about  1,500  lin.ft.  of  revetment 
was  lost  at  Pine  Bluff.  A  few  small  dwellings  and  other 
structures  caved  into  the  river  as  a  result  of  this  failure. 
The  maximum  depth  of  the  caving  measured  perpendicu- 
lar to  bank  line  was  about  150  ft.  As  the  water  receded, 
it  became  evident  that  there  had  been  some  material 
changes  in  the  channel  at  Little  Rock,  and  a  considerable 
expenditure  for  bank  protection  on  both  sides  of  tlie 
river  may  be  necessary  in  that  vicinity. 

Lock  and  dam  No.  2,  White  River,  were  considerably 
damaged.  The  lower  lock  gates  were  carried  away,  and 
there  were  several  minor  washouts  in  the  levees  at  each 
end  of  the  dam.  The  top  timbers  of  the  dam  were  car- 
ried away  in  two  places,  but  the  full  extent  of  the  damage 
cannot  be  determined  until  a  lower  stage  is  reached. 
Unless  the  breaks  are  materially  enlarged  before  the  next 
low-water  season,  the  only  interruption  to  the  use  of  the 
dam  will  l)e  the  time  recjuired  to  replace  the  lower  gates. 


By  Frederic  H.  Fay* 

In  the  recent  acquisition  by  the  City  of  Bath,  j\Ie.,  of 
its  water-works  system  formerly  owned  by  a  private  com- 
pany two  precedents  have  been  estaljlished  so  far  as  im- 
portant privately  owned  plants  in  the  East  are  concerned. 
The  first  is  that  in  the  determination  of  the  price  to 
be  paid  by  the  city  for  the  works  tlie  whole  matter  was 
left  to  two  engineers — Frederic  H.  Fay,  of  Fay,  Spoiford 
&  Thorndike,  Boston,  and  William  B.  Getchell,  Augusta, 
Me. — and  they  ■were  a])le  to  reach  an  agreement  without 
calling  in  a  third  arbitrator.  Tlie  second  precedent  is 
the  fixing  of  an  award  tliat  is  less  tlian  the  reproduction 
cost  of  tlie  plant. 

The  award  of  the  appraisers  in  the  Bath  valuation  case 
is  $539,500,  Avhich  is  nearly  $20,000  below  the  reproduc- 
tion cost  agreed  to  by  both  parties.  Notwithstanding 
that  this  award  is  considered  a  very  favoral)le  figure  for 
the  city,  the  water  company  is  apparently  satisfied  with 
the  result,  especially  when  it  is  considered  that  the  ex- 
pense of  costly  litigation  has  been  saved,  which  might 
easily  have  cost  the  two  contestants  $50,000  apiece.  More- 
over, a  largo  amount  of  time,  valuable  to  both  parties, 
but  ordinarily  taken  up  in  legal  proceedings,  was  saved. 
IFrom  the  time  when  the  Water  District  was  incorpor- 
litcd  and  l)egan  preparations  for  the  purchase  until  the 
final  payment  was  made,  less  tlian  four  montlis  elapsed. 

The  Bath  Water  District  was  created  under  Chapter 
197  of  the  Private  and  Special  Laws  of  j\Iaine  of  1915, 
iccepted  by  vote  of  the  inluihitants  of  Bath.  The  date 
of  incorporation  of  the  district  was  Nov.  1,  1915,  when 

•Of  Pay,  Spofford  &  Thorndike,  Consulting  Engineers,  Bos-   /. 
ton,   Mass. 


the  tliree  trustees  who  are  to  administer  the  affairs  of 
the  district  took  office.  Immediately  tliereafter  tlie  trustees 
engaged  Fay,  Spofford  &  Thorndike  as  consulting  en- 
gineers to  the  district.  During  November  and  December 
this  firm  made  an  inspection  and  appraisal  of  the  Maine 
Water  Co.'s  plant  at  Bath,  in  which  work  representatives 
of  the  company  cooperated  to  the  fullest  possible  extent 
on  facilitating  the  inspection  and  furnishing  data  of  the 
system.  In  fact,  throughout  the  whole  proceedings  the 
relations  between  the  company  and  the  city  and  the  rep- 
resentatives of  both  have  been  most  friendly  and  mu- 
tually helpful. 

During  the  month  of  January,  1916,  an  understanding 
was  reached  l)etween  the  company  and  the  city,  by  whicli 
it  was  agreed  that  a  part  only  of  the  questions  at  issue — 
the  value  of  the  water  rights  and  the  reproduction  cost 
and  depreciation  of  the  physical  plant — should  be  re- 
ferred to  the  engineers  representing  the  two  parties,  in 
the  hope  that  these  items  might  be  mutually  agreed  to 
and  finally  disposed  of  before  litigation  was  begun,  the 
agreement  of  the  engineers  upon  any  or  all  of  these  items 
to  be  binding  upon  both  parties.  Under  this  arrange- 
ment a  conference  of  engineers  was  begun  on  Jan.  31. 
The  Maine  Water  Co.  was  represented  by  three  engi- 
neers— William  B.  Getchell,  Augusta;  John  H.  Burleigh, 
Watervillc;  and  Walter  F.  Abbott,  Bath  (the  latter  being 
superintendent  of  the  company's  Bath  plant)— while  ne- 
gotiations in  behalf  of  the  city  were  conducted  by  Frederic 
II.  Fay,  for  the  consulting  engineers.  Fay,  Spofford  Si 
Thorndike,  assisted  by  E.  L.  Walker,  C.  A.  Farwcll  and 
R.  W.  Home,  assistant  engineers  for  that  firm.  In  thrcj 
days'  conference  these  engineers  reached  an  agreement 
on  a  reproduction  cost  as  of  Jan.  1,  191 G — the  date  of 
the  taking — of  all  parts  of  the  physical  plant  as  well  as 
the  value  of  the  water  rights.  They  failed  to  agree,  how- 
ever, upon  the  subject  of  the  depreciation  of  the  physical 
plant. 

At  the  conclusion  of  this  first  conference  the  novel 
suggestion  was  made  by  the  counsel  of  the  water  district 
to  the  president  of  the  company  that  the  entire  matter 
of  the  determination  of  the  purchase  price  be  left  to 
two  arbitrators — Mr.  Getchell  and  Mr.  Fay — with  the 
])roviso  that  in  case  these  two  engineers  failed  to  conu) 
to  an  agreement  they  should  select  a  third  arbitrator, 
not  an  engineer,  the  decision  of  these  arbitrators  to  be 
final  and  binding  upon  both  parties.  ]\Iessrs.  Fay  and 
(k'tchell  met  in  conference  on  Feb.  10,  1916.  Through 
their  knowledge  of  the  principles  governing  engineering 
Aalues  and  their  intimate  acquaintance  with  the  facts  of 
this  particular  case,  and  without  even  the  necessity  of 
calling  in  a  third  arbitrator,  they  reached  an  agreement 
that  day  and  made  their  award  of  $539,500  as  the  pur- 
chase price  for  the  entire  water-works. 

There  are  two  distinct  methods  of  conducting  negotia- 
tions of  this  nature — one,  the  method  of  contention  and 
litigation,  in  which  the  interests  of  the  parties  are  re- 
garded as  diametrically  opposed ;  the  other,  the  method 
of  confidence  and  cooperation,  in  which  the  conimunit}' 
of  interests  of  the  parties  is  given  full  recognition.  In 
the  minds  of  many  people,  especially  in  the  past,  the 
first  method  has  been  regarded  as  the  only  one  possible. 
The  purchase  of  the  Bath  water-works  furnishes  an  ex- 
cellent instance  of  the  uptodate  efficiency  of  the  latter 
method  and  of  its  practical  applicability  as  a  saver  of 
money,  time  and  other  valuable  assets. 
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Meetts  sitt  Fit 


Till'  Aiiicncjiii  li'diul  liiiililcrs  Assdciatioii  liflil  its 
thirti'i'iitli  coiivcntiuii  id  l'ittsl)ur<,di  last  week,  wiili  a 
total  ivfiistorod  attcMidaiur  ol"  almut  2,0()().  An  cxliiliit 
of  road  iiiachiiicrv  and  matorials  was  ari'anf;cd  in  tlic  old 
exposition  i)uildin<::,  with  sonio  80  cxiubitors.  Tiic  vr~ 
ccntly  clcctcil  president  of  the  association,  Col.  E.  A. 
Ste\ens,  Stale  lliiiliway  Commissioner  of  New  .Jersey, 
presided  at  tiic  sessions.  Tlie  States  of  New  Jersey, 
Ponnsyhania  and  Ohio  were  espcrially  well  represented 
in  the  attondanee. 

The  .sessions  held  on  Monday  evening-  and  Tuesday 
morning  were  devoted  to  the  popular  side  of  <^'ood  load 
work,  addresses  heing  made  by  Governor  Major  and  Con- 
gre.ssman  Shaekleford,  of  Missonri,  the  latter  the  author 
of  the  K'ederal  aid  hill  that  has  passed  the  lTon.se  and  is 
now  before  the  Seriate;  also  by  Hon.  Philander  C.  Knox, 
ex-Seeretary  of  State,  the  Mayor  of  Pittsburgh  and  other 
public  otiicials. 

In  the  teehnieal  sessions  a  paper  by  R.  Keith  Conipton, 
chairman  of  the  Baltimore  Paving  Commission,  urged 
that  cities  should  have  legal  authority  to  prescribe  the 
type  of  construction  to  be  adopted  for  street-railway  tracks 
laid  in  paved  city  streets.  This  has  been  done  in  Balti- 
more:  and  on  heavy-traffic  streets  the  railways  are  re- 
quired to  lay  ties  on  a  concrete  platform.  The  space 
between  the  ties  is  afterward  filled  in  with  concrete  up 
to  the  level  of  the  under  side  of  the  paving  blocks.  These 
latter  are  laid  on  a  bed  of  cement  and  sand  and  not  on 
sand  alone. 

In  order  to  lay  this  track  without  interrupting  traffic 
while  the  concrete  is  setting,  the  track  is  laid  on  a  bed  of 
broken  stone  under  the  ties.  It  is  then  poured  full  of 
cement  grout  of  the  consistency  of  thin  cream ;  and  it 
sets  satisfactorily,  notwithstanding  the  continual  passage 
of  cars  over  it  while  it  is  setting. 

Several  electric-railway  engineers  present  sharply  criti- 
cized the  Baltimore  requirement,  arguing  that  the  rigid 
concrete  bed  was  too  hard  and  had  proved  unsatisfactory, 
as  had  the  earlier  attempts  to  lay  the  rails  directly  on 
concrete  beams.  They  preferred  to  lay  the  ties  on  broken 
stone,  which  could  be  tamped  when  necessary  to  keep  the 
track  in  surface. 

George  E.  Datesman,  Director  of  Public  Works  of 
Philadelphia,  read  a  paper  describing  the  control  of  street 
openings  in  pavements  in  that  city.  He  claimed  that 
Philadelphia  had  a  more  complete  system  of  records  of 
its  underground  piping  than  any  other  great  city  of  Amer- 
ica and  described  in  detail  the  methods  of  control  and 
record. 

H.  W.  Durham,  late  chief  engineer  of  street  paving 
of  the  Borough  of  Manhattan,  referred  to  the  claim  often 
made  that  European  city  streets  are  not  torn  up  for 
pipe  connections  as  are  American  streets  and  said  that 
his  own  investigations  in  foreign  cities  proved  that  street 
openings  in  pavements  are  as  numerous  there  as  here. 


W.  I).  I'hlrr.  Chief  Engineer  of  the  I'liiii.-yhiinni  State 
lliL:li\\;iy  I  •rpartnicnt,  described  llir  new  inncrclc  road 
bctwcrn  IvisldM  and  .Mlentnun,  now  nndrr  cunsl  ruction, 
id'  whh'li  nbuut  .'ll/o  mi.  was  cuniplctcd  hist  fall.  'l\'sts 
made  to  determine  how  long  a  time  the  concrete  should 
be  nnxed  in  a  balili  nnxer  show  that  the  time  should 
be  from  I  1/2  to  'i  nun.  Test  cubes  of  concrete  mixed 
.'!,  I  and  .")  min.  did  not  show  materially  greater  strength. 
Transverse  joints  are  spaced  ■i-'i  to  10  ft.  apart,  and  metal 
joint  plates  have  been  used  on  only  1,000  ft.  Reinforce- 
ment is  used  and  is  deli\ered  in  flat  sheets  instead  of  in 
rolls.  It  is  placed  'i  in.  below  the  to])  of  the  slab.  So 
far  only  two  .-mail  cracks  liaxc  showed  up  in  the  entire 
;!'/2  mi.  The  concrete  is  (>  in.  thick  at  the  sides  and  8 
in.  at  the  crown,  with  a  1  to  ii  to  .'5  mix,  and  is  costing 
$1.20  to  $1.25  per  square  yard. 

The  brisk  discussion  of  Mr.  Uhler's  paper  evidenced 
the  great  intere.st  in  concrete-road  construction  at  the 
present  time  and  brought  out  some  notable  examples  of 
concrete  paving  that  has  been  down  for  many  years  and 
is  still  in  excellent  condition. 

The  gravel  roads  built  by  the  State  of  New  Hampshire 
were  described  by  F.  E.  Everett,  State  Highway  Commis- 
sioner. These  roads,  built  at  an  average  cost  of  less  than 
$3,000  per  mile,  have  greatly  pleased  the  summer-tourist 
traffic,  which  they  chiefly  serve.  They  were  described  in 
Engineering  News,  Dec.  9,  1915,  p.  1110. 

"Brick  Streets  and  Roads"  was  the  subject  of  a 
paper  by  H.  E.  Breed,  Deputy  Highway  Commis- 
sioner of  New  York.  After  describing  the  present  stand- 
ard practice  in  brick-road  construction  in  New  York,  he 
said  that  the  state  has  now  290  mi.  of  brick  roads,  which 
have  cost  on  the  average  $2.01  per  square  yard.  The 
average  maintenance  cost  of  these  roads  last  year  was 
$176  per  mile,  but  this  included  some  extensive  re- 
pairs on  some  10-yr.  old  roads  that  had  not  been  prop- 
erly built  and  maintained.  Excluding  this  work,  the  cost 
of  maintenance  was  only  $131  per  mile,  which  included 
work  on  ditches,  drainage,  railings,  etc.,  apart  from  the 
road  surface. 

That  stone-block  paving  practice  is  tending  toward  the 
use  of  shallower  blocks,  only  3  to  4  in.  deep,  was  the  con- 
tention of  Charles  F.  Knowlton,  of  Boston,  in  a  paper^ 
on  "Recent  Tendencies  in  Granite  Paving."  This  state- 
ment was  denied  by  H.  W.  Durham,  who  pointed  out  '| 
that  the  increase  in  labor  costs  in  laying  small  blocks 
tends  to  offset  other  saving.  Others  claimed  that  a  deeper 
block  is  needed  to  give  sufficient  bonding  surface  for 
the  joint  material. 

R.  B.  Sage,  Chemist  of  the  New  Jersey  Road  Depart- 
ment, discussing  the  function  of  stone  in  a  bituminous- 
concrete  pavement,  urged  that  the  stone  chosen  should 
have  low  absorptive  power.  Otherwise,  water  soaks 
throirgh  the  stone  to  the  asphalt  matrix  in  which  it  is 
held,  and  the  stone  is  thereby  loosened.  He  also  urged 
the  use  of  large  stone  in  the  mixture  to  reduce  voids. 

Other  papers  read  were  by  Joseph  W.  Hunter,  on  "Road 
Foundations";    Henry    L.    Bowlby,    on    "The    Columbia 
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Higliwav";  and   Charles   N.    l'])liaiM,  on  "The    Du    I'oiit 
Eoad."  " 

The  Comniittec  on  Resolutions  made  a  re|)ort  at  a 
business  session  on  Thursday  al'ternoon,  and  the  follow- 
ing were  adopted  : 

Resolved,  That  this  association  invites  the  attention  of 
State,  county  and  municipal  authorities  to  the  value  of  traflic 
censuses  as  a  means  of  determining  the  relative  values  of 
various  forms  of  pavement  and  road  construction  and  would 
strongly  recommend  that  systematic  traffic  censuses  be  taken 
from  time  to  time  on  all  classes  of  roads  and  pavements  in 
order  that  more  definite  knowledge  of  the  economic  value 
of  the  different  types  of  construction  may  be  obtained.  In 
taking  such  censuses  separate  counts  should  be  made  of  horse- 
drawn  vehicles,  liKht  and  heavy,  and  of  motor  vehicles,  classi- 
fied as  pleasure  and  commercial  cars,  with  notes  as  to  the 
use  of  especially  heavy  trucks  and  vehicles  with  tires  espe- 
cially injurious  to  roads.  Where  it  can  be  used,  in  order 
to  obtain  compaiable  infoimation,  the  standard  form  for 
taking  traffic  censuses  reported  by  a  committee  of  the  Amer- 
ican Society  of  Civil   Engineers   is  recommended. 

Kesolved,  That  where  funds  for  road  construction  ;ire 
raised  by  an  issue  of  bonds,  this  association  urses  that  the 
serial  form  of  bond,  by  which  a  part  of  the  principal  is  paid 
off  each  year,  be  adopted  in  preference  to  bond  issues  to  be 
paid   by   accumulations    in   a   sinking   fund. 

Resolved,  That  this  association  urges  that  laws  be  passed 
and  enforced  in  each  state  establishing  reasonable  limits 
for  the  weight,  dimensions  and  speed  of  heavy  motor 
vehicles. 


C©Eo  ^^aEIlasim  Mo  BEacB^ 

CS^afBlT  ©if  IEim^nini©©2='s 

Col.  A\'illiain  .M.  Blaik,  New  York  City,  has  heen 
appointed  Chief  of  Engineers  to  succeed  Gen.  Dan  C. 
Kingman,  who  retired  from  oflfice  on  Mar.  6,  having 
reached  the  age  limit.  Colonel  Black  is  one  of  the  best- 
known  officers  in  the  Corps  of  Engineers.  He  was  l)oru 
at  Lancaster,  Penn.,  Dec.  8,  1855,  and  can  serve  as  Chief 
of  Engineers,  therefore,  for  nearly  four  years  before  reach- 
ing the  age  limit. 

Colonel  Black  received  his  early  education  at  the  old 
Franklin  and  Marshall  College  in  Pennsylvania  and  grad 
uated  from  West  Point  in  the  class  of  18TT.  During  his 
long  time  of  service  he  has  had  an  unusual  amount  of 
experience  in  municipal  engineering  work.  He  was  an 
assistant  to  the  late  Col.  William  L.  Ludlow  in  the  early 
80's,  when  the  colonel  "cleaned  up"  the  Philadelphia 
Water  Department.  In  1897  and  1898  he  was  Engineer- 
Commissioner  of  the  District  of  Columl)ia.  and  he  ren- 
dered important  service  again  under  General  Ludlow  in 
the  sanitary  regeneration  of  Cuba  and  its  cities  after  the 
Spanish- American  \\'ar. 

During  tiie  i)ast  seven  years  Colonel  Black  has  been 
in  cliarg(>  of  tlie  United  States  Engineer  Office  in  New 
York  City,  where  many  important  municipal  problems 
have  come  before  him,  such  as  the  investigation  in  con- 
nection with  file  pollution  of  New  York  harbor  by  .sewage 
discharges. 

Colonel  Black  rendered  important  service  during  the 
■■Spanish  A^'ar,  being  successively  Chief  Engineer  of  the 
Third  Army  Corps,  Chief  Engineer  of  the  Fifth  Army 
Corps  and  on  the  staff  of  tlie  Major  General  in  Coni- 
iimnd  during  the  last  half  of  1898.  He  .served  at  Tampa, 
l''la.,  and  organized  a  battalion  of  engineers  for  the 
I'orto  Rico  expedition  and  bought  and  had  charge  of  all 
1lie  engineering  material  used.  He  w^as  in  command  of 
tlie  first  landing  i)arty  of  United  States  troops  at  Guan- 
ica,  Porto  Rico,  July  25,  1898.  Colonel  Black  was  the 
iirst  United  States  engineer  officer  to  take  charge  in  Pan- 


n^//^^ 


aiua  when  the  United  States  took  over  the  Isthmian  Canal 
work. 

Colonel  Black  has  been  for  some  time  tiie  sc^nior  mem- 
ber of  the  Board  of  Engineers  for  Rivers  and  IIarl)ors 
and  also  Department  Engineer  of  the  Eastern  Dcjiart- 
ment. 

One  of  the  most  notable  engineering  works  with  which 
Colonel  Black's  name  is  connected  was  the  removal  of 
the  wreck  of  the  battleship  "Maine"  in  Havana  harlior. 
Ho  was  a  member  of  the  Board  of  Engineers  in  charge 
of  this  work  and  gave  to  it  his  personal  supervision. 

Promise  of  settlement  of  tlie  long  struggh'  hetweeu  tin- 
City  of  Denvei'  and  the  Denver  Union  Water  Co.  is 
afforded  by  an  option  contract  for  the  purchase  of  the 
works  by  the  city,  entered  into  between  the  Public  Utili- 
ties Commission  of  the  city  and  the  Denver  Union  Water 
Co.  on  Feb.  21.  The  agreement  has  also  been  approved 
and  adopted  by  the  Denver  City  Council  and  by  the 
stockholders  of  the  Denver  Union  Water  Co. 

Under  the  option  contract  both  parties  accept  $13,- 
416,000  as  the  value  of  the  entire  holdings  of  the  com- 
pany used  to  supply  water  to  Denver.  This  valuation  is 
as  of  i\Iay  1,  191-1,  and  is  subject  to  a  depreciation  charge 
of  $140,000  per  annum  on  the  one  hand  and  to  the  cost 
of  betterments  since   May   1,   1914,  on  the  other.     The 
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Imsic  <uiii  MiuncMl  is  tlic  viiluiitioii  |)la(('(l  ii|)iiti  (lie  plaiil  \>y 
W.  ,].  Cliiiiii,  spt'cial  iiia.stcr.  a|i|iointi'i|  \\y  the  l''('clciiil 
Distrii't  Court  in  n  .suit  l)roii.ulit  li\  tiif  loiiiiiany  to 
])rovont  a  20%  citv-onlitiaiici'  rcdm  timi  in  the  rales 
rliarirod  by  the  conipanN.  This  valuatiim  was  (ixcd  by 
.Mr.  Chinn  some  moutbs  aj^o  (sec  /'JiK/inccrinn  jXrirs,  Oct. 
21.  1!)15,  ]).  81  I)  and  was  conlirined  by  the  Federal  I)is- 
triet  Court  on  .Ian.  28.  litUi.  In  acconhuice  witli  the 
option  afireement  tiiecase  is  to  he  a|i]M'alcil  to  liic  Siipniiu' 
Court  of  (lie  I'nited  States.  Kacli  side  will  exert  every 
jiiissilile  elVort  to  end  the  suit  upon  its  merits.  The  option 
eontraet  holds  fjood  until  twelve  month.s  after  the  United 
States  Supreme  Court  shall  have  disposed  of  the  case. 
No  betterments  are  to  be  made  to  the  plant  after  Feb.  21, 
]!)!(!,  without  the  apjiroval  of  the  Public  Utilities  Com- 
mission. When  the  transfer  is  effected,  the  price  of  the 
works  as  finally  determined  by  adjudication  is  to  be  met 
in  41/2%  bonds  or  in  cash,  at  the  option  of  the  city.  The 
city  agrees  that  during  the  life  of  the  option  it  will  refrain 
from  constructing  a  duplicate  plant,  but  it  is  free  to 
comjilete  its  surveys  now  in  ])rogrcss  for  new  work. 

Tliere  has  been  almost  constant  water-works  turmoil 
at  Denver  for  at  least  a  quarter  of  a  century.  In  1891 
the  Citizens  "Water  Co.  built  works  that  paralleled  the 
mains  of  the  Denver  City  Water  Co.  A  bitter  rate  war 
ensued.  The  two  companies  were  consolidated  in  1894 
as  the  Denver  Union  Water  Co.  Since  then  there  has 
been  nmch  litigation  between  the  com]iany  and  the  city.- 
In  1909  a  valuation  of  $14,100,000  was  placed  upon  the 
proi)erty  of  the  Denver  Union  Water  Co.  by  a  commission 
of  engineers  consisting  of  M.  L.  Ilolman,  John  R.  Free- 
man, C.  L.  Harrison,  Allen  Hazen  and  Frederic  P. 
Stearns,  the  latter  agreeing  to  the  valuation  except  as 
regards  the  item  for  water-rights. 

In  1910  a  Public  Utilities  Commission  was  created  by 
popular  vote,  primarily  for  the  task  of  establishing 
municipal  ownership  of  water-works.  The  commission 
was  instructed  to  offer  the  Denver  Union  Water  Co. 
$7,000,000  for  its  plant.  It  was  also  empowered  to  build 
works.  The  company  refused  the  offer  and  brought  suit 
to  prevent  the  city  from  going  on  with  construction.  In 
19115  the  United  States  Supreme  Court  decided  this  suit 
in  favor  of  the  city.  In  January,  1914,  a  committee 
appointed  by  the  Public  Utilities  Commission  valued  the 
property  of  the  company  at  $10,045,000.  The  valuation 
dealt  with  the  physical  plant  only,  except  for  an  allow- 
ance of  $375,000  for  development  expenses.  Other  ele- 
ments of  the  property  were  not  taken  into  consideration 
in  view  of  points  of  legal  conflict. 

A.  Lincoln  Fellows,  of  the  Field,  Fellows  &  Hinder- 
lider  Engineering  Co.,  is  president  of  the  Public  Utilities 
Connnission  and  was  also  a  member  of  the  committee  that 
placed  on  the  plant  the  valuation  just  mentioned. 

Sttat©  ©if  Peimias5^IlvsN,imSsi 

The  Connnission  of  Engineers,  which  has  for  nearly 
three  years  been  investigating  the  question  whether  engi- 
neering practice  in  Pennsylvania  should  be  regulated  by 
law,  has  presented  a  report  to  the  governor,  which  was 
made  public  on  Mar.  2.  The  commission  does  not 
recommend  legislation  requiring  all  engineers  to  pass 
examinations  and  be  registered  in  order  to  practice  their 
profession.    It  does  recommend  that  there  should  be  regu- 


iMtinii  liy  hnv  of  the  practice  of  engineering  in  the  state 
and  niunii'ijial  service,  'i'he  plan  it  has  worked  out  is,  in 
brief,  that  engineers  in  subordinate  j)ositionH  should  be 
jccjuired  to  pass  civil-service  examinations.  lOngineers 
above  ii  certain  rank  should  be  selected  on  their  profes- 
sional record  without  examination;  and  consulting  engi- 
neers and  experts  for  temporary  engagements  should  be 
i('<|nired  to  (ilc  with  a  state  board  a  sworn  statement  of 
thcii-  pi-ofcoional  record.  The  (inal  conclusions  of  the 
(■(iniinission  ai'c  as  follows : 

1.  It  Ih  (Ip.siriil)lc  In  Kcnorul,  for  the  better  protection  of  the 
Ufe,  hpulth  .and  i>roperty  of  the  citizens  of  this  Comrnonwcjilth 
of  Pennsylvania,  that  the  employment,  retention  and  discharge 
of  engineers,  surveyors  and  technical  men  In  public  service, 
where  competency  may  be  readily  determined  by  examination, 
.should  be  subject  to  state  or  municipal  civll-servlce  reKuIa- 
tlon. 

2.  In  cities  of  the  flrst  and  second  class  In  Pennsylvania 
such  clvil-servlce  examinations  may  properly  be  condui-ted,  as 
at  present,  under  Independent  local  management;  but  consult- 
ing engineers  and  experts  for  special  temporary  engagements 
should  be  exempt  from  examination. 

3.  The  above  class  of  engineers  and  experts  should  be 
required  to  register  with  a  -state  bo.ard  before  being  permitted 
to  practice.  They  should  file  a  sworn  statement  of  their  pro- 
fessional record  and  confirmatory  statements  from  others,  if 
called  for,  and  unless  promptly  dis.approved.  this  filing  should 
be  suHicient  i)recedent  to  practice.  The  board  should  have 
power,  for  adequate  cause,  after  hearing,  to  cancel  the  regis- 
tration.    Also  to  issue  certificates  to  such  experts,  If  desirable. 

4.  In  the  other  cities  (except  cities  of  the  first  and  second 
classes)  and  in  the  counties,  boroughs,  townships  and  muni- 
cipalities of  Pennsylvania  and  for  state  worlt,  it  is  desirable 
that  such  civil-service  examinations,  mentioned  in  paragraph 
1.  be  conducted  by  a  state  department,  I)oard  or  commission 
in  order  that  these  examinations  may  be  governed  by  rea- 
sonable and  consistent  standards  and  that  a  single  body  may 
be  charged  with  the  enforcement  of  such  standards. 

5.  Engineers,  surveyors  and  technical  employees  of  the 
state,  counties  and  municipalities,  other  than  first-  and 
second-class  cities,  excepting  those  in  administrative  posi- 
tions, should  be  required  to  qualify  before  the  said  depart- 
ment, board  or  commission  by  methods  discretionary  with  the 
said  board.  The  determinations  of  standards  and  classifica- 
tions should  liltewise  be  in  the  hands  of  the  board;  but  ap- 
pointments to  engineering  or  technical  positions  above  a 
certain  rank  should  not  be  governed  by  competitive  civil- 
service  examinations.  These  appointees  .sTiould  be  chosen  on 
the  basis  of  their  professional  record. 

6.  It  Is  desirable  that  such  appointments  to  positions  of 
high  rank  should  be  made  at  the  initiative  of  and  by  the 
state  or  municipal  department  or  officer  seeking  to  have  the 
position  filled;  but  with  the  approval  of  the  State  Civil  Service 
Examination  Board. 

7.  This  employment  will  be  governed  by  the  same  prin- 
ciples as  under  private  corporate  management.  All  those 
who  have  passed  such  examinations  should  be  given  certifi- 
cates of  fitness  for  such  work  as  they  can   do. 

8.  Other  engineers  in  practice,  who  may  desire,  should 
have  the  right  to  be  examined  and  secure  a  certificate  of 
fitness  and  competency  in  their  particular  line  or  specialty. 

9.  The  exemption  of  public-service  companies  from  the 
provisions  of  civil-service  regulation  at  this  time  is  suggested 
with  the  thought  in  mind  that  a  beginning  having  been  made 
with  public  works,  erected,  operated  and  maintained  by  the 
state  and  municipal  governments,  prudence  dictates  a  reason- 
able period  of  time  in  whicli  to  observe  the  working  out  of 
the  system  before  any  extension  of  the  system  be  considered. 

10.  Plans  and  specifications  for  public  works  built  or  to 
be  built,  operated  and  maintained  by  public-service  companies 
and  municipalities,  should,  under  the  provisions  of  existing 
laws,  be  handled  in  the  proper  and  respective  departments  of 
the  state  government. 

11.  It  is  desirable  that  the  State  Civil  Service  Examination 
Department,  Board  or  Commission  should  be  authorized  to 
investigate  charges  of  incompetency  or  official  dereliction  on 
the  part  of  engineers  or  technical  men  appointed  through 
civil  service  (excepting  cities  of  the  first  and  second  classes) 
and  that  it  alone  should  be  empowered  to  disqualify  such 
public  servants,  and   only  for  adequate  cause. 

12.  It  is  further  desirable  that  the  said  State  Civil  Service 
Examination  Board  should  act  in  an  advisory  capacity  in 
connection  with  the  employment  of  consulting  engineers  or 
experts  for  special  temporary  engagements  and  that  no  such 
engagements  should  be  legal  if  made  against  its  disapproval. 
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It  is  the  prescribed  duty  of  the  Engineers'  Commission  "to 
recommend  to  the  governor  such  measures  as,  in  their  judK- 
ment,  should  be  enacted  into  laws."  It  was  the  evident  intent 
of  the  General  Assembly  that  the  commission  should  not  be 
limited  by  narrow  bounds  when  it  came  to  presenting  recom- 
mendations to  the   Kovernor. 

There  is  now  an  Economy  and  Efficiency  Commission  of  the 
Commonwealth  of  Pennsylvania  investigating  the  duties  of 
every  person  in  the  employ  of  the  state,  to  ascertain  what 
changes,  if  any,  may  be  necessary  to  secure  greater  uni- 
formity, economy  and  efficiency  in  the  worlt  of  the  various 
departments,  commissions,  bureaus,  boards  of  trustees  and 
other  persons  in  charge  of  institutions  owned  or  controlled 
by  the  state  and  in  the  methods  of  disbursing  and  account- 
ing for  state  funds.  It  is  among  the  possibilities  that  this 
Economy  and  Efficiency  Commission  may  work  out  the  details 
of  a  former  suggestion  that  the  scope  and  the  duties  of  the 
Board  of  Commissioners  of  I'ublic  Grounds  and  Buildings  shall 
be  extended  to  really  comprise  a  State  Board  of  Public  Worics. 
This  department  now  provides  the  quarters  and  furnishes 
supplies  to  the  several  state  departments.  It  inspects  the 
erection  of  state  buildings,  of  county  bridges  over  navigable 
streams  and  has  charge  of  the  Capitol  grounds  and  buildings. 

If  this  department  were  to  be  reorganized  into  a  Board  of 
Public  Works  with  several  bureaus,  one  of  which  would  do  all 
the  architectural  work  for  state  buildings,  another  all  con- 
struction engineering  work  on  state  buildings  and  institu- 
tions, another  do  all  the  purchasing  of  supplies  for  each  and 
every  state  department  and  institution,  another  have  over- 
seeing charge  of  all  state  ground  and  property,  etc.,  etc.,  it 
might  be  very  peitinent  to  inquire  into  the  economy  and 
practicability  of  adding  to  the  department  a  bureau  of  State 
Civil  Service  Examinations.  The  economy  would  be  in  the 
supervision  of  the  work  by  the  Board  of  Public  Works  in 
joint  occupancy  of  ofHce  space  and  fittings  and  furniture  and 
in  the  routine  maintenance  of  the  bureau. 

Somewhere  in  the  scheme  of  state  government  there  should 
be  a  Civil  Service  Examination  Department,  Board  or  Com- 
mission. The  Examining  Board  siiouid  be  composed  of  engi- 
neers having  the  qualifications  demanded  of  the  highest-grade 
membership  in  the  national  engineering  societies.  The  mem- 
bers of  this  Examining  Board  might  be  drawn  from  the  staff 
of  the  several  state  departments  and  from  among  professional 
engineers  generally.  The  latter  sliould  be  fully  compensated 
for  their  services. 

With  these  suggestions  the  Engineers'  Commission  recom- 
mends for  your  consideration  the  enactment  into  laws  of  the 
measures  embraced   in   paragraphs   1   to   12   inclusive. 
F.    HERBERT    SNOW,     Chairman;    JOHN     PRICE     JACKSON, 

Secretary;     SAMUEL     A.     TAYLOR,     G.     H.     WEBSTER,     J. 

MURRAY  AFRICA. 


©SillJlsiS  Uimi(Oim  Sfts^tbaoim  T® 

The  DaUas,  Tex.,  union  railway  station,  described  in 
detail  in  Engineering  News,  June  25,  191-i,  is  nearing 
completion.  The  accompanying  view  was  taken  Feb.  12. 
It  is  stated  that  the   station   will   be   ready  for  use   bv 


Texas  Central,  and  the  St.  Louis  Southwestern  Ry.  lines. 
This  is  not  a  terminal  station,  the  tracks  running  through. 
The  chief  engineer  of  the  Dallas  &  Terminal  Railway 
TTnioii  Depot  Co.  is  C.  H.  Dana.  The  general  contractor 
is  C.  W.  Thompson,  Chicago,  and  the  local  subcontractor, 
the  Hughes  &  O'Rourke  Construction  Co. 

Five  immense  reservoirs  designed  to  afford  protection 
against  floods  40%  greater  than  the  Dayton  flood  of  19i;i 
and  river-channel  improvements  in  nine  cities — all  at  an 
estimated  cost  of  $23,5;39,8T2 — are  the  outstanding  fea- 
tures of  the  plans  filed  at  Dayton,  Ohio,  on  Fel).  29  In- 
Arthur  E.  ]\Iorgan,  chief  engineer  of  the  Miami  Con- 
.servancy  District.  The  plans  will  be  open  to  public 
inspection  for  over  a  month,  after  which  it  is  expected 

T\BLE  1      DIMENSIONS    AND    C.\PACITIES    OF    MIAMI    CON.SER- 
VANCY    DISTRICT    RETARDING    DAMS   AND   RESERVOIRS 

Gcriiiiin-      Enple-      Locking-    Taylors-       Huff- 
town  wood  tou  viile  man 
Average  elevation  bed  of  river             72.3             708             876             059  777 
Average  elevation  vallev  floor             730             784             88.5             770  78o 
Elevation  of  spillway  erest..  .              815              876              MS              818  83o 

Elevation  of  top  of  dam 8.30         892.5  954  837  850 

Maximurh  elevation  of  water  „„„ 

surface  fora  flood  like  1913.  805  802  936  815  830 

Area    sul>merged    in   a    flood 

Uke  1913,  acres 2,9.50  6,.350  3,600  9,650  7,300 

Maximum  amount  of  water 

stored  in  a  flood  like  1913, 

acre-ft 73,000      209,000        63,000      1.52,000      124,000 

Maximum  average  depth  of 

water  in  reservoir  in  a  flood 

likel913,ft 24,8  32.9  17.4  15,7  17.1 

Length  of  crest  of  dam,  f  t..  ,.  1,210  4,ti60         *0,400        *2,980 

Tliiclcness  of  dam  at  average 

elevation  of  valley  floor,  ft..  6.50  740  410  .390 

Lengthofoutlet  conduit,  ft....       '       520  725  4.5  40 

Number  of  conduits 2  2  2  4 

Total  sectional  area  of  outlet 

conduits,  sq.ft 182  214  1.58  1,116 

Maximum  discharge  of  con-  ,^ 

duits  in  1913  flood,  see.-ft.  9,340         11,000  8,0.30        51,300        32,600 

Lengthofspillway  crest,  ft...  55  100  72  132  100 

Vertical  diameter  of  conduits,  _  ,  _  „ 

ft  ....  12  3  13  5  10.0  20.5  17.6 

Y.ardage  of  earth  in  dams 865,000  4,000,000  1,135,000  1,235,000  1,655,000 

Yardage  of  concrete  in  dams 

and  appurtenances 20,000        38,000        :j8,000        47,000        40,000 

*  Including  spillway  crest. 

TABLE  2.     ESTIMATED  COST  OF  MIAMI  CONSERVANCY  DISTRICT 
PROJECT 


THE    DALLAS    (TEX.)    UNION    DEPOT    AS    IT    APPEARS 
TODAY 

May  1.  The  total  cost  of  the  im])rovem('iit  will  l)c  about 
$5,000,000.  The  station  will  serve  seven  railways — the 
Gulf,  Colorado  &  Santa  Fe ;  the  Chicago,  Rock  Island 
&  Pacific;  the  St.  Louis  &  San  Francisco;  the  Missouri, 
Kansas  &  Texas;  the  Texas  &  Pacific;  the  Houston  & 


*3,340 

380 

40 

3 

705 


Retarding  Basins: 
Gcrmantown . . 

Englewood 

Lockington . . . 
Taylorsviile. . . 
Huffman 


Local  Flood  Protection: 

Piqua 

Trov 

Davton 

Wc^t  C'arrollton 

Muniiisl)urg 

<  liaiitiiuqua 

Franklin 

Middletow-n 

Hamilton 


Construction  of  works  included  in  the  plan  . 

Public-service  relocations  and  damages 

Real-estate  purchases  and  casements 

Administration  and  general  expense 

Taxes  and  special  assessments  on  lands 


Total 

Contingencies. 


$040,235 
1,959,6.32 
865,218 
1,. 508,674 
1,299,125 

$6,272,884 

$128,801 

1,383,619 

1,383,619 

22,416 

107.267 

4. 283 

115,076 

81,305 

1,274,962 

$3,335,303 

$9,008,187 

2,309,315 

5,004,200 

1,758,170 

200,000 


Grand  total 823,539,872 

that  they  Avill    be  officially   a(li)])bMl    by    the   directors  of 
the  district. 

The  five  dam^  wdiibl  be  built  (Hi  thr  :\ri;uiii.  Mad  and 
Stillwater  Rivers  and  on  Twin  and  Loraine  Creeks. 
Their  function  is  thus  described  in  the  engineer's  report: 

Each  dam  will  have  permanent  openings  through  its 
base  through  which  the  ordinary  flow  of  the  river  and  the  flow 
during  ordinary  freshets  will  pass  unimpeded.  During  large 
floods  the  water  which  cannot  pass  through  the  outlet  conduits 
will  be  held  back  temporarily   in   the   basins  above   the   dams. 
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The  coniUilts  nve  priipm  tloncd  ho  Hint  no  more  watrr  can 
pass  throuKh  tlu'in  than  ran  bo  ciirrlod  Hafi'ly  In  tlir  Im- 
proved channt'l.s  throuKli  the  I'ltlrH  l)oIo\v.  In  this  manner,  tlu' 
runorr  of  a  tlood  like  that  of  l'.li;t.  which  lasted  hut  two  or 
tliree  day.s,  would  he  tli.sl  rlhuted  ovei-  a  period  of  about  two 
weeks   and    lla    lielKht    wi>iilil    be    correspondlnB'ly    reduced. 

Tlio  s|)illway-lt'vi'l  mpjuity  of  tlio  (ivc  reservoirs  will 
Itf  SIO.OOO  arro-ft,  or  M)%  of  the  total  rainfall  (1,115,- 
000  acre-l't.)  of  the  lOl:?  flood.  At  tlic  i)o<riiiiiinp  and 
I'lidiiif::  of  a  Hood  tlic  rdiiduits  lliroimii  tlic  (hiiiis  and  the 
iinprovotl  river  channels  will  |iass  almost  all  the  ruiidll', 
leaviiij;  nearly  the  whole  reservoir  ea])aeity  "available  for 
luttinj?  olf  e.xeess  How,"  or  "peak  of  the  load,"  which  is 
bevond  the  channel  capacity.  Continuinf,^  the  report 
states : 

In  general,  the  greatest  rate  of  flow  through  the  cities  be- 
low the  retarding  basins  In  case  of  a  storm  like  that  of  1913 
would  be  approximately  half  as  great  as  in  1913.  The  channel 
at  Dayton  when  uni>roved  and  enlarged  will  have  suflicient 
capacity  to  carry  somewhat  less  than  half  as  much  water 
as  the  maximum  1913  How,  and  that  at  Hamilton  to  carry 
somewhat  more  than  half,  the  remainder  in  each  case  being 
cared  for  by  retarding-basin  control. 

The  dams  will  be  eonstnicted  of  selected  and  coiupacted 
earth,  with  cutoff  trenches  filled  with  imjiervious  material 
where  demanded.  Each  dam  will  have  a  top  width  of 
25  ft. 

The  conduits  for  passing-  the  rejiular  stream  flow  will  be 
on  rock  foundation,  through  the  base  of  the  dams.  The 
spillways,  which  will  also  be  on  rock,  will  be  lined  with 
concrete,  will  have  their  crests  15  ft.  or  more  below  the 
tops  of  the  dams  and  will  be  designed  to  "pass  safely 
all  excess  water  in  case  of  a  flood  twice  as  great  as  that 
of  19i;i."     The  report  adds: 

It  is  not  anticipated  that  these  spillways  ever  will  come 
into  use,  since  to  bring  them  into  action  would  require  a 
greater  storm  than  ever  has  been  recorded  in  this  part  of  the 
United  States.  They  are  added  as  an  ultimate  factor  of 
safety  and  would  provide  security  in  case  of  a  flood  exceed- 
ing anything  recorded  in  the  history  of  the  country. 

Table  1  shows  the  main  dimensions  of  the  dams  and 
Table  2  gives  the  estimated  cost  of  the  reservoirs,  chan- 
nel improvements  and  other  items  of  the  project. 

Inasmuch  as  work  may  be  prosecuted  on  all  the  channel 
improvements  and  on  most  of  the  dams  at  the  same  time, 
it  is  believed  that  the  whole  project  could  be  substantially 
completed  in  three  years'  time. 

^: 

The  Baltimore  Sewcragre  Commission  went  out  of  existence 
on  Feb.  1,  through  the  resignation  of  its  members  on  the 
virtual  completion  of  its  work.  The  sewerage  and  sewage- 
disposal  system  built  by  the  commission  under  the  direction 
of  Calvin  W.  Hendrick,  chief  engineer,  will  be  in  charge  of 
the  Bureau  of  Sewers  and  will  remain  under  the  control  of 
Mr.  Hendrick.  who  now  holds  the  position  of  chief  engineer 
of  the  City  of  Baltimore. 

Typhoid  Fever  has  developed  recently  at  Chicago  and 
Milwaukee,  both  taking  water  from  Lake  Michigan.  The  Chi- 
cago cases  are  said  by  the  Commissioner  of  Health  to  be 
due  to  surface  water  entering  the  pump  pit  at  the  68th  St. 
pumping  station,  and  he  has  recommended  that  people  in  the 
southern  part  of  the  city  boil  the  water  or  get  inoculated 
against  typhoid.  Both  cities  are  building  new  intake  tunnels 
to  take  water  farther  from  shore. 

A  Contractor's  Mafiraxine  Blew  l^p  in  St.  Louis.  Mo.,  on  Feb. 
28,  killing  two  women  and  injuring  64  other  persons.  Local 
estimates  of  property  damage  reach  $100,000.  Press  dispatches 
state  that  the  amount  of  explosives  stored  at  the  construc- 
tion company's  headquarters  is  variously  estimated  at  from 
500  to  3,500  lb.,  1,000  lb.  being  the  police  record.  The  dyna- 
mite was  to  be  used  by  the  Cooney  Construction  Co.  in  build- 
ing a  sewer  from  the  River  des  Peres  to  Manchester  and 
Lanhan  Ave.  More  than  100  glaziers  were  at  work  on  Mar.  1 
replacing  the  5,000  windows  broken  by  the  concussion. 

An  Aerial  Coast  Patrol  on  the  Atlantic  and  Pacific  Coasts 
and  on  the  Great  Lakes  is  planned  by  a  committee  to  be 
organized  by  Rear-Admiral   Robert   E.   Peary.      It  is   proposed 


to  etitabltHh  BtatlonH  at  IntcrvulB  of  lOO  ml.  all  along  the 
coaHt.  each  equipped  with  a  Hea-plane  and  operntorH.  Theno 
Hea-planeH  would  take  a  position  Home  fiO  ml.  off  shore  and 
patrol  their  roHpectlve  lieatH  coiitliiuoUHly.  It  In  urxed  that 
Huch  patrolH  In  the  time  of  |)ea(e  would  be  valuable  In  dlH- 
coverliig  wreekH,  venHeln  In  illHtreHH,  etc.,  and  that  the  oper- 
alorw  thus  drilled  would  be  available  for  keeping  watch  for 
the  ajiproaeh  ol'  hoHtlle  Hhli)H   In    the   event  of  war. 

The  Ontario  lllKliwayM  Act  panscd  by  the  last  seHBlon  of 
the  provincial  legislature  ban  recently  gone  Into  effect  Fln- 
lay  MacDIarmid,  MInlHter  of  Public  Works,  now  liecomeB 
.Minister  of  Public  Ways  .iiid  MlghwayH,  with  W.  A.  McLean 
.iH  Deputy  MinlHter  of  IllghwayH.  I'rovlnclal  aid  to  (bounty 
load  conHtrucllon  Is  Increased  to  40%  of  the  expenditure  for 
this  puri)0se,  and  In  addition  a  grant  of  20%  to  the  cost  of 
maintenance  Is  jjrovlded  for.  A  lesser  degree  of  assistance 
will  be  given  to  township  road  construction.  The  act  also 
provides  for  provincial  aid  to  the  construction  of  main  or 
suburban  roads  by  cooperative  action  between  municipalities 
acting  jointly,  the  provincial  aid  to  be  40%  of  the  cost,  but 
not   to  exceed  $4,000  per  ml. 

.V  Brealc  in  a  12-in.  Water  Main  in  Court  St.,  Boston,  a 
little  after  8  p.m.,  Sunday,  Mar.  5,  flooded  the  basements  of 
adjoining  buildings,  owing  to  ditllculty  and  consequent  delay 
In  shutting  off  the  water.  There  are  two  mains  in  the  street 
at  this  point,  and  the  gates  in  the  undamaged  one  were  closed 
before  it  was  found  out  which  one  had  burst.  So  much  water 
had  escaped  that  difficulty  was  experienced  in  getting  at  some 
of  the  gates,  and  it  was  necessary  to  close  eight  of  them 
before  the  flow  was  entirely  stopped,  about  an  hour  after  the 
break  occurred.  Considerable  damage  was  done  in  the  base- 
ments of  the  buildings  flooded,  and  at  noon  on  Monday,  Mar.  6, 
a  steam  fire  engine  and  two  gasoline  diaphragm  pumps  were 
still  at  work  removing  water. 

A  High  MnMonry  Viaduct  at  Penistone,  England,  on  the 
line  of  the  Lancashire  &  Yorkshire  Ky.,  failed  on  Feb.  3,  prac- 
tically without  warning.  According  to  a  brief  account  given 
in  "The  Engineer,"  of  London,  the  viaduct  was  60  to  80  ft. 
in  height  and  consisted  of  a  series  of  short  span  arches  car- 
ried on  high  stone  piers.  It  was  about  30  ft.  in  width,  car- 
ried a  double-track  railway  and  was  built  67  years  ago. 
About  the  middle  of  January  a  slight  crack  was  observed  in 
the  parapet  wall,  but  an  examination  of  the  foundations  re- 
vealed no  cause  for  anxiety.  On  Feb.  3,  eight  minutes  after  a 
main-line  train  had  passed,  one  of  the  arches  sagged  under  a 
switching  engine  slowly  enough  so  that  two  men  on  the  en- 
gine had  time  to  jump  off  and  run  to  a  place  of  safety.  Two 
of  the  arches  fell,  and  the  switching  locomotive,  which  was 
over  the  adjacent  pier,  slid  into  the  chasm.  An  official  inquiry 
into  the  cause  of  the  disaster  is  in  progress,  and  "The  En- 
gineer" meanwhile  conjectures  that  the  accident  may  have 
been  due  to  the  effect  of  recent  rains  on  the  pier  foundations. 
Rear-End  Collision  between  a  New  York  Central  coal  train 
and  a  fast  freight  train  carrying  horses  killed  three  men  and 
seriously  injured  another  at  4:37  a.m.  on  Mar.  3,  on  the  Liv- 
ingston Ave.  bridge  which  crosses  Broadway  in  Albany,  N.  Y. 
The  cause  of  the  accident  is  stated  to  have-  been  the  failure  of 
the  air  brakes  on  the  coal  train,  while  on  a  down  grade.  The 
heavy  freight  train  was  thrown  onto  track  No.  1  and  into 
the  rear  of  the  third  section  of  train  4,  which  was  waiting  at 
the  tower  east  of  the  bridge  for  a  signal  to  enter  the  station 
yard.  An  express  train  from  Albany  to  Herkimer  was  just 
leaving  the  yard  westbound  on  track  No.  2  and  was  sideswiped 
by  the  runaway  freight  train,  but  not  seriously  damaged.  On 
the  rear  of  the  express  freight  were  two  day  passenger 
coaches,  one  of  steel  and  the  other  of  wood  with  steel  under- 
frame.  In  the  collision  the  two  passenger  coaches  telescoped. 
There  was  no  one  in  the  wooden  car  and  only  four  passengers 
in  the  steel  car,  of  whom  three  were  instantly  killed.  Half  a 
dozen  steel  coal  cars  piled  up  and  crashed  into  the  bridge, 
causing  severe  damage  to  that  steel  structure.  D.  W.  Dinan, 
Division  Superintendent  of  the  New  York  Central  Lines,  con- 
ducted an  investigation. 

Investigation  of  Sewage  Disposal  in  Los  Angeles  County, 
California,  to  take  a  year  and  cost  $45,000,  has  been  recom- 
mended by  the  Board  of  Sanitary  Engineers  recently  appointed 
by  the  Board  of  Supervisors  of  Los  Angeles  County.  The 
investigation  would  be  made  by  the  Board  of  Sanitary  Engi- 
neers, composed  of  A.  H.  Koebig,  chairman;  G.  P.  Robinson, 
secretary  (city  engineer's  office,  Los  Angeles);  C.  G.  Gillespie, 
sanitary  engineer  of  the  State  Board  of  Health;  A.  M.  Brosius 
and  Prof.  Charles  G.  Hyde,  Berkeley.  The  estimate  of  $45,000 
includes  a  salary  of  $3,000  for  each  member  of  the  board;  two 
assistant  engineers  at  $2,500  each;  $5,000  for  surveyors  and 
draftsmen;  $5,000  for  studies  of  tidal  currents  and  $1,000  for 
soil  analyses  and  a  study  of  ground-water  conditions.  The 
two  grand  divisions  of  the  investigation  would  be  the  possi- 
bilities of  ocean  disposal  and  of  treatment  to  fit  sewage  for 
use  in  irrigation  without  nuisance. 
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FERSOHAILS 


I 


Mr.  J.  B.  Weddell  has  been  appointed  City  Engineer  of 
Olympia,  Wash. 

Mr.  John  C.  Sullivan,  of  New  York  City,  has  been  elected 
President  of  the   Old   Colony   Construction   Co.,    Boston,   Mass. 

Mr.  Albert  Wolstenholme,  M.  Am.  Soc.  C.  E.,  Superintend- 
ent of  Streets  of  Fall  River,  Mass.,  has  been  made  City 
Engineer. 

Mr.    Karl    M.    Mitchell,    City    Manager    of    Sherman,    Tex., 
resigned  on  Feb.  26.     He  was  formerly  at  River  Forest,  111. 
of  River  Forest,  111. 

Mr.  C.  A.  Mees,  recently  Assistant  Chief  Engineer  of  the 
Southern  Power  Co.  at  Charlotte.  N.  C,  has  resigned  to  engage 
in  private  practice. 

Mr.  R.  A.  Kiefer,  recently  with  the  Gardner  (Jovernor  Co. 
at  Quincy,  111.,  is  now  in  charge  of  the  company's  New  York 
office,  located  at  303  Singer  Building. 

Mr.  N.  M.  Curtis  has  been  appointed  Division  Engineer  of 
the  Midland  division  of  the  New  York,  New  Haven  &  Hartford 
Railroad  Co.,   with   headquarters  at  Boston,   Mass. 

Mr.  J.  G.  Scott,  resident  engineer  of  the  Southern  Power  Co. 
at  Lookout  Shoals,  N.  C,  will  succeed  Mr.  A.  C.  Lee  at  the 
company's  hydro-electric  plant  at  Fishing  Creek,  N.  C. 

Mr.  R.  L.  Pearson  has  been  appointed  Division  Engineer  of 
the  New  London  division  of  the  New  York,  New  Haven  & 
Hartford  Railroad  Co.,  with  headquarters  at  New  London, 
Mass. 

Mr.  F.  H.  Moyer,  formerly  of  Pittsburgh,  has  been  appointed 
Chief  Engineer  of  the  Cambria  Steel  Co.  He  succeeds  Mr.  E. 
\V.  Clarke,  who  has  been  made  superintendent  of  the  rolling 
mills. 

Mr.  W.  W.  Harmon,  formerly  City  Engineer  of  Grants  Pass, 
Ore.,  has  been  engaged  by  the  Oregon-Utah  Sugar  Co.  as  chief 
engineer  on  the  construction  of  that  company's  new  factory 
in  that  city. 

Mr.  E.  M.  Confer,  former  Superintendent  of  the  Coosa  Port- 
land Cement  Co.,  Ragland,  Ala.,  has  been  appointed  Master 
Mechanic  of  the  Marquette  Cement  Manufacturing  Co., 
La  Salle,  111. 

Mr.  Robert  Rice  has  been  appointed  General  Superintendent 
Of  the  Missouri  district  of  the  Chicago,  Burlington  &  Quincy 
Railroad  Co.,  with  headquarters  at  St.  Louis,  Mo.  He  succeeds 
Mr.  F.  H.  Ustick. 

Mr.  E.  A.  West,  Efficiency  Engineer  of  the  Portland  Light 
and  Power  Co.,  Portland,  Ore.,  has  been  appointed  to  succeed 
Mr.  Roger  W.  Toll  (recently  resigned)  as  Chief  Engineer  of 
the  Denver  Tramway  Co. 

Mr.  F.  H.  Ustick  has  been  appointed  General  Superin- 
tendent of  the  Iowa  district  of  the  Chicago,  Burlington  & 
Quincy  Railroad  Co.,  with  headquarters  at  Burlington,  Iowa. 
He  succeeds  Mr.  Robert  Rice. 

Mr.  L.  K.  Rourke,  M.  Am.  Soc.  C.  E.,  of  Rourke  &  Sherman, 
Consulting  Engineers,  Boston,  Mass.,  has  been  elected  Treas- 
urer of  the  Old  Colony  Construction  Co.  Mr.  Rourke  will 
continue  his  consulting  practice  in  Boston  as  heretofore. 

Mr.  J.  E.  Lawton,  M.  Am.  Soc.  M.  E.,  for  the  last  nine  years 
Inspector  and  Chief  Inspector,  Panama  Canal,  has  resigned  to 
accept  a  position  as  Consulting  Engineer  and  Sales  Manager 
of  Ward  &  Co.,  manufacturers'  agents,   Washington,   D.  C. 

Mr.  John  M.  Bandel,  Assoc.  M.  Am.  Soc.  C.  E.,  Assistant 
Engineer,  Baltimore  Sewerage  Commission,  has  been  appointed 
Engineer  of  the  Davison  Chemical  Co.,  Baltimore.  He  was 
formerly  employed  by  the  State  Roads  Commission  of  Mary- 
land. 

Mr.  Paul  J.  Merrill  has  been  appointed  Assistant  Chief 
Inspector  of  the  Dayton  Metal  Products  Co.,  Dayton,  Ohio. 
Mr.  Merrill  was  formerly  located  at  Dearborn,  Mich.,  as  chief 
civil  engineer  on  the  erection  of  the  experimental  station  at 
Henry  Ford's  residence. 

Mr.  A.  C.  Lee  has  been  made  Assistant  Chief  Engineer  of 
the  Southern  Power  Co.,  with  headquarters  in  Charlotte,  N.  C. 
Until  recently  he  was  resident  engineer  on  the  company's 
large  hydro-electric  plant  at  Fishing  Creek.  In  his  new  posi- 
tion Mr.  Lee  will  have  direct  charge  of  the  engineering 
department.     He  succeeds  Mr.  C.  A.  Mees. 

Mr.  Bertrand  D.  Barlcer,  Assoc.  M.  Am.  Soc.  C.  E.,  recently 
Superintendent  of  Construction  for  George  A.  Quinlan,  Assoc. 
M.  Am.  Soc.  C.  E.,  Chicago,  has  been  appointed  Assistant  Chief 
Highway  Engineer  of  Cook  County,  111.  He  was  formerly  for 
several  years  engineer  and  superintendent  of  construction 
and  tunnel  work  for  George  Jackson,  Inc.,  New  York  and 
Chicago. 


Mr.  J.  V.  W.  Reynders,  M.  Am.  Soc.  C.  E.,  Vice-President 
and  Director  of  the  Pennsylvania  Steel  Co.,  on  Mar.  7  resigned 
as  General  Manager  of  the  Steelton,  Penn.,  plant  of  that  com- 
pany. At  the  same  time  he  announced  the  appointment  of 
Mr.  Quincy  Bent,  now  Assistant  to  the  President  of  the  Mary- 
land Steel  Co.  at  Sparrows  Point,  Md.,  as  General  Manager  of 
the  Steelton  plant.  The  Pennsylvania  Steel  Co.  has  been  re- 
cently acquired  by  the  Bethlehem  Steel  Co.  interests.  Mr. 
Reynders  is  a  graduate  of  Rensselaer  Polytechnic  Institute 
and  entered  the  employ  of  the  Pennsylvania  Steel  Co.  in  1S92 
as  engineer  in  charge  of  the  bridge  and  construction  depart- 
ment. He  was  made  Superintendent  of  this  department  in 
1896,  remained  there  until  1906,  when  he  was  made  Vice- 
President,  a  Director  and  placed  in  complete  charge  of  the 
works. 

Daniel  W.  Mead,  M.  Am.  Soc.  C.  K.,  and  P.  W.  Scheidenhelm, 
M.  Am.  Soc.  C.  E.,  have  announced  their  association  in  the 
practice  of  engineering,  with  offices  in  the  Equitable  Building, 
New  Y'ork  City.  They  will  give  their  attention  to  reports, 
designs  and  construction  covering  hydraulic  and  electric 
developments,  water-supply,  flood  prevention  and  reclamation 
works.  Mr.  Mead  is  a  consulting  engineer,  professor  of 
hydraulic  and  sanitary  engineering  at  the  University  of  Wis- 
consin and  for  many  years  has  been  engaged  in  the  design 
and  construction  of  water-works,  power  plants,  dams,  etc.  He 
has  recently  returned  from  China,  where  he  was  one  of  the 
three  consulting  engineers  engaged  by  the  American  Red 
Cross  to  investigate  the  flood  conditions  of  the  Yalu  River. 
He  is  also  consulting  engineer  to  the  Miami  Conservancy 
District  at  Dayton,  Ohio.  His  books  on  hydraulic  engineering 
are  widely  and  favorably  known.  Mr.  Scheidenhelm  has  been 
located  in  Pittsburgh  in  consulting  practice,  subsequent  to 
being  in  charge  of  the  Cheat  River  developments  of  the 
Hydro-Electric  Co.  of  West  Virginia.  His  practice  has  been 
mainly  along  hydraulic  lines,  with  particular  reference  to 
hydro-electric  developments  and  dam  construction.  For  the 
present,  at  least,  Mr.  Mead  will  divide  his  time  between 
Madison,  Wis.,  and  New  York,  while  Mr.  Scheidenhelm  will  be 
permanently  located   in  New  York. 


Gen.  William  Sooy  Smith  died  of  pneumonia  on  Saturday, 
Mar.  4,  at  Medford,  Ore.,  where  he  had  resided  since  1910.  He 
was  in  his  85th  year.  A  longer  biography  of  General  Smith 
will  appear  in  a  coming  issue. 

F.  E.  Brandis,  a  manufacturer  of  surveying  instruments, 
died  at  his  home  in  Brooklyn,  N.  Y.,  on  Feb.  26,  at  the  age 
of  70  years.  Mr.  Brandis  immigranted  to  this  country  from 
Hanover  when  he  was  12  years  old.  Scientific  instruments 
were  his  life  study,  and  he  established  himself  in  that  business 
in  Brooklyn  in  1872.  The  firm — F.  E.  Brandis  &  Sons — is  being 
carried  on  by  the  two  sons  who  survive  him. 

William  W.  Mills,  for  many  years  in  the  employ  of  the 
engineering  department  of  New  Y'ork  City  and  later  a  member 
of  the  Los  Angeles,  Calif.,  engineering  corps,  died  at  Las 
Encinas.  Lamanda  Park,  Calif.,  recently.  Mr.  Mills  was  born 
in  New  York  City  and  was  a  graduate  of  Rensselaer  Poly- 
technic Institute.  He  came  to  New  York  several  years  ago  to 
engage  in  subway  engineering  work,  but  when  he  became  ill 
some  months  ago,  returned  to  hia  home  in  California. 


i    EHGSHEERSMG  SOCKETIES 


COMING   MEETINGS 

NEW  ENGLAND  RAILROAD  CLUB. 

Mar.  14.     Annual  meeting  in  Boston.     Secy.,  W.  E.  Cade,  683 
Atlantic  Ave  ,   Boston. 
WISCONSIN   ELECTRICAL   ASSOCIATION. 

Mar.  16-17.     Annual  convention  in  Milwaukee.     Secy.,  George 
Allison,   Milwaukee. 
AMERICAN    R.\ILWAY'    ENGINEpmiNG   ASSOCIATION. 

Mar.  21-23.     Annual  meeting  in  Chicago.     Secy.,  E.  H.  Fritch, 
900   So.   Michigan   Ave.,   Chicago. 
NATIONAL  RAILWAY   APPLIANCES  ASSOCIATION. 

Mar.  21-23.     Annual  meeting  in  Chicago.     Secy.,  B.  V.  Cran- 
dall,   1824  Lytton   Building.  Chicago. 
ILLINOIS   GAS    ASSOCIATION.  ,      , 

Mar.  22-23.     Annual  meeting  in  Chicago.     Secy..  H.  H.  Clark. 
136  So.   Harvey  Ave.,   Oak  Park,  111. 

Engrlneerinf;  Society  of  Wisconsin  has  elected  the  follow-  , 
ing  officers  for  1916:  President,  J.  S.  McCullough;  vice-presl- / 
dent,  A.  A.  Babcock;  secretary.  Prof.  Leonard  S.  Smith,' 
Madison,    Wis. 


188 


K  N{i  I  \  !■:  K  If  I  Nil     N  H  WS 


Vol.  75,  Nu.  10 


!Vn<l<Miiil   IniliiMtrlnl  Tri 

liiR    III    Itiiltliiiur.'.    Mil.,    lit 

Tin-     plfMlllllll      iM     (i.      M.      1- 

Tncoina    HiillilliiK.   {"lilcani 


i-nKii«*  will  hold  II  HprliiK  moi-t- 
lotfl  llclvltUTc,  Ai>r.  (>  and  7. 
III.'    HiH-nliiiy.    1).    ].'.    li.ll.     11:1 


III. 


Ilulldliiii;  OIIIcIiiIm  i'oiir<Tciii-ts  which  liiiu  hutli  iimdi'  a  ixu- 
nuinont  uiKunlzutluii,  as  cNiilalncd  In  "lOnKlneerlnn  Nuwh"  of 
Mar.  24,  hiia  tlirro  clax.MCH  of  iiKinbvrHhlp — active,  iiHsoclato 
and  hononiiy.  Actlvo  luciiibi  1  shlji  Ih  opon  to  KoviTiinuuiliil 
departnunts  that  adMilnlstiT  bulldliiK  laWH  and  aUo  to  Indi- 
vidual olllclala  conni'i'ti'd  with  siuh  dcpaitiinMitM  or  cnjjiim'd  In 
the  foi'iiHilatlon  of  InilldlnK  laws  or  ordlnaiicrH.  Thlw  nioin- 
borslilp  liKliults  not  onl.x-  .state  and  olt.v  building;-  dcpartinrnts. 
but  also  labor  and  tenenient-house  di'partmenta  that  have  to 
<U)  with  the  de-slKii  and  construction  of  bulldlnns  and  iiIho 
with  members  of  commissions  appointed  to  draft  bulldlnn 
laws.  Associate  membership  Is  open  to  persons  who  h;ive 
boon,  but  nro  no  longer,  ellRlble  to  actlvo  membership.  Hon- 
orary members  may  bo  elected  as  the  result  of  dlstlnt?ulMhccl 
services.  Active  and  associate  members  are  to  pay  annual 
dues  of  $5,  which  will  entitle  each  member  to  a  copy  of  the 
annual  proceedings.  The  first  dues  are  i);iyable  Oct.  1,  191C. 
The  secretary  la  S.  .1.  Williams.  Madison,  Wis. 


ApipHns^iaces  s^imdl  Msi^e^rasills 


Siniill   Steiini   Iliininiors   for  SliretiiiK 

A  150-lb.  sto.iin  (or  air)  hammer,  for  diiving  wood  or  li^ht 
steel  sheet  piling-  in  trenches,  that  is  easily  handled  by  a 
couple  of  workmen,  has  been  developed  by  the  National  Hoist- 
ing Engine  Co.,  Harrison,  N.  J.  This  hammer,  designated  as 
No.  7,  is  shown  in  the  accompanying  views.  It  was  de- 
signed for  2-in.   wood  sheeting. 

The  frame  has  a  step,  on  which  the  operator  may  stand  to 
give  the  extra  weight  needed  for  most  effective  driving.     The 


LIGHT   STEAM   PILE   DRIVER 

1-in.  thickness  of  overhanging  jaw  on  the  striking-block  seat 
allows  working  in  close  quarters.  The  mechanism  is  very 
simple,  and  the  hammer  can  be  taken  down  or  assembled  -n 
about  15  min.  No  moving  parts  project  beyond  the  frame. 
A  simple  slide  valve  on  the  top  of  the  hammer  is  thrown 
back  and  forth  by  long  trip  rods,  on  each  side  of  the  cylinder, 
worked  by  lugs  on  the  hammer.  The  cylinder  is  214  in.  in 
diameter  and  has  a  4-in.  stroke;  the  piston  makes  350  strokes 
per  min.  A  5-hp.  boiler,  or  50  cu.ft.  of  air  per  min.,  is  needed 
to  run  the  hammer. 

A  similar  hammer,  designated  as  No.  6,  weighing  650  lb. 
and  intended  for  3-in.  wood  sheeting,  is  also  made  by  this 
concern.  The  cylinder  is  3%  in.  in  diameter  and  the  stroke 
6  in.;  275  strokes  per  min.  Is  the  rated  speed.  The  front 
striking-block  guide  plate  is  only  %  in.  thick  for  working 
close  up  to  a  ranger. 


lllKli-Dniiii     .MIxiTH     for    I'iivIiik 

The  T.  L.  Siiillh  Co.,  of  MllwauUcc,  VVIh.,  hIiowciI  at  the 
■f'eiMint  .Show,  at  Chlciino,  one  of  a  new  lliu?  of  coiicreto  mix- 
ers for  p.iving  work,  known  as  lh<'  "MlKh-Druiii  Siiiith-('hl- 
<a«o  I'avcr."  This  type  U  made  In  three  hI/.ih  (with  a  nmaller 
size  of  Hoinowhat  different  details),  but  tlii-y  all  have  the 
following  special  features:  WIdo  loading  Hkl|i,  motor  triic- 
tlon,  chute  distribution,  aulomath^  walei-welghlng  device, 
rapid  dlsehargo  and  one-man  operation.  The  iu'<;onipanyinK 
view  shows  No.  507,  and  this  description  apidles  prln<dpally  to 
that   model. 

The'   wld(!    loading   skip — varying    fMun    7    fl.    to   S    ft.    fl   In. 

lieiiiiits  two  or  three  bariows  to  be  (liiiiii>er|  in  it  .'it  once,  thus 
faclllt.itliiK  till!  loading.  The  steam-  or  gasollne-inglne  drive, 
geared  both  to  the  mixer  and  to  the  tiac'tor,  is  controlled 
from  the  distributing  end  of  the  machine,  where  one  man  may 
reach  all  the  operating  covers.     The  chute  distributor,  shown 


HIGH-DKUM    MIXER    FOR    PAVEMENT    WORK 

in  the  view,  has  a  20°  angle  of  flow,  because  of  the  high  ele- 
vation of  the  drum,  and  is  provided  not  only  with  a  swivel 
at  its  base,  but  also  with  intermediate  openings  and  an  auxi- 
liary chute  that  permit  reaching  spouting  and  good  distribu- 
tion of  the  concrete.  The  water-weighing  device  is  new.  It 
is  automatic  in  action  and  can  be  so  adjusted  that  a  given 
amount  of  water  is  regulaily  emptied  into  the  drum  with  each 
batch  to  be  mixed. 

Split    Ca.st-Iron    Culverts 

Under  the  trade  name  of  "Panama  Culver*  ihe  F.  B.  Zieg 
Manufacturing  Co.,  of  Fredericktown,  Ohio,  is  making  a  new 
split  cast-iron  culvert  pipe.  It  is  claimed  that  the  peculiar 
construction,    shown    in    the    accompanying    sketch,    provides 


SPLIT  CAST-IRON  CULVERT   PIPE  ; 

unusual   strength  and   improved   fastening   for  the   halves,  to  , 

make  the  pipe  solid.     These  pipes  may  be  obtained  in  2-  and  4-  I 

ft.   sections  of  8-  to   36-in.   diameters.  I 


Ga.soIine    Street    LnnipM  I 

Gasoline    street    lanterns    with    double    mantle    burners   for    | 
rural    districts    have    been    developed    by    the    Coleman    Lamp    | 
Co.,   Wichita,   Kan.     The   tank   holds  2   qt. — sufficient  for  2  hr. 
burning.      The   lanterns   are   intended   to   be   swung   from  any   j 
convenient  mast  arm  with  cable  and  pulley,  but  bails  are  pro- 
vided  for  portability. 
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By   W.   H.   BvKKir 


As  stated  in  Engineering  Newfi  of  Sept.  i),  1!)!"),  the 
Hrooklyn-Bi'igliton  viaduct  was  expected  to  carry  traffic 
l)V  the  middle  of  August,  1915.  Several  influences,  in- 
cluding the  weather,  worked  against  this  expectation. 

After  the  last  section  of  the  floor  on  the  west  half 
was  poured  on  -July  21,  the  entire  floor  was  cleaned  and 
ail  expansion  joints  made  ready  for  tlie  waterproofing, 
which  was  begun  at  the  south  end,  July  2(}.  During 
the  ensuing  week  constant  showers  prevented  much  prog- 
ress with  this  part  of  the  work.  However,  enough  was 
satisfactorily  completed  to  permit  the  Cleveland  Rail- 
way Co.  to  begin  laying  its  track  at  the  south  end  on 
Aug.  2.  By  Aug.  15  the  entire  west  half  was  water- 
proofed and  the  railway  track  concreted  in.  The  track 
consists  of  95-lb.  T-rail  laid  on  Carnegie  steel  ties.  Sec- 
tion M25,  with  concrete  poured  over  the  ties  and  the  base 
of  the  rail  to  the  level  of  the  high  points  on  the  road- 
way concrete. 

A  15-in.  concrete  curb,  protected  with  Kahn  cuib 
bars,  was  built  the  entire  length  of  the  bridge.     At  the 

♦Resident  Engineer  on  HrooVclyn-Biigrhton  viaduct  for 
Cuyahoga  County;  Court  House,  Cleveland,  Ohio. 


extreme  right  of  the  view,  Fig.  3,  reinforcing  bars  are 
seen  projecting  up  from  the  concrete  of  the  floor;  later 
a  similar  row  was  built  into  the  concrete  of  the  east  half. 
The  "middle  curb,"  which  se])arates  the  two  roadways  of 
the  bridge,  was  built  around  these  bars,  usually  the  next 
day  aftei'  completing  the  floor.  Two-inch  forms  were 
used,  with  2x(;-in.  studs  at  close  intervals,  and  a  very 
attractive  job  was  obtained.  Fig.  3  also  shows  old  ties 
jjlaced  longitudinally  along  the  inside  rail.  They  kept 
the  concrete  base  of  the  track  away  liom  the  space  re- 
(piired  for  construction  of  the  middle  curb. 

When  the  concrete  for  the  west  half  was  poured,  wooden 
cores  were  placed  at  the  middle  of  all  floor-beams  that 
would  finally  carry  a  trolley  pole.  Before  the  east  half 
was  poured,  these  cores  were  removed  and  sections  of  10- 
in.  steel  pipe  put  in.  Four  %-in.  bolts  held  these  pipes 
in  position  until  the  concrete  was  all  ])laced.  Fig.  3 
shows  the  trolley  poles  in  place,  set  in  the  steel  collars. 

After  the  middle  curb  was  finished,  tlie  trolley  poles 
were  plumbed,  and  the  ^/4-in.  joint  between  the  poles  and 
the  10-in.  collars  was  filled  with  sand  to  within  1  in.  of 
the  top.     This  inch  allowed  the  joint  to  ])e  sealed  with 


1.     A   SECTION  OF   THE   BROOKLYN-BRIGHTON  VIADUCT,   PARTLY  BUILT 

View   of  the   whole   bridge   after  completion   is  shown   on   the  next   page 
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prout;  tlion  i\  coal  ol'  Miuk  paint  <j^-<\\v  ihc  liasu  of  the 
trolley  jioU's  a   iinilonn   apiicaraiici'. 

Pace  Bi'os..  C'loNflaiul.  Iic^'an  paving-  tiic  west  lialT  ol' 
the  bridge,  Aug.  20,  and  (Inishcd  grouting  at  11:30  p.m.. 
Aug.  25.  The  paving  was  granite  block  laid  on  a  ly^- 
in.  cement-sand  cushion.  After  the  blocks  were  laid  and 
rammed,  the  surface  was  thoroughly  flushed.  The  grout 
was  immediately  applied  and  worked  in  with  brushes. 
Materials  for  paving  were  handled  over  a  small  track  laid 
on  the  sidewalk  (see  Fig.  ;!)■ 

The  curb  is  of  "granite ;  the  back  face  had  a  projection 
•y^  in.  wide,  to  fit  a  recess  moliled  in  the  vertical  face 
of  the  concrete  vwvh.     The  west  halves  of  the  north  and 


FIG.   3.     PAVING   WEST   HALF    (LOOKING   NORTH   ALONG 
ROADWAY,   AUG.    24,    1915) 


FIG.   4.    STARTING   WORK   ON   BAST   HALF    (NORTH   POR- 
TION  OF   STEEL  VIADUCT   RAZED) 


2.     EAST    SIDE    OF    COMl'LICTIOD    HHOOKLYN-BRIGHTO.N'    VIADUCT 

The  .sltp  of  tli(;  old  stc-el  viaduct 

houlli  api)roaches  were  macadamized  with  s  in,  of  slag 
below  the  subgrade  of  the  final  paving. 

On  Aug.  2f),  the  pavement  being  finished,  all  street-car 
Iraflic  was  cairied  by  the  new  viaduct.  \'ehicle  tradic 
was  diverted  in  order  to  commence  razing  the  old  steel 
bridge.  This  traffic  was  not  permitted  on  the  new  pave- 
ment until  ten  days  after  completion  of  the  grouting. 

Bates  &  IJogers  Construction  Co.  started  bui'ning  down 
the  old  bridge  on  Aug.  2(5.  This  work  was  done  with  the 
o.\yacetylene  flame  and  was  continuously  prosecuted,  night 
and  day,  until  Sept.  Ki,  IDl").  On  this  date,  when  830 
tons,  or  ~i~->'}(.  of  tile  olil  viaduct  had  been  removed, 
a  point  was  reached  such  that  the  old  bridge  no  longer 
interfered  with  the  construction  of  the  new  viaduct.  The 
razing  of  the  old  bridge  was  then  delayed  until  later, 
and  the  last  piece  was  taken  away  Xov.  22,  191.5.  Fig. 
4  shows  the  work  when  the  razing  of  the  old  bridge  was 
sto])ped  and  the  construction  of  the  east  half  started. 

About  2,700  cu.yd.  of  concrete  was  poured  between 
Aug.  26  and  Sept.  16.  The  last  section  of  floor  was 
placed  Xov.  4,  completing  the  main  part  of  the  viaduct. 
The  hist  section  of  the  approach  retaining  walls  was 
poured  Nov.  27,  l!)l-5.  The  fill  at  the  south  appi-oach 
was  completed  Jan.  20,  1916.  The  sandstone  railing  was 
all  in  place  on  Feb.  25,  1916. 

The  method  of  setting  this  railing  comprised  placing 
the  posts  to  line  and  grade  on  dowels  set  in  the  concrete, 
then  fitting  the  panels  to  these  posts.  The  parts  of  the 
railing  were  handled  by  a  gantry  crane  running  on  steel 
rails.  Blum  &  Delbridge,  Andierst,  Ohio,  subcontractors 
for  Bates  &  Eogers  Construction  Co.,  furnished  and 
set  the  railing. 

FIL©®dl    Ffr®tecttn<Dia   a&  Coa^mmlbtiss 

The  project  for  fiood  protection  of  the  City  of  Colum- 
bus, Ohio,  and  the  Scioto  Eiver  Valley  by  means  of 
detaining  reservoirs,  has  been  approved  in  its  general 
features  by  the  Franklin  County  Conservancy  District, 
and  the  engineers  have  been  instructed  to  proceed  with 
the  plans.  This  work  and  the  appraisal  will  occupy  sev- 
eral months,  but  it  is  anticipated  that  the  district  may 
be  ready  to  let  contracts  early  in  1917. 

Following  the  disastrous  flood  of  March,  1913,  the 
CitY  of  Columbus  engaged  Alvord  &  Burdick,  consulting 
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engineers,  Cliicago,  to  investigate  methods  of  flood  pro- 
tection. Their  report  {Engineering  News,  Sept.  25, 
1913,  and  Apr.  2,  1914)  recommended  improving  the 
Scioto  Eivcr  channel  hy  means  of  a  cutoff  passing  west 
of  the  city,  at  a  cost  of  $11,203,000,  of  which  the  city's 
share  would  he  $8,-500,000.  A  hond  issue  for  tliis  was 
defeated. 

The  cngineer'.s  report  had  pointed  out  that  reservoirs 
to  retard  ilood  waters  would  aid  not  only  Columhus,  l)ut 
the  entire  Scioto  Valley  also.  There  was  at  that  time 
no  legal  form  availahlo  for  cooperation  between  the  city 
and  the  other  districts  affected,  but  in  Februar}',  1914, 
the  Ohio  legislature  passed  an  act  authorizing  the  organ- 
ization of  drainage  and  conservancy  districts.  Under  this 
law  the  Franklin  County  Conservancy  District  was 
organized,  and  Alvord  &  P)urdick  were  appointed  its 
chief  engineers. 

The  storm  that  caused  the  1913  flood  averaged  9.14  in. 
on  the  l,f)14  sq.mi.  of  watershed  above  Columbus,  but 
2.33  in.  of  this  was  .stored  in  two  large  natural  ])asins. 
It  is  estimated  that  8I/2  in.  (93%)  of  this  rainfall  ran 
off,  but  the  crest  of  the  ilood  at  Columbus  was  created  by 
a  rainfall  on  the  watershed  above  of  only  about  fi  in.  in 
two  days,  half  of  this  falling  in  the  last  12  hr.  of  that 
period. 

This  flood  was  probal)ly  the  greatest  that  has  occurred 
in  the  valley.  Owing  to  the  increasing  settlement,  how- 
ever, lesser  floods  (such  as  are  on  record)  would  be 
equally  disastrous,  so  that  there  is  increasing  menace  from 
smaller  floods  made  dangerous  by  channel  encroachments, 
levees,  etc.  In  50  years  there  have  been  about  a  dozen 
floods  that  have  caused  cro])  damage.  The  engineers  be- 
lieve that  tlie  1913  flood  will  he  repeated  and  jn'oljably 
exceeded. 

The  total  loss  from  the  1913  flood  in  the  Scioto  Valley, 
exclusive  of  the  watershed  above  Delaware  and  the  tribu- 
taries below  Columbus,  wa.s  about  $25,000,000.  In  addi- 
tion, there  were  the  indeterminate  losses  due  to  sickness, 
unemployment,  interruption  to  traffic  and  business  and 
the  depreciation  of  property  value.  For  a  period  of  20 
years  the  flood  loss  averages  about  $1,500,000  ]wr  year. 
This  sum  will  tend  to  increase  and  to  result  from  tlic 
smaller  floods  as  well  as  the  exceptional  great  floods. 

The  plan  submitted  by  the  engineers  and  now  a])provcd 
by  the  district  provides  for  two  large  detaining  basins,  or 


reservoirs,  to  hi)hl  back  the  flood  waters  and  jirevent  rapid 
runoff.  One  is  to  be  on  the  Scioto  Iliver  above  Dublin 
and  the  other  on  the  Olentangy  above  Delaware.  Tliey 
will  be  formed  by  eartli  dams.  Discharge  tunnels  in  the 
rock  of  the  hillsides  will  provide  l)oth  for  flood  ]n-otection 
and  water  storage. 

The  Dublin  dam  will  have  a  maximum  heigiit  of  143 
ft.  and  a  base  thickness  of  980  ft.  At  the  s])i]lwav  level 
it  will  hold  11,148,000,000  cu.ft.  of  M-ater,  flooding  9,580 
acres  (255,925  aere-ft.).  The  Delaware  dam  will  be  82 
ft.  high  and  550  ft.  tiiick  at,  its  maximum  section;  it  will 
hold  7,109,000,000  cu.ft.  of  water,  flooding  11,299  acres 
(103,202  acre-ft.).  The  dams  will  be  founded  on  rock 
and  made  of  unusual  thickness. 

Ample  spillways  caiJacity  is  provided.  To  overtop  the 
dams  would  require  a  flood  oxer  three  times  as  great  as 
that  of  1913. 

The  biisins  will  bo  supplemented  !)y  improving  the  river 
(hannel  at  Columbus  from  the  mouth  of  the  Olentangy 
to  Greenlawn  Ave.  This  work  will  include  widening  and 
deepening  the  channel,  raising  the  levees  and  leaving 
their  bends  and  replacing  the  destroyed  bridges  with 
reinforced-concrete  arch  struc-tures.  TIk^  clinnncl  will  then 
liavc  a  capacity  of  50,000  cu.ft.  per  sec.  with  a  water  level 
0  ft.  below  the  top  of  the  levees.  This  is  the  maxinmm 
flood  flow  that  can  occur  in  connection  willi  the  detaining 
basins. 

The  project  as  a  whole  jirovides  for  a  flood  45%  greater 
than  that  of  I!)!:!.  The  engineers  recommend  also  the 
enlargement  of  the  district  to  include  the  cities  of  Dela- 
ware and  Chillicothe,  the  flow  land  included  in  the  basins 
and  the  bottom  lands  beneflted  along  the  Scioto  aiul  Olen- 
tangy Rivers  below  these  basins. 

The  two  detaining  basins  and  the  channel  improve- 
juents  will  cost  $10,125,000.  About  $2,500,000  of  this  is 
for  the  purchase  of  land  for  the  basins.  But  as  this  area 
may  be  cultivated  continuously,  it  will  retain  its  agri- 
cultural value,  so  that  it  may  be  sufficient  to  lease  the 
land  or  to  acquire  flowage  rights.  Water  might  be  held 
in  the  Dublin  basin  to  furnish  an  increased  .supply  to 
Columbus  during  the  dry  period  of  the  later  part  of  the 
summer.  The  value  of  this  service  is  estimated  at 
$1,000,000.  Bridge  renewals  also  should  not  he  charged 
entirely  to  the  district.  Deducting  the  above  and  other 
minor  assets,  the  uncompensated  cost  is  about  $0,000,000. 
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-*^)  A(>/'^7.^ — 77(r  I'cinisi/lrdiiiii  Lines  linvc  ele- 
vated llie  Irarhs  lliroiKjIi  Fori  W'ln/nc.  on  a  suliil 
fill  helireeii  relniuimi  walls,  iiml  Imrc  Imill  a  iifii' 
/msseiu/er  station  at  the  strrrl  hrcl.  The  sireel 
sutncaiis  hare  steel  l)ents  and  troii(/li  decks,  the, 
Iruuijlis  liriiii/  filled  with  concrete.  The  methods 
of  carnjinii  on  the  imrh-  arr  ilcscrdn-d . 

TIk«  I'ittshur^li.  Foit  Wayuc  &  CliicaKo  K.U.  (I'l'iiii- 
sylvania  Linos)  lias  elevated  its  tracks  throu^rh  Kdii 
W'aviie,  liiil.,  1111(1  at  the  same  time  has  built  adilitidiial 
Iraeks  ami   a   iirw   |ias.-eii,m'r  station. 

This  stretch  <>\  woi'k  has  a  leiiiitli  of  almut  ll/>  mi. 
It  is  liniiteil  mi  the  west  hy  a  (loiiiile-track  fi'ii'dor  bridge 
over  the  St.  .Man's  liiviT  and  on  the  east  by  a  grade 
crossing  with  the  Wabash  R.i?.  at  llaiina  St.  Begin- 
ning near  the  bridge  there  is  now  a  grade  rising  eastward 
at  0.487  to  0.'^\'i%  and  covering  the  greater  part  of 
the    distance,    with    a    suminit    at    Calhoun    St.     Beyond 


had  In  eh'vale  its  (racks  and  Imih!  subways  corresponding 
III  Ihnsc  III'  the   i'ennsylvania   liines,  as  shown. 

The  new  elevated  line  consisis  of  a  sand-liil  lietwcen 
concrete  retaining  walls.  These  walls  are  of  the  gravity 
type,  with  vertical  lace,  slepped  back  and  with  I'ootingH 
(hat  project  both  in  front  and  rear  (Fig.  i).  At  one 
point  the  restricted  width  of  jiroperty  niadi;  it  necessary 
lo  eliminate?  tlu;  front  footing  ])rojection,  and  conse(pientIy 
the  lace  was  battered.  The  abutments  of  the  bridges 
at  (be  street  crossings  are  of  the  sanu;  design  as  the  re- 
taining walls  first  mentioned,  as  shown  in   Fig.  5. 

There  are '  six  street  subways.  The  streets  are  de- 
pressed ().7  to  !).!)  ft.,  and  the  tracks  are  elevated  7.3  to 
10.5  ft.,  the  dill'erence  in  elevation  being  IG  ft.  8  in.  to 
17  ft.,  e.xcejit  that  at  the  two  streets  having  street-ear 
tracks  it  is  increased  to  19.8  ft.  The  sidewalks  are  not 
depressed  to  the  roadway  level,  thus  gi\ing  easier  ap- 
])roaclies  and  a  saving  in  cost  of  construction. 

In  building  the  subways  there  was  very  little  inter- 
j'erence  with  street  traffic,  temporary  driveways  and  foot- 


FIG.   1.     NEW   PASSENGER   STATION   AND   ELEVATED  TRACKS  OP  THE  PENNSYLVANIA  LINES  AT  FT.  WAYNE,  IND. 


this  a  descending  grade  of  0.38%  for  2,000  ft.  comes 
down  to  the  original  elevation  at  Clay  St.  and  is  fol- 
lowed by  a  rising  grade  of  0.45%  eastward.  The  max- 
imum elevation  above  the  old  grade  is  about  101/^  ft. 
Fig.  1  shows  the  new  station  and  elevated  tracks,  and 
Fig.  2  is  a  view  of  the  track  elevation  through  the  sta- 
tion. 

When  this  work  was  undertaken,  there  were  two  main 
tracks — a  running  track  for  eastbound  freight  and  an 
additional  track  at  the  station.  The  daily  traffic  aver- 
aged 18  passenger  trains  and  17  freight  trains  in  each 
direction  (half  of  the  former  being  in  the  daylight  hours). 
In  addition  there  were  numerous  switching  movements 
and  work  trains.  No  yards  or  railway  connections  were 
involved.  There  are  now  four  tracks  all  the  way  from  the 
river  and  six  at  the  station,  the  inner  ones  for  passenger 
traffic  and  the  two  outer  tracks  for  freight  traffic. 

The  profile  and  station  layout  are  shown  in  Fig.  3. 
Part  of  the  work  is  paralleled  liy  the  Wabash  R.R.,  which 


walks  being  maintained  most  of  the  time.  However,  at 
certain  stages  of  the  work  all  street-car  traffic  had  to  b' 
concentrated  at  one  or  other  of  the  two  subways  having 
car  tracks. 

The  bridges  over  the  streets  have  steel  trough-deck 
spans  carried  on  steel  bents  and  the  abutments.  Of  tin 
six  bridges  three  have  four  spans,  with  three  intermedi- 
ate bents.  The  others  have  one,  two  and  three  spans,  the 
single  span  being  for  a  pedestrian  subway.  Fig.  5  show? 
the  typical  construction  of  the  three-bent  subways. 

The  bents  have  steel  columns  spaced  a1)out  13  ft.  C| 
to  c.  These  columns  rest  on  concrete  footings,  and  croai'j 
girders  are  framed  between  their  tops,  Avith  knee-braffj 
connections  to  the  columns.  The  trough  deck  is  fiUSj 
and  covered  with  concrete,  and  the  concrete  extends  ove 
the  outer  sides  of  the  deck  as  a  fascia  girder,  both  fo 
appearance  and  to  protect  the  steel. 

The  concrete  deck  is  finished  with  i/o  in.  of  neat  ce 
uient.     Upon  this  is  a  five-ply  waterproofing  course  o 
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Pir,.    2.     NEW    STATION    AND    TRACK-ELEVATION    WOKK    AT   FORT  WAYNE,   IND. 

The  smaller   station  buiklins  at   the  left   is   the  express   builditiK.     Between   the   main   building  and   the   retaining  wall   is  a 

covered   concourse 


tarred  felt  and  pitcli,  whicli  extends  across  the  deck  and 
is  covered  witli  2  in.  of  concrete,  npon  wliich  tlie  ballast 
is  laid.  The  top  of  the  concrete  slojjes  down  from  the 
center  of  the  bridge  to  the  abntnients,  to  give  free  drain- 
age. 

The  columns  are  of  H-section,  composed  of  three  web 
plates  and  four  interior  angles.  There  are  four  lines  of 
angles  on  the  corners  of  the  side  plates,  and  across  tliese 
are  riveted  batten  plates  for  the  open  sides  of  the  col- 
umn. The  cross-girders  have  single  webs,  with  flange 
angles  and  cover  plates.  The  deck  troughs  are  built  up 
of  plates  and  angles;  they  vary  in  width  and  depth  ac- 
cording to  the  span. 

New  Passenger  Station 

The  new  station  is  shown  in  Pigs.  1  to  3.  It  includes 
tile  main  passenger  building  and  an  express  building, 
both  at  the  street  level.  Between  the  rear  of  the  passen- 
ger station  and  the  wall  of  the  track  elevation  is  a  cov- 
ered concour.se,  from  which  a  concrete  passenger  subway 
16  ft.  wide  and  9  ft.  -i  in.  high  extends  beneath  the  tracks. 
Two  sets  of  stairways  lead  from  the  snbway  to  the  train 
platforms,  which  are  24  ft.  wide  and  800  it.  long.  The 
platforms  are  covered  for   13;!  ft.  bv  shelter  sheds,  which 


have  steam-heated  waiting  rooms  at  each  end.  A  sub- 
way for  baggage,  mail  and  express  matter  connects  with 
elevators  leading  to  the  jjlatforms.  It  is  10  ft.  wide  and 
12  ft.  high  and  is  located  directly  opjjosite  the  station 
center. 

A  water  main  with  numerous  branches  terminating  in 
hydrants  on  the  platforms  provides  for  supplying  water 
to  the  drinking  tanks  in  the  cars.  The  steam  for  the 
waiting  rooms  on  the  platform  is  supplied  from  the  sta- 
tion heating  plant  through  'pipes  laid  in  a  trench  in  the 
passenger  subM^ay  and  up  through  the  wall  to  the  track 
level,  where  they  branch  off.  Where  the  pipes  are  buried 
in  the  ground,  they  are  inclosed  in  split  tile.  The  wires 
within  the  station  layout  are  carrieil  in  six-way  \itrified- 
clay  conduits  laid  underground,  except  where  they  could 
be  laid  in  the  walls.  At  the  two  subways  near  the  sta- 
tion the  conduits  are  laid  in  the  troughs  of  the  bridge 
deck. 

Through  the  station  layout  there  are  four  pas.senger 
tracks,  with  a  freight  track  on  each  side.  Provision  is 
made  for  an  additional  ])latforin  and  pair  of  tracks,  or 
eight  tracks  in  all,  as  sliown  in  Fig.  3.  There  are  aux- 
iliarv  tracks  also,  and  crossover  connections  to  al- 
low   for    various    train    movements    in    the    station    area. 
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The  coiistniction  wan  doiio  hv  n  coiiihiiuitioii  ol'  loii- 
tracl  work  and  <lay-lal>or  work.  'Plic  (iisl  step  was  to 
liiy  ji  new  1  1-iii.  water  main  from  (he  St.  Mary's  Hivcr 
to  supply  (lu>  tanks  at  the  cnf^nnc  terminal  and  sliojw — 

Ills  pipe  was  laid  ontsido 


a  distance  of  aluiut  O.fi  mi. 
tile  track  elevation  and  tool' 
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4.     RETAINING    WALLS    AND    STATION    StlHWAYS 
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main  that  it  was  not  considered   advisable  to   tak 
as  its  salvage  value  would  liave  been  very  small. 

The  main  part  of  tlie  fill  was  luado  with  sand  from 
borrow  pits  at  Winona  Lake  and  Grovertown,  Ind.,  37Vi> 
and  7-ii/^  mi.  distant,  only  one  pit  being  in  use  at  a  time. 
Tlie  grading  contractor  loaded  the  cars  at  the  pit  with 
a  steam  shovel.  The  railway  company  furnished  the  bor- 
row pits  and  did  all  trackwork  there.  It  also  supplied 
the  trains  of  gondola  cars,  spotted  the  cars  at  the  shovel 
and  hauled  the  trains  to  and  from  the  work.  Engines 
and  crews  were  called  as  needed,  the  railway  company 
having  an  inspector  at  the  pit  who  reported  conditions 
to  the  office  at  Fort  Wayne. 

The  tracks  were  elevated  singly  and  in  turn,  each  track 
being  raised  and  jiut  in  service  before  the  next  one  was 
disturbed.  In  this  way,  following  the  method  described 
later,  only  one  track  at  a  time  was  out  of  service,  and 
a  double-track  line  was  maintained  for  traffic. 

The  method  employed  in  elevating  a  track  was  as  fol- 
lows :  The  track  to  be  raised  was  abandoned  and  torn 
up,  and  an  Ohio  locomotive  crane  with  a  clamshell  bucket 
started  unloading  sand  from  cars  standing  on  the  ad- 
jacent track,  these  cars  being  spotted  within  reach  of  the 
crane  by  the  railway  company. 
The  track  on  which  the  cars 
were  spotted  had  to  be  cleared 
when  necessary,  in  order  not  to 
impede  traffic.  Cribbing  of  old 
ties  was  built  as  the  work 
progressed,  to  keep  the  fill 
from  encroaching  upon  the 
adjacent  track.  While  the 
crane  was  placing  the  fill  for 
this  track,  a  piledriver,  oper- 
a  t  e  d  by  railway-company 
forces,  was  driving  piling  at 
the  streets  where  subways  were 
to  be  built.  As  soon  as  the 
falsework  and  tilling  for  a 
track  were  completed  the  track 


t</^-'^>i</j'->t<  /5'H 


was  rciaid  on  the  higher  elevation  and  placed  in  service. 
Work  on  the  nevt  track  was  then  proceeded  with  as  before, 
and  so  on  until  all  the  tracks  Iiad  been  raised  to  tlio 
proper  elevation.  Where  tlie  (ill  was  so  wide  that  tiie 
sand  could  not  be  iiiiIoihIciI  IVoni  existing  tracks  (as  at 
the  passenger  station),  tciupi^rary  tracks  were  built  and 
thrown  as  required  as  tlu?  tilling  ))rogressed. 

The  same  method  was  used  for  the  west  end  of  the 
work  (adjacent  to  the  river),  excei)t  that  limestone 
screenings  were  used  for  filling  and  were  unloaded  by 
hand  by  company  forces.  For  the  extreme  cast  end  of 
the  work,  sand  from  (iary,  Ind.,  was  u.sed.  It  was  loaded 
and  unloaded  by  haiul,  tlic  amount  of  fill  not  being  suf- 
ficient to  warrant  the  use  of  a  steam  shovel  at  the  pit 
or  an   uiiNjading  ( raiK'  at  the   fill. 

Co\'('liKTIN(i  AND  StKKL  EhECTION 

All  concreting  was  done  by  contract.  The  %-yd.  mix- 
er was  mounted  on  a  flat-car  and  discharged  the  con- 
crete directly  into  chutes  leading  to  the  forms.  Behind 
this  were  cars  containing  concrete  materials,  which  were 
delivered  to  the  mixer  in  wheelliarrows.  The  mixer  car, 
with  material  cars  attached,  was  placed  on  a  track  on 
the  trestle  at  the  street  where  concrete  work  was  liciiig 
done.  This  track  was  put  out  of  service  temporaiily 
by  a  special  order  and  restored  to  service  when  no  longer 
needed  for  the  work  train. 

Each  section  of  abutment  had  to  lie  completed  during 
the  day.  The  same  method  was  employed  in  building 
the  retaining  walls,  except  where  a  temporary  track  was 
available. 

The  erection  of  the  steelwork  for  the  bridge  was  han- 
dled by  the  railway  company's  forces  and  in  tlie  following 
manner :  A  track  was  put  out  of  service  and  the  tem- 
porary trestle  torn  down,  to  permit  placing  the  steel. 
After  it  had  been  placed,  the  parts  were  riveted  together 
and  the  track  was  placed  in  service  again  on  stringers 
laid  upon  the  steel.  The  steel  for  another  track  was  tlion 
placed,  and  operations  continued  as  before.  Temporary 
tracks  were  used  from  which  to  place  the  steel,  in  case 
it  could  not  be  erected  from  one  of  the  running  tracks 
on  the  trestles. 

A  50-ton  Bucyrus  railway  wrecking  crane  was  used  in 
placing  the  steel  for  some  of  the  bridges.  In  other  in- 
stances a  15-ton  Ohio  locomotive  crane  or  a  long-boomed 
derrick  car  was  used.  Part  of  the  riveting  was  done  by 
hand  and  part  by  pneumatic  hammers,  a  shop  engine 
being    kept    constantly    on    the    work    to    furnish    air. 
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Tlic  coiKTctc  niliiii;'  was  ])liic('(l  in  llic  d'ounJis  of  tlic 
iiridges  by  the  coiit  lactor.  who  had  the  use  of  tracks 
for  his  y)laiit  as  rcijuircd.  The  trat-ks  were  i;i\('ii  up 
tern  porn  ri  I  y  and  ])larr(|  in  scrx  ico  again  as  soon  as  the 
concrete  liad  iiardened  snUicieiitly  to  carry  traHic.  Water- 
proofing was  suhsequeiitly  (kme  ihuKt  tiie  same  conili- 
tioiis  as  to  traiTic. 

All  trackwork  was  done  iiy  company  forces.  All  street 
work,  except  placing  the  concrete  curb  walls,  was  done 
bv  the  City  of  Fort  Wayne.  These  curb  walls  were  built 
by  the  railway  coni]iany,  in  order  to  insure  uniform 
noncretc  work  around  the  columns. 

The  design  and  execution  of  the  work  were  under  the 
direction  of  Robert  Trinil)Ie,  Chief  Engineer  of  Mainte- 
nanoe-of-Way  of  the  I'ennsylvania  Lines.  The  steel 
superstructure  of  the  bridges  was  under  the  direction  of 


A  new  convertible  or  tilting  Y-Ievel  that  can  be  used 
also  as  a  modiliiid  form  of  transit  is  siiown  in  the  aceoni- 
])anying  illustrations.  It  is  intended  j)articularly  for  tiie 
use  of  contractors  and  on  road  or  ditch  (-onstruction  work. 
The  view  at  the  left  shows  the  instrument  as  a  level,  with 
the  telescope  carried  in  the  Y-standards  attached  to  the 
ends  of  a  droj)  frame  or  crossbar.  The  standards  for  use 
with  the  instrument  as  a  transit  have  the  lower  portions 
cast  as  part  of  thi.s  crossljar,  and  the  upper  portions  are 
hinged  to  them,  being  folded  down  so  as  to  clear  the 
telescope,  as  shown.  To  use  the  instrument  as  a  transit, 
the  telescope  is  removed  from  its  position  in,  the  Y's 
(|)arallel  to  the  bar),  and  is  placed  crosswise  to  the  bar 
in  the  standards,  the  up])er  ])arts  of  which  are  raised  for 


A  NEW  CONVERTIBLE  LEVEL  AND  TRANSIT  FOR  USE  ON  CONSTRUCTION  WORK 
The    instrument   is   shown   at   the   left   as   a   level   and   at   the  right  as  a  transit 


J.  C.  Bland,  Engineer  of  Bridges.  Tlie  track  elevation 
was  in  immediate  cliarge  of  F.  M.  Graham  and  Guy  F. 
Scott,  who  were  the  Division  Engineers  at  different  times 
during  the  progress  of  the  work. 

The  principal  contractor  was  tlie  Herman  Ta])])  Con- 
struction Co.,  of  Fort  Wayne,  Ind.,  which  sublet  the 
grading  to  the  France  Co.,  of  Toledo,  Ohio.  The  George 
B.  Swift  Co.,  of  Chicago,  had  the  contract  for  the  station 
buildings,  concourse  and  i)aved  driveways,  and  also  for 
the  platforms  with  shelter  sheds  and  waiting  rooms.  The 
steelwork  was  divided  l)ctwcen  the  Fort  Pitt  Bridge 
Works,  Toledo  Bridge  and  Crane  Co.,  Mt.  Vernon  B.ridge 
Co.  and  the  Kiter-Conley  JIanufacturing  Co. 

This  work  was  commenced  in  1910  and  completed 
iring  1915.  The  cost,  including  tlie  station  site  and 
i'liildings,  was  somewliat  over  $1,000,000.  Grade  sep- 
1  ration  is  now  in  ])rogress  at  the  Wayne  Trace  Crossing, 
outside  the  eastern  city  limits,  but  it  is  independent  of 
the  work  described  in  this  article. 


the  purpose.  It  is  termed  a  modilied  transit  for  the  rea- 
son that  the  telescope  cannot  be  turned  tlirough  an  entire 
circle,  but  the  drop  frame  admits  of  movement  through 
an  angle  of  90°,  from  45°  above  to  45°  below  the  hori- 
zontal line.  The  conversion  can  be  made  in  a  few  sec- 
onds. A  special  feature  is  that  there  are  no  det^vchable 
parts  to  be  lost  or  mislaid.  The  transit  standards  form 
a  permanent  part  of  the  instrument,  the  upper  portions 
being  hinged  so  that  they  can  be  folded  out  of  the  way 
when  not  in  use.  This  instrument  is  manufactured  by 
the  David  White  Co.,  419  East  Water  St.,  J\lilwaukee, 
Wis. 


steam  Power  Plant  with  00.4%  Load  Factor — Pour  steam- 
engine  driven  generators  In  the  Perth  Aniboy,  N.  J.,  works 
of  the  Raritan  Copper  Works  operate  usually  for  over  95',' 
of  the  total  time.  In  the  five  months  from  August  to  De- 
cember these  engines  (four-cylinder  triple-expansion  21-,  38-. 
44-  and  44x4S-in.  Nordberg-Corliss  engines  driving  !>00-kw 
generators)  averaged  96.4%  of  total  possible  time  in  service 
The  lost  time  was  consumed  in  adjusting  valve  gears,   etc. 
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Pneuimatlic  Comvcrete  Mascsmf^  and 
Placm|^»  New  YorR  Stuibvtray* 

Bv     A.     Iv    ('(IMSCOCKf 

(^M  S(>(tii)ii  ■">  of  the  15r()ii(l\vav-l'\)iirili  Ave.  siiliwiiy, 
wliirli  iiuliulcs  llic  (\v()-tnick  stnu'turc  on  aDtli  aiid  (iOlli 
St.  I'i'oiii  ScMiilli  Ave.  cast  1(1  Scroiid  Ave,  tlic  coiicrcti' 
lining  of  llic  limiu'ls  iiinl  dtlur  sliiutiiial  concrete  are 
liotli  \>r\\\'j;  placoil  by  coin|)re,>*sc(l  aii'.  The  inacliiiic  used 
lor  this  purpose  is  designed  for  hotli  mixing  and  placing 
concrete. 

It  consists  of  a  drum  alioiit  I  ft.  in  diameter  iiv  2  ft. 
deep,  on  the  under  side  of  wiiicli  is  attaclied  an  invert('(l 
oone-siuii)ed  section  extending  ai)out  '■]  ft.  below  tiie  bottom 
oi"  tlio  drum  and  terminating  in  a  (J-in.  disciuirge  pipe. 
On  top  of  tlie  drum  is  a  feeiling  iu)pper,  and  inside  is  a 
horizontal  door,  sliding  in  cams  so  adjusted  that,  in  clos- 
ing, it  is  brought  tiglitly  against  a  gasket  on  the  top  of 
the  drum,  thus  making  an  air-tight  lock.  The  door  is 
operated  by  a  hand  lever  connected  to  it  by  a  piston  rod 
passing  tlirough  the  drum. 

The  cone-shaped  section  underneath  the  drum  is  fitted 
near  its  top  and  bottom  with  about  12  small  inlet  pipes, 
through  which  air  is  forced  for  the  pui']Jose  of  agitating 
the  materials  until  tlu^y  are  thoroughly  mixed  before  the 
mixture  is  driven  through  the  discharge  pipe  to  the  forms. 
The  discharge  pipe  is  attached  to  the  cone  by  a  T-connec- 
tioii,  from  the  free  end  of  which  a  2-in.  pipe  leads  to  the 
compressed-air  reservoir,  and  another  2-in.  air  connection 
is  located  at  the  top  of  the  drum. 

When  the  process  of  mixing  has  been  completed,  the 
air  is  turned  on  at  both  connections,  the  air  through  the 
upper  one  forcing  the  concrete  down  into  the  discharge 
pipe,  while  the  air  through  the  lower  one  forces  the  con- 
crete forward  to  the  forms. 

When  the  machine  was  first  put  into  operation  on  this 
contract,  the  agitators  were  not  used,  as  it  was  thought 
that  the  materials  would  become  sufficiently  mixed  in 
transit  through  the  discharge  pipe  and  upon  being  de- 
posited in  the  forms.  Repeated  trials  made  by  this  method 
proved  unsuccessful.  The  aggregates  failed  to  mix  prop- 
erly with  the  cement  and  water  and  were  deposited  in 
the  forms  in  a  condition  varying  from  very  wet  to  dry. 
Being  deposited  under  an  initial  pressure  close  to  100  lb., 
the  materials  that  had  become  only  slightly  wet  were 
compacted  to  such  an  extent  that  rehandling  was  difficult 
and  involved  considerable  loss  of  time.  .  Furthermore, 
an  appreciable  amount  of  sand  and  cement  that  had  not 
come  in  contact  with  the  water  was  blown  clear  of  the 
forms.  Later  developments  showed  that  dry  materials 
had  a  tendency  to  clog  the  pipe  more  frequently  than  those 
thoroughly  mixed  with  water. 

Various  methods  and  contrivances  were  used  to  over- 
come these  difficulties  and  obtain  a  better  mix,  but  without 
satisfactory  results.  An  attempt  was  then  made  to  use 
the  agitators,  but  these  were  found  to  have  become  ob- 
structed with  cement  to  such  an  extent  that  it  would  have 
required  a  considerable  loss  of  time  to  clear  them.   More- 


•Extract  from  paper  by  Robert  Ridgway,  Engineer  of 
Subway  Construction.  Public  Service  Commis.sion,  New  York 
City,  entitled  "Some  Features  of  Concrete  Work  on  Subway 
Construction,"  New  York  City,  and  read  before  the  American 
Concrete  Institute,  at  Chicago,  Feb.  14,  1916.  This  particular 
\part  of  the  paper  was  prepared  by  Mr.  Comstock. 

tAssistant  Engineer,  Public  Service  Commission,  New  York 


nver,  it  was  the  npiiiion  of  the  engineers  that  the  agitators 
wouhi  fail  In  do  tlie  work  for  which  lliey  were  designed; 
for  when  the  materials  are  placed  in  the  mixer,  tiu'v 
ilrop  lirst  into  liie  discliarge  pipe  and  till  upward  from 
that  point,  and  all  materials  below  the  lower  set  of  agi- 
tators would  not  be  all'ecteil  by  them.  ,\l.so,  the  agitatorH 
would  act  simply  as  an  air  inlet  and  would  immediately 
cause  the  discliarge  of  the  materials  from  the  machine 
iH'fore  mixing  could  take  place. 

.\n  iirrangemeiit  was  then  made  by  which  the  materials 
coidd  be  thoroughly  mixed  to  the  jiroper  consistency  be- 
fore being  placed  in  the  air  mixer,  'i'iiis  method,  with 
proper  spading  and  sufficient  rehandling  in  the  fonng 
wlicii  iieressaiy  to  insure  an  even  distribution  of 
materials,  has  resulted  satisfactorily  and  is  the 
method  now  being  used.  The  arrangement  of  the  plant 
at  the  mixing  point  was  such  that  with  a  slight  modifica- 
tion this  method  of  mixing  could  be  used  continuously. 

Two  storage  bins,  one  for  sand  and  one  for  gravel,  each 
with  a  capacity  of  about  12  cu.yd.,  are  erected  with  their 
tops  at  the  level  of  the  street,  in  such  a  position  that 
trucks  discharge  into  them  conveniently.  At  the  bottom 
of  each  bin  is  a  gate  through  which  the  materials  are  run 
into  a  hopper  gaged  for  measuring  the  sand  and  gravel. 
At  this  point  there  is  a  platform,  covered  and  water- 
proofed, where  the  cement  is  handled  and  temporarily 
stored,  on  which  is  located  a  water  tank  fitted  with  an 
improvised  measuring  gage  and  connected  to  a  steam 
boiler  for  the  purpose  of  heating  in  cold  weather.  The 
steam  pipes  also  pass  through  the  storage  bins  for  the 
same  purpose.  At  the  bottom  of  the  measuring  hopper 
is  one  gate  which,  when  opened,  allows  the  sand  and 
gravel,  to  which  the  cement  has  been  added,  to  run  to- 
gether into  the  mixer. 

Before  experimenting  with  the  air  mixer,  a  rotating 
mixer  had  been  in  use  in  placing  the  track  floor  and  wall 
benches.  Space  was  provided  in  the  arrangement  of  the 
plant  to  set  aside  one  mixer  in  case  it  w-as  desired  to  use 
another.  Upon  the  failure  of  the  air  machine  to  mix 
properly,  it  was  replaced  by  the  rotating  machine,  lowered 
to  a  position  above  the  air  machine  and  so  arranged 
that  the  rotating  machine  could  thoroughly  mix  the 
materials  and  discharge  into  the  latter  with  the  previously 
mentioned  satisfactory  results. 

Points  To  Coxsidi:r  in  Using  Air  Conveying 

The  discharge  pipe  should  be  laid  in  the  most  direct 
line  between  the  mixing  point  and  the  forms,  avoiding  •' 
bends  as  much  as  possible,  since  all  bends  retard  the 
passage  of  concrete  through  the  pipe,  encourage  conges- 
tion and  increase  the  time  of  transit  as  well  as  the  con- 
sumption of  compressed  air.  Where  bends  are  necessary, 
they  should  be  sweeps  of  large  radii,  about  lo  or  20  ft. 
Short  bends  of  4  or  5  ft.  were  used  on  this  contract  in  the 
early  experiments  with  this  method  and  were  found  to 
clog  more  frequently  than  those  of  larger  radii  and  to 
wear  through  in  a  few  hours,  with  consequent  loss  of 
time  for  repairs. 

"When  the  pijie  becomes  clogged,  sounding  at  the  point 
of  congestion  will  usually  loosen  the  obstruction ;  but 
it  is  sometimes  necessary  to  remove  the  obstructed  part 
and  clear  it  by  other  means.  At  every  point  where  the 
pipe  changes  direction  there  is  a  decided  shock  when  the 
concrete  strikes  the  bend.  It  is  therefore  necessary  to 
have  such  points  securely  braced,  in  order  to  prevent  un- 
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necessary  strain  (in  (lie  joints,  particularly  at  the  outlet, 
where  the  shot:k  would  otherwise  cause  a  sliaking  and 
conse([uent  loosenin>i-  and  displacement  of  the  forms, 
if  there  is  any  contact  between  the  pipe  and  the  forms — 
a  condition  that  cannot  always  be  avoided.  The  original 
position  of  the  outlet  of  the  discharge  pipe  should  be 
located  centrally  in  the  forms,  since  each  change  of  pipe 
means  additional  loss  of  time  for  bracing. 

In  ])assing  through  the  discharge  pipe,  especially  over 
long  distances,  the  concrete  has  a  tendency  to  spread  out 
along  the  bottom  rather  than  move  in  a  solid  mass  through 
the  full  section  of  the  |>i|H'.  If  this  condition  continued 
to  the  putlet  of  the  ]>'i\'^\  iiukIi  of  the  air  would  pass  over 
the  materials,   ri'suiting  in  a  loss  of  pressure,  a  longer 


VIKW    IN    59TH    ST.    SUBW^^^Y,    MANHATTAN,    SHOWINtJ 
ril'R.S  FOIl  I'NEUMATIC  CONVEYINCJ  OF  CONCRETE 

All  concrete  shown  here  was   mi.Ked   in  a   rotary  batch  mixer 
anil  was  tran.sported  to  tlie  forms  by  the  pneumatic  nutliod 

time  in  dischai'ging  and  a  separation  of  materials  at  the 
•uitlct.  In  order  to  avoid  this  it  is  necessary  to  have  a 
rise,  vertical  or  nearly  so,  at  or  near  the  point  of  discharge, 
so  as  to  cause  the  concrete  to  fill  the  pii)e  completely 
and  to  discharge  more  uniformly. 

In  order  to  obtain  the  ])roper  distribution  of  concrete 
in  the  forms  with  as  little  rehandling  as  possible,  a 
flexible  rubber  pipe  was  attached  at  the  outlet,  with  the 
idea  of  directing  the  flow  to  different  points,  as  desired. 
This  proved  practically  useless,  as  the  pipe  buckled,  was 
difficult  to  control  and  was  soon  worn  out.  It  was  there- 
fore ref)laced  liy  a  T-conncction  that  could  be  turned  to 
any  desired  angle  in  a  vertical  ]ilane  and  satisfactorily 
])rovided  the  recpiiied  distribution. 

This  method  of  ])lacing  concrete  is  particularly  adapted 
to  filling  tunnel  arches,  tlie  discharge  pipe  being  laid  along 


the  crown  of  the  arch  to  about  the  middle  point  of  length 
of  the  section  and  the  T  turned  alternately  on  each  side 
until  the  arch  is  filled  to  the  level  of  the  crown.  The  ^r 
is  then  removed  and  replaced  by  a  piece  of  straight  pipe 
extending  to  within  a  few  feet  of  the  far  end  of  the  form, 
the  whole  length  of  pipe  inside  the  form  is  raised  to  a 
position  tight  against  the  rock  along  the  highest  available 
line,  and  concrete  is  pumped  in  until  the  arch  is  filled 
up  to  the  outlet  of  the  pipe.  The  pipe  is  then  removed 
and  replaced  by  a  shorter  ])iece  extending  about  0  in.  into 
the  form  at  the  most  advantageous  high  point;  the  bulk- 
head is  sealed  and  the  blowing  of  concrete  I'esumed  nnlil 
the  arch  is  filled  to  the  point  of  refusal.  The  ])i|)e  is 
left  in  ])lace  until  the  concrete  has  set  long  enough  to  be 
firm,  when  it  is  removed  and  cleared  of  any  concrete  re- 
maining in  it.  It  is  impossible  to  seal  completely  all  voids 
in  the  roof  of  a  tunnel  by  this  method  of  placing  con- 
crete, unless  the  I'ock  breaks  fairly  smooth  without  leav- 
ing pockets  above  the  general  surface. 

Care  must  be  taken  to  avoid  overtaxing  the  forms,  as 
the  high  pressure  of  air  added  to  the  weight  of  the  con- 
crete is  likely  to  displace  or  rupture  them,  and  such  an 
accident  actually  occurred  at  one  point  on  this  work. 
On  this  contract  the  point  of  deposit  farthest  from  the 
mixer  is  about  500  ft.,  and  the  time  required  to  discharge 
a  two-bag  batch  of  concrete  over  this  distance  varies  from 
30  to  40  sec.  Each  batch  is  mixed  for  about  1  min.,  dur- 
ing part  of  which  time  the  previous  hatch  is  discharged 
into  the  forms.  Under  favorable  conditions  about  11/^ 
min.  are  required  to  mix.  and  place  each  batch;  but  on 
account  of  time  lost  in  spading  the  mix  in  the  forms,  occa- 
sionally changing  the  jmsition  of  the  pipe,  clearing  ob- 
structions and  waiting  for  the  proper  amount  of  initial 
air  pressure,  a  fair  average  between  batches  may  be 
assumed  as  about  ?>  min.  The  time  requiixxl  decreases 
in  length  as  the  point  of  deposit  approaches  nearer  to  the 
mixer.  It  thei-efore  requiirs  about  12  hr.  to  line  a  sec- 
tion of  tunnel  roof  25  ft.  long,  which  contains  SO  cu.yd. 
of  concrete,  including  excess. 

At  the  pi'esent  time  thei'e  are  two  single  tunnels  and  a 
double  tunnel,  each  about  300  ft.  in  length,  being  con- 
structed by  this  process.  Part  of  this  double  tunnel  is 
open-cut  construction,  where  c(iiii|ilete  tunnel  sections 
above  the  track  floor,  each  10  11.  long,  are  Ijeing  poured 
at  one  time  as  monoliths.  The  work  is  in  progress  at  three 
points,  thus  keeping  the  machine  in  practically  constant 
use.  Steel  forms  and  carriers  are  being  used  for  tunnel 
sidewalls  and  timber  aivh  forms  on  steel  carriers  for  the 
tunnel  roof. 

■*; 

The  Ilu»l»'st  Stroot  Iiiter»eetl«ii  in  the  world  is  in  New 
York  City  at  Fifth  Ave.  and  42nd  St.,  accordinK  to  a  recent 
count  by  the  Trallic  Committee  of  the  Fifth  Avenue  Associa- 
tion. According  to  this  investigation,  between  3:30  and  4:30 
p.m.  on  the  day  of  the  test.  1,149  vehicles  were  counted  pro- 
ceeding south.  J.  Bernstein,  who  made  the  count  for  the 
committee,  stated  that  the  top  figure  for  the  Strand,  London, 
is  900  vehicles  per  hour,  and  in  Paris  the  record  is  600  in  an 
hour  on  the  Boulevard  des  Capucines.  The  count  revealed 
other  interesting  statistics:  Of  the  vehicles  on  Fifth  Ave 
at  42nd  St.  92%  are  now  motor  driven.  Between  S:30  a.m. 
and  6:30  p.m..  under  unfavorable  weather  conditions,  7,762 
passenger  vehicles  were  counted  northbound,  of  which  300 
were  commercial  (of  theSe  60%  were  horse  drawn),  while 
600  busses  passed  in  the  10  hr.  The  grand  total  was  S.SG2. 
The  tratlic  peak  was  between  2:30  and  3:30  p.m.  Southbound 
in  the  avenue  the  total  for  the  day  was  7,190,  consisting  of 
6,388  passenger  vehicles,  198  commercial  and  604  busses.  On 
42nd  St.  the  total  from  east  to  west  was  4,716;  and  from  west 
to  east,  3.909. 
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Railway  DitcKing  Trais&s 

Tlic  work  of  clfuiiinu-  itimluny  dililu's  iind  u  iilciiin;;- 
i.u{>i  is  MOW  lu-iiifi:  (loiif  on  a  iiuinbiT  oT  niiUviixs  \>y  iiicaiis 
of  a  short  iliU'liiii«r  train  liaviiij,'  two  air-o|H'rat('ii  (liiiii|)- 
I'ars  and  a  power  ditilicr  instead  of  liy  a  loni:  train  of  llat- 
rars  witii  ditciu'i-  and  unluadrr  plnw. 

'I'lio  smaller  train  of  dump-ears  can  lie  unloaded  at  al- 
most any  ))oint  Tor  lillin<f  hridj^es.  widenin-i-  lianks  or 
wasting  the  spoil,  so  that  the  length  (d'  haul  ficun  llir  cul 
to  the  clnmpiiif:;  i)oinl  is  usuall\  oul\  lidiu  i  to  I  ini. 
As  tlio  train  can  he  handled  rapidly  and  rrcpiiirs  only 
a  short  lenjrth  of  sidetrack  to  hold  it.  it  can  easily  he  kept 
out  of  the  way  of  regular  ti-ains.  thus  minimizing  the 
interferenee  with  trallie  without  losing  time  for  its  nwii 
work. 

The  ears  are  o])erated  hy  air  and  eont rolled  from  the 
loeoniotivo.  As  they  throw  tlie  load  elear  of  the  hal- 
hist.  they  can  he  dumped  while  the  train  is  moving.  An- 
other im|u)rtant  point  is  tliat  sueh  a  train  can  ho  handled 
readily  hy  a  light  loeomotivc.  Tlie  crew  will  consist  of 
about  8  men. 

The  complete  train  consists  of  a  locomotive,  two  20- 
yd.  dump-cars,  a  ditcher,  a  spreader-car  and  a  cahoose. 
Sometimes  there  is  a  w-ater-tank  car  in  addition.  The 
ditching  machine,  built  by  the  ^\nierican  Hoist  and  Der- 
rick Co.,  of  St.  Paul,  Minn.,  is  a  small  revolving  steam 
shovel  with  V2-y^^-  bucket.  It  is  mounted  on  a  portable 
track  on  a  flat-car  placed  between  the  two  dump-cars, 
so  that  it  can  load  them  both.  It  is  so  connected  that, 
while  the  train  is"  running,  the  machine  can  pump  water 
from  the  tender  or  tank-car  to  its  tanks,  thus  saving  time 
otherwise  lost  in  taking  w'ater.  The  two  cars  can  he 
loaded  in  about  30  min. 

On  one  road,  with  an  average  haul  of  1  to  4  mi.,  the 
train  makes  10  to  20  trips  per  day.  In  that  time  it 
handles  more  material  than  a  work-train  of  15  flat-cars 
(10  cu.yd.  per  car)  with  ditcher  and  unloader  plow. 
The  latter  train  requires  a  crew  of  about  12  men 
and  loses  time  in  shifting  the  ditcher,  plow  and  plow 
cable  at  each  trip.  With  such  a  train  the  ditcher  travels 
along  it,  loading  each  car  in  turn  as  it  comes  to   it. 


Tiu!  diagram,  Fig.  2.  has  been  prepared  iiy  the  hiiilderH 
of  the  ditching  nniehine  for  estinniting  the  amount  and 
(ost  of  woik  to  he  done  in  this  way  with  a  train  haviuf; 
one  dit(lier  and  two  20-yd.  dump-ears.  The  diagram  i8 
for  ditches  2   to  :!   ft.  deep.     'I'he  excavating  capacity  Ib 
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FIG.  2      COST  AND  PERFORMANCE  OP  WORK  TRAIN  WITH 
POWER    DITCHER    AND    DUMP-CARS 

00  yd.  per  hr. ;  speed  of  train,  20  m.p.h. ;  distance 
to  switch  or  dump,  2  mi.  The  daily  cost  of  work  train 
(wages,  fuel,  oil,  interest  and  depreciation)  is  taken  at 
$53.76.  For  a  ditch  2  ft.  deep  and  G  hr.  productive 
time  per  day  the  work  will  amount  to  280  cu.yd.  at  about 
20c.  per  yd.  Where  there  is  much  ditching  to  be  done, 
the  train  may  have  four  dump-cars  and  two  ditchers 
(each  ditcher  between  two  cars). 

By  Kexxetii  Q.  A^olk* 

The  Oahu  sugar  plantation  is  situated  on  the  Island 
of  Oahu,  in  the  Hawaiian  group,  upon  which  is  the  City 
of  Honolulu.  Ill  1911  the  company  owning  this  planta- 
tion was  pumping  about  80,000,000  gal.  of  w-ater  daily 
for  the  irrigation  of  cane,  operating  the  pumps  against 
average  lifts  of  420  ft.  and  running  them  300  days  out 
of  the  year.     California  oil  was  used  for  fuel. 

The  amount  of  water  put  on  the  land  is  surprisingly 
great.  M.  M.  O'Shaughnessy  estimated  that  in  1909 
there  was  250,000,000  to  300,0110,000  gal.  of  water  being 
pumped  daily  l)y  various  plantations  on  this  island  for 
the  irrigation  of  cane.  The  island  is  divided  by  a 
mountain  crest  on  the  windward,  or  northern,  side.  The 
precipitation  ranges  from  40  in.  at  sea  level  to  100  in. 
en  the  divide,  with  rainfalls  of  but  15  to  20  in.  on  the 
lee  side  of  the  island,  where  are  situated  most  of  the 
cultivated  lands.  The  drainage  basins  on  the  windward 
exposure  of  the  i.sland  are  short  and  precipitous. 

In  order  to  avoid  the  heavy  pumping  costs  the  Oahu 
plantation  decided  to  drive  a  series  of  collecting  tunnels 
on  the  windward  side  of  the  i.sland  to  pick  up  a  number 
of  streams,  which  were  to  be  brought  under  the  main 
range  of  mountains  in  a  long  tunnel  to  the  southern 
slope,  at  an  El.  750  ft.  above  sea,  from  which  point  the 
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water  would  ho  distrihuted  over  the 
])lantation.  This  cntcriirisc  was  re- 
ported upon  for  tlio  coniijany  l)y  a  luini- 
l)er  of  engineers  at  different  times, 
ineluding-  M.  M.  O'Shaiiji'hnessy,  James 
D.  Sehuyier  and  .J.  B.  Li|)piiK'ott.  j\Ir. 
Lippincott  hiid  out  tlie  genera!  [)lan  for 
the  work  in  li)ll.  The  main  tunnel 
lengths  are  as  follows: 

Ft. 

Kahana   coUoction    tunnels S,fi77.0 

Waikanc    collection    tunnels ir).!)4.'!.l 

Main  tunnel  tlirousii  the  crest  .  .  .  14,567.0 
South-side   tunnels    II), 211.fi 

Total     r>S.3!)!).(; 

There  are  al.-^o  several  miles  of  canals 
and  siphons  on  the  southern  side  of 
the  island. 

Jorgen  Jorgen.sen  is  the  contractiii<;- 
engineer.  Charles  H.  Kluegcl  and 
James  M.  Young  have  heen  the  engi- 
neers representing  the  company  during 
the  construction.  On  Dec.  22,  1915,  the 
main  tunnel  was  holed  through,  and 
the  work  has  been  successfully  accom- 
plished. 

The  rock  through  which  the  excava- 
tion has  been  driven  is  volcanic,  and  the 
distinct  feature  of  the  work  was  the 
enormous  volume  of  water  encountered. 
When  the  oj)erations  were  well  under 
way  on  the  northern,  or  u])pcr,  end  of 
the  tunnel,  flows  of  ;50,000,000  gal.  daily 
were  encountered,  while  on  the  south- 
ern, or  lower,  end  from  10,000,000  to  15,000,000  gal.  oc- 
curred. The  main  tunnel  is  not  now  producing  as  great  a 
flow  as  this,  but  it  is  delivering  a  very  substantial  volume. 

The  work  was  done  for  the  Oalui  plantation  Ijy  the 
Waiahole  Water  Co.,  of  which  George  Rodick,  of  Honolulu, 
is  president. 

This  account  is  written  merely  to  chronicle  the  com- 
pletion of  an  important  engineering  undertaking.  It  is  to 
lie  hoped,  that  some  of  the  engineers  in  intimate  charge  of 
the  work  during  its  constniction  may  give  the  profession 
the  benefit  of  some  of  their  experiences  in  much  greater 
detail  than  is  contained  herein. 
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Just  to  illustrate  how  crazy  a  city  plan  can  be  made 
and  just  to  give  an  idea  of  some  of  the  intricate 
engineering  problems  such  a  crazy  city  plan  gives  rise 
to,  the  accompanying  sketch  is  shown.  It  illustrates 
a  recent  addition  to  the  street  system  of  Oklahoma  City, 
practically  forced  upon  the  city  against  the  remonstrance 
of  its  engineers  by  an  eccentric  lawyer.  In  dedicating 
certain  plots  to  the  city  as  public  parks  the  grantor  has 
obligated  the  city  to  call  every  street  within  the  layout 
"Harn  Place,"  with  the  additional  odd  obligation  that  the 
houses  arc  to  be  numbered  as  the  lots  now  are !  A  study 
of  the  plan  will  prove  interesting. 

The  lots  and  streets  were  originally  laid  out  when  most 
of  the  land  was  in  plowed  fields.  Wooden  hubs  were  used 
lor  corners  and  a  largo  part  of  them  have  been  plowed 
out.  It  was  recently  necessary  to  draw  plans  and  specifi- 
cations for  the'sewering  and  paving  of  this  district.  Since 
it  would  be  practically  impossible  to  give  in  words  a 


LAYOUT  OP  PAVEMENTS  AND  SANITARY  AND  STORM  SEWERS   OF   A 
RECENT  ADDITION  TO  OKLAHOMA  CITY 


conception  of  the  difficulties  involved  in  this  work,  a 
great  deal  has  to  be  left  to  the  imagination  of  the  reader 
and  to  an  inspection  of  the  ])lan. 

To  determine  the  amount  of  ])aving  and  grading,  it 
was  first  necessary  to  establish  the  street  and  curb  lines. 
With  many  of  the  original  hubs  gone,  the  difficulties  of 
this  work  can  be  more  easily  imagined  by  the  experienced 
surveyor  than  described  bore.  Had  it  not  been  that  the 
hubs  at  the  centers  of  the  two  circular  ])ark  plots  were 
found,  the  task  would  probably  lia\e  been  impossible. 

The  design  of  sanitary  sewers  was  comi)licated  by  the 
practically  inviolable  custom  which  requires  that  they  be 
placed  in  alleys  in  the  rear  of  the  lots.  A.s  these  lots 
had  no  rear  alleys,  it  was  necessary  to  locate  the  .sewers 
on  the  division  lines  between  the  rows  of  lots.  This 
procedure,  it  will  be  seen,  necessitated  accurately  estab- 
lishing all  the  rear  corners  of  the  lots,  just  as  the  survey 
lor  the  pavement  required  the  front  corners  to  be 
located.  Assistant  City  Engineer  Hart  spent  many  weeks 
reproducing  those  lot  lines  before  plans  could  be  drawn. 

The  design  of  the  storm  sewers  required  considerable 
ingenuity  to  care  for  surface  drainage  on  an  area  with 
elevations  varying  by  differences  up  to  ;50  ft.  The.<e 
sewers  and  catch  basins  are  as  shown  in  the  street  areas. 
There  is  a  bump  in  the  middle  of  Alice  Ilarn  Park,  so 
that  the  surface  water  of  the  east  boulevard  drains  both 
ways  into  catch  basins  on  the  curves. 

This  layout  makes  it  obvious  that  if  a  real-estate  owner, 
even  though  he  1)0  a  lawyer,  wishes  to  dictate  in  city- 
planning  matters,  he  had  better  consult  someone  versed 
in  the  art,  or  at  the  least  someone  conversant  with  the 
elements  of  municipal  engineering,  before  he  formulates 
his  dicta. 
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Tfrairfty  -  TB^ree  Years  of  tlhie  ILife 
of  a  Successful  £n{(isikeer 

Tilt'  lips  mill  downs  ol'  n  civil  (■iif,niit'i'r's  life — jiiid  iml  an 
avrnif^i'  i'iilmiu'it  cidicr,  liiit  one  wiio  was  iiiiiisiinlly  siic- 
C't'ss fill— lire  ailiiiiialilv  illiist  lalcd  liy  tlii'  accoiiipaiiviii;;: 
cliart.  Tlu'  I'lul  111'  the  iliail.  w  lun  llic  iimn  hccainc  cliicr 
iMifiiiuHT  of  a  fjroai  coriiomtinn,  is  nol  shown.  Iml  i>  Irll 
to  tlic  inia<rinat.i()ii ;  llic  cliarl  is  ((niconicd  only  willi  llir 
various  stops  by  vvliii'li  lif  arhicvcd  this  dislinclivc  hcrtli. 

'Pile  10  yr.  in  western  niilw.-iy  const nir-t ion  is  tv|iica! 
of   the  e\|ierieiice  of  a   great    many   of    ihe    more  elderly 
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Years   of  Experience 
EXPERIENCE   CHART   OP   A   CIVIL   ENGINEER 

eiigiueers  of  today,  only  this  one  was  more  than  usually 
successful  in  being  continuously  employed. 

This  man  was  not  a  technical  graduate.  Probably  tlie 
majority  of  his  contemporaries  were  not.  Nevertheless 
the  chart  will  bear  study  by  young  technical  graduates 
and  prospective  graduates.  Salaries  and  conditions  have 
not  changed  essentially  in  the  lower  grades  of  the  pro- 
fession, and  bearing  in  mind  that  this  man  could  be 
considered  a  most  successful  engineer,  in  all  worldly 
senses  at  least,  a  study  of  the  chart  ought  to  help  dispel 
any     great    anticijjations     of     large     financial     reward. 


ais*  of  Break  i^rouncl 
Seneca  Falls  Dam 
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Tn  Knijiuirnnij  \r\i-s.  Sept.  IC,  I!)!.'"),  p.  .I?!,  there 
was  deserihed  the  develo|)ment  of  a  break  aidiind  (lie  end 
of  dam  No.  'l  on  the  Cayuga  and  Seneca  (!aiial,  near  tiie 
town  of  Seneca  Falls.  N.  \ .  The  conditions  Kurround- 
ing  llic  break  were  ninisual  ;  and  the  work  of  rejjail, 
which  has  just  i)een  completi'd,  was  interesting. 

It  will  1)0  recalled  that  here  arc  placed  two  locks  of 
the  New  York  State  Barge  Canal,  each  having  a  lift  of 
■<;  I '/o  It.  \  l-mi.  level  is  maintained  by  a  dam  475  ft. 
long,  made  up  of  an  eartli-fill  section  on  tlu;  south  end, 
a  pair  of  twin  locks  in  the  center  and  a  solid  concrete 
section  at  the  north  end.  The  break  occurred  at  the 
north  end  and  was  caused  by  the  development  of  a  Hemi- 
circular  ciiannel  around  and  beyond  the  cutoff  wall,  which 
was  carried  50  ft.  into  a  hank  of  siialo  rock.  It  was 
found  tiiat  the  blowout  tunnel  was  from  0  to  15  ft.  in 
diameter  and  120  ft.  long.  No  damage  was  done  other 
than  caving  of  the  bank  at  the  outlet,  where  10,000  cu.yd. 
washed  out  into  the  river  below. 

The  repair  consisted  of  cutting  out  the  soft  rock  in  the 
blowout  tunnel  and  filling  with  concrete.  Also,  it  was  de- 
termined to  carry  the  cutoff  wall  about  100  ft.  farther 
into  the  hill.  A  deep  trench  was  excavated  on  the  sur- 
face to  an  elevation  8  ft.  below  the  top  of  the  dam,  where 
a  medium-hard  limestone  was  encountered,  e.xcept  for  a 
couple  of  broad  cracks  that  wont  doMii  from  15  to  18  ft. 
and  also  just  beyond  the  end  of  the  old  cutoff  wall,  where 
the  rock  was  poor  all  the  way  down  to  the  blowout  tunnel. 
After  the  tunnel  had  been  driven  a  short  distance  a  fault 
in  the  rock  was  disclosed,  the  line  crossing  the  tunnel  at 
a  small  angle.  This  fault  e.xplains  the  loose  rock  and 
probably  was  tlie  cause  of  the  blowout. 

As  shown  in  Fig.  4,  in  excavating  below  the  blowout 
tunnel  one  short  and  one  extended  stratum  of  soft  rock 
were  encountered.  The  little  one,  hardly  more  than  a 
finger,  was  excavated  and  entirely  filled  witii  concrete.  A 
course  for  the  core-wall  extension  was  tunneled  into  the 
hillside  through  the  soft  material.  To  remove  the  poor 
rock  and  for  convenience  in  placing  concrete,  a  shaft  was 
sunk  at  the  end  of  the  old  cutoff  wall.  Five-inch  drill  holes 
were  put  down,  as  shown  in  Fig.  4,  and  the  tunnel  was 


FIGS.    1    AND    2.     ENTRANCE    AND    OUTLET    OF    BLOWOUT    TUNNEL  AT  SENECA  FALLS 
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FIG.    3.    CAYUGA   AND   SENECA   DAM    NO.    2,    AFTER   REPAIRING  BREAK  OF  SEPT.   3,   1915 


filled  with  concrete  from  above  through  them.  Bulk- 
heads were  built  across  the  tunnel  to  enable  concreting 
in  sections.  Tlie  .shaft  was  concreted  up  to  the  level  of 
the  dam.  For  the  tunnel,  shaft  and  adjacent  part  of  the 
blowout,  a  1 :  2\<> :  5  mix  was  used.  The  vent  of  the 
blowout  was  filled  with  1:4:8.     A  retaining  wall  was 


0])portunity  has  been  taken  in  connection  with  re- 
pairing the  break  to  construct  a  concrete  scouring  apron 
and  pave  the  spillway  channel  immediately  beyond  this 
apron  with  riprap,  although  this  work  is  not  in  any  way 
concerned  Avith  the  repair  of  the  break.  The  work  was 
all  completed  and  the  reservoir  filled  Feb.  13,  1916. 
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FIG.    4.     PLAN    A\D    ELE\  ATION    OF    CORE  WALL 
EXTENSION 

placed  where  tlie  outlet  oT  the  blowout  tunnel  had  been 
and  where  tlie  l)auk  had  caved.  For  U  ft.  the  backfill 
was  finished  level  with  the  toj)  of  the  wall  and  then  sloped 
up  1  on  1i/o.  Some  :1.000  cu.yd.  of  concrete  was  u-sed  in 
making  the  repairs  around  the  dam. 


H 

In  its  specifications  for  phosphor  bronze  and  other  bear- 
ing metals  required  in  movable  bridges,  turntables,  etc., 
the  New  York  Central  R.R.  (Lines  AVest)  is  using  a 
compression  test.  Compressive  strength  and  the  ability  to 
stand  a  certain  specified  load  without  cracking  are  the 
most  important  requirements.  A  Brinell  hardness  test  is 
also  required,  and  minimum  and  maximum  hardness 
members  are  fixed  for  certain  metals.  Little  is  specified 
concerning  the  chemical  composition.  The  specification 
is  as  follows: 

METALS   FOR  LININGS 

Linings  shaU  be  made  of  alloys  as  specified  herein.  The 
linings  shall  be  fine  grained  and  of  uniform  structure  through- 
out, free  from  gas  cavities,  oxidized  metal  and  any  segrega- 
tion of  metal.  In  making  the  alloys  the  best  foundry  practice 
shall  be  pursued.  It  is  recognized  that  the  requisite  qualities 
are  not  alone  shown  by  the  chemical  composition  and  physical 
properties.  A  chemical  test  and  a  physical  test  of  each  heat 
shall  be  furnished. 

Test  Coupon — The  coupon  for  physical-test  specimen  shall 
be  poured  and  treated  in  a  way  so  that  it  will  be  truly  repre- 
sentative of   the   casting. 

Compression  Specimen — The  compression-test  specimen 
shall  be  a  finished  cylinder  1  in.  high  and  of  1-sq.in.  cross- 
sectional    area.      This    cylinder    shall    bear    a    100,000-lb.    load 
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Sec+ion  through    Sta\r-Case    of  Tower 


STEEL  STAIR   TOWER   FOR   SOUTH   WABASHA   ST.,   ST.  PAUL 


For  sliding  on  soft  steel:  Elastic  limit  in  pounds  per  square 
inch,  19,000  to  23,000;  permanent  set  in  inches  under  100,000 
lb.,  0.12  to  0.20.  For  sliding  on  hardened  steel:  Elastic  limit 
in  pounds  per  square  inch,  25,000  to  32,000;  permanent  set  in 
inches  under  100,000  lb.,  0.07  to  0.10. 

A  hardness  test  shall  be  made. 

Bronze  for  Bearings — Bronze  for  machinery  bearings  shall 
be  a  copper-tin  alloy,  with  tin  from  10  to  12%.  Sulphur  will 
not  be  allowed.  Zinc  up  to  2%  may  be  used.  Other  ingred- 
ients up  to  one-half  of  1%  will  be  allowed.  Bronze  for  Hear- 
ings shall  have  a  hardness  not  less  than  60  nor  greater  than  70. 

Bronze  for  W^heels — Bronze  for  nuts  and  toothed  wheels 
shall  have  about  the  same  chemical  composition  as  for  bear- 
ings. It  shall  have  the  following  physical  qualities:  Minimum 
ultimate  tensile  strength,  32.000  lb.  per  sq.in.;  ultimate  elon- 
gation in  2  in.,  minimum  0.109J,  maximum   16%. 

The  bronze  shall  be  tough  and  free  from  brittleness. 

Babbitt  Metal  shall  be  a  copper-tin-antimony  alloy.  Its 
hardness  .shall  not  be  less  than  25  nor  greater  than  32. 


with  a  point  near  the  top  of  the  l)luff,  whence  a  stairway 
of  two  flights  lead.s  to  the  top. 

The  tower  frame  is  designed  for  a  load  of  50  lb.  per 
sq.ft.  on  stairs,  landings,  etc.  The  platforms  and  stair 
.stringers  are  designed  for  100  lb.  per  sq.ft.  The  top 
landing,  which  by  means  of  a  transverse  girder  carries 
the  bridge  girders,  is  proportioned  for  150  lb.  per  sq.ft. 
The  wind  pressure  is  taken  at  30  lb.  per  sq.ft. 

There  is  10,000  ft.  B.M.  lumber  in  the  structure  and 
the  weight  of  metal  is  53,000  lb.  The  contract  has  been 
let  to  the  St.  Paul  Foundry  Co.  for  $3,900. 

The  structure  was  designed  by  i\r.  S.  Grytbak,  bridge 
engineer,  under  0.  Claussen,  Chief  Engineer,  Department 
of  Pulilic  W.)rks.  St.  Paul. 
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Tapes'" Cias^'v©  S^^stleaua 

r>Y  William  Hood* 

In  I'Jiiniiirrriiii/  .\rir.<  n\'  Scpl.  U;,  l!)!"),  tliero  was  piib- 
lishcil  a  icvicw  of  ;i  IkioIv  (Hi  "Tlu"  Kailroad  Tapor,""  by 
!,(.('  I'cikins;  ami  the  reviewer  raised  the  (luestion  why  the 
:;0-ft.  clioiil  k'lijith  was  originally  adopted  in  tlie  system 
of  s|)iial  curves  dcve!(>|)ed  l)y  tlie  writer,  instead  of  some 
even  fraction  of   100   ft. 

In  answer  to  this  (lucslion  1  would  sa\  that  the  transi- 
tion, or  spii'al,  curve  of  the  form  which  I  devised  and 
tahulated  in  the  spi-ing  of  ISSl  had  a  basic  chord  length 
of  30  ft.:  and  I  applied  to  it  at  that  time  the  word 
"taper,"  because  it  was  one  u'ord  and  a  short  woi'd  and 
approximately  descriptive  of  tlie  compouiul  curve. 

The  reasons  for  the  selection  of  a  :iO-ft.  chord  length 
instead  of  using  a  (piarter,  a  half,  a  third  or  other  even 
fractions  of  100  ft.  were  that  the  rails  we  were  using  were 
mostly  30  ft.  long,  with  shoit  rails  between  2G  and  :50 
ft.  In  curving  rails  in  advant-c  of  track  laying,  with  a 
30-ft.  chord  length,  a  jioint  on  a  curved  rail  need  never 
be  located  more  than  1.")  ft.  from  its  theoretically  perfect 
position.  For  convenience  of  measuring  deflection,  tenths 
of  100  ft. — for  instance,  three-tenths  of  100  ft. — give  in 
general  more  readily  handled  total  curvature  and  deflec- 
tions than  a  quarter  or  a  third  of  100  ft. 

Probably  any  form  of  transition  cur\e  is  good  enough 
after  a  road  is  once  constructed,  if  it  is  correctly  main- 
tiiincd  in  the  track.  An  important  consideration  in  the 
selection  of  these  curves,  however,  is  facility  and  economy 
of  field  and  office  work  in  construction.  Avoiding  field 
compulations  of  a  character  to  delay  the  work  of  an 
expensive  locating  party  or  of  construction  is  important. 
A  locating  party,  wdth  its  field  office  and  with  its  expen- 
sive water-  and  supply-hauling  outfit,  will  often  cost  $100 
a  day  in  a  desert  mountain  country.  Lost  time  in  a  field 
computation  therefore  must  be  applied  to  the  entire  daily 
cost  of  the  organization.  For  these  reasons  the  form  of 
taper  tabulations  mentioned,  with  the  tables  pasted  into 
the  front  and  back  of  the  transit  books,  was  found  to  give 
the  best  economy. 

The  tapers,  changing  as  follows,  will  be  found  to  meet 
practically  all  conditions  for  new  railroad  construction  : 
Changing  rate  of  curve  with  each  30  ft. — l-V,  30',  GO', 
150'.  For  relocating  track  originally  laid  with  plain 
curves,  to  introduce  tapers,  a  greater  variety  is  expedient 
to  obtain  economy  in  minimum  track  shifting. 

Concerning  the  I'clation  of  the  speed  of  the  train  to  tlie 
length  and  number  of  the  taper  curve  selected,  it  may  be 
said  that  it  is  always  best  to  select  the  1  -ngest  and  flat- 
test taper  that  is  financially  practicable,  regardless  of  the 
iieed  of  the  train.     If  tlu"  most  desirable  taper  will  cost 
;i)o  much  money,  then  get  along  with  a  less  desirable  taper, 
licaring  in  mind  that  railroad  trains  of  high  speed  are 
"perated   on   lines   laid    without   any    taper   curves    and 
larticnlarly  bearing  in  mind  that,  when  a  train  or  any 
,   part  of  a  train  is  once  cm  the  main  curve,  the  taper  has 
I  QO  more  effect ;  and  further,  that  it  is  no  more  a|)pr()|)riatc 
to  run  beyond  a  pro])er  speed  on  a  tapered  main-line  curve 
than  to  run  at  the  same  speed  on  a  curve  of  the  same  de- 
cree that  is  not  tapered. 

•Chief   Knurinecr,  Southern    Pacific   Co.,   Flood   Ruilding,   K;ui 
'■"lancisco,   CaUf. 


I  |)i'esented  a  |)aper  before  the  Intcrmitional  iMigineer- 
ing  Congress  last  fall,  entitled  ''The  Locating  of  a  New 
IJailway  liine,"  and  the  following  extracts  give  some 
lurtlu-r  suggestions  I'elativc!  to  the  economical  use  of 
tapered  curves: 

The  usefulness  of  the  taper  depends  on  the  general  max- 
imum running  speed  of  the  trains  in  the  several  localities; 
and  where  speed  restrictions  result  in  slow  speed.s,  as  for  in- 
stance either  up  or  down  steep  mountain  grades,  the  taper 
is  not  needed  to  a  very  great  extent.  In  such  localities  a 
veiy  short  taper  is  justifiable,  if  it  will  save  cost  of  con- 
struction  as  compared  with  a  longer  taper. 

On  valley  lines  a  tapei'  beginning  with  ."iO  ft.  of  a  1 -"i '  curvo 
leaves  nothing  to  be  desired  for  the  use  of  the  fastest  train.^. 
On  mountain  side  and  similar  lines  with  steep  grades  and 
moderate  grades  a  taper  beginning  with  a  2°  30'  curve  l.-j 
found  excellent  in  its  results  and  is  justifiably  used  where 
a  flatter  (and  longer)  taper  would  Involve  increased  cost  of 
construction. 

Too  flat  a  taper  and  too  long  a  reversing  tangent  increase 
cost  of  construction  in  a  mountain  country  with  steep  tran.s- 
verse  slopes  or  in  a  confined  river  gorge  where  flood  water  ia 
dangerous  and  where  the  mountain  sides  are  steep,  to  an  ex- 
tent not  always  fully  appreciated. 

The  effect  of  the  taper  and  reversing  tangent  in  increasing 
cost  of  construction  is  indicated  by  the  resulting  distances 
in  a  direct  line  between  the  centers  of  the  coriesponding  main 
curves,  as  compared  with  the  sum  of  the  main  curve  radii,  the 
difference  of  these  distances  indicating  the  horizontal  di.stance 
to  be  disposed  of  in  excess  of  the  absence  of  horizontal  dis- 
tance required  by  reversed  curves  without  tapers  and  without 
reversing  tangents. 

The  greatest  effect  of  this  sort  results  from  the  use  of 
flatter  tapers,  indicating  more  benefit  with  the  same  expendi- 
ture in  construction  from  longer  reversing  tangents  than  from 
flatter  tapers. 

In  illustration,  two  6°  curves  with  tapers  commencing 
with  30  ft.  of  1°  curve  and  with  120  ft.  reversing  tangent 
will  have  their  centers  separated  by  a  distance  of  21.7  ft.  in 
excess  of  the  sum  of  their  radii;  and  two  6°  curves  with  tapers 
commencing  with  30  ft.  of  30'  curve  and  with  120  ft.  revers- 
ing tangent  will  have  their  centers  separated  by  a  distance 
of  63.1  ft.  in  excess  of  the  sum  of  their  radii,  resulting  in  the 
latter  case  in  a  distance  of  41.4  ft.  horizontal  to  dispose  of  in 
the  last  example  in  excess  of  that  in  the  first  example,  which 
41.4  ft.  might  result  in  prohibitive  or  at  least  in  extravagant 
cost  of  construction. 

These  extra  horizontal  distances  to  dispose  of,  for  instance 
in  a  river  gorge,  would  mean  part  or  all  of  the  distance  more 
than  otherwise  necessary  used  in  placing  the  center  line  of 
the  railroad  more  into  the  river-flood  exposure  or  more  into 
the  mountain  sides  in  cutting  or  tunneling,  and  in  close  local- 
ities might  give  excessive  cost  of  construction  without  in- 
creasing the  suitable  speed  of  trains  for  that  locality — all  of 
which  indicates  the  need  of  conservatism  in  deciding  on  the 
financially  appropriate  taper-curve  rate. 

Aotivaleil  Sludge  Defined — The  best  definition  of  the 
activated-sludge  process  of  sewage  treatment  which  he  has 
ever  seen,  said  T.  Chalkley  Hatton,  chief  engineer  of  the 
Milwaukee  Sewerage  Commission,  in  a  paper  read  before  the 
Indiana  Engineers"  Society  on  Feb.  3,  is  the  one  given  by 
■William  R.  Copeland,  chief  chemist  for  the  Milwaukee  Sewer- 
age Commission,  and  is  as  follows:  "The  sludge  embodied  in 
sewage  and  consisting  of  suspended  organic  solids,  including 
those  of  a  colloidal  nature,  when  agitated  with  air  for  a  suffi- 
cient period,  assumes  a  flocculent  appearance  very  similar  to 
small  pieces  of  sponge.  Aerobic  and  facultative  aerobic 
bacteria  gather  in  these  flocculi  in  immense  numbers — from 
12,000,000  to  14,000,000  per  c.c. — some  having  been  strained 
from  the  sewage  and  others  developed  by  natural  growth. 
Among  the  latter  are  species  which  possess  the  power  to 
decompose  organic  matter,  especially  of  an  albuminoid  or 
nitrogenous  nature,  setting  the  nitrogen  free;  and  others. 
absorbing  this  nitrogen,  convert  it  into  nitrites  and  nitrates. 
These  biological  processes  require  time,  air  and  favorable 
environment,  such  as  suitable  temperature,  food  supply  and 
suflicient  agitation  to  distribut<>  them  throughout  all  part* 
of  the  sewage."  The  activated-sludge  process,  Mr.  Hatton 
points  out,  should  not  be  confused  with  the  kind  of  artificial 
aeration  of  sewage,  attempted  from  time  to  time  in  the  past, 
which  made  no  use  of  the  sludge,  as  an  aid  to  oxidation  The 
new  piocess,  Mr.  Hatton  states,  "preserves  the  aerobic  bac- 
teria by  keeping  the  sludge,  which  is  their  natural  food,  in 
intimate  contact  with  air  at  all  times  and  keeps  them  sup- 
plied with  fresh  food  from  the  raw  sewage,  throughout  the 
whole  bod.v  of  which  they  are  in  intimate  contact." 
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Itv  .litiiN  'I'.  Sii:\\  Miif 

l''(ii'  tile  Inn  icj^nrcl  willi  wliuli  cii^^iticciiiiji  wcii'k  is  liclil 
ill  till'  ii^^riciiitiii-iil  iDiiiinimilv  tlic  i'ii>;iiic('r  is  to  n  icrtiiiii 
cxient  rt'sponsililf.  lie  Ims  not  cxcrlt'd  himscir  t"  niisc 
till!  stiimliird  111'  his  iHDrcssioii  or  to  ciilif^'litcn  tlio  coimmiii- 
iiitii'S  iu  ri'j;iiril  lo  lln'  \;ilur  of  scciiriiifr  {•oinpctciit  iiicn 
lor  im])rovi'iiu'iil  unrk.  Tlir  ;i:;i'ifiilluris(  lias  considered 
111!  I'lif^iriecrs  o(  tiie  Siiine  Lii'inle  nnd  eliissed   tiu'iii  iucord- 

illg  to  priee  pel'  d:l\.      As  ;l   lesult   llllll-|l   |)0()1-  Work  IlilS  lieeli 

iKiiie,  mid  the  ii^iieiill iiiisi,  not  gettiiif;  tlii;  results  lie 
iinlieipiited,  has  yrowii  lo  look  upon  the  term  engineer  as 
synoiivnious  with  large  expenditures  and  ini'tlieiont 
iTSults. 

Till'  engineer  is  at  fault  also  in  not  making  it  eli'ar 
to  his  clients  tliat  his  fees  are  not  charged  for  looking 
through  a  telescope,  but  thai  the  transit  and  level  are 
inly  an  incident  to  the  work  and  that  the  fee  is  charged 
Tor  the  training  and  judgment  which  the  engineer  possesses 
and  uses  for  the  benetit  of  his  client. 

The  engineer,  particularly  in  the  farm  eominunity,  could 
well  afTord  to  give  some  education  on  the  value  of  compe- 
tent engineering  services.  In  the  states  which  were  firs-t 
to  adopt  improved  methods  of  land  drainage,  engineers' 
offices  have  been  developed  which  arc  making  a  specialty 
of  this  line  of  work  and  are  receiving  fees  for  it  that  are 
commensurate  with  fees  in  other  lines  of  engineering. 

L'ntil  the  engineer  can  show  conclusively  to  the  agricul- 
tural community  that  his  services  are  economical  and  are 
the  means  of  saving  money  and  increasing  wealth,  there 
will  be  little  demand  for  such  services  in  land  improve- 
ment. Modern  demand  for  improved  lands  that  will  reach 
their  highest  producing  possibilities  in  a  short  time,  the 
rapid  advance  of  farm  methods  and  the  scientific  man- 
agement of  such  lands  are  rapidly  bringing  the  agricul- 
tural communities  up  to  the  jioint  where  only  first-class 
improvements  will  be  acceptable  and  proper  engineering- 
services  cheerfully  paid  for. 

Value  of  Dkainaui;  axd  Land  Improvement 

Our  land-improvement  work  has  been  carried  on  to  a 
certain  extent  under  a  wrong  impression.  When  any  im- 
provement that  has  a  tendency  to  increase  production  is 
under  consideration,  everyone  talks  about  special  assess- 
ments, additional  taxes,  etc.  This  is  not  the  light  in  which 
such  imjirovement  should  be  considered,  unless  we  want  to 
hold  that  the  original  purchase  price  of  a  tract  of  land  is 
a  tax  or  special  assessment.  If  landowners  could  be 
induced  to  see  the  final  results  and  gains,  it  would  cause 
a  change  in  opinion  as  to  the  value  of  engineering  services. 

The  whole  tendency  in  drainage  engineering  at  the 
present  time  is  for  the  use  of  better  materials,  perma- 
nent construction  and  increased  efficiency.  To  accomplish 
this  result,  reputable  engineers  are  being  called  on  to 
make  designs  and  review  plans  without  regard  merely  to 
the  actual  fee  per  day  that  will  be  charged  for  such  ser- 
vices. The  cheap,  inadequate  construction  of  days  past  is 
rapidly  disappearing,  although  it  will  be  continued  in  the 
newly  developed  areas  for  some  time,  and  there  is  still 
room  for  educational  work. 


•Extracts  from  a  paper  read  at  the  annual  nieceting  of  the 
Minnesota  Surveyors  and  Engineers  Society,  St.  Paul,  Minn., 
Feb.  11. 

tChief  of  the  Division  of  Agricultural  Engineering,  Uni- 
versity of  Minnesota,  St.  Taul,  Minn. 


The  general  aversion  of  the  landowner  to  an  unsiglitly 
ililt  li  across  his  lieidH  is  (luising  the  small  open  dit<'h  lo 
be  replaced  by  underground  cundiiits.  'I'iiis  conKtriiction 
results  in  a  demand  lor  increased  sizes  of  tile,  oflentimoH 
at  an  cxjiense  that  from  an  economic  standpoint  would 
hardly  seem  justiliahle.  'i'lie  design  and  construction  of 
such  drains,  to  get  them  ellicienl,  without  being  unduly 
c\|ieiisi\c,  call  for  engineering  skill  far  in  advance  of  that 
re(|iiired  ^'0  years  ago.  ulien  a  I:.'-  or  a  l.'i-in.  tile  was  the 
"big  drain." 

The  making  of  tile  of  large  diameter  witliout  taking 
into  consideration  the  load  to  be  carrieil  has  led  to  many 
failures.  The  trouble  became  so  great  that  tlu;  tile  factor- 
ies and  tile  contractors  almost  demanded  that  methodg 
and  specifications  be  i)repared  by  which  drain  tile  could 
he  tested  and  classified  like  other  construction  materials. 
The  .\meiican  Society  for  Testing  Materials  appointed 
a  committee  in  1!»12  to  jirepare  specifications  for  metiiods 
<>(  testing  drain  tile.  lis  work  is  not  yet  completed, 
although  several  tentative  reports  have  been  made. 

Seomkn-t  Blocks  kok  Dkains 

There  is  a  limit  to  the  size  of  clay  or  cement  pipe  that 
can  be  built  in  a  factory,  transj)orled  and  laid  in  a  trench. 
Apparently  we  were  near  the  limit  of  the  size  of  conduit 
for  drainage  work,  when  the  segment  block  appeared.  It 
was  readily  made,  easily  transported  and  laid;  and  the 
claim  was  made  that  it  had  the  strength  to  carry  the 
required  loads.  It  is  rapidly  coming  into  general  use 
throughout  the  Middk'  A\'est  for  sewer  work  and  is  the 
coming  material  for  diainage  work  for  conduits  above 
.'SO  in.  in  diameter. 

While  the  form  of  the  first  l^locks  was  patented,  other 
forms  are  coming  on  the  market.  The  cement  men  will 
probably  furnish  a  similar  block,  and  the  competition  will 
be  sufficient  to  prevent  a  monopoly  of  any  one  patent. 

It  has  been  common  practice  to  decide  on  the  location 
of  a  ditch,  determine  its  bottom  width,  give  it  1 :  1  slopes 
and  proceed  to  construct.  In  many  instances  the  area  of 
the  watershed  has  been  entirely  neglected.  Xo  consid- 
eration has  been  given  to  the  effect  of  this  construction 
on  the  stream  or  channel  into  Mhich  it  discharges  and 
no  provision  made  for  change  of  grade  in  the  channel 
or  for  the  inlet  of  surface  water  from  either  side.  Eoad 
ditches  whose  bottom  elevation  is  3  or  4  ft.  above  that 
of  the  main  channel  are  left  just  as  the  dredge  finds  them. 
Breaks  are  made  in  the  spoil  banks,  through  which  dead 
furrows  and  open  channels  lead.  If  no  break  is  made, 
water  piles  uf)  behind  the  spoil  bank  and  works  its  way 
to  the  nearest  road  ditch  and  then  comes  into  the  main 
channel  with  a  rush,  carrying  dirt  and  debris. 

In  many  cases  a  ditch  would  be  run  practically  level; 
then  the  grade  would  change  to  1%  and  then  again  to 
0.1%.  The  changes  were  made  for  economy  in  construc- 
tion, to  prevent  deep  cutting  and  still  hold  to  a  required 
depth.  There  was  a  time  when  irrigation  ditches  were 
constructed  along  the  same  lines,  but  it  has  been  foimd 
economical  where  there  is  a  rapid  change  of  grade  to  make 
the  change  short  and  to  place  at  that  point  a  drop,  or 
permanent  structure  for  lowering  the  water.  There  are 
many  localities  on  drainage  districts  where  the  change  of 
grade  could  be  made  more  economically  by  a  permanent 
drop  than  by  alternately  changing  from  flat  to  high  grades. 
It  has  been  found  economical  to  line  irrigation  chan- 
nels around  sharp  curves  or  through  soil  that  erodes  easily, 
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and  tliis  praclicc  uill  apply  alsd  to  drainage  channels. 
Stocd  i)iling  and  ((iiurctc  walls  arc  being  used  in  le\'ecs 
and  irrigation  ditches,  and  the  time  is  rapidly  coming 
when  thoy  will  he  used  in  drainage  work. 

Fall^ires  Sim  ®i  6)=F^o  Conacifete 

Failures,  or  breaks,  in  a  (l-l't.  concrete  main  sewer  have 
caused  troul)lo  at  Cairo,  111.  One  of  the  most  serious 
of  these  failures  occurred  in  December,  1915.  The  Com- 
niercial  Ave.  sewer  leads  to  a  pumping  station  where,  at 
periods  of  high  water  in  the  river,  the  sewage  is  raised 
and  discharged.     The  heavy  pumping  results  in  an  ex- 


Sl.,  after  which  pumping  was  resumed  to  relieve  the  sew- 
ers in  other  parts  of  tiie  city.  This  Ijreak  was  in  the 
largest  section  of  the  main  concrete  sewer  and  only  1,000 
ft.  from  the  main-.sewer  outlet  and  pumping  station  at 
loth  and  Ohio  St.,  near  the  river. 

The  bulkheads  consisted  of  expanding  circles  placed 
across  the  sewer  and  wedged  tight.  The  side  next  to  the 
break  was  sheathed  with  2-in.  plank  and  covered  with 
two  courses  of  canvas,  after  which  sacks  of  manure  were 
placed  against  the  bulkhead  to  the  full  height  of  the 
sewer,  backecf  up  by  sacks  of  dirt.  This  formed  an  ef- 
fective stop.  The  bulkheads  were  placed  so  that  the 
pumping  station  at  10th  St.  could  handle  the  flow  from 
all  sewers  south  of  the  'break,  while  the  other  parts  of 
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Original  Sec+ion 
withoij+  Reinforcement 


Rein-forced   Section  for  Reconstruction  of 
Failures  in  Non -Reinforced  Portions 


Original  Section  with  Reinforcement 

SECTIONS  OF  6-FT.  MAIN  SEWER  AT  CAIRO,   ILL.,   PARTS  OP  M^HIC^H  FAILED 
Failures  occurred   in   the  section   witliout   reinforcement 


tcrnal  pressure  on  the  sewer  (with  suction  at  any  cracks). 
All  the  failures  have  been  in  parts  of  the  .sewer  built 
without  steel  reinforcement.  As  a  result  of  this  experi- 
ence all  the  newer  and  the  repaired  parts  of  this  main 
sewer  are  of  reinforced  concrete.  The  original  sections 
and  the  section  used  in  reconstruction  are  shown  in  the 
accompanying  drawing.  The  information  was  furnished 
by  George  F.  Dewey,  city  engineer. 

While  other  parts  of  the  sewer  were  still  under  cou- 
stniction,  two  breaks  occurred  in  Commercial  Ave.  in 
1909—150  ft.  at  14th  St.  and  100  ft.  at  15th  St.  They 
were  repaired  by  the  contractor,  using  the  original  sec- 
tion. Two  breaks  occurred  in  March  and  April,  1912 — 
250  ft.  at  14th  St.  and  175  ft.  at  13th  St.  These  were 
rebuilt  by  the  city,  using  reinforced  concrete;  and  the 
eost  (less  the  reinforcement)  was  recovered  from  the  con- 
tractor, as  his  guarantee  did  not  expire  until  August, 
1912. 

In  the  spring  of  I!)!.")  an  examination  sliowc^d  that  for 
45  ft.  south  of  file  l:ith  St.  I)reak  of  1912  the  plain  con- 
crete sewer  was  shattereil  all  over,  l)ut  still  holding  in 
place.  E.xcavation  was  starte(l,  in  the  expectation  that 
by  July  the  river  would  he  low  enough  to  permit  the 
completion  of  the  work,  but  the  river  reached  a  working 
stage  for  only  three  weeks  during  the  remainder  of  I  lie 
year.  Pumping  w-as  done  repeatedly,  the  water  passing 
through  the  defective  ])art  of  the  sewer. 

On  Dec,  24,  while  pum])ing  was  in  progress  owing  to 
the  heavy  rise  in  the  rivers,  this  part  of  the  sewer  col- 
lapsed (between  12th  and  \'M\\  St,);  and  considerable 
earth  caved  in  before  the  damaged  part  could  he  shut 
off  by  bulkheads.     They  were  i)laced  at    11th   and    l;!th 


the  city  were  handled  ])y  the  2Stii  and  :?8th  St.  pumping 
])lants. 

The  flow  line  of  the  sewer  at  the  l)reak  was  19  ft.  below 
(he  surface  of  the  paved  street;  bottom  of  concrete,  8 
in.  lower.  The  fracture,  while  originally  45  ft.  long,  has 
extended  to  aliout  125  ft.  The  effect  of  the  settlement 
of  the  material  immediately  around  the  sewer  is  shown 
at  the  surface  for  a  distance  of  25  ft.  east  of  the  sewer 
line  and  35  ft.  on  the  west  side.  Loose  earth  and  sacks 
of  earth  were  ])laced  in  the  cavity  to  offset  the  tendency 
of  material  to  slough  in  from  the  sides,  so  as  not  to  en- 
danger the  foundation  of  a  building  on  the  west  side  of 
the  street. 

The  unreinforced  part  was  luiilt  in  40-ft.  .sections. 
The  base  was  poured  tirst,  u])  to  line  AA.  Then  the 
invert  form  was  set  on  this;  and  the  sides  were  poured 
up  to  BB,  after  which  the  arch  was  poured.  Each  sec- 
tion took  its  initial  set  before  the  next  w-as  applied. 
There  were  no  dowels  or  reinforcing  to  connect  these 
])ar(s  or  to  connect  the  10-ft.  lengths.  The  flow  line  is 
IS  to  191/2  ft,  below  the  street.  A  clay  stratum  extends 
down  to  the  springing,  below  which  is  coarse  and  tine 
sand   oidy,  with  some  quicksand. 

^Ir.  Dewey  states  (hat  there  would  have  been  no  dilli- 
cultv  in  handling  the  water,  but  (hat  there  was  4.2  in. 
of  rainfall  in  hS  hr.,  besides  other  lighter  falls  and  the 
.seepage  water,  in  additiim,  there  were  5,000,000  gal. 
))umped  for  the  water  com])any  and  2,500,000  gal,  pum])ed 
by  the  traction  company  from  the  Ohio  l{i\er  for  con- 
densing ])urposes,  this  water  going  back  to  the  sewers. 
Fortunately,  the  low  areas  were  able  to  hold  this  excessive 
rainfall,  and  oidy  a  few  basements  were  flooded. 
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Military  R.eadin{(  Course 

CivilianA  En&i^is^eers 

On  iiccdunl  (if  llic  \viil('s|ii'fMil  iiilcrcst  in  the  lectures 
on  inilitarv  I'lifiini'iTinii  now  lu^in^  delivered  at  New  York 
City  under  the  iiiispiees  of  the  niitional  enffineering 
societies  iind  lieciuise  of  tlu'  desire  ol'  many  eiiffineers 
lliroujihout  the  country  to  inl'orin  tlu'Uiselves  on  military 
art  and  science,  the  short  reading  list  appended  t<i  iiii 
editorial  note  in  KiKjineeriiKj  News  of  March  !),  l!il(>, 
p.  -17;{,  is  here  followed  by  a  list  of  sufficient  length  to 
meet  tlie  wants  of  the  most  zealous  eivilian  advocate  of 
prejjai'edness. 

The  brief  list  already  given  was  largely  based  on  one 
prepared  by  the  Chief  of  Engineers,  United  States  Aniiy, 
in  response  to  frequent  requests.  The  few  books  men- 
tioned in  that  list  will  afford  a  eonvenient  start  in  the 
more  extensive  reading  course  recommended  by  the  Chief 
of  Engineers. 

He  states  that  these  references  have  been  selected,  first, 
with  a  view  to  giving  to  engineers  a  general  survey  of  the 
art  of  war — an  understanding  of  which  is  essential  to  the 
application  of  engineering  knowledge  to  military  pur- 
poses— and  second,  to  set  forth  the  M'ays  in  which  engi- 
neering is  applied.  Military  art  and  engineering  are  pro- 
gressive, and  a  considerable  part  of  the  latest  information 
is  available  only  in  the  army  service  journals.  This  is 
Itarticularly  true  of  technical  details  of  seacoast  defense, 
field  artillery,  military  aviation  and  their  influence  on 
military  engineering.  It  is  believed,  however,  that  the 
fundamentals  of  each  subject  are  well  covered  by  the 
references  given  in  this  list.  The  books  marked  with  an 
asterisk  are  those  already  mentioned  as  the  first  to  be 
read. 

ON   MILITARY    POLICY,    CONDUCT   OF   WAR   AND    HLSTORY' 
Group   1 

\.  Official  BuUetin.  Vol.  I,  No.  2 — Office  of  the  Chief  of  Staff, 
Washington,  D.  C.  (Especially  pp.  21-39.)  Army  War  College. 
Wa.shington,  D.  C, ;  free.  (An  official  outline  of  the  theory 
under  ■which  our  forces  are  to  be  organized  and  administered.) 

2.  Military  Policy  of  the  United  States — Upton.  Superin- 
tendent of  Documents,  Government  Printing  Office,  Washing- 
ton, D.  C. ;  paper,  .50c.;  cloth.  6.5c.  (A  most  valuable  and  com- 
prehensive review  of  this  subject. 

*3.  Field  Service  Regulations,  1914 — Superintendent  of  Doc- 
uments; 60c.  (A  condensed  official  statement  of  principles, 
methods   and   details   of   military   operations.) 

*4.  Elements  of  Strategy — Fiebeger.  United  States  Military 
Academy;  Book  Department,  Army  Service  Schools,  Fort  Leav- 
enworth, Kan.;  75c.  (A  short  outline,  with  historical  illus- 
trations.) 

Group  2 

5.  Conduct  of  War — Von  der  Goltz;  translated  by  J.  Dick- 
man.  Hudson  PubPishing  Co.,  Kansas  City,  Mo.  Book  Depart- 
ment, Army  Service  Schools,  Fort  Leavenworth,  Kan.;  $1.70. 
(The  standard  work  on  this  subject,  covering  generally  the 
same  ground  as  4,  but  more  abstractly  and  elaborately.) 

6.  On  War — Clausewitz;  translated  by  J.  J.  Graham;  3  vols. 
K.  Paul.  Trench,  Trubner  &  Co.,  1908.  Book  Department.  Army 
Service  Schools,  Fort  Leavenworth,  Kan.;  $6.60.  (The  greatest 
classic  on  the  subject;  a  complete  analysis  of  the  phenomenon 
of  war  and  profound  discussion  of  the  mechanism  thereof. 
Written  early  in  the  nineteenth  century,  it  is  still  the  foun- 
dation of  modern  military  theory.) 

7.  American  Campaigns — M.  F.  Steele;  2  vols.  Byron  S. 
Adams  Publishing  Co.,  Washington.  D.  C.  Book  Department, 
Army  Service  Schools,  Fort  Leavenworth,  Kan.;  $4. .50.  (In 
addition  to  careful  historical  surveys  of  all  the  campaigns 
from  the  Colonial  Wars  to  the  Spanish-American  War,  these 
lectures  give  extensive  and  valuable  comments  as  to  the  mili- 
tary principles.) 

8.  A  Study  of  Attacks  on  Fortified  Harbors — Rodgers. 
Proceedings  Nos.  Ill,  112  and  113,  United  States  Naval  Insti- 
tute, Annapolis,  Md. 


n.  LfHHons  of  thf  Win-  with  Spain — Mahan.  I,lttle,  Brown 
€<•  Co.,  Hosliin.  .Mas.y  liooU  I  )c|i.ut  iiicnt.  Annv  Service  HchoolH. 
I''()rl  Li  avciiw  Ol  111,  Kan.;  V--  (Of  .special  Importance,  a.s  Hhow- 
Ing  the  true  relaHoii  Ixtween  our  coiiHt  defense  and  our  navy.) 

10.  Keport.s  of  Military  ObHervers  on  the  ItunHo-.)ai)aneMe 
War.  Part  III — .1.  K.  Kuhn.  Superintendent  of  DocumenlH, 
WuHhlngtiin,  I).  C. ;  (iOc.  (In  addition  to  an  account  of  opera- 
tloiiH,  this  report  contains  valuable  liiforiiiation  a.s  to  fortlHcii- 
lioii    and    sle^e    work,    ornanizal  Ion    and    e(|iilpmenl.) 

II  Ornanlzatloii  and  Oiieiiilion  of  tlie  Llne.s  of  Communi- 
cations in  War — Furse.  1X94.  William  Clowes  &  SonM,  Ltd., 
London.  (An  old  but  comprehensive  survey  of  this  Bubjecl, 
with  much   historical   Information.) 

ON   I'KRMANICNT  FCjRTIFICATKJNS 
Group   1 

12.  Report  of  National  Coast  Defense  (Taft)  Board,  1906— 
Army  War  College.  Washington.  D.  C. ;  free.  (The  official 
project  for  haibor  defenses  of  the  United  States.  On  account 
of  inogressive  obsolescence  of  seacoast  defenses  this  project 
has  been  or  is  being  inodided,  but  still  sets  forth  clearly  the 
fundamentals  of  its  subject.) 

CJroup  2 

13.  Lectures  on  Seacoast  Defense — Winslow.  United  States 
Engineer  School,  Washington  Barracks,  IJ.  C;  .50c.  (Much  of 
these  lectures  relates  to  technical  details,  and  a  considerable 
part  is  now  obsolete.) 

14.  Permanent  Fortifications — -Fiebeger,  1900.  United  States 
Military  Academy,  West  Point,  N.  Y.  Hook  Department,  Army 
Service  Schools,  Fort  Leavenworth.  Kan.;  $1.  (While  rather 
old,  this  work  gives  a  simple  presentation  of  the  fundamentais 
on  its  subject,  including  a  historical  outline.  A  revised  edi- 
tion  will   soon   be    published.) 

15.  Fortilication — C.  S.  Clarke.  Dutton  &  Co.,  New  York. 
Hook  Department,  Army  Service  Schools,  Fort  Leavenworth, 
Kan.;  $4.50.     (A  treatise  on  the  same  lines  as  14.) 

16.  Principles  of  Land  Defense — Thuillier,  1902.  Longmans. 
Green  &  Co.  Book  Department,  Army  Service  Schools.  Leav- 
enworth, Kan.;  $3.83.  (A  very  valuable  work,  covering  the 
principles  of   both   field   and   permanent   fortification.) 

ON   ORGANIZATION.   EQUIPMENT   AND   DUTIES   OF 
ENGINEER   TROOPS 
Group  1 
•17.   Field   Service   Regulations.   1914.      (See   3.) 

18.  Tables  of  Organization.  1914 — United  States  Army.  Su- 
perintendent of  Documents,  Washington,  D.  C. ;  25c.  (These 
tables  represent — subject  to  modification  and  within  the  limits 
of  existing  law — the  approved  policy  of  the  War  Department 
with  regard  to  organization.) 

19.  Official  BuUetin.  Office  of  Chief  of  Staff,  United  States 
Army;  Vol.  I,  No.  4  (Appendix  4),  Use  of  Engineer  Troops — 
Army  War  College,  Washington,  D.  C;  free.  (An  official 
statement  of  the  principles  which  should  govern  in  the  use  of 
engineers,  with  practical   suggestions.) 

20.  Duties  of  Engineer  Troops  in  a  General  Engagement  of 
a  Mixed  Force — Burgess.  United  States  Engineer  School, 
Washington  Barracks,  D.  C. ;  25c.  (Obsolete  in  some  respects, 
particularly  organization.  l)ut  excellent   in   general  scope.) 

21.  General  Orders  No.  6 — War  Department,  1915.  Adju- 
tant General,  United  States  Army,  Washington,  D.  C;  free. 
(Prescribes  the  training  of  engineer  troops.) 

Group  2 
*22.  Studies  in  Minor  Tactics — Army  Service  Schools,  1915. 
Book    Department,    Fort   Leavenworth,    Kan.;    50c.      (The    prin- 
ciples  of   minor   tactics   are   set   forth   by   solution   of  a   series 
of   problems.) 

23.  Technique  of  Modern  Tactics — Bond  &  McDonough, 
1914.  Banta  Publishing  Co..  Menasha.  Wis.  Book  Department, 
Army  Service  Schools,  Fort  Leavenworth,  Kan.;  $2.55.  (This 
work  covers,  in  a  very  specific  way,  the  principles  of  tactics 
for  all  arms,  a  general  knowledge  of  which  is  essential  for 
engineers.) 

24.  Operation  Orders — Von  Kiesling;  translation.  Book 
Department,  Army  Service  Schools,  Fort  Leavenworth.  Kan.; 
50c.  (A  lucid  exposition,  by  use  of  assumed  cases,  of  the 
operation  of  highly  trained  troops  of  all  arms  in  various 
phases  of  battle.) 

25.  Engineer  LTnit  Accountability  Manual — Superintendent 
of  Documents.  Government  Printing  Office.  Washington,  D.  C; 
5c.  (Official  lists  of  standard  equipment  supplied  to  engineer 
battalions  and  companies.) 

26.  Organization  of  the  Bridge  Equipage  of  the  United 
States  Army,  1915.  (Revised  edition  just  going  to  press.) 
(Includes  description  of  equipage  and  regulations  for  pontoon 
drill.) 

27.  Officers'  Manual — Moss.  Banta  Publishing  Co.,  Menasha, 
Wis.  Book  Department.  Army  Service  Schools.  Fort  Leaven- 
worth, Kan.;  $2.50.  (Treats  of  routine  duties  of  officers,  cus- 
toms  of   the   service,   army   organization,   etc.) 

28.  Manual  for  Courts  Martial — Superintendent  of  Doctl- 
ments,   Government   Printing  Office,   Washington,   D.   C;   50c. 

ON  FIELD  ENGINEERING 
(Military  field  engineering  at  the  front  differs  from  ordi- 
nary engineering  work  in  the  field  in  being  generally  simpler, 
of  a  rough-and-ready  character  and  especially  because  of  the 
limited  equipment  which  can  be  taken  along  with  the  advance 
of  an  army  and  because  of  the  necessity  of  working  in  strict 
subordination  to  the  military  situation.  In  the  rear  of  the 
army,   on   the   contrary,    conditions   are    very   similar   to   those 
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iroverning  ordinary  engineering  operations,  and  civilian  or- 
Kanlzatlon  is  suitable,  subject  to  directions  by  the  higher 
military  staff.  Little  attempt  is  made  in  works  on  military 
field  engineering  to  treat  of  general   engineering   methods.) 

29.  Field  Fortification — Flebeger.  1913.  .J.  Wiley  &  Sons, 
New  York.  Book  Dejuirtment,  Army  Service  Schools,  Fort 
Leavenworth,  Kan.;  .$1.90.  (In  addition  to  technical  details 
this  work  gives  valuable  historical  illustrations  of  the  prin- 
ciples of  this   subject.) 

30.  Field  Entrenchments,  Spade  Work  for  Riflemen- — John 
Murray.  London.  Hook  Department,  Army  Service  .Schools, 
Fort  Leavenwortli,  Kan.;  40c.  (A  very  uptodate  little  woik, 
especially  on   details.) 

•31.  Notes  on  Field  Fortifications — Army  Field  Engineer 
School.  Book  Department.  Army  Service  Schools,  Fort  Leav- 
enworth.  Kan.;   30c. 

•32.  Engineer  Field  Manual — Professional  Paper  No.  29, 
Corps  of  ICngineers,  I'nited  .States  Army;  3d  edition.  1909. 
Superintendent  of  Documents,  Washington.  D.  C;  $1.  (A  very 
complete  ollUial  pocketbook  for  engineer  officers  in  the  field. 
Part  I,  Recoiinoissance;  Part  II,  Bridges;  Part  III,  Uoads;  Part 
IV,  Railroads;  Part  V,  Field  Fortification;  Part  VI.  Animal 
Transportation.  A  new  revision  of  the  manual  is  contem- 
plated, but  will  not  be  ready  within  a  year.  The  portion  of 
the  manual  relating  to  field  fortification,  being  somewhat 
obsolete,  should  be  considered  in  connection  with  either  30 
or  31.  The  portion  relating  to  lailroads  is  largely  superseded 
by  35.) 

33.  Notes  on  Bridges  and  Bridging — Spalding.  Book  De- 
partment, Army  Service  Schools,  Fort  Leavenworth,  Kan.  (A 
small  pamphlet  on   military  bridging.) 

•34.  Military  Topography  for  Mobile  Forces- — .Sherrill.  2d 
edition.  Banta  Publishing  Co..  Menasha,  Wis.,  1911.  Book 
Department,  Army  Service  Schools,  Fort  Leavenworth,  Kan.; 
t2.25.  (Besides  matter  given  in  ordinaiy  textbooks  on  survey- 
ing, this  work  gives  In  detail  the  special  methods  of  sketch- 
ing developed  In  the  army  for  rapid  military  mapping.) 

•3.').  Military  Railroads — Connor;  Piofessional  Paper  No.  32, 
Corps  of  Engineers,  I'nited  States  Army.  Superintendent  of 
Documents.  Washington,  D.  C. ;  ■'iOc.  (Intended  to  cover  gen- 
eral administration  of  existing  railroads  for  military  purposes 
and  the  handling  of  railroads  by  military  personnel  in  the 
advanced  sections  where  railroads  cannot  be  operated  by  their 
regular  civilian  organizations  or  where  new  railroads  are  re- 
quired in  the  immediate  vicinity  of  the  army.  Revised  edition 
soon  to  appear.) 

36.  Notes  on  Military  Explosives — Weaver.  J.  Wiley  & 
Sons,  New  York,  1912.  Book  Department,  Army  Service 
Schools,  Fort  Leavenworth,  Kan.;  $2.20.  (Elementary  notes 
on  this  subject  will  be  found  in  the  Engineer  Field  Manual 
and  other  references  cited.     This  work  is  more  elaborate.) 

MISCELLANEOUS  WORKS 

37.  Regulations  for  the  Army  of  the  United  States — Super- 
intendent of  Documents,  Washington,  D.  C;   r>Oc. 

38.  The  Volunteer  Law,  approved  Apr.  2.5,  1914;  Bulletin 
No.  17,  War  Department,  1914 — Adjutant  General,  United 
States  Army,  Washington,  D.  C;   free. 

39.  General  Orders  No.  54,  War  Department,  1914 — Adju- 
tant General,  United  States  Army,  Washington,  D.  C. ;  free. 
(Covers  examination  of  candidates  for  commissions  as  officers 
of  volunteers.) 

40.  (general  Orders  No.  50,  War  Department.  1915 — Adju- 
tant General,  United  States  Army,  Washington,  D.  C. ;  free. 
(Amends  General  Orders  54,  1914,  as  to  examination  of  candi- 
dates for  commissions  in   volunteer   engineers.) 

41.  Treatise  on  Military  Law — Davis.  .1.  Wiley  &  Sons,  New 
York.  Book  Department,  Army  Service  Schools,  Fort  Leaven- 
worth, Kan.;   $5.30. 

42.  Elements  of  Military  Hygiene — Ashburne.  New  edition. 
Houghton.  Mifflin  &  Co.,  Boston,  1915.  Book  Department, 
Army  Service  Schools,  Fort  Leavenworth,  Kan.;  $1.30. 

ARMY  SERVICE  PERIODICALS 

43.  Professional  Memoirs,  Corps  of  Engineers,  United  States 
Army,  and  Engineer  Department  at  Large — Bimonthly  (for- 
merly quarterly).  Engineer  Press,  Washington  Barracks, 
D.  C;   per  year,   $3. 

44.  The  Royal  Engineers'  Journal — Royal  Engineers'  Insti- 
tute. Chatham,  England;  monthly;  per  year,  $4.  (American 
agents,  E.  Steiger  &  Co.,  49  Murray  St.,  New  York.) 

45.  Journal  of  the  Military  Service  Institution — Bimonthly. 
The  Institution,  Governors  Island,  New  York;  per  year,  $3. 

46.  Journal  of  the  United  States  Artillery — Bimonthlv. 
Coast  Artillery  School  Press,  Fort  Monroe,  Va.;  per  year.  $2.75. 

47.  Journal  of  the  United  States  Cavalry  Association — The 
Association,   Fort  Leavenworth,   Kan.;   per  year,   $2.50. 

48.  Inf;  <  y  Journal — United  States  Infantry  Association, 
Union  Truhi   I'.uilding,  Washington,   D.  C. ;   per  year,   $3. 

49.  Field  Artillery  Journal — United  States  Field  Artillery 
Association,  601  Star  Building.  Washington.  D.  C. ;  per  year,  $3. 

•50.  Infantry  Drill  Regulations — Superintendent  of  Docu- 
ments, Government    Printing   Office,    Washington,    D.   C. ;    60c. 

•51.  The  Service  of  Coast  Artillery — Hines  and  Ward. 
Goodenough  &  Woglam  Co.,  122  Nassau  St.,  New  York  City; 
$3.50. 


With  Tt'oard  to  scroen.<  the  Germans  (li,-;tinguish  hotween 
different  types  hy  the  wtjrds  reclien  (rakes  or  raeks), 
sieben  (sieves),  seijaratorscheiben  (perforated  plates), 
abfiscligitter  (band  of  links  for  raising  floating  material 
from  the  sewage),  etc.,  which  usually  suggest  the  form 
or  function  of  the  article.  In  English  the  screens  are 
usually  cla.ssified  indiscriminately  as  coarse  or  fine. 

The  writer  favors  the  single  term  screenings  for  the 
product  of  such  devices  (certainly  not  rackings  or 
gratings),  as  this  product  does  not  differ  with  the  type 
of  screen  so  much  as  with  the  character  of  the  .sewage; 
hut  regarding  screens  themselves,  there  should  be  some 
authorized  terms  to  distinguish  the  several  types,  as 
has  been  referred  to  by  Mr.  (Jregory. 

There  is  a  similar  difference  in  the  terms  .settling 
tank  and  .sedimentation  basin ;  dosing  tank  and  dosing 
chamber;  disinfection  and  sterilization;  sand  catcher, 
grit  chamber  and  detritus  tank ;  purification,  treatment 
and  disposal,  etc.,  from  which  one  might  infer  a  difference 
in  nieaiiing  or  function,  when  none  was  intended. 

As  to  the  term  Emscher  tank  (Emscherbrunnen) ,  that 
has  been  the  term  in  general  use  in  Germany  and  was 
at  first  the  one  in  common  use  here,  although  within 
the  past  few  years  this  type  of  tank  has  in  America  been 
more  frequently  called  after  the  inventor — Dr.  Imhoff. 

The  suggestion  to  standardize  such  terms  as  tho.se 
mentioned  is  a  good  one  and  might  well  be  taken  up 
by  the  Sanitary  Engineering  Section  of  the  American 
I'ublic  Health  Association  and  the  Sanitary  Section  of 
the  Bo.ston  Society  of  Civil  Engineers — jointly,  if  pos- 
sible— together  with  other  terms  connected  with  sanitary 
engineering,  as  suggested  in  the  article  referred  to. 

Kenneth  Allen, 
Engineer  of  Sewage  Dispo.sal,  Board  of  p]stimate. 

Municipal  Building,  New  York  City,  Feb.  18,  1916. 
i*! 

TattHes  fos^p  sximcdl  Siradl©3s©§  (0>f» 


Sir — The  "Need  of  Standard  Terms  in  Sewage-Disposal 
\\ork,"  brought  out  by  John  H.  Gregory  in  your  issue 
I'l  Feb.  17,  is  a  matter  of  interest  to  many  sanitary 
engineers.  When  one  man  speaks  of  a  rack  and  another 
speaks  of  the  same  device  as  a  screen  it  is  confusing  to 
the  layman,  if  not  to  the  engineer. 


Sir — The  writer,  likt'  other  engineers,  has  had  difficulty 
in  locating  articles  in  completed  volumes  of  engineering 
periodicals  with  the  aid  of  the  usual  index.  This  is  par- 
ticularly true  of  articles  that  have  been  read  at  the  time 
of  publication,  some  particular  feature  of  which,  rather 
than  the  title,  has  left  a  lasting  impression  on  the  reader's 
mind.  Later,  when  endeavoring  to  locate  the  article,  one 
naturally  searches  in  the  part  of  the  index  where  that 
feature  would  properly  be  listed,  but  too  often  without 
success. 

As  an  example:  If  in  an  article  descriptive  of  a  new 
railroad  line  various  types  of  structures  were  illu.strated 
and  described  and  then  indexed  under  the  very  general 
heading  "The  Fruitvalc  Extension  of  the  A.  B.  C.  By.." 
Ilie  chance  of  finding  them  Avould  depend  entirely  upon 
the  reader's  memory.  The  more  important  technical 
journals  have  long  since  realized  this  fact  and  index 
articles  under  various  headings,  but  improvements  are 
still  possil)Ie. 

The  great  multitudes  of  journals  with  a  comparati\ely 
small  circulation  pay  very  little  attention  to  indexing, 
most  of  them  being  content  to  give  simply  an  alphabetical 
title  index  of  articles.  This  practice  leaves  the  bound  vol- 
umes  of  such  jjapers  practically  useless,  and  as  a  result 
vi'iy  few  engineers  go  to  the  expense  of  having  them 
bound.     The  vahie  of  a  lechnical  journal,  is  measured  by 
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tlic  cotiiplt'li'iu'ss  of  i(s  volimii'  imli-x.  If  n  vipjimu'  is  nn( 
wtirdiy  ol'  a  pxxl  index,  it  icrtiiiniy  is  iml   uoilli  li;i\inL;, 

Accfi)tin<,'  the  Tact  tliat  soiiu'  cililors  will  iurt  |in'|i:iir 
{.'(10(1  iiulcxcs  on  account  of  tiic  iaiior  involved,  a  |Mrli.il 
solution  can  i)o  ohtaincd  hy  tiic  carcrul  selection  nC  tillis 
for  articles.  'I'liis  means  that  scnsalional  iie\vs|ia|icr 
lieadlines  are  out  of  iilace  in  a  In  lumal  juuiiial  and 
that  the  title  shoidd  inii\e\  the  main  key-woi'ds  of  the 
article,  such  as  the  nami'.  ty|>e  and  loialiun  of  Ihe  work 
descrihed.  A  title  such  as  "The  World's  Loiif^'est  Anil 
Sjian"  may  he  very  attractive  at  the  lime  of  puhlicatioii ; 
liid  liv<'  years  hnirc,  when  the  strui'tnre  no  l(in;;er  ranks 
as  such,  ihis  title  in  an  index  is  cntii'cly  ndsleadinj,', 
since  d  iiiav  call  lo  nnnd  an  cnlii-cly  ilill'crent  structure, 
whereas  had  tiie  name  of  the  sti'ucture  been  included  in 
the  title,  no  such  misiuiderstandiuif  would  arise.  If, 
however,  editors  wish  to  us(>  titles  ami  headlines  lo  at- 
tract the  reader  much  in  Ihe  same  manner  as  ncwsitaper 
lieadlines,  the  sul)ject  sliotdd  he  pi-opci'ly  imle.xed  and 
cross-indexed  in  the  volume  index,  to  preserve  its  rei'er- 
enee  value. 

In  order  that  a  reader  may  readily  find  tlie  subject  he 
is  searching  I'ur,  it  .seems  reasonable  that  the  various 
subjects  should  be  indexed  under  the  main  classification 
heading  or  idea,  which  in  turn  is  divided  into  the  vari- 
ous subclasses  or  ideas.  For  example,  instead  of  merely 
listing  dcscri])tions  of  various  buildings  under  the  heading 
"Buildings,"  they  should  be  listed  under  materials  and 
again  under  typo,  such  as  flat  slal),  beam  and  girder,  etc. 
(this  for  concrete  buildings). 

The  writer  has  never  seen  an  index  quite  as  elaborate 
in  outline  as  the  one  here  suggested;  but  since  the  tech- 
lucal  journals  claim  to  have  as  one  of  their  aims  the 
furnishing  of  aid  to  the  engineer  in  solving  his  problems, 
it  would  not  seem  out  of  place  for  them  to  index  their 
volumes  with  more  exactness  than  is  now  the  rule. 

What  has  been  said  regarding  indexes  for  technical 
magazines  applies  with  equal  force  to  engineering  books, 
a  great  many  of  which  are  poorly  indexed.  Some  excel- 
lent works  are  marred,  their  usefulness  hampered  and 
the  sales  materially  reduced  by  an  insufficient  and  poorly 
arranged  index.  Albert  M.  Wolf. 

Chicago,  III,  Feb.  27,  191G. 


?  c  ®  iffi  dl  °  IHI  sxim  dl 


Esspo^rS  ID)©s^E©5r  Sim 

Sir — In  Enyiiweriiig  News  for  Feb.  17  there  appeared 
an  article  entitled  "Expert  Dealer  in  Second-Hand  En- 
gineering Books."  By  those  in  clrarge  of  technical  de- 
partments of  public  libraries  and  of  engineering  books 
in  large  offices  the  outcome  of  the  suggestion  that  some 
engineer  enter  this  field  will  be  watched  with  interest. 

In  public  libraries  I  doubt  if  there  would  be  a  great 
field  for  the  proposed  idea.  Such  volumes  as  would  be 
offered  for  sale  would,  by  virtue  of  the  fact  that  they 
are  of  no  more  use  to  the  library,  seem  to  be  of  no  value 
to  the  engineer.  I  have  today  in  storage  stacks  over 
400  books  that  are  either  superseded  by  later  editions 
or  that  have  outlived  their  usefulness.  However,  among 
the  books  offered  to  the  market  from  a  public  library 
there  might  be  volumes  of  peculiar  interest  to  some 
engineers. 

While  I  say  that  books  of  the  kind  just  named  are 
practically  the  only  ones  offering  themselves  for  a  second- 


hand market,  liicrc  are  at  times  "overflow"  books  dii- 
plicalc  ((ipics  bought  to  supply  a  demand  for  more  than 
niir  (iipy  of  the  ))ul)lication,  but  no  longer  needed.  Thc^c 
l)ooks  are  deadwood.  The  liiirariaii  would  welcome  a 
possible  market  for  llicm. 

The  held  for  back  nund)crs  of  technical  periodicals 
might  piiAc  fertile  ground  for  an  engineer  to  work  in. 
\\hc'rc  Ihe  Intcriialional  Magax-iiU!  Co.  and  I'xiston  liook 
Co.  arc  not    fell. 

In  this  city  I  hope  to  index  the  people  who  snhsi  iiIm' 
to  engineering  periodicals  that  we  do  not  take  or  that 
the  university  library  lacks  and  note  who  are  willing 
either  to  lend  copies  of  their  periodicals  to  brother  en- 
gineers unable  to  get  them  or,  if  jiossihle,  to  have  those 
who  subscribe  to  the  magazines  found  in  the  canvass  de- 
posit odd  copies,  or  cojiies  that  they  wish  no  longer,  in 
this  library. 

In  short,  if  the  scheme  works  out,  the  library  aini> 
to  serse  as  a  "Where  to  Look  Hureau"  for  technical 
periodicals  in  the  city  and  a  clearing  house  for  such,  if 
possible.  Kenneth  C.  Walkei{, 

Head  Department  of  Technology, 

Free  Public  Library. 

New  Haven,  Conn..  Feb.  19,  1!)Ui. 
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Reviewed  by  H.  B.  Muckleston* 

IRRIGATION  PRACTICE  AND  ENGINEERING:  Vol.  I.  Use  of 
Irrigation  Water  and  Irrigation  Practice;  Vol.  II,  Con- 
veyance of  Water;  Vol.  Ill,  Irrigation  Structures  and 
Distribution  System — By  B.  A.  Etcheverry,  Head  of  thi 
Department  of  Irrigation,  University  of  California.  .Vew 
York:  McCJraw-Hill  Booit  Co.  Cloth;  6x9  in.;  pp.  xiii  - 
213;  xviii  -f  3G4  and  xv  +  438;  77,  82  and  186  illustrations. 
$2,  $3.50  and  $4  net. 

The  author  states  in  his  preface  that  this  work  is 
intended  to  fill  the  needs  of  teachers  and  students  in 
lechnical  colleges  and  to  serve  as  a  work  of  reference  for 
engineers  and  managers  of  irrigation  projects.  It  is  in 
three  volumes,  of  which  the  first  deals  entirely  with  the 
use  of  water  on  the  irrigated  farm  and  the  other  two  with 
the  design  and  construction  of  the  system  that  deliver- 
tlie  water  to  the  fann. 

In  the  preface  to  the  first  volume,  the  author  says  that 
the  designing  engineer  should  have  some  practical  knowl- 
edge of  the  agricultural  phase  of  the  problem.  That  tlii- 
is  an  important  matter  is  shown  by  the  many  irrigation 
failures  which  can  be  traced  to  the  lack  of  just  such 
knowdedge  on  the  part  of  the  designing  engineer. 

Volume  I  opens  with  a  chajjter  on  tlie  relation  of  soil 
moisture  and  plant  growth  and  their  bearing  on  irrigation 
practice.  The  chapter  treats  of  the  forms  in  which  soil 
moisture  occurs,  the  optimum  percentage  and  the  wiltin<; 
coefficient,  of  soil  moisture  before  and  after  irrigation 
and  the  feeding  zone  of  plant  roots.  Consideration  if 
next  given  to  the  disposal  of  irrigation  water  by  trans- 
piration, soil  evaporation,  deep  percolation  and  surface 
waste  and  to  the  water  requirements  for  various  crops. 

The  time  and  frequency  of  irrigation  for  different 
(■()p.s,  as  governed  by  the  varying  factors  of  charactei 
of  soil,  amount  of  natural  precipitation,  soil  and  watei 
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tonipcraturc  and  soil-inoisture  condition  during  tlie  irri- 
•'ating  season,  are  tlicn  discussed.  The  author  sUites  that 
the  irrigation  season  may  have  to  he  adjusted  to  the  avail- 
able supply  of  water.  He  might  have  said  with  equal  force 
that  the  character  of  crops  may  have  to  be  similarly 
adjusted. 

That  much  overworked  term,  "tlie  duty  of  water,"  is 
next  taken  up.  The  autlior  gives,  as  a  commonly  used 
definition,  tiie  relation  between  the  area  of  land  served  and 
the  quantity  of  water  used  and  follows  this  by  stating 
how  the  term  is  qualified  in  practice,  as  gross  or  net,  or 
as  measured  at  some  intermediate  point,  such  as  the 
heads  of  laterals.  Except  in  certain  states  where  the 
meaning  is  fixed  by  statute,  the  term  "duty  of  water,'' 
unless  qualified,  has  no  definite  meaning,  and  its  use  alone 
is  sure  to  lead  to  confusion,  if  not  worse.  It  is  desirable 
that  the  words  be  used  in  one  sense  only  and  that  new 
terms  be  found  or  invented  for  the  others.  The  author 
missed  an  opportunity  here. 

The  two  cha])tors  on  the  preparation  of  the  land  and 
distribution  of  water  on  the  farm  are  the  most  valuable 
chapters  in  the  volume,  for  however  desirable  it  may  be 
for  the  irrigator  to  have  a  knowledge  of  the  subjects 
treated  in  the  earlier  chapters,  he  does  not  always  see 
the  necessity,  whereas  the  actual  application  of  water  is 
something  which  he  must  learn  ;  and  usually  he  learns 
it  by  costly  experience.  The  author  handles  this  subject 
in  much  the  same  order  as  the  farmer  would  have  to  do 
the  work,  beginning  with  the  initial  job  of  clearing  the 
land  and  going  on  through  the  subjects  of  smoothing 
and  leveling  to  the  planning  and  construction  of  the 
farm  distribution  system  and  the  various  methods  of 
applying  the  water.  The  author  has  drawn  freely  from 
the  publications  of  tlic  United  States  Department  of 
Agriculture  and  the  various  state  institutions  and  has 
supplemented  this  material  by  his  own  observations. 
There  is  a  particularly  good  description  of  the  method 
of  water  distribution  by  cement  pipes— a  method  formerly 
peculiar  to  California,  but  which  is  now  largely  used  in 
other  states.  The  chapter  contains  well-selected  illustra- 
tions and  descriptions  of  the  various  farm-irrigation 
stmctures  that  may  l)e  required. 

The  volume  concludes  with  a  chapter  on  the  selection 
and  costs  of  small  pumping  plants.  The  relative  merits 
and  demerits  of  various  pumps  and  motors  are  pointed 
out  and  advice  given  in  weighing  these  for  a  decision. 
Some  approximate  prices,  which  may  be  used  with  caution 
in  preliminary  estimates,  are  given. 

The  material  presented  in  this  volume  is  largely  a 
careful  selection  from  the  great  mass  of  exi)erimentai 
data  available.  In  most  cases  the  source  is  given,  so  that 
those  who  wish  to  may  follow  the  matter  farther.  The 
material  is  logically  arranged,  and  the  written  matter  is 
illuminated  by  a  copious  use  of  illustrations.  The  volume 
should  be  a  valuabh;  addition  to  the  libraries  of  those 
who  cannot  afford  the  time  or  money  necessary  to  read 
ihe  larger  and  more  voluminous  wo:ks  on  the  same 
ubjects.  As  the  book  is  designed  as  a  work  of  reference, 
'  would  be  improved  by  a  more  copious  index. 

Volume  II  is  devoted  to  the  design  and  construction 

"f  the  conveying  chaimels  that  bring  the  water  to  the 

liirms,  including  flumes,  pipes,  siphons  and  tunnels.     It 

iipens  with  a  chapter  on  the  general  features  and  investi- 

ations  precedent  to  design,  followed  by  a  chapter  dealing 

■ith   the   planning   and    location    of   the    system.      The 


hydraulics  of  design  of  canals,  flumes,  pipes,  etc.,  are  next 
considered.  As  usual  in  American  texts,  Kutter's  fonnula 
for  the  flow  in  open  channels  is  given  to  the  practical 
exclusion  of  all  others,  and  as  a  consequence  there  is  the 
usual  presentation  of  another  new  diagram  for  the  .solu- 
tion of  this  complicated  and  cumbersome  equation. 

The  silt  problem,  losses  from  canals  and  the  design  f)f 
canal  sections  are  next  taken  uj).  The  seventh  chapter 
is  a  very  com])lete  presentation  of  the  subject  of  canal 
linings  and  prevention  of  losses.  Numerous  examples  are 
cited  by  descri])tion  and  illustration,  and  the  question  of 
methods  and  costs  is  very  fully  dealt  with.  This  is  a 
subject  which  most  textbooks  on  irrigation  seem  to  fight 
shy  of  or  ignore,  and  this  chapter  is  a  refreshing  change. 
The  material  ju-esented  is  drawn  from  a  wide  range  of 
cxani])les  covering  all  conditions. 

Chapter  8  handles  tunnels,  retaining-wall  canal  sections 
and  bench  flumes.  Cluv^)ter  9  deals  with  flumes  and 
Chapter  10  with  pipes  and  siphons.  The  latter,  which  is 
by  far  the  longest  chapter  in  the  volume,  is  the  only  one 
in  which  design  is  treated  from  any  other  point  of  view 
than  that  of  carrying  cajjacity.  In  this  chapter  the  design 
of  pipes  is  handled  from  the  hydrostatic  point  of  view 
as  well  as  the  hydraulic. 

Volume  III  treats  of  irrigation  structures  and  distribu- 
tion systems.  The  division  between  the  second  and  third 
volumes  is  arbitrary,  but  not  illogical;  and  if  a  division 
was  necessary,  the  line  chosen  is  probably  as  good  as  any. 
The  volume  begins  with  a  long  chapter  on  diverting  weirs, 
followed  by  one  on  scouring  sluices  and  other  appurte- 
nances and  by  a  third  on  headgates  and  regulators. 
Spillways  and  escapes,  sand  and  silt  traps,  cross-drainage 
works  and  grade-correction  works  are  the  next  topics  to  i)e 
given  attention. 

Throughout  the  chapters  on  design  the  author  makes 
little  reference,  except  in  Chapter  10,  Vol.  II,  to  the  static 
or  hydrostatic  requirements.  This  may  account  for  the 
nearly  complete  absence  of  any  reference  to  the  destructive 
action  of  frost  on  all  structural  work  in  northern  climates 
and  particularly  so  in  irrigation  structures. 

A  chapter  of  2(5  pages  is  devoted  to  the  design  of 
distributary  systems  and  methods  or  systems  of  operating. 
Emphasis  is  laid  on  the  desirability  of  constructing  the 
system  complete  to  the  boundary  of  the  fai-m  unit,  the 
undesirability  of  utilizing  natural  channels  as  irrigating 
machinery  and  the  j)aramount  necessity  of  an  adequate 
drainage  system,  either  artificial  or  natural.  In  the 
second  part  of  the  chapter  the  various  methods  of  opera- 
tion are  described,  and  the  advantages  and  disadvantages 
of  each  arc  outlined.  The  chapter  concludes  with  an 
excellent  discussion  of  required  carrying  capacities  in 
distribution  systems,  which  contains  some  very  pertinent 
suggestions  based  on  practice. 

The  last  part  of  this  volume  deals  with  check  gates, 
lateral  headgates  and  turnouts,  bridges  and  culverts, 
special  types  of  distributing  .systems,  such  as  pipe,  flume, 
etc.,  and  a  variety  of  devices  that  have  been  proposed  for 
measuring  irrigation  water. 

Most  of  the  matter  presented  in  Vol.  II  and  Vol.  Ill 
is  a  very  careful  and  catholic  selection  from  the  best  of 
modern  irrigation  practice.  The  author  is  to  be  specially 
complimented  on  the  excellence  of  the  illustrations  and 
the  wealth  of  references  given  for  those  who  wish  to 
l)ursuo  any  subject  farther.  The  works  of  other  writers 
are  freely  cited,  sometimes  to  disagree  with  them. 
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Siiitc  rein  Toned  coik  rcU'  lias  l)ocoini.'  wiik'ly  used,  llic 
(•(|ii;itions  of  IliMiic  of  lioiuiis  <i;('iK'rally  e.stahli.^licd  in 
iiniiiiii'i'iiiin  |)iaili(('  lor  tliis  coinpositc  material  have  ho- 
foiiH'  a  rruitl'iil  sonicc  for  the  dfri\alion  of  tables  and 
diajjranis  to  I'arililatc  the  statiral  coiuiinlations  of  these 
beams.  It  is  not  Dial,  for  iiistaiiee,  llie  roriiuilas  for 
the  llo.xiire  of  a  rectangular  beaiii,  based  on  the  now  al- 
most <jeiu'rally  aeeeptod  assuiii|itioii  of  straight-line  dis- 
tribution of  .stress  in  the  concrete,  i)resent  difficulty  in 
computing  the  required  values;  on  the  contrary,  they 
are  quite  sim])le.  But  ob.servant  students  would  soon 
notice  that  the  inter-relation  of  values  in  the  five  equa- 
tions covering  most  cases  of  the  tle.xure  of  reinforced- 
concrete  beams  can  be  sim])lified  with  the  aid  of  a 
coordinate  system  c.xprcs.sed  in  tables  or  in  diagrams. 

Thus  the  position  of  the  neutral  a.xis  of  a  rectangular 
beam  is  a  function  of  the  rcinfoi-cing-steel  ratio  and 
the  ratio  of  the  coeflicients  of  elasticity  of  the  materials 
used.  The  steel  ratio  itself  is,  at  the  same  time,  a  func- 
tion of  the  unit  stresses.  This  inter-relation  of  values, 
quite  simple  in  itself,  has  set  to  work  many  an  engineer 
and  has  produced  a  number  of  excellent  tables  and  dia- 
grams that  serve  well  to  shorten  the  labors  of  the  designer. 

The  author  adopts  the  generally  used  assumptions  and 
in  deriving  the  formulas  separates  the  expressions  con- 
taining a  decimal  coefficient  denoted  by  x.  This  coefficient 
represents  the  ratio  of  the  distance  between  the  neutral 
a.xis  and  the  steel  in  tension  to  the  depth  of  the  beam  meas- 
ured to  the  same  reinforcing.  The  author  thus  obtains 
four  expressions,  all  of  which  are  functions  of  x  as  the 
only  variable.  He  then  computes  the  values  of  these  four 
expressions  for  various  values  of  x  and  tabulates  them 
for  ready  use.  By  placing  the  corresponding  values  on 
one  line,  only  one  of  the  four  has  to  be  computed,  and 
the  others  will  be  found  on  the  same  line. 

The  author  then  carries  out  the  same  idea  graphically. 
He  plots  the  values  in  four  concentric  circles,  so  that 
when  any  one  of  the  values  is  given  the  others  are  found 
along  a  radial  line. 

The  application  of  this  method  is  well  illustrated  by 
nine  examples  covering  most  cases  met  in  practice.  The 
eighth  problem  illustrates  a  common  case  of  a  reinforced 
arch;  and  while  it  is  theoretically  correct,  it  brings  out 
clearly  the  limitations  of  the  author's  graphic  procedure 
in  this  instance.  Due  to  the  nature  of  arch  action  the 
tensile  stress  in  the  steel  is  the  difference  between  the 
direct  compressive  stress  and  the  tensile  bending  stress. 
It  is  well  known  to  every  engineer  that  the  degree  of 
accuracy  required  for  values  whose  difference  is  used 
must  generally  be  much  higher, than  where  their  sum 
is  to  be  obtained.  In  the  example  brought  out  in  the 
book,  on  page  53,  the  area  of  steel  required  is  computed 
at  a  =  0.179  for  a  value  of  T  =  0.165.  A  slight  dif- 
ference in  reading  the  plotted  values,  say  T  =  0.1G6, 
results  in  a  =  0.152,  or  about  85%  of  the  former  value. 
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I'!\hlriiil\    this  very  c(ininioii  ca.se  is  iml   suitable  for  lln 
graphic  procedure. 

'I'he  author  has  siiccccilcd  in  iirndiicing  a  neat  liltic 
Vdluiiic  and  has  added  to  the  labor-saving  devices  of  the 
engineer,   for  which   be  deserves  credit. 

ItKC.ri.ATION  OK  ItAIIJtOADS  AND  IMrUI.K'  I'TIMTIIIS  I,N 
WI.SCON.SIN— Hy  Krcd  I,,  llolnii-.s.  N«-w  Vork :  1)  Aiiph- 
ton  &  Co.     Clotli;  (J.xlt  In.;  pji.  .\i     i     .■)".''>.     %'Z  m-l. 

|{y  giving  a  clear  account  of  Ihe  aims,  methods  and 
results  of  public-utility  rcL^ulalioii  in  Wisconsin,  Mr. 
Holmes  has  outlined  what  good  coidrol  is,  or  might  be. 
geiicrallv  in  this  country.  It  is  universally  admitted  that 
the  Wisconsin  JJailroad  Commission  has  done  pioneer  work 
in  developing  right  principles,  and  lea.sonable  |)ractice, 
but  probably  few  persons  know  ])recisely  what  has  been 
accomplished  or  how  it  has  been  done.  Mr.  Holmes'  book 
draws  ba(;k  the  curtain  for  all  who  have  not  had  the 
time  to  go  back  of  it  thcm.selves.  The  author  is  in  an 
advantageous  position  to  review  broadly  the  work  of  the 
commi.ssion,  having  been  for  some  time  a  member  of  the 
state  legislature  and  chairman  of  the  assembly  trans- 
portation committee.  The  book  shows  evidence  of  the 
friendly  cooperation  of  the  commission's  experts;  there 
are  numerous  collections  of  data  which  could  not  have 
been  presented  otherwise.  The  book  will  be  of  service 
to  everyone  having  a  part  in  the  regulation  of  utilities 
anywhere  and  to  the  officials  and  engineers  of  the 
jjublic-service  companies  as  well. 

The  book  starts  off  with  a  summary  of  the  develop- 
ment of  the  Wisconsin  railroad  and  utility  laws  and  the 
building  up  of  the  commission  and  its  bureaus.  Next  are 
noted  the  need  of  plant  valuations  and  the  developed 
]>rocesses  of  appraisal.  \VTiat  the  commission  holds  to  be 
a  fair  rate  of  return — covering  interest,  risk,  wages  of 
management  and  profits — is  explained,  and  data  are  given 
as  to  what  has  been  allowed  at  various  times.  Empha- 
sis is  placed  on  good  service  and  the  development  of 
definite  standards  for  railroad,  water,  gas,  electric,  .street- 
railway  and  telephone  service  is  interestingly  described. 
There  is  a  short  chapter  telling  how  a  scheme  of  uniform 
accounts  was  developed,  upon  a  basis  of  summary  double- 
entry  bookkeeping,  to  show  assets  and  liabilities,  revenues 
and  expenses  and  the  disposal  of  profits  and  los.ses. 

One  chapter  is  devoted  to  "depreciation."  This  is  not 
a  clear  presentation  of  the  topic,  for  the  author  first 
defines  depreciation  as  the  amount  set  aside  to  cover 
impairment  of  capital  and  then  uses  the  term  also  to 
describe  the  actual  reductions  in  plant  value.  The  author 
has  also  swallowed  the  now  well-known  bookkeeping 
trick  of  the  Wisconsin  commission — figuring  annual 
depreciation-indemnity  loss  than  the  actual  loss  of 
capital,  making  up  the  difference  under  guise  of  interest 
on  too  large  physical  value  and  asserting  that  thereby  the 
cost  of  providing  against  depreciation  has  been  reduced. 
The  experience  of  the  commission  in  building  up  and 
using  life  tables  for  utility  property  is  the  important 
contribution  of  this  chapter. 

In  a  chapter  on  "Making  Eailroad  Bates"  the  author  at 
first  puts  the  Wisconsin  commission  down  as  definitely 
committed  to  cost-of-service,  distinguished  from  value-of- 
service,  as  the  basis  and  lauds  the  ability  of  its  stalT 
properly  to  apportion  the  joint  costs  and  overhead  ex- 
penses over  the  complicated  services  of  a  trunk  railway. 
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Later  on,  however,  the  author  cites  decisions  that  sliow 
that  the  coniniission  used  cost-of-service  figures  as  a  basis 
of  departure  below  which  charges  ought  not  to  go  and 
above  which  value-of-service  controls. 

The  adjustment  of  water,  gas  and  electricity  rates  on 
the  fanialiar  outjnit-dcinand-customer  basis  occupies  one 
chapter.  Much  is  said  historically  about  electric-railway 
service  and  equipment,  but  no  large  amount  is  given  on 
street-railway  rates.  These  details  of  electricity  and  gas 
rates  are  given  in  a  further  chapter,  and  explanations 
are  offered  (lack  of  necessity  and  difficulty)  of  the  failure, 
to  date,  to  work  out  quite  so  completely  a  scheme  of 
scientific  telephone  rates. 

Under  the  chapter  heading  "Water  Utilities"  is  a  dis- 
cussion of  the  need  of  control  over  municipal-service 
departments,  which  soon  runs  into  water-work?,  regulation. 
There  is  considerable  on  the  differing  requirements  of 
city  supply  and  fire  protection,  supplementary  to  the 
earlier  chapter  on  actual  formulation  of  water,  gas  and 
electricity  rates. 

The  beauties  of  the  indeterminate-permit  type  of 
franchise  are  set  forth  in  one  chapter,  and  in  another, 
existing  control  over  the  issuing  of  securities  is  discussed. 
.\  chapter  is  Jilled  in  portraying  the  steps  incident  to 
]iiitting  water  powers  under  the  Railroad  Commission. 

What  has  been  noted  herein  does  not  show  the  entire 
^cope  of  this  most  comprehensive  work.  There  is  still 
left  a  quarter  of  the  text,  giving  definite  data  on  the 
improvements  that  have  been  wrought  in  railway  service 
iuid  safety,  betterments  forced  on  municipal  utilities,  the 
failure  of  nuinicii)al  control  contrasted  with  the  success 
of  state  regulation,  progress  of  investments  under  state 
utility  supervision  and  support  of  the  commission  by 
courts. 

'0. 

TELEPHONE  APPRAISAL  PRACTICE — By  J.  C.  Slippy, 
author  of  "Telephone  Cables"  and  "Appendix  A,  Tele- 
phone Construction-Methods  and  Costs."  Pittsburgh, 
Penn.  (42S  Oliver  Building):  The  Author.  Cloth;  6x9  in.; 
pp.  97.     $4. 

It  is  a  sign  of  engineering  progress  when  new  technical 
papers  and  books  leave  behind  the  general  discussions  of 
valuation — the  many-times  threshed  "principles" — to  pre- 
sent detailed  methods  and  specific  results  in  a  limited 
field  like  telephony.  Mr.  Slippy's  little  book  therefore 
will  find  a  welcome  in  many  an  engineering  library^ — • 
partly  because  it  gives  specific  procedure  and  data  and 
])artly  because  the  tele]jhonc  field  is  generally  regarded 
a  difiicult  one  for  an  a])praisal  engineer. 

The  author's  first  few  pages  present  certain  definitions 
uf  fundamental  terms  for  the  orientation  of  the  reader, 
who  then  is  unceremoniously  confronted  with  an  outline 
of  information  that  a  commission  u.sually  needs  in  any 
telephone  case — on  general  operation,  plant  value,  fi- 
nances. There  are  a  few  words  upon  the  desirability 
of  valuing  on  the  basis  of  co.st  to  reproduce  and  u])oii 
some  of  the  incidental  problems,  like  identical  versus 
substitute  plant,  present  versus  original  conditions,  etc. 

The  work  of  making  an  inventory  is  developed  by 
giving  (1)  a  classification  of  fi.xed-capital  accounts  for 
a  telephone  utility,  (2)  blank  forr,is  for  reporting  plant 
items,  (3)  instructions  about  u.-;e  of  maps  and  forms, 
about  desirable  details,  etc. 

While  the  tabulation  of  unit  costs  is  shown  on  the 
forms  and  their  use  is  referred  to  in  the  pages  so  far 


mentioned,  there  is  a  whole  chapter  devoted  to  this  mat- 
ter. The  labor  and  material  co.sts  of  line  construction 
in  the  Middle  We.st  are  given  separately  and  in  detail. 

A  chai)ter  is  given  up  to  "Depreciation,"  the  author 
favoring  the  straight-line  method — and  apparently  as  a 
"rejjayment  scheme,"  since  depreciated  value  of  physical 
property  is  cited  as  the  final  result. 

Various  life-data  tables  on  telephone  plant  are  com- 
pared. The  final  chapter  reviews  and  summarizes  the 
requirements  of  several  commissions  in  telephone  a])- 
praisal. 


liKviiowiD  liv  Clyde  T.  .MoiiiiLs* 

ANALYTICAL  MECHANICS,  for  Students  of  Physics  and  En- 
gineering— By  H.  M.  Dadourian,  Instructor  of  Physics  in 
the  Sheffield  Scientific  School  of  Yale  University.  Second 
edition,  revised  and  enlarged.  New  York:  D.  Van  Nostrand 
Co.  Cloth;  6x9  in.;  pp.  xiv  +  431;  148  illustrations.  $3 
net. 

As  stated  in  the  preface,  this  book  is  based  on  a  course 
of  lectures  and  recitations  given  by  the  author  to  the 
Junior  class  in  electrical  engineering  at  the  Sheffield 
Scientific  School.  It  has  been  enlarged  about  80  pages 
from  the  1913  edition  by  the  insertion  of  a  chapter  on 
framed  structures  and  graphic  statics  and  by  the  addition 
of  many  problems.  Parts  of  Chapters  VI,  VII  and  XII. 
on   motion,  have   been  rewritten. 

The  subject  is  presented  largely  from  the  physici-st's 
viewpoint,  especially  the  part  on  motion,  which  occupies 
S  of  the  16  chapters.  The  book  contains  nothing  on  the 
mechanics  of  materials,  and  in  general  the  treatment  is 
not  particularly  new.  The  mathematics  of  the  latter  half 
of  the  book  might  have  been  simplified  in  some  cases  by  a 
little  more  detailed  explanation. 

At  the  beginning  of  the  book  is  given  a  "Table  of 
Notations,"  which  is  very  useful  and  which  insures  a 
uniform  notation  throughout  the  work.  From  this  table 
the  meaning  of  any  character  in  an  equation  can  be 
found.  Illustrative  examples  completely  worked  out  are 
distributed  through  the  text,  and  problems  are  given  at 
the  end  of  each  chapter.     These  are  very  good. 

MAINTENANCE  OF  WAY  AND  STRUCTURE.'! — By  William  C. 
Willaid,  A.ssoc.  M.  Am.  .Soc.  C.  E.,  Assistant  Professor  of 
Railway  Engineeiing,  McGill  University.  New  York:  Mc- 
fJraw-Hill  Book  Co.  Cloth;  6x9  in.;  pp.  xxi  +  451;  232 
illustrations.     $4  net. 

Professor  Willard's  book  is  a  useful  addition  to  the 
rather  limited  literature  on  railway  track  and  mainte- 
nance, although  it  follows  largely  on  lines  already  cov- 
ered. It  is  brought  up  to  date,  but  goes  rather  outside 
its  scope  to  deal  with  matters  that  have  little  relation 
to  maintenance.  The  use  of  copious  extracts  from  spe- 
cifications and  reports  is  hardly  a  commendable  feature, 
as  such  matters  can  be  and  should  be  presented  more 
effectively  and  much  more  concisely  in  a  book  of  this 
kind. 

The  greater  part  is  devoted  to  descriptions  of  equip- 
ment and  appliances.  The  relatively  small  part  on 
maintenance  work  treats  mainly  of  ordinary  routine  de- 
tails. Thus  the  matter  on  ditching  refers  to  minor 
work  done  by  hand  and  simply  mentions  the  use  of 
machines,  without  discussing  the  problems  of  handling 
ditching  economically  on  lines  of  heavy  traffic.     Nor  is 

•Professor  of  Structural  Engineering,  Ohio  State  Univer- 
sity, Columbus,  Ohio. 
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llu'ic  imicli  iiirniiiiatioii  iis  to  swihliwork,  si(lin<,'s,  tcr- 
niiniil  liiyoiits.  wiilciiiiij,'  Imiiks  aiitl  nils,  renew iii^f  triuk 
111  luiiiuls  or  llic  larf^er  proltlems  of  iiiiuiiteiiaiice  woiL 
'I'wo  special  siilijccts  nol  ol'leii  discussed  in  Icclinical 
l)ooks  arc  laken  iqi  -luiincly,  stresses  in  track  and  llic 
desi^ni  of  track. 

'IMie  index  is  so  arnuiLied  as  to  waste  coiisiilcialile  space, 
and  altlunif:;h  extensive,  it  is  not  sysleniatic.  Vnv  exam- 
ple, under  "Hridire"  tliere  is  no  referonc(;  to  "insiicclion," 
"Maintenance"  or  "  I'aintinj,',"  althoii^di  these  subjects 
are  treated  in  the  honk.  'VUv.  S-paj;'e  detailed  list  ol'  con- 
tents is  a  superlluity.  Tlic  |)rintin,!;-  and  illustrations 
are  excellent. 

Rkvu;\vi;i)  mv  Fuank  B.  S.vxiioKN* 

THE  CORROSION  OF  IRON:  A  Summary  of  Causes  and  Pre- 
ventive Measures — By  L.  C.  Wilson.  New  York:  The  Kn- 
Rineerinjx  MapHzine  Co.  [Works  Management  Library.] 
Cloth;  5xS  In.;  pp.  vl  +  178.     $2. 

A  book  on  the  corrosion  of  iron  is  timely  now  that 
copper,  brass  and  other  nonoorrosivc  metals  arc  so  high 
in  price  that  engineers  are  ntilizing  iron  as  far  as  prac- 
ticable. The  book  under  review  does  not  tell  the  engi- 
neer specifically  when  to  nse  iron  and  when  not  to,  but 
it  will  be  a  guide  to  him.  It  gives  many  facts  about 
the  rust  problem — the  causes  of  corrosion,  protective 
measures  that  have  been  tried,  the  effects  of  ingredients 
of  paints  under  many  combinations  to  prevent  rust,  how 
to  prepare  or  select  the  best  paint  for  given  conditions, 
the  effect  of  the  constituent  elements  of  iron  and  of 
alloys  in  resisting  rust  and  an  analysis  of  the  merits  of 
wrought-iron  and  steel  pipe. 

The  average  engineer  does  not  care  to  read  an  e.x- 
hau.stive  treatise  on  these  topics.  He  wants  to  get  a 
quick  insight  into  questions  that  should  govern  him  in 
selecting  proper  materials.  He  looks  for  a  short  treat- 
ment alive  with  facts,  clearly  and  concisely  presented. 
He  will  find,  the  reviewer  thinks,  Mr.  Wilson's  brief 
treatise  sufficiently  comprehensive  and  technical,  yet  not 
intricate  nor  rambling. 

m. 


RAILWAY  REGULATION:  An  Analysis  of  the  Underlying 
Prolilems  in  Railway  Economics  from  the  Standpoint  of 
Government  Regulation — By  I.  Leo  Sharfman,  Professor 
of  Political  Economy,  LTniversity  of  Michigan.  Chicago: 
La  Salle  Extension  University.  Flexible  leather;  6x9  in.; 
pp.  vi  +  230.     $2  postpaid. 

Professor  Sharfman's  review  of  the  railway  rate  and 
regulation  situation  is  an  admirable  and  concise  presen- 
tation of  a  large  subject,  but  necessarily  is  stripped  of 
all  bvxt  the  most  important  details.  The  suppression  of 
detail  has  accentuated  the  fundamental  principles  and 
outstanding  features  to  be  observed.  Naturally  and  in- 
evitably the  result  of  trying  to  make  such  a  book  is  essen- 
tially an  epitome  of  the  larger  and  older  treatises,  like 
Professor  Eipley's  "Railways:     Eates  and  Regulations." 

The  author  opens  with  familiar  figures  on  the  magni- 
tude of  the  railway  industry  and  with  notes  on  its  influ- 
ence on  the  development  of  the  nation.  There  is  not 
much  right  here  on  the  aggression  of  arrogant  railway 
officials  or  on  the  growth  of  rank  discrimination  that 
led   to   popular   demand   for  the   proper   suppression   of 

•Consulting  Engineer  and  Professor  of  Civil  Engineering, 
Tufts  College,  Massachusetts.  Professor  Sanborn  has  been 
engaged  during  the  past  year  in  investigating  and  developing 
a  commercial   process  of  rustproofing  iron   and  steel. 


uiilities  as  puliiic  servants.  I5ut  lliere  are  notes  on  the 
legal  right  to  control  (dealing  with  the  public  initiire 
of  the  i)usine.ss)  and  tin?  economic  benefit  (monopolistic 
natiiiv  of  railways,  self-destructive  competition,  ehanco 
fur  niifiiir  i nllueiices,  etc.).  Having  thus  led  u])  to  the 
task  mid  methods,  the  autiior  drops  back  to  present  more 
in  detail  the  history  of  railroading  under  private  devel- 
opment ;iiid  public  aid,  the  evils  of  (-arly  speculation  and 
the  turn  of  public  .sentiment  against  the  roads. 

After  a  descri|)tive  chapter  on  eompetilion  the  "theory 
and  practice  of  rate  making"  are  taken  up.  Here  "cost 
of  service"  and  "value  of  service"  theories  are  outlined, 
the  desirability  of  using  the  one  and  the  |)ractical  ne- 
cessity of  ado])ting  the  other  siiowing  uj)  immediately.  A 
few  i)ages  are  given  up  to  the  classilication  of  goods 
sliip])ed  and  tlu!  adjustment  of  rates  effected  by  the  Inter- 
state Commerce  Commission. 

In  the  rest  of  the  book  are  traced  the  development  in 
the  courts  of  the  right  of  the  states  tci  regulate  roads  an(l 
tile  gradual  evolution  of  the  ])owers  of  the  Commission. 

RiCVIKWEI)    liV    RoSSlTEl!    Ii.    PoTTKR* 

FORD  METHODS  AND  THE  KOUD  SHOPS— By  Horace  Luclen 
Arnold  and  Fay  Leone  Faurote.  New  York:  The  Engi- 
neering Magazine  Co.  [Works  Management  Library.] 
Cloth;  7x10  in.;  pp.  x    +    440;  illustrated.     $5. 

The  chapters  of  this  book  were  published  originally  as 
a  series  of  articles  in  the  "Engineering  Magazine." 
Collected  here,  they  form  a  volume  that  must  be  of 
absorbing  interest  to  almost  anyone.  By  no  means  the  , 
least  interesting  is  the  iirst  chapter,  giving,  among  other 
things,  ^Ir.  Ford's  personal  history.  Cliapter  II  describes 
the  Ford  stock  system  and  the  employment  methods.  The 
remainder  of  the  book  takes  up  in  detail  different  features 
of  the  production  departments. 

There  are  of  course  innumcral)le  Ford  innovations  in 
automobile-manufacturing  methods,  which  result  more  or 
less  naturally  from  the  truly  stupendous  output  of  more 
than  1,000  cars  per  day ;  but  probably  the  most  distinctive 
general  feature  of  the  production  methods  is  the  wide- 
spread use  of  conveyors,  work-slides  and  rollways  for 
moving  materials  in  process  of  manufacture  from  one 
operation  to  the  next.  It  is  of  interest  to  notice  that 
there  is  clearly  indicated  the  possibility  of  considerable 
further  progress  in  reducing  the  cost  of  manufacture  of 
the   Ford   car. 

The  book  is  well  prepared  and  is  freely  illustrated, 
chiefly  with  excellent  photographs.  It  all  but  leaves  the 
reader  with  the  impression  that  he  has  actually  visited 
the  Ford  shops  and  studied  them  at  first  hand. 

M^clhi  AIb®tLaft  AMos^  Sft®©!© 

MANUFACTURE  AND  USES  OF  ALLOY'  STEELS — By  Henry 
D.  Hibbard.  Washington.  D.  C:  United  States  Bureau  of 
Mines.      Paper;    6x9   in.;   pp.   72. 

This  most  complete  recent  monogra])h  on  alloy  steels 
should  be  in  the  hands  of  every  structural  and  mechanical 
engineer.  The  author  covers  separately  the  various 
classes — simple  tungsten,  simple  chromium,  manga- 
nese, nickel,  nickel-chromium,  silicon,  high-speed  and 
chromium-vanadium.  He  gives  figures  of  composition 
and  properties,  describes  methods  of  production  and  dis- 
cusses the  chief  uses,  past  as  well  as  present. 

♦Assistant  Manager,  Blood  Brothers  Machine  Co.,  Allegan, 
Mich. 
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[So  far  as  possible  the  name  of  each  publisher  of  books  or 
pamphlets  listed  in  these  columns  is  given  in  each  entry.  If 
the  book  or  pamphlet  is  for  sale  and  the  price  is  known  by 
the  editor,  the  piice  is  stated  in  each  entry.  Where  no  price 
is  given  it  does  not  necessarily  follow  that  the  book  or  pam- 
phlet can  be  obtained  without  cost.  Many,  but  not  all,  of  the 
pamphlets,  however,  can  be  secured  without  cost,  at  least  by 
inclosing  postage.  Persons  who  are  in  doubt  as  to  the  means 
to  be  pursued  to  obtain  copies  of  the  publications  listed  in 
these  columns  should  apply  for  information  to  the  stated  pub- 
lisher, or  in  case  of  books  or  papers  privately  printed,  then 
to  the  author  or  other  person  indicated  in  the  notice.] 

AMERICAN  RAILWAY  BRIDGE  AND  BUILDING  ASSOCIA- 
TION: Proceedings  of  the  Annual  Convention  Held  at 
Detroit,  Mich..  Oct.  19-21,  1915 — Chicago  (.319  North  Waller 
Ave.):  C.  A.  Lichty,  Secretary.  Paper;  6x9  in.;  pp.  389; 
Illustrated.  $1. 
ANNUAL  REPORT  OF  THE  DEPARTMENT  OF  THE  IN- 
TERIOR OF  CANADA  FOR  1914:  Part  VIII,  Report  of 
the  Superintendent  of  Water  Powers — Ottawa,  Canada: 
Dominion  Water  Power  Branch.  Paper;  7x10  in.;  pp.  309; 
illustrated. 

ANNUAL  REPORT  OF  THE  MISSISSIPPI  RIVER  COMMIS- 
SION FOR  191.'.:  Extract  from  the  Annual  Report  of  the 
Chief  of  Engineers,  United  States  Army,  for  191.5 — -Wash- 
ington, D.  C. :  War  Department.  Paper;  6x9  in.;  pp.  215; 
illustrated. 

ANNUAL  REPORT  OF  NEW  YORK  STATE  ENGINEER  AND 
SURVEYOR  FOR  1914;  Vol.  II,  Report  on  Hydraulic  Data. 
Department  of  the  Barge  Canal,  Comprising  the  Fifteenth 
Annual  Report  on  Stream  Gaging — Albany,  N.  Y.  Cloth; 
6x9   in.;    pp.    367. 

CITY  AND  TOWN  PLANNING  CONFERENCE  OF  MASSA- 
CHUSETTS PLANNING  BOARDS:  Third  Annual  Confer- 
ence, Held  at  Boston,  Nov.  12,  1915,  with  the  Homestead 
Commission— Boston:  Henry  Sterling,  Secretary  of  the 
Commission.     Paper;  6x9  in.;  pp.  40. 

CITY  PLANNING:  A  Series  of  Papers  Presenting  the  Essential 
Elements  of  a  City  Plan — Edited  by  John  Nolen,  Fellow. 
American  Society  of  Landscape  Architects.  New  York: 
D.  Appleton  &  Co.  [National  Municipal  League  Series.] 
Cloth;  5x8  in.;  pp.  xxvi    +    447;  illustrated.     $2  net. 

COAL  AND  COKE — By  Frederick  H.  Wagner.  M.  Am.  Soc. 
M.  E.,  Gas  Byproduct  Lecturer  in  Johns  Hopkins  Uni- 
versity. New  York:  McGraw-Hill  Book  Co.  Cloth;  6x9 
in.;  pp.  xii    +    431;  137  illustrations.     $4  net. 

THE  COMMODITIES  CLAUSE:  A  Treatise  on  the  Develop- 
ment and  Enactment  of  the  Commodities  Clause  and  Its 
Construction  When  Applied  to  Interstate  Railroads  En- 
gaged in  the  Coal  Industry — By  Thomas  Latimer  Kibler, 
Professor  of  Economics.  Agricultural  and  Mechanical 
College  of  Texas.  Washington.  D.  C. :  John  Byrne  &  Co. 
Cloth;  6x9  in.;  pp.  178.     ?3  delivered. 

THE  COMPRESSIBILITY  OF  NATURAL  GAS  AT  HIGH 
PRESSURES— By  G.  A.  Burrell  and  L  W.  Robertson. 
Technical  Paper  131.  Washington.  D.  C:  Bureau  of 
Mines.     Paper;  6x9  in.;  pp.  12. 

THE  DISPOSAL  OF  HUMAN  EXCRETA  AND  SEWAGE  OF 
THE  COUNTRY  HOME— By  Theodore  Horton,  Director. 
Division  of  Sanitary  Engineering.  Albany.  N.  Y.:  New 
York  State  Department  of  Health.  Paper;  6x9  in.;  pp.  18; 
illustrated. 

ELEVATORS:  A  Practical  Treatise  on  the  Development  and 
Design  of  Hand,  Belt,  Steam,  Hydraulic  and  Electric  Ele- 
vators— By  John  H.  Jallings,  Mechanical  Engineer  and 
Elevator  Expert  with  Karstner  &  Hecht  Co.,  Chicago. 
Chicago:  American  Technical  Society.  Cloth;  6x9  in.;  pp. 
217;   172  illustrations.      $1.50. 

FARM  DRAINAGE  IN  NORTH  DAKOTA — By  H.  M.  Lynde, 
Senior  Drainage  Engineer.  United  States  Department  of 
Agriculture.  Bulletin  No.  234.  West  Raleigh,  N.  C: 
North  Carolina  Agricultural  Experiment  Station,  College 
of  Agriculture  and  Mechanic  Arts.  Paper;  6x9  in.;  pp.  32; 
illustrated. 

GEODETIC  SURVEYING— By  Edward  R.  Cary.  M.  Am.  Soc. 
C.  E.,  Professor  of  Railroad  Engineering  and  Geodesy. 
Rensselaer  Polytechnic  Institute.  New  York:  John  Wiley 
&  Sons.  Cloth;  5x8  in.;  pp.  ix  +  279;  100  illustrations. 
$2.50  net. 

HILFSTAP.ELLEN  ZUR  BERECHNUNG  VON  WARMWAS- 
SERHEIZUNGEN — Herausgegeben  von  H.  Recknagel. 
Diplom.-Ingenieur.  Berlin-Schoeneberg.  Munich  and  Ber- 
lin: R.  Oidenbourg  Verlag.  Stiff  paper;  10x13  in.;  pp.  30. 
4.50  marks. 

HOUSE  WIRING:  A  Treatise  Describing  and  Illustrating  Up- 
todate  Methods  of  Installing  Electric-Light  Wiring.  Bell 
Wiring  and  Burglar-Alarm  Wirin", — By  Thomas  W.  Poppe. 
Electrical  Engineer  and  Contractor.  Second  edition,  re- 
vised and  enlarged.  New  York:  The  Norman  W.  Henley 
Publishing  Co.  Linen;  4x6  in.;  pp.  125;  95  illustrations. 
50c. 

INDU.STRIAL  LEADERSHIP— By  H.  L.  Gantt.  [Addresses 
delivered  in  the  Page  Lecture  Series,  1915.  before  the 
Senior  Class  of  the  Sheffield  Scientific  School,  Yale  Uni- 
versity.] New  Haven.  Conn.:  Yale  University  Press. 
Cloth;  5x8  in.;  pp.  xii    +    128;  6  charts.     $1  net,  posti)aid. 

THE  JOURNAL  OF  THE  IRON  AND  STEEL  INSTITUTE,  Vol. 
XCII— Edited  by  George  C.  Lloyd.  Secretarv.  London  (28 
Victoria  St.,  S.  W.):  Offices  of  the  Institute.  New  York: 
Spon   &   Chamberlain.     Cloth;   6x9   in.;   pp.   384;   illustrated. 

THE  "MECHANICAL  WORLD"  ELECTRICAL  POCKET  BOOK 
''"'OR  1916:  A  Collection  of  Electrical  Engineering  Notes, 
Rules,  Tables  and  Data— Manchester.  England:  Emmott  & 
Lo.  Baltimore.  Md.:  The  Norman.  Remington  Co.  Cloth; 
4x6  in.;  pp.  240;  130  illustrations.     30c.  postpaid. 


THE  NEW  niBLIC  HEALTH— By  Hibbert  Wlnslow  Hill.  Di- 
rector Institute  of  J'ublic  Health,  and  Medical  Officer  of 
Health  of  London.  Canada;  Professor  of  Public  Health. 
Western  University.  New  York:  The  MacmiUan  Co.  Cloth; 
5x8   in.;   pp.   206.      $1.25. 

'^"^,.,  9x,S?^'^I°^  ^^^  CARE  OF  SEWAGE-DISPOSAL 
1  LAN!  S— Ames,  Iowa:  Engineering  Extension  Depart- 
ment, Iowa  State  College  of  Agriculture  and  Mechanic 
Arts.     Bulletin  No.  16.     I'aper;  6x9  in.;  pp.  23;  illustrated. 

OXYACETYLENE  WELDING  AND  CUTTING:  Electric,  Forge 
and  Thermit  Welding,  Together  with  Related  Methods  and 
Materials  U-sed  in  Metal  Working  and  the  Oxygen  Process 
for  Removal  of  Carbon— By  Harold  P.  Manly,  Chief  En- 
gineer, American  Bureau  of  Engineering.  Chicago- 
Prederick  J.  Drake  &  Co.  Cloth,  leather;  4x7  In.;  pp.  215: 
66  illustrations.     Cloth,  $1;  leather,  $1.50. 

PRACTICAL  PERSPECTIVE:  A  Treatise  Showing  Just  How 
io  Make  All  Kinds  of  Mechanical  Drawings  in  the  Only 
Practical  Perspective  (Isometric)— By  Frank  Richards 
and  I-red  H  Colvin.  Fourth  edition.  New  York:  The 
Norman  W.  Henley  Publishing  Co.  Linen;  4x7  in.;  pp.  58; 
64   illustrations.      50c. 

PRICE-REGULATION  UNDER  PATENTS— By  Joseph  A.  Min- 
p"'i?;  Indianapolis,  Ind.  (833  Pythian  Building):  Minturn 
&  Woerner.     Paper;   6x9   in.;   pp.   56.     $1. 

^^^S9A£^^T?  ^^^  METHODS  OF  MUNICIPAL  ADMINISTRA- 
J^.^ON-— By  William  Bennett  Munro,  Professor  of  Muni- 
cipal Government  in  Harvard  University.  Cloth;  6x9  in.; 
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Common    Causes    of  RanH^yye^y 

snips  and  TKeir  Firevem^tLnooi^ 

Diiriii^^  tlio  recent  tlood  (■(nulitions  in  the  Mississij)pi 
Valley  the  Missonri,  Kansas  &  Te.xas  Hy.  was  one  of  the 
lew  railroads  tliat  maintained  uninterrupted  service  to 
the  Southwest.  Tliis  record  entitles  its  niaintenancc-of- 
way  department  to  some  credit  and  to  some  iiupiiry  as 
to  nu>thods.  The  accompanyin|ij  sketches  and  notes  are 
based  on  an  instruction  sheet  prepared  in  1915  under 
the  direction  of  Leon  F.  Lonihladh,  Chief  Knpineer,  and 
on  an  interview  with  A.  A.  Matthews,  Engineer  of  Main- 
tenance-of-Way  at   Dallas,  Tex. 


examples  of  tlu;  elfects  of  faulty  drainage  in  widened 
clay  einlmnkments  are  shown  in  Kigs.  2  and  '.).  Trans- 
verse stoiic-lillid  ti'cnchcs  would  havt;  prevented  these 
si  i  ps. 

In  cuts,  when  a  soft  spot  do(;s  not  extend  to  a  great 
de])th  and  the  cut  is  shallow,  it  is  economical  to  widen 
the  cut,  lower  the  side  ditch  to  a  de])th  helow  the  lowest 
pocket  and  drain  the  roadbed  into  the  ditch  by  means 
of  a  stone-filled  trench  or  a  tile  drain  (see  Fig.  4).  AVlien 
soft  spots  have  extended  too  deep  to  be  economically 
drained  by  deepening  the  surface  ditcluis,  tliey  should 
be  drained  by  tiling  laid  parallel  to  the  track  and  below 
the  lowest  part  of  the  soft  s]iot  (see   Figs.  5  and  G).     In 
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SUBDRAINING  RAILWAY  ROADBEDS  TO  PREVENT  SLIPS,  MISSOURI,  KANSAS  &  TEXAS  RT. 


A  common  cause  of  slips  in  embankment  is  illustrated 
in  Fig.  1,  where  the  fill  has  been  widened  without  prop- 
erly stepping  the  old  slopes.  This  new  fill  of  impervious 
material  is  often  placed  in  such  a  way  that  the  shoulders 
of  the  fill  are  higher  than  the  old  suhgrade,  forming 
pockets  or  troughs  that  retain  water  and  cause  soft  gpots 
in  the  track.  Care  should  be  taken  to  prevent  this  by 
removing  the  ballast  from  eroded  or  settled  parts  of  road- 
bed and  bringing  the  roadbed  to  grade  with  new  mate- 
rial ;  the  slopes  of  the  old  fill  should  be  plowed  before 
adding  new  material. 

The  same  precautions  apply  to  roadbeds  widened  for 
additional  tracks  and  to  widening  roadbeds  in  fills.    Two 


a  cut  Avhere  there  is  seepage  from  both  sides,  intercepting 
drains  should  be  constructed  on  both  sides  of  the  track 
( Fig.  7 )  ;  but  if  the  seepage  is  from  one  side  only,  a 
single  drain  should  be  on  that  side. 

Where  there  is  probability  of  water  from  a  wet  cut 
entering  an  adjoining  embankment,  a  tile  drain  or  a 
stone-filled  trench  should  be  constructed  across  the  road- 
bed near  the  end  of  the  cut,  to  intercept  the  flow  (Fig.  8). 

Figs.  9  and  10  represent  typical  conditions  of  pocket 
formation  in  cuts  and  show  the  way  drains  should  be 
laid  to  take  care  of  .such  formations. 

Fig.  11  gives  in  detail  the  method  of  laying  and  back- 
filling: tile  drains  in  cuts.     Notice  that  these  drains  are 
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for  subsurface  water  and  aro  not  intended  to  take  the 
place  of  the  side  ditches. 

Some  general  points  to  he  hnrne  in  mind  follow:  De- 
termine tlie  depth  of  water  in  the  ])ockets  l)y  digginif  a 
hole.  Subdrains  must  always  be  laid  below  wet  clay  or 
below  the  lowest  point  in  the  pockets.  If  they  are  not 
so  laid,  they  will  not  drain  the  pocket  and  will  soon  be 
displaced  by  slips.  Trenches  should  be  made  as  narrow 
as  possible  and  should  be  braced  during  construction,  if 
necessary.  Drains  parallel  to  the  track  should  be  laid 
as  close  to  the  track  as  tlie  stability  of  the  soil  will  per- 
mit and  according  to  their  depth,  but  they  should  never 
be  nearer  to  the  ends  of  the  ties  than  2  ft.  The  drains 
should  have  a  fall  of  not  less  than  -4  in.  per  100  ft.  In 
deep  trenches  and  in  soft  or  slipping  material  only  bell- 
end  tile  should  l)e  used,  because  it  retains  its  alignment 
better.  The  tile  should  be  hard-burned  and  should  never 
be  less  than  6  in.  in  size. 

After  the  trenches  have  been  excavated  to  grade,  about 

3  in.  of  cinders  should  be  placed  in  the  bottom  to  keep 
out  the  wet  clay.  The  tile  should  be  laid  on  the  side 
of  the  trench  farthest  from  the  track,  but  not  less  than 

4  in.  from  the  side  of  the  trench.  The  sections  of  tile 
should  be  laid  from  the  low  end  of  the  grade  or  outlet 
upgrade,  the  bell  ends  upgrade.  Joints  should  be  left 
open  enough  to  permit  water  to  enter,  but  not  so  open 
that  dirt  can  enter.  The  upper  end  should  be  closed  with 
a  block  of  wood  or  slab  of  stone,  and  the  outlet  should 
be  covered  with  wire  netting  to  prevent  animals  from 
getting  in. 

The  backfill  should  be  made  of  cinders  all  around 
and  to  12  in.  above  the  pipe.  The  Joints  may  be  lightly 
covered  with  hay  or  straw  while  the  backfill  is  being 
made,  to  keep  the  joints  open.  The  fill  directly  over  the 
cinders  should  be  selected  material  and  should  be  care- 
fully tamped  to  insure  stability  of  the  roadbed.  The 
tile  drain  is  not  intended  to  take  care  of  surface  drainage, 
the  ditches  providing  for  this. 

If  all  pockets  are  not  tapped  and  drained  by  drains 
parallel  to  the  tracks,  lateral  drains  should  be  laid  at 
such  intervals  as  may  be  necessary.  Vegetation  with 
deep  roots  must  never  be  allowed  to  grow  up  over  the 
subdrains. 
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An  electric  machine  for  tamping  railway  ballast  has 
been  tried  on  the  New  York  Central  E.R.  It  is  described 
by  George  W.  Vaughan,  Engineer  of  Maintenance-of-Way, 
in  a  recent  bulletin  of  the  American  Railway  Engineering 
Association.  The  tamper  is  a  rebuilt  drill  of  the  kind 
manufactured  by  the  Chicago  Electric  Tool  Co.  and  was 
designed  by  Mr.  Vaughan,  who  about  a  year  ago  invented 
the  pneumatic  tie  tamper  sold  by  the  IngersoU-Rand  Co. 
The  electric  tamper  can  now  be  purchased  from  the 
Chicago  Electric  Tool  Co. 

The  machine  weighs  about  90  lb.,  including  the  tamping 
bar.  It  consumes  3.5  amperes  at  320  volts,  or  0.77  kw., 
and  delivers  1,000  to  1,200  blows  per  min.  The  generating 
plant  is  mounted  on  a  small  push-car  and  comprises  a 
2-kw.  dynamo  coupled  to  a  4-hp.  gasoline  engine.  This 
unit  weighs  about  ()80  lb.  and  can  sup])ly  current  for  two 
tampers.  The  total  weight  of  car  and  equipment  is  about 
1,900  lb.,  but  this  can  be  reduced  considerably. 


In  a  test  with  regular  section  gangs  a  forcnwn  and  C, 
laborers  tamped  1  mi.  of  track  by  hand  in  2(i  days  at  a 
cost  of  $11.52  per  day,  or  $299.  A  foreman  "and  5 
laborers,  with  electric  tamper  and  su])])lies,  tamped  1  mi. 
of  track  in  15  days  at  a  cost  of  $10.50  per  day,  or  $157, 
showing  a  saving  of  $142.  The  cost  per  tic  was  9.4c.  by 
hand  and  4.9c.  by  machine. 

The  same  report  describes  tests  with  the  pneumatic 
tamper,  which  has  been  described  in  Engineering  News. 
This  tamper  weighs  37  lb.,  including  the  bar,  and 
consumes  approximately  19  cu.ft.  of  free  air  at  70-11). 
pressure.  The  compressor  has  a  capa(;ity  of  45  cu.ft.  of 
free  air  per  minute  at  80-lb.  pressure  and  is  coupled  to  a 
12-hp.  gasoline  engine.  The  outfit  complete,  mounted  on 
a  push-car  and  including  two  tampers  and  several  hundred 
feet  of  •'^j-in.  hose,  weighs  about  2,495  11). 

With  hand  tamping,  a  foreman  and  10  la])orers  tamped 
1  mi.  of  track  in  131/.  days  at  $21.20  per  day,  or  $282. 
With  the  pneumatic  machine  there  was  a  saving  of  $196 
per  day.  In  another  test  the  cost  was  6.5c.  per  tie  by 
liand  and  2c.  by  machine,  or  a  saving  of  $144  per  mi. 
(3,200  ties).  Agang  of  40  men  ($61.20  per  day)  tamped 
1  mi.  of  track  by  hand  in  9  days — $550.80.  A  gang  of 
21  men  ($32.13  per  day)  tamped  1  mi.  by  machine  in 
13  days— $417.69,  or  a  saving  of  $133.11  per  mi.  The 
pneumatic  machine  tamping  was  more  effective  also,  the 
average  settlement  after  6  mo.  l)eing  0.067  ft.  for  the 
hand-tamped  track  and  0.033  ft.  for  the  machine-tamped 
track. 


Tamping  ballast  by  electric  machines  was  recently  tried 
out  in  Germany  with  marked  success,  according  to  G. 
Schimpff,  of  Aachen,  in  Organ  fiir  die,  Fortseliritte  des 
Eisenhahnwesens,  December,  1915.  The  design  of  the 
tamper  is  shown   in   Fig.   1.     Former  trials   of  electric 


KIG.  1.  DESIGN  OF  ELECTRir  TAMPER  RECENTLY  USED 
IN  GERMANY 

tampers  failed  to  show  advantages  over  hand  tamping, 
chiefly  because  of  the  excessive  weight  and  jjowcr  con- 
sumption of  the  tampers.  The  present  Ilampke  tamper 
is  brought  down  to  small  proportions  by  using  flexil)le- 
shaft  drive  from  a  stationary  power  plant  and  an  indirect 
(air-cushion)   action. 
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FIG.   2.     TWO  OF  THE   KLRCTRIC   TAMI'IORS  AT   WORK   ON 
THK   HAMBIIRG-BERLIN  LINK 

The  jivars  and  i  rank  in  Ihc  l)a(k  of  tlic  casinir,  V'\}i.  1, 
(Irivo  a  rociprocatin";;  cylinder  within  which  i.s  a  J'rcc  piston 
thrown  hack  and  forth  i)V  air  compression  in  the  cylinder. 
This  piston  strikes  the  end  of  the  tamper  har  socketed  in 
the  front  of  the  casinjj.  The  machine  weif^hs  53  Ih.  Its 
casing  diameter  is  41/,  in.  The  tami)er  har  and  head 
weigh  3^2  1^- 

Power  is  provided  by  a  %-hp.  motor  weighing  46  lb. 
Where  electric  current  is  not  readily  available,  a  gen- 
erator car  is  used.  This  is  a  small  truck  carrying  a 
direct-current  dynamo  of  2.3  kw.  capacity  driven  by  a 
■1-hp.  benzol  engine. 

The  generator  car  with  distributing  cable  cost  $700 
(2,800  M.).     The  tamper,  with   motor,  cost  $245    (!)80 

'Of 


^1).  I':\cci  charges  lire  cumputod  (at  30'/,  depreciation 
anil  |."i';  iiilcicsl  iiiid  maintenance  for  the  tani|)er,  15% 
iiiiil  !()'/,  for  the;  generator  car)  as  55c.  |)er  day  for  one 
lahi|pcr  and  H7c.  per  day  for  (he  generator  car.  Attend- 
■■iiiic  ;iii.l  fuel  fxr  llic  liiKcr  arc  estimated  at  about  $1.50 
|irr  day.  Wdiking  cosls  uilh  four  tampers  (!)  men  in 
gang,  al  SOc.  ])cr  day)  arc  esliinated  at  $ll.l(i  per  day, 
and  the  daily  output  of  the  gang  is  taken  at  500  ft. 
of  I  rack,  making  a  co.st  of  2.2c.  i)er  foot  of  track.  This 
IS  said  lo  he  lO^i  below  the  cost  of  hand  tatnping.  With 
hand  wiirk  2  1  nirn  wuuld  be  required  to  do  the  same 
aniiiunl   of  work    |)cr  day. 

I''our  of  (iicsc  machines  were  usc(l  on  a  5,354-ft.  strip 
of  track  (111  Ihc  Ilaini)urg-Berlin  line  between  Friodrichs- 
nih  and  S(  lnvarzeid)ek.  A  gang  of  si.x  men  was  em- 
|)l(iyed — four  tamjjing  and  two  leveling  and  smoothing 
o(f  the  ballast.  The  work  proceeded  at  the  rate  of  230 
ft.  ])cr  day  and  was  finished  in   23  working  davs. 

A  muskeg  swamp  is  one  coin])oscd  of  decayed  moss 
and  vegetation  that  has  gradually  filled  the  irregular  de- 
jiressions  of  a  bed  of  glacial  drift.  Between  this  filling 
and  the  drift  is  usually  a  bed  of  impervious  blue  clay. 
Some  of  the  depressions  are  of  great  size  and  depth, 
M'hcre  masses  of  glacial  ice  have  been  embedded  and 
slowly  melted.  Under  these  conditions  there  is  no  sur- 
face indication  of  the  depth  of  contour  of  the  hard  bot- 
tom. These  swamps  are  found  in  the  northern  part  of 
the  United   States  and  in   Canada.     Some  of  the  difli- 
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SECTION  AND  CONTOUR  MAP  OF  A  MUSKEG  SWAMP  ON  THE  DULUTH,  WINNIPEG  &   PACIFIC  RY. 
The  contours  are  at  5-ft.  Intervals  and  show  the  hard  bottom  of  the  swamp 
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culties  of  Idcatiiif,'  .incl  liiiildiii;;-  railways  in  such  country 
were  (IcscrilM'd  at  the  annual  mooting  of  tho  Minnesota 
Surveyors  and  En<,nnoors  Society  hy  J.  L.  Pickles,  Chief 
Engineer  of  the  Duhith,  Winnipeg  &  Pacific  Ry. 

Tn  making  the  location  tho  engineer  is  apt  to  take  it 
for  granted  that  tho  muskeg  is  shallow  and  will  support 
the  roadbed.  There  is  strong  temptation  to  lay  long 
tangents  across  the  level  and  open  surface  of  the  swamp 
rather  than  to  adopt  a  more  irregular  line  in  tho  neigh- 
boring higher  hard  ground,  whose  roughness  is  apparent 
and  which  is  invariably  covered  with  thick  vegetation. 
It  is  advisable,  however,  to  proceed  as  in  locating  over 
frozen  lakes  and  not  trust  the  moss  covering  until  its 
bearing  value  has  been  tested  by  soundings.  Such  tests 
will  often  show  that  the  surface  is  floating,  the  old  pool 
or  depression  not  being  filled  to  the  bottom.  Where  the 
depth  is  less  than  15  ft.,  the  swamp  will  usually  carry 
traffic.  The  areas  void  of  tree  growth  should  be  regarded 
with  suspicion,  as  this  feature  usually  indicates  deep 
and  recent  formation  and  quite  often  indicates  floating 
bog. 

On  some  railways  it  has  been  found  that,  had  ade- 
quate soundings  been  made  previous  to  final  location, 
much  money  could  have  been  saved  over  what  was  nec- 
essarily spent  to  bring  the  road  up  to  the  required  stand- 
ard after  operation  was  begun.  An  example  is  shown  hy 
the  accompanying  drawing.  As  constructed,  the  line  had 
a  heavy  corduroy  foundation,  but  this  broke  through 
the  crust  before  traffic  was  started.  Soundings  after 
failure  showed  a  depth  of  about  00  ft.  to  apparently 
hard  bottom.  About  83,000  yd.  of  material  was  required 
to  bring  the  track  above  water  again,  and  much  time 
and  money  were  lost,  which  would  have  been  avoided  had 
adequate  soundings  been  taken  during  the  location. 

In  railway  construction  over  muskeg  swamps  the  meth- 
ods in  general  use  are  as  follows:  1.  To  follow  the 
usual  form  of  construction,  laying  the  track  directly  on 
the  surface  and  afterward  ballasting  up  to  grade.  2. 
To  corduroy  or  crossway  the  surface  with  long  timbers, 
in  alternate  layers  parallel  and  transverse  to  the  line, 
afterward  bringing  the  track  to  grade  with  ballast.  3.  To 
excavate  ditches  along  each  side  and  use  the  material 
to  form  an  eml)ankment.  4.  To  use  sawdust,  cinders  or 
other  light  material  to  carry  the  line,  depending  on  the 
Inioyancy  of  the  muskeg  for  support.  5.  To  fill  to  the 
bottom  with  logs  and  timber.  6.  To  fill  with  excavated 
material.  7.  To  build  a  trestle.  8.  Where  consider- 
able embankment  is  to  be  carried  over  the  swamp,  piles 
have  been  driven  about  4  ft.  c.  to  c,  capped  with  timber 
grillage  on  which  the  fill  is  deposited. 

Drainage  often  gives  beneficial  results ;  but  where  deep 
muskeg  is  encountered,  such  work  is  often  impracticable, 
owing  to  lakes  in  the  vicinity  and  the  heavy  expense 
required  for  the  great  length  of  ditches  necessary  to  reach 
an  outlet.  Ditches  cut  in  muskeg  are  apt  to  close,  and 
it  is  a  constant  source  of  expense  to  keep  them  open. 
While  such  ditches  are  of  more  benefit  to  the  surrounding 
country  than  to  the  railways,  they  give  rise  to  suits  in 
which  the  company  is  usually  the  loser.  Mr.  Pickles 
stated  that  for  this  reason  many  of  the  swamps  in  the 
northern  part  of  Minnesota  are  not  drained. 

Whatever  form  of  construction  is  decided  upon,  a  good 
foundation  must  be  obtained.  Otherwise  there  will  be 
constant  expense  and  trouble  from  settlement  and  rail 
running  (causing  broken  rails,  derailments,  etc.),  which 


will  result  in  heavy  maintenance  charges.  In  locations 
over  muskeg  country  it  is  well  to  keep  the  grade  as  near 
the  surface  as  good  drainage  will  permit,  in  order  to 
prevent  overloading.  Heavy  embankments  may  break 
through  the  surface  and  in  some  instances  will  cause  rup- 
ture through  the  underlying  strata  into  the  substratum, 
which  is  of  an  older  formation  but  not  yet  solidified  suf- 
ficiently to  carry  the  increased  load. 
SI 

»''ID)@^feIle=InI^3mg'"'  SE^nce   Gate    ■ 

In  the  construction  of  the  new  hydro-electric  power 
station  at  the  Sudbury  dam  in  Southl)oro,  Mass.,  the 
^Metropolitan  Water  and  Sewerage  Board  is  installing 
three  large  sluice  gates  of  novel  design.  The  height  of 
the  opening  is  so  great  that  if  the  sluice  gates  were  made 
in  one  piece,  they  would  project  above  the  floor  of  the 


UppQr  GafeS-Ss 


W         11   T-    , 

—'I '.,.%. lu. 

— II ir-f--Tr- 

ii     i!  i  " 

.Ji jL-i-j'^J 

— ^1 ir— T"— .(- 

i!  il    ^      ii 

•...J'l JL-i-JL. 

. ip.-j— ,,- 

'       i|         ii  'i    ii 

.-Ji.----.--;p4---_-^|i. 

-'! i:-i-Ji- 


_JL 


^^^^r 


Hmnra 


jnmn[ 
□nma 


^^n[ 


Port   Elevation  of  Gates 


SideClevcftion      fbrt  Elevation  of  Rwme    Section  A-A 


SAVING   GATE   SPACE   IN  A   POWER   PLANT   BY   USING 
TWO-LEAF  HUNG  GATES 

gate  house  when  opened.  As  this  was  not  desirable,  de- 
signs were  made  for  a  gate  consisting  of  two  parts  like 
a  hung  window,  but  operating  somewhat  different. 

The  gate  stem  is  attached  to  the  lower  half,  which 
when  raised  to  the  point  where  its  top  edge  or  meeting 
rail  reaches  the  top  edge  of  the  upper  half  engages  with 
lugs  on  the  upper  half  and  carries  it  along.  The  gate 
therefore  occupies,  when  open,  practically  one-half  the 
vertical  space  that  it  covers  when  closed.  Details  of  de- 
sign are  shown  in  the  accompanying  sketch. 
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MatHexmaticiams  and  Connputers 
Solve  SpIKere  Problem 

A  coiiipiitiitidii  |)i()lili'Mi  of  iiiiiisiial  (lilliciilty,  piil)- 
lislu'd  in  hJiKjint'i-rinii  A'cirs,  Ann.  21i,  1915,  j).  17(1,  sot 
)i  iiirfio  minilu'r  of  roadcrs  to  work  devising  a  nietliod  for 
solving  Iho  problem  and  making  tlii'  computation.  The 
j)rol)k'm  i.s  to  liiul  the  volume  ol'  the  ])art  segment  eut  out 
of  a  sphere  of  ~,-H.  radius  by  two  pianos  at  right  angles 
to  oaeh  otiier,  siuh  that  the  widths  of  the  two  Taeos  are 
•3  ft.  and  0.!)(i:5  ft.  respectively  (see  Fig.  1). 

Most  of  the  coni])uters  adopted  the  prismoidal  lorniula, 
without  any  donu)nstration  of  its  applicai)ility  to  the  case. 
Three  ways  of  ap])lying  the  fornmla  were  used  by  the 
.solvers  of  the  problem,  and  the  results  for  the  throe  differ, 
which  proves  that  the  formula  is  approxinuito  and  not 
exact  for  the  sphere  segment. 

Trying  the  calculus  to  get  an  exact  formula  for  the 
volume,  a  hopeless-looking  integral  is  obtained.  Never- 
theless, four  men  succeeded  in  performing  the  integration 
and  obtained  the  exact  volume  formula  thereby.  They 
are  Prof.  II.  W.  Roddick,  Cooper  Union,  New  York  City ; 
Prof.  James  E  Boyd,  Ohio  State  University,  Columbus ; 
J.  M.  Sorensen,  Chicago,  Milwaukee  &  St.  Paul  Ry., 
Chicago,  who  also  gave  the  derivation  in  detail;  and 
George  Paaswell,  New  York  City. 

Exact  Volume  Formula  by  Integration 

The  differential  expression  can  be  established  for  rect- 
angular coordinates  with  either  triple  integration  or  with 
single  integration;  and  for  polar  coordinates  around  the 
center  of  the  sphere,  with  triple  integration.  The  various 
methods  lead  to  substantially  similar  forms  of  integral. 
The  simplest  process  is  to  use  single  integration  with 
rectangular  coordinates,  inasmuch  as  the  area  of  the  cir- 
cular segment  is  easly  expressed  by  geometry  and  algebra. 

In  Fig.  2  the  given  quantities  are  L  and  //.  besides  the 
radius  E.    From  those  the  distances  a  and  h  of  the  cutting 

6iven{H=  0.963 

lR=7' 
find  Volume 


FIG.  1.     THE  PART-SEGMENT  PROBLEM 

planes  from  the  parallel  median  planes  of  the  sphere  are 
readily  computed.  The  elements  of  the  horizontal  section 
of  the  segment  and  the  formula  for  the  volume  are  con- 
veniently expressed  in  terms  of  a  and  h  instead  of  in  the 
originally  given  quantities.  Fig.  2  shows  a  side  elevation 
of  the  sphere,  where  any  horizontal  section  of  the  part 
segment,  at  the  (variable)  height  z  above  the  horizontal 


center  |)lane  of  the  sphere,  has  radius  r  and  width  r  —  a.  ' 
\i\  plan  this  horizontal  section.  Fig.  3,  has  a  half-centnil 

aiigl(!  A  c(iual  to  cos"'     .     'J'lio  area  of  the  sector,  ciiiial 

to  half  tile  leiigtii  of  the  arc  times  the  radius,  is  erpial  to 
/I;-,  and  the  area  of  the  triangle  tiiat  must  be  subtracted 
la  rt  V  r-  —  (r.      But  tii(!  variable  r  must  Ik;  expressed 


Section  X-X 

FIG.    2.     FRONT    ELEVATION       FIG.    3.     PLAN   OF   HORI- 
OR  VERTICAL  SECTION  ZONTAL  SECTION 

in  terms  of  the  principal  variable  z  by  the  relation  (.see 
Fig.  2)  r  =  V/.'-  —  Z-.  Making  the  substitution,  the 
formula  for  the  area  of  the  circular  .segment  is 


S  =  {Ri  —22)  cos- 1 


.—  a^lR^ 


V  R"^  —  z'i 

Using  this  expression,  direct  integration  on  z  gives  the 
volume  of  the  .segment  if  the  proper  limits  are  used: 


Volume 
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(R-^ 


z^)  cos~^ 


yl  R^  — 


dz 
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l/  R- 

-Tr^ 


z«  dz 


The  second  integral  is  a  common  form  that  may  be 
found  in  practically  every  integral  table  or  can  be  brought 
into  directly  manageable  shape  by  substituting  for  z  the 
value  V/^^  —  a?-  sin  u.  The  difficulties  arise  with  the 
first  integral.     Its  integration  is  as  follows : 

(722  —22)  cos- 1  "^ 


Vy?2 . 
d  (r^z  — 


dz  = 

23 


Integrating  by  parts,  according  to  the  scheme  J  v  du  = 
uv  —  J  u  dv,  the  integral  becomes 


R'^z  — ^    cos-'    

i}  yl  R^ 
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R-^z 


z3\ 


az  dz 


fi' 

J    \  '^  /  yj  R"^  —  a^  —  z^  (R^^  —  z^) 

In  the  last  integral  the  following  simplification  is  made : 

2^ 


R^  —  2* 

so  that  we  have 
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The  first  two  of  these  inte<jrals  simplify  easily  by  the 
substitution 


z  =  -^  R-  —  a'-  cos  It 

The   third    inteoral    can    by    the    same    sniistitntion    be 

(he  ■•!■,■        ,  ■ 

ucli  IS  lound  in 


iffht  into  tile  form   /   -r—_ — ,, ,  \vi 

f   A-\-  B  con  u 


most  tallies,  integrating  into  inverse-tangent  form ;  or 
it  can  be  found  direct  in  inverse-cosine  form  in  the  larger 
integral  tables.     The  three  integrals  then  are: 

a    r  z^dz  ttz   1-^, 

^J   \R-  —  a-  —  z-  o 


2ft  ^^    r 


{R'^  —  a'^)  COS' 
dz 


yJ'W 


V  R-'  - 

2aR^ 

-^-cos- 


<  R'^ 


(R-^  —  z^)  VA'-  -rt^  -22 

^7?^/«r-'^^^'-"'- 

-2^    _ 

^                                 az 

■\l  R^  —  z^yjR^  —  a* 

Then  the  complete  integral  of  the  two  terms  that  make 
up  the  volume  becomes,  after  substituting  the  limits  of 
integration : 


Volume  =  \ah  y/  R-  —  a'^ 
-f|A'3  ros-i 


i2 


nb 


^|  R^  —a^  yl  R^  —  b'^ 


Vi^2 


—  i^»(3i22  —  J2)  cos-1 


V7?2 


b'i 


It  is  noticed  that  the  formula  is  completely  symmetrical 
in  a  and  h,  as  the  geometrical  conditions  require.  Making 
either  a  or  &  equal  to  zero,  the  formula  reduces  to  the 
well-known  expression  for  the  volume  of  a  full  spherical 
segment.  For  e.xample,  making  b  equal  zero,  the  volume 
of  a  half-segnieut  is  given : 
-723 


Volume  = 


r:7i2 


which  can  be  derived  direct  from  the  volume  of  the  spheri- 
cal sector  and  the  cone  cut  off  from  it  by  a  plane. 

Mr.  Paaswell  gives  the  integration  in  a  different  form. 
Using  the  radius  of  the  base  circle  of  the  segment,  ;•  = 
V  A^  —  h'-,  his  solution  is : 

Volume  =  lab  V  r^  —  ««  -f  ^  (2/22  (R  —  b)  —  br-)  + 


lb  (2722  +  »-2)  sur 


^R^  faii-^ 


ab 


^Ir^  —  a-i 


RyJ  r^  —a^ 

This  formula,  which  can  be  transformed  into  the  other 
algebraically,  is  claimed  to  be  better  for  the  present 
example,  because  the  numerical  values  of  the  several  terms 
are  lower,  the  largest  being  about  36. 

Professor  Boyd  comjjutes  by  the  fornmla  the  value  7.46 
cu.ft.  as  the  volume  of  the  part  segment.     i\Ir.  Sorensen, 


using  a  larger  number  of  decimal  places,  obtains  7.4537. 
iMr.  Paaswell  gets  7.4044,  which  he  says  is  probably  cor- 
rect to  the  third  decimal  place.  Professor  Peddick  does  not 
give  a  numerical  solution  but  S.  L.  Peebles,  New  York 
City,  computed  by  his  fornmla  the  value  7.452.  A  seven- 
])lacc  computation  gives  7.45204  cu.ft. 

The  accuracy  of  the  computation  is  affected  by  the 
transformations  required  in  computing  the  three  inverse 
cosine  terms,  as  well  as  by  the  fact  that  the  formula  is 
one  of  differences.  The  four  terms  according  to  Mr. 
Sorcnsen's  calculation  are  given  in  the  numerical  equation 
V  -  8.2874  +  326.9387  —  312.5767  —  15.1957  =  7.4537 
Thus  the  individual  terms  from  which  the  result  is  com- 
puted arc  over  40  times  as  large  as  the  result,  and  the 
final  volume  has  nearly  two  places  less  of  accuracy  than 
the  computations  up  to  that  point. 

Different  Applications  of  Phismoidai,  Formula 
Application  of  the  familiar  prismoidal  formula  is  sul)- 
ject  to  the  uncertainty  of  how  truly  this  formula  applies 
to  the  segment  of  a  sphere  or  part  of  such  a  segment.  By 
comparing  the  result  of  the  prismoidal-formula  calcula- 
tion with  the  result  from  the  integrated  fornmla  the  cor- 
rectness of  the  prismoidal  formula  for  this  case  can  be 
judged. 

The  prismoidal  formula  can  be  applied  with  either 
face  of  the  part  segment  as  a  base,  or  it  can  be  applied 
to  that  part  of  the  half-segment  which  is  cut  away  (lying 
between  the  inner  face  of  the  segment  and  the  median 
plane  of  the  sphere).  In  the  latter  case,  of  course,  the 
volume  of  the  complete  segment  is  computed  by  the  geo- 
metrical formula 

F  =  ^  (372  -  h) 

With  the  3-ft.  face  of  the  segment  as  base,  computa- 
tions were  made  by  Frank  S.  Bailey,  East  Braintree, 
Mass.,  who  obtained  7.5106  cu.ft.;  S.  Arkin,  New  York 
City,  7.51,  and  S.  L.  Peebles,  New  York  City,  7.510.  A 
check  confirms  all  these  to  the  third  place. 

With  the  0.963-ft.  face  of  the  segment  as  base,  S.  Arkin 
obtained  7.47,  and  S.  L.  Peebles  7.568.  A  check  with 
seven-place  work  gives  7.56734.  As  might  be  expected, 
the  error  of  this  calculation  is  greater  than  that  of  the 
preceding,  as  the  body  is  higher  and  has  more  curvature. 

The  subtractive  prismoidal  method,  computing  the  vol- 
ume of  the  half-segment  and  deducting  the  small  piece 
adjoining  the  median  plane  of  the  sphere,  was  adopted 
by  a  number,  but  several  of  those  were  content  to  use 
the  average-end-area  method  for  getting  the  volume  of  the 
small  subtractive  piece. 

The  advantage  of  the  subtractive  computation  is  that 
the  influence  of  the  approximation  is  minimized.  On 
the  other  hand,  there  is  moi-e  detail  computation,  as  three 
circular  segments  have  to  be  computed. 

Typical  results  with  prismoidal  subtraction  are:  Ed- 
ward Godfrey,  Pittsburgh,  Penn.,  7.478  with  three-place 
work;  E.  J.  Creighton,  Denver,  Colo.,  7.54  (with  some 
approximations  to  shorten  the  computation  of  the  circular 
segments)  ;  seven-place  check  computation,  7.4525. 

A  slight  variation,  to  save  labor,  was  employed  by  E.  A. 
Batley,  Rome,  N.  Y.,  and  S.  Arkin,  New  York  City,  who 
found  first  the  volume  of  the  full  spherical  segment  and 
then  deducted  the  central  part  symmetrical  about  the 
vertical  median  plane  of  the  sphere,  computing  the  vol- 
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iiiiic  of  tliis  s»il)lnictivi' portion  l)y  tlif  |ii-isiii(ihliil  loi  inula. 
Their  ri'suHsan-  7.  ISv'  and  '.!!):>  iii.Tt. 

Avcni^rt'-cnil-nrca  sul)traction  fiavc  llic  I'ollowiM;,'  rrsulls. 
anion<x  otluMs:  I'rof.  .Fames  I'l.  Hoyd,  Colunil)Us,  Oliio, 
:.l(i;  K.  K.  Ilalnios,  Now  York  City,  7.51;  Cliarles  W. 
Cliassain^,  Kast  St.  Louis,  III.,  7.52;  A.  Ya])i)en,  Chi- 
eajjo,  7.717. 

An  intcM'ostinj,'  niisinter|iretation  of  the  |irniileni  was 
made  by  one  correspondent,  who  look  it  In  call  l'(ir  Ihc 
volume  of  Ihe  torus  wliose  rimr-soction  is  the  ciiculai-  part 
scfiment  of  Imse  ;!  It.  and  heiojil  O.iXi:!  It.,  the  axis  of 
revolution  being  parallel  to  the  0.!)()."5-rt.  face. 

FuRTHEU  Results;  Arka  of  Si'iuack;  Volumk  ok 

Til i!KK-Planr  Skoment 
Prof.   11.  \V.   b'eddiek,  New  York  City,  whose  integra- 
tion (if  tlie  volume  has  been  nientioucd,  also  integrated 
the  (urved  surface  of  the  part  segment.     He  gives  the 
foi'inula  : 

ab 


S  =  2/.M  AVo.s-1 


V/22 


—  b  ro.s'-i 


V  7.'2  _  b-i 


a  cos  ~ ' 


a^  ^  R^  —b^ 
b 


The  sc<)p<>  of  the  integration  has  been  extended  bv  Mr. 
Sorensen  to  the  case  of  a  segment  bounded  by  three  ])lanes 


FIG.    4.     GENERAL    CASE;    THREE    CUTTING    PLANES 
AT    RIGHT    ANGLES 

at    right   angles.    Fig.    4.      The    solution,    obtained    by 
method.s  similar  to  those  used  in  the  previous  case,  is: 
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Here,  a-  ill  the  ])revious  e.xnmple,  the  distances  of  the 
three  riiltinu  phuies  from  the  center  of  the  sphere, 
(I.  Ii  and  f.  are  to  be  computed  from  the  gi\en  (|iiaiititie«. 
If  the  three  lengths  (d'  the  .segment  are  given,  //,  .1/  and  iV, 
three  formulas  can  he  written: 

{a  4-   /.   )'  4-  //-•  4-  c-  =   /r 
a-  -\-   (b  -{-  M)-  -\-  c-  =   li^ 
rt-    -f    h-    +    (r    +    Xy    =    R'i 
\vbirb  are  solved  as  immerical  e(piations. 

The  labor  iii\(il\ed  in  all  the  aiialy.'^es  ami  calciilationB 
coiiiicc'eil  with  this  prohlem  is  very  considerable.  The 
\i)liintary  c(j(iperat ion  ol  .-o  many  able  computers  in  work- 
ing out    the   pi'dblcni   is  worthy  of  sj)ecial  coinmendat  ion. 

I  HOTES  I 


Kaplfl  Hull  Itriifwal  with  I<ocomo<lve  C"rnn«'>«  la  reported 
by  the  Lehi)?h  Valley  R.R.  On  4.07  mi.  of  track  between  Gil- 
bert and  Lodi,  N.  Y.,  the  track  wa.f  relaid  with  lOO-lb.  ralla 
in  about  6  hr.  and  the  track  entirely  completed  and  the  old 
rails  picked  up  and  loaded  on  cars  6  hr.  later.  This  work  was 
<Ione  by  four  cranes  without  interrupting  traffic.  The  rail- 
road uses  this  equipment  extensively  in  trackwork.  It  owna 
about   30  locomotive  cranes  and   has  purchased   6   more. 

St.  Puul'.<«  KU'otrie  I»iiM--'riia«iiiB  Mnchint- — In  St.  Paul, 
Minn.,  an  electric  pipe-thawing  outfit  has  just  been  put  in 
service  by  the  municipal  water  department.  It  was  built  from 
specifications  drawn  by  G.  O.  House,  General  Superintendent 
and  EnKineer.  In  such  a  climate  as  St.  Paul's,  where  frost 
goes  down  5  ft.  and  at  times  7  ft.,  frozen  water  pipes,  es- 
pecially house  connections,  are  not  unusual.  When  the  thaw- 
ing out  was  dependent  on  digging  down  to  the  frozen  pipe, 
annoying  and  often  serious  delays  followed.  This  ma- 
chine consists  essentially  of  a  four-cylinder  1,000-r.p.m. 
automobile  engine  driving  a  20-kw.  direct-current  40-volt 
generator,  a  field  rheostat  (for  regulating  voltage  from 
0  to  40),  500  ft.  of  insulated  300,000-cm.  copper  cable  in  100- 
ft.  lengths,  a  reel,  etc.,  all  mounted  on  a  1 '/4-ton  trailer  truck 
with   solid   rubber  tires.      To   thaw   out  a   main,   the   necessary 
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ST.   PAUL'S   ELECTRIC  THAWING   TRUCK 

lengths  of  cable  are  reeled  off  and  run  from  the  generator  to 
convenient  connections  of  the  frozen  pipe,  and  the  engine  is 
started.  The  machine  has  been  practically  tested  during  a 
recent  low-temperature  period  with  remaikable  results,  4  to 
5  min.  suflicing  to  clear  a  frozen  pipe  that  would  probably 
have  taken  one  or  two  days,  if  dug  for.  The  machine  was 
built  for  city  use,  but  may  be  hired  by  plumbers  at  a  rea- 
sonable rental.  It  is  estimated  that  the  machine  will  pay 
for  itself  in  two  years  by  direct  saving  in  money  plus  the 
indirect  saving  from  time  once  expended  in  digging.  The 
unit  cost  $2,700  ($700  for  the  truck  and  $2,000  for  the  equip- 
ment set  up).  The  engine  was  made  by  the  Capital  Engine 
Works,  St.  Paul;  the  generator  by  Roth  Brothers,  Chicago; 
and  the  tractor  by  the  Troy  Wagon  Works,  Troy,  Ohio.  Tht 
machine   was   assembled   by   E.   L.   Sudheimer,   St.   Paul. 
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Tampin<jj  riiilway  ties,  until  tlic  suminer  of  l!)l;?,  was 
done  wholly  by  human  muscle.  About  that  time  a  pneu- 
matic tie  tamper  a])peared  upon  the  market.  That  this 
machine  is  successful  is  evidenced  by  its  rapid  intro- 
duction on  botli  steam  and  electric  railways.  At  the 
present  time  the  New  York  Central  R.R.  owns  pneumatic- 
tamping  equipment  to  the  value  of  $75,000 ;  and  the  ma- 
chines are  in  use  on  the  Lehigh  Valley,  the  Pennsylvania, 
Hudson  &  Manliattan,  Erie,  Delaware,  Lackawanna  & 
Western  R.R.  and  other  railways. 

Two  years  ago  G.  W.  Vaughan,  Engineer  of  j\lainte- 
nance-of-Way  of  the  New  York  Central  lines — the 
inventor  of  the  pneumatic  tamping  machine,  began  ex- 
perimenting with  an  electric  tamping  device  of  his  own 
design.  In  the  midst  of  his  experiments  a  derailment 
destroyed  the  machine ;  but  a  new  one  was  constructed, 
which  has  worked  satisfactorily  and  is  now  on  the  market. 
Another  electric  tamper,  of  quite  different  design  from 
Mr.  Vaughan's,  has  recently  been  developed  in  Germany. 
Both  machines  are  described  in  this  issue. 

Now  that  a  start  has  been  made  in  the  commercial  use 
of  power  tamping  machines,  there  is  reason  to  believe 
that  their  employment  will  be  extended  very  rapidly. 
For  some  years  past  there  has  been  increasing  difficulty 
in  securing  men  for  track-maintenance  work,  and  this 
difficulty  is  rapidly  growing  acute.  Merely  by  the  opera- 
tion of  the  law  of  supply  and  demand  the  railways  are 
going  to  be  compelled  to  pay  higher  wages  to  trackmen. 
Reliance  on  breaking  in  new  men  to  the  work  from  re- 
cently arrived  immigrants  fails  when  the  tide  of  immi- 
gration is  cut  off. 

The  use  of  machines  which  enable  a  man  to  accom- 
plish more  work  and  which  require  less  muscle  will  make 
it  possible  to  hold  men  who  otherwise  would  quit  for  some 
less  laborious  occupation.  The  surprising  thing  is  that 
man  power — the  most  costly  form  of  power — should  have 
so  long  continued  to  be  the  exclusive  reliance  for  the 
hard  work  of  tamping  ties. 

Hanhiess  tests  have  been  used  far  less  in  this  coun- 
try than  they  deserve.  The  specification  of  the  Brinell 
test  for  bronzes  by  the  New  York  Central  Railroad  Co. 
is  interesting  in  this  respect.  It  is  even  more  inter- 
esting because  a  compression  test  is  coupled  with  the 
Brinell  test,  and  some  metals  are  judged  mainly  by  the 
first,  while  others  are  judged  by  the  second  test. 

Both  tests  are  measures  of  hardness,  in  a  way.  For 
heavy  service  chief  dependence  seems  to  be  placed  on  com- 
pressive strength  and  the  ability  of  the  material  to  stand 
a  certain  degree  of  squeezing  out  of  shape  without  crack- 
ing. By  specifying  certain  values  for  these  two  qualities 
a  measure  of  plasticity  is  obtained  in  conjunction  with 
a  measure  of  hardness.     Evidently,  the  object  is  to  get 


an  indication  of  load-carrying  fxbility  and  of  anti-friction 
qualities.  The  Brinell  test,  giving  only  one  figure  in- 
stead of  two,  supplies  no  information  on  plasticity. 

Of  the  relation  between  this  type  of  compression  test 
and  the  hardness  test  little  is  known.  Probably  the  relation 
is  not  the  same  for  a  material  of  distinctly  composite 
structure,  as  a  bronze,  that  it  is  for  a  more  nearly  iiomo- 
geneous  material,  as  steel.  On  this  question.  l"iowe\er, 
it  is  likely  tliat  students  of  micrography  will  have  pro- 
nounced individual  opinions. 
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Even  without  the  authority  of  statistics  it  is  jjicibably 
safe  to  say  that  the  amount  of  money  being  expended  by 
the  railways  of  the  country  on  grade-crossing  elimination 
far  surpasses  all  sums  being  spent  on  other  railway 
construction.  The  demand  for  safe  crossings  is  being 
successfully  enforced  by  not  only  the  large  cities,  but  by 
the  smaller  towns  and  villages,  while  at  the  same  time 
the  dictates  of  economy  force  the  railway  to  the  high  first 
cost  of  crossing  elimination'  to  offset  the  continual  expense 
of  watchmen  at  crossings  and  the  occasional,  but  inevit- 
able, damage  suit.  Necessarily  the  increase  in  this  work 
has  brought  about  a  development  in  the  type  of  structure 
used,  and  the  old  plate-girder  street  crossings  almost 
universal  a  decade  ago  are  being  superseded  by  bridges 
which,  while  possibly  not  more  economical,  are  certainly 
much  more  pleasing  to  the  eye  and  which  give  promise 
of  longer  life. 

Of  these  newer  types  none  is  more  novel  or  more 
artistic  than  the  recently  completed  South  Orange  over- 
head crossing  of  the  Lackawanna  R.R.,  described  on 
another  page  of  this  issue.  Girderless  slabs  of  reinforced 
concrete  are  not  new  for  railway  work — the  Soo  Line 
freight  station  at  Chicago  is  now  over  tAvo  years  old — 
but  the  use  is  sufficiently  rare  to  call  for  comment.  In 
this  particular  case  only  a  thorough  analysis  could  show 
whether  the  design  is  the  most  economical  that  could 
have  been  used,  although  the  required  variation  of  span 
length  and  skew  are  undoubtedly  taken  care  of  much  more 
readily  with  the  flat-slab  design  than  with  any  other 
available ;  but  there  is  no  doubt  that  the  long  spans  and 
flat  ceiling  lend  themselves  admirably  to  the  artistic 
development  of  a  structure  into  the  embellishment  of 
which  was  put  so  much  effort.  This  embellishment,  which 
consists  not  only  of  discreet  ornamentation,  but  also  of 
a  bush-hammered  surface  of  superior  quality,  no  doubt 
lends  much  to  the  appearance  of  the  structure.  It  would 
be  well  worth  the  while  of  the  railroad  to  conduct  free 
excursions  to  the  South  Orange  crossing  for  the  benefit 
of  those  citizens  of  the  lower  Oranges  who  have  for  so 
long  stood  out  for  track  depression  through  their  cities. 

In  the  great  amount  of  reconstruction  the  Lackawanna 
has  been  carrying  out  in  the  suburban  zone  outside  of 
New  York  it  has  been  the  consistent  policy  of  the  road 
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lo  lay  prcnt  stress  dii  IIh'  :i|i|icaniiii('  of  tlir  .-ImIkmis.  In 
this  rospoct  tho  Soiitii  Oraiiun  work  is  I'lillv  ii|i  In  llir 
])i-('vioiis  liifjfh  staiulanl-;.  Tlu'  iilili/atmn  u(  tlic  intcr- 
coliiiiin  space  luMicalli  tlic  tiack  Wmiv  lor  cania^ic  ami 
iiiolor  stands,  sidewalks  and  station  aiconiniodations  has 
made  a  virtue  nilher  than  a  detriment  of  Hie  track  eleva- 
tion and  has  perndtted  a  most  sal  i.-l'aclory  arehitcclural 
solution  ot  the  station-huildiuij  proliicm. 
S 

Tbie  Festkimsylvas&ia  Investii^atnom^ 
of  ILsceimsnira^  EEa^aitaeers 

'Three  yeai's  aji'o  the  I'ennsylvania  le;:;islatni'e  ])asscd 
an  act  eroating  a  eonunission  of  live  onjiineors,  "to  invosti- 
jjate  the  advisahility  of  licensing  engine<'rs  wlm  are  en- 
gaged ui)on  the  construction,  maintenance  and  operation 
of  work,  public  and  private,  where  unusual  hazards  exist." 

Tlie  eonunission  appointed  by  the  governor  to  carry 
out  this  task  was  made  up  of  F.  Herbert  Snow,  chairman, 
John  Price  Jackson,  secretary,  and  Samuel  A.  'i'aylor, 
George  S.  Webster  and  J.  Murray  Africa.  Some  conclu- 
sions of  this  commission  were  printed  on  page  484  of  our 
last  week's  issue.  The  complete  report  of  the  commis- 
sion is  soon  to  be  printed  and  made  available  to  the  public 
and  presents  for  the  first  time  a  complete  discussion  of 
the  proposal  to  regulate  the  practice  of  engineering  by 
state  laws,  with  the  arguments  for  and  against  it. 

For  more  than  a  dozen  years  the  subject  of  state  legis- 
lation to  regulate  the  practice  of  engineering  has  been 
discussed  by  engineers,  and  laws  providing  a  limited 
amount  of  such  regulation  have  been  enacted  in  several 
states.  The  subject  is  one  on  which  opinions  in  the 
profession  differ  radically.  Speaking  broadly,  it  is  prob- 
ably the  case  that  the  bulk  of  engineers  who  have  achieved 
success  are  opposed  to  state  regulation.  On  the  other 
hand,  there  are  many,  especially  of  the  younger  men,  who 
have  come  to  believe  that  many  of  the  dilficvilties  and 
disadvantages  under  which  the  profession  labors  can  be 
removed  by  proper  legislation  and  that  such  legislation 
would  operate  to  improve  the  condition  of  a  large  propor- 
tion of  engineers. 

As  to  what  form  such  regulation  should  take,  ideas  in 
general  have  been  extremely  hazy.  Very  few  engineers 
anywhere  have  really  given  such  systematic  thought  and 
study  to  this  subject  as  they  would  give  to  a  technical 
problem  in  engineering.  The  whole  engineering  profes- 
sion, therefore,  owes  a  debt  to  the  State  of  Pennsylvania 
and  particularly  to  the  five  eminent  engineers  who  have 
carried  out  this  investigation  and  whose  official  report 
will  henceforth  be  the  textbook  of  those  who  care  to  inves- 
tigate seriously  the  state  regulation  of  engineering 
practice. 

Their  report,  of  which  4,000  copies  are  to  l)e  printed 
for  free  distribution,  ought  to  be  placed  in  the  reference 
library  of  every  engineering  society,  every  engineering 
school  and  in  the  legislative  reference  library  at  every 
state  capital.  Many  engineers  in  private  practice,  also, 
we  doubt  not,  who  have  taken  an  active  interest  in  this 
subject  will  wish  to  secure  a  copy  of  the  book. 

It  may  be  of  interest  at  this  point  to  summarize  a  little 
hitherto  unwritten  history  concerning  the  agitation  for 
state  licensing  of  engineers.  After  the  agitation  in  Canada 
some  15  years  ago,  when  it  was  attempted  to  give  memljers 
of  the  Canadian  Society  of  Civil  Engineers  the  sole  right 
to  practice  engineering  in  the  Dominion,  little  was  heard 


of  laws  lo  rc^rulalc  cngiuccriiig  practice  Mulil  an  organiza- 
tion in  New  ^oik  City,  known  as  the  Tecluiical  Lcagiio, 
look  up  the  iilcM  and  introduced  bills  in  the  New  York 
legislature  to  carry  ils  plans  into  ell'ect.  For  Heveral 
years  in  succession  bills  of  this  sort  were  introduced,  and 
delegalions  of  well-kiiown  engineers  went  to  Allmnv  to 
oppose  lliem,  succeeding  in  eacli  case  in  having  them  killed 
ill  llie  committee.  None  was  ever  re|»orted  to  the  legisia- 
liirc.  It  became  evident,  however,  tliat  there  was  a  con- 
siileralile  elemenl  of  the  profession  whicli  favored  such 
legislation,  and  Ihe  number  included  some  eminent 
members. 

On  the  plea  that  if  such  legislation  was  at  any  time 
to  be  forced  upon  the  profession,  engineers  thciniselveB 
should  plan  the  form,  which  it  should  take,  a  joint  com- 
mittee was  organized,  nuide  uj)  of  representatives  of  five 
of  the  national  engineering  societies,  under  the  chairnum- 
shi])  of  the  late  Alfred  Noble,  for  the  purpose.'  of  drafting 
such  a  model  bill. 

This  committee,  it  should  be  said,  was  far  from  unani- 
mous in  its  opinion  concerning  sucli  legislation.  It  took 
as  a  basis,  however,  a  bill  that  had  previously  been  drafted 
by  a  connnittee  of  the  American  Society  of  Civil  Engi- 
neers and  which  was  of  the  most  sweeping  character,  re- 
quiring engineers  engaged  in  any  class  of  engineering 
work  whatever,  except  military  engineering,  and  whether 
in  private  or  in  public  work,  to  ])ass  e.'':aminations  and 
take  out  licenses  in  order  to  practice  their  profession. 
This  committee,  after  several  meetings,  finally  reached 
a  deadlock  in  its  deliberations  and  adjourned.  The  bill 
that  it  had  nearly  completed  has  never  been  reported  to 
or  approved  by  the  governing  board  of  any  of  the  national 
societies  that  were  represented  on  the  committee. 

Copies  of  this  bill,  however,  reached  the  members  of 
the  State  Engineering  Commission  of  Pennsylvania  and 
were  used  by  that  commission  as  the  basis  of  a  draft  of  a 
bill  that  it  prepared  for  the  purpose  of  arousing  public 
interest  and  discussion  among  the  engineers  of  Pennsyl- 
vania on  the  general  subject  of  state  regulation  of  the 
engineering  profession.  The  commission  held  public 
hearings  in  the  fall  of  1914  at  Pittsburgh,  Philadelphia 
and  Harrisburg,  which  were  well  attended  by  prominent 
engineers.  The  liill  was  also  taken  up  for  discussion  by 
the  Association  of  Philadelphia  Members  of  the  American 
Society  of  Civil  Engineers,  by  the  Engineers'  Club  of 
Philadelphia,  by  the  Philadelphia  Section  of  the  Amer- 
ican Institute  of  Electrical  Engineers,  by  the  Engineers' 
Society  of  Western  Pennsylvania  and  by  the  Engineers'  , 
Society  of   Pennsylvania. 

From  the  discussion  at  these  pid^lic  hearings  and  before 
these  engineering  societies,  which  is  presented  in  full  in  |j 
this  report,  it  is  apparent  that  the  proposal  that  all  engi- 
neers should  be  licensed  and  exanuned  by  state  authority 
meets  the  well-nigh  unanimous  condemnation  of  the  engi- 
neering profession.  On  the  other  hand,  it  is  equally  evi- 
dent that  there  are  many  unsatisfactory  conditions  in 
the  practice  of  engineering  as  at  present  carried  on,  which 
the  profession  itself  has  thus  far  been  unable  to  remedy 
and  which  seems  to  require  some  sort  of  state  legislation 
for  the  protection  of  the  public  and  of  reputable  members 
of  the  profession. 

In  the  summary  of  the  commission's  conclusions, 
printed  in  our  last  issue,  a  plan  is  recommended  under 
which  engineers  engaged  in  public  service,  whether  of 
cities,  states  or  counties,  would  have  their  qualifications 
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tested.  Engineers  engafj^ed  in  subordinate  positions 
would  have  to  pass  civil-service  examinations.  P]ngi- 
neers  who  are  candidates  for  higher  positions  would  be 
judged  on  their  past  professional  record,  just  as  they 
would  be  were  they  to  enter  the  service  of  a  private  firm 
or  corporation.  Engineers  engaged  in  general  practice, 
who  do  work  for  cities  on  a  fee  basis,  would  be  required 
to  file  with  some  public  authority  a  sworn  statement  of 
their  professional  record,  giving  testimonials,  etc.  The 
authorities  of  a  city  or  town  desiring  to  engage  an  engi- 
neer, therefore,  could  by  reference  to  these  state  records 
ascertain  what  the  men  who  had  applied  for  the  work 
or  others  whom  it  might  wish  to  engage  had  done  in  tlie 
past.  The  board  with  which  such  certificates  of  profes- 
sional record  wore  filed  would  have  authority  to  cancel 
such  registration  for  cause,  such  as  fraudulent  re{)resen- 
tation. 

A  perusal  of  the  commission's  report  makes  it  evident 
that  the  members  of  the  commission  were  much  more 
favorably  disposed  to,  and  inclined  to  go  much  fartlier 
in,  state  regulation  than  were  most  of  the  prominent  engi- 
neers who  appeared  before  the  commission  at  its  hear- 
ings. An  exjilanation  for  this  may  be  fouiul  probably  in 
the  fact  that  Mr.  Snow,  the  chairman  of  the  commission, 
in  his  work  as  chief  engineer  of  the  Pennsylvania  De- 
partment of  Health  has  to  examine  and  pass  upon  the 
plans  for  certain  municipal  works  submitted  by  engi- 
neers employed  by  cities  in  Pennsylvania.  He  is  famil- 
iar, as  few  engineers  are,  with  the  extent  to  which  smaller 
municipalities  often  suffer  from  the  employment  of  incom- 
petent engineers. 

At  the  present  time  there  appears  to  be  a  decided  lull 
in  the  agitation  for  state  licensing  of  engineers.  For  two 
years  in  succession  now,  nothing  has  been  heard  of  the  sub- 
ject in  the  New  York  legislature ;  and  with  the  multitude 
of  other  more  important  subjects  pressing  upon  public 
attention,  there  seems  little  likelihood  of  legislation  of 
this  sort  going  forward  unless  engineers  themselves  organ- 
ize and  work  to  secure  it. 

Wherever  and  whenever  such  legislation  is  proposed, 
however,  the  profession  is  fortunate  henceforth  in  having 
the  Pennsylvania  report  at  hand  as  a  textbook  to  indicate 
what  not  to  do,  as  well  as  the  directions  from  which  some 
benefit  to  the  public  and  the  profession  may  be  expected. 

The  reactions  of  the  European  War  sliuw  themselves 
with  unexpected  force  in  unsuspected  places.  For  in- 
stance, a  year  ago  it  was  predicted  that  the   price  of 

arbage  grease  would  slump  because  of  war  conditions. 
Instead,  it  has  reached  t\\e  remarkably  high  figure  of 
C.26c.  per  lb.  at  Cleveland,  owing  to  the  heavy  demand 
for  grease  for  glycerin  and  red  oil  for  dyestuffs.  It  is 
reasonable  to  suppose  that  garbage  tankage  prices  would 
also  rise  with  the  curtailment  of  nitrate  and  phosj)hate 
supplies.  Of  course,  war  prices  afford  narrow  and  un- 
stable foundations  for  permanent  investments;  but  the 
after-war  readjustments  in  the  field  of  the  products  named 
are  likely  to  take  so  long  as  to  warrant  garbage-reduction 
works  to  enlarge  and  perfect  their  equipment  with  no  loss 
of  time,  in  order  to  reap  the  benefit  of  present  high 
prices  and  build  up  reserves  for  lean  years,  if  they  come. 
To  wdiat  extent  the  high  prices  should  encourage  the 

-tablislunent  of  new  garbage-reduction  plants  is  a  mat- 


ter for  careful  consideration  in  connection  with  a  variety 
of  local  conditions  that  should  be  given  careful  engineer- 
ing study  in  each  case.  Certainly,  if  there  was  ever  a 
time  when  garbage-reduction  could  hold  its  own  against 
incineration,  it  is  in  this  year  of  1916.  Doubtless  the 
proprietors  of  processes  and  manufacturers  of  apparatus 
for  garbage-reduction  works  are  already  sitting  up  and 
taking  notice. 

•^. 

The  high  price  of  most  of  the  chemicals  used  in  water 
purification,  reviewed  elsewhere  in  this  issue,  is  a  serious 
matter,  but  far  less  serious  than  it  would  be  if  licpiid 
chlorine  were  not  available.  That  agent  was  already 
displacing  hypochlorite  of  lime  before  the  war  prices  came 
on.  Its  ])ricc  has  gone  up,  ])ut  the  advance  is  nothing 
like  that  for  hypochlorite.  Fortunately,  the  unit  cost 
of  disinfection  by  either  agent  is  still  so  low  as  to  be 
insignificant  when  compared  with  the  safety  that  is  in- 
sured by  its  use. 

As  matters  stand,  the  heaviest  burden  that  war  prices 
place  on  water-works  plants  comes  through  the  increase 
of  three  or  four  times  in  the  price  of  sulphate  of  alumina, 
wdiich  is  widely  used  as  a  coagulant  and  is  a  consider- 
able item  in  water-works  expenses  even  under  normal 
conditions.  Luckily,  water-works  su])erintendents  can 
get  along  with  less  of  this  agent  now  than  before  chlorine 
disinfection  came  into  use. 

Since  lime  has  not  advanced  in  price  and  sulphate  of 
iron  is  not  much  more  costly  than  before,  the  water-works 
using  these  materials  or  which  perchance  can  turn  to  them 
are  in  a  fortunate  position. 

All  who  are  called  upon  to  exercise  control  over  the 
efficiency  of  water-purification  plants  that  use  any  of 
the  high-priced  chemicals  should  be  constantly  on  the 
alert  in  these  days  lest  the  desire  to  keep  expenses  from 
rising  should  get  the  better  of  the  determination  to  sup- 
ply safe  water  at  any  cost. 

A  word  of  caution  may  well  be  offered  to  those  who 
are  concerned  with  sewage-treatment  ])lants  employing 
chlorine  disinfection.  It  is  hard  enough  at  best  to  main- 
tain the  use  of  enough  hyprchlorite  or  liquid  chlorine 
to  be  of  much  real  service  in  sewage  disinfection.  Under 
existing  prices,  particularly  where  hypochlorite  is  used, 
skimping,  or  even  cutting  out  disinfection  entirely,  may 
be  expected  by  all  except  the  most  conscientious  superin- 
tendents and  the  best-financed  plants. 

Finally,  there  is  much  in  the  present  situation  to  make 
stronger  than  ever  before  the  already  forcible  argument 
for  substituting  liquid  chlorine  for  hypochlorite  in  both 
M'ater  purification  and  sewage  treatment. 


A  stir  was  caused  in  New  York  City  a  H^^w  days  ago 
bv  page  advertisements  in  the  newspaper.s,  in  which 
leading  merchants  pleaded  for  the  exclusion  of  clothing 
manufactories  from  the  district  bounded  by  3:5rd  aiul  .5!)th 
St.  on  the  north  and  south  and  Third  and  Seventh  Ave. 
on  the  east  and  west.  The  plea  is  all  the  more  inter- 
esting and  significant  because  it  comes  at  a  time  when 
a  branch  of  the  city  government,  acting  under  state 
legislation  of  1914,  is  engaged  in  dividing  tlie  whole  of 
Greater  New  Y''ork  into  residence,  business  and  manu- 
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riicluriiifi  (li.><)ric(s.  Siuli  ii  tusk  is  nrrcssurilv  slow, 
since  it  involves  tin-  |»re|iaiiitinii  nf  linlnl  i\r  |iImiis  for 
distrietiu;,'  or  zoninj;  the  <il\.  Inlli.uiij  li\  liill  n|)|inr- 
tnnity  for  iin  expro.ssioii  of  |iiililic  i.|iininii.  CoiiceivaMv, 
its  cxecntioM  inijjht  he  contested,  in  wliicli  case  tlio  al- 
most certain  iiltiinate  sanction  of  llie  lii:;lies|  conrls  ini^lit 
yet  cause  Ion;:  delay. 

Compared  with  ;ill  this  pnihidiic  delay,  tin'  ;ii(i(in  of 
tlie  dozen  hi^'  merchants,  hacked  hy  various  other  pnwcifid 
interests,  seems  speedy  and  ellicienl,  hecan.so  it  sets  Fch. 
1,  J!)17,  as  the  date  on  whicli  these  hi^^  merchants  will 
heiiin  ^ivin^  preferences  in  their  ]iurchases  to  ^^oods 
maiiufaetiired  outside  the  delimited  aica. 

This  movement  is  essentially  an  a])i)ea]  from  the  pocket- 
book  to  the  pocket-hook.  11  is  founded  on  the  sound 
thesis  of  preventing  another  bliglited  district  in  .Vew 
York,  with  its  enormous  losses  in  property  values,  such 
as  has  been  created  time  and  again  by  the  northward 
movement  of  many  classes  of  business  in  New  York  City. 
Some  of  these  migrations  have  done  no  harm  except  to 
leave  a  deserted  and  blighted  district  behind  them,  but 
the  one  now  in  (piestion  is  believed  to  cast  a  blight  wdier- 
ever  it  extends. 

It  is  certainly  lime  to  slop  these  hapha/ard  movements 


and  try  to  substitute  orderly  city  de\el(,pnient  in  their 
pla<c.  Where  it  can  be  done  by  coiipcration  ralher  than 
by  iiici(ion  the  results  nuiy  bo  more  quickly  attained, 
but  as  a  rnh,'  the  larger  interests  at  stake  require  both 
eomprelumsive  aiul  constant  supervision  and  control 
throughout  the  whole  city  by  a  properly  constituted 
bran<'h  of  the  city  government. 

y. 

An  engineer  has  come  into,  or  partly  into,  his  own 
again  at  Seattle.  For  years  H.  H.  Thom.son  was  not 
oidy  city  engineer,  but  in  large  measure  h<;  was  the  ad- 
ministrative government  of  the  city,  and  that  during  its 
most  remarkable  period  of  growi;h.  Then  malign  influ- 
ences set  themselves  against  him  and  led  him  to  resign. 
l''roni  that  time  to  this  the  city  eouncil  has  followed  its 
own  notions  of  city  engineering  to  a  marked  degree,  with 
some  deplorable  results.  On  March  7  .Mr.  Thomson  was 
elected  to  the  eity  council,  standing  next  to  the  highest 
among  the  six  candidates  to  fill  the  tliree  vacancies  in 
Seattle's  council  of  nine  members.  Undoubedly,  ^Mr. 
Thomson's  great  ability  and  strong  personality  v/ill  again 
make  themselves  felt  in  the  city's  affairs. 


otters  tt©  ttlhie  EdlMoir 
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Sir — In  the  ordinary  design  of  a  retaining  wall  founded 
on  piles  the  number  and  spacing  of  the  piles  to  resist 
tlie  vertical  loads  imposed  are  matters  of  routine  design 
readily  comprehended  and  easily  executed.  The  lateral 
resistance  of  the  piles  to  the  horizontal  thrust  of  the 
earth  transmitted  through  the  retaining  wall  is,  however, 
not  so  well  understood. 

If  a  wall  is  founded  on  rock,  the  resistance  to  sliding 
is  determined  by  multiplying  the  vertical  component  of 
the  resultant  by  the  probable  coefficient  of  friction  be- 
tween the  masonry  of  the  wall  and  the  rock  foundation. 
In  case  this  resistance  is  not  sufficiently  larger  than  the 
horizontal  component  of  the  resultant,  a  suitable  key  is 
provided  under  the  foundation,  extending  into  the  rock. 
But  for  a  wall  on  a  pile  foundation  the  piles  must  fur- 
nish the  necessary  horizontal  resistance  to  sliding,  with  a 
suitable  factor  of  safety.  For  a  wall  or  foundation  of 
which  the  tangent  of  the  resultant  pressure  is  fairly  large 
the  number  and  spacing  of  the  piles  may  depend  on  their 
resistance  to  displacement  laterally  rather  than  their  ver- 
tical bearing  power. 

The  required  horizontal  resistance  in  each  pile  just 
to  resist  lateral  motion  might  be  obtained  by  dividing 
the  net  horizontal  force  by  the  number  of  piles,  but  the 
questions  now  arise:  Is  this  horizontal  force  resisted 
equally  by  each  pile,  and  how  nmch  is  a  pile  good  for  in 
resisting  lateral  pressure  ? 

The  writer  has  consulted  engineers  of  wide  experience 
and  has  explored  textbooks,  but  has  been  unable  to  obtain 
any  satisfactory  theory  or  data  from  tests  on  the  horizon- 


tal resistance  of  piling  or  the  probable  distribution  of 
loads.  Tests  made  on  piles  of  different  lengths  and  driven 
in  a  variety  of  soils  would  probably  furnish  the  mcst 
reliable  data  on  horizontal  resistance. 

Carlton  N.  Conner, 
United  States  Junior  Engineer. 
Custom  House,  Cincinnati,  Ohio,  Feb.  18,   1916. 

WSasvt  Is  Ina^eiratlaoim? 

Sir — In  connection  with  your  recent  editorials  and 
articles  on  reinforced-concrete  patents  the  following  ex- 
tract, from  an  address  by  the  late  Prof.  J.  B.  Johnson, 
one-time  dean  of  the  engineering  school  of  the  University 
of  Wisconsin,  will  doubtless  be  of  interest: 

Profitable  invention  must  include  the  use  or  embodiment 
of  scientific  principles  with  which  tlie  untrained  artisan  is 
unacquainted.  Already  our  Patent  Office  is  much  puzzled  to 
distinguish  between  engineering  and  invention.  Since  engi- 
neering proper  consists  in  the  solution  of  new  problems  In 
the  material  world,  and  invention  is  likewise  the  discover}' 
of  new  ways  of  doing  things,  they  cover  the  same  field.  But 
an  invention  is  patentable,  while  an  engineering  solution  is 
not.  Invention  is  supposed  in  law  to  be  an  inborn  faculty  by 
which  new  truth  is  conceived  by  no  definable  way  of  ap- 
proach. If  it  had  not  been  reached  by  this  particular  indi- 
vidual, it  is  assumed  that  it  might  never  have  been  known. 
An  engineering  solution  is  supposed,  and  rightly,  to  have 
been  reached  by  logical  processes  through  linown  laws  of 
matter  and  force  and  motion,  so  that  another  engineer,  given 
the  same  problem,  would  probably  have  reached  the  same  or 
an  equivalent  result.  And  this  is  not  patentable.  Already  a 
very  large  proportion  of  the  patents  could  be  nullified  on  this 
ground,  if  the  attorneys  only  knew  enough  to  make  their  case. 

Professor  Johnson's  address  is  pul)lished  in  exfenso  in 
"Addresses  to  Engineering  Students,"  edited  by  Waddell 
&  Harrington,  pages  25-35.  F.  H.  Fraxklaxd. 

Lake  Charles,  La.,  Feb.  22,  1916. 


Mardi  u,  lyir. 
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KleM  nim  Hew  Yos-Ife 

Snow-rciiioval  luctliods  in  cities  of  from  200,000  up 
were  descriljcd  and  discussed  at  a  conference  held  in  New 
Y'orI<  City  on  the  evening  of  'Mar.  8,  under  the  joint 
auspices  of  the  National  Highways  Association,  Society 
of  Street  Cleaning  and  Refuse  Disposal  of  the  United 
States  and  Canada,  Autonioi)ile  Cluh  of  America,  Citizens 
Street  Traffic  Committee  of  Greater  New  York,  and  the 
Graduate  Course  in  Highway  Engineering  at  Columbia 
University.  George  W.  Tillson,  who  presided,  said  ajjtly 
that  if  Arthur  IT.  Blanchard  picked  that  date  with  fore- 
knowledge of  weather  conditions  he  deserved  to  be  matic 
chief  of  the  Weather  Bureau  straightway.  Snowstorms 
occurred  both  on  Feb.  7  and  on  Feb.  8,  and  the  snow 
fighters  of  the  Eastern  cities  were  hard  at  work  while  their 
bosses  congregated  in  the  Automobile  Club  of  iVmerica 
and  explained  what  the  men  were  doing  and  how  hard  it 
was  to  get  men  to  work  at  night. 

Seven  30-min.  papers  were  presented,  each  followed 
by  a  short  open  discussion,  the  conference  closing  at 
12:30.  The  following  were  the  speakers:  William  H. 
Connell,  Chief,  Bureau  of  Highways  and  Street  Cleaning, 
Philadelphia  ;  John  T.  Fetherston,  Commissioner  of  Street 
Cleaning,  New  York  City;  George  H.  Pride,  Treasurer, 
Motor  Truck  Club;  Gus  H.  Hanna,  Cleveland;  Leon 
F.  Peck,  Superintendent  of  Streets,  Hartford,  Conn. ;  A. 
E.  Kalbach,  Deputy  Street  Cleaning  Commissioner,  Bor- 
ough of  the  Bronx,  New  York  City.  The  full  proceed- 
ings of  the  conference  will  be  published  by  the  National 
Highways  Association. 

Until  1912  the  removal  of  snow  was  not  dignified  by 
being  regarded  as  an  engineering  operation.  The  old 
metliod — and  one  that  still  prevails  in  many  centers,  es- 
pecially where  money  is  valuable — was  to  wait  until  the 
snow  had  ceased  falling  before  inaugurating  the  counter- 
attack. Under  the  present  efficient  schedule  employed  by 
cities  of  the  first  class,  preparations  start  with  the  earliest 
warning  of  the  approach  of  a  storm,  and  mobilization  of 
the  snow-removal  forces  commences  coincidently  with  the 
first  flakes. 

There  are  two  great  classes  of  removal  methods:     (1) 
Those  systems  and  nuichines  that  have  stood  the  test  of 
practice;  (2)  the  schemes  and  devices  suggested  and  of- 
fered by  inventors.     Under  the  first  may  be  mentioned 
I  plowing,  loading  on  trucks  and  flushing  into  sewers,  and 
1  under  the  second  classification  occur  the  various  melting 
I  devices  such  as  compression  boxes,  electric  grids,  asphalt 
j  burners   and   steam   ])ipes    (necessitating   central-station 
j  plants). 

I      The  last-named  scheme  might  be  theoretically  applic- 

I  able  to  streets  carrying  extremely   heavy  traffic,   where 

I  the  snow  nuist  be  removed  at  all  costs ;  but  there  are  two 

\  very  formidable  drawbacks  to  the  use  of  melting  pipes. 

I  Maintaining  a  tem])crature  of  80°  on  these  pipes  when 

'  the  temperature  of  tlie  surrounding  air  is  zero  will  cer- 

I  tainly  cost   a   lot  of   money;   secondly,   only   under   ex- 

;  tremely  favorable  conditions— and  one  wonders  in  what 

;  l)usy  streets  tliey  are  to  be  found — could  the  piping  be 

'  laid  beneath  the  i)avcnient,  on  account  of  existing  sub- 

-urface  structures.     It  is  estimated  that,  in  addition  to 

'lie  or  more  longitudinal  mains,  laterals  would  have  to 

!  be  i)rovided  every  4  ft.     Such  a  system,  were  it  feasil)le, 

would  certainly  solve  the  snow-dis])osal  ]5r()blem  iTi  heavy- 


traffic  streets,  and  some  time — maybe  in  r,()  or  100  years — 
city  planners  will  no  doubt  provich;  tlic  necessary  piping 
in  the  ideal  cities  of  that  era. 

An  interesting  special  method  was  descril^ed  by  Mr. 
Connell.  In  tlie  Pennsylvania  R.R.  terminal  in  Phila- 
delpliia  the  snow  is  thrown  on  a  car  underframe  equipped 
with  a  number  of  longitudinal  steam  pipes.  Tlie  melted 
snow  falls  through  into  a  pan  provided  M-itli  an  overfl(jw 
outlet.  This  car  can  be  loaded  25  times  before  the  water 
has  to  be  dumped.  Of  course  tin's  mctliod  lias  limited 
apj)lication  in  general  city  work. 

The  city  presenting  the  hugest  snow-removal  problem, 
naturally,  is  New  York,  with  its  30,000,000  sq.yd.  of 
street  surface  to  be  cleared.  It  is  the  aim  here  to  employ 
18,000  men  per  shift,  with  84  motor  plows  and  12  trac- 
tors, as  against  a  total  force  of  4,000  men  in  Philadelphia. 
New  York's  snow-removal  force  is  arranged  in  four  di- 
visions :  ( 1 )  The  snow  fighting,  consisting  of  employees 
of  the  street-cleaning  department,  with  the  plows;  (2) 
the  snow  removal,  comprising  the  contractors;  (3)  the 
first  reserve,  comprising  the  garbage-collection  force  with 
carts;  (4)  the  second  reserve,  or  volunteer  organization, 
comprising  the  forces  and  equipment  supplied  by  public- 
spirited  citizens.  The  first  drive  is  always  directed  against 
the  snow  on  congested  thoroughfares. 

The  main  problem  in  snow  removal  seems  to  be  that  of 
securing  and  handling  labor.  Being  human,  the  men  do 
not  like  to  work  at  niglit,  during  a  severe  .storm  or  in 
very  cold  weather.  The  answer  to  this  is  higher  pay. 
At  present  New  York  pays-  its  emergency  snow  fighters 
30c.  an  hour,  as  against  25c.  in  normal  times  (during 
the  general  clean-up  after  the  emergency  is  passed).  The 
additional  5c.  an  hour  is  uot  dazzling  enough  to  tempt  a 
sufficient  number  of  men  to  endure  the  hardships  entailed 
by  emergency  work.  In  an  endeavor  to  offset  this  con- 
dition a  bonus  is  paid  whereby,  if  a  section  gang  performs 
its  allotted  work  in  a  given  time,  the  men  are  paid  40c. 
per  hour.  Deputy  Street  Cleaning  Commissioner  Kal- 
l)ach,  of  the  Bronx,  stated  that  under  the  present  allot- 
ment of  work  it  is  almost  impossible  for  the  men  to  earn 
a  bonus.  This  is  a  condition  that  calls  either  for  higher 
emergency  wages  or  for  smaller  allotments  or,  perhaps, 
for  both.  Against  this  argument,  however,  Ave  have  Com- 
missioner Fetherston's  statement  that  the  cost  of  snow 
removal  is  getting  to  be  too  large  in  New  York  City.  It 
passed  the  million-dollar  mark  this  year. 

A  system  deserving  of  special  mention  is  the  use  of 
sewers  for  snow  disposal.  This  practice  is  growing  in 
favor  wherever  it  is  permitted.  In  New  York  where  this 
method  has  had  a  thorough  tryout,  the  cost  is  3.1e.  per 
cubic  yard  (exclusive  of  cost  of  water),  as  against  53.3 
for  contract  work  during  the  six  winters  ])receding  the 
inauguration  of  the  sewer  flushing  (1!)14-1915),  36.7c. 
having  been  the  minimum  price  paid  for  contract  work. 
The  cost  in  the  winter  of  1914-1915,  for  the  sewer  and 
contract  work  in  coml)ination,  was  12.1c.  per  cu.yd.,  and 
the  cost  is  running  along  about  the  same  this  year. 

On  Apr.  17,  1914,  a  snow-removal  conference  was  held 
in  Philadelphia.  At  that  time  it  was  found  that  nearly 
every  city  had  its  own  problem,  the  modifiers  being  traffic 
congestion,  adequacy  and  availablity  of  sewers,  other 
means  of  dis])osal,  ])opulation,  width  of  streets,  and  last 
but  not  to  be  neglected,  the  financial  policy  of  the  muni- 
cipality. In  the  ])ast  two  years  much  has  been  learned, 
as  thejuteresting  and  jjrofitable  191G  meeting  proved. 
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Fh^t  Sllab 


S).\()rslS — (Iradi'-rlcvdlioii  work  utilizin;/  ri'iii- 
forrril-ronrretr  i/inlcrlcss-slah  construction.  Unique 
solution  of  station  problem.  Slalis  desir/nrd  for 
lirariest  train  loatling.  Detailed  inetliods  of  con- 
struction. 

'I'lic  I  »rl;i\\;in'.  L;icka\vaiiiia  &  )\\'sti'ni  K.U'.  has  just 
((iiii|ili'l('(l  throufjh  South  Orange,  N.  J.,  a  stretch  of 
alidul  a  mile  of  grade  ehanges  to  eliminate  four  grade 
irossiiigs,  which  involved  the  construction  of  5,000  ft. 
of  eartli-lill,  three  concrete-l)ridge  street  crossings  and 
two  stations — one  at  iMounlain  Station  and  the  other 
at  South  Orange.  The  former  is  about  at  the  original 
uradc,  and  liie  street  crossing  is  carried  over  the  track 


'n> 


linir  Ihc  grade  crossings  in  llie  village  had  to  he  (^lini' 
inated.  It  was  decided  to  do  this  hy  elevating  the  tracks, 
carrying  them  on  an  carth-lill  witii  concrdc  hridge  over- 
crossings  at  llic  st  reels. 

At  Soutli  Orange  station,  however,  which  is  imme- 
diately alongside  the  main  cross-street  of  the  village, 
|)roj)erty  was  so  valuable  that  tlu,'  ])iirchase  of  extensive 
right-of-way  had  to  be  reduced  to  a  minimum.  For  this 
reason  it  was  decided  to  incorporate  the  station  witii  the 
grade-elevation  work,  .so  as  to  reduce  the  re(|uire(I  ground 
])urchase  to  the  snnillest  possible.  Accordingly,  a  gir- 
derless-slab  reinforced-conerete  bridge  was  built,  extend- 
ing, as  shown  in  Fig.  2,  from  the  cast  side  of  the 
transverse!  street  420  ft.  west,  including  under  it  the 
sidewalks  and  jjavenient  of  South  Orange  Ave.,  which  is 


FIG.    1.    THE    SOUTH    ORANGE    TRACK    ELEVATION    AND  STATION  OF  THE  LACKAWANNA   RAILROAD 


on  a  concrete  arch  bridge.  The  latter  station  is  novel 
in  that  it  is  built  under  and  around  a  reinforced-conerete 
girderless  floor  bridge  that  spans  the  main  street  of  the 
town  and  extends  for  some  400  ft.  beyond  the  street,  to 
accommodate  the  station  structure.  It  is  approached 
from  each  end  by  a  new  earth-till. 

South  Orange  is  on  the  IMorris  &  Essex  division,  one 
of  the  mo-st  heavily  traveled  suburban  lines  outside  of 
New  York.  It  has  had,  up  to  the  present,  only  two  tracks 
through  the  village.  Increased  traffic  demanded  an  ex- 
press track,  so  reconstruction  was  projected  about  two 
years  ago,  involving  the  enlarging  of  the  right-of-way 
to  accommodate  three  tracks,  the  middle  one  of  which  is 
used  for  inbound  express  traffic  in  the  morning  and  for 
outbound  express  traffic  in  the  evening.     At  the  same 


a  county  highway,  and  the  sidewalk  approaches  to  the 
station,  the  platforms,  motor  stands,  a  heating  plant  and 
the  station  proper. 

The  railroad  had  ex2>erience  with  this  type  of  con- 
struction in  the  viaduct  150  ft.  wide  and  1,000  ft.  long 
approaching  the  new  Lackawanna  terminal  improvements 
now  under  construction  at  Buffalo.  It  was  adopted  at 
Soutli  Orange  for  its  cheapness,  the  effective  architectural 
treatment  it  permits,  the  very  shallow  floor  depth,  the 
absence  of  vertical  projections  above  the  track  and  the 
rigidity  of  the  construction.  It  is  stated  that  two  heavy 
locomotives  passing  over  the  structure  at  high  speed  pro- 
duce hardly  any  vibration  and  that  the  rumbling  noises 
common  on  .structural-steel  bridges  are  very  much  sub- 
dued, thus  avoiding  the   usual  street-crossing  nuisance. 
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FIG.   2.   GENERAL  I'LAN  AND  ELEVATION  OP  THE  SOUTH  ORANGE  GRADE  ELEVATION 


Details  of  the  crossing  aie  shown  in  Fig.  2.  A  viow 
of  it  is  in  Fig.  1.  It  Mill  be  seen  that  it  carries  three 
tracks,  with  two  platforms — an  island  one  with  shelter 
houses  and  an  interior  one  reached  from  the  station  proper. 
On  account  of  property-line  irregularities  the  structure 
varies  from  79  ft.  in  -nadth  at  the  west  abutment  to  74 
ft.  5  in.  at  the  east  abutment.  The  fiat  slabs  are  carried 
on  columns  generally  spaced  18  ft.  9  in.  c.  to  c.  trans- 
versely, a  spacing  dictated  both  by  economy  and  by  the 
location  of  the  platforms  and  stairway  openings.  Longi- 
tudinally, columns  are  spaced  on  20-ft.  centers,  except 
where  the  skew  of  the  l)ridge  requires  the  extension  of 


the  span  to  30  ft.,  which  makes  a  iiunibcr  of  irregidar 
])anc!s,  as  shown  in  Figs.  2  and  3. 

The  columns  for  the  typical  18-ft.  9-in.  by  20-ft.  panels 
are  circular  in  section  and  34  in.  in  diameter.  Along 
the  curb  line  the  columns  are  36  in.,  while  those  in  the 
center  of  the  roadway  are  40  in.  The  slab  is  20  in. 
thick  for  a  typical  panel,  increased  to  26  in.  for  the  road- 
way span. 

Architectural  features  include  a  handsome  railing, 
arched  fascia  girders  on  the  showing  faces,  colored  matt- 
glazed  tile  panels  at  the  head  of  each  pilaster,  bush- 
hammering  of   the   exterior  surfaces   and   the   use   of   a 
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Sec+ion      on      Express   '^    Track 
FIG.    3.      DETAILS   OF   CONCRETE    STRUCTURE    AT    SOUTH   ORANGE    GRADE    ELEVATION 
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(lark-ri'il  wiiT-ciit  lirick  fur  tln'  slalinii  liiiildin;^-.  Tin: 
l)Iair(irm  (■aiio|)ifs  arc  of  >l  rmtiiinl  sled,  with  miK  iilc 
I'ool'  .slal)s  iii\('i-cil  with  L;iri'ii  (ilc.  >iiiiil;ii-  lo  Hull  i>\\  the 
waitinjx-niiuii  iddf. 

'I'lic  llnl  >la!i  llcHir  is  on  tlir  cmiiI  ilcvcr  llat-slab  systi'iii, 
controlled  by  tlu'  Cniicrctr  Steel    I'nxlncts  Co.,  Cliica^^o. 


FIG.    4.     DETAILS   OP    THE    REINFORCEMENT    OF    A 
TYPICAL   FLAT-SLAB   PANEL 

It  consists  of  a '  four-way  reinforcement  of  a  slab  with 
aj)pro-\iniately  one-half  of  the  rods  of  each  band  bent  up 
over  the  column  capitals  to  provide  reinforcement  for 
negative  bending  moments  at  these  points.  The  rein- 
forcing details  are  shown  for  a  typical  panel  in  Fig.  4. 


Tlic  cllVctivc  dcptli  (if  the  ((iluiinis  is  increased  l)y  drop 
|iaiicls,  also  serving  to  reduce  shearing  stresses,  'i'lic! 
luetliod  of  design  is  explained  as  follows  by  A.  15.  (Joheii, 
-Vssistant  Engineer  of  llie  liackawanna. 

The  structure  was  dcsiKiied  to  carry  two  233-ton  Mikado 
••iiKlnc'S  (four  drlverH  F)  ft.  6  In.  c.  to  c,  60,000-Ib.  axle  loadw) 
fii  triiln  on  each  of  the  three  trackM.  OwIiik  to  the  hiKh  rale 
of  Hpeed  of  the  trains  acroMH  the  vl:iiluct,  ;i  lar^e  Uve-load  Ini- 
liact  factor  was  added,  which  amounted  to  fiX'/,  of  the  st.'itlc 
Uve-load  and  wan  proportioned  in  the  foMowinK  ratio:    Impact 

-3  -p-  ,  '  ■'  The  niaxlniuMi  iiCKatlvo  and  positive  live- 
load  inonientH  were  determined  by  the  theorem  of  three  mo- 
ments for  wheel  concentrations  of  the  two  engines  followed 
hy  a  trainload  of  0,000  lb.  per  llii.ft.  of  track  over  seven  iianels 
for  both  the  Irregular  spans  over  the  avenue  and  the  18-ft.  9- 
In.  by  20-ft.  typical  panels.  Foi-  maximum  moments  all  three 
tracks  were  coiKsidered  loaded.  In  aildltlon  to  the  longitudinal 
continuity  of  the  slab  over  the  columns  there  is  a  transverse 
continuity.  However,  the  moments  that  were  computed  in 
the  longitudinal  direction  were  distributed  transversely  in 
accordance  with  the  method  of  computing  simple  beam  reac- 
tions and  the  impact  factor  determined  by  the  formula  pre- 
viously mentioned.  Due  to  the  considerable  amount  of  fixed- 
ness at  the  columns  and  the  transverse  continuity,  •-/ir.  of  the 
computed  moment  was  used,  thus  giving  end  moments  equiva- 
lent to  We-  -i-  15  for  determining  the  amount  of  steel  required 
over  the  columns. 

Following  the  method  of  calculating  the  negative  moment 
over  the  columns,  the  slab  at  the  center  of  the  panel  was 
proportioned  for  the  maximum  positive  moment,  reduced  in 
the  same  ratio  as  was  the  negative  moment.  The  reinforce- 
ment required  was  then  distributed  among  the  direct  and  diag- 
onal bands  in  accordance  with  the  coefficients  of  V«o  and  '/■* 
respectively,  or  a  ratio  of  3  to  2,  as  established  by  the  Chicago 
Ijuilding    code. 

The  columns  were  designed  as  hooped  columns,  with  both 
spiral  and  vertical  reinforcement  to  take  the  maximum  reac- 
tions due  to  the  conditions  of  loading,  as  heretofore  described. 
The  footings  of  the  two  columns  of  each  bent,  under  the  west- 
bound track,  are  connected  throughout  by  reinforced-concrete 
ties  to  insure  a  more  uniform  distribution  of  the  load  on  these 
footings.  The  footings  are  designed  for  a  soil  pressure  of  3 
tons  per  sq.ft.  on  a  good  gravel  subsoil. 

The  unit  stresses  used  in  the  design  of  this  work  were  650 
lb.  per  sq.in.  for  extreme  fiber  compression  in  the  concrete, 
16,000  lb.  per  sq.in.  for  tension  in  the  steel  and  500  lb.  per  sq.in. 
for  concrete  columns  exclusive   of  the  steel   reinforcement. 


VIEW    OF    SOUTH    ORANGE    FLAT    SLAB    UNDER   CONSTRUCTION 
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No  expansion  joints  were  placed  in  the  bridge  proper, 
but  the  slab  is  reinforced  for  stresses  due  to  temperature 
variation  by  bands  of  reinforcing  steel  between  each  row 
of  columns,  both  longitudinally  and  transversely.  There 
are  ten  %-in.  rounds  in  each  longitudinal  band  and  seven 
in  each  transverse  band,  spaced  nnifonnly  between  the 
drop  panels  and  placed  in  the  upper  plane  of  the  slab. 
These  are  shown  in  Fig.  3.  The  bars  of  the  four-way 
reinforcement  that  are  not  bent  up  over  the  columns  to 
resist  the  negative  moment  are  lapped  to  furnish  con- 
tinuous reinforcement,  which  provides  additional  resist- 
ance to  temperature  changes.  Where  tlie  stair  wells  oc- 
cur, the  drop  panel  was  extended  for  half  of  its  width 
between  the  corners  of  the  stair  wells  and  the  last  row  of 
columns,  giving  a  section  of  increased  depth  along  the 
sides  of  the  openings. 

It  was  necessary  to  carry  on  all  the  construction  of 
the  South  Orange  improvement  while  providing  for  the 
very  heavy  suburban  commuting  traffic.  To  do  this,  the 
tracks  were  shifted  about  30  ft.  outside  of  the  center  of 
the  right-of-way  and  the  fill  brought  in  from  the  west. 
In  the  construction  of  the  station  and  crossing  at  South 
Orange  the  columns  and  their  bases  were  first  placed. 
Then  the  spiral  reinforcement  for  the  columns  was  se- 
curely fastened  to  the  stubs  of  the  column  bases  and  the 
falsework  for  the  slabs  erected.  Sheet-metal  forms  were 
used  for  the  columns,  which  were  poured  to  an  elevation 
about  2  in.  above  tlie  under  side  of  the  drop  panel.  These 
columns  were  allowed  to  attain  their  initial  set  before 
the  slab  was  poured.  All  steelwork  of  the  slab  was  then 
placed,  mainly  being  supported  on  small  4x4-in.  concrete 
posts  or  blocks,  resting  on  the  floor  forms. 

An  effort  was  made  to  get  as  much  of  the  concrete  of  the 
slab  poured  at  once  as  was  practicable.  To  do  this,  it  was 
divided  into  three  sections  for  the  full  width  of  the  via- 
duct. The  first  section,  135  ft.  long,  commencing  from 
the  east  abutment,  included  5^/^  panels  and  contained 
886  cu.yd.  In  order  to  avoid  construction  joints  in  the 
slabs  through  any  part  of  the  station  the  last  section  was 
made  210  ft.  long  and  covered  10%  panels  with  1,110 
cu.yd.  of  concrete.  This  was  all  poured  in  a  continuous 
operation.  A  mixer  was  stationed  at  each  end  of  the 
work,  a  %-yd.  stationary  on  the  approach  fill  at  the  east 
abutment  and  a  %-yd.  mixer  on  a  flat-car  that  moved 
in  from  the  west  end  as  the  work  progressed.  Concrete 
was  distributed  to  the  forms  on  buggies  mounted  on  tracks, 
such  as  are  showni  in  the  view  in  Fig.  5. 

The  slab  was  waterproofed  with  three  plies  of  ]\lin- 
wax  saturated  cloth  laid  in  ^linwax  hard  waterproofing 
applied  hot.  Under  tlie  platforms  this  membrane  was 
protected  by  a  iy2-in.  layer  of  concrete,  but  under  the 
tracks  it  was  protected  by  two  %-m.  layers  of  asphaltic 
mastic  mixed  with  torpedo  washed  gravel  and  furnished 
by  the  Johns-:Man\  ille  Co. 

The  design  and  construction  of  the  South  Orange  Im- 
provement were  carried  out  under  the  general  direction 
of  G.  J.  Eay,  Chief  Engineer.  The  station  design  was 
made  by  P.  J.  Nies,  Architect  for  the  railroad  company, 
and  was  supervised  by  G.  T.  Hand,  Division  Engineer, 
and  W.  H.  Sjiiers,  Kesident  Engineer.  A.  B.  Cohen, 
Assistant  Engineer,  superintended  the  reinforced-concrete 
design,  whidi  was  approved  by  A.  11.  Lord  for  the  Con- 
crete Steel  Products  Co.  The  improvement  was  built 
by  Hyde,  :\lcFarlin  &  Burke,  New  York  City,  with  a  con- 
tract to  F.  B.  Hyde  of  tliat  c-omi)aiiv  for  the  station. 


Land  drainage  in  its  various  aspects  of  relation  to 
conservation,  sanitation  and  engineering  economics  was 
the  subject  of  a  conference  held  at  the  University  of 
Illinois,  Mar.  8  to  10.  Its  purpose  was  to  stimulate 
interest  in  drainage  and  flood  protection  and  the  reclama- 
tion of  .^wamp  and  overflowed  lands  in  the  state.  The 
attendance  was  smaller  than  had  been  expected  and  con- 
sisted mainly  of  engineers,  only  a  few  drainage  com- 
missioners and  others  being  present. 

The  papers  were  largely  of  a  technical  character,  but 
covered  a  wide  range  of  subje(;ts.  One  group  dealt  with 
surveys,  plans  and  construction.  Professor  McDaniel, 
University  of  Illinois,  took  up  excavating  plant  and 
methods.  Professor  Stewart,  University  of  Minnesota, 
spoke  of  the  great  desirability  of  standardization  of 
plans,  not  so  much  in  the  interest  of  the  engineer  as  in 
that  of  the  landowners  and  to  facilitate  the  legal  pro- 
ceedings. 

Many  plans  now  are  too  small  or  too  large.  Tliey  do 
not  show  the  boundaries  of  drainage  areas  or  they  fail 
to  give  bench  marks  with  which  other  engineers  can  con- 
nect. Where  approval  of  projects  by  the  courts  is 
involved,  there  is  much  loss  of  time  in  examining  plans 
that  are  not  easily  understood.  Another  important  pcjint 
is  that,  if  the  engineer  prepares  a  plan  which  the  land- 
owner can  easily  comprehend,  he  tends  to  make  the  lat- 
ter favorably  disposed  to  both  the  drainage  project  and 
the  engineer. 

Eiver  conditions  in  Illinois  were  outlined  by  L.  K. 
Sherman,  Illinois  Rivers  and  Lakes  Commission,  and 
R.  I.  Randolph,  Chicago.  Drainage  as  a  matter  of 
profit  and  public  health  was  dealt  with  by  Paul  Hansen, 
Illinois  Water  Survey.  The  profit  is  due  to  cultivation, 
and  improvement  in  public  health  is  due  to  the  elimina- 
tion of  malarial  and  mosquito-breeding  conditions,  as  well 
as  to  the  securing  of  dry  building  sites.  He  instanced 
one  case  where  the  expenditure  of  $390,000  in  drainage 
Avork  increased  property  values  by  $3,000,000  and  rend- 
ered useless  swamp  land  available  for  truck  farming  and 
healthful  suburban  districts. 

The  organization  and  financing  of  drainage  districts 
was  discussed  by  J.  A.  Harman,  Peoria.  Other  lines  of 
discussion  related  to  drainage  laws,  soil  conditions,  drain- 
age of  railway  lands,  flood  protection  and  the  considera- 
tion of  river  control  as  a  national  enterprise.  This  last 
applied  particularly  to  the  Mississippi  Valley. 

A  special  line  of  thought  was  that  of  informing  and 
educating  people  in  the  rural  districts  (who  decide  upon 
and  pay  for  drainage  work)  as  to  the  value  of  land  drain- 
age from  economic  and  sanitary  points  of  view.  Dr. 
Hieronymus  spoke  of  the  methods  being  taken  by  tlie 
University  of  Illinois  to  develop  the  community  spirit. 
E.  E.  R.  Tratman,  of  Engineering  News,  suggested  the  ad- 
visability of  utilizing  farmers'  institute  meetings,  Chau- 
tauqua meetings  and  the  country  press  in  spreading 
educational  information  throughout  the  rural  districts 
and  country  towns  in  such  matters  of  public  importance 
as  sanitation,  land  drainage,  good  roads,  and  other  engi- 
neering projects. 

One  result  of  the  conlVi'ence  was  a  movement  to  organ- 
ize a  drainage  section  of  the  Illinois  Society  of  Engineers, 
open  to  drainage  commissioners,  lawyers,  and  others  con- 
cerned with  drainage  work  and  projects. 
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22  was  dis.-uss...l.      hat,.,-  d,.v..|.MMM,.nts   pnmns..   „„   ivIm  f  I"'"'"'""."    '"■•  ^*''"1'  "   """•l«'t   was  .sou-ht.      E,st4d)lisl.,.,l 

iH-foiv   the  rn.l  of  tlu.  ru.not    Nvar  or   Im.!..,..   thr  rnd   of  '"■^',"'"    "I'  '.'  '""''"■>    '"'^  """'''  '''"'"■'''  P>-<'l>"'-^-'l   I'.V  >.l.. 

Ill,,  ^^..,,.                                            '  sorliiii^  cjiloniii.  in  nine,  the  ciistoniary  form  in  which  the 

Inder  normal  ,„nd.l,ons  buyers  of  .hemieals  for  water  ''l'''"l'i"f  ;'^'''"f    ""^    ■^''i|M><'<l.      Te.xtil..    produ.-er.s    are 

trealment  rnter  hut  th.  frin^^o  of  the  market.     The  total      '.■'i'"!'!""!    I";'   Hi.,    n. hypo.hlonte.      Latt(.rly,   ..hlor- 

v.dunie  ol  their  pur.hases  is  sli-ht  as  ..ompare.l  with  the  !"'''    "'""'"■'.'  ^'.^  '■"•I'-'.^-i'ation   slnppe.l  in  100-11,.  eyiinderg, 

gross  tonna-e  of  lime  for  the  huihlinjr  trades ;  of  sulphate  ,"'  '"'"  ^''"'•.''>^'.^'i^  approval  ot  textile  and  pulp  manu- 

of  alumina"  f.u-  t,.xtil,.  .nanufa.tu.v  ami  dyeing,  tanning  ^'^'■^y^^>^-  "'•"!;'  't«  greater  eeonomy  and  eonvenienee  of 

of  leather  ami   pr.Hln.liun   of  alum;  of  sulphate  of   iron  'M'P  '<■"<"'",  "'"l^-'/t  preferable  in  chemieal  proeesses  gen- 

Jor  dyeing,  tanning  and  the  pro.luction  of  eolors;  of  eop-  "'"">':         '    '':;'  '''*:f ''  ^'^"■;"'T  '"  ?'\'  "T,*'^'  ""'  ''"' 

per  sulpliate  as  a  plant  disinfeetant  (orehard  spray),  as  ''^'"'^  altogether     he   pro.  u.-tion  of  liypoehlonte.     Two 

the  basis  of  paris  green,  and  in  metal  plating;  of  bleach-  "'"'■  '•""'"7,;"  '"1'  '•'il"^<''ty,  Imt  give  m,  quotations  and 

ing  powder  in  te.xtile  manufactures,  as  a  disinfectant  and  ]"''^'"  ""  '^f  ^'''^^  ""  new  contracts.     One  has  been  sold 

in  .hemical  processes;  of  chlorine,  now  replacing  bleach-  "  ''  nianuiacturer  ot  hqun Ich  onne,  and  its  output  of 

ing  powder  in  chemical  manufacture  and  textile  bleach-  '* .T     ••;;  •^''""."*^'''^'l-  /  ^^^1.  has  inc.rea.sed  the  output 

ing;    of   soda    a.sh    in    the    manufacture    of    soap,    glass  "^  'l^"'!^  '''^"'T'' ^"^  1, '  3<:^P""f'"f?  ^l^^'f^f  i"  the 

and  other  chemical-technical  products.  production  of  bleach.     Ihe  1916  production  of  bleach  was 

r',,,,!,,       J.  1    J-            1     i.-          J!   ii          1   1    i       ■         1  ^old  up  in  November  last. 

l<undamental   to   production  of  the  sulphates   is  sul-  t         i^  i^-          ,.  ,         ,  ,     .,       ,.  ,.        ,                 ,.    ,. 

^1, ,...,■    „  ,  M  .  „„              I.    r  u                      1          1  i-     1  •  1  Importations  ot  hypochlorite  ot  lime  have  practicallv 

pJiuric  acid ;  on  account  01  the  enormous  demand  for  high  t     ,          ,            .,             ■     ,.         ^,              j^  c,.^i- v  ^j 

«x-„i«, ;,•«,,     „„,.    .^++          ■+  „  1        •        •     •        -1  /I    11?  c'cased.    In  past  year.s  the  supply  from  Germany  and  Eng- 

explosives — gun  cotton,  nitroglycerin,  picric  acid  (lyddite,  ,      ,                4-  n 

melinite),    trinitrotoluol— every    factory    producing    sul-  Jan^  was  as  ioliows : 

phuric  acid  is  running  to  capacity,  with  its  output  con-  '^'^^'^^"  imports  for  calendar  years  ^^^^^  ^^ 

traded  ahead.     The  ])ric.e  has  risen  about  250%.     With  Year                                                       weight,  Lb.       Lb.,"cc^nYs 

this  advance  market  prices  of  sulphate  of  alumina  have      \l\l 61695  077  oil 

risen.     Since  mid-February  sulphate  of  iron  has  doubled  \l\l  ;:;::  ■•;:::;:;:::;::::::■::::::;•:: ;    ^7;5m:473            i:36 

in  price,  with  the  prospect  of  shortly  paralleling  the  250%  wholesale  new  york  quotations'  tc)  mar.  4,  loio 

advance    in    acid.        Copper    sulphate    has    been    influenced  Sulphuric         Sulphate          Sulphate          Sulphate      Hypochlorite 

further  by  the  advance  in  copper,  and  wholesale  quota-  (eo'^Bl)        Alumina         Co^r           iron            L^me 

tions  have  been  steady  at  almost  fivefold  the  normal  price,  ,,       ,     .r,^'^T..  .n^lFT,,.  .  ^^      \.  .J^'^T\    .'^r^"'^ 

_,,,.,-                    „                                  „                      ,    '            '  Normal..    SO.SOCajO  8.5  SO  80(u,l    10  S4  •50(ai  4. 7.5  .SO.  o.iCtBO,  GO  SI   25C5)    1.35 

Since  England  forbade  manufacture  some  five  months  ago,  Jan.   29.    2.oocg)2  50   3  oocn 4  00  20  c)oca!23  00   0  .55cf«o  cio  ,       feisoo 

,               •     ,     •                        T       ■     ■    ^       ^                1          ,.                       ^                     •  Feb.       5.      2,00ca>2.50     3 OUC"  4  00  20  00(ai,22  00     0  .5.5Cg)0  .«)  13.(>OC5jI4,00 

to  maintain  an  undimmisiieu  supply  ot  copper  lor  mum-  Feb.   12.    2.oo@2.5o   3  ()0(",4  00  20  oo(ai22  00   o.oscujo  go  12.oogii3.oo 

,.                                                                                           •  Feb.     19.      2.00@2.50     3  00(uj4  00  20.00Cu!21   00     0.75@1  00  12.00^13  OO 

tlOllS.  Feb.     26.      2.00@2.50     3  C)0(a(4  00  20  00(;it21   00     0.75C<S1  00     9.50@10.50 

The  fundamental  process  in  the  manufacture  of  bleach-  ^^^-    "■    2.oo@2.50   3.00(0.4.002000(^2100   o.75@i.oo  10.50@12.50 

ing  powder  is  the  electrolysis  of  sodium  chloride  (common  '-The  present  situation  with  regard  to  water-works  cheni- 

salt),  yielding  chlorine 'and   caustic   soda.     Both  these  if'als  is:  Lime  alone  is  unchanged  in  price.     The  1916 

products  are  required  in  the  manufacture  of  picric  acid  production  of  sulphuric  acid,  soda,  chlorine  and  bleach- 

from  benzol,  which  is  first  chlorinated,  then  nitrated  and  "ig  powder  is  practically  sold  up.     Contracts  for   1917 

finally  treated  with  alkali,  to  remove  chlorine  and  com-  are  now  making.    Production  of  the  sulphates  of  alumina, 

plete  the  synthesis:  cop])er  and  iron  is  limited  and  will  probably  remain  so 

C„Ho  to     CJI-,  .CI  to     CeH,(]SrO,)3.Cl  to  «'hile   the   great   demand   for   sulphuric   acid   continues. 

Benzol     Clilor-benzol     Chlor-trin'itrobenzol  Water-works  purchasers  are  having  difficulty  in  securing 

C,.IT.,(iSrOo)- .  on  annual   contracts  at  any  prices,  save  as  old  customers 

Picric  "acid  appealing  for  continuance  of  orders.      Small   quantities 

Trinitrophenol  from  limited  stocks   (the  surplus  of  resting  orders)   in 

The  significance  of  this  process  in  affecting  prices  in  .second  hands  are  available  from  time  to  time.    The  water- 

this  country  is  illustrated  by  the  fact  that  a  single  order  works  buyer,  a  minor  factor  in  a  world  market,  is  depeud- 

placed  in  January  for  1916  delivery  will  require  approx-  t-nt  largely  upon  chance  lots  and  will  be  compelled  to 

imately  (not  allowing  for  waste  in  "the  several  processes)  secure  what  he  must  have  at  prices  fixed  by  the  world 

sufficient  chlorine  to  sterilize  4,400,000   million  gallons  demand,  unless  he  can  gain   a  hearing  with  producers 

of  ordinary  filter  effluent  and  a  weight  of  sulphuric  acid  through  long-term  contracts  at  special  prices. 

equivalent  to  570  thirty-ton  cars  of  sulphate  of  alumina  ^*' 

or  850  thirty-ton  cars  of  sulphate  of  iron.     These  quan-  ^    ^""-^''"'"71  '"'"•"'"V""  ""^^  ^^^^  f""^*^  *^  '""L^f.^tas 

■'                                      -1,1                 1         J!         i               1  F'acific    Ry.    with    marked    success.      Before    the    practice    was 

titles   deducted  from  the  available   supply   ot  water-works  adopted  there  were   320  cases  of  typhoid  fever  in   1911  on  the 

chemicals  must  have  a  significant  effect  upon  prices,  since  Alberta   division.      Two   years   or   so   ago   the   company   offered 

.,                      T   ,,                    IT              in       „ 1   ,;i.; J.1  „  „■   „  ^1'  free  vaccination    or   inoculation   to   all    employees    desiring  it. 

they  exceed  the  annual  demand  of  se\eral  cities  the  size  ot  ^^  ^^  ^^^  employees,  5.500  were  inoculated  the  first  year,  and 

St.  Louis.  8.400  the  second  year,  making  a  total  of  13,900  inoculated  and 

^.. —  _  10,100  not  inoculated.     The  number  of  cases  among  those  who 

♦Condensed    and    brought    to    date    by    the    author    from    a  j^^d  been  inoculated  was  only  two  the  first  vear  and  one  the 

SPthe  ITe'^^c^^  ^Jer-W?;i.sTsso^cfluoV'''   "''""^   '^^''°"  second   year,   or  a   total   of  three,   compared   with  220  the  first 

tConsulting  Chemist,  506  North  Vandeventer  Ave.,  St.  Louis,  year,    70    the   second   year   and    290    for   the    two   years    among 

]^jq  those  who   had  not  been  inoculated. 
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Hew  YofE^  S^Ib^yysx^'  Vejmtlnllsitlnona 
FUs^iras  Iiavesttnga.tedl 

In  the  earl)'  suniinor  of  1915  an  active  campaign  was 
conducted  in  New  York  City  against  the  i)lans  to  ventilate 
the  new  suhways  through  open  gratings  in  the  sidewalks. 
It  was  alleged  that  the  air  escaping  from  these  openings 
was  fovd,  germ-laden  and  a  serious  menace  to  health.  It 
was  further  alleged  that  pedestrians  avoid  walking  on  the 
open  gratings  and  that  this  injures  the  value  of  the 
abutting  property  for  show-window  purposes.  The  news- 
papers took  an  active  part  in  the  campaign  and  published 
various  suggestions  from  engineers  and  others  as  to 
alternative  methods  of  ventilation  in  place  of  the  open 
gratings  in  sidewalks. 

After  hearing  protests  from  property  owners,  citizens' 
associations,  etc.,  the  Public  Service  Commission  created 
a  board  of  engineers  to  investigate  and  report,  with 
recommendations,  on  the  question  of  ventilation  of  the 
subways.  The  board  was  made  up  of  William  Barclay 
Parsons,  S.  L.  P.  Deyo,  J.  Vipond  Davies,  Lewis  B. 
Stillwell  and  Alfred  Craven,  Chief  Engineer  of  the  Public 
Service  Conmiission.  The  report  of  this  board,  dated  Feb. 
24,  has  just  been  made  public.  The  conclusion  of  the 
board  is  that  ventilation  through  sidewalk  gratings  is  the 
least  objectionable  and  most  practicable  method  for 
ventilation  of  the  new  subways. 

The  necessity  for  ventilation  of  the  subways  arises 
chiefly  from  the  enormous  amount  of  heat  discharged  into 
them  from  the  electric  energy  used  in  the  propulsion  of 
the  trains.  Some  heat  also  is  discharged  in  the  operation 
of  the  lighting  system  and  from  the  bodies  of  the  pas.sen- 
gers  traveling  in  the  subway.  The  great  bulk  of  the  heat 
in  the  subway,  however,  is  due  directly  to  the  energy  used 
in  the  movement  of  the  trains.  Such  difficulties  from 
excessive  temperature  of  subway  air  have  not  been  found 
in  any  other  cities  where  subways  are  operated,  because 
in  no  other  city  having  an  extensive  subway  system  is 
the  sunnner  temperature  as  high  as  in  New  York  City 
or  are  the  weight,  speed  and  number  of  trains  such  as 
to  discharge  an  equally  large  amount  of  heat. 

Besides  this,  the  plans  for  the  original  subways  were 
violently  criticized  Ijcl'ore  construction  on  the  ground  that 
the  foul  water  and  gas  in  the  earth  would  leak  into  the 
subways  and  convert  them  into  sewers.  In  order  to 
meet  this  popular  criticism  extra  precautions  were  taken 
in  waterproofing  the  subway  structure  by  layers  of  felt 
and  asphalt.  While  the  waterproofing  was  successfully 
effected,  the  material  used  acted  as  an  excellent  non- 
conductor of  heat,  to  obstruct  the  transmission  of  the 
interior  heat  of  the  subway  into  the  earth.  In  building 
the  new  subways  waterproofing  is  being  used  only  where 
it  is  necessary. 

The  popular  belief  is  that  the  subway  air  is  foul,  is 
laden  ^rith  disease  germs  and  is  dangerous  to  health. 
This  belief  has  been  fostered  by  sensational  newspaper 
articles.  Shortly  after  the  subway  was  opened,  in  190."), 
elaborate  tests  were  made  by  Dr.  G.  A.  Soper  and  Dr. 


Charles  P.  Chandler,  two  eminent  authorities  on  chem- 
istry and  sanitation.  The  report  of  these  experts  showed 
that  the  air  of  the  subway  was  at  that  time  practically  tlic 
same  in  carbonic  acid  content  as  the  air  of  the  .street  and 
was  purer  than  the  air  of  most  public  assembly  halls. 
Similar  thorough  tests  on  the  air  of  the  .subway  have  been 
made  by  G.  L.  Lucas,  under  the  direction  of  the  Board 
of  Engineers,  and  have  confirmed  the  results  obtained  l)y 
Dr.  Chandler  and  Dr.  Soper  a  dozen  years  ago.  The 
tests,  extending  over  three  months,  showed  the  average 
oxygen  content  of  air  in  the  street  at  20.0%  and  of  air 
in  the  subway  at  20.64%.  The  carbonic  acid  gas  content 
in  parts  per  10,000  varies  from  4  to  5  in  air  in  the  street, 
and  an  average  of  all  the  tests  in  the  subways  was  6.2 
parts.  Tests  of  the  bacteria  in  street  air  and  subway  air 
showed  an  average  of  255  bacteria  per  cul)ic  meter  lor 
street  air  and  219  bacteria  in  subway  air. 

These  figures,  which  are  brief  summaries  of  results 
given  in  the  report  in  much  greater  detail,  show  that  the 
only  objectionable  thing  in  the  subway  air  is  its  excessive 
lieat  in  the  sunmier  months.  When  these  facts  M'cre 
established  in  1905,  the  Rapid  Transit  Commission 
installed  apparatus  to  change  the  air  in  the  subway  more 
frequently,  in  order  to  carry  off  more  rapidly  the  excessive 
heat.  Ventilating  openings  were  introduced  in  the  walls 
of  the  subway  between  stations,  whi(;h  were  connected 
by  galleries  with  o]ien  gratings  in  the  street  sidewalks. 
The  piston  action  of  the  trains  in  the  subway,  as  well  as 
the  natural  ventilation  currents  occurring  when  the  tem- 
]ierature  in  the  subway  is  higher  than  that  of  the  street 
air,  produces  currents  of  air  through  these  gratings. 

The  Board  of  Engineers  has  studied  the  objections 
made  to  the  ventilating  gratings  in  the  sidewalks  and 
finds  that  .some  of  the  property  owners  who  have  pro- 
tested against  these  gratings  have  themselves  installed 
gratings  for  private  purposes,  such  as  ventilating  heated 
basements,  boiler  rooms,  etc.  Tests  showed  that  from 
some  of  these  gratings  inserted  in  the  sidewalk  by  private 
property  owners  air  was  being  discharged  at  tempera- 
tures far  above  the  street  temperature,  in  one  case  reach- 
ing a  maximum  of  184°  F.  The  temperature  of  the  air 
issuing  from  the  average  subway  opening,  on  the  other 
hand,  is  only  5°  to  7°  above  the  temperature  of  the  out- 
side air.  The  velocity  of  the  air  currents  from  the  private 
gratings  in  the  sidewalks  ranged  from  1  mi.  to  12  mi. 
per  hr.,  while  the  air  issuing  from  the  subway  gratings 
even  when  trains  were  passing,  had  a  velocity  of  only 
1.17  mi.  per  hr. 

The  Board  of  Engineers  held  public  hearings  at  which 
]n-operty  owners  and  their  representatives,  including  .«omc 
engineers,  appeared  to  protest  against  the  sidewalk  grat- 
ings and  to  urge  that  some  other  method  of  ventilation 
should  be  adopted.  The  suggestions  for  alternati\(> 
methods  of  ventilation  are  grouped  by  the  board  into  four 
classes,  as  follows:  (1)  Chemical  treatment  of  the  air; 
(2)  control  of  air  current  from  subways  by  closing  sta- 
tion entrances;   {^^)   ventilation  openings  elsewhere  than 
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111  (he  >lilc\\;llk,  csiifciilllv  Use  of  cliimiH'VS  ill  |iri\(lt<' 
liuililin;;s   lor   rorccil-dial'l   cnIuiusI.;    (1)    iTl'ii^icnilioii. 

J 11  <li.x('Us.'<iiijj  tlicso  pliiiis  for  voiitiliitiii;,'  the  suliway 
iiir  till! 'sufjj{c'sti()ii  of  (•liiMMi<iil  trciitiiu'iit  is  answcri'd  l)y 
(lio  fact  that  tlio  .■^iiiiway  iiir  is  for  all  practical  purposes 
alrcaily  as  ])ur('  as  the  slicct  air.  ('oiitrol  of  .siil)\vay  air 
•  urniit-  l)y  jilaciiij,'  rcNoK  iiij,'  doors  in  .station  entrances 
would  lie  iinpossihic  willi  enormous  crowds. 

The  third  su^'<,'cs(ion,  discliarfjiiifj  air  from  the  suhwny 
elsewhere  than  throuuii  sidewalk  ,i;rntiiij,'s,  is  discussed  at 
fireat  leni^th  li\  the  hipaid.  The  use  of  chimneys  alon<j 
the  route  for  \ cut ihit inn  is  discussed  sullieieiitly  to  show 
its  utter  impnielieahilily.  The  enormous  volumes  of  air 
necessary  to  he  dischari^cd  from  the  suhways  are  so  jjreat 
tluit  it  would  destroy  the  chimneys'  usefulness  for  ])ower 
purposes,  were  the  sxihway  air  to  he  discliarfjed  into  them. 
To  ventilate  the  suhway  through  shafts  with  a  system  of 
hlowers  would  cost,  for  the  section  hctween  lirooklyn 
Bridge  and  JXith  St.,  more  than  $4,000,000  to  install ;  aiid 
the  annual  cost  of  operation  would  represent  the  interest 
on  ahout  $10,000,000,  or  a  total  capitalized  cost  of  $11,- 
000.000,  which  is  equivalent  to  ahout  $2,000,000  per  mile 
of  this  section  of  the  suhway,  and  this  sum  a])i)roaches 
the  original  cost  of  construction.  This  estimate,  more- 
over, docs  not  include  the  very  heavy  cost  of  the  real 
estate,  easements,  etc.,  that  would  have  to  be  acquired  to 
construct  such  ventilating  shafts. 

Artificial  refrigeration  to  cool  the  subway  air  has  been 
exhaustively  examined  by  the  board.  Careful  measure- 
ments have  been  made  of  the  amount  of  heat  liberated  in 
the  subway,  which  is  as  high  as  2,380  B.t.u.  per  hour  dur- 
ing rush-hour  traffic  and  0,000  B.t.u.  per  hour  per  foot 
of  platform  at  express  stations.  The  estimates  prepared 
by  advocates  of  refrigeration  for  cooling  the  subway  air 
have  been  investigated  by  the  board,  which  finds  that  the 
estimates  do  not  provide  sufficient  plants  for  ventilation 
jDurposes,  which  ventilation  is  necessary  in  any  event  on 
account  of  the  great  crowds  using  the  subway.  The 
refrigerating  plant  proposed,  moreover,  would  lower  the 
temperature  only  2  or  3°  F.  The  cost  of  the  plant  and 
its  o]ieration  would  be  out  of  all  proportion  to  the  benefit 
gained. 

The  final  conclusions  of  the  board  are  as  follows : 

That  of  the  various  plans  proposed  for  ventilation  which 
depend  primarily  upon  fans  or  blowers  there  is  none  that  can 
be  regarded  as  practical,  efficient  and  safe  which  does  not 
involve,  on  the  one  hand,  prohibitive  cost,  or,  on  the  other, 
inconvenience  and  annoyance  to  the  public  using  streets  and 
sidewalks — more  serious,  in  our  judgment,  than  any  annoy- 
ance resulting  from  the  use  of  the  contemplated  sidewalk 
gratings. 

That  in  the  opinion  of  our  committee  the  natural  method 
of  ventilation  by  the  piston  action  of  trains,  with  intake  and 
discharge  openings  of  large  area  and  supplemented  by  fans 
for  emergency  use,  is  the  most  effective  method  which  can 
be  applied  at  practicable  cost  and  provides  the  maximum 
degree  of  safety  against  unforeseen  effects  of  interruption  of 
traffic  due  to  accident. 

That  in  subways  constructed  with  more  or  less  continuous 
grating  openings  along  the  length  of  the  structure  the  nat- 
ural method  of  ventilation  is  adequate  without  auxiliary  me- 
chanical installation.  That  In  the  application  of  this  natural 
method  the  location  of  the  gratings  required  should  be  closely 
studied,  in  order  to  minimize  their  occupation  of  sidewalk  area 
at  any  one  point,  and  that  when  care  has  been  exercised  in 
this  matter  such  gratings  are  less  objectionable  than  any 
practicable  alternative  method  of  ventilation  which  would 
secure  for  the  public  using  the  subways  equal  safety  and 
comfort. 

That  experiments  made  in  the  Fourth  Ave.  subway  point 
to  the  conclusion  that  minor  modifications  in  the  subway 
structure  may  be  advisable,  such  as  closing  some  of  the  open- 
ings in  the  central  partition  wall  and  possibly  extending  par- 
tition  walls   through   stations. 


Ppeseirals    Dts  Reportl 

The  preliminary  report  of  the  commission  appointed 
by  President  Wilson,  Nov.  IH,  to  visit  the  Panama  Canal 
and  report  upon  its  slides  has  just  been  made  i»uhlic. 
Dr.  Charles  1{.  Van  IIi.se,  rresideiit  of  the  IJniverKity  of 
Wisconsin,  was  chairman  of  the  commission,  and  among 
the  well-know  11  engineers  who  were  members  were  (Jen, 
II.  L.  Abbott,  H.  C.  CariMMiter.  Arlhiir  I'.  Davis,  John 
H.  Freeman,  J,  F.  llayford  ;iii(l   II.   I'".   Keid. 

The  commission  beli(!ves  that,  aft<'r  the  jjre.sent  diffi- 
culties have  been  overcome,  navigaticui  through  the  canal 
is  not  likely  again  to  be  seriously  int('rru])ted.  Nearly 
all  the  important  movement  of  sliding  ground  is  con- 
centrated within  about  one  mile  in  length,  where  Culehra 
Cut  is  the  deepest.  About  !i,000,000  cu.yd.  will  have 
to  be  removed  between  the  two  Culehra  slide.s,  and  the 
dredges' can  remove  about  1,000,000  cu.yd.  a  month.  The 
commission  believes,  however,  that  the  time  is  ])robal)ly 
not  far  off  when  the  canal  may  again  be  opened  for  navi- 
gation, as  the  slower  movement  of  the  slides  as  excavation 
progresses  will  enable  the  dredges  to  keep  pace  with  them 
while  the  canal  is  in  use.  The  commission  does  not 
find  that  the  great  mass  of  rock  in  Gold  Hill  and  Con- 
tractors' Hill  has  shown  any  signs  of  movement. 

As  a  means  of  lessening  trouble  with  slides,  the  com- 
mission recommends  the  covering  of  slopes  with  vege- 
tation, the  closing  of  cracks  by  earth-fills,  a  .system  of 
surface  and  tile  drainage  and  careful  surveys  of  ground 
adjacent  to  the  canal  to  determine  with  accuracy  when 
any  sliding  movement  starts.  The  commission's  final 
report  will  not  be  ready  until  April. 


IE.im®Sim©ers 


The  construction  of  military  roads,  bridges  and  ferries 
and  the  selection  of  fords  were  described,  Mar.  13,  by 
Capt.  S.  L.  Godfrey,  Corps  of  Engineers,  TJ.  S.  A.,  at 
the  fifth  lecture  in  the  series  arranged  by  the  national 
engineering  societies  in  New-  York  City.  The  great  im- 
portance of  time  and  the  subordination  of  cost  in  such 
■work  were  emphasized  at  the  outset. 

The  usual  road  work  is  in  improving  existing  lines, 
although  new  roads  around  military  obstacles  may  be 
made.  Grades  may  be  kept  up  to  6%  for  tran.sportation, 
and  those  of  10  to  15%  are  not  impossible  for  maneuvers. 
Earth  roads  are  the  type  to  be  expected  in  American 
o])erations,  and  these  give  good  service  if  ruts  are  kept 
filled  and  side  ditches  open.  In  poor  ground,  rock  and 
corduroy  are  satisfactory  for  wagons,  but  are  bad  for 
motor  trucks.  Culverts  are  kept  dowir  to  the  simplest 
pipes. 

Bivers  may  preferably  be  forded,  except  for  continuous 
travel.  A  maximum  depth  of  31/^  ft.  can  be  taken  by 
infantry,  41/2  ft.  by  cavalry  and  3  ft.  by  wagons — if  the 
banks  are  low,  bottom  hard  and  current  moderate.  The 
hydraulic  conditions  need  to  be  studied  in  selecting  a 
ford,  for  a  diagonal  bar  may  give  a  crossing  where  there 
is  no  direct  passage.  Fords  are  marked  by  range  lines 
and  lights.  Marshy  banks  and  poor  bottom  may  be  im- 
proved. 

Ice  may  be  used  as  a  temporary  bridge,  when  3  in.  wiU 
support   a   few   men;   41/2   in.,   a   few   cavalry   troopers; 
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7  in.,  wagons  and  guns;  and  9  in.,  tlic  hoavii'st  army 
loads.  Bridges  have  their  jiositions  fixed  by  tactieal  con- 
siderations, l)ut  the  typo  is  selected  by  the  engineers. 
Pontoon  l)ridges  are  usually  first  thrown  across  streams 
of  size,  but  sliould  be  replaced  by  trestle  bridges  later, 
so  tiiat  the  ])ontoons  may  be  released  for  use  in  front. 
The  present  American  pontoon  equijjnient  was  designed 
by  a  board  of  engineers  just  before  the  Civil  War, 
incorporating  various  features  seen  abroad  and  arranging 
for  mule-wagon  trans])ortation.  Their  great  success  was 
demonstrated  in  18Gl-f)5.  Two  designs  are  used — one 
all  wood  and  one  of  wood  frame  and  canvas  cover,  the 
latter  type  being  light  enough  so  that  it  may  be  carried 
along  with  an  advance  cavalry  column.  Each  engineer 
battalion  carries  wagon  trains  for  1,900  ft.  of  bridge. 
The  mules  are  an  important  factor  and  have  to  be  trained 
for  the  service ;  reliance  is  not  placed  on  the  quarter- 
master department  for  trans])ortation.  ^lotor  cars  may 
be  "utilized  at  times,  but  usually  they  cannot  approach 
the  banks  and  mules  have  to  be  used.  The  steel  and 
aluminum  boats  now  used  abroad  are  not  liked  here. 

The  Vermont  Society  of  Engineers  held  its  fourth  an- 
nual meeting  at  Burlington  on  ^lar.  9.  The  heaviest 
snowstorm  of  the  winter,  which  blockaded  the  railways, 
interfered  with  the  attendance,  but  about  40  members 
were  present.  The  total  membership  of  the  society  was 
shown  by  the  secretary's  report  to  be  118.  Papers  were 
read  on  the  "Manufacture  of  Hydrated  Lime  in  Ver- 
mont," by  G.  C.  Thompson,  Assistant  Superintendent  of 
the  Vermont  Marble  Co. ;  on  the  "Waterproofing  of  Con- 
crete," by  Prof.  C.  W.  Dix,  University  of  Vermont :  and 
on  "Caiises  of  Failure  in  Concrete  Work,"  by  F.  (). 
Sinclair,  City  Engineer  of  Burlington. 

The  officers  elected  for  the  ensuing  year  are:  Presi- 
dent, H.  M.  Mcintosh,  Burlington ;  vice-president,  B. 
M.  Hayward,  Montpelier;  director,  F.  W.  Denison,  St. 
Albans;  secretary,  G.  A.  Reed,  Montpelier;  treasurer. 
Prof.  A.  E.  Winslow,  Northfield. 

At  the  annual  dinner  in  the  evening  the  retiring  presi- 
dent, A.  C.  Grover,  City  Engineer  of  Rutland,  reviewed 
the  past  history  of  the  society.  "The  Engineer's  Opinion 
on  Public  Questions"  was  the  subject  of  an  address  by 
Charles  Whiting   Baker,   editor-in-chief   of   Engineeriiuj 

The  society's  Committee  on  Public  Policy  reported  a 
proposed  code  of  ethics,  which  it  was  voted  should  be 
sent  out  to  the  members  for  letter  ballot  on  its  adoption. 
The  code  is  substantially  identical  ^nth  that  adopted  in 
1911  by  the  American  Institute  of  Consulting  Engineers 
and  published  in  Engineering  Netvs  of  June  29,  1911. 
It  is  as  follows : 

It  shall  be  considered  unprofessional  and  inconsistent  with 
honorable  and  dignified  bearing  for  any  member  of  the  Ver- 
mont  Society   of   Engineers: 

1.  To  act  for  his  clients  in  otherwise  than  in  a  trustworthy 
manner  or  to  accept  any  other  remuneration  than  his  direct 
charges  for  services  rendered  his  clients,  except  as  provided  in 
clau.se  4. 

2.  To  accept  any  trade  commissions,  discounts,  allowances 
or  any  indirect  profit  or  consideration  in  connection  with 
any  work  which  he  is  engaged  to  design  or  superintend,-  or 
In  connection  with  any  professional  business  which  may  be 
intrusted   to   him. 

3.  To  neglect  informing  his  clients  of  any  business  connec- 
tions, interests  or  circumstances  which  may  be  deemed  as  in- 


fiuencing   his   judgment   or   the   quality   of   his   .services    to   liis 
clients. 

4.  To  receive,  directly  or  indirectly,  any  royalty,  gratuity 
or  commission  on  any  patented  or  protected  article  or  process 
used  upon  work  in  which  he  is  retained  by  his  clients,  unless 
and  until  receipt  of  such  royalty,  gratuity  or  commission  has 
been   authorized   in   writing   by   his   clients. 

f).  To  offer  commissions  or  otherwise  improperly  solicit 
professional  work  either  directly  or  by  agent. 

6.  To  attempt  to  injure,  directly  or  indirectly,  the  profes- 
sional  reputation,   prospects  or  business  of  a   fellow-engineer. 

7.  To  accept  employment  by  client  while  the  claim  for 
compensation  or  damages,  or  both,  of  a  fellow-engineer  pre- 
viously employed  by  the  same  client  and  whose  employment 
has  been  terminated,  remains  un.satisfied,  or  until  such  claim 
has  been  referred  to  arbitration,  or  issue  has  been  joined 
at  law,  or  unless  the  engineer  previously  employed  has  neg- 
lected to  press  his  claim  legally. 

5.  To  attempt  to  supplant  a  fellow-engineer  after  definite 
steps   have   been   taken   toward   his  employment. 

9.  To  compete  with  a  fellow-engineer  for  employment  on 
the  basis  of  professional  charges,  by  reducing  his  usual 
charges  and  attempting  to  underbid  after  being  informed  of 
the   charges   named   by   his  competitor. 

10.  To  accept  any  engagement  to  review  the  work  of  a 
fellow-engineer  for  the  same  client,  except  with  the  knowledge 
or  consent  of  such  engineer  or  unless  the  connection  of  such 
engineer  with  the  work  has  been  terminated. 


Frederick  P.  Burt,  who  was  connected  with  Engineer- 
ing News  from  188T  to  1905  and  was  for  1:5  years  busi- 
ness manager  of  the  Engineering  News  Publishing  Co., 
has  returned  to  Engineering  News  as  its  manager.  Mr. 
Burt  was  educated  in  Canada,  and  his  early  professional 
work  was  done  in  that  (ountry  in  the  field  of  civil  and 
sanitary  engineering  and  surveys  for  the  Canadian  Gov- 
ernment. Since  his  resignation  from  Engineering  News 
in  1905,  ]Mr.  Burt  has  been  the  publisher  of  the  American 
Architect  and  in  more  recent  years  has  been  business 
manager  of  the  M.  C.  Clark  Publishing  Co.,  Chicago. 
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The  study  of  New  York  State  highway  bridges,  as  to 
their  safety  and  adequacy  under  present-day  traffic,  for 
a  year  has  been  in  the  hands  of  a  special  committee  of  the 
Legislature  (C.  0.  Pratt,  Camliridge,  N.  Y.,  chairman) 
and  a  cooperating  committee  of  the  New  York  State  Auto- 
mobile Association  (composed  of  G.  A.  Ricker,  Consulting 
Engineer,  Albany ;  F.  A.  Hermans,  Troy,  Bridge  Engineer 
of  the  State  Highway  Department;  and  J.  L.  Baker, 
Middleburgh).  The  committee  was  given  $6,000  to  suj)- 
port  its  investigation. 

A  preliminary  jirogress  report  has  just  been  made  to  the 
legislature,  showing  the  conditions  disclosed  by  a  circular 
tour  over  typical  state  routes — through  Cobleskill,  On- 
eonta,  Binghamton,  Elmira,  Watkins,  Geneva,  Auburn, 
Syracuse,  Utica,  Little  Falls,  Amsterdam  and  Schenec- 
tady. In  all  218  bridges  were  examined — or  one  for 
each  2.18  mi.  of  road  (whiih  is  to  be  compared  with  the 
known  figures  of  .'34,000  bridges  in  the  state,  or  one  to  2.25 
mi.  of  highway).  There  were  seen  119  of  5-  to  20-ft. 
length,  58  of  "20-  to  50-ft.,  28  of  50-  to  100-ft.,  and 
13  of  over  100-ft.  span.  The  examination  showed  27  of 
;3  tons  capacity  or  less,  16  of  5  to  8  tons,  13  of  8  to  10 
tons,  1  of  10  to  14  tons,  125  of  15  tons,  and  9  of  over 
15  tons  capacity.  In  general,  the  shorter  bridges  have 
the  greater  capacities.     The  committee  reports  that  the 
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present  eiipacity  rc(|iiiir(l  li\  Inillir  is  ruiir  timrs  llinl  ilr- 
inimded  in  1!)()()  ninl  llmt  nil  l)riil>,r('s  sliniild  Uc  luiill  Inr 
ITi  or  l(i  tons  load. 

The  eonnniltee  \\,\>  not  pic-fntcd  a  plan  Inr  iJic  rchnilil- 
in^f,  wliicli  would  cost  $.'U).()()0.()()()  anil  al  |iicscnt  ))n)<(ross 
\v(»uld  occupy  10  years;  a  it'cpiest  lias  been  made  for  con- 
tinuing the  work  ol'  the  committee,  however,  as  Iwn  thirds 
of  its  ()ri;,nnal  api)roprialions  of  $(),()()()  is  >tdl  unex- 
pended. 

iA 

\  Ilnllwiiy  CrtMiMOtliiK  PInnt  wiU  Im-  built  liy  the  Hnstiin 
Kli'vated  K.U.  foi'  trontlnj;  ciosslicM.  <i.  I!.  Shlpli'j,  of  IMtts- 
burgh,  will  Ueslun  Hk'  eliiiil  anil  .siipciiiilciKl  11h  ((iii.Mt  i  ui- 
tloii. 

The  nivinloii  St.  llriilKr  ColliipNf.  Spokiino,  Waah.,  has  be- 
coiiio  practically  a  closed  case.  IhrouKb  tbc  settlement  of  the 
last  damage  claims.  The  claims  paid,  or  to  be  paid,  by  agree- 
ment total  about  $70,000,  accordinK  to  the  "Spokesman- 
Uevlew."  This  amount  covers  5  deaths  and  17  cases  of 
personal  Injury.  The  city  pa.vs  two-thirds  of  the  amount,  the 
Washington  Water  I'ower  Co.  one-third.  No  further  action 
In    investlgatins:   the   cause   of   the    failure   is   expected. 

The   RnlUvny   BuilderH*   Strike   on    the   Alaska   Government 

railroad  lasted  from  Feb.  7  to  Mar.  7.  The  original  strike  was 
by  the  track  layers,  who  demanded  an  increase  in  pay  from 
37  Vic.  an  hour  to  50c.  an  hour.  The  strike  was  called  off  under 
an  agreement  that  a  wage  scale  should  be  fixed  in  conference 
between  the  Alaskan  Engineering  Commission  and  a  com- 
mittee representing  the  workmen's  union.  Any  increase  in 
wages  will  be  made  retroactive  from  the  date  of  resumption 
of  work. 

Steam  Invades  the  Home  of  AVater  Power — A  steam  power 
station  of  60,000-kw.  capacity  is  now  under  construction  in 
Buffalo,  N.  Y.,  for  the  Buffalo  General  Electric  Co.  The  In- 
stallation will  include  three  20,000-kw.  turbo-generators  with 
five  boilers  of  approximately  13,000  sq.ft.  heating  surface  each, 
the  usual  steam  and.  electric  auxiliaries,  coal-handling  appa- 
ratus and  trestle,  and  intakes  and  discharges  for  the  con- 
densing system.  The  Stone  &  Webster  Construction  Co.,  Bos- 
ton, is  the  constructing  engineer. 

Gnrbanre  Grease  at  the  Hi^h  Priee  of  $6.26  per  100  lb.  will 
add  an  estimated  $30,000  to  the  revenues  of  the  Cleveland 
municipal  garbage-reduction  works  for  the  next  six  months. 
Three  bidders  offered  the  price  named,  and  three  others  put 
in  lower  bids.  The  price  received  a  year  ago  was  $4.40.  The 
recent  bid  is  the  best  one  Cleveland  ever  received  for  garbage 
grease.  The  high  price  is  said  to  be  caused  largely  by  the 
active  demand  for  glycerin  for  use  in  the  manufacture  of 
explosives  and  for  red  oil  for  dyestuffs.  This  is  interesting  in 
view  of  the  belief  expressed  at  Cleveland  a  year  ago  (see 
"Engineering  News,"  Mar.  18,  1915)  that  the  European  War 
would  cause  a  slump  in  the  price  of  grease. 

The     I'ennsylvania     Bureau     of    Township     Highway.s     has 

divided  the  state  into  five  districts,  and  five  men  have  been  pro- 
moted from  the  ranks  to  act  as  assistant  engineers  in  charge  of 
these  districts,  as  mentioned  in  the  "Personals"  columns.  The 
object  of  this  change  is  to  facilitate  the  work  of  the  bureau 
and  to  bring  it  and  the  State  Highway  Department  into 
closer  touch  with  the  township  supervisors  and  the  public. 
Under  this  arrangement,  surveys  for  improvements  contem- 
plated by  the  township  supervisors  can  be  made  by  the  engi- 
neer in  the  district,  without  having  to  wait  for  a  man  to  be 
sent  out  from  the  Harrisburg  office.  The  formation  of  th-ise 
districts   and   the   several   promotions   are   effective   Apr.    1. 

Two  14-Ft.  Reinsch-VVurl  Sewage  Screens  are  to  be  in- 
stalled at  the  foot  of  the  Dyckman  St.  sewer.  Borough  of 
:Manhattan,  New  York  City.  The  screens  will  be  located  in  a 
brick  building  35x45  ft.  in  plan,  located  adjacent  to  the  5x9-ft. 
combined  sewer  at  about  60  ft.  distance  from  the  mouth  of 
the  sewer.  The  contract  has  been  let,  and  work  is  in  progress 
on  the  foundation  of  the  building  and  on  the  portion  of  the 
outlet  sewer  between  the  building  and  the  water  which  is  to 
receive  the  screened  sewage.  Contract  for  the  superstructure 
of  the  building  and  for  the  machinery  will  be  let.  The  esti- 
mated cost  of  the  first  installation  is  $40,000  and  of  the  entire 
ultimate  plant  is  $75,000.  The  annual  operating  expense  is 
estimated  at  from  $2,500  to  $3,000.  It  is  expected  that  the 
plant  will  be  in  operation  by  Jan.  1,  1917.  Charles  E.  Gregory 
is  chief  engineer  of  the  bureau  of  sewers  for  the  Borough 
of  Manhattan,  and  John  H.  Weinberger  is  assistant  chief  engi- 
neer. Walter  Cohen  is  assistant  engineer  in  charge  of  the 
design,  and  G.  L.  Christian  of  the  construction  of  the  screen- 
ing plant. 


PERSOHAIUS 


Mr.  Allnrl  .1  ( i:,  i-,l,i  to.  of  I'aHsalc,  N.  J.,  has  been  elected 
VIce-I'reHl.liiil  of  llw  old  Cdlony  ConHtructlon  <'o.,  HoHlon  aii< 
New    York    city. 

Mr.  W.  M.  VaiiderHltilH,  .Signal  ICnglneer  of  the  IlllnolH  Cen- 
tral It. II.  at  Chicago,  ha»  been  appointed  ConHUltlng  Signal 
lOnglneer  of  the  Central  of  Georgia  Hy„  with  head(|uarter8  In 
.Savannah,  (Ja. 

Mr.  E.  P.  Worden,  M.  Am,  Soc.  M.  E.,  formerly  Manager 
of  the  Fi-vtl  M.  Prescott  Steam  Pump  Works,  Mllwjiukee, 
has  been  ai)polnted  Chief  Engineer  of  Henry  It.  Worthlngton, 
Harrison,   .N,   J. 

Mr.  Howard  W.  Holmes,  Assoc.  M.  Am.  Soc,  C.  E.,  form- 
erly State  Highway  Bridge  Engineer  of  tJregon,  has  opened  an 
offlco  as  Consulting  Engineer  at  815  Northwestern  Bank 
Bldg.,   Portland,  Ore. 

Mr.  George  Kingdon  Parsons,  M.  Am.  Soc.  M.  E.,  has  located 
his  main  ofllces  in  the  Equitable  Building,  120  Broadway,  New 
York  City.  He  will  continue  his  office  In  the  Illggs  Build- 
ing,   Washington,    D.    C. 

Mr.  W.  Walley  Davis,  M.  Am.  Inst.  M.  E.,  Superintendent 
of  the  byproduct  coke  ovens  of  the  .Semet-.Solvay  Co.  at  .Steel - 
ton,  Penn.,  has  been  made  Manager  of  the  Byproducts  Coke 
Corporation,    Chicago,    111. 

Mr.  C.  P.  Bowie,  Assoc.  M.  Am.  Soc.  C.  E.,  formerly  Engi- 
neer of  the  Associated  IMpe  Line  Co.,  San  Francisco,  Is  now 
Petroleum  Engineer  for  the  United  States  Bureau  of  Mines, 
with   headquarters   in   San   Francisco. 

Mr.  Ellis  Soper,  M.  Am.  Soc.  M.  E.,  I'resident  of  the  Soper 
Engineering  Co.,  Chattanooga,  Tenn.,  has  been  appointed 
Chief  Engineer  of  Design  and  Construction  of  the  plant  of  the 
Cuban  Portland  Cement  Co.,  Havana,  Cuba. 

Mr.  W.  A.  Van  Duzer,  Assoc.  M.  Am.  Soc.  C.  E.,  Assistant 
Engineer  of  the  Pennsylvania  State  Highway  Department  in 
charge  of  District  No.  6,  with  headquarters  at  York,  has  been 
transferred    to    Scranton    to   succeed    Mr.    Tebbs,    promoted. 

Mr.  Frederick  T.  Crane,  City  Engineer  of  Orange,  N.  J.,  for 
the  past  22  years,  has  been  nominated  member  of  the  New 
Jersey  State  Department  of  Health  to  succeed  Mr.  M.  N. 
Baker,  Montclair,  N.  J.,  whose  term  of  office  will  expire  on 
July  1. 

Mr.  Edward  C.  Sherman,  M.  Am.  Soc.  C.  E.,  of  Rourke  & 
Sherman,  Consulting  Engineers,  Boston,  Mass.,  has  been  elected 
Secretary  of  the  Old  Colony  Construction  Co.,  Boston  and  New 
York  City.  He  will  continue  his  consulting  practice  in  Boston 
as  heretofore. 

Messrs.  Paul  P.  Whitham,  Assoc.  M.  Am.  Soc.  C.  E.,  and 
Llewellyn  Evans,  Assoc.  Am.  Inst.  E.  E.,  have  organized  the 
Industrial  Engineering  Co.,  with  offices  in  the  New  York  Block, 
Seattle,  and  at  725  Commerce  St.,  Tacoma,  Wash.  The  com- 
pany   will    engage    in    consulting    practice. 

Mr.  William  H.  Becker,  formerly  in  the  employ  of  the 
Arizona  Eastern  Railroad  Co.,  at  Globe,  Ariz.,  has  been  en- 
gaged as  consulting  engineer  for  the  Gila  County  Road  De- 
partment in  the  construction  of  roads  under  a  $350,000  bond 
issue.      He    will    make    his   headquarters    in    Globe. 

Mr.  P.  P.  Bourne,  M.  Am.  Soc.  M.  E.,  formerly  Chief  Engi- 
neer of  the  Blake  &  Knowles  Steam  Pump  Works,  East 
Cambridge,  Mass.,  is  again  associated  with  the  International 
Steam  Pump  Co.  in  connection  with  special  engineering  work 
located  at  the  company's  main  office,  115  Broadway,  New  York 
City. 

Mr.  R.  E.  Harrison,  recently  Assistant  City  Engineer  of 
Grand  Rapids,  Mich.,  and  resident  engineer  of  construction 
during  the  building  of  the  filter  plant  of  that  city,  resigned 
his  position  on  Mar.  1  to  become  Vice-President  and  Manager 
of  the  L.  A.  Boulay  Co.,  Civil  and  Sanitary  Engineers,  Toledo, 
Ohio. 

Mr.  Joseph  C.  Allison,  Assoc.  M.  Am.  Soc.  C.  E.,  until 
recently  Assistant  General  Manager  and  Chief  Engineer  of  the 
California  Development  Co.,  Calexico,  Calif.,  has  resigned  to 
engage  in  consulting  engineering  work  at  Calexico.  He  has 
been  connected  with  the  California  Development  Co.  for  nearly 
15   years. 

Mr.  George  M.  Basford,  M.  Am.  Soc.  M.  E.,  recently  Chief 
Engineer  of  the  Railroad  Department  of  Joseph  T.  Ryerson 
&  Son,  New  York  City,  is  President  of  the  newly  organized 
Locomotive  Feed  Water  Heater  Co.,  30  Church  St.,  New  York 
City.  Mr.  Basford  will  also  form  a  new  concern  to  handle 
advertising  accounts  of  railway-supply  companies,  to  be 
known  as  the  G.  M.  Basford  Co. 
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Mr.  P.  M.  Tebbs,  Assistant  Engineer  of  the  Pennsylvania 
State  Highway  Department,  who  has  been  in  charge  of  Dis- 
trict No.  12,  with  headquarters  at  Scranton,  has  been  pro- 
moted to  the  position  of  Engineer  of  Construction.  He  will 
All  the  vacancy  caused  by  the  resignation  of  John  T.  Gep- 
hart,  Jr.,  and  will  have  headquarters  at  Harrisburg. 

Mr.  W.  H.  Stewart,  for  the  past  15  years  Surveyor  to  Lloyds 
Register  of  Shipping  in  San  Francisco,  has  resigned  to  en- 
gage in  business  as  a  consulting  engineer  and  marine  sur- 
veyor, with  offices  at  260  California  St.,  San  Francisco,  Calif. 
He  will  give  .<?pecial  attention  to  the  supervision  of  design, 
construction  and   repairs  of  vessels  and   their  machinery. 

Mr.  Fred  R.  Hesser,  for  the  past  three  years  Assistant 
Engineer  of  the  Kansas  State  Board  of  Health,  has  resigned 
to  become  Manager  of  the  Universal  Concrete  Construction  Co., 
Kansas  City,  Kan.  Mr.  Hesser  graduated  from  the  University 
of  Kansas  in  1910.  He  has  served  for  two  years  as  City 
Engineer  of  Beloit,  Kan.,  and  County  Surveyor  of  Mitchell 
County  and  one  year  as  Assistant  Highway  Engineer  of 
Kansas. 

Messrs.  Harrison  W.  Latta,  M.  Am.  Soc.  C.  E,  and  J.  Kinter 
Roberts,  have  formed  a  partnership  under  the  firm  name  of 
Latta  &  Roberts,  with  offices  at  363  Drexel  Building.  Phila- 
delphia, Penn.,  to  engage  in  heavy  contracting,  such  as  founda- 
tions, excavation,  piledriving,  wliarf  and  trestle  building  and 
subaqueous  worlc.  Mr.  Latta  was  formerly  President  of  the 
Latta  &  Terry  Construction  Co.,  Philadelphia,  and  for  the  past 
five  months  has  been  a  member  of  the  staff  of  the  Association 
of  American  Portland  Cement  Manufacturers. 

Mr.  R.  H.  Thomson,  M.  Am.  Soc.  C.  E.,  has  been  elected 
one  of  the  three  new  members  of  the  City  Council  of  Seattle, 
Wash.  Mr.  Thomson  for  many  years  has  been  in  entire  charge 
of  the  design  and  construction  of  the  municipal  improve- 
ments of  Seattle,  including  the  city  water-supply.  He  was 
City  Engineer  of  Seattle  from  1892  to  1911;  Chief  Engineer  of 
the  Port  of  Seattle  during  1911  and  1912:  Chief  Engineer  of 
Strathcona  Park,  Victoria,  B.  C,  from  1912  to  1915;  and  re 
cently  has  practiced  as  a  consulting  engineer  in  Seattle. 

Mr.  Joseph  B.  Baker,  since  1912  Assistant  Supervisor  of  the 
Pennsylvania  R.R.,  a..t  Newport,  Penn.,  has  been  promoted  to  the 
position  of  Supervisor,  Office  of  the  Assistant  to  General  Man- 
ager. Mr.  Bal.jr  entered  the  service  of  the  Pennsylvania  in 
1905  as  rodman  in  the  construction  department.  The  follow- 
ing year  he  was  transferred  to  the  maintenance-of-way  de- 
partment and  in  1909  was  made  transitman  at  Altoona,  Penn. 
He  was  advanced  to  Assistant  Supervisor  at  Watsontown, 
Penn.,  in  1910  and  the  next  year  was  transferred  to  Newport. 
Mr.  C.  H.  Johnson,  formerly  Engineer  of  Construction  of 
the  Nashville,  Chattanooga  &  St.  Louis  Ry.,  has  resigned  to 
become  Superintendent  of  the  Gould  Contracting  Co.,  Nashville, 
which  is  constructing  various  bridges  and  viaducts  for  the 
railroad.  Mr.  Johnson  graduated  from  Vanderbilt  University 
in  1890  and  entered  the  engineering  department  of  the  railroad 
as  rodman,  rising  through  various  ranks  to  the  position  of 
Engineer  of  Construction  in  1910.  He  designed  the  Chatta- 
nooga Creek  culvert  and  the  Running  Water  viaduct  and  was 
in  charge  of  grade  reduction  on  the  main  line. 

Messrs.  Charles  E.  Parsons,  M.  Am.  Soc.  C.  E.,  and  Guy 
C.  Simpson,  have  organized  the  firm  of  Parsons  &  Simpson, 
Engineers,  with  offices  at  61  Broadway,  New  York  City  and 
San  Antonio,  Tex.,  for  the  purpose  of  carrying  on  a  general 
engineering  practice  in  the  United  States  and  Mexico.  The 
firm  is  prepared  to  make  preliminary  surveys  and  investiga- 
tions, to  furnish  plans  and  estimates  and  to  supervise  con- 
struction. Mr.  Parsons  has  recently  been  President  of  the 
Ambursen  Co.,  New  York  City,  and  both  members  of  the 
firm    have    had    wide    engineering    experience. 

Mr.  Washington  B.  Lewis,  Assoc.  M.  Am.  Soc.  C.  E.,  has 
been  appointed  Supervisor  of  the  Yosemite  National  Park, 
California.  Mr.  Lewis  graduated  from  the  Engineering  De 
partment  of  the  University  of  Michigan  in  1907  and  since 
that  time  has  been  a  member  of  the  United  States  Geological 
Survey.  He  was  furloughed  for  survey  work  with  the  first 
and  second  National  Geographic  Society  expeditions  in  Alaska, 
and  in  1911  went  to  Argentina,  where  he  was  engaged  for 
four  years  in  making  studies  and  surveys  in  connection  with 
tlie  investigation  of  the  industrial  possibilties  of  northern 
I'atagonia,    for   the   Government   of  Argentina. 

Mr.  B.  J.  Dalton.  M.  Am.  Soc.  C.  E.,  Assistant  District  Engi- 
neer of  the  Fifth  District.  Valuation  Division,  of  the  Inter- 
state Commerce  Commission,  located  at  Kansas  City  Mo.,  has 
been  appointed  Chairman  of  the  Valuation  Committee  of  the 
Missouri,  Kansas  &  Texas  Ry.,  with  headquarters  at  Parsons, 
Kan.  Mr.  Dalton  succeeds  Mr.  S.  B.  Fisher.  M.  Am..  Soc.  C  E.. 
who  has  been  assigned  to  other  duties.  Mr.  Dalton  graduated 
from  the  University  of  Kansas  in  1890  and  spent  practically 
all  of  his  time  in   railroad  work  up  to  1904,  when  he  was  ap- 


pointed City  Engineer  of  Lawrence.  From  1906  to  1911  he  was 
Professor  of  Civil  Engineering  at  the  University  of  Kansas 
and  resigned  to  take  the  position  which  he  has  just  given  up. 

Mr.  Ewing  D.  Sloan,  Vi^luation  Engineer  of  the  Nash- 
ville, Chattanooga  &  St.  Louis  Ry.,  has  been  appointed  Engi- 
neer of  Construction  of  that  railroad,  which  position  he  will 
hold  in  addition  to  his  present  duties.  Mr.  Sloan  is  a  graduate 
of  Washington  and  Lee  University.  He  has  been  previously 
Assistant  Engineer  of  the  Virginian  Ry.,  in  charge  of  pro- 
jected location,  and  employed  in  the  construction  departments 
of  the  Minneapolis  &  St.  Louis  R.R..  Iowa  Central  lines  and 
the  Great  Northern  Ry.  More  recently  he  was  made  Chief 
Engineer  of  the  TJscaloosa  Mineral  R.R.  and  then  became 
connected  with  the  Louisville  &  Nashville  R.R.  in  charge  of 
new  construction  in  eastern   Kentucky. 

Mr.  E.  J.  Pearson,  Vice-President  of  the  Texas  &  Pacific 
Ry.  at  New  Orleans,  La.,  has  been  appointed  Vice-President 
of  the  New  York,  New  Haven  &  Hartford  R.R.,  with  head- 
quarters in  Boston,  Mass.  He  will  act  as  general  assistant  to 
President  Elliott  and  will  have  charge  of  all  matters  relating 
to  construction,  operation  and  maintenance.  Mr.  Pearson 
graduated  from  Cornell  University  in  1883.  He  has  had  a 
large  experience  in  construction  and  operation,  particularly 
in  terminal  work.  He  had  entire  charge  of  the  construction 
of  the  Wisconsin  Central  Terminal,  while  in  the  employ  of  the 
Northern  Pacific  Ry.  Later  he  was  for  five  years  in  charge 
of  building  the  Puget  Sound  extension  of  the  Chicago,  Mil- 
waukee &  St.  Paul  Ry.  While  on  a  trip  East  he  made  a 
thorough  examination  of  the  wharf  and  dock  properties  of  the 
New  Haven  road  from  New  York  to  Boston,  so  that  he  might 
be  able  to  help  in  the  construction  of  similar  facilities  at 
Duluth  and  Puget  Sound.  For  four  years  Mr.  Pearson  was 
Vice-President,  under  B.  F.  Bush,  of  the  Missouri  Pacific  Sys- 
tem, during  which  period  he  did  much  work  in  rebuilding  and 
developing  the  line  and  in  introducing  economical  operating 
methods.  He  has  been  engaged  during  the  last  year  on  the 
new   terminals   of  the  Texas   &   Pacific  at  New   Orleans. 


Walter  B.  Murdoch,  an  engineer,  until  recently  interested 
in  mining  in  Mexico,  died  in  NewYork  City,  on  Mar.  12.  He 
was  born  in  Washington,  D.  C.  For  many  years  Mr.  Murdoch 
had  been  engaged  in  building  a  deep  drainage  and  mining 
tunnel  12  mi.  long,  to  give  access  to  a  chain  of  gold  and 
silver  mines  in  the  districts  of  Pachuca,  Real  del  Monte  and 
El  Chico,   State   of  Hidalgo,   Mexico. 

Theodore  Voorhees,  M.  Am.  Soc.  C.  E.,  President  of  the 
Philadelphia  &  Reading  Ry.,  died  at  his  home  in  Elkins  Park, 
Philadelphia,  on  Mar.  11.  He  was  born  in  New  York  City  in 
1847  and  was  a  graduate  of  Columbia  College  and  Rensselaer 
Polytechnic  Institute.  He  entered  the  service  of  the  Delaware, 
Lackawanna  &  Western  R.R.  in  1869  and  four  years  later  b^ 
came  Superintendent  of  the  Syracuse,  Binghamton  &  New  York 
R.R.  Later  he  was  in  charge  of  the  transportation  depart- 
ment of  the  Delaware  &  Hudson  Canal  Co.  and  General  Sup- 
erintendent of  the  New  York  Central  &  Hudson  River  R.R. 
He  became  First  Vice-President  of  the  Philadelphia  &  Reading 
in  lS9.'i  and  was  elected  President  in  1914,  after  the  death 
of   George    F.    Baer. 

Samuel  S.  Greeley,  a  well-known  civil  engineer  and  the 
oldest  alumnus  of  Harvard  University,  died  in  Winnetka,  111., 
on  Mar.  S,  at  92  years  of  age.  He  was  a  member  of  the  Har- 
vard Class  of  1844  and  in  the  following  year  entered  Rensse- 
laer Polytechnic  Institute,  graduating  from  that  institution 
in  1846.  He  did  considerable  railway  location  and  construc- 
tion work  in  New  York,  Vermont  and  Virginia.  In  1853  he 
entered  into  a  land-surveying  business  with  Mr.  Hanchett,  in 
Chicago,  which  was  continued  until  last  year,  when  the 
firm  name  was  changed  to  Greeley,  Howard  &  Norlin  Co. 
He  was  appointed  City  Surveyor  of  Chicago  in  1S55  and  served 
for  one  term.  He  obtained  a  license  for  the  Nicholson  Block 
Paving  Co.,  of  Chicago,  and  laid  in  that  city  a  considerable 
amount  of  the  block  pavement  manufactured  by  that  concern. 
Later  he  became  interested  in  the  manufacture  of  threshing 
machines.  In  the  late  50's  Mr.  Greeley  was  appointed  Super- 
intendent of  the  Chicago,  Burlington  &  Quincy  R.R.,  which 
position  he  held  for  a  short  time  In  1879  he  took  into  the  firm 
as  partners  the  late  Frederick  Greeley,  the  late  Gustav  H. 
Carlson  and  Sylvester  N.  Howard,  and  afterward  his  son, 
Morris  L.  Greeley.  He  was  one  of  the  four  organizers,  in  1857, 
of  the  Harvard  Club  of  Chicago,  and  was  later  its  President. 
Mr.  Greeley  was  the  grandfather  of  Samuel  A.  Greeley.  Assoc. 
M.    Am.    Soc.   C.   E..    Sanitary    Engineer,   Chicago. 
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CO.MINC.    MKKTINOS 
AMKItlCAN     KAII.WAV    KNCINKKUINd    ASSOCIATION. 

Mai.  2\-.l3.     Aiirmiil  iiirctlnn   in  ("hIciiKO.     S.<\  .    lO.   II.   l''rllcli. 
"JOU    So.    MIchlKim    Ave,    ClilcUKO. 
NATIONAL   KAILW.W    A  Pl'1,1  ANCKS    ASSOCIATION. 

Mar.   21-23.      Aiiiuial   iiu-otliin    In   ChlciiKO.     Sciv..    II     \'.   CiMn- 
diiU,    1S24    l.yttoii    Itiiildlnn,   Chkiino. 
II.I.INOIS    r.AS    ASSOCI.VTION. 

Mur.   22-23.      Annual   ni.-i'tin>;  In   Chicano.     Sctv..   II.   II.  CIuiK, 
I3(i   S(i.    Ilaiv.y    Ave.   Oak    I'arU,    III. 

AMKUICAN  SOCIKTY  OK  MKCHANICAT.  KNOINKKKS. 

Apr.    11-11.      Sprlnn    nicxtlnK    in    New   Orleans.      Secv.,   CJalvln 
Uicc.    2!1   W.    3imi    St.,   New   York  City. 
ATK    BRAKE    ASSOCIATION. 

May    2-5.      Convention    in    Atlanta.      Secy.,    K.    M.    Nillis,    53 
State   St.,    Bo.slon. 
INTKHNATIO.NAI.    KAIIAVAY    PUET^   ASSOCIATION 

May  l.l-lfi.     Annual   meeting  In  Chicago.     Secy.,  .1.  C.   Craw- 
ford,   517   AV.    .lackson    Blvd. 
MASTEK    BOILKU    MAKERS'    ASSOCIATION. 

May   23-26.     Convention   In   Cleveland.      Secv.,   H.    I  >.   Ndutiht, 
95   Liberty   St.,    .New    York   (Mty. 
lOMtitute    for    City    lOnKlnfera    and    other    public    works    of- 
ficials is  ineetinp  this  week    (.Mar.   14   to  IS)  at  the  ITnivcrsity 
of   Kansas,    at   Lawrence.      Of   the    20    addresses   announced    in 
the  proprrani  17  are  by  professors 

KiiKlneerH  Society  of  'WeHtorii  PeiiiiMylvauln  has  elected  the 
following  officers  for  1916:  President,  Samuel  Lee  Duff;  vice- 
president,  W.  E.  Snyder;  directors  for  three  years,  Wm.  E. 
Mott,  Henry  D.  James.  Robert  Linton  and  George  Danforth 
have  since  been  appointed  directors  to  fill  vacancies  caused 
by  resignation. 

Canndlnn  Good  RoadN  ConKreHN — The  third  Canadian  Inter- 
national Good  Roads  Contrress  was  held  at  Montreal,  Mar.  6 
to  10,  with  an  attendance  of  about  1,000.  The  sessions  were 
presided  over  by  D.  Michaud,  Deputy  Minister  of  Roads  for 
Quebec.  A  number  of  papers  were  read  at  the  various  ses- 
sions by  engineers  from  Canada  and  the  United  States,  deal- 
ing with  various  features  of  road  construction,  and  there  was 
an  extensive  exhibit  of  road  materials  and  appliances.  The 
new  officers  elected  are:  President,  J.  Duchartel  de  Mon- 
trouge,  Outremont;  vice-president,  F.  L.  Siiuire,  Toronto;  sec- 
retary-treasurer, George  A.  McNamee,  Montreal.  The  meeting 
a  year  hence  will  be  held  in  Winnipeg. 

Ne«-  Kneland  Water- >Vork.s  A.s8oeiuti»ii  held  its  regular 
monthly  meeting  on  Mar.  8  at  the  Hotel  Brunswick,  Boston. 
After  the  usual  luncheon  the  discussion  of  the  final  report  of 
the  Committee  on  Meter  Rates,  which  was  not  completed  at 
the  February  meeting,  was  resumed.  A  large  number  of  mem- 
bers of  the  association  took  part  in  the  discussion,  and  the 
report  was  finally  referred  back  to  the  committee,  with  the 
request  that  it  submit  to  the  association  the  other  method  of 
charging  for  water  which  it  had  under  consideration  when  it 
recommended  the  one  given  in  the  report.  While  many  mem- 
bers approved  of  the  recommendation  of  the  committee,  there 
seemed  to  be  a  general  feeling  that  the  matter  was  one  of 
such  importance  that  the  association  as  a  whole  should  con- 
sider it  thoroughly  before  adopting  the  committee's  recom- 
mendations. Robert  Spurr  Weston  read  a  paper  on  the  pro- 
posed auxiliary  water-supply  of  the  City  of  Brockton. 
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Ne^v  Expansion-Joint  Material 

A  new  material  for  expansion  joints  in  concrete,  brick 
or  stone-block  paving  or  in  masonry  work  has  recently  been 
marketed  by  the  Barrett  Co.,  New  York  City,  manufacturer 
of  bituminous  materials.  The  new  material  is  a  mastic  in 
ribbon  form,  but  without  felt  or  paper  reinforcement.  It  is 
claimed  that  a  joint  made  with  this  ribbon  will  have  all  the 
properties  of  a  poured  joint  and  can  be  constructed  easier, 
quicker  and  cheaper.  Shipment  is  made  in  rolls;  various 
widths  and  thicknesses  are  available.  The  trade  name  will  be 
"Barrett's  Expansion  Joint." 

Radical    Departure    in    Electric    Wiring 

A  radical  departure  (for  this  country)  in  house-wiring 
equipment  has  been  brought  out  by  the  General  Electric  Co., 
Schenectady,  N.  Y.,  in  the  shape  of  the  so-called  "concentric  ' 
conductors  and  fittings.  The  system  has  been  used  abroad 
to  a  considerable  extent  in  existing  buildings  where  electric 
service  was  desirable,  but  the  ordinary  wiring  schemes  too  ex- 
tensive. The  running  conductor  is  0.22  in.  in  diameter  and 
consists   of  a   No.    14    solid   wire,    rubber   insulated    and    single 


brnldcd;  It  Ih  Jacketed  with  a  cIOHcd  tinned  water-  iind  Rn.s- 
tlKht  copper  Hhoath  (folded  lonRltudlnally  aroun<I  the  In- 
Huluti-d  wire  iind  Holdcrcd  alorin  the  lap.  The  current  ca- 
pu<-lty  of  the  Hheath  Ih  cfiual  to  a  No.  12  wire.  It  Berves  uh  the 
return  conductor.  Ih  made  ibctrlcall v  conllnuouH  throughout 
each  InHtiillatlon  and  Ih  grounded.  'J'lie  wire  Ih  HUpiiorted  by 
Hniall   metal  cIitinpH. 

Tlie  llltlngH  are  HJmllar  In  general  appearance  to  the  \>vt-H- 
<nt  e<iuii)nient,  but  the  connectloiiH  are  deHlgne<l  for  euiiy 
uTid  quick  placing.  Neat  InntallatlonH  jire  poHHlble  without 
disturbing  the  walls.  There  liaH  bc-en  a  demand  for  IhiH 
e(|ulpment  for  Hmall-cu.Htonier  premlHeH;  Hpecial  i)CrmlHHton  of 
Insurance    underwiilers    has    to    be   obtained    for    lis    use 


St<>«-1    .VdJUHtable   Culvert    Forma 

An  adjustable  steel  rectangular  culvert  form  has  bee 
devised  by  the  lilaw  Steel  Construction  Co.,  PIttHburgh.  The 
construction  Is  shown  In  the  accompanying  sketch.  The  form 
is  composed  of  plates  12  In.  high  and  has  12xl2-in.  bracketed 
corners  with  brace  angles  in  the  interior,  which  support  the 
sides  and  roof.  A  mall  number  of  hook  bolts  are  used  to 
connect  the  roof  panels  and  the  side  panels  to  the  supportlnR 
interior  angles  through  the  outstanding  flanges  of  the  panels 
themselves.      They    draw    the   entire    form    together,    are    very 
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BLAW  STEEL  CULVERT  FORM 

easily  inserted  in  place  and  are  a  permanent  part  of  the 
interior  supporting  angles.  The  adjustment  is  made  by  either 
adding  or  removing  a  12-in.  side  or  roof  panel.  The  sections 
are   united   by  a  slip  joint  quickly   operated    by   hand. 

They  are  in  5-  and  10-ft.  lengths,  and  sets  are  furnished  for 
five  lengths,  of  25  to  40  ft.;  each  set  is  adjustable  for  culverts 
from   2x3  ft.   to  5x6  ft.     Prices  run   from   $220  to  $440. 
*     *     * 
Efficient   Rotary   Pump 
.\n    interesting   gear-type    rotary   pump   has   been   designed 
and     is     being     made     by     the     Viking     Pump     Co.,     of     Cedar 
Falls,     Iowa,      the     principle     of     which      is     shown      in      the 
accompanying     sketch.        There 
are     only    three     parts — an    an- 
nular gear,  a  spur  gear  and  the 
casing.       The    annular    gear     is 
larger    than    the    spur    gear,    so 
that   the    latter   meshes   with    it 
by   being    placed    off    center;    as 
the  spur  gear  is  driven,  the  an- 
nular   gear    revolves    about    Its 
own  center.     A  crescent-shaped 
diaphragm,    part   of   the    casing, 
fills   the   gap   between   gear  cir- 
cles   caused    by    offset    Centers. 
As  the  gears  revolve,  the  inter- 
tooth   pockets   of   the   spur   gear   are   filled   with  water,   which 
is   moved   past   the  crescent  diaphragm   and  crowded   into   the 
outlet  space. 

This  pump  is  made  in  various  small  sizes.  Tests  on  a  2-in. 
pump  (suction  and  outlet)  showed  efficiencies  of  49  to  76% 
for  45  to  94  gal.  per  min.  under  heads  of  118  to  100  ft.  and  at 
speeds  of  215  to  400  r  p.m.  A  suction  vacuum  as  high  as  25 
in.  of  mercury  was  secured. 

Footwarmer  for  ^Vatcllnlen  and  Policemen 

A  warming  plate,  on  which  watchmen  and  policemen  on 
fixed-post  duty  may  comfortably  stand  in  cold  weather,  has 
been  developed  by  Drew  Johnston,  of  the  Duquesne  Light  Co., 
Pittsburgh,  at  the  instigation  of  Councilman  Robert  Garland 
and  with  the  cooperation  of  the  Westinghouse  Electric  and 
Manufacturing  Co.  The  plate  is  18  in.  square  and  contains 
an  80-watt  electric  heating  element;  10  ft.  of  armored  cable 
leads  to  a  plug  and  receptacle,  the  latter  being  placed  in  a 
special  pole  box.  The  name  "Tootsietherm"  has  been  applied 
to  the  device. 


DIAGRAM   OF    "VIKING" 
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SYNOPSIS — Sirifjle-lfarlc  sirrl-lruss  bridge  is 
being  rehuilt  as  iiro-track  concrete-arch  viaduct. 
One  lonyitudinal  half  was  built  last  season  and  the 
old  bridge  taken  down.  Contractor's  plant  fully 
described.  Pneumatic  concreting  tried,  but  aban- 
doned in  farur  of  liuvkvt  cars.  Arch,  centers  de- 
scribed. 

Unusual  methods  are  being  used  successfully  in  build- 
inn;  a  4,000-ft.  concrete-arch  bridge  over  the  Susquehanna 
Eiver  at  Ilarrisburg,  IVnn.,  on  a  very  fast  schedule  of 
completion.  Until  T)i'(cinber,  1915,  ilie  Cumberland 
Valley  R.E.  crossed  on  a  single-track  di'ck  truss  bridge 
of  twenty-two  170-ft.  spans.     In  i(s  place  a  double-track 


The  foundations  were  built  to  about  low-water  level  in 
tiic  fall  of  1!)14,  by  railroad-company  forces;  this  work 
included  enlarging  the  footings  of  the  old  piers.  In  the 
winter  the  steel-truss  bridge  was  moved  Si/G  ft.  north  on 
the  old  piers.  Tliey  were  wide  enough,  having  originally 
been  built  for  double-track  superstructure,  but  fitted  with 
a  single-track  bridge  placed  centrally  on  the  masonry. 
The  Pennsylvania  Steel  Co.  did  this  work  successfully, 
under  traffic.  At  the  beginning  of  the  1915  season,  there- 
fore, the  bridge  was  in  sha^ie  for  prompt  work  on  the 
su])erstructure.    Work  began  in  .March. 

A  controlling  feature  of  the  work  is  the  presence  of 
an  island  about  300  ft.  wide  in  the  middle  of  the  river, 
dividing  it  into  two  channels  each  about  1,600  ft.  wide. 
This   island   made   it  ])ossible  to  place  the  main   mixing 


FIG.     1.     .Sf.Syl'KllAX.XA     VIADUCT     AT     ALi^     S'l'.V 
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concrete-arch  bridge  of  45  spans  averaging  7()  ft.  is  being 
built  on  the  old  piers,  witli  the  addition  of  one  inter- 
mediate pier  in  each  of  the  old  spans.  Traffic  must  be 
maintained,  and  the  bridge  is  therefore  built  in  longi- 
tudinal halves.  The  south  half  was  completed  in  1915; 
the  north  half  will  be  built  in  1916,  the  steel-truss  bridge 
being  now  removed.  Virtually,  two  entire  4,000-ft. 
bridges  must  be  built,  each  in  a  single  season. 

The  working  scheme  of  the  contractor,  the  Robert 
Grace  Contracting  Co.,  Pittsburgh,  has  the  following 
characteristic  features:  (1)  Avoidance  of  all  river  false- 
work under  the  concrete;  (2)  handling  steel  centers  in 
integral  spans,  without  dismounting  and  recrecting;  (3) 
two  concrete-handling  methods — bucket  cars  and  air 
blowing;  (4)  sheet-steel  lagging  for  the  arch  intrados  and 
no  extrados  lagging  whatever;  (5)  tying  into  the  old 
pier  masonry  to  hold  the  forms  for  the  incasing  con- 
crete; (7')  use  of  steel  stringers  for  the  working  trestle. 


plant  and  sh()i)s  in  a  central  location.  A  trestle  siding 
leading  off  the  bridge  track  was  built,  to  enable  material 
trains  to  be  brought  in  over  the  bridge  itself. 

The  contractor's  plan  of  procedure  for  the  1915  work 
was  to  carry  on  all  work  from  a  trestle  built  close  along- 
side the  viaduct  at  an  elevation  a  few  feet  below  the 
springing  line  of  the  arches.  Such  a  trestle  would  be 
necessary  in  any  event.  By  using  it,  not  only  to  trans- 
port the  centers,  but  also  to  handle  all  nuiterial,  including 
the  concrete,  great  simplification  was  secured. 

All  hoisting  was  done  by  a  pair  of  7V2-ton  McMyler- 
Interstate  locomotive  cranes  of  37-ft.  height  of  reach,  run- 
ning on  the  trestle.  Centers  were  transported  bodily, 
one  complete  span  at  a  time,  on  cars  running  on  the  crane 
track.  Concrete  was  handled  from  the  mi.xing  plant  on 
the  island  by  Doud  Special  bottom-gate  buckets  seated 
two  on  a  car  in  two-car  trains  hauled  by  gasoline  mine 
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FIGS.    2    AND    S. 


I.KKT-  FLOOR   OF   WORKING   TRKSTLE;   RIGHT— DERRICK   ON   HALF   OF   STIOIOL    BRIDGE 
UNLOADING   MATERIAL  ONTO   TRESTLE 


The  i)I<in  of  attack  was  to  begin  at  tlic  west,  or  Lemoyne, 
end  of  tlie  bridge  and  work  toward  the  island,  having 
built  the  trestle  across  the  west  channel  of  the  river; 
then,  as  the  most  westerly  arches  were  completed,  to 
move  the  westerly  sections  of  trestle  to  the  east  channel 
and  erect  outward  from  the  island,  ultimately  reaching 
the  east,  or  Ilarrisburg,  bank  by  the  time  the  west-channel 
arches  were  completed.  This  scheme  gave  at  all  times 
two  or  three  working  points,  distributed  over  both  chan- 
nels, which  could  be  served  by  tracks  leading  out  in  both 
directions  from  the  mixing  plant;  and  at  the  same  time 
there  was  only  as  much  trestle  as  was  required  to  cover 
one-half  the  total  length  of  the  bridge. 

This  ingenicms  scheme  was  interfered  with  by  an  ex- 
cc])tional  amount  of  high  water  during  the  summer,  which 
made  it  slow  work  to  get  at  the  pier  footings,  and  also 
by  delays  at  the  west  bank  of  the  river,  in  connection 
with  a  turnout  of  the  Northern  Central  R.R.  Two  sup- 
plementary concreting  plants  were  therefore  provided  to 
handle  work  near  the  west  l)ank : 

1.  A  portable  %-yd.  Smith  mixer  furnished  the  con- 
crete for  placing  two  shore  spans  on  the  west  end.^  2. 
A  pneumatic  conveying,  or  concrete-blowing,  plant  was 
set  up  at  the  west  bank,  to  supply  some  of  the  river 
arches  independently  of  the  trestle,  which  could  thus  be 
shifted  sooner. 

The  trestle  construction  was  as  follows :  Six-post  bents 
of  four  plumb  posts  and  two  batter  posts,  23  ft.  apart  on 
centers;  12x12  caps;  2x6  sash  timbers  and  bracing;  four 
stringers,  15-in.  I-beams,  one  under  each  rail.  These  I- 
beams  were  in  72-ft.  lengths,  alternating  with  24-ft 
lengths,  the  long  ones  in  each  case  facing  an  arch  span, 
the  short  length  being  at  the  pier.  The  lengths  lapped 
past  each  other  without  connection.  The  beams  rested 
on  the  caps  and  were  held  down  by  rail  spikes.  ^Midway 
between  bents  they  were  braced  by  bridging  consisting 
of  plank  diaphragms  cut  in  between  the  beams  and  a 
pair  of  transverse  clamping  strips  above  and  below  the 
beams,  tied  together  at  the  ends  by  bolts.  The  beams 
were  not  punched  or  fitted  in  any  way,  to  realize  maxi- 
mum salvage. 

The  track  arrangement  on  the  trestle  was  such  that 
four  rails  gave  three  nmning  tracks,  the  crane  running 

'This  work  was  in  other  respects  also  outside  the  regular 
worklnff  system,  Inasmuch  as  wooderi  centers  were  used;  the 
work  was  handled  as  a  job  independent  of  the  main  portion  of 
the    bridge. 


on  the  middle  pair  of  rails  (standard  gage)  and  the  con- 
crete cars  on  the  outer  pairs.  There  being  a  doul)le 
turnout  from  these  narrow-gage  tracks  into  the  mixer 
siding,  it  was  possible  to  keep  three  trains  in  service  lio- 
tween  the  mixer  and  the  place  of  concreting  witliout 
having  a  crossover  at  the  delivery  end  and  therefore  witli- 
out constant  relaying  of  track. 

The  main  concreting  plant  on  the  island  consisted  of 
a  pair  of  bins  with  a  capacity  of  250  cu.yd.  stone  and 
125  cu.yd.  sand,  located  under  the  turnout  trestle  from 
the  bridge.  This  trestle  held  about  four  cars  for  suc- 
cessive unloading  into  the  bins.  Cement  liags  were  chut(!(l 
down  a  slide  into  a  cement  house  alongside  the  mixer 
platform  below  the  bins. 

Under  the  bins  the  plant  was  doul)le,  with  two  sets  of 
outlets  and  gates,  each  feeding  into  a  four-hopper  ITains 
mixer  set  to  discharge  directly  into  the  bucket  on  the  car. 
Each  of  the  mixers  was  rated  at  about  350  cu.yd.  i)er 
day.     The  best  day's  work  was  400  cu.yd.  for  the  two. 

The  plant  was  located  in  line  with  one  of  the  arches 
of  the  viaduct,  but  clear  of  the  structure,  on  the  side  op- 
posite the  trestle  track ;  thus  the  track  from  the  mixer 
led  out  into  the  trestle  track  both  east  and  west. 

The  individual  working  section  (one  span  of  arch, 
half  the  width  of  the  bridge,  or  a  pier  lift  of  ordinary 
height)  averaged  between  200  and  225  cu.yd.  The  plant 
could  supply  three  or  four  working  sections  simultane- 
ously. 1 

Experience  with  Concrete-Blowing  Plant 

The  concrete-blowing  plant  comprised  bins  under  the 
bridge  track  (filled  by  dumping  cars  through  the  bridge 
floor),  a  cement-storage  house  (cars  unloaded  by  hand 
to  a  chute),  a  j\Ic]\Iichael  receiver  of  14-yd.  capacity, 
fitted  with  gates  and  air  valves  for  admitting  air  abovs 
the  charge  and  in  the  ejector  nozzle  below,  and  800  ft. 
of  8-in.  blowing  pipe.  It  was  possible  to  lay  the  latter 
on  the  old  steel  bridge  at  the  edge  of  the  footwalk  with- 
out interfering  with  the  railway  clearance. 

The  bloAving  receiver  was  supplied  with  air  by  a  5-in. 
main  laid  on  the  deck  of  the  railway  bridge,  from  a  com- 
pressor house  on  the  island.  This  house  had  two  com- 
pressors working  at  110  lb.  per  sq.in.,  with  a  combined 
capacity  of  1,300  cu.ft.  of  free  air  per  minute.  They 
fed  into  three  horizontal  tanks  totaling  about  750  cu.ft. 
capacity,  from  which  the  5-iu.  main  led  out.     A  safety 
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valve  on  tlie  tanks  and  an  unloading  bypass  on  the  larger 
of  the  two  compressors  controlled  the  pressure.  Steam 
was  supplied  by  two  100-hp.  boilers,  consuming  2Y>  to  4 
tons  of  coal  per  day. 

Originally  %-in.  stone  was  used  with  the  blowing  ])lant; 
l)ut  this  proved  to  be  not  well  suited  to  the  work,  aiul 
'^l^-in.  stone  was  later  used  successfully.  Water  was  fed 
into  the  blowing  tank  by  a  Lakewood  automatic  tank 
(with  graduated  gage),  and  the  mixture  was  made  with 
a  5-,  6-,  or  8-in.  charge  of  water  per  batch,  just  as  called 
for  by  the  foreman  in  charge  of  concreting. 

At  the  discharge  end  the  elbow  of  the  8-in.  conveying 
pipe  discharged  into  a  hopper,  from  which  a  spout  or 
pipe  distributed  the  concrete  over  the  form;  direct  dis- 
charge into  the  forms  would  have  been  too  violent.  The 
elbows  in  the  piping  were  made  of  four  22i/^°  bends, 
giving  a  quarter  circle  of  4-ft.  radius.  This  has  been 
found  more  satisfactory  by  the  contractor  than  the  use  of 
single-length  4-ft.  elbows. 

The  blowing  plant  saved  the  labor  of  two  men  and  the 
repair  and  fixed  charges  of  two  bucket-car  trains ;  on  the 
other  hand,  the  running  cost  of  the  compressor  station 
must  be  charged  against  it.  •  Under  these  conditions  the 
cost  of  mixing  and  placing  has  been  distinctly  higher 
for  the  pneumatic  plant  than  for  the  main  plant,  accord- 
ing to  the  contractor's  people.  After  concreting  at  the 
west  end,  the  pneumatic  system  was  moved  to  the  island 
and  placed  under  the  end  of  the  bins.  From  this  loca- 
tion it  placed  concrete  in  the  bridge  east  of  the  island. 
At  neither  point  was  the  chuting  distance  greater  than 
800  ft. 

It  is  stated  that  the  air  plant  did  not  place  concrete  as 
economically  as  was  done  by  the  main  concreting  plant, 
which  was  the  reason  for  not  attempting  to  chute  be- 
yond 800  ft.  From  Oct.  1  to  Nov.  31  the  contractor 
worked  a  day  and  a  night  shift,  using  the  other  mixing 
plant  (with  Ilains  mixers)    exclusively.     In   September 


and  October  a  total  of  8,000  cu.yd.  of  concrete  was  placed 
per  month.  Concreting  the  south  longitudinal  half  of 
the  bridge  (the  first  season's  work)  was  finished  on  the 
evening  of  Nov.  .31. 

Steel  Centers  and  Bhacket  Supports 

The  steel  centers  used  for  the  arches  are  of  the  now 
common  three-hinged  type,  with  turnbuckle  tie.  The 
spans  of  the  bridge  alternate  741/2  and  77  ft.  in  the  clear. 
Instead  of  trying  to  adjust  the  centers  to  the  30-in.  dif- 
ference by  changes  in  the  steel  tiie  contractor  makes  the 
change  to  the  larger  arch  by  blocking  up  the  circle  strips 
that  support  tlie  lagging;  for  the  shorter  arch  tiie  circle 
strip  rests  directly  on  the  top  flange  of  the  center.  There 
are  four  centering  ribs  for  tlic  luilf-width  of  the  bridge, 
16  ft. 

In  the  absence  of  a  coping  or  belt-course  to  support 
the  arch  centers  it  was  necessary  either  to  support  them 
on  bents  set  on  the  river  bottom  or  to  provide  some  at- 
tachment to  the  side  of  the  pier.  Temporary  supports  in 
the  river  being  very  undesirable,  bracket  supports  were 
adopted.  Pockets  were  cored  in  the  pier  sides  to  receive 
these  brackets;  they  were  plastered  full  after  the  removal 
of  the  centers.  The  sketch,  Fig.  7,  shows  in  approximate 
manner  the  brackets  and  the  blocking  on  them  to  carry 
the  arch  centers.     The  four  brackets  were  braced  in  pairs. 

The  centers  were  cambered  1%  in.  above  the  designed 
curve  of  the  arch.  The  turni)uckle  tie  was  not  used  to 
hold  the  thrust  of  the  centering  arches  under  load,  but 
the  centers  were  wedged  against  the  face  of  the  arch  stub 
or  umbrella  by  blocking.    . 

The  arch  lagging  consisted  of  No.  24  black  steel  sheets 
carried  by  transverse  planking  separated  by  1-in.  spaces. 
In  the  first  few  arches  concreted  the  planks  were  4x6's, 
a  size  having  little  scrap  value.  Later  the  planking  was 
changed  to  two  layers  of  2x8,  with  1-in.  spaces  in  each 
layer,  the  planks  of  the  two  layers  being  staggered  or 
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AKCH  CENTEU  ON  TRUCKS  BEING  PUSHED  TO 
NEW  LOCATION 


Inpiu'd.  S])ikiiio-  these  down  to  tin-  oirclc  stri])  of  the 
centers  proved  nuich  simpler  than  with  the  4-in.  In-i'iiing. 
Every  fourth  or  fifth  strip  was  bolted  through,  the  inter- 
mediate ones  being  merely  tacked  togetlier  by  spikes. 

The  forms  for  the  spandrel  walls  were  of  the  sectional 
type,  as  were  also  the  side  forms  of  the  arch  ring  and  the 
side  forms  for  the  second  or  main  portion  of  the  arch 
ring  (the  ring  showing  on  the  face  is  only  about  two- 
thirds  the  inside  .ring  thickness). 

The  pier  forms  were  tied  by  l/g-in.  rods  with  Universal 
form  clamps  in  place  of  nuts.  A  tin  speaking-tulje  placed 
over  each  rod  enabled  it  to  be  drawn  out  after  stripping 
the  forms.  The  forms  for  the  enlargement  of  the  old 
piers  were  tied  to  bolts  grouted  into  holes  drilled  45°  be- 
low the  horizontal  about  18  in.  into  the  old  masonry. 

The  ellipsoidal  tops  of  the  pier  nosings  were  formed 
with  6-in.  strips  of  sheet  steel,  lapped  at  their  edges,  held 
by  nailing  to  battens  at  top  and  bottom. 

The  arches  were  concreted  without  the  use  of  top  lag- 
ging. The  slope  of  the  extrados  at  the  pier,  where  it  is 
steepest,  is  about  1  on  3.     To  make  this  slope  stand  in 


uci  r.Mieivti'  rcfuiircd  placing  n  very  HtilT  mixtun!  in  the; 
"iil.r  jHiiiion  of  (li(!  arcli.  'IMiis  was  spaded  to  Hurrace. 
ill  the  lirst  two  or  three  arches  concreted,  top  lagging 
«iis  used;  but  after  a  trial  was  made  of  spading  the  lop 
lace  with  a  dry  mixture,  this  nietiiod  was  adopted  lor 
regular  use,  with  the  approval  of  the  railway  company's 

rllgilierrs. 

Aivh  (Cillers  were  iv(|ii i ivij  |o  lie  Icfl  ju  for  .'iO  djiys, 
\\liii-ll  liiadi'  il  nec(--s;ir\  |(j  Ii:i\c  si\  sets  of  eculers  oa 
h;ilMl.  S|,:iinl:v!-u;ill  u,,ik  cimiIiI  hf  ilenr  in  lliix  pei-ioi|, 
li""c\rr.  Til,.  ,-,,|,iiig  i,r  the  (,ii(,.|-  spiindivl  w.ill  liad  to 
!"■  r;isl  se|iMr.-ih'  rmni  llic  u;iil  itself,  as  a  six^durt  cahie 
(•oinliiil  wii'^  eiiibrddcd  in  i|.  The  middle  or  open  side 
of  thr  liridgr,  wlicre  the  w;'si  half  will  join  on  next  sen- 
son,  is  eliised  ull'  by  a  low  spandrel  wall,  to  retain  tiie 
stone  (ill  anil  ballast  of  the  roailbcil.  This  wall  has  no 
coping. 

All  surfaces  of  the  coiien'lc  were  left  as  they  came  from 
the  forms.  OlVscis  and  hdiicyeonibcd  spots,  of  course, 
were  niiule  vcHid.  but  oilier  than  Ibis  the  surface  w.i.i  not 


touched,      'i'iie    liridge    is 
except  on  the  island. 

At  the   close   of   the 
south  longitudinal   half  ( 
trestle     material     and 
forms    were    stored    for 
winter   on   the    island. 
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FIG.  7.  BRACKET  SUPPORT 
FOR    ARCH    CENTER 


FIG.   6.    HIGH  WATER  AT  ONE  OF  THE  PIERS 


11  centers,  on  their  brackets, 
were  left  in  place  under  the 
1 1  arches  last  concreted.  They 
will  be  moved  upstream  in 
tlie  spring,  when  concreting 
recommences.  The  contrac- 
tor decided  to  risk  having  the 
centers  and  the  materials  on 
the  island  washed  out  rather 
than  incur  the  expense  of  re- 
moving them  to  a  safer  loca- 
tion on  the  mainland. 

Railroad  company  forces 
have  filled  the  arches  witli 
rough  broken  stone.  A  standard  ballasted  track  was  laid 
on  top  of  the  stone  (rails  are  P.  R.R.  Standard,  P.  S. 
section,  125  lb.  per  yd.).  On  Friday,  Feb.  4,  li)l(),  traf- 
fic was  put  on  the  concrete  bridge,  and  the  steel  structure 
was  abandoned.  Construction  of  the  north  half  will  be- 
gin about  Apr.  1,  or  after  the  usual  spring  high  water. 

The  Robert  Grace  Contracting  Co.,  Pittsburgh,  is  repre- 
sented on  the  jcb  by  B.  R.  Hundley,  Supervising  Engi- 
neer; J.  J.  Ernes  is  Superintendent  in  charge  of  the  work. 
For  the  Cumberland  Valley  R.R.,  Crosby  Tappan,  Engi- 
neer of  Construction,  is  in  charge,  under  the  general 
direction  of  T.  H.  Kennedy,  Engineer. 

The  Striictiiral  Engineers'  Licen.'se  Law  in  Illinois  was  dis- 
cussed by  W.  C.  Armstrong,  Chief  Engineer.  St.  Paul  Union 
Depot  Co.,  in  a  paper  entitled  "The  Relation  of  the  Architect 
to  the  Engineer,"  read  before  the  St.  Paul  Society  of  Civil 
Engineers  and  the  Minnesota  Surveyors  and  Engineers  So- 
ciety, Feb.  12.  The  architects'  license  law  in  Illinois  was 
enacted  in  1S97;  and  up  to  Jan.  31,  1915,  there  had  been 
granted  under  it  1,124  licenses,  of  which  917  were  then  in  force. 
The  Illinois  structural  engineers'  license  law  took  effect  July 
Ti.  1915,  and  1,169  applications  have  been  made  for  licenses 
under  it,  of  which  613  have  been  granted  and  5.56  are  under 
investigation.  It  seems  probable,  says  Mr.  Armstrong,  that 
after  one  year's  operation  of  the  structural  engineers'  license 
law  there  will  be  more  licensed  structural  engineers  in  Illi- 
nois than  there  are  licensed  architects,  although  the  archi- 
tects'  license  law  has  been   in  operation  18  years. 
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1)V  n.  11.  Sjikaui:!!* 

Gas,  water,  traction  and  clecti'ic  coiiiijanics  stand  in  the 
position  of  joint  tenants  with  regard  to  niunicipalitics 
in  their  use  of  the  public  streets  for  locating  their  main- 
line plants.  Each  conii)any's  relation  to  the  municipality 
is  defined  by  franchise  and  ordinance,  but  there  is  seldom 
any  clearly  defined  basis,  other  than  the  desire  to  be  fair, 
to  control  the  cases  of  plant  interference  between  these 
companies.  The  determination  of  the  correct  method  of 
estimating  the  just  cost  to  be  charged  by  an  owner  when 
he  rearranges  his  ])lant  to  accommodate  another  company 
i-i  the  subject  of  this  discussion. 

It  will  be  assumed  that  a  company  building  a  new  plant 
lira  new  extension  of  its  existing  plant  recognizes  its  re- 
sponsibility not  to  jeopardize  the  existing  plant  of  others 
and  not  to  put  others  to  any  expense  as  the  result  of  their 
additional  occupation  of  the  street.  In  short,  the  existing 
plants,  by  virtue  of  priority,  have  the  right  to  remain  un- 
ci istui'bed;  and  if  they  are  disturbed,  the  newcomer  must 
l)ear  the  burden  incurred  because  of  his  work. 

CoxDiTioxs  OF  Change 

Different  conditions  go\erning  tln'  work  necessary  where 
the  existing  plant  of  one  company  must  be  changed  or 
rearranged  to  accommodate  the  newcomer  may  be  classi- 
fied as  follows: 

A.  The  existing  jdant  may  b.'  shifted  without  involving 
the  replacement  of  plant  units. 

B.  riant  units  are  replaced  with  units  of  (a)  the  same 
capacity,  (b)  different  capacity. 

Units  are  of  the  same  capacity  when  they  are  ecjually 
serviceable,  have  the  same  potential  nse  and  the  same 
life.  For  example:  Two  lead-covered  cables  having  the 
same  number  and  gage  of  copper  wires  similarly  insulated 
are  of  the  same  capacity  even  if  they  dilfer  in  their  jihysi- 
cal  type,  but  any  variation  in  any  of  the  essentials  which 
^aries  the  potential  use  of  the  cable  creates  a  dilference 
in  capacity.  Difference  in  type  must  not  be  confused  with 
difference  in  capacity,  for  if  there  is  no  change  in  capacity, 
the  difference  in  type  is  of  no  moment.  This  will  be 
appreciated  when  it  is  remembered  that  there  is  no  dif- 
ference in  value  between  two  units  of  the  same  capacity, 
but  of  different  types,  because  each  has  the  same  service 
capacity  as  the  other,  hence  the  same  merchandise  value. 
The  market  value  of  the  now  used  type  determines  the 
value  of  both  types,  and  the  older  type  appreciates  or  de- 
preciates from  its  original  cost  (and  original  value)  to 
the  value  of  tlie  now  used  type.  This  greatly  simplilies 
the  valuation  of  units  of  different  first  cost,  but  of  the 
same  capacity  as  current  jjiices  always  measure  the  value 
of  the  unit. 

Considering  then  the  conditions  under  which  work  is 
done,  as  previously  mentioned,  if  we  determine  the  theo- 
retically proper  practice  to  be  followed  in  each  case,  we 
can  arrive  at  a  working  practice  to  fit  each  condition. 
Following  the  classifications  above  outlined: 

A.  Here  there  is  no  question  of  any  benefit  accruing  to  the 
owner;  and  the  other  company  must  bear  the  entire  cost  ol 
the  change,  which  is  being  made  for  its  accommodation.  The 
gross  cost  win  include  all  miscellaneous  material,  labor  and 
incidentals,  together  with  the  owner's  overhead  or  super- 
visory  charges    on   such    labor   as    is    furnished    by    him.      Tlio 
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ntt  charges  will  be  the  gross  cost  less  the  value  of  any  of 
the  miscellaneous  material   recovered  by  the  owner. 

B.  (a)  The  necessity  for  replacing  one  unit  with  another 
of  the  same  capacity  may  be  because  of  the  inability  to  do 
the  job  in  any  other  way  or  because  it  is  more  economical 
than  to  change  the  existing  unit.  Both  conditions  permit  the 
same  analysis. 

The  question  of  a  betterment  to  the  owner  because  of  re- 
placement of  a  partly  worn-out  unit  by  a  new  unit  is  in- 
troduced, and  in  practice  there  is  always  the  further  question 
whether  this  theoretical  betterment  will  ever  be  realized  by 
the  owner.  If  the  betterment  is  not  realized,  then  it  is  of  no 
value   to   the   owner. 

There  can  be  no  question  that  the  miscellaneous  material, 
labor,  incidentals  and  overhead  are  charges  to  the  second 
company,  and  the  recovered  miscellaneous  material  is  credited 
as  in  A. 

Regarding  the  replaced  unit,  it  is  theoretically  correct -to 
charge  the  net  cost  of  the  new  unit  to  the  second  company 
(the  net  cost  is  obtained  by  subti-acting  from  the  pi-esent  cost 
the  present  worth  of  the  future  recovery  value  of  the  unit 
when  it  is  retired  from  plant),  the  recovered  old  unit  being 
kept  by  the  owner  without  crediting  the  recovery  value,  if 
any,  against  the  cost  of  the  job.  In  other  words,  the  second 
company  pays  the  net  cost  to  the  owner  of  the  new  unit  and 
delivers  the  owner's  original  property,  the  old  unit,  to  him. 

In  practice  it  is  difficult  to  determine  the  present  worth  of 
the  future  recovery  value  of  the  new  unit,  because  both  the 
time  when  the  new  unit  will  be  removed  and  its  recovery 
value  at  that  time  must  be  assumed.  The  owner  must  use  his 
best  judgment,  based  on  his  practical  experience,  to  determine 
this  value. 

Instead  t.f  trying  to  determine  this  figure,  the  recovery 
value  of  the  old  unit  is  frequently  credited  to  the  second 
company  and  the  full  cost  of  the  new  unit  charged  them. 
This  is  a  simple  adjustment  and  generally  a  liberal  one,  as  the 
recovery  value  is  credited  at  full  value  instead  of  on  a  pres- 
ent-woith  basis. 

It  must  be  clearly  rememl)ered  that  this  is  a  practical 
modification  and  not  a  fundamentally  correct  practice.  It 
would  lead  to  errors  if  applied  to  the  next  class  of  condition^. 

(b)  A  change  in  capacity  'of  units  replaced  may  be  for  one 
of  the   following   reasons: 

1.  A  larger  unit  Is  used,  because  the  owner  desires  to  pro- 
vide additional  capacity  in  connection  with  the  woik.  The 
owner  should  bear  the  entire  extra  cost  of  the  work  due  to  the 
change  in  capacity,  as  the  increase  is  for  his  benefit;  and  the 
job  should  be  charged  to  the  second  company,  as  if  similar- 
capacity  units  had  been  used,  and  the  credits  adjusted  on  this 
basis. 

2.  A  smaller  unit  is  used,  because  the  owner  no  longer 
needs  to  retain  the  full  capacity  of  his  plant.  It  is  very  evi- 
dent that  the  fundamental  principle,  as  given  in  B  (a),  must 
be  applied  and  that  the  approximation  of  crediting  the  plant 
recovered  to  the  job  and  charging  out  the  new  unit  at  fuil 
price  is  not  correct.  In  extreme  cases  the  value  of  the  re- 
covered units  might  even  exceed  the  entire  cost  of  the  work, 
putting  the  owner  in  the  position  of  paying  the  other  compan.v 
for  a  rearrangement  of  the  owner's  plant  made  for  the  bene- 
fit of  the  second  company.  The  recovered  units  must  go  to 
the  owner,  and  the  estimated  net  cost  of  the  new  unit  must 
be  charged  to  the  second  company. 

3.  One  large  unit  is  used  instead  of  restoring  two  or  more 
smaller  units,  as  an  economy  for  the  benefit  of  the  second 
company.  This  again  emphasizes  the  necessity  of  applying 
the  fundamental  principle  in  B  (a)  and  avoiding  the  error  of 
crediting  the  value  of  the  recovered  units  against  the  cost  of 
the  job. 

4.  An  obsolete-type  unit  is  replaced  with  an  approved  type 
of  as  nearly  the  same  capacity  as  can  be  obtained.  Heie 
there  is  no  bette:n:ent  to  the  owner,  unless  the  obsolete  ty;)e 
is  defective,  in  which  ca.''e  the  owner  should  replace  it  at  his 
own  expense.  Wh<  n  the  obsolete  type  is  not  defective,  the 
case   should   be   handled  as   in   B   (a). 

Tt  is  seen  that  the  one  consistent  principle  that  can  be 
followed  in  all  cases  regarding  the  replacement  of  units 
is  that  of  B  (a) ,  namely  :  Charge  the  job  with  the  net  cost 
of  the  new  units  not  to  exceed  the  capacity  of  the  existing 
units,  and  make  no  credits  for  recovery  value  of  units 
removed.  Because  of  the  ease  of  confusion  in  liandling 
the  material  credits,  careful  attention  must  be  given  each 
ease. 

]5y  basing  each  ])articular  case  upon  the  fundamentals 
herein  given  we  believe  a  much  clearer  understanding 
may  be  reached  by  all  who  have  to  handle  such  matters. 
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Stnall-Cit?^  Paviimi^s  in  Kansas 

I']|)ri'(i|(l  \l,    (\)I!I!KSI'()\I)KNC1'; 

Wliili-  llu'ic  Mif  111!  |iii\('il  slate  or  cDiiiity  idiids  in 
Kansiis  as  y\,  llicrc  is  |iiiiliiilily  un  other  state  in  uliicli 
till'  cities  and  loeal  eoniniunities  ii;i\i'  iiiaile  so  nimli 
profjri'ss  ill  paving — and  it  imist  lie  liorne  in  mind  llial 
n  city  in  Kansas  often  means  a  po|)Mlatinn  of  only  a  few 
tliniisand.  Tliere  is  in  Kansas  no  city  of  lOO.OOO  ]in|)n 
lalioii,  and  only  I'onr  Kansas  City,  Topeka,  Wichita 
and  Lawiniee  -  with  o\<'r  20,000  ])o])iilation. 

I'^roin  statistics  compih'd  liy  correspondence  with  city 
engineers  tiie  Kansas  City  (^io.)  Slur  iins  found  lliat 
l)nt  tiireo  towns  of  moic  than  .'i.OOO  popnlation  iia\('  no 
paved  streets  and  that  oO  towns  iia\e  paved  streets.  Only 
14  of  tlie  .50  towns  liave  more  tliati  10,000  ])opuhiiion, 
yet  20  of  the  50  have  each  more  than  10  mi.  of  paved 
streets;  and  of  tlu'  50  towns  23  liavo  le  :s  than  5,000 
po])ulation  and  two  have  less  than  1,00).  Practically 
all  this  pavinji'  work  lias  Ikhmi  accomplislied  in  the  last 
five  years. 

These  50  towns  and  cities  have  7;5()  mi.  of  pavement, 
not  inehidinf?  ahout  50  mi.  of  macadam,  mostly  water- 
honnd,  hut  some  oil  treated.  From  numerous  editorial 
interviews  and  investi<iation  it  is  safe  to  say  tliat  be- 
tween (iO  and  70%  of  these  ])avements  are  of  as])haltic 
concrete.  A  great  deal  of  it  has  been  built  under  the 
well-known  Topeka  specifications. 

The  original  Topeka  specification  pavement  was  iji- 
spccted  by  the  writer  on  Jan.  21  and  was  found  to  be 
in  almost  perfect  -condition.  But  the  excellence  of  tiiis 
and  other  similar  Toi)eka  street  pavements  is  not  so  much 
tiie  result  of  tiie  sjjecifications  as  of  the  very  strict  super- 
vision of  the  work  and  the  constant  tests  and  analyses  of 
the  mixture  to  see   that  it  fulfills  the  specifications. 

}.Iost  of  the  other  pavements  throughout  the  state  are  of 
h'.ick  on  a  4-in.  concrete*  base.  The  so-called  vertical- 
fiber  brick  developed  by  the  Western  Paving  Brick  Manu- 


r.htiircrs'  .Association  is  hec'oming  popnhir.  Concrete 
pavin;^  as  yet  has  heen  u^ri\  to  a  very  limited  extent  in 
Kiinsns  towns,  although  what  is  prolmbly  the  smallest 
community  in  the  country  to  have  a  miinieipally  paved 
sliect  has  a  h;df  mile  of  concrete  |i;ncnienl  laid  in  I!ll5. 
'I'hi^  is  (;Imsc<i.  Cloud  County,  which  hii-  a  popidati<in  of 
onl\    SCO. 

Many  of  these  small  commnnities  make  their  municipai 
iMi|iroveinents  on  a  large  scale.  lAir  instance,  N'ewtou, 
,1  city  of  7,(;20  po|)ulation,  laid  200,000  s(|.yd.  of  aspiial- 
tic  concrete  last  year  in  one  contract,  iind  tlie  county 
and  city  engineer,  V.  K.  Devlin,  is  ahont  to  let  a  contract 
foi-  an  eipial  aniunnt  this  year.  As  county  engineer  he 
IS  al.-o  to  hiiild  the  lirst  county-road  pavenient  in  Kansas, 
wliicli  will  he  20,000  sq.yd.  of  as])haltic  concrete'.  'I'hese 
innenieiits  are  laid  under  specifications  similar  to  the 
Topeka  specilications,  except  that  Triiiiilad  Lake  asphalt 
is  esjjecially  provided  for.  'I'lie  |)a\in',  in  Newton  last 
year  cost  $1.18  per  sq.yd.  for  a  I -in.  concrete  base  and 
a  2-in.  wearing  surface  of  asphaltic  concrete.  Pave- 
ments of  this  type  in  Newton  liave  heen  down  for  10  yr. 
without  re])airs  of  any  kind. 

In  general,  the  present  year  hids  fair  to  he  the  bnsie.st 
one  yet  in  the  Kansas  paving  industry.  M  uch  of  this  work 
is  done  by  local  contractors,  such  as  the  Kaw  Paving  (!o., 
Topeka,  which  enjoys  the  distinction  of  having  laid  the 
original  Topeka  specification  pavement;  but  many  of  the 
large  contracts  are  let  to  Chicago  and  other  Eastern 
firms.  In  many  of  the  smaller  communities  the  county 
engineer  also  acts  as  city  engineer  of  one  or  more  of  the 
principal  towns,  but  a  considerable  part  of  the  paving 
work  is  handled  by  consulting  nmnicipal  eiigincicrs  whose 
headcpiarters  are  in  Kansas  City,  Mo. 

All  city  paving  work  in  Kansas  is  done  by  as.sessments 
on  the  abutting  property,  and  a  majority  of  abutting 
property  owners  may  cause  any  street  in  any  town  to 
be.  paved  with  material  of  their  own  selection.  A  few 
object-lesson  pavements  in  each  locality  are  all  that  is 
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FIO.    1.     MILI.-FLOOR    CONSTRUCTION    OK    BRIDGE    FLOOR 

View    shows    the    diagonal    subplanliing    and    the    transverse  floor  planks,  the  latter  set  on  edge.     Between  the  track 
rails  these  planks  are  laid  on  the  longitudinal  spiking  pieces 


necessary  to  create  a  very  strong  public  sentiment  in 
favor  of  paved  streets.  The  accompanying  view  shows  a 
typical  (Kansas)  unpaved  street  in  Topeka,  as  it  looked 
Jan.  23  and  as  it  looks  after  every  rain  and  when  the 
frost  conies  out  of  the  ground.  It  is  said  that,  when  a 
street  is  paved,  the  effect  in  stimulating  property  owners 
to  make  their  premises  more  tidy  and  presentable  is  quite 
remarkable.  There  is  certainly  little  inducement  to  do 
so  with  a  slough  of  black,  sticky  mud  in  front  of  the 
houses. 


ILaglhift   W®©<dl   FE®®!?  f®ir  Biridl^es 

A  specially  light-weight  wood  floor  for  bridges  where 
minimum  weight  is  desired  consists  of  transverse  planks 
laid  on  edge  and  placed  close  together,  as  in  mill-floor 
construction.  This  form  of  pavement  is  adapted  parti- 
cularly to  bascule  bridges,  where  saving  in  weight  is  im- 
l)ortant. 

Such  construction,  as  used  on  the  bascule  span  of  the 
Cherry  St.  bridge  at  Toledo,  Ohio,  is  shown  herewith. 
On  the  floor-beams  are  laid  I-beam  stringers  to  which 
are  bolted  wooden  nailing  strips,  tliese  varying  in  thick- 
ness to  give  the  i)roper  crown  to  the  roadway.  Across 
them  are  laid  dia-ronal  planks  (at  an  angle  of  45°), 
which  are  of  4xr)-in.  material  planed  to  3%  in.  thickness 
and  spaced  6  in.  a])art. 

Upon  this  subflooring  arc  laid  tlie  floor  ]jlanks,  at  right 
angles  to  the  line  of  the  bridge.  They  are  of  iiard  maple 
(or  beech),  sized  to  l%x.')%  in.  and  set  on  edge.  They 
are  nailed  together  at  the  timber-treating  plant  in  sec- 
tions 5  ft.  long  and  are  toe-nailed  to  the  diagonal  planks. 
In  the  joints  between  the  sections  are  placed  two  thick- 
nesses of  three-ply  tarred  roofing  felt.  In  some  cases 
the  planks  are  2%  in.  thick  and  are  not  put  together 
before  delivery.  The  floor  is  mopped  with  pitch  and 
sprinkled  with  sharp  gravel  (Vs-  to  i/4-in.  size).  This 
is  ground  into  the  wood  by  the  traffic  and  gives  a  better 
wearing  surface  than  ordinary  plank  flooring. 

The  nailing  strips  and  subplanks  are  of  yellow  pine, 
and  they,  as  well  as  the  floor  planks,  are  given  a  pre- 


servative treatment.  For  the  street-railway  tracks  I- 
beams  riveted  between  tlie  stringers  and  trusses  carry  the 
rails  and  also  longitudinal  spiking  pieces,  upon  which  are 
laid  the  floor  planks  between  the  rails. 

This  timber  flooring  with  the  grain  horizontal  will  not 
resist  wear  so  well  as  wood  blocks  with  vertical  grain, 
but  it  is  lighter  than  wood-block  paving  and  is  more 
durable    than   ordinary    plank    flooring.     Its   weight    is 

-SB  befween  Curbs 


II  B^D!aqona/Sub-Hankinq,J^x6;6c>pcrrf         "amng  ijtrip 

Jl C=Map/eP/anksonEdgfe,l^"x3k!' 


Firj.   2.    MILL-FLOOR   CONSTRUCTION   OF   FLOOR   FOR 
BASCULE  BRIDGE 

about  20  lb.  per  sq.ft.,  including  the  tar  surfacing  hut 
exclusive  of  the  subplanking.  The  mill-type  floor  con- 
struction was  designed  by  t]ie  Jennison-Wright  Co.,  of 
Toledo,  Ohio,  and  all  the  wood  is  treated  with  that  com- 
pany's "kreolite"  wood  preservative. 


Pollution  of  a  Deep  Well  by  surface  water  was  discovered 
recently  at  Madison,  Wis.  The  well  is  furnishing  the  city's 
water-supply,  and  its  water  has  shown  a  higher  bacterial 
count  than  that  from  the  other  wells.  Investigation  of  the 
casing  showed  it  to  be  in  good  condition.  Removal  of  the 
flanged  inner  portion  at  the  top.  which  carries  the  suction 
pipe,  revealed  a  hole,  with  a  small  horizontal  pipe  leading 
through  the  concrete  cap  at  the  head  of  the  well.  The  pipe 
was  cut  off  at  the  outer  side  of  the  concrete  and  gave  free 
admission  to  surface  water.  The  original  purpose  of  the 
pipe  is  not  known,  but  it  may  have  been  a  connection  to  the 
hydraulic  bearing  of  a  former  vertical  pump  shaft.  To  in- 
spect the  w-ell,  a  bag  of  flaxseed  was  lowered  about  60  ft.; 
when  it  swelled  so  as  to  plug  the  pipe,  the  water  above  it  was 
pumped  out.  The  investigation  was  made  by  E.  E.  Parker, 
city  engineer  and  superintendent  of  water-works. 
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Power  froma  City  Water-Snapplly 
at  Stiadfowpy  Damiti 

I 'ol lowing'  (lie  ciPlliplctioii  illid  silcrcssrul  (p|)('rillii)ll  ol' 
till'  liydro-rlcitric  power  |)luiit  ;it  I  lie  Wncliiiscit  (lain 
(s(<t>  Kniiinctniui  News.  I'VI).  11.  1!M'.',  p.  '^il  I  ;  Au-i;.  11, 
l!)l;!,  ji.  '.".•::  .Inn.  '^S,  l!ll.">.  )>.  KliM.  Uh-  Mctro|>uiitiiii 
Wiitcr  jiiul  S{'\viM'ii'j;o  Board  is  now  iiistiillini,'  tlic  tua- 
cliiiKTV  «)t"  !i  similar  ])Iant  to  dcvclo))  iiowcr  at  the  Siidlmrv 
dam   in  Sonthlioro,    Mass. 

W  alci-  I'nim  tlic  Sudi)nrv  reservoir  ilows  into  tiic  Weston 
ai|uediut  and  lo  Franiinfjliani  reservoir  No.  15,  net  heads 
of  .'57  It.  and  (>;$  ft.  res))ectively  beinji  available.  The 
stone  iiate  honse  at  the  dam,  sitnated  at  tlie  northerly 
end  of  the  s|iill\vay,  lias  been  arraniied  to  s(>rve  as  a 
power  station,  and  in  it  will  be  located  the  inrhines,  iroii- 
erators,  governors,  transformers  and  utber  necessary 
equipment.     It  is  expected  that  the  stura^^o  of  liie  res- 


fur  the  reservoir  No.  3  service  and  81.!.')%  for  the  Weston 
;H|n((liict  service  were  exceeded  when  th(!  wiieels  were 
le>led   at    the    llolyokc   Hume. 

'riic    electric   e(|ui|inienl    includes,    in    addition    to    llii' 
three    main    ^awierators,    two    anxiliary     l5i.'5-volt    sinint 
wound   inlcr|)iile  direct-current   f,'enerators  to  be  used  a> 
e.xciters,  one  2()()-v((lt  ;!-|ihase  (lO-cyele  motor  ami  the  nec- 
essary switchboard,   iustrnments,  liirblninj;  arresters,  etc. 

The  main  L^encraturs  will  deliver  :i-|)hase  (iO-cycIc 
electric  energy  at  a  normal  voltaic  of  2,100.  'I'iie  two 
fifenerators  for  the  Weston  a(|neduct  serviei!  will  deliver 
continuously  27.5  kv.-a.,  and  the  one  for  the  Franiin^^- 
hani  service  will  deliver  itOO  kv.-a.,  both  at  80%  power 
factor  with  a  maxinuim  heating  rise  of  (!0°  C.  The  gen- 
erator voltage  of  2,100  will  be  stepped  up  to  13,200  volts 
by  two  ."i-pliase  7.')0-kv.-a.,  oil-insulated  self-cooled  trans- 
formers, and  the  ))ower  will  be  delivered  to  the  Kdison 
l']lectric    Illuminating   Co.,   of    r)()>l()n.    which    has    con- 
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HYDRO-ELECTRIC    STATION    AT    SUDBURY    RESERVOIR   DAM 


ervoir  will  permit  the  plant  to  be  operated  16  hr.  per 
day,  and  it  is  estimated  that  .3,000,000  kw.-hr.  per  year 
will  be  developed.  The  rate  may  be  somewhat  variable, 
depending  upon  the  requirements  of  the  water-supply, 
and  may  even  fall  to  zero,  if  it  becomes  necessary  to  shut 
down  the  power  plant. 

Three  complete  hydro-electric  units  are  being  installed. 
The  wheels  are  single-runner  turbines,  with  wicket  gates 
and  spreading  draft  tubes,  and  each  is  direct  connected 
to  a  vertical-shaft  alternating-current  generator.  The 
turbine  on  the  Framingham  service  will  develop  about 
1,000  hp.,  and  the  two  on  the  Weston  aqueduct  will  de- 
velop about  300  hp.  each.  The  contract  for  the  wheels 
was  awarded  to  the  S.  ilorgan  Smith  Co.,  the  price  being 
$11,760.     The  guaranteed  turbine  efficiencies  of  84.82% 


tracted  to  take  it  at  the  rate  of  .$6.2.5  per  1,000  kw.-hr. 

Duplicate  underground  cables  will  extend  from  the 
power  house  to  a  small  building  about  800  ft.  distant, 
so  that  the  beauty  of  the  dam  will  not  be  marred  by  poles 
and  overhead  wires.  Lightning  arresters  will  be  installed 
in  the  small  building,  from  which  a  single  overhead  trans- 
mission line  will  carry  the  power  to  the  Edison  lines. 

The  electric  equipment  is  being  furni.shed  by  the  West- 
inghouse  Electric  and  Manufacturing  Co.,  at  a  contract 
price  of  $19,349.  The  plant  vv^as  designed  under  the 
direction  of  the  late  Dexter  Brackett,  as  Chief  Engineer 
of  the  Metropolitan  Water-Works,  with  Frederic  P. 
Stearns  as  Consulting  Engineer;  the  equipment  is  being 
installed  under  the  direction  of  AVilliam  E.  Foss,  Acting 
Chief  Engineer  of  the  Metropolitan  Water-Works. 
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By  William  A.  O'BuiKNf 

Tlio  ideal  prism  for  a  drainage  ditch  or  canal  is  that 
which  will  develop  the  niininunn  deterioration  or  shoaling. 
The  caving  of  banks  to  sonic  extent  is  inevitable,  but  can 
be  reduced  by  a  carefully  constructed  section  having  wide 
benns  and  sloping  banks. 

The  U-shaped  section  is  univei'sal  within  the  Mississippi 
Valley.  While  a  slope  of  1  on  1  is  generally  specified, 
the  work  is  usually  constructed  with  a  U-shaped  section 
having  greater  bottom  widths.  The  theory  is  that  the 
slope  will  break  at  its  neutral  point  and  melt  down  to 
its  line  of  repose  on  a  slope  of  1  on  1.  But  this  assump- 
tion is  not  representative  of  slope  adjustment  on  U- 
shaped  sections  on  low-velocity  canals. 

The  adjustment  of  slope  on  the  U-section  is  evidenced 
generally  by  a  vertical  crack  some  5  to  G  ft.  from  the 
bank  line  and  extending  to  the  medium  stage  of  the  chan- 
nel. This  rectangular  section  slides  on  its  base  and  finds 
repose  in  the  channel.  The  back  slope  of  the  void  thus 
formed  slacks  down  to  %  on  1  or  ly^  "i^  1,  filling  the  un- 
occupied area  in  the  center  of  the  original  prism.  The 
final  channel  is  a  wide,  shallow,  semicircular  section. 
The  spoil  area  is  frequently  carried  into  the  prism,  with 
corresponding  loss.  Investigations  on  this  type  of  section 
in  southeast  Missouri  indicate  that  a  loss  of  40  to  60% 
in  capacity  may  be  expected. 

Many  dredging  contractors  believe  that  floating  dipper 
dredges  cannot  dig  sloping  banks  where  the  bottom  width 
is  less  than  10  to  12  ft.  But  that  they  can  consti'uct  such 
work  with  side  slopes  of  1  on  1,  remarkably  true  to  line, 
has  been  demonstrated  on  the  work  of  the  Little  River 
Drainage  District.  We  have  completed  300  mi.  of  canals, 
of  which  about  200  mi.  has  4-  to  8-ft.  bottom.  The  deter- 
ioration studies  being  made  by  the  district  include  the 
investigation  of  some  75  mi.  of  canals  in  which  perma- 
nent regimen  has  been  established.  The  results  are  of 
interest  in  comparison  with  canals  of  the  U-shaped  sec- 
tion. 

Caving  of  Side  Slopes  Lessened  by  Flattening 

The  deterioration  in  canals  with  slopes  of  approximately 
1  on  1  is  apparently  due  to  the  tilting  of  the  seepage  plane 
and  the  shrinkage  of  the  soil.  Eelatively  small  rectangu- 
lar areas  then  slide  upon  themselves,  causing  the  slopes 
to  flatten  to  about  fi/s  on  1  and  the  toes  to  draw  together 
until  they  have  formed  a  union.  The  average  loss  in  ca- 
])acity  is  90%.  This  suggests  that  canals  having  free 
velocities  of  from  2.7  to  3  ft.  per  sec.  will  maintain 
Iheinselves.  The  average  scour  being  33  cu.yd.  per  sta- 
tion, and  the  velocdties  being  lower  than  noted  above,  the 
average  silting  in  the  canal  is  50  cu.yd.  per  station. 

It  is  very  evident  therefore  that  the  sloping  bank  will 
reduce  the  deterioration  and  that  a  slope  of  11/2  on  1 
is  more  desirable  than  1  on  1.  With  a  floating  dredge 
it  is  entirely  feasible  to  construct  a  slope  of  II/2  on  1. 

If  we  assume  that  the  runoff  provided  for  is  adequate 
and  the  roughness  factor  in  the  canal  is  correct,  wc  will 
have  perfect  drainage  from  the  theoretical  section.  If 
the  loss  in  capacity  due  to  deterioration  is  30%,  the  work 

•Abstract  of  a  paper  read  at  the  sixth  annual  convention 
of   the    National    Drainage    Congress,    at    Cairo,    III..    January, 

tChief  Engineer,  Little  River  Drainage  District,  Cape 
Girardeau.  Mo. 


is  not  efficient  and  w^ill  result  in  financial  loss  by  reason 
of  crop  losses,  interest  and  the  added  increment  in  the 
unit  cost  per  yard  on  the  clean-out  work.  For  a  channel 
(ixS  ft.  the  cost  at  7c.  per  cubic  yard  is  $1,540  per  mile. 
The  yardage  necessary  to  be  removed  to  correct  the  loss 
in  capacity  is  G,(iOO  cu.yd.  per  mile,  costing  from  $800  to 
$1,000.  'Phe  net  loss  to  the  landowner  from  this  phase 
alone  will  be  the  cost  of  the  clean-out,  less  the  added 
yardage  necessary  in  the  initial  construetion  to  allow  for 
deterioration,  which  will  amount  to  approximately  $500 
per  mile. 

Berms  of  15  ft.  on  canals  up  to  14-ft.  bottom  may  be 
obtained  as  easily  and  cheaply  as  10-ft.  berms,  because 
in  the  normal  operation  of  a  dipper  dredge  the  spoil  should 
be  deposited  outside  the  spud  jjlat forms.  A  canal  of  8- 
ft.  bottom  and  average  cutting  would  require  a  l^^-yd. 
machine  with  45-ft.  boom.  This  would  have  about  5G-ft. 
spread  of  the  spud  platforms,  while  the  distance  between 
the  toes  of  the  slope  with  a  10-ft.  berm  specified  is  only  44 
ft.  The  type  of  dredge  also  controls  minimum  bottom 
width  and  maximum  curvature. 

Obstruction  of  Drainage  Canals 

The  greatest  loss,  however,  is  in  the  landowners'  abuse 
of  the  canals  by  improper  open  and  tile  drains,  fences 
across  the  canals,  the  appropriation  of  the  canal  by  willows 
and  other  growth  and  obstruction  by  bridges. 

An  open  drain  only  12  to  18  in.  deep  will,  in  seeking 
its  grade  line,  wash  out  the  berm  and  form  a  bar,  or 
shoal,  opposite.  A  tile  drain  not  properly  protected 
by  head  walls  or  a  galvanized  pipe  at  its  end,  discharging 
on  a  water  cushion,  will  develop  the  same  conditions. 
The  contraction  so  formed  results  in  a  reduction  of  the 
carrying  capacity,  which  may  extend  upstream  several 
miles.  In  some  cases  this  loss  amounts  to  G0%.  An  open 
drain  at  its  outlet  should  be  practically  at  the  grade  of  the 
receiving  channel,  with  a  unifoi'iii  approach  of  75  ft. 
For  tile  drains,  12  ft.  of  galvanized  pipe  at  the  outlet 
is  preferable. 

Fences  act  as  barriers  to  drift  and  result  in  shoals 
from  the  sunken  drift  and  silt  deposit.  No  practical  de- 
sign of  water  gate  is  operative  where  the  velocities  are 
from  2  to  3  ft.  per  sec,  as  in  drainage  channels. 

Willows  or  other  growth  will  very  quickly  appropriate 
a  channel  to  a  considerable  degree,  causing  a  loss  in  area 
and  increasing  the  roughness  factor,  with  corresponding 
loss  in  discharge.  The  plowing  down  and  cultivation  of 
waste  banks  and  the  cutting  of  growth  on  the  sides  of 
<anals  vi'ill  correct  this  loss  and  restore  waste  land  for 
cultivation.  Bridges  that  tend  to  retard  and  collect  drift 
ai'e  exceedingly  detrimental.  Perhaps  the  worst  is  the 
temporary  log  bridge  with  short  stringers,  to  afford  access 
to  a  timber  job.  Upon  the  completion  of  the  job  the 
bridge  is  abandoned,  forming  a  perfect  barrier  for  the  col- 
lection of  (Iril'l,  with  the  inevitable  shoaling  and  loss  in 
capacity. 

Many  state  legislatures,  realizing  the  detrimental  effect 
of  such  conditions,  have  passed  laws  making  the  obstruc- 
tion of  a  drainage  canal  a  penal  offense.  In  most  cases, 
however,  the  land  owners  do  not  enforce  the  statute. 


Seven  Tunnels  aggregating  1,000  ft.  in  length  have  just 
been  started  by  the  I'acific  Gas  and  Electric  Co.,  near  Clipper 
Gap,  Calif.  The  tunnels  are  8  ft.  S  in.  in  diameter  and  are 
for  conveying  water,  for  power  and  irrigation,  from  South 
Yuba  River. 
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S)'.\()I'SIS — Will/  silj-.'^ti/ii'iirliiii/  loinr.-i  ircrc 
sclvrtvtl.  Wind  load  assumed  at  SO  lb.  T-scctioiis 
i:r/>ose  niiiiiinuiii  urea  to  wind  and  corrosion. 
^7r<'ss<'.s■.  Hotted  field  connections.  Heaviest  loads 
errr  carrieil  on  jnirn'tuin  insulators.  Pcrrirlr  lioatii 
falls  .'>(>0  ft.  during  erection.  Acrcjitanve  lesls 
of  station  assure  success  of  the  cluiin  of  /irojioscd 
hi;/li -power  radio  stations. 

Tlic  rapid  (k'vcl(>])iiiciit  of  systems  of  radio,  or  wireless, 
comimuiicatioii  capaijle  oi'  transinittiiij^  iiiessajics  dvci- 
loiiiT  distances  caused  the  United  States  Navy  Depart iiiciil 
to  realize  tlie  military  value  of  a  system  of  liif^di-powered 
stations  capable  of  coninuinicatini;  witii  each  otlier  and 
with  naval  vessels  in  all  ])arts  of  the  jijlobe.  Tiie  (irst 
liigh-]M)wered  station  was  l)uilt  at  Arlington,  Va.,  in  1913. 
Subsequently  an  ajtpropriation  was  obtained  for  a  number 
of  stations  to  bo  located  in  the  Panama  Canal  Zone,  on 
the  California  Coast,  in  Hawaii,  Samoa,  Guam  and  in 
the  riiilippines.     The  station  in  the  Canal  Zone,  known 


FIG.    1.     HEAVIEST    LOADS    EVER    CARRIED    ON 
PORCELAIN   INSULATORS 

as  the  Darien  station,  was  the  first  to  be  erected  with  these 
funds.  It  was  completed  sufficiently  to  permit  of  opera- 
tion in  May,   1915. 

The  site  of  the  high-powered  station  on  the  Panama 
Canal  was  selected  after  a  series  of  tests  made  to  deter- 
mine its  suitability  for  radio  work.  In  its  topographical 
features  the  site  was  peculiarly  difficult.  It  consists 
entirely  of  the  steep  hills  or  cones  characteristic  of  land 
of  volcanic  origin.  The  site  is  bounded  by  the  Panama 
Canal  and  by  the  relocated  line  of  the  Panama  E.E. 
The  station  is  about  halfway  across  the  isthmus,  near  a 
point  on  the  railroad  known  as  Caimito,  and  across  from 
the  point  called  San  Pablo.  Officially  it  is  designated 
Darien  Eadio  Station  to  distinguish  it  from  the  smaller 
secondary  stations,  one  at  Colon  and  one  at  Balboa. 

Self-Supporti-Vg  Towers  Selected;  Design 

In  determining  upon  the  type  of  towers  to  be  designed, 
consideration  was  first  given  to  the  use  of  built-up  wooden 
masts  stayed  by  guy  cables,  on  account  of  their  low  first 
cost  and  the  rapidity  Avith  which  they  could  be  erected 
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It  was  -iHin  rcali/cd  that  tlie  ilccay  of  tindx-r  in  a  tropical 
cliiiialc  would  be  rajiid  and  that  the  corrosion  of  a  large 
aiiiuiinl  of  wire  cable  wcnild  make  the  life  of  such  struc- 
tiircs  vciv  short,  except  at  a  high  cost  for  repairs  and 
fr('(|nciit  interruption  to  the  servic^e.  Designs  were  then 
outliniMl  by  tlic  IJiircau  of  Yards  and  Docks  of  the  Navy 
Department  lor  a  liiaiigular  steel  mast  of  the  open-lattice 
ly|)e,  supported  by  guy  cables  throughout  its  longlli. 
I'niess  unusually  high  unit  stress(;s  wen;  allowed  in  the 
guys,  they  became  of  consideral)Ie  size,  and  with  the 
introduction  of  so  many  <  ables  the  ])roblem  of  maintain- 
ing them  in  adjustment  and  uniformly  stressed  under 
\arying  loadings  became  serious.  It  would  have  dcman<le(i 
of  the  oi)erating  ])ersonnel  constant  labor  and  attention  in 
keeping  the  guys  in  adjustment  and  the  masts  in  align- 
ment. 

From  a.  military  standpoint  the  towei's  or  masts  should 
be  as  rugged  and  simj)le  to  care  for  as  possiijle.  An 
alternative  design  therefore  was  prepared  for  a  rigid,  self- 
sui)])orting  tower.  Both  designs  were  for  nia.sts  or  towers 
(100  ft.  high,  to  be  ])laced  in  the  form  of  a  triangle  in 
])lan,  the  distance  c.  to  c.  of  towers  to  be  approximately 
1,000  ft.  A  number  of  bids  were  received  for  both  types 
of  structures,  including  proposals  for  cylindrical  tubular 
masts.  The  saving  in  first  cost  on  the  guyed  masts,  while 
material,  was  not  deemed  sufficient  to  warrant  the  sacrifice 
in  permanency  and  safety  alforded  by  the  rigid,  or  self- 
supporting,  type  of  tower. 

The  towers  constructed  are  (iOO  ft.  high  with  a  spread 
of  legs  at  the  base  of  1  ~)0  ft.  The  legs,  or  base,  of  the 
t(jwer  extend  to  a  height  of  l.M)  ft.  A  noticeable  feature 
of  these  towers  is  the  use  of  the  so-called  beetle-back 
system  of  sway-bracing.  All  the  web  members  are  of 
rigid  section  and  are  designed  to  take  both  tension  and 
compression.  The  use  of  sway  rods  is  limited  to  certain 
interior  panels  where  they  are  used  to  stay  members  in 
compression. 

The  sole  function  of  the  towers  is  that  of  providing 
a  support  for  an  antenna,  or  aijrial,  of  as  large  electrical 
capacity  as  possible,  and  with  its  center  of  gravity  as 
high  as  possible.  The  antenna  is  composed  of  a  mat  of 
wires  in  the  form  of  a  gridwork  of  small  silicon-bronze 
wires   radiating   in  a  fan  shape,  and   inclosed  within  a 
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Fir,.   ;!.    GENERAL   VIEW  OF   DARIEN   RADIO   STATION 

triangle  of  «u]ip()rtin<j  cables,  forming  a  fan-shaped  an- 
tenna. The  catenary  between  each  tower  was  limited  to 
a  deflection  at  the  center'  of  not  less  than  one-tenth  the 
span.  The  antenna  forms  a  triangle  with  the  sides  of 
920x880x750  ft.  The  wind  load  on  the  antenna  and 
towers  was  assumed  at  30  lb.  per  sq.ft.  of  surface  normal 
to  the  direction  of  the  wind. 

Stress  diagrams  were  made  for  the  varying  loadings, 
and  the  members  were  designed  for  the  maximum  stress 
that  could  occur  under  any  possible  combination  of  load- 
ings. The  occurrence  of  the  maximum  con)bination  of 
stresses  will  be  very  infrequent  and  of  short  duration. 
The  wind  load  is  such  a  large  proportion  of  the  total  load 
that  for  the  combined  stresses  higher  unit  stresses  than 
ordinarily  used  were  allowed.  Members  were  selected  of 
proper  section  to  meet  the  following  requirements : 
Allowable  tiuit  stren.i  pvr  sq.in.  in  conijtn'ssioH 

70/ 
=  18,0()U 


I 


Tension  lb.  per  sq.in.  =  18,000 


The  -  was  limited  to  120  in  the  main  columns  and  to 

r 

150  in  the  sway-bracing.  Built-u])  members  of  T-sections 
were  selected  to  obtain  members  with  small  exposure  to 
wind,  a  minimum  area  exposed  to  corrosion,  and  with 
surface  readily  accessible  for  scaling  and  painting. 

The  stresses  in  some  of  the  principal  members  are  as 
follows:  Main  leg  member  C-58,  717,000  lb.  compression; 
main  leg  nieml)er  C-47,  658,000  lb.  compression  ;  inside  leg 
member  A-fiO,  12,350  lb.  compression;  diagonal  member 
47-46,  43,000  lb.  tension  or  compression. 

At  the  base  the  main  columns  are  built  up  of  a  15x%^-in. 
web  plate,  two  5x5x%-in.  angles,  a  15-in.  80-lb.  I-beam 
and  an  llx%-in.  plate  riveted  on  the  web  of  the  I-beam. 
The  section  gradually  reduces,  until  it  consists  of  only  a 
web  plate  and  two  angles  at  the  top. 

FlKLI)   CONXKCTIONS  :    IxsULATEI)   LeGS 

Principally  with  the  idea  of  facilitating  erection,  the 
specifications  allowed  the  bolting  of  all  field  connections, 
Iirovided  the  members  were  a.ssembled  and  reamed  in  the 
shop.  The  punching  of  holes  not  over  -JJ  in.  was  per- 
mitted, the  reamed  hole  to  be  i|  in.  -f  V^^  =  0.8281  in. 
The  use  of  turned  bolts  not  less  than  "/b4  +  Vg*  '"•  — 


0.02  in.  in  diameter  was  required  for  use  in  case  of  field 
bolting.  In  places  where  the  connections  when  erected 
in  the  field  did  not  comply  with  the  requirements  to  allow 
bolting,  the  contractor  was  required  to  use  rivets. 

The  original  design  of  the  bases  of  tower  legs  did  not 
contemplate  the  use  of  any  insulating  material  between 
the  steel  bases  and  the  foundations.  Provision  for  an 
effective  spark  gap  of  not  less  than  10  in.  had  to  be  made 
later  when  the  Navy  Department  decided  that  the  towers 
should  be  entirely  insulated  from  the  earth.  This  meant 
the  taking  care  of  a  downward  thrust  of  750,000  lb.,  and 
upon  reversal  of  stres.ses  an  uplift  of  400,000  lb.  All 
forces  acting  at  the  base  of  the  leg  would  have  to  be  taken 
care  of  by  interjMsing  between  the  steelwork  of  the  tower 
legs  and  the  steelwork  of  the  foundation  anchorage  some 
durable  material  of  high  insulating  jiropertics,  combined 
with  high  strength  in  compression. 

(41ass  and  porcelain  appeared  first  as  the  most  desirable 
insulating  materials,  but  no  manufacturer  could  be  found 
in  the  United  States  who  had  successfully  made  glass 
insulators  of  the  size  and  strength  required  for  this  work. 
The  only  place  where  glass  insulation  of  this  character  was 
being  used  was  at  the  large  radio  station  at  Tuckerton, 
N.  J.,  where  a  single  steel  mast  of  German  manufacture 
was  being  erected  by  a  private  company.  The  glass  in- 
sulators for  these  towers  were  made  especially  for  them  in 
Germany. 

A  design  was  then  prepared  for  a  porcelain  built-up 
insulator,  and  two  large  manufacturers  of  porcelain  in- 
sulators for  high-tension  line  work  made  proposals  for 
their  manufacture.     The -insulators  are  clearly  shown  in 
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tlio  view  tak(>ii  nt  tlio  Imsc  of  om^  tower  Ic^f.  Kadi  (nic  is 
Imilt  up  and  cciiuMitfd  to^'i'tluT  at  (lie  factory.  'J'lircc 
|)()rct'lain  disks  of  |H'tticoat  form  aro  placed  in  the  cciitrr 
witli  a  inallcahlc-iron  casting'  at  the  to|)  and  lioltoni.  'I'hc 
\vh(dc  is  llioroii^iily  ccniciitcd  to^ctlior  willi  neat  portlaix! 
ccmiMit,  and  llio  top  and  hottoni  faces  of  the  casting'  are 
machined.  The  insulat(ii>  arc  lOl/o  in.  hii;li,  10  in.  in 
diameter  at  the  toj).  11  in.  in  diameter  at  the  liiitliim 
l)earinfr  and  1  I  in.  in  diimu'tcr  oxer  the  ])etticoat,s.  Tlie.se 
insulators  are  l)elie\ed  to  lie  i-arrvini;  tiie  heaviest  loads 
ever  carried  on  porcelain  insujatnrs. 

Durin>r  their  manufacture  insulators  were  selected  at 
random  frcmi  the  entire  lot  and  tested  for  dielectric 
strenjjth  and  for  crushing  strength.  They  shoW(>d  very 
uniform   results,   standing   a   difference   of   potential    of 


The  lowers  were  erected  on  hardwood  hlocking  arranged 
with  wedges  for  releasing  the  load  on  tla;  Mocking  and 
i)ringing  it  n|i(iii  the  insulators.  The  contractor  used  a 
wooden  tower  U>v  the  lirst  150  ft.,  on  which  were  mounteil 
hoonis  of  sullicient  length  to  .set  the  steel  leg  inendtcrs. 
Alio\e  the  ir)()-ft.  level  a  long  mast  was  used,  the  lower 
end  lieiiiu  held  hv  lines  leading  to  the  three  legs. 
The  niiildlc  pdini  in  each  horizontal  strut  was  shored 
by  a  \MMiden  pi>st  stepped  on  the  member  Ijelow.  The 
erection  details  were  fully  presented  in  J'JrKjirutcrini/ 
News,  June  :ei,  1!)15. 

No  .serious  accident  to  the  personnel  o<;eurred  duriii;: 
the  erection  (if  the  towers.  On  the  morning  of  Oct.  '!'!. 
1914,  while  Ihe  erecting  force  was  raising  column  C-liS 
on  leg  C  of  tower  No.  -i,  the  brake  failed  to  control  the 
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110,000  volts  when  dry  and  a  wet  test  of  40,000  volts  with 
insulators  inverted,  filled  with  water  and  .subjected  to  a 
spray,  without  flashing  over  on  either  test. 

The  compression  tests  were  made  by  the  Pittsburgh 
laboratory  of  the  Bureau  of  Standards.  The  following 
is  quoted  from  the  bureau's  report  on  a  test  of  six  in- 
sulators : 

Occasional  sounds  were  noticed  commencing  in  the  vicinity 
of  400,000  lb.;  these  increased  in  number  between  500.000  lb. 
and  600,000  lb.  At  600,000  lb.  (the  capacity  of  the  testing- 
machine)  the  specimens  were  all  intact  except  for  a  few 
radial  cracks,  extending  from  the  rim  toward  the  center,  quite 
similar  to  a  "craze,"  but  occurring  singly.  Later,  in  handling 
sample  No.  1,  a  piece  fell  out.  It  is  demonstrated  from  the 
tests  that  the  pieces  are  capable  of  carrying  a  load  of  600,000 
lb.  for  a  short  period  of  time  without  noticeable  signs  of 
fracture,  except  for  a  few  hair  cracks. 

The  insulators — 180  in  number — were  manufactured 
by  the  Pittsburgh  High  Voltage  Insulator  Co. 

Foundations  and  Steel  Erection 
Mass-concrete  foundations  are  used,  the  weight  of  each 
footing  being  sufficient  to  overcome  the  uplift  of  the  leg 
under  the  maximum  combination  of  wind  and  antenna 
loads.  The  topography  of  the  site  made  it  a  difficult 
matter  to  obtain  favorable  conditions  for  the  footings,  so 
that  the  thrust  of  the  tower  legs  would  not  be  liable  to 
cause  slides.  The  top  of  each  foundation  is  finished  in  a 
plane  surface  normal  to  the  center  line  of  the  main 
column  of  each  leg.  The  Panama  Canal  Commission 
constructed  the  foundations  and  installed  the  insulators 
under  the  tower  legs  by  its  own  forces.  The  foundation 
work  was  described  in  Engineering  News,  June  17,  1915. 


drum  that  raised  and  lowered  the  boom  with  the  result 
that  the  boom  and  load  fell.  The  column,  falling  end 
on  from  a  height  of  about  500  ft.,  -embedded  itself  over 
10  ft.  in  the  ground.  The  boom  fell  acro.ss  horizontal 
struts  10  and  11  at  the  150-ft.  level  and  snapped  clean 
off  in  two  pieces.  The  boom  struck  within  a  few  feet  of 
two  men 

Paintixo.  ttie  Steelwouk 

In  the  shop  the  steelwork  was  painted  with  one  coat 
of  red  lead,  mixed  as  follows:  100  lb.  red  lead,  20  lb. 
white  zinc,  5  gal.  raw  linseed  oil,  3%  pt.  Turp.  Japan 
drier. 

After  erection,  all  imperfect  paint  surfaces  were  cleaned 
down  and  gone  over  again  with  one  coat  of  red  lead  of 
the  same  composition  as  the  shop  coat.  Two  field  coats 
were  applied,  the  paint  being  manufactured  in  accordance 
with  the  following  Government  forumulas :  First  coat — 
red  lead  (PbgO^),  98%  pure,  25%;  graphite,  45%; 
medium  chrome  yellow,  15%;  asbestine  and  silica,  15%. 
Second  coat — graphite,  50% ;  medium  chrome  yellow, 
25%  ;  zinc  chromate,  5%  ,  prussian  blue,  5% ;  asbestine 
and  silica,  15%. 

The  great  size  and  weight  of  the  antenna  made  it 
necessary  to  provide  power  hoists  for  raising  and  lower- 
ing it.  A  12-hp.  motor  hoist  was  installed  on  a  platform 
inside  one  leg  of  each  tower  about  40  ft.  above  ground. 
By  so  doing,  the  hoist  was  insulated  from  the  earth  by 
reason  of  the  tower  insulation,  and  the  necessity  of  a 
.separate  insulated  foundation  for  each  hoist  was  obviated. 
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Acceptance  tests  of  the  radio  apparatus  were  conducted 
for  a  period  of  more  than  30  days  and  demonstrated  the 
station  to  be  fully  equal  to  all  the  contract  requirements. 
Since  its  completion  it  maintains  regular  communication 
in  the  daytime  as  well  as  at  night  with  the  Arlington 
station.  Therefore  the  success  of  the  chain  of  high- 
powered  stations  is  already  assured. 

The  entire  station  was  i)uilt  to  meet  the  requirements 
of  the  Bureau  of  Steam  Engineering  of  the  Navy  De])art- 
mcnt,  this  bureau  having  cognizance  of  all  radio  work  in 
the  navy.  The  designing  of  the  towers,  buildings,  etc., 
was  done  by  the  Bureau  of  Yards  and  Docks.  The 
foundations  for  the  towers,  the  buildings,  water-supply, 
sewer  system,  ])ower  supply  and  auxiliary  works  were 
constructed  by  day  labor  employed  by  the  Panama  Canal 
Commission  under  the  immediate  supervision  of  the 
officers  of  the  Corps  of  Civil  Engineers,  United  States 
Navy,  which  is  connected  with  it.  The  steel  towers  were 
built  under  a  contract  with  the  Pcnn  Bridge  Co.,  of 
Beaver  Falls,  Penn.  The  power-house  machinery  and 
radio  apparatus  were  furnished  and  installed  by  the 
Federal  Telegraph  Co.,  of  San  Francisco,  Calif. 
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Some  provisions  of  the  city  ordinance  regulating  and 
governing  cuts  and  excavations  in  public  streets  in 
Houston,  Tex.,  seem  rather  drastic  at  first;  but  the  city 
has  recently  invested  nearly  $3,000,000  in  new  pave- 
ments, and  it  intends  to  ])rotect  them  to  the  best  of  its 
ability.  Houston  has  a  commission-plan  government. 
The  city  engineer  is  E.  E.  Sands.  There  arc  23  sections 
to  the  ordinance.  A  few  of  the  more  important  provi- 
sions are  given  in  substance : 

Any  person,  firm  or  corporation  desiring  to  make  a 
cut  in  a  street  must  first  file  a  written  application  for 
a  permit.  This  application  must  contain  a  detailed  de- 
scription of  what  is  to  be  done  and,  except  in  certain 
instances,  must  be  accompanied  by  a  plat  showing  the 
location  of  the  proposed  cuts.  Plats  are  not  required 
for  service  connections  or  for  excavations  for  locating 
trouble  in  pipes  already  laid.  Tiie  applicant  for  a  per- 
mit must  deposit,  as  cash  or  certified  check,  a  sum  double 
the  estimated  cost  of  the  work. 

In  streets  which  liave  not  been  graveled,  macadamized 
ir  paved  the  trenches  may  be  refilled  with  moist,  damp 
I'arth  or  by  means  of  water-tamping,  as  the  city  engineer 
may  direct.  Wlien  water-tamping  is  used,  the  water  is 
turned  into  the  trencli  after  the  first  13  in.  of  backfill 
has  been  placed ;  and  then  the  trench  is  kept  flooded  un- 
til the  remainder  of  the  backfill  is  ]nit  in.  When  the 
surface  of  the  ground  has  been  reached,  the  materials 
are  allowed  to  settle,  the  trench  is  flooded  again,  refilled 
in  the  surface  of  the  ground  and  again  allowed  to  settle. 
After  this  settlement  the  trench  is  filled  to  an  elevation 
-lightly  ai)ove  the  level  of  the  street.  All  longitudinal 
trenches  of  more  than  100  ft.  in  length  must  be  rolled 
with  a  steam  roller  weighing  not  less  than  6  tons. 

On  streets  that  have  been  macadamized,  graveled  or 
>lielled  the  surfacing  nuiterial  must  i)e  first  removed  and 
kept  separate  from  all  otiicr  materials.  The  trench  is 
backfilled  as  jjrovided  for  in  unpavcd  streets,  but  the 
l)ackfilling  must  cease  at  3  in.  i)el()w  tlic  surface  of  the 


street.  The  macadam,  gravel  or  other  material  is  then 
replaced  and  tiiorongiily  tamped  and  rolled  and  left  at 
an  elevation  2  in.  above  the  remainder  of  the  street.  The 
same  provision  governs  rolling  as  in  the  })revious  case. 

If  the  street  has  been  paved  with  brick,  wood  block, 
asi)iialt  or  other  pavement  requiring  a  sui)stantial  foun- 
dation, the  trench  must  he  refilled  witii  well-rammed  grav- 
el, l)roken  stone  or  brick-bats,  concrete  or  other  material 
that,  in  the  opinion  of  the  city  engineer,  can  be  so  placed 
that  there  will  be  no  settlement;  or  the  trench  may  be 
refilled  with  earth  in  the  same  manner  as  described  for 
unpaved  streets  and  then  covered  with  a  reinforced- 
concretc  slab  (see  accompanying  illustration)  at  the  op- 
tion and  discretion  of  the  city  engineer.  If  thouglit 
desirable,  the  city  may  do  this  part  of  the  work  and 
deduct  the  cost  from  the  deposit  on  file  with  the  city 
treasurer. 

Another  section  of  interest  is  that  wiiich  makes  it  the 
duty  of  every  person,  firm  or  corporation  owning,  using, 
controlling  or  having  an  interest  in  pipes,  conduits,  ducts 
or  tunnels  under  any  public  highway  for  any  purpose 
whatsoever  to  file  with  the  city  within  90  days  after  the 
passage  of  the  ordinance  a  map  or  set  of  maps  on  a  scale 
of  200  ft.  =  1  in.,  on  tracing  clotli,  15x23  in.,  showing 
in  detail  the  exact  location,  size,  description,  date  of  in- 
stallation (if  known)  of  all  mains,  laterals,  services  and 
service  pijjcs  and  of  all  valves,  pressure  regulators,  drips, 
manholes,  handholes,  transformer  chambers  or  other  ap- 
Too  of  Base  of  Favemenf 
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pliances.  It  is  also  made  tlie  duty  of  all  persons  or  cor- 
porations having  such  subsurface  structures  to  file  within 
15  days  after  the  first  of  January  each  year  a  corrected 
map  or  set  of  maps,  on  a  scale  of  not  less  than  200  ft.  = 
1  in.,  showing  the  complete  installation  of  all  .such  pipes 
and  appliances,  including  all  installations  of  the  previous 
year.  Whenever  any  pipe,  conduit,  etc.,  is  abandoned,  the 
city  engineer  must  be  notified  in  writing,  and  the  aban- 
doned line  must  he  designated  on  the  file  maps  for  that 
year. 

Tiiesc!  proxisions.  (if  course,  do  not  apply  to  the  city 
departments,  wliich,  however,  are  expected  to  live  up  to 
them.  The  penalty  for  violation  of  the  ordiiuince  or  any 
section  of  it  is  a  fine  of  from  $10  to  $200,  and  every 
day  in  which  the  ordinance  is  violated  is  deemed  a  sep- 
arate offense.  Before  any  permit  is  granted,  the  following 
fees  must  be  i)aid  the  city  engineer:  $1.50  for  trenches 
less  than  50  ft.  long,  $3  for  trenches  50  to  100  ft.  long, 
$5  for  trenches  100  to  500  ft.  long  and  $10  for  each 
1.000  ft.  for  trenches  over  500  ft.  long. 


)r)0 


K  NO  I  N  !•:  !•:  Iv'  I  N(i      N  M  W  S 


Vol.  7r>,  No.    \2 


Uliimons  IFLnveir  Floodl 

1>\    I,.  K.  Si  I  i;i;m  AN* 

'I'lu'  ii|i|icr  llliiinis  K'ivcr  Willrv  it'ccnlly  cxiicririncd 
oiu-  of  the  lii;;li('st  lldmls  <>ii  ivrdiil.  Oil  .hiii.  'i'l.  \'<>\- 
lowiii^'  a  loiii^-  period  of  coM  wmllnT  willi  lciii|ii'i;il  iiic 
down  to  zero,  (luTc  was  a  rix'  to  I.")  ',  aicoinpanicd  l)v  a 
yi'iicral  rainrall  tliroiifxlioiit  the  diaiiiat^c  area  ainouritiii^' 
to  V  in.  or  iniUT  dui'iiiL;'  a  VI  lir.  i>riici(|.  Owiiiu'  to  the 
I'rozoii,  iin|ii'r\  lows  >iirlac('  and  tlir  actiinuiiali'd  snow, 
tlioro  was  a  liijiii  lati'  of  rnnoll'.  Ire  jams  wn-c  I'drmcil 
at  Copporas  Cm'k,  llcniv  and  ()tl;nva.  .\l  Otiawa  llic 
i(r  abovo  tlio  Main  St.  Iji-idyc  raised  the  water  level  2  ft.. 
Hooding  the  armory  and  the  new  hiiih-sehool  hnildiiii;. 
The  Spring  Valley  bridge  was  lilted  oir  its  bearings. 

Since  1!>()S  the  Hood  plane  of  tlie  Illinois  liiver  has 
iieen  rednred  10','  by  the  const nietion  of  draiiiagr  and 
levee  districts,  endiracing  H 2,000  acres.  In  order  to 
observe  the  ilood  etroets  \ipon  these  districts  the  Illinois 
Uivers  and  Lakes  Connnission  assigned  F.  M.  Foote,  junior 
engineer,  to  the  lower  Illinois  Valley  dnring  the  high- 


Spoon     l,'i\cr    districts    were    parlly    Hooded     froiii     bInlV 
waters. 

The  i.acy  and  hangeilicr  di-ti'icts  were  eareriillv  pa 
trolled,  and  sand-bags  were  eolli.et,.d  ;  but  Ibeir  ie\ce> 
stood  lip  well.  'I'he  \\'e^l  .Mataiizas  levees  were  not  com- 
pleted a!  the  ends,  and  the  territory  was  Hooded.  Little 
daniage  was  done,  however,  as  the  inclosed  land  has 
not  yet  be.n  ieelaiiiie<!.  Water  was  ke|)t  out  until  the 
ri\er  reaehed  a  K', -ft.  stage.  Sand-iiag  dikes  were  built 
to  pre\ei;l   the  o\erllow  Water  from  cutting  out  the  gaps 

ill     the    le\ee. 

The  Meredosia,  Medee  Creek,  llartwell  ami  KIdred 
(list  rills  were  Hooded,  the  last  ease  being  dnc;  to  unconi- 
l)lcted  repairs.  The  llartwell  levee  failed,  owing  to 
seepage  where  the  outlet  pipe  ol'  a  fornier  ])unijiing  sta- 
tion had  been  romovcil.  This  could  not  be  sto])p(!(l,  and 
a  cre\a>se  of  1  .')0  I't.  occurred.  The  levee  at  Naple.s, 
built  by  the  Illinois  Hivers  and  Lakes  Commission  in 
mil.  belli  perfcelly  and  could  have  safely  stood  an 
additional  rise  of  3  ft.  On  the  upper  river  the  Partridge 
district  levee,  opposite  Chillieothe,  was  partly  washed  out 


Miles        above        Grafton 
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water  period.  The  Government  foreca.st  of  a  26-i't.  stage 
of  water  led  the  drainage  districts  to  patrol  and  protect 
their  levees. 

The  East  Peoria  levee  district  was  seriously  threat- 
ened. At  the  lower  end,  where  the  drainage  ditch  to  the 
pumping  station  runs  close  to  the  levee,  the  embank- 
ment had  settled  about  2  ft.,  but  vigorous  work  with 
sand  bags  prevented  a  break.  This  levee,  in  general, 
stood  about  3  ft.  above  high  water.  Strenuous  and  ef- 
fective work  was  done  in  protecting  the  Spring  Lake 
drainage  district,  of  13,600  acres,  between  Pekin  and 
Havana.  At  several  points  crevasses  started.  The  con- 
tractor for  the  marine  railway  that  is  to  transport  boats 
over  the  levee,  together  with  a  large  force  of  men  be- 
longing to  the  drainage  district,  worked  continuously 
during  the  peak  of  the  flood  in  placing  sand-bag  revet- 
ment and  strengthening  the  levee,  so  that  very  little 
flooding  occurred. 

In  this  same  territory  the  Crabtree  levee  broke  before 
the  flood  reached  a  high  stage.     The  Otter   Creek  and 


•Member    of    the    lUinois    Rivers    and    Lakes    Commission, 
Chicago,   111. 


by  wave  action.  The  Hennepin  district,  of  2,500  acres, 
planted  in  winter  wheat,  was  flooded  and  the  crop  de- 
stroyed. 

Most  of  the  completed  levees  built  under  adequate  en- 
gineering design  were  perfectly  safe  during  the  past  flood. 
It  is  the  general  practice  in  the  Illinois  Valley  to  locate 
the  levees  50  or  100  ft.  from  the  normal  shore  line,  leav- 
ing a  strip  of  timbered  land  as  a  protection  from  current 
and  waves.  Most  of  the  levees  are  built  by  floating 
dredges,  and  little  attempt  is  made  for  finish,  except  to 
provide  that  no  part  is  below  the  specified  grade.  The 
reclamation  of  overflowed  lands  by  levees  and  pumping 
has  passed  any  experimental  stage  in  the  Illinois  Valley, 
and  the  drainage  districts  include  some  of  the  most  pro- 
ductive and  valuable  land  in  the  state,  as  well  as  being 
the  most  reliable  in  the  uniform  production  of  crops 
during  periods  of  either  flood  or  drought. 

The  fl.ood  of  1904,  which  at  most  places  was  the  great- 
est flood  of  recent  years,  reached  the  rate  of  about  80,000 
cu.ft.  per  sec.  at  Peoria.  The  flood  height  of  January, 
1916,  was  greater  than  that  of  1904  above  Peoria;  but 
lower,  downstream.     The  Mississippi  River  stood  4.6  ft. 
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lower  than  during  the  flood  of  1 904,  when  the  peak  passed 
Beardstovvn.  Had  the  Mississippi  stood  at  the  1901  or 
tlie  1811  stage,  tlic  January,  l!)l(i,  flood  would  have  been 
lualerially  greater  as  far  as  Beardstown. 

The  elevation  of  tlie  iiigliest  water  of  the  flood  of  1901 
and  that  of  January,  19 Hi,  are  shown  on  the  accom- 
panying profile.  The  crest  of  the  1916  flood  moved  down 
the  river  as  shown  in  the  table  herewith,  wiiich  gives 
the  time  at  which  the  highest  water  stood  at  the  various 
points. 

TRAVEL  OP  CREST  OF   1916   FLOOD   IN   THE   ILLINOLS 
RIVER 

MUes  Time  of  Maximum 

Above  Maximum  Flood  Flood 

Mouth  Place  Heisht               Elevation,  Ft. 

265         Morris    11  p.m..  Jan.  21  H10A2 

240        Ottawa     S  a.m.,  Jan.  22  479.01 

223         La  Salle    7  p.m.,  Jan.  22  467.36 

196         Henry     6  a.m.,  Jan.  24  460.S9 

165         Peoria    7  a.m.,  Jan.  25  458.92 

140         Copperas    Creek    6  p.m..  Jan.  30  452.75 

90         Beardstown    7  a.m.,  Feb.  1  447.9.") 

90         Beardstown    Feb.  4  447.55 

0         Graftun    7  a.m.,  Jan.  31  434.56 

0         (Jrafton    p.m.,  Feb.  4  430.00 

Owing  to  the  extent  of  reclamation  of  tlie  flood  plane 
of  the  Illinois  by  the  drainage  districts  and  the  possible 
effects  upon  flood  heights,  the  flsh  industry  and  the  e.x- 
tensive  agricultural  interests,  the  State  Rivers  and  Lakes 
Commission  has  had  a  comprehensive  investigation  and 
report  made  by  Alvord  &  Burdick,  consulting  engineers. 
This  report  is  in  press.  Among  its  findings  are  the  fol- 
lowing : 

The  average  flood  expectancy,  about  once  in  50  yr.,  is  a 
Hood  about  35%  greater  than  the  flood  of  1904.  Levees  should 
be  designed  for  such  flood  stage. 

The  net  effect  of  levee  districts  now  constructed  is  to 
increase  the  maximum  flow  rate  5%,  and  when  the  bottom 
lands  are  fully  leveed.  10%.  Where  levees  are  built  upon 
both  sides  of  the  river  above  the  junction  of  the  Sangamon, 
the  distance  from  center  to  center  of  levees  should  be  not  less 
than  1.200  ft.,  and  where  reasonably  possible  2,000  ft.  Below 
the  Sangamon  the  land  is  nearly  all  leveed.  The  available 
cross-section  for  flood  waters  can  be  most  economically  en- 
larged by  increasing  the  height  of  the  levees. 

The  Illinois  Rivers  and  Lakes  Commission  assists  pro- 
jects for  drainage  and  reclamation,  so  far  as  may  be, 
by  furnishing  engineering  data  or  advice.  It  is  the  duty 
of  the  commission  to  see  that  no  public  streams  are  en- 
croached upon  and  that  tributary  public  lakes,  useful  for 
flood  storage,  navigation  or  fish  breeding,  are  not  seized 
by  private  interests. 


Eiflsas 


Bsa  tllhi© 

By  Frank  H.  Olmsted* 

[In  Engineering  News  of  Feb.  17,  Mr.  Olmsted  de- 
scribed the  experimental  check  dams  built  under  his  di- 
rection in  the  summer  of  1914  on  the  mountain  torrents 
back  of  Los  Angeles,  to  detennine  the  possibilities  in  flood 
control,  which  are  being  studied  by  the  Los  Angeles 
County  Flood  Commission.  These  check  dams  were  built 
on  Haines  Cai'ion,  a  stream  with  about  4  s(|.iiii.  drain- 
age area,  which  in  the  great  flood  of  1914  had  a  ma.xi- 
mum  discharge  estimated  at  over  2,300  sec.-ft.  Con- 
cerning the  flow  from  this  stream  since  its  regulation  by 
check  dams  in  the  storm  of  Jan.  17,  1916,  Mr.  Olmsted 
has   written   as   follows. — Editor.] 

There  is  no  indication  that  this  year  the  flood  from 
Haines  Canon  reached  at  any  time  over  25  cu.ft.  per  sec. 

•Consulting   Engineer.  Los  Angeles,  Calif. 


The  storm  of  January  was  much  less  severe  than  that  of 
Fel)ruary,  1914,  yet  it  rained  almost  every  day  in  Janu- 
ary; and  from  11  a.m.,  Jan.  16,  until  noon,  the  (iovern- 
nient  gage  in  Western  Empire  Canon,  a  small  triljutary 
of  Haines  Canon,  showed  5.7  in.  of  rainfall.  I,  myself, 
was  in  Haines  Cai'ion  from  11  a.m.,  Jan.  17,  to  3  or  4  p.m., 
and  the  liighest  water  had  passed  from  a  sharp  precipita- 
tion occurring  about  6  a.m.  At  11  a.m.,  Jan.  17,  where 
the  Haines  Canon  wash  crosses  Cedar,  the  channel  M'as 
dry,  with  no  water  running,  although  there  were  evidences 
that  20  to  25  sec.-ft.  of  water  might  have  passed  at  the 
mouth  of  the  canon.  At  3  p.m.  the  stream  measured  5 
cu.ft.  per  sec.  There  was  no  time  during  Januai-y  when 
there  was  not  a  stream  of  at  least  3  to  4  cu.ft.  per  sec. 
coming  out  of  Haines  Canon;  but  out  of  Western  Em- 
pire Canon,  which  had  been  treated  quite  thoroughly 
with  check  dams  two  years  previously,  not  a  single  drop 
of  surface  runoft'  over  the  cone  at  the  mouth  of  the  caiion 
where  it  enters  Haines  Creek  had  taken  place.  There  is 
no  doubt  that  there  was  a  stream  under  the  boulders  more 
or  less  slowly  flowing  into  Haines  Creek.  There  was 
certainly  no  surface  storage  back  of  these  check  dams 
to  account  for  the  absence  of  any  runoff  in  the  bottom  of 
the  caiion. 

Western  Empire  Cai'ion  drains  an  area  of  22  acres  and 
has  six  check  dams  that  cost  a  total  of  $200.  Its  channel, 
up  to  the  time  of  the  construction  of  the  dams,  had 
been  as  dry  and  barren  as  any  desert.  There  was  not  a 
vestige  of  moisture,  except  during  storms.  All  last  sum- 
mer, however,  there  was  a  small  trickling  stream  in  this 
canon,  and  willows  and  other  vegetation  were  growing 
rapidly  all  the  way  down  the  canon. 

This  winter's  test  has  only  strengthened  our  opinion 
that  the  retardation  of  these  torrential  flood  flows  will 
result  in  a  perennial  stream  flow  where  the  carions  are 
properly  obstructed  by  check  dams.  The  ground  of  thesi 
caiions  has  a  greater  absorption  capacity  for  water  than 
any  of  us  had  hitherto  believed  possible. 

It  may  be  thought  strange  that  there  is  no  runoff  from 
the  mouths  of  these  canons.  The  explanation  is  that 
the  water  during  flood  periods  ordinarily  carried  a  large 
amount  of  silt  and  slime,  which  rendered  the  floor  of  the 
caiion  almost  impervious,  so  that  the  water  flowed  on 
the  surface.  When  the  velocity  of  the  flow  is  broken  by  the 
check  dams,  there  is  no  erosion  of  the  silt ;  the  water  that 
flows  is  clear  and  rapidly  sinks  into  the  gravel  beneath 
the  stream  bottom. 

On  my  last  trip  into  Plaincs  (^anon  I  noticed  a  spring 
of  water  breaking  out  in  the  trail,  which  has  always  been 
dry  before,  30  ft.  above  the  bed  of  the  creek.  The  check 
dams  above  had  forced  the  water  into  the  porous  soil 
and  the  lines  of  cleavage  in  the  rock,  and  this  water  was 
coming  out  along  the  line  of  least  resistance  on  a  dry 
trail  30  ft.  above  the  creek  bed. 

Fves  for  SiirvejN  of  fac'lK'  DrninnKO  District  of  Craighead 
County,  Arkan.«as,  to  the  amount  of  .$15,652,  have  been  de- 
clared noncoUectible  by  the  Arkansas  Supreme  Court  on  the 
ground  that  the  district  was  not  legally  formed.  The  act 
designed  to  create  the  district  was  passed  in  1911,  and  the 
district  was  abolished  by  the  legislature  in  1913.  The  Mor- 
gan Engineering  Co.,  Memphis,  Tenn.,  was  appointed  engi- 
neer of  the  district  and  made  extensive  surveys.  The  county 
refused  to  pay  the  warrants  of  the  company  on  the  ground 
that  the  act  creating  the  district  was  void  because  of  an  insuf- 
ficient description  of  boundaries.  Both  the  Circuit  Court  and 
the  State  Supreme  Court  held  that  the  contract  between  the 
company  and  the  board  was  void,  since  the  district  itself  was 
void. 
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Los&lf  L/O^  amd  Block  Cos&veyor 

^tt  Hiimcli^ley  Dasim 


l>V    S.    IfKSWlCK* 

(',,..   of    lliiM'klry 
N   |in!|>    I'lir   |)a|)i'r, 


llin.klcv  Fihrr  (\>..  of  lliiicklry,  N".  Y.,  il  con- 
ccni  tl\iit  iu;iniil'a(tuii's  |in!|i  lur  |)a|H'r,  lias  just  coiu- 
plotod  tlic  const rnct ion  of  a  conveyor  nlxnit  2,000  ft.  lonjf 
on  the  sliorc  of  West  Canada  OiwU  in  tlic  villaf,'o  of 
Ilinokloy.  N.  Y.  Tliis  conveyor  is  to  transport  loj^s  from 
the  reservoir,  formed  by  a  recently  completed  dam,  to 
tiie  mills  located  about  :e,000  ft.  ImJow. 

West  Canada  Creek  liciv  is  al.nut  500  ft.  wide.  On 
account  of  its  location  and  altilndc  tlic  New  Ynvk  State 
Barjxo  Canal  utilized  the  river  to  feed  tiie  new  canal  at 
its  summit  level  near  Konio,  N.  Y.  For  that  jjuqmso  a 
masonry  dam  was  constructed  at  Hinckley,  and  this  cre- 
ated a  storage  reservoir.  The  dirt'crence  of  water  level 
at  the  down  side  of  the  dam  and  the  upstream  side 
is  ()5  ft.,  or  from  El.  1,1  (iO  to  1,225,  and  the  earth  dikes 
leadinjr  to  the  main  dam  are  15  ft.  higher.  It  is  ex- 
pected that  the  water  level  on  the  upstream  side  of  the 
dam  will  fluctuate  between  El.  1,190  and  1,230,  on  ac- 
count of  the  necessity  of  supplying  the  M'ater  to  the  mills 
located  downstream  and  also  to  feed  tlu'  canal  in  working 
season. 

Before  the  dam  was  built,  the  Pil)er  company,  in  get- 
ting its  wood  supply  from  timber  lands  in  the  Adiron- 
dacks,  used  to  float  the  lumber  downstream  directly  to 
the  mills.  After  the  dam  was  completed,  the  logs  could 
not  reach  the  mills  by  water,  and  the  company  built  this 
(!onveyor  for  their  transportation.  The  conveyor  ma- 
chinery is  mostly  of  standard  type ;  the  unique  feature  is 
the  inclined  section.     It  lifts  the  logs  directly  from  the 

♦Assistant  Engineer,  New  York  State  Barge  Canal,  Hinck- 
ley, N.  Y. 


water  and  carries  (hem  to  a  saw-mill  located  on  top  of 
the  slope,  from  where  I  he  lilixks  an-  taken  to  the  puij) 
mills  by  the  hnii/onlal   purl   of  the  convcvor. 

The  indiiic  is  i:.()  It.  long  ami  lias  a  slo|ic  of  20".  It 
consists  (if  two  |)arts  (IMC  stationary  and  resting  upon 
concreli'  piers,  the  (jther  |)art  movable.  The  movable 
part  consists  of  two  sections,  each  ;J5  ft.  long,  (connected 
together  by  hinges.  One  end  of  the  detached  sections 
is  attadied  to  the  stationary  part,  and  the  other  end  is 
suspended  on  chains  from  a  platform.  I5y  machinery 
and  gears  it  can  !»■  raised  or  lowered  according  to  the 
lluct nation  of  water  level  in  the  reservoir. 

I*'ig.  1  shows  tiie  ])latform  upon  which  is  insttilled  the 
operating  madiinery  by  wliidi  tlie  suspended  part  of  the 
conveyor  is  regulated.  II  rest.s  on  four  rectangular  rein- 
forced-concrete  piers  which,  at  the  j)resent  stage  of  the 
water  level,  are  sul)m(!rged  under  water  more  than  half  of 
their  height.  The  conveyor  pro])er  (see  Fig.  2)  consists 
of  a  timber  framework  and  deck  .supported  on  compete 
piers  and  carrying  three  roller  log-haul  chains  and  the 
necessary  sprockets,  shafting  and  driving  gear;  it  i.s  driven 
by  a  35-hp.  electric  motor  located  in  the  starter  house. 
The  chains  run  about  8G  ft.  per  min.  and  deliver  19 
logs  (from  13  to  20  ft.  long)  per  minute. 

Another  feature  in  this  construction  that  is  worth 
noticing  is  the  saw-mill,  or  as  it  is  called,  the  slasher 
house.  It  stands  on  top  of  the  slope,  as  can  be  seen  in 
Fig.  1.  It  is  a  one-story  structure  with  basement.  The 
basement  walls  are  of  reinforced  concrete;  the  story 
above  is  a  wood  frame  with  the  necessary  o])enings  for 
belting  and  the  admission  of  long  logs. 

All  the  machinery,  as  motors,  generators,  gearing 
wheels,  is  installed  in  the  basement,  while  on  the  floor 
above  is  a  gang  system  of  circular  saws  operated  by 
belting  running  through  the  flow  from  below. 


FIG.    1.     LOG    AND    BLOCK    CONVEYOR    OVER    HINCKLEY    DAM 
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As  the  logs  reach  the  toy)  of  tlie  floor,  they  roll  over 
to  a  platform,  where  they  are  caught  on  slasher  chains 
and  sprockets  and  carried  to  six  circular  saws  spaced  2 
ft.  apart.  After  passing  the  saws,  the  cut-up  logs  roll 
out  to  a  short  trough  conveyor  placed  perpendicular  to 
the  line  of  the  saws.  •  By  this  they  are  carried  to  the 


men  can  lie  fimnd  to  do  tlu^  work  and  dfi  it  cheaply  and 
cllicieiitly. 

The  Peking-Kalgan  Ry.,  a  line  of  1 1.3  mi.,  which  was 
in  the  opinion  of  foreign  experts,  the  most  serious  and 
dilTicult  engineering  proposition  ever  undertaken  in  China, 
with  its  steep  grades,  sharp  curves,  heavy  cuts  and  fills 


FIG.  2.    MOVABLE  INCLINED  SECTION  OF  LOCt  CONVEYOR  AT   HINCKLEY   DAM   FOR   NEW   YORK   BARCE  CANAL 


long,  fi.\ed  conveyor.  Tliis  last  consists  of  a  lar:e  car- 
rying trough  and  a  small  return  trough  with  a  walk  be- 
tween, all  supported  by  a  pole  trestle  on  concrete  piers. 
The  fi.xed  conveyor  is  nearly  1,800  ft.  long  and  is  divided 
into  two  parts.  Each  part  is  fitted  up  with  an  endless 
chain  to  which  are  attached  suitable  flights  to  carry  the 
wood.  It  is  driven  through  a  douhle  set  of  gears  by  a 
.')0-hp.  motor  in  the  slasher  house. 

The  capacity  of  the  whole  plant  is  from  2.")(),00()  fo 
;U)0,000  ft.  of  lumber — taken  from  the  water,  sawed  uj) 
and  delivered  to  the  mills  in  a  12-hr.  day.  The  force 
required  to  operate  it,  hesides  the  machinist  and  steam 
engineer,  is  only  eight  laborers — two  at  the  water's  edge, 
iwo  in  the  slasher  house,  one  on  the  cable  conveyor,  two 
at  the  end  of  the  conveyor  and  one  at  the  levers. 

The  ])lant  was  constructed  by  the  Hinckley  Filler  Co., 
and  the  engineer  in  charge  of  the  construction  was 
C.  (!.  Clincli. 


Euro])e  and  America  and  Japan  are  training  thousands 
i>r  Chinese  engineers  and  experts.  The  United  States 
alone  is  educating  today  1,100  Chinese  students  in  engi- 
neering, nn'ning,  agriculture  and  other  scientific  and 
fechnical  branclies.  What  is  mosi;  needed  in  China  is 
i-apital.     AVlicre   monev   is   adequately   provided,    trained 

•From  an  address  bv  Dr.  U.  K.  Wellington  Koo.  Chinese 
Minister  to  the  United  .States,  before  the  Chamber  .of  Com- 
morce  of  the  United  States. 


and  more  than  a  mile  of  iunncls,  was  Iniilt  entirely  by 
Chinese  engineers  educated  in  the  United  States. 

The  successful  completion  of  this  line  was  all  tlie  more 
significant,  because  there  were  not  a  few  foreign  engineers 
who  had  thought  this  piece  of  engineering  was  an  impos- 
sible feat.  In  spite  of  all  these  difficulties  the  cost  of 
construction  was  under  $50,000  per  mile,  a  rate  much 
lower  than  that  on  the  roads  built  by  foreign  engineers 
in  the  less  difficult  regions  of  the  country. 

It  now  brings  a  net  revenue  approximately  of  .$4,000 
gold  per  mile  annually  to  the  Chinese  (Jovernment,  and 
this  surplus  is  being  used  to  build  extensions,  !)0  mi. 
having  just  been  completed. 

The  Chinese  street  railway  of  Shanghai  was  built  and 
is  operated  by  Chinese.  The  biggest  ironworks  in  China 
are  managed  by  Chinese  engineers  eilucatcd  in  Europe. 
If  further  evidence  is  required,  one  can  point  to  the  big 
cities  in  the  Straits  Settlements,  where  many  of  the  big 
business  enterprises,  such  as  mining  and  steamship  com- 
panies, sugar  ])lantations  and  banks,  have  been  built  up 
by  Chinese  energy  with  astonishing  success. 
"  Of  the  total  mileage  of  railways  (6,200)  now  in  opera- 
tion in  China,  about  80%  was  financed  by  foreign  liank- 
ers  and  built  with  the  direct  cooperation  of  the  Chinese 
engineers.  With  the  exception  of  a  few  short  local  lines, 
they  are  all  making  money.  The  Peking-^Iukden  Ry., 
a  line  of  605  mi.,  brings  approximately  a  net  profit  of 
$fi,5(;5  gold  per  mile  per  year  to  the  Government,  while 
the  Peking-Nankow  Ry.,  8.3fi  mi.  long,  yields  a  net  rev- 
enue of  $14,500  per  mile  per  annum. 
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SyXOI'SiS — Wdlir-irijrk.t  (lisliirl  coiniiosnl  of  a 
pari  of  the  Cili/  of  Los  Aiit/cirs  ariiiilrcs  /irimlr, 
walrr-irorks,  ronijiri.siiii/  iirnrli/  ^00  mi.  nf  imiiiis, 
for  ■'f'>7!>.(lS0  as  ni/ainst  oii'iirr's  orii/iiKil  jiricr  of 
$l,Jt07 .I'll .  Some  of  Ihc  /irojirrh/  iinhnli'il  in 
the  latler  fiijurr  was  oiniltcd  from  llir  jiiinliusc. 
aiiil  no  aUoiraiire  was  made  for  scriiti'  itiininlitnis. 
meters,  imviiuj.  ijo'duj  value  and  </(iod  irill.  The 
iieijofialions  for  the  ilistrici  in'rr  coiidtiilcd  In/  llic 
Board  of  I'uhlir  Service  of  Los  Aiii/rlrs.  irliidi  irill 
supjdji  water  froin  the  Los  Aiujehs  aijiifilinl. 

On.liUi.  IS.  l!ll(i,  ii  \vah'i--\\<irks  ilistrici  ci'calcil  within 
till'  Citv  (if  Los  Aii<;(.'li's.  vet  wluilly  distinct  I'l'din  the 
niuiiicii>alit_v  as  a  Ijoiulcd  district,  voted  hnnd;;  Inr  $1,020,- 
000.  The  jiroceeds  fnuu  the  sale  of  the  hdiids  are  to  hr. 
de\(itt'(l  to  ihe  purchase,  i  ,|iro\ cuient  and  extensictn  ol' 
the  [irivate  water-works  systems  i:ow  serxin;;'  tlie  terri- 
tory. 

Tlie  water-works  dislriot  voting  the  bonds  includes  the 
territory  of  Hollywood  and  its  environs,  comprising  not 
only  one  of  the  most  exehisive  residence  districts  of  Tjos 
Angeles,  but  also  well-built  business  streets  and  an  area 
of  modest  homes  of  wage  earners  and  clerks.  The  area 
is  about  11.5  sq.nii.,  and  the  population  is  about  (iO.OOO. 
Until  July,  1915,  the  disti'ict  was  served  by  three  i)ri- 
vate  systems,  all  pumping  from  wells:  The  Hall-Breth- 
erton  and  the  Colegrove,  each  with  about  200  service 
connections,  and  the  Union  Hollywood,  with  nearly  200 
mi.  of  mains,  five  pumping  plants  and  over  10,000  serv- 
ices. The  pipe  lines  of  the  first  company  were  taken 
over  in  toto  by  the  city  on  a  deferred-])aYment  plan.  City 
water  was  turned  into  the  mains:  and  this  service  will, 
if  desired,  pay  for  itself  out  of  its  own  rates  in  a  short 
time,  as  the  rates  are  twice  those  charged  on  the  city 
system.  Negotiations  with  the  owners  of  the  Colegrove 
system  have  not  been  undertaken,  and  it  is  possible  that 
the  lines  of  the  company  will  be  paralled. 

The  pipe  lines  of  the  Union  Hollywood,  which  is  tlie 
only  system  of  consequence,  are  at  present  operated  under 
lease  from  the  owners,  with  option  to  juirchase  at  a  price 
of  $57i),080.  The  original  price  demanded  by  the  owners 
was  $1,407,151. 

POWEKS    OF    BOAKU    OF    PUKLIC    8eI!VICE 

For  a  proper  appreciation  of  what  follows,  it  is  nec- 
essary to  explain  that  the  Board  of  Public  Service  Com- 
missioners, which  carried  on  the  negotiations  for  the 
city,  comprises  five  menil)ers,  appointed  by  the  mayor, 
and  confirmed  by  a  majority  vote  of  a  council  of  nine 
members.  This  board  has  the  expenditure  of  its  own 
revenues  and  the  management  and  operation  of  the  Los 
Angeles  aqueduct — both  water  and  power — -the  city  dis- 
tribution system   and  the  sales  of  power  and   water. 

This  board  for  some  years  refused  to  compete  with 
the  Union  Hollywood  Co.  in  its  territory,  which  was 
annexed  to  Los  Angeles  in  1910.  This  position  was 
taken  for  the  reason  that  the  municipal  supply  obtained 


from  Ihe  Los  Aii^'^eies  l{i\er  was  not  deemed  ade(|uate  to 
serv(!  additional  territory.  Tiie  LHiion  Hollywood  Co., 
pumping  from  wilN,  charged  a  minimum  of  $1.10  per 
month  lor  SOO  cn.fl.  jind  II '/^c.  for  f  very  100  ft.  addi- 
tional,  as  (i|i|iosc(|  |o  llic  municipal  rate  of  7c.  per  100 
cu.l'l.,  wilh  a  1  "ic.  minimum.  .\ltlioii',di  the  company's 
rate  was  allacked  in  the  court.-,  it  was  successfully  up- 
held as  etpiitable.  The  water-supply  was  good,  but  not 
wholly  aile(|uate;  and  for  these  summers  it  was  Jieces- 
sary  for  I  lie  company  to  purcha.se  from  tiie  city  aw  much 
water  as  the  city  wa.-  able  to  spare.  This  was  as  far 
hack  a>  11)11.  in  IIMI,  four  montiis  before  the  pipe 
line  liiimWiig  the  atpieduct  water  into  the  city  was  com- 
plcted,  the  commission  ser\(,'d  notice  on  Mr.  Heyler, 
iiuinager  and  largest  owner  of  the  company,  that  with  a 
c()])ious  water-su])ply  now  on  hand,  the  city  fully  intended 
to  supply  his  district. 

Mr.  Heyler  called  on  William  Mulholland,  chief  engi- 
neer of  the  municipal  works,  to  suggest  that  a  board  of 
three  apjjrai.sal  engineers  be  ajipointcd  under  the  usual 
rules  of  such  choice.  Mr.  Heyler  was  told  that  the  city 
would  agree  to  this,  but  that  the  more  practical  and 
certainly  the  cheaper  method  would  be  for  himself  and 
his  superintendent  to  jirepare  an  itemized  statement  of 
his  price.  The  city,  with  its  own  engineers,  was  to  do 
likewise,  the  understanding  being  that  the  city  should 
take  over  all  such  pipe  lines  and  properties  a.s  were  actu- 
ally required  to  distribute  the  gravity  supply. 

Cost  Estimates  by  the  City  and  the  Company 
On  Apr.  1,  1914,  Mr.  Heyler  filed  his  report.  On 
May  5  the  city  began  its  appraisal  of  the  system,  the 
Hollywood  officials  by  invitation  accom])anying  the  field 
engineering  party.  This  investigation  extended  over  45 
days,  and  on  account  of  its  low  cost  the  itemized  figures 
are  here  apjiended : 


Field   Expense: 

Labor    

Motor  truck    

Superintendent    

Resurfacing   streets 


$783 
180 
192 
450 


$1,605 


Office: 

Two  engineers,  30  days. 
One  engineer,  S  days... 
One   engineer,    5    days.  .  . 

Superintendent    

Maps,    etc 


$200 
30 
16 
60 
30 


$336 

Total   field   and    office   expense $1,941 

Supervision    and    overhead,    2 1/2  ','< ** 

Total    cost    $1,989 

Comparative  figures  of  the  two  appraisals  are  as  fol- 
lows : 

H.dlywood  Co.  City 

Valuation  Valuation 

Main  pipe  lines  (l,090,b76  ft.  of  2-  to 

24-in.)      $713,017.35  $447,57S.00» 

Services                        88,941.73  86,904.00 

Meters    78,732.95  76,366.00 

Land    (with  water  and   water  rights 

not  appraised)    216.320.00  

Reservoirs    40,929.35  

Pumping  plants  and   wells 159,880.73  

General    equipment    14,374.63  

Miscellaneous   property    6,458.87  

Rights-of-way     10,000.00  

Liability  insurance  during  construc- 
tion      18.495.44  

Goodwill  and  going  value 60,000.00  


Total    $1,407,151.05 


*645  South  Olive  St.,  Los  Angeles,  Calif. 


♦Including  cost  of  paving,  estimated  at  $103,983  (which  was 
not  allowed),  pipe-line  appraisal  amounted  to  $551,561. 
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The  city's  offer  was  $470,000.  This  was  based  on  a 
payment  of  $447,578  for  the  i)ipe  lines;  office  records, 
operating  equipment  and  supplies  made  uj)  the  remaining 
$28,422.  The  owners  of  the  projjorty,  wliile  frankly 
accepting  the  city's  appraisal  of  their  property  as  fair, 
refused  the  offer  on  tiie  ground  that  tlu'  Public  Service 
Board  was  proposing  to  buy  only  a  part  of  the  property 
and  was  confiscating  the  remainder  that  it  proi)oscd  to 
include  with  the  pipe  lines. 

The  Public  Service  Connuissioii  (lefcnded  its  position 
on  the  following  basis:  The  company  liad  successfully 
demonstrated  to  the  court  that,  because  of  punipage,  its 
water  tax  was  an  equitable  one.  The  city  was  ])repare(l 
to  sell  water  at  nearly  half  the  company  rate  and  still 
make  a  profit.  Los  Angeles  now  had  an  abundance  of 
water  from  the  aqueduct,  and  tlie  citizens  of  the  Holly- 
wood district  were  entitled  to  the  enjoyment  of  muni- 
cipal service.  The  only  question,  tlien,  was  whether  an 
entirely  new  system  should  be  built  or  the  company's  pipe 
lines  purchased,  improved  and  extended.  Adoption  of 
the  first  plan,  from  estimates  already  prepared,  would 
cost  $1,500,000;  but  a  rate  war  would  follow,  many  miles 
of  improved  streets  would  be  torn  up,  and  there  would 
result  a  large  economic  waste  that  the  water  consumer 
would  in  the  end  have  to  pay. 

The  board  reco'  ni/;ed  that  the  company  had  been  a 
])ioneer  and  bad  helped  to  i)uild  up  the  district.  On  this 
account  the  board  was  willing  to  take  over  and  pay  for, 
in  adequate  amount,  any  works  that  would  prove  of  use, 
despite  the  fact  that  purchase  meant  heavy  expenditures 
and  replacements,  because  poor  service  endured  from  the 
company  would  not  be  brooked  from  the  city. 

Bo.ARD  Puts  Lijiit  ox  What  It  Will  Pay  For 

The  board  at  this  time  (Aug.  14,  1914)  refused  the 
purchase  of  any  lands,  reservoirs,  rights-of-way  or  pump- 
ing equipment  as  not  needful  for  its  purposes.  The 
company  had  procured  extensions  almost  exclusively  by 
requiring  tract  owners  into  whose  property  mains  were 
extended  to  ])ay  the  cost  thereof  and  give  a  bill  of  sale. 
These  extensions  the  company  had  successfully  capital- 
ized before  the  courts  as  a  part  of  its  investment.  (A 
recent  California  law  makes  this  no  longer  possible.) 
This  judgment  the  Public  Service  Board  did  not  attempt 
to  go  behind  in  its  offer  of  $470,000.  It  did,  however, 
decline  to  pay  the  anu)unt  of  $103,f)S;?  for  street  paving, 
because  it  was  found  almost  without  exception  that  the 
company  had  laid  its  mains  before  any  extensive  paving 
was  undertaken  in  the  district.  Whether  it  would  cost 
the  city  $103,983  for  paving  if  a  new  system  were  built, 
the  board  maintained,  did  not  enter  into  the  question 
before  the  company  and  the  city. 

The  board  also  refused  to  ])ay  for  any  services  or  any 
meters.  This  refusal  was  on  the  ground  that  every 
consumer  had  been  required  to  pay  outright  for  the  serv- 
ice and  for  the  meter.  Whether  or  not  ho  could  show  a 
receipt  was  immaterial.  The  charges  of  the  com])any 
were  of  record  for  these  items.  The  com])any  showed 
where  it  was  required  to  nuiiutain  services  and  meters 
in  perpetuity.  The  board,  however,  from  a  record  of 
its  own  costs  on  these  items,  showed  that  the  high  prices 
cliarged  by  the  comi)any  for  meter  and  service  installa- 
tion, if  the  company  had  so  handled  its  funds,  would 
pay  the  cost  and  leave  a  sur])lus,  the  interest  on  which 
would  take  care  of  ail    re])aiis   and    renewals    in    perpe- 


tuity. Under  these  circumstances  the  board,  acting  as 
the  trustees  of  the  water  consumers  of  the  district,  re- 
fused to  make  them  pay  for  things  which  they  had  already 
once  ])urchased.  I^iability  insurance  was  disallowed  with- 
out iliscussiou. 

Xo  Allowance  koi!  Going  Value 

The  item  of  $(iO,000  for  good  will  and  going  value 
also  was  disallowed.  From  the  protests  of  consumers  it 
was  evident  that  good  will  was  a  negligible  item  of  ap- 
praisal, as  not  being  in  existence.  Going  value  was  con- 
sidered. It  was  felt  that  going  value  represented  the 
desiraliility  of  the  security  in  which  the  investment  was 
made.  The  inclusion  of  this  item  in  the  appraisal  was 
fair,  jirovided  the  company  enjoyed  the  assuiance  of 
continued  operation  under  normal  conditions.  The  board 
firmly  intended,  however,  to  build  a  new  system  if  an 
agreement  with  the  company  could  not  be  entered  into. 
The  company  could  not  hope  to  compete  for  long  with 
the  city's  gravity  system;  and  the  going  value,  if  any 
existed  under  the  conditions,  was  entirely  dependent  upon 
whether  the  city  would  agree  to  take  over  such  parts  of 
the  system  as  it  could  find  use  for.  To  pay  any  part 
of  the  $00,000  was  to  pay  for  something  which  the  city 
itself  was  absolutely  creating,  and  the  item  was  there- 
fore cut  out  of  the  appraisal. 

The  company  felt  safe  in  declining  the  pn;p()sal,  for  the 
board  had  no  money  at  its  disposal  to  make  the  purchase 
and  to  commence  the  immediate  building  of  a  new  sys- 
tem. The  company,  therefore,  after  refusing  to  nego- 
tiate further,  began  a  broadside  newspaper-advertising 
campaign  to  force  the  board  to  place  the  whole  matter 
of  settlement  before  the  State  Board  of  Railroad  Com- 
missioners on  the  basis  of  the  board's  own  engineering 
valuation  of  the  property,  hoping  thereby  to  secure  pav- 
ment  at  least  for  meters  and  services  and  probably,  also, 
severance  damage.  Delegations  of  business  men,  acting 
in  good  faith,  but  anxious  for  a  settlement,  by  representa- 
tives and  petition  urged  the  board  to  this  end. 

Not  Moved  hy  State  Railhoai)  CoirMissiox 

No  commission  f)f  the  state  liears  a  higher  respect  for 
its  probity  and  efficiency  than  the  Railroad  Commission, 
but  the  Public  Service  Board  refused  to  be  moved  by  all 
the  pressure  that  was  imposed.  The  board  members  dis- 
claimed any  hostility  whatsoever  against  the  company  or 
its  officials.  They  maintained  that  they  bad  been  ap- 
pointed to  manage  the  water  pro]ierties  and  service  of 
the  city ;  they  proposed,  so  long  as  they  were  in  office, 
to  mana"e  that  business  in  the  same  manner  tiiat  they 
would  conduct  it  as  a  private  corporation  with  themselves 
as  stockholders  and  directors.  They  had  offered  for  the 
property  what  they  considered  it  actually  worth  to  the 
city,  ami  they  declined  to  be  moved  by  manufactured 
public  opinion. 

In  January,  19 1."),  at  the  session  of  the  state  legislature 
the  city  procured  the  passage  of  the  so-called  Benedict 
Act,  a  measure  Mhich  jjrovides  for  the  formation  of  an 
improvement  district  within  a  municipality.  The  pro- 
cedure and  methods  of  forming  the  district  are  the  same 
as  for  the  formation  of  an  irrigation  district  in  unincor- 
porated territory.  The  board  refu.sed  to  make  any  further 
water  sales  to  the  company,  and  on  July  5,  after  several 
strenuous  days,  officials  of  the  corporation  capitulated. 
The  ])ipe-line  system,  outside  as  well  as  inside  the  city, 
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II  waterworks  vnnl,  niisccilnncoiis  r(|iii|)iii('iit.  a  year's 
iin|)ro\t'iiu'iits  ami  a  (|uaiility  ol'  newly  |nircliaseil  easl- 
iniii  |ii|ii'  linmglit  tlie  iniirliasc  price  up  (o  a  i^iainl   hital 

of  $:)::»,()S(). 

\\  itli  no  money  to  ])ay  for  llie  udik-  ami  |)rmliiii;  lln' 
lime  at  which  a  hond  I'iection  miild  he  hchi,  Ihc  huaiil 
al  (Uice  took  a  lease  and  IS  nioiillis'  (i|iti(]ii  |u  piiirha>c, 
paying'  ^'^rj.OOO  out  ol'  the  walei-  rc\ciiiics  as  an  iiiilial 
payment  and  $20,000  per  nmiiih  In  apply  on  Ihe  prin- 
cipal and  deferred  interest.  The  rales  of  Ihe  edmpany 
were  then  eoiitinued  in  clVeot,  and  tiie  inveslmeni  almnl 
carries   itself   from   sales  of  water. 

In  .\u_uust,  as  soon  as  the  Benedict   Act  hecai pci-a- 

ti\e.  the  liciard,  in  cociperation  with  impriAemenl  a>sncia- 
tmns  (if  llie  Inraliiy,  ])rociire(l  the  fini-alien  of  Ihe  di-triel 
and  carried  to  a  sueccssful  issue  the  votiii;^'  of  a  •$1,020,000 
hond  issue  by  a  vote  of  4,299  to  408,  or  at  the  ratio  of 
10  to  1. 

As  soon  as  tiie  honds  can  he  issued  and  sold,  Ihe  rates 
will  he  reduced  to  those  effective  on  the  old  city  system. 
Of  the  amount  voted,  $510,000  will  be  applied  to  that  part 
of  the  ITnioii  Hollywood  system  within  the  district,  the 
remainder  will  be  expeiuled  in  enlarging  and  extending 
laterals  and  the  construction  of  three  largo  trunk  lines, 
two  of  which  will  act  as  feeders  to  provide  an  adequate 
flow  from  the  aqueduct  system.  On  that  part  of  the 
system  not  included  within  the  district  the  old  comy)any 
rates  will  be  nuiintained  until  the  lines  pay  for  themselves, 
requiring,  it  is  estimated,  about  three  years. 

By  C.   E.  Dkayek* 

One  thing  that  stands  out  clearly  in  a  study  of  the 
world's  progress  in  recent  years  is  the  tendency  to  bring 
together  scattered  and  highly  specialized  activities  into 
organizations  where  effort  is  coordinated  to  the  end  that 
the  product  of  the  whole  shall  be  of  greater  and  improved 
quality  with  a  benefit  accruing  to  both  producers  and 
consumers.  Whether  the  product  is  of  the  hand  or  of 
the  brain,  this  statement  holds  true. 

That  engineers  are  somewliat  behind  other  groups  of  men 
in  the  general  movement  toward  cooperation  is  probably 
due  to  the  youth  of  the  profession.  The  period  of  selfish 
specialization,  from  which  we  are  emerging,  is  one  of 
normal  development  preceding  the  days  of  greater  fruition 
when  we  begin  to  study  the  wider  interests  of  ourselves 
and  of  mankind  about  us.  At  first  the  individual  engineer 
worked  in  isolation,  mentally  if  not  physically.  Then 
came  the  desire  to  mingle  with  his  fellows,  and  the 
engineering  society  was  born.  Today  there  is  a  current, 
obvious  to  all,  setting  in  the  direction  of  an  organization 
in  which  the  collective  efforts  of  engineers  will  be 
administered  for  the  good  of  the  profession  and  the  public. 
Let  us  recite  a  few  developments,  some  quite  recent, 
illustrating  this  organized  effort. 

In  the  Northwest  there  is  in  process  of  formation  tlie 
Minnesota  Joint  Engineering  Board,  whose  avowed  aim 
is  to  secure  effective  cooperation  among  engineers  for  the 
good  of  the  profession,  to  correlate  the  work  of  engineer- 
ing organizations  for  unity  of  action,  to  improve  standards 
of  practice  and  to  bring  about  a  clearer  recognition  of 
the   engineer   as   a    civic   asset.      The   chainnan   of   the 


•Secretary,    Committee    on    Engineering    Cooperation,    1801 
East  93d  St.,  Cleveland,  Ohio. 


organization  (I'].  T,  Street)  is  chairman  of  the  MinncMita 
iSranch  of  the  American  Insfilnle  of  lOleclrical  Kngineers, 
;ind  Ihe  secretary  {(Jeo.  W.  Wathjens)  is  last  past-presideni 
I'f  the  (:i\il  i'higineers  Society  of  St.  I'aul.  One  of  the 
presi'iil  aelivilies  of  tlie  Minnesota  eiiginecrK  is  an  elfort 
to  li:i\e  ;iii  engineer  ajijioinlcd  to  the  J5oard  of  Kegcnl^ 
lif  the  Siiite  (IniverHity. 

W  hile  the  writer  is  not  informed  as  to  the  full  sco|h' 
ol  the  Minnesota  board,  it  appears  to  be  an  excelleni 
:irraiiijenient  for  correlating  the  interests  of  the  local,  slati' 
:iiid  national  engineering  societies  within  the  borders  of 
the  stale.  The  logical  correlation  of  the  efforts  of  stat'' 
organizatiiiiis  remains  to  he  worked  out,  j)erha])S  by  tin* 
iKilioiial  soeieties,  when  the  one  with  the  spii'it  of  progress 
nndertal^es   the   leadership. 

Kngineers  in  other  states  are  making  organized  effort 
to  secure  the  a|)pointment  of  engineers  on  public-service 
commissions.  Kngineers  of  Spokane,  Wash.,  wrote  to  the 
governor  of  Idaho,  asking  him  to  consider  the  selection 
of  an  Idaho  engineer  to  (ill  a  vacancy  on  the  State  Public 
Service  Commi.ssioii.  Pennsylvania  engineering  societies 
requested  the  governor,  on  more  than  one  occasion,  to 
apjwint  an  engineer  on  the  Public  Service  Connni.ssioii, 
If  the  first  efforts  of  this  sort  are  not  successful,  it 
remains  for  the  engineer  through  long  and  hard  work 
to  teach  the  public;  by  word  and  deed  that  the  engineer 
is  an  honest  and  efficient  ])ublic  servant,  capable  of  taking 
administrative  control.  The  ear  of  the  politician  is  ever 
turned  to  the  voice  of  numbers. 

Beginning  in  1909,  the  Engineers  Society  of  Penns^'l- 
\ania  has  held  at  Harrisburg  five  state  conferences  and 
exhibits  to  promote  engineering  cooperation,  industrial 
and  public  welfare,  safety  and  industrial  efficiency.  These 
conferences  have  been  excellent  means  of  educating  the 
public  and  have  been  so  satisfactory  to  all  concerned 
that  state  departments  have  sought  to  take  them  over, 
presumably  because  tliey  were  successful  undertakings. 
This  same  society  was  instrumental  in  promoting  the  act 
authorizing  the  appointment  of  an  engineering  commis- 
sion to  take  evidence  and  report  with  recommendations 
in  reference  to  a  licensing  law.  The  report  of  the  com- 
mittee, made  to  the  governor,  has  just  been  made  public. 
(See  Engineering  News,  Mar.  9,  1916,  p.  484.) 

Licensing  by  states,  or  other  suitable  regulation  of 
engineering  practice,  is  demanded  in  many  quarters  by 
engineers  as  well  as  by  the  public.  This  subject  requires 
broad  and  unselfish  consideration.  It  is  well  for  us  to 
lake  cognizance  of  what  the  doctors,  lawyers  and  architects 
have  done,  and  it  is  pertinent  to  say  that  each  class  must 
v\'0rk  out  its  own  salvation  according  to  the  elements  of 
the  problem  of  which  it  alone  is  best  able  to  judge.  Two 
reasons  come  to  mind  why  action  should  be  prompt.  On 
the  one  hand,  due  to  the  organized  activities  of  architects, 
laws  have  been  passed  in  some  states  which  make  the 
engineer  an  employee  of  the  architect.  Control  is  com- 
pletely in  the  hands  of  architects,  because  the  state  board 
of  examiners  is  composed  of  architects.  Had  the  engineers 
of  Illinois,  for  instance,  been  organized  to  combat  this 
pernicious  legislation  before  it  became  law,  they  would 
have  spared  themselves  humiliation  and  labor.  On  the 
other  hand,  there  is  a  movement  among  engineers  in  at 
least  two  places  to  standardize  wages.  These  conditions 
were  theories  a  few  years  ago;  today  they  are  facts. 
Perhaps  a  recommendation  by  the  national  societies  for 
standard  practice  ir.  licensing  would  find  favor. 
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Within  comparatively  recent  yeai's  there  have  sprun" 
up  in  our  larger  cities  local  engineering  societies  whicli 
have  met  a  real  demand,  as  is  evidenced  by  their  rapid 
•Towth  and  continued  success.  They  furnish  tliat  com- 
panionship which  must  be  found  at  home  and  which  the 
national  societies  cannot  give,  even  by  the  formation  of 
local  sections  of  their  own  members.  In  any  community 
there  should  be  a  local  society  containing  all  the  engineers 
residing  there.  The  fancied  opposition  of  interest  of  local 
and  national  societies  is  based  on  a  lack  of  comprehensive 
understanding  and  is  absurd.  Local  sections  there  should 
be,  within  the  local  society.  Strong  national  and  strong 
local  societies  should  be  mutually  helpful. 

We  must  not  lose  sight  of  the  fact  that  individual  prog- 
ress and  growth  are  promoted  by  close  acquaintance  and 
that  it  is  broadening  to  a  man  to  attend  meetings,  hear 
papers  and  take  part  in  discussions  outside  of  his  restricted 
s})ecialty.  Tt  is  increasing  the  worth  of  the  individual 
until  he  is  capable  of  leadership  that  will  put  thxi 
engineering  profession  to  the  front. 

Particularly  in  the  smaller  political  divisions,  like 
counties  or  cities,  there  is  need  of  concerted  action. 
The  appearance  before  the  local  public  of  a  united  group 
of  technical  men  capable  of  giving  intelligent  opinion 
on  public  questions  would  enable  engineers  to  exert 
influence  for  good  on  local  government.  This  work  can- 
not be  effectively  done,  if  at  all,  from  the  headquarters 
of  a  national  society ;  but  there  should  be  a  national 
organization  to  promote  efficient  management  of  the  local 
society  and  to  furnish  stimulation  and  continuity  of 
action. 

Definite  progress  in  cooperation  has  been  made  between 
engineers  themselves  and  between  engineers  and  the  public 
in  Buffalo,  St.  Paul,  Philadelphia,  St.  Louis,  Cleveland, 
Detroit,  Pittsburgh,  Nashville,  Chicago  and  other  places. 
The  Civil  Engineers  Society  of  St.  Paul  secured  the 
appointment  of  an  engineer  on  the  St.  Paul  charter  com- 
mission, to  whom  has  been  assigned  the  chairmanship  of 
the  committee  to  draft  provisions  in  the  charter  covering 
engineering  activities  of  the  city.  He  is  also  a  member 
of  the  committee  on  civil-service  rules.  A  committee  of 
the  Buffalo  Engineering  Society  advises  with  the  newly 
elected  city  commissioners.  In  Philadelphia  a  Develop- 
ment Committe  has  been  named  to  formulate  and  solve 
problems  arising  from  the  recent  acquisition  of  a  large 
number  of  members.  The  experiences  of  this  and  other 
societies  should  be  made  available  in  concise  form  for  the 
guidance  of  sister  organizations  throughout  the  country. 
Local  societies  of  Pittsl)urgh,  Detroit,  Buffalo  and  Cleve- 
land have  visited  each  other  during  the  past  three  years, 
promoting  an  acquaintance  which  is  of  value  to  all.  The 
Cleveland  society  plans  to  publish  later  in  the  year  a 
booklet,  not  so  much  for  the  information  of  the  engineer 
as  to  explain  to  the  intcdligent  layman  what  the  work 
(if  the  engineer  is.  Other  societies  will  be  asked  to 
t oiiperate  in  the  publication  and  marketing  of  this  ex])eri- 
iiiental  magazine. 

COM.MITTEK  ON   ENGINEERING  CoOPEIlATION 

About  a  year  ago,  almost  simultaneously,  two  organiza- 
tions were  formed  having  a  similar  purpose,  but  differing 
in  their  methods  of  bringing  it  about.  The  American 
Association  of  Engineers  was  organ iz(>d  to  raise  the  stand- 
ard of  ethics  of  the  engineering  profession  and  to  promote 
the  economic  and  social  welfare  of  engineers.     Emphasis 


is  laid  on  the  commercial  phases  of  engineering.  The 
Connnittee  on  Engineering  Cooperation  is  composed  of 
volunteer  members  who  seek  to  bring  about  cooperation 
through  existing  organizations  :*  When  a  society  is  found 
capable  and  willing  to  carry  on  the  work  of  thi.s  committe<', 
its  self-imposed  duties  will  be  lightly  transferred  and 
the  existence  of  the  committee  will  have  been  justified. 

An  invitation  has  been  issued  by  this  committee  to  all 
engineering  organizations  to  send  delegates  to  a  conference 
on  engineering  coo])eration,  to  be  held  Apr.  LS  and  11 
in  the  rooms  of  the  Western  Society  of  Engineers, 
^lonadnock  Block,  Chicago,  The  following  items  among 
others  may  be  considered  : 

1.  Cooperation  among-  engineoring  organizations.  Is  it  de- 
sirable?    In  what  way  is  it  practicable? 

2.  Benefits  of  cooperation  in  securing  greater  efficiency  In 
the  larger  matters  of  concern  to  the  individual  engineer,  to 
the  profession  and  to  the  public. 

3.  Methods  of  cooperation  now  in  practice  in  various  lo- 
calities; results  attained  in  Philadpli)hia,  .St.  Louis,  St.  Paul 
and  other  places. 

4.  Various  kinds  of  engineering  societies  and  committees 
and   the  relative   efficiency   of  their  operations. 

5.  Relation  of  the  specialized  or  exclusive  national  engi- 
neering societies  to  their  local  sections  or  branches  and  to  the 
more   inclusive   local    engineering   society   or   club. 

6.  Result  of  cooperation  in  securing  wider  diffusion  of 
knowledge  on  engineering  subjects,  as  illustrated  at  Cleveland 
and  elsewhere. 

7.  The  engineering  profession  as  a  whole  in  its  present 
condition  as  regaids  public  estei-m. 

8.  Reasons  for  decline  in  attendance  at  engineering  col- 
leges. Is  it  indicative  of  heathful  conditions  or  of  proper 
methods   of  education? 

9.  Employment;  methods  and  results  as  practiced  by  va- 
rious engineering  societies;  an   exchange   of  ide.as. 

10.  Legislative  activity,  pr6per  limits  to  be  set,  dangers  to 
be  avoided  and  needs  of  more  systematic  and  better-directed 
efforts. 

It  is  desired  that  a  representative  body  of  engineers 
attend  this  meeting  and  be  prepared  to  take  part  in  the 
discussion.  If  it  is  impossible  to  send  delegates,  it  is 
hoped  that  as  many  as  possible  will  give  the  matter  of 
jirocedure  and  organization  careful  thought  and  give  the 
committee  the  benefit  through  written  discussion. 

:*; 

I.eakngp  from  Water-Works  Pipe  .lointM  is  being  investi- 
gated by  a  committee  of  the  New  England  Water-Works 
Association,  of  which  F.  A.  Barbour,  Tremont  Ruilding,  Boston, 
Mass.,  is  chairman.  In  a  circular  letter  addressed  by  the 
committee  to  possible  suppliers  of  information  it  is  stated 
that  much  water  and  consequently  much  money  are  wasted 
through  leakage  from  street  mains.  The  committee  then 
proceeds  to  ask  these  questions:  "What  is  the  best  shape 
of  joint?  The  best  material?  Are  we  using  sufficient  care 
and  the  best  methods  in  making  joints?  What  should  be 
the  specified  or  attempted  tightness  in  new  work?  Does 
leakage  through  the  joints  now  generally  employed — even  if 
originally  small — increase  after  the  pipe  has  been  laid  some 
time,  and  if  so,  can  a  joint  to  prevent  this  be  developed?" 
To  answer  these  very  pertinent  questions  the  committee  has 
prepared  an  inquiry  blank  that  it  has  sent  to  the  members 
of  the  association.  Information  will  also  gladly  be  received 
from  any  water-works  man,  whether  a  member  of  the  asso- 
ciation named  or  not.  To  that  end,  blanks  will  be  supplied  on 
receipt  of  requests  addressed  simply  to  Secretary,  New  Eng- 
land Water-Works  Association,  Tremont  Temple,  Boston,  Mass. 


'The  membership  of  the  committee  is:  F.  H.  Newell,  chair- 
mai..  University  of  Illinois,  I'rbana,  111.;  C.  E.  Drayer,  sec- 
retary Cleveland,  Ohio  (secretary,  Cleveland  Engineering  So- 
ciety)- Willard  Heahan,  Cleveland,  Ohio  (past-president, 
Cleveland  Engineering  Society);  H.  H.  Esselstyn.  Detroit. 
Mich  (past-president,  Detroit  Engineeiing  Society);  Farley 
Gannett,  Harrisburg,  Penn.  (past-president.  lOngineer.s  So- 
ciety of  Pennsylvania);  Charles  R.  Gow,  West  Roxbury,  Mass. 
(civil  engineer  and  contractor);  (Jeorge  H.  Herrold,  St.  Paul, 
Minn,  (president.  Civil  Engineers  Society  of  St.  Paul);  A.  J. 
Himes,  Cleveland.  Ohio  (past-president.  Cleveland  Engineer- 
ing Society);  John  C.  Hoyt.  Washington.  D.  C.  (president, 
Washington  Engineering  Society);  A.  Stucki,  Pittsburgh, 
Penn  (past-president.  Engineers  Society  of  Western  Pennsyl- 
vania)- D.  Robert  Yarnall,  Philadelphia.  Penn.  (vice-presi- 
dent, Engineers  Club  of  Philadelphia);  John  Younger,  Buf- 
falo   N.   Y.    (president,   Engineers  Society  of  Buffalo). 
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k'^)  WUl'SJS — Ihldils  iif  lai/oiil  mill  (iiiislni<  liuii 
of  deep  pier  fouliiiys  luidcr  Linrulii  Memorial  on 
irliat  iras  Ihv  old  I'oloiiiar  fhils  <il  Witsli'miiloii . 
IK  ('.  I'liii/iir  (ind  diljinill  i  jilnnhr-jiiir  inirh. 
Operations  are  under  dIreelioN  of  Ojjice  of  I'ltldie 
Jiitildiniis  and  (inniinls.  irilli  Col.  \V .  IT.  llnrls. 
Ciiri's  (//'  HiK/im  IIS.  I  .  S.  A.,  in  elinri/e. 

Tlif  LLmolii  Mi'iuoriiil  at  Wiisliiiif;toii  is  .situated  at 
one  eiul  of  .what  niifiht  be  called  the  main  axis,  or  liasc 
line,  of  the. grand  de\elo))nient  ruiniin<;-  west  froni  the 
Capitol  and  whieh  is  lixed  hv  the  Capitol  Imildiiii:,  the 
Washington  Monument  and  the  Lincoln  iMeniorial.  Theii- 
centers  are  on  a  straiglir  liue  running  practical]}'  thi-dugh 
the  center  of  the  present  West  Potomac  Park.  When 
L'Enfant's  plan  was  developed,  the  section  of  the  present 
park  west  of  the  Wasliington  Monument  was  an  expanse 
of  tidal  mud  flats.  Within  the  past  30  years  this  marshy 
area  has  been  filled  in  Ijy  material  dredged  from  the  Poto- 
mac River.  During  the  discussions  preceding  the  ap- 
propriation of  the  necessary  funds  for  the  memorial  and 
the  approval  of  the  design,  great  stress  was  laid  upon  the 
lack  of  a  practicable  foundation,  especially  a  foundation 
suitable  for  the'  massive  monumental  structure  which  was 
deemed  necessary  to  fit  in  with  the  general  proposed  plan 
of  the  capital  city  and  to  represent  by  its  dignity, 
grandeur  and  loftiness  of  purpose  the  character  of  Lin- 
coln. 

The  problem  was  to  provide  a  stable  foundation  for  a 
structure  204  ft.  long  by  134  ft.  wide,  with  a  total  weight 


\.\ii:s  .\.   ()"(!()NN()iit 

tnenicirial  hall  is  divided  into  three  sections  by  two  rows 
in   height.     'IMie  central  and 

the  main  feature,  a  stalni'  of 
the  side  sections  are  to  con- 
(ii'ttysl)urg  speech  and  of  hit 
Tlie   l)ase  of  tlw   building  jg 

ade  le\cl  and  will  be  reached 
buildin^i  is  of  white;  marble, 


of  interior  ecilumns  .")()  II 
main  .sectidu   is  to  eonlain 

liineoln    of    hernie    size,    'AWi 

tain  Mieiiiorial  laMets  of  hi 
second  ininiL;iMal  ;nlili'e>s. 
•15  ft.  alio\e  the  original  g 
bv  ini'ans  of  terraces.      'I'll 


obtained  Irom  the  (Jolorado-'N'ule  (piarries  at  .Marble,  Colo, 
Dktmi.s  oi'  Two   i*.\i;i's  of   KorxDATHJN's 

The  foundations  aie.  I'or  eon\eniene{',  divided  into  two 
paiis-the  upper  foundations,  including  the  ])art  above 
the  (H'iginal  grade  level  (HI.  K!)  ;  and  the  subfoundationg, 
extending   from  the  original  grade  level  down   tr)   rock. 

The  upper  foundations  consist  of  100  rectangular  ( on- 
crete  piers,  which  vary  in  size  from  3x0  ft.  to  7  ft.  1  in. 
by  fl  ft.  ami  are  1.5  ft.  high.  The  3x0-ft.  piers  are 
reinforced,  and  the  40  piers  supporting  the  superstruc- 
ture columns  are  hollow,  with  walls  2  ft.  thick.  Con- 
necting the  exterior  piers  are  reinforced-concrete  walls  1 
ft.  thick.  The  piers  support  the  beams,  arches  and  the 
main  floor.  The  concrete  was  a  1:2:4  gravel  mixture, 
with  the  exception  of  the  solid  nonreinforced  piers,  which 
were  of  a  1:3:6  mixture. 

The  subfoundation,  which  is  described  in  more  detail 
later,  con,sists  of  reinforced-concrete  piers  supporting  the 
upper  foundation  piers  and  extending  down  to,  and  2 
ft.  into,  bedrock. 

The  ground  is  as  .shown  in  Fig.  1.  The  upper  16  ft. 
is  a  loamy  sand,  which  showed  no  settlement  under  a 
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VERTICAL  AND   HORIZONTAL   SECTIONS   THROUGH  LINCOLN  MEMORIAL,   SHOWING   DETAILS 

OF  FOUNDATIONS 


at  the  original  grade  level  of  approximately  50.000  tons 
distributed  among  100  piers. 

To  understand  more  clearly  the  foundation  problem,  a 
brief  description  of  the  structure  will  be  given.  It  con- 
sists of  a  memorial  hall,  84  ft.  wide  and  156  ft.  long, 
surrounded  by  a  colonnade  of  36  massive  columns  rep  re- 


test  load  of  4  tons  per  sq.ft.  Below  this  layer,  extending 
down  to  rock,  is  what  was  generally  considered  to  be  mud. 
Actually,  except  for  the  top  2  ft.,  which  had  been  turned 
to  mud  by  the  ordinary  vegetable  growth  in  a  tidal  flat, 
the  material  is  a  kind  of  blue  clay,  which  showed  no 
settlement  with  a  load  of  1  ton  per  sq.ft.     The  bedrock, 


senting  the  36  states  at  the  time  of  Lincoln's  death.  The     which  is  a  gneiss,  is,  as  shown,  an  average  of  49  ft.  below 
height  of  the  building  itself  is  about  83  ft.,  and  the     the  original  ground  level.     The  bedrock  is  covered  by  a 

2-ft.  layer  of  disintegrated  rock. 


♦From   "Professional  Memoirs.   Corps  of  Engineers,  United  -  n  i  i  j  4.1, 

States  Army  and  Engineer  Department  at  Large,"  March-Apr.  Twenty  Wet  test  boringS  were  made;  these  showeu  tlie 

clay  layer  to  be  comparatively  soft  and  of  doubtful  value 
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as  a  suitable  foundation.  Moreover,  foundations  on  a 
similar  material  in  this  locality  had  not  proved  altogether 
satisfactory.  Kock  of  a  more  stable  character  was  within 
reach,  and  there  was  but  small  disirosition  on  the  part 
of  those  responsible  for  the  construction  of  the  building, 
or  on  Ihe  ]iart  of  Congress,  to  do  any  experimenting  with 
a  $2,000,000  monumental  structure.     Spread  foundations 


to  horizontal  thrust  was  required;  hence  it  was  decided 
that  the  foundation  piers  should  be  considered  as  columns 
and  should  be  of  sufficient  cross-section,  or  be  properly 
reinforced,  to  resist  horizontal  pressure. 

On  the  foregoing  basis,  piles  could  not  l)c  considered. 
The  original  plans  showed  large  rectangular  plain  con- 
crete piers  extending  into  the  rock.    In  the  bids,  however, 
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Cylinders  forming  the  subfoundations  are  shown  in  the  process  of  sinking?,  and  piers  forming  the  intermediate  foun- 
dations between  the  subfoundations  and  the  building  proper  are  also  illustrated.  The  connecting  grillagf  is  sliown  in  the 
background  of  the  view;  the  reinforcement  of  the  cylinders  is  shown  in  the  middle  foreground;  the  method  of  sinking  by 
placing  weights  on  the  cylinders,  assisted  by  water  jet  on  the  outside,  is  shown  at  the  right  and  left  sides,  and  the  concrete 
piers   of   the   intermediate   foundations   are    shown    in    the    distance 


might  prove  satisfactory,  but  rock  foundations  certainly 
would  and  were  adopted. 

As  a  result  of  the  investigation  the  following  conditions 
for  a  suitable  foundation  were  decided  upon : 

1.  That  the  foundation  should  consist  of  piers  extend- 
ing to  and  bearing  on  the  underlying  rock. 

2.  As  the  safe  resisting  pressure  of  the  rotten  rock 
was  an  unknown  quantity  and  was  undoubtedly  less  than 
that  of  good  concrete  and  since  the  safe  rock  pressure 
should  be  at  least  equal  to  that  of  the  concrete  in  the 
piers,  the  second  requirement  was  that  the  foundation 
piers  should  extend  through  the  rotten  rock  and  bear  on 
the  firm  rock. 

3.  Since,  due  to  the  uncertain  nature  of  the  wet-clay 
layer,  it  was  expected  that  the  fill  of  al)out  1,000,000  yd. 
around  the  building  might  result  in  horizontal  pressures, 
as  a  provision  for  resistance  against  sliding,  it  was  re- 
quired that  the  foundation  piers  sliould  extend  into  the 
firm  rock  at  least  2  ft. 

4.  As  the  unsupported  length  of  the  foundation  piers 
varies  from  42  to  53  ft.,  provision  against  bending  due 


alternate  plans  were  proposed  at  a  considerably  reduced 
cost.  In  these  plans  steel  cylinders  were  to  be  sunk  to 
rock,  the  interiors  excavated  and  filled  with  reinforced 
concrete.  One  plan  provided  for  grouping  2-ft.  cylin- 
drical piers  under  the  main  piers  and  another  for  using 
large  cylindrical  piers,  averaging  4  ft.  in  diameter,  except- 
ing for  the  largest  main  piers,  where  two  for  each  pier 
were  to  be  used. 

The  latter  plan  was  submitted  by  M.  F.  Comer  &  Co., 
of  Toledo,  Oliio,  with  the  lower  "bid  of  $215,000  and 
was  accepted.  The  highest  bid  for  the  rectangular  piers 
was  $442,000  and  the  lowest  $278,000.  The  accepted 
subfoundation  plan  in  detail  is  as  follows: 

Tt  consists  of  122  reinforced-concrete  circular  piers, 
wliich  extend  2  ft.  into  the  solid  rock  at  the  bottom  and 
which  are  tied  together  with  a  crossbracing  at  their  tops 
at  the  original  ground  level.  Tlie  diameter  of  these  piers 
varies  from  3  ft.  C  in.  to  4  ft.  2  in.,  and  they  are  rein- 
forced with  twelve  IVi-in.  square  twisted  steel  rods,  with 
the  exception  of  the  piers  3  ft.  6  in.  in  diameter,  which 
are  reinforced  with  twelve  1-in.  rods.     The  forms  for 
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till'  siiliroiimlatidii  |iii'is  were  sli'cl  cvIiiidcrK,  Vij  '"•  thick 
I'or  tin-  lower  "v'O  ft.  and  %  in.  tiiick  I'cr  tin'  rcmiiimlcr. 
Till'  cyliiidi'i's  wore  sunk  to  I'lxk.  tiic  I'liith  iiml  mck  wi'ic 
I'Xiavalod,  tlu'  rcinroivinj,'  stcid  was  j)laird,  and  llir  (  yl- 
indors  wi'iv  Uicn  lillcd  witli  concrete.  Tlic  erossliracin;,' 
at  the  original  ground  level  is  concrete  I  ft.  thick,  rein- 
forced with  •);'i-'"-  s(|uare  twisted  steel  rods  placed  1'.'  iii. 
on  centers,  top  and  i)ottoni.  'Phis  crossljnicing  at  llie  Inp 
of  the  siil)foun(lation  piers,  together  with  tiie  "i-ft.  pene- 
tration of  each  pier  into  the  nuk,  at  Ihe  bottnni,  niaki"-  a 
unit  ol'  the  suhfoundation^. 

I 'Pile  investigations  made  into  the  stability  of  tl:e  rmni- 
datioiis  included  investigation  of  the  safety  of  the  eyiiinh  r 


Cr/i)  6 'Square, 
£'''Sheafhingf 


CyJincfer 

Timbers 


Top  Guide 
fastened  fo 
Top  Timbers  of 
Box  and  used 
urrf-il  Cy/inder 
is  Doivn 


Bottom  buide 
Frame  only  fo 
set  Cy/inder  by, 
o'ffer  which 
removed 


'— * 


FIO     ">..     DETAILS   OF   CRIB   IN   WHICH   CYLINDERS 
WERE  SUNK 

l)iers  against  crushing  due  to  the  total  load,  which  showed 
tiiat  the  total  stress  was  ahout  500  lb.  per  sq.in.  on  a 
concrete  that  should  be  good  for  over  2,000  lb.  per  sq.in., 
an  investigation  of  the  lateral  resistance  of  the  piers  act- 
ing as  unsupported  columns.  The  thrusts  for  which  the 
piers  were  figured  in  lateral  resistance  were  those  due  to 
the  hydraulic  pressure  of  the  tidal  range  in  the  near-by 
river,  which  was  considered  to  be  transmitted  through 
the  earth-fill,  and  the  weight  of  the  fill  exerting  side 
thrust  on  the  underlying  ground  and  through  that  to 
the  piers.  It  was  found  that  the  piers,  acting  as  rein- 
forced-conerete  columns  in  bending,  together  with  the 
resistance  of  the  steel  casing,  were  sufficient  to  withstand 
the  side  pressure,  especially  as  the  thrust  was  assumed 
to  be  transmitted  from  one  ])ier  to  anotlier  through  cross- 
bracing. — Editor.] 

Construction  of  the  Subfoundations 

From  the  deductions  from  the  information  obtained 
from  the  borings  it  was  fully  expected  that  it  would  be 
necessary  to  use  air  in  working  below  the  water  level. 
The  wet  clay,  however,  was  decidedly  water-tight,  and  the 
only  trouble  was  from  water  that  came  through  the  porous 
top  sand  layer.  The  equipment  included  a  complete  air- 
compressor  plant  with  two  60-hp.  locomotive-type  boilers, 
an  air  compressor  and  an  air  lock.  For  setting  the  cyl- 
inders and  handling  the  material  there  were  two  10-ton 


still'-leg  skid  derricks.  The  original  plan  was  to  excavate 
from  the  inside  of  the  cylinders  with  a  '^-ft.  orange-peel 
bucket.  The  material  was  tno  still  to  make  this  plan 
succe.-sful,  and  tiie  e.\ca\ation  had  Id  be  nuide  with  sliort- 
handled  shovels,  the  material  being  lifted  out  in  large 
buckets,  for  the  handling  of  which  two  small  derricks 
uiTc   later  added   to   the  ecpiipmenl. 

The  general  plan  was  first  to  make  the  initial  excavii- 
tinn,  then  to  set  the  cylinder  and  to  sink  tiiem  with  the 
large  derricks  ami  to  follow  np  with  tlu'  small  derrick! 
fur  Ihe  e\ca\atiiiii   from   the  interior  of  the  cylinders. 

Till'  method  used  in  siid\ing  a  cylinder  was  (irst  to  sink 
an  S\S-ft.  box  or  eril)  (Fig.  .'5)  through  the  sand  until 
the  lower  edge  was  resting  in  tin;  clay.  The  crib  was 
pla<('il  in  position  and  sunk  with  an  orange-))eel  bucket. 
Next,  a  hole  was  dug  into  the  clay  about  \%  ft.  deep, 
(hiides  were  placed  on  the  top  and  bottom  timbers  of 
the  box  and  the  first  section  of  the  cylinder,  27  ft.  long, 
was  ])laccd.  The  weight  of  the  cylinder  section  was  suf- 
ficient to  sink  it  into  the  clay  and  firmly  fix  it  in  position. 
It  was  tlicn  loaded,  usually  with  five  ly^-iwx  concrete 
blocks,  which  sank  it  until  its  top  was  level  with  the  top 
of  tlic  box.  Tlie  interior  was  then  excavated  by  hand  to 
2  or  '■\  ft.  below  the  cutting  edge,  when  the  second  sec- 
tion, i;}  ft.  long,  was  placed  in  ])i)sition  and  bolted.  To 
sink  this  section  required  20  tons  of  weight  and  jetting 
with  a  2-in.  jet  around  the  outside  of  the  cylinder.  The 
inside  was  again  excavated  below  the  cutting  edge  and 
the  third  section  added  to  the  cylinder.  This  .settlement 
generally  required  a  load  of  about  30  tons  and  in  some 
cases  jetting  for  the  full  length  of  the  cylinder  around 
the  outside.  After  the  removal  of  the  disintegrated  rock, 
about  2  ft.  thick,  the  final  settlement  of  the  cylinder  to 
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solid  rock  again  required  a  load  of  about  .30  tons  and 
considerable  jetting. 

The  jetting  was  the  principal  cause  of  the  irouble  with 
the  water.  It  opened  up  a  passage  for  water  to  seep 
down  from  the  top  along  the  exterior  surface  of  the  cyl- 
inder, and  considerable  quantities  had  to  lie  removed 
before  the  final  placing  of  the  concrete.  The  next  step 
was  the  excavation  of  the  rock  to  a  depth  of  2  ft.,  which 
was  done  by  blasting.  The  reinforcement  was  then  placed 
in  position. 

The  reinforcement  was  assembled  on  the  ground  and 
consisted  of  twelve  \y^-  or  1-in.  steel  bars  averaging  52 
ft.  long,  spaced  and  tied  to  a  -i^-u\.  spiral-rod  hoop  rein- 
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forcing  and  placed  l)y  tlio  dcM-rick.  The  liooj)  reinToicr- 
ment,  with  the  fastenings,  was  not  sulHeiently  rigid  to 
prevent  the  assembled  reinforcement  from  collapsing,  and 
a  method  was  developed  in  which  the  rods  were  bolted  to 
three  steel  rings  with  a  IxG-jn.  section,  one  at  each  end 
and  one  in  the  center.  These  rings  were  left  on  the 
assembled  units  until  the  reinforcement  was  finally  placed 
and  wedged  in  the  cylinders. 

The  concrete,  a  1:2:1  gravel  mixture,  was  placed  in 
the  cylinders  with  a  bottom-dump  bucket  holding  i/^  cu.yd., 
which  was  lowered  by  a  small  derrick  and  tri])ped  after 
the  previous  batch  had  been  tam])cd  witii  the  loaded 
bucket. 

The  water  was  removed  by  bailing  with  buckets  hold- 
ing about  12  cu.ft.  This  method  was  found  to  be  more 
rapid  and  economical  than  the  steam  sijjhon,  which  was 
used  only  to  handle  the  water  at  moderate  depths.  The 
water  was  the  cause  of  a  great  deal  of  trouble,  and  it  is 
probable  that  it  could  have  been  much  more  easily  han- 
dled with  some  one  of  the  various  kinds  of  portable  water 
pumps. 

Though  the  use. of  the  skid  derrick  (see  Fig.  2)  is 
usual  on  work  of  this  character,  its  selection  in  place  of 
the  derricks  on  wheels  in  this  case  was  occasionally  criti- 
cized. The  principal  factor  in  the  handling  of  the  job 
was  the  careful  selection  of  capable  foremen.  The  ease 
with  which  they  could  shift  the  heavy  derricks,  compared 
with  the  difficulties  of  some  of  the  inexperienced  fore- 
men, was  very  instructive ;  and  considering  the  trouble 
to  be  expected  in  taking  care  of  the  tracks  and  broken 
wheels,  there  is  little  doubt  as  to  the  correctness  of  the 
contractor's  judgment  in  preferring  the  skid  derricks. 

The  costs  in  the  subfoundations  varied  considerably, 
due  to  the  varying  weath(>r  and  other  conditions,  but  a 
few  average  costs  are  given.  The  average  cost  of  sinking 
and  excavating  a  cylinder  ready  for  reinforcement  was  as 
follows : 


Overhead    

Plant    equipment    

Supervision   and   labor.... 
Average  cost  of  cylinder. 


$37.50 

99.50 

207.50 

188.00 

Total    $532.50 

Assembling  and  ])lacing  steel  reinforcement  averaged 
$13.45  per  cylinder. 

The  total  cost  of  the  concrete  in  place  per  cubic  yard, 

xcepting  the  concrete  materials  but  including  overhead, 

I     l)lant  and  equipment  supervision  and   labor,  was  $1.78 

I     per  cubic  yard.     The  concrete  materials  cost  $3.35  per 

cubic  yard.     Common  labor  was  20c.  per  hour. 

Construction  of  the  Upper  Foundations 

The  construction  of  the  upper  foundations  was  similar 

I     to  massive  concrete  work  of  the  same  character.     The 

only  unusual  point  was  due  to  the  fact  that  it  was  spe- 

ified  that  certain  piers  l)c  jjourcd  to  a  height  of  37  ft. 

at  one  time. 

The  forms  developed  were  adjustable  to  the  various 
I  sizes  of  the  piers  and  withstood  the  pressure  with  very 
j  little  deflection.  A  corner  section  is  as  shown  in  Fig. 
1.  The  waling  pieces  were  spaced  2  ft.  6  in.  on  centers 
M'rtically,  and  the  corner  posts  were  made  up  in  one 
12-ft.,  two  10-ft.  and  one  5-ft.  sections  for  convenience 
in  handling  and  adjustment  to  the  various  heights.  When 
tlie  forms  were  removed,  the  top  5-ft.  .section  was  left 
111  place  to  carry  the  beam  and  the  floor  forms. 


Some  of  the  .'')-f1.  (l-iii.  piers  were  poured  in  an  bom 
and  a  half;  and  the  only  bulging  was  in  places  where  it 
could  be  traced  to  the  fact  that,  after  the  tie  wires  had 
been  twisted  up,  they  had  been  partially  untwisted  before 
the  pouring  of  the  concrete,  to  get  the  specified  distance 
between  the  form  walls.  Once  the  untwisting  of  the  wire-: 
was  started,  the  pressure  due  to  the  concrete  was  siifli- 
cient  to  cause  a  considerably  increased  untwisting. 

Some  of  the  average  costs  are  as  follows:  The  total 
cost  of  building  and  stripping  the  forms  for  the  piers  and 
retaining  walls  was  $0.11  per  square  foot;  and  for  the 
beam,  arches  and  floors,  $0.22  per  square  foot. 

The  foundation  is  now  complete  and  the  superstructure 
being  erected. 


Two  iiiijjortant  and  costly  ])rojccts  for  street  widening 
at  Chicago  are  now  going  through  the  preliminary  stages. 
They  are  for  the  widening  of  Michigan  Ave.  and  of  12th 
St.,  and  both  are  parts  of  improvements  included  in  the 
"Chicago  Plan,"  as  reviewed  in  Engineerinrj  Neivs,  Mar. 
11,  191'5.  Both  projects  include  expensive  bridges  of 
interesting  designs.  The  work  is  in  charge  of  the  Board 
of  Local  Improvements,  of  which  C.  D.  Hill  is  chief  en- 
gineer.    John  Ericson  is  city  engineer. 

The  widening  and  improvement  of  ^Michigan  Ave.  is 
to  extend  north  from  Randolph  St.  to  the  Chicago  River, 
in  connection  with  a  new  bridge  over  the  river  and  a 
new  street  to  connect  this  with  the  boulevard  system  north 
of  the  river.  The  main  part  of  Michigan  Ave.  is  a  flnc 
broad  boulevard,  but  for  the  three  l}locks  north  from 
Randolph  St.  it  is  a  66-ft.  thoroughfare  forming  a  "bottle- 
neck" that  carries  the  very  heavy  traffic  between  tli ' 
boulevard  and  the  Rush  St.  bridge.  The  i\Iichigan  Ave. 
bridge  will  be  a  double-deck  bascule  structure  with  in- 
clined viaduct  approaches.  The  upper  deck  will  be  i\,v 
automobiles  and  pleasure  traffic,  and  the  lower  deck  (with- 
out sidewalks)  will  be  for  the  heavy  team  traffic  of  the 
river-front  streets. 

The  court  proceedings  for  this  improvement  have  l)ccn 
commenced.  It  will  take  probably  the  remainder  of  the 
year  to  secure  a  confirmation  by  the  lower  court  and 
final  approval  by  the  Supreme  Court  of  Illinois.  Thus 
it  is  not  likely  that  bids  for  any  of  the  work  can  be  re- 
ceived before  1917. 

The  12th  St.  project  provides  for  widening,  improving 
and  converting  the  street  into  a  boulevard,  all  the  way 
from  Halsted  St.  east  to  the  lake  front  (at  Grant  Park), 
a  distance  of  over  2  mi.  The  present  width  is  about  Gfi  ft. 
This  change  will  involve  a  long  viaduct  over  the  rail- 
ways, and  the  Chicago  River  will  be  crossed  by  a  244-ft. 
drawbridge  of  the  balanced-lever  or  direct-lift  type.  At 
present  this  street  ends  at  ^lichigan  Ave.,  beyond  which 
it  is  blocked  by  railway  property.  The  present  railway 
station  and  terminal  are  to  be  abandoned,  however,  and 
rebuilt  south  of  the  extension  of  the  12th  St.  boulevard 
leading  to  the  lake  front. 

The  proceedings  in  the  lower  court  arc  nearly  con- 
cluded. It  is  considered  mo.st  probable,  however,  that 
an  appeal  will  be  taken  to  the  Supreme  Court,  which 
will  prevent  any  work  being  started  before  October,  191(5. 
This  relates  only  to  tiie  work  as  far  as  Michigan  Ave., 
the  extension  being  a  separate  project. 
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Haznidllinf^  Pipes  and  Coimd^iAits 
iia  Sewer  Trei&cfiaiim^ 

Till'  liiiiHlliiij;'  of  WMtcr  iiiiiins  1111(1  the  \;iri(iiis  utililv 
|>i]H's  and  I'tiiuliiits  (MiciniMlcrnl  in  llic  cNriniitiiin  uf  sewn- 
tivnchos  is  |)ri)\iiK'tl  lor  miv  (Icliiiitcly  in  the  new  scuci- 
.■!|HHi(ii'alions  i.>;siu'il  hv  tlic  Hoiinl  of  Local  Iiiiprovi'iiu'iils, 
Cliiniiio.  Tliose  a])|ily  only  to  sowers  built  by  special 
assos.snient.  C".  D.  Hill  is  Cliiel'  Enfrineer  of  the  Board  i 
George  ('.  D.  Leiitli  is  Assistant  Ciiiel'  Kiifiiiioer  of 
Sewers.     The  jirovisions,  somewhat  condensed,  ai'e: 

The  alteration  of  any  utility  or  water  main  in  the 
space  to  he  oecu])ied  by  sewers  will  be  dmic  witbmit  ex- 
pense to  the  contractor. 

Where  excavating  machines  of  the  steam-shovel  type 
are  used  for  sewers  .S  ft.  in  diameter  or  larger,  any  utility 
crossing  the  trench  and  any  water  main  less  than  HI  in. 
in  diameter  will  be  ii'inoNcd  and  replaced  without  expense 
to  the  inntr;ictiir :  lii-iii.  and  larger  mains  are  to  be  left 
in  place  and  supported  at  his  expense. 

Where  excavating  machines  of  the  endless-belt  type  are 
used,  all  water  mains  will  be  maintained  at  the  exjiense 
of  the  contractor.  \\'lieie  such  machines  are  used  for 
sewers  less  thaii  21  in.  in  diameter,  lie  will  also  maintain 
all  utilities;  but  for  sewers  of  24  in.  in  diameter  and 
larger  the  utilities  will  be  removed  and  I'eplaced  without 
expense  to  him. 

Where  sewer  trenches  are  excavated  in  rock,  each  util- 
ity company  will  take  care  of  its  structures  and  the 
Bureau  of  Engineering  will  take  care  of  water  mains, 
provided  that  five  days'  notice  is  given  before  blasting 
is  done  and  that  special  care  is  taken  by  the  contractor. 

Where  the  distance  between  centers  of  a  new  sewer  and 
a  parallel  utility  is  not  greater  than  the  internal  diameter 
of  the  sewer  plus  4  ft.  (or  the  external  diameter  plus  4 
ft.  for  water  mains),  the  utility  (or  main)  will  be  main- 
tained or  removed  without  expense  to  the  contractor. 
Where  a  water  main  is  at  a  greater  distance,  the  con- 
tractor will  be  liable  for  damage  done  to  it.  If  the 
parallel  utility  is  outside  the  lines  of  the  trench  and  is 
left  in  place,  the  contractor,  if  directed,  must  leave  sheet- 
ing or  bracing  in  place,  for  which  he  will  be  paid. 

Where  excavating  machinery  is  not  used  (except  in 
rock),  all  utilities  crossing  the  trench  will  be  left  in 
place  and  maintained  at  the  expense  of  the  contractor. 

Where  utilities  or  water  mains  cross  a  sewer  trench 
and  it  is  inadvisable  to  remove  them,  the  contractor  will 
be  paid  the  additional  cost  of  excavation  under  and 
around  them  by  hand,  in  accordance  with  the  following 
rule:  In  estimating  the  cubic  feet  of  excavation  the 
length  of  the  section  will  be  taken  as  equal  to  the  length 
of  the  sewer  trench  occupied  by  the  utilities  plus  li/o 
times  the  depth  of  the  trench  (no  deduction  being  made 
for  space  between  adjacent  utilities)  ;  the  width  of  trench 
will  be  the  internal  diameter  of  the  sewer  plus  3  ft.;  the 
depth  will  be  the  distance  from  the  surface  of  the  ground 
to  6  in.  below  the  inside  of  the  bottom  of  the  sewer  The 
contractor  will  be  paid  a  uniform  rate  varying  with  the 


extreme  depth  of  the  evcavatioii    from  2c.  jier  cu.ft.   for 
a  depth  of  c  ft.  to  ic  per  cu.ft.  for  a  depth  oi'  2  1  ft. 

This  rule  ap|ilies  in  the  case  of  excavating  machines 
of  the  endless-belt  typ",  which  are  used  for  the  construc- 
tion of  sewers  2  1  in.  in  diameter  or  larger.  Where 
sewers  .'!  ft.  and  largei-  in  internal  diameter  are  con- 
structed by  meaiK  of  cxcaNatiug  machines  of  tlie  steam- 
shovel  type,  $.-)  pc  r  lineal  foot  of  trench  is  added. 

Where  sewers  ai'e  const  lui  ted  in  paved  streets  ami  it 
is  necessary  to  remove,  altei-  or  repair  any  utililv  or 
water  main  without  expense  to  the  contractor,  the  replace- 
ment of  the  pavement  disturbed  on  account  of  such 
.■ilterations  ()ut>ide  of  the  limits  of  the  sewer  trench  will 
lie  done  witiiout  expense  to  him.  For  this  purpose  the 
width  of  the  trench  will  be  determined  by  adding  to  the 
internal  diameter  of  the  sewer  an  amount  depending  ujion 
the  thickness  of  the  walls  of  the  sewer.  This  amount 
will  be  ;3  ft.  for  sewers  3  in.  thick  or  le.ss,  4  ft.  for  thick- 
ness up  to  6  in.,  5  ft.  up  to  10  in.,  6  ft.  uji  to  l(i  in.  and 
7  ft.  for  all  sewers  exceeding  If!  in.  in  thickness. 

\Vhere  excavating  machinery  is  used,  all  service  lines 
from  utilities  to  buildings  will  be  removed  without  e.x- 
])ense  to  the  contractor  (if  48-hr.  notice  is  given).  All 
utility  aerial  equipment  interfering  with  the  operation 
of  such  machinery  will  also  be  removed;  but  if  it  inter- 
feres only  with  backfilling  machinery,  it  will  not  be  re- 
moved  (except  at  his  expense). 

In  regard  to  water  service  pipes,  the  contractor  must 
ascertain  for  himself  their  ejistence  and  location.  Where 
they  are  removed,  cut  or  damaged  in  the  construction  of 
the  sewer,  the  contractor  must  at  his  expense  at  once 
cause  them  to  be  replaced  or  repaired.  In  no  case  is  iie 
to  receive  extra  compensation  (in  any  form)  for  the 
removal,  maintenance,  lengthening,  repairing  or  replacing 
or  extra  labor  involved  on  account  of  water-service  pipes 
encountered.  He  must  not  shut  off  the  water-service  pipe 
from  any  consumer  for  a  period  exceeding  6  hr. 

AVhenever  street-railway  tracks  in  the  street  in  which 
the  sewer  is  to  be  constructed  are  moved,  the  contractor 
must  provide  proper  planking  and  approaches  for  the 
passage  of  traffic  across  the  street  ahead  of  the  excavation. 
At  cross-streets  he  must  (when  directed  by  the  engineer) 
]irovide  bridges  or  other  means  of  crossing. 


Cutting   ThrouB''    Hou.se    Services    in    Street   Trendiing — In 

machine  trenching  for  sewer  work  in  Houston,  Tex.,  the  inevi- 
table destruction  of  house  services  that  cross  the  Une  of  the 
trench  is  made  the  sole  responsibility  of  the  contractor  under 
a  clause  in  the  city's  specifications  covering  such  work.  The 
city  engineer  must  issue  a  written  order  before  the  contractor 
is  permitted  to  injure  any  sewer,  water  or  other  pipe.  This 
regulation  is  disregarded  in  practice,  and  the  contractor  goes 
ahead  after  simply  notifying  the  property  owners.  In  replac- 
ing these  pipes  a  reinforced  construction  is  used  in  order  to 
avoid  damage  from  settlement.  The  pipe  put  in  to  replace  the 
damaged  section  is  surrounded  by  an  open  wooden  box  of  a 
width  twice  the  outside  diameter  of  the  pipe  and  of  a  depth 
three  times  that  diameter.  The  box  extends  2  to  G  ft.  back 
from  the  side  of  the  trench  and  is  filled  with  concrete  after 
reinforcing  bars  are  placed  in  the  bottom.  Thus  a  reinforced- 
concrete  beam  is  formed  around  the  pipe.  The  cost  of  this 
work  is  included  in  the  cost  bid  per  lineal  foot  of  sewer. 
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The  small  numlior  of  electric  dredges  in  use  in  this 
country  lias  recently  been  increased  l)y  an  interesting 
craft  purchased  by  Wyandotte  County,  Kansas  (Kaw 
River  Drainage  Board,  Kansas  City),  for  cleaning  up 
the  Kaw  l{ivor  between  levees  for  a  section  of  9  mi.  fi'om 
the  river  mouth.  This  is  an  important  industrial  distiict. 
and  maintenance  of  a  clear  channel  decreases  Hood 
troubles.  Si)ecial  interest  attaches  to  this  dredge,  shown 
in  the  accom])anying  illustration,  as  one  of  the  few  I'c- 
ceiving  their  power  from  shore  by  cable. 

The  dredge  cost  $()2,000  and  was  designed  and  built 
by  the  Morris  Machine  Works,  Raldwinsville,  N.  Y.  The 
hull  (90x32  ft.  by  .")  ft.  3  in.)  is  of  wood,  with  steel 
trusses;  there  are  two  21-in.  wooden  spuds.  A  lii-iii. 
centrifugal  pump  is  driven  by  a  '^.■)0-hp.  variable-speed 
induction  motor,  operated  by  a  drum  controller.  'I'lic 
suction  pipe  is  jilaced  on  a  3()-ft.  structural-steel  ladder 
and  has  a  steel  agitator,  or  cutter  head,  driven  by  a  50- 
hp.  motor.  The  drum  hoist  has  a  25-hp.  motor.  There 
is  also  a  i-in.  Jiorizontally  split  general-service  puni])  fur- 
nishing 400  gal.  per  niin.  against  l-iO-ft.  lioad.  .\  (!-in. 
two-stage  pump  is  driven  by  a  75-hp.  motor  to  supi)ly  a 
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hydraulic  giant  on  the  bow  of  tlic  dredge.  A  214-in. 
pump  driven  by  a  2-hp.  motor  furnishes  cooling  water  for 
the  electrical  equipment.  Electric  current  is  delivered 
along  the  bank  liy  a  G,GO()-volt  line ;  it  is  stepped  down 
to  2,300  volts  and  led  to  the  dredge  by  a  submarine 
cable. 


A  block  system  of  street  nund^ers  for  the  entire  City  of 
IJtica,  N.  Y.,  was  completed  on  Feb.  3,  1916,  when  the 
city  coimcil  adopted  the  renumbering  plans  of  the  city 
engineer,  Joseph  Kemper,  for  the  section  of  the  city  west 
of  Genesee  St.  The  city  engineer's  plans  for  the  eastern 
section  were  adopted  Feb.  4,  1914,  after  17  years'  agi- 
tation. 

Many  difficulties  were  encountered,  owing  to  the  irreg- 
ular arrangement  of  streets,  as  shown  in  the  accompanying 
>kctch,  and  a  few  ar])itrary  steps  were  required  in  the 
heart  of  the  city.  So-called  "rectifying  ordinates"  were 
estal)lished,  beyond  which  the  noimal  conditions  pre- 
vailed (these  are  indicated  by  R  in  the  sketch).  Some 
little  dissatisfaction  was  found  with  the  radical  change 
at  first,  but  the  benefits  of  the  plan  quickly  won  recog- 


NEW  STREET  NUMBER  PLAN,  UTICA 


nition.  It  was  immediately  adopted  by  the  electric,  gas, 
water  and  express  utilities  and  by  the  post  office,  and 
taken  up  with  favor  by  most  of  the  people. 

The  new  numbers  were  furnished  property  owners  free 
and  were  attached  by  the  city  renumbering  forces.  Nick- 
eled brass  figures  costing  31/^  to  4c.  each  were  used.  A 
number  of  people  were  disinclined  to  permit  their  dwell- 
ings to  be  renumbered  (and  they  could  not  be  compelled), 
until  advised  that  all  the  utility  services  would  use  the 
new  system  and  that  it  M-as  to  the  advantage  of  house- 
holders to  do  the  same. 

The  old  city  directory  showed  for  every  street  all  the 
numbers  and  residents  thereon  between  intersecting 
streets.  Sets  of  these  lists  were  pasted  on  cards  and  the 
new  numbers  added  also.  This  has  proved  of  immense 
service  in  referring  from  new  to  old  numbers  for  given 
premises. 

W. 


About  4  mi.  of  the  force  main  from  the  pumping  sta- 
tion of  the  Dallas,  Tex.,  sewage  disposal  works  to  the 
Imhoff  tanks  is  to  be  of  concrete  pipe  4  in.  thick  and 
3()  in.  in  diameter.  This  pipe  line  has  been  guaranteed 
by  tlie  makers,  the  Lock  Joint  Pipe  Co.,  New  Y''ork  City. 
to  have  a  leakage  of  less  than  22,000  gal.  in  24  hr.  under 
a  pressure  of  30  lb.  per  sq.in.  The  pipe  is  cast  in  8-ft. 
lengths  and  has  patented  lock  joints  according  to  the 
Meriwether  system. 

The  manufacturing  plant  for  tiiis  pi])c  is  laid  out  in 
a  level  field  some  di.stancc  from  the  Trinity  River,  about 
halfway  between  the  two  ends  of  the  main.  Througli 
the  middle  of  the  yard  is  a  traveling  crane,  or  T-frame, 
mounted  on  a  6-ft.  gage  car  and  track.  Square  con- 
crete bases  for  the  steel  pipe-forms  to  rest  on  are  planted 
in  the  ground  on  each  side  of  the  track,  about  6  ft.  apart. 

At  one  end  of  the  yard  are  two  "Little  Wonder''  con- 
crete mixers  (gasoline-engine  driven)  of  l/g-cu.yd.  ca- 
pacity each,  one  on  each  side  of  the  crane  track.     Fig.  2 
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FIGS.   1  TO  4.    PLANT  FOR  MAKING  LOCK-JOINT  CONCRETE  PIPE  FOR  SEWER  FORCE  MAIN,  DALLAS,  TEX. 

Fig.  1 — Traveling  crane  and  bucket.     Fig.  2 — Concrete  mixer  and  grout-mixing  box.     Fig.  3 — Mailing  hoop  reinforcing  units 

Fig.   4 — Special  bottom-dumping  bucket 


shows  one  of  these  mixers  and  its  position  with  respect 
to  the  crane.  In  the  left  foreground  of  Fig.  2  is  the 
mixing  box  for  the  1 :  1  grout  used  in  the  bells  of  the 
pipe. 

At  the  other  end  of  the  yard  the  reinforcement  is 
fabricated.  The  straight  bars,  cut  to  proper  length,  are 
run  through  rolls  and  bent  a])proximately  to  the  correct 
radius.  They  are  then  passed  to  tables  laid  out  with 
templets,  where  the  bending  to  accurate  dimensions  and 
tlie  wiring  of  the  ends  of  the  hoops  together  are  done. 
The  hoops  are  then  passed  along  to  the  reel-like  struc- 
ture shown  in  Fig.  3,  where  they  are  formed  into  pipe 
units.  They  are  correctly  spaced  by  dropping  into  four 
accurately  notched  longitiidinal  bars. 

All  Woi!K  Contkolled  by  Templets 

In  making  up  the  reinforcement  and  in  all  the  otlier 
pipe-making  operations,  everything  is  done  to  templet. 
The  superintendent  has  so  arranged  the  procedure  that 
no  M^orkman  needs,  or  is  even  allowed  to  have,  a  foot  rule. 
Tlie  final  operation  in  making  the  reinforcement  units  is 
performed  by  a  workman  after  the  bars  are  taken  off  the 
reel.  It  consists  in  maldng  one  or  two  wire  loops  half- 
way up  the  hooped  cylinder,  to  keep  it  from  collapsing 
longitudinally  when  placed  in  an  upright  position. 

The  copper  for  the  joints  comes  in  sheets.  It  has 
to  be  run  through  three  hand-operated  crimping  rolls, 
to  give  it  the  U-shape  crimp  for  an  expansion  joint. 
The  plate  is  then  punched  at  intervals  by  hand,  to  furnish 
a  bonding  surface  for  the  concrete.  The  copper  plates 
are  bent  around  a  wooden  templet  and  soldered  to  the 
correct  radius.     The  wire-fabric  hoop  reinforcement  for 


the  bells  of  the  pipe  is  similarly  shaped  and  soldered  to| 
the  correct  radius. 

The  process  of  pouring  the  pipe  is  as  follows :  The 
bell  end  of  the  pipe  is  down,  and  two  pails  of  1 :  1  grout 
are  first  poured  to  make  the  bell.     On  top  of  the  inside 
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shell  is  a  round  steel  plate  that  serves  tiie  double  ])ur- 
pose  of  holding  the  shells  in  proper  alignment  and  of 
forming  tlie  dumping  platform  for  tlie  concrete.  Obvi- 
ously, a  bottom-dumping  bucket  is  required.  The  one 
shown  in  the  illustrations  Figs.  1  and  4  is  an  entirely 
new  one,  first  used  on  this  work.  It  was  invented  and 
is  patented  by  J.  C.  :\litchell,  Lock  Joint  Pipe  Co.,  wlio 
is  superintending  liie  manufacture  of  this  pipe. 

The  principle  of  the  bucket  is  shown  in  the  sketch, 
Fig.  5.  The  shell  is  of  riveted  sheet  steel,  cone-shaped, 
with  a  cylindrical  to]).  Its  capacity  is  about  %  cu.yd. 
The  patented  feature  is  the  valve  and  dumping  device. 
As  anyone  knows  who  has  worked  with  concrete,  it  is 
very  difficult  to  empty  half  a  cubic  yard  of  concrete 
through  a  4-in.  hole  in  the  bottom  of  a  bucket,  on  ac- 
count of  the  arching  of  the  material  over  the  opening. 
The  bucket  shown  accomplishes  this  purpose  and  also 
controls  the  flow  of  the  concrete,  so  that  as  much  or  as 
little  as  desired  may  be  dum])cd  or  the  flow  cut  oil. 

How    TIIF,    SpEi.'IAL    PoUIflXG     BuCKET    WoKKS 

The  bucket  is  filled  wKli  the  valve  and  stem  in  place. 
The  upper  half  of  the  valve,  or  plug,  is  cone-shaped,  and 
the  lower  half  is  hemis])hcrical  and  fits  snugly  into  a 
hollow  hemispherical  casting.  A  hand-operated  lift  line 
is  attached  to  tlic  valve  stem,  and  by  lifting,  the  flow  of 
concrete  is  started  and  controlled.  Any  tendency  of  the 
material  to  arch  over  tlie  opening  is  prevented  by  a  slight 
tightening  and  slacking  on  the  lift  line.  The  concrete 
runs  out  over  the  top  plate  of  the  form  and  over  its 
edges  into  the  shell  in  a  steady,  uniform  flow.  As  soon 
as  a  bucket  is  emptied,  a  man  with  a  long-handled  wooden 
paddle  tamps  the  concrete  in  the  forms.  At  the  mixers 
the  buckets  are  placed  in  pits  while  being  filled. 

When  the  concrete  has  sufficiently  set,  a  steel  sling  is 
fastened  around  the  middle  of  the  sections  of  the  pipe, 
and  they  are  picked  up  and  laid  on  their  sides  on  wooden 
runways,  about  50  ft.  long,  extending  at  right  angles 
to  the  crane  track  on  either  side.  The  sections  of  pipe 
are  rolled  to  the  far  ends  of  these  runways,  where  they 
remain  to  finish  curing.  The  ends  of  the  runways  are 
sufficiently  elevated  so  that  the  sections  of  pipe  may  be 
rolled  from  them  directly  upon  special  wagon  bodies  pro- 
vided for  haulage  to  different  parts  of  the  work. 
W. 


What  appears  to  be  an  ornamental  tralfic  signal  and  lamp 
post  is  shown  in  the  accompanying  illustration,  Fig.  1. 
It  is  the  motor  housing  of  an  automatic  sewage-pumping 
station  in  Abilene,  Kan.  The  conditions  are  shown 
in  the  profile.  Fig.  2.  Originally  the  motor  and  pump 
were  located  in  the  manhole,  but  the  damp  atmosphere 
and  the  fact  that  the  creek  had  a  lial)it  of  occasionally 
rising  just  enough  to  flood  the  nuuihole,  ])utting  the 
ajiparatus  out  of  business  at  the  times  it  was  most  needed, 
led  to  another  solution  of  the  problem. 

The  motor  is  now  housed  in  a  sheet-metal  structure, 
shown  in  Fig.  1,  which  is  W  in.  wide  at  the  base  and 
about  8  ft.  high,  built  on  a  concrete  base  on  one  side 
of  the  manhole.  The  motor  is  about  8  in.  above  the 
street  level.  It  is  a  5-hp.,  3-phase,  220-volt  motor  with 
vertical  shaft,  driving  a  120-gal.  per  min.  centrifugal 
pump  (2-in.  suction)  at  800  r.p.m.     It  starts  automati- 


PIG.     1.    SEWAGE-PUMPING     STATION    AND    TRAFFIC 
SIGNAL  I'OST 


cally  when  the  sewage  is  8  ft.  above  the  bottom  of  the 
manhole  and  stops  automatically  before  the  suction  pipe 
is  uncovered.  It  runs  about  4  hr.  per  day.  The  motor 
and  pump  cost  .$2(50  and  the  house  and  lamp  $7  5. 

The  pumj)ing  station  is  located  at  a  street  intersection, 
and  the  jirojecting  motor  housing  was  therefore  made 
into  a  traffic  signal.  There  is  a  white  light  on  top,  and 
red  bull's-eye  lights  face  traffic  in  each  direction.  Iven- 
yon  Riddle,  City  Manager,  is  the  designer. 
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Desi|(m  CHarts  for  Opeim  Flvmxmixes 
^vitH  Catenary  Secttnoci^ 

1)V     lOllMlSl'    li.     IvOlllNSON* 

Wlicii  II  siis|)(«iiil('(l  llimu'  is  ti)  In-  (Icsifiiicd  lor  |)iirc  Icii- 
sinii.  llic  livdroslalic  ciitciiarv  must  lie  used.  Tliis  is  iin 
uiiii>iiai  (iir\r.  Its  inatlicinatical  properties  are  well 
kiiiiwii  (tension  constant  tiirouj;liout  its  length;  radius  ot 
eviixatiire  inV(M'sely  pro]iortioiial  to  depth  of  water):  Iml 
eompiitatioiis  enniiot  l)e  made  by  oi'dinaiv  nietliods.  Iie- 
eause  the  ecpiatioii  of  tlie  eiirve  ran  bo  written  only  in 
terms  of  th(>  eilii)tie  iiitej^n-als.  On  tliis  aceount  it  lias  lu-en 
eiistomary  to  nial<e  designs  by  graphic  analyses  based  on 
tl\e  known  jiroperties  of  the  curve.  'I'o  avoid  these 
metliods.  the  cliai'ts  below  ha\e  been  pl(]tle(l  fi'oni  tlie 
0(|Uation   of   tlie  eur\e,   usiiij^   tables  of  elliptic   integrals. 


•WestinBhouse  Church  Kerr  &  Co.,  New  York. 


I''igs.  I  to  I  are  for  use  when  the  curve  extends  lo  the 
water  Hurfaee  that  is,  when  tlie  curve  is  compiet(!.  Tlie 
supei'positioM  of  tiiese  ch'irls  showH  K(!Veral  interesting 
facts. 

l''or  any  particular  area  of  lluiiu'  section,  (!)  the 
tension  in  the  sheet  is  a  minimum  when  the  width  is  l.'^O 
of  the  depth;  ( '.' )  the  welted  periineter  is  a  minimum 
and  the  nicnn  hydraulic  railius  a  maximum  when  the 
width  is  l.!):i  of  the  de|)lii  ;  and  (I!)  taking  I  he  amount  of 
matei-ial  in  tile  sheet  as  pmpoi-t  ional  to  the  [iroduct  of  the 
tension  and  the  wetted  peiimeter,  this  (piantity  will  i)e 
found  to  be  a  minimum  wdieii  the  width  is  1.47  of  the 
<lepth. 

'i'be  carrying  eajiacity  of  an  open  Hume  is  proportional, 
according  lo  the  (.'hezy  I'ormula,  lo  the  ])ro(luct  of  the, 
area  and  the  sipiaro  root  of  tlio  mean  Iiydraiilic  radius. 
For  any  particular  carrying  cajiacity  the  amount  of  ma- 
terial in  the  sheet  will  bo  found  to  be  a  minimum  wlienJ 
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F16.1  TENSION  IN  POUNDS  PER  LINEAL  FOOT 
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ne.3  WETTED  PERIMETER  IN  FEET 
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F16.4  MEAN  HYDRAULIC  RADIUS  IN  FEET 
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the  width  i.s  1.55  of  the  depth.  A  design  juay  be  called 
economical  when  the  ratio  of  width  to  depth  lies  anywhere 
between  1.3  and  1.9.  Between  these  limits  the  amount  of 
material  corresponding  to  a  given  capacity  does  not  vary 
more  than  3%. 

Fig.  7  shows  the  actual  shape  of  the  hydrostatic  cate- 
nary for  various  proportions  of  width  and  depth.  Figs. 
5  and  6  are  for  use  when  the  curve  does  not  extend  to  the 
water  surface  and  is  therefore  incomplete.  In  this  case 
the  properties  of  the  section  can  be  computed  as  illus- 
trated herewith.  Suppose  a  rc(;tangular  flume  16  ft.  wide 
and  3  ft.  deep  has  a  catenary  bottom  7  ft.  deep  below  the 
rectangular  part,  making  a  total  depth  of  10  ft.  First, 
it  is  necessary  to  find  of  what  complete  catenary  this  bot- 
tom curve  is  a  part.  At  0.7  of  the  full  depth  of  the 
water  the  width  of  the  flume  is  1.6  of  the  full  depth.  Look- 
ing at  Fig.  7  and  measuring  0.7  up  from  the  bottom  and 
then  half  of  1.6,  or  0.8,  on  each  side  of  the  center  line, 
it  is  found  that  the  curve  marked  l.H  exactly  meets  this 
prescribed  condition. 

Hence,  were  the  curve  complete,  its  width  at  the  water 
surface  would  be  18  ft.  Fig.  1  gives  the  tension  as  4,300 
lb.  per  lin.ft.  Fig.  2  gives  the  area  of  the  complete  curve 
as  134  sq.ft.,  and  Fig.  3  gives  the  wetted  perimeter  as 
29.4  ft.    For  0.7  depth,  Fig.  5  gives  a  wetted  perimeter  of 

0.79  X  29.4  =  23.2  ft., 
and  Fig.  6  gives  an  area  of 

0.61  X  134  =  82  sq.ft. 
Including  the  rectangular  section,  the  total  area  of  the 
flume  is  130  sq.ft.  and  the  mean  hydraulic  radius  4.45  ft. 

The  equation  of  the  hydrostatic  catenary  is  mathemat- 
ically the  same  as  that  given  for  the  elastic  curve  of  a 
deflecting  column  on  p.  1109  of  Engineering  Neivs  for 
June  10,  1915.  Similarly  the  formula  for  true  length 
of  a  deflecting  column  gives  the  wetted  perimeter  of  the 
catenary.  The  diagrams  of  the  elliptic  integrals  there 
printed  are  equally  useful  for  solving  the  formulas  ou 
which  Figs.  1  to  7  of  the  present  article  are  based. 


By  0.  L.  Kipi't 

The  information  here  given  is  derived  from  the  gravel 
checkers'  records  on  five  team-haul  Jobs  totaling  22  mi. 
of  road  graveled  and  one  tractor-haul  job  covering  3.6 
mi.  of  road  graveled.  The  gravel  was  placed  at  the  rate 
of  15  cu.yd.  per  100-ft.  station. 

On  the  team  jobs  1%-yd.  loads  were  hauled  uniformly. 
The  team  wagons  were  loaded  by  hand,  with  a  maximum 
of  two  shovelers.  The  accompanying  table  gives  the 
records  and  shows  also  how  the  hauling  cost  could  be 
lowered  if  the  time  of  loading  were  reduced  to  12  min. 
and  6  min.  per  load.  The  figures  warrant  those  con- 
clusions, for  in  job.  No.  2,  on  the  1/2-  to  1-mi.  haul,  the 
cost  was  22.9c.  with  8.7%  loss  of  time  at  the  pit;  on 
the  1-  to  li/^-mi.  haul  the  cost  was  29.4c.,  as  compared 
with  29.8c.  estimated.  On  the  II/2-  to  2-mi.  haul  of 
job  No.  3  the  cost  was  38.4c.,  as  compared  with  the  esti- 
mated 38.5c.;  and  on  a  2.95-mi.  haul  the  cost  was  67c. 

'Abstract  of  a  paper  read  at  the  annual  meeting  of  the 
Minnesota  Surveyors  and  Engineers  Society,  St.  Paul.  Minn., 
Feb.  10-12. 

tDistrict  Engineer,  State  Highway  Commission,  Redwood 
Falls,  Mmn. 


witii  a  12.3%  loss  of  time,  as  compared  with  the  esti- 
mated cost  of  65c. 

P^fliciency  in  team  hauling  and  consequent  low  cost  are 
largely  dependent  upon,  and  might  easily  be  secured  by, 
obtaining  the  maximum  efficiency  in  loading.  This  prob- 
lem is  by  no  means  as  easy  as  that  of  the  hauling,  for 
many  varying  conditions  are  encountered.  The  total 
loading  and  hauling  cost  on  the  various  jobs  was  figured 
to  provide  for  the  shovelers  actually  employed  and  $5  per 
day  additional  for  the  general  superintendence  of  a  fore- 
man or  the  contractor. 

The  loading  costs  vary  from  7  to  25c.  per  yd.,  the 
lower  figures  being  too  low  on  account  of  the  teamsters 
acting  as  shovelers  while  waiting  to  get  into  the  pit  and 
the  highest  figures  being  boosted  on  account  of  an  ex- 
cessive amount  of  frost  and  firewater  and  also  poor  super- 
vision. The  lowest  job  average  for  loading  was  9c.  per 
yd.,  due  largely  to  favorable  pit  conditions.  For  aver- 
age Redwood  County  pits  10  to  15c.  per  cu.yd.  should 
cover  loading  by  hand.  Miether  or  not  some  mechanical 
loader  would  be  able  to  reduce  this  item,  I  am  unable  to 
state. 

The  failure  to  solve  .successfully  this  mechanical-loading 
]M-oblem  contributed  in  a  large  measure  toward  increasing 
the  figures  for  gravel  hauling  by  tractor.  The  outfit  con- 
sisted of  a  Holt  caterpillar  gasoline  tractor  with  seven 
Troy  314-yd.  reversible  spreader  wagons,  a  50-yd.  storage 
bin  and  a  belt-conveyor  loader. 

When  the  first  train  was  loaded,  it  was  found  that  the 
tractor  would  not  pull  more  than  two  cars  over  a  short 
sharp  pitch  at  the  railway  crossing  on  the  most  direct 
route.  Experiment  showed  that  four  cars  could  be  hauled 
across  fields  to  the  top  of  a  short  pitch  about  %  mi.  from 
the  pit  and  that,  by  doubling  back  for  the  remaining 
three  cars,  a  train  of  five  cars  could  be  made  up  and 
drawn  the  remaining  distance  of  21/4  mi.  About  1,365 
cu.yd.  was  handled  in  this  way  over  an  average  distance 
of  3  mi.,  or  a  total  of  4,125  cu.yd.-mi.  at  the  average  rate 
of  129  cu.yd.  per  mi.  per  day.  With  .$20  per  day 
to  cover  operation,  interest  and  depreciation,  the  rate  was 
15.4c.  per  cu.yd.  per  mi.  for  the  hauling. 

From  the  next  pit  was  taken  1,584  yd.  to  a  distance 
of  1  to  3.6  mi.,  making  a  total  of  3.422  cu.yd.-mi.  There 
were  no  grades  over  2%,  and  with  an  average  of  142 
cu.yd.-mi.  per  day  the  cost  was  14.1c.  per  cu.yd.-mi.  On 
several  days  the  total  was  216  cu.yd.-mi.,  which  -would 
be  at  the  rate  of  9.2c. 

The  advantage  in  favor  of  the  tractor  would  have  been 
greater  with  a  more  powerful  machine.  The  capacity  of 
the  train  was  reduced  also  by  the  insufficient  capacity  of 
the  loading  equipment.  With  power  to  pull  six  cars  and 
with  a  trainload  of  gravel  always  ready  when  the  train 
arrived  at  the  pit  the  record  of  9.2c.  per  cu.yd.  per  mi. 
could  have  been  maintained  throughout  the  job.  But 
the  outfit  cannot  make  money  while  waiting  to  be  loaded. 

A  bin  of  25  to  30  cu.yd.  capacity  must  be  provided 
and  must  be  easily  transported  from  pit  to  pit.  This 
portable  feature  is  essential  for  the  loading  apparatus 
also.  In  this  case  the  cost  of  taking  down,  moving  and 
reerecting  the  bin  amounted  to  fully  10c.  per  yd.  of  gravel 
handled.  The  belt  conveyor  may  be  successful  on  a  level 
grade  or  on  a  slight  incline,  but  raising  the  gravel  about 
30  ft.  vertically  was  beyond  its  practical  range.  The 
cost  of  loading  with  this  apparatus  was  25  to  30c.  per 
vd.,  which  with  the  cost  of  moving  the  bin  makes  a  total 


".f;s 


i<;  N  (i  I  N  K  !•;  IM  N  <;     n  k\v  s 


llnill 


— (t  J    Mi.- 


COST  uy  ilAlUNti  CiHAVKI.  WITH  TKAM.S* 
1-lJ  Mi. 


107 
7  2 
12   I 
■I  Jl 

10  0 

:<()  () 

01  7 


29.0 
15  0 
2.0 
73.0 


•i7r. 
n  2 

It  0 
4 .  (12 

to  1) 
25  0 

.w  :t 

28  0 

;u).:» 
.to 

10  0 
28.0 
39  0 

2.2,'> 
57.0 


•1H2 

■i  r, 

0  1 5 
2.K3 

7  8 
40  0 
73  3 

18  n 
:>■{  \ 

3  3 
28  3 
38  3 
35  0 

3  75 
04  3 


J-1    Ml.. 
3 

1,571 

7  0 
1 1   (17 

8  75 


Jol)  N...  12  0  1 

Ti.dil  lomiH  liiiulr.1  407       475       482       327 

\vc'r>lK^  No    t.'uiiin  liiiiiline 7  2       5  2       4   5       9  0 

Avrrimr  Icmli.  IMT  (.•.iiii-il.iv 12   1      14  0       0  45     0  75 

l^mil  mili-B  iM-r  (tiiiiwlH.v  .  4  24     4.(12     2.83     7.31 

Per  oriit.   tfnu>  (liiiiipiiiK  (5  mill,  imt 

loiiil)  .... 
Avrniitc  (imr  in  |)i(  (mt  liiml.. 
IVr  wilt   tiiiir  ill  pil  imt  limil.. 
IVr  criit    liiMi'  ri'iiiiiri'il  (or  loiidiiiii  iit 

12-111111.   JHT  loH.l..  24    2 

Per  rout,  tiiiu' artutilly  lost  in  pit      ...    37.5 

AvcriiKi'  No  tennis  at  pit 4  5 

HiiuUiiK  I'ost  per  ru.yil.,  poiitn. ...    21.0 
Load,  and  hauliiiK  1'mt  ru.yd..  ooittH.  .  . 
Contract  prioi^M'r  cii.yd  ,  crntM.. .    ... 

Rpn»adinK  rout  iM-r  ru.yd.,  ct'iits 

HnuliiiKix-r  ru.yil. -mi  ,  coiil.^ 

Hnuliiitr  iwr  cu.yd.-mi.  with   12-inin. 

for  loadiiiK,  cents 43.0     43.0     43.0     27.8     27.8 

HaiiliiiK  txT  cu.yd.-ini.,  with  0  miii. 

(or  loadiiiK,  cents .')4  .  1      21   5 

HatiliiiK  |M'r  en. yd.,  with  12  niin.  for 

lotiilitie,  ci'iitii 13.5      20  .') 

*  Tlu-  fiKurcs  ill  this  tabic  arc  ba»c<l  on  25c.  per  1 


a 

30't 
0  0 


8  1 
20  U 
43  2 


23  7 
4  1 
27  3 
34  3 
00  0 

I   75 
30  4 


0.7 
10  5 
32  0 

23  3 
8  7 
2  2 
22.0 
30  0 
,50.0 

2  00 
30 


0  1 
40  7 
57 . 2 


48  4 

27.8 


.15  0 

14  () 
21.9 

2.3 
38.1 
40.1 
70  0 

3  75 
30  5 


9   1 
1 1  .  38 


110 
10.7 

18.2 

l!3 
29.4 
30 . 4 
05  0 

2  .'it 


23 


3 

808 
7  (1 
7 .  55 
0 .  44 

0  3 
24   4 

;«).7 

15  1 
15.0 

2.2 
35.3 
47  3 
05  0 

3  0 
28  2 


4 
44 

0  () 
7  33 
9.10 

0  1 
24.5 
.32.9 

14.7 

18  2 

2.0 

.30.4 


51.4 
00.0 

3  75 
29.1 


A 

740 
8,7 
0  0 
7 .  50 

5  0 
45.0 
45.0 

12.0 
.33  0 

3.9 
44  4 
.50  4 
05  0 

3  0 


0.4 
5  4 
9.45 

4.5 
.30.0 
32.5 

10.8 
21   7 

2  0 
49.4 
00  4 
85.0 

5  0 
28.2 


U-2  Mi.- 

3  4 

1     873      i;i 


5 
198 


0.93     0.73 
12. 13   11.78 


23.8     23.8     23.8     22.0 


5.8 
11.5 
13.3 

13.9 

1.0 
38  4 
51  4 
80  0 

3  25 
22  0 

22  0 


5.0 
14.2 
15.0 


2.4 
0  8 
40.0 
00  0 
75.0 
5.0 
22.8 

22.0 


37.2 
.33.2 


22.5 
15 
.50  0 
75  0 
80.0 

0  25 
28.5 


2-2  i 
Mi. 

3 
337 

8  0 


3.8 
.30  0 
27  2 


2J-3 

Mi. 
3 

207 
7  2 
4.0 

110 

.■|  3 


714 

18.7 
3  0 


18.0 
2.2 

.58  0 

70.0 

107.5 

4.5 

25.8 

21.2 


.SO 
15  4 

1  7 
fill  7 
80  7 
122  5 

5  75 
24.3 


7,8 
12  3 

3  8 
(17.0 
70.0 
109  0 

2.25 
22  7 


20  .I  ,    20  8      38 . 

loin-  luid  40c.  pi-r  Iir.  for  man  hikI  team. 
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Idiulin--  cost  (.r  ;!.')   lu    10c.   |HT  \(1.      Wit 
nu'iit  llii.-i  sliuulil  not  cxivcd   \i)v.  \k'v  vtl. 

Tlioro  are  other  features  in  favor  (if  Iractor  hauliiiji'. 
By  applyin<r  the  frravel  in  two  courses  with  a  tractor  tlie 
>;ravel  is  rolled  without  aiMitioual  cn^t,  aiiil  the  road  i.s 
ready  for  travel  as  soon  as  the  gra\el  is  applied  instead 
of  a  month  or  more  later,  as  with  team.s.  By  loading 
into  a  bin,  thence  to  wagons  and  thenee  to  tlie  road,  an 
cflieient  mixing  of  the  materials  is  obtained  instead  of 
liaving  one  load  with  good  gravel  witli  a  fair  amount  of 
binder  followed  by  a  load  of  sand  with  no  hinder. 
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Kull-Tempered  Hnnd  I'linchoH  Are  Danuerous — A  warning 
to  users  of  hand  punches  is  sounded  by  C.  D.  Melhuish,  James- 
town, N.  Y.,  of  the  insurance  firm  of  Slone,  Melhuish  &  Co 
He  says:  "In  investigating  reports  of  accidents  we  find  many 
hand  punches  in  use  in  which  the  temper  is  the  same  through- 
out the  entire  length  of  tlie  tool,  which  makes  it  extremely 
dangerous  to  the  operator  because  of  its  liability  to  chip. 
Would  you  care  to  call  the  attention  of  both  the  manufact- 
urers and  buyers  of  these  tools  to  the  advisability  of  anneal- 
ing the  hammer  end  of  the  tool?" 

An  Ocular  Demonstration  of  what  a  well-grouted  brick 
pavement  will  stand,  without  any  foundation  whatsoever,  is 
shown  in  the  accompanying  illustrations.  These  pictures 
show  a  part  of  the  washed-out  sections  of  the  boulevard  that 
follows  the  famous  Galveston  (Tex.)  sea  wall.  The  damage 
was  done  in  the  great  storm  of  last  summer.  The  pavement  is 
of  repressed  brick  with  grouted  joints  and,  except  for  the 
two  portions  where  the  water  and  waves  got  behind  and  under 
the  pavement,  is  in  almost  perfect  condition  today,  notwith- 
standing the  fact  that  the  bricks  are  laid  on  the  sand  without 
a  foundation  of  concrete  or  macadam.  The  cantilever  .slab 
shown  in  Fig.  1  projects  fully  5  ft.  at  its  widest  point  with- 
out   support.      The    picture    shows   a   two-wheel    truck    loaded 


with  A  reinforced-concrete  sheet-pile,  which  must  have 
wiIkIuiI  nearly  1,000  lb.,  passing  over  this  cantilever.  In 
fact,  tliis  part  of  the  pavement  appears  to  have  been  chosen 
to  cast  concrete  piles.  Fig.  2  gives  some  idea  of  the  lengtli 
of  the  cantilever. 

Killln^i:  for  an  Knrtli  Diiin  at  I'nriN,  III.,  was  done  by  dump- 
ing wagon  Id.uls  far  apait  instead  of  close  together.  The 
loads  were  about  12  ft.  apart  in  lows  5  ft.  apart  along  the 
line  of  the  dam.  All  teams  dumping  within  150  or  200  ft.  of 
the  end  farthest  from  the  borrow  pit  traveled  to  the  end  of  the 
row  before  turning.  Other  teams  turned  as  soon  as  their 
wagons  were  dumped.  The  loads  were  leveled  and  spread 
with  a  grader.  This  method  of  work  was  described  in  n. 
paper  presented  by  George  C.  Habermeyer  before  the  Illinois 
Society  of  Engineers.  He  thought  few  contractors  would  ob- 
ject to  dumping  the  loads  far  aiiart  after  they  have  tried  it, 
as  a  better  driveway  is  secured  and  the  grader  is  not  likely  to 
be  very  busy. 

Old  f'onorete  Found  «;ood — Concrete  in  the  New  York  sub- 
wa.v,  placed  10  to  15  years  ago,  has  proved  to  be  in  very 
good  shape  in  those  locations  where  reconstruction  work  has 
made  it  necessary  to  cut  into  it,  according  to  a  paper  by 
Robert  Ridgway,  Engineer  of  Subway  Construction,  read  be- 
fore the  American  Concrete  Institute  in  Chicago.  Some  of  the 
reconstruction  work  involved  the  cutting  out  of  the  original 
concrete  in  many  places.  Mr.  Ridgway  says  that  it  is  a 
satisfaction  to  state  that  there  has  been  no  evidence  of  any 
disintegration  of  the  old  concrete  from  electrolysis  or  other 
causes.  Two  pieces  of  concrete  from  the  lining  of  the  Park 
Ave.  tunnel  were  cut  out  within  the  past  few  months,  shaped 
into  a  6xfixl2-in.  prism  and  tested  for  compression.  One 
sample  failed  at  3,950  lb.  per  sq.in.;  the  other  did  not  fail 
at  the  capacity  of  the  machine,  about  4,000  lb.  per  sq.in.  This 
concrete  was  13  years  old,  and  the  samples  were  selected  as 
being  rather  below  the  average  quality  of  the  concrete  being 
removed  in  the  vicinity.  In  driving  the  shields  for  the  tunnel 
which  passes  under  the  East  River  from  Old  Slip,  Manhat- 
tan, to  Clark  St.,  Brooklyn,  the  Manhattan  shields  encountered 
the  concrete  foundation  of  the  bulkhead  wall  that  was  con- 
structed in  190.5.  This  foundation  was  in  the  form  of  con- 
crete deposited  in  salt  water  in  burlap  bags  and  was  found 
to  be  in  excellent  condition.  The  burlap  of  the  bags  was  in- 
tact in  places,  and  the  general  appearance  of  the  material 
was  that  of  mass  concrete  placed  In  the  dry. 


FIGS.   1  AND  2.    BRICK  PAVEMENT  WITHOUT  FOUNDATION,  «JALVErfTON,  TEX. 
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CoEffinnmnssnOEa  as  PoptmEsxG' 

Pleased  with  tlic  reduction  of  local  water-meter  rates 
by  the  Indiana  I'ublic  Service  Commission,  the  Terre 
Haute  Tribune  reviews  savings  in  public-utility  charges 
in  the  state,  which  have  been  brouglit  about  since  the 
commission  came  into  full  swing.  The  Tribune  figures  out 
a  saving  of  $500,000  a  year  by  a  net  annual  expenditure 
of  $73,000  thus: 

Among  the  amounts  directly  saved  to  the  consumers,  as 
shown  by  the  records  and  as  pointed  out  by  Judge  Duncan, 
were  these:  Indianapolis,  gas,  $125,000  a  year;  Indianapolis, 
light  and  heat,  $233,000;  South  Bend  and  Klkhart,  light,  $45,- 
700;  Terre  Haute,  water.  $30,000;  Evansville,  gas,  $25,000;  La 
Fayette,  light,  $12,000;  Richmond,  water,  $10,000;  New  Albany, 
light,  $12,000.  The  most  important  reductions  in  all  cases 
have  been  to  small  users. 

The  commission  is  credited  with  other  savings,  not 
the  least  of  which  have  been  human  lives.  The  rulings 
of  the  commission  are  claimed  to  have  been  fair  to  the 
companies,  so  that  new  capital  is  being  invested  in  public 
utilities  in  Indiana.  ^Moreover,  the  commission  is  declared 
to  be  absolutely  nonpartisan.  No  wonder  it  is  popular. 
Other  commissions  will  please  copy — in  so  far  as  they 
are  not  already  in  the  same  category. 
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A  very  large  body  of  engineers,  contractors  and  manu- 
facturers are  deeply  interested  in  the  question  whether 
Congress  will  at  the  present  session  pass  legislation  that 
will  make  capital  willing  to  invest  in  enterprises  for 
water  development.  It  is  stated  on  the  best  of  authority 
that  work  on  water-power  developments  amounting  to 
a  million  horsepower  will  go  forward  immediately  if 
Congress  enacts  satisfactory  water-power  legislation  at 
the  present  session.  It  is  probable  that  several  times 
that  amount  will  be  undertaken  within  the  next  few 
years,  in  the  event  of  such  legislation. 

The  Ferris  bill,  which  passed  the  House  Jan.  8,  pro- 
vides for  50-yr.  leases  by  the  Federal  Government  of 
rights  to  develop  water  power  in  which  use  of  the  public 
lands  is  involved.  The  Shields  bill,  which  passed  the 
Senate  ]\Iar.  8,  provides  for  leases  of  the  same  length 
of  time  of  the  right  to  develop  water  power  on  navigable 
streams.  Each  bill  provides  for  control  by  the  Federal 
authorities,  to  the  end  that  the  work  may  be  carried  out 
on  proper  engineering  lines  and  with  a  view  to  a  broad 
development  and  full  protection  to  all  other  interests 
concerned  in  the  use  of  the  water.  Each  bill  further 
provides  that  the  rates,  etc.,  charged  for  power  developed 
shall  be  subject  to  regulation  by  proper  state  authorities, 
or  by  the  Interstate  Commerce  Commission  where  the 
power  is  transmitted  across  state  boundaries. 

Of  course,  the  final  form  that  each  of  the  bills  may 
take  is  still  to  be  determined  in  its  passage  through  the 
other  bouse  and  probably  in  final  discussion  in  conference 
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committee;  but  it  is  very  greatly  to  be  desired  in  the 
public  interest,  not  less  than  in  the  interest  of  the  many 
tliousands  whose  employment  and  business  are  at  stake, 
that  each  of  these  bills  shall  become  law  at  the  present 
session  of  Congress  and  shall  be  enacted  in  such  form 
that  capital  may  again  be  attracted  to  water-power  in- 
vestments. 

From  tlie  point  of  view  of  true  conservation,  whenever 
power  can  be  generated  by  falling  water  instead  of  by 
Inirning  coal  or  oil,  we  are  saving  stored-up  mineral  fuel 
that  once  burned,  can  never  be  replaced.  This  is  not  a 
problem  of  the  remote  future,  but  of  the  present.  The 
demand  for  kerosene,  ga.soline  and  other  products  of 
jietroleum  is  again  increasing  faster  than  the  supply. 
Under  steam  boilers  millions  of  gallons  of  oil  are  being 
l)urned  that  in  all  probability  will  be  sorely  needed,  a 
very  short  time  hence,  as  a  fuel  for  motor  trucks  and 
other  vehicles. 

The  conservation  movement,  however,  has  been  to  a 
large  extent  diverted  from  this  original  and  most  im- 
portant end  and  made  to  stand  for  opposition  to  the 
giving  away  by  the  Federal  Government  of  valuable 
jirivileges.  The  importance  and  value  of  this  movement 
also  are  not  to  be  denied.  The  policy  of  giving  away 
the  title  to  public  lands,  mines,  forests,  water-power  sites 
and  other  valuable  gifts  of  nature  to  the  first  person  who 
chose  to  grab  them  was  a  policy  that  had  to  be  abandoned. 

In  its  place  there  is  substantial  agreement  that  these 
gifts  of  nature  should  be  exploited  under  conditions  that 
will  protect  the  rights  of  the  public  while  at  the  same 
time  safeguarding  the  rights  of  those  who  invest  their 
money  in  the  development  of  these  natural  resources. 

The  opposition  to  the  water-power  bills  in  Congress 
appears  to  be  due  chiefly  to  those  who,  through  lack  of 
knowledge  of  the  conditions  under  which  water  power 
is  developed,  believe  that  every  water-power  site  is  a 
])rofit-yielding  gold  mine  and  that,  when  the  Government 
leases  to  some  party  or  company  the  right  to  develop  a 
water  power,  it  should  receive  a  substantial  rental. 

In  the  bills  previously  referred  to  some  return  is, 
indeed,  provided  for.  The  party  developing  water  power 
by  a  dam  on  a  navigable  stream,  for  example,  must  build 
.it  its  own  expense  canals  and  locks  for  the  use  of  boats. 
If  it  uses  surplus  water  at  a  dam  built  by  the  Govern- 
ment, it  is  to  pay  for  it  at  a  rate  to  be  fixed  by  the 
Secretary  of  War. 

If  it  is  attempted,  however,  to  incorjiorate  in  the  bills 
[irovision  for  a  large  rental  or  heavy  tax  for  a  power  site, 
the  development  of  power  under  the  bills  will  be  strictly 
limited.  It  must  not  be  overlooked  that  for  the  develop- 
ment of  a  profitable  water-power  business  there  arc 
neccssarv,  not  only  an  available  site,  the  legal  authority 
to  use  it  and  improve  it  and  other  real  estate  for  trans- 
portation lines,  rights-of-way,  etc.,  but  in  addition  a  large 
amount  of  engineering  and  business  ability.  And  this 
last  is  just  as  necessary  as  the  first.  For  the  lack  of  this 
last,  a  great  number  of  water-power  enterprises  .scattered 
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nil  oviT  the  ((iiinlrv  have  yu'idi'il  !i  loss  mstciid  nf  n  |ii(ilit 
III  tluiso  will)  iincstcil  in  tliciii. 

Tlu'  (OiKlititiiis  iiiidcr  uliuli  w  ah  i  |invvrr  (lc\i'lii|iiiifiit 
10  to  lit'  iiiiuli'  piissihli'  iini>t  im  Imlr  imt  incrfly  a  rcliini 
on  tile  ia|)ital  invi'slcd  at  runciit  iiitcri'st  rates  and  n 
ii'turii  ill  addition  siillii  iciit  to  loiniu'iisatc  i'or  the  risk 
iittciidant  on  every  \valei-|)ii\ver  en{er|»i'isf,  l)nt  also  a 
|irolit  sullirient  to  at  I  rait  tlie  business  and  ('ii<jineerin;,r 
ability   re<piisite  to  obtain   tlie  hest    results  possilile. 

ir  the  ix'iidinjf  bills  ^'o  (lirou^ili  in  siuh  j'orin  as  closely 
to  limit  till'  possiliilities  of  prolit,  tlie  result  will  lie  the 
devolopinent  of  only  a  few  enlerjirises,  where  Kindilioiis 
nro  except ionally  I'avorahle  and  risks  arc  siiinll.  if,  on 
the  other  hand,  the  legislators  so  I'raine  the  hills  as  lo 
give  a  reasonahly  tree  hand  to  water-power  enterprise, 
work  will  lertaiiily  go  rorward  on  a  large  scale.  There 
is  no  room  for  duuht  that  the  latter  result  rather  than  the 
former  is  to  he  ,<ought  in  the  puhlie  interest. 

An  idea  is  being  disseiiiiiiated  among  members  of  the 
.Vmeriian  Society  of  Civil  Engineers  remote  from  New 
York  City  to  the  etTeet  that  the  proposed  removal  of  the 
society's  New  York  City  headquarters  from  its  ])rcsent 
house  to  the  lingineering  Societies'  Building  is  a  change 
that  really  means  the  merger  or  aililiation  of  the  society 
with  the  other  national  societies.  That  snch  an  idea  is 
wholly  groundless  was  e.xplained  in  an  editorial  discussing 
the  pending  proposition  in  our  issue  of  Feb.  IT.  We  are 
now  able  to  present  in  exact  terms  the  charge  which  has 
been  made  and  which  we  are  informed  has  been  sent  to 
every  local  organization  of  members  of  the  American 
Society  of  Civil  Engineers  outside  of  Ne\v  Y'ork  City. 
The  charge  is  verbatim  as  follows: 

An  invitation  has  been  extended  to  the  American  Society 
of  Civil  Engineers  to  enter  "the  United  Engineering  Society 
as  an  additional  founder  society."  This  invitation  itself  shows 
that  the  destinies  of  the  "founder  societies"  is  largely  if  not 
wholly  controlled  by  a  superior  authority;  and  the  fact  must 
not  be  overlooked  that  the  relationship  which  exists  between 
the  United  Engineering  Society  and  the  founder  society  which 
gives  the  former  authority  over  them  has  not  been  presented 
in  detail  to  our  members. 

Suppose  we  become  an  "additional  founder  society"  and 
desire  to  put  before  the  public  a  measure  which  we  have  con- 
ceived and  which  we  deem  important.  It  must  have  the 
sanction  of  the  United  Engineering  Society,  representing  a 
majority  of  the  founder  societies,  which  can  prevent  action,  or, 
if  approved,  the  United  Engineering  Society  would  stand 
before  the  public  as  the  sponsor  of  the  measure.  This  illus- 
tration applies  equally  to  all  of  the  founder  societies. 

The  sacrifice  of  independence  and  individuality  most  cer- 
tainly would  go  beyond  property  ownership.  AVe  have  gained 
an  enviable  and  honorable  position  in  public  esteem  without 
the  aid  of  other  societies,  and  membership  in  our  society  is 
accepted  as  a  synonym  for  integrity,  ability  and  efficiency. 
We  have  consistently  conducted  our  affairs  in  such  way  as  to 
prove  that  we  are  the  champions  of  those  virtues  and  have 
won  our  way  as  the  leaders  of  movements  looking  to  the 
uplift  of  the  engineering  profession. 

To  turn  over  the  laurels  won  during  64  years  of  consistent 
effort  is  indeed  a  sacrifice.  It  must  be  evident  that,  if  the 
invitation  to  join  the  founder  societies  is  accepted,  we  must 
surrender  the  prerogative  of  leadership  which  we  have  held  so 
long  and  in  the  future  be  content  to  serve  under  the  banner 
of  the  United  Engineering  Society. 

If  we  do  accept  the  invitation,  future  national  or  other 
movements  for  the  benefit  of  the  profession  will  be  headed  by 
the  United  Engineering  Society  and  our  share  in  the  work 
will  be  merely  auxiliary  thereto,  the  ultimate  result  of  which 
will  be  that  the  influence  and  standing  of  the  American 
Society  of  Civil  Engineers,  which  are  now  conspicuous,  will 
gradually  wane  and  finally  be  lost  in  the  controlling  organ- 
ization of  which  we  will  become  a  chapter. 


If  the  charge  just  <pioleil  were  true,  there  is  no  ques- 
iHMi  whatever  that  the  proposition  now  before  the  mem 
iiers  of  the  American  Society  <d'  ('i\il  lOngiiieers  would 
be  and  should  be  defeated.  The  mm  iciy  would  not  and 
>lioiild  not  sacrifice  its  independence  of  action  nor  give 
to  any  other  organization  authority  over  it  in  the  con- 
duct (d'  its  affairs. 

'{'here  is  not.  however,  ilic  sliglitcsl  roiiiidalinii  foi'  the 
charge  above  made,  instead  of  its  being  true  that  the 
I'nitcd  lOngineeriiig  Society  has  authority  over  the 
founder  societies,  tlu;  exact  ojiposite  is  the  case.  The 
I'nited  Engineering  Society  is  controlled  by  the  foumlrr 
societies.  It  is  nolhing  more  or  le>s  than  a  board 
of  trustees  a|)pointcd  In  and  res|)onsible  to  the  .-c\- 
eral  founder  societies.  It  is  the  duty  of  thi,s  board 
of  trustees  to  manage  the  building  and  its  a])purtenanccs 
ill  the  interest  of  its  owners.  The  offer  of  this  board  of 
trustees  to  the  American  Society  of  Civil  Engineers  wa^ 
made  by  special  authority  from  the  governing  boards  of 
the  founder  societies.  The  board  of  trustees  which  con- 
stitutes the  United  Engineering  Society  is  made  np  oj^ 
representatives  elected  by  the  several  societies,  and  the.sft 
trustees  change  from  time  to  time  as  their  terms  of  of- 
fice expire. 

Properly  sjieakiiig,  the  riiiled  Engineering  Society  is 
not  a  society  at  all,  as  that  term  is  commonly  used.  Ilj 
has  no  members,  and  is  merely  an  incorporated  board  op 
trustees,  elected  by  the  national  societies,  whose  property 
it  holds  and  manages  in  trust. 

How  little  ground  there  is  for  the  foregoing  chargf 
may  be  seen  by  the  fact  that  the  three  national  soeietierf 
of  mechanical,  mining,  and  electrical  engineers  have  now 
been  owning  and  occupying  the  Engineering  Societies' 
Building  for  12  years.  The  governing  board  of  each  of 
these  societies  lias  been  carrying  on  its  work  in  its  own 
way  all  these  years  just  as  independently  and  as  free  from 
dictation  from  the  United  Engineering  Society  or  any 
other  outside  source  as  has  tlie  Board  of  Direction  of  the 
American  Society  of  Civil  Engineers  during  the  same 
time.  Such  a  proposition  as  the  control  of  any  of  these 
societies  by  the  board  of  trustees  called  the  United  En- 
gineering Society  has  never  been  heard  of  and  would  not 
be  attempted  under  any  circumstances,  for  no  authority 
for  such  control  exists. 

The  contrast  between  the  foregoing  charge  and  the 
truth  is  evident  to  everyone.  It  passes  comprehension 
why  any  member  of  the  American  Society  of  Civil  En- 
gineers should  make  himself  responsible  for  such  a  sweep- 
ing perversion  of  the  facts  as  that  previously  quoted  on 
a  question  of  such  importance  and  interest  to  the  society. 
Such  misstatement  is  all  the  more  inexcusable,  because 
the  engineer  wlio  made  it  was  a  member  of  the  committee 
of  the  Board  of  Direction  which  investigated  the  propo- 
sition for  removal  of  the  headquarters  and  joined  with 
the  other  members  of  the  committee  in  signing  the  letter 
sent  to  every  member,  commending  the  proposal  to  the 
member.ship. 

Concerning  this  statement,  there  are  only  two  supposi- 
tions :  One  is  that  the  statement  was  sent  abroad  with 
the  deliberate  intention  to  deceive  the  membership  as 
to  the  facts  in  the  case.  It  is  not  believable  that  the 
engineer  who  has  circulated  this  statement  would  be 
guilty  of  such  an  act.  The  other  and  only  reasonable 
supposition  is  that  the  engineer  who  has  issued  this  state- 
ment has  done  so  through  misinformation  and  misunder- 
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standing-  and  failure  to  investigate  the  facts  in  the  case. 
Under  these  circumstances  it  would  seem  tliat  the  only 
right  and  honorable  action  for  the  man  responsible  for 
this  statement  would  be  to  acknowledge  his  error  and  at- 
tempt so  far  as  possible  to  set  right  the  menil)ers  whom 
he  may  have  misled. 

There  are  in  the  circular  letter  from  which  the  quota- 
tion is  made  a  number  of  other  statements  that  are 
almost  equally  misleading.  Space  permits  at  the  pres- 
(>nt  time  reference  to  only  one  of  thorn.  Wc  quote  as 
follows : 

It  Is  stated  that  there  will  be  no  material  (iifCerence  in  the 
annual  cost  of  operation  [in  the  society's  pi-esent  house  and  in 
quarters  in  the  EnKineerinR  Societies'  HuildinKl-  This  depends 
on  the  construction  put  upon  the  word  "material.  "  Expressed 
in  actual  figures,  the  writer  finds  the  actual  difference  to  be 
$2,511  in  favor  of  our  present  home,  based  on  an  official  figure. 

How  this  computation  was  made  does  not  appear.  In 
view  of  what  has  been  said  already,  the  old  maxim,  "False 
in  one,  false  in  all,"  might  be  assumed  to  ap])ly.  For 
members  of  the  society  who  wish  to  know  the  facts  in 
the  case,  however,  it  may  be  of  interest  to  compare  a 
statement  of  the  expenses  incurred  by  the  American  So- 
ciety of  Civil  Engineers  in  operating  its  present  house 
at  57th  St.  witli  the  expenses  of  the  American  Society 
of  Mechanical  Engineers  in  connection  with  its  occu- 
pancy of  the  Engineering  Societies'  Building.  The  fig- 
ures are  taken  in  both  cases  from  the  official  report  of 
each  society's  governing  board  for  the  last  year. 

The  report  of  the  secretary  of  the  American  Society 
of  Civil  Engineers  for  the  year  ending  Dec.  31,  1915, 
contains  the  following  items  that  are  chargeable  to  occu- 
pancy of  tlie  society's  house:  Caretaking,  $1,801;  house 
supplies,  $13G ;  maintenance  of  house,  $.3,0;};3 ;  heat,  light 
and  water,  $1,304;  total  $6,334.  The  annual  report  of 
the  Finance  Committee  of  the  American  Society  of  Me- 
chanical Engineers,  rendered  at  the  last  annual  meeting, 
shows  an  expense  for  the  occupancy  of  the  Engineering 
Societies'  Building  of  $3,600. 

It  will  be  rightly  judged  by  the  members  of  the  Amer- 
II  an  Society  of  Civil  Engineers,  however,  that  differences 
of  a  few  thousand  dollars  either  way  in  the  operating 
expenses  of  the  society  in  connection  with  the  proposed 
change  are  of  trifling  importance  compared  with  anything 
allecting  the  welfare  and  prosperity  of  the  society  as  a 
whole.  The  point  on  which  greatest  emphasis  should  be 
laid,  we  believe,  is  that  in  discussion  of  the  pending 
question  before  the  society  the  members  are  entitled  to 
know  the  absolute  facts  in  the  case,  free  from  all  prej- 
udice and  preconceived  ideas. 


A  committee  of  the  Western  Society  of  Engineers, 
made  up  of  men  eminent  in  the  profession  and  of  high 
character,  has  drafted  a  code  of  ethics  which  the  society 
is  to  consider  and  adopt,  if  it  approves.  This  code  is 
entirely  different  from  the  codes  that  have  been  adopted 
by  other  engineering  societies.  Other  codes  consist  for 
the  most  part  of  statements  as  to  where  an  engineer's 
duty  lies  in  certain  specific  situations  that  often  recur 
in  the  profession.  The  code  drafted  by  the  Western 
Society  of  Engineers'  committee,  on  the  other  hand,  is  an 
•position  of  general  principles  that  should  govern  any 

•  'fessional  man  in  his  conduct  toward  fellow-members  of 


his  profession,  toward  his  clients  and  toward  the  public. 
It  sj)ecifically  avoids  mention  of  .specific  cases  and  direc- 
tion as  to  conduct  therein. 

Xo  one,  certainly,  can  criticize  the  lofty  spirit  that 
prevails  in  this  code,  nor  can  anyone  question  its  value 
to  the  engineer  who  will  seriously  study  it  and  accept  its 
principles  as  a  guide  to  conduct.  The  question  is  whether 
this  is  the  sort  of  code  of  ethics  that  is  the  most  useful 
for  adoption  by  an  engineering  .society.  The  answer  to 
this  question  turns  upon  a  clear  understanding  as  to  what 
purpose  a  code  of  ethics  is  to  serve.  To  put  the  same 
problem  in  another  way,  Is  it  the  purpose  of  a  code  of 
ethics  to  inspire  those  who  join  in  its  adoption  to  right 
living,  high  tliinking  and  a  high  plane  of  moral  conduct, 
or  is  it  intended  as  a  guide  to  correct  conduct  in  specific 
cases  where  a  man  may  honestly  be  puzzled  as  to  where 
his  duty  lies? 

Other  engineering  societies  which  have  dealt  with  this 
problem  have  agreed  that  a  code  of  ethics  should  be  a 
set  of  statutes,  as  a  definite  guide  as  to  what  is  correct 
conduct,  with  the  incorporation  in  certain  ca.ses  of  some 
elementary  moral  principle  such  as  the  Golden  Rule.  It 
is  true,  as  the  Western  Society  committee  points  out. 
that  no  formulated  code  will  cover  all  the  ethical  cases 
that  may  arise  in  the  course  of  an  engineer's  professional 
practice.  What  such  a  code  can  do  is  to  cover  the  cases 
which  most  frequently  arise  and  on  which  opinions  of 
engineers  of  inexperience  are  most  apt  to  need  guidance. 

It  is  perfectly  true  that  the  majority  of  the  members 
of  a  high-class  engineering  society,  especially  those  of  ex- 
perience and  standing,  have  little  need  of  a  code  of  ethics. 
They  have  learned  by  experience  the  proper  rules  of 
conduct  in  their  professional  relations,  and  they  are  no 
more  likely  to  refer  to  a  code  of  ethics  as  a  guide  to  their 
behavior  than  they  are  to  refer  to  the  standard  textbooks 
on  elementary  principles  in  engineering,  which  they  stud- 
ied when  laying  the  foundation  for  their  career. 

The  case  is  different,  however,  with  the  younger  men 
who  are  gaining  their  experience.  Even  though  they 
may  be  animated  by  such  high  principles  as  are  set  forth 
in  the  code  proposed  for  the  Western  Society  of  Engi- 
neers, they  are  living  in  a  practical  world  and  not  an 
ideal  world  ;  and  they  need  to  know  what  is  accepted  by 
the  profession  as  sound  ethical  conduct  when  certain  knot- 
ty questions  arise.  It  is  in  the  guidance  of  men  of  this 
class  that  the  chief  value  of  a  code  of  ethics  lies,  and 
it  is  for  this  reason  that  a  code  made  up  of  definite  statutes 
seems  to  us  more  useful  than  a  code  that  merely  states 
genera!  pi'iuciiilcs. 

W. 

That  accidents  will  happen  to  water-supply  conduits  of 
whatever  material  was  shown  in  January  of  this  year, 
when  a  slide  due  to  wet  weather  wrecked  a  short  section 
of  the  concrete  supply  main  of  Victoria,  B.  C.  A  reser- 
voir below  the  break  saved  the  city  from  having  its 
water-supply  cut  off.  This  incident  is  significant  in 
view  of  the  agitation  for  a  "concrete  and  steel"  pipe 
line  which  occurred  at  Seattle  after  wood-stave  pipe  line 
Xo.  2  was  put  out  of  commission  a  few  weeks  ago.  At 
Seattle  lack  of  storage  for  some  parts  of  the  city  resulted 
in  cutting  off  the  water-supply  for  three  days.  Even  du- 
plicate pipe  lines  were  of  no  avail,  because  when  one 
broke,  the  other  one  was  out  of  commission  for  repairs. 
Plenty  of  storage  below  the  break  would  have  saved  much 
anxiety  and  considerable  expense. 
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Asa   Old    Bs'ncl}^   CfroiBiimsaey   witlh  &. 


Sir — A  rcci'iil  coiivcrsation  with  an  old  mason  ami  con- 
tractor may  lu-  of  intort'sl  to  tlic  iirolVssion.  Tlic  sul)- 
staiU'O  of  it  follows  : 

This  mason  in  1881  constructed  a  cliimnoy  at  lMif,rlisli 
Center,  Lycominfi  County,  Pennsylvania,  for  a  tannery. 
The  chimney  had  a  hase  about  12  ft.  .scjuare,  founded  (i 
ft.  lu'low  the  surface  of  tlie  ground,  stei)i)ed  up  and  in 
with  18-in.  >te|)s,  and  was  of  rui)ble  masonry  grouted 
with  hydraulii  mortar.  The  siii)erstructure  of  tiie  chim- 
ney was  of   brick,   with   walls  :i"^    in.   thick  at    the   ba.se, 
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OLD  BRICK  CHIMNEY  WITH  INTEGRAL  CONCRETE  BASE 

tapering  to  18  in.  at  the  top — about  90  ft.  above  the 
ground.  Embedded  in  the.se  brick  walls  and  foundation 
were  sixteen  114-in.  round  rods,  which  extended  from 
near  the  base  of  the  foundation  to  about  33  ft.  above  the 
ground,  four  rods  on  each  side,  situated  near  the  flue 
and  flaring  out  in  the  base  to  correspond  with  its  greater 
width,  as  shown  in  the  sketch.  These  rods  engaged  iron 
plates  4  ft.  long,  6  in.  wide  and  about  1/2  in.  thick,  being 
secured  by  bolts  and  washers. 

The  reason  for  having  the  rods  embedded  as  .set  forth 
was  that  some  chimneys  in  that  neighborhood  had  blown 
down  in  high  winds.  The  rods  were  used  to  give  greater 
stability,  so  that  the  chimney  would  be  the  more  likely 
to  retain  its  upright  position  against  the  overturning  ef- 
fect of  a  high  wind,  the  stabilizing  effect  of  the  earth-fill 
being  clearly  recognized  when  the  chimney  was  thus  bound 
together  in  one  mass. 
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The  mason's  reason  for  not  using  concrete  was  that 
crushed  stone  was  relatively  expensive,  explosives  and 
rock-crushing  machinery  not  having  readied  their  i)resent 
development;  and  the  Rosendale  cement  used  at  that  time 
was  $2.50  a  barrel  at  the  railroad,  several  miles  away. 
It  was  not  the  diificully  of  using  forms  that  determined 
the  use  of  brick,  as  he  as.serts  that  he  constru<;ted  a 
reservoir  Hi  ft.  in  diamet(!r  and  12  ft.  deep,  the  lining 
of  which  was  concrete  1  ft.  thick,  with  earth  embank- 
ment on  the  outside.  This  concrete  lining  was  placed  in 
1-ft.  layers  between  circular  forms  of  ViJ''"-  white-pine 
sheathing,  which  were  raised  as  the  concrete  was  ])laced, 
and  fastened  for  the  further  placing  of  concrete. 

This  certainly  looks  like  &n  early  use  of  the  T-wall  sec- 
tion. It  is  immaterial  what  is  retained  in  a  vertical' 
position.  This  chimney  was  surely  a  retaining  wall. 
It  matters  not  if  it  were  only  fi  ft.  long;  the  ])rinciple 
was  there  just  as  certainly  as  if  it  were  (),000  ft.  long. 
It  might  be  said  that  it  was  never  loaded  or  brought 
into  use;  but  in  backfilling,  it  probably  retained  even 
earth  in  unbalanced  heights,  and  the  first  wind  was  a  trial 
or  use  of  the  principle.  B.  A.  Wise, 

Bradford,  Penn.,  Feb.  28,  191(;.  City  p:ngineer. 

L-naia®  To  Co2=ip®ctl  Acidl  SH^cdige 
ana  Hciffilholl^r  §©w®i^e  Tacalfes 

Sir — In  your  is.sue  of  Mar.  2,  1 !)!(),  is  an  important 
letter  by  W.  L.  Stevenson,  of  Philadelphia,  reciting  ex- 
periences at  the  Pennypack  Creek  plant,  whereby  sludge 
decomposition  in  Imhoff  tanks  was  benefited  by  the  ad- 
dition of  lime. 

I  do  not  doubt  the  correctness  of  Dr.  Imhoff's  views 
of  his  experience  in  the  Emscher  district,  as  stated  in 
his  article  in  Engineering  News,  Jan.  13,  1916;  but  to 
advise  in  general  against  the  addition  of  lime  seems  to 
me  to  be  very  questionable.  It  may  be  that  iron  or  other 
products  in  the  sewage  of  the  Emscher  district  may  make 
it  unnecessary  to  add  lime  there. 

Generally  speaking,  however,  the  use  of  lime  in  many 
cases  may  prove  most  helpful  in  bringing  about  proper 
bacterial  conditions  within  a  sludge-digestion  chamber 
where,  without  such  lime  treatment,  a  needlessly  long  pe- 
riod might  be  required  for  establishing  satisfactory  sep- 
ticization.  This  would  be  true  especially  in  ])lants  where 
stirring  arrangements  are  deficient  or  absent  for  bring- 
ing about  a  mixture  of  sludge  that  occasionally  after  quite 
long  intervals  is  found  to  be  in  an  acid  and  undigested 
stage. 

Different  results  no  doubt  follow  the  decomposition  of 
sewage  sludge  of  varying  composition  when  acted  upon 
by  various  types  of  bacteria.  What  the  relative  signi- 
ficance may  be  of  different  kinds  of  bacteria  and  of  dif- 
ferent ingredients  in  the  sewage  solids  is  a  matter  upon 
which  we  have  not.  complete  information.  It  has  seemed 
to  the  writer  that  the  predominating  types  of  bacteria 
rather  than  the  composition  of  the  freshly  deposited 
sludge  are  of  most  significance. 
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Tliis  tt'iitativc  conclusion  has  been  roacliod  as  a  result 
of  the  observation  at  various  InihoH'  plants  that  different 
compartments,  each  receiving  the  same  sewage,  have  dur- 
ing their  earlier  stages  shown  quite  marked  differences 
in  behavior.  I  agree  with  Dr.  Indioff  that  it  is  necessary 
to  provide  proper  bacteriological  environment.  It  seems 
to  me  that  stirring  arrangements  are  highly  important 
and  that  excessive  acidity  may  arise,  particularly  in  the 
case  of  Indioff  tanks  receiving  domestic  sewage,  wherein 
the  use  of  lime  for  a  time  at  least  woidd  prove  most  bene- 
ficial. GeoKGK  W.   FULLEI!. 

New  York  City,  Mar.  (1.  191(1. 
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Sir — In  your  recent  article  on  the  Bone  retaining-wall 
patent  (Feb.  10,  191fi)  you  make  the  commendable  state- 
ment that  Engineering  Neii's  has  thought  it  worth  while 
to  publish  the  history  of  the  Bone  patent,  for  the  reason 
that  the  engineering  profession  is  entitled  to  know  the 
facts.  It  is  very  apparent,  however,  that  a  numl)er  of 
the  points  of  history  and  facts  were  misrepresented  and 
omitted.  In  justice  to  the  infringing  engineer  and  to 
the  patentee  it  seems  only  proper  that  the  full  history 
of  rein  forced-concrete  retaining  walls  be  set  forth  from 
our  point  of  view. 

There  M'as  a  great  difference  in  the  early  work  of  Bone 
on  reinforced  concrete  as  applied  to  retaining  walls  and 
that  of  his  contemporaries.  ]\Ir.  Bone's  efforts  were  ex- 
erted in  the  actual  erection  of  life-sized  reinforced  walls. 
The  contemporaries  and  alleged  anticipators  engaged 
themselves  merely  in  discussions  as  to  whether  a  suc- 
cessful device  could  be  constructed  and  to  the  obtaining 
of  impractical  and  "paper"  patents.  None  of  the  alleged 
anticipations  passed  the  "limits  of  mere  suggestion  of 
imsuccessful  experiment."  None  of  the  contemporaries 
succeeded  in  devising  a  structure  that  anyone  ventured 
to  build  on  a  large  scale. 

Before  applying  for  a  patent  in  1898,  Mr.  Bone  pre- 
pared plans  and  bid  on  reinforced-concrete  retaining  walls 
for  a  $20,000  jol)  at  Hamilton,  Ohio.  Although  the  new 
type  of  wall  showed  a  marked  saving,  the  bid  was  not 
accepted.  From  that  time  on,  the  inventor  endeavored 
continuously  to  get  plans  adopted  or  bids  accepted  on  his 
iK^w  type  of  wall.  Although  a  saving  in  cost  could  be  ef- 
fected in  each  case,  everyone  was  afraid  of  the  wall  be- 
ciiuse  it  looked  so  thin  and  seemed  so  novel.  Calcula- 
1ions  were  presented  to  show  stability.  These  were  verified 
by  numerous  experiments  with  wood  models  and  colored 
stratified  sand  to  show  the  action  of  the  retained  material. 
Circulars  were  sent  to  the  engineers  of  all  important  rail- 
roads of  the  United  States,  explaining  tlie  merits  of  the 
invention  and  soliciting  op])ortunities  to  present  designs. 
In  1899  to  1902,  letters  were  written  to  a  number  of 
the  loading  consulting  engineers  of  the  country,  asking 
for  their  opinions  on  the  new  invention.  All  compli- 
mented the  novelty  of  tiie  device,  but  for  one  reason  or 
another  were  doubtful  of  its  practical  utility.  These 
letters  were  not  written  for  publication,  but  an  excerpt 
from  one  may  serve  to  show  the  view  taken  by  the  lead- 
ing engineers  of  that  time. 

The  dimensions  of  your  wall  and  the  stresses  to  which  it  is 
subjected,  to  meet  any  required  case,  are  open  to  considerable 
doubt.      As    the    theory    of    gravity    walls    involves    too    many 


assumptions  to  have  any  value,  and  as  practice  is  the  best 
KUide,  this  will  probably  apply  to  your  wall  also.  I  would 
make  several  experiments  for  various  heights  and  see  if  your 
theory  fits  them  all. 

Ai)out  the  time  the  patent  was  granted,  an  article 
describing  the  new  wall  was  sent  to  Engineerinrf  Ne.ivs. 
The  article  was  refused  pilblication  on  the  ground  that, 
being  merely  a  patent,  it  was  of  insufficient  interest  to 
engineers.  The  editor  stated,  however,  that  if  a  wall 
as  actually  built  could  be  produced,  its  description  might 
be  of  interest. 

These  early  efforts  show  conclusively  that,  contrary 
to  the  claims  made  by  .some  infringers  of  the  present 
day,  the  invention  was  by  no  means  self-evident  to  the 
designing  engineer.  The  leading  engineers  of  the  coun- 
try could  not  see  that  it  was  practical ;  and  the  editor  of 
the  leading  civil-engineering  paper  could  not  see  that 
this  device,  which  has  now  saved  the  country  millions  of 
dollars,  was  even  worthy  of  discussion.  Tliis  is  no  dis- 
credit to  the  leading  engineers  nor  to  the  well-informed 
editor.  It  merely  shows  the  state  of  the  art  at  that  time. 
It  shows  that  the  best  technical  minds  of  the  day  could 
not  see  the  virtue  in  a  light  concrete  retaining  wall  rein- 
forced with  steel  and  tliat  it  took  more  than  ordinary 
vision  to  foresee  its  utility. 

It  was  after  three  full  years  of  effort  before  the  paten- 
tee could  induce  anyone  to  risk  letting  him  erect  the 
first  wall.  This  wall  was  built  at  Black  Lick,  Ohio,  in 
1901.  It  is  known  as  the  first  reinforced-concrete  canti- 
lever retaining  wall  built  in  the  United  States  and  the 
first  in  the  world,  with  the  exception  of  a  wall  built  by 
J.  Lehman  in  Denmark.  Mr.  Lehman's  wall  was  of 
only  a  moderate  height,  except  a  small  portion  that  had 
a  maximum  height  of  9  ft.  The  Black  Lick  wall  liad 
a  maximum  height  of  28  ft. 

After  erecting  the  first  wall,  whicli  proved  a  success, 
the  patentee  was  hopeful  of  securing  further  business. 
He  advertised  with  renewed  vigor  on  a  larger  scale,  dis- 
tributing thousands  of  circulars  and  pamphlets  and  offer- 
ing to  prepare  plans  and  grant  licenses  for  a  compensation 
of  one-quarter  of  the  saving  effected  by  its  nse  as  com- 
pared to  gravity  designs,  calculated  for  equivalent  sta- 
bility. This  offer  has  been  standing  ever  since.  Although 
this  should  seem  very  attractive,  but  little  business  was 
secured.  The  majority  of  engineers  approached  seemed 
loath  to  have  their  clients  or  employers  think  that  any 
other  design  could  be  better  or  more  economical  than 
their  own. 

Descriptive  matter,  plans,  methods  of  design,  etc.,  were 
sent  to  various  patent-bar  manufacturers.  Some  of  these 
manufacturers,  with  no  reply  at  all,  came  out  in  their 
very  next  catalog  issue  with  cuts  and  descriptions  of  the 
Bone  wall,  but  with  no  mention  of  the  inventor  or  a 
patent.  Later  and  for  many  years  since,  they  have  ad- 
vised their  customers  that  the  Bone  patent  was  no  good. 
This  was  in  face  of  the  fact  that  counsel  advised  them 
that  the  Bone  patent  had  an  excellent  chance  of  being 
upheld  in  the  courts.  p]ven  some  textbooks  have  un- 
warrantedly  preeedented  the  courts  by  stating  that  the 
Bone  patent  was  prol)ably  of  little  value.  All  of  this  was 
unfair  to  the  infringing  designer  and  to  the  patentee. 

The  work  secured  by  the  ])atentee  was  principally  in 
southwestern  Ohio  and  on  small  jobs.  The  accounts  of 
these  jobs  were  distributed  throughout  the  country  from 
time  to  time  by  circulars  and  pamphlets  advertising  for 
further  business.     Accounts  of  some  of  this  work  were 
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inililislu'il  ill  |i('i'io(liiiils  iiiiil  ri'iiil  in  sc\ci'iil  |miicr>  hdini' 
tlic  Oliid  lOii^iiiccnii^  SucictN. 

'I'lu'ii,  at'fiT  till'  |mt(Mil(r  IkhI  iinuiKitcd  his  wall  for 
about  six  yi'iirs  and  had  diMiioiist rated  its  elliiitMicy  and 
I'l'oiioniy,  other  eii^'ineers  he-^an  slowly  to  apprcciato  its 
worth.  Many  of  these  eii<,Miieers  decided  that,  with  the 
data  and  e\ani)iles  ]iut  hel'ore  tlieiii,  they  would  make 
their  own  plans  and  a\iiid  ])ayiiien(  nf  i-nvaltv.  When 
t'Oiifronted  willi  i-etpiests  for  royally,  llie  inl'rin^icrs  us- 
ually tried  1(1  (Acuse  themselves  on  the  fjround  that  the 
idea  was  old  oi  that  they  had  j;aiiied  their  idea  elsewhere, 
liut  when  their  authorities  were  traeed  hack,  they  almost 
invariably  led  to  the  i)ul)liea1ions  ori«,nnated  by  Boiu! 
hinisell'.  The  ])atenlee  was  unalili'  to  <ivt  eompensation 
I'or  any  lar^e  jobs.  The  lar^c  inl'riii^a'rs  deliantly  re- 
fused payment  except  by  lawsuit.  They  knew  well  eium^di 
that  the  patentee  was  not  financially  abli'  to  li^ht  them 
in  the  courts.  Even  when  the  patentee  made  designs 
and  furnished  plans  by  which  the  walls  were  built,  he 
could  not  get  compensation  from  the  large  infringers. 
The  more  engineering  service  of  preparing  the  plans  for 
a  specific  job,  liowever,  was  not  so  much  of  a  loss  as  the 
years  of  work  spent  in  convincing  engineers  of  the  prac- 
ticability and  advantages  of  the  patented  wall,  the  de- 
riving of  new  formulas  and  data  for  use  in  design  and 
the  risks  taken  in  erecting  the  first  walls. 

It  became  evident  very  early  that,  no  matter  what  the 
engineering  service,  the  patent  would  have  to  run  the 
mill  of  the  courts,  as  is  the  usual  course  of  patents.  The 
patentee  then  began  to  exert  himself  toward  getting  finan- 
cial backing.  After  two  years  of  endeavor  in  this  line 
he  succeeded  in  getting  some  Cincinnati  capital  to  in- 
vest, and  in  190G  the  "Concrete  Steel  Eetaining  Wall 
Co."  was  incorporated.  The  object  of  the  company,  be- 
sides protecting  its  interests  by  necessary  lawsuits,  was 
to  continue  on  a  larger  scale  the  work  started  by  the 
patentee,  both  as  to  designing  and  contracting  for  walls. 
Soon  after  the  company  had  been  launched  and  a  catalog 
issued  and  distributed,  the  moneyed  interests  withdrew, 
but  business  was  continued  under  the  same  name.  The 
patentee  endeavored  for  six  years  more  to  interest  cap- 
ital. Several  reorganizations  were  instigated,  but  the 
project  finally  failed.  The  discouragements  encountered 
in  these  attempts  at  promotion  are  the  same  story  as 
the  early  history  of  nearly  all  valuable  inventions.  The 
universal  arrangement  is  a  scheme  of  the  capitalists  in 
which  the  inventor  is  eventually  to  be  squeezed  out  and 
all  of  the  fruits  to  fall  to  the  capitalists. 

About  1907,  soon  after  the  organization  of  the  Con- 
crete Steel  Retaining  Wall  Co.,  the  company,  to  advertise 
itself,  did  much  work  toward  education  in  the  design  of 
reinforced  walls.  Education  was  badly  needed.  Little, 
if  anything,  was  to  be  found  in  textbooks.  Designs  were 
still  being  made  by  the  old  middle-third  rule.  Little 
attention  was  given  the  economic  proportioning  of  heel 
and  toe.  Designs  were  not  adapted  to  their  ])articular 
foundations  nor  were  eccentric  settlements  looked  into. 
In  short,  designers  were  following  the  methods  used  for 
gravity  walls,  which  obtained  but  a  part  of  the  advan- 
tages of  the  reinforced  walls.  The  patentee  and  his 
associates  had  devised  new  theories  and  formulas  adapted 
to  the  reinforced  wall.  These  were  set  forth  in  catalogs 
and  also,  with  curves  and  charts  to  facilitate  their  appli- 
cation, were  published  in  periodicals.  They  have  been 
circulated  to  anyone  interested  ever  since. 


Mill  li  i,f  ihc  |iatcntec's  time  was  taken  up  in  allempl,- 
to  interest  capital,  but  he  also  individually  Idok  con- 
tracts for  walls  in  addition  to  making  designs.  About 
l!)()H  an  arrangement  was  made  with  the  Ferro  Conerele 
Conslriiction  ('o.,  Cincinnati,  a  larg(!  contract  companv, 
to  |iresent  bids  on  retaining  walls  under  license  of  tin 
I'iilenl.  This  company  solicited  work  from  all  imj)ortant 
railroads    in    the   counlrv,    but    failed    to   secure   a    single 

job. 

In  1!M^  the  patentee  received  from  a  contract,  for  the 
lirst  time,  sullicient  i)rofit  to  warrant  bringing  a  lawsuit 
and  defending  his  business.  The  first  suit  was  brought, 
not  against  a  small  infringer,  but  against  a  large  cor- 
poration. It  was  against  the  (Jbicago,  Burlington  & 
Quincy  Hailroad  Co.,  which  sent  men  to  lOurope  to  find 
anticipations.  They  returned  empty  handed.  The  re- 
sults of  this  case  furnished  the  first  working  basi.s  to 
continue  pro.secutions  against  infringers.  There  have 
since  been  a  number  of  suits  brought,  mostly  against  large 
corporations.  Most  of  the  ca.ses  have  been  settled  out  of 
court.  The  reason  was  not  because  the  defendants  were 
unable  to  stand  lawsuits.  They  were  much  better  able- 
than  the  pat(>ntee.  There  have  been  three  decisions  in 
fa\or  of  I  lie  patent  and  one  dismissal.  The  opinion  of 
Judge  Anderson,  while  frankly  against  the  patent,  does 
not  go  so  far  as  to  hold  any  of  the  claims  invalid. 

The  question  of  anticipation  is,  from  necessity,  to  be 
settled  only  by  the  courts,  and  we  shall  not  discuss  that; 
but  if  tlie  engineer  who  desires  knowledge  of  the  facts 
will  look  up  and  compare  the  originals  of  the  alleged 
anticipations  as  published  in  Enyineering  News,  Fel).  10, 
1916,  p.  254,  some  of  them  will  appear  in  a  difi'erent 
light. 

When  engineers  once  appreciated  the  economy  and  ad- 
vantages of  reinforced-concrete  cantilever  walls,  they  could 
at  any  time  have  obtained  a  license  to  use  the  patent. 
The  business  methods  have  always  been  clearly  given  in 
the  catalogs  issued,  and  there  is  no  excuse  for  not  taking 
advantage  of  the  patent  license.  The  catalogs  were  wide- 
ly and  carefully  circulated.  It  is  true  that  extensive 
magazine  advertisements  were  not  used,  and  infringe- 
ments were  not  at  first  prosecuted,  for  the  simple  reason 
that  the  patentee  did  not  have  the  money  to  do  so.  The 
patentee,  not  from  choice,  is  now  forced  to  hunt  up  in- 
fringers and  make  claims  to  obtain  recompense  for  what 
he  has  done  and  for  what  he  knows  he  is  justly  entitled  to. 

It  has  been  argued  that  an  engineer  should  devote  his 
invention  to  the  public.  The  author  of  such  a  statement 
shows  his  absolute  ignorance  of  what  work  it  takes  to 
bring  an  ordinary  invention  into  use.  When  something 
actually  novel  is  originated,  the  public  does  not  receive 
it  with  open  arms.  Its  merits  must  be  shown  and  proved. 
The  service  rendered  in  giving  the  world  an  invention 
consists  by  no  means  of  the  mere  conception  of  a  thought. 
Aside  from  the  work  of  experimenting,  it  usually  costs 
years  of  work  before  the  invention  is  driven  into  public 
favor  and  appreciation.  The  man  who  lets  his  idea  drop 
would  do  little  good  compared  with  the  man  who  works 
with  that  idea  until  some  good  use  is  made  of  it.  It 
would  be  very  gracious  for  a  man  to  devote  years  of  his 
labor  gratis,  but  an  inventor  has  no  more  occasion  to  do 
it  than  the  ordinary  engineer  would  have  to  perform 
his  daily  work  for  nothing. 

It  is  a  satisfaction  to  know  that  the  prejudice  again.t 
patents,  among  engineers,  is  by  no  means  unanimous. 
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There  arc  many  fair-minded  men  of  the  profession  who 
want  to  see  anyone  who  has  rendered  a  service  paid  for 
it.  Wliatever  the  criticisms  against  the  Patent  Office 
system  and  judiciary  metliods  may  be,  the  case  of  the 
Bone  patent  is  one  in  which  the  primary  object  of  the 
patent  law  is,  partly  at  least,  attained.  It  is,  although 
after  many  years,  giving  the  inventor  a  reward  for  his 
lai)or.  Evan  P.  Bone, 

Frank  A.  Bono  &  Son. 
Cincinnati,   Ohio,  Mar.   II,   !!)!(;. 

[Engineering  Netrs  is  glad  to  give  space  to  this  very 
frank  statement.  There  is  no  doubt  that  Frank  A. 
Bone  in  the  beginning  believed  himself  to  be  the  orig- 
inal inventor  of  the  reinforced-concrete  cantilever  wall 
and  honestly  tried  to  promote  its  use.  His  experiences 
only  emphasize  the  conservatism  of  the  engineering  pro- 
fession and  the  reluctance  of  the  American  engineer  for 
many  years  to  accept  and  believe  in  the  merits  of  rein- 
forced concrete.  But  because  most  American  engineers 
of  15  years  ago  were  unable  to  recognize  the  advantages 
of  a  construction  already  adopted  in  Europe  and  described 
in  the  European  press  is  no  reason  why  American  engi- 
neers of  today  should  be  made  to  pay  tribute  to  one 
who  did. 

While  agreeing  with  Mr.  Evan  Bone  that  the  legal  as- 
pects of  the  controversy  cannot  be  successfully  discussed 
in  these  pages.  Engineering  News  must,  in  answer  to 
some  of  Mr.  Bone's  statements,  give  as  its  opinion  that : 

1.  A  number  of  the  "alleged  anticipations"  by  Euro- 
pean engineers  did  go  beyond  the  "limits  of  mere  sug- 
gestion of  unsuccessful  experiment." 

2.  Reinforced-concrete  cantilever  walls  were  built  in 
Europe  before  1901. 

3.  The  Chicago,  Burlington  &  Quincy  R.R.  did  not 
have  to  send  men  to  Europe  to  find  anticipations.  Rec- 
ords of  such  anticipations  were  available  in  the  nearest 
good-sized  library.  Furthermore,  the  railroad's  attorneys 
evidently  did  not  discover  the  more  important  anticipa- 
tions mentioned  in  Engineering  News  of  Feb.  10,  191G. — 
Editor.] 

^: 

Sir — In  Engineering  News  of  Jan.  G  the  department  of 
Construction  News  shows  what,  at  first  sight,  seems  to  be 
a  very  optimistic  beginning  for  the  year  191G.  In  your 
discussion  of  the  business  outlook  you  pass  along  the  good 
word  one  hears  on  all  sides : 

The  spirit  of  optimism  and  hopefulness  prevails  to  a  degree 
that  has  not  been  apparent  for  years,  and  the  general  belief 
and  expectation  is  that  there  will  be  such  prosperity  during 
the  year  as  will  recompense  the  people  of  this  country  for  all 
their  past  misfortunes.  .  .  .  Prices  on  all  lines  of  building 
material  have  advanced,  with  further  expected  increases  when 
the  season  opens  up  in  the  spring.  This  is  due  a  great  deal 
to  the  high  price  and  scarcity  of  labor. 

In  view  of  this  high  price  of  materials,  this  scarcity 
of  labor  and  increased  cost  of  delivery  it  seems  that  there 
should  be  a  note  of  pessimism  rather  than  the  opposite. 

There  is  no  topic  of  greater  interest  to  engineers  than 
that  of  future  business  prospects  and  general  construction, 
for  in  boom  times  there  is  a  large  amount  of  construction 
work,  necessitating  a  great  deal  of  technical  labor,  while 
in  dull  times,  or  financial  depressions,  the  opposite  is  true. 
The  one  means  increase  of  salaries,  continuous  employ- 
ment and  prosperity,  while  the  other  means  a  nonpaying 


business  or  bankruptcy,  reduction  of  salaries  or  perhaps 
the  very  unsatisfactory  state  of  loafing  altogether. 

The  industries  of  the  country  have  passed  from  com- 
parative stagnation  to  tremendous  business  in  less  than  a 
year.  Our  principal  industrial  product,  steel,  is  being 
manufactured  at  a  greater  rate  than  ever  before.  The 
prices  have  increased  from  50%  to  300%  in  most  finished 
products.  Within  a  few  days  many  inquiries  for  steel 
products  have  been  withdrawn  because  of  the  higli  prices. 
This  condition  contains  the  germ  of  financial  depression, 
for  it  indicates  that  the  holders  of  the  purse  strings  will 
not  extend  construction  work  more  than  is  absolutely 
necessary  for  maintenance  purposes,  when  prices  are  at 
the  present  level. 

Our  financial  history  furnishes  instances  where  condi- 
tions were  practically  the  same  as  at  the  present  time.  In 
1SG2  a  boom  started  in  which  the  demand  for  iron  prod- 
ucts increased  100%  within  a  few  months.  It  being  im- 
possible to  supply  such  a  demand,  prices  rapidly  increased. 
The  war,  which  first  depressed  business,  helped  to  increase 
it  in  18G3  and  18G4.  The  boom  reached  its  height  in 
1864,  when  many  factories  were  obliged  to  close  their 
doors  for  want  of  construction  material.  Investment  in 
new  construction  almost  entirely  ceased,  but  construction 
for  war  purposes  continued.  The  price  of  iron  increased 
from  $35  in  1863  to  $80  in  1864.  At  this  high  point 
construction  material  began  to  accumulate  rapidly  on  all 
sides,  and  the  price  of  iron  fell  50%  in  ten  months. 

People  here  attributed  this  remarkable  occurrence  to  the 
Civil  War;  but  there  was  no  war  in  Europe  in  which 
England,  France  or  Belgium  was  engaged,  yet  each  of 
these  countries  suffered  Severely  from  an  industrial  depres- 
sion that  lasted  for  several  years. 

There  is  a  marked  similarity  between  the  position  of  the 
United  States  at  the  present  time  and  that  of  England 
and  France  in  1866  and  1867.  Both  the  Union  and  the 
Confederate  states  purchased  at  exorbitant  rates  all  the 
munitions  that  could  be  had,  causing  the  price  of  all 
construction  materials  to  rise  beyond  the  point  where 
the  public  would  invest  in  new  construction.  This  situa- 
tion involved  at  once  a  falling  off  in  the  employment  of 
labor  and  a   resulting  financial   depression. 

At  the  present  time  the  influx  of  gold  to  ])ay  for  muni- 
tions— bought  at  tremendous  prices — thereby  leaving  a 
large  unearned  increment  in  the  hands  of  the  favored 
few,  will  but  temporarily  aid  in  creating  prosperity  for 
business  as  a  whole. 

The  present  boom  has  put  construction  material  nearly 
up  to  the  price  level  of  1907,  and  this  has  been  done 
within  a  year,  whereas  in  1907  three  years  of  expanding 
business  were  realized  before  the  crash  came.  This  world 
war  has  then  produced  an  economic  condition,  so  far  as 
prices  of  material  and  labor  are  concerned,  which  would 
have  required  from  two  to  five  years  with  ordinary  busi- 
ness revivals  such  as  have  taken  place  during  the  last  fifty 
years.  We  are,  therefore,  nearly  at  the  brink  of  depression 
and  consequent  stagnation  of  all  investment  in  new  con- 
struction, because  of  constantly  increasing  prices  largely 
produced  by  external  causes.  0.  L.  Bilderbeck. 

New  London,  Conn.,  Jan.  30,  191G. 


Test  Data  on  Lohh  of  Head  in  fire  hydrants  of  different 
makes  with  water  flowing  through  at  high  rates  is  desired  by 
Water-Works  Superintendent.  References  to  publisliod  data 
or  brief  summaries  of  unpublished  information  would  be 
welcome. 
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No  bottor  i'xiiiiii)lc  o(  tlic  Iciuicity  nf  Aimiir: 
noiTs  could  1m>  t'oimd  thiiii  tlic  kccpin.L;  (<\)r\\  cif  (Ik 
iTii  Pacilic  l.'\.  i>r  Mcxiid  (Imiiii;-  tlic  Inst  (i\c  yrais. 
l)iiriii,Lr  all  llu'  lii.iililcs  uf  that  unt'ortunatc  coiiiilr}  this 
railway  has  never  heen  (uit  of  (i|ieraliiin  lor  over  two 
weeks  at  a  time.  It  is  i)|ieralini;-  today  (.Mar.  !))  all  sec- 
tions of  the  Soul  hern  I'acilic  and  the  Sonora  I'v. 
except  a  ]'^'0-ini.  >e(tion  iimninii'  I't'oiu  Kosario  to  Tepie. 
One  group  of 
revolutionists  and 
i)ri<iands  al'lei-  an- 
other has  linrni'd 
hridiicsand  caused 
destruction  until, 
as  Vice-President 
and  Chief  Engi- 
neer L.  II.  Long 
told  the  editor, 
what  is  left  is  a 
"p  r  e  1 1  y  b  u  ni 
road,"  so  I'ough 
and  rugged  tliat 
on  a  recent  trip  lie 
jokingly  remarked 
that  from  tlie 
front  platform   of 

his  ear  one  could  .always  sec  1he  locomotive 
or  around  the  other  cars.  Xevertlieless,  tin 
passable  for  both  freight  and  passengers. 

A  few  of  the  larger  bridges,  like  that  shown  in  Fig.  2 — 
the  Yaqui  Eiver  bridge — have  not  been  destroyed, 
doubtless  because  it  would  have  required  too  much  en- 
ergy. But  every  structure  that  would  burn  has  been 
burned,  and  this  included  in  some  instances  the  substruc- 
tures of  steel  bridges.  The  great  majority  of  the  bridges 
destroyed  have  been  timber  trestles,  varying  in  length 
from  15  to  1,5T5  ft.  The  aggregate  length  of  bridges 
destroyed  between  December,  1910,  and  ]\Iar.  1,  1916, 
has  been  7."),151  lin.ft.,  including  71  openings.  Of  this, 
5,9 15  ft.  was  work  that  has  been  destroyed  more  than  once. 

Fortunately,  all  the  streams  crossed  are  dry  in  all  ex- 
cept the  rainy  season,  so  that  to  keep  the  railway  in 
operation,  instead   of  attempting  to   rebuild  the   ruined 
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BRIDGE   ON   SOUTH KRN   PACIFIC   OP   MEXICO   BURNED   BY 
VILLISTAS   IN   JUNE,    1915 
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except  in  arlual  battle,  Avl 
of  tiie  current  commandci's. 

The  various  marauding  bands  have  become  very  c.\])ert 
in  the  destruction  of  property,  j^'H'tieularly  of  railway 
jn-operty,  and  have  learned  most  of  the  tricks  of  the  bettci  - 
trained,  though  hardly  moi-e  experienced,  troops  of  the 
past.  One  of  their  pet  ])errormances,  in  fact,  was  M^ell 
known  in  the  Civil  "War.  This  is  the  total  annihilation 
of  the  railway  track,  not  only  by  tearing  up  rails  and  ties, 
but  by  using  the  ties  as  material  for  a  bonfire  in  which 
the  rails  are  heated  red  hot  and  Avhen  in  that  condition 
twisted  around  nearby  telegraph  j^oles  or  trees.  The 
restoring  of  a  line  so  destroyed  is  a  man-.sized  job. 

Apparently,  however,  there  has  been  little  of  the  dyna- 
miting of  the  larger  more  solid  structures  such  as  has 
heen  so  common  in  the  i)rcsent  European  Wrv,  and  the 
I'csnlts  of  whicli  have  so  often  been  pictured. 


*;>»Sfe^ 


FIG.    2.      YAQUI    RIVER    BRIDGE    OF    THE    SOUTHERN 

PACIFIC    OP   MEXICO 

One  of  the  few  large  structures  which  have  not  been  destroyed 


FIG.  3.   DETOUR  THROUGH  RIVER  BOTTOM  AROUND 

BURNED  BRIDGE 

Dry  stream  beds  are  used  instead  of  rebuilding-  bridges 
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On  Sunday,  -Mar.  1:^,  J!) Hi,  al  about  !»  p.m.  the  Scottcn 
Ave.  sewer  in  Detroit  was  wrecked  by  an  explosion  of 
irasoline  vapor,  and  the  pavement  overlicad  was  lipped 
up  for  a  length  of  over  2  mi.  Ttic  detonation  was  severe 
and  was  plainly  heard  for  ].")  mi.  JJesidents  of  Scotteu 
Ave.  were  tlirown  off  their  feet,  and  several  were  shaken 
out  of  bed,  l)ut  only  three  persons  M'ere  injured.  The  street 
was  paved  with  l)rick  on  a  concrete  fcnnidation,  and  at 
places  slabs  M'ere  thrown  up,  as  shown  in  the  accompany- 


Itol)inson,  111.  The  tank  was  stenciled  to  show  that  ii 
bad  been  tested  to  (iO-ib.  pressure  and  that  the  safety 
\aive  had  been  tested  to  12  lb.,  but  the  dates  of  inspection 
were  not  stenciled.  'I'he  leakage  was  through  the  outlet 
\al":e  located  undei-  tlic  center  of  the  tank  bottom.  Tiiis 
bad  been  capjjcd,  but  the  cap  was  fractured  by  freezing 
of  trapped  water.  The  leakage  was  at  a  I'ate  aijout 
one-fil'th  of  fvdl  discharge. 

The  val\('  was  removed  alter  the  tank  was  freed  of 
gas,  and  it  was  found  that  a  %-in.  bolt  had  been 
I  nilHMlded  in  the  lead  seat  of  the  nozxle,  so  that  the  valve 
c(Uild  not  cDUipletelv  close. 


FIG.    1.      SKETCH    MAP    AND    PROPIIjE,    .SCOTTEN    AVE.,    DETROIT 


PIG.   2.     ]!!•> 


'1"  .^]':\\'i;i;  i:xim. 


iL-iiii;i:iA' 


l-XI«i;i;    .MICHIGAN    CENTRAL   R.R. 


ing  illustration.  At  two  places  the  city  water  iiiain>  were 
broken,  and  nearby  cellars  were  tloodeil.  A  dock  jiear 
the  outlet  of  the  Seotten  Ave.  sewei-  was  set  on  lire  by 
burning  gas.  The  damage  to  the  city  has  been  roughly 
e-^tiniated  by  Commissioner  of  Public  A\'()iks  (Jeorge  II. 
Fenkell  at  $500,000.  The  Seotten  Ave.  sewer  was'  built 
in  the  years  from  1888  to  l!)08  at  a  total  co.st  of  $!3:i,800. 
The  explosion  was  caused  by  the  escape  of  some  10,000 
gal.  of  gasoline  from  a  tank-car  on  a  ])rivate  siding  of 
the  Raths  Oil  Co.  Had  it  not  be..n  for  the  facts  that 
most  of  the  sewers  in  Detroit  are  located  in  streets  extend- 
ing at  right  angles  to  the  river  and  that  there  are  some 
lifly  odd  outlets  into  the  Detroit  Ifiver,  the  distribution 
"I  the  gasoline  vapor  would  have  been  wider  and  the 
'^iniage  from  e.xplosions  woul<!  lia\('  been  much  greater. 
The  tank-car  that  caused  the  troidjle  V'as  the  property 
•'f  the  German-American  Car  Co.,  Farrell,  Penn.  It  was 
''iiilt  in  1!M;{  and  was  leased  to  the  Wabash  Refining  Co., 


FIG.    3.      P.WEMENT   UPHEAVAL   NEAR    L.V    riALLE   .ST. 
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Rapid-Transit  RailM^a^  Systemm 
fotr  GimkciB^mattn 

I'lniis  lur  till'  new  ra|iiil-li'ansit  I'liilway  systciu  in  Ciii- 
C'iniuiti  weiT  lulvaiu'cd  anullu'r  slajii'  on  Mar.  14,  wlieii  llic 
City  Council  passed  an  ordinanco  submitting  to  ))o])ular 
voto  on  Apr.  '-i')  tlio  ordinani'e  for  tlu'  issue  of  $(),()00,()0() 
Ixinds  to  l)uild  the  pro])()sed  system,  rreliminary  surveys 
for  till'  rapid-transit  system  were  made  by  F.  C.  Kdwards 
and  W'arci  I?ald\vin  in  1914.  Their  surveys  iiududed  a 
belt  line  around  the  city,  with  a  loop  in  the  l)usiness 
district.    About  6VL'  i"'-  would  be  built  as  a  subway. 


Hsitlnoimsil 


The  National  Sejjtic  i'rocess  Protective  League  was 
formed  at  Des  Moines,  Iowa,  on  Mar.  14,  1916.  About 
;i5  delegates  were  present,  from  Iowa,  Kansas,  Minnesota 
and  Ohio.  Dr.  H.  M.  Bracken,  Minneapolis,  secretary  of 
the  IMinnesota  State  Board  of  Health,  was  elected  presi- 
dent, and  F.  G.  Tierce,  Marshalltown,  Iowa,  secretary- 
treasurer.  The"  object  of  the  league  is  to  defend  all  suits 
filed  against  its  members  for  the  infringement  of  Cameron 
septic-tank  patents.  All  municipalities,  corporations,  com- 
panies and  individuals  interested  in  sewage  disposal  are 
eligible  to  membership,  subject  to  the  approval  of  the 
executive  committee,  upon  the  payment  of  the  proper  fee. 

Prof.  A.  JMarston,  Ames,  Iowa,  discussed  the  develop- 
ment of  septic  tanks  and  the  litigation  in  regard  to  the 
claim  of  the  Cameron  Co.  for  royalties.  E.  E.  Sampson, 
assistant  attorney  general  of  Iowa,  explained  the  legal 
status  of  the  Cameron  claims,  especially  in  the  light  of 
the  recent  decision  against  the  City  of  Winchester,  Ky. 

Following  a  general  discussion,  a  committee  was  ap- 
pointed to  report  upon  a  plan  of  organization.  The 
committee  brought  in  the  following  resolution,  which  was 
adopted : 

Whereas,  The  Cameron  Septic  Tank  Co.,  of  Chicago,  is 
making  demands  upon  municipaHties  throughout  the  United 
States  for  the  payment  of  excessive  royalties,  on  account  of  a 
certain   alleged   patent   which   it   claims   to    own;    and, 

Whereas,  This  conference  has  been  advised  by  able  attor- 
neys that  in  their  judgment  the  alleged  patent  of  the  Cameron 
Septic  Tank  Co.  has  already  expired  and  that  it  is  no  longer 
a  live  and  valid  patent  upon  which  royalties  can  legally  be 
collected;  and, 

Whereas,  It  is  the  judgment  of  those  from  the  several 
states  represented  in  this  conference  that  the  interests  of  the 
taxpayers  and  general  public  can  best  be  protected  by  contest- 
ing the  validity  of  said  alleged  patent,  by  ascertaining  the 
scope  of  its  valid  claims,  if  any  there  be,  and  by  refusing  to 
pay  any  and  all  royalties  to  the  said  Cameron  Septic  Tank 
Co..  on  account  of  said  patent,  until  after  the  courts  of  final 
jurisdiction  have  upheld  the  validity  of  such  patent  and  the 
liability  for  such  royalties;  and 

Whereas,  The  expense  of  defending  suits  of  this  character 
would  prove  burdensome  to  a  single  municipality;  and. 

Whereas,  The  benefits  which  would  accrue  from  such  a 
suit,  if  successfully  contested,  would  prove  of  value  to  all  of 
the  municipalities  from  which  royalties  are  being  demanded 
and  particularly  to  the  taxpayers  of  such  municipalities; 
now,  therefore,   be  it 


UcH<ilvc(l,  That  the  National  .Septic  I'roccHH  I'rotei^tlve 
liOaKUe  bi%  and  the  Hiimo  Im,  hereby  formed  for  the  piirpoHe  of 
aiding  In  the  dofonHe  of  any  huII  brouKht  by  the  Cameron 
.Septic  Tank  ("o.  agalnHt  any  municipality,  eoinpany,  <:iir|ioi.i- 
11(111.  Htate  in.stltutlon  or  private  Individual  which  Ih  a  iii^  inh.r 
iif    this    leiigiio,    when    Hueh    Hult    Involves    the    v;illdlly    of    .said 

p.ll<'Mt. 

The  mcinhcrsiiip  fees  for  cities  are  graded  by  Ihonsaiidg 
of  ]uipuiation,  as  follows  :  Under  two,  $10;  two  to  live,  $1  ~>; 
five  to  ten,  $30;  ten  to  twenty,  $5}.j;  twenty  to  fifty,  $:!0; 
over  fifty,  $;i5. 

There  will  be  two  directors  for  each  state.  Tliose  so 
far  chosen  are:  Iowa,  Dr.  J.  F.  Cole,  president  Iowa 
League  of  Municipalities;  Lafayette  Higgins,  engineer 
State  Board  of  Health,  Des  Moines.  Kansas,  C.  A. 
Haskins,  engineer  State  Board  of  Health,  Lawrence. 
Ohio,  W.  H.  Dittoe,  engineer  State  Board  of  Health, 
Columbus.  Illinois,  Langdon  Pearse,  assistant  engineer 
Sanitary  District  of  Chicago;  Paul  Hansen,  engineer 
State  Board  of  Healtli,  Urbana.  California,  W.  J.  Locke, 
secretary  League  California  Municipalities;  Charles 
G.  Hyde,  consulting  engineer  State  Board  of  Health, 
Berkeley.  Minnesota,  H.  A.  Whittaker,  assistant  engi- 
neer State  Board  of  Health,  Minneapolis;  G.  A.  Gsell. 

It  is  interesting  to  observe,  as  brought  out  in  the  dis- 
cussion, that  the  alleged  infringements  of  the  Cameron 
septic-tank  patents  are  not  confined  to  what  are  frankl} 
called  "septic  tanks,"  but  extend  "to  those  which  employ 
jiutrefactive  reduction  of  sewage  solids,  but  which  for 
purposes  of  evasion  have  been  styled  'sedimentation'  or 
'settling  tanks,'"  as  well  as  to  the  more  recently  exploited 
'Imhoff'  or  'two-story'  septic  tank." 

It  is  further  important  to  notice  that  the  terms  for 
licenses  are  3%  per  annum  on  the  original  cost  of  the 
complete  plant  and  subsequent  additions,  "including"  (to 
quote  from  a  letter  signed  by  Mr.  Wyllie,  of  the  Cameron 
Septic  Tank  Co.)  "the  tanks,  contact  beds,  filters  oi 
other  appurtenances,  for  the  number  of  years  each  plan! 
has  been  in  operation  to  date 'of  settlement,  plus  an  addi- 
tional 3%  for  the  remaining  unexpired  term  of  the 
patent." 

As"©  Bag  MiIlafta.iP5^  ProIbJleiiias 

To  secure  a  safe  and  adeqviate  water-supply  and  safelj 
to  dispose  of  all  wastes  are  the  greatest  problems  o: 
military  camp  making  is  what  was  told  the  audience  a 
the  sixth  of  the  New  York  City  engineers'  military  lee 
tures.  Mar.  20.  Tactical  considerations  fix  the  locatioi 
of  camps  for  an  army  in  action,  but  otherwise  engineerin; 
considerations  i^revail — good  water,  dry  ground,  presenc 
of  wood,  grass  and  forage,  location  of  roads  and  rail 
road  facilities.  The  best  ground  has  a  tough  turf  ove 
a  porous  subsoil.  An  old  camp  ground  should  not  b 
reoccupied  for  two  or  three  months. 

The  army  field  regulations  provide  standard  cam 
plans — which  usually  cannot  be  followed  except  as  1 
preserving  organization  units,  widely  separating  kitchei 
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from  latrines  and  pickets,  etc.  The  engineer  troops  are 
sent  ahead  to  lay  out  the  camp  and  are  accompanied  by 
representatives  of  each  organization  to  guide  the  forces 
to  desigiuited  places.  One  battalion  of  engineers  is  al- 
lotted to  an  army  division,  but  it  is  given  other  ti'oops 
for  labor.  Where  the  camp  is  by  a  stream,  the  various 
water-supplies  are  taken  out  in  the  following  order  from 
upstream  down  :  Drinking  and  cooking,  watering  horses, 
bathing,  laundry.  Guards  are  immediately  posted  to 
secure  observance  of  these  limits. 

When  the  main  body  arrives,  the  first  work  is  to  set 
up  the  kitchens ;  then  the  latrines  are  built.  The  third 
work  is  getting  in  water  and  wood,  and  finally  main  tents 
are  pitched. 

In  most  cases  it  is  necessary  to  purify  the  water- 
supplies — by  heat,  filtering  or  chemical  action.  The 
Forbes  regenerative  sterilizer  has  been  adopted  in  Amer- 
ica in  small  and  large  imits,  ])roducing  15  and  300  gal. 
per  hr.  and  using  1  and  20  qt.  of  oil  fuel  per  hour.  The 
Darnell  mechanical  filter,  devised  by  the  Army  Medical 
Corps,  is  highly  regarded.  It  requires  a  tank,  two  cans, 
a  siphon  filter  and  cloth ;  alum  and  sodium  carbonate  are 
used  as  the  precipitant.  Only  5  min.  is  required  to  set 
up,  and  2  or  3  to  start  operation;  98%  bacterial  reduc- 
tion is  secured  plus  good  clarification. 

In  disposing  of  wastes  sewers  are  usiially  impracticable. 
Garbage  is  always  burned — preferably  in  a  stone-lined 
incinerating  pit.  For  fecal  matter  simple  pit  latrines 
are  most  used  and  gradually  filled  in  with  the  excavated 
dirt.  The  ]\IcCall  portable  incinerator,  however,  is 
%videly  used ;  with  this  the  wastes  are  received  in  pans 
over  the  firebox  (cold  except  when  cremating). 
'^. 

A  rcinforced-concrete  roof  that  was  being  placed  in 
the  remodeling  of  the  old  JMemphis  Brewing  Co.'s  build- 
ing for  a  storage  warehouse  for  the  Paterson  Transfer 
Co.  at  Memphis,  Tenn.,  collapsed  on  Mar.  6  and  injured 
two  men  who  were  caught  under  the  debris.  The  roof 
was  designed  by  the  architect  in  charge  of  the  remodeling 
of  the  building.  It  covered  an  area  of  26  ft.  4  in.  by 
67  ft.,  with  beams  spanning  the  short  side  on  12-ft. 
centers. 

The  slab  was  4  in.  thick,  with  %-in.  round  rods  on 
12-iu.  centers,  and  the  beams  were  7  in.  wide  by  8  in. 
deep  under  the  slab,  witli  four  1-in.  square  twisted  bars 
all  in  the  same  horizontal  plane.  Two  were  bent  up  at 
each  end  5  ft.  from  the  support,  at  about  30°,  and  then 
ran  horizontal  to  the  support;  the  other  two  were  straight 
for  the  full  length.  There  was  a  1-in.  square  twisted 
bar  about  the  under  side  of  the  slab  for  a  length  of  20 
or  22  ft.  through  the  center.  This  apparently  M'as  to 
tie  the  stirrups  over.  These  stirrups  were  i/4-in.  rounds 
si)aced  on  12-in.  centers. 

The  concrete  was  poured  Feb.  6,  and  the  forms  were 
stripped  on  Mar.  6.  The  roof  collapsed  just  after  the 
forms  were  taken  out.  The  highest  temperature  for  Feb- 
niary  was  71°  on  the  seventeenth,  and  the  lowest  after 
the  roof  was  poured  was  25°  on  the  fourteenth,  the  mean 
for  the  first  week  being  46°.  The  low  on  Feb.  6  was 
36°;  on  Feb.  7  it  was  30°,  and  Feb.  8  it  was  29°,  the 
mean  for  all  of  February  being  42.5°.  The  concrete  after 
the  failure  was  very  crumbly  and  could  easily  be  broken 


witii  the  hand.  With  such  shallow  beams  underreiii- 
forced  and  with  concrete  that  did  not  properly  set  up, 
there  seems  to  be  no  problem  as  to  why  the  roof  col- 
lapsed. 

The  roof  had  a  pitch  of  8  in.  toward  the  north.  In 
falling,  it  pushed  out  the  south  brick  wall,  which  fell 
into  the  street,  and  the  whole  roof  moved  about  18  in. 
to  the  south  and  fell  in  badly  shattered  condition  on  the 
old  floor  beneath,  which  held  under  the  impact. 

The  work  was  in  the  way  of  repairs  and  minor  altera- 
tions and  was  apparently  being  carried  on  without  permit 
from  the  building  commissioner.  A  local  engineer  is 
now  engaged  in  revising  the  design  for  better  construc- 
tion. It  is  the  first  reinforced-concrete  failure  that 
Memphis  has  had. 

A  committee  of  the  Western  Society  of  Engineers 
has  recently  presented  a  draft  of  a  proposed  code  of 
ethics  for  adoption  by  the  society.  The  committee  was 
made  up  of  Hiero  B.  Ilerr,  chairman,  John  W.  Alvord,  C. 
K.  Bart,  P.  Junkersfeld  and  C.  F.  Loweth.  The  code 
which  the  committee  has  drafted  dift'ers  materially  from 
the  codes  adopted  by  other  engineering  societies  in  that 
it  consists  of  a  statement  of  general  principles  instead  of  a 
statement  of  definite  acts  which  are  enjoined  or  forbidden. 

The  committee  has  studied  the  codes  of  ethics  which 
have  been  adopted  by  oth^r  engineering  societies,  and  its 
chairman  prepared  a  compilation  embodying  the  principal 
points  of  all  these  codes.  After  examination  of  this  com- 
pilation the  committee  decided  that  "the  general  ethical 
principles  and  ideas  as  to  the  relations  and  conduct  of 
the  engineer  cannot  be  effectively  incorporated  in  a  set  of 
fixed  rules  universally  applicable.  .  .  .  The  best  guide 
to  correct  detailed  professional  relations  would  be  a  keen 
appreciation  of  the  general  professional  status  and  a  con- 
scientious attempt  to  be  guided  in  each  specific  case  by  the 
spirit  of  the  ideas  set  forth."  Based  on  these  ideas,  the 
committee  has  formulated  a  brief  statement  of  the  basic 
principles  underlying  all  professional  ethics,  which  it 
believes  sufficient  for  the  needs  of  the  society  and  recom- 
mends for  adoption.  The  first  part  of  the  proposed  code 
deals  with  the  position  and  duties  of  professional  men  in 
general.  It  lays  stress  on  the  fact  that  the  member  of  a 
profession  uses  knowledge  for  which  he  is  indebted  in 
great  degree  to  the  profession  as  a  whole.  The  code  then 
presents  suggestions  as  to  the  duties  which  the  engineer, 
as  a  professional  man,  owes  by  virtue  of  what  he  has 
received,  as  follows : 

A.  He  can  lead  an  honorable  and  upright  life. 

B.  He  can  regard  the  profession  as  a  fraternity  and  act  on 
this  theory. 

C.  He  can  lose  no  opportunity  to  improve  his  professional 
information  to  the  end  of  bettering  his  service  to  his  employer 
or  his  client. 

D.  He  can  uphold  the  dignity  of  his  profession  by  cheer- 
fully giving  credit  to  liis  contemporaries  for  their  good  work 
and  avoiding  all  envy  or  petty  jealousy. 

E.  He  can  do  his  share  in  supporting  societies  created 
for  professional  benefit  and  contributing  when  possible  to 
their    store    of    useful    knowledge. 

P.  When  confronted  with  the  necessity  of  honorable  com- 
petition with  professional  brethren,  it  should  be  entered  into 
with  the  utmost  courtesy  and  consideration  for  all  concerned 
and,  to  say  the  least,  without  public  exhibition  of  greed,  self- 
laudation,  jealousy  or  ill-humor.  Some  degree  of  honorable 
and  courteous  competition  among  professional  men  is  often 
inevitable,    particularly    for    salaried    positions,    and    at    times 
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In  all  ••XCOIX  tho  higher  clfiss  of  con»ultliiK'  work.  TIiLm  liclnt; 
so,  till'  roui'to.slos  uiid  othlca  of  competition  «lioul<l  in-  Hluillfil 
niul  oultlvati'il  with  cspeclul  care  to  the  etui  that  tin-  fraternal 
ficlltiK  In  the  prufeSHlon  iloea  not  Buffer.  Conipetltloti  In  pro- 
fesslotiul  worU,  whero  It  enters  In  at  all,  Hhoulcl  iilwayH  be  on 
the  basis  of  elllcleticy  In  service  offered  and  never,  knowlnnly. 
In    price   concessions. 

G,  Tho  enKlneer  should  always  assure  himself,  as  far  hh 
possible,  that  the  jirofesslonal  services  he  renders  are  In 
value  reasonably  In  excess  of  the  salary  recelvid  or  fci- 
charnred.  Where  he  Is  In  position  to  llx  his  own  fee,  tlir  nlniM.si 
cunsclentlousness  about   chnre:os   Is  to   bo  observi'd. 

H.  He  can  bo  a  "Kentlenian"  .always  and  everywhere.  He 
can    follow    the   "tJolden    Rule." 

Tlie  (.'Olio  tlion  takes  up  tlie  specific  duties  of  Ihc  I'Wisl- 
neering  profession  and,  after  cxplainiiifi-  tiic  rcsponsihilily 
which  lies  upon  the  engineer  as  a  ])rot'essi<iiial  man,  cnii- 
inerates  some  of  the  responsibilities  and  duties  of  the 
engineer  toward  the  public,  as  follows: 

A.  In  all  cnprineeilntj:  problems  the  public  safety  rank.« 
first   and    is   above   all    other   considerations. 

B.  In  the  development  of  the  art  of  enRineorinR  it  is  in- 
cumbent upon  the  engineer  to  educate  the  public  up  to  a  rlfcht 
perception   and   appreciation    of   enKineerinn   problems. 

C.  The  ensineer  should  always  stand  ready  to  voice  pub- 
licly, safety  and  security  and  sound  economics  in  the  public 
adininistration  of  engineering. 

D.  Service  to  the  public,  directly  or  indirectly,  is  the  ap- 
propriate and  natural  opportunity  of  the  ensineer,  and  that 
it  is  even  less  well  paid  than  private  service  is  perhaps  in 
part  due  to  the  fact  that  the  engineering  profession  is 
indebted  to  the  public  primarily.  Public  service  is  therefore  a 
peculiarly  honorable  service  and  should  be  especially  respected. 

E.  General  engineering  advice  may  in  certain  emergencies 
and  with  reason  and  caution  be  appropriately  tendered  to  the 
public  without  charge,  but  not  to  the  prejudice  of  careful 
investigations  where  necessary,  or  to  the  discouragement  of 
inquiry  requiring  ample  funds,  or  to  tlie  cheapening  or  dis- 
crediting of  the   public   problem   in    hand. 

The  final  paragraph  of  the  code  smiis  uj)  its  priiiciitjes 
and  prece])ts  as  follows : 

The  ethical  standards  of  the  engineering  profession  should 
be  those  of  a  fraternity.  The  engineer  should  recognize  that 
he  is  endowed  by  the  profession  and  the  state  with  special- 
ized knowledge  for  peculiar,  judicial  and  responsible  public 
service  involving  the  life,  safety,  comfort  and  convenience 
of  his  own  and  coming  generations,  and  that  in  response  to 
these  he  should  so  conduct  himself  as  to  be  appreciative  of 
his  indebtedness  to  his  profession  for  his  opportunity  and 
make  return  by  every  effort  by  a  life  of  special  usefulness 
devoid  of  unseemly  greed  and  filled,  if  possible,  with  a  multi- 
tude of  those  small  courtesies  the  practice  of  which  encour- 
ages the  spirit  of  forbearance  and  is  helpfully  conducive  to 
the  fine  art  of  living  well  together. 

w. 

A  suit  for  iufringement  of  United  States  Patent  6K,- 
615,  issued  to  Edwan  Thacher  on  Jan,  10,  1899,  "for 
new  and  useful  improvements  in  concrete  arches,"  against 
the  Transit  Construction  Co.,  New  York  City,  was  de- 
cided against  the  plaintiff  by  Judge  Thomas  in  the  United 
States  District  Court  for  the  Southern  District  of  New 
York  on  Jan.  8,  1916.  The  bridge  in  question  is  the 
Ashokan  bridge  of  the  Board  of  Water- Supply  at  Olive, 
N.  Y.  The  case  was  decided  upon  the  distinction  be- 
tween dependence  and  independence  of  the  intrados  and 
extrados  reinforcing  rods  in  the  bridge. 

The  first  main  claim  of  the  Thacher  patent  is  as 
follows : 

The  combination  with  abutments  and  a  concrete  arch  span- 
ning the  intervening  space  or  a  series  of  metal  bars  in  pairs, 
one  bar  of  each  pair  above  the  other  near  the  intrados  and 
e.xtrados  of  the  arch  and  extending  well  into  the  abutment, 
each  bar  of  a  pair  being  independent  of  the  other  substantially 
as  described. 

It  was  brought  out  in  the  trial  that  the  original  Thacher 
claims  were  repeatedly  rejected  by  the  Patent  Office  ex- 


aiiiiiier,  ami  i'ati'iil  \ci.  .'>  I ."),:',()  | ,  i^Mied  to  one  Milliken 
"II  Aug.  27,  lK!t."),  wits  cited  as  a  reference.  'I'lie  Milli- 
ken patent  relates  more  to  building  criiistnution  than  to 
bridges,  but  appears  to  coiitiiin  all  the  elements  of  the 
'riiaeher  patent — namely,  ahiitments,  an  arch,  a  series  of 
iiielal  bars  in  pairs,  u|)p<'r  and  lower  bars  and  bars  e.\- 
leiiding  well  into  the  abiilmeiif.  In  the  Milliken  patent, 
however,  the  u|iper  aiirl  lower  bars  are  connected  by  means 
of  metalwoi'k.  following  tlie  I'alciit  Ollice's  rejection 
of  the  Tliaclier  claim,  Mr.  Tliaclici-  (imillv  submitted  his 
claims  with  the  added  |)lirase,  "each  bar  of  the  pair  being 
independent   of  I  lie  other." 

In  the  Ashokan  bridge  the  up|)er  anil  lower  longitudinal 
reinforcing  bars  not  only  are  connected  by  the  usual  stir- 
rups, but  they  were  firmly  fastened  by  bolts  and  clamps 
to  a  number  of  transverse  frames  made  up  of  structural 
shapes.  The  judge  ruled  that  the  connection  between 
tho  cro.ssframes  and  the  arch  bars  is  direct: 

The  arch  bars  are  directly  bolted  to  the  angle-iron  cross- 
frames  by  heavy  bolts  at  the  bottotn  and  top,  and  these  b(jlt« 
are  drawn  up  very  tightly  so  that  the  upper  bars  cannot  move 
perceptibly  without  producing  a  corresponding  movement  in 
the  lower  bar,  the  connection  between  each  upper  arch  bur 
and  its  corresponding  lower  bar  being  effected  by  several  iron 
fastenings  called  stirrups.  .  .  .  The  result  of  this  arrange, 
inent  is  that  each  upper  bar  is  firmly  connected  to  the  corre- 
sponding lower  arch  bar  by  angle-iron  frames  at  several 
different  points  and  by  stirrups  at  ten  more  points. 

The  judge  further  .states  that  this  distinction  l)etween 
dependent  and  independent  must  be  regarded  as  mate- 
rial in  determining  the  question  of  infringement,  lie 
therefore  ruled  that  the  bill  of  complaint  l)e  dismissed. 
The  judge  further  states  that  due  consideration  in  reach- 
ing this  result  has  been  given  to  the  opinion  of  Judge 
IJose  in  Thacher  vs.  ]\Iayor,  etc.,  of  Baltimore,  219,  Fed., 
909,  in  Mdiich  the  claims  in  controversy  were  sustained. 
The  question  here  involved  was  not  before  the  court  in 
that  suit,  as  appears  from  tlie  opinion.  The  question 
there  involved  was  mainly  of  patentability,  and  it  was 
held  that  the  patentee  had  done  .something  which  liis 
predecessors  in  the  art  had  not  and  that  the  difference 
between  the  patent  and  tlic  charged  infringement  (which 
did  not  involve  in  any  way  tlu'  dependence  or  independ- 
ence of  the  bars  iipon  each  other)  wa<  substantially  the 
same  as  that  of  the  patent  in  suit. 


Penms^Biffi©,  CsiEas^H  To  Be  JR-eiopeiaed 

Col.  Chester  Harding,  Acting  (iovernor  of  the  Panama 
Canal,  made  the  following  announcement  on  ]\Iar.  15: 
"Conditions  in  Gaillard  Cut  justify  prediction  that  canal 
will  be  available  for  ships  of  30-ft.  draft  on  April  15, 
subject  to  probable  temporary  delays  thereafter  to  meet 
exigencies  of  dredging  fleet  in  completing  canal  to  full 
width  and  depth  and  in  removing  shoals  that  may  pos- 
sibly develop." 

A  Break  in  the  Concrete  "Water-Supply  Conduit  that  brings 
Sooke  Lake  water  to  Victoria,  B.  C.  (see  "Engineering  News," 
Nov.  18,  1915,  p.  994),  occurred  on  Jan.  22,  1916.  An  earth  slide, 
due  to  wet  weather,  took  place  at  the  top  of  a  steep  embank- 
ment; and  12  lengths,  or  48  ft.,  of  pipe  were  carried  about 
halfway  down  the  slope,  where  they  lodged.  Six  lengths  were 
broken.  As  the  pipe  line  was  not  readily  accessible,  temporary 
repairs  were  effected  by  cutting  timber  in  the  vicinity  and 
utilizing  boards  from  an  old  camp  for  a  timber  flume.  Re- 
pairs were  completed  in  about  three  days.  'As  soon  as  the 
weather   permits,   C.    H.    Rust,   city   engineer   and   virater   com- 
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inissioner  of  Victoria,  writes  under  recent  date  a  concrete 
trestle  will  be  built  and  enouph  pipe  will  be  molded  on  the 
spot  to  repair  the  break  permanently.  The  only  previous 
break  on  this  pipe  line  occurred  last  fall,  when  owing  to  a 
forest  Are,  a  large  pine  tree  fell  across  the  conduit,  breakinpr 
one  length  of  pipe  and  cracking  three  more.  There  was  no 
water  shortage  during  the  time  the  water  was  shut  off  in 
January,  as  the  rainy  weather  afforded  an  ample  supply  from 
the  Humpback  Reservoir,  with  a  capacity  of  iriO,Ono,000  U.  S. 
gal.,  besides  which  the  city  last  year  tapped  two  large  creeks 
on  the  line  of  the  conduit. 

A  Small  Car  Fell  from  the  12th  St.  shaft  of  the  Mill  Creek 
sewer,  St.  Louis,  on  Mar.  16,  killing  one  man  at  the  bottom 
of  the  shaft.  Just  previous  to  the  accident  the  car  wa.**  be- 
ing loaded  with  bricks  on  the  street  surface  at  12th  St.,  when 
it  broke  loose,  ran  downgrade  and  tumbled  into  the  shaft. 
The  men  worlving  at  the  bottom  heard  warnings,  but  two  of 
them  were  struck  by  the  falling  bricks.  The  accident  appar- 
ently was  due   to   blocking  the  car  improperly. 

The  Bulldins;  Code  of  St.  Paul,  Minn.,  is  being  revised 
by  P.  E.  Stevens,  Consulting  Engineer  of  St.  Paul.  Mr. 
Stevens'  work  will  be  reviewed  by  a  committee  made  up  of 
members  of  the  Civil  Engineers  Society  of  St.  Paul,  the 
Architects   Club   and    the    Builders    E.xchange. 

A  Flre-Retar<Iin(r  Zone  in  NaNhville,  Tenn.,  is  included  in 
the  revised  liuilding  code  which,  according  to  local  reports, 
is  practically  certain  to  be  adopted  by  the  Board  of  Com- 
missioners. The  zone  covers  a  large  area  in  which  all  build- 
ings of  a  height  of  four  stories  or  less  shall  be  of  either  fire- 
proof or  mill  construction.  Buildings  of  a  greater  height 
shall  be  fireproof.  The  credit  for  this  provision  is  due  the 
Nashville  Section  of  tlie  Engineering  Association  of  the  South. 
The  association  sought  to  have  all  the  buildings  in  this  zone 
made  fireproof,  but  owing  to  the  opposition  of  real-estate  men, 
architects   and    carpenter-contractors,    this    was    prevented. 

PlauH  for  a  Ne«-  Terminal  of  the  Pennsylvania  R.R.  in 
Pittsburgh  ara  reported  to  have  been  approved  by  the  engi- 
neering department.  An  expenditure  of  $5,000,000  is  contem- 
plated; it  is  expected  that  the  directors  of  the  road  will  in  a 
few  weeks  order  the  work  to  proceed.  A  big  porte-cochdre 
on  the  present  station  will  give  way  to  a  12-story  office-build- 
ing addition.  The  steel  will  be  designed  for  22  stories.  The 
passenger-service  rooms  will  be  lowered  15  ft.,  and  two  train 
levels  will  be  used — suliui'ban  below  and  througli-line  aljove. 
Electric  traction  will  be  required  for  the  lower  level;  and 
until  the  electrification  of  the  suburban  lines  is  undertaken, 
the   lower   level   will    not   be    used   for    trains. 

The  Committee  on  Safety  StnndanlM  of  the  Pennsylvania 
Industrial  Board  held  a  puljlic  hiaring  in  the  North  American 
Building,  I'hiladelphia,  Mar.  16,  to  consider  portions  of  the 
code  that  will  govern  installation  of  elevators  in  I'ennsylva- 
nia,  excepting  cities  of  the  first  and  second  class.  The  com- 
mittee that  approves  safety  devices  met  in  Harrisburg,  Mar. 
21,  to  consider  30  different  meclianical  apjiliances  submitted 
as  safety  devices.  No  .safety  device  may  be  used  in  Penn- 
sylvania unless  approved  by  this  committee,  which  includes 
James  C.  Cronin  (chairman),  Otto  T.  Mallery.  Lew  R.  Palmer, 
Richard  M.  Pcnnock,  Dv.  Francis  D.  Patterson,  John  S.  Spicir, 
Oscar  E.  Thompson  and  William  Lauder,  secretary. 

The  One-Hundredth  Anniver«ary  of  the  organization  of  the 
United  States  Coast  and  Geodetic  Survey  will  be  commemo- 
rated by  a  banquet  at  8  i).m.  on  Apr.  6,  at  the  New  Willard 
Hotel  in  Washington,  D.  C.  The  speakers  will  be  the  Presi- 
dent of  the  United  States,  the  Minister  from  Switzerland,  the 
Secretary  of  the  Navy,  the  Secretary  of  Commerce  and  Dr. 
Thomas  Corwin  Mendenhall.  On  this  day  and  the  preceding, 
centennial  exercises  will  be  held  at  the  new  National  audi- 
torium. In  three  sessions  14  addresses  will  be  made.  An 
exhibit  will  be  held  at  the  New  National  Museum,  consisting 
of  surveying  instruments  and  appliances,  pictures  of  survey- 
ing operations  and  equipment:  charts  and  other  publications 
of^the  bureau. 

ExtenMive  Municipal  Improvements  at  HarriNbnrg,  Penn., 
having  been  completed,  the  Board  of  Public  Works,  which  car- 
ried out  the  improvements,  resigned  on  Mar.  14.  Prom  tlie 
proceeds  of  a  loan  authorized  in  1902  a  water-filtration  plant 
was  built  at  a  cost  of  about  $325,000;  a  sewerage  system  was 
improved  at  a  cost  of  $365,000,  and  a  dam  across  the  Susque- 
hanna River  was  built  at  an  expenditure  of  $,s'3,000.  A  1905 
loan  of  $367,000  paid  for  the  Mulberry  St.  bridge  across  rail- 
way tracks  and  Mish  Run  and  18th  St.  and  met  the  cost  of 
further  sewer  construction.  A  loan  of  $334,000  in  1910  enabled 
the  board  to  construct  the  Paxton  Creek  open  sewer  and  an 
Intercepting  sewer  along  the  bank  of  the  Susquehanna  River 
and  also  river-bank  protection,  at  a  total  cost  of  $334,000. 
The  board  consisted  of  Edwin  C.  Thompson,  D.  E.  Tracy  and 
J.  W.  Bowman.     It  served  without  compensation. 


The     SewaKe-DiMpoNal     Problem     of     Montclalr.     N.     J.,    has 

been  referred  by  the  Town  Council  to  flfte>n  resident  engi- 
neers, who  are  given  power  to  add  to  their  number.  All 
branches  of  the  profession,  including  editors  of  several  engi- 
neering journals,  are  represented  on  the  committee,  which  has 
been  selected  in  order  that  the  town  may  avail  itself  of  the 
services  of  an  advisory  committee  of  the  "large  number  of 
public-spirited  engineers  of  high  standing"  who  live  in  this 
suburb  of  New  York.  Some  years  ago.  Orange,  East  Orange 
and  Montclair  decided  not  to  join  the  Passaic  Valley  Sewerage 
District  in  its  trunk-sewer  project,  with  disposal  in  New  York 
Bay.  Plans  for  a  disposal  plant  for  the  three  communities 
were  drawn  by  Hering  &  Gregory,  New  York  City,  and  ap- 
proved by  the  State  Board  of  Health.  This  project  has  been 
delayed  for  various  reasons,  and  there  has  been  considerable 
talk  of  sepaiate  action  by  the  three  communities  named. 

Philadelphia  napld-TranHlt  PlanN  have  been  curtailed  in 
the  modifications  announced  by  W.  S.  Twining,  the  present 
Director  of  Transit  (who  recently  succeeded  A.  M.  Taylor). 
The  Broad  St.  subway  will  be  built  only  from  Erie  Ave.,  on 
the  north,  to  Spruce  St.,  on  the  south,  instead  of  from  Olney 
Ave.  to  League  Island  navy  yard.  This  is  a  total  reduction 
of  about  60  blocks  in  length.  The  old  plans  called  for  four 
tracks  to  City  Hall,  a  delivery  loop  and  two  tracks  beyond. 
The  new  plans  call  for  four  tracks  from  Erie  Ave.  to  Ridge 
Ave.,  4,500  ft.  nqrth  of  City  Hall,  then  two  tracks  to  and 
under  City  Hall  and  to  Spruce  St.  The  delivery  loop  will  be 
partly  built  as  two  tracks  going  south  on  Ridge  Ave.  from 
Broad  St.  to  Sth  and  to  Market  St.,  thence  south  to  Walnut 
and  west  to  16th,  where  they  will  dead-end  for  the  present. 
The  Broad  St.  line  and  the  loop  will  be  on  different  levels 
at  Broad  and  Walnut  St.  The  Frankford  elevated  line  (to  the 
northeast)  will  be  built  to  Bridge  St.,  but  the  Roxborough 
elevated  and  subway  (to  the  northwest),  the  Darby  elevated 
(to  the  southwest)  and  all  extensions  will  be  left  for  the  dis- 
tant future.  The  Keystone  Construction  Co.  has  a  contract 
for  $1,700,000  of  work,  a  large  part  of  which  will  not  now  be 
done. 

The  llrenkinK  of  the  Valve  of  a  gasoline  storage  tank  be- 
longing to  the  I'etroleum  Products  Co.,  Neville  St.,  Pittsburgh, 
on  Mar.  10,  liberated  a  great  quantity  of  gasoline,  which 
flooded  the  surrounding  district.  Several  employees  were 
overcome  by  the  fumes.  The  gasoline  flowed  to  the  sewers 
and  called  for  quick  work  on  the  part  of  the  employees  of 
the  Department  of  Public  Works  and  of  the  company  in  lift- 
ing the  lids  from  all  manholes  on  the  33d  St.  sewer  between 
the  tank  and  the  river,  to  allow  the  fumes  to  escape.  Traffic 
on  the  Junction  R.R.  tracks  of  the  Baltimore  &  Ohio  R.R. 
was  suspended  for  a  time,  for  fear  a  spark  from  an  engine 
might  ignite  the  gasoline  fumes.  The  flow  of  gasoline  was 
stopped  by  pumping  water  into  the  tank,  which  displaced 
the  gasoline  at  the  bottom  and  raised  it  above  the  level  of  the 
cracked  valve.  It  was  along  this  33d  St.  sewer  that  the 
disastrous  sewer  explosions  occurred  last  year  in  Pittsburgh, 
and  one  of  the  most  plausible  theories  advanced  at  that  time 
was  that  gasoline  fumes  had  collected  in  the  sewer  from  the 
waste  of  garages  and  commercial  establishments.  There  were 
a  dozen  or  so  explosions  in  homes  and  sewers  of  another  sec- 
tion of  Pittsburgh — the  Soho  district — earlier  in  the  month, 
which  were  generally  credited  to  the  leakage  of  natural  gas, 
although  the  coroner  stated  that  he  would  recommend  that 
gasoline  waste  from  garages  and  other  plants  be  excluded 
from    sewers. 

A  Contract  for  Wood  Paving  Blockx  for  Minneapolis,  call- 
ing for  350,000  sq.yd.,  was  awarded  on  Feb.  28  by  K.  T.  Alex- 
ander, city  purchasing  agent.  The  blocks  will  be  of  yellow 
pine,  3'^  in.  deep,  creosoted  with  16  lb.  of  oil  per  cubic  foot. 
The  contract  price  for  the  blocks  is  $1.46  per  yard,  and  the 
contract  is  divided  equally  between  the  Republic  Creosoting 
Co.  and  the  Kettle  River  Co.  The  latter  shaved  its  price  %c. 
per  sq.yd.,  to  meet  the  best  bid  of  the  Republic  Co.  Each  of  the 
two  bidders  offered  lower  prices  on  half  than  on  the  whole 
contract,  under  an  option  given  in  the  advertisement.  The 
price  paid  by  Minneapolis  for  blocks  in  1915  was  $1.32.  The 
advance  in  the  1916  over  the  1915  price  is  said  to  be  less  than 
the  increased  price  of  lumber,  oil,  etc.  J.  L.  Weatherly,  of 
the  Kettle  River  Co.,  says  that  the  value  of  the  total  order 
will  exceed  $511,000,  strips  included,  and  that  the  blocks  will 
require  1.000  cars  for  transportation,  will  be  equivalent  to  12,- 
250,000  ft.  b.m.  of  lumber  and  will  pave  22  mi.  of  27-ft.  road- 
way. The  blocks  will  be  laid  by  day  labor,  in  accordance  with 
the  well-known  Minneapolis  practice.  The  cost  of  the  greater 
part  of  the  1916  paving  will  be  met  under  the  Elwell  law, 
which  makes  it  possible  to  allow  payments  in  annual  install- 
ments extending  to  as  many  ^as  20  years.  The  maximum  under 
the  old  law  was  5  years.  E.  R.  Dutton,  assistant  city  engineer 
in  cliarge  of  paving,  is  arranging  with  the  Civil  Service  Com- 
mission to  increase  the  number  of  paving  employees  from  the 
400  of  last  year  to  800  or  more  for  the  coming  season. 
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Mr.  U.  W.  JnmlHon  liiiH  been  nppolntod  City  lOtiKlnecr  of 
Aliinu'dH.    Calif. 

Mr.  William  Tt.  Hoy  Jms  rt'Blmu.l  ms  .Sl.il,-  lllnhway 
CDiumlssilonor  of  WiishliiKton,  on  n('C'()\inl   of  111   health. 

Mr.  fioorRo  S.  Clcnicns.  Pottsvllle,  Ponn.,  Iuih  been  appointed 
ConsultliiR  KnKlneer  of  the  Reading  Coal  and  Iron  Co.,  which 
Is  a  newly  created  position. 

Mr.  C.  v..  I.iewars  has  been  appointed  Superintendent  of  the 
I^ebanon.  Steelton  and  Dunbar,  Penn.,  plants  of  the  Seniet- 
Solvay    Co.,    to    succeed    W.    Walley    Havls. 

Mr.  S.  B.  PIsher,  formerly  Chairman  of  the  Valuation  Com- 
mittee of  the  Missouri,  Kansas  &•  Texas  lines,  has  been  ap- 
juiinted  Cons\iUliiK  lOiiKiueer  of  the  Missouri,  Kansas  &  Texas 
Ity. 

Mr.  Charles  H.  S\vif;art.  formerly  Supeivlslnp  KuKlneer  of 
the  United  States  Ucclamation  Service,  has  been  elected  Gen- 
eral Managrer  of  the  Yakima  Valley  Fruit  Growers'  Associa- 
tion. 

Mr.  Aaron  Lloyd  has  been  appointed  Superintendent  of 
Construction  on  the  new  state  bridge  at  Spring  City,  Penn., 
by  the  Pennsylvania  Board  of  Public  Grounds  and  Build- 
ings. 

Mr.  Chester  A.  Hogentogler,  formerly  Engineer  for  the 
Borough  of  Columbia,  Penn.,  has  been  elected  Assistant  Pro- 
fessor of  Civil  Engineering  at  the  University  of  Idaho,  Mos- 
cow,  Idaho. 

Mr.  Charles  E.  Barba,  Assistant  Engineer  in  the  Mechan- 
ical Department  of  the  Pennsylvania  R.R.  at  Altoona,  Penn., 
has  resigned  to  become  associated  with  the  Midvale  Steel  and 
Ordnance   Co. 

Mr.  F.  Herbert  Snow,  M.  Am.  Soc.  C.  E.,  Chief  of  the  Engi- 
neering Division  of  the  Pennsylvania  Public  Service  Com- 
mission, has  been  made  professional  lecturer  on  public  utili- 
ties at  Pennsylvania  State  College. 

Mr.  J.  R.  Nichols  has  been  appointed  Manager  of  the  new 
office  of  the  Asbestos  Protected  Metal  Co.,  in  the  Hurt  Build- 
ing, Atlanta,  Ga.  Mr.  Nichols  has  been  associated  with  the 
company  for  a  number  of  years  at  its  Chicago  office. 

Mr.  James  B.  Wallter,  formerly  Assistant  Secretary  of  the 
New  Yorlc  State  Public  Service  Commission  for  the  First 
District,  has  been  appointed  Secretary  of  the  commission,  in 
the  place  of  Travis  Whitney,  who  is  now  a  member  of  the 
commission. 

Mr.  G.  O.  Case,  M.  Am.  Soc.  C.  E.,  Chief  Engineer  of  the 
Case  Coast  Protection  Corporation,  New  Torlt  City,  sailed 
on  Mar.  4  for  Georgetown,  British  Guiana,  for  the  purpose 
of  making  a  report  to  that  Government  on  the  erosion  of  the 
country's  coast. 

Mr.  B.  J.  Dalton,  M.  Am.  Soc.  C.  E.,  formerly  Assistant  Dis- 
trict Engineer,  Division  of  Valuation  of  the  Interstate  Com- 
merce Commission,  has  been  appointed  Chairman  of  the  Valu- 
ation Committee  of  the  Missouri,  Kansas  &  Texas  lines  with 
headquarters  at  Parsons,  Kan. 

Mr.  Charles  Enzian,  M.  Am.  Inst.  M.  E.,  formerly  Mining 
Engineer  of  the  Anthracite  District  of  the  United  States  Bu- 
reau of  Mines  at  Wilkes-Barre,  Penn.,  has  been  appointed 
Mining  Engineer  of  the  Shenandoah  and  Mahanoy  division  of 
the   Reading  Coal   and   Iron   Co. 

Mr.  A.  C.  Shields,  formerly  Division  Engineer  of  the 
Chicago,  Rock  Island  &  Pacific  Ry.,  at  Little  Rock,  Ark.,  has 
been  appointed  Division  Engineer  of  the  Missouri  division, 
with  offices  at  Trenton,  Mo.  He  succeeds  F.  E.  Watson,  who 
has  been   granted  a   leave  of  absence. 

Mr.  T.  R.  Galey  has  been  appointed  Manager  of  the  new 
office  of  the  Asbestos  Protected  Metal  Co.,  of  Pittsburgli  in  the 
Praetorian  Building,  Dallas,  Tex.  Mr.  Galey  has  been  as- 
sociated with  the  company  for  the  past  four  years,  two  of 
which  were  spent  at  the  Beaver  Falls  factory. 

JIatthew  J.  Scammell.  Superintendent  of  Blast  Furnaces 
at  the  Sparrows  Point,  Md.,  plant  of  the  Maryland  Steel  Co., 
has  been  made  General  Superintendent,  a  position  formerly 
held  by  Quincy  Bent,  who  has  been  made  General  Manager 
at    the    Steelton,    Penn.,    plant    of   the    Pennsylvania    Steel    Co. 

Mr.  Albert  A.  Northrop,  M.  Am.  Soc.  C.  E.,  formerly  of  the 
firm  of  Seabury  &  Northrop,  New  York  City,  and  more  re- 
cently Supervising  Engineer  of  Stone  &  Webster,  will  sail 
on  Apr.  1  for  Montevideo,  Uruguay,  where  he  will  be  con- 
nected with  the  construction  of  sewage-disposal  and  water- 
supply  systems  for  several  cities  in  Uruguay.  His  head- 
quarters will  be  at  Montevideo. 


.Mr.  Paul  llauHen,  M.  Am.  Roc.  C.  K„  for  the  last  few  months 
Acting  Chief  lOngliiuer  of  the  llllnolH  State  Board  of  Ile.ilth, 
has  been  appointed  Chief  lOnglneer.  .Mr.  HauHen  Is  a  Kr.iduatc 
of  the  MaHsaehUHi-ttH  InHtitutu  of  Teehnology.  He  has  been 
HUii'esMlvely  AHHiHtant  lOnglneer  of  the  Ohio  State  Hoard  of 
Health,  l':nKln<-er  of  the  Kentucky  Stale  Hoard  of  Health  and 
Chief  lOnglneer  of  (he  IUImoIh  State  Water  Survey.  His  liead- 
•luarters  will  be  at  Springfield,   111. 

Mr.  R.  Hoono  Abbott,  Division  Engineer  of  the  riilladelplila 
&  Reading  Ry.  at  Harrlsburg,  Penn.,  and  President  of  the  lOn- 
glneers'  .Society  of  Pennsyl vunl;i,  has  been  appointed  Sui)erln- 
lendcnt  of  the  Hhamokln  division  of  the  road,  with  hcid- 
i|iiartpis  at  Tama(|ua.  Mr.  Abbott  onlered  the  service  of  the 
rhll.-idelphla  S.-  Heading  in  1900.  Soon  jift<'r  lie  was  made  Ah- 
Klstant  Supervisor  at  Tamai|ua  and  after  various  promotions 
Ix'came,    In    1010,    Division    Engineer    at    Harrlsburg. 

.Mr.  Robert  N.  Hoyt,  for  the  past  two  years  administrative 
officer  at  Wellesley,  Mass.,  In  the  experiment  whereby  adjoin- 
ing towns  combine  In  the  eHtablishment  of  ,a  high-grade 
health  ofllce  to  serve  them  all,  has  been  api)ointed  Health 
Officer  of  Manchester,  N.  H.  Mr.  Hoyt  was  formerly  Biologist 
(if  the  Metropolitan  Sewerage  Commission  of  New  York  City 
and,  later,  for  a  time  was  Health  Officer  of  Princeton,  N.  J. 
Mr.  Hoyt  graduated  from  the  Massachusetts  Institute  of  Tech- 
nology in  1909. 

Mr.  James  Allen,  Chief  Engineer  of  the  Washington  State 
Highway  Commission,  has  been  appointed  State  Highway 
Commissioner  to  succeed  Mr.  William  R  .Roy,  who  has  resigned. 
The  position  pays  $.5,000  a  year.  Mr.  Allen  has  been  Chief 
Engineer  since  191.'?,  previous  to  which  time  he  was  locating 
engineer  in  the  State  Highway  Department  (in  1909)  and 
later  Chief  Engineer  of  the  Olympia  Light  and  Power  Co. 
Mr.  Allen  has  also  been  connected  with  the  Oregon  Short 
Line  R.R.,  the  Northern  Pacific  Ry.,  the  Missouri  Pacific 
System  and  the  Chicago,  Milwaukee  &  St.  Paul  Ry. 

Mr.  C.  B.  Lamont,  M.  Am.  Soc.  M.  E.,  Manager  and  Con- 
sulting Engineer  of  the  Skinner-Eddy  Corporation  of  Seattle, 
has  resigned  as  Manager  of  the  company  and  opened  offices 
in  the  Hoge  Building,  Seattle,  where  he  will  practice  as  a  con- 
sulting engineer.  He  will  continue  as  Consulting  Engineer 
of  the  Skinner-Eddy  Corporation  and  in  addition  to  his  con- 
sulting work  in  the  shipbuilding  line  will  conduct  a  ship- 
brokerage  department.  Mr.  Lamont,  previous  to  his  associa- 
tion with  the  previously  named  concern,  was  Assistant  to  the 
President  of  the   Seattle   Construction  and  Drydock   Co. 

Mr.  George  F.  Cotterill,  former  Mayor  of  Seattle  and  for- 
mer member  of  the  state  senate,  has  been  appointed  Chief 
Engineer  of  the  Washington  State  Highway  Commissio.i  to 
succeed  Mr.  James  Allen.  The  position  pays  $3,600  a  year. 
Mr.  Cotterill  has  lived  in  Seattle  since  1883.  He  is  a  charter 
member  and  was  the  first  secretary  of  the  Northwest  Society 
of  Engineers.  He  was  Assistant  City  Engineer  from  1892 
to  1900,  during  which  period  he  did  a  considerable  amount  of 
work  in  the  development  of  the  city  water-supply.  In  1902 
be  became  a  member  of  the  firm  of  Cotterill  c&  Whitworth 
and  in  1910  dissolved  partnership  and  specialized  for  many 
years  in  park  and  landscape  platting.  He  was  Mayor  from 
1912  to  1914. 

Mr.  Sydney  O.  Swenson,  M.  Am.  Inst.  E.  E.,  for  the  past 
four  years  Electrical  Engineer  of  the  Kansas  City  Terminal 
Railway  Co.,  in  charge  of  all  electrical  work  pertaining  to  the 
new  union  station  and  terminal  facilities,  has  become  a  mem- 
lier  of  the  Engineering  Offices  of  Putnam  A.  Bates,  2  Rector 
St.,  New  York  City.  Previous  to  his  work  at  Kansas  City  Mr. 
.Swenson  was  Assistant  Electrical  Engineer  of  the  Detroit 
River  Tunnel  Co.  and  was  engaged  on  all  engineering  work 
in  connection  with  the  electrification  of  the  Michigan  Central 
R.R.  at  Detroit,  Mich.,  and  Windsor,  Ont.  After  graduation 
from  the  University  of  Illinois  in  1899  he  spent  six  years  in 
the  engineering  department  of  the  Commonwealth  Edison  Co. 
of  Chicago  and  later  was  engaged  on  the  electrification  of  the 
New  York  Central  R.R.  at  New  York  City. 

tiiiiiiiitiiiitiiiiiiMiiiMiiiiiiiMiiiiiitiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiininin^ 


George  A.  Gilfillan,  M.  Am.  Soc.  C.  E.,  Consulting  Engineer 
of  Pittsburgh,  Penn.,  died  at  Battle  Creek,  Mich.,  on  Mar.  13. 
He  was  51  years  of  age. 

Carl  G.  Eyssell,  President  of  the  M.  Eyssell  Construction 
Co.,  St.  Louis,  Mo.,  died  in  that  city  on  Mar.  10,  at  26  years  of 
age.  Mr.  Eyssell  recently  succeeded  his  father  as  President 
of  the  company. 

Charles  Jephtha  Hill  Woodbury,  M.  Am.  Soc  M.  E.,  Con- 
sulting Engineer,  of  Boston,  died  at  his  home  in  Lynn,  Mass., 
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on  Mar.  20,  at  64  years  of  age.  Mr.  Woodbury  was  a  graduate 
of  the  Massachusetts  Institute  of  Technology.  He  was  Kngi- 
neer,  and  later  Vice-President,  of  the  Manufacturers'  Mutual 
Fire  Insurance  Co.  In  1894  he  was  made  Assistant  Kngineer 
of  the  American  Bell  Telephone  Co.  and  remained  with  the 
company  until  1907.  Mr.  Woodbury  was  Manager  of  the 
American  Society  of  Mechanical  Engineers  from  1882  to 
1885.  He  was  Secretary  of  the  National  Association  of  Cotton 
Manufacturers. 

Frederick  C.  Stevens,  who  has  appointed  Superintendent  of 
Public  Works  of  the  State  of  New  York  by  Ex-Governor 
Hughes,  died  at  his  home  in  Attica,  N.  Y.,  on  Mar.  14.  Mr. 
Stevens  was  elected  state  senator  in  1902.  He  served  as  Chair- 
man of  the  joint  committee  appointed  to  investigate  the 
operation  of  the  New  York  City  gas  and  electric  companies 
and  selected  Mr.  Hughos  as  counsel  for  the  committee.  Fol- 
lowing the  successful  outcome  of  the  investigation  by  the 
committee,  Mr.  Hughes  was  appointed  counsel  of  the  insurance 
Investigation,  and  upon  his  election  as  Governor  of  New  York 
State  he  chose  Mr.  Stevens  as  Superintendent  of  Public  Works. 
Mr.  Stevens  was  64  years  old. 

Robert  M.  Jones,  an  engineer  of  Denver,  Colo.,  died  sud- 
denly on  Mar.  1  at  Carlsbad,  N.  M.  He  was  born  in  Wayne, 
Ohio,  in  1853  and  began  his  engineering  career  as  a  United 
States  Deputy  Surveyor  in  locating  township  and  territorial 
boundaries,  principally  in  New  Mexico,  Indian  Territory  and 
Wyoming.  For  this  work,  in  1880,  he  applied  the  Burt  solar 
attachment  to  the  engineers'  transit  and  patented  the  Jones 
latitude  arc  for  observing  latitude  at  any  time  of  day.  In  1883 
Mr.  Jones  became  associated  with  the  Edison  Electric  Illumi- 
nating Co.  and  built  a 
steam  plant  at  Lara- 
mie, Wyo.,  and  in  1889 
went  to  Salt  Lake  City, 
where  he  built  the 
three  original  systems 
and  steam-power 
plant.  He  also  built 
two  electric-railway 
systems  in  Montana. 
He  invented  and  for  a 
short  time  manufac- 
tured an  electric  ro- 
tary diamond  drill. 
During  the  1893  panic 
Mr.  Jones  financed  and 
began  constructing  the 
Big  Cottonwood 
"Stairs"  hydro-electric 
plant  to  supply  power 
to  Salt  Lake  City, 
which  is  still  operat- 
ing as  part  of  the  Utah 
system.  He  located 
and  partly  constructed 
the  first  plant  of  the 
Nevada-California  Power  Co.  on  Bishop  Creek,  Calif.,  for 
supplying  power  to  tlie  Coldfield  and  Tonopah  mining  districts 
in  Nevada.  Since  1906  Mr.  Jones  had  maintained  an  office  in 
Denver,  acting  as  engineer  in  examination  and  design  of  many 
hydro-electric  projects  throughout  the  West  and  in  Mexico. 
For  several  years  past  he  had  devoted  much  of  his  time  to  the 
development  of  a  process  for  making  hollow  reinforced-con- 
crete  poles,  piles  and  pipe  without  the  use  of  forms.  At  the 
time  of  his  death  Mr.  Jones  was  engaged  in  making  repairs  on 
the  Tansill  dam   on   the   Pecos  River  at  Carlsbad. 

William  Howatt,  who  designed  and  supervised  the  con- 
struction of  the  belt-line  tunnel  of  the  Baltimore  &  Ohio  R.R. 
at  Baltimore,  Md.,  died  at  Youngstown,  Ohio,  on  Mar.  16,  at 
74  years  of  age.  He  was  born  near  Glasgow,  Scotland,  and 
educated  in  the  University  of  Edinburgh.  He  came  to  Amer- 
ica In  1866  and  settled  in  Braddock,  Penn.  His  first  service 
•was  with  the  old  Pittsburgh  &  Connellsville  R.R.  He  later 
became  Chief  Engineer  of  the  Pittsburgh  division  of  the 
Baltimore  &  Ohio  R.R.  After  the  completion  of  the  belt- 
line  tunnel  Mr.  Howatt  was  Chief  Engineer  and  Super- 
intendent of  Public  Works  of  Braddock,  in  which  i)()sition  he 
remained  for  17  years,  and  then  he  returned  to  the  Baltimore 
&  Ohio,  remaining  with  that  railroad  for  six  years.  About 
10  years  ago  he  was  appointed  head  of  the  Public  Works 
Department  and  Borough  Engineer  of  Braddock,  resigning  two 
or    three    years    ago. 

Erasmus  Darwin  Leavitt,  M.  Am.  Soc.  M.  E.,  died  at  Cam- 
bridge, Mass.,  on  Mar.  13.  He  was  born  in  Lowell,  Mass., 
in  1S36  and  was  educated  in  the  Lowell  public  schools.  He 
served  for  three  years  as  apprentice  in  the  machine  shop  of 
the  Lowell  Manufacturing  Co.  and  was  for  one  year  with  Cor- 
liss &  Nightingale.      He   was   later   Assistant   Foreman   of   the 
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City  Point  Works  in  South  Boston  and  had  charge  of  building 
the  engines  for  the  flagship  "Hartford."  From  1869  to  1861 
he  was  Chief  Draftsman  for  Thurston,  Gardiner  &  Co.,  Provi- 
dence, R.  I.  He  served  through  the  Civil  War,  during  which 
period  he  was  detailed  to  the  Naval  Academy  at  Annapoli.s 
as  instructor  in  steam  engineering.  In  1867  he  resumed  the 
practice  of  mechanical  engineering,  specializing  in  pumping 
and  mining  machinery.  He  was  Consulting  Engineer  of  the 
Calumet  &  Hecla  Mining  Co.  from  1874  to  1904,  during  which 
time  he  designed  and  superintended  the  equipment  now  used 
at  Calumet.  He  was  also  Consulting  Engineer  for  Henry  R. 
Worthington,  the  Dickson  Manufacturing  Co.  and  the  Cities 
of  Boston  and  Cambridge  and  designed  the  pumping  engine  for 
the  City  of  Louisville,  Ky.  He  was  advisory  and  designing 
engineer  for  the  Bethlehem  Steel  Co.  and  several  South 
African  mining  companies.  Mr.  Leavitt  was  President  of  the 
American  Society  of  Mechanical  Engineers  in  1883  and  was 
a  member  of  numerous  other  national  and  international  tech- 
nical societies.  In  1884  he  received  the  honorary  degree  of 
Doctor  of  Engineering  from  Stevens  Institute  of  Technology. 
He  retired  from  active  practice  in  1904. 

Lightner  Henderson,  Chief  Engineer  of  Purdy  &  Henderson, 
Civil  Engineers,  died  at  Chicago,  on  Mar.  17.  He  was  born 
at  Lancaster  Gap,  Penn.,  in  1866.  In  1889  he  graduated  from 
Lehigh  University.  He  worked  as  structural-steel  draftsman 
and  designer  until  1891,  when  he  was  employed  by  C.  T.  I>urdy, 
Consulting  Engineer,  Chicago,  two  years  later  being  taken 
into  partnership.  Among  the  prominent  structures  the  design 
of  which  was  vitally  infiuenced  by  Mr.  Henderson,  are  the 
Plat  Iron,  Whitehall,  Metropolitan  Tower,  Waldorf-Astoria, 
Hippodrome,  Pennsylvania  R.R.  Station  in  New  York  City, 
New  York  County  building,  Marquette  building,  Montgomery- 
Ward  Tower,  Congress  Hotel  of  Chicago,  University  Clul)  of 
Chicago,  Wabash  Terminal  of  Pittsburgh,  New  Willard  Hotel 
of  Washington,  Jefferson  County  Savings  Bank  of  Birming- 
ham (Ala.)  The  exposed  steelwork  in  the  Concourse  of  the 
Pennsylvania  Station  (New  York),  the  design  of  which  steel 
was  conceived  by  Mr.  Henderson,  probably  is  the  most  gener- 
ally admired  piece  of  structural  work  in  the  country.  C.  T. 
Purdy,  his  partner,  speaks  of  Mr.  Henderson  thus:  "He  had  an 
exceptionally  fine  analytical  mind,  and  judgment  always 
reliable.  He  possessed,  more  than  any  other  man  in  the 
country,  the  faculty  of  combining  theoretical  analysis  with 
consideration  for  the  practical,  which  is  so  necessary  to  the 
highest  development  in  structural-steel  designing.  He  was 
gifted  with  a  genius  for  simplicity,  coupled  with  accuracy 
and  reliability.  In  his  relations  with  other  men,  right  was 
his  primary  objective.  He  was  beloved  by  associates  and 
employees."  Mr.  Henderson  was  a  member  of  the  Western 
Society  of  Engineers  and  of  the  Engineers'  Club,  Chicago.  He 
is  survived  by  a  widow  and  two  daughters. 
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COMING    MEETINGS 

AMERICAN  ROAD  BUILDER.S'  ASSOCI.\TTON. 

Feb.  28  to  Mar.  3.     Annual  convention  in  Pittsburgh.     ,Secy., 
E.  L.  Powers,  150  Nassau  St..  New  York  City. 
ENGINEERING   .SOCIETY   OP  WISCONSIN. 

Feb.   25-26.      .\nnual  meting  in  Madison.     Secy.,   L.   S.   Smith, 
Madison,   AVis. 
CONFERENCE   ON  ENGINEERING   CO-OPERATION. 

Apr.    13-14.      Conference    in    Chicago.      Secy.,    C.    E.    Drayer, 
Cleveland,  Ohio. 
AMERICAN   CHEMICAL  SOCIETY. 

Apr.   18-21.     Annual   meeting   at   the  University   of   Illinois, 
Urbana-Champaign.       Secy.,     Charles    L.     Parsons,    Wash- 
ington, I).  C. 

EnKiiie*r«'  Society  of  PeiiiiNylTaiiia  will  hold  its  second 
annual  banquet  at  the  Harrisburg  Club  on  Mar.  25.  The 
banquet  will  be  in  celebration  of  the  twelfth  anniversary  of 
the  founding  of  the  society,  which  now  has  a  membership  of 
nearly  800.  Henderson  Gilbert,  Harrisburg,  will  be  toast- 
master,  and  the  speakers  will  be  as  follows:  A.  T.  Dice,  vice- 
president  and  general  manager  of  the  Philadelphia  &•  Reading 
l?ailway  Co.;  Frederick  W.  Fleitz,  former  deputy  attorney  gen- 
eral of  Pennsylvania;  Colonel  Biddle,  of  the  United  States 
Army  Engineer  Corps;  J.  V.  W.  Reynders,  former  vice-presi- 
dent and  general  manager  of  the  Pennsylvania  Steel  Co.,  and 
Quincy  Bent,  general  manager  of  the  Steelton  plant  of  the 
Pennsylvania  Steel  Co.,  formerly  assistant  to  President  F.  W. 
Wood  of  the  Maryland  Steel  Co.  The  keynote  of  the  addresses 
will  be  "Preparedness"  from  the  industrial  and  engineering 
viewpoint.  The  committee  in  charge  includes,  Charles  E. 
Ryder,  chairman;  Mier  G.  Hilpert,  R.  L.  Gillespie.  H.  P.  Drake. 
Henry  S.  Evans,  George  S.  Relae,  W.  Card  Conklin,  William 
McCreath,  Edward  J.  Bevan  and  R.  Boone  Abbott,  president  of 
the    society. 
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>liitur   'I'riiftor   with   TittvliiK   \\  liifli 

A  now  iIi-hIkii  of  tiiutor,  known  n.t  ".MocU'l  [iG,"  hiin  lii-cii 
put  out  by  the  Knox  .Motor  AHsoclaleH,  .Sprln»i;ll<'I<l,  Miihh.,  tin- 
speflal  fcnture  beinK  ii  powerful  winch  on  the  ri'tir  of  the 
trnctov  finnie  for  use  In  wrecking,  hoisting,  1okkI"K  '"' 
hoiwy  hnulKKO  over  Imd  ground.  lOxcept  for  the  ndded  fciit- 
iiro.s  Incidental  to  towing  and  winch  haul  and  use  with  four- 
wheeled  trailers  only,  thi.s  tractor  Is  like  the  earllei-  "Model 
S.'i"  described  in  •'I'^iiKlni'ei'inK  News."  Mar.  11,  191.'),  with 
hydraulic   brakes,   lockiiijr  diffciential,   etc. 

The  winch  Is  ociuippcd  with  ir>0  ft.  of  cable  and  is  driven 
from  a  powei'  attachment  on  the  trsmsmiasion  throuBh  a 
propeller  shaft  and  two  univcisal  joints  to  a  worm  and  frear 
on  the  winch  shaft.  The  winch  dium  is  loose  on  the  shaft 
and  is  driven  through  a  clutch  that  ma.v  be  released  by  hand 
when  it  is  desired  to  reel  off  the  cable.  With  the  motor  run- 
ning at  1.000  r.p.m.  the  cable  is  hauled  in  at  40  ft.  per  min. 
When  it  is  desired  to  operate  the  winch,  it  is  of  course  neces- 
sary to  anchor  the  tractor  itself;  and  to  supply  this  anchor- 
age,  a   heav.\-   sprat;    is  attailied   to   the   rear  a.xli-.     The   tractor 


KXOX  TRACTOR  WITH  TOWING  WINCH 

can  tow  in  either  direction.  At  the  rear  of  the  tractor  frame 
a  large  forged-steel  towing'  hook  is  attached,  and  a  heavy 
buffer  spring  is  Inserted  to  absorb  the  shock  of  sudden  start- 
ing. Two  front  hooks  enable  towing  backward  or  anchoring 
the  tractor  in  addition  to  use  of  the  sprag.  The  tractor 
chassis  is  designed  to  support  a  weight  of  from  2  to  4  tons 
in  any  form  of  body  that  may  be  desired,  thus  insuring  the 
necessary  degree  of  traction  and  enabling  the  tractor  to  act 
as  a  carrying  as  well  as  a  hauling  vehicle.  Steel  wheels  are 
also  provided  at  small  additional  cost,  either  as  a  substitute 
for  the  standard  rubber-tired  wheels  or  as  extra  equipment. 
Where  the  tractor  has  to  haul  a  heavily  loaded  trailer 
or  a  train  up  an  abnormal  grade,  the  trailer  wheels  can  he 
blocked,  the  tractor  run  ahead  130  ft.  and  anchored  by  the 
sprag:  a  20,000-lb.  drawbar  pull  exerted  through  the  winch 
can  then  be  utilized  to  bring  up  the  load.  In  bad  going  the 
winch  may  also  be  used  to  pull  the  tractor  or  trailer  up  on 
solid  ground  when  either  has  become  mired.  The  price  of 
this  machine  is  $r,,Oftn. 

Bitiiniiuized    Paving'    Briek 

Under  the  trade  name  "Aspha-Bric"  there  is  being  brought 
out  a  paving  brick  saturated  with  bituminous  compound.  The 
bricks  are  ordinary  side-wire-cut  vitrified,  with  a  mini- 
mum crushing  strength  of  3,500  lb.  per  sq.in.  In  the  process 
of  being  bituminized  they  are  piled  on  pallets,  run  into  a 
preheating  chamber  (400"  F.)  for  2  to  4  hr.,  transferred  to  a 
truck  and  run  into  a  large  pressure  tank.  Here  they  are  sub- 
jected first  to  a  25-in.  vacuum  for  1  hr.  and  then  covered  with 
melted  asphalt  (350°  F.).  which  later  is  subjected  to  160-lb. 
pressure  for  2  hr.  Finally,  the  asphalt  is  run  off,  and  the 
bricks  are  cooled  under  pressure. 

Standard  rattler  tests  of  these  treated  bricks  were  run  at 
the  University  of  California  and  showed  a  loss  of  S.S^J.  The 
absorption  was  0.3*;;  after  24  hr.  submersion.  Heating  to  225° 
F.  for  4S  hr.  showed  no  weight  loss.  Analysis  of  a  sample  of 
pulverized  brick  showed  11.2%  bitumen.  The  total  cost  of 
these  bricks,  as  produced  at  Oakland,  Calif.,  is  reported  to  be 
$10.20  per  M.  It  is  claimed  that  the  treated  bricks  resist 
abrasive  wear  better  and  have  a  better  bond  to  each  other  and 


liikwrll    for    nrnriliiK    I><>iin 

Am  inkwell  with  a  valve  iiolnl  for  (lllinn  lln'  .Irafllnn  pen, 
(leMlnned  to  .save  time  and  Hinipllfy  the  oi)eratl(Hi  by  making  It 
a  one-h.-md  movement.  Is  made  either  as  illustrated  or  with 
two  wells  on  a  common  base  caMtiiig,  It  has  a  poj-eelain  well 
basin.    Willi    .i    lianl- rubber    valve   case   scrowed    Into    the    lower 


I )H.\ KT.SMAN'S   INKWIOI.I., 


p.-irt.  The  valve  is  a  pointed  plunger  pushed  downward  by  a 
light  spring.  When  pushed  up  by  the  draftsman's  pen.  It  lifts 
a  small  <iuantity  of  ink  and  then  allows  this  to  run  down 
around  the  plunger  point  to  fill  the  pen.  The  Allen  Co.,  221 
Columbus  Ave.,  Boston,  is  the  maker  of  this  device,  called 
the  "Quickfil"  inkwell;  the  cost  is  $2  single,  $3.75  double. 

Radical  Departure  In  Valve.s 

A  new  departure  in  the  design  of  steam  and  water  valves 
has  been  developed  by  the  Gorton-Lidgerwood  Co.,  96  Liberty 
St.,  New  York  City.  The  new  type  is  adapted  for  all  services, 
but  work  has  been  completed  as  yet  only  on  the  %-  to  IVs- 
in.  straightway  and  radiator  valves.  The  body  is  of  bronze 
("steam  metal")  reamed  to  receive  a  ground  taper  plug  of  a 
special  molded  mineral  composition  which,  it  is  claimed,  is  in- 
destructible and  has  no  temperature  or  service  distortion.  A 
full-sized  through  port  is  molded  in  the  plug,  and  a  quarter 
turn  opens  or  closes.  The  plug  is  held  to  its  seat  by  a 
lironze  spring  under  the  cap  or  bonnet.  The  valve  stem 
engages  the  plug  through  a  loose  joint,  to  prevent  possible 
unseating.  No  packing  is  required  for  the  stem,  but  a  molded 
asbestos  ring  in  a  simple  gland  is  used  as  added  precaution. 


GORTON    QUARTER-TURN    VALVE 

The  large  size  and  free  way  of  the  steam  or  water  passage 
allow  the  use  of  a  size  smaller  valve  than  Is  customary  in 
many  cases.  Valves  of  this  type  are  made  to  sell  at  standard 
list  prices  (running  from  $2.40  for  a  %-in.  straightway  to 
$6.60  for  a  IVe-in.)  in  small  quantities,  but  can  be  produced  In 
large  numbers  to  compete  with  the  older  types. 
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■aMfle  Ws^fter=W©FSls  Troubles 


Jiv  Charles  Evan  Fowlek* 


SYNOPSIS — Experience  ivith  wood-stave  supply 
mains  lias  justified  their  adoption,  notwithstand- 
ing lack  of  proper  maintenance.  Delays  in  carry- 
ing out  plans  for  additional  storage  have  been  due 
in  part  to  a  slrnggle  over  municipal  ownership  of 
the  electric-light  and  power  plant  associated  with 
the  water-supply  and  in  part  to  the  failure  of  tlie 
city  government  to  follow  sound  engineering  ad- 
vice. The  leaky  basin  back  of  the  neiu  Cedar  River 
dam  should  be  scaled,  a  more  comprehensive  meth- 
od for  maintaining  the  tvood-pipe  lines  adopted, 
the  wood  pipe  gradually  replaced  with  steel  or  con- 
crete, more  storage  at  the  city  end  of  the  supply 
lines  provided  and  a  separate  high-pressure  water- 
supply  system  constructed  for  fire  protection  in  the 
t)usiness  district. 

The  history  of  Seattle's  water-works  system  is  of  in- 
terest to  engineers  and  cities,  especially  those  in  the 
West,  due  to  the  varied  experiences  related  in  this  article. 

The  Spring  Hill  Water  Co.  in  1881  built  the  first 
Seattle  water-works  worthy  of  the  name,  and  in  1888 
Robert  Moran,  mayor,  and  afterward  builder  of  the  battlc- 


•Consulting  Engineer,  Central  Building,  Seattle,  Wash 


ship  "Nebraska,"  reconiniended  the  purchase  of  this  and 
other  .systems  and  their  merger  in  an  adequate  city-owned 
system,  most  of  whicli  was  to  be  built  new.  The  details 
were  covered  quite  fully  in  a  report  of  the  then  city 
engineer,  the  late  John  G.  Scurry,  and  the  system  was 
purchased  in  January,  18i)0,  for  $355J,2G(). 

The  city  employed  as  chief  engineer  to  plan  the  new 
system  Benezette  William.s,  who  began  his  investigations 
in  the  fall  of  1889.  While  he  recommended  bringing 
tlie  water  from  Cedar  Eiver,  a  distance  of  29  mi.,  his 
principal  recommendation  was  to  empty  it  into  Swan 
Lake,  17  mi.  from  the  city  (see  map.  Fig.  3),  using  this 
as  the  principal  storage  and  equalizing  reservoir.  His 
report  stated  that  the  lake  would  afford  a  daily  storage 
of  25,000,000  gal.  for  a  period  of  TO  days,  or  a  total  o-f 
1,750,000,000  gal.  as  compared  witli  the  ])resent  capacity 
of  about  270,000,000  gal.  for  all  llic  iircsent  reservoirs 
and  .standpipes  in  tlie  city. 

Tlu'  supply  main  to  the  city  was  to  be  of  42-in.  wood- 
stave  pipe  coated  with  two  coats  of  hot  asphaltum,  which 
Mr.  Williams  contemplated  as  having  an  indefinitely 
long  life  and  as  costing  $7.50  per  lin.ft.  The  estimate 
at  that  date  for  cast-iron  pipe  was  $15  and  for  steel 
riveted  pipe  $10  per  lin.ft.  The  total  cost  of  the 
|iioposed  system   was  estimated  to  be  about  $1,200,000. 
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'I'll!'  liusilicss  (|r|iri's,-.|iin  of  Ihc  :M)'s  riuiscil  llic  |.ripji'ct 
to  lie  ildiiiiiint  until  IS!).".,  ulicii  sui\c\.~  nml  |iI;mi-;  wi'ic 
iH'fjnii  for  tlu'  pri'sciil  .Kyslcin  liy  !>'.  11.  'riinmsoii.  lity 
cii^jinoiT.  TliiMV  was  ii|)]MC|Mi,iliii  ihr  miiii  uj'  .$],()()() 
fur  tile  ciiijincfi'itiL;'  work  I  Xothiii;;  ihninli'il,  Mr.  'I'liom- 
Miii  |iiil  ;ill  liK  ii'Miliii'  I'lirii'  Id  Work  (ill  llic  surveys, 
iiiui  llu'y  were  roni|ii.'tr(l  duriiiL;  iSltd-:)!  Inr  Ihc  sniiill 
Slim  ol"  $S, (;()). 

'I'lu'  jjrotit  I'liliiro  of  SimIIIc  st'ciiis  lo  liiivc  Iicimi  fully 
r<'nIi/A'(l  by  this  oiif^inccr,  who  iiimu'diatcly  saw  Ihr  fulil 
ity  of  u>ini:  Swnn  I-nkc  ,il  the  ^rciil  ;iililiti(iiiiil  m.-l  fur 
till'  tluii  (iiMi|i;ii';il  iM'ly  iiUMlcnilc  i-i'>nlls  (jhlaiiii'cl  and 
(li'cidi'd  upon  carryiui;  Ihc  cnlirc  su|i|ily  rimii  Ccdai-  lii\ci' 
diivct  to  Seattle. 

The  log-cril)  dam  on  C^'dar  h'iver  <i;ives  a  sloraj^e  cajjac- 
ity  of  S.tOO.OOO.OOO  oal.  and  the  ]H'rmaneiit.  dam  i:5,000,- 
00(),()()()  ,um1-  'I'll''  eoiilrarl  was  1,.|  in  April,  Is!)!l,  (uv 
pipe  line  .\ii.  I  and  Ihe  N'oluuleei-  ami  Ijinrohi  Park 
reservi)irs.  with  a  capaeily  of  IC.OOO.ODi)  -al..  ;it  iili"iil 
$1,250,000. 

Pipe  line  No.  1  has  a  length  of  28. 5T  mi.,  of  whieh 
G.82  mi.  is  of  42-in.  steel  pipe  and  21.7  mi.  of  \intrealed 
wood  pipe  ranging  from  42  to  441/4  i"-  hi  diameter  for 
most  of  its  length.  This  line  delivers  22,-500,000  gal. 
per  21  hr.,  with  a  velocity  of  3.(5  ft.  per  see.  It  cost 
$322,i)r)2  and  up  to  ]!)16  there  had  been  spent  in  main- 
tenance $128,858,  or  40%  in  15  yr.,  as  against  the  esti- 
mated  cost   for    renewal    of    $.311,294,    or    about    05%. 


The  wairr  ili'|iiirl  inent  estiinaled  (ju  this  rebuilding 
lwi(c  in  I.")  yr.,  <ir  Ihc'  same  pciiod  as  tb('  assumed  life 
of  a  slei'l  pipe,  which  was  e,-liiiiatc(l  |o  cost  $3,;j(i  1 ,3.")2. 
as  against.  $1.!)  17,5!)r)  to  be  s|t<iil  in  I.")  yr.  for  Ihe  wood 
pipe,  (iguring  interest  at  5'/.  Tlic  dill'crence  in  favor 
of  wood  pipe  was  $1,113,750. 

The  fill  t  heraiue  evident  as  early  as  ll)0(i  or  1!)07  thai 
It  uonlil  lie  iic(i':->ary  lo  increase  the  water-supply  of  the 
cil\,  and  Ihc  smii  of  $2, 250, 000  was  s|)eiit  fur  pipe  line 
No.  2.  for  Ihe  two  (Jreen  Lake  reservcjirs  and  Ihe  twin 
reser\(iir  on  I'l'acoii  Mill,  with  a  comhiiicd  capacity  of 
220,000.000  gal. 

Skcom)   W'ood-Stavi;   Si:im>i,v    .Maim 

Water  was  delivered  from  this  line  in  June,  1909.  Its 
total  length  is  ol.OI  mi.,  of  which  5.32  mi.  is  of  steel, 
principally  of  !2-in.  diameter,  and  28.72  mi.  of  untreated 
wood  >la\e  pipe,  chiefly  of  42-,  511/)-  and  fiO-in.  diam- 
eters. The  amount  delivered  by  pipe  line  No.  2  is 
I  1,770,000  gal.  in  21  hr.,  at  a  velocity  of  1.8  ft.  per  see. 
The  sum  spent  on  maintenance  of  this  line  up  to  191(), 
or  a  period  of  Gi^  yr.,  has  been  only  $18,207.  This  ex- 
penditure was  abnormally  large  by  rea.son  of  nearly 
$6,000  damage  to  bridge  and  line  in  1911  and  1912. 
Ijoaving  out  this  item,  the  cost  of  maintenance  has  been 
less  than  2%  for  this  period,  and  it  is  safe  to  as.sume 
that  it  will  not  exceed  for  the  15-yr.  assumed  period  the 
■10%   charges  against  pipe  line   No.   1,  as  noted   above. 


OLD   LOG-CRIB   DAM   ON   CEDAR   RIVER   AT  LANDSBERG;  SEATTLE  WATER-SUPPLY 
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These  pipe  lines  both  extend  Ironi  the  same  intake  at 
Lan(lsbur<j,  El.  535.83,  to  Seattle  and  disdiarfie  at  El. 
420.  The  cost  of  the  pipe  has  been  about  as  follows 
per  lineal  foot: 


staves     

Bands     

Excavation   and   fln. 


42-In. 

1.82 
.29 
.55 


UVi-In. 

$1.03 

2.36 

.29 

.72 

$4.40 


$3.51 

This  estimate  assumes  25  to  2T  slaves  for  the  12-in. 
pipe,  32  staves  for  the  51i/<)-in.  and  three  Ijands  %  in. 
in  diameter  per  foot  of  pipe.  The  actual  cost  of  re- 
newing 1,G00  ft.  of  pipe  in  June,  1913,  was  $1,330  for 


out,  lasted  for  six  days  and  one  hour  (see  Engineering 
Neivs,  Dec.  14,  liJll,  p.  70(5).  It  was  permanently  re- 
paired with  a  new  bridge  and  extensive  bank  i)roto(tion 
and  is  not  likely  to  occur  again. 

Thiku  .Supply  .Main  Not  Needed 

The  recent  breaks  {Engineering  News,  Jan.  20,  27, 
Feb.  3,  191())  were  the  cause  of  several  days'  delay  and 
a  dangerous  shortage  of  water.  They  were  not  caused 
by  the  wood  pipe  primarily,  I)ut  becau.se  the  standpipes 
were  frozen  up  and  the  ])ipe  c(mld  not  get  air,  hence  the 
collapse  from  external  pressure.  The  workmen  failed  to 
learn  the  le.sson,  and  the  same  thing  happened  .several 
times  in  succession. 

This  failure  is  now  pounced  ujion  by  the  opponents 
of  nuinici])al  ownership  as  an  excuse  for  a  steel  or  rein- 


FIG.    3.    MAP    SHOWING    DAMS,    PIPE   LINES    AND    RESERVOIRS.  CEDAR   RIVER   WATER-SUPPLY.  SEATTLE 


labor  at  $2.75  per  day  and  $1,516  for  material.  Per 
foot  of  pipe  this  is  $0.83  for  labor  and  $0.95  for  material, 
or  a  total  of  $1.78. 

Municipal  Ownership  op  Light  Plant 

The  various  troubles  that  have  occurred  are  largely  of 
such  a  degree  as  must  be  expected  in  any  great  public 
enterprise,  but  they  did  not  become  the  subject  of  public 
controversy  until  tlio  municipal  light  j^lant  was  built — 
to  generate  power  and  light  from  the  stored  waters  of 
Cedar  Lake,  the  plant  being  located  between  the  dam  and 
the  intake  of  tlie  pipe  lines  at  Landsburg.  Since  then 
every  happening  and  proposed  expenditure  has  been  the 
subject  of  violent  controversy  between  the  advocates  of 
nnuiicipal  ownership  on  the  one  hand  and  the  advocates 
of  the  private  interests  on  the  other  hand,  'wnth  which 
the  city  light  plant  competes  for  light  and  power. 

The  beginning  of  the  great  masonry  dam  {Engineering 
News,  Jan.  21,  1915)  was  long  delayed  l)y  the  fight  to 
])revent  an  increase  in  the  available  power,  and  the  at- 
tempt to  seal  the  leaky  basin  hack  of  the  dam  is  being 
delayed,  it  is  charged,  for  like  reason.  Unquestionably, 
there  is  no  good  reason  why  an  attempt  should  not  be 
made  to  seal  it,  and  there  is  no  good  reason  why  it  can- 
not be  successfully  and  cheaply  accomplished. 

There  is  danger  that  the  old  log-crib  dam  may  fail  at 
any  time  and  let  the  impounded  waters  dash  against  the 
new  dam  farther  down  the  canon.  Should  that  fail  as  a 
consequence,  then  Seattle's  water  situation  would  Ijc  seri- 
ous indeed;  but  the  writer  is  of  the  opinion  that  it  would 
stand,  and  then  the  leaky  basin  might  make  trouble.  Tiiere 
is  every  possibility,  however,  that  in  such  an  event  the 
sediment  carried  down  from  the  old  lake  would  seal  the 
pervious  morainal  dike   (Fig.   1)    and  cure  this  defect. 

The  break  in  the  pijjo  lines  in  November,  1911.  when 
the  bridge  carrying  the  pines  across  Cedar  River  waslied 


forced-concrete  pipe  and  other  reservoirs  at  a  cost  of 
$3,000,000,  whereas  it  is  only  necessary  to  effect  a  more 
efficient  organization  for  the  care,  maintenance  and  re- 
pair of  the  wood  pipe.  Should  this  amount  be  expended, 
there  is  little  hope  for  the  completion  of  the  basin  back 
of  the  new  dam  and  tlie  extension  of  the  light  and  power 
department  from  this  source  for  many  years,  with  many 
sections  of  the  city  really  suffering  for  lights. 

The  recent  project  would  also  include  the  raising  of 
Swan  Lake  16  ft.,  to  create  a  storage  basin  of  13,500 
acre-ft.,  or  4,410,000,000  gal.  Tliis  work  would  entail 
the  construction  of  the  necessary  inlet  pipes  to  the  lake, 
the  dredging  out  of  tlie  lake,  the  construction  of  a  dam 
and  of  a  permanent  aqueduct  about  17  mi.  long  into  the 
city.  John  R.  Freeman  has  already  pointed  out  the  pos- 
sible trouble  in  getting  pure  water  from  Swan  Lake  and 
has  recommended  careful  expert  study  of  this  question. 

Should  steel  pipes  be  used  for  the  proposed  permanent 
line,  they  would  collapse  under  such  treatment  as  was 
given  the  wood-stave  line;  and  unless  a  reinforced-concretc 
pipe  was  designed  for  such  a  great  external  load,  it  too 
would  collapse. 

Time  fou  Adoptiox  ok  ExoixEERixa  Pkoguam 

WliiJe  it  is  doubtful,  judging  from  past  experience, 
wlietiier  tlio  city  will  take  time  to  have  the  question 
properly  studied  by  exiierts,  there  is  no  reason  for  mak- 
ing the  great  expenditure  proposed,  especially  under 
present  financial  conditions.  The  real  lesson  to  be 
learned  is  the  need  for  a  more  efficient  business  admin- 
istration and  one  that  is  closer  to  the  people  and  single 
to  their  interests.  The  summing  up  of  all  the  foregoing 
logically  calls  for  carrying  out  the  following  program 
of  betterments: 

1.  The  sealing  of  the  basin  back  of  the  new  dam  at  the 
earliest  possilile  moment,  in  order  to  retire  the  old  log- 
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crilt   (lam,   to   luiikc   iivailahlc   a   f:;roai('r   .^itora^'c   ami    to  I.  'I'lir  ai(|iiiiiiijr  of  Swan  l^akc  ami  its  watcrNlicd,  tlir 

make  availai)lt'  more  t'lcctrical  oncrgy  tor  lif^lit  and  ])ow(;r.  rarcl'iil  study  l)y  cxjMTts  as  to  its  inclusion  in  tlio  system 

'I'liis  slionid  lie  done  al'tcv  carcrnl  study  liy  cvpi'rt  en;:)-  and  tlu'  cairyiii;,'  out  of  sucli  a  ])lan  in  tlu"  future,  when 

neers  and  the  ado|ition  of  a  di'linitr  s(  lienn'  laid  down  i)y  linanrial   comlitions  are    favoi'ahle. 

tliem.  .">.   'I'hc   ininH'(|iatc  cunstnict ion  of  an   additional    reser-- 

'J.   The  ,i,'-railual    re|ilacemenl   of  one  or   iiotli    |ii|ie   linrs  \iiir    in    Ndlnntccr    I'mi-L    ami    the   ercrlimi    of   standpipes 

hy  a  permanent  atiueduct  of  steel  or  ((incretc.   This  would  I'cu'  WC-t   Scallle  and  nlhcr  Iciralidus.  as   needed. 

include   the   ridocation  of  some  parts  nf   the   line  al    dan-  <1.   The  immediate  cimst  ]-net  inn  id'  a  separate  svstem  of 

•^'cr  poiids,  with  some  id'  the   new   line   in   tiuinel.  1ii^h-pi'cs>nr-e  watei'  mains  foi-  lire  protection  in  the  hiisi- 

.'!.    Where    re|)airs    are    made    on    the    wood  sta\e    lines,  ness  (list  rict. 

some  more  com|)i'eliensi\('  method  than  is  used  at   pi'csent  The   fore^din;;   outline  of  hettermeids   is  hascd  on   the 

should  he  adopted   for  protecting'  the  top  surface  of  the  fael>    that    there    is    imthin;;-    \ital    the    nuitter   with    the 

pi])e    with    hot    asphalt,    as    recommended    hy    Hcne/.ette  system    as   it   stands,    for   i)resent   needs,   and    that    it    is 

Williams,  or   hy   some  other  suitahle   method     ('specially  unnecessary   ami    inadvisahh;   at   this  juncture   to   spend 

at   the  summits,  whei'c  air  c(dlecls  and   hastens  decay.  <$;{,()()(),()()()  for  new  construction. 


ain 


SYNOPSIS — Rein  forced-concrete  river  wall  de- 
signed to  meet  variety  of  loading  conditions. 
Concrete  dumped  20  to  30  ft.,  then  tamped.  Wall 
panels  covered  l)y  sheet  metal.  Double  stairways 
to  lower  walhivay,  placed  hetween  bridges.  An  or- 
namental balustrade,  the  spindle  of  ivhich  can  be 
easily  cast. 

Two  city  blocks  of  heavy  reinforced-concrete  wall  are 
being  completed  along  the  Red  Cedar  Eiver,  at  Cedar 
Rapids,  Iowa — from  the  concrete  bridge  at  Third  Ave. 
to  that  at  Second  Ave.,  and  between  the  latter  and  an 
old  iron  bridge  at  First  Ave.  This  work  is  part  of  an 
extensive  city  plan  proposed  by  the  local  River  Front 
Improvement  Commission.  A  typical  section  through 
the  wall.  Fig.  1,  shows  it  to  be  of  the  counterforted  type, 
with  a  low  walk  on  the  river  side  for  the  use  of  boatmen 
and  a  iiigh-level  walk  on  the  shore  side  to  be  used  as 
a  \Talkway.  The  lower  walk  is  supported  on  occasional 
piers  and  the  upper  one  on  brackets  extending  out  from 
the  counterforts.  In  the  design  of  the  wall  the  stability 
was  investigated  under  the  following  assumed  condi- 
tions : 

1.  Water  to  be  low,  reaching  an  elevation  of  1  ft. 
below  the  top  of  the  river  sidewalk,  and  the  earth-fill 
to  be  level  with  the  top  of  the  upper  sidewalk. 

2.  Same  condition  as  1,  but  with  a  footing  of  a  three- 
story  (basement)  building  placed  IQi/^  ft.  back  from 
the  face  of  the  wall  and  13  ft.  below  the  top  of  the  up- 
per sidewalk. 

3.  With  no  earth-fill  behind  the  wall  and  with  river 
at  an  elevation  approximately  20  ft.  above  the  bottom 
of  the  footing,  the  drain  holes  through  the  wall  to  be 
open  so  that  water  from  the  river  can  rise  to  the  same 
level  back  of  the  wall. 

4.  Same  condition  as  3,  except  that  the  drain  holes 
are  assumed  to  have  been  closed  so  that  no  water  can 
get  from  the  river  to  the  rear  of  the  wall.  This  assumes 
that  there  would  be  neither  earth  nor  water  back  of  the 
wall  in  this  particular  case. 


The  wall  is  designed  to  take  earth  pressure  on  an  angle 
of  repose  of  35°,  with  level  fdl.  A  vertical  load  is  as- 
sumed of  14,000  Ih.  per  lin.ft.  applied  12  ft.  below  the 
surface  of  the  upper  walk  and  10  ft.  0  in.  back  from 
the  face  of  the  wall,  to  provide  for  possible  building 
footings. 

The  wall  is  carried  on  a  2-ft.  slab  foundation,  I.';  ft. 
wide,  resting  on  blue  clay.  Two  projections  have  been 
provided  to  prevent  sliding,  one  at  the  front  and  one 
at  the  rear  edge  of  the  footing.  The  maximum  footing 
pressure  is  about  2  tons  per  sq.ft.  The  front  slab  is 
reinforced  front  and  hack,  and  the  footing  is  reinforced 
top  and  bottom,  for  double  pressure.  Extensive  drainage 
of  ground  water  is  provided  by  6-in.  vitrified  tile  placed 
at  the  corner  of  every  counterfort  and  extending  from 
the  top  of  the  footing  to  the  top  of  the  wall.  Every 
other  length  is  a  tee,  the  outlet  being  flush  with  the  rear 
face  of  the  counterfort  and  the  opening  covered  M'ith 
i/^-in.  mesh  copper  screen. 

An  old  concrete-building  foundation,  located  just  south 
of  the  Second  Ave.  bridge,  encroached  upon  the  site  of 
the  wall.  Either  it  would  have  to  he  blasted  out  or  the 
wall  foundation  would  have  to  be  modified  to  include  the 
obstruction.  As  the  footing  was  60  ft.  long  hy  G  ft.  deep 
by  41/^  ft.  wide,  it  was  decided  to  build  over  and  around 
it,  as  shown  in  Figs.  1  and  4. 

Erecting  Forms  and  Placing  Concrete 

The  footings  were  poured  without  using  sheeting,  the 
blue  clay  being  impervious.  An  earth  coffer-dam  had 
])reviously  been  thrown  up,  with  a  centrifugal  pump  (4- 
in.  discharge)  to  handle  the  leakage  in  the  foundation 
pit.  First,  the  bottom  was  prepared,  and  the  space  for 
the  cutoff  walls  was  cut  out. 

A  1:2:4  mix  was  used,  which  included  river  sand 
and  stone  from  the  local  Ellis  Park  quarry.  River  sand 
and  crusher  screenings  were  mixed  in  careful  proportions 
to  give  a  r.ixture  of  sand  closely  approximating  Fuller's 
curve  of  maximum  density.  The  consistency  of  the  con- 
crete was  the  usual  chuting  mix.  The  concrete  for  the 
footings  was  deposited  by  chute  either  directly  from  the 
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mixer  or  hy  wheel iiiii'  it  in   l)ii<i-ij;ies  i'n.m   mixer  to  eliute.  Sheet   metal   was  placed  on  the  front  face  of  tlie  jianel 

The  vertical  droj)  was  ahout  2(i  ft.  To  overcomo  resultin>j:  forms.     The  idea  was  to  chantre  the  texture  of  tlie  face, 

sei)aratioii  of  the  atrji^regate,  a  fraiip  of  men  worked  the  to  accentuate  tlie  panel.     This  procedure  was  a  success 

concrete  ahout  with  shovels  before  allowing  it  to  set.  where  the  material   adjacent  to  the  metal   was   not  too 

Reinforcement  stubs  were  placed   in   the  footings,  to  coarse, 

provide  for  splicing  all  vertical  steel  in  the  main  wall.  Tlie  concreting  plant  is  located  near  the  street,  about 

A  lap  of  at  least  40  diameters  was  sjiecified.     Whenever  200  ft.  back  from  the  wall ;  the  concrete  is  transported  to 

this  was  impossible,  whicli  it  was  in  a  few  instances,  the  the  forms  in  buggies.     Sometimes  the  concrete  is  dumped 


stubs  were  given   better   than   a    !)0°    liook    in   the   con- 
crete. 

Forms  for  the  vertical  jiortion  of  the  wall  and  for  the 
counterforts  were  set  up  on   the   footing  slab  after  the 
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FIG.    1.    TYPICAL    DESIGN     (AT    LEFT)     AND     (AT    RIGHT) 
DESIGN   MODIFIED   TO   AVOID   OLD    FOOTING 

latter  had  hardened.  The  bottom  of  the  forms  was 
shimmed  to  exact  level.  The  forms  were  made  in  four 
horizontal  sections,  each  about  G  ft.  in  height.  They 
were  bolted  together,  with  jjijio  spacers  extending  through 
the  concrete,  pipe  sleeves  being  used  as  protection  for 
the  bolts  and  as  spacers  for  holding  the  forms.  The 
sleeves  were  left  in  the  finished  concrete,  the  bolts  being 
withdrawn.  AVheie  the  holts  extended  through  the  face 
of  the  wall,  a  cast-iron  building  washer  was  used  at  the 
face  end  of  the  sleeve.  This  washer,  3  in.  in  diameter 
by  \y-2_  ill.  thick,  was  removed  with  the  form,  and  the 
bole  which  it  left  was  filled  with  mortar  of  the  same 
consistency  as  used  in'  the  wall.  This  method  left  no 
wires  on  the  surface  to  rust;  hut  the  patched  holes  gave 
an  unsightly  appearance,  which,  however,  improved  as 
the  mortar  cured.  Artifuial  treatment  was  used  to  make 
ihe  texture  of  the  ni(>rt:w  harmoiii/.v  with  the  surround- 
ing concrete. 


vertically  into  the  forms.     At  other  points  it  is  chuted.. 

The  concrete   is  thoroughly  tamped   in   place  by  means 

of  long  poles.      From  4<S  to  72  lin.ft.  of  wall  to  its  full 

height  is  |)oured  at  a  run.     An  insert  to  take  the  outer 

walk    is    left   in    the    vertical    wall,   as 

shown  in  Fig.  1.    The  reinforcing  steel 

is  jilaccd  as  the  forms  for  each  section 

are  added. 

Thirty  days  are  allowed  for  setting, 
then  backfilling  is  begun,  u.sing  the 
dirt  of  the  colFer-dani  in  the  river. 
The  lower  walk  is  poured  Iiefore  the 
removal  of  the  colfer-dani.  In  this 
walk  ther(>  is  an  e\])ansi()n  joint  every 
2f  ft.,  and  the  reinforcement  steed  of 
the  walk  is  carried  into  the  wall  at 
every  other  counterfort.  The  same  con- 
dition prevails  in  the  case  of  the  ujiper 
walk.  For  the  outer  walk  the  con- 
crete is  wheeled  from  the  mixer  anil 
cliuted  from  the  top  of  the  wall.  For 
the  iTpper  walk  the  concrete  is  wheeled 
to  the  site  in  buggies  and  dumped 
and  .spread. 

The  muck  was  lifted  to  the  wall  by  a 
home-made  ladder  conveyor  (described 
in  Engineering  News  of  Dec.  9,  1915). 
The  cofl'er-dam  contained,  in  addition 
to  muck,  a  certain  amount  of  stone 
up  to  one-man  size,  which  had  formed  the  founda- 
tions of  demolished  buildings  on  the  site  of  the 
wall.  It  was  impossible  to  handle  these  stones  with 
the  conveyor,  so  when  any  of  the  contractor's  men 
became  idle,  they  were  set  to  work  piling  these 
stones  on  the  completed  foundation  slabs  between  ])oints 
at  which  eventually  would  be  the  counterforts.  Thus 
when  the  wall  had  risen  to  its  full  height,  the  stones 
were  located  on  the  land  side  and  did  not  have  to  be 
disturbed.  The  earth-fill,  handled  by  the  conveyor,  cov- 
ered them.  The  rocks  had  been  moved  a  few  feet  hori- 
zontally with  less  effort  than  would  have  been  required 
had  they  been  left  until  the  wall  was  completed  and  then 
lifted  23  ft.  and  dropped  or  jiiled  behind  the  wall. 

Double  stairways  are  placed  in  the  face  of  the  wall 
midway  between  bridges,  to  give  access  from  the  lower 
walk  to  the  upper  walk  (10  H.  wide).  This  location 
was  adopted  becau.se  it  was  believed  that  travel  would 
be  deflected  along  the  wall  in  front  of  the  stores  and 
thereby  add  to  the  \alue  of  the  river  frontage.  Fig.  4 
shows  how  new  building  footings  are  con.stnicted  as  part 
of  tlu!  wall.  This  detail  will  save  ]>ro|)erty  owners  from 
going  to  the  ex|)ense  and  ineoiivenienic  of  sinking  piers 
to_  good  hearing  through  the  tilled  material,  when  they 
wish  to  erect  bwildings  fronting  the  river.  A  balustrade 
with  an  ornawental  and  easily  constructed  concrete  spin- 
dle was  adopted  after  careful  consideration.  This  type 
of  balustrade  does  not  provide  for  surplus  drainage  of 
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pig.  2.   chtting  foundation  concretk  off  first  st. 
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the  upper  walk,  on  aeeoiuit  of  the  coiitinuou.s  lower  chord 
of  the  rail.  Drainage  was  provided  by  placing  cast-iron 
boxes  in  the  lower  chord  and  making  connections  between 
them  and  the  ground  drain  at  every  other  counterfort, 
or  in  every  bay.  The  spindles,  which  are  unusually  well 
made,  were  cast  in  Cedar  Rapids. 

Eiver-improven'ieut  work  had  been  contemplated  in 
Cedar  Eapids  for  a  immber  of  years.  The  first  commis- 
sion was  appointed  by  the  governor  in  1902.  Its  initial 
v\'ork  was  the  location  of  the  meander  lines.  The  first 
funds  were  obtained  in  190."),  by  the  sale  of  lands  to  the 
Chicago  &  Xorthwestern  Railway  Co.    After  running  the 


FIG.    3.    FORMS   IN   PLACE   FOR    CONCRETING    STAIR- 
WAY; SECOND  ST.   BRIDGE  IN  DISTANCE 

meaiidcr  lines  tlic  j)r()l)h'iii  was  t(i  dctcrniiiu'  tlie  necessary 
channel  widtli. 

The  river  wall  is  being  built  partly  by  funds  provided 
through  special  assessment  of  abutting  property  and  part- 
ly through  general  taxation,  being  paid  from  the  taxes 
levied  to  support  the  work  of  the  Eiver  Front  Improve- 
ment Commission  of  Cedar  Rapids,  M'hose  members  are 
T.  II.  Simmons,  chairman;  E.  E.  Richards  and  T.  E. 
Warriner.  The  original  engineering  design  was  workef^ 
3ut  by  Howard  E.  Greene,  of  Cedar  Eapids.  M.  L.  Fox 
was  in  charge  of  the  engineering  in  the  field.  The  con- 
tractor is  Frank  K.  Hahn,  of  Cedar  Rapids. 


FIG.   4.     REAR  OF  SECTION  OF  WALL  BUILT  ACCORDING  TO  MODIFIED   DESIGN   SHOWN  IN  FIG.   1 
Footings   in   tlie   foreground   are   incorporated   in   wall   foundation,  and  are  intended  to  help  support  future  buildings 

fronting  the  wallv  on  top  of  wall 
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Tlic  ostahlishineiit  of  grades  at  street  intersections  is 
often  a  (]iflicult  matter  in  a  hilly  city,  snch  as  Dulutli, 
j\linn.  Tlie  methods  there  employed  were  described  by 
John  Wilson,  civil  and  sanitary  engineer,  in  a  jiaper  read 
at  the  amnial  meeting  of  the  Minnesota  Surveyors  and 
j^ngineers  Society,  Feb.  12.  The  methods  are  slightly 
jjiodified  from  those  ]iro]5ose(l  some  years  ago  by  Andrew 
^osewater  and  Rudolph  ITcring,  emidoyed  by  the  city  as 
(Jbnsulting  engineers. 

^r-If.'the  grade  is  29^.  or  less  (Rosewater  and  lleriug  al- 
']hw,ed-3%),  it  is  carried  across  the  intersection  without 
|p«aking.  If  the  grade  exceeds  2%,  but  is  not  more 
man  8%,  it  is  broken  at  the  curb  line  and  carried  across 
Sie  intersection  on  a  2%  grade.  If  the  grade  exceeds 
8%,  it  is  broken  at  both  the  curb  and  property  lines. 
In  the  business  section  the  grade  between  the  curb  and 
the  property  line  is  limited  to  5%,  in  order  to  avoid  the 
transverse  slope  of  one  sidewalk  being  toward  the  build- 
ing or  that  of  the  other  exceeding  10%. 

In  the  business  district  the  elevation  of  the  sidewalk 
at  the  building  corner  is  determined  by  adding  2%  of 
the  distance  between  the  curb  and  the  building  line  to 
the  elevation  of  the  curb  opposite  and  then  taking  the 
mean  between  these  two  elevations,  provided  the  eleva- 
tion thus  determined  is  not,  less  than  that  of  the  higher 
curb.  In  the  residence  district  there  is  no  advantage  in 
establishing  the  grade  of  the  property  corner. 

As  the  elevation  of  the  center  of  the  street  will  depend 
upon  the  crown  of  the  pavement  selected,  this  elevation 
should  be  used  only  in  determining  the  elevations  of  the 
curbs  and  should  not  ajijiear  on  the  established  grade, 
unless  the  center-line  profile  only  is  established.  In 
the  latter  case  the  curb  grades  must  be  made  to  conform 
with  the  center  grade  and  the  character  of  the  improve- 
ment. However,  as  sidewalks  are  usually  the  first  im- 
]irovement  on  a  street  and  the  property  owners  imjirovc 
their  front  to  conform  with  the  walk,  the  first  method  is 
preferable,  notwithstanding  the  mu-ertainty  in  assuming 
a  width  of  i)avement. 

The  method  of  cstal)lisliing  the  curb  and  sidewalk 
grades  in  the  residence  district  is  best  explained  by  a  typi- 
cal case.  Assume  that  the  intersecting  streets  are  both 
00  ft.  wide  and  that  the  distance  lietween  the  curbs  is 
25  ft.  on  the  steeper  street  and  30  ft.  on  the  otlier.  This 
leaves  171^  ft.  between  the  curb  and  the  property  line 
in  the  first  case  and  15  ft.  in  the  second  case,  as  shown 
on  the  accompanying  jilan. 

The  grades  on  each  side  of  the  street  intersection  of 
the  street  having  the  steeper  grade  exceed  8%  and  are 
tlierefore  broken  at  both  the  property  line  and  the  curb 
line.  The  grades  on  the  other  street,  being  less  than  8%, 
but  more  than  2%,  are  broken  at  the  curb  line  only.  The 
center-line  grades  of  both  streets  are  now  conijiutcd.  .\-; 
tiie  street  having  the  steey)er  grade  is  practically  at  right 
angles  to  the  contours,  it  will  be  an  advantage  to  fix  the 
elevations  of  the  curbs  on  the  two  sides  of  the  street  at 
the  same  height.  On  the  other  street  the  cost  of  con- 
struction can  he  decreased  and  the  improvement  made 
to  conform  more  nearly  to  the  adjoining  jiroperty  by 
making  one  cuil)  higher  than  the  other. 

The  elevation  of  the  cui'b  on  the  sti'cjx'r  street  is  taken 
from  the  elevation  of  the  center  of  the  street  opposite, 


while  the  elevation  of  the  intersection  of  tlie  propc^rty 
line  extended  and  the  curb  on  the  other  street  is  deter- 
mined from  the  elevation  of  the  intersection  of  the  curb 
extended  with  the  center  line  of  the  first  street.  This 
gives  a  fall  of  2%  across  the  hillside  street,  or  the  street 
parallel  with  the  contours. 

If  the  pavement  selected  on  the  latter  street  has  liut 
little  crown  or  is  of  a  slippery  character,  the  curb  on  the 
upper  sid(!  of  tin;  street  is  made  10  in.  and  the  curb  on  the 
lower  side  fi  in.  high.  The  crown  of  the  street  may  also 
be  placed  at  the  third  point  instead  of  in  the  center.  The 
elevation  of  the  intersection  of  the  outer  edge  of  the 
sidewalk  is  made  higher  than  the  elevation  of  the  higher 
curb  by  an  amount  equal  to  2%  of  the  width  of  the  grass 
space,  and  the  discrepancy  with  the  lower  curb  is  taken 
up  in  the  grass  plot. 

In  some  cases  on  the  lower  side  of  the  street  the  side- 
walk is  placed  below  the  curb.     This  should  lu^t  be  more 
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PI^AN   OP   INTICRSECTION   OF   STREETS   HAVING 
STEEP  GRADES 

than  8%  of  the  width  of  the  grass  plot,  in  order  to  avoid 
the  appearance  of  a  sag  in  the  walk.  Where  the  trans- 
verse slope  of  the  walk  at  the  intersection  will  be  excessive 
by  this  method,  the  walk  grade  is  Ijroken  at  a  point  25 
ft.  from  the  curb  and  is  made  to  meet  a  mean  elevation, 
as  in  the  case  of  a  business  district.  exce])t  that  the  ele- 
vation of  the  walk  may  be  less  than  that  of  one  of  the 
curbs. 

[^ 
Tests  of  an  EscRlator  of  the  Cleat  Type,  in  use  at  the 
\Va.shiimton  St.  station  of  the  Uoston  subway,  are  described 
in  thi:  report  of  the  Boston  Transit  Commission  for  1915. 
There  are  two  escalators  at  this  station,  one  for  each  plat- 
form. The  escalator  leading  to  Chauncy  St.  has  a  vertical 
lift  of  about  34  ft.  and  was  subjected  to  a  full-load  test  by 
carrying  passengers  averaging  140  lb.  each  at  the  rate  of 
7,200  per  hr.  for  three  consecutive  hours.  The  escalator  is 
located  close  beside  one  of  the  station  stairways,  and  the 
men  employed  to  make  the  test  rode  up  on  the  escalator  and 
walked  down  the  stairways.  "With  330  men  it  was  possible 
to  keep  the  escalator  continuously  loaded  with  approximately 
its  full  specified  load.  The  total  load  lifted  by  the  escalator 
during  the  test  was  20,112  men,  averaging  153.9  lb.  This 
work  was  done  in  three  hours,  or  at  the  rate  of  1,031,745  lb. 
per  hr.  This  exceeded  the  contract  requirement  by  about 
2.35%.  In  a  maximum  of  20  min.  of  service  the  oscalatoi 
hoisted  passengers  at  the  rate  of  7,7S2  per  hr.,  or  1,197,650  lb. 
per  hr.,  exceeding  the  contract  requirement  by  about  18.8'/r. 
The  efficiency  of  the  escalator,  or  the  ratio  between  the  horse- 
power actually  required  to  lift  the  men  and  the  horsepower 
received  over  the  feed  wires  of  the  control  apparatus,  was 
found  to  be  72%,  or  10%  in  excess  of  the  contract  guarantee. 
The  contract  price  of  both  escalators,  which  were  furnished 
by  the  Otis  Elevator  Co.,  was  $25,725. 
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B^nldlnimg'  22  ML  of  Pipe  Se^^ers 
Umidleir  Omie  CoimUFe^cU 


S]'.\()/'SIS — Close  /ircliiiiiiniri)  csliiiKtlcs  reijiiircd 
mauii  lest  boriiKjs.  Trenchinti  iii<i(lii>ies  ttxed 
lliruiiylioiil,  soiii  el  lines  in  narnnr  (illei/s.  Careful 
personal  superrL'^ion  hi/  conlraclDr.  Cost  data 
(jiren. 

In  'ro|>rka.  Kill!.,  tlici-c  is  under  ciitisti'iulidn  at  |)n'S('nt, 
V*..'  mi.  of  vitrilii'il-|ii|i('  sanitar\  sewers.  'I'lic  work  is  all 
under  one  colli  ract,  which  was  h'l  .\n^\  in,  1!M."),  and  will 
ht'  ioni|)lcted  hv  June  I,  l!M(i.  The  district  in  wliicli 
those  sewers  are  hein^i-  l)uilt  is  known  as  tlio  East  Side 
and  contains  7,000  city  lots,  each  approNiniatoly  20x1  ")0 
ft.  in  size.  The  soil  of  jiractically  this  w  hole  section  is  a 
sticky  black  giindio.  with  some  stretches  of  sandy  loam. 
Tliere  is  only  198  eu.yd.  o\'  rock  (wcavation  in  the  esti- 
mate of  the  entire  22  mi.  The  sewer  system  was  planned 
and  is  being  constructed  under  the  supervision  of  A.  K. 
Young,  city  engineer.  The  contractor  is  James  A.  Pringle, 
of  Topeka.  The  estimated  cost  of  the  work,  including 
engineering  expenses,  is  about  $130,000. 

Phi'li.mi.\ai!Y  1xvi:sti(;atioxs  .vxd  Design 

Money  for  sewer  construction  in  Topeka  is  obtained 
by  assessments  for  benefits;  but  the  property  owners  are 
allowed  a  term  of  years  in  wliich  to  make  the  payments, 
so  that  the  actual  construction  costs  are  met  by  a  bond 
issue  the  amount  of  which  must  be  based  on  accurate  esti- 
mates. Hence,  in  addition  to  the  usual  surveys  test  bor- 
ings were  made  every  100  ft.  throughout  the  length  of  the 
proposed  sewers.  Where  indications  of  rock  occurred,  the 
borings  were  made  every  25  ft. ;  and  in  rock,  every  5  ft. 

This  work  required  the  services  of  7  men  at  $2  a  day 
for  20  days,  a  total  of  $280,  but  it  eliminated  all  gamble 
on  the  amount  of  rock  excavation.  In  work  so  far  done, 
rock  has  never  been  encountered  at  depths  varying  more 
than  2  in.  from  the  depths  shown  by  the  test  borings. 
j\Ir.  Young  believes  that  similar  systematic  borings  should 
be  made  a  part  of  all  sewer  surveys  and  recommends 
that  the  borings  l)e  made  by  core  drills.  On  this  work,  hand 
augers  were  used. 

The  design  of  these  sewers  was  based  on  the  assump- 
tion of  three  people  to  a  lot  (21,000  jjeople  in  all),  an 
average  water  consumption  of  100  gal.  per  capita  per  dav, 
with  a  maximum  consumption  of  three  times  this.  Xo 
laterals  are  less  than  8  in.,  and  the  mains  are  designed  to 
take  the  maximum  flow  of  the  laterals  plus  an  allowance 
of  20%  for  infdtration,  leakage  at  manhole  heads,  etc. 
The  pipe  used  varies  from  8  to  4.")  in.  in  diameter.  The 
following  are  the  minimum  grades:  For  8-in.,  0.32%; 
10-in.,  0.24%;  21-in.,  0.16%,;  45-in.  (which  is  a  com- 
bined sewer),  0.1%.  The  intennediate  sizes,  15-  and  18- 
in.,  have  minimum  grades  of  0.16%.  In  the  22  mi. 
are  98  flush  tanks  of  the  Miller  automatic  siphon  type 
and  248  manholes. 

The  minimum  depth  of  cover  is  about  8  ft.,  or  9  ft. 
below  the  tops  of  the  house  basements.  The  depths  run 
from  8  to  25  ft.  The  total  amount  of  excavation  is  about 
96,000  cu.yd.  The  greatest  part  of  the  Avork  is  in  alleys, 
for  Topeka,  like  many  other  Middle  "Western  cities,  is 


laid  on!  with  an  alley  (12  to  20  ft.  wide)  in  the  middle 
of  each  block,  lengthwise  of  the  blocks.  'I'lie  IiouscdiolilcrK 
generally  begin  sanitary  iniprovenients  l)y  connecting  their 
outhouses  or  privies  to  the  sewer,  so  that  there  is  a  con- 
siderable p()])ulai-  deniaiul  for  alley  sewers.  'I'herc  is  a 
saving  to  the  city,  foi-  there  is  less  interrni)tion  to  street 
traffic  and  many  cnis  in  ])avements  are  jncvented.  The 
streets  are  generally  well  jiaveil,  while  the  alleys  are 
not.  Water  and  gas  mains  ai'e  laid  in  the  streets,  though 
this  often  r('i|uires  dc^stroying  a  pavement. 

The  use  of  the  alleys  for  sewers  makes  it  possible  for 


FIG.   1.    TRENCHING  MACHINE  WORKING   IN  A   14-FT. 
ALLEY,   TOPEKA,    KAN. 

the  contractor  to  do  almost  all  the  excavation  by  machine, 
for  there  is  no  interference  with  other  underground  struc- 
tures except  at  street  intersections.  Before  a  street  hav- 
ing water  and  gas  mains  is  crossed,  these  pipes  are  accu- 
rately located  by  the  contractor,  and  the  trenching  ma- 
chine is  so  ojjerated  as  to  avoid  them.  Where  it  can  be 
conveniently  done,  the  gas  mains  are  imcoA'ered,  a  length 
of  pipe  taken  out  and  the  trenching  machine  run  past, 
which  can  be  done  without  shutting  off  the  gas  for  more 
than  half  an  hour.  Street-car  tracks  are  crossed  in  the 
same  manner.  The  contractor,  Mr.  Pringle,  states  that  he 
has  encountered  no  difficulties  with  the  public-service  cor- 
porations in  carrying  on  this  work. 
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Fin.   2.     ALLEY  THROUGH  WHICH  A  TRENCHING   MACHINE  HAS  OPERATED;  MANY  BUILDINGS  HAD  TO  BE  MOVED 


The  contractor  is  doiiifi  the  work  very  expeditiously  with 
two  Austin  trencliin^  machines  and  two  backfilling  ma- 
chines of  the  same  manufacture.  One  trenching  machine 
digs  a  trench  3l^  ft.  wide  up  to  16  ft.  in  depth,  and 
the  other  a  trench  -±1/2  ft.  wide  up  to  25  ft.  deep.  The 
average  day's  run  with  each  machine  varies  from  200  to 
500  ft.  of  trench.  The  best  record  was  1,050  ft.  in  a 
working  day  of  !)  hr.  Some  difficulty  is  experienced  in 
going  through  narrow  alleys.  These  are  public  highways 
and  their  legal  width  is  20  ft.,  but  there  are  many  en- 
croachments by  barns,  sheds  and  other  outhouses,  so  that 
the  actual  clearance  in  some  instances  is  not  more  than 
12  ft.  The  trenching  machine  requires  a  clearance  of 
14  ft.  to  do  its  work.  Consequently,  the  contractor 
is  often  required  to  move  buildings,  telephone  poles 
and    other    obstructions — and    move    them    back    again. 


This,  Mr.  Pringle  assured  the  writer,  was  not  ditlficult 
to  acc()mj)lish,  as  he  moved  the  buildings  first  and  in  case 
of  dispute  settled  with  the  owner  aftei-ward.  But  by 
handling  the  work  diplomatically  he  has  had  no  serious 
disputes  or  difficulties.  His  total  bill  for  damages  does 
not  exceed  $100.  He  has  forbidden  his  workmen  to  have 
any  words  with  property  owners  and  attends  personally  to 
all  such  cases.  It  is  hardly  believable  that  a  trenching 
machine  could  get  through  some  of  the  alleys,  such,  for 
instance,  as  are  shown  in  Figs.  1  and  2. 

The  contractor's  methods  of  operation  are  as  follows: 
There  is  a  foreman  who  directs  the  course  of  the  machine 
and  the  pipe  laying ;  one  man  precedes  the  machine  and 
levels  the  ground  for  its  movement ;  one  man  operates  the 
machine,  doing  his  own  firing;  the  foreman  already  men- 
tioned sets  the  batters ;  one  man  in  the  trench  follows  tlie 


U-d'-o'-M'-o'^  l<3^a<-7  -  6  --J 

FIG.  3.     PROFILE  ELEVATION  AND  PLAN  OF  CREEK   CROSSING  OF  20-IN.   SEWER   AT  TOPEKA,  KAN 
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iiiat'liine,  cleaninfr  xij)  the  trendi  hy  shoveling-  the  hjose 
material  into  the  buckets  and  putting  in  the  lower  jacks 
and  braces;  one  man  above  works  with  the  one  in  the 
trench,  setting  the  upper  braces;  two  pipe  layers  work 
in  the  trench  and  two  on  the  surface  (a  tripod  is  used  for 
lowering  the  pipe)  ;  two  men  follow  the  pipe  layers,  tak- 
ing out  the  jacks  and  braces  and  tamping  earth  around  the 
pipes.  Then  come  the  backfilling  machine  and  a  clean-up 
gang,  the  size  of  wliicli  depends  on  the  work  to  l)c  done. 


Solid    Half  <  Perforated  Half 


Detail    of    Manhole 


Detail  of 
Wrought  Iron  Step 


FIG.  5.     DETAIL  OF  SEWER  MANHOLES,  TOPEKA,  KAN. 


The  average  force  with  each  treni-hing  machine  is  25 
men,  and  the  excavation  alone  can  be  done  as  cheaply  as  8 
or  lOc.  per  cu.yd.  The  backfilling  costs  more.  The  con- 
tractor acts  as  his  own  general  superintendent.  The 
foremen  receive  $35  a  week  and  the  machine  operators  $25. 
It  has  been  found  that  the  pace  of  the  whole  outfit  is  set 
Ijv  the  trench  speed  of  the  pipe  hiving,  because  the  speci- 
llcations  do  not  allow  more  than  300  ft.  of  open  trench,  so 
tile  contractor  pays  the  men  engaged  in  pipe  laying  a 
bonus  of  Ic.  per  section  of  pipe  laid  over  a  certain  weekly 
minimum.  While  this  practice  often  means  an  actual  loss 
in  this  item,  the  work  as  a  whole  is  much  expedited. 

An  instrumcntman  is  continually  on  the  work,  and 
every  length  of  pi])e  is  set  by  an  engineer's  level.  There 
is  no  complicated  system  of  batter  boards — a  single  cord 
for  alignment  is  all  that  is  required.  This  method  has 
worked  out  so  satisfactorily  that  it  is  recommended  by  Mr. 
Young  even  where  the  contractor  has  to  employ  his  own 
instrumcntman. 

In  backfilling,  the  earth  is  placed  in  layers  of  not  over 
!)-in.  thickness  imtil  there  is  a  cover  of  not  less  than  2 
ft.  over  the  top  of  the  pipe.  This  material  is  thoroughly 
rammed.  About  this  level  the  backfilling  is  consolidated 
by  puddling.  In  the  narrower  alleys  the  backfilling 
machine  cannot  be  operated  efficiently.  At  least  6  ft.  of 
space  on  one  side  of  the  trench  is  necessary.  Usually 
the  backfilling  is  completed  not  over  150  ft.  behind  the 
trenching  machine,  and  the  distance  is  never  more  than 
300  ft. 

A  very  ingenious  device  has  been  provided  to  keep  the 
trench  free  of  water.  It  consists  of  an  ejector  pump 
made  by  extending  a  1-in.  steam  pipe  down  tlie  boom 
of  the  trenching  machine  to  a  coupling  with  a  3-in.  steam 
jet.  The  suction  pipe  is  3  in.  and  the  discharge  pipe  2 
in.    Whenever  the  water  accumulates  in  the  bottom  of  the 
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trencli,  the  inachino  is  slopped  for  a  few  iiiinutcs  and  llu> 
steam  jet  operated. 

Another  item  in  tlic  routine,  wliieli  has  niiuii  to  (h)  with 
the  systematic  progress  of  the  \vori\,  is  tlie  proper  distri- 
bution of  the  pipe  ahead  of  tlie  trenching.  To  acconiplisli 
this,  the  contractor  takes  a  l)lueprint  plat  of  the  sewer 
and  marks  in  red  pencil  at  the  places  where  they  are  to  he 
delivered  the  number  of  sections  of  pii)e,  Y's,  etc.,  to  he 
left  there.  The  hauling  of  the  pipe  is  done  by  a  local 
teamster  for  40c.  per  ton,  the  average  haul  being  about 
one  mile. 

DuT.viLS  OF  Design  and  Cost  Data 

Some  of  the  most  interesting  details  of  the  design  are 
shown  in  Figs.  3,  .5  and  (i.  The  creek  crossing  shown  in 
Figs.  3  and  1  is  of  20-in.  cast-iron  pij)e  on  concrete  piers. 
The  crossing  is  at  the  grade  of  the  sewer.     Fig.  4  show^s 
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FIG.    6,     DETAIL   OF   AUTOMATIC   FLUSH    TANKS, 
TOPEKA  SEWERAGE 

the  trestle  built  to  take  the  trenching  machine  over  the 
creek  at  this  point.  There  was  no  highway  bridge  strong 
enough  to  carry  the  machine,  so  the  contractor  built  his 
bridge  on  the  line  of  the  sewer,  working  with  it  into  both 
banks.     Figs.  5  and  (5  show  the  details  of  the  automatic 

KSTIMATES  AND  SUCCESSFUL   BIDS   ON   TOPEKA  SEWER   WORK 

It«ni                                                                   Estimate  J.  A.  Pringk 

fi2,770  ft.,  S-in.  V.  C.  Pipe $0.  fw  $40,800.50  $0.  60  $37,662  00 

22..M.-!  ft.,  lO-in.  V,  C.  pipe 76  17,132.68        . 7.'>  l(i,n07.2.'-i 

10,<)(i6  ft.,  12-in.  V.  C.  pipe 95  10,417.70        .87  9,540.42 

4,(i.S2  ft.,  l.Vin.  V.  C.  pipe l..-)2  7,116.(>4     1.46  6,8.35.72 

3,nSS  ft,  18-111.  V.  C.  pipe 1.67  0,6,59.96     2  00  6,976.00 

2,947  ft,  21-in.  V.  C.  pipe 2.44  7,190.68     2.46  7.249.62 

2,992  ft.,  24-in.  V.  C.  pipe 3.96  11,848.32     3.90  11,668.80 

281  ft.,  27-in.  V.  C.  pipe 5.50  1,545.50     4.68  1,315.08 

36  ft,  20-in.  c.-i.  pipe 5.00  180.00     5.00  180.00 

3.J. 100  ft,  1-in.  galvanized  pipe 20  6,620.00       .20  6,620  00 

98  flush  tanks 65  00  6,370.00  65.00  6,370  00 

248  manholes 45  00  11,160.00  45  00  11,UK).00 

200  cu.yd.  concrete 7  00  1,400.00     8.00  1,600.00 

2o  M.  b.m.  sheeting 30  00  750.00  30.00  750.00 

Extra  excavation 50  00     50 

Total..  $129,191.98  $125,834.89 


Hush  tanks  and  of  tiic  manholes.  Maniioles  of  concrete 
of  tlie  same  design  have  pioved  very  satisfactory  in  other 
parts  of  the  city. 

The  accompanying  tal)ulation  sliows  the  city  engineer's 
estimate  and  the  successful  contractor's  bids. 

Owing  to  the  fact  that  the  assessments  cover  all  costs 
1%  of  the  contract  price  is  withheld  from  the  contractor 
to  ])ay  the  engineering  costs.  The  contractor  is  permitted 
to  make  house  connections  for  property  owners  at  a  .stipu- 
lated price. 


UBadleipgirouiiimdl  Eflects'^l^^sls 

Corrosion  of  pipes  and  other  l)uried  structures  by  stray 
currents  is  practically  negligible  when  the  current  re- 
verses once  a  minute  or  more  often.  Tiiis  conclusion  was 
drawn  from  a  series  of  studies  by  the  United  States 
JJureau  of  Standards  into  the  effect  of  alternating  cur- 
rents on  soil  electroly.sis.  The  results  of  the  iuvcstigrtioii 
were  presented  by  Burton  .McCoUum  and  G.  H.  Ahlborn 
on  Mar.  10,  before  the  American  Institute  of  Electrical 
Engineens,  New  York  City,  in  a  jwiper  entitled  "Influence 
of  Frequency  of  Alternating  or  Ee\ersed  Current  on  Elec- 
trolytic Corrosion." 

The  finding  is  of  importance,  for  the  use  of  the  insu- 
lated negative-feeder  system  of  reducing  stray  currents 
usually  brings  an  extended  "neutral  zone"  where  the 
potentials  of  pipes,  etc.,  to  ground  are  small  and  reversing. 
In  the  case  of  iron  no  appreciable  corrosion  was  found 
with  alternating  currents  of  between  15  and  (50  cycles  per 
second,  but  no  such  limit  was  found  for  lead.  The  addi- 
tion of  sodium  carbonate  to  soil  reduces  the  corrosion  of 
iron  and  increases  that  of  lead.  Corrosion  of  iron  reaches 
its  maximum  value  when  the  current-reversal  cycle  occu- 
pies more  than  two  weeks;  with  lead  the  maximum  cor- 
rosion is  reached  with  a  frequency  of  reversal  between  one 
day  and  one  week. 

These  phenomena  are  cxphiined  l)y  the  fact  that  the 
corrosion  a<;tions  are  largely  reversible — the  metal  dis- 
solved during  one-half  cycle  being  redeposited  on  the 
reversal.  This  metal  may  have  little  value  mechanically, 
but  serves  as  the  anode  surface  and  protects  the  main 
material  from  attack. 

At  the  same  meeting  (held  jointly  with  the  New  York 
Section  of  the  American  Electrochemical  Society)  Prof. 
W.  PI.  Walker,  Massacliusetts  Institute  of  Technology, 
presented  a  paper  dealing  M-ith  tlie  corrosion  of  metals 
more  generally.  Of  interest  in  connection  with  the  pre- 
ceding paper  was  Profes.sor  Walker's  statement  that  the 
freedom  of  copper-steel  from  corrosion  (weathering)  is 
due  to  the  formation  of  a  protecting  layer  of  oxide.  Dr. 
A.  S.  Cushman,  Washington,  D.  C,  in  discussion  referred 
to  experience  with  over  300  test  pieces  of  copper-steel 
weathering  in  Arizona.  He  claimed  that  these  showed 
that  the  copper  had  nothing  whatever  to  do  with  the  re- 
sults, which  depended  on  the  nitrogen  content  of  the 
metal. 

A  nond-Trafflo  Oii.sus  is  to  be  made  in  St.  Louis  County. 
Missouri,  before  deciding  what  type  of  road  improvement  to 
carry  out  with  the  bond  i.ssue  voted  a  few  weeks  ago.  The 
County  Court  has  arranged  with  the  Federal  Government  to 
have  the  census  supervised  by  highway  engineers  from  tl'.e 
Department  of  Agriculture.  A  consulting  engineer  on  road 
improvements  will  be  appointed  by  the  county  authorities. 
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S).\()l'SlS~'l'lii.'<  hriihjr.  lut^  s/>,nis  ,,f  I'.iJ  fl.. 
irilli  iiliili'-</ir(li'r  arch  rihs  siiiiiinrliii;/  sinnnlrcl. 
coluniiis  to  fdrrii  llic  deck  fniiuiiH/.  A  Inirchr 
on  llir  deck  tirorc  ftdscwork  and  scl  .sled  irilliin 
its  reach  and  then  moved  furward  to  /dace  the  iie.il 
portion  of  fnlsrn'orl,-  (unl  sln-l. 


A  sli'cl  iircli  lirid^'  ^\■itll  J'oiir  spans  of  lU'i  I't.  has  lict'ii 
built  at  Iiidiaiiapolis  to  carrv  West  New  York  Si.  across 
the  Wliito  Kivor.  It  is  oii  a  skew  oC  TjI"  17'  with  the 
riviT  ami  has  a  Iciiirlh  of  7!>"3  I't.  between  ahutmeiit  j'aces. 
It  has  a  2t-rt.  madway  (withont  cai-  tracks)  anil  two 
8-ft.  cantilevereil  siilcwaliss.  Thi'  li\i'-loa(l  sjjeeificatioiis 
pnnide  as  I'ollows:  For  tlu'  roadway,  150  lb.  ])er  scj.l't. 
an. I  a    LVtmi   mad    roller:    for  the  sii'lewalks,   TOO  lb.   per 


•  il|"^''  ilir  -pnn-in:^,  arc  .-pnccd  I'.'  fl.  apart  and  are  con- 
ncclcij  by  lian-\crr-c  and  dla^onal  lattice  trusses  framed 
bet\\een  the  Webs.  'Hie  (-(insl  rucl  iou  is  show  n  in  V\<^H.  2, 
;;  and   I. 

'i'lic  ribs  wvn'.  calculated  as  ha\inf^  (i.\(!il  (iiids,  and 
tbcir  snpjjorts  wore  inad(!  very  heavy  to  insure  this  con- 
dition. At  llu!  ])iers  the  ribs  are  riveteil  to  plate-f,nrder 
skcwbacks  on  steel  bents,  or  towers,  that  are  anchored 
to  the  foundation  concrete  and  afterward  embedded  in 
tile  concrete  of  the  iii)per  part  of  the  piers.  The  wkew- 
baeks  ba\e  projecting  cover  j)latcs  that  lap  over  the 
( bords  (if  the  ribs,  as  shown.  At  the  abutments  the 
ends  of  the  rilis  ai'e  ri\etcd  to  heavy  steel  anchorages. 
The  expense;  of  this  construction  was  eonsidorod  well 
warranted,  in  order  to  obtain  a  very  high  safety  faotor 
:,t   these  eiitieal    points    in    tlie   ilesigii   of  the  .structure. 


FIG.   1.     STEEL  ARCH  BRIDGE  OVER  THE  WHITE   RIVER  AT  WEST  NEW  YORK  ST.,   INDIANAPOLIS,   INO. 


sq.ft.;  for  the  ribs,  the  same  as  the  roadway  plus  5,000 
lb.  concentrated  at  points  giving  maximum  and  minimum 
moments.  The  calculations  were  made  for  the  middle 
rib,  and  the  three  ribs  were  built  to  the  same  design. 

The  bridge  was  designed  by  Frederick  H.  Burnettc, 
of  Indiana])olis,  as  consulting  engineer  for  Paul  Julian, 
County  Surveyor.  The  contract  was  let  to  the  Central 
States  Bridge  Co.,  whicli  sublet  the  substructure  and  con- 
crete work  to  the  American  Construction  Co.,  both  of 
Indianapolis.  A  view  of  the  partly  completed  structure 
is  shown  in  Pig.   1. 

Each  span  consists  of  three  plate-girder  hingeless  arcli 
i-ibs,  with  radial  stiffeners  and  splices.  The  ribs  are 
shaped  to  a  parabolic  curve,  with  a  rise  of  21  ft.  9  in. 


Ui)on  the  ribs  are  spandrel  columns  (8-in.  H-beams) 
supporting  three  longitudinal  lines  of  20-in.  I-beams,  be- 
tween which  are  framed  12-in.  tran verse  I-beams  5  ft. 
apart.  Each  sidewalk  is  supported  by  8-ft.  cantilever 
brackets  19  ft.  2  in.  apart,  carrying  an  outer  line  of 
12-in.  channels.  Between  pairs  of  cantilevers  are  two 
intermediate  supports  consisting  of  6-in.  I-beams  framed 
agarinst  the  outer  channel  and  resting  on  top  of  the  20-in. 
longitudinal  I-beams. 

This  floor  framing,  which  is  shown  in  Fig.  4,  is  all 
incased  in  concrete  and  supports  a  reinforced-concrete 
slab.  The  sidewalk  slabs  are  finished  to  form  the  wear- 
ing surface,  while  the  roadway  slab  is  covered  with 
asphalt  paving. 
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SECTION  OF  SffEWBACH- 


FIG.   2.    STEEL  ARCH  RIBS  AND  SKEWBACK  GIRDERS 
ON   PIER 


FIG.    3.     ANCHORAGES    AND    TOWERS    IN    ABUTMENTS 
AND  PIERS 


The  piers  and  abutments  are  of  concrete,  with  pile  foiin-  skcwhack.s  and  anchorages,  and  tiiese  pockets  were  filled 

dations.     The  steel  arch  ribs  are  not  snpported  directly  with  concrete  when  tlie  steel   ri])s  had   been   ])laced  and 

by  the  concrete,  but  by  the  steel  anchorages  in  the  abut-  riveted. 

ments  and  the  steel  towers  in  the  piers,  as  already  ex-  After  tlie  erection  of  the  steel  a  :!0-in.  A\all  was  car- 
plained.  The  concrete  of  the  main  body  of  the  piers  ried  up  above  the  top  of  tiie  pier  ])ro])er  to  the  level 
and  abutments  was  placed  after  the  erection  of  the  steel,  of  the  deck.  The  abutments  are  carried  up  in  the  same 
Pockets  were  left  for  the  projecting  parts  of  the  steel  way.     TJiey  have  straight  vertical  wing  walls,  with  coun- 
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FIG.   4.     FLOOR   FRAMING  OF  WEST  NEW  YORK  ST.  BRIDGE  AT  INDIANAPOLKS,  IND. 
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torfnrts  on  the  inner  side  corresponding  to  the  outside 
eantihner  i)raei\ets  for  the  sidewalk  approaches. 

The  erection  of  the  steel  superstructure  was  coinnienced 
July  1  and  completed  (except  for  the  hand  railing)  on 
Nov.  1.  liU.").  The  two  shore  spans  at  the  east  end  were 
erected  by  a  traveler  working  parallel  to,  and  on  the 
north  side  of,  the  bridge.  The  ground  on  which  this 
traveler  moved  was  alwnt  8  to  10  ft.  above  the  spring- 
ing line  of  the  arches.  Fig.  5  shows  some  of  the  stages 
of  the  construction  work. 

The  traveler  was  placed  upon  the  deck  of  the  struc- 
ture by  means  of  the  storage-yard  derrick,  located  just 
north  of  the  pier  between  the  two  shore  spans.  It  then 
moved  westward,  driving  piles  for  falsework  by  means  of 
a  steam  hannner  in  leads  shmg  from  the  boom.  When 
all  the  falsework  bents  within  reach  were  completed,  the 
steel  was  erected  upon  them ;  and  the  traveler  moved  for- 
ward to  drive  piling  and  place  steel  for  another  section 
of  the  arch.  For  each  span  there  were  eight  three-post 
bents,  braced  together  in  pairs  to  form  four  towers. 

The  traveler  was  an  A-frame  derrick  of  steel  construc- 
tion, moving  on  rollers  and  having  a  platform  about 
30x18  ft.  The  mast  was  40  ft.  high,  and  the  box  lattice 
boom  was  T5  ft.  long.  The  machine  complete  weighed 
about  15  tons  and  was  operated  by  a  steam  hoisting  en- 
gine. The  lifting  capacity  was  15  tons,  and  the  heaviest 
loads  handled  weighed  about  12  tons.  This  traveler  was 
arranged  to  occupy  about  half  the  width  of  the  floor,  and 
on  the  other  half  was  a  material  track  for  moving  out  the 
steel,  which  was  loaded  on  push-cars  by  the  derrick  at  the 
storage  yard  (along  the  north  side  of  the  two  east  spans). 

The  total  weight  of  structural  steel  is  about  830  tons. 
The  exposed  steel  is  given  one  finishing  coat  of  black 
paint. 


The  new  136-11).  rail  of  the  Lehigh  Valley  E.R.  is  the 
heaviest  yet  adopted  in  this  country.  The  Central  Eail- 
road  of  New  Jersey  has  had  a  135-lb.  rail  for  some  time, 
and  the  Pennsylvania  E.E.  last  year  adopted  a  125-lb. 
rail,  as  noted  in  Engineering  News,  Oct.  14,  1915. 

This  new  rail  is  designed  especially  for  use  on  the  moun- 
tain  divisions   having   heavy   grades   and   sharp   curves. 


'I'here  is  very  little  ol"  it  in  service  as  y(!t.  Its  dimensions 
arc  given  in  Talile  1.  This  road  already  had  a  110-11). 
lail  for  use  under  such  conditions,  where  the  wear  of  the 

TAKLIO  1.     DIMENSIONS  OF  HEAVY   RAILS;  LEHIGH  VALLEY  li.li. 


■yd. 


Weight  pet 

HeiKht 

width  of  base 

Width  of  head,  bottom 

Side  of  head,  slope 

Depth  of  head 

D.'pth  (,l  web 

Depth  of  base 

Thrckiiess  of  web 

Thickness,  edge  of  base 

Height  to  center  of  hole  (and  neutral  axis) . 
Radius  of; 

Head 

Top  corners  of  head 

Bottom  corners  of  head 

Sides  of  web 

Top  fillets 

Bottom  fillets 

Corners  of  base 

Fishing  angles  (4  to  1) 


136  lb. 

7  in. 
6S  in. 

4° 

li  in. 
3i  in. 
U  in. 

Jiin. 

A  'n. 
SAin. 

10  in. 
Ail- 
i  m. 

14  in. 


Ail- 


110  1b, 
6  in. 
51  in. 
2i  in. 
4° 

U  in. 
3Ain. 

'Sin: 

jin. 
23  in. 

10  in. 

A  in- 

i  in. 
14  in. 

tin. 

3  in. 

A  m. 
13° 


TABLE  2.     PROPORTIONS  OF  HEAVY  RAILS 


Railway . 


Lehigh  Valley  R.R.  Pennsylvania  R.R.  Central   Railroad  of 

New  Jersey 
125  lb.  135  lb. 
63  in.  6i  in. 
38.9%,  4.73  sq.in.  40.28% 
20.3  %,  2.47  sq.in.  21 .  90  % 
40.8%,  4.95  sq.in.  37.825  % 
,12. 15  sq.in.  100  00% 


Weight 136  1b. 

Height 7  in. 

Head 35.4%,  4.72  sq.in. 

Web 23.7%,  3.17  sq.in. 

Base 40.9%,  5.46  .=q.in. 

Total 100.0%,  13.35  sq.in.  100.0? 

Moment  of  in- 
ertia   86.57 


72.39 


rail  head  is  exceptionally  severe  {Engineering  News, 
Oct.  24,  1912).  The  new  136-lb.  rail  has  the  unusual 
height  of  7  in.  The  older  110-11).  special  section  is  of  the 
same  height  as  the  standard  100-lb.  section  (6  in.),  the 


I --- 6f 

136-LB.   RAIL;   LEHIGH   VALLEY   R.R. 
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additional  wi'ijilit  hcinj^-  <;iv('ii  hy  a  ii:;catiT  dcptii  of  iicail, 
which  resulted  in  a  eoi  respond inglv  reduci'd  dej)tii  of 
splice  bar.  The  new  rail  has  the  same  exceptional  depth  of 
head. 

The  distribution  of  area  and  weight  in  the  i;3()-lb.  rail, 
a?  compared  with  two  other  heavy  rails,  is  given  in  Table 
It  will  he  seen  that  the  proj)ortion  of  metal  in  the 
lead  is  lower  in  the  heaviest  rail.  That  is  due  mainly 
t«  the  greater  height,  but  the  head  of  the  125-11).  rail  is 
somewhat   larger  than  that  of  the   13()-lb.   rail. 

The  joints  of  the  136-lb.  rail  are  spliced  with  heavy 
;ingle  bars,  which  are  only  2()  in.  long,  but  have  six  bolts 
spaced  4' in.  c.  to  c.  The  bolts  arc  of  unusual  size — l^^ 
in.  in  diameter — in  the  shank,  and  have  rolled  threads  ly^ 
iii.;.in  diameter.  The  neck  and  head  are  both  oval,  as 
shown.  Square  nuts  and  spring  nut  locks  arc  used.  As 
the  bolts  are  placed  alternately  with  head  and  nut  on  th'! 
inside  of  thi?  rail,  the  bolt  holes  in  the  splice  bars  are 
alternately  lj%  in.  in  diameter  and  1^^x11/^  in.  oval.  The 
rails  have  bolt  holes  IfV  i^^-  ^^  diameter. 

For  information  we  are  indebted  to  E.  B.  Ashby,  Chief 
Engineer,  Lehigh  A'alley  E.K. 

Rep)®rft  ©If  ttfei©  PsiEa^mmei  Csiias^I 
Slndl©  (CcDinmsminssnoEa 

A  brief  summary  of  the  re])()rt  of  the  commission  to 
study  the  Panama  Canal  slides,  which  was  nominated 
by  the  National  Academy  of  Sciences  and  appointed  by 
President  Wilson,  Nov.  18,  was  printed  on  page  532  of 
the  last  issue.  A  more  extended  abstract  of  the  report 
follows : 

The  total  amount  of  material  excavated  and  remaining 
to  be  excavated  from  the  slides  on  the  Panama  Canal 
in  the  Gaillard  Cut  is  in  round  figures  about  50,000,000 
cu.yd.  It  is  of  interest  to  mention  that  this  is  more 
than  half  as  great  as  the  yardage  which  was  estimated 
by  the  Board  of  Engineers  of  1906  as  the  total  excava- 
tion required  for  the  Panama  Canal  work.  At  that 
time  also  the  total  estimated  excavation  for  the  Gaillard 
Cut  was  less  than  51,000,000  cu.yd.,  but  this  amount  was 
afterward  increased  by  enlargement  of  the  cross-section. 

The  three  great  slides  on  the  canal  are,  first,  the  Cuca- 
racha  slide,  which  has  been  in  progress  since  the  days 
when  the  work  under  De  Lesseps  was  active  in  the  early 
<S0's.  Nearly  10,000,000  cu.yd.  had  been  excavated  from 
this  slide  by  Dec.  30,  1915.  It  is  located  immediately 
south  of  the  traprock  dike  known  as  Gold  Hill,  the  top 
of  which  is  about  600  ft.  above  the  level.  North  of 
Gold  Hill  is  the  East  Culebra  slide,  which  began  on 
Oct.  14,  1914:  and  from  this  slide  14,687,000  cu.yd.  had 
been  excavated  to  Dec.  30.  The  third  great  slide  is  the 
West  Culebra  slide,  immediately  opposite  the  East  Cule- 
bra slide,  from  which  about  11.000,000  cu.yd.  had  been 
excavated  to  Dec.  30. 

From  all  the  other  slides  on  the  sides  of  the  Gaillard 
Cut  the  total  excavation  was  only  4,852,000  cu.yd.  to 
Dec.  30.  The  total  yardage  remaining  to  be  excavated 
in  the  three  great  slides  on  Dec.  30  was  9,600,000  cu.yd.; 
and  from  all  other  slides  cond)ined,  only  330,000  cu.yd. 

Answering  the  question  whether  the  great  slides  will 
extend  their  limits  and  cause  further  serious  trouble,  the 
connuission  believes  that  no  great  extension  of  these  slides 
is  ])rol)able,  because  tlie  soft  rock  that  constitutes  a  very 
large  part  of  the  slide  is  quite  limited  in  extent.     The 


commission  thinks  il  possible,  however,  lliat  a  large  mas.- 
of  soft  rock  between  the  West  Culebra  slide  and  Con- 
tractor's Hill  may  finally  be  tuit  in  motion.  The  mass 
involved,  however,  will  be  small  compared  with  that  of 
the  West  Culebra  slide. 

The  most  serious  possibility  in  connection  with  the 
sliding  ground  at  Panama  is  that  the  high  hills  along 
the  deepest  part  of  the  Gaillard  Cut  may  move  toward 
the  canal.  The  commission  says  that  these  hills,  so  far 
as  it  can  determine,  are  composed  of  intrusive  bodies  of 
basalt  or  masses  of  the  hard  Obis])o  tuif.  So  far  as 
can  be  judged,  the  hard  rock  masses  which  form  these 
hills  extend  far  into  the  earth  and  are  self-supporting. 
Rock  may  slough  off  from  them,  but  there  is  no  evidence 
that  they  will  collapse.  •  -■ 

It  should  be  understood  that  the  great  bulk  of  the 
sliding  material  at  Panama  is  not  earth,- but  weak  rock. 
Most  of  this  rock  is  of  the  stratified  Cucaracha  forma- 
tion. These  beds  occur  only  in  the  Culebra  district,  but 
have  a  thickness  in  places  of  over  400  ft.  The  soft,  slip- 
pery nature  of  the  materials  of  which  this  rock  is  com- 
posed jind  their  loose,  unconsolidated  condition  make  it 
very  weak.  Faults  and  joint  planes  in  the  rock  are  also 
partly  responsible  for  the  slides. 

The  commission  finds  no  evidence  that  earthquake 
shocks  have  had  any  material  effect  in  producing  .slides. 
It  does  believe,  however,  that  the  heavy  rainfall  has  an 
important  influence.  The  average  annual  rainfall  in  the 
Culebra  district  is  about  85  in.  per  annum,  concentrated 
in  eight  months  of  the  year.  Notwithstanding  the  ill- 
success  of  the  French  company  in  preventing  slides  by 
surface  drainage,  the  commission  believes  that  every 
available  device  should  be  us(>d  to  keep  water  away  from 
the  slides. 

The  commission  suggests  that  the  deep  cracks  which 
form  in  the  earth  adjacent  to  the  slides  during  the  dry 
season  as  the  ground  shrinks  should  be  systematically 
filled,  in  order  that  surface  water  may  not  be  led  into 
them.  The  connuission  also  suggests  drainage  by  tun- 
nels driven  underneath  sliding  ground  in  undisturbed  ma- 
terial, but  says  the  plan  should  be  tried  with  caution.  It 
is  further  proposed  that  a  cut  be  made  by  sluicing  with 
a  hydraulic  jet  in  the  East  Culebra  slide,  extending  from 
the  canal  back  to  a  large  pond  that  now  exists  on  the 
slide.  A  somewdiat  similar  cut  should  be  made  in  the 
West  Culebra  slide.  Through  these  cuts  material  could 
be  sluiced  down  into  the  canal. 

To  assist  in  determining  the  likelihood  of  future  slides, 
the  commission  recommends  a  careful  system  of  surveys 
to  detect  incipient  movements  of  the  ground  and  deep 
core  borings  on  each  side  of  the  canal  with  a  drill  giving 
large  cores.  A  study  is  reconnnended  of  underground 
water  and  related  data,  to  show  the  water  table  for  dif- 
ferent localities  in  the  Culebra  district  and  the  effect  of 
water  on  the  underground  strata,  and  of  the  chemical 
changes  whicli  cause  the  so-called  hot  areas  that  have 
been  found  in  the  canal  rock,  with  tests  to  determine 
the  strength  of  the  rock  in  which  slides  have  occurred. 
In  conclusion  the  connuission  says  that,  while  it  realizes 
that  slides  may  be  a  considerable  maintenance  charge 
upon  the  canal  for  a  number  of  years  and  that  possibly 
trouble  in  the  Culebra  district  may  perha))s  again  close 
the  canal,  it  believes  that,  after  the  present  slides  have 
been  removed,  navigation  through  the  canal  is  not  likely 
again  to  be  seriously  interrupted. 
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S)'.\()I'SIS — 'I'icd  I1//1CS  of  hri(l(/('s  firr  hfiiii/  iisnl 
(III  the  tnu  k-rlvvitlian  work  of  llic  llliiniis  Cciilnil 
li.Ji.  (tl  (liiauji).  One  lia.^  coiicn  Ic  liriils  sii  iijioillinj 
runrrclr  deck-  slabs.  The  nlhcr  Ims  >7c(7  hriils 
and  (/irdcrfi  suiijiorHinj  u  <li(  L-  of  l-ltcmiis  irilli 
concrete  filliiif/,  diid  all  slcelimrl,-  is  hu  nsnl  In  ron- 
crelc.     This  nrli(lc  (Ifscrihcs  llir  dfsij/n  niiil  mit- 

slnnllnl,    I, nil, n, Is  of   hnlli    liijirs   of   hri<l</rs. 

'I'riuk  clcvMlioii  (Hi  llii'  Illiimis  Central  It. I!,  at  Cliica.iid 
i>  now  ill  |iriii;ic,-s  lictwci'ii  ',S\\\  St.  ami  Kciisin.uloii  Ave. 
Ill  this  (iiill\  iiii;-  sfitiiin  cif  the  cilN.  wliicli  is  not  hnijt  ii]) 
(•(inliiiuoiislv.  the  cailway  is  not  rciiuirrd  to  hiiild  a  siiliwav 
at  every  street.  'I'lic  (inliiiaiuc  sin'rilics  suli\\a\s  for  cer- 
tain streets  and  |ir(i\iilcs  iliat  in  the  future  the  city  may 
re(|iiire  olliers.  in  which  case  the  work  is  to  he  done  hy 
the  railway,  hut  paid   I'oi-  hy  the  citv. 

The  hridges  for  nearly  all  the  suhways  have  supiiorting 
i)ents  at  the  curb  lines  and  in  the  middle  of  the  roadway. 
Where  a  sewer  exists,  tliis  constrnetion  necessitates  di- 
verting it  to  one  side  of  tlie  foundations  of  the  central 
Itent.  The  type  of  superstructure  used  niost  extensively 
lias  hents  of  concrete  columns  and  girders  carrving  a  deck 


M|iiare  hases.  Tlie\  a ic  c(iiiiiccted  i)y  arches  and  supjuirt 
;•  cap  girder.  The  <(iliimns.  arches  and  girders  are  of 
momilithic  cdiistniel  idii.  and  no  espansioii  joints  are 
pi'o\ided.  The  middle  heiit  has  "jl-in.  ciiliniins  and  a  ca|) 
girder  ?;  III.  wide  and  '2  \  in.  deep,  '{"he  side  hents  have 
IS-in.  cdliinms  and  girders  'J  1   in.  sipiare. 

The  reinforcement  in  each  ciilninn  consists  of  eiglit 
vertical  rods  and  a  wire  spiral  ol  :>-\\\.  pilch,  having  two 
spacing  hars  to  maintain  the  pitch  while  the  concrete  is 
hcing  piiiii'cd.  The  rods  e\tenil  into  the  footings.  Tlie 
column  hiises  ha\('  hin-i/diital  rectangular  hoops,  'i'he 
ginlers  have, longitudinal  rods  in  the  top  and  hottom,  with 
short  crosG-rods  in  the  top.  'I'liere  are  no  stirrups,  and 
nolle  <d'  the  horizontal  rods  are  bent  up.  Instead,  there 
are  wavy  longitudinal  shear  bars,  as  shown.  They  have 
a  depth  of  18  in.  and  a  pitch  of  (5  ft.  for  the  waves,  the 
radius  of  which  is  18  in.  In  addition,  there  are  diagonal 
rods    extending    from    the    columns    through    the    knee- 
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of  concrete  slabs.  Where  clearance  conditions  make  it 
necessary  to  employ  a  tloor  of  minimum  thickness,  the 
bents  have  steel  columns  and  cross-girders  carrying  a 
deck  of  I-beams,  with  concrete  filled  between  them.  All 
the  steel  is  incased  with  concrete  or  cement  mortar. 

Concrete  Subway  Bridges 

The  typical  design  of  the  concrete  structures  is  shown 
in  Fig.  1.  There  are  three  bents  spaced  22  ft.  3  in. 
c.  to  c.  and  10  ft.  9  in.  from  the  faces  of  the  abutments. 
Each  bent  has  a  broad  footing  wall  built  directly  upon 
the  stiff  clay,  no  piles  being  used.  The  clearance  is  12 
ft.  where  there  are  no  street-car  lines.  Upon  each  footing 
is  a  row  of  cj'lindrical  columns  spaced  6  ft.  c,  to  c.,  with 


brace  arches  into  the  girder.  All  bars  are  of  the  deformed 
type,  of  square  section. 

The  abutments  are  of  mass  concrete,  with  expansion 
joints  about  25  ft.  apart.  The  footing  has  a  long  toe 
extending  under  the  sidewalk.  The  rough  ends  of  the 
parapet  slabs  at  each  side  of  the  bridge  are  masked  by 
parapets  of  similar  sha])e,  built  ri])  on  the  Ijridge  seats. 
Along  the  back  of  each  abutment  is  a  6-in.  tile  drain, 
sloping  on  a  grade  of  1%. 

The  columns  and  girders  are  cast  in  Blaw  steel  forms, 
which  are  owned  by  the  railway  and  furnished  to  the  con- 
tractor. They  give  a  smooth,  dense  surface  finish.  The 
wooden  fomis  used  for  the  remainder  of  the  work  had  the 
tie-rods  placed  within  tin  tubes.     When  the  forms  w^ere 
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reinovi'cl,  tlic  rods  were  pulled  out,  the  tubes  (•lii)])ed  od' 
and  the  ends  of  the  lioles  lilled  with  eement  mortar. 

The  concrete  is  a  1 :  3 :  6  mixture  for  the  footing  walls, 
1:2:4  for  the  bases  of  the  columns  and  1 :  II/2  '•  -^  f"''  the 
cohunns  and  girders.  The  coarse  aggregate  is  screened 
limestone,  not  exceeding  2  in.  in  size  for  the  footings. 
For  the  columns  and  girders  the  size  is  about  %  in.,  as  the 
restricted  space  and  the  amount  of  reinforcing  steel  make 
it  necessary  to  use  a  slushy  mixture  that  will  1111  all  voids. 
The  only  tamping  that  can  be  done  is  to  stir  the  mass  with 
long  sticks  of  wood.  In  the  abutments  the  concrete  is 
1:3:0  for  the  footing,  1:21/^:5  for  the  main  portion 
(faced)  and  1:2:4  for  the  bridge  seats. 

The  amount  of  concrete  for  the  three  bents  is  35.5  cu.yd. 
in  the  footings  and  column  bases  and  115  cu.yd.  in  the 
columns  and  girders,  or  470  cu.yd.  in  all.  The  two  abut- 
ments require  about  1,300  cu.yd.,  making  a  total  of  l.'iTO 
cu.yd.  exclusive  of  the  deck. 

The  concreting  of  the  abutments  and  bents  was  done 
from  the  contractor's  train  stationed  on  a  running  track 
given  up  temporarily  for  this  purpose — usually  one  of 
the  tracks  on  the  west  side.  The  train  was  made  up  of 
three  cars,  one  being  a  flat-car  with  drum  mixer. 

Most  of  the  concrete  was  spouted  through  the  deck 
of  the  trestle  into  a  hopper,  from  which  it  was  discharged 
into  wheeled  carts  and  distributed  to  the  forms.  For 
some  parts  the  concrete  was  spouted  directly  by  means  of 
a  chute  extending  across  the  adjacent  running  track. 
The  plan  was  not  used  extensively,  as  it  necessitated  great 
care  and  watchfulness  to  keep  the  spout  clear  of  trains. 

Concrete  Slabs  for  Subway  Deck 

The  decks  of  the  concrete  subways  consist  of  rows  of 
reinforced-concrete  slabs  spanning  the  sidewalks  and  the 
roadway.  The  construction  of  these  slabs  is  shown  in 
Fig.  2.  The  slabs  for  the  roadway  spans  are  22  ft.  7%  in. 
long  and  (J  ft.  5%  in.  wide.  Their  ends  are  at  an  angle 
of  79°  with  the  sides,  owing  to  the  skew  of  the  bridge. 
The  thickness  is  34  in.  for  about  (Jl/^  ft.  at  one  end  (over 
the  middle  bent),  and  the  top  then  lias  a  slope  for  drain- 
age to  the  other  end,  where  the  thickness  is  31%  in. 
\t  each  end  is  a  lifting  stirrup  made  of  a  2-in.  square 
bar.  Its  loop  is  in  a  pocket  that  is  filled  with  cement 
mortar  after  the  slab  is  in  place.  The  slabs  for  the  side- 
walk spans  are  about  12x4  ft.  They  are  31%  in.  thick 
where  they  abut  against  the  larger  slabs  on  the  bents,  and 
the  thickness  is  reduced  to  18  in.  at  the  abutment  end. 

Special  slal)s  are  used  to  form  the  parapets  along  each 
side  of  the  bridge.  They  are  of  L-shape,  6  ft.  3  in.  high 
and  4  ft.  wide,  with  the  exterior  surfaces  relieved  by  re- 
cessed panels,  wliich  are  cast  in  place  in  well-oiled  wood 
forms.  Xo  surface-finishing  treatment  is  given.  In 
each  parapet  slab  is  embedded  a  y^-in.  electric  conduit 
for  wires  to  the  lamps  in  the  roof  of  the  subway. 

The  tracks  cross  the  streets  on  the  skew,  and  the  slabs 
are  parallel  with  the  tracks,  so  that  they  arc  all  of 
irregular  form,  as  shown  by  the  plan.  Fig.  3.  This 
arrangement  was  adojjfed  for  convenience  in  construction. 
With  one  or  two  tracks  closed  temjiorarily,  all  the  slabs 
for  this  part  of  the  deck  could  be  placed.  If  the  slabs  had 
been  square  with  the  abutments,  the  tracks  would  have 
crossed  them  diagonally  and  the  placing  would  have  been 
more  troublesouu'. 

The  main  and  parapet  slabs  of  the  roadway  spans  con- 
tain about  15  and  11.7  eu.vd.  of  concrete  and  weigh  about 


30  and  23.4  tons  respectively.  The  main  and  parapet 
slabs  of  the  sidewalk  spans  contain  4.9  and  5.6  cu.yd.  and 
weigh  about  9.8  and  11.2  tons  respectively. 

Making  the  Coxcrete  Slabs 
The  deck  slabs  (with  the  exception  of  the  parapets) 
were  made  in  a  yard  near  100th  St.,  having  two  easting 
platforms  separated  by  a  pair  of  tracks.  On  one  track 
ran  a  traveling  mixer  plant,  the  bins  of  which  were  kept 
supplied  by  a  locomotive  crane  (with  grab  bucket)  run- 
ning on  the  other  track.  The  concrete  was  spouted 
directly  into  the  form's,  which  were  lined  with  sheet  steel. 
About  340  slabs  were  made,  and  each  was  marked  with 
a  number  and  the  date  of  pouring.    The  largest  were  25 
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ft.  in  length  and  weighed  about  35  tons.  They  were 
stacked  in  the  yard  until  required,  being  held  for  21  days, 
and  no  slab  was  allowed  to  have  any  load  upon  it  until  it 
was  at  least  (iO  days  old.  A  railway  wrecking  crane  or 
derrick-car  loaded  the  slabs  upon  flat-cars,  upon  which 
they  were  hauled  to  the  site,  where  the  same  crane  or  der- 
rick set  them  in  position. 

The  concrete  is  a  1:2:4  mix.  using  stone  of  not  over 
2-in.  size.  The  reinforcement  consists  of  longitudinal  and 
transverse  bars  at  top  and  bottom,  some  of  the  latter  being 
bent  up  at  the  ends.  There  are  also  transverse  stirrups 
at  each  end,  and  shoi't  distributing  bars  are  laid  across  the 
feet  of  the  lifting  stirrups. 

As  already  ex|)lained,  steel  construction  is  cmiiloyed 
whei-e  limitations  of  clearance  necessitate  a  floor  of  mini- 
mum thickness.  The  79tli  St.  subway,  shown  in  Fig.  4. 
is  typical  of  such  subways.  Here  the  Illinois  Central  K.R. 
crosses  above  the  street  and  beneath  the  New  York.  Chi- 
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C'lij^o  \'  St.  I.iMiis  IMi.,  Mriil  llic  ruiiiiilatidiis  iiicliulc  .sup- 
ports (or  the  liriilm'  nl'  tlir  hiltiT  yn:u\.  'I'hc  siiliway  iw 
'.'(to  n.  IiUil;,  uilli  ;i  wiillh  ol  S(t  I'l.,  except  tli;it  at  one 
(  iicl  iliei'e  IS  an  aiMil  idiial  span  lor  tiir  station  approach, 
niakr.i-  a  wnllli  of  Kk;  ft. 

Tliert'  are  llnve  lienls  (lour  at  the  uiih'st  part),  coni- 
post'tl  of  stt'i'l  I'ohiMins  spaicil  I  I  It,  (I  in.  c.  to  c.,  with 
(.•ros.s-girtli'rs  rrnnu'd  Ix'lwecn  tluan  anil  lestinu'  on  lari^c 
triiingular  kiit'c-hraiv  hrai'kets.  'I'lio  columns  aic  coni- 
posi'd  nKiiiiiy  of  |)iiii's  of  I'^-in.  chaiiiu'ls  (llani^nMl  inward), 
witli  a  plate  i".'\'o  in.  secured  to  their  wehs  hy  I'oni- antics 
•i\l  ill.  Three  of  the  columns  support  the  columns  of 
tlio  I'ailway  bridge  ovci'  the  tracks.  One  is  similar  to  Ihe 
ordinary  tolunuis,  hut  with  l.")-in.  channels.  The  others 
are  of  spoi'iallv  heavy  const ruelion,  owinu'  to  the  con- 
ctMitralion  of  loads.     The  jiirder.s  arc  181/^  in.  deep. 

The  columns  and  girders  arc  incased  in  1:2  cement 
mortar.  Tlu'  forms  for  this  filling  liad  wooden  stojjs  on 
the  inside,  to  hear  against  the  steel  and  ins\n'e  the  piopei' 
position,  as  the  space  was  too  restricted  to  permit  sulll- 
cient  interior  inspection  to  see  that  the  forms  were  ad- 
justed exactly,  .\ftcr  the  forms  had  been  removed,  these 
stops  were  bored  out  with  an  auger  and  the  holes  filled 
with  mortar. 

The  deck  consists  of  I-beams  paiallel  with  the  tracks. 
The  roadway  spans  luive  20-in.  I-beams  spaced  13  per 
panel.  The  sidewalk  spans  have  15-in.  I-beams  spaced 
15  per  panel.  Concrete  is  filled  between  the  beams  and 
to  a  depth  of  2  in.  below  the  flanges,  which  are  wrapped 
v/ith  wire  netting.  In  the  concrete  arc  embedded  wooden 
blocks  for  the  trolley-wire  attachments.  The  concrete  is 
flush  with  the  tops  of  the  I-beams,  and  the  entire  floor 
is  covered  with  a  2-in.  bituminous  waterproofing  course. 
Drainage  is  provided  by  sloping  the  floor  slightly  to  one 
end.     The  ma.ximum   thickness   of  this  floor,   including 


under  the  other  road,  the  grade  had  to  be  lowiued  ;  and 
llie  lowering  at  :!i|h  St.  was  about  1  1  ft.  l''or  the 
snbwa\  it  was  necessary  to  depress  the  street  about  Hi  fl. 
(more  than  is  usually  the  case),  in  order  to  give  a  clear- 
ance of  j;i  ft.  (I  in.  HMpiired  for  streets  having  car  tracks. 
The  sidewalks  are  dei)re.ssc(l  only  enough  to  give  a  cleai'- 
niice  of  M'/^,  ft.,  thus  avoiding  unnecessarily  steep  grades 
loi-  the  approaclies  and  al.so  saving  in  excavation  aiul 
abutnuMit    nui.sonry. 

A  six-track  trestle  was  first  built,  and  then  the  sti-eel 
was  excavated  by  hand,  'i'he  nuitcrial  was  removed  in 
snuill  steel  dump-cai's  that  were  pushed  to  an  elevator 
tower  at  one  end  of  the  sid)way  and  there  dum])cd  into  a 
bucket,,  which  in  turn  emptied  the  material  into  a  rail- 
way oar  standing  on  the  trestle.  The  next  step  was  to 
sink  the  foundation  wells  and  build  the  foundation  piers. 
An  81/i-ft.  sewer  had  to  be  diverted  to  nuike  way  for  the 
foundation  id'  the  central  bent.  .\  concrete  box  sewer  was 
built  undci'  one  roadway;  and  when  Ibis  sewer  was  ready 
for  use,  the  sewage  llow  was  di veiled  into  and  out  of  it 
by  wooden  tlumes  while  the  connections  to  the  sewer  wei'e 
being  built. 

In  lowering  the  grade  of  the  railway  the  steam  shovel 
made  a  through  cut  for  each  track  in  turn,  beginning 
at  the  east  side.  The  tracks  were  thus  lowered  one  by 
one.  In  placing  the  steel  for  the  subway,  work  began 
at  the  west  side  and  progressed  across  the  tracks  to  the 
east.  In  placing  the  concrete  deck,  the  work  began  at 
the  east  side,  and  successive  strips  were  poured,  each  about 
13  ft.  wide  (for  one  track).  By  w-orking  in  this  way  the 
closing  of  tracks  to  traffic  was  reduced  to  a  minimum. 

The  strip  of  concrete  deck  was  dry  enough  in  24  hr. 
to  receive  the  waterproof  covering,  the  placing  of  which 
took  about  another  day.  The  deck  was  then  left  for  seven 
days  before  track  was  laid  or  any  load  put  upon  it.     The 
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waterproofing,  is  only  24  in.  At  each  side  of  the  floor  is  a 
low  parapet  wall  of  reinforced  concrete. 

Each  column  rests  on  a  5-ft.  concrete  pier  sunk  to 
hardpan  at  an  average  depth  of  40  ft.  Open  wells  were 
excavated  in  the  manner  common  for  Chicago's  foundation 
piers  and  then  filled  with  concrete.  There  are  51  of  these 
5-ft.  piers  and  three  larger  piers  for  the  columns  that 
support  upper  columns  for  the  railway  bridge  crossing 
the  Illinois  Central  E.R.  The  abutments  rest  upon  the 
clay,  and  no  piles  are  used. 

The  track-elevation  work  was  originally  planned  to 
cross  above  the  Xickel  Plate  Ey.  at  7Uth  St.,  and  the  line 
has  an  ascending  grade.     A\'hen  it  was  decided  to  pass 


concrete  for  the  abutments  and  the  concrete  filling  of  the 
deck  were  made  in  a  mixing  plant  at  one  corner  of  the 
work  and  distributed  from  an  elevator  tower.  The  con- 
crete was  either  spouted  directly  into  place  or  spouted 
to  a  hopper,  from  which  wheeled  carts  were  loaded. 

The  contractor  for  the  erection  of  the  steel  removed 
the  caps  and  stringers  of  the  temporary  trestle,  using  his 
locomotive  crane.  Where  this  preliminary  work  is  done 
by  the  railway  com])any,  it  must  use  its  own  derrick-car, 
which  is  then  in  the  way  and  interferes  with  other  work  in 
an  already  congested  space.  For  this  reason  the  Illinois 
Central  and  some  other  railways  now  require  contractors 
to  remove  this  part  of  the  temporary  work. 
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As  the  tracks  do  not  occupy  the  full  width  ol'  the  riglit- 
of-way,  retainiug  walls  are  not  rcciuired.  A  saiul-lill  is 
built  for  the  necessary  width,  and  (lie  slopes  are  blanketed 
with  cinders  as  a  protection  against  the  wind.  The  filling 
is  done  by  tlic  railway  forces,  using  side-door  goiulola- 
cars  and  unloading  plows.  At  present  tiierc  are  six  main 
tracks — two  each  for  suburban,  through-passenger  and 
freight  trains.  There  are  also  industry  and  yard  connec- 
tions. The  traffic  is  heavy,  and  there  are  numerous 
freight-transfer  movements. 

'i'he  tracks  temporarily  come  down  to  the  street  level 
near  95th  St.,  where  there  is  a  grade  crossing  with 
the  Rock  Island  lines.  When  these  grades  are  separated, 
the  street  will  be  lowered  about  8  ft.  and  the  Illinois  Cen- 
tral R.R.  will  be  elevated  about  4  ft.  This  is  the  third 
combined  railway  and  street-grade  crossing  within  a  short 
distanie.  At  75th  St.  and  70th  St.  the  Illinois  Central 
K.R.  tracks  have  been  raised  and  the  other  lines  raised  still 
higher  to  cross  over  them.  At  these  points  the  streets 
are  depressed  more  than  usual,  so  as  to  avoid  an  e.xcessive 
elevation  for  the  double-deck  crossing  (Engineering  News, 
Nov.  4,  1915). 

EXGIXEERS  AXD  CONTRACTORS 

The  work  is  under  the  direction  of  A.  S.  Baldwin,  Chief 
Engineer,  and  F.  L.  Thompson,  Assistant  Chief  Engineer. 
The  engineer  in  charge  of  the  work  is  M.  1).  Thompson. 
The  railway  company's  forces  built  all  temporary  trestles, 
did  the  filling,  handled  and  placed  the  concrete  deck  slabs, 
laid  all  the  waterproofing  and  did  all  shifting  and  laying 
of  tracks. 

The  excavation  for  lowering  the  tracks  was  done  by 
iT,  D.  Lynch  &  Co.  TJie  concrete  work  was  divided  between 
the  Bates  &  Rogers  Construction  Co.,  the  J.  0.  Heyworth 
Co.  and  the  John  J.  O'Heron  Co.  The  precast  slabs  were 
made  by  the  C.  F.  Massey  Co.  The  Ketler-Elliott  Con- 
struction Co.  and  the  Strobel  Steel  Construction  Co.  were 
contractors  for  the  steelwork.  Most  of  the  street  and 
sewer  work  and  excavation  was  done  by  the  Contracting 
Material  Co. 

The  street-railway  company  built  its  own  tracks,  and 
water  and  gas  iiuiins  were  shifted  by  the  city  forces  and 
the  gas  company. 

Operations  commenced  in  June,  1915.  The  concrete 
work  was  iinished  in  November,  and  the  placing  of  the  slab 
decks  was  completed  by  the  end  of  the  year. 


Contributed 

The  gravity  water-supply  .system  for  Aberdeen,  Wash., 
about  to  be  built  at  a  cost  of  $-400,()00,  has  some  interest- 
ing comparative  features. 

The  original  report  as  to  the  desirability  of  bringing 
the  water  from  the  Wishkah  River  instead  of  from  the 
Wynooche  River  was  made  to  the  city  in  June,  1915,  by 
R.  II.  Thomson,  consulting  engineer,  Seattle.  The  great 
cost  of  the  line  from  the  Wynooche,  the  larger  of  the  two 
rivers,  combined  with  greater  difficvlties  to  be  encountered 
in  the  construction,  rendered  it  ad\isable  to  consider  only 
the  possible  routes  from  the  Wishkah  River  aiul  the  means 
l)y  which  water  from  the  Wynooclie  could  be  diverted 
across  to  the  Wishkah  whenever  a  greater  future  supply 
should  become  necessary. 


The  ])rcliniiiiary  surveys  from  the  Wishkah  were  c(jm- 
pleted  by  L.  J).  Kelsey,  city  engineer,  last  January.  In 
a  review  of  the  two  ]jossible  routes,  one  on  a  private  right- 
of-way — line  "A" — and  one  on  a  free  right-of-way  along 
the  county  road  for  a  greater  portion  of  the  distance — line 
"B" — Mr.  Thomson  reported  in  favor  of  line  "A,"  thus 
corroborating  the  findings  made  by  Mr.  Kelsey. 

The  attractions  of  route  "B,"  due  to  free  right-of-way 
and  ease  of  access  for  construction  along  the  county  road, 
led  to  some  discussion  in  council,  and  J.  L.  Staniiard, 
consulting   engineer,    Portland,    Ore.,    was    called    in   to 


WISHKAH  RIVER  DAM  SITE,  ABERDEEN  WATER-SUPPLY 

review  the  whole  situation.  His  report,  dated  Feb.  29, 
191G,  corroborates  the  findings  of  Thomson  and  Kelsey 
in  favor  of  route  "A."  This  decision  is  due  to  the  some- 
what greater  length  of  pipe  line  "B" ;  the  greater  head  on 
the  pipe  by  this  route,  requiring  an  additional  cost  of 
$76,000  in  the  one  item  of  bands  for  the  wood  pipe;  the 
greater  cost  and  difficulty  of  laying  the  pipe  in  the  side 
hill  or  bluffs  along  the  road ;  and  the  extra  cost  of  main- 
tenance and  of  interruption  to  the  supply  in  the  case  of 
slides  or  of  flooding  the  line  along  the  county  road  in 
rainy  seasons. 

The  total  cost  of  the  system  on  line  "A,"  '^^  shown  by 
Stannard's  report,  is  $392,835,  while  by  line  "B"  the  cost 
was  found  to  be  $485,815.  The  itemized  cost  of  the  i)i])e 
line  alone  is  as  follows: 

"A"  Line  "B"Lllne 

Lumber,    $31.50    per    M $82,864  |87,6S6 

Bands    and    shoes.    $3..'')0    per    100    lb 76,400  152.390 

Excavation    and    backfill     86,020  89,070 

Clearing    and    grubbing     18,900  8,600 

The  pipe  for  line  "A"  would  be  28  in.  and  for  line  "B" 
32  in.  in  diameter.  The  diversion  dam  in  each  case  would 
be  of  timber  crib  construction,  25  ft.  high  for  jjroject  "A" 
and  55  ft.  for  project  "B." 

The  possible  low  water-supply  from  the  Wishkah,  as 
found  by  the  city  engineer,  is  9,500,000  gal.  in  24  hr.,  or 
0.9  cu.ft.  per  sec.  per  sq.mi.  of  drainage  area.  The  San- 
tiam  River  in  the  Willamette  basin  (Oregon)  shows  a 
runoff  of  1.5  cu.ft.  per  sec.  per  sq.mi.,  and  the  Cedar  River 
basin  (Seattle)  0.9  cu.ft. 

The  city  council  of  Aberdeen  has  ordered  construction 
commenced  on  route  "A,"  and  contracts  for  lumber,  bands 
and  shoes  are  to  be  made  at  once.  Actual  construction  will 
be  proceeded  with  as  soon  as  the  location  is  made  in  the 
field. 

L.  D.  Kelsey,  city  engineer,  is  to  have  charge  of  con- 
struction, with  R.  II.  Thomson,  Seattle,  consulting  engi 
neer. 
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M ' A' 0/\S7.S— /»'«(/.•-////  (law  of  lite  Siena  cO  San 
Fraii(i.sco  I'owcr  Co.,  near  Soiiora,  Calif,  h'sce/)- 
tional  features  in  drsii/ii  and  inelliod  of  cunslruc- 
tion.  Section  lias  tliiee  ly/jes  of  fill — quarry  rock 
dropped  from  cahleway :  slniped  rode  laid  on  face; 
reinfon  ed-cont  rete  walcr-l.i(jlrt  faring.  Stone 
brought  from  eight  </uarries;  from  seren  of  these 
on  cablewat/s,  each  starting  from  <i  (junrnj  and  all 
centering  at  a  morablc  suspended  plalr  over  the 
diiiu. 

On  llif  development  of  the  South  and  Middle  Forks 
ol'  the  Stanislaus  l{iver  the  Siena  &  San  Franeiseo  Power 
Co.  will  shortly  loniplete  tlie  construetion  of  its  second 
large  storage  reservoir.  This  development  includes  the 
construction  of  live  storage  dams,  approximately  20 
mi.  of  conduit,  two  hiyh-head  power  plants  and 
transniis^icn  lines,  both  [)riiiiaiy  and  secondary. 

•Chief  Kngineer,  Sierra  &  Sun  Francisco  Power  Co.,  San 
Francisco,  CaHf. 


ItKlcr  llic  progressive  program  of  dovclopmont  heing 
ciniii'i!  oil!  one  stoi'age  dam,  one  iiyflro-clcctric  inslaila- 
(ion  ol'  10,110(1  h]).,  |:i.")  mi.  of  pi-iniary  transmission  line, 
with  sccomlary  transmission  and  distribution  lines  cov- 
ciing  II  Iarg(!  j)arL  ol'  central  (-'alil'ornia,  have  i)een  con: 
pic'icd,  while  the  second  large  stoi'age  reservoir  forined 
by  Strawberry  dam  is  nearing  completion.  The  storage 
reservoirs  ai'e  all  above  the  fj.OOO-rt.  contoui',  and  this 
location,  togethci'  willi  lln'  iialnial  flow,  forms  the  uiti 
mate  source  lor  the  complete  (lcvelo|)ment  of  the  two 
rivers.  A  steam  stand-by  station  of  24,000  hp.,  locale' 
in  San  Francisco,  insures  continuous  service. 

This  article  covers  some  of  the  interesting  featur-es 
in  connection  with  the  construction  and  design  of  Straw- 
berry dam,  which  impounds  the  second  of  the  five  storage 
reservoirs  contemplated.  This  dam  is  located  on  the 
South  Fork  of  the  Stanislaus  River,  in  Tuolumne  ('ounty, 
California,  32  mi.  northeast  of  the  town  of  Sonora.  The 
work  is  1!)  mi.  from  a  railroad,  so  that  a  long  haul  over 
mountain  roads  is  required  for  all  equipment,  supplies  and 
iuaterial.     This  long  haul,  together  with  the  character 
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FIG.  2.    UI'STliEAM  FACE  OF  STRAWBERRY  DAM  DURING  PLACING  OF  FACE  CONCRETE 


(if  the  foundation  and  oxcellent  opportunity  for  quarry- 
ing rock,  assisted  in  determining  on  a  rocl-c-fiU  tjpe  of 
(lam. 

Tlie  new  dam  replaces  a  log-crib  dam  built  in  1801,  to 
supply  water  to  the  Southern  Mines  along  the  Mother 
Lode.  This  reservoir  has  been  in  continuous  service  since 
constructed.  The  timbers  forming  the  cribs  in  the  interior 
of  the  structure  were  found  to  be  sound  and  lirm  after  55 
years'  service. 

I'^LEIIEXTS  OF  TIIK  D.UI   DkSIGX 

The  dam  is  of  that  class  of  rock-fill  structures  in  which 
the  drop-fill  supports  the  laid  section  under' all  condi- 
tions, as  compared  to  the  other  class  in  which  the  laid 
wall  assists  in  su])porting  the  drop-fdl  under  the  condi- 
tion of  reservoir  empty. 


The  dam  is  arched  in  an  u])streaui  direction,  having 
a  20-ft.  ordinate  at  the  center.  It  is  not  expected  that 
there  will  be  an  added  factor  of  stability  due  to  arch 
action  in  the  drop-fill,  but  that  any  movement  due  to  set- 
tlement will  shorten  the  arch  length  and  tend  to  close  pos- 
sible cracks  in  the  apron.  The  slope  of  the  upsti'eam  face 
gradually  merges  from  1  on  1.2  at  the  river  bed  to  1  on  1 
at  the  crest,  thus  presenting  a  concave  face  to  the  water 
surface.  These  two  curves  in  the  general  structure  make 
the  survey  work  arduous,  but  offer  no  difficulty  from  the 
construction  point  of  view. 

All  earth  and  perishable  material  were  removed  from 
within  the  area  of  the  foundation  of  the  dam  down  to  rock 
on  the  canon  walls  and  down  to  the  level  of  the  river  bed 
across  the  floor  of  the  canon.     At  the  level  of  the  river 


FIG.  3.     EARLY  STA(3E  IN  DEPOSITION  OF  ROCK-FILL  IN  STRAWBERRY  DAM 
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II  ci'iin'iiti'il  ^niivcl,  iidl  siilijc'ct  111  wiisli.  was  ciu  uiinlriiMl. 
Till'  (lrii|i-lill  of  till'  iliiiii  WHS  liiiilt  liircctlv  u|nin  this 
roiinilatioii.  A  ^ifiit  iiiiiiiv  llinusiiiiil  cuiiic  yaiils  of  ni.i- 
Icrial  was  t'xcavati'il  in  prciiariii;;  tlic  rouiiclatidii,  all  r\ia 
valion  across  the  Moor  of  tlu'  cafioii  liciii;;  iinnlc  li\  shMin 
sliovi'l  and  cars,  wliilr  a  liviliaiilic  Liiant  (Icainl  llir 
canon  walls. 

Tlu' coiicri'ti' a|iinn  ImiiiinL;  llir  w  ntri-l  il;IiI  >kiii  mi  tin- 
Upstream  I'aci'  of  ihr  ilam  h  rnniialcs  at  llic  liiiituin  m  a 
'■one  ret  c  toe  w  all,  w  liii  li  w  as  i  airn'il  ilnw  n  I  1iI(iiil;Ii  t  Ih'  cc- 
mented  f;ra\rl  iiild  UnlriKk  "i.'l  It.  lielow  the  river  lieij. 
'i'liis  exi'avalion  ami  the  cniu  ri'tr  work  weir  ilinie  diiiiii^' 
tlie  low-water  season  nl'  I'.MI,  while  I  he  river  ((Hild  he 
controlled  m  a  lliiiiie  s|iaiininj.;  the  exeavation.  Tlu'  der- 
I'ick-iaid  section  was  also  carrieil  down  to  hedroek. 

Tlio  drop-fill  st'ction  of  the  dam  was  made  hy  droppinu- 
the  nu'k  from  21)  to  TO  ft.  from  a  eahle  system  desrrihed 
later.  'This  drop  hammered  and  compaeteil  the  mass  and. 
it  is  e.xp.'Cted,  will  lin^atly  reduce  the  amount  of  settU'- 
mcnt  in  the  complotcd  structure.  The  derrick-laid  sec- 
tion is  tarried  hack  and  huilt  a^iainst  the  compacted  and 
iindisturhed  drojj-fill.  thus  insuring  a  solid,  firm  hacking 
for  the  laid  section  that  must  supjHirt  the  concrete  a])ron 
and  water  load. 

The  conerete  apron  is  cast  monolithic  from  the  toe  wall 
up  for  one-third  the  height  of  the  dam  and  from  canon 
wall  to  canon  wall.  The  upper  two-thirds  of  the  apron 
is  designed  with  vertical  expansion  joints  spaced  GO  ft. 
These  joints  butt  up  against  and  are  supported  hy  con- 
crete ribs  built  into  the  laid  section.  Between  these  ex- 
pansion joints  the  apron  is  free  to  slide  upon  a  smooth 
plastered  surface.  It  is  expected  that  this  sliding  plane 
will  prevent  cracks  in  the  apron  due  to  temperature 
stresses  or  to  settlement  in  the  dam  structure.  The  entire 
apron  is  heavily  reinforced,  as  shown  in  Fig.  1. 

Water  is  drawn  from  the  reservoir  through  an  outlet 
tunnel  600  ft.  long  cut  through  solid  rock  at  one  end 
of  the  dam.  An  outlet  tower  at  the  upper  end  of  the 
tunnel,  with  six  30-in.  sluice  gates  radially  spaced  at  va- 
rious elevations,  will  control  the  water  entering  the  tun- 
nel, while  more  refined  regulation  by  needle  valves  will 
be  possible  at  the  discharge  end.  This  duplicate  regula- 
tion is  an  insurance  against  the  loss  of  water,  and  the 
refined  regulation  is  very  desirable  on  account  of  the  large 
value  of  the  water  for  power  purposes  through  the  3,300- 
ft.  head  available. 

The  spilhvay  is  cut  througli  solid  rock  adjacent  to  one 
end  of  the  dam.  The  spillway  lip  is  8  ft.  in  elevation 
below  the  crest  of  the  dam  and  has  a  length  of  100  ft. 

Seven    Qcakky   Cableways    Center    Above  Dam 

The  rock  for  the  structure  is  being  obtained  from  eight 
quarries,  one  operated  with  a  steam  shovel  and  construc- 
tion trains,  while  the  rock  from  the  other  seven  quarries 
is  transported  by  cableways.  An  original  method  of 
transporting  and  delivering  the  rock  to  the  fill  was  devel- 
oped on  this  work — namely,  having  a  system  of  cables  all 
radiating  from  a  central  steel  plate  siispended  over  the 
fill  to  secure  anchors  back  on  the  hillside  above  the  quar- 
ries. Each  cable  performs  the  double  function  of  being 
the  carrying  cable  from  its  particular  quarry  and  of  acting 
as  a  guy  line  for  the  remainder  of  the  system.  The  center 
steel  plate,  called  the  spider  (from  the  similarity  of  the 
system  to  a  spider  web),  is  always  maintained  as  the  low- 
est point  of  the  system. 


The  rock  from  each  (piairy  i^  delnereil  to  the  lill  by  a 
single-line  hoisting  t'ngiiie,  which  hoists  the  load  from 
the  (piarry  pit  to  the  carrying  cable,  where  a  mechanical 
device  engages  the  carriage  and  the  load  runs  out  o\ei 
the  lill  hy  gravity.  The  load  is  discharged  automatically 
.It  a  hiimper.  after  wdiich  the  carriage  is  again  di'awii 
h.iek  hy  the  siiigle-liiie  hoist  until  it  again  strikes  the 
mechanical  device  ovei'  the  (piai'ry  pit.  which  automaticallv 
nips  ami  allows  the  line  to  lower  to  the  (piarry.  'i'he 
iDiind  trip  re(|nires  about  2  min..  while  the  maximum  ili-- 
tance  of  delivery  is  approximately  SOO  ft.  Loads  of  ."i 
tuns   Mere   readily   hamlled    on    I  '  |-in.   cables. 

The  entire  system  is  verv  llexihle.  as  the  central  plate 
is  readily  moved  to  dill'erent  points  of  the  lill  by  taking 
in  and  lelling  out  on  ihe  proper  cables,  and  the  position 
cif  the  lium|ier  on  any  individual  line  is  ipiiekly  changed. 
This  iiielhoil  of  trans|)(U'ting  ami  placing  material  is  tlu! 
fastest  and  most  economical  that  has  come  to  the  author's 
attention  and  is  the  outgrowth  <il'  much  stud\'  and  experi- 
menting in  (oiiH'ctidn  with  making  the  large  lill  at  the 
Sti'awherry  dam. 

.\11  roiks  ill  the  laid  section  are  handled  hy  derricks. 
One  of  the  striking  features  is  the  <piality  of  this  woi'lc. 
Face  rocks  are  selected  stones,  cari'rully  set  to  line,  a 
\ariation  of  3  in.  fi-om  the  tliem-elieal  line  being  allowed. 
These  rocks  varv  frcuii  ''.  to  ')  tons  and  are  all  well  sup- 
])orted  and  wedged  tightly  in  place. 

The  dam  is  being  built  for  the  Siei'ra  &  San  Francisco 
Power  ("o.  by  f'hadwick  &  Sykes,  general  contractors. 
II.  L.  Livingston  is  su])erintendent  for  the  contractors 
and  J.  S.  Malony  for  the  jxiwer  company.  F.  I.  Doanc 
is  assistant  engineer.  Ford,  Bacon  &  Davis,  Xew  York 
City,  who  are  engineers  for  the  power  company,  pre-| 
pared  the  plans  and  estimates.  The  work  is  being  carriedf 
out  under  the  direction  of  H.  F.  Jackson,  Vice-President 
and  General  Manager  of  the  power  company,  under  the 
immediate  supervision  of  the  author,  in  general  charge 
of  the  extensions  of  the  power  company's  hydro-electric 
developments.  ^1.  .M.  O'Shaughnessy  was  consulting 
engineer. 

G©imo  "Wflllllminm  Soo^^  Sinmatlh 

Gen.  William  Sooy  Smith,  who  died  of  pneumonia  on 
31  ar.  4,  at  Medford,  Ore.,  where  he  had  resided  since 
]!M0,  was  in  his  eighty-fifth  year  and  was  one  of 
the  very  few  men  still  sur\i\iiig  who  were  prominent  in 
American  engineering  work  prior  to  the  Civil  War. 

He  was  born  of  Quaker  parentage  at  Tarleton,  Ohio, 
July  22,  1830.  He  worked  his  way  through  Ohio  Uni- 
versity, graduating  in  1819.  He  at  once  entered  West 
Point  and  graduated  sixth  in  the  class  of  1853.  His 
military  title  was  won  later,  however,  for  he  soon  resigned 
from  the  army  to  engage  in  civil-engineering  work.  In 
this  field  he  displayed  the  originality  and  resource  that 
made  him  widely  known  in  the  profession. 

In  1869,  as  engineer  for  the  New  Jersey  Steel  and  Iron 
Co.,  he  built  a  bridge  for  the  Charleston  &  Savannah 
R.IL  across  the  Savannah  Biver.  The  pier  foundations 
were  being  sunk  by  the  pneumatic  process,  xvhich  had 
just  been  introduced  into  this  country  from  France ;  and 
the  design  of  the  apparatus  as  copied  from  the  French 
practice  was  crude  and  ineffective.  All  the  material 
excavated  had  to  be  hoisted  in  bags  and  handled  through 
a  small  air  lock.     Smith   built  a   much   lar-rer  lock,  in 


.March  .'iO,  11) IT, 


ENc;  TNE  p:rin(;    nM':\vs 


G07 


which  a  c()iisi(h'rable  amount  of  material  coiihl  he  accumu- 
lated and  hoisted  out  in  l)ulk.  lie  then  devcdopod  the 
plan,  whicli  has  over  since  hecn  used,  of  blowing  out  tlie 
loose  material  hy  ])ermittin<i-  the  air  to  esca])e  throujih  a 
pipe. 

The  ori<iin  of  this  latter  process  was  as  follows:  One  of 
the  cylinders  in  process  of  sinking  reached  a  stratum  so 
impermeahle  that  the  air  pressure  did  not  force  out  the 
water  inside  the  cylinder.  A  pipe  was  therefore  run  down 
throu<;h  the  air  lock  to  the  hottoni  of  the  caisson,  so 
that  the  air  pressure  would  force  u])  the  water  tlin)U.iih 
this  l)ipe.  ^\'lu'n  tln'  pipe  reachcil  the  sand  bottom,  it 
was  found  that  the  sand  as  well  as  the  water  was  rapidly 
being  driven  out  through  it.  A  telescopic  section  was 
therefore  put  on  the  bottom  of  the  pipe,  and  four  laborers 
were  put  to  work  shoveling  sand  to  the  bottom  of  it,  to 
keep  it  buried.  According  to  Gen.  Sooy  Smith,  on  this 
piece  of  work  this  method  of  removing  material  from  the 
caisson  made  it  possible  to  excavate  the  material  24  times 
as  fast  as  before. 

It  was  while  this  work  was  in  progress  that  the  out- 
break of  the  Civil  AV'ar  put  a  stop  to  civil-engineering 
work  for  a  time.  Gen.  Sooy  Smith  at  once  returned  to 
Ohio  and  enlisted  in  the  volunteer  army,  being  commis- 
sioned lieutenant-colonel  and  assistant  adjutant-general. 
At  the  expiration  of  the  three  months'  enlistment  period, 
when  the  Ohio  regiments  were  reorganized  for  three-year 
service,  he  was  made  colonel  of  the  13th  Ohio  Infantry. 
He  served  in  the  campaigTis  in  West  Virginia  and  was 
then  transferred  with  his  regiment  to  the  Army  of  the 
Ohio.  He  was  made  brigadier-general  for  his  service  at 
the  battle  of  Shiloh  and  was  later  on  the  staff  of  Grant 
and  of  Sherman  ;  under  the  latter  he  was  chief  of  cavalry 
of  the  IVIississippi  Division. 

In  18(54  a  .serious  attack  of  rheumatism  compelled  his 
resignation  from  the  army.  After  his  restoration  to 
health  he  again  engaged  in  civil-engineering  work,  devot- 
ing himself  largely  to  railway-bridge  construction,  espe- 
cially in  connection  with  the  development  of  the 
pneumatic  process.  In  18TG  he  made  designs  for  a 
doul)lc-track  railway  tunnel  under  the  Detroit  Eiver. 
He  proposed  to  build  it  by  sinking  a  continuous  series 
of  pneumatic  caissons  across  the  river.  His  plan  received 
the  approval  of  a  board  of  prominent  engineers  appointed 
to  consider  it ;  but  the  suggestion  was  in  advance  of  the 
times,  and  it  remained  for  the  engineers  of  a  later  genera- 
tion to  carry  out  the  plan  in  modified  form. 

When  the  manufacture  of  steel  as  a  structural  material 
began,  he  was  one  of  the  first  to  advocate  the  use  of  steel 
instead  of  iron  as  a  bridge  material.  President  Black- 
stone,  of  the  Chicago  &  Alton  K.R.,  appointed  Gen.  Sooy 
Smith  chief  engineer  of  the  bridge  over  the  Missouri  River 
at  Glasgow,  i\!o.,  and  it  was  decided  that  the  trusses 
should  be  made  exclusively  of  steel.  At  that  time  the 
great  weight  of  opinion  among  engineers  was  against  the 
use  of  steel  for  bridges,  on  account  of  its  variability  and 
erratic  behavior  when  subjected  to  shock  and  vibration, 
and  this  bridge  was  the  first  large  all-steel  truss  bridge 
built  in  the  world. 

Soon  after,  Gen.  Sooy  Smith  was  chairman  of  a 
committee  appointed  by  the  American  Society  of  Civil 
P]ngineers  to  secure  from  Congress  an  appropriation  for 
an  investigation  of  the  properties  of  iron  and  steel. 
After  the  appropriations  were  secured,  he  was  appointed 
one  of  the  members  of  the  Test  ins  Board. 


Another  nntahle  iinj)rovement  with  which  (ien.  Sooy 
Smith's  nante  is  connected  was  the  introduction  into  the 
United  States,  in  association  with  his  .son,  Charles 
Sooysmith,  of  the  freezing  ])rocess  of  excavation,  in  the 
late  80's. 

J\lost  of  the  later  years  of  his  life  were  spent  in  Chicago, 
and  in  that  city  he  was  among  the  first  to  advocate  the 
sinking  of  deep  foundations  for  high  building.s,  carrying 
piers  down  to  the  rock,  in  place  of  the  raft  or  grillage 
foundations  that  were  used  for  the  first  high  buildings 
there.  During  his  years  of  professional  work  Gen.  Soov 
Smith  a(  ti'd  as  contractor  as  well  as  engineer  on  many 
of  his  important  works.  He  was  a.s.sociated  with  the  first 
attemi)t  to  build  a  subaqueous  tunnel  acro.«s  the  Hudson 
River  at  New  York  City,  under  Ilaskins  in  the  late  ?0's. 
This  was  prior  to  the  invention  of  the  tunneling  shield 
and  un. fortunately  ended  in  failure.  In  his  active  years 
(Jen.  Sooy  Smith  was  a  member  of  numerous  clubs  and 
engineering  and  .scientific  societies.  He  had  been  a  mem- 
ber of  the  American  Society  of  Civil  Engineers  since  1872 
and  was  president  of  the  Western  Society  oi  l-hmineers 
from  1877  to  1880. 

W. 

By  Kenneth  Redmanj 

To  a  newcomer  in  the  creosoting  business  the  specifica- 
tions now  in  vogue  for  the  treatment  of  Douglas  fir  on 
the  Pacific  Coast  seem  to  be  based  upon  a  fundamentally 
wrong  principle.  All  the  more  important  specifications 
( ontain  detailed  restrictions  and  limits  prescribing  exactly 
the  manner  of  treating,  leaving  no  latitude  to  the  treating- 
engineer,  whose  business  it  is  to  know  how  to  deal  with 
th.e  timber. 

When  these  .specifications  were  drawn  up,  much  les-; 
was  known  of  the  actual  safety  limits  in  using  the 
boiling  process  than  is  known  today.  There  have  been 
but  slight  changes  in  the  specifications,  but  the  treating 
companies  have  now  learned  the  limits  within  which  they 
may  safely  work.  This  knowledge  has  been  acquireil 
largely  by  extended  and  costly  experience.  In  no  instance 
have  the  specifications  that  tell  the  companies  how  to 
treat  been  of  any  as.sistance  to  them. 

It  is  no  uncommon  occurrence,  when  two  orders  are 
being  handled  at  the  same  time — the  one  under  strict 
specifications  and  the  other  with  no  sjjecifications  at 
all — to  have  that  material  which  is  treated  according  to 
the  specifications  turn  out  of  poorer  average  quality 
than  the  other.  The  loss  due  to  cullage,  however,  is 
borne  entirely  by  the  treating  company,  which  is  thus 
fined  for  complying  with  instructions.     Is  this  justy 

A  s])ccific  instance,  which  is  typical,  may  be  cited. 
The  specifications  of  a  majority  of  the  railroads  stipulate 
that  the  boiling  of  green  piling  shall  be  conducted  at  a 
maxinmm  temperature  of  22.5°  F.  To  treat  in  this 
manner  requires  48  to  60  hr.,  and  longer  for  large  pieces. 
Even  then  the  engineer  is  at  a  loss  to  know  exactly 
when  his  material  is  thoroughly  dry,  for  there  are  often 
intervals  of  3  to  5  hr.  during  tlie  boiling  when  the 
condensation  will   droj)  to  the   required  i/s  H'-  P<'i"  eu.fl. 


♦Condensed  from  an  article  prepared  for  the  Forest  School 
University  of  Washington. 

t-Vcting    Superintendent,    I'acific    Creosoting    Co.,    Creosote, 

Wash. 
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|H'r   lir.      Were   tin-  cii^miuti-  to   press   tlic   IomiI    iIh-   llisl 

tiiiio  tliiit  tlH>  coiKlt'iisiilidii  (lr()|i|>('il  to  llir  n'(|iiin'(|  | il. 

then'  would  rcsiiK   Ididly  s|)lit  \vr|   ninlniiil   with   in-iilli 
rii'iit    proti'ctiou — tliiit    is.    cnlU.      'I'liis    >tatc    ol'    airiiiis 
raust'd  the  coiiipaiiics  to  opi'nitc  jiaitly  on  a  tiiiic  sclicdiilc, 
U'hicli  is  iia|)lia/ai'd  and  nnscirntiiic. 

Wlu'iu'vrr  the  spi-cifications  permit,  the  present  Ireat- 
nieid  of  sucii  material  is  to  Imil  at  'i'M)  to  a.'ir>"  F.,  and 
in  ai)pro.\imatel_v  the  last  ">  hr.  to  advance  tlie  temperatuii' 

r>     to      10"      nioiv.         I'lV     this     llirtllod      ||||.     linii'     is     cut      In 

;>v  to  10  he.  'I'lie  linal  I'isr  in  lriii|ir!-;\l  uiv.  wlicn 
aeeompanied  bv  no  material  increase  in  romlensal  ion,  is 
proof  to  the  enij:ineer  thai  this  material  is  in  proijcr 
condition  to  receive  the  oil.  Furthermore,  as  evidence 
that  tho  companies  do  not  riiic  to  hod  continuously 
at  hiii'h  temperatures  even  when  unrestricted,  thci-c 
is  in  force  today  a  standai'd  s|ic(ili(atioii  thai  permits 
boiliui;-  at  '.'M)  F..  hut  the  toinpany  avails  itself  of  {Iw 
3-tO"  only  in  the  last  few  hours  of  llu'  hath.  Were  tlu' 
specifications  1o  permit  a  maxiniuni  (d'  ^(iO",  the  company 
would  not  alter  its  method. 

Now,  it  is  to  the  interest  of  the  treating;-  companv  to 
produce  the  best  material  possible,  in  order  to  piin  and 
hold  business.  Any  restrictions  that  hamper  this  result 
work  injustice,  not  only  to  the  company,  hut  to  the 
purchaser  as  well.  The  oft-heard  lamentation  (d  the 
inspector  that  it  is  too  bad  the  material  is  spoiled  is  i>oor 
recompense  for  the  culled  material  accumulating  on  the 
hands  of  the  company  as  it  vainly  eiideavcu-s  to  treat 
successfully  as  it  is, told. 

To  keep  abreast  of  all  innovations  and  to  try  out 
thoroughly  all  suggestions  for  improving  present  methods, 
the  companies  maintain  and  operate  experimental  jilants, 
complete  in  every  detail.  These  experimental  plants  have 
furnished  data  of  a  practical  nature  that  enable  the  treat- 
ing engineer  to  liandle  his  material  with  very  nearly  a 
certainty.  This  knowledge,  coupled  with  their  extensive 
experience,  justifies  the  companies  in  prescribing  the 
precise  manner  in  which  the  material  is  to  be  treated. 

Effective  specifications  for  timber  treatment  should 
include  the  following  points:  (1)  Quality  of  oil  to  be 
used;  (2)  quality  of  material  in  the  green;  (;5)  quality 
of  treated  material;   (4)    minimum  protection  required. 

Let  us  see  if  these  points  do  not  protect  the  buyer's 
interest  fully  as  well  as,  if  not  better  than,  the  present 
specifications.  Buyers  are  usually  represented  by  in- 
spectors of  experience.  Practical  inspection  consists  of 
examining  the  physical  condition  of  the  treated  material 
as  regards  splits,  ring-shake,  straightness,  etc.,  together 
with  the  stipulated  protection.  If  the  material  is 
sufficiently  protected  and  physically  fit  for  the  purpose 
intended,  as  stated  in  the  specifications,  it  is  accepted  for 
the  buyer.  Some  of  the  material  that  is  accepted,  how- 
ever, is  a  "liner";  that  is,  the  inspector  is  not  justified 
in  refusing  it,  yet  it  could  have  Ijcen  a  better  product, 
either  as  regards  soundness  or  protection. 

'Now,  by  granting  to  the  treating  company  a  free  rein 
in  the  details  of  its  treating  operations,  but  at  the  same 
time  holding  a  check  on  its  completed  product,  the 
company  can  so  treat  that  there  will  result  to  the  buyer 
a  much  smaller  percentage  of  "liners"  and  an  average 
higher-grade  material.  It  is  to  the  buyer's  interest, 
therefore,  that  he  permit  the  treating  company  to  use 
all  the  skill  and  knowledge  at  its  command  in  producing 
his  material.     The  benefit  of  the  foregoing  specification 


to  the  company  is  (hat   il   will   have  le-s  needlessly  culled 
i.iMleiia!   left  on  its  hamf-. 

'I'lie  writer  has  discussed  this  matter  with  one  (d'  tli' 
endneiit  structural  engineers  <d'  California  and  has  been 
assured  tiuit  ids  next  specifications  will  be  framed  aloii;^ 
the  lines  here  suggested.  It  is  to  hv.  iioped  that  other 
engineers  will  .see  the  advantages  of  such  s|)eci(ications. 

K^eduacniag^  ^iippecy  Pavemmeirats 
nii2\  Ss&im  Firas&cisco 

Hi    .\.  .1.  Cij'viiv* 

Skidding  vehicles  on  \\  ■!  streets  ;ire  a  menace;  that 
the  street  maintenance  and  repair  depaitnients  of  the 
lioard  of  I'lililii'  Works  of  S;iii  Francisco  are  endeavoring 
III  overcome.  Two  distiiKJ  modes  of  protection  have 
been  introduced — one  for  tlii'  level  business  districts,  an- 
other lor  the  hillside  residence  sections  where  the  grades 
are  less  than  12%.  On  stee])er  grades  basalt  block  or 
vitrified  brick  is  em])loyed. 

In  the  level  districts  an  aspliMlt  wearing  surface  on 
a   (i-in.  <-oncrefe   foundation   is  in  general   use.     The  ad- 


PIG.    1.    SHOWING    A    FINISHED    SURFACE;    HALF    OF 
STREET  RESURFACED  WITH  ASPHALT  AND  ROCK 

vantages  of  this  iy\ic  are  smoothness,  noiselessness  under 
traffic,  appearance,  and  economy  of  construction  (.$2  per 
square  yard).  The  most  important  objection  is  the  slip- 
pcriness  of  such  a  pavement  -when  wet. 

To  obviate  this  objection  as  nuich  as  possible,  the  Board 
of  Public  Works  has  ordered  that  the  most  extensively 
traveled  asphalt  streets  in  the  clownito\ra  district  shall  be 
sprinkled  with  sand  whenever  Aveather  conditions  make 
such  a  precaution  advisable.  To  make  this  operation  as 
inexpensive  as  possible,  D.  J.  McCoy,  Superintendent  of 
Street  Eepairs,  has  invented  a  special  sand  spreader  (Fig. 
3),  which  can  he  attached  to  the  rear  axle  of  a  motor 

♦Assistant  City  Engineer,  San  Francisco,  Calif. 
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RENDERING    ASPHALT    WEARING    SURFACE   XoXSKlI)    |;V    IIIOATKXG    IT.    Jjb'iMUNG    CRUSHED    ROCK, 
AND    ROLLING    WHILE    STILL    HOT 


truck,  at  a  total  expense'  ol  about  ^i^^TS.  It  has  proved 
to  be  a  very  eflieient  and  eeonomical  device. 

The  spreader  consists  of  a  flat  steel  disk  that  can  be 
rapidly  rotated,  to  which  sand  is  fed  through  a  hose  from 
a  hopper  on  the  rear  of  tlie  truck.  The  disk  is  rotated 
by  gear  connection  to  the  driving  shaft  of  tlie  truck. 
On  the  disk  arc  curved  blades  that  g[\e  the  sand  a  strong 
centrifugal  impulse  when  the  disk  is  rapidly  rotated. 
With  the  truck  traveling  on  second  gear  the  width  of  the 
sand  s])ray  is  80  ft.,  aiul  its  density  can  be  regulated  by 
the  amount  that  is  fed  from  tlic  liopjicr  to  the  disk. 

Coarse  river  sand  is  best  adapted  to  securing  nonskid 
streets.  To  prevent  slipping,  it  must  be  free  from  clay; 
and  to  How  freely,  it  must  be  perfectly  dry.  In  San 
Francisco  the  cost  for  spraying  100,000  sq.yd.  is  $8.  This 
price  includes  rental  of  motor  truck,  services  of  driver 
and  cost  of  sand. 

In  resurfacing  asphalt  streets  in  the  hillside  residential 
sections  the  Lutz  surface  heater  lias  been  elRciently  used. 
An  innovation  introduced  by  Mr.  .McCoy  has  been  the 
spreading  of  rock  on  the  surface  heated  l)y  the  machine, 
and    roiling    before   tbc    material    cools.     This    ijImii    lias 


iriRiijMiitii^: 


I'lG.    3.      McCOY    SAND   SPRE.VUER    IN    SAN    FRANCISCO 


given  a  satisfactory  nonskid  asphalt  surface.  Its  only 
defect  is  the  tendency  of  tlie  asphalt  to  spread  over  the 
rock  under  very  heavy  traffic.  Many  pavements  resur- 
faced in  tliis  manner  for  experimental  purposes  several 
years  ago  are  still  in  excellent  condition.  One  cubic  yard 
of  rock  is  sufficient  for  30,000  sq.ft.  Resurfacing  costs 
5.3c.  per  square  foot  in  San  Francisco. 

It  is  officially  announced  tiuit  tlie  Ontario  government 
has  completed  an  agreement  for  the  purchase  at  $8,350,- 
000  in  Ontario  4%  bonds  of  tlie  entire  assets  of  the 
Electrical  Power  Co.  in  central  and  eastern  Ontario.  This 
includes  complete  control  of  22  subsidiary  companies 
now  distributing  power  and  light  between  Toronto  and 
Kingston  and  as  far  north  as  North  Bay — namely.  Au- 
burn Power  Co. ;  Central  Ontario  Power  Co. ;  City  Gas 
Co.,  Oshawa;  Cobourg  Utilities  Corporation;  Cobourg 
Water  and  Electric  Light  Co. ;  Cobourg  Gas,  Electric 
Light  and  Water  Co.;  Eastern  Power  Co.;  Light,  Heat 
and  Power  Co.  of  Lindsay ;  Napanee  Gas  Co.,  Ltd. ;  Nap- 
anee  Water  and  Electric  Co.;  Nipissing  Power  Co.,  Ltd.; 
Northumberland  Pulp  Co.,  Ltd. ;  Oshawa  Electric  Light 
Co. ;  Otonabee  Power  Co. ;  North  Bay  Light,  Heat  and 
Power  Co. ;  Port  Hope  Light  and  Power  Co. ;  Peterboro 
Light  and  Power  Co.;  Peterboro  Radial  Railway  Co.; 
Seymour  Power  and  Contrac  t  Co. ;  Trenton  Electric  and 
Power  Co. ;  and  Tweod  Electric  Light  and  Power  Co. 
This  will  make  the  whole  of  the  jiower  of  the  Trent  Val- 
ley system  available  for  distribution  by  the  Provincial 
Hydro-Electric  Commission  at  cost,  putting  the  central 
and  eastern  districts  of  the  province  in  the  same  position 
as  regards  power  supply  as  the  western  section  is  M'ith 
Niagara  power.  Nearly  all  the  water  powers  of  the  Trent 
River  were  alienated  by  the  Ottawa  government  to  private 
interests,  and  many  of  them  have  remained  idle.  The 
government  has  another  project  under  way,  by  which  the 
hydro-electric  system  will  be  farther  extended  to  serve 
the  extreme  oast  of  the  province. 
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Electric  SB^ovel  wiftlh   Mydravialic 
Tras^simissio&iii  <Gear 

Sucoossful  apiiliciilitiii  ul'  clcclric  iliivc  (d  a  iiowcr 
shdvol  has  Ikhmi  accuiii|ili>li((l  hv  l-'iank  11.  Anustron^f, 
MiH'liaiiical  Kiiuiiu'cr  df  tlir  \\'\\i\  Imn  M  iiiiii<;  Co.,  Vul- 
can, Midi.  On  acriiiint  df  the  cxtrcinc  lluchiations  of 
po\vt>r  (li'inaiK!.  il  was  iicccssarv  tu  ciniiloy  a  liyiliaulic 
.systi'Hi,  iiiscrtid  as  a  yicHlini:'  link  Ix'twccn  ni(iti)r  ami 
sliM\c'l.  'I'lu'  s('\ci'al  indtiiiiis  (if  the  sIhincI  ai'c  a.ctu;itcil  hy 
hydraulic  I'vlindcrs,  all  ,~u|i|ilicd  IKiin  a  nuitor-dri\cii 
contriru<ral  jnunp. 

This  clcctro-hydraiilic  shii\cl  has  proNcd  wry  salis- 
i'actdi-y  in  (iiicratitm  al'lcr  the  ciiniinatidii  nf  early  detail 
trnuhlcs.  Thcic  arc  no  si-vcru  load-peaks  on  the  electric 
syslciu,  the  niaxinniiii  power  drafts  heing  only  30%  in 
excess  ol'  the  mean,  whidi  is  100  kw.  The  peaks,  of 
course,  could  be  entirely  cliniinatod  hy  a  larger  hydraulic 
accumulator.  The  control  of  the  shovel  is  smooth  and 
accurate.  The  water  pressure  is  275  Ih.  per  sq.in.  and 
is  obtained  with  a  four-stage  centrifugal  pump  driven  by 
a  200-hi).  1,200-r.p.m.  2,2bo-volt  induction  motor.  The 
valves  used  at  first  were  leather  packed,  but  these  gave 
trouble  from  sticking.  The  present  valves  have  no 
leather  in  their  construction  and  are  proportioned  to  give 
a  gradual  opening  and  closing  of  the  passages,  to  prevent 
water-hammer. 

The  dipper  is  hoisted  by  means  of  a  large  single-acting 
cylinder  and  plunger.  A  double  hoisting  rope  passes 
around  two  shea^es  at  the  outer  end  of  the  plunger,  one 
end  of  the  rope  being  fastened  to  the  front  flange  of  the 
hoisting  cylinder,  while  the  other  is  fastened  to  the 
di])per,  which  travels  2  ft.  for  every  foot  the  plunger 
moves.  The  weight  of  the  dipper  throws  back  the 
plunger  when  the  valve  is  opened  to  exhaust.  The  boom 
is  swung  by  a  double-acting  cylinder,  the  piston  rod  of 
which  extends  through  each  cylnider  head  and  has  a 
sheave  at  each  end.  Thrusting  is  accomplished  by  rams 
acting  dii'ectly  on  the  diper  handle.     The  ram  piping  is 


made  with  swivel  and  sleeve  joints,  so  that  the  dipper  can 
he  raised  or  loweicd,  or  the  liroom  swung  or  raised. 

'J'lie  shovel  is  opeiateil  by  ime  nian,  as  indicated  at  Um: 
right  in  Fig.  2.  At  lii~  v\'j.\\\.  Iiaml  i.s  the  thrust-eontrol 
lever,  on  which  is  a  luilton  lnr  tripping  the  dipper.  On 
his  left  is  the  hoist  coiitrol.     His  feet  operate  the  swing 


PIG.    1.     ELECTliO-HYDUAULIc;   SHOVKL    IN    (JPEHATION 

valves.  The  shovel  is  propelled  by  a  second  motor,  the 
handle  of  the  controller  of  which  is  seen  under  the  man's 
right  elbow. 

The  dipper  is  tripped  by  a  solenoid  shown  in  Fig.  2 
(at  the  left  is  the  dipper  about  to  dump,  and  in  the  middle 
the  trip  weight  is  released  and  the  dipper  door  open). 
The  average  speed  of  the  machine  is  three  or  four  dippers 
per  minute;  3,000  tons  has  frequently  been  loaded  in 
a  10-hr.  day. 

An  advantage  of  electric  power  is  that  when  the  shovel 
is  not  in  operation,  the  current  can  be  shut  off  and  the 
pump  stopped.  A.  possible  advantage  for  city  work  is  the 
comparative  noiselessness  of  the  machine. 


FIG.    2.    LEFT— DIPPER   CLOSED.     MIDDLE— WEIGHT   RELEASED  AND  DIPPER  OPEN.     RIGHT— THE  OPERATOR 
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By  Leonaud  (Joodday* 

Engineering  Neius,  July  8,  1915,  contained  an  article 
on  the  method  T  ado])ted  for  making  the  curved  leaves 
for  a  clamshell  excavator  that  I  manufactured  5()  mi. 
from  Adelaide,  South  Australia,  in  excavating  for  33 
pairs  of  cast-iron  cylinders  for  the  railway-l)ridge  piers 
in  the  Murray  swam]).  I  now  propose  to  explain  how  the 
"niaking-up  pieces"  were  cut  f(ir  these  cylinders  by  ini- 
provising  a  rough-and-ready  latlie  (liat  gave  every  satis- 
faction. 

With  12xl3-in.  Oregon  logs  and  halt'-logs  tlie  frame 
for  a  lathe  was  constructed.     At  each  end  of  it  plunnner 
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IMPROVISED    LATHE    FOR    CUTTING    BRIDGE-PIER 
MAKE-UP  CYLINDERS 

blocks  were  fixed  for  a  2-in.  shaft  having  collars  to  pre- 
vent any  lateral  movement.  Two  sets  of  frames  were 
made  and  bolted  to  the  shaft,  as  showii  in  the  sketch, 
6  ft.  ai)art,  in  such  a  way  that  a  cylinder  could  be  se- 
<urely  fixed  to  them,  as  follows:  Packings  114x6x12  in. 
were  placed  at  the  bottom  end  in  the  joint,  and  four 
2x()-in.  battens  were  run  through  the  cylinder,  against 
which  the  two  iron-bar  frames  were  fixed — one  at  each 
end — with  four  114-in.  bolts  through  the  holes  for  fixing 
the  cylinders  together  when  in  place,  the  2-in.  shaft  being 
fixed,  as  shown,  l)y  two  1-in.  bolts  at  each  end. 

The  cylinder  was  tlicn  slung  by  a  derrick  (whicii  was 
just  in  front  of  the  lathe)  into  place  in  the  ])lummcr 
blocks,  and  the  '"cajts"  were  adjusted.  A  6-in.  licit  from 
a  stationary  engine,  used  to  run  a  crusher,  was  slipped 
on  the  cylinder,  which  liccamc  its  own  pulley.  Iron 
rods  were  used  to  prevent  the  belt  running  along 
the  cylinder  laterally,  the  latter  of  course  not  being 
"crowned."  The  si)eed  for  turning  cast  iron — 150  to 
ITO  ft.  per  min. — was  governed  by  simply  regulating  the 
speed  of  the  engine  so  that  the  cylinder  revolved  at 
from  about  14  to  16  r.p.m. 

When  cut,  the  plummer  caps  were  taken  off,  the  cyl- 
inder was  slung,  and  lifted  out  with  the  slings,  blocks 
and  fall  sus])cnded  overhead  from  the  derrick.     The  lathe 
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was  placed  near  the  edge  of  the  river  bank,  where  a 
chute  was  i)uilt  down  to  the  waters  edge.  After  the 
shaft,  iron  frames  and  packing,  etc.,  were  taken  awav, 
the  "making-u])  piece"  was  then  lowered  down  the  chute 
and  onto  the  lighter,  ready  to  be  carried  across  the  river 
with  the  other  parts.  The  slide  rest  and  cutting  tools 
were  sent  from  the  Adelaide  locomotive  shops. 

SSaftuss  ©if  tllhe  ASs'  Tne^lTsvinmpjefP 

Pneumatic  tic-tamping  machines  have  reached  a  high 
state  of  de\clopment  in  the  two  years  they  have  been  in 
commercial  use.  They  are  now  a  standard  track  tool  in 
the  maintenance-of-way  department  of  many  steam  and 
electric  railways.  Hand  tani])ing  did  well  enough  in  the 
j)ast,  but  in  this  day  of  labor  shortage  the  semi-mechanical 
method  is  more  desirable.  As  an  indication  of  the  status 
of  this  method,  the  Pennsylvania  Lines  Ea.st  alone  have 
150  of  these  tampers  in  service,  according  to  the 
Ingersoll-Rand   Co. 

Air  tampers  can  be  operated  from  pneumatic  signals 
or  other  air-power  lines.  Pneumatic  signal  lines  are 
usually  at  110-lb.  pressure,  but  the  switches  will  operate 
satisfactorily  on  60  lb.,  allowing  ample  leeway  for  a  drop 
in  pressure  from  any  cause  whatever.  The  Penn.sylvania 
operates  tampers  on  these  air  lines  and  experiences  no 
difficulty  from  lowered  pressure,  although  as  many  as  four 
tampers  have  been  used  at  one  point.  Where  air  is  not 
available,  a  self-propelled  compressor-car  is  provided. 
This  is  built  in  two  sizes — for  two  tampers  and  four 
tampers  respectively.  The  power  is  furnished  by  a 
gasoline  engine.  The  maximum  speed  loaded  is  15  mi. 
per  hr.  On  electric  street  and  interurban  railways  power 
usually  is  obtained  by  the  use  of  a  motor-driven  com- 
jsressor,  mounted  for  coupling  to  a  work-car  or  a  regular 
steet-car.  Whenever  a  large  number  of  tamping  machines 
are  required,  as  in  laying  new  track,  a  standard  steam- 
or  electric-driven  compressor  can  be  installed  in  a  work- 
car. 

Portable  comprcss(>r  |)lanls  of  two-  or  four-tool  capacity 
cost  from  $2,000  to  $2,500  each,  making  a  rather  large 
investment  for  only  one  class  of  work.  These  power 
plants,  however,  can  also  supply  air  for  such  purposes  as 
boring  spike-holes,  tightening  bolts,  drilling  and  reaming 
bolt-holes  and  bond-holes  in  rails,  driving  rivets  and 
chipping  metal  in  steel-culvert,  bridge  and  cattle-guard 
work,  tamping  earth  around  culverts,  driving  plug  drills 
in  rock  excavation,  operating  pinups,  hoists,  jacks, 
concrete  mixers,  etc. 

Tam]iing  bars  for  dill'erent  thicknesses  of  face  are 
jH-ovided  for  tamping  the  various  kinds  of  ballast.  The 
thickest  tamping  bar  is  that  used  for  cinders,  earth, 
gravel,  sand  or  chat.  The  thinnest  head  is  for  rock  ballast 
of  2-in.  mesh  or  larger.  The  bars  in  each  case  are  18  in. 
long,  with  a  face  3  in.  wide. 

The  "Imperial"  tie  tamper  weighs  37y-  lb.  Its  best 
operating  pressure  is  65  to  To  lb.,  its  consumption  at 
70  lb.  being  16  cu.ft.  of  free  air  per  minute.  The 
two-tool  "Imperial"  gasoline-cngine-driven  compressor-car 
weighs  2,000  lb.  (without  hose  or  tampers).  It  is  9  ft. 
9  in.  by  5  ft.  7  in.  in  ])lan  by  5  ft.  6  in.  high  and  will 
carry  12  men  with  equipment.  The  air  capacity  is  45 
cu.ft.  of  free-air  piston  displacement  per  minute.  The 
gasoline  consumption  at  fvdl  load  is  1^4  g^^^-  P'^'"  !"'•  '^^^^ 
tank  capacity  is  15  gal. 
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Brndf^e-Traclte  !R.epairs»  SisttH  S(t.  i"  i^iniii-  iiic  new  mils  ciiiv  \v:is  iMk.'n  lo  -rd  iiic  j.Mnts 

Bridfjep    Pittsb^r^hi  ini.lwa.v    Im-Iwccm    sii|. ports.      Vnlhul    ;iliMiiiM(iil    of    llic 

inils  wiis  secured   liy   nsiiiff  slum-   iiinlcr   llie   li;i:-e  iiT  Hu; 

II    was   reeeiitl.v   nece.ssary   to   make   e.xteiisive   aliera-  ,;,i|.   ,in,|    |,„iizorital   ali-mneiil    was   nia<le   with    we.i-oH 

lions  111  Ihe  slieet-railway  traeks  erossiiijr  the  Si.xlli  SI.  (Vv^,    i  ).     r\u-  iiiaNinmiM   lateral   adjustment   of    /„    in. 

luid-e,   l»itlshiir-li,  luamly  luvaiise  of  flu'  had  eonditi<.ii  provided  hy  liie  w.-d-es  proved  just  siiHieient  to  tako  up 

of  joint.s  owiny    lo   lle\ilMlily  of  supports.     The  hrid-e  all   irre;;ularilies  in  the  position'  of  the  chairs  and  ali^n 

was    huill    in    iSli;;    ami    has   a    huekle-plate    lloor,    with  Ihe  rails.     As  the  eom-rete  hasc  covers  lhe.«e  wed{,'es,  llicy 

huekles  luiiud  up.     The  street-ear  rails  had  h.'.ii   limited  are  secure  ajrainst  movement  after  once  hoiiif,'  adju.sled. 

to  Ihe  domes  of  the  huckic  plales.  which  -a\c  a  spacin-  Tiie    huckle   ])lates   were   of   metal   only    -,"„    in.   thick, 

of  supjiorts  of  ;i  ft.  -JU.  in.     The  rails  in  use  were  L(uaiii  It    had   hccii    feared   lliat    wiien   the  concrete,  which   cov- 

Steel  Co.,  Section  lO:,  No.  ;!;j;i.     Besides  (lie  poor  riding  ered   them   to  a  deptli  «{'    \\(_,  to  i\\(,   in.,  was   removed, 
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DETAILS    OF    CHAIR 


FIG.    1,     TUACK   DETAILS   OF  THE  SIXTH   ST.   RUIDGE   IN    IMTTSHUnflll 


(jualities  the  s])acin<i:  of  tracks  was  so  small  (only  S  ft. 
\y-2  in.)  that  any  faulty  alignment  of  the  track,  cither 
vertically  or  horizontally,  allowed  the  big  suburban  cars 
to  scrape  and  often  actually  block  each  other. 

For  these  reasons.it  was  necessary  to  increase  the  sjiac- 
ing  of  the  tracks  and  to  improve  the  supports.  The 
two  stringers,  38  in.  apart,  which  are  shown  in  Fig.  1, 
were  originally  provided  to  give  a  cableway  for  cable 
cars,  but  have  never  been  used  for  that  purpose.  They 
ha])pened  to  be  so  spaced,  however,  as  to  come  directly 
under  the  line  of  rails  when  these  were  moved  down  off 
the  top  of  the  huckle  [ilates.     The  rivet  spacing  in  the 
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FIG.    2.     DESIGN   OF   ROADWAY    EXPANSION   JOINT 

top  flange  of  these  stringers,  connecting  to  the  buckle 
plates,  was  4  in.,  except  at  a  few  points  in  each  panel. 
A  structural-steel  chair  was  designed  to  engage  four  of 
these  rivets,  and  at  intervals  of  approximately  24  in., 
the  rivets  were  cut  out  and  the  chairs  riveted  on.  The 
chairs  were  made  in  a  structural  shop  by  bending  hot 
in  a  bulldozer.  Metal  %  in.  thick  was  used,  for  stiff- 
ness and  permanence. 

The  new  tracks  are  13  ft.  5%  in.  c.  to  c,  a  consid- 
erable increase  over  the  Pittsburgh  Eailway's  standard 
of  9  ft.  61/^  in.,  I)ut  made  necessary  by  the  spacing  of 
the  stringers. 


they  niiglit  he  foiiiKi  l)adly  cornMh'd  in  some  ]ilaces.  Actu- 
ally, they  were  found  in  excellent  condition  and  in  many 
cases  were  as  bright  as  when  they  left  the  mill. 

TIea\y  new  roadway  expansion  joints  were  provided, 
as  shown  in  Fig.  2.  For  the  street-railway  tracks  a 
patented  expansion  joint  of  arrow-head  shape,  made  by 
William  Wharton,  Jr.,  &  Co.,  Philadeli)hia,  was  used. 
This  joint  has  been  very  successful  in  several  installa- 
tions on  bridges  around  Pittsburgh.  The  wear  plates 
of  manganese  steel  are  kept  tight  against  the  tapered 
rail  at  all  temperatures  by  heavy  .springs  incased  in  the 
cast-iron  frames. 

The  re])air  work  was  done  by  Allegheny  County,  owner 
of  the  Sixth  St.  bridge,  under  the  supervision  of  J.  (J. 
Chalfant,  County  Engineer,  and  V.  E.  Covell,  Deputy 
County  p]nginecr. 

m 


By  Clyde  B.  Chace* 

The  accompanying  sketch  shows  a  wooden  truss  inter- 
esting on  account  of  lightness  of  weight  and  thorough 
adaptation  to  the  materials,  workmen  and  methods  found 
on  a  concrete  building. 

On  the  Missouri  Can  Co.'s  new  buildings  in  Xorth 
Kansas  City,  Mo.,  it  was  found  necessary  to  form  and 
concrete  the  monitor,  or  elevated  center  panel  of  the 
roof,  during  the  jnost  severe  part  of  the  winter.  This 
jjanel  is  21  ft.  wide.  Protection  was  furnished  by  con- 
structing a  canvas  shed  resting  on  the  adjoining  part  of 
the  roof,  which  was  already  concreted.  This  shed  com- 
pleted the  canvasing  in  of  the  portion  of  roof  already 
concreted,  which  was  heated  during  the  construction  of 
the  monitor. 

The  shed  was  180  ft.  long.  Its  frame  consisted  of 
trusses  supported  by  3x6-in.  columns.  It  was  made  wide 
enough  to  allow  work  on  the  forms  for  the  columns  sup- 
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portinf;'  the  iiumiior  and  hiiili  Piiou.uli  io  permit  a  man 
to  walk  on  tlu^  monitoi-  niol'  withdut  stoo|)inn-.  A  clt'ar 
sjjan  of  26  ft.  !)  in.  was  used,  and  tlu;  trusses  were  spaced 
(1 1/2  ft. 

All  lumber  used  in  the  shed  had  ])reviousIy  been  used 
in  the  forms  for  the  floors  below.  The  ;}x6-in.  stringers 
of  the  llat-slah  forms  made  the  columns;  the  2.\8-in.  by 
14-ft.  joists  made  the  top  chords  of  the  trusses;  lx6-in. 
floorin.ir  the  bottom  chord ;  and  lx4-in.  short  ties  fur- 
nished the  web  members.  Any  convenient  2-in.  stuff  was 
used  for  purlins,  2x4's  being  preferred. 

As  will  be  noticed,  the  trusses  were  admirably  adajitcd 
to  rapid  construction.  All  joints  were  lapped  and  nailed, 
and  little  sawing  was  required,  except  on  the  web  meni- 


'2*4  Braces     Concre^^qof^ 

De+ail    Of  Truss  ^^^  ^''^^  Elevo+ion  of 

Temporary  S+ruo+une 

WOODEN  TRUSS  FOR  CANVAS  HOUSING  IN  WINTER 
CONCRETING 

hers.  A  whole  truss  and  its  columns  formed  the  unit  of 
fabrication,  which  was  done  in  a  horizontal  position  as 
near  where  the  unit  was  required  as  possible.  Erection 
consisted  simply  in  tripping  up  the  bent  and  securing  it 
top  and  bottom.  Diagonals  across  four  bents  were  j^lficed 
on  each  side  of  the  shed  at  the  ends  and  center.  After 
the  first  set  of  braces  was  in  place,  the  trusses  were  readily 
secured  by  fastening  each  successive  bent  to  the  one  just 
erected.  The  major  portion  of  the  fabrication  and  erec- 
tion was  done  in  a  single  day  by  the  carpenter  force  on 
the  job. 

The  trusses  were  designed  ])y  Peter  Olson,  superinten- 
dent for  the  contractors,  E.  F.  Wilson  &  Co.,  Chicago. 
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In  the  construction  of  the  foundation  of  the  new  Lin- 
eoln  Memorial  on  the  Mall  at  Washington,  D.  C,  the 
subfoundation  was  made  up  of  a  number  of  reinforced- 
concrete  piers  placed  inside  steel  cylinders  V2  iii-  thick 
for  the  lower  20  ft.,  %  in.  thick  for  the  remainder  and 
varying  in  diameter  from  3  ft.  6  in.  to  4  ft.  2  in.  They 
are  from  45  to  50  ft.  in  depth.  The  cylinders  were  sunk 
to  rock  by  loading  them  and  excavating  the  interior  earth ; 
the  reinforcing  steel  was  then  placed  and  the  cylinders 
filled  with  concrete. 

Several  old  piles  were  encountered  in  the  sinking- 
process.  Fortunately,  most  of  them  came  inside  the 
cylinders  and  could  be  dug  out.  One  pile,  however, 
caused  a  cylinder  to  sink  31/2  ft.  out  of  plumb  and  so  dis- 
turbed its  location  as  to  require  it  to  be  withdrawn  and 
sunk  again.  To  pull  out  the  cylinder,  a  somewhat  novel 
method  was  used,  as  described  by  Capt.  James  A. 
O'Connor,  Corps  of  Engineers,  U.  S.  A.,  in  a  recent 
pajict*  in  "Professional  Memoirs,  Corps  of  Engineers, 
United  States  Army  and  P^ngineering  Department  at 
Large." 


First,  an  air-tight  bulkhead  of  6-in.  timbers  was 
fastened  to  the  to])  of  the  cylindta'  l)y  angle  irons.  (J round 
water  was  allowed  to  fill  up  the  cylinder  to  the  bottom  of 
the  bulkhead;  an  upward  strain  of  over  50  tons  having 
been  ])ut  on  the  cylinder  by  means  of  jacks  and  chains, 
air  under  100  lb.  pressure  was  led  to  the  inside  of  the 
cylinder,  and  repeated  impulses  were  given  to  the  bottom 
of  the  bulkhead  by  opening  and  shutting  the  air  valve. 
Careful  ol)scrvations  on  the  gage  showed  a  pressure  of 
90  lb.  per  sq.in.  for  several  moments  after  the  valve  had 
been  opened.  The  first  twelve  attempts  i-aised  the  cylin- 
der a  total  of  1  in.,  the  strain  on  the  jacks  being  taken  up 
each  time.  On  the  next  attemf)t  the  cylinder  shot  up  l.j 
ft.  and  was  then  easily  removed. 

By  S.  p.  Baikd* 

DifTerent  contractors  have  d liferent  ways  of  arriving 
at  the  cost  of  concrete,  but  all  their  methods  take  into 
consideration  the  amount  of  forms  necessaiy.  When  the 
design  of  a  piece  of  concrete  work  is  made,  it  would  be 
an  easy  matter  to  calculate  once  for  all  the  amount  of 
contact  surface  for  the  various  grades  of  concrete  making 
up  the  structure. 

For  instance,  if  there  were  an  arch  cmlvert  to  build  on 
which  bids  are  to  be  asked,  the  footing  concrete  might 
be  as  lean  as  1:3:6  and  no  forms  required.  The  bench 
walls  might  be  of  1:2^/0:5  concrete  and  the  barrel  of 
1:2:4.  The  bench  walls  would  require  forms  both  at 
the  front  and  the  rear  of  the  walls,  and  with  some  designs 
the  ring  or  barrel  would  only  necessitate  forms  on  the 
under  side  and  at  the  qnds,  while  the  head  walls  would 
call  for  forms  both  on  the  sides  and  on  the  ends.  Fol- 
lowing my  suggestion  the  bids  would  be  asked  for  on 
somethiim'  like  the  following: 


100  cu.vd. 

110  cu.yd. 

90  cu.yd. 


.1:3:6  27  excavation 

.1:21/2:5        9  face;   9   back 

.1:2:4  13  face  supported  1  face  2  back 


Once  the  system  were  established  it  would  be  intelli- 
gible to  all  and  would  be  interpreted  as  follows:  For  the 
first  item  it  would  be  100  cu.yd.  of  1:3:6  concrete  de- 
posited in  an  excavation.  The  surface  of  the  excavation 
in  contact  with  the  concrete  would  be  27  sq.ft.  for  eacli 
cubic  yard  of  concrete.  For  the  second  item  the  inter- 
pretation would  be  110  cu.yd.  of  1:  2^^:  5  concrete,  with 
9  sq.ft.  of  face  forms  and  9  sq.ft.  of  back  forms  per  cul'ic 
yard  of  concrete.  The  last  item  would  indicate  that  there 
will  be  13  sq.ft.  of  face  forms  (the  weight  of  the  concrete 
nmst  be  supported  at  the  under  side  of  the  arch)  for  each 
cubic  yard  of  concrete.  The  company  asking  bids  would 
get  lower  prices,  and  it  would  be  fairer  for  the  company 
to  calculate  it  once  than  for  20  contractors  to  have  to 
work  it  out  for  themselves. 

W. 

Getting  Freight  Cars  for  Automobiles — Charles  Shaar,  traf- 
fic manaKcr  of  the  Packard  Motor  Car  Co.,  has  partly  solved 
the  railway-car  shortage  problem  by  the  erection  of  sturdy 
superstructures  on  railroad  "gondolas."  These  housings,  which 
protect  the  shipments  practically  as  well  as  the  regular  auto- 
mobile freight  car.s,  are  made  the  ineans  of  getting  the  car 
back  in  a  hurry.  When  the  covered  gondola  reaches  its  desti- 
nation, the  dealer  is  instructed  to  bill  the  superstructure  back 
as  a  carload  of  lumber,  tar  paper,  etc.,  which  it  really  is.  In 
this  way  the  car  is  returned  quickly  to  the  factory  and  can 
be  used   for  other  shipments. 

•Columbus,  Ohio. 
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Coimcretlmg  Piles  ^vitH  a  Treonie 

l'>^    li'i  hill, 111    \.   M  WW  II, r,* 

In  tlriviiio  jiilrs  Im-  llic  l<.iiii(l:iliniis  ul'  tli..  new  TIoppIc 
St.  viiuliut  at  CiiU'iiiii.iti.  Ohio,  wntcr  in  itiiiiiv  cnscs  wiis 
onL'Oiintoivd  from  si'Vi'ial  old  st'Wi'is  on  tin-  sito.  Iiavmoiul 
I'oniTeto  piles  wvw  ust'il  iiiuler  many  oT  i\w  piers,  wiiicli 
iiinde  it  neeessary  to  plaee  llie  eoncrete  tluou^ii  this 
water.  In  a  i)artii-idarly  ayirravated  case,  water  from 
one  of  trc  sowers  iiowed  in  over  the  U)\)  of  the  20-ft. 
siiell  nuu'h  faster  tiian  it  lould  he  |)um])ed  out. 

To  corriHt  lliis  londition.  three  sections  of  smaller- 
diameter  shells  were  litted  into  eacii  other,  forming  a  cone- 
shapt'd  (ul)e.  A  roi)e  was  fastened  around  the  top  of  this 
im|)rovised  tul)e,  which  was  then  lowered  into  the  watei-- 
lilled  pile  hole  to  a  point  ahout  •?  ft.  above  the  bottom. 
This  inner  shell  was  allowed  to  project  at  the  top  about 
a  foot  abovi'  the  permanent  shell  (already  in  the  ground). 
As  a  simple  rod  was  used  for  the  reinforcement  of  each 
juie,  if  was  necessary  alxi  to  boM  the  rod  in  phu'C  in 
the  center  by  means  of  a  rope.  This  complicated  nmtters 
to  some  extent,  but  the  rod  was  useful  in  stirring  the 
concrete  arouiul  so  that  it  flowed  freely. 

The  concrete  was  poured  into  the  improvised  tube,  or 
inner  shell,  and  in  flowing  to  the  bottom  it  forced 
the  water  up  between  the  two  shells.  The  hollow  tube 
was  raised  from  time  to  time  and  the  rod  worked  arouiul 
simultaneously.  Finally,  when  the  tube  was  entirely 
withdrawn,  the  last  of  the  free  water  appeared  on  the 
surface.  Shortly,  after,  the  pure  concrete  showed  and 
was  found  to  be  of  the  best  and  as  oriinnallv  mixed. 


)Si^  siiadl  SHop©  IDm^iPSismi©  Ifios' 


The  high  degree  of  precision  easily  attainable  in 
ordinary  surveying  and  engineering  measurements  with 
the  steel  tape  is  often  not  realized,  because  of  insufficient 
attention  to  the  sag  and  slope  errors.  Help  in  dealing 
with  these  errors  is  furnished  by  two  diagrams  prepared 
by  W.  H.  Rayner,  of  the  University  of  Illinois,  who 
discussed  them  recently  in  a  general  paper  on  taping 
errors,  before  the  Illinois  Society  of  Engineers  and 
Surveyors. 

Tlie  sag  correction  is  read  from  the  diagram.  Fig.  1, 
which  is  for  a  100-ft.  tape.  The  curves  relate  to  different 
pulls  and  give  the  corrections  for  any  weight  of  tape. 

*3541   Trimble   Ave..   Cincinnati.   Oliio. 
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'i'hiis,  for  a  hipc  weighing  1''^  Ih.  the  sag  eorreelioii  fi>r 
I  Mb.  pnll  is  0.01  fl.  Ordinary  100-ft.  slecl  tapes  weigh 
fioin  I  I/,  to  2  11).  .Mr.  ifayiicr  believes  that  tin-  average 
pnll  is  lower  than  eomnionly  supposed;  in  sfiimlardi/ing 
slecl  ta])es  12  lb.  is  often  used. 

'J'he  slope  correction  is  given  by  Fig.  2  to  the  same 
Ncrlieal  scale  as  in  Fig.  1.  Lik(;  the  sag  correction  it 
is  siibtraelive;  that  is,  the  measured  distance  is  greater 
than  the  true  hori/.ontal  dislaiiee.  (Joniparing  sIojjc  and 
saL'  inrreelions.  it  appears  thai  a  l-'i-lh.  tape  under  12-lb. 
pull  has  the  same  sag  correction  when  held  free  horizontal- 
ly as  its  slope  coi-reeliiiii  when  conl  innuii-ly  supported 
on  a  I'/j'v  slope.  This  means  that  (when  no  corrections 
iirc  applied  in  taping)  it  is  ])rol)ably  better  on  slopes  less 
than  .-)'/,'  to  make  measurements  with  the  tajje  lying  along 
the  slope  (continuously  supported),  since  the  error  thus 
introduced  is  no  larger  than  the  .sag  correction  with  the 
tape  freely  held  horizontal.  At  the  same  time  the 
precision  is  improved  by  eliniimiting  the  uncertainties  of 
])lumbing  down. 

Temperature  effect  was  also  mentioned  by  >Mr  Rayner  a.s 
imi)ortant.  The  difference  in  tape  temperatures  between 
sunnner  and  winter  measurements  may  amount  to  as 
much  as  100°  F.,  sulTieient  to  cause  a  discrepancy  of 
;?.  1  ft.  in  a  mile  or,  in  land  measurement,  0.8(i  acres  in 
a  section. 


C©imc2=®tl®  Ws^tle2'°Mette2'  Bosses 

The  water-meter  boxes  formerly  used  in  Dallas,  Tex., 
Avere  made  of  corrugated  iron  and  cost  the  city  $1.05 
each.  Recently  it  was  decided  to  install  many  new  meters, 
and  a  cheaper  and  more  durable  box  was  wanted.  The 
cylindrical  concrete  box  shown  by  the  accompanying  illus- 
tration was  designed  in  the  city  engineering  offices  under 
the  supervision  of  Hal  !Moseley,  city  engineer.  A  con- 
tract for  15,000  of  these  boxes  was  let  to  a  local 
contractor  for  $1.10  per  box,  complete,  including  the 
cast-iron  cover. 

The  box  is  shaped  about  like  a  barrel  cut  in  two. 
The  concrete  is  mixed  1:2:  2%  with  i^-in.  crusher-run 
stone.  The  shell  is  reinforced  with  four  vertical  wires 
(No.  10  gage),  equally  spaced  about  the  circumference, 
and  two  hoops.  The  reinforcement  is  not  intended  to 
add  materially  to  the  strength  of  the  box;  the  vertical 
wires  serve  chiefly  to  anchor  the  iron  casting  that  forms 
the  cover. 

The  contractor's  plant  consisted  of  a  tent  and  a  small 
gasoline-engine   driven   batch  mixer.     Steel   forms  were 
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Weigh+    of    Tape    in    Pounds 
FIG.   1.    DIAGRAM   OF   SAG   CORRECTION 
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fer  Cen+    Slope 


FIG.  2.    DIAGRAM  OF  SLOPE  CORRECTION 
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U!iV(\.  At  first,  corru^alcil  I'dnns  were  provideil,  Init  later 
llif  plain  i'orius  were  sulistitutcil.  'Vhf  intention  in  adil- 
in^f  the  corrugations  was  to  lessen  the  tendency  of  the 
box  to  settle. 

With  five  men  and  a  forenian  I'^T)  boxes  can  be  made 
in  an   8-hr.   day.     They   are   costing;   the   contractor   in 


DETATI.  OF  DAI.r.A.S  CONCRETE   METER   BOX 

labor  and  materials  $1  each.     The  top  i,-*  a  %-in.  iron 
casting,  weighing  about  30  Ih. 

These  concrete  boxes  stand  very  rough  treatment.  The 
breakage  in  the  first  8,000  made  was  two.  Of  course, 
smooth  surfaces  and  perfectly  square  edges  are  not  in- 
sisted upon. 


nim©   fee    ILsi^^nEa^  Dcaaim  Tnll© 

A  ditching  jilow  for  tile  diains,  with  an  attachment 
for  laying  tlie  tile  underground  without  digging  an  open 
trench,  is  an  interesting  machine  which  is  being  used  ex- 
tensively in  Iowa.  It  is  hauled  by  a  cable-  and  power- 
oi)erated  drum,  like  the  capstan  plow  for  excavating  open 
ditches  that  was  described  in  EnginceriiKj  News,  Feb.  o, 
1!)15. 

The  hauling  rig,  or  tractor,  is  shown  in  Fig.  1. 
Mounted  on  the  frame  is  a  Continental  four-cylinder 
gasoline  engine  (cylinders  7)\7}  in.)  witli  two  bevel-geai' 
drives  to  a  shaft  having  three  sprockets  with  chains  to 
an  upper  shaft.  This  construction  gives  three  speeds  in 
either  direction,  forward  and  backward  movement  being- 
provided  by  a  friction  ex]iaiiding  clinch  that  connects  to 
either  one  of  the  two  bevel-gear  sets.  From  the  upper 
shaft  is  driven  the  shaft  with  differential  gear,  and  from 
the  latter  run  chains  to  the  driving  wheels.  Tlie  chains 
are  of  the  Brampton  tyi)e,  running  easily  on  small 
sprockets. 

iU'tween  the  rear  wheels  is  ni()unt(>d  a  20-in.  drum, 
also  driven  by  chains.  When  driving  from  the  slow  gear 
to  the  drum,  the  ratio  is  1  :  333.     The  drum  carries  300 


It.  (jf  1-in.  cable,  extra  lengths  being  attached  when  lay- 
ing tile  across  swamps  too  soft  to  carry  tlie  tractor  hoist. 
For  hauling  the  caljle  the  tractor  is  held  by  6-ft.  anchors 
of  steel  channels,  which  are  handled  by  a  block  and  tackle, 
the  cable  leading  back  to  a  small  drum  on  one  of  the 
shafts.  In  Fig.  1  the  aiichors  are  shown  raised,  and 
the  tractor  is  ready  to  move  ahead,  paying  out  its  cable. 

Plow  and  Pri'K  Layku 

The  plow  has  a  vertical  colter  8  ft.  long,  connected  by 
a  beam  to  an  axle  (with  pair  of  wheels)  to  which  the 
hauling  cable  is  attached.  The  colter  is  a  flat  bar,  which 
simply  shears  through  the  ground  and  does  not  cut  a 
trench.  At  its  lower  end  is  a  "mole,"  or  horizontal  boring 
head,  2V2  ft.  long,  with  a  flat  top.  The  rear  end  of  this 
is  circular  and  large  enough  to  receive  the  end  of  the 
pipe  to  be  laid.  The  depth  of  cut  is  regulated  by  means 
of  a  jack  on  the  axle,  which  raises  or  lowers  the  front 
end  of  the  plow  beam. 

At  the  rear  end  of  the  mole  is  attached  a  steel  carrier, 
210  ft.  long  and  of  semicircular  section,  to  receive  the 
tile.  AAHien  the  colter  is  at  its  proper  depth,  a  feed  hole 
is  excavated  behind  it  to  the  full  depth.  A  man  stands 
in  this  hole  and  places  tile  on  the  carrier  as  it  passes 
beneath  him.  When  the  plow  has  traveled  210  ft.,  it  is 
stopped,  and  another  feed  hole  is  dug. 

Fig.  2  shows  the  complete  outfit.  At  the  left  is  the 
tractor,  ready  to  move  ahead  210  ft.  and  pay  out  the 
cable.  In  the  middle  is  the  plow,  with  men  sitting  on 
the  beam.  The  handle  shown  over  the  wheel  is  that  of 
the  jack  previously  menfioned.  At  the  right  (and  just 
to  the  right  of  the  tile  lying  on  the  ground)  is  the  feed 
hole  ready  for  the  tile  layer,  with  a  load  of  tile  at  hand 


TRACTOR   WITH   POWER-OPERATED   DRUM   FOR 
HAULING  DRAINAGE   PLOW 


PIG.  2.    OUTFIT  FOR  LAYING  DRAIN  TILE  UNDERGROUND 

tor  him  to  place  in  the  carrier  as  it  passes  along  at  the 
bottom  of  the  hole. 

The  grade  is  kej)t  by  means  of  a  level  set  to  the  de- 
sired grade  and  sighted  upon  a  target  on  the  colter. 
This  is  under  constant  observation.     Tile  3  to  10  in.  in 
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CheckliiK  KoroMt  Flren  ^Vltli  n>'iiiiniltt' — Bveryone  knows 
it  Is  a  very  (lUIicult  inattcr  to  stop  a  forest  Are  after  it  has 
gotten  a  prood  start.  It  is  also  a  well-ltnown  fact  tliat  thie 
trunks  and  foliape  of  the  trees  do  not  burn  readily,  liecauso 
they  are  sreeii.  The  fiie  usually  spreads  and  feeds  upon  the 
dry  material  u]uin  tlie  fiiouiid  under  the  trees.  Tlienrore, 
any  method  that  will  prevent  the  tire  from  spieadinn  alon^ 
the  srouml  will  generally  effeelively  check  it.  W.  II.  V.in- 
derbill    was    leiently    intrusted    with    the    task    of    stoppins;;    a. 


PART     OF    THE     DYNAMITED     FIRE     LINE 

Two  rows  of  holes  36  In.  apart  in  both  directions;  two  sticks 

of   "Gelatin"    per   liole 

forest  fire  near  Lynnfield.  Mass.  His  method  was  to  put  down 
two  parallel  rows  of  bore  holes  36  in.  apart,  spaced  36  in. 
apart  in  the  rows.  Each  hole  was  loaded  with  a  charge  of  one 
pound  of  low-freezing  "Gelatin"  dynamite.  The  charges  were 
primed  with  electric  blasting  caps  and  fired  electrically.  The 
result  was  a  broad  shallow  ditch,  shown  in  the  photograph. 
This  ditch  prevented  spread  of  the  fire.  This  work  was  done 
successfully  in  spite  of  the  fact  that  the  thermometer  ranged 
from  24  to  32  deg.  F. — George  F.  Lord. 

Repavine  Over  Publio-Utllity  Excavations  in  the  streets 
of  Los  Angeles,  Calif.,  has  been  done  by  the  street  department 
since  July,  1914.  at  the  following  rate  per  square  foot:  Brick, 
35c.;  asphalt,  25c.;  macadam,  17c.;  oil  and  gravel  (also  for 
ungraded-street  surfaces),  Ic.  "These  rates,"  says  Thomas 
Brooks,  assistant  superintendent  of  the  Los  Angeles  water 
department,  in  his  latest  annual  report,  "are  slightly  in  excess 
of  the  cost  when  the  water  department  did  its  own  repaying, 
but  the  results  are  more  satisfactory,  inasmuch  as  the  City 
Engineer's  office  bears  the  responsibility  and  expense  of  any 
imperfect  or  faulty  work." 


.Shorl-Chord     Inlt-iiliitlon     In     C'urvral-llrltlKi*     l/n}'i>ntM  —  in 

Diilliiary  railway  work  short  chordM  arc  oftin  put  in  with  di'- 
llirllon  annlcH  In  Uh'  mhuio  i-alio  to  the  delluctlon  of  the  m:iln 
c  liiinl  that  the  length  of  the  Hliort  choril  l)oarH  to  the  loimili 
of  the  iiiiiin  chord.  For  the  l.-iyout  of  brldgCH  on  ciiivch  tin 
erior  of  tills  inithod  Is  UHUally  hciIouh,  ospeclally  becaUHe  ii: 
a    long    brldKe    II    Ih   cumulative.      Tlie    diagram    lierewlth,    by 


Lindsay  Swan,  Kettle  Uiver  Ky.,  I'enticton,  B.  C,  Illustrates 
the  nature  of  the  resulting  error.  The  correct  i)iocedure 
when,  say,  a  12°  curve  is  to  be  laid  out  in  true  50-ft.  chords 
is  to  compute  the  deflection  angle  (a)  for  this  short  chord  'c) 
by  the  formula  derived  directly  from  the  semicircle  triangle: 
sin  a  =:  c  -^  2R,  where  R  is  the  radius  of  the  curve.  The 
radius  of  a  12°  curve  being  478.34  ft.,  the  formula  gives 
50  ^  (2  X  478.34)  =  sin  2'  59'  45",  or  15"  less  than  the  de- 
flection angle  of  3°,  which  might  be  taken  in  ordinary  eur;fe 
woik.  For  curves  of  5°  or  less  the  correction  becomes 
negligible. 

Three  Water-Meter  Testing  Taukn  in  One — The  water  de- 
partment of  Los  Angeles,  Calif.,  uses  a  reinforced-concrete 
water-meter  testing  tank  12x12  ft.  square  on  the  inside.  One 
corner  of  the  tank  is  walled  off,  and  in  that  corner  a  22-in. 
sheet-iron  pipe  is  concreted  in.  This  arrangement  gives  three 
t;uiks  with  capacities  1,000,  100  and  10  cu.ft.  rc-pectively.  The 
three  tanks  or  compartments  are  connected  with  a  glass  tube 
placed  on  the  outside.  This  tube  is  graduated  and  equipped  with 
a  burette  float.  According  to  the  latest  annual  report  of  George 
Read,  meter  and  service  superintendent,  this  thi-ee-in-one 
testing  tank  "was  not  alone  necessary  for  the  testing  of 
large  meters  in  regard  to  accuracy  on  heavy  flows,  but  it 
was  also  necessary  in  order  that  the  department  should  know 
the  loss  of  flow  on  3-,  4-  and  6-in.  services  due  to  the  in- 
stallation of  meters,  especially  when  a  meter  is  installed 
on  a  service  covering  both  fire  and  domestic  use."  Mr.  Read 
continues  as  follows:  "In  testing  we  found  a  retarding  of 
flow  from  2  9f  to  55%  through  different  kinds  of  meters. 
The  tank  also  enables  the  department  to  purchase  a  me'er 
more  intelligently  according  to  the  use  and  conditions  under 
which  the  meter  is  to  be  used." 

Pavin^j  liy  Day  Labor  at  St.  Paul,  Minn.,  on  20  jotis  cost  a 
total  of  .$334,130  in  1915,  compared  with  contract  bids  total- 
ing $374,370  and  the  engineer's  estimate  of  $366,960.  The  total 
saving  was  $40,240,  or  12%,  as  compared  with  the  contract 
prices,  and  $32,830,  or  9.83%,  when  compared  with  the  engineer's 
estimate.  On  the  separate  jobs  the  excess  of  contractor'  bi  Is 
over  actual  cost  ranged  from  2  to  25.3%.  In  only  one  case 
was  the  engineer's  estimate  lower  than  the  actual  cost,  and 
that  was  by  only  3%.  Besides  the  20  day-labor  jobs  there 
were  three  jobs  done  by  contract,  the  prices  bid  in  these  cases 
being  below  the  engineer's  estimates  and  totaling  $197,100 
against  $213,424,  or  8.1%  in  favor  of  contract  work.  The  city 
charter  provides  that  the  city  must  advertise  for  bids  on  all 
construction  work.  The  practice  with  paving  is  for  the  cify 
to  do  the  work  by  force  account  when  the  bids  are  higher 
than  the  engineer's  estimates,  taking  into  account  inspection 
costs  on  contract  work. 

AVater-Meter  Removals  for  Failure  To  Operate,  at  Los 
Angeles,  Calif.,  have  averaged  about  one  meter  removed  to 
each  200  meters  in  service  for  the  period  from  1908  to  1915. 
On  June  30,  1915,  the  city  had  69,628  meters  in  service.  The 
shop  force  for  keeping  these  meters  In  order  consisted  of  a 
foreman,  four  repairmen,  one  man  for  testing,  a  store  clerk 
and  a  janitor.  Practically  all  of  the  repairing  is  done  with 
three  men. 
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Brief  rel'ercncc  was  made  in  tiie  issue  ol'  ]\Iar.  10, 
page  5.33,  to  an  investigation  of  tlie  strength  of  highway 
bridges  in  N(!W  York  State  now  being  made  by  a  legis- 
lative committee.  Some  paragraphs  from  the  preliminary 
report  of  this  committee  present  the  highway-bridge  situ- 
ation in  such  a  strii\ing  fashion  that  they  are  worth 
quoting : 

The  Kenoral  character  of  the  tiafTic  over  highway  bridges 
in  the  State  of  New  Yorl<  has  changed  more  since  the  year 
1900  than  it  changed  during-  the  whole  nineteenth  century. 

Vehicles  propelled  by  mechanical  power  are  increasing  in 
their  size  and  weight  and  their  consequent  stresses  upon 
bridges  nearly  as  fast  as  they  are  being  Increased  in  number. 

The  usual  requirement  of  strength  for  highway  bridges  in 
New  York  State  in  the  year  1900  was  approximately  the  same 
as  the  requirement  of  strength  for  such  bridges  in  the  year 
1800.  The  requirements  of  strength  for  highway  bridges  in 
the  year  1916  are  approximately  four  times  as  great  as  in  the 
year  1900. 

A  vast  amount  has  been  pul)lished  concerning  the 
necessity  of  improving  road  surfaces  to  carry  automobile 
traffic,  but  very  little  concerning  the  necessity  of  rebuild- 
ing highway  bridges  to  make  them  safe  for  heavy  high- 
speed machines.  There  is  little  doubt  that  the  State  of 
New  York,  with  its  dense  population  and  wealth,  has 
bridges  on  its  main  highways  which  are  at  least  as  safe 
and  strong  as  the  highway  bridges  in  any  state  of  the 
Union.  It  is  estimated,  however,  that  to  bring  the 
bridges  of  New  Y^ork  State  up  to  a  safe  strength  to 
carry  present-day  motor  vehicles  would  cost  at  least 
$30,000,000.  If  this  is  the  estimate  for  a  single  state, 
one  can  form  some  idea  of  the  enormous  outlay  that 
will  be  required  to  build  safe  highway  b.idges  throughout 
the  United  States  or  even  throughout  the  limited  sections 
where  the  use  of  heavy  motor  vehicles  may  be  expected 
in  the  near  future. 

In  this  connection  it  is  well  to  place  emphasis  on  an 
important  resolution  adopted  at  the  recent  Pittsburgh 
meeting  of  the  American  Eoad  Builders  Association : 

Resolved.  That  this  association  urges  that  laws  be  passed 
and  enforced  in  each  state  establishing  reasonable  limits  for 
the  weight,  dimensions  and  speed  of  heavy  motor  vehicles. 

At  the  present  time  engineers  res])onsible  for  highway- 
l^ridge  design  are  literally  at  sea  in  determining  what 
maximum  loads  .should  be  specified  for  safe  construction. 
The  automobile-truck  manufacturers  unfortunately  have 
taken  the  very  narrow  view  that  legislation  fixing 
maximum  weights  for  motor  vehicles  should  be  op])osed 
and  have  made  the  absurd  demand  that  bridges  should 
be  built  strong  enough  to  carry  any  load  that  may  come 
up  them. 

The  i)redi(aiiu'nt  of  the  higliway-bridgc  designers 
faced  with  this  demand  may  well  be  com])ared  to  the 
situation  of  a  railway  chief  engineer  who  should  be  in- 
structed by  his  superior  officer  that  all  limitations  as  to 
locomotive  weights  and  wheel  loads  in  the  rolling  stock 
used  on  the  road  had  been  abolished  and  he  was  hence- 


forth to  design  his  Itridges  for  any  load  that  could  come 
upon  them. 

As  has  been  frequently  jminted  out  in  these  columns, 
more  damage  may  be  done  to  a  road  surface  i)y  a  few 
exceptionally  heavy  vehicles  passing  over  it  than  by  all 
the  rest  of  the  traffic.  Similarly,  it  is  the  few  excentionally 
heavy  vehicles  that  stress  bridges  beyond  their  safe 
strength  and  which  are  responsible  for  many  of  the  too 
common  highway-bridge  accidents.  Enough  experience 
lias  now  accumulated  in  the  operation  of  motor  trucks 
to  indicate  that,  except  where  a  truck  is  to  be  used 
entirely  on  paved  city  streets,  a  vehicle  of  moderate  load 
{a])acity  will  render  more  economical  service  year  in  and 
year  out  than  an  abnormally  heavy  vehicle.  Builders  of 
motor  trucks  will  in  the  long  run  advance  the  interests  of 
their  industry  as  well  as  the  interest  of  the  public  if  they 
will  join  with  highway  engineers  in  the  framing  of  rea- 
sonable restrictions  for  the  weights  of  such  vehicles. 

Less  than  a  year  ago,  cities  all  over  the  country  were 
wrestling  with  the  difficult  problem  of  unemployment. 
The  number  of  men  and  women  destitute  through  lack 
of  work  overtaxed  the  capacity  of  all  the  organized 
charities  and  formed  a  social  and  economic  problem  of 
the  first  magnitude. 

In  less  than  12  months  the  country  has  passed  from 
one  extreme  to  the  other,  and  at  the  present  time  there 
is  a  scarcity  of  labor  in  comparison  with  the  demand 
such  as  has  not  been  witnessed  for  a  generation.  This 
condition  is  only  in  small  part  due  to  the  demand  for 
workmen  by  factories  making  goods  for  export  to  the 
warring  nations  of  Europe.  That  demand  has  had.  a  large 
influence  indeed  in  raising  the  market  prices  for  labor, 
but  other  causes  have  operated  to  reduce  the  supply  of 
labor  hitherto  available. 

For  the  past  20  years  some  hundreds  of  thousands  of 
immigrants  from  Europe  have  annually  been  poured  into 
tlie  American  labor  market.  In  the  summer  of  1914, 
however,  with  the  outbreak  of  the  war,  the  inflow  of 
immigration  was  stopped  as  if  a  gate  had  been  shut.  In 
its  place  there  has  been  a  considerable  flow  of  foreigners 
back  to  Europe.  The  effect  of  this  on  the  labor  market 
in  America  was  masked  for  a  time  by  the  general  paralysis 
of  business,  but  with  the  revival  of  business  in  the  latter 
half  of  1915  the  diminished  supply  of  labor  became 
evident. 

During  the  construction  .season  of  191(5  efficient  labor 
is  going  to  be  diflicult  to  obtain  and  to  hold,  and  increases 
in  wage  scales  are  reported  on  every  hand.  The  prompt 
adjustment  of  the  wage  scale  by  the  conference  committee 
of  the  bituminous  coal-mine  operators  and  representatives 
of  the  miners'  union  appears  to  have  been  due,  in  part 
at  least,  to  realization  by  the  operators  that  the  law  of 
supply  and  demand  would  make  necessary  an  increase 
in  the  scale  of  wages  anyway,  in  order  to  hold  theii- 
employees.     Necessity  is  thus  made  a  virtue. 
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A  "rood  illnstriiliiin  nf  tlic  (luinncd  ((iiiditidiis  in  the 
labor  iiiarkt't  is  ri'|>oiti'(l  from  Cliicn^'o.  Tlic  Civil  Sim  vice 
Coiimiissioii  of  Oliicaiio  liolds  exaiiiinations  of  applicantH 
Tor  omiiloyiiifiit  at  stated  intervals.  Last  Au;,'ust  exaiii- 
inations were  held  in  SA  wards  of  tlie  city  of  applicants 
for  employment  as  laborers,  and  1,()(;s  men  hiok  tiic 
examinations.  In  Fehniaiy  similar  examinatiuns  in  the 
siiinc  wards  were  taken  In  dniy  .">0I  randidnlcs. 

Tlicrc  lias  been  iinicli  s|)cciila(inn  as  to  whal  will  take 
]ilarc  wlicn  llic  \\ai-  comes  to  an  end.  and  il  has  been 
freely  predicted  ihat  a  lh>"il  of  innniuratidn  fnun  iMimpc 
such  as  iias  ncxcr  bcbirc  been  seen  will  llnw  Inward 
America.  It  is  suiprisini;-  to  learn  that  sunic  carcfnl 
t'Xi)ert  investifjatioiis  and  imiuiries  wliiih  ha\e  lecenllv 
been  nndertaken  by  laru'c  employers  of  labor  indii^ate  that 
instead  of  imini<irants  comiiii;  here  when  die  war  ends, 
there  will  jirobably  be  <i  large  emigration  from  America  to 
Eurojie  as  soon  as  the  war  i.s  over.  The  governments  of 
the  warring  nations,  which  liave  suffered  such  heavy 
losses  from  their  working  force,  are  likely  to  ])lace  every 
obstacle  in  the  way  of  the  diminntion  of  their  remaining 
labor  supply  by  emigration  to  foreign  lands.  This  will 
hinder  the  renewal  of  the  great  tide  of  immigration  that 
formerly  flowed  to  the  United  States.  In  addition,  there 
are  a  vast  luimber  of  foreigners  in  the  United  States  who 
are  held  by  ties  of  home  and  relationship  to  tlieir  native 
land  and  who  will  bo  drawn  back  there  as  soon  as  normal 
conditions  are  reestablished  in  Europe. 

Of  course,  other  conditions  not  now  foreseen  may  come 
in  to  modify  this  result,  but  it  is  of  interest  to  know 
the  results  of  this  exi)ert  investigation  with  respect  to 
the  future  labor  supply. 


sa©Ea  aim  Papnsai 


Three  years  ago.  in  Engineering  News,  of  Fel).  13, 
1913,  there  was  published  a  valuable  paper  by  F.  N. 
Speller,  of  Pittsburgh.  Penn.,  describing  investigations 
to  determine  the  cause  of  the  rapid  corrosion  that  fre- 
quently takes  place  in  the  piping  used  for  hot-water 
s;ipply  systems,  especially  in  hotels  and  apartment  houses 
where  the  quantity  of  water  heated  is  very  large.  As 
many  readers  will  doubtless  recall,  ^Ir.  Speller's  inves- 
tigations, carried  on  in  connection  with  the  research 
laboratory  of  the  National  Tube  Co.,  showed  that  the 
corrosion  of  water  pipes  in  hot-water  supply  systems  is 
due  chiefly,  if  not  wholly,  to  the  dissolved  oxygen  in  the 
water,  which  is  released  when  the  temperature  of  the  water 
is  raised.  Corrosion  from  this  cause  has  in  some  notable 
cases  ruined  the  hot-water  piping  systems  of  large  hotels 
within  two  or  three  years  after  their  installation.  A  meth- 
od that  has  been  found  successful  in  preventing  this 
corrosion  is  heating  the  water  in  open  tanks  prior  to  its 
circulation  through  the  system,  whereby  the  dissolved 
oxygen  is  driven  off. 

Additional  information  on  the  same  subject  was  given 
by  Mr.  Speller  in  a  paper  at  the  annual  meeting  of  tlie 
American  Society  of  Heating  and  Ventilating  Engineers. 
After  reciting  further  investigations  in  connection  with 
bad  corrosion  of  piping  systems  Mr.  Speller  refers  to 
some  new  methods  that  are  being  developed  for  the  pro- 
tection of  piping  from  corrosion.  It  has  been  found  that, 
while  the  piping  in  certain  exhaust-steam  heating  systems 


was  corrodcil  \cry  rapidly,  other  piping  was  almost  enlire 
ly  free  from  corrosion  ;  an<l  the  cause  in  the  latter  instaiuc 
has  been  traced  to  a  small  quantity  of  oil  carried  for- 
ward with  the  exhaust  steam.  .Mr.  Speller  suggests  that 
ill  (crlaiii  cases  where  the  presence  of  oil  in  the  pip( 
wnidd  be  nniilijeelicjnabic  a  small  (pianlity  of  oil  could  be 
>yMenialirally  fed  into  the  current  of  steam  to  iiroteet 
the  pipe  interior. 

Another  |>laii  that  has  been  tried  on  a  small  scale  is  the 
removal  of  dissolved  oxygen  from  the  water  prior  to  its 
cireiilalioii  through  the  system  by  passing  the  water 
tlirougli  a  chamber  (ille(|  with  linely  divided  iron.  Iv\- 
periinents  were  first  made  using  clean  injii  turnings  in 
the  ( liamber.  Later,  there  was  substituted  in  jilace  of 
these  a  mass  of  sheet  iron  so  formed  as  to  provide  a  large 
number  of  channels  through  which  the  wat('r  would  How. 
Ex])erinients  with  this  apparatus  showed  a  reduction  of 
o.xygen  content  in  the  water  circu'ated  from  an  original 
content  of  8  or  9  c.c.  per  liter  to  0.1  to  1  c.c.  per  liter. 
Other  exjjeriments  have  shown  that,  with  an  oxygen  con- 
tent of  1  c.c.  per  liter  or  less,  corrosion  is  reduced  1o 
a  negligible  amount. 

It  will  be  understood  that  these  methods  of  de-oxy- 
genation  of  water  are  suggested  as  alternatives  when  for 
some  reason  or  other  the  open  feed-water  heater  method 
of  de-oxygenation  is  objectionable.  Mr.  Speller  esti- 
mates that  with  proper  attention  to  de-oxygenation  of 
water  before  entering  a  hot-water  piping  system  it  will 
be  possible  to  make  the  life  of  the  piping  four  or  five 
times  as  long  as  it  would  be  otherwise. 

It  will  be  readily  appreciated  that  in  most  cases  where 
piping  systems  suffer  from  corro.sion  the  loss  is  not  merely 
the  value  of  the  piping  destroyed.  Oftentimes  the  in- 
jury to  decorations,  wall  finish,  flooring,  etc.,  and  the 
interference  with  the  use  of  the  building  during  the  nec- 
essary repair  work  may  together  make  the  damage  due 
to  the  corrosion  of  the  piping  a  dozen  or  twenty  times 
the  value  of  tho  piping  injured.  Mr.  Speller's  investiga- 
tions of  methods  for  protecting  such  piping,  therefore, 
arc  of  great  value. 

Vsill^e  ©f  E.3sp)©5Fft  Adl^nc© 

Sound  and  illuminating  ideas  on  expert  advice  are  ex- 
pressed in  a  few  brief  and  forcible  sentences  in  the  latest 
annual  report  of  A.  H.  Dimock,  city  engineer  of  Seattle, 
Wash.  After  urging  the  importance  of  planning  city 
improvements  to  meet  the  needs  of  the  future,  Mr.  Dim- 
ock says: 

In  this  connection  I  would  urge  the  value  of  expert  advice. 
No  one  man — no  matter  how  expert  he  may  be  in  any  particu- 
lar line — is  capable  at  all  times  and  under  all  circumstances 
of  exercising  a  calm  and  unbiased  judgment.  The  value  of 
fxpert  advice  lies  largely  in  the  thorough  discussion  of  any 
given  problem  from  several  points  of  \ievf  by  men  properly 
qualified  to  weigh  and  evaluate  the  conditions  underlying 
such  problems.  The  tendency  of  such  discussion  must  neces- 
sarily be  to  even  up  the  idiosyncrasies  of  the  individual 
engineer  and  to  secure  a  better-rounded  and  more  harmonious 
plan. 

There  is,  however,  some  tendency  in  this  city  to  accept  the 
advice  of  any  experts  who  may  be  called  in  as  binding.  This 
tendency  should  be  discouraged  for  the  reason  that  the 
judgment  of  the  expert  is  only  one  factor  entering  into  the 
solution  of  the  problem.  His  opinion  will  naturally  have 
greater  or  less  weight  depending  upon  his  eminence  in  his 
profession  and  his  experience  in  dealing  with  familiar 
problems. 

The  judgment  of  these  men  who  have  given  years  to  the 
study  of  any  particular  local  problem  is,  however,  an  element 
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which  must  also  be  considered.  These  men  would  be  the  first 
to  appreciate  at  its  true  value  the  testimony  of  outside  experts. 
The  value,  however,  of  reports  and  opinions  of  those  who 
have  given  their  lives  to  the  study  of  certain  specialties  is 
nevertheless  very  great  indeed,  and  such  advice  should  always 
be  secured  before  the  settlement  of  any  important  problem. 
The  City  of  Seattle  can  make  no  investment  which  will  return 
a  larger  percentafje  of  profit  than  to  secure  the  best  brains 
of  the  country. 

An  interestino;  subject  for  consideration  is  the  extent 
to  which  Mr.  Diniock's  warning  as  to  the  danger  of  re- 
garding expert  advise  as  absolutely  binding  deserves 
attention  in  otiier  places  than  Seattle.  To  outsiders  who 
liave  followed  hajipenings  in  Seattle  for  a  dozen  years 
past,  it  does  not  seem  that  the  governing  liody  of  that 
city  has  ever  given  overmuch  heed  to  well-selected  expert 
advice,  but  doubtless  Mr.  Dimock  knows  whereof  he 
speaks. 

Announcement  lias  l)ecn  made  by  the  Chief  of  Engi- 
neers of  the  United  States  Army  that  the  next  examina- 
tion for  appointment  as  second  lieutenant  in  the  Engineer 
Corps  will  be  held  about  August  21  next.  It  will  be 
lemembered,  however,  that  a  prerequisite  for  taking  this 
examination  is  qualification  for  ajipointinent  as  junior 
( ngineer  in  the  Engineer  Department  at  large.  The  ex- 
aminations for  this  latter  position  will  be  held  by  the 
ITnited  States  Civil  Service  Commission,  Apr.  13  and  13, 
1916. 

Those  young  engineers,  therefore,  whom  the  recent 
tommissioning  of  six  civilians  in  the  Engineer  Corps 
lias  encouraged  to  aspire  to  similar  appointments  must 
'le  prepared  to  take  these  April  examinations,  if  they 
.ire  not  already  qualified  either  by  previous  examination 
or  by  their  positions  in  the  Government  service.  While 
there  has  been  no  official  intimation  of  the  fact,  it  is 
luore  than  probable  that,  in  view  of  the  current  military 
agitation,  the  civilian  appointments  this  year  wi'l  be 
irreater  than  ever  before. 


It  is  a  very  common  complaint  of  contractors,  jiartic- 
ularly  those  doing  work  in  remote  sections  of  the  West 
and  tho.se  who  are  employing  chieliy  unskilled  labor,  that 
it  is  exceedingly  difficult  to  hold  the  men  on  the  work. 
After  every  payday  a  large  proportion  of  the  men  make 
for  the  nearest  town  to  spend  their  money,  and  it  is 
a  common  saying  that  three  gangs  are  required  to  keep 
the  work  going — one  on  the  job,  one  going  away  and 
one  coming  back  after  sobering  u]). 

A  lumber  company  in  northein  Wisconsin  has  intro- 
duced motion  pictures  this  year  as  a  means  of  keeping 
its  workmen  in  the  logging  cam]is  contented,  with,  it 
is  stated,  remarkable  results.  In  former  years  the  crews 
in  the  camps  of  the  Guerney  Lumber  Co.  were  almost 
entirely  changed  every  30  days.  After  a  man  had  gone 
to  the  city  to  spend  his  wages,  he  was  quite  as  likely 
to  go  to  some  other  camp  for  a  job  as  to  come  back  to 
his  old  place. 

As  an  experiment  the  company  this  year  secured  a 
motion-picture  machine  and  an  operator,  and  a  motion- 
picture  show  is  given  every  night.  The  old  difficulty 
with  constantly  changing,  crews  has  disappeared.  The 
men    are   charged    a    small   admission    fee.    which    they 


willingly  pay,  and  the  little  building  where  the  pictures 
are  shown  is  crowded  every  night.  The  men  stay  con- 
tentedly on  the  job  and  are  in  much  better  physical  shape 
thiui  under  the;  former  conditions. 


SsiEsiiPS^j,  lis©©  per  Yesxr 

Engineers  in  the  public  .service  and  thu.se  ambitious  U> 
enter  it  will  no  doubt  be  interested,  though  not  necessarily 
pleasurably  so,  in  the  value  placed  upon  such  engineering 
ability  by  the  Nodaway  County  Court  of  Missouri.  The 
following  comment  is  from  the  Maryville  Tribune  of 
Feb.  11,  and  its  facetious  vein  awakens  hope  that  even 
the  layman  regards  $6  per  week  as  an  insufficient  "hon- 
orarium" for  faithfully  discharging  the  duties  of  county 
engineer : 

Wanted — One  first-class  county  highway  engineer,  of  as- 
sured ability;  salary,  $.300  a  year. 

Anybody  who  wants  the  job,  can  prove  that  he  is  capable 
of  doing  the  work  necessary  and  is  willing  to  accept  the  posi- 
tion of  county  highway  engineer  at  a  compensation  of  $300 
a  year  may  get  the  appointment  upon  application  to  the  County 
Court.  Not  so  fast,  gentlemen;  give  the  head  of  the  line  a 
little  room. 

For  that's  the  salary  the  County  Court  has  offered  the 
man  who  wants  to  accept  the  job.  The  court  received  two 
applications — one  from  the  former  engineer,  John  H.  Clary, 
at  $1,500  a  year  with  expenses;  the  other  from  the  present 
engineer,  J.  E.  Reese,  who  offered  to  fill  the  ofHce  another  year 
at  a  salary  of  $720,  paying  his  own  expenses.  Both  were 
reject<^d. 

Engineering  Ncivs  is  unacquainted  with  conditions  in 
the  county  in  question  and,  therefore,  leniently  concludes 
to  suspend  sentence  on  the  seemingly  penurious  Nodaway 
County  Court. 

m. 

The  bill  making  it  possible  for  the  local  health  boards 
in  New  Jersey  to  transfer  the  inspection  and  testing  of 
new  plumbing  to  the  building  depai'tment,  whenever  any 
such  board  decides  that  plumbing  control  is  not  its  pro})er 
function,  is  a  move  in  the  right  direction.  The  bill  was 
]n'oposed  by  the  New  Jersey  Health  Officers'  Association 
!ind  has  been  indorsed  by  the  State  Department  of  Ilealtli. 
The  latter  rightly  urges  that  jilunibing  has  comparatively 
little  relation  to  public  health;  that  building  operations 
are  hindered  and  unnecessary  annoyance  and  expense 
caused  by  the  duplicate  filing  of  plans  and  duplicate 
inspections;  and  that  "it  is  imperative  that  the  energies 
ancl  resources  of  local  boards  of  health  should  be  con- 
centrated on  those  lines  of  work  which  have  the  most 
direct  effect  on  the  saving  of  lives  and  prevention  of 
sickness."  It  might  be  added  that  .some  of  the  less  pro- 
gressive boards  of  health  think  their  duties  begin  and  end 
with  plumbing  and  nuisance  inspection  and  exi)end  their 
meager  approjiriations  for  such  work,  to  the  neglect  of 
vital  health  issues. 

'^. 

A  new  and  telling  good-roads  slogan,  "365-Day  Roads.'" 
was  used  in  working  up  attendance  and  interest  at  the 
highway-engineering  conference  held  early  this  month 
at  the  Kansas  State  Agricultural  College,  Manhattan. 
Kan.  The  pertinence  and  efficiency  of  such  a  motto  arc 
further  shown  by  the  existence  of  a  "365-Day  Eoad  Club." 
which  has  been  organized  in  Kansas.  These  facts  need 
no  comment  for  those  who  know  what  country  roads  are 
for  many  days  of  the  year  in  the  sticky-soil  portions  of 
the   ^fiddle  West,   as  well  as  the  South. 
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Staccess  Isix  Sm^f^iinxeeiriiR^ 

Sir — I  road  witli  imicli  inlorost  tlic  cdilmiiil  in  Eiu/i- 
neeriiuj  Ncirs  of  Mar.  2.  1!)1(!.  on  tlic  (|uali(i(iiti(ins  for 
suc'C'Oss  in  enginciTini:'  and  I  am  very  .niad  you  cxprossed 
yourself  in  tlio  way  yuu  did.  It  is  sale  tu  say  that  few 
nienean  judge  accurately  tlie  causes  of  their  own  suc- 
cess or  failure,  nuidi  less  that  of  their  neifj;hl)ors.  As 
an  engineer  rises  in  the  world,  his  technical  knowledge 
becomes  so  niueii  a  matter  of  instinct  that  he  almost  for- 
gets that  he  has  it.  His  knowledge  becomes  broader  and 
less  detailed.  He  forgets  all,  or  nearly  all,  the  formulas 
for  integration,  but  he  understands  the  broad  principles 
of  integral  calculus  l)etter  than  the  young  graduate. 

I  am  sorry  for  the  apparent  tendency  to  underrate 
the  value  of  technical  training.  Tlie  vast  majority  of 
engineers  are  engaged  on  work  that  is  principally  tech- 
nical. The  i)ersonal  qualities  mentioned,  and  rightly,  as 
of  paramount  importance  to  the  highest  success  of  an 
engineer — or  almost  any  other  kind  of  man,  for  tliat 
matter — are  pretty  fully  developed  at  least  five  years  be- 
fore the  young  man  ever  enters  a  technical  college  and 
are  due  more  to  liis  family  and  neighbors  than  to  any- 
body else. 

If  one  reads  history  carefully,  lie  will  see  that  a  long 
and  bloody  war  is  a  prelude  to  a  more  or  less  complete 
stagnation  in  the  intellectual  progress  of  the  people 
involved.  They  are  at  present  engaged  in  a  wholesale 
slaughter  of  the  flower  of  European  manhood,  and  the 
end  is  not  yet.  The  old  men  are  left — but  not  for  long — 
and  there  are  few  young  men  coming  up  to  take  their 
places.  It  will  be  largely  the  duty  of  Uncle  Sam  and 
his  nephews  and  nieces  to  carry  the  torch  of  progress  and 
learning  for  many  years  to  come.  It  therefore  behooves 
us  to  jjlay  our  part  with  the  highest  skill  and  train  our- 
selves assiduously  to  take  and  hold  the  place  that  will  be 
waiting  for  us.  Willis  Whited. 

Harrisburg,  Penn.,  liar.  8,  1916. 


Sir: — Your  editorial  on  "Eating  the  Qualifications  for 
Success  in  Engineering,"  in  the  issue  of  Mar.  2,  was 
interesting  and  to  the  point.  I  received  one  of  Pro- 
fessor Mann's  cards  and. in  answering  I  rated  "character" 
first  and  "knowledge  of  the  fundamentals  of  engineering 
science"  second,  adding  that  if  a  man  did  not  have  this 
knowledge  he  would  not  be  an  engineer,  although  he 
might  be  a  successful  business  man.  A  man  cannot  be  a 
"successful  engineer"  unless  he  has  character;  hut  a 
knowledge  of  his  profession  is  certainly  a  prime  requisite 
for  success  for  any  man,  no  matter  what  that  profession 
may  be. 

The  conclusions  drawn  from  answers  to  such  inquiries 
are  not  likely  to  be  of  much  value  in  helping  determine 
the  best  methods  of  instruction  fot  students  of  engineer- 
ing; but  Professor  Mann's  work  lias  been  of  great  value, 
inasmuch  as  it  forcibly  calls  the  attention  of  the  young 


men  in  I  lie  prol'cssion  to  the  Tacl  that  so  many  of  the 
older  members  ])lace  integrity  above  e\'ery  other  (dement 
n'tjuisite  for  success,  not  even  e.\cei)ting  ])rofessional 
knowledge.  rAL,\ii;i;   C.    IiIckktts. 

Troy,  N.  Y.,  Mar.   I,  HMO. 

Sir — The  result  of  the  Carnegie  Fouudaticm  classifica- 
tion and  weighting  of  the  rlesirablo  qualifications  of  young 
engineers  based  on  a  canvass  of  several  thousand  practi- 
tioners does  not  constitute  a  very  tangible  or  adequate' 
guide  to  those  directing  our  great  technical  schools. 

Out  of  the  six  counts  on  which  judgment  is  rendered, 
five — character,  judgnu'ut,  efficiency,  understanding  of 
men  and  technique  of  practice  and  of  business — are  the 
qualifications  desirable  in  all  young  professional  men — 
surgeons,  lawyers,  engineers  and  divines — who  are  to  serve 
well  and  reach  the  high  places  in  life.  If  the  words  "tech- 
nique of  practice"  be  not  construed  too  narrowly,  these 
qualifications  a])])ly  equally  well  for  young  business  men — 
bankeis,  manufacturers  and  merchants.  In  short,  they 
mark  an  all-round  promising  young  man  and  are  almost 
as  obvious  as  good  health  and  cleanliness. 

Perhaps  the  conclusion  that,  after  all,  an  engineer  is 
just  a  man  and  primarily  must  have  the  qualities  that 
win  in  all  vocations  and  professions  is  the  important  vital 
truth  in  the  verdict  rendered.  If  these  qualities  exist, 
add  a  knowledge  of  the  fundamentals  of  engineering 
science  and  something  of  its  techuique,  and  we  may  ex- 
pect a  successful  engineer. 

Those  of  us  who  are  directing  young  men  through  a 
five-year  collegiate  course  in  engineering — in  which  more 
than  85%  of  the  -work  pertains  to  the  science  and  tech- 
nique of  engineering — nmst  be  keenly  cognizant  of  the 
fact  that  character  molding,  scientific  attainment  and  effi- 
cient practice  are  all  going  on  at  the  same  time  in  this 
plastic  period  of  youth. 

In  the  end  the  product  of  our  technical  schools  is  an 
api)rentice  in  life  and  in  engineering.  In  the  first  ten 
years  of  his  professional  life,  qualities  of  judgment,  per- 
spective, responsibility,  resourcefulness,  accuracy  and 
executive  ability  will  emerge  and  intensify.  These  quali- 
ties, like  winter  apples,  may  not  ripen  as  early  as  the 
simpler  qualities  of  integrity  and  industry,  and  first  em- 
ployers must  expect  only  reasonable  development. 

If  in  our  education  of  engineers  we  could  only  reach 
back  and  educate  their  grandfathers  and  grandmothers, 
their  fathers  and  mothers  and  guide  our  prospective 
students  from  kindergarten  to  college,  perhaps  our  product 
might  be  better — but  at  the  present  time  I  believe  it  is 
good  at  Minnesota.  Francis  C.  Shexehox, 

Dean,  College  of  Engineering, 
Mar.  13,  1916.  University  of  Minnesota. 

Sir — The  current  inquiry  on  behalf  of  the  Carnegie 
Foundation  for  the  Advancement  of  Teaching,  bearing 
on  a  proposed  standard  for  engineering  graduates,  which 
is  also  to  be  used  as  "a  standard  in  developing  staff  or- 
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gauizatioiis  and  currifula  and  in  selecting  ellicient  metli- 
ods  of  instruction"  lias  already  received  editorial  consid- 
eration in  your  issue  of  Mar.  2.  For  the  sake  of  brevity 
I  shall  venture  to  state  my  views  categorically  and 
seemingly,  at  least,   somewhat  dogmatically,  as  follows : 

1.  It  may  be  doubted  that  any  artificial  standard  can 
be  devised  for  gaging  the  merits  of  men  of  widely  vary- 
ing cliaracteristics  in  relation  to  unknown  duties  of  equally 
diversified  kinds.  It  would  be  sufficiently  difficult  to 
establish  a  fixed  standard  for  a  given  position,  much  less 
for  a  profession  such  as  engineering,  of  the  broadest 
range. 

2.  The  six  factors  and  their  relative  weights  in  the 
standard  reported  by  Dr.  Mann  are  suggestive  of  criteria 
for  ultimate  rather  than  initial  professional  fitness.  Dif- 
I'erent  standards,  to  say  the  least,  should  be  applied  in 
testing  the  qualifications  of  young  graduates  for  service 
as  professional  jjrivates  and  those  of  more  seasoned  men 
for  jjositions  of  leadership,  although  both,  especially  the 
latter,  are  so  varied  in  their  requirements  that  no  single 
standard  may  be  expected  to  serve  for  either. 

3.  The  specifications  for  young  graduates  may  be  lim- 
ited essentially  to  character  and  a  knowledge  of  engi- 
neering fundamentals  as  to  theory  and  practice,  with 
incidental  regard  to  personality,  according  to  the  re- 
quirements of  the  position  and  in  particular  as  to  the 
absence  of  pronounced  personal  crotchets,  without  any 
attempt  at  an  exact  quantitative  evaluation  of  the  sev- 
eral elements.  With  such  "initial  qualifications"  assured, 
the  graduate  and  his  prospective  employer  may  well  rest 
content,  leaving  the  question  of  professional  growth  to 
the  influence  of  professional  soil  and  environment,  by 
which  alone  it  can  eventually  be  answered. 

4.  The  personal  qualities  for  ultimate  success  in  en- 
gineering and,  indeed,  in  every  other  field  of  human 
endeavor  are  in  the  main  inherent — that  is,  capable  of 
development,  but  not  of  creation.  Moreover,  the  extent 
to  which  such  qualities  may  be  capable  of  development  can 
be  determined  only  through  the  actual  seasoning  process 
in  practice  and  cannot  safely  be  predicted  even  from  an 
intimate  acquaintance  with  the  young  aspirant  at 
graduation. 

5.  Standards  determined  after  full  discussion  by  a 
group  of  men,  carefully  selected  for  their  fitness,  in- 
dividiially  and  compositely,  may  fairly  be  expected  to 
command  greater  confidence  than  averages  struck  from 
over  a  thousand  miscellaneous  replies  to  a  circular  in- 
quiry. In  support  of  this  view  the  present  rating  of 
only  13%  for  a  knowledge  of  engineering  fundamentals 
on  the  part  of  young  graduates  may  be  cited  without 
comment,  from  which  it  is  rather  difficult  to  refrain. 

6.  The  six  factors  in  the  present  tentative  standard 
fail  to  take  account,  or  adequate  account,  of  the  vital 
element  of  personality,  with  such  important  attributes  as 
presence,  temperament,  forcefulness,  self-reliance,  tact 
and  affability ;  and  that  of  general  culture,  in  the  sense 
of  intellectual  development  along  nontechnical  lines, 
breadth  of  interests,  and  accuracy  and  readiness  of  ex- 
pression in  speech  and  writing.  And  yet  it  can  hardly 
be  doubted  that  these  two  elements — personality  and  cul- 
ture— are  of  very  great  importance,  and  not  infrequently 
of  governing  importance,  in  influencing  elevation  to  the 
highest  professional  levels.  It  is  of  course  conceded  tliat 
the  acquirement  of  an  effective  personality  depends  es- 
sentially on  traits  inherent  in  the  individual,  but  is  that 


not  tnio  also  of  executive  ability?     AVby  then   discrim- 
inate ? 

7.  In  determining  the  relative  merits  of  ^ndividual.- 
it  may  be  doubted  that  any  artificial  scheme  by  wliicli 
the  value  of  a  man  is  estimated,  as  the  sum  of  the  prod- 
ucts found  by  multiplying  assumed  grades  for  various 
characteristics  by  factors  representing  their  assumed 
relative  weights,  can  reasonably  be  expected  to  supcsr- 
sedc  the  usual  practice  by  which  men  are  "sized  up" 
and  appointed  or  promoted  on  their  known  personal  and 
professional  records.  If  in  the  case  of  young  men  the 
latter  is  not  adequate,  an  examination  test  may  be  readily 
applied. 

8.  Finally,  as  to  the  practical  possibility  of  applying 
any  fixed  standard  or  set  of  standards  to  engineering 
curricula  and  methods  of  teaching,  which  must  neces- 
sarily also  include  teachers,  equipment,  administrative 
metliods,  entrance  requirements  and  the  degree  of  their 
enforcement,  I  confess  that  I  should  prefer  to  refrain 
from  comment  until  the  proposed  methods  of  attacking 
a  problem  of  such  bewildering  complexity  shall  have  been 
more  definitely  enunciated. 

That  much  good  will  flow  from  the  current  investi- 
gation of  the  present  status  of  American  engineering 
education  and  the  possibilities  of  improvement  is  to  be 
confidently  anticipated,  even  though  the  prospects  of 
practical  results  from  the  particular  phases  of  this 
investigation  here  discussed  may  not  seem  very  hopeful. 
Though  recognizing  that  there  is  always  room  for  im- 
provement, the  need  or^ possibility  of  sudden  revolutionary 
changes  in  American  engineering  education  is  not 
apparent  to  the  writer.  Edgau  Marburg. 

University  of  Pennsylvania,  Philadelphia,  Mar.  IG, 
1916. 


EE!i^aini©er''s  Cost  lEstlainffiate 

Sir — While  1  do  not  believe  that  any  bidder  has  a  right 
to  base  his  cost  estimates  on  the  estimate  made  by  the 
engineer  who  designed  the  work  and  while  I  believe  it 
is  the  duty  of  every  contractor  to  know  enough  about  costs 
to  make  up  his  own  estimates,  I  must  take  exception  to 
the  manner  in  which  "An  Engineer"  arrives  at  the  cost 
of  a  cubic  yard  of  concrete,  on  page  477  of  Engineering 
Netvs  of  Mar.  9. 

To  begin  with,  estimating  reinforcing  steel  and  forms 
by  the  cubic  yard  instead  of  by  the  pound  and  square 
foot  is  not  a  scientific  method.  However,  "An  Engi- 
neer" states  that  "mixing  and  ])lacing  and  water  and 
waterproofing  could  cost  $1  per  yd.  under  difficult  con- 
ditions." I  believe  that  $1  per  yd.  for  mixing  concrete 
and  placing  it  in  a  wall  33  ft.  high  is  not  enough ;  aiul 
that  to  it  must  be  added  the  cost  of  1314  sq.ft.  of  water- 
proofing (one  side)  at  l^^c,  which  equals  20c.,  and  the 
cost  of  27  sq.ft.  of  surfacing  (two  sides)  at  Ic,  which 
is  27c.,  making  a  total  of  47c. 

I  have  allowed  only  Ic.  per  sq.ft.  for  surfacing,  on  tlic 
assuni])tion  that  the  job  did  not  require  more  than  the 
most  perfunctory  finishing,  but  even  the  figures  I  have 
given  show  an  increase  of  4%  in  the  cost  of  the  concrete. 

In  these  days  of  sharp  competition  a  4%  increase  in 
cost  would  have  a  very  serious  effect  upon  a  contractor's 
profits.  Charles  F.  Dinoman, 

Flynt  Building  and  Construction  Co. 

Palmer,  ]\Iass.,  Mar.  10,  191G. 


023 


KNG  I  N  K  K  IM  N  (!      N  K  W  S 


Vol.  7r),  No.  IJ 


Rustled  PoEny  Trujiss  Cc^Ms^pses  s\l 
Jofinimsilowinip  Pemum. 


.^\.\()l'SIS  /'oiiji-lniss  liKjIiwaij  hri(l(/r  irilli 
.wnic  invitibrrs  in  advanced  .ilaijc  of  corrosiun. 
Ilearij  overload.  consideriiKj  reduced  seclioiis. 
Failed  sloivly  and  settled  uniformly,  owing  to  rijj- 
idity  of  crossfraniiu(j.  City  engineer  had  recom- 
mended repair  or  replacement. 

On  M;ir.  ".'1  ;i  .-ini;lr-s|i:iii  |i(iii\ -t  riiss  liij^liway  hridjic 
iUToss  tlio  ('oiu'niaiij;li  l{ivcr  at  .lolinstown,  Ponn.,  col- 
lapsed iiiulor  a  heavy  load  oF  street  ears  and  foot  pas- 
sengers. While  the  manner  of  failure  and  the  low 
i-learance  of  the  strueture  prevented  many  casualties,  the 
accident  was  noteworthy  and  contains  many  lessons.  At 
the  request  of  Engineering  News,  C.  E.  Chase,  Inspecting 

d,  IZ'-Cf30lb. 


■A  ncai-ln  ollicc  (iNcrlooking  the  lirid;:c  lia<l  time  to  call 
|Mili(c  licail(|uai-lcrs  on  the  telephone  after  the  first  .^ound 
(if  laihire  anil  send  word  that  the  hridge  had  started  to 
settle  and  then  that  it  had  failed.  The  signidcanee  of 
this  is  III  llie  indication  it  ;^i\es  of  the  sequence  of  the 
collapse.  As  the  hridge  .settled,  the  trolley  cars  jammed 
together  in  the  center,  pulling  on  a  sixth  ear.  The  men 
escaped  out  of  the  windows,  and  hut  seven  injuries  oc- 
curred, only  one  of  which  was  serious. 

The  structure  was  a  skew  ])ony-truss  span  with  a  21-ft. 
roadway  and  one  8-ft.  sidewalk  and  was  156  ft.  long 
c.  to  c.  of  end  bearings.  It  was  huilt  in  1895  by  the 
Edge  Moor  Bridge  Works,  and  apparently  was  constructed 
of  steel.  The  dimensions  and  sections  were  as  shown  in 
Figs.  1  and  W.     The  bridge  originally  was  designed  with 
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TRUSS  DETAILS  OP  WOODVALE  BRIDGE  ACROSS  CONEMAUGH   RIVER 


il 


These  details  were  taken  from  the  original  drawings  of  the  bridge,  but  the  speci- 
fications under  which  the  bridge  was  designed  and  the  loading  details  are  not  available. 
The  bridge  has  evidently  had  no  maintenance  and  a  high  degree  of  corrosion  is  appaient 
in  practically  all  of  the  members.  The  section  shown  in  Fig.  2  is  typical  of  most  of  the 
members.  Corrosion  is  more  advanced  at  the  level  of  the  wooden  floor,  which  fits  tightly 
against  the  metal  parts  of  the  trusses. 


11 
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2.     CORROSION  LOSS  OF 
UiL,    (DOWNSTREAM) 

Original  section,  shown  dot- 
ted, four  6x3V4x%  angles  = 
13.68  SQ.in.  Present  section, 
shown  in  black  (estimated)  = 
2.00  sq.in. 


Engineer  for  Modjeski  &  Angier,  Pittsburgh,  went  to 
Johnstown  to  investigate  the  failure.  There  are  appended 
a  report  by  Mr.  Chase,  illustrated  with  drawings,  and 
some  comment  by  Edward  Godfrey,  also  of  Pittsburgh. 

Eeport  on  Collapse  by  Clement  E.  Chase 

Mr.  Chase's  report  is  as  follows : 

That  a  pony  truss  has  merits  of  its  own — when  it  comes 
to  failure  of  the  span — is  a  conclusion  that  might  be 
drawn  from  the  failure  of  the  Woodvale  bridge  over  the 
Conemaugh  Eiver  at  Johnstown,  on  Mar.  21.  A  large 
loss  of  life  could  hardly  have  been  avoided  but  for  the 
facts  that  there  was  no  overhead  bracing  and  that  the 
failure  of  one  truss  immediately  worked  through  the 
rigid  floor-beam  connections  to  cause  the  failure  of  the 
other  and  so  allowed  the  span  to  settle  vertically  instead 
of  overturning. 

The  accident  happened  just  after  the  day  shift  had  left 
the  Franklin  plant  of  the  Cambria  Steel  Co.,  when  five 
trolley  cars  and  about  500  men,  jammed  into  the  cars  and 
on  the  footwalk,  were  waiting  on  the  bridge  for  the 
passage  of  a  train  on  the  Pennsylvania  E.E.  track  at  the 
west  end  of  the  bridge.  The  failure  was  fairly  slow  and 
progressive,  as  an  employee  of  the  Cambria  Steel  Co.  in 


both  trusses  of  the  same  weight,  with  but  one  cantilevered 
sidewalk  and  no  provision  for  trolley  cars.  When  the 
single  track  was  laid,  it  was,  with  rare  judgment,  placed 
nearest  to  the  truss  that  already  carried  the  sidewalk  in 
addition  to  its  share  of  the  roadway  burden,  with  the 


FIG.    3.      CROSS-SECTION    OF    WOODVALE    BRIDGE 

result  that  under  the  conditions  of  loading  at  the  time  of 
collapse  probably  80%  of  the  load  went  to  that  truss. 

The  design  unit  stresses  seem  to  have  been  moderate, 
probably  about  9.250  lb.  per  sq.in.  for  live-load  stresses 
in  tension,  with  18,500  lb.  per  sq.in.  for  dead-load  stresses, 
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Fi^     i-pJ'Jn    '    T    '"■      ''''''''''    '"^   ^-Of^f-'^l'^t^'    OF    WOODVALIO    HRIDGE    AT    JOHNSTOWN.    PEXN. 
angle   entirely  eaten  througrh.      Fig.    10-InUial   break   ii^df^onal  Uxuf  °^    showing    corrosion.      Outstanding    le|    of 
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with  unit  loadin;;.^  of  nhout  1.500  to  1.(500  II).  ])or  liii.ft. 
of  brid^o  for  live-load  nnd  alxnit  2.000  II).  por  liii.ft.  for 
(li'ad-load.  Altliou,i,di  the  llooriii^j  had  i)iHMi  diaiijit'd  froiii 
that  of  the  orii,Miial  di'simi.  it  is  not  a])|)aiTnt  that  the 
di'ad-load  had  lu-cn  j,n'i'atly  incronsod.  The  aitual  dead- 
load  has  not  heen  checked,  hut  the  two  7-in.  fjirder  rails, 
added  tloor  plankinj;  and  >,nis-inain  pipe  possihiy  amounted 
to  I'OO  Ih.  j)er  sq.in.  Estimates  of  the  load  on  the  hridj,^! 
vary  from  (iO  to  85  tons,  or  a  live-load  of  from  750  to 
1,100  lb.  per  lin.ft.  of  span  at  the  time  of  collapse. 

Considerations  of  loading  .<eeni  rather  a  waste  of  time, 
however,  when  the  condition  of  the  structure  is  known. 
Apparently,  past  Johnstown  administrations  had  expected 
the  bridfie  to  stand  up  on  its  record  after  the  steel  had 
rusted  away,  for  the  corrosion  was  most  obvious  even 
above  the  floor  line.  The  space  between  the  le^js  of  the 
anjrles  composing  the  diagonals  and  posts  and  between  the 
backs  of  the  pairs  of  channels  forming  the  top  chord  was 
entirely  filled  with  heavy  scale.  The  wastage  of  metal  at  the 
level  of  the  timber  deck  was,  as  usual,  nmch  worse  than  in 
the  exposed  positions.  Fig.  9  shows  a  rather  ol)scure 
view  of  one  of  the  inverted  T-shaped  sections  of  the 
bottom  chord,  ■with  outstanding  legs  of  the  angles  com- 
pletely rusted  through.  The  present  city  engineer,  taking 
office  on  Jan.  3  of  this  year,  had  vigorously  condemned 
the  condition  of  this  span,  along  with  others,  to  the  city 
authorities  on  Jan.  28  and  had  asked  for  an  appropriation 
to  make  plans  for,  and  execution  of,  repairs. 

Local  opinion  inclines  to  the  belief  that  the  downstream 
bottom  chord,  at  about  the  L.^  point,  failed  first.  This 
shows  a  typical  tension  fracture,  "silky  angular" ;  but  in 
view  of  the  known  slowness  of  the  collapse  and  the  rela- 
tive wastages  of  this  chord  section  and  the  diagonal 
Z/j-Z/o  just  above  it,  it  seems  nmch  more  likely  that  the 
diagonal  was  the  first  to  let  go.  The  chord  section  may 
have  lost  as  nrach  as  30%  of  its  original  sectional  area, 
but  this  is  quite  outdone  by  the  diagonal,  which  had  lost 
85%.  Two  square  inches  of  metal  (at  a  liberal  estimate) 
was  left  to  do  the  work  for  which  13.68  sq.in.  had  been 
provided  (Fig.  2). 

Assiiming  the  load  on  the  bridge  at  60  tons  at  the  time 
of  failure,  the  stress  in  the  remaining  section  of  the  diag- 
onal would  have  been  71,000  lb.  per  sq.in.  The  failure 
of  this  member  would  cause  the  settling  of  the  span, 
Avhich  was  noticed  and  would  increase  the  load  in  the 
bottom  chord  nearly  100%.  The  bottom  chord  probably 
broke  next;  but  fortunately  at  about  the  same  time  the 
dropping  of  one  end  of  the  floor-beam,  working  through 
its  rigid  connection  to  the  post  of  the  other  truss,  pulled 
the  top  chord  of  the  upstream  truss  out  of  line  and  caused 
its  failure.  This  allowed  the  span  to  settle  evenly,  instead 
of  overturning  the  trolley  cars  and  men  into  the  river. 

There  are  numerous  other  fractures  of  both  top  and 
bottom  chords  in  both  trusses,  but  these  are  clearly 
secondary.  The  rivet  holes  were  evidently  punched  full 
sized ;  and  when  bent  by  the  truss  distortion,  both  top  and 
bottom  chords  ripped  apart,  the  breaks  starting  at  these 
rivet  holes. 

Comments  on  Failure  by  Mr.  Godfrey 

Mr.  Godfrey's  comments  follow: 

The  writer  was  in  Johnstown  on  other  work,  two  days 
after  the  accident,  and  he  took  occasion  to  give  the  bridge 
a  casual  examination.  Enough  was  seen  in  the  few  min- 
utes available  to  convince  the  writer  that  the  cause  of  the 


wreck  was  simply  deterioration  that  could  readily  have 
been  discovered  by  carcfid  inspection  or  that  could  have 
been  picventi'd  by  ])ropcr  design  as  regards  the  placing 
of  wood. 

The  bridge  was  supported  by  pony  trusses  of  the  War- 
ren type  with  vertical  hangers.  The  chords  were  double 
and  well  separated  so  as  to  give  good  stability  laterally. 
There  was  one  car  track  at  one  side  of  the  bridge.  This 
track  was  lined  with  loaded  cars  when  the  bridge  dropped, 
and  only  the  short  distance  that  it  had  to  fall  prevented 
an  awful  disaster.  T  am  told  that  the  local  theory  of  the 
collapse  is  that  the  top  chords  gave  way  first.  This  is 
totally  untenable,  for  the  top  chords  are  not  crumpled 
or  buckled,  but  are  torn  apart  and  open  at  the  breaks. 

The  wooden  guard  rail  of  the  bridge  was  close  up 
against  the  truss  members,  even  being  notched  out  so  as 
to  fit  snugly  again.st  the  wide  flanges  of  the  angles,  which 
were  turned  with  the  backs  outward.  I  observed  the  hip 
hanger  and  the  first  main  diagonal  where  these  had  lain 
against  the  guard  rail.  They  were  broken  at  this  level, 
and  the  metal  was  rusted  away  so  badly  that  the  thickness 
was  j\  in.  or  less.  They  looked  about  as  thick  as  card- 
board.   The  metal  had  a  scale  about  Vi  ^^-  thick. 

The  writer  believes  that  the  first  thing  that  happened 
was  the  ripping  of  these  "paper"  hip  hangers,  then  the 
failure  of  the  first  main  diagonal  at  the  level  of  the 
guard  rail.  This  would  leave  three  panels  of  the  bottom 
chord  acting  as  a  beam.  This  would  quickly  break  and 
let  down  the  floor.  The  truss  shoes  did  not  leave  the 
abutments.  i 

'^.  I 

Cai^iJl  lEim^lEaeeiPS 

The  annual  meeting  of  the  Boston  Society  of  Civil 
Engineers  was  held  on  Mar.  15  at  the  Boston  City  Club. 
The  business  meeting  was  called  to  order  at  noon,  and 
the  routine  business  of  hearing  the  annual  reports  of 
the  officers  was  transacted. 

It  was  announced  that  the  society's  so-called  "Per- 
manent Fund"  had  reached  the  amount  of  $37,475.69  and 
that  in  addition  to  this  there  had  been  established  the 
"E.  K.  Turner  Fund"  of  $1,000,  the  income  of  which 
will  be  used  for  library  purposes.  The  total  revenues  of 
the  society  for  the  year  were  $9,272,  and  they  were  $768 
in  excess  of  expenditures,  indicating  that  the  society  is 
on  a  very  satisfactory  financial  basis. 

The  thirty-fourth  annual  dinner  was  held  in  the  main 
banquet  hall  of  the  Boston  City  Club  at  1 :  30  p.m.  and 
was  followed  by  the  announcement  of  the  election  of 
officers  for  the  ensuing  year,  as  follows :  President, 
Richard  A.  Hale,  Principal  Assistant  Engineer,  Essex 
Water  Power  Co.,  Lawrence,  Mass. ;  vice-president,  Lewis 
M.  Hastings,  City  Engineer,  Cambridge,  Mass. ;  directors 
to  serve  for  two  years,  A.  W.  Dean,  Chief  Engineer  of 
the  Massachusetts  Highway  Commission,  and  S.  B. 
Thompson,  consulting  engineer,  Ne^vton  Highlands,  Mass. 
S.  E.  Tinkham  (secretary)  and  F.  A.  Whitney  (treas- 
urer) were  reelected.  In  the  evening  the  annual  smoker 
was  held  at  the  same  place,  and  a  buffet  supper  was  served. 

The  Desmond  Fitz  Gerald  medal  for  the  paper  of  great- 
est merit  presented  before  this  society  during  the  year 
was  awarded  to  William  S.  Johnson,  Boston,  for  his 
paper  on  "Ground-Water  Supplies,"  which  was  published 
in  the  issue  of  the  society's  Journal  for  May,  1915. 
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SYNOPtShS — Report  of  anmial  meeting  of  Amer- 
ican Railway  Engineering  Association  at  Chicago, 
Mar.  21-2S^  1910. 

In  a  remarkably  active  meeting  the  American  Railway 
f]ngineering  Association  laid  the  foundation  for  much 
work  in  the  coming  year,  but  added  only  a  few  items  to 
its  prior  standards  of  track  and  structures.  The  three 
leading  subjects  of  the  meeting  were  clearance,  rails  and 
steel  bridges.  In  the  first  of  these  a  most  important 
standardization  was  accomplished  by  the  adoption  of  a 
new  general  clearance  diagram  recommended  as  a  mini- 
mum for  all  future  railway  construction.  The  subject  of 
rails  produced  a  remarkably  interesting  piece  of  infor- 
mation in  a  full  report  on  a  new  acceptance  test  for  steel 
rails,  claimed  by  its  author  to  be  far  ahead  of  the  con- 
ventional acceptance  tests.  A  new  impact  formula  for 
steel  railway  bridges  was  brought  forward  as  the  ultimate 
product  of  the  association's  experimental  study  of  im- 
pact stresses,  and  at  the  same  time  an  exhaustive  re- 
view of  working  stresses  was  presented  by  Prof.  F.  E. 
Turneaure. 

Nick-and-Break  Test  for  Rails 

Robert  W.  Hunt  and  C.  W.  Gennet,  Jr.,  gave  a  full 
report  on  the  successful  application  of  Mr.  Hunt's  nick- 
and-break  test  for  steel  rails.  United  States  rolling  mills 
had  refused  to  take  orders  in  which  this  test  governed 
acceptance,  but  a  Canadian  mill  that  was  short  of  work 
agreed  to  use  the  test  for  10,000  tons  of  rails  for  the 
Canadian  Pacific  Ry.,  and  later  for  15,000  tons  for  the 
Illinois  Central  and" 3,000  tons  for  the  Rock  Island.  The 
results  were  satisfactory,  not  only  to  the  railways,  but  also 
to  the  mill.  The  authors  endeavored  to  prove  by  figures 
that  the  test  is  a  surer  detector  of  bad  steel  than  the 
drop  test  now  standard  or  than  tlie  drop  test  sujiple- 
iiiented  by  chemical  analysis  for  segregation,  as  used  last 
year  by  the  Pennsylvania  R.R. 

The  test  requires  that  the  top  end  of  every  top  rail — 
that  is,  a  top-of-ingot  specimen  from  every  ingot — be 
nicked  and  broken  and  the  top  rail  rejected  if  interior 
defects  are  seen  on  the  fracture.  In  the  latter  case  the 
Ijottom  end  of  the  top  rail  is  similarly  tested,  to  govern 
tlie  acceptance  of  the  next  (B)  rail;  and  if  this  is  re- 
jected, its  bottom  end  is  used  to  test  for  the  next  (C) 
rail,  etc.  Thus,  every  rail  is  accepted  on  the  basis  of  a 
satisfactory  fracture  obtained  higher  up  in  the  ingot; 
and  what  is  most  important,  every  ingot  is  tested. 

The  authors  show  by  figures  that  the  application  of  this 
test  resulted  in  saving  many  rails  that  would  have  been 
rejected  under  the  standard  specifications.  At  the  same 
time  the  test  revealed  dangerous  defects  in  many  rails 
that  would  have  been  accepted  under  the  standard  prac- 
tice of  testing  only  one  ingot  out  of  eacli  heat. 

Discussion  of  the  paper  brought  various  expressions  of 
opinion,  generally  approving,  from  railway  men,  but  no 
word  from  any  representative  of  steel  manufacturers.  W. 
C.  Gushing  made  the  principal  remarks  in  criticism  of 
the  nick-and-break  test,  which  he  condemned  as  not  scien- 


tific, since  it  depends  not  on  measurement,  but  on  visual 
judgment  of  the  inspector.  He  declared,  further,  that 
progressive  improvement  in  rail  specifications — which  he 
described  as  a  continuous  struggle,  a  struggle  still  on — 
lias  brought  about  many  improvements  in  mill  and  ingot 
practice  and  should  continue  to  have  this  effect,  and  also 
that  the  chief  present  problem  is  improvement,  not  of 
rail  specifications,  but  of  ingot  manufacture. 

The  report  of  the  association's  Committee  on  Rail 
offered  no  specific  results  or  conclusions  except  on  trans- 
verse fissures.  This  subject  was  studied  by  tabular  an- 
alysis of  very  many  chemical  and  other  examinations  of 
rails,  including  over  100  rails  containing  transverse  fis- 
sures. The  subcommittee  concludes  that  (1)  transverse 
fissures  occur  indiscriminately  over  the  several  rails  of 
the  ingot,  (2)  segregation  is  not  an  important  factor  in 
causing  the  fissures,  and  (3)  the  present  problem  is  to 
determine  the  origin  of  the  nucleus  from  which  such  a 
fissure  grows. 

A  New  Clearance  Diagram 

An  intense  practical  discussion  arose  over  the  subject 
of  clearances,  and  unlike  most  fioor  discussions  it  resulted 
in  the  definite  acceptance  of  a  new  clearance  diagram 
intended  for  universal  application  to  new  railways.  That 
this  action  was  accomplished  appeared  to  be  due  largely 
to  the  firm  guidance  of  the  meeting  by  the  president, 
Robert  Trimble. 

Recently,  there  has  been  much  agitation  in  legislatures 
and  in  utility  commissions  in  favor  of  increasing  the 
clearances  of  railways,  with  a  view  to  promoting  the 
safety  of  railway  employees.  The  American  Railway 
Association  called  upon  the  engineering  association  to 
recommend  a  general  clearance  diagram.  The  Commit- 
tee on  Rules  and  Organization  studied  the  question  fully 
and  as  a  result  proposed  a  diagram  involving  a  clearance 
width  of  16  ft.  and  a  height  of  23  ft.  The  meeting  con- 
sidered this  proposal,  but  rejected  it.  It  also  rejected 
a  counter-proposal  by  C.  W.  Gushing,  to  fix  the  width 
at  14  ft. 

For  the  lower  part  of  tlie  diagram,  up  to  a  lieight  of 
2  ft.  above  top  of  rail,  the  previously  adopted  diagram 
for  electrified  railways  was  accepted  as  a  general  standard. 
For  the  main  part  of  the  diagram  a  clear  width  of  15 
ft.  and  a  clear  height  of  22  ft.  above  top  of  rail,  or  22 
ft.  6  in.  above  base  of  rail,  was  accepted.  The  width  of 
full-height  clearance  was  made  8  ft.,  and  the  upper  limit 
of  full-^vidth  clearance  was  made  16  ft.  above  top  of 
rail,  or  16  ft.  6  in.  above  base  of  rail.  The  lower  corner 
of  the  diagram  was  not  definitely  fixed. 

A  New  Impact  Forjiula  for  Steel  Bridges 

A  monumental  treatise  on  working  stresses  for  steel 
Ijridges  was  presented  by  Prof.  F.  E.  Turneaure  as  part 
of  the  report  of  the  Committee  on  Iron  and  Steel  Struc- 
tures. He  made  no  specific  recommendations,  but  liis 
presentation  of  a  new  impact  formula  has  virtually  the 
effect  of  a  recommendation.  The  formula  is  intended 
to  summarize  the  results  of  the  impact-stress  measure- 
ments made  by  the  committee  and  all  prior  results  on 
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ill  whicli  /■  is  tJic  I'mtor  that,  wli.'ii  iiiiiltiplicil  liy  livc- 
loiid  .stirss.  f,MVi'.s  the  iinpact-striss  addition;  /  is  the 
loadod  lon^th  of  hridfjo,  fjivinj;  ina.xinium  stress  in  the 
nuMuhors  undor  considorntioii.  This  formula  gives  lower 
values  than  most  other  t'ormulas  in  the  ranj^'e  above  150- 
I't.  si)an  length  and  lower  values  than  the  assoeiation's 
present  standard  formula  for  all  spans  exceeding  100  ft., 
hut  slightly  higher  values  for  shorter  spans.  This  in- 
teresting eontrihution  to  bridge  science  was  not  discussed 
by  the  meeting. 

The  oft-disturbing  subject  of  reroUed-rail  bars  for 
rein  forced-concrete  work  came  up  at  the  meeting  in  a 
surprising  way.  It  brought  on  a  short  and  sharp  dis- 
cussion that  was  terminated  by  tlu'  chair  on  common- 
sense  grounds. 

Det.vils  01'   Mas()\1!v   Coxsthuctiox 

The  ^lasonry  Coiiimittee  has  a  subcommittee  delegated 
to  the  well-known  "Joint  Committee  on  Concrete  and 
L'einforced  Concrete,'"'  and  the  latter  body  is  just  now 
grappling  with  several  highly  contentious  matters,  one  of 
them  the  question  of  rerolled-rail  bars.  The  subcom- 
mittee asked  instructions  from  the  association  on  this 
question,  specifically  whether  such  bars  are  on  a  par  with 
high-carbon  hars  made  from  hillet  steel,  whether  they  are 
pennissible  in  reinforced  conci'ete  generally  or  whether 
they  are  permissible  wiiere  bending  is  not  required.  T. 
L.  Condron  made  a  strong  argument  in  favor  of  consid- 
ering rerolled-rail  bars  equivalent  to  billet-steel  bars,  but 
many  other  members  took  an  opposing  or  a  doubting 
attitude.  The  chief  point  brought  out  in  the  discus- 
sion was  that  such  defects  as  transverse  fissures  in  the 
Tail  (an  actual  separation  of  the  steel)  will  not  be  welded 
lip  in  the  rerolling  to  make  small  bars.  Dr.  P.  H.  Dudley 
affirmed  this  explicitly  in  answer  to  queries.  It  was 
finally  suggested  that  the  subcommittee  should  settle  the 
question  for  itself.  A  motion  expressing  this  view  was 
carried. 

A  detailed  set  of  instructions  for  various  kinds  of  sur- 
face finish  for  concrete  was  presented  by  the  Masonry 
Committee.  A  proposal  was  made  to  adopt  these  as 
standard  specifications,  but  criticisms  and  comments 
soon  showed  that  revision  would  be  needed,  and  the  sub- 
ject was  thereupon  referred  back  for  report  next  year. 

Discussion  on  surface  washes  (the  committee  con- 
demned their  use)  led  C.  S.  Churchill  to  speak  in  their 
favor,  on  the  score  of  successful  use  on  brickwork.  It 
appeared,  however,  that  he  referred  to  such  applications 
as  Sylvester's  wash,  while  the  committee  referred  to 
cement  wash.  Many  members  reported  that  they  had 
very  unsatisfactory  results  from  cement-wash  surfacing; 
alligator-checking,  cracking  and  scaling  were  observed 
after  a  few  years. 

On  the  question  of  tooled  surfaces  George  J.  Eay  ad- 
vised that  no  days'  work  joints  should  be  allowed  in  a 
surface  that  is  to  be  tooled.  A  bad  streak  or  mark  at 
such  a  joint  is  \xnavoidable.  The  Lackawanna  now  re- 
quires all  retaining  walls  to  be  concreted  the  fixll  height 
continuously.  Elsewhere,  days'  work  separations  are 
concealed  by  paneling,   belt   courses  and  the   like. 


In  lilt'  li.'ld  of  timber  the  chiel'  action  was  adoption  of 
I  lie  new  grading  rules  for  yellow  pine,  uiuler  which  the 
material  is  classified  iiy  width  of  annual  rings  into  "dense" 
and  "sonnd"  |iii:c  instead  of  botanically  into  long  leaf 
and  short  leaf.  Tin'  rnle  has  already  been  adopted  by 
the  l''i>rest  Service,  llie  American  Society  for  Testing 
MatiTiais  and  numeiinis  oilier  organizations  producing 
oi-  u-ing  yellow-pine  lumber. 

The  Committee  on  Wood  Preservation  reported  that 
after  elaborate  experiments  on  sampling  creosote  oil  in 
tiink-cars  it  has  not  discovered  a  method  under  which 
the  amount  of  water  in  the  oil  would  be  determined 
( orrectly.  It  also  has  begun  study  of  the  relation  between 
(le])th  of  penetration  of  preservative  and  resistance  of  the 
timber  to  decay.  The  meeting  did  not  enter  into  dis- 
cussion of  these  subjects. 

The  Baltimore  &  Ohio  will  shortly  apply  the  Taylor 
system  to  all  the  track  and  maintenance  work  on  its 
entire  line  from  Philadelphia  to  Chicago.  Several  divi- 
sions are  already  operating  under  it.  The  system  was 
worked  out  by  Earl  Stimson,  Engineer  of  Maintenance,  i 
He  read  a  paper  describing  the  methods  in  detail.  | 

Essential  elements  of  the  system  are  detail  rating  and 
subdividing  of  work  and  a4)portionment  of  fair  tasks; 
systematic  scheduling  of  work  for  week,  month  and  sea- 
son; instruction  cards  fixing  the  operations  to  be  per- 
formed in  each  elementary  task ;  establishment  of  standard 
times  for  the  performance  of  the  elementary  tasks;  records 
of  performances;  payment  of  bonus  for  performances 
in  excess  of  the  average. 

A  novel  feature  of  Mr.  Stimson's  plan  is  that  the  stand- 
ard times  fixed  for  the  several  operations  are  not  them- 
selves the  bonus  limit.  Average  performance  has  been 
found  to  be  about  67%  of  the  standard  times  that  were 
promulgated,  and  bonus  is  paid  for  monthly  performance 
in  excess  of  this  average.  The  foreman  and  each  laborer 
receive  bonus  in  proportion  to  their  rates  of  pay.  In  ^ 
contrast  with  Mr.  Taylor's  practice  the  bonus  rates  appear 
to  be  low.  In  a  case  cited  by  Mr.  Stimson  to  show  the 
extra  earnings  by  bonus  the  foreman  received  about  $12 
and  each  laborer  about  $6  bonus  for  the  month. 

The  discussion  was  largely  interrogatory.  There  was 
some  appreciative  comment,  but  also  a  number  of  doubts 
were  exj^ressed  as  to  the  permanent  success  of  the  system 
in  practice. 

Study  of  Foundations 

Two  committees  of  the  association  are  dealing  with 
foundation  matters.  The  Ballast  Committee  is  studying 
allowable  unit  pressures  on  roadbed  subgrade.  The  Ma- 
sonry Committee  is  studying  the  broad  subject  of  "Design 
of  Foundations  for  Piers,  Abutments,  Eetaining  Walls 
and  Arches  in  Various  Soils  and  Depths  of  Water,  Not 
Considering  Pneumatic  Foundations."  Neither  com- 
mittee has  made  any  headway  apparently.  A  form  of 
report  for  tests  of  foundation  soils  is  to  be  prepared  soon 
by  the  second  committee;  presumably  this  will  incliide 
instructions  as  to  how  to  make  such  tests. 

The  Special  Committee  on  Stresses  in  Eailway  Track 
reported  that  field  tests  so  far  made  appear  to  give  definite 
vahies  for  stresses  in  the  rails  and  for  the  distribution 
of  loads.  The  spacing  of  the  locomotive  driving  wheels 
has  an  important  effect  upon  the  stress  developed.  The 
rail  stresses  appear  to  increase  with  speed  of  train,  the 
static  stresses  holding  only  for  speeds  below  5  mi.  per  hr. 
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The  Committee  on  Yards  and  Terminals  sulnnitted 
details  of  cost  of  operatin<i  flat  and  gravity  yards.  The 
discussion  indicated  that  damage  to  equipment  is  less 
by  the  latter  system  of  switching.  It  also  submitted  de- 
tailed  tentative  specifications   for  track   scales. 

Various  jMatters  of  Interest 

The  proceedings  of  the  meeting  contained  many  smaller 
items,  each  of  great  interest.  Thus,  President  Eobert 
Trimble  in  liis  address  made  a  careful  review  of  the  com- 
mon complaint  that  railway  terminals  and  main  stations 
are  planned  and  built  on  too  luxurious  and  expensive  a 
scale.  Taking  the  proposed  Union  Station  in  Chicago, 
which  will  cost  about  $.50,000,000.  he  showed  that  all 
but  possibly  $2,000,000  is  required  by  directly  necessary 
expenditure,  so  that  entire  suppression  of  architectural 
elaboration,  etc.,  could  not  save  more  than  a  few  per  cent, 
of  the  total.  The  annual  charge  for  this  extra  expense, 
lie  said,  will  be  only  a  few  hundred  thousand  dollars, 
which  if  used  for  newspaper  advertising  would  buy  only 
a  moderate  amount  of  publicity. 

J.  L.  Campbell,  of  the  Water  Service  Committee,  who 
has  conducted  careful  tests  of  corrosion  of  various  iron 
samples  in  the  last  three  years,  reported  that,  as  a  gen- 
eral result,  these  tests  must  be  described  as  inconclusive. 
They  have  validity  for  the  particular  conditions  only 
under  which  the  samples  were  exposed.  This  statement  is 
of  direct  interest,  because  in  these  tests  various  "pure 
irons"  showed  no  advantage  whatever.  He  also,  by  re- 
quest, quoted  the  representative  of  the  maker  of  one  of 
these  "pure  irons"  as  stating  that  he  would  not  recom- 
mend his  metal  for  use  under  the  corrosion  conditions 
[irevailing  in  IVIr.  Campbell's  tests. 

The  question  "What  is  gravel  ?"  has  come  up  in  several 
discussions,  and  it  came  up  here  in  relation  to  ballast. 
The  Committee  on  Ballast  compared  stone,  slag  and  grav- 
el without  qualification,  l)ut  it  was  at  once  objected  that 
there  are  various  kinds  and  qualities  of  each  material. 
The  matter  was  referred  back  for  further  consideration. 
Of  greater  interest  was  that  part  of  the  discussion  which 
related  to  ballasting  by  contract — a  practice  which  is  in- 
creasing. It  appears  to  be  favorably  regarded  in  rail- 
ways that  have  employed  it. 

Designs  for  drive  and  screw  spikes  were  recommended 
and  adopted.  It  was  pointed  out  that,  as  screw  spikes 
are  as  yet  used  to  a  limited  extent  only,  now  is  the  time 
to  recommend  a  design.  This  need  applies  especially  to 
the  thread,  as  damage  to  the  tie  will  result  where  a  screw 
having  one  form  of  thread  is  replaced  by  one  having  an- 
other form. 

A  water-filled  ashpit  for  engine  terminals  was  an  inter- 
esting feature  submitted  by  the  Committee  on  Buildings. 
The  Rail  Committee  submitted  specifications  for  splice 
bars  and  bolts  of  carbon  steel  and  alloy  steel.  These  spe- 
cifications require  the  bars  to  be  launched  hot  withoiit 
distorting  the  form,  but  ^Ir.  Sullivan  considered  it  im- 
possible to  do  the  hot  punching  without  distortion.  The 
specifications  were  held  over  until  next  year. 

The  election  of  officers  of  the  association  for  the  com- 
ing year  resvilted  as  follows:  President,  A.  S.  Baldwin, 
Chief  Engineer  of  the  Illinois  Central  R.R.,  Chicago; 
vice-presidents,  J.  G.  Sullivan,  Cliief  Engineer  of  the 
Canadian  Pacific  Ry.,  and  C.  A.  Morse,  Chief  Engineer 
of  the  Rock  Island  Lines.  The  secretary,  E.  II.  Fritch, 
900  South  Michigan  Ave.,  Chicago,  was  reelected. 


A  BJe^w  Ps^olTessaoira* 
By  0.  E.  CAUuf 

Opportunity,  disguised  as  municipal  need,  is  knocking 
at  the  doors  of  the  engineering  profession  today.  She 
has  but  one  warning.  Qualify!  Qualify  not  only  in 
technical  knowledge  of  the  profession,  but  in  ability  to 
place  that  knowledge  clearly  and  interestingly  before 
men — not  only  for  tlie  good  of  the  engineers  themselves, 
but  for  the  success  of  the  city-manager  plan. 

In  1907  the  Shenandoah  River  in  flood  time  caused  a 
bad  washout  at  the  City  of  Staunton,  Va.  Local  con- 
tractors fixed  the  damage  at  $4,000.  One  of  the  council 
had  action  on  repairs  deferred  until  he  could  consult  his 
friend,  the  division  engineer  of  the  railroad.  The  engi- 
neer came,  saw  and  estimated  $700  as  the  amount  of  the 
damage.  Repairs  were  actually  made  for  $()50.  Staunton 
affairs  might  have  gone  on  in  the  same  way  after  this 
incident  as  before,  but  they  did  not.  An  accident  had 
placed  the  matter  in  a  new  light  before  thinking  men. 
The  result  was  that  on  Jan.  13,  1908,  the  council  of 
Staunton  passed  an  ordinance  of  far-reaching  import — it 
provided  for  the  first  city  manager,  equipped  with  execu- 
tive powers.  Under  its  provisions  the  young  division 
engineer  previously  referred  to  was  put  in  charge  of  the 
affairs  of  the  city.  He  was  Charles  Ashburner,  first  city 
manager  in  America,  now  serving  in  the  same  capacity 
at  Springfield,  Ohio. 

In  January,  1913,  the  want  columns  of  the  engineering 
magazines  contained  an  advertisement,  also  the  first  of 
its  kind  in  America.  It  was  a  call  for  a  city  manager, 
from  Sumter,  S.  C.  Things  had  come  to  a  pretty  pass 
politically  among  us — a  city  was  seeking  efficiency.  The 
year  1913  added  eleven  cities  to  those  pledged  to  the  com- 
mission-manager plan  and  indicated  that  the  movement 
M'as  to  become  general.  Today,  80  cities  are  committed 
to  commission-manager  government.  The  smallest  is 
Morris,  Minn.,  with  1,200  people;  the  largest,  Dayton, 
Ohio,  with  a  population  of  150,000. 

The  new  profession  has  had  its  acid  tests.  As  first 
instituted,  in  spite  of  accepted  efficiency  the  Dayton 
government  faced  recall  petitions  from  disgruntled  politi- 
cians. The  manager  of  Phoenix,  Ariz.,  went  too  far 
ahead  of  the  ideas  of  his  council  in  weeding  out  inefficient 
employees  and  buying  expensive  apparatus.  Cadillac, 
Mich.,  through  the  agencies  of  politicians,  faced  a  recall, 
b\it  the  administration  was  sustained  three  to  one.  San 
Diego,  Calif.,  unearthed  through  its  manager  a  "gentle- 
numly  agreement"  whereby  tlie  council  had  authorized 
the  turning  into  the  city  mains  of  $8,000  worth  of  dirty, 
unfiltered  water  per  month.  In  spite  of  his  protests  he 
was  ordered  to  use  the  water,  notwithstanding  that  an 
ample  supply  of  pure  water  was  already  in  the  mains. 
Eighty  cities  have,  or  will  have,  managers,  and  the  move- 
ment is  growing.  Out  of  the  40  managers  appointed 
concerning  whom  we  have  been  able  to  secure  information, 
30  are  engineers  hy  profession.  Since  the  greatest 
activity  and  the  greatest  outlay  of  the  public  money  are 
in  connection  with  public  utilities  and  imi)rovoments,  it 
would  seem  that  the  appointees  should  be  from  that  class 
of  men  whose  education  and  experience  have  best  fitted 
them  for  the  positions. 


•From  an  address  delivered  before  the  'U'ashington  Society 
of  Engineers,  Washington,  D.  C.  Mar.  15,  1916. 
tCity  Manager,  Niagara  Falls,  N.  Y. 
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Cariase^vray  at  Corpus  Clhristli 
Hs  Commplletlecdl 

Till'  ('orpiis  Clii'isti  caiiscw  jiv,  cnMiiccliiiLr  N  iicci's  jukI 
San  i'atririo  ('oMiitic."^,  'IVwas,  lias  just  Imcm  coinplctril 
by  Niioirs  Coiiiily  al  a  cost  ol"  $I()r), ()()().  'I'lic  caiiscwMy 
cTossos  till'  iH'i'k  of  water  coiiiuTtiii^  Xiicrcs  ami  ('or|)us 
Christ!  Bays,  .'iO  mi.  inlaiul  riom  the  (iulf  of  .Mcxiro. 
ami  fon.-ists  of  a  coiiiiTtc  hij^liway  hridfje  /Jj.'iiJa  ft.  Iniiij 
ami  a  till  a|>|iroaili  (i.'joo  ft.  loiifj:,  luakinfj  a  total  Ii'iiglli 
of  l.()(i  mi.  San  i'atricio  County  has  constnu-tcd  simiil- 
lanoously  3  mi.  of  hard-surface  aj)proacli  liighway. 

The  bridging  consists  of  "(i  spans  of  30-ft.  clear  and 
IVZy^-h.  centers,  together  with  a  42-ft.  lift  span  of  the 
Strauss  type,  with  a  clear  channel  of  :\2  ft.  between   \'vn- 


Eirag^niraeeir  M.eser'ye 

'I'lie  "New  ^'o^k  State  I'lngineers  lieservc"  was  formed 
in  ,'\lliany  at  a  recent  meeting  of  alioiit  l.'iO  engi- 
neers representing  the  Stati!  Kngiiieer,  Highway  De- 
partment, Conservation  Commission,  State  Architect, 
State  lioard  of  Health,  Piiblii'  Service  Commission,  Al- 
bany City  Hngineer  and  men  in  jirivate  practice.  A 
committee  on  organization  was  formed  with  about  25 
members.  This  met  .Mar.  4  and  elected  C.  A.  Sus.«dorff, 
Deputy  State  Architect,  as  chairman,  and  G.  V.  Sweet,  of 
the  Highway  Department,  as  secretary.  A  subcommittee 
(A.  ^IcKini,  chairman)  appointed  to  draft  a  constitution 
submitted  a  constitution  to  the  Organization  Committee 
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TWO    VIEWS    OF    THE    CORPUS    CHRISTI    CAUSEWAY    BKIVV  i;K.\  iN  UECES  AND  SAX   PATlllClU  COUNTIES,  TEX.VS 


ders.  The  bridging  is  designed  for  heavy  highway  loads 
and  has  a  widtli  of  19  ft.  between  curbs.  There  are  no  side- 
walks. The  piers  rest  on  creosoted  piling,  24-lb.  treatment, 
with  a  concrete  cap  extending  clow'n  to  the  present  bottom. 
The  spans  are  carried  by  four  reinforced-concreto  girders. 
The  outer  girders  have  elliptical  arch  shapes,  and  the  inner 
girders  are  corbeled.  The  floor  is  a  reinforced  slab  cov- 
ered with  a  bituminous  traprock  surfacing.  The  rails  are 
of  ornamental   concrete. 

The  till  has  a  top  width  of  40  ft.,  with  1  on  (>  side  slopes, 
which  approximate  the  natural  beach  slopes  of  the  sand 
spits  at  each  end  of  the  causeway.  The  entire  fill  is  of 
oyster  shell,  which  was  placed  by  hydraulic  dredging 
from  the  shell  reef  that  underlies  the  entire  structure.  Tha 
slopes  are  protected  by  continuous  mats  of  brush  fagots 
built  into  the  toes  of  the  fill  and  on  the  exposed  side  by  a 
heavy  apron  of  riprap.  As  soon  as  traffic  has  packed 
the  shell  surface,  it  will  be  covered  Ijy  a  mat  of  traprock 
with  bituminous  binder.  The  floor  of  the  bridge  is  7  ft. 
and  the  top  of  the  fill  5  ft.  above  maximum  high  water 
in  the  l)ay. 

The  approach  highway  built  by  San  Patricio  County 
consists  of  a  4-ft.  fill  along  a  natural  sand  spit.  The 
road  surfacing  is  12  in.  of  shell  protected  by  a  2-in. 
bituminous  rock  mat. 

The  work  in  both  coirnties  was  designed  and  built  under 
the  supervision  of  Bartlett  &  Eanney,  Inc.,  Consulting 
Engineers,  San  Antonio  and  Dallas,  Tex.  The  main 
contractor  was  W.  L.  Pearson  &  Co.,  Houston,  Tex. 


on  Mar.  11,  which  was  passed.  It  was  ratified  at  a  meet- 
ing held  Mar.  21. 

The  constitution  states  that  the  objects  of  the  organi- 
zation shall  he  the  training  of  engineers  for  volunteer 
military  service  by  the  study  and  practice  of  military 
engineering,  drill  and  field-service  regulations.  The  mem- 
bership is  divided  into  four  classes — active,  associate, 
Army-Navy-National  Guard  reserve  and  honorary.  The 
active  members  may  be  male  citizens  of  the  state 
qualified  for  military  service  and  actively  engaged  in  en- 
gineering work.  Associate  members  may  be  active  mem- 
bers who  have  served  three  years,  men  who  have  failed 
to  meet  physical  requirements  for  active  membership  or 
members  who  because  of  activity  in  the  National  Guard 
may  not  become  active  members.  The  Army-Navy-Na- 
tional Guard  reserve  members  are  to  be  commissioned 
officers  of  the  indicated  organizations  stationed  or  so- 
journing within  the  state.  An  honorary  member  may 
be  any  public-spirited  citizen  who  contributes  $50  to  the 
organization. 

An  advisory  staff  of  five  members  is  provided  to  direct 
instruction.  It  consists  of  the  president,  two  officers  of 
the  United  States  Army  and  two  officers  of  the  State 
National  Guard.  Nine  or  more  active  members  may 
form  a  local  unit  in  any  city  or  village  of  the  state,  and 
this  unit  must  drill  at  least  once  a  week  and  have  lec- 
tures t%yice  a  month.  Active  members  are  obliged  under 
penalties  to  attend  at  least  one  drill  and  one  lecture  each 
month,  which  drills  and  lectures  will  be  held  regularly. 
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A  $3,000,000  corporation  known  as  the  Chattanooga 
Steel  Co.  was  formed  very  recently,  the  charter  liaving 
been  filed  Mar.  7.  The  promoters  are  desirous  of  having 
the  plant  in  operation  by  Sept.  1  and  have  already  let 
some  of  the  contracts.  The  works  will  be  located  north 
of  the  Tennessee  Kivcr  on  a  100-acre  tract,  which  will 
provide  ample  space  for  expansion.  This  location  gives 
nearly  %  mi.  of  river  front,  besides  physical  connection 
with  the  railways  entering  Chattanooga.  H.  F.  Wiltse, 
secretary  of  the  Chattanooga  Chamber  of  Commerce,  in- 
forms us  that  "with  this  river  location  the  company  can 
count  on  coal  by  river  at  a  rate  of  10  to  12c.  per  ton 
as  against  a  minimum  of  40c.  by  rail.  On  finished  prod- 
ucts the  company  can  count  on  a  rate  to  Ohio  River 
points  of  not'  to  exceed  $1.50  a  ton  on  bloom  or  billets. 
This  will  place  the  company's  product  in  St.  Louis  on 
a  water  rate  of  not  to  exceed  $2.25  per  ton,  and  for 
Chicago  delivery  not  in  excess  of  $2.60  per  ton." 

There  will  be  two  75-ton  openhearth  furnaces  pro- 
ducing a  maximum  of  336  tons  per  day.  The  blooming- 
mill  capacity  will  be  1,000  tons.  The  buildings  will  be 
of  concrete  and  of  steel.  Electric  power  will  be  used 
throughout,  energy  being  purchased  from  the  Chatta- 
nooga &  Tennessee  Eiver  Power  Co.,  which  operates  the 
famous  Hale's  Bar  hydro-electric  development.  It  is 
stated  that  the  completed  plant  will  cover  an  area  of 
2,800x200  ft.  and  employ  a  force  of  1,800  men. 

Chattanooga  and  its  immediate  vicinity  will  provide 
sufficient  pig  iron,  scrap  iron  and  steel  to  feed  the  mill. 
The  Chattanooga  Iron  and  Coal  Corporation  is  now  pro- 
ducing at  least  200  tons  of  pig  iron  daily.  The  mill 
will  be  built  and  equipped  under  the  supervision  of  the 
\V.  R.  Miller  Co.,  Pittsburgh. 


The  Minnesota  legislature  at  the  last  session  reduced 
the  appropriation  for  the  state  highway  commission  from 
$310,000  to  $100,000.  This  went  into  effect  Aug.  1, 
1915;  but  in  order  to  complete  work  imder  way,  the  en- 
gineering forces  were  not  materially  cut  until  the  close 
of  the  season. 

Of  the  86  counties  in  the  state  50  have  now  taken  over 
the  state's  engineers  in  their  respective  counties,  27  have 
])assed  resolutions  authorizing  the  employment  of  the 
state's  engineers,  and  four  counties  have  signified  their 
intention  of  doing  so.  This  leaves  only  two  counties  not 
heard  from,  omitting  Hennepin  (Minneapolis),  Eamsey 
(St.  Paul)  and  Cook  (Duluth),  which  have  their  own 
highway  organizations.  This  showing  is  reniarkal)lo  from 
t!ie  fact  that  three  years  ago  the  state  highway  connnis- 
sion  practically  forced  the  counties  into  line  in  accepting 
state-engineering  supervision  of  road  and  bridge  work 
done  under  the  one-mill  state  tax  and  placed  an  engi- 
neer of  its  own  in  charge  in  each  county.  It  also  speaks 
rolumes  for  the  excellent  engineering  organization  and 
ihe  constructive  engineering  work  done  by  George  W. 
Cooley,  state  engineer,  in  this  short  time.  Some  of  the 
(-■ounties  in  which  the  greatest  hostility  was  sho'wii  to 
state  supervision  were  the  first  to  take  over  and  assume 
the  salary  of  the  state  highway  engineers  rather  than 
go  back  to  the  former  system,  under  which  road  work 


was  done  practically  without  engineering  supervision  or, 
if  any,  of  a  very  low  grade.  It  also  develops  the  fact 
that  the  members  of  the  state  legislature  were  not  in 
touch  with  the  trend  of  public  opinion  regarding  better 
roads  and  some  scientific  method  of  maintenance. 

The  state  road  and  bridge  fund  raised  by  a  one-mill 
tax  amounts  to  approximately  $1,500,000  a  year.  This 
is  apportioned  throughout  the  state  under  a  law  that 
provides  for  a  minimum  of  1%  and  a  maximum  of  3% 
to  any  county.  Hennepin  (Minneapolis),  Eamsey  (St. 
Paul)  and  Cook  (Duluth)  Counties  together  contribute 
half  of  the  fund.  Their  allotment  for  this  year  is  $35,- 
000  each,  or  21/^%   (7%  total)   of  the  fund. 

'Si 

CoEacs'el^e   IBipadl^es 

Bids  for  three  concrete  bridges  at  Dayton,  Ohio,  opened 
on  Mar.  15,  showed  a  great  eagerness  on  the  part  of  con- 
tractors to  get  this  sort  of  work.  The  three  bridges  are 
the  Fifth  St.  bridge  over  the  Great  Miami  Eiver — seven 
81-ft.  arch  spans,  total  length  611  ft.,  width  58  ft.;  the 
Keowee  St.  bridge  over  the  Jlad  Eiver — three  91-ft  arch 
spans,  total  length  289  ft.,  width  58  ft. ;  and  the  Webster 
St.  bridge  over  the  ilad  Eiver — about  the  same  size  as  the 
Keowee  St.  bridge. 

On  the  first  of  these  bridges,  there  were  18  bidders; 
the  low  bid  was  $1 16,930,  the  high  bid  $188,570.  On  the 
second  there  were  21  bidders;  the  low  bid  was  $61,014.30 
and  the  high  bid  $136,282.50.  On  the  third  there  were 
24  bidders;  the  low  bid  was  $61,796.80  and  the  high  bid 
$112,837.  Taking  account  of  deductions  of  $2,000  if 
awarded  the  larger  bridge  and  either  one  of  the  smaller 
and  of  $5,000  if  awarded  all  three  bridges,  the 
Pacific  Bridge  Co.,  Portland,  Ore.,  had  a  low  combination 
l)id  of  $239,026.50  for  all  three  bridges.  It  was  awarded 
the  contract  for  all  three  bridges  on  ilar.  25.  The  itemized 
low  bids  for  each  bridge  and  the  bids  of  the  Pacific  Bridge 
Co.  are  given  in  the  pages  of  Construction  News  of  this 
week. 

C&amimce  fee  Si  Goodl  E-Ea^airaeeir 

What  might  perhaps  be  termed  a  modified  city-manager 
plan  so  far  as  combining  a  number  of  important  executive 
positions  in  one  is  to  be  tried  at  Ottawa,  Out.  That 
city,  through  Norman  H.  H.  Lett,  city  clerk,  is  inviting 
applications  up  to  Apr.  10  for  a  position  officially  named 
City  Engineer  and  Commissioner  of  Works.  The  ap- 
pointee -will  also  fill  the  position  of  Water-Works  Engi- 
neer of  the  city.  The  salary  will  be  $6,000  a  year.  All 
applications  must  be  accompanied  by  a  statement  of 
qualifications  and  experience. 

Ps'epsiifecdlimess 

A  resolution  defining  the  attitude  of  engineers  toward 
the  policy  of  national  defense  was  adopted  by  acclama- 
tion by  an  audience  of  3,000  engineers  in  New  York  City 
who  are  attending  a  series  of  lectures  on  military  engi- 
neering.    The  resolution  is  as  follows: 

The  engineers  assembled  in  public  meeting-  on  Mar.  20,  1916, 
under  the  auspices  of  the  EnRineers'  Committee  on  Military 
Lectures,  believe  that  it  is  unworthy  a  {i'"eat  nation  like  the 
United    States   and    that    it    is   dangerous    to    the   peace,    safety 
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iirid  IllKTly  tif  lis  |iii>|ilr  t"  ri'iiiMlii  In  niir  picHciil  iiiiHltiun  <>< 
liiii(lt<<|iiiit<'  iiillKitry,   naval   ami   liulu.slrliil   pii-parcdiU'HH. 

\Vc  bi'lli'vo  that  l>otwi'i-n  ixiclll.sni  and  nillilarlsni  tht-ro  Is  ii 
Jii.Mt,  Hafi"  and  propi-r  Rroiind,  ureatly  In  advan<'o  of  ovir 
piTHcnt  iioHltlon — (i  Ki'ound  which  Involves  Iui-ko  iiddltlonH  t<> 
both  thi-  navy  and  army,  a  lai-Ri'  IncroaMO  In  our  hcIiooIh  I'oi- 
training:  ollU'ors  and  a  coiirdlnatlon  and  mobilization  of  tin- 
phyHlcal   and    Industrial    rpsoiinca   of   tln'   nation. 

\Vc  bfllpvo  that  this  nation  should  m-vcr  make  war  oxcoi>t 
l.i  •■nfom>  poari>;  that  wlu-n  stmnKly  supported  by  armed 
resourees  Its  Inlluenee  In  maintaining  Its  own  liberties  and 
rlKhts  and  the  llbertli-s  and  rlRhts  of  the  weak  and  oi)pressed 
throuKhout   the   AnuTlcas   will   be   Kreatly   strenKthened. 

We  believe  that  Congress  should  Rive  due  weight  to  th(( 
oiilnlon  of  experts  and  should  then  appropriate  aufllclent 
money  to  put  the  nation  In  a  position  of  defense  aKalnst 
attack  on  either  the  Atlantic  or  the  Pacific  Coast.  We  demand 
that  our  representatives  In  Congress  act  In  accordance  with 
this    expression. 


Slxle«'ii  Sewor-ConMtnietlon  <'ro«»  at  Minneapolis  will 
soon  beRin  on  JCOli.Odll  worth  of  new  sewers  for  that  city.  Two 
of  the  crews  will  work  on  tunnel  and  catchbasln  construc- 
tion.    Carl   Ilstrup    is   city   sewer  engineer. 

MunU-liml  InipruvrmrntH  for  Sun  JohO,  CoNta  Kioa.  at  a  co.st 
of  $2,000,000.  will  be  made  if  Carlos  O.  Castro,  member  of  the 
City  Council,  who  arrived  in  New  York  on  Mar.  27,  suc- 
ceeds in  placing-  a  loan  for  that  amount.  The  money  will  be 
used  for  extending  the  water-works,  for  paving  and  for  a  ga*-- 
bage-disposal  plant.  Mr.  Castro's  temporary  address  is  Offloe 
of  Bureau  of  Foreign  and  Domestic  Commerce,  Custom  House, 
New  York   City. 

A  Report  on  Kenirilies  for  *lie  I'olliitioii  of  the  Detroit 
and  Niagara  Rivers  has  been  completed  by  Earl  B.  Phelps, 
consulting  engineer.  International  Joint  Commission,  Wash- 
ington, D.  C.  The  report,  which  is  a  final  one,  was  considered 
b.v  a  meeting  of  the  commission  on  Mar.  8  and  9.  No  action 
will  be  taken  on  it  by  the  commission  until  there  has  been 
opportunity  for  its  discussion  by  the  municipalities,  states  and 
Federal  officers  interested.  Public  hearings  will  be  held  for 
the  consideration  of  the  report,  which  it  is  hoped  will  oe 
available  in  printed  form  at  a  comparatively  early  date.  The 
engineering  department  of  the  cities  of  Detroit  and  Buffalo, 
it  is  understood,  have  cooperated  in  the  investigations  upon 
which  the  report   is  founded. 

The  Mysterion.s  Eye-Bar  Failure  tliat  caused  the  wreck 
of  the  Division  St.  bridge  at  Spokane,  Wash.,  on  Dec.  18,  1915, 
has  not  been  solved  by  the  investigation  conducted  by  the 
State  Public  Utilities  Commission.  The  testimony  of  City 
Engineer  Morton  Macartney  before  the  commission  was  that 
the  bridge  was  designed  for  a  maximum  load  of  18,000  lb. 
per  sq.in.  The  load  that  could  have  been  produced  by  two 
of  the  heaviest  electric  cars  run  over  the  bridge,  in  com- 
bination with  two  10-ton  motor  trucks,  might  reach  a  max- 
imum of  20,200  lb.  per  sq.in.  The  opinion  of  both  City  En- 
gineer Macartney  and  C.  J.  Colgan,  Engineer  of  the  Public 
Utilities  Commission,  was  that  the  accident  was  due  to  some 
defect  In  the  steel  eye-bars,  but  neither  was  able  to  give  any 
definite  opinion  as  to  the  character  of  the  defect  that  might 
have  caused  the  failure. 

Prize  Designs  for  Worltmen'.s  Dwellings,  offered  by  the 
National  Americanization  Committee,  were  announced  in 
"Engineering  News,"  of  Feb.  24,  p.  390.  The  complete  program 
of  the  competition  is  now  ready  for  distribution,  and  some 
details  have  been  altered  from  the  original  plan.  The  de- 
signs desired  are  grouped  under  four  different  classes.  The 
first  prize  offered  in  each  class  is  $300.  and  the  second  prize  is 
$100.  There  is  an  additional  prize  of  $200  In  each  class  for 
excellence  of  construction.  Competitors  have  until  June  1 
to  submit  their  designs.  The  jury  to  award  prizes  is  made 
up  of  J.  Lawrence  Mauran,  President  of  the  American  Insti- 
tute of  Architects,  St.  Louis;  Milton  B.  Medary,  Jr.,  Aichitect, 
Philadelphia;  Chester  H.  Aldrich  and  Grosvenor  Atterbury, 
Architects,  New  York  City;  Dr.  Caroline  Hedger,  New  York 
City;  John  Ihlder,  Secretary  of  the  National  Americanization 
Committee,  Washington,  D.  C,  and  Morris  Knowles,  Consult- 
ing Engineer,  Pittsburgh.  Besides  the  prizes  offered  in  the 
housing  competition,  prizes  aggregating  $600  are  offered  for 
the  best  design  for  boarding-cars  for  railway  construction 
gangs.  The  Chairman  of  the  National  Americanization  Com- 
mittee is  Frank  Trumbull,  Chairman  of  the  Board  of  Di- 
rectors of  the  Chesapeake  &  Ohio  Ry.  The  headquarters  of 
the  committee  are  18  West  34th  St.,  New  York  City,  and  com- 
lilete  programs  of  the  competition  can  be  obtained  from  that 
Uddress. 


FEIRSOHAILS 


.\Ii.  II.  A.  CJenung,  Construction  lOngineer  of  the  St.  P;iul 
Southern    Electric    Ily.,   hnn   been   appointed   (;hlef   Engineer. 

Mr.  Arthur  M.  Field,  civil  engineer,  Rochester,  N.  Y.,  has 
been  elected  City  Manager  of  Winchester,  Va.,  with  an  annual 
salary  of  $2,000. 

Mr.  J.  J.  MacDonald,  St.  Paul,  has  been  appointed  Kupor- 
Intendent  of  the  St.  Paul  Southern  Electric  Ky.,  to  Hucceed  Mr. 
Karl    A.    .Schaller,    who    recently    resigned. 

Mr.  Clarence  C.  Jacob,  Ahhoc.  M.  Am.  S()<\  C.  E.,  District 
lOnglneer  of  the  United  States  Ceologieal  Survey,  at  Pho-nlx, 
Ariz.,  has  been  transferred  to  Salt  ^ake  City,  to  take  charge 
of   the    Utah    district. 

Mr.  F.  Z.  Schellenberg,  eoiisultlMg  cngiiner  and  geologist, 
announces  that  he  Is  available  for  consultation  with  newly 
organized  firm  of  Blum,  Weldin  &  Co.,  St.  Nicholas  Building. 
I'^ourth   Ave.   and   Grant   St.,    Pittsburgh.    Penn. 

Mr.  Edward  M.  Hagar,  Assoc.  M.  Am.  Soc.  C.  E..  formerly 
President  of  the  Hagar  Portland  Cement  Co.,  Chicago,  Is  now 
President  of  the  Wright  Co.,  T>  Nassau  St.,  New  York  City, 
manufacturer  of  aSroplanes.  Mr.  Hagar's  address  is  60  Broad- 
way, New  York  City. 

Mr.  C.  F.  Schulz,  Commissioner  of  Water  of  the  City  of 
Cleveland,  Ohio,  previous  to  Mar.  1,  1916,  will  engage  in  pri- 
vate practice  as  a  consulting  engineer,  giving  especial  at- 
tention to  water-supply  engineering  and  appraisal  work.  His 
address  is  1906   East   105th   St.,   Cleveland,   Ohio. 

Mr.  Ernest  McCullough,  M.  Am.  Soc.  C.  E.,  Consulting 
Engineer,  Chicago,  has  been  m&de  Chief  Engineer,  Fireproof 
Construction  Bureau  of  the  recently  reorganized  Portland 
Cement  Association,  111  W.  Washington  St.,  Chicago.  This 
bureau  will  disseminate  knowledge  and  promote  standardiza- 
tion of  practice  as  relates  the  idea  of  building  fire-safe. 

Mr.  Hiram  N.  Savage,  M.  Am.  Soc.  C.  E,  formerly  Super- 
vising Engineer  of  the  United  States  Reclamation  Service, 
has  been  appointed  Consulting  Engineer  of  the  Sweetwater 
Water  Co.,  San  Diego,  Calif.  Mr.  Savage  will  direct  the  design 
and  construction  of  works  required  to  restore  and  amplify 
the  Sweetwater  storage  and  distribution  system,  which  was 
damaged  by  the  recent  fioods  in  San  Diego  County. 

Mr.  J.  B.  Morlidge,  formerly  Commissioner  of  Public  Works 
of  Newport,  Ky..  has  opened  an  office  at  60  Mitchell  Building, 
Cincinnati,  Ohio,  where  he  is  engaged  in  the  general  practice 
of  engineering.  Mr.  Morlidge  held  official  positions  in  the  City 
of  Newport  for  a  period  of  12  years,  first  as  City  Engineer 
and  for  the  past  4  years  as  Commissioner  of  Public  Works. 
He  is  now  specializing  in  pavements,  highways  and  sewerage. 

Mr.  W.  S.  Baldwin,  formerly  in  charge  of  the  Construction 
Department  of  the  Syracuse  (N.  Y.)  Lighting  Co.,  has  been 
appointed  Superintendent  and  Assistant  to  the  Manager  of 
the  Harrisburg  (Penn.)  Gas  Co.  He  succeeds  Mr.  C.  M.  Cole, 
who  has  been  made  Superintendent  of  the  gas-manufacturing 
department  of  the  Syracuse  plant.  Mr.  Baldwin  was  formerly 
with  the  United  Gas  and  Electric  Co.  and  handled  many  of  its 
large  construction  jobs. 

Mr.  J.  C.  Travilla,  formerly  Street  Commissioner  of  the 
City  of  St.  Louis,  Mo.,  has  been  engaged  as  consulting  engi- 
neer on  the  road-improvement  work  in  St.  Louis  County,  for 
which  a  $3,000,000  bond  issue  was  recently  authorized  by  the 
County  Court.  He  will  receive  an  annual  salary  of  $4,800. 
The  construction  of  the  new  roads  will  be  under  the  super- 
vision of  Mr.  Elbring,  County  Engineer.  Mr.  Travilla  was 
connected  with  the  Street  Department  of  the  City  of  St.  Louis 
for  about  15  years.  Since  1913  he  has  been  in  charge  of  a  mil- 
lion-dollar road  construction  in  Tarrant  County,  Texas,  which 
has  just  been  completed. 

Messrs,  Louis  P.  Blum,  M.  Am.  Soc.  C.  E..  and  William  A. 
Weldin  have  formed  a  partnership  under  the  firm  name  of 
Blum,  Weldin  &  Co.,  with  offices  in  the  St.  Nicholas  Build- 
ing, Fourth  Ave.  and  Grant  St.,  Pittsburgh,  Penn.  The  firm 
will  engage  in  general  engineering  practice,  giving  special 
attention  to  surveying  of  urban  property,  mineral  lands,  etc., 
railroad  and  municipal  engineering  and  the  design  and  con- 
struction of  mill  and  other  buildings,  as  well  as  complete  in- 
dustrial and  mining  plants.  Mr.  Blum  for  the  past  14  years 
has  been  associated  with  the  W.  G.  Wllkins  Co.,  Pittsburgh, 
and  previous  to  that  connection  he  was  engaged  for  10  years 
in  the  Department  of  Public  Works  of  Philadelphia.  Mr. 
Weldin  has  been  with  the  H.  C.  Frick  Coal  Co.,  George  S. 
Baton  &  Co.,  the  Jones  interests  (which  include  the  Four 
States  Coal  and  Coke  Co.,  Pittsburgh- Buffalo  Co.,  United 
States  Sewer  Pipe  Co.)   and  the   Pittsburgh  Coal  Washer  Co. 
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Gen.  William  Warren  Stewart,  Supervising  Engineer  of  the 
Cumberland  Valley  R.R.,  died  at  his  home  in  Chambersburg, 
i'enn.,  on  Mar.  18,  at  80  years  of  age.  In  1864  he  was  brevetted 
adjutant- general. 

I'atrick  T.  Walsh,  head  of  the  Walsh  Construction  Co.,  rail- 
road contractor,  Davenport,  Iowa,  died  on  Mar.  18  at  his  home 
in  that  city.  He  had  been  in  the  contracting  business  for  30 
years,   starting   by   digging   cellars   on   contract. 

John  Ford  Miller,  former  Vice-President  of  the  Cleveland, 
Akron  &  Columbus  Ry.  (now  the  Cleveland,  Akron  &  Cincin- 
nati Ry.)  and  for  many  years  Superintendent  of  the  I'enn- 
sylvania  Lines  West  of  Pittsburgh,  died  at  his  home  in  Rich- 
mond, Ind.,  on  Mar.  19,  at  86  years  of  agf.  Mr.  Miller  was 
the  representative  of  the  I'ennsylvania,  which  ended  the 
Chicago  strike  of  1893. 

Carl  Robert  Grimm,  M.  Am.  Soc.  C.  E.,  formerly  associated 
with  the  Tacony  Iron  and  Metal  Co.,  Philadelphia,  Penn.,  died 
at  his  home  at  Rengsdorf  bei  Neuwied  am  Rhein,  Germany,  on 
Feb.  15.  Mr.  Grimm  was  personally  and  professionally  asso- 
ciated with  the  late  C.  C.  Schneider,  Past-President  of  the 
American  Society  of  Civil  Engineers,  and  with  Messrs.  Gustav 
Lindenthal,  New  York,  and  Frederick  Charles  Kunz,  Philadel- 
phia. Mr.  Grimm  was  author  of  a  book  entitled  "Secondary 
Stresses  in  Trusses"  and  was  designer,  it  is  understood,  of  the 
steel  framework  that  surmounts  the  Philadelphia  City  Hall 
tower,   for  which  the  Tacony  Co.  was  the  contractor. 


I 


EMGHMEERHMQ  SOCHETHE^ 


COMING    MEETINGS 

AMERICAN   SOCIETY   OF   MECHANICAL   ENGINEERS. 

Apr.   11-14.     Spring   meeting   in   New  Orleans.      Secy.,   Calvin 
Rice,  29  W.  39th  St.,  New  York  City. 
CONFERENCE   ON  ENGINEERING   CO-OPERATION. 

Apr.    13-14.      Conference    in    Chicago.      Secy.,    C.    E.    Drayer, 
Cleveland,  Ohio. 
AMERICAN   CHEMICAL   SOCIETY. 

Apr.    18-21.      Annual    meeting   at    the    University    of   Illinois, 
Urbana-Champaign.       Secy..     Charles    L.     Parsons,    Wash- 
ington, D.  C, 

NATIONAL   AS.SOCIATION   OF   COTTON   MANUFACTURERS. 
Apr.   26-27.     One-hundredth   annual  meeting  in   Boston.     Of- 
fice of  secretary,   45   Milk   St.,   Boston,   Mass. 
AMERICAN    ELECTROCHEMICAL    SOCIETY. 

Apr.    27-29.      Annual    meeting   in   Washington.      Secy.,   J.   W^. 
Richards,  Lehigh  University,  South  Bethlehem,  Penn. 
AIR   BRAKE    ASSOCIATION. 

May    2-5.      Convention    in    Atlanta.      Secy.,    E.    M.    Nellis,    53 
State  St.,   Boston. 
CANADIAN   RAILWAY   CLUB. 

May.      Annual    meeting    in    Montreal.      Secy.,    James    Powell, 
P.  O.  Box  7,  St.  Lambert,  near  Montreal. 
RAILWAY   DEVELOPMENT   ASSOCIATION. 

May   9-11.      Annual    meeting    in    New    Orleans.      Secy..    H.    O. 
Hartzell.   B.   &   O.   R.R..   Baltimore,   Md. 
NATIONAL   FIRE    PROTECTION   ASSOCIATION. 

May  9-11.     Annual  meeting   in   Chicago.      Secy.,   Franklin   H. 
Wentworth,    87    Milk   St.,    Boston. 

AMERICAN   SUPPLY  AND   MACHINERY   MANUFACTURERS- 
ASSOCIATION. 
May  10-12.     Convention  in  Pittsburgh.     Secy.,  P.  D.  Mitchell, 
1510  Woolworth  Building.  New  York  City. 

NATIONAL  DISTRICT  HEATING  ASSOCIATION. 

May  16-19.     Eighth  convention  in  New  York  City.     Secy.,  D. 
L.   Gasgill,   Greenville,   Oliio. 

NATIONAL    ELECTRIC    LIGHT    ASSOCIATION. 

May    22-26.      Convention    in    Chicago.      Secy.,    T.    C.    Martin, 
29  W.   39th   St.,   New  York  City. 

MASTER  BOILER  MAKERS'  ASSOCIATION. 

May    23-26.       Annual    meeting    in    Cleveland.      Secy.,    H.    D. 
Vought,  95  Liberty  St.,  New  York  City. 

AMERICAN   IRON   AND  STEEL  INSTITUTE. 

May    26-27.      General    meeting    in    New    York    City.      Secv., 
J.  T.  McCleary,   61   Broadway,  New  York  City. 

NATIONAL   CONFERENCE   ON   CITY   PLANNING. 

June  5-7.     Conference  in  Cleveland.     Secy.,   Flavel  Shurtleff, 
19   Congress  St..   Boston,   Mass. 

AMERICAN  WATER-WORKS   ASSOCIATION. 

June  5-9.     Convention  in  New  York  Citv.     Secv.,  J.  M.  Diven, 
47  State  St.,  Troy,   N.  Y. 

Ne^r  HanipHliirp  Good  Roa)1»  ANNOciation  was  formed  in 
Nashua,  N.  H.,  on  Feb.  24,  with  the  following  officers:  Presi- 
dent, Ovid  F.  Winslow;  vice-president.s,  Samuel  F.  Lord  and 
Alfred  Clark:  secretary,  George  C.  Winn,  Nashua:  the  Board  of 
Directors  consists  of  M.  N.  Layn,  C.  A.  French,  F.  N.  Everett 
and  A.  A.  Wallace. 


KoadmnNterM     and     IVIainte^anre-of-^Vay     AHHOolatlon — The 

Executive  Committee  has  appointed  P.  J.  McAndrews  (Road- 
master,  Chicago  &  Northwestern  Ry.),  Sterling,  111.,  as  secre- 
tary, to  succeed  L.  C.  Ryan,  who  has  resigned  in  conse- 
quence of  having  left  railway  service  to  go  into  other  busi- 
ness. 

American  InNtitutp  of  Klectriral  Kn^ineerM  through  its 
Board  of  Directors  has  selected  the  following  list  of  "di- 
rectors' nominees":  President,  H.  W.  Buck;  for  vice-presi- 
dents, L.  T.  Robinson,  Peter  Junkersfeld,  B.  A.  Behrend  and 
Henry  A.  Lardner;  managers,  John  B.  Fisken,  Charles  Rob- 
bins,  N.  A.  Carle  and  Charles  S.  Ruffner:  treasurer,  George  A. 
Hamilton.  Of  the  four  names  mentioned  for  vice-presidents 
only  three  are  to  be  elected.  The  ballots  will  be  mailed  to  the 
membership   before   Apr.   1. 

Amrrit-an  Society  of  Mechanical  EnKineerM  will  hold  its 
spring  meeting,  Apr.  11  to  14,  at  New  Orleans.  The  opening 
session  will  be  on  "Industrial  Preparedness".  There  will  be 
sessions  also  on  "Engineering  Problems  of  the  South"  and  on 
"Measurement  of  Flow  of  Fluids".  Entertainment  features 
will  include  a  stop-over  at  Birmingham  on  Apr.  10,  en  route 
to  New  Orleans,  an  excursion  on  the  Mississippi  River,  with 
an  inspection  of  the  harbor  facilities  and  the  new  cotton 
warehouses,  and  a  reception  on  the  afternoon  of  Apr.  13,  fol- 
lowed by  a  ball. 

IVortii  Dakota  Society  of  Kngincers  at  its  eighth  annual 
convention  at  Grand  Forks  elected  the  following  officers: 
President,  J.  W.  Bliss;  vice-presidents,  J.  A.  Ingram  and  H.  C. 
Frahm;  secretary,  E.  F.  Chandler,  University,  N.  D.  The 
present  membership  of  the  society  is  75.  The  next  annual 
meeting  will  be  held  at  Bismarck  the  latter  part  of  January, 
1917.  At  the  meeting  the  members  unanimously  recommended 
that  the  next  legislature  provide  for  the  licensing,  upon  proper 
examination,  of  public-land  surveyors  before  they  be  entitled 
to  work  in  the  state. 

A  State  Indu.strial  Safety  Conference  was  held  in  the  Penn- 
sylvania Capitol  at  Harrisburg,  having  been  called  by  Gov- 
ernor Brumbaugh  and  John  Price  Jackson,  Commissioner  of 
Labor  and  Industry.  About  400  officials  of  Pennsylvania 
industrial  plants  responded.  Some  of  the  speakers  were  Sam- 
liel  Gompers,  William  C.  T\''ilson,  James  T.  McCleary,  Van 
Manning,  T\Mlliam  B.  Dixon  and  C.  L.  Close.  At  the  afternoon 
session  committees  were  appointed  by  J.  P.  Jackson  to  con- 
sider safety  measures  for  the  various  industrial  branches,  as 
follows:  Steel  trades,  coal  mining,  railroads  and  general 
industrial  plants. 

Mn.s»iaohiisetts  Highway  AHsoclation  met  at  Ford  Hall, 
Boston,  Mar.  23.  One  hundred  and  sixty  members  and  guests 
were  present.  James  W.  Rollins,  president  of  the  Holbroo'K, 
Cabot  &  Rollins  Corporation,  read  a  paper  on  "The  Relations 
that  Should  Exist  Between  Engineers  and  Contractors,"  which 
was  discussed  by  Colonel  Sohier,  chairman  of  the  Massachu- 
setts Highway  Commission,  Mr.  Rowe,  of  the  Rowe  Contract- 
ing Co.,  and  Edwin  H.  Rogers,  city  engineer  of  Newton.  An- 
other subject  discussed  was  that  of  providing  highways  more 
suitable  for  horse-drawn  traffic.  A  committee  was  appointed 
to  confer  with  the  Massachusetts  Protective  Association  for 
Horses,  to  see  wliat  could  be  done  in  this  direction.  L.  K. 
Rourke,  of  Rourke  &  Sherman,  consulting  engineers,  Boston, 
the  newly  elected  president  of  the  association,  presided. 

American  Chemical  Society  will  hold  its  fifty-second  meet- 
ing, Apr.  18  to  21,  at  the  University  of  Illinois,  Urbana- 
Champaign,  preceded  by  a  meeting  of  the  council  on  Monday 
evening,  Apr.  17.  The  headquarters  is  the  Beardsley  Hotel. 
Some  of  the  special  and  entertainment  features  are  as  fol- 
lows: Brigade  review  on  the  drill  grounds  and  inspection 
of  the  armory,  smoker  in  the  gymnasium  annex  of  the  uni- 
versity, reception  and  inspection  in  the  new  chemistry  build- 
ing, banquet  at  Masonic  Temple,  excursions  to  Hegeler 
Brothers'  zinc  smelter  and  sulphuric-acid  plant,  to  the  West- 
ern Brick  Co.'s  kilns  and  to  the  Three  Rivers  Coal  Co.'s  strip 
coal  mines.  Three  of  the  papers  scheduled  are  "Agricultural 
and  Food  Chemistry,"  by  G.  F.  Mason:  "Fertilizer  Chemistry," 
by  B.  F.  Carpenter;  and  "Water,  Sewage  and  Sanitation,"  oy 
Harry  P.  Corson.  At  the  session  of  the  Division  of  Water, 
Sewage  and  Sanitation  there  will  be  a  final  report  by  tha 
Committee  on  Methods  of  Analysis  of  Water  and  Sewage  and 
a  symposium  on  activated  sludge,  for  which  papers  have  al- 
ready been  promised  by  H.  W.  Clark,  W.  R.  Copeland,  F.  J. 
Fort,  Calvin  W.  Hendrick,  Arthur  Lederer,  W.  D.  Richardson 
and  Robert  .Spurr  Weston.  The  division  will  visit  the  iron- 
removal  plant  of  the  Champaign  &  Urbana  Water  Co.  and  the 
sewage  experiment  station  of  the  Illinois  State  Water  Survey. 
The  local  section  of  the  society  has  invited  the  leading  manu- 
facturers of  chemical  products  and  apparatus  of  the  country 
to  participate  in  an  exhibition,  and  the  response  thus  far  has 
been  promising.  The  secretary  is  Charles  L.  Parsons,  Box  505, 
Washington,  D.  C. 
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ArkniiMiiH  i:iiKlii<'rrliiu;  MOi-U-O'  lirl.l  lt.<  riflli  miimumI  m.rt- 
liiR  111  lli-loiia.  Fil).  2-Jl  iiii.l  :;;!.  OwIhk  to  tliu  K«-'>Krii|)hliiil 
loi-iitl.in  i.r  Hi'U'iiii  mill  Iho  lloodcil  i-onilltlon  of  the  MIhhIhhIppI 
IJIvtM',  tlu>  puporti  mill  iliHruMBloim  wore  tlc-votoil  ulinoHt  iiitlrcly 
to  river  protuctlon,  lovoos  mul  drainuKO.  A  coiiHlilt'iiihlu  por- 
tion of  tho  tliiio  wuH  ik'voteil  to  vIsltInK:  nnil  liiHixctln^t  works 
of  this  nature.  A  bainiui't  whh  lu'lil  on  the  nlRht  of  Foli.  22. 
Tho  olllfors  cloctiHl  wori':  I'roslilont,  JanioM  H.  Uyuii;  vlir- 
proslilont.  Louis  I{.  I'minak-e;  Sft-retary,  Win.  J.  I'mks,  I'liii- 
IMulT,  Ark.;  ilirootora  fur  two  years.  Hairy  T.  Simons  and 
IhiKh  H.  Ilumpliruys.  The  next  nioutlnK  will  bo  held  In  Little 
lioik   In   the  early   part  of   liU". 


AppSaaiaces  am^d  Materials 


KximiiNluii    Hull   JoliitH 

A  traik-oxpaii.sion  joint  for  eloi-tiio  railways,  devised  by 
William  Wharton,  Jr.,  &  Co.,  Inc.,  of  I'hiladolphia,  has  ricently 
been  used  on  bridges  In  the  I'ittsburKh  district.  The  principal 
aim  of  tho  design  Is  to  give  a  continuous  running-  surface  on 
tho  tread  and  guard.  This  is  secured  through  a  taper  on 
both  head  and  guard  sides  of  one  of  the  connecting  rails. 
As  this  tapered  rail  is  loose,  it  slides  In  and  out  of  the  joint 
as    expansion    and    contraction    of    the    joint    take    place.      On 


WUAItTON  EXPANSION  RAIL  JOINT 

both  the  tread  and  guard  sides  are  manganese-steel  wear 
plates  that  slide  In  and  out,  always  held  hard  up  against  the 
tapered  rail  by  heavy  springs  so  as  to  fill  the  gap  which  would 
otherwise  be  left.  When  the  rail  returns,  it  forces  the  wear 
plates  apart.  The  rails  and  plates  are  well  supported  in  a 
cast  frame  designed  so  that  there  will  be  no  accumulation  of 
dirt,  ice  or  snow. 

*     *     * 

New  Attachable  Dump   Body 

The  "Lee"  two-way  side-dump  body,  illustrated  herewith, 
was  designed  especially  for  use  on  the  Jeffery  "Quad"  truck. 
The  steel  body  is  secured  in  position  by  two  catches  (in  front 
and  rear),   by  a  stop   on   each   side   and   by   the   three   rails   on 


"LEE"    HAND-OPERATED    DUilP    BODY 

which  it  rolls  in  dumping.  Each  rail  terminates  in  a  hook, 
which  acts  as  a  final  pivoting  point  when  the  body  is  dumped. 
The  view  shows  the  body  dumping.  Tests  have  shown 
that  the  average  driver  can  jump  down  from  his  seat,  dump 
the  load,  replace  and  secure  the  body  and  return  to  his  seat, 
ready  for  driving  off,  in  30  sec.  The  new  body  is  manufactured 
by  the  Thomas  B.  Jeffery  Co.,  of  Kenosha,  Wis. 


Cliinip    for    \\  Irt'-'I'IfM    of   ForiiiH 

Tho  olnnip  shown  herewith  Is  for  llglitenlng  and  holdlnif 
wire  ties  In  forms  for  concrete  work.  The  wires  me  pulled 
throiiKh  the  lurni  iilanks,  no 
holes  being  reijulreil  In  the 
studs  and  the  wires  not  being 
twisted  within  tho  form.  The 
clamp  Is  held  nut  against  the 
stud,  with  Its  stem  vertical 
above  the  wire  tli-,  and  the  ends 
of  the  wire  are  slipped  Into  tho 
slots.  There  they  are  held  In 
position  by  giving  them  a  twist. 
Then  the  clamp  Is  turned  over, 
bringing  Its  stem  vertii^al  below 
the  wire  tie.  The  wire  is  thus 
drawn  tight,  and  its  tension 
holds  the  clamp  In  position.  A 
nail  may  be  driven  In  the  slot 
of  the  stem  of  the  clamp  to 
prevent  Its  being  displaced.  The 
device  Is  made  In  two  sizes,  one 
for  use  on  2-ln.  studding  and 
the  other  for  larger  studding. 
It  is  manufactured  by  the  Amer- 
ican Metal  Form  Co.,  Fisher 
Building,   Chicago. 


WIRE-TIE    CLAMP    FOR 
CONCRETE    FORM 


.Side-Diiniping    Gondola    CnrM 

A  side-dumping  gondola  car  is  built  by  the  Ralston  Ste'il 
Car  Co.,  Columbus,  Ohio,  two  designs  being  shown  in  the  ac- 
companying views,  adapted  for  both  work-train  and  general- 
revenue  service,  so  as  to  be  kept  in  constant  use.  The  notable 
feature  is  the  drop  floor. 

The  main  member  of  the  underframe  is  a  heavy  plats- 
girder  center  sill,  with  brackets  and  cantilever  cross-bearers 
to  carry  the  side  stakes.  In  the  spaces  between  the  crosa- 
bearers  are  doors  or  floor  panels  hinged  against  the  center 
sill  and  supported  at  the  outer  side  by  a  cranked  rod,  which 
is  carried  in  bearings  beneath  the  crossframes.  There  are  two 
rods  on  each  side,  each  extending  half  the  length  of  the  car, 
so  that  half  the  doors  on  either  side  can  be  operated  independ- 


DROP-BOTTOM    SIDE-DUMP    CARS    FOR    CONSTRUCTION 
WORK  AND   FREIGHT   SERVICE 

ently  of  the  other.  Each  door  rests  on  three  rollers  (mounted 
on  the  supporting  rod),  the  middle  roller  traveling  in  a  chan- 
nel that  forms  a  stifCener  for  the  door. 

The  car  of  the  Toledo  &  Ohio  Central  R.R.  (New  York  Cen- 
tral Lines),  which  is  shown  at  the  top  of  the  illustration,  has 
a  steel  frame  and  wooden  sides.  It  is  of  50  tons'  capacity, 
weighs  20  tons  and  is  used  mainly  for  hauling  coal.  In  con- 
.struction  service  these  cars  have  been  used  in  filling  trestles 
(the  load  averaging  38  yd.  per  car;  they  are  specially  adapted 
to  such  work,  as  the  material  falls  through  the  deck  and  does 
not  foul  the  rails.  As  practically  the  entire  bottom  drops, 
the  cars  are  self-cleaning.  If  used  to  widen  banks  by  dump- 
ing at  one  side  only,  hand  shoveling  is  required  to  empty  the 
car. 

The  steel  car  of  the  Northern  Ohio  Traction  and  Light  Co., 
shown  in  the  lower  part  of  the  view,  is  of  special  design  and 
is  used  mainly  for  hauling  ashes  from  the  company's  power 
house.  It  has  a  hopper  body  with  inclined  ends  and  four  drop 
doors  forming  each  side  of  the  bottom.  The  end  sills  are 
curved  like  those  of  the  electric  motor  cars.  The  car  is  42 
ft.  long  over  the  frames  and  30  ft.  inside.  It  has  a  load  ca- 
pacity of  40  tons,  or  783  cu.ft.,  and  weighs  15%  tons. 
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Nl'MnKH   II 


By  J.  II.   Knowles* 


SYNOPSIS — Novel  approach  to  a  railwai/  liriihjc. 
Thin  reinforced-concreie  retaining  walls  contain 
the  cartli-fill,  the  thrust  being  resisted  hij  lie 
cross-walls  of  reinforced  concrete. 

Tlie  Western  Pacific  Ry.  has  recently  const nictcil  a 
very  economical  type  of  reinforced-concrete  abntment  and 
retaining  wall  in  the  replacement  of  a  wooden  trestle 
on  its  main  line  near  Altamont,  Calif. 

The  original  structure  was  a  26-span  frame-trestle  ap- 
proach to  a  steel-span  overhead  crossing  of  the  Southern 


As  the  overhead  clearance  for  the  state  highway  was 
sufficient,  a  deck  plate-girder  bridge  was  decided  upon 
to  span  it.  The  new  location  of  the  road,  however,  al- 
lowed but  a  limited  lateral  clearance  between  the  right- 
of-way  of  the  Southern  Pacific  and  the  proposed  embank- 
ment of  the  Western  Pacific.  A  retaining  wall  was 
therefore  required  back  of  the  girder  abutment.  This 
location  also  necessitated  the  rehandling  of  a  large  part 
of  the  filling  material  that  had  previously  been  dumped 
from  the  trestle. 

The  soil  at  this  point  consists  of  a  stratum  of  l)hick 
loam   saturated   from   numerous   springs   in   the   vicinity. 


FIG.  1.    RETAINING  WAI.T.  AND  ABUTMENT  UNDER   CONSTRUCTION  ON  WESTERN   P.VCTFTC  RY.   AT  AI.TAINIOXT.  CALIF. 


Pacific.  The  trestle  I>cnts  averaged  al)out  50  ft.  in  height 
and  were  built  uj)  on  a  pile-bent  foundation.  A  county 
road  18  ft.  in  width  passed  under  the  trestle  at  its  mid- 
dle point,  making  a  sharp  right-angle  turn  at  each  side 
of  the  bridge  (see  Fig.  2).  On  account  of  a  proposed 
change  in  location  of  this  county  road,  which  was  never 
realized,  the  trestle  had  been  partly  filled  in  with  mate- 
rial obtained  from  ditching  cuts  in  the  near  vicinity. 

In  1914  the  California  State  Highway  Commission 
located  a  part  of  the  state  highway  approximately  upon 
the  line  of  the  old  county  road.  The  width  of  the  high- 
way was  increased  to  24  ft. ;  and  where  it  passed  under 
tile  Western  Pacific  track,  the  grade  was  raised  and  the 
location  shifted  to  a  position  adjacent  to  the  concrete  pier 
at  the  west  end  of  the  overhead  steel  span. 

'Bridge  Engineer,  Western  Pacific  Ry.,  San  Francisco, 
Calif. 


This  stratum  is  froiii  1.")  to  20  ft.  d(!ep  and  rests  ujwn 
solid  rock.  The  original  soil  was  found  to  have  been 
compressed  and  bulged  out  laterally  by  the  superimposed 
fill,  until  it  stood  Gl  ft.  below  subgrade.  The  rock  foun- 
dation averaged  76  ft.  below  the  track. 

An  ordinary  type  of  reinforced-concrete  abutment  and 
retaining  wall  proved  entirely  out  of  the  question;  and 
as  it  was  desired  to  fill  in  the  trestle,  a  type  of  structure 
was  designed  that  proved  quite  economical  and  allowed 
construction  work  to  be  carried  on  without  interfering 
in  any  way  with  traffic.  A  slow  order  of  10  mi.  per 
hr.  had  been  maintained  over  the  trestle  for  some  time 
previous  to  the  construction  of  the  new  work,  on  account 
of  the  difficulty  of  maintaining  line  and  surface  under 
the  continuous  settlement  of  the  new  filling  material. 
This  speed  restriction  for  trains  was  further  reduced  to 
4  mi.  per  hr.  during  the  construction  of  permanent  work. 
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PIG.  2.    LAYOUT  OF  CROSSING  OF  WESTERN   PACIFIC  RY.    NIOAH   ALTAMONT,   CALIF. 


The  sti'ucturo.  as  shown  in  the  accompanyins^  photo- 
graphs, consists  of  a  thin  abutment  tied  in  by  means  of 
r(>inf(>irin<j  bars  to  curtain  walls  27  ft.  apart,  parallel 
with  iuul  equidistant  from  the  center  line  of  the  track. 
The  curtain  walls  are  held  in  place  by  tie  walls  spaced 
15  ft.  centers,  at  right  angles  to  the  track.  The  founda- 
tion for  the  superstructure  consists  of  plain  concrete  ped- 
estals on  wooden  piles  driven  to  bedrock.  The  pedestals 
are  (5  ft.  square  at  the  bottom,  2  ft.  6  iu.  square  at  the 
top  and  20  ft.  high.  They  are  placed  under  the 
curtain    walls    at    the    intersection    with    the    tie    walls. 


DETAILS    OF    RETAINING    WALLS    CONTAINING   FILL  FOR 
BRIDGE   APPROACH 


Tlie  pedestals  and  the  walls  were  spaced  15  ft.  apart 
longitudinally  with  the  track,  in  order  to  fall  midway 
l)etween  the  timber  trestle  bents  of  the  old  bridge  and 
leave  them  undisurbed  during  construction  of  permanent 
work  and  completion  of  filling  after  the  concrete  had 
set. 

The  curtain  walls  are  l;55  ft.  long,  40  ft.  high  and 
have  a  maximum  thickness  of  22  in.  at  the  bottom.  Each 
15-ft.  span  between  tie  walls  is  designed  as  a  fixed  beam 
with  uniform  loading  consisting  of  the  horizontal  com- 
]j()uent  of  the  weight  of  the  inclosed  fdl  plus  the  weight 
of  the  train  and  impact.  Earth-filling 
was  assumed  at  100  lb.  per  cu.ft.,  and 
for  live-load  Cooper's  P]-50  loading  M'as 
used  with  80%  additional  for  impact. 
AA^orking  stresses  of  KJ.OOO  lb.  per  sq.in. 
for  tension  in  steel  and  fiOO  lb.  per  sq.in. 
for  compression  in  concrete  were  used. 
Reinforcement  consisted  of  deformed 
bai-s  rolled  from  billets  of  structural- 
steel  grade.  Concrete  was  1 :  2Vi.> :  5 
mixture.  The  tie  walls  are  9  in.  thick 
and  simply  serve  to  embed  the  steel 
reinforcement  thoroughly,  the  fill  on 
each  side  of  the  walls  being  assumed  to 
exert  equal  pressure  and  cause  no  bend- 
ing moments.  This  type  of  structure 
is  therefore  a  hollow  compartment  box 
with  neither  top  nor  bottom.  It  has  no 
overturning  moments  to  contend  with, 
nor  direct  vertical  pressures  other  than 
the  pressure  under  the  foundation  ped- 
estals, which  is  probably  very  little 
more  than  the  weight  of  the  concrete 
structure  itself,  or  about  .'5%  tons  per 
sq.ft.  No  weep  holes  are  placed  in  the 
curtain  walls,  as  the  bottom  of  the  wall 
on  the  side  opposite  to  the  state  high- 
way stands  about  10  ft.  above  the  sur- 
rounding ground  surface.  The  fill  is 
prevented  from  flowing  out  from  under 
the  curtain  wall  by  an  earth  berm  10 
ft.  wide  out  from,  and  6  ft.  above  the 
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bottom  oi',  tlie  wall.  Excavation  for  the  foundation  pits 
was  made  by  crab  hoist  and  l)ucket,  loaded  by  hand.  Be- 
fore startin<^  excavation  of  pits  the  filled-in  material  was 
moved  out  from  under  the  trestle  l)y  teams  and  scrapers 
to  a  plane  '.V-i  ft.  below  (he  l)ase  of  the  rail. 

CONSTHUCTION    EQUIPMENT 

The  equii)ment  for  concreting  consisted  of  a  %-yd. 
batch  mixer  and  a  15-hp.  horizontal  gas  engine  mounted 
on  a  flat-car,  followed  by  a  car  of  rock  and  sand  each — 
all  moved  by  a  self-propelling  jumbo  hoisting-car.  The 
mixer-car  also  contained  the  cement.  Water  was  obtained 
from  a  pipe  line  laid  along  the  top  of  the  trestle  for  this 
purpose.  The  concrete  was  chuted  down  into  the  forms 
through  a  6-in.  sheet-iron  pipe.  It  \vas  thoroughly 
spaded  to  prevent  segregation. 

The  bridge  was  fdied  from  the  toj)  with  inalerial  fidui 
a  steam-sho\el  cut  al)out  2  mi.  away.     A  work-train  hand- 


The  Lincoln  Highway  Association,  which  is  promoting 
the  improvement  of  a  transcontinental  highway  from 
New  York  to  San  Francnsco,  reports  that  up  to  the  end 
of  1915  about  $2,250,000  had  been  expended  on  the  im- 
provement of  the  roads  and  the  bridges  along  the  route. 
All  the  way  across  New  Jersey  the  highway  lias  been 
surfaced  with  either  concrete  or  macadam.  On  the  route 
of  the  Lincoln  Highway  in  Pennsylvania  about  $500,000 
has  been  expended  during  the  past  18  months.  The  effort 
in  this  state  has  been  concentrated  toward  the  abolition 
of  toll  roads  and  railway  grade  crossings.  This  is  the 
one  state  on  the  route  of  the  highway  where  tolls  are 
still  charged  on  some  parts  of  the  road. 

Tn  the  State  of  Ohio  4  mi.  out  of  5  are  now  hard  sur- 
Faccd,  and  66  mi.  are  paved  with  brick.  Aliout  $:?50,000 
has  been  spent  on  the  road  in  Ohio  during  the  past  year, 


FIG.  4.  NEAR  VIEW  OP  THE  ABUTMENT  END  WALL 

ling  a  string  of  steel  hopper-bottom  gondolas  of  100,000 
lb.  capacity  was  employed. 

The  unit  cost  of  concrete  work  ready  for  filling,  in- 
cluding all  delays  in  clearing  for  trains,  of  which  there 
were  eight  per  day  during  working  hours,  is  as  follows : 

COST  OF  CONCRETE   PER   CUBIC  YARD 
Material 

Supplies  for  equipment 

Piles     

Cement     

Sand    

Rock     

Reinforcing  steel    

Form  lumber,  nails  and  tie  wire 

Preisht  on  cement  and   reinforcing  bars 

Labor 

Plant    and    equipment 

Excavation     

Piledriving    

Forms     

Placing    reinforcing    

Mixing  and  placing  concrete,  including  delay  by  trains 

Inspection  of  steel   reinforcement 

Testing    cement     

Store  and   miscellaneou.s   expense 

Total   cost   per  cu.yd $14.12 

The  total  cost  of  steel  girder,  concrete  retaining  walls 
and  fill  was  $62  per  lin.ft.  of  track. 

The  work  was  done  under  the  general  direction  of  T. 
J.  Wyche,  Chief  Engineer  of  the  Western  Pacific  Ey. 
Original  plans  were  made  by  Norton  Ware,  former  Bridge 
Engineer.  Modified  plans  to  suit  existing  conditions 
M-ere  made  by  the  writer,  under  whose  direct  charge  llio 
redesigned  construction  was  carried  to  completion. 


$0.29 

.24 

l.r,8 

.08 

.60 

2.73 

.49 

.25 

1.20 

l.S.'i 

.26 

2.18 

.63 

1.55 

.02 

.04 

.33 
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and  bonds  amounting  to  $600,000  have  been  voted  by  the 
different  counties  along  the  route.  In  Indiana  68  nii. 
of  concrete  roads  are  either  under  construction  or  bonds 
have  been  voted  for  them. 

Among  the  contributions  collected  by  the  Lincoln 
Highway  Association  are  .33,000  bbl.  of  cement,  given 
by  different  cement  manufacturers  for  use  in  building 
sample  miles  of  road  along  the  line  of  the  highway.  Sev- 
eral such  "seedling"  miles  have  been  constructed  in  Illi- 
nois, and  more  are  to  be  built  this  year.  In  Iowa  the 
work  on  the  highway  has  been  confined  to  improvement 
of  the  earth  roads,  which  have  been  graded,  crowTied, 
drained  and  dragged  entirely  across  the  state,  at  an  ex- 
pense of  about  $250,000. 

In  Nebraska,  also,  seedling  miles  of  concrete  have  been 
constructed,  but  the  main  work  has  been  in  rel)uilding 
bridges  and  dragging  the  earth  roads.  In  Wyoming 
some  $200,000  has  been  spent  on  the  niiiintenance  of  the 
earth  roads.  In  Utah  and  Nevada,  with  their  enormous 
area  and  sparse  population,  expenditures  on  road  work 
are  necessarily  small.  About  $75,000  has  been  spent  on 
improvement  of  the  highway  in  these  states  during  the 
past  year. 

In  California  the  Lincoln  Highway  from  the  state  line 
to  San  Francisco  is  in  fine  condition,  a  considerable  part 
of  it  being  paved  with  concrete. 
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More  Trouble  at  Austin  Dam 

Till'  chuptors  ol'  error  and  accident  (Iiat  liave  siirroinid<'(l 
the  masoiirv  dam  across  tlie  (\)lora(lo  River  at  Austin, 
Tex.,  are  l)v  no  means  iill  w  rittcn.  Followin;,'  the  o|ien- 
\u>x  of  tlie  reconstrncted  dam  hi>l  summer,  as  de.-;crihed 
in  I'Jiif/iiicrriiit)  Nrirs.  .lime  .'!,  I!ii"i,  |).  lOH!),  overloi)- 
pinj:  Hoods  washed  out  |)nieti<Milv  all  liie  crest  L-'ates, 
ru])turcd  M'\cial  n\'  the  shmewiiy  pa^sai^cs  and  lilird  the 
tailracc  with  dcln-js.  'I'lie  owning-  ('iini|iany  is  in  linan- 
cial  dillicull  ics,  ;ind  thi'  miit  laitoi'  i>  not  yet  paid  lor  his 
work.  Taken  all  in  all.  liic  hoodoo  that  seems  to  haunt 
tlie  dani>  of  .\u>lin  is  still   in  n'ood   foi'm. 

iVs  was  mentioned  in  the  pre\i(uis  ai'liele  in  tins  paper, 
the  crest  <rates  wore  |ilaeeil  helween  piers  tliat  projected 
upward  lieyoiid  the  crest  of  the  dam.  A  licif^ht  ol"  IT) 
tt.  on  the  new  reinroreed-eoncrcte  section  and  of  fi  ft. 
on  tlie  ohl  masonry  section  brought  the  possible  level  of 
tlic  pool  to  an  elevation  about  (>()  ft.  above  low  water, 
whicli  is  0  I't.  In^her  than  the  original  Austin  dam  crest 
and  .">  ft.  lower  than  the  Hood  elevation  of  IDOO,  wdiicli 
wasiied  out  that  earlier  structure.  The  gates,  both  the 
()-ft.  and  the  15-ft.,  were  designed  to  be  automatic  in 
action. 

They  turned  upon  rockers  in  the  form  of  segmental 
blocks  set  into  the  side  of  the  concrete  ])iers.  The;  small 
gates  were  supported  only  at  the  main  ])iers,  whicli  were 
spaced  20  ft.  on  centers;  but  the  large  gates  had  an 
intermediate  pier  or  pedestal  that  gave  central  as  well 
as  end  support.  In  order  to  prevent  the  gates  from 
being  pushed  dowmstroam  when  they  turned,  guide  pins 


li\e(|  111  each  end  ol'  Ihc  Liate  operated  in  curved  channels 
ol'  east  iron  set  into  the  eonei'ctc  faces  of  the  piers.  This 
general  const ruetion  may  be  seen  in  the  photographic 
details  Liivcn  in  l'"igs.  2  and  ^5.  'I'liere  were  2.S  large  gates 
and  •.'(;  small  ones,  making  a  total  of  l,()!t|  ft.  of  spill- 
way. The  small  gates  were  supjiosed  to  open  automatic- 
ally when  I  he  ilipth  of  water  was  (if)  ft.  I  in.  and  close 
when  il  sunk  to  <!;i  ft.  10  in.  The  large  gates  opened 
at  an  .•le\ation  of  (;.">  ft.  II  in.  and  closed  at  (i  I  ft.  H  in. 

The  design  of  the  gates  was  most  flimsy.  The  larg(.' 
gates,  which  were  l.'i  ft.  higli  by  IHl/,  in.  wide,  were 
riames  of  I'i-in.  and  S-in.  charmels  made  in  two  .sections. 
The  two  halves  of  the  gate  were  held  together  by  little 
else  than  the  %-in.  plates  of  steel  between  tlie  two  middle 
channels,  and  the  closure  was  made  with  some  light  wood- 
en planks  (Fig.  2).  Furthermore,  they  did  not  fit 
tiiditly  into  the  concrete  opening  helwi'cn  the  piers,  so 
that  the  'tJ)'M  lin.ft.  of  openings  between  the  sides  and 
bottom  of  tin'  gate  and  the  adjacent  piers  afforded  great 
opportunity  for  leakage.  The  view  on  jiage  1089  of  the 
issue  of  June  30,  1915,  showed  some  of  this  leakage  going 
through  the  gates  at  that  time. 

Furthermore,  the  gate  structure  was  not  designed  to 
lesist  the  very  heavy  drift  that  always  conies  down  the 
Colorado  River.  As  a  con.soquence  the  floods  of  191.'j 
carried  away  all  but  eight  of  the  large  gates  and  all  but 
six  of  the  .small  ones.  The  view  in  Fig.  1,  taken  in  the 
fall  of  1915,  shows  most  of  the  large  gates  mi.ssing,  and 
in  the  foreground  may  be  seen  some  of  the  framework 
that  has  been  washed  downstream.     It  appears  that  some 


FIG.   1.    L.UWKH  b'ACb^  wK  i".  .ui<>K  HkL.-^i:.    iiIND  OF  AUSTIN.    TEX.,  DA.M  AKTlJJv  l;a.',  FLOOD 

Note   the   number  of  crest   gates   washed   out  and   the  gate  frames  on  debris  below  dam.     Also  note  choking 

of  tailrace   by  debris 
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FIGS.  2  AND  3.  NEAR  VIEWS  OP  CREST  GATES  AND  PIERS  AFTER 
COLLAPSE  OF  GATES 

Fig.   2 — Shows  rear  of  one  of  the   gates.      Fig.   3 — Shows   side   of  piers  with 
bascule  rocker  and  pin  guide 

of  the  f^atcs  failed  fi'oiii  waicr  pressure  bv  siin])ly  duub- 
ling  in  the  middle.  A  luiniber  of  otliers  failed  by  the 
lifting  of  the  .3-in.  plank  tbat  formed  the  face,  leavin'^ 
the  gate  frames  in  place.  Others  did  not  open  as  de- 
signed, and  still  others  merely  collapsed  under  the  hea\y 
pressure  of  the  overtopping  flood. 

After  the  experience  of  leakage  with  the  first  high  water 
of  1915  an  attempt  was  made  to  fill  up  the  joints  around 
the  gates  and  to  make  them  water-tight.  The  original 
edging  of  the  gates  consisted  of  a  steel  angle,  but  later 
a  3x6-in.  timber  was  bolted  to  the  short  leg  of  this 
anr'le;  and  to  make  a  tighter  joint,  a  2x4-in.  timber  was 
bolted  onto  the  water  side  of  the  3x6.  The  2x4  had  a 
beveled  edge  sloped  to  the  concrete  side  of  the  opening. 
The  attempt  was  not  successful,  because  the  timber  strips 
swelled  in  the  water  and  prevented  the  automatic  opera- 
tion of  the  gates. 

Another  error  in  design  was  made  in  the  location  of 
the  channels  in  the  vertical  faces  of  the  piers  in  which 
stop  logs  were  to  be  dropped  in  case  the  automatic  gates 
did  not  act.  The  channels  for  these  logs  were  located 
so  that,  when  the  automatic  gates  opened,  the  bottom 
of  the  gates  was  some  4  to  6  in.  beyond  the  stop-log 
channel,  thus  making  it  impossible  to  use  the  stop  logs 
in  the  emergency  of  the  gates  remaining  open  after  the 
height  of  water  had  been  reduced  to  the  closing  point, 
practically  the  only  time  when  the  stop  log  would  be 
likely  to  be  I'equircd. 

Another  weakness  in  the  dam,  developed  by  the  recent 
floods,  is  the  design  of  the  sluiceways.  As  shown  on  page 
1091  of  the  issue  of  June  3,  1915,  the  tunnels  through 
the  center  and  lower  part  of  the  hollow  dam  were  pro- 
vided with  an  arched  roof  with  the  reinforcement  in 
the  lower  plane.  When  the  sluiceway  gates  were  opened, 
there  was  enough  pressure  in  the  tunnel  to  blow  up  this 
roof  in  some  of  the  sluiceways,  as  it  was  not  reinforced 


for  iircssure  from  l)elo\v.  An  effort  was 
made  to  repair  this  error  by  laying  rods 
on  the  top  of  the  slab  and  filling  in  4 
to  5  in.  of  concrete.  This  work  was 
stopped  last  fall  when  the  owning  coni- 
])aiiy  got  into  difliculties. 

The  view  in  Fig.  1  also  shows  another 
dc[)lorable  condition  in  the  encroaching 
piles  of  debris  in  the  tailrace  from  the 
power  house.  The  del)ris  from  the  old 
(lam  had  filled  in  this  general  area,  but 
a  canal  had  been  excavated  through  it 
up  to  the  power  house.  After  the  recent 
flood,  drift  which  came  over  the  dam 
and  material  from  the  old  pile  of  debris 
below  the  dam  washed  into  this  canal 
and  so  effectively  closed  it  that  the 
])ower  house  has  to  shut  down  after 
e\ery  flood,  and  thousands  of  dollars 
will  be  necessary  to  excavate  a  clumnel 
of  proper  dimensions. 

The  City  Water  Power  Co.  of  Hart- 
ford, which  temporarily  owns  the  dam, 
is  now  in  a  receiver's  hands,  and  the 
contractor  has  a  mechanic's  lien  for 
$300,000  due  him.  The  dam  and  the 
])()wer  plant  do  not  beconie  the  property 
of  the  city  until  completed  to  the  sat- 
isfaction of  the  city  and  until  they  have 
been  operated  for  25  years.  The  terms  of  the  contract 
apjieared  in  the  earlier  articles  in  this  journal. 

A  course  of  14  lectuivs  on  structural  timbers  has 
lecently  been  arranged  in  the  college  of  engineering  of  the 
Universitv  of  AVisconsin  to  be  given  by  members  of  the 
staff  of  the  United  States  Forest  Products  Laboratory. 

While  engineering  courses  have  heretofore  covered 
the  design  and  working  stresses  for  two  or  three  stand- 
ard woods,  there  has  been  a  great  dearth  of  information 
concerning  the  properties  of  many  of  the  well-known 
species  and,  in  particular,  a  great  lack  of  knowledge  of 
how  to  identify  the  material  actually  supplied.  A^s  the 
result  of  several  years  of  study  and  experiment  the  Forest 
Products  Laboratory  is  able  to  formulate  much  more  exact 
information  along  these  lines  than  was  formerly  available 
and  has  now  assembled  this  information  for  a  brief  course 
of  lectures  carefully  adapted  to  the  needs  of  engineering 
students.  The  various  topics  covered  in  this  new  course 
are,  briefly,  as  follows: 

structure  of  Wood— Arrangement  of  c.ns,  fibers,  annual 
rin^s    heart  and  sap  wood;   key  to  the  important  species. 

Mechanical  Properties— Factors  influencing  mechanical 
properties;  density  defects;  values  of  constants  for  different 
species;  laboratory  demonstrations. 

Durability — Factors  influencing  durability,  species,  density; 
fungi;  conditions  of  growth;  standardization  of  lumb:;r  yards; 
preservative  treatments. 

Grading   Rr.les — Purpose    of   rules;    quality    of   the    various 

Species  Used  for  Structural  Purposes — Species  by  regions 
and  price  of  various  grades  and  species:  laboratory  demon- 
strations. 

Design  of  Timber  Structures — Proper  working  stresses; 
efficient  design  with  respect  to  strength;  danger  from  fire  and 
decay.  Efficiency  of  wooden  joints;  holding  power  of  nails, 
etc.;  standardization  of  construction. 

Building  Codes — Lack  of  speciflcations  for  timber;  specifi- 
cations of  National  Board  of  Fire  Underwriters. 
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S)\\()rSIS—llislt)i!/  of  (HI,-,'  iiiiil  iiiiilhrs.-i  pn,- 
teclion  of  baiiliS  of  M issoiiri  Hirer  near  Sihirij,  Mo. 
Abstrncl  of  Saiild  Fr  f'l/.  sprcilicnlioiis  for  the 
(■onslriii'lion  of  bank'  rci-cl nifiil.     Cnsl  /ii/iiri's. 

lid'oro  tho  Sil)lc\v  l)ii(l<;('  d'  llir  .Vtcliison,  'l"<)|H'ka  & 
Santa  Fo  Hy.  ovor  the  Missouri  l»ivcr  below  Kansas  City 
was  eompleted  in  1887,  the  railway  company  was  eoiii- 
pelled  lo  enter  upon  a  ])r()grani  of  river-bank  protection, 
wliieii  has  continued  ever  since  and  lias  involved  an  ex- 
penditure ahnost,  if  not  (piite,  e(|Uid  to  the  original  cost 
of  llic  bridu('.  'riiis  work  is  (d  a  character  and  cxfml 
et|ual    nidy    to  some  of   that    done   on   the    Missoui'i    and 


iiiiillnhhcs  were  100  It.  long,  I.")  11.  wide  and  2  ft.  thick; 
the  second  mattresses  were  80  ft.  long,  lO  ft.  wide  and  2 
ft.  thick;  and  the  third  niattrcss  was  (JO  ft.  long,  .'{.")  ft. 
wide  and  2  ft.  thick. 

The  dike  C  was  built  al  the  same  time.  It  was  con- 
-tniitcd  (111  a  Idundation  niattrcss,  built  on  the  Hads 
system  <d'  two-timber  grillages,  each  composed  of  2x6- 
in.  timbers  crossed  about  4  ft.  one  way  and  5  ft.  the 
iitber.  IJetwccn  I  be  limlHT  grillagt^s  was  woven  willow 
work,  and  then  the  timber  Irames  were  pinned  togctluM'. 
This  mattress  was  750  ft.  long,  15  ft.  wide  and  2  ft.  thick. 
Through  it  were  driven  a  double  row  of  ))iles — the  rows 
(i  n.  apart  and  the  piles  in  each  row  8  ft.  c.  to  c, 
staggered  rnim  tlmsc  of  Ihc  f)pposite  row.     Into  each  I'ow 


PIG.  1.    MATTRESS  WORK  ON  MISSOURI  RIVER  ABOVE    SIBLEY  BRIDGE 


Mississippi  Eivers  by  the  United  States  Engineer  Depart- 
ment. A  record  of  this  work  forms  an  interesting  and 
very  essential  chapter  in  the  history  of  the  Sibley  bridge. 

The  exposed  position  of  the  bridge  and  bridge  approach 
from  the  east  can  be  readily  appreciated  by  a  study  of  the 
map.  Fig.  2.  While  the  erection  work  was  still  in  progress 
in  Februar}',  1887,  the  river  began  encroaching  to  such 
an  extent  that  a  material  track  along  the  east  bank  had 
to  be  taken  up  and  moved  back  some  distance.  The 
first  bank-protection  scheme  was  designed  at  this  time 
by  the  late  Octave  Chanute.  This  plan  provided  for  a 
series  of  dikes  (or  preferably  jetties),  shown  on  the  plan 
as  1,  2,  3,  4,  5,  6  and  7  and  A,  B  and  C.  Other  protection 
works  are  also  shown  on  the  map. 

These  dikes  were  built  in  the  winter  of  1887-88.  The 
first  ones,  A  and  B  and  1  to  7,  were  built  on  the  three- 
mattress  system,  which  consisted  of  a  woven  willow  mat- 
tress on  the  bottom,  a  layer  of  stone  or  riprap,  another 
mattress  and  layer  of  riprap  and  a  third  mattress  heaped 
high  above  the  low-water  line  M'ith  riprap.     The  bottom 


were  woven  willows  to  form  a  double  screen  or  wattle 
dike.  The  mattress  for  this  and  the  other  dikes  was 
built  on  the  ice  and  sunk  when  the  ice  melted. 

BANK    PROTECTION,    SIBLEY    BRIDGE    APPROACH, 
ATCHISON,  TOPEKA  &  SANTA  FE  RY. 


Date 

Protection 

Lin. Ft.  Protected 

Cost 

18S7 

Dike    1 

$7,303.60 

1SS7 

Dike    2 

7,274.02 

1887 

Dike    3 

5.219.29 

1887 

Dike    4 

7,277.21 

1887 

Dike    5 

6,775.21 

1887 

Dike    6 

6,120.70 

1887 

8,969.28 

1888 

Dike   C 

29,009.07 

1888 

Dike  B 

3,170.62 

1888 

Dike  A 

4,094.01 

1891 

Eads'    mattress 

4.360 

47,711.63 

1894 

Woven    mattress.... 

2,664 

26,228.45 

1898 

Woven    mattress.... 

6,484 

39,552.17 

1900 

Woven    mattress.... 

2,044 

17,163.22 

1904 

(Woven    mattress.... 
(Wattle    dike 

390  ) 
1,200  1 

27,343.79 

1906 

Woven    mattress.... 

2.530 

27,612.91 

1908 

Woven    mattress.... 

520 

5,463.43 

1909 

Woven    mattress.... 

390 

3,188.43 

1888  to  1896 

Dikes  and  restoring 

river  bank 

57,587.36 

Total    . 

$337,064.40 

The  figures  cover  material  and  labor  costs  only  and  are 
not  the  full  cost  of  the  work.  Since  1910  some  repair  work 
has  been  done,  the  cost  of  which  is  not  included  in  the  com- 
pilation. 
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In  1891  this  dike  C  settled  down  in  the  middle  and  was 
restored  by  more  mattress  work  and  riprap  filling.  Since 
then  it  has  been  kept  in  repair  up  to  the  low-water  level. 
As  can  be  seen  from  the  plan,  Fig.  2,  it  serves  to  protect 
a  considerable  stretch  of  bank;  but  at  high  water  the 
lower  end  is  overflowed,  and  at  such  times  the  river  often 
gouges  out  a  hole  from  a  quarter  to  a  half  mile  in  diame- 
ter on  the  downstream  side. 

By  1894  the  ineffectiveness  of  tlic  dikes  l)ccaiiie  evident. 
The  river  suddenly  began  to  erode  the  bank  above  dike  7, 
and  it  was  then  that  the  first  revetment  mattress  was 
built  and  placed.  This  was  one  continuous  mattress  Gl 
ft.  wide  and  2,C>(>4  ft.  long.  Up  to  tliis  time  about  $(iO,()00 
had  been  spent  restoring  the  dikes  and  patching  up  breaks 
in  the  river  bank.  Since  then  dike  building  has  been 
abandoned  and  reliance  placed  in  mattress  protection, 
except,  as  mentioned,  tluit  dike  C  has  been  kept  in  service- 
able condition. 

Subse(]ucnt  new  mattress  work  was  done  in  1898, 
1904  and  1910.  In  1906,  1908  and  1909  about  8,000 
lin.ft.  of  mattress  was  also  put  down,  but  this  was  in  the 
nature  of  patching  or  extending  existing  mattresses  above 
their  original  levels.  A  summary  of  the  work,  as  shown 
by  the  accompanying  table,  makes  the  whole  cost  $340,000. 
This  summation  does  not  include  much  small  repair 
work,  some  of  it  done  as  recently  as  last  year,  when  125 
ft.  of  mattress  was  added  between  dikes  6  and  7.  The 
table  was  recently  compiled  by  G.  J.  Bell,  now  district 
engineer  at  Newton,  Kan.,  who  for  more  than  25  years 
was  in  charge  of  the  work.  Together  with  notes  and 
other  material,  it  was  placed  at  the  disposal  of  Engi- 
neering News  through  the  courtesy  of  E.  A.  Eutledge, 
Chief  Engineer,  Eastern  Lines,  Santa  Fe  Ev.,  and  Mr. 
Bell. 

In  1910  a  new  system  of  bank  protection  was  developed 
and  used  to  some  extent  on  the  Missouri  Eiver  at  a  point 
a  few  miles  above  the  work  described.  It  consisted  of  a 
river-bed  protection  of  the  usual  mattress  type,  with  a 
reinforced-concrete  slab  ])rotcction  for  the  river  bank  above 
the  low-water  line.  This  work  was  examined  by  Mr.  Bell 
late  in  1915  and  found  to  be  in  excellent  condition. 

He  recently  codified  his  25  years  of  experience  on  the 
Missouri  Eiver  for  the  benefit  of  other  engineers  of  the 
Santa  Fe,  and  these  specifications  are  given  herewith. 
They  differ  in  some  essentials  from  the  Government  speci- 
fications for  similar  work  and  have  been  found  to  answer 
the  needs  of  the  railway  to  better  advantage. 

SPECIFICATIONS   FOR   BANK   PROTECTION 

The  general  plan  of  bank  protection  shall  con.sist  of  revet- 
ment work  with  willow  mattres.ses.  The  mattresses  shall 
consist  of  woven  willow  12  in.  thick  and  100  ft.  wide,  sunk  to 
the  bed  of  the  river  along  and  parallel  to  the  shore,  the  inside 
edge  being  about  10  ft.  inside  the  low-water  line  and  extend- 
ing along  anchor  piles. 

The  outer  edge  shall  be  weighted  with  rock  of  40  to  60  lb. 
weight,  securely  wired  to  the  mattress  to  insure  its  sinking. 
Sufficient  rock  shall  be  placed  on  the  upper  end  of  the  mat- 
tress to  secure  it  in  place  while  the  rest  of  the  mattress  is 
being  sunk;  the  quantity  of  rock  is  to  be  not  less  than  1.2 
nor  more  than  1.8  cu.yd.  for  100  sq.ft.  of  mattress. 

The  mattress  shall  be  woven  with  a  selvage  edge  and  shall 
be  strengthened  longitudinally  and  transversely  with  a  system 
of  %-in.  galvanized-wire  cable  spaced  10  ft.  apart  in  each 
direction.  The  cables  shall  be  placed  on  the  under  side  of  the 
mattress,  but  at  each  intersection  they  shall  be  pulled  through 
the  mattress  and  securely  toggled  to  it,  and  the  longitudinal 
cables  shall  be  doubled. 

The  mattress  shall  be  woven  around,  and  the  transverse 
cables  shall  be  attached  to,  the  anchor  piles,  which  are  spaced 
10  ft.  apart,  c.  to  c,  and  driven  15  to  20  ft.  into  the  bottom. 


The  bank  above  the  low-water  contour  shall  be  graded  to 
a  uniform  slope  of  3  ft.  horizontal  to  1  ft.  vertical  and  faced 
with  a  reinforced-concrete  blanket  protection  constructed  as 
follows: 

Placing  a  layer  of  cement  and  sand  mortar  3  In.  thick  and 
woven-wire  fencing  6  In.  mesh  placed  on  top  and  securely 
fastened  together  with  smaller  wire  with  a  second  layer  of 
cement  and  sand  mortar  placed  before  the  Initial  set  of  the 
first  layer,  with  expansion  joints  as  directed  by  the  engineer. 

WEAVING  THE  MATTRESS 

The  mattress  shall  be  woven  by  skillful  weavers,  and  only 
straight,  live  willow  brush  .shall  be  used;  brush  about  2'^  in. 
in  diameter  at  the  butt  and  about  15  ft.  long  will  be  preferred. 

The  mattress  shall  begin  at  a  point  on  the  upstream  end 
and  shall  be  widened  as  rapidly  as  possible  until  the  full 
desired  width  is  obtained.  While  being  so  woven,  the  longi- 
tudinal cables  shall  be  securely  fastened  to  piles  or  deadmen 
on  the  shore,  150  to  200  ft.  above  the  point  of  the  mattress. 

Cables  of  %-in.  galvanized-iron  wire  of  the  best  quality 
shall  be  used.  The  cables  shall  be  laid  under  the  mattress 
longitudinally  and  transversely  at  intervals  of  10  ft.  and  shall 
be  securely  fastened  at  the  selvage  end  of  the  mattress  and 


FIG.    2.    MAP   SHOWING   BANK   PROTECTION   WORK   NEAR 
SIBLEY,    MISSOURI 

at  each  intersection  of  the  cables.  The  cables  shall  be  pulled 
through  the  mattress  and  fastened  with  a  hardwood  pole  4  in. 
in  diameter  at  the  small  end  and  not  less  than  12  ft.  long. 
The  cables  shall  also  be  securely  attached  to  the  anchorage 
piles  by  taking  two  turns  around  the  pile  and  tying  the  end 
with  two  half-hitches. 

SPECIFICATIONS  FOR  THE  PILES 
The  piles  shall  be  round  native  timber.  They  shall  be 
straight  and  not  less  than  10  in.  in  diameter  at  the  small  end, 
and  shall  be  24  ft.  long.  They  shall  be  driven  from  15  to  20  ft. 
into  the  bank,  as  directed  by  the  engineer.  When  necessary, 
iron  bands  shall  be  used  in  driving  to  prevent  splitting. 

Rock  for  sinking  the  mattress  shall  be  uniformly  distrib- 
uted to  an  average  depth  of  from  4  to  6  in.,  as  required  by 
the  engineer.  The  stone  shall  be  brought  in  on  barges  and 
floated  over  the  mattress  from  the  upstream  end  at  right 
angles  to  the  mattress,  and  the  stone  shall  be  thrown  from 
the  upper  and   lower  sides  of  the  barge   upon  the   mattress. 

The  sloping  of  the  bank  shall  be  done  as  directed  by  the 
engineer:  it  is  desired  to  secure  as  nearly  as  possible  a  uni- 
form slope  of  3  ft.  horizontal  to  1   ft.  vertical. 
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llu.  bottom,   or  whlc-h   woul.l   Intorforo   with   tlu-   .inchoniKo   or,  ^'■'''■^   Weal  her   Uu  ICiUl   sllOW   IIkiI    111    l!»l,i   tluTC   Were   .... 

Bhorc.   Hliall    l.c    rriiiovfil,   anil   all    »|iallH   Hliall    l.o    liauled   iind  (l;i\-  illllill^'^  wllicll  tlld'C  were  pclioils  of  ill  least  dlU'  lli.lir 

pl.u-od  on  the  puvf.l  l.anU.  If  .llr.-.i.M  l.y  tl.,.  ,.nKln.-..r.  ..l'    ••(Iciisc     ,-^lliokr."       Dlirill-       IIHI,     cirorts      for     .^IlK.k.' 

Oompnriii«T    llic    vos\    of    tli.'    ivinloivcd-coiu  ivtc    i.iiiik  ;il,ii|,.|ii,iil  iiiKJcr  the  prcsciil  or.liiiaiuv  were  Htarted,  and 

l)rotirtioii  witli  willow-iiiattret^s  \V(.rk  iiihKt  similar  t-oii-  H,,.  niiiiilirr  (,f  ••dcn.sc  smoke"  periods  was  reduced  1..  A-i. 

(lit ions  fiives  some  intereslinj,'  results.     In   lliiMI  some  !i'^  I  |,i    i:)|.-,,  ,il|l:,,ii-li    fully  two  and  a  half  times  as  much 

s.juares   (of   100  sipfl.  each)   of  river  mattress  wciv  laid  ,,,iil  was  l.nriicd  as  in   iill  I,  tiinc  were  hut  2r,  days  con- 

at  a  total  cost  of  .$~',lil2.:52,  or  $2.82%  per  s(|uarc.  divided  tainiiii;  these  periods. 

as    follows:  N(.  "cure  all"   has   heeil   de\elo|ied    for  tll(!  KUloko  lUlls- 

Total  TTiiit  aiice,    alth(iii;:ii    iiiimeroiis    de\ices    have    heen    patented. 

Oo.st   of  in-lvlnff  piles $«1.1S  $1.2S  A  niilin  iices    that    oive    smokeless    (.l.erat  i(.ii    in    other    di'.-- 

Cost  of  weavlnR  and  handling  brush jr.l.tiO  .fiO  ^M'P"""*'^'^    '"'i^'    i-'^'     smoM  ii  ss    opii.nion    in    OLiiti     (ll 

Cost  of  sinuiim 44.^.71  .4s2  fricts  fail  to  operate!  smokelosslv  when  usinj,'  the   Pitts- 

Cnble  used.  21.(!20  lln.ft.,  or  2S.41  lin.ft.   per  stiuaie.  .  ■  •  ,^  ,    .  i     r    '  i       i-  .•      ■       j 

,,,,  ,     r.      1      ,         w  .  .,  ,■  1     .  i.urirh  eoals.     Lomi.lete  and   live  eomhiistion  eliminates 

1  he  eost  ot  a  hank  mattress  at  the  same  tune  and  place  ',  ,  ,      •     .     .  ,         .  .  ■     .   n    . 

...  '  smoke,  and  some  mechaiueal  stokers  have  heen  installed 

i!aborof''woa?in»;  and  han.uin*;  brn.sh $r,5.59  ^hat  sucecssfully  accomplish  this  ciid.     The  listed  altera- 

Bru.sh,  labor  and  cutting TT-fitj  tioiis  ill  Pittsburgh  towai'd  snioko  abatement  in  the  year 

Uoyalty.  61.4  cords  at  lOc 6.14  .      ,     ,        ,  ,    ,  ,      .,  ,        . 

include  changes  to  sjas,  coke  and  low-volatile  eoals,  iii- 

For  119.1   squares    (100   sq.ft.) $1.19.29  ,    ,,    ,.  f      i  i      j?i.     i     -i  •       .•        i        i      •  x 

Per  s(iuaie  1.17  stallation    ot    down-drait    boilers,    inclined    chain-grate 

,,,,.,,.  ...  ,      ,  ,  ,  stokers,  underfeed  stokers,  steam   lets  and  extension  of 

All    ol    these    lii;ures,   as    I.elore,   eoNer  onlv    labor   and  ,     ,         „,,  ,    ^         ■         •      n     .      -ii    ■  ^ 

,     .  ,  '  ■  stacks.    The  reported  savings  in  fuel  with  improved  eom- 

inateriai.  ,      ,.  ,,  (,■    ,      -  ,  ii       •         i.         xm  , 

,,.,  ....  ,       ,  bustion  range   from      interest  on   the  investment     up  to 

Ihe   c(.st    ol    reinloreed-eoncrele    hank    i.rotcetion    eon-  -, ,,        ,  „„^ 

...  r        ,     n  n      I       ■  ■      ,1       ••  •  1^  *l"<l  20%. 

structed  aecortlmg  to  tlie  methods  gncn  in  the  loresjoing  mi  -i        i      .  ••         j.    i      mi        i>  . 

...     ,.  ,  ,? .  .   ,       '^^,  •..„... V  The    railroads    have    cooperated,      the    J  ennsyivania 

specifications  at  this  same  i)oint  on  tlie  river  m  1910  was  ^^  n    i        am         ■  l     e       ±  i  -i     i-  -,  n,n  ■         ±- 

,'  ,.,  ,.,  H,.  ,  •■     i,         ,•      ,    1  RAi.  has  850  engines,  out  ot  a  total  ol   1,040  m  active 

lie.  per  sq.ft.,  or  ffl.lO  per  square,  while  the  estimated  .  .i.  .  t.  i       ■       t   •  •  ex. 

,   ^„       '    ,  '        ...        ^     ,     '       ,.'      ,,  service   on   the    western    Pennsylvania    division    of    the 

cost  01   another   willow   mattress   lor   the   same   purpose  ,.  ,     «  ■,-,.,,  ,        ,  ■        i      -ii    i    •  .         u  . 

,.,  ^.  m,         1        1  lines  east  ot  Pittsburgh,  equipped  with  brick  arches  and 

was  10c.  per  sq.it.,  or  $1  per  square,      ihere  has  been  ,      ,  ,,      .   "        ^.V      .        ,  .„  . 

,,        t'  ,      ,  ,  ,         ,         ,  ,,      n     ,  superheaters,     hngines   working   in    shining   service    in 

trouble  with  concrete-slab  revetment  work  on  the  banta  t^.,.  ,        ,  ,  ^        ,   ,.,  ,  i   xi  •      i 

^     .      r^  ■,.,..      ,-,  ,         ^  j_,.  -,       i,       I  ,  Pittsburgh   use   low-volatile   coal,   and   the   engine-hou.se 

ha  m  Calilornia,  through  water  getting  under  the  slab  ,        •     ,  .•    i      -i.    i  .  j.-.  .   j-      x-  ■ 

T  ....  ,1    ,  .,  .  ,     ,  terminals  are  supplied  with  low-volatile  coal  lor  tiriiiLi 

and  carrving  it  awav,  so  that  it  is  verv  necessarv  to  have  i  .      i  •       /•        •  i  i-  i  •  i       ' 

,         ■,,.!,'        ;     .    ,   ,.  ■     •         ,   ;,        1  up  and  banking  iires  in  passenger  locomotives,  which  u.se 

sucli  work  careiullv  protected  irom  erosion  at  the  edges.  ,   ■  ,  .         m     .  •.       i   •  l 

•    ^  °  gas  coal  111  regular  service,     iwelve  railroad  in.spectors 

•*■  make   reports   on   locomotive   smoke   conditions,   and   in 

Ffltltbs]b^5r>A"s    Ssraolk®    7S7o   C^red  ^'"'^  ^^'^>'  "l^s^rved   179,822  locomotives,   criticized   82C> 

and  instructed  19,302.     The  railroad  finds,  as  do  other 

Ell'ective  work  in  abating  the  Pittsburgh  smoke  nuis-  ]i()wer-plant   owners,    that   economies    in    operation    very 

ance,  since  the  1914  prevention  ordinance,  is  shown  in  frequently  accompany  good  results  in  reducing  smoke, 

the  recent  1915  report  of  the  Bureau  of  Smoke  Eegula-  At  the  Allegheny  engine  house  of  the  Pennsylvania  lines 

tion.     The  estimate  of  the  chief  of  the  bureau  is  that  the  west  of   Pittsburgh  a  smoke-collector  system   is  in   use 

amount  of  smoke  emitted  has  been  reduced  75%.  and  an  electric  smoke  precipitator  is  placed  in  the  single 

The  regulating  ordinance  generally  prohibits  the  emis-  stack,  at  an  expense  of  $51,000. 
sion  of  smoke  of  density  equal  to  or  greater  tlian  No.  3  Pittsburgh's  Smoke  Bureau  costs  the  city  $11,000  per 

on  the  Eingelniann  chart  for  more  than  2  min.  out  of  annum,  against  which  it  is  hard  to  compute  the  annual 

any  15.     Locomotives  and  steamboats  are  limited  to   1  saving,  although  the  University  of  Pittsburgh  in  its  re- 

min.  in  any  8,  except  for  20  min.  twice  a  day.  search  on  the  smoke  problem  estimated  the  annual  loss 

In  past  years  dark  days,  when  it  was  necessary  to  have  by  smoke  at  $10,000,000.     If  the  damage  is  proportional 

street  lights  going  all  day,  were  a  more  or  less  common  to   the   snioiie,   the   gross   saving   would   be   $7,500,000. 
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One  of  the  foiil('iii])late(l  extensions  of  the  San  Fran- 
cisco Municipal  Railway  System,  made  possible  by  the 
$3,500,000  bond  issue  approved  by  the  voters  in  August, 
is  to  give  additional  transportation  facilities  for  the 
densely  populated  Noe  Valley  district  by  a  line  from 
Market  St.  and  Van  Ness  Ave.  to  Church  St.  and  thence 
to  30tli  St.  But  the  grades  here  are  prohibitive  for 
electric  railways,  and  means  of  overcoming  them  were 
made  tlie  subject  of  special  study  by  the  City  Engineer, 
M.  M.  O'Shaughnessy.  A  plan  was  devised  and  approved 
by  the  Board  of  Supervisors,  and  contract  has  \cry  re- 
cently been  awarded  for  construction. 

Southward  from  its  intersecticm  with  l.Sth  St.,  Cliurch 
St.  ascends  a  14.4%  grade  for  a  distance  of  one  block — 
520  ft.  in  length.  In  the  next  block  .south  are  ascend- 
ing grades,  T.D^^i  for  half  the  distance  and  1.75%  for 
the  remainder.  From  20th  to  21st  St.  is  a  1!).;!% 
ascent.  Thence  the  descent  is  at  the  rate  of  11.5%  I'or  a 
distance  of  520  ft.,  to  22nd  St. 

Five  possible  methods  of  solving  the  problem  were  sub- 
mitted to  the  Boaril  of  Supervisors,  together  with  a  cost 
estimate  of  eacii. 

Tiie  first  plan  (shown  as  Plan  1)  contemplated  the 
construction  of  a  reinforced-concrete  viaduct  from  Dor- 
land  St.  to  19th  St.,  the  raising  of  the  grade  on  one-half 
the  width  of  Church  St.  from  Cumberland  to  Liberty 
St.  and  the  lowering  of  the  grade  on  one-half  the  width 
of  Church  St.  from  Liberty  St.  to  22nd  St.  This  would 
involve  reinforced-concrete  walls  to  retain  the  cut  and 
fill,  as  well  as  an  additional  cut  on  21st  St.  The  entire 
cost  of  this  project  was  estimated  at  $210,000. 

The  second  plan  outlined  (Plan  2)  was  a  modification 
of  the  first,  a  tunnel  with  open-cut  approaches  being  sub- 
stituted for  the  open  cut  at  the  cre.st  of  the  hill.  The 
cost  was  estimated  at  $230,000.  Its  advantage  would  be 
that  the  existing  street  grades  at  21st  and  Church  St., 
to  conform  with  which  numerous  homes  near  that  corner 
were  constructed,  would  not  be  destroyed.  In  both  these 
plans  the  maximum  grade  for  the  proposed  railway  would 
be  9%.  In  Plan  1.  however,  the  grade  at  the  crest  of 
the  hill  would  be  1%   less  than  with  the  tunnel. 

Plan  3  contemplated  a  tunnel  with  open-cut  ap- 
|)i()aches  at  the  crest  of  the  hill,  as  in  Plan  2,  hut  in- 
stead of  a  viaduct  a  detour  was  made  toward  the  east, 
involving  an  open  cut  with  side  retaining  walls  through 
tiie  westerly  side  of  Mission  Park,  19th  St.  would  be  car- 
I  icd  across  the  cut  by  a  bridge.  The  cost  of  this  project 
would  be  the  same  as  for  I'lan  2— $230,000. 

Plan  4  contemplated  two  separate  detours — mic 
between  18th  and  20th  St.,  through  Mission  I'ark,  as  in 
|)lan  3;  another  around  the  crest  of  the  grade,  as  shown. 
Under  this  plan  it  was  intended  to  provide  a  boulevard 
TO  ft.  in  width  for  the  entire  distance  from  18th  to 
22nd  St.  The  center  of  the  boulevard  was  to  be  occu- 
pied by  the  Municipal  llailway  tracks  and  the  remainder 
retained  for  vehicular  and  pedestrian  use.  The  necessary 
property  between  20th  and  22nd  St.  would  be  acquired 
liy  condenniation  ])roceedings.  I'he  (-ost  of  this  project 
was  estimated  at  $330,000,  of  which  $170,000  would  be 
for  real  estate. 

Several  i)ro|)erty  owners  objcct(Ml  to  i'lan  1  on  the  basis 
that  the  cost  would  be  excessive  and  that,  although  the 
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boulevard  was  a  very  desirable  feature,  it  could  be  dis- 
pensed with.  Many  were  unwilling  to  pay  any  assess- 
ment even  for  a  railroad.  This  project  was  therefore 
moditied  by  narrowing  the  proposed  right-of-way  to  28 
ft.,  omitting  the  boulevard  feature  and  slightly  readjust- 
ing the  route.  In  this  form  (Plan  5)  the  project  was 
finally  approved  by  the  Board  of  Supervisors.  The  cost 
is  estimated  at  $210,000. 

Besides  the  solutions  of  the  problem  submitted  by  the 
City  Engineer  several  were  proposed  by  outside  parties. 
One  of  these  was  a  cable  line  from  the  top  to  the  bottom 
of  the  grade,  by  which  a  car  ascending  would  l)e  counter- 
balanced by  one  going  in  the  op])osite  direction.  The 
objection  to  a  cable  road  was  that  the  running  time  over 
the  line  would  be  materially  increased,  owing  to  delays 
in  coupling  and  uncoupling.  It  was  also  pointed  out 
by  the  City  Engineer  that  the  operation  of  the  cable  would 
be  dangerous,  as  the  municipal  cars  are  all  heavy,  weigh- 
ing approximately  25  tons  and  capable  of  carrying  a 
passenger  load  of  9  tons.  Several  accidents  have  occurred 
on  a  line  at  present  operated  down  Fillmore  St.  hill,  San 
Francisco,  in  this  manner.  Another  proposal  was  to  lower 
the  crest  of  the  hill  28  ft.,  thus  lessening  the  approaching 
grades  to  a  maximum  of  11. G%.  This  plan  was  consid- 
ered undesirable  by  th(>  City  Engineer,  so  both  were 
abandoned  lor  i\\v.  ones  outlined  in  this  article. 
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Tlu'  inU'ri'sliiii;  old  niiiiiici|i;il  w  ;i  Irr-uorks  sii|i|il\  >\s- 
torn  ill  Maiiclu'stcr,  X.  II.,  is  now  liciiii:  rciilaicil  hv 
inodcrii  i'qui|iiiii'iil.  'I'hc  liisloric  works  arc  of  infcrcst  1o 
older  water-works  men,  as  they  were  designed  by  tlio 
late  J.  T.  Fanning  and  built  under  his  immediate  super- 
vision in  1874-75. 

The  source  is  Lake  Massahcsic.  wliidi  lias  an  area  of 
iibout  4  sq.mi.  and  is  some  4  mi.  east  of  the  city.  As 
the  works  were  first  laid  out,  the  outlet  ol'  the  lake  was 
dammed  by  a  stone  and  earth  structure  and  the  water 
diverted  tliVouah  1,500  ft.  of  canal  to  025  ft.  of  Georgia 
pine  pcn.stock  supplying  a  pair  of  Eisdon  vertical-shaft 
Jonval  type  wheels  driving,  through  wood-tooth  gears,  a 
vertical  quadruplex  single-acting  Wood  pump.  A  24-in. 
wrought-iron  cement-lined  force  main,  7,200  ft.  long, 
led  to  a  15,000,000-gal.  distributing  reservoir. 

In  1886  a  horizontal  du])]ex  double-acting  Davidson 
|)unip  was  put  in,  driven  by  the  countershafts  of  the  first 
quadruplex  unit.  For  some  unaccounted  reason  this 
pump,  instead  of  taking  its  suction  from  the  penstock, 
drew  from  a  well  fed  by  the  tailrace,  increasing  the  nec- 
essary lift  by  some  40  ft. 

In  1893  a  4,000,000-gal.  high-level  reservoir  was  built 
138  ft.  above  the  low-level  reservoir  and  2  mi.  north. 
To  supply  it,  a  steam  station  was  erected  on  tlie  shores 
of  the  lake  about  due  .east  of  the  reservoir.  The  high- 
level  force  main  was  brought  out  to  meet  the  low-service 
distribution  nuiin  before  going  to  the  upper  reservoir.  A 
valved  connection  allowed  pumping  into  the  lower  reser- 
voir by  the  steam  station  in  times  when  it  was  desired 
to  conserve  the  supply  by  stopping  the  turbines  of  the 
low-service  i)lant. 

In  this  steam  station  there  were  placed  two  3,000,000- 
gal.  115-lb.  Worthington  horizontal  compound  condens- 
ing duplex  double-acting  units  with  high-duty  attach- 
ment. The  friction  of  the  pipe  was  too  great,  hoAvever, 
under  the  flow  of  both  pumps  for  satisfactory  operation ; 
and  to  increase  the  capacit)^  in  1901  a  Snow  6,000,000- 
gal.  125-lb.  vertical  triple-expansion  condensing  crank- 
and-flywheel  single-acting  pump  was  installed. 

"With  the  plant  in  this  stage  of  development  the  low- 
level  turbine-driven  pumps  supplied  the  low-service  reser- 
voir in  times  of  ample  water,  and  the  triple-expansion 
unit  provided  for  the  high-level  service.  In  times  of 
low  water  the  Snow  steam  pump  was  run  in  the  daytime 
to  supply  the  high-level  and  the  two  Worthingtons  in 
the  night  to  fill  the  low-service  reservoir. 

As  Manchester  is  one  of  the  important  mill  cities  of 
New  England  and  has  now  a  population  of  about  77,000, 
adequate  and  uptodate  water  service  for  both  fire  pro- 
tection and  municipal  supply  is  essential.  In  1909  the 
fire  protection  afforded  l)y  the  water-works  was  severely 


iiihii/cil  by  the  ciigiiiccrs  of  tile  National    i'.oard  of   I''in' 
I  'ndriwiilcrs. 

In  lull  Ihc  two  I.")!)-!!!),  boilers  at  tlir  steam  .station, 
wliicli  had  both  to  i)c  run  rontinualiy,  were  replaced  with 
two  250-hp.  units,  oidy  oiu;  being  used  at  a  time.  In 
Ibis  year  also  a  6,000,000  \)v.  \m\h\  motor-driven  cen- 
liifugal  pump  was  plac(!d  in  the  low-service  plant,  electric 
|iowcr  (2,300-volt  alternating  current)  being  purcha.'^ed 
from  the  Manchester  Traction,  Light  and  I'ower  Co. 
This  addition  provided  an  emergency  and  standby  service, 
not  largely  employed  on  account  of  the  co.st  of  the  power. 
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In  1915  the  old  duplex  and  quadruplex  turbine-driven 
pumps  were  removed  and  replaced  by  a  modern  electric 
generating  unit  consisting  of  two  Trump  wheels  on  a 
horizontal  shaft  drawing  water  from  a  central  casing  ai:d 
driving  a  500-kw.  2,300-volt  generator.  A  transmission 
line  has  been  built  connecting  the  hydraulic  and  steam 
stations,  and  a  3,000, 000-gal.  motor-driven  centrifugal 
unit  has  been  placed  in  the  latter  plant.  The  generator 
is  run  by  one  wheel  to  drive  the  6,000,000-gal.  low-service 
motor  and  pump  or  the  3,000,000-gal.  high-service  ma- 
chine. With  l)oth  turbines  in  service  the  generator  carries 
the  two  centrifugal  pumps. 

The  next  step  will  be  to  replace  one  of  the  old  Worth- 
ington compound  steam  pumps  with  a  steam-turbine 
generating  unit  that  can  drive  either  the  high-  or  the 
low-level  pump,  or  both  in  time  of  drought  or  low  water. 

A  HisTOiiic  Penstock 

The  old  M-Qod  penstock  removed  was  one  of  the  first 
large  wood-stave  pipes  built  in  the  country  and  pre- 
sents one  of  the  longest  experience  records.  Wood  was 
used  for  economy;  this  pipe  cost  about  $9,150,  compared 
with  estimates  of  $21,600  for  cast  iron  and  $22,800  for 
wrought  iron.  The  pipe  was  600  ft.  long  and  0  ft.  clear 
inside  diameter.  The  head  on  it  varied  from  12  ft.  at 
the  upper  end  to  38  ft.  at  the  foot;  the  velocity  of  flow 
was  designed  to  be  4  ft.  per  sec.  It  was  built  in  place 
in  a  trench  averaging  13  ft.  deep.     The  staves  were  cut 
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I'l'oiii  pitc'h-i)iiK'  plank,  1  in.  tliick,  witli  the  side  joints 
dressed  to  radial  lines.  (The  construction  was  described 
at  length  by  I\Ir.  Fanning  in  the  "Transactions"  of  the 
American  Society  of  Civil   Engineers,   March,   1877.) 

The  hoops  were  of  iron  i/^x2i/2  in-  and  %x2i/^  in. 
The  staves  were  of  unequal  length,  averaging  13  ft. 
Joints  in  adjoining  staves  were  not  allowed  to  come  to- 
gether. The  butt  joints  were  sealed  by  an  iron  plate 
1/8x1x4  in.  let  into  a  i/^-in.  saw  cut.  Plates  and  hoops 
were  given  a  heavy  coat  of  red-lead  paint.  As  may  be 
seen  in  the  accompanying  sketch — made  from  the  old 
plans — two  changes  in  slope  were  made  to  lessen  the  ex- 
cavation. At  the  points  of  change  a  continuous  joint 
was  made  entirely  around  the  pipe;  this  was  covered  with 
a  broad  wrought-iron  hooj)  and  calked  with  oakum  soaked 
in  red  lead  and  oil.  It  was  planned  to  cover  the  pen- 
stock with  a  thin  layer  of  concrete;  but  as  the  ground 
was  naturally  moist  and  apt  to  remain  saturated,  this 
was  not  done.  Tlie  penstock  terminated  in  a  12-ft.  sec- 
tion of  cast-iron   pipes,  from  which  a   30-iu.  standpipe 


rose  about  10  ft.  liigii  and  two  41-in.  turltinc  branches 
and  a  ;i()-iii.  pump-suction  line  were  led  off. 

The  old  pipe  was  taken  out  at  the  time  of  rebuilding 
the  dam  (1913)  and  a  steel  pipe  substituted.  The  gen- 
eral condition  of  the  staves  was  good,  but  there  were 
numberless  leaks  through  sappy  ends.  These  spots  were 
so  rotted  that  general  repairs  were  out  of  the  question. 

The  old  stone  overfall  section  of  the  dam  had  l)een  built 
with  timber  construction  for  the  screens  at  the  canal 
inlet.  All  this  timberwork  had  rotted  out,  and  the  dam 
had  several  bad  leaks.  The  repairs  would  have  amounted 
to  so  nuich  that  it  was  decided  best  to  replace  the  old 
structure  with  a  modern  one.  The  water  had  to  be 
shut  o(f  about  GO  days  for  this  change. 

The  wrought-iron  cement-lined  force  main  laid  in 
1874  has  been  replaced  with  a  24-in.  tar  coated  cast-iron 
line.  The  original  distribution  lines  were  of  cement- 
lined  pii)e,  but  they  have  been  largely  replaced  by  cast 
iron.  The  lines  were  so  well  placed,  however,  that 
practically    no    revision    has    been    needed    up    to    date. 
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PIG.    2.     OLD    DAM.    PEN.STOCK    AND    POWER    PUMPS 
MANCHESTER,   N.   H. 

Original    equipment    of    vorks    designed    by    J.    T.    Fanning 
replaced    1913-15   by   modern    designs 


Pens+ock    Hoop    Joint 

Up  to  i'.H'i  aticntiou  to  administrative  details  was 
loose.  Drawings  and  documents  were  scattered  from 
cellar  to  garret  of  tlu'  l)uilding  occupied.  They  have 
now  been  collected,  iiidcxcil  and  stored  in  a  fireproof 
vault.  The  entire  system  has  been  mapped,  and  detailed 
locations  of  gates  and  service  pipes  are  now  gathered  on 
index  cards.  Eecords  are  kci)t  of  station  operation  and 
hydrant-pressure  tests. 

The  cost  of  hauling  coal  to  the  high-service  steam 
plant  has  been  cut  from  $1  to  50c.  per  ton  by  use  of  a 
motor  truck.  The  truck  is  employed  at  other  times  in 
repair  and  construction,  work.  It  carries  an  emergency 
tool  kit  at  all  times,  and  the  repair  crew  can  be  quickly 
assembled  for  special  services. 

Water  is  distributed  about  the  city  through  two  serv- 
ices: The  low,  supplied  by  gravity  from  the  distributing 
reservoir,  serves  the  central,  west  and  south  sections,  most 
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of  till'  iiu'rciiiitilc  iiiid  iiiiimil';utiiririL,f  disti'icts  and  the 
closi'lv  liuilt  rcsulciilial  disliid;  clfMit  imis  run  I'ldni  I'O 
to  180.  'rill'  lii^ii  M'r\ii('  sfi\cs  llif  iiorlli  and  rust  sei'- 
tioiis  (ri'sidi'iitial )  and  has  an  I'xtcnsion  to  I  lie  west  side 
(across  tho  Moniniac  U'ivi'r)  ;  elevations  averaf,'e  from 
105  to  ;}~5.  Niinu'rous  ciiu'rjieiii'y  I'luun'ctiuns  are  pro- 
viili'il  between  tin-  two  serviirs,  as  shown   in   Fii;.   1. 

The  averajie  daily  ronsiiniption  is  2.(ir)ti.()00  j^al.  fiiini 
the  low  service  and  1,  111'.*, 000  from  the  hij,di,  fjiviiifj;  a  per 
ia])ita  fi^'ure  of  .">  I  L;al.  Aiumt  HO'/J.  of  the  service  con- 
nections are  mclcicd,  there  heinjj  some  (i.lOO  meters  and 
7,900  connections.  'Plie  metered  rate  is  10c.  |ier  100 
cu.ft.  for  the  first  100,000  cu.ft.  per  quarter;  all  ahove 
is  elmrged  at  7c.  An  amuial  minimum  of  $8  is  impo.sed. 
There  is  also  a  lonjf  list  of  various  flat  rates.  The  city 
is  charged  $25  per  year  for  each  liydrant.  The  meter 
rates  are  to  be  compared  with  a  rate  in  1875  of  10  to  10c. 
per  100  cu.ft.  (for  15  and  over  100  cu.ft.  per  day  respec- 
tively). The  first  charge  for  hydrants  was  $(!0.  It  is 
interesting  to  notice  that  the  "rules  and  rcgidations" 
now  im})osed  on  customers  show  comparatively  minor 
changes  from  those  worked  out  by  Mr.  Fanning  in  1875. 

The  city  has  gradually  increased  its  holdings  of  land 
around  the  shores  of  Lake  Massabesic  until  it  owns  some 
82%  ;  it  has  control  by  agreement  of  over  10%  more 
of  the  shore.  In  1013  a  start  was  made  in  reforesting 
the  vacant  land  of  the  water  department.  In  that  year 
40,000  fine  seedlings  were  set  out,  and  in  191-1  and  1915 
there  were  planted  100,000  more.  The  first  seedlings 
show  excellent  growth,  many  being  30  in.  high. 

The  total  cost  of  works  to  Dec.  31,  1915,  was  $2,371,- 
000.  The  present  bonded  indebtedness  is  $350,000; 
$550,000  has  been  paid  out  of  tlie  sinking  fund  already — 
in  retiring  bonds — and  tliere  is  $9G,073  cash  in  the  fund. 

jMost  of  the  improvements  noted  have  been  made  under 
tlie  general  direction  of  Capt.  Charles  H.  Manning,  the 
well-known  veteran  engineer.  President  of  the  Water 
Board,  with  the  immediate  design  and  construction  in 
the  hands  of  J.  H.  Mendell,  Superintendent.  M.  G. 
Ferry  is  the  department  civil  engineer,  and  J.  L.  Wade  is 
water  registrar. 

By  E.  W.  Acton t 

The  choice  between  day  labor  and  contract  work  for 
road  construction  in  Minnesota  depends  largely  upon 
local  conditions  of  soil,  topography,  road  mileage,  etc., 
in  the  several  counties.  When  counties  are  equipped  with 
proper  machinery,  the  light  work  on  the  prairies  is 
handled  more  economically  by  day  labor.  But  for  heavy 
work  involving  large  yardage  the  contract  system  is  more 
economical.  Where  it  is  necessary  to  search  the  locality 
for  sufficient  material  to  build  a  road  for  $2,500  per  mile, 
it  is  nearly  impossible  to  estimate  cost,  and  reliable  con- 
tractors must  bid  so  high  to  insure  a  profit  that  ordinarily 
it  is  advisable  to  organize  a  day-labor  force. 

There  are  three  classes  of  road  work  that  should  not 
be  done  by  contract — work  that  involves  continuous  clas- 
sification, experimental  work  and  work  that  cannot  be 

•Abstract  of  a  paper  read  at  the  annual  meeting  of  the 
Minnesota  Surveyors  and  Engineers  Society,  at  St.  Paul,  Minn. 

tDivision  Engineer,  State  Highway  Commission,  St.  Paul, 
Minn. 


delinilejy  specided.  The  writer  also  (juestions  the  ad- 
visability i)f  attempting  to  contract  any  road  making  tiial 
iiivuhes  a  grading  cost  of  less  than  $500  per  mile.  Such 
construction  is  especially  adaptable  for  liladc-gradcr  and 
tractor  machinery,  the  investment  in  which  is  an  asset 
to  liie  coiinly,  but  may  become  a  liability  to  a  contractor 
with  (he  c(>ni|i!etinn  of  iiis  conlract.  Small  jolis  out  of 
line  (if  llie  day-labor  crew,  while  ninning  to  higii  unit 
costs,  may  somctiiiics  he  handled  more  economically  bv 
the  small  local  contractor. 

For  roadluiilding  lei  by  contract  the  overhead  expense 
is  a  small  and  profitable  item  wiien  it  involves  supplying 
the  bidders  witii  a  clear  and  definite  plan,  specification 
and  quantity  of  work  and  a  definite  knowledge  of  the 
conditions.  The  ovcirhead  ex])ense  is  as  essential  to  a  low 
unit  cost  on  day-labor  work  as  on  contract  work. 

Cl.\s.sification  of  ITioiivvay  Constuuction 

lligliway  construction  in  Minnesota  costs  from  $1,500 
to  $f,000  per  mile.  The  work  may  be  divided  into  five 
classes — clearing,  grubbing  and  grading,  culverts,  bridges 
and  surfacing.  Clearing  and  grubbing  are  easily  let  by 
contract  and  should  preferably  be  handled  in  this  manner, 
but  should  not  be  let  separately  from  the  grading.  In 
combination  a  material  reduction  in  overhead  charges 
may  be  .secured  upon  the  clearing  and  grubbing,  and  a 
reduction  in  the  unit  price  for  grading  will  be  obtained 
in  addition  to  the  avoidance  of  conflicting  interest  Ik- 
tween  contractors. 

Portable  culverts  of  concrete  pipe,  cast  iron  or  corru- 
gated metal  should  be  purchased  on  definite  specifications. 
Their  installation  should  be  included  in  the  grading  con- 
tract. The  straight  contract  for  monolithic  concrete 
culverts  is  often  a  failure,  owing  to  insufficient  super- 
vision, to  failure  of  the  contractor  to  realize  the  impor- 
tance of  a  structure  comparatively  buried  underground 
and  to  the  failure  of  supervising  boards  to  realize  the 
importance  of  first-class  workmanship.  Better  results 
have  been  obtained  with  the  county  furnishing  the  ma- 
terials and  letting  a  contract  by  the  cubic  yard  for  placing. 
Bridges  are  ordinarily  let  by  contract. 

Eoad  surfacing  is  governed  by  local  conditions.  When 
gravel  pits  are  available  in  which  the  contractor  may  place 
a  loading  device,  economy  may  be  obtained  by  letting 
contracts.  When  pits  are  pocketed,  streaked  and  inde- 
terminate and  mechanical  loaders  are  not  conducive  to 
securing  the  best  gravel  in  the  pit,  a  flat  contract  is  not 
economical  for  the  county.  Low  unit  costs  have  been 
obtained  by  using  day-labor  crews  in  developing  and  load- 
ing out  from  these  inferior  pits  and  contracting  for  the 
actual  haul. 

The  contractor's  liability  should  cease  with  the  delivery 
of  gravel.  The  maintenance  cost  to  insure  a  compacted 
surface  is  so  indeterminate  and  is  so  dependent  upon  the 
quality  of  gravel  and  the  weather  conditions  subsequent 
to  placing  that  a  contractor  cannot  make  an  intelligent 
bid  on  this  item.  Provision  should  be  made  for  this 
maintenance  by  day  labor. 

Five  methods  or  forms  of  contracting  have  been  used  on 
road  work  in  j\Iinnesota,  as  follows:  Lump  sum,  cost 
2)lus  percentage,  unit  price,  combination  of  lump  sum 
and  unit  price,  and  contracting  for  an  outfit  on  a  per 
diem  basis,  wherein  the  contractor  guarantees  a  minimum 
yardage  per  day.  The  first  two  have  proved  the  least 
satisfactory.     Unit  costs  on  such  lump-sum  work  have 


April  (k   li)K! 


K  N  G  I  N  E  K  1?  I  N  (i     N  K  W  S 


645 


averaged  iniicli  lii^lier  than  under  any  other  form  of  con- 
tract under  tlie  writer's  observation. 

The  cost-plus-percentage  method  is  more  satisfactory  in 
theory  than  in  prac^tice.  Too  often  the  county  is  i)aying 
for  the  experience  of  the  contractor,  in  wiiich  situation 
there  is  no  advantage  over  the  rental  of  equipment  and 
performing  the  work  by  day  labor.  However,  where  the 
j)ercentage  cost  actually  goes  toward  the  purchase  of 
experience,  this  system  should  be  very  acceptable. 

Outfit  on  Pek  Diem  Basis 

The  method  of  contracting  for  an  outfit  on  a  per  diem 
basis,  with  a  guaranteed  minimum  yardage,  has  been 
found  successful  locally  and  is  applicable  in  conjunction 
with  day-labor  work  only.  The  combination  of  the  lump- 
sum and  unit  price  is  a  compromise  that  has  been  read 
into  the  statute  governing  certain  public  work  under 
which  lump-sum  contracts  are  prescribed.  As  applied 
to  road  work,  the  contractor  is  required  to  bid  upon  unit 
prices  for  each  and  every  item  or  classification  of  work. 
The  unit  prices  determine  the  amount  of  the  contract 
and  also  form  the  basis  for  settlement  for  extra  work  or 
deductions. 

By  carrying  a  contingency  fund  it  is  possible  to  secure 
very  satisfactory  results  with  this  form  of  contract.  It 
is  the  most  .satisfactory  plan  on  bond-issue  work  when  a 
form  of  lump-sum  c(jntract  must  be  used  to  comply  with 
the  law. 

The  unit-price  method  is  ideal  from  the  engineer's 
and  the  contractor's  point  of  view.  It  is  the  fairest  method 
of  contracting  and  tends  toward  the  lowest  possible  imit 
bid.  Contractors  feel  safe  in  that  omissions  of  sufficient 
quantities  in  the  original  estimate  and  revisions  in  com- 
pliance with  the  engineers'  instructions  or  with  the 
desires  of  supervising  boards  can  be  made  without  a  ques- 
tion as  to  the  method  of  final  payment.  The  principal 
objection  lies  with  the  supervising  boards,  who  feel  that 
there  are  not  sufficient  restrictions  upon  the  engineer. 

Disadvantages  of  the  Contract  System 

On  the  small  job  the  inefficient  and  inexperienced  man 
who  must  make  contracting  a  side  line  rather  than  a 
business  has  placed  contract  work  in  disrepute.  On  the 
large  jobs  the  contract  broker  has  contributed  to  the 
same  results.  The  objections  are  more  apparent  than  real 
from  a  strictly  economic  point  of  view. 

The  letting  of  a  contract  to  an  unreliable  contractor  is 
not  a  fault  in  the  contract  system,  but  an  error  of  judg- 
ment on  the  part  of  the  supervising  boards.  Lack  of 
efficiency  and  experience  with  the  small  contractor  is  a 
matter  for  correction  by  education.  This  possibly  may 
involve  a  high  cost  in  supervision.  But  the  small  scat- 
tering jobs  must  continue  for  several  years,  and  with 
patient  effort  upon  the  part  of  the  engineers  and  super- 
vising boards  these  small  contractors  will  become  a  val- 
uable asset  to  llu"  community. 

The  contract  l)roker,  who  assumes  the  liability  of  the 
execution  of  a  road  contract  with  the  purpose  of  scali)ing 
a  profit  from  a  following  of  subcontractors,  claims  that 
his  profits  are  a  legitimate  expense  covering  his  risk 
for  assuming  the  liability  and  furnishing  a  bond.  But 
in  practice  these  profits  are  entirely  out  of  proportion 
to  the  profits  for  the  actual  performance  of  the  work. 

The  condition  may  be  overcome  by  cooperation  between 
the   engineer   and   supervising   board    in    splitting   up   a 


large  |)nijcct  into  several  subdivisions.  By  an  investi- 
gation of  the  contracting  Held  it  is  possible  to  bring  these 
subdivisions  to  dimensions  that  will  not  be  detrimental 
to  the  project  and  will  at  the  same  time  open  the  work 
to  the  greatest  possible  competition  from  contractors  who 
intend  to  place  a  working  organization  on  the  job. 

Another  difficulty  is  tlie  inexperienced  contractor  who 
can  furnish  a  certified  check,  a  surety  bond  and  a  bid 
so  low  that  it  is  impossible  to  perform  the  work  at  the 
bid  prices.  Engineers  may  protest  the  letting  of  such 
a  contract,  but  supervising  boards  will  insist  upon  the 
low  bid;  and  so  long  as  a  bond  is  furnished,  there  seems 
to  be  no  other  method  of  determining  responsibility. 
This  feature  is  becoming  less  objectionable  as  the  surety 
bonding  companies  are  becoming  more  wary. 

Comparison  of  Contract  and  Day-Lahor  Work 

The  most  frequent  objections  to  contract  work  are  the 
high  cost  of  supervision,  the  desire  to  eliminate  contrac- 
tor's profit  and  the  high  cost  as  compared  with  the  low 
cost  of  day  labor.  The  apparently  low  cost  of  day  labor, 
however,  is  too  often  the  result  of  lack  of  proper  super- 
vision, with  a  consequent  lowering  of  the  standard  of 
work  to  which  the  contractor  would  be  requircid  to  adhere. 
If  auditing  was  applied  as  rigidly  to  the  day-labor  sys- 
tem as  to  contract  work,  it  would  often  reverse  the  final 
conclusions. 

Eliminating  the  contractor's  profit  for  the  purpose  of 
constructing  a  greater  road  mileage  is  only  possible  when 
the  county  can  work  up  an  organization  as  efficient  as 
that  of  the  contractor.  Oidinarily,  when  competent  man- 
agement is  employed  for  building  up  such  an  organiza- 
tion, a  necessary  waste  of  energy  must  at  once  be  expended 
to  overcome  political  interference. 

Experience  has  shown  that  the  unit  prices  obtained 
on  the  contract  system  are  as  low  as  those  on  day-labor 
work  under  ordinary  working  conditions  and  that  con- 
tract work  is  conducive  to  a  higher  standard  of  construc- 
tion than  is  obtained  under  the  day-labor  system.  The 
educational  value  obtained  from  efficient  contract  work 
has  compensated  for  the  contractor's  profits  thus  far. 

The  conclusions  are  that  there  must  be  a  combination 
of  both  day-labor  and  contract  work.  Contract  work  un- 
der reasonably  fair  conditions  is  successful,  and  to  obtain 
the  same  degree  of  success  on  the  day-labor  system  re- 
quires the  employment  of  the  same  efficient  organization 
by  the  county  as  by  the  contractor. 


A  3.4-Mi.  Power-TransmlMMlon  Cable  has  been  laid  from 
Palsjo,  Sweden,  to  Maiienlyst,  Denmark,  as  a  trial  installa- 
tion. At  Holsingborg  the  power  is  talien  at  50,000  volts  from 
the  power  lines  of  the  South  Swedish  Power  Co.,  stepped  down 
to  25,000  volts  and  sent  3  mi.  to  Palsjo  by  an  underground 
cable.  On  the  Danish  shore  a  mile  of  underground  cable  leads 
to  a  transformer  -station  near  Elsinore.  Here  the  current  is 
stepped  up  to  50,000  and  transmitted  down  the  coast  for  some 
21  mi.  by  the  North  Zealand  Klectric  Co.  To  protect  the 
power  cables  from  diaKging  anchors,  a  parallel  steel  protect- 
ing cable  has  been  laid.  To  mark  the  crossing  and  warn 
navigators,  steel  towers  13x20x82  ft.  have  been  erected, 
covered  with  white  boards  and  lighted  at  night  by  green 
lamps.  The  power  cables  have  three  copper  conductors,  each 
of  0.109-sq.in.  cross-section  area  insulated  with  0.50  in.  of  im- 
pregnated paper,  inclosed  in  a  lead  sheath  and  armored  with 
galvanized  Z-wlres.  The  exterior  diameter  is  about  3%  In. 
and  the  weight  about  56  lb.  per  yd.  This  cable  will  be  tried 
for  a  couple  of  years;  and  if  satisfactory,  two  more  will  be 
put  down.  It  will  be  recalled  that  at  this  crossing  a  direct- 
current  20,000-volt  line  (Thury  system)  was  projected  a  few 
years  ago   (see  "Engineering  News,"  Mar.  27,   1913,   p.   617.) 
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R.e]b^uinlldin^  Bar^^e  Camal   atl  dlhe 
Iroimdlecq^ontl  Break 

Bv    Kmiij:   liOW* 

On  Sopt.  3,  1912.  a  lari^'c  hivnk  ociuricd  in  llic  iicwlv 
couslriiclrd  part  of  tlio  Now  York  Stale  Bar;,'!'  (!mii;iI  at 
tlic  crossiiiji'  of  tlie  Iromliupioit  Cvvvk  ciilvcrl.  aliirnl  II 
mi.  east  of  Kodiestor,  N.  S'.  Tim  break  ami  its  subse- 
quent temporary  repair  were  I'ully  described  in  /'Jni/iiiacr- 
iiig  NeiL'N,  befrinniiifj  Sept.  1!),  1!)12,  ]).  518,  and  continu- 
ing in  a  number  of  issues  thereafler.  At  tliis  location 
the  I'anal  was  carried  in  a  reiiilurced-cuiK  rcte  trouj^h  !)(! 
ft.  wide  and  Ki  it.  (lce|i,  on  ai:  eniiianknient  about  GO 
ft.  lu,<;li.  This  embankment  was  for  a  jiarl  of  its  length 
of  many  years'  standing,  but  at  one  end  bad  been  recently 
built  for  the  new  canal  alignment.  Tbe  break  occurred 
entirely  on  the  old  embankment  over  an  old  culvert  which 
had  been  repaired  a  number  of  times  and  which  at  the 
time  of  the  accident  was  being  lengthened.  The  canal 
was  carrying  \2  ft.  of  water,  and  the  failure  was  due  to 
the  washing  out  of  the  embankment  for  a  length  of  about 


'I'ins  .suggestion  was  sui)S('(|uen1  ly  abniidoncd  in  I'avor  of 
a  ^(■ll^nl(■  111  iiuilij  a  new  cuKnl  alongside  the  old,  replace 
the  oil!  ciiilianknicnt  and  icbuHd  Ibe  concrete  trough  wilb 
some  slight  niodidcations.  In  conrormily  with  this  de- 
cisiiiti  an  arrangement  was  made  last  I'all  by  the  Super- 
iiiti'ndciit  of  Public  Works  wilb  a  (Irni  of  contractor>, 
Mycr>  &  MiW'illianis,  to  remo\r  a  portion  oT  the  timber 
Hume,  excavate  a  large  part  of  tlu!  (jld  (Mubankment  down 
to  water  level,  build  a  luiw  double-bo.\  con(;rete  cuKcrl 
and  replace  tlie  cnd)aid<nient  to  Kl.  110  ft.,  or  1!)  ft. 
below  the  liiii<hed  to])  of  tlie  embankment. 

Aftei'  lliis  is  done,  it  is  intended  to  rebuild  the  torn- 
out  portion  of  tlic  timber  Hume  and  to  leave  the  canal 
at  this  point  in  the  sana;  condition  during  the  season  of 
i!)l()  as  it  has  been  in  iluring  the  i)ast  four  seasons.  Be- 
ginning tln'n  in  tbe  fall  of  lOKi,  after  the  canal  is  shut 
down,  tbe  tindier  Hume  will  be  torn  out  and  replaced  bv 
a  reinforecd-concrete  trough  section  of  full  width  and 
depth. 

Soon  after  the  close  of  canal  navigation  in  Novend)er, 
1915,  operations  to  this  end  weie  begun.     At  the  present 
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SECTION  THROUGH   IRONDEQUOIT   PILL  OF  NEW  YORK   STATE   BARGE   CANAL 
Dotted    lines    show    future    peiinanent    construction 
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/  Timber  Flume  built  a  fter  break. 
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PIG.    2.     LONGITUDINAL    SECTION    THROUGH    EMBANKMT^NT,   SHOWING  REPAIR  WORK 


500  ft.  following  the  ru])ture  of  the  concrete  trough. 
This  rupture  was  undoubtedly  caused  by  the  settlement 
of  the  fill  over  the  old  culvert,  the  foundations  of  which 
had  been  weakened  by  the  inflow  of  groundwater. 

The  work  of  repairing  the  break  was  commenced  within 
a  few  days  of  the  accident  and  consisted  mainly  of  refilling 
the  washout  with  sand,  the  only  available  material  in  this 
section  of  the  country,  and  building  a  timber  flume  sup- 
ported by  piles  driven  into  the  new  fill.  This  flume  was 
thoroughly  waterproofed  and  was  built  to  a  width  of  31 
ft.  and  a  depth  of  7  ft.,  sufficient  to  carry  the  traffic 
which  was  then  running  through  the  Erie  Canal.  The 
concrete  trough  at  each  end  of  the  break  was  dammed 
oft"  for  the  entrance  of  this  narrow  flume  into  the  wider 
canal  section.  The  flume  served  the  purposes  of  navi- 
gation during  four  seasons — 1912,  1913,  1914  and  1915. 

Various  plans  for  permanently  repairing  the  break  were 
suggested  and  a  number  of  plans  made.  One  was  the 
building  of  a  concrete  aqueduct  ■wath  five  or  more  arches. 

*745  Lafayette  Ave.,   Buffalo.   N.   Y. 


time  the  embankment  has  been  cut  in  two,  making  a 
V-shaped  hole  of  large  dimension,  shown  in  the  accom- 
panying views.  The  width  of  the  new  excavation  (along 
center  line  of  Barge  Canal,  right  angles  to  axis  of  culvert) 
on  top  is  about  200  ft.,  at  bottom  about  40  ft.,  and  the 
depth  below  bottom  of  trough  about  60  ft.  The  upper 
portion  of  the  cut,  about  30  ft.  deep,  was  made  by  the 
revolving  derrick  running  on  trestle  work,  with  drag 
buckets,  the  material  being  deposited  right  and  left  of  the 
embankment.  The  lower  portion,  also  about  30  ft.  deep, 
was  mainly  removed  Ijy  steam  shovel.  Eevolving  derricks 
were  also  used  near  the  bottom. 

The  work  of  drivings  the  wooden  foundation  piles  for  the 
new  culvert  is  in  progress.  Locomotive  cranes  with 
steam-hammer  attachments  on  the  boom  are  used.  The 
piles  are  driven  inside  a  coffer-dam  of  Lackawanna  steel 
sheetpiling,  and  the  coffer-dam  is  kept  unwatered  by 
centrifugal  pumps  located  at  the  north  end  of  the  new 
culvert.  The  high  trestle  built  into  one  side  of  the 
excavation    supports    the    tracks    for    the    derrick    sup- 
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FIG.  3.    LOOKING   EAST  TOWARD  OLD  TROUGH  AND  NEW 
CONSTRUCTION   TRESTLE 

plying  the  construction  materials  for  the  new  work. 
Hand  and  gravel  abound  in  large  quantities  near 
the  building  site,  and  the  gravel  waslior  and  concrete 
mixer  pre\iously  used  on  this  contract  are  used  on  the 
present  work,  as  also  are  the  steam  shovels,  dump-cars, 
railroad  tracks  and  machinery  yet  remaining. 

Tlie  new  culvert  has  a  length  of  500  ft.  and  is  of  a 
square  double-box  reinforced-concrete  section.  The  work 
is  being  done  by  force  account  and  includes  everytliing 
below  El.  446.  Above  that  the  permanent  work  is  com- 
prised in  a  new  contract,  for  which  bids  were  opened  on 
Feb.  16,  1916,  the  State  Highway  Construction  Co., 
Beacon,  N.  Y.,  being  low  bidder"  at  $488,103.  The 
reconstructed  concrete  trough  is  included  in  this  new 
contract,  but  differs  from  the  old  one  in  that  inspection 
galleries  are  provided  and  4-in.  tile  drains  leading 
to  them  will  take  any  escaping  water  to  two  nian- 
iioles — one  in  the  north  and  the  other  in  the  south  end. 
Here,  a  12-in.  sluicie  valve  is  located,  and  the  accumulated 
water  is  carried  down  the  slope  in  a  12-in.  cast-iron 
tlexible-joint  pipe.  There  will  be  also  modifications  of 
the  floor  of  the  trough,  two  layers  of  concrete  separated 
l)y  screened  gravel  with  the  usual  tar  felt  waterproofing 
being  provided.     The  new  trough  will  be  TOO  ft.  long. 


J)V    -Jonx    jjA.MB* 

The  period  f)f  efiicient  service  and  the  relative  cost  of 
installation  and  maintenance  of  wood-stave  and  steel  riv- 
eted pipe  have  been  matters  of  much  interest  for  some 
years  past  to  both  engineers  and  water-department  officials 
in  many  sections  of  the  country.  It  is  a  matter  of  great 
importance  when  we  consider  the  millions  of  dollars  in- 
vested in  pipe  lines  and  the  millions  more  that  are  yet 
to  l)e  invested. 

The  two  water-supply  conduits  from  Cedar  River  to  the 
City  of  Seattle,  Wash.,  have  a  combined  length  of  62.61 
mi.,  50.47  mi.  of  which  is  wood  stave  and  12.14  mi.  steel 
riveted. 

After  15  years  in  the  ground  (which  for  the  most  part 
consists  of  sand,  gravel  or  what  is  known  as  "shot  clay" — 
clay  mixed  with  gravel)  the  steel  pipe  when  stripped  sliows 
considerable  evidence  of  rust  where  the  asphalt  coating 
has  been  injured  in  handling  and  also  in  spots  under 
the  coating,  where  rust  had  taken  hold  previous  to  the 
repainting. 

The  wood  staves  began  to  show  evidence  of  decay  in 
about  7  years  after  installation;  but  the  deterioration 
was  very  irregular,  depending  partly  on  the  nature  of  the 
soil  (the  sections  in  gravel  going  first),  partly  on  the 
degree  of  saturation  due  to  head  and  partly,  in  fact  quite 
largely,  to  defective  material  in  the  staves.  It  is  found 
that  two  staves  side  by.  side  may  show  great  variation  in 
the  degree  of  decay.  For  this  reason  the  repairs  some- 
times require  the  replacement  of  a  few  staves  and  some- 
times the  removal  of  a  considerable  section  of  pipe. 

The  process  of  renewal  is  quite  simple.  The  new 
staves,  which  are  now  coated  before  installation  with  two 
applications  of  conserve  or  creosote,  are  furnished  in 
lengths  from  10  to  30  ft.  A  form  of  invert  correspond- 
ing to  the  outside  semidiameter  is  used  upon  which  to 
lay  the  lower  staves.  On  this  form  the  staves  are  built 
up  to  the  horizontal  diameter  and  driven  to  place  endwise; 
the  upper  staves  thus  rest  upon  the  lower  ones  and  are 
held  in  place  partly  by  the  steel  bands  and  partly  by  the 
projecting  ends  of  the  staves  at  the  semifinished  end  of 
the  pipe  while  being  driven  to  position.  The  principle 
of  broken  joints  is  used  in  all  construction. 

The  cost  of  original  installation  of  the  42-in.  wood 
pi])e,  with  labor  at  $2  to  $2.25  per  day,  was  $3,507  per 
foot.  The  cost  of  renewing  the  staves  varies  with  the  cost 
of  labor,  the  difference  in  excavation  cost  and  the  spacing 
of  the  bands.  With  wages  of  common  labor  at  $3  per 
day  the  cost  will  vary  from  $1.50  per  foot  where  the 
number  of  bands  is  1  per  foot  to  $2.25  where  the  bands 
run  6  to  the  foot. 


Philadclpliin  Kl«>«-«rie  RateH  will  be  generaUy  reduced  some 

12'!  as  the  result  of  a  compromise  in  the  action  between  the 
City  of  Philadelphia  and  the  Philadelphia  Electric  Co.  before 
the  Pennsylvania  Public  Service  Corporation.  It  has  been 
agreed  to  reduce  rates  (proportionately  for  all  classes  of 
business)  on  the  basis  of  cutting  $1,000,000  from  the  191.'5  gross 
earnings  of  $7,849,267.  The  company's  annual  surplus  for 
191.5,  after  paying  dividends,  was  $763,000.  The  case  has 
been  running  since  November,  1914,  and  valuations  have  been 
made  by  D.  C.  &•  W.  B.  Jackson.  Sanderson  &  Porter.  "W.  Mc- 
Clellan,  M.  R.  Maltbie  and  F.  W.  Ballard.  The  company's  stock 
rose  on  the  announcement,  owing  to  prospects  of  increased 
business  more   than   offsetting   the   reductions. 


FIG.    4.     DRIVING    CULVERT    PILES    TN    BOTTOM    OF    CUT 


•Auditor,  "Water  Department,  Seattle,  Wash. 
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The  pcrci'iitiij,^'  dl'  the  taluiliir  safe  liinds  for  liciiriis  sup 
porti'il  siilt'wisc  to  Ih'  iisi-d  I'di-  bcnuis  not  so  supiiDilnl  i- 
<.'ivrii  ill  llii'  IlctlilcluMii.  .hnii's  &  liaiii:Iiliii.  riiirni\, 
Caiiihiia  and   ('ai'ii('',Mt'  liaiidlxioks  as   follows: 

, Kutlo  of  Span   to   r-'lantte  Width , 

Hundbook  10     1 .',     :;o    2r.  30  Sr.   10  50  60  70      so      "JO   ion 

Bethlohom     1 

Jones  &•   LnUKhlln  \  100  100  100  Of)  90  sr.  80  70  60  50  Table  stops 

I'hoenix     ) 

Cambria     100  100     9»  93  S7  80  73  Gl  51  43      36      30    26 

CarncKle     l"'i     :M     si  72  fill  5:!   1 1    }  '^'l,V,",w''<r'^ ''   ''''' 

ConsidcriiiL:'  llir  wide  divcruciicc  of  sir(Mit;i!i  sliown  in 
this  tahlc,  a  rr\  irw  of  tlic  sulijrrt  iiiav  lie  of  illtrrot.  If 
is  well  known  Ihat  lln'  coinpri'ssiou  llan.irc  of  a  licain  is 
not  a  sini|iic  column — tho  flaiifro  stress  is  not  a  maxinmni 
thn)ugln)iii  lln'  \\liolo  Icnu-tii,  and  tlie  to]i  flanfi'e  rcct'iNcs 
soiHO  support    from   the  wcli  and   llu'  tension    llaiif^c. 

The  first  values  in  the  table  have  been  used  more  widely 
tlian  anv  otliers.  In  the  Peneoyd  hook,  "Steel  in  Con- 
struction.'" ISSj,  edited  by  James  Christie,  there  arc  the 
following  para,L;raplis: 

Our  exporii-nce  has  been  that  a  beam  without  lateral  sup- 
port is  more  stable  than  is  commonly  supposed.  In  an  open- 
webbed  beam  tlie  top  flanKe  acts  as  a  simple  strut  and  i;! 
liable  to  lateral  flexure  when  the  unsupported  length  is 
considerable.  But  in  a  solid  beam  the  parts  in  tension  sus- 
tain the  parts  in  compression  and  prevent  the  bucltlinB  that 
would  otherwise  occur. 

Experiments  have  shown  a  reduction  of  about  one-third  of 
the  normal  modulus  of  rupture  when  the  length  of  the  beam 
becomes  SO  times  its  flange  width.  But  as  the  long  beam  may 
suffer  if  exposed  to  accidental  cross-strains,  we  recommend 
the  greatest  safe  load  to  be  reduced  in  such  a  ratio  for  long 
beams  that  when  the  length  is  70  times  the  flange  width  the 
greatest  safe  loads  will  be  i-educed  one-half.  This  will  give 
safe  loads,  corresponding  to  given  lengths,   as  follows: 

BEAMS   WITHOUT   LATERAL,   SUPPORT 

Proportion  of  Tabular  Load 
Length  of  beam  Forming   Greatest    Safe    Load 

20  times  flange  width  Whole  tabular  load 

30  times  flanf^e  width  "/lo  tabular   load 

40  times  Hant;e  width  Vio  tabular  load 

50  times  flange  width  '/lo  tabular  load 

60  times  flange  width  °/io  tabular  load 

70  times  flange  width  ^/w  tabular  load 

As  long  as  it  was  published,  the  Peneoyd  book  retained 
these  paragraphs.  The  table  will  be  found  in  editions 
of  the  Carnegie  "Pocket  Companion"  for  20  years  pre- 
vious to  1913.  It  is  still  given  in  the  handbooks  of  the 
Bethlehem  Steel  Co.,  the  Jones  &  Laughlin  Steel  Co. 
and  the  Phoenix  Iron  Co.  It  is  given  also  in  Kent  and 
Kidder  and  is  quoted  by  many  writers.  What  ]\Ir. 
Christie  said  25  years  after  it  was  published  will  be  a 
surprise  to  most  readers* : 

Some  experiments  were  made  on  beams  of  considerable 
length  in  proportion  to  cross-section  and  without  lateral  sup- 
port, the  object  being  to  ascertain  approximately  how  the 
working  loads  should  decrease  as  the  length  of  the  beam 
increased.  As  I  remember  it,  the  results  of  these  experiments 
were  unsatisfactory,  and  although  tables  were  formulated 
suggesting  a  scale  of  reduction  for  loads  on  long  beams 
without  lateral  support,  yet  these  tables  had  neither  a  ra- 
tional nor  an  experimental  basis,  but  were  derived  by  a 
general  estimate  of  probabilities.  For  long  beams,  when  the 
beam  is  reasonably  straight  and  its  load  free  from  vibration, 
a  large  load  appeared  to  be  safely  borne.  But  this  was  not 
the  case  when  lateral  vibrations  were  set  up.  The  long  beam, 
heavily  loaded,  appeared  to  be  in  a  state  of  unstable 
equilibrium. 

In  obtaining  the  second  series  of  values,  it  is  assumed 
that  the  top  flange  of  a  beam  acts  as  a  column  and  the 

•American  Bridge  Co.,  30  Church  St.,   New  York   City. 
^''Proceedings"     of    the     Engineers'     Club     ot     Philadelphia, 
\'ol.  XXVI,  p.   Ill,  April,   1J09. 


section    is   a    riTtiiUL'ie    of    width    //.      'i'lic    sipiarc    of    tlic 

radius  of  gyration    i>  For   the    reason    that    the   tup 

libi'i-  are  partly  licid  liy  Ihc  libers  below,  a  unit  sires: 
of  IS.OOO  i<  u>cd  iii-tcad  of  fbe  ordinary  Ki.OOO  for  sim- 
ple edluinii-.  r>iiig  the  Ifankine  fniinula  for  columns 
«ifb  lived  ends,  the  intensity  of  stress  in  the  (;.\treinc 
libers   is 

IS.diiO  IK.dOO 


Sc^ 


1  +;, 


1+-., 


r^ 


This    is    the    Cjinibria    fdininhi,    by    wbieb    the    allowable 

(iber  stress  for  aii\'  ratio        mav  be  olitained.      'I'Ik;  ratio 

of  the  stress  thus  found  to  lln'  oi'dinary  unit  stre.s.s  is 
the  percentage  of  tabular  load  for  beams  supporteil  later- 
ally  tbat    laii   be   Used    for   beams   not    so  sup|)orted. 

if  ;■-  =  -  ■  or  /•  =  -     ,      be  siibslitnted  in  the  .American 

1:1  3.4b 

l>ridii('  Co.  comnressiou    lormiila   S,-  =    I !»,()()()  —    lOO  -, 
'  -  r 

we  have  Sc    =   1!),000  —  3ir)-.       Making  an  arbitrary 

rediiefion   and   using   round    numbers,   Sc    =    19,000   — 
I 

'  b' 

All  English  handbook,  Skelton,  "Structural  Steel," 
1915,  rule;;  that  if  the  top  flange  of  a  girder  is  not  sup- 
ported sidewise  at  intervals  of  less  than  20  times  the 
flange  width,  the  working  stress  -should  be  reduced.  "It 
is  considered  good  yjractice  to  reduce  the  stress  by  a  per- 
centage equal  to  the  ratio  of  span    (or   free  length)    to 


jreadth  less  20,  iiamelv, 


G--)%- 


This  is  but 


another   way   of   expressing   the    values   of   the    Peneoyd 
table. 

Hudson,  "I^late-Girder  Design,"  1911,  suggests  Sc    = 

16,000  —  200  -.      Kunz,  "Design  of  Steel  Bridges,"  19] .->, 

writes:     "The  formula  ](),000  —  70-    for  the  permissi- 
ble stress  in  ordinary  columns  may  therefore  safely  be 

rei>laced  bv  the  formula  Ki.OOO  —  50-    for  the  stress  in 
i  .  ^ 

the  compression   flange  of  girders."     This  is  equivalent 
/ 

to  ir.,000  —  I'liy. 

0 

Other  formulas  have  been  followed  in  the  past,  but  they 
have  largely  fallen  into  disuse.  The  22-page  handbook, 
"Kolled  Iron  Beams  Made  by  the  New  Jersey  Steel  and 
Iron  Co.,"  was  a  pioneer  in  its  line.  From  a  rare  copy, 
dated  1871,  i.s  taken  the  following: 

Beams  Unsupported  Sidewise — To  flnd  the  coefficient  for 
strength  when  the  beam  has  no  support  sidewise  between  the 
bearings  upon  which  it  rests.  Rule:  Multiply  the  coefficient 
for  strength  in  column  VI  of  the  preceding  table  by  the  num- 
ber given  in  column  IX  in  the  table  on  next  page,  headed 
"Correction  for  Lateral  Deflection,"  and  divide  the  product  by 
the  number  in  column  IX,  plus  the  square  of  the  span  taken 
in  feet. 

It  is  not  stated  how  the  "Correction  for  Lateral  De- 
flection'' was  obtained. 

The  handbook  of  the  Passaic  Rolling  Mill  Co.,  dated 
1884,  give.;  a  table  of  the  "Safe  Load,  in  Ton.s,  for  Beams 
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in  wliich  a  =  the  strain  in  beams  braced  sidewiso.  I  = 
lengtli  in  Indies,  and  ?/>  =  width  in  inches." 

The  Pottsville  Iron  and  Steel  Co.  in  its  "Handbook," 
1887,  uses  the  same  formula  for  its  reduction  table,  as- 
suming the  numerator  in  tlie  second  term  to  be  equal  to 
one-third  the  modulus  of  rupture. 

CONTKIBUTIONS  TO  THE  TlIEORY  OF  THE  PROBLEM 

In  the  Philo.wphical  Magazine,  Vol.  XLVIII,  pp.  29S- 
.309,  September,  1899,  there  is  a  paper,  "Stability  of  Lonjr 
Beams  Under  Transverse  Forces,"  by  A.  G.  M.  Mitchell, 
of  Melbourne,  Australia.  Although  the  author's  experi- 
ments on  a  steel  straiglit-edgc  verified  to  a  remarkable 
degree  the  results  he  had  obtained  by  theory,  the  formulas 
developed  are  not  applicable  to  structural  shapes. 

The  book,  "Experiments  on  the  Flexure  of  Beams : 
Discovery  of  New  Laws,"  1903,  by  Albert  E.  Guy,  is  a 
reprint  of  the  author's  articles  in  the  American  Machinist. 
The  experiments,  made  witli  diminutive  wood  flats,  add 
little  to  our  knowledge  of  the  lateral  flexure  of  I-])eams. 

A  paper,  "Lateral  Strength  of  Beams,"  by  H.  D.  Hess, 
is  published  in  the  "Proceedings"  of  the  Engineers'  Clul) 
of  Philadelphia,  Vol.  XXVI,  1909.  (It  was  the  dis- 
cussion of  this  paper  that  drew  from  Mr.  Christie  the 
remarks  previously  quoted.)  In  the  ordinary  column  the 
load  is  uniform  throughout,  while  in  the  compression 
flange  of  a  beam  the  stress  varies  from  zero  at  the  sup- 
ports to  a  maximum  value  at  the  center  of  the  span. 
Hess  obtains  the  length  of  a  column  which  is  equivalent 
to  the  compression  flange.  The  percentage  of  tabular  load 
to  be  used  for  beams  uniformly  loaded  and  unsupported 
sidewise  varies  according  to  his  equations  from  99  for 


10  to  58  for  7  =   50 


I 
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A  paper,  "Tests  of  Standard  I-Beams  and  Bethlehem 
Special  I-Beams  and  Girder  Beams,"  by  Edgar  Marburg, 
in  the  "Proceedings"  of  the  American  Society  for  Test- 
ing Materials,  Vol.  IX,  1909,  came  as  a  shock  to  designers 
of  steel  structures  by  reason  of  the  low  vahies  recorded 
of  the  elastic  limit.  A  number  of  15-in.,  24-in.  and 
30-in.  beams  supported  at  the  ends  and  unstayed  later- 
ally were  tested  for  l)ending.  The  span,  center  to  center 
of  end  supports,  was  15  ft.  for  15-in.  beams  and  30  ft. 
for  24-  and  30-in.  beams.  The  standard  beams  failed  in 
every  instance  l)y  "lateral  deflection  of  top  flange,"  show- 
ing an  elastic  limit  averaging  cmly  20,000  lb.  The  Beth- 
lehem beams  failed  by  "twist  of  wel)"  and  showed  a  higher 
elastic  limit  for  15-in.  beams,  but  lower  for  larger  sec- 
tions. A  comparison  with  tabular  loads  based  on  a 
working  fiber  stress  of  10,000  lb.  is  precluded  by  the 
fact  that  test  ]iieces  cut  from  tlie  compression  flange  and 
root  showed  elastic  limits  from  11.000  to  33,000  lb.  in 
pure  tension.  Professor  Marburg  says  in  his  jiaper.  "The 
number  of  tests  are  not  sufficient  to  warrant  definite  con- 
clusions." 

In  the  paragraph,  "Failure  of  Beams  Due  t6  Flexure  on 
the  Compression  Side,"  in  Boyd's  "Strength  of  Mate- 
rials," 1911,  the  Cambria  formula  is  deduced. 

Bulletin  No.  68,  Sept.  1,  1913,  of  the  University  of 
Illinois    Engineering    Experiment    Station    is    a    moiio- 


grapli.  "The  Strength  of  I-Beams  in  Flexure,"  by  Prof. 
Herbert  F.  Moore.  For  buckling  of  compression  flanges 
of  1-beanis  Professor  Moore,  like  Iles.s,  finds  an  equiva- 
lent column  length.     He  sunmiarizes  : 

The  computed  ultimrite  fiber  stress  for  steel  I-beams  not 
restrained  asainst  sidewise  buckling  of  the  compression  flange 
is  given  by  the  formula, 

ml 

Pi  =  40,000  —  60 

r' 
in  which  F,  Is  the  extreme  fiber  stress,  in  pounds  per  square 
incn,  comi)uted  by  the  usual  flexure  formula,  1  Is  the  length 
of  span  of  beam  in  inches,  r'  is  the  radius  of  gyration  of  the 
I-section  about  a  gravity  axis  parallel  to  the  web,  and  m  is 
a  coefficient  dependent  on  the  method  of  loading,  ml  being  a 
so-called  equivalent  column  length. 

The  value  of  m  for  a  simple  beam  with  uniform  load 
is  given  as  0.667,  and  with  load  at  mid-point  as  0.500. 
For  primary  failure  by  sidewise  buckling  15  tests  were 
made  on  8-in.  I-beams  of  s])ans  from  5  to  20  ft.  The 
extreme  values  observed  fell  within  2,500  lb.  per  sq.in. 
of  the  values  found  from  the  formula.  Regarding  some 
tests  to  failure  of  8-in.  beams  restrained  from  twisting 
of  ends,  the  author  writes:  "For  all  except  the  short- 
span  I-beams  the  fiber  stresses  develo])ed  at  failure  by 
beams  restrained  from  end  twisting  did  not  differ  appre- 
ciably from  the  fiber  stresses  developed  at  failure  by  the 
beams  not  so  restrained.  Failure  for  both  kinds  of 
beams  occurred  by  sidewise  buckling,  and  it  would  seem 
that  restraint  of  ends  of  I-beams  against  twisting  does 
not  appreciably  increase  their  resistance  to  sidewise 
buckling." 

This  may  be  true  of  shallow  beams,  but  it  is  doubtful 
if  it  is  so  of  deeper  ones  where  the  web  receives  little  or 
no  stiffening  support  from  the  bottom  flange. 

New  Reduction  Formula  Recommended 

From  the  foregoing  it  will  readily  be  seen  that  pro- 
posed formulas  for  reduction  rest  upon  neither  accurate 
theory  nor  adequate  experimental   data.     The  formula, 

19,000  —  300  J,    upon  whidi  the   Carnegie  values  are 

based  probably  errs  on  the  side  of  safety. 

The  writer  suggests  that  19,000  —  250  -j  be  used  when 

the  lateral  unsupported  length  exceeds  12  times  the  width 
of  the  compression  flange.  The  length  should  in  no  case 
exceed  50  times  the  width  of  the  compression  flange.  Of 
course  this  applies  to  static  loads  only.  For  beams  used 
as  crane-runway  girders,  provision  must  be  made  for 
horizontal  thrust,  often  assumed  to  be  -^V  the  lifting 
capacity  of  the  crane. 

Government  Calls  for  a  Pereenlnne  Bid — The  specifications 
covering  alterations  to  building  No.  172  at  Indian  Head,  Md., 
bids  for  which  were  recently  opened  by  the  Bureau  of  Yards 
and  Docks,  called  for  these  bids  under  two  items  as  foIlOArs: 
Item  1,  estimated  outside  price  of  work;  Item  2,  net  per  cent, 
of  cost  for  which  bidder  agrees  to  perform  the  work.  The 
specifications  state:  "Payments  will  be  made  monthly  based 
on  certified  net  bills  for  materials  and  payroll  for  labor, 
checked  and  approved  by  the  officer  in  charge.  The  con- 
tractor will  be  required  to  furnish  a  bond  guaranteeing  the 
amount  named  in  Item  1.  In  case  the  cost  shall  exceed  the 
amount  named  in  Item  1.  the  contractor  shall  complete  the 
work  at  his  own  expense  without  any  per  cent,  compensa- 
tion in  excess  of  the  amount  named.  The  material  and  labor 
are  to  be  covered  by  Item  1,  but  ofllce  expenses,  overhead 
charges  and  contractor's  profit  shall  be  included  in  the  per 
cent,  stated  in  Item  2."  This  proposal  was  called  to  the  atten- 
tion of  "Engineering  News"  because  of  the  unusual  fact  of  a 
per  cent,  bid  being  asked  by  the  Government.  It  is  alleged 
that  the  only  other  proposal  of  this  character  in  recent  years 
by   the   Government   was   the   Panama   Canal   bid   of    1907. 
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Cos&crette  Slh^eet-Pile  Groin:^  sh^ 

Loir&i^  BrGiimclhp  H.  J. 

]}y  J.  W.  Si:.\MA\* 

Long  Branch,  N.  J.,  is  siiinilcil  on  the  Allfinlic  cniist 
aluiut  10  luilos  soiitli  of  Sandy  llonU  and  ;i  miles  hclnw 
Soa  Bright,  whicli  was  nearly  \vi[H'd  out  by  Iho  soa  during 
tho  last  two  winlcM-s. 

Aliout  10  yoars  ago  this  city  built  a  wooden  bulklie:id 
along  the  ocean  front  a  distance  of  2  miles,  Milli  a  com- 
plete system  of  wooden  groins  extending  out  into  the 
ocean  125  ft.  and  spaced  .'500  ft.  apiirl.  Tliese  lime  pi-o- 
tected  the  ocean  front  since  tlint  iiiue,  l>ut  are  now  di- 
caying.  In  a  i'ew  years  all  will  lia\e  to  be  replaced  at  a 
largo  expense.  At  Sea  View  A\e.  a  wooden  groin  was 
built  about  5  years  ago,  but  the  teredo  has  so  eaten  the 
material  that  it  has  been  found  necessary  to  build  a  new 
one.  Concrete  has  been  selected  as  the  material.  This 
new  groin  has  been  completed  a  distance  of  125  ft.  and 
has  proved  so  satisfactory  that  the  Board  of  Conmiis- 
sioners  has  decided  to  extend  it  25  ft. 

The  general  construction  of  the  groin  (Fig.  1)  con- 
sists of  concrete  i)iles  placed  side  by  side,  with  a  concrete 
cap  placed  after  they  are  in  place.  The  piles  are  14x11 
in.,  2G  ft.  long  and  are  made  in  proportions  of  1  of  cement 
and  4  of  sand  gravel,  reinforced  with  four  %-in.  twisted 
steel  rods  placed  about  2  in.  from  the  surface.  Each 
pile  was  pointed  at  the  end,  so  that  it  would  fit  up  tight 
to  the  adjoining  pile.  The  most  important  feature  in 
the  design  was  the  tongue  and  groove,  for  groins  are 
useless  unless  made  sand-tight.  They  were  made  with 
the  groove  the  full  length  of  the  pile  on  one  side;  on 
the  other  side  they  had  a  tongue  from  the  point  up  a 
distance  of  14  ft.  and  a  groove  from  there  to  the  top 
of  the  pile.  A  small  pocket  was  also  made  in  each  pile 
at  the  top,  which  was  filled  with  concrete  at  the  same 
time  the  cap  was  put  on.  The  piles  were  put  in  with 
the  water  jet  in  the  usual  manner  and  set  as  close  and 
tight  as  practical.  The  spaces  between  the  piles  were 
then  calked  and  the  sand  and  water  pumped  out  of  the 
grooves  between  the  piles,  which  were   filled  with  con- 
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FIG.   2.     SINKING   fJNE   OF  THE   PILES  IN  THE  GROIN 
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South  Elevation  of  Groin 


DETAILS  OF  REINFORCED-CONCRETE  GROIN  RECENTLY  PLACED 
AT  LONG  BRANCH,   N.  J. 


FIG.     3.      LOOKING    ALONG    THE     Ht'LKHEAD    AT    LONG 
BRANCH    TOWARD    NEW    GROIN 

Sand  has  built  up  as  shown  in  the  foreground  since  new  groin 
(which   runs   under   the   staging)    was  built 

Crete.  The  cap,  which  extended  3  in.  on  each  side  of 
the  piles,  was  then  put  in  place,  boxed  in  and  made 
water-tight,  so  that  when  the  tide  rose,  the  concrete  would 
not  be  affected.  A  platform  was  erected 
level  with  the  boardwalk  (Fig.  2), 
and  upon  it  a  derrick  was  used  to  put 
the  piles  in  place. 

The  groin  was  braced  on  the  outer 
end  and  at  points  20,  40  and  60  ft. 
respectively  from  the  end  with  brace 
piling  on  each  side,  as  shown  in  Fig. 
1.  The  bracing  was  considered  nec- 
essary at  this  location,  as  just  north 
of  it  Ocean  Ave.  is  washed  away  and 
the  sea  has  eaten  in  about  200  yd., 
so  that  the  current  is  very  swift  at 
this  point,  causing  deep  erosions  during 
storms. 

TMien  the  groin  was  started  at  the 
l)ulkhead,  the  top  was  about  7  ft. 
above  the  sand  level.  As  it  extended 
eastward,  the  sand  made  up  very  fast, 
so  that  at  the  time  it  was  completed 
the  beach  w^as  up  to  its  top  at  the 
inshore  end.     Fig.  3  shows  in  the  fore- 
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fjroiind  the  present  beach  just  south  of  the  7ie\v  <rr()in  iiml 
in  the  Iwickjirouiid  tlie  beach  at  the  bcginnin.t;  of  the  wmk. 
The  ^roin  cost  $27  j)er  lineal  foot.  Tlie  work  was  done 
by  Tlionias  Proctor,  contractor,  Ijon^  Branch,  N.  J., 
under  the  direction  of  Commissioner  John  W.  Flock  and 
under  the  writer's  plans  and  supervision. 
'^. 

By  J.  V.  Nkwell* 

In  this  paper  an  attempt  is  made  to  sliow  tliat  water 
rights,  like  other  property,  are  valuable  in  accordance 
with  their  power  to  produce  revenue,  but  that  in  esti- 
mating  this  capacity  tlic  riglits  must  not  be  credited  witli 
values  arising  from  privileges  granted  solely  for  tlie 
purpose  of  enai)ling  the  grantee  to  serve  the  public. 

Some  of  tlie  most  perplexing  problems  in  tlie  ap])raisal 
of  public  utilities  arise  in  tlie  valuation  of  water  rights. 
On  the  one  hand,  utilities  sometimes  claim  under  this 
iiead  an  amount  sufficient  to  make  up  everything  they 
liave  been  obliged  to  give  up  on  other  accounts.  On 
the  other  hand,  there  is  a  tendency  to  deny  any  value 
to  such  rights,  on  the  ground  tliat  tlicy  arc  granted  solely 
for  the  pul)lic  benefit. 

The  subject  requires  a  different  treatment  in  the  West- 
ern States  from  that  which  it  receives  in  other  parts  of 
the  country.  Along  the  Atlantic  slope  it  has  long  been 
customary  to  determine  the  value  of  a  water  right  by 
capitalizing  the  annual  saving  liy  tlie  use  of  the  water- 
power  as  compared  with  a  steam  plant  of  equal  capacity. 
But  this  method  fails  entirely  in  the  Northwest,  where 
water  is  the  principal  source  of  power  and  where  most 
of  the  power  produced  for  sale  is  sold  under  public- 
service  conditions. 

Two  Pkinciples  Observed 

In  the  valuation  of  public  utilities  two  basic  principles 
must  be  observed:  (1)  The  "fair  vahie"  of  property  de- 
\()ted  to  public  service  is  the  highest  value  that  can  be 
found  for  the  property  in  any  use,  public  or  private ; 
(2)  The  values  arising  from  privileges  granted  by  the 
public  for  the  sole  purpose  of  serving  the  public  cannot 
be  made  the  basis  of  charges  against  the  public. 

Privileges  granted  by  the  Government  to  individuals 
or  corporations  are  of  two  main  classes.  The  first  includes 
grants  of  the  right  of  eminent  domain,  permits  to  occupy 
-streets  with  tracks,  pipes  or  wires  and  the  like.  These 
all  come  under  the  head  of  franchises.  They  are  given 
solely  for  the  purpose  of  enabling  the  grantee  to  serve; 
the  public.  They  cannot  be  used  except  in  public  service. 
They  are  not  granted  for  private  use,  and  any  profit 
!i rising  from  them  is  purely  incidental.  There  is  a  grow- 
ing tendency  among  courts  and  commissions  to  deny  any 
franchise  value  in  rate  regulation,  except  under  unusual 
circumstances. 

The  second  class  consists  of  permits  to  appropriate 
water,  to  take  up  homesteads,  to  file  on  mineral  claims, 
to  buy  timber  lands  at  nominal  prices,  etc.  These  privi- 
leges arc  granted  with  the  expectation  that  the  public 
will  benefit  by  them,  but  the  public  benefit  is  incidental 
to  the  benefit  to  be  received  by  the  grantees.  There  is 
no   condition   attached    that    the   property   shall    be   used 

•Consulting  Engineer,  Railroad  Commission  ot  Oregon, 
Spalding  Building,  Portland,  Ore. 


Inr  the  public  good.  The  owners  may  and  are  expected 
t(.  |Mit  the  property  to  use  for  private  profit.  It  is 
true  that  the  appropriator  of  water  must  continue  to 
use  it  if  he  would  remain  in  possession.  The  appro- 
jiriator  of  a  homestead  is  required  to  live  on  it  and  to 
improve  it  for  five  years.  This  provision  was  made  to 
insure  continuous  use  of  the  property.  A  more  .stringent 
provision  has  been  made  to  obtain  the  same  end  in  the 
case  of  water,  but  the  underlying  principle  is  the  same. 
The  right  to  use  water  for  private  profit  is  as  undeniable 
as  the  right  so  to  use  land.  It  would  therefore  be  as  un- 
just to  deny  the  right  to  conipensation  for  the  public 
u.se  of  the  one  as  for  that  of  the  other. 

AlULITY   To    PliODUCK   INCOME 

The  value  of  property  whose  function  is  to  produce  in- 
come can  be  measured  only  by  the  income.  Where  the 
l)roperty,  by  the  possession  of  certain  rights  or  privileges, 
is  enabled  to  earn  an  amount  in  excess  of  the  normal 
return  on  the  imestment,  such  excess  measures  the  value 
of  the  right  or  privilege.  The  appropriator  of  water  for 
power  purposes,  through  the  privileges  granted  by  the 
state  and  the  conditions  resulting  from  the  growth  of 
the  community,  is  sometimes  enabled  to  earn  a  return 
greater  than  the  nonnal  return  for  investments  of  equal 
hazard.  This  excess  represents  the  value  of  the  water- 
power  rights. 

In  the  appraisal  of  water-power  rights  it  is  difficult 
to  separate  the  water  from  the  appurtenant  land.  Neither 
one  alone  produces  the  value.  The  development  of  powe.- 
is  made  possible  by  the  combination  of  water  in  suf- 
ficient quantity  with  land  of  such  configuration  that 
the  water  may,  at  reasonable  cost,  be  taken  from  the 
stream  at  one  elevation,  be  caused  in  falling  to  operate 
machinery  and  be  returned  to  the  stream  at  a  lower  ele- 
vation. It  is  customary  to  determine  the  value  of  the 
water  and  the  land  thus  combined,  subtract  the  value 
of  the  land  and  consider  the  remainder  as  the  value  of 
the  water  rights.  This  value  may  and  often  does  in- 
clude other  intangible  values,  such  as  strategic  location, 
unusual  skill  in  construction  or  efficiency  in  operation  ; 
l)ut  it  is  difiicult  to  separate  tbeni,  ami  no  injustice  arises 
from  their  inclusion. 

The  economist's  "real  value"  depends  on  the  income, 
and  the  income  on  the  rates.  Hence,  if  the  rates  depend 
on  the  value,  we  have  completed  the  circle  and  the  problem 
is  found  impossible  of  solution.  But  the  "fair  value" 
of  a  utility  is  something  distinct  from  this  "real  value," 
though  related  to  it.  It  is  something  inherent  in  the 
pi'()])erty  and  the  (■ii'eumsfanees  surrounding  it.  It  is 
the  value  on  which  the  owners  are  entitled  to  a  fair  re- 
turn. To  determine  real  value,  we  need  know  only  present 
and  pros])ective  income  and  fair  rate  of  return.  The 
determination  of  "fair  value"  involves  a  judicial  act.  It 
re(]uires  that  account  be  taken  of  investment,  cost  of 
r(>i)roduction,  development  cost,  value  for  private  use, 
strategic  location,  unusual  skill  or  economy  and  any 
other  elements  of  sacrifice  or  value  for  which  the  owners 
may  properly  expect  conipensation,  or  would  receive  it 
if  applied  to  other  activities.  The  result  will  bear  no 
fixerl  relation  to  any  of  the  elements  named.  It  may  be 
either  greater  or  less  than  investment,  reproduction  cost 
of  ])lant  and  business  or  amount  of  stocks  and  bonds. 

Under  ordinary  conditions  reasonable  rates  will  be 
such  as  will  vield  a  fair  return  on  the  value  thus  estab- 
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lislu'd;  Imt  if  for  any  rctisoii  nitcs  yii'Miti^'  such  rctniii 
would  lie  uniTiisoualilc  (o  the  comsumuts  or  such  ns  woiiM 
cause  thi'Mi  to  (Icclitic  service,  the  utility  must  he  eouleut 
with  a  less  rcfurii  and  await  the  "growth  ol'  the  coniniunity, 
or  char^n"  oil'  pari  id'  the  investment  to  profit  and  loss. 

ir,  on  the  other  hand,  rales  may  bo  such  as  will  i)ro- 
(iueo  more  than  a  normal  retiini  on  the  fair  value  and 
still  be  reasonable  to  the  jjuhlie,  the  utility  is  entitled 
to  the  increased  return.  Tn  other  words,  "reasonableness" 
takes  precedence  over  "lair  return"  in  determiniiii,'  botli 
the  niaxiniuin  and  the  niininimn  limits  of  the  rates  to 
lie  chari^'cd.  It  follows  that  in  the  appraisal  of  values 
we  must  add  to  the  factor's  nanicil  one  arising-  from  (he 
possibility  of  the  income  pi'nihiccd  by  "reasonable  rates" 
in  public  service  excccdiiii;-  the  amount  reipiired  for  a 
"fair  return." 

Tn  determiiiinu-  (be  "fair  value"  of  water  ri<,dits  the 
same  prineijiles  govern  as  with  any  other  ])ro])erty.  Every 
faet  relating  to  their  actual  or  potential  value  miist  he 
taken  into  aceount.  The  elements  of  value  affecting  such 
rights  are  the  cost  of  reproduction,  or  the  expenditure 
which  would  bo  necessary  to  obtain  the  rights  in  their 
undeveloped  state,  the  value  for  private  use  and  the  value 
in  pul)lic  service.  In  each  case  the  rights  mnst  be  con- 
sidered both  separately  and  in  such  combinations  as  are 
possible  under  the  conditions  assumed.  The  measure  of 
value  that  gives  the  highest  result  is  the  one  to  be  applied. 
The  cost  of  obtaining  water  rights  is  reflected  in  the 
values  assigned  to  the  land. 

Change  fhom  PiavAXE  kSekvice  to  Puislic 

In  considering  the  value  that  water  rights  would  have 
in  private  use  no  weight  should  be  given  to  the  fact 
that  the  rights  have  become  subject  to  obligations  in  the 
public  service  that  forbid  their  being  converted  to  private 
use.  It  is  the  duty  of  public-service  commissions  to 
insure  fair  treatment  to  both  the  utility  and  the  public, 
and  no  conditions  should  be  imposed  on  the  owners  that 
would  not  be  imposed  if  they  were  free  to  put  their 
property  to  either  public  or  private  use.  They  should 
not  be  compelled  to  accept  less  compensation  for  prop- 
erty devoted  to  public  service  than  they  could  obtain  in 
private  service,  if  free  to  engage  in  it.  Changes  in  the 
arts  or  in  the  markets  may  give  great  value  to  water 
rights  that  had  little  or  no  value  when  they  were  dedicated 
to  the  public  use,  and  the  owners  ought  not  to  be  de- 
prived of  the  resulting  increase. 

In  determining  the  value  of  the  power  in  private  use 
it  must  be  considered  under  strictly  private  conditions. 
The  error  commonly  made  is  that  of  considering  the 
possible  income  to  be  derived  from  sale  for  private  use 
under  conditions  possible  only  in  public  service.  The 
owners  of  a  utility  are  entitled  to  receive  in  public  service 
compensation  equal  to  anything  that  they  could  earn  by 
sale  to  private  parties,  but  such  sale  must  be  possible 
without  the  public  assistance. 

Under  private-service  conditions  it  would  be  impossible 
to  obtain  the  necessary  permits  to  occupy  public  streets 
or  roads  or  to  purchase  rights  of  way  for  transmission 
lines  at  a  cost  that  would  leave  any  margin  for  profit. 
The  right  of  eminent  domain  alone  could  make  financially 
possible  the  development  of  a  water  power  at  any  con- 
siderable distance  from  market.  The  resulting  value  of 
the  water-power  as  measured  by  an  excess  of  income  over  a 
fair  return  M'ould  therefore  be  due  to  this  factor  con- 


liibiited  by  the  |)ublic.  Such  value  would  not  belong 
to  any  ]iro|)erty  devoted  to  (be  public  use  hy  the  owners 
of  the  utility  and  therel'ore  could  not  proijcrly  b(f  capital- 
ized against  the  public. 

In  applying  these  |)rineiples  to  the  aj)praiKal  of  th(! 
water  ri-bts  of  a  given  power  plant,  it  is  necessary, 
iirst,  (o  (Iclerinine  (lii'  cost  of  generation  of  power,  in- 
(ludiiig  a  fair  rdurn  on  the  "fair  value"  of  the  plant, 
exclusive  of  \\;\\rv  ligbls.  if  this  cost  of  ])rodu(tion  is 
exceeded  !)y  (he  rcveinie  that  can  be  obtained  by  the  sale 
nf  (he  power  without  the  assistance  of  public  privileges, 
(be  excess  measures  the  value  of  the  water  rights  in 
private   use. 

If  it  can  be  shown  that  the  power  can  be  sold  to  the 
public  at  rates  that  arc  reasonal)le  to  the  consumers  and 
yet  jjroduce  a  return  exceeding  the  cost  of  production, 
the  excess  measures  the  value  of  the  water  rights,  as  in 
imblic  service. 

Lastly,  there  must  be  ascertained  the  probable  cost  of 
obtaining  the  water  rights  if  the  power  were  undevel- 
oped— in  other  words,  their  cost  of  reproduction.  Of 
the  results  of  these  three  calculations  the  highest  will 
be  the  fair  value  of  the  water  rights,  though  as  already 
stated,  there  will  probably  be  included  other  intangible 
values  as  well. 

With  but  few  exceptions  water  y)owers  exist  at  a  con- 
siderable distance  froin  any  point  where  their  product 
can  be  used.  Without  the  privileges  granted  by  the 
public  they  are  practically  worthless.  Tlie  public  and 
the  water-power  producer  are  then  in  the  position  of  two 
partners,  each  of  whom  posses.ses  something  indispensable 
to  the  other.  Neither  monopoly,  tlierei'ore  can  be  exer- 
cised against  the  other  partner. 

In  South  Dakota,  when  drainage  districts  arc  organ- 
ized under  the  state  law  and  the  work  is  carried  out 
through  the  boards  of  county  commissioners,  the  projects 
are  under  the  supervision  of  the  state  engineer's  office 
(Homer  M.  Derr,  state  engineer). 

A  project  of  any  importance  is  looked  over  by  the  state 
engineer  in  company  with  the  county  commissioners  and 
interested  landowners.  If  it  is  found  to  be  feasible,  it 
is  customary  for  the  state  engineer's  office  to  recom- 
mend the  employment  of  a  certain  licensed  deputy  state 
surveyor.  Surveys  are  then  made,  and  plans  and  speci- 
fications are  prepared.  After  these  have  been  approved 
by  the  state  engineer's  office,  the  county  commissioners 
proceed  with  the  construction.  Two  projects  now  in  hand 
have  been  thus  approved — the  Lake  and  ]\Ioody  Counties 
project,  of  which  Charles  A.  Trimmer,  ]\Iitchell,  S.  D., 
is  engineer,  and  the  Simpson  Lake  project  in  Aurora 
County,  of  which  E.  K.  Mather,  Mitchell,  S.  D.,  is 
engineer. 

A  considerable  amount  of  drainage  work  of  this  kind 
is  done  each  year.  There  is  also  much  tile  drainage  by 
private  parties,  but  the  state  engineer's  office  has  nothing 
to  do  with  that  and  receives  little  information  respect- 
ing it. 

In  North  Dakota  there  is  reported  to  be  considerable 
but  intermittent  activity  in  drainage  ditch  work.  The 
ditches  range  from  small  sizes  of  farm  drainage  to 
ditches  5  to  6  ft.  deep  and  of  15-  to  25-ft.  top  width. 
There   are   some   still   larger.     These    ditches   are    built 
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usually  1)}'  fouperative  or  individual  cll'orl,  or  moic  frr- 
queutly  by  the  drainage  districts  or  county  drainage 
boards,  the  cost  being  assessed  against  those  benefited. 
They  are  located  usually  on  the  section  or  qnarter-section 
lines,  unless  the  topography  is  such  as  to  make  this 
impracticable. 

A  considerable  proportion  of  the  surface  drainage  work 
now  being  done  is  tlu!  enlargement  of  ditches  constructed 
several  years  ago.  It  is  stated  that  there  is  a  prevailing 
idea  that  farmers  cannot  afford  the  assessments  necessary 
for  a  ditch  of  adequate  size,  ami  in  consequence  they 
have  eventually  to  ])ay  for  it  twice. 

According  to  information  received  recently,  there  is 
very  little  tile  drainage  in  North  Dakota  for  farm  im- 
provement. Sucli  work  as  has  been  done  consists  of  small 
isolated  jobs. 

By  Buirr  A.  Heinly* 

In  conformity  with  the  policy  of  the  Los  Angeles  Water 
Department  to  let  nothing  by  contract  that  can  be  done 
cheaply  and  efficiently  by  its  own  organization,  the  ma- 
chine shop  which  the  department  operates  has  been  devel- 
oped into  one  of  the  largest  and  finest  M'ater-works  shops 
in  the  country.  Part  of  it  is  shown  in  the  view 
Originally  starting  with  a  forge,  a 
small  lathe  and  a  drill  press,  this  shop, 
with  the  growth  of  the  water-works 
sy;^:tem  and  the  advent  of  the  automo- 
bile, has  grown  until  now  it  occupies 
a  two-story  brick  building  100  ft.  long 
by  40  ft.  wide.  This  building  is  cen- 
trally located  at  the  water-works  yards. 
The  machine  shop  proper  is  G9  ft. 
long  by  40  ft.  wide  and  is  equipped 
with  three  large  lathes,  screw  presses, 
grinders,  drill  press  and  threading  ma- 
chine, driven  hy  one  3i/2-hp.  and  two 
3-hp.  motors ;  a  steam  vulcanizer  and  a 
one-ton  crane.  Adjoining  the  machine 
shop  itself  and  taking  up  the  remaining 
ground  floor  space  is  the  blacksmith 
shop,  equipped  witli  a  power  hammer 
and  prepared  to  do  the  heaviest  smith- 
ing that  the  department  has.  The  sec- 
ond floor  is  given  over  to  a  paint  shop, 
a  wood-working  shop  and  lockers  for 
the  men.  The  wood-working  shop  is 
equipped  with  power  band  and  circular  saws,  planer  and 
shaper. 

The  force  comprises  a  loreman  at  .$5  per  day,  three  me- 
chanics at  $  I:  per  day  and  two  chauffeur-mechanics  at  $90 
jier  month.  The  city  maintains  a  municipal  garage  and 
nuuhine  shop  that  cares  for  about  140  cars,  but  the  Water 
Department  shop  is  owned  and  operated  exclusively  for  its 
(n\ii  work.  As  the  department  operates  66  automobiles, 
it  will  be  seen  that  much  of  the  time  of  the  force  is  oc- 
cupied on  this  character  of  work.  The  shop  is  m'cII 
equipped  for  this  special  purpose  and  is  prepared  to  as- 
semble a  car  completely,  even  extending  its  operations  to 

*Department  of  PubUc  Service,  64.5  South  Olive  St.,  Los 
Angeles,  Calif. 


painting,  hut  not  inchuling  the  liucst  class  of  varnish- 
ing. 

All  lK)dies  for  work  cars  are  built  in  tlu;  shop.  Most, 
or  all,  of  the  light  repair,  meter  and  leak  wagons  are  Ford 
runabouts,  for  which  new  bodies  are  built  to  suit  water- 
works needs.  This  change  is  made  by  the  department 
at  a  cost  of  40%  lower  than  the  automobile-factory  price. 
Comparative  figures  on  repair  parts  and  supplies  which, 
wherever  standard,  are  ]iurchased  in  quantity  at  dealers' 
rates,  and  private  garage  figures  on  installation  show  that 
the  n!oney  saving  accomplished  by  this  branch  of  the  .serv- 
ice ranges  from  15  to  120%.  Convenience  and  dispatch, 
moreover,  are  savings  in  satisfaction  that  are  not  to  be 
reckoned.  The  shop  is  ready  at  all  thnes  to  tackle  the 
most  important  job  first;  there  is  no  waiting  on  the  other 
fellow,  and  where  necessity  arises,  the  whole  force  re- 
mains on  the  job  until  it  is  finished. 

In  addition  to  automobile  maintenance  and  all  local 
wafer-works  maintenance  and  construction,  the  mechani- 
cal force  repairs  all  fire  hydrants  and  gate  valves,  makes 
all  gate-valve  steins  required  and  is  subject  to  call  to  any 
one  of  the  eight  pumping  stations  where  the  repair  or  the 
need  is  beyond  the  ability  of  the  station  engineer.  Dur- 
ing the  past  seven  years  in  connection  with  the  construc- 
tion of  the  Los  Angeles  aqueduct,  and  more  particularly 
with  the  building  of  the  hydraulic-fill  dams  and  city  trunk 
lino,  comprising  the  link  that  connects  the  aqueduct  outlet 
with  the  city  distribution  system,  there  has  been  a  large 
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amount  of  machine  and  rejiair  work  incidental  to  the 
operation  of  the  extensive  .sluicing  and  excavating  equip- 
ment. All  of  this  work  has  come  under  the  supervision 
of  the  shop,  M'hich  stands  to  the  oj)erating  and  con.struc- 
tion  end  of  the  department  as  a  sort  of  ef!iciency  mechan- 
ical corps.  With  the  installation  of  the  317  mi.  of  steel 
mains  comj)rising  the  aqueduct  irrigation  distributing 
system,  work  on  which  is  now  starting,  the  need  of  such 
a  well-equipped  shoj)  will  become  more  apjiarent. 

It  will  thus  be  seen  that  while  the  largest  demands  are 
made  by  the  traffic  end  of  the  system,  the  shop  is  essen- 
tially designed  for  and  docs  meet  all  the  calls  made  upon 
it  in  the  operation  of  a  water-works  system  of  over  1,000 
mi.  of  distribution  mains  and  370  mi.  of  supply  conduits. 
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Heavy-  Steel  Bridf^e  CoHviinmin^s 

steel  culmmis  ol'  very  lienvy  ediisfniclioii  arc  n(|iiir(il 
Ity  speeitil  coiiilititms  for  (he  TIMli  St.  siiltway  on  tlie 
Cliiciijro  trnck-elevatidi)  work  ul"  the  IlliiKiis  Oentral   I{.l{. 

Tlie  siiltway  has  heiits  of  steel  loliiiuiis  ami  eross^'irders 
siipportinjj  a  deck  ol'  loii^^'iliiilina!  I  hcnins.  '{'he  Xew 
York,  Cliieau'o  &  St.  Li>uis  IM{.  cnisscs  llie  lliinnis  ("eii- 
trnl  IMJ.  Ii\  Mil  overliead  hridp'  ;il  tlii<  pninl.  and  smne 
ol'  tlie  eoliniiiis  for  the  lieiits  ol'  this  latlrr  liridi^e  come 
directly  over  the  colmnns  of  the  siihwav  hiiduc  To  carrv 
this  additional  load,  coliinins  of  s|HTial  design  arc  re- 
(liiiivd.  Each  column  o!'  the  sidiway  rests  on  a  concrete 
]>ier  carriinl  down  to  haid|ian. 

The  main  part  of  the  spcrial  column  consists  of  ;} 
well  ])lates  and  1"^  angles,  the  inner  llanj,'e  aniiles  of  the 
outer  jdates  overlapping  tho  Haiigu  angles  ol'  the  central 
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STEEL  COLUMN  OF  A  SUBWAY  BRIDGE  AND  SUPPORTING 
THE  BASE  OF  A  COLUMN  OF  A  HIGH-LEVEL  BRIDGE 

plate.  A  flaring  head,  huilt  up  of  angles  and  plates, 
carries  a  %-in.  cap  plate  'd'^y.^^^'^V^  i^^-  Upon  the  head 
of  the  column  is  placed  a  cast-.steel  cap  571/2^401/2  in., 
9  in.  deep,  forming  the  shoe  for  the  upper-deck  column 
of  the  high-level  bridge. 

This  upper  column  is  anchored  to  the  lower  column 
by  eight  214-in.  anchor  bolts.  Four  of  these  pass  only 
through  the  enlarged  head  of  the  lower  column.  The 
others  extend  downward  for  a  distance  of  nearly  7  ft., 
and  their  ends  pass  through  lug  angles  riveted  to  the 
crossgirder  and  the  column. 

Each  column  is  I8I/2  ft.  high  from  shoe  to  cap  jjlate 
and  weighs  about  5  tons,  exclusive  of  the  cast-steel  cap. 
The  load  on  the  base  of  the  column  (on  the  concrete 
pier)  is  estimated  at  910  tons. 


Tiic  Mihwav  dcsi;iii  was  under  the  ilircct  i<iii  of  A.  S. 
r..ildu  III,  Chief  i'lii^iiiicei' of  the  II I inois  { lent ra I  K'.K'.  The 
-I'cluoik  thai  caiiic.-  this  railway  was  I'ahrieatcd  hv  the 
.American  Bridge  (Jo.  and  eri'cted  by  the  Kct  ler Mlliol  t 
Construction  Co.,  (Chicago.  The  steelwork  for  the  lii;^h 
level  hridge  of  the  other  railway  was  furnish(;d  and  orecrtccl 
hy  the  Pennsylvania  Steel  Co. 

S  tt  a  ira  dl  an"  dl  B  2  e  dl 

The  Senate  Connnittee  on  Civil  Service  of  the  New 
York  legislature  (Clinton  T.  Morton,  Chairman)  ha 
organized  a  .special  slall'  which  is  studying  all  the  civil- 
service  posit  ioTis  of  the  state  and  jireitaring  specifications 
which  show  standard  titles,  standard  salary  rates,  work 
rc(piiiciiiciits,  cpialifications  for  appointment  and  promo- 
tion, etc.  The  engineering  positions  constitute  a  group 
;n  the  j)rol'essional  anil  scientific  service,  and  tentative 
specifications  have  been  prepared;  these  are  reprinted  in 
the  a])pen(led  paragrajtbs,  with  the  approval  of  the  senate 
committee,  which  desires  con.structive  criticisms  from 
the  profession.  (Correspondence  .should  be  addressed  to 
Eoom  225,  Capitol,  Albany,  N.  Y.) 

GRADE    I:    ENGINEERING    AS.SISTANT 

Duties — Under  instruction  and  supervision,  elementary  or 
apprentice  work  in  field  or  office  in  one  or  more  of  the  .special- 
ized ensineering  branches.  Examples:  Holding  a  rod;  mak- 
ing measurem(^nts  with  a  steel  tape;  tracing  simple  designs; 
tabulating   estimates;    inspecting   minor   details. 

Qualifications — I'ersons  holding  these  positions  shall  have 
such  qualifications  as  may  be  required  by  the  State  Civil  Ser- 
vice  Commission. 

Compensation — The  range  of  annual  compensation  of  this 
grade  for  full  time  service  is  from  $720  to  $1,0.S0  inclusive, 
with  standard  salary  rates  as  follows:  $720,  $7S0.  $S40,  $900, 
$960.    $1,020.    $1,080. 

Regulation  Governing  Initial  Rate — Such  training  in  civil, 
mechanical,  electrical,  sanitary  or  other  engineering  branches 
as  is  evidenced  by  a  degree  granted  on  the  completion  of  a 
standard  course  of  instruction  in  an  engineering  school  of 
recognized  standing  will  be  accepted  as  the  equivalent  of  the 
n.st  three  years  of  service  in  this  grade. 

Three  years  of  practical  experience  in  engineering  appren- 
tice work  in  addition  to  the  minimum  requirements  of  the 
State  Civil  Service  Commission  for  appointment  at  the  initial 
rate  will  lie  accepted  as  the  equivalent  of  three  years  of 
service  ^vithin  this  grade. 

"Where  allowance  is  made  for  technical  training  or  prac- 
tical experience  under  this  special  regulation,  the  State  Civil 
Service  Commission  will  add  such  tests  to  the  competitive 
examination  for  this  grade  as  are  necessary  to  determine  the 
compliance  with  the  prescribed  training  or  experience 
standards. 

Temporary  Employment — Standard  salary  rates  for  tem- 
porary service  in  this  grade  shall  be  designated  under  the 
rules  of  the  State  Civil  Service  Commission  on  the  basis  of 
existing  conditions,  provided  that  the  third  rate.  $900,  shall 
be  the   maximum   for  an*'-   such   employment. 

GRADE    II:     JUNIOR    ASSIST.INT    ENGINEER,    JUNIOR 

ASSISTANT  CIVIL,   ELECTRICAL,   MECHANICAL 

OR  SANITARY  ENGINEER 

Duties — To  assume  responsibility  for  the  execution  of  defi- 
nite instructions  in  a  minor  section  or  division  of  an  engineer- 
ing project  in  the  field  or  office.  Examples;  Running  a  transit 
or  level;  preparing  or  examining  plans  and  designs,  under 
supervision,  for  concrete  construction,  bridges,  mechanical  and 
electrical  appliances;  inspecting  engineering  work  and  ma- 
terials; preparing  general  working  drawings  for  engineering 
projects;  making  computations  and  compiling  data  for  re- 
ports and  cost  records;  directing  the  operation  of  electrically 
driven   machinery. 

Qualification.s — Persons  holding  these  positions  shall  have 
(1)  as  a  basis  for  promotion;  (a)  The  minimum  qualifi- 
cations prescribed  for  Grade  I;  (b)  not  less  than  four  years 
of  service  in  Grade  I;  or  (c)  such  training  in  civil,  mechani- 
cal, electrical,  sanitary  or  other  engineering  branches  as  is 
evidenced  by  a  degree  granted  on  the  completion  of  a  stand- 
ard course   of  instruction   in  an  engineering  school  of  recog- 
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nized  standing,  and  in  addition  not  less  than  two  years  of  ser- 
vice in  Grade  I;  (d)  such  additional  qualifications  as  may  be 
required  by  the  State  Civil  Service  Commission;  (2)  as  a 
basis  for  original  appointment:  (a)  Not  less  than  four 
years  of  experience  in  the  particular  branch  of  engineering 
work  covered  in  the  position  to  be  filled;  (b)  such  additional 
qualifications  as  may  be  required  by  the  State  Civil  Service 
Commission. 

Compensation — The  range  of  annual  compensation  of  this 
grade  for  full-time  service  is  from  $1,200  to  $1.S00,  inclusive, 
with  standard  salary  rates  as  follows:  $1,200,  $1,320,  $1,440, 
$1,560,   $1,680,    $1,SOO. 

Temporary  Employment — Standard  salary  rates  for  tempo- 
rary service  in  this  grade  shall  be  designated  under  the  rules 
of  the  State  Civil  Service  Commission  on  the  basis  of  existing 
conditions,  provided  that  the  third  rate.  $1,440,  shall  be  the 
maximum  for  any  such  employment. 

GRADE  III:  ASSISTANT  ENGINEER.  ASSISTANT  CIVIL, 
ELECTRICAL,  MECHANICAL  OR  SANITARY  ENGINEER 

Duties — To  assume  responsibility  for  the  making  of  surveys 
or  the  preparation  of  plans,  designs,  specifications  and  con- 
tracts for  a  minor  section  of  a  large  engineering  project  or  the 
major  section  of  a  small  engineering  project;  to  supervise 
or  inspect  construction  work  of  such  project;  to  operate  a 
completed  section  of  such  project;  and  to  make  investigations 
of  and  reports  upon  engineering  projects,  as  a  basis  for  execu- 
tive action.  Examples:  Directing  a  field  party  on  surveys, 
construction  or  repair  work;  supervising  a  squad  or  division 
in  designing  and  preparing  plans,  estimates  and  specifications; 
assuming  responsibility  for  the  construction,  installation  or 
operation  of  a  minor  division  under  a  pumping,  watershed, 
power  production,  purification  or  sewage-disposal  project; 
or  the  installation  of  a  heating,  lighting,  plumbing  or  elec- 
trical plant;  preparation  of  highway  layout  and  grades;  mak- 
ing engineering  investigations  and  reports  relating  to  building 
encroachments,  sewer  construction,  sewage  disposal,  traffic 
conditions,  highway-opening  proceedings,  applications  for 
franchises. 

Qualifications — Persons  holding  these  positions  shall  have 
(1)  as  a  basis  for  promotion:  (a)  The  minimum  qualifications 
prescribed  for  Grade  II;  (b)  not  less  than  three  years  of  ser- 
vice in  Grade  II;  (c)  such  additional  qualifications  as  may  be 
required  by  the  State  Civil  Service  Commission;  (2)  as  a 
basis  for  original  appointment:  (a)  Not  less  than  seven  years 
of  experience  in  the  particular  branch  of  engineering  work 
covered  in  the  position  to  be  filled:  (b)  such  additional  quali- 
fications as  may  be  required  by  the  State  Civil  Service  Com- 
mission. 

Compensation — The  range  of  annual  compensation  of  this 
grade  for  full-time  service  is  from  $1,9S0  to  $2,.5S0  inclusive, 
with  standard  salary  rates  as  follows:  $1.9.S0,  $2,160,  $2,340, 
$2,580. 

Regulation  Governing  Salary — The  entrance  and  other  sal- 
ary rates  of  positions  classified  within  this  grade  are  condi- 
tional upon  appraisal,  under  the  rules  of  the  State  Civil  Service 
Commission,  indicating  that  the  rates  to  be  designated  do  not 
exceed  the   value   of  the   work   to   be   performed. 

GRADE    IV:      SENIOR   ASSISTANT    ENGINEER,    SENIOR 

ASSISTANT  CIVIL,   ELECTRICAL,   MECHANICAL 

OR  SANITARY  ENGINEER 

Duties — To  supervise  and  assume  complete  responsibility 
for  the  work  of  a  main  division  of  a  small  organization  or  a 
large  subdivision  of  one  of  the  main  divisions  of  a  large  organ- 
ization, involving  surveying,  designing  or  construction;  to 
maintain  or  operate  a  major  section  of  a  large  engineering 
project;  and  to  make  independent  investigations  of  and  re- 
ports upon  engineering  projects,  as  a  basis  for  exicutive 
action.  Examples:  Supervising  a  main  division  of  a  large 
bureau  of  design;  supervising  the  construction,  installation 
or  operation  of  a  major  division  of  a  large  power  production, 
purification  or  disposal  plant;  supervising  the  installation  of 
a  major  division  of  a  heating,  lighting,  plumbing  or  electrical 
plant;  supervising  the  construction,  operation,  maintenance 
or  repair  of  a  major  division  of  sewers,  highways,  bridges. 
aqueducts,  reservoirs,  tunnels  or  public  buildings;  supervis- 
ing engineering  investigations,  inspections,  estimates  and 
reports  for  municipal  improvements;  taking  charge  of  a  sec- 
tion of  the  work  on  the  Barge  Canal,  such  as  assuming  charge 
of  a  residency  of  the  State   Engineer's   office. 

Qualifications — Persons  holding  these  positions  shall  have 
(1)  as  a  basis  for  promotion:  (a)  The  minimum  qualifica- 
tions prescribed  for  Grade  III;  (b)  not  less  than  three  years 
of  service  in  Grade  III;  (c)  such  additional  qualifications  as 
may  be  required  by  the  State  Civil  Service  Commission;  (2) 
as  a  basis  for  original  appointment:  (a)  Not  less  than  10 
years  of  experience  in  engineering  work,  at  least  half  of  which 
Jiust  have  been  in  the  particular  branch  of  engineering  work 
jovered  in  the  position  to  be   filled  and  three   years  of  which 


must  have  been  in  a  minor  executive  capacity;  (b)  such  addi- 
tional qualifications  as  may  be  required  by  the  State  Civil  Ser- 
vice   Commission. 

Compensation — The  range  of  annual  compensation  of  this 
grade  for  full-time  service  is  from  $2,820  to  $3,600  inclusive, 
with  standard  salary  rates  as  follows:  $2,820,  $3,060,  $3,300, 
$3,000. 

Regulation  Governing  Salary — The  entrance  and  other  sal- 
ary rates  of  positions  classified  within  this  grade  are  condi- 
tional upon  appraisal,  under  the  rules  of  the  State  Civil  Ser- 
vice Commission,  indicating  that  the  rates  to  be  designated 
do  not  exceed  the  value  of  the  work  to  be  performed. 

GRADE  V:    ENGINEER,  CIVIL,  ELECTRICAL,  MECHANICAL 
OR    SANITARY    ENGINEER 

Duties — Require  a  high  degree  of  executive  ability  and 
specialized  engineering  technique  and  involve  the  making 
of  decisions  in  administrative  and  engineering  matters,  sub- 
ject to  statutory  limitations  only;  to  supervise  and  assume  en- 
tire responsil)ility  for  the  work  of  a  small  independent  or- 
ganization; to  supervise  and  assume  complete  responsibility 
for  the  work  of  a  primary  division  of  a  large  organization;  and 
to  make  independent  investigations  of  and  reports  upon  engi- 
neeiing  projects,  as  a  basis  for  executive  action.  Examples: 
Acting  as  chief  engineer  of  a  bureau  of  a  large  department; 
acting  as  a  division  engineer  of  one  of  the  three  divisions  in 
the  State  Engineer's  office  or  as  division  engineer  in  the  De- 
partment of  Highways. 

Qualifications — Persons  holding  these  positions  shall  have 
(1)  as  a  basis  for  promotion:  (a)  The  minimum  qualifications 
prescribed  for  Grade  IV;  (b)  not  less  than  three  years  of  ser- 
vice in  Grade  IV;  (c)  such  additional  qualifications  as  may 
be  required  by  the  State  Civil  Service  Commission;  (2)  as  a 
basis  for  original  appointment:  (a)  Not  less  than  13  years 
of  experience  in  engineering  work,  at  least  half  of  which  must 
have  been  in  the  particular  branch  of  engineering  work 
covered  in  the  position  to  be  filled  and  four  years  of  which 
must  have  been  in  a  major  executive  capacity;  (b)  such 
additional  qualifications  as  may  be  required  by  the  State 
Civil  Service  Commission. 

Compensation — The  range  of  annual  compensation  of  this 
grade  for  full-time  service  is  from  $3,900  to  $5,400  inclusive, 
with  standard  salary  rates  as  follows:  $3,900,  $4,200,  $4,500. 
$4,800,    $.'5,100,    $5,400. 

Regulation  Governing  Salary — The  entrance  and  other 
.salary  rates  of  positions  classified  within  this  grade  are  con- 
ditional upon  appraisal,  under  the  rules  of  the  State  Civil 
Service  Commission,  indicating  that  the  rates  to  be  desig- 
nated do  not  exceed   the   value  of  the   work   to  be   performed. 

GRADE   VI:      CHIEF   ENGINEER,    CONSULTING    ENGINEER 
OR  SUPERVISING  ENGINEER 

Duties — Require  the  highest  order  of  executive  or  ad- 
visory ability  and  involve  the  making  of  final  decisions  in 
administrative  and  engineering  matters,  subject  to  statutory 
limitations  only;  to  supervise  and  assume  entire  responsibil- 
ity for  all  the  engineering  work  of  a  large  independent  organi- 
zation; or  to  supervise  the  construction  of  engineering  proj- 
ects or  works  of  great  magnitude  and  complexity;  or  to  give 
independent,  expert  or  critical  engineering  advice  of  the  high- 
est order,  as  a  basis  for  executive  action  relative  to  work 
of  this  scope.  Examples:  Acting  as  State  Engineer;  acting 
as  consulting  engineer  to  a  state  department;  acting  as  engi- 
neer of  a  division  of  subway  construction. 

Qualifications — Persons  holding  these  positions  shall  havo 
(1)  as  a  basis  for  promotion:  (a)  The  minimum  qualifications 
prescribed  for  Grade  V;  (b)  not  less  than  five  years  of  ser- 
vice in  Grade  V;  (c)  such  additional  qualifications  as  may  be 
rt-quired  by  the  State  Civil  Service  Commission  or  the  ap- 
pointing agency;  (2)  as  a  basis  for  original  appointment: 
Chief  Engineer,  (a)  not  less  than  IS  years  of  experience  in 
engineering  work,  at  least  half  of  which  must  have  been  in 
the  particular  branch  of  engineering  work  covered  in  the  posi- 
tion to  be  filled  and  five  years  of  which  must  have  been  in 
a  major  executive  capacity;  (b)  such  additional  qualifications 
as  may  be  required  by  the  State  Civil  Service  Commission; 
Consulting  Engineer  or  Supervising  Engineer,  (a)  not  less 
than  IS  years  of  experience  in  the  particular  branch  of  engi- 
neering work  covered  in  the  position  to  be  filled;  (b)  such 
additional  qualifications  as  may  be  required  by  the  State  Civil 
Service   Commission. 

Compensation — The  annual  compensation  of  this  grade  for 
full-time  service,  with  standard  salary  rates,  is  as  follows: 
$6,000    and    up. 

Regulation  Governing  Salary — The  entrance  and  other  sal- 
ary rates  of  positions  classified  within  this  grade  are  condi- 
tional injon  appraisal,  under  the  rules  of  the  State  Civil  Ser- 
vice Commission,  indicating  that  the  rates  to  be  designated 
do  not   exceed  the  value  of  the  work   *o  be   performed. 
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PLAN   AND  SIDE   ELEVATION  OF  COAL-SHIPPIN<}    I'LANT  WITH   KELT  CO.WEVOiiS   VuK   THE 
BALTIMORE  &  OHIO  R.K..   BALTIMORE,  MD. 


\\ay  tracks  servmo-  the  pier  are  dia-onal  to  it.  Each  .leliveriii^x  coal  into  the  liokLs  for  cargo.  Tlie  belt  con- 
track  leads  to  a  car-dunipmo-  maehiiie,  which  elevates  veyors  will  run  at  250  to  500  ft.  per  hr  giving  a  carryinT 
and  overturns  the  coal  cars,  dumping  their  contents  into  capacity  of  3,000  to  6,000  tons  per  hr 
an  elevated  bin  of  120  tons  capacity.  The  two  machines  The  coaling  towers  are  steel  frames  carrying  a  118-ft 
can  handle  80  cars  per  hour  (50-ton  cars).  Each  bin  transverse  truss  frame,  which  has  a  vertical  travel  of 
has  spouts  discharging  to  three  60-in.  belt  conveyors.  27  ft.,  being  moved  by  power-operated  screws.  Within 
feeder  belts  take  the  direct  discharge  of  the  spouts,  thus  it  is  another  frame,  which  carries  the  lateral  convevor 
giving  a  regular  flow  of  coal  to  the  mam  conveyors  and  and  which  can  be  extended  about  35  ft.  beyond  either  shle 
relieving  the  latter  of  the  heavy  wear.  of  the  pier.  The  coal  discharged  from"  the  main  pier 
J^our  of  the  SIX  conveyors  extend  along  the  pier  and  conveyor  is  delivered  to  the  lateral  conveyor  throu-h  a 
serve  four  lateral  conveyors  in  towers,  which  travel  along  spiral  chute,  in  order  to  minimize  breaka-e  of  the  coal 
the  pier  and  are  spotted  at  the  hatchways  of  the  vessels.  At  each  end  of  the  conveyor  frame  is  a  "lowerator  " 
Jiach  main  conveyor  has  its  own  tower  and  is  led  up  or  flight  conveyor,  contained  in  a  vertical  tube  so  that 
to  It  uu  an  inclined  truss.     The  other  two  60-in.  con-  the  coal  is  delivered  into  the  hold  with  little  or  no  drop 
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but  flows  out  over  t^ie  pile  of  coal.  The  lowcrator  has 
a  speed  of  90  ft.  per  niin.  It  is  raised  gradually  to  keep 
its  lower  end  level  witli  the  top  of  the  coal  pile  as  the; 
hold  is  filled.  In  this  way,  breakage  of  coal  in  loading 
will  be  reduced  to  a  minimum.  The  towers  of  the  two 
trimming  conveyors  have  no  lowerators.  The  conveyor 
boom  of  the  tower  is  carried  by  a  revolving  frame,  or 
turntable. 

Tiiis  coal  pier  will  cost  about  $l,r)00,000  and  will  have 
a  shipping  capacity  of  about  10,000,000  tons  per  yr. 
It  was  designed  under  the  direction  of  F.  L.  Stuart,  Chief 
Engineer  of  the  Baltimore  &  Ohio  R.R. 

Mew  Wsitler=M®tl©ip  P©]lac5^  for 
Mew  Y®ipM  CMy 

The  hand-and-foot-bouiul  water-meter  policy  of  New 
York  City  will  be  radically  changed  if  the  New  York 
legislature  enacts  a  bill  drawn  and  introduced  in  behalf 
of  the  Department  of  Water-Supply,  Gas  and  Electricity 
of  New  Y'ork  City  and  if,  as  is  to  be  presumed,  the  Board 
of  Aldermen  cooperates  with  the  commissioner  of  water- 
supply  in  carrying  out  the  intent  of  the  bill. 

As  matters  now  stand,  the  Department  of  Water- 
Supply  is  in  pitifully  helpless  condition  as  regards  not 
only  the  installation  of  water  meters,  but  also  the  fixing  of 
water  rates,  both  for  metered  and  unmetered  services.  At 
present  the  commissioner  can  install  meters  in  business 
places  only.  Even  those  meters  are  under  private  owner- 
ship; and  when  they  are  taken  out  for  repair,  the  water 
flows  unmetered  sometimes  for  several  months.  ]\Ieters 
cannot  be  installed  in  private  residences,  not  even  in  the 
large  apartment  houses,  without  the  consent  of  the  Board 
of  Aldermen.  Jloreover,  the  corporation  counsel  has 
given  an  opinion  that,  if  the  board  were  to  consent,  it 
would  have  to  be  a  case  of  metering  all  or  no  residences 
or  apartment  liouses  at  one  and  the  same  time.  To  make 
the  case  still  worse,  private-property  owners  have  no  right 
to  demand  the  installation  of  the  water  meter. 

To  add  still  further  to  the  anomalous  situation,  there 
are  in  existence  on  residential  premises  about  13,000 
meters,  installed  by  private  companies  the  property  of 
which  has  been  taken  over  by  the  city.  The  use  of  these 
meters  can  be  discontinued  by  the  property  owners  at  any 
time.  Moreover,  the  city  has  under  consideration  the 
taking  over  of  private  water  companies  supplying  some 
100,000  inhabitants  of  the  city.  If  this  were  done,  the 
large  number  of  meters  on  the  services  owned  by  these 
companies  would  also  be  subject  to  discontinuance. 

Pkesent  CiiAiiGEs  Antiquated 

The  immense  residential  population  of  Greater  New 
York  is,  with  the  anomalous  exce})tions  already  noted, 
charged  with  water  on  a  plan  that  is  unusual  and  anti- 
quated— that  is,  a  combination  of  a  frontage  and  a  fixture 
charge.  It  needs  no  argument  to  show  that  this  is  an 
unjust  and  unreasonable,  as  well  as  -wholly  uncertain,  way 
of  charging  for  water. 

In  a  printed  memorandum  prepared  by  the  Department 
of  Water-Supply,  accompanying  its  bill  now  before  the 
legislature,  it  is  stated  that,  wlien  the  department  takes 
over  the  great  Catskill  water-supply  works  with  their 
heavy  capital  charges,  it  "will  face  a  deficit  for  a  number 
of  years  unless  revenues  can  be  increased."     The  memo- 


randum also  mentions  the  fact  that  the  city  now  gets 
about  half  its  revenue  from  the  sale  of  water  by  meter 
measurement,  althougli  the  water  "so  sold  is  less  than 
27%  of  tlie  total  amount  of  water  consumed,  lo.st  and 
wasted."  The  large  modem  apartment  houses  in  niost 
cases  are  paying  on  the  frontage  and  fixture  basis  only 
;J0  to  40%  of  what  they  would  pay  at  regular  meter  rates. 

Dr.TAXLs  OF  New  Scheme 

Only  part  of  tlie  provisions  of  the  bill  before  the  legis- 
lature have  been  brought  out  by  what  has  preceded.  Tiie 
whole  effect  of  the  bill  is  shown  by  the  following  quo- 
tation, which  summarizes  the  principal  changes  that  the 
bill  would  bring  about.     The,«e  are: 

1.  The  discretion  of  the  commissioner  to  install  meters  is 
extended  from  business  places  only  to  all  places  connected 
with   the   public   water-supply. 

2.  The  department,  with  the  approval  of  the  Board  of 
Aldermen,  may  assume  the  expense  of  furnishing-,  installing 
and  maintaining-  meters,  thus  changing-  the  system  frum 
private  ownership  to  city  ownership  of  meters. 

3.  The  department,  with  the  approval  of  the  Board  of 
Aldermen,  is  authorized  to  acquire  meters  now  owned  by  the 
property  owners  and  to  assume  the  expense  of  keeping  them 
in  repair. 

4.  The  right  to  demand  the  installation  of  a  meter  is 
extended  to  every  property  owner  connected  with  the  public 
water-supply. 

5.  The  city  is  authorized  to  establish  annual  service 
charges  and  minimum  charges  in  connection  with  the  schedule 
of  meter  rates. 

6.  The  department  is  authorized  to  apply  the  revenue  from 
service  charges  to  the  financing  of  the  meter  system. 

7.  The  method  of  estimating  the  amount  of  water  used 
while  a  meter  is  out  of  repair  is  made  more  elastic. 

8.  Certain  minor  changes  are  made  which  are  incidental  to 
the  smooth  administration  of  the  department  under  the  new 
conditions. 

If  the  bill  is  enacted,  the  Department  of  Water-Supply 
purposes  to  submit  a  new  schedule  of  metered  rates  to 
the  Board  of  Aldermen,  also  a  plan  for  a  meter  setting 
and  repair  division  and  a  plan  for  acquiring  about  100,000 
water  meters  now  in  pi-ivate  ownership.  An  additional 
proposal — in  some  respects  the  most  interesting  of  all — i.'^ 
thus  expressed : 

The  department  will  submit  to  the  Board  of  Aldermen  for 
approval  a  standard  design  and  specifit'atiuns  for  a  New  Yorlv 
City  meter  to  be  i)urchased  from  time  to  time  under  com- 
petitive Ijidding  at  a  price  not  to  exceed  a  ma.ximum  approved 
by  the   board. 

That  the  department  really  means  business  is  intimated 
by  a  statement  to  the  cfl^ect  that  "the  complete  metering 
of  the  city  under  proper  conditions  will  probably  require 
not  less  than  five  years." 

William  Williams  is  commissioner  and  Delos  F.  Wilcox 
is  deputy  commissioner  of  the  De])artment  of  Water- 
Supply,  Gas  and  Electricity  of  New  Y'ork  City. 


Ontario  Power — The  following  official  statement  regarding 
the  policy  of  the  Ontario  government  in  connection  with 
obtaining  further  supplies  of  electric  power  from  Niagara 
Falls  has  been  published:  The  Government  of  the  Province  of 
Ontario  has  been  considering  the  question  of  providing  addi- 
tional electric  power  from  Niagara  and  has  had  placed  before 
it  the  results  of  investigations  by  the  engineers  of  the  Hydro- 
electric Commission.  It  appears  from  these  reports  that  today 
the  municipalities  in  western  Ontario  are  using  all  the  electric 
energy  which  was  contracted  for  by  the  commission  and  that 
within  the  next  five  years  an  additional  100,080  hp.  will  be 
required.  The  Goveinment  has  determined  to  meet  the  situa- 
tion and  at  the  forthcoming  session  of  the  House  will  sul)mit 
legislation  authorizing  the  supply  of  such  additional  power  as 
may  be  required.  Many  questions,  legal  and  financial,  must 
first  receive  careful  consideration;  but  the  policy  of  this  Gov- 
ernment is  to  meet  the  wishes  of  the  people  by  placing  itself 
in  a  position  to  supply  electrical  power  just  so  soon  as  finan- 
cial conditions  warrant  it. 
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Kv    lliiHKirr    !•;.    IIoirroN''' 

111  view  oT  till'  sciirnlv  nf  ilata   rc-nnliii-   the  U>ni\  .■iml 
hriulit   111'  stiuidiiij;-  waves,  ntlicr   than    \rv\  small   cxiirri 
menial   waves  such  as  were   invest iuateil   hv    iiid'Hie,   llie 
iiei-om|iaiiyiii,i;'  sketch  plan  and  iirolile  may  he  of  interest. 

The  plan  repre.seiits  the  downstreaiii  portion  ol'  an  ()])eii 
reetaii"'iilar  tiinhc>r  ilnme  which  was  constnicted  in  rarrv 


nl'     Ihc 

p.'iiall. 


Ihiiii 


Corner^ 


•ofFlun  le 


\V  w 


\va'-  1  III  ".'I,  and  the  water  snrfaei  was 
Willi  llir  ImiIIiiiii  slope  I'ur  a  eiiiisiderahle  dis- 
laiiic  ii|i>licaiii  ri'om  the  head  uT  the  standiiiLf  wave.  'I'jic 
liilal  (pianlity  of  water  Ihiwinu  in  the  Ilnme  was  lO.T.S 
III. It.  per  sec,  and  the  depth  (d'  water  ahove  ilie  head 
of  the  standing-  wave  was  ().:>.".  ft.  'I'iie  width  of  the  flume 
inside  was  'ZJy^y  tt. ;  area  of  llowiiifr  .section,  O.H!)2  sq.ft.; 
mean  velocity,  12.08  ft.  jx'r  >^vv.\  velocity  head,  2.27  ft. 
'J'he  standing  wave  rose  ahniptly  and  ahiio.st  vertically 
0.^  1  ft.  It  then  rose  gradually,  with  a  surface  convex 
upward,  0.53  ft.  in  a  distance  of  4  ft,  niakin<r  a  total 
rise  of  1.24  ft.  and  a  total  depth  ahove  the  channel  level 
at   tlu    ■       -      -    - 


(/.. 


head  of  the  wave  of  1.59  ft.     Tlii.s  corresponds  to 
rorinula  for  height  of  standing  wave  as  usually 


Profile    of     Standing    Wave 


ii\en,  \\  Inch  i.' 


(I.  = 


^V<; 


Plan    of    Flume 
ST.A.NDIN(;    WAVE    IN    FLUME,    KIXCKLKY,    N.     Y. 

temporarily  a  large  municipal  water-supply  over  the  site 
of  a  dam  during  construction.  There  was  a  right-angled 
turn  in  the  Hume  at  the  lower  end,  and  the  water  flowed 
out  through  a  submerged  24-in.  cast-iron  pipe,  the  quan- 
tity of  flow  being  measured  by  a  standard  weir  in  a 
concrete  chamber  into  which  the  cast-iron  pipe  discharged 
a  short  distance  downstream.     The  slope  of  the  bottom 

*Consi;Uin2:  Hydraulic   Engineer.   Albany.   N.   Y. 


The  depth  of  water  and  the  velocity  respectively  above 
the  upstream  end  of  the  standing  wave  are  represented  by 
'/,  and  i\.  \^y  this  formula  d.^  should  have  been  1.78  ft., 
showing  that  in  this  case  the  standing  wave  rose  to  about 
90%  of  the  theoretical  height. 

The  experimental  data  were  obtained  under  tlie  writer's 
direction  by  the  late  A.  B.  Tracey. 
'^, 

The  enlargeinent  of  Grant  Park,  Chicago,  by  filling 
in  along  the  lake  front  is  being  carried  on  in  an  unusual 
way.  The  material  is  delivered  in  drop-bottom  boxes  on 
small  flat-cars,  and.  these  boxes  are  handled  and  dumped 
by  cranes.  The  work  is  at  the  south  end  of  the  park 
and  includes  the  site  of  the  new  Field  ^luseum,  described 


PIG.  1.    LOCOiUDTTVE  CRANE  HANDLING  5-TON  CARS  FOR    FILLING    AT    GRANT    PARK.    CHICAGO 


The  cars  are  of  24-in. 


;age,  and  come  from  the  underground  railway.     The  small  view  at  the  left  shows  the  car  body  being 
dumped.     The  locomotive  is  a  gasoline  machine 
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in  J'Jnijinccrinf/  News,  Jan.  fi,  191.").  Tiio  filling  cunsists 
()f  ashes,  rubbish  from  wrecked  buildings  and  material 
from  excavations.  The  W.  J.  Newman  Co.  has  the  con- 
tract for  the  wor 

At  one  point  the  nuiterial  is  delivered  by  the  narrow- 
fjage  underground  electric-railway  system  of  the  Chicago 
Tunnel  Co.,  one  of  the  tunnels  being  extended  under 
the  Illinois  Central  IMl.  to  a  shaft  at  the  west  side  of 
the  park.    The  shaft  is  about  50  ft.  deep  and  has  an  cle- 


PMO.    2.     DERRICK   HANDLING   7-TON   CARS   FOR   PILLING   AT  GRANT  PARK,  CHICAGO 
The    cars   are    of    36-in.    gage,    hauled    by   a   steam    locomotive 


vator  large  enough  to  handle  the  tunnel  cars.  The  rail- 
way is  of  24-in.  gage,  and  double-truck  flat-cars  with 
removable  wooden  bodies  are  used  to  handle  the  material. 
The  bottom  of  the  liox,  or  body,  is  hinged  at  one  side 
and  held  in  place  by  a  latch.  The  cars  are  handled  in 
the  tunnels  by  electric  locomotives  using  trolley  wires. 

At  the  shaft  house  the  cars  are  assembled  in  trains 
and  hauled  by  7-ton  Baldwin  gasoline  locomotives  to  the 
clump.  A  60-ton  Bay  City  locomotive  crane  takes  the 
body  from  the  car  and  swings  it  into  position.  The  latch 
is  released,  allowing  the  bottom  to  drop  and  the  contents 
to  escape.  The  crane  then  returns  the  empty  body  to 
the  car.  This  dumping  plant  is  shown  in  Pig.  1.  The 
weight  of  the  loaded  car  body  is  about  5  tons. 

The  locomotive  crane  travels  on  a  standard-gage  track. 
It  has  a  45-ft.  liooni  and  a  25-hp.  steam  engine,  and 
its  hoisting  capacity  is  15  tons  at  a  reach  of  10  ft.  The 
hoisting  hook  carries  a  rectangular  frame  having  chains 
attached  to  the  car  body.  A  cord  leading  from  the  cab 
and  over  a  pulley  on  the  boom  is  hooked  to  tlic  latch, 
so  that  the  engineinan  can  trip  it  and  dump  the  load. 
At  this  plant  about  200  cars  are  emptied  daily. 

At  another  part  of  the  work,  dirt  and  rubbish  from 
excavations  and  old  buildings  are  delivered  by  contrac- 
tors in  wagons.  To  avoid  a  nuisance  and  to  give  better 
control  of  the  filling,  the  wagons  dump  tlieir  contents 
at  an  elevated  platform  in  a  covered  building,  or  disposal 
station,  at  the  side  of  the  park.  .From  this  upper  floor 
tlie  material  is  shot  through  chutes  into  cars  standing 
on  a  track  at  the  ground  level.  These  cars  travel  on  a 
track  of  36-in.  gage  and  have  removable  bodies  10x41/2 
ft.,  4  ft.  deep.  They  contain  about  Gi/^  cu.yd.  alid  weigh 
about  7  tons  loaded. 


Trains  of  these  cars  are  taken  by  a  20-ton  steam  loco- 
motive to  a  large  A-frame  derrick  that  handles,  dumps 
and  replaces  the  car  bodies  in  the  same  way  as  the  loco- 
motive crane  already  descriljed.  This  dumping  plant  is 
shown  in  Fig.  2.  The  derrick  has  a  65-ft.  boom  and  a 
35-hp.  steam  engine.  It  weighs  60  tons,  has  a  hoisting 
capacity  of  20  tons  and  is  shifted  on  rollers  as  the  work 
progresses.  It  was  built  by  the  W.  J.  Newman  Co.  and 
handles  al)out  100  cars  daily. 

m 

V>Y   Edgau  K.   IlUTlI* 

In  the  design  and  operation  of  his  construction  plant, 
the  contractor  for  the  new  reinforced-concrete  viaduct 
that  carries  Park  Ave.  over  Kemper  Lane  into  Eden  Park, 
in  Cincinnati,  Ohio,  introduced  several  methods  tending 
to  reduce  costs  or  produce  better  results. 

The  first  was  the  advantageous  use  of  a  portion  of  the 
old  steel  viaduct  and  its  piers  and  abutments.  By  using  the 
end  of  the  viaduct  as  a  platform  for  charging  the  mixer  a 
considerable  saving  of  plant  cost  was  made.  This  old 
viaduct,  built  over  50  years  ago,  was  a  light  steel  struc- 
ture, consisting  of  six  deck  Pratt-truss  spans  varying  from 
50  to  65  ft.  in  length,  resting  on  wrought-iron  Phamix 
columns,  masonry  piers  and  masonry  abutments.  The 
roadway  was  18  ft.  wide,  with  7-ft.  sidewalks  on  each 
side,  the  viaduct  having  an  overall  width  of  32  ft. 

The  floor  system  consisted  of  3xl2-in.  oak  planking 
laid  crosswise  on  4xl6-in.  oak  stringers,  which  were  sup- 
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FIG.    1.     CONCRETING    I'LANT    FOU    NKW    TARK    AVE.    VIADUCT,  CINCINNATI,  UNDKR  I'ART  OK  OLD  VIADUCT 


ported  on  lOl/^-iu.  iron  crossbeams  spaced  8  ft.  c.  to  c. 
The  two  trusses  'forming  each  span  were  spaced  17  ft. 
6  in.  c.  to  c.  and  were  of  unique  design  in  that  their 
vertical  compression  members  were  wrought-iron  posts 
and  the  loM'er-chord  tension  members  consisted  of 
wrought-iron  links,  joined  at  panel  points  around  the 
cast-iron  base  blocks  of  the  vertical  posts.  All  wrought-iron 
links  were  found  to  be  in  an  excellent  state  of  preserva- 
tion, but  the  struts  and  columns,  though  also  of  wrougiit 
iron,   were   deeply  pitted   and   covered   with   scaly   rust. 


FIG.     2.       PARK    AVE.    VIADUCT    UNDER    CONSTRUCTION. 
SHOVS^ING  CROSS-FRAMES  TO  HOLD  REINFORCING 


Tiie  new  \  iaduct  is  a  rcinforccd-coiicrete  structure,  con- 
sisting of  a  central  three-ribljed  arch  of  180-ft.  clcai 
span  and  31-ft.  rise,  over  Kemper  Lane,  and  symmetrical 
end  approaches  made  up  of  25-ft.  girder  spans,  the  out- 
side girders  being  arched.  The  total  length  between  eml 
abutments  is  3G0  ft.,  and  the  total  width  is  65  ft.,  thcic 
being  a  40-ft.  roadway  and  two  12-ft.  G-in.  sidewalks. 

It  was  necessary  at  the  start  of  the  work  to  wreck  the 
old  viaduct  completely,  except  the  southerly  55-ft.  span. 
which  rested  at  one  end  on  two  masonry  piers  extending 
20  ft.  above  the  ground  and  at  tlie  other  end  on  a  masonry 
abutment  of  U-type.  It  lia])pcned  fortunately  that  tliis 
span  and  its  piers  just  cleared  the  outside  line  of  the  new 
structure,  so  the  contractor  left  it  in  place  and  buil' 
his  concrete  mixing  and  distrilniting  plant  around  i. 
(Fig.  1). 

.Stone  and  .sand  l)ins  of  100  and  50  cu.yd.  capacity 
respectively  were  constructed  between  tlie  trusses,  under- 
neath an  opening  in  the  floor  planking.  The  bottoms  of 
the  bins  were  sloped  steeply,  to  deliver  the  materials 
directly  to  the  mixer  by  gravity.  The  stone  and  sand 
were  delivered  to  the  bins  from  end-dump  motor  trucks 
of  5  tons'  capacity.  Cement  from  the  storehouse  adja- 
cent to  the  bridge  was  wheeled  as  needed  out  to  the  end 
of  the  bridge  and  chuted  to  the  charging  platform  below, 
where  was  the  upper  hopper  of  the  mixer. 

The  mixer  is  a  Ha  ins  automatic  gravity  mixer  of  Vs 
cu.yd.  capacity.  It  has  four  conical  sheet-steel  hoppers 
placed  in  series  one  above  the  other.  The  top  of  the 
upper  hopper  is  flush  with  the  charging  platform,  about 
18  ft.  above  the  ground  and  about  15  ft.  below  the  floor 
of  the  bridge.  A  simple  arrangement  of  levers  requires 
but  three  men  to  charge  the  upper  hopper  with  the  proper 
quantities  of  cement,  sand,  stone  and  water  and  to  drop 
tlie  charge  from  hopper  to  hopper  at  the  proper  intervals, 
tlience  directlv  into  the  hoist  bucket  at  the  base  of  the 
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tower.  Tlio  tower  is  140  ft.  high  and  delivers  the  con- 
crete through  chutes  to  an  extreme  distance  of  300  ft. 

Fig.  2  shows  centering  in  place  for  two  of  the  three 
ribs  of  the  180-ft.  arch.  Part  of  the  reinforcing  steel, 
consisting  of  1%-in.  round  bars,  is  in  place  on  the  outer 
line  of  centers.  These  bars  are  shown  held  accurately 
in  alignment  and  elevation  by  means  of  rectangular  frames 
of  steel  angles.  The  upper  legs  of  the  horizontal  angles 
are  notched  to  receive  the  bars  and  lioid  them  to  ihc 
proper  spacing. 

Fig.  3  shows  the  two  ribs  ])oured  and  the  centering 
removed.  The  centers  shown  were  released  from  Tinder 
the  middle  rib  by  driving  out  the  oak  wedges  and  were 
then  pulled  bodily  into  position  for  the  third  rili.  This 
work  was  accomplished  by  use  of  a  derrick  and  hoist, 
the  different  bents  being  pulled  forward  a  small  distance; 
at  a  time.  Little  damage  to  the  centering  resulted ;  and 
the  cost  of  the  operation  was  considerably  less  than  it 
would  have  been,  had  the  centering  been  wrecked  and 
reerected  in  its  new  iiosition,  as  was  contomijlatcd  in  flic 
original  plan. 

The  entire  improvement,  when  completed,  will  cost 
about  $130,000  and  includes  in  addition  to  the  viaduct 
considerable  grading  and  street  work.  The  contractor  is 
D.  P.  Foley.  The  plant  was  designed  by  his  engineer 
and  superintendent,  P.  Beall.  The  viaduct  was  designed 
and  its  construction  is  being  supervised  by  the  Division 
of  Structures,  City  Engineering  Department,  of  whicli 
F.  S.  Krug  is  Chief  Engineer;  F.  L.  Raschig,  Principal 
Assistant  Engineer  in  Charge  of  Structures;  Paul  Laur, 
Assistant  Engineer  on  Construction ;  and  R.  J.  Coffin, 
Resident  Engineer.  The  writer  had  charge  of  the  design 
and  preparation  of  plans  and  specifications. 
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llv  Fhko  C.  Todd* 

The  floating  concreting  plant  shown  in  the  photographs 
and  sketch  on  the  next  page  was  used  with  great 
success  during  the  past  season  at  lock  and  dam  No.  30, 
on  the  Ohio  River  near  Florence,  Ind.  The  plant  is 
Ijuilt  on  a  specially  constructed  hull  80x3(5  ft.  in  plan. 
Located  in  tiic  middle  and  24  ft.  from  the  front  end, 
tluire  is  a  (>x6-ft.  well  extending  to  the  bottom  of  the 
l)arge.  A  90-ft.  steel  tower  is  erected  over  this  well  and 
is  supported  by  a  heavy  timber  A-frame  and  numerous 
guy  wires  placed  sufficiently  forward  so  as  not  to  inter- 
fere with  (he  o])eration  of  a  clamshell  bucket.  On  the 
frojit  end  of  the  barge  there  are  two  boilers — a  4-in. 
horizontal  pump  and  a  two-drum  hoisting  engine.  Ten 
feet  behind  the  tower  are  two  ]-yd.  nuxers  set  3  ft.  above 
the  deck,  each  run  by  an  independent  engine. 

Over  the  mixers  there  are  two  sets  (one  for  stand-by 
service)  of  sand  and  gravel  hoppers,  cadi  of  18  yd.  ca- 
pacity. These  hoppers  are  placed  near  the  center  line  of 
the  barge  (fore  and  aft),  so  that  loading  of  hoppers  does 
not  cause  the  barge  to  list.  The  hoppers  are  suspended 
from  the  top  bracing  by  tie-rods,  there  being  no  supjjorts 
to  interfere  with  the  workmen.  The  cement  platform  is 
directly  behind  the  hoppers.  The  barge  is  equipped  with 
spuds. 

The  cable  for  suspending  the  chutes  runs  from  the  en- 
gine up  the  back  of  the  tower  and  through  a  cast-iron 
funnel  at  the  top  of  the  A-frame  and  is  attached  to  a 
deadman    on    the    bank.     Dcadnien    are    placed    100    ft. 

•Inspector,   3920   Hazel  Ave,  Norwood,   Ohio. 


FIG.    3.     TWO   ARCH  RIBS   COMPLETE   AND   CENTERING  BEING  MOVED  TO  THIRD  RIB 
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apiirt,  so  that  by  the  use  ol  an  auxiliary  cable  attached 
to  the  main  cable  and  to  the  deadnian  next  to  the  one 
to  which  the  main  cable  is  attached  any  intermediate 
position  of  the  chute  can  be  secured  by  adjusting  the 
length  of  the  auxiliary  cable.  For  this  purpose  a  ly^Au. 
block-and-fall  is  fastened  to  the  main  cable  and  the  dead- 
man  to  which  the  auxiliary  cable  is  to  be  attached.  A 
team  of  horses  then  draws  up  on  the  block-and-fall  until 
the  chutes  are  in  the  required  position,  when  the  aux- 
iliary cable  is  fastened  to  the  deadman  and  the  block- 
and-fall  taken  off. 

The  novel  feature  of  this  plant  is  that  the  main  cable 
supporting  the  chutes  is  attached  to  one  drum  of  the 
hoisting  engine.  This  arrangement  facilitates  quick 
moving  of  the  plant.  When  a  move  is  to  be  made,  the 
cable  is  slacked  off,  lowering  the  chutes  until  they  just 
clear  everything  that  retains  the  tension  of  the  cable. 


'I'he  derrick  Ixmt  (linvinp  spuds)  is  placed  s(!VoraI  liiin- 
drcd  feet  back  of  tiic  lower  boat,  which  it  pidls  out  into 
tlie  river  i)y  a  line,  ilciiring  the  coircr-dam.  Tiie  barge 
(chutes  and  all)  cjiii  llicn  be  easily  niovcid  sidewise  by 
means  of  a  winch  line.  As  the  plant  is  being  moved,  llic 
main  cable  is  slacked  or  Iioisf<'d  io  give  proper  sag  to  the 
cable,  as  rc(|niii(|.  'I'lir  <Fiit(i(  ran  lie  sliilied  and  con- 
creliiig  started,  in  rioiii  \\\  to  :)  lir.,  depending  upon  tlie 
distance  covered. 

The  nuiximum  distance  of  pouiing  has  iuien  about  ;i25 
ft.,  which  permits  a  slope  of  the  chute  of  1  :  ."J.  The  aver- 
age output  of  the  i)lant  is  15  cu.yd.  per  hr. ;  but  it  has 
attained  us  high  as  IO  yd.,  wlien  the  work  iiad  to  be 
rushed. 

Sand  and  gravel  are  delivered  by  water.  A  derrick 
boat  with  70-ft.  boom  and  2-yd.  clamshell  l)ucket  is  placed 
directly  behind  the  tower  boat,  with  the  sand  I)arge  on 
one  side  of  the  ])lant  and  the  gravel  barge  on  the  other. 
The  barges  are  moved  by  a  steam  crab  on  the  tower  boat, 
while  they  are  being  unloaded.  This  arrangement  per- 
mits operation  of  the  derrick  boat  with  little  necessity 
for  changing  the  height  of  the  boom.  Cement  is  loaded 
at  tlie  storehouse  directly  on  the  racks  placed  on  a 
flat-car.  Each  car  holds  seven  racks,  80  bags  of  cement 
on  each  rack.  The  loaded  cars  are  run  down  an  incline 
to  the  water's  edge  and  onto  a  transfer  barge.  The  barge, 
with  two  cars,  is  towed  and  placed  alongside  the  sand 
barge.  Each  rack  is  picked  up  by  the  derrick  boat  as 
needed  and  placed  directly  back  of  the  bins.  There  is 
no  railroad  connection  at  dam  39,  and  rail  shipments  of 
material  are  received  by  the  transfer  boat. 

Bids  were  requested  for  lock  and  dam  No.  39  on  Nov. 
11,  1913.  As  no  bids  were  received,  the  Government 
itself  undertook  the  project.     Work  was  started  in  June, 


FIG.    2.    TWO  VIEWS  OF  THE  CONCRETING   BARGE;   DERRICK  BOAT  IN  LEFT  VIEW 
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I')14.  There  was  no  ])laiil  provided  during  a  larj^e  part 
of  1914,  and  the  spring  (if  1!)!.")  was  used  to  assemble 
and  build  a  plant.  The  work  will  take  approximately 
two  years  more.  It  is  being  done  under  the  direction 
of  Maj.  G.  R.  Spalding,  District  Officer.  Capt.  II.  A. 
Finch  is  the  army  engineer  on  the  project ;  ¥j.  P.  Bone 
is  resident  engineer.  The  floating  plant  was  designed 
bv  E.  P.  Bone  and  was  constructed  at  the  site  under  his 
supervision. 


Be  I^©niniiro2=ce(dl 


Reinforcement  for  all  concrete-pavement  foundations  is 
now  the  practice  of  the  engineering  department  of  the 
City  of  San  Antonio,  Tex.  The  experience  of  the  last  two 
vears,  during  which  about  $2,000,000  has  been  expended 
for  new  pavements,  has  proved  that  most  of  the  soil  of 


CRACKS  IX  SAX  AXT'iXli.)  I'A  VIO.M  KXTS 

(Left)   Cracks  clue   to  poor  subsoil  conditions.      (Right)   Crack 
between    combined    curb    and    gutter   and    pavement 

San  Antonio  is  of  such  a  nature  that  it  is  almost  inii)os- 
sible  to  prevent  the  cracking  of  any  paving  material. 

The  subsoil  is  a  sticky,  black  material  when  wet,  and 
it  cracks  in  drying,  with  the  result  that  the  concrete 
usually  cracks  too.  When  the  dried  soil  again  takes  up 
water,  it  swells  an  appreciable  amount.  Successive  wet- 
ting and  drying  enlarge  even  a  hair  crack  in  the  pavement 
surface  into  wide  breaks  like  those  shown  in  the  two 
views  herewith. 

To  prevent  such  failures,  the  specifications  were  first 
changed  to  require  that  the  concrete  be  laid  on  a  2-in. 
cushion  of  sand  or  gravel.  More  recently  it  has  been 
decided  to  use  wire-mat  reinforcement  extending  from 
curb  to  curb.     This  specification  includ{>s  foundations  for 


wood-i)lock,  aspluilt,  brick  and  otiicr  types  of  pavement 
as  well  as  concrete  pavements. 

To  prevent  the  combined  curl)  and  gutter  from  break- 
ing away  from  the  pavement  (as  occurred  in  the  case 
shown  in  the  right-hand  view),  two  %-in.  .square  twisted 
bars  per  section  of  curb  (8  ft.)  are  in.serted  about  2  in. 
from  the  bottom  of  the  ('(-"ncretc  base.  These  reinforcing 
bars  extend  from  2  ft.  beyond  the  outer  edge  of  the  gutter 
to  within  4  in.  of  the  back  face  of  the  curb.  Tliey  arc 
not  bent  up  into  the  curb. 

E.  A.  Kingslcy  is  consulting  engineer  of  the  city  in 
charge  of  pavement  construction.  Hans  ilclland  is  city 
engineer. 


On  account  of  disa.strous  experience  in  Oklahoma  with 
loss  of  stored  crude  oil  by  lightning-caused  fires  (loss 
claimed  to  be  a  seventh  of  the  production,  so  that 
insurance  has  reached  the  prohibitive  rate  of  $6.50  per 
$100)  a  system  employing  underground  tanks  fitted  with 
fianw^proof  vents  has  been  developed  by  \V.  W.  Bowles, 
of  the  International  Crude  Oil  Storage  Co.,  Sapulpa, 
Okla. 

Reinforced-concretc  tanks  have  been  designed  in  capac- 
ities up  to  55,000  bbl.  A  special  (patented)  gum-varnish 
lining  coat  has  been  applied  to  make  the  tanks  tight 
against  oil  and  gasoline.  -A  small  tank  (550-bbl.  capacity) 
was  recently  subjected  to  a  test  fire  and  explosion,  and 
the  only  serious  damage  wa,s  to  the  roof. 

The  important  features  of  the  safety  vent  (patented 
by  Mr.  Bowles)  are  the  fire  screen  to  prevent  flame 
traveling  through  the  vent  pipe  to  the  tank,  as  is  possible 
with  ordinary  vents,  an  automatic  self-closing  valve 
lirtween  the  vent  pipe  and  the  tank,  an  automatic  alarm 
:ind  a  self-acting  relief  valve  that  ■will  open  automatically 
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will  11  oil  is  |iiiin|MMl  out  of  the  liiiik  iil'lcr  tiir  vciil,  Milvc 
has  flost'il.  Till'  liaiiio  slop  is  ii  siiii|ilc  dcvico  (■Diisistiii;^ 
1)1'  two  fmo  wire  sriwiis  with  luiiicral  wool  or  similar 
material  lu'twi't-n.  Tlu'  autuinnlic  <  lo^iii;,'-  valve  and  llic 
si^Mial  ai'l  1)Y  fxnivity  with  Ihr  niciliii;;-  of  a  rii>il)lc  link. 
Tho  signal  consists  of  a  icil  ilisk  or  plate  (hat.  revolves 
into  an  n|)ri,i!:ht  ]K)sition  hv  the  fall  of  a  eouiiturwei>,dit,, 
and  its  action  sets  oil'  an   electric  alaiin. 

I  HOTES  i 


Electric  Tnni|ierN  for  Trnck  \Aork  were  di scribed  and  dis- 
cussed in  the  Mar.  Ifi  i.ssue  of  "lOnKineerlng  News."  Atten- 
tion has  since  been  culled  to  the  f;ict  that  the  manufacturer 
of  the  electric  tamper  Is  the  Klectro  Matnetic  Tool  Co.,  of 
2902  CarroU  Ave.,  Chicapro.  instead  of  the  ChicaRO  Electric 
Tool  Co.  as  jirinted.  The  lOlectro  MaRnetic  Tool  Co.  builds  a 
regular  line  of  electric  tools  comprising  drills,  tampers  and 
riveters.  The  electric  tamper  was  developed  liy  that  company 
for  the  designer,  G.  W.  Vaughn,  Engineer  of  Maintcnancc-of- 
Way.  New  York  Central  Lines. 

AiIvertiMitiK  Mcforcil  AViiUt  Service — The  Terre  Haute  Wa- 
ter Co.,  undi  r  tin-  piisiilency  of  Dow  K.  Gwinn,  is  a  past 
master  in  increasing  its  water  consumption  and  revenues  by 
advertising  in  the  local  press.  Recently  the  state  Public- 
Service  Commission  reduced  the  rates  for  metered  water  by 
33i%.     The  company  has  seized  the  opportunity  thus  afforded 
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33  1-3'^  Reduction  in  Water  Rates 
Made  by  tlie  Pubiic  Service  Commission 
For  Metered  Supply  is  Now  in  Force 
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FO;iTY   BUCKETS -PURE  FILTERED   WATER      2     CENTS 

Monthly    ■Mrnimum--eO    cants  Tor    3000    C<illon. 

Tbe  b^i  cane  H'jw  sriliiip  meter*  hav*  riiuii||h  oittni  ic]  keep  llicro  busy  unlil  April,  and  wc  arc  daily  nui 

Terre  Haute  Water  Works  Co. 


BOOMING  METERED  WATER  SERVICE  AT  TERRE  HATJTIO 

to  get  new  consumers.  It  has  been  running  the  advertise- 
ment here  reproduced  from  a  local  paper.  This  has  en- 
couraged the  editor  to  publish  alongside  the  advertisement, 
which  is  on  the  editorial  page,  a  number  of  brief  letters  from 
consumers  telling  how  meters  have  reduced  their  water 
charges. 

Three  New  High  Uecords  for  Ured^iiig  in  tlie  Gaillard  Cut 
on  the  Panama  Canal  were  established  on  Feb.  18,  in  the 
24-hr.  period  from  midnight  to  midnight.  The  new  15-yd. 
dipper  dredge  "Cascadas"  excavated  and  loaded  into  scows  on 
that  day  a  total  of  23,305  cu.yd.  of  rock  and  earth.  This  is 
believed  to  be  the  world's  record  for  a  day's  work  by  any  kind 
of  excavating  machine  in  hard  material.  The  actual  working 
time  of  the  "Cascadas"  having  been  23  hr.  and  15  min.  during 
the  record  day,  the  rate  of  output  was  slightly  over  1,002 
cu.yd.  an  hour.  This  is  about  1,500  tons  an  hour,  or  25  tons  a 
minute.  Including  the  work  of  the  "Cascadas,"  a  new  record 
for  excavation  at  the  bases  of  the  slides  in  one  day  was  es- 
tablished on  Feb.  IS,  with  a  total  of  43,030  cu.yd.  And  in- 
cluding this  work,  the  record  for  excavation  in  the  entire 
Cut  by  dredges  was  broken,  with  an  aggregate  output  of  55,- 
979  cu.yd.,  the  previous  high  record  having  been  48,622  cu.yd. 
Excavation  at   the  bases  of  the  Culebra  slides,  north  of  Gold 


and  (•(.nlracloi'H  IUIIh.  .luring  tlio  week  ending  .-it  mldninlil. 
I''eb.  21.  aMHUiMl.MJ  to  :;r,7,2.''j5  cu.yd.  In  addition,  G1,3U1I  cu.yd. 
wiiH  ridiandli'd  by  t  liii  plpc-llne  Huctlon  dredge  "No.  8C,"  Ihn 
m-agiilng  sucllon  ilredgn  "Culiltra"  and  the  lielglan  ladder 
dredge  "No.  5."  The  avorngc  nggreKato  output  of  the  dredgcH 
In  tho  Cut  during  the  17  wccUh  preceding  tlml  ending  at  mid- 
night of  Feb.  21  waH  250,922  cu.yd.,  the  total  amount  of  prl- 
miiiy  excavation  during  that  period  (since  f)ct.  )9)  having 
been  4..1I17,6K0  cu.yd.  This  has  been  an  average  of  30,703  cu.yd. 
for  each  of  the  119  il:'."«,  or  approximately  1,091,920  cu.yd. 
per    month    for    four    month.s. — "Canal    Record." 

lliilkheiiilH  or  llenilerM  for  RikIm  of  I'nvenieiil — Tho  accom- 
panying lIluHlr.-itlons  show  two  types  of  i);ivemcnt  headerH 
used  In  Houston,  Tex.  (10.  E.  Sands,  City  lOnglneor).  The 
gr.uilte-bloek  header  is  used  where  a  permanent  end  is  made 
of  tho  paving  operations,  and  it  is  designed,  of  course,  to 
protect  the  end  of  tlie  pavement.  The  temiiorary  wooden 
header  Is  used  win  i-e  It  Is  expected  to  continue   paving  work 


6'i/tii'r  C6ivni1e Block ..ji  Tc'oled Surface 
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PERMANENT    AND    TlOMl'ORAIiY    P.WEMKNT    HEADKIl;-!, 
HOUSTON,    TEX. 

in  the  near  future.  Tlie  heavy  clay  soil  of  Houston  maki  s 
substivntial  headers  a  necessity.  Otherwise  in  wet  weather 
there  would  be  a  considerable  drop  at  the  end  of  a  hard- 
surface  pavement,  besides  the  likelihood  of  the  subsoil 
washing  out. 

rininps  for  Track  Bond  "Wires — The  clamps  shown  herewit;i 
are  for  securing  and  protecting  bond  wires  at  rail  joints. 
where  the  wires  are  laid  outside  of  the  splice  bars.  They 
are  of  thin  sheet  metal  and  are  made  in  various  shapes  to 
fit  different  splice  bars  and  to  protect  bond  wires  laid  above 
or  below  the  bolts.  They  may  be  secured  either  by  the  track 
bolts  or  by  small  rivets.  The  clamp  A  at  the  left  is  that  use<i 
by  the  Louisville  &  Naf,hvillo  R.R.  on  90-lb.  rails,  with  bon.l 
wires  carried  along  the  upper  side  of  the  splice  bar.  It  is 
held  by  the  splice  bolt,  but  can  be  applied  without  removin-j 
the  bolt.  The  slotted  hole  enables  the  clamp  to  be  slippei 
sidewise  over  the  oval  neck  of  the  loosened  bolt.  It  is  then 
turned  90°  to  bring  it  into  position,  as  shown.  The  clamp  '! 
is  for  use  on  heavy  splice  bars  for  the  100-lb.  rails  of  the 
Pittsburgh  &  Lake  Erie  R.R.,  with  wires  laid  on  the  top  of 
the  bar.  The  clamp  C  is  for  100-lb.  rails  on  the  Boston  <^- 
Albany  R.R.,  where  the  wires  are  laid  along  the  flange  of  th'' 
splice  bar.  This  also  is  a  slotted  clamp.  For  application 
v.here  new  rails  are  being  laid,   a  clamp  of  the  washer   type 
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CLAMPS    FOR    BOND    V.'IRES    AT     RAIL    JOINTS 

is  generally  used,  having  a  hole  to  fit  the  neck  of  the  bolt 
Clamps  of  this  kind  are  bolted  up  tight,  and  the  wires  are 
inserted  later.  The  clamp  D  at  the  right  is  of  the  riveted  type 
and  is  used  for  100-lb.  rails  on  the  electric  lines  of  the  Lon.? 
Island  R.R.  A  a'.-in.  hole  is  drilled  in  the  bar  (similar  to 
holes  for  the  channel  pins  holding  the  ends  of  the  bond  wires), 
p.nd  the  tapered-end  rivet  is  driven  home.  Similar  clamps  afe 
sometimes  riveted  to  the  webs  of  the  rails  to  secure  the  wires 
of  signal  connections.  These  devices  are  made  by  the  P.  & 
M.  Co.,  Railway  Exchange  Building,  Chicago. 
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MSsso^ff'S  Rives'  BsiEaM  IRevetlmmeia^ 

The  most  interesting  tiling  about  the  revetment  work 
that  the  Atchison,  Topeka  &  Santa  Fe  Ry.  has  l)een  doing 
on  the  Missouri  IJiver  above  the  Sibley  bridge  is  its  extent. 
While  it  is  common  practice  for  railways  in  tliat  section 
of  the  country  to  engage  in  flood-prevention  work  to  a 
considerable  extent,  it  is  doubtful  if  there  is  another  in- 
stance where  so  extensive  a  program  has  been  carried  out 
for  the  protection  of  a  single  In'idge.  The  summary 
of  this  work  recently  compiled  (given  in  some  detail  on 
another  page  of  this  issue)  accounts  for  the  expenditure 
of  about  $250,000 ;  but  this  is  by  no  means  all.  as  there 
is  hardly  a  year  tliat  some  patching  and  repair  work  is 
not  done,  and  none  of  these  small  items  is  included. 

The  original  Sibley  bridge  and  approach  co.st  approxi- 
mately a  million  dollars,  and  recently  as  much  more  has 
been  spent  in  double-tracking  the  approaches  and  in 
strengthening  the  bridge.  Its  peculiar  location — Just  be- 
low a  ,«harp  bend  in  the  river  and  above  a  creek,  or  slough — 
places  the  cast  approach  in  such  a  position  that  a  sudden 
onslaught  of  the  river  might  at  any  time  isolate  the  liridge. 
Consequently,  the  railway  company  is  under  the  necessity 
of  keeping  the  channel  where  it  now  is. 

Another  interesting,  and  to  some,  doubtless,  remark- 
able, phase  of  the  problem  is  that  the  railway  company 
has  never  received  one  cent  of  assistance  for  this  work, 
or  even  engineering  advice,  from  the  United  States  Gov- 
ernment. So  strong  is  the  sentiment  of  the  river  men 
against  doing  anything  which  will  assist  the  railways  that, 
although  the  law  by  a  little  stretching  makes  possible 
revetment  work  to  protect  other  interests,  there  is  no 
(lovernment  assistance  possible  to  help  maintain  a  very 
important  transcontinental  route.  Of  course,  this  is  also 
true  of  similar  railway  revetment  work  in  the  Missouri 
and  other  Middle  West  river  valleys. 

To  an  engineer  it  would  seem  no  stretch  of  the  imagi- 
nation to  believe  that  the  navigation  interests  of  the  Mis- 
souri would  be  well  served  by  assisting  in  avoiding  a 
catastrophe  that  would  tie  up  tlie  river  channel  foi'  months. 
Certainly  such  assistance  would  be  as  valuable  as  protect- 
ing certain  other  stretches  of  the  river  where  only  agri- 
cultural lands  are  endangered. 

lvoi)ert  W.  Hunt,  the  veteran  engineer  and  metallurgist, 
has  revealed  the  surprising  fact  that  American  rail  manu- 
facturers are  so  conservative  that  they  ham))er  the  effort 
to  improve  the  quality  of  steel  rails.  In  order  to  make 
a  trial  of  a  simple  and  promising  way  of  insuring  the 
selection  of  good  rails  and  the  rejection  of  bad  ones  it 
was  necessary  to  go  out  of  the  country,  to  a  Canadian 
mill.     American  rail  mills  wcnild  !U)t  try  the  new  method. 

This  piece  of  news  is  a  startling  surjirise  to  those  who 
have  believed  in  the  superiority  of  the  American  steel 
industry  over  the  European  and  who  have  thought  that 
the  reason  lay  in  the  constant  aim  of  American  steel 


makers  to  do  things  in  new  and  better  ways.  The  inter- 
esting question  presents  itself:  What  stood  in  the  way  of 
giving  the  Hunt  method  of  rail  selection  a  trial?  Un- 
fortunately, no  anwer  is  at  hand.  All  we  are  told  is  that 
the  method  could  not  secure  a  trial  in  American  mills. 
It  is  hard  to  believe  that  mere  tradition  and  routine 
were  the  obstacles. 

Evidently,  if  the  steel  mills  were  thus  ultra-conserva- 
tive, they  also  had  the  power  to  insist  on  their  own  way. 
The  influence  which  affects  ordinary  business — competi- 
tion— does  not  appear  to  have  been  strong  enough  in  this 
case.  It  was  not  a  matter  of  being  refused  by  one  mill 
and  succeeding  at  a  competing  mill.  All  the  mills  stood 
together,  evidently. 

The  gratifying  fact,  hnwever,  is  that  the  trial  of  the 
new  method  proved  successful.  Mr.  Hunt  reports  that 
it  eliminated  many  bad  rails  that  would  have  gone  into 
the  track  under  the  conventional  methods  of  selecting 
and  accepting  rails.  If  on  further  investigation  this  turns 
out  to  be  the  regular  effect  of  the  new  method  of  in- 
spection, it  will  mark  a  very  important  forward  step. 
It  will  give  us  safer  railway  track. 

At  the  same  time  it  will  l)e  a  vindication  for  those  men 
who  have  heretofore  held  out  consistently  in  favor  of 
testing  every  ingot  poured.  Their  argument  was  that 
defective  ingot  structure  is  the  chief  danger  to  be  feared 
rather  than  some  mysterious  factor  of  composition  that 
could  not  be  discovered  by  chemical  analysis,  but  needed 
the  drop  test  to  reveal  it.  Mr.  Hunt's  method  is  essen- 
tially a  way  of  examining  every  ingot.  Though  the  ex- 
amination is  made  only  by  visual  inspection  of  a  fracture 
of  the  rail,  yet  it  is  claimed  to  be  adequate  for  detection 
of  pipes  and  segregation. 

H©'w  YoipBs.  'W®itleff'=Metle2'  Pip®girsiSim 

"Water  meters  fur  every  water  consumer  and  the  ]nir- 
chase  of  water  meters  by  the  city  in  accordance  with  its 
own  "standard  design  and  specifications"  are  two  propo- 
sitions just  put  out  by  the  Department  of  Water-Supply 
of  New  York  City  that  are  likely  to  make  the  water- 
meter  manufacturers  and  perhaps  some  other  people  as 
well  sit  up  and  take  notice.  A  wide-awake  attitude  is  all 
the  more  to  be  expected  in  view  of  an  official  statement 
to  the  effect  that  "the  complete  metering  of  the  city  under 
])roper  conditions  will  probably  require  not  less  than  five 
years." 

It  can  readily  be  imagined  that  the  proposition  to  meter 
all  water  consumers  in  New  York  will  be  hailed  l)y  the 
water-meter  manufacturers  with  considerably  more  satis- 
faction than  the  plan  to  adopt  a  standard  New  York 
water-meter  design  and  specifications  under  which  meters 
woidd  be  bought  "from  time  to  time  under  competitive 
l)idding  at  a  price  not  to  exceed  a  maximum  approved  by 
the  board."  It  may  be,  however,  that  such  a  conception  of 
the  attitude  of  the  meter  manufacturers  does  them  an 
injustice.  After  giving  the  matter  the  very  careful  con- 
sideration which  it  most  certainly  deserves  the  mauu- 
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I'acfurcrs  iiinv  |Missilily  ((HIcIikIc  that  iiotliiii;,'  foiild  iiioii' 
t'tlVi'tivclv  pnimott'  llic  use  of  wntcr  iiictcis  in  the  I'liilrd 
Slatt's  anil  ('anada  or  do  inoiT  in  tlir  Ion;;  run  to  licndit 
watiT-nii'tcr  nianiil'artiircrs  than  to  liavca  standard  dcsi^^ii 
I'or  nictiTs  adojili'd  liy  liu'  Icadiiii;  city  of  the  WCstnii 
lloniisplu'rc. 

l)(iulitl('ss  tilt'  ninic  timid  innuiiu  the  walcr-nirtci-  nian- 
til'actuicrs^  woiihl  Fciir  Ic-I  -luh  a  iiin\c  Muuhl  roh  lh<Mn 
id'  sDuii'  ailvanta;;t's  in  thr  way  ol'  ri;iini~  In  su|iciiiirit\ 
I'or  their  own  partirular  meter.  'I'he  ln.ldei'  mimurar 
tuivrs,  liowi'vcr.  may  lu'  e\|ie(led  in  re>|MMid  |ir(im|ill\  \i< 
till'  opportunity  I'or  greatly  iniMvased  outjiut,  ri'ciin;,^  cm- 
lidont  that  l)usiness  ahility  and  wi'll-nicriti'd  rcimtalion 
i'or  c'Xi'oIU'nt  workniansliip  and  I'nr  llilini;  eonlrarts  on 
tinio  will  more  tiian  make  up  I'm-  any  io.-s  in  Iheir  pro- 
]iri('tary  claims. 

Whatever  opinion  may  i>c  held  as  to  Now  ^'ork's  plan 
to  dcsiiin  its  own  water  motors,  the  water-works  fraleinitv 
throiiii'iiout  the  whole  country  is  sure  to  ajipnixe  the 
earnest  and  intellifiont  ell'ort  now  heiufr  made  hy  the  New 
York  r)e])artnu'nt  of  Wator-Supjily  to  do  away  with  its 
antiquated  system  of  ehar<i;intr  i'or  watm-  on  tiie  chance 
hasis  of  huilding  frontage  and  fixtures  and  to  sulistitute 
the  meter  system — the  only  just  and  equitable  way  of 
selling  water  and  an  absolute  necessity  if  an  enormous 
amount  of  absolutely  useless  waste  is  to  be  prevented  and 
adequate  revenue  is  to  be  secured  to  meet  the  great  cost 
of  New  York's  new  suiM^lv. 
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There  appears  to  be  little  doubt  tliat  tiie  Oovernnient 
is  about  to  embark  on  a  large  scale  in  the  manufacture 
of  war  materials  which  it  has  hitherto  purchased  from 
private  manufacturers.  On  Mar.  21  the  Senate  passed 
a  bill  appropriating  $11,000,000  for  the  construction  or 
purchase  of  a  plant  for  manufacturing  armor  plate  for 
naval  vessels.  The  plant  is  to  have  a  minimum  capacity 
of  20,000  tons  of  armor  per  annum.  That  the  bill  will 
pass  the  House  of  Representatives  seems  practically  cer- 
tain, for  that  body  is  even  more  favorably  inclined  than 
the  Senate  toward  the  policy  of  Covernment  ownership. 
Further,  the  attitude  of  the  majority  party  in  the  House 
on  this  question  was  defined  at  a  caucus  of  the  Demo- 
cratic representatives  on  ]\Iar.  29.  There  were  120  pres- 
ent at  the  caucus,  and  a  resolution  was  unanimously 
adopted  instructing  the  Rules  Committee  of  the  House 
to  report  a  rule  "making  in  order  amendments  to  the 
Navy,  Army,  Fortifications  and  Sundry  Civil  bills  having 
for  their  purpose  provisions  for  the  Government  manu- 
facture of  armament  and  ammunitions."  There  is  no 
doubt  that  these  votes  in  Congress  reflect  a  widespread 
sentiment  throughout  the  country  in  favor  of  Govern- 
ment owaiership  as  a  policy  and  especially  of  Government 
ownership   of   plants   making   war   materials. 

We  need  not  take  the  space  to  discuss  here  the  contro- 
verted question  whether  the  Government  should  manu- 
facture its  own  ship  armor  or  have  it  made  hy  contract 
at  the  existing  armor-plate  plants  of  the  Bethlehem, 
Carnegie  and  Midvale  companies.  Those  who  desire  can 
find  170  pages  of  such  discussion  in  the  report  of  hear- 
ings before  the  Senate  Committee  of  Naval  Affairs 
(Senate  Document  1417).     It  may  be  briefly  stated  that 


the  r.elhlchom  Cii.  olferi'd  Ic  rednee  its  price  fur  iirnioi 
plale  In  .$;;!irt  pc  tun,  wiiile  .\(lmiral  Strauss,  ('hiej'  of 
the  Uurean  nf  Ordnance,  I'nitcd  States  Navy,  stntoil  thai 
detailed  estimates  made  under  his  supervision  showed  tluil 
the  cost  of  armoi'  plate  hkhIc  at  a  (Invernmcnt  plant  nf 
20, 000  tons  per  annum  capacity  and  operated  night  and 
day  year  in  and  year  out  woidd  he  $2."tO  per  ton. 

It  is  quite  within  the  po<sil)i!ilies  tiiat  other  considci'a- 
linns  ma\  \e|  make  it.  lud'eralile  I'nr  liie  <  Jn\ei'rnucnt  to 
W-e  il>  I'dllealed  ami  expei-ieneed  iia\al  nllicei's  for  othei' 
unrk  lliiin  miinilinn  mannraelnre  and  lea\e  Ihal  work  to 
private  elllerpri^e.  At  present,  iinwcNci'.  the  |)ri'vailing 
argunieni  with  Cnngress  is  the  claim  that  work  can  be 
done  at  loss  cost  by  Hie  (hAeinment  than  hy  private 
enterprise. 

Most  engineers  of  experieiU'C,  especially  those  who 
lia\i'  been  in  contact  with  (iovin'nment  work,  are  skeptical 
as  In  the  claims  fur  ecnnomy  in  (Jovernment  as  (;om- 
jiarcd  with  ])ri\atc  conlrnl.  Thi'y  well  understand  how 
easy  it  is  to  prove  almost  anything  by  cost  figures,  if 
one  can  only  dic'tate  how  the  cost  figures  shall  be  made 
u]).  A  stock  argument  in  proof  of  Government  busi- 
ness elliciency  is  the  operation  of  the  Post  Gllice  Depart- 
ment, which  is  connnonly  claimed  to  be  run  at  a  profit. 
But  in  nuiking  uj)  the  cost  of  conducting  the  Post  Office 
Department  no  charge  whatever  is  included  for  interest 
and  dejjreciation  on  the  enormous  investment  which  the 
Government  has  nuide  in  post-office  buildings  througli- 
out  the  country.  This  is  hut  typical,  unfortunately,  of 
the  misleading  character  of  too  many  statements  of 
operating  co.st  put  forward  l)y  (Jovernment  departments. 
These  are  among  the  reasons  which  have  influenced  many 
engineers  to  take  very  strong  ground  in  ojiposition  to  the 
general  policy  of  Government  operation. 

However  well  founded  sucli  opposition  may  be,  theic 
is  another  consideration  whicii  should  be  borne  iii  mind. 
It  is  an  engineer's  business,  according  to  the  classic 
definition,  "to  use  the  great  forces  of  nature  for  the 
service  of  man."  Nnw  one  of  these  great  forces  is  the 
force  of  public  oj>iiiii}n.  If  is  just  as  much  the  business 
of  an  engineer  to  take  into  consideration  the  force  of 
public  opinion  in  planning  and  carrying  out  his  work  as 
the  force  of  gravity  or  of  magnetism.  The  engineer  who 
tries  to  run  directly  counter  to  the  unseen  force  of  public 
opinion  is  almost  as  certain  to  suffer  failure  as  if  he 
neglected  to  consider  the  unseen  force  of  the  wind  in 
designing  a  great  bridge. 

It  needs  only  the  most  casual  acquaintance  with  the 
progress  of  events  for  the  past  25  years,  both  here  and 
abroad,  and  especially  of  the  extension  of  government 
functions  in  the  countries  at  war,  to  perceive  that  our 
own  Government  is  destined  to  increase  its  field  of  work 
largely,  no  matter  what  political  party  is  in  control.  The 
duty  of  the  hour  is  to  find  ways  and  means  of  making 
Government  work  less  inefficient  and  costly. 

There  are  two  main  reasons  why  Government  work  is 
apt  to  be  carried  on  less  efficiently  than  a  private  business. 
The  first  of  these  is  that  the  Government  pays  such  meager 
compensation  to  the  men  in  high  positions  that  it  cannot 
secure  the  men  of  greatest  ahility  in  competition  with 
private  concerns.  Nothing  is  better  established  in  the 
industrial  world  than  that  the  success  or  failure  of  an 
enterprise  depends  more  than  anything  else  on  the  char- 
acter and  caliber  of  the  men  in  its  control.  The  Govern- 
ment,  or   any   other   emjdoyer,   cannot   expect    faithful, 
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earnest  sorvicc  if  it  pays  those  who  render  such  servict 
a  compensation  so  nieaj^er  that  energy,  initiative  and 
zeal  are  paralyzed.  The  animal  report  of  the  Secretary 
of  Commerce  g\ves  fifjurcs  as  to  tlie  duties  and  the  sal- 
aries of  Government  lisjlithouse  inspectors.  Congress  in 
its  wisdom  (?)  passed  an  act  June  17,  1910,  which  pro- 
vided that  a  lighthouse  inspector  shall  he  placed  in  charge 
of  each  lighthouse  district  and  shall  receive  a  salary  of 
$2,400  per  annum.  In  the  average  Government  light- 
house district  a  lighthouse  inspector  has  under  his  charge 
Government  property  of  an  average  value  of  $3,000,000 ; 
he  controls  the  operations  of  a  force  of  280  employees 
and  of  seven  vessels,  covering  a  coast  line  extending  for 
about  1,000  miles,  on  which  arc  established  some  740 
aids  to  navigation.  He  is  responsible  for  the  economical 
and  efficient  expenditure  of  about  $304,000  per  annum. 
He  must  have  business  and  executive  al)ility  enough  to 
carry  on  all  this  work,  must  have  a  knowledge  of  prac- 
tically all  branches  of  engineering  and  of  nautical  affairs, 
must  be  a  man  able  to  act  on  his  own  initiative  and  re- 
sponsibility, since  he  is  generally  a  thousand  miles  or 
more  away  from  his  superior  officer  at  Washington — all 
this  for  $2,400  per  year. 

Here  is  another  illustration  of  the  way  in  which  the 
United  States  Government  recognizes  efficient  service : 
An  appropriation  of  $5,000  was  made  a  few  years  ago 
for  the  survey  of  a  river  whose  improvement  was  con- 
templated. The  United  States  Assistant  Engineer  who 
was  placed  in  charge  of  the  survey  was  able  so  to  plan 
the  work  of  a  dozen  men  under  his  direction  that  they 
executed  the  survey  at  odd  times  when  other  work  in 
the  district  was  not  pressing,  so  that  no  part  of  the 
$5,000  was  expended  and  it  was  returned  to  the  Treasury. 
When  he  reported  what  he  had  accomplished,  with  some 
pardonable  pride,  to  the  officer  in  charge  of  the  di.strict, 
that  officer,  m'Iio  was  stationed  some  distance  away,  sent 
the  engineer  an  appreciative  letter  telling  him  that  his 
salary  for  the  year  would  be  raised  $25.  The  assistant 
engineer  did  some  thinking  and  replied  with  a  letter  of 
thanks  and  his  resignation. 

Let  us  cite  another  and  typical  illustration  for  the 
benefit  of  those  who  cling  to  the  idea  that  Government 
work  is  carried  on  efficiently  and  economically  especially 
when  it  is  in  change  of  army  or  navy  officers. 

As  is  well  known,  certain  large  financial  interests  have 
expended  enormous  amounts  during  the  past  year  in  the 
construction  and  equipment  of  plants  for  munition  manu- 
facture. One  great  difficulty  has  been  to  find  men  to 
put  in  charge  of  these  plants  who  were  in  any  degree 
familiar  with  munitions.  It  happens  that  in  this  effort 
a  number  of  young  army  officers  who  had  had  a  West 
I'oint  education  and  a  few  years  of  army  experience  have 
been  placed  in  charge  of  large  manufacturing  plants.  It 
is  scarcely  derogatory  to  the  character  and  ability  of  these 
young  men  to  say  that  the  results  were  what  might  have 
l)een  expected.  They  had  had  so  little  experience  in 
the  management  of  men  and  the  conduct  of  modern  manu- 
facturing operations  that  the  whole  enter]n-ise  would  have 
ended  in  disa.ster  had  it  been  conducted  under  ordinary 
commercial  conditions. 

It  is  fair  to  say,  too,  that  this  occurreiicc  illustrates 
abso  how  far  from  ideal  are  the  methods  of  operation 
often  followed  in  industries  carried  on  under  private  man- 
agement. The  private  business  that  is  inefliciently  man- 
aged, however,  will  sooner  or  later  find  its  way  to  bank- 


ruptcy, while  inefficient  management  in  the  Government 
business  is  reflected  only  in  increased  burdens  on  the 
taxjjayers. 

There  is  another  reason  why  Government  work  is  likely 
to  be  ineffiitient  and  costly  compared  with  private  work. 
A  recent  notable  illustration  is  the  re])ort  presented  to 
the  New  York  legislature  by  Senator  Ilorton,  preseiiling 
the  results  of  a  study  of  tlie  conditions  of  employment 
in  the  New  York  State  service.  It  is  stated  that,  not- 
with.standing  the  existing  civil-service  laws  and  the  efforts 
made  for  a  quarter-century  past  to  improve  the  cliaracter 
of  work  done  by  the  state,  it  is  still  a  fact  that  the  state 
is  paying  out  many  hundreds  of  thousands  of  dollars  every 
year  in  salaries  and  wages  for  which  it  receives  little  or 
no  return.  Congress  and  the  state  legislatures  are  pretty 
sure  to  practice  cheese-])aring  economy  when  they  fix  the 
salaries  of  the  men  in  high  and  responsible  positions; 
but  when  it  comes  to  the  wages  and  conditions  of  em- 
])loyment  of  the  rank  and  file  of  the  workers,  especially 
those  who  may  be  given  places  for  political  reasons,  the 
generosity  of  the  legislators  is  boundless. 

New  demands  are  constantly  being  made  upon  our  leg- 
islative bodies  by  organized  labor.  A  good  example  is 
the  bill  now  pending  in  Congress  which  forbids  the  use 
of  scientific  management  in  the  Government  service.  This 
bill  provides  that  any  officer,  manager,  superintendent  or 
foreman  who  shall  make  a  time  study  of  the  work  of  any 
Government  employee  shall  be  guilty  of  a  misdemeanor 
and  further  provides  that  no  premiums  or  bonus  or  cash 
reward  shall  be  paid  to.  any  employee  in  addition  to  his 
regular  wages. 

Most  engineers  are  more  or  less  familiar  with  the  work 
which  has  been  done  by  scientific  management  in  reduc- 
ing the  cost  of  production  in  manufacturing  plants  and 
at  the  same  time  increasing  wages  and  improving  con- 
ditions of  work,  so  that  the  employees  are  better  satisfied 
and  better  paid  than  they  wore  under  the  old  system.  If 
we  are  to  have  in  the  future  a  large  extension  of  Govern- 
ment activity  in  industry,  it  is  more  than  ever  necessary 
that  the  Government  shall  be  able  to  use  the  same  meth- 
ods for  securing  efficient  production  that  have  been  well 
established  as  successful  in  the  -work  of  private  manu- 
facturers. 

m 
S@)ca©^n(g®§  ntls  LnsiffinSsittaoims 

Announcement  has  been  made  of  the  meeting  to  be  held 
next  week  in  Chicago  by  representatives  of  a  number  of 
engineering  societies  to  discuss  the  general  subject  of  co- 
operation. It  is  apparent  that  the  term  cooperation 
is  merely  chosen  for  want  of  a  better  name.  What  the 
conference  is  really  to  discuss,  as  we  understand  it,  is  the 
general  question,  "What  can  the  engineering  ])rofession 
do  to  better  the  conditions  under  which  it  is  working?" 
Numerous  conditions  in  the  profession  have  been  a  source 
of  complaint  for  years.  The  individual  engineer  realizes 
his  inability  to  change  these  conditions.  The  question  is 
to  what  extent  engineers  associated  together  may  be 
able  to  better  these  conditions. 

To  take  an  example:  The  individual  engineer  cannot 
advertise  his  business  on  any  (■onsi(leral)le  scale.  Even 
if  there  were  no  other  reason,  the  nuirgin  of  his  earnings 
over  expenses  is  not  sufficient  to  permit  such  advertising. 


I-;  N  (i  I  N  !•:  I'!  If  I  N  (;    n  k  w  s 


\'nl.   T.*"),    No.    1  I 


TIkm-o  is  11  ni'fd.  Iiowi'vcr,  tliiit  llic  puhlic  sl\<)iil(l  lir  iMllcr 
inroniu'd  as  to  tlu-  services  wliidi  i-nfiinccrs  laii  ii'iiiicr 
wlion  given  ii  fiw  liand  to  do  work  in  tlif  lu'sl  way.  Can 
cnginocrs  united  in  an  organization  carrv  on  siieli  adver- 
tising work,  so  that  tlie  nuMnhers  ol'  the  organi/alion  niay 
have  inoru  work  to  tio  and  he  ahh-  to  do  it  under  in'tler 
eoi\dit.ions  y 

For  another  illustration,  lake  Die  matter  of  securing  a 
position  for  the  engineer  out  of  eniploynicnt.  Nine-tenths 
of  the  niend)ers  of  the  engineei'ing  prdfcssion,  |>riil>alily. 
are  eini)h)yed  on  sahiries.  Changes  mic  ini\  ihihli'  uml 
frequent,  especially  in  construction  work  where  the  end 
of  one  piece  of  work  means  that  those  employed  on  it 
must  (ind  positions  elsewheic.  It  is  with  great  dilliculty 
that  a  nuin  who  is  out  of  a  juli  tan  himself  hunt  u])  a  i)osi- 
lion  or  directly  oll'or  his  services  without,  to  some  extent 
at  least,  seeming  to  lower  his  market  value.  Can  this 
work  he  ell'ectively  done  liy  an  ciiuincei-ing  society  for  all 
its  menihers? 

A  similar  question  interests  engineers  in  ])rivatc  prac- 
tice who  seek  engagt'ments  from  cities,  corporations  and 
other  clients.  There  is  t'roqucnl  iiKpiiry  from  those  who 
desire  to  engage  engineers  as  to  where  the  right  one  can 
he  found  to  liandlc  a  particular  job.  Can  an  engineering 
society  adopt  means  to  gain  sucli  reputation  and  standing 
among  those  who  employ  engineers  that  it  would  i)e  habitu- 
ally resorted  to  by  apj)licants? 

These  are  but  samples  of  the  questions  which  are  heing 
discussed  by  engineers  everywhere;  and  it  is  a  large  group 
of  questions  of  this  sort  which  the  word  "cooperation" 
is  intended  to  cover. 

Tliere  is  in  the  minds  of  many,  however,  an  idea 
that  there  is  some  other  signilicancc  to  the  so-called 
cooperative  movement;  that  some  sort  of  merger  or 
federation  or  amalgamation  is  sought  between  different 
engineering  societies  or  that  united  action  of  all  the  differ- 
ent societies  is  necessary  in  order  to  effect  the  ends  desired. 

It  seems  to  Engineering  News  that  this  is  a  mistaken 
view  of  the  matter.  The  various  engineering  societies — 
state,  local  and  national — have  been  developed  by  a  process 
of  evolution.  If  they  had  not  fulfilled  a  need  of  the  pro- 
fession, they  would  have  dwindled  and  disappeared.  That 
there  have  been  an  over-multiplication  of  societies  and  a 
certain  amount  of  overlapping  functions  is  doubtless 
true;  but  to  regard  the  different  societies  as  rivals  or  com- 
petitors of  each  other  is  to  take  a  narrow  view  of  the 
matter. 

Similarly,  the  development  of  the  national  societies 
devoted  to  different  branches  of  engineering  was  as  inevi- 
table as  was  the  original  formation  of  the  oldest  of  the 
national  societies — the  American  Society  of  Civil  Engi- 
neers. There  is  unfortunately  considerable  misunder- 
standing on  this  last  point.  Among  some  of  the  older 
members  of  the  profession  the  idea  still  clings  that,  because 
the  term  "civil  engineer"  originally  included  all  branches 
of  the  profession  except  the  military  engineer,  therefore 
the  parent  Society  of  Civil  Engineers  ought  to  have  con- 
tinued to  comprehend  the  entire  engineering  profession. 

Those  who  cling  to  such  an  idea  ignore  the  specializa- 
tion that  has  taken  place  in  the  engineering  profession 
and  that  is  still  going  on.  This  specialization  has  resulted 
not  merely  in  the  development  of  half  a  dozen  great 
national  societies  instead  of  one,  but  in  the  development 
of  a  great  number  of  societies  devoted  to  special  branches 
of  engineering  work.     The  American  Society  of  Mechan- 


ical I'!ngineeiK,  f<."  example,  notwithstanding  its  foi-ma- 
tion  of  sections  devoted  to  special  branches  of  mechanical 
engineering,  has  witnessed  the  organization  of  half  a  dozen 
independent  societies  devoted  to  particular  branches  of 
mechanical-engineering  work. 

C(«)peiatioii  among  the  different  luitional  societies, 
great  and  small,  is  doubtless  desirable  in  some  nuitters; 
but  it  has  yet  to  be  shown  that  anything  in  the;  way  r)f 
federation  or  anudgamation  with  attendant  eom|)lications 
of  the  governmental  machinery  of  the.se  societies  woid<l 
lie  of  benefit  to  the  pi-ofession. 

Il  is  fi-equenlly  iiiged  that,  if  engiiu'crs  of  all  branches 
of  the  profession  would  unite  in  sup|)orting  sonu'  particu- 
lar schenui  or  policy,  their  combined  induence  would  Ik;  of 
great  weight.  It  will  be  found,  however,  on  close  e.vamimi- 
tion  that  the  tpiestions  are  few  on  which  the  governing 
bodies  of  the  dill'erent  societies  could  unite  and  claim 
really  to  represent  the  great  bulk  of  their  membership. 

To  take  a  concrete  example:  A  bill  is  before  Congress 
at  the  present  time  making  compulsory  the  use  of  the 
metric  systt'in.  The  .American  Institute  of  Electrical 
Engineers  would  doubtless  be  ready  formally  to  support 
such  a  bill,  but  it  is  almost  equally  certain  that  it  woubl 
be  strenuously  opposed  by  the  American  Society  of 
Mechanical  Engineers. 

The  .\mcrican  Institute  of  Mining  Engineers  would  be 
deeply  interested  in  the  amendment  of  laws  governing 
titles  to  ore  deposits ;  but  so  few  members  of  the  other 
national  engineering  societies  are  interestx'd  in  or  informed 
on  this  matter  that  they  could  not  be  expected  to  take 
an  interest  in  such  legislation. 

If  cooperation  among  engineering  societies  is  to  be  suc- 
cessful, then,  it  must  be  limited  to  subjects  on  which  the 
members  of  the  several  societies  can  unite  with  a  fair 
degree  of  unanimity.  Questions  that  affect  the  profes- 
sion as  a  whole,  such  as  legislation  to  restrict  the  right  to 
practice  or  changes  in  engineering  education,  are  examples 
of  questions  that  interest  engineers  of  all  classes  and  on 
which  cooperative  action  should  be  easy  to  secure. 

It  may  be  added  that  the  committee  in  charge  of  the 
Chicago  conference  invites  suggestions  from  any  engi- 
neer as  to  practical  methods  by  which  engineering  socie- 
ties, either  independently  or  in  cooperation,  may  work 
more  effectively  for  the  benefit  of  the  profession. 

W. 

There  seems  to  be  a  general  impression  that  reinforcing 
rods  stripped  clean  of  concrete  at  a  break  in  a  reinforced- 
concrete  failure  are  proof  of  green  concrete.  Investi- 
gators, in  fact,  are  apt  to  take  such  a  condition  as  primary 
evidence  that  the  concrete  had  not  set  and  to  search  for 
some  cause  that  would  explain  such  weakness.  It  is  more 
than  doubtful,  however,  that  such  an  assumption  is  war- 
ranted. The  writer  of  this  note  has  seen  nearly  every 
reinforced-concrete  failure  of  any  size  in  the  last  ten 
years,  and  he  can  not  recall  a  single  case  in  which  some- 
where in  the  structure  there  were  not  long  stretches  of 
bare  rods  hanging  down  from  firm  embedments  in  the 
standing  remnant.  In  many  of  these  structures  the  con- 
crete was  above  criticism. 

The  fact  is  that,  under  shock  of  collapse,  steel  tensile 
resistance  or  sufficient  embedment  will  prove  stronger 
than  adhesion  and  that  a  firm,  well-set  concrete  will  strip 
clean  from  rods  to  which  it  has  an  adhesion  far  beyond 
that  necessary  for  a  proper  transmission  of  normal  stress. 


April  f),   li)lG 

J  II  I    u       l( 


E  N  (J  I  N  E  E  in  N  G     N  E  \V  S 


669 


iiiiiiiiii!:iiiiiiiiiiiii'!iiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiinnniiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiH^  i  m  mn  iim  i  nun  m  i 


^  u  II I  III  II II 1 1  III   I  iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii: 


HLaias 


)ipac 


Sir — The  article  i)iil)lislied  in  Engineering  News  of 
Mar.  n,  .s^ivinfi;  a  rleseription  of  the  strengthening  of  the 
bridge  of  the  Illinois  Central  R.R.,  over  the  Ohio  I'iver 
at  Cairo,  111.,  failed  to  give  credit  to  J.  M.  Johnson,  con- 
sulting engineer,  Louisville,  Kv.,  who  is  the  consulting 
engineer  of  bridges  of  the  Illinois  Central  ll.I?.,  for  the 
ingenious  design  through  which  this  work  was  carried  out 
under  the  supervision  of  himself  and  the  Engineer  of 
Bridges,  C.  C.  Westfall.  I  will  be  obliged  if  you  will  take 
the  first  convenient  op])ortunity  of  making  a  note  of  this. 

A.  S.  Baldwin^ 
Chiel'   Engineer,   Illinois   Central   R.R. 

Cbicago,    Mar.    27,    l!)l(i. 

Sir — ^I  notice  with  great  interest  the  correspondence  in 
Engineering  News  of  Feb.  24  and  Mav.  9  relative  to  the 
military  fitness  of  New  York  State's  engineers.  The 
authors  of  the  later  letters,  to  my  mind,  have  both  missed 
the  point  of  the  original  letter  by  "Vet."  I  think  that 
this,  instead  of  conveying  any  aspersion  on  the  ability, 
integrity  or  ])atriotism  of  the  engineers  in  the  employ  of 
the  state,  may  he  more  properly  interpreted  as  seeking 
to  correct  a  popular  misapprehension  that  quite  certainly 
exists,  even  among  engineers. 

The  special  training  and  experience  which  engineers 
receive  undoubtedly  do  make  them  better  qualified  than 
any  other  body  of  men  that  could  be  selected  as  raw  ma- 
terial out  of  which  to  form  efficient  military  men.  But 
it  is  an  error  to  assume  tliat  tliis  special  training  in  and 
of  itself  fits  them  for  military  service.  The  sooner  en- 
gineers conn'  to  realize  (if  they  do  not  realize  it  now) 
that,  in  order  to  meet  their  duty  and  obligation  and  to 
justify  the  confidence  reposed  in  them  by  the  public,  they 
should  undertake  seriously  the  business  of  learning  some- 
thing of  the  varied  and  strenuous  duties  of  military 
.service  under  modem  war  conditions,  the  better  it 
will  be  for  the  engincerin';-  profession  and  for  the  public 
at  large. 

It  is  interesting  lo  dbserxc  that  in  the  C'liief  of  Engi- 
neers' list  of  liooks  in  relation  to  military  engineering, 
appearing  in  Engineering  News  of  Mar.  l(i,  there  is  lit- 
tle, if  any,  mcntiim  of  the  two  very  important  subjects 
of  military  water-supplies  and  sewage  disposal.  The 
only  title  on  these  subjects  iii<-luilcil  in  the  list  is  that  of 
Washburne's  ".Military  Ilygieiu'."  These  are  two  matters 
in  which  civil  engineers,  even  tho.se  without  special  mili- 
tary training,  may  be  of  very  greal  help  in  the  successful 
conduct  of  war  operations. 

At  the  outbreak  of  the  present  European  War  a  dis- 
tinguished engineer  of  long  experience  in  East  Indian 
service  prepared  a  brief  code  of  rules  for  use  by  officers 
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in  tlie  field  in  relation  to  the  selection,  purification  and 
distribution  of  water  to  scouting  parties,  men  in  llic 
trenches  and  in  encampments.  This  code  included  sim- 
ple tests  that  an  ordinary  private  could  utilize  to  deter- 
mine the  probable  safety  of  a  source  of  water-supply 
and  also  contained  in.structions  for  .simple  sterilization 
and  purification  of  questionable  waters  by  chemical  dos- 
age. Whether  or  not  the  necessary  pills  or  lozenges  were 
sup])lied  to  the  field  officers  and  the  method  put  into 
practical  use,  I  am  unable  to  say. 

Studies  by  the  United  States  Geological  Survey  a  num- 
ber of  years  ago  seemed  to  indicate  clearly  that  a  great 
deal  could  be  accomplished  with  the  field  assay  of  water 
by  similar  methods.  The  subjects  of  water-supply  and 
sewage  disposal  in  military  service  are  deserving  of  more 
attention  from  civil  engineers  than  they  have  hitherto 
received.  Furthermore,  the  treatment  of  these  subjects 
should  come  properly  from  engineers  in  a  larger  degree, 
it  having  ap])arently  been  left  hitherto  largely  to  physi- 
cians and  surgeons.  Robert  E.  HoiiTox. 

Albany,  N.  Y.,  Mar.  18,  1916. 

Pmviim^  BIocMs  Ts'©®.ll®dl  w^nttlh 

Sir — I  have  been  much  interested  in  the  connncnt.- 
made  by  J.  S.  j\Iiller  in  your  issue  of  Mar.  2  on  the  sub- 
ject of  water-gas  tar  in  the  treatment  of  wood-paving 
blocks,  particularly  in  the  sentence  that  reads:  "It  is 
regrettable  that  such  an  extensive  and  painstaking  in- 
vcstigatidii  (iT  ibis  subject  as  Dr.  Von  Schrenk  undoubt- 
edly made  did  not  include  a  greater  yardage  of  blocks 
treated  with  water-gas  tar,  as  millions  of  such  blocks 
have  been  laid  in  the  past  nine  years,  to  the  writer's 
knowledge  . 

It  will  be  of  interest  to  your  readers  to  know  that  the 
chief  reason  why  so  little  has  been  done  with  water-gas 
tar,  in  the  way  of  making  examinations,  is  that  up  to 
the  present  time  the  knowledge  as  to  the  exact  locations 
and  the  treatments  gi\en  wood  blocks  with  water-gas  tar 
is  so  extremely  limited  that  it  has  not  been  possible  to 
make  any  investigations.  Tn  .spite  of  repeated  requests, 
nuide  both  on  the  floor  of  the  convention  of  the  American 
Society  of  Municipal  Improvements  and  elsewhere,  no 
data  have  been  ff)rthcoming  concerning  the  treatment  of 
wood  blocks  with  water-gas  tar  which  would  make  pis- 
siblc  an  examination  of  such  pavements.  The  American 
Railway  Engineering  Association  has  for  the  ])ast  six 
years  had  various  committees  on  water-gas  tar,  all  of 
whom  have  re])orted  year  after  year  that  they  were  un- 
able to  find  any  materials  treated  with  water-gas  tar  the 
data  of  which  were  authentic  enough  to  warrant  an  in- 
vestigation. It  is  therefore  very  gratifying  to  note  from 
Mr.  Miller's  communication  that  there  is  a  large  number 
of  blocks  treated  with  water-gas  tar  which  he  knows  of, 
and  I  am  sure  that  he  would  be  conferring  a  favor  u])on 
everyone  interested  in  wood-block  pavements  if  he  would 
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Iviiidly  send  mm  !iiillii'ii(ic  list,  tducllui-  willi  iI.-iIm  ii>  (d 
till'  time  and  mamuT  nf  trcaliiHiit,  iiilur  in  iii\>cll'  as 
iliairiuaii  o(  ('oiiimittcc  D-T  ol'  the  Ainriic  an  S(i(  nty  lur 
'rcsliiii,'  iMatiM'ials  or  (o  I'lail  Stiiii>()ii.  (Iiainiian  nf  Ihc 
('oiiiiiiitli'f  oil  Wood  I'rt'siTvalKiii  of  llir  Ainrnran  K'ail- 
ua\    l';ii;,nii('criii<r  Association. 

'I'lic  dillicnlty  with  the  use  of  watcr-^as  tar  is  llial  no 
one  has  hccn  willing;'  to  conu'  forth  and  -ivc  the  data 
which  lia\c  hccii  a\aihihlc  Cor  coal-tar  creosote  for  so  nianv 
years  and  upon  wImcIi  our  present  faith  in  coal-tar  ci'co- 
sote    has    hecii    lai'ycly    iiased. 

Ili:i!MANN    VON     ScilIJKXK. 

Tower  drove  and   Mad  Ave..  St.  Louis,  Mo. 
Mar.    1.!.    i!H(i. 


Wlhatt  lis  a  Castl°HiPOKa  Specis^l? 

Sir — A  question  has  recently  come  u])  on  a  water- 
main  contract  of  appro.ximatcly  $500,000  wdiich  seems  to 
merit  discussion.  The  work  was  done  under  a  unit-])rice 
propo.sal,  and  the  question  hiniivs  on  what  constitutes  a 
"si)ocial." 

The  spceification.s  called  lor  the  contractor  to  furnish, 
haul  and  lay  oast-iron  pipe  at  a  hid  priie  per  ton  and  to 
furnish,  haul  and  lay  cast-iron  special.s  at  another  hid 
])rice  per  ton.  The  strai^rht  pipe  was  to  lay  about  12  it., 
and  the  specifications  gave  the  approximate  number  of 
12-ft.  lengths  required;  also  the  approximate  number  of 
tons  of  specials  required. 

In  the  actual  construction  a  considerable  quantity  of 
the  straight  pipe  had  to  be  cut  and  fitted  to  valves  and 
specials.  This  involved  a  considerable  outlay,  as  the 
bulk  of  the  work  was  48-in.  pipe  in  which  the  cutting 
was  expensive  and  the  number  of  extra  joints  so  required 
ran  into  considerable  money.  The  48-in.  joints  were  31/2 
in.  deep  and  cost  about  $9  each.  Under  the  specifica- 
tions the  waste  cut  pipe  under  G  ft.  in  length  was  a 
total  loss  to  the  contractor.  The  question  therefore  is : 
Does  the  cut  pipe,  involving  an  extra  joint  and  a  loss  of 
the  waste  end,  constitute  a  special? 

Earl  M.  Seitz. 

Camden,  N.  J.,  Mar.  15,  1916. 


BtmllldlanTi^s  aim 
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Sir — Referring  to  the  editorial  on  "Power  Plant  for 
Government  Buildings  in  Washington,"  in  your  issue  of 
Mar.  2,  I  desire  to  call  attention  to  one  or  two  expres- 
sions in  it  through  which  the  reader  might  receive  an 
erroneous  impression. 

You  say:  "The  Secretary  of  the  Treasury  employed 
the  firm  of  L.  B.  Stillwell  &  Co.,  Engineers,  of  New  York, 
to  go  over  all  that  had  previously  been  done,  recommend 
any  desirable  changes  and  prepare  plans  and  specifications 
for  the  work."  As  a  matter  of  fact,  the  site  had  been 
fixed  by  Act  of  Congress,  and  we  made  no  study  of  its 
merits  as  compared  to  that  of  possible  alternative  sites. 
We  were  informed  that  the  act  was  mandatory,  that  the 
plant  was  to  be  erected,  and  that  it  was  to  be  erected 
upon  the  site  named  in  the  act.  The  work  of  the  mem- 
bers of  my  organization,  who  for  a  time  were  carried 
upon  the  rolls  of  the  Supervising  Architect's  office,  was 
limited  to  a  consideration  of  the  mechanical  and  electrical 


features  of  the  plan  upon  which  the  report  of  the  dc- 
partniciil  engineers  had  been  based  and  to  the  preparation 
of  plan-;  and  speeidcatioiis  covering  mcchaiiical  and  elee 
t  Ileal  e(piipinenl  and  the  power  house,  in  so  far  as  if  was 
structurally   related  to  siU'li  eijuipnienl. 

The  fact   that   the  plans  were  not  siihinitted  to  the   l"'iiie 

A''t>  (' mission  before  the  contract  was  closed  is  ascribed 

liy  \oii  (following  a  statement  by  the  Tnwsury  I)e|)art- 
I'leiit  uhieh  has  appeared  in  the  |)uhlie  press)  to  "the 
I'l't  that  tlie  detailed  plans  were  prepared  by  an  engineer 
<nitside  the  dc]iartiiient."  'i'he  representatives  of  my 
linn  in  Washington  were  carried  upon  the  deiiartment 
jmyroUs,  upon  a  per  diem  basis.  They  assumed,  and 
could  properly  assume,  no  executive  responsibility  in  re- 
spect of  .submission  of  plans  to  the  Fine  Arts  Commission 
or  to  anyone  else.  The  responsibility  for  such  submission 
rested  with  the  officers  of  the  Treasury  Department  and 
particularly  with  the  Supervising  Architect's  office.  The 
men  whom  my  firm  lent  to  the  department  would  have 
ventured  beyond  their  province  had  they  undertaken  to 
act  in  this  matter. 

You  say:  "It  has  developed  as  a  result  of  the  agita- 
tion that  the  plans  for  the  new  power  station  are  inade- 
quate, having  been  made  to  fit  a  limited  appropriation 
instead  of  planned  to  meet  the  actual  needs,  ornamental 
as  well  as  economic."  The  plans  which  were  prepared 
under  the  supervision  of  my  firm  cover  an  equipment 
entirely  adequate,  but  I  understand  that  in  closing  the 
contract  the  department  has  agreed  to  the  omission  of  a 
considerable  part  of  the  apparatus  specified,  in  order,  as 
you  say,  to  fit  the  limited  appropriation. 

Your  question,  "Why  should  a  power  station  be  a  hid- 
eous object?"  is  a  fair  one,  and  you  are  right  also  in 
saying  that  the  towering  chimneys  are  not  essential.  As 
a  matter  of  fact,  my  associate,  Mr.  Putnam,  who  was  in 
immediate  charge  of  this  work  in  the  Supervising  Archi- 
tect's office,  suggested  the  omission  of  the  stacks  and  the 
use  of  forced  draft  with  economizers.  It  was  decided 
by  the  Supervising  Architect  that  the  stacks  should  be 
used,  in  order  to  minimize  the  cost  of  the  plant  and,  if 
possible,  construct  it  within  the  limit  of  the  appropria- 
tion. Lewis  B.  Stillwell. 

100  Broadway,  New  York  City,   Mar.  21,   1916. 


MOTES  AMB  QTUIEIREES 


Good-Roads   Day  in  Pennsjlvania  has  been   set   for  May   25 

by  Governor  M.  G.  Brumbaugh.  Citizens  of  the  state  are  re- 
quested to  work  on  the  roads  in  their  vicinity  on  that  day  or 
else   give   money   or   material   for   good-roads    work. 

Steel  Center.s  on  Susquehanna  BritlBe — Supplementing  the 
description  of  construction  work  on  the  Cumberland  Valley 
R.R.  bridge  over  the  Susquehanna  River  at  Harrisburg,  Penn., 
"Engineering  News,"  Mar.  23,  1916,  p.  537,  information  has 
been  received  that  the  steel  collapsible  centers  used  were  de- 
signed and  built  by  the  Blaw  Steel  Construction  Co.,  Pitts- 
burgh,  Penn. 

Definitions  of  Stress  aud  Strain — In  comment  upon  the 
letter  of  Henry  B.  Seaman,  published  in  "Engineering  News," 
of  Feb.  10,  criticizing  the  current  use  of  the  terms  "stress 
and  strain"  in  bridge  engineering,  F.  H.  Frankland,  of  Lake 
Charles,  La.,  opposes  Mr.  Seaman's  position.  Mr.  Frankland 
refers  to  standard  treatises,  such  as  that  of  the  late  Prof.  A. 
J.  Du  Bois,  which  define  stress  as  the  applied  force  and 
strain  as  the  deformation  of  a  member  resulting  from  the 
application  of  the  force.  He  urges  that,  as  these  definitions 
have  for  more  than  a  quarter  of  a  century  been  generally  ac- 
cepted by  structural  engineers,  it  would  be  a  serious  mistake 
at  the  present   time  to  attempt  to  alter  them. 
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Trial  Ac(lavsitledl°§Il^dlf|©  Usai^ 


By  J{.  WixTUKOi'  Pratt* 

As  a  result  of  an  extended  study  ol'  tlie  sewage-disposal 
problem  of  Cleveland  (see  Encjineerincj  News,  Feb.  13, 
1913,  and  also  "Report  on  Tests  at  Sewage-Testing  Sta- 
tion," 1914)  it  was  recommended  that  sewage  from  the 
northeasterly  section  of  the  city,  comprising  about  50% 
of  the  total  sewage,  be  treated  at  works  to  be  located 
adjacent  to  the  present  outlet  of  the  easterly  interceptor. 
(See  Engineering  News,  J\lar.  28,  1912.)  Tlie  report 
recommends  that  such  works  provide  for: 

The  removal  of  the  suspended  inorganic  matter  or  Krit. 
Chambers  capable  of  detaining  the  sewage  for  a  period  of 
50  sec.  at  velocities  ranging  from  30  to  60  ft.  per  min.  would 
prove  sufficient  to  accomplish   the  desired  result. 

The   removal  of  grease   and   oil   by  means   of  scum   board.s. 

The  clarification  of  the  sewage  by  tank  treatment.  At  a 
slightly  increased  co.'^t  it  is  possible  by  tank  treatment  to 
obtain  with  the  easterly  sewage  an  effluent  better  than  that 
obtainable  from  fine  screens.  Tanks  of  the  two-story  type, 
designed  with  a  nominal  detention  period  of  30  min.,  would 
prove   satisfactory. 

The  disinfection  of  the  tank  effluent.  This  treatment  should 
be  carried  out  at  least  during  tlie  bathing  season.  The  appli- 
cation of  five  to  seven  parts  of  available  chlorine  per  1,000,000 
gal.  of  clarified  sewage  will  be  necessary.  Due  to  the  fact 
that  favorable  progress  recently  has  been  made  in  the  use 
of  liquid  chlorine  as  a  disinfectant,  it  is  believed  that  this 
process  should  be  considered  in  a  final  selection. 

An  outlet  system  which  will  discliarge  the  treated  sewage 
effluent  into  water  30  ft.  deep,  at  least  Vz  mi.  off  shore,  and 
disperse  it  over  a  large  area  by  means  of  many  individual 
outlets. 

Drying  the  sludge  within  inclosed  structures. 

•Consulting  Engineer,  Department  of  Public  Service,  Cleve- 
land, Ohio. 
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FIG.    1.    ACTIVATED-SLUDGE    UNIT,    CLEVELAND,    OHIO 

Sludge-activity  tank  is  in  center  foreground  and  is  re- 
ceiving activated  sludge  from  settling  coni])artment.  Air- 
supply  i)ii)eH  to  the  various  compartments  are  shown;  also 
air  lift   in   sedimentation   tanli 

The  final  disposition  of  the  dried  sludge.  This  material 
can  be  used  as  a  filling  material  in  isolated  localities  or  for 
a  fertilizer   ingredient,   if  such   use   proves   to   be   economical. 

On  the  basis  of  these  recommendations  general  plans 
were  prepared  for  a  system  of  two-story  sedimentation 
tanks,  and  it  was  planned  to  ])rotect  the  works  by  a 
stone  breakwater  about  2,000  ft.  long  parallel  to  the  city's 
property  and  600  ft.  off  shore.  This  breakwater,  which 
has  already  been  huilt,  will  enable  the  reclamation  of 
some  25  acres  of  land,  a  portion  of  whicli  it  Avas  planned 
to  use  as  a  site  for  the  tanks. 

Early  in  1915,  owing  to  the  fact  that  no  funds  Vv-ere 
available  for  building  tlie  proposed  treatment  plant  and 
due  to  the  apparent  advantages  of  tlie  activated-sludge 


^ir  ljr7e.,.^f=y. 


SECTION  B-B 


Longitudinal 


TYPICAL   JOINT 


Section  D-D         DISTRIBUTION  BOXES  End  Devotion 

FIG.    2.     DETAILS  OF   FIRST  WORKING   UNIT  ACTIVATED-SLUDGE  TANK,  CLEVELAND,  OHIO 
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prooesa  of  Huwn^'f  tiriilnunl  whiili  was  lirsl  ^^ivfii  |iiiim- 
iiit'iU'O  in  till'  ronulrv  al)(ait  timl  lime,  the  (ilv  hiuan 
tests  of  this  j)roci'ss,  usiii;r  as  far  as  possildc  the  ciini])- 
iiu'iit  on  hand  at  the  testing,'  station.  These  tests  were 
(lescrilH'd  in  Kiu/im'ennn  News,  July  22,  lOlfl. 

Heali/inu,  Imwexer,  tluit  a  iiiiul:  lai'^^'r-scalc  test  was 
I's.-ontial  hel'nre  iiiln|i|iiiL;  tlii>  new  inoecss  for  an  S(),()0(),- 
(H)()-i:al.  plant.  |ilnns  were  ni;hle  in  Se|iteinher,  ID!."),  I'lJi- 
eonstniriiii-  a  1 .()()(), OOO-nal.  aeration  tank  so  deH-iied 
and  loeated  tiiat  it  eonld  readdv  he  made  a  |iart  (if  a 
future  SD.OOO.OOO-mil.  a.  t  i\ated  shid.ire  installation  oi-  he 
reniodeled  at  niinininni  ru>{  and  maile  a  |)art  of  a  two- 
story  tank  iii>tallatiiin.  in  aeeerdanee  witii  ])lans  already 
j)rei)ared  a>  pi-e\iously  mentioned. 

This  |>relinnnary  unit  was  eom])h'ted  ahout  Jan.  2'k 
l!)l(i,  and  has  he(Mi  in  ojieration  to  (hite.  'I'lie  lank  is 
tiperateil  u|ion  tlii'  continuous-tlow  ])riueiple.  On  a  i.OOO.- 
OOO-ual.  hasis  the  aeration  period  is  4  iir.  (2  for  .sewage 
and  'i  for  sludge),  and  Die  .settling  period  is  y^  lir. 

The  lank  is  .'{O  ft.  wide,  (lO  ft.  long  ami  1.')  ft.  deep, 
e.\ee])t  that  the  sedimentation  compart nient  i^  dee|)er. 
The  tank  is  divided  into  six  com])arlments,  each  !)l/l»x.'30 
ft. — four  for  ai'rating  sewage,  one  for  niaintainiiig  the 
aetivitv  of  the  .settled  sludge  and  one  for  .sedimentation. 
(See  Figs.  1  and  -2.) 

The  inlet  and  outlet  conneetions  of  the  various  com- 
partments are  so  arranged  that  it  is  jiossihle  to  secure 
a  minimum  sewage-aeration  ])eriod  of  !/>  hr.,  in  case  it 
is  fonnd  desirahle  to  operate  the  tank  at  a  high  rate. 

Air  is  furnished  hy  a  motor-driven  hydro-tnrhine  com- 
pressor and  distrihnted  by  means  of  "Filtros"  blocks 
fastened  in  steel  frames  in  the  valleys  of  tlie  ridged  bot- 
tom. The  total  area  of  Filtros  blocks  is  25%  of  the 
total  area  of  the  bottom  of  the  tank.  The  quantity  of 
air  used  is  automatically  recorded  and  the  electric  cur- 
rent is  metered. 

In  spite  of  the  fact  that  the  operation  of  this  unit 
was  commenced  in  cold  weather  a  well-clarified  effluent 
was  produced  10  days  after  starting  and  has  been  main- 
tained ever  since.  It  is  planned  to  operate  the  unit  with 
the  idea  of  obtaining  a  clarified  but  not  necessarily  a 
nitrified  effluent,  as  it  is  believed  the  former,  in  view 
of  the  conditions  governing  ultimate  disposal  intt)  Lake 
Erie,  will  meet  all  local  requirements. 

The  production  of  such  an  effluent  with  the  use  of  a 
moderate  amount  of  air  appears  to  be  feasible ;  but  a 
very  important  phase  of  the  process,  and  the  one  which 
will  probably  govern  its  adoption,  is  the  problem  of  dis- 
posing of  the  sludge.  This  is  formed  in  quantities  as 
great  as  20  cu.yd.  per  1,000,000  gal.,  on  a  basis  of  971/2% 
moisture,  and  must  be  dried  or  disposed  of  promptly  in 
order  to  avoid  a  nuisance.  Tests  are  now  being  made 
on  dewatering  this  sludge  by  means  of  sand  filters  and 
centrifugal  machines. 

Numerous  determinations  of  the  ammonia  content  of 
the  sludge  have  given  consistently  results  of  ahout  t%;, 
or  4I/2  units  dry  basis.  Assuming  that  each  unit  of 
ammonia  in  the  sludge  is  of  equal  value  to  each  unit  in 
garbage  tankage,  the  market  price  of  the  sludge  should 
be  about  $8  per  ton. 

Eobert  Hoffmann,  Commissioner  of  Engineering  and 
Construction,  Cleveland,  is  in  general  charge  of  all  sew- 
erage and  sewage-disposal  improvements.  The  work 
herewith  described  is  under  the  supervision  of  the  writer, 
with  George  B.  Gascoigne  in  immediate  charge. 


Loira^-SpaBii  Steel-Arclh  Bradl^e 
Across  Colorado  River 

The  .Needles  bridge,  across  the  Colorado  Kiver  between 
,\ii/onn  and  California,  near  Needles,  Calif.,  which  was 
dedicated  on  Mar.  25,  is  the  third  longest  steel-arch 
bridge  span  in  the  I'nited  States.  Its  5!)2-ft.  areli  is 
surpassed  only  hy  the  >Sl()-ft.  Clifton  arch  at  Niagara 
falls  and  the  !)i!)l/i.-ft.  Hell  Gate  arch  at  New  York 
City.  This  new  highway  bridge  is  the  second  highway 
crossing  of  the  Colorado  in  tlie  1,000  ndles  from  its 
nioulb  in  the  Gulf  of  California.  It  is,  as  will  be  seen 
from  two  of  the  accompanying  views,  very  near  the 
Santa   l'"e  ii\.  Inid'jc  o\er  the  riser. 

The  \eeillc<  bi-idge  is  a  tliree-hinged  hi-aecd  steel 
arrli.  5:)'.'  ft.  e.  to  e.  (d'  end  pins  and  with  100-ft.  ri.se. 
The  lloor.  a  'i'.'-ft.  highway,  is  suspended  from  tlie  arch 
ribs  in  tlie  middle  of  the  span  and  sii|)i)oi'ted  by  posts 
at  the  ends.  Appioaches  at  each  end,  of  50  ft.,  make  a 
total  lloor  length  of  8:52  ft.  The  end  hinges  are  of  the 
ordinary  pin  type,  hut  the  center  hinges  are  of  the  liall- 
and-socket  tyjje  with  a  sjiherical  compression  liearing. 

The  method  of  erection  was  unique.  The  trusses  from 
both  the  California  and  Arizona  sides  were  built  with  the 
crown  end  resting  on  temimrary  pilework  in  the  middle 


FIG.   1.     ERECTION   TOWER   IN   PLACE   ON   NEEDLES 
BRIDGE   ACROSS    COLORADO   RIVER 
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FIG.    2.     COLORADO   RIVER    AT   TOPACK,   ARIZ.,   SHOWING   SANTA    FE   RY.   BRIDGE   ON   LEFT   A.\D    :,E\V 

NEEDLES   HIGHWAY   BRIDGE   ON   RIGHT 


of  the  river  and  with  the  end  hinges  in  place  against  the 
abutments.  One  truss  was  built  so  as  to  rest  on  the 
other,  as  shown  in  Fig.  1.  The  tower  for  hoisting  the 
trusses  to  make  the  center-hinge  connection  was  built  from 
the  material  that  was  later  used  in  the  floor  system. 
Sufficient  end  bracing  was  left  from  each  truss  to  allow 
it  to  be  hoisted  into  position  without  striking  the  tower, 
wliich  was  slightly  narrower  than  the  width  of  the 
trusses.  The  bridge  was  designed  by  J.  A.  Sourwine, 
County  Surveyor,  San  Bernardino  County,  California. 
The  steel  was  fabricated  and  erected  by  the  Kansas  City 
Bridge  Co.  J.  P.  Kemmerer  was  the  construction  engineer 
in  charge  of  the  work.  The  total  cost  of  the  bridge,  ex- 
clusive of  the  concrete  wing  walls  for  the  abutments,  was 
$75,500.  The  Federal  Government,  the  State  of  Cali- 
fornia and  tlie  State  of  Arizona  each  contributed  $25,000, 
wliile  the  balance  was  furnished  by  tlie  County  of  San 
Bernardino. 


By  M.  W.  Wv.w* 

The  Miami  and  Erie  Canal  from  Toledo  to  the  Ohio 
LMver,  at  Cincinnati,  Ohio,  runs  through  the  City  of  Cin- 
cinnati from  its  north  corporation  line  to  the  river.  Ex- 
cept for  about  half  a  mile,  which  has  been  sewered,  the 
whole  length  is  an  open  canal,  unsanitary,  unsightly  and 
practically  unused.  It  has  long  been  the  wish  of  the 
people  of  Cincinnati  to  eliminate  this  eyesore  and  make 
use  of  the  right-of-way  for  some  purpose  beneficial  to  the 
])uhlic.  Numerous  suggestions  have  been  made,  the 
more  noteworthy  being  an  entrance  for  railroad  lines,  an 
entrance  for  interurbans  and  rapid-transit  line  or  a  boule- 
vard. 

At  the  present  time  Cincinnati  is  greatly  handicapped 
by  the  fact  that  many  of  the  interurbans  coming  to  the 
city  have  their  tenninals  in  the  suburban  districts,  and 
all  freight  and  passenger  traffic  nuist  reach  the  henrt  of 
the  city  by  other  means.  This  condition  is  due  to  the 
fact  that  some  of  the  lines  use  a  5-ft.  2l/2-in.  gage,  while 
others  have  the  standard  -l-ft.  Sl/o-in.  gage. 

•Assistant   Engineer,  City  of  Cincinnati. 


The  topography  of  the  country  is  of  so  rough  a  nature 
that  the  population  per  square  mile  is  much  less  than 
that  of  the  average  city  (about  70  sq.mi.  for  a  popula- 
tion of  400,000  people),  requiring  much  longer  average 
street-car  rides  than  b  the  usual  case.  The  fact  that 
the  suburljs  can  be  reached  only  by  certain  arteries  of 
travel — through  valleys  along  which  reasonable  grades  to 
the  hills  may  be  obtained — causes  congestion  of  street-car 
traffic. 

As  a  result  of  these  conditions  there  is  a  pressing  need 
for  a  rapid-transit  system  that  will  provide  quick  and  easy 
access  from  the  suburbs  to  the  business  district,  together 
with  a  feasible  entrance  for  intern  I'bans  to  a  common 
freight  and  passenger  terminal  in  the  heart  of  the  city. 
In  the  summer  of  1913,  careful  surveys  and  designs  for 
an  interurhan  entrance  and  rapid-transit  system  were 
made,  together  with  estimates  of  the  cost. 

The  proposed  scheme  is  a  belt  railway  through  the  busi- 
ness district  and  following  the  canal  on  the  west  to  the 
north  side  of  the  city.  On  the  east  the  proposed  line  fol- 
lows the  river  bluff  and  certain  ravines,  which  afford  an 
economical  means  of  construction,  to  the  northeastern 
section  of  the  city.  The  belt  is  completed  by  a  high- 
speed surface  crosstown  line  connecting  the  termini  of  the 
rapid-transit  line.  It  is  planned  to  I'eplacc  this  surface 
line  at  some  future  date  with  a  rapid-transit  line,  thus 
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tciiiiinals  lor  iiiliTiiiliiiiis.  ol'  iiiii|ilt'  ciiiiikiIn  to  |irci\nlr 
I'oi-  llic  iiiiTcasi'  ill  liiisiiii'ss  for  inaiiv  yi'iirs  iii  the  Inluif. 
lijivi'  Ih'cii  iiroviilcti  in  loiiiu'ctioii  witli  tlic  svsfi'iii. 

A  liii|ii(l  'rniMsil  ('(iiiiiiiissioti  a|i|ioiiil('(l  hy  the  iiiavoi- 
in  \<i\ciiiliiT.  IIM"),  has  atici|ilcil  Ilic  jilaii  as  outliiicd. 
iiinl  liic  City  roimcil  lias  passnl  a  ii'Sdlulinn  autlinri/iiiL' 
a  liiiiul  issiio  of  $(;,()()(),(){)()  lor  tlic  |iiiriii.sc  nl'  <unsl  niclin- 
sinli  a  system.  A  rcrcfciKliim  clcilinii  dii  llir  linnd  issue 
will  l>e  held  al  the  time  id'  the  |iresideiit  :al  |piimaiies,  on 
Apr.  V^.  l!i|i;.  If  111,.  de,isi.iii  (,r  111..  |,e..|.le  is  lavorahlc, 
riiMlrael  plans  will  immeilialely  he  slarled  lur  siieli  i\  sys- 
tem, and  al  the  same  lime  the  (•oiiimissidii  will  perl'eet  a 
lease    with    an    dperatiiii;    enmpanv. 

Many  iniportiint  steps  imw  propusi'd  will  lead  tn  a 
lar<ier  aiul  hetter  di'velopnieiit  nf  tin'  rit\,  and  the  plan 
for  inleriirhaii  I'litraiuc  and  a  rapiii-transit  railway  is 
anionji'  the  most    important   cd'   these. 

F.  S.  Kruji',  t'ity  I'hij^ineer  of  Cincinnati,  is  also  Chicd' 
Engineer  of  the  l>nanl  of  IJapid  Transit   Comndssioners. 

FnBasiH  FEood-Fs'ottect^HOBn  PIl®\ira 
for  Maacmn  Vs^HIley 

Twenty  inilliou  doUars  is  to  he  spent  I'or  five  dry 
retarding-  hasins  and  costly  channel  iniyjrovenient  in  the 
valley  of  the  jMianii  LMver  and  its  tributaries,  according 
to  the  final  plan  submitted  hy  the  engineers  of  the  Miami 
Conservancy  District  to  the  directors  of  the  district.  A 
hearing  will  be  held  by  the  directors,  Apr.  10,  to  can- 
vass any  objections  to  the  i)lan.  If  there  are  objections, 
the  plan  may  have  to  go  before  the  Conservancy  Court; 
otherwise  it  stands  approved  and  is  ready  for  the  work 
of  the  appraisers.  There  will  be  another  hearing  on  the 
appraisers'  report,  probably  during  the  coming  summer. 

The  five  dams  will  consume  two-thirds  of  the  con- 
struction cost  of  the  entire  project.  The  construction 
cost  itself,  however,  amounts  to  only  one-half  the  total 
expense,  the  other  half  being  made  up  of  real  estate, 
damages  to  railways  and  other  public  services,  general 
expense  and  contingencies,  etc. 

Local  river-channel  improvement  and  the  construction 
of  levees  at  some  locations  are  provided  for  to  the  extent 
of  about  half  the  cost  of  dam  construction.  The  purpose 
of  this  work  is  either  to  make  the  channel  of  sufficient 
capacity  to  pass  the  regulated  flow  of  the  river  or  to 
furnish  levee  protection  for  a  height  corresponding  to 
the  regulated  flow.  Channel  enlargement  or  rectification 
is  not  everywhere  possible  without  too  great  expense,  and 
in  such  cases  the  levee  plan  is  resorted  to. 

The  map  opposite  shows  the  location  of  the  detaining 
basins.  They  are  situated  at  Lockington,  on  Loramie 
Creek,  below  the  Loramie  reservoir;  at  Taylorsville,  on 
the  Miami,  between  Troy  and  Dayton ;  above  Engle- 
wood,  on  Stillwater  Eiver ;  at  Huffman,  on  the  i\[ad 
River;  and  above  Germantown,  on  Twin  Creek.  The 
position  of  Dayton,  at  the  confluence  of  Miami,  Still- 
water and  Mad  Rivers,  is  thus  protected  by  a  reservoir 
in  each  channel.  Wolf  Creek,  a  mile  lower  down,  will 
have  no  storage. 

Some  data  on  the  storage  basins  were  given  Mar.  9, 
page  485.    Fuller  data  are  given  in  Table  3  herewith. 

The  entire  area  of  the  Miami  River  drainage  basin  of 
4,000  sq.mi.  was  carefully  studied  after  the  1913  flood, 
with  respect  to  maximum  flood  flow  and  height.     The 
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ChunncI        Dim-  Hntio, 
Ciipiicily,    RliiirK<-,       Per 

City  ,S<T.-n.      Hor.Kt.  C.-nt. 

Sidney 10,0(10         11,000  22  7 


DriiinaKC 

Area, 
S<|.Mi. 
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l'i<|uii. . . 
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Troy 20,000 

IJaytoii 90,000 

Uuytoii 1(MI,(H)0 

Mianiisl)iirK  (i.l.OOO 

Kranklin  (J.''), 000 

MiddlrtoivM  11.",. 000 

llainillDii...  100.000 


(10.000  22  2 
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l{<-iimrl(H 
IIik)!   ImiikH,   nriiull   IcvccB  in 
p!a(»!H 
842     Abovf     I'crrnHylvnnia     R.ll,. 

Hmall  Icv.K'B 
90H     To  to|)  1,1  l.-v.-f  al,ovi-  railroad 
2,525     Abov.-  Wolf  Crc-k  IcvocB 
2,,'i98     Ii(low  Wolf  Crc.-U  It-vocB 
2,722     C^incinnati,  llaiTiilUjii  &  Day- 
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3,102     No  leveeB,  wide  Hood  channel 
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K.STIMATF.U  COST  OF  COMPLETION  OF  ENTIRE 
PHOJICCT 


■r:nl(. 
llulTii 


Local  Klood  Proline 
Piqua..  .. 

Troy 

Dayton . 

West  C'arrollt.,!,, 

MianiisburE 

Chautauqua.  , 

Franklin 

Middletown 

Hamilton 


Total  estimated  cost  of  construction  of  the  works  included  in  the 
plan 

Public-service  reloeatious  and  damages 

Jteal-estate  pureha.ses  and  easements 

Administration  and  general  expense 

Taxes  and  special  assessments,  during  cor.struetion  period,  on  lands 
acquired 


1640,235 
1.959,632 
865,218 
1,508,674 
1,299,125 

16,272,884 


S128,801 

157,574 

1,383,619 

22,416 

167,267 

4,283 

115,076 

81,305 

1,271,962 

$3,.335,303 


$9,608,187 
2,309,315 
5,'ifrl,20O 
1,7.58,170 

200,000 


Estimated  cost  without  contingencies $19,539,872 

Contingencies 4,000,000 


Estimated  maximum  total  cost 823,539,872 

TABLE  3.     MIAMI  VALLEY  RETARDING  BASINS 

Dis- 
charge 
Sec-  in  Max- 
tional   imum 
Area       As- 
Capac-  Drain-  Height  Length     of      sumed 
ity,        age        of  of        Out-    Flood,  Con- 

-  Area,  Acre-  Area.  Dam,  Dam,  lets,  Cu.Ft.  Earth,  crct^-. 
Acres  Ft.  Sq.Mi.  Ft.f  Ft.  Sq.Ft.  per  Sec.  Cu.Yd.  Cu.Yd, 
Lockington.  4,020  70,000  355  62  6,400  ir>H  9, 400t  1,135,000.38,000 
Taylorsville. 11.000  186.000  778*  59  2,980  1,110  55.000  1.235,000  47,000 
Englewood,  .  7,930  312.000  651  108  4,660  214  12,000  4,000,000  38,000 
Huffman...  .  9,180  107,000  671  58  3,340  705  35.000  1,655,000  40.000 
Germantown  3,520 100,000  270  92  1,210  182  10.200t  865,00020.000 
_*■  Excluding  area  above  Lockington  dam.  f  From  bed  of  river  to  crest  of 

spillway.         J  Approximate. 

tations  made  at  contracted  sections  where  the  longitudinal 
drop  on  a  short  distance  could  be  measured  accurately 
were  employed  to  calculate  flood  flow. 

The  computed  flood  discharges  are  very  high.  In  the 
headwaters  of  the  Miami  they  range  generally  from  80 
to  150  cu.ft.  per  sec.  per  sq.mi.  Near  Dayton  the  figures 
for  the  three  main  rivers  are  117  to  130.  At  Miamis- 
burg,  below  Dayton,  and  at  IVIiami,  near  the  mouth  of 
the  river,  the  figures  are  94  and  98  respectively,  the 
drainage  areas  being  2,722  sq.mi.  and  3,937  sq.mi.  These 
several  runoff  figures  corresjjond  to  entire  concentration 
of  a  rainfall  of  31/^  to  5  in.  per  day  (11  to  16  in.  in 
73  hr.).  They  represent  the  flow  at  maximum  stages 
(not  the  73-hr.  mean).  However,  at  Dayton  the  three- 
day  total  represented  6.94  in.  of  runoff. 
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The  rainrall  during  tlie  I'Jl'.i  Hood,  lor  the  worst  three 
days,  ranged  from  61/^  to  8  in.  Eight  other  storms 
that  occurred  between  188!)  and  liJlT)  in  diU'erent  parts 
of  the  Northern  states  (one  stonn  fruiii  Arkansas  in- 
chided)  were  oF  simihir  intensity,  and  at  least  tiiree  of 
them  oonsidcrahly  exceeded  the  1913  Ohio  storm  for  the 
two-  and  three-day  periods.  The  possibility  of  greater 
storms  occurring  must  therefore  be  considered. 

For  this  reason  and  also  to  have  a  safety  margin  against 
other  factors  of  variation,  the  engineers  of  the   Miami 


RETAUDINi;  BASINS  FOI{  MIAMI  CC^NSERVANCY  DISTRICT 

Conservancy  District  based  their  designs  on  a  storm 
runoff  of  10  in.  in  72  hr..  which  is  about  40%  greater  than 
the  three-day  runoff  at  Dayton  in  March,  l!)i;!.  At 
Taylorsville  and  Huffman  it  was  believed  tliat  tlu' 
runoff  would  concentrate  more  slowly  and  thus  have 
the  effect  of  a  smaller  total;  !)!/<,  in.  in  three  days 
was  assumed.  For  both  cases  tlie  runoff  was  considered 
as  increasing  uniformly  from  l/o  in.  |)cr  21  hr.  to  a 
maximum  after  1(1  lir.,  this  iiKixinnini  loiitimiing  for 
21  hr.  and  tlicii  falling  olf  (hiring  ihe  remaining  32 
hr.  of  the  72-hr.  period  to  a  liiial  amount  of  ll/j  in.  and 
2  in.  per  24  hr.  for  the  smaller  and  larger  basins  re- 
spectively. 

With  this  assumed  great  Hood  the  basins  were  de- 
si>,nic(l  of  such  capacity  and  height  as  to  til!  just  to  s])ill- 
way  level,  while  discharging  freely  through  their  normal 
outlet  conduits.  The  earth  embankments  of  the  dams 
were  then  given  10  to  15  ft.  freeboard  above  spillway 
level  as  a  safety  margin,  and  the  spillways  were  designed 
lung  enough  to  take  care  of  a   flood    10%  greater  than 


that  assumed,  or  twice  as  great  as  the  1913  flood,  with- 
out overtopping  the  embankment. 

The  dams  have  permanent  concrete  outlet  conduits 
through  the  base,  ranging  ffom  two  of  lO-ft.  diameter 
for  the  Loekington  to  four  of  'ZOy^-i't  diameter  for  the 
Taylorsville  dam.  Tiie  outflow  from  these  conduits  lim- 
its the  river  flow  below  the  dams.  Under  the  condition, 
of  a  storm  like  that  of  1913  the  flood  discharge  without 
liasins  and  with  the  basins  is:  Loekington,  3(i,000  and 
8,630  cu.ft.  per  sec;  Taylorsville,  1 21, 000  and  51,30(. 
cu.ft.  per  sec;  Englewood,  85,000  and  11,000  cu.ft.  per 
sec;  Huffman,  78,000  and  32,fi00  cu.ft.  per  sec;  Ger- 
mantown,  G(i,000  and  9,340  cu.ft.  per  sec;  at  Piqua, 
: 0,000  and  58,000  cu.ft.  per  sec;  at  Dayton,  250,000 
and  105,000  cu.ft.  per  sec ;  at  Hamilton,  the  lowest  point 
taken  into  account  in  designing  the  protection  works, 
;i5  1.000  and  200,000  cu.ft.  i)er  sec. 

T?  I  \EI!-  f  MI'ROVE.M  ENT  WORK 

In  connection  with  the  figures  just  given.  Table  1  is 
of  vital  importance. 

This  table  at  once  makes  it  evident  that  the  channel 
capacities  are  inadequate  for  even  tlie  regulated  discharge 
and  also  are  greatly  variable.  Tlu;  cross-sections  of  the 
river  vary  in  an  irregular  manner,  and  the  levee  or  bank 
heights  also  are  not  consistent.  For  these  reasons  a 
large  amount  of  t-hannel-improvenient  work  and  levee 
construction  is  needed  to  su](|ilemcnt  the  protection  af- 
forded by  the  retarding  .basins. 

A^'ork  of  this  character  is  contemplated  a.t  Piqua, 
where  works  now  under  construction  by  ]\liami  County 
are  declared  to  be  quite  insufficient;  at  Troy,  where  levee 
work,  channel  enlargement  and  improvement,  a  cutoff 
channel  and  construction  of  a  sill  across  the  river  bed 
at  a  contracted  bridge  opening  are  planned;  at  Dayton, 
where  a  small  amount  of  levee  reconstruction  and  very 
extensive  enlargement  and  rectification  of  the  channel 
will  be  undertaken,  at  a  total  cost  of  about  $1,383,000: 
at  West  Carrollton  and  ^liamisburg,  where  a  considerable 
amount  of  levee  construction  is  to  be  done;  at  Chautau- 
qua, Franklin  and  Middletown,  chiefly  levee  construc- 
tion ;  and  at  Hamilton,  where  the  largest  flow  must  be 
provided  for  and  where  channel  enlargement  and  rectifi- 
cation will  be  an  important  clement,  besides  complete 
levee  protection  akmg  the  east  bank  and  along  the  north- 
erly half  of  the  west  bank  of  the  river. 

The  improvement  system  of  the  .Miami  Conservancy 
District  interferes  very  little  with  existing  railways.  A 
number  of  important  highways  are  cut  by  the  retarding 
basins  and  niiist  be  relocated.  A  number  of  city  bridges 
require  raising  or  reconstruction  to  give  sufficient  flood 
clearance  or  width. 

The  total  cost  of  the  entire  plan  is  estimated  at  $23,- 
539.872,  including  an  allowance  of  $1,000,000  for  con- 
tingencies. Constructicm  of  the  dams  and  river-improve- 
ment works  consumes  about  one-half,  or  $9,608,187,  not 
including  contingencies.  Of  this  sum  about  two-third^ 
will  go  into  the  five  dams  and  one-third  into  river  work. 
'Vhe  two  largest  items  of  the  latter  are  for  Dayton  and 
Hamilton,  respectively  $1,383,000  and  $1,275,000.  The 
cost  figures  are  tabulated  in  Table  2. 

The  report  now  before  the  Board  of  Directors  was  made 
by  Arthur  E.  l\Iorgan,  Chief  Enijineer  to  the  District. 
The  directors  are  Edward  A.  Deeds,  Dayton ;  Henry  M. 
Allen,  Trov:  and  (iordon  S.  h'ciitschlcr,  Hamilton. 
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By  far  tlio  lar^n'st  coiicroto  mixers  ever  mamifiiciurefl 
have  just  been  Imilt  hv  tlie  T.  Ij.  Sinitli  Co.,  Milwaukee, 
Wis.,  for  the  llanlaway  Coiitractiiig  Co.,  Columbus,  (ia., 
for  use  on  a  concrete  dam  at  Wliitney, 
Aluminum  Co.  of  America,  'i'hi-  (lc\cl- 
opment  is  a  revision  of  that  jirojHiscd 
two  years  ago  by  the  Southern  Alumin- 
ium Co.,  and  described  in  Eiujiiic.eriKg 
Netvs,  June  11,  1914,  p.  Ig'iO.  Tiie 
earlier  work  was  sto])ped  by  the  Euro- 
pean War,  the  holding  company  bcinu  a 
French  concern. 

Two  mi.xers  similar  to  tlie  one 
shown  in  the  accompanying  view  were 
built  each  with  a  capacity  of  108  cu.ft. 
of  mixed  concrete  per  batch,  or  be- 
tween 150  and  IGO  cu.ft.  of  unmixed 
material.  Each  machine  is  mounted  on 
steel  skids  with  a  large  batch  hopper 
supported  by  a  steel  frame.  The  mixer 
itself  is  equipped  with  power  tilt  and 
clutch  pulley.  The  weight  of  each  ma- 
chine is  46,000  lb.  and  the  inside  diam- 
eter of  the  drum  ring  is  9  ft.  6  in. 
Some  idea  of  the  size  may  be  gained 
from  a  comparison  with  the  man  along- 
side the  mixer. 

The  machines  were  built  to  special 
order,  to  take  care  of  a  contract  that 
called  for  about  1,000,000  cu.yd. 
of  concrete  at  a  rate  of  60,000  cu.yd. 
per  month.  At  first,  four  2-yd.  mixers 
were  decided  upon  as  the  proper  equipment,  but  on  ac- 
count of  local  topography  it  was  decided  to  liave  these  two 
special  4-yd.  mixers  built  to  perform  the  same  service. 


nninicipal  watcr-sii|i|)ly  fioiii  si'\cii  small  streams  intcr- 
cejjled  near  their  headwaters.  The  need  of  additional 
sn])ply  has  caused  the  recent  building  of  high  dams  to 
imponnd  Hood  waters.  A  dam  100  ft.  in  height  was  con- 
structed in  19115,  and  another  of  the  same  height  is  being 
erected.  Another  100-1't.  dam  was  built  in  191.'J  to  store 
water  for  the  sup|)]y  of  the  great  steelworks  of  Johnstown. 


JSifflffis  aim 


The  Pennsylvania  Water-Supply  Connuission  an- 
nounced on  Apr.  3  a  policy  for  state  supervision  of  dams, 
which  has  been  framed  in  consultation  -ndth  and  has  the 
approval  of  F.  P.  Stearns  of  Bo.ston. 

Following  the  disastrous  failure  of  the  dam  at  Austin, 
Penn.,  in  September,  1911,  the  Pennsylvania  legislature 
in  1913  enacted  a  law  giving  the  State  Water-Supply 
Commission  authority  to  supervise  the  design,  erection 
and  maintenance  of  dams  within  the  state.  The  com- 
mission outlines  the  reason  why  the  construction  of  dams 
is  increasing  and  shows  that  the  dams  of  the  future  are 
likely  to  be  much  higher  than  those  of  the  past,  so  that 
their  failure  would  let  loose  greater  quantities  of  water 
and  cause  more  widespread  destruction.  As  an  example, 
the  City  of  Johnstown,  Penn.,  prior  to  1908  received  its 


ONE   OF  TWO   4-CU.YD.   SMITH    MIXERS   BUILT   FOR  HARDAWAY 
CONTRACTING    CO. 


These  are  but  examples  of  what  is  going  on  all  oNcr 
the  state.  If  such  dams  are  not  properly  built,  they  may 
become,  as  was  shown  by  the  disastrous  calamities  at 
Johnstown,  and  at  Austin  and  more  recently  at  San  Diego, 
Calif.,  a  serious  menace  to  life  and  property.  If  the 
state  permits  the  construction  of  such  dams,  it  should 
see  that  they  are  built  with  due  regard  to  safety.  In 
order  to  fulfill  this  obligation  the  state  must  create  an 
executive  body  with  broad  powers  of  inspection,  super- 
vision and  control.  It  must  also  provide  sufficient  funds 
for  an  adequate  and  competent  staff  to  enable  the  execu- 
tive body  to  do  its  work. 

The  law  of  1913  gives  the  requisite  authority  to  the 
State  Water-Supply  Commission,  but  the  appropriation 
for  the  work  of  the  commission  is  inadequate  to  secure 
a  staff  sufficient  to  perform  the  duties  in  a  proper  manner. 
The  commission's  statement  continues  as  follows : 

The  staff  should  be  adequate  and  competent  for:  Investi- 
g^ating  and  reporting-  on  plans  submitted  for  new  dams  and 
for  inspecting  such  dams  during  their  construction;  examin- 
ing and  reporting  upon  all  existing  dams  which  by  their 
failure  may  cause  loss  of  life  or  property  and  recommending 
changes  required  to  insure  the  safety  of  such  dams;  inspecting 
changes  in  dams  as  they  are  made;  examining  from  time  to 
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time  such  dams  as  requiic  (  xaniiiiatioii  to  insure  tliat  they  are 
maintained  in  sale  eoiuiitiun. 

It  is  especially  dcsiialile  tiiat  tlie  engineering  staff  of  the 
commission,  as  far  as  i)<)ssil)le,  be  a  permanent  body,  because 
it  is  not  liViely  that  vacancies  can  be  tilled  with  engineirs 
fully  qualilicd  l)y  study  and  experience  to  pass  upon  the  dirti- 
cult  problems  of  dam   design   and   construction. 

A  study  of  engineering  textbooks  does  not  by  any  means 
furnish  all  of  the  information  required  for  the  design  of  dams, 
and  this  is  particularly  true  of  the  design  of  masonry  dams. 
where  the  textbooks  of  the  past  have  failed  to  take  into 
account  factors  seriously  affecting  the  safety  of  such  dams. 

While  the  commissi(m  may  of  necessity  have  to  conduct  to 
some  extent  a  training  school  for  the  younger  engineers 
whom  it  employs  on  this  work,  it  should  endeavor  to  make 
employment  in  the  dam  division  sufficiently  attractive  to 
cause  engineers  to  make  it  their  life  work.  By  adopting  this 
policy  and  retaining  competent  trained  engineers  mistakes 
may  be  avoided.  The  commission  cannot  expect  to  retain 
competent  engineers  in  this  division  if  they  are  not  paid 
salaries  commensurate  with  the  duties  performed  and  the 
responsibilities  imposed.  The  state  should  supply  the  funds 
necessary  to  permit  this  to  be  done. 

Inadequate  appropriations  for  this  work  are  false  economy, 
because  the  failure  of  a  large  dam  impounding  vast  quantities 
of  water,  such  as  are  retained  by  some  modern  dams,  would 
undoubtedly  destroy  property  representing  moie  value  than 
the  amount  of  expense  necessary  to  maintain  an  adequate 
staff  of  competent  engineers  for  a  quarter  of  a  century.  For 
example,  the  Johnstown  flood  in  18S9  caused  a  loss  of  life  of 
2.142  and  a  Iosk  of  property  estimated  as  between  .$3,000,000 
and  $4,000,000.  At  that  time  the  population  of  Johnstown 
was  about  one-third  of  the  present  population,  and  the  quan- 
tity of  water  stored  in  the  reservoir  which  failed  was  only 
about  one-third  of  that  in  an  existing  reservoir  above  the 
city,  supplying  water  to  the  steel  works. 

The  commission  and  its  staff  should  requiie  that  every  dam 
built  in  the  future  should  be  built  to  withstand  not  only  the 
ordinary  pressure  of  water  against  it,  but  every  stress  to 
which  it  may  possibly  be  subjected  by  extreme  floods  and 
other  causes.  Where  the  failure  of  a  dam  may  menace  life  or 
cause  serious  damage-  to  property,  it  should  be  built  in  this 
safe  way,  and  to  insui'e  this  the  commission  should  have 
adequate  engineering  advice. 


IFavoiP  Inl®^s©  Clhisxiag® 

A  special  meeting  of  the  Philadelphia  Association  of 
Members  of  the  American  Society  of  Civil  Engineers 
was.  held  at  the  1-Ciigineers'  Club  of  Philadelphia  on 
]\Ionday  evening,  Apr.  '^,  to  consider  the  proposal  now 
before  tlie  society  to  rcnioxe  the  New  York  headquarters 
to  the  Engineering  So'-icties'  Building.  There  was 
extended  discussion,  hut  all  those  taking  |)art  in  it 
favored  the  proposal  to  juiii  the  other  national  engineer- 
ing societies  in  the  ownership  and  (iccu]>;nn\-  of  that 
building;  and  the  xote  in  favor  of  su|)porting  the 
measure  was  uiianinious. 

The  meeting  further  considered  the  statement,  which 
has  been  widely  circulated  with  the  object  of  in- 
fluencing members  to  vote  against  the  proposition,  that 
its  accejitance  will  jdace  the  American  Society  of  Civil 
Engineers  under  control  of  the  United  Engineering  So- 
ciety. After  extended  discussion  the  following  resolutions 
were  adopted  without  dissenting  vote: 

Whereas,  An  unofficial  circular  letter,  dated  Feb.  12,  Ifllfi. 
addressed  to  "the  Members  of  the  American  Society  of  C^ivil 
Engineers,"  has  been  sent  to  the  Philadelphia  Association  of 
Members  of  the  Ameiican  Society  of  Civil  Engineers  and  to 
each  of  the  14  other  local  associations  of  the  American  Society 
of  Civil  Engineers  by  its  author,  J.  A.  Ockerson,  Past-I'resi- 
dent   of  the  society;  and 

Whereas,  This  letter  contains  the  following  statements: 
An  invitation  has  been  extended  to  the  American  Society 
of  Civil  lOngineers  to  enter  "the  United  Elngineering  Society 
as  an  additional  founder  society."  This  invitation  itself  shows 
that  the  di'Stinies  of  the  "founder  societies"  are  largely,  if  not 
wholly,  controlled  by  a  superior  authority,  and  the  fact  must 
not  be  overlooked  that  the  relationship  which  exists  between 
the  United  Engineering  Societv  and  the  founder  sncieties 
which  gives  the  former  authority  over  them,  has  not  been 
presented  in  detail  to  our  members. 


Suppose  we  Ijocome  an  "additional  founder  society"  and 
desiie  to  i>ut  before  the  puljlic  a  measure  which  we  have 
I'onceived  and  which  we  deem  important.  It  must  have  the 
sanction  of  the  United  Engineering  Society,  representing  a 
majority  of  the  founder  societies,  which  can  pievent  action, 
or  if  a|)provi  d,  tlie  United  l->ngineering  Society  would  stand 
before  the  public  as  the  sponsoi-  of  the  measure.  This  illus- 
tration applies  equally  to  all  of  the  founder  societies. 

Whereas,  It  appears  as  the  result  of  inquiries  in  authori- 
tative quarters  that  these  statements  have  no  basis  In  fact 
and  that  they  are  therefore  calculated  to  Influence  unfairly 
votes  on  the  pending  measure  by  which  the  American  Society 
of  Civil  Engineers  has  been  given  an  opportunity  to  become 
one  of  the  founder  engineering  societies  in  relation  to  the 
United  Engineering  Society; 

Be  It  Resolved.  As  the  sense  of  this  meeting,  that  this 
situation  be  brought  promptly  to  the  notice  of  the  Board  of 
Direction  of  the  American  Society  of  Civil  Engineers  through 
these  resolutions  and  that  it  be  recommended  to  the  board,  in 
the  interest  of  fair  play  in  a  matter  of  momentous  importance 
to  the  society,  that  the  board  issue  an  announcement  to  the 
membership-at-large,  and  at  the  earliest  possible  date,  in 
official  certification  to  the  correctness  or  incorrectness  of  Mr. 
Ockerson's  previously  quoted  statement. 
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The  American  Institute  of  Electrical  Engineers  will 
hold  a  meeting  in  Washington,  I).  C,  on  Wednesday,  Apr. 
86,  under  the  auspices  of  the  Washington  section  and  the 
Committee  on  Development  of  Water  Power.  Head- 
quarters will  he  at  the  New  Willard  Hotel.  Two  ses- 
sions are  to  be  held,  the  first  beginning  at  2 :  30  p.m.  and 
the  second  at  8:  15,  both  devoted  to  the  specific  question 
of  water-power  development  as  related  to  national  in- 
dustrial efficiency  and  preparedness.  The  ollicial  an- 
nouncement of  the  institute  states  that : 

The  forthcoming  meeting  has  been  suggested  by  the  Com- 
mittee on  Development  of  Water  Power,  which  sees  a  further 
opportunity  for  service  to  the  nation  by  directing  the  atten- 
tion of  the  public  and  of  Congress  to  the  fundamental  engi- 
neering and  economic  principles  that  underlie  the  water- 
power  question  and  which  must  be  taken  into  account  if 
hydro-electric  development  is  to  be  encouraged  and  stimu- 
lated. ...  At  the  present  time  Congress  is  considering 
the  enactment  of  legislation  intended  to  remove  some  of  the 
legal  obstructions  which  in  the  past  have  operated  to  deter 
capital  from  investment  in  hydro-electric  enterprises,  and  the 
present,  therefore,  would  seem  to  be  a  peculiarly  opportune 
moment  for  the  institute  to  be  of  service. 

The  papers  to  be  presented  are  as  follows:  "Electro- 
chemical Industries  and  Their  Interest  in  the  Develop- 
ment of  Water  Power,"  by  Lawrence  Addicks;  "Water- 
Power  Development  and  the  Flood  Problem,"  by  Allerton 
S.  Cushman  ;  "The  Relation  of  Water  Power  to  Increased 
Transportation,"  by  L.  B.  Stillwell ;  "The  Tkdation  of 
Water  Power  to  the  National  Defense,"  by  AV.  R. 
Whitney;  "The  Water-Power  Situation,  Including  Its 
Financial  Aspect,"    by  Gano  Dunn. 

'M 

The  idea  of  cooperative  action  by  engineering  societies, 
which  la.'^t  summer  led  Prof.  F.  H.  Newell  and  others  to 
form  a  Volunteer  Committee  on  Engineering  Cooperation, 
will  be  fni-ther  ])romoted  at  a  general  conference,  Apr.  13 
and  1  1.  Engineering  societies  throughout  the  country 
have  been  invited  to  send  delegates;  .so  far  25  of  them 
have  acce])ted  in  definite  form.  The  conference  will  be 
held  at  Chicago,  III.,  in  the  rooms  of  the  Western  Society 
of  P]ngineers. 

An  active  program  has  lu-en  outlined.  Indixidual 
short  addresses  on  the  following  subjects  vnll  he  de!i\- 
ered :  Cooperation  Among  Eiio-ineering  Organizations, 
Practicability  of  Cooi)eration,  Pemlts  of  Cooperation  in 


(irs 


K  N  (I  1  N  !•:  !■;  I.'  I  nm;     n  k\\  s 


Vol 


No.  14 


Miiincsdla.  Till'  riiil:iilfl|ilii:i  I'lnn,  'riic  Cliuii;,'!)  Imil;!- 
mrrs'  (Iliili.  ('(i(>|)('iiiti\('  I'llVorls  in  (!hiciif,a),  liiciiis  aiid 
Acconiplisliiiiciils  of  Various  'rvpcs  of  Kiiirinccriiifi  Or- 
;,'aiiizntioiis.  National  Sdcidirs.  riiMicity  at  (Jicvi'laiul, 
(Mcvi'laiid  liocal  S('<'tioiis.  lMn|ilii\  nunl,  I'liliuatioii,  Kn- 
•,'int'('riii,ij  I'rolVssioii  ami  I'uhiic.  Lcfiislativu  Activity  liy 
KiiijiiUTrinj,^  OrLraiii/.ations.  'I'lic  spcakiTs  will  |)rol)al)!y 
iiicliidr  the  I'dilowing,  aiimni^  otlici's;  Prof,  .lolin  F. 
llayfor.l,  1'.  .1  unkcrslciil.  ('.  Iv  Diaycr.  A.  .1.  1  limes. 
Arthur  Kiioi.sol.  .Idlm  Hum,.  I'f\l,m.  11.  11.  Ksscistyn,  il. 
S.  Nichols,  ticoruv  11.  IIctioM.   I'Muanl    llaupt. 

A  UriiinuK'O  Survey  of  (ieorKia,  to  be  made  by  S.  W.  McCal- 
lle,  state  Biologist,  has  been  oiderid  by  the  State  Geological 
Board. 

.V  Stnto  HIkIiwh}'  ('uniiniNMion  for  MImnInhIiiiiI  has  been  es- 
talilLslud  by  the  legislature.  It  will  be  composed  of  three 
unpaid  members  and  of  a  highway  engineer  at  ,$2,500  a  year, 
all  appointed  by   the   governor. 

StoiipiiiK:  the  Cedar  Lake  ReMervoIr  LenkN  by  placing  soft 
sedinu  lit  from  the  l)Otlom  of  the  lake  on  the  moraine  througli 
whicli  tlie  water  passes  has  been  proposed  by  William  Mulhol- 
land,  consulting  engineer,  I..0S  Angeles.  Calif.,  in  a  preliminary 
report  to  the  city  authorities  of  Seattle,  Wash. 

liapiil-TraiiNlt  ."Sehemes  in  IMttKburKh,  Penn.,  are  still  alive. 
The  Pittsburgh  .Subway  Co.,  on  Mar.  21,  appeared  before  a 
councilmanic-  committee  to  renew  an  application  for  a  fran- 
chise for  a  subway  to  extend  from  Liberty  Ave.  near  the  Point 
out  to  Central  Ave.  and  Grand  Boulevard,  where  the  tracks 
would  rise  to  the  surface.  Such  a  line  would  cost  about 
$20,000,000.     The  committee  took  no  action. 

VVnter-Softenins  at  a  Second  Filtration  I'lant  for  Min- 
neapolis, Minn.,  as  recommended  by  F.  W.  Cappelen,  city  engi- 
neer, has  been  approved  by  the  water-works  committee  of  the 
City  Council,  and  it- is  thought  that  the  council  will  order  the 
immediate  preparation  on  plans  and  estimates.  The  proposed 
plant  would  have  a  capacity  of  45,000,000  gal.  a  day.  like  the 
present  one,   and   is  estimated  to  cost   $700,000. 

.V  Volunteer  Eniirineer  Corps  for  California  is  proposed  by 
a  committee  consisting  of  Col.  W.  R.  Liverniore,  U.  S.  A.; 
Capt.  Richard  Park,  Corps  of  Engineers,  U.  S.  A.:  C.  W. 
Thomas,  Jr.,  Adjutant  General,  California  National  Guard; 
Joseph  P.  Smedberg,  secretary.  Companies  are  to  be  formed 
in  San  Francisco,  Sacramento,  Oakland,  Los  Angeles  and  other 
cities  of  the  state  as  interest  develops.  It  is  hoped  to  have 
a   corps   of   1,000   engineers   organized    within   six   days. 

Pliiladeliiliia  Rapid  Transit  Plans  have  again  been  revised, 
this  time  by  an  act  of  the  Finance  Committee  of  the  City 
Councils.  As  noted  in  "Engineering  News,"  Mar.  23,  1916, 
p.  581,  the  new  Director  of  Transit,  W.  S.  Twining,  curtailed 
the  previous  rapid  transit  plans  by  reducing  the  length  of 
many  of  the  lines.  On  Apr.  3  the  Councils  Committee  voted 
to  authorize  a  loan  of  $57,100,000  for  extensions  that  practi- 
cally follow  the  routes  laid  out  by  the  previous  head  of  the 
department,  A.  M.  Taylor. 

Three-Train  Wreck  Kills  2« — A  disastrous  wreck  occurred 
on  the  New  York  Central  lines  at  Amherst,  Ohio,  on  Mar.  29, 
when  the  second  section  of  train  86,  known  as  the  Pittsburgh- 
Baltimore-Buffalo  limited,  traveling  at  50  mi.  per  hr.,  crashed 
into  the  first  section,  w-hich  was  traveling  at  not  more  than 
10  mi.  per  hr.,  having  recently  been  stopped.  The  rear  car 
of  first  No.  86,  which  contained  all  the  passengers  who  were 
killed  or  seriously  injured  (26  killed,  more  than  40  injured), 
was  thrown  over  on  the  westbound  track — as  was  also  the 
steel-underframe  car  ahead — just  as  the  Twentieth  Century 
limited  was  approaching  from  the  opposite  direction.  The 
latter  train  of  eight  cars  collided  with  a  portion  of  the 
wreckage  and  was  derailed,  with  the  exception  of  the  last 
three  cars.  Following  an  investigation  by  the  railway,  the 
engineer  of  second  No.  86  was  dismissed  by  the  company. 
He  passed  the  flagman  sent  back  to  warn  him  and  is  held 
responsible  for  the  wreck. 

A  Reconstruction  E.vposition  is  to  be  held  in  Paris,  Prance, 
opening  on  May  15.  It  will  be  devoted  especially  to  build- 
ings and  building  materials  in  connection  with  the  plans  to 
restore  and  rebuild  those  sections  of  France  devastated  by  the 
war.  Exhibits  from  the  United  States  will  be  shown  in  a 
special  American  section.  The  American  exhibits  are  in 
charge  of  Henry  C.  Long,  41  Boulevard  Haussmann,  Paris.  In 
a  letter  to  "Engineering  News,"  Mr.  Long  says:  "Behind  the 
fighting  lines  in  Belgium  and  France  there  Is  widespread 
wreck    and    ruin.      The    whole    must    be    rebuilt    and    rebuilt 


MiilcUly,  BO  that  Fiance  will  not  be  left  In  the  rear  comniar- 
clally  at  the  cIobc  of  the  war.  The  French  want  every  con- 
tractor who  can  llniince  u  bulldlnK  contract  or  a  contract  of 
any  other  kind  to  bo  ready  to  aHslBt  In  the  work  of  rebulld- 
Ing.  They  want  the  <iulckeBt  pOB»lble  methods  In  bulldln.< 
ccinMlructlon  and  every  form  of  i-oiiKtructlon  from  the  chi-ap- 
cHt  lo  llie  most  coHtly.  Some  of  It  will  be  temporary;  moHl  of 
It  will  be  ixrmaiii'nt.  Theie  will  never  be  hucIi  .-in  opportunltv 
for  American  ciiglni'erH,  contractors  and  architects  In  the 
world  as  there  will  be  In  lOurope  after  the  war.  There  in  n 
Ijillef  In  France  that  American  englneerB  are  more  up  to  date 
and  can  work  more  ropldly  and  cheaply  than  Europeann, 
and    there   Is   a   chance    to   show    It    In    this   cxpOBltlon." 

Severe  i''ireM  In  the  Central  South  on  Mar.  22  were  cBpecl- 
ally  damaging  to  Augusta,  Cn.  ($5,000,000),  and  Nashville, 
Tenn.  ($1,000,000).  Other  Southern  cities  to  suffer  to  a  lesser 
extent  were  Chattanooga  and  Lewlsport,  In  Tennessee,  Spray, 
N.  C,  and  Atlanta.  At  Augusta  six  buBlneas  blocks  and  more 
than  600  residences  were  destroyed  by  a  fire  that  started  ne.-ir 
an  elevator  shaft  In  a  tlve-story  brick  and  wood  store  build- 
ing- The  Citizens'  and  Southern  bank,  a  granite  building,  was 
only  slightly  damaged;  but  the  Augusta  Chronicle  HulUIIng, 
10  stories  high  and  of  concrete  and  steel,  was  gutted.  It  Is 
believed,  however,  that  the  frame  and  walls  were  but  little 
damaged.  The  Empire  Life  Building,  steel  frame,  16  Btories, 
now  under  construction  caught  fire,  and  the  Interior  was 
liurned.  It  Is  thought  that  the  frame  and  the  brick  walls 
are  still  sound.  The  aggregate  loss  to  business  houses  was 
$2,000,00  and  to  cotton  warehouses  and  compresses,  $1,000,000. 
In  Nashville  the  fire  was  confined  to  a  residence  section  on  the 
east  side  of  the  Cumberland  River,  and  the  large  buildings 
destroyed  were  schools  and  churches.  Following  the  fire 
in  Nashville  an  ordinance  was  passed  prescribing  a  zone  in 
this  section  in  which  no  wooden  buildings  may  be  erected.  The 
regulation  was  to  have  been  a  pait  of  the  new  general  build- 
ing code,  but  was  put  through  at  once  to  forestall  hazardous 
rebuilding. 


ililllilliiliititillllllllllllllllllllKltlllllllllllllllllliiniiiit^ 

Mr.  Guy  Pinner,  Assoc.  M.  Am.  Soc.  C.  E.,  has  been  ap- 
pointed Bridge  Engineer  of  the  Seaboard  Air  Line  Ry.,  with 
headquarters  at  Norfolk,  Va. 

Mr.  F.  J.  Hagner,  Train  Master  of  the  I'hiladelphia  &  Read- 
ing Ry.,  at  Allentown,  Penn.,  has  been  appointed  Superintend- 
ent of  the  Sliamokin   division. 

Mr.  J.  E.  Kissell  has  been  appointed  Acting  Engineer  of 
Maintenance-of-Way  of  the  Peoria  «fe  Eastern  Ry.,  to  succeed 
A.  M.  Turner,  mentioned  elsewhere. 

Mr.  E.  H.  McGovern  has  been  appointed  Resident  Engi- 
neer of  the  Cleveland,  Cincinnati,  Chicago  &  St.  Louis  Ry., 
with  headquarters  at  Columbus,  Ohio- 
Mr.  R.  H.  Randall,  Assistant  Engineer  in  charge  of  Topo- 
graphic Survey,  Dayton,  Ohio,  has  gone  to  Jackson,  Mich.,  to 
take  charge  of  a  topographic  survey  which  that  city  will 
carry  out. 

Mr.  R.  Boone  Abbott,  who  recently  was  appointed  Super- 
intendent of  the  Shamokin  division  of  the  Philadelphia  & 
Reading  Ry.,  has  been  made  Superintendent  of  the  Harrisburg 
division    to   succeed    Mr.    Stackhouse. 

Mr.  L.  B.  Lyman,  Superintendent  of  the  Chicago,  Burling- 
ton &  Quincy  R.R.,  at  Wymore,  Neb.,  has  been  appointed  Su- 
perintendent of  the  Aurora  division,  with  headquarters  at 
Aurora,   111.     He  succeeds  Mr.  A.   G.   Smart. 

Mr.  Ralph  L.  Rizer,  who  has  been  for  the  past  10  years  in 
the  Engineering  Department  of  Cumberland,  Md.,  has  been 
made  City  Engineer  by  the  newly  elected  commissioners  of 
that  city.     He  succeeds  James  P.  Gaffney,  retired. 

Mr.  R.  J.  Stackhouse,  Superintendent  of  the  Harrisburg  di- 
vision of  the  Philadelphia  &  Reading  Ry.,  has  been  made  Su- 
perintendent of  Materials  and  Supplies,  with  headquarters  at 
Reading.     He  succeeds  the  late  James  K.  Witman. 

Mr.  A.  G.  Smart,  Division  Superintendent  of  the  Chicago, 
Burlington  &  Quincy  R.R.,  at  Aurora,  111.,  has  been  appointed 
Superintendent  of  the  Beardstown  division,  with  headquart- 
ers at  Beardstown,  111.     He  succeeds  Mr.  F.  Cone,  transferred. 

Mr.  A.  M.  Turner,  Assoc.  M.  Am.  Soc.  C.  E.,  until  recently 
Acting  Engineer  of  Maintejiance-of-Way  of  the  Peoria  & 
Eastern  Ry.,  has  been  appointed  District  Engineer  of  the 
Cleveland,  Cincinnati,  Chicago  &  St.  Louis  Ry.,  with  head- 
quarters at  Columbus,  Ohio. 

Mr.  Harrison  Pendel,  South  Chicago,  111.,  has  been  made 
Superintendent    of    the    Meiley    blast    furnaces,    at    Lebanon, 
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Penn.  The  furnaces  are  now  being  remodeled  and  new  ma- 
chinery is  being  installed.  Mr.  Pendel  is  acting  as  engineer  in 
charge  of  construction  at  present,  but  will  operate  the  fur- 
naces when  they  are  completed. 

Mr.  B.  M.  Cheney,  recently  Acting  General  Inspector  of 
Permanent  Way  and  Structures  of  the  Chicago,  Burlington  & 
Quincy  R.  R.,  has  been  appointed  General  Inspector,  with  head- 
quarters at  Chicago.  Mr.  Cheney  entered  the  service  of  the 
Chicago,  Burlington  &  Quincy  in  1906  as  assistant  engineer  on 
construction  and  maintenance  on  the  Beardstown  division 
and  four  years  later  was  transferred  to  the  La  Crosse  divi- 
sion, in  charge  of  second-track  construction.  In  1904  he  was 
appointed  Assistant  to  the  General  Inspector  of  Permanent 
Way  and  Structures,  being  made  Acting  General  Inspector  in 
January,   1915. 

Mr.  Arthur  Falkenau,  M.  Am.  Soc.  M.  E.,  Vice-President  of 
the  Hooper-Falkenau  Engineering  Co.,  Industrial  Engineers 
and  -Vrehitects,  New  York  City,  has  been  engaged  as  Acting 
Consulting  Engineer  of  the  Canadian  Car  and  Foundry  Agency, 
which  is  carrying  on  the  production  of  munitions  for  Russia 
in  some  80  plants  in  the  United  States  and  Canada.  Mr.  Pallc- 
enau  has  had  extended  experience  in  munitions  manufacture, 
having  made  shrapnel  for  the  United  States  Government  dur- 
ing the  Spanish-American  War.  He  has  also  built  special  ma- 
chines of  his  own  and  of  the  Government  designs  for  several 
United  States  arsenals. 

Mr.  Agnew  T.  Dice,  Jr.,  formerly  Assistant  Train  Master 
of  the  I'hiladelphia  &  Reading  Ry.,  at  Reading,  Penn.,  has 
been  appointed  General  Inspector,  with  headquarters  at  Read- 
ing. Mr.  Dice  was  born  in  1890.  In  1912  he  graduated  from 
Princeton  University  with  the  degree  of  civil  engineer,  im- 
mediately afterward  entering  the  service  of  the  Philadelphia 
&  Reading  as  rodman  in  the  Chief  Engineer's  office.  In  1913 
he  was  made  Assistant  Supervisor  in  the  Division  Engineer's 
otiice  at  Reading  and  a  year  later  became  Assistant  Supervisor 
of  the  Atlantic  City  R.R.  On  Apr.  1,  1915,  Mr.  Dice  was  ap- 
pointed Assistant  Train  Master  of  the  Philadelphia  &  Reading, 
which  position  he  has  held  up  to  his  present  appointment.  He 
is  the  son  of  Agnew  T.  Dice,  who  recently  became  President 
of  the  Philadelphia  &  Reading  Ry. 

Mr.  Albert  John  County,  Assoc.  Am.  Soc.  C.  E.,  who  for 
the  past  10  years  has  been  assistant  to  Mr.  Samuel  Rea  in  the 
respective  capacities  of  Assistant  to  Vice-President  and  Spec- 
ial Assistant  to  President  of  the  Pennsylvania  R.R.,  Phila- 
delphia, Baltimore  <fc  Washington  R.R.,  West  Jersey  &  Sea- 
shore R.R.  and  Northern  Central  Ry.,  becoming  Vice-President 
of  the  latter  company  in  1914,  has  been  appointed  Vice-Presi- 
dent in  Charge  of  Accounting  of  the  Pennsylvania  R.R.,  of  the 
Philadelphia,  Baltimore  &  Washington  R.R.  and  West  Jersey  & 
Seashore  R.R.  He  is  also  charged  with  the  promotion  or  ac- 
quisition of  new  lines,  the  corporate  work  connected  with  all 
branch  or  affiliated  companies  east  of  Pittsburgh  and  Erie  and 
the  maintenance  of  their  corporate  organizations.  He  is  also 
Assistant  to  the  President  and  a  Director  of  the  New  York 
Connecting  R.R. 


C.  D.  Stampor,  formerly  of  Dayton,  Ky.,  and  S.  R.  Steven- 
son, of  Christiansburg,  Va.,  civil  engineers  in  the  employ  of 
the  Carolina,  Clinchfleld  &  Ohio  Ry.,  were  killed  by  a  train  at 
Dante,   Va.,   on    Mar.    28. 

Max  M.  Suppes,  M.  Am.  Soc.  M.  E.,  General  Manager  of  the 
National  Tube  Co.,  died  at  Elyria,  Ohio,  on  Mar.  27.  He  had 
been  a  resident  of  Elyria  for  22  years,  where  he  went  to  su- 
perintend the  construction  of  the  Johnson  Steel  Co.,  now  the 
National   Tube  Co. 

William  Butler,  a  prominent  contractor  and  financier  of 
St.  Paul,  died  at  Rochester,  Minn.,  on  Mar.  15.  Mr.  Butler  had 
been  a  resident  of  St.  Paul  for  30  years.  He  was  President 
of  the  Butler  Brothers  Building  Co.  and  President  of  the  Farm 
Mortgage  Bond  Co. 

William  Milholland,  civil  engineer,  of  Norfolk,  Va.,  died 
on  Mar.  26  in  the  Norfolk  hospital  from  a  gunshot  wound. 
His  gun  was  accidentally  discharged  while  he  was  hunting 
rabbits.  He  was  born  in  Pittsburgh  and  was  the  son  of  the 
late  John  M.  Milholland,  founder  of  Milholland  &  Co.,  of  that 
city.     Mr.  Milholland  was  35  years  of  age. 

James  W.  Gillespie,  Assistant  Engineer  of  the  Pennsyl- 
vania Public  Service  Commission,  died  at  his  home  in  Har- 
risburg,  Penn.,  on  Mar.  29.  He  was  70  years  old.  Mr.  Gil- 
lespie recently  acted  as  the  expert  adviser  to  the  Public  Ser- 
vice Commission  in  a  series  of  telephone-rate  hearings  that 
attracted    widespread    attention.      He    was    a    member    of    the 


Telephone  Pioneers  of  America  and  of  the  Engineers'  Society 
of  Pennsylvania. 

Louis  P.  Morehouse,  of  Chicago,  who  died  at  Los  Angeles. 
Calif.,  on  Mar.  18  at  the  age  of  81  years,  was  for  many  years 
connected  with  the  Illinois  Central  R.R.  He  was  born  at 
New  Haven,  Conn.,  in  1835.  After  graduating  from  the  Shef- 
field Scientific  School  of  Yale  University,  he  became  a  rod- 
man  for  the  New  London  &  Stonington  R.R.  in  1856.  The 
next  year  (1857)  he  went  to  the  Illinois  Central  as  Assistant 
Engineer  and  was  finally  Assistant  Chief  Engineer.  In  1877 
he  entered  the  business  department  of  the  railway  and  later 
held  the  positions  of  Land  Commissioner,  Tax  Commissioner 
and  Custodian  of  Deeds  until  1905,  when  he  retired  with  a 
I)ension.  He  was  one  of  the  founders  of  the  Western  Society 
of  Engineers  and  was  its  secretary  for  19  years.  He  was 
elected  an  honorary  member  of  the  society  In  1887. 


EHGHHEEI^nMG  SOCnETHES 


COMING   MEETINGS 

AMERICAN   SOCIETY   OF   MECHANICAL   ENGINEERS. 

Apr.   11-14.     Spring  meeting   in   New  Orleans.     Secy.,   Calvin 
Rice,  29  W.  39th  St..  New  York  City. 
CONFERENCE  ON   ENGINEERING  CO-OPERATION. 

Apr.    13-14.      Conference    in    Chicago.      Secy.,    C.    E.    Drayer, 
Cleveland,  Ohio. 
AMERICAN   CHEMICAL  SOCIETY. 

Apr.    ls-21.      Annual   meeting   at   the   University   of   Illinois, 
Urbana-Champaign.       Secy.,    Charles    L.    Parsons,    Wash- 
ington, D.  ('. 

NATIONAL   ASSOCIATION   OF  COTTON   MANUFACTURERS. 
Apr.   26-27.     One-hundredth  annual   meeting  in  IJoston.     Of- 
fice  of  secrctaiy,   45    Milk   St.,    Boston,   Mass. 
AMERICAN    ELECTROCHEMICAL    SOCIETY. 

Apr.    27-29.      Annual   meeting   in   Washington.      Secy.,   J.   W. 
Richards,  Lehigh  University,  South  Bethlehem,  Penn. 
AIR    BRAKE   ASSOCIATION. 

May    2-5.      Convention    in    Atlanta.      Secy.,    E.    M.    Nellis,    53 
State  St.,   Boston. 
CANADIAN   RAILWAY   CLUB. 

May.      Annual    meeting   in    Montreal.      Secy.,    James    Powell, 
P.  O.  Box  7,  St.  Lambert,  near  Montreal. 
RAILWAY   DEVELOPMENT  ASSOCI.\TION. 

May   fl-11.      Annual    meeting   in    New    Orleans.      Secy.,   H.   O. 
Hartzell,    B.    &   O.   R.R.,    Baltimore.   Md. 
NATIONAL   FIRE    PROTECTION   AS.SOCIATION. 

May  9-11.     Annual  meeting  in   Chicago.     Secy.,   Franklin   H. 
Wentworth,    87    Milk    St.,    Boston. 
AMERICAN   SUPPLY   AND  MACHINERY   MANUFACTURERS' 
ASSOCIATION. 
May  10-12.     Convention  in  Pittsburgh.     Secy.,  F.  D.  Mitchell, 
1510  Woolworth  Building,  New  York  City, 
NATIONAL  DLSTRICT  HEATING  ASSOCIATION. 

May  16-19.     Eighth  convention  in  New  York  City.     Secy.,  D. 
L.   Gasgill,   Greenville,   Ohio. 
SOUTHWESTERN  ELECTRICAL  AND  GAS  ASSOCIATION. 
May    17-20.      Annual    convention    in    Galveston.    Tex.      Secy., 
H.  S.  Cooper,  Slaughter  Building,  Dallas,  Tex. 
NATIONAL    ELECTRIC   LIGHT    ASSOCIATION. 

Mav    22-26.      Convention    in    Chicago.      Secy.,    T.    C.    Martin, 
29   W.    39th   St.,   New   York   City. 
MASTER  BOILER  M.VKER.S'  A.S.SOCIATION. 

Mav    23-26.       Annual    meeting    in    Cleveland.      Secv.,    H.    D. 
Vought,   95  Liberty  St.,   New   York  City. 
AMERICAN  IRON  AND  STEEL  IN.STTTUTE. 

Mav    26-27.      General    meeting    in    New    York    City.      Secv., 
J.  T.   McCleary.   61   Broadway.   New   York   City. 
NATIONAL   CONFERENCE   ON   CITY   I'LANNING. 

June  5-7.     Conference  in  Cleveland.     Secy.,  Flavel  .Shurtleff, 
19  Congress  .St..   Boston,   Mass. 
AMERICAN  WATER-WORKS  ASSOCIATION. 

June  5-9.     Convention  in  New  York  City.     Secv.,  J.  M.  Diven, 
47  State  St.,  Troy.  N.  Y. 
SOCIETY     OF     RAILWAY     CLUB     SECRETARIES. 

June  16-17.     Annual   meeting  in  Atlantic  City.     Secy.,  H.  D. 
Vought,   95   Liberty  St.,   New   York   City. 
AMERICAN   SOCIETY   OF   CIVIL   ENGINEERS. 

June   27-30.     Annual   meeting   in    Pittsl)urgh.     Secy.,  Charles 
Warren  Hunt,  220  West  57th  St..  New  York  City. 
AMERICAN    SOCIETY    FOR    TESTING    MATERIALS. 

June    27-July    1.      Annual    meeting    in   Atlantic   City.      Secy., 
Edgar  Marburg,  University  of  Pennsylvania,  Philadelphia, 
I'enn. 

Detroit  .\HHOciation  of  the  American  Society  of  Civil  Engi- 
neers will  probably  be  formed  following  a  meeting  of  Ameri- 
can Society  members  to  be  held  at  the  Detroit  Engineering 
Society  on  ,\pr.  4.  This  meeting  was  held  to  consider  the 
advisability  of  such  a  proceeding. 

.Ameriran  InMtltute  of  lOleotrical  EnfirineerN  will  hold  its 
midsummer  convention  in  Cleveland,  Ohio,  June  29  to  30.  The 
annual  meeting  of  the  institute  will  be  held  in  New  York  City 
on  May  16,  at  which  time  the  officers  for  the  ensuing  year  will 
be  elected.  The  secretary  Is  P.  L.  Hutchinson,  33  West  39th  St., 
New  York  City. 

National  Conference  on  City  PlanninK — The  date  of  the 
conference  is  given  in  the  list  of  coming  meetings  as  June  5-7. 
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Tho  tuTiclury.  Flnvcl  Shuitlcff,  hus  wrltliMi,  Iio\v«>v<t,  tlml  hc- 
rnro  thiH  (lute  I.m  olhi'liil,  upinnval  niiiHt  li«  Hi'ciiiril  ridiii  llii' 
I'loviliind  loriil  foininlltoi'.  Tlit«  Bfcrotiiiy'H  ui1<1i»^hh  Ih  1  !i 
CoiiKit'SM  St..   r.ostoii. 

KiiKliirtTii  Soflct)  i>r  ■■t-iiiiM>  Iviiiilii  i'rli'lir;iti'(l  It.M  twi'irili 
niinlviT.saiy  and  lii'lil  Its  .sccoinl  aiiimal  b;iiii|Ufl  ill  the  llairl.s- 
buru  Club  on  iUw.  Sr.,  as  annouiioid  In  tlio  Mar.  :!1  1hmu<'  of 
"Kn>;ln»HMlnn  News."  More  than  L'fO  nicinbcr.M  and  KUi'»t.M  uhtc 
present.  Tho  soi-k'ty  has  mado  an  exccllinl  n cdril  lii  IIm  IJ 
years  of  existfncc  It  has  a  membershli)  n(  Tihi  imd  Is  lunisid 
in    its  own    building. 

Anirrlvnu  Sii|>|ily  niiil  Miioliliiery  ^liiniiriietiirtTM'  \NMOclatloii 
holds  It  annual  oonvonllon  in  I'll  t.sbui  Kh.  May  Id  to  12.  in 
conjunitlon  witli  tho  .'^oulhoin  .'^iipldy  anil  Machinery  Deal- 
ers' .\ssociation  and  the  National  Supply  and  Machlnoiy  De.il- 
ers'  Association.  The  National  I'ipe  and  Supply  Healers'  As.>»o- 
ciation  meets  May  S  to  9.  Tho  headquarters  In  each  case  i.s 
the  WlUinni  Tenn  Hotel. 

MIehlK'nn  net  r»lt-riilfnu;<>  l»iiv«'<l-\Vi«y  ANMOclntUin  bold  a 
in.ctiiiL;-  at  tlU'  Test  Tavern,  r.atlle  Cre.k.  Mich.,  on  Mar.  24. 
The  object  of  tlie  meeting  was  to  discuss  tho  outlook  for  the 
proposed  paved  way  and  to  consider  the  forthcomlnK-  State 
nood  Roads  Convention  to  be  hold  in  Hattle  Creek  in  May. 
Tt  is  believed  that  the  Michipran  Good  Uoads  Congress  will  bo 
held   in  the  week  of  May   S. 

A  IllKTliwiiy  Moetlii.e'  in  lIurrlNbiirK'.  IViin.,  was  called  by 
Governor  Brumbaugh  on  Mar.  27,  and  6,50  persons  attended 
from  11  counties.  I'lans  for  building  a  his'hw'ay,  to  be  known 
as  tho  AVilliam  I'cnn  Highway,  from  Philadelphia  to  Pitts- 
burnh  through  Readinpr,  Harrisliurpr,  ,Iohnstown  and  the  pic- 
turestiue  Juniata  were  formulated.  It  is  proposed  that  this 
hi^rhway  shall  connect  with  the  Pike's  Peak  Ocean  to  Ocean 
Highway.  A  permanent  organization  was  formed  to  look  after 
the  necessary  legislation,  and  officers  were  elected  as  follows: 
President,  William  Jennings;  vice-presidents,  F.  Murray  Africa 
and  Frank  M.  Graeff:  treasurer.  David  Barry.  The  Board  of 
Governors    includes    .a    representative    from    each    county. 


IVew  Kleviitiiis'  Dumping'  nody  lor  a  Motor  Truok 

The  elevating  dumping  body  illustrated  is  supplied  on 
trucks  furnished  by  the  Gramm-Bernstein  Co.,  Lima,  Ohio. 
These  trucks  are  built  especially  for  contractors  and  build- 
ers and  are  suitable  for  hauling  coal,  cement,  asphalt,  stone, 
sand,  gravel  and  other  materials  used  in  building  work  and 
roadmaking.  The  left  view  shows  the  body  in  position  to 
discharge  the  load. 

The  body  is  operated  by  a  hydraulic  hoist  mounted  in  the 
center,  driven  bj'  a  propeller  shaft  from  an  auxiliary  driving 
mechanism  of  the   truck.     It  is  easily  operated  by   levers,  and 


The  company  bulldM  all  kliidx  of  boilloH  on  order.  The 
■.i'.'/A-H  and  prle<-M  of  Gi  anini -lleiiiHleln  tiiickH  aie  IIhIimI  aH  fol- 
Iowh:  1  ton,  $l,r.(l(l;  I  i/j  tnnH,  $l,Sli(i;  2  toiiH,  1^,40(1;  Z'/j  tonH, 
$2,«00;  :)i/j   loim,  $:i,tl)0;  f,  to  I!  Ions,  $I,:100. 


VfMtlliiilf  'rflriilionrn 

ini  iiuKII  for  a  p.i  i  ( iiiiiit  houHfi  voHtlbuloH,  ro- 
Icl  Kp.aUiiiK  tiibiM,  has  been  doHlgned  by  the  Con- 
■phone  and  Mloctrlc  Co.,  Merlilen.  It  Im  applied 
ii;u  y  mall-box  [ilates.  Thf  Iranmnltter  Is  at  the 
I  a  special  metal  mouthpiece  perniancntly  at- 
'  front  plate.  A  vvatch-caHC  receiver  h.-ings  down 
le  by  an  armored  <-.ible.  The  aiiartniint  occu- 
I  .-ire  grouped  In  a  vc^rtical  row  of  <'aiil  holders, 
button    opposite    ciich. 


Hook    ror   Jointed    lliil<- 

A  now  device  for  spring-Joint  fool  rules  Is  a  folding  rignt- 
angle  hook  that  can  be  diopjied  ovir  a  projection.  It  Is  es- 
pecially intended  for  u.'-e  in  taking  inoiisui  enients  from  jjoirits 
that  are  out  of  arms'  reach,  but  is  convenient  in  many  other 
cases.     The  hook   is  on   the  end  of  the  rule  and  normally   lies 
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FOLDING    BULK    WITH    HOOK    END 

closed  against  the  edge.  The  zero  point  is  at  the  inside  face 
of  the  hook  when  this  is  open,  as  shown.  When  the  hook  is 
folded  back  out  of  use,  the  zero  point  is  at  the  end  of  .he 
rule.  This  device  is  being  introduced  by  the  Lufkin  Rule 
Co.,    .S;iginaw.    Mich. 

,\    Storage  Tuhe  for  Drawing  Paper 

A  metal  tube  for  conveniently  protecting  and  storing  blue- 
print paper,  tracing  paper  and  cloth  has  just  been  placed  on 
the  market  by  Kolesch  &  Co.,  138  Fulton  .St.,  New  York  City. 
The  "Security"  tube  is  made  in  three  lengths,  30,  36  and  42 
in.,  of  heavy  tin  japanned  black.  The  greatest  advantage  is 
the  elimination  of  the  necessity  for  opening  the  tube  every 
time  paper  is   required. 

The  paper  is  easily  loaded  into  the  tube  by  pushing  back 
the  slide-cover  and  closing  it,  the  paper  remaining  thoroughly 
protected  without  again  opening  the  tube  until  the  entire 
roll  has  been  used.  A  tape  measure  is  mounted  on  the  cover 
for    convenience    in    obtaining    the    length    of    paper    desired. 


TWO    VIEWS    OF    THE    GRAMM-BERNSTEIN    ELEVATING   DUMPING  BODY 


there  are  no  troublesome  chains  and  sprockets.  The  body 
rises  smoothly  and  evenly  under  load.  A  stabilizing  device, 
visible  at  the  corners  of  the  body  in  the  left  view,  prevents 
overbalancing  or  tilting  when  the  compartment  at  one  end 
is  empty  and  the  other  end  is  full. 


which  is  easily  cut  by  means  of  the  straight  cutting  edge 
on  the  flap  of  the  cover.  Brackets  also  are  furnished,  so 
that  the  tube  can  be  fastened  either  to  a  drafting  table  or 
to  the  wall.  The  list  prices  for  Models  A,  B  and  C,  of  30-,  36- 
and  42-in.  tubes,  are  $4.50,  $5  and  $5.75  respectively. 
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By  Edjiuxd  Astley  Prextis,  .li;.'* 


Engineers  interested  in  snbway  construction  will  pi-oi)- 
ably  recall  the  interest  aroused  several  years  ago  by  the 
proposal  of  tlie  Public  Service  Commission  to  build  the 
William  St.  line  in  New 
York  City  and  also  the  vig- 
orous opposition  to  the  pro- 
posed construction  by  the 
various  property  owners. 
The  ground  on  which  this 
opposition  rested  was  that 
the  height  and  weight  of  the 
buildings,  as  well  as  the 
well-known  nature  of  the 
soil  there,  made  the  neces- 
sary underpinning  "impos- 
sible" and  that,  were  such 
construction  attempted,  dis- 
aster was  sure  to  result. 
The  Appellate  Court,  before 
which  the  case  was  eventu- 
ally heard,  decided,  in  spite 
of  the  adverse  testimony  of 
several  well-known  engi- 
neers and  largely  Ijecause  of 
the  opinion  of  Alfred 
Craven,  the  Chief  Engineer 
of  the  Commission,  that 
such  construction  was  pos- 
sible, but  in  view  of  the 
$40,000,000  in  assessed 
property  values  involved 
only  authorized  the  con- 
struction, provided  the  city 
assume  primary  resiKjnsibil- 
ity  for  property  danuige. 
The  contract,  which  i)ro- 
vidcd  for  the  construction 
of  a  two-track  subway  on 
William  St.  from  Beekman 
St.  to  Old  Slip,  was  award- 
ed to  Smith,  Ilauser  & 
-Maclsaac,  Inc.,  who  were 
just  finishing  a  contract  on 
the  new  Catskill  Aqueduct 
in  New  York  City.  After 
one  year's  actual  work  the  construction  is  OO^^  comijlete, 
and  the  underpinning,  the  original  bone  of  contention,  is 
practically  completed. 


As 
from 
south, 


FIG.  1.    LOOKING  DOWN  WILLIAM  ST.,  NEW  YORK  CITY 
SHOWING  UNDERPINNING   FOR  NEW   SUBWAY 


beams,  variously  su])ported 
the  permanent  underpinnin 


can  be  seen  from  Fig.  1,  which  is  reconstructed 
a  photograph  taken  from  Maiden  Lane  looking 
William  St.  is  a  narrow,  winding,  hilly  street 
through  the  skyscraper  dis- 
trict. It  is  flanked  on  each 
side  by  all  sorts  of  buildings, 
ranging  from  4-story  brick 
i  louses  to  21 -story  steel 
structures,  and  nearly  all 
rest  on  sand.  The  street  is 
so  narrow — only  40  ft.  wide 
— that  the  subway  for  the 
greater  part  of  its  length 
extends  from  building  line 
to  building  line,  necessitat- 
ing the  removal  in  many 
cases  of  large  portions  of  the 
original  foundations.  In 
general,  the  subgrade  of  the 
railroad  is  from  30  to  35  ft. 
below  the  curb  and  in  the 
vicinity  of  the  heaviest 
buildings  about  15  ft.  below 
their  foundations  and  10  ft. 
below  water  level.  The  soil 
on  this  part  of  William  St. 
is  the  well-known  Manhat- 
tan quicksand,  a  water-bear- 
ing mi.xture  of  fine-grained 
sand  and  clay,  which  gives  a 
lot  of  trouble  if  not  prop- 
erly drained,  but  becomes 
compact  and  hard  when  the 
water  is  drawn  off.  The  art 
of  underpinning  has  been 
largely  developed  in  New 
York  City,  ))articularly  in 
connection  with  subway  con- 
stmction.  The  large  amount 
of  work  has  led  to  the  devel- 
opment of  new  methods  and 
the  elimination  to  a  large  ex- 
tent of  the  older  methods  of 
needling.  Needling,  in 
brief,  consists  of  temporary 
that  carry  a  building  while 
is  placed  immediately  below 


•Underpinning   Engineer,   Smith, 
IS  East  41st  St.,  New  York  City. 


Ilauser   &    Maclsaac,    Inc., 


the  columns  and  walls,  and  the  needles  are  then  removed. 
The  more  modern  methods  simply  reinforce  the  exist- 
ing foundations  with  steel  and  concrete,  so  as  to -give 
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llu'  liiiililiii^'  a  cniilimiuiis  riiiiiidal  ion,  iiiul  lilllr  hv  lidlc 
pliii'i'  llu-  |icriiiaiiirit  iitKlcrpiiiiiiii;:.  'I'liis  mh'IIioiI  jjivcs 
11  jjrcat  ileal  of  tlcxiliility  in  tlic  arniii^'ciiicnt  of  tlic 
uiulcr|iiiiniiif,'  pifis.  and  csiu'ciiilly  it  f,M\Ts  a  lii^di  (I(';,m-cc 
of  satVly.  flic  ilan;,'i'r  of  collapsi'.  with  carcrnl  work,  licin;,' 
nuuli  iliiniiiislu'il. 

'I'wo  Mivi'iiDiis  oi'  r\i)i:i;iM\\iN({  Fsi'd 

'riuTi'  were  tun  liroiKJ  cases  in  llic  nnilci|iinninL;  aloni,' 
William  St.-  one  wlieri'  the  ^^ronndwater  level  was  helow 
the  suhgnule  of  the  suhwav  and  the  other  where  the  siih- 


FIG.    2.     METHOD   OF   SINKING    PITS   UNDER    OLD   I'lEKS 

grade  was  below  the  groundwater  level,  the  latter  condition 
prevailing  below  John  St.,  M'hore  most  of  the  heavy  build- 
ings are.  In  either  case  the  work  preliminary  to  the 
actual  placing  of  the  underpinning — that  is,  the  new 
masonry  or  other  supports  below  the  old  foundations — 
was  to  reinforce  the  foundations  with  steel  and  concrete 
"grillages."  These  grillages  consisted  of  I-beams,  latticed 
girders  or  reinforcing  rods  fastened  to  the  old  foundations 
so  that,  when  suri'ounded  by  concrete,  a  continuous  mat 
or  platform  would  be  formed,  below  which  the  actual 
underpinning  operations  Avere  conducted.  This  procedure 
is  well  illustrated  by  Fig.  3,  which  shows  the  .method  of 
tying  the  reinforcing  I-beams  to  the  base  of  a  pier  to 
be  underpinned. 

Below   the   grillages   4x4-ft.    pits   were   excavated   to 
groundwater  level  or  subgrade.    The  pits  were  sunk  prac- 


lically  uilhoiil  any  Inst  ^.Tonnd.  by  means  oi'  horizontal 
siiceting.  aK  illustrated  in  Fig.  2.  When  the  pits  were 
about  2  ft.  below  snbgrade,  they  were  eoiicreii'd  to  within 
ITt  to  IH  in.  of  the  old  roundatioiis  or  new  grillage  bottom 
and  were  carefnlly  wedged  with  steel  shapes  and  wrought- 
iroii  wedges,  as  may  he  seen  in  Fig.  I.  Tiie  pits  were 
started  in  groups  for  each  building,  in  snch  a  nuiimcr  as 
to  keep  away  from  the  cohnnn  concentralions  at  tli(!  he- 
uiiining  and  gradually  to  close  together  directly  under  the 
columns.  Finally,  a  continuous,  or  semicontinuouH,  co/i- 
crcte  wall  I  ft.  thick  would  be  formed  of  I-ft.  sections 
that  directly  supported  the  IVonl  wall  of  the  huildin'.s 
acted  as  a  perfectly  secure  cutoif  to  ])i-eveiit  loss  of  soil 
under  the  interior  columns  ami  also  served  as  sheeting 
for  the  suliway  trench,  requiring  only  bracing  to  the 
oj)posite  wall. 

Where  groundwater  level  was  encountered  above  sub- 
grade,  the  second  and  mm  h  more  difficult  case  was  dealt 
with.  Here,  very  sti-ong  grillages  were  constructed,  and 
the  pits,  sunk  to  groundwater  level,  served  as  working 
spaces  for  driving  steel  piles  and  later  as  forms  for  the 
concrete  incasing  the  tops  of  the  i)iles,  the  steel  columns 
and  wedges  between  the  piles  and  the  building  founda- 
tions. To  better  illustrate  this  method,  the  underpinning 
of  the  Bank  of  America  will  be  described  in  detail. 

UN'nKHi'ixxixd  TMi;  1>\sk  of  Amkuica 

This  building,  shown  in  Fig.  .'),  on  the  northwest  cor- 
ner of  Wall  and  William  St.,  is  a  heavy  i)-story  granite 
office  building  of  the  type  built  30  years  ago.  The  column 
loads  average  500  tons,  in  great  contrast  to  those  of  the 
^1 -story  Kuhn-Loeb  Building  across  the  street,  which, 
though  twice  as  high,  has  the  same  column  loadings  and 
is  now  being  underpinned  M'ith  the  same  general  method 
about  to  be  described.  All  the  columns  rest  on  ])yramidal 
brick  piers  about  10x13  ft.  at  the  bases.  These  m  turn 
rest  on  an  unreinforced-concrete  slab  about  2  ft.  thick  and 
12  ft.  wide,  founded  on  a  fine-grained  sand  and  clay 
loaded  to  a  little  less  than  3  tons  per  sq.ft.  The  building 
is  well  and  solidly  built.  The  subway  at  this  point  occu- 
pies the  full  width  of  the  street — that  is,  from  building 
line  to  building  line — so  that  approximately  4  ft.  of  the 
old  foundations  for  the  full  length  of  the  building  over- 
hung the  underjjinning  and,  because  of  interference  with 
the  subway  construction,   had  to  be  removed. 

Subgrade  is  32  ft.  below  the  curb,  21  ft.  below  the 
bottom  of  the  foundations  and  14  ft.  6  in.  below  water 
level.     These  facts,  together  with  the  quality  of  the  soil 
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l)C'low  water  level  (a  true  quicksand),  made  ratlier  seven- 
underpinning  conditions. 

The  underpinning  plan  proposed  by  the  contractor  and 
approved  by  the  Public  Service  Commission  called  for  a 
double  row  of  14-in.  steel  and  concrete  piles  directly 
wedo'ed  to  the  old  foundations  and  extending  from  water 
level  to  a  known  stratum  of  hardpan  and  gravel  about  8 
ft.  below  subgrade.  Each  pile  was  to  be  tested  to  one  and 
one-half  times  its  assigned  load  (ai)out  33  tons),  and  the 
steel  shapes  forming  the  wedging  were  to  be  incased  in  a 
continuous  concrete  wall  from  water  level  to  the  base  of 
the  foundations.  It  was  stipulated  that  the  centroid 
of  the  piles  should  coincide  with  the  center  lines  of  the 
columns,  so  as  to  do  away  with  any  eccentricity.  The 
plan  as  proposed  was  substantially  carried  out,  except  that 
10  piles  more  than  were  called  for  were  driven  as  an  extra 
precaution  and  the  average  pile  load  was  reduced  to  30 
tons,  but  actually  tested  to  80  tons  instead  of  15  tons. 

The  first  step  was  to  reinfoice  the  existing  founda- 
tions by  means  of  crisscrossed  lo-in.  I-beams,  as  shown 
in  Fig.  7.  Six  .«ucli  I-beams  were  placed  between  each 
pair  of  columns,  in  niches  cut  for  them  in  the  brickwork, 
and  concreted  in.  In  effect,  they  supported  each  column 
on  a  reinforced-concrete  arch.  Xext,  twenty-three  -l-ft. 
spaces  were  marked  out  and  consecutively  numbered  along 
the  entire  front  of  the  building,  and  pit  sinking  was 
started.  The  ])its  between  the  columns  were  first  sunk  so 
as  to  serve  as  abutments  for  the  concrete-steel  arches 
mentioned,  though  only  three  or  four  pits  were  opened  up 
at  a  time,  care  being  taken  not  to  dig  under  two  adjacent 
columns  at  the  same  time  until  a  large  proportion  of  the 
underpimiing  had  been  completed.  The  following 
schedule  gives  the  numbers  of  the  pits  as  they  were  sunk, 
each  set  being  completed  before  the  next  one  was  started. 
(For  location  of  pits,  see  Fig.  7.) 


Set  Number 

Pit  Number 

Set  Number 

Pit  Number 

1 
2 
3 

4,  12,  20 
3.  8,  16,  21 
2,  7,  13.  22 

4 
6 

1,  9,  17.  23 

5,  10,  14,  18 

6,  11,  15,  19 

As  every  pit  was  practically  identical  with  every  other, 
except  in  minor  details,  only  one  will  be  described.  An 
approach  pit,  4x4  ft.,  was  dug  down  to  water  level  from 
the  front  of  the  building  at  the  desired  point  underneath 
the  foundation,  so  that  the  back  of  the  pit  was  even 
with  the  neat  line  of  the  subway,  or  the  building  line  of 
the  building,  as  outlined  in  Fig.  2,  the  pit  being  carefully 
sheeted  with  finished  2x8-in.  planking.  This  operation 
disturbed  about  25  sq.ft.  of  bearing  area,  causing  a  loss 
in  bearing  capacity  of  the  foundation  of  about  75  tons, 
tliis  loss  being  compensated  for  immediately  by  a  slight 
settlement  of  the  building. 

In  the  opening  so  made  a  temporary  14-in.  steel  pile, 
afterward  filled  with  concrete,  was  driven  to  hai'djian, 
about  25  ft.  below  the  bottom  of  the  pit.  The  location  of 
this  pile  is' shown  dotted  in  the  section  of  the  pier  and 
its  underpinning  at  the  right  of  Fig.  7.  After  it  was 
tested  to  80  tons  and  wedged  up,  the  underpinning 
process  continued  farther  back  under  the  pier,  as  described 
hereinafter.  The  temporary  pile  was  removed,  when  the 
uiulerpinning  was  entirely  comi)leted,  as  it  was  in  the 
subway  excavation  area. 

The  temporary  and  permanent  ])iles  are  all  of  the  same 
cliaracter.  They  consist  of  steel  pipe  sections  2  ft. 
long  and  14  in.  in  diameter,  made  up  of  V,i4-i"-  niotal 
bent  to  the  cylindrical  shape  with  one  vertical  lap  joint. 
One  end  of  the  pipe  is  made  into  a  bell  by  a  circumfer- 


ential band  of  ^/,.,^-m.  metal,  2  in.  wide,  riveted  outside 
the  pipe,  and  the  other  end  is  made  a  spigot  by  an  intei-- 
ior  band  of  metal,  4  in.  wide,  riveted  so  as  to  extend  2  in. 
beyond  the  end  of  the  pipe.  These  piles  are  driven  by  a 
hydraulic  ram,  using  the  weight  of  the  building  as  a  reac- 
tion, in  2-ft.  sections,  each  of  which  fits  into  the  pi'cced- 
ing  one,  the  soil  being  mucked  out  from  time  to  time  so 
as  to  facilitate  driving.  When  the  desired  depth  is 
reached,  the  pile  is  carefully  concreted  by  means  of  a 
bottom-dum])ing  bucket  or  by  first  bailing  the  pile  out  and 


FIG.    5..  BANK    OF    AMERICA.    WALL    AND    WILLIAM    ST., 
SHOWINC;    METHOD    OF    UNDEI^I'IXNLNi; 

WaU  St.  running  left  backKround  to  right  foreground,  William 
St.    running   into   riglit   background 

then  dropping  the  concrete  in.     When  the  pile  has  been 
concreted,  it  is  tested  and  wedged  up. 

An  inspection  of  the  jiile-settlemeiit  curve,  reproduced 
as  a.  part  of  Fig.  7,  shows  how  a  i)ile  will  repeatedly  settle 
with  successive  api)lications  of  the  load,  but  will  holil 
if  the  load  is  not  removed.  The  reason  for  this  is  that  a 
bulb  of  compressed  soil  is  formed  at  the  base  of  the  pile  as 
the  load  is  applied  and  as  the  pile  settles;  but  this  bulb 
is  destroyed,  or  ])artly  so,  when  the  load  is  released,  and 
to  be  reformed  the  ])ile  has  to  settle.  In  order  to  overcome 
settlement    of    Iniildings    previously    observed    and    now 
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PIG.   6.    VIEW  UNDER  BANK   OF  AMERICA  DURING   UNDERPINNING  OPERATIONS 


known  to  l)e  dne  to  the  property  just  described,  the  follow- 
ing method  of  wedging,  for  which  a  patent  is  pending, 
has  been  devised: 

The  hydraulic  pump,  equipped  with  a  pressure  gage 
so  that  the  hydraulic  pressure  can  be  seen  at  a  glance,  is 
connected  to  a  G-in.  hvdraulic  ram  that  sits  on  a  steel 


-15" I-Beams 


^•Temporary  Pijek 


pile  cap  large  enough  to  hold  a  G-in.  I-lioam  on  each  side 
of  the  ram,  permitting  its  removal.  The  pile  is  jacked 
into  the  ground,  more  lengths  being  added  to  it  as  neces- 
sary, until  5,700  lb.  per  sq.in.  on  tlie  gage  shows  that 
the  pile  is  carrying  a  load  of  80  tons.  Two  6-in.  I-beams 
are  then  cut  tlie  proper  length  and  wedged  with  wrought- 
iron  wedges  from  the  cap  to  the  bottom 
of  the  foundations,  before  the  load  is 
released.  This  wedging  feature,  as  has 
been  mentioned,  has  only  been  recently 
developed  and  in  the  firm's  opinion  is 
of  vital  importance  and  accounts  for 
the  very  slight  settlement  that  occurred 
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in  tliis  buildiii,^.  Tlii.s  \V(,'(l;;iii;i-  innnediately  transmits 
about  40  tons,  and  soniet lines  (JO  tons,  to  the  pile,  as  we 
have  often  fonnil  out  by  means  of  the  Sperry  strain-gage. 

The  temporary  pile  wedged  up  in  this  manner  makes  up 
to  a  large  extent  the  75  tons  lost  in  the  pit  sinking.  The 
pit  is  then  extended  2  ft.  farther  under  the  foundations, 
I  and  two  of  the  permanent  piles  are  driven  side  by  side  in 
the  manner  just  described.  One  of  these  piles  is  wedged 
up  so  as  to  make  up  for  more  of  the  lost  bearing  area  of 
the  foundation,  the  other  being  left  unwedged  until  later, 
to  give  working  room.  The  pit  is  again  extended  2^^ 
ft.  and  two  more  piles  driven  to  hardpan.  The  progress 
of  the  process  is  indicated  in  the  diagram  in  Fig.  8.  The 
permanent  piles  are  concreted  and  each  in  turn  tested 
and  wedged  as  already  described.  Then  the  remaining 
unwedged  pile  is  wedged  uj),  a  concrete  form  built  on  the 
building  line  and  tiie  pit  carefully  concreted,  an  awkward 
operation  in  the  narrow  space  available.  The  final  contact 
between  the  concrete  and  the  Ijottoni  of  tiie  building  foun- 
dation is  made  with  grout. 

Fig.  6  shows  part  of  the  Bank  of  America  at 
the  last  stage  of  the  underpinning  process.  In  the 
upper  part  of  the  view  is  one  of  the  old  brick  piers,  which 
lias  been  braced  with  the  crossed  I-beams  surrounded  with 
concrete.  Below  is  the  continuous  foundation  slab 
and  at  the  bottom  arc  shown,  beginning  at  the  heavy 
timber  upright  at  the  left,  a  temporary  pile  wedged 
up  to  the  foundation  slab  and  next,  at  the  right, 
a  recess  in  which  arc  four  permanent  piles  and  wedgings 
not  yet  surrounded  with  concrete.  At  the  right  and  left 
hand  of  the  recess,  the  piles  have  been  completely  incased 
in  the  final  concrete,  though  the  temporary  piles  and 
wedgings  are  still  in  place. 

This  series  of  operations  was  gone  through  for  each  pit 
until  the  building  was  completely  underpinned.  The 
temporary  piles  were  then  unwedged,  the  material  being 
used  elsewhere,  and  the  overhanging  4  ft.  of  the  old  foun- 
dations was  cut  off.  The  building  was  absolutely  un- 
harmed, and  the  underpinning  operations  were  carried  on 
from  outside  the  building  without  inconvenience  to  the 
owners,  the  tenants  or  the  public. 

Lazarus  White  is  Managing  Engineer  for  Smith,  Hauser 
&  MacTsaac,  Inc.,  the  immediate  representatives  of  the 
Pul)lic  Service  Commission  being  John  H.  Madden  and 
lohn  F.  Greathead. 

CoEa(C!F©(tainig  Sofd  Spottg  aim 
IR.Si.SIl'ws^y  IPL®®,dlIb©cdl 

To  eliminate  soft  spots  in  a  roadbed  at  points  where 
drainage  would  l)e  iin})racticable  or  unusually  expensive, 
the  use  of  a  concrete  mat  or  slab  has  been  introduced 
i)y  M.  J.  Connerton,  roadmaster  of  the  Queen  &  Crescent 
Ifoute,  under  the  supervision  of  Curtis  Dougherty,  Chief 
Engineer. 

Owing  to  the  great  waste  of  time  and  material  by 
section  forces  in  maintaining  line  and  surface  over  soft 
I'laces  (or  what  are  commonly  known  as  water  pockets) 
and  owing  to  the  fact  that  in  many  cases  the  cost  of 
draining  with  tile  would  be  excessive,  it  was  decided  to 
try  digging  out  the  soft  material  and  replacing  it  with 
concrete.  The  first  attempt  was  made  on  mile  No.  58, 
in  November,  1911.  After  providing  the  material  for 
the  concrete,  the  supervisor  was  instructed  to  do  the 
work  with  the  section  force,  putting  out  slow  orders. 


The  ballast  was  removed  from  between  the  ties.  The 
track  was  shifted  21/2  ft.  to  the  opposite  side  from  where 
the  concrete  was  to  be  put  in  and  tamped  and  lined  on 
its  temporary  location,  so  that  trains  could  safely  pass 
over  it  at  15  mi.  per  hr.  The  excavation  was  then 
made.  The  soft  place  was  about  40  ft.  long  and  appea.cd 
on  only  one  side  of  the  track.  Therefore,  the  excavation 
consisted  of  a  trench  3  ft.  wide,  ;j  ft.  deep  and  40  ft. 
long,  with  its  center  located  along  the  outer  edge  of  th'.- 
base  of  the  rail. 

As  the  excavation  progressed,  a  portion  of  the  gang 
started  to  mix  the  concrete  and  place  it  in  the  trench; 
and  the  work  was  continued  in  this  manner  until  the 
entire  trench  was  excavated  and  filled  with  2  ft.  of 
concretes  About  1  ft.  of  ballast  was  placed  over  this 
concrete,  or  up  to  the  bottom  of  the  ties.  The  sui)grade 
along  the  concrete  slab  was  leveled  and  a  12x]2-iii.  sill 
laid  outside  of  the  concrete  for  the  entire  length  of 
40  ft. 

The  track  was  tiicn  shifted  back  to  its  permanent  line, 
and  bridge  ties  were  placed  with  one  end  resting  on  the 
12xl2-in.  sills.  After  the  t.ack  and  sills  had  been 
tamped,  the  lining  and  filling  were  done,  and  the  track 
was  left  for  about  two  weeks  in  order  to  give  the  concrete 
sutficient  time  to  .'ct.  The  slow  signals  were  kept  out 
during  this  jjcriod.  When  the  conc:rete  became  suffi- 
ciently hard,  the  bridge  ties  and  sills  were  removed,  the 
track  was  put  in  good  condition  and  in  a  few  days  trains 
were  allowed  to  run  without  restriction  as  to  sj)ecd. 

The  trouble  at  this  point  entirely  disappeared,  and 
no  extra  work  has  been  done  on  it  since.  In  fact,  it 
is  difficult  to  locate  the  place,  as  it  shows  no  unusual 
ajjjiearance.  The  concrete  was  made  with  bank  gravel 
and  mixed  1 :  5.  The  reinforcing  consisted  of  %-in. 
rods,  three  being  placed  near  the  bottom  and  three  near 
the  to]>  of  the  concrete.  The  cost  of  labor  and  material 
was  as  follows : 

1   foi-eman   1  >^    dayn   O    $62.50  pvv  month...      $2. GO 
10  laborers  1%   days  @   $1.45 18.12 

■  $20.72 

Cement    $15.19 

CJravel    4  .  50 

Keinforcinjf    15  .  CO 

■  35.29 

Total     $56.01 

This  soft  place  was  in  a  cut  ou  a  lH'a\y  grade.  To 
drain  it  would  have  required  about  300  ft.  of  tile,  33% 
of  this  being  in  hardpan  and  shale  rock,  which  would 
have  had  to  be  drilled  and  blasted.  The  cost  of  laying 
this  tile  5  ft.  below  the  subgrade  and  reshaping  the 
i-ubgrade  and,  ditch  was  estimated  at  60c.  per  foot,  or 
$180,  indicating  a  net  saving  of  $124  in  favor  of  the 
concrete  slab. 

The  results  were  so  satisfactory  that  the  method  has 
been  applied  at  about  25  other  places,  varying  in  length 
from  15  to  (K)  ft.  In  no  case  has  the  concrete  shown  signs 
of  failure.  In  one  case  it  was  applied  two  years  ago  at 
a  ])lacc  that  was  verv  troublesome.  The  track  has  been 
tamped  oidy  once  in  the  two  years,  and  e\cn  after  the 
lecent  severe  winter  the  track  at  this  jwint  does  not  shov.- 
signs  of  needing  repairs. 

The  method  of  working  has  been  changed  for  the  later 
jobs.  Instead  of  throwing  the  track,  some  bridge  ties 
and  mud  sills  are  placed  under  it  and  firmly  tamped, 
putting  it  in  good  condition  before  excavation  is  com- 
menced. The  usual  slow  signal  is  placed,  and  then  the 
men  proceed  with  the  work.  This  practice  is  move 
satisfactorv  and  economical  and  involves  less  train  delay 


(ISC.                                               !•;  N  t;  I  N  !■:  p;  i;  i  n  c    n  v.  w  s                              Vd.  :r.,  \.,.  ir, 

aimd  Rr  ^^ '  '\t  Floods 

\\\    M.  .1.  I;m;ii  I  I,  \  II  i;.  I'.  MclNTosir" 

■  At   nr   iiciir   the   suiiniiil    of   the   Sierras   is  ff)ini(l    flic 

i>y.\()]'SIS—A    (ji'iivi-ul   review    uf   raiiifiill   aiid  iv</um   of  ;rn.i,tcst   siiowliill    in   tlu;    United    States.      In 

runoff  in  California  and  a  special  stiitlii  of  thr  tiro  seasdiis  of  iKunial  liiecipitation  hundreds  of  square  miloB 

Hooiis  in  ./aniian/.  HUH.  ,.1'  \\\\<  n-i(,ii  are  covered  witii  I'roin  10  to  15  and  20  ft. 

of  ynow  so  parked  as  to  yield  about  'M)%  of  its  volume 
liet'Ciit  destructive  lloods  in  soutliorn  California  have  of  water, 
claimed  the  attentinn  of  cimineeis,  particularly  those  TJie  snowfall  lor  tlie  niontli  of  January,  1!)H;,  was  con- 
interested  in  Hood  cdutKil  and  in  water-supjily  dcvelo])-  sideralily  al)o\c  nonnaUHit  t lie  total  accumulated  amount 
ment.  These  floods  are  of  espeiial  interest  in  that  they  juis  been  exceeded,  as  i-liown  hy  'J'ahle  1,  from 
give  additional  data  upon  which  to  base  spillway  estimates  "Climatoloiiiial  l)ata  Calilninia,  ]'.)](>." 
and   estimates   of   i)rol)able   ma.xinuim   discharije    in    the 

„   ,,        ,           ;      ,        „„             .           .     ,                     ^,  TAHI.K  1.     HICH  SlKltKA  SNOWKAI.L:  INCHES  ON  fJKOUN'lJ, 

matter  ot  flood  control,     the  prime  interest  centers  upon  jan.  3i 

the  question  as  to  what  was  the  intensity  of  these  lloods  ForUyce  Dam      summit      Tamarack 

as  compared  to  previous  floods  in  the  same  locality  and  igns  '.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'..'.'.        C8                 ^ti               i04 

elsewhere  in  the  state.     The  data  are  not  yet  at  hand  to  HH  '.'.'.'.'.'.'.'.','.['.'.['.'.]'.]].]      ^67                 ^11               loe 

permit  a  complete  analysis,  but  there  is  .sufficient  infer-      J^}J   ^|*  ^JJ  ^lo 

niation  for  a  very  general  treatment  of  the  .subject.  J^j^   78  ss  ii8 

llvdrographic  conditions   in   California   cover  a   wide      isis   67  8o  no 

range — Irom  the  desert  regions  ot   eastern   and  south- 

ea.stern  California,  where  the  rainfall  is  almost  negligible,  For  the  Coast  ]?angc  region  north  of  Los  Angeles  the 

to  regions  in  the  northern  districts  with  average  season-  runoff  was  heavy,  but  no  floods  of  unusual  intensity  have 

al    rainfall    of    about    100  in.      As    distinguished    from  been  reported.     In  the  Sierras,  while  the  snowfall  was 

the  central  and  eastern  part  of  the  United   States,  the  heavy,  the  runoff  was  not  extraordinary.     Of  interest  in 

rainfall  in  California  is  confined  to  about  a  100-day  period  this  connection  there  follows  a  brief  review  of  exceptional 

from  December  to  Llareh  inclusive.  floods  in  California,  taken  from  United  States  Geological 

The  precipitation  during  the  remainder  of  the  year  is  Survey  publications  and  advance  information  from  II.  I). 

relatively  small  and  is  rarely  more  than  5%  of  the  sea-  AIcGlashan,  District  Hydrographer : 

sonal  total.  In  the  Coast  Range  the  snowfall  is  light.  The  floods  of  1901  in  the  Sacramento  Valley  were  very 
and  it  has  a  negligible  effect  in  retarding  the  runoff  that  destructive  and  were  considered  at  that  time  to  be  as 
occurs  during  the  rainfall  period.  In  the  San  Francisco  Bay  large  as,  or  larger  than,  any  flood  previously  known,  with 
region  and  north  the  average  annual  rainfall  ranges  from  the  possible  exception  of  those  occurring  in  18G2,  of  which 
about  1 5  in.  to  nearly  90  in.  This  gradually  decreases  to  no  records  were  available.  A  commission  of  hydraulic 
the  south,  where  in  the  San  Diego  and  Los  Angeles  sec-  engineers  was  appointed  in  1901  to  investigate  the  flood- 
tions  it  varies  from  8  or  9  to  somewhat  over  20  in.  In  the  control  situation  of  the  Sacramento  Valley  and  recom- 
San  Joaquin  and  Sacramento  Valleys,  lying  between  the  mended  that  provision  be  made  for  handling  250,000 
Coast  Eange  and  the  Sierra  Nevada  Mountains,  the  aver-  sec.-ft.  in  the  lower  region  of  the  Sacramento  River, 
age  seasonal  rainfall  varies  from  5  to  30  in.,  increasing  In  March,  1907,  just  three  years  after  the  commission 
from  south  to  north.  On  the  westerly  slope  of  the  Sierra  made  its  recommendation,  an  unprecedented  flood  oc- 
Nevada  ^fountains,  lying  immediately  east  of  these  val-  eurred  throughout  the  entire  Sacramento  Valley,  reach- 
leys,  the  precipitation  increases  with  elevation,  the  rate  ing  a  calculated  maximum  of  640,000  sec.-ft.  The  rates 
varying  from  0.05  to  0.09  in.  per  100-ft.  rise.  The  niaxi-  of  flow  of  some  of  the  tributaries  of  the  Sacramento 
mum  varies  from  some  ;30  or  40  in.  in  the  region  east  of  River,  together  with  other  drainage  areas,  are  given  in 
Fresno  to  almost  90  in.  in  the  region  east  of  Chico.    The  Table   2. 

maximum  precipitation  occurs  on  the  westerly  slope  at  a  Measurements  made  under  the   direction   of  the   Los 

point  from   2,000  to   G,000  ft.  below  the  crest,  beyond  Angeles  Flood  Control  Commission  on  the  headwaters  of 

which  point  it  very  gradually  decreases  to  10  in.  or  less  the  streams  in  the  vicinity  of  Los  Angeles  showed  rates 

at  the  foot  of  the  easterly  slope  and  beyond.    In  the  upper  of  runoff  from  100  to  700  sec.-ft.  per  sq.mi.,  the  drainage 

reaches   of   the   Sierras   during   the   winter   months   the  areas  varying  from  less  than  10  to  about  50  sq.mi.   These 

precipitation  occurs  as  snow,  which  runs  off  during  the  rates  are  for  the  region  of  greatest  slope  of  drainage  and 

spring  and  summer  months.     For  the  Sierras  the  mean  highest  rainfall. 

seasonal  runoff  varies  from  20  to  over  50  in. ;  for  the  Table  3  gives  a  comparison  between  the  maximum  mean 

Coast   Eange,   from    10   to   over   50   in.,   in   both   cases  daily  and  the  rate  of  greatest  flow  during  the  highest 

increasing   in   intensity   from   south   to   north.      In   the  stage  for  the  same  day. 

region  of  the  recent  floods — San  Diego  and  Los  Angeles —  The  comparative  data  are  too  meager  to  permit  a  gen- 

the  mean  seasonal  runoff  varies  from  less  than  one  to  eral  deduction,  but,  as  a  rough  rule,  it  is  thought  that  for 

over  10  in.,  the  runoff  period  being  comparatively  short,  Sierra   streams   120%   of   mean   daily   maximum   would 

generally  less  than  60  days.  give  approximately  the  maximum   rate  of  flow  and  for 

• the  Coast  Range  streams  about  150%  would  give  fairly 

♦Hydraulic     Engineers,    Hetch     Hetchy     Department,     City  ,                ,, 

Engineer's  office,  San  Francisco,  Calif.  accurate    le.SUltS. 
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111  the  consideration  of  the  rates  of  How  from  Sierra 
streams  it  must  he  home  in  mind  that  much  of  the 
jirecipitation  in  the  higher  areas  occurs  as  snow  and, 
therefore,  tlie  actual  area  contributing  runoff  is  less  than 
the  total  area  used,  so  that  the  rate  of  runoff  is  some- 
what iiigher  tlian  that  previously  given. 

TABLE   2.    MAXIMUM    RATES  OF   FLOW    FOR   CALIFORNIA 
STREAMS 

(From   Records  of   United   States  Geological  Survey — 
H.   I).  McGlashan) 
Drainage       Maximum  Runoff.  Sec. -Ft.  per 
Area.  Sq.Mi. ;  Mean  for  24   Hr, 

Stream  Sq.Mi.     1907        1909        1911     1913  1914    1916 

Sierra  Nevada  Mountains 

Feather      River      a  t 

Orovllle    3,640      51.4        38.0         21.0       

Yuba      River      at 

Smartsville    1,220      82.0        91.0  32.0       

Bear    River    at    Van 

Trent    263     106.5      113.0»        S5.0       

American     River    at 

Fair  Oaks    1,910      62.2*     51.3  36.0       

Consumne    River    at 

MichiBan   Bar    524       62.2        38.2  42.0       

Calaveras    River    at 

Jenny  Lind    395    104.0       83.5        176.0       

Stanislaus       at 

Knights  Ferry   ...      935      58.1        39.4  C4.2«     

Tuolumne    River    at 

La  Grange    1,500      34.5        17.S  40.4*     

Coast  Range 
Puta      Creek      near 

Winters    805      39.1        35.8  35.0     74.5     

Stony      Creek     near 

Fruto    601       41.6        28.3  25.7       

Arroyo     Seco     near 

Soledad     215      42.6        28. G  62.0       ...    81.5    ... 

Lower  California 
San  Diego  River  at 

Lakeside    208         5.0        12.2  3.1        ...      9.6    .. . 

San  Luis  Rey  River 

near  Mesa  Grande      208        16.7    ... 

San  Luis  Rey  River 

near  Pala 318         9.0        10.1  3.5       ...    21.0    .  .  . 

San  Gabriel   near 

Azusa  222   ...    32.3    41.1   ...  82.0  ... 

Santa      Ynez      near 

Lompoc     725         ...        48.2*t      28.3       ...    57.7    ... 

San     Luis     Rey     at 

Oceanside   534        ...         ...  135*5: 

Sweetwater  River  at 

Sweetwater  dam..      ISG        177*§ 

San      Diego      River, 

San   Diego    434        69*§ 

Santa      Ana      River 

near  Mentone    182        10.1       ...    46.7    ... 

•Highest  short-time  mean.  tCalculated  by  writers  from 

gage  heights.         JRecord  by  C.  H.  Lee.         §From  R.  N.  Hamlin. 

TABLE   3.    MAXIMUM   MEAN    DAILY    FLOW   AND   HIGHEST 
RIVER   STAGE 

Maximum  Rate  of 

Flow,  Sec. -Ft.  per  %  High- 

Sq.Mi.  est  Stage 

Drainage     24-Hr.     Highest  to  24- 

Stream                                      Area           Mean         Stage  Hr.  Mean 

Bear  River  at  Van  Trent.    263.0            96.5            113.0  117 
American    River    at    Fair 

Oaks    1,910.0             55.0               62,2  113 

American   River    195.8            30.0              32.6  109 

Consumne   River    157.9            86.1            107.0  124 

Stanislaus      River       at 

Knights    Ferry    935.0             39.5               64.2  162 

Tuolumne     River     at     La 

Grange     1,500.0             35.0               40.4  116 

Santa     Ynez     River     near 

Lompoc   725.0            24.1              48.2  200 

As  a  general  rule,  the  valley  or  low-land  channels  of 
Coast  Kange  streams  of  California  are  rarely  capable  of 
carrying  more  than  one-half  their  ma.xinmm  flood  dis- 
charge. As  a  consequence,  the  overflow  of  the  normal 
channels  is  quite  frequent.  It  is  only  when  exceptional 
damage  results  that  public  attention  is  directed  to  the 
fact. 

E.xcept  in  fairly  dry  years  largo  areas  are  inundated  in 
the  San  Francisco  Bay  district,  the  Livermore  Valley,  the 
Salinas  Valley  and  elsewhere  in  the  coast  Range  region, 
l)ut  the  damage  resulting  is  generally  small,  owing  to  the 
fact  that  the  Hooded  areas  are  usually  quite  large  and  the 
stream  cones  flat,  permitting  the  excess  waters  to  seek 
relief  in  all  directions. 

In  southern  California  the  effect  of  the  debris  cones 
ou  floods  is  very  important.     The  quantity  of  solid  mate- 


rial carried  is  exceptionally  large,  and  the  channels  of  the 
streams  are  usually  choked  up  at  and  near  tiic  mouths  of 
the  caiions,  where  the  streams  debouch  upon  the  plains. 
The  cones  are  comparatively  steep,  and  the  flood  waters 
rush  over  them  with  considerable  velocity,  eroding  new 
channels,  destroying  large  areas  of  valuable  and  fertile 
farming  lands  and  leaving  barren  areas  of  sand,  gravel, 
etc. 

The  great  fertility  and  high  value  of  tiie  old  river- 
bottom  lands  in  many  cases  have  caused  the  agriculturist 
to  encroach  with  his  cultivation  clo.se  up  to  the  present 
stream  channels.  Consequently,  any  flood  that  cau.ses  a 
channel  change  of  even  a  comparatively  small  amount 
results  ill  great  damage.  The  channels  of  some  of  the 
streams  have  been  known  to  shift  several  miles  during 
one  flood.  This  is  especially  true  in  the  neighborhood  of 
Los  Angeles,  where  the  flood  plains  are  of  much  greater 
extent  than  in  the  region  around  San  Diego. 

The  rainfall  for  the  month  of  January,  1916,  was  ex- 
ceptionally large ;  and  as  practically  all  of  it  was  con- 
centrated in  a  period  of  10  days,  distastrous  floods 
resulted,  especially  in  San  Diego  County.  The  damage 
directly  around  Los  Angeles  was  not  so  great  as  during 
the  floods  of  February,  1914.  The  rainfall  for  the  two 
storm  periods  in  January,  1916,  is  given  in  Table  4. 

TABLE    4.     RAINFALL   IN   INCHES   AT   TYPICAL    STATIONS 

IN    SOUTHERN    CALIFORNIA    DURING    THE 

FLOODS  OP  JANUARY',  1916 

Jan.  Jan.  Highest  Total,  Mean 

Station                       14-19  25-28  Daily,  24  Hr.  Jan.     Annual* 

Aguanga    9.48  7. Of  Jan.  27 —  5.0  17.85  .... 

Azusa     12.14  4.10  Jan.  17—  6.10  20.32  17.86 

Beaumont     8.49  5.03  Jan.  27 —  2.70  16.16  .... 

Campo    12.93  6.73  Jan.  16 —  4.75  20.44  20.15 

Claremont     10.38  4.16  Jan.  17 —  4.68  18.37  17.07 

Corona    8.28  5.62  Jan.  27 —  5.0  17.12  .... 

Cuyamaca    17.96  13.0  Jan.  27 —  8.54  36.50  39.26 

El    Cajon    9.09  6.65  Jan.  27 —  5.60  16.68  12.49 

Elsinore    8.20  5.08  Jan.  16 —  3.43  14.83  

Escondido    10.74  6.90  Jan.  27 —  5.53  19.55  14.56 

Los   Angele.s    6.90  2.94  Jan.  17 —  4.16  13.30  17.30 

Lowe    Observatory. 11. 40  3.76        19.86  26.49 

Mesa  Grande    16.90  11.71  Jan.  27—  8.55  33.28  

Nellie     23.54  15.25  Jan.  17 — 11.24  44.41  

Oceanside    5.24  3.76  Jan.  26 —  2.02  10.90  

Pomona    9.95  4.27  Jan.  18—  4.85  18.74  

Redlands    5.84  3.26  Jan.  17—  3.44  10.64  14.96 

Rialto     21.17  8.26  Jan.  17 — 12.95  39.76  

.San   Bernardino    .  .  .    8.75  4.04  Jan.  17 —  5.29  15.51  15.97 

San    Diego    4.23  2.68  Jan.  27 —  2.19        7.56  10.51 

San   Jacinto    5.88  3.18  Jan.  17 —  2.78  10.71  12.65 

Seven   Oaks    16.32  9.80  Jan.  27 —  6.45  31.10  

Sierra    Madre    10.21  3.92  Jan.  17—  5.50  18.74  23.77 

Squirrel    Junction .  .27.80  9.14  Jan.  17— 16.81  50.29  

Warner    Springs.  ..  .11.31  5.48  Jan.  17 —  5.08  18.92  .... 

*Where  no  "mean  annual"  is  given,  the  record  is  either  too 
short  or  broken  to  determine  the  mean.          fjan.  27-28. 

TABLE    5.     HEAVY    RAINFALL    IN   CALIFORNIA   PREVIOUS 
TO   1916 

Station  Year  Date  Rainfall,  In. 

Campo    1891  August    (24   hr.)  16.10 

Cuyamaca     1891  Feb.   22-23   (48  hr.)  22.40 

Bear  Valley  dam...  1S91  Feb.  22-23   (48  hr.)  28.00 

Mono  Ranch 1906  Mar.  12   (24  hr.)  11.50 

Onskip    1907  Mar.   17-19   (3  days)  21.88 

Sterling   (^ity    1907  Mar.   17-19    (3  davs)  20.72 

Helen    Mine    1909  Jan.    14-16    (3   days)  21.50 

Dear  Creek   1909  Jan.   13-15    (3   days)  20.27 

La    Porte    1909  Jan.    13-15    (3   days)  20.46 

Magalia     1909  Jan.   13-15    (3   days)  20.38 

Pilot  Creek 1909  Jan.   13-15    (3  days)  20.28 

It  is  seen  from  Tables  4  and  5  that  the  rainfall 
during  the  month  of  January,  1916,  was  very  abnormal 
for  the  southern  part  of  California;  in  several  instances 
the  monthly  precipitation  is  greater  than  the  mean  annual. 

A  study  of  the  rainfall  records  shows  that  there  were 
two  distinct  and  hea\y  storm  periods,  the  first  of  which 
caused  comparatively  little  damage,  owing  to  the  fact  that 
the  lands  and  stream  channels  were  more  or  less  dry  and 
consequently  absorbed  large  quantities  of  water. 

The  second  storm  (which  followed  the  first  within  a 
few  days)  fell  upon  areas  already  saturated.  As  a  result, 
unusually  heavy  runoffs  occurred  and  caused  a  great  deal 
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i>r  (laiim^'c.  Ill  Siui  Dii'pi  (Vtiiiitv,  the  Smi  Dic^'o,  Saii 
Luis  Kcv  1111(1  Swi'i'twiiicr  Ifivi-rs  mid  dtlu'is  pivc  <fica(cr 
ilisilinr;;t'M  tliiiii  liiid  ever  lu'lorc  Iicimi  n-conlcd.  It  was 
from  till'  ('lVi't't><  ol'  tills  scioiul  stniiii  Unit  llic  Ltiwcr  Otay 
dam  went  nut. 

('.  II.  Lci",  liydiiiiilir  cUfjiiu'tT,  liad  cnirfiit-mctfr  moas- 
iir(Miu'iit.><  made  oi'  the  San  Lui.><  Hcv  Hivcr  nt  Occaiisidc 
on  .Ian.  ST,  1!)1<>.  Tlu'sc  .^Imwi'd  a  maximum  discliarf^'o 
(>f  7'^, 000  .soc.-ft.  from  a  draiiia^'c  area  ol'  r>.!l  s(|.nii.,  or 
]'.iti  scc.-ft.  jxT  .sq.iiii.  Tlio  San  Diciro  Hivcr  at  San 
Diofro  .sliowi'd  a  di.><i'lmrf,'o  (estimated  from  jraj^e  lieii;lit 
and  previous  records  of  tloods)  of  .'iO.OOO  see.-ft.,  and  ttie 
Sweetwater  Hiver  at  Sweetwater  dam  was  estimated  at 
;j;{,000  see.-ft.  from  a  draiiiaij;e  area  of  IBt!  sq.mi.,  ;,nvin;j 
a  runoff  of  ITT  .see.-ft.  jier  sq.mi.  This  disehar<;e  is  Imsed 
on  an  apjiroximate  estimate  and  appears  to  bo  abnormally 
lii.uh,  but  it  should  bo  remembered  that  the  drainajie 
area  (which  is  .small  and  quite  mountainous)  was  thor- 
ouiihly  .saturated  nt  the  time  of  the  .second  heavy  rain 
(Jan.  27),  and  I'onditions  were  extremely  favorable  for  a 
high  rate  of  ruuolf.  There  liave  also  been  records  of 
runolT  from  this  area  of  100  sec.-ft.  per  sq.mi.  durin<j 
previous  years,  when  the  rates  of  rainfall  and  distribution 
of  the  storms  were  not  nearly  so  favorable  for  high  per- 
centages of  runofT'.  This  rate  of  runoff  compares  favora- 
bly with  the  rates  olitaincd  by  tlie  Los  Angeles  Flood 
Control  Commission. 

m 
WnnateB*  svS  Mnlblbnirag!,  Misaira. 

By  ]}.  K.  .McDonnell* 

nibbing  is  the  largest  incorporated  village  in  the 
world — j)opulation,  12,000.  Owing  to  the  valuable  iron- 
ore  deposits  beneath  tlie  site,  its  assessed  valuation  is 
approximately  $80,000,000,  making  it  the  richest  village 
in  the  world. 

The  old  water-supply  became  contaminated  by  the  min- 
ing operations,  and  the  water  level  was  lowered  because 
of  the  draining  of  the  iron  mines.  The  new  supply  is 
procured  from  a  series  of  eight  30-  and  36-in.  wells, 
sunk  from  50  to  125  ft.  into  the  glacial  drift.  These 
wells  are  from  %  to  1%  mi.  apart.  Each  is  housed 
in  (Fig.  1)  and  provided  with  a  motor-driven  Layne 
centrifugal  pump.  The  wells  are  cased  with  Layne 
patent  shutter  screens  and  are  of  such  diameter  as  to 

•Of  Burns  &  McDonnell,  Consulting  Engineers,  Interstate 
Building,  Kansas  City,  Mo. 


pcriiiil  largi'-capacily  |iiiin|is  liriii;^  |il;irc(|  ili 
'wells.  One  of  till'  wells  in  a  toiitiiiiioiis 
yielde(l  i.OOO.OOO  gal.  in  21  hi-. 
'  The  water  from  cuch  well  is  pnnipiil  t( 
located  reinforeed-(  iinnclc  rcscivoii  of  I 
capacity,  shown  under  construction  in  I<'ig.  1 
the  collecting  reservoir  is  a  main  power  ho 
Mild   concrete   uilli    tile    roof,    ill    uhicii    urc 


rcclly  in  the 
17-ilay    test 

a  centrally 
,00().000-giii. 
.  Adjoining 
use  of  brick 
located    four 


PIG.    1.      CONSTRUCTING    COVERED    RESERVOIR 

The  forms  for  the  concrete  wall  and  the  scaffold  for  wheeling 
up    the   concrete   are    completed 


FIG.   2.      PUMP  HOUSE  AND  DERRICK  WELL  NO.   2 

electrically  operated  pumps  that  force  the  water  from 
the  eolleeting  reservoir  through  approximately  6  mi.  of 
18-in.  main  to  a  300,000-gal.  elevated  steel  tank  located 
in  the  village. 

For  each  of  the  eight  well  pumps  there  is  a  remote- 
control  electrically  operated  device  that  starts  and  stops 
the  pumps,  so  that  the  wells  may  be  pumped  all  at  one 
time  or  individually.  The  centrifugal  well  pumps  have, 
under  test,  showed  an  efficiency  as  high  as  72%.  The 
high-duty  pumps  in  the  main  power  house  have  a  higher 
efficiency  and  have  a  total  capacity  of  5,500,000  gal,  per 
24  hr.  These  pumps  are  of  Piatt  Iron  Works  manufac- 
ture, with  "Westinghouse  motors. 

Since  construction  work  began,  the  variation  in  tem- 
perature has  been  from  +100°  in  the  shade  to  —54°, 
the  low  record  having  been  obtained  in  January,  1916. 
The  discharge  lines  into  the  village  are  being  laid  at  a 
depth  of  10  ft.,  to  insure  against  freezing. 

In  spite  of  the  severe  winter  weather  the  construction 
work  progressed  without  interruption  during  the  winter 
of  1914-15;  and  it  was  found  that  the  freezing  weather 
added  greatly  to  the  economy  of  construction,  as  the 
ground  was  sufficiently  frozen  to  prevent  a  caving  of  the 
deep  trenches  in  which  the  discharge  lines  were  laid. 
The  country  adjoining  the  pipe  line  was  at  one  time  heav-. 
ily  timbered  and  has  been  logged  off  and  burned  over, 
leaving  a  large  number  of  partly  burned  logs  along  the 
road.     In  the  evening  these  logs  were  hauled  and  scat- 
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tered  along  the  lino  oi'  the  proiwsed  pii)c'-trencli  excava- 
tion. The  hurning  of  the  logs  during  the  niglit  sulli- 
ciently  thawed  out  the  ground  so  tliat  a  steam  shovel 
could  remove  the  top  soil.  The  remaining  earth  was 
frozen  just  enough  to  ]ircvent  any  difficulty  from  water 
or  caving.  This  condition  made  the  excavation  much 
easier  than  it  would  have  heen  had  the  pipe  lines  heen 
excavated  during  the  summer  season  when  the  soil  was 
saturated  with  ground  water.  Almost  all  the  pipe  lines 
were  excavated  hy  the  aid  of  steam  shovel  (Fig.  .3).  Ex- 
cavation for  the  ],000,000-gal.  reinforced-concrete  reser- 
voir was  likewise  handled  with  steam  shovel. 

A  Daily  Supply  of  3,000,000  Gal.  ok  No  Pay 

The  contractor  guaranteed  to  deliver  a  total  of  3,000,- 
000  gal.  of  water  per  24  hr.  Falling  to  secure  this 
volume  of  water,  the  village  was  to  be  at  no  expense 
whatever.  Another  guarantee  feature  was  tliat  the  water 
was  to  be  secured  at  a  location  free  frona  mine  drainage 
and  that  the  character  of  the  water  was  to  meet  the 
approval  of  the  state  Board  of  Health,  which  made  fre- 
quent analyses  as  the  work  progressed.  Another  feature 
of  the  guarantee  was  an  important  one  in  the  develop- 
ment of  well  supplies — that  is,  the  avoiding  of  drawing 
down  the  water  plane  between  certain  limits.  This  is 
accomplished  by  scattering  the  wells  and  by  pumping 
from  them  intermittently  at  various  locations,  thus 
maintaining  a  uniform  water  plane  over  the  entire  col- 
lecting area  of  about  9  sq.mi.  The  contractor,  before 
entering  into  the  guarantee,  made  his  oa\ti  tests,  deter- 
mining the  formation  and  geological  conditions.  From 
the  eight  wells  completed,  tests  show  that  approximately 
twice  the  guaranteed  volume  of  water  has  been  secured. 

The  elevated  steel  tower  (Fig.  4)  was  erected  during 
the  winter  months  with  scarcely  any  lost  time.  The  sub- 
contractor was  the  Ameiican  Bridge  Co.,  Minneapolis, 
Minn. 

The  entire  installation  has  progressed  with  scarcely 
any  interruption,  although  located  close  to  the  Canadian 
line  and  at  a  place  where  a  few  years  ago  it  would  have 
been  thought  folly  to  carry  on  work  throughout  the  win- 
ter months. 

All  the  water  is  delivered  to  the  discharge  mains 
through  a  venturi  meter.  The  pumps  are  electrically 
operated,  a  separate  panel  and  switchboard  being  arranged 
for  each  well  pump.  The  four  high-duty  pumps  are  so 
arranged  that  they  can  be  operated  in  series,  giving  direct 
fire  pressure  wlicn  needed.  The  steel  tower  and  taidc 
have  an  electrically  o))era1ed  cutoff  valve  controlled  from 


^^ 

1 

1 

hi 

I 

N        r 

X  '■  "1 

^ 

^    ' 

K 

•=    = 

; 

-..'--    -- 

-s 

i               _    J 

'    = 

a 

_^ 

mm^ifmi^    r^f^^m  ^ 

'^•■^■iwp-   ■  mm. 

m^ 

FIG.   4.-    STEEL  WATER  TANK,   HIBBING,  MINN. 

300,000-gal.  capacity;   hemisplieiical  bottom;   on   120-ft.   tower. 
Erected  in  winter 

the  main  station.  The  power  liouse  is  e(puj)ped  witii  a 
hot-water  heating  plant,  shower  baths  ajid  lockers,  and 
the  whole  building  is  of  fireproof  construction.  An  over- 
head crane  is  provided  for  handling  machinery  and  equip- 
ment. 

The  cost  of  the  improvement  was  a]iproximatcly  $500,- 
000,  which  was  met  by  village  warrants.  Only  18  months' 
actual  construction  time  was  required  for  the  comple- 
tion of  the  work.  The  general  contractor  for  the  entire 
installation  was  the  Layne  &  BoAvler  Co.,  Houston,  Tex. 
The  works  were  designed  and  supervised  hy  Burns  & 
McDonnell,  consulting  engineers,  Kansas  City,  ]\Io.,  with 
R.  J.  j\Iorehouse  at  Hibbinsj  as  resident  engineer. 


FIG.    3.      steam-shovel   TRENCHING    FOR   WATER    MAIN 


.All  Municipally  Owned  I'uhlic  I'tilities  in  New  Jersey  would 
be  placid  as  fully  under  the  control  of  the  Public  Utility 
Commission  as  are  privately  owned  utilities,  if  the  legisla- 
ture should  pass  Senate  Bill  No.  9S.  This  bill  amends  Para- 
graph 15  of  Chapter  195  of  the  laws  of  1911.  except  as  regards 
cities  of  the  first  class.  The  utilities  mentioned  in  the  para- 
graph named  include  "any  steam  railroad,  street  railway, 
traction  railway,  canal,  express,  subway,  pipe-line,  gas,  elec- 
tric-light, heat,  power,  water,  oil,  sewer,  telephone,  telegraph 
system,  plant  or  equipment  for  public  use."  The  amendment 
provides  that  "no  such  plant  or  system  shall  be  constructed 
or  acquired  by  any  public  utility  unless  and  until  the  Board 
of  Public  Utility  Commissioners,  after  hearing  upon  notice, 
shall  determine  and  certify  that  such  system  or  plant  is 
necessary  or  proper  for  the  public  convenience.  From  the 
language  quoted  it  appears  that,  should  the  act  pass,  neither 
sewerage  nor  water-works  systems  could  be  constructed  in 
New  Jersey  without  the  approval  of  the  commission  named. 
It  is  already  necessary  to  secure  approval  from  the  State 
Department    of    Health. 
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S)' .\OrslS  The  olil  siiKilv-dcik  sjians  arc  hciiuf 
iTiiltircil  ii'ilh  (loublc-iU'ck  spans  luiriii!/  d  niiliriii/ 
I  rack  hrloir  mid  liujliwaij  aitil  siilcinilk  ahorr.  'I'lir 
ircoiislniclion  iV  of  s/>rrial  iiilrrrsl  in  lluil  llic 
hriili/v  lids  lu  he  ki'jil  ojicn  for  rttihraii  ami  riKul- 
iniji   Inijjif  (hiriiii/   Ihr  imii/rcss  of  llir   imrk. 

Tlio  ivi'onsti'iii'tidii  (if  Ilic  Idii^'  stct'l  hi'idj^t'  cmssiii^  tlic 
Mississippi  RiviT  nl  Keokuk,  Iowa,  l)v  pliiciiifx  ii  new 
siipiTslnictiiri'  nil  the  dill  pii'i's,  is  cinuplicati'il  liy  llic 
iiorossity  of  kccpiiiu  llic  lii'idiif  open  I'ui-  riiilwiiy,  strcct- 
raihviiy,  team  ami   pcik'sliian  trallic. 

TIk'  l)riil,L;o  has  a  liSO-l't.  swing  span,  two  fixed  s|)aiis 
of  2511/2  n.  and  einht  fixed  spans  of  14!)  to  1(12  ft. 
The  old  Inid^e  had  a  single  lower  deck  for  all  trallic, 
teams  being  exeluded  whiK'  trains  were  crossing,  as  Ihric 
was  not  room  for  tlu'iii   td  pass.     The  new  bridge  has  a 


work  was  done  during  I  he  cicilidri  of  the  steel,  tlu;  new 
shoes  being  siis|)eniled  lidin  (he  trusses  (on  falsework) 
just  clear  df  llirir  liiml  clr\atidii  aiiil  lnwcred  to  a  liearing 

as  SOdll    as    i  hr   rulKi-clr    liad    Set. 

A  small  concrete  mixer  was  run  out  on  the  bridge, 
and  tile  concrete  was  spouted  through  the  lldor.  As  the 
Inisscs  df  the  new  bridge  are  spaced  Ki  ft.  T  in.  c.  to  c. 
while  thd.-e  of  the  did  diie  were  sjiaced  21  ft.  (J  in.,  there 
was  jilcnly  of  idniii  to  place  the  mixer  on  a  platform  over 
the  end  of  the  pier,  the  <il(l  (jiitsidc  walks  having  been 
torn  up.  One  |iier  is  in  bad  cdiidition  and  will  b(!  re- 
built frdin  above  the  low-water  line.  I'niil  llu'  com]ile- 
tion  of  this  work,  the  ends  of  the  sjians  to  be  carried 
by  this  pier  will  remain  supp(u-ted  on   the  falsework. 

The  river  bottom  is  limestone  bedrock,  with  little  or  no 
cover,  so  that  no  piling  can  be  used.  The  falsework 
consists  of  ()-i)ost  bents  carrying  the  working  platform. 
In  ]ilacing  the  bents  each  post  was  driven  to  a  firm  bear- 
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FIG.    1.      RECONSTRUCTION    OF    MISSISSIPPI    RIVER  BRIDGE  AT  KEOKUK,  IOWA   (DEC.  1.   1915) 

Five  of  the  new  160-ft.  double-deck  spans  at  the  east  end  have  been  erected.  The  locomotive  crane  is  standing  on  the 
falsework  of  the  sixth  span,  and  the  seventh  span  is  partly  dismantled.  The  next  short  span  and  the  two  254-rt.  spans 
have   the  old  trusses  still  in   place.     The  drawspan   is  next  to  the  loriK  span  at  the  riKht 


lower  deck,  with  single  track  for  steam  and  electric- 
railway  service,  and  an  npper  deck,  with  18-ft.  roadway 
and  a  4%-ft.  walk  (on  the  south  side  only)  carried  by 
cantilever  brackets.  The  approaches  for  the  upper  deck 
are  600  ft.  long  on  the  Keokuk  side  and  360  ft.  on  the 
Hamilton  side.  The  new  bridge  was  described  in  En- 
gineering News,  Aug.  5,  1915.  Fig.  1  shows  the  condition 
of  the  work  on  Dec.  1,  1915. 

Altek.vtioxs  to  Piers 

The  piers  are  of  stone  masonry,  resting  on  the  bed- 
rock that  forms  the  river  bottom.  Owing  to  the  greater 
depth  of  the  floor  system  of  the  new  bridge,  with  tracks 
at  the  original  level,  the  tops  of  the  piers  were  cut  down 
about  5  ft.  and  capped  with  reinforced  concrete.     This 
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FALSEWORK    TOWERS    FOR    THE    3S0-FT. 
DRAW  SPAN 


ing  on  the  rock  and  then  cut  oil'  at  the  proper  elevation 
for  the  cap. 

For  the  shorter  fixed  spans — 149  to  1(>2  ft. — each  span 
had  7  bents  connected  by  longitudinal  struts,  with  diag- 
onal bracing  connecting  one  pair  of  bents  at  each  end. 
This  construction  is  shown  in  Fig.  3.  Each  of  the  two 
longer  span.s — 254  ft. — had  12  bents,  with  the  end  bents 
parallel  with  the  piers  and  the  others  at  right  angles  to 
the  bridge.  These  were  spaced  about  231/2  ft.  apart  and 
braced  together  in  pairs  to  form  five  braced  towers  undei 
each  span   (Fig.  i). 

For  the  drawspan  a  different  arrangement  Avas  used 
(Figs.  2  and  4),  owing  to  the  swift  current  in  the  navi- 
gable channel  and  the  desirability  of  leaving  ample 
passageway  for  drifting  ice.  This  precaution  is  spe- 
cially necessary  in  view  of  the  fact  that  the  falsework 
simply  rests  on  the  river  bed,  so  that  pressure  again.st 
it  is  to  be  avoided.  Under  each  arm  of  this  span  there 
are  8  bents,  braced  in  pairs  to  form  16-ft.  towers  spaced 
25  to  28  ft.  apart.  The  longitudinal  bracing  of  the 
towers  is  in  the  plane  of  the  outer  vertical  posts,  as 
.shown  in  Fig.  2. 

In  all  falsework  bents  the  posts  are  10x12  in.,  the  outer 
posts  being  battered.  The  caps  are  12x1 2-in.,  28  ft. 
long,  not  driftbolted,  but  secured  by  splices  bolted  to  the 
sides  of  the  cap  and  posts.  Along  the  ends  of  the  caps 
are  stringpieces  12x12  in.  The  sway-bracing  of  the  bents 
is  of  3xl0-in.  planks,  and  the  tower  struts  6x12  in. 
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Old  Trussed  , 
nmrbecim.)  \ 


Falsework  was  built  for  three 
spaiiij  at  a  time.  As  ssoou  as 
that  for  the  first  sjian  was  coin- 
pleted,  work  on  the  steel  was 
coiniiienced,  while  at  the  same 
time  the  falsework  was  l)einji: 
put  in  under  the  next  span.  In 
each  of  the  eight  shorter  spans 
plate-girder  stringers  for  the 
25-i-ft.  spans  were  used  as  false- 
work stringers,  braeed  by  hori- 
zontal and  diagonal  transverse 
timbers.  The  same  arrangement 
was  used  for  one  of  the  longer 
spans,  Avhile  for  the  other  there 
were  six  lines  of  the  old  trussed 
Hoor-beams  to  serve  as  stringers. 
J'or  the  drawspan  falsework  the 
towers  had  four  lines  of  15-in. 
I-beams,  from  the  ap])roaeli, 
while  between  the  towers  were 
six  of  the  old  floor-beams. 

With  the  falsework  in  place 
the  first  work  Avas  the  renewal 

of  the  floor  system.  Tlie  old  floor  construction  con- 
sisted of  trussed  floor-beams  spaced  alwut  12  ft.  c.  to 
c.  and  carrying  wooden  stringers  to  which  the  deck 
planking  was  spiked.  The  rails  rested  directly  iipcm  two 
of  these  stringers.  The  two  sidewalks,  outside  of  the 
trusses,  were  carried  by  extensions  of  the  floor-beams. 

The  new  steel  stringers,  mentioned  before  as  being 
used  for  falsework,  are  jjlaccd  in  elevation  somewhat  l)c- 
low  the  new  floor-beams,  and  the  old  stringers  are  sup- 
ported on  them.  Tlie  old  trusses  and  overhead  bracing 
are  then  dismantled.  The  old  floor,  consisting  of  paving, 
subplanking  and  ties,  is  left  until  all  the  spans  are  erected. 


.  p-Subphnking  removed 
\  '/mm  present  bridge  fnr 
;  \carryiny  thuwapn, 
1  \  traffic  during 
\  i  erection  — 


Timber  Bracing  near 
>\eachSent 

Sfrinaers  for 

neiy  254-' Spans  to 
be  used  as  false- 
tvork  stringers 


Rock  Boffom- 

Falsenork  stringers  are  flie  steel  stringers 
(13'xi'/z)  for  neiv  Z54'  spans. 


Topical       Bent  .:;,,,p/^  Floorbeams- 

i.   FALSEWORK  AND  METHOD  OF  ERECTION  FOR   THE  160-FT.  SI'ANS 

In  erecting  tlie  new  floor  system  slots  are  first  cut 
crosswise  in  the  floor,  to  allow  the  new  floor-beams  to 
Ije  slipped  in  place;  then  the  old  wooden  stringers  are 
removed  and  the  new  steel  stringers  inserted  under  the 
old  ties.  This  Avork  is  done  piecemeal,  or  panel  by  panel, 
the  floor-beams  and  stringers  being  removed  as  the  re- 
placement work  reaches' them. 

When  all  the  spans  are  erected  and  the  roadway  on 
the  upper  deck  is  finished,  the  team  traffic  will  be  di- 
verted to  this  roadway.  In  the  intervals  between  trains  the 
old  deck  will  be  torn  up  and  replaced  with  an  ordinary 
railwav  deck  with  rails  and  guard  timljcrs  on  crossties. 
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PLAN 


/5r  Platform:  60l(i  Hoorbeams  in  each 
Panel.  Outside  of  Choral  use  Timber  ~ 


^^'i'tf^on^    6,0M Floorheams 
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Top  of  Rai!  -\  . 
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6.  Old  Floorheams  in  each  Panel 
XiRP^ISVtKH  for  Bvcfion  of  Span  llo  2  SPAN    No.  2 

No.l  Z5'&"Beltyeen  Towers i;*- 7otrer23'-6° 

CROSS        -         SECTIONS  Or 


SPAN    No.  3 


FALSEWORK 
FIG.   4.     FALSEWORK  AND  PLATFORMS  FOR  THE   3isO-FT.   DRAWSPAN  AND  TWO  254i,i-FT.  FIXED  SPANS 
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Al'fjT  llic  iiiiii|'li'tiiiii  III'  till'  lalscwork  Ilic  n|i|  tniv-o 
wore  (lisiiiaiitlcil,  iiiiniucncin;;  with  tlic  s|iaii  at  tlir  rasl 
end.  Tlii.s  work  was  done  willi  a  '..Ti-lini  t'luir-wliri'l  lucn- 
luotivf  craiu'  slaruliii;,'  vipun  the  railway  track  (  Fii,'.  I). 
Tlu'  luati-rial  was  loaiU'tl  ii|)iim  tlal-cars  thai  were  haiiilliil 
liy  a  tlinki'V  Iiicoiiintivi'.  'I'hc  steel  for  the  new  trusses 
was  delivered  ami  creeled  in  (he  saini'  way,  the  posts  lieiii;,' 
riveted  to  the  iioor-licanis  already  in  jilaic  The  ni.ili  liiil 
yard  is  at  the  east  end  of  the  hridj^'c. 

Tn  the  two  lon<:er  spans,  with  e\r  li.ir  nuMuhers  lur 
the  hottoni  chords,  lilockinf,'  was  huilt  np  mi  the  false- 
work to  support  the  ends  of  the  chord  nienihers  while 
the  pins  were  driven.  The  cut  ire  span  was  riveted  up 
eoni])Iete  upon  the  falsework,  wiiidi  was  then  removed 
to  another  span. 

Fijr.  5  is  a  view  nl'lhc  work  in  ])ro<,n'ess.  in  flic  Imck- 
ground  is  a  (rain  on  one  of  tiie  new  spans.  \n  old  span 
is  in  the  fore.irrouiid,  ami  Intwccn  this  and  llu!  new  one 
is  a  dismantled  span  with  track  carried  nu  falsework. 
The  hrackets  o.xtondinii:  out  to  the  ii;;lit  on  top  of  tiie 
new  span  are  for  the  sidewalk  on  the  upjjcr  deck.  These 
are  also  shown  in  Kig.  (!. 

II.wni.iNii   Ti;aific   Ovki;  tiik   I'kmrik 

AVhilo  there  are  not  many  steam  trains  crossinj^  the 
bridge,  there  is  a  lialf-hourly  service  of  electric  car.s. 
To  provide  for  their  passage,  the  contractors  remove  the 
locomotive  crane  to  a  siding  at  tlie  material  yard  and 
clear  the  bridge  every  half-hour.  The  cars  and  any 
waiting  teams  theu  cross,  first  in  one  direction  and  then 
in  the  other.  Tiiis  arrangement  involves  a  delay  aver- 
aging 10  min.  from  the  time  of  stopping  work  until  its 
resumption.  As  electric  wires  cannot  be  maintained 
across  the  bridge,  the  cars  arc  hauled  across  the  bridge 
by  the  contractor's  dinkey  locomotive. 


kk;.  n.     DisM.wri.iNc  dnio  oi.-  'nil';  sr.xN.s 

The  work  of  renewing  the  first  span  was  commenced 
in  September,  1915.  On  Dec.  (i  five  spans  had  l)een  com- 
pleted, the  new  si.xth  span  was  partly  erected  and  the 
old  scventli  span  partly  dismantled,  while  falsework  was 
being  ])laced  under  the  eighth  span.  Falsework  was  also 
being  jjlaced  under  the  drawspan.  Fig.  1  shows  the  con- 
dition on  Dec.  1,  and  Fig.  (5  shows  some  of  the  completed 
double-deck  spans. 

Navigation  was  closed  officially  on  Nov.  18,  but  ])oats 
were  allowed  to  pass  until  Dec.  4.  The  new  drawspan 
nnist  he  ready  for  the  opening  of  navigation  this  season. 
The  weight  of  the  new  spans  is  about  ]!)0  tons  for  each 
l()0-ft.  span,  100  tons  for  each  254-ft.  span  and  680  tons 
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for  the  draws])an,  as  compared  with   120,  210  ami    100 
tons  for  the  correspoiuliiig  old  sjjans. 

The  new  hridi^^e  was  designed  hy  Kalph  Modjcski,  cdu- 
sulting  engineer,  of  Chicago.  The  Strobel  Steel  Con- 
struction Co.,  of  Chicago,  has  the  contract  for  the  entire 
work  of  removal  and   reconstruction. 

5Ba^e2=Il®c]}^nini^  "Woocdl   SIhx©©tb  Pile© 

In  the  wood  sheet  piling  shown  herewith  each  pile  is 
made  up  of  three  planks  that  are  easily  shaped  at  the 
mill  and  may  he  spiked  together  at  the  site.  When  as- 
sembled, the  pile  has  a  T-head  tongue  and  a  slotted  groo\  e 
to  receive  the  tongue  of  the  next  pile.  Fig.  2  shows  the 
construction  of  the  pile  and  also  tlie  method  of  making 
an  interlocked  corner.  The  piles  arc  of  yellow  pine  aiul 
may  be  wholly  or  jiartly  creosoted. 

This  sheet  ])iling  has  heen  used  extensively  to  form 
cutoff  walls  to  prevent  leakage  Tinder  levees,  also  i'nv 
bulkheads,  foundations  and  caissons  for  bridge  piers. 
Fig.  1.  shows  (at  the  left)  the  top  of  a  line  of  sheeting 
in  the  Fairfield  levee  (with  waling  pieces  bolted  along 
each  side)  ;  at  the  right  is  a  caisson  for  a  bridge  ])ier 
in  the  New  Basin  canal  at  New  Orleans.  This  caisson 
was  made  of  piles  30  ft.  long  and  was  removed  after 
completion  of  the  ])ier. 

For  making  a  water-tight  cutolf  under  levee  eniljaid<- 
ments  it  has  been  employed  on  about  20  mi.  of  levee 
work  in  Louisiana,  including  the  Fairfield  levee,  built 
by  the  Jlississippi  Eiver  Commission  and  described  in 
EiKjinecring  News,  Oct.  8,  1914.  Jlajor  Sherrill,  United 
States  Corps  of  Engineers,  reported  that  of  vari(jus  kinds 
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FIG.   1.      INTERLOCKING   WOOD  SHEET  PIT^TNG  USED   FOR   THE    CUTOFF 
UNDER  A  LEVEE   AND   FOR   A   I'.UIDUE   CAISSON 


of  steel  and  wood  sheet  piling  used  this  was  "the  only 
one  that  was  entirely  satisfactory." 

According  to  a  report  of  one  of  tlie  engineers  as  made 
to  Major  Sherrill,  the  first  857  ft.  (17,U0  ft.  in  all) 
cost  $4,309,  of  which  sum  $1,378  was  for  the  driving. 
The  direct  cost  to  the  contractor  was  $1.10.  per  lin.ft., 
23c.  of  which  was  for  assembling,  but  it  was  considered 
that  with  proper  methods  this  item  should  not  exceed 
loc.  The  soil  was  "buckshot"  and  g^umbo  for  the  first  8 
ft.  and  then  blue  clay.  With  a  2,350-lb.  hammer  and 
an  average  drop  of  13  ft.  an  average  of  80  blows  was 
required  to  drive  a  12-in.  pile.  Very  close  joinis  were 
nbtained. 


PKJ.    2.      INTIORLOCKING    WOOD   SHEET    PILING 

This  piling  is  designed  by  Albert  A.  .Martinez,  908 
I'errin  Building,  New  Orlean.s,  La.  It  is  manufactured 
by  the  J.  J.  Newman  Lumber  Co.,  llattiesburg,  Miss. 

IE.ffim©s='^(Bira<sy  Wsi.tt©ff'°S'via-pp)fl5»' 

An  emergency  pipe-laying  job  was  clone  last  year  at 
Danville,  [11.,  l)y  the  Interstate  Water  Co.,  to  remedy  flood 
damages.  In  tlie  past  two  years  the  company  has  increased 
its  water-sup])ly  by  means  of  a  new  dam  in  the  Vermilion 
1  liver.  A  temj)orary  dam  was  built  to  provide  for  a  pos- 
sible (Iroughl  in  1911  (as  severe  droughts  had  been  expe- 
rienced in  the  summers  of  1911  and  1913),  and  it  was 
intended  to  replace  tliis  structure  with  a  larger  concrete 
dam. 

On  July  31,  191,"),  there  occurred  a  rainfall  of  3  in.  in 
21/2  lir.,  which  caused  a  temporary  levee  to  wash  out. 
This  flood  caused  a  jam  of  driftwood  to  form  against  the 
falsework  under  the  new  Oaklawn  Ave.  concrete  bridge, 
and  the  jam  in  turn  caused  the  scour- 
ing out  of  the  river  bed,  washing  out 
four  lengths  of  pipe  in  the  12-in.  water 
main  extending  from  the  city  proper  to 
Vermilion  Heights.  As  this  was  the 
only  line  supplying  that  district  and  as 
;\  the    break   could   not   be    repaired   for 

[^  some  little  time,  it  was  necessary  to  lay 

a  12-in.  emergency  main,  about  2,f)00 
ft.  long,  on  top  of  the  ground  and 
around  the  bridge  site.  Service  was  re- 
sumed in  three  days. 

After  the  flood  the  temporary  dam 
was  replaced  with  one  of  timber  and 
concrete  construction,  made  200  ft. 
longer  and  G  ft.  higher.  It  provides  a 
pondage  of  100,000,000  gal.  in  addi- 
tion to  that  obtained  hy  the  older 
concrete  dam  at  the  pumping  sta- 
tion, 4  mi.  downstream.  For  water 
(realment  hyjiochlorite  has  given  way  to  liquid  chlor- 
ine. The  chlorine  jilant  has  been  in  operation  only 
about  a  month  and  a  half,  but  is  giving  satisfactory 
results  as  lo  bartcrial  reduction  and  cost  of  ojieration. 
II.  ^I.  K\y  is  Siipi'rinlendcnt  of  the  Interstate  Water  Co. 

Cjiiisom  of  Korc'st  Kiri's  in  Nation.il  Forest  Reservations  ^le 
sumniJui/.eU  in  a  bulletin  issued  by  tlu'  Forest  Service  of  die 
Department  of  Agriculture.  There  were  reported  on  such 
reservations  in  1915.  6,324  fires,  but  only  346,  or  5%%,  did  dam- 
age in  excess  of  $100.  Lightning  was  the  most  prominent 
cause  of  forest  fires,  28 1^'/  being  of  such  origin.  Other  causes 
are  reported  as  follows:  Campers,  IS^f;  brush  burning,  llVr; 
incendiary,  11 9f  ;  railroads,  9^;  ;  lumbering,  less  than  3',;  ;  un- 
known, 15%. 
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Water  and  Sewer  loiniproveiments 
att  Madlisom^i,  Wis. 

'I'lu'  t'ily  of  Mailisoii,  Wis.  (ilO.OOO  ixipnlation),  is  now 
nirrviiij,'  out  u.x  lens  ions  to  its  \viitor-sup|>ly  and  sfwcnige 
svsti'ins  on  lines  nroinnu'ndfd  in  Jl>ir>  l)y  a  Ixianl  ol'  con- 
sulting engintTis.  This  lioanl  was  coniposi'd  of  D.  W. 
Mnid,  .John  W.  .\lvonl.  ('.  15.  Hurditk  and  C.  \'.  S.a- 
stonc.  Al'liT  till)  adoption  of  tin-  piesi-nt  ])roji'it  for  tlic 
oxii'iisioii  of  tlu'  water-supply  systcni.  Mead  &  Seastoni', 
of  Madi.son,  were  made  eonsnlting  engineers,  and  tliey  are 
now  preparing  working  plans.  !•"..  !•'..  I'arkt  r  is  ( ily  engi- 
neer, and  L.  A.  Sniitli  is  siipi'riiitcinK'iil  nf  the  iniinii  ipal 
water-works. 

Tlie  reeoniniendatidiis  of  llic  iMi.ud  lur  Ihe  e\U'n>iiiii 
of  the  seweragi>  .system  are  lu'ing  earried  oiil  on  tiie  lines 
suggested  liy  the  eity  engineer. 

TltKSKN  T  AM)  1  M  i'i;()\  i:i)  W.vrKK-SriM'i.Y 

The  city's  water-supply  is  obtained  i'roin  deep  wells 
and  is  delivered  (hy  air-lift  and  electric  well  pumps) 
to  two  collecting  resc>rvoirs  of  aOO.OOO-  and  l,000,()()()-gal. 
capacity.  From  these  it  is  j)uniped  directly  into  tiie  mains 
by  steam  punii)ing  engines.  A  5(),00()-gal.  standpipe  {VZx 
(iO  ft.,  in  a  brick  tower)  serves  as  an  equalizer  for  dome.s- 


Present'Force  Main -h?  Sewage  Disposal  Plairf- 


FIG.    1.      IMPROVEMENTS    TO    SE^VERAGE    SYSTEM    OP 
MADISON.    WIS. 

tic  pressure  on  the  distributing  system.  At  times  of  fire 
this  is  cut  out  by  a  hydraulic  valve  controlled  electrically 
from  the  tire-department  headquarters. 

The  well  water  is  very  hard,  and  a  supply  from  Lake 
Mendota  was  strongly  recommended  by  the  board  of  engi- 
neers. Their  report  stated,  howe  'er,  that  eventually  a 
softening  plant  would  be  advisable  even  for  the  lake 
water.  The  well  water  was  preferred  by  the  city  as  being 
less  liable  to  pollution,  but  in  adopting  it  for  the  addi- 
tional supply  no  provision  was  made  for  softening.  The 
total  quantity  will  be  increased  from  4,500,000  gal.  to 
9,000,000  gal.  daily. 

The  present  supply  is  taken  from  eight  wells.  Four 
wells  at  the  pumping  station  (equipped  with  air  lift  in 
1914)  deliver  3,250,000  gal.,  and  four  wells— two  with 
Wood  impeller  pumps  and  the  other  two  with  deep-well 
turbine  pimips — deliver  about  2,000,000  gal.  The  pumps 
and  compressors  are  electrically  operated.  It  was  at  first 
proposed  to  sink  three  new  wells  and  equip  them  with  sub- 
merged impeller  pumps.  The  plan  at  present  deemed 
advisable,  however,  is  to  apply  the  air  lift  to  the  four 
wells  at  present  equipped  with  deep-well  pumps  and  to  two 
wells  fonnerlv  under  direct  suction,  but  not  now  in  use. 


The  water  level  in  the  wells,  when  i)umping,  is  about 
!!•  ft.  below  datum,  and  the  level  in  the  reservoir  is  about 
I  I  ft.  above  datum,  giving  a  total  static  head  of  WW  ft. 
'i'lie  reservoir  capacity  will  be  increased  to  2,'((lO,()0()  gal. 
by  the  building  of  a  l,500,()()0-gal.  reservoii'.  Tiie  |)Uiiip- 
ing  station  will  be  entirely  rebuilt,  with  tiie  addition  of 
lioilers,  a  stack,  overhead  coal  bunkers,  coal-  and  ash- 
handling  iiiarhinery  and  an  S,000,0()0-gal.  high-service 
piiiiipiiig  engine.  Sonii!  additions  will  also  lie  made  to 
llie  collection  system,  and  an  extensive  e(|uipmcnl  of 
feeder  mains  will  be  added  to  the  distribution  facilities. 
The  plans  for  the  new  work  are  not  yet  coiiijileled. 

Slew  \(;i-:  I'l M  I'lxc  Svsticm 

Tlu!  city's  sewerage  is  on  the  separate  system,  and  sew- 
age is  delivered  to  a  disposal  jilant  (opened  in  1914), 
the  edluent  from  which  is  discharged  into  Lake  Monona. 
This  disposal  jilaiit  is  at  the  northeastern  end  of  the  city. 
At  the  southern  I'lid  arc  two  small  piiin])ing  stations  with 
short  force  mains  that  discharge  into  the  main  intercept- 
ing sewer,  15  to  3(j  in.  in  diameter.  This  intcrcejiting 
sewer  is  15,300  ft.  long,  with  gravity  flow  to  a  main 
pum])ing  station,  from  which  a  30-in.  force  main  leads  to 
the  disposal  plant — a  distance  of  i),50()  ft. 

The  interce])ting  sewer  is  of  insullicient  capacity  for 
present  conditions.  A  new  one  will  convey  the  sewage 
from  the  western  part  of  the  city  to  a  pumping  station 
in  the  southern  part,  which  will  deliver  the  sewage  through 
a  force  main  into  the  30-in.  force  main  leading  to  the 
ilis])osal  jilant  at  a  point  just  beyond  the  present  pump- 
ing station.  "Willis  plan  includes  a  pumping  station  of 
1,500,000-gal.  ca]iacity,  a  new  interceptor  5,700  ft.  long 
and  a  20-in.  force  main  17,000  ft.  long.  The  pumping 
station  will  have  two  8-in.  3,000,000-gal.  centrifugal 
jnimps  and  one  10-in.  4,500,000-gal.  centrifugal  pum]j. 
This  arrangement  is  necessary  to  provide  against  clogging, 
which  in  the  present  plant  occurs  at  intervals  of  approxi- 
mately ()  hr.  In  spite  of  screens  all  kinds  of  foreign 
.matter  enter  the  jnuups  and  are  gradually  wrapped  around 
liic  shaft  and  blades.  |f 

Special  cleaning  holes  are  provided  on  the  pump  cas- 
ings to  meet  this  difficulty.  When  the  electric  and  venturi 
meters  indicate  this  condition,  the  pump  is  stopped  and 
another  is  put  in  operation.  The  handhole  covers  are 
removed,  and  the  clogged  i^ump  is  cleaned.  This  can  be 
done  in  5  min.  The  pumps  work  always  under  a  head, 
their  suction  pipes  drawing  from  a  well  beneath  the  floor, 
which  is  connected  with  the  bottom  of  a  reservoir,  into 
which  the  sewage  flows.  This  arrangement  is  shown  in  the 
section  of  the  pumping  station.  Fig.   2. 

Building  the  Intercepting  Sewer  * 

The  Greenbush  intercepting  sewer,  which  will  deliver 
sewage  from  the  southwest  section  to  the  new  pumping 
station.  Fig.  1,  is  now  under  construction.  It  is  entirely 
of  cast-iron  pipe,  with  lead  joints,  in  order  to  prevent  infil- 
tration, as  it  is  in  water-bearing  material  and  considerably 
beloAv  the  groundwater  level.  Its  diameter  is  from  12  to 
24  in. 

The  trench  is  largely  in  wet  sand  and  has  a  maximum 
depth  of  aljout  20  ft.  In  this  material  two  lines  of  Lacka- 
wanna steel  sheetpiling  are  driven  on  a  length  of  75  ft. 
of  trench.  The  piles  are  18  ft.  long.  Two  horizontal 
pipes  are  laid  between  the  sheeting,  with  hose  connections 
to  well  points  driven  into  the  sand.     A  Nye  pump,  with 
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FIG.  2.     NEW  SEWAGE  PUMPING  STATION,   MADISON,  WIS. 

hose  connections  to  the  suction  pipes,  serves  to  unwater 
tlie  sand  so  that  it  can  be  excavated.  The  pipes  are  low- 
ered by  a  chain  hoist  on  a  tripod;  and  when  the  joints 
are  made,  the  end  is  closed  with  a  blank  flange.  The 
sheeting  is  then  pulled  and  redriven  for  another  length  of 
trench.  John  F.  Icke,  of  Madison,  is  the  contractor  for 
this  work. 

By  Donald  A.  Thomas* 

At  the  Cement  Sliow  in  Chicago  this  year,  the  joint 
exhibit  of  the  portland-cement  manufacturers  was  one 
of  the  most  interesting  features.  Here  the  cement  com- 
panies had  combined  their  interests,  producing  an  exhibit 
of  high  educational  value.  This  article  is  concerned  witli 
one  feature  of  that  exhibit  which  attracted  considerable 
attention — namely,  the  tests  of  concrete  cylinders  in  the 
good-aggregates  and  mixtures  booth.  A  great  interest 
in  the  results  of  these  tests  was  shown  by  many  engineers, 
contractors  and  cement  users  who  visited  the  booth.  The 
writer,  who  was  the  demonstrator  in  charge,  gives  the 
values  obtained,  together  with  such  other  information  a.s 
is  essential  to  the  understanding  of  the  tests. 

These  tests  were  designed  to  show  three  things :  First, 
that  a  1 :  6  mix,  using  1  part  cement  and  G  parts  bank- 
run  gravel,  does  not  equal  in  strength  a  1:2:4  mix  of 
1  part  cement,  2  parts  sand  and  4  parts  gravel.  Second, 
tliat  the  strength  of  concrete  is  very  materially  increased 

•836  East  University  Ave.,  Ann  Arbor,  Mich. 


by  the  use  of  washed  sand  and  gravel.  Third,  that  a 
"normal"  consistency  of  mix  produces  a  stronger  con- 
crete than  a  "sloppy"  mix.  In  the  latter  case  an  at- 
tempt was  made  to  show  that,  where  an  excess  amount 
of  water  is  used,  there  is  a  separation  and  often  a  loss 
of  the  cement,  with  a  consequent  loss  of  strength. 

The  test  specimens  were  made  in  the  structural-mate- 
rials research  laboratory  of  the  Lewis  Institute  in  Chicago 
previous  to  the  show  and,  when  tested,  ranged  in  age 
from  28  to  34  days.  The  specimens  were  in  the  form 
of  cylinders,  6  in.  in  diameter  and  12  in.  high,  having  a 
cross-sectional  area  of  28.3  sq.in.  Gravel  passing  a  11/4- 
in.  sieve  was  used  in  all  cylinders,  that  retained  on  a  y\-n\. 
sieve  being  used  as  coarse  aggregate  and  that  below  14 
ill.  as  the  fine  aggregate.  A  1:2:4  mix  was  used  in 
all  cases,  except  wliere  it  was  desired  to  comjiare  a  1:2:1 
mix  of  graded  aggregates  witli  a  1 :  (i  mix  of  bank-run 
material.  Washed  aggregates  containing  1%  of  silt  were 
used  except  where  the  comparison  was  made  of  clean  and 
dirty  materials.  The  dirty  sand  and  gravel  contained  a 
total  of  about  8%  silt.  The  same  brand  of  portland 
cement  was  used  throughout.  All  cylinders  were  capped 
with  neat  cement,  to  give  a  uniform  bearing  surface. 

A  200,000-lb.  hydraulic  compression  machine  was  pro- 
vided for  the  tests.  Two  tests,  comparing  two  cylinders 
of  the  same  age,  were  made  every  hour  during  the  show 
except  at  12  noon  and  6  p.m.  In  testing,  the  cylinders 
were  centered  upon  the  testing  block,  which  was  provided 
with  a  spherical  seat;  cardboard  was  placed  beneath  and 
on  top  of  tlie  specimen,  wfhich  practically  insured  a  uni- 
form distribution  of  pressure  over  the  entire  surface. 
The  load  was  then  ai)plied  until  failure  resulted,  and  the 
total  load  sustained  was  immediately  recorded  upon  a 
blackboard  at  hand.  The  application  of  pres.sure  was 
continued  until  the  piece  had  failed  sufliciently  to  allow 
it  to  be  broken  apart  with  ease ;  and  after  being  removed 
from  the  machine,  it  was  left  upon  the  table  for  in- 
spection. A  large  number  of  interested  i)eople  were 
always  present  when  the  tests  were  made,  and  many 
grouped  about  the  gage,  closely  watching  the  pointer  aa 
it  moved  over  the  dial.  The  crushed  specimens  were 
usually  subjected  to  much  critical  examination. 

The  accompanying  table  gives  a  resume  of  the  tests. 
An  inspection  of  the  specimen  after  failure  often   dis- 

COMPRESSION    TESTS    OF    CONCRETE    CYLINDERS 

(Cylinders  6   in.  in  diameter,  12  in.  high;  age,  from  28  to 

34  days) 

Average 

, Total  Tjoads,  in  I>b. ^  Load  per 

Maximum    Minimum  Average      Sq.In. 
To    test    regrading     (25 
tests) : 

1  •  2  ■  4   mix    93,000  00,000  7.''.. 000  2,6.'>0 

1:6    mix    73,000  39,000  511,000  2,020 

To  test  clean  aggregate 
(27  tests): 

Clean    OS,000  63,000  77,920  2,750 

Dirty     73,000  35,000  62,700  2,220 

To    test    overwet    mixes 
(14   tests): 
Normal   consistency..      97,000  70,000  79,030  2,800 

Sloppy    consistency...      72,000  35,000  52,680  1,860 

closed  why  it  was  strong  or  weak,  as  the  case  might  be. 
The  better  grading  of  the  1:2:4  mix  was  always  appar- 
ent. When  clean  materials  were  used,  the  aggregate 
would  often  be  fractured  or  split,  while  the  dirty  gravel 
would  usually  pull  out.  The  cylinders  made  from  the 
sloppy  mix  showed  more  voids  in  many  cases  and  a  poorer 
distribution  of  cement  throughout.  Altliough  in  several 
cases  tlie  differences  in  strength  were  not  great,  a  com- 
jiarison  of  averages  of  all  cylinders  tested  brings  out 
tiie  features  which  these  tests  were  intended  to  illustrate. 
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Wood-BIocR  Pavement  Is 
Itnnkprovcd  Iby  TralRfiic 

Kimulil  Al,   Coi.'l.'IM'IIMHACK 

'I'lii'  iicc(iiii|niiiyiii<;  illiistmlidiis  arc  inlciotin^'  ovideiur 
that  trallic  on  ii  wood-ljltuk  pavi'inciit  is  iicii'SHnry  for 
its  (liinihility  mid  protect  ion  froiii  tlu'  wcatlu'r. 

Tlu'  liivt  of  tlu'  Mccoiiipaiiyiii;.'  views  shows  a  paveiueiil 
on  West  Coiuiiieree  St.,  San  Antonio,  Tex.,  alioiit  100  It. 
aliead  of  an  "onii-ssion"  on  the  ri<,'lit-hand  side.  The 
Texas  hiw  is  siieh  tiiat  a  homestead  cannot  he  attacht'd 
l)v  a  lien  apiinst  the  proi)erty  I'ur  a  pavin;;  ju-^sessnient 
(or  any  otlier  ol)li<fation),  .so  that  in  certain  instances 
it  is  necessary  to  omit  tlie  tliird  of  the  pavement  for 
which  the  owner  of  ahiiltinir  property  i<  expected  to  pav. 


ilhi--liiilcil  in  I''|M.  •,'.  Owin;:  to  the  iroiini;.'-oiit,  clVnt  (,!' 
Irallic,  llii'se  cracks  were  nuich  less  apparent. 

The  craekH  are  due  of  course  to  the  shrinkaj,'e  of  tiie 
wood  in  drying'  out  and  an;  certain  to  occur  when?  wood 
Mock  pavement  is  not  suiijectcd  to  trallic  and  is  oxpoKod 
to  very  liot  and  dry  weatlier. 

'I'raHic  over  tiie  wood  hhxks  coinpacts  the  surface  wiiicli 
is  expo.sed  to  the  air  and  the  sun's  heat  and  closes  the 
pores  of  the  wood.  The  ;,'i'ease,  dirt  and  ;,'rit  is  ini- 
iiedded  in  the  j^rain  of  tJK;  wood  and  hindc^rs  tlie  cvaj)- 
oration  of  the  oil  and  moisture  contained  in  the  hlocks. 
Incipient  cracks  wliicli  may  form  in  the  pavement  hy 
siirinkaj,^'  are  liiied  up  as  fast  as  they  oc(;ur. 

Trouhles  witii  wood-l)iock  pavement  have  occurred  in 
some  Texas  cities  wiiere  the  pavement  lias  heen  laid  on 


FIG.   1.     WOOD-BLOCK  PAVKMENT   CKACKTXC,   WHEKK   NO  TRAFFIC   COMES   UPON'  IT 


The  street  is  paved  from  curb  to  curl)  with  wood  block 
and  except  where  these  "omissions"  occur  there  is  very 
little  traffic  on  the  pavement  in  the  space  between  the 
car  tracks. 

Tlie  second  view  shows  the  same  street  opposite  the 
"omission,"  where  traffic  has  turned  onto  the  pavement 
between  the  car  tracks,  on  account  of  the  break  in  the 
paving  at  the  side  of  the  street.  The  difference  in  the 
pavement  surface  is  noticeable  but  a  careful  examination 
led  the  observer  to  the  conclusion  that  a  number  of  cracks, 
similar  to  those  sliown  in  Fiir.  1.  existed  in  the  pavement 


very  broad  streets  and  plaza,s,  where  ]jart  of  the  surface 
received  little  traffic.  In  San  Antonio  the  wood  block 
has  been  laid  almost  exclusively  on  heavy-traffic  streets 
and  no  trouble  has  been  experienced. 

About  8  mi.  of  the  heavy-traffic  streets  of  San  Antonio 
have  been  paved  Avith  creosoted  wood-block  i^avenient 
during  the  last  two  years  at  average  prices  of  $3.40  per 
square  yard  for  3l/2-in.  blocks  and  $3.15  for  3-in.  blocks. 
E.  A.  Kingsley  is  consulting  paving  engineer  for  the 
City  Conunissioners.  Clinton  H.  Kearny  is  commissioner 
of  Streets  and  Public  Improvements. 


FIG.    2.     SAME   PAVEMENT   AS   SHOWN    l.\    FI. 


i;ATi;LY    HEAVY   TRAFFIC 
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Bv  William  .McEntee* 

The  large  exporiiucntal  wind  tiinnol  that  the  Navy 
Department  has  estal)lishe(l  in  the  Washington  navy  yard 
at  the  experimental-model  basin  has  now  been  in  oi)era- 
tion  about  a  year.  The  tunnel  is  the  largest  in  the  world, 
having  a  section  8  ft.  square  at  the  point  where  tlie 
models  are  placed  for  testing.  In  addition  to  tlie  ad- 
vantage gained  by  the  size  it  is  possible  with  a  50()-hp. 
motor-driven  fan  to  get  wind  speeds  up  to  75  mi.  per 
hr.,  which  permits  cx])erimcnts  Ix'iiig  made  at  real  Hying 
speeds. 

The  tunnel  consists  of  a  closed  circuit  shaped  like  the 
link  of  a  chain,  as  shown  in  Fig.  1.  The  500-hp.  to])- 
horizontal  discliarge  fan  is  of  the  corrugated-paddle  type, 
with  an  inlet  diameter  of  11  ft.  2  in.  and  a  discharge 
duct  7  ft.  6  in.  l)y  i)  ft.,  and  is  placed  at  one  end  of  tlie 
link.  At  the  other  end,  where  the  air  straightens  out 
before  flowing  through  the  experimental  chamber,  are  the 
baffles,  which  are  necessary  to  remove  the  eddies  and  to 
control  the  uniformity  of  the  speed.  These  baffles  con- 
sist of  64  cells,  each  1  ft.  square  and  8  ft.  long.  Each 
cell  is  provided  with  its  own  damper,  so  that  tlie  veloc- 
ity of  the  air  in  any  one  section  can  be  controlled.     At 


Dynamome'her 


FIG.    1.     LAYOUT    OF   V.    S.    N.WY    WIND    Tl'NNEL 

the  experimental  chand)cr  in  the  vicinity  of  which  aero- 
plane wings  or  models  are  tested  the  maximum  varia- 
tion from  uniform  Ifow  is  about  2%. 

The  tunnel  is  built  of  wood ;  frames  are  sjiaced  about 
'^  ft.  on  centers  and  are  sheathed  on  the  inside  with  %- 
in.  tongued-and-grooved  sheathing  laid  in  two  thick- 
nesses in  the  direction  of  the  air  current  and  with  build- 
ing paper  jdaced  between  the  two  layers.  The  necessary 
curvature  is  obtained  by  bending  the  sheathing,  the  wliole 
nf  which  is  Idind  nailed. 

Tlie  fan  is  driven  by  a  250-voIt  500-hp.  direct-current 
motor,  arranged  with  Ward-Leonard  and  auxiliary-field 
<l)eed  control,  .so  that  any  desired  speed  up  to  about  200 
r.p.m.,  which  corresponds  to  a  wind  speed  of  75  mi. 
per  hr.,  may  be  obtained.  At  the  discliarge  side  of  the 
fan  are  located  12  pitot  tubes,  which  lead  to  an  inte- 
grating manometer  that  gives  the  average  velocity  of 
discharge.     This  vclocitv  has  been  calibrated  against  the 


•Naval  Constructor,  United  States  Navv,  Navv  Yard,  Wash- 
ington,  D.  C. 


FIG.    2.    MODEL    AEROPLANE    IN    TESTING    POSITION, 
NAVY  WIND  TUNNEL 

velocity  obtained  at  the  section  in  the  experimental  cham- 
ber where  the  aeroplane  or  other  model  is  placed,  so 
that  any  desired  velocity  may  be  obtained  with  preci- 
sion at  that  point  without  having  any  pitot  tubes  or 
obstructions  other  than  the  model  being  tested.  In  other 
words,  by  calibration  the'  velocity  of  discharge  may  be 
found,  and  this  bears  a  certain  constant  ratio  to  the  vel- 
ocity at  the  experimental  section. 

The  velocities  were  determined  by  pitot  tubes  that 
were  checked  with  those  used  in  the  aerodynamical  labor- 
atory of  the  Massachusetts  Institute  of  Technology  and 
in  the  National  Physical  Lalioratory,  England. 

Investigations  Alke.uiv  Made 

Among  recent  investigations  of  interest  made  at  the 
na\y  wind  tunnel  was  the  determination  of  the  coefficient 
of  air  friction  for  various  aeroplane  and  balloon  fabrics. 
Tests  have  been  made  on  the  new  dirigible  building  for 
the  Navy  Department  and  on  models  of  naval  aeroplanes 
both  building  and  projected.  A  number  of  tests  have 
also  been  made  for  private  concerns.  In  carrying  out 
experiments  for  private  parties  the  same  practice  is  fol- 
lowed as  in  the  case  of  tests  of  ship  models ;  that  is,  the 
actual  cost  of  doing  the  work  i,s  charged  in  each  case. 
On  account  of  the  large  size  of  the  tunnel  it  is  possible 
to  test  comparatively  large  models  of  aeroplanes  with 
widths  up  to  'MS  in. 

In  Fig.  2  is  shown  the  arrangement  of  the  model  of 
an  aeroplane  when  lacing  tested.  The  model  is  carried 
l)y  a  steel  spindle  that  extends  up  through  the  top  of 
the  tunnel  to  the  weighing  balance,  which  is  placed  over- 
head. For  about  two-thirds  of  the  length  in  the  tunnel 
the  spindle  is  covered  by  a  mask  of  stream-line  form. 
This  mask  is  secured  to  the  ceiling  of  the  tunnel  and 
reduces  the  force  acting  on  the  spindle  itself,  and  thus 
the  spindle  correction.  Tiic  weighing  balance  consists 
of  a  weighing  scale  on  the  platform  principle  having 
three  axes — two  of  them  at  the  same  horizontal  line,  61 
in.  apart,  and  the  third  vertically  over  one  of  the  first, 
18  in.  above  it.  ^^'hen  a  model  is  set  at  a  given  angle, 
the  moments  acting  about  each  of  these  three  a.xes  are 
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llU'ilsiiri'd  l)_v  \vrij;liiii;,'  llifiii  mi  the  >i-,\U\  Willi  Ihcsc 
ilatii  it  is  ]i()ssililf  ill  ('(iiii|iiil('  liiH'i/.iinlii!  ami  \crlirai  cihii- 
lH)iU'iits  t)i'  llio  force  acting,'  on  tlie  jiiotlcl  -  fiiat.  is,  the 
drift  ami   lift — and   also  to  coiiiinilo   tlic   liiir  >>{  ji|i|ili- 

calion  of  the    force.     Ti'sts  are  iisiiallv    iiimle  al    sp I 

of  JO  mi.  per  lir.  ,\l.  this  spei'd  and  at  tiio  aiif,do  of  lea  I 
resistance  an  ordinaiT  ai'-ro|)lane-\\  ini;;  model  has  a  hoii- 
zoiital  resistaneo  of  sonielliini;-  los  than  /„  IK.  11.  is 
therefore  neeessary  that  the  halaiice  slmnld  he  capahle 
of  \vi'i^hiii>j  n  force  w  illi  acciirac\   to  ahunt  -'/ „  Ih. 

The  lar^e  size  of  the  tunnel  makes  it  j)ossihlo  to  lest 
full-sized  radiators  for  aero])lano  motors,  and  comparatiM' 
tests  have  recently  lu-eii  jnado  on  several  tyjies,  hoth  as  to 
air  resistance  and  cooling  eajiaeity. 

The  wind  Innnel  has  also  heen  used  \'nv  certain  other 
tests  that  are  not,  directly  counected  ^ilh  ai'i'imautics, 
such,  for  exanijile,  as  the  determination  of  Ww  inthience  of 
form  and  dimensions  on  tlio  size  of  ventilating  cowls  for 
use  on  ships.  These  tests  liavo  shown  that  it  is  not 
necessary  to  exceed  certain  dimensions,  which  arc  less  than 
ha\e  heretofore  been  used  in  many  cases.  It  is  proposed 
shortly  to  obtain  the  wind  resistance;  of  a  largi;  battle- 
ship, this  being  an  element  of  a  ship's  n^sistance  that  has 
not  previously  been  accurately  measured. 

In  conjunction  with  the  wind  tunnel  the  model  basin 
is  used  for  determining  the  best  form  of  floats  for  hydro- 
planes, and  there  will  no  doubt  be  many  other  cases  where 
the  data  derived  from  tests  made  in  the  water  may  be 
applieil  directly  to  ai'roplane  design. 
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A  handsome  municipal  office  building  was  completed 
by  the  City  of  Dallas  in  1915.  It  has  four  stories  and 
a  basement  and  houses  all  the  departments  of  the  munici- 
pal government.  The  exterior  is  of  white  marble.  On 
entering,  the  stranger  is  imjiressed  not  only  by  the  hand- 
some interior,  but  also  by  the  business-like  atmosphere 
and  the  total  absence  of  tyjiical  city-hall  surroundings — 
including  politicians. 

The  basement  contains  the  offices  and  station  house  of 
the  police  department;  the  first  floor,  the  water  depart- 
ment, bureau  of  sanitation,  etc. ;  the  second  floor,  the* 
offices  of  the  city  commissioners  (councilmen)  and  as 
handsome  a  city  council  chamber  as  can  be  found;  the 
third  floor,  the  city-engineering  department;  and  here 
the  stranger  engineer  will  stop  and  admire.  Fig.  1  shows 
a  floor  plan  of  this  half  of  the  third  floor,  and  the  figures 
inclosed  in  circles  with  the  arrows  show  the  approximate 
positions  from  which  the  views  Figs.  2  to  7  were  taken. 

One  enters  a  wide  corridor,  at  the  end  of  which  is  the 
office  bo3"'s  desk,  shown  in  the  foreground  of  Fig.  2. 
Behind  the  railing  are  the  desks  of  the  assistant  city  engi- 
neer, the  paving  engineer  and  the  permit  clerk.  The  door 
to  the  left  of  the  white  post  shown  in  Fig.  2  leads  to  the 
city  engineer's  private  office,  Fig.   3. 

The  city  engineer's  office  is  amply  large  and  can  ulti- 
mately be  further  subdivided.  In  front  of  the  chief's  desk 
are  a  mahogany  table  and  chairs,  where  he  may  gather  his 
heads  of  bureaus  around  him  for  a  conference.  On  the 
other  side  of  the  corridor,  passing  either  by  the  desks 
behind  the  railing  shown  in  Fig.  2  or  by  the  other  passage 
i^hown  on  the  plan,  Fig.  1,  is  the  main  drafting  room, 


l'"igs.  i  and  T).  As  will  he  seen,  this  is  ■•imply  hir;;e  anil 
not   \ct    fidly   utilized. 

Al  the  end  of  the  drafting  loom  is  a  fii'epi'oof  record 
\ault,  in  which  the  tile  plans  are  stoi'ed  in  mimhered  tin 
lases,  as  seen  in  l'"ig.  (!.  The  card  index  <;f  these  plans  is 
(|uite  naturally  considered  a  part  of  the  city  records  and 
is  stnred  in  this  \ault.  On  the  shelves  o|)|)osite  those  in 
111!'  \icu  are  olliers  especially  designed  I'nv  (irid  hooks. 
Sc|iaralcd  fmm  the  record  \ault  by  a  fireproof  wall  and 
entered  from  the  opposite  side,  on  the  corridor,  is  the 
insti-iinient  \anll.  wline  all  the  more  valuable  surveying 
and  sricht  illc  insi  iiimmts  are  stored.  'J'liis  is  plenty  largi; 
enough  to  he  used  as  a  secondary  record  vault. 

(ioing  back  to  the  city  engineer's  odice,  one  can  leave  hy 
a  door  ojiposite  the  desk,  shown  in  Fig.  3,  and  pass  into 
a  large  room  which  is  divided  by  railings  into  three  divi- 
sions, as  on  the  jdan.  Fig.  1.  I]ach  division  or  compart- 
ment has  a  separate  entrance  frnm  ihe  main  corridor  as 


FIG.    1.     I'UAN    OF    ENCUNEEUING    OFFICES    OF    THE 
CITY  OP  DALLA.S,  TEX. 

well  as  from  the  private  passageway  on  the  opposite  side 
of  the  room.  Fig.  7  gives  a  view  from  this  passageway. 
This  room  is  for  the  assistant  engineers  and  designers. 
The  detail  drawings  are  all  made  in  the  large  drafting 
room.  Figs.  4  and  5. 

For  the  convenience  of  the  commissioners  and  to  avoid 
a  good  many  trips  between  the  second  and  third  floors,  a 
set  of  maps  of  Dallas  have  been  prepared  and  mounted 
vertically  in  a  handsome  mahogany  cabinet  in  the  office 
cf  the  commissioner  of  water  and  sewers.  The  offices  of 
the  commissioners  and  the  mayor  are  all  intercommuni- 
cating. This  cabinet  now  contains  two  maps.  One  shows 
all  the  water-supply  mains,  hydrants,  etc.,  giving  sizes, 
and  the  other  is  a  similar  map  of  the  sewerage  system. 
It  is  intended  idtimately  to  have  a  third  map  of  a  topo^, 
graphic  survey  of  the  city.  In  the  city  engineer's  office 
are  small-scale  reproductions  of  these  maps,  on  which  by 
means  of  pins  with  different-colored  heads  the  chief  keeps 
tabs  on  various  lavement  openings  and  other  work. 

It  goes  without  saying  that  the  Dallas  city  government 
has  a  just  appreciation  of  its  engineers.  One  of  the  city 
commissioners,  Otto  H.  Lang,  is  a  consulting  engineer. 
The  fortunate  c^ity  engineer  to  possess  these  fine  quarters 
is  Hal  Moseley,  and  the  architects  who  drew  the  plans  for 
the  building  are  C.  D.  Hill  &  Co.,  Dallas.  The  consulting 
architects  were  Mauran,  Russell  &  Crowell,  St.  Louis,  Mo. 
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Systesm  in  tSiie  Bromx* 


'I'lir.  lului'c    iiidiistriiil 
New    V(iil\  City  swins  to 
zone  plan  now  undor  coiisiil 
areas  and  hiisinoss  stiwls 
l)uildin":s  tlic  conunission 


ilr\clu|i||irlll     ol'     till'     I'lI'dllS     ill 

lie  anipls  |iro\  idcd  Wiv  in  liir 
■y:\\  idii.  I II  sclcci  mil:  ^('^idl■llt  i;d 
IP  lie  rolrirtcd  iiLiaillsl  r;ii|ciry 
las  liccM  cai'diil  tu  ii\(iid  aiiy- 
tliinj,'  tliat  would  stand  in  tiu'  way  of  a  loj^ical  industrial 
di'Vi'loi)int'nt  or  tit'  up  projuTty  suited  to  sucli  (k'Vi'lo|)ni('nt. 

The  pro])!'!'  location  <>!'  a  site  tor  a  i'actory  or  other 
industrial  devi'loimient  depends  iarucly  on  ready  access 
to  land  and  water  transportation,  ea>y 
irrailes  iiiid.  \\)V  nian\  industrii's,  on 
(li>lanre  IVdiii  the  luisinoss  center  of 
the  lily.  Tiu'  I'li-niix,  hiMiiy;  surround- 
ed on  three  sides  hv  water  and  JKniiii;' 
two  larji'e  I'ailroad  systems  witliin  its 
limits,  is  advantaiicously  situated  in 
these  ])articulars.  01'  about  i'u't  mi. 
of  watorrroni  in  the  city,  the  limnx 
possesses  iS()  mi.  The  lluilson  liiNcr 
shore  on  the  west  is  not  availahle  For 
industry,  on  account  of  its  stecj)  slo])es, 
hut  the  lands  adjacent  to  tlie  Ihidson 
Kiver,  the  East  IJiver  and  the  creeks 
leading  into  it  are  of  low  elevation 
and  well  adapted  for  industrial  de- 
velopment. 

At  the  present  time  industries  are 
mainly  located  on  a  narrow  belt  alonii; 
the  Harlem  TJiver,  on  the  Bronx  Kills 
and  on  the  East  Eiver  south  and  west 
of  Hunts  Point,  where  a  large  indus- 
trial development  is  in  progress,  and 
along  the  Harlem  division  of  the  New 
York  Central  E.E.  It  will  be  noticed 
that  all  areas  are  in  quick  communi- 
cation with  the  center  of  the  business 
district  of  the  city.  Industry  will  nec- 
es.sarily  have  to  go  farther  away  as  it 
expands,  heavy  industries  requiring 
cheap  land  necessarily  going  farther 
than  industries  producing  goods  of 
high  value.  The  location  of  two  barge- 
canal  terminals,  the  completion  of  the 
New  York  Connecting  R.E.,  and  the 
proposed  industrial  railway  along  a  portion  of  the  Har- 
lem and  East  Rivers  make  it  probable  that  the  Borough 
of  the  Bronx  will  get  a  due  proportion  of  the  anticipated 
growth  of  industry  in  New  York  City,  when  room  for  such 
growth  has  been  provided. 

It  is  proposed  to  limit  the  height  of  all  buildings  in 
direct  proportion  to  the  street  width,  in  accordance  with 
|)resent  and  prospective  intensity  of  use.  Three  classes 
;jf  height  districts  have  been  suggested  for  the  borough 


helween  'J'liird  Ave.  and  llie  lironv  lliver,  where  the  most 
intense  use  is  anticipalecl.  All  the  remaining  imluslrial 
area-  in  the  honm^^li  are  in  di-liiils  in  wliirh  ;i  building 
lii'i,L'lil  III  I  i.o  limes  the  sti'irl  widili  is  ihi'  limiting 
liriLiliI,  except  certain  inconsiderable  areas  in  the  more 
reiiKite  pails  (if  liie  borough,  when;  the  limiting  height 
is  Ihcslreet  width. 

Furtiier  reslriclions  are  pru|iiise(l  as  to  the  lot  ai'ca  that 
may  he  covered  by  buildings,  whieli  are  shown  in  detail 
on  a  tentative  area-district  map.  A  belt  along  the  Har- 
lem River  and  considerable  areas  on  the  East  Iiiver,  bells 
along  the  JJron.x  Kiver,  Westchester  Creek  and  the  Harlem 


y////////,  ^id<^"f"'l  Disiricfa, 

Bu;inr3S  and  Jndushy 

■   ri^/ric/pofa^insf/ndusfiy 
Unresiricfcd  DisMcf:3 


TENTATIVE   U.SE   OF   DI.STRICTS   OR  BUILDING   ZONES  IN   THE  BOROUGH 
OF  THE  BRONX,  NEW  YORK  CITY 

On  ttie  oriRinal  map  the  complete  street  system,  with  names  of  streets,  was 
shown,  but  liere  all  streets  are  omitted  except  those  devoted  to  business,  and 
for  those  the  same  symbol  is  used  as  on  the  oris^inal  map.  For  strictly  resi- 
dential districts  the  original  map  showed  the  ordin.ary  street  symbols;  and  for 
unrestricted  districts,  the  same,  with  round  dots  added.  Undetermined  districts 
(of  which  there  are  none  in  the  Bronx)  are  shown  by  cross-hatching  in  the 
original  series  of  maps. 

division  of  the  New  Y'ork  Central  R.R.,  New  Y'ork,  New 
Haven  &  Hartford  E.R.  and  an  area  on  the  west  side  of 
Eastchester  Creek  may  be  considered  warehouse  districts. 
.Storage  buildings  therein  can  ordinarily  cover  the  entire 
lot  up  to  the  full  height  allowed.  All  factory  buildings 
in  these  areas,  however,  shall  have  outer  courts  not  less 
tiian  1  in.  in  least  dimension  for  each  1  ft.  in  height 
above  the  street,  when  required  by  law  to  have  courts. 
All  other  industrial  areas  in  the  borough  are  in  area 


.uid  they  are  shown  in  detail  on  a  tentative  height-district  districts  that  permit  industrial  buildings  to  cover  the 
map.  A  height  limit  of  two  times  the  street  width  has  whole  lot  on  the  ground  story  only.  Restrictions  as  t6 
been  planned  for  a  belt  along  the  East  River  waterfront  yards  and  courts  limit  the  area  that  can  be  covered  above 
that  story.     Y"ards  above  the  first  story  shall  be  not  less 

•From  a  preliminary  discussion  of  "Industrial  Zones  in  the  ^^^^^   2  in.  in  least  dimension  for  each   1   ft.  in  height  of 

Bronx,"    by    the    Commission    on    Building    Districts    and    Re-  ,.,,.. 

strictions  of  the  City  of  New  York  (Edward  M.  Bassett,  chair-  buildinjr  above  the  street.       Uhen,  llOWever,  a  buildmg  IS 

man;  Robert  H.  Whitten.  secretary).  Municipal  Building.  New  f'                          .                            J.^           ^  ~  j>.     j                        ,J 

York  City.     Simila'r  reports  are  being  made  on  other  parts  of  on  a  COmer  iot  or  IS  not  more  tlian   .50  It.  deep,  no  yaro 

New  York  City,  and  all   the   plans  are   being  thrown   open   to        .  .  .  „„„„+„    ;„    +U^„o 

consultation  and  criticism  before  the  commission  makes  its  is  required.     Requirements  as  to  outer  courts  in  tnese 

u"onm"nt°""''"''''"°"'   '°   '"'   ''°''""''   °'   Estimate   and    Appor-  ^^^^^    ^^^    ^^^^    ^,^^^^^    ^^    ^j^^^^    .^^    ^j^^    Warehouse    districts. 
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Great  increase  of  safety  in  railway  operation,  by  detect- 
ing piping  and  segregation  in  rails,  is  arrived  at  by  the 
plan  of  inspecting  the  interior  of  every  rail  ingot  instead 
of  only  three  ingots  in  each  heat.  This  new  plan  was  re- 
cently put  into  practice  by  R.  W.  Hunt  &  Co.,  as  inspectors 
for  the  Canadian  Pacific  Ry.,  the  Illinois  Central  R.R. 
and  the  Rock  Island  Ry.,  in  the  purchase  of  rails  from 
the  Algoma  Steel  Corporation,  Sault  Ste.  Marie,  Canada. 
The  two  pliotographic  views  herewith  show  how  this  sys- 
tem of  inspection  reveals  segregation  in  the  rail  when  the 
nonhomogeneity  of  structure  is  so  great  as  to  produce,  or 
threaten  to  produce,  brittleness.  Fig.  1  is  the  fracture 
of  a  satisfactory  rail,  showing  neither  pipe  nor  segrega- 
tion. Fig.  2,  another  rail  fracture,  shows  a  bright  fine- 
grained center,  interpreted  as  proof  of  dangerous  segre- 
gation. 

In  a  paper  presented  before  the  American  Railway 
Engineering  Association  at  Chicago  on  Mar.  21,  1915, 
Robert  W.  Hunt  and  C.  W.  Gennet,  Jr.,  gave  the  results 
obtained  by  using  this  test  on  a  large  lot  of  90-lb.  rail 
for  the  Illinois  Central.  The  inspection  reports  were 
made  in  such  form  that  it  was  possible  to  tell  which  rails 
or  heats  would  have  been  rejected  under  the  1915  spe- 
cification of  the  American  Railway  Engineering  Associa- 
tion. The  important  feature  of  the  comparison  is  that 
the  new  system  employed  all  the  tests  iixed  by  the  other 
specification  and  also  made  a  fracture  inspection  of  each 


ingot.  Tlius  the  new  system  used  all  the  information 
obtained  under  the  old  specification  and  much  supple- 
mental information,  which  resulted  in  discarding  some 
additional  bad  rails  and  in  saving  some  good  rails  that 
would  otherwise  have  been  rejected. 

The  A.  R.  H  A.  specification  requires  drop  tests  on 
three  top  rails  from  each  heat.  With  15  to  20  ingots  per 
heat,  as  in  this  case,  only  one-fifth  or  one-sixth  of  all 
the  ingots  are  tested.  Pipes  or  other  defects  in  the 
untested  80%  escape  detection.  On  the  other  hand,  if 
two  of  the  three  test  rails  are  bad,  all  top  rails  of  the  heat 
are  thrown  out,  whereas  the  Hunt  "nick-and-break" 
metliod,  which  tests  a  piece  from  each  ingot,  will  reject 
only  the  bad  rails  of  the  heat  and  will  save  the  good  ones. 

The  result  of  these  differences  is,  briefly,  as  follows: 
In  the  entire  lot  of  rail,  involving  1,002  heats,  16,297 
ingots  and  69,826  rails,  the  old  specification  would  have 
rejected  3,888  rails,  while  under  the  Hunt  test  only  2,083 
rails  were  condemned.  Thus  the  new  test  saved  2.58% 
of  the  entire, order.  At  the  same  time  not  less  than  930 
rails  (1.33%  of  the  total  order)  possessing  defects  serious 
enough  to  cause  rejection  would  not  have  been  detected 
under  the  old  specification,  but  were  discovered  and  cast 
out  by  the  Hunt  test.  About  half  of  these  bad  rails 
were  ])iped,  the  others  segregated. 

The  Hunt  test  is  made  by  taking  the  crop-end  rail  from 
the  top  of  the  ingot,  quenching  it  from  black  heat  to  nor- 
mal temperature,  nicking  it  on  head  and  base,  breaking 
it  at  the  nick  by  a  bulldozer  and  inspecting  the  fracture 
for  indications  of  piping  or  other  seams  or  segregation. 


SATISFACTORY  FRACTURE  FROM  TOP  OF  INGOT 
NO  SEGREGATION  SHOWN 


.SEGREGATION   SHOWN    BY    FRACTURE. 
BRIGHT  FINE-GRAINED  CENTER 
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I'lilly   (IcIiiuMl    liy    till'    rnlliiwiii;;   s|)iMirniitiiiii 


It    is   iiuin 
I'lnuHL's : 

The  ti<Bt  ploc'i'B  wlili'h  huvo  MUOcoMMfiiUy  wltlintcioil  llu' 
drop  tout  iiiid  uIho  u  |>luoi>  ri>)>i'OHi'ntliiK  tliu  ti)|i  vinl  of  till 
other  tup  rnllH  Hlutll  l>o  nli'koil  iiiid  brokm.  If  tlix  rriu'turi' 
BhowH  liiti'i'lor  (l<<r<<('t,  thi<  "A"  1)1-  top  mil  or  tlin  liiKot  Himll 
btt  r<<Jtu't(>(l  anil  ii  pliu'r  rut  fruin  ItH  liotloiii  <-iiil  lo  ri'|ii'«Hi-iit 
the  "If  or  MiMMiiid  nill  of  the  Miinic  liinol.  TIiIh  pici-..  Himll 
then  l>i'  nlt'ki-il  iiiul  bioki'ii:  iiixl  IT  ItH  fracturd  hMowh  IiUitIih' 
Offcot.  tin-  i-iill  ri'pii'Mi'iitcil  hIiuII  bi«  rojectoil.  Tin-  trHlliiK  by 
nIokliiK  and  brcaklnK  Hhall  proorod  proKi'i-MHlvi'ly  In  DiIh  man- 
ner on  all  tbi-  lallH  of  ouch  Innot,  If  nocoMHury.  and  they  Mhall 
bo  iiceopted  or  rejected  nccordln>t  uh  the  fracture  of  the  tcHt 
piece  rei)rcMontlnK   them   showN  Interior  defect. 

The  worilM  "Interior  defect"  «hall  be  Interijretcd  to  mean 
seams,  IninlnatlonM,  cavltleo,  Interpoucd  foreign  mutter  or  a 
briKht  flne-Kralned  center  evIdencInK  scKrenatlon,  mudo  vIh- 
Ible   by   the  destruction    testH,   the   auws   or   the   drills. 

Tliroo  dm])  to.'<t.><  on  top  rails  arc  mado  for  oach  lieat, 
a.>  in  tlif  ivjiiiiar  rail-tostin^  systems.     The  aiwvo-quoted 

chuist'  uixcs  the  (Mitirc  diircrcnrc  of  liu'    Hunt   spccilica- 
tum   from  the  A.   I.'.    Iv  A.  standard. 


Movnira^  Fofi'mms  for  IBtuinSdlairaj 
^e  Cs^Sairadleirs 


In  the  artiflc  '"Concrete  Coal  Cylinders  Built  with 
Moving  Forms,"  Enpineering  A^ews,  Mar.  2,  li)H),  the 
author,  Charles  H.  IIi<j;gins,  stated  that  he  was  consultinj^ 
entrinecr  for  the  owner,  preparing  the  plans,  letting  the 
contracts  and  supervising  the  construction,  and  that  the 
General  Contracting  and  Engineering  Co.  huilt  the  foun- 
dations and  the  concrete  coal  pockets.  Julius  G.  llocke, 
President  of  the  <jeneral  Contracting  and  Engineering 
Co.,  29  Broadway,  New  York  City,  has  called  attention 
to  the  fact  that  the  structural  plans  were  made  hy  his 
company  and  quotes  the  following  paragraph  inserted  in 
the  contract  hy  Mr  Higgins: 

The  design  of  the  work  included  in  this  contract,  including 
all  foundations  and  reinforced-concrete  construction  through- 
out, has  been  made  by  the  contractor,  who  hereby  assumes  all 
responsibility  for  the  strength,  safety,  adequacy  and  com- 
pleteness of  the  finished  coal  pockets,  until  final  acceptance 
by  the  engineer.  .  .  .  The  test  for  final  acceptance  shall 
be  made  by  the  owner  filling  the  pockets  with  coal  and  using 
these  coal  pockets  in  the  usual  course  of  business  for  a  winter 
season. 

Mr.  Hocke  states  that  the  credit  for  this  particular 
design  is  due  to  the  company's  engineer,  A.  I\I.  Brothers, 
who  introduced  this  metliod  of  construction  with  moving 
forms  in  building  circular  coal  pockets  in  New  York  and 
vicinity. 

u\Ir.  Higgins,  upon  being  informed  of  the  contention, 
fully  agreed  with  Mr.  Hocke  as  far  as  concerned  the  de- 
sign of  the  concrete  coal  cylinders,  stating  that  this  type 
of  construction  is  fully  dealt  with  in  Milo  S.  Ketchum's 
book,  "The  Design  of  Walls,  Bins  and  Grain  Elevators," 
1911  edition.  Mr.  Higgins'  article  was  only  a  part  of  a 
general  article  describing  the  Perry  coal-handling  plant 
as  a  whole.  The  plant  as  a  whole  was  a  design  of  his 
office;  it  was  executed  by  contracts  let  and  carried  out 
under  the  supervision  of  his  office.  There  were  seven 
contracts,  of  which  the  General  Contracting  and  Engi- 
neering Co.  had  one,  although  not  the  largest. 

The  General  Contracting  and  Engineering  Co.  has  the 
privilege  of  using  the  patented  device  for  raising  the 
forms — in  other  words,  the  jack.s — in  the  New  York  ter- 
ritory. ]\Ir.  Hocke  states  that  it  is  his  understanding  that 
the  patents  for  the  jack  are  owned  by  E.  H.  Folwell  and 
W.  E.  Sinks,  1811  Fisher  Building,  Chicago,  from  whom 
his  company  acquired  the  right  to  use  the  device. 


Enifineerin^   MetHods   of  Arnimy 
Post  Plannim^f  andl  Desn^im 

!>'>      !>'.     ('.     II   \liW.M  AN* 

III  view  (if  till'  jircscnt  agitation  lor  military  ])rc])ar- 
cdiicss,  iiicluding  an  increase  in  our  sliinding  army,  it 
may  not  be  anii.ss  to  give  a  brief  diitlinc  of  tlu;  iiKfthods 
of  housing  our  present  army  and  the  functions  of  the 
civil  engineers  connected  with  if,  as  an  indication  of  the 
opportunities  for  civilian  engineers  in  the  ev(,'nt  that  the 
administration's  program  is  carried  througli. 

Our  army  is  at  present  divided  into  two  g(^neral  divi- 
>ions.  The  larger  is  the  mobile  army,  comprising  the 
infantry,  cavalry,  field  artillery,  engineers  and  signal 
cor])s  of  the  combatant  force  and  the  hospital  corps  and 
army  service  corps  of  the  noncomliatant  force.  The 
smaller  division  is  the  coast  artillery,  which  mans  our 
seacoast  defences,  forming  the  immobile  army. 

Tlie  moliile  army  is  quartered  in  a  large  number  of 
])osts  throughout  the  continental  United  States,  Alaska, 
Hawaii,  Porto  Eico  (Porto  Eico  Provisional  Eegiment), 
Canal  Zone  and  the  Philippines  (United  States  regulars 
and  the  Philippine  scouts).  The  immobile  army  ia 
quartered  along  our  coasts,  wherever  protection  is  deemed 
necessary.  The  larger  part  of  our  numerous  posts  are  of 
])racticaily  no  strategic  value,  and  many  are  in  varying 
degrees  of  ruin  and  decay.  As  a  rule,  they  are  too  small 
to  accommodate  an  entire  regimental  unit,  although 
there  are  a  few  notable  exceptions,  such  as  Fort  William 
McKinley,  Manila;  Fort  D.  A.  Eussell,  Cheyenne,  Wyo. ; 
Fort  Leavenworth,  Kan. ;  Fort  Eiley,  Kan. ;  Fort  Sill, 
Okla, ;  Fort  Sam  Houston,  Tex. ;  and  Schofield  Barracks, 
Hawaii.  Many  of  these  posts,  especially  in  the  West  and 
Southwest  and  including  the  $.5,000,000  Fort  D.  A.  Eus- 
sell, have  been  slated  for  abandonment  as  being  useless 
and  of  no  strategic  value ;  but  except  in  a  few  minor  in- 
stances the  congressional  "pork  barrel"  has  been  too 
strong.  The  Western  posts  are  in  large  measure  the 
remnants  of  posts  that  were  of  importance  in  the  early 
days  of  unsettled  frontier  conditions  and  are  in  bad  re- 
pair and  constitute  a  large  item  of  expense  for  upkeep. 

Present  Posts  Could  Be  Eeplaced  by  a  Fevt 
AT  Strategic  Points 

It  has  been  the  desire  of  certain  army  officials  to  re- 
place practically  all  the  present  posts  by  the  establishment 
of  some  eight  or  nine  large  posts  situated  at  strategic 
points  along  our  three  coasts  and  two  frontiers,  with 
large  reserve  posts  at  suitable  interior  points.  By  this 
means  it  will  be  possible  to  have  large  masses  of  troops  A 
together  for  purposes  of  maneuvers  and  to  reduce  in  great  If 
measure  the  cost  of  maintaining  the  military  establish- 
ment. Aside  from  the  question  of  expense  the  most  criti- 
cized fault  of  our  present  system  is  the  enforced  division 
of  tactical  units;  in  many  cases  even  so  small  a  division 
as  a  regiment  is  split  up  into  four  or  five  detachments. 

The  construction  and  maintenance  of  the  army  posts 
are  handled  by  the  Quartermaster  Corps  of  the  army. 
The  present  corps  is  the  result  of  the  combination  of  the 
former  Quartermaster,  Commissary  and  Pay  departments 
and  has  charge  of  the  commissariat,  pay,  transportation, 
clothing  and  equipage  (other  than  ordnance)  in  addition 
to  the  duties  already  mentioned. 
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Contrary  to  the  Ijoliol'  of  most  civilians,  who  have  at 
best  a  rather  hazy  knowledge  of  our  army,  the  Army 
Engineer  Corps  does  not  do  the  engineering  work  of  the 
army  in  connection  with  army  posts,  aside  from  fortifi- 
cations and  allied  works.  New  construction  in  and  around 
the  posts  is  in  charge  of  an  officer  of  tlic  Quartermaster 
Corps  (a  nontechnical  man  from  tlie  infantry,  cavalry  or 
artillery),  who  has  as  an  assistant  in  direct  charge  of  all 
technical  matters  a  civilian  engineer  designated  as  Civil 
Engineer  and  Superintendent  of  Construction. 

The  engineering  work  in  the  construction  of  posts  is 
extremely  varied.  In  posts  in  the  interior  the  work  com- 
prises building  construction  (including  plumbing  and 
electric  work),  water-distributing  systems,  water-supply 
systems  (from  wells,  springs,  and  other  sources),  sewage 
and  sewage-disposal  plants,  garbage-disposal  plants, 
electric-lighting  plants  and  systems,  ice  and  cold-storage 
plants,  walks,  pavements ;  highways,  bridges,  storm  sew- 
ers, reservoirs,  rifle  ranges,  and  in  fact  everything  re- 
quired to  make  the  post  an  independent  community.  At 
posts  situated  by  the  sea,  such  as  those  for  the  coast 
artillery,  these  features  may  be  supplemented  by  sea  walls, 
wharves,  docks,  sewer  outfalls  and  other  works  of  a  marine 
character. 

The  buildings  constructed  are  also  greatly  varied  in 
character  and  include  barracks,  officers'  quarters,  store- 


obtained,  as  supervision,  incidental  expenses,  transporta- 
tion, etc.,  are  not  chargeable  to  the  appropriation  for  the 
work.  Construction  by  day  labor  is  also  handicapped 
l)y  regulations  covering  the  receipt  of  sealed  bids  for 
items  of  material,  etc.,  and  red  tape  of  varijus  sorts. 

The  work  done  is  nearly  always  of  the  best  class,  no 
expense  being  spared  to  secure  construction  of  a  per- 
manent character.  Wliile  the  first  cost,  per  capita,  is 
high,  it  reduces  the  large  and  constantly  increasing  main- 
tenance cost  consequent  to  flimsy  construction.  The  per 
capita  cost  of  Fort  Crockett,  Tex.,  upon  which  the  writer 
was  engaged,  was  about  $2,000,  which  figure  is  for  rein- 
forced-concrete  buildings  founded  on  piles.  The  cost  of 
officers'  quarters  was  about  $8,500  per  capita,  which  ex- 
tremely high  figure  is  doubtless  exceeded  in  posts  housing 
the  other  arms  of  the  service  in  which  there  is  no  congres- 
sional limitation  on  the  cost  of  officers'  quarters. 

Our  Posts  Too  Rambling  ;  Denser  Housing  Desirable 

The  arrangement  of  posts  has  been  much  criticized  be- 
cause of  their  rambling  nature.  This  is  well  exempli- 
fied in  the  accompanying  plan.  The  sketch  shows  a 
new  coast-artillery  post  (all  buildings  of  concrete)  housing 
two  companies  of  109  men  each.  While  this  arrange- 
ment has  the  advantage  of  being  roomy  and  park-like, 
it  necessitates  an  inordinate  amount  of  engineering  ex- 


FORT    CROCKETT,    TEX.,    COAST    ARTILLERY 


1— Stable 

2 — Wagon  shed 

3 — Forage  shed 

4 — Oil  house 

5  to  8 — N.  C.  O.   quarters 


10  and  13 — Mess  halls 

11  and  14 — Lavatories 

12  and  15 — Barracks 
16 — Gymnasium 

17 — Substation 


IS — Quartermaster    shops 

lit — Coal  shed 

20 — Bakery 

21 — Fire  station 

22 — Quartermaster    storehouse 


23 — Ordnance  machine  shop 

24 — Guard  house 

2.") — Administration 

26 — Commanding  officer 

27   to   30 — Company  oflicers 


houses,  stables,  magazines,  bakeries,  mess  halls,  lavatories, 
gymnasiums,  guardhouses  and  shops  of  various  kinds. 
Many  of  the  older  Western  posts  are  built  of  adobe,  while 
others  are  of  stone,  brick  and  wood.  The  newer  posts 
are  almost  entirely  of  brick  and  concrete.  Fort  Sill,  Port 
Crockett  (Tex.)  and  posts  near  Honolulu  are  among  the 
later  ones  in  which  reinforced  concrete  is  largely  em- 
ployed. In  tlie  Pliili])pines  wood  and  nipa  palm  are  most 
commonly  used. 

Plans  for  buildings  are  generally  prepared  in  the  olfice 
of  the  Quartermaster  General  at  Washington  by  civilians, 
although  in  many  instances  they  are  made  by  the  local 
civil  engineer.  Plans  for  the  engineering  features  in- 
volved are  usually  prepared  by  tlie  local  civil  engineer, 
subject  to  the  approval  of  the  Quartermaster  General. 
Work  is  nearly  always  done  by  contract,  in  some  cases 
by  day  labor,  or  "purchase  and  hire,"  as  it  is  oflicially 
called.  Owing  to  the  system  of  accounting,  no  exact 
figures  covering  the  cost  of  any  specific  work  can   be 


pense  in  providing  water  and  sewer  systems,  walks,  roads 
and  so  on.  Not  only  is  the  original  cost  high,  but  the 
maintenance  is  equally  expensive;  and  the  care  of  the 
grounds  requires  on  the  part  of  the  soldier  much  work 
that  might  be  put  to  better  advantage. 

It  has  been  suggested  that  the  employment  of  the 
European  system  of  housing  would  be  advantageous,  put- 
ting large  units  under  one  roof  instead  of  constructing 
sejtarate  buildings  for  each  company  or  troop,  as  in  the 
United  States.  This  plan  has  been  tried,  it  is  believed, 
at  Corrcgidor  Island,  in  Manila  Bay,  where  one  barrack 
has  been  erected  for  1  i  companies  of  coast  artillery.  The 
scheme  could  be  carried  still  farther  to  good  advantage 
l)y  providing  apartment  houses  for  officers.  In  fact,  one 
large  building  could  well  hou.se  the  entire  regimental 
organization — officers,  enlisted  men,  supplies  and  equip- 
ment— at  an  enormous  saving  in  initial  and  operating 
expenses.  Whether  the  attempt  to  adopt  this  system  will 
succeed  is  problematical,  as  the  army  is  very  conservative. 
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Tlic  niiiiiitcmincc  nl'  a  pnsi  aflcr  it  is  Imiicii  (i\cr  to 
tho  i'(iiiimaiuliiii,'  oHiicr  is  altcniU'd  to  hy  a  force  of  iiic- 
<liaiii('s  imdfr  tlio  post  (HiartcrmashM-.  Tlieso  nn'chaiiiis 
wore  foriiiorly  all  iiviliaiis.  I)iit  are  now  iM-iii;;  ic|ila(i'(l 
f,'ra(hially  by  rnlistcd  iiiccluniics  in  the  newly  eslahlislied 
Army  Service  Corjis  (nontiuidmlaMt ).  Kacli  post  has  a 
rcjiular  force  of  painters,  carpenters,  ])hnnl)ers  and  lilack- 
sniitlis,  with  snch  other  mechanics  as  may  he  necessary 
to  operate  and  nniintain  sju'cial  works,  snch  as  ice  plants, 
oloctric  |)lanls  and  sawmills.  'I'lie  system  of  nniintc- 
nance.  lackiiiji  a  comi>etent  technical  hi'ad,  is  nnsatis- 
faetory,  especially  in  <  oniirrtinn  with  the  ciiiiinccriii;;' 
features.  It  seems  to  !»•  tlic  iiilc  imt  (o  kcc])  any  |)lans 
on  lile,  and  as  a  consoqiiciu c,  litilc  i>  known  of  snhsurface 
works.  It  is  safe  to  say  that  at  least  one-third  of  the 
money  spent  on  nniintenance  coidd  ho  saved  under  proper 
management.  Tho  system  is  in\ich  tho  same  as  the  one 
in  vogue  in  our  nnmicipalities,  where  costly  engineering 
works  are  placed  in  tlie  hands  of  inexi)erienced  men  for 
operation  and  maintenance. 

If  our  military  estahlishnient  is  to  he  enlarged  as 
planned,  immense  sums  will  he  spent  for  its  housing; 
and  it  is  sincerely  to  be  hoped  that  the  present  rambling 
posts  will  be  superseded  by  more  compact  and  unified 
ones  on  tlie  Euroi)ean  system.  It  is  still  more  to  be  de- 
sired, from  the  standpoint  of  efficiency,  that  the  posts  be 
located  by  the  army  staff  instead  of  by  hungry  con- 
gressmen. 


T&ie  Oifcesitnv©  IcmiS^^nETiS^ttnoira  ana 
^sa^aimeeir'aiffig  Edtuicsxtaomi 

By  William  T.  CAitrEXTEU* 

There  is  at  tlie  present  time  a  widespread  discussion 
of  engineering  education.  Various  professors  of  civil 
engineering  are  bewailing  a  real  or  apparent  falling  off 
in  tho  registration  in  their  departments,  and  the  engi- 
neering press  is  being  fairly  bombarded  with  explanations 
and  denials.  Witliout  attempting  to  discuss  this  sub- 
ject in  general,  the  writer  desires  to  point  out  what  seems 
to  him  a  defect  in  the  most  common  method  of  teaching 
engineering.  If  he  were  asked  to  name  the  point  wherein 
he  considers  his  undergraduate  course  weakest,  the  reply 
would  be  that  subconsciously  the  students  acquired  the 
idea  that  engineering  is  a  finished  science. 

The  courses  in  design  were  based  on  "This  is  the  way 
to  do  it."  If  a  plate-girder  span  were  the  subject  for 
discussion,  a  blackboard  sketch  was  supplied,  showing  all 
details,  and  the  method  of  computation  was  explained 
minutely,  so  that  the  design  became  merely  an  exercise 
in  arithmetic  and  drawing.  The  students,  of  c:)urse, 
were  told  by  word  of  movith  that  the  successful  mm  in 
after  life  were  those  fellows  who  could  think  for  them- 
selves and  that  principles  rather  than  facts  were  the 
things  to  which  the  mind  should  be  applied ;  but  the 
minuteness  with  which  methods  of  design  were  described 
tended  to  produce  in  the  minds  of  the  students  the  idea 
that  the  last  word  had  been  said  and  that  any  idea  the 
student  might  independently  originate  must  be  one  al- 
ready tried  in  the  balance  and  found  wanting. 

Principles,  of  course,  were  taught  and  insisted  upon ; 
but  if  the  writer  remembers  accurately  the  sentiments  of 


•Engineer   In   charge,    sewage-disposal    experimental    plant, 
Brooklyn,  N.  Y. 


liis  classmates  (and  his  own),  the  tendency  was  to  shirk 
hucii  study,  on  the  assum|>tion  tlwit,  inasmuch  as  some 
jtioneer  ha<l  derived  the  formula  and  the  tal)ulatcd  valuGH 
could  he  ascertained  by  referring  to  any  standanl  hand- 
book, any  elFort  to  get  a  masterly  grasp  on  the  great 
underlying  principle  would  result  in  an  accompli.-lniicnt 
moi'e  ornamental   than   useful. 

This  tendency  to  ex])lain  to  tho  .student  "how  to  d(;  it" 
is  ap])arcntly  due  to  a  failure  on  the  pai't  of  the;  college 
to  a|)prcrialc  the  essential  dilTereiice  between  the  objects 
souLiht  in  nil  ciigiiic<'ring  oflice  and  those;  to  he  sought 
in  an  iiitiiiicniug  s(  lionl.  In  llie  former  the;  bridge,  the 
liiiliiiad,  till'  -cwci-  is  the  object  sought.  In  the  Kchool 
a  trained  brain  is  what  is  aimed  at.  Consequently, 
methods  of  instruction  that  are  legitimate  when  a  new 
man  is  being  "broken  in"  to  a  job  are  not  suitable  to 
tho  training  of  men  for  the  .solution  of  problems  some 
of  which  have  no  precedent  whatever. 

Progress  in  any  line  of  human  endeavor  can  only  result 
when  someone  says,  "That  is  indeed  a  way  to  do  it,  but 
not  necessarily  tlio  way,"  and  proceeds  to  try  his  idea. 
Progress  may  not  result  even  tlien,  but  it  surely  cannot 
occur  otherwise ;  and  the  earlier  the  instinct  to  seek  im- 
provement is  instilled  into  the  mind  the  greater  the 
likelihood  that  the  person  Avill  contribute  to  progress. 

As  this  article  is  desired  to  be  constructively  rather 
than  destructively  critical,  it  remains  to  point  out  how 
the  writer  would  go  about  instilling  the  creative  instinct. 
First  and  foremost,  the  instructor  must  himself  be  crea- 
tive. It  is  desirable,  but  by  no  means  sufficient,  that  he 
should  be  thoroughly  familiar  with  the  best  existing 
practice  of  his  profession.  The  student  should  be  shown 
how  the  present  state  of  knowledge  was  attained.  As  an 
example,  suppose  the  Kutter  formula  is  under  discussion. 
A  short  talk  on  the  manner  in  which  Ganguillet  and 
Kutter  arrived  at  their  famous  empirical  expression  for 
the  flow  of  water  in  open  channels  will  be  very  apt  to 
set  some  of  the  students  to  wondering  if  the  science  of 
hydraulics  is  not  even  yet  susceptible  of  some  improve- 
ment. The  laboratory  should  be  substituted  for  the 
textbook  as  far  as  possible.  A  seminar  course  during 
the  junior  and  senior  years  might  well  occupy  some  of 
the  time  now  spent  in  detail  studies  which  the  student 
will  probably  have  to  relearn  when  he  gets  into  practice. 
In  this  course  the  widest  latitude  of  discussion  should 
be  encouraged.  The  writer,  if  charged  with  the  conduct 
of  such  a  course,  would  jDermit  the  student  to  question 
Newton's  law  of  gravitation,  if  he  would  give  some  rea- 
son for  his  doubt.  The  engineering  papers  would  furnish 
abundant  material  for  such  discussions ;  and  while  there 
would  be  some  weird  ideas  brought  to  light,  they  would  be 
ideas,  "poor  things,  but  their  own." 

The  writer  wishes  to  disclaim  any  idea  that  creative 
imagination  is  the  whole  story,  that  accuracy,  concen- 
tration, patience,  etc.,  are  not  equally  important ;  but  he 
does  wish  to  claim  for  it  a  standing  of  no  mean  propor- 
tion in  the  equipment  of  the  engineer  and  to  urge  that 
instructors  in  engineering  strive  to  make  their  students 
create.  Too  often  the  graduate  of  an  engineering  school 
is  able  to  do  only  what  he  has  learned  to  do,  paying  for 
this  knowledge  from  $2,000  to  $5,000  and  several  valua- 
ble years  of  his  life,  whereas  this  sacrifice  entitles  him 
to  a  mental  equipment  placing  him  as  far  above  the  fel- 
low who  has  "learned  while  he  earned"  as  the  financier 
is  above  the  mere  bank  clerk. 
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Columbia  Uxiveksity 

This  institution  will  hereai'tcr  confer  the  degree  of 
master  of  science  \ipon  gradxiate  engineering  students 
who  satisfactorily  complete  the  graduate  course  in  high- 
way engineering.  From  1911  to  1915  the  graduate 
engineering  students  who  specialized  in  highway  engi- 
neering were  candidates  for  the  degree  of  master  of  arts. 

An  industrial-research  engineering  laboratory  to  cost 
$500,000,  with  equipment,  and  to  have  a  foundation  fund 
of  $2,000,000  to  $5,000,000,  has  been  proposed  by  Dean 
F.  A.  Goetze  and  members  of  the  faculty  of  the  Graduate 
Engineering  School  of  Columbia  University.  The  labora- 
tories would  be  open  to  manufacturers  and  individuals 
for  the  solution  of  any  iiulustrial  and  engineering  prob- 
lems. 

University  of  Illinois 

A  mogul  locomotive  has  been  received  by  the  College 
of  Engineering  from  the  Illinois  Central  E.E.  It  has 
been  known  in  the  records  of  the  railroad  company  as 
locomotive  No.  431.  It  has  19x26-in.  cylinders  and 
weighs  with  its  tender  200,000  lb.  It  was  taken  from 
service  and  put  through  general  repairs  before  delivery 
to  the  university. 

This  locomotive  will  be  used  for  instructional  work  in 
the  locomotive  laboratory  during  intervals  between  re- 
searches involving  the  use  of  more  modern  engines,  and 
ultimately  will  probably  find  a  place  in  the  university's 
locomotive  museum. 

UXIVERSITY    OF    CaLIFOKNIA 

The  $1,800,000  of  "University  Building  Bonds,"'  voted 
by  the  people  of  California  through  approval  of  an  initia- 
tive measure  proposed  by  the  alumni  of  the  University 
of  California  for  additional  building  work  on  the  Uni- 
versity of  California  campus  at  Berkeley,  have  been 
segregated  by  the  regents  of  the  university  as  follows: 
Benjamin  Ide  \Mieeler  Hall,  a  classroom  building  with 
a  capacity  of  3,500  students,  its  exterior  to  be  of  white 
granite,  $700,000 ;  completion  of  the  university  library, 
of  which  the  present  ]iortion  was  built  at  a  cost  of  $810,- 


000,  mostly  defrayed  by  the  bequest  of  Charles  F.  Doe, 
$525,000;  second  unit  of  the  group  of  agricultural  build- 
ings, $350,000;  first  unit  of  a  group  of  permanent  liuild- 
ings  for  chemistry,  $160;000;  new  unit  for  the  heating 
and  power  plant,  $70,000;  furnishings  and  equipment 
for  the  four  struetures  first  mentioned,  $134,000. 

The  steel  frame  for  Benjamin  Ide  Wheeler  Hall  has 
been  completed,  and  work  has  been  begun  on  the  setting 
of  the  granite.  The  contract  for  structural  steel  and 
steel  erection  has  been  let  to  the  Pacific  Rolling  xMill  Co. 
at  $46,232,  and  work  on  the  completion  of  the  building 
is  about  to  begin. 

An  addition  to  the  university  library  is  being  made 
at  a  cost  of  $525,000,  The  part  of  the  building  now  in 
use  was  completed  about  five  years  ago  at  a  cost  of 
$()83,443,  defrayed  from  the  bequest  of  Charles  Franklin 
Doe,  and  at  a  further  cost  of  $200,000  for  the  steel  book- 
stacks  and  equipment.  The  work  now  to  be  carried  out 
will  increase  the  book-storage  capacity  of  the  building 
from  300,000  to  1,000,000  volumes,  though  the  full 
amount  of  bookstacks  will  not  for  the  present  be  in- 
stalled. 

Rice  Institute 

Rice  Institute,  Houston,  Tex.,  which  Avas  organized  in 
1908  and  opened  its  doors  in  1912,  this  year  graduates  its 
first  class.  In  this  class  are  seven  engineering  students, 
although  the  engineering  courses  were  not  started  until 
1915.  There  are  now  about  80  in  the  engineering  courses. 
There  will  be  ultimately  four  engineering  departments — 
civil,  mechanical,  electrical  and  chemical.  The  head  of 
the  department  of  civil-engineering  is  Hugh  Miller, 
formerly  of  the  Clarkson  Institute  of  Technologj^  Pots- 
dam, N.  Y. ;  the  head  of  the  electrical-engineering 
department  is  H.  K.  Humphrey,  formerly  with  the  General 
Electric  Co.,  Schenectady,  N.  Y. 

This  institution,  although  America's  newest  technical 
school,  is  one  of  the  most  heavily  endowed,  having  a 
fund  of  over  $10,000,000.  The  trustees  have  adopted  a 
policy  of  spending  only  the  income,  including  expendi- 
tures for  buildings  and  equipment.  It  is  designed  to 
have  here  eventually  one  of  the  finest  institutions  of  the 
country.  The  accompanying  views  show  the  buildings, 
v.hich  were  designed  by  Ralph  A.  Cram,  Boston. 
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FIGS.   1   TO  3.     CAMPUS  AND   nUII.DINCS  AT   RICE   INSTITUTE.  HOUSTON,  TEX. 
Fifi.    1 — Engineering  building.      Fig.   2 — Ph.v.sics   and   Architeoture    (left)    and    Administration    (right)    buildings 

Fig.  3 — Campus  with  Uorniitoiies  in  left  foreground 
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Pl^sCi^Aims^  Old  Water  Tuimmels 

r.v    1'.   A.   SMnii'^ 

Two  T-I't.  ;iliiii:(lini('il  luiiiH'ls  of  tlic  (!iufii;.'(>  watfi-- 
works  I'xtciul  ilia^diiiilly  iiiulcr  |iii\ati'  |in))ii'rty  iiislcad 
1)1"  lullowiii;,^  till'  stn't't  liiu's,  as  in  recent  practice.  'I'lie 
invert  elevation  Iteinjj  ii  to  (I'J  It.  liclow  datum,  llie 
tunnels  have  eau.^ed  some  trouble  witli  (Icep  I'ounilations 
for  huildings,  as  water  entered  them,  althouf^h  they  were 
liulklu'aded.  At  the  ollice  huildinjr  of  the  Chicago,  Jiur- 
lington  &  Quincy  K.H.  the  founchilion  piers  broke  throii,i;li 
one  of  tile  tunnels;  and  although  bulkheads  were  jjlaccd 
oil  each  >ide  of  the  structure,  the  walci-  would  rise  in 
tlu'  tunnel  to  such  a  liciLilit  as  to  Hood  the  boiler  room. 
The  eom])any,  therefore,  sank  a  shaft  to  the  tunnel  and 
installed  a  ccntrit'iisjal  luinip.  which  had  to  be  operated 
intermittently  to  keep  the  boiler  room  dry. 

When  the  new  Union  Station  was  being  iilanned,  an 
agreement  between  the  city  and  the  railway  companies 
provided  for  filling  about  IW)  ft.  of  one  tunnel  and 
building  several  bulkheads.  Fig.  1  shows  the  old  and 
new  water  tunnels  and  also  the  plugging  and  bulkheading 
of  the  former. 

The  city  decided  'to  do  this  work  with  its  own  forces. 
It  was  in  local  charge  of  the  writer  as  assistant  engineer, 
and  under  the  direction  of  Henry  AV.  Claiisen,  engineer 
of  water-works  construction,  and  John  Ericson,  city 
engineer. 

Closing  the  Crosstown  Tunnel 

The  first  operation  was  to  sink  a  414-ft.  shaft  on  city 
pro])erty  east  of  the  river.  The  tunnel  was  struck  at 
about  60  ft.  below  the  surface,  and  a  No.  2  Emerson 
pump  was  operated  day  and  night  until  it  was  pumped 
out.  Meanwhile,  another  shaft  was  sunk  south  of  the 
Burlington  Building;  and  this  was  completed  without 
difficulty,  as  the  pump  at  the  Madison  St.  shaft  had 
lowered  the  water.  The  old  bulkhead  at  Jefferson  St., 
though  of  excellent  concrete,  was  found  to  leak  badly 
along  the  upper  half  of  the  circumference,  evidently 
due  to  shrinkage  of  the  concrete  and  the  inability  of 
making  it  a  tight  fit  in  the  tunnel. 

The  filling  of  the  tunnel  proper  began  Jan.  25,  1915, 
starting  at  the  bulkhead.  A  3-in.  pipe  was  placed  in 
the  invert  to  take  care  of  the  water  and  prevent  hydro- 
static pressure  on  the  new  concrete.  The  tunnel  was 
filled  for  20  ft.  with  gravel  concrete  (1:2:4).  Next 
to  this  was  27  in.  of  1 :  2  grout ;  then  a  3-ft.  clay  bulk- 
head, well  tamped;  and  next  to  this,  6  ft.  of  concrete. 
After  the  concrete  were  successively  placed  53  ft.  of 
1:4:8  concrete,  12  ft.  of  clay,  7  ft.  of  concrete,  4  ft. 
of  clay  and  31/2  ft.  of  1:2:4  concrete.  Still,  the  water 
would  appear  and  nearly  fill  a  2-in.  pipe  tliat  was  placed 
in  the  invert. 

It  was  decided  then  to  place  near  Van  Buren  St.  a 
special  bulkhead  14  ft.  in  diameter  and  2  ft.  thick. 
In  order  to  make  sure  of  its  being  completely  filled  a 
3-in.   grouting  pipe  was  sunk   from  the  surface  of  the 

•Assistant  Engineer,  Department  of  PubHc  Works,  Chicago. 


.■-■trccl.  inririn;;  tiii'crdwii  of  llic  tunnel.  The  I  l-fl.  ring 
was  c\(a\alc(|  and  llic  clay  ii.scd  for  part  of  th(t  (illiiig, 
it  always  being  well  lamped  against  th(!  wall  of  the  tunnel. 
Till'  tliiw  of  the  water  diminished,  but  a  2-in.  pipe  was 
placcij  near  the  bottom  of  the  bulkhead  to  provide  an 
<\it  for  the  gathering  water. 

A  timlxjr  form  was  placed  and  tlu;  concrete  bulkhead 
was  poured  Feb.  20,  mixing  the  grout  on  the  sidewalk 
and  |iouring  it  down  the  3-iii.  pi])e.  The  grout  was 
composed  of  porlland  cement,  torjjedo  sand  and  bank  sand 
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FIG.    1.      PLAN    SHOWING   ABANDONED    WATER    TUNNELS 
1 — Track   space   for   new   Union   Station.      2 — Main   building 
for    new    station.      3 — Burlington    Building.      4 — Site    for    new 
freight  terminals 

mixed  with  a  slight  excess  of  water  so  as  to  make  the 
grout  of  a  semifluid  nature  to  fill  all  the  voids.  Under 
the  heavy  pressure  the  wooden  form  bulged  considerably, 
but  did  not  fail,  and  the  bulkhead  was  filled  successfully. 

A  timber  bulkhead  that  the  Burlington  company  had 
placed  was  removed,  and  a  timber  frame  was  placed  at 
the  south  building  line,  to  act  as  a  form  for  the  concrete 
filling.  A  section  (18  ft.  thick)  of  1:2:4  concrete  was 
placed  next  to  this  form,  then  a  17-ft.  section  of  1:4:8 
concrete,  then  a  6-ft.  clay  section  and  finally  a  13-ft. 
section  of  1:4:8  concrete.  This  work  was  done  while 
the  grout  bulkhead  at  Van  Buren  St.  was  given  time  to 
set.  Two  rings  12  ft.  in  diameter  and  3  ft.  wide  were 
also  cut  in  the  tunnel  on  each  side  of  the  shaft  in 
preparation  for  the  principal  bulkhead,  which  was  located 
right  under  the  shaft. 

The  flow  of  water  through  the  2-in.  pipe  in  the  Van 
Buren  St.  bulkhead  had  practically  ceased.  This  pipe 
Avas  capped,  and  a  3-ft.  clay  plug  was  tamped  next  to 
the  grout  bulkhead.  Then  concrete  (1:4:8)  was  placed 
for  62  ft.;  next  a  5-ft.  plug  of  clay,  well  tamped;  then 
24  ft.  of  concrete;  8.5  of  clay;  80  ft.  of  concrete  with 
5  ft.  of  clay  plug;  then  51  ft.  of  concrete;  14  ft.  of 
clay  and  6  ft.  of  1:2:4  concrete.  This  brought  the 
■ivork  up  to  the  principal  bulkhead  previously  mentioned. 

The  concrete  for  this  work  was  mixed  by  a  Hains 
gravity  mixer,  from  the  lower  section  of  which  it  dropped 
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tlirough  a  chute  to  wheelbarrows  in  the  tunnel.  The 
installation  of  this  mixer  required  the  excavation  of  a 
pit  6  ft.  in  diameter  and  about  12  ft.  deep,  so  arranged 
as  to  intersect  the  4i^-ft.  shaft  on  a  2-ft.  common  chord, 
suflicient  to  discharge  the  concrete  into  the  chute  in  the 
shaft. 

This  work  was  fliiislicd  .Mar.  2:5,  191.5,  by  (iliiiig  the 
three  rings  in  the  principal  hulkliead  through  the  shaft 
with  a  rich  grout  of  cement,  torpedo  sand  anil  bank  sand 
(1:1:1),  making  a  total  length  of  474  lin.ft.  of  7-ft. 
tunnel  fdled.  The  concrete  mixer  was  then  removed, 
rings  and  lagging  taken  out  and  the  shaft  above  the 
bulkhead  filled  in. 

The  next  stage  was  to  build  a  bulkhead  in  this  same 
tunnel  just  west  of  the  river,  opposite  ]\Ionroe  St.  On 
account  of  a  proposed  bridge  this  bulkhead  had  to  clear 
the  future  caissons,  and  the  shaft  for  the  bulkhead  was 
sunk  25  ft.  south  of  the  street  line.     This  4i/.-ft.  shaft 

Shaftf-^S" P'P&  for 
• — " — ■  -;i^  uroufino. 
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FIG.    2.     BULKHEAD    AT    MONROE   ST.    FOR    CLOSING    THE 
OLD  WATER  TUNNEL 

was  53  ft.  4  in.  deep.  It  struck  the  tunnel  Apr.  7,  1915, 
after  which  the  cutting  of  the  three  bulkhead  rings  was 
continued  until  completion. 

The  shaft  at  ^Madison  St.  was  kept  open,  with  the 
I)ump  ready  for  action  shoidd  it  be  needed.  But  after 
the  Van  Buren  St.  bulkhead  had  been  built,  there  was 
no  further  need  of  pumping;  and  on  Apr.  13  the  lagging 
and  rings  were  removed  and  the  shaft  filled  in.  On 
Apr.  22  the  bulkhead  west  of  the  river  was  filled  in  with 
grout,  like  the  one  south  of  the  Burlington  Building, 
the  lagging  and  rings  were  removed,  and  the  shaft  was 
filled  in  with  clay  and  sand  on  Apr.  25.  Fig.  2  shows 
the  design  of  this  bulkhead. 

There  still  remained  the  placing  of  two  bulkheads  in 
the  old  Polk  St.  tunnel,  as  shown  in  Fig.  1.  A  4i/^-ft. 
shaft  was  sunk  near  Harrison  and  Ellsworth  St.,  and 
at  the  same  time  a  3-in.   grouting  pipe  was  driven  at 


the  interseetion  of  Canal  and  Harrison  St,  Much  water 
was  encountered  in  sinking  the  shaft  and  caused  difficulty 
in  reaching  the  tunnel.  The  No.  2  Emenson  pump  proved 
too  small,  and  a  No.  3  pump  was  kept  going  day  and 
night  until  the  water  was  down  sufficiently  for  the  men 
to  walk  over  to  Canal  St.  and  cut  the  rings  for  the 
bulkhead. 

A  concrete  bulkhead  placed  several  years  ago  near 
Jefferson  St.  was  found  to  be  leaking  badly,  principally 
due  to  the  shrinkage  of  the  concrete.  The  center  ring 
of  the  new  bulkhead  was  placed  under  the  3-in.  grout 
pipe;  west  of  this  was  cut  a  ring  14  ft.  in  diameter  and 
3  ft.  thick.  A  timber  bulkhead  was  placed  on  each  side 
of  the  ring,  and  then  this  section  of  bulkhead  was  ])Oure<l 
through  the  grout  pipe,  a  2-in.  pipe  in  the  bulkhead 
permitting  water  to  escape.  After  ten  days  this  pijjc  was 
capped,  and  no  further  water  appeared  to  leak  through. 
As  no  water  seemed  to  come  from  the  east,  pumping  was 
discontinued. 

The  two  east  rings  of  the  Canal  St.'  bulkhead  were 
finished  and  filled  with  grout  May  15,  through  the  3-in. 
pipe.  Just  as  the  pouring  was  finished  and  grout  was 
running  in  the  pipe,  the  upper  part  of  the  east  timber 
form  broke,  leaving  the  upper  part  only  partly  filled. 
This  failure  necessitated  the  cutting  of  another  ring 
cast  of  the  bulkhead  and  the  placing  of  a  strong  timber 
form.     This  ring  was  filled  successfully  on  May  21. 

In  the  meantime  the  three  rings  for  the  last  bulkhead 
had  been  cut  under  the  shaft.  They  were  completed 
May  26  and  were  filled  through  a  chute  with  1 :  2  grout 
of  cement  and  torpedo'  sand.  The  grout  was  mixed  with 
an  Archer  concrete  mixer.  After  this  bulkhead  had  set 
two  days,  the  rings  and  lagging  were  taken  from  the 
shaft  and  the  shaft  filled  with  clay  and  sand,  thus  com- 
pleting the  work. 

Bv  KoY  H.  Allison* 

The  form  shown  lias  been  used  by  me  on  the  pidjlic 
ditching  work  of  Blue  Earth  County,  Minnesota.  It  is 
a  combined  progress  and  cost  report  that  the  inspector 
is  required  to  fill  out  at  the  close  of  each  day's  work 
and  to  send  to  the  engineer  in  charge  at  the  end  of  the 
month.     The  sheet  is   11%   in.   wide  by   II14,   iu-  long. 
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Maclbine  for  Lining  DitcKes 

A  nuicliiiic  jiliiirs  the  (•oiurctc  lining  of  (iitilics  of  tlic 
J;iu  (inimli-  project  of  (lie  United  States  U'ecliinuitinn 
Servieo,  helow   Kl   I'aso,  Tex. 

It  will  lu!  recalled  tluit  n  imuliinc  of  this  l,mmiii:iI 
eharai'ter  and  for  tliis  >aiiir  luniiosc  u,i-  i|c\rl(i|ic(l  iiiul 
built  on  the  Umatilla  jirojecl  in  Ore-^on  (marliinr  dc 
scribed  by  K.  I.  Davis  in  Etigini'critKj  Ncwn,  \'\A).  JO. 
p.  5J(!I).  The  Texas  ninchinc  is  bonie-made  and  crndc 
!ii  some  respects,  partirul.irly  in  ils  imipnlsiim.  which  i< 
by  "jiinehin};;''  with  bars.  The  illustration  ,i:i\rs  an  idc:i 
of  the  construction  of  this  device. 

An  8VL>-<'H-t'<-  niixer  is  nionnted  on  a  roui-whccl  |)lat- 
form,  which  spans   the  ditch  and    is   propcily   trussed   to 


CONCRETING    MAl'lllM';    FOli    LINING    IKKIUATIUN 
DITCHES 

carry  a  considerable  load.  The  double-flanged  wheels 
travel  on  a  portable  track  consisting  of  20-lb.  rails 
fastened  to  6x12  timbers  laid  fiat.  The  timbers  are  laid 
end  to  end  as  shown  and  are  not  coupled  in  any  way,  but 
are  aligned  and  held  in  place  by  stakes.  The  niixer 
is  on  one  end  of  the  platform.  A  device  for  dropping 
the  loading  hopper  to  the  toe  of  the  embankment  was 
constructed  of  light  channel  bars.  The  portion  of  wheel 
just  back  of  the  mixer  is  the  track  for  the  lower  runners 
of  the  hopper  and  constitutes  the  dumping  mechanism. 
A  cable  attached  to  a  hoist  in  the  mixer  operates  the 
hopper.  The  concrete  is  discharged 
through  a  chute  that  has  two  outlets. 
One  discharges  on  the  slope  nearest  the 
mixer,  the  other  on  the  bottom  of  the 
ditch.  The  method  of  using  the 
machine  is  as  follows: 

The  bottom  slab  is  placed  for  several 
hundred  feet  in  advance,  moving  the 
outfit  a  little  every  batch  or  two.  The 
aggregates  and  cement  are  placed  near 
the  toe  of  the  embankment  at  conven- 
ient intervals  and  brought  to  the  hop- 
per in  wheelbarrows.  When  a  section 
of  bottom  slab  is  completed  and  set, 
the  machine  is  moved  back  to  the  point 
of  beginning,  and  the  slope  slabs  are 
made.  The  slope  nearest  the  mixer  is 
formed  with  the  least  difficulty,  as  the 
concrete  can  be  discharged  directly  on 
this  slope;  to  concrete  the  other  slope, 
the  concrete  is  discharged  upon  a  mix- 
ing board  on  the  bottom  of  the  ditch 


and  sliovclcd  mln  phuc  The  mixture  is  dry  enough 
lo  stand  dii  ihc  slopes  without  I'orinH.  Four  or  five  men 
are  rcipiircd  I(K  move  the  outfit,  using  the  pinch  bars. 
Ahoiil  ;!()  batches  per  hour  is  the  norma!  rale  of  progress. 
I'.  I''.  Walter  is  project  manager  of  the  liio  (irande 
project.  The  work  is  done  under  his  direction  bv  day 
labor. 

'.A 

Sewaffe-WoirRs  ConstrMacttuoin^ 
at  Dallas,  Te3!<:. 

I*]|]i(ieiil  handling  of  woi-|<  is  necessary  in  building  the 
new  sewage-disposal  plant  of  Dallas,  Tex.,  because  the 
I'onti'aet  was  taken  on  a  very  low  hid.  The  |)rincipal 
ilenis  are  a  group  of  12  Indiolf  tanks,  a  reinforced-concrete 
out  fall  sewer  to  the  Trinity  River  nearby  and  a  sludge 
bed.  A  compact  plant  layout  and  supply  of  materials 
by   rail   direct  to  .storage  ])ile  are  elements  of  the  work. 

The  arrangement  of  the  contractor's  materials  and 
c(|uij)ment  is  sketched  in  the  ])lan,  Fig.  1.  The  plant  is 
all  grouped  on  one  side  of  the  tanks  and  sludge  l)ed  in 
a  long  line  parallel  to  the  work,  and  behind  it  is  a  narrow- 
gage  track  connecting  with  the  Missouri,  Kansas  &  Te.xas 
track,  over  which  material  is  brought  in,  at  one  side  of 
the  ground. 

Mm  AVATio.v  101!  Bed  and  Ta.vks 
Kxeavation  of  the  .sludge  bed  was  simple  hor.se  scraper 
work.     The  spoil  was  in  part  u.sed  for  the  embankment 
around  the  bed,  the  rest  being  wasted.     Hand  trimming 
( Fig.  3 )   finishes  the  work  ready  for  concrete  paving. 

Excavation  for  the  Imhoff  tanks  is  carried  on  in  two 
stages  (Fig.  3).  The  first  depth  of  16  ft.  is  taken  out 
by  horse  scrapers  in  simple  excavation.  From  the  bottom 
of  this  pit  wooden  .sheeting  is  driven  on  the  outer  line 
of  each  tank,  and  within  each  such  inclosure  the  pit 
is  dug  down  by  hand  work  with  the  help  of  a  portable 
derrick  to  lift  out  loaded  buckets  and  dump  them  on 
the  east  side  of  the  tank. 

To  simplify  the  tank  excavation,  a  deep  open  trench 
was  excavated  across  the  north  end  of  the  group  of  tanks. 
It  drains  to  a  sump  at  its  east  end,  where  is  mounted  a 
drainage  j)ump  supplied  by  a  45-hp.  portable  locomotive 


SKETCH   OF   PLANT   LAYOUT,  DALLAS    SEWAGE    WORKS 
CONSTRUCTION 
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FIGS.   2  TO  4.     PRESENT  CONSTRUCTION  OX  DALLAS  SEWAGE-DISPOSAL  I'LANT 

Fig.   2 — Excavation   for  Imhoff  tank   group   and   sheeting   for  individual  tanks;   drainage  trench  in   background 
Fig.  3 — Slope  trimming  in  sludge-bed  excavation.     Fig.  4 — Paving  mixer  on  outfall  sewer 


boiler.  In  addition,  drainage  during  the  concreting  will 
be  assisted  by  keeping  the  southwesterly  pit  open  as  a 
sump  until  the  others  are  concreted. 

The  outfall  sewer,  several  hundred  feet  long,  extend.s 
tiirough  a  swamp.  A  3-ft.  embankment  or  roadway  was 
formed  on  the  line  of  the  sewer  by  dumping  spoil  from 
the  tank  excavation.  This  embankment  served  for  team- 
ing materials  to  the  river  end  of  the  sewer  (as  the  con- 
struction was  to  work  upstream)  and  also  simplified  the 
problem  of  keeping  out  water. 

CoNCRETiXG  Arrangements 

The  bin  and  mixer  equipment  is  grouped  along  the 
track  right  in  front  of  the  Imhoff  tanks.  Storage  piles 
for  sand  and  stone  are  arranged  along  the  sludge  bed. 
The  slope  paving  of  the  sides  of  this  bed  will  be  han- 
dled by  a  portable  mixer  (8  cu.ft.)  supplied  by  wheel- 
barrows from  the  storage  piles.  In  the  floor  work  the 
concrete  piers  and  the  tracks  for  the  sludge  cars  will 
bo  built  first,  and  then  the  tracks  will  be  used  in  sup])lying 
concrete  for  placing  the  floor  slab. 

The  main  concreting  plant,  intended  for  the  tank  con- 
creting, comprises  a  cement  shed  with  capacity  for  five 
cars,  a  stone  bin  of  150  cu.yd.,  a  sand  bin  of  200  cu.yd., 
an  85-ft.  tower  (0x6  ft.)  and  a  derrick  that  unloads 
railway  cars  by  gral)  bucket.  The  tower  will  be  capable 
of  spouting  concrete  direct  to  any  part  of  the  tank.  A 
runway  from  the  cement  house  and  bins  to  the  tower 
provides  for  wheeling  in  cement  and  sand.  Stone  and 
cement  are  first  delivered  into  a  measuring  box  and  from 
there  are  chuted  into  the  mixer  hopper.  Sand  is  wheeled 
direct  to  the  mixer.  The  stone  chute  is  counterweighted 
and  swings  up  out  of  the  way  of  the  wheelbarrow  as  soon 
as  the  materials  have  slid  down  into  the  hopper.  The 
mi.xer  is  a  16-cu.ft.  Smith  machine.  The  measuring 
tank  controls  the  water  delivered  to  each  hatch. 


For  concreting  the  outfall  sewer  a  21 -ft.  Chicago- 
Smith  paving  mixer  is  used  (Fig.  4).  This  same  mi.xer 
was  used  for  sewer  work  at  San  Antonio  during  the  last 
two  seasons,  where  it  made  a  record  of  building  a  6-ft. 
circular  sewer  at  tlie  average  rate  of  175  lin.ft.  per  day, 
a  total  of  15,000  lin.ft. 

The  working  force,  comprising  about  70  laborers,  is 
quartered  back  of  the  narrow-gage  track;  an  office  and 
cookhouse  are  provided  here  also.  A  permanent  well 
sunk  about  200  ft.  behind  the  building,  with  pump  and 
small  concrete  standpipe,  supplies  water  for  the  camp 
as  well  as  for  construction,  the  drinking  water,  however, 
being  filtered  through  charcoal. 

The  work  is  being  done  for  the  city  engineering  de- 
partment of  Dallas,  under  Hal  ]\Ioseley,  City  Engineer, 
by  Bailey-Eeeder  &  Co.,  Mobile,  Ala. 


Trafk  Anohor.M  for  holding  railway  track  on  overflow  fills, 
described  in  "Engineering  News,"  Mar.  9,  p.  471,  have  been 
tried  on  a  number  of  Southwestern  railways.  The  sketch 
illustrating  these  anchors  in  the  article  referred  to  gives 
an  erroneous  idea  of  the  method  of  fastening  the  wire  cables 
to  the  track.  In  practice,  of  course,  the  wire  passes  under 
and  is  wrapped  once  or  twice  about  the  tie  next  the  rail  base, 
which  prevents  its  slipping  off.  The  wire  then  passes  out 
under  the  t'e  on  the  other  side.  There  is  considerable  differ- 
ence of  opinion  as  to  the  efficacy  of  such  track  anchors.  Sev- 
eral miles  of  the  Gulf  &  Interstate  Ry.  along  the  Bolivar 
peninsula  to  the  terminus  opposite  Galveston,  Te.x.,  were 
protected  in  this  way,  yet  the  whole  was  washed  out  in  the 
great  flood  of  August,  1915.  However,  the  water  was  probably 
10  or  12  ft.  {)ver  the  track,  which  was  subjected  not  only  to 
the  wash,  but  to  the  pounding  of  the  waves.  A  curious  result 
of  the  track  anchors  (which  were  of  the  pile  type)  was  to 
cause  the  embankment  at  these  points  to  scour  several  feet 
deeper  than  elsewhere,  which  would  seem  to  be  proof  that 
the  track  at  the  anchors  was  held  suspended  long  after  the 
rest  of  the  track  had  been  washed  out  of  line.  Frank  Merritt, 
Chief  Engineer  of  the  Gulf,  Colorado  &  Santa  Fe  (owner  of 
the  Gulf  &  Interstate)  has  said  that  it  is  practically  impos- 
sible to  build  on  the  beach  of  the  Bolivar  peninsula  a  track 
that  will  be  proof  against  storms. 
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Recoverimi^  Stramded  Slhiips 
After  GalvesttoBa  StoraM 

l\\    Va.I.IS   |).  TllOMl'SON* 

On  111.'  iiii^lit  of  All},'.  17-18.  11115.  (ialvcstoii,  Tex.,  war, 
ill  the  >,Mip  vl'  11  tro|iiiiil  Inirriciino.  Tiio  rain  was  |)oiiriii^' 
ill  torront.s,  tiu'  wiiu!  had  a  voiocily  approxinialinj,'  100 
mi.  an  iioiir,  and  tlic  l^uH'  ;niil  liay  witi"  sfctliinf,'  ma.sscs 
of  waliT  lluit  poured  (ucr  tlic  sea  wall  and  wliarvos, 
lloodinfj  (he  city.  Four  British  tramp  stt-anicrs  withoni 
carjio  were  inooivd  aioniisidc  tlic  outfr  ends  of  tho  wharves 
with  every  nvailahle  line  onl.  Tiieir  sides  were  hi^di 
ahove  the  tops  of  the  adjoining  warehou.scs.  A  mooring' 
jiost  gave  way,  and  the  '"Ixihstoii''  swuii<j  out  from  its 
wharf,  parting  its  l;!  other  mooring  lines.  In  it.s  rush 
down  the  harbor  it  broke  the  other  steaincns  loose  from 
their  moorings.  All  liad  in  water  ballast,  tlie  "Ilarlesden" 
having  a  draft  of  1  1  ft.  The  captain  of  the  "Ilarlesden"' 
told  the  writer  that  the  night  was  so  dark  and  the  wind 
and  rain  so  terrific  that  notliing  could  bo  seen  or  done, 
that  he  only  knew  he  was  adrift  by  the  bumjiing  of  tlie 
vessel  on  the  bottom  and  that  in  the  course  of  40  or  50 
min.  he  felt  the  ship  fetch  up.  When  day  broke,  he  found 
himself  nearly  4  mi.  inland  and  T  mi.  from  his  wharf, 
with  the  "Eaton  Hall""  a  cIo.h'  neighbor,  only  800  ft.  away. 

Of  the  other  ships  the  "Ribston"  was  in  the  yard  of 
the  Southern  Pacific  Co.,  with  her  bow  resting  against  a 
concrete  turntable,  while  the  "Wallace"  was  on  Pelican 
Island  within  300  ft.  of  the  three-masted  American 
Schooner  "]']dna  V.  Piekols,"  which  was  floated  in  con- 
junction with  the  "Wallace."  All  the  vessels  were  high 
and  dry,  fiat  on  their  bottoms  in  vertical  positions  and 
with  their  sterns  to  the  bay,  having  gone  ashore  bow 
first. 

The  writer  was  engaged  as  dredging  expert  by  the 
Salvage  Association  of  London,  representing  Lloyd's, 
to  examine  and  report  on  the  ships,  the  cost  of  floating 
them  and  to  supervise  the  work.     The  examination  and 

Engineer,     210    South     42nd    St.,    Philadelphia, 


rcp<ut  were  made  on  .Monday,  Sept.  l.i.  iiids  were 
received  the  same  night  and  cabled  to  London,  accejjted  by 
cidile  on  'I'uesday,  contractu  cntxjnMl  into  on  Wednesday, 
and  on  'I'hiirsday  and  l<'riday  four  hydraulic  dredges 
\\(  I'e  at  work  on  approai  h  <liannels  toward  all  the  Hhijis. 
The  distances  the  ships  were  from  water  deej)  enough 
to  lli.at  tiicm  were:  "Wallace,"  ;5,000  ft;  "Uibstoii," 
l,.-)00  ft.;  "ilarlesden,"  2\,{m)  ft.;  "Katon  Hall,"  xJ-^,000 
ft.     The  procedure  was  the  same  in  each  case.     The  ap- 


*Consultin§ 
Penn. 


FIG.    2.     PLACING    DRKDGE    PIPE    FOR    SLUICING 
OPERATION 

j)roach  channels  were  dredged  125  ft.  wide  and  L3  ft. 
deep  at  low  water,  the  depth  being  made  more  to  facilitate 
the  working  of  the  dredges,  as  it  was  unnecessarily  deep 
for  the  passage  of  the  ships.  Spoil  was  deposited  from 
the  end  of  about  400  ft.  of  discharge  pipe  carried  on 
pontoons  moving  with  the  dredge.  The  average  rate  of 
progress  was  350  to  400  lin.ft.  of  channel  per  day  for 
each  dredge,  but  this  was  modified  as  the  ships  were 
a])proached,  on  account  of  the  difficulty  of  floating  the 
pontoons  in  the  very  shoal  water  near  the  ships.     The 


FIG.  1.    DREDGING  OUT  THE  "EATON  HALL,"  GALVESTON,  41/2  MILES  FROM  DEEP  WATER 
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PIG.    3.     THREE    STEAMSHIPS    WASHED    INLAND    BY    1915    (iALVESTON   STORM 


approach  channels  were  dredged  completely  across  the 
stern  of  each  ship,  and  then  a  floating  basin  25  ft.  deep 
and  from  150  to  200  ft.  in  width  was  dredged  along 
and  close  in  to  one  side  of  the  ship  from  stern  to  bow. 
The  usual  result  was  the  caving  of  the  material  on  which 
the  ship  rested,  as  far  under  as  the  keel,  but  no  settling. 
This  was  eft'ected  by  carrying  the  discharge  pipe  of  the 
dredge  along  the  undredged  side  of  the  ship  and  washing 
holes  under  the  keel  at  intervals  of  about  8  ft.,  thus 
gradually  weakening  the  earth  support  and  allowing 
the  vessel  to  settle  from  the  stern  to  the  bow. 

This  operation  always  resulted  in  a  list  of  the  vessel 
toward  the  floating  basin  of  about  15°,  the  bow  in  every 
case  being  the  last  to  float.  The  actual  floating  of  the 
ship  was  a  slide  or  lurch  of  several  feet  from  its  original 
bed  toward  the  floating  basin  after  half  or  more  of  its 
length  from  the  stern  had  become  waterborne.  In  the 
case  of  the  "Harlesden,"  which  was  stranded  on  the 
prairie,  it  was  necessary  to  dig  an  additional  floating 
basin  on  the  port  side  about  6  ft.  deep  and  to  use  two 
dredges  for  washing.  The  marsh  was  underlain  with 
clay  and  shells,  which  would  not  cave.  This  ship  is  3G5 
ft.  long  and  42  ft.  wide  and  was  the  most  difficult  to 
float.  In  blowing  holes  to  settle  it  both  air  and  water 
■were  used,  by  lifting  the  suction  pipe  of  the  dredge  up 
and  down. 

In  the  conduct  of  the  work  the  utmost  care  had  to  be 
used  in  the  actual  floating  of  the  vessels  to  avoid  damage 
by  strain.  All  contracts  required  the  delivery  of  vessels 
at  the  Galveston  wharves  without  damage  due  to  salvage 
operations.  Work  under  the  contracts  was  prosecuted 
continuously  by  day,  night  and  Sundays,  and  all  the 
steamers  were  at  their  docks  51  days  after  the  contracts 
were  signed.  They  were  uninjured  in  the  slightest  degree 
by  the  salvage  operations,  and  only  one,  the  "Eaton  Hall,"' 
had  to  go  into  dry  dock  for  repairs,  having  been  rammed 
in  the  stern  when  it  broke  loose  from  the  dock.  The 
remaining  three  were  ready  to  load  cargo  on  arrival  at 
their  wharves.  All  came  from  their  respective  floating 
basins  to  the  wharves  under  their  own  steam,  the  greatest 
light  draft,  that  of  the  "Eaton  Hall,"  being  9  ft.  8  in. 

The  contractor  for  the  work  was  the  Bowers  Southern 
Dredging  Co.,  Galveston,  the  operations  being  under  the 


personal  direction  of  C.  L.  Crandall,  vice-president  and 
general  manager  of  the  company.  The  salvage  operations 
cost  about  12%  of  the  value  of  the  vessels,  while  the 
demurrage  of  each  vessel  was  estimated  to  be  worth  $500 
per  day  in  freight.  Altogether,  about  1,000,000  cu.yd.  of 
material  was  dredged  under  the  contract. 

In  addition  to  the  vessels  mentioned  the  interned 
Austrian  ship  "]\Iorawjtz"  was  also  blowm  ashore.  The 
accompanying  photographs  give  an  excellent  idea  of  the 
difficulties  and  dangers  in  floating  the  various  vessels 
safely  and  without  damage. 


Simple  A\ater  Aerator  at  Leipslc,  Ohio — To  remove  sul- 
phurous odors  from  an  underground  water-supply  derived 
from  artesian  wells  some  600  ft.  in  depth,  the  village  of  Leip- 
sic,  Ohio,  has  installed  a  simple  aerator.  It  is  placed  above 
the  covered  reservoir,  just  beneath  the  roof.  The  water  as 
pumped  from  the  wells  is  discharged  downward  through  a 
6-in.  vertical  riser,  overflows  and  passes  down  through  what 
might  be  termed  three  sets  of  perforated  trays,  one  above 
another.  These  trays  are  composed  of  boards  perforated  with 
numerous  %-in.  holes.  The  trays  are  hexagonal  in  plan  and 
about  3  ft.  apart  vertically.  There  are  openings  in  the 
reservoir  cover,  provided  with  wire  screens,  which  afford 
ample  ventilation  for  the  removal  of  the  odors.  W.  A.  Bell  is 
Superintendent  of  W'ater-^A'orks  at  Leipsic. 

Taliinpr  Samples  of  Air  and  Gas  for  chemical  analysis  has 
often  been  done  by  emptying  water-filled  tubes  in  the  body  of 
gas  to  be  tested,  the  water  of  course  being  at  once  replaced 
by  the  gas.  A  more  convenient  apparatus  for  sampling  air  or 
gas  has  been  designed  by  R.  L.  Oberholser,  Chief  Chemist  of 
the  New  York  City  Public  Service  Commission,  and  was  de- 
scribed by  him  in  the  "Public  Service  Record"  for  December. 
The  apparatus  consists  of  glass  tubes  10  in.  long  and  2%  in. 
in  diameter,  with  a  stop-cock  ground  in  at  each  end.  They 
are  exhausted  of  air  in  the  laboratories  by  a  mercury-dis- 
placement apparatus,  giving  in  the  tube  a  vacuum  99%% 
perfect.  These  vacuum  tubes  have  been  extensively  used  in 
making  samples  of  the  air  in  the  subway  tunnels  and  cars 
in  connection  with  the  study  of  ventilation  systems. 

A  City  Ford  at  San  Antonfo,  Tex. — meaning  a  stream  cross- 
ing and  not  an  automobile — is  shown  herewith.  The  concrete 
pavement  is  carried  across  the  bed  of  the  stream,  so  that 
under  normal  conditions  about  a  foot  of  water  flows  over 
this  part  of  the  pavement.  The  ford  is  on  a  short  street 
cutting  across  a  little  distance  above  two  intersecting  main 
streets.  The  stream  is  carried  under  the  main  street  through 
a  concrete  culvert,  so  that  it  is  not  necessary  to  use  the  ford, 
if   one    travels   a    few    hundreC    feet    extra.      This    method    of 
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;in  aiitmiuillc-illy  iuIhciI  iit  llii-  MiUiiP  tliiu'.  In  (llHrharRlMK 
lilt'  IiijkI  that  cuUHi-d  tlu)  uccldviit  Hcvural  lunipH  of  cnrth 
rolled  into  nnil  hlockod  tho  oponlnK  li^twi'cn  tin-  llltInK  <'nr 
llooi-  mid  till'  HldidioarilH.  Ah  tho  ciir  cntne  to  full  tilted  ,)o- 
Mltloii,  till!  load  of  earth  luwhlnK  to  th('  Hlopped  opfninx  Jcrkei 
I  lie  car  from  the  traek.  Many  loadH  of  dirt  In  the  Hame  con- 
liltion   had   heon   handled   prevlouHly   without   aecldent. 

A  Dcrrlfk  Tont-r  'I'm  l>fniollMli  ii  Itiilhlliiir  WUH  tried  out  In 
N'a.shville,  Tenii.,  in  raziiiK  the  Cole  liulldlnK.  a  fIvc-Htory  oHlee 
sirnclure.  This  tower  will  also  he  uHed  In  the  conHtructlon  of 
I  he  rclnforecd-conerete  l''ourtli  and  First  National  Hank,  to 
he  luiilt  on  the  Kite.  The  Cole  liuUdlnK  waB  of  Iron  frame, 
with  wood-JolHl  door  eoiiHti  iietlon,  and  riiiulri'd  heavy  ecjulp- 
meiil  to  dein(di.sh  it.  A  Hpaee  was  eli'ared  In  the  center  of  the 
liuildiiiK.  HtraJKht  up,  the  floors  heliiM:  hroken  Ihrounh  for  the 
purpoHe.  The  JoIsIh,  as  they  were  taken  out  for  the  openlnK. 
were   used   In   the  construction   of  tho   tower,   which   la   16   ft. 


PAVKO    K()H1>    ON    A    SAN    ANTONIO    STKl'.lOT 

dishing  the  roadbed  and  going  through  streams  and  gullies 
is  quite  general  on  roads  in  the  dry  parts  of  the  West.  Such 
construction  is  much  cheaper  than  any  form  of  culvert,  and 
most  of  the  water  courses  are  dry  or  practically  dry  during 
a  large  part  of  the  year. 

New  TriausulHtlon  SiKnal  Lamp — An  improved  electric 
signal  lamp  has  been  devised  by  E.  G.  Fischer,  Chief  of  the 
Instrument  Section  of  the  United  States  Coast  and  Geodetic 
Survey,  for  the  triangulation  work  of  the  Survey.  The  main 
part  consists  of  an  automobile  headliRht  properly  mounted 
for  horizontal  and  vertical  directing.  For  maximum  intensity 
a  type  of  gas-filled  bulb  was  developed  by  a  manufacturer, 
securing  a  more  concentrated  filament  than  in  any  lamp  found 
on  the  market.  It  requires  2.5  amp.  at  6  volts  and  is  supplied 
by  current  from  dry  cells.  The  latter  were  found  superior  to 
storage  batteries  because  of  ready  divisibility  into  pack  loads 
for  difficult  climbs.  Flash  signals  are  to  be  employed  in  order 
to  reduce  the  curr<?nt.  consumption,  instead  of  burning  the 
lamps  from  sunset  to  the  end  of  the  night's  observation.s,  as 
now.  The  whole  outfit  in  a  case  weighs  23 y2  lb.  The  apparent 
candlepower  at  100  ft.  of  the  acetylene  lamps  formerly 
employed  is  1,500;  the  apparent  candlepower  of  the  new  lamp 
is  250,000.  This  increased  power  is  expected  to  increase  the 
number  of  observing  nights  by  25%. 

Side-Dump  Car  Capsized  l>y  Its  Load — As  a  result  of  the 
material  choking  up  the  discharge,  a  side-dump  car  fell  dov/n 
a  railroad  embankment  in  Cleveland,  while  dumping.  The 
dark  objects  in  the  lower  left-hand  corner  of  the  view  hav- 
ing the  appearance  of  rocks  are  earth  of  a  clayey  nature,  com- 
pressed into  solid  lumps  by  a  clamshell  bucket.  As  is  vsrell 
known,  in  discharging  load  from  this  type  of  car  (Western 
air  dump)  the  body  is  tilted  by  air  power  and  the  side  boards 
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DERRICK    TOWER    USED    IN    BUILDING    DEMOLITION 

square  by  136  ft.  high.  The  main  posts  are  12-in.  piles  with 
the  joists  as  crossbracing.  The  tower  is  braced  to  the  floor 
at  each  level  and  is  equipped  with  two  63-ft.  booms  placed 
on  opposite  corners.  Each  has  a  30-ft.  mast  on  horizontal 
timbers  passing  through  the  tower.  The  masts  were  low- 
ered twice  during  the  wrecking.  The  derricks  are  used  for 
lowering  budgets  of  brick  and  for  moving  steel  and  timbers. 
The  Foster  &  Creighton  Co.   is  the   contractor. 


DUMP  CAR  AFTER  ROLLING  DOWN  EMBANKMENT;  NOTE  THE  LUMPS  OF  EARTH  THAT  CAUSED  THE  ACCIDENT 
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We  liave  received  from  Col.  W.  1).  I'iekett,  Lexington, 
Ky.,  the  only  surviving  charter  member  of  the  American 
Society  of  Civil  Engineers,  a  letter  discussing  the  ques- 
tion on  which  the  members  of  that  society  are  now  taking 
a  letter  ballot — whether  the  society  shall  remove  its  head- 
quarters in  New  York  City  to  the  Engineering  Societies' 
Building.    The  suhstance  of  his  letter  is  as  follows : 

As  the  only  surviving  member  of  what  have  been  desig- 
nated "charter  members"  of  the  society  (the  members  of  the 
first  year  of  its  existence),  I  do  most  earnestly  protest  against 
the  acceptance  of  the  proposition. 

The  American  Society  of  Civil  Engineers,  since  the  first 
year  of  its  existence — 1853 — has  increased  from  a  membership 
of  about  50  to  nearly  S.OOO.  Its  membership  occupy  honorable 
positions  in  every  country  of  the  globe.  It  has  grown  much 
faster  in  the  professional  character  of  its  members  and  in  the 
influence  of  the  society  as  an  organization  until,  at  the  present 
time,  it  is  not  surpassed  in  character  and  influence  by  any 
similar  society  in   the   world. 

This  has  been  accomplished  without  help  from  any  source 
and  with  no  danger  of  having  the  name  of  a  multimillionaire 
nailed  over   our   portals. 

The  proposal  is  that  we  shall  give  up  our  home  on  57th  St. 
and  join  with  the  other  three  societies  (the  electrical,  the 
mining  and  the  mechanical  engineers)  in  the  occupancy  of  the 
Engineering  Building  on  39th  St.,  erected  for  them  free  of  cost 
by  Andrew  Carnegie  about  ten  years  since  at  a  cost  of  $1,050,- 
000.     The  cost  of  building  and  grounds  is  placed  at  $1,717,000. 

Upon  the  broad  proposition  of  accepting  or  rejecting  this 
offer  there  should  be  no  question;  it  should  not  be  accepted. 
It  would  be  a  lowering  of  the  dignity  and  influence  of  the 
American  Society  of  Civil  Engineers  to  go  into  partnership 
with  any  society,   however  distinguished. 

Of  course,  there  should  be  the  most  cordial  cooperation 
with  these  three  organizations,  as  they  exist  today.  They  are 
all  special  branches  of  engineering,  but  the  principles  of  civil 
engineering  lie  at  the  foundation  of  each  of  them.  But  this 
cooperation  can  exist  just  as  cordially  with  the  headquarters 
of  each  a  few  blocks  distant  as  if  they  were  next  door. 

This  is  the  only  letter  which  Engineering  Neivs  has 
received  in  o])position  to  the  proposed  change  in  head- 
quarters of  the  American  Society  of  Civil  Engineers. 

Colonel  Pickett's  arguments  may  he  reduced  to  practi- 
cally two.  The  first  of  these  is  in  suhstance  that  the  Amer- 
ican Society  of  Civil  Engineers  ought  not  to  accept  the 
pending  offer  hecause  the  money  for  the  construction  of 
the  Engineering  Societies'  Building  was  a  gift  from 
Andrew  Carnegie.  The  fact  is  that  Mr.  Carnegie 
has  no  more  ownership  or  control  of  the  Engineering 
Societies'  Building,  which  he  gave  to  the  engineering 
profession  of  America  twelve  years  ago,  than  has  Colonel 
Pickett  him.self.  It  should  be  emphasized  further  that  in 
all  the  transactions  that  took  place  a  dozen  years  ago 
there  was  never  the  slightest  evidence  that  l\lr.  Carnegie 
was  animated  by  any  other  motive  than  the  desire  to 
make  a  munificent  gift  to  the  engineering  profession,  to 
which  he  was  so  largely  indebted  for  his  great  success.  In- 
deed, the  American  Society  of  Civil  Fmgineers  at  one 
time  solicited  and  accepted  gifts  of  large  amounts  and 
gave  to  those  who  contributed  $250  or  more  the  title, 
"Fellow  of  the  American  Society  of  Civil  Engineers." 
Was  this  charity? 

Turning  now  to  the  other  objection  voiced  by  Colonel 
Pickett,   it   is  best  expres.sed   probably    in   the   following 


sentence,  "It  would  be  a  lowering  of  the  dignity  and 
influence  of  the  American  Society  of  Civil  Engineers  to 
go  into  partnership  with  any  society." 

In  order  to  get  a  clear  idea  of  what  this  objection 
means,  let  us  see  exactly  what  the  plira.se  "going  into 
partnership"  means.  It  means  that  the  .society  would 
join  with  three  other  national  engineering  societies  in  the 
ownership,  occupancy  and  management  of  a  building 
erected  as  a  great  headquarters  and  center  of  activity 
for  the  American  engineering  profession.  The  society 
would  have  in  this  building  its  own  .separate  offices  and 
general  headquarters  for  the  use  of  its  membership  and 
staff,  just  as  do  the  other  national  societies  that  are 
joint  owners.  It  would  share  with  the  other  societies  in 
the  use  of  the  auditoriums,  rooms  for  public  receptions, 
etc.,  in  the  building  (which,  it  may  be  here  noted,  are 
far  more  convenient  and  better  adapted  to  the  society's 
needs  than  any  other  auditoriums  in  New  York  City). 

The  society  would  in  addition,  //  if  chofse  so  to  do, 
add  its  own  library  to  the  consolidated  library  of  the 
other  three  engineering  societies  and  join  those  societies 
in  the  ownership  and  management  of  the  combined 
library.  The  great  advantage  of  doing  this  need  not  be 
here  discussed,  for  it  is  an  optional  feature  of  the  plan. 
If  the  civil  engineers  prefer  to  keep  their  library  separate 
from  the  others  and  carry  it  on  as  they  have  in  the  past, 
they  are  at  liberty  so  to  do. 

This  is  the  "partnership"  which  is  now  open  to  accep- 
tance by  the  American  Society  of  Civil  Engineers. 
Wherein  would  "the  dignity  and  influence  of  the  society" 
be  lowered  by  such  a  partnership  ?  It  must  be  understood 
that  these  other  national  societies  are  organized  on  lines 
similar  to  those  which  govern  the  organization  of  the 
American  Society  of  Civil  Engineers.  They  are  profes- 
sional organizations,  not  commercial.  In  nicmbership,  in 
professional  standards  and  in  prestige  and  influence,  these 
societies  approach,  even  if  they  do  not  equal,  the  older 
society. 

It  is  not  a  really  serious  question  for  the  American 
Society  of  Civil  Engineers  whether  its  New  York  head- 
quarters shall  be  located  at  one  place  or  another.  It  is 
a  serious  question  for  the  engineering  profession  what  the 
general  attitude  of  this  oldest  and  largest  of  the  national 
societies  is  to  be  toward  the  other  national  societies. 

It  is  well  known  to  the  older  generation  that  a  quarter 
of  a  century  or  more  ago  a  good  deal  of  l)itter  feeling 
existed  in  the  American  Society  of  Civil  Engineers  toward 
the  other  national  societies.  It  was  this  "I  am  holier 
than  thou"  attitude  on  the  part  of  a  few  of  the  old-time 
but  influential  members,  coupled  with  a  general  misunder- 
standing of  the  proposition,  which  caused  the  unfortunate 
defeat,  a  dozen  years  ago,  of  the  proposal  to  join  the  other 
national  societies  in  the  erection  of  the  great  building 
on  ."Wth  St.  There  is  every  reason  to  believe,  however, 
that  the  old-time  antagonism  has  practically  disappeared. 
It  is  the  needs  of  the  present  and  of  the  future  that  should 
govern  the  policy  of  the  American  Society  of  Civil  Engi- 
neers and  not  traditions  of  the  bygone  past. 
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Bwreiaxm  a  Cemitttuiry  Old 

l'r()l)iil)iy  iiianv  iiu'iiihcrs  of  ilii'  enjiiiioeriii;^  profes- 
sion may  lie  (l(iiil)tful  at  lirsi  tli()Uf,'lit  as  to  wliotlicr  t!u> 
Uiiitod  States  Coast  and  (ioodctic  Survey,  which  cele- 
brated its  centennial  at  \Vashin<;ton  last  week,  is  an  enjji- 
neerinjj  hureau.  It  is  of  interest  to  rcllect  tlierefore 
that,  a  century  af::o,  surveying  was  about  all  there  was  of 
engineering.  At  that  time  and  for  many  years  afterward 
the  chief  work  of  the  engineer  was  the  making  of  accurate 
measurements  with  certain  instruments — tlie  compass  and 
theodolite  and  level  and  chain. 

We  have  traveled  far  from  that  day,  and  the  engineer- 
ing profession  has  grown  to  vaster  proportions  than  any 
seienti.st  or  engineer  dreamed  of  a  century  ago ;  but  it 
should  not  be  forgotten  that  surveying — the  application 
of  scientific  methods  to  the  art  of  earth  measurement — 
is  as  truly  engineering  work  as  is  any  other  application 
which  tlie  engineer  has  made  of  science  and  scientific 
methods  to  industry. 

The  entire  engineering  profession,  therefore,  may  justly 
take  pride  in  the  remarkable  tribute  which  has  been 
paid  to  the  Coast  Survey  and  its  officers,  in  the  cen- 
tennial celebration  of  its  establishment,  by  the  chief 
(Jovernment  officers,  including  President  Wilson  himself, 
and  by  the  leading  men  at  the  nation's  capital.  It  is  a 
significant  fact  that  at  this  time  of  national  stress  the 
men  in  charge  of  affairs  at  the  seat  of  government  should 
turn  aside  from  their  weighty  responsibilities  to  join  in 
thus  honoring  the  Government's  first  scientific  and  engi- 
neering organization. 

At  this  time,  when  the  Government  is  embarking  more 
largely  than  ever  before  on  engineering  and  industrial 
works  and  when  the  question  how  it  can  best  carry  on 
these  works  is  most  pressing,  it  is  worth  while  to  draw 
some  lessons  from  the  history  of  the  Government's  oldest 
engineering  organization.  Those  who  know  the  history 
of  the  Coast  and  Geodetic  Survey  will  agree  that  one 
reason  for  its  success  and  for  the  high  character  of  its 
work  has  been  the  long  tenure  of  office  of  most  of  its 
superintendents.  In  the  century  since  it  was  organized 
it  has  had  only  ten  superintendents.  The  first  two  of 
these,  F.  R.  Hassler  and  Alexander  Dallas  Bache,  served 
from  1816  to  1867,  or  51  years,  and  0.  H.  Tittman,  who 
retired  last  year,  was  superintendent  for  15  years. 

Doubtless  the  small  compensation  paid  and  the  obvious 
need  of  high  scientific  ability  for  the  conduct  of  the  work 
ivere  among  the  reasons  why  the  Coast  Survey  did  not 
suffer  as  did  other  Government  bureaus  from  the  corrup- 
tion of  politics;  but  be  the  causes  what  they  may,  it  is 
oertain  that  no  such  high  standard  of  efficiency  could 
have  been  maintained  throughout  its  century  of  history 
had  the  superintendents  been  superseded  with  every  new 
administration,  with  consequent  inevitable  changes  in 
policy  and  in  organization. 

It  is  worth  mentioning,  too.  that  with  all  the  high 
•reputation  of  the  Coast  Survey  it  failed — as  engineers 
too  often  fail — to  make  its  work  and  its  service  so  well 
known  as  to  secure  the  public  support  that  it  deserved. 
The  Coast  and  Geodetic  Survey  began  the  work  of  map- 
ping the  national  domain  with  its  system  of  geodetic 
triangulation.  It  was  the  logical  organization  to  carry 
forward  this  work  and  produce  such  detail  maps  as  are 
now  made  by  the  United  States  Geological  Survey. 


Hut  just  at  the  time  wiien  the  Coast  Survey  migiit  have 
expanded  the  (icld  to  meet  this  ])ublic  demand,  it  was 
under  a  cloud;  there  was  no  one  at  its  head  capable  of 
commanding  the  confidence  of  Congress  sulliciently  to  ex- 
pand its  (icld  so  as  to  undertake  the  work  of  topogra])liie 
surveying  and  mapping.  At  this  very  lime  the  Geological 
Siirvey,  originally  founded  only  to  investigate  the  national 
i-esources  in  the  public  lands  in  the;  far  West,  was  headed 
by  a  man  of  great  popularity  and  ability.  He  saw  the 
opportunity,  his  inlluence  with  Congress  was  sulficient 
to  secure  the  necessary  funds,  and  as  a  result  we  have  the 
anomaly  that  one  Government  survey  bureau  conducts  the 
triangulation  for  nui])i)ing  and  makes  detail  topographic 
ma])s  of  the  coast,  while  another  bureau  makes  detail  sur- 
veys and  maps  of  the  land  areas.  It  is  by  such  accidents 
as  liiis  and  not  by  a  definite  system  of  intelligent  planning 
that  our  governmental  organization  has  l)cen  to  a  large 
extent  built  u]). 

Wi 

BtiaaHdl  E.iadltuiB'ains^  IBrnoS^e  Piers 

Engineers  ought  to  make  it  a  fixed  hal)it  to  carry  bridge 
foundations  down  below  possiljle  reach  of  scour.  They 
do  not  now  follow  this  practice.  On  the  contrary,  they 
apparently  consider  that  for  ordinary  conditions  the  chief 
question  is  bearing  power,  not  scour;  they  seem  to  de- 
mand a  very  compelling  reason  before  they  accept  scour- 
proof  construction  as  warranted.  This  is  a  poor  way  to 
save  money.  However  good  economy  may  be  in  its  proper 
place,  there  is  no  economy  or  profit  in  constructing  shal- 
low bridge  foundations. 

The  time  is  appropriate  to  the  preceding  remark.  A 
little  epidemic  of  washouts  characterized  the  notable  high- 
water  period  of  the  past  few  months.  Not  only  falsework 
and  various  kinds  of  temporary  structures,  but  also  per- 
manent piers  were  scoured  out  and  overthrown.  In  a 
mild  way  the  period  is  a  reminder  of  the  1913  flood 
days,  which  in  their  great  list  of  washed-out  bridges 
presented  an  utterly  disillusionizing  revelation  of  poor 
bridge-foundation  practice. 

Two  factors  are  responsible  in  most  cases  for  the  defi- 
ance of  proper  rules  of  caution  in  this  matter.  The 
first  is  the  example  offered  by  the  lucky  survival  of  many 
poor,  shallow,  unprotected  piers.  Such  examples  con- 
stantly speak  the  argument,  "This  type  of  construction 
is  adequate ;  more  costly  work  is  waste  of  money."  The 
other  factor  is  the  very  common  conscience-soothing  justi- 
fication that  the  projected  bridge  is  intended  to  give  only 
a  limited  length  of  service.  The  piers  need  be  made 
no  more  enduring  than  the  superstructure,  because  they 
are  sure  to  be  obsolete  when  the  spans  reach  the  end  of 
their  life. 

It  is  the  engineer's  part  to  possess  enough  strength 
of  conviction  to  resist  these  two  arguments.  He  is  the 
one  whose  business  it  is  to  recognize  their  fallaciousness 
and  to  plan  for  sound  and  secure  foundations.  He  must 
recognize  clearly  the  facts  that  many  existing  structures 
deserve  to  have  failed  long  ago  and  that  not  every  struc- 
ture is  a  good  model.  He  must  also  look  a  little  to  ex- 
perience in  bridge  renewal,  which  shows  that  time  after 
time  the  superstructure  only  is  renewed,  while  the  piers, 
if  still  sound,  are  retained  and  by  dint  of  adaptation  or 
reinforcement  made  to  do  for  a  second  term  of  service. 
He  must  base  his  work  constantly  on  the  principle  that 
a  bridge  pier  is  inherently  a  thing  built  to  endure. 
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There  are  good  and  l)ad  points  in  tiie  time-worn  preacli- 
nicnt  that  the  engineer  should  do  witli  one  dolhir  wliat 
someone  else  would  do  with  two.  A  had  point  is  that 
it  leads  some  engineers  to  do  all  their  work  on  a  50% 
basis,  with  an  eye  to  today  only.  Bridge  piers  are  almost 
tlie  worst  possible  subjects  I'or  one-dollar  engineering. 

m 
Give  tlhi©  SndldleB'  SralFoiPiiTms^tlnoira 

One  theory  of  getting  low  |)rices  in  (■diitract  letting 
is  that  tiie  contractor  should  be  induced  to  gamble — 
guess — as  blindly  as  possible.  Another  theory  is  that  by 
securing  fullest  information  of  working  conditions  and 
throwing  this  open  to  all  bidders  the  lowest  and  best 
bids  will  be  obtained.  The  City  of  Dayton,  Ohio,  has 
just  demonstrated  that  the  second  theory  is  true. 

In  calling  for  bids  on  three  concrete-arch  bridges  the 
city's  engineering  department  made  available  to  intend- 
ing bidders  unusually  complete  data  on  conditions.  The 
state  of  affairs  was  so  exceptional  as  to  call  for  com- 
ment at  the  letting,  and  the  editor  has  received  letters 
complimenting  the  city  on  its  thorough  information  serv- 
ice in  the  case.  Thanks  was  not  the  only  return  the 
city  got  for  its  work,  however.  It  got  a  series  of  bids 
with  hardpan  prices;  and  when  it  awarded  the  contract, 
it  put  back  into  the  pul)lic  treasury  many  times  as  much 
as  was  spent  in  getting  the  information  for  the 
bidders. 

Besides  the  money  saving  there  will  be  further  returns 
to  the  city  on  its  investment  in  data.  The  chances  for 
trouble  in  carrying  out  the  contract  are  greatly  reduced 
by  making  the  contractor  secure  against  unpleasant  dis- 
appointments in  the  conditions  he  encounters.  When 
the  exploring  is  done  during  the  carrying  out  of  the  work 
itself,  every  adverse  condition  found  means  either  con- 
flict between  engineer  and  contra<'tor  or  a  compromise 
on  lowered  quality  of  work.  Full  and  correct  advance 
information,  on  the  contrary,  means  absence  of  trouble 
and  delay  and  fully  maintained  quality  of  work. 


LuaETiiKcn 


The  old-time  city  engineer's  ollice  i)artook  of  the 
slackness  and  inefficiency  of  the  contemporary  municipal 
government.  Usually  it  was  housed  in  tlie  darkest  corner 
or  dam))est  basement  of  a  drafty  city  hall  in  rooms  of 
mammoth  proportions  and  abnormally  high  ceilings.  On 
entering,  one  was  confronted  with  a  high  counter  on 
which  reposed  dog-eared  platbooks  and  behind  wliic^h 
groups  of  disconsolate  "engineers"  chewed  tobacco  aiul 
languidly  worked,  or  more  often  discussed  current  events 
and  local  scandal.  The  invariable  transit,  level  and  rod 
took  up  the  corner  space  not  occupied  by  decrejjit  picks 
and  shovels,  specimen  paving  bricks,  l)roken  manhole 
covers  and  unbound  files  of  the  technical   journals. 

The  picture  is  not  overdrawn.  Moreover,  the  condition 
jiersists  in  more  than  one  good-sized  city.  And  after 
visiting  such  an  office,  one  is  qiiite  ready  to  believe  that 
the  municipal  engineers  permitting,  or  even  submitting 
to,  such  conditions  deserve  the  disapproval  frequently  vis- 
ited upon  them  by  the  average  citizi'n.  May  not  the  oft- 
discussed  "status  of  the  engineer"  be  in  some  way  tied 
up  to  sucli  unkempt  working  habits  and  surroundings? 


There  is  a  brigliter  side  to  tlie  picture.  Just  as  muni- 
cipal government  is  generally  Ijecoming  more  efficient,  so 
the  municipal  engineering  offices  are  beginning  to  take 
on  a  beneficial  modern ily.  In  some  cities,  such  as  Jack- 
sonville, tlie  engineering  department  has  a  building  to 
itself,  designed  to  meet  the  specific  needs  and  conducted 
under  a  businesslike  management.  In  others,  like  Dallas, 
Tex.,  as  described  on  another  page  of  this  issue,  parts 
of  the  general  city  offices  are  equipped  and  arranged  so 
as  to  permit  the  most  efficient  conduct  of  the  engineering 
operations  of  the  city.  Even  where  the  old  quarters  must 
still  be  occupied,  many  city  engineers  are  awakening  to 
the  necessities  of  the  case  and  are  revising  equipment 
and  customs  to  conform  with  better  practices  in  the  private 
office. 

There  can  be  no  doul)t  that  there  is  a  certain  dead- 
ening influence  in  niunici])al  work.  Anything  that  tends 
to  improve  the  working  surroundings  of  the  men  must 
improve  their  morale  and  increase  their  efficiency.  At 
tiie  same  time  the  introduction  of  modern  methods  and 
equipment  must  favorably  impress  the  citizens  having 
business  before  the  department  and  through  them  grad- 
ually react  to  raise  the  city  engineer  in  the  estimate  of 
his  employers — the  people  of  his  city. 


Choking  an  important  river  down  to  half  its  unre- 
strained flood  flow  is  a  rare  achievement  in  the  world's 
history.  We  are  soon  to  see  the  beginning  of  the  great 
works  that  shall  exercise  this  control  over  the  Miami  and 
the  Scioto  Eivcrs.  The  Miami  project  is  now  fully 
worked  out,  and  except  for  a  few  formalities  it  is  ready 
for  the  contractor.  The  Scioto  project  is  not  far  behind 
in  its  progress,  although  the  engineers  started  on  their 
planning  much  later.  This  summer  is  to  see  actual  work 
begin  on  both  enterprises.  In  three  years  they  can  be 
completed,  and  the  flood  protection  realized. 

Congratulations  are  due  the  Ohio  communities  that  will 
pay  for  the  flood-prevention  works  $35,000,000 — a  great 
sum,  even  though  it  be  only  one  day's  war  cost.  They  are 
giving  the  answer  to  the  i)rol)lems  suddenly  thrust  before 
them  in  the  disorganization  of  the  state-wide  flood  calam- 
ity just  three  years  ago.  At  that  time  they  tried  in  a 
helpless  way  to  call  on  state  and  nation  for  future  pro- 
tection. State  and  nation  declined  to  deal  with  the 
problem  and  in  efl'ect  told  them  to  help  themselves.  They 
are  doiny  it. 


"There  was  only  a  small  margin  between  the  flood 
height  reached  last  week  and  a  substantial  repetition  of 
the  1913  disaster,"  said  a  prominent  engineer  in  Col- 
umbus, Ohio,  recently.  "Though  tlie  flow  was  only 
one-third  as  great  as  in  the  big  flood,  yet  with  a  few  feet 
more  rise,  enough  to  reach  the  top  of  the  levees,  the 
damage  done  to  the  West  Side  would  have  been  prac- 
tically the  same."  This  statement  throws  the  "clearest 
light  on  the  urgency  of  flood-protection  measures  in  the 
Franklin  County  district.  Plans  are  nearly  ready  for 
going  ahead  with  the  legal  preliminaries  to  construction, 
but  just  at  this  time  .some  factional  op])osition  is  devel- 
oping, with  a  promise  that  there  may  be  serious  inter- 
ference with  the  project.  Columbus  citizens  need  only 
read  the  signs  of  the  season  to  realize  where  lies  their 
best  chance  for  early  accomplishment  of  flood  prevention. 
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LeMciTS  to  Hlhie  EdlMoir 


He^w  OcSearcas  Puammp  Tests 

Sir — 111  i1k'  issuo  of  Hin/iiicniiKj  .\rirs.  .Ian.  i:!,  l!M(i, 
the  article  "'resting  the  I'^-Ft.  Wood-Nonlbcrg-  I'limp" 
{Tivos  a  ratluT  cxtrciiie  case  of  fictitious  accuracy.  In  the 
tabic  iiiving  the  suiiiniarv  of  tests,  page  73  of  that  issuo, 
the  tlow  is  given  as  ranging  from  510.08  to  559.0!)  cu.ft. 
per  sec.  To  most  engineers  wlio  are  familiar  with  stream- 
measurement  methods  any  computations  of  stream  flow 
carried  to  five  significant  figures  will  prohahly  seem  very 
refined,  to  say  the  least. 

It  would  ap])ear  from  the  ])robable  shape  of  the  ver- 
tical velocity  curves  in  a  section  of  the  character 
described  in  that  article  that  the  discharges  as  obtained 
would  all  be  high.  The  weak  place  in  the  method  used  is 
in  the  locating  of  the  points  for  measuring  the  velocities. 
Instead  of  locating  these  points  by  the  well-known  "0.2 
and  0.8  depth"  method,  as  developed  by  the  United  States 
Geological  Survey,  they  were  taken  ai)parently  without 
any  reference  to  the  vertical  distribution  of  velocities. 
The  writer  is  of  the  opinion  that  with  the  rough  method 
used  in  finding  the  velocities  the  discharges  cannot  be 
relied  upon  to  have  an  accuracy  of  hetter  than  5%, 
tliough  they  would  probably  agree  among  themselves  very 
much  more  closely,  due  to  the  careful  setting  of  the  pitot 
tube  for  each  velocity. 

With  a  probable  error  of  at  least  3  or  4%,  and  pcrliajjs 
5%,  it  hardly  seems  excusable  to  give  results  to  five 
significant  figures.  I^.  C.  Pieiue. 

Purdue  University,  Lafayette,  Ind.,  ^lar.  7,  1916. 


jThe  following  comments  on  the  foregoing  criticisms 
have  been  made  by  the  engineer  in  charge  of  the  tests  in 
question. — Editor.] 

Sir — Mr.  Pierce  has  evidently  failed  to  consider  the 
large  number  of  points  at  which  velocities  were  taken. 
Our  metliod  is,  in  effect,  the  integration  method  recom- 
mended by  the  United  States  Geological  Survey  as  bet- 
ter than  either  the  "0.2  and  0.8"  or  the  "0.2,  0.(i  and 
0.8  method."  These  methods  were  discussed  before  the 
test,  and  the  method  used  was  adopted  as  being  the  fair- 
est. The  depth  methods  were  not  used  on  account  of  the 
variation  in  height  of  cross-section. 

After  the  receipt  of  ]\Ir.  Pierce's  criticism,  velocity 
rates  in  parallel  vertical  planes  perpendicular  to  the  cross- 
section  of  the  stream  were  plotted  from  our  data  for 
the  case  of  maximum  efficiency.  From  the  curves  the 
velocities  at  0.2,  0.6  and  0.8  of  the  depth  were  taken, 
and  the  volume  of  water  delivered  was  calculated.  There 
was  1%  variation  in  the  results. 

The  long  straight  section  of  the  canal  in  advance  of 
the  measuring  station  tended  to  iron  out  the  stream  lines, 
and  this  would  tend  to  vary  results  obtained  by  the  depth 
theory. 

Tlae  results  given  in  the  article  are  the  averages  of  a 
large  number  of  readings  and,  as  is  commonly  done,  were 
carried  to  two  decimal  places,  not  that  we  believed  abso- 
lute  accuracy    was    obtained,    but   to   enable    anyone   to 


check  (iiliidiitions.  iMcry  possible  rcliiiciiieiit  was  used 
to  nbtiiiii  correct  results.  The  observers  on  these  tests 
lia\e  been  engaged  on  similar  tests  and  water  measure- 
ments since  1H!)8  and  have  reached  a  large  degree  of 
skill,  which  reduces  the  personal  element  to  a  minimum. 

It  is  generally  impossible  to  give  accurate  tests  of 
pumps  of  this  magnitude  either  on  account  of  local  con- 
ditions or  cost.  The  value  of  pitot-tube  measurements  in 
pi|)es  not  running  full  or  taken  near  the  wheel  is  prac- 
tically nil. 

On  the  day  of  the  test  this  pump  was  handling  water 
from  which  gas  bubbles  were  rising  in  great  quantities. 
At  high  lifts  the  gas  given  off  in  this  pump  naturally 
ini))aired  its  efficiency.  Naturally,  no  estimate  can  be 
made  of  the  amount  of  loss  from  this  effect. 

W.  H.  P.  Cheighton,  U.  S.  N.  (Retired). 

Tulane  University,  New  Orleans,  La.,  Mar.  30,  1916. 
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Sir — Keferi-ing  to  your  comment  on  my  letter,  whicii 
you  were  courteous  enough  to  print  in  your  issue  of 
ilar.  2,  1916,  may  I  make  another  effort  to  disclose  my 
position  on  the  question  of  reserve  for  renewals?  The 
subject  is  of  such  vital  importance  and  is  so  much  mis- 
understood that  a  continuation  of  the  discussion  seems 
to  be  justified. 

I  cannot  agree  with  you  that  "the  actual  loss  of  capital 
through  'depreciation'  .  .  .  averages  $2.50  for  each 
year  of  the  40."  As  far  as  the  "physical  facts"  are 
concerned,  there  is  no  such  loss.  In  fact,  the  plant  may 
have  increased  during  the  year  in  efficiency  or  productive 
value  due  to  well-placed  minor  expenditures.  But  we 
still  have  to  face  the  fact  that  days  will  come  when 
renewals  must  be  made.  It  may  happen  that  in  practice 
the  changes  of  the  year  may  modify  our  life  estimate. 
But  an  estimate  must  be  made  to  guard  against  misstate- 
ment of  net  earnings. 

"The  stated  value  of  the  property"  should  not  be 
changed  on  the  ledger,  and  certainly  not  on  the  score 
of  "capital  repaid";  by  the  sinking-fund  method  only 
$1.05  is  provided  for  each  year,  and  even  at  that  it 
cannot  be  fairly  considered  as  "capital  repaid."  You  say 
that  the  difference  between  $2.50  and  $1.05 — namely,! 
"$1.45 — must  still  be  recovered  from  the  business  in 
some  way."  If  you  charge  up  the  full  $2.50  each  year, 
the  $1.45  is  necessarily  "recovered  from  the  business"; 
but  if  we  charge  up  only  $1.05,  the  balance  of  $1.45 
does  not  have  to  be  recovered  from  the  business  in  any 
way,  because  the  annual  payments  of  $1.05,  together 
with  their  earnings  in  interest  take  care  of  the  balance 
of  the  "recovering."  As  far  as  the  ledger  story  is  con- 
cerned, we  have  the  debit  balance  of  plant  account  to 
show  the  investments  as  made,  and  against  that  we  have 
the  liability  .shown  in  the  credit  balance  of  reserve 
account. 

There  is  no  "capital  sacrificed,"  because  the  sinking- 
fund  reserve  prevents  that  sacrifice.     I   come   back  to 


April  1:5,  1!MG 


E  N  G  I  N  E  E  K  1  N  (i     N  E  W  S 


717 


tlie  statement  with  all  pos.sil)le  emphasis  that  the  sinking- 
fund  method  of  treating  renewal  reserve  is  in  no  sense 
a  '"trick  in  words  and  bookkeej)ing"'  I  hold  that  the 
tiiethod  you  indorse  would  be  a  trick  on  the  purciiasers 
ol  service.  Alex.  C.  Humimiueys, 

President,  Stevens  Institute  of  Technology. 
Ilubokcn,  N.  J.,  Mar.  24,  l!)l(i. 

Sir— In  I'jiKihicerina  News,  .Mar.  2'.i,  li)l(),  Secretary 
Drayer,  of  tlic  Connnittcc  on  Engineering  Cooperation, 
says : 

One  thinft  that  stands  out  cli^aily  in  a.  study  of  the  world's 
progress  in  lecLiit  years  is  the  tendincy  to  bring  together 
scattered  and  highly  specialized  activities  into  organizations 
where  effort  is  coordinated  to  the  end  that  the  product  of  the 
whole  shall  be  of  greater  and  improved  quality  with  a  benefit 
accruing  to  both  producers  and  eonsumeis.  Whether  the 
product  is  of  the  hand  or  of  the  brain,  this  statement  holds 
true. 

In  curious  coiiti'ast  with  this  is  your  eagerness  to  clear 
the  national  engineering  societies  of  any  nefarious  plot  to 
bring  about  such  a  union  of  these  societies  that,  in  the 
language  of  a  member  of  the  American  Society  of  Civil 
jMigineers,  whom  you  quote : 

Future  national  or  other  movements  for  the  benefit  of  the 
profession  will  be  headed  by  the  United  Engineering  Society 
and  our  share  in  tlie  work  will  be  merely  auxiliary  thereto, 
the  ultimate  result  of  which  will  be  that  the  influence  and 
standing  of  the  American  Society  of  Civil  Engineers,  which 
are  now  conspicuous,  will  gradually  wane  and  finally  be  lost 
in  the  controlling  organization  of  which  we  will  become  a 
chapter. 

This  awful  cahuiiity  is  hekl  up,  by  the  member 
mentioned,  as  one  of  the  dire  consequences  to  follow  the 
proposed  removal  of  the  American  Society  of  Civil 
Engineers  from  its  present  quarters  to  the  Engineering 
Societies'  Building.     Commenting  upon  this,  you  say: 

If  the  charge  just  quoted  were  true,  there  is  no  question 
whatever  that  the  proposition  now  before  the  members  of  the 
American  Society  of  Oivil  Engineers  would  be  and  should  be 
defeated.  The  society  would  not  and  should  not  sacrifice  its 
independence  of  action  nor  give  to  any  other  organization 
authority  over  it   in   the   conduct  of  its  affairs. 

This  seems  to  give  color  to  Secretary  Drayer's  charge 
tliat  "engineers  arc  somewhat  behind  other  groups  of 
men  in  the  general  movement  toward  cooperation." 

Happily  foi-  u.^  all.  they  aic  at  least  something  more 
than  a  century  behind  our  nun  h  abused  friends  the  poli- 
ticians, who  in  the  eighteenth  century  succeeded  in 
inducing  thirteen  separate  commonwealths  to  surrender 
each  it.«  own  sovereignty,  sacrificing  its  independence  of 
action  and  giving  another  organization  authority  over 
it  in  the  conduct  of  its  affairs. 

.\nd  this,  be  it  remembered,  was  com])assed  in  the  days 
l)efore  the  railroad,  the  steamboat,  the  telegraph  and  the 
telejihone  had  reduced  the  boundaries  of  the  Union  to  far 
less  dimensions  than  those  of  even  little  "Rhode  Island 
and  Providence  Plantations,"  when  men,  owing  to  their 
i.<olation  from  each  other,  were  naturally  ignorant  of  and 
therefore  distrustful  of  each  other,  when  petty  jealousies 
must  have  existed  between  the  states,  compared  with 
which  the  shudders  of  the  member  mentioned  le.'^t  "the 
influence  and  standing"  of  his  own  particular  society, 
"which  are  now  conspicuous,  .  .  .  will  finally  be  lost" 
would  appear  like  l)road-minded  modernity. 

Whatever  prospect  there  may  be,  in  the  proposed  re- 
moval, of  closer  union  between  the  American  Society  of 
Civil   Enffineers  and   the  founder  societies — even   to  the 


jioiut  of  complete  merger — i.s  the  chief  rea.son  for  such 
removal. 

It  is  to  be  hoped  that  engineers  are  not  hopelessly  old- 
fashioned  and  that  Secretary  Urayer  is  not  over-sanguine 
when  he  says: 

Today  there  is  a  current,  obvious  to  all,  setting  In  the 
direction  of  an  organization  in  which  the  collective  efforts  of 
engineers  will  be  administered  for  the  good  of  the  profession 
and  the  public 

and  not  primarily   for  "the   influence  and   stiinding"  of 
any  single  society,  however  honored. 

John  C.  Th.vutwine,  Jr.,  As.^oc.  Am.  Soc.  C.  E. 
257  South  4th  St.,  Philadelphia,  Mar.  27,  1916. 


Sir — Since  the  writer,  as  City  Engineer  of  San  Diego, 
has  borne  more  or  less  of  the  responsibility  for  the  opera- 
tion of  that  city's  water  system,  both  prior  and  sub.'iequent 
to  the  recent  failure  of  the  Lower  Otay  dam,  it  may  lie 
of  interest  to  the  engineering  profession  to  review  some 
of  the  information  that  I  have  compiled  in  connection 
with  this  failure.  I  will  not  attempt  a  detailed  discussion 
of  the  matter,  becau.se  I  have  not  collected  sufficient  data 
as  yet  in  regard  to  several  phases  of  the  subject.  There 
have  been  .several  articles  printed,  however,  in  discussion 
of  this  failure,  and  I  desire  to  correct  some  of  the  wrong 
impressions  conveyed  by  a  few  of  these  articles.  I  realize 
that  all  these  articles  were  prepared  rather  liurriedly, 
without  proper  time  in  which  to  ascertain  all  the  facts. 
This  is  easily  excusable,  of  course,  if  the  proper  qualifi- 
cations are  made  in  regard  to  figures  given,  but  in  sev- 
eral instances  the  writers  of  these  articles  have  given 
figures  which  are  in  error  and  then  used  them  in  making 
deductions  which  are  stiil  farther  removed  from  the  fact. 

In  R.  A.  Silent's  article  in  Etifjineprinf/  uXews,  of  Feb. 
17,  1 !)!(),  there  are  several  errors  in  figures.  He  gives 
the  maximum  capacity  of  the  spillway  at  the  time  of 
failure  as  2,100  cu.ft.  per  sec,  whereas  it  was  4,700  cu.ft. 
per  .sec.,  or  approximately  double  the  amount  he  states. 
He  used  some  erroneous  figures  also  in  regard  to  dimen- 
sions of  spillway  and  depth  of  water  on  its  crest. 

The  statement  that  the  area  of  the  Lower  Otay  water- 
shed was  1.30  sq.mi.  is  another  error  of  considerable  im- 
portance. The  area  of  the  watershed  directly  trilmtary 
to  the  Lower  Otay  is  85.7  sq.mi.  and,  adding  to  that  the 
area  of  12.6  sq.mi.  which  is  tributary  to  the  Upper  Otay 
reservoir  and  which  was  overflowing  into  the  Lower  Otay 
for  a  week  prior  to  the  failure  of  the  Lower  Otav  dam,  we 
have  a  total  area  of  '.)8.-i  .sq.mi.  of  watershed. 

The  account  of  the  failure  of  the  Lower  Otay  dam  by 
Francis  L.  Sellew,  of  La  Jolla,  San  Diego,  published  in 
Engineering  iA'ew*-,  Mar.  9,  1916,  is  ver^-  interesting  in 
view  of  the  fact  that  ]\Ir.  Sellew  is  a  well-known  engineer 
of  considerable  reputation  in  connection  with  his  work 
with  the  United  States  Re(4amation  Service.  The  writer 
is  surprised,  however,  that  an  engineer  of  Mr.  Seilew's 
standing  would  attempt  a  discussion  of  the  responsibility 
for  this  failure  with  so  little  real  knowledge  of  the  actual 
conditions.  Air.  Sellew  evidently  obtained  all  his  figures 
and  data  from  some  textbooks,  such  as  Wegmann,  Schuy- 
ler or  Turneaure  and  Russell,  and  not  from  actual  condi- 
tions. I  wish  to  make  the  following  corrections  in  regard 
to  the  fiirures  he  has  used: 
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Tlu>  hoif^iit  of  111,'  Lower  (Mny  dani  was  i;!,"!.')  It. 
instotid  ol'  i;!0  11.,  and  llu'  s|iillway  was  II  11.  bclnw  tli<' 
vvv>it  of  tlu'  ilaiii  iii-lrail  nf  i;  It.,  ii.s  ho  stnti's.  'riii.s  i.s 
of  con.xidcralili'  iiii]untaMcc  in  \  ii'W  nf'  tlir  I'art  that  llic 
capacity  <>t'  the  ,x])ilhvny  at  lIu'  lime  dl'  llir  I'ailun'  df  Ilic 
(lain  was  -l/iOO  cu.l't.  per  sec.,  (ir  (imt  Iwn  and  a  hall' 
times  as  groat  iis  it  was  with  only  (i  It.  dcplli  of  water  on 
the  crest,  as  his  lij^nires  would  sliow. 

Second,  the  sloi)es  ol"  tiie  Lower  Olay  dam  were  deter- 
mined hy  various  moasuremonts  and  round  to  he  I '/(  to 
1  and  not,  as  ho  statos,  "prohahly  I   to  1." 

Third,  the  investigation  relative  to  tiio  "coenieiont 
against  sliding,"  as  Mr.  Sollow  calls  it,  does  not  seem  to 
ho  to  the  point,  in  view  of  the  fact  that  tlii'  dam  did  not 
eventually  fail  hy  slidiii;'  on  tlic  liaso. 

There  is  absolutely  no  question  in  the  writer's  mind 
that  the  dam  would  still  he  standing  if  the  water  had  not 
actually  reached  the  top  of  the  fill  and  flowed  over  it 
long  enough  to  remove  the  suppoi-t  from  the  downstream 
side  of  the  core  wall.  The  dam  failed  from  the  top  down, 
it  did  not  slide  on  its  hase,  fail  at  foundation  or  overturn. 

It  is  useless  to  discuss  the  merits  of  the  design  of  this 
type  of  dam.  I  do  not  think  any  engineer  of  standing 
ever  approved  the  design  of  this  dam.  It  was  a  hyhrid 
type  heyond  question. 

The  failure  was  due  to  overtopping  because  the  spillway 
was  of  insutFicient  capacity  to  take  care  of  an  unprece- 
dented Hood  resulting  from  a  cloudburst.  However,  I  do 
not  think  there  was  an  engineer  in  the  country  who  would 
have  recommended  a  larger  spillway  in  view  of  the  runoff 
records  prior  to  the  recent  storm.  I  am  familiar  with 
several  reports  made  upon  the  present  city  system  by 
leading  hydraulic  engineers  who  have  been  called  in  to 
consult  in  connection  with  the  development  and  capacity 
of  the  system,  and  it  has  always  been  the  expressed  opiii- 
ion  among  engineers  that  it  was  doubtful  if  the  Lower 
Otay  reservoir  would  ever  be  filled  from  its  own  water- 
shed, even  to  the  height  of  the  spillway  crest,  11  ft. 
below  the  top  of  the  dam. 

After  the  first  storm  of  Jan.  17  and  18,  the  reservoir 
filled  rather  rapidly  at  first  and  later  more  gradually, 
until  the  water  reached  the  crest  of  the  spillway  on  Jan. 
22  and  began  to  waste  at  the  rate  of  several  million  gal- 
lons per  day.  The  matter  of  impounding  more  water  by 
placing  temporary  flashboards  in  the  spillway  was  advo- 
cated by  E.  S.  Babcock,  the  original  builder  of  the  dam, 
and  several  other  prominent  citizens,  but  the  writer,  to- 
gether with  the  mayor,  E.  M.  Capps,  M.  Am.  Soc.  C.  E., 
refused  to  allow  any  such  operation  of  the  dam,  and  noth- 
ing was  ever  done  to  try  to  conserve  water  in  the  reservoir 
above  the  spillway  crest,  11  ft.  below  the  top  of  the  dam. 

The  rate  of  runoff  into  the  Lower  Otay  reservoir  was 
23,500  cu.ft.  per  sec.  for  a  period  of  1  hr.  prior  to  the 
failure  of  the  dam,  or  over  seven  times  as  great  as  any 
runoff  shown  by  the  prior  records.  The  average  runoff 
for  the  10  hr.  preceding  the  failure  was  at  the  rate  of 
13,960  cu.ft.  per  sec,  or  over  four  times  as  great  as  any 
prior  record  shows.  Furthermore,  the  runoff  was  still 
over  2,000  cu.ft.  per  see.  when  the  writer  visited  the  scene 
of  the  failure  at  3  p.m.,  Jan.  28,  1916,  just  22  hr.  after 
the  dam  went  out;  and  it  is  doubtful  if  the  crest  of  the 
flood  had  reached  the  reservoir  prior  to  the  failure. 

There  has  been  some  criticism  of  the  operating  depart- 
ment because  the  36-in.  blowoff  valve  was  not  opened  a 
few  hours  earlier.     The  maximum  capacity  of  the  36-in. 


hhjwoll  is  ;!;!()  (II. ft.  per  ^rr.,  and  in  order  to  have'  had 
any  ellVrt  upon  the  iilliiiiate  result  the  gale  would  have 
had  to  be  opened  wide  some  time  j)rior  to  the  beginning  of 
the  lirsl  sbniii  on  .Inn.  IT,  11)16,  or  o\er  10  d.ivs  jirior  to 
the  failure  of  lln'  dam.  Such  a  prorediire  would  have 
been  looked  upon  as  the  act  of  a  lunatic  at  that  time  by 
both  engineers  and  laymen,  but  taken  as  a  "hindsight,"  of 
course  it  cortaiidy  would  iiave  been  a  wise  precaution. 
Jn  fact,  1  would  have  been  in  favor  of  emi)tying  the  reser- 
voir .some  time  last  fall  ami,  in  addition,  enlarging  the 
s|)illway  to  about  four  times  its  capacity,  if  we  had  only 
known  about  this  storm !  It  seems  too  bad  that  the 
Almighty  does  not  see  fit  to  inform  us  a  few  weeks  ahead 
of  time  when  He  .sends  such  a  deluge  as  He  visited  upon 
this  section  on  Jan.  27,  11)16. 

Of  all  the  discussions  in  regard  to  this  failure,  the  arti- 
cles by  Lars  Jorgensen  and  Horace  \V.  King,  appearing 
in  Engineering  News  of  Mar.  9,  1916,  are  more  to  the 
j)oint  and  more  nearly  according  to  the  facts  than  any 
other  articles  I  have  .seen. 

I  am  preparing  a  detailed  report,  which  I  hope  to  be 
able  to  present  in  a  paper  to  the  American  Society  of 
Civil  Engineers  (of  which  Mr.  Sellew  is  a  member) 
some  time  in  the  near  future,  and  I  hope  that  Mr.  Sel- 
lew will  be  willing  to  retrac't  some  of  his  statements  in 
regard  to  inefficient  management  and  acknowledge  that 
the  failure  of  the  Lower  Otay  dam  was  due  to  an  act  of 
God  in  sending  a  deluge  that  was  beyond  human  possi-  ^M 
bility  to  anticipate  or  cope  with.  ^B 

(tEokgic  Cromwell, 

San  Diego,  Calif.,  Mar.  23,  1916.  City  Engineer.  '. 

^  ji 

Se^yFeiPS  foe  Sira®'^?'  ID)nsp®sal 

Sir — In  your  snow-removal  article  in  the  Mar.  16  issue 
of  Engineering  News,  you  mention  sewers  for  snow  dis-  0 

posal.  Therein  lies  the  solution  of  the  snow-removal 
problem.  Provision  for  .storm-water  removal  followed 
the  extended  use  of  sanitary  drains,  and  now  a  logical 
sequence  is  the  construction  of  sewers  expressly  designed 
to  include  snow  disposal. 

It  is  going  against  the  natural  functions  of  snow  to 
heap  and  then  cart  it  away.     Present  sewers,  where  they  j 

are  available  for  .snow  disposal,  have  demonstrated  the 
economy  of  this  method.  If  we  completely  eliminate 
hauling  and  make  the  sewer  proof  against  clogging,  the 
cost  of  disposal  with  the  aid  of  snow  plows  would  be 
considerably  less  than  the  3c.  per  cubic  yard  you  mention. 

It  is  my  opinion  that  all  cities  where  snow  disposal  is 
a  necessity  are  confronted  with  the  problem  of  rebuilding 
their  sewers  to  include  this  additional  fiinction.  The 
enormous  loss  sustained  after  every  snowfall,  together 
with  the  millions  of  dollars  spent  on  disposal,  warrants 
this  reconstruction. 

Very  rapid  snow  disposal  must  be  provided  for  to  guard 
against  the  danger  of  resulting  slush  or  ice,  and  there- 
fore the  future  sewer  will  be  ready  to  receive  a  deliberate 
charge  of  snow  all  along  its  line,  regardless  of  the  density 
and  without  the  necessity  for  nursing  to  eliminate  the 
solid  refuse  inevitably  swept  with  the  snow. 

With    the    danger   of    clogging   eliminated    and   with 
heaping  and  carting  unnecessary,  the  streets  before  most 
business  buildings  would  be  cleared  without  waiting  for^ 
the  department  to  arrive.  L.   Davidson. 

309  Broadway,  New  York  City,  Mar.  28,  1916. 
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A  bond  issue  of  over  $100,000,000  for  municipal  im- 
provements Avill  probably  be  submitted  to  the  voters  of 
riiiladelphia  at  the  primary  election  on  May  16.  The 
largest  item  in  this  amount  is  $57,100,000  for  new  rapid- 
transit  lines.  Next  comes  $9,000,000  for  the  new  park- 
way, or  diagonal  boulevard,  from  the  City  Hall  northwest 
to  Fairmont  Park,  $5,000,000  for  port  improvements, 
$5,640,000  for  grade-crossing  removal  in  South  Phila- 
delphia and  $3,800,000  to  start  work  on  treatment  of 
the  city's  sewage  before  discharge  into  the  Delaware. 
Other  sewer  work,  water-supply  improvements,  bridges, 
parks,  paving,  etc.,  increase  the  total  to  $108,000,000. 

A  third  high-tension  electric-power  transmission  cable 
has  been  laid  across  San  Francisco  Bay  from  the  Key 
Route  mole  to  San  Francisco,  a  distance  of  about  20,000 
ft.  A  large  party  of  prominent  engineers  witnessed  the 
work  of  laying,  on  Mar.  14.  The  cable  contains  three 
conductors,  each  of  250,000  circ.-mils  capacity  for  the 
under-water  section,  connecting  to  conductors  of  300,000 
circ.-mils  capacity  at  the  shore  terminal.  Current  at  a 
pressure  of  100,000  volts  is  received  at  a  substation  in 
Oakland  from  the  hydro-electric  station  of  the  Great 
Western  Power  Co.  on  the  Feather  River  and  is  stepped 
down  to  11,000  volts'  pressure  for  transmission  through 
the  submarine  cables. 

Each  of  the  three  conductors  is  protected  by  insulation 
consisting  of  -/j-  in.  of  30%  rubber  and  -^^  in.  of  varnished 
cambric.  These  three  insulated  conductors,  with  a  No. 
14  rubber-covered  twisted  pair  of  wires  and  jute  filler,  are 
formed  into  a  core  over  which  is  applied  a  3^-in.  thick- 
ness of  varnished  cambric.  The  core  is  then  covered  with 
lead,  alloyed  with  1%  tin,  to  a  thickness  of  ^\  in.,  and 
around  the  lead  sheathing  is  wound  an  armor  of  No.  4 
double  galvanized  steel  wire.  The  twisted  pair  of  wires 
in  the  cable  is  used  for  a  telephone  circuit.  In  laying 
this  cable  no  messenger  cable  was  used,  the  cable  itself 
being  relied  upon  for  mechanical  strength. 

The  cable  was  manufactured  by  the  General  Electric 
Co.  and  was  furnished  in  lengths  of  1,308  ft.  The  joints 
between  successive  lengths  were  made  and  wiped  with  a 
lead  sleeve  in  the  usual  manner,  and  then  a  pipe 
sleeve,  designed  by  E.  W.  Beardsley,  General  Super- 
intendent of  the  Great  Western  Power  Co.,  was  slipped 
over  the  joint. 

The  pipe  sleeve  is  made  up  of  two  nipples  of  extra- 
heavy  41/^-in.  wrought-iron  pipe  and  a  right-  and  left-hand 
coupling.  Before  this  pipe  sleeve  was  put  on,  the  lead 
slicathing  of  the  joint  was  wrapped  in  sheet  asbestos, 
which  was  covered  with  a  layer  of  asbestos  cement.  In 
this  way  the  lead  and  the  cable  under  it  were  protected 
from  the  heat  of  the  welding  process,  for  after  the  pipe 


joint  was  in  place,  the  armor  wires  on  each  side  were 
welded  to  it  with  an  oxyacetylene  torch.  After  welding, 
the  right-  and  left-hand  coupling  was  screwed  up  to 
tighten  the  wire  connections  and  relieve  the  interior  of 
the  cable  from  mechanical  stress.  The  finished  lengtli 
of  the  armor  splice  is  WVo  in. 

;*: 

A  group  of  prominent  engineers  and  contractors  of 
Chicago  and  vicinity  have  formed  a  Joint  Committee  on 
Military  Engineering.  The  founders  are  members  of  all 
the  leading  engineering  and  contracting  organizations  of 
Chicago,  including  the  local  branches  of  the  national 
engineering  societies.  The  purposes  of  tlie  committee  are 
to  further  military  preparedness  among  engineers,  con- 
tractors and  their  associates  by  the  following  means :  ( 1 ) 
Courses  of  lectures,  (2)  assigned  reading,  (3)  practical 
instruction,  (4)  assisting  engineers  to  qualify  as  officers 
in  a  national  reserve  corps  of  civilian  engineers,  (5) 
urging  enlistment  in  and  support  for  engineer  troops  of 
the  National  Guard  and  such  other  organizations  as  the 
Government  may  create,  (6)  training  camps  and  the  at- 
tendance in  them  of  those  qualified,  etc. 

The  joint  committee  has  prepared  a  program  for  a 
period  extending  from  Apr.  20  to  July  25.  Something 
of  interest  ■nail  be  taken  up  each  week,  including  lectures 
by  Lieut.-Col.  W.  B.  Judson,  Engineer  Corps,  U.  S.  A  ; 
lectures  by  Major  P.  S.  Bond  and  Lieut.-Col.  Mason  M. 
Patrick,  Engineer  Corps,  U.  S.  A.,  several  exhibition 
drills,  terrain  exercises  and  inspection  trips  under  the 
direction  and  guidance  of  various  officers  of  the  engineer 
troops  of  the  Illinois  National  Guard.  Additions  to  the 
program  -nill  be  made  from  time  to  time. 

Engineers,  contractors  and  their  associates  in  Cliicago 
and  vicinity  are  invited  to  join  the  Joint  Committee  on 
Military  Engineering.  Correspondence  should  be  ad- 
dressed to  the  secretary,  Robert  F.  Hall,  111  West  Wash- 
ington St.,  Chicago. 

The  directors  of  the  Joint  Committee  are:  AYharton 
Clay,  chairman ;  Robert  W.  Hunt,  vice-chairman ;  Robert 
F,  Hall,  secretary-treasurer;  Bion  J.  Arnold,  W,  W.  De- 
Berard,  J.  De  N.  Macomb,  Jr.,  H.  S.  Baker,  Robert  I. 
Randolph  and  Vernon  C.  Ward,  Jr. 


\® 
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Two  spans  of  the  three-span  steel  truss  bridge  across 
the  Susquehanna  River  at  Athens,  Penn.,  built  only  two 
years  ago,  were  Avashed  out  on  the  morning  of  Sunday, 
Apr.  8,  by  the  underscouring  of  one  of  the  river  piers. 
The  bridge  consisted  of  three  steel  spans  183  ft.  4  in. 
each,  with  paved  roadway  of  20  ft.  clear  width  and  two 
5-ft.  concrete  sidewalks.  It  was  completed  Aug.  22,  1914. 
costing  $39,300  for  the  superstructure. 
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Tins  l)ri(|<;c  ri'|iliiii'(l  n  Kiirr-t  niss  l)ri<l;^c  of  cniisidi'i-- 
iililc  a^i',  \vlii(li  wa^  nmili'iimcij  in  ilir  suiniiici-  ol'  \U\2. 
Tlio  old  niiisDiuv  work,  lirin^  Iniiini  in  ^imkI  condition, 
was  used  Tor  tiu'  new  s\m\is  al'tiT  lillin^'  tlu-  hollow  .s|m(('s 
iil)ovi>  tlio  wooden  arch  hnirinjis  and  cnlarf^nnj;  the  piers 
hy  i'oinforce<l-conci'ete  incaseincni.  The  pier  rejmirs  <()st 
$8.!);U).  niakin.i,'  tlie  total  cost  of  the  imu  luid^e  $!!».•.':!(;. 
The  llorseheads  Const  rnction  Co.,  Ijinxheads,  .\.  \ ., 
huilt  tiie  masonry  work  and  erected  the  su|)erstr\ictnre, 
M'hieli  was  I'ahrieated  liy  tlie  l*enn  Brid;;e  Co.  'I'lie  i)ridj,M' 
was  opened  to  trallie  .\ni;.  22,  1911.  David  A.  Keel'e, 
Kujiineer  for  Bradford  County,  was  in  char;,^'  of  tlie 
\\'ork. 

Mr.  Keel'e  re|)orts  that  early  on  the  morning  of  the 
MiUapsi',  the  ri\er  iiein^;-  within  '.*  It.  of  extreme  hi^li 
water,  he  received  news  that  there  hail  heeu  scour  in  the 
rner  just  hclnw  one  of  the  old  piei-s.  The  pici-  was 
then  observed  lo  ha\e  a  scltleuient  id'  l.">  in.  on  the  ddwn- 
stroam  side,  and  the  hridj^c  was  elided  to  tratlic.  ^\'ithill 
tiie  next  hour,  tlu'  settlement  inci'eased,  until  the  span 
slid  oil:'  into  the  river.  The  pier  turned  o\er  two  or 
three  times  and  completely  huiied  itself  in  a  larf^e  hole 
ahout  100  ft.  downstream.  One  of  the  spans  rests  on 
the  river  hottom,  ri^ht  side  up  and  intact.  The  middle 
span  is  turned  u])side  down.  It  is  expected  that  there 
will  be  considerable  sal\a;e  of  the  steel. 

Pier  2,  the  one  washed  out,  was  in  8  to  10  ft.  low-water 
depth  (1912.  surveys).  Its  foundation,  resting  in  fine 
gravel  13  ft.  below  low  water,  or  3.20  ft.  below  the  lowest 
point  of  the  hcd,  was  a  timber  crib  15x3(5  ft.  by  12  ft. 
deep,  filled  with  stone.  In  188.5  the  upstream  nose  under- 
pcoured,  and  thereafter  18-ft.  i)roteetion  piles  were  driven 
around  the  piers  3  ft.  on  centers  and  riprapped  with 
heavy  stone  at  2y.r>  to  1  Av\w.  From  then  until  last  week 
the  pier  has  given  no  trouble.  A  gravel  bar  formed  in 
the  channel  about  300  ft.  downstream  of  Pier  1,  and  this 
shifted  the  main  current  to  the  west,  !^[r.  Keefe  believes 
this  change  of  conditions  I'esponsible  for  the  deep  scour- 
ing— over  40  ft.  below  low  w^ater. 

A  temporary  trestle  will  be  built  across  the  river  to 
carry  traffic  now  and  serve  later  for  handling  materials 
to  the  new  pier  and  for  supporting  the  new  spans  during 
erection. 


ana  Flhals^dleEp&xasi. 

The  start  toward  a  compreliensive  rapid-transit  .system 
in  Philadelphia  was  made  in  1912,  mIkmi  .Mayor  Blanken- 
burg  apjiointed  A.  M.  Taylor  as  Transit  Commissioner 
to  investigate  the  problem  and  recommend  ways  and 
means  of  solution  (although  for  a  number  of  years  there 
has  been  in  operation  in  Philadelphia  an  east  and  west 
rapid-transit  line  consisting  of  a  two-  and  four-track 
subway  under  Market  St.  from  the  Delaware  Eiver  to 
the  Schuylkill,  connecting  with  a  two-track  elevated  rail- 
way on  Market  St.,  in  West  Philadelphia,  the  whole  line 
being  some  five  miles  in  length).  In  1913  the  first  broad 
plans  were  reported,  and  ^Ir.  Taylor  became  the  Director 
of  the  newly  created  Department  of   City  Transit. 

The  plans,  as  finally  modified  in  191.5,  provided  five 
radial  subway-elevated  lines  to  the  outlying  di.stricts — 
northeast  to  Frankford,  north  to  Olney,  northwest  to 
Schuylkill  Falls,  southwest  to  Darby  and  south  to  League 
Island.    The  Frankford  and  Darhv  lines  were  designed  to 


c e  into  the  existing  subway,  ami  the  Olney,  Schnylkill 

and  League  Island  lines  (o  a  big  loop  in  the  busiiieKs 
district;  later  tlic  Dar!)y  and  Frankford  lines  were  to 
be  coniu'cted  l)y  a  Chestnut  St.  subway.  These  lines 
were  to  co.st  the  city  $(;3,r,00,000  and  the  lessee  $ir),20(i,- 
000.  The  lessee  (expected  to  be  the  Philadelphia  i{a|)id 
Transit  Co.)  was  to  secure  0%  on  its  investmeni,  to  Ix; 
protected  against  diversion  of  present  trallic  and  to  have 
taxes  abated.  A  deficit  to  the  city  of  $2L28I,000  uj)  to 
1930  was  expected,  when  the  lines  would  become  paying 
ami  give  transfers  to  all  intersecting  lines.  The  Frank- 
ford line  was  to  go  into  operation  in  1918,  the  Darby 
line  in  1919,  the  north  and  south  lines  and  the  loop  in 
19-,'().  the  northwest  line  in  1923. 

The  lines  did  not  appear  to  be  attractive  to  private 
capital,  and  financing  was  made  possible  i)y  an  amend- 
ment to  the  city  charter  enabling  the  city  to  issue  bonds 
up  to  :','/',  of  the  asses.sed  valuation  for  rapid-transit  im- 
provements without  inclusion  in  the  debt  limit.  In  1915 
a  $(5,000,000  hond  issue  was  voted  by  the  Councils  and 
a|)])roved  by  popular  vote,  to  provide  for  initial  con- 
struction— the  elevated  railway  to  Frankford  and  the  first 
section  of  the  north  and  south  subway  lines  on  Broad 
St.  The  steelwork  for  the  elevated  line  is  fabricated,  and 
erection  is  about  to  begin.  The  contract  for  a  section 
of  the  s\d)way  at  City  Hall  has  been  let,  ground  was 
broken  last  fall,  and  about  .$10,000  worth  of  work  has 
been  done. 

The  change  in  the  city  administration  on  Jan.  1,  with 
the  strife  between  different  political  factions  representing, 
according  to  current  report,  rival  contracting  firms,  has 
brought  some  uncertainty  into  the  situation.  The  new 
Director  of  the  Department  of  City  Transit,  W.  S.  Twin- 
ing (a  ])rominent  engineer  who  has  been  connected  with 
Philadelphia  transportation  problems  for  years  and  who 
for  the  last  three  years  has  represented  the  department's 
consulting  engineers.  Ford,  Bacon  &  Davis)  recommended 
some  comparatively  minor  changes  in  the  engineering 
plans  and  advocated  undertaking  construction  in  much 
slower  steps — on  account  of  the  high  prices  prevailing 
and  because  the  facilities  would  be  beyond  the  real  needs 
for  many  years.  All  the  radial  lines  Avere  approved,  but 
the  central-district  loop  was  discarded  as  being  too  ei; 
pensive  for  the  benefits  and  as  tending  to  increase  the 
number  of  pedestrians  in  the  already  congested  vicinity 
of  City  Hall.  Two  of  the  four  tracks  under  North  Broad 
St.  were  diverted  to  the  east  down  an  oblique  street  (Bidge 
Ave.)  and  around  through  the  business  district  in  place 
of  the  loop ;  eventually  these  two  tracks  would  be  con- 
tinued as  the  radial  line  to  the  northwest. 

Some  difference  of  opinion  has  arisen  as  to  the  wisdom 
or  safety  of  carrying  the  subway  directly  under  the  City 
HIall,  as  is  provided  by  the  contract  now  let.  The  City 
Hall,  started  44  years  ago,  is  a  massive  stone  building, 
five  to  seven  stories  high,  and  great  care  and  expense 
will  be  required  in  underpinning  to  prevent  cracking  the 
walls  in  carrying  the  subway  tunnels  beneath  it.  In  the 
excavations  already  made  by  the  contractor,  moreover,  it 
has  been  found  that  some  of  the  foundation  Avails  are  of 
dry  rubble  laid  wholly  without  mortar.  For  safety  and 
economy  Director  Twining  has  favored  a  revision  of  the 
location  of  the  tunnels  so  that  they  would  pass  xmder 
only  one  comer  of  the  building,  thus  reducing  the  amount 
of  underpinning.  The  matter  was  referred  to  a  board 
of  engineers  made  up  of  G.   E.   Datesman,  Director  of 
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I'uhlic  Works;  G.  S.  Webstor,  Director  of  Wluirvcs,  Docks 
;in(l  Ferries;  and  C.  E.  All)ri<i;iit,  Cliief  of  tiic  Bureau 
1)1'  Surveys.     Tliev  favored  tlie  change. 

A  bill  approved  by  the  Councils'  Fiiuuice  Committee 
on  Apr.  3  provides  .$57,100,000  for  jiew  subway  lines, 
speeifyinpf  in  detail  llie  several  features  of  the  1!)15  plans 
in  spite  of  the  modidcalions  i-econuneuded  by  Mr.  Twin- 
ing. The  Councils  have  jxiwer  to  dictate  routes  and 
plans  to  the  mayor  and  the  Transit  De])artnient;  present 
indications  are  that  the  bill  as  prepared  will  jiass  the 
Councils  and  be  approved  by  the  public  on  May  IG. 

The  ^faiTLiiid  leiiislature,  which  has  ju>l  adjourned,. 
appropriated  .$2,;500,000  for  the  State  Higliway  Depart- 
ment. It  also  aj)])ropriated  $300,000  for  county-road 
construction,  of  which  the  state  pays  50%,  the  county 
•10%  and  abuttinjr  ])r()perty  owners  10%.  For  use  in 
road  maintenance  the  Highway  Department  has  the  pro- 
ceeds from  automobile  licenses,  now  amounting  to  about 
$000,000  per  annum,  which  is  believed  to  be  sufTicieut 
10  maintain  the  state  roads  already  built.  A  large  part 
of  the  state  appropriation  will  be  spent  for  bridge  con- 
struction. There  arc  many  l)ridges  across  tidal  estuaries 
in  the  seashore  counties  of  the  state  whidi  recpiire  re- 
building for  automobile  tragic. 

I'oad  im])n)vements  in  Minnesota  during  the  year  191(5 
will  cost  about  $8,000,000.  Besides  an  estimate  of 
$1,500,000  from  the  one-mill  tax  and  from  automobile 
taxation,  of  which  20%,  or  $300,000,  must  be  used  for 
maintenance,  the  county  road  and  bridge  tax  will  yield 
$2, '('53,451.  Tiie  townships  ^vill  probably  raise  about  the 
same  total  as  last  year,  or  $3,200,000,  and  Winona 
County  (of  which  A\'iuona  is  the  county  seat)  plans  to 
raise  $500,000  by  a  bond  issue  for  roads  and  bridges,  in- 
cluding 5<{;  mi.  of  concrete  roads  and  five  concrete 
bridges.  A'bout  $4,000,000  of  the  $8,000,000  will  be 
expended  under  tlie  supervision  of  the  State  TTighway 
Conmiission,  of  which  George  W.  Cooley,  state  engineer, 
is  seeretarj'.  This  sum  will  lie  divided  as  follows :  Grading 
and  graveling  and  ])ermanent  roads,  $2,728,500;  main- 
tenance of  12,000  mi.  of  roads,  $600,000;  new  bridges, 
$700,000. 

Reports  fnnn  G'.)  of  the  8(i  counties  of  the  state  and 
estimates  for  the  other  17  counties  show  1,945  mi.  of 
grading  and  705  mi.  of  graveling  projected,  besides  1,823 
reinforced-concretc  culverts,  1,000  small  culverts  of  cor- 
rugated metal  and  3(i0  bridges. 

State-aid  road  construction  during  1915  included  as 
its  main  items  the  following;  Turnpiking,  378  mi.,  at 
a  cost  of  $101,569;  grading,  546  mi.,  at  a  cost  of  $625,- 
426;  graveling,  361  mi.,  costing  $299,866;  concrete 
culverts,  785  in  all,  totalling  21,460  ft.  in  length  and 
costing  $83,561  ;  additional  culverts  of  corrugated  metal 
to  the  extent  of  57,029  lin.ft.,  costing  $53,078;  106 
bridges  of  a  total  length  of  4,489  ft.,  at  a  cost  of 
$188,451.  Other  and  minor  items  brought  the  total  state 
expenditure  for  construction  in  1915  up  to  $1,469,822. 
Besides  this,  $164,000  was  expended  by  the  state  in 
maintaining  9,983  mi.  of  roads.     Other  road  expenditures 


by    the    state    in    1915    brought    the    total    up    U>    about 
$2,500,000. 

Of  the  12,300  mi.  of  designated  state  roads  in  .Minne- 
sota a  total  of  1,414  mi.  has  been  brought  to  permanent 
grade,  with  a  standard  width  of  24  ft.,  and  provided  with 
a  first-class  surfacing  of  gravel,  macadam  or  concrete. 
In  addition,  785  mi.  of  these  state  roads  is  graveled,  but 
not  to  standard,  and  2,590  mi.  has  been  brought  to 
final  grade  line  and  standard  width,  but  not  yet  graveled. 


''^cnSj,    Tesso 


The  recent  disastrous  (ire  at  I'aris,  Tc\.  (po]nilation 
in  1910,  11,269),  has  been  investigated  by  S.  W.  English. 
State  Fire  Marshal,  and  in  his  report  submitted  to  the 
State  Fire  Insurance  Commission  he  .says  that  the  proj)- 
erty  loss  is  variously  estimated  at  from  $10,000,000  to 
$14,000,000. 

The  lire  had  its  origin  (^lar.  21)  in  a  frame  ware- 
liouse,  and    blown   by  a   35-nii.   wind,   the   flames   spread 


FIRE    HYDK.AXT     WITH     CAI'.S     DROITIOD     AWAY     < 'N     M" 
COUNT   OK   HE.VT   OF    FARI.S    (TEX.)    CONFbAt;  H.\T  lu.\ 

rapidly  until  the  fire  covered  an  area  of  264  acres.  In 
all,  1,440  buildings  were  destroyed,  1,051  of  which  had 
combustible  roofs.  Frame  buildings  or  iron-clad  build- 
ings numbered  1,297,  or  90%  of  the  total  number  of 
buildings  destroyed. 

The  fire  marshal  states  that  the  most  important  lesson 
to  be  drawn  is  the  hazard  of  the  shingle  roof.  The 
l)urning  of  tlie  business  district  of  Paris  was  not  due  to 
lack  of  fire  fighters,  nor  to  lack  of  water,  nor  to  the 
tvpe  of  construction  of  the  l)usiness  district  it.self,  but 
was  attributable  to  the  shingle  roofs  of  the  residence 
section. 

Another  le.s.son  that  may  b>.-  drawn  is  one  in  connection 
with  so-called  "fireproof  construction."  The  Gibraltar  Hotel, 
the  First  National  Banlv  Building  and  the  post  offlce  are  strik- 
ing examples  of  the  disastrous  con.sequences  of  using  com- 
bustible material  in  finishing  fireproof  buildings  and  the  folly 
of  attempting  to  save  money  in  the  use  of  inferior  materials 
with  the  hope  that  they  will  withstand  the  test  of  fire.  The 
conflagration  presetits  another  instance  showing  that  there  Is 
no  such  thing  as  absolutely  fireproof  construction  and  that, 
w-hen  sufficient  heat  is  applied  to  any  kind  of  known  material 
used   in   such   buildings,   serious  damage,   if  not   total   destruc- 
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tlon,  will  follow.  It  l.s  a  iiotlcaMc  fml  Hint  In  evciy  fuar 
wln<ri>  fxposed  wall  o|>t>nliiKM  wi-re  proipctod  by  wIto-kIhhh 
the  proKl-ess  of  thv  llri'   wiih  rfri'itiiiilly   bloi-Ued. 

'I'lic   iiitiMi.>iO   lii'ill,   ('Veil    in    till'    sIiitI,    is   cv  idciiciMl    l)y 

tlic   view,   wliich  shows   ii    lire    liuliiiiit    willi    all    tlircc   of 

its  thicadcd  outlet,  or  lioso,  caps  nu'lti'd  loose  and  dropped 

away.     'Pliis  liydraiit  was  located  on  a  street  corner  and 

was  aluuit  S  ft.  from  the  lirick  walls  of  a  huildiiijr. 

Li>;ht  uii  the  ilark  side  of  the  j)r()positioii  for  the 
American  Society  of  Civil  Kngineers  to  move  into  the 
Enjiineering  Societies  Bnildiii<r,  New  York  City,  is  de- 
sired by  the  St.  Louis  association  of  members  of  the 
society  named.  This  desire  is  thus  exjjressed  in  a  reso- 
lution adoiitt'd  on  A]u-.  ;! : 

Be  It  Ucsolved.  That  It  is  the  sense  of  this  meetinp  that 
ihe  "communioation  from  the  Board  of  Direction  of  the  Amer- 
ican Society  of  Civil  Kn^ineers  to  the  membership  in  the 
matter  of  an  invitation"  from  the  United  Bngineerlnff  Society 
to  a  Joint  ownership  and  occupancy  of  the  EngineorinK  Build- 
ing on  39th  St.  sets  forth  in  adequate  terms  the  advantages 
of  accepting  the  invitation,  but  does  not  include  the  objections 
thereto. 

In  the  opinion  of  many  of  the  members  of  this  association 
the  negative  side  of  the  question  should  have  been  stated 
with  equal  frankness  and  fullness,  in  order  that  those  mem- 
bers who  are  not  familiar  with  the  advantages  or  disad- 
vantages of  the  proposed  merger  and  its  influence  on  the 
future  of  the  society  might  have  full  and  accurate  informa- 
tion on  which  to  base  their  judgment  in  order  to  vote  intelli- 
gently on  the  question. 

We  heartily  comrriend  the  president  of  our  association, 
J.  A.  Ockerson,  who,  acting  solely  from  a  desire  to  have  all 
phases  of  this  important  question  put  before  the  members  of 
the  society,  has  given  expression  to  some  of  the  objections 
to   the   proposed   merger. 

We  have  the  utmost  confidence  in  his  loyalty  to  the  Amer- 
ican Society  of  Civil  Engineers  and  to  the  engineering  pro- 
fession in  general,  which  has  been  proved  by  many  years  of 
earnest  work  in  their  behalf,  and  we  hope  and  believe  that  he 
will  always  use  his  best  efforts  for  the  good  of  the  society. 

Gurdon  G.  Black,  iDOl  ilcPherson  Ave.,  St.  Louis, 
Mo.,  is  secretary  of  the  St.  Louis  association. 


osedl  ir©B=  Mem"  Y®rlfe 


A  bill  has  been  introduced  in  the  State  Legislature  of 
New  York  providing  for  the  consolidation  of  71  repair 
shops  now  operated  separately  by  the  several  departments 
of  New  York  City.  The  bill  stipulates  that  the  con- 
solidated repair  shop  shall  be  in  the  Department  of  Plant 
and  Structures,  which  is  to  take  tlie  place  of  the  present 
Department  of  Bridges,  and  gives  the  Board  of  Estimate 
and  Apportionment  power  to  transfer  repair  work  in 
various  boroughs  to  the  central  shop.  The  suggestion  for 
this  consolidation  was  made  in  the  annual  report  of  the 
fire  commissioner  to  the  mayor,  and  the  former  was  in- 
structed to  report  upon  the  practicability  of  the  scheme. 
The  report  included  the  following: 

This  consolidation  should  include  not  only  the  repair  shops 
and  their  mechanical  forces,  but  also  the  floating  groups  of 
carpenters,  plumbers  and  other  mechanics  who  make  repairs 
to  buildings,  bridges,  park  structures  and  the  like.  The  pres- 
ent method  of  handling  repair  work  is  necessarily  wasteful 
and  unbusinesslike.  Fourteen  different  commissioners  now 
control  the  71  repair  shops.  Many  of  these  shops  do  the  same 
kind  of  repair  work;  the  shops  are  scattered  haphazard  about 
the  city,  and  few  of  them  are  suitably  housed  or  equipped. 
Each  shop  is  operated  as  independently  of  the  others  as  if  it 
were  a  private  plant.  Each  has  its  own  machinery,  its  own 
mechanical  force  and  its  Own  electrical  force. 


NfccHMiirlly  there  Is  much  duplication  in  such  a  system. 
If  the  repair  work  of  all  thi-Hc  departments  were  treated  uh  n 
whole  and  the  force  combined,  a  rc-ductlon  of  at  leaHt  25"/,,  In 
personnel  would  bo  poBslblc.  In  addition  to  this,  much  of  thi- 
machinery  could  bo  ellmlnatod,  all  the  niiichlnery  for  the  new 
shop  and  all  repair  HUppllcH  Htandardlzcd,  jiurcha.MiH  conHoll- 
dated  and  the  Hlock  of  Hupplles  greatly  reduced  and  tin-  wliolr 
service  coordinated  and   made  vastly  more  elllclent. 

Cost  of  o|)erati<)n  of  sucli  a  central  |)laiit  has  been 
estimalcd  at  $2,i)H:,KGH.!)2  by  the  chief  of  the  bureau  of 
repairs  and  supplies  of  the  Fire  Deparlincnt.  'i'his  rep- 
resents a  saving  of  $l,0:M,r)5J()  per  year.  It  is  hclii^ved 
that  the  total  volume  of  re[)air  work  now  done  can  be 
handled  by  2,.'548  mechanics  and  155  clerks.  The  (ire 
coniinissioner  recommends  that  the  reduction  in  |)er.soniiel 
lie  made  not  by  dismissal,  but  by  dropping  out  unnec- 
essary positions  as  they  fall  vacant  through  death,  resig- 
nation, retirement  or  dismis.sal  on  charges.  lie  states 
that  "such  a  reduction  could  ver}'  quickly  be  made,  as 
the  experience  of  this  department  has  proved." 

The  head  of  the  proposed  new  Department  of  Plant 
and  Structures  will  have  control  over  tlie  management 
and  maintenance  of  the  New  York  and  Jkooklyn  liridge; 
the  operation  of  the  railroad  of  the  New  York  and  Brook- 
lyn Bridge ;  the  collection  of  fares  and  of  tolls  on  the 
New  York  and  Brooklyn  Bridge;  and  the  construction, 
repair,  maintenance  and  management  of  all  other  bridges. 

:*: 

Cellelbs'SittnEa^  tike  Cemitleimiranal  off 

tlhe  UJ.  §.  Cosist  Stiflipves^ 

The  hundredth  anniversary  of  the  beginning  of  work 
by  the  United  States  Coast  and  Geodetic  Survey  was 
celebrated  at  Washington,  Apr.  5  and  6,  with  appropriate 
exercises.  The  bill  establishing  the  Coast  Survey  was 
enacted  by  Congress  in  1807,  but  actual  work  did  not 
begin  until  after  the  conclusion  of  the  War  of  1812.  In 
the  administration  of  Thomas  Jefferson  the  merchant 
shipping  of  the  United  States  was  just  beginning  its 
rapid  development  that  continued  until  the  outbreak  of 
the  Civil  War,  half  a  century  later.  The  need  of  charts 
depicting  harbor  channels  and  safe  sailing  courses  in  the 
coasts  was  very  great.  President  Jefferson  himself  selected 
the  founder  and  first  Superintendent  of  the  Coast  Survey, 
F.  E.  Hassler,  a  S\\dss  scientist  of  eminence,  who  when 
he  came  to  the  United  States  brought  with  him  a  collec- 
tion of  scientific  instruments  and  a  library  of  3,000 
volumes. 

The  exercises  in  commemoration  of  the  centennial  were 
held  in  the  auditorium  of  the  National  Academy  of  Sci- 
ences on  Wednesday  afternoon  and  evening  and  Thursday 
afternoon  and  consisted  of  addresses  by  prominent  scien- 
tists, engineers  and  Government  officials.  The  Superin- 
tendent of  the  Survey,  Dr.  E.  Lester  Jones,  presided, 
and  the  speakers  included  Dr.  Hugh  Smith,  of  the  Fish- 
eries Bureau;  Dr.  Louis  A.  Bauer,  Director  of  the 
Department  of  Terrestrial  Magnetism  of  the  Carnegie 
Institution ;  Dr.  S.  W.  Stratton,  of  the  Bureau  of  Stand- 
ards; Dr.  George  Otis  Smith,  of  the  United  States 
Geological  Survey ;  Gen.  William  M.  Black,  Chief  of 
Engineers;  George  E.  Putnam,  of  the  Bureau  of  Light- 
houses; Prof.  William  H.  Burger,  of  Northwestern  Uni- 
versity; Eear-Adniiral  Eichard  Wainwright,  U.  S.  N. ; 
Dr.  0.  H.  Tittman,  former  Superintendent  of  the  Coast 
Survey,  and  others. 

The  addresses  were  chiefly  a  review  of  the  results  ac- 
complished by  the  survey  in  various  fields  of  scientific 
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endeavor  and  tlie  relation  of  its  work  to  that  done  by 
other  Federal  bureaus.  A  very  interesting  exhibit  of 
apparatus  and  methods  used  by  the  survey  was  a  feature 
of  the  celebration.  Some  of  the  survey's  earliest  instru- 
ments were  sliowu,  and  the  contrast  between  these  large 
and  unwieldy  affairs,  better  suited  to  the  fixed  ol)servatory 
than  to  the  work  of  the  field,  and  the  compact,  easily 
portable  instruments  of  tlie  present  day  was  most  striking. 

The  culminating  feature  of  the  celebration  was  a  dinner 
given  at  the  New  Willard  on  Thursday  evening,  at  which 
the  guest  of  honor  and  the  speakers  were  the  President 
of  the  United  States,  the  Secretary  of  Commerce,  the 
Secretary  of  the  Navy,  the  Minister  from  Switzerland  to 
the  United  States  and  Dr.  Thomas  C.  Mendenhall,  former 
Superintendent  of  tlie  Coast  Survey.  Those  in  attend- 
ance at  the  dinner  included  representatives  of  the  principal 
Government  scientific  and  engineering  departments. 
Among  the  ladies  who  were  present  to  hear  the  after- 
dinner  speeches  was  Mrs.  M.  C.  Hassler  Newcomb,  a 
granddaughter  of  F.  R.  Hassler,  the  first  Superintendent 
of  the  Coast  Survey. 

Secretary  Eedfield  in  his  address  set  forth  the  great 
need  of  modern  apparatus  and  vessels  with  which  to  con- 
duct the  hydrographic  work  of  the  survey  and  emphasized 
the  great  value  of  the  wire  drag  in  discovering  uncharted 
obstructions.  Dr.  ]\rendenhall  in  his  address  gave  a  dis- 
criminating review  of  the  history  of  the  bureau  under  its 
successive  superintendents.  He  related  the  anecdote  of 
Hassler's  conversation  with  President  Jefferson  at  the 
time  of  his  appointment.  When  Hassler  named  the  salary 
he  should  expect  to  receive  as  Superintendent  of  the  Coast 
Survey  (and  which  he  finally  did  receive).  President  Jef- 
ferson said,  "Why,  j\Ir.  Hassler,  that  is  as  large  a  salary 
as  your  superior  officer,  the  Secretary  of  the  Treasury, 
receives."  "]\lr.  President,"  said  Hassler,  "any  Presi- 
dent can  make  a  Secretary  of  the  Treasury,  but  only  God 
Almighty  can  make  a  Hassler." 


President  Wilson  in  his  remarks  referred  to  his  inti- 
mate association  with  men  of  science  and  said:  "There 
is  something  intensely  appealing  to  the  imagination  in 
the  intellectual  ardor  that  men  bestow  upon  scientific 
inquiry.  It  is  one  of  the  few  pursuits  in  life  which 
gets  all  its  momentum  from  pure  intellectual  ardor,  from 
a  love  of  finding  out  what  the  trutli  is,  regardless  of  all 
human  circumstances,  as  if  the  mind  wished  to  put  itself 
into  intimate  communication  with  the  mind  of  the  Al- 
mighty itself." 


es"  Massnssapp)n  aim  IFjloodl 

Serious  flood  conditions  now  prevalent  in  Minnesota 
are  attributed  to  the  drainage  systems  that  are  being 
constructed  in  various  parts  of  the  state.  The  Minne- 
sota Eiver,  tributary  to  the  Mississippi,  the  Mississippi 
Eiver  and  the  Red  River  of  the  North  are  in  flood  condi- 
tion at  the  present  time.  Formerly  the  melting  snow 
was  held  on  the  land  for  some  time ;  now  it  is  carried  at 
once  to  some  stream  by  drainage  ditch  or  tile  system  and 
presents  a  serious  problem.  The  accompanying  view 
shows  the  high  water  at  the  Federal  lock  and  dam  being 
Ijuilt  in  the  Mississippi  River  between  St.  Paul  and 
^Minneapolis. 

This  is  tlie  worst  flood  the  coffer-dam  has  had  to  with- 
stand and  was  coupled  with  10,000,000  ft.  of  logs  which 
broke  loose  from  a  boom  near  Anoka,  above  ^Minneapolis, 
and  passed  through  the  temporar}'  sjjillway  and  over  the 
coft'er-dam  about  3  a.m.,  Thursday  morning,  Apr.  6. 
About  1,000,000  ft.  of  logs  are  lodged  against  the  coffer- 
dam (Apr.  7).  On  account  of  the  extreme  high  water 
in  the  jMinnesota  River,  which  flows  into  the  Mississippi 
just  below  the  dam,  the  head  at  the  coffer-dam  has  proba- 
bly not  been  over  8  ft.  The  only  known  damage  is  the 
destruction  of  the  construction  trestle  over  the  spillway 
from  the  west  side  of  the  river  to  the  coffer-dam. 
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HigK  Water  UnderinmniiTkes  Bridge 
AbTiatinnemts  s&tl  Aipena 

r>v  .l()si:rii  McXkii,* 
iii'conl  Iiii^li  wjitiT  m  llu' 'riniiiiliT  I'.mv  lii\crat  .\l|iriiii, 
Midi.,  w.'islicd  iiiit  one  of  tlic  :iliutiiu'iil,-  (if  llic  !)lli  Si. 
liiidm'  *'"  -M"-  '  """'  <li''>|'l'*'*'  (1'^'  •"'i'  ^li'iii  inlu  llic 
riMT.  Tlu'  liri(li;t'  is  ;i  sit'cl  stnicturc  oi"  alinul  II:!  11. 
>\K\n,  IS-l't.  madway,  uitii   n/j-l't.  .sidewalks  on  cacli  side. 


douii  to  ihi'  liiiduc.  Tliis  breakwater  runs  nearly  south- 
west and  conscqiiiiitly  lias  a  tendency  to  force  the  lar;^est 
volume  of  water  lo  llic  west  side  of  the  lailracc  and  toward 
the  west  alinlrncnl  of  the  hndijc.  When  the  water  reached 
ils  hif^diest  jioinl  some  time  Sunday  moinin;.',  Apr.  2,  the 
haidv  coTunKiKcd  to  wash  away  on  the  we-t  side;  and  the 
ciiircnt   washed    the   clay   and    ei-jivel    around    from    under 
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PIG.    1.      LOCATION   DIAGRAM   OF   ALPENA   BRIDGES 

makiug  the  entire  bridge  about  27  ft.  iu  width.  It  M'as 
built  by  the  Smith  Bridge  Co.,  but  the  city  built  the 
abutments.  The  bridge  approaches,  or  conci'ete  retaining 
walls,  as  shown  in  the  photographs,  were  constructed  by 
the  city  about  six  years  ago.  The  abutments  were  built 
in  1889  of  Alpena  limestone  laid  in  portland-cenieut  mor- 
tar and  are  approximately  12  ft.  in  height,  5x28  ft.  iu 
base  section  and  3x28  ft.  at  the  top. 
The  bridge  is  about  300  ft.  below  a» 
power  dam  and  consequently  spans  the 
swift  water  of  the  tailrace.  The  river 
runs  south;  and  the  abutment  on  the 
east  side,  which  is  still  intact,  was  built 
on  a  rock  foundation  about  5  ft.  under 
low  water  at  that  time,  while  the  abut- 
ment on  the  west  side  of  the  river  was 
built  on  clay  and  gravel  (hardpan)  with 
the  base  about  2  ft.  below  low  water 
(  Fig.  2).  From  the  center  of  the  river 
the  rock  seems  to  dip  west  and  is  con- 
siderably lower  than  on  the  east  side. 
It  was  thought  unnecessary  at  the  time 
to  construct  a  coffer-dam  or  to  carry 
the  abutment  down  to  rock. 

The  water  in  the  river  when  the 
bridge  went  down  was  about  5  ft.  above 
normal  and  probably  21/2  ft.  higher 
than  ever  before.  The  steel-girder 
bridge  of  the  Detroit  &  Mackinac  Ey. 
is  only  about  300  ft.  above  the  power 
dam,  and  in  order  to  keep  the  water 
below  the  base  of  these  girders  all  the 
gates  in  the  dam  were  opened. 

The  formation  on  the  east  side  of 
the  river  directly  below  the  dam  is 
limestone  rock,  and  a  breakwater  had 
lieen  built  on  this  side  from  the  dam 


East  Pier  

'      (Intact; 
WATER-MAIN  BR1D6E 
FIG.  2.     SECTIONS  SHOWING  FOUNDATION  CONDITIONS 


the  base  of  the  bridge  abutment.  It  soon  began  to  settle 
and  then  dropped  nearly  vertically  for  about  2  ft.  before 
toppling  over  after  some  of  the  large  stones  near  the  base 
had  become  loosened  and  dropped  out. 

A  small  steel-truss  bridge  supporting  a  water-main 
situated  25  ft.  north,  or  upsti-eain,  and  parallel  with  the 
washed-out  bridge  M'as  erected  in  1914.       It  is  6  ft.  in 
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FIGS.    3    AND    4.      ALPENA    BRIDGE    BEFORE    AND    AFTER   COLLAPSE 
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uitltli.  with  a  span  of  137  ft.  (i  in.,  the  {oncrcte  pier  on 
the  west  side  of  the  river  being  set  farther  back  in  the 
bank  than  the  main  bridge  pier.  Both  piers  for  this 
bridge  were  built  of  ooncrete,  the  one  on  the  east  side  of 
the  river  being  set  only  a  little  below  low  water  on  a  sort 
of  shell  limestone  formation.  The  pier  on  the  west  side 
of  the  river  was  placed  about  G  ft.  below  low  water  in 
clay  and  stone,  or  hardpan.  Each  of  these  piers  has  a 
base  of  6x10  ft.  tapering  to  3x8  ft.  at  the  top  (Fig.  2). 
The  pier  on  the  east  side  remains  intact,  while  that  on 
the  west  side  has  settled  about  3  ft.,  turned  slightly  up- 
stream and  moved  about  3  ft.  in  that  direction.  The 
shifting  of  this  bridge  severed  the  water  main,  which  had 
to  be  shut  off  at  this  point  for  the  present. 

In  Fig.  3,  taken  about  10  a.m.  Sunday,  may  be  seen 
vertical  crack  in  the  concrete  retaining  wall,  which  started 
when  the  abutment  commenced  to  settle. 

Meftclh  Inl®(tclh5^  "W^tK  nna  lim<b 

The  liMd  })rograni  for  construction  work  on  the  new 
gravity  water-supply  for  San  Francisco  is  outlined  as 
follows  in  a  report  just  submitted  by  il.  M.  O'Shaugli- 
nessy,  city  engineer: 

During  the  present  year  the  chief  works  contemplated  are 
the  construction  of  the  Hetch  Hetchy  R.R.,  for  which  the 
contract  has  already  been  awarded;  the  completion  of  the 
diversion  tunnel  and  diversion  dam;  preparation  of  the  foun- 
dations for  the  main  Hetch  Hetchy  dam;  preparation  for  tlie 
construction  of  a  temporary  power  plant  to  supply  electric 
current  for  the  construction  operations  at  the  dam  site; 
exploration  borinffs  by  diamond  drilling  to  determini-  tha 
character  of  the  formation  through  which  the  aqueduct  tun- 
nels will  pass;  the  completion  of  the  contract  for  clearing 
the  reservoir;  the  continuation  of  the  aqueduct  tunnel  from 
Early  Intake  toward  South  Fork;  additional  road  and  trail 
construction  around  Hetch  Hetchy  reservoir  and  the  continu- 
ation of  hydrographic,  meteorological  and  survey  work  as 
well  as  the  protection  of  the  city's  water  rights  in  and  adja- 
cent to  the  valley,  including  surveys,  location  and  purchase  of 
aqupdu<t   right-of-way  across  San  Joaquin  Valley. 

It  is  deemed  inadvisable  to  undertake  any  of  the  other 
heavy  construction  on  this  project  until  the  completion  of  the 
railroad  line. 

A  Floating  Dry  Dock  of  timber  construction  is  being  built 
by  the  Union  Iron  Works,  San  Francisco,  Calif.,  for  use  at 
the  ship-repair  yard  operated  by  this  firm.  It  will  be 
450x100  ft.,  with  sides  30  ft.  high  above  the  floor,  and  will 
have  a   lifting   capacity   of   7,r,00   tons. 

The  I>arK'eNt  Railway  Carload,  in  combined  weight  and  size, 
is  reported  in  a  sliipment  on  Apr.  7  from  the  Greenville,  N.  J., 
yards  of  the  Pennsylvania  R.R.  This  was  the  8,000-kw.  gen- 
erator of  a  steam-turbine  power  unit;  it  weighed  SO  tons  and 
on  its  car  stood  1!>  ft.  7%  in.  above  the  raihs.  The  geneiator 
was  purchased  by  H.  L.  Doherty  &  Co.  fiom  the  Brooklyn 
Edison  Co.  for  use  in  Joi)lin,  Mo.,  by  the  Empire  District  Elec- 
tric Co.  The  Pennsylvania  was  the  only  road  that  would 
haul  the  machine  assembled.  It  had  recently  built  a  flat- 
car,  rated  at  70  tons,  that  could  be  used.  The  generator  was 
taken  by  boat  from  the  South  Brooklyn  plant  of  the  Edison 
Co.  to  the  railway  tran.«fer  yard.  The  railroad  has  mapped  a 
special  routing  necessary  becau.se  of  clearance  obstacles.  The 
turbine  transaction  was  made  because  of  the  inability  of  the 
manufactui  ers  to  deliver  a  unit  in  less  than  a  year. 

Municipal  Owiier.ship  of  the  Water-Works  supplying  Oak- 
land and  adjacent  communities  appears  to  have  been  ad- 
vanced by  a  ruling  of  the  California  Railroad  Commission. 
The  works  are  owned  by  the  Peoples  Water  Co..  Oakland, 
which  has  offered  to  sell  them  either  to  Oakland  or  else  to  a 
water  district  for  $14,100,000 — a  price  fi.xed  by  the  Railroad 
Commission.  The  company  also  has  a  reorganization  scheme 
before  the  commission  fur  approval,  providing  for  the  transfer 
of  its  property  to  the  East  Bay  Water  Co.,  the  latter  to  pay 
for  the  property  by  an  issue  of  $9,128,000  of  5i^%  bonds, 
$7,400,000  of  6%  preferred  stock  and  $600,000  common  stock. 
The  commission  has  approved  the  proposed  securities,  except 
the  common  stock.  At  the  same  time  the  commission  urges 
the  municipalities  concerned  to  buy  out  the  company  and  calls 


upon  the  company.  In  case  the  works  are  not  taken  over  by 
the  cities,  to  submit  a  comprehensive  plan  for  an  enlarged 
water  service  to  Oakland  and  vicinity. 

Philadelphia  flvic  K.\i>ONltioii — What  is  called  a  "Philadel- 
phia Today  and  Tomorrow  Civic  Exposition"  is  scheduled  to 
be  held  May  15  to  June  10  in  the  Auditorium  building  of  the 
Philadelphia  Commercial  Museum.  The  Exposition  Committee 
states  that  it  is  working  for  a  cleaner,  healthier,  more  con- 
venient and  more  beautiful  city,  and  all  the  citizens  are 
urged  to  lend  their  aid  at  least  to  the  extent  of  subscribing 
for  a  season  ticket  admitting  two,  which  costs  $10.  There 
will  be  no  charge  for  space  (except  for  commercial  exhibits), 
but  each  organization  will  pay  for  the  cost  of  preparing  and 
installing  its  own  display  and  a  fee  of  $2.5  toward  the  execu- 
tive exp<mses.  The  central  exhibit  will  be  that  of  The  City 
of  Philadelphia,  and  it  is  intended  to  show  what  the  city  ad- 
ministiation  is  doing  for  the  city.  There  will  be  five  de- 
partments of  exhibits:  The  visible  city,  education  and  social, 
economics,  commercial  and  attractions.  The  director  is  Albert 
R.  Rogers,  and  the  headtiuarters  are  at  734  Widener  Building. 

CloNure  Of  71tO-Kt.  Span,  llarahan  HridKe — The  Tennessee 
channel  span  of  the  Harahan  biidge  over  the  Mississippi  River 
at  Memphis,  Tenn.,  which  is  being  constructed  for  the  Rock 
Island,  Iron  Mountain  and  Cotton  Belt  railroads  by  the  Penn- 
sylvania Steel  Co.,  was  closed  on  Apr.  5.  The  790-ft.  length 
of  the  span  contains  a  418-ft.  suspended  span  and  18fi-ft. 
cantilever  arms  from  the  fi21-ft.  fixed  span  in  the  middle  of 
the  bridge  and  from  the  shore  anchor  arm.  It  was  built  by 
cantilevering  out  from  the  ends.  Closure  was  made  at  the 
middle  of  the  suspended  span.  Following  the  completion  of 
this  part  of  the  work,  the  travelers  were  moved  to  the  604-ft. 
span  at  the  Aikansas  shore,  where  the  falsework  was  carried 
out  by  high  water  in  December  ("Engineering  News,"  Jan.  6, 
1916,  p.  43,  and  Jan.  27,  p.  197).  The  larger  part  of  this  span 
will  be  erected  on  falsework.  The  closure  was  witnessed  by 
members  of  the  Nashville  Section  of  the  Engineering  Associa- 
tion of  the  South,  who  were  brought  to  Memphis  on  a  special 
train  as  guests  of  John  Howe  Peyton,  president  of  the  Nash- 
ville, Chattanooga  &  St.  Louis  Ry.,  who  is  also  president  of 
the   Nashville   organization. 

Joint  Sewage-Treatment  W'orkH  for  Pasadena,  South  Pasa- 
dena and  Alhambra,  Calif.,  were  recommended  on  Mar.  27  by 
the  Board  of  Engineers  of  Sewage  Disposal  created  about  a 
year  ago  under  a  contract  signed  by  the  three  cities.  To 
provide  an  effluent  that  may  be  used  on  a  new  sewage  farm, 
land  for  which  has  already  been  acquired,  or  that  may  be  by- 
passed when  irrigation  cannot  be  practiced,  a  well  classified 
nonputrefiable  cflluent  is  deemed  necessary.  The  plans  pro- 
vide for  Imhoff  clarification  tanks,  sprinkling  filters,  .sec- 
ondary Imhoff  tanks  for  final  sedimentation  and  sludge-dry- 
ing beds.  The  estimated  cost  of  a  joint  outlet  sewer  and  of 
the  proposed  work,  exclusive  of  the  sewage  farm,  is  about 
$320,000,  to  be  met  two-thirds  by  I'asadena  and  one-sixth  each 
by  the  other  two  cities.  The  sewer  farm  is  already  owned 
on  the  basis  just  stated,  and  maintenance  costs  of  the  whole 
project,  as  well  as  the  division  of  revenues.  M'ill  follow  the 
same  plan.  A  carefully  wiitten,  detailed  illustrated  report  on 
the  project  has  been  issued  by  the  board  already  named,  which 
is  composed  of  the  city  engineers  of  the  three  cities,  as  fol- 
lows: R.  V.  Orbison  (president),  Pasadena:  Charles  E.  Hemes 
(secretary),  Alhambra;  John  MacMillan,  South  Pasadena. 
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Mr.  M.  D.  Franey  has  resigned  as  Master  Mechanic  of  the 
New  York  Central  R.R.,  at  Elkhart,  Ind.,  to  enter  the  employ 
of  the  American  Brake  Shoe  and  Foundry  Co.,  Erie,  Penn. 

Mr.  W.  C.  Goss,  Engineer  in  Charge  of  Sewer  Design,  Cleve- 
land, Ohio,  has  resigned  to  become  Sales  Engineer  of  the 
American  Sewer  Pipe  Co.,  with  oflices  at  1438  Schofield  Build- 
ing,  Cleveland. 

Mr.  E.  H.  Heinrichs.  formerly  in  the  employ  ot  the  West- 
inghouse  Electric  and  Manufacturing  C^o.,  East  PittsburKh, 
Penn.,  is  now  connected  with  the  Union  Switch  and  Signal 
Co.,   Swissvale,   Penn. 

Mr.  J.  T.  Flavin,  Master  Mechanic  of  the  New  York  Central 
R.R.,  at  Gibson,  Ind.,  has  been  appointed  Master  Mechanic 
at  Elkhart,  Ind.,  succeeding  Mr.  M.  D.  Franey.  Mr.  Flavin 
will  have  charge  of  the  fourth  district  of  the  road. 

Mr.  Monroe  R.  Hull,  M.  Am.  Soc.  M.  E..  has  resigned  as 
Superintendent  oi  Construction  at  the  Washoe  Reduction 
Works  of  the  Anaconda  Copper  Mining  Co.,  Anaconda.  Mont., 
to  become  Chief  Engineer  of  the  Arizona  Copper  Co.,  with 
hearquarters  at  Clifton,  Ariz. 
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Mr.  \V.  ().  Ki'nnltiKton,  Asslsliint  Chlif  Kii^lncrr  of  tlio 
Koniy  Kloc-trlo  Co..  AiulriHon.  Ind..  expoetH  to  k'>  l<>  ICimland 
ill  the  near  futmo  to  net  ns  conoiiltlnt?  cnKincir  for  the 
compiiny'8  Kiiroponn  nnont,  Mr.  Walter  H.  .lohiiHon.  Mr. 
Konnlngton  hii.t  alao  offprcd  Ills  scrvlcus  to  the  r.rltlHli  war 
olllco. 

Mr.  nuflolph  P.  Miller.  M.  Am.  Soc.  C.  E..  liatt  been  retained 
by  the  HulldliiK  Conimlltee  of  the  Hoard  of  Alderiiien  of  New 
York  City  for  the  luirpo.'ie  of  revlsltiR  the  artlelo  of  the  Code 
of  Ordinances  dealing  with  theaters.  Mr.  Miller  served  as 
expert  of  the  BulldInK  Committee  of  the  former  Hoard  of 
Aldermen  In  its  revision  of  the  New  York  City  HuUdlnK  Code. 
Mr.  E.  S.  Entwlslo,  of  the  .Sparrows  Point  plant  of  the 
Maryland  Steel  Co.,  has  been  made  Mechanical  EnRlneer  In 
charge  of  the  Maintenance  nepartment  of  thi'  Stcelton.  I'enn.. 
plant  of  the  Pennsylvania  Steel  Co.,  recently  acquired  by  the 
Hethlehem  Steel  Co.  The  position  has  been  created  for  Mr. 
Entwisle.  who  will  have  charge  of  all  the  new  construction 
and  repair  work. 

Mr.  Percy  H.  Wilson,  M.  Am.  Soc.  C.  E.,  who  from  1908 
to  1915  was  Secretary  of  the  Association  of  American  Port- 
land Cement  Manufacturers,  has  opened  an  ollice  for  con- 
sulting work  at  Land  Title  Building,  Philadelphia,  Penn., 
where  he  will  specialize  in  cement,  concrete,  concrete  roads, 
dredging,  foundations,  engineering  publicity,  cost  accounting 
and  commercial  organization. 

Mr.  George  W.  White,  County  Surveyor  of  Jefferson  County, 
Tex.,  has  been  appointed  road  engineer  in  full  charge  of  the 
building  of  new  highways  in  that  county,  for  which  work 
over  $200,000  has  been  derived  from  a  recent  bond  Issue.  He 
will  have  jurisdiction  over  the  preparation  of  plans  and  speci- 
fications, the  selection  of  materials  and  the  designation  of 
the  location  of  bridges  and  culverts  to  be  built. 

Mr.  Nelson  E.  Frissell,  Jun.  Am.  Soc.  C.  E.,  formerly  san- 
itary engineer  in  the  New  Jersey  State  Department  of  Health, 
is  President  of  the  newly  organized  Frissell  Engineering  and 
Contracting  Co..  with  offices  in  the  Gardner  As.sociates  Build- 
ing, Gardner.  Mass.  The  company  will  conduct  a  general 
civil  and  sanitary  engineering  and  contracting  business  and 
will  make  a  specialty  of  the  sale  of  tested  sand  and  gravel. 
Mr.  Lewis  Ketchum  Sillcox,  recently  Mechanical  Engineer 
of  the  Canadian  Northern  Ry.,  has  been  appointed  Mechanical 
Engineer  of  the  Illinois  Central  R.R.,  in  charge  of  car  work. 
Mr.  Sillcox  was  in  the  service  of  the  New  York  Central  R.R. 
for  several  years,  entering  the  company's  High  Bridge  shops 
in  1903.  In  1906  he  left  to  go  with  the  McSherry  Manufactur- 
ing Co.  at  Middletown,  Ohio,  of  which  concern  he  was  finally 
made  Assistant  Shop  Superintendent.  In  1909  Mr.  Sillcox 
entered  the  employ  of  the  Canadian  Car  and  Foundry  Co.  as 
Shop  Engineer  at  Montreal  and  three  years  later  resigned  to 
go  with  the  Canadian  Northern. 

Mr.  Richard  W.  Rea,  Assoc.  M.  Am.  Soc.  C.  E.,  has  resigned 
as  Chief  Engineer  of  the  Coast  Culvert  and  Flume  Co.,  Port- 
land, Ore.,  to  open  an  office  at  412  Spalding  Building  in  that 
city.  He  will  specialize  in  the  investigation,  design  and 
construction  of  municipal  water-supply,  irrigation  and  drain- 
age works.  During  1912  Mr.  Rea  was  Assistant  Engineer  on 
the  final  location  and  design  of  the  $5,000,000  Kittitas  "High- 
line"  canal  project  and  for  the  two  years  following  was  Chief 
Engineer  for  the  Cascade  Irrigation  District,  at  Ellensburg, 
Wash.  He  has  recently  been  appointed  Project  Engineer  for 
the  Ochoco  Irrigation  District  at  Prineville.  Ore.,  and  is  about 
to  start  work  on  the  final  surveys  for  the  construction  of  the 
canal  system.  It  is  estimated  that  the  project  will  cost  about 
$800,000.  Mr.  Rea's  headquarters  on  this  work  will  be  at 
Prineville,  Ore. 

Mr.  Ezra  B.  Whitman,  M.  Am.  Soc.  C.  E.,  has  joined  the  firm 
of  Norton  &  Bird,  Chicago.  The  new  firm,  under  the  name 
of  Norton,  Bird  &  Whitman,  will  now  conduct  offices  at  Chi- 
cago and  at  Baltimore,  the  latter  office  being  in  charge  of 
Mr.  Whitman.  The  firm  has  been  engaged  mainly  in  electric 
rate  cases  and  other  valuation  work  and  will  specialize  in 
valuation  and  rate  work  and  in  general  municipal  engineering, 
with  particular  reference  to  water  and  sewerage  work,  hy- 
draulic and  water-power  engineering  and  the  design  and  con- 
struction of  power  plants.  Mr.  Whitman  was  engineer  in 
charge  of  the  design  and  construction  of  disposal  plants  for 
the  sewerage  commission  of  Baltimore,  and  upon  the  com- 
pletion of  that  work  he  became  water  engineer  and  presi- 
dent of  the  water  board  of  Baltimore.  On  May  1,  1914,  he  re- 
signed as  water  engineer  for  the  purpose  of  entering  general 
practice  and  became  a  partner  in  the  Baltimore  firm  of 
Greiner  &  Whitman.  William  J.  Norton  from  1907  till  1911 
was  first  assistant  secretary  of  the  Public  Service  Commission 
of  New  York  City.  Paul  P.  Bird  has  been  steam  engineer  for 
the  Illinois  Steel  Co.,  smoke  inspector  for  the  City  of  Chicago 
and    special    power    engineer    for    the    Commonwealth    Edison 


Co.  of  Chicago.     All   throe  mc'mbcrs  of  the  firm  are  graduatoa 
of    (Cornell    llnlvcrBlty. 

MeHHra.  E.  H.  Fltzhugh  and  Charles  J.  Crowley  have  organ- 
ized the  Fltzhugh-Crowley  Corporation,  with  otllccs  at  CO 
Broadway,  Now  York  City.  The  firm  will  engage  In  buslncHH 
as  englneerB,  conHtructors  and  rjillway  HpecliillMlH.  Mr.  Fltz- 
hugh will  servo  as  prosldoiit.  In  1S73  Mr.  Fltzhugh  ontere<l 
tho  service  of  the  ,St.  Louis,  Kansas  City  &  Northern  Hy. 
After  serving  with  various  railways,  Incluillng  the  Wabash 
U.H..  ho  became  assistant  to  Charles  M.  Hays,  of  the  (irand 
Trunk  Ry.  Later  he  was  President  and  General  Manager  of 
tho  Central  Vermont  Uy.,  In  which  oIIIco  ho  remained  until 
about  a  year  ago.  Mr.  Crowley,  who  served  as  division  en- 
gineer with  Mr.  Fltzhugh  on  the  Grand  Trunk  Ily.  during  tho 
reorganization  of  thiit  system,  has  had  a  varied  experience  in 
railway  location,  construction  and  maintenance,  as  well  as  the 
revision  of  terminal  and  grade  and  grade  separation.  He 
served  as  Resident  Manager  of  Construction  of  the  McAdoo 
tunnels  while  employed  by  Jacobs  &  Davies,  Consulting  En- 
gineers, New  York  City,  and  was  also  Superintendent  and 
Engineer  of  the  construction  of  Hale's  Bar  dam  in  the  Ten- 
nessee River.  Later  he  was  Superintendent  Engineer  on  the 
subway  connecting  the  Fourth  Avenue  Subway,  Brooklyn,  with 
the  Coney  Island  tracks  of  the  Brooklyn  Rapid  Transit  at 
3Sth  St.,  Brooklyn.  Mr.  Crowley  is  Vice-President  and  Chief 
Engineer  of  the  new  concern. 


D.  D.  Dunn,  a  prominent  civil  engineer  of  Macon,  Ga.,  died 
at  his  home  there  on  Mar.  20,  at  72  years  of  age.  Mr.  Dunn 
was  the  builder  of  the  Macon,  Dublin  &  Savannah  R.R.  bridge 
across  the  Ocmulgee  River  near  Macon,  which  was  completed 
two  years  ago. 

James  Daniels,  Resident  Engineer  of  the  United  States 
Cast  Iron  Pipe  and  Foundry  Co.,  at  St.  Louis,  Mo.,  died  at  his 
home  in  that  city  on  Mar.  30.  He  was  born  in  Herefordshire, 
England,  in  1846.  Mr.  Daniels  was  Secretary  and  Treasurer  of 
the  Shickle,  Harrison  &  Howard  Iron  Co.,  and  since  1901,  at 
which  time  that  company  was  absorbed  by  the  United  States 
Cast  Iron  Pipe  and  Foundry  Co.,  he  has  been  Resident  Engi- 
neer at  St.  Louis.  Mr.  Daniels  supervised  the  building  of  the 
Grand  Ave.  and  Reservoir  Park  water  towers  in  that  city. 
He  was  69  years  of  age. 

Dewitt  C.  Smith,  well  known  in  railroad  circles,  died  at  his 
home  at  Lake  Mahopac,  N.  Y.,  on  Mar.  30.  Mr.  Smith  was  a 
graduate  of  Yale  University,  class  of  1886.  For  many  years 
he  specialized  In  railroad  development.  He  represented  a 
syndicate  which,  in  1898,  purchased  the  Seaboard  Air  Line  Ry., 
and  he  was  instrumental  in  effecting  the  amalgamation  of 
several  Southern  lines  with  that  railway.  He  was  at  one  time 
President  of  the  Richmond,  Petersburg  &  Carolina  R.R.  In 
later  years  Mr.  Smith  became  interested  in  the  oil  industry 
and  various  other  commercial  activities  and  was  one  of  the 
founders  of  the  Colonial  Construction  Works,  New  York  City. 
He  was  born  at  St.  Vincent,  N.  Y.,  58  years  ago. 

Harry  Clary  Jones,  Professor  of  Physical  Chemistry  at 
Johns  Hopkins  University,  died  suddenly  at  his  home  in  Bal- 
timore, Md.,  on  Apr.  9.  He  was  born  in  New  London,  Md.,  in 
1865.  He  received  the  degree  of  doctor  of  philosophy  from 
Johns  Hopkins  in  1892  and  spent  the  next  two  years  studying 
at  the  Universities  of  Leipzig,  Amsterdam  and  Stockholm.  In 
1895  he  was  appointed  Instructor  in  Physical  Chemistry  at 
Johns  Hopkins,  five  years  later  Associate  Professor  and  in  1904 
was  made  Professor.  Professor  Jones  was  Associate  Editor  of 
the  "Journal  de  Chimie  Physique,"  "Journal  of  Franklin  In- 
stitute" and  "Zeitschrift  ftir  Physikalische  Chemie."  He  was 
the  author  of  a  number  of  well-known  books  on  chemistry  and 
translated  numerous  works  on  the  subject  He  was  a  mem- 
ber of  the  American  Chemical  Society. 

Charles  Albert  Davis,  noted  geologist  and  one  of  the  fore- 
most authorities  on  peat  in  this  country,  died  in  Washington, 
D.  C,  on  Apr.  9.  He  graduated  from  Bowdoin  College  with 
the  degree  of  bachelor  of  arts  in  1886  and  received  from  that 
institution  the  degree  of  master  of  arts  in  1889.  Later  he 
attended  the  Cornell  University  School  of  Forestry  and  the 
University  of  Michigan.  During  1886  and  1887  he  taught  nat- 
ural science  in  the  Hyde  Park  (111.)  high  school.  From  1887 
to  1896  he  was  Professor  of  natural  science,  and  from  1896  to 
1900  Professor  of  biology  and  geology  at  Alma  (Mich.)  Col- 
lege. He  was  Instructor  in  forestry  from  1900  to  1905  and 
for  three  years  following  was  Curator  of  the  herbarium  at 
the  University  of  Michigan.  In  1907  Professor  Davis  was  ap- 
pointed Peat  Expert  for  the  United  States  Geological  Survey 
and  since  1910  had  been  engaged  in  a  similar  capacity  by  the 
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Bureau  of  Mines.  Professor  Davis  was  the  autiior  of  "Peat  in 
Micliigan,"  "The  Use  of  Peat  for  Fuel"  and  several  other  well- 
known  books  and  treatises  on  that  subject  and  contributed  to 
many  technical  and  scientific  publications.  During  1907  he 
was  editor  of  the  "Journal"  of  the  American  Peat  Society. 
He  was  born  at  Portsmouth,  N.  H.,  in  1861. 

Eric  M.  Gerard,  Professor  of  Electrical  Technique  of  the 
Monteflore  Institute,  University  of  Liege,  Belgium,  died  at 
Paris  on  Mar.  27.  He  was  born  in  Liege  in  1856  and  lived 
there  until  the  recent  German  invasion.  He  graduated  from 
the  University  of  Liege  with  the  degree  of  electrical  engi- 
neer in  1879  and  two  years  later  became  a  member  of  the 
faculty  of  that  institution.  In  1883,  when  Senator  Monteflore 
established  the  institute  that  bears  his  name,  Professor  Gerard 
was  made  Director  and  was  the  first  instructor  to  teach 
electrical  engineering  as  a  separate  subject.  For  many  years 
Professor  Gerard  was  Inspector  General  of  Telegraphs  of 
Belgium.  He  was  also  a  writer  on  technical  subjects,  some  of 
his  best-known  works  being  "Lessons  on  Electricity  and  Mag- 
netism," "Electrical  Measurements,"  "Elements  of  Electrical 
Technique"  and  "Electric  Traction."  For  the  past  15  years 
or  so  he  had  devoted  a  considerable  amount  of  attention  to 
processes  for  plotting  curves  by  photography,  on  which  sub- 
ject he  wrote  some  hundred  pamphlets  and  brochures.  He 
was  a  visitor  to  America  as  the  Belgian  Representative  to  the 
Electrical  Congress  at  the  World's  Fair  in  Chicago  and  was 
also  a  delegate  at  the  Paris  Exposition  in  1900. 

William  Edwin  Hoyt,  M.  Am.  Soc.  C.  E.,  Consulting  Engi- 
neer of  the  New  York  Central  Lines,  died  at  his  home  in  Roch- 
ester, N.  Y.,  on  Apr.  2.  He  was  born  in  Portsmouth,  N.  H.,  in 
1845.  He  prepared  for  college  at  Phillips  Exeter  Academy  and 
after  taking  the  classical  college  course  for  a  year  entered  the 
Massachusetts  Institute  of  Technology,  from  which  be  gradu- 
ated in  civil  engineering.  During  his  summer  vacations  he 
was  employed  on  the  Government  fortifications  which  were 
then  being  built  at  the  entrance  to  Portsmouth  Harbor.  In 
1868  Mr.  Hoyt  began  his  railroad  career  by  making  surveys 
for  the  Chicago.  Burlington  &  Quincy  R.R.  and  later  had 
charge  of  considerable  extension  work  in  Iowa  and  Illinois. 
He  studied  European  practice  in  railroad  construction,  es- 
pecially in  mountainous  districts,  and  finally  returned  to  this 
country  and  established  himself  in  Boston  as  a  civil  and  con- 
sulting engineer,  where  he  practiced  until  about  1880,  when 
he  was  appointed  Chief  Engineer  of  the  Buffalo,  Rochester 
&  Pittsburgh  Ry.,  in  charge  of  construction  and  maintenance, 
which  position  he  held  for  20  years.  While  living  in  Boston, 
Mr.  Hoyt  devoted  a  part  of  his  time  as  an  instructor  in  field 
engineering  and  bridge  and  roof  construction  at  the  Massa- 
chusetts Institute  of  Technology.  In  1900  he  entered  the  ser- 
vice of  the  New  York  Central  &  Hudson  River  R.R.  and  the 
year  following  went  to  Mexico  to  study  railway  systems.  He 
was  sent  to  the  International  Railway  Congress  in  Europe 
in  1905  as  an  official  representative  of  the  New  York  Central 
Lines.  Mr.  Hoyt  was  Health  Commissioner  of  Rochester  from 
1892  to  1897. 
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COMING   MEETINGS 

AMERICAN   CHEMICAL  SOCIETY. 

Apr.    18-21.      Annual    meeting   at   the   University    of   Illinois, 
Urbana-Champaign.       Secy.,     Charles    L.     Parsons,    Wash- 
ington, D.  C. 
NATIONAL   ASSOCIATION   OF   COTTON   MANUFACTURERS. 
Apr.   26-27.     One-hundredth   annual   meeting  in   Boston.     Of- 
fice of  secretary,   45   Milk   St.,   Boston,  Mass. 
AMERICAN    ELECTROCHEMICAL    SOCIETY. 

Apr.    27-29.      Annual    meeting   in   W^ashington.      Secy.,   J.   W. 
Richards,  Lehigh  University,  South  Bethlehem,  Penn. 
AIR   BRAKE    ASSOCIATION. 

May    2-5.      Convention    in    Atlanta.      Secy.,    E.    M.    Nellis,    53 
State  St.,   Boston. 
CANADIAN   RAILWAY   CLUB. 

May.      Annual    meeting    in    Montreal.      Secy.,    James   Powell, 
P.  O.  Box  7,  St.  Lambert,  near  Montreal. 
RAILWAY   DEVELOPMENT   ASSOCIATION. 

May    9-11.      Annual    meeting   in    New    Orleans.      Secy.,    H.    O. 
Hartzell,   B.   &   O.   R.R..   Baltimore,   Md. 
NATIONAL   FIRE    PROTECTION   ASSOCIATION. 

May  9-11.     Annual  meeting  in  Chicago.     Secy.,   Franklin   H. 
Wentworth,    87    Milk    St.,    Boston. 
AMERICAN  SUPPLY   AND   MACHINERY   MANUFACTURERS' 
ASSOCIATION. 
May  10-12.     Convention  in  Pittsburgh.     Secy.,  F.  D.  Mitchell, 
1510  Woolworth  Building,  New  York  City. 
INTERNATIONAL    RAILWAY    FUEL    ASSOCIATION. 

May    15-18.      Annual    meeting    at    Hotel    Sherman,    Chicago. 
Secy.,  J.   G.  Crawford,  702   East  51st  St.,  Chicago. 
NATIONAL  DISTRICT  HEATING  ASSOCIATION. 

May  16-19.     Eighth  convention  in  New  York  City.     Secy.,  D. 
L.   Gasgill,   Greenville,   Ohio. 


SOUTHWESTERN  ELECTRICAL  AND  GAS  ASSOCIATION. 
May    17-20.      Annual    convention    in    Galveston,    Tex.      Secy., 
H.  S.  Cooper,  Slaughter  Building,   Dallas,  Tex. 
NATIONAL    ELECTRIC    LIGHT    ASSOCIATION. 

May    22-26.      Convention    in    Chicago.      Secy.,    T.    C.    Martin, 
29   W.    39th   St.,   New   York   City. 
MASTER  BOILER  MAKERS'  ASSOCIATION. 

May    23-26.       Annual    meeting    in    Cleveland.      Secy.,    H.    D. 
Vought,  95  Liberty  St.,  New  York  City. 
AMERICAN   IRON   AND  STEEL  IN.STITUTE. 

May    26-27.      General    meeting    in    New    York    City.      Secy., 
J.  T.   McCleary,   61  Broadway,  New   York  City. 
NATIONAL  CONFERENCE   ON   CITY    PLANNING. 

June  5-7.     Conference  in   Cleveland.     Secy.,   Flavel  Shurtleff, 
19   Congress  St.,   Boston,   Mass. 
AMERICAN  WATER-WORKS  ASSOCIATION. 

June  5-9.     Convention  in  New  York  City.     Secy.,  J.  M.  Diven, 
47  State  St.,  Troy,  N.  Y. 
SOCIETY     OF     RAILWAY     CLUB     SECRETARIES. 

June   16-17.     Annual   meeting  in   Atlantic  City.     Secy.,   H.  D. 
Vought,   95   Liberty   St.,    New    York   City. 
AMERICAN   SOCIETY   OF   CIVIL   ENGINEERS. 

June   27-30.     Annual   meeting   in   Pittsburgh.     Secy..   Charles 
Warren  Hunt,  220  West  57th  St..  New  York  City. 
AMERICAN     SOCIETY     FOR    TESTING    MATERIALS. 

June    27-July    1.      Annual    meeting    in    Atlantic   City.      Secy., 
Edgar  Marburg,  University  of  Pennsylvania,  Philadelphia, 
Penn. 

Architectural  League  of  IVew  York  holds  its  annual  meet- 
ing on  May  2,  at  its  rooms  at  215  West  57th  St.,  New  York 
City.     The  secretary  is  Alexander  B.  Trowbridge. 

Illinois  Structural  EniicineerH  AHsociation  has  been  organ- 
ized, to  be  composed  of  engineers  licensed  under  the  new 
structural-engineers  licensing  law.  President,  J.  G.  Giaver, 
consulting   engineer,   Chicago. 

Montana  Society  of  Engineers  held  its  twenty-ninth  annual 
meeting,  Apr.  6  to  8,  in  Helena.  Inspection  trips  were  made 
to  the  East  Helena  smelter,  to  the  Hauser  Lake  dam  and 
pumping  project  and  to  some  mines.  The  annual  banquet 
was  held  on  Apr.   8. 

Traveling  Enelneers'  Association  will  hold  its  annual  meet- 
ing in  Chicago,  Sept.  5  to  8.  Among  the  subjects  to  be  dis- 
cussed is  "Difficulties  Accompanying  the  Prevention  of  Dense 
Black  Smoke  and  Its  Relation  to  the  Cost  of  Fuel  and  Lo- 
comotive Repairs."  The  secretary  is  W.  O.  Thompson,  New 
York  Central  Car  Shop's,   East  Buffalo,  N.  Y. 

American  Association  of  Engineers  announces  that  it  has 
signed  a  five-year  lease  for  Suite  601-604  at  29  South  LaSalle 
St.,  Chicago,  111.,  it  being  the  second  time  in  nine  months 
that  the  new  society  has  enlarged  its  quarters.  It  has  now 
a  membership  of  five  hundred,  65%  of  which  is  in  the  vicinity 
of  Chicago.  The  association  states  that  the  semimonthly 
meetings  are  attended  by  never  less  than  100. 

Illinois  .\ssociation  of  Members  of  the  American  Society 
of  Civil  Engineers  was  organized  at  a  meeting  in  Chicago,  on 
Mar.  27.  Meetings  are  to  be  held  quarterly.  The  officers  are: 
President,  Onward  Bates,  consulting  engineer,  Chicago;  vice- 
presidents,  C.  M.  Loweth,  Chief  Engineer  of  the  Chicago, 
Milwaukee  &  St.  Paul  Ry.,  and  Prof.  A.  N.  Talbot,  University 
of  Illinois;  secretary  and  treasurer.  E.  N.  Layfield,  Chicago. 

National  Railway  Appliances  Association,  which  conducts 
the  annual  exhibition  of  railway  machinery  and  appliances  in 
connection  with  the  annual  meetings  of  the  American  Rail- 
way Engineering  Association,  on  Mar.  21  elected  officers  as  fol- 
lows: President,  Henry  M.  Sperry  (General  Railway  Signal 
Co.),  Rochester,  N.  Y.,  vice-president,  E.  H.  Bell  (Railroad 
Supply  Co.),  Chicago;  secretary  and  treasurer,  C.  W.  Kelly 
(Kelly-Derby  Co.).  Chicago. 

Electric  Veliicle  Association — This  association  of  persons 
and  concerns  interested  in  promoting  the  use  of  electric 
vehicles,  which  has  existed  since  1910.  has  been  affiliated  with 
the  National  Electric  Light  Association,  becoming  the  Elec- 
tric Vehicle  Section  of  the  latter.  The  Electric  Vehicle  Asso- 
ciation had  at  the  time  of  merger  about  1,200  members  and  17 
local  sections.  A  paid  secretary  and  staff  were  secured  in 
1914,   and   the   old    organization    will   be   continued. 

Soutliwestern  AVater-AVorlis  Association  will  hold  its  fifth 
annual  meeting  in  Waco,  Tex.,  May  8  to  10.  The  district 
covered  by  the  association  comprises  Texas,  Arkansas,  Louisi- 
ana, Oklahoma,  New  Mexico,  Kansas  and  Missouri.  Among 
the  various  papers  to  be  presented  are  "The  History  of  the 
Waco  Water  Plant  Under  a  Water  Commission,"  by  Judge  W. 
M.  Sleeper;  "Efficiency  in  the  Installation  and  Care  of  Water 
Meters,"  Dwight  P.  Childs;  and  "Trend  of  Modern  Water- 
Purification  Methods."  C.  Arthur  Brown.  The  secretary  is  E. 
L.  Fulkerson,  of  Waco. 

Grand  Rapids  Engineering  Society  was  recently  organized 
in  Grand  Rapids.  Mich.,  and  the  first  regular  meeting  was  held 
in  the  Pantlind  Hotel  on  the  evening  of  Mar.  22,  following  a 
dinner.  The  president,  W.  S.  Moore,  City  Engineer  of  Grand 
Rapids,  read  a  paper  on  "The  Paving  Problem."  The  next 
meeting    will    be    held    Apr.    19,    the    paper    being    by    R.    L. 
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Di'wi'y,  on  "Viipor  Vacuum  IlriitluK  "  Tln'  now  Hoolety  Ih  com- 
posed primarily  of  the  local  incmtx-rH  oT  tli«'  Mlchinan  ICnul- 
neerlHK  Society,  but  It  ban  no  olllclal  coniii-ctlon  wltti  the  stale 
ornanlzntlon.  The  present  menilierMlilp  of  the  local  society  Is 
fill,  and  its  Dlllcers  are:  President.  W.  S.  Moore;  vlco-presldeiit, 
H.  W.  Stoddard;  secretary.  Waller  A.  Sperry,  Filter  I'luiit, 
tlrand  Itapld.M;  I'lxecullve  roninilltce,  Hyron  K.  Parks  and  T. 
C.    ItoderUk 

Aiiifrlfuii  Soelol)  o»  t'lvll  KiiKlnoertt— Kull  opportunity  to 
voice  opposition  to  the  project  to  move  Its  headquarters  to 
the  EnRlnerlnB  Soclellcs'  Building  was  Riven  at  the  meet- 
liiK  on  Apr.  6.  Kxcept  for  a  letter  of  disapproval  from  11.  H. 
Mcpherson,  the  nearest  approach  to  a  response  was  the  ask- 
InB  of  tiuesflons  by  several  members  as  to  the  exact  mcinlnjc 
of  the  project.  (In  the  other  side,  President  Corlhell,  Prof. 
Wni.  P.  Burr  and  Clemens  Herschel  spoke  strongly  in  favor 
of  moving,  on  the  broad  j^rounds  of  Kood  to  the  ennineerhiK 
profession.  For  the  same  Reneral  reason  C.  W.  Hunt,  secre- 
tary of  the  society,  slated  that  he  should  vote  for  the  propo- 
sition— In  favor  of  plan  A,  which  Involves  adding-  to  the 
height  of  the  building — although  from  a  selfish  viewpoint 
he  had  rather  have  the  society  remain  in  Its  present  quarlor.s. 


B&CS^CGS 


»;rout    Outllt    for    rnveiiieii<.s 

A  mixer  and  cart  outfit  making  grout  for  pavement  joints 
has  been  devised  by  the  Jaeger  Machine  Co.,  Columbu.s,  Ohio, 
as  a  substitute  for  box  and  hoe.  The  mixer  is  a  tilting-drum 
type  of  n-cu.ft.  capacit\.  mounted  with  a  5-hp.  gasoline  en- 
gine  on   a   steel    tractor   truck,    with    loader   and   water   tank. 


GROUT  C.\RT   WITH   PADDLK.S 

Each  batch  is  dumped  into  a  Turner  lip-cart,  shown  in  the 
accompanying  view,  and  pushed  by  one  man  to  wherever 
needed.  The  wheel  axle  goes  through  the  hopper  and  revolves 
with  the  wheels;  it  carries  a  paddle  frame  to  keep  the  grout 
well  mixed. 

Simitlifieil    Adding   Machine 

Knowing  that  more  than  half  of  the  nonlisting  computing 
machines  sold  are  intended  for  use  solely  for  addition,  where- 
as they  are  designed  to  perform  multiplication,  division, 
square  root,  etc.,  the  Mechanical  Accountant  Co.,  of  Provi- 
dence, R.  I.,  has  brought  out  a  simplified  machine  for  adding. 
The  number  of  keys  has  been  reduced  by  requiring  a  so- 
called     "double-touch"     operation — pressing    the     "three"     key 


twice  to  add  six.  orfpresMlng  "three"  and  "four"  to  aild  seven. 
Only  one  size  Is  yet  available — for  a  sum  rising  to  !t,!)9!».9a — 
but   larger  sizes  are   being  developed. 

(flliillir   !Sli«-el    I, nth 

Tlu'  MccompunylnK  sketch  shows  a  new  foini  of  sheet  lath 
Invc  iiti  d  li,\  (J.  1'.  Crumbaugh,  .St.  Louis,  and  now  made  li> 
tin-  ('.llular  hath  Co.,  5I2fi  .North  Second  St.  The  particular 
form  w.iH  suggested  by  the  dllllculty  of  cleaning  mud  out 
of  un  automobile  radl.'itor.  For  this  lath,  called  the  "Keezon," 
the  cell  walls  are  made  of  flbi-r-board  strips  and  wood,  coated 
with  creosote  and  damp-resistant  prei)aratlons.  The  standard 
size  of   a    unit   Is    4 S x fl 'U  x  •■>(,    In.      It    is   cut   and    fitted    In    place 
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1 
.\'ONMKTALl.l<'    CKLLULAR     SHKKT     I.ATH 

with  a  latliers'  hatchet.  It  is  claimed  that  only  V*-in.  thlck- 
ne.s.s  of  plastc-r  is  reciuircd.  No  burning  is  required,  and  the 
sheets  are  applied  direct  to  any  fiat- surface.  The  flexibility 
of  the  sheets  adapts  them  for  use  on  curved  surfaces.  A  2-ln. 
partition  is  formed  by  using  %-in.,  or  larger,  steel  channels 
as  studding  and  weaving  the  "Keezon"  sheets  in  and  out.  .\ 
general  saving  of  30"%  in  cost  of  house  partitions  is  claimed 
v.ith    this    material. 

STATEMENT    OF    THE    OWNERSHIP,    M.VNAOEMENT.    ETC.. 
REQUIRED  BY  THE   ACT   OK  CONGRESS   OF 
AUGUST   24,    1912. 
of   Engineering  News,   published   weekly  at   New   York,   N.    Y., 
for   April   1,   1916. 
State  of  New  York  )  gg 

County   of   New   York     ) 

Before  me.  a  Notary  Public  in  and  for  the  State  and  County 
aforesaid,  personally  appeared  Chester  W.  Dibble,  who,  having 
been  dulv  sworn  according  to  law.  deposes  and  .^ays  th.at  he  is 
the  Vice-President  of  Hill  Publishing  Co.,  publisher  of  Engi- 
neering News,  and  that  the  following  is,  to  the  best  of  his 
knowledge  and  belief,  a  true  statement  of  the  ownership, 
management,  etc..  of  the  aforesaid  publication  for  the  date 
shown  in  the  above  caption,  required  by  the  Act  of  August  24, 
1912.  embodied  in  section  443.  Postal  Laws  and  Regulations. 
printed  on   the  reverso  of  this  form,  to  wit: 

1.  That  the  names  and  addresses  of  the  publisher,  editor, 
managing  editor,  and  business  manager  are: 

Publisher,    Hill    Publishing    Company.    10th    Ave.    at    36th    St.. 

New   York.   N.   Y. 
Editor,    Charles    Whiting   Baker,    10th    Ave.    at    36th    St.,    New 

Y'ork,   N.    Y. 
Managing    Editor,    Frank    C.    Wight,    10th    Ave.    at    36th    St.. 

New   Y''ork.   N.   Y. 
Business   Manager,    Frederick    1^    Burt.    10th   Ave.   at    36th   St., 

New  York,   N.   Y. 

2.  That  the  owners  are: 

Hill  Publishing  Company.  lOth  Ave.  at  36th  St.,  New  "iork.  N.  Y. 
Owners  of  1',    or  more  of  Stock  Issued. 

Estate  of  John  A.  Hill.  10th  Ave.  at  36th  St.,  New  Y'ork. 

Arthur    J.    Baldwin,    10th    Ave.    at    36th    St.,    New    York. 

Fred    R.    Low.    10th   Ave.    at    36th    St.,    New    York,    N.    Y. 

.lohn    McGhie.    10th    Ave.    at    36th    St.,    New    York,    N.    Y. 

Fred    S     Weatherbv.    1600    Beacon    St.,    Brookline,    Mass. 

Frederick  A.  Halsey,   3.-)6  W.   120th  St.,  New  York,  N.  Y. 

G    Euaene   Sly,   50  Union   Sq..   New  Y'ork,   N.   Y. 

Frederick   W.   Gross,   215   E.   11th   St.,   Erie,   Pa. 

Alfred  E.  Kornfeld.  10th  Ave.  at  36th  St..  New  York,  N.  Y. 

Emma  B.  Hill,  SO  Munn  Ave.,  East  Orange,  N.  J. 
The    balance   of   the   stock    issued    (less   than    1'^/,    each)    is 
owned    by    6S    emplovees,    3    ex-employees,    and    13    others   who 
are  wives,   daughters  or   relatives  of  employees. 

3  That  the  known  bondholders,  mortgagees  and  other  se- 
curitv  holders  owning  or  holding  1  per  cent,  or  more  of  total 
amount  of  bonds,  mortgages  or  other  securities  are:  Mortgage 
on   building.  Dime  Savings  Bank.  Brooklyn,  N.  Y. 

4  That  the  two  paragraphs  next  above,  giving  the  names 
of  tiie  owners,  stockholders  and  security  holders  contain  not 
only  the  list  of  stockholders  and  security  holders  as  they 
app'ear  upon  the  books  of  the  company,  but  also,  in  cases 
where  the  stockholder  or  security  holder  appears  upon  the 
books  of  the  company  as  trustee  or  in  any  other  fiduciary 
relation  the  name  of  the  person  or  corporation  for  whom  such 
trustee  is  acting,  is  given;  also  that  the  said  two  paragraphs 
contain  statements  embracing  aflianfs  full  knowledge  a.nd 
belief  as  to  the  circumstances  and  conditions  under  which 
stockholders  and  security  holders  who  do  not  appear  upon  the 
books  of  the  company  as  trustees,  hold  stock  and  securiticig 
in  a  capacity  other  than  that  of  a  bona  fide  owner;  and  this 
affiant  has  no   reason  to  believe   that  any  other  person,   a.sso- 

on    or    corporation    has   any    interest    direct    or   inclirect    -n 
said  stock,  bonds  or  other  secur;U|s^_than  as  s^j|taU^  by 

<ice-President    Hill    Publishing    C  i. 
Sworn     to     and     subscribed     before     me     this     31st     day     of 

^^^LSeal  V^'  RICHARD  L.  MURPHY. 

(My  commission  expires  March  30,  191..) 
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)S1\X0Pl)I)S — Fur  ccoiiumic  rca^iona  tics  of  local 
timber  are  treated  as  substitutes  for  those  formerhj 
shipped  in  from  long  distances.  As  the  ties  are 
for  service  in  a  dry  climate,  the  plain  zinc-chloride 
process  was  selected,  hut  other  processes  can  be 
employed  if  necessary.  Ties  are  stacked  in  an  ad- 
jacent yard  for  seasoning  before  treatment.  The 
tie-cars  are  connected  by  couplings,  thus  avoiding 
the  use  of  a  cable  for  hauling  the  trains  out  of  the 
treating  cylinder. 

I*]quipment  for  the  preservative  treatment  of  ties  by 
the  zinc-chloride  process  (burnettizing)  was  put  in  opera- 
tion at  Riverton,  Wyo.,  by  the  Cliicago  &  Northwestern 
Ry.  in  January,  WW.  The  capacity  is  about  G00,000 
ties  per  year.  Tliis  is  the  company's  second  plant,  the 
first,  built  in  1903  at  Escanaba,  ilich.,  treating  annually 
about  800,000  ties  besides  a  small  amount  of  piling  and 
timber  for  construction  work.  The  ties  for  the  lines 
west  of  the  ]\lissouri  River  (aggregating  about  1,800  mi.) 


1' ranches  are  heavily  timbered  with  lodgepole  pine,  mixed 
with  some  spnite  and  fir.  Most  of  this  timber  is  of  size 
suitable  for  pole  ties;  a  small  proportion  will  give  12-  to 
18-in.  logs,  while  a  considerable  amount  is  too  small  for 
tics,  but  suitable  for  poles,  posts  and  mine  proi)S,  if 
suitably  treated. 

The  larger  part  of  the  timber  land  of  tliis  district  is 
within  tlie  Government  Forest  Reserve,  and  the  cutting 
of  the  timber  is  under  Government  regulation.  During 
1915  over  300,000  ties  had  been  delivered  at  Riverton 
by  water.  The  Wind  River  is  a  typical  mountain  stream, 
fed  by  the  melting  snows  and  subject  to  wide  fluctuations. 
Uncertainty  as  to  whether  ties  could  lie  delivered  by  M'ater 
regularly  and  at  profitable  prices  at  Riverton  led  to 
the  designing  of  a  treating  plant  with  buildings  of  the 
lowest  cost  consistent  with  economical  operation,  while 
the  machinery  can  be  moved  to  another  location  if  nec- 
essary. 

The  yard  and  treating  plant  are  10  to  15  ft.  above  the 
rive:;,  on  a  slightly  sloping  plain.  The  layout  is  given 
in  Fig.  4.     A  natural  l)ayou  was  improved  by  means  of 


FIG.  1.    TRAIN  OP  TIE  TRAMS  AT  NEW  TREATING  PLANT  FOR  NORTHWESTERN  RY. 


Iiave  been  shipped  long  distances,  e.xcept  that  initreated 
mountain  ties  of  that  locality  have  been  used  to  some 
extent.  It  is  expected  that  the  new  plant  will  produce 
ties  more  durable  than  the  untreated  local  ties  and  less 
costly  than  those  shipped  from  the  east  and  soutii. 

Riverton  is  23  mi.  from  Lander,  Wyo.,  the  western 
terminus  of  the  line,  and  is  on  tho  Big  Wind,  or  Shoshone, 
River.     The   mountain    slopes   along   the   river   and   its 

•Principal  Assistant  Engineer,  Chicago  &  Northwestern 
Ry.,  Chicago. 


eartli  dikes,  with  tlie  necessary  gates  to  form  a  tie  pond 
of  about  50  acres,  into  which  the  ties  are  guided  by  a 
floating  boom.  The  pond  is  in  two  ])arts — the  smaller 
portion  (al)out  fifteen  acres)  is  the  working  pond,  while 
tlie  larger  and  lower  pond  is  used  for  storage  or  at  times 
of  flood  when  the  ties  come  down  faster  than  they  can  be 
taken  out  of  the  water. 

A  low  submerged  dam  across  the  river  provides  2  to  4 
ft.  of  water  in  the  ponds.  By  proper  manipulation  of  the 
gates  at  the  east  end  of  the  ponds  a  light  current  can  be 
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liiiiiiilaiiicil,  t(i  k('('|i  llir  lies  ukuiiil;  linin  (he  nil  iiiiicc, 
Tlic  flosiiif,'  of  till'  f^ati's  stnjis  tins  ciiirrnl  uliilc  |ir>  mr 
heiiij;  taken  rmm  the  pond. 

Till'  niiiiii  yard  for  tlic  storaj^u'  and  scasdiiin;:  of  the 
ties  is  laid  with  narrow-jraiic  trat-ks  only.  'I'licsc  ti;uk> 
nro  spaced  (i  I  It.  rcnlcrs,  with  ((invcyor  trestles  lictwcrn 
tiieni.  Karli  tre-tlc  \\;\'<  licnl-  (if  tun  posts  straddling  an 
alli'yway  aluuil  I  fl.  u  nlr.  which  is  kcjit  o|)cn  as  a  lire 
road  and  foi'  air  circidation.  'I'lic  spacinjj;  allows  six 
storajre  [liles  I'rosswise  hclwccn  tracks,  three  on  each  side 
td'  the  conveyor  trestle.  'Phc  conveyors  are  ahont  \'2  ft. 
ahdvc   the  i^ronnd   or  ahont    level    with   the   storaj^e   piles. 


Par+  Sec+ion   A-A   Showing 
Radia+ors  in   Working  Tonk 


Hea+ing  and 

Agitating  Equipment 

of  YVorRing  Tank 


FIG.   2.     DETAILS  OF   RETORT  AND  WORKING   TANK  OF 
TIE-TREATING   PLANT 

which  are  22  ties  high.  With  this  arrangement  the  yard 
will  accommodate  upward  of  400,000  ties,  and  there  is 
opportunity  to  double  this  capacity. 

East  of  the  seasoning  yard  is  a  space  that  may  ulti- 
mately be  used  for  the  storage  of  sawed  ties  and  lumber. 
Timber  too  large  for  pole  ties  will  be  driven  as  16-ft. 
logs  and  sawed  at  the  mill,  the  side  lumber  being  sawed 
into  boards,  scantling,  lath,  etc.  This  yard  will  be  pro- 
vided with  three-rail  tracks  so  that  material  can  be  loaded 
on  retort  cars  to  go  to  the  treating  plant  or  on  standard- 
gage  cars  for  shipment. 


I'"rniii  Ihc  tic-p(ind  the  tics  arc  cicvati'd  hy  an  endless- 
chain  conveyor  (having  s|)nr  links  at  irdervals)  thul 
dcliscrs  llieni  through  short  slides  to  any  reipiired  one 
of  Ihc  longitudinal  conveyors,  which  carry  the  ties  to  the 
pilin;,'  poini,  where  they  are  anionnitically  discharged 
anil  I  hen  straightened  into  ])osition  hy  men.  The  stor- 
age piles  ha\c  two  and  seven  ties  in  alternate  courses — 
an  arrangement  that  ])erniits  snlUcicnt  (  ircidafion  of  air 
for  rapid  and  even  seasoning.  'I'hc  period  of  seasoinng 
is  not  less  than  three  months  of  summer  weather. 

The  ])lant  has  a  single  retort  or  treating  cylinder,  hnt 
Ihc  piping  system  is  designed  for  two  cylinders,  hlind 
tlanges  being  provided  so  that  connections  can  \h:  made 
for  a  seecnid  cylinder.  The  huildings  arc  frame  strue- 
tni'cs  set  (in  posts  or  small  concrete  piei's,  except  that  the 
inacliine  room  has  light  concrete  foundation  walls  ami  a 
concrete  floor.  The  retort  is  not  entirely  inclosed.  A 
part  of  the  machine  room  extends  over  that  portion  having 
the  dome  and  the  pijjc  connections,  and  a  small  Iiead- 
house  provides  shelter  for  the  door  and  pit. 

There  are  three  wood  tanks  on  wood  |)osts.  The  solu- 
tion, or  working,  tank  is  .'50  ft.  in  diameter  and  Ki 
ft.  high.  It  is  .set  high  enough  to  fill  the  retort  l)y  gravity. 
The  tank  for  cooling  water  for  the  jet  conden.ser  and 
other  condensation  from  steam  traps,  etc.,  is  12x12  ft., 
sulliciently  elevated  to  supply  the  condenser  by  gravity. 
A  16x24-ft.  tank  for  general  water-supply  is  set  on  40-ft. 
posts,  so  as  to  afford  moderate  pressure  in  all  pipe  lines, 
although  for  fire  service  the  tank  can  he  cut  out  and  pres- 
sure raised  by  the  pump.  A  10,000-gal.  steel  tank  stores 
fuel  oil  for  the  plant  locomotive. 

The  power  house  has  two  100-hp.  fire-tube  boilers,  one 
being  for  emergency  use.  A  chloride  warehouse  at  the  east 
end  of  the  machinery  house  holds  two  carloads  of  dry 
zinc  chloride  in  drums.  Its  floor  is  level  with  the  car 
floor  at  the  track  side  and  with  the  floor  in  the  dissolving- 
vat  room.  A  shelter  accommodates  the  locomotive,  and 
a  box-car  is  fitted  up  for  an  office. 

The  transfer  platform  is  built  uj)  to  the  height  of  a 
car  floor  and  between  two  standard-gage  tracks,  as  shown. 
It  is  20  ft.  wide,  with  two  narrow-gage  tracks  spaced  8 
ft.  c.  to  c.  This  spacing  provides  2  ft.  between  tram 
loads  and  3  ft.  between  these  loads  and  the  edges  of  the 
platform.  The  grade  up  to  the  platform  is  1%,  and  the 
descending  grade  for  empties  at  the  west  end  is  2%. 

Retoi!T  for  Treating  Ties 

The  retort  is  6  ft.  in  diameter  and  132  ft.  long,  the 
6-ft.  size  being  selected  in  order  to  have  the  equipment 
interchangeable  with  that  at  Eseanaba.  A  7-ft.  cylinder 
was  proposed  at  first  and  would  have  permitted  the  use 
of  tracks  of  30-in.  gage  instead  of  241/^  in.  But  the 
cars  for  the  smaller  cylinder  are  more  easily  loaded,  as 
the  ties  need  not  be  piled  so  high,  and  with  the  serious 
labor  conditions  of  the  district  this  feature  is  a  distinct 
adxantage. 

A  section  of  the  cylinder,  at  the  dome,  is  illustrated 
in  Fig.  2.  There  is  a  door  at  one  end  only,  but  a  10x16- 
in.  manhead  on  top  of  the  rear  section  provides  for  ven- 
tilation if  men  have  to  do  repair  work  in  the  retort. 
The  shell  is  built  of  3^-iii.  plates  of  flange  steel  of  55,000 
lb.  ultimate  strength.  Although  the  working  pressure  wiU 
not  exceed  175  lb.,  excess  material  is  provided  to  allow 
for  corrosion  from  the  zinc  chloride.  The  test  pressure 
was  250  lb. 
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There  are  17  courses,  alterniitcly  outside  and  inside. 
The  longitudinal  seams  are  douijle  butt-strapi)etl,  with 
four  rows  of  rivets  in  the  outer  and  six  in  the  inner  straps. 
Girth  seams  are  double  riveted.  The  middle  seam  was 
riveted  in  the  field,  the  retort  being  shipped  in  two  sec- 
tions. Tlie  steer  castings  are  of  (i5,000  lb.  tensile  strength, 
with  20%  elongation  in  2  in. 

The  door  and  rear  head  are  dished  plates  of  %■>"•  flange 
steel.  The  door  is  riveted  to  a  cast-steel  frame  having  a 
machined  ril>to  match  a  corresponding  recess  in  the  cast- 
steel  rim  riveted  to  the  retort.  A  wire-woven  asbestos 
gasket  makes  a  tight  joint.  The  door  swings  on  two 
hinges,  but  most  of  its  weight  is  carried  by  a  wheel  trav- 
eling on  a  curved  track,  as  shown  in  Fig.  3.  The  wheel 
and  hinges  have  ball  bearings.  There  are  28  T-bolts  214 
in.  in  diameter  to  secure  the  door.  They  can  be  loos- 
ened by  a  few  turns  and  then  swung  clear,  except  that 
one  bolt  at  each  hinge  must  be  removed  entirely. 

A  dome  3x3  ft.  on  the  eighth  section  of  tlie  retort  car- 
ries the  vacuum  valve,  which  is  covered  by  a  special  elbow 
with  connection  to  an  8-in.  vacuum  pipe.  The  valve 
stem  has  a  20-in.  Hoat  at  its  lower  end,  while  its  upper 
end  (passing  through  a  stuffing-box  in  the  elbow)  is 
attached  to  the  counterbalance  lever  (Fig.  2).  As  the 
solution  rises  in  the  dome,  the  valve  is  closed  automatic- 
ally, making  an  electrical  connection  by  which  a  bell  on 
the  gage  board  is  rung,  notifying  the  operator  that  the 
retort  is  full. 

At  the  bottom  of  the  eighth  section  of  the  retort  is  an 
8-in.  connection  for  delivering  and  discharging  the  solu- 
tion and  for  discharging  condensation  and  sap  to  tlic 
sewer  when  ties  are  steamed.  The  ninth  section  has  two 
flanged  o])enings  near  the  bottom,  connecting  with  cast- 
iron  manifolds  for  the  steam-heating  pipes.  From  each 
manifold  three  lines  of  2-in.  pipe  extend  in  both  direc- 
tions, being  carried  on  brackets  between  the  track  rails. 
Each  pipe  is  capped  at  the  end  and  contains  a  1-in.  pipe 
extending  nearly  to  the  cap.  Steam  enters  through  the 
inner  and  returns  through  the  outer  pipe.  These  pipes 
pass  through  stuffing-boxes  on  the  shell  and  are  screwed 
into  the  manifolds,  which  are  not  riveted  to  the  shell. 

The  ninth  section  has  also  flanged  connections  for  two 
pipes  resting  on .  the  guard-rail  brackets.  These  pipes 
are  perforated  and  admit  live  steam  for  steaming.  On 
the  seventh  section  is  an  angle  flange  for  the  thermometer 
attachment.  The  track  in  the  retort  has  35-lb.  rails  se- 
cured by  clips  and  bolts  to  steel  brackets  181^  in.  apart. 
The  guard  rails  are  angles  3x2  in.,  attached  to  steel  arms 
31  in.  apart. 

The  retort  is  supported  on  nine  cast-iron  saddles  on 
concrete  pedestals.  Three  of  these  (at  the  middle  and 
ends)  are  riveted  to  the  shell,  but  the  others  are  free. 
The  middle  saddle  is  also  anchored  to  the  concrete,  but 
all  the  others  rest  on  roller  cages  on  cast-iron  bedplates. 
Each  saddle  has  two  cages,  with  three  2-in.  rollers  8V2 
in.  long.  The  retort  is  lagged  with  1-in.  Westem  cedar 
covered  with  three-ply  prepared  roofing  and  then  spirally 
wound  at  8-in.  intervals  with  No.  8  galvanized  wire  drawn 
tight.  There  is  an  air  space  of  2  in.  between  the  lagging 
and  the  shell.  This  covering  is  inexpensive  and  even  in 
below-zero  weather  there  has  been  no  trouble  in  keeping 
the  solution  at  the  desired  temperature. 

In  the  machine  room  are  the  pressure  tank,  Gx22  ft., 
and  the  air  receiver,  414x10  ft.  Both  are  set  horizon- 
tally, the  tank  on  concrete  saddles  above  the  floor  and 


the  receiver  on  steel  saddles  resting  upon  the  tank.  The 
pressure  tank  is  provided  with  six  lengths  of  steam- 
heating  pipe  connecting  to  a  manifold  near  one  end. 
The  arrangement  is  similar  to  that  in  the  retort,  but 
with  114  in.  for  the  outer  and  1/2  in.  for  the  inner  pipes. 

A  4-in.  nozzle  on  the  bottom  serves  both  as  an  inlet 
and  an  outlet  for  the  solution.  A  3-in.  nozzle  on  the  top, 
connected  to  the  air  receiver  witii  an  intervening  valve, 
provides  the  air  inlet,  while  an  angle  flange  on  the  side 
accommodates  the  thermometer.  A  vertical  pipe  pro- 
vided with  gage-cocks  at  frequent  intervals  and  connected 
with  the  top  and  bottom  of  tlie  i)ressure  tank  serves  as 
a  solution  indicator. 

The  compressor  is  a  duplex  steam-driven  two-stage 
flywheel  machine  having  a  capacity  of  210  cu.ft.  of  free 


FIG.    3.     DOOR    AND    INTERIOR    FITTINO-S    OF    TIE- 
TREATING   RETORT 

air  per  minute  (at  sea  level)  delivered  at  1 75-lb.  pres- 
sure. It  is  controlled  by  a  governor  set  at  the  desired 
pressure.  The  vacuum  pump  is  a  14x20x24-in.  single- 
cylinder  horizontal  pump  with  jet  condenser. 

Special  consideration  was  given  to  the  piping  and  valves 
to  reduce  to  the  minimum  the  troubles  from  the  rapid 
corrosion  of  wrought  iron  and  steel  by  the  zinc  solution. 
Cast-iron  flange  pipe  is  used  throughout  for  conveying 
solution.  In  the  working  tank,  cast-iron  wall  radiators, 
built  up  as  sho^\^l  in  Fig.  2,  with  cast-iron  flange  specials, 
are  used  for  heating  the  solution,  the  only  wrought  iron 
being  the  nipples  connecting  the  pipe  to  the  radiators. 

Gate  valves  in  solution  and  air  lines  are  all  iron,  packed 
with  asbestos  and  having  outside  screw  and  yoke.  Flanges 
are  provided  with  wire-woven  gaskets.  Globe  valves  in 
air,  steam  and  exhaust  pipes  are  of  iron  when  over  2 
in.,  and  of  all  brass  when  under  2  in.,  in  diameter.  All 
the  piping  was  cut  and  threaded  to  dimensions  by  the 
pipe  company,  leaving  the  minimum  amount  of  this  work 
to  be  done  in  the  field. 

The  plant  is  served  by  an  18-ton  four-wheel  side-tank 
oil-burning  locomotive  liaving  a  tractive  power  of  7,740 
lb.  It  has  cylinders  10x16  in.,  29-in.  driving  wheels, 
1().~)-lb.  boiler  pressure  and  carries  160  gal.  of  oil  and 
750  gal.  of  water.  The  wheels  are  set  inside  the  frames. 
The  locomotive  is  very  satisfactory.  It  gives  a  low  fire 
risk  and  costs  about  $1  per  day  for  fuel.  It  easily  takes 
the  loaded  train  (about  54  tons)  from  the  retort  up  the 
1%  grade  to  the  transfer  platform. 
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aiT  upset   and   hx  1^    into  east-sleel   hraekets  oil   the  arms.  in   the  cylinder  dome,  a>  already  (IfKerilMul. 

The  wheels  arc  10  in.  in  iliameler,  with  .'i-in.  cliillcd  t  reails.  A  jiressure  j^ajic  is  placed  on  the  air  reeeiver.     There 

At  each  I'lid  of  Ihc  car  is  a  east-steel   Immper  witli  a  arc  three  aii;;le  thermometers — on  the  pressure  tank,  the 

liook  on  top;  and  when  cars  are  to  he  hauled   in  trains,  idorl  and  the  workiii;^  tank.     This  last  can  he  read  I'roin 

coupling  links  are  laid  o\er  the  hooks.     This  arrangement  the   operator's    window.     The   one    on    the    retort    lia.s   u 

eliminates  the  eahle  usually  rc(piired  lor  hauling  the  train  range  Iroiii  .")()  to  ;!()()°    F.,  and   the  others  have  a  range 

out  of  the  cylimler.  I'ldUi  ;i()  to  2i>()°  F. 

in  the  dissohing  room   is  an  air  hoist  suspended   from  The   ties   to   l)e   treated    are    loaded    on    tla;    retort-cars 

a   trolley  on   an   overhead    traik   and    used    for   handling  and  clamped  in  position  hy  the  hails.     There  are  JJO  to 

the  chloride  drums,     .\ttaehed  to  a  hook  on  the  piston  ot'  '.',2  lies  per  car,  according  to  size.  The  Icjcomotive  switelies 

the  air  cylinder  l)y  means  of  four  chains  al    the  eorncis  Hi  cars   (with  ahout  500  ties)   into  a  train  on  the  track 

is  a  wooden  ]ilairorm  'M>  in.  s(piare.     The  drum  (if  chlor-  leading  to  the  retort.     The  cars  are  then   coupled  with 

ide,  wi'ighiiig  ahout    l.KH)  Ih.,  is  icjIIi'iI  onto  this  platlonii  links,  and   two  extra  cars  aic  added   at,  the   head   end,  so 


and  slit  open  with  an  ax.  The  platform  is  then  lifted 
a  few  inches  to  clear  the  top  of  the  vat,  run  out  over 
the  vat  and  lowered  to  rest  on  the  bottom.  The  chains 
are  then  unhooked  and  the  chloride  rolled  off,  leaving 
the  drum  on  the  platform,  to  he  removed. 

The  dissolving  tank  is  of  wood,  !).xlO  ft.  and  30  in. 
deep.  A  No.  3  ]\Ionitor  injector  forces  the  50%  solution 
from  it  to  the  working  tank.  The  condenser  water  and 
the  jacket  water,  which  collect  in  a  hotwell,  are  returned 
to  the  elevated  tank  by  a  small  horizontal  duplex  steam 
pump  (57  gal.  per  niin.).  The  .solution  in  the  dissolving 
and  working  tanks  is  agitated  and  kept  in  uniform  den- 
sity by  compressed  air  from  perforated  pipes  placed  at 
the  bottom  of  each  tank,  as  may  be  seen  in  Fig.  2. 

The  gage  board  is  provided  with  vacuum,  pressure 
and  steam  gages,  a  Bristol  recording  combined  vacuum 
and  pressure  gage,  a  clock  and  an  electric  bell.  A  re- 
cording thermometer  was  omitted  as  being  unnecessary, 
though  perhaps  desirable.  The  pressure  gage  is  grad- 
uated to  250  lb.,  the  steam  gage  to  150  lb.  and  the  vac- 
uum gage  from  0  to  30  in.  The  combined  gage  records 
from  30-in.  mercury  vacuum  to  250-lb.  pressure  on  a  24- 


FIG.      4.       PLAN      OP      TIE-TREATING      PLANT      AND      TIE- 
STORAGE  YARD  AT   RIVERTON,   WYO. ;   CHICAGO  & 
NORTHWESTERN  RY. 

that  the  locomotive  will  not  have  to  run  on  the  movable 
rails  across  the  door  pit.  After  the  train  is  pushed  into 
the  retort,  the  two  extra  cars  are  uncoupled  and  pulled 
back,  and  the  pit  rails  are  removed.  The  door  is  then 
closed,  and  the  vacuum  can  be  started  as  soon  as  two  or 
three  of  the  door  bolts  are  tightened. 

A  20-in.  vacuum  is  obtained  within  30  min.  and  is 
held  for  45  min.  Meantime  the  gage  on  the  working 
tank  is  read  and  recorded.  At  the  end  of  the  45  min. 
the  vacuum  pump  is  shut  down,  the  valve  is  closed,  and 
the  valve  in  the  solution  line  is  opened.  The  zinc  solu- 
tion flows  in,  aided  by  the  vacuum  in  tlie  cylinder.  When 
the  retort  is  full,  as  indicated  by  the  ringing  of  the  bell, 
tlie  amount  of  the  solution  wliich  is  to  be  injected  in 
the  charge,  as  computed  on  the  working-tank  gage,  is 
put  into  the  pressure  tank.  This  quantity  of  the  21/2% 
solution  in  the  pressure  tank  is  such  as  will  contain  l^ 
lb.  of  dry  zinc  chloride  per  cubic  foot  of  timber  in  the 
retort. 

Air  at  full  pressure  is  then  turned  on  the  pressure 
tank  and  held  until  the  full  amount  of  the  solution  in 
the  pressure  tank  has  been  forced  into  the  ties.     With 


Al)ril  20,  lUKi 
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150-11).  pressure  the  amount  will  he  injeeted  in  -1  hr. 
With  214%  solution  the  amount  thus  injected  is  about 
all  that  can  be  forced  in,  and  ties  cut  in  two  show  j)rac- 
tically  full  cells  throuj^hout.  With  a  stron<jer  solution, 
which  was  tried  at  first,  the  amount  containinfi;  y^  lb. 
of  chloride  per  cubic  foot  was  insufTicient  to  penetrate 
the  center  of  the  tie. 

This  method  for  holding  the  i)ressure  on  the  retort  by 
air  instead  of  force  pumps,  and  later  using  the  air  in 
the  pressure  tank  expansively  for  forcing  the  .solution 
back  to  the  working  tank  instead  of  jiumping  it  back,  is 
known  as  the  Bacon  system,  having  first  been  used  by 
Mr.  Bacon  while  superintendent  of  the  Escanaba  plant. 
It  has  very  decided  advantages  over  pumps,  as  formerly 
used,  in  the  quickness,  ease  and  simplicity  of  its  working 
and  in  the  elimination  of  many  pump  troubles  due  to 
tlie  action  of  the  hot  solution  on  the  valves  and  packing. 
The  proper  amount  of  solution  having  been  forced 
into  the  ties,  the  valve  in  the  solution  line  is  opened,  the 
unused  solution  in  the  retort  is  forced  back  into  the  work- 
ing tank,  and  the  gage  is  carefully  read  for  the  final 
computation.  The  forcing  back  requires  about  30  min., 
the  latter  part  being  done  at  a  fairly  low  rate  so  as  to 
give  time  for  the  ties  to  drij)  and  so  avoid  waste  of  the 
•solution.  The  solution  in  the  working  tank  is  kept  at 
150°  F.  by  means  of  the  heating  radiators  described  and 
is  maintained  at  the  same  or  slightly  higher  temperature 
in  the  pressure  tank  and  the  retort  by  the  pipe  coils. 

No  final  vacuum  is  regularly  drawn,  but  it  is  used 
occasionally  to  a  small  extent  to  assist  the  draining  or 
to  remove  a  small  amount  on  an  over-treatment.  The 
compressed  air  in  the  receiver  and  the  pressure  tank  at 
the  end  of  the  forcing  period  is  used  expansively  for 
blowing  back  and  is  sufficient  for  this  operation.  As  the 
pressure  decreases  near  the  end  of  the  blowing-back  opera- 
tion, the  door  bolts  (excepting  four)  are  loosened  and 
swimg  back,  so  that,  at  the  time  the  ties  are  ready  for 
withdrawing,  the  remaining  bolts  can  be  readily  removed. 
The  charge  is  pulled  out  on  the  sidetrack,  a  new  charge 
is  pushed  in,  and  the  locomotive  puts  the  treated  charge 
up  on  the  platform.  As  soon  as  the  ties  have  cooled  (if 
in  the  daytime),  they  are  loaded  into  cars  and  shipped 
for  distribution  along  the '  track.  No  loading  or  un- 
loading of  ties  is  normally  done  at  night.  If  all  trams 
are  loaded  at  6  p.m.,  this  provides  for  the  night  charges. 
A  charge  being  completed  in  slightly  less  than  C  hr.,  four 
charges  per  day  are  treated,  making  a  total  of  2,000 
ties  per  day  of  21  hr.,  or  a  little  over  50,000  per  month. 
The  dry  zinc  chloride  when  placed  in  the  dissolving 
vat  in  amounts  of  four  drums  at  one  time  is  covered  with 
water  and  left  until  dissolved.  It  is  further  diluted,  if 
necessary,  to  make  a  50%  solution.  At  some  convenient 
time  it  is  transferred  to  the  working  tank  by  means  of 
the  ejector,  and  water  is  added  to  make  the  21/2%  solution. 
The  plant  is  equipped  for  treating  with  the  straight 
zinc-chloride  process  only,  as  it  is  expected  that  this 
method  will  develop  the  full  mechajiical  life  of  the 
pine  ties  in  the  dry  climate  of  the  district.  If  necessary, 
the  plant  can  be  modified  by  minor  changes  so  as  to  use 
either  the  creosote  or  the  Card  (creosote  and  zinc  chlor- 
ide) process. 

The  plans  for  the  machinery  and  piping  were  made 
by  the  Allis-Chalmcrs  Manufacturing  Co.,  Milwaukee, 
Wis.  All  the  work  was  under  the  direction  of  W.  IT. 
Finley,  Chief  Engineer  of  the  Chicago  &  Northwestern  Ry. 


ScIhesTme  IPOS'  GrB'sxdl^avttnoira  olT 
Sttreett  Trs^Mc 

The  following  tentative  analysis  of  the  various  forms 
of  street  trafiic  was  presented  at  the  recent  annual  meeting 
of  the  Canadian  Society  of  Civil  Engineers  by  the  Com- 
mittee on  Roads  and  Pavements.  Traffic  is  not  only  to 
be  regarded  from  the  standpoint  of  total  tonnage  per 
foot  of  width  of  pavement  or  roadway,  but  also  from  the 
stand})oint  of  predominating  class  of  vehicle,  speed  and 
maximum  weight  of  vehicle,  etc. 


c.-(lrawn 
el  tires 


Self-propelled 
rublx^r  tires 


Self-prcpi  ll(  d 
steel  tires 


I  Farm  or  com- 
merciiil  vehicles 

[  Kxtraordinary 

Pleasure  vehicles 

Commercial  trucks 
,  Extraordinary 


TABLE  1 
hides       Single  horse,  double  or  pair 
Si'-ele      {l^r^ded 
i-v„,,Ki      /  I-oadcd 
D""*''"    \  Not  loaded 
Quarry,    biiekyard    or    other    regular    and 

destructive  traffic 
f  Less  than  7-8eat  motor 
j  .Sevdi-seat  or  ever 
f  lyoaded 
\  Not  loaded 
Motor  bus  or   other  special   traffic 


Steam  lorries  and  tractors,  with  trailers,  etc. 

The  committee  holds  that  the  conclusions  from  a  traffic 
census  as  to  unit  weight  and  other  details  can  be  only 
approximate.  A  general  and  simplified  classification  of 
\ehicles  and  traffic  is  therefore  under  consideration,  which 
may  be  briefly  expressed,  for  which  purpose  the  following 
is  .suggested : 


1.  Horse-drawn  steel  tires 


2.  Self-propelled  rubber  tires 


.1.  Self-propelled  steel  tires 


TABLE  2 
Light  vehicles 


n.  Heavy  vehicles, 
wagons,  trucks 


C.   Passenger  auto- 
mobdes 


D.   Motortrucks 
and  busses 


E.  Steam  lorries 
and  tractors 


(1)  Light— up  to  100 

(2)  Medium— 100  to  200 
(.3)  Heavy— 200  up 

(1)  Light— to  75 

(2)  Medium— 75  to  1.50 

(3)  Heavy— 1.50  up 

(1)  Light— up  to  100 

(2)  Medium— 100  to  400 

(3)  ili.avv^OO  to  800 

(4)  Severe— 800  up 

(1)  Light— up  to  10 

(2)  Medium— 10  to  20 

(3)  Heavy— 20  up 
(n  T-ight— 1 

(2)  Medium — 2  to  6 

(.3)  Heavy— 6  up 


In  the  description  of  traffic  the  various  factors  of  the 
foregoing  schedule  may  be  indicated  l)y  letter  and  num- 
ber, thus:  A(3)-fB(2)+C(2)  would  mean  "Light 
vehicles,  heavy  traffic  -j-  heavy  vehicles,  medium  traffic 
-\-  passenger  automobiles,  medium  traffic." 

The  method  of  using  this  notation  is  indicated  by  the 
committee  with  an  application  to  treatment  of  various 
road  surfaces  for  dust  prevention.  In  the  following  sched- 
ule, column  (1)  shows  the  surface  material  considered; 
column  (2)  shows  the  maximum  traffic  for  which  such 
surface  would  be  applicable;  and  column  (3)  shows  a 
suitable  treatment  for  dust  prevention  in  each  case. 


TABLE  3 
(2) 
(1)  Maximum  Traffic  on 

Surface  Which  It  Can  Be 

Material  Considered 

1.  Sand Al  +  Bl  -|- 01 


2.  Gravel A2  -h  B2  +  03  -f-  El 

3.  Gravel A2  +  B2  -|- C3  -|- Dl  -f  El 


(.3) 
Treatment 
for  Dust 
Asphaltic  oil,  hot  applica- 
tion; calcium  chloride 
Asphaltic  oil,  cold  appli- 
cation 
Bituminous    penetration 
or  mix 

4.  Broken  stone,  soft,  A2  -|-  B2  -f  C2  -f  Dl  -f-  El    Oil,  paraffin  base 

water-bound 

5.  Broken  stone,  soft,  A2  +  B2  -|-  C2  +  Dl  +  El 

water-bound 

6.  Broken  stone,  soft,  A2  +  B2  -)-  C3  +  Dl  H-  El 

■wat(  r-b<iund 

7.  Broken  stone,  soft,  A2  +  B2  -|-  C3  -|-  Dl  +  El    Tar,  cold 

water-bound 

8.  Broken  stone,  hard,  A3  -(-  B2  -f  C3  -(-  D2  -|-  El     Bitummous 

water-bound 

9.  Broken  stone,  hard,  A3  -(-  B3  -|-  C3  -1-  D2  +  E2    Bitununous   concrete, 

water-bound  penetration 

10.  Concrete A2  4-  B2  -f  03  -|-  D2 

11.  Vitrified-brick 

stone    sets     and  _ 

wood  block A3  -t-  B3  +  03  -I-  D3  -f-  E3 


Asphaltic  base,  cold 
Asphaltic  base,  hot 
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Vol.  rr),  N.I.  in 


ArcH  Viadtisct  of  Nickel  S^teel 
Spamnini^  285  Ft. 

'I'd  cnrrv  a  si  reel  iicmss  ii  Ifi-tnick  rnilwny  yan]  ii\ 
tlic  iHirtlicrii  |iai-(  dl'  licrliii,  (liTiiiaiiy,  llu:  city  lias  just 
Itiiilt  a  lirid;;!'  wliidi  .secures  siiniilicily  of  di'si^jii  ami  cx- 
I'cUi'iit  ii'stiu'lir  circct  hy  arcli  coiistnicliou.  'IMic  spun  is 
^^i")  ft.  (S:  111.).  l>rrk  cuii-trilctliiii  hild  to  lir  livoidcd, 
to  k('c|i  down  tlic  niipniacli  ^I'iidcs.  Side  spans  of  SI  \'\ 
were  n't|uircil  to  hriduc  tlic  streets  l)oi'derinn-  tiie  niihvnv 


shoe  pill.  MJllloULdl  tile  leilrtion  aliout  'i.WH)  toiLS — is 
inrlined  iilioiit  I.")'  rioiii  III!'  Imii/diiliil.  Tin'  shoe,  east 
>leel,  ha.-  fphernai  hiariiiL;.  'The  loucr,  of  shoe,  joint 
ot  the  truss  I'eipiiicd  a  mussel  plate  of  four  lliiekn((sses 
to  linnsl'er  a  eoinpressidii  of  '^/(OO  tons  rroiii  one  clifjrd 
and  a  tension  ol'  l,;i()0  Ions  Ironi  the  oilier  chord.  The 
detailin;;;  of  tiiis  joint  in\<dved  a  nundter  of  dillieuHies. 
.\s  iiias  he  seen  in  the  detail  \  iew.  i"'!;,'.  2,  curved  spliciliL' 
ailLlles    were   eniplnyed. 

'Pile  Inlal  sled  Wei-Ill  of  the  hrid^^c  is  ahout  \,H2r)  ton.s 


SrKKl,   (II'    Low    NlCKKI,    CoNTKNT 


vard.     The-e  Kindilioiis  eo(i|ierated   in  dietatiiiL:  the  anii  (l.iiflO   niilric   tons).      The   main   structure   includes  ()8H 

desi^'ii.      .\    deseri|ition    was    ;.;i\en    in    Zfiilnillihil  I    ilcr  Ions  nickel  steel,   1 ,()!);!  tons  st  nictural  steel,  (iO  tons  steel 

Hinircnnilhni;/.   Oct.   !>,    I'.il.").  castings,  •■>y._.   Ions   I'or^dn^rs. 

Tlic  arch   is  tuo  liinued.  (A'  the   Inrm  sliciwii   in    \''\'i.    I.  The   IIiku'   i>  a    I'l'inrorccd-concrete   heam-aml-slah   jilate 

The  crossiiiL;'   is  si\e\\.   hut    liie   hridi^c   was   made  sipiare  carry  in;;'    l-in.   wond-lilock   |)a\inji'  on   a  2-in.   hiluminous 

hv   scltiiiii-   the    forward   heariiii;-   hack    the   necessary   (lis-  cushion  layer.     The  I  ransvcrse  <;ird(!rs  of  the  floor  have  a 

tance   into   the  street.     The   roadway   is    III    ft.    (  I •">   in.)  minimum  deplli  of  .")()  in.,  and  with  this  .shallowness  to 

wide  (tiic  street  is  2'i'i  ft.  wide  hetween  luiildiiiii-  lines)  ;  avoid    inconveniently   lar;^-e   sections  they  were  spaced   a 

with   a   sidewalk   width   of   ".'0    ft.    fnun    wheel    uiiard    to  half  |ianel  apart,  or   10   ft.,  the  intermediate  lloorhcaiiis 

railing   the   total   width  of  the  deck   is  .S,Sl._.    ft.    {27   m.).  hcini;-  carriccl   hy  siihpanelini,'. 

The  Irussi's  are  si)ace(l  .')  I  ft.  on  centers.  The  hottom  llan^-es  of  the  floorheanis  are  protected  liy 

concrete   on    expanded    metal.      Under   the   .sidewalk   the 
steel  is  ])r()tected  hy  a  reinforced-eonerete  ceiling.     Rail- 

Th(>  jireat  width  and  span  of  tlic  hrid^'c  and  the  rela-  ings   (i    ft.   hijjh,  covered  with  clo.se-niesh  wire  nettinj^, 

lively   llat    rise  induced   the  dcsiuiiers  to  use  nickel  .steel  nuard  the  sides  of  the  deck. 
for   th(>  main    trusses.      .\   stivn-th   of   SO.OOO  to   92,500 
11).    per   sq.in.    was   specilied,    hut    heyond    this   the   steel 

maker  was  left  largely  free.     Tlie  material  fnrnislicd  has  The  hrid^e  was  erected  3  or  4  ft.  ahove  its  final  posi- 

a  nickel  content  of  0.'2;)  to  0.51%  and  fully  reached  the  tion,  because  of  the  small   clearance  over   the   railway, 

required   strength.      In   the   case  of   the   highly   stressed  Steel  frames  ancliored  to  the   foundation   blocks  served 

gusset  plates  near  the  support,  however,  tlie  nickel  con-  as  temporary  abutments  when  the  arch  was  raised  from 

tent  reaches  2%   (these  plates  were  furnished  by  a  dif-  its  falsework  by  hydraulic  jacks,  and  acted  as  vertical 

feront   company).     The  allowed  working  stresses   range  slides  as  the  arch  was  lowered  down  to  its  permanent  shoe. 

up  to  25,500  11).  per  sq.in.  Horizontal  tlirusts  of  over  300  tons  had  to  be  handled  in 

The  haunch,  or  pedestal  portion,  of  the  ar(>h,  wliicli  this  movement, 

is  common   to  main   arch   and   side   span,   is  shaped   in  Work  on  the  bridge  was  begun  late  in  1912.     Comple- 

apiH'o.ximate  .symmetry  about  a  vertical  axis  through  the  tion  was  delayed  to  the  latter  part  of  tlie  summer  of  1915. 


AifCTr  LowEunn  to  Plack  After  Ehection 
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FIG.   1.     ARCH   VIADUCT  OF   285-FT.   SPAN,   BORNHOLMER   STRASSE,    BERLIN 
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FIG.  2.  HAUNCH  OF  THE  2S5-FT.  ARCH  AT  BERLIN 

The  total  cost  was  about  $300,000.  The  contractor  for 
the  fabrication  and  erection  of  the  siiperstnicture  was 
the  Dortmund  Union  plant  of  the  Deutsch-Luxemburg- 
ische  Bergwerks  und  ITiittcn  Co. 

Hifrniisitlaoim  Fluasia© 

A  double-deck  bridge  with  a  roadway  above  and  a  wood- 
stave  pipe  flume  below  is  being  built  for  the  Sun  River 
irrigation  project  (Montana)  of  the  United  States  Rec- 
lamation Service.  It  is  to  cross  the  Sun  River.  The 
bridge  will  consist  of  two  110-ft.  truss  spans,  with  trusses 
10  ft.  deep  spaced  141/2  ft.  c.  to  c.  The  iipper-deck 
framing  is  placed  considerably  below  the  chords,  so  that 
the  trusses  form  the  parapets.  The  framing  is  simple 
(see  drawing).  A  single  thickness  of  planking  forms 
the  floor.  The  laterals  in  this  deck  are  single  3x2i/^-in. 
angles.  The  lower  deck,  for  the  8-ft.  pipe  flume,  has  floor- 
beams  of  15-in.  I-beams  framed  be- 
tween the  bottom  chords  at  the  posts. 
The  pipe  is  thus  supported  at  panel 
points  only,  or  at  intervals  of  13  ft.  9 
in.  At  each  floor-beam  is  a  plate-girder 
cradle  for  the  pipe.  To  allow  for  longi- 
tudinal movement  of  the  span,  the 
cradle  is  carried  clear  of  the  floor-beam, 
having  each  end  supported  l)y  a  verti- 
cal link  with  pin  coiniections  to  the 
end  of  the  cradle  and  a  bracket  on  the 
floor-beam. 

The  original  design  provided  for 
a  cradle  composed  of  two  triangular 
brackets  on  the  floor-beams,  one  on 
each  side  of  the  pipe.  This  made  no 
provision  for  expansion  movements 
of  the  bridge  in  relation  to  the  pipe. 


altliougli  tlic  spans  are  provided  with  roller  end  supports 
while  the  pipe  is  held  in  fixed  position.  The  range  of 
temperature  is  very  great;  and  as  it  is  anticipated  that 
the  bridge  spans  may  move  as  much  as  1%  in.,  the  flexible 
cradle  support  was  substituted  for  the  rigid  supports  orig- 
inally designed. 

The  highway  floor  on  the  upper  deck  is  carried  on 
floor-beams  of  15-in.  I-beams  with  six  lines  of  stringers, 
four  of  8-in.  I-beams  and  two  of  8-in.  channels  fitted 
against  the  truss  posts.  These  stringers  are  in  two-panel 
lengths,  breaking  joints  over  alternate  floor-beams.  On 
the  stringers  are  Ixfi-in.  spiking  pieces,  to  which  is 
spiked  a  single  layer  of  planking.  A  wheel  guard  on  each 
side  of  the  floor  is  secured  by  hook  bolts,  and  a  timber 
hub  guard  is  bolted  to  the  truss  posts. 

On  each  side  of  the  lower  deck  arc  a  pair  of  ()-in.  chan- 
nels, framed  between  the  floor-beams.  Timber  crosspieces, 
2x4  in.,  carry  two  lines  of  plank  forming  a  footwalk. 
There  are  two  lines  of  longitudinal  %-in.  tie-rods  through 
the  floor-beams.     The  laterals  are  single  angles,  3x3  in. 

At  one  end  of  the  bridge  the  pipe  rises  on  a  vertical 
curve  of  fiOO-ft.  radius,  and  the  floor-beams  are  raised 
gradually  to  give  the  change  in  elevation.  The  top 
chords  are  of  trough  section,  with  two  12-in.  web  plates, 
a  14-in.  cover  plate  and  four  2V^x2%-in.  angles.  Each 
bottom  chord  is  composed  of  a  pair  of  12-in.  channels 
with  flanges  inward.  All  the  posts  and  hangers  are 
composed  of  four  laced  angles,  21/^x21/^  in.,  including 
the  vertical  posts  on  the  piers,  wliich  support  the  top- 
chord  extensions  carrying,  the  roadway  deck.  The  diagon- 
als are  pairs  of  12-in.  and  9-in.  channels  in  the  first  two 
]>anels  from  the  end  respectively  and  pairs  of  3x3-in. 
angles  in  the  middle  panels. 

The  bridge  is  designed  for  a  dead-load  of  4,600  lb. 
l)er  lin.ft.  of  bridge;  3,(500  lb.  of  this  is  represented  by 
the  pipe  full  of  water.  The  highway  live-load  is  assumed 
as  1,300  lb.  per  lin.ft.  The  wind"  load  is  taken  at  30 
lb.  per  sq.ft.  on  II/2  times  the  vertical  projection  of  the 
structure,  plus  21/)  times  the  projected  area  of  the  pipe. 
No  allowance  was  made  for  imi)act,  as  this  was  assumed 
to  be  negligible  as  compared  with  the  heavy  dead-load. 
The  total  weight  of  steel  in  the  two  spans  will  amount 
to  about  200,000  11). 

The  Des  ]\Ioines  Bridge  and  Iron  Works,  Des  iloines, 
Iowa,  has  the  contract  for  the  superstructure.  For  in- 
formation we  are  indebted  to  E.  A.  Moritz,  Acting  Chief 
of    Construction,    United    States    Reclamation    Service. 
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DOUBLE-DECK  BRIDGE   CARRYING   A  HIGHWAY  AND  PIPE  FLUME;  SUN 
RIVER   IRRIGATION   PROJECT,    MONTANA 
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SYXOI'SIS — Roittinij  nxil  fnini  Xfir  .Irrsii/ 
tcniiinals  lo  New  I'orh'  Cllij.  i'lnisinuliuH.  uf 
this  plani  was  descrihcd  in  " EixjincrriiKj  News," 
Feb.  J'l.  (ifiivral  operation.  Coal-It oistinfj  tnachin- 
cnj.     I'oirrr  plant. 


A  la  I-,.  , 
Fi>r.  1,  1ms  just  Ih'cii 
New  York  City,  the 
IiU'.  Its  capaiity  l< 
at  the  rate  of  2  tons 
than   1,000  tons 


irtail   (n.-il-hiiiKlliii";'   phint,   slmwii    in 

II   liiiilt   al   till'  foot  of  East   nnh  St., 

iwiuT   Ikmiil;'  0.  11.   Perry  &  Son, 

•    unloading"    coal    from    barges    is 

per  niin.,  wliich  amounts  to  more 

m  a  working  day. 

Coal  for  use  in  Manhattan  is  (hiinpi'd  into  boats  or 
barge.s  of  250  to  500  tons'  capacity  at  tiie  railway 
terminals  along  the  New  Jersey  side  of  the  North  River 
and  at  Perth  Aniboy,  N.  .1.,  and  towed  to  bulkhead 
walls  on  Manhattan  Island.  When  the  coal  barge  is 
pulled  alongside  the  bulkhead  of  the  Perry  plant,  under 
a  boom  which  is  100  ft.  above  the  barge,  a  grab  bucket 
of  IVs  tons'  capacity,  swinging  from  a  trolley  on  the 
boom,  hoists  the  coal  90  ft.  vertically.  The  trolley  is 
pulled  in  horizontally,  ami  the  ii>al  is  diunpcd  into  a 
liopper  just  below  the  heel  of  the  booni,  the  entire 
movement  being  controlled  by  an  operator  standing  in 
the  house  alongside  the  hopper.  From  the  hopper  the 
coal  flows  by  gravity  through  a  system  of  steel  chutes 
to  any  selected  one  of  13  concrete  bins  or  pockets.  One 
of  these  pockets  is  for  bituminous  coal ;  the  other  12  are 
for  storing  the  different  "steam  and  prepared  sizes"  of 
anthracite,  of  which  there  are  at  least  six  to  be  handled. 

The  coal  is  directed  by  means  of  gates  to  any  pocket 
desired.  These  gates  are  arranged  so  as  to  be  easily 
operated  from  the  floor  of  the  engine-boiler  room.  In 
addition  to  directing  the  flow  of  coal  to  the  proper  pocket 
the  fireman  who  operates  the  gate  may  direct  the  coal 
into  either  one  of  two  bunkers  which  are  located  on  the 
boiler-room  floor  and  from  which  he  conveniently  obtains 
coal  for  firing  the  boiler. 

As  the  bins  or  pockets  are  40  ft.  deep,  the  breakage 
in  the  larger  or  "prepared"  sizes  would  be  excessive. 
To  prevent  this,  flow  ladders  are  provided  in  the  pockets 
where  the  larger  sizes  of  coal  are  to  be  stored.  These 
flow  ladders  consist  of  a  series  of  baffles,  through  which 
the  coal  passes  without  acquiring  excessive  momentum. 

To  take  the  coal  from  these  storage  pockets,  trucks 
pass  through  the  driveways  beneath  the  concrete  platform 
on  which  the  pockets  are  supported,  and  the  truck  driver, 
by  opening  a  gate  numbered  to  correspond  with  his 
instructions,  allows  the  coal  to  flow  over  a  screen  into 
his  truck.  The  screenings,  or  dust,  fall  through  the 
screen  into  the  dust  bins,  which  are  located  between  the 
columns  on  each  side  of  the  driveways.  The  truck  is 
driven  over  granite-block  pavement  to  one  of  two  platform 
scales  below  the  second  story  of  the  office  building,  the 
first  story  being  omitted  for  part  of  its  length,  to  make 
room  for  these   driveways  with   scales.     The  weight   is 


I'lail  (Ml  I  he  lir,-t  llodi'  of  the  oUin;  building  on  a  scale 
liiaiii,  near  a  \siii(lo\v  overlooking  the  scale  platforms. 
If  llic  liiili'i-  is  fur  a  dcliiiitc  weight,  the  weight  is  (!or- 
rcclrd  from  small  "olf  and  on"  pockets  above  the  scales 
and  directly  under  the  .second  lloor  of  the  oflice.  After 
the  coal  is  weighed  and  the  truck  lias  driven  off  the 
.-(■ale,  llu!  coal  may  be  sprinkled  from  a  water  pipe  and 
s|)riid<ler  extending  out  from  the  office  at  such  height 
.md  location  as  to  permit  trucks  to  drive  under. 

Tlie  accnniulat ion  of  screenings  in  liie  iliist,  bins  and 
all  sweepings  of  the  yard  are  dumped   into  tli('  elevator 


•Consulting  Engineer,  30  Church  St.,  New  York  City. 


FIG.  1.     EAST  RIVER  PACE  OF  THE  NEW  PERRY  COAL 
PLANT;   BARGES   IN   FOREGROUND 

boot  near  the  southeast  corner  of  the  plant  and  hoisted 
by  a  bucket  elevator  to  the  rescreening  house,  where  the 
coal  flows  into  a  revolving  screen  that  separates  it  into 
five  sizes  and  drops  each  size  into  a  separate  bin  of  the 
rescreening  pockets.  The  bucket  elevator  and  screen  are 
driven  by  an  electric  motor.  The  dust — that  is  to  say,  the 
coal  passing  a  %-in.  screen — falls  into  the  low  cylinder 
pocket  nearest  the  river,  from  which  by  a  chute  and 
gate  it  may  be  slid  into  an  empty  boat,  be  hoisted  by 
the  main  grab  bucket  and  passed  into  a  bunker  on  the 
engine-boiler  room  floor,  where  it  is  available  for  firing 
the  boiler.  The  other  low^  cylinder  is  divided  into  four 
pockets  by  diaphragm  walls,  and  the  coal  is  drawn  of! 
into  a  truck  by  gates  located  in  the  bottom.  There 
are  similar  overhead  gates  in  the  bottom  of  the  dust 
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bin,  from  which  the  dust  may  be  drawn  oil'  into  Inuks. 
As  already  stated,  coal  may  be  deposited  in  the  pockets 
and  drawn  out  at  the  rate  of  2  tons  per  min.  The 
capacity  of  the  pockets  (some  2,500  tons)  represents 
the  storage  capacity  and  allows  for  keeping  a  supply 
of  each  of  the  different  sizes  on  hand. 

After  careful  examinations  of  the  merits  of  different 
methods  of  hoisting  and  of  moving  coal  horizontally  to 
the  different  pockets  the  method  deter- 
mined upon  was  to  erect  a  steel  tower, 
about  90  ft.  high,  supported  and  an- 
chored to  till*  concrete  cylinders.  The 
tower  was  designed  to  support  a  42-ft. 
horizontal  boom  with  the  heel  seated 
about  iO  ft.  from  the  top  of  the  tower; 
also  to  su{)])ort  a  steel  hopper  with  an 
opening  in  the  top  about  10  ft.  square, 
located  at  the  front  of  the  tower  and 
about  15  ft.  below  the  boom.  By  means 
of  an  ordinary  clamshell  bucket  and 
trolley  operating  on  the  horizontal  boom, 
coal  might  be  dug  from  boats  lying 
alongside  the  bulkhead  and  dumped  into 
the  hopper. 

The  method  chosen  for  distributing 
the  coal  from  the  hopper  to  the  various 
bins  was  by  a  system  of  chutes  24  in. 
wide  and  18  in.  deep,  of  rectangular 
cross-section  and  made  up  of  steel  plates 
and  angles.  Considerable  difference  of 
opinion  arose  as  to  what  angle  of  slope  fj 

such  chutes  should  be  given  in  order 
that  coal  of  the  different  sizes  handled  might  flow  freely 
iind,  at  the  same  time,  with  not  greater  s})eed  than  neces- 
sary. This  problem  was  somewhat  complicated  by  the 
fact  that  several  turns  were  necessary  to  take  the  coal 
from  the  hopper  to  the  bin,  as  can  be  seen  on  the  draw- 
ing. An  average  angle  of  37°  was  finally  determined 
upon,  the  angle  being  made  somewhat  greater  for  the 
first  two-thirds  of  the  distance  to  the  bins  and  a  corre- 


The  gates  in  the  chute  system  are  of  the  flap  type 
and  are  so  arranged  at  change  of  direction  points  that 
in  opening  the  chute  to  one  bin  they  close  the  chute  to 
another.  Some  slight  adjustment  proved  necessary  to 
adapt  these  gates  to  the  conditions,  but  they  are  now 
working  very  satisfactorily.  The  chutes  are  covered  by 
light  steel  plates,  fastened  in  place  with  bolts  for  most 
of    the    distance,    to    prevent    coal    from    living    aiiout. 


FIG.   3.     LAYOUT  OP  CHUTES 

spending  amount  less  for  the  remaining  third.     No  diffi- 
culty has  i)een  experienced,  the  coal  flowing  freely. 

A  baffle  with  a  slide  gate,  located  at  the  bottom  of 
the  hopper,  directly  above  the  beginning  of  the  chute 
system,  permits  regulation  of  the  size  of  the  opening 
from  the  hoj)per  to  the  chute  system.  By  this  means 
a  great  surge  of  coal  is  avoided  when  the  bucket  dumps. 


East    Elevation  i       North     Elevation 

IG.    2.     HEADHOUSE   OP   COAL-HANDLING    I'LANT 

The  bucket  is  operated  by  a  double-drum  double 
cylinder  hoisting  engine  near  the  end  of  the  tower  and 
above  the  coal  pockets.  A  second  engine,  superimposed 
on  the  first,  is  provided  to  operate  the  carriage,  which  is 
also  properly  counterweighted.  A  horizontal  fire-tube 
boiler  was  installed  to  supply  steam  for  the  hoisting 
engines. 

The  engines,  trolley  and  bucket  are  provided  with  com- 
plete control,  so  as  to  be  precisely  and  conveniently 
operated  by  one  man  standing  in  the  control  house  along- 
side the  hopper.  To  carry  the  engines  and  ai)purte- 
nances  and  to  distribute  the  load  and  brace  the  structure, 
a  floor  of  steel  I-beams  was  constructed  at  an  elevation 
7  ft.  above  the  top  of  the  concrete  pockets,  as  indicated. 
On  the  I-beams  was  cast  a  reinforced-concrete  slab  5  in. 
thick,  provided  with  hatches  aiul  gratings  to  give  access 
to  the  pockets  below.  At  each  of  these  hatches  and 
gratings  there  is  a  wooden  stairway,  and  below,  at  the 
level  of  the  pockets,  are  plank  runways  to  give  access 
for  trimming,  etc. 

The  rescreening  plant  consists  of  a  concrete  water- 
proofed boot  with  bucket  elevator,  of  a  capacity  of  1.") 
tons  per  hr.,  operated  by  a  7V2-hp.  motor  in  the 
screenroom.  The  same  motor  operates  a  12-in.  locked, 
crimped  steel-wire,  revolving  screen  20-ft.  long,  with  four 
partitions  that  divide  the  coal  into  five  sizes.  When 
screened,  the  coal  chutes  directly  into  the  pockets  of 
the  rescreening  plant. 

The  Perry  plant  was  designed  by  the  writer  and 
was  erected  under  his  supervision,  with  Ralph  H. 
Perry  acting  for  the  owner.  The  coal-handling  machin- 
ery, headhouse  and  appurtenances  were  furnished  by  the 
Guarantee  Construction  Co.,  New  York  City. 
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Relnforced-Concrete  Dams  of 

tKe  Iffaveff'ftedl-Airclhi  Type 
\\\  W.  T.   Mi.i.iNinoN* 

Tlu'  inltMi'sts  ciiiiiloN  iiii,'  tlic  writer  liiivc  liccii  cn^'iij^fd 
siiur  till'  year  11)0^  in  (k'Vi>lo|)iiij,'  liydro-i'loitric  power  on 
tlio  stroiims  dniiniii';  tlu>  eastern  slope  of  tiie  Sierra 
Nevada  Mi'iiiitains  in  Invo  and  Mono  (loiinlies,  C!aii- 
I'ornia.  in  the  cour-r  of  this  devclopiiicnt  they  have  con- 
stnicted  tlains  of  \arions  tyju-s,  priniMi)ally.  liowever,  of 
loose  roek-lills.  whii  h  type  lias  seemed  hest  ada])ted  to  the 
eoiiditions  wliere  the  traiis])ortation  eharjres  a,<rainst, 
eenient  and  otlier  materials  average  a.l)oiit  if^'iO  per  ton. 

These  roek-lill  dams  iiavo  heen  eonslrueted  with  a  tim- 
ber I'aein.ii  of  planks  between  wliieh  was  |)laee(l  sail  cloth 
cdveied  with  asphaltum,  thereby  rendorinf^  them  ])rac- 
ticallv  imiHM'vions  to  water.  This  lyjie  of  eonstnution  lias 
scrxed  and  is  st'i'\in,L;'  its  purpose  xrvy  well,  hut  tlie  dis- 
advantai;es  of  a  tind)er  face  alternately  wet  and  dry  have 
caused  our  engineers  to  view  with  interest  the  new  ty])os 
of  dams  that  have  been  constructed,  such  as  the  Eastwood 
and  Jorgcnsen  and  Amlmrsen. 

The  storage  reservoirs  are  in  all  cases  formed  by  dams 
across  the  outlets  of  glacial  lakes  at  elevations  varying 
from  8,000  to  10,000  I't..  and  the  sites  arc  ideal  for 
masonry  structures.  (Iravity  nuusonry  dams  are,  of 
course,  not  to  be  considered,  because  of  the  cost  of 
cement.  The  types  of  ])atented  dams  mentioned  lend 
themselves  well  to  the  conditions  and  are  nearly  as  cheap 
as  the  rock-fill.  The  cost  of  the  concrete  in  place  for 
these  patented  dams  under  the  conditions  outlined  is 
about  $25  per  cu.yd. 

It  occurred  to  the  writer  that  a  saving  might  be  made 
by  making  all  possible  use  of  steel  in  tension  with  an 
allowable  stress  of  15,000  lb.  per  sq.in.  against  an  allow- 
able stress  on  concrete  in  compression  of  500  lb.  per 
sq.in.,  the  transportation  charges  on  steel  and  on  cement 
being  eqiial  per  ton.  The  idea  is  perhaps  best  illustrated 
by  a  rein  forced-concrete  tank. 

The  simplest  application  of  the  principle  would  seem 
to  be  in  the  form  of  a  number  of  semicircular  inverted 
arches,  or,  if  you  please,  half-tanks  supported  by  buttresses 
at  the  springing  line.  "With  these  arches  arranged  to 
form  a  dam  with  a  vertical  water  front,  the  shear  and 
overturning  moment  were  found  to  be  so  great  as  to 
require  a  prohibitive  amount  of  concrete  in  the  huttresses. 
Our  calculations  were  made  for  a  dam  with  a  height  of 
80  ft.,  as  we  were  at  that  time  preparing  to  construct  one 
of  that  height.  By  inclining  the  suspended  arches  at  an 
angle  of  45°,  however,  and  with  an  arch  span  of  35  ft., 
we  found  the  co.st  of  material  to  be  about  35%  less  than 
the  cost  for  any  other  type  that  we  had  investigated.  We 
then  caused  a  search  to  be  made  of  the  United  States  Pat- 
ent Office  records  with  the  hope  of  securing  data  or  infor- 
mation dealing  with  this  design.  This  search  revealed  that 
a  large  number  of  patents  had  been  issued  covering  sub- 
stantially the  points  outlined,  but  none  of  the  patents 
went  into  detailed  investigation  of  the  stresses.  It  is  of 
passing  interest  to  mention  that  nearly  all  the  patents 
were  issued  to  British  subjects. 

We  then  Ijegan  a  study  of  the  stresses,  which  are  quite 
involved,  and  as  a  result  of  this  study  we  abandoned  all 
hope  of  making  a  practical  application  of  the  suspension- 


jikIi   piMiiipIc,  prinripally  because  of  e.vcesKive  tension  at 
the  r>iiindalion   line. 

'I'he  writer  has  no  knowledge  of  any  dains  having  been 
constructed  under  Ihe  patents  issueil  or  along  similar 
lines  and  is  of  the  opinion  that  tiie  up])lication  of  the 
suspende(l-ar(  b  |irin(i|)le  to  dams  is  impractical.  He 
feels,  however,  that  the  pi-ofession  would  Ik;  benedted  by 
a  discussion  of  the  subject,  which  might  prevent  im])roper 
application  of  the  prinriplcs  iiiNohcd,  and  will  gladly 
(■(irn's|ioiid   with  any  engineers  who  may  be  intereste(l. 

S^airadlsiB'dl    CoKacirefte   Albuatcimenafts 
foir*  Mnclhii^aira  IBrSdl^es 

By  C.  V.   l)Kw.\iiT^'= 

The  economical  design  of  abutments,  uioiv  especially 
of  those  whidi  must  retain  a  great  depth  of  embank- 
nieni,  presents  a  dillicult  problem  to  the  engineer.  Tlu; 
type  of  abutment  shown  here  has  been  given  a  thorough 
trial   by  the   Midiigan   State  Highway   I)e|)artment  and 


•Engineer,     the    Nevada-California    Power     Co.,    Riverside, 
Calif. 
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found  to  be  a  little  more  satisfactory  and  more  economical 
than  any  of  the  other  designs  in  more  common  use. 

In  highway  work  more  than  in  any  other  line  it  is  of 
the  utmost  importance  to  make  plans  as  clear  as  possible, 
so  that  they  may  be  understood  by  and  constructed  by 
the  inexperienced  contractor,  ^vith  the  least  amount  of 
supervision.  With  this  end  in  view,  all  battered  sur- 
faces have  been  omitted,  and  a  perspective  drawing  is 
shown.  Tables  of  dimensions  and  of  reinforcing  bars  re- 
quired also  make  it  possible  to  show  on  one  sheet,  in  a 
clear  and  concise  form,  everything  complete  for  various 
abutments  ranging  in  depth  from  10  to  20  ft.  above  the 
top  of  the  footing. 

The  design  embodies  an  unusual  combination  of  prin- 
ciples in  abutment  construction,  but  nevertheless  they  are 
all  principles  that  have  proved  their  worth  separately. 
The  main  wall  may  be  designed  as  a  slab  supported  on 
four  sides— at  the  two  ends  by  the  counterfort  wings, 
which  should  make  an  angle  of  preferably  not  less  than 
45°  with  the  main  wall;  on  the  bottom  by  the  footing, 
and  on  top  by  the  horizontal  girder  formed  by  the  bridge 
seat.  The  wings  may  be  continued  straight  on  down 
at  any  desired  slope  until  they  run  out  at  the  footing, 

*Bridge  Engineer,  State  Highway  Department,  Lansing. 
Mich. 
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llnis  I'oriuiiiji'  ii  triaiif^iilar  slali  siipiiortcd  (Hi  two  sides. 
This  style  of  wing  is  better  suited  tu  comparatively  low 
abutments. 

For  liigh  abutments  of  a  greater  height  than  10  I't., 
however,  it  is  usually  found  best  to  tvirn  the  wings  back, 
as  shown  in  Fig.  2,  parallel  with  the  roadway,  thus  lim- 
iting the  width  of  the  structure  to  the  width  of  the 
right-of-way,  providing  an  additional  cutoff  wall  against 
scour  and  allowing  room  for  gxitters  to  take  care  of  the 
drainage  along  each  side  of  the  embankment.  This  style 
of  wing  forms  a  quadrilateral  supj)orted  on  three  sides 
by  the  main  wall  of  the  abutment,  the  footing  and  the 
counterfort.  The  counterfort  itself,  although  usually 
covered  entirely  by  the  embankment,  forms  a  triangular 
slab  supported  on  two  sides. 

The  greatest  advantage  of  this  design  is  that  the  wings 
are  designed  to  act  as  counterforts,  thereby  economizing 
in  concrete  as  much  as  is  consistent  with  stability.  Prac- 
tically all  other  designs  embodying  this  principle  make 
use  of  the  concrete  tie  between  the  lower  ends  of  the 
wings.  All  such  ties,  however,  when  properly  designed 
to  resist  horizontal  shear  and  vertical  bending  moment, 
require  considerably  more  concrete  than  the  counterforts 
require.  The  ties  between  the  wings  have  the  additional 
disadvantage  of  making  it  necessary  to  excavate  all  that 
part  of  the  roadbed  between  the  ends  of  the  wings, 
greatly  increasing  the  amount  of  such  work. 

The  great  economy  in  this  design  over  the  cantilever 
abutment  is  due  to  the  fact  that  stability  is  maintained 
by  the  general  shape  of  the  footing  rather  than  by  the 
width  of  the  footing  at  any  particular  section.  The  ad- 
vantages of  this  difference  are  many  and  all  important. 
The  unequalized  toe  and  heel  pressure  of  the  cantilever 
is  entirely  done  away  with.  As  a  rule,  cantilever  abut- 
ments require  a  footing  as  large  and  heavy  as  the  cor- 
responding gravity  al)utment,  whereas  this  design  requires 
a  footing  to   carry  the   vertical   loads  plus   a   relatively 


FIG.    .3.     FRONT   VIEW   OF   A   MICHIGAN   HIGHWAY 

DEPARTMENT  BRIDGE   ABUTMENT 

Gilders   rest   on   cross   wall,   end    string^er.s    rest   on    back    wall 

small  vertical  resultant  due  to  the  action  of  the  wing 
buttresses.  Further,  the  al)utment  as  a  whole  is  designed 
and  must  act  as  a  unit.  The  main  wall  cannot  fail  with- 
out lifting  the  wings,  and  the  wings  cannot  crack  away 
from  the  main  wall.  All  reinforcing  bars  are  placed  in 
the  outside  face  of  the  wall  and  therefore  in  the  right 
jtlace  to  receive  and  distribute  expansion  or  contraction 
due  to  temperature  changes. 

On  the  basis  of  $10  per  cubic  yard  for  plain  concrete 
and  $15  per  cubic  yard  for  reinforced  concrete  this  style 
of  abutment,  10  ft.  high,  will  cost  practically  the  same 
as  a  gravity  abutment  providing  for  the  same  width  of 
embankment  and  size  of  bridge  seat,  but  for  greater 
heights  the  saving  in  the  reinforced  design  grows  rap- 
idly. At  a  height  of  20  ft.  above  the  top  of  the  footing 
there  is  a  saving  of  approximately  30% ;  at  a  height  of 
25  ft.,  a  saving  of  50%;  and  at  a  height  of  30  ft.,  a 
saving  of  90%.  over  the  cost  of  a  gravity  abutment. 
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FIG.  2.    ABUTMENT  ADOPTED  AS  STANDARD  BY  MICHIGAN  STATE  HIGHWAY  DEPARTMENT 

The  drawinp  reproduced  is  a  facsimile  of  the  24x30-in.  blueprint  senf  out  to  contractors,  except  that  the  blueprint 
has  no  figure  dimensions  but  is  provided  with  letter  dimensions  and  tabulated  quantities  for  walls  varying  in  height  from 
10  to  20  ft.  in  increases  of  1  ft.  The  drawing  represents  the  abutments  to  carry  reinforced-concrete  girders.  A  similar 
drawing   is   prepared   for  abutments   carrying  steel   girders. 
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FIC.  1.  Sl'll.l.WAY  AT  TEUMINUS  OF  CROSS  CUT  CANAL 
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SYNOPSIS— UtilizitKj  a  fall  of  117  fl.  betivecn 
two  irrigation  canals  on  the  Salt  River  Project  in 
Arizona.  Unusual  comhination  of  difficulties  over- 
come— variable  flow  with  heavi/  silt  and  chemical 
burdens,  local  temperature  variations  of  90° ,  etc. 
Large  reliance  necessary  on  reinforced-concrete 
structures.  Butterfly  valves  required.  New  type 
of  impulse  waterwitcel  developed,  turbines  being 
excluded  by  character  of  water.  Electncal  equip- 
ment to  meet  needs  of  plant  as  a  loiv-tension  dis- 
tributing center  and  a  ]iig]i -tension  receiving  and 
switcJiing  station. 

That  portion  of  the  Salt  Eiver  Project  of  the  United 
States  Reclamation  Service  on  the  left  bank  of  the  river 
lies  in  a  series  of  mesas,  or  table  lands.  Each  of  these 
table  lands  is  served  by  a  canal  with  its  head  at  or  near 
the  river  and  skirting  the  upper  edge.  The  principal 
canal,  the  Arizona,  skirts  the  mountains  and  is  the  main 
artery  conveying  water  from  Eoosevelt  dam  for  the  un- 
derlying canals,  as  well  as  for  the  service  of  the  first, 
or  upper,  me.sa.  The  principal  underlying  canal  is  the 
Grand,  with  its  head  near  the  Salt  River  and  originally 
about  8  mi.  from  the  Arizona  at  its  nearest  point.  Water 
from  the  Arizona  Canal  was  conveyed  to  the  Grand  by  a 
canal  known  as  the  Cross  Cut,  there  being  a  total  fall 
in  tliis  distance  of  130  ft.  A  careful  reconnaissance  de- 
veloped the  interesting  fact  that  by  extending  the  Grand 
Canal  up  a  small  arroyo  and  cutting  a  new  Cross  Cut 
Canal  to  the  east  of  a  natural  feature  knoAvn  as  "Hole 
in  the  Rock"  117  ft.  of  the  total  fall  could  be  concen- 
trated in  a  distance  of  less  than  I/2  mi. 

That  has  been  done,  and  a  hydro-electric  plant,  known 
as  the  Cross  Cut  Station,  with  an  installed  capacity  of 
5,250  kv.-a.,  has  been  built  at  this  point,  1  mi.  from 
Tempe  and  8  mi.  from  Phoenix.'     Tliis  plant  is  of  un- 

•R.  R.  2,  Box  R,  Hayward,  Calif. 


usual  interest  and  imi)ortaiice  from  an  engineering  stand- 
point. 

Tlie  stream  tlow  is  entirely  de])endent  on  the  irrigation 
requirements  of  the  land  below  and  \aries  from  0  to 
720  sec.-ft.,  the  carrying  capacity  of  Cross  Cut  Canal. 
The  physical  characteristics  of  the  water  are  unfavor- 
able for  hydraulic  apparatus,  as  there  always  is  held  in 
suspension  a  considerable  quantity  of  silt;  this  at  times 
reaches  the  full  transporting  capacity  of  the  stream  and  is 
augmented  by  small  pebbles  that  roll  in  great  numbers 
along  the  bottom  of  the  canal.  The  chemical  character- 
istics are  equally  imfavorable,  contact  with  iron  or  steel 
precipitating  a  deposit  that  quickly  interferes  with  proper 
seating  of  valves  or  operation  of  wicket  vanes  and  rapid- 
ly diminishing  the  area  of  water  passages.  In  addition 
to  these  difficulties,  climate  and  topography  impose  still 
other  handicaps.  The  inpe  lines  are  laid  down  a  south- 
erly slope  of  solid  rock,  where  the  expense  of  trenching 
is  prohibitive.  Temperature  of  the  air  varies  from  36° 
to  126°  r.,  making  expansion  a  considerable  problem. 

Besides  the  economy  of  abstracting  the  power  from 
the  water  necessarily  supplied  to  Grand  Canal,  the  fact 
that  this  power  house  is  near  the  load  center  of  the 
entire  transmission  system  of  the  irrigation  project  makes 
it  almost  the  equal  of  a  steam  auxiliary  as  an  assurance 
of  service.  This  fact  Avas  kept  in  view  throughout  the 
entire  design,  especially  so  in  laying  out  the  electrical 
switching  arrangements,  which  were  kept  unusually  flex- 
ible. 

The  forebay  headgate  settings,  pressure  pipes,  power 
house,  including  all  water  passages  and  transformer 
houses,  are  constructed  of  reinforced  concrete.  Gravel 
was  taken  from  the  Salt  River  about  a  half-mile  from 
the  power  house,  washed  and  screened  to  two  grades — 
fij  in.  and  11^  in.  respectively — and  hauled  by  teams  to 
the  job.  A  1:2:4  mixture  was  used  throughout,  except 
for  thin  slabs  in  the  switchroom  and  the  wash  for  build- 
ing exteriors,   where  a   1 :  2   mixture  was  provided.     A 
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unit  iiiixiii<r  piiiiit,  witli  ii  •54-y<l-  Cuiie  mixer  driven  by 
u  gasoline  engine,  liandled  the  entire  work,  wliich  is  mono- 
lithic throughout.  Even  the  .switchroom  slabs  were 
poured  in  place.  Concrete  was  chutcd  wherever  possible; 
and  as  the  building  was  designed  to  conform  to  the  topog- 
raphy of  the  site,  wheelbai'row  transportation  was  re- 
quired but  little. 

Fkatuhes  ok  CoN'sTiiucrroN 

Cross  Cut  Canal  at  its  terminus  is  widened  into  a 
forebay  GO  ft.  wide  and  .'500  ft.  long,  the  static  water 
level  being  elevation  1,263.95.  Construction  was  started 
at  the  forebay  and  the  pressure  pipes  built  down  hill. 
Just  the  reverse  of  usual  practice.  While  this  work  was 
in  progress,  the  intricate  and  rather  complicated  reinforc- 
ing for  the  water  passages  was  set. 

The  entrances  to  the  pressure  pipes  are  protected  by 
trash  racks  of  %x3-in.  mild-steel  bars,  spaced  1 } J  in. 
On  the  downstream  side  of  the  trash  racks  are  a  series  of 
sand-trap  valves  set  in  a  trench  extending  clear  across 
the  forebay.  These  are  cones  7  in.  in  diameter  at  the 
.seat,  opening  downward  and   discharging  into  a  tunnel 


tiiat  empties  into  the  s|)ill\vay.  Tliey  are  quite  success- 
ful in  operation  and  remove  a  large  percentage  of  the 
rolling  stones.  Flusiiing  is  done  by  hand  at  irregular 
intervals,  determined  l)y  the  amount  of  material  trans- 
|)orted  in  the  water; 'during  storm  periods  flushing  is 
continuous. 

The  spillway  weir  is  on  the  east  edge  of  the  forebay 
and  is  ;il4  ft.  long  (see  Fig.  1).  The  pijje-line  intakes 
are  rectangular  in  .section,  10  ft.  (>  in.  high  by  8  ft.  wide, 
and  are  separated  by  a  24-in.  concrete  dolphin,  notched 
for  stop  logs.  In  a  space  of  8  ft.  these  rectangular  sec- 
tions converge  to  circular  sections  8  ft.  in  diameter.  A 
bronze-mounted  cast-iron  butterliy  valve,  rotating  on  a 
vertical  axis  and  with  a  net  opening  8  ft.  in  diameter, 
is  set  in  this  section  G  ft.  from  its  commencement. 

The  8-ft.  circular  section  extends  24  in.  beyond  the 
butterfly  valve,  where  it  again  connnences  to  taper;  and 
in  9  ft.  6  in.,  at  the  center  line  of  the  surge  tower,  it 
has  contracted  to  7  ft.  in  diameter — the  bore  of  the  pres- 
sure pipe.  The  surge  tower  is  24  in.  in  diameter  and 
only  15  ft.  high,  as  tlie  nuilti-jet  tangential  wheels  with 
iet    dellectors    reduce    all    tiie    surging    to    a    inininnim. 
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Till'  lull Ifillv  \al\i's  arc  nillicr  iiinisiiiil  in  ilcsiy.n.  The 
lower  Iriimiidii  iiml  thiiisl  lu-arinj;  piujccis  tlinm^li  llic 
liottoiii  (if  till'  I'diidiiit  into  a  tninicl,  inakiii;,'  iiis|i('r|i(in 
I'asy.  Tliis  tiimicl  also  cafclics  llu'  ilisciiar<^ii  I'roiii  trap 
valvos  ill  a  saml  trciicli  on  the  (lowiistrcaiii  side  of  the 
valvt>.  Tlu'  upper  tniniiioii  projects  tliroiij;li  llic  top  <ir 
tlie  conduit  into  a  concrete  sfeel-rooi'ed  pcntliouse,  10x1'^ 
ft.,  which  covers  tlic  o|)eratinf^  nieclianisni.  Normal  op- 
eration is  by  liand.  Miiierj^cni y  operation  l"roni  the  ])ower 
house  is  provided  for  l)y  2-iii.  steel  compressed-air  lines 
embedded  in  the  concrete  of  the  |)ressnre  pipes.  'I'lie  air 
line  in  the  oast  pipe  controls  the  valve  of  the  west  line 
and  vice  versa,  a  ])recaution  a,i;ainst   ])ipc-linc  breaks. 

'llic  method  of  operation  is  uiii(iue.  A  ])istoii  ])layiiif( 
ill  a  cylinder  with  oil  in  each  end  moves  a  rack  that  cn- 
•;;ages  a  second  rack  on  a  segment  of  a  circle  mounted 
on  the  valve  stem.  The  normal  position  of  the  gate  is 
open,  with  the  piston  at  the  outer  end  of  its  travel.  An 
oil  tank  is  connected  to  the  cylinder,  and  compressed  air 
admitted  to  this  tank  slowly  drives  the  ])i.st()ii  to  the  out- 
ward end  of  its  travel,  forcing  the  oil  in  the  operating 
cylinder  into  another  tank  and  closing  the  valve.  Return 
to  normal  can  be  accomplished  by  hand  operation  only. 
With  a  pressure  of  12,")  lb.  at  the  power  house  the  gate 
can  be  closed  in    10  see. 

Details  of  Pressure  Lines 

The  ])ressure  pipes,  of  which  there  are  two,  are  de- 
signed for  a  maximum  static  pressure  of  110  ft.  Each 
is  of  7-ft.  internal  diameter  throughout  its  entire  length; 
the  east  pipe  is  2,240.44  ft.  in  length  from  the  eomnience- 
nient  of  the  7-ft.  section  to  the  power-house  wall ;  the 
west  pipe  is  2,247.34  ft.  long.  The  steel  at  niaximnm 
head  is  never  stressed  higher  than  14,000  lb. 

The  two  lines  are  cast  separately  on  the  same  mono- 
lithic base  laid  on  the  bare  rock.  Anchorages  are  frequent, 
nine  being  set.  They  are  made  by  drilling  two  rows  of 
holes  4  ft.  deep  and  transverse  to  the  main  axis  into  the 
rock;  114-in.  bars  12  ft.  long  are  grouted  into  these  holes 
and  bent  respe(;tively  up  and  down,  parallel  to  the  main 
axis,  effectually  tying  the  pipe  to  the  rock  face.  The 
minimum  wall  thickness  is  5I/2  in.  Plain  reinforcing 
rod  is  used  throughout. 

The  longitudinal  reinforcing  consists  of  20  rods,  % 
in.  square,  from  the  headgates  until  a  static  head  of  71 
ft.  is  reached.  From  there  to  the  power  house  20  rods, 
1  in.  square,  are  ysed.  The  circumferential  reinforcing 
is  of  rounds  set  as  follows  : 


static  Head, 
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Size,  In. 
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4 
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% 
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All  pipe  reinforcing  has  a  4-in.  hot  bend  at  each  end 
of  the  rod.  After  completion  the  pipes  were  covered  with 
earth. 

Power  Station  and  Wheels 

The  power  house  has  three  main  rooms — (1)  the  gen- 
erator room,  176x42  ft.,  with  its  floor  level  at  elevation 
1,164  and  the  wheel  pit  beneath  at  elevation  1,144;  (2) 
the  machine  shop,  16  ft.  3  in.  by  43  ft.  6  in.,  at  the  same 
ilevation  as  the  generator  room;  and  (3)  the  transformer 


and  switch  Iioum'.  SI)  ft.  by  13  ft.  3  in.,  at  elevation 
1,1  TO,  rising  0.75  ft.  in  the  swilcliroom.  Tiie  extreme 
height  is  63  ft.  on  the  tailrace,  or  west,  side.  The  stn- 
tion  rests  on  solid  rock  benches  excavated  to  grades.  The 
uvnciator-rooni  floor  is  a  massive  reinforced  block,  ex- 
tended dear  to  the  rock  foundation,  except  wiiere  cored 
ciiit  I'or  the  vvli(!el  pits;  but  it  is  thoroughly  hoiievcombed 
with  the  water  passages. 

The    generator    roof    is    a    steel-truss    structure,    while 
the  transformer-  and  switch-house  roof  is  of  i-einforced- 
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concrete  slabs.  A  small  clerestory  is  provided  for  the 
high-tension  busbars  and  line  entrances. 

The  water  passages  are  divided  into  two  groups,  one 
for  each  jjipe  line.  Each  group  consists  of  a  tapered 
manifold  parallel  to  the  main  axis,  from  which  branch 
two  distributors  for  each  unit,  embracing  the  shaft  pit. 
Each  manifold  supplies  three  main  units,  one  exciter  unit 
and  one  governor  oil-pump  unit.  Special  flat  bars  and 
steel  plates  were  used  for  reinforcing  these  passage.^. 
The  steelwork  is  extremely  complicated,  and  its  descrip- 
tion is  impossible  in  the  space  that  can  be  allotted  to 
this  article. 

The  most  unusual  and  perhaps  the  chief  feature  of  this 
installation  is  the  design  of  the  waterwheels.  The  total 
gross  head  available  is  116.48  ft.,  and  pipe  friction  was 
estimated  to  reduce  this  to  an  available  head  of  111  ft., 
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on  which  assumption  l)ids  were  asked,  <iuaranteeing  an 
efficiency  of  7i>%,  I'roni  head-water  to  tail-water,  with 
units  of  1,000-hp.  capacity  and  a  speed  suitable  for  direct 
connection  to  electric  generators.  The  tender  of  the  Pel- 
ton  Water  Wheel  Co.,  San  Francisco,  was  accepted ;  the 
mechanical  conditions  of  the  water  precluded  the  use  of 
a  turbine,  and  an  entirely  new  type  of  Pelton-Doble  tan- 
gential wheel  was  developed. 

The  new  type  (see  Fig.  3)  consists  of  a  vertical-shaft 
unit  with  six  nozzles,  set  equidistant  about  the  periphery 
of  the  runner.  The  moving  element  is  designed  to  with- 
stand the  stresses  set  up  when  operating  with  any  com- 
bination of  nozzles  from  one  to  six.  By  changing  the 
number  of  nozzles  in  use  a  practically  straight-line  effi- 
ciency curve  is  obtained,  regardless  of  the  amount  of 
water  passing  through  the  power  house.  Minor  load 
variations  are  taken  care  of  by  deflectors,  one  for  each 
nozzle,  all  interconnected  and  controlled  by  a  single  gov- 


of  the  wheel  pit.  The  total  weight  of  tlie  rotating  ele- 
ments is  carried  by  a  Kingsbury  thrust  bearing  mounted 
on  top  of,  and  supported  by,  the  electric  generator 
frame. 

The  governors  are  a  modification  of  the  standard 
Pelton-Doble  oil-pressure  governor.  Instead  of  a  cylin- 
der-and-piston  servometer,  a  pressure  chamber — a  segment 
of  a  cylinder  with  a  vane  rotating  on  a  vertical  shaft  set 
at  the  axis  of  the  segment — is  employed.  The  oil  admis- 
sion to  eitlier  side  of  the  vane  is  controlled  in  the  usual 
manner  and  by  the  usual  mechanism,  except  that  the 
inclined  wedges  of  the  over- reach  and  return  mechanism 
are  bent  to  an  arc  of  a  circle  with  a  center  coincident 
with  the  center  of  the  vane  shaft.  The  vane  shaft  pro- 
jects through  the  power-house  floor  and  is  connected  in 
the  usual  manner  to  the  deflectors. 

Oil  for  the  governors  is  obtained  from  a  central  oil 
set,  installed  in  duplicate,  placed  in  a  pit  10  ft.  dee]) 
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ernor  for  each  unit.  The  nozzles  are  plain  with  renewable 
tips,  while  the  deflectors  are  fitted  with  renewable  edges. 

The  nozzle  bodies  are  of  cast  steel  suspended  from 
concrete  chambers  cast  in  the  water  passages.  Water  en- 
trance is  controlled  by  an  oil-operated  poppet  valve  seating 
in  the  upper  opening  of  the  nozzle  body.  The  valves 
controlling  the  piston  stroke  of  the  operating  cylinder 
for  these  poppet  valves  are  hand  operated  with  very  fine 
threads,  so  that  quick  opening  or  closing  is  prevented. 
Oil  for  the  operating  cylinder  is  taken  from  the  governor 
oil  system,  described  later. 

The  pitch  line  of  the  runner  is  set  3  ft.  above  the  tail- 
water,  to  overcome  interference  from  highest  tail-water. 
This  arrangement  reduces  the  net  head  on  the  waterwheel 
to  107  ft.  and  requires  a  wheel  efficiency  of  80%  in 
order  to  meet  the  guarantees  exacted.  It  is  interesting 
to  observe  that  during  recent  storms,  when  the  tailrace 
was  filled  with  back-water,  these  units  worked  satisfac- 
torily with  a  tail-water  clearance  of  15  in. 

The  buckets  are  a  modification  of  the  familiar  l)ol)le 
ellipsoidal  bucket,  designed  to  prevent  flooding  and  stream 
interference  by  the  discharge.  The  runner  is  suspended 
in  a  wheel  pit  20  ft.  in  diameter,  to  which  access  is  had 
through  the  shaft  well,  which  is  7  ft.  in  diameter. 

But  one  steady  bearing  is  used,  this  being  carried  by 
a  framework  set  in  the  bottom  opening  of  the  shaft  wall. 
It  is  grease  lubricated  by  a  motor-driven  grease  pump, 
an  individual  pump  for  each  unit  being  set  on  the  power- 
house floor.  Erection  was  much  facilitated  by  a  concrete 
pedestal  3  ft.  high  and  4  ft.  in  diameter,  cast  in  the  center 


and  with  a  floor  area  7x27  ft.  This  pit  is  between  the 
exciter  wheel  pits  in  the  center  of  the  building,  and  a 
pipe  tunnel  runs  the  entire  length  of  the  generator  floor. 
A  circular  iron  stairway  leads  from  the  power-house  floor 
to  the  oil  pit,  while  stairways  at  each  end  of  the  ])uilding 
provide  access  to  the  tunnel. 

Each  oil  set  consists  of  a  Pelton-Doble  water  motor 
carrying  on  the  same  shaft  a  two-stage  positive-displace- 
ment rotary  pump,  one  stage  being  mounted  on  each 
side  of  tlie  motor  runner.  The  motor  is  fitted  with  an 
oil-operated  needle  nozzle,  with  automatic  control  gov- 
erned by  tlie  height  of  tiie  oil  in  the  pressure  reservoir. 
Oil  is  drawn  from  steel  sump  tanks  having  a  capacity 
of  5,000  gal.,  while  the  pressure  reservoirs  of  each  set 
have  a  capacity  of  400  gal. 

The  oil  filter  for  the  lubricating-oil  system  is  also  set 
in  tills  pit,  together  with  a  motor-driven  oil  pump  that 
elcviitc's  tlic  oil  to  a  ])ressure  tank  .set  under  the  roof  of 
the  Iraiisfornier  Iioiisc. 

Electkical  Equipment 

Tlie  electric  generators  are  Westinghouse  three-phase 
25-cycle  11,000-volt  machines  rated  at  875  kv.-a.  at  80% 
power  factor,  when  operating  at  94  r.p.m.  The  exciters 
are  vertical  units,  driven  by  Pelton-Doble  wheels  identical 
in  design  with  the  larger  units,  and  are  rated  at  200  kw. 
125  volts,  when  operating  at  150  r.p.m. 

The  generator  room  is  spanned  by  a  traveling  crane 
with  electric  hoist,  hand  traverse  and  travel.  It  has  a 
span  of  39  ft.  4  in.  and  is  rated  at  40,000  lb.  capacity. 
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'rill'  .>i\\ittlili(mnl  is  set  on  a  ^'iillciv  ami  is  iiniisiiiili\ 
tIt'.xiltK'.  as  this  station  is  the  ct'iitcr  of  distriliiition  I'ur  ;i 
iow-tt'iisioii  powiT  network,  a  rcccivinji;  station  I'or  tin- 
Arizona  Falls  •general in;;  station  ajid  ii  .suilt  Immlc  >lii- 
tion  for  tlu'    10,()0()-volt   transmission  .system. 

The  trnn.sfornier  rooms  ami  switehrooms  an'  chiellv  of 
interest  liere  heeanse  mI'  I  lie  lar,i,'e  iiiimher  of  '^-in.  har 
riers  reinl'oreed  liy  '■Steel-crete"  ami  the  Mii.  paililioii 
walls  i-einforeed  with  •'|-in.  ri\('led  rods,  'i'liese  wails 
were  poured   inoiiolilliie. 

I'iaeli  oil  >wileli  is  so  arraiii^ed  that  it  can  he  eompletei\' 
isolated  For  iiis|ieelion.  without  service  iidei'iiiptioii.  while 
the  various  groups  ot  hiisiiars  and  switches  are  se;;re;,'ated 
and  arranged  in  duplicate  so  that  extensive  repairs  and 


FIG.     5.     EMERGENCY-CLOSING     MECHANISM     FOR 
BUTTERFLY  VALVES 

replacements,  when  necessary,  can  he  made  in  perfect 
safety.  The  10,00b-volt  current  is  carried  by  single- 
conductor  cambric-insulated  cables,  drawn  in  single-duct 
paper  conduits,  which  in  turn  are  embedded  in  the  con- 
crete floors  and  walls. 

Testing  the  Plant 

The  entire  plant  has  now  been  in  operation  about  18 
months.  As  a  considerable  bonus  and  penalty  formed  a 
part  of  the  contract,  a  formal  efficiency  test  of  the  wheels 
was  made  on  Jan.  16,  1916,  to  determine  the  actual  effi- 
ciencies. 

One  unit  was  selected  for  test.  The  load  was  provided 
in  an  unusual  manner.  The  connections  of  one  gener- 
ator were  reversed.  This  generator  and  the  generator  of 
the  unit  under  test  were  connected  to  an  isolated  busbar. 


The  gciieralor  rexcrsed  in  direetidii  of  rotalioii  came  up 
In  >peed  as  a  syiiclwonous  molor  when  the  unit  selected 
Inr  le,-t  was  started.  Water  was  then  turned  into  the 
mi/,/les  of  the  nioliiring  generator.  Striking  the  bnckn 
of  the  hiickels,  if  provided  a  brake  capable  of  accurate 
conlnil.  It  is  of  more  than  pa.ssing  interest  to  mention 
ihat  Ihe  Kiiigsbmy  thrust  hearing  on  the  motoring  gen- 
cialnr,  although  revolving  backward  and  subjected  to 
unusual  thrust  stresses,  did  not  show  the  least  indications 
of  distress  throughout  the  two  days  the  tests  were  in 
|M-ogress. 

;\  weir  was  hiiilt  iu  the  lailrace  for  measuring  the 
water.  Current  meters  wvw  n.sed  for  deterniining  vel- 
ocity of  approach  in  the  forebay  and  tailrace.  Laimratory- 
typc  pressure  gages  were  checked  against  the  static  head 
for  determining  the  pressure,  and  there  were  precision 
instruments  for  measuring  the  electrical  output,  a  certi- 
lied  factory  test  of  the  electric  generators  being  u.sed 
for  deterniining  nieelianical  input.  After  the  test  all  the 
instruments,  including  current  and  potential  trans- 
formers, were  siiipped  to  the  I'lireau  of  Standards,  Wash- 
ington, D.  C,  for  calibration. 

The  test  was  made  by  a  l)oard  of  engineers  coin[)osed 
of  0.  H.  Ensign,  Consulting  Engineer;  J.  il.  Gaylord, 
Electrical  Engineer;  and  W.  S.  Cone,  Project  .Manager, 
United  States  Peclamation  Service.  The  final  compu- 
tations of  this  board  of  engineers  showed  an  overall  efli- 
eiency  of  79.26 ^f,  which  was  in  excess  of  the  contract  re- 
quirement and  equivalent  to  a  wheel  efficiency  of  83%. 
A  value  of  /  — -  0.034  was  computed  in  the  expression  for 
head  lost  by  friction 
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for  the  reinforced-concrete  penstocks.  As  the  velocity  is 
approximately  2.6  ft.  per  sec.  for  100  sec.-ft.  flow,  this 
value  for  the  friction  coefficient  is  very  high. 

The  operating  and  testing  crew  were  under  the  direction 
of  E.  S.  ■\IcClelIand,  Assistant  Engineer,  United  States 
Reclamation  Service,  while  W.  R.  Elliott,  Engineer,  Salt 
River  Water  Users  Association,  was  official  observer  for 
the  purchaser.  F.  Gfeller  and  the  writer  were  the  official 
observers  for  the  Pelton  Water  Wheel  Co.,  contractor  for 
the  hydraulic  equipment. 


If  one  were  angling  on  an  Oklahoma  stream  and  ran 
across  a  structure  like  that  shown  in  Fig.  1,  he  might 
think  he  was  on  one  of  the  United  States  Government's 
many  small  "navigable"  rivers  and  that  the  structure  was 
a  lighthouse.  As  a  matter  of  fact  it  is  the  intake  and 
pumping  station  for  the  water-supply  of  the  City  of  King- 
fisher, which  has  a  population  of  about  3,000. 

The  tower-like  structure  is  built  over  an  intake  well, 
which  has  leading  into  it  an  infiltration  gallery  extending 
under  the  bed  of  the  stream.  The  building  houses  a 
250-gal.  per  min.  Deane  triplex  pump  geared  to  a  .25-hp. 
induction  motor.  The  pump  has  extension  barrels  30  ft. 
long.  The  capacity  of  the  plant  is  300,000  gal.  daily. 
Water  is  pumped  against  a  head  of  225  ft.  to  an  elevated 
tank  about  a  mile  distant  from  the  pumping  plant.  The 
suction  line  is  equipped  with  a  bypass,  to  reduce  the  start- 
ing torque  on  the  motor. 
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INTAKE  AND  PUMP  HOUSE  OP  THE  KINGFISHER,  OKLA., 
WATER-SUPPLY 


PIG.    2.    CONSTRUCTION    OF 
INFILTRATION   (JALLERY 


The  receiving  well  was  .sunk  lirst  as  an  open  cylinder, 
and  the  infiltration  gallery  was  afterward  cut  through 
under  the  creek.  The  brick  well  easing  or  lining  was  laid 
on  a  concrete  shoe  or  cutting  edge  that  sank  of  its  own 
weight  as  excavation  proceeded.  The  bricks  were  laid 
with  cement  mortar,  to  make  the  whole  structure  water- 
proof. In  order  to  prevent  contamination  of  the  receiving 
well  by  the  flood  waters  of  the  creek  it  was  necessary  to 
carry  the  water-tight  walls  of  the  well  some  25  ft.  above 
the  normal  level  of  the  creek,  which  accounts  for  the  light- 
house appearance  of  the  structure. 

The  top  of  the  infiltration  gallery  is  15  ft.  below  the 
bottom  of  the  creek.  The  method  of  constructing  the 
gallery  is  illustrated  in  Fig.  2 ;  a  longitudinal  section  is 
shown  in  Fig.  3. 

In  building  the  gallery  by  open  excavation  in  the  bed 
of  the  creek  permanent  wooden  sheet  piling  ?>  in.  thick 
was  driven  on  the  downstream  side  to  bedrock.     This  was 


done  ncil  only  to  form  the  coll'cr-dani,  but  also  to  retard 
the  undertlow  and  divert  it  into  the  gallery.  On  the 
upstream  side  the  piling  was  temporary  and  merely  for 
construction  purposes.  Between  the  sheet  piling  and  the 
wall  of  the  gallery  2  ft.  of  selected  gravel  and  sand  was 
placed.  When  the  construction  work  was  completed,  llie 
upstream  piling  was  removed,  leaving  only  the  curtain  of 
sand  and  gravel. 

The  pumping  plant  is  controlled  from  the  municipal 
electric-light  and  power  station  a  few  hundred  feet  away, 
where  for  additional  fire  protection  two  duplex  steam 
immps  of  750  gal.  per  min.  capacity  are  kept  in  readiness 
for  service.  These  pumps  have  a  suction  line  leading 
directly  to  the  receiving  well  on  the  creek,  so  that  they 
fire  indejxmdent  of  the  well  pump. 

The  plant  described  was  designed  and  constructed  by 
the  Benham  Engineering  Co.,  Oklahoma  City,  Okla. 
Exclusive   of   the    pumps    and    fittings    it   cost   $G,000. 
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Section    A-A 


FIG.    3.    LONGITUDINAL    AND    CROSS  SECTIONS    OF    THE   RECEIVING  WELL  AND   INFILTRATION  GALLERY, 

KINGFISHER  WATER-SUPPLY 
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MateriaHs  of  Coin\s(lrtuic(lnoir& 

lii:\  IKW  i;i)  itv  Ci.vDK  'W  Moiiitis* 

TIIIC  STIUU'TUUIO  AND  rUorKKTIHS  OF  TIIK  MOHK  COM- 
MON MATKIMALS  OK  CONSTKUCTION-  Hy  (!.  H.  Upton, 
AssisUiiit  rrol'i-Nsor  of  lOxptTliiU'iital  lOiiKliu'tTliiK.  Sllih-y 
(,'olU'm',  foriu'll  I'niver.slty.  New  York:  John  WlU-y  & 
Sons,  t'liith;  C.-M)  in.;  pp.  v  +  327:  ISl  tfxt  lllustriitlons 
jL'.r.O  nt-t. 

This  liodk  is  (lillVrciit  froiu  any  dlluT  on  tlir  sul)jccl 
wliiili  has  coiiu'  iiiiilcr  the  ohsci'xatioii  of  the  writer,  in 
tliat  till'  discussion  is  almost  ontircly  thcorctifal  and  thai 
it  fontain.s  no  data  <in  the  results  of  tests.  The  j^reater 
part  of  tlio  book  is  devoted  to  the  internal  strueturu  of 
innis  and  steels,  the  changes  of  structure  due  to  stresses, 
elu'inical  coniposiliim  aiul  licat-treatnients  and  their  ef- 
fects u|t(in  the  dcsirahility  of  the  nuitcrial  for  various 
pur])oses.  There  is  very  little  s|)ace  devoted  to  timber, 
one  chapter  to  nonferi-ous  metals  and  alloys  ami  one  cha])- 
ter  to  cement  and  cement  testin<;'. 

The  book  contains  an  excellent  elementary  treatment 
of  tlieoretieal  and  applied  metallofiraphy,  in  which  the 
lan<ruafre  is  ,siini)lifled  so  that  little  previous  knowledge 
of  physical  chemistry  is  required  to  understand  the  vari- 
ous changes  that  take  place  in  the  structure  and  pro])erties 
of  steel. 

The  book  is  divided  into  two  parts,  the  first  eleven 
chapters  being  on  the  determination  of  the  properties 
of  materials  and  the  second  part  on  the  nature  of  mate- 
rials and  the  control  of  their  properties. 

Chapter  I  is  an  introduction  to  the  subject,  with  ex- 
planations and  definitions  of  terms.  Chapter  II  treats 
of  the  "General  Nature  of  the  Internal  Structure  of 
Materials  and  Action  Under  Load,"  Then  follow  in 
the  next  six  chapters  theoretical  discussions  of  tension, 
torsion,  transverse,  compression  and  combined  loadings, 
and  their  effects  upon  the  internal  structure  of  materials. 
The  theoretical  action  of  the  material  is  illustrated  by 
numerous  drawings  and  typical  test  curves. 

Chapter  IX  is  entitled  "Special  Tests:  Impact  and 
Minor  Tests ;  Hardness ;  and  Fatigue."  The  special  tests 
described  include  direct  shear,  shock,  welding,  bending, 
drifting,  hardening,  abrasion,  etc.  The  discussion  of 
fatigue  is  especially  good,  and  a  number  of  curves  are 
given  showing  the  effects  of  repeated  stresses.  Chapter 
X — on  "Aging  of  jMaterials;  Corrosion,  Rust,  Weather- 
ing, Rot  and  Protection  Against  Their  Effects"— gives  a 
rather  short  discussion  of  the  subject.  Electrolytic  action 
is  explained  and  given  as  the  cause  of  all  rusting  and 
corrosion.  The  articles  on  rot,  wood  preserving  and 
paints  might  well  be  expanded.  Chapter  XI  finishes  the 
first  part  of  the  book  and  treats  of  the  "Choice  of  ]\late- 
rials,  Working  Stresses  and  Factors  of  Safety ;  Selection 
of  Tests  and  Specifications."  The  greater  part  of  the 
chapter  is  devoted  to  factors  of  safety,  and  it  would  seem 
fo  the  writer  that  more  specific  instructions  as  to  the 
selection,  methods  of  making  and  interpretation  of  tests 
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tiiight  well  have  lieen  includeij.  This  would  have  greatly 
increa.sed    its   \alue  to  tlie   [iiacticing  engineer. 

In  the  second  part  of  the  h..ok  Chai.ters  .\  11  to  .Will 
eontaiii  a  good  elenienlary  trealnient  of  the  mefallography 
of  iron  and  steel,  together  with  an  instructive  discussion 
of  heat-treatnuMits.  Chapter  Xi.X,  on  "Nonl'errous 
.Metals  and  Alloys,"  is  devoted  mostly  to  a  treatment  of 
brasses  and  bron/es,  these  being  the  most  important.  A 
short  discussion  of  aluminum  alloys  and  liearing  metals 
is  also  given. 

Chapter  XX,  on  "Cement  and  Cement  Testing,"  gives 
a  short  descrii)ti<)n  of  cement  manufacture,  coiu-rete  mix- 
ing ami  the  usual  tests  of  cement. 

The  book  is  designed  to  be  u.sed  as  a  sui)plement  to  the 
usual  laboratory  courses  in  materials  of  construction  and 
as  siuh  will  no  (loid)t  find  a  wide  adoption. 


•Professor   of   Structurq.1    Engineering,    Ohio   State   Univer- 
sity, Columbus,  Ohio. 


sipaQlg.es 

KEINFORCED-CONCRETE  CONSTRUCTION:  Vol.  Ill,  Bridge.s 
and  Culvert.s — Prepared  in  the  Extension  Division  of  the 
University  of  Wisconsin  by  George  A.  Hool,  Associate 
Professor  of  Structural  Engineering,  assisted  by  Frank  C. 
Tliiessen,  Instructor  in  Structural  Engineering.  With 
chapters  by  A.  W.  Ransonie,  Leslie  H.  Allen,  William  J. 
Titus,  Albert  M.  Wolf,  Philip  Aylett  and  P.  J.  Markmann, 
and  articles  by  A.  C.  Janni  and  S.  W.  Bowen.  New  York: 
McGraw-Hill  Book  Co.  Cloth;  6x9  in.;  pp.  xxii  +  688;  075 
illustrations.      $5   net. 

The  requirements  of  a  complete  exposition  of  reinforced 
concrete  are  constantly  growing.  About  four  years  ago 
Prof,  George  A.  Hool,  of  the  University  of  Wisconsin, 
started  a  series  of  books  on  the  subject,  which  in  the 
original  intention  was  to  be  complete  in  three  volumes. 

The  first  of  these  (reviewed  in  Engineering  News, 
Oct.  17,  1912)  was  entitled  "Fundamental  Principles" 
and  comprised  254  pages.  The  second,  entitled  "Retaining 
Walls  and  Buildings"  (reviewed  Dec.  18,  1913)  required 
GG6  pages.  All  of  the  rest  of  the  subject  was  to  be 
taken  care  of  iii  a  remaining  volume,  but  the  author  has 
evidently  found  that  this  was  impossible,  for  there  has 
now  appeared  Vol.  Ill,  devoted  only  to  bridges  and 
culverts,  a  total  of  688  pages.  The  treatment  of  such 
structures  as  remain  is  to  be  left  to  a  fourth  volume, 
to  appear  at  a  future  time. 

This  third  volume,  like  its  predecessors,  has  been 
prepared  with  a  view  to  its  use  in  correspoiulence  study 
courses  in  the  extension  division  of  the  University  of 
Wisconsin.  It  seems,  however,  that  it  is  written  with 
hardly  so  much  of  the  correspondence  nature  in  the 
mind  of  the  author,  so  that  even  more  than  the 
previous  volumes  it  is  a  valuable  text  and  reference.  In 
its  contents  and  its  treatment  it  fully  comes  up  to  the 
excellent  standard  set  by  its  predecessors.  The  series, 
when  complete,  promises  to  be  indispensable  to  the 
structural  engineer. 

With  so  large  a  book  it  is  quite  impossible  to  comment 
critically  on  all  the  contents.  A  brief  statement  of  the 
subjects  treated,  however,  will  be  given.  Beginning  with 
general  introductory  data,  the  first  eight  chapters  are 
devoted  entirely  to  the  theoretical  discussion  of  the  arch 
rib.    This  discussion  comprises  the  theoi-y  of  deflection  of 
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[UI'vcmI  ix'iuns,  the  clastic  tlicory  of  tlie  arcli  witli  special 
attention  to  the  toin])cralure  and  shrinka<>'e  stresses,  the 
design  of  a  typical  arch  rib,  the  use  of  influence  lines  for 
arch  design,  the  design  of  nnsynimetrical  arches  and  a 
consideration  of  the  effect  of  j)ier  elasticity  in  the  design 
of  a  series  of  arches.  This  latter  subject  is  taken  up  in 
two  forms,  the  first  analysis  being  by  the  author  on  the 
ordinar}'  elastic  theor}',  and  the  second,  by  A.  C.  Janni. 
being  a  rather  more  complete  discussion  of  Mr.  Janni's 
already  published  analysis  by  the  use  of  the  ellipse  of 
elasticity.  The  theoretical  treatment,  as  will  be  noticed, 
is  devoted  entirely  to  the  analysis  of  the  arch  rib.  It  is 
supposed  that  the  reader  or  student  will  be  able  to  analyze 
the  remaining  parts  of  an  arch  bridge  by  the  methods 
taken  up  in  the  previous  volume. 

Chapter  IX  is  devoted  to  the  details  of  arch  construc- 
tion and  is  composed  almost  entirely  of  drawings  and 
photographs.  Chapter  X  is  on  construction  methods, 
with  special  reference  to  arch  construction,  the  general 
details  of  concrete  construction  having  been  treated  in 
previous  volumes.  The  section  on  centering  is  quite 
pood  from  an  illustrative  viewpoint,  although  the  design 
of  the  centering  is  lightly  passed  over. 

Chapter  XI  describes  three-hinged  arches,  their  theory, 
design  and  construction,  and  is  accompanied  by  the  design 
of  a  typical  three-hinged  arch  bridge. 

Recognizing  the  current   interest  in   the   subject,  the 
author  has  devoted   Chapter  XII  to   reinforced-concrete 
I  bridge  patents.     The  subject,  however,  is  too  big  for  the 

e|  slight  treatment  accorded  it,  so  that  the  result  is  inade- 

quate and  in  some  cases  misleading. 

Chapter  XIII,  the  longest  in  the  book,  discusses  typical 
designs  of  arch  bridges  and  is  almost  wholly  given  over 
to  photographs  and  drawings,  71  pages  of  which  appear. 
This  is  the  most  noteworthy  section  in  the  book.  A  student 
cannot  fail  to  leani  much  about  concrete  bridges,  if  he 
studies  the  very  clear  drawings  and  the  handsome  photo- 
graphs that  are  presented.  This  chapter  ends  Part  I, 
which  is  devoted  to  arch  bridges. 

Part  II,  on  slabs  and  girders,  has  five  chapters  and 
comprises "  a  theory  of  the  load  distribution  on  slabs, 
typical  designs  of  ordinary  slab  and  girder  bridges,  dis- 
cussions of  continuous-girder  bridges,  cantilever-girder 
bridges  and  the  use  of  reinforced  concrete  in  steel 
bridges.  This  last  chapter  is  practically  entirely  on  floors 
and  abutments. 

Part  III,  on  culverts,  has  four  chajiters  and  is  com- 
posed mostly  of  the  theory  of  culvert  loads  and  details 
of  specific  types.  Part  IV,  on  construction  plants,  by 
A.  W.  Ransome,  is  in  three  sections — the  measurement 
of  the  material,  the  mixing  of  the  material  and  the 
transporting  of  the  material.  It  is  eminently  practical, 
as  is  also  Part  V,  in  two  cha]3ters,  on  estimating,  by 
Le.slie  H.  Allen,  of  the  Aberthaw  Construction  Co. 

A  unique  feature  of  the  book  is  Part  VI,  on  archi- 
tectural design,  by  ^Villiam  .1.  Titus.  Engineers  more  and 
)nore  are  recognizing  the  necessity  of  an  artistic  apprecia- 
'  tion  of  the  ])()ssibility  of  the  concrete  bridge.  They  have 
in  the  past  ]K)ssibly  been  too  disposed  not  to  consider 
Ibis  feature;  but  the  future  is  bright  in  this  regard,  and 
discussions  such  as  this  of  Mr.  Titus  will  undoubtedly 
aid  those  who  have  the  best  of  intentions  in  aesthetic 
matters. 

Part  VII  is  entirely  devoted  to  descriptions  of  various 
bridges,-raost  of  which  have  already  been  described  in  the 


technical  |)ress.  Tlic  usefulness  of  giving  so  much  space 
to  this  subject  may  be  doubted.  Part  VIII,  by  Philip 
Aylett  and  T.  J.  Markmann,  liriefly  and  intelligently 
com])ares  the  details  of  American  and  European  practice 
in   reinforced-concrete  work. 

A  review  of  the  book  would  not  bo  complete  without 
further  reference  to  the  very  great  number  of  photographs 
and  drawings.  The  former  are  nearly  always  well  chosen 
and  adniiral)ly  reproduced;  the  latter  are  generally  far 
in  advance  of  the  line-cut  work  in  technical  books. 
y-] 


Reviewed  by  Jonx  F.  Hayfoku* 

GEODETIC  SURVEYING — By  Edward  It.  Cary,  M.  Am.  Soc. 
C.  E.,  Professor  of  Railroad  Engineering  and  Geodesy, 
Rensselaer  Polytechnic  Institute.  New  Y'ork:  John  Wiley 
&  Sons.  Cloth;  5x8  in.;  pp.  ix  +  279;  100  Illustrations. 
$2.50  net. 

The  methods  of  geodetic  surveying  have  been  changing 
rapidly  in  the  past  fifteen  years.  Hence  there  is  much 
difficulty  in  keeping  a  textbook  on  that  subject  up  to 
date,  as  this  book  certainly  is.  The  author  has  drawn 
largely  and  with  good  judgment  upon  publications  by 
the  United  States  Coast  and  Geodetic  Survey  both  for 
text  and  for  illustrations. 

Reconnaissance,  Base  Lines,  Triangulation,  Coin])uta- 
tion  of  Triangulation,  Trigonometric  Leveling  and  Pre- 
cise Leveling  are  covered  clearly  and  adequately.  Probably 
on  account  of  a  severe  limit  of  length  which  the  author 
had  set  for  himself,  his  treatment  of  Map  Projections, 
of  Time,  Longitude,  Latitude  and  Azimuth  and  of  the 
Method  of  Least  Squares  is  so  severely  condensed  as  to  be 
much  less  satisfactory  than  the  remainder  of  the  book. 
A  convenient,  short,  suggestive  list  of  books  on  geodetic 
surveying,  astronomy  and  least  .squares  is  given. 

Especially  to  be  commended  for  their  freshness  are 
the  parts  of  the  volume  dealing  with  precise  leveling  and 
the  measurement  of  primary  base  lines.  On  each  of  these 
topics  the  reviewer  knows  of  no  textbook  so  fully  up  to 
date  as  this  one. 

It  has  not  generally  been  appreciated  ho\\-  fullv 
the  accuracy  of  a  triangulation  depends  upon  the  shape 
and  character  of  the  figures  of  which  the  triangulation 
scheme  is  made  up.  Even  among  ex])erts  there  has  been 
a  general  and  fundamental  misconception  of  what  con- 
stitutes a  strong  figure  in  triangulation.  This  book  gives 
the  standard  table  now  available  for  determining  the 
strength  of  a  given  figure  and  such  information  as  would 
enable  a  thorough  man  to  use  the  table.  It  is  to  be  re- 
gretted in  this  case,  as  in  various  others  in  the  book, 
that  the  corresponding  theory  is  not  developed  far  enough 
to  enable  one  to' understand  if. 

It  is  clearly  an  error  of  judgment  to  give  the  zenith 
telescope  mctiiiid  of  determining  latitude  but  a  ])art  of 
one  paragra])!)  in  this  volume,  in  which  the  method  of 
determining  time  with  equally  l;irge  and  rare  instru- 
ments is  allotted  15  i)ages.  The  chapter  on  Method  of 
Least  Squares  is  so  severely  condensed  as  to  make  it  of 
moderate  value  only,  a  common  mistake  in  connection 
with  this  hipic.  The  a]iplii  ations  of  this  method,  as 
given  throughout  the  book,  are  excellent.  The  work  con- 
tains some  errors  of  judgment,  such  as  are  inevitable  in 
dealing  with  so  difficult  a  subject. 


♦Director,   College  of   Engineering,   Northwestern  Univers- 
ity.  Evanston,  111. 
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Railway-Bridge  Stresses 

IJKVIKWKD    liV     How  Mill   ('.    I5\II!I)''' 

LIVl'M-OAD  STUKSSKS  IN  K.\II,\VAV  I  !ltl  1 » i  lOS,  with  Por- 
iiiuluM  and  Tiiblcs— liy  iJidikc  K.  lii'HiAS,  Assoc.  M.  Am. 
Soc.  C.  K.,  Assistant  Professor  of  Civil  ICiiniiH-'eiinK  in 
Princeton  Unlvorsitv.  New  York;  John  W'lliy  &  Sons, 
(^hith;  (!.\!i  In.;  pp.  V  +  12:t;  1«  illustrations;  21  tables.  $2 
n.l. 

'rill'  aiitlior  treats  of  live-load  stresses  in  hrid.i^es,  as 
stated  in  the  i)rei'ace,  by  the  eoiiiiiined  use  of  iiiiliience 
linos  and  al<;el)raie  mothods.  Startinji'  witii  a  definition 
of  inihienee  liiuvs  and  a  dear  explanation  ol'  their  uses, 
tlie  author  procet'ds  to  derive  two  general  fornuilas — one 
for  the  live-load  stress  and  one  for  its  rate  of  variation — 
from  whieh  the  position  of  load  causing  niaxinuun  stress 
for  any  member  may  be  detennined  and  tlien  tlio  amount 
of  the  stress  obtained.  The  advantage  of  tliis  method, 
whieh  obviates  the  necessity  of  scaling  ordinates,  is  a])- 
parent  in  the  case  of  statically  indeterminate  structures 
or  ill  special  trusses  of  irregular  shape. 

The  subject  is  treated  quite  thoroughly,  and  examples 
are  worked  out  for  the  various  tyyjes  of  simple  bridge 
structures  which,  with  the  accompanying  explanations, 
are  valuable  to  the  student  in  that  they  familiarize  him 
with  the  method.  The  chief  advantage  of  the  method 
'leing  in  the  calculation  of  stresses  in  statically  indeter- 
minate structures,  it  is  to  be  regretted  that  no  attempt 
is  made  to  a])i)ly  it  to  such  structures.  An  example  of 
some  of  the  stresses  in  a  drawspan  or  a  fixed  arch  would 
be  more  valuable  than  some  of  the  numerous  tables  which 
vary  from  each  other  by  fixed  percentages,  such  as  those 
for  the  E-40,  E-50  and'  E-GO  Cooper  loading. 

When  it  is  considered  that  exact  moments  and  shears 
for  any  railway  loading  may  be  worked  out  analytically 
with  little  trouble,  the  value  of  even  the  simple  formulas 
developed  in  Art.  IV,  for  everyday  designing  of  plate- 
girder  spans  or  trusses  with  parallel  chords,  is  not  ap- 
parent. 

The  tables  are  quite  complete;  in  fact,  some  of  them, 
such  as  4  and  5  for  position  of  Cooper's  loading  for  abso- 
lute maximum  bending  moment  and  end  shear  in  girder 
bridges  without  panels,  could  be  dispensed  with  as  of 
no  practical  value. 


ANTHRACITE:  An  Instance  of  Natural  Resource  Monopoly — 
Bv  Scott  Nearing,  University  of  Toledo.  Philadelphia: 
The  John   C.   Winston  Co.     Cloth;   5x8   in.;   pp.   251.      $1. 

Special  interest  attaches  to  this  study  of  economic  con- 
ditions and  theories  in  the  anthracite  industry,  because 
of  the  recent  demands  made  by  the  anthracite  coal  work- 
ers for  a  large  increase  in  wages  and  reduction  in  working 
hours.  Professor  Nearing  reviews  the  history  of 
the  anthracite-coal  business  and  the  conflict  between  the 
respective  interests  of  mine  owners,  operators,  railway 
companies,  mine  workers,  and  consumers  of  coal.  He 
holds  that  the  mine  owners  and  the  railway  companies 


•Consulting  Engineer,  149  Broadway,  New  York  City. 


(the  two  being  ill  most  cases  identical),  are  receiving 
miicli  more  than  their  fair  share  of  the  earnings  of  the 
anthracite  industry,  as  the  result  of  their  monopoly  con- 
trol of  the  business  and  the  nneai'iied  increinent  in  the 
value  of  the  properly.  He  fmtlier  claims  that  the  efforts 
of  a  quarter  of  a  century  to  control  this  mon()|)olistic 
business  by  state  and  Federal  nsgiilation  have  failed,  and 
the  last  sentence  of  his  book  reads  as  follows:  "The 
change  which  seems  most  likely  to  bent-fit  both  workers 
and  consumers  is  an  economic  reorganization  that  will 
make  flu.'  community  the  owiiei'  and  director  of  the  an- 
thracite   field    and    of    its    administration." 


Copnes  olT  Meiratl 

TIllO  MKCHAN1CAI>  KNCINIOKR.S'  POCKKT-liOOK :  A  Refer- 
cncf-l!o()k  of  I{ules.  'I'ablcs.  Uata  and  Formulas — IJy 
William  Kent,  Consulting  lOiiKineir,  M.  Am.  Soc.  M.  K.  and 
Am.  Inst.  M.  K.  Ninth  I'dition.  thoroughly  revised  with 
the  assistance  of  Robert  Thurston  Kent,  .Jun.  Am.  .Soc.  M. 
K.,  Cnnsulting  Engineer.  New  York:  .John  Wiley  &  Sons, 
Flexible  leather;  4x7  in.;  pp.  xliv  +  1,52C;  250  text  illus- 
trations.    $5  net. 

With  the  appearance  of  tiie  ninth  edition  of  Kent's 
"Pocket-book"  for  mechanical  engineers  is  announced 
the  printing  of  a  total  of  108,000  copies.  When  the 
eighth  edition  a])))eared  in  1!)10,  there  was  a  total  of 
71,000  co]iies;  there  must  Jiavu  been  some  ;)7,000  copies 
disposed  of  in  six  years,  and  tiiis  is  an  evidence  of  mar- 
velously  sustained  po])ularity  and  usefulness.  In  the 
face  of  such  a  showing,  it  is  not  to  l)e  expected  that 
there  should  be  any  fundamental  change  of  plan  and 
scope  or  of  the  more  general  and  unchanging  engineering 
data.  But  there  is  and  prol)al)ly  will  continue  to  be  an 
opportunity  of  revising  each  edition  to  include  the  latest 
data  on  materials  and  performances,  which  are  ever 
shifting.  Such  improvement  is,  in  brief,  what  has  been 
done  in  this  revision. 

The  mathematical  tables  are  largely  unchanged,  except 
for  square  roots  of  fifth  powers  and  four-place  logs.  The 
first  considerable  changes  are  evident  in  notes  on  mate- 
rials, where  there  are  late  eata  (1914-lG)  on  refractories, 
steel  products,  roofing,  etc. — notably  the  tables  on  pi])e, 
sheets,  wire,  bolts  and  nuts.  "Strength  of  Materials" 
is  not  altered  in  its  miscellaneous  sections,  except  for  the 
occasional  insertion  of  a  new  paragraph;  the  big  change 
here  is  in  the  use  of  new  tables  of  Carnegie  and  Bethle- 
hem structural-steel  shapes.  Under  "Iron  and  Steel" 
are  to  be  noted  the  American  Foundrymen's  Association 
chemical  standards  for  iron  castings  for  various  services. 
There  are  new  formulas  and  data  on  flow  of  air,  flow 
of  steam  in  pipes  and  the  Hazen  and  Williams  tables  on 
flow  of  water.  A  new  long  table  of  coal  analyses  gives 
a  direct  comparison  of  fuels  available  by  states.  A  few 
more  data  are  given  for  design  of  condenser  cooling  towers. 
A  very  respectable  addition  is  made  of  motor  sizes  re- 
quired for  machine  tools  and  woodworking  machines  and 
of  shop  power  requirements.  The  single  page  formerly 
given  to  electric  railways — presenting  only  weight  and 
power  of  cars  and  a  few  details  of  the  largest  locomotive — 
has  risen  to  four  pages,  showing  train-resistance  formulas, 
stop-speed  tables,  common  accelerations,  comparisons  of 
systems,  etc.  IVIore  attention  has  been  given  to  modern 
electric  lamps  and  the  computation  of  illumination.  This 
brief  review  by  no  means  indicates  all  the  work  that  has 
been  done  on  this  edition ;  nor  does  it  mean  that  the 
result,  happy  as  it  is,  is  above  and  beyond  all  criticism. 
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Tlicrc  arc  minor  ])la(rs  wlicrc  the  hij^iily  spccialiiccd 
searcher  will  find  weakness  and  aiuicMit  ilavdr — (o  take 
a  single  example,  records  of  (■enfrifuf;;al  water-works 
pump  operation  that  tread  closely  on  tlie  heels  of  the 
best  engine  figures  are  missing. 

ENGINEERING  AS  A  CAREER:. A  Series  of  Papers  I)y  Emi- 
nent Engineers — Edited  by  F.  H.  Newell,  Professor  of 
Civil  EnKineering:,  University  of  Illinois;  Consulting  En- 
gineer, United  States  Reclamation  Service;  Director  1907- 
14,  Chief  Engineer  1902-7,  and  C.  E.  Drayer,  Secretary, 
Cleveland  Engineering  Society;  Engineer,  New  York,  Chi- 
cago &  St.  Louis  Railroad  Co.  New  York:  D.  Van  Nostrand 
Co.     Cloth;   5x8  in.;   pp.  xii    +    214.      $1. 

More  tlian  a  score  of  busy  experienced  men,  mostly 
engineers,  have  attempted  to  give  helpful  information 
for  the  benefit  of  youths  or  those  responsible  for  youths 
who  are  attempting  to  size  up  the  opportunities  af- 
forded by  engineering  as  a  life  career  and  perchance  to 
make  a  choice  between  the  various  branches  of  engineer- 
ing. Besides  the  great  divisions  of  the  engineering  field 
into  civil,  mechanical,  electrical  and  the  like,  a  consid- 
erable number  of  vspecialties  in  each  field  are  considered, 
such  as  bridge,  sanitary  and  metallurgical  engineering. 
There  is  a  discussion  of  architecture  as  a  profession. 
There  are  also  some  broad  reviews  of  engineering  as  a 
whole  and  of  such  subjects  as  vocational  guidance. 

]Most  of  the  discussions  were  originally  published  in 
either  the  Cleveland  Plaiii  Dealer  or  the  Srientific  Amer- 
ican, and  most  of  the  writers  are  Cleveland^  men.  As 
would  be  expected  in  such  a  collection  of  papers,  there 
is  considerable  divergence  of  methods  of  treatment. 
Some  of  the  authors  consider  their  subject  from  the 
viewpoint  of  the  boy  or  the  parent  trying  to  decide 
whether  or  not  engineering  is  a  desirable  career,  while 
others  of  the  papers  review  the  engineering  field  or  spe- 
cialty which  is  their  subject,  without  much  regard  to 
what  it  offers  to  the  youth.  On  the  whole,  the  papers 
are  interesting  and  stimulating  and  should  be  useful  to 
many  youths  and  parents. 

W. 

M.ep)Si.n2=nira^  A.^tt(D!oa<0)fc>nIl©g 

AUTOMOBILE  REPAIRING  MADE  EASY:  A  Complete  Trea- 
tise Explaining  Approved  Methods  of  Repairing  All  Parts 
of  All  Types  of  Gasoline  Automobiles — By  Victor  W. 
Page,  author  of  "The  Modern  Gasoline  Automobile."  New 
York:  The  Norman  W.  Henlev  Publishing  Co.  Cloth;  6x9 
in.;  pp.  1,060;  479  illustrations.     $3  net. 

Because  of  ;\Ir.  Page's  reputation  as  a  careful  writer 
on  automobile  engineering  one  is  strongly  inclined  to  the 
belief  that  the  title  this  book  bears  was  selected  by  the 
])ublishers  rather  than  by  the  author.  "Automobile  Re- 
])airing  Made  Easy"  may  be  a  very  good  title  to  attract 
])urchasers,  but  anyone  with  the  tliorough  knowledge  of 
automobile  work  that  i\lr.  Page  possesses  knows  that  the 
jiroper  comment  on  the  title  "Automobile  Repairing  Made 
Easy"  is  the  comment  of  the  old  lady  who  saw  a  giraffe 
for  the  first  time,  "There  ain't  no  such  animal." 

The  present-day  automobile  is  a  marvelous  ])iece  of 
mechanical-  and  electrical-engineering  design.  A  first- 
class  garage  repairman  might  be  supposed  to  be  able  to 
understand,  repair  and  adjust  each  and  any  part  of  the 
complicated  mechanism,  not  only  of  the  hundred  and 
more  cars  of  different  makes  now  on  the  market,  but 
also  of  a  miscellaneous  assortment  of  cars  of  an  earlier 
vintage  containing  many  features  of  design  now  obsolete. 
The  proper  comment  again  regarding  this  hypothetical 
first-class  garage  man  is  that  "there  ain't  no  such  ani- 


mal." One  of  the  best  evidences  of  the  high  (|nality  of 
work  done  by  the  motor-car  designers  of  the  present  day 
is  that  the  average  car  gets  along  as  well  as  it  does  in 
view  of  the  poor  work  in  repair  and  adju.<tment  that  is 
ol'ten  done  in  the  ordinary  garage. 

It  is  hardly  to  be  expected  that  the  poorly  paid  gar- 
age repairman  will  study  this  Iwok.  Those  who  will  read 
and  benefit  by  it  will  be  the  chauffeurs  who  look  after  the 
cars  that  they  drive,  who  are  generally  more  skillful  me- 
chanics than  the  garage  repairmen.  It  will  be  a  good 
investment  for  any  motor-car  owner  to  place  a  copy  in 
the  hands  of  his  cliauffeur. 

The  book  appears  to  be  thoroughly  i)racti(al  and  .sets 
forth  uptodate  practice  in  the  repair  and  adjustment  of 
the  latest  types  of  cars,  including  such  recent  features 
as  wire  wheels,  starting  .systems — mechanical,  pneumatic 
and  electric — lighting  systems,  \acuum-feed  api)aratus, 
etc.  In  describing  the  repair  of  scored  cylinders  the  author 
mentions  filling  in  the  score  by  the  autogenou.s-wel(ling 
process,  but  does  not  mention  a  new  process  by  which 
the  groove  is  filled,  it  is  claimed,  without  sul)jectiiig  the 
metal  to  heat. 

Besides  the  chapters  dealing  wilii  automobile  mechan- 
ism other  chapters  treat  of  the  design  and  equipment  of 
repair  shops  for  motor  cars  and  the  operations  of  various 
shop  processes,  such  as  welding,  annealing,  soldering, 
brazing.  A  chapter  on  shop  kinks  and  a  series  of  u.se- 
ful  tables  are  also  noteworthy. 


INVENTIONS  AND  PATENTS — By  Philip  E.  Edelman.  author 
of  "Experimental  Wireless  Stations,"  etc.  New  York:  D. 
Van  Nostrand  Co.     Cloth;  5x8  in.;  pp.  ix  -|-   288.     $1.50  net. 

The  author  of  this  book  disclaims  any  attempt  to  write 
a  treatise  upon  patent  law  or  to  give  to  tiie  average  man 
instruction  that  will  encourage  him  to  act  as  his  own 
patent  attorney.  His  aim  has  been  to  give  such  infor- 
mation on  patent  matters  as  the  average  inventor  or 
engineer  or  manufacturer  stands  in  need  of,  without  going 
into  the  technicalities  of  patent  law. 

It  is  a  difficult  matter  in  compiling  a  book  of  this  sort 
to  know  what  to  put  in  and  what  to  leave  out.  On  the 
whole  the  author  seems  to  have  used  good  judgment  in 
his  selection  of  matter.  Particularly  commendal)le  is  his 
warning  again.st  a  number  of  the  fraudulent  or  semi  fraud- 
ulent practices  that  are  common  in  connection  with  the 
patent  business. 

An  appendi.x  of  some  50  pages  contains  brief  summaries 
of  court  decisions  on  patent  matters.  However  useful  the.se 
may  be  to  an  attorney,  it  is  doubtful  whether  the  average 
user  of  this  book  will  i)e  able  to  obtain  pi-actical  infor- 
mation from  them. 

ANNUAL  REPORT  OP  THE  LIBRARY  BOARD,  UNITED 
ENGINEERING  SOCIETY,  FOR  1915 — New  York  (29  West 
39th  St.):  The  Society.     Paper;   8x10   in.;   pp.   28. 

In  view  of  the  ])ending  projjosition  that  the  American 
Society  of  Civil  Engineers  shall  remove  its  headquarters 
and  consolidate  its  library  with  the  library  of  the  other 
three  great  national  engineering  .societies,  the  report  of 
the  board  that  carries  on  this  library  is  of  special  interest 
at  this  time.  On  Dec.  31,  1915,  the  library  contained 
(!2,446  books  and  ])am])hlets.  The  total  recorded  number 
of  visitors  to  the  library  in  1915  was  12,820.  There  were 
()79  requests  for  outside  .service  for  furnishing  reference 
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\\>\-.  iiiiikiiii;  trniislnf ions  iiiul  |iic|iiiriiiL;  plmtoslnl  cdiiics. 
Till'  total  cost  of  carniiij;:  on  llic  lil)iiirv  I'df  tlif  vfiir  wiis 
$Ui,;{80,  ol' wliicli  iilmiit  $;t,()0()  was  n'liiiiicd  in  |iiiviiu'iits 
niadi'  for  sciirclu's,  sales  of  diipliratc  Imuks,  {'ii-.  In  tlir 
rcadin;^  room  rondnrtcd  in  llir  liliraiy  S".' 1  rciinlarly 
|)id)lisli('<l  |M'i-iodicals  arc  i'iti^immI,  licsidcs  a  lai'^c  nunihcr 
id'   otiicr    pulilications. 

I[iroira  auTkcdl  Steel  Blleat  TreatBimeEiit 

U'kvikwko  nv    K.   N.  Si-Ki.i.Kir'' 

Till';  MKTAlJ-dCRAPIlY  AND  IIKAT  TUKATMKNT  OK  IRON 
\.\|)  S'n':iOl, —  l!v  AUiiMt  Sauvour.  I'lofi'ssoi-  of  MctiiUmny 
ami  MrtalloBtaphy  ii\  Harvard  University  and  tlio  Massa- 
ihusotts  Instltutf  (if  Ti'chnolouy.  Second  idltioii.  Catn- 
brldKP.  Mass.:  Sauveur  &  Hoylston.  Clolh;  S\\l  in.;  pp. 
xvi    +    4S6;   438   Illustrations.     $6,  net. 

Tlio  l)ook  named  is  a  revised  edition  of  the  "Metal- 
lo'irapliy  of  Iron  and  Steel"  by  the  same  author,  which 
<iiicc  its  first  issue  in  li)13  has  become  the  most  widely 
ii.scd  treatise  on  this  subject  in  America.  The  pre.sent 
work  marks  a  further  development  in  the  author's  con- 
tributions to  metallography,  both  theoretical  and  practical, 
and  ini-ludes  many  of  his  most  imjiortant  ])apers  and  lec- 
tures on  this  subject. 

^letallograpliy,  particularly  as  applied  to  the  study  and 
control  of  heat-treatment,  is  of  far  more  importance  at 
the  present  time  to  the  iron  and  steel  industry  than 
ever  before.  No  steel-works  laboratory  is  complete  with- 
out a  microscope  and  means  for  the  preparation  of  speci- 
mens, although  the  use  of  this  instrument  in  any  particu- 
lar works  may  be  coniined  to  a  comparatively  limited 
Held.  This  is  particularly  true  in  the  finer  lines  of  steel 
products  where  the  microscope  is  almost  indispensable. 
Metallography  has  not  taken  the  place  of  other  means  of 
investigation  to  any  important  extent,  but  has  become  a 
valuable  aid  in  nearly  all  kinds  of  metallurgical  work. 

Professor  Sauveur's  treatise  has  been  almost  entirely 
rQset  and  comprises  27  chapters  and  an  appendix  dealing 
with  the  nomenclature  of  the  microscopic  constituents. 
The  work  has  been  enlarged  and  unified,  the  chapters 
and  pages  numbered  consecutively  and  a  fairly  complete 
index  provided — all  of  which  adds  materially  to  the  value 
of  the  work  and  marks  quite  an  improvement  over  the 
previous  edition.  The  practical  portion  of  the  subject 
is  treated  first,  leaving  the  more  complicated  theoretical 
parts  to  the  last  few  chapters.  This  arrangement  ^vill 
be  of  convenience  to  the  engineer  or  student  who  is  be- 
ginning the  study  of  metallography,  and  tends  to  encour- 
age an  interest  in  the  subject. 

The  general  plan  of  treatment  includes  related  matter 
of  a  metallurgical  character  dealing  with  the  processes 
of  manufacture  in  a  general  way,  so  that  the  reader  who 
is  unfamiliar  with  the  metallurgy  of  iron  and  steel  will 
be  able  to  follow  the  subject  intelligently.  There  are  a 
few  points  dealing  with  the  practical  application  of  heat- 
treatment  that  require  some  modification ;  for  instance, 
in  regard  to  the  heating  for  annealing  (page  233)  it  will 
be  found  in  annealing  large  quantities  of  soft  steel  under 
0.10  carbon  that  the  minimum  temperature  given  is  about 
50°  C.  too  low  to  secure  uniform  refinement  of  grain. 
However,  anyone  in  charge  of  annealing  operations  would 
not  be  misled  by  this,  as  the  work  would  be  checked  by 
fracture  or  microscopic  examination  without  relying  sole- 
ly on  the  pyrometer  readings.     In  this  way  experience 
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wdidd  soon  cslnlili>li  the  lowest  teniperalni'c  at  wliieli 
reli.'dile  results  might  be  oli|;iined  under  .-hop  conditions. 
Tlie  practical  applnalion  of  metallogi'apby  is  now  fully 
iceogni/cd  and  its  Held  of  ii.sefulness  well-deliiicd  in  sup- 
plemcnting  and  checking  other  operations  and  in  research 
work.  l''or  this  reason  and  in  view  of  the  recent  enor- 
mous expansion  in  the  iron  and  steel  indu.stry  in  this 
country,  there  siiould  Im'  a  wide  fiidd  of  us(!  for  a  treatisf; 
of  tills  kind. 


Es&^ineer  Hero  s^mdH  A^atlior 

W'lOli  OF  STIOKI/ — Hy  Cyrus  Townscnd  Hrady  and  C^yrus 
Townsend  Mrady,  .Jr.,  Civil  Hngineer.  New  York:  Flemlnj; 
11.  Ucvcll  Co.  Cloth:  i;.\,s  ill.;  i)p.  3GG;  lllu.strated.  $1.3.'i 
net. 

Seldom  do  engineers  allempt  novel  writing,  however 
niucli  some  of  them  may  di'aw  on  their  imagination.  Now 
and  then  a  novelist  features  an  engineering  enterprise 
to  give  realism  or  movement  to  a  ,story.  In  the  book 
before  us  an  engineer  who  1ms  contributed  to  the  col- 
umns of  En(/ineerinf/  News  more  than  once  has  collab- 
orated with  his  father,  who  has  a  long  list  of  novels  to 
ins  credit,  to  pi-oduee  a  story  which  has  an  engineer  for 
a  iiero  and  several  other  engineers  as  prominent  char- 
acters, while  the  plot  centers  around  the  failure  of  a 
great  bridge  and  the  saving  of  a  big  dam  from  destruc- 
tion. As  might  be  expected,  the  novel  affords  a  pleasing 
contrast  with  some  others  that  have  dealt  with  engineering 
matters. 

Although  the  authors  disclaim  having  described  any 
actual  structure,  the  main  feature  of  the  novel  is  closely 
modeled  on  the  physical  aspects  of  the  collap.se  of  the 
Quebec  Bridge.  On  the  sudden  death  of  the  designer  of 
the  bridge  at  the  news  of  the  disaster  his  son,  who  is 
the  hero  of  the  story,  assumes  responsibility  for  the  fail- 
ure of  the  bridge,  although  he  had  privately  warned  his 
father  of  the  weakness  of  the,  compression  members.  This 
action  not  only  ruins  the  professional  reputation  of  the 
hero,  but,  with  reputation  lost,  he  foregoes  the  hand  of 
the  daughter  of  the  president  of  the  contracting  bridge 
company.  The  girl  and  a  "representative  of  Engineering 
News,"  a  classmate  of  the  hero,  join  forces  in  an  attempt 
to  prove  that  the  hero  was  not  responsible  for  the  bridge 
and  in  a  further  attempt  to  trace  him  to  the  new  field 
of  action  where  he  has  gone  to  build  up  a  new  engineer- 
ing reputation  under  an  assumed  name.  They  find  him 
in  the  very  act  of  saving  a  large  dam  from  destruction 
by  overtopping,  but  this  achievement  almost  costs  him 
his  life.  At  just  this  moment  the  truth  about  the  design 
of  the  bridge  comes  out,  and  all  is  well  for  the  hero  as 
soon  as  he  recovers  from  his  injuries. 

After  so  striking  and  well-told  an  engineering  accident 
as  that  of  the  bridge  failure,  no  little  skill  was  required 
to  sustain  the  interest  in  recounting  the  construction 
and  threatened  loss  of  the  dam,  but  this  is  well  done. 

The  real  editor  of  Engineering  News  has  but  two  com- 
plaints to  make  about  the  story — a  minor  and  a  major  one. 
Although  he  can  but  acknowledge  with  due  thankfulness 
the  part  played  by  the  special  representative  of  the  News, 
the  editor  mildly  suggests  that  it  was  hardly  fair  to 
leave  his  man  Eodney  to  contend  between  feelings  of  joy 
over  the  finding  and  justification  of  the  hero  and  sorrow 
over  the  consequent  loss  of  the  fair  Helen,  whom  he  was 
ready  to  console  after  a  decent  interval.     It  really  seems 
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iis  th<)u<?li  the  autliors  iiiij;lif  liavc  jirovidcd  n  second  ^irl 
for  Kodiicy  to  I'all  l)ack  on. 

The  major  and  really  serious  complaint  of  tlie  editor 
is  that  the  hero  and  tlie  story  alike  are  marred  by  leading 
the  hero  into  a  series  of  downright  lies  to  save  the  repu- 
tation of  his  dead  father  at  the  expense  of  his  own  repu- 
tation, the  happiness  of  the  lieroine  and  scientific  truth. 
The  hero  proved  to  his  own,  but  not  to  his  fatlier's  sat- 
isfaction by  the  "empiric  fornralas  of  Schmidt-Cliemnitz" 
that  the  lacing  for  the  great  compression  member  "C-IO- 
R"  was  weak.  He  deferred  to  the  judgment  of  tlie  older 
man ;  but  when  the  failure  of  the  bridge  demonstrated 
that  judgment  to  be  wrong,  the  hero  should  eitlier  have 
remained  silent  or  else  have  been  the  first  to  make  the 
truth  known  that  an  "empiric;  formula"  had  been  verified 
by  the  most  ]iractical  of  tests — and  tlie  sacrifice  of  one 
hundred  and  fifty  lives. 

FoiT  Users  of  HEasttrtmsimoiiatls 

METRO  MANUAL:  A  Haiulbook  for  Engineers  on  Transits, 
Tachymetcrs.  Theodolites,  Alidades,  Levels,  etc.  Roches- 
ter, N.  Y.:  Bausch  &  Lonib  Optical  Co.  Leather;  4x7  in.; 
pp.  199;  illustrated.     Distributed  free  of  charge. 

A  distinctly  new  thing  presents  itself  to  instrument- 
using  members  of  the  profession  in  this  handbook.  It 
discusses  instruments  with  respect  to  precision  and  error. 
The  remarkable  "internal  focusing"  and  reciprocal  level- 
sighting  arrangement  brought  out  not  long  ago  is  ex- 
plained, as  are  several  other  devices  special  to  the  firm 
issuing  the  book.  j\Io.st  of  the  matter,  however,  has 
application  to  all  makes  of  instruments.  Whoever  uses 
surveying  instruments  will  appreciate  a  careful  reading 
of  the  book. 

'm 

Four  reports  dealing  with  sewage  disposal  in  as  many 
cities  have  recently  appeared.  From  Cleveland  comes  a 
"Report  on  Tests  at  Sewage-Testing  Station,"  by  Robert 
Hoffmann,  Commissioner  and  Chief  Engineer;  R.  Win- 
throp  Pratt,  Con.sulting  Sanitary  Engineer,  and  Harry  B. 
Hommon,  Chief  Chemist  and  Bacteriologist.  The  Cleve- 
land tests  extended  from  the  latter  part  of  1912  to  the 
early  part  of  1914.  An  article  describing  the  tests  appeared 
in  Engineerinrj  N^eirs  of  Feb.  13,  1913.  A  considerable 
part  of  the  second  annual  report  of  the  Sewerage  Com- 
mission of  i\Iilwaukce  is  devoted  to  sewage  disposal,  in- 
cluding various  experiments  carried  out  under  the  direc- 
tion of  T.  Chalkley  Hatton,  Cliief  Engineer,  and  William 
R.  Copeland,  Chief  Cliemist.  From  California  comes  the 
"Report  of  the  Board  of  Engineers,  Sewage  Disjiosal,  to 
the  Cities  of  Pa.sadena,  South  Pasadena  and  Alhambra," 
sul)niitte(l  on  Mar.  27.  The  board  was  composed  of  R. 
V.  Orbison,  Pasadena,  president;  Charles  E.  Hewes,  Al- 
iiambra,  secretary;  and  John  MacMillan,  South  Pasa- 
dena— city  engineers  of  each  of  the  cities  named.  The 
tliree  cities  have  already  bought  a  sewage  farm,  and  tiie 
report  recommends  a  plan  for  treating  sewage  so  as  to 
jiroduce  a  well-clarified,  nonputrefiable  effluent  that  can 
be  used  for  sewage  farming  or  that  can  be  discharged  into 
stream  at  will  without  producing  nuisance.  From  the 
point  of  view  just  indicated  the  investigation  is  particm- 
larly  interesting.  The  last  report  in  the  group  deals 
with  sewage  disposal  at  Houston.  Tex.,  and  is  by  E.  E. 
Sands,  city  engineer.  The  general  subject  of  sewage 
disposal  is  reviewed,  some  local  experiments  are  described, 
and  plans  are  given  for  treating  the  sewage  of  the  whole 
city  by  the  activated-sludge  process.     It  may  be  added 


tiiat  large  working  activated-sludge  units  have  already 
been  constructed  at  Cleveland  and  Milwaukee  and  that 
the  Milwaukee  report  previously  mentioned  gives  a  con- 
siderable amount  of  information  on  activatcd-.sludge 
experiment.s,  much  of  which  has  been  jjublished  in  J'Jngi- 
neeriiig  Neivs  during  the  past  year. 

Two  additions  to  the  series  of  lectures  delivered  at 
Columbia  University  under  the  Ernest  Kemptoii  Adams 
Fund  for  Pliysical  Research  have  ju.st  been  published, 
although  the  lectures  were  delivered  some  years  ago.  The 
earlier  of  these  is  "Eiglit  Lectures  on  Theoretical  Physics," 
by  I\Iax  Planck,  Professor  of  Theoretical  Physics  in  the 
University  of  Berlin  and  Lecturer  in  Mathematical 
Physics  in  Columbia  University  for  1909;  translated  by 
A.  P.  Wills,  Professor  of  Mathematical  I'liysics  in 
Columbia  University.  The  other  publication  is  entitled 
"Four  Lectures  on  Mathematics,"  by  .).  Iladamard, 
Professor  in  the  College  de  France  and  in  the  Ecole 
Polytechnique  and  Lecturer  in  Mathematics  and  Mathe- 
matical Plij'sics  in  Colunil)ia  University  for  1911.  These 
lectures,  which  deal  with  both  mathematics  and  physics, 
were  taken  down  by  Dr.  A.  N.  Goldsmith,  of  the  College 
of  the  City  of  New  York,  at  the  time  of  their  delivery 
and  were  revised  by  the  author  in  1914.  The  Adams 
Fund  Publications,  now  seven  in  number,  "are  distributed 
under  the  Adams  Fund  to  many  libraries  and  to  a  limited 
number  of  individuals,  but  may  also  be  bought  at  cost 
from  the  Coluniliia  University  Press,"  New  York  City. 

With  the  beginning  of  tlie  present  year  the  City  of 
Asheville,  N.  C,  began  publication  of  the  "jMunicipal 
Bulletin."  The  Health  Department  of  Asheville  has  for 
a  number  of  years  past  issued  a  live  and  readable  bulle- 
tin. Health  information  is  given  in  the  new  and  larger 
pamphlets,  together  with  interesting  items  regarding 
other  departments — both  current  matter  and  brief  sum- 
maries of  annual  reports.  The  attractively  designed 
cover  on  each  "Bulletin"  bears  a  quotation  pertinent  to 
such  a  publication.  The  quotation  for  the  February 
number  is  entitled,  "What  Is  the  Matter  with  the  City  ?" 
It  consists  of  a  few  sentences  written  by  Zueblin,  as 
follows : 

The  city  is  alive.  That  is  the  trouble  with  it.  It  is  alive 
and  KrowinK  hard  to  keep  clean,  hard  to  keep  straight,  hard 
to  regulate  after  dark  and  on  Sundays — all  because  it  is  so 
much  alive. 

The  inside  and  outside  of  each  f)ack  cover  are  utilized 
to  give  certain  "municipal  facts." 
W. 

An  echo  of  the  great  European  War  is  found  in  a  book 
just  published  under  the  direction  of  the  Comite  Central 
des  Houilleres  de  France,  entitled  "Quelques  Idees 
Americaines  Modernes  sur  la  Formation  des  Ingenieur.s," 
by  Andre  Rabut,  a  French  engineer.  The  book  is  a 
translation  of  a  number  of  (>xtracts  from  Waddell  and 
Harrington's  well-known  "Addresses  to  Engineering  Stu- 
dents." According  to  J.  A.  L.  Waddell,  the  story  of 
its  production  is  as  follows: 

Wlien  the  book  was  issued,  Mr.  Waddell  sent  a  com- 
plimentary copy  to  Charles  Ralmt,  one  of  the  leading 
engineers  of  France,  well  known  not  only  in  that  country, 
but  all  over  the  world,  becau.se  of  his  practical  investi- 
gations in  railroad  work.  After  reading  the  book,  Mr. 
Rabut  sent  it  to  his  son  Andre,  who  had  entered  the 
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-Millill;;-  I  )l'|Uir(lllCllt  of  lllr  l''iviirll  (  I'nMTIIIIirllt.  Tlir 
yollll;,'  Illilll  was  M>  |i|ciisc(|  with  Ihr  ImmiK  llial  lie  widic 
to  Mr.  \Vh(1(IcII.  askiiii^  pfrniissinii  In  tniiisliilc  porliotis 
of  i(  for  |>iilili(!itioii  in  oiii- of  the  ( ii)\riiiinctil  iicrioiliciils. 
Mr.  Wihidrll  a-nvil  rca.lilv,  and  Mr.  1,'al.iil  spnil  sonic 
(inic  on  llu'  wuik.  JuM  after  the  war  started,  .Mr.  Wad 
dell  reeeixed  a  letter  from  tiie  translator  saviM;,^  that  the 
i)ook  had  heen  set  nji  in  tvpe.  lint  that  on  aeeonnt  of 
the  war  its  pidtliration  wonid  lia\e  In  he  defei'red.  lie 
announced  that  he  was  ^oini;-  to  the  front  and  thai  he  had 
made  arranucnu'nts  with  his  wife  to  make  sure  of  the 
]Mihlicalioii   of   llie   iiani|)hlet    in   ease  of   liis   dcatii. 

I''i\e  days  aftci-  I'carhinu-  the  trenches  he  was  killed, 
hut  in  accordance  with  his  wishes  his  widow  and  his 
I'aflu'r  arrauiicd  for  tl:e  |iuhlicalion,  which  has  now  lu'cn 
made. 

:^ 

Tlio  curious  and  the  learned,  the  gcolofrist  and  the 
niatheiuatician  and  also  (he  enjjineer  who  can  qualify 
in  one  or  more  of  the  resiH'cts  indicated  will  welcome 
■■The  Strength  id'  the  Earth's  Crnst,"  a  series  of  papers 
1)_V  Joseph  Barrell  which  have  heen  reprinted  fron.  the 
Journal  of  Grologi/,  1!)1 1  and  1915,  and  make  up  a  vol- 
muo  of  about  250  pages.  (Yale  Cooperative  Store,  New 
Haven.  Conn.,  Toe,  postage  extra.)  It  will  be  com- 
forting to  some  who  tread  this  mundane  sphere  to  be 
assured,  in  the  language  of  "L.  V.  P.,"  who  reviews  the 
papers  in  the  American  Journal  of  IScienre  fur  December, 
1915,  that: 

The  author  finds  that  the  crust  is  very  strong  when  meas- 
ured by  its  capacity  -to  support  great  deltas,  mountain  ranges 
or  large  internal  loads  due  to  v.-iriations  in  denslt.v  not  in 
accord  with  topograpliy,  while  on  the  other  hand  the  altitudes 
of  the  continents  as  a  whole  or  in  large  sections  sliow  nearly 
perfect  isostasy.  The  maintenance  of  such  isostatic  conditions 
through  geologic  time,  in  spite  of  opposing  geologic  activities, 
is  held  to  imply  the  existence  of  a  zone  of  undertow  below 
the  zone  of  compensation,  which  is  both  thick  and  wealt  to 
shearing  stresses.  Geologically  such  a  zone,  called  the 
asthenosphere — the  shell  of  weakness — must  have  important 
bearings,  which  are  treated  in  the  later  portions  of  the  work. 

Engineering  News  ventures  to  express  the  hope  that 
the  condition  of  "nearly  perfect  isostasy"  established  by 
the  author  will  offset  any  feeling  of  apprehension  caused 
by  the  disclosure  of  the  shearing-stress  weaknesses  in 
the  asthenosphere. 

^: 
]\Iemoirs  of  the  late  Alfred  Noble  have  recently  been 
published  by  both  the  American  Society  of  Civil  Engineers 
and  the  Western  Society  of  Engineers.  The  care  taken  in 
tlie  preparation  of  these  memorial  biographies,  as  well  as 
the  wide  circle  from  which  the  tributes  they  contain  were 
gathered,  is  worthy  of  the  unique  position  Mr.  Noble  held 
in  the  American  engineering  profession.  It  would  be  dif- 
ficult to  name  an  engineer,  for  a  generation  past,  who  has 
won  the  esteem  and  affection  of  the  profession  as  a  whole 
as  did  Alfred  Noble.  Many  of  Mr.  Noble's  friends  and 
associates  outside  the  membership  of  these  societies  will 
appreciate  the  work  that  has  been  done  and  will  doubtless 
be  glad  to  obtain  copies. 

■m 

Promises  of  books  to  be  held  for  shipment  until  the 
close  of  the  war  are  desired  by  the  Belgium  Scholarship 
Committee,  309  Wilkins  Building,  Washington,  D.  C. 
The  appeal  is  being  made  primarily  to  American  libraries, 
other  educational  institutions  and  learned  societies.  Sets 
of  publications  of  the  latter  are  desired.  The  request 
for  books  and  also  for  a  fund  for  the  reconstruction  of 


Ki'l-ium,  especially  in  the  educational  lield,  is  being 
made  hy  the  committee  named,  which  includes  among  its 
mcmhers  the  presidents  of  a  number  of  leading  Aniericaii 
colle-cs  and  universities.  K'iehanl  (,',  Maclaurin,  I'resi- 
deiil  of  the  .Massachusetts  Inslitiile  (d'  'i'echiiology,  in  one 
of  ihe  idllegc  presidents  on  the  lisl.  'I'hi're  are  also  a 
niimher  of  engineers  on  the  coiumittee,  of  which  Nevil 
M.  I  lojikiiis,  (decfrical  engineer,  is  cbairnian.  Dr.  (ieorge 
Sarton,  of  the  I'niversity  of  (Iheiit,  iJclgium,  is  secretai-y 
<'f  Ihe  committee,  with  olliees  in  Washington  at  the 
address  already  given. 

;/; 

.Many  facts  and  ligures  as.seiiible(|  under  the  caption 
"Melhods  and  Costs  of  Collecting  and  Disposing  of  (Jar- 
hage  in  Cities"  have  been  printed  as  He])ort  No.  52  of 
the  State  Bureau  of  .Municipal  Information  of  the  New 
York  State  Conference  of  Mayors  and  Otlier  City  Olli- 
cials.  (W.  P.  Capes,  Director,' Albany,  N.  Y.)  Various 
systems  of  gai-bage  collection  and  disjiosal  are  dcseriiuMl, 
and  information  is  given  as  to  (lis])osal  in  different  cities. 
In  addition  to  the  text  the  report  contains  two  large 
folding  tables:  (1)  "Methods  and  Costs  of  Collection" 
and  (2)  "Methods  of  Disposal."  The  statistical  and  de- 
scriptive information  given  is  by  no  means  confined  to 
cities  of  New  York  State. 

'Al 

"Variations  in  Precipitation  as  Affecting  Water-Works 
Engineering,"  by  Carl  P.  Birkinbine,  together  with  dis 
cussion  by  various  engineers,  occupies  more  than  100 
pages  of  the  Journal  of  the  American  Water-Works 
Association  for  March,  1916  (47  State  St.,  Troy,  N.  Y.). 
A  group  of  papers  on  water  filtration  and  related  sub- 
jects fill  some  70  pages  additional,  besides  which  other 
topics  are  treated. 

^. 

Among  the  recent  bulletins  of  the  Bureau  of  Munici- 
pal Research  (261  Broadway,  New  York  City)  mention 
may  be  made  of  "Legal  Right  of  Civil  Service  in  the 
City  of  New  York"  ($1)  ;  "Standardization  of  Public 
Employment"  (two  numbers,  $1  each),  relating  to  both 
New  York  State  and  City,  and  "Training  for  Municipal 
Service"  (50c.),  the  latter  also  relating  chiefly  to  New 
York  City. 

:♦: 

A  valuable  study  of  street-cleaning  costs  in  ]\Iilwaukee 
has  been  published  by  the  local  Bureau  of  Municipal  Re- 
search (Prof.  John  C.  Davis,  Director)  under  the  blind 
title,  "Efficiency  and  Economy  in  Municipal  Work  by 
Modern  Type  of  P]quipment."  Squeegeeing,  flushing, 
sprinkling,  rotary  brooms  and  pick-up  sweepers  are  re- 
viewed 
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[So  far  as  possible  the  name  of  each  publisher  of  books  or 
pamphlets  listed  in  these  columns  is  given  in  each  entry.  If 
the  book  or  pamphlet  is  for  sale  and  the  price  is  known  by 
the  editor,  the  price  is  stated  in  each  entry.  Where  no  price 
is  given  it  does  not  necessarily  follow  that  the  book  or  pam- 
phlet can  be  obtained  without  cost.  Many,  but  not  all,  of  the 
pamphlets,  however,  can  be  secured  without  cost  ,at  least  by 
inclosing  postage.  Persons  who  are  in  doubt  as  to  the  means 
to  be  pursued  to  obtain  copies  of  the  publications  listed  in 
these  columns  should  apply  for  information  to  the  stated  pub- 
lisher, or  in  case  of  books  or  papers  privately  printed,  then 
to  the  author  or  other  person   indicated   in   the  notice.] 

AMERICAN  ELECTRIC  RAILWAY  ENGINEERING  ASSO- 
CIATION; Proceedings  of  Annual  Convention  held  in  San 
Francisco,  Oct.  4-8,  1915 — New  York  City  (8  West  40th  St.): 
E.  B.  Burritt,  Secretary.  Cloth;  6x9  in.;  pp.  623;  illus- 
trated. 
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nil':  AMEUICAN  ROAD:  A  Non-EnpineerinR  Manual  for  Prac- 
tical Road  Huihlers — By  James  I.  Tucker,  Professor  of 
Civil  EriKi'K-'t'riiiK.  University  of  Oklalioma,  and  Consult- 
ing State  lOnRincer,  Oklahoma  Department  of  Highways. 
Norman,  Okla.:  I'uhlishers,  "The  American  Road."  Cloth; 
5x8  in.;  pp.  X  -f-  2:!.'');  illustrated.  $1.08  by  mail.  Sold  by 
booksellers   and    publishers. 

Till':  AMERICAN  YEAR  BOOK:  A  Record  of  Events  and 
I'rogress,  ItflT) — Edited  by  Francis  G.  Wickwaro,  with  Co- 
operation of  a  Supeivisory  Board  Representing  National 
Learned  Societies.  New  York:  D.  Appleton  &  Co.  Cloth; 
5x8   in.;   pp.   S62.      $3.50. 

AVNPAL  REPORT  OF  THE  HIGHWAYS  DIVISION  OF  THE 
'  DEPARTMENT  OF  PL'HLIC  WORKS  AND  MINES.  PROV- 
INCE OF  NOVA  SCOTIA,  and  of  tin-  Lars.-r  Bridges  and 
Subsidized  Railways  for  the  Year  Endc.l  Srpt.  30,  1915 — 
By  Hiram  Donkin,  Road  Commissioner  and  Provincial 
Engineer,  Halifax,  N.  S.  Paper;  7x10  in.;  pp.  62;  illus- 
trated. 

ANNUAL  REPORT  OF  WATER  RIGHTS  BRANCH,  DEPART- 
MENT OF  LANDS  OF  BRITISH  COLUMBIA,  FOR  191.5— 
Victoria,   B.   C.      Paper;    7x10    in.;    pp.    56;    illustrated. 

ANNUAL  REPORT  OF  WATER-SUPPLY,  SEWERAGE  AND 
DRAINAGE  DEPARTMENT  OF  WESTERN  AUSTRALIA 
FOR  1914-15 — Perth,  Western  Australia.  I'aper;  8x13  in.; 
pp.   109;   illustrated. 

BULLETINS,     UNITED     STATES     DEPARTMENT     OF     AGRI- 
CULTURE— Washington,  D.  C.     Paper;  6x9  in.;  illustrated. 
No.    314,    Mcniiods    for    thi'    Examination    of    Bituminous 
Road    Material.s — By    Prevost    Hubbard,    Chemical    En- 
gineer,  an<l   Charles   S.   Reeve,   Chemist.      Pp.    4S. 
No.   347,   Methods   for   the   Determination   of   the   Physical 
Properties  of  Roadbuilding  Rock — By  Frank  H.  Jack- 
son,  Jr.,   Assistant   Testing   Engineer.      Pp.    2S. 

THE  CIVIL-SERVICE  LAW  AND  RIFLES  AND  REGULA- 
TIONS FOR  THE  CLASSIFIED  SERVICE  (State  of  New 
York)  as  Amended  to  Feb.  S,  1916 — Albany.  N.  Y.:  John  C. 
Birdseye,  Secretary,  State  Civil  Service  Commission.  Paper; 
6x9  in.;  pp.   92. 

COAL:  ITS  ECONOMICAL  AND  SMOKELESS  COMBUSTION— 
By  James  F.  Cosgrove.  Philadelphia,  Penn.  (357  West 
Duval  St.,  (lermantown) :  Technical-Book  Publishing  Co. 
Cloth;  6x9  in.;  pp.  273;  33  illustrations.     $3. 

THE  DIESEL  ENGINE  IN  PRACTICE — By  J.  E.  Megson  and 
H.  S.  Jones.  San  Francisco:  Technical  Publishing  Co. 
Flexible  leather;  4x7  in.;  pi).  136;  36  illustrations.     $2. 

ELECTRICAL  ENGINEERING  FIRST  COURSE— By  Ernst 
Julius  Berg,  Piofessor  of  Electrical  Engineering,  and 
Walter  Lyman  Upson,  Associate  Professor  of  Electrical 
Engineering,  Union  College,  Schenectady,  N.  Y.  New  York: 
McGraw-Hill  Book  Co.  Cloth;  6x9  In.;  pp.  xii  -|-  416;  296 
illustrations.     $4  net. 

FLOOD  CONTROL  AND  RECLAMATION  IN  CALIFORNIA— 
By  V.  S.  McClatchy,  President,  State  Reclamation  Board 
of  California.  [Paper  presented  at  Annual  Meeting  of  the 
National  Drainage  Congress  at  Cairo,  111.,  Jan.  20,  1916.] 
Sacramento,  Calif.:  The  Board.  Paper;  6x9  in.;  pp.  8;  map 
illustrating  Sacramento  River   Flood   Control    Project. 

(JEOLOGIC  ATLAS  OF  THE  UNITED  STATES— Washington, 
D.  C. :  United  States  Geological  Survey.  Stiff  pai)er;  17x22 
in.;  illustrated.  25c.  each.  Folios  Nos.  195,  Belleville  and 
Breese  (Illinois),  pp.  13;  196,  Phillipsburg  (Montana),  pp. 
25;  197,  Columbus  (Ohio),  pp.  15;  198,  Castle  Rock  (Colo- 
rado), pp.  13. 

GOOD-ROADS  BULLETIN  FOR  ILLINOIS  PUBLIC  SCHOOLS— 
Edited  by  James  H.  Green  and  Ira  O.  Baker,  Members  of 
the  Faculty  of  the  University  of  Illinois.  Springfield,  111.: 
Francis  (J.  Blair,  State  Superintendent  of  Public  Instruc- 
tion.     Paper;    6x9    in.;    pp.    32;    illustrated. 

IRRIGATION  MANAGEMENT:  The  Operation,  Maintenance 
and  Betterment  of  Works  for  Bringing  Water  to  Agricul- 
tural Lands — By  Frederick  Haynes  Newell,  Professor  of 
Civil  Engineering,  University  of  Illinois;  former  Director, 
United  States  Reclamation  Service.  New  York:  D.  Apple- 
ton  &  Co.     Cloth;  5x8  in.;  pp.  xi  +  306;  illustrated.     $2  net. 

LATHE  DESIGN,  CONSTRUCTION  AND  OPERATION,  with 
Practical  Examples  of  Lathe  Work — By  Oscar  E.  Perrigo, 
author  of  "Modern  Machine-Shop  Construction,  Equipment 
and  Management."  "Change-Gear  Devices,"  etc.  Revised 
and  enlarged  edition.  New  York:  Norman  W.  Henley 
Publishing  Co.  Cloth;  6x9  in.;  pp.  469;  350  illustrations. 
$2.50. 

THE  METALLOGRAPHY  OF  STEEL  AND  CAST  IRON — Bv 
Henry  Marion  Howe,  Professor  Emeritus  of  Metallurgy  in 
Columbia  University.  New  York:  Mc(Jraw-Hill  Book  Co. 
Cloth;  7x11  in.;  pp.  xxviii  +  641;  123  text  illustrations,  45 
plates.     $10  net. 

THE  METALLURfUSTS'  AND  CHEMISTS'  HANDBOOK:  A 
Reference  Book  of  Tables  and  Data  for  the  Student  and 
Metallurgist — Compiled  by  Donald  M.  Liddell,  Consulting 
Metallurgical  lOngineer  and  Sometime  Managing  Editor 
of  "The  Engineering  and  Mining  Journal."  New  York: 
McGraw-Hill  Book  Co.  Flexil)le  leather;  4x7  in.;  pp.  vii  -f 
603.     $4   net. 

MODERN  STARTING,  LIGHTING  AND  IGNITION  SYSTEMS: 
A  Complete  Exposition  Explaining  All  Forms  of  Electrical 
Ignition  Systems  Used  with  Internal-Combustion  Engines 
of  All  Types — By  Victor  W.  I'age,  author  of  "Automobile 
Repairing  Made  Easy,"  etc.  New  York:  Norman  W.  Hen- 
ley Publishing  Co.  Cloth;  5x8  in.;  pp.  509;  295  illustra- 
tions.     $1.50. 

THE  PREVENTION  AND  CONTROL  OF  EROSION  IN  NORTH 
CAIUJLINA.  WITH  SPECIAL  REFERENCE  TO  TERRAC- 
ING— By  F.  R.  Baker,  Assistant  Drainage  Engineer. 
Raleigh,  N.  C:  North  Carolina  Agricultural  Experiment 
Station.      Bulletin   236.      Paper;   6x9   in.;    pp.   27;    illustrate<l. 

THE  PROBLEM  OF  CITY  BEAUTIFICATION  AS  OBSERVED 
IN  EliROPE — By  George  T.  Hammond.  M.  Am.  Soc.  C.  E. 
[Reprinted  from  the  Twentieth  Annual  Report,  American 
Scenic  and  Historic  Preservation  Society.]  Brooklyn, 
N.  Y.  (215  Montague  St.):  The  Author.  Paper;  6x9  in.;  pp. 
42;    illustrated. 


PUBLI(;ATI0NS     of    the     united     states     BUREAU     OF 

MINES — Washington,    D.    C.      Paper;    6x9   in.;    illustrated. 

Miners'   Circular   No.    20,   How   a    Miner   (^an    Avoid   Some 

Dangerous  Diseases — By  A.  J.  Lanza,   Passed  Assistant 

Surgeon,     United     States    I'ublic    Health    Service,     and 

.Joseph      H.      White,      Sanitary      Engineer.      Bureau      of 

Mines.      I'p.   26,      Bulletin   No.   89,   Economic  Methods  of 

Utilizing   Western  Lignites — By   E.  J.   Babcock.   Pp.   73. 

PUBLICATIONS     OF     THE     UNITED     STATES     BUREAU     OF 

STANDARDS — Washington,  D.  C.      Paper;   7x10  in. 

Circular  No.   14.  Analyzed   Irons  and   Steels — Methods  of 
Analysis.      Pp.    17.      Scientific    Paper    No.    272,    Coi'rela- 
tion    of    the    Magnetic    and     Mechanical     Properties    of 
Steel — ^By    Charles    W.    Burrows,    Associate    Physicist. 
Pp.   38;   illustrated. 
RAILWAY   MONOPOLY   AND   RATE   REGULATION— By   Rob- 
ert   James    McFall,    Sometime     Fellow     in     Economics     in 
Columbia   University  and    Instructor   in    Economics   in   the 
University  of  Minnesota.     ["Studies  in  History,  Economics 
and   Public  Law,"   edited   by   the    Faculty   of   Political   Sci- 
ence of  Columbia  University.     Whole  No.  164.]     New  York: 
Columbia  University;  Longmans,  Green  &  Co.    Paper;  6x10 
in.;  pp.   223. 

REPORT  OF  THE  CHIEF  ENGINEER  OF  THE  MIAMI  CON- 
SERVANCY DISTRICT  (STATE  OF  OHIO):  Submitting  a 
Plan  for  the  Protection  of  the  District  from  Flood  Dam- 
age— Dayton,  Ohio:  Ezra  M.  Kulms,  Secretary.  In  Three 
Volumes.  Paper;  6x9  in.;  pp.  189  209  and  190;  illustrated. 
Accompanied  by  two  volumes  of  exhibits  containing  408 
drawings.      Vols.   I,   II   and    III,   25c.   each. 

REPCTRT  ON  THE  RIVERS  AND  LAKES  COMMISSION  OF 
ILLINOIS  ON  THE  ILLI.NOIS  RIVER  AND  ITS  BOTTOM 
LANDS,  with  Reference  to  the  ( 'cinserva  tioii  of  Agriculture 
and  Fisheries  and  the  Control  of  Floods — By  John  W. 
Alvord  and  Charles  B.  Burdick,  Consulting  Engineers. 
Chicago,  111.  (905  State  Building):  Charles  Christmann. 
Secretary  of  Commission.  Cloth;  6x9  in.;  pp.  141;  illus- 
trated. 

A  REPORT  ON  BILLBOARD  ADVERTISING  IN  SPRING- 
FIELD— Springfield,  Mass.:  City  Planning  Commission. 
Paper;  7x10  in.;  pp.  13;  illustrated. 

REPORTS  OF  THE  BOARD  OF  PUBLIC  UTILITY  COMMIS- 
SIONERS OF  THE  STATE  OF  NEW  JERSEY — Vol.  II 
June,  1913,  to  May,  1914.  Vol.  Ill,  May,  1914,  to  July.  1915. 
Trenton,  N.  J.:  Alfred  N.  Barber,  Secretary  of  the  Board. 
Cloth;   6x9  in.;  pp.   553   and   570. 
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Travel5im|^  Dra^-lLnime  Exscavsitlor 

'I'lic  triiM'lini,'  excavator  sliowii  in  I'^ii;'.  1  was  dcsi^^^ncil 
osiHvially  for  ditcli  work,  luil  is  used  also  in  ui'iicral 
jinulin^-  and  ^ravcl-pil  work  and  lias  tln'  jjarticular 
advanta^^H'  that  it  can  he  ciuiiloycd  in  handling;'  |ii|)c, 
backiilliiiji;  trenches  and  leveling;'  (ills  or  spoil  hanks. 

The  t"niine  is  of  steel  heains  and  is  ordinarily  24x."U) 
ft.,  hut  the  width  vaiies  from  1"^  to  10  ft.  The  greater 
widths  are  for  machines  that  stiaddle  ditch  or  other 
oxeavatious.  The  frame  is  mounted  on  four  wheels  of 
5-ft.  diameter,  having  tires  ;>  ft.  wide.  At  the  front 
end  are  a  steel  truss  to  carry  the  load  of  the  machinery 
and  a  steel  A-frame  supporting  the  steel  boom,  which 
is  50  ft.  long  and  huilt  of  a  pair  of  channels  connected 
by  bracing  and  stiU'ened  by  truss  rods.  Power  is  furnished 
by  a  TIeer  -10-hp.  gasoline  (or  kerosene)  engine.  The 
weight  of  the  ordinary  machine  in  working  order  is 
about  V?>  tons. 

The  bucket,  Fig.  2,  is  of  %-yd.  ca])acity  and  of  the 
front-dumping  type.     It  is  journaled  in  a  hail  to  which 


Bucket   in     Loading 
Posi+ion 


KIG.    2.     BUCKKT    FOR    DUAG-I>1NE    EXCAVATOR 

sf)oil  into  the  trench  or  ditch.  In  this  work  the  loaded 
bucket  is  not  hoisted,  but  is  simjjly  hauled  in  like  a 
scraper. 

Only  two  men  are  required — one  to  control  all  move- 
ments and  the  other  for  general  work  around  the 
machine.  On  tile  work  there  will  be  also  a  pipe  layer 
(m  the  trench)  and  his  helper.  The  weight  of  the 
ordinary  machine  is  about  13  tons.  This  excavator  is 
huilt  by  the  Economy  Excavator  Co.,  Iowa  Falls,  Iowa. 


nnaf; 


[^clhiBia© 


FIG.    L     DRAG-LINE   EXCAVATOR   AND    BACKFILLER 

the  hoisting  tackle  is  attached.  The  mouth  has  a  long 
hauling  bail  to  which  the  drag  line  is  joined.  The  dump 
line  is  led  from  this  bail  over  a  small  pulley  in  the 
hoisting  bail  to  a  stirrup  with  legs  fastened  to  the  sides 
of  the  bucket.  When  the  drag  line  is  slackened,  the 
bucket  overhauls  the  dump  line  and  swings  to  a  vertical 
position  in  the  bail,  thus  discharging  its  entire  load  and 
delivering  it  directly  beneath  the  bucket. 

The  machine  can  dig  a  trench  1  to  3%  ft.  wide,  a 
special  bucket  being  used  for  the  narrow  pipe  trenches.  It 
can.  cut  to  a  width  of  30  ft.  and  a  depth  of  over  20  ft. 
For  handling  pipe  or  drain  tile  a  pipe  hook  is  added  to 
the  hoisting  block,  thus  facilitating  the  work  where  large 
and  heavy  pipe  is  being  laid.  The  spoil  is  delivered  on 
one  side  of  the  trench,  leaving  the  other  side  open  for 
distributing  pipe,  etc.  For  backfilling,  the  machine 
travels  along  this  open  side,  and  the  bucket  scrapes  the 


A  backfilling  machine  that  is  operated  by  power  and 
controlled  entirely  by  one  man  is  shown  in  the  accom- 
])anying  views.  It  is  of  the  dragline  type,  handling  a 
scraper  which  pushes  the  earth  forward  instead  of  lifting 
it.  The  general  view.  Fig.  1,  shows  the  scraper  moved 
partly  through  the  spoil  bank.  Fig.  2  illustrates  the 
scraper,  which  has  a  horizontal  portion  only  long  enough 
to  get  a  hold  in  the  material  as  it  starts  its  forward  move- 
ment. Tliis  scraper  is  4  ft.  wide  and  has  a  steel  frame 
with  a  panel  of  oak  planking. 

The  machine  has  a  steel  nnderframe  mounted  on  wide- 
tired  wheels.     The  front,  or  steering,  wheels  are  24  in. 


FIG.   1.    ONE-MAN  BACKFILLER  AT  WORK  ON  A  TRENCH 
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in  (lianicter  iiml  12  in.  wide,  carried  by  an  axle  of  two 
5-in.  channels.  This  a.\le  is  jjivoted  to  permit  vertical  and 
horizontal  movement,  thus  giving  the  machine  a  three- 
point  support  on  rough  ground.  Tlie  rear,  or  driving, 
wheels  are  30  in.  in  diameter  and  18  in.  wide,  on  an 
axle  that  is  driven  hy  a  sprocket  chain.  A  pair  of  trans- 
verse A-frames  support  the  slieaves  for  the  boom  topping- 
lift  and  the  hoisting  cable  of  the  scraper. 

The  boom  is  adjustable  in  length.  The  heel  end  is 
10  ft.  long  and  V-shaped,  composed  of  a  pair  of  5-in. 
channels  with  crosshracing,  and  is  pivoted  to  the  main 
frame.  Three  extension  pieces  5  ft.  long,  one  of  which 
carries  the  end  sheaves,  provides  for  lengths  of  15,  20  and 
25  ft.,  according  to  the  desired  reach.  The  full  length 
is  shown  in  Fig.  1.  The  topping-lift  is  led  to  a  hand 
winch  on  the  A-frame. 

Power  is  furnished  by  a  single-cylinder  gasoline  en- 
gine of  10  hp.  or  a  two-cylinder  15-hp.  engine,  with 
roller-chain  drive  to  an  intermediate  shaft  geared  to  the 
two  drumshafts,  which  are  connected  to  the  drums  by 
clutches  of  the  internal  expanding-ring  type.     The  cables 
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PIG.    2.     SCRAPER   FOR   BACKFILLING   MACHINE 

are  %  in.  in  diametei,  with  a  10-in.  drum  for  the  hoist- 
ing line  and  a  15-in.  drum  for  the  hauling  line.  The 
intermediate  shaft  is  connected  by  bevel  gears  to  a  pro- 
pelling shaft  having  a  sprocket  wheel  for  the  chain  that 
drives  the  rear  axle.  The  maximum  speed  of  travel  is 
nearly  2  mi.  per  hr.  The  steering  mechanism  is  oper- 
ated by  worm  gearing,  with  chains  to  the  front  axle. 

The  backfiller  has  a  wheelbase  of  8  ft.,  a  width  of  7 
ft.  4  in.  over  the  wheels  and  a  height  of  9  ft.  8  in.  over 
the  A-frames.  Its  weight  is  about  5  tons.  This  machine 
is  built  by  Pawling  &  Harnischfeger,  Milwaukee,  Wis. 
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'4  Nipple 
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HOME-MADE  AHl   STPHON   FOR   CLEANING   OBJECTS 

At  the  opjwsite  end  of  the  tee  a  short  2-in.  nipple  was 
screwed  in  place,  its  inner  end  forming  an  orifice  with 
inside  diameter  of  1  in.  and  about  1  in.  from  the  end, 
as  shown.  To  the  branch  of  the  tee  was  screwed  a  short 
2-m.  nipple  having  a  ^/^-in.  opening.  The  device  is  really 
an  air  siphon. 

In  practice  the  discharge  ])ipe  was  used  as  a  handle,  its 
outer  end  Being  covered  by  a  wet  sack  for  collecting  dust 
and  flying  chips.  The  collector  pipe  was  25  ft.  long 
and  for  easy  handling  was  balanced  on  a  roller  carried  on 
a  frame  set  in  the  mouth  of  the  retort.  The  device  was 
extremely  satisfactory  on  the  work  upon  which  it  was 
employed. 


Streams  passing  under  railway  embankments  arc  util- 
ized in  some  instances  as  a  source  of  supply  for  water 
stations.  In  such  cases  the  supply  can  be  improved  by 
forming  a  pond  or  small  reservoir  on  the  upstream  side. 
To  provide  for  this  the  culvert  is  constructed  with  a 
vertical  leg  or  receiving  end,  having  its  top  at  the  de- 
sired elevation  of  the  pool.  Several  such  spillway  cul- 
verts have  been  built  on  the  Chicago  &  Eastern  Illinois 
R.E.  (L.  C.  Hartley,  Chief  Engineer). 

The  drawing  shows  one  at  Johnston  City,  III.  The 
pipe  culvert  ])roper  is  5  ft.  in  diameter,  ending  in  a  ver- 
tical extension  or  receiving  portion  of  concrete.  This  is 
octagonal  in  form,  8  ft.  high  above  the  top  of  the  pipe 
and  has  a  funnel-shaped  opening  with  its  top  or  s])illway 
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An  unusual  method  was  em])loyed  recently  to  remove 
brick  dust  and  chips  from  a  large  bank  of  gas  retorts. 
The  device  used  was  a  roughly  built  vacuum  cleaner  oper- 
ated by  compressed  air.  As  the  diagram  shows,  it  was 
made  of  a  2-in.  tee  with  a  portable  bushing  and  %-in. 
pipe  screwed  in  one  end.  The  nipple  on  this  pipe 
was  threaded  over  its  entire  length  of  6  in.  and  was  drawn 
down  to  a  small  opening.  This  small  end  was  reamed 
out  to  a  smooth  fini.sh  by  a  taper  reamer,  leaving  an  outlet 
about  14  i"-  in  diameter.  When  its  proper  position  had 
been  determined,  this  pipe  was  secured  by  a  locknut. 

•728  Main  St.,  Worcester.  Mass. 
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SPILLWAY  CULVERT   FORMING   POOL  FOR   WATER   STA- 
TION: CHICAGO  &  EASTERN  ILLINOIS  R.R. 
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riillii-.      All    iiilililiiiiiiil    liiick    was    |ilii(i'i|    on    the    soiitli 
iiir.   In    |ir(i\i(lc   iliiiililc    Iraiks    for   cicsalcil    .-ci'vicc. 
'I'lic  cast    leaf  (if   till'   new    l)ri(l''c   was   moved    Tor   the 


111   llii'  ilcsirci!   |Mi<i|   IcM'l.     Tills  MTtiiiil  cxlciisiiin   has  ii  ol  di-Nalrd   trains  (diiriii;,'  tlic  ((iiiHtnicliiMi  of  tlic  IcavcH 

iVflMii;.;ular  liasc  thai   alsn  sii|i|i(>rts  llic  end  ><{  llic   |ii|M'  in    a    raised    |p(isilion)    was    coninicnccd    at     l():;i()    a.m. 

i-ulvort.     Till'  s|iillwav   coMlains    l'^.'!   (ii.yd.   ol'  concrete.  'i'lic   \  iadnci   west   oF  Ihc   liridf/e  was  iii()\ed   south  ahout, 

SI  .'i  I'l.  on  Siindav,  to  allow   the  eonstriicf ion  of  tiu;  north 

P^lflttftimg   a    BaSCXUjle     Birndge  ''''"    "'     ""'    ^ ''"'"'''    \vilhont    inlerrnplion    to    elevated 

Hiratlo  Service 

The  new  doiihlc-deek  Imseule  l)rid;,'e  over  the  (Hiiea;,^) 

l{ivcM' at  Lake  St.  was  opened  for  use  on  Mar.    I.     Tianie  first,    time   at     1:10    |i.m.    .Monday,    Feh.    2H.      The    leaf 

on   the  elevated   railway   was  stopiied    for  six   days  while  'vas  o|ieraled    forward  and   hack,  and  small   inlrfrl'ercsneos 

the    old    swinjihridM-e    was    removed    and    the    final    work  in   the  stiiicliire  were  taken  eare  of.     These  adjiistm(!iit« 

done  on   the  new    hrid,L;c.  continued   until  ahout  (i :  <J()  |i.iii.     This  leaf  was  lywered 

The    latter    is   of    llie    trunnion    liasculc    tyjie.    with    a  lo   a    horizontal    position   at     1:10    jmii.,    Feh.   2'.).     Tho 

span  of  21')  ft.  e.  to  e.  of  irunnions  and  a  clear  channel  placiiifz'  of  the  elevated  tracks  and   switches  on   the  east 

width  of  2()i)   ft.  ;!  in.      It  carries  a  .'5S-ft.  roadway  and  side  of  the  river  was  at  once  eomineiieed  and  continued 

two  12l.j-ft.  sidewalks  on  the  lower  deck  and  the  douhle-  durinji-  the  nii;lit.     'I'lie  west  leaf  was  moved  for  the  first 

track  line  of  the  Chicay-o  &  Oak   Park   Klevated   Ry.  on  time  at  8:5.")  a.m.,  Mar.   1,  and  aitv.T  the  elimination  of 

the  upper  deck.      It   was  descrilicd    fully   in   Kni/iiiccrin;/  a    trillinj;-    interference    in    the    steelwork    this    leaf    was 

Nrivs.   Nov.    1    and    II,    \'.)\'}.      The    new   structure   was  lowered  to  a  horizontal  position  at   10:  I.")  p.m. 
erected   in  the  open   iiosition.  the  old  .swiufihridge  hein<r  Owiufr  to  inifavorahle  weather  eonditions  the  elevated 

left   in   jilace   to   carry   the  elevated   railway.      For  this  railway  did   not  work  continuously  on   the   track.     On 
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OLD  AND  NEW  DOUBLE-DECK  BRIDGES 
The  new  bascule  bridge  is  shown  in  position,  and  the  middle 

purjjose  the  deck  framing  in  the  end  panels  was  omitted 
during  construction,  so  that  trains  could  pass  through 
the  raised  leaves.     The  street  was  closed  to  traffic. 

The  passage  of  elevated-railway  trains  over  the  old 
^wing  span  was  stopped  at  12:  15  a.m.,  Feb.  27  (Sunday), 
and  the  removal  of  the  tracks  was  commenced.  At  G :  22 
a.m.  this  work  was  completed,  and  the  span  was  swung 
into  the  open,  or  river,  position,  being  blocked  up  on 
falsework  already  in  place.  The  removal  of  that  part 
of  the  old  span  that  interfered  with  the  lowering  of  the 
leaves  of  the  new  bridge  was  commenced  at  6 :  30  a.m. 

The  old  span  was  cut  away  in  sections  by  oxyacetylene 
torches,  and  the  material  was  handled  by  a  floating 
derrick  lying  alongside.  At  the  close  of  Monday,  Fel). 
28,  the  central  part  of  the  old  span  was  practically  all 
removed.  The  remainder  of  this  span  was  taken  down  in 
a  more  leisurely  manner,  and  the  work  was  comjjk'ted 
Mar.  4. 

One  panel  of  the  elevated  structure  on  each  side  of 
the  river  was  replaced  with  new  steelwork.  The  erection 
of  the  floor-beams,  stringers,  etc.,  in  the  two  panels 
omitted  from  the  new  bridge  leaves  to  allow  the  passage 


OVER  THB:  CHICAGO  RIVER  AT  LAKE  ST. 

portion  of  the  old  swingbridge  cut  away  to  make  room  for  it 

^Mar.  4  (Saturday)  at  12:  33  p.m.  a  special  car  was  run 
across  the  new  bridge,  and  at  3 :  07  p.m.  the  elevated 
railway  resumed  its  regular  schedule.  Information  about 
this  work  has  been  furnished  by  Thomas  G.  Pihlfeldt, 
Engineer  of  Bridges  and  Harbor. 

New  experiments  on  the  weight  of  crowds  were  recently 
made  because  of  prior  contradictory  figures  and  argu- 
ments on  the  subject.  Observations  and  tests  have  been, 
reported  with  loads  ranging  from  20  to  25  lb.  per  sq.ft. 
for  a  crowd  in  motion  to  considerably  over  150  lb.  per 
sq.ft.  for  a  packed  stationary  crowd.  It  has  been  claimed 
that  a  dense  crowd,  such  as  occurs  on  a  boat  landing  or 
bridge  approach,  will  not  in  ordinary  cases  weigh  more 
tlian  20  lb.  per  sq.ft.  The  new  experiments,  reported 
l)y  Hunscheidt  in  Zenfralblatt  der  Bauvcnvaltung ,  Mar. 
1,  19 IB,  show  that  moving  bodies  of  people  may  produce 
considerably  greater  loads. 

A  group  of  250  men  in  two  lines  similar  to  company 
formation,  but  with  the  ranks  moved  forward  into  close 
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coiitiicl,  Wiis  (■(luivalcnt  to  u  load  (if  8.")  lb.  per  sq.ft.  A 
mixed  group  of  4(X)  men,  woiiioii  and  children,  arranged  in 
four  ranks  moved  uj)  into  dose  contact,  gave  exactly  the 
same  unit  load.  Grouped  in  a  similar  rectangular  for- 
mation, but  without  arraugcnnent  into  rows,  they  occupied 
a  slightly  smaller  area,  loaded  to  98  lb.  per  sq.ft. 

Wlien  tliis  group  was  set  in  motion,  walking  forward 
in  the  direction  of  the  length  of  the  rectangle  at  the  rate 
of  a  slow-moving  crowd  (ahout  ]l/2  mi-  pcr  hr.),  the 
load  was  found  to  be  40  lb.  ])er  sci.ft.  A  group  of  10 
soldiers  in  column  of  fours,  10  ranks  (moved  up  to  a 
clear  spacing  of  20  in.  between  ranks),  proceeding  in  nor- 
mal march  step,  covered  an  area  8x2(!  ft.  and  represented 
a  unit  load  of  291/2  lb.  per  sq.ft. 


Some  heavy  pieces  of  steel  were  handled  in  constructing 
the  Jerome  Ave.  elevated-railroad  structure,  Bronx  bor- 
ough. New  York  City.  S.  A.  Callahan,  foreman  steel 
erector  of  the  ]\Iillion  Bros.  Co.,  New  York  City,  describes 
the  handling  of  a  heavy  cross-girder  recently  set  at  Kings- 
bridge  Road  and  Jerome  Ave. 

This  cross-girder  weighs  44  tons,  is  75  ft.  long  and 
9  ft.  4  in.  high.  South  of  the  girder  is  a  100-ft.  span 
consisting  of  four  12-ton  platform  stringers  and  six  20- 
ton  track  stringers.  A  65-ft.  span  frames  into  the  north 
side  of  the  girder,  carrying  the  mezzanine  floor  and 
ticket  platform  of  the  station  at  that  location. 

The  equipment  at  hand  consisted  of  a  wooden  stiff- 
leg  derrick  traveler  having  a  78-ft.  steel  boom,  capable 
of  lifting  a  load  of  25  tons  with  the  boom  at  an  angle 
of  45°  -with  the  mast,  and  a  12xl2-in.  gin  pole,  32  ft. 
high.  The  latter  was  set  24  ft.  in  from  the  east  end  of 
the  span  (toward  the  center  line  of  the  structure)  and 
was  guyed  by  %-h\.  steel  cables  to  three  columns  pre- 
viously erected  and  to  two  telegraph  poles  near-by. 

The  gin  pole  was  rigged  wdth  a  set  of  falls  having  two 
four-sheave  blocks,  one  being  fastened  by  a  shackle  at 
the  top  to  the  steel  collar  and  the  other  fastening  to 
the  girder  by  means  of  dogs  or  hooks  (Fig.  3).  These 
were  reeved  with  %-in.  line,  led  through  a  snatch  block 


GIRDER    SET    IN    PLACE; 
REMOVED 


TACKLE    NOT    YET 


(lashed  12  in.  from  the  bottom  of  the  pole)  to  the  lower 
drum  of  a  double-drum  engine  set  on  the  ground.  The 
engine  was  lashed  with  %-in.  cables  to  a  telegraph  pole 
and  to  one  of  the  elevated  columns. 

When  the  pole  was  fully  rigged,  tlie  dogs  of  the  der- 
rick were  lowered  and  hooked  to  the  west  end  of  the 
girder  (lying  on  the  east  side  of  street)  and  the  girder 
dragged  on  six  3-in.  steel  rollers  to  the  position  for  raising. 
The  dogs  of  the  gin  pole  were  then  hooked  24  ft.  from  the 
cast  end  and  those  of  the  derrick  14  ft.  from  the  west  end, 
and  the  girder  was  hoisted  without  difficulty.  The  gin 
pole  carried  approximately  27  tons  and  the  derrick  17 
tons. 

The  working  force  ccmsisted  of  a  foreman,  eight  bridge- 
men  and  four  helpers.  Street  car  and  vehicle  traffic  on 
Jerome    Ave.    was    tied    up    for    3    hr.    and    45    min. 


FIGS.  1  AND  2.    GIRDER    IN   PLACE   FOR  RAISING;  BEING     LIFTED. 

7r.    FT.;    HEIGHT.    'J    FT,    4    IN. 


WEIGHT.     44     TONS;     LENGTH. 
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Cnlar|(in^  a  Flood   Clham^nel  by 
Um^TiflStifli&Il  Metllhocdls 

It  may  !»'  iiTnllcd  Unit  Austin,  'Pfx.,  was  aiiion;,^  (lie 
Sondnvcst  litii's  wliicli  siilVcrcd  most,  in  actual  loss  of  life 
liy  tlu'  II.Mi.ls  of  nil.'..  The  cily  is  mucli  cut  \\\<  liy  -ul- 
lii's  am!  unti'n  ouiscs,  wliiiii  noi'iually  carry  \i'ry  little 
water.  Siicli  a  oiic  is  Waller  Creek,  wliicii  passes  lliroufiii 
some  of  the  iioorer  parts  of  the  cily  and  in  vvliicli  a  score 
or  more  pcopK'  wci'c  drowni'i!  hy  the  siuiden  rise  of  watei- 
in  oui'  ol   the  later  lloods  of   11)15. 

Fig.  1  shows  the  crossinf:;s  of  Waller  Crook  under  Rod 
River  St.  and  Kast  11  th  St.  The  bridge  on  Rod  River 
St.  (Fig.  '-M  is  a  I'ccent  structuri'  of  reinforced  concrete 
and  withstood  the  lloods  witiiout  injury,  hut  the  old 
stone  arch  bridge  on  Kast  11th  St.  (Fig.  'A)  was  con- 
siderably danuigod,  although  not  beyond  repair. 

To  iuive  enlarged  the  e.xisting  waterway  of  the  two 
bridges  would  have  meant  rebuilding  them,  and  the 
widening  of  the  channel  between  would  have  required  the 
condenniation  of  the  corner  property  (Fig.  4),  on  which 
the  owner  ])laced  a  high  valuation.  Under  these  condi- 
tions it  \vas  more  economical,  all  things  considered,  to 
provide  additional  waterway  hy  an  entirely  new  channel 
around  the  corner  property.  This  new  culvert  is  located 
entirely  in  the  highway,  as  Fig.  1  shows.  Fig.  5  illus- 
trates the  construction  work  on  this  culvert. 

The  new  waterway  was  divided  on  the  center  line  into 
tw'o  131/2^!^-^^.  box  culverts,  so  as  to  give  short  spans  to 
the  concrete  slab.tloor.  The  side  walls,  18  in.  thick  at 
bottom  and   12   in.   at  top,  are  reinforced  with   enough 


KIC.    1.     PLAN   OF   NEW    CtlLVUKT    FOR    WALLER   CREEK, 
AUSTIN.    TEX. 

\erti('al  rods  to  tie  the  12-in.  cover  reinforced  slabs 
to  them.  The  upstream  end  of  the  culvert  extends  over 
into  j)rivate  property  (see  Fig.  ]),  the  lot  being  vacant 
at  i)resont.  Instead  of  purchasing  the  required  corner 
of  the  lot,  the  city  acquired  an  easement  by  agreeing  to 
roof  it  over  in  a  manner  strong  enough  to  support  any 
structure  that  may  be  erected  there. 

The  upstream  intake  of  the  new  channel  requires  the 
removal  of  the  west  wing  wall  of  the  Red  River  St.  bridge 
and  the  construction  of  a  head  wall  for  the  new  culvert 
at  right  angles  to  it.  The  destruction  of  this  wing  wall 
was  the  most  formidable  part  of  the  work  and  at  the 
time  the  views  were  taken  had  not  progressed  very  far. 
The  attempt  was  then  being  made  to  break  it  up  with 
sledges    and    drills,    but    the    concrete    was    very    solid. 


FIG.   2.    RED   RIVER  ST.   I;1:IIh;i:   iA'KI;    WALI.! 
CREEK,    AUSTIN,     TEX. 


FIG.    3.     ELEVENTH    ST.    BRIDGE    OVER   WALLER 
CREEK,    AUSTIN,    TEX. 


FIG.  4. 


CORNER  HOUSE  DIVIDIXC   OLD  AND   NEW 
CHANNELS   OF    THE    CREEK 


CONSTRUCTION    OF   NEW    CULVERT    FOR 
WALLER  CREEK.   AUSTIN,   TEX. 
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One  criticisiii  of  tlu'  did  ((Uicrotc  hridijic.  sliowii  in 
Fio'.  2,  is  that  tin'  structure  <l()('s  not  provide  a  waterway 
eoninionsurato  with  its  si)aii  length  (2;5  ft.).  The  floor 
over  this  span  is  carried  on  concrete  f^irders  extending 
about  15  in.  l)elow  tiie  floor  slab,  so  that  not  only  was 
lieadroom  reduced,  hut  the  ftow  of  the  water  niuc]\  ob- 
structed when  tile  creek  was  carryin<(  eiiou^i  water  to 
fill  the  culvert,  as  hapjiened  several  times  in  l!)ir).  Hence, 
it  is  seen  that  tiie  new  double  channel  with  u  ])Iain  slal) 
floor  provides  more  waterway  than  a  sinjile  channel  with 
a  longer  span. 

The  city  engineer  ol'  Austin  is  M.  C.  Welborn.  Tt 
should  be  added  in  fairness  that  none  of  the  existin>f 
structures  illustrated  were  desioiu'd  or  liuilt  l)v  him. 


Louil  from  A\  alN  on  I.iiitrl  ll<>aiiiN — Textbooks  statu  that 
when  an  iniperfoiati-  wall  is  built  upon  a  beam  the  load  on 
that  beam  nia.\-,  owing  to  the  bond  of  the  brickwoik,  be  as- 
sumed as  the  weight  of  the  brickwoik  inclosed  Ijy  an  equi- 
lateral triangrle  that  has  the  clear  span  for  its  base.  Tt  is 
dangerous  to  make  this  assumption,  for  it  cannot  hold  good 
unless  the  bond  is  practically  perfect  and  all  the  vertical 
joints  filled  solid  with  cement.  Unless  you  watch  every 
brick,  the  work  is  not  done  in  this  manner.  And  if  by  the 
bond  all  the  load  of  brickwork  above  the  eciuilateral  triansK- 
can  be  transferred  direct  to  the  supports,  why  should  not 
any  portion  of  the  load  near  the  support  or  any  concen- 
trated load  actually  over  the  support  be  distributed  over  and 
toward  the  center  of  the  span?  The  method  of  building  a  wall 
brick  by  brick  with  soft  mortar  insures  that  the  whole  of  the 
masonry  over  the  span  is  borne  by  the  beam,  and  this 
view  is  borne  out  by  a  recent  case.  At  some  time  a  com- 
paratively small  opening  was  made  in  the  wall  in  the  ground 
story  no  lintel  or  arch  inserted  to  carry  the  brickwork 
over.  A  crack  started  from  the  center  of  this  opening  and, 
after  extending  upward  for  a  few  feet,  became  bifurcated,  the 
double  crack  some  3  in.  in  width  extending  to  the  top  of  the 
building. — W.  G.  Perkins,  District  Surveyor  for  Holborn,  be- 
fore  the   Concrete   Institute,   London. 

Curb  Inlet  CastinK — The  accompanying  illustration  shows 
a  curb  catchbasin  inlet  with  a  casting  of  peculiar  construction. 
This  was  designed  in  the  office  of  the  city  engineer  of  Austin, 
Tex.,  and  is  being  extensively  used  in  that  city,  particularly  on 
steep  grades.     It  has  been  found   that  any  bar  or  screen  over 
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CURB    INLET,    AUSTIN.    TIOX. 

the  opening,  either  in  the  curb  or  in  the  gutter,  clogs  up  so 
badly  that  a  good  share  of  water  runs  past,  especially  on 
steep  grades.  The  special  casting  shown  serves  the  double 
purpose  of  covering  the  inlet  chamber  and  of  deflecting  the 
running  water  into  the  curb  opening.  It  is  made  of  iron  about 
%  in.  thick  and  has  six  ribs  api)roximately  on  parabolic 
curves,  extending  about  1 '4  in.  above  the  plate  of  the  casting. 
HoiMtinK'-KuKlne  SiKrnnlM  for  derricks  and  elevators  used  in 
building  construction  are  given  frequently  ''>'  wires  leading 
from  a  gong  at  the  engine  to  the  floor  on  which  the  derrick 
or  headframe  is  located.     If  these  wires  are  exposed,  they  are 


liable  to  be  struck  by  planks  or  workmen,  giving  false  sig- 
nals that  may  lead  to  accident.  The  Illinois  Department  of 
Factory  Inspectors,  whose  work  covers  building  construction 
and  repair,  requires  all  such  signal  cords  or  wires  to  be 
inclosed   in   pipes. 

Steel  Support  for  Vertienl  Steel  Water  IM|H' — The  accom- 
panying diawings  show  the  steel  framework  used  to  support 
the  vertical  portions  of  a  48-ln.  riveted  steel  water-supply 
main  now  being  laid  beneath  the  Mississippi  Ulver  at  Min- 
neapolis. Minn.  On  each  side  of  the  river  a  shaft  is  to  be 
sunk   in  the  sandstone  and  lined  with  12  in.  of  concrete.     The 


STEEL   SUPPORT    I<"OR    VERTICAL    RUNS   OF   4S-IN.    STEEL 
WATER    MAIN,    MISSISSI  I'I'I     RIVER    CROSSING 

main  will  be  placed  in  these  shafts  .and  will  be  carried  beneath 
the  river  in  a  trench,  as  stated  in  "Engineering  NeWs"  of 
Feb.  10,  1916,  p.  291.  J.  A.  Jensen  is  supervisor  of  water- 
works, and  F.  W.  Cappelen  is  city  engineer. 

.\  Sawmill  KefiiMe  Iturner  \Va.s  Moved  I>y  Scow  at  Everett, 
Wash.,  on  Mar.  31.  The  burner  is  a  brick  shaft  13  ft.  in  diam- 
eter by  30  ft.  high  and  is  said  to  w-eigh  about  7S  tons.  It 
was  moved  from  the  Mann  shingle  mill  a  quarter  mile  along 
the  sound.  W.  L.  Imus  carried  out  the  work.  The  chimney 
was  blocked  and  jacked  up  and  rolled  onto  the  deck  of  the 
scow  by  a  windlass,  without  accident. 

The  Production  of  Sand-I.lme  lirlek  is  on  the  increase,  ac- 
cording to  a  recent  report  of  the  United  States  Geological 
Survey.  The  191.5  sales  are  reported  to  have  been  179.643. 000 
l)rick,  valued  at  $1,13.5,104,  which  was  an  increase  of  7,014,000 
brick,  or  4%  in  quantity,  and  of  $76,. 592,  or  7%    in  value,  over 

1914.  Michigan  was  the  leading  state,  reporting  sand-lime 
brick  marketed  to  the  value  of  $2S6,94S,  or  over  one-fourth  of 
the  quantity  and  value  of  the  sand-lime  brick  sold  in  the 
United  States.  Minnesota  was  second  and  New  York  third. 
M.any  operators  are  reported  as  enlarging  the  capacity  of  their 
plants  in  anticipation  of  increased  business  during  1916. 

Pltometer    Survey    for   LenkN   and    I'unip    Sll|> — On    May    25, 

1915,  the  Board  accepted  a  proposal  of  the  Pltometer  Co., 
New  York  City,  for  a  pltometer  survey  of  the  distribution 
system  of  the  city  and  a  test  for  slip  of  the  pumps.  The 
survey  was  contracted  for  the  sum  of  $3,000,  with  a  guarantee 
to  save  sufficient  water  to  pay  for  this  amount,  based  on  a 
cost  of  3c.  per  1,000  gallons,  extending  over  a  period  of  one 
year;  and  it  also  included  a  check  of  the  reglstei-  of  the  large 
meters  in  the  system.  This  contract  indicated  that  not  less 
than  274.000  gal.  of  leakage  daily  would  be  found  and  stopped. 
A  comparison  of  our  pumping  data  from  Mar.  7  to  July  11 
(the  date  when  the  first  large  leaks  were  stopped)  showed  an 
average  Sunday  pumping  record  of  6,228,000  gal.,  while  on 
Sunday.  Sept.  25,  it  amounted  to  only  5,410,000  gal.,  a  saving 
at  that  time  of  over  800,000  gal.  daily,  or  three  times  the 
amount  of  the  guarantee.  Another  method  of  testing  the 
saving  was  a  comparison  of  pumpage  during  the  night 
shift  from  12  midnight  to  8  a.m.,  Sunday.  The  average 
pumpage  on  this  shift  from  Mar.  7  to  July  11  was  1.- 
857,000  gal.;  and  on  Sept.  25  this  pumpage  amounted  to 
only  1,452,000  gal.,  a  reduction  for  8  hr.  of  405,000  gal. 
This  amount  for  the  entire  24  hr.  would  represent  a  sav- 
ing of  1,200,000  gal.  Subsequent  records  taken  during  the 
year    1915    show    this    computation    to    be    well    authenticat  ■  1. 
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Tin-  totiil  IX  p. 'IIS..  ..r  llilM  .suivry.  liichiclliiK  liiHtallal  luii  -.f 
llu'  31  i-oiimrallimiofk  kukIhk  pnliilH  with  pel  inniuMit  caHt- 
Iron  Htrvi't  liokt'ti  and  hucIi  cither  cniiin'ctlonN  aw  \vc'r<>  nccrH- 
HUry  for  d'StiiiK  iiit'lriN,  piini|iN  ai\il  traiiHinixHloii  llni-s,  etc.. 
toKi"tlicr  with  tlic  hou.Mi'-to-li(HiHc  liinpcctloiis  and  I'Xaiiil- 
natlonH  and  repairs  to  IttakH,  ete..  anioiiiited  to  $1,371. 
The  Hllppane  on  the  lO.OOO.OOO-nal.  It.  P.  Wood  pump  (In 
service  elnee  1902)  was  shown  to  be  4.22'/,  ;  for  the  Ilolly- 
tiawkell.  equipped  with  Mill  vnlvea,  the  sllppaKC  wuh  shown  to 
be  5..^«';,  and  the  10,(lOO.O(IO-KaI.  Snow  pump  at  the  Upper 
Station.  In.stalled  in  ls'.ir>.  showid  an  average  slip  of  5.767,. 
The  transmission  main  between  llio  two  stations,  8.72.')  ft.  in 
length,  showed  a  dlacrepaney  of  only  1.13'/',  ;  but  as  this  was 
(ipRative.  It  piove.'i  there  was  no  leakaKC  In  this  line. — From 
1915  report  of  Water  Hoard.  .'Viiburn.  N.  Y.,  J.  Walter  Aekcr- 
mnn,  euRlneer  and  superintendent. 

I.oentlDK'  FlreM  In  Kntioiiiil  KwroNtN  is  (lUickly  accompli.slieil 

at  any  of  the  Forest  Service  olllces  b.v  means  of  maps,  accu- 
[•ately  plotted  to  scale,  with  a  properly  oriented  circle  centered 
on  each  of  the  lookout  stations.  The  zeros  of  the  circles  are 
on  the  meridian,  and  the  circles  are  graduated  to  dearies. 
As  .soon  as  a  tire  Is  discovered,  the  observers  at  each  lookout 
statiow  take  the  azimuth  or  bearing  of  the  fire  and  at  once 
telephothe   the   reading   to   the   Forest   Service  ofllce.     As  soon 


OFFICE   FIRE   MAP   OF  THE   U.   S.    FOREST   SERVICE 

as  readings  from  'two  lookout  stations  are  received,  the  lo- 
cation of  the  fire  is  determined  graphically  by  means  of  in- 
tersecting silk  threads.  These  threads  pass  through  the 
centers  of  the  circles  (the  lookout  stations)  and  are  counter- 
weighted  on  the  back  side  of  the  map,  so  that  when  not  in 
use  only  a  small  ring  is  in  sight.  As  soon  as  the  location  of 
the  fire  is  thus  determined,  the  fire-fighting  crew  is  assembled 
and  dispatched  from  the  headquarters  office. 


SliKleiitH    lliilll    II    Siimim'iihIoii    llrlilKe    In     IT.    Mill,    on    Ajir,     I 

.It  Wii.MhiiiKl.iM  fiilverHliy.  St.  houls.  diiriiiK  111.-  aniui:il  '•C.ijcy 
.Idiie.s  I';iKeaiit."  The  brld«e  was  120  ft.  between  HU|)portH, 
conHlsted  of  I  .I  panelM  at  S  ft.,  was  dOHlKned  with  a  ininltnum 
factor  of  2  to  cairy  100  lb.  dead-load  and  200  lb.  llv<-loaiI  per 
panel  and  was  erected  on  the  campus  by  nine  senior  titudentH 
In  civil  engineering.  The  general  appearance  Is  shown  by  the 
aecompunylng  view.  The  lublcs  con.MlHted  of  two  %-lii.  wir'j 
ropes,  i-unnlng  over  l(!-ft.  horses  or  bents  (made  up  of  4x4'n)- 
An  S-ln.  I-beam  airosH  iin  oiieiiing  In  a  masonry  wall  dirl 
service  as  the  west  a:.<hor.  The  east  one  consisted  of  a 
3xll)-in.    oak    timber   acrcjss   a    basenicnl    window    opiriiiiK,    Hie 


ST      LiiUIS     STUDENTS'     SUSPENSION     BRII)';i; 

thrust  being  taken  r>artly  hy  the  wall  of  the  building  and 
partly  by  struts  to  the  retaining  wall  of  the  window  well. 
The  construction  operations  were  simple.  The  cable  was  first 
anchored  at  the  west  end  by  sliding  the  I-beam  through  a 
loop  at  the  end  of  the  cable.  Two  men  on  each  bent  then 
hauled  up  the  cable  simultaneously,  and  the  slack  was  im- 
mediately taken  up  by  a  block  and  tackle  at  the  east  end,  as 
soon  as  the  caljles  were  in  place  on  top  of  the  bents.  The 
connection  was  completed  at  the  east  end  by  passing  the  loop 
of  the  cable  through  a  wire-ro[>e  sling  and  inserting  a  pipe 
through  it.  The  end  floor-beams,  consisting  of  2x6's  4  ft. 
long  with  a  loop  of  rope  at  each  end,  were  hooked  up  to  %-in. 
rope  hangers,  which  were  already  in  place  on  the  cable,  by 
means  of  40d.  spikes  bent  into  S-shape  and  fastened  at  the 
ends  of  the  hangers.  The  deck  consisting  of  two  2xl0-in.  boards 
in  .S-ft.  lengths,  was  then  placed  in  position.  The  first  two 
hangers  at  each  end  were  long  enough  to  be  reached  with  a 
stick  and  pulled  over  to  the  preceding  panel  point.  From 
here  on  out  to  the  center  a  swing  was  used  consisting  of  a 
2-in.  pipe  riding  across  the  two  cables  and  carrying  a  2x4 
about  3  ft.  long  by  two  heavy  wire  hangers.  Working  from 
both  ends  In  this  manner,  the  bridge  was  completed  without 
falsework  or  any  help   from  below. — W.   C.   Bernard. 

Levee  Construction  on  the  Illinois  River — It  is  common 
practice  to  build  the  levees  along  the  Illinois  River  by  dipper 
dredges,  the  dredge  riding  in  a  wet  borrow  pit  from  which 
the  material  is  cast  upon  the  bank.  This  method  makes  a 
rather  rough  and  irregular  levee.  The  borrow  pit  is  fre- 
quently about  60  ft.  wide,  with  a  10-ft.  berm  between  the 
borrow  pit  and  the  toe  of  the  levee.  The  usual  top  width 
is  theoretically  about  6  to  S  ft.,  and  the  side  slopes  4%  on  1 
or  5  on  1.  It  is  the  practice  to  leave  a  space  of  about  200 
ft.  between  the  borrow  pit  and  the  low-water  river  bank. 
The  trees  and  brush  upon  this  space  are  left  in  place  to 
serve  as  a  "wave  break"  for  the  protection  of  the  levee.  The 
construction  by  dredge  is  undoubtedly  the  best  method  to  em- 
ploy for  high  levees,  but  leaves  them  with  a  very  irregular 
top;  and  in  one  instance  the  inequalities  in  the  elevation  of 
the  levee  top  gave  the  district  2  ft.  less  protection  than  the 
plans  intended  or  the  average  material  handled  made  pos- 
sible. As  a  rule,  the  levees  are  allow'ed  to  be  covered  with  a 
rank  growth  of  weeds.  On  one  of  the  private  districts  the 
owner  proposes  to  fence  his  levees  and  to  pasture  them.  This 
would  keep  the  surfaces  exposed  to  view,  so  that  damage 
from  burrowing  animals  or  from  other  causes  would  be  read- 
ily noticed,  and  the  presence  of  cattle  would  tend  to  drive 
away  pests.  When  the  danger  from  poorly  kept  and  poorly 
inspected  levees  is  considered,  this  plan  seems  worthy  of 
consideration  by  landowners. — Report  on  "The  Illinois  River 
and  its  Bottom  Lands"  made  to  the  Illinois  Rivers  and  Lakes 
Commission  by  John  W.  Alvord  and  C.  R  Burdick,  consulting 
engineers,  Chicago. 


April  20,  1916 


E  N  G  I  N  E  E  K  I  N  (i     NEWS 


?61 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiNiiiiiiiiiiiiiiiiiiiiinininiiiiiiiiiiininiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^^  iniiiiiiiiiiiiiiiiiiiiiiniiiiiiniiiiiiiiiiimiiiiniiiiiniuiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiNiiiiiiiiiiiniiiiiiwm^^^^ 

I  I 


^nininiiiiiiiMiiMiimiiiiiiiiiiiiiiiiiiiiiiiiiiiinniiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiMMiiiiiiiiiiiiiMiiiiiiiiiiMiiiiiiiiiin  iniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiiMMiiimiiiiiiiii 


Development  work  in  fireproof  construction  has  hitli- 
erto  been  centered  mainly  on  first-class  construction — 
the  needs  of  warehouse  and  office  buildings  and  all 
structures  serving  public  uses.  Nothing  less  than  full 
protection  will  do  for  buildings  of  this  type.  Every  part 
of  the  structure  must  be  capable  of  resisting  the  high 
temperatures  of  a  conflagration  lasting  through  a  period 
of  several  hours  at  least.  In  addition,  mechanical  strength 
is  important. 

Low-grade  "fireproofing,"  if  it  existed,  woidd  have 
fully  as  great  a  field  as  the  present  high-grade  work.  But 
there  are  few  forms  of  building  material  in  the  market 
today  that  can  be  classed  in  this  group,  and  as  a  whole 
the  field  is  untouched. 

The  possibilities  in  dwelling-house  construction  alone 
are  vast.  A  few  experimental  houses  have  been  built  in 
the  endeavor  to  develop  suitable  forms,  with  but  little 
success  so  far.  When  satisfactory  materials  and  methods 
are  developed  and  made  regularly  available,  they  are 
bound  to  revolutionize  our  building  practice. 

Incombustibility,  ease  of  applying  and  handling,  and 
cheapness  are  the  three  firot  essentials  in  the  materials 
required  for  such  service.  As  to  fire  resistance,  this  may 
be  relatively  low,  both  with  respect  to  maximum  tempera- 
tures and  with  respect  to  maximum  time  of  exposure. 
It  can  be  assumed  that  a  material  meeting  the  other  re- 
quirements will  possess  sufficient  fire  resistance  for  all 
the  needs  of  the  case. 

Cheapness  is  vital,  however.  The  material  itself  must 
be  low-priced,  and  the  cost  of  placing  and  applying  it 
nmst  be  moderate. 

The  popular  notion  is  that  the  use  of  hydraulic  ce- 
ment or  concrete  is  the  logical  solution  of  the  problem. 
In  so  far  as  this  means  mass  application — or  continuous 
construction  as  distinguished  from  block  construction — 
there  is  room  for  doubting  whether  the  notion  is  right. 
Certain  it  is  that  no  cheap  enough  method  of  mass  ap- 
plication has  been  discovered  yet;  or  perhaps  it  would  be 
truer  to  say  that  the  existing  methods  have  not  yet  been 
brought  down  to  a  cost  figure  that  is  low  enough  for  the 
purpose.  As  to  pouring,  even  the  large-scale  attempt  of 
Edison  failed  to  achieve  success.  As  to  spray  application 
on  a  framework,  it  can  be  said  that  the  framework  ele- 
ment is  not  so  difficult  to  dispose  of,  but  that  the  cost 
of  the  spray  work  is  prohibitive. 

The  possibilities  of  the  spray  method  have  not  been 
exhausted,  however,  and  further  progress  may  be  hoped 
for.  The  same  can  be  said  of  block  construction — a 
method  in  which  the  greatest  relative  progress  has  been 
made  hitherto,  by  virtue  of  successively  repeated  com- 
petitive efforts  at  bringing  dovvTi  the  cost  and  increasing 
the  ease  of  application. 

A  point  worth  remembering  is  that  both  the  methods 
just  mentioned  permit  securing  not  only  a  low  grade 
of  fireproof  construction,  but  also  various  intermediate 
grades,  up  to  full  standard  protection.    This  is  interesting 


and  im|)(irtant  lor  the  future.  For  the  present  the  sit- 
uation is  that  efforts  at  development  should  center  on 
low-grade  construction,  as  this  is  the  field  in  which  lies 
the  large  market. 
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Dean  xMarstou,  of  Iowa  State  College,  has  a])plied  a 
]jractical  test  to  that  method  of  rating  an  engineer's  abil- 
ity which  was  developed  from  correspondence  between 
Prof.  C.  A.  Mann,  of  the  Carnegie  Foundation,  and  a 
number  of  engineers  and  reported  to  the  American  So- 
ciety of  Civil  Engineers  last  January  (Enr/ineering  News, 
Jan.  27,  191(5).  Professor  ]\Iarston  has  taken  six  of  his 
acquaintances  with  whose  personal  characteristics  he  is 
familiar,  and  without  prejudice  he  has  assigned  to  each 
his  proper  rating  on  the  so-called  "score-card."  The 
tabulation  so  derived  is  printed  on  another  page  of  this 
issue.  As  was  to  be  expected,  the  banker,  the  grocer 
and  the  merchant  rate  higher  as  engineers  than  do  the 
three  men  who  are  successful  practitioners  of  engineering. 

We  say  "as  was  to  be  expected"  advisedly,  for  thought- 
ful criticisms  of  what  for  lack  of  a  more  explicit  term 
may  be  called  the  "Mann  score-card"  have  all  pointed 
out  the  absurdity  of  assigning  only  13%  of  an  engineer's 
ability  to  technical  qualities.  The  essential  error  in  such 
an  estimate  is  succinctly  shown  in  Dean  Marston's  paper 
and  need  not  be  amplified  here,  except  to  repeat  that  the 
qualities  involved  are  largely  those  necessary  to  every 
human  being  and  not  alone  to  the  engineer.  What  can  be 
emphasized  is  that  the  average  engineer — particularly  the 
older  engineer  whose  practice  is  largely  behind  him — is 
more  than  apt  at  first  to  applaud  the  implications  of  the 
test-card  and  to  maintain  that  character  is  of  vastly 
more  importance  than  technique  in  a  successful  engi- 
neering life.  Indeed,  as  near  as  one  can  judge  the  un- 
expressed feelings  of  a  crowd  of  700  men,  this  was  the 
general  attitude  with  which  the  American  Society  of 
Civil  Engineers  received  the  first  announcement  of  the 
classification  last  January.  That  such  a  feeling  can  be 
only  superficial  and  must  be  reversed  by  careful  con- 
sideration seems  to  be  obvious. 

It  is  perhaps  unfortunate  that  this  score-card  has  had 
so  much  publicity  without  due  consideration  of  what  it 
is.  The  list  of  qualities  and  their  assigned  weights  are 
careful  collations  of  the  replies  of  1,500  engineers  to  the 
query,  "What  do  you  consider  the  fundamental  charac- 
teristic necessary  to  success  in  engineering?"  In  an  effort 
to  ascertain  whether  such  a  classification  really  represents 
the  ideas  of  the  profession  Professor  Mann  has  sent  out 
the  ungraded  list,  with  the  request  that  the  subjects  be 
graded  according  to  the  individual's  ideas  of  their  value 
by  "numbering  the  six  groups  in  the  order  of  importance 
which  you  give  them  in  judging  the  reasons  for  engineer- 
ing success  and  in  sizing  up  young  men  for  employment 
or  for  promotion."     This  should  bring  a  quite  different 
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ivsiilt.  Tlmt  1, .■>()()  out  of  l.oOO  onffiiR'i'r.s — iliat  is, 
87% — coiisidtT  SOUR"  oiu'  of  tlic  t'liMiiouts  tlmt  fio  to  make 
up  clmractiT  the  riiiuliniu'iitnl  iifccssity  for  ciijiiiu'i'riii;; 
success  does  not  iiuaii  lh;il  tlic  aNcrap'  of  tlu'se  1,500 
eii^'ineers  would  rate  I  lie  elciiiciits  of  cliaiacter  as  makiiifi; 
up  87'/(   of  the  necessary  (piaiiruations  of  an  enj,nneer. 

The  I'iver  and  llarlxir  appropriation  hill  is  pursuin<r  its 
course  throuf-h  the  House  of  l{e|)resentativcs.  The  I  louse 
is  jjoinji  over  it  item  hy  item  in  Coiumiltee  of  the  Whole 
in  the  old-fashioned  way,  with  tiie  notiihle  exception  that 
an  active  minority,  headed  hy  Congressman  Krear,  of 
Wisconsin,  takes  every  opportunity  to  criticize  the  items 
In  the  hill  which  call  for  the  expenditure  of  Oovernment 
funds  on  rivers  where  the  official  reports  demonstrate'  no 
traffic  exists  to  justify  the  outlay.  We  quote  from  the 
debate  of  Apr.  G  on  the  following  item  in  the  bill : 

Santee,  Wateree  and  Conagret'  Riveis,  S.  C:  For  mainte- 
nance of  improvement.   $55,000. 

Mr.  Treadway— I  move  to  strike  out  this  paragraph.  In 
reference  to  the  XVateree  River  we  find  that  the  work  on  the 
river  has  been  snagging  only.  No  dredging  has  been  done. 
We  have  spent  on  that  project  up  to  June  30,  inn,  $1S6,307. 

The  report  says  that  it  is  not  practicable  to  state  the  per- 
centage of  the  completion  of  the  project.  The  work  is  snag- 
ging and  will  be  continued  indefinitely.  The  depths  remain 
about  the  same  as  before  the  improvement — namely,  3  to  4  ft. 
As  to  the  effect  of  the  improvement,  they  say  that  the  project 
has  had  no  effect  on  freight  rates,  and  there  was  practically 
no  business  on  the  riv.er  during  the  year.  Some  cordwood  and 
staves  were  cut  along  the  river  and  rafted  out  to  market. 

It  would  be  a  great  deal  better  for  the  Government  to  buy 
the  staves  and  logs  and  let  them  stand  as  timber  rather  than 
to  get  the  snags  out  so  that  the  staves  and  cordwood  can  be 
got  down  to  market. 

Mr.  Mann — Mr  Chairman,  I  suppose  there  is  water  in  the 
Wateree  River,  judging  by  its  name.  Here  is  a  river  where 
up  to  date  we  have  expended  $195,000.  of  which  $135,000  was 
for  maintenance;  and  it  is  contemplated  to  use  $15,000  the 
next  year  for  maintenance.  It  is  not  expected  that  commerce 
on  the  river  will  grow  any.  It  is  only  for  the  protection  of 
existing  commerce. 

What  is  this  commerce?  I  read  from  the  report  of  the 
committee: 

Commercial  statistics.  None  reported  for  the  year.  A.  few 
logs  were  floated  and  some  shingles  and  staves  were  hauled 
by  a  gasoline  boat. 

That  is  the  commerce  of  the  river — a  gasoline  boat — and 
owing  to  the  high  price  of  gasoline  I  am  confidentiaUy 
informed  that  that  boat  has  gone  out  of  business.  But  to 
take  care  of  existing  commerce  it  is  proposed  to  expend 
$15,000  in  order  that  these  few  logs  may  be  floated  down  the 
river  (if  there  is  any  water  in  it  they  would  float  anyway) 
and  to  provide  that  a  gasoline  launch  may  take  down  a  few 
more  shingles  and  staves.  The  gentleman  from  Massachusetts 
[Mr.  Treadway]  said  that  the  Government  might  buy  these 
shingles  and  staves  and  let  them  stand  as  timber.  Mr.  Chair- 
man, the  Government  could  afford  to  buy  the  shingles  and 
staves  and  save  half  the  money.  We  could  build  a  house 
there,  put  the  shingles  on  the  house,  make  the  staves  into 
barrels  and  fill  up  the  house  and  let  them  lie  there  and  rot 
and  be  ahead  $7,500  on  the  appropriation. 

The  foregoing  quotation  is  not  exceptional,  but  typical 
of  the  criticism  to  which  a  large  proportion  of  the  projects 
contained  in  the  pending  bill  are  being  subjected.  While 
the  majority  back  of  the  bill  is  sufficient  to  secure  the  adop- 
tion of  the  projects  substantially  as  reported  by  the  major- 
ity of  the  House  Committee,  it  is  no  small  gain  to  have 
tlie  facts  concerning  this  foolish  waste  of  public  funds 
openly  presented  on  the  floor  of  the  House.  Another  ex- 
ample of  the  keen  debate  is  the  following  paragraph  relat- 
ing to  the  water-hyacinth  removal : 

Removing  the  water  hyacinth,  Alabama,  Mississippi,  Louis- 
iana and  Texas:  For  the  removal  of  the  water  hyacinth  from 
the  navigable  waters  in  the  states  named,  in  so  far  as  it  is  or 
-may   become  an  obstruction  to  navigation,    $20,000. 


Mr.  .Miller  of  reniiHylvanIa — Mr.  Ctiulrinan,  I  move  to 
Htrike  out  the  word  "hyiiclntli."  If  thi-  HtiiteinentH  made  by 
the  genllemiin  from  WlMconHln  |Mr.  Fr<-ar]  are  true,  we  are 
abHolutely  throwing  away  $20,000,000  on  Improvement  of 
rIvurH  worthloHH  to  commer<'C,  A'hero  there  Id  no  <'ommerce, 
where  there  Is  not  much  water  and  In  thiH  caHC  where  they 
have  to  take  the  woedH  out  In  order  that  boutH  may  navigate 
the  HtreaniH. 

We  ought  to  remember,  gentlemen,  that  a  good  gentleman 
who  iiKcd  to  be  over  In  the  .Senate  from  Ohio,  Mr.  ISiirton,  and 
wlio  stopped  the  waHle  of  public  funds.  Is  nol  I  here  now.  In 
the  hiHt  CongreHS  he  saved  this  country  $)2.000,000  by  hin 
opi)OHltion.  There  will  be  no  person  over  In  the  Senat<!  thiH 
year  to  do  that;  and  when  f^'s  bill  gocH  from  this  House  with 
lt.s  $3;», 000,000  or  $40,000,000  It  will  come  back  with  $8,000,000 
or  $10,0110,000  more,  and  we  will  p.-ias  it,  not  to  benefit  th.- 
rivers,  but  to  benefit  th(^  people  that   want  It. 

Mr.  Harrison — Does  the  gentleman  propose  by  hiB  amen<l- 
inent  to  strike  out  th<>  word   "hyacinth"? 

Mr.  Miller  of  Pennsylvania — Yes. 

Mr.  Harrison — If  that  word  should  be  stricken  out,  we 
would  be  ai)proprialing  $20,000  to  remove  the  water. 

Mr.  Miller  of  Pennsylvania — If  we  remove  the  water,  the 
hyacinths  will  not  grow.      [Laughter.] 

Mr.  Mann — It  would  not  take  that  much  money  to  remove 
the  w.iter  from  most  of  these  rivers. 


The  c()m])letion  of  a  hydro-electric  jdant  on  the  canals 
of  the  Salt  Kiver  reclamation  ])roject  in  Arizona  permits 
an  unusual  study  in  the  weighing  of  remarkable  con- 
struction and  o))erating  difficulties  against  the  great  bene- 
fits of  an  ample  supply  of  moderate-priced  j)ower  in  that 
arid  country.  A  fall  of  117  ft.  and  a  flow  of  up  to  720 
sec.-ft.  right  at  the  load  center  of  an  existing  tran.t;- 
mission  and  distribution  system  were  the  alluring  bait; 
tlie  great  variation  of  flow,  the  large  burdens  of  silt 
and  pebbles,  the  presence  of  a  precipitating  chemical  con- 
tent and  a  90°  temperature  variation  were  among  the 
]ieculiar  barriers  to  easy  design  and  smooth  operation. 
The  results  secured,  both  in  interesting  features  of  de- 
sign and  eiScient  performance,  as  noted  elsewhere  in  this 
issue,  must  be  regarded  as  a  notable  technical  achieve- 
ment— the  credit  going  no  less  to  the  contractors  on 
hydraulic  equipment  for  their  development  of  apparatus 
than  to  the  Keclamation  Service  designers  for  their  work 
on  the  scheme  as  a  whole. 

Probably  no  power  development  in  the  country  has  as 
little  iron  and  as  much  concrete  exposed  to  the  water  flow 
as  has  Cross  Cut  station;  with  the  exception  of  the  track 
racks,  butterfly  headgates,  turbine  nozzles^  buckets  and 
discharge  baffle,  there  is  no  exposed  metal.  This  sup- 
pression of  steel  is  followed  throughout  the  plant.  One 
feature,  as  yet  unexplained,  is  the  very  high  friction-head 
coefficient  for  the  penstock — running  as  high  as  for  a 
brick  sewer  or  an  old  cast-iron  line.  The  lack  of  avail- 
able figures  on  the  properties  of  a  sufficient  number  of 
reinforced-concrete  penstocks  prevents  easy  comparison 
with  this  case  at  the  present  moment. 

Interesting  as  such  matters  are,  however,  chief  interest 
centers  in  the  low-head  vertical-shaft  impulse  wheel,  both 
for  the  features  of  design  and  the  excellent  performance 
under  a  head  which  heretofore  has  been  regarded  as  far 
below  that  economically  utilizable  by  the  tangential 
wheel — the  units  are  of  1,000-hp.  capacity,  are  under 
only  107  ft.  net  head  and  develop  an  efficiency  of  8.3% 
well  sustained  over  a  wide  load  range.  The  scheme  of 
testing  the  Cross  Cut  turbines  also  is  worthy  of  com- 
ment for  its  ingenuity — and  perhaps  for  its  chance  of 
trouble  in  the  hands  of  less  skilled  operators.  However, 
if  the  builders  know  in  advance  that  the  buckets  are  to 
be  subjected  to  reversed  loading  and  the  Kingsbury  bear- 


April  20,  1!)1« 


E  N(i  I  N  K  K  I!  1  N(;     NEWS 


763 


ing  is  to  be  run  backward,  there  seems  to  be  no  reason 
why  the  clangers  cannot  be  readily  prevented  and  the 
plan  extended  to  testing  other  impulse-wheels. 

"Bmg  WL-w-im  ©2=  H<e^4w  Yorlfe  Caty 

There  are  \\~)  ])ossible  landing  ])laees  for  a  hostile  army 
on  the  Atlantic  Coast  between  Boston  and  New  York,  for 
which  no  adequate  military  maps  are  available;  the  only 
military  map  of  the  district  surrounding  Charleston,  !r^. 
C.,  is  that  made  by  the  Confederates  in  the  Civil  War; 
there  is  no  map  of  tlie  environs  of  New  York  City  on 
which  is  to  bo  found  the  information  necessary  for  mili- 
tary operations  of  defense.  These  are  only  a  few  of  the 
facts  that  make  it  apparent  that  military  mapping — a 
practice  quite  distinct  in  method  and  results  from  civil 
mapping — should  be  prosecuted  with  the  utmost  dis- 
patch. The  Chief  of  Engineers  in  a  recent  appearance 
before  a  Congressional  committee  said  that  this  military 
mapping  was  progressing  very  slowly  because  the  Corps 
of  Engineers,  that  branch  of  the  army  qualified  to  con- 
duct such  work,  was  otherwise  so  extensively  engaged 
as  not  to  permit  it  to  devote  much  time  or  effort  to  the 
necessary  mapping  operations. 

The  1915  report  of  the  Chief  of  Engineers  tabulates 
tiie  detail  assignments  of  the  207  officers  in  the  corps. 
Of  these,  112,  or  54%,  are  engaged  in  exclusively  mili- 
tary work,  which  includes  service  in  the  Washington  office, 
with  engineer  troops,  on  fortifications  and  at  military 
schools.  On  exclusively  nonmilitary  work  there  were  50 
officers,  or  27%,  detailed  to  river  and  harbor  work,  at 
Panama,  in  the  city  government  of  Washington  and  in 
the  national  parks.  The  remaining  39,  or  19%,  were 
partly  in  military  work,  though  the  major  part  of  their 
time  was  devoted  to  essentially  civilian  pursuits. 

It  is  not  the  purpose  of  Engineering  News  again  to 
bring  up  the  generation-old  discussion  as  to  the  desirabil- 
ity of  taking  the  river  and  harbor  work  away  from  tlie 
army.  The  arguments  on  both  sides  are  time-worn  and, 
unfortunately,  have  had  little  enough  to  do  with  the  per- 
sistent refusal  of  Congress  to  consider  the  change.  But 
this  journal  does  submit  to  the  advocates  of  prepared- 
ness— particularly  those  in  the  army  itself — that  tlie  de- 
ductions from  the  foregoino-  facts  are  obvious. 


5Sp®2='!l®ira(S© 

T^m(ES©im 


Tucson,  Ariz.,  bas  ostensibly  a  city  manager,  but  un- 
fortunately, as  in  Abilene,  Kan.,  the  city  manager's 
office  is  not  established  by  charter.  An  attempt  has  been 
made  to  graft  the  city  manager  on  the  old  city  charter, 
which  provides  for  a  mayor,  six  councilmen,  city  clerk, 
treasurer,  tax  collector  and  city  marshal— all  elected  by 
popular  vote. 

When  the  success  of  neighboring  cities  under  the  city- 
manager  plan  gave  rise  to  popular  agitation  for  the 
adoption  of  this  form  of  government  at  Tucson,  the  local 
])oliticians  appear  to  have  forestalled  popular  action  by 
agreeing  to  the  appointment  of  a  city  manager,  which 
could  be  done  under  the  present  charter.  The  cliarter 
IK'rmits  the  mayor  to  appoint,  with  the  confirmation  of 
the  City  Council,  any  officer  necessary  to  help  carry  out 
the  work  of  the  city.  Accordingly,  the  mayor  sought  and 
'Obtained  the  .services  of  C.  K.  Clarke,  a  former  division 


engineer  of  the  Southern  Pacific  Co.  Nominally,  the 
management  of  the  city,  with  the  exception  of  the  police 
department  and  its  elective  head,  was  placed  in  Mr. 
Clarke's  hands. 

Tucson  is  a  rapidly  growing  community  of  about  20,- 
000  population,  and  there  is  much  ])ublio  improvement 
work  under  construction.  In  connection  with  these  public 
works  and  because  he  has  organized  and  supervises  a 
central  purchasing  bureau  and  all  city  accounting,  the 
engineer  city  manager  has  been  able  to  accomplish  a 
great  deal  for  the  public  good.  But  he  is  fettered  by 
petty  politics  and  has,  as  can  readily  be  appreciated, 
only  such  real  authority  as  the  mayor  and  council  in  the 
goodness  of  their  hearts  may  see  fit  to  extend.  In 
plain  words  he  is  a  city  manager  in  name  rather  than  in 
reality.  His  appointment  was  merely  a  clever  ruse  of 
the  politicians  to  forestall  a  city-manager  charter. 

The  moral  of  his  experience  is  not  far  to  seek.  An 
engineer  of  many  years'  exjierience  in  doing  things  and 
in  the  exercise  of  responsibility  and  authority  will  find 
a  thorny  path  if  he  must  be  governed  and  limited  by 
politics  and  politicians  in  his  new  capacity  as  city  man- 
ager. His  powers  must  always  originate  with  the  elec- 
torate of  the  city,  and  his  responsibility  must  be  primarily 
to  the  people.  Engineers  should  be  on  their  guard  as 
citizens  to  prevent  being  hoodwinked  into  any  pseudo 
form  of  city-manager  government;  and  they  should  be 
cautious  in  accepting  positions  that  are  almost  certain  to 
bring  more  grief  than  glory,  or  even  appreciation,  unless 
they  are  willing  to  sacrifice  their  peace  of  mind  for  sheer 
love  of  service. 

m 

One  brief  extract  from  the  proceedings  of  a  recent  struc- 
tural patent  suit  has  all  the  force  of  many  pages  of  argu- 
ment against  the  absurdities  of  our  patent  procedure. 
The  issue  was  the  alleged  infringement  of  a  well-known 
reinforced-concrete  bridge  patent,  and  the  decision  rested 
as  much  on  the  arrangement  of  the  reinforcement  and 
the  general  functions  of  reinforced  concrete  as  it  did  on 
the  legal  status  of  the  patent.  Toward  the  end  of  the  sec- 
ond day  of  the  trial,  as  recorded  on  page  152  of  the  174 
pages  of  testimony,  the  attorney  for  the  defense  had  occa- 
sion to  use  the  plirase,  "assists  the  concrete  in  resisting 
thrusts  and  bending  moments."  "What,"  said  the  learned 
judge,  with  commendable  though  belated  curiosity,  "what 
is  a  liending  moment?" 

Wliolesale  contract-letting  is  being  tried  by  one  .state 
higliway  department  as  a  deliberate  plan  to  get  the  best 
bids.  In  ])art  the  purpose  is  to  enable  the  various  in- 
tending bidders  to  select  the  jobs  and  locations  best 
suited  to  tiieir  facilities.  An  advantage  is  also  expected 
to  result  from  the  coming  together  of  contractors  and 
material  men  at  the  big  letting.  In  both  matters  all 
parties  to  tlie  work  .should  benefit.  Unnecessary  bids  will 
be  eliminated  or  reduced  liy  concentrating  the  attention 
of  the  bidders  on  the  kinds  or  locations  of  work  that 
they  can  handle  most  efficiently,  thereby  keeping  them 
from  wasting  time  and  expense  in  bidding  on  other  jobs. 
This  policy  should  at  the  same  time  help  to  i)revent  the 
occasional  unduly  low  bid,  the  result  of  chance  and  ig- 
norance combined,  which  if  accepted  is  likely  to  prove 
disappointing  to  both  sides  of  the  contract.  The  plan 
is  interesting  in  various  ways;  and  if  its  trial  proves 
successful,  it  will   furnish  a  useful  precedent. 
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Sofflrae  M.esisoiras  Wlh^^  Timt  Carpets 
Hilave  Peeled  OHf  Coiracireae 


Sir — In  (iic  article  and  editorial  appearing  in  your  issue 
of  Feb.  24.  on  l)ituniinous  earpets  on  concrete  roads,  ref- 
erence is  made  to  the  company  organizcul  to  exploit  the 
system.  I  was  employed  by  that  company  as  an  engineer 
and  representative,  and  in  the  latter  part  of  11)12  1  made 
an  inspection  of  all  the  concrete  roads  that  were  built  or 
under  construction  m  an  Eastern  state,  where  it  was 
j)roposed  to  use  a  bituminous  carpet. 

1  was  surprised  to  find  the  utter  lack  of  care  in  tlie  con- 
struction of  these  concrete  roads.  The  concrete  in  prac- 
tically all  cases  was  made  from  bank-run  gravel,  and  tliis 
in  most  eases  was  taken  from  creek  bottoms  and  pits  con- 
taining clayey  gravel.  No  effort  was  made  to  test  the 
nuiterial.  Nearly  all  the  gravel  I  saw  was  full  of  clay 
and  sediment  and  contained  very  little  sand. 

The  resulting  concrete  was  the  poorest  imaginable.  The 
surface  was  little  harder  than  baked  clay.  On  one  road  I 
cut  out  pieces  half  an  inch  deep  in  one  place  after  another. 
On  another  road  I  saw  where  an  ordinary  wagon  had 
passed  over  the  road  about  a  week  after  the  concrete  liad 
been  laid  and  made  a  rut  2  in.  deep  in  it.  The  engineers 
and  inspectors  on  the  roads  knew  nothing  about  concrete, 
and  the  officials  over  them  knew  less.  Furthermore,  they 
would  not  back  up  their  engineers,  so  the  contractors  did 
as  they  pleased. 

You  can  imagine  my  disgust  at  the  situation,  for  just 
previous  to  this  time  I  had  been  for  five  years  in  charge 
of  work  on  the  New  York  Barge  Canal,  where  I  had  laid 
thousands  of  yards  of  concrete.  I  wrote  the  company  and 
explained  conditions  to  them,  stating  that,  if  it  wanted 
to  do  any  business,  it  would  have  to  get  proper  concrete 
to  do  it  on ;  but  the  company  was  for  selling  the  bitu- 
minous material,  regardless  of  where  it  went.  The  com- 
pany itself  laid  a  demonstration  piece  in  Central  Park, 
New  York  City.  When  I  inspected  it  a  short  time  after- 
ward, I  found  the  company  had  not  done  much  better 
work  than  the  contractors   referred  to. 

I  cite  these  facts  to  show  why  concrete  roads,  as  well  as 
the  bituminous  surfacing  thereon,  received  a  black  eye 
in  the  East  when  they  were  first  promoted. 

Under  these  conditions  I  resigned  my  position  and  went 
with  a  company  on  the  erection  of  a  tar  refinery  in  Birm- 
ingham, Ala.  While  I  was  there,  the  City  of  Birming- 
ham wished  to  try  some  bituminous  treatment  on  concrete. 
On  all  the  main  streets  in  Birmingham,  between  the  car 
tracks  and  for  2  ft.  on  each  side,  the  streets  are  paved 
with  concrete  of  an  exceptionally  good  quality,  made  with 
a  clean  sharp  sand.  The  remainder  of  the  street  is  a 
pavement  of  different  type.  We  brushed  the  concrete 
clean  and  applied  the  tar  and  a  cover  of  clean  coarse 
sand.    As  far  as  I  am  aware,  it  has  never  peeled  off. 

After  finishing  my  work  with  this  company,  I  went 
with  the  New  York  State  Highway  Department  after  it 
was  reorganized  and  took  charge  of  some  roads  in  north- 
ern  New   York.      One  was   between   Lake    George   and 


W'ari'cnshui-g,  the  gali'way  to  the  .Xdirondack  Mountains. 
This  was  a  concrete  road  with  a  bituminous  top.  The  road 
was  partly  built  when  I  arrivcid  on  the  scene.  The  com- 
pleted jmrtion  had  been  built  of  a  fairly  good  sand  and 
gneiss,  but  was  not  in  very  good  condition,  having  been 
laid  too  dry  and  some  of  it  having  been  frozen  J  patched 
up  this  section  and  (inished  the  remainder  the  best  1 
could  under  the  s])ecifications,  which  did  not  call  for  any 
refinement  in  such  things  as  finish,  grade,  side  forms,  etc., 
and  allowed  the  use  of  continuous  mixers.  After  the  con- 
crete was  completed,  we  opened  the  road  to  traffic  for  two 
months  before  j)utting  on  the  bituminous  top  It  was  in 
the  middle  of  the  touring  season,  and  the  road  received 
y  very  heavy  traffic,  which  removed  all  the  laitance.  After- 
ward w^e  swept  the  concrete  thoroughly  and  applied  hot 
tar  in  two  coats  on  one  end  and  one  coat  on  the  other 
end.  In  the  middle  of  the  road  for  about  1,500  ft.  we 
treated  a  section  with  hot  oil.  A  cover  of  crushed  stone 
was  put  in  plac-e  and  rolled,  then  after  it  had  bled,  covered 
with  clean  sand.  The  cover  on  this  road  never  peeled.  It 
stayed  in  place  two  years,  until  it  wore  out,  when  it  was 
renewed.  My  conclusions  are  that,  in  order  to  have  a 
bituminous  carpet  stick  to  a  concrete  base: 

1.  The  concrete  must  have  a  hard  durable  surface, 
nothing  leaner  than  1 :  21/2 :  5,  and  must  be  mixed  with 
a  clean  sharp  sand. 

2.  It  must  be  open  to  traffic  until  the  crust  of  the  con- 
crete has  worn  off  and  the  pores  are  exposed. 

3.  The  surface  of  the  concrete  must  be  absolutely  clean 
when  the  top  is  applied. 

In  cleaning  the  road  it  must  be  swept  with  a  wire 
broom  or  other  stiff'  broom,  to  remove  all  foreign  material; 
then  it  should  be  sprinkled  and  swept  with  a  house  broom, 
until  in  drawing  the  palm  of  the  hand  over  the  surface 
of  the  concrete  no  white  mark  is  left  on  the  palm.  The 
bitimiinous  material  should  then  be  applied  and  broomed 
into  the  concrete,  to  remove  the  remaining  dust,  if  put  on 
by  hand ;  or  a  heavy  pressure  should  be  used,  if  it  is  placed 
mechanically. 

I  have  put  a  good  many  tops  on  concrete  roads  under 
this  method  and  have  never  had  them  peel;  but  I  would 
again  emphasize  that  the  concrete  must  be  of  the  best 
quality  and  made  with  the  best  sand,  and  the  road  must 
be  absolutely  clean  when  the  tar  is  applied.  Where  a 
road  is  located  in  a  clayey  country,  the  clay  will  often 
be  brought  on  the  road  by  vehicles  and  then  bake  fast; 
it  will  be  next  to  impossible  to  get  the  road  clean. 

I  find  tars  stick  better  to  a  concrete  surface  than 
asphalts.  0.  H.  E. 

New  York  City,  Feb.  29,  1916. 


interest  the   article 
Concrete   Pavement  in 
editorial   on   the   same 


Sir — I  have  read  with  great 
Manley  Osgood  on  "Tar-Coated 
Ann  Arbor,  Mich.,"  and  your 
subject. 

I  have  been  especially  interested  in  the  superficial  '"'Sit- 
ing of  concrete  with  tar  materials  ever  since  the  first 
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experiment  tried  iu  Massachusetts  in  1907  and  1908. 
Tlie  original  road  in  Massacliusetts,  treated  by  the  Massa- 
chusetts Highway  Commission  at  Spencer,  Mass.,  has  l)een 
maintained  with  tar  coatings  for  a  period  long  enough  to 
show  tliat  the  method  will  work  out  satisfactorily  on  roads 
wliere  the  trallie  is  ])redominantly  autonu^bile  trallic. 

Another  road  in  Massachusetts,  coated  in  1907  by 
Charles  W.  Ross,  then  Superintendent  of  Streets,  Newton, 
Mass.,  shows  equally  good  results.  A  cream  of  neat 
cement  was  spread  over  the  old  macadam  surface  of  the 
Newtown  Boulevard  and  was,  after  go- 
ing through  the  winter,  coated  witii 
refined  tar.  This  has  not  been  re- 
newed up  to  tlie  present  time  and  is 
still  in  excellent  condition.  This  por- 
tion of  the  boulevard  receives  automo- 
bile traflic  only. 

I  believe  that  tiie  failures  in  coat- 
ing concrete  with  refined  tar  may  be 
assigned  to  a  number  of  reasons.  I 
believe  that  the  greatest  number  of  its 
failures  are  due  to  its  use  on  concrete 
surfaces  which  disintegrate  beneath  the 
tar  coating  and  thereby  cause  the  coat- 
ing to  scale  off.  In  all  cases  of  this 
kind  the  pieces  of  tar  coating  which 
scale  off  carry  with  them  a  scale  of  con- 
crete on  the  under  side. 

The  Spencer  work  in  Massachusetts 
was  opened  to  traffic  for  about  a  year 
before  the  first  coat  of  refined  tar 
was  applied,  so  that  the  scale  or  floats 
were  worn  off  before  the  tar  coating  was 
put  on.  'Sir.  Fletcher,  State  Highway 
Engineer  of  California,  has  benefited 
by  this  experience  and  always  allows 
a  period  of  wear  on  the  concrete  Ijet'ore 
the  surface  coating  is  applied.  There 
are  a  number  of  other  |)recautions 
which  must  be  rigidly  fulfilled  when  a 
wearing  surface  is  to  l)e  produced,  and 
the  coatings  must  be  carefully  put  on 
to  get  them  uniform. 

1.  The  concrete  nmst  be  clean  and 
in  good  condition  before  the  coatings 
are  applied.  2.  The  refined  tar  nmst 
l)e  of  the  proper  quality  and  heated  to 
the     right  point     before     ii])plicati(in.  "'    '      'H'-''^' 

3.  The  concrete  must  be  warm 
enough  and  dry  enough  to  make  the  refined  tar 
stick.  This  is  especially  true  if  the  coating  is  applied  after 
niidsiinimer.  If  it  is  applied  before  midsummer,  a  certain 
amount  of  adhesion  will  take  place  even  if  it  does  not 
adhere  on  contact.  4.  The  refined-tar  coating  is  best  put 
on  in  two  layers,  using  i/i  gal.  on  each  layer,  with  hard 
stone  chips  over  the  first  coating  and  stone  dust  or  sharp 
sand  over  the  second  coating.  5.  A  priming  coat  of  very 
thin  tar  is  sometinu's  necessary  with  certain  surface  con- 
ditions of  the  concrete  or  on  conci'cte  which  has  been  sub- 
jected to  wear  for  a  prolonged  period.  6.  A  thin  coating 
of  1/2  in-  cannot  be  expected  to  stand  up  under  horse-drawn 
vehicles.  In  this  case  a  li/4'in.  to  2-in.  surfacing  is 
required,  using  the  concrete  as  a  base. 
'^^  Thilip  p.  Sharj'Lks, 

New  York  City,  Mar.  11,  lOlC  The  Barrett  Co. 


^esnua  nim  YelEo'w^  Fairae  for 

Sir — In  Engineerbui  News  of  Eeb.  24,  1915,  p.  308, 
an  article  by  Dr.  Herman  von  Schi-enk,  entitled 
"Yellow-Pine  Timber  Graded  Without  Guesswork,"  gives 
in  detail  the  grading  rules  of  the  American  Society  for 
Testing  iMatcrials  and  states  that,  if  architects  and  engi- 
jieers  make  use  of  tljcse  rules,  the  uncertainty  in  speci- 
fying yellow  pine  foi-  heavy  construction  will  disappear. 


SIOt'THiNS  OF   SOUTHERN   YKL,LU\V    Fl.\l';   .Sf  K.I  i;«  'I' K  I  '   To 
ATTACK  OF  DRY  ROT  FOR  3  YR. 

The  description  of  the  application  of  the  rule  deals 
almost  exclusively  with  the  strengtii  of  the  timber.  The 
failures  of  yellow  pine  within  the  past  few  years  which 
have  caused  its  reliability  to  be  questioned  have  not  re- 
sulted from  the  lack  of  initial  strength,  but  from  its 
increasing  tendency  to  rot. 

The  only  parts  of  the  new  specifiiations  that  are  di- 
rectly concerned  with  the  durability  of  yellow  pine  are 
the  darkness  of  the  summer  wood,  which  is  generally 
characteristic  of  resinous  material,  and  the  percentage  of 
lieartwood,  which  is  a  guarantee  of  durai)ility  if  it  is 
resinous.  But  lieartwood  of  yellow  pine  is  not  always 
resinous,  and  nonresinous  pine  frequently  has  summer 
wood,  which  is  dark. 

The  appearance  of  the  summer  wood  depends  consid- 
erably on  the  moisture  that  the  wood  contains  and  the 
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inctluMl  (if  ciittinj;  tlio  sodioiis.  Moreover,  "diirk"  i.s  a 
lomimnitivf  tt'nii  at  luvst,  and  if  it  is  lo  bo  used  as  a  basis 
for  iiii|>ortaiit  s|u'(iHcatioiis  upon  wliich  disjiutes  may 
misc  it  sliould  Ik-  ilcarly  delined  l)y  coniparison  witli  some 
easily  duplicated  standard;  tlie  metliod  of  cutting  tlu! 
sections  and  the  moisture  siiould  also  be  sju'cilied.  This 
would  make  a  eundtersome  specilicatiou,  dillicult  to  ap- 
]>ly,  subject  to  uncertainties;  and  if  all  that,  is  to  be  linally 
fraini-d  is  an  iippnixinialc  index  of  the  I'csiii  contained 
in  the  wood,  why  nut  dellnitely  slate  Ihe  minimum  ac- 
ceptable ))ercentaj;'e  of  resin,  witii  tlie  added  descriptive 
clause  that  such  resinous  nniteria!  luis  dark  summer  wood  ? 
The  darkness  of  the  summer  wood  is  ])roi)ably  sullicient 
lor  ordinary  fjrading  jjurpo.ses,  but  an  analysis  for  resin 
can  be  resorted  to  in  case  of  dispute,  thereby  makinj^  it 
])ossil)lc  for  the  engineer  to  determine  definitely  for  Jiim- 
self  whether  lie  has  received  the  tindier  that  ho  requires 
and  that  he  has  spooitied. 

A  similar  criticism  applies  to  the  percentage  of  sum- 
mer wood  as  an  index  of  donsitv.     'I^lu're  is  no  reason 


PIG.   2.     PART   OF   FRUITING  DRY   ROT   ON   THE   PLANKS 
SHOWN  IN  FIG.   1 


why  the  actual  acccptalde  minimum  specific  gravity  for 
a  given  volume  of  wood  should  not  be  stated. 

Fig.  1  shows  three  sections  of  Southern  pine  heartwood 
tloor  plank  upon  which  a  dry  rot  (Meridius  ladirymans) 
plant  has  been  growing  for  about  three  years.  This  plant 
has  fruited  regidaiiy  in  September  or  October  of  each 
year,  showing  that  the  conditions  of  moisture  and  tem- 
peratures are  favorable  to  normal  growth  and  long  life 
of  this  formidable  destroyer  of  structural  timber.  Fig.  2 
shows  a  part  of  the  fruiting  area  as  it  appeared  in 
October,  1914. 

I  think  all  tlie  planks  shown  Avill  j^ass  the  grading 
rules  of  the  American  Society  for  Testing  Materials  as 
"dense  Southern  yellow  pine."  The  difference  in  their 
power  and  resistance  to  dry  rot  caused  by  the  lachrijmans 
plant  is  apparent. 

The  resinous  section  in  the  center  of  the  picture  is 
practically  nntouched,  except  superficially  at  the  edges, 
where  it  has  been  in  contact  with  the  other  two  badly 
rotted  specimens  for  three  years.  The  three  specimens 
were  edge  to  edge  in  a  floor,  in  the  order  sho^vn  in  the 
photograph,  F.  J.  Hoxie, 

Engineer  and  Special  Inspector, 
Associated   Factory   Mutual  Fire    Insurance    Companies. 

31  Milk  St.,  Boston,  Mar.  3,  1915. 


I  The  foregoing  letter  wan  Hul)mitted  to  Dr.  von 
Schi'enk,  who  has  replied  as  follows. — Editor.  | 

Sir — I  have  been  iinicli  interested  in  Mr.  Iloxio's  eom- 
menls  on  the  recent  speciticalions  for  Southern  yellow 
jiine,  in  whicli  he  argues  that  a  minimum  percentngo  of 
resin  is  essential  to  guarantei'  tindjers  against  decay.  I  do 
not  (piito  agree  with  .Mr.  Iloxie  that  the  failures  of  yellow 
pine  within  tlie  j)ast  few  years  have  Ijoon  caused  Ijy  lack 
of  decay-resistance  rather  than  initial  strength.  As  I 
iia\e  j)()intcd  out  elsewhere,  every  single  instance  of  failure 
to  resist  decay  that  I  have  examimtd  has  been  due  to  high 
])ercentage  of  sapwood  in   tlie  timliers. 

Investigations  arc  under  way  at  the  present  time  to 
determine  with  great  accuracy  exactly  what  function  resin 
]ilays  with  regard  to  decay-resistance  in  various  species 
of  ])ine.  We  have  at  the  present  time,  under  the  aus- 
])iecs  of  the  ^Missouri  IJotanieal  Garden,  a  series  of  cul- 
tures, over  3,000  in  number.  Tlicsc  cultures  consist  of 
carefully  selected  pieces  of  long-leaf,  short-leaf  and 
loblolly  pines  having  various  degrees  of  density  and  vari- 
ous resin  ])ercentage.s.  The  series  imludos  both  heartwood 
and  sapwood  of  all  three  species.  The  individual  pieces 
June  been  inoculated  with  the  most  serious  pine-destroy- 
ing fungus.  It  is  our  expectation  that  the  results  from 
the.se  inoculations  will  be  ready  for  publication  some  time 
during  the  coming  summer.  While  it  is  as  yet  too  early 
to  announce  any  definite  conclusions,  the  indications  from 
the  blocks  thus  far  removed  from  the  series  are  that  the 
resin  content  plays  only  a  very  minor  part  in  determining 
the  degree  of  decay-resistance. 

Keferring  to  the  photographs  submitted  by  Mr.  Hoxie, 
there  is  doubtless  a  large  number  of  pieces  of  pine  that 
will  decay  provided  they  are  placed  under  conditions 
which  will  favor  rapid  decay.  The  remedy  in  such  in- 
stances will  hardly  be  found  in  any  specification  either 
as  to  density  or  resin  content.  Where  timbers,  whether 
of  pine  or  of  any  other  class  of  wood,  subject  to  rapid  de- 
cay are  used,  the  thing  to  do  will  be  to  preserve  such 
timbers  with  any  one  of  the  well-known  standard  timber 
preservatives.  I  feel  convinced  that,  if  the  new  rule  of 
the  American  Society  for  Testing  ]\raterials  is  applied, 
timbers  will  be  obtained  having  high  strength  values; 
and  if  in  addition  to  the  new  density  specification  the 
usual  restrictions  as  to  heartwood  and  sapwood  are  com- 
plied with,  it  will  be  found  that  as  high  a  decay-resistance 
will  be  obtained  for  Southern  yellow-pine  timbers  at  the 
present  time  as  has  been  in  the  past.  It  is  absolutely 
es.sential,  however,  that  specifications  as  to  strength  and 
heartwood  and  sapwood  restrictions  be  included. 

Hermaxx  vox  Schkexk. 

St.  Louis,  Mo.,  Mar.  13,  191G. 

Lon^-Range  AVeather  Forecasts  are  claimed  to  be  made 
possible  by  a  new  discovery  announced  by  Dr.  WiUis  L.  Moore, 
of  Rockville,  Md.,  wlio  was  for  18  years  Chief  of  the  United 
States  Weather  Bureau.  Dr.  Moore  is  Professor  of  Applied 
Meteorology  at  George  Washington  University  and  has  been 
engaged  in  research  since  leaving  the  Government  service,  in 
cooperation  with  W.  P.  Carothers,  of  Houston,  Tex.,  and  W.  C. 
Abbott,  of  the  Smithsonian  Institution.  The  discovery  re- 
ferred to  is  that  there  are  rifts  in  the  upper  clouds  of  the 
solar  atmosphere  which  cause  variations  in  the  amount  ot 
heat  radiated  to  the  earth.  These  rifts  in  the  solar  clouda 
persist  at  times  for  many  months,  and  the  investigators  have 
discovered  the  period  of  time  between  the  passage  of  a  heat 
rift  in  the  solar  atmosphere  and  the  appearance  of  resuUing 
storms  on  the  earth.  It  is  claimed  that  by  this  system  weather 
forecasts  can  be  made  with  reasonable  accuracy  for  two  weeks 
in  advance. 
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Tedhsaacs^E  Kdl^cs^Moiia* 
By  a.  ^lAK^sToxf 

The  present-day  problem  in  engineering  education  is 
Iiow  to  educate  our  engineers  better  in  the  fundamentals 
of  successful  manhood  without  sacrificing  the  quality  of 
their  technical  education.  High  qualities  of  manhood 
are  absolutely  essential  in  the  engineer;  so  are  high  tech- 
nical qualifications.  Neither  of  these  can  be  sacrificed  to 
the  other.  The  engineer  must  pass  a  double  test  and 
not  fail  in  either  manhood  or  technical  requirements, 
just  as  the  officer  in  the  army  must  pass  both  a  physical 
and  a  mental  examination  and  would  be  rejected  for 
failure  in  either. 

Prof.  C.  E.  IMann  is  making  an  investigation  of  engi- 
neering education  in  the  United  States,  working  under 
the  auspices  of  conmiittees  of  the  Society  for  the  Pro- 
motion of  Engineering  Education  and  of  the  other  na- 
tional engineering  societies,  but  at  the  expense  of  the 
Carnegie  Foundation.  He  has  proposed  a  score-card 
for  engineers,  on  the  general  plan  of  those  used  for  live- 
stock by  our  agricultural  friends,  in  which  definite  values 
are  assigned  on  the  scale  of  100  to  each  of  six  qualifi- 
cations, as  follows : 

Character 41.0 

Judgment 17.5 

Kfficiency 14 , 5 

Understanding  of  men 14.0 

Total  general 87.0 

Knowledge  of  engineering  science 7.0 

Technique  of  practice  and  business 6.0 

Total  technical 13.0 

The  jjroposed  score-card  leads  to  absurd  results  when 
we  attempt  to  use  it  as  an  actual  guide  in  selecting  the 
best  men  to  fill  engineering  positions.  As  a  state  high- 
way commissioner  and  as  a  dean  of  engineering  my  duties 
require  me  to  determine  the  competency  of  engineers  to 
fill  about  200  responsible  engineering  positions.  I  have 
tried  to  apply  the  proposed  score-card  to  a  comparison 
of  three  moderately  successful  engineers  of  my  acquaint- 
ance with  three  first-class  business  men  of  practically  no 
engineering  skill.  The  results  are  shown  in  the  accom- 
panying table. 

RATINGS  OF  BUSINKSS  MEN  IN  COMPARISON  WITH  MODERATELY 

SUCCESSFUL      ENGINEERS      FOR      APPOINTMENT      TO 

ENGINEERING  POSITIONS 

Moderately  Successful  Successful  Business  Men 

Engineers  Prom- 

City  inent 

Engineer  Railway  Engineer  Cloth- 

(5,000)      Assist-     in  Gen-  Prom-         ing         Prom- 

Pcrfect       Popu-     ant  En-       eral  inent         Mer-        inent 

Engineer     lation       ginecr     Practice  Grocer      chant      Banker 
Cred-       Cred-       Cred-       Cred-       Cred-       Cred-        Cred- 

I  terns  %      it      %     it      %     it      Vo     it  %     it      %     it      %     it 

Character 100  41.0  78  32.0  80  32.8  76  31.2  90  36.9  93  38.1  93  .38.1 

Judgment 100  17.5  75  13.1  75  13.1  75  13.1  91   15.9  93   16.3  95  16.6 

Efficiency 100  14.5  83  12.0  87  12.0  87  12.6  80   11.6  95   13.8  93  13.5 

Understanding 

of  men 100  14.0  75  10  5  73  10.2  78   10.9  90   12.6  93    13.0  97   13.6 

Engineering 

science 100     7.0  86     6.0  84     5.9  83     5.8  10     0.7     5     0.4   10     0.7 

Engineering 

experience...    100     6.0  85     5.1  85     5.1  83     5.0  5     0.3     5     0.3  15     0.9 
Tot.al    rat- 
ing    (on 
scale    of 
100)....          100.0         78.7         79.7         77.6         80.2         81.9         83.4 

According  to  the  proposed  score-card,  any  really  first- 
class  business  man  ought  to  receive  preference  for  ap- 
pointment to  engineering  positions  over  any  engineer  of 


•Part  of  an  address  delivered  before  the  Chicago  alumni 
of  Iowa  State  College. 

tDean,  Division  of  Engineering-,  Iowa  State  College,  Ames, 
Iowa. 


merely  fair  general  qualifications,  no  matter  how  liigh 
the  engineer's  technical  skill. 

Future  engineers  cannot  as  a  rule  begin  to  acquire  the 
necessary  technical  knowledge  until  they  enter  college. 
Hence,  the  effort  of  engineering  schools  is  properly  di- 
rected largely  to  imparting  the  necessary  instruction  in 
matlieniatics  and  the  other  sciences  underlying  engineer- 
ing, in  Engli.sh,  including  public  speaking,  in  political 
economy,  in  commercial  and  in  technical  .sui)jects.  The 
engineering  schools  may  properly  be  held  accountable  for 
the  thoroughness  of  this  kind  of  engineering  education, 
for  they  are  the  only  agencies  which  supply  it.  The 
case  is  different  with  manhood  qualifications,  where  many 
other  agencies  are  involved. 

No  person  should  be  ranked  as  an  engineer  who  does 
not  possess  the  manhood  qualifications  in  satisfactory 
degree,  and  this  requirement  should  be  separate  from  and 
in  addition  to  satisfactory  technical  qualifications. 

From  the  educational  point  of  view  we  should  all  rec- 
ognize the  indisputable  fact  tliat  education  in  the  funda- 
mental qualities  of  manhood  must  extend  through  the 
entire  life  of  each  individual  instead  of  merely  through 
the  few  years  he  spends  in  college.  The  college  should 
fit  into  the  general  scheme  of  development  and  should 
do  its  full  share  of  the  work,  consciously,  systematically 
and  energetically.  How^ever,  we  should  candidly  face 
the  fact  that  the  engineering  schools  alone  can  in  the 
nature  of  things  do  only  a  comparatively  limited  part 
of  the  work  of  developing  the  fundamental  manhood 
qualifications  needed  in  engineers.  The  situation  is  en- 
tirely different  from  that  of  the  imparting  of  funda- 
mental technical  training,  which  begins  at  college,  Avhereas. 
manhood  training  begins  in  babyhood  and  must  be  well 
advanced  long  before  entrance  to  college. 

The  most  important  part  of  one's  training  in  char- 
acter, in  thoroughness,  in  industry,  in  temperament,  in 
culture  and  even  in  conserving  health  ought  to  be  that 
which  he  receives  at  home.  Our  public  schools,  which 
the  future  engineer  attends  for  twelve  of  the  most  forma- 
tive years  of  his  life,  are  also  vittil  factors  in  his  devel- 
opment. It  is  well  known  to  college  educators  that  the 
average  American  youth  comes  to  college  with  many  seri- 
ous and  almost  ineradicable  faults,  due  to  vital  defects 
both  in  our  public  schools  and  in  our  home  training. 

Suggestions  for  Bettering  Teciikical  Education' 

The  bulk  of  the  suggestions  for  improving  engineering 
education  made  by  men  who  are  not  themselves  experi- 
enced engineering  educators  refer  to  minor  clianges  wholly 
inadequate  to  produce  much  real  effect.  The  present 
standard  engineering  courses  are  the  product  of  76  years 
of  active  experimentation  and  of  earnest  seeking  for  the 
best,  and  it  will  not  be  found  easy  to  improve  them.  The 
average  outside  practitioner  is  just  about  as  competent 
to  advise  what  specific  changes  in  engineering  education 
should  be  made  as  the  average  engineering  professor  is 
to  advise  the  practitioner  just  how  to  improve  his  work. 

One  man  suggests  that  the  end  can  be  obtained  by 
substituting  some  "general  culture"  work  f'^r  "technical" 
work.  Ten  credit  hours  of  such  substitution  Avould  oc- 
cupy only  about  eight-tenths  of  1%  of  the  average  total 
working  life  up  to  graduation  from  college.  It  makes 
very  little  difference  in  his  culture  whether  he  devotes 
that  much  time  to  literature  and  philosophy  or  to  rail- 
way administration  and  advanced  higliway  engineering. 


^os 
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111  r»ic(,  ikIvihuimI  tt'clmical  work  is  culliirc  wuik.  in  IIh' 
tnu'  si'ii.so.  if  it  is  rifjlitly  tiuif^^lit  juid  ri^'lilly  siudicd. 

AiiolluT  sii^jfficsts  (li)it  Wf  .i:i\i'  ii|i  (iiir  s('|mnilc  coiirsrs 
in  civil,  iiu'cliaiiical  iumI  clci  t  lical  t'ii;,Mii('i'riii^^  luul  j^o 
Imck  to  tlu'  {^ooil  old  davs  of  oidy  oiu'  cn^iiu'criiif^  course. 
Tliis  is  askiiiLj  cii<;iiu'criii;.;  cdiicatioii  to  niii  l)ack\vard, 
and  lie  ininlit  as  well  make  tiie  same  rcciiiest,  io  tlie  Mis- 
sissip])i  Ikiver. 

if  llie  enjiineei-in,^;  schools  are  to  produce  graduates 
of  really  broader  training  and  more  conii)lete  nianhoiid 
develo])ineiit,  they  must  cmpldy  iioweri'iil  agencies  really 
ade(|uate  to  elVect  iinimrtanl  imjirovements.  No  iiiiudr 
changes  will  answer.  'Pluce  great  improvements  occur  to 
ine  as  possible : 

1.  I  believe  that  organized,  direct,  personal  acquaint- 
aneeship,  iiistnietion  and  iiis])inition  of  every  engineering 
student  by  every  member  of  a  large  faculty  of  strong, 
able  and  experienced  engineers,  outside  of  regular  class 
lessons,  would  be  an  immensely  powerful  agency  in  train- 
ing better  men  and  better  engineers.  I  believe  that  every 
engineering  professor  ought  to  be  held  directly  respon- 
sible for  this  part  of  his  duties  no  less  than  for  his  class 
work. 

2.  Colleges  seem  to  be  organized  on  the  basis  of  the 
public  school,  whose  schedule  is  arranged  for  the  pur- 
pose of  allowing  jilenty  of  playtime  for  growing  children. 
When  an  engineer  becomes  an  engineering  professor,  it 
is  found  that  he  needs  three  months'  vacation  per  year 
instead  of  two  weeks,  and.  he  is  regularly  scheduled  for 
from  two  to  three  classes  per  day  instead  of  eight  hours' 
regular  work.  College  students  are  not  held  to  the 
strict  accountability  to  which  men  and  women  in  actual 
life  are  subjected.  tJreat  educational  plants  which  cost 
millions  of  dollars  lie  practically  idle  for  months  every 
yea  r. 

Furthermore,  hoary  college  traditions,  such  as  that  of 
the  imdesirability  of  afternoon  recitations,  prevent  the 
ti.se  of  expensive  laboratories  for  more  than  a  fraction  of 
the  time  when  college  is  actually  in  session.  Despite  the 
fact  that  many  professors  and  many  students  work  more 
hours  per  day  than  the  average  engineer  in  outside  prac- 
tice, I  cannot  help  feeling  that  we  ought  to  inquire  .seri- 
ously into  the  question  of  the  possibility  and  advisability 
of  reorganizing  our  college  work  on  a  business  basis  •with 
48  weeks  of  school  per  year.  All  college  equipment 
should  be  used  forenoon  and  afternoon  every  day  in  the 
week,  so  far  as  feasible.  Eegular  schedules  for  professors 
and  students  should  provide  adequately  and  definitely  for 
all  their  work,  including  the  preparation  of  lessons  and 
the  grading  of  reports  and  papers.  Such  schedules 
shoidd  also  provide  for  regular  research  by  those  pro- 
fessors who  have  the  special  ability  and  enthusiasm  needed 
for  research  that  is  really  worth  while.  The  most  im- 
portant studies  ought  to  be  taught  at  least  twice  per 
year,  so  as  to  facilitate  entrance  in  the  spring  as  well  as 
in  the  autumn.  In  such  a  college  the  students  ought  to 
be  treated  as  immature  men  rather  than  as  adolescent 
boys. 

3.  A  great  improvement  might  be  effected,  in  my  judg- 
ment, by  requiring  one  or  more  years  of  actual  engineering 
work  outside  of  college  immediately  follo-\ving  the  sopho- 
more year.  Nothing  will  do  more  to  make  men  of  stu- 
dents than  to  set  them  to  work  with  men,  under  the 
strict  discipline  of  actual  business  regulations.  I  believe 
that  a  student  who  takes  at  least  a  year  of  outside  work 


pii'ii'  Id  111-  junior  year  will  get  at  least  'S.i%  greater 
licnclit  fnmi  iiis  junior  and  senior  work.  In  our  civil- 
engineering  cour.se  at  Iowa  State  (!ollege  we  have  practic- 
ally recpiired  at  least  two  summer  vacations  at  actual 
engineering  work  of  every  student,  since  ]8!)H,  and  we 
ob.serve  much  benefit  therefrom.  A  18-week  school  year 
would  ])erniit  requiring  one  year  of  outside  work  without 
necessarily  post])oning  graduation. 

So  far  the  live-  and  six-year  engineering  courses  lia\c 
practically  failed.  There  is  only  one  e.vcejition  known  to 
mc,  ami  in  that  case  the  engineering  school  is  so  small 
and  so  recently  esbiblished  that  its  ultimate  success  must 
still  be  considered  uncertain.  Still,  I  cannot  help  belie\i' 
that  six  years  of  work  beyond  the  prcvsent  high-school 
standard  will  ultimately  be  required  for  graduation  in 
engineering,  the  same  as  in  medicine  and  in  law. 


Detlanls  of  aa  Modlel  Coiacrete 


The  Pennsylvania  Stale  Highway  l)cj)artmcnt  is  build- 
ing a  concrete  road  between  the  Cities  of  Easton  and 
AUentown,  a  distsmce  of  about  13  mi.  The  work  on 
this  road  was  described  by  William  B.  Uhler,  Chief  En- 
gineer of  the  State  Highway  Department,  at  the  recent 
Pittsburgh  meeting  of  the  American  Koad  Builders'  Asso- 
ciation. Some  unusual  features  in  concrete-road  con- 
struction which  have  been  adopted  on  this  work  were  de- 
scribed by  Mr.  Uhler. 

Instead  of  the  usual  wooden  ])lank  foi-  the  side  forms, 
6-in.  steel  channels  are  used.  These  are  in  12-ft.  lengths 
and  are  held  in  place  by  steel  pins.  As  they  suffer  no 
deterioration  in  use,  it  is  believed  that  they  are  more 
economical  in  the  long  run  than  wooden  side  forms. 

Unless  great  care  is  taken  in  dumping  the  sand  and 
stone  on  the  subgrade  in  advance  of  the  work,  the  material 
will  under-run  and  wheeling  some  distance  to  the  mixer 
becomes  necessary.  In  order  to  avoid  this,  the  plan  was 
adopted  of  diimping  the  sand  and  stone  at  measured  inter- 
vals along  the  road.  Cement  is  stored  in  portable  canvas 
sheds  holding  90  sacks  each  and  is  thus  protected  from 
the  weather  until  iise.  As  fast  as  these  sheds  are  emptied, 
they  are  moved  to  the  front.  An  electric  trolley  line  runs 
the  Avhole  length  of  the  road  under  improvement  and 
serves  to  bring  supplies  to  the  work.  In  delivering 
material  to  the  mixer  specially  devised  wheelbarrows  are 
used,  holding  exactly  3  cu.ft.,  and  these  barrows  are 
struck  off  level  with  a  shovel  after  loading.  The  water  is 
also  measured,  and  the  aim  is  to  make  the  concrete  stiff 
enough  so  that  it  will  not  settle  down  quite  level  when 
discharged  from  the  mixer  into  the  bucket  or  when  emp- 
tied from  the  bucket  on  the  subgrade. 

Experiments  have  been  made  to  determine  the  proper 
time  for  mixing,  and  as  a  result  a  mix  of  1^^  min.  is 
required.  In  the  experiments  that  led  to  this  conclusion 
test  cubes  of  concrete  were  made  up  from  the  batches 
mixed  for  different  times.  The  test  cubes  were  kept  eight 
davs  and  then  broken.  Cubes  from  a  batch  mixed  1^ 
min.,  the  mixer  making  nine  revolutions,  showed  1,400 
lb.  per  sq.in.  The  1-min.  mix,  17  revolutions,  showed 
1,587  lb.  per  sq.in.  The  li/2-min.  mix,  26  revolutions, 
showed  1,924  lb.  per  sq.in.  Tests  were  also  made  of 
batches  mixed  2  min.  and  3  min.,  but  these  lots  did  not 
show  an  increase  in  strength  worth  the  additional  time 
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and  cost  involved.  The  U'st  cubes  iiiado  lioni  tlio  regular 
batclies  sliow  a  great  variation  in  strengtli.  In  the  28- 
day  tests,  for  example,  the  strength  ranged  from  2,3G2 
lb."  to  .5,3(;i  lb. 

Before  placing  the  concrete  the  subgrade  is  thoroughly 
wet  and  the  concrete,  which  is  mi.xed  in  proportions 
of  1:2:3,  is  i)laced  to  a  depth  of  6  in.  at  the  side  and  8 
in.  at  the  center.  A  heavy  strike-board  is  then  used  to 
compact  the  concrete  and  give  the  road  iis  proj)er  form, 
and  this  boar<l  is  followed  by  a  lighter  one.  When  the 
strike-board  conies  within  3  ft.  of  a  joint,  it  is  lifted  and 
placed  alongside  the  joint.  Work  then  proceeds  away  from 
the  strike-board.    After  water  disappears  from  the  surface 


trouble,  while  with  rolled  reinforcement  there  is  bound  to  be 
more  displacement  of  the  concrete  when  the  workmen  en- 
deavor  to    force    it    into    place. 

This  metal  reinforcement  is  placed  2  in.  below  the  top  of 
the  slab.  It  reduces  the  number  and  size  of  the  cracks  and 
is  desig-ned  also  to  overcome  longitudinal  cracks  that  may 
occur  because  of  the  settlement  of  the  shoulders. 

Throughout  the  West  the  general  practice  is  to  build  con- 
ciete  roads,  without  reinforcement,  6  in.  at  the  side  and  8  in. 
in  the  center.  J'ersonally,  I  believe  that  far  better  results 
can  be  obtained  at  the  .same  cost,  and  under  some  conditions 
at  less  cost,  by  the  construction  of  f.-in  and  7-in.  concrete 
roads   with   light   metal-fabric   reinforcement. 

To  protect  it  from  the  sun  and  air  while  it  is  setting, 
the  concrete  is  shaded  with  canvas.  Portable  forms  are 
used,  which  are  set  along  the  edges  of  the  pavement  and 
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of  the  concrete,  it  is  lioatcd  smooth  witli  a  wooden  float. 
Transverse  joints  are  placed  3C  to  40  ft.  apart  and  con- 
sist of  a  ^/4-in.  thick  prepared  bituminous  material  9 
in.  wide.  Part  of  the  bituminous  strip  above  the  surface 
is  sheared  off  after  the  concrete  is  placed,  leaving  it 
projecting  about  1  in.  above  the  finished  surface.  This 
part  is  flattened  down  by  traffic  and  protects  the  joint.  A 
split  float  is  used  to  finish  the  concrete  on  each  side  of  the 
joint,  so  that  both  sides  will  be  at  the  same  elevation.  The 
edges  of  the  joint  are  rounded  with  a  i\-in.  edger.  The 
sides  of  the  roadway  slal)  are  rounded  with  a  %-in.  edging 
tool. 

Concerning  the  use  of  metal  protection  plates  and  of 
reinforcement  in  the  road,  Mr.  Ilhler  says  : 

There  is  a  vast  difference  of  opinion  as  to  the  advisability 
of  using  steel  protection  plates  at  the  joints.  Experience  leads 
me  to  believe  that,  if  proper  care  is  taken  in  the  maintenance 
of  the  unprotected  joints,  built  as  outlined  herewith,  far  more 
satisfactory  and  economical  results  will  be  attained  than  by 
the  use  of  steel  joints,  especially  if  there  is  any  difference  in 
the  rate  of  wear  of  the  concrete  and  the  steel  in  the  joints. 
Only  a  thousand  feet  of  this  road  has  been  constructed  with 
steel  protection  joints,  and  up  to  the  present  time  no  ad- 
vantage in  this  method  of  protection   is  noticeable. 

The  road  in  question  is  reinforced  also  with  a  liglit  metal 
fabric,  which  is  shipped  to  the  job  in  sheets  5  ft.  in  width 
and  6  ft.  and  10  ft.  in  length.  This  fabric  is  placed  with  longi- 
tudinal joints  staggered  and  with  a  lap  of  4  in.  crosswise  and 
12  in.  longitudinally.  Of  course,  it  would  be  preferable  if 
sheets  could  be  obtained  the  full  width  of  the  roadway.  Rein- 
forcing shipped  in  sheets,  in  my  opinion,  is  more  satisfactory, 
.  because  it  is  easier  to  handle  and  can   be  installed  with  less 


project  about  \'i  in.  al)ov!>  it.  Tlic  canvas  sheets  ai'C 
mounted  on  rollers  laid  on  these  forms  and  unrolled. 
After  the  concrete  has  hardened,  the  canvas  is  removed 
and  the  pavement  is  covered  with  two  or  three  inches  of 
earth  and  kept  wet  10  to  14  days,  when  the  road  is  o])ened 
to  traffic.  About  314  mi.  of  this  road  was  completed  last 
.■^ea.<on,  and  thus  far  oul'-  two  slight  cracks  have  appeared. 

i>Iouiituiii-Kua«l  Concession  in  Peru — The  Peruvian  Govern- 
ment has  granted  a  concession  to  Adolfo  Hilfiker,  a  civil 
engineer,  for  the  construction  of  a  pack  road  between  the  sta- 
tion of  Urcos,  on  the  Juliaca-Cuzco  Ry.,  and  a  navigable 
point  on  the  River  Querene,  or  the  River  Madre  de  Dios.  ac- 
cording to  "Commerce  Reports"  of  Apr.  6.  The  road  will  be 
approximately  125  mi.  long  and  8  ft.  wide  and  will  pass 
through  native  forests  in  which  ample  spaces  must  be  cleared. 
Where  swamps  are  encountered,  they  must  be  drained  and  a 
stone  roadway  laid.  Bridges  must  be  built  over  streams,  or 
rafts  and  canoes  provided.  The  concessionaire  agrees  to  con- 
struct way  stations  or  roadhouses  every  15  mi.,  where  carriers 
and  freight  may  be  protected  from  the  mountain  storms. 
Freight  in  transit  may  be  stored  at  these  stations  without 
charge  for  10  days  or  less.  A  telegraph  and  a  telephone 
line  must  also  be  installed  along  the  road,  and  electric  com- 
munication must  be  furnished  free  to  the  Government.  No 
toll  will  be  collected  for  the  use  of  the  road.  The  conces- 
sionaire agrees  to  keep  the  road  in  repair  for  30  yr..  and  at 
the  end  of  this  time  to  turn  it  over  to  the  Government  of 
Peru.  In  consideration  of  these  various  services  the  Govern- 
ment grants  to  Mr.  Hilfiker  the  absolute  ownership  of  2,471 
acres  of  mountain  land  for  every  0.62  mi.  of  road  constructed — - 
a  total  of  nearly  500,000  acres.  Furthermore,  the  Govern- 
ment agrees  to  grant  no  concession  for  competing  roads  with- 
in 15  yr.  Plans  were  required  to  be  presented  early  in  .\pril, 
and  the  road  to  be  completed  within  four  years. 
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Proposed  Belt  K.aallway  for 
Bostloira  DiisttrScft 

A  Tcriniiiiil  ('(Hiiiuissioii  iiii|Miiiil('(l  rccriitly  l)v  llii; 
Miissnchusi'tts  (iiMicral  Court  (Ic^isliitinr )  lias  irijortcd 
ccrtiiin  coiu'lusioiis  iiiid  ircoiuiuciHlalious  lo  ihv  (JiMicral 
Court  iH-arintj  on  the  qiu'stion  of  how  Boston  can  ini|)n)Vc 
its  fri'ijxht  handling.  Tlu'  linancial  i)aralysis  of  tin" 
railways  of  that  jiart  of  the  country  is  held  to  justify 
terminal  construction  by  the  city. 

The  commission  (1)  sufigests  prompt  action  in  making 
connection  between  the  Union  Freight  Ry.  and  the  South 
Boston  yards  of  the  New  Haven;  (2)  calls  for  study 
by  the  Public  Service  Commission  of  delays  in  freight 
houses  and  of  the  effect  of  varying  switching  charges  on 
the  handling  of  freight;  (3)  recommends  reconstruction 
of  the  Atlantic  Ave.  elevated  structure  for  operation 
of  railway  cars  to  give  a  freight  connection  between 
North  Station  and  South  Station;  (4)  urges  that  the 
possibility  of  cooperation  between  street  railways  and  the 
main-line  railways  in  the  matter  of  freight  handling  be 
studied,  and  most  important  of  all  (5)  recommends  the 
organization  of  a  municipal  corporation  to  construct  and 
operate  a  belt-line  raili-oad  from  the  Boston  &  Maine 
north  of  the  city  of  Boston,  passing  through  Saugus, 
Eevere,  Maiden,  Everett,  Chelsea,  IMedford,  Somerville, 
Arlington.  Cambridge,  Belmont,  Waltham,  Watertown, 
Newton,  Weston.  Wellesley,  Needham,  Boston,  Dedham, 
to  a  point  near  Readville  on  the  New  York,  New  Haven 
&  Hartford  R.R. 

The  latter  recommendation  did  not  have  unanimous 
support  in  the  commission,  one  member  dissenting  from 
the  belt-line  proposal  and  preferring  a  lighterage  system 
to  be  developed  by  the  railroad  companies  to  reduce  the 
terminal  congestion.  However,  the  commission  finds 
that  its  other  recommendations  will  not  eliminate  con- 
gestion and  concludes  that  the  only  way  to  deal  with 
fJhis  is  to  provide  connection  between  the  different  rail- 
ways through  a  belt  line.  Edward  J.  Dunn  is  secretary 
of  the  commission.  Senator  James  F.  Cavanagh  is 
chainnan. 
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The  spring  meeting  of  the  American  Society  of 
]ilechanical  Engineers  was  held  Apr.  11  to  14  at  New 
Orleans,  La.  Special  cars  were  run  from  Chicago  and 
New  York;  and  those  traveling  by  these  cars  spent 
Monday  at  Birmingham,  Ala.,  where  the  visitors  were 
entertained  by  the  Birmingham  section  of  the  society^ 
with  an  all-day  excursion  to  the  Thomas  furnaces  of 
the  Republic  Iron  and  Steel  Co.,  the  Ensley  blast  furnace 
and  steel  plant  and  the  Edgewater  coal  mine  of  the 
Tennessee  Coal,  Iron  and  Railroad  Co.,  the  Fairfield 
byproduct  coke  plant  of  the  same  company  and  the 
Fairfield  mills  of  the  American  Steel  and  Wire  Co.  A 
barbecue  was  served   at   Bavview  on   the   shores   of  the 


aitidcial    lake,  si.\  miles  long,  created    by   the  'I'ciinoscc 
(•(>in|)any  to  maintain  the  water-«ii])])ly  for  its  jtropcrliert. 

At  New  Orleans  the  e.wurKioiiH  to  various  points  of 
interest  were  an  even  greater  attraction  than  the  profes- 
sional sections.  An  especially  interesting  visit  was  that 
to  the  new  drainage-pumping  stations,  where  arc  installed 
the  new  electric  motor-driven  screw  pumps  invented  by 
v\.  B.  Woods,  which  were  described  in  Eiujinerring  News 
of  Jan.  13,  1!)1G. 

On  Wednesday  afternoon  the  visitors  were  taken  by 
river  steamer  along  the  entire  waterfront  of  the  city 
and  spent  an  hour  inspecting  the  new  reinforced-contirete 
cotton  warehouses  built  and  operated  by  the  New  Orleans 
Tort  Commissioners  and  described  in  Enqinccring  Navs 
of  June  24,  1915. 

Thanks  to  the  inheritance  from  the  French  system  of 
jurisprudence,  the  State  of  Louisiana  has  retained  in 
public  ownership  the  entire  waterfront  of  the  Mississippi 
River  at  New  Orleans.  These  great  cotton  warehouses, 
which  will  cost  when  completed  about  $3,000,000,  repre- 
sent the  first  step  in  a  planned  system  of  public 
warehouses  and  shipping  facilities  for  New  Orleans. 
The  second  step  in  creating  this  system  is  a  reinforced- 
concrete  grain  elevator  of  1,000,000-bu.  capacity,  the 
construction  of  which  has  begun.  Both  these  works  have 
been  designed  by,  and  are  being  erected  under  super- 
vision of,  the  engineering  firm  of  Ford,  Bacon  &  Davis. 

Thursday  afternoon  was  devoted  to  an  excursion  to  a 
typical  land-reclamation  enterprise  near  New  Orleans. 
During  the  last  ten  years  the  drainage  of  swamp  lands 
along  the  Gulf  has  been  an  important  field  of  engineering 
work.  Within  the  city  limits  of  New  Orleans  a  tract 
of  7,000  acres  of  land  on  the  shores  of  Lake  Pontchartrain 
has  been  drained  by  the  New  Orleans  Lake  Shore  Land 
Co.,  and  most  of  it  has  been  planted  with  citrus  friiits. 
This  swamp  land  is  claimed  to  be  worth  $500  to  $800 
or  more  when  drained  and  improved,  as  it  is  marketable 
for  country  homes  for  residents  of  New  Orleans. 

The  leading  feature  of  the  technical  sessions  held 
during  the  convention  was  a  paper  on  "Organizing  for 
Industrial  Preparedness,"  by  Spencer  Miller,  one  of 
the  society's  representatives  on  the  Naval  Consulting 
Board.  The  paper  reviewed  what  has  been  done  by  the 
National  Engineering  Societies — first,  in  the  organization 
of  the  Naval  Consulting  Board  and,  second,  in  the  plans 
for  making  an  industrial  census  of  the  manufacturing 
plants  of  the  country  able  to  contribute  to  our  military 
and  naval  supplies  in  the  event  of  war.  The  discussion 
on  this  paper  was  fruitful  in  suggestions  as  to  ways  in 
which  engineers  might  best  contribute  toward  the  work 
of  national  preparedness.  Besides  a  large  number  of 
discussions  contributed  by  absent  members,  there  was  such 
active  debate  by  those  present  that  it  extended  over  the 
sessions  of  the  convention. 

The  session  on  Thursday  morning  was  devoted  to  three 
papers  relating  to  fields  of  engineering  in  which  New 
Orleans  engineers  are  especially  interested.  E.  W.  Kerr, 
Professor  of  ilechanical  Engineering  of  Louisiana  State 
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University,  descTibed  sonic  tests  on  multi))l('-effect  evapo- 
rators used  in  su^air-niaking  plants,  in  plants  i'or  water 
distillation,  etc.  The  university  has  long  specialized  in 
giving  instruction  in  the  field  of  sugar  machinery,  and 
its  graduates  have  been  prominent  in  the  sugar  industry, 
lioth  in  Louisiana  and  in  Cuba. 

Prof.  William  B.  Gregory,  Tulane  University,  described 
"The  P^volution  of  Low-Lift  Pumping  Plants  on  the 
Gulf  Coast"  in  connection  with  land-drainage  enterprises; 
and  William  von  Phul,  New  Orleans,  a  member  of  the 
lirni  of  Ford,  Bacon  &  Davis,  reviewed  the  mechanical 
devices  used  in  handling  freight,  etc.,  in  the  Port  of 
New  Orleans. 

On  Friday  morning  the  convention  closed  with  two 
simultaneous  sessions.  In  one  session  three  papers  on 
measurements  of  fluid  flow  wore  read.  The  first  two 
papers  referred  to  the  measurement  of  natural  gas  and 
the  third,  by  Prof.  Horace  Judd,  Ohio  State  University, 
described  experiments  on  the  flow  of  water  through 
orifices.  In  the  other  meeting,  papers  were  read  on 
"Dynamic  Balance"  by  N.  W.  Akimoff,  on  "Viscosity 
Measurement"  by  H.  C.  Hayes  and  G.  W.  Lewis  and 
on  "Heat  Transmission  in  Boilers"  by  E.  E.  Hedrick 
and  E.  A.  Fessenden. 

The  Panama  Canal  was  officially  reopened,  to  vessels 
drawing  up  to  30  ft.  of  water,  on  Apr.  15  after  being 
closed  seven  months  on  account  of  slides  in  Gaillard  Cut. 
The  present  slides  started  Sept.  18,  1915,  and  closed  the 
canal  for  about  half  a  mile  along  the  deep  cut.  It  was 
estimated  that  about  10,000.000  cu.yd.  of  rock  would  have 
to  be  taken  out  to  bring  the  canal  back  to  its  original 
section.  Wliile  all  this  has  not  yet  been  removed,  the 
dredges  working  in  the  slide  have  maintained  the  remark- 
able average  of  over  a  million  yards  per  month. 


8:15  p.m.)  is  "The  Psychology  of  Discipline"— a  lec- 
ture by  Maj.  Gen.  J.  F.  O'Byan ;  on  May  8,  infantry-drill 
and  field-service  regiilations,  and  combat  methods  "of  the 
present  war  will  be  discussed:  on  May  22,  the  topics  will 
cover  field  fortifications,  engineer  field  manual  and  At- 
lantic Coast  defense. 
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The  3,000-odd  engineers  who  have  been  attending  mili- 
tary lectures  in  New  York  City  under  the  auspices  of  four 
national  engineering  societies  will  form  a  division  in  a 
parafle  to  be  held  in  New  York  on  May  13  as  a  public 
demonstration  in  favor  of  a  national  preparedness  pro- 
gram. An  effort  will  be  made  to  ask  the  participation  of 
every  engineer  in  the  metropolitan  district,  and  in  addition 
a  blanket  invitation  has  been  issued  by  the  secretary  of  the 
lectures  committee,  J.  S.  Langthorn,  250  West  54th  St., 
New  York  City. 

The  engineers'  division  of  the  parade  will  be  made  up 
of  four  general  subdivisions — civil,  mining,  mechanical 
and  electrical.  These  subdivisions  are  made  for  conven- 
ience in  organization  and  are  not  in  any  sense  representa- 
tive of  any  engineering  society.  Engineers  are  invited 
to  parade  as  engineers,  whether  they  are  members  of  any 
organization  or  not.  But  any  affiliated  branch  or  society 
which  so  desires  and  whose  numbers  warrant  will  be 
assigned  to  a  separate  subdivision.  For  the  organization 
of  the  engineer  division  the  secretaries  of  the  four  national 
societies  have  been  named  as  subcommittees. 

The  studies  of  the  New  York  engineer  group  are  being 
continued  by  readings  and  conversazioni.  The  topic  for 
the  meeting  of  A])r.  24  (Engineering  Societies  Building, 
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The  outcome  of  the  second  Conference  on  Engineering 
Cooperation,  held  at  Chicago  on  Apr.  13  and  14,  was 
the  establishment  of  a  subcommittee  to  prepare  a  plan 
for  forwarding  cooperation  among  engineering  societies 
upon  matters  of  general  interest  to  the  profession.  The 
chairman  of  this  subcommittee  is  to  be  F.  H.  Newell, 
head  of  the  civil-engineering  department  at  the  Uni- 
versity of  Illinois,  and  the  other  four  members  are  to 
be  selected  by  him.  Its  plan  will  be  presented  for 
consideration  at  a  third  conference,  which  is  to  be  called 
by  the  subcommittee  when  it  is  ready  for  such  action. 
The  several  organizations  represented  at  the  meeting  will 
be  invited  to  assist  in  defraying  the  expense  of  the  work. 
This  was  the  logical  outcome  of  the  meeting;  for  while 
all  those  in  attendance  agreed  upon  the  general  principle 
that  "something  should  be  done,"  the  majority  had  no 
definite  ideas  as  to  what  should  be  done,  and  the  few 
individual  opinions  did  not  receive  much  support. 

The  conference  was  attended  by  about  30  persons 
representing  more  or  less  officially  42  national,  state  and 
local  societies  and  organizations.  All  the  large  national 
societies  were  represented  by  delegates,  except  the 
American  Society  of  Civil  Engineers,  a  fact  that  stirred 
up  some  strong  comment.  The  preamble  to  the  resolu- 
tions adopted  set  forth  that  the  rapid  increase  in 
engineering  activities  in  recent  years  has  given  rise  to 
many  problems  vitally  affecting  the  practice  of  engineer- 
ing, while  existing  agencies  (owing  to  lack  of  proper 
cooperation)  appear  inadequate  i'or  the  solution  of  these 
problems.  "This  .subcommittee  is  established  therefore," 
the  statement  read,  "in  order  that  the  resources  of  the 
profession  may  be  made  available  for  the  most  useful 
service  to  the  nation,  state  and  municipality  and  in  order 
that  the  practice  of  engineering  may  be  rendered  more 
efficient  and  less  burdensome  in  those  places  where  its 
development  has  been  most  difficult."  It  was  the  sense 
of  the  meeting  in  adopting  the  resolutions  that  these 
ends  may  be  attained  through  a  closer  association  and 
cooperation  of  engineering  societies. 

A  plan  for  two  great  engineering  organizations  was 
suggested  by  Paul  Han,?en,  Chief  Engineer  of  the 
Illinois  State  Board  of  Health,  one  of  these  to  represent 
state  and  sectional  societies  and  the  other  to  represent 
the  national  societies.  Another  suggestion  was  for  a 
single  representative  organization,  but  it  was  shown  to 
be  out  of  the  question  to  expect  the  large  national  societies 
to  become  subordinate  to  or  units  in  such  a  comprehensive 
organization,  including  societies  and  men  of  any  and  all 
grades  of  professional  and  semitechnical  qualifications. 
Gardner  S.  Williams,  consulting  engineer,  Ann  Arbor, 
jMich.,  advocated  consolidation  rather  than  cooperation 
among  a  number  of  separate  organizations.  He  suggested 
one  great  engineering  association  that  would  represent 
the  bodv  of  engineers  and  not  the  euffineering  societies. 
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I'lliiUT  C'oftlicll,  rrcsiilmt  nl'  llu'  Aniciuiiii  Sdiiclv  of 
(livil  Kii^iiin'iTs.  sciil  a  IcttiT  iir^'iiifi  tliiit  (•(M)|iiTiiliiiii 
kIioiiM  I'oiiic  llinnifili  lU'tioii  of  the  cxistiii},'  sticictics  iukI 
nut  llimuuli  llic  prcsiMit  iiulc|iriul('nt  iiKMcinciit.  'I'Iutc 
MTiii  to  111"  no  iiiiliciilioiis,  hii\\c\('i-,  llnil  ciHiiKTiil  khi  will 
rvcr  iTs\ill  in  (liis  wav,  mihI  iI  \v:i?.  Ihc  ^cnciiil  (i|)iiii(iii 
thai  work  should  hcjiin  at  Ihc  hotlnni  anil  not  al  Ihc  lop. 
II.  C.  (Jaidncr.  Oiiicajio,  ivpri'sciitiu^  the  .Xnicrican 
Society  of  Meehaiiical  Hnf,niUH>rs,  ol)jectc(l  lo  the  rornia- 
tion  of  a   new  or  separate  society. 

Isham  UaiKJolph,  consnitinj;-  engineer,  (Jhicago,  tiion^iit 
that,  while  there  are  too  many  societies,  it  is  onl  of  liic 
(picstion  to  think  of  conihiniiiff  tlu'  national  societies. 
Ilo  sui;<iesti>(i.  as  the  sjiirit  of  the  meeting,  that  there 
should  ho  a  cenlial  organization  in  the  interest  of  tlio 
common  good.  This  shonid  lia\("  no  authority  to  coin- 
niand,  hut  sliould  sci\e  as  an  ear  to  receive  any  pica, 
or  promise  and  a  mouth  to  make  any  such  conuuunication 
known  to  all  alliliated  hodies.  Its  activities  should  include 
;ilso  a  general  auuual  meeting  of  a  social  nature.  This 
idea  was  received  warmly,  as  indicating  an  altruistic 
attitude  for  cooperation  ratlu'r  tium  a  more  limit<^d  profes- 
sional attitude. 

The  score  of  papers  and  aildresses  presented  at  the  live 
sessions  represented  a  wide  range  of  subjects.  Chairman 
Newell  suggested  that  the  three  special  lines  of  activity 
should  he  publicity,  employment  and  legislation;  that  is, 
informing  the  public  what  engineering  is  and  does, 
heliiing  the  engineer  to  progress  in  his  life's  work  and 
supporting  or  opposing  legislation  on  matters  affecting 
both  engineering  and  public  policy.  John  Howe  Peyton, 
Engineering  Association  of  the  South,  considered  that 
one  important  object  of  cooperation  is  to  secure  public 
recognition  and  appreciation  of  the  engineering  profes- 
sion. 

Willard  Beahau,  Cleveland  Association  of  Members  of 
the  American  Society  of  Civil  Engineers,  thought  that 
local  sections  of  the  national  societies  should  not  be  in 
leading  strings  held  by  the  latter,  but  should  be  trusted 
with  freedom  of  action.  H.  C.  Gardner,  Chicago,  stated 
that  the  American  Society  of  Mechanical  Engineers  has 
sections  in  15  cities,  with  others  in  contemplation.  The 
society  has  a  conference  of  section  delegates  at  each 
annual  meeting  and  grants  appropriations  to  cover  certain 
expenses  of  the  sections. 

The  German  system  of  a  central  organization  with 
n  council  of  delegates  from  district  organizations  was 
outlined  by  A.  W.  Hoffman,  Chicago.  In  this  case, 
however,  all  the  separate  organizations  are  on  the  same 
professional  plane,  and  the  system  could  not  be  applied 
to  a  control  of  the  various  and  heterogeneous  engineering 
bodies  in  this  country.  The  activities  and  cooperation  of 
local  societies  at  Cleveland,  St.  Paul,  St.  Louis  and 
Philadelphia  were  outlined  by  different  speakers.  C.  E. 
Drayer,  secretary  of  the  conference,  gave  an  illustrated 
talk  on  the  publicity  methods  of  the  Cleveland  Engineer- 
ing Society,  wdierehy  the  local  engineers  and  their  works 
are  brought  into  public  notice  through  newspaper  articles 
and  like  means. 

The  cooperative  activities  in  these  cities  cover  social 
and  public  or  municipal  affairs  as  well  as  technical 
matters.  In  fact,  one  strong  point  made  throughout  the 
conference  was  that  the  engineer  and  the  engineering 
society  should  give  much  more  attention  to  the  human  or 
social  element  and  to  politics  and  matters  of  public  policy. 
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n]l(dliir&^  Codle  of  Ne\>/%^ 
i:i'K  ns  Fnnlbllnslhiedl 


'i'he  new  hnilding  code  of  New  York  (/'ity,  prepared 
during  the  jmst  two  years  by  sectioiuil  revision  by  H.  I'. 
.Miller,  has  jnst  lieen  issued  in  printeil  form,  it  covers 
tlu'  full  range  of  the  old  code,  e.xccjit  for  the  omission  of 
rerlaiii  parts  whii  h  foinierly  overhipped  state  laws. 

One  important  change  is  yet  to  he  made  in  the  code: 
The  theaters  section  is  still  to  be  revi.sed  and  will  then  be 
issued  as  a  .separate  puI)lication.  The  present  book — a 
M  ^.x'r ',^-iii.  volume  of  2'iH  jjages — includes  th((  old  sec- 
tion, with  minor  editing  carried  out  last  year. 

The  Bureau  of  Buildings,  Maidnittan,  is  headed  by 
Alfred  Ludwig,  Superintendent.  A  full  index  is  ap|)ended 
to  the  book,  an  important  feature,  as  few  building  codes 
arc  decently  indexed. 

Stt.  PatiflE  AdlopHs  EIlectiB'ac  Ftiammps 

The  St.  Paul  (.Minn.)  Bureau  of  Water  on  Mar.  27 
I'eceived  bids  for  two  motor-driven  centrifugal  pumps, 
each  of  G,000,000-gal.  daily  capacity.  The  Northwestern 
Electric  Equipment  Co.  was  the  low  bidder  at  .$7,088. 
This  figure  covers  switchboards,  instruments,  etc.  Esti- 
mated cost  of  station  extensions  is  $7,500.  On  Mar.  20 
the  Noi'thern  States  Power  Co.  hid  to  furnish  power  for 
pumping  at  $4  per  million  gallons  against  158.5-ft.  head. 
The  head  is  actually  from  146  to  171  ft.,  and  the  quantity 
now  varies  from  G.8  to  9.7  million  gallons'  daily  average, 
depending  on  the  season.  The  pumps  will  not  be  oper- 
ated between  4  p.m.  and  7  p.m.  during  November,  Decem- 
ber, January  and  February.  The  efficiency  of  the  pumps 
is  to  be  approximately  72%.  The  efficiency  and  average 
head  are  to  be  determined  each  month,  and  the  normal 
price  of  $4  corrected  for  deviation  from  assumed  values. 

The.se  pumps  are  to  be  placed  in  the  McCarron  station, 
where  added  capacity  has  been  desired  for  several  years. 
At  first  it  was  purposed  to  install  a  15,000,000-gal.  triple- 
expansion  unit  at  a  cost  of  $96,500.  In  1915,  bids  were 
invited  on  a  steam-turbine  driven  centrifugal  with  reduc- 
tion gears  and  on  a  tri])lex  plunger  pump  driven  by 
triple-expansion  vertical  engine,  but  bids  were  received 
on  the  centrifugal  only.  Finally  it  becaine  apparent  that 
electric  centrifugal  pumps  would  be  economical  in  fixed 
charges  and  needed  only  a  low  power  rate  for  operation. 
This  it  was  aimed  to  secure  by  off-peak  operation — the 
price  bid  corresponding  to  alxjut  6  mills  per  kw.-hr.  The 
Water  Department  has  adequate  reservoir  capacity  lor 
the  "high-gravity  service"  to  be  supplied. 


jtmsSsi.  Ji  ®  Inisi^©  i^taiiiicaliiEag  ^©<ale 

Following  the  recent  fire  at  Augusta,  Ga.,  which  did 
damage  of  $6,000,000,  the  City  Council  ordered  that  no 
building  permits  be  issued  until  a  new  building  code  could 
be  adopted.  A  subcommittee  that  was  appointed  has 
recommended  the  adoption  of  the  code  of  the  National 
Board  of  Underwriters.  The  council  will  establish  a 
fireproof  district  containing  the  greater  part  of  the 
business  section.  The  use  of  shingle  roofs  is  to  be 
absolutely  forbidden,  and  it  is  provided  that  at  the  end 
of  ten  years  every  roof  at  present  of  this  material  must 
be  changed  to  one  of  noncombustible  covering. 

As  soon  as  possible  after  the  fire  the  city-engineering 
depai'tment  dynamited   about   fifty   walls   that  were   left 
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Btaiiding  in  the  l)\iriie(l  area  and  Avcre  daiifrorous  to 
passersby.  Among  buildings  announced  to  be  rebuilt  are 
St.  Paul's  Church  (which  will  cost  about  $75,000),  the 
home  of  the  Augusta  Clironide  and  the  Soutliern  Cotton 
Oil  Co.'s  warehouse. 

The  J.  P.  Berckmans  Co.,  landscape  architect,  has 
offered  to  cooperate  with  the  city  in  planning  the  business 
ilistrict  and  the  part  of  the  residence  section  that  was 
burned.  The  offer  has  been  accepted  by  the  council ; 
this  work  will  be  without  remuneration.  A  rebuilding 
commission,  composed  of  this  firm  and  local  engineers 
and  architects,  is  to  be  appointed  to  supervise  tlie  work 
of  reconstruction. 


HEWS  NOTES 


The  removal  of  the  Xew  York  Central  tracks  in  Syra- 
cuse, N.  Y.,  at  grade  on  a  long  stretch  of  Eailroad  Ave. 
and  at  various  crossings  has  been  sought  for  years  by  the 
city,  the  favored  plan  being  to  utilize  the  bed  of  the  old 
Erie  Caiuil,  which  will  be  abandoned  when  the  new  State 
Barge  Canal  is  placed  in  service.  To  this  end  the  so-called 
Walters  bill  was  passed  l)y  the  State  Legislature,  provid- 
ing, by  amendment  to  the  Public  Lands  Law,  a  method 
for  disposing  rf  abandoned  canal  lands.  One  section 
sought  to  enable  the  state  to  convey  to  the  City  of  Syra- 
cuse so  much  of  the  abandoned  canal  lands  as  might  be 
required  to  give  a  depressed  route  across  the  city,  this  to 
be  a  part  of  the  state's  share  in  the  cost  of  eliminating 
grade  crossings  as  contemplated  by  the  Railroad  Law. 
The  Governor,  however,  vetoed  the  measure  on  the 
grounds  that  it  would  violate  the  Canal  Referendum  Act 
and  divert  canal  funds  to  grade-crossing  elimination — the 
act  rot  being  amendable  in  this  respect. 

The  same  bill,  introduced  without  the  objectional)le 
section,  has  been  passed  and  is  before  the  Governoi'.  It 
gives  the  City  of  Syracuse  a  preferential  right  to  acquire 
the  old  canal  bed  at  a  valuation  fixed  by  the  Land  Office 
Commissioners.  The  canal  runs  almost  parallel  to  the 
]n-esent  tracks  and  offers  an  admirable  railway  right-of- 
way. 


1     EH(GEHEEIRnMQ    SCInlOOILS    f 

Massachusetts  University  Extension 
The  University  Extension  Department  of  the  Massa- 
C'husetts  Board  of  Education,  established  under  authority 
jf  the  legislature  in  1915,  has  announced  its  first  courses. 
No  tuition  fees  are  charged,  but  students  have  to  pay  the 
cost  of  books,  pamphlets,  stationery,  postage,  etc.  Only 
one  course  may  be  taken  at  a  time.  Most  courses  consist 
of  20  lessons,  each  designed  to  require  6  to  13  hr.  study. 
One  year  is  allowed  for  each  course.  Certificates  of 
completion  are  to  be  issued  after  examination.  The 
<i round  covered  includes: 

1,  Language — English  and  commercial  Spanish;  2,  Ameri- 
can history  and  civics;  3.  economics  and  sociology;  4,  com- 
mercial practice — bookkeeping,  correspondence,  industrial 
management,  selling;  5,  drawing — mechanical  drawing,  sketch- 
ing, descriptive  geometry  and  machine  design;  6,  engines  and 
boilers  and  heating,  ventilating  and  power  plants;  7,  practical 
electricity;  8,  structural,  highway  and  hydraulic  engineering — 
materials  of  construction,  elements  of  structures,  highways, 
steel-building  and  bridge  design,  reinforced  concrete,  hydrau- 
lic theory,   water-supply  and   irrigation. 
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Miinieiiinl    OnnerNhlp    of    U'ater-WorlcH    nt    Kverett,    WnHh.. 

is  assured  hy  an  agreement  reached  on  Apr.  11  between  the 
city  and  the  Everett  Railway,  Water  and  Light  Co.  The  city 
will  take  possession  of  the  works  on  Aug.  10  for  $994,000,  or 
.'897,000  below  the  estimate  made  by  Burns  &  McDonnell,  of 
Kansas  City,  Mo.  The  city  has  already  voted  and  contract<d 
for  the  sale  of  $1,700,000  of  water  bonds,  of  which  $600,000  is 
for  a  gravity  supply  from  the  Sultan  basin.  It  Is  reported 
that  Burns  &  McDonnell  are  engineers  for  the  new  supply. 

The  I'ste  of  I,om  AiiKTOleM  Aqueduct  'Water  by  the  San  Fer- 
nando Irrigation  District  has  been  assured  by  the  award  to  the 
Llewellyn  Iron  Works  and  to  the  Lacy  Manufacturing  Co. 
of  contracts  for  about  $26fi,000  worth  of  steel  pipe  for  the  be- 
ginning of  a  distribution  system.  The  district  voted  $2,604,- 
000  for  the  distribution  system  in  ]91.'i.  Since  then,  as  was 
tacitly  agreed  in  advance,  the  most  of  the  85,000  acres  within 
the  district  has  been  annexed  to  Los  Angeles.  The  construc- 
tion work  will  be  done  by  the  Public  Service  Commission  of 
Los  Angeles,  under  the  direction  of  Wm.  Mulholland  as  con- 
sulting  engineer. 

A  Strike  of  AV'ater-WurkM  I.aborerH  occurred  recently  at 
Cleveland.  The  new  city  charter  provides  for  an  8-hr.  day 
and  $2.50  as  a  minimum  wage  for  labor  on  work  in  which 
the  city  is  interested  to  the  extent  of  contributing  money. 
Sewer  contractors  have  consequently  bid  on  this  basis  on 
new  work  since  the  charter  went  into  effect,  but  it  Is  stated 
that  the  city  has  not  had  sufficient  funds  to  pay  its  laborers 
at  the  rate  of  $2.50  a  day.  The  new  Director  of  Public 
Utilities,  T.  F.  Farrell,  is  said  to  be  a  labor-union  man,  but 
to  have  found  it  necessary  to  refuse  the  demands  of  the 
laborers    for    an    increase    in    their    wages. 

A  NewT  Water- AVorkH  at  La;(OH,  Nigeria,  the  construction  of 
which  was  begun  in  October,  1910,  is  now  almost  complete. 
The  town  has  a  population  of  75,000  and  will  be  supplied  from 
the  Iju  River.  The  pumping  plant  consists  of  two  helical- 
geared  triplex  power  pumps  and  three  direct-acting  pumps. 
The  capacity  of  each  set  of  pumps  is  5,000-gal.  per  min.  There 
are  eight  filters;  each  one  is  7,360  sq.ft.  or  about  one-sixth 
acre,  in  area,  with  a  sand  depth  of  2%  ft.  The  distribution 
system  will  comprise  about  28  mi.  of  mains,  200  four-way 
street  fountains  and  more  than  350  fire  hydrants.  The  plant 
has  a  capacity  of  2,250,000  gal.  per  day  and  is  designed  to 
supply  115,000  inhabitants.     The  cost  will  be  about   $1,500,000. 

Gnilnent-Donialn  ProoeeiHuKS  to  fix  the  value  of  public- 
utility  property  taken  for  municipal  purposes  in  California 
are  valid,  according  to  a  decision  of  the  California  Supreme 
Court.  This  decision  was  handed  down  in  a  case  under  which 
the  State  Railroad  Commission  had  been  asked  by  the  Marin 
Municipal  Water  District  to  place  a  value  on  the  property  of 
the  Marin  Water  and  Power  Co.,  which  the  district  wished  to 
take  over.  Similar  proceedings  to  fix  the  value  of  water- 
company  properties  that  San  Diego  and  Santa  Monica  wish 
to  take  have  also  been  Instituted  by  the  State  Railroad  Com- 
mission, and  the  City  of  Los  Angeles  has  asked  the  commis- 
sion to  fix  the  value  of  the  property  of  the  Southern  Cali- 
fornia Edison  Co. 

.V  Rear-Knd  Collision  on  the  New  York,  New  Haven  & 
Hartford  R.R.  occurred  at  Bradford,  R.  I.,  on  Apr.  17,  killing 
6  and  seriously  injuring  41  persons.  The  head  train  was  a 
local,  which  left  Boston  at  5;03  p.m.  It  had  been  delayed  by 
difficulty  in  getting  the  locomotive  to  steam  properly  and 
was  taking  a  siding  at  Bradford  to  let  pass  the  so-called  Gilt 
Edge  express  leaving  Boston  at  5:34  p.m.  It  is  reported  that 
a  flagman  had  been  sent  back  and  that  the  home  and  distant 
signals  were  set  against  the  express.  Nevertheless,  it  passed 
the  flagman  and  tore  into  the  rear  of  the  local,  which  had  not 
cleared  the  main  tracks.  The  two  rear  cars  of  the  local  were 
demolished  and  immediately  took  fire.  The  Bradford  station 
was  also  burned  down.  .Vt  the  investigation  which  followed 
the  accident  the  towermen  claimed  that  the  signals  were  at 
"Stop,"  while  the  engineman  of  the  express  claimed  to  have 
seen  "Clear." 

CasualtieN  on  Steam  Rallwaym  for  the  year  ending  June 
30,  1915,  recently  published  by  the  Interstate  Commerce  Com- 
mission, show  a  decrease  from  1914  of  1,681  in  the  number  of 
persons  killed  and  of  30,622  in  the  number  injured.  The 
total  number  of  casualties  for  the  year  was  170,661,  of  which 
number  8,821  were  killed  and  162,040  injured.  This  total 
includes  343  employees  killed  and  99,192  employees  injured 
In  what  are  known  as  industrial  accidents;  that  is,  where  em- 
ployees were  killed  on  the  premises  but  not  in  connection  with 
tiain    operations.      Analysis    of    the    figures    shows    that    2,152 
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iif    lln'     kllU-il     \vi>r<>    (Miiploypos,     222    were    paHenprora,     fi.osl 
were    trcspiiNMiTM.      I'"'or    1!IH    tlio    correHpondlnn    IlKurps    worn 

2t°iri     PUHHI'IIMI'I-.S     killl'll     lllUl     0413     tl'OMpUMMCI'S. 

riinnlmlO'  Ainoiin  I'^iiKliK'PrM — While  tlio  fnKl'>''<TlnK:  pro- 
ffHHlon  Ih  coiu'cnu'il  with  the  roasim  for  tho  Hocinli\nly  low 
ostliiiato  which  the  public  In  Koneial  BomeHincM  i>lac<'H  upon 
eiiKliioerlMK  advice,  wo  ovoiiook  the  fact  that  our  own  nioni- 
bors  frequently  nianlfeHt  a  surprlBin^  lack  of  conflilence  In 
the  opinions  of  their  associates  on  common  subjects  of  en- 
KlneorinK  discourse.  If.  therefore,  we  are  ever  to  expect  a 
respectful  recoRultlon  on  the  |)art  of  the  public  of  the  rl^ht 
of  engineers  to  solve  ctiKliieerlnK  pioblems,  there  must  fii'st 
come  some  indication  of  substantial  unanimity  amonw;  the 
members  of  tlie  profession  Itself  as  to  common  eUKlneerlnK 
questions.  I  contend  that  this  result  can  only  be  brought 
about  through  a  thorouKh  discussion  between  engineers  of 
their  many  problems,  aided  by  a  presentation  of  the  com- 
bined experience  of  all  Individuals  who  arc  in  a  position  to 
contribute. — Presidential  address  of  C'liarlcs  K.  (low  Ijcforc 
Boston  Society  of  Civil  KiiKlneers. 

A  I'liioii  RnlUvay  Trrmliiiil  (or  Iiiterurbnn  lilneH,  with 
ofTlce  building  above,  is  beinp:  built  for  the  Dallas  Interur- 
ban  Terminal  Association  at  Dallas,  Tex.,  by  the  Stone  & 
Webster  KnsiiiieerinK  Corporation.  The  buildinK  will  be  83x217 
ft.,  with  a  structural  frame  of  reinforced  concrete,  designed 
for  a  helBht  of  11  stories.  Tlie  exterior  walls  will  be  of 
pressed  brick  and  terra  cotta  for  tlie  street  sides  and  common 
brick  for  the  rear  and  the  temporary  end.  In  the  basement 
will  be  a  substation  for  the  Dallas  Electric  Light  and  I'ower 
Co.  and  a  heating  plant  for  the  office  building.  On  the  ground 
floor  will  be  waiting-rooms  and  other  facilities  of  the  terminal, 
with  stores  on  the  street  fronts.  Provision  will  be  made  for 
five  elevators,  also  for  vacuum-cleaning  devices,  telephone  and 
call-bell  systems,  fire-alarm  system,  electric  fans,  refrigerat- 
ing system  for  drinlving  water,  and  other  service  equipment. 
The  work  will  include  tracks  and  overhead  work  on  the  ap- 
proaches and  in  the  terminal  proper.  There  will  be  concrete 
loading  platforms  in  the  terminal  yard  and  a  steel  and  con- 
crete   umbrella    shed    over    the    loading    platform. 

The  New  AVater  Intake  at  Milwaukee,  Wis.,  will  be  modi- 
fied from  the  original'  plans  and  will  consist  entirely  of  a 
tunnel  with  intake  shaft  at  the  lake  end.  The  original  de- 
sign, described  in  "Engineering  News,"  June  18,  1914,  pro- 
vided for  a  12-ft.  tunnel  4,000  ft.  long  with  an  intake  shaft 
covered  by  a  closed  crib  from  which  four  lines  of  6-ft.  pipe 
were  to  be  laid  along  the  bed  of  the  lake  for  2,500  ft.,  ending 
in  separate  submerged  intakes  in  deep  water.  On  the  recom- 
mendation of  the  Commissioner  of  Public  Works,  Fred  G. 
Simmons,  and  after  the  approval  of  a  board  of  engineers  it  was 
decided  to  extend  the  12-ft.  tunnel  2,500  ft.  and  to  eliminate 
the  pipe  lines.  At  the  end  of  the  6,500-ft.  tunnel  there  will 
be  a  submerged  crib,  this  intake  being  in  about  65  ft.  of  \^  ater 
and  40  ft.  below  the  surface  of  the  water.  The  contract  has 
been  let  for  the  tunnel  extension.  Work  is  in  progress  on  the 
land  tunnel  running  southwest  from  the  new  intake  tunnel 
to  the  present  North  Point  pumping  station,  which  is  on  the 
lake  shore  and  about  a  mile  south  of  the  new  tunnel.  Within 
the  next  few  years  a  land  tunnel  will  be  built  due  west  as  an 
extension  of  the  lake  tunnel  to  a  new  pumping  station  on 
the  Milwaukee  River.  The  city  has  already  acquired  the  site 
for  this  station. 

Right  to  Buy  the  Plant  of  the  Des  Moines  Water-Works 
Co.  at  a  valuation  of  $2,302,550,  fixed  by  appraisal  as  of  Apr. 
1,  1912,  has  been  denied  by  the  United  States  Circuit  Court  of 
Appeals.  This  denial  affirms  the  decision  of  the  District  Court 
to  the  effect  that  failure  of  the  city  to  take  over  the  plant 
before  Jan.  1,  1915,  was  to  waive  the  rights  of  the  city  to  pur- 
chase at  the  valuation  named.  The  franchise  of  the  company 
expired  May  1,  1911,  and  in  June,  following,  the  people  of 
Des  Moines  voted  to  buy  the  works.  Three  judges  valued  the 
plant  as  already  stated.  The  company  contested  the  valua- 
tion, and  the  Federal  Court  decided  this  suit  in  favor  of  the 
city.  Three  bond  elections  to  provide  money  to  take  over  the 
works  have  been  held.  At  the  first  two  of  these  there  was  an 
actual  but  not  a  statutory  majority  for  purchase.  The  results 
of  the  third  election  were  held  in  doubt,  apparently  for  the 
same  general  reason  as  prevailed  in  the  two  earlier  elections. 
The  company  contested  the  third  bond  lection,  held  in  Novem- 
ber, 1914.  Its  contention  was  overruled  in  the  lower  courts, 
but  the  case  is  still  pending  in  the  state  Supreme  Court. 
Meanwhile,  according  to  the  Federal  decision  just  rendered, 
the  rights  of  the  city  to  purchase  at  the  appraised  valuation 
named  were  lost.  J.  R.  Hanna  is  mayor  of  Des  Moines,  and 
C.  S.  Denman  is  manager  of  the  Des  Moines  Water-Works 
Co.  It  is  reported  that  the  mayor  has  expressed  the  inten- 
tion of  the  city  to  open  negotiations  for  a  new  valuation 
and  that  Mr.  Denman  has  said  that  the  company  is  willing 
to   negotiate. 


I'liinn  for  iM«re  IVInKnrn  I'ower — On  Apr.  13  Hun.  I  li. 
l.uca.M,  AttorIl(^v  Ciiiirul  of  Onlurio,  Introduced  a  bill  in  tlii'. 
Provincial  LcglHluturo  providing  for  the  development  of  addi- 
tional electric-  power  from  the  unallotted  wat<T  at  Niagara 
Falls,  as  recommended  by  the  Ontario  Ilydi-o-Klectric  (^om- 
mlHsloii  lust  r.'ill.  lie  explaini'il  that  the  amount  of  water  that 
can  l)e  used  In  Canada  Is  limited  by  treaty  to  3fi,0ll0  cu.fl.  jier 
see.  Three  <'oin|)HnleH  already  have  ('oncesHlonH  and  are  using 
about  2S,000  <'U.ft.  of  the  total,  ho  that  only  7,00(1  <ii,ri.  Is  hit 
available.  Two  of  those  companlcH  claim  that  under  their 
contracts  there  Is  no  limitation  as  to  the  quantity  of  water 
they  might  use,  but  no  one  Is  willing  to  go  on  with  tin- 
proposed  power  development  at  Niagara,  at  a  cost  of  $10,000,- 
000,  until  this  point  is  settb-d.  The  I.,ucaH  bill  gives  th<-  Gov- 
ernment authority  to  say  what  amount  of  power  a  (-ompany 
might  develop;  and  if  any  ol)Jectlon  Is  raised,  there  will  be 
a  reference  to  a  commission  to  Ijc  namid  l)y  the  Government 
to  determine  whether  the  comi)any  has  the  right  to  d(-velop 
more  than  the  limit.  If  it  is  found  that  the  coinpanies'  rights 
have  been  taken  away,  compensation  will  be  given  them. 
Another  bill  was  introduced  ratifying  contracts  entered  Into 
by  the  municipalities  Interested  in  the  scheme  for  a  radial 
hydro-electric  railway  between  Toronto  and  London.  Attor- 
ney General  I.,ucas  stated  that  it  is  out  of  the  question  to 
pro(-e(-d  with  this  work  during  the  continuance  of  the  war;  it 
might,  however,  be  expedient  in  the  meantime  to  purchase  or 
secure  options  on  the   right-of-way. 
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Mr.  Caleb  Berry  has  been  appointed  City  Engineer  of  Cen- 
tralia.    Wash. 

Mr.  Thomas  G.  Bush  has  resigned  as  Assistant  State  High- 
way Commissioner  of   Washington. 

Mr.  R.  J.  Palmer  will  succeed  Mr.  L.  L.  Kelley  as  Resident 
Engineer  of  the  Norfolk  &  AVestern  Ry.,  at  Norfolk,  Va. 

Mr.  Frederick  S.  Strong  has  resigned  as  Division  Engineer 
of  the  New  York  State  Highway  Department  at  Hornell,  N.  Y. 

Mr.  C.  S.  Woodward  has  resigned  as  Road  Engineer  of 
Jessamine  County,  Kentucky,  after  holding  that  office  for 
nearly  five  years. 

Mr.  L.  L.  Kelley,  formerly  Resident  Engineer  of  the  Nor- 
folk &  Western  Ry.,  at  Norfolk,  Va.,  will  succeed  Mr.  W.  P. 
Wiltsee  as  Assistant  Engineer. 

Mr.  Charles  L.  Wallace,  Valuation  Engineer  of  the  Texas  & 
Pacific  Ry.,  has  been  appointed  Assistant  to  the  Vice-Presi- 
dent, with  headquarters  at  Dallas,  Tex. 

Mr.  W.  P.  Wiltsee,  Assistant  Engineer,  at  Norfolk,  Va.,  of 
the  Norfolk  «S:  Western  Ry.,  has  been  appointed  Assistant  to 
the  Chief  Engineer,  with  office  at  Roanoke. 

Mr.  H.  L.  Dougherty,  who  has  been  in  the  service  of  the 
Pennsylvania  State  Highway  Department  since  1912,  has  been 
appointed  Superintendent  of  Highways  in  Washington  County. 

Capt.  Robert  M.  Carswell  has  resigned  from  the  Engineer- 
ing Department  of  the  City  of  Wilmington,  Del.,  to  join  the 
engineering  staff  of  the  E.  I.  du  Pont  de  Nemours  Powder  Co. 

Mr.  Francis  W.  DuBois,  recently  United  States  Surveyor 
in  the  General  Land  Office  at  Little  Rock,  Ark.,  announces  his 
partnership  with  H.  L.  Cory,  Balcer,  Mont.,  with  offices  in 
Baker. 

Mr.  Samuel  A.  Green,  who  has  been  in  the  Baltimore 
County  (Md.)  road  department  for  the  past  seven  years,  has 
been  appointed  Assistant  Engineer  to  fill  the  vacancy  caused 
by  the  recent  resignation  of  H.  O.  Halbert. 

Mr.  Edwin  S.  Pearce,  Jun.  Am.  Soc.  M.  E.,  Special  Engineer 
of  the  Cleveland,  Cincinnati,  Chicago  &  St.  Louis  Ry.,  at 
Indianapolis,  has  been  appointed  Assistant  Mechanical  Engi- 
neer, with  headquarters  at  Beech  Grove,  Ind. 

Mr.  J.  M.  Fine,  who  has  been  for  eight  years  Mechanical 
and  Electrical  Superintendent  in  the  Northern  Division  of  the 
United  States  Reclamation  Service,  has  resigned  to  enter  the 
electrical  department  of  the  Anaconda  Copper  Mining  Co. 

Governor  Bilbo  of  Mississippi  has  appointed  the  following 
members  of  the  newly  created  State  Highway  Commission: 
Messrs.  J.  M.  McBeath,  Lauderdale,  two  years;  D.  W.  Robbins, 
Lee  County,  four  years;  and  J.  T.  Denman,  Pike  County,  six 
years. 

Mr.  Willard  A.  Stockbridge,  Assoc.  Am.  Inst.  E.  E.,  Elec- 
trical Engineer  of  the  Northwestern  System  of  the  Pennsyl- 
vania lines,  at  Fort  Wayne,  Ind.,  has  been  appointed  Electrical 
Engineer  in  the  office  of  the  General  Superintendent  of  Motive 
Power,  at  Pittsburgh,   Penn. 
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Mr.  J.  L.  Bradford,  who  recently  resigned  his  position  as 
Bridge  Designer  with  the  New  York  State  Barge  Canal,  at 
Albany,  N.  Y.,  has  accepted  a  position  with  the  American 
Bridge  Co.,  Pittsburgh,  Penn.  He  will  be  located  at  the  com- 
pany's Ambridge    (P^nn.)    plant. 

Mr.  Franlt  H.  Shaw,  Assoc.  M.  Am.  See.  C.  E.,  Consulting 
Engineer,  Lancaster,  Penn.,  has  opened  an  office  at  2307  Wool- 
worth  Building,  New  York  City,  in  addition  to  his  Lancaster 
office.  He  will  handle  the  design  and  construction  of  water, 
gas,   sewerage   and    hydro-electric   installations. 

Mr.  Charles  P.  Light  has  severed  his  connection  with  the 
American  Highway  Association  as  Field  Secretary.  He  will 
associate  himself  with  the  Fidelity  Mutual  Life  Insurance  Co. 
of  Philadelphia  in  a  managerial  capacity.  After  May  1  his 
offices   will   be  at   1423   G  St.,  N.   W.,   Washington,   D.   C. 

Mr.  Reid  Jones.  Assoc.  M.  Am.  Soc.  M.  E.,  has  resigned  as 
Designing  Engineer  of  Bartlett  &  Ranney,  Inc.,  Consulting 
Engineers,  San  Antonio,  Tex.,  to  form  a  partnership  with  C.  S. 
Thomas,  Jr.,  St.  Louis.  The  firm,  under  the  name  of  Thomas  & 
Jones,  will  conduct  a  general  engineering  and  contracting 
business,  with   offices   in   the   Chandler   Building.   San   Antonio. 

Mr.  Lynn  Crandall,  Assoc.  M.  Am.  Soc.  C.  E.,  Assistant 
Engineer  of  the  United  States  Geological  Survey  at  Salt  Lake 
City,  has  resigned  to  accept  the  position  of  Chief  Hydrog- 
rapher  of  the  Twin  Falls  North  Side  Land  and  ^Vater  Co., 
Jerome,  Idaho.  Mr.  Crandall  will  have  charge  of  extensive 
hydrometric  investigations  to  be  conducted  during  the  present 
irrigation   season. 

Mr.  Francis  M.  Veatch,  Jun.  Am.  Soc.  C.  E.,  who  has  been 
since  his  graduation  from  the  University  of  Kansas  in  1913 
employed  by  the  Chemical  Research  Division  of  the  university, 
has  been  elected  Assistant  Engineer  of  the  Kansas  State 
Board  of  Health,  to  succeed  Mr.  P.  R.  Hesser,  resigned.  Mr. 
Veatch  in  connection  with  his  work  at  the  university  has 
investigated  the  operation  of  sewage-disposal  plants  in 
Kansas. 

Mr.  C.  A.  Johnson,  who  for  the  past  eight  years  has  been 
Associate  Professor  of  Electrical  Engineering  at  the  Univers- 
ity of  Kansas,  has  resigned  to  enter  the  switchboard  depart- 
ment of  the  Westinghouse  Electric  and  Manufacturing  Co., 
East  Pittsburgh,  Penn.  Mr.  Johnson  graduated  from  the 
University  of  Nebraska  in  1906  and  spent  two  years  with 
the  Westinghouse  company  before  taking  up  work  at  the 
University  of  Kansas. 

Messrs.  Carl  R.  Camp  and  Albert  W.  Zahniser  have  incor- 
porated the  firm  of  Camp  &  Zahniser,  Inc.,  Engineers  and 
Contractors,  with  offices  in  the  Crozer  Building,  Philadelphia, 
I'enn.  The  company  will  do  general  contracting,  giving 
particular  attention  to  concrete  and  steel  structures.  Mr. 
Camp,  who  will  act  as  President,  has  been  a  contractor  for 
several  years;  Mr.  Zahniser,  the  Secretary-Treasurer,  has  been 
with  the  Guerber  Engineering  Co.,  Bethlehem,  Penn.,  and  the 
Carnegie   Steel   Co.,   at   Newark,   N.   J. 

Mr.  Paul  Gendell,  Manager  of  the  Engineers'  Society  of 
Pennsylvania,  at  Harrisburg,  has  resigned  to  become  Secre- 
tary of  the  Dubois  (Penn.)  Chamber  of  Commerce.  Previous 
to  his  managership  of  the  society  Mr.  Gendell  had  been  con- 
nected for  ten  years  with  the  engineering  department  of  the 
Bridge  and  Construction  Department  of  the  Pennsylvania 
Steel  Co.,  Steelton.  Penn.,  and  before  that  was  an  Assistant 
Engineer  of  the  Missouri  Pacific  System.  As  Manager  of  the 
society  he   was  also   editor   of  its   engineering  journal. 

Mr.  Eric  T.  King,  Assoc.  M.  Am.  Soc.  C.  E.,  for  the  past  ten 
years  an  Assistant  Engineer,  New  York  City  Board  of  Water- 
Supply,  has  resigned  to  become  assistant  to  Lederle  &  Provost, 
Sanitary  Experts  and  Consulting  Engineers,  New  York  City. 
Mr.  King  graduated  from  Union  College  in  1905  and  after 
graduation  spent  six  months  with  the  United  States  Geological 
Survey  on  river-control  studies  in  Oklahoma  and  several 
months  following  as  Water-Supply  Engineer  with  the  New 
York  State  Department  of  Health.  Since  then  he  has  been 
engaged  on  the  preliminary  work  and  construction  of  various 
portions  of  the  Catskill  Water-Supply  System  for  New  York 
City,  including  the  siphon  tunnel  under  the  Hudson  River, 
steel  and  cast-iron  pipe  lines  and  Silver  Lake  Reservoir. 

Mr.  Harrison  G.  Roby,  formerly  in  the  consulting-engineer- 
ing offices  of  Prof.  D.  W,  Mead,  Madison,  Wis.,  and  in  that 
connection  engaged  as  superintendent  on  the  construction  of 
the  Alpena  (Mich.)  Power  Co.'s  dam,  has  been  appointed  City 
Manager  of  Alpena,  with  an  annual  salary  of  $2,500.  After 
the  completion  of  the  dam  in  1910  Mr.  Roby  was  superintend- 
ent of  construction  at  Iron  Mountain  (Mich.)  for  the  Oliver 
Mining  Co.,  having  charge  of  the  building  of  a  6,000-hp.  dam 
at  that  place.  While  at  Iron  Mountain  he  was  also  engaged 
as  City  Engineer,  during  which  time  he  built  an  incinerator 
and  a  bridge  and  did  much  pavement  and  sewer  work  for  that 


city.  Mr.  Roby  graduated  from  Dartmouth  College  in  1904 
and  spent  the  two  years  following  in  Wyoming  on  railroad 
construction.  In  1906  he  entered  Thayer  School  at  Dartmouth. 
After  securing  the  C.  E.  degree  he  was  engaged  by  the  McCall 
Ferry  Power  Co.,  having  charge  of  a  party  In  locating  trans- 
mission lines  from  a  water  power  on  tlie  Susquehanna  River. 
Messrs.  August  E.  Hansen  and  Waldo  S.  Coulter.  Assoc.  M. 
Am.  Soc.  C.  E.,  have  formed  the  firm  of  Hansen  &  Coulter, 
with  offices  at  2  Rector  St.,  New  York  City,  and  will  act  as 
designing,  consulting  and  superintending  hydraulic  and  sani- 
tary engineers  in  the  lines  of  water-supply  and  water  purifi- 
cation, water-power  developments,  sewerage  and  sewage 
treatment,  sanitation  of  buildings,  garbage  disposal  and  river 
improvement.  Mr.  Hansen  is  a  graduate  in  sanitary  engineer- 
ing of  the  Massachusetts  Institute  of  Technology  and  has 
been  associated  for  the  past  nine  years  with  Lederle  & 
Provost,  New  York  City.  Previously  he  was  for  five  years 
Assistant  Engineer  with  Andrew  D.  Fuller,  Consulting  Sani- 
tary Engineer,  Boston;  treasurer  of  the  E.  M.  Porter  Plumbing 
and  Heating  Co.,  Springfield,  Mass.;  Principal  Assistant  Engi- 
neer with  W.  P.  Gerhard,  Consulting  Sanitary  Engineer.  New 
York  City,  and  Engineer  in  Charge  of  Construction  with 
Williams,  Proctor  &  Potts,  Consulting  Hydraulic  and  Sanitary 
Engineers,  New  York  City.  While  with  Lederle  &  Provost  he 
was  in  Argentina,  supervising  work  on  treatment  plants  for 
slaughter-house,  wool-scouring  and  tannery  wastes  at  Buenos 
Aires.  For  four  years  he  was  in  charge  of  the  designing  room 
of  the  Bureau  of  Rivers,  State  Barge  Canal,  Albany,  N.  Y.  At 
various  times  he  has  been  employed  upon  the  design  of  the 
New  York  City  subways,  the  construction  of  the  Interstate 
canal  and  Pathfinder  dam  in  Wyoming  and  Nebraska  and  was 
employed  for  seven  years  by  the  Metropolitan  Water  and 
Sewerage   Board   of   Massachusetts. 


Edward  L.  Wagner  died  at  his  home  in  Plainfield,  N.  J., 
on  Apr.  14,  at  32  years 'Of  age.  Mr.  Wagner  graduated  from 
Princeton  University  in  1909,  since  which  time  he  had  been 
employed  in  New  York  City  as  a  structural  steel  engineer. 

William  F.  Frey,  a  well-known  contractor  in  Indiana,  died 
suddenly  at  Lafayette  on  Mar.  31.  Mr.  Frey  was  at  one  time 
president  of  the  Business  Men's  Club  of  Lafayette  and  served 
for  three  years  as  president  of  the  public  school  board  of  that 
city. 

William  R.  Thomas,  Mechanical  Engineer,  Catasauqua, 
Penn.,  died  at  his  home  in  that  city,  on  Apr.  13,  at  88  years 
of  age.  He  was  born  at  Glamorganshire,  Wales.  He  assisted 
in  building  the  Illinois  Central  R.R.  and  later  for  some  years 
operated  iron  works  in  the  South.  Mr.  Thomas  received  one 
of  the  first  patents  ever  issued  for  a  gas  engine  and  also  held 
patents   for   milling,   furnace   and   automobile   machinery. 

I    EMGnMEEIREMQ  SOCHETHES'  I 


COMING   MEETINGS 

NATIONAL   ASSOCIATION   OF   COTTON   MANUFACTURERS. 
Apr.   26-27.     One-hundredth  annual   meeting  in   Boston.     Of- 
fice of  secretary.   45   Milk   St..   Bo.ston.   Mass. 
AMERICAN    ELKCTROCHKMICAT,    .SOCIETY. 

Apr.    27-29.      Annual    meeting    in    Wasliington.      Secy..    J.    W. 
Richards,  Lehigli  University,  South  Bethlehem.  Penn. 
AIR    BRAKE    ASSOCIATION. 

Mav    2-5.      Convention    in    Atlanta.      Secy.,    E.    M.    Nellis.    53 
State  St.,   Boston. 
CANADIAN   RAILWAY   CLUB. 

May.      Annual    meeting    in    Montreal.      Secy.,    James    Powell, 
P.  O.  Box  7,  St.  Lambert,  near  Montreal. 
RAILWAY   DEVELOPMENT   ASSOCIATION. 

Mav    9-11.      Annual    micting   in    New    Orleans.      Secv.,    H.    O. 
Hartzell,   B.   &   O.   R.R..   Baltimore,   Md. 
NATIONAL   FIRE    PROTIOCTION    AS.SOCIATION. 

May  9-11.     Annual  meeting   in   Chicago.     Secv.,   Franklin   H. 
Wentworth,    87    Milk    St.,    Boston. 
AMERICAN   SUPPLY  AND   MACHINERY   MANUFACTURERS' 
ASSOCIATION. 
Mav  10-12.     Convention  in  Pitt.<iburgh.     Secy.,  F.  D.  Mitchell, 
1510  Woolworth  Building.  New  York  City. 
INTERNATIONAL   RAILWAY    FUEL    ASSOCIATION. 

May    15-18.      Annual    meeting    at    Hotel    Sherman.    Chicago. 
Secy.,  J.  G.  Crawford.  702   East  51st  St.,  Chicago. 
NATIONAL  DISTRICT  HEATING  ASSOCIATION. 

May  16-19.     Eighth  convention  in  New  York  City.     Secy..  D. 
L.   Gasgill,   Greenville.   Ohio. 
SOUTHWESTERN  ELECTRICAL  AND  GAS  ASSOCIATION. 
May    17-20.      Annual    convention    in    Galveston.    Tex.      Secy., 
H.  S.  Cooper,  Slaughter  Building.   Dallas.  Tex. 
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NATIONAL.   ELECTHIC    I.liillT    ASSOCIATION. 

.Mn.v    22-28.       Coiivi'iu  Imi     In    ChlcnKo.       Srcv..    T.    V.     .Martin. 
2'.t   W.    S'.HIi   SI..    .\'.w    York   City. 
MA.STKU  HOIIJOK   .M  AKIOItS'   ASSOCIATION. 

.Mav     23-20.       .\niuial     im-rtliiK     In    Clpvoland.       Si'cv..     II.     T). 
\'i.UKht.   !>r.   I.lboity   St.,   New   York   City. 
AMKItlCAN    IRON   ANU  STKKL   INSTITIJTK. 

.Mav     2ti-27.       liiiioral     iiu-o(Iiik     I"     Nfw     York     Cltv.       Sc-cv.. 
J'.  T.   McCI.'ary.  (!1   Hroadway.  New    York   City. 
.NATIONAL   CONKKUKNCIO   ON   CITY    I'LANNINfl. 

.luno   .^-7.      Conferoiici'   In   Cleveland.      Secy.,    Flnvel   Shurllpff. 
l;i    CouRressi   St..    Ito.xton.    .Mass. 
AMKIUCAN  WATER-WORKS  ASSOCIATION. 

Juno  f)-!'.     Convention  in  New  York  City.     Secy..  J.  1\1.  I'iven, 
47  State  St.,  Troy,   N.   Y. 
SOCIETY     OE     RAILWAY     CLUB     SECRETARIES. 

.)une   Hi- 17.     Annvial   meeting  In   Atlantic  City.     Secy.,   H.   D. 
Vounlit,   Sn   Liberty   St..   New    York   City. 
TRI-ST.\TE     WATER     AND    LIGHT    ASSOCIATION    OF    THE 
CAROLINAS    AND    GEORGIA. 
June  21-2.'!.     Annual  convention  at  Isle  of  Pines,  S.  C.     Secy., 
W.    F.   StleKlitz.   Columbia.   S.   C. 
AMKRICAN    SOCIETY   OF   CIVIL   ENGINEERS. 

June   27-30.     Annual   nioetliiK   In    I'lttsburnh.     Secy.,  Charles 
Warren  Hunt.  220  West  .'i7th  St..  New   York  City. 
AMERICAN    SOCIETY     FOR    TESTING     MATERIALS. 

June    27-July    1.      Annual    meeting    in    Atlantic   City.      Secy., 
Ednar  Marburg,  University  of  I'ennsylvania,  Philadelphia, 
I 'inn. 

Iu<t>rnntlonaI  Rnll^Tuy  ClenernI  Forenieii'H  Amtoclation  ha.^ 
decided  to  hold  its  1916  convention  in  Chicago  at  the  Hot-jl 
Sherman.  AuR.  29  to  Sept.  1.  The  secretary  Is  William  Hall, 
Winona,   ^linn. 

Puelfte  Northwest  Society  of  Ij^iiglneerH  has  just  issued  a 
letter  to  its  members  reviewinpr  its  activities  in  behalf  of 
the  profession  and  asking?  continued  cooperation.  A  free  dis- 
tribution of  technical  proceedinRs  amons  libraries  and  other 
societies  has  been  authorized.  A  new  membership  classifica- 
tion and  dues  schedule  have  been  made:  Resident  members,  $fi 
per  year;  nonresident  members,  $4;  associates,  $6;  juniors,   $1. 

Atlanta  Association  of  members  of  the  American  Associa- 
tion of  Civil  I-^nnineers  has  elected  the  following  officers  for 
1!)16:  President,  P.  H.  Norcross;  vice-presidents,  V.  H.  Kreig- 
shaber  and  AV.  C.  Spilcei-;  secretary  and  treasurer.  Prof.  T.  P. 
Branch.  Monthly  luncheon  meetings  will  be  held  on  the 
second  Tuesday  of  each'  month,  and  visiting  members  of  the 
American   Society  are   welcome. 


AppSflsvEaces  aim(d  Matecasils 


Kxpansion-Joint   Filler   Strips 

Strips  of  asphalt  compound,  having  a  melting  point  of  260° 
F..  are  being  made  by  the  Asbestos  Protected  Metal  Co.,  Pitts- 
burgh, in  standardized  lengths,  widths  and  thicknesses  ready 
for  use  in  expansion  joints  of  concrete,  stone  and  brick 
masonry,  pavements,  sidewalks,  etc.  It  is  claimed  that  the 
material  will  withstand  the  hottest  seasons  and  will  not 
crack  under  handling  in  coldest  weather. 
*  *  « 
3Iaho^any    at    Oak    Prices 

Philippine  mahogany  is  being  imported  by  the  Indiana 
Quartered  Oak  Co.,  52  Vanderbilt  Ave.,  New  York  City,  for 
building  trim  and  is  sold  at  about  the  price  of  quartered 
oak.  This  wood  is  lighter  in  weight  than  Mexican  or  African 
mahogany  and  is  easier  to  work;  it  is  claimed  that  after 
kiln-drying  it  stays  in  place  as  well  as  white  pine.  The  lum- 
ber is  cut  in  the  Philippines  in  a  large  modern  bandsaw  mill 
cutting  90,000  ft.  daily. 

Xew   Nonfreezins  Explosive 

A  new  line  of  explosives,  bearing  the  trade  name  "Arctic" 
and  claimed  to  be  truly  nonfreezing  under  the  most  severe 
winter  conditions,  is  being  made  by  the  E.  I.  du  Pont  de 
Nemours  Powder  Co.,  Wilmington,  Del.  While  water-resist- 
ing, these  explosives  are  not  recommended  for  subaqueous 
work.  "Arctic"  powders  contain  no  nitroglycerin  and  are 
therefore  materially  cheaper  than  straight  or  extra  grades. 
Their  velocity  of  detonation  is  reported  to  be  even  quicker 
than  that  of  straight  dynamites.  They  can  be  used  in  driv- 
ing tunnels,  shafts  or  other  close  work,  as  the  fumes  given  off 
on  detonation  are  not  obnoxious  and  will  not  cause  headache. 
All  standard-size  cartridges  are  available;  if  necessary,  they 
can  be  packed  in  bulk  in  paper  bags,  which  are  in  turn 
inclosed  in  wooden  cases.  To  detonate  them  properly  nothing 
less  in  strength  than  a  No.   6  detonator  should   be  used. 

There  are  five  different  strengths,  which  on  a  weight  for 
■weight  basis  are  as  follows:  No.  3,  equivalent  in  strength  to  a 
60%  dynamite;  No.  4,  to  a  45%;  No.  5.  to  a  40  9;;  No.  6,  to  a 
30%;  No.  7,  to  a  25%. 


N<-»     rlllliinlirll     ltiiekf< 

An  Improved  dnslKn  of  elnmshell  cxcuvutlnK  bucket  ha» 
been  put  out  by  the  Owen  Bucket  Co.,  Cleveland.  The  now 
bucket  (known  n«  "Typo  L")  uhi'H  the  same  block-nnd-tacUlo 
Hchenie  em|>l(iyed  in  this  <'oncerirH  earlier  modclK.  Several 
parts  have  been  combined  In  a  single  steel  <-astlng,  and  loriRer 
bearings  are  used  for  the  working  parts,  which  are  lubricated 
with   forced-ln   grease. 


riirli  «^iiiir<l  with    \n<-bor  Hook 

.\  curb  corner-guard  bar  wllh  honk  anchors  is  being  madn 
by  F.  \V.  Stocker,  Inc.,  Hoboken,  N.  J.  The  d.sign  called  the 
".\nkerbar"    Is   shown    in    the    accompanying   sketch.      The   bar 


is   a   rolled    section    of    heav.v     hei 
anchor   hook    i)unclied   out   of  the 


.d    and    light    web,    with    the 
web  and   bent  back. 


Xe«     i'i|te-Klow    Meter 

A  new  recording  meter  for  flow  of  steam,  water,  gases  and 
air  through  pipes  has  been  announced  by  the  Bailey  Meter 
Co.,  141  Milk  St.,  Boston.  The  outfit  comprises  an  orifice  plate 
in  the  pipe  line,  with  upstream  and  downstream  pipe  lines 
running  to  a  recording  differential-pressure  gage. 

The  orifice  is  the  segment  of  a  circle,  and  the  orifice  plate 
is  made  of  jia-in.  monel  metal,  corrugated  near  its  outer  edge 
so  as  to  need  no  gasket  at  the  pipe  connections.  At  average 
flows  a  half-pound  pressure  drop  is  secured.  For  steam  and 
hot-gas  work  a  radiator  is  connected  between  the  main  and 
each  differential-pressure  lead  line.  The  greater  pressure  Is 
led  to  the  inside  of  a  bell  floating  in  mercury  and  the  lower 
pressure  to  a  sealed  housing  chamber.  The  float  walls 
increase  in  thickness  from  top  to  bottom,  giving  a  variable 
exposed  interior  cross-sectional  area  so  that  the  rise  and  fall 
aie  directly  proportional  to  change  in  pipe  flow.  This  permits 
u    chart    with    uniform    graduations.      The    pipes    and    pressure 


BAILEY    RECORDING    FLOW    METER 

chambers  are  filled  with  water  when  measuring  steam  and 
gas  flows.  In  the  pressure  case  is  a  forked  lever  carrying 
the  weighted  bell  on  pins.  The  lever  is  fixed  to  a  shaft  that 
passes  through  frictionless  packings  and  carries  the  pen  ar; 
An  integrator  is  provided,  consisting  of  a  train  of  countini 
gears  connected  to  a  follower  wheel  running  on  a  clock 
driven  disk,  the  follower  and  counter  unit  being  moved  in 
and  out  from  the  disk  center  by  the  float-arm  shaft  extension. 
There  are  numerous  details  of  refinement  at  different  points 
of  the  meter  to  eliminate  effects  of  vibration,  prevent  spilling 
or  blowing  out  mercury,  etc.  The  flow  meters  are  also  pro- 
vided, when  desired,  with  standard  pen  mechanisms  for 
recording   pressure   and   temperature   on   the   flow   chart. 
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Stteel-'Arclh  Bradi 


A  bridge  of  unusual  interest,  tliird  largest  among 
American  steel-arch  bridges,  has  been  built  by  tlie  Provin- 
cial Government  of  New  Brunswick,  Canada,  at  St.  John, 
crossing  Reversible  Falls,  St.  John  River.  It  is  a  street 
crossing  to  take  the  place  of  an  old  suspension  bridge 
close  alongside,  built  in  1852  by  William  K.  Reynolds  to 
the  design  of  Edward  Serrell.  The  increasing  density 
and    volume    of    traffic    made    the    suspension     bridge 


The  structure  is  of  thoroughly  modem  highway-bridge 
character  as  regards  detail.  This  means  heavy  solid 
floor  and  large  live-load  capacity.  The  floor  is  a  G-in. 
reinforced-coucrete  slab  on  I-beam  stringers,  with  a  sur- 
facing of  4-in.  creosoted  wood  block.  Tlie  sidewalks  are 
41/^-in.  slabs  surfaced  with  l^-in.  cement  mortar.  Two 
trolley  tracks  occupy  the  middle  of  the  roadway.  Tlie 
bridge  also  carries  an  18-in.  cast-iron  water  main. 


FIG.   1.    COMPLETED   565-FT.   ST.   JOHN  ARCH   BRIDGE,  AFTER  REMOVAL.  OF  SUSPENSION  BRIDGE 


inadequate.  The  late  C.  C.  Schneider,  Philadelphia,  was 
retained  as  consulting  engineer  on  the  question  of  a 
new  bridge;  with  his  associate,  F.  C.  Kunz,  he  designed 
a  steel  spandrel-braced  arch  spanning  between  the  sides 
of  the  rock  gorge. 

The  width  and  height  of  the  gorge  arc  such  as  to 
make  the  arch  of  unusually  flat  proportions.  The  span 
is  5G5  ft.  The  ratio  of  rise  to  span  is  1  to  9.2.  In  due 
proportion  the  crown  depth  is  small,  8  ft.  6  in.,  while 
the  depth  at  the  end  post  (set  2%  ft.  forward  of  the 
skewback  hinge)  is  GO  ft.  3  in.  The  top  chord  and  road- 
way have  an  initial  grade  of  3.215%.  Tlie  arches  are 
set  in  vertical  planes. 

The  truss  spacing  is  41   ft.,  for  a   50-ft.  deck,  com- 
prising  3G-ft.   roadway  and   two    7-ft.    sidewalks.     The 
curbs  are  thus  set  a  short  distance  in  from  the  inner 
face  of  the  top  chord,  and  the  sidewalk  bracket  outside 
I  the  top  chord  is  correspondingly  shortencul.     The  jianel 
[length  is  23  ft.  4  in.  uniformly   (24  panels). 


The  dead-loads  are  summarized  by  the  following  tabu- 
lation for  the  completed  condition  and  for  erection  condi- 
tions respectively: 

DEAD-LOAD  OF  ST.  JOHN  ARCH 
(In   lb.   per   lin.ft.   of  bridge) 
After  completion: 

Flooring,   rails,  water  pipe,  etc 5,100 

Floor    system     J-?"" 

Trusses  and   bracing,   average 5,600 

Total,    average    12.000 

Maximum  during  erection: 

Stringers,   floor-beams   and   rails rl 

Trusses  and   bracing,   average j.bOO 

Total,   average    6.300 

The  average  loads  given  were  not  used  in  the  calcula- 
tions, but  the  actual  panel  concentrations  were  taken. 
A  traveler  load  of  75  tons  was  taken  into  account  in 
computing  erection  stresses. 

The  live-load  was  graded  for  the  design  of  the  dif- 
ferent structural  parts  from  stringers  to  main  trusses. 
The  specifications  for  live-load  are  given  in  detail  in 
the  tabulation  shown  under  Fig.  2  on  p.  778. 
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Live-Load  Specifications 

For  roadway  stringers,  one  20-ton   road  roller. 

For  trolley  stringers  and  floor-beams,  on  each  track  two 
8-wheeI  40-ton  cars  end  to  end,   plus  25 9{    impact. 

For  sidewalks,   100  lb.   per  stj.ft. 

For  main  trusses,  3,000  lb.  per  lin.ft.  of  bridge.  This  rep- 
resents 60  lb.  per  sq.ft.  over  the  whole  area  between  railings, 
or  else  40-ton  40-ft.  trolley  cars  on  each  track  spaced  40  ft. 
in  the  clear  on  both  tracks,  and  36  lb.  per  sq.ft.  on  all  other 
floor  surface. 


FIG.  5.    TYPICAL  SECTIONS 


Deac/  Load  Panel 
\Cancenf rations 

Per  Truss; 
Loads  &  Stresses 
in  1000- lb.  Units 


[65.1 
\/79 


66.8    80.5    81       73.5    75      7U    71.4    &9.Z    79.3    35     65.6   23.1  Durincr  Erection 
153.4   1516    m.6   143.8  143.3    141     139.2  135.7  1378  135.2  134     70  ^fter  Completion 
13      1^;       17      19      21^     ^5     ^5      g      21       iq      17 


FIG.  4.    OUTLINE  SKETCH  OF  REVERSIBLE  FALLS  ARCH.  WITH  LOADS  AND  TYPICAL  STRESSES 
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Grade  3.V5°h 


Top  of  Roadway.  11.101661 


Top  of  Roodiva-j    PACT 
Grade  3.215%  El.93.9l 


C.L  of  Hinge,  EI.3Z15 

Ordinary  High  Wafer,  El.  7-.      ~^i615%    Exheme  High  Wafer,  El.  I6_ 


VM;.  fi.     KHKCTION  SKICTCll  OF  KKVRUSIBI.E  FALLS  ARCH 


Tlie  trusses  wore  erooted  witliout  ialscwork,  by  the 
usual  cantilever  method.  The  arrangeinent  of  anchorage 
and  adjusting  toggles  for  the  erection  and  closure  is 
shown  by  the  sketch,  Fig.  (>. 

Closure  was  made  by  inserting  tne  top  chord  mendjer 
without  stress,  after  lowering  the  half  trusses  to  contacf 


oil  ;i  jiin  at  the  center  bottom-chord  joint.  The  bridge 
is  thus  tliree-hinged  for  tlic  erection  dead-load,  but  is 
t\v(»-hiiiged  for  live-load  and  temperature. 

The  main  span  is  flanked  by  two  46-ft.  8-in.  deck 
phite-girder  spans.  The  total  lengtli  of  steel  superstruc- 
tuie  is  651  ft.  between  back  walls. 

The  contract  for  the  work  was  let  early  in  1913  by  the 
Cliief  Commissioner  of  Public  Works,  John  Morrissy,  to 
the  Dominion  Bridge  Co.,  ^Montreal.  A.  I{.  Wetmore 
was  Provincial  Engineer. 

It  is  of  interest  to  note  that  the  cantilever  railway 
1) ridge  near  the  arch,  which  can  be  seen  in  the  photo- 
graphs, is.  like  (he  suspension  bridge,  a  historic  .structure, 
it  was  erected  in  1884,  just  after. Mr.  Sclmeider's  Nia- 
gara (Michigan  Central)  cantilever,  and  thus  was  among 
the  first  three  or  four  of  modern  cantilevers  in  America. 
The  Dominion  Bridge  Co.  built  it.  Its  main  span  is 
477  ft.  long,  containing  a  14;5-ft.  suspended  span.  The 
suspension   bridge,  also  shown,  lias  since  been  removed. 
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Hand  Drills  im\  Struacttuipal  Worlf^ 

\\\     (  '11  Mtl.l'S   ('.    I'll  11. PS* 

A  laborer  witli  fliiscl  or  |ii|ir  Uit  nml  iKiiinncr  cmii  lirill 
holes  of  siiinll  diiimctcr  in  rnncn'lr  ;il  ;iii  ,i\tT;iL;'f  liilc  oi' 
alidiil  1  ft.  |HT  lir.  In  luiik  llu'  r;ilc  nf  cntliiij,'  i.'<  I'listcr. 
It  is  appMrciit  lliiil  till'  liaiiil  iiictluxl  of  ciittiiiL::  is  iiluiost 
])roiiil)ilive  in  cost  umlcr  many  cirinnislanccs  and  wonld 
1)0  out  td'  till'  (jui'stion  if  a  larjic  miniluT  of  liolcs  Jiad  to  lir 
c-ut  in  a  slmrt  time.  N'arious  tviX'S  of  rm  k  drills  ai'c  well 
adapted  to  work  of  this  character  and.  in  fact,  have 
lieeii  so  ;;pplied  with  marked  eeonomies  in  sevi'ral  in- 
stances. 

A  notable  job  of  this  nature  was  the  driiliiiix  of  a])pro.\i- 
mately  S),.")!)!)  window-boll  holes  at  the  reconstructed 
Edison  Phonograph  Works,  West  Orange,  X.  .1.,  following 
the  disastrous  tire  in  December,  1914.  Each  bay  required 
17  expansion  bolts  to  hold  the  fireproof  steel  windoM- 
frame.  It  was  necessary  to  drill  a  hole  31/2  in.  deep  by 
-y^  in.  in  diameter  in  the  concrete  walls,  to  accommodate 
each  bolt.  These  holes  necessitated  both  horizontal  and 
vertical  drilling.  For  the  puri^ose  a  Jackhamer  with  a 
special  bit  of  hexagon  steel  (Fig.  1)  was  employed.  Two 
men  handled  the  drill,  one  holding  it  and  the  other  guid- 


I'lG.    1.     SPECIAL,   STEEL   USED   WITH   JACKHAMER    FOR 
DRILLING   WINDOW-BOLT   HOLES 

-■'ig  the  bit  (Fig.  2).  They  averaged  "'00  holes  per  da}', 
Lheir  work  including  the  frequent  moving  of  scaffold  and 
.he  changing  of  air  connections.  This  figure  reduces  to 
15  or  1()  ft.  of  hole  drilled  per  hr.  The  Jackhamer  was 
used  for  drilling  both  horizontal  and  vertical  holes,  but 
many  of  the  up-holes  were  drilled  Avith  a  butterfly  stope 
drill  (Fig.  3).  Both  of  these  drills  were  also  employed 
for  drilling  holes  preparatory  to  removing  some  of  the  con- 
crete construction. 

This  is  a  good  illustration  of  a  large  numljer  of  small 
anchor-bolt  holes  drilled  economically.  An  example  of  a 
number  'of  large  anchor-bolt  holes  bored  at  low  cost  is 
found  in  the  Quebec  Bridge.  There  were  17G  of  these 
holes,  5  ft.  deep  by:4i4  in.  in  diameter,  drilled  in  granite 
masonry  with  a  Calyx  chilled-shot  core-drill.  This  job  was 
described  at  length  by  the  writer  in  Engineering  News  of 
Feb.  4,  1915.  .    -    ,,v'i. 

Miscellaneous  Uses  for  Hand  Hammer  Drills 

Drilling  holes  in  machinery  foundations  for  foundation 
bolts;  in  floors  .for  railings ;  in  walls  or  ceilings  for  pipe, 
wire,  shafting,  conduit  brackets  or  hangers  and  lighting 
fixtures ;  and  in  walls  of  buildings  for  fire-escape  brackets 
are  other  uses  to  which  pneumatic  drills  and  hammers 
have  been  applied  with  advantage.  They  are  equally  valu- 
able for  such  other  applications  as  cutting  openings  in 
floors  or  walls  for  windows  and  doors,  shafting,  belting, 
pipes,  wires,  etc.,  and  for  cutting'  channels  in  concrete 
floors  or  ceilings. 

A  Jackhamer  has  seen  considerable  service  along  these 
lines  at  the  Government  Printing  Office  in  Washington. 
The  floor  constniction  is  of.  concrete  and  brick  arches. 


FIG.  2.    HAND  HAMMER  DRILL  MAKING  WINDOW  BOLT 
HOLES  AT  THE  EDISON  I'HONOGRAI'H  WORKS 

and  the  ceilings  are  constructed  of  concrete  tiles.  The 
s])ace  between  floor  and  ceiling  is  u.sed  for  piping,  electric 
wires,  etc.,  and  it  is  often  necessary  to  cut  holes  in  floor 
or  ceiling  when  in.stalling  machinery  or  lights,  the  Jack- 
hamer being  employed  for  the  ])ur])ose.  The  drill  takes 
its  air  from  the  regular  50-lb.  air  lines  in  the  Printing 
Office.  A\'hen  cutting  concrete  flooring,  one  man  can  drill 
a  hole  through  the  floor  (10  to  101/2  in.  thick)  in  21/2  min. 
Ladders  or  staging  are  required  for  ceiling  work,  and  for 
sucli  work  two  men  handle  the  drill.  The  automatically 
rotated  type  of  drill  is  especially  well  adapted  for  use 
where  footing  is  insecure  or  elbow  room  restricted,  as  on 
ladders,  falsework  or  swinging  scaffolds. 

In  another  case  where  hanger  holes  were  drilled  in  rock 
it  formerly  rcfpiired  a  whole  day  for  two  men  with  hammer 
and  steel  to  drill  9  or  10  holes,  each  4  to  G  in.  in  depth, 
whereas  now  one  man  drills  the  same  number  of  holes  in 
10  to  15  min.  with  a  hand  hammer  drill. 

Hundreds  of  elevated-railway  column  foundations  are 
being  removed  in  New  York  with  the  aid  of  Jackhamers. 


•Ingei-soU-Rand   Co.,    11    Broadway,   New   York    City. 


FIG.    3.     DRILLING    UP-HOLES   WITH    A    -BUTTERFLY" 
STOPE  DRILL 
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'I'hose  brick  footinjis  are  locatod  ahove  the  new  suljvva}'  iu 
tlie  lower  part  of  the  city.  TlH\y  will  be  replaced  by  con- 
ci-ete  foundations.  These  footings  are  in  the  shape  of 
truncated  pyramids  S  or  more  feet  high  and  about  4  ft. 
square  on  top:  Fig.  1  shows  three  of  these  foundations 
partly  excavated  before  removal.  After  the  elevated 
tructure  has  been  supported  on  falsework,  holes  are  drilled 
from  12  to  20  in.  iu  (le])lh.  The  brick  is  then  broken  out 
with  sledgc-and-wedge. 

One  of  the  earlier  applications  of  plug  drills  for  work 
of  this  nature  was  for  cutting  out  concrete  and  brickwork 
at  the  New  York  end  of  the  Brooklyn  Bridge,  to  make 
room  for  a  subway  terminal.  Hammer  drills  of  the  non- 
rotating  butterfly  type  were  used,  as  the  more  suitable 
automa,ti(?ally  rotated  drills  had  not  been  developed  at  that 
time.  The  work  necessitated  cutting  through,  first,  an  18- 
in.  layer  of  fine  cement  concrete ;  next,  about  3  ft.  of  rough 
gravel  concrete ;  and  finally  the  brick  sui)porting  arches  or 
vaulting.  The  material  was  cut  away  in  layers  or 
benches— first,  the  top  layer,  which,  though  hard,  was  fair- 
ly uniform  and  good  cutting;  next,  the  rough  concrete, 


FIG.    4.    TYPE    OP    ELEVATED-RAILWAY    COLUMN    FOOT- 
INGS  REMOVED  BY   HAND  HAMMER   DRILLS 

which  was  very  difficult  to  cut ;  and  then  the  brick,  which 
was  comparatively  easy  cutting.  In  one  instance  it  was 
found  necessary  to  cut  through  a  steel  tie.  This  was 
accomplished  with  the  same  drill  steel  as  was  used  for 
the  concrete,  in  the  surprisingly  short  time  of  12  min. 
Blasting  was  prohilnted  in  this  confined  place — so  close 
to  one  of  the  most  congested  of  traffic  arteries — and  these 
drills  were  called  upon  to  i)ick  out  all  the  material  piece 
by  ])ieec.  For  this  work  a  solid  hexagon  steel  with  narrow- 
(loiiited  chisel  about  %  in.  across  the  cutting  edge  was 
cuiployed. 

A  tunnel  is  being  constructed  in  Seattle  to  connect  the 
K'ing  County  courthouse  with  the  City  Hall.  This  work 
necessitates  the  removal  of  large  concrete  foundations,  for 
which  purpose  a  Jackhamer  is  employed.  This  drill  was 
ob-^erved  to  work  at  as  fast  a  rate  as  1  ft.  per  niin. 

Large  concrete  foundations  were  removed  by  this 
method  at  the  Brighton  (England)  Corporation  Electric 
Works.  The  concrete  was  exceptionally  hard,  and  many 
of  the  broken  blocks  weighed  as  much  as  20  tons  each.  An 
ordinary  chisel  bit  20  in.  in  length  was  employed  for  drill- 
ing holes  all  around  the  foundation,  about  9  in.  apart 
and  18  in.  deep.  The  average  speed  of  drilling  was  7 
holes  per  hour — that  is,  about  10  ft.  of  hole  per  hour. 


When  holes  are  drilled  dry  in  concrete  with  hand-rotated 
tools,  the  natural  moisture  jjresent  in  the  concrete  seems 
to  cause  dust  from  the  cuttings  to  pack  and  form  a  mud 
collar  above  the  bit,  making  it  necessary  to  withdraw  the 
steel  by  means  of  a  wrench,  which  causes  considerable 
delay.  This  difficulty  is  not  encountered  with  the  auto- 
matically rotated  type  of  drill,  because  its  air  jet  keeps 
the  hole  clean  and  the  steel  can  easily  be  withdrawn  by 
means  of  its  holder. 

dls  nim  M 


The  State  ifighway  ])ei)artnient  of  Maryland,  under 
the  direction  of  Henry  G.  Shirley,  Chief  Engineer,  has 
built  a  larger  mileage  of  concrete  roads  than  the  highway 
department  of  any  other  state  except  California  and  New 
York.    A  recently  issued  report  says: 

The  cost  of  maintaining  macadam,  gravel,  sand-clay  and 
bituminous  roads  is  such  that  Chairman  Weller  and  Chief 
Engineer  Shirley  soon  after  their  induction  into  office  in  1912 
made  a  careful  study  and  investigation  of  a  more  substantial 
type  of  construction,  especially  of  concrete.  Several  experi- 
mental sections  of  concrete  roads  were  laid  in  1912.  In  1913 
six  additional  miles  were  constructed,  116  in  1914  and  65  In 
1915,  making  a  total  to  date  of  about  190  miles. 

These  roads  have  been  subjected  to  heavy  traffic,  and  the 
cost  of  maintaining  them  has  been  almost  negligible.  When 
the  building  of  this  type  of  road  was  started,  it  was  new  to 
most  of  oui-  contractors  and  bids  on  the  concrete  varied  from 
.$1.30  to  $1.50  per  sq.yd.  However,  with  more  experience  in 
this  class  of  work  and  better  equipment  facilities,  contractors 
have  become  more  familiar  with  the  handling  of  concrete  and 
the  price  has  dropped  from  a  maximum  of,  say,  $1.50  in  1912  to 
a  minimum  of  90c.  in  1915. 

The  cost  of  maintaining  these  concrete  roads  has  been  sO 
small  that  the  commission  feels  that  the  building  of  so  many 
miles  of  them  has  been  of  great  benefit  to  the  state  With 
reasonable  attention,  these  roads  should  last  many  years.  In 
fact,  if  a  bituminous  covering  is  applied  after  the  concrete 
surface  nas  worn  a  certain  amount,  they  should  last  indefin- 
itely. Most  of  the  concrete  roads  built  during  the  last  two 
years  have  not  been  covered,  as  It  was  found  unnecessary  to 
cover  them  for  a  period  of  four  or  five  years  under  normal 
traffic  and  that  after  this  period  a  bituminous  coating  adheres 
very  much  better  than  if  applied  when  the  road  is  first  com- 
pleted. This  also  saves  the  cost  of  this  surfacing  for  that 
period.  In  many  places  on  the  Eastern  Shore,  concrete  has 
been  laid  at  a  lower  cost  than   macadam. 

The  method  of  repairing  cracks  in  the  concrete  is  the 
usual  one  of  applying  melted  tar  and  sand.  This  work 
is  now  so  well  standardized  and  the  repairs  made  in  this 
way  are  so  satisfactory  that  cracks  in  concrete  roads  are 
no  longer  considered  of  any  -especial  importance.  Rein- 
forcement has  not  been  used  on  the  Maryland  concrete 
roads;  and  even  though  its  use  would  diminish  or  prevent 
cracking,  j\Ir.  Shirley  finds  that  such  cracks  are  of  so  little 
importance  that  reinforcement  would  not  be  justified. 

AVhile  various  types  of  transverse  joints  have  been  tried 
on  the  Maryland  concrete  roads,  Mr.  Shirley  now  favors 
the  entire  omission  of  joints  except  at  the  end  of  a  day's 
work.  He  finds  it  little,  if  any,  more  trouble  to  repair 
a  transverse  crack  which  forms  across  a  road  than  tottnain- 
tain  a  transverse  joint.  Where  transverse  joints  are 
placed  it  is  difficult  to  make  the  joint  so  smooth  that  it 
will  not  be  felt  when  a  car  passes  over  it.  Trouble  has 
also  been  experienced  where  transverse  joints  are  usedrwith 
one  slab  rising  above  the  adjacent  one. 

Although  the  commission  believes  in  and  favors  the 
concrete  road,  other  types  of  road  are  constructed,  •  as 
account  is  taken  of  local  prejudice  in  favor  of  one  type  or 
anotiier  and  in  some  parts  of  the  state  it  is  difficult  to. 
olitaiii  suital)le  sand  for  concrete  except  by  a  long  haul. 
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Water-Srutpply  of  Fam^cMnn^A  Canal 
Under  Operating  Coimdlnttions 

l>v   l{.  Z.  K  ii;k  1'\  I  hick* 

Tlio  yonr  from  Si'pttMiilu'r,  1!M  I,  Id  Sc|)tcinlH'r,  lillT). 
hiul  tlu'  f^rt'iiti'st  water  consiiinptioii  for  lock  o|i('ratioii 
since  till'  canal  was  (>|iciic(l.  Mxccpl  lur  .-i  hnny  rainfall 
anil  runoir  in  Fohniaiv  am!  .\|iril,  ilM."),  the  inilow  lo 
liatun  l^ake  was  alimit  average  durinji,'  tlie  year.  'I'lie 
iliagrains  in  Fijf.  1  sliow  the  principal  losses  I'roni  (Jatun 
Lake.  Piiinpinf,^  for  ilreilji;os  and  town  water-sui)plies, 
leakajies  and  see])a,<j;e  losses  are  too  small  to  show  on  the 
scale.  In  Itecenihcr,  l!lir),  punipini;  and  leakajjes 
amounted  to  2\)  and  lo  cu.l't.  |icr  sec.  respectively. 
See])a<:o  is  almost  nothinj;'.  Noi'nial  Icakaues  iia\e  been 
determined  as  follows : 

Area  of 

OpcninKS  lA*ukiiK<^!<> 

Closed  by  Cu.Kt. 

Locution                                                                                 GatcH,  Sq.Ft.  per  Sec. 

Giitun  locks 11,990  5  93 

Gntun  Hpillwav                          1 1,410  .•$.  154 

P.-.lr.i  MiKu.-l  Inik 11,900  4.99 

Mirations  locks                           10,2.'iO  .'>  .TO 

Minillorcs  spillway ; .'■>,.')-20  0.8G 

These  are  very  satisfactory  values.  .\d(litiuiial  leakajie 
occurs,  however,  when  caissons  are  used  instead  of  valves 
or  gates.  The  original  water-supply  estimates  allowed 
275  cu.ft.  per.  sec.  for  leakage  from  Gatuji  Lake  struc- 
tures. 

The  water  loss  per  loclvage  decreased  later  in  tlie  period 
shown  in  the  charts,  due  to  more  crossfilling  from  one 
twin  lock  to  another,  use  of  (iTjO-ft.  lock  lengths  or  jiass- 
ing  more  than  one  vessel  in  a  chamher  at  a  time.  Use  of 
water  for  lockage  M'ill  increase  of  course  with  the  growth 
of  traffic.  The  locks  are  designed  to  permit  48  lockages 
a  day,  or  1,440  a  month,  but  so  far  the  greatest  number  of 
lockages  a  month  was  182,  at  Pedro  j\Iiguel  in  July,  1915. 
Probably  the  ma.ximum  lockage  requirements  will  not  be 
reached  for  many  years.  The  jump  in  the  use  of  water 
for  power  in  January,  1915,  marks  the  beginning  of  all 
Istlimian  power  generation  at  the  hydro-electric  station. 
Before  January,  1915,  but  one  of  the  three  turbin&s  had 
been  running.  The  original  water-supply  estimate  of  275 
cu.ft.  per  see.  for  the  hydro-electric  plant  did  not  antici- 
pate the  construction  of  auxiliary  plants,  such  as  coal- 
ing plants,  dry  docks,  shops  and  relay  pumps.  About 
]  .000  cu.ft.  per  sec.  is  now  used  for  generating  power,  and 
this  figure  is  not  the  maximum  to  be  expected. 

Gatun  Water  Supply  Ample 

Experience  so  far  indicates  what  was  expected ;  namely, 
there  is  ample  water-.supply  from  the  natural  inflow  to 
Gatun  Lake,  except  in  the  dry  season,  when  storage  water 
must  be  u.sed  in  part.  With  Gatun  Lake  at  -|-87,  from 
5  to  7  ft.  of  storage,  or  22.75  to  31.90  billion  cubic  feet  is 
available  before  the  depth  is  reduced  enough  to  hinder 
shipping.  The  1915  dry-season  hydrology  of  Gatun  Lake 
is  shown  in  Table  1. 

The  total  yield  for  1914  was  102%  of  the  capacity  of 
Gatun  Lake  at  +85 ;  this  is  but  a  little  more  than  the 
average  yield.  Careful  hydrologies  of  Gatun  and  Mira- 
flores  Lakes  and  Chagres  Eiver  watersheds  are  kept. 
Rainfall  stations  are  located  on  various  parts  of  Gatun 
Lake  and  along  the  line  of  the  canal  and  extend  up  the 
Chagres  as  far  as  the  Rio  Culebra  and  Rio  Indio,  twenty- 

*Assistant  Chief  Hydrographer,  the  Panama  Canal,  Balboa 
Heights,   Canal  Zone. 


IAHI.K    1       KKC'OHl)  OK  (!ATI;N    LAKK  IIVDUOLOCV,  .lANUAUY  TO 
APltlL  INCLUHIVK,   Illl.'> 

CaliiM  Luke: 

Dry-Neimon  riietin  elevittioii H(l  HI 

Maxiiimiii  cicviitioii  (Keb.  HI) «7  20 

Miiiitiiuiii  eli-vatioii  (Apr.  24) H(l  ;)7 


Quitiilili( 
Million 
Cu.Kt,  1 


( 11111111  Hpillwuy; 

w.uiu- 2:t,2a)  r. 

LciikuKi-     .  :i7  7 
CatiiM  l.o<'ks: 

l.ockavc  and  li'sts  (492  lockuKCH) .  .  .  1,9X0  2 

I.eakaKc (U   .1 

liatun  liyilro-eliTlrio  plant H.Ull.H 

I'cdro  Mi(;uel  Locks: 

l.ockaui'  and  tents  (491  lockages)*. . .  1,744  4 

Lc-akatte* 7.'-.  2 

I'uMipinif  at  Cucaraclm  slide* 97  0 

ItrazDS  lirook  nwrvoir 1  IK  0 

PurnjiinK  at  (ianibou (M  2 

(a)  Total  outfk.w 3.'j,7r);i  .'< 

(b)  Storage  ( -f  increase,  —  decrease) ,  — L'i.W  0 

(c)  Net  yield  (a  +  b) 34,49(1  r, 

(d)  lOvaporalion  on  lake  (24.31  in.) 9,427  .1 

(e)  Total  yield  (c  +  d) 43,924  0 

(f)  Uainfallon  lake-  (21.91  in.) 8,492  0 

(U)   Yield  from  land  area  (e  --  f) 3.''),4:12  0 


Lake  surfac 
Land  an>a . 


Total  waU-rshcd..    . 
*  Into  Miraflorcs  Lake 


Mean  Are: 
.S<i.Mi. 
1()G  9 
1,1.';3.1 

l,a20.0 


Haiiifall. 


HunofT, 


I't 

per  .Sr-c. 

2,243  H 
3  li 

191  0 

r>  9 

HOI    7 

1((H  2 
7  3 
9  4 


—  121  2 
3,327.3 

909  3 
4,230  (> 

819  1 
3,4 17. O 

Percentage 
ItuiiolT 


five  miles  above  (Jaml)oa.  The  estimated  rainfall  over 
Gatun  Lake  drainage  area  and  watershed  is  calculated  by 
averaging  tlie  niontlily  precipitation  of  adjacent  stations 
and  weighting  tlie  intervening  section  average  with  the 
section  area.  The  general  average  of  the  weighted  aver- 
ages is  the  rainfall  used  in  the  liydrologies. 

United  States  Standard  Weatlier  Bureau  and  tipping- 
Imcket  rainfall  equipment  is  used,  also  the  Friez  automatic 
water-stage  register.     The  latter  ia  essentially   a  metal 
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Rainfall  in  Inches  on  Watershed 
0    1    Z    3 


Rise  in  Lake  in  Feet 
F16.  2 

CURVES  FOR  PANAMA 


1914 ■>\< —1915 

F16.  \ 

FIGS.   1   AND  2.     HYDROGRAPHIC 
CANAL, 

Fig.  1 — Diagrams  showing-  rainfall  and  runoff  from  Gatun 
Lake  drainage  basin;  elevation  of  lake  surface,  number  of 
lockages  per  month  and  outflow  and  losses  from  the  lake. 
Fig.  2 — Diagram  showing  effect  of  rainfall  and  spillway  out- 
flow on  Gatun  Lake  level 
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float  sus])oiHk'(l  I'niiii  a  tape  and  countcrwciuhtcd  over  a 
s|)i()ck('t  wheel;  a  pen  ])lots  a  liydronriipli  cm  the  sheet  uii 
a  drum  that  is  geared  to  a  c  lock  ;  the  drum  lias  a  eommon 
axle  with  the  wheel.  The  more  important  water-stage 
register  stations  have  daily  sheets;  the  others  are  changed 
weekly.  At  Catun  aiul  Tedro  I\riguel  loeks,  Gatun  spill- 
way and  Gamhoa,  concrete  towers,  lighthouse  type.  Fig.  3, 
were  built  for  the  water-stage  instruments.  These  towers 
are  equipped  with  anemometers  recording  wind  directions 
and  velocities.  This  arrangement  is  useful  in  studies  of 
water-stage  heights,  currents  and  wind,  giving  permanent 
automatic  records.  Other  water-stage  instruments  on 
sheltered  wooden  platforms  are  located  up  the  Chagres 
Kiver  and  along  the  lake  for  studies  of  freshet  runolT. 
Juan  ]\rina  Lake  station  has  recorded  as  high  as  a  l.r)-ft. 
head  above  Gamboa ;  and  Gamhoa,  0.2  to  0.3  ft.  al)ove 
Gatun,  during  <a  Chagres  River  freshet. 

Discharges  at  Gatun  siiillway  channel  and  at  Alhajuela 
are  occasionally  measured  with  single  and  penta  recorder 
Price  current  meters ;  gagings  are  made  from  a  gaging 
car,  suspended  from  a  cable.  Ijake  or  channel-current 
velocity  gagings  are  made  from  boats  at  anchor.  A 
IIaskell-I?ichie  current  velocity-direction  meter  has  given 
good  results  in  charting  channel  currents. 

Evaporation  records  over  Lake  Gatun  are  obtained  from 
a  copper  pan,  4  ft.  in  diameter  and  10  in.  deep,  floating 
in  an  open  section  of  the  lake.  An  anemometer  for 
recording  wind  movement,  a  thermometer  for  water  tem- 
perature and  a  standard  rain  gage  complete  the  equip- 
ment. The  pan  is  protccttd  from  waves  by  a  wooden 
frame,  properly  buoyed.  The  station  is  so  located  to  give 
lake  conditiojis.  The  water  in  the  pan  is  kept  about  4  in. 
from  the  top,  and  the  daily  readings  are  corrected  fo" 
precipitation.  The  average  Gatun  Lake  evaporation  is 
about  Gl  in.  a  year  and  is  much  heavier  in  the  dry-season 
months  and  during  daylight  hours. 

G.vTux  Lake  Control 

The  control  of  Gatun  Lake  during  freshets  is  handled 
so  quietly  that  dredgemen  and  shipping  in  the  lake  usually 
do  not  kn;'W  a  freshet  is  in  progress.  A  variation  of 
0.15  ft.  in  the  lake  elevation  is  commonly  the  ma.ximum. 
A  general  rainfall  over  the  whole  watershed  is  exceptional, 
the  common  type  being  a  sudden  downpour  in  one  section. 
The  Chagres  Eivcr  section  produces  one-third  of  the  out- 
flow in  a  general  rain,  but  is  subject  to  more  frequent 
local  freshets.  Flood-warning  stations  are  located  at  Vigia 
and  Alhajuela;  a  rising  river  warns  the  local  observers 
by  ringing  an  alarm  bell.  The  flood-control  hydrographer 
at  Balboa  Heights  is  in  touch  with  the  river  stages 
through  telephone  reports  at  least  each  half-hour  during 
freshets.  From  liis  rating  curve  it  is  known  how  much 
water  is  coming  several  hours  before  it  reaches  the  lake. 
In  like  manner  the  flood-control  hydrographer  gets  rain- 
fall and  lake-stage  reports  from  most  of  the  lake  stations ; 
from  these  data  ho  gives  telephoned  orders  for  the  open- 
ing and  closing  of  the  spillway  gates  at  Gatun.  His 
position  might  be  called  "water  dispatcher."  During  the 
wet  season  it  is  excepti(mal  if  at  least  half  an  inch  of  rain- 
fall does  not  occur  at  some  place  during  each  24  hr. ; 
prompt  reports,  day  and  night,  r.re  therefore  necessary 
to  operate  the  spillway  intelligently. 

Curves  showing  the  rise  to  be  expected  from  a  gi\en 
rainfall  over  a  given  watershed  area,  the  probable  yield 
resulting  and  the  time  taken  by  one  spillway  gate  to  waste 


FIG.  3.     WATER-.STAOE  RECORDING  STATION  AT  GAMBOA 

liiis  yield  are  helpful  in  jjroperly  handling  the  spillway 
operation.  For  example,  referring  to  the  curve,  Fig.  2, 
a  general  5-in.  rainfall  on  the  whole  watershed  will  yield 
9,9^6  million  cubic  feet,  produce  a  2.2-ft.  rise,  and  it 
will  take  one  gate  317,  280  and  255  hr.  at  lake  elevations 
-|-85,  -(-86  and  -)-87,  respectively,  to  waste  this  water. 
It  is  necessary  to  let  the  water  out  about  as  fast  as  it 
reaches  the  lake,  to  prevent  a  rise  of  less  than  0.15  ft. 
So  far  this  has  been  done  by  the  simultaneous  o])eration 
of  not  more  than  six  spillway  gates  with  a  maxinmm 
discharge  of  71, .'540  cu.ft.  ])er  see. 

Caltbkating  SriLLw.vY  Discharge 
The  Gatun  spillway  gates  have  been  calibrated  for  dis- 
charge between  El.  84  to  87.  This  was  done  by  measuring 
the  discharge  by  44  current-meter  gagings  in  the  lower 
spillway  channel.  At  lake  El.  -f-87  a  gate  opening  is 
18. n  ft.  in  depth  by  45  ft.  in  length,  which  equals  815 
sq.ft.  These  openings  are  very  deep,  broad-crested  weirs. 
The  photograph,  Fig.  4,  shows  seven  .such  openings  dis- 
charging during  a  test.    Average  values  of  C  in  the  well- 

kno\TO  Francis  formula   C  =  '  were  calculated 

LiH'ZgH 
from  the  measured  discharges,  and  a  rating  curve  and 
table  were  pr-^pared.  C  has  a  value  of  3.77  and  3.(50  at 
El.  87  and  85  respectively.  In  designing  an  open- 
ing .suflicient  to  waste  154,000  cu.ft.  per  sec.  the  designing 
engineers  used  a  flat  value  of  (7  =:  3.  Actually,  the  14 
gates  will  discharge  13.075  X  H  =  183,050  cu.ft.  per 
sec.  at  -i-87,  and  with  a  possible  50,000  cu.ft.  per  sec. 
more  wasted  through  the  lock  culverts  at  Gatun  and 
Pedro  Miguel  locks,  amjile  control  of  floods  of  record  vol- 
ume is  assured. 

Data  on  nuixinuim  current  velocities  due  to  Chagres 
River  freshets  have  been  obtained  by  current-meter  mea- 
surements taken  at  1-ft.  (Ie])t]is  at  Gamboa  bridge  and 
are  shown  in  Table  2. 
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Till'  ciiiTfiits  iiif  lit   rii;lil  iini;li's  (n  llic   l';iii:iiii;i   Ciiiial  ;(pmIIi  (IiiIiiii   l/ikc  sliilions  iciid  ().();i  to  0.15  It,.  Iii;,di('r  in 

I  IkiiimcI,  tiic  l)ri(l;,'c  iiciiij;  jii.st   nmlli  of  llic  cast   liaiik  of  tlic  al'tcriioiiii  tliaii  carlN    in   the  morn  in;,'.     The  oppo.sito 

llic  canal.     Tiic  Imckwnlcr  of  (lii- ar f  the  lake  c.xlcnd.s  I'UVct    i,^  noticed  at   (iatiin,  Iml    not   so  marked,  (lie  lake 

,d)oiit  S  mi.  ai)o\e  (landioa  l)ridfj;e.     None  of  tlie  I're.^liel.s  I'aliini,'  from  0.01  to  O.Of)  ft.     (Jon.'-ideralile  wave  action  i.x 

linwn  arc  as   Uit,'  as  have  occurred   liefore  the   lake  was  noticed  alonj;  tiie  shore  line  near  the  A>,nni  (!lara   li^dit- 

iormed,  hut   the   results  are  reassuring:,     (lareful  studies  hou.ses,  owinj:  to  the  Ion;,' swei'p  oT  tiic  wind  over  the  lake, 

ol' ineoiuinu;  .sediment  ahove  (!anii)oa  hrid^r,.  lire  impossible  Sur;if('s  are  set  up  in  (laillard   Cut   when  water  is  ad- 

now.     (iravel  and  sand   for  concrete  and   hallast.  on   the  niitted  to  Pedro  Miguel  Inck.     Iicpciitcd  valve  operations 

(^mal  Zone  are  dredged  from  the  old  heds  ahove  (iamlioa  ;  are  sometimes  accidenlallv  so  liiiicil  as  to  cause  harmoni(; 

this  is  n  ^M-eat  advantauc  from  the  sland])()iiit  of  econom-  increase  to  these  surges.     With  various  pha.ses  of  niove- 

ical  construction,  hesides  sulitracf in,<:  from  liie  lilliii^r-ii|,  nn  nts  of  ships  and  dred^M-s,  lock-valvo  o|)erations,  open- 

tondeney.      TIu'    I-f(.   (Ie|)tli    freshet    velocities  are  i^rati-  iii.u  and  ciosinif  of  the;  Paraiso  ))on(oon  hridge  and  wind 

I'yinsj;  as  to  possible  shoalin.ii  in  the  canal  channel.     Only  direction,   tlie  surra's  become  lio])eless   for  study.      That 

\cry   line  silt   shows  at    the   munici|ial-ciii;inccrini;-   intake  (bey   do   follow  a   ^ivcn   law   is  sure.     The    I'edro   Mi^rucl 


FIO.  4.  DISCHARGE  OVER  GATUN  SPILLWAY  DAM  WITH  SEVEN  GATES  OPEN 


and  pumping  jilaiit,  whicli  leads  to  tlie  IMiraflores  Filtra- 
tion Plant,  and  is  located  just  above  Gamboa  bridge. 

Current  velocities  in  Gatun  Lake  due  to  simultaneous 
discliargo  of  four  to  five  spilhvay  gates  show  greater 
velocity  at  Bohio  narrow.s,  9  mi.  from  the  spillway,  than 
in  the  canal  channel,  only  i/i;  i>ii-  from  the  spillway;  2,000 

TABLE  2.     CURRENT  VELOCITIES  IN  GATUN  LAKE 


Discharge 

inCu.Ft. 

per 

Sec. 

Gatun 

Current  Veloeitj 

in 

Alha- 

Gatun 

Lake 

Ft.  per 

Mi.  per 

Date 

juela 

Spillway 

Elevation 

Sec. 

Hr. 

Knots 

May 

26, 1914 

l.j,900 

10,390 

&4.92 

0.95 

0.65 

0.56 

June 

30,  1914 

20,0.50 

41,380 

84.88 

1.54 

1.05 

0,91 

.lulv 

28,  1914 

25,300 

30,972 

84.86 

1.83 

1,24 

1  OS 

Aug. 

22,  1914 

21,600 

20,905 

84.97 

1  61 

1,10 

0,95 

Sept. 

7,  1914 

28,665 

52,265 

84.97 

2.11 

1,43 

1,24 

Oct. 

7,  1914 

31,200 

70,680 

86.10 

2,11 

1,43 

1,24 

Apr. 

3,  1915 

27,085 

63,895 

86.07 

1,74 

1.19 

1,03 

and  1,475  ft.  per  hr.  at  1-ft.  and  20-ft.  depths  at  Bohio 
and  1,080  ft.  and  730  ft.  per  hr.  at  1-  and  15-ft  depths 
at  about  I/2  mi.  from  the  spillway  are  the  records.  Spill- 
way discharge  from  five  gates  also  caused  a  measured  drift 
toward  the  spillway  of  3,565  ft.  to  1,510  ft.  per  hr.  at 
5-  to  20-ft.  depths  along  the  east  side  of  Gatun  locks 
upper  approach  wall.  Wind  was  blowing  toward  the 
spillway  from  8  to  25  mi.  per  hr.,  the  higher  wind  veloci- 
ties occurring  with  the  higher  current  velocities. 

During  dry-season  months  the  trade  winds  blow  steadily 
from  a  northerly  direction  and  hardest  during  the  day. 
The    effect   is    that    gage    rods    at^_Ganiboa    and    other 


lockage  surges  are  recorded  at  the  Juan  IMina  and  San 
Pablo  water-stage  instruments.  During  the  lockage  of 
the  steamship  "American  Transport,"  northbound,  Nov.  7, 
1914,  all  conditions  for  a  natural  surge  were  typical.  The 
time  interval  and  amplitude  of  surge  from  crest  to  trough 
were  observed  as  shown  in  Table  3. 

TABLE  3.  TRAVEL  OF  SURGE  IN  GAILLARD  CUT 

At  Pedro  Miguel 

Lock                        At  Gamboa  At  Juan  Af  ina 
Lake  El-  Lake  El-  Lake  El- 
Time        evation       Time  evation       Time  evatioB 
Effect    of    opening 

valves  started... 11  ;40 a.m.       85.94  12:01p.m.  85.95  12;25 p.m.  85,94 

Trough  of  wave... ll;45a.m.       85.23  12:05  p.m.  85.82   12:30  p.m.  85.90        % 
Crest      of      return 

wave 12:.30p,m,       86.60  12:45  p.m.  85  98   1:15p.m.  86,00 

Pedro  Miguel  lock  to  C'amboa  is  9  mi,;  to  Juan  Mina,  15  mi. 

Current  velocities,  duo  to  mixing  of  fresh  and  salt 
water,  occur  at  the  sea-level  ends  of  Gatun  and  Miraflores 
locks.  At  1-ft.  and  2-ft.  depths  currents  of  G  and  4.5  ft. 
per  sec.  at  high  tide  of  -j-S  and  low  tide  of  — 7  respec- 
tively at  the  lower  IMiraflores  locks  miter  gates  have  been 
found.  It  has  been  learned  that  after  opening  the  gates 
there  are  (a)  an  upper  fresh-water  volume  moving  out  io 
sea,  (b)  a  neutral  volume  with  no  motion  between  the 
depths  of  15  and  25  ft.  from  the  surface  of  the  water  and 
(c)  a  lower  salt-water  volume  moving  into  the  sea-level 
lock  chamber.  The  net  effect  of  these  currents  is  to  ham- 
per boats  in  picking  up  speed  for  leaving  the  locks.    
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By  Wk.ston  Gavktt* 

One  of  tlio  most  important  features  of  a  water-purifica- 
tion plant  where  chemicals  are  employed  is  the  apparatus 
for  applying  the  cliemicals  to  the  water,  but  good  auto- 
matic apparatus  has  not  always  been  available  I)ecause  of 
its  expense.  The  following  notes  describe  a  constant-level 
orifice  feed  box  designed  by  tlie  writer  for  a  place  where  an 
inexpensive  installation  was  re(|uired.  The  exj)eriniental 
box  combines  the  features  of  two  old  types  and  performs 
so  well  that,  if  the  idea  should  prove  not  to  be  new,  it  is 
unfortunate  that  the  arrangement  has  not  been  more  used. 

The  need  of  good  semiautomatic  feeding  apparatus  for 
smnll  plants  is  real,  and  here  the  importance  of  an  accu- 
rate application  of  chemicals  is  too  often  under-estimated. 
The  nontechnical  attendant  has  the  impression  that  all  is 
well  if  any  coagulant  at  all  is  going  into  the  water,  while 
the  tendency  of  the  chemist  in  charg"  of  a  j)lant  is  some- 
times to  place  too  nmch  imjjortance  on 
the  laboratory  control  and  overlook 
the  mechanical  end  of  the  plant,  where 
minor  improvements  may  be  rewarded 
by  savings  in  operating  cost  and  in- 
creases in  efficiency. 

With  waters  of  excess  alkalinity,  it 
may  be  possible  to  use  a  considerable 
excess  of  alum  and  obtain  good  effi- 
ciencies from   the   purification   stand- 
point, but  economy  suffers.   These  con- 
ditions are  especially  apt  to  breed  care- 
lessness in  exact  feeding.    When  the  alkalinity  is  deficient 
and  lime  or  soda  ash  is  required,  when  iron  sulphate  and 
lime  are  used  for  coagulants  or  when  using  hypochlorite 
of  lime,  the  great  importance  of   adding  the   solutions 
exactly  as  desired  needs  no  enlarging.     Complaints  due 
to  taste  from  an  excess  of  "bleach"  and  occasional  decreases 
in  the  efficiency  of  sterilization  are  more  apt  to  be  caused 
by  the  poor  chemical  appliances  than  by  an  error  of  judg- 
ment of  the  operator  in  determining  the  amount  that  was 
supposed  to  have  been  used. 

It  is  customary  in  most  plants  to  check  the  amount  of 
solution  run  by  readings  of  the  level  of  solution  in  the 
tank,  using  a  float  and  scale,  gage-glasses  or  recording 
gage.  This  plan  gives  an  accurate  and  necessary  check 
on  the  amount  that  has  been  run,  but  does  not  show  the 
actual  rate  at  any  time.  By  throttling  a  valve  on  the  feed 
line  very  good  results  are  often  obtained.  A  good  filter 
attendant  by  constant  practice  may  obtain  surprising  pro- 
ficiency in  estimating  the  flow.  In  fact,  this  method  may 
give  better  results  timn  with  some  orifice  boxes.  Such 
dependence  on  the  human  element,  however,  is  not  desir- 
able. 

The  usefulness  of  an  orifice  l)ox  depends  largely  on 
two  factors:  (1)  The  method  of  maintaining  a  constant 
head ;  (2)  the  method  of  varying  the  size  of  the  orifice. 


atifin  of  a  float  valve,  and  in  practice  the' actual  variation 
greatly  exceeds  the  theoretical  amount,  owing  to  clogging 
of  the  valve,  lost  motion,  friction,  etc.  With  a  float  valve 
a  deep  box  is  desirable  to  reduce  the  error  from  the  varia- 
tion of  head. 

The  accompanying  figures  show  a  box  devised  by  the 
writer  to  condjine  the  advantiigcs  of  the  weir  and  float- 
valve  types  without  their  disadvantages.  The  operation 
of  the  box  is  shown  diagrammatically  in  Fig.  1.  Tiie 
solution  from  the  tank  enters  the  jriain  compartment,  the 
largest  [jart  passes  through  the  large  orifice,  and  the  excess 
overflows  the  weir  into  the  small  conifjartment.  This  ex- 
cess is  the  amount  that  flows  through  the  small  orifice 
and  is  not  wasted,  but  goes  to  the  water  with  the  solution 
from  the  main  orifice. 

The  main  compartment  has  a  constant  head  at  all 
times;  so  if  a  good  orifice  is  used,  the  greater  part  of  the 
flow  is  accurately  applied,  'i'he  variation  in  level  caused 
by  the  float  valve  afl'ecfs  only  the  little  compartment  and 
the  very  small  flow  from  the  little  orifice. 


^S^ 


Main  Orifice 


1.     DIAGRAM   OF    COMBINATION 
WEIR    AND    PLOAT-VALVE 
ORIFICE  BOX 


lb  Wcr/er  Supply 

FIG.  2.  ARRANGEMENT  OF  GEN- 
ERAL SERVICE  CONSTANT- 
LEVEL  FEED  BOX 


In  the  experimental  installation  the  available  head  was 
very  limited,  and  only  7  in.  could  be  used  for  Hg.  The 
following  compares  its  accuracy  with  the  connnon  float- 
valve  type:  Assume  90%  of  the  flow  from  the  big  orifice 
and  10%  from  the  little.  Call  the  variation  in  Ho,  due 
to  the  float  valve,  1  in.  The  percentage  error  in  the  flow 
from  the  small  orifice  due  to  this  variation  is  7%.  Thus 
!'0%  of  the  flow  has  an  error  of  zero,  and  10%  has  an  error 
of  7%,  or  the  mean  error  for  the  combined  flow  is  0.7%. 

If  still  more  accurate  results  are  desired  and  the  use 
of  a  pump  is  not  objectionable,  the  smaller  flow  can  be 
pumped  back  to  the  tank.  This  would  require  a  much 
smaller  pump  than  is  needed  for  the  common  type  of 
weir  box.  Fig.  2  shows  a  box  of  this  combined  type  de- 
signed for  general  use.  The  points  to  be  considered  in 
design  are:  The  little  orifice  should  be  as  small  as  pos- 
sible, but  large  enough  to  prevent  serious  clogging;  the 
small  compartment  should  be  just  large  enough  to  contain 
the  float  and  yet  allow  a  free  weir  discharge;  the  large 
orifice  may  be  of  any  good  type.  The  writer  prefers  the 
use  of  separate  orifices  of  constant  size  to  the  adjustable 
variety.  With  six  orifices  in  the  main  compartment  (O.."), 
1,  2,  2,  5  and  10 — the  figures  represent  the  proportions 
of  the  flows  of  the  different  orifices)  and  one  in  the  float 
compartment  (0.5)  any  flow  from  0.5  to  21  could  be 
The  general  forms  of  boxes  are  the  weir  and  the  float-      obtained,  increasing  by  increments  of  0.5,  or  42  different 


valve  type.  In  the  weir  box  the  solution  is  pumped  to 
the  box,  which  is  above  the  tank,  and  the  excess  is  allowed 
to  overflow  a  weir  to  the  tank.  The  head  obtained  is 
practically  constant,  but  the  pumps  and  their  upkeep  are 
expensive.  The  float-valve  type  seems  less  desirable.  A 
certain  amount  of  variation  of  level  is  essential  to  the  opcr- 

•312  W^est  Fifth  St.,  Plainfield,  N.  J. 


flows.  In  the  experimental  installation  the  solution  tank 
was  divided  into  100  divisions,  and  the  unit*;  of  flow  used 
for  the  orifices  were  divisions  per  hour.  This  method 
made  a  simple  and  convenient  system  for  the  attendants. 
With  ai-curatcly  calibrated  orifices  of  constant  size  clog- 
ging is  apparent.  With  constant  head  and  free  orifice  the 
How  is  exact  and  there  is  no  dependence  on  moving  parts. 
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Filin|(  Correspondence  in  sa 

MtAmicnpaE  DepartuMcnt 

H\   K'oiii'Ur  .1.  Ki:i  * 

In  ft  imiiiici|iiil  ilcpartinciii  iIumc  mic  rli;m;;cs  in  iwccu- 
tivo  manafii'iiu'iit  \vi(li  ciicli  iit\  ailiiiiuistriitidii.  'I'liis 
proirdiiri'  is  (li'lViulcd  (Ui  tlic  i^iduml  lliat  llio  I'lcctivc  olli- 
fial  imisl  havi'  in  the  iliUVii'Ul  biaiulus  n\'  (he  service  lieu- 
tenants who  will  synipathi'ticallv  eanv  dut  Ins  |)i)litieal 
policies.  Estahlished  ollice  routiiu'.  Iiowcvei-,  thiil  has 
heen  standardizcti  and  loiind  ellicient  is  selddin  disluiiied 
hy  the  new  appointee  except,  ]K'rliiips,  to  be  si  i-en,iillieiieil. 
No  matter  what  the  mlniinistrative  policy  may  he,  a  nui- 
tine  channel  of  checks  is  essential ;  and  a  tried  methodical 
system  already  installed  provides  this.  The  scope  of  the 
present  article  is  liinileil  to  the  fllini,'-  and  indexiiifr  of 
correspondence. 

The  tilinir  system  is  an  essential  di'tail  of  organization, 
and  it  mn.st  always  ojjerate  satisfactorily.  P'or  instance,  it 
is  often  imperative',  as  during  hearings,  to  in-oduce  a  docu- 
ment inunediately  :  time  lannot  he  si)ari'd  for  a  i)rolonged 
.search.  It  would  si'cm  a  sini])le  matter  to  file  a  letter 
under  the  subject  of  its  contents,  but  upon  consideration 
certain  difficulties  inunediately  appear.  Suppose  a  letter, 
for  example,  treats  of  sureties,  or  some  other  question, 
directly  concerned  with  a  dozen  contracts.  The  contracts 
become  primarily  concerned  and  then  are  of  the  most  im- 
portance, since  the  matter  may  affect  the  payments  there- 
under. To  tile  sepsrrate  copies  under  the  various  subjects 
discussed  or,  in  the  case  mentioned,  under  a  dozen  ditTer- 
ent  contracts,  is  wasteful  du])lication,  besides  congesting 
the  files,  while  to  limit  a  communication  to  a  single  sub- 
ject is  poor  economy. 

TU.VXSFEU    FKOil    A    SUBJECT    FiLE    TO    A    SUBJECT    InDEX 

The  difficulty  experienced  in  filing  papers  supporting 
the  records  of  the  proceedings  of  the  Board  of  Water- 
Supply — a  municipal  department  created  to  build  the 
Catskill  water-supply  of  the  City  of  New  York — was 
solved  by  Edward  S.  Brownsou,  Jr.,  assistant  secretary', 
about  a  year  after  construction  was  inaugurated.  The 
tiling  of  documents  according  to  subject  had  been  found 
to  be  inadequate.  The  method  adopted  was  to  file  by  ac- 
cession number,  which  w'as  indexed  on  cards  according  to 
the  previously  established  classification.  The  old  subject 
list  was  thus  continued,  but  was  confined  to  the  index,  the 
papers  themselves  being  distributed  in  the  files  under  their 
various  file  numbers.  An  original  paper  can  be  filed  in 
only  one  place,  but  it  is  an  easy  matter  to  point  out  this 
location  by  one  or  more  directory  entries  in  a  card  index. 

No  peculiarities  of  any  elaborate  and  complicated 
scheme  had  to  be  worked  out,  and  at  once  the  progressive 
numbering  system  proved  its  superiority  for  an  office  hand- 
ling a  large  enterprise.  The  method  embodies  economies 
of  time  and  space  by  fixing  a  definite  location  for  contents 
and  by  eliminating  dead  space,  as  growth  occurs  only  at 
the  end  last  added.  No  readjustment  is  necessary  owing 
to  expansion  of  any  one  subject,  and  the  cabinets  seldom 
used  may  be  removed  to  less  valuable  space. 

The  principle  of  the  serial-number  plan  is  to  stamp  each 
new  communication  with  a  new  accession  number  and  cata- 
log its  contents  in  the  index.  When  the  answer  comes 
along,  it  may,  if  strictly  gemiane,  be  given  the  same  num- 
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bei  ;  iiiit  if  the  snbse(|Uent  correspondence  is  prolonged 
and  numerous  reports  are  received,  covering  ramilicationK, 
each  ilistinct  step  in  llie  matter  is  given  a  new  num- 
lier.  Each  transact  inn  llius  becomes  separate  and  is  not 
contused  with  thai  uliicli  piccedes  or  follows. 

I'se  of  the  machine  stamp  in  assigning  a  new  imndxir 
also  .saves  time  taken  lo  Inuk  up  previnu-  i-ecords  of  the 
subject  treated  in  the  letter  at  hand  and  eliminates  the 
piissibilify  of  a  transposition  or  other  error  of  transcrip- 
tion. Should,  however,  a  paper  be  given  a  wrong  num- 
ber, il  only  means  that  Ihe  enliies  under  two  subjects 
will  beai'  the  same  lile  luimhcr  and  thai  the  papers  of  each 
will  be  filed  together  instead  of  separately — not  a  great 
sin  when  tiie  i)apers  are  few. 

Cards  bearing  subject  headings  are  arranged  in  a  single 
alphabet,  on  the  |)hin  of  a  dictionary.  Entries  arc  made 
in  compact  form,  and  where  neces.sary,  general  and  par- 
ticular connecting  references  are  given  to  topics  more  or 
less  related.  The  making  of  interlacing  references  is 
elastic  requiring  judgment,  according  to  the  necessities  of 
the  case,  to  save  rejK'tition  and  needless  extension  and  to 
weave  a  fabric  that  will  enable  the  inquirer  to  trace  the 
allied  branches  of  a  subject  of  which  he  has  only  a 
clue.  Everything  on  a  given  topic  is  set  forth  in 
a  tabular  synopsis  with  distinctions  between  items, 
aided  by  different  file  numbers  to  lessen  the  labor  of  the 
investigator,  should  he  desire  to  examine  the  correspon- 
dence on  some  particular  phase  of  the  group.  The  file 
number,  then,  points  exactly  to  the  few  specific  papers 
bearing  it,  in  contradistinction  to  the  subject  number 
of  other  systems  which  refer  to  a  great  mass  of  matters 
bearing  the  same  general  subject  name,  but  which  may  or 
may  not  be  related  to  each  other.  With  an  index  these 
matters  appear  under  one  heading  on  the  cards,  but  are 
there  analyzed  and  the  file  number  used  to  narrow  the 
limits. 
A  Matter  Not  Located  Is  Noxexistent  or  Lost 
A  glance  through  the  cards  on  a  given  subject  is  suffi- 
cient to  indicate  whether  a  paper  exists  or  a  certain  action 
has  been  taken.  This  avoids  laborious  search  through  files 
without  result  and  the  further  mistrust  that  the  data  de- 
sired are  not  buried  away  in  a,  report  filed  under  some 
other  subject.  Wiien  a  card  catalog  is  intelligently 
maintained  in  connection  with  the  files,  information  of 
this  sort  is  brought  out  clearly.  If  a  matter  does  not 
appear  in  the  index,  thei'e  is  a  fair  amount  of  certainty 
that  the  matter  does  not  exist;  but  in  searching  a  subject 
file  not  checked  by  a  supplementary  index,  all  the  searcher 
can  say  is  that  the  matter  cannot  be  located.  Following 
is  a  sample  of  the  entries  under  the  subject  indicated : 

contract    423 

Date  of 
Meeting  Page 

See   also   Rondout  Watershed. 

Printing  authorized    (r)7295) July       1        536 

Galley  sent  to  Corporation  Counsel   (57364) Sept.      9        755 

Gallev   approved   as   to  form    (57364) Sept.   16        777 

Pamphlets   sent   to  Corporation   Counsel    (57631)  .Sept.   23        798 
See   Real   Estate,  Rondout,  Section   7,   Parcel   221 
(57718). 

Pamphlets   approved   as   to   form    (57631) Oct.      14        S3S 

Advertisement    ordered    (57821) Oct.      21        890 

Advertisements  placed   (57821).    Copies  filed  with 

Comptroller    (57903) Oct.      28        913 

Bids  opened    (60014).      Referred   to  Secretary ...  .Nov.     11        95i 
Report  on  bids   (60014)   referred  to  Committee 

of    Whole    Nov.     18        97o 

Awarded  to  A.   B.  Smith  Co.    (60150) Dec.      2     1011 

Notice    of    award    given     (60150).      Deposits    re- 
leased    (60217) Dec.       9      1036 

Delivered,   filed,  notice  to  commence  work  given 

and  engineer   notified    (60383) Dec.     16      1064 

Registered  and  Comptroller's  certificate  indorsed 

(60469)    Dec.     23      1079 

See    Police     (60471) Dec.     23      1083 

Pauper  bond  filed  with  Newtown    (605S4) Dec.    30     1092 
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The  first  cross-reference,  "See  also  Kondout  Water- 
shed," probably  refers  to  the  preliminary  stages  of  the 
work  before  it  had  advanced  sufficiently  to  be  embraced 
in  a  contract  and  given  the  designation  423.  Under  the 
heading  "Rondout  Watershed"  there  is  a  reference  to  the 
authorization  of  the  contract.  'J'he  next  cross-reference, 
"See  Real  Estate,  Rondout,  Section  7,  Parcel  221 
(57118),"  evidently  refers  to  some  matter  indirectly  con- 
cerned with  the  contract,  probably  the  acquisition  of  prop- 
erty. A  file  number  is  given  in  this  case,  making  it  more 
restrictive  and  limiting  the  searcher's  examination  to  the 
entries  under  tiie  parcel  mentioned  that  bear  this  file 
number,  disregarding  all  others  as  not  pertaining  to  the 
matter  at  hand.  In  this  respect  the  reference  is  more 
definite  than  a  general  reference.  The  next,  however,  "See 
Police  (G0171)  Dec.  2:5— 1083,"  is  still  more  specific,  as 
the  whole  matter  is  included  in  the  minutes  of  a  single 
meeting  and  described  on  page  1083  under  the  heading 
indicated. 

It  probably  suggests  itself  to  the  reader  that  all  cross- 
references  should  be  similar  to  this  last  illustration.  The 
answer  is  that  it  is  simply  a  question  of  economy  and  how 
much  detail  is  desired.  As  a  rule,  blanket  references  are 
never  made  to  the  general  mass  of  matters  under  a  sub- 
ject where  tlie  file  number,  and  if  possible  the  date  of  meet- 
ing with  its  folio,  can  be  given  in  addition  to  the  subject. 
A\niere  the  information  is  strung  over  an  extended  period, 
the  meeting  date  is  left  out;  and  if  the  file  numbers  are 
many,  so  as  to  make  the  reference  almost  general  in 
character,  they  too  may  be  omitted. 

Under  the  names  of  the  various  bidders  we  also  make 
a  brief  notation,  as  "Bidder  for  Contract  423  (60014) 
Nov.  11 — 957,"  and  under  the  contractor's  name  the  ad- 
ditional entry,  "Awarded  Contract  423  (60150)  Dec.  2— 
1011."  Cross-references  would  also  appear  under  the 
name  of  any  complainant  or  person  in  wdiose  favor  a  pay- 
ment warrant  is  ordered.  The  hanging  indention  is  used 
to  save  repetition,  and  the  cataloger's  method  of  under- 
scoring to  indicate  further  indexing  may  be  adopted  to 
advantage.  It  will  be  noticed  that  the  entries  under  the 
subject  are  arranged  in  chronological  sequence.  This  is 
necessary  owing  to  the  difficulty  of  selecting  an  alphabetic 
keyword,  although  an  attempt  is  made  to  choose  a  charac- 
teristic or  significant  catchword  to  begin  the  modifying- 
phrase  entry.  One  of  the  tests  of  efficiency  is  preparedness, 
and  liberal  cross-references  secure  this  and  add  to  the 
utility  value  of  the  index.  If  there  were  no  other  reason 
this  would  be  sufficient  to  justify  the  use  of  cards. 

Dewey  System  Not  Practical;  Simpler 
Classification  Better 

In  the  case  of  the  Board  of  Water-Supply  proceedings 
an  index  to  the  minutes  is  an  index  to  the  files,  the  only 
addition  required  for  the  former  being  the  date  of  meet- 
ing and  page  citation  where  a  digest  of  the  matter  can  be 
found.  In  many  cases  the  index  alone  supi)lies  all  the 
information  desired  on  a  given  subject  in  condensed  form, 
so  no  consultation  of  files  or  minutes  is  necessary,  since 
the  entries  under  each  heading  form  a  continuous  though 
skeletonized  narrative.  The  index  is  printed  annually 
and  distributed  to  those  receiving  the  proceedings. 

The  Government  Commission  on  Economy  and  Effi- 
ciency, which  approves  of  the  Dewey  decimal  system  of 
classification,  says  of  the  numerical  system :  "It  merely 
enables  the  fde  clerk  to  get  liold  of  particular  letters,  but 


it  does  not  galluT  |)a|)ers  on  tJie  dill'erenl  ifranches  of  ;i 
suljject.  If  all  papers  i)earing  upon  a  matter  are  desired, 
they  must  be  searched  for  under  various  heads  in  tii(!  card 
index."  In  reply  to  this  we  would  say  that  ordinarily 
it  is  a  direct  advantage  to  find  a  jiarticular  paj)er  so  easily 
instead  of  having  to  seek  it  in  an  unwieldy  file  of  related 
papers.  Generally,  it  is  the  specific  document  that  is 
sought  for  complete  infonnation,  as  the  gist  of  all  papers 
on  the  matter  under  consideration  appears  on  the  card 
index.  To  bring  the  papers  together  in  the  files  is  there- 
fore unnecessary,  especially  if  tlie  disadvantage  of  a  bulky 
file  is  to  be  avoided.  It  is  ix'ttei-  to  give  a  new  accession 
number  to  each  distinct  step  in  the  matter,  distributing 
the  papers  over  a  wide  range  of  pigeon-holes,  as  it  were, 
and  connecting  these  in  the  finder  or  index. 

In  the  Dewey  system  the  headings  are  likely  to  be  too 
comjirehensive  or  carried  to  too  great  detail ;  matters  are 
filed  within  the  restricted  limits  of  the  ready-made  classed 
catalog  and  not  to  suit  the  convenience  of  the  intpiirer — ■ 
the  square  peg  behind  being  made  to  fit  the  round  hole. 
Under  this  method  a  letter  treating  of  two  or  more  sub- 
jects is  filed  under  one,  with  sheets  containing  references 
to  the  original  letter  under  the  related  headings.  With 
the  accession  plan  the  index  entry  simjjly  is  repeated  under 
each  heading  and  the  paper  is  produced  directly. 

Subject  List — Headinus  and  Their  Subdivisions 

The  searcher  is  not  interested  in  the  alleged  scientific 
arrangement  of  the  catalog's  classification;  he  is  only  con- 
cerned in  securing  certain  material.  Of  course,  with  the 
numbering  plan  an  effort  is  made  to  Ijc  consistent,  but  the 
process  is  followed  only  so  far  as  uniform  methods  help 
clearness  and  assist  the  user.  As  an  aid  in  this  direction 
the  index  is  compiled  or  edited  by  one  person,  so  as  to 
secure  adherence  to  the  subject  list  and  to  avoid  having 
different  headings  for  synonymous  subjects  with  no  con- 
nection shown,  as  occur  in  Poole's  "Index  to  Periodical 
Literature"  and  other  large  works.  For  as  a  single  excep- 
tion disproves  the  universal  statement,  so  the  one  error  in 
an  index  shakes  confidence  in  the  whole  work. 

The  following  brief  subject  list  will  give  an  idea  of  some 
of  the  larger  headings:  Accidents,  accounts,  agreements, 
civil  service,  claims,  investigations,  leases,  legislation,  per- 
mits, police,  real  estate  and  supplies.  Most  of  these  larger 
headings  are  subdivided,  as  under  accidents  we  enumerate 
the  various  contracts,  the  general  matters  being  set  down 
on  the  first  card  without  a  subhead.  The  primary  head- 
ings agreements  and  contracts  are  subdivided  in  the 
same  way.  Leases  are  distinguished  from  one  another 
according  to  geographic  location  of  premises ;  real  estate 
is  refined  into  sections  and  parcels,  and  supplies  accord- 
ing to  kind,  while  the  civil-serviPe  class  is  subdivided  into 
titles  followed  by  the  name  of  the  employee.  Thus  the 
employee's  record  is  always  ready  for  inspection  to  date, 
as  well  as  an  outline  history  of  any  parcel  of  real  estate, 
lease  or  contract,  making  the  keeping  of  such  additional 
records  unnecessary. 

Unit  cabinets  for  vertical  liliug  are  used,  and  m/tal- 
tipped  guide  cards  ai'c  inserted  every  100  numbers.  Ma- 
nila folders  have  also  been  found  to  help  to  prevent  ])ost 
cards  and  the  like  from  lodging  horizontally  on  the  floor 
of  the  drawer  or  slip])ing  through  the  block  slit.  The 
drawers  may  be  arranged  to  hold  1,000  file  numbers,  so 
that  the  location  of,  say,  44215  is  drawer  44,  folder  2. 
'i'he  index  cards  are  ketit  in  trav  cabinets  with  screw  rods 
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!l;lt    lurk    111    tlic  raril.-  M'clirillL:    llirlli   ;li:;illi>l    IicIIIl:   cilsilv 
■inoNrd.  inis|ilarc(l  or  lu-l. 

'["Ill'  cliiU'i;'!!!;;  ol'  ii  |iii|H'r  limii  llic  lilcs  i>  ;i  >ini|ilc  liii>i- 
iH'ss  operation.  When  n  paiicr  is  Ixnrowcd,  mm  "oiil "  iMid 
it>  liloil  as  a  roi'i'i|)t  uihIit  the  lili'  iiiiiiiIkt  ol'  tlic  loiimiiuiu- 
cation.  Acror(lin<j;ly,  wlioii  (lu>  loan  is  returned,  the  "out" 
entry  is  eaneeled  in  tlu'  borrower's  presence.  All  papers 
must  be  eliarjied  in  this  iiiirary  fashion.  The  person 
charged  is  iichl  ri'sponsihh-,  for  lie  is  ri-questt'd  to  see  that 
credit  isgi\cii  I'or  |iii|n'rs  icturncd.  IT  outstanding  ])aper8 
are  not  renewed  in  a  rcasouiililc  lime,  a  notice  is  sent  to 
the  borrower.  No  person  is  |)crmittc(l  to  remove  papers 
from  the  llles  wiicii  it  is  possible  to  notify  one  of  the 
liling  clerks,  and  under  no  circumstances  must  papers  be 
replaced  in  the  (ilcs  by  other  than  {\\v  |)erson  assigned  to 
that  dutv 


(DoBinipactedl  Cairsxv©]! 
By  Chaulks  T.  Main*  and  Henky  E.  Sawikll 

In  deciding  upon  the  character  of  foundations  to  be 
used  for  the  new  buildings  of  the  Massachusetts  Institute 
of  Technology,  Cambridge,  we  found  it  necessary  to  take 
a  great  many  borings.  In  much  of  the  work  the  variation 
from  one  point  to  another  was  so  rapid  that  repeated  tests 
were  made.  Not  only  were  borings  taken  and  the  condi- 
tions analyzed,  but  also  a  considerable  number  of  test  piles 
were  driven,  tested  for  load-bearing  capacity  and  then 
pulled  to  observe  the  effect  upon  the  point  of  the  pile.  It 
was  decided  that  spruce  piles  would  not  be  satisfactory 
under  the  existing  conditions  and  that  oak  or  some  other 
hard  material  would  have  to  be  used. 

The  block  plan  of  the  group  of  buildings.  Fig.  1,  indi- 
cates the  locations  of  70  test  borings,  which  are  numbered 
chronologically.  This  chart  shows  the  locations  of  the 
five  spruce  piles  represented  by  the  accompanying  photo- 
graphs. Many  more  piles  were  driven  than  those  thus 
located,  but  a  study  of  the  character  of  the  soil  as  given  in 
the  chart  will  throw  some  light  upon  the  effect  the  differ- 
ent strata  had  upon  the  points  of  the  piles. 

The  cross-sections  through  selected  borings.  Fig.  2,  arc 
ijuite  illuminating.  It  will  be  noticed  that  the  glacial 
deposit  of  sand,  with  some  gravel  lying  immediately  above 
the  clay,  shows  a  great  variation  in  thickness,  sometimes 
tapering  to  almost  nothing.  The  variation  in  thickness 
of  this  deposit  is  from  practically  zero  on  boring  Xo.  12, 
near  the  northwest  corner  of  the  building,  to  29  ft.  5  in. 
in  boring  Xo.  22,  under  the  west  wing  of  the  building, 
located  only  330  ft.  from  Xo.  12. 

The  clay  found  under  the  glacial  gravel  was  remarkable 
for  its  uniformity.  It  was  only  slightly  plastic,  being 
neither  stiff  nor  soft,  except  in  a  very  few  places.  It  was 
devoid  of  excess  moisture  and  almost  free  from  a  hard 
( rust.  In  spite  of  this  favorable  condition,  however,  prac- 
tically all  the  spruce  piles  driven  down  into  the  gravel 
wore  found  upon  pulling  to  be  badly  broomed  or  both 
broomed  and  broken.  Because  of  this  fact  the  load  tests 
made  on  a  few  of  them  were  inconclusive  and  could  not  be 
relied  upon  as  guides  in  designing  the  footings. 

Spruce  pile  Xo.  5,  for  instance,  shown  at  the  left  in 
Fig.  3,  was  driven  with  a  2,300-lb.  hammer.  This  pile 
had  a  6-in.  tip  and  an  11-in.  butt.    It  showed  an  average 
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scltlcnient   ihiiing  the  hist    few  blows  of  %  in.  piir  blow 

hiider  an  avci'Mge  iiamniei-  drop  nf  (>  fl.  2  in.     Under  these 

( oiidit  ions  tiic  load   \alne.  aceording  to  llie  EiKjinccriiitj 

.V    -I-    1 
\cirs   lormiila    /'   -       ,  ,,,,   ,    was  H.77   Ions.      This   pile 
l  II  //  ' 

]iasse(l  throiigli  alioni  '.I  ft.  7  in.  of  loo.se  sand,  silt,  .shells 


FIG.  1.     BLOCK  I'LAN  OF  BUILDINGS,  SHOWING  LOCATION 
OF  TEST  BORINGS 

aiul  black  mud  and  penetrated  the  coarse  sand  and  gravel 
about  61  in.  When  pulled,  it  was  found  both  broomed 
and  broken  a  little  above  the  top  of  the  gravel.  This  pile 
was  tested  under  load  and  showed  a  settlement  of  only 
^2  in.  with  6.8  tons.  For  increasing  loads,  however,  it 
settled  quite  rapidly  until  -^^  in.  was  reached  under  18 
tons  and  more  than  1  in.  under  20  tons.  The  pile  showed 
a  marked  tendency  to 'get  out  of  plumb  and  was  wholly 
unreliable  as  a  guide. 

Another  spruce  pile,  which  had  a  butt  diameter  of  10 
in.,  with  a  6-in.  ti]),  and  which  was  18  ft.  -1  in.  long,  was 

It  10  14  8  1  It  9 
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CROSS-SECTIONS   THROUGH   SOME   OF   THE 
TEST  BORINGS 
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ilrivon  with  tlie  saiiu'  haiiiiiier  as  No.  5,  and  during  tiiu 
last  blows  showed  an  average  settlement  of  1%  in.  under 
a  drop  ol'  10  ft.  This  gives  a  carrying  value  of  8.4  tons. 
This  i)ile,  which  afterward  was  found  broken  and  broomed 
below  the  top  of  the  gravel,  passed  through  9  ft.  2  in.  of 
loose  sand,  gravel,  shells  and  mud-fill.  It  had  penetrated 
the  glacial  gravel  dei)osit  about  5  ft.  9  in.  After  settling 
yV  in.  with  a  load  of  3  tons  the  rate  of  settlement  of  this 
pile  became  quite  rapid,  amounting  to  more  than  1  in. 
witli  15  tons  and  more  than  8  in.  with  32%  tons.  The 
effect  of  the  brooming  is  shown  by  the  recovery  of  l/^  in. 
after  the  load  was  removed. 

These  tests  made  it  quite  evident  that  spruce  piles  could 
not  be  driven  with  .safety  into  the  harder  portions  of  this 
glacial  deposit.  After  studying  these  results  for  a  number 
of  test  piles  driven,  it  was  decided  to  limit  the  use  of 
spruce  to  those  ])laces  where  dependence  had  to  be  placed 
largely  upon  friction  for  bearing  value,  for  it  was  plain 
that  little  dependence  could  be  placed  on  point  bearing. 


depended  iijion  to  extend  the  loads  still  further  over  the 
clay  bed.  As  it  was  desired  to  provide  for  the  wide  distri- 
bution of  load  on  the  gravel  in  the  most  uniform  manner, 
with  a  resulting  low  pressure  per  square  foot,  it  was 
decided  to  use  a  large  number  of  wooden  piles,  each  sus- 
taining a  relatively  small  load,  rather  than  a  few  heavily 
loaded  piles.  This  condition  made  it  inadvisable  to  use 
concrete  piles. 

Co^o-jpeiPSitlaoEa  ©^  lEEa^airaeeiPBia^ 

A  single  engineering  association  for  each  state,  repre- 
senting all  the  engineering  organizations  within  that 
state,  was  one  of  the  plans  suggested  at  the  recent  confer- 
ence on  engineering  cooperation  in  Chi(;ago. 

Under  this  j)lan,  presented  by  Paul  Hansen,  Chief 
Engineer  of  the  Illinois  State  Board  of  Health,  all  effort 
to  maintain  a  professioiuil  classification  would  be  aban- 
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PIG.  3.     DISTORTION  OP  SPRUCE  TEST  PILES  CAUSED  BY  DRIVING  IN  DIFPICULT  GROUND 


The  tests  showed,  furthermore,  that  spruce  piles  which 
appeared  satisfactory  to  the  piling  foreman  and  the 
ins|)ector  were,  after  driving,  broken  and  broomed  near 
(he  point.  Thus  it  was  out  of  the  question  to  use  spruce 
where  sudden  changes  in  the  hardness  of  the  soil  were 
lound  or  were  to  be  expected. 

At  the  same  time,  tests  indicated  that  first-class  oak 
piles  could  be  driven  without  injury  into  well-compacted 
coarse  sand  or  fine  gravel  to  a  resistance  giving  a  bearing 
value  of  18  tons  or  more.  For  this  reason  oak  ])iles  were 
used  for  the  foundations  where  the  driving  was  hard  and 
v.here  the  supporting  value  was  to  be  obtained  lai'gely 
from  point  hearing  and  relatively  small  penetration  in  the 
hard  stratum. 

The  assumption  was  made  that  if  any  settlement  occurs 
on  this  site,  owing  to  the  weight  of  the  buildings,  it  will 
be  in  the  clay.  To  reduce  this  settlement  to  a  minimum, 
it  was  decided  to  spread  out  the  building  loads  over  the 
glacial  gravel  as  much  as  possible.     This  practice  was 


doned,  and  the  state  and  local  societies  would  be  opened 
to  all  engineers.  Instead  of  being  devoted  primarily  to 
the  presentation  and  publication  of  j^ipers  of  a  technical 
character  they  would  be  devoted  to  promoting  engineer- 
ing activities.  This  would  include  Jiot  only  general  activi- 
iies,  but  even  specific  improvenumts,  such  as  a  new  road, 
river  improvement  or  laiul-reclamation  project. 

This  may  be  accomplished,  in  Mr.  Hansen's  opinion, 
by  the  state  engineering  society  encouraging  the  forma- 
tion of  sections,  largely  autonomous  in  character  and 
devoted  to  any  idea  or  purpose  in  which  engineers  may 
be  interested.  These  sections  should  admit  to  their  mem- 
bership not  only  engineers  but  others  interested  in  the 
subject  or  ])roject  which  the  .section  was  formed  to  pro- 
mote. It  is  not  advisable  that  persons  not  engineers 
should  be  admitted  to  membership  in  the  society,  but 
merely  to  the  section,  for  which  privilege  a  nominal  fee 
may  be  charged.  City  engineers'  clubs  might  also  con- 
stitute sections  of  the  state  societies. 
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Ecoirttommy  off  Coitatiia^ity  iia 
Reiffaforcedl  Concrete 

1?V    K.WMONl)   .1.    IiOAliK* 

An  interest iiijjT  tlu'Dretical  stiuh'  ol'  tlie  relative  economy 
of  eontiniious  and  noncontinuous  reinrorced-conerete  gir- 
c'ers  can  be  made  on  tlie  basis  of  avera<fe  maximum 
moments  and  siiears.  By  makinfj;  use  also  of  the  maxi- 
mum moments  and  shears  a  way  is  provided  for  making 
rapid  estimates  of  the  amounts  of  steel  and  eonerote 
reipiired  in  any  given  case.  This  method,  as  discussed 
herewith,  is  partit'ularly  ai)plicable  to  the  reinforced-con- 
crete  viaduct  of  girder  type,  where  the  quantities  involved 
are  such  as  to  warrant  detailed  analysis  and  relatively 
accurate  design. 

The  quantity  of  steel  rccjuired  as  reinforcement  against 
bending  will  first  be  considered.  Assuming  a  constant- 
moment  arm  for  the  steel,  the  area  of  reinforcement  at 
any  section  of  the  beam  is  proportioiuil  to  M,  the  maxi- 
mum bending  moment  at  that  section.  Hence,  the  volume 
of  steel  required  in  any  span  is  proportional  to  the  average 
maximum  moment  in  that  span.  Now,  for  any  given  type 
of  beam  and  loading,  M  can  be  expressed  in  terms  of  x, 
the  distiince  from  the  left  end  of  the  span  to  the  section  in 
i]uestion,  and  the  total  load  on  the  beam.    The  evaluation 

at -J  I ^  M dx ,   where   L   is   tlic   s]ian,   will    then    give   the 

average  maximum  moment  desired. 

In  the  following  analysis  two  kinds  of  loading  will  l)e 
considered — a  load  W  uniformly  distributed  over  the  span 
(hereafter  referred  to  as  the  dead-load)  and  a  single 
concentrated  load  P  placed  for  maximum  effect  (hereafter 
referred  to  as  the  live-load). 

The  average  moment  due  to  dead-load  is  readily  found, 
and  the  work  will  not  be  given  here.  The  average  maxi- 
mum moment  due  to  live-load  is  also  easily  found  for  a 
beam  simply  supported  at  both  ends,  but  in  the  case  of 
continuous  or  fi.xcd-cnd  beams  the  problem  is  much  more 
complex.  Here  the  moment  at  any  section  is  a  function, 
not  only  of  x,  but  also  of  k,  where  hL  is  the  distance  from 
the  left  end  of  the  span  to  the  load  P.  It  is  therefore 
necessary  to  find,  in  terms  of  x,  that  value  of  k  for  which 
the  moment  at  any  section  is  a  maximum  and  thus  express 
M  in  terms  of  x  and  P  alone.  It  is  also  necessary  to  con- 
sider both  positive  and  negative  moments  and  to  take  into 
account,  in  the  case  of  continuous  beams,  the  effect  of 
loads  in  spans  other  than  the  one  in  question.  Further- 
more, allowance  must  be  made  for  the  balancing  effect  of 
the  dead-load,  the  ever  present  dead-load  moments  neu- 
tralizing, over  part  of  the  beam,  the  live-load  moments 
of  opposite  sign.  By  assuming  various  ratios  of  P  to  W 
this  can  be  done  and  the  average  maximum  moments  due 
to  combined  dead-  and  live-load  thus  found. 

The  method  of  analysis  can  best  be  explained  by  discus- 
sion of  a  particular  case.  The  middle  span  of  a  continu- 
ous beam  of  three  equal  spans  will  be  considered.  Fig.  1 
shows  the  diagrams  of  maximum  live-load  moments; 
positive  moments  are  plotted  above,  negative  moments 
below,  the  axis.  The  solid-line  curves  represent  moments 
caused  by  a  load  P  placed  for  maximum  effect  and  in  the 
span  in  question.  The  broken-line  curves  represent 
moments  caused  by  a  load  P  placed  for  maximum  effect 
and  in  the  two  end  spans.    The  equations  of  the  various 


curves  were  found  in  the  manner  already  indicated.  Thus 
for  the  case  in  hand,  tli(!  equation  of  momenta  for  a  load 
/'  acting  in  the  span  is 

M  =  —^\PL  (7A-  —  \U-  -f  .U") 

-f  Px  — A/'x-  (lOA-  +  15^2  —  10^«) 
Tills  is  found  to  have  its  greatest  negative  value  when 
k  = 


—  (24Z,— 30a;)+V(24  L—liOxy  +  ii30x—15L){lOx+1lL) 
"   2'0i()x—i5L) 

Substitution  of  this  \aluc  in  the  moment  cfjuation  gives 
the  (Mpuition  of  niaxininin  negative  moments,  representcnl 
by  the  two  solid-line  curves  below  the  axis  in  Fig.  1. 

The  up|»er  diagrain  of  Kig.  2  shows  the  curves  of  Fig.  1 
coniliined  into  a  cur\c  of  maximum  positive  live-load 
moments  and  a  curve  of  maximum  negative  live-load 
moments.  'J'he  lowei'  diagram  represents,  to  the  same 
scale,  the  nu)nients  (\\\v  to  an  evenly  distributed  dead-load 
W  ])er  span,  W  being,  in  this  case,  e(pial  to  /■*.  These 
dead-load  moments  reduce  the  live-load  moments,  as  indi- 
cated by  the  dotted  lines  in  the  upper  diagram.  For  thi' 
span  under  consideration  the  average  maximum  live-load 
moment  was  found  to  be  O.'^WOPL.  The  correction, 
found  by  dividing  the  shadcsd  area  in  Fig.  2  by  L,  is 
0.025PZ/.  The  average  dead-load  moment  is  0.03161^/.. 
ITcnce,  the  resultant  average  maximum  moment  is 

0.3  !]()/'/>   —   0.025PL    +    0.31  GlfL 
which  can   be  written,  since  W  and   P  are  here  equal, 
0.1088  (W  +  P)L.   ■ 

Proceeding  in  the  foregoing  manner,  the  determination 
of  the  average  maximum  moment  can  be  made  for  various 
ratios  of  P  to  W  and  for  various  types  of  beams.  This 
has  been  done  for  values  oi  P  -r-  W  from  0  to  10  and  for 
three  types  of  beams — a  beam  simply  supported  at  each 
end,  a  beam  fixed  at  each  end  and  a  continuous  beam  of 
three  equal  spans.  Values  of  the  coefficient  of  {W  -|-  P)L 
for  average  maximum  moment  have  been  plotted  against 
corresponding  values  of  the  ratio  P  -r-  W,  and  the  result- 
ing curves  are  shown  in  Fig.  3.  The  results  for  the 
extreme  cases  of  all  dead-load  and  all  live-load  are  given 
in  Table  1. 

A  considerable  amount  of  steel  is  usually  required  in 
the  form  of  excess  length,  to  provide  for  bond,  and  in  the 


•Instructor   in    Mechanics,    University   of   Wisconsin,   Mad- 
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: Load  in  Center  Span 

Load  in  End  Span 

FIG.  1.     MAXIMUM  LIVE-LOAD  MOMENTS 

form  of  vertical  or  inclined  stirrups,  to  provide  for 
diagonal  tension.  Since  both  bond  stress  and  diagonal 
tension  stress  are  proportional  to  the  vertical  shear,  the 
amount  of  steel  so  required  may  be  regarded  as  propor- 
tional to  the  average  maximum  vertical  shear.  The  value 
of  this  average  maximum  shear  has  been  found  for  each 
beam  for  dead-load  alone  and  for  live-load  alone.     The 
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method  is  similar  to  that  used  in  the  determination  of  the 
moments,  the  shear  S  heinj;  expressed  as  a  function  of  .?■ 

and    the   load,    and    the    value    of  -,    /   Silx   determined. 

The  results  are  given  in  Tahle  2. 

The  eross-seetion  dimensions  of  the  girder  will  in  gen- 
eral be  determined  by  cither  the  greatest  bending  moment 
or  the  greatest  shear  occurring  in  any  span.  Table  3  gives 
the  values  and  positions  of  the  maximum  moments  and 
shears  for  the  beams  under  consideration. 

Discussion  oi-  thk  Eesult.s 

The  results  given  in  Table  1  show  that  the  average 
(lead-load  moment  for  the  continuous  beam  is  O.OiilFL, 
while  for  the  simple  beam  it  is  0.0833117^.  For  a  uni- 
formly distributed  load  it  would  thus  ai)pcar  that  the 
continuous  beam  required  but  53%  as  much  steel  as 
would  a  series  of  three  simple  beams  of  equal  span.  For 
a  single  concentrated  load  the  advantage  is  the  other  way, 
the  average  maximum  moments  being  O.WSd PL  and 
'>.1660P/>  for  the  continuous  and  simple  beams  respec- 
tively. The  former  therefore  requires  119%  as  much 
steel  as  the  latter.    For  combined  dead-  and  live-load  the 


7M/wm//7/m^Tr. 


■  Live  Load  Moments 

■  Cor  reef  ion  for  Dead  load  Moinenk 


Dead  Load  l^loinenis 

FIG.    2.     COMBINED    DEAD-    AND    LIVE-LOAD    MOMENTS 


moments  increase  rapidly  for  both  beams  as  the  ratio 
F  -=-  IF  inc-reases :  but  as  shown  by  the  curves  of  Fig.  3, 
the  increase  is  more  rapid  for  the  continuous  beam.     The      he  from  13%,  to  20%  larger  than  that  of  the  simple  beam 


an  increase  in  tiie  number  of  continuous  spans  wouhl 
result  in  a  saving  of  steel. 

The  values  in  Table  2  show  liuit  the  average  shear  is 
less  for  the  simple  l)eam  than  for  citiier  of  the  others.  A 
somewhat  smaller  <|uantity  of  web  reinforcement  migiil 
tlierefore  suffice,  but  the  difference  would  be  slight. 

Table  3  shows  that  for  any  combination  of  dead-  and 
live-load  the  greatest  moment  in  a  simple  beam  is  greater 
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FIG.    3.     BENDING-MOMENT   LOAD    RATIO    DIAGRAM 

than  that  in  a  continuous  beam.  Since  the  floor  slal)  is 
generally  an  integral  part  of  the  girder,  the  ell'ective 
section  is  that  of  a  T-beam  throughout  in  the  case  of  the 
simple  beam,  while  in  the  case  of  the  continuous  beam 
there  is  a  T-scctioii  for  positive  moments  and  a  rectangu- 
lar section  for  negative  moments.  The  large  negative 
moments  at  the  supports  will  therefore  probably  call  for  a 
greater  width  or  depth  of  sccticm  than  will  the  somewhat 
larger  positive  inoiiicnt  at  the  middle  of  the  simple 
beam.  If  the  dimensions  of  the  girder  are  fixed  by  con- 
siderations of  siiear,  the  simple  beam  again  has  the  advan- 
tage. Assuming  the  same  average  uint  vertical  shearing 
stress,  the  section  of  the  continuous  beam  would  have  to 
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curves  cross  wlien  P  -;-  IF  becomes  equal  to  2.6  ai)proxi- 
mately. 

The  average  moments  are  mucli  smaller  fen-  both  ilead- 
and  live-load  in  the  case  of  the  beam  with  fixed  ends,  and 
this  is  true  for  all  values  of  f  -f-  IF.  This  would  seem  to 
show  that,  so  far  as  primary  stres.^es  alone  are  considered,      shear,  depending  on  which  governs  in  the  particular  case 

TABLE   1. 


The  average  and  maximum  moments  and  shears  can  be 
used  to  estimate  very  quickly  the  api)roximate  amount  of 
concrete  and  steel  required  for  any  girdc:^  of  given  span 
and  s])ecified  loading.  The  section  can  be  readily  deter- 
mined  from   the   maximum   moment   or   the   maximum 


VALUE   OF    AVERACiE   MAXIMUM    BENDING 
MOMENT 

For  Uniformly  For 

DistrUiuted  Concentrated 

Kind  of  Beam  Load  W  per  Span   Load  P  per  Span 


TABLE  2.  VALUE  OF  AVERAGE  MAXIMUM  VERTICAL 
SHEAR 

For  I'nifornily  For 

Di.strUnitod  Concentrated 

Kind  of  Beam  Load  W  per  Span  Load  P  per  Span 


Simple    

Fixed-ond     

Continuous  (end  spans).,. 
(Continuous  (middle  span). 
Continuous  (average)    


O.O.SS.-?  WL 

o.n:i2i  WL 

0.0.31  fi  WL 

0.0.-,  21  WL 

0.0431  WL 


0.1667  PL 
0.1019  I'L 
0.2110  PL 
0.1929  PL 
0.19S9  PL 


Simple     

Fixed-end    

Continuous  (end  spans)  .  .  . 
Continuous  (middle  span). 
Continuous  (average)     


o.2.-)n  w 

0.2.-|0  W 

0.2.50  W 

0.260  W 

0.256  W 


TABLE  3. 


, Maximum    Positive   Moment 

Kind  of  Beam                                           Magnitude  Position 

Simple    0.125    WL   +    0.250  PL  Middle 

Continuous    0.080    WL   +    0.214  PL  End  span 

Fixed-end    0.0417  WL    +    0.125  PL  Middle 


MAXIMUM  MOMENTS  AND  SHEARS 

, Maximum   Negative  Moments — 

Magnitude  Position 

0  

0.10       WL    +    0.1S3PL  Supports 

0.0S33  WL   +    0.14S  I'L  Ends 


0.750  P 
0.813  P 
0.S34  P 
0.817  P 
0.823  P 


Maximum 
Shears 
0,50  W   +   P 
0.6  W   +    l.OS    P    < 
0.5  W   +   1.128   P 
0.5W  t  P 
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iind  tlio  iiinoiint  of  loii^'ituiliMiil  ivinrorcciiiciit  ciiii  llicn 
111-  foiii|niti'tl  (III  I  In-  Imsis  of  this  si-ction  and  the  avciii^i' 
luiixiiiumi  moiiii'iit.  Similiirlv,  tlic  avcnijii'  slicar  can  \>r 
iisod  as  a  liasis  on  wliicli  to  cstiinatc  the  (luaiitity  of  steel 
ivquiretl  in  llie  I'oriii  of  lieiil-ii|i  Imis  and  stiiTiijJS. 

It  is  of  eour.se  ai'parent  tiiat  the  foregoing'  discussion  is 
based  on  certain  more  or  less  extreme  assumi>(ions  as  to 
the  distrihution  of  the  reinfon'eineni  and  llie  nature  of 
tlie  loadiiij;:  and  lliat  it  fails  to  take  any  account  of 
a  luimher  of  factors  any  one  of  which  may,  under  certain 
eircunistancos,  prove  to  he  of  ^dxcrninji;  importance.  Thus 
tlie  (piestion  of  settlement,  or  that  of  secondary  stresses, 
niijiht  he  so  important  as  to  neuli'alizc  the  theoretical 
economy  of  the  continuous  form  of  construction  in  one 
ease,  while  in  another,  considerations  of  rigidity  and  con- 
venience in  construction  would  warrant  preference  hein^ 
f^iven  to  monolithic  desi<jn  without  repvrd  to  either  econ- 
omy in  material  or  accuracy  in  .stres.s  determination. 
Such  questions,  however,  can  be  discussed  quantitatively 
only  with  reference  to  ])articular  cases,  where  all  con- 
ditions are  known.  The  value  of  the  theoretical  analysis 
given  de])ends  of  course  ujjon  how  nearly  the  actual  con- 
ditions ap])roximate  those  assumed.  For  a  ease  such  as 
that  of  a  bridge  of  girder  type,  carrying  heavy  street  traffic 
and  accurately  designed  for  maximum  shears  and 
moments,  it  is  believed  that  the  results  obtained  may  be 
legarded  as  fairly  indirative  of  the  relative  economy — in 
material — of  the  types  considered. 


OILA    HIVEFt  CUO.SSIN(i    OF    ARIZONA 
KASTKKN    n.li. 

ing  is  nearly  a  mile  wide.  The  original  trestle  crossing 
was  ;5,8()0  ft.  It  was  out  of  the  question  to  build  a  perina- 
jient  bridge  of  tliat  length  on  a  railway  of  this  chara(-ter. 
I'arts  of  the  trestle  were  washed  out  several  times  during 
the  period  it  was  in  use. 

A  deck  ])late-girdcr  bridge  of  a  type  extensively  used 
on  the  Southern  Pacific  in  the  Southwest  and  in  Mexico 
was  constructed  in  1906  and  1!J07.  There  were  17  spans 
of  70  ft.  each,  making  a  total  length  of  bridge  of  approx- 
imately 1,200  ft.  The  girders  are  of  a  standard  type 
fabricated  by  the  American  Bridge  Co.  The  two  end 
abutments  are  of  concrete  masonry.  The  south  abutment 
rests  on  piles  extending  to  bedrock,  hut  at  the  north  end 
no  rock  was  found.  The  piers  each  consist  of  two  fi-ft. 
steel  cylinders  filled  with  concrete  resting  on  piles.     The 


cylinders  are  braced  for  the  upper  18  ft.  with  solid  steel 
l£a^lhi(t   PIlsi.tt©='Gllpdl©ir'   Spsxira©    0\f<B2°      webs  held  in  place  by  angles  riveted  to  the  cylinders. 


The  January  floods  caused  many  washouts  in  Arizona 
and  California  on  both  the  Southern  Pacific  and  Santa 
Fe  railways,  but  perhaps  no  more  serious  washout  occurred 
than  the  failure  of  eight  70-ft.  deck  plate-girder  s])ans  of 
the  Ciila  River  bridge  of  the  Arizona  Eastern  R.R.,  a  sub- 
sidiary of  the  Southern  Pacific.  The  bridge  is  on  the 
branch  connecting  the  main  line  of  the  Southern  Pacific 
at  Maricopa  with  Phoenix,  Ariz.  This  railway  was  con- 
structed about  15  years  ago  and  during  iis  first  years  of 
operation  crossed  the  Gila  River  on  a  pile  trestle  east  of 
its  present  crossing  (Fig.  2). 

The  Gila  River  has  the  reputation  of  being  even  more 
wily  and  uncontrollable  than  the  Colorado.  It  rambles 
around  through  a  very  wide  bed  of  fine  sand  and  silt,  and 
each  flood  develops  new  and  unex])ected  channels.  As 
shown  in  Fig.  2,  the  real  river  bed  at  the  railway  cross- 
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PIG.   1.    PROFILE  OF  CROSSING  AND  DETAIL  OF  PIER 


They  were  sunk  in  the  river  bed  as  open  caissons.  The 
bottom  section  is  .3  ft.  deep,  the  second  4  ft.  SV-j  in.,  the 
third,  6  ft.,  the  fourth  7  ft.  II/2  in.  and  the  fifth  7  ft.  1  in. 
deep,  making  the  depth  of  the  cylinders  practically  28  ft. 
Piles  were  driven  in  the  river  bed,  averaging  eight  to 
each  cylinder,  extending  to  a  depth  about  30  ft.  below 
the  bottoms  of  the  cylinders.  The  first  seven  piers  and 
abutment  as  numbered  (1  to  7)  were  founded  on  piles 
that  reached  bedrock,  but  all  the  others  ended  in  the 
sand  and  silt  of  the  river  bed,  which  extends  to  unknown 
de])th.     There  are  occasional  pockets  of  gravel. 

The  piles  extended  up  into  the  cylinders  to  within 
7  ft.  of  their  tops.  The  space  between  and  around  the 
piles  was  filled  with  concrete;  and  the  top  7-ft.  section  of 
the  cylinder,  which  is  all  that  stands  above  low-water 
level,  was  filled  solid  with  concrete.  The  base  plates  of 
the  girders  rest  on  cut  granite  caps. 

The  flood  of  Jan.  18  and  19,  1916,  was  apparently  no 
greater  than  that  of  1!)07,  which  oc- 
curred during  the  construction  of  the 
bridge.  The  damage  recently  done  is 
laid  to  the  vagaries  of  the  river  rather 
than  to  any  lack  of  foresight.  The 
old  trestle  piles,  shown  in  Fig.  3, 
caught  much  of  the  floating  debris  and 
acted  for  a  time  as  a  dike  or  jetty. 
It  eventually  gave  way;  but  in  the 
meantime  the  current  formed  a  new 
channel  around  the  north  end,  so  that 
nearly  the  full  force  of  the  flood  side- 
swiped  the  approach  embankment  on 
the  north  and  struck  the  bridge  piers 
near  that  end  broadside  instead  of  on 
their  narrowest  face.     The  piers  have 
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FIG.    3.    LOOKING   OVICR   SITE   OF    BRIDGE   AFTER  WASHOUT 


of  course  not  imich  resistance  to  overturning  i'roni  a  ])res- 
sure  in  this  direetiou. 

It  appears,  however,  from  a  statement  by  C  jVt.  Scott, 
Superintendent  at  Phoenix,  who  saw  some  of  the  spans 
go  out,  that  the  piers  did  not  fail  by  overturning,  but 
from  scour.  It  is  said  that  the  water  rushing  under  the 
web  bracing  scoured  so  deeply  that  the  piers  simply 
dro])ped  down  out  of  sight.  There  is  no  trace  left  of  a 
single  one  of  them.  Two  of  the  eight  deck  girder  spans 
are  in  the  river  some  200  to  500  ft.  below  the  bridge. 
They  are  apparently  undamaged,  and  an  attempt  will  l)e 
made  to  recover  them.  Others  may  be  located  during 
tlie  placing  of  the  foundations  for  the  new  piers.  One 
of  the  two  located  spans  may  be  noted  in  Fig.  6. 

Proposed  Method  of  Reconstruction 

It  is  proposed  to  reconstruct  the  eight  spans  on  con- 
crete piers.  Interlocking  steel  sheet  piling  will  be  driven 
in  the  river  to  a  depth  of  30  or  more  feet,  and  the  interior 
of  the  caisson  thus  fonned  will  be  excavated.  Piles  will 
then  be  driven  to  a  depth  of  approximately  30  ft.  below 
the  bottom,  as  before,  and  the  interior  of  the  caissons  will 
be  filled  with  concrete,  leaving  in  the  steel  piling  as 
forms.  The  bases  of  these  piers  and  of  the  existing  piers 
at  the  river  bottom  will  be  surrounded  with  large  stone 
riprap  to  take  care  of  scour,  the  idea  being  to  use  stones 
large  enough  to  hold  their  places  and  drop  down  in  case 
of  under-scour. 

Besides  the  loss  of  eight  bridge  spans,  about  500  ft.  of 
the  embankment  at  the  north  end  of  the  bridge  was 
washed  out  by  the  sideswiping  action  of  the  flood 
waters.  The  remainder  of  the  fill  was  saved  only  by  the 
use  of  brush  and  wire  mattresses.  These  were  made  of 
Page  wire  fencing  laid  out  on  the  rails  and  woven  full 
of  brush.  The  mats  were  then  laid  on  the  face  of  the  fill 
and  weighted  with  stone  and  rails. 


Tlie  railway  trailic  was  inlcrruptcd  for  about  a  week, 
during  which  time  ])ile  trestles  were  built  acro.ss  the 
breaks.  The  fill  has  been  replaced  and  the  toe  of  the 
embankment  protected  with  large-sized  riprap.  As  an 
additional  safeguard  against  another  flood's  sideswiping 
the  embankment  a  short  jetty,  about  100  ft.  long,  made 
of  large  pieces  of  stone,  is  to  be  built  at  right  angles  to 
the  fill  at  the  end  near  the  bridge  abutment. 

For  the  data  and  some  of  the  illustrations  in  this 
article   Engineering  News  is  indebted   to   L.   H.   Long, 


FIG.    5.     JUST    AFTER    FIRST    SPAN    WASHED    OUT 

Vice-President  and  Chief  Engineer,  C.  M.  Scott,  Super- 
intendent, and  L.  iM.  Hitchcock,  Division  Engineer,  of 
the  Arizona  Eastern  R.R.  The  reconstruction  pictures 
were   taken   by  a  member  of  the   stalf.   Mar.   18,   1016. 


PIG.  4.    LOOKING  NORTH  TOWARD  TEIVTPORARY  TRESTLE 
IN    BACKGROUND 


FIG.    6.     ONE    OP   THE   LAST   SPANS   IN   ITS   PRESENT 
RESTING    PLACE 
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."^VNOI'SIS—Protcclioii  of  oH-slonii/r  laiihs 
from  fire  bif  use  of  foam  c.rliin/iiislicrs.  Formula.'^ 
for  solutions.  Drlails  of  jihiiil  instnUcd  nl  Coal- 
iiu/d.  ('(iJif. 

'I'lic  I'oiun  system  of  ti^litini:;  oil  lircs  consists  csscn- 
tiiilly  of  hriiiiriiif,'  tofipthcr  two  (•hoinical  solutions,  which 
on  conihininjj  produce  ii  thick  toiiiicious  foam,  and  of 
spreadiiifi  this  foam  oNcr  the  surface  of  hurninfi;  oil, 
therei)y  excludinjif  the  oxygen  of  the  atmosphere  and  hence 
extinjiuishiufr  the  flame.  Tlie  jjractical  ap])lication  of 
the  .scheme  to  a  concrete  case  is  descril)ed  in  the  para- 
jirajihs  that  folloAv.  This  process,  so  far  as  can  be  deter- 
mined, is  of  (Jernian  orifjin ;  its  possibilities  as  a  fire 
cxtinjiuisher  for  highly  intlannnable  hydrocarbon  com- 
pounds arc  .said  to  have  boon  first  demonstrated  in  the 
fall  of  1905  at  one  of  the  nfovernment  laboratories  at 
Hambur<j.  Tn  15)09  it  was  reyxjrted  upon  l)y  United 
States  Consul  T.  II.  Norton,  of  Chenmitz. 

For  a  great  many  years  it  has  been  the  practice  among 
oil  companies  in  the  United  States  to  protect  tanks  and 
reservoirs  used  for  the  storage  of  crude  as  well  as  refined 
oils,  by  a  system  of  steam  piping  so  arranged  that  in 
case  such  a  receptacle  is  struck  by  lightning  or  otherwise 
ignited,  the  space  between  the  surface  of  the  oil  and  the 
roof  can  be  quickly  filled  with  steam.  If  the  roof  re- 
mains intact  long  enough  for  the  steam  to  fill  all  of  this 
space,  such  an  arrangement  will  usually  put  the  fire  out. 
However,  in  the  majority  of  cases  where  a  storage  tank 
or  reservoir  catches  fire,  the  gas  above  the  surface  of 
the  oil  will  explode  and  so  badly  shatter  the  roof  that 
efforts  to  smother  the  flames  with  steam  are  useless.  So 
it  is  that  the  foam  system,  having  proved  its  adaptability 
to  this  class  of  fire-fighting,  is  rapidly  being  installed 
at  storage  "farms"  and  refineries  of  many  of  the  larger 
oil  companies  and  liids  fair  to  be  generally  accepted. 

The  apparatus  required  for  the  practical  application 
of  such  a  process  consists  of  two  tank.s — one  for  each 
of  the  chemical  solutions — a  suitable  pump,  pipe  lines 
to  carry  the  solutions  to  the  oil  tanks  or  reservoirs, 
mixing  boxes  Avhere  the  chemicals  can  be  combined  and  a 
means  for  properly  distributing  the  foam. 

In  general  the  solutions  for  producing  the  foam  may 
consist  of  any  two  compounds  which,  on  coming  together, 
will  form  an  abundance  of  relatively  tough  bubbles,  the 
inflating  gas  of  which  is  itself  noninflammable.  The 
chemicals  used  must  be  fairly  cheap;  also  they  must  be 
of  such  a  nature  that  they  will  not  deposit  any  appre- 
ciable amount  of  sediment  after  having  been  in  solution 
for  a  long  period  of  time.  Each  of  the  accompanying 
formulas  has  given  satisfactory  results. 

In  all  the  formulas  solution  A  and  solution  B  are  to  be 
combined  in  equal  parts  to  produce  a  maximum  amount 
of  foam.  The  usual  test  is  to  pour  50  c.c.  of  solution 
A  into  a  graduated  tube  and  50  c.c.  of  solution  B  into 
a  similar  tube.     The  resultant  foam  formed  by  combining 


the  two  should  he  between  (iOO  and  800  c.c.  Solution 
A.  because  of  its  acid  reaction  and  consequent  corrosive 
ell'ect  on  iron,  must  be  stored  in  a  wooden  tank  or,  if 
a  steel  tank  be  used,  it  nnist  be  'incd  uitli  lead  or  some 
other  acid-resisting  material. 

Such  a  system  was  recently  installed  hy  the  Associated 
Pipe  Line  (!o.  at  its  Coalinga  pump  station,  near  the 
town  of  (Joalinga,  Fresno  County,  Calif.  Some  details 
are  apjx'nded. 

Solution  Tanks  ok  Coai.inoa  Installation 

This  installation  was  designed  to  protect  four  55,000- 
hbl.  tanks  each  111  ft.  0  in.  diameter,  one  .'57,000-bhl. 
tank  95  ft.  (i  in.  in  diameter,  one  :SO,000-bbl.  tank  «() 
ft.  in  diameter  and  two  fuel-oil  tanks  each  about  8  ft. 
in  diameter.  Estimating  6  gal.  of  foam  for  1  gal.  of 
solution  to  j)roduce  over  the  surface  of  the  various  tanks 
a  blanket  of  foam  5  in.  in  thickness  in  5  min.  would 
require  that  each  solution  be  delivered  at  the  rate  of 
550  gal.  per  min.  for  the  55,000-bbl.  tanks,  368  gal.  per 

FORMULA  1     (COMPONENTS  ON  A  WEIGHT  RASIS) 
Solution    A  Solution     B 


100  parts  watpr 
14  parts  aluminum  sulphate  (crystal) 
3  parts  powdered  extract  of  licorice 


100  parts  wat<?r 
4^1  parts  sodium  bicarbonate 


FORMULA  2 
Solution    A 
100  parts  water 
12  parts  aluminum  sulphate  (crystal) 
^  part  acetic  acid 
1  part  ground  glue 
i  part   glucose 

FORMULA  .3     (COMPONENTS  ON  A  WEIGHT  BASIS) 


(COMPONENTS  ON  A  WEIGHT  BASIS) 
Solution    B 
100  parts   n'ater 
10  parts  sodium  bicarbonate 
I  part   ground  glue 
J  part   glucose 


Solution    A 
100  parts  water 
10  parts  aluminum  sulphate  (crystal) 
J  part  sulphuric  acid  G6°B 


Solution    B 

100  parts  water 
IJ  parts  ground  glue 

I  part    glucose 
7^  parts  sodium  bicarbonate 
j'j  part  arsenious  oxide 


•679  Sharon  Building,  San  Francisco,  Calif. 


min.  for  the  37,000-bbl.  tank,  308  for  the  30,000-bbl. 
tank  and  about  G  for  the  fuel-oil  tanks.  That  is  to  say, 
to  cover  each  tank  once  with  5  in.  of  foam  would  require 
about  6,200  gal.  of  each  solution.  In  order  to  provide  a 
reasonably  large  surplus  of  solution,  in  case  it  should 
become  necessary  to  cover  all  the  tanks  with  foam  during 
a  single  conflagration,  it  was  determined  to  use  solu- 
tion tanks  15  ft.  %  in.  in  diameter  by  11  ft.  9  in.  in 
height,  having  a  capacity  of  15,G95  gal.  each.  These 
were  made  from  No.  10  U.  S.  G.  galvanized  iron,  all 
seams  riveted  and  soldered.  Each  tank  was  provided 
with  a  6-in.  suction  outlet  placed  on  the  side  3  in.  from  j 
the  bottom. 

The  tank  for  solution  B,  or  the  soda  solution,  was  als| 
provided  with   a   3-in.   drain   in   the   bottom.     The   oi 
for  solution  A,  or  the  acid  solution,  was  lined  with  lea 
i/s  in.  thick  weighing  8  lb.  per  sq.ft.     In  lieu  of  a  drai 
for  this  tank  a  depression  was  made  in  the  bottom   (1(1 
cated  immediately  beneath  the  hatch)   by  riveting  on 
pan  y2  in.  deep  by  12  in.  in  diameter.     In  case  it  shot 
become  necessary  at  any  time  to  empty  this  tank,  th 
portion  of  the  liquid  below  the  6-in.  pipe  can  be  removed 
with  a  steam  ejector  or  siphon,  one  end  of  which  is  placed 
in  the  depression.     This  was  considered  to  be  a  cheaper 
and  much  more  satisfactory  method  than  using  pipe  for 
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ii   (Irawoir,  since   tlic   ]ii|H'   would    rc(|iiii('    to    he   iiiiulc  of 
IfiKl  or  be  lead-liiR'd. 

The  tanks  were  placed  on  4xl2-in.  redwood  |)lanking 
laid  on  mudsills  on  to|)  of  an  earthen  grade  built  up 
about  ;i  ft.  above  the  pump  foundation,  in  order  that 
the  solutions  at  all  times  might  flow  to  the  jjumps  under 
static  head  rather   than   through  suction.     The   tops  of 


Several  types  of  pumps  were  considered.  The  dujjlex 
reciprocating  type  with  a  separate  suction  to  each  plunger 
(using  one  jilunger  for  acid  solution  and  the  other  for 
.soda)  was  deemed  undesirable  not  only  because  of  the 
liability  of  one  side  of  the  pump  short-stroking,  but 
also  because  of  the  necessity  of  bringing  such  a  jjump 
slowly    up    to   capacity    when    the    time   element   might 
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FIG.   1.    GENERAL  ARRANGEMENT  OF   FOAM  SYSTEM   AT  COALINGA,  CALIFORNIA 
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the  tanks  were  made  of  wood  covered  with  roofing  paper, 
the  rafters  being  supported  by  the  shell  of  the  tank. 

Since  each  solution  tank  is  charged  with  that  pro])or- 
tion  of  chemicals  which  will  {)roduce  a  ma.ximum  amount 
of  foam  on  combination  of  equal  parts  of  the  solutions, 
it  is  very  important  that  the  pumps  that  are  to  deliver 
the  solutions  from  their  respective  storage  tanks  to  the 
mixing  boxes  at  the  oil  tanks  be  designed  to  deliver  as 
nearly  as  possible  the  same  (pumtities  in  a  stated  time. 


prove  a  most  important  factor.  The  first  of  these  defects 
could  be  practically  overcome  by  the  use  of  a  crank  and 
flywheel  i)umi).  But  the  added  first  cost  for  such  an 
installation.  ((iu|)led  with  the  loss  of  time  iu  starting — 
which  could  not  be  overcome — seemed  sufficient  draw- 
I)acks  to  warrant    '--^  use  of  some  other  tyjic. 

The  unit  finally  selected  consisted  of  two  4-in.  (loul)le- 
suction  single-stage  horizontal-shaft  centrifugal  pumps 
direct-connected  to  a  110-hp.  impul.se-type  steam  turbine. 
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Pin.     2."     FCIAM-CHI'TE     DETAILS 

The  wliole  was  nioiinted  on  one  bedplate.  This  iinit  was 
designed  to  deliver  550  gal.  per  min.  against  a  head  of 
200  ft.  with  a  steam  pressure  of  140  lb.  per  sq.in.  The 
impeller  and  tlie  wearing  rings  in  the  pumps  used  for 
solution  "A"  (the  acid  solution)  were  made  from  "acid 
bronze";  otherwise  the  working  parts  of  both  pumps  were 
of  cast  iron. 

An  example  of  the  positive  action  of  such  an  installa- 
tion is  interesting :  During  a  test  of  the  system  the  foam 
was  pouring  into  an  oil  tank,  470  ft.  distant  from  the 
turbine  house,  in  1  min.  40  sec.  (at  the  end  of  which 
time  the  pumps  were  working  up  to  capacity),  after  the 


lilouiiig  (if  Ihr  uliisllc  Uiiil  iiniioiiiiccil  (lie  HUpposcd 
(ire. 

A  separate  system  oT  |)i|iiii;i.  controlled  from  tlie  fnr- 
liiiie  house,  carries  each  sohition  to  the  respective  tanks. 
This  is  arranged  by  allowing  each  \nn\\\y  to  discharge!  into 
a  manifold  composed  of  H-in.  cross-valves  placed  end  to 
end  as  sliown  in  the  illustration.  Tlie  solution  15  mnni- 
fold  is  imniediiitely  above  solution  A  manirold,  with  tlic 
corresponding  valves  in  each  opposite  cacli  otlier.  The 
stems  of  these  valves  are  connected  by  sprocket  chains 
so  that  the  operator  in  <)])ening  an  acid  valve,  wliicii 
allows  that  solution  to  How  to  a  certain  mixing  box,  is 
at  the  same  time  and  at  the  same  rate  o])ening  the  valve 
iidmitting  soda  solution  to  the  same  mixing  box.  This 
then  insures  the  proper  proportion  of  delivery  of  the 
clieniicals  from  the  very  outset  of  the  pumping  operation. 
Mach  valve  is  plainly  marked  with  the  number  of  the 
oil  tank  to  which  it  supplies  solution,  and  when  the  sys- 
tem is  not  in  use  all  the  valves  are  kept  closed. 

The  pipe  used  was  the  ordinary  mechantable  galvanized- 
iron  ])ipc  from  1  to  4. in.  in  diameter,  the  size  depending 
on  the  amount  of  liquid  to  be  carried.  The  1-in.  pipe, 
which  is  taken  off  of  the  ends  of  the  manifolds,  serves 
the  fuel-oil  tanks.  On  account  of  the  relatively  high 
percentage  of  alkaline  salts  in  the  soil  at  this  pumping 
station  and  their  consequent  corrosive  effect  on  iron,  all 
those  jiortions  of  the  lines  that  were  buried  in  the  ground 
i)efore  being  laid  were  treated  with  a  coat  of  refined 
asphaltum,  then  wrapped  with  asbestos  roofing  paper  and 
again  coated  with  asphaltum.  All  of  the  lines  were 
carefully  placed  on  true  gradients,  and  drains  were  pro- 
vided at  the  low  points  so  that  after  any  part  of  the 
system  has  been  used  the  chemicals  remaining  in  the 
lines  may  be  drawn  off  and  the  pipes  flushed  with  water. 

The  G-in.  suction  nozzle  from  the  solution  A,  or  acid 
tank,  was  lead-lined  up  to  the  suction  valve,  about  8 
in.  from  the  tank.  The  valve  itself  had  to  be  especially 
constructed.  It  was  made  by  taking  a  Crane  6-in.  flanged 
cross-valve  and  replacing  the  disk,  seat,  collar  and  valve 
sleeve  with  fittings  made  from  an  acid-resisting  metal 
composed  of  about  5%  antimony  and  95%  lead.  The 
antimony  was  added  not  to  increase  the  resistance  to 
chemical  action,  but  to  make  the  metal  more  crystalline 


PIGS.    3    AND   4.     MIXING   BOX   ATTACHED   TO    55,000-GAL.    TANK;    FOAM    DISCHARGING    INTO    OIL    TANK 
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and  hence  better  adaptcil  to  withstaiul  the  wear  and  tear 
to  wliieli  the  workiny-  |)arts  of  such  littings  are  neces- 
sarily snhjected.  Wlicii  the  valve  is  closed,  as  is  the 
case  except  when  the  system  is  in  actual  operation,  all 
the  parts  that  come  in  contact  with  the  a(;id  are  thns 
composed  of  acid-resisting  material.  As  a  precaution 
against  the  valve  leakiuty  and  allowinsi:  the  acid  to 
get  into  tlie  suction  pipiiiL;:.  a  i/o-in.  drain  is  pro- 
vided in  the  bottom,  which  is  kept  open  when  the 
system  is  not  in  use.  The  water  suction  for  flush- 
ing the  lines  is  connected  to  one  leg  of  this  valve. 
The  pipe  lines  discharge  into  mixing  boxes.  Each  oil- 
storage  tank  is  proNJded  with  one  of  these  boxes  swp- 
ported  by  the  shell  of  the  tank  and  extending  about  1 
ft.  above  the  top  angle-iron,  as  shown  in  detail  on  the 
accompanying  drawing.  By  having  tlie  box  outside  the 
tank  it  is  believed  that  it  and  the  pipes  leading  to  it 
will  esca))e  serious  damage  from  the  usual  gas  explo- 
sion and,  even  though  the  roof  of  the  tank  collapses,  will 
still  be  able  to  deliver  foam  upon  the  blazing  surface. 

Mixing  Boxes  ^\nd  Foam  Slides 

The  boxes  were  made  from  i^-in.  steel  ])late  and  are 
rectangular  in  shape.  The  ones  for  the  55,000-bbl.  tanks 
are  4  ft.  5  in.  by  2  ft.  9  in.  by  2  ft.  10  in.  deep,  inside 
dimensions.  They  are  provided  with  a  lip  fii4  in.  wide 
extending  entirely  across  one  side  at  a  distance  of  1  ft. 
10  in.  from  the  bottom.  This  lip  rests  on  top  of  the  tank 
shell  and  forms  a  weir  over  which  the  foam  is  delivered 
into  the  tank.  The  boxes  for  the  37,000-  and  30,000- 
bbl.  tanks  are  of  similar  construction  but  of  smaller  di- 
mensions. 

The  solutions  are  brought  into  the  bottom  of  the 
boxes  through  headers  perforated  on  the  under  side  with 
slotted  holes.  In  this  way  they  are  given  an  opportunity 
to  mix  thoroughly  before  being  discharged  over  the  weir. 
The  boxes  for  the  fuel  tanks  consist  merely  of  pans  about 
1-i  in.  square  and  10  in.  deep,  made  of  galvanized  iron. 
They  are  supported  at  the  centers  of  the  tanks,  beneath 
the  roof,  by  the  solution  pipes  themselves. 

In  case  the  taid<  that  becomes  ignited  should  contain 
only  a  few  feet  of  oil,  it  is  thought  best  tliat  the  foam, 
although  the  bubbles  of  which  it  is  composed  arc  sur- 
prisingly tough,  should  not  be  allowed  to  fall  freely  from 
the  top  of  the  tank  to  the  surface  of  the  oil,  for  the 
reason  that  many  of  the  bubbles  might  be  destroyed  by 
tlie  impact  of  the  fall.  To  overcome  such  a  i)ossiblo 
defect  a  series  of  slides  or  banie-jrlates  were  constructed 
from  No.  10  U.  S.  G.  black  iron  supjjorted  by  2x2xl/|- 
in.  angles,  as  shown  on  the  drawing.  The  bubbles  pour- 
ing from  the  mixing  box  fall  uj)on  the  upjjermost  bafflc- 
])late.  Those  which  actually  come  in  contact  with  tlie 
metal  of  the  plate  adhere  to  it  to  a  nuirked  degree  and, 


PIGS.  5  AND  0.    COALINCiA  SOLUTION  TANKS  AND  TURBINE 
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because  of  their  sticky  nature,  retard  the  whole  mass. 
The  result  is  that  when  the  foam  arrives  at  the  bottom 
of  the  tank  after  having  passed  over  a  series  of  these 
baffles,  its  velocity  is  not-  very  much  greater  than  when 
leaving  the  mixing  box. 

In  preparing  the  chemical  compounds  for  the  Coalinga 
])lant  each  solution  tank  was  filled  with  fresh  water  to 
within  al)out  21^  ft.  of  the  top  (formula  No.  3  was  used). 
For  solution  A,  or  the  acid  solution,  the  water  was  then 
lieated  with  open  steam  to  a  temperature  of  180°  F.  and 
the  aluminum  sulphate  and  sulphuric  acid  added.  During 
the  addition  of  the  chemicals  a  thorough  agitation  was 
kept  up  with  compressed  air.  For  the  soda  solution, 
the  ground  glue  was  first  added  slowly  to  the  water  before 
heat  was  applied  and  the  mixture  was  thoroughly  agi- 
tated. It  M'as  then  raised  to  a  temperature  of  1G0°  F. 
and  the  glucose  and  bicarbonate,  of  soda  put  in  and 
agitated  until  all  three  were  completely  dissolved.  Lastly, 
the  arsenious  oxide  was  put  in.  Both  tanks  were  then 
fdled  to  the  top  with  water,  and  agitation  was  continued 
until  no  undissolved  chemical  could  be  detected  on  the 
bottom  of  the  tanks  by  stirring  with  a  long  pole.  The 
solutions  were  then  allowed  to  stand  for  2-i  hr.,  after 
which  time  they  were  again  tested  with  the  pole  and 
showed  an  apparently  uniform  mix  in  each  tank.  It  has 
been  suggested  that  a  much  bettor  way  to  test  for  a  homo- 
geneous mix  would  be  to  "thieve"  the  tank  at  various 
depths  and  compare  the  samples  so  taken  as  to  gravity, 
and  in  future  this  method  probably  will  be  followed. 

Since  the  glue  will  slowly  decompose,  more  nmst  be 
added  from  time  to  time.  Each  solution  will  therefore 
be  tested,  as  previously  outlined,  at  least  once  a  month, 
and  wliatever  additional  comi)onents  are  required  to  Ijring 
it  up  to  specifications  will  be  supplied. 

Wiien  the  system  has  been  used  for  fire  or  test,  the. 
acid  remaining  in  the  acid  pipe  lines  is  first  drawn  oil'. 
Then  these  pipes  are  filled  with  the  soda  solution,  wliirli 
is  allowed  to  stand  several  minutes,  or  long  enough  to 
neutralize  all  the  acid,  before  Ijeing  drawn  off.  The  system 
is  then  tiioroui;hlv  washed  wifh  water. 
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i^yXOI'SlS  After  risils  to  fire  workiHij-sralc 
plants  llic  aiitliiir,  who  Ikls  Itccn  in  cnginecriiii/ 
clianfc  of  actiralrd-.sluihje  ex  peri  me  tits  at  Brook- 
li/n,  draws  some  noteworltitj  coiicliisioiis  refjurdiiu/ 
the  probable  dcsirabUiftj  of  preliminary  screening, 
the  apparent  advantages  of  pipe-grid  as  against 
porous-plate  or  porous  disk  diff users,  the  uncer- 
tainty, but  great  importance,  of  sludge  recovery 
for  fertilizer  base  and  of  sludge  dewatering.  He 
considers  the  activated-sludge  process,  while  prom- 
ising, as  still  in  the  early  experimental  stage,  but 
fortunately  the  experiments  are  on  a  large  scale 
and  in  charge  of  able  men. 

Sewage  treatment  by  aeration  in  the  presemv)  of  acti- 
vated sludge  lias  now  been  under  extensive  observation  and 
experiment  in  this  country  in  plants  provided  on  a  work- 
ing, rather  than  a  mere  laboratory,  scale  for  about  one 
year,  the  earliest  having  been  started  in  March,  1915. 
Considerable  work  has  been  done  on  this  method  in 
Brooklyn,  and  much  that  has  been   accomplished  tlicre 

•Engineer  of  Design  and  in  Charge  of  the  Sewage  Experi- 
mental Plant,  Bureau  of  Sewers,  Brooklyn,  N.   V. 


Ii;is  already  been  published.  A  careful  analysis  of  results 
It'll  to  the  desire  for  comparison  witii  tlu!  achievements  of 
others  in  this  field,  and  visits  were  planned  to  (lach  of  the 
larger  plants  engaged  in  this  study. 

Within  the  last  i'l^w  weeks  the  writer  has  visted  Balti- 
more, Milwaukee,  Chicago  and  Cleveland,  and  the  obser- 
vations and  conclusions  expressed  in  the  present  article 
are  the  result  of  these  visits  and  of  the  experience  gained 
from  the  Brooklyn  piiiiit.  Two  i)]ants  were  studied  at 
Chicago — that  of  Armtjur  &  Co.  and  that  conducted  by 
the  Sanitary  District  of  Chicago.  The  data  presented 
are  derived  from  the  six  plants. 

The  first  conclusion  reached  is  that  the  principle  offers  a 
method  by  which  clarification  of  sewage  may  be  secured 
with  reliability,  though  at  a  ratlier  questionable  cost,  and 
that  further  experimental  work  to  clear  up  doulitful 
points  may  in  many  places  render  its  employment  attrac- 
tive, but  that  the  expense  of  obtaining  a  high  degree  of 
stability  will  be  relatively  high.  One  of  tlie  principal 
advantages  offered  is  the  clear  and  sparkling  eflluent  that 
may  bo  secured,  and  of  much  importance  also  is  the 
absence  of  all  smell  from  the  aerating  tanks. 

The  second  conclusion  is  that  tlie  mctliod  is  not  with- 
out many  difficulties,  some  of  which,  unless  overcome,  are 


FIGS.  1  AND  2.    TWO  ACTIVATED-SLUDGE  TANKS  IN  OPERATION  IN  BROOKLYN  BOROUGH,  NEW  YORK  CITY, 

AUGUST,    1915 
Fig.  1 — Tank  aerator,  witli  air  supplied   through   grid  of  perforated  pipe  located  22  ft.  below  surface  of  sewage.     Com- 
pare   this    surface    with    surfaces    of    tanks    aerated    through   porous  disks  and  plates.     Fig.  2 — Small  continuous-flow  tank 
of  Imhoff  type.     The  clearness  of  the  settled  sewage  is  indicated  bv  the  rule  thrust  into  the  treated  sewage,  the  rule  being 
visible  to  its  end.     The  ebullition  in  the'  foreground  is  in  the  gas  vent,  outside  the  settling  chamber 


FIGS.   3  AND  4.    WINTER  VIEWS  OF  LARGE  ACTIVATED-SLUDGE    TANKS   AT   CLEVELAND,    OHIO, 

TAKEN  MAR.   22,  1916 

Fig.  3 — General  view  of  plant,  with  Lake  Erie  in  background,  frozen.      Operation   of  tank   not   interrupted   by  cold   weather. 

Fig.  4 — Surface  of  aerating  tank.     Air  supplied  through  porous  plates  set  in  valleys  at  bottom  of  tanks 
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FIGS.   5   AND  6.    GENERAL  AND  NEAR  VIEWS  OF  LARGE    NEW  ACTIVATED-SLUDGE  TANKS,   MILWAUKEE,   WIS., 

MAR.  20,  1916 
Fig.  5 — General  view.     Air  supplied  throuKli  porou.s  plate.     Ob.seive   wave    on   suiface    in    middle   foreKiound.      Fig     6 — 
Near  view.    Note  irresular  ebullition  as  compared  with  surface  of  Brooklyn  tank   (Fig.  1),  supplied  through  grid.     The  Mil- 
waukee distribution  is  one  of  the  best  observed  for  the  plate  diffusers 


FIGS.  7  AND  8.    TWO  INDEPENDENT  ACTIVATED-SLUDGE  INSTALLATIONS  AT  CHICAGO,  MAR.  21,  1916 
Fig.   7 — Sanitary   district   of  Chicago.      Air   supplied   through  porous    plates.      One    of   the   best   air-distribution    results    ob- 
served.    Fig.  S — Armour  &  Co.   i)lant.     Settling  tank  in  foreground;  overflow  weir  behind  that 


of  such  importance  as  to  make  its  eiiiployinent  of  ques- 
tionable advisaliility.  There  are  some  difficulties  about 
the  design  of  the  plant  which,  although  troublesome  at 
present,  may  be  met  and  solved  by  the  ingenious  designer, 
such,  for  instance,  as  the  best  method  of  air  distribution, 
the  .size  and  arrangement  of  tanks,  etc. 

Concerning  the  design  of  such  a  plant  but  little  is 
settled,  upon  which  one  can  decide  his  own  problem. 
Every  existing  plant  has  its  own  general  design  and  its 
personal  peculiarities.  All  agree  in  being  different  from 
the  others  in  essential  features;  all  agree  also  in  giving 
very  different  results. 

The  thing  that  is  giving  the  greatest  trouble  is  the 
sludge  problem.  The  production  of  a  highly  putrescible 
sludge  in  quantities  from  15  to  ;^0  cu.yd.  per  1,000,000 
gal.  per  day  is  not  to  be  considered  lightly.  In  a  plant 
provided  to"  treat  10.000,000  gal.  there  will  be  150  to  300 
cu.yd.  to  be  disposed  of  daily.  The  sludge  is  very  moist, 
the  water  content  being  97%  at  Cleveland  and  98%  at 
Milwaukee.  The  sludge  possesses  a  certain  value  for  use 
as  a  fertilizer  base,  but  this  will  vary  with  the  length  of 
aeration  and  the  character  of  the  sewage.  In  order  to 
be  salable  it  must  be  dried  to  a  moisture  content  of  10%, 
and  to  accomplish  thi,s,  without  causing  a  nuisance,  at  a 
practicable  cost  not  exceeding  the  value  and  fair  charge 
for  di.sposal  of  the  sludge  offers  a  difficulty  not  yet  over- 
come. 

The  value  of  the  dried  material  as  fertilizer  base  is 
stated  to  vary  from  $5  to  $20  per  ton;  but  the  amount 
actually  secured  from  drying  and  selling  depends  ujion 
many  conditions,  such  as  the  possibility  of  storing  the  dry 
t-ludge,  transportation  fu'-ilities,  comniei-cial  dcniand,  etc.. 


and  cannot  be  predicated  on  the  mere  valuable  constitu- 
ents of  the  dry  sludge. 

It  may  be  pointed  out  in  this  connection  that  vast 
quantities  of  municipal  wastes,  containing  large  fertilizer 
values,  are  now  being  un^visely  neglected.  Only  six  cities 
in  the  United  States  operate  their  own  garbage-reduction 
plants,  and  only  20  more  send  their  garbage  to  privately 
owned  plants,  out  of  the  199  cities  having  a  population  of 
30,000  and  over;  and  these  produc^e  in  the  course  of  a 
year  100,000  tons  of  fertilizer  out  of  1,045,000  tons  of 
garbage.  It  is  estimated  by  the  United  States  Depart- 
ment of  Agriculture  that  at  least  eight  times  more 
fertilizer  might  be  made  from  wasted  garbage  alone, 
which  has  to  be  disposed  of  and  could  readily  be  used  for 
the  purpose.  The  recoveiy  of  value  from  this  material  is 
greater  than  we  can  ever  expect  from  average  dried  sew- 
age sludge;  and  while  the  garbage  is  neglected,  notwith- 
.«tanding  the  profit  of  working  it,  what  can  we  expect  will 
be  the  attitude  of  the  public  toM'ard  providing  expensive 
fertilizer-recovery  plants  in  connection  with  sewage  dis- 
posal ? 

This  is  a  commercial  and  i)ractical  question,  the  failure 
to  solve  which  may  render  the  use  of  the  activated-sludge 
method  impracticable  in  many  places.  A  more  hopeful 
view  may  be  gained,  however,  by  consideration  of  methods 
of  reducing  the  volume  of  the  sludge-making  materials 
by  some  form  of  iireliminary  treatment  ]irevious  to  aera- 
tion. The  possiltility  of  ibis  is  suggested  by  examina- 
lion  of  all  the  plants  stmlied. 

A  certain  projwrtion  of  the  suspended  solids,  possibly 
as  higli  as  25%,  to  -10%,  can  readily  be  removed  from  the 
sewage  bv  means  of  medium-fine  screening.     The  writer 
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iVels  I'ortaiii  thai  it  is  clioapcr  in  almost  I'vcry  roiiu  of 
sc\vaf;c-(lisi)osal  troatincnt  to  screen  out  as  much  as  jinic- 
ticablo.  It  costs  less  to  dry  and  liuni  or  otherwise  dis- 
pose of  screeninj^s  than  it  does  to  permit  them  to  remain 
and  increase  the  exjiense  of  se\va<;e  treatment  and  add  to 
the  volume  of  sludge. 

As  a  preliminary  to  activation  the  screen  should  not 
be  too  fine.  An  ajuM-ture  less  than  V>  in.  wouM  ])rol)ahly 
remove  material  tiiat  should  he  acaivated,  wiiile  larger 
than  j''a  in.  would  admit  substances  that  should  he  treated 
as   screenings. 

In  Brooklyn  we  arc  preparing  an  e.\]HTinicntal  unit  for 
activated  sludge,  to  continue  tiie  work  of  last  year  on  a 
much  larger  scale,  and  shall  treat  only  sewage  that  has 
passed  tlirough  our  new  Eiensch-Wurl  screens.  The 
solids  that  the  screens  will  remove  are  .shreds  of  string, 
pieces  of  fabric,  leather,  cotton  waste,  paper,  hairs,  bones, 
bits  of  wood,  corks,  orange  peel,  skins  and  pieces  of 
vegetables,  tea  leaves,  etc.,  as  well  as  undisintegrated  fecal 
masses,  to  attempt  the  treatment  of  which  by  an  aeration 


lo  meet.  At  i\Iilwaukce  several  forms  of  ))ress(!s  have 
lieeii  tried.  In  (Cleveland  it  has  been  fcnuid  that  Kcrcten- 
ings  from  a  Hiensch-Wurl  screen  can  be  readily  dried  to 
;iO%  moi.sture  in  a  centrifugal  drier,  'i'he  dric^r  em|)l()yed 
to  take  care  of  screenings  from  (i, ()()(), 000  gal.  has  a 
basket  only  )iO  in.  in  dianiclcr  ami  10  in.  in  (le])th  and 
yet  has  suflicieiit  capacity  to  more  than  do  the  work.  This 
is  to  be  tried  on  activated  sludge;  but  unless  press  drying 
is  resorted  to  as  a  preliminary,  its  success  is  doubtful. 
In  any  case  further  drying  will  be  necessary  to  obtain  a 
ronlcntof  10%  moisture. 

It  would  seem  jwssible  to  use  a  press  in  which  canvas 
bags  of  proper  size  to  lit  the  basket  of  a  centrifugal  drier 
are  placed  in  such  a  way  tiiat  the  .sludge,  having  ])revi()usly 
been  concentrated  by  standing  in  a  deep  tank,  could 
be  allowed  to  strain  through  the  bags  until  filled  with 
retained  material,  tlie  bags  after  pressure  being  removed 
to  the  centrifugal  to  complete  dewatering. 

The  Schaefer-ter-j\Ieer  drier  may  prove  of  service  for 
activated-sludye  drying,  but  it  would  have  to  be  followed 


FIGS.   9  AND  10.    AIR-DIPFUSER  DISKS  FOR  ACTIVATED-SLUDGE  TANK,  BALTIMORE,  MD.,  JAN.  26,  1916 

Pig.    9 — Putting   dislts   in   frame.      Fig:.   10 — Frame   and   disks  closed  lilce  umbrella  frame,  ready  to  be  lowered  to  bottom  of 

tank,  where  frame  was  opened  to  assume  a  horizontal  position 


period  of  4  lir.  would  be  useless  as  well  as  unfair  to  the 
activated-sludge  method.  In  visiting  the  plants  previ- 
ously mentioned  the  need  of  screening  the  entering  sewage 
was  very  apparent  in  ever\'  one,  as  well  as  in  the  Brooklyn 
plant. 

Methods  of  sludge  disposal,  without  going  to  the  ex- 
pense of  drj'ing  and  recovering  the  fertilizer  value,  should 
be  given  an  extended  triah  Our  experience  in  Brooklyn 
suggests  that  it  would  be  practicable  to  digest  the  sludge, 
without  nuisance,  in  properly  designed  separate  digestion 
tanks,  the  entire  process  of  handling  being  without  ex- 
posure to  the  air.  The  sludge  could  be  thus  rendered  as 
inoffensive  as  Imhoff  sludge  and  would  dry  as  readily. 

The  Dixon  method  of  sludge  treatment  may  also  be 
tried,  but  this  is  more  in  the  line  of  fertilizer  production. 
It  is  now  being  experimented  with  in  Brooklyn,  a  dem- 
onstration plant  having  been  installed  by  its  promoters. 

Dewatering  the  sludge  is  a  matter  of  much  difficulty 
and  expense.  So  far  no  really  satisfactory  method  has 
been  found.  One  difficulty  is  the  requirement  that  no 
more  than  10%  moisture  shall  remain  in  the  dry  material 
in  order  that  it  may  be  marketable  as  a  fertilizer  base. 
This  is  a  very  hard  condition  for  a  sewage-disposal  plant 


by  further  drying.  Tests  made  with  it  at  our  Jamaica 
plant  show  that,  operating  on  sludge  containing  91.5% 
moisture,  the  dry  material  had  a  moisture  content  of 
G4.3%.  The  figures  are  averages  of  performance.  It 
must  be  admitted  that  the  sludge  problem  has  not  been 
solved  and  is  our  greatest  difficulty. 

It  was  anticipated  that  difficulty  might  be  experienced 
from  the  effect  of  cold  weather  on  the  activated-sludge 
process.  Operation  of  the  plants  during  the  past  winter 
has  proved  this  fear  groundless.  The  specific  heat  of  air 
is  such  that  but  little  heat  is  removed  from  the  sewage. 
The  plant  in  Cleveland,  started  the  latter  part  of  Janu- 
ary, was  able  to  collect  sufficient  activated  sludge  for 
continuous  operation  in  ten  days.  The  loss  of  heat  in  the 
sewage  through  the  plant  is  only  1°  C.  The  plant  is  in 
a  very  exposed  situation  on  the  lake  front  and,  as  seen 
by  the  writer,  was  in  the  midst  of  ice  and  .snow,  with  a 
temperature  below  freezing.  It  was  apparently  unaffected 
by  the  cold. 

Air-distribution  troubles  have  been  pretty  general. 
Wherever  porous  disks  or  plates  of  porous  material  have 
been  the  means  of  application  there  has  been  trouble.  In 
Brooklyn,  porous   disks  were  used   in  one  tank,   and  a 


1 


April  :^r,  1916 


E  N  C)  I  N  E  E  I?  1  N  (;     NEWS 


801 


pipe  grid  was  used  in  another.  The  result  was  all  in 
favor  of  the  pipe  ^rid,  which  ai'tcr  supplying  air  for 
aerating  a  deep  sewage  tank  for  21/2  yr.  is  still  in  good 
order  and  scarcely  needs  cleaning.  The  distribution  of 
air,  as  seen  on  tlie  surface  of  the  tank  contents,  is  more 
even  and  less  marked  with  local  ebullition  in  this  tank 
than  in  any  tank,  seen  by  the  writer,  iii  which  porous 
plates  are  used.  The  grid  should  be  so  designed  that  it 
can  be  drained  through  an  outlet  pipe  and  should  have 
a  connection  with  the  city  water-supply,  if  possible,  so 
that  it  can  be  flushed  out  at  times.  A  steam  connection, 
so  that  steam  can  be  turned  ou  to  drive  out  grease  when 
the  tank  is  emi)ty,  would  be  a  good  feature  and  will  be 
tried  in  Brooklyn.  The  pipe  grid  should  be  so  designed 
that  there  will  be  no  dead  ends.  A  grid  should  have  a 
surrounding  pipe  connecting  the  outer  ends  of  the  cross- 
pipes,  and  preferably  the  air  should  be  supplied  through 
a  cross-pipe  placed  at  right  augles  to  the  grid  pipes.  The 
bottom  of  the  tank  should  be  designed  with  shallow 
valleys  with  shai'])  slopes,  in  the  lowest  part  of  which  the 
grid  pipes  are  placed,  so  that  no  sludge  can  settle  below 
the  air  apertures. 

It  is  true  that  in  laboratory  work  a  higher  efficiency 
may  be  gained  for  the  air  by  securing  very  fine  bubbles, 
and  there  may  be  a  "critical  size";  but  one  must  provide 
such  a  design  that  under  working  conditions,  always  sub- 
ject to  unforeseen  disturbance,  the  best  average  effect  can 
be  secured.  In  a  working  plant  the  difference  in  effect 
between  "critical  sizes"  and  the  ordinary  bubble  does  not 
give  advantage  enough  to  overweigh  the  danger  of  the 
clogging  of  very  fine  porous  air  distributors.  For  prac- 
tical use  over  a  long  period  the  writer  believes  that  the 
perforated-pipe  grid  is  as  good  as  the  porous  plate  and 
will  give  the  plant  a  better  average  effluent.  With  the 
grid  the  air  supply  is  subject  to  very  small  variation  in 
quantity,  while  with  the  porous  plate  great  variation  is 
possible  from  clogging,  which  even  results  from  micro- 
scopic dust  carried  by  the  air. 

It  is  possibly  for  this  reason  as  mucli  as  from  any  other 
of  the  reasons  assigned  that  the  writer  observed  that  all 
the  plants  seen  in  operation  were  doing  far  less  than  their 
nominal  capacity.  The  Milwaukee  plant,  visited  Mar. 
20  of  this  year,  was  said  to  be  treating  only  750,000  gal. 
per  day.  Its  nominal  capacity,  with  1-hr.  aeration  period, 
is  more  than  double  this  amount.  The  Cleveland  plant, 
visited  ilar.  22,  has  a  nominal  capacity,  with  4-hr.  aera- 
tion, of  1,000,000  gal.  per  day ;  it  was  treating  only  400,- 
000  gal.  per  day.  The  same  conditions  were  found  at 
Chicago,  visited  Mar.  21.  In  consequence  of  air- 
distribution  troubles  the  Baltimore  plant  was  not  working 
when  visited,  and  a  new  arrangement  of  porous  disks 
was  being  installed. 

The  volume  of  air  used  per  volume  of  sewage  in  all 
these  plants  varied  widely,  though  all  were  attempting 
only  to  ol)tain  an  effluent  of  low  stability.  Of  course, 
special  conditions  at  the  stockyards  in  Chicago  would 
except  them  from  this  comparison.  But  the  sewages  of 
Brooklyn,  Cleveland  and  Milwaukee,  on  the  average,  do 
not  difFer'very  widely  in  character. 

In  conclusion  it  must  be  admitted  that  the  activated- 
sludge  process  is  not  as  yet  out  of  the  early  experimental 
stage,  that  as  yet  none  of  the  problems  surrounding  it 
are  even  fully  understood,  and  all  are  awaiting  further 
study.  No  forecast  as  to  its  value  for  sewage  treatment 
on  a  large  scale  seems  to  the  writer  to  be  now  justified. 


DtLaty  Record  forTtuis'biirae'='Driveia 


A  new  high  record  for  the  duty  of  a  steam-turbine- 
driven  centrifugal  water-works  pump  has  been  made  at 
Montreal ;  a  figure  of  U)8.3  million  foot-pounds  jx;r  1,000 
lb.  steam  (at  140  lb.  gage  and  100°  F.  superheat, 
excluding  friction  head  loss  through  condenser  and 
piping)  was  obtained  in  tests  of  a  geared  unit  having 
a  daily  capacity  of  ;50  million  Imperial  gallons  per 
24  lir.  against  210-ft.  head.  The  unit  was  made  by 
the  De  Laval  Hteam  Turbine  Co.,  Trenton,  N.  J.,  and 
was  installed  in  the  low-level  station  of  the  City  of 
Montreal.  The  appended  data  showing  results  of  tests 
ha\e  been  furnished  by  the  manufacturers. 

In  this  station  are  eight  pumps  of  various  types  having 
a  total  daily  capacity  of  108  million  gallons.  The  older 
units  are  reciprocating  machines,  but  later  centrifugals 
driven  by  triple-expansion  engines  were  added.  The 
specifications  for  the  new  pumps  were  drawn  up  by 
T.  W.  Lesage,  Engineer  and  Superintendent  of  water- 
works, and  included  the  following  items: 

Brake  horsepower  of  turbine 1,600 

Number   of   stages '        14 

Speed  of  turbine,  r.p.m. . 3,600 

Ratio   of   g^ear 6  to  1 

Diameter,   suction  and  discharge,  in 30 

Speed   of   pump,   r.p.m 600 

Pressure   head,  lb.   per  sq.in 85 

Suction   lift,   ft 5 — 8 

Efliciency    of    pump 80% 

Weight,  pump,  turbine  and  gear,  lb 80,000 

Floor   space,   sq.f t 247 

Weight,  condenser  and  auxiliaries,   lb 43,.J00 

Floor  space,  condenser,  sq.ft ino 

Area,    condenser,    sq.ft. . .' 3,000 

The  duty  was  required  to  cover  all  losses,  including 
pipe  friction,  velocity  head  and  steam  for  auxiliaries 
(credit  allowed  for  heat  returned  by  feed-water  heaters). 
It  was  further  stipulated  that  in  determining  the  duty 
the  pumping  unit  should  be  credited  with  the  vertical 
distance  from  the  water  in  the  suction  well  to  the  center 
of  the  pump  shaft,  while  the  discharge  pressure,  would  be 
measured  at  the  point  of  connection  with  the  city  main, 
corrected  to  the  elevation  of  the  center  of  the  pump 
shaft,  the  pumping  unit  thus  being  charged  with  the 
friction  through  the  piping,  condenser  shell,  check  and 
gate  valves,  etc. 

It  was  required  that  the  unit  should  be  tested  to  its 
full  capacity  at  the  builder's  shops  before  shipment  and 
after  installation  at  ]\Iontreal  should  be  run  continuously 
for  15  days  of  24  hr.  each  without  shutting  down,  at 
the  conclusion  of  which  endurance  test  a  duty  test  of 
8  hr.  continuous  running  was  to  be  made.  In  event  of 
failure  to  develop  the  duty  guaranteed  a  deduction  of 
$2,000  was  to  be  made  for  each  million  foot-pounds  by 
which  the  duty  should  fall  short  of  the  stipulated 
guarantee. 

The  following  figures  summarize  the  results  of  the  final 
duty  test,  which  was  carried  out  on  Oct.  15,  1915: 

Average  water  delivered.  Imp.  gal.  per  hr 1,308,808 

Corresponding  rate  per  24  hr 31,411,292 

Average  pressure  at  gage  on  discharge  pipe,  ft 197.274 

Average  suction  lift  from  water  level  to  center  line 

of   pump,    ft _   8.6 

Total  average  corrected  head,  ft 20a. 8  i  4 

Average  water  horsepower 1,360.85 

Steam  con.sumption,  corrected  for  credits,  lb.  per  hr.  17.344 

Average  absolute  steam  pressure,  lb.   per  sq.in 159.7 

Average  superheat  at  turbine,  deg.  F 63 

Steam  consumption,  corrected  to  contract  conditions, 

lb.   per   hr ^'iVS 

Steam  per  water  horsepower,  actual,  lb 1^.7 

Duty    per    1.000    lb.    of    steam    supplied,    actual,     in 

million   foot-pounds    ^-^^A^^ 

Duty,  corrected  to  specified  superheat  and  pressure  162.0 
Duty,   corrected   to  superheat   and   pressure   and   for 

condenser  and  piping  friction 168.3 
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Perspective   WorMnia^  Daawiinig^s 
ana  Olhno    Ha^Ihx^ii'ys^y  Sttaiadlairdls 

l'i'rs]ic(tivi'  rcprcsciitiitidii  is  used  cllVit ivcly  on  mjiiiy 
of  tlu'  standanl-di'siii'ii  sliccts  (if  tlu'  Oliio  lliirliwiiy  1  )('- 
)>iirtiiu'iil.  Till'  siiii])li'r  types  ol'  sli-iutnrr  Iciul  tiiriiisclvcs 
liost  to  lliis  I'dnii  uf  n'|)rcs('iil;ili(iii  ;  no  iiKi'iiipl  lias  liccn 
matlo  to  a|)|ily  il  |i>  ((iiniilex  stnirtiircs  like  plalc-uinlcr 
bridges. 

Two  of  tlu'si'  |HM'spi'rti\i'  (liii\\in,L;s  ari'  iTprodiiciMl  Iicit- 
witli,  to  sliow  till'  rlranios  Mini  sa\iiiu-  id'  spai  r  wliirli  the 
tni'tliod    si'fui'i's.      It  will   bo   luulorstood    that    hriow    the 

y/irty  of  culver fw'iHt  porilon  cut  away  A?  show 
tifrifiec/  pipe  in  place  and  position  of  me  reinforcement 
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■  Outline  base  ofheadwall 


TWO  PERSPECTIVE  WORKING  DRAWINGS  USED  IN  OHIO 
HIGHWAY  DEPARTMENT  STANDARDS 

Standard   tile   culvei-t   shown    above   and   standard    3x3-ft.    box 
culvert  shown  below 

sketch,  Oil  each  sheet,  arc  given  notes  of  instruction  and 
tables  of  sizes  of  reinforcement,  etc.  Thus  the  sheet  is 
a  complete  working  drawing  for  a  structure  called  for  at 
a  particular  location  on  a  road  job,  except  as  modified 
bv  sketch  in  the  plans  for  the  road.  The  depth  of  foun- 
dation of  headwall  (in  the  standard  sheet  for  the  tile 
culvert  shown  2  ft.  below  invert)  is  frequently  increased  to 
suit  the  local  ground,  or  in  place  of  the  plain  headwall 
a  box  inlet  for  the  side  ditch  is  shown.  In  such  cases  the 
special  sketch  sheet  gives  in  simple  outline  the  barrel  and 
headwalls  of  the  culvert,  states  its  length  and  grade,  notes 
the  quantities  of  materials  and  shows  in  detail  the  part 
that  is  to  be  diiferent  from  the  standard ;  it  further  liears 


the  nutr  '•Standard  Design,"  to  indiiiite  thai  parts  not 
lully  >lin\\n  aie  to  he  hiiilt  aeeniiiing  to  the  standard 
shei't   I'lii-  the  type  ul'  slriietiire  in  qnestion. 

This  perspeetive  re|ii'esenliit  ion  has  generally  proved  sat- 
isl'aetory  to  the  eont.raetors.  In  one  or  two  instances  there 
has  been  eoni|ilaint  that  it  is  not  as  easy  to  understand 
as  an  ordinary  working  drawing  made  on  reetangular 
pro jirlioii.  The  readei-  ean  easily  jndge  j'oi-  hiinseir  how 
I'ar  this  eoiii])laint    is   jnstilied. 

Testis  of  Coiaca'etle  Dnsts'lIbtLatedl 

Tests  to  study  the  question  whether  spouted  concrete  is 
injuriously  affected  by  the  ])roccss  of  spouting  were  made 
recently  by  a  committee  composed  of  the  following: 
pjrnest  McCullough,  consulting  engin  'er,  Cliieago;  John 
Wilson,  consulting  engineer,  Duluth,  Minn.;  G.  E.  Scott, 
contracting  engineer,  Norwalk,  Ohio;  Ernest  Ashton, 
chemical  engineer  of  Lehigh  Portland  Cement  Co.,  Allen- 
town,  Penn. ;  A.  D.  Williams,  chief  engineer.  West 
Virginia  State  Poad  Bureau,  Morgantowni.  The  com- 
mittee acted  for  the  National  Conference  on  Concrete 
Poad  Building. 

Over  120  samiiles  of  concrete  were  taken,  in  6xl2-in. 
test  cylinders,  from  1:2:  .'i  concrete  mixed  to  various 
consistencies  (stilf  to  sloppy)  and  chutcd  through  a  12-ft. 
chute  on  a  paving  mixer,  the  chute  being  set  at  various 
angles  (15°  to  25°).  The  time  of  mixing  was  varied 
from  1/2  min.  to  2  miii.  The  test  results  (printed  in 
Report  of  Committee  YIII,  which  may  be  obtained  from 
J.  P.  Beck,  208  South  LaSalle  St.  Chicago),  show  that 
most  of  the  samples  were  of  very  high  strength,  the 
crushhig  strength  being  3,500  to  4,000  lb.  per  sq.in.  at 

1  mo.  age  and  5,000  lb.  at  2  mo.  ITaiid-mixed  specimens, 
also  1:2:3,  gave  only  2,950  lb.  at  1  mo.  and  3,800  lb.  at 

2  mo.  (average  of  five  specimens  from  separate  batches, 
all  figures  being  clo.se  together).  Thus  the  machine- 
mixed  and  spouted  concrete  was  much  stronger  than 
hand-mixed  and  hand-placed  concrete. 

With  the  machine,  times  of  mixing  as  low  as  %  min. 
gave  lower  results.  Sloppy  consistency  generally  pro- 
duced low  strength.  W^ith  a  consistency  pronounced  ideal 
for  general  concrete  work,  the  1/2";  %■  fi"<^  lV2-min-  fix- 
tures were  recorded  as  "too  .stiff  to  flow  in  chute,"  and 
the  2-min.  mixture  "had  to  be  pushed  down  the  chute," 
when  the  chute  was  at  20°  angle.  In  one  test  made  with 
15°  angle  the  mixture  used  was  much  softer  and  gave 
500  lb.  lower  strength. 

Prof.  D.  A.  Abrams,  of  Lewis  Institute,  Chicago,  tested 
the  specimens.  The  committee  reached  the  following 
conclusions:  Distributing  concrete  from  the  mixer  by 
chute  is  good,  when  the  method  is  used  properly.  The 
pitch  of  the  chute  should  be  steep  enough  to  deliver 
concrete  of  a  proper  consistency  readily;  the  least  angle 
should  be  about  20°  and  the  maximum  amount  of  water 
should  be  6  lb.  per  cu.ft.  of  loose  materials.  There  is 
'no  reason  for  favoring  boom-and-bucket  distribution  over 
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chute  distribution.    When  buckets  are  used,  the  ])i-cl'erable 
type  is  one  that  dumps  by  overturning. 

With  regard  to  mixing,  the  committee  reported  its 
l)elief  that  for  roadwork  the  speed  of  the  mixer  drum 
shouUl  not  exceed  IG  r.p.m.,  and  each  l)atch  should  have 
not  less  than  10  revolutions  and  not  less  than  1  min.  of 
mixing.  The  last  reconmiendation  is  based  not  on  the 
strengths  found  in  the  tests,  but  on  the  observation  that 
when  mixing  less  tlian  1  min.  there  was  a  marked  dilfer- 
ence  between  the  first  and  the  hist  concrete  of  the  batch. 

A  notable  instance  of  a  waterproofing  membrane  that 
remained  intact  while  the  masonry  beneath  cracked  and 
separated  is  seen  in  a  retaining  wall  on  the  Bay  Ridge 
Improvement  of  the  Long  Island  R.R.  at  ^Myrtle  Ave. 
station  in  Brooklyn,  N.  Y. 

A  stairway  was  built  down  through  a  wall,  as  shown  in 
Fig.  2,  an  expansion  joint  being  left  across  the  wJiole 
cross-section  near  the  edge  of  a  mid-height  landing.  This 
work  was  done  in  1912,  and  the  bituminous  membrane 
cap  was  put  on,  as  seen  in  Figs.  1  and  2,  in  January. 
1913.  The  waterproofing  was  done  by  the  jMasonry 
Waterproofing  Co.,  Brooklyn.  By  April,  1913,  the  ex- 
pansion joint  had  opened  up  about  %  ii^->  though  no 
leakage  was  detected.  At  that  time  the  membrane  was 
examined  and  found  stretched  tight  as  a  drumhead  over 
the  crack.  A  strip  7  in.  wide  and  15  in.  long  was  cut 
out  and  peeled  down,  as  shown  in  Fig.  1.  The  bituminous 
compound  had  adhered,  to  the  concrete  so  that  a  putty 
knife  had  to  be  used  to  chop  the  fabric  strip  away. 

This  membrane  was  made  up  of  cotton-drill  sheets  2 
ft.  square,  saturated  in  a  compound  blended  to  secure 
maximum  cohesion  and  adhesion  and  laid  with  2-in.  laps 
all  around.  Careful  inspection  showed  that  the  opening 
of  the  expansion  joint  had  Ijeen  accommodated  by  slip- 
])ing  of  the  sheets  at  the  laps — the  maximum  movement 
being  about  %  in.  nearest  the  joint  and  some  slip  being 


ajjpreciable  for  four  sheets  back  on  each  side  of  the  joint. 
After  inspection  the  strip  was  put  back  and  a  new  sheet 
sealed  over  the  spot.  The  joint  was  filled  with  I'.'ZYo 
portland-cemcnt  grout  poured  in  behind  dams  after  the 
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Part  Sectional  Elevation 

FIG.    2.     KLEVATION   AND   SECTION'   OV  WALLS   AT 
STAIRWAY,   MYRTLE   AVE.   STATION 

joint  had  been  raked  out  as  much  as  possible  from  the 
stairways.  In  October,  1913,  the  joint  was  observed 
to  have  opened  14  i^-  more,  but  the  wall  was  still  dry. 
It  was  then  regrouted.  In  November,  1915,  there  was 
another  opening  of  ^4  in.,  but  the  joint  was  still  dry. 

L^fofSesitedl  Tipusimiaaoia  "Pirn  fos" 


By  Charles  P.  Wiweke* 

The  main  trunnions  of  a  bascule  bridge  are  usually  so 
located  that  they  get  scant  attention  beyond,  perhaps,  what 
is  given  during  the  yearly  overhauling  of  the  structure. 
Yet  it  is  very  important  that  they  be  kept  lubricated. 

*1(I4  WiUett  St.,  Albany,  N.  Y. 
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Bv  K.  E.  Tiiu.M* 

The  note  from  \V.  H.  Eayner  in  Einjiiieeriiu/  Xrirs 
of  Mar.  30,  1916,  p.  614,  re<;arding  sag  and  slope  dia- 
grams for  the  steel  ta2)e,  ijronipts  an  expression  of  methods 
found  very  useful  for  rapid  and  accurate  mineral  and 
legal  survey  work  in  the  mountains  of  Montana. 

Eliminate  the  sag  correction  entirely  by  making  it  equal 
and  opposite  to  the  correction  for  stretch.  Formulas  for 
this  operation  are  given  in  many  texts  on  surveying;  it 
IS  only  necessary  to  know  the  modulus  of  elasticity  of  the 
tape  and  its  weight  per  unit  length,  when  a  short  table 
can  be  quickly  computed  giving  the  proper  pull  for  meas- 
urements with  unsupported  lengths  varying  by  25  ft. 
This  table  is  recorded  in  the  chainmen's  notebooks,  but 
is  unconsciously  memorized  with  a  day's  use. 

In  rough  country  a  300-ft.  tape  is  essential.  In  order 
that  the  maximum  tension  in  such  a  tape  be  kept  under 
30  lb.,  a  light  narrow  band  is  required.  Larger  tensions 
are  out  of  the  question  for  cramped  quarters  or  icy  slopes. 

In  order  that  the  pull  may  be  measured,  both  head 
and  rear  chainmen  are  provided  with  spring  balances. 
To  grasp  the  tape  at  any  point  in  its  length,  easily,  quickly 
and  without  injuring  the  tape  by  sharp  bends,  they  also 
carry  a  small  lineman's  comealong — a  small  brass  clamp 
open  at  the  side  and  built  with  an  eccentric  joint  that 
grips  tighter  the  harder  you  pull. 

Measure  to  nails  in  all  cases.  On  long  shots  set  line 
hubs  at  300-ft.  intervals  or  on  comnumding  points.  In 
rough  or  timbered  country  the  instrument  points  will  us- 
ually be  less  than  600  ft.  apart,  when  all  measurements 
can  be  made  to  the  instrument.  On  smooth  ground 
measure  along  the  ground  (no  sag)  with  the  standard 
pull.  On  rough  ground  measure  unsupported  to  the  in- 
strument axis.     Swing  free  across  large  gullies. 

Slopes  should  be  taken  on  all  measurements.  Tliis  can 
be  done  with  the  vertical  circle  of  the  transit,  sighting 


♦Assistant  Professor  of  Metallurgy,  University  of  Cincin- 
nati, Cincinnati,  Ohio;  formerly  c:ivil  and  Construction  Engi- 
neer, Anaconda  Copper  Mining  Co. 
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uile  height  ol'  iiistniiiiciit 
,    ill    case    the    ineiisiirciiieiit     is 
transit    or   to    the   huh,    rcspec- 
evcl    in    the   hands  of  the   liciid 
cliaiiiiiiaii  will  serve  excellently  for  in- 
termediate shots,     [jacking  this,  set,  up 
(jiiiekly  near  every  other  line  huh  luid 
measure    the    vertical    aiigli!    with    the 
transit  holh  to  the  nar  and  ah(!ad. 

Correct  the  ineliiied  niedsureineiils  to 
horizontal  hy  multiplying  tlu^m  by 
the  versine  of  the  vertical  angle 
measiircil.  '{"he  result  is  the  ainoniit 
the  observed  distanci;  exceeds  the  true 
hiiriziiiilal.  In  case  a  table  of  natural  versiii(!s  is  not 
a\ail.ilile,  siihtraet  the  natural  cosine  of  thi;  sl()])e  angle 
riiiiii  unity.  'I'hese  corrections  can  usually  be  figured  on 
a  slide  rule. 

Tcmpeiatiire  corrections  are  liable  to  he  large  and 
hard  to  compnte,  using  ordinary  ta])es.  Tliermometers 
are  lallier  fragile  equipment  at  best  and  are  continually 
being  broken.  Again  it  is  very  questionahh!  whether  the 
temperature  ol)served  is  even  a  fair  indication  of  the 
temperature  of  the  tape,  especially  under  conditions  sudi 
as  the  following:  Sparsely  wooded  country,  soft  snow 
on  the  ground,  bright  sun,  and  air  temperature  about  zero 
on  the  shady  side,  40  or  50  in  the  sun.  The  only  prac- 
ticable way  out  of  such  a  dilemma  is  the  use  of  a  tape 
made  of  "invar,"  a  high-nickel  steel  whose  coefficient  of 
cxiiaiisidii  at  atmospheric  temperatures  is  so  small  that 
it  may  be  disregarded  except  in  the  mo.st  precise  base- 
line work. 

All  horizontal  angles  should  be  repeated,  the  true  angle 
regarded  as  one-half  the  double-angle  measurement.  In 
case  the  slopes  are  steei^,  plunge  the  instrument  and 
double  the  outside  angle,  recording  one-half  the  double 
angle  thus  measured  as  well.  By  properly  averaging  the 
results  of  the  direct  and  reverse  operations,  any  error  in 
instrumental  adjustment  is  largely  eliminated. 

Using  the  foregoing  methods,  one  will  be  able  to  make 
most  excellent  closures  over  the  worst  kind  of  country 
at  a  surprising  rate  of  speed.  AVith  practice  a  party  will 
become  quite  confident  of  its' work  and  will  run  out  spurs 
with  every  probability  of  the  resulting  data  being  of  a 
hiffh  order  of  merit. 
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In  reclaiming  and  improving  lands  subject  to  damage 
by  erosion  due  to  floods  one  problem  is  the  filling  of  the 
gullies  in  the  surface.  A  method  that  has  been  used  in 
JMissouri  and  North  Carolina  is  shown  in  the  accompany- 
ing drawing.  A  bank  or  dam  of  earth  is  placed  across 
the  g"ully,  with  a  line  of  drain  tile  or  sewer  pipe  laid 
beneath  it.     On  the  upstream  side  of  the  dam  this  drain 
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has  a  vertical  extension.  Water  flowing  clown  the  gully 
forms  a  pool  in  whiili  tlie  sediment  clue  to  erosion  is 
(leijosited,  while  the  comparatively  clear  water  flows  away 
through  the  drain,  as  is  shown  in  the  accompanying  draw- 
ing, which  is  taken  from  a  bulletin  (No.  2'M),  February, 
IDIO)  issued  by  the  North  Carolina  Kxperinient  Station 
at  Raleigh,  N.  C. 

There  will  be  a  series  of  dams  and  drains  in  the  gully; 
and  as  the  deposit  fills  in,  tlie  dams  are  raised  and  tlie 
drop  drains  increased  in  height.  This  method  does  not 
provide  against  the  erosion  of  the  land  by  the  surface 
water  that  finally  reaches  the  gullies,  and  for  this  reason 
the  terracing  of  the  sui-facc  is  recommended  in  combina- 
tion with  tlic  use  of  Ihe  dams  and  the  drains. 


The  "Keystone"  traction  excavator  is  a  successful  de- 
parture in  steam-shovel  manufacture.  It  is  especially 
applicable  to  road  grading,  and  a  scoop  of  special  design 
and  action  is  provided  for  this  service.     It  can  also  be 


liacked  away  from,  and  in  line  with,  the  center  of  the 
ditch.  In  fair  malerial  it  will  excavate  to  a  depth  of 
10  ft.,  depositing  tlie  spoil  on  cither  side  of  the  ditch. 

The  excavator  weighs  but  19,000  lb.  It  is  self-pro- 
l)clling,  having  two  speeds — of  I  and  3  mi.  per  hr. — 
the  propulsion  machinery  being  the  same  as  that  furnished 
for  many  years  on  the  Keystone  well-drilling  machine. 
The  engine  has  8x8-in.  cylinders  and  a  link  reverse  con- 
trolled by  a  rod  and  hand  lever  from  the  operator's 
])latform.  The  boiler  is  suitable  for  eiOicr  wood  or  coal, 
and  the  water  tank  holds  75  gal. 

The  boom,  16  ft.  long,  made  of  two  7-in.  15-lb.  I- 
beams,  swings  through  an  aic  of  180°.  The  hoisting 
cable  is  of  %-in.  wire  ro])e  or  cable  chain,  as  preferrecl, 
and  the  sheaves  are  16  in.  in  diameter.  The  machine 
is  18x7  ft.  in  plan  (without  the  boom)  and  11  ft.  high. 

This  is  a  two-man  machine.  Under  ordinary  circum- 
stances a  single  operator  can  handle  it  on  the  road  or 
on  tlie  job;  l)ut  if  the  wagons  arrive  steadily  enough  to 
kcrp  the  sliovcj  in  constant  operation,  a  second  man  will 
hv.  i-ecpiircd  to  fire  the  boiler,  assist  in  ])lacing  tlie  Idofk- 
ing,  etc.     Tlie  scoop  can   be   filled,   raised   and   dumiied 


THE  THREE  SCOOPS — THE  SKIMMER  FOR   ROAD  GRADING,  DIPPER  FOR  REGULAR  STEAM-SHOVEL  WORK. 
DITCHER   FOR   TRENCHING,   AS   THEY   ATTACH   TO   THE   BOOM 


adjusted  for  trenching,  through-cutting  and  side-hill 
excavation  by  rearranging  interchangeable  sheaves  and 
tackle  and  changing  to  the  proper  form  of  shovel  or 
scoop. 

For  regular  steam-shovel  work  a  dipper  scoop  is  pro- 
vided, and  on  this  service  the  shovel  will  take  down  a 
12-ft.  bank.  Used  as  a  dirt  loader  and  grader  on  road 
work,  it  can  cut  from  a  few  inches  to  5  or  6  ft.  and  for 
til  is  work  is  fitted  witli  what  is  termed  a  skimnusr  scoop 
of  y2-yd.  capacity.     As  a  ditch  digger  tlie  niacliine  is 


and 


fill  an  ordinary  dump-wagon 


in  about  l^  mm. 
in  3  to  3  mill. 

To  get  in  position  for  work,  the  machine  is  moved  so 
that  the  front  end  is  about  6  ft.  back  from  the  material 
to  be  moved.  The  boom  will  then  cover  the  field  of 
operation  of  the  scoop.  The  rear  wheels  should  be  blocked 
to  prevent  the  macliine  from  being  shoved  backward  as 
the  scoop  is  forced  into  the  material.  The  bracing  jacks 
at  the  front  of  the  machine  are  then  extended  un- 
til   the    feet   are   solidly   on   the   ground,   and   dogged. 


FIGS.  2  AND  3.    LEFT— BOOM  RAISED  TO  HIGHEST  POINT;  HINGED  BOTTOM  OP  SKIMMER  SCOOP  OPEN. 

RIGHT— DITCHING  AND  SIDE-CASTING 
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To  oporntr  llic  .^^kininifr  .';i'oo|)  for  liii:li\\iiy  ^'nnliiii,'. 
the  si-oop  is  .slid  Imck  to  tlic  iiiiicr  end  of  the  liooiii,  uiiicli 
is  in  horizontal  |)osition.  The  liiuiiiii;,'-(lrimi  lever  i> 
thrown  ronvnrd.  iiikI  the  seoo|)  moves  along  the  Iukhii 
until  filled.  The  hooni  and  .scoop  are  raised  to  the  hei;;lit 
neeessary  to  elear  the  wagon  or  dnnip-ear,  when  the  scimp 
is  swiuig  round  and  dumped.  Tlu'  iioltom  is  thrown 
haek  in  \AiHv  and  hilrhcd  hy  a  .-ecdnd  pull  on  tlic  (ii|p 
lino. 

When  the  dipper  .scoop  is  used,  tiic  machine  has  to  he 
nuived  up  every  I  or  T)  I't.  Where  the  emhaidvuieid  is  more 
liian  (i  or  1  It.  high,  this  scoop  is  more  elVi'ctive  than 
the  skimmer. 

The  ditilici-  scoop  serves  for  digging  in  front  or  on 
either  side  of  the  machine.  For  treiuhcs  up  to  44  in. 
in  width  the  scoops  are   made  of  widths  to  correspoiul. 

The  machine  is  huilt  In  the  Key.stone  Driller  Co., 
Heaver  Falls.  Pcnn.  A\'ith  complete  ecpiipnu'iit  of  tools 
and  fittings,  hut  without  scoops  or  their  attachments,  it 
is  priced  at  .$-.\:.")(). 

The  okl  wooden  tank  and  water  tower  shown  in  process 
of  destruction  in  the  accomjjanying  views  wa.s  at  Dodge- 
villc,  Wis.  The  tower  was  GO  i't.  high,  with  a  spread  of 
ahout  20  ft.  at  the  hase,  and  was  of  tlie  old-style  12-post 
design.  The  cylindrical  wooden  tank  was  about  IGxlG 
ft.,  of  20,000  gal.  capacity. 

The  wrecking  was  done  with  a  set  of  l)locks  and  tackle, 
a  team  being  attached  to  the  pulling  rope.  The  tank  was 
first  pulled  off,  with  tackle  attached  near  the  top,  as  may 
be  seen  at  the  left.  Then  the  tower  was  pulled  over,  as 
shown.  It  was  badly  smashed  by  the  fall,  so  that  the 
wreckage  was  readily  removed. 

The  Des  Moines  Bridge  and  Iron  Co.,  Des  Moines,  Iowa, 
did  the  work,  after  it  had  built  a  50,000-gal.  steel  tank 
with  hemispherical  bottom  on  a  steel  tcwer  90  ft.  high  to 


the  li;dinny.  This  firm  has  done  similar  wrecking  in  a 
nninlicr  of  cases  where  it  has  built  modern  steel  structures. 
The  foremen  have  displayeil  considerable;  ingenuity  in 
carrying  out  tiu-  work  wilhont  danuige  to  other  property, 
and  in  one  case  the  ro|)c  was  hiUhed  to  a  switching  loco- 


Irrigatioir&   Modtmle   Devised   for 


l!v   .li;i!()MH   r>Ai;ii: AC"" 

The    coiistant-llow     iiTigaliun     i Iiilc    shown     in     the 

accompanying  sketch  has  been  devi.sed  by  the  writer  and 
has  been  used  with  great  success  by  the  Pacific  (Jas  and 
Kicctric  Co.,  San  FrancLsco.  It  is  an  inexpensive  device, 
since  it  consists  essentially  of  a  cast-iron  ha.sc  and  a 
jiund)er  of  gahanized  sheet-iron  cylinders;  no  container 
box  is  recpiired.     Patents  are  ])ending. 

Water  enters  the  small  inlet  cylinder  of  the  module 
tlirough  a  T  connecting  with  a  4-  or  6-in.  pipe  from 
the  irrigatioji  canal.  It  Hows  down  through  the  ba.se, 
up  between  the  weight  and  float  cylinders  and  out  to  the 
consumer  through  the  exit  gate. 

The  float  is  formed  by  two  cylinders  j)artly  telescoped 
ami  made  air-tight  at  the  top  connecting  wing,  .so  that 
air  is  held  in  this  gasometer  above  the  water  surfaces 
A  and  /?.  Three  brackets  permit  the  weight  chamber 
to  I'cst  on  a  flange  at  the  lower  eiul  of  the  inner  cylinder 
of  the  float;  all  three  cylinders  of  the  float  and  weight 
chamber  move  together. 

The  large  outer  cylinder  is  a  casing  containing  dead 
water,  and  it  acts  as  a  counterbalance  to  the  water  in 
the  float,  so  that  there  will  be  no  flow  over  the  fixed 
inner  casing  cylinder.  In  the  inlet  cylinder  is  an  air 
chamber  connected  by  a  %-in.  galvanized-iron  pipe  to 
the  gasometer  and  acting  automatically  Avith  the  latter — 
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CiU'h  giviiif,'  or  taking  air  acc-urdiiiji'  to  tiie   rise  or  fall 
of  water. 

The  water  surfaces  in  the  inlet  cylinder,  float  and 
canal  are  all  at  the  same  level.  If  the  level  rises,  the 
weight  cylinder  acts  as  a  float  and  the  gasometer  is 
raised  proportionately.     But  as  the  gasometer  rises,  air 
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SECTIONS  THROUGH  CONSTANT-FLOW  MODULE 

is  automatically  supplied  by  the  pipe  from  the  air 
chamber — keeping  the  air  pressure  constant  in  the  gasom- 
eter. The  size  of  the  air  chamber  is  such  that  the 
rise  in  water  level  supplies  the  proper  quantity  of  air 
for  the  change  in  the  gasometer.  The  device  is  designed 
to  fail  by  exi)elling  air  when  the  outer  cylinder  of  the 
gasometer  rises  to  the  level  A  of  the  seal  water  rather 
than  by  water  going  over  the  fixed  inner  cylinder. 

Instead  of  the  water  flowing  from  an  orifice  it  can 
just  as  well  flow  over  the  whole  or  part  of  the  float 
circumference,  thus  giving  a  very  small  head  loss  where 
necessary ;  in  an  extreme  case  the  module  can  be  designed 
to  work  perfectly  as  a  submerged  weir  with  varying  canal 
depths.  Also,  where  the  consumer  has  a  pipe-line  con- 
nection to  the  main  canal  this  device  can  be  used  and  the 
water  automatically  stopped  whenever  the  consumer  shuts 
off  at  the  lower  end.  There  is  no  case  in  actual  practice 
where  this  module  cannot  be  used;  it  also  has  no  limit 
as  to  size  and  capacity.  To  make  it  free  from  meddlers, 
a  hood  is  mounted  over  the  float  on  four  brackets  and 
padlocked  down. 

The  accuracy  is  indicated  by  the  fact  that  no  moving 
parts  touch;  the  float  carrying  the  orifice  simply  rises 
and  falls  in  water.  Rollers  arc  put  on  the  adjacent 
cylinders  with  a  free  play  of  Vs  in.  so  that  in  case  a 
rylinder  does  tip  a  little  it  will  roll  along  easily.  Experi- 
ments have  shown  that  the  rollers  do  not  touch  except 


in  extrenie  liigii  water  or  when  tiie  stability  of  the 
gasometer  is  below  nonnal.  With  an  ordinary  size  of 
module  tiie  head  variation  over  the  ga,someter  orifice 
never  is  more  than  %  in.  for  a  variation  of  12  in.  in  the 
main  canal.  The  module  can  be  designed  for  any 
variation  in  canal  level,  if  from  year  to  year  the  con- 
sumer changes  his  dcmaml,  he  is  easily  satisfied  by 
merely  the  alteration  in  position  oi'  the  exit  gate,  as 
the  ordinary  size  will  deliver  ((uantities  from  nothing 
up  to  20  miners'  inches. 


An  Improved  lieveliiis:  Hod  of  l)u;  rhiladelphla  type 
is  .sliown  in  the  accompany  ini;'  view.  The  vernier  clamp 
A  has  the  vernier  set  flush  with  its  face  and  is  held  in  posi- 
tion by  a  curved  plate  springr.  A  screw  with  cog-wheel  head, 
shown  at  B,  applies  pressure  at  the  center  of  the  spring. 
This  prevents  binding  and  adds  to  the  life  of  the  spring.  A 
cap  protects  the  head  of  the  sciew  so  that  it  cannot  fall 
out    or    be    broken    oft.      The    target    clamp    C    has    a    similar 


DETAILS  OF  NEW  LEVELING  ROD 

spring  and  screw  airangement,  but  the  screw  has  a  millad 
head.  The  sliding  clamp  is  so  designed  as  to  give  extra 
play  to  allow  for  expansion  due  to  dampness,  but  at  the  same 
time  to  avoid  a  loose  fit.  The  rod  is  of  maple,  finished  in 
waterproof  varnish  and  having  hard  enamel  for  the  target  and 
the  background  of  the  figures.  The  target  has  a  dull  finish 
to  eUminatc  tiouble  from  glare  of  light,  and  it  has  rais-d 
dividing  lines  to  give  a  distinct  definition.  This  rod  is  built 
by  the  Frederic  Post  Co.,  Chicago. 

t'f-Mt  of  Street  Paving  in  Amsterdam — The  street  paving  of 
Amsterdam,  Netherlands,  has  been  relaid  at  a  cost  of  12,2.')0,- 
000  florins  ($5,000,000).  Cobblestone  paving  covers  1,100,000 
sq.m.  (1  sq.m.  =  1.196  sq.yd.),  costing  5  florins  ($2.01)  per 
square  meter;  brick  paving,  2,750,000  sq.m.,  costing  2  florins 
($0.80)  per  square  meter;  asphalt,  111,000  sq.m.,  costing  6.20 
florins  ($2.49)  per  square  meter;  and  wood  blocks,  38,000 
sq.m.,  costing  12  florins   ($4.82)   per  square  meter. 

The  Relative  Value  of  Central  Itllxin);  PlantH,  as  compared 
with  separated  local  plants,  for  the  mixing  of  concrete  for  the 
New  York  subway  was  discussed  by  Robert  Ridgway  in  a 
paper  before  the  American  Concrete  Institute  in  Chicago.  In 
the  case  of  many  of  the  contracts,  notably  most  of  those  for 
the  Lexington  Ave.  section,  the  contractors  preferred  to  use 
central  mixing  plants,  which  were  generaUy  located  along 
the  East  River,  where  the  material  could  be  brought  to  them 
by  water,  the  concrete  after  mixing  being  hauled  one-half 
mile  or  so  to  the  work.  Where  motor  trucks  were  used,  the 
time  consumed  in  transporting  the  mixture  was  not  a  cause 
for  concern.  Some  of  these  trucks  had  a  capacity  as  large 
as  4  cu.yd.  On  one  of  the  sections  air  jets  were  used  in- 
stead of  water  jets  to  assist  in  loosening  the  concrete  from 
the  truck  in  dumping.  On  several  of  the  contracts  concrete 
was  hauled  in  horse-drawn  trucks  from  the  mixing  plant. 
The  time  required  was  long  enough  to  raise  the  question 
whether  initial  set  was  taking  place  before  the  concrete  could 
be  placed  in  the  form,  and  it  was  necessary  at  times  to  re- 
ject some  of  the  concrete  when  it  was  delayed  too  long  in 
transit.  Because  of  the  trouble  from  this  source  the  con- 
tractors then  adopted  the  plan  of  mixing  the  ingredients  dry 
at  the  central  plant  and  delivering  the  dry  mixture  on  the 
street  at  the  work,  when  water  was  added  and  the  mixture 
turned   over   twice  by   hand  before  being  placed   in    the   form. 
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AnioiiK  tl>ii  ailvanluKCH  of  ii  ri'iitial  iiilxiiiK  plant  iu  i  iIh'  fol- 
IowIdk:  Ki'diinniy.  fHiicchilly  when  It  1h  lui-ated  on  llu-  walcr- 
fiont;  a  nilnliniini  of  Inconvunlcnct'  to  the  public  and  to  i-obI- 
ilcntD  ntoMK  tho  llni'  of  the  work  and  nioit-  convenient  Hupor- 
vltilon  of  the  wliide  opt'iatlim  of  nilxInK-  In  splto  of  theHO 
advantaKi's.  however,  Mr.  ItUlKway  prcfera  to  have  the  con- 
erote  mixed  as  eh)He  to  the  work  as  poHwIble,  uh  he  hollevoB 
that  u  better  <|uallty  of  eonerete  Is  Insured  when  It  ean  be 
ilellvered  to  the  fnim  Immediately  after  inlxInK.  <>n  those 
contracts  where  the  latter  method  Is  f()llowe<l  portable  mix- 
ers are  Kenerally  used,  bchiK  moved  from  t)lace  to  place  as  the 
prORress  of  the  work  demands.  This,  of  course,  tru^ans  th.il 
the  street  must  be  temiiorarlly  obstructed  not  only  by  tlic 
mixing  plant  Itself,  but  by  the  plied  concrete  mati'rial  that 
must  be  storeil  In  the  vicinity. 

Iliiokllllliiu  II  \\  iiMhiiiit  on  the  Grand  Caiuil,  Salt  Ulvcr  pro- 
ject. Vniteil  J^tates  Iteilamation  Service,  required  some  unusual 
earth-handliUK  methods.  The  washout  occuired  at  a  point 
where  the  canal  was  curved  out  around  a  knoll  and  where  It 
came  very  close  to  the  river  bank.  The  water,  bciiiK  deflected 
from  the  canal  approximately  at  ri^ht  anfiles  into  the  river, 
scoured  out  a  channel  much  wider  than  the  original  canal.  It 
was  necessary  to  do  considerable  backfllllng  as  well  as  to 
close  the  breach,  in  order  to  restore  the  canal  to  its  original 
piism.  As  the  bottom  of  the  canal  had  some  soggy  places, 
the  time-honored  methods  of  moving  the  earth  for  tlie  fill  with 
fresnos  was  not  possible.  Instead,  tlu'  oiillils  shown  in  the 
accompanying  views  were  used.  First,  the  scrapers  deposited 
the  spoil  on  the  edge  of  the  fill;  next,  a  six-mule  plow  was 


BACKFILLING   A    WASHOUT    ON    THE    GRAND    CANAL, 

SALT  RIVER  IRRIGATION  PROJECT 

Top  View — Plow  team.     Lower  Views — Drag  team 

passed  along  the  edge,  followed  by  a  six-mule  A-frame  of 
timber,  like  a  road  drag.  The  plow  loosened  the  material, 
while  the  A-frame  crowded  it  over  the  edge  of  the  fill  into  the 
ditch.  The  scheme  was  admittedly  not  ideal,  but  it  was  about 
the  only  way  the  work  could  has  been  handled  with  the  equip- 
ment available,  which  was  that  ordinarily  provided  for  ditch 
building — plenty  of  mules  and  scrapers.  The  canal  beyond 
this  point  is  being  relocated,  cutting  through  the  bluff  in- 
stead  of  going  around   it.      The   project   manager   of   the   Salt 


Uivir-  iiMiJiet  Is  W.  S.  Cone,  anri  the  ('(^nHtruel  Ion  KnKlnoor  Is 
W'alli  r  Ward,  under  whose  HUpervlslon  the  work  waH  don'! 
by   .lay    labor. 

I'livi'iiiciil  OiiiImnIoiim — A  peculiar  Texas  condition  Is  shown 
In  the  aceomimnying  Illustration  of  a  .San  Antonio  street.  The 
Texas  state  law  guarantees  cv<-ry  property  owner  his  honi<-- 
stead;  it  cannot  bo  taken  for  any  debt  or  delits  tliat  ho  may 
Incur.  The  homestead  Is  likewise  guaranteed  to  his  widow 
unencumbi'red.     This  law  has  proved  troublesome  In  the  pav- 


STREET   IN   SAN   ANTONIO,    TICX.,   SHOWING   PAVING 
OMITTED   IN   FRONT   OF   HOMESTEADS 

ing  programs  of  nearly  every  Texas  city;  for  unless  the  prop- 
erty owner  will  sign  a  voluntary  lien  on  his  homestead,  there 
is  no  way  in  which  he  can  be  made  to  pay  his  paving  assess- 
ment. Even  such  a  lien  is  an  encumbrance  only  if  the  prop- 
erty is  sold,  for  it  cannot  be  collected  by  an  attachment  on 
the  homestead.  The  ordinary  method  of  procedure  is  for  the 
city  to  pay  for  paving  the  middle  third  of  the  street,  leaving 
the  property  owner  on  each  side  to  pay  for  his  third.  It  is 
also  general  practice  for  the  city  to  leave  the  collection  of  the 
assessments  to  the  paving  contractor,  who  then  has  to  malte 
individual  contracts  with  every  owner  of  abutting  property. 
As  the  collection  of  the  assessments  is  geneially  by  instal- 
ments, a  paving  contractor  in  Texas  requites  both  capital  and 
a  business  organization.  The  result  is  that  competition  is 
limited;  only  the  large  corporations  are  ordinarily  able  to 
undertake  the  work,  which  probably  adds  at  least  10c.  per 
square  yard  to  the  cost  of  all  pavements.  It  often  happens 
that  the  owner  of  a  homestead  refuses  to  sign  a  contract  or 
lien  with  the  paving  contractor,  and  then  conditions  like  that 
illustrated  come  into  existence. 

Motor  Traffic  All'eets  DeHign  of  Arterial  Highnrays — A  con- 
dition has  arisen  within  the  last  few  years  which  has  modi- 
fied some  of  the  principles  regulating  the  laying  out  of  arte- 
rial thoroughfares.  It  was  formerly  necessary  to  obtain  such 
gradients  on  these  main  thoroughfares  that  large  loads  could 
easily  be  conveyed  in  the  ordinary  horse-drawn  vehicles.  The 
development  of  motor-driven  traffic  has  considerably  lessened 
the  importance  of  securing  very  low  gradients.  It  is  still  true 
that,  for  traffic  purposes  only,  level-grade  streets  are  best, 
and  it  is  still  the  duty  of  the  engineer  to  secure  as  near  an 
approach  to  such  a  level  grade  as  may  economically  be  pos- 
sible. The  minimum  grade  which  has  heretofore  been  con- 
sidered necessary  in  this  city  [Seattle]  for  such  thorough- 
fares is  3%.  In  the  Municipal  Plans  Report  of  only  five  years 
ago,  for  instance,  an  elaborate  plan  is  suggested  for  c"''- 
ting  down  the  grade  of  Stone  Way  north  of  Lake  Union  from 
the  existing  rate  of  4.7';^  to  3%.  In  my  judgment  the  incur- 
ring of  any  expense  for  such  a  purpose  will  never  be  justified 
under  the  new  conditions  which  have  arisen  since  this  re- 
port was  made.  AVith  the  motor  truck  the  load  is  not  limited 
by  any  reasonable  grade,  as  in  the  case  of  the  horse-drawn 
vehicle.  The  steeper  gradient  simply  means  the  consumption 
of  a  greater  amount  of  gasoline;  but  the  central  fact  remains 
that  the  load,  however  great,  is  carried  along  without  stop- 
page. If  a  team  too  heavily  loaded  approaches  the  steeper 
grade,  it  must  necessarily  stop  and  unload  a  portion  before 
it  can  proceed,  or  secure  additional  teams  to  pull  it  over 
the  hill.  In  other  words,  the  rate  of  grade  limits  the  load. 
With  the  motor  truck  the  gears  may  be  changed,  but  the 
load  is  not  limited  except  by  the  capacity  of  the  truck.  I 
have  therefore  in  the  laying  out  of  arterial  thoroughfares 
adopted  a  rate  of  5%  as  a  maximum  gradient.  The  change 
from  a  maximum  of  37c  to  a  maximum  of  5',/  very  greatly  in- 
creases the  ease  and  facility  of  locating  these  streets  and 
makes  it  possible  to  obtain  them  in  many  cases  at  far  less 
expense. — 1915  report  of  A.  H.  Dimock,  city  engineer,  Seattl':, 
Wash. 
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Sticking  to  the  iron-dad  tradition  of  right-line  pro- 
jection for  working  drawings  is  not  always  good.  The 
simplest  or  most  effective  way  to  show  a  structure  may 
be  the  use  of  an  elementary  perspective  or  isometric  or 
other  diagonal  projection.  Two  samples  shown  by  draw- 
ings are  taken  from  present-day  practice ;  they  demon- 
strate that  it  is  possible  to  combine  a  great  deal  of  detailed 
and  fully  dimensioned  matter  in  such  a  drawing.  An 
example  from  the  practice  of  50  years  ago  was  found  in 
the  case  of  the  old  Lake  Shore  trainshed  illustrated  in 
Engineering  Neivs,  Aug.  20,  1914,  pp.  403  and  40.3. 
Probably  the  method  was  much  more  common  in  those 
days  than  it  is  now, 

Some  skill  and  ingenuity  is  desirable — or  essential — 
if  perspective  representation  is  to  be  fully  successful.  The 
device  of  cutting  out  a  corner  to  show  interior  structure, 
as  employed  in  the  sketches  of  the  Ohio  Highway  De- 
partment shown  on  another  page,  is  a  case  in  point,  for 
without  this  little  trick  the  construction  and  reinforce- 
ment of  the  hcadwall  would  be  much  less  clear.  But 
the  necessary  skill  is  not  hard  to  acquire;  it  only  needs 
some  practice.  Such  practice  is  -well  worth  while,  the 
more  so  because  its  results  are  permanent,  like  the  knack 
of  skating  or  swimming. 

A  somewhat  different  use  of  perspective  was  shown  last 
week  (p.  738)  in  abutment  standards  of  the  Michigan 
Highway  Department.  The  dimensions  and  working  in- 
formation were  given  by  right-line  projection,  but  a  per- 
spective was  added  to  give  a  clearer  understanding  of  the 
shape  of  the  abutment.  This  method  obviously  is  feasible 
even  in  case  of  complicated  structures,  where  it  is  not 
])ossible  to  give  dimensions  and  details  on  the  perspective 
itself. 

m 

Will  the  sewage-sludge  prol>leni  ever  be  solved?  Tliis 
question  is  prompted  by  the  very  interesting  and  sug- 
gestive observations  elsewhere  in  this  issue  on  the  results 
being  achieved  and  difficulties  experienced  at  no  less  than 
six  of  the  notable  activated-sludge  plants  of  working-scale 
size  now  being  operated  and  studied  in  various  parts 
of  the  country.  The  observations  have  all  the  more  force 
iiecause  they  are  made  by  the  engineer  in  charge  of  one 
of  tlie  activated-sludge  plants  included  in  the  survey. 

An  attractive  feature  of  the  activated-sludge  process 
is  that  the  sludge  itself  is  used  as  a  contact  medium 
in  place  of  sand,  broken  stone  or  slag  to  aid  in  oxidizing 
the  sewage  and  reducing  it  to  a  nonputrefactive  state. 
The  sludge  itself,  however,  remains  for  final  disposal. 
Its  water  content  being  high,  as  ^Ir.  Hammond  points 
out  in  his  article,  its  final  disposal  is  a  problem  to  be 
reckoned  with.  This  is  all  the  more  true  if  it  is  finally 
going  to  prove  to  be  feasiijle  to  reduce  the  sludge  for 
use  as  a   fertilizer  base,  for  then  its  moisture  must  be 


reduced  to  10%).  Mr.  Hammond,  therefore,  makes  the 
very  interesting  suggestion  that  preliminary  screening 
for  the  removal  of  a  portion  of  the  sludge  and  the 
consequent  reduction  in  volume  of  the  amount  to  be 
treated  may  be  desirable.  This  possibility  is  certainly 
worth  the  careful  consideration  being  given  to  it  at 
Brooklyn. 

It  may  prove  to  be  a  nice  ])r()l)l('ni  to  determine,  and 
perhaps  one  to  be  determined  at  each  plant — the  volume 
of  sludge  that  can  be  removed  by  screening  and  still 
leave  just  enough  for  satisfactory  activation.  Very 
likely  there  may  be  some  localities  where  it  will  be  more 
satisfactory  to  dispose  of  the  whole  volume  of  sludge 
after  activation  rather  than  to  try  to  reduce  the  volume 
by  preliminary  screening. 

However  this  may  turn  out,  it  is  a  most  interesting 
illustration  of  the  apparently  never  ending  complexity 
of  the  sewage-disposal  problem.  New  processes  come  and 
go;  but  notwithstanding  their  number  and  the  high 
promise  of  some  of  them  to  be  self-contained  and  all 
suffilcient,  sooner  or  later  it  has  thus  far  always  proved 
to  be  the  case  that  if  a  high  degree  of  treatment  is 
required  it  is  often  far  more  advantageous  to  coml)ine 
two  or  more  processes  or  elements  of  treatment  than 
to  attempt  to  do  all  the  necessary  work  with  one. 

If  it  proves  to  be  advantageous,  in  some  cases  at  least, 
to  lessen  by  screening  or  otherwise  the  volume  of  sludge 
that  gets  into  the  activation  tank,  may  it  not  in  some- 
what like  fashion  yet  turn  out  to  be  desirable  to  have 
an  after  or  finishing  process  for  the  effluent  from 
activated-sludge  works?  It  is,  or  seems  to  be,  true  just 
now  that  whatever  degree  of  treatment  may  be  required 
can  readily  be  obtained  by  activation,  but  a  considerable 
division  of  labor  here  as  elsewliere  in  sewage  treatment 
may  yet  prove  to  be  well  worth  while,  at  least  for 
particular  localities. 

The  activated-sludge  process  c(jml)ines  clarification, 
oxidation  and  bacterial  reduction  in  a  single  tank  or 
series  of  tanks.  These  processes  may  be  carried  to  almost 
any  degree  desired.  The  great  question  at  issue  is  that 
of  cost,  although  there  may  l)e  various  difficulties  to 
contend  with  besides  that  of  final  sludge  disposal.  Two 
great  elements  in  cost  are  sewage-holding  or  tank  capac- 
ity and  volume  of  air  supply  required,  the  first  being 
dependent  on  the  last  and  l)oth  hinging  upon  the  degree 
of  treatment  required  to  meet  the  local  conditions  of  any 
given  case.  There  appears  to  be  no  serious  difficulty 
in  pi'oviding  requisite  tank  capacity,  although  just  what 
this  is  and  tlie  best  size  and  shape  of  the  tank  have  not 
yet  been  fully  determined. 

The  air  su])])ly  seems  to  be  the  critical  matter.  Asso- 
ciated with  it  is  the  provision  of  just  the  right  sort  of 
machinery  for  forcing  and  distributing  or  diffusing  the 
air  through  the  sewage. 

Judging  from  Mr.  Hammoiul's  observations,  by  far 
the  most  uncertain  air  question  is  the  one  of  distribution. 
It  will  be  noticed  with  interest,  perhaps  with  surprise 
by  many,  tluit  ]\Ir.  Hammond  is  strongly  of  the  opinion 
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Hint,  i)i|u<-i;ri(l  (listriliiilioii  pioniiscs  to  l»c  liir  liclItT  llinii 
ilistril)uti<iii  tlin>ii;,'li  ihji'ous  plates  or  disks.  Surprise 
nt  this  limy  he  natural,  but  Mr.  Ilamniond's  opinion  lias 
an  estalilislieil  liasis.  For  instance,  in  air-lil'l  piiinpin;.', 
it  has  heen  shown  that  Ihe  details  of  the  loot  noz/.Ie  Iimnc 
not  the  "freat  I'lVeet  once  lonlendcd;  if  tiny  huhhles  are 
released  they  (juiekly  coalesce  and  ]iass  upwai'd,  ^n-owin^f 
larger  and  larfjer.  Why,  then,  use  jilates  il'  their  cliiel" 
claim  is  I'or  more  minute  air  diU'usion,  especially  if  they 
give  rise  to  troubles  of  their  own  making?  It  will  be 
interesting  to  know  the  extent  to  which  other  observers 
concur  in  Mr.  Hammond's  conclusion  in  i'avor  of  jiipe 
grids. 

There  are  of  course  other  activated-sludge  problems 
tlian  those  mentioned.  Some  of  these  are  interestingly 
discussed  in  Mr.  Hammond's  article,  and  others  must 
remain  for  consideration  at  another  time. 
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The  centrifugal  high-duty  high-head  water-works  pump 
at  last,  after  a  i'cw  years  of  sharp  competition,  has  caiight 
up  with  its  rival — the  triple-expansion  pumping  engine — 
in  efficiency  of  performance.  It  is  hardly  more  than  two 
years  since  the  centrifugal-pump  designers  really  broke 
into  this  field  and  supplied  such  units  as  the  two 
20,000,000-gal.  145-ft.  units  for  Philadelphia,  two 
2  1,000,000-gal.  2G8-ft.  units  for  Toronto,  one  100,000,000- 
gal.  56-ft.  unit  for  Pittsburgh  and  perhaps  half  a  dozen 
more  of  similar  capacities  scattered  about  the  country. 

Previous  to  three  years  ago  a  duty  of  80,000,000  ft.-lb. 
per  1,000  lb.  of  steam  was  a  highly  creditable  ])erformance 
for  a  centrifuga]-i)um])  unit.  It  was  not  a  bad  record  for 
a  reciprocating  machine.  The  100,000,000-gal.  steam- 
turbine  centrifugal  unit  at  Ross  station  in  Pittsburgh 
jumped  up  to  something  like  120,500.000  ft.-lb.  Then 
the  Kirtland-station  ;50,000,000-gal.  ])ump  in  Cleveland 
carried  the  record  along  up  to  152,020,000.  Xow  comes 
the  ]\rontrcal  81,000,000-gal  installation  with  a  record 
of  155,350,000  ft.-lb.  per  1,000  lb.  of  steam— and  there 
is  no  reason  to  believe  that  the  end  is  quite  yet. 

It  is  interesting  to  compare  this  two  years'  progress 
with  the  history  of  the  large  high-duty  triple-expansion 
engine  with  which  the  centrifugal  pump  has  been  com- 
peting. In  its  early  days,  say  1886,  the  former  held  a 
record  duty  of  about  122,000,000  ft.-lb.  per  1,000  lb.  of 
steam.  This  went  up  to  some  154,000,000  by  1892,  to 
181,000,000  in  1906  and  195,000,000  in  1909.  Probably 
the  best  figure  yet  recorded  is  202,629,000  ft.-lb.  per 
1,000  lb.  of  steam— made  in  191 4  by  the  20,000,000-gal. 
Bissells  Point  triple-expansion  engine  in  St.  Louis.  How- 
ever, these  last  two  jumps  lose  their  significance  when  the 
superheat  of  the  steam  supply  is  discounted. 

For  useful  comparison  of  all  these  modern  pumping 
units  the  old  1,000  lb.  of  steam  basis  is  inadequate,  due 
to  use  of  superheated  steam,  and  has  been  employed  here 
only  because  the  earlier  available  records  are  so  expressed. 
To  get  to  a  rock-bottom  base  it  is  necessary  to  quote  foot- 
pounds per  1,000,000  B.t.u.  On  this  basis  the  Bissells 
Point  engine  record  is  166,719,796  ft.-lb.  and  the  new 
Montreal  centrifugal  performance  is  168,300,000  ft.-lb. 
Incidentally,  the  thermal  efficiency  of  this  turl)ine-and- 
pump  unit  is  about  21.4%,  compared  with  25%  for  the 
best  recorded  quadruple-expansion  engine  alone. 


"Wlhsift  Makes  H  Ranin\? 

The  hca\y  rainstorin  that  visited  San  Diego  (!ouiitv. 
California,  on  .Jan.  27,  destroying  the  Lower  Otay  dam 
aii<l  doing  a  vast  amoniit  of  other  damage  was  with- 
out a  precedent  in  Ibc  history  of  that  section. 
As  most  of  onr  renders  arc  aware,  this  soutliw(!Htern 
coiner  of  the  United  States  has  a  greater  variation  in 
annual  rainfall  than  any  other  section  of  the  country. 
A  drought  continuing  over  three  successive  seasons,  during 
which  not  enough  rain  fell  to  ])roduce  any  mat(,'rial  flow 
in  the  streams  of  San  Diego  County,  occurred  only  a 
few  years  ago.  The  question  of  a  safe  water-su])ply  to 
tide  over  such  long  droughts  of  uncertain  duration  has 
long  worried  San  Diego.  In  all  the  20  years  since  the 
Lower  Otay  dam  was  built  there  has  never  been  rain 
enough  to  fill  the  reservoir  behind  it  until  the  recent 
storm  came. 

The  rains  of  the  past  winter  were  uimsually  delayed, 
and  there  probably  was  some  anxiety  lest  the  entire 
winter  season  might  pass  without  additions  to  the  stock 
of  stored  water.  At  any  rate  it  appears  that  some 
time  before  the  January  storm  the  City  Council  of  San 
Diego  arranged  with  a  professional  "rain  maker"  to  go 
into  the  mountains  back  of  the  Moreno  reservoir  (one 
of  the  main  sources  of  the  city's  supply)  and  there  work 
his  incantations  or  whatever  machinery  he  uses.  It  appears 
further  that  the  rain  maker  was  to  have  a  fee  of  $10,000 
if  he  produced  rain  enough  to  fill  the  reservoir. 

Whether  the  city  councilors  really  believed  in  the  rain 
maker's  power  over  the  clouds  or  whether  they  accepted 
his  proposition  as  a  joke,  thinking  it  entirely  .safe  to 
]n-omise  the  man  $10,000  to  fill  a  reservoir  which  had 
never  beep  filled  and  the  water  in  which  would  be  worth 
several  times  that  sum  to  the  city  if  filled,  does  not 
appear.  However  that  may  be,  the  rain  maker  now 
claims  to  have  done  his  job;  and  if  anyone  believes  that 
his  o])erations  produced  the  storm  of  Jan.  27,  it  is  clear 
that  he  not  only  did  his  job,  but  greatly  overdid  it. 

At  last  accounts  the  City  Council  had  refused  the  rain 
maker's  demand  for  his  $10,000  fee,  on  the  advice  of  the 
city's  attorney  that  the  contract  was  only  an  oral  one 
and  therefore  illegal  and  not  binding  under  the  city 
charter.  Next  time  the  council  lets  a  contract  for  rain 
production  it  will  doubtless  be  particular  to  specify  the 
exact  number  of  inches  wanted  and  will  require  of  the 
contractor  a  bond  to  indemnify  the  city  from  damages 
in  case  the  contractor  pulls  the  clouds  too  hard. 

The  whole  story  is  a  new  illustration  of  the  extent 
of  popular  ignorance  as  to  the  causes  of  rainfall.  Older 
illustrations  are  plentiful.  Many  readers  will  recall  an 
appropriation  by  Congress  a  quarter-century  ago  to  enable 
an  inventor  named  Dyrenforth  to  experiment  in  rain 
production  by  firing  cannons  on  the  plains  of  Texas.  More 
recent  still  are  the  associations  for  warding  off  hailstorms 
in  the  Alps  by  firing  cannon  and  the  sending  out  of  a 
special  "rain-making  car"  to  the  drought-stricken  people 
of  western  Kansas  by  the  Bock  Island  Ey. 

The  engineer  makes  more  use  of  rainfall  records  than 
the  men  of  any  other  profession.  Much  of  his  work  de- 
pends for  success  on  the  amount  of  rainfall  and  is  subject 
to  destruction  by  an  excess.  In  order  to  make  any  satis- 
factory reply  to  the  question  whether  artificial  rain 
])roduction  is  a  possibility  it  is  needful  to  know  the 
causes  which  produce  rainfall. 
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It  seems  worth  while  to  state  hero,  therefore  some  of 
the  elementary  facts  regardinjj  the  causes  of  rainfall 
«'hich  are  well  known  to  ex])erts  in  meteorology,  but  not 
so  well  known  to  the  general  public  and  even  to  many 
engineers. 

In  the  minds  of  most  i)eo])lc  living  in  the  humid 
climate  of  the  eastern  United  States  and  of  western 
Europe  the  idea  is  firmly  fixed  that  the  ordinary  course 
of  nature  is  to  produce  rainfall  distributed  at  fairly 
legular  periods  throughout  the  year.  A  long-continued 
drought  and  a  long  period  of  heavy  rainfall  are  alike 
regarded  as  abnormal  departures  from  nature's  regular 
course. 

But  when  one  goes  to  the  Pacific  Coast  with  the 
established  idea  that  it  is  nature's  business  to  keep  the 
streets  sprinkled,  the  farms  watered,  and  the  brooks  and 
rivers  flowing  the  year  round,  he  finds  this  unconscious 
belief  completely  i;pset.  In  California,  nature  disclaims 
all  responsibility  for  the  growing  crops  or  the  water- 
supply  of  cities.  She  pours  rain  upon  the  earth  in  the 
winter  months — scantily  in  the  south  and  liberally  in 
the  north — but  from  spring  until  fall,  not  a  drop  of 
water  comes  from  the  sky. 

When  the  Easterner  inquires  concerning  the  reason  for 
this  strange  departure  from  the  beneficent  operations  of 
nature  to  which  he  has  always  been  accustomed,  he  learns 
that  the  Pacific  Coast  is  a  great  laboratory  where  the 
causes  of  rainfall,  which  are  a  blind  mysterv^  to  dwellers 
in  the  East,  are  annually  demonstrated  in  a  manner  too 
plain  to  be  mistaken. 

It  is  of  course  evident  to  everyone  that  the  great 
original  source  of  rainfall  is  the  ocean.  All  the  water 
that  is  discharged  by  rivers  into  the  ocean  has  come 
originally  from  the  ocean  in  the  form  of  moisture-laden 
winds.  There  is  some  evaporation  from  land  surfaces, 
but  it  is  very  small  compared  with  that  from  water 
surfaces.  The  air  over  the  ocean  is  always  heavily 
charged  with  moisture;  but  as  the  capacity  of  air  to 
hold  moisture  varies  greatly  with  its  temperature,  the 
winds  blowing  over  the  warm  ocean  water  of  tlie  tropics 
hold  much  more  water  than  the  winds  blowing  over  the 
cold  oceans  of  northern  latitudes. 

The  key  to  a  clear  understanding  of  the  causes  of 
rainfall  can  be  very  simply  stated:  Wliercrcr  moisliirc- 
laden  winds  from  the  ocean  are  cooled  as  tlieij  hloiv  over 
the  land,  to  a  degree  sufficient  to  condense  the  moisture, 
rain,  irill  result. 

Apply  this  key  in  a  study  of  the  Pacific  Coast  climate. 
At  the  extreme  north  the  warm  water  of  the  great  Japan 
current,  carrying  with  it  M-ai;m  winds  heavily  laden  with 
moisture,  follows  along  the  coast  of  Alaska  and  British 
(Columbia.  In  this  far  northern  region  the  land  is  of 
course  cold,  and  the  result  is  heavy  fog  and  frecjuent 
rain  on  the  coast  and  an  enormous  snowfall  on  the  high 
mountains  just  back  of  the  coast,  as  at  the  White  Pas,s, 
for  example.  Along  the  coast  of  British  Columbia  the 
mountains  are  close  to  the  sea,  and  the  annual  rainfall 
reaches  150  in.  or  more  at  some  places. 

As  one  proceeds  farther  south,  however,  a  latitude  is 
reached  where  the  land  is  warmer  in  summer  than  the 
ocean  and  the  winds  that  blow  from  it.  In  the  valleys 
of  western  Oregon  tlicro  is  seldom  rain  in  summer, 
although  rain  and  snow  fall  on  the  cold  summits  of 
the  high  mountains.  The  water  of  the  Pacific  Ocean 
all  along  the  coast  of  Oregon  and  California,  even  as  far 


south  as  San  Diego,  is  very  cold,  and  the  winds  that  blow 
from  it  are  cold  and  not  as  heavily  charged  with  moisture 
as  winds  from  warm  tropical  waters.  Only  in  the  winter 
months,  therefore,  is  the  land  over  which  these  winds 
blow  cool  enough  to  precipitate  rain.  The  farther  south 
one  goes,  the  shorter  is  the  rainy  season  and  the  less  the 
average  rainfall. 

On  the  coast  ranges  of  northern  California  there  is  a 
very  heavy  winter  rainfall,  and  the  redwood  and  sequoia 
forests  flourish.  In  the  vicinity  of  San  Francisco  the 
annual  precipitation  is  some  20  in. — varying  greatly, 
however,  within  short  distances,  according  to  altitude  and 
exposure.  At  Los  Angeles  the  average  is  15  in.,  with 
a  far  heavier  precipitation  in  the  mountains — at  an 
elevation  of  3,000  to  5,000  ft. — only  a  dozen  miles  away. 
At  San  Diego  the  average  is  only  9  in.,  although  here 
again  on  the  high  mountains  40  to  50  mi.  back  of  the 
coast — at  elevations  above  5,000  ft. — 30  in.  of  rainfall 
or  more  has  been  recorded.  Going  still  farther  south, 
on  the  long  narrow  peninsula  of  Lower  California, 
although  it  is  surrounded  by  ocean  waters  and  in  a 
southern  latitude,  the  rainfall  is  scanty  and  uncertain 
even  in  winter,  for  even  at  that  season  the  land  is  seldom 
cold  enough  to  condense  moisture  from  the  winds  that 
blow  over  it  from  the  adjacent  ocean. 

An  illustration  from  the  opposite  side  of  the  globe  is 
found  in  the  moist  winds  that  sweep  over  the  plains  of 
India  from  the  Indian  Ocean.  These  plains  are  so  heated 
by  the  tropical  sun  that' little  rain  results,  and  irrigation 
is  necessary  for  agriculture  over  vast  areas.  But  when 
these  winds,  after  passing  over  the  plains,  strike  the 
Himalayas,  they  are  suddenly  cooled ;  and  the  annual 
rainfall  in  these  Himalayan  foothills  is  as  great  as  that 
recorded  anywhere  in  the  woi'ld.  In  the  Xicaraguan  isth- 
mus similar  conditions  prevail. 

One  of  the  questions  that  engineers  have  spent  much 
time  in  discussing  is  whether  forests  increase  the  amount 
of  rainfall.  The  intelligent  way  to  study  this  matter  is  to 
consider  whether  the  presence  of  a  forest  can  materially  in- 
crease the  cooling  effect  of  the  land  on  a  passing  moisture- 
laden  wind.  The  amount  of  heat  received  daily  from  the 
sun  on  an  acre  of  laiul,  it  nnist  be  remembered,  will  be 
exactly  the  same  whether  the  land  is  forested  or  bare; 
and  except  for  the  trifling  percentage  of  heat  absorl)ed 
by  the  forest  in  its  growth,  the  total  amount  of  heat  given 
off  by  radiation  and  conduction  must  be  the  same  in  each 
case,  although  there  may  be  some  variation  in  the  dis- 
tribution of  this  radiated  heat  througli  the  24  hours  of 
the  day. 

If  we  seek  the  causes  of  such  torrential  and  unpre- 
cedented rains  descending  upon  a  usually  ariil  region  as 
that  which  recently  fell  in  southern  California  or  the 
storm  which  wrought  such  destruction  at  Monterey, 
^Mexico,  a  few  years  ago,  we  must  find  them  in  the  course 
of  moisture-laden  winds  from  the  ocean.  In  our  issue 
of  Jan.  G  appeared  a  map,  prepared  by  Allen  Ilazen, 
showing  the  variation  in  annual  rainfall  in  various  parts 
of  the  United  States.  As  was  there  shown,  the  whole 
United  States  east  of  the  Pocky  ^lountains  enjoys  a  fairly 
regular  rainfall,  while  the  Pacific  Coast  rainfall  is  irregu- 
lar. 

It  is  probable  that  the  ultimate  reason  for  this  is  to 
be  found  in  the  ocean  triide  winds  that  sweep  across  the 
Atlantic  heavily  charged  with  moisture,  pass  on  inland 
over  South  America,  giving  to  all  the  vast  area  of  Brazil 
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from  the  roast  luick  to  tlu>  Andes  ii  ])roi'us(>  and  rcjridar 
rninfall,  and  in  Norlli  Anicrii'a  swccj)  northward  from 
the  Gulf  of  Moxico  over  tho  entire  Mississii)])i  Valley. 
On  the  I*aii(ic  Const,  as  soon  aa  one  passes  Boutii  of 
15ritish  Coinnihia.  where  a  heavy  rainfall  is  produced  i)y 
the  warm  winds  that  aceompany  the  ,Ia])an  current,  no 
such  re^'ular  shoreward  sweep  of  warm  oct'an  winds  e\ist. 
It  is  the  variable  winds  of  the  Pacific  Coast,  therci'orc, 
which  produce  the  variations  in  its  rainfall. 

As  to  the  causes  of  these  variations,  they  are  too 
numerous  and  complicated  to  yield  to  systematic  analysis, 
at  least  in  the  present  state  of  scientilic  knowledfj;c.  Such 
elementary  thing's  as  tlic  sliorcward  breeze  in  summer, 
when  the  hijihly  heated  land  is  sending  a  current  of  warm 
air  aloft  like  a  luifje  furmu-e,  one  can  indeed  understand; 
but  more  complete  information  about  the  ocean  currents — 
of  water  and  of  air — is  necessary  for  that  broader  knowl- 
edire  on  which  prediction  can  be  based. 

What  does  seem  clear,  however,  is  that  until  man — 
this  snuill  insect  crawling  over  the  earth — can  find  some 
means  to  change  the  course  of  the  winds  of  the  air  and 
the  rivers  of  the  sea,  his  acts  can  have  little  influence  on 
the  fall  of  rain. 


The  high-motived  gathering  of  engineers  at  Cln.r.go 
last  week  known  as  the  Conference  on  Cooperation  met 
for  the  broad  purpose  of  securing  cooperation- — and 
nothing  more.  Those  who  came  to  attend  wished  to 
cooperate  as  engineers,  somehow;  they  knew  not  how. 
Tlie  precise  What  had  not  taken  form  in  their  minds. 
They  came  without  tangible  purpose,  except  to  cooperate. 
They  went  apart  with  no  more  definite  purpose:  To 
cooperate,  somehow,  in  the  future.    That  is  regrettable. 

Cooperation  is  good  when  it  has  a  useful  purpose.  It 
is  not  in  itself  a  purpose.  Conceding  all  due  respect 
to  the  earnest  optimism  of  the  conferees,  it  remains 
true  that  cooperation  alone  and  unvitalized  is  an  empty 
husk.  By  all  means  cooperate,  but  to  what  end?  Let 
the  end  he  apprehended  clearly  and  made  known ! 

The  men  of  the  conference  were  moved  by  strong 
and  true  motives — that  is  certain.  They  felt  doubtless 
that  there  is  need  for  a  new  school,  a  professional 
regeneration  quite  different  from  tinkering  with  exist- 
ing formalism. 

We  engineers  are  in  the  grip  of  the  times,  and  they 
are  times  of  change.  The  unrest  of  shifting  conditions 
has  stirred  us.  We  feel  troubles  coming  to  add  to 
troubles  already  upon  us.  The  individual  who  turns 
to  his  technical  societies  for  counsel  and  help  finds  these 
societies  static  and  supine,  not  to  say  torpid.  Possibly 
Professor  Newell  and  his  cooperators  were  actuated  by 
appreciation  of  these  facts. 

It  is  true,  we  engineers  all — or  most  of  us — are 
ensnared  in  the  same  per])lexities.  If  there  is  today 
a  greater  degree  of  misunderstanding  than  ever  before 
between  engineers  and  engineers,  and  between  engineers 
and  lavmen— especially  those  who  shaj^JC  our  govern- 
ment— this  unfortunate  state  affects  us  all.  We  may  as 
well  come  together,  either  to  mourn  jointly,  which  is 
vain,  or  to  plan  unitedly  for  reconstructive  action  within 
and  without  the  profession.  There  is  logical  basis  for 
cooperation,  if  purpose  backs  the  cooperation. 


The  forces  that  brought  about  the  conferen(;o  are  a 
symptom  of  the  period.  Symptoms  are  of  use  only  for 
diagnosis;  unless  employed  in  locating  tho  seat  of  tli(! 
trouble  they  arc  of  no  service.  Tlie  Chicago  group 
failed  to  reach  a  diagnosis.  In  meeting  for  mere  abstract 
(•(Hipcration  it  emphasized  the  sym))tom  without  getting 
nearer  to  diagnosis  or  projx'r  curative  treatment. 

Is  it  possible  that  wc  need  an  engineering  organization 
that  shall  be  the  individual  enginc'er's  society,  whose 
main  care  shall  be  tiu,'  lone  individual  devotee  of  the 
engineering  ])rofcssion  ?  Tlir  l-.u-k  of  intliicncc  and 
])()wcr  of  the  |)rofession  in  (lie  aggregate  may  be  simply 
the  resultant  of  the  weakness  and  helplessness  of  each 
individual  one  of  its  members.  If  this  is  the  case,  then 
to  strengthen  the  profession  we  must  strengthen  and 
help  the  individual. 

I  low  far  have  existing  cooperative  movements — that 
is  to  say,  the  present  societies — helped  and  strengthened 
the  engineer?  There  are  the  honor  societies  and  the 
work  societies;  the  publication  societies,  which  record 
and  educate;  the  social  societies,  which  entertain;  the 
commercial-aid  societies,  which  promote  and  regulate 
industries  and  incidentally  protect  the  public  and  save 
Avaste  of  money.  None  of  these  have  given  more  than 
trifling  hel])  to  the  individual  engineer.  He  is  in  these 
societies  nothing  more  than  a  pawn.  lie  should  be — 
or  might  be — the  king,  the  whole  object  of  the  game. 
The  society  that  shall  exist  only  by,  for  and  to  the; 
individual  engineer  has  yet  to  be  created.  Is  it  possible? 
Is  it  desirable? 

As  the  world  advances,  so  also,  it  may  be  assumed, 
does  the  engineer  advance.  The  most  optimistic  view 
of  this  advance,  however,  cannot  fail  to  notice  much 
that  is  the  very  opposite  of  advance.  Complications  of 
many  different  kinds  arise  to  obstruct  the  activities  of 
engineers,  injure  the  good  repute  of  the  profession  and 
make  tlie  individual's  professional  existence  more  precari- 
ous. These  comjilications  will  not  take  care  of  themselves. 
A  leave-alone  policy  is  a  suicidal  one  for  the  engineering 
community  to  pursue.  It  must  take  up  each  case  and 
grapple  with  the  difficulties. 

The  past  year — to  go  no  farther  back — has  brought 
specific  examples  of  serious  trouble  in  the  engineer's 
existence  and  work  in  quite  different  sections  of  the 
country.  The  East,  the  ]\Iississippi  Valley  and  the 
Coast  have  all  had  their  bad  cases,  and  some  of  these 
are  pending  even  today.  They  are  the  large  matters, 
as  legislative  over-riding  of  the  engineer's  claim  to 
existence  and  recognition,  destruction  of  the  business 
basis  of  technical  work  by  introduction  of  dispensary 
njethods,  engineering  negligence  in  large  matters  to  the 
discredit  of  the  profession,  usurpation  of  important 
technical  functions  by  administrative  officers  to  the  injury 
of  the  public's  and  the  engineers'  interests,  and  the 
like.  Smaller  matters  of  the  same  and  other  kinds 
number  legion.  All  have  been  left  untouched — ^yes, 
have  been  deliberately  ignored — by  the  existing  societies 
of  engineers.  And  all  of  them  are  beyond  the  power 
of  the  individual  engineer  to  combat  unless  he  has  the 
support  of  a  broadly  conceived  cooperating  body  that 
makes  his  interests   its  own. 

It  cannot  be  impossible  to  focus  the  scattered  motives 
and  purposes  in  the  Cooperation  Conference  into  a  strong, 
directed  program.  The  moving  spirits  in  the  enterprise 
are  in  a  position  to  achieve  this  result. 
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VsillndlMy  of  tt&ae  FnH©  FoiPinffiual^ 

Sir — Referrin<j  to  Mr.  Thompson's  letter  under  the 
title  "Pile  Formula  Misinterpreted,"  in  your  iMar.  2  issue, 
pennit  nie  to  suggest,  witliout  any  intention  of  ques- 
tioning the  well-known  value  of  the  Engineering  Neivs 
formula,  that  the  impression  conveyed  (implying  that 
results  by  tliis  formula  are  actual)  may  be  very  misleading 
ill  cases  where  one  is  not  familiar  with  the  possible  varia- 
tion. In  this  connection  Professor  Baker,  in  his  "Treat- 
ise on  Masonry  Construction,"  demonstrates  that  under 
certain  conditions  the  formula  gives  infinity  when  solved 
for  load  capacity. 

Mr.  Wellington,  who  devised  the  formula,  pointed  out 
that  an  increased  resistance  or  decreased  set  of  the  pile 
per  blow,  resulting  from  an  interval  of  rest,  would  de- 
velop increased  skin  friction  due  to  earth  settlement 
around  the  pile,  and  to  compensate  for  this  at  the  moment 
of  impact  he  provided  the  constant  c  in  his  formula. 
Use  of  a  constant  to  meet  the  widely  differing  earth 
textures  and  pressures  and  their  consequent  differing  mo- 
bility involves  an  apparent  uncertainty  in  the  results 
obtained. 

The  true  value  of  this  formula  will  be  appreciated  most 
fully  when  the  ease  with  Mdiich  it  can  be  equated  with 
an  actual  load  test  is  known.  It  is  not  unusual  for 
building  regulations  to  require  a  test  load,  and  speci- 
fications frequently  call  for  one  or  more.  Tliese,  however, 
are  not  generally  carried  to  the  point  that  would  estab- 
lish the  real  factor  of  safety  involved,  which  should  be  done 
if  the  same  known  stability  that  is  required  in  the  super- 
structure is  to  be  maintained ;  and  it  is  certainly  no 
less  important  to  liave  this  exactness  in  the  foundations 
than  in  the  construction  they  support. 

In  the  following  example  I  have  used  required  load 
capacity,  by  which  means  very  accurate  results  are  ob- 
tained ;  but  very  close  results  may  be  secured  by  assuming 
a  load  capacity  less  than  the  required  one,  whereby  very 
heavy  test  loads  are  avoided,  and  then  following  the 
method  outlined.  It  should  be  kept  in  mind  that  skin 
friction  will  not  be  fully  developed  until  some  time  after 
driving;  also  that  in  driving  concrete  piles  several  meth- 
ods more  or  less  disturb  the  earth  friction,  by  the  with- 
drawal of  driving  forms  after  desired  penetration  is 
obtained.  In  some  cases  of  concrete-pile  driving  the 
use  of  an  enlarged  point  greatly  reduces  the  friction  while 
driving.  In  these  instances  the  apparent  greater  amount 
of  driving  energy  used  to  displace  earth  at  the  point 
will  give  higher  load  capacity  when  the  earth  friction  is 
developed  by  a  period  of  rest  than  where  no  such  en- 
largement is  involved.  The  time  allowed  for  this  devel- 
opment of  skin  friction  will  naturally  vary  according 
to  conditions,  but  ordinarily  a  week  is  amply  sufficient. 

As  an  example,  let  it  be  assumed  that  tlie  formula  has 
been  solved  for  penetration  to  support  a  load  of  50  tons, 
using  a  steam  hammer  with  ram  weighing  5,000  lb.  and 
normal  stroke  of  43  in.,  the  result  being  four  blows  to 
an   inch   set.     The   constant  c  is  here  taken  at  0.1,  as 


usual  with  the  Wcllingtun  foriinilii  \vl)cn  using  a  steam 
liamnier. 

Now  a  tost  pile  should  bo  (lri\cn  until  the  mean  of  the 
sets  for  a  numl)er  of  blows,  when  the  penetration  has 
been  at  a  uniformly  decreasing  rate,  agrees  with  the  fore- 
going solutions  of  the  formula — namely,  four  blows  to  the 
inch. 

Let  it  be  assumed  that,  under  test,  settlement  starts 
with  a  load  of  300,000  lb.  (Observe  that,  as  generally 
used,  the  formula  is  intended  to  give  a  factor  of  safety 
of  6,  because  if  12  times  the  weight  of  the  ram  were  used 
instead  of  2,  the  load  capacity  given  would  be  ultimate.) 
Accordingly,  the  test  shows  the  factor  of  safety  to  be  less 
than  was  intended  by  the  formula.  The  formula  is  now 
to  be  solved  for  the  new  factor  of  safety  or,  more  simply, 
for  the  actual  value  of  the  quantity  to  take  the  place  of 
12,  after  which  the  factor  of  safety  is  plainly  accessible, 
as  follows : 


300,000 


_  /  X  5,000  X  3.5 


or  /•  =  6 


0.25  +  0.1 

Substituting  this  value  for  12  in  the  formula  and  equat- 
ing with  the  ultimate  load  capacity  required  under  the 
formula,  the  following  results: 

6  X  5,000  X  3.5 


600,000 


or  s  =  0.075 


s  -f  0.1 

or  required  jjenetration  equals  ^/^^  in.,  or  %   in.  to   5 
blows. 

It  will  readily  be  seen  that  by  this  method  actual  phy- 
sical conditions  are  made  to  govern  the  load  capacity 
rather  than  leaving  it  dependent  upon  the  uncertainty  of 
calculation  as  governed  by  empirical  formulas.  It  will 
be  found  that  the  same  method  can  be  applied  to  other 
formulas,  but  with  more  or  less  com])lex  matiiematical 
work,  the  absence  of  which  is  always  desirable. 

The  assumed  load  causing  settlement  was  taken  at 
300,000  11).  in  the  given  example  to  make  the  working 
of  the  equation  ])lain  at  a  glance;  but  it  should  be  remem- 
bered that  in  practice  this  quantity  may  be  made  up 
of  various  figures.  Clai!EXce  S.  Howell. 

550  West  174th  St.,  New  York  Citv,  ^lar.  11,  1916. 


Sir — In  h')i(/iiici'riiii/  Xcn's.  Feb.  17,  l!»l(i,  there 
api)eared  an  editorial  which  contained  the  following  i)ara- 
graphs : 

To  most  engineers  engaged  in  reinforced-concrete  construc- 
tion it  seems  exceedingly  strange  that  some  of  the  patents 
on  reinforced-concrete  construction  should  ever  have  been 
issued  l)y  the  Patent  Office  and  stranger  still  that  these  pat- 
ents should  have  been  upheld  by  the  courts.  The  same  thing 
is  true  of  a  number  of  other  patents  that  interfere  with  the 
free  work  of  engineers  in  design  and  construction,  such  as 
some  of  the  patents  on  sewage  disposal  and  on  road  con- 
struction. 

The  position  of  engineers  with  regard  to  the  class  of 
patents  referred  to  is  that  the  patents  are  not  on  a  real 
invention,  but  on  a  particular  way  of  doing  something;  and 
they  believe  further  that  the  state  of  the  art  when  the 
patent  was  issued  was  such  that  the  patents  should  be  declared 
void  by  the  courts  for  lack  of  novelty. 
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^'^lll  lUiulc  il  I'liiiii  that.  Ill  yniir  ()|iiiii(in,  piiti'iils  inlrr- 
I'l'iv  Willi  free  wmk  :inil  lliat  lliry  lire  nol  |iiili'iits  uii 
invention  at  all,  Iml  iimrf  dii  the  way  nf  <l(iiiii,f  a  tiling-. 
C^an't  you  look  at  tliis  more  hroadly  ? 

Mvcry  onci'  in  a  wliilo  a  new  ami  lictlcr  way  ol'  doin^ 
an  old  tiiinu  is  dc\rlii|i('d.  'I'ract'd  back,  this  better  way 
is  usually  tlie  [inidiut  of  hard,  sustained,  orij^inal  ell'ort. 
In  praetieally  every  Held  of  eoniinerce  and  industry 
soeiety  reeofjnizes  and  rewards  such  elTorts  by  grantinfj  to 
the  deveIoi)er  the  exclusive  rijjlit  to  the  development  i'or 
a  limited  number  of  years.  Tlii.s  jirivilejje,  f^rantetl  as  a 
patent,  acts  not  only  to  encourajio  orij^inal  efTort,  but  also 
enables  the  patentee  to  enlist  cajiital  I'or  the  development 
of  his  idea,  so  that  it  may  lie  of  use  to  society. 

Such  is  the  ease  in  ])ractically  every  field  of  industrial 
endeavor.  Api)lying  the  same  ])rineiple  to  engineering 
and  eonstruetion — where  the  operation  is  in  big  units, 
where  the  operation  cannot  be  one  of  individual  produc- 
tion and  sale — what  jirotection  and  encouragement  can 
we  offer  engineers  for  really  working  to  develop  new  ideas, 
new  and  better  ways  of  doing  things? 

Take  our  own  case,  for  instaiice.  We  were  concrete 
engineers,  designers  and  erectors  of  reinforced  concrete. 
In  19()()  the  Cleveland  Furnace  Co.  needed  1,000  ft.  of 
doi'k  on  the  Cuyahoga  Kiver.  Our  first  plan  for  this  dock, 
prepared  at  the  company's  re(]uest,  followed  accepted 
practice  in  dock  design,  practically  a  heavy  mass-concrete 
buttress,  pile  sui)i)orted  and  tied  back  into  the  shore  with 
iron  rods.  The  cost  was  estimated  at  $65  per  lineal  foot. 
At  this  price  there  was  nothing  doing.  It  was  ])ut  up  to 
us  to  get  a  good  dock  for  less  money.  We  analyzed  our 
problem  and  found  that  we  had  to  meet  the  following 
conditions : 

1.  We  must  build  a  dock  wall  in  such  a  way  that  it 
would  not  interfere  with  the  natural  flow  of  the  water 
and  the  bed  of  the  waterway. 

2.  This  dock  wall  must  be  so  constructed  as  to  resist 
heavy  strains  from  the  ships  that  would  come  in  contact 
Avith  its  outer  edge  and  moor  at  the  dock.  Then,  too,  it 
must  resist  the  heavy  impact  thrusts  of  a  loaded  iron-ore 
boat  that  might  strike  it. 

3.  The  dock  wall  must  carry  heavy  loads  without  tend- 
ing to  slide  out  into  the  Avater. 

Eeinforced  concrete  offers  permanent  low-cost  construc- 
tion, strong  without  mass,  fireproof,  rustproof,  rotproof. 


Pig.   1 — Original  sketch,   1906.     Fig.   2 — Final   sketch,   1906 

FIGS.    1    AND    2.     FIRST   AND    FINAL   DOCK   WALLS    OF 
CLEVELAND    DOCK   ENGINEERING    CO. 

We  liad  specialized  in  reinforced  concrete  and  usually  saw 
things  in  terms  of  that  material. 

We  went  at  this  problem  as  thoroughly  as  we  could. 
The  technical  libraries  were  combed  for  all  the  informa- 
tion on  dock  construction  we  could  get.  Finally,  out  of 
the  mass  of  preliminary  sketches  and  studies  we  evolved 


a  dill'crcnl   struct ure,  what   seemed  to  us  to  be  a   fuiida- 
nicntally  new  idea  in  dock  design  and  construction. 

'i'lie  accompanying  sketches  show  how  this  idea  grew. 
i'"ig.  I  is  the  first  delinite  study.  The  idea  was  to  inak(? 
the  (ill  take  the  place  of  the  mass  concrete  and  to  tie  the 
dock    Imck    into    the   land    by  a   reinforced-concrete   lloor. 


tsspBtna^ 


Pig.  3 — Patent  drawing, 

1897 


Fig.  4 — Wall  at  Southamp- 
ton, 1898 


FIGS.    3   AND   4.     H JONNKKIQUl-]   I'ATIONTED   DOCK   WALL 

Leaving  out  mention  of  several   intervening  studies,  we 
finally  arrived  at  a  design  about  like  that  shown  in  Fig.  2. 

This  study  developed  a  great  horizontal  girder  to  with- 
stand impact  thrust.  The  dock  wall  was  essentially  a 
giant  I-beam  with  the  lower  flange  on  the  shore  side 
e.ttended  back  indefinitely  to  a  tight  wall  on  the  shore. 
The  web  and  upper  flange  were  braced  by  heavy  buttresses 
14  ft.  on  centers.  The  piling  required  was  minimum,  the 
floor  of  the  river  was  unobstructed,  a  tight  wall  at  the 
shore  edge  kept  the  fill  dry  and  the  greater  the  load  the 
greater  the  stability  of  the  dock  wall.  The  cost  of  this 
wall,  as  originally  submitted  in  an  informal  proposal,  was 
about  $23  per  foot,  about  one-third  of  the  original  mass- 
concrete  design  that  followed  accepted  standards. 

So  far — -so  good.  Our  design  ^ooked  good  from  an 
engineering  and  from  a  financial  viewpoint.  But  it  was 
a  new  departure,  an  original  development.  Before  our 
work  was  accepted,  we  had  to  build  at  our  risk  a  30-ft. 
test  section.  This  was  loaded  with  600,000  lb.  of  pig 
iron.  The  load  was  concentrated  in  -t  sq.ft. — an  area  2x2 
ft.  The  settlement  of  the  dock  wall  under  this  load  was 
practically  nil.  The  thing  was  a  success.  We  had  devel- 
oped a  new  and  a  less  costly  way  of  building  docks,  a 
better  way  apparently. 

There  were  some  changes  in  the  conditions — loads 
were  increased  and  the  concrete  in  the  floor  made  heavier, 
with  additional  reinforcing  steel,  bringing  the  cost  of  the 
dock  up  to  $28.40  per  lineal  foot.  The  1,000  ft.  of  dock 
was  completed  in  1907.  It  has  given  satisfactory  service 
every  dav  since.  The  cost  for  upkeep  has  been  practically 
nil. 

Now,  in  view  of  the  rather  sweeping  statements  in  your 
editorial  that  patents  on  reinforced-concrete  construction 
are  not  real  inventions  and  that  they  interfere  with  the 
free  work  of  engineers  just  let  me  ask  you  what  there  is 
under  the  conditions  which  you  apparently  advocate  to 
encourage  original  work  on  the  part  of  the  engineer.  If 
we  had  been  mechanics  and  our  office  a  machine  shop,  if 
we  had  been  chemists  and  our  office  a  laboratory,  the 
product  of  our  earnest  original  effort  might  have  been  a 
unit  or  a  definite  process  defined  by  set  formulas.    As  it 
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was,  our  engineering  ollice  was  our  laboratory;  the  build- 
ing site  was  our  experiment  station.  We  developed  new 
methods,  accomplishing  better  ways  of  doing  a  thing. 
Our  work  and  the  work  of  countless  other  engineers  along 
similar  lines  have  been  just  as  true  inventions  as  if  they 
had  been  carried  on  with  test  tubes  and  scales. 

We  want  to  draw  a  distinction  here  and  not  try  sweep- 
ingly  to  defend  all  reinforced-ooncrete  patents,  for  many 
of  them,  just  like  many  patents  in  any  field,  have  been, 
as  you  say,  entirely  unjustified,  for  they  have  not  been 
the  result  of  honest  invention,  honestly  developed.  Isn't 
it  true,  though,  that  to  a  great  extent  all  patents  cover  a 
way  of  doing  a  thing?  Why  should  not  designs  prepared 
under  and  protected  by  patents  be  just  as  tangible  a 
salable  article  as  a  piece  of  patented  electrical  equipment  ? 

We  believe  that  it  would  be  much  better  for  society  as  a 
whole  to  encourage  by  patent  protection  more  efficient 
development  of  engineering  and  construction  methods. 
In  its  best  sense  isn't  a  patent  a  trust,  a  trust  from  all 
the  people  to  an  individual  ?  This  trust  should  carry  with 
it  the  moral  obligation  to  use  that  patent  for  the  good  of 
the  people,  reserving  a  fair  reward  for  effort,  ability  and 
inventive  genius.  As  a  patentee  an  engineer  becomes 
essentially  the  trustee  of  a  newer,  a  better,  a  less  costly  way 
of  accomplishing  a  certain  result.  The  patentee  further 
becomes  responsible  for  the  proper  development  and  appli- 
cation of  this  method.  What  would  be  everybody's  busi- 
ness is  nobody's  business,  and  patent  protection  in  the 
last  analysis  is  simply  a  way  of  making  one  man  respons- 
ible, holding  him  responsible  and  giving  him  every 
encouragement  and  aid  in  developing  the  better  method. 

Engineering  News,  instead  of  confining  itself  to 
destructive  criticisms  of  existing  conditions,  might  well 
see  the  situation  in  its  broader  aspects  and  help  construc- 
tively to  work  out  conditions  which  will  in  some  way 
encourage  original  work,  protect  and  reward  the  engineer 
who  does  original  work.  J.  D.  Carey, 

Cleveland  Dock  Engineering  Co. 

Cleveland,  Ohio,  Mar.  27,  1916. 

[In  answer  to  the  essential  criticisms  of  Mr.  Carey, 
criticisms  which  seem  to  be  in  nowise  justified  by  the 
editorial   paragraphs   quoted,    we    can   only    repeat   that 


FIG.    5.     COMPARISON    OF        FIG.   6.     TYPICAL  MASONRY 
HENNEBIQUE         AND  DOCK   WALL   OVER 

CLEVELAND  WALLS  WATER 

invention  is  necessary  to  a  patent.  Development  work 
is  taken  into  account  when  invention  is  assured  or  in 
doubt,  but  one  cannot  secure  the  monopoly  rights  in  a 
method  or  device  by  study,  tests,  development  or  promo- 


tion,  however   arduous   and   lengthy,    if   the    mclhod   or 
device  is  assuredly  not  original  to  the  promoter. 

It  is  in  this  particular  that  most  of  the  rciuforced- 
concrete  structural  patents  are  subject  to  criticism.  In 
the  decade  from  1895  to  1905  a  group  of  European  engi- 
neers and  contractors  were  developing  on  the  Continent 
elaborate  .systems  of  reinforced  concrete  af  a  time  when 
American  engineers  were  practically  ignorant  of  the  exist- 


FIG.    7.     DOCK   WALL   AT   YMUIDEN,    HOLLAND,    BUILT 
BEFORE  1904 

enco  of  such  a  material.  The  record  of  European  achieve- 
ment is  fairly  complete  in  foreign  texts,  so  much  so,  in 
fact,  that  practically  every  American  structure,  though 
honestly  thought  to  be  novel  by  its  supposed  inventor,  can 
be  duplicated  in  French  and  German  literature  of  one  to 
two  decades  ago.  ThoSe  that  cannot  be  so  duplicated  can 
generally  be  shown  to  be  but  the  result  of  an  orderly 
process  of  design  possible  to  any  technically  trained  man. 
The  existence  of  a  previous  similar  design  in  any  publica- 
tion is  a  legal  bar  to  a  patent;  the  question  of  what  is  an 
orderly  process  of  design  and  what  is  invention  must  be 
left  in  a  specific  case  to  the  judgment  of  the  court. 

The  dock-wall  patent  held  by  Mr.  Carey's  company 
(United  States  Patent  No.  1,089,405)  is  a  very  good 
illustration  of  all  these  arguments.  We  do  not  propose  to 
investigate  the  legality  or  technical  value  of  that  patent. 
It  has  already  been  upheld  in  the  one  lower  court  into 
which  it  has  been  brought,  and  the  structure  which  it 
describes  is  by  no  means  common.  But  Mr.  Carey's  letter 
gives  rather  a  false  impression  of  the  addition  to  engineer- 
ing science  made  by  his  company  in  its  development  of 
the  dock  wall  for  the  Cleveland  Furnace  Co.  and  over- 
emphasizes the  novelty  of  the  structure. 

In  1897  F,rangois  Ilennebique  received  a  British  patent 
(10,203*'')  on  "an  improvement  in  piles,  quays  and 
retaining  walls"  in  which  ap])eared  the  drawing  shown  in 
Fig.  3.  In  1898  the  wall  illustrated  in  Fig.  4  was  built, 
after  this  patented  design,  at  Southampton,  England. 
This  wall  embodies  every  feature  of  the  Cleveland  wall 
except  that  of  extension  over  the  water.  Whether  such 
an  extension  warrants  a  patent  only  a  court  can  deter- 
mine, but  the  two  sketches  (Fig.  5)  show  clearly  that 
Mr.  Carey's  engineers  in  their  study  of  the  wall  were  up 
against  a  problem  in  design  rather  than  in  invention.  By 
moving  the  tight  wall  of  sheet  piles  back  from  the  face 
of  the  wall  the  upper,  or  Ilennebique,  wall  becomes  the 
lower,  or  Cleveland,  wall  in  its  essentials.  Anything  else 
in  the  later  wall  contains  nothing  beyond  the  elements  of 
design. 

Furthermore,  the  extension  over  the  water  was  not  new. 
Dock  and  quay  walls  of  the  type  shown  in  Fig.  6  are  of 
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vcrv  loiiLT  stiiridin;,'.  'I'lu'  ilill'civiict'  liclwcfii  tliiil  wiill 
ami  the  one  in  Fi<,'.  'i  is  incirly  (iiic  of  iiiiilcrinl.  'I'lic 
courts  arc  not  united  as  to  wlictlicr  in  rcinl'oi'ccd  conci'cl<' 
the  use  ol'  anollicr  ninlerial  constitntcs  inxcntion. 

lOven  direct  anticipation  ol'  tiie  Cleveland  wall  can  lie 
found.  'Pile  drawinLT  in  Fi^'.  7  is  a  re|>ro(!u<'tion  I'roni  a 
pajicr  read  hcTorc  tlic  Intcrnatinnaj  l'!ni,'incerin>,'  Con^'rcss 
at  St.  lionis  in  IDii  |  nnil  is  sketched  I'mni  a  drawin^^  in 
"'Pransactions"  of  Ihc  American  Society  of  Civil  hlnui- 
neer.s.  Vol.  51,  A,  l!MI.-).  It  is  a  wall  at  Vniniden,  llolhiud, 
and  possesses  all  the  runihinirntals  of  Ihc  Cleveland  wall 
— that  is.  pile  rows  in  the  water  suppoi-tini^-  an  earth- 
loaded  deck  extending-  hack  to  a  ti^dil  wall  that  ictains 
the  hank.      It   is  of  reinl'orced  concrete. 

.\ll  this  docs  not  pretend  to  he  an  exhaustive  infpiiry 
into  the  validity  of  the  Cleveland  Dock  En<>;ineering  (Jo.'s 
patent  rights.  So  far  as  we  know,  that  company  is  nioiHs 
interested  in  designinir  and  huildin<,'  structures  than  it  is 
in  collectinsj  royalties — which  is  more  than  can  he  said  of 
some  structural  i)atentees.  But  it  does  exjjlain  why  enfji- 
iieers  resent  some  claims  of  structural  |)atentecs. — 
Editor.] 


Keaira^  Oe'^©]l<0)p©(dl 

Sir — 1  was  particularly  interested  in  reading  the  timely 
and  logical  editorial  in  Engineering  News  of  Apr.  20, 
1916,  p.  461,  under  the  title  "Inconibustihle  Con- 
struction" because  of  its  direct  relation  to  two  distinct 
lines  of  work  upon  which  I  am  engaged.  The  first  of 
these  is  a  pamphlet  which  I  have  been  preparing  during 
the  past  year,  dealing  with  fire-resistive  construction  ancl 
fire  protection  for  dwellings.  I  expect  to  have  this  ready 
to  issue  in  about  three  weeks,  and  I  shall  be  inteiested 
in  having  your  comments  upon  my  method  of  treating 
the  subject.  The  second  activity  to  whiih  I  refer  is 
that  of  the  work  of  two  committees  u])on  lire-resistive 
construction — one  in  the  National  Fire  Protection  Asso- 
ciation and  the  other  in  the  American  Society  for  Testing 
Materials.  These  committees,  of  which  I  happen  to  be 
chairman,  are  working  along  somewhat  similar  lines, 
though  the  latter  committee  deals  only  with  standards 
for  test  requirements.  The  former  committee  has  a 
membership  of  17  experienced,  practical  and  very  active 
workers.  They  are  architects,  engineers  and  insurance 
men,  all  of  whom  have  had  years  of  training  in  the 
actual  doing  of  things;  and  I  may  say  that  I  never 
have  worked  with  a  more  interested  and  conscientious 
body  of  men.  This  committee  has  adopted  the  principle 
of  recognizing  three  grades  of  fire-resistive  materials 
and  construction,  and  following  the  plan  of  the  British 
Fire  Prevention  Committee  such  materials  or  construction 
when  properly  employed  would  render  "full,"  "partial" 
or  "temporary"  protection  for  the  specific  construction. 

In  harmony  with  this  idea  of  recognizing  different 
grades  of  fire-resistive  construction  the  Committee  on 
Fireproof  Construction  in  the  American  Society  for 
Testiiig  Materials  has  recently  accepted  the  same 
]3rinciple  and  in  its  future  work  will  undertake  to 
establish  standards  of  tests  for  each  grade.  In  order 
to  secure  the  best  results  and  avoid  duplication  or 
complication,  in  the  work,  an  endeavor  will  be  made  to 
.~eci;re  cooperation  between  the  two  committees. 


I  tiMiiiL'hl  yon  might  be  interested  in  knowing  that 
such  wnik  is  in  progress,  sinc(!  it  is  in  line  with  the 
views   expressed    in    the  editorial    previously   referred    to. 

Iii\    II.   Woni.soN, 
Considting    Kngineer,    National    I'.oaiil    ol'    l''irc    rndcr- 
wrilers. 
New  York  (Jily.  Apr.  ;;!l,  IIHC. 

Sir — In  your  issue  of  Feb.  II.  IDK;,  Jacob  M.  I'^riedland 
gi\cs  an  analysis  of  stresses  in  I'ivcls  used  in  direct 
tension  and  a|)parently  (inds  that  tension  tending  to 
separate  the  parts  adds  very  materially  to  initial  tension 
on  rivet  heads.  Mr.  Friedland  ridicules  the  statement 
(pioted  in  your  issue  of  July  22,  10]  5,  from  my  book 
"Steel    Designing,"    "A    little    analysis    will    show    that 


Fie.  4- 

SKETCHES   SHOWING   HOW   SPRING  ACTION   PREVENTS 
INCREASE   OP   INITIAL   STRESS 

j)ulling  on  the  head  of  a  rivet  already  in  stress  due  to 
shrinkage  does  not  increase  the  stress  on  the  rivet,  but 
relieves  the  pressure  on  the  plates,  unless  the  added  ten- 
sion exceeds  that  already  on  the  rivet." 

The  analysis  is  simply  this :  In  Figs.  1  and  4  there 
is  no  added  tension  on  the  bolt  until  the  surfaces  at  e 
are  separated,  since  the  springs  are  not  shortened;  that 
is,  until  the  reactions  on  these  surfaces  are  exceeded  or, 
in  other  words,  rmtil  the  original  tension  on  the  bolts 
is  exceeded  by  the  applied  forces. 

Mr.  Friedland's  analysis  is  at  fault,  because  he  assumes 
a  rivet  driven  through  a  perfectly  solid  piece  of  metal. 
Rivets  in  reality  hold  together  two  or  more  pieces  of 
metal  which  do  not  fit  perfectly  on  one  another.  Their 
tendency  to  separate  acts  like  the  springs  of  Figs.  1  and  4, 
as  illustrated  in  Figs.  2  and  3.  The  amount  of  tiiis 
spring  in  the  plates  is  so  large  in  comparison  with  the 
almost  infinitesimal  thinning  of  the  plate  cme  to  com- 
pression that  the  latter  can  safely  be  neglected. 

It  is  conceded  that  if  each  head  of  a  rivet  were  taken 
hold  of  by  a  pair  of  forceps,  the  increased  tension  would 
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be  that  exerted  by  the  forceps;  and  if  the  tension  could 
be  applied  by  thin  plates  innnediately  under  both  heads 
of  a  rivet,  a  large  increase  in  tension  would  result.  But 
this  is  not  the  nature  of  structural  details.  A  tension 
detail  is  usually  only  a  i)art  of  a  larger  detail.  The 
actual  tension  applied  is  usually  local  on  a  few  rivets, 
while  the  resistance  is  general  in  the  member  to  which 
attachment  is  made.     Siu'h  detail  corresponds  to  Fig.  4. 

Edwaud  (Jodfuey. 
Monongahcla  Bank  Building,  Pittsburgh,  Penn., 
Mar.'  l(i,  1916. 


Be^^^re  olf  ttlhx©  Dog  2 

Sir — Referring  to  the  article  in  Eriginrcriiif/  News, 
Mar.  30,  1916,  on  the  collai)se  of  the  pony-truss  bridge 
at  Johnstown,  Penn.,  I  have  had  occasion  several  times 
to  examine  highway  bridges  in  which  the  bottom  chords 
and  lower  ends  of  diagonals  had  rusted  out  and  have 
concluded  beyond  a  doubt  that  the  eating  away  of  the 
members  is  caused  by  the  use  of  the  bridge  by  dogs  as 
a  water-closet.  From  the  diagram  with  the  article  re- 
ferred to,  it  can  be  noted  that  the  drip  of  urine  striking 
member  UiL.j  would  fall  on  the  bottom  chord  directly 
under  and  might  cause  the  break  there. 

We  recently  repaired  a  foot  bridge  for  the  Botany 
Worsted  ^lills  at  Passaic,  N.  J.,  where  the  evidence 
against  the  dogs  was  unmistakable. 

The  remedy  would  seem  to  be  to  put  up  a  plank  guard 
that  would  present  a  smooth  surface  about  18  in.  high 
on  each  side  of  the  truss.  E.  G.  Trowbiudge, 

Engineer,  Passaic  Structural  Steel  Co. 

Paterson,  N.  J.,  Apr.  6,  1916. 


IUsi^!FS  off  SotLBEadl  nEa  AtmdlStos'ntiainffis 

Sir — The  acoustic  properties  of  a  building  are  popularly 
supposed  to  be  the  result  of  mere  chance.  This  supposi- 
tion, founded  on  ignorance,  doubtless  accounts  for  many 
beautiful  public  buildings  put  up  at  large  expense  turning 
out  to  be  acoustic  disappointments  and  worse. 

The  voice  of  a  speaker  in  the  auditorium  of  the  Ciiam- 
ber  of  Commerce  in  one  of  our  ]\liddle  West  cities  sounded 
like  a  voice  in  a  sepulcher  because  of  sound  vibration, 
until  the  walls  of  the  aiulitorium  were  covered  with  a 
sound-wave  absorbing  material.  A  great  church  fared 
but  little  better.  Quite  recently  a  chapel,  an  architec- 
tural jewel  set  ideally  in  the  edge  of  a  city  park,  turned 
out  so  bad  acoustically  that  but  70%  of  the  words  of 
the  speaker  could  be  heard.  It  is  impossible  to  listen  with 
enjoyment  to  an  address  in  a  convention  hall  in  a  city 
on  the  Pacific  Coast,  because  of  sound  vibrations,  due 
probably  to  defective  interior  design. 

An  amusing  incident  caused  by  poor  acoustics  occurred 
during  a  xylophone  solo  in  a  concert  held  in  the  con- 
vocation hall  of  the  University  of  Illinois.  The  orchestra 
leader  heard  the  echo  louder  than  the  instrument  itself 
and  beat  time  to  the  echo.  The  echoes  have  since  been 
reduced  by  wall  hangings. 

Notable  .among  buildings  having  excellent  acoustics  is 
tiu'  Hill  auditorium  at  the  University  of  Michigan,  seat- 
ing some  5,000  persons.  The  new  Boston  opera  house, 
built  after  consultation  with  experts,  is  an  eciually  fine 
example  of  the  application  of  the  laws  of  sound  to  archi- 


tecture. The  Mormon  Tabernacle  at  Salt  Lake  City, 
holding  8,000  comfortably,  has  long  been  famed  as  the 
j)lace  where  a  pin  may  be  heard  drop  at  a  distance  of 
200  ft.  The  acoustics  of  this  auditorium  was  a  piece  of 
good  fortune. 

Next  to  architects,  engineers  ought  to  know  and  tell 
the  public  that  the  laws  of  sound  as  applied  to  auditor- 
iums are  now  so  well  understood  that  the  acoustic  prop- 
erties of  any  structure  can  be  definitely  determined  before 
a  single  stone  is  laid.  It  is  the  contention  of  eminent 
physicists  who  have  made  a  study  of  the  subject  for  two 
decades  that  with  very  little  additional  expenditure  the 
structure  may  be  designed  so  that  both  speaker  and  music 
may  be  heard  Avithout  effort.  If  builders  could  be 
brought  to  give  heed  to  architectural  acoustics,  just  as 
tiiey  give  attention  to  strength,  firejjroofing  and  similar 
features  considered  necessary,  there  would  be  no  need 
for  suffering  acoustic  disappointments. 

Lexington,  Ky.,  Mar.  19,  1916.  D.  P.  Clevens. 

[From  Prof.  Dayton  C.  Miller,  Department  of  Physics, 
Case  School  of  Applied  Science,  Cleveland,  Ohio,  we  leam 
that  in  his  opinion  the  most  important  useful  published 
information  on  the  acoustics  of  auditoriums  is  by  Prof. 
W.  C.  Sabine,  of  Harvard  University,  in  "The  American 
Architect,"  Vol.  68  (1900),  pages  .3,  19,  35  and  43  and 
Vol.  104  (1913),  pages  257  to  279.  The  earlier  articles 
deal  with  reverberation  and  the  later  one  with  echoes. 
Another  useful  reference  is  to  a  pamphlet  of  32  pages, 
"Acoustics  of  Auditoriums,"  by  Prof.  P.  R.  Watson,  in 
Bulletin  73  of  the  Engineering  Experiment  Station  of 
the  University  of  Illinois.  This  pamphlet  contains  an 
extensive  bibliography  of  the  subject. — Editor.] 


The  Needles  Bridfire  AcroMs  the  t'€>Iorado  River,  between 
Arizona  and  Calfornia,  clescribcd  in  "EnjjineerinK  News,"  Apr. 
6.  1916,  1).  672,  was  fabricated  by  the  Kansas  City  Structural 
Steel  Co.,  not  the  Kansas  City  Bridge  Co.,  as  stated  in  that 
article. 

Cost  of  Cement  Testinie — In  the  article  with  the  foregoing- 
title,  by  Frank  H.  Carter,  published  in  "Ensineerinj?  Xews" 
of  Mar.  9,  1916,  p.  471,  in  the  table  of  "Cost  of  Apparatus"  the 
item  "1  three-section  gage  mold,  ?9.60"  should  be  corrected 
to  read  "2  three-section  gage  molds,  $19.20,"  making  the  total 
of  the  table  $219.52.  "Cost  per  barrel"  should  also  be  changed 
from  "4.20c.  to  read  "4.39c." 

A  !((2,0OO,0OO  DamnRe  Suit  brought  by  Memphis,  Tenn., 
against  the  St.  Francis  Levee  Board  for  overflow  claimed  to 
have  been  caused  by  the  raising  of  levees  near  Memphis  has 
been  denied  on  demurrer  by  the  United  States  District  Court 
at  Little  Rock,  Ark.  The  court  held  that  the  levees  were 
intended  to  be  permanent  and  that  the  Levee  Board,  the  Mem- 
phis Bridge  Co.  and  various  railroads  that  were  made  parties 
to  the  suit  were  justified  in  raising  the  levees  to  a  height  suffi- 
cient to  protect  the  property  behind  them. 

East  Iliver  TunnelH  Sho«-  >'o  Movement — Engineers  of  the 

Public  Service  Commission  for  the  First  District  have  just 
reported  the  result  of  an  inspection  of  the  south  tube  of  the 
Battery-Joralemon  St.  subway  tunnel  under  the  East  River. 
The  inspection  was  made  to  ascertain  the  extent  of  change, 
if  any,  in  the  position  of  the  tube  since  the  time  of  its  com- 
pletion in  1908.  Careful  observations  were  made,  and  it  was 
found  that  during  the  period  of  eight  years  in  which  this 
tube  has  been  in  daily  operation  there  has  been  absolutely 
no  settlement.  Other  observations  showed  that  there  had 
been  no  movement  whatever  in  a  lateral  direction.  E.\amina- 
tion  of  the  lining  of  the  tube  showed  that  the  leakage,  which 
has  always  been  slight,  has  materially  decreased  during  the 
period  of  operation.  The  engineers  will  make  a  similar 
inspection  of  the  north  tube  of  the  same  tunnel  within  a  short 
time. — Public  Service  Commission,  New  York,  Weekly  Bulletin. 
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Sfi^ould  dmf^ineeriir&i^  Societies 
Pass  om^  F^bllic  Questios^s? 

I>v   il  (  (;ii  .1.  Dri'i'iKM)* 

A  short  tiiiu"  !)<;()  ii  rt'iiirori'cd-ioiu  ri'tc  slnictinc  \v;is 
bciiij;  hiiili  in  a  ccrlaiii  rily  umlcr  llu'  sii|)i'rvisi<)ii  of  ilmt 
citv's  cii^'iiu'cr.  Ikcrollcd  stcrl,  iMiiploycd  as  the  I'diildic- 
in>j  material,  was  ohjcitcd  to  l)y  one  of  the  city  aldcniuMi, 
who  l)roii<,dit  tho  matter  to  tlie  notice  of  the  council.  Tiie 
city  on^rineiT  was  asked  to  e\])lain.  The  arfxuinent  fast 
defivnerated  to  the  see-saw  oiih'i',  and  a  deadlock  I'esuited. 
The  pajiers  tlien  took  a  lively  interi'st  in  the  matter,  and 
last  of  all  that  Colossus  of  astute  intellifioiU'O — the  man- 
in-t he-street — hejian  to  rurhish  up  some  of  the  minor  parts 
of   his   suliconsrious   stratum. 

^\'llen  a  deadlock  is  established  in  a  controversy,  one  of 
the  contendinij  parties  is  very  apt  to  undertake  hasty 
action.  Otlierwise,  complete  collapse  results.  In  this 
jiarticular  case  the  council,  instead  of  taking  the  matter  in 
hand  and  obtaining  a  report  on  the  dispute  by  some  com- 
l)etent  person,  collapsed. 

Wliat  next  liappened  was  to  the  writer  incomprehensible. 
An  engineering  society,  uninvited,  informed  the  council 
that  it  would  be  pleased  to  go  into  the  matter,  its  services 
to  be  given  free.  The  old  adage,  "Beware  of  entering  into 
a  quarrel,"  etc.,  had  no  terrors  for  the  society.  It  did  not 
occur  to  the  members  that  they  were  exposing  themselves 
to  a  rebuff  in  case  the  council  awakened  to  a  sense  of  its 
responsibility  and  again  took  the  matter  into  its  own 
hands. 

This  incident  Ijrings  up  the  ([uestion.  Have  our  engineer- 
ing societies  the  right  to  assume  the  role  of  adjudicator 
on  all  subjects  of  an  engineering  nature?  The  writer 
wishes,  if  possible,  to  ascertain  on  what  aiithority  some 
individuals  have  assumed  to  pass  upon  engineering  mat- 
ters and  then  branded  their  findings  with  the  name  of 
an  engineering  society.  In  looking  through  the  consti- 
tutions of  engineering  societies  it  is  difUcult  to  fmd  any 
laws  or  rules  that  clothe  the  memhers  with  judicial  author- 
ity. Neither  has  the  WTiter  ever  heard  of  any  unwritten 
law  or  custom  bearing  on  the  subject.  From  this  he  con- 
cludes that  the  members  of  our  societies  never  intended 
that  their  names  should  be  used  in  public  investigations 
such  as  that  just  cited. 

Xo  matter  how^  high  sounding  our  societies'  titles  may 
be,  we  should  never  lose  sight  of  the  fact  that  these  asso- 
ciations are  composed  of  fallible  men.  Our  societies  gen- 
erally recognize  this  fact,  and  for  this  reason  they  have 
not  included  in  their  plan  of  organization  any  provision 
for  investigations  of  a  public  nature.  As  an  illustration 
of  the  statement  that  engineering  societies  are  composed 
of  fallible  men,  the  writer  asked  one  of  the  executives  of 
the  society  that  jjroposed  the  investigation  referred  to  what 
his  views  were  on  the  subject.  This  gentleman  said  that 
he  did  not  care  two  straws  whether  any  reinforcing  was 
used  in  the  structure  or  not !  This  statement  is  analogous 
to  that  of  a  haker  who  informs  you  that  he  can  make 
currant  bread  without  currants. 

When  a  society  intrudes  in  such  a  manner,  we  naturally 
ask  ourselves.  What  is  this  being  done  for?  It  is  said 
that  there  is  never  a  good  action  done  but  that  there  is  a 
small  grain  of  bad  in  it.  The  truth  of  this  saying  can  be 
seen  on  a  moment's  reflection.     Did  the  societv  offer  its 


services  with  the  intention  of  placing  its  decision  in  tiic 
( alcgory  of  "no  higher  a|)peal,"  or  was  there  some  extrane- 
ous consideration  ? 

If  the  intention  was  to  place  the  linding  of  the  society 
alHi\c  the  opinion  of  the  individual,  then  th(!  society  Ih 
(  urtailing  the  freedom  of  the  profession.  If  the  intention 
was  to  allay  llic  public's  fear  concerning  the  material 
under  discussion  and  if  the  finding  was  given  with  respect 
lo  lliis,  then  the  interference  of  the  society  was  most  harm- 
ful. Such  a  decision  would  have  an  influence  not 
ni.'asured  by  the  engineering  ability  of  the  investigators 
at  all,  but  measured  .solely  by  the  good  or  bad  judgment 
of  the  men  composing  the  committee.  Nevertheless,  the 
committee's  decision,  being  announced  as  an  action  of  the 
society,  would  have  with  the  public  a  weight  that  it  other- 
wise would  not  have.  If  engineering  .societies  are  going  to 
interfere  when  and  where  they  think  proper,  what  will  be 
the  state  of  mind  of  the  private  practitioner?  He  will 
never  know  when  he  may  be  brought  to  account. 

Engineering  has  long  passed  the  stage  of  mere  algebraic 
formulas.  We  are  no  longer  dealing  only  with  the  x's 
and  the  t/'s;  other  elements,  often  very  difficult  to  esti- 
mate, have  entered  into  the  calculation.  They  may  take 
the  form  of  expediency  or  they  may  he  cost  figures  or  they 
may  come  imder  some  other  head.  These  other  elements 
have  under  present  conditions  a  strong  influence  on  our 
engineering  calculations.  They  are  often  the  controlling 
considerations.  In  other  words,  they  are  functions  of  our 
engineering  problem  and  will  often  detennine  the  success 
or  failure  of  a  scheme.  Our  engineering  societies,  judg- 
ing from  their  constitutions,  are  not  concerned  with  any- 
thing outside  engineering  science,  so  the  harmonizing  of 
this  science  with  general  advancement  should  be  left  with 
the  private  practitioner.  For  these  reasons  the  writer 
believes  that  our  societies  should  not  take  upon  themselves 
the  role  of  "courts  of  appeal." 

The  simple  and  portable  washer  shown  in  the  accom- 
panying illustration  is  intended  especially  for  cleaning 
and  grading  material  at  small  concreting  plants  or  on 
small  jobs  wdiere  the  washing  must  be  done  near  the  work. 
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•Consulting    Engineer.     309    Beveridge    Building,    Calgary, 
Canada. 


FIG.    1.      PORTABLE   WASHER   FITTED   WITH   ROTARY 
SCREEN 

The  machine  may  be  placed  under  a  platform  having  a 
trap  or  hopper,  so  that  the  material  can  be  delivered  di- 
rectly into  it  from  scrapers  or  wagons.  Fig.  2  gives  the 
construction,  and  Fig.  1  shows  one  of  the  machines  with 
a  double-cylinder  rotary  screen  attached. 
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The  wa:hcr  consists  of  a  steel  dnini  al)o\U  ;iO  in.  in 
tlianieter  and  8  ft.  long,  having  cast-iron  heads,  which 
rest  on  rollers.  The  drum  is  revolved  by  a  sprocket  chain 
that  passes  around  one  of  the  drum  heads  and  over  a 
pinion  geared  to  a  shaft  wliich  may  be  belted  to  a  2-hp. 
engine  or  motor.     The  drum  runs  at  about  6  r.p.m.     To 

Sprocket,  7  Teeth- 
6ear,54  Teetti- 


Cosimp.ellatlflOKa  fos' 


Elev.  of  Feed  End 


Elev-  of  Discharge  End 


FIG.    2.      rORTABLE   WASHER   FOR   CONCRETE   MATERIAL 
Stocker    Concrete    Material    Co. 

the  shell  of  the  drum  are  riveted  horizontal  angles  to 
which  steel  j^lates,  or  shelves,  are  attached.  Within  it 
also  is  a  series  of  inclined  chutes  of  spiral  form.  These 
are  adjustable  and  can  be  shifted  to  any  desired  angle, 
according  to  whether  the  material  contains  much  or  little 
foreign  matter  and  must  be  passed  through  slowly  or 
rapidly. 

The  drum  is  partly  filled  with  water,  which  enters  at 
one  end.  The  gravel  is  delivered  to  a  feed  hopper  (at 
the  opposite  end  from  the  water  feed)  and  falls  to  the 
bottom  of  the  drum.  The  horizontal  ribs  in  the  drum 
carry  the  gravel  up  until  it  drops  into  the  iirst  chute, 
by  which  it  is  delivered  a  little  farther  forward  and 
dropped  into  the  water,  to  be  again  carried  up  and  dropped 
into  the  next  chute.  As  the  gravel  moves  forward,  it 
meets  cleaner  water;  and  by  the  time  it  reaches  the  end 
of  the  drum  the  washing  is  completed.  The  washed 
product  may  be  delivered  to  a  screen  attached  to  the  drum, 
as  in  Fig.  1,  or  to  a  conveyor  or  storage  hopper. 

The  M^asher  is  mounted  on  a  frame  S^xlO  ft.  and 
weighs  about  2,000  lb.  complete.  Its  capacity  is  50  to 
()0  yd.  per  10-hr.  day,  \vith  a  water  supply  of  10  to  15 
gal.  per  min.  It  can  be  fitted  with  a  rotary  pump,  if 
desired.  It  is  used  on  contract  work  and  at  gravel  pits 
or  stone  quarries,  also  for  cleaning  the  sand  at  water- 
filtering  plants.  Larger  machines,  handling  200  to  1,800 
cu.yd.  per  day,  are  built  for  service  at  large  concrete 
and  gravel  plants  where  the  material  is  delivered  to  stor- 
age bins.  These  machines  are  built  by  the  Stocker  Con- 
crete Material  Washer  Co.,  Highland,  111. 
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Adequate  and  sanitary  housing  accommodation  for 
men  engaged  on  railway  construction  and  maintenance 
work  is  considered  by  the  National  Americanization  Com- 
mittee, of  New  York,  as  one  imjjortant  means  of  conserv- 
ing the  supply  of  unskilled  lal)or  and  promoting  a  higher 
standard  of  living  among  the  foreign-born  workmen. 
With  this  in  view  it  has  instituted  a  competition  of 
designs  for  substitutes  for  the  old  box-cars  frequently 
used  in  housing  construction  gangs.  The  committee 
points  out  that  men  who  have  lived  for  several  months  in 
a  construction  camp  where  old  and  crowded  box-cars 
are  the  only  dwellings  and  where  plumbing,  drainage  and 
sanitary  conveniences  are  not  provided  are  not  likely  to 
be  in  condition  at  the*  end  of  the  season  to  face  a  hard 
winter  in  city  factory  work.  Further,  many  of  these  men 
are  immigrants,  and  ordinary  camp  conditions  teach  them 
low  standards  of  living,  which  they  follow  when  they 
return  to  the  cities.  The  purpose  of  the  committee  is  to 
conserve  the  strength  and  energy  of  the  men  and  to 
promote  among  thorn  an  American  standard  of  living. 

The  specifications  covering  the  competition  state  that 
the  proposed  camp-car  outfit  should  permit  of  flexibility 
with  regard  to  the  number  of  men  to  be  accommodated 
l)oth  with  eating  and  sleeping  facilities.  Consideration 
will  be  given  to  economy  of  space,  arrangements  for  cloth- 
ing and  cubic  air-space  capacity.  It  is  assumed  that  there 
will  be  provided  a  site  with  spur  track  for  the  cars,  a  well 
or  other  supply  of  water,  and  old  passenger  cars  (50  ft. 
long  exclusive  of  platforms)  having  all  seats,  lamps  and 
other  movable  equipment  removed.  The  competition, 
however,  also  allows  designs  of  new  cars  constructed 
specially  for  camp  service. 

The  bunk  cars  should  be  so  cquip])ed  that  suitable  units 
will  afford  sleeping  accommodations  for  gangs  o|  different 
sizes.  Ordinarily  such  gangs  are  in  multiples  of  20.  One 
or  more  eating  cars  must  be  provided.  The  designs  must 
cover  heating,  ventilation,  means  for  frequent  fumigation 
and  for  making  the  cars  proof  against  vermin  and  flies. 
Adequate  toilets  must  be  shown,  at  least  150  ft.  from  the 
cars,  with  provision  for  making  them  flyproof  and  for  the 
use  of  deodorants.  Eeceptacles  must  be  provided  for 
kitchen  waste.  Drainage  of  the  site  must  be  provided 
and  the  system  described. 

The  drawings  required  include  a  general  plan  of  the 
camp  and  plans  and  sections  of  the  cars.  Three  prices 
are  offered:  $300,  $200  and  $100.  Designs  will  be 
received  until  June  1.  They  will  be  submitted  to  a  jury 
composed  as  follows:  R.  S.  Parsons,  Chief  Engineer,  Erie 
E.R. ;  James  B.  Brady,  Vice-President,  Standard  Steel 
Car  Co.;  George  A.  Cullen,  Passenger  Traffic  Manager, 
Delaware,  Lackawanna  &  Western  R.R. ;  Francis  A. 
Kcllor  (formerly  Chief  of  New  York  State  Bureau  of 
Industries  and  Immigration)  ;  Dr.  Andrew  J.  Provost, 
Lederle  Laboratories.  Information  as  to  the  details  of 
the  competition  may  be  obtained  from  the  National 
Americanization  Committee,  18  W.  34th  St.,  New  Y^ork. 
'W-. 

Electric  Power  Required  for  the  recent  Panama-Pacific 
Exposition  had  a  maximum  peak  of  8.200  kw.  This  came 
shortly  after  the  exposition  opened  on  Fol).  20,  1915.  During 
the  exposition  proper  the  total  energy  re<iuirecl  was  15, 986, OSS 
kw.-hr.;  including  the  pre-  and  post-exposition  periods,  the 
total  amounts  to  18,321,000  kw.-hr.  The  maximum  daily 
draft  was  80,000  kw.-hr.,  which  cost  $320,200. 
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Fodcnil  aid  In  lii^lnvay  constnictidii  was  sidcdarkcd 
in  the  Sciuiti"  on  Apr.  '^1.  after  Ww.  \>i\\  iiiakiiif^  ai)|ir(i|)ria- 
lions  for  surli  ((Uist  I'lul  ion  had  liccn  under  considei-ation 
by  the  Senate  for  three  days.  'Ihv  House  ])assed  hy  a 
larjije  majority  sovoral  weeks  af^o  the  Sliaekelford  hill 
ajipropriatin^  $3r),()()(),()00  for  Federal  aid  to  state  road 
eonstriietioii.  Tlie  Senate  eoininitteo  amended  tlie  Shack- 
elford hill  by  striking-  it  out  entirely  and  framing  a  new 
measure  appropriating  $5,000, 000  for  the  year  ending 
June  150,  191T;  $10,000,000  fur  the  following  year  and 
thus  increasing  by  annual  increments  of  $5,000,000  to  an 
ajipropriation  of  $25,000,000  in  the  year  ending  June  'M, 
]!)21. 

This  money  was  to  be  ex])ended  on  improvements  of 
rural  post  roads,  defined  as  "any  public  road  over  which 
the  United  States  mails  are  or  might  be  transported," 
with  the  exception  of  streets  and  roads  in  towns  of  2,500 
or  more  population  wliere  the  houses  average  closer  to- 
gether tlian  200  ft.  The  construction  of  these  roads  was 
to  be  in  charge  of  the  State  Highway  Departments  of  the 
several  states,  and  the  Federal  Government  was  to  con- 
tribute not  more  than  50%  of  the  cost  of  improving  the 
roads,  approve  plans  and  specifications  for  the  improve- 
ment and  inspect  the  work  to  see  that  it  was  done  in  ac- 
cordance with  the  plans.  A  large  number  of  senators 
from  the  West  and  South  favored  the  hill,  but  the  oppo- 
sition was  successful  in  preventing  a  vote  on  it. 
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Whether  by  clmnce  or  intent,  proof  positive  of  coopera- 
tion among  engineering  societies  was  afforded  within  a 
iveek  of  the  Conference  on  Engineering  Cooperation,  held 
in  Chicago  Apr.  13  and  11.  Reference  is  made  to  a 
discussion  of  the  relations  between  national  engineering 
societies  and  their  local  sections,  Avhich  was  held  at  the 
rooms  of  the  American  Society  of  Civil  Engineers  on 
Apr.  19  and  was  participated  in  by  representatives  of 
that  society  and  of  the  electrical,  mechanical  and  mining 
national  organizations. 

The  discussion  -was  opened  by  Charles  Warren  Hunt, 
secretary  of  the  American  Society  of  Civil  Engineers. 
Mr.  Hunt  stated  that  the  first  definite  proposition  for 
local  sections  was  taken  up  by  the  American  Society  of 
Civil  Engineers  in  March,  1905,  when  measures  were 
instituted  by  the  Board  of  Direction  to  get  the  opinions 
of  three  or  more  members  located  in  each  of  a  number  of 
different  cities  as  to  the  advisability  of  section  organi- 
zation. Sections  were  organized  in  Kansas  City,  San 
Francisco  and  Memphis  in  1905,  but  little  or  nothing 
has  been  heard  from  the  Kansas  City  or  Memphis 
sections.  The  San  Francisco  section  has  been  very  useful. 
In   1908  the   Colorado  Association    (as  these  American 


Society  sections  are  called)  was  organizi'd  with  head- 
(jHiirlers  lit  Deinci-.  At  present  there  are  15  local 
as>.(j(iiitions  of  n:end)ers. 

In  .laniiary,  II)|."),  a  pi'oposition  for  ilistrict  organi- 
zation aiiise.  .\  I'ccent  ballot  of  tli<'  scjciety  participated 
in  by  some  ;!.l()()  niendx'rs  showed  a  majority  in  favor 
of  district  organizations. 

l*'ollowing  the  remarks  by  Secretary  Hunt,  a  letter 
from  Pr<>sident  Cortbell  was  read.  He  suggested  a 
central  or  national  conference  comndttee  and  various 
local  conference  committees  of  re])resentatives  of  engi- 
neering societies.  He  also  favored  bringing  engineers 
not  members  of  any  of  the  societies  into  conference. 

S))eaking  for  the  American  Institute  of  Electrical 
Kngineers,  Paul  M.  Lincoln,  past-president,  stated  that 
its  movement  for  the  establishment  of  sections  was  l)egun 
in  1892.  The  first  section  was  formed  in  Chicago  in 
1893.  There  are  now  38  sections,  besides  53  student 
branches.  Stress  has  been  laid  upon  cooperation  between 
the  local  sections  of  the  institute  and  other  engineering 
bodies  in  the  same  city. 

The  American  Society  of  ^leclianical  Engineers,  said 
President  D.  M.  Jacobus,  now  lias  15  local  sections.  He 
stated  further  that  during  his  presidency  he  hoped  to 
visit  nearly  all,  if  not  all,  the  sections.  He  added  that 
engineers  must  get  over  the  idea  of  antagonism  and 
must   cooperate. 

The.  American  Institute  of  Mining  Engineers,  accord- 
ing to  Past-President  W.  L.  Saunders,  adopted  the  section 
plan  five  years  ago  and  now  has  15  sections.  Mr. 
Saunders  has  promised  to  go  to  Reno,  Nev.,  to  be 
present  at  the  organization  of  a  new  section  at  that 
point  in  a  few  days. 

Representatives  of  a  half-dozen  local  associations  of 
the  American  Society  of  Civil  Engineers  were  called 
upon  by  Vice-President  Clemens  Herchel,  chairman 
of  the  evening,  for  remarks.  Prof.  Charles  T.  ilarx, 
Palo  Alto,  Calif.,  felt  sure  that  the  San  Francisco 
Association  had  brought  engineers  into  more  public 
notice  and  had  made  better  feeling  among  the  engineers 
themselves. 

John  F.  Coleman,  New  Orleans,  outlined  a  scheme  of 
cooperation  among  the  engineering  societies,  both  national 
and  local,  and  also  of  cooperation  between  members  and 
nonmembers  of  engineering  societies. 

Frank  G.  Jonah,  St.  Louis,  said  that  no  papers  were  | 
read  before  the  St.  Louis  Association  of  Members  of 
the  American  Society  of  Civil  Engineers.  He  said  that 
association  takes  its  turn  with  other  local  sections  of 
national  societies  in  presenting  papers  at  the  Engineers 
Club  of  St.  Louis,  with  a  mendjership  of  some  500. 

Daniel  Bontecon,  Kansas  City,  Mo.,  said  that  the  Kansas 
City  Association  of  Members  of  the  American  Society 
of  Civil  Engineers  was,  as  has  already  been  stated,  first 
in  the  field,  but  it  was  still-born.  He  had  about  reached 
the  conclusion  that  local  organizations  should  confine 
their  efforts  to  local  matter — an  opinion  which  was 
expressed  by  some  of  the  other  speakers  as  well. 
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Prof.  George  F.  Swain,  Cambridge,  Mass.,  remarked 
that  tliey  were  all  members  of  one  profession  and  not 
of  several  and  could  accomplish  the  most  Ijy  cooperation. 
He  had  often  thought  of  what  would  be  the  best  way 
of  organizing  the  engineering  profession  if  it  were  not 
already  organized.  His  conclusion  was  that  a  single 
society  of  American  engineers,  with  sections,  would  liave 
l)cen  the  best  jilan. 

Herbert  S.  Crocker,  Denver,  said  the  Denver  Asso- 
ciation had  been  very  successful  in  getting  members 
acquainted  with  one  another  and  with  one  another's 
work.  Its  greatest  difficulty  is  that  of  expense.  The 
$2  annual  dues  are  too  small  to  enable  the  association 
to  accomplish  much,  and  the  parent  society  does  not 
rebate  from  annual  dues  to  it  in  order  to  help  sup])ort 
the  local  section. 

At  the  suggestion  of  Secretary  Hunt,  John  Bogart, 
who  was  secretary  of  the  Amei-ican  Society  of  Civil 
Engineers  before  any  of  the  other  national  cngineeiing 
societies  except  the  Mining  Engineers  was  formed,  was 
called  upon.  ]Mr.  Bogart  said  he  favored  local  sections. 
He  agreed  with  Professor  Swain  as  to  one  great  engineer- 
ing society  being  the  ideal  and  wished  that  there  had 
been  one  great  all-embracing  national  engineering  society. 
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How  to  lessen  sewer  stoppages  was  one  of  the  leading 
subjects  discussed  at  the  first  district  meeting  of  the 
newly  organized  New  Jersey  Sewage-Works  Association, 
held  at  Plainfield,  N.  J.,  on  Apr.  18. 

Stoppages  have  been  noticeably  reduced  at  Atlantic 
City,  said  Frederick  T.  Parker,  who  is  carrying  on  an 
educational  campaign.  The  means  adopted  to  this  end 
was  the  insertion  of  printed  matter  with  all  bills  sent 
out.  Somewhat  similar  experience  is  reported  from 
another  city,  where  circulars  have  been  distributed, 
bringing  home  to  householders  the  fact  that  upon  them 
finally  comes  the  extra  expense  of  sewer  maintenance 
due  to  their  carelessness  in  admitting  material  that 
would  stop  sewers.  In  still  another  city  troublesome 
stoppage  has  been  reduced  by  sending  bills  for  the  labor 
involved  in  removing  stop]iages,  accompanied  by  photo- 
graphs of  the  trash  removed. 

At  Riverside  a  trap  similar  to  a  grease  trap,  but  with 
a  netting  over  its  outlet,  has  been  used  to  catch  stockings 
and  towels  that  have  been  started  on  their  way  to  the 
street  sewer. 

Coming  now  to  the  subject  of  grease  in  sewers,  Mr. 
Parker  stated  that  Atlantic  City  passed  an  ordinance 
requiring  the  installation  of  grease  traps  on  every  house 
connection,  but  that  it  has  not  been  possible  to  enforce 
the  ordinance.  (It  should  be  mentioned  that  the  sewerage 
system  of  Atlantic  City  is  owned  and  operated  by  the 
Atlantic  City  Sewerage  Co.)  Mr.  Parker  stated  that 
records  from  an  average  cottage  in  Atlantic  City,  housing 
six  or  seven  people,  show  a  collection  of  li^  bbl.  of 
grease  per  year.  If  all  houses  and  hotels  had  grease 
traps,  the  10,000  bbl.  of  grease  could  be  collected  per 
year.  The  company  has  considered  making  an  attempt 
to  enforce  the  ordinance  and  letting  a  contract  for  the 
collection  of  the  grease. 

The  question  as  to  the  possibility  of  removing  roots 
from  sewer  pipes  by  means  of  chemicals  led  to  consider- 


able discussion.  It  was  the  consensus  of  opinion  that, 
whatever  means  might  be  taken  to  remove  roots,  the  pipe 
would  be  continually  clogged  by  new  growths  unless  tlie 
pipes  were  taken  up  and  relaid  with  bituminous  joints. 
Both  poplar  and  willow  trees  were  scored.  One  member 
reported  that  an  educational  campaign  had  resulted  in 
voluntary  cutting  down  of  all  poplar  trees  by  the  citizens, 
but  another  stated  that  the  mere  mention  of  cutting 
down  such  trees  in  his  town  had  been  met  with  so  much 
protest,  including  the  threat  of  court  action,  that  tin; 
project  had  been  abandoned.  I.  Z.  Collings,  Coilings- 
wood,  N.  J.,  said  that  the  life  of  a  house  connection  in 
a  yard  containing  a  weeping  willow  tree  was  only  one 
year. 

i%inm©ini  din  nail   C©ims(lntl^tlno3ia  @f 

To  guide  them  in  their  task  of  submitting  a  report  on 
the  revision  of  the  constitution  of  the  American  Society 
of  Civil  Engineers,  the  committee  having  the  matter  in 
charge  asked  the  directors  to  take  a  letter  ballot  on  six 
points.  The  vote  was  announced  informally  at  the  meet- 
ing of  the  society  on  Apr.  19.  Two  propositions  were 
carried  by  about  an  86%  vote  out  of  the  3,200  ballots 
cast.  These  measures  were  the  recent  suggestion  for 
organizing  the  society  by  districts  and  the  proposal  that 
the  Board  of  Direction  be  given  authority  to  discipline 
and  to  expel  members.. 

There  was  a  close  vote  on  the  admission  of  women  to 
membership  in  the  society,  with  the  negative  slightly  in 
excess.  On  the  question  of  admitting  salesmen  there  was 
a  decided  negative  majority.  Whether  professorial  duties 
in  an  engineering  school  of  recognized  standing  should  be 
held  to  be  equivalent  to  responsible  charge  of  engineering 
work  hereafter  was  decided  in  the  negative  by  a  58% 
vote.  The  proposition  to  raise  the  admission  require- 
ments for  membership  of  the  highest  grade  was  defeated 
by  an  actual  majority  of  24  votes. 


The  New  York  Central  West-Side  I-ine»'  grade-crossing- 
elimination  in  New  York  City,  as  noted  in  "Engineering 
News,"  Jan.  20,  1916,  p.  140,  has  progressed  to  the  stage 
where  detailed  plans  have  been  filed  with  the  Board  of 
Estimate  by  Port  Terminal  Committee.  Public  hearings  on 
the  proposal  will  be  held  before  final  action  is  taken  by  the 
city.  Two  original  sets  of  plans  have  been  prepared — one  for 
exhibition  at  the  Grand  Central  Terminal  offices  and  the  other 
in  the  City  Hall. 

To  Introduce  Anierlonn  (iuod.s  InJo  ItuNSin  the  American- 
Russian  Chamber  of  C^ommerce,  60  Broadway,  New  York  City, 
has  decided  to  prepare  a  handbook  on  American  financial  and 
commercial  conditions  for  exclusive  distribution  in  Russia. 
This  book  will  be  in  the  Russian  language  and  will  contain 
a  section  devoted  to  a  concise  and  summarized  survey  of 
industrial  and  commercial  conditions  in  this  country  and  a 
directory  of  selected  American  business  houses  prepared  to 
furnish  goods  to  the  Russian  market. 

Water-Works  ImprovomentN  at  Lawrence,  Kan.,  proposed 
for  immediate  execution  include  an  iron-removal  and  soften- 
ing plant,  pumping  eciuipnient,  flood  protection  and  exten- 
sions, of  the  distributing  system.  A  bond  issue  of  $200,000  for 
these  improvements  has  just  been  given  popular  approval. 
The  city  commissioners  have  invited  engineers  to  submit 
propositions  until  Apr.  24  for  doing  the  necessary  engineering 
work.  .\  month  or  so  ago  the  city  voted  to  buy  the  works 
of  a   private  company.      E.   H.   Dunniire   is  city   engineer. 

A  Bill   To   Kstabllsh   Knt^neerinR-  Experiment    Stations   has 

been  introduced  in  Congress  by  Senator  Newlands,  this  being 
the  bill  described  by  A.  A.  Potter  "as  proposed"  in  "Engineer- 
ing News,"  Nov.  18,  1915,  p.  995.     In  each  state  there  would  be 
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itHtiililt.'iliiMl  an  ixpi'i'iiiii'iit  Nlallon  to  nUkI.v  tlic  ilitalli'd  a|>iiU- 
<-iitluii  of  ciiKliici'i  liiK  loiil  iiiccliaiilc  urtH  to  tli<>  liuluHlricH  of 
tho  stntc — lnc-lii(lln»;  work  in  walci'  iiurincittlon,  Mfwani-  and 
WitHtOH  (llMpoHal,  Hood  proti-ctlon.  road  iMilldln^.  •'!<■.  lOach 
Htate  would  Kot  llfi.OOO;  the  HtatloiiM  would  l)f  undtT  tlii'  Mup- 
t>rvl»ton  of  tht<  Soorctary  of  the   Interior 

A  |I7,»IN>,(NN>  'rriiiik  lllKlifviiy  .s.vm«<>iii  tnr  ,\«-\v  .lornry  wnH 
aiitliorizrd  1>.\  the  r.ient  He.Mslcm  of  thi-  I.,enl.slaturo.  HUh- 
jeet,  liowever,  to  approval  b.v  roterenduni  vote  In  November, 
1916.  Thirteen  trunk  routes,  with  u  total  niileiiKe  of  nhout 
350,  tiro  eonitemplated.  Tho  $7,000,000  of  bonds  bears  i%  In- 
terest nnd  would  be  payable  $,')00,000  yearly.  This  payment, 
with  Interest  charKes.  would  be  met  from  the  stati'  iiintor- 
vehlele  license  funil.  The  routes  are  lal^J  out  In  peneral  terms 
In  the  lilll.  The  exact  details  of  tho  location,  tOKelh<-r  with 
construction  worlt,  will  be  in  charge  of  a  highway  com- 
mission of  six.  Kour  of  tho  nicnibeis  would  be  the  Governor, 
the  President  of  the  Senate,  Speaker  of  the  House  and  the 
State  Road  Commissioner  actlnR  ex  offlcio.  The  other  two 
members  would  be  the  Chairman  of  the  .'Senate  and  House 
Hinhway    l\immitto.s   of    the    Legislature    of    ISMfi, 

.\  Civillnn  lOiiulnerrN  TniiiiliiK  Hnttnlloii,  so  called,  has 
been  formed  by  some  400  of  the  men  in  New  York  City  who 
have  been  attendlns  the  lectures  Riven  under  the  auspices  of 
a  joint  committee  of  the  four  national  societies  having  head- 
quarters In  New  York.  These  men  have  been  taking  military 
instructions  at  the  Seventy-first  ReKiment  armory  on  Thurs- 
day afternoons  from  5:30  to  7  p.m.  and  at  the  Twenty-second 
ReRlment  armory  on  Tuesday  evenings  at  8.15.  The  object 
Is  to  Rive  such  military  training  as  may  be  available  to 
engineers  without  interference  with  their  regular  business 
duties.  The  work  will  include  military  drill,  in  close  and 
extended  order;  fleldwork,  both  tactical  and  engineering;  rifle 
practice;  and  week-end  encampments.  All  engineers  are 
welcome  at  these  drills,  and  they  may  enroll  by  applying  at 
either  armory.  This  battalion  will  continue  to  act  under  the 
auspices  of  the  Committee  on  Military  Engineering  Lectures. 
The  formal  organization  consists  of  an  executive  committee  of 
which  R.  S.  Buck,  Engineer  of  Maintcnance-of-Way  of  the 
New  Y'ork  Railways  Co.,  is  chairman;  the  secretary  is  C.  R. 
Hulsart,  Assistant  Engfneer  of  the  New  York  City  Board  of 
Water-supply. 
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Mr.  Harry  U.  Mowery  has  been  appointed  City  Engineer  of 
Wooster,   Ohio. 

Mr.  John  A.  Illiman,  Boone,  Iowa,  has  been  appointed 
County  Engineer  of  Boone  County,  in  charge  of  roads  and 
bridges. 

Mr.  James  L.  White,  formerly  employed  as  engineer  at  the 
Ames  Iron  AVorlis,  has  been  appointed  Smoke  Inspector  in 
Minneapolis,   Minn. 

Mr.  W.  W.  Morehouse,  Marshalltown,  Iowa,  has  been 
appointed  County  Engineer  of  Polk  County,  with  headquar- 
ters at  Des  Moines,  Iowa. 

Mr.  Albert  AVolstenholme,  M.  Am.  Soc.  C.  E.,  formerly 
Superintendent  of  Streets  of  Fall  River,  Mass.,  has  been 
appointed  City  Engineer  of  that  city. 

Mr.  Edwin  D.  Hayward,  a  member  of  the  faculty  of 
De  Pauw  University,  has  been  appointed  Instructor  in  Civil 
Engineering   at   the   University   of   California. 

Mr.  Rankin  Duvall  has  been  engaged  as  Road  Engineer  for 
the  reconstruction  of  highways  in  Scott  County,  Kentucky. 
He  is  a  graduate  of  the  University  of  Kentucky. 

Mr.  Robert  McCormick.  who  has  been  in  the  City  Engineer- 
ing Department  of  Boone,  Iowa,  for  the  past  three  years,  has 
been  appointed  City  Engineer  to  succeed  Mr.  Karl  C.  Kastberg. 

Mr.  Frank  B.  Manning  has  been  appointed  Superintendent 
of  Streets  of  Fall  River,  Mass.,  to  fill  the  vacancy  created  by 
the  promotion  of  Albert  Wolstenholme  to  the  position  of  City 
Engineer. 

Mr.  H.  O.  Hickok,  Rochester.  N.  Y'.,  has  been  appointed 
County  Engineer  of  Marshall  County.  Iowa,  with  headquarters 
at  Marshalltow-n,  Iowa.  He  is  a  graduate  of  the  University  of 
Michigan. 

Mr.  'W.  F.  Langelier,  at  present  connected  with  the  Illinois 
State  Water  Survey,  University  of  Illinois,  has  been  appointed 
Assistant  Professor  of  Sanitary  Engineering  of  the  University 
of  California. 

Mr.  John  C.  Craig,  Assistant  Superintendent  of  the  Roll 
Department  of  the  Steelton,  Penn.,  plant  of  the  Pennsylvania 


Sti'el     Co.,     has    hem     i 
Structural   MIIIh. 

Mr.  J.  M.  KHtep.  M.  Am.  Soc.  (;.  10. ,  forimrly  AHHlstant  Chief 
Engineer  of  the  City  of  Cleveland,  Ohio,  will  open  an  ollU-e  In 
the  Marshall  liuihllng  in  that  city  about  M,iy  1,  for  tho  prac- 
tice of  englneerlnK. 

Mr.  James  M.  Itoach,  Assoc.  M.  Am.  Soc.  C,  R.,  formerly 
AsHlHtant  Valuation  Engineer  of  the  New  York  Central  U.K. 
lines  Wi'St  of  Ituffalo,  at  Cleveland,  Ohio,  has  been  appointed 
Valuation    Engineer. 

Mr.  F.  L.  Wheaton,  Engineer  of  ConHtructlon  of  the  Oila- 
ware,  Lackawanna  &  Weslcrn  U.U.,  at  Nicholson,  I'enn.,  has 
been  iippolnted  Division  Engineer  at  lilnghamton,  N.  V.,  to 
.succeed    the    late   C.    E.    WIckham. 

Mr.  W.  A.  McTlghe,  formerly  Assistant  City  Engineer  of 
Memphis,  Tcnn.,  has  become  a  member  of  the  engineering  Arm 
of  Raum  &  Haynes,  Texarkana,  Ark. -Tex.,  which  will  here- 
after be  known  as  Raum,  Haynes  &  McTlghe. 

Mr.  Floyd  Angel,  Assoc.  M.  Am.  Soc.  C.  E.,  Halley,  Idaho, 
has  been  engaged  as  a  supervising  engineer  on  a  huge  con- 
tract for  county-road  work  in  the  vicinity  of  .Sandusky,  Ohio, 
In  which  city  he  will  be  located   for  at  least  a  year. 

Mr.  Frank  O.  Dufour,  Assoc.  M.  Am.  Soc.  C.  E.,  has 
resigned  as  Senior  Structural  Engineer  of  the  Central  District, 
Division  of  Valuation,  Interstate  Commerce  Commission,  to 
go   with   the   .Stone    &   Webster   Corporation   at    Boston. 

Mr.  F.  E.  Barnes,  recently  Chief  Engineer  and  Manager  of 
the  Contracting  Department  of  the  R.  T.  Ford  Co.,  Rochester, 
N.  Y.,  has  accepted  a  position  with  the  New  York  Central  R.R. 
Valuation  Department,  in  charge  of  valuation  of  buildings. 

Mr.  John  R.  Wilhanks,  Assoc.  M.  Am.  Soc.  C.  E.,  has  been 
appointed  Chief  Engineer  of  the  Ferrocarril  .Samana  y  San- 
tiago, with  headquarters  at  .Sanchez,  Santo  Domingo.  He 
succeeds  F  L.  Weakland,  M.  Am.  Soc.  C.  E.,  who  recently 
resigned. 

Mr.  Karl  Kastberg  has  been  appointed  City  Engineer  of 
Des  Moines,  Iowa.  He  was  formerly  City  Engineer  and  Super- 
intendent of  Municipal  Water-Works  at  Boone,  Iowa,  for  13 
years  and  previous  to  that  time  was  Assistant  City  Engineer 
of  Des  Moines. 

Mr.  John  W.  Budd  has  been  elected  Superintendent  of  the 
Department  of  Streets  and  Public  Improvements  of  Des 
Moines,  Iowa.  He  has  been  Assistant  City  Engineer  and  was 
Assistant  Engineer  on  construction  of  one  of  the  reinforced- 
concrete  bridges  over  the  Des  Moines  River. 

Mr.  Edgar  B.  Thomas,  M.  Am.  Soc.  C.  E.,  formerly  Assistant 
Engineer  in  charge  of  the  River  and  Harbor  Department  of 
the  City  of  Cleveland,  Ohio,  has  opened  an  office  at  1159 
Leader-News  Building  as  a  special  Con-sulting  Engineer  in 
river,    harbor,    port   and   municipal-improvement   work. 

Mr.  Thomas  D.  Pitts,  M.  Am.  Soc.  C.  E.,  formerly  First 
Assistant  Engineer  of  the  Baltimore  (Md.)  Sewerage  Commis- 
sion, has  been  appointed  Engineer  in  Charge  of  the  Sewer 
Department  under  the  reorganization  of  the  various  city 
departments  by  Calvin  W.  Hendrick,  Chief  Engineer  of  the 
City  of  Baltimore. 

Mr.  Amos  Schaeffer,  M.  Am.  Soc.  C.  E..  Consulting  Engineer 
in  Charge  of  Sewers  of  the  Borough  of  Manhattan.  New  Y'ork 
City,  has  been  promoted  to  the  position  of  Consulting  Engi- 
neer of  the  borough.  He  succeeds  Ernest  P.  Goodrich, 
who  recently  resigned.  Mr.  Schaeffer  will  receive  an  annual 
salary   of  $7,200. 

Mr.  Charles  SavlUe,  Assoc.  M.  Am.  Soc.  C.  E.,  who  was 
appointed  Director  of  Sanitation  of  the  Department  of  Health 
of  Dallas,  Tex.,  a  year  ago,  has  been  made  Director  of  Public 
Health  of  Dallas.  He  will  have  complete  jurisdiction  over  all 
city  matters  affecting  public  health,  including  the  city  hos- 
pitals. Mr.  Saville  is  a  graduate  of  the  Massachusetts  Insti- 
tute of  Technology  in  sanitary  engineering.  He  was  formerly 
with  Hering  &  Gregory,  Consulting  Engineers,  New  York  City, 
and  previous  to  his  appointment  as  Director  of  Sanitation  was 
connected  with  the  firm  of  Bartlett  &  Ranney,  Inc.,  Consulting 
Engineers,  San  Antonio  and  Dallas. 

Mr.  William  Grant,  M.  Am.  Soc.  C.  E.,  of  the  firm  of  Grant 
&  Fulton,  Consulting  Engineers.  Lincoln,  Neb.,  has  been 
appointed  Associate  Professor  of  Civil  Engineering,  in  charge 
of  water-supply  and  sanitary  engineering,  in  the  University  ofl 
Nebraska,  from  which  he  graduated  in  1897.  For  ten  years 
after  graduation  Mr.  Grant  was  in  the  employ  of  the  Chicago, 
Burlington  &  Quincy  R.R.  He  was  City  Engineer  of  Lincoln 
for  three  years  and  has  since  been  in  private  practice.  From 
1912  to  1914  Mr.  Grant  made  a  special  study  at  the  Massachu- 
setts Institute  of  Technology  of  the  subjects  to  which  his  new 
appointment  relates.  He  will  continue  as  a  member  of  the 
firm  of  Grant  &   Fulton. 
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David  H.  King,  Jr.,  former  President  of  the  New  York  Dock 
Co.  and  noted  as  one  of  the  first  builders  of  skyscrapers,  died 
at  his  home  in  New  York  City  on  Apr.  20,  at  67  years  of  age. 
Mr.  King  was  President  of  the  Park  Commission  of  New  York 
City  under  Mayor  Grant  and  did  much  toward  developing  the 
city  park  system.  He  had  charge  of  the  erection  of  the  Mills 
Building,  which  was  the  first  big  structure  in  New  York  City. 
He  also  built  in  New  York  City,  Madison  Square  Garden,  the 
first  Equitable  Building,  Washington  Square  Arch,  laid  the 
masonry  base  of  the  Statue  of  Liberty  and  placed  the  statue 
in   position   on   its  arrival   from   France. 

Frederick  William  Doane  Holbrook,  M.  Am.  Soc.  C.  E.,  who 
was  connected  for  nearly  25  years  with  the  Department  of 
Yards  and  Docks  at  the  Puget  Sound  navy  yard,  Washington, 
and  served  as  Acting  Head  of  the  department  a  large  part 
of  that  time,  died  at  Seattle,  Wash.,  on  Apr.  13.  During  the 
Civil  War  he  was  Assistant  Engineer  in  the  defense  of  Wash- 
ington, with  the  United  States  Army  Engineers.  Later  he 
took  up  railway  work  and  was  at  various  times  resident  engi- 
neer at  the  east  end  of  the  Hoosac  tunnel,  division  engineer 
with  the  Boston  &  Maine  R.R.,  the  Lake  Shore  &  Michigan 
Southern  Ry.  and  the  Northern  Pacific  Ry.,  becoming  Division 
Superintendent  of  the  Yellowstone  Division  of  the  last- 
mentioned  railroad  in  1886.  He  became  Manager  of  the 
Seattle,  Lake  Shore  &  Eastern  R.R.  in  1889,  a  year  later  was 
appointed  Secretary  of  the  Seattle  Board  of  Public  Works  and 
in  1892  entered  the  Department  of  Yards  and  Docks.  He  was 
born  at  Boston,  Mass.,  in  1840. 


COMING    MEETINGS 

AIR    BRAKE    ASSOCIATION. 

May    2-5.      Convention    in    Atlanta.      Secy.,    E.    M.    Nellis,    53 
State  St.,   Boston. 
CANADIAN   RAILWAY   CLUB. 

May  9.     Annual   meeting  in  Montreal.     Secv.,  James   Powell, 
P.   O.  Box   7,  St.  Lambert,   P.  Q. 
RAILWAY   DEVELOPMENT   ASSOCIATION. 

May    P-11.      Annual    meeting    in    New    Orleans.      Secy.,    H.    O. 
Hartzell,   B.   &   O.   R.R.,    Baltimore,   Md. 
NATIONAL   FIRE    PROTECTION    ASSOCIATION. 

May  9-11.     Annual  meeting  in  Chicago.      Secv.,   Franklin  H. 
Wentworth,    87    Milk   St.,    Boston. 
AMERICAN  SUPPLY  AND   MACHINERY   MANUFACTURER.S' 
ASSOCIATION. 
May  10-12.     Convention  in  Pittsburgh.     Secy.,  F.  D.  Mitchell, 
1510  Woolworth  Building,  New  York  City. 
TAYLOR  SOCIETY. 

May   11-13.     Conference   on   scientific   management   in   Cleve- 
land.    Secy.,  H.  W.  Shelton,  Hanover,  N.  H. 
INTERNATIONAL    RAILWAY    FUEL    ASSOCIATION. 

May    15-18.      Annual    meeting    at    Hotel    Sheiman,    Chicago. 
Secy.,  J.  G.  Crawford,   702  East  51st  St.,  Chicago. 
NATIONAL  DISTRICT  HEATING  ASSOCIATION. 

May  16-19.     Eighth  convention  in  New  York  City.     Secy.,  D. 
L.   Gasgill,   Greenville,   Ohio. 
SOUTHWESTERN  ELECTRICAL  AND  GAS  ASSOCIATION. 
May    17-20.      Annual    convention    in    Galveston.    Tex.      Secy., 
H.  S.  Cooper,  Slaughter  Building,  Dallas,  Tex. 
NATIONAL    ELECTRIC    LIGHT    ASSOCIATION. 

May    22-26.       Convention    in    Chicago.       Secv.,    T.    C.    Martin, 
29   W.    39th    St.,   New   York   City. 
MASTER  BOILER  MAKERS'  ASSOCIATION. 

May    23-26.       Annual    meeting    in    Cleveland.      Secy.,    H.    D. 
Vought,  95  Liberty  St.,  New  York  City. 

AMERICAN   IRON  AND   STEEL  INSTITUTE. 

May    26-27.      General    meeting    in    New    York    City.      Secv., 
J.  T.   McCleary,   61   Broadwa.v,  New  York  City. 

NATIONAL  CONFERENCE   ON   CITY   PLANNING. 

June  5-7.     Confeience  in  Cleveland.     Secy.,  Flavel  Shurtleff. 
19   Congress  St.,   Boston,   Mass. 

AMERICAN  WATER-WORKS  ASSOCIATION. 

June  5-9.     Convention  in  New  York  City.     Secv.,  .J.  M.  Diven, 
47  State  St.,  Troy,   N.   Y. 

AMERICAN   INSTITUTE   OF   CHEMICAL   ENGINEERS. 

June  14-17.     Eighth  semiannual  meeting.     Cleveland.     Secy., 
I.  C.  Olsen.  Cooper  Union,  New  York  City. 

SOCIETY     OF     RAILWAY     CLUB     SECRETARIES. 

June   16-17.     Annual   meeting  in   Atlantic  City.     Secy.,   H.   D. 
Vought,   95   Liberty   St.,   New   York   City. 

TRI-STATE    WATER    AND    LIGHT    ASSOCIATION    OF    THE 
CAROLINAS    AND    GEORGIA. 
June  21-23.     Annual  convention  at  Isle  of  Pines,  S.  C.     Secy., 
^V.  F.  Stieglitz,  Columbia,  S.  C. 

AMERICAN   SOCIETY   OF   CIVIL   ENGINEERS. 

June   27-30.     Annual   meeting   in   Pittsburgh.     Secy.,   Charles 
Warren  Hunt,  220  West  57th  St.,  New  York  City. 


AMERICAN     SOCIETY     FOR    TESTING     MATERIALS. 

June    27-.Iuly    1.      Annual    meeting    in    Atlantic    City.      Secy. 
Edgar  Marburg,  University  of  Pennsylvania,   Philadelphia. 
Penn. 

.\iiii-riean  ItniUvay  AHHOfiation  will  hold  its  spring  session 
at  the  Hotel  Biltmore,  New  York  City,  on  May  17.  Reports 
will  be  presented  by  the  following  committees:  Executive, 
Transportation,  Maintenance,  Automatic  Train  Stops,  Rela- 
tions between  Railroads,  Safe  Transportation  of  Explosives 
and  Other  Dangerous  Articles,  Electrical  Working,  Legal  and 
Traffic  Relations,  Prevention  of  Accidents  at  Grade  Crossings, 
and  Nominations.  The  election  of  a  president  and  first  vice- 
president  will  take  place  at  this  meeting.  Oflicials  connected 
with  companies  that  are  members  of  the  association  an- 
invited  to  be  present. 

Taylor  Society  has  announced  the  program  of  the  confer- 
ence on  scientific  management  at  Ann  Arbor,  Mich.,  May  11-13. 
The  papers  include:  "Nature  and  Significance  of  Scientific 
Management,"  by  H.  P.  Kendall,  Plimpton  Press,  Norwood. 
Mass.;  "Scientific  Methods  of  Management  Applied  to  Various 
Types  of  Industry,"  by  S.  E.  Thompson,  Boston;  "Scientific 
Management  in  Operation  of  Public  Service  Corporation,"  by 
Charles  Day,  Day  &  Zimmerman,  Philadelphia;  "An  Illus- 
trated Trip  through  Scientifically  Managed  Factories,"  by  H. 
K.  Hathaway,  Tabor  Manufacturing  Co.,  Philadelphia.  There 
will  also  be  round-table  discussions  on  scientific  management 
for  industries  employing  continuous  and  noncontinuous 
processes,  those  making  uniform  and  nonuniform  products 
and   for  construction   work,    merchandising,   etc. 

National  Conference  on  City  Planning;  program  has  been 
announced  for  the  meeting  at  Cleveland,  June  5-7.  The  items 
of  greater  improtance  include:  "The  Automobile  and  the  City 
Plan,"  by  Nelson  I*.  Lewis,  Chief  Engineer,  Board  of  Estimate, 
New  York  City,  and  J.  H.  Gillespie,  Police  Commissioner. 
Detroit;  "Districting  by  Private  Effort,"  by  Alexander  Taylor, 
Cleveland;  "Districting  by  Municipal  Regulation,"  by  George 
McAneny,  New  York  City;  "The  Money  Value  of  Good  Plan- 
ning in  Land  Subdivision,"  by  W.  G.  Harmon,  New  York  City, 
and  O.  P.  von  Swenigen,  Cleveland;  "Cleveland's  Needs  and 
.Achievements,"  by  Lawson  Purdy,  New  York  City,  and  Werner 
Hegemann,  Berlin;  "Planning  Problems  in  Cities  of  Less  Than 
100,000,"  by  John  Nolen,  Cambridge;  "How  to  Get  Started  in 
City  Planning,"  by  W.  T.  Johnson,  San  Diego;  "Street  Systems, 
Including  Transit  Problems,"  by  Joseph  Shirley,  Baltimore; 
"High  Buildings  in  the  Business  District,"  by  A.  C.  Comey, 
Cambridge;  "Overbuilding  on  Land  Used  for  Dwellings,"  by 
Thomas  Adams,  Ottawa. 

Ens'ineer.s'  Society  of  >VcMtcrn  Penn.<4ylvania  has  arranged 
for  a  series  of  five  lectures  on  Military  Engineering,  which 
will  be  given  each  Wednesday  evening  during  May  at  the 
Carnegie  Music  Hall,  Pittsburgh.  With  the  object  of  familiar- 
izing men  of  engineering  training  and  experience  with  the 
work  of  the  military  engineer  and  of  showing  the  possibilites 
of  service  in  time  of  need,  four  of  the  talks  will  be  on  strictly 
military  topics  and  one  on  the  important  allied  subject  of 
industrial  mobilization.  Lieut.  Col.  Francis  R.  Shunk,  Corps 
of  Engineers,  U.  S.  A.,  will  take  the  subject  "The  Organization 
and  Duties  of  Engineer  Troops";  Maj.  P.  S.  Bond.  "Jlilitaiy 
Reconnoissance,  Sketching  and  Surveying — Military  Demoli- 
tions"; Capt.  C.  L.  Sturdevant,  "Field  Fortifications  and  Meth- 
ods of  Trench  Warfare — Siege  Operations";  Maj.  J.  C.  Oakes, 
"Military  Roads,  Bridges,  Fords  and  Ferries."  The  last 
lecture  will  be  by  A.  L.  Humphrey,  vice-president  of  the 
Westinghouse  Airbrake  Co.,  on  "Mobilization  of  Material  and 
Industrial  Resources." 

New  .ler.scy  Sewage- Works  Association — At  the  first  dis- 
trict or  local  meeting  of  this  association,  held  at  Plainfield, 
N.  J.,  on  Apr.  18,  there  was  quite  a  discussion  on  the  exclusion 
of  trash,  grease  and  roots  from  sewers,  as  reported  separately 
elsewhere  in  this  issue.  A  collection  of  gas  from  the  sludge- 
digestion  chamber  and  its  utilization  for  lighting  a  pumping 
station  were  reported  by  I.  Z.  Collings,  Collingswood.  N.  J. 
Similar  evidence  of  gas  production  in  considerable  quantities 
led  to  the  sounding  of  a  note  of  warning  as  to  the  dangers  of 
explosions  in  sludge-digestion  tanks,  a  number  of  which  have 
been  reported. 

Several  members  who  reported  that  they  had  received  com- 
munications regarding  alleged  infringement  of  the  Cameron 
Septic  Tank  Co.  were  referred  to  the  National  Septic  Process 
Protective  League  (F.  G.  Pierce,  Secretary,  Marshalltown, 
Iowa).  A  paper  dealing  with  various  phases  of  sewage  oxida- 
tion and  suggesting  a  new  unit  to  denote  sewage  strength, 
which  has  been  named  "oxygen-capacity-demand."  was  read 
by  John  R.  Downes,  Plainfield,  N.  J.,  president  of  the  associa- 
tion. Before  leaving  Plainfield  the  twenty-two  members  who 
were  in  attendance  at  the  meeting  were  taken  over  the  Plain- 
field  sewage-disposal  works  and  also  over  the  sewage-disposal 
plant  now  under  construction  for  Plainfield  and  for  the  bor- 
oughs of  North  Plainfield  and  Dunellen. 
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Colli    OiihIut   null    SiiiiiiiliT 

Am  iHitom;itlc  coiil  cni.Mh.i  and  n;iiiipliT  inivItlnK  oiiHy  111" 
lUTUiate  iiroilucllon  of  nmiill  mimpl'H  "''  coal  Bhlpim-iitM  oi 
purfhrtses  Ih  boliiK  l>ullt  l>,v  tlio  Sliirtivaiil  Mill  Co..  I'uik  and 
Clayton  St..  ISoslon,  Mass.  Tho  Iuikc  Bainplo.  of  oouiso,  ha.-< 
to  be  KUtheiod  from  tho  Hhlpnunt  as  before.  The  eiusher  lia.s 
n  capacity  for  iciluclnK.  to  %-ln.  size  or  smaller.  3,000  lb. 
per  hr..  ami  It  diverts  any  portion  from  5  to  15%  of  the  total 
pas-iinw:   throunli. 

Soiiiid-AliMiirliliiK    Surf  nee 

A  surfacing  material  that  will  absorb  incident  sound 
waves  and  that  can  be  applied  to  walls  and  ceilings  so  as 
to  become  an  IntCRral  part  of  the  .structure  Is  beine:  sold 
by  tho  Tile  Arch  Construction  Co.,  7  East  42nd  St.,  New  York 
City,  under  the  trade  name  "Amremoc."  This  material  has 
been  tested  by  Prof.  P.  K.  Watson,  of  the  Department  of 
Physics,  ITniversity  of  Illinois,  and  found  to  have  an  absorp- 
tion coelllclent  of  about  50';;.  which  is  13%  more  than  for  hair 
felt  (wltli  which  troublesome  auditorium  walls  are  padded). 
The  material  can  be  made  to  imitate  any  unpolished  stone, 
both  as  to  color  and  .space  covered.  It  is  claimed  to  ad- 
here strongly  to  rough  tile  or  any  similar  surface;  it  can  be 
applied   after   the   walls   are   built   and   building  closed. 


KAI'I1>   SA.M)   A.N!)    STONK    DUIKIt 

chine  comprises  a  drum  12  ft.  long  and  24  In.  in  diameter, 
a  (;-hi).  gasoline  engine,  an  oil  tank,  an  oil  burner  and  an  air 
compressor  for  operating  the  latter.  This  equipment  Is 
mounted  on  a  four-wheel  truck.  The  drum  is  Jacketed  with 
asbestos  at  the  burner  end,  and  refuse  can  be  kept  out  by  a 
screen  placed  at  the  discharge  end.  The  engine  rotates  the 
drum  while  the  materials  are  shoveled  into  it  and  pass 
through  under  the  action  of  gravity  alone. 

The  outfit  was  designed  particularly  for  small  asphalt 
plants,  but  may  be  used  on  any  work  requiring  hot  or  dry 
aggregates.  From  8  to  10  min.  is  required  to  produce  ma- 
terial heated  for  use. 


CInmp    for    Form    Tic    AVIres 

The  Universal  wire  clamp  shown  herewith  is  for  tightening 
and  holding  wire  ties  in  forms  for  concrete  work.     The  tie  is 

looped  around  the  stud 
affllli!'ffl:ttJIII'IBj;ii||||^^^^=^  on  one  side  and  passed 
through  holes  in  the 
form  planking,  the 
ends  extending  on 
either  side  of  the  op- 
posite stud.  The  clamp 
is  placed  on  this  stud 
with  the  handle  in 
vertical  position  above 
the  tie,  and  the  ends 
of  the  wire  are  slipped 
into  the  notclied  ends. 
The  handle  is  then 
turned  down,  as 
shown,  drawing  the 
wire  tight  and  holding 
it  securely.    For  a  thin 

"  wall,  or  where  the 
wire  is  so  straight  as 
not  to  require  tighten- 

■  ing,  the  handle  may  be 
moved  out  45°  before 
placing  the  wires  in 
the  notches.  This  de- 
vice   is    made    by    the 

North     May     St.,     Chicago. 


WIRE-TIE    CLAMP 
Universal     Form     Clamp     Co., 
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Reclosing  Circuit-Breaker  for  Electric  Networks 

A  circuit-breaker,  of  the  automatic  reclosing  type  but 
adapted  for  use  on  lines  supplied  from  more  than  one  source, 
has  been  developed  by  the  Automatic  Reclosing  Circuit 
Breaker  Co.,  of  Columbus,  Ohio,  as  an  addition  to  its  previous 
line.  The  ordinary  form  of  automatic  reclosing  circuit- 
breaker  is  designed  to  control  the  entire  current  input  to  the 
load  circuit  and  will  not  operate  satisfactorily  in  a  feeder 
circuit  where  such  feeder  is  supplying  current  to  a  load 
circuit  which  is  also  supplied  by   current  at  other  points. 

The  special  feature  of  the  new  relay  is  a  potential  adjust- 
ment whereby  the  breaker  may  be  set  to  reclose  at  any  volt- 
age from  50%  normal  to  full  voltage  on  the  load  side.  Should 
the  breaker  open  owing  to  an  excessive  load,  it  will  reclose 
at  the  expiration  of  a  short  time  interval,  provided  the  volt- 
age on  the  load  side  is  not  excessively  low;  should  the  voltage 
be  excessively  low  so  that  the  breaker  would  immediately  open 
were  it  to  reclose,  the  potential  adjustment  may  be  set  so  that 
the  breaker  wmII  not  reclose  until  voltage  has  risen  to  a  safe 
value,  but  the  instant  the  voltage  does  reach  the  allow- 
able value,  the  breaker  will  automatically  reclose.  Should  a 
short-circuit  occur,  the  breaker  will  of  course  remain  open 
until  the  short-circuit  has  been  removed. 
*  *  * 
Portable   Sand   and    Stone   Drier 

A  light  portable  sand  and  stone  drier  was  recently  placed 
on  the  market  by  the  Rapid  Mixer  Co.,  Grand  Rapids.  Mich. 
The  arrangement  of  the  outfit  is  shown  in  the  view.     The  ma- 


Poekct    Fliie-<iiiM    Analyzer 

A  pocket  CO:  indicator  for  flue  and  furnace  gases  has  been 
devised  by  the  Bacharach  Industrial  In- 
strument Co.,  Pittsburgh.  It  is  cheap, 
rugged,  easily  carried  and  operated.  Two 
glass  bulbs  are  connected  by  a  graduated 
neck.  Between  one  bulb  and  the  neck 
is  a  three-way  cock;  between  the  other 
bulb  and  the  air  is  a  stop-cock.  The  de- 
vice is  used  with  the  neck  vertical  and 
the  open  bulb  at  the  top.  After  the  lower 
bulb  has  been  filled  with  KOH,  the  in- 
strument is  filled  with  gas  (by  a  rubber 
tube  and  bulb)  and  the  cock  opened  to 
the  solution.  After  the  CO2  has  been  ab- 
sorbed from  the  gas  sample,  the  KOH  is 
shut  off,  the  instrument  is  immersed  and 
the  entrance  cock  opened,  so  that  water 
flows  in.  The  amount  of  water  added 
and  therefore  the  per  cent,  of  gas  ab- 
sorbed are  read  directly  on  the  neck. 

Colored   Fireproof   Shingles 

Asbestos  composition  ("transite") 
shingles  are  being  made  by  the  Johns- 
Manville  Co.,  of  New  York  City,  in  a  wide 
variety  of  colors,  with  rough  edges  and 
of  double  thickness. 

*      *      * 

Vitrified-Tile   Septic  Tanks 

Special  vitrifled-clay  tiles  that  serve 
as  units  for  single-house  sewage-disposal 
plants  (like  the  typical  one  described  in 
"Engineering  News,"  Mar.  2,  1916)  are  a 
regular  commercial  product  of  the  W.  S. 
Dickey  Clay  Manufacturing  Co.,  Kansas 
City,  Mo.,  bearing   the   trade   name   "Adj- 

Cap."  Each  house  tank  has  two  or  more  sections,  as  shown 
in  tile  accompanying  view,  according  to  the  desired  capacity. 
Tile  tiles  are  27 '2  in.  in  diameter  and  are  separated  by  a  per- 
forated clay  diaphragm.     On  each  section  is  a  16-in.  cleanout. 


POCKET    FLUE- 
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VITRIFIED   TILE   USED    FOR    SEWAGE   DISPOSAL 
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l^^YJS'OPSIS — Exceptionally  well  laid  out  castiiuj 
yard.  Special  measures  re(juired  in  making  floor 
units.  ReAnforcing  steel  ivas  bent,  wired  together 
in  "cages"  and  set  in  form  as  one  piece.  Number 
of  times  forms  were  used.  Concreting  economies. 
Labor  cost  of  making  and  hawlling  2,940  piles  and 
3,605  slabs. 

The  completion  of  the  long  unit-constructecl  concrete 
highway  trestle  across  the  Yolo  bypass  in  the  Sacramento 
A^alley  in  California  is  to  be  celebrated  on  May  13.     The 


making  and  driving  of  2,940  precast  piles,  14x14  in.  in 
section  and  32  to  50  ft.  long,  and  the  making,  handling 
and  setting  in  the  bridge  of  3,G65  concrete  floor  units  or 
slabs  weighing  5  to  6  tons  each.  The  piles  contained 
5,170  cu.yd.  of  concrete  and  6"27  tons  of  reinforcing  steel, 
and  the  slabs  10,531)  cu.yd.  of  concrete  and  ],11<S  tons  of 
steel. 

Foi-  the  manufacturing  of  these  piles  and  slabs  a 
casting  yard  was  located  1/2  ^^i-  beyond  one  end  of  the 
i)ridgc,  the  site  being  the  nearest  location  to  the  bridge 
that  was  protected  by  a  levee  from  the  flood  waters  of 
the   Yolo   flooil    basin.      The   important  features   of   the 
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FIG.  1.     VIEW  OK  CA.STI.Xt!   Y.VKU   FROM  SAND   .VND   HOCK   RUNKKH 
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construction  of  the  trestle  was  treated  in  Engineering 
News,  Feb.  24,  1916,  p.  358.  The  present  article  tells 
how  the  concrete  piles  and  floor  slabs  were  made  and  how 
much  they  cost.  The  trestle — built  for  tlie  California 
Highway  Commission — is  3  mi.  long  and  involved  the 

'Superintendent    of    the    Graff    Construction     Co.,    Seattle, 
Wash. 


casting  yard  were  the  convenient  track  arrangement,  with 
connections  to  the  Southern  Pacific  Co.,  a  l,00()-bbl. 
cement  shed,  a  250-cu.yd.  sand  and  rock  bunker,  a 
30-cu.yd.  per  lir.  bucket  elevator  from  a  track  i)it  to  the 
bunker,  a  1-yd.  batch  concrete  mixer  aiul  a  20-ton  loco- 
motive crane  with  a  50-ft.  boom.  The  plan  of  the  yard  is 
shown  in  Figs.  1  and  2. 
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For  tho  rnstiiifj  of  tlu'so  '^',!H()  {'oiicrcti'  piles  and  .'l,(i(ir»  M-iii.  dowel  holes,  mid  the  form  was  ready.    The  pipe.s  for 

door  units  l)otli  steel  and  wooden  forms  were  considered ;  the   dowel    holes   were   removed    I'Z   hr.    after    filling   the 

hut  it.  was  decided  to  use  2-in.  wooden  forms  throuf,'houl  forms.     Also  at  this  time  the  hoards  forming  the  inside; 

on   account  of  the   low  cost  of  lumher  and   the  ease  of  surfaces  of  the  heams  were  loo.sened.    TIk;  side  forms  wen; 

olitaining  it,  ease  of  nuiking  alterations  and  repairs  and  removed  after  48  hr.,  and  the  concrete  slalw  were  picked  oif 

(if  increasing  the  numher  of  the  forms  needed.    The  daily  the  forms  and  carried  to  the  storage  yard  at  the  end  of  10 
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KIG.  2.     LAYOUT  OF  YARD  WHERE   CONCRETE   PILES   AND   FLOOR   UNITS 
WERE  CAST 


FIG.   3.     CROSS-SECTION   OF 
FLOOR-UNIT  FORM 


production  of  piles  was  20,  and  this  in  conjunction  with 
the  requirement  of  the  specifications  that  the  piles  sliould 
cure  30  days  hefore  being  moved  from  the  forms  deter- 
mined tliat  600  pile  forms  were  necessary.  A  total  of 
177  M  ft.  b.ni.  of  lumber  was  used  for  the  pile  forms, 
exclusive  of  the  mudsills  required.  The  bottom  part  of 
the  pile  forms  was  stationary  and  was  used  5  times ;  as 
for  the  side  forms,  75  pairs  were  kept  on  hand,  and  these 
were  used  19  times  before  replacing. 

To  follow  up  with  the  deck  at  the  same  rate  as  the 
piledriving  progressed  required  floor  units  for  an  average 
of  5  spans  per  day,  or  25  finished  floor  units  per  day. 
The  specifications  set  no  length  of  time  the  floor  units 
should  cure  before  being  removed  from  the  forms,  so  10 
days  was  decided  to  be  sufficient,  and  250  forms  were 
built  for  the  floor  units.  The  pile  and  floor-unit  forms 
were  so  arranged  that  concrete  could  be  placed  in  any  of 
them  from  a  bottom-dump  concrete  bucket  hanging  from 
the  50-ft.  boom  of  the  locomotive  crane;  and  they  were 
so  spaced  that  when  the  forms  were  set  up  ready  for 
concrete  they  presented  an  area  that  required  no  close 
spotting  of  the  concrete  bucket,  as  any  excess  concrete 
falling  into  one  form  could  easily  be  pushed  over  into  the 
adjacent  form.  This  arrangement  proved  of  great  value 
in  filling  the  forms.  The  bottoms  of  all  forms  rested  on 
wooden  sills,  to  provide  for  leveling  up  with  wedges  if 
unequal  settlement  occurred. 

Details  of  Floor-Unit  Forms 

The  floor-unit  forms,  on  account  of  the  recess  between 
the  beams  making  a  space  surrounded  by  concrete  on  all 
sides  but  one,  presented  tlie  problem  of  liuilding  a  form 
that  would  not  bind  with  the  swelling  of  the  wood  and 
would  permit  the  picking  up  of  the  floor  unit  free  from, 
and  without  disturbing,  this  bottom  form.  The  binding 
due  to  swelling  was  overcome  by  making  the  sides  and 
ends  of  the  recess  form  separate  from  the  top  and  hinging 
them  so  that  they  could  be  swung  slightly  away  from  the 
concrete  as  soon  as  it  obtained  its  initial  set  (Fig.  3). 
The  method  of  preparing  the  floor  forms  for  concrete  was 
as  follows  :  The  reinforcing  steel  for  one  floor  unit,  having 
been  bent,  made  up  and  wired  together  in  the  steel  yard, 
was  set  as  one  piece  on  the  bottom  of  the  floor-unit  form. 
The  sides  of  the  form  were  set  up  and  wedged  to  position 
and  the  boards  placed  over  the  space  between  the  adjacent 
forms.     Pieces  of  2l/^-in.  pipe  were  placed  to  form  the 


days.  The  forms  were  well  oiled  every  other  time  used  and 
the  canvas  strips  over  cracks  were  painted  with  tallow.  The 
boards  forming  the  inside  surface  of  the  slab  were  loosened 
12  hr.  after  concrete  was  poured,  so  that  when  required 
the  slab  could  be  picked  up  without  disturbing  the 
bottom  form. 

The  3,G65  floor  units  were  made  with  but  one 
set  of  250  bottom  forms,  which  were  filled  with  concrete 
14  times  each.  Of  side  forms  85  sets  were  kept  on  hand, 
and  these  had  to  be  replaced  after  being  used  22  times. 
Lumber  fur  forms  amounted  to  166  M  ft.  b.m.  (exclusive 
of  mudsills). 

Forms  for  the  Caps  of  the  Bents 

As  but  one-half  of  the  length  of  the  bent  cap  was  cast 
at  a  time,  there  were  1,470  of  these  half -caps  to  cast. 
Each  concrete  pile  when  cast  was  provided  with  a  1-in. 
hole  through  the  pile  22  in.  below  the  head.  This  hole 
was  to  contain  a  bolt  to  support  the  cap-form  sills.  The 
side  forms  for  the  caps  were  stripped  after  48  hr.,  the 
bottom  forms  after  8  to  10  days.  The  bottom  forms  were 
used  10  times,  and  140  forms  were  required;  85  sets  of 
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Hide  forms  were  used  17  times.    There  was  3.'5  M  ft.  b.m. 
of  lumber  in  these  cap  forms. 

The  hibor  cost  of  maicing,  setting  up  and  removing  the 
forms  for  the  piles  and  floor  units  was  2c.  per  s(|uare  foot 
of  concrete  surface  covered  with  forms. 

The  2,000  tons  of  reinforcing  steel  was  on  tlic  job 
l)efore  any  concrete  was  poured.  It  was  unloaded  from 
the  cars  bv  the  locomotive  crane,  special  provision  having 
been  made  to  have  it  shipped  with  timbers  under  and 
between  the  bundles  of  bars,  to  make  possible  the  attach- 
ment of  the  unloading  chains. 

For  both  the  piles  aTid  the  floor  units  the  steel  for  a 
unit  was  bent,  wired  together  and  entirely  prepared  on 
l)enches  and  horses  in  the  steel  yard  adjacent  to  the  forms. 
These  prepared  units,  or  "cages,"  were  transferred  from 
the  storage  piles  in  the  steel  yard  to  the  forms  on  two- 
wheeled  pushcarts.  As  an  average  day's  work  of  bending, 
wiring  together  and  transferring  to  storage  piles  and  to 
the  forms,  17  men  at  a  total  wage  of  $52.50  per  day  would 
perform  these  operations  on  24  of  the  620-lb.  floor-unit 
"cages,"  and  8  men  at  a  total  wage  of  $28.40  per  day 
would  perform  these  operations  on  20  of  the  463-lb.  40-ft. 
pile  "cages."  As  in  the  case  of  the  formwork,  the  daily 
repetition  of  the  same  operations  resulted  in  doing  exact 
and  low-cost  work.  The  steel  for  the  bent  caps  was  bent 
in  the  yard  and  wired  together  in  bundles  for  ease  of 
transportation,  the  assembling  being  done  on  the  cap 
form. 
Handling  Concrete  Materials  and  Casting  Units 

Sand  and  crushed  rock  for  the  concrete  were  received 
in  bottom-dump  cars  and  handled  by  the  bucket  elevator 
from  a  pit  to  the  bunker.  From  the  bunker  these  mate- 
rials were  handled  by  gravity  into  the  measuring  hopper 
of  the  1-yd.  batch  mixer.  The  mixer  discharged  into  a 
1-yd.  bottom-dump  bucket  resting  on  a  small  flat-car  that 
was  transported  through  the  center  of  the  yard  by  an 
endless  cable  operated  by  a  reversible  hoist.  From  the 
cars  the  buckets  of  concrete  were  handled  to  the  forms  by 
the  locomotive  crane. 

A  considerable  part  of  the  concreting  was  done  at 
night,  so  as  to  give  the  crane  an  o])portunity  in  the  day- 
light to  load  for  transportation  the  cured  piles  and  floor 
units.  As  fast  as  the  piles  and  floor  units  cured,  they 
were  lifted  from  the  forms  by  the  crane  and  transported 
to  storage  piles  at  one  end  of  the  yard,  from  which  they 
were  loaded  as  iTeeded.  Xo  difficulty  or  breakage  was 
experienced  in  the  general  practice  of  picking  up  the  floor 
.-'labs  from  the  forms  on  the  eleventh  day  after  they  wcil' 
cast.  A  double  sling  with  spreader  was  used  on  the  crane 
fall  block,  .so  that  the  stress  was  vertical  from  the  lifting 
eyes  of  the  floor  units.  The  piles  were  lifted  with  a 
double  sling  hooked  around  the  piles  at  about  the  (|uarter- 
points. 

The  concrete  piles  and  floor  units  were  hauled  from  the 
casting  yard  to  their  place  in  the  bridge  on  a  single  track 
of  3-ft.  gage,  with  passing  tracks  as  needed,  using  a  5-ton 
and  a  7-ton  gasoline  locomotive  made  by  the  Milwaukee 
Locomotive  Co.    A  summary  of  this  hauling  is  as  follows : 

Labor  Cost  Labor 

of  lioatHnR       Tons  Ton-Miles  Co.st  per 

Item                           and  HauHng-   Hauled  of  Hauling  Ton-Mile 

2.940   concrete   piles..    $1,918            10,4fi7            2G.4S2  $0,073 

3,665  concrete  slabs.  .      1,770            21,317            .■)3.>»32  .033 


$3,688  31,784  80,414  $0,046 

To  keep  the  track  clear  for  serving  tbe  ])ilcdrivcr,  the 
netting  of  the  floor  units  was  somewhat  bindcrcil  ami  was 


more  or  less  intermittent.  In  one  run  of  eighteen  8-hr 
shifts  897  floor  units  were  unloaded  by  the  traveler  antl 
set  in  the  trestle  by  a  gang  of  1 1  men  at  a  labor  cost  of 
15c,  per  ton  for  4,777  tons.  Placing  the  tie-plates 
between  the  slabs  and  filling  the  joints  with  grout  for 
these  8!)7  slabs  cost  13c.  per  ton  of  slabs  handled. 

The  contract  for  the  construction  of  the  concrete  trestle 
was  executed  l)v  the  Graff  Construction  Co.,  Seattle. 
Wash. 
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Testes,  L-ai^wireiace,  Siaia. 

Tests  of  the  removal  of  iron  and  manganese  from  water 
by  aeration,  sedimentation  and  filtration  were  made  at 
Lawrence,  Kan.,  in  the  summers  of  1914  and  1915. 
These  tests  ga\e  such  encouraging  results  that  the  c'ity 
feels  warranted  in  constructing  an  iron-removal  plant  and 
has  recently  asked  engineers  to  apply  (up  to  Apr.  24) 
for  the  task  of  designing  and  constructing  it. 

The  Lawrence  tests  were  made  by  the  State  Chemical 
Research  Division  of  the  University  of  Kansas,  W.  A. 
^Miitaker,  Director,  by  James  Schwab.  Prof.  C.  C. 
Young,  of  the  Water  and  Sewage  Laboratory  of  the 
State  Board  of  Health,  assisted  in  directing  the  work. 
Prof.  C.  A.  Haskins  is  engineer  of  the  Water  and  Sewage 
Division  of  the  Board.  The  notes  here  given  are  the  sub- 
stance of  a  summary  of  the  tests  soon  to  appear  in  Engi- 
neering  Bulletin   No.   7   of   the   University   of   Kansas : 

The  water  for  the  City  of  Lawrence,  Kan.,  is  secured 
from  wells  .'35  to  50  ft.  deep,  piercing  the  debris  deposited 
by  the  Kansas  River.  This  water  is  quite  hard  and  con- 
tains large  quantities  of  iron  in  solution,  varying  from  11 
to  20  p.p.m.,  and  also  contains  about  1  p.p.m.  of  man- 
ganese. A  treatment  consi.sting  of  a  limited  aeration  and 
48  hr.  sedimentation  on  the  continuous-flow  plan,  in  un- 
covered basins,  removes  a  large  part  of  the  iron,  but  there 
is  an  average  remaining  of  4  to  6  p.p.m. 

The  experimental  plant  consisted  of  an  aerating  tower, 
.sedimentation  basin  and  rapid  sand  filter.  The  aeration 
tower  was  3  ft.  in  diameter  by  10  ft.  high  and  was  con- 
structed of  galvanized  iron.  The  sedimentation  basin  con- 
sisted of  eight  50-gal.  barrels  connected  in  .series.  The  filter 
was  a  Ix2xl0-ft.  galvanized-iron  tank,  fitted  with  Wheeler 
underdrains,  a  wash-water  trough,  loss-of-liead  gages  and 
30  in.  of  sand  with  an  effective  size  of  0.35  mm.  and  a 
uniformity  coeff^icient  of  1.7. 

Ten  experiments  were  attempted  for  removal  of  iron 
by  plain  aeration,  sedimentation  and  filtration,  and  by 
aeration  on  coke  breeze,  sedimentation  and  filtration. 
From  these  experiments  the  following  conclusions  were 
drawn:  1.  Lawrence  water  can  be  freed  from  iron  by 
aeration,  sedimentation  and  filtration.  2.  Two  hours' 
sedimentation  in  well-baffled  basins,  after  aeration  and 
before  filtration,  should  be  allowed.  3.  Rapid  sand  filters 
may  be  used  at  higher  rates  than  are  ordinarily  accorded 
for  filtering  water  for  bacteria  removal.  4.  The  man- 
gane.se  is  only  slightly  affected  by  the  treatment.  5.  The 
coke  trickling  filter  is  an  efficient  aerator  and  is  an  excel- 
lent pre-filter,  but  is  not  necessary  to  precipitate  the  iron. 
6.  The  manganese  is  not  reduced  by  the  action  of  the  coke 
trickling  filter,  except  for  the  slight  removal  affected  by 
ai'ration.  7.  The  coke  filter  may  be  used  continuously 
over  long  periods  of  time  before  the  de))osits  become  so 
thick  tbat  it  i)reaks  and  requires  flushing. 
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k>)\\()J\'^lS  llow  a  new  si/stnii  of  Iclling  con- 
tractu for  tmck-tmUasling  worked  on  the  Missouri 
Pacific  III/. 

Halliistiii^  railway  track  by  coMlnHt  iiiidcr  a  system 
tlint  iii(hi(lc's  tlic  rxcnvatiiifi,  londiiifj,  liaulin<j,  distribiit- 
iiifj  and  placiiij;  of  tlio  l)allast  is  a  very  imusnal  loatun!  in 
railvvay-niainteiiaiue  work.  It  is  oven  more  unusual  lliaii 
the  mere  placing  of  the  ballast,  by  contract,  which  method 
has  been  emj)loyed  to  a  limited  extent.  The  comprehen- 
sive system  first  noted  was  employed  on  an  e.xtensive 
mileage  of  the  Missouri  Pacific  Ky.  during  1910-11.  This 
is  believed  to  be  the  only  case  where  such  a  comprehensive 
system  of  ballasting  by  contract  has  been  employed  by 
a  trunk-line  railway. 

There  was  a  marked  saving  in  cost  as  compared  with 
similar  work  done  by  company  forces  in  the  ordinary  way. 
The  results  were  satisfactory,  but  the  system  was  aban- 
doned owing  to  a  reorganization  of  the  railway.  There 
was  some  opposition  to  it  at  first;  the  operating  depart- 
ment was  inclined  to  regard  the  handling  of  contractors' 
trains  as  a  hazard  to  traffic,  and  the  maintenance  depart- 


tions.  it  provided  (as  for  otiier  work)  that  the  conipaiiy 
should  have  the  right  to  employ  at  the  contractor's 
expense  such  men  and  means  as  its  engineer  should  con- 
sider necessary  to  comph^te  the  work  within  the  time 
limit.  Also  that  in  such  case  it  might  make  use  of  the 
contractor's  i)lant.  The  (;ontract  specified  the  streteh 
of  line  to  be  ballasted  and  the  location  of  the  ballast 
pits.  It  divided  the  price  into  two  items — one  for 
loading,  hauling  and  unloading,  the  other  for  applying 
the  ballast  (including  the  raising  of  track).  A  separate 
item  covered  the  renewal  of  tics. 

The  contract  provided  that  where  the  ballast  was 
hauled  and  applied  by  the  contractor,  the  quantity  j)aid 
for  would  be  that  required  for  the  minimum  ballast 
section  (on  a  drawing  that  formed  part  of  the  contract), 
regardless  of  any  excess  that  might  be  uidoaded.  Where 
the  ballast  was  hauled  and  unloaded  by  the  contractor 
and  applied  by  the  company,  the  quantity  paid  for  was 
to  be  on  the  basis  of  car  measurements  made  at  the  point 
of  unloading  by  the  engineer. 

Payment  for  extra  work  was  to  cover  the  co.st  of  labor 
only,  plus  10%  for  supervision  and  use  of  tools.  Where 
materials  and  supplies  were  used  in  such  work,  these  were 

1^-3-0'  ->\         ?" Excess  for 


Ttmrn. 


n'-o' 

A-Original     Standard     Section 


V^^A 


B-BoUast    as 
Deposited 


C- Section     after  D-Seotion  sufficient  to  allow 

Settlement  for   Shrinkage 


x^^^s. 


h /f-o" >l 


E-5ection  proposed  to  allow  for  Shrinkage 

(^Dotted  Lines  show  Section  after 
Settlement    and    Dressing") 

BALLAST    CROSS-SECTIONS    DURING    BALLASTING    BY   CONTRACT    ON   THE    MISSOURI    PACIFIC    RY. 


F~  Final   Standard   Section    Adopted 


ment  held  that  ballast  could  be  put  in  the  track  better  and 
more  cheaply  by  the  railway  forces  than  by  a  contractor. 
The  results  of  experience,  however,  were  considered  to 
show  that  these  objections  were  without  good  foundation. 

In  1908  the  Missouri  Pacific  Ry.  had  about  1,800  mi. 
of  main  line  ballasted  only  with  earth  and  requiring 
proper  ballast.  The  company's  force  and  equipment 
being  insufficient  to  carry  out  the  work  as  rapidly  as 
desired,  it  was  suggested  that  the  ballasting  might  be 
done  by  contract.  M.  L.  Byers  was  at  that  time  Chief 
Engineer  of  Maintenance  of  Way,  and  R.  H.  Ford  was 
Principal  Assistant  p]ngineer. 

Inquiry  failed  to  provide  information  as  to  similar 
practice  on  other  lines,  so  the  method  of  putting  the 
plan  into  effect  had  to  be  worked  out  as  a  new  problem. 
Several  contractors  were  invited  to  bid  and  were  taken 
over  the  lines,  but  most  of  them  considered  the  method 
impracticable  and  only  two  submitted  bids.  The  first 
contracts  were  let  to  the  L.  J.  Smith  Construction  Co.,  of 
Kansas  City,  Mo.,  and  later  the  Hodges-Downey  Con- 
struction Co.,  of  Birmingham,  Ala.,  took  some  of  the 
work.  The  contracts  were  continued  from  year  to  year 
for  three  years.  The  former  company  ballasted  about 
1,500  mi.  of  track,  and  the  latter  about  500  mi. 

The  railway  company's  standard  construction  contract 
was  employed,  being  modified  to  suit  the  special  condi- 


to  be  paid  for  at  actual  cost,  with  no  additional  allowance. 
Payments  were  to  be  made  monthly,  10%  of  the  monthly 
estimate  being  deducted  and  held  until  the  completion  of 
the  contract.  To  insure  good  work  and  the  proper  tamp- 
ing of  the  ties,  the  contractor  was  required  to  maintain 
the  track  in  line  and  surface  for  a  sufficient  period  after 
the  placing  of  the  ballast.  This  perioct  depended  on  the 
traffic,  but  was  usually  about  ten  days. 

Under  these  contracts  the  payment  was  on  the  basis  of 
a  certain  quantity  of  material  per  mile  of  track.  Trial 
was  made  of  payment  on  the  basis  of  yardage,  or  the 
quantities  actually  placed.  This  did  not  prove  very  satis- 
factory. It  was  found  best  for  the  railway  company  to 
state  the  desired  number  of  yards  per  mile  for  its  stand- 
ard ballast  section,  and  if  any  additional  amount  was 
required,  to  have  this  placed  by  regular  authorization, 
the  same  as  extra  work  is  paid  for  on  construction 
contracts. 

Ballast  Pits  and  Track  Connections 

The  railway  company  provided  land  and  right-of-way 
for  the  ballast  pit,  but  the  contractor  had  to  furnish  at 
his  own  expense  all  temporary  rights  across  private  prop- 
erty to  give  access  to  his  work. 

The  company  provided  at  or  near  the  gravel-pit  storag6 
tracks    (usually  with  capacity  for  50  cars)    and  at  the 
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junction  with  tlio  main  line  siifTicient  tracks  to  handle 
the  arriving  and  departing  ballast  trains.  All  other 
tracks  were  constructed  and  maintained  (and  shifted  as 
required)  by  the  contractor  at  his  expense,  except  that 
the  company  lent  him  the  necessary  track  materials 
free  of  charge.  The  haul  from  ballast  pit  to  the  work 
ranged  from  2  to  250  mi.,  averaging  about  90  mi.  The 
number  of  ballast  trains  was  from  one  to  four  daily. 

Most  of  the  ballast  was  gravel,  and  this  was  mainly 
loaded  by  steam  shovels  into  Kodger  ballast  cars.  It  was 
discharged  by  means  of  a  plow  and  cable  operated  from 
an  unloader  engine  on  a  car  next  to  the  locomotive. 
These  cars  averaged  35  cu.yd.  each.  On  some  of  the  work 
chats  (or  zinc-ore  tailings)  was  used.  In  this  case  the 
railway  company  loaded  and  hauled  the  ballast,  delivering 
the  trains  to  the  contractor  at  a  siding  near  liis  work. 
An  inspector  at  the  pit  made  the  necessary  nieasurenients 
of  loaded  cars. 

LOCOMOTIVKS  .VXD  EQUIPMENT 

All  locomotive  equipment  and  tools  were  provided  by 
the  contractor,  except  that  the  company  furnished  from 
its  own  equipment  (and  free  of  charge)  a  sufficient  num- 
ber of  ballast  cars,  unloaders  and  plows,  as  determined 
by  the  engineer.  The  contractor  was  recjuired  to  keep  in 
repair  all  the  railway  equipment  thus  supplied  and  to 
return  it  in  good  condition  (with  allowance  for  deteriora- 
tion). The  company  had  the  right  to  make  repairs  and 
deduct  the  cost  from  the  amount  paid  to  the  contractor. 

Locomotives  and  other  equipment  were  required  to 
comply  with  the  safety-appliances  law  and  to  be  subject 
to  the  approval  of  the  railway  company's  superintendent 
of  machinery.  Damage  to  equipment  in  main-line  move- 
ment was  borne  by  the  owner  of  the  equipment,  while 
the  contractor  was  responsible  for  such  damage  outside  of 
main  line. 

The  company  agreed  to  furnish  bunk  or  boarding  cars, 
water  cars  and  cabooses  not  needed  for  its  own  use;  no 
charge  was  made  for  them,  but  the  contractor  was 
required  to  release  them  on  30  days'  notice  if  required. 
The  contractor  kept  them  in  repair,  and  if  they  were 
moved  over  the  line  he  saw  that  they  were  in  safe  and 
proper  condition.  Water  was  furnished  free,  except  that 
where  the  company  had  to  purchase  it  the  contractor  was 
billed  for  water  taken  at  the  same  rate  paid  by  the 
company. 

Where  the  contractor  required  extra  equipment  or  the 
railway  called  on  him  for  extra  work  that  necessitated 
the  use  of  his  equipment  (exclusive  of  labor  and  force), 
the  following  daily  charges  were  made :  Locomotives,  $10 
with  cylinders  to  18-in.  or  $20  with  18-  to  22-in.  cylin- 
ders; steam  shovels,  $15  for  40-  to  60-toji,  $18  for  60-ton 
and  over;  derrick  cars  (including  tool  and  blocking  cars), 
$20;  wrecking  cars,  $30  for  30-ton,  $40  for  40-  and 
50-ton,  $50  for  78-ton  and  over. 

Train  Sekvice  and  Operation 

The  handling  of  the  ballast  trains  was  under  the  direc- 
tion of  an  assistant  trainmaster,  whose  whole  time  was 
assigned  to  this  work.  The  railway  company  furnished 
at  its  own  expense  all  the  appliances  and  operators  neces- 
sary for  the  handling  of  the  contractor's  trains  on  main 
lines,  the  men  beinjj  under  the  jurisdiction  of  the  superin- 
tendent. The  company  also  provided  the  same  facilities 
for  (he  contractor's  trains  as  for  its  own  trains  in  similar 


service  for  movement  over  main,  passing,  side  or  spur 
tracks,  giving  such  preference  to  the  contractor's  trains 
as  to  avoid  unnecessary  delay.  The  company  further 
agreed  to  keep  its  passing  tracks  within  the  ballasting 
limits  as  clear  of  cars  as  practicable,  in  order  to  aid  the 
movement  of  the  ballast  trains.  The  number  of  these 
trains  averaged  two  per  day. 

The  contractor  agreed  to  bear  all  loss  resulting  from 
delays,  however  caused  (in  movements  over  the  company's 
tracks,  awaiting  orders  or  moving  when  but  partially 
loaded).  All  train  movements  were  subject  to  the  rules 
and  regulations  of  the  company.  Trains  outside  of  the 
ballast-pit  limits  (indicated  by  a  signal  near  the  junction 
witli  the  main  line)  were  under  the  direction  of  the 
superintendent  or  his  trainmasters  and  dispatchers. 

The  contractor  was  recpiired  to  protect  the  line  when 
applying  ballast,  ])osting  Hagnicn  at  ])ropcr  distance  in 
each  direction.  These  men  were  furnished  by  the  com- 
l)any,  but  were  paid  by  the  contractor  and  practically  in 
his  employ.  The  company  supplied  enginemen  and  train- 
men for  main-line  movements.  It  also  appointed  an 
assistant  trainmaster  (api)roved  by  the  contractor)  to 
supervise  such  movements  as  noted.  The  pay  of  the 
enginemen  and  trainmen  and  half  the  salary  of  the  assist- 
ant trainmaster  was  deducted  from  the  monthly  estimates 
of  the  contractor.  He  was  made  responsible  for  deaths, 
injuries  or  damage  to  property  due  to  defective  equip- 
ment, while  the  company  was  responsible  for  such  matter? 
in  main-line  movement  due  to  negligence  of  enginemen 
or  trainmen. 

Contract  Pricks  for  Ballasting 

The  prices  of  the  contracts  varied  slightly  according 
to  the  length  of  haul  and  other  conditions.  In  one 
contract,  which  serves  as  an  example,  the  prices  and 
conditions  were  as  follows: 

For  loading  and  hauling  ballast  (gravel)  from  the 
ballast  pit  and  unloading  it  at  the  point  of  application, 
52c.  per  cu.yd.  For  applying  ballast,  25c.  per  cu.yd. 
Where  the  ballast  was  hauled  and  applied  by  the  con- 
tractor, the  quantity  paid  for  was  that  called  for  by  the 
minimum  ballast  section,  shown  on  the  accompanying 
])lan  (1,411  cu.yd.  per  mi.),  regardless  of  any  excess 
unloaded  by  the  contractor.  Where  the  ballast  was  merely 
hauled  and  unloaded  by  the  contractor  and  api)lied  by  the 
company,  the  quantity  paid  for  was  on  the  basis  of  car 
measurement  made  at  the  point  of  unloading  by  the 
engineer. 

For  renewing  tics  (including  the  necessary  respaeing), 
15c.  per  tie  renewed  ;  ties  to  be  furnished  by  the  company. 

On  a  contract  where  chats  was  delivered  to  the  con- 
tractor in  train  loads  (ballasting  dump  cars)  the  prices 
were  64c.  and  7!)c.  per  yd.  for  hauling  (from  point  of 
delivery)  and  unloading  and  30c.  for  applying.  The  high 
price  for  hauling  was  due  to  increased  length  of  haul. 

The  earlier  contracts  required  the  ballast  to  be  trimmed 
to  the  minimum  cross-section  shown  at  .1  in  the  accom- 
panying drawing.  This  required  1,411  cu.yd.  per  mi. 
The  specifications  provided  that  ballast  should  i)c 
unloaded  sufficient  to  bring  the  track  to  the  minimum 
section.  AVhere  an  excess  amount  was  unloaded,  the 
contractor  miglit  either  use  it  to  fill  in  at  the  points 
marked  by  dotted  lines  (at  A)  or  remove  it  for  other  use. 
In  either  case  he  was  paid  the  contract  price  for  loading, 
hauling,  unloadinsr  and  a'Milvin"  1  allast  called  for  by  the 
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luiiiinuiin  si'clniii,  lui  luivincnl  liciii^'  mailc  lur  excess  oi' 
lor  lalior  in  inoviiif,'  siir|)lus  l)allast  to  oilier  points. 

The  hallasi  was  applied  so  as  lo  fxivo  a  (i-in.  lilt  lo  Hie 
track.  After  lieiii^'  applied,  or  put  under  the  ties,  I  he 
track  was  lined  (o  the  center  stakes,  tlie  contraclur  licin;,' 
paid  for  Iho  extra  cost  wiierc  the  track  iiail  to  lie  moved 
more  than  ]'i  in.  The  hallast  was  tiien  dre-ssod  to  tlic 
linishcd  cross-section.  On  ap|M(i\al  iiy  the  cnfjineor.  tiic 
track  was  acce|)ted  by  the  company,  which  was  not 
recpiired  to  accejit  it  in  less  than  ^-nii.  sections. 

Tlie  method  of  applying  the  ballast  and  at  once 
dressing  it  to  the  standard  section  ])roved  unsatisfactory 
and  led  to  controver.sy  due  to  the  shrinkage  of  ballast, 
as  will  be  noted.  In  later  contracts  the  cross-section  was 
as  shown  at  F.  These  contracts  provided  that  the  ballast 
should  be  distributed  in  quantity  sufTicient  for  a  fi-in. 
finished  lift,  but  should  be  applied  in  two  lifts.  The 
first,  or  rough,  lift  was  to  be  suflicient  to  place  not  less 
than  4  nor  more  than  5  in.  of  ballast  under  the  ties.  Tiie 
track  was  then  left  for  settlement  under  tratlic,  being  kejjf 
in  such  condition  as  to  allow  of  a  speed  of  at  least  2o  mi. 
per  hr. 

After  sufticient  time  for  settlement,  the  track  was  sur- 
faced, lined  and  left  in  as  good  line  as  possible  without 
the  aid  of  center  stakes  (except  where  the  company  con- 
sidered these  necessary).  If  the  track  had  to  be  thrown 
more  than  12  in.,  the  contractor  was  paid  for  tlie  additional 
cost.  Finally  the  track  was  given  a  finished  lift  of  I  to  2 
in.  of  ballast,  to  bring  it  to  grade.  The  ties  were  then 
thoroughly  tamped;  the  track  brought  to  finished  line  and 
surface,  and  the  ballast  dressed  to  the  standard  section. 

Clearing  the  old  earth  ballast  from  between  the  ties 
in  readiness  for  the  new  ballast  (known  as  skeletoning 
the  track)  was  done  for  such  distance  in  advance  as  the 
engineer  considered  would  be  safe  and  not  interfere  Vith 
the  use  of  the  track.  This  distance  ranged  from  one  to 
four  miles.  The  contractor  removed  all  material  to  the 
level  of  the  bottom  of  the  ties,  using  this  to  widen  or  fill 
depressions  in  the  roadbed. 

The  railway  company  kept  close  supervision  of  the 
work,  its  inspectors  being  on  hand  at  all  times  to  check 
the  unloading,  ballasting  and  all  track  work. 

Shrinkage  of  Ballast 

On  one  of  the  earlier  contracts  controversy  arose  over 
the  quantity  to  be  paid  for,  the  contractor  claiming  that 
the  final  estimate  did  not  include  the  full  amount  depos- 
ited to  bring  the  track  up  to  the  required  grade.  In  this 
case  the  contract  specified  a  certain  ballast  cross-section 
and  a  raise  of  6  in.  for  the  track.  The  amount  thus  called 
for  was  1,411  cu.yd.  per  mi.,  but  the  contractor  claimed 
that  a  considerably  greater  quantity  was  required.  The 
trouble  appears  to  have  been  due  to  the  settlement  of 
iiallast  taken  from  the  pit  that  served  this  contract,  the 
same  trouble  not  being  experienced  elsewhere. 

The  settlement  was  from  11/2  to  2  in.  and  was  so  general 
that  the  engineers  in  the  field,  after  setting  stakes  to 
grade,  gave  the  contractor's  foremen  2-in.  blocks  to  place 
iipon  the  stakes  when  distributing  gravel.  This  means 
that  8  in.  of  ballast  had  to  be  put  into  the  track  to  give 
the  required  6-in.  depth  after  the  settlement.  The  addi- 
tional material  was  applied  for  the  full  width  of  the 
roadbed,  as  shown  at  B,  giving  310  yd.  in  excess,  or  1,721 
yd.  per  mi.  It  was  really  needed,  however,  only  under  the 
tie,  as  at  D,  involving  170  yd.  excess,  or  1,581  yd.  per  mi. 


'I'hr  sclllcniriil  ilisliirlic'd  the  ncjrhiii!  Iialia.^t  section,  as 
shown  al  ('.  the  liallasi  settling  only  under  the  tieH.  The 
engineer  proposed  llicrcrorc  that  tile  i)allast  siiould  he 
lillcd  in  roughly  to  raise  llir  Innk  (i  in.  |)1uk  the  slirilik- 
iigc,  as  at  E,  and  tlicii  left  to  selth;  under  trailic.  When 
it  iiad  come  down  lo  liie  (i-in.  thickness  it  could  be 
trimiiie<l  to  the  standanl  <'ross-section,  shown  by  tiie 
dotted  line.  'I'hc  plan  ado|)ted,  however,  was  to  deposit 
llic  hallast  in  two  lifts  (as  alr(!ady  described),  and  to 
linisli  it  to  the  cross-section  shown  at  F. 

Rk.\i;win(;  Tii:s  and  Oiiiku  Wohk 

The  railway  company  marked  such  ties  as  were  to  be 
removed  and  supplied  the  ties  and  spikes  for  renewal. 
The  contractor  removed  the  marked  ties,  placed  the  new 
ones  and  resjjaced  all  ties  at  the  rate  of  18  per  30-ft.  rail 
length.  Ties  were  required  to  be  placed  square  across 
the  track  and  properly  sjiikcd.  Old  ties  were  removed 
to  the  side  of  the  roadbed  and  burned  or  otherwise  dis- 
posed of.     Old  spikes  in  good  condition  were  utilized. 

During  the  work  .suitable  runoffs  were  made  for  safe 
|)assage  of  trains  onto  and  off  the  ballasted  track.  The 
contractor  was  required  to  keep  public  and  private  cross- 
ings, streams  and  ditches  clear  of  ballast  or  other  obstruc- 
tion. The  company  undertook  to  raise  all  bridges  and 
culverts  in  advance  of  the  ballasting;  the  necessary  runoffs 
at  the  approaches  were  paid  for  by  the  contractor  if 
within  the  limits  of  his  M^ork  or  by  the  company  if  beyond 
these  limits. 

Progress  records  were  made  on  blueprint  charts  show- 
ing a  series  of  straight  lines  for  the  railway,  with  stations 
and  mileposts  marked.  A  dotted  line  indicated  ballast 
deposited,  a  narrow  full  line  indicated  the  rough  list,  and 
a  broad  full  line  indicated  the  finished  lift.  Colors  indi- 
cated the  weekly  progress. 


A  Remarkable  Oil  Well  near  Tampico,  Mex.,  completed 
on  Mar.  10  by  the  Huasteca  Co.,  subsidiary  of  the  Mexican 
Petroleum  Co.,  120  Broadway,  New  York  City,  is  described 
in  the  "Mex'pet  Record"  for  March.  This  well,  which  is  known 
as  "Cerro  Azul  No.  4,"  has  a  measured  daily  output  exceed- 
ing 260,000  bbl.  of  21°  Be.  oil.  The  well  was  drilled  to  caprock 
in  191.5,  and  the  well  casing  was  cemented  and  tested  to 
a  pressure  of  1,050  lb.  per  sq.in.  Further  drilling  was  sus- 
pended on  account  of  disturbed  political  conditions,  but  was 
resumed  shortly  after  the  recognition  of  Carranza.  A  pocket 
of  gas,  which  was  struck  on  the  night  of  Feb.  9,  blew  the 
water  out  of  the  well;  and  almost  as  soon  as  drilling  began 
the  next  morning,  a  great  body  of  gas  was  struck,  blowing 
the  drill,  weighing  two  tons,  to  such  a  height  that  it  landed 
41  yd.  away  from  the  well.  The  drilling  cable  thrown  up 
with  the  tools  became  so  twisted  about  the  head  of  the  well 
when  the  tools  were  thrown  out  that  the  valve  which  had  been 
placed  on  the  head  of  the  well  was  torn  oft.  The  crown  of 
the  derrick  was  carried  away,  and  the  escaping  gas  demol- 
ished a  considerable  part  of  the  rest  of  the  structure.  About 
the  middle  of  the  afternoon  the  jet  of  escaping  gas  was 
followed  by  oil,  which  rose  to  a  maximum  height  of  600  ft. 
Nearly  a  million  barrels  of  oil  was  thrown  out  of  the  well 
before  it  could  be  closed.  In  order  to  save  some  of  the 
oil,  which  was  overflowing  all  the  surrounding  country,  native 
laborers  were  brought  in  and  set  to  work  damming  up  a 
ravine.  The  flow  from  the  well  was  so  rapid,  however,  that 
the  workmen  could  not  build  the  dam  as  fast  as  the  oil 
accumulated,  and  about  half  a  million  barrels  flowed  away 
and  were  burned.  In  closing  the  well,  heavy  tongued-and- 
grooved  clamps  were  placed  on  the  well  casing,  and  a  valve 
was  connected  to  these  clamps  and  slid  over  the  well  by  means 
of  a  screw.  The  valve  was  of  course  open.  .«!0  that  the  stream 
of  oil  escaped  through  the  valve  after  it  was  in  position.  After 
it  was  securely  bolted  in  place,  a  piece  of  gas  pipe  about  30 
ft.  long  was  attached  to  the  valve  stem,  so  that  the  workmen 
could  stand  at  a  safe  distance  away  while  they  closeJ  the 
Talve. 
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Water°Suapipl5^  of  500,000  (Gsilo 
DaaSs^  fiponini  IR.aveB°  Spirnira^s 

At  Herington,  Kan.,  is  an  unusual  water-works  plant. 
It  was  completed  about  a  year  ago  to  replace  a  previou>< 
supply  from  driven  wells,  which  was  exceedingly  hard 
and  generally  UTifit  for  potable  use. 

The  new  supply  is  from  springs  about  3  mi.  west  of  the 
city.  These  springs  crop  out  on  the  banks  and  bottom 
of  the  creek  in  two  groups  about  425  ft.  apart  (Fig.  1). 
Reinforced-concrete  walls  were  built  around  each  group  of 
springs  and  the  inclosure  roofed  in  (Fig.  2).  The  walls 
were  carried  well  above  high  water  and  were  made  water- 


FIG.   1.    PLAN  AND   PROFILE   OF   HERINGTON.   KAN., 
WATER-SUPPLY 


tight,  to  prevent  contamination  of  the  spring  water  with 
tlie  creek  water. 

Water  flows  from  the  spring  liou.ses  to  a  covered  collect 
ing  reservoir  of  100,000  gal.  capacity  (Figs.  I  and  3). 
The  conduits  from  tlie  springs  to  the  reservoir  are  of 
J2-in.  vitrified  tile,  a  portion  of  which  was  laid  with  opeii 
joints  to  allow  the  infiltration  of  spring  water  encountered 
in  digging  the  trench.  Tliis  section  was  inclosed  in  gravel 
and  sand  filling,  as  shown  in  the  detail  in  Fig.  1. 

The  reservoir  is  covered  with  a  water-tight  roof  slab  of 
reinforced  concrete  (i  in.  thick,  strong  enough  to  with- 
stand the  pressure  of  10  ft.  of  water  over  it,  as  it  must 
frequently  do  when  the  creek  is  in  flood.    A  vertical  vent 
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Will  Spring   Crib  Koht     Spring    Crib 

FIG.  2.    DETAILS  OF  SPRING  HOUSES 


FIG.    3.     RECEIVING    RESERVOIR    AND    PUMP    HOUSE, 
HERINGTON  WATER-WORKS 

])ipe  is  provided  along  the  side  of  the  pump  house,  to 
prevent  the  formation  of  a  partial  vacuum  in  the  reservoir, 
when  it  is  drawn  down.  The  water  level  in  the  reservoir 
never  rises  to  the  roof,  as  an  overflow  ])ipe  is  provided 
about  2  ft.  below  the  roof. 

The  pump  house  is  adjacent  to  the  receiving  reservoir. 
The  lower  walls  of  the  pump  house  are  of  reinforced 
concrete  and  water-tight,  to  keep  out  the  flood  waters  of 
the  creek.  The  pumping  plant  consists  of  two  triplex 
pumps,  with  e.xtended  barrels  15  ft.  below  the  floor.  One 
pump  has  a  capacity  of  150  and  the  other  of  250  gal.  per 
min.  They  are  driven  by  slip-ring  electric  motors  con- 
trolled from  the  municipal  electric  light  and  power  plant. 
There  is  also  an  automatic  shut-off  in  case  the  water  in 
the  receiving  reservoir  becomes  too  low. 

The  wells  flow  at  a  rate  of  between  400,000  and  700,000 
yal.  per  day.  The  pumps  deliver  this  water  into  an  8-in. 
force  main  under  225  lb.  pressure  and  supply  a  city  of 
about  3,500  people.  The  Benham  Engineering  Co.,  Okla- 
homa Citv,  Okla.,  did  the  engineering  work  for  the  plant. 


KrelKht  I'nHHinK  Tlir<iusrli  Canals  at  Sault  Ste.  Marie,  in 
1915  amounted  to  71,290,304  tons  valued  at  $882,263,141.  The 
average  haul  was  832  ml.  This  tonnage  exceeded  that  of  1914 
by  1.5,920,370.  The  heaviest  tonnage  passed  through  the  canal 
in   1913.     It  amounted  to  79,7)8,344  tons. 
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Cs^McIhe  Roadsg  A  New  Type  of 
Coini^4r^CLcno]ni  iim  Arn^oima 


S\  Wur^^lS  A  rniiculed  coixjlomvrate,  bUislcil 
from  pitu,  is  broken  hi/  sletUje  hammers.  Hesiill- 
iiuj  fragments  over  i  in.  in  diameter  are  rejected. 
When  an  e.rtra-(/ood  job  is  desired,  the .  broken 
material  is  then  spread  on  the  road  in  layers, 
flooded,  or  "irriijaled,"  then  floated  or  dra<j(jcd, 
after  which  flie  roinl  I'.s  rcddtj  for  Irnfjic. 

Kxfopt  in  tlie  siil)url)s  of  IMui'iiix  tlierc  do  not  exist 
any  country-roiul  improvements  of  the  pavement  types  in 
tlie  State  of  Arizona.  The  County  of  Yuma,  in  the  south- 
\vo.><t  corner  of  the  state,  has  just  commenced  the  construc- 
tion of  a  system  of  asphaltic  concrete  roads  (warrenite 
and  bitulithic)  wliich  will  be  practically  the  only  road 
im])rovements  of  the  pavement  type.  In  other  ])arts  of 
the  state  such  excellent  natural  road-building  materials 
exist  that  there  is  little  need  for  expensive  pavements. 

These  natural  materials  are  disintegrated  granite. and 
gravel,  common  to  most  of  the  mountain  states,  and  in 
southwestern  Texas  and  southern  Arizona  a  material 
locally  known  by  the'  Mexican  name  "caliche."  This  is  a 
cemented  conglomerate  that  occurs  in  pockets,  or  deposits, 
like  gravel.  It  is  essentially  different  from  the  gravel 
conglomerates  frequently  found  in  the  Eocky  Mountain 
States  in  the  character  of  the  aggregates  composing  it. 
The  fragments  of  stone  are  shar])  and  angular  and  of  all 
sizes.  Fig.  1  gives  some  idea  of  the  sharp  edges  of  these 
stones.  The  size  of  the  largest  pieces  shown. is  ;'about 
12  in.  The  stone  is  hard  and  tough  and  seenis  to.be  of 
the  same  nature  as  traprock.  A  pile  of  it  looks  very 
similar  to  crusher-run  stone. 

This  material  is  so  hard  and  compact  that  it  has  to  be 
blasted  (with  black  powder)  in  excavating  the  pits.-  The 
lumps  are  then  broken  up  with  sledge  hammers.  Fig.  2 
shows  a  typical  caliche  pit  on  the  road  between  Phoenix 
and  Tempe.  The  cementing  material  appears  to  be  rock 
dust  and  lime.  Some  of  the  caliche  contains  much  more 
lime  than  others.  That  containing  the  most  is  nearly 
white  and  the  cementing  material  has  the  appearance  of 
hydrated  lime. 

The  larger  pieces  of  stone  are  thrown  aside.  It  is 
intended  to  allow  no  pieces  over  4  in.  in  diameter  to  get 
into  the  road  surfacing.  A  layer  of  this  material  on  a 
prepared  subgrade  packs  very  readily  and  in  time  forms 
an  almost  perfectly  smooth-wearing  surface.  Even,- in 
carting  the  material  a  distance  of  a  few  miles,  it  becomes 
partly  cemented  together  in  the  wagon  body,  so  that  it  is 
necessary  to  break  up  much  of  it  after  it  is  dumped  on 
the  road  surface. 

The  ordinary  method  of  construction  is  to  build  a  road 
like  a  gravel  road,  simply  dumping  and  spreading  the 
material,  sometimes  rolling  it,  but  more  frequently  leav- 
ing the  consolidating  to  be  done  by  traffic.  In  Maricopa 
County,  however,  under  H.  M.  Bargman,  County  Engi- 
neer, a  different  method  of  construction  is  in  vogue. 

The  subgrade  is  first  prepared  by  scraping  off  enough 
of  the  old  material  to  form  small  dikes  on  each  shoulder 
of  the  road  (see  Fig.  3).  From  4  to  6  in.  of  caliche  is 
then  dumped  and  spread  on  the  subgrade,  using  a  light 


l-mulc  grader  or  scraper  (Fig.  4)  to  spread  the  niatcrijil. 
I''ig.  .")  shows  the  character  of  road  surface  formed. 

Wlicn  a  mile  or  any  convenient  distance  has  been  pre- 
pared witii  a  layer  of  dry  material,  water  is  turned  upon 
the  road  from  an  irrigation  ditch  near  its  upper  end,  and 
the  material  is  "irrigated"  from  24  to  48  hr.  or  longer 
(Fig.  ',]).'  The  caliche  gradually  disintegrates  when  sub- 
nicrg(!d  in  water. 

The  next  stage  of  construction  is  the  (loating  of  the 
surface,  very  similar  to,  the  floating  of  concrete,  except 
that  a  large  8-mule  drawn  float  is  used  instead  of  a  hand- 
oi)erated  one.  Fig.  G  shows  the  float.  It  is  made  of  J 
timber  with  steel-shod  wearing  edges.  It  is  merely  a  | 
rectangular  frame  with  a  center  strut  and  two  diagonal 
members.  It  is  ai)out  10  ft.  wide  and  is  designed  to  floa't 
a  longitudinal  half  of  the  road  at  a  time.  This  permit^ 
the  road  surface  to  be  properly  shaped  with  about  a  2-in. 
crown.  The  floating  both  compacts  the  caliche  and  brings 
out  the  lime  and  dust  binder.  > 

AVlien  the  floating  has  been  thoroughly  done,  the  road  is 
opened  to  traffic.  The  surface  is  not  very  smooth  and 
resembles  a  green  gravel  road.  This  is, gone  over,,aftfer 
being  in  use  for  a  time  and  all  the  larger  stones  whitjh 
have  worked  out  to  the  surface  are  raked  olf,( see  Fig.  7) 
to  the  shoulders  of  the  road.  After  this,  traffic  does  the 
rest  and  eventually  a  hard  smootli  surface  (Fig.  8)  almo^ 
resembling  concrete  is  the  result.  '  ^:        ] 

'  The  enemies  of  caliche  roads,  as  of  gravel  roads,  ,are 
dryness  and  dusting.  In  the  long  dry  spells  of  this  part 
of  the  country  the  caliche  loses  much  of  its  binding  matfe- 
rial  if  subjected  to  fairly  frecpient  automobile  traffic,,  and 
becomes  rutted.  It  can  always  be  repaired  in  the  same 
manner  as  it  was  originally  constructed — by  the  addition 
of  new  material  and  water.  Holes  are  cleaned-  out  and 
l)atched  in  the  same  manner.  i  ■   ] 

The  possibilities  of  roads  of  this  type  remain  to  he 
demonstrated,  but  there  is  little  question  that '  caliche 
makes  about  as  fine  a  natural  road  surface  as.  can  •  be 
obtained.  If  it  is  eventually  proved  that  such  ..sar- 
faces  cannot  be  economically  maintained  on  the  more 
traveled  roads,  the  caliche  forms  such  an  ideal  foundation 
that  it  is  unlikely  that  such  roads  will  ever  require 
concrete  foundations.  Brick,  asphaltic  concrete  or  any 
surfacing  material  could  be  laid  upon  a  compacted  caliche 
base  with  results  about  the  same  as  upon  a  concrete  base. 

A  portion  of  the  state  road  from .  Phcenix  to  Tempe  is 
of  caliche  construction,  made  by  spreading  and  compact- 
ing the  material  dry.  State  Engineer  Lamar  Cobb''^is 
experimenting  on  a  stretch '  of  this  road  by  covering^it 
with  a  carpet  coat  of  asphaltic  oil  and  fine  gravel.  Betfore 
applying  the  oil  he  has  the  surface  carefully  swept  fr'eejjof 
loose  dust  and  sprinkled  with  water.  Sofar  the  results 
have  been  quite  satisfactory,  but,  it;  is  stated  that  a; thin 
surface  of  asphaltic  macadam  would  ^i?olia|il-y-- be  more 
lasting.  '  ' '  ■•  "':■■'<- 

The  cost  of  constructing  caliche  roads  is  not  much 
different  from  that  of  gravel  roads,  ranging  probably  from 
$2,000  to  $4,000  a  mile,  depending  on  the  length  of  haul. 
The  state  roads  are  all  constructed  by  day  labor,  as  is  also 
the  countv  work  in  ]\Iaricopa  County. 
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SVNOrSIS  -  Inlcrior  of  old  brick  hotel  lain  on  I 
la  iii(ti-c  movinij-piclure  lli eater.  Very  lotuj  and 
heavij  reinforced-concrete  girders  required  in  new 
f  ram  in;/. 

During  tlu-  past,  lall  and  rarly  vviiitiT  llic  old  ('laytoii 
House  in  Wilmington,  Del.,  was  transl'orniod  from  a  non- 
fireprool"  hotel  to  a  lireproof  moving-picture  theater.  The 
lot  on  whieh  the  building  stands  is  a|)pro\iinately  (53  ft. 
wide  bv  2U)  ft.  h)ng,  situated  on  the  iu)rtli  side  of  Hh  St., 
extending  from  Market  St.  on  the  west  to  King  St.  on  the 
east.  The  grade  of  Stii  St.  slopes  downward  from  Market 
St.  to  King  St.,  wliieli  is  very  advantageous  for  theater 
purposes.  The  western,  or  Market  St.,  end  of  the  building 
is  devoted  to  offices  and  other  business  pur])oses,  as  is  the 
ground  tloor  on  King  St.,  wliich  corresponds  to  tlie  l)ase- 
ment  on  Market  St.  The  theater  portion  of  the  building 
occupies  the  central  and  eastern  sections,  the  stage  extend- 
ing over  the  shops  on  King  St. 

The  Market  St.  end  of  the  building  remains  with  vari- 
ous changes  to  adapt  it  to  the  changed  usages  as  originally 

•Engineer,  513  North  Charles  St.,  Baltimore,  Md. 


biilH  namely,  nonfireproof  rcwf-joist  construction — and 
is  separated  by  a  firewall  from  the  theater  proper,  which 
lias  been  made  by  tearing  out  the  old  floors  and  partitions 
)\nd  substituting  a  system  of  reinforced-concrete  balconies 
and  floors.  The  original  plans  for  the  remodeling  of 
the  building  called  for  structural-steel  framing  not  fire- 
proofed,  but  after  several  conferences  between  the  con- 
ti'actor,  arcliitect  and  owners  it  was  decided  to  change 
the  plans  so  that  the  structure  could  be  built  of  reinforced 
concrete  and  be  absolutely  fireproof. 

Tlie  writer  was  f-alled  in  to  redesign  the  structure  and 
found  several  rather  unusual  conditions.  One  was  that  the 
roof  beams  and  girders  were  to  be  of  reinforced  concrete 
to  support  wooden  joists  and  roof  construction.  This  re- 
(piirenu'nt  necessitated  one  girder  57  ft.  center  to  center 
of  columns,  three  girders  58  ft.  center  to  center  of  sup- 
j)orting  gird(!rs  and  one  that  carried  the  ends  of  the  three 
58-ft.  girders  and  additional  wooden  trasses  and  had  a 
clear  span  of  59  ft.  All  the  girders  were  constracted  as 
T-seetions,  so  as  not  to  require  steel  in  the  top  for  com- 
pression.   They  are  seen  from  below  in  Fig.  1. 

Another  adverse  condition  was  that  the  balcony,  the 
depth  of  which  was  governed  by  the  lines  of  vision  of  the 


PIG.    1.      INTERIOR   OF   AN   OLD   HOTEL   BEING  TRANSFORMED  INTO  A  THEATER 
Looking  toward  stage.     Note  long  roof  girders,  balcony  in  foreground  and  chuting  of  concrete 
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Section        B-B 
FIG.   2.     GENERAL   LAYOUT   AND   DETAILS   OF   REINFORCED-CONCRETE    INTERIOR    FRAMING 


audience  on  the  ground  floor,  liad  to  bo  supported  by  gird- 
ers spanning  5!)  ft.  clear  between  wall  columns  and  spaced 
21  ft.  center  to  center.  The  girder  nearest  the  stage  had 
to  be  about  13  ft.  G  in.  back  of  the  front  of  the  balcony, 
which  was  cantilevered  for  that  distance  as  a  niiniiuuni. 
The  ina.ximum  depth  imposed  by  the  line  of  vision  for  this 
fulcrum  girder  was  7  ft.  3  in. 

Probably  the  most  unusual  condition  was  the  trans- 
verse girder  that  has  to  sup]iort  the  sloping  gallery  on  its 
top  and  carry  a  mezzanine  floor  on  one  side  near  its  under 
side.  This  girder  (lettered  »S'  in  Fig.  2)  is  16  ft.  deep. 
It  has  an  opening  in  its  center  8  ft.  wide  l\v  7  ft.  3  in.  high, 
through  which  extends  a  runway  giving  access  to  the  bal- 
cony. On  account  of  the  sloping  gallery  it  was  impos- 
sible to  construct  this  girder  as  a  T-section.  Consequently, 
the  upper  portion  was  increased  slightly  in  width  to  form 
what  might  be  called  a  bulb  section,  and  where  the  open- 
ing occurred  this  bulb  section'  was  reinforced  with  a 
spirally  wound  reinforcement  that  extended  well  past  the 
sides  of  the  opening.  This  kick  girder  is  1  ft.  G  in.  thick; 
and  being  IG  ft.  deep,  it  forms  not  only  a  girder,  but  also 
walls  for  the  mezzanine  floor. 

The  method  of  construction  of  the  interior  framing 
w{js  also  unique  in  that  the  columns  were  carried  up  and 
the  roof  girders  cast  before  the  balcony  was  even  cen- 
tered. This  procedure  was  possible  because  the  interior 
brick  walls  of  the  old  building  were  very  advantiigeously 
located   to  support  the   forms   and   roof  girders.      Then 


the  roof  was  covered  ovcm-  and  the  interior  r)f  the  huildiii;^ 
heated,  so  that  the  balcony  could  he  poured  without  dan- 
ger of  frost. 

The  concrete  was  clnited  into  |)lac('  fi'oni  a  tall  woodci 
tower  outside  the  l)uilding,  and  the  entire  balcony  was 
poured  in  one  operation  lasting  about  36  hr.  In  Fig.  1 
till!  chute  may  be  seen  extending  through  the  roof  to  th.> 
balcony  under  consti'uction.  This  view  also  shows  the 
heavy  colunnis  supporting  the  roof  beams. 

The  architect  for  the  building  was  the  HolFman  Co.. 
Philadelphia,  Penn.  J.  A.  Bader  &  Co.  were  the  con- 
tractors, and  the  writer  was  the  consulting  and  designing 
entrineer. 


li^dmonton  Coiitrnt'ts  for  Power  Siipiily — The  agreement 
between  the  Ec'monton  Power  Co.,  T.,td.,  and  the  City  d 
Edmonton.  .Mbeita,  coverinfi:  a  period  of  21  years  has  been 
validated  by  the  Provincial  Legislature.  The  company  under- 
takes to  supply  the  city  with  electrical  power  to  a  minimum 
amount  of  35.000,000  kw.-hr.  annually  at  the  rate  of  Ic.  per 
kw.-hr.,  the  price  to  decrease  on  a  sliding  scale  until  the 
consumption  reaches  110,000,000  kw.-hr.,  when  it  becomes  y^v. 
Negotiations  were  commenced  about  three  years  ago,  when  a 
company  organized  by  G.  W.  Farrell,  Montreal  (associated 
with  Sir  John  ,Iackson,  of  Sir  John  Jackson,  Ltd.,  London. 
England),  obtained  water  rights  from  the  Canadian  Govern- 
ment. On  Nov.  22,  1915.  the  citizens  of  Edmonton  voted  in 
favor  of  the  agreement,  svibject  to  its  ratification  by  the 
Legislature.  The  constr\iction  worit  will  be  proceeded  with 
and  a  dam  1,500  ft.  wide  built  on  the  Saskatchewan  River. 
Sir  John  Jackson,  Ltd..  has  the  contract  for  the  dam  and 
power  house.  An  electric  railway  to  the  site  of  the  dam  will 
also  be  constructed. 
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Dipper°Dre<dl^e  Bearing  THat 
Wears  Slowly 

K.xtrs.sivi'  wi'iir  of  the  niitlioiinl  lii'ariiij;  litis  always 
been  a  soui-co  of  tronlilr  m  tlir  ()|)i'iatioii  of  scir-proiicilcd 
drodpos.  This  wear  is  produced  liy  Hit'  sand,  iiuid,  shells, 
etc.,  ill  the  ovorllow,  and  the  nearer  an  overllow  openiiii,' 
is  to  Hie  stern  the  greater  will  lie  the  wear.  It  lins 
lunounted  to  as  imicli  as  •''>.s  in.  in  .'iO  days,  necessilat  in^  the 
doeking  of  llir  ^hip  I'ur  repairs  wilhiii  Ihi'cr  nmnllis  nl' 
the  last  rejiair.  Tiiis  state  of  all'airs  and  lis  cori'ect  ion 
are  discussed  in  a  report  liy  W.  C.  Lenien  and  (Jharles 
(i.  Hoehnian,  puhlisiu'd  in  the  March-Ajiril  issue  of 
Professional  Memoirs. 

Many  atteinjits  were  niadi'  to  improve  conditions,  l)ut 
with  small  sueeoss,  until  a  packed  self-adjusting  lu'aring 
was  designed.  It  was  ap])lie(l  to  the  United  States  dredge 
"Cumherland"  of  the  Savannah  (Cla.)  Engineer  District 
in  .January,  1!M  1.  The  i)earing  consisted  es.sentially  of 
two  stulling-ho.xes   faced   .•<o  as  to  allow   the   use  of   three 


je^"- 


WATIOR-TIGHT  STERN-BEARING  OF  THE  UNITED  STATES 
DREDGE    "CUMBERLAND" 

rings  each  of  •,'4"iii-  ^(luarc  rul)i)er-hacked  flax  packing, 
as  shown  in  the  drawing,  which  is  pressed  securely  in 
place  by  two  brass  glands,  the  flanges  of  which  are  pro- 
vided with  leather  cups  similar  to  those  in  the  flange 
packing  of  hydraulic  jacks  or  presses.  The  glands  work 
in  opposite  directions  and  are  held  against  the  packing 
by  means  of  hydraulic  pressure  produced  by  an  oil  pump, 
when  the  ship  is  working.  By  trial  the  necessary  pres- 
sure was  found  to  be  approximately  10  lb.  The  oil  is 
conducted  by  piping  to  the  space  between  the  glands,  the 
action  being  similar  to  pressure  put  upon  two  pistons 
moving  away  from  each  other.  The  tightened  packing 
keeps  out  sand  and  grit. 

The  "Cumberland"  underwent  a  general  overhauling 
in  October,  1915,  after  20  months'  service.  The  bearing 
was  taken  apart  and  the  following  conditions  were  ob- 
served : 

The  square  flax  packing  in  th"e  outer  stuffing-box  had  worn 
considerably  itself  and  had  also  cut  away  the  steel  sleeve 
shrunk  upon  the  tailshaft,  where  it  came  in  contact  with  this 
packing,  apparently  due  to  the  grit  from  the  surrounding 
water  entering  the  stufRng-box  and  lodging  in  the  soft  pack- 
ing. This  abrasion  on  the  shaft  and  sleeve  was  most  pro- 
nounced at  the  outer  turn  of  packing,  less  so  on  the  second 
turn  and  still  less  on  the  third  or  inner  turn,  conclusively 
showing  that  the  sand  would  have  entered  the  bearing  except 
for  the  presence  of  the  packing.  No  sand  was  found  in  the 
chambers  between  the  glands  nor  in  the  packing  of  the  inner 
gland. 

The  weight  supported  by  this  turned  bearing  is  indi- 
cated by  the  fact  that  the  "Cumberland's"  shaft  is  10  in. 


Ill  dianiclcr  and  swings  a  cast-iron  propeller  of  ll-ft. 
diameter  and  llU-ft.  pitch,  weighing  (l.liOO  lb.,  the  rota- 
tion being  107  r.p.ni.  After  one  year's  suc(;(!Hsfu]  use  of 
the  hearing  on  the  "('ninberland"  it  was  deenied  advisable 
to  install  similar  hearings  upon  the  dredge  "Savannah," 
a  twin-screw  sliij)  wlio.s(;  hearings  had  given  niiich  trouble 
from  rapid  wear. 

lPLeflBascIhi«=W^fi'll  SeyveL^e  Screen* 
]L<a>uhg  IBeaclh,  Calif. 

I5v    K.  A.   IfowK* 

The  sewage-dispo.sal  plant  at  Long  Beach,  Calif., 
recently  completed  in  connection  with  a  new  sewer  system, 
lias  two  iiiii(pic  features:  (1)  It  is  the  flr.st  plant  to 
lie  put  in  scrvu'c  in  this  country  in  which  a  Heinsch- 
Wiiri  screen  is  emi)loyed,  and  (2)  the  screenings  are 
liurned  at  the  works. 

The  plant  is  located  in  a  rein  forced-concrete  building 
on  the  beach,  about  400  ft.  l)ack  from  the  ocean  and 
approximately  10  ft.  above  high  water.  It  is  designed 
tt)  .serve  an  ultimate  population  of  .50,000,  based  on 
an  average  daily  flow  of  75  gal.   per  capita. 

The  sewage  first  passes  through  a  coarse  bar  screen 
(Fig.  2),  from  which  the  matter  retained  is  raked  into 
a  trough  at  the  top  of  the  screen  and  dumped  into  a 
receiving  can.  After  passing  the  bar  screen  the  sewage 
flows  to  the  Reinsch-Wurl  screen,  which  revolves  about 
an  axis  at  an  angle  of  approximately  20°  from  the 
vertical,  the  lower  edge  of  the  disk  dipping  into  the 
sewage.  This  screen  is  made  up  of  a  number  of  per- 
forated plates ;  and  as  the  sewage  flows  against  it,  the 
liquid  passes  through  the  perforations,  while  the  solids 
are  deposited  on  the  surface  and  are  carried  out  of  the 
liquid  by  the  rotation  of  the  screen  and  removed 
from  the  screen  by  brushes,  as  described  later.  The 
screened  sewage  passes  to  a-  sump,  from  which  it  either 
flows  or  is  pumped  into  the  ocean,  depending  upon  the 
stage  of  the  tide.    The  sludge  is  burned  in  an  incinerator. 

Description  of  Reinscii-Wukl  Screen 

The  main  screen  consists  of  a  circular  di,sk  about  20  ft. 
in  diameter  with  plates  in  the  shape  of  a  frustum  of  a 
cone  mounted  about  its  axis.  The  entire  surface  is  made 
up  of  plates  of  manganese  bronze  about  i\  ^^-  thick, 
jierforated  by  slits  gV  in-  i"  width  by  2  in.  long.     These 
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slits  are  y^  in.  c.  to  e.  and  are  enlarged  on  the  under 
side.  The  perforations  are  cut  so  that  the  brushes  in 
passing  over  the  surface  tend  to  clean  them.  The  screen 
is  mounted  on  a  steel  spider  hung  from  a  large  bearing 
at  the  top.  In  order  to  prevent  the  solids  from  flowing 
through  the  joint  at  the  outer  edge  of  the  screen,  steel 
plates  carefully  cut  and  mounted  have  been  placed  on 
the  outer  frame  to  seal  the  joint  as  tightly  as  possible. 
The  screen  is  revolved  by  means  of  a  rack  on  its  under 
edge,  driven  by  a  pinion  on  the  shaft  carrying  the  brushes. 

The  screenings  are  removed  by  means  of  revolving 
brushes  (Fig.  2)  mounted  on  a  revolving  steel  spider. 
While  the  spider  is  carrying  the  brushes  over  the  screen, 
they  are  revolving  in  a  direction  opposite  to  the  move- 
ment of  the  screen.  The  brushes  are  geared  in  such  a 
manner  as  to  exert  no  pressure  upon  the  screen  other 
than  their  own  weight  and  to  adjust  themselves  to  any 
unevenness  in  the  screen.  The  brushes  roll  the  solids 
ahead  of  them,  at  the  same  time  cleaning  the  slots  in 
tTie  screen.  The  screen  plates  on  the  conical  part  ai-e 
cleaned  by  similar  brushes.  The  screenings  swept  from 
the  plates  are  rolled  into  a  trough  that  discharges  into 
receiving  cans.  The  screens  and  brushes  are  driven  by 
a  21/^-hp.  motor.  The  screen  makes  I/2  r-P-m-  and  the 
brushes  4  r.p.m. 

The  receiving  cans  rest  on  a  turntable  that  is  operated 
by  a  handwheel  on  the  main  floor,  so  that  empty  cans 
can  be  placed  under  the  trough  by  turning  the  wheel. 
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FIG.  2.    PLAN  OF  SEWAGE  WORKS,  LONG  BEACH,  CALIF. 

An  overhead  trolley  system,  equipped  with  a  chain  hoist, 
is  provided  for  raising  the  cans  to  the  incinerator  used 
for  burning  the  sludge.  A  record  is  kept  of  the  time 
at  which  each  can  is  filled  and  the  net  weight  of  the 
sludge  collected. 

Screenings  Are  Burned  in   Incinerator 

The  incinerator  is  equipped  with  two  sets  of  Johnson 
oil  burners  and  is  designed  to  consume  150  cu.ft.  of 
sludge  in  8  hr.,  using  5  gal.  of  fuel  oil  per  cubic  foot 
of  sludge  consumed.  The  sludge  is  dumped  into  the 
furnace  from  the  top  about  3  hr.  before  the  fires  are 
started.  It  first  rests  on  the  upper  drying  hearth,  located 
in  front  of  the  oil  burners,  which  is  built  up  of  fire-clay 
brick  with  narrow  openings  between  them  to  allow  the 
liquids  to  drain  to  the  bottom  of  the  furnace.  This 
liquid  comes  from  the  moisture  content  of  the  sludge, 
which  with  this  system  is  appro.ximately  80%.  After  a 
temperature  of  2,200°  F.  is  reached  in  this  chamber,  the 
top  of  the  pile  is  soon  reduced  to  an  ash  and  from  time 
to  time  is  poked  down  on  the  lower  hearth  until  the 
upper  hearth  is  clean,  when  the  fires  are  extinguished. 
The  lower  drying  hearth  is  made  of  solid  firebrick.  It  is 
parallel  to  the  upper  hearth  and  about  214  ft.  below 
it.     The  flames   ])ass  over  the  upjier  hearth  and  to  the 


rear  of  the  furnace,  then  down  and  over  the  lower  hearth 
to  the  front  of  the  furnace.  The  temperature  on  the 
lower  hearth  is  approximately  1,600°  F.  The  ash  is 
spread  over  this  hearth  and  allowed  to  remain  here  until 
it  is  removed.  Below  the  lower  hearth  the  bottom  of 
the  furnace  is  made  to  receive  all  the  liquid  that  pas,ses 
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FIG.    3.    SEWAGE   TREATED   AND   SLUDGE   REMOVED 
BY  WURL  SCREEN,  LONG  BEACH,  CALIF. 

down  from  the  upper  hearth  and  is  here  evaporated. 
The  flames  after  passing  over  the  lower  hearth  go  down 
and  over  the  top  of  the  evaporating  pan  to  the  rear  of 
the  furnace  and  up  to  the  stack  through  a  series  of 
staggered  baffles  placed  so  as  to  retain  all  the  heat  possible 
m  the  furnace.  The  temperature  at  the  baffles  is  about 
800°  F.  After  the  fires  are  extinguished,  the  ash  is 
allowed  to  remain  on  the  lower  hearth  for  about  3  hr. 
before  it  is  removed. 

The  liquid  effluent  after  passing  the  screen  flows 
through  the  outfall  channel  into  tlie  sump.  A  weir  is 
located  in  this  channel  for  measuring  the  discharge.  It 
is  equipped  with  a  recording  register,  and  from  this 
record  and  the  records  of  solids  collected  the  accompany- 
ing diagram  (Fig.  3)  has  been  prepared.  As  the  plant 
is  not  high  enough  to  permit  the  screened  Sewage  to  flow 
into  the  sea  by  gravity  at  all  times,  a  system  of  automatic 
switches  has  been  installed,  operated  by  floats.  An 
automatic  tide  gate  has  been  placed  in  the  outfall  so 
that,  when  the  tide  reaches  such  a  level  that  the  liquid 
will  not  flow  from  the  sump,  the  gate  closes  and  the 
pumps  start.  There  are  two  of  these  pumps,  automatic- 
ally run  so  as  to  keep  the  liquid  in  the  sump  at  a  specilied 
level  at  all  times.  The  outfall  sewer  is  of  36-in.  cast-iron 
pipe,  resting  on  a  pile  cradle,  and  extends  about  800  ft. 
into  the  Pacific  Ocean. 

The  plant  was  installed  by  the  Sanitation  Corporation, 
Xew  York  City,  under  the  engineering  direction  of 
Olmsted  &  Gillelan,  Los  Angeles,  Calif. 

m 

\  Uniform  Munlflpal-AooounllnK  SyHtem  has  been  worked 
out  by  the  Wisconsin  Ta.\  Commis.sion.  under  statutory  author- 
ization. The  system  has  already  been  adopted  by  IS  municl- 
paUties,  including  Ashland,  Eau  Claire,  Green  Bay.  Madison 
and  Ripon.  The  Municipal  Reference  Bureau,  University  Ex- 
tension Division,  Madison,  Wis.,  is  prepared  to  lend  to  city 
officials  of  Wisconsin,  material  illustratinfc  uniform  account- 
ing systems  and  showing  their  value.  The  division  states  that 
uniform  municipal  accounting  systems  have  been  worked  out 
in  New  York,  Ohio,  Massachusetts,  Indiana,  Iowa,  Washing- 
ton and  Wisconsin.  The  adoption  of  the  uniform  system  is 
compulsory   in   Ohio. 
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Excavations  for  ftlbe  BasHdm^nini 
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A  l.ii^r  i:;iili-  and  loik-moviiip  job  is  under  way  in 
Clrvcliind  in  till' I'Minalidii  lor  llic  i:U),00().(H)()-;,nil.  linld- 
win  low-sorvicr  reservoir.  'I'lie  existiiifi:  low-service  reser- 
voir, known  as  Fairinoinit,  was  hnill  in  ISSf)  and  for 
sonic  vca's  l:a ;  liccii  !c<j:arde(l  as  inadci|iiaii'.  In-  so'; 
of  tile  total  water  rc(|iiircd  for  tlK>  cily  is  now  consumed  in 
the  low-scrvicc  disiritt.  'I'lic  capacity  of  the  old  Kaii- 
nidunt  rcscr\()ir  is  Sl),.'»i)(),i)(iu  _<ral..  and  lln'  dailv  consunip- 
tion  in  Ihc  district  is  (I  l.(»0(),()()i)  i^al. 

In  IIHIS  thirty  acres  of  land  extcndiiiLr  fi'nni  Ualdwin 
lioad  to  Ivist  I'xMilcvard  was  jMir',  lin  ,'il  in'  additional 
reservoir  |>ur|ioscs.  in  tlu'  w  uitci-  nf  IIM  I- 1.')  some  work 
(top-soil  removal)  was  done  on  the  reserNoir  hy  direct 
lalior.  (he  siilc  piii'posc  of  which  \vr,s  to  provide  woi'k  for 
the  uncmplu'ril  at  that  time.  Uids  were  received  for 
the  excavation  on  Apr.  •.',  I'.M."),  under  sjiceilications  wliich 
required  that  the  contractor  dispose  of  all  the  excavated 
material,  the  i  i'y  allowinu;  dumping  in  a  near-by  aban- 
doned quarry  that  would  hohl  about  ."lOD.OOO  yd.,  one-lialf 
of  the  total   excavation. 

Tlie  ])lans  called  for  an  excavated  l)asin  \,0:]^>  ft.  long 
by  570  ft.  wide,  with  an  average  depth  of  o'.i  ft.  The 
total  quantity  of  material  to  be  removed  is  74(5,000  cu.yd., 
consisting  of  yellow  clay,  blue  and  black  shale  and  blue- 
stone.  The  greater  part  of  the  stone  is  at  the  cast  end 
of  the  basin  and  amounts  roughly  to  200,000  cu.vd. 

Pl!l-L1.MIXARY   IXVKSTIfiATIONS  OF  StTK 

In  recognition  of  the  need  of  knowing  as  much  as  pos- 
sible about  the  subsurface  conditions  at  the  site  the  city 
had  a  number  of  test  holes  sunk  previous  to  advertising 
for  bids  and  incorporated  the  information  so  obtained  in 
the  bidders'  drawings  (see  Fig.  3).  This  information, 
unfortunately,  was  not  altogether  satisfactory,  for  the 
reason  that  but  two  of  the  holes  went  down  as  open  pits 
to  the  depth  of  excavation.  The  holes  below  the  open  pit 
were  made  with  rock  drills,  and  the  results  were  uneven 
on  account  of  the  seamy  character  of  the  rock.  The  heav;\- 
bluestone  at  the  south  end  of  the  excavation  was  not  tested 


by  open  pits,  and  mini  brought  up  by  the  rock  drills 
uoiild  not  dilfci-  matcriallv  whether  shale  or  bluestone  was 
encouiiliTcd.  Inasmuch  as  Ihc  cost  of  excavation  might 
lie  considerahly  inlliienceil  hy  the  ciiaracter  of  the  material, 
11.  P.  iiammer,  A.ssistant  Engineer  of  Coii.struction,  Divi- 
sion of  Water  of  tiie  city,  made  studies  of  mud  from  the 
drill,  in  the  hope  of  being  able  to  (h^tx'rmine  the  character 
of  the  ro(  k  from  these  drillings,  but  the  results  were  not 
of  a  positive  nature.  One  clause  of  tin;  specifications 
was  therefore  made  to  read  as  follows: 

The  contractor  must  a.ssuinc  the  risk  as  to  the  nature  of 
the  Kround  or  kind  of  material  to  be  excavated,  as  the  city 
iloe.s  not  Kuarantce  the  indications  of  the  Ijorln^.s  to  be 
1  orrect.  The  (MHitractor  shall  not  receive  any  extra  payment 
:ind  shall  have  no  claim  for  damages  in  case  the  material 
.-.ctually  encountered  in  the  execution  of  the  work  differs  from 
that   indicated    by   the   test   borinf^s. 

Some  of  the  contractors  bidding  on  the  work  were  not 
satisfied  with  tlie  conditions  as  shown  and  made  their  own 
more  or  less  exhaustive  examinations  of  the  site.  One 
of  them,  the  Fred  K.  Jones  Co.,  Cleveland,  made  a  very 
c  areful  analysis  of  the  whole  situation,  not  only  in  regard 
to  the  subsurface  conditions,  but  also  in  examination  of 
the  methods  of  spoil  disposal.  Whether  this  work,  wliich 
it  is  stated  occupied  two  weeks  of  the  time  of  the  com- 
pany's engineers,  was  the  cause  or  not,  the  Jones  company 
was  awarded  the  contract  on  the  low  bid  of  $235,505,  the 
other  nine  bids  ranging  from  $272,704  to  $738,150,  the 
iverage  of  the  ten  bids  being  $433,900. 

Contractor's  Plaxt  and  the  Blasting 

The  contractor's  equipment  is  of  very  high  grade.  The 
running  tracks — -layout  of  wliich  is  shown  in  Fig.  2 — are 
of  75-  and  80-lb.  rails  on  hardwood  ties  and  cinder  bal- 
last. The  shovel  shown  at  work  in  one  of  the  views  is  a 
Class  B  120-ton  Bucyrus  equipped  with  a  4-yd.  dipper. 
A  lighter  shovel  was  used  to  remove  the  top  soil.  The 
spoil  is  moved  in  30-yd.  automatic  all-steel  Western 
air-dump  cars.  In  the  beginning  12-yd.  wooden  cars  were 
used,  but  the  rock  damaged  them  considerably.  Even 
these  steel  cars  do  not  escape  injury;  the  sideboards  are 


FIG.    1.     rock-excavation   WORK   IN   PROGRESS   FOR   THE   130,000,000-<i.L. 

Left  half  of  panorama  shows  the  rock  strata  at  the  southwest   front  of  the  site.     The  rock  is  hard  and  tests  have  shown  it  to 
be  suitable  for  concrete  aggregate;  it  ■will  be  so  employed  in  the  concrete  lining  of  the  reservoir 
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cut  b}'  stones  dropping  from  the  dipper  and  by  rocks 
(hanging  out  of  tlie  bottom  of  the  dipper)  being  dragged 
over  the  sideboards.  To  get  the  cars  out  of  the  liole  and 
where  the  grade  exceeds  4.37%  tliree  locomotives  are  re- 
quired to  handle  five  of  tlie  30-yd.  cars — one  pushing  and 
two  pulling.  Pennsylvania  IMi.  switch  engines  are  used. 
The  weight  of  each  is  5U  tons  on  the  drivers ;  the  cylinders 
are  19x24  in. 

As  shown  by  the  largo  view,  the  top  soil  was  first 
removed  over  the  entire  site.  Rock  excavation  was  started 
on  the  southwest  side.  The  first  cut  ran  the  full  length 
of  the  site,  and  the  excavation  proceeded  northwest  in 
parallel  cuts. 

The  track  plan  shows  a  row  of  houses  on  the  side  of 
the  reservoir  where  the  excavation  was  started.  Drilling 
and  shooting  were  of  course  necessary,  and  great  care 
had  to  be  exercised  in  the  beginning.  Until  the  excava- 
tion reached  the  bottom,  drainage  could  not  be  installed 
and  the  blasting  holes  were  full  of  water.  After  the 
drainage  system  was  put  in,  the  holes  were  dry,  and  black 
jjowder  could  be  used.  The  wet  holes  required  the  use  of 
dynamite,  about  two  cases  being  used  in  each  wet  hole. 


Mr.  Jones  speaks  highly  of  the  Ingersoll-Rand  turn- 
table wagon  drill,  which  he  uses  to  put  down  the  blasting 
holes.  The  machine  is  moved  along  on  a  track  of  (i-ft.  3- 
in.  gage  and  drills  a  3-in.  hole  down  to  50  ft.,  striking 
120  blows  per  minute.  Mr.  .lones  says  he  can  put  down 
250  ft.  of  hole  in  10  hr.  Previously  to  actiuiring  this  out- 
fit a  well-drill  was  used. 

At  the  present  time  the  method  of  shooting  is  as  follows : 
Three-inch  holes  are  di'iveh  on  aljout  18-ft.  centers.  The 
hole  is  chambered  out  with  10  sticks  of  dynamite  and  is 
then  loaded  with  from  4  to  G  kegs  of  black  powder.  Two 
rows  are  shot  ahead  of  the  shovel,  but  the  shovel-boom  does 
not  reach  the  full  width  of  the  shot.  The  spoil  is  loaded 
on  the  dump-cars,  which  proceed  to  the  quarries  provided 
by  the  city.  The  stone  encountered  at  the  south  end  of  the 
cut,  however,  is  quite  suitable  for  concrete  aggregate  and 
is  being  stored  by  the  contractor  in  the  expectation  of  its 
being  used  for  the  concrete  work  to  l)e  <lone  on  the  reser- 
voir proper. 

Work  started  May  1,  1!)15,  to  the  extent  of  general  prep- 
aration such  as  laying  tracks.  Excavation  was  begun  on 
May  24.     The  contractor  expects  to  finish  by  next  July. 


W-SERVICE    BALDWIN     RESERVOIR    IN    CLEVELAND,    OHIO 

This   half  of  panorama   .shows   the   excavatinp   and   handlinp:   plant    at    work.      Track    at    riRht    is    for    storaKe    of    empties; 
loaded  trains  pass  out  on  middle  track;  shovel  loads  for  left-hand  track,  as  illustrated 
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'  doin;,'  it  may  l>e  necessary  to  reward  tiiose  wlioin  person- 
Much  has  hecn  saiil  m  ivtciit  limes  concerning  the  desir-  "">  "'<'  <liKlil«';  when  we  appear  disjmsed  to  sink  our  own 
ability  of  on<,nneers  niid  cii,i;iiicciiii,y:  societies  jiarticipatinj;  interests  ami  welfare  into  obscurity  and  stand  for  a  f,'iven 
individually  or  collectively  in  attempts  to  inlhu'uce  or  |'iinci|ile  at  a  |)ersonal  sacrilice ;  and  when  we  are  able  to 
direct  public  all'airs.  brush  aside  all  outward  impressionH  of  an  indefinitt;  and 
There  probably  never  was  a  lime  in  the  history  of  oui'  in( onclusive  character  and  form  our  judjriiu'nt  upon  as- 
iiation  when  there  was  jrrcatcr  need  than  at  present  for  cerlained  facts  only — then  nuiy  we  feel  justified  in  inter- 
a  wise  and  judicious  oversi<;hl  of  the  detailed  actions  of  ferin;,'  with  administrative  mattx;ra  of  a  ])ublic  or  semi- 
our  governmental  representatives;  but  the  need  which  e.\-  public  iiiitiire  for  the  benefit  of  the  community  at  large, 
ists  is  for  constructive  assistance  rather  than  for  destruc-  '»  the  meantime  there  is  much  urn-ful  work  of  a  public 
tive  criticism.  There  is  already  a  great  .surplus  of  volun-  (Iniracter  to  which  we  may,  if  we  wish,  contribute.  Our 
lary  advisers  who  api)arently  seek  to  usurp  the  adminis-  membership  should  be  made  available  at  all  times  to  such 
trative  functions  of  our  several  appointive  and  elective  pul'lic  ollicials  and  commissions  as  may  recjuire  expert 
ollicials,  leaving  to  those  parties  only  the  responsibility  opinions  or  scientific  determination  of  facts, 
lor  such  failures  as  may  ensue.    This  I  contend  is  an  inter-  '.^'. 

ference  with  good  government  and  not  an  assistance.    The  FotlfllP-SpsvIca   RanSwsxy   Bridge 

need  rather  is  for  responsible  bodies  in  the  several  commu-  RoIHecdl    Sirat©    Flsice 
uities,  com])ose(l  oi  indivuluals  who  from  their  nature  and 

position  command  the  conlidence  and  respect  of  a  majority  Bridge    100   on    the    Fitchburg    division    of   the    Bos- 

of  good  citizens,  who  will  analyze  in  a  purely  scientilic.  ton   &    Maine   R.R..   which   has   recently   been    replaced, 

impartial  and  dispassionate  manner  such  public  acts  and  «pans  the  Deerfield  River  at  a  point  0.2  mi.  west  of  Bard- 

contemjilated  actions  as  they  may  by  knowledge  and  expe-  vvell   station.     The  approaches   to   the   bridge   are   on   a 

rience  be  qualified  to  pass  judgment  upon  and  will  render  •■>°  51'  curve  at  the  east  end  and  -1°  23'  on  the  west  end. 

their  decisions  in  accordance  with  the  actual  facts,  ascer-  and  these  curves,  with  easements,  extend  onto  the  bridge 

tained  only  after  an  exhaustive  consideration  of  all  the  147  and  188  ft.  respectively,  leaving  250  ft.  of  tangent  at 

evidence  available,  regardless  of  prevailing  prejudice,  per-  the  center  of  the  bridge. 

>onal  effect  or  political  consideration ;  who  will  strongly  The  old  double-track  deck  bridge,  585  ft.  long,  corn- 
defend  public  officials  against  irresponsible  criticism  when-  posed  of  six  spans — three  of  pin-connected  trusses  and 
over  they  are  found  to  be  right,  even  though  such  officials  three  of  plate  girders — was  replaced  by  three  spans  of 
may  otherwise  be  lacking  in  popular  favor;  who  are  cai)a-  riveted  trusses  and  three  spans  of  plate  girders  designed 
ble  of  looking  on  matters  with  a  broad  perspective  and  for  a  modified  E-OO  loading. 

who  are  willing  even  to  suffer  personal  loss  if  the  contem-  The  principal  feature  of  this  replaceinent  was  the  con- 
plated  act  is  for  the  good  of  the  greater  number  of  people,  tractor's  method  of  erection,  which  allowed  the  least  inter- 
I  must  confess  that  this  outline  of  requisites  presupposes  ruption  to  traffic.  Owing  to  the  sharp  curvature  of  the 
an  ideality  not  usually  realized  in  present-day  activities ;  approaches  and  the  lack  of  space  on  the  right-of-way  for 
but  I  will  contend  that  if  such  attributes  exist  in  the  mem-  a.ssembling,  it  was  considered  more  advisable  to  place 
bership  of  any  organization  they  may  be  expected  to  pre-  falsework  in  the  river  and  erect  the  new  trusses  along  the 
vail  among  those  composed  of  engineers.    It  is  possible,  downstream  side  of  the  old  bridge.    In  the  main  the  false- 
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FIG.     1.     METHOD    OF    RIGGING     FOR    ROLLING    IN    NEW   BRIDGE  AND   ROLLING   OUT   OLD  ■■ 

therefore,  that  such  a  field  of  usefulness  may  be  open  to  work  was  in  the  form  of  pier  extensions  (Figs.  3  and  4), 

our  society,  but  such  a  departure  should,  in  my  opinion,  be  the  downstream  sections  to  carry  the  trusses  during  erec- 

made  with  extreme  caution.  tion  and  the  upstream  sections  to  carry  the  old  bridge 

When  we  have  arrived  at  a  position  which  warrants  as-  when  it  was  rolled  out  and  scrapped, 

surance  that  a  majority  of  our  members  are  constituted  Three  spans  of  the  new  trusses  and  two  spans  of  the 

mentally  and  morally  so  as  to  guarantee  inmiunity  from  plate  girders  were  erected,  with  bearing  points  on  rolls 

the    danger   of    jiersonal    Inas    or    attempted    individual  and  so  lined  that  the  members  were  exactly  parallel  to 

~^rom  the  address  of  the  retiring  president  of  the  Boston  their    final    position    when    rolled    in    to    replace    the    old 

Society  of  Civil  Engineers.    The  complete  address  is  given  in  brido'e.    After  the  erection  was  completed,  the  old  bridge 

the  April  "Journal"  of  the  society.  .      ■.      -,                    i     xi                            n            j.       i    j            1         it 

tcivii  Engineer  and  Contractor,  West  Roxbury.  Mass.  was  jacked  up  and  the   Same  rolls   extended  Under  u. 
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IToistin<f  engines  and  linos  were  then 
placed  as  shown  in  the  diagram  in 
Fig.  1. 

On  Mar.  6,  191(1,  the  live  new  spans 
were  rolled  in,  the  actual  time  con- 
sumed in  rolling  being  (i  min.  The 
tracks  were  broken  for  a  period  of  .')  hr., 
with  no  delay  to  passenger  trains.  This 
time  allowed  for  the  throwing  of  the 
tracks  on  the  approaches  from  l^-ft. 
to  13-ft.  centers,  blocking  up  back  of 
parapets  to  allow  for  masonry  changes, 
relining  tracks  on  the  westerly  span 
and  connecting  the  tracks  on  the  ap- 
proaches with  the  tracks  previously 
placed  on  the  bridge.  The  sixth,  or 
westerly,  span  was  placed  by  car  derrick 
on  Mar.  26. 

The  entire  work  was  under  tlic  direction  of  A.  B. 
Corthell,  Chief  Engineer.  The  designing  was  by  B.  W. 
Guppv,  Engineer  of  Structures;  and  supervision  of  erec- 
tion was  by  G.  L.  Tluckins,  Construction  Engineer,  and 

TIME  SCHEDULE 

Pier  extensions  for  erection Oct.  6  to  Nov.  8,  191.5 

Steel   erection,    1,200    tons Nov.    10   to   Dec.    11,   191.5 

Riveting,  42,648   rivets Dec.  12  to  Felj.  S,   1916 

Decl<  worl<,  103,000  ft.  Ixni Jan.  20  to  J:ui.  29,  1916 

Average  number  of  men  per  clay.  ...  40 

Between  Nov.  15,  1915,  and  Mar.  16.  1916,  twenty-six  worlt- 
ing  days  were  lost  on  account  of  bad  weather.  Lost  efficiency 
of  crew  amounted  to  40%  on  account  of  bad  weatlier. 


FIG.   2.     BRIIM'.IO    160   ON   BOSTON   &   M.VINIC  R.U.   ON   I'"i;i; 
FALSEWOltK    AT    PIERS    4    AND   .5 
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bogs,  or  swamps,  frequently  pi'udiicti\e  wiieii  reclaimed. 
The  natural  drainage  of  the  country  has  been  im- 
paired by  the  constitution  of  dams  for  power  purpo.ses 
and  by  the  consequent  silting  of  the  streams  and  rise 
of  the  general  groundwater  table.  This  has  made  im- 
possible the  adequate  tile  drainage  of  a  great  many  farms 
and  has  led  to  tiu;  construction  of  many  miles  of  shallow 
drains  which,  while  costing  nearly  as  much  as  through 
drainage,  accom])lished  but  little  good. 

The  j\licliigan  law  requires  that  a  record  of  each  drain 


FIGS.  3  AND  4.     LEFT — ITP.STREAM   I'^XTK.XSH  i.\   T' i    I'IKR    1        It IGHT— ITPSTItEAM     I'^XTIONSIlW    TO    PIER    2 


H.  L.  Farwell,  Resident  Engineer.  The  American  IJridge 
Co.,  of  New  York  City,  was  the  conti-actor;  II.  G. 
Reynolds.  .Superintendent  of  Erection. 
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The  .'^oil  in  the  southern  peninsula  of  Michigan 
ranges  from  sand  to  heavy  elay  and  peat  and  its  elevation, 
from  water  level  to  an  altitude  of  400  to  000  ft.  Some 
few  large  ditches  have  been  dug  by  floating  dredges,  but 
the  greater  part  of  the  drainage  woi'k  consists  of  small 
independent  ditches  and  tile  drains.  The.se  are  made 
mostly  by  hand,  but  al.so  by  teams  and  scrapers  and.  more 
recently  by  dry-land  dredges;  Larger  drainage  matters 
are  beginning  to  receive  attention,  and  the  outlook  for 
such  work  is  favorable. 

While  a  portion  of  the  land  will  always  be  occupied 
by  lakes  and  streams,  many  of  tlie  small  lakes  are  little 
niore  than  marshes  and  can  be  entirely  or  mostly  re- 
claimed.   Adjacent  to  the  lakes  are  marshes,  peat  or  muck 


sliail  be  kept  by  the  drain  cDiimiissioiier  and  that  each 
vear  all  the  original  paju-rs  of  completed  drains  shall  be 
filed  with  the  county  clerk.  There  .'^eenis  to  be  little 
uniformity  in  the  office  methods,  but  in  one  county  the  ar- 
rangement is  so  good  as  to  call  for  mention.  The  drain- 
age office  has  two  large  rooms  in  the  courthou.se,  with  a 
large  fireproof  vault.  The  office  force,  besides  the  commis- 
sioner, consists  of  a  deputy  drain  commissioner  and  an  en- 
gineer, on  a  monthly  salary.  The  latter  devptcs  part  of  his 
time  to  county  highway  work,  for  wdiich  he  receives  extra 
compensation.  Extra  help  is  employed  as  needed  for  the 
serving  and  posting  of  notices,  recording,  etc.  The  com- 
missioner makes  con.stant  use  of  his  automobile,  for  which 
a  nominal  mileage  charge  is  made. 

The  drainage  record  is  compo.sed  of  loose-leaf  volumes, 
in  order  that- the  record  may  be  typewritten.-.  An  alpha- 
betical index  of  all  drains  is  kept  in  .separate  books,  and 
al.«o  an  index  arranged  fii'st  by  townships  and  then  alpha- 
betically, in  order  to  facilitate  the  finding  of  a  drain 
record    whose   location    is   known,    but   name    forgotten. 
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Jnlroilttclion — A  coiiiiJi'i'lK'Hsive  series  of  articles  l)v  F. 
Lavis  oil  the  new  rapid-transit  system  of  New  Vorix  Ciiy 
was  publislieil  in  Kiii/iiiccriii;/  News  between  Oct.  I  iiiid 
Dee.  ;n,  1911.  This  system  is  fionerally  kimwii  as  tlic 
"Dual  System"  from  the  fact  that  it  is  to  he  operated  by 
two  eomiwnies — the  Iiiterboroufjii  Rapid  Transit  Co.  and 
tlie  New  York  Consoli(hited  Railroad  Co.,  assignee  of  the 
New  York  ]\Iunieipal  Railway  Corporation — for  a  term  of 
49  years  under  eontraets  nmde  with  the  city  aetin<j  by  the 
Puhlie  Serviee  Commission  for  tiie  First  District,  on  Mar. 
19,  191:5.  Siii'ce  i\ir.  Lavis"  articles  were  prepared,  llie 
construction  work  has  advanced  rapidly  and  at  the  end  of 
1915  was  a  little  over  50%  completed. 

A  paper  read  before  the  Muniii])al  Engineers  of  the 
City  of  New  Y'ork  by  LeRoy  T.  Ilarkness,  Assistant 
Counsel,  Public  Service  Commission,  entitled  "The  Dual 
System  Contracts  in  Their  Relation  to  tlie  Rapid-Transit 
History  of  New  York  City,"  published  in  the  191:5  "Pro- 
ceedings" of  that  society,  gives  a  vcmt  dear  and 
interesting  description  of  the  features  of  the  Dual  Con- 
tracts under  which  the  new  system  is  being  constructed 
and  will  be  operated.  The  article  by  Mr.  Sealey  whicli 
follows  describes  briefly  some  of  the  features  of  con- 
struction and  states  wliat  progress  has  been  made. 


The  question  is  frc(|iicntly  asked  why  the  contracts  for 
construction  were  so  arrangeij  that  several  miles  of  trunk 
subways  in  Manhattan,  along  Broadway  and  Ijcvington 
.\\e.,  and  in  the  Bi-onx  were  completed  a  year  in  advance 
<d'  the  tiiiH'  when  the  remaining  sections  can  be  eomplet(!d 
and  put  in  operation.  The  answer  is  that  these  sections 
were  intended  to  f(M-m  part  of  the  so-called  "Triborough" 
i-dute  originally  designed  for  an  independent  system  of 
operation,  aiul  the  contracts  I'or  then'  construction  were 
let  in  IIMI  an<l  i!ll2,  whereas  tiic  Dual  Contracts  date 
Iriini  191:!.  In  the  latter  contracts  provision  is  made  for 
incorporating  in  the  respective  operating  systems  the 
Triborough  sections  then  under  construction,  as  well  as 
the  completed  Center  St.  loop  in  Manhattan  and  the 
then  nearly  completed  F(mrth  Ave.  subway  in  Brooklyn. 

]\Ir.  Lavis  compared  the  cost  of  it  with  that  of 
the  Pananui  Canal,  which  was  $375,000,000.  As  of 
interest  in  this  coiniection  the  table  on  this  page  shows 
by  years  fi-oni  1907  to  1 91.")  inclusive  the  gross  amounts 
estimated  on  account  of  the  construction  of  the  city-owned 
lines,  including  both  the  city's  and  each  company's  share. 
In  addition,  a  large  amount  has  been  spent  by  both  com- 
panies in  third-tracking  and  extending  the  company- 
owned  elevated  lines. — Robert  Ridgway. 


Eapid-transit  construction  in  New  Y'ork  City  has  pro- 
gressed steadily  since  the  signing  of  the  Dual  System 
contracts  ]\Iar.  19,  1913.  The  Dual  System  project 
involves  the  construction  of  new  elevated  and  subway 
lines  and  the  reconstruction  and  extension  of  existing 
elevated  and  subway  lines.  In  general,  the  Interborough 
company  will  operate  all  the  lines  in  the  Borough  of  the 
Bronx  and  lines  throughout  the  length  of  jManhattan, 
with. elevated  lines  extending  into  the  Borough  of  Queens 
and  certain  elevated  and  subway  lines  extending  into 
the  Borough  of  Brooklyn,  while  the  Municipal  company 
will  operate  most  of  the  elevated  and  subway  lines  in  the 
Borough  of  Brooklyn,  with  sufficient  subway  lines  enter- 
ing Manhattan  to  distribute  passengers. 

"The  two  maps.  Figs.  1  and  2  (reproduced  from  Eixji- 
neenng  News  of  Oct.  1,  1914),  define  the  new  lines  and 
show  the  complete  rapid-transit  network.  On  completion 
the.  system  will  have  treble  the  capacity  of  the  existing 
lines.  The  estimated  total  cost  of  the  new  system,  includ- 
ing construction  and  equipment,  approximates  $350,000,- 
000,  of  which  the  Interborough  will  contribute  about 
$105,000,000,  the  j\[unicipal  company  about  $01,000,000 
and  the  city  about  $184,000,000.  The  city  has  already 
invested  about  $5(5,000,000  in  the  construction  of  the 
present  subway  and  the  Interborough  Rapid  Transit  Co. 
about  $48,000,000  in  equipment  on  this  line,  represent- 
ing about  $104,000,000  which  is  not  included  in 
the  above  estimated  cost ;  the  cost  of  the  existing  elevated 
railways  is  also  not  included. 

The  new  sy.stem,  including  existing  and  proposed  ele- 
vated and  subway  lines,  will  comprise  about  620  mi.  of 


single  track,  ;560  mi.  of  which  will  be  operated  by  the 
Interborough  and  260  mi.  by  the  ^lunicipal  company.. 

At  the  close  of  the  year  1915,  out  of  the  total  of  89 
contract  sections  of  the  city-owned  lines  the  Public 
Service  Commission  had  awarded  73  contracts  of  value 
$167,606,989.70.  It  is  expected  that  the  remaining  16 
contracts  will  be  awarded  during  the  present  year.  The 
26  contracts  awarded  in  1915,  together  with  other  con- 
tracts for  station-finish  work  and  track,  aggregate  $26,- 
096,639.  In  addition,  the  value  of  work  either  completed 
or  under  construction  on  third-tracking  and  extensions 
of  elevated  railroads  by  the  companies  at  the  close  of  the 
year  1915  amounted  to  $25,000,000. 

TABLE    OF    EXPENDITURES    ON    CITY-OWNED    LINES    OF 

NEW  RAPID-TRANSIT  SYSTEM,  NEW  YORK  CITY 

(Amounts  given  include  both  city  and  company  share  of  cost. 

Third-tracking   and    extensions    of   company-owned 

lines  are  not  included.) 

N.  Y.  M.  Ry. 
I.  R.  T.  Co..  Corp., 

Contract  3     Contract  4  Total 

To    Dec.    31.    1907* $975,364  $975,364 

To   Dec.    31,    1908* 4.602.877  4,602,877 

To   Dec.    31,    1909» 7.327.769  7,327.769 

To   Dec.    31,    1910* 12,500.707  12.500,707 

To   Dec.    31,    1911* $275,340        20,219,446  20,494,786 

To    Dec.    31.    1912* 6,041,544        25,539.169  31,580,713 

To   Dec.    31,    1913* 16.293,199        31,468.958  47,762.157 

To    Dec.    31.    1914 33,219,215        42.590,207  75,809.422 

To   Dec.    31,    1915 54,635,206        54,925,299        109,560.505 

City's   share    $35,752,557     $50,576,458       $86,329,015 

Companys-    share     18,882,649  4,348,841  23,231.490 

Total  to  Dec.  31,  1915  $54,635,206  $54,925,299  $109,560,505 
*The  figures  for  the  years  prior  to  1913  and  part  of  the  1913 
expenditure  represent  construction  of  the  Center  St.  loop  in 
Manhattan,  the  Fourth  Ave.  subway  in  Brooklyn  and  the 
Broadway-Lexington  Ave.,  or  Triborough,  subway  in  Man- 
hattan and  the  Bronx — two  Bronx  sections  besides  the  Harlem 
River  tunnel  and  the  Lexington  Ave.  section  being  under 
contract.  These  construction  expenditures  were  taken  over 
into  the  Dual  Contiacts  arrangements. 


May  4,  1916 


E  N  (.  I  N  1<:  E  Ti  I  N  ( ;     N  K  W  S 


843 


The  total  value  of  constnution  complctcil  as  of  Dec. 
31,  1915,  was  $109,560,505. 

The  average  daily  force  of  the  contractors  on  all  of  tlio 
work  under  the  Dual  System,  including?  company  and  city 
contracts,  is  at  present  about  15,000  men.  Tin's  force  has 
been  larger  in  the  past,  reaching  a  maximum  of  over  20,- 
000  men.  There  are  at  present  al)Out  1,500  engineers  of 
all  grades  on  the  commission's  payroll,  and  the  cost  of 
engineering  for  the  past  year  amounted  to  $.'5,000,000. 

The  scope  of  this  article  will  not  permit  a  description 
in  detail  of  construction  progress  since  the  signing  of 
tiie  Dual  System  contracts.  The  statements  below  will 
therefore  be  confined  to  the  past  year. 

Intkrbohougii  Lixes — Lexington  Ave.  Link 

The  existing  subway  in  Manhattan  is  extended  north 
from  38th  St.  and  Park  Ave.  as  a  four-track  subway, 
curving  under  private  pioperty  where  the  Grand  Union 
Hotel  formerly  stood,  thence  under  42nd  St.  to  Lexington 
Ave.,  by  way  of  Lexington  Ave.  and  the  new  Harlem 
River  tunnel  into  Bronx  Borough  and  by  way  of  ]\lott 


Ave.  and  (iirard  Ave.  as  far  as  157th  St.,  whence  the  line 
continues  north  as  a  three-track  elevated  structure  for  a 
distance  of  about  5  mi.  along  Jerome  Ave.  as  far  as  Wood- 
lawn  Road  near  the  city  line.  At  135th  St.  a  line 
branches  to  the  east  as  a  three-track  subway  under  138th 
St.  and  to  Pelham  Bay  Park,  a  distance  of  about  6%  "li. 

The  entire  Lexington  Ave.  line  north  of  53rd  St.  is 
now  Hearing  completion,  including  the  westerly  branch 
into  the  Bronx  and  the  easterly  branch  as  far  as  Wiiitlock 
and  Westchester  Ave.  Work  on  the  elevated  structure 
along  Westchester  Ave.  from  Whitlock  Ave.  to  Pelham 
Bay  I^irk  will  shortly  begin.  This  work  compri.ses  a  new 
section,  bids  on  which  were  opened  Nov.  30,  1915  (the 
contract  has  since  been  awarded). 

Work  on  the  section  from  43rd  St.  to  53rd  St.  was  be- 
gun in  August,  1914,  and  is  now  over  45%  completed. 
North  of  Uitli  St.  this  section  is  a  double-deck  structure 
with  the  two  express  tracks  below  and  the  two  local  tracks 
above,  an  arrangement  typical  of  the  greater  ])art  of  the 
Lexington  Ave.  line.  South  of  46th  St.  the  local  tracks 
diverge  so  as  to  permit  the  express  tracks  to  come  up  be- 


FIGS.  1  AND  2.    THE  ULTIMATE  RAPID-TRANSIT  SYSTEM  OF  NEW  YORK,  AS  IT  WILL  BE  IN  1918 
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Iw.'fii  tiu'in.  111!  trmivs  rciuliinj,'  llu'  >-AU\r  -ni.lr  iil  mIm.uI  Imn    Im    ilic   iiiinicls   I'loiii    l)ia;,'(mal   stiilioii   was  .started 

lltli  St..  iipimiacliiii^'  tlic  station  .soutli  of  tliis  i)()iiit.  Iii'Im   H"'  sit.'  ol'  llic  liolrl    (Vv^.  :>).     .\  shaft  was  also 

Tlu' contract  section  for  the  connection  with  tiic  present  sunk  within  tiie  jiaiis  space  on   i'ark  Av<'.  soutli  of   lOth 

siii.way  extends  from  ;{f<th  St.  north  aionj;  I'ark  Ave.  t..  SI.  I.,  the  siih^'rade  of  the  new  e.\i)ress  tunnel  and^excava- 

Ust   St..  tlieni'e  curvin-i  nortiieastcrl.v  un.ler  the  site  (.f  lion  carried  nortli  and  south   from  tiiis  shaft.     The  ox- 

the  old  Uiand   Union   Hotel  and    ll'n'd  SI.  |(.  Lexin>,'ton  (UMiImn   is  in   rock  in  the  tunnel  portions  and   in  earth 

Ave.,    the   hotel    havinir    lurn    rami    in    connection    with  and    hm  k    in    the    open-cut    portions.      The    material    is 

suhwav  constru.tion.  IvAuhA    {«    the    Cran.l    Cnion    site    li.v    mules,    raised    hy 

c'livl  nc  dcrrii  ks  to  llie  street   lc\el  and  removed  hy  horse 

'I'm:  l)i.\(a)X.\i,  St.vtion  trn(ks.     The  excavated   material   is  disjjosed  of  similarly 

A  station  extends  diauimally  across  tiic  old  Cram!  lliiuuLdi  the  iOtii  St.  sJiaft.  Tlie  contract  time  for  corn- 
Union  site  and  IV'ml  St.  and  consists  of  two  island  i)lat-  pietion  of  this  work  is  2H  months,  and  the  contra(;t  bid 
forms  with  the  express  tiacks  between  and  the  local  tracks  price  (inchidin<r  a  ])()rtion  of  the  Steinway  tunnel  exteu- 
outsido  of  them.  On  account  of  its  diagonal  position  sion  )  is  $:!,()!)7,;iia.S0.  Work  was  started  in  December, 
with  respect  to  the  rectan,i;ular  streets,  it  has  been  popu-  liH  I,  and  is  now  over  17%  completed, 
larly  called  Diagonal  .station.  The  construction  of  thi>  Considerable  care  in  the  prosecution  of  this  work  i> 
.section  is  of  unusual  interest,  particularly  the  work  soutli  rc(|iiired  .so  as  not  to  interfere  witli  tralllc  in  the  |)re.sent 
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FIG.   3.     TRACK  SYSTEM  IN  HUB  OF  NEW  YORK  RAPID-TRANSIT  S^'STEM 


of  Diagonal  station,  on  account  of  its  proximity  to  the 
present  subway  as  well  as  the  street-car  tunnel  located 
directly  above  the  subway  tunnels  in  Park  Ave.  The 
latter  consist,  south  of  41st  St.,  of  two  separate  two-track 
tunnels,  built  sufficiently  far  apart  to  permit  the  construc- 
tion of  a  tunnel  between  them  for  the  two  new  express 
tracks  from  Diagonal  station.  This  tunnel  passes  under 
the  northbound  tunnel  of  the  present  subway,  rising  to 
a  connection  with  the  present  express  tracks  at  about  39th 
St.  The  southbound  local  track  after  leaving  Diagonal 
station  is  carried  in  a  separate  tunnel  under  the  existing 
subway  tunnels,  continuing  south  under  the  west  side- 
walk of  Park  Ave.  on  a  rising  grade  to  a  connection  with 
the  southbound  local  track  of  the  present  subway  near 
38th  St.  The  northbound  local  track  enters  Diagonal  sta- 
tion from  a  connection  between  40th  and  41st  St.  with 
the  existing  northbound  tunnel. 

Within  the  limits  of  private  property  the  work  is  being 
carried  on  in  open  cut,  while  under  42nd  St.  and  north 
the  w^ork  is  being  done  under  decked  roadways.     Excava- 


subway.  A  slight  conception  of  the  problem  can  be  had 
when  it  is  considered  that  express  trains  pass  this  point 
every  IV2  ^^^iri-  during  rush  hours  and  local  trains  every 
21/^  min.  It  should  abso  he  remembered  that  over  1,000,- 
000  passengers  are  carried  in  the  subway  daily.  No  ex- 
press trains  run  between  1 :  30  and  5 :  30  a.m.,  and  such 
M-ork  as  setting  protecting  shields  and  permanent  steel 
<()lumns  within  the  present  tunnels  is  done  during  these 
hours. 

Seventh  Ave.  Line 
The  existing  subway  on  Broadway  will  be  extended 
south  from  Times  Square  under  Seventh  Ave.,  Seventh 
Ave.  extension,  Varick  St.,  West  Broadway  and  Greenwich 
St.  to  the  Battery,  where  a  connection  will  be  made  with 
the  present  sub\vay  loop.  Its  eight  contract  sections 
aggregate  $14,793,449.50  in  construction  value.  It  is  a 
four-track  subway  north  of  Park  Place,  the  two  outer 
tracks  continuing  south  from  Park  Place  to  a  connection 
with  the  present  South  Ferry  loop.    Actual  construction 
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was  started  on  these  different  sections  at  various  dates  in 
1914,  and  exclusive  of  the  connection  at  Times  Square 
(which  was  finished  witliin  tiie  j)ast  year)  tiic  work  is 
from  51%  to  84%  completed. 

The  construction  of  the  Times  Square  connection  in- 
volved the  entire  removal  of  the  west  wall  of  the  present 
subway  between  43rd  and  44th  St.  and  the  reconstruction 
of  a  large  portion  of  the  roof  of  the  present  subway 
within  these  limits.  Like  the  Diagonal  station  work, 
it  had  to  be  prosecuted  without  interruption  to  traffic 
in  the  ])resent  subway. 

The  Seventh  A\e.  line  is  being  built  in  trench  under 
timber  street  decking,  excepting  within  the  limits  of 
Battery  Park  and  in  Varick  St.  Extension  and  Scvcntli 
Ave.  Extension — new  streets  not  yet  graded — and  in  the 
widened  portions  of  Varick  St.  Kock  has  been  encount- 
ered on  all  the  sections  north  of  IGth  St.  and  in  Battery 
Park;  otherwise  the  material  excavated  consists  in  gen- 
eral of  sand,  gravel  and  clay,  with  occasional  boulders. 
Filled  ground  was  encountered  in  places,  particularly 
south  of  Vesey  St.  along  Greenwich  St.,  which  marks 
approximately  the  old  shore  line  of  the  Hudson  Kiver 
during  the  days  of  the  Kevolution.  For  some  distance 
north  and  south  of  Franklin  St.  a  peat  bed  several  feet 
thick  was  found,  in  which  a  number  of  well-preserved 
cedar  logs  and  stumps  were  embedded  ;  the  peat  was  cov- 
ered with  15  ft.  or  so  of  filled  ground.  The  disposal  of 
excavated  material  is  being  handled  by  the  usual  metliod 
of  shafts  and  hoisting  plants  located  at  intervals  along  the 
line  of  the  work. 

Considerable  underjnnning  of  buildings  has  been  re- 
quired, particularly  on  the  lower  sections  through  Green- 
wich St.,  where  many  of  the  buildings  are  old  and  have 
shallow  foundations.  A  special  feature  of  this  work  was  the 
underpinning  of  two  lines  of  columns  supporting  the 
existing  elexated-railroad  structures  along  Greenwich  St. 
and  West  Broadway. 

Park  1'lace  and  Bekkman  St.  Branch 

The  two  middle  tracks  of  the  Seventh  Ave.  line  turn 
east  at  the  northeast  corner  of  Park  Place  and  West 
Broadway,  thence  pass  under  Park  Place,  cross  under  the 
new  double-deck  Broadway  sidtway,  the  general  post  office 
and  the  existing  subway  in  Park  Row,  go  by  way  of 
Beeknian  St.,  William  St.  and  Old  Slip  to  a  pair  of 
tunnels  under  the  East  River  to  Brooklyn  and  by  way 
of  Clark  St.  and  Fulton  St.  to  a  connection  with  the 
existing  subway  at  Borough  Hall. 

Because  of  the  necessity  of  ])assing  under  the  Broad- 
way and  Park  Row  subways  the  grades  in  Park  Place  and 
Beekman  St.  are  as  steep  as  3%,  and  the  structure  is 
deep — about  GO  ft.  below  the  street  surface  under  Broad- 
way. An  island-platform  station  at  Church  St.  will,  on 
account  of  the  depth,  be  provided  with  escalators. 

In  Park  Place  and  in  the  easterly  portion  of  Beekman 
St.  the  work  is  being  carried  on  in  trench  under  timber 
street  decking;  the  rest  of  the  section,  exclusive  of  the 
work  under  the  post  office,  is  being  built  in  tunnel.  The 
excavated  material  generally  is  sand,  and  subgrade  is 
below  groundwater  level. 

The  portion  of  the  two-track  subway  under  the  post 
office  is  built  in  a  cut  opened  through  the  floor  of  the 
sub-basement  of  the  building  and  passes  below  three  rows 
of  cast-iron  colunms  of  the  building,  the  center  line  of 
the  subway  being  directly  below  the  middle  row  of  col- 


umns. The  cast-iron  bases  of  these  columns  are  in  the 
sub-basement  floor  and  rest  on  J2-in.  granite  caps  4V^x 
41/2  It.  square,  sujjported  on  continuousBtoncrete  footings 
about  10  ft.  wide  and  fi^  ft.  deep.  The  concrete  floor  is  cut 
away  between  the  lines  of  columns,  and  15-in.  transverse 
latticed  girders  incased  in  concrete  are  placed  between 
the  lines  of  columns  under  the  granite  caps,  one  girder 
on  each  side  of  each  column.  Directly  under  the  15-in. 
girders  are  placed  JJO-in.  continuous  longitudinal  latticed 
girdei's,  one  on  each  side  of  the  granite  ba.ses  of  each  row 
of  colunuis.  In  the  order  of  under])inning  oi)erations  the 
30-in.  girders  are  placed  first.  The  placing  of  these  longi- 
tudinal girders  involves  cutting  aM'ay  a  portion  of  the 
existing  concrete  footings  on  each  side  of  the  lines  of 
columns,  in  order  to  place  tiie  girders  near  enough  to  the 
columns.  The  concrete  is  then  replaced,  inclosing  the 
girders  and  making  them  integral  portions  of  the  footings. 
For  the  purpose  of  bonding  the  concreted  girders  to  the 


FIG.    4.     .SL'BWAV    WultK    IN    Sl'l^- HAS  KM  l':.\T    OK 
iJOVvNTUWN  POST  UFFICE 

footings,  dowel  pins  1^4  'U-  square  and  36  in.  long  arc 
driven  into  holes  drilled  horizontally  18  in.  into  flic 
concrete  footings. 

The  footings  are  carried  down  by  moans  of  undcrjiin- 
ning  pits  5  ft.  square  to  the  proper  depth,  usually  to 
groundwater  level,  below  which  14-in.  concrete  piles  are 
put  down.  Above  -subgrade  the.se  piles  Avill  be  incorporated 
in  the  walls  of  tiie  completed  subway  structure.  The 
subgrade  of  the  subway  is  30  ft.  or  more  below  tiie  sub- 
basement  floor  of  the  building.  The  estimated  loads  com- 
ing upon  these  building  columns  vary  approximately  be- 
tween 350  tons  and  800  tons  per  column.  Fig.  4  shows 
the  work  in  the  sub-basement  of  the  post  office. 

^^'ork  between  West  Broadway  and  William  St.  was 
started  in  December,  1914,  and  is  now  over  39%  com- 
pleted.    The  contract  bid  price  was  $1,571,363.50. 

A  special  feature  of  the  work  under  William  St.  is 
anderpinning  of  buildings.  On  account  of  the  narrow- 
ness of  this  street,  which  is  about  40  ft.  wide  between 
building  lines,  every  building  along  the  line  has  to  be 
underpinned.  These  buildings  vary  in  height  up  to  20 
stories.  The  method  of  underpinning  was  described  quite 
fully  in  Engineering  News  of  Apr.   13,   1916,  p.   681. 
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Work  in  William  St.  stiirl 
is  now  iiliout  h\)''',  (■()iMi)lc't( 
is  $2,2r)l.(iT(). 


ill    Dccrinlici',    l!M  I.   mid 
Till'   (oiiliart    1)1(1    iii'icc 


i'-.\ST    InVK.il     lUN'NKI.S 

The  Olil  Slip-Clark  St.  tuiiiu'l  is  n.ltOO  It.  loiii:  ami  is 
ninilo  up  of  two  sin^flc-track  (iisl-ivmi-liiu'il  tulu-s,  ITl/o  l^- 
in  t'xtoriial  dianu'tcr.  Work  on  IJiis  scrtioii  starlcil  in 
Auj:ust,  IIM  I,  and  is  now  alioul  •'!.'")'/(  <'onipi('t('d.  On  Ihr 
Manhattan  side,  shafts  arc  located  in  the  north  and  soiitli 
roadways  of  Old  Slip  at  Front  St.  On  the  Ui'doklyn  side 
a  (louhle  shaft  is  liKatcd  at  the  foot  of  Clark  St.,  jjartly 
in  Furnnui  St.  (Fig.  !>).  Theso  shafts  liave  heen  sunk  as 
cai.ssons  under  I'onipressod  air,  with  walls  of  stocl  and 
ooncrptc,  and  will  ho  used  in  the  i)ornianent  structures  as 
oniergeiu'v  e.xits  and  ventilation  shafts. 

Four  headinijs  are  hcing  driven  from  the  Manhattan 
shafts,  two  toward  the  river  hy  nse  of  shields  and  two 
landward  hy  a  crown-har  system  of  ])oling  and  hrcasting. 
The  river  headings  are  in  rock  in  the  lower  |)ortion  of  the 
tunnels,  while  their  upper  portion  is  in  liver  nnid  and 
filled  ground  containing  old  foundation.s,  piles  and  crih- 
hing.  On  tlie  Brooklyn  side  where  tlie  excavation  is  in 
sand,  four  headings — two  landward  and  two  toward  the 
river — are  being  driven  by  the  use  of  shields. 


.lu^l  south  of  tlie  Old  Slip-Clark  St.  timnels  is 
another  pair  of  tunnels  under  eonslruetion  from  White- 
hall St.  (Manhattan)  to  Montague  St.  (lirooklyn),  form- 
ing a  |iortion  of  the  New  York  Municipal  Ifaiiway  sys- 
tem. Hoth  pairs  of  tunnels  are  being  built  by  the  same 
contractor. 

{•UOOKI.VN   AM)  (^)rKKi\.S  LlNEH 

.\  four-track  extension  of  the  present  subway  from  its 
termiiius  at  Flathush  and  Atlantic  Ave.,  Brooklyn, 
passes  along  Flathush  Aw.  and  I'iastern  Parkway  to  Buf- 
falo Ave.,  with  a  two-track  branch  subway  along  Nostrand 
Ave.  from  Mastern  Parkway  to  Flathu.sh  Ave.  The  por- 
tion of  the  subway  under  Flathush  Ave.  from  Pacific;  St. 
to  the  Prospect  Park  Plaza  will  he  a  six-track  stru(;ture, 
two  tracks  of  which  will  be  used  hy  the  New  York  Muni- 
cipal Railway  Corporation.  These  two  tracks  at  the 
northerly  end  will  ])ass  directly  under  the  Long  Island 
K.K.  teiniinal  and  by  way  of  St.  Felix  St.  will  connect 
with  the  subway  luider  Fulton  St.  coming  from  .Manhattan 
Bridge,  while  at  the  southerly  eml 
they  contiiuu'  niulei'  Matbiisli 
Ave.  for  a  distance  of  a  little  less 
than  one  mile  beyond  the  Prospect 
Park  Plaza  as  far  as  Malbone  St. 


FIG. 


5.    DIAGONAL,   STATION   AND   TUNNEL,   CONNECTION   TO  EXISTING  SUBWAY  AT  42ND  ST.  AND  PARK  AVE. 
The  two  double-track  tunnels  on  either  side  of  Park  Ave.  are    the    present    subway    curving   west    into    ^^nd    St.      Grana 
Central  Station  is  just  beyond  the  curve.     The  middle  of  Park  Ave.    Is    occupied    by    a    double-track    tunnel    for    street    cars, 
with  portal  at  41st  St.     The  new  tunnels  from  Diagonal  Station  pass  under  these  existing  structures 
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FIGS.     6    AND    7.     TWO    VIEWS    OP     DIAGONAL, 
Left — Look  ins:    southwest. 

All  this  line  i.-^  now  in  ]jrogres.s  and  i.s  in  variou.s  staj^es 
of  construction,  with  the  exception  of  tlic  section  under 
Flathush  Ave.  hetween  Pro.spcct  Park  Plaza  and  Malbone 
St.,  which  will  be  in  soft-ground  tunnel. 

The  Flathush  Ave.  portion  from  Prospect  Place  to  the 
Plaza,  which  was  the  first  section  let,  is  about  61%  com- 
pleted. Some  of  the  other  sections  have  only  recently 
been  let.  Construction  is  being  prosecuted  in  trench 
under  street  decking  generally.  Along  Eastern  Parkway, 
work  is  generally  prosecuted  in  open  cut.  The  excavated 
material  is  largely  sand,  gravel  and  clay. 

The  old  two-track  Steinway  tunnel  is  being  continued 
by  a  two-track  subway  extension  westerly  under  42nd  St. 
to  Times  Square  and  by  a  two-track  elevated  extension 
from  the  easterly  end  in  Long  Island  City,  passing 
through  the  yard  of  the  Long  Island  R.R.,  Davis  St.  and 
Ely  Ave.  to  the  Queensboro  Bridge  Plaza,  where  a  junc- 
tion is  made  with  a  two-track  line  from  the  bridge  com- 
ing from  the  Second  Ave.  elevated  line  in  Manhattan. 
From  the  Bridge  Plaza  two  three-track  elevated  lines 
branch  out  into  Queens — one  over  Jackson  Ave.  and  Sec- 
ond Ave.  to  Astoria  and  the  other  along  the  Queens 
Boulevard,^  Greenpoint  Ave.  and  Roosevelt  •  Ave.  to 
Corona.  There  is  a  large  double-deck  union  station  on 
the  Bridge  Plaza  under  construction. 

All  of  the  Queens  lines  were  started  in  l!)l;>  and  arc 
now  nearing  completion.  The  work  along  Second  Ave. 
to  Astoria  has  already  been  finished. 

New  York  Municipal  Railway  Coupokation  Lines— 
Bi?oadway-59tii  St.  Line 

From  the  i\ranhattan  end  of  the  Whitehall  St.- 
Montague  St.  tunnel  a  new  subway  extends  nortii  through 
Whitehall  St.,  under  Bowling  Green,  private  property. 
Trinity  Place,  Church  St.,  St.  Paul's  vestry  building  and 
churchyard,  Vesey  St.,  site  of  the  southerly  half  of  the 
old  Astor  House,  Broadway  and  Seventh  Ave.,  thence 
easterly  through  .59th  St.  to  a  point  west  of  Fifth  Ave. 
and  curves  diagonally  across  Central  Park  and  the  Plaza 
to  60th  St.,  thence  east  to  the  Eiast  River  and  by  tunnel  un- 
der the  river  to  Queens,  where  connection  will  be  made  with 
the  Queens  lines  at  the  union  station  in  Queensboro  Plaza. 

■The  concrete-arch  viaduct  section  of  elevated  railway 
along  Queens  Boulevard  was  described  in  "Engineering  News" 
of  Nov.  11,  1915,  p.  91,3.  The  steel  elevated  railways  were  fully 
treated  as  to  design  in  the  issue  of  May  20,  1915,  p.  971. 


STATION   WORK.  GRAND  UNION  HOTEU  KIXJO 
Right — Looking    northeast 

The  portion  of  the  subway  on  r)9th  St. — a  two-track 
structure  east  of  Seventh  Ave. — as  originally  planned 
called  for  single-track  tunnels  in  59th  St.  .and  (iOth  St. 
between  Fifth  and  Second  Ave,  These  tunnels  were  to 
connect  with  the  Queensboro  Bridge,  over  which  this  line 
was  to  extend  into  the  Borougli  of  Queens.  Objections 
to  the  u.se  of  the  bridge  lor  this  jiurpo.se  led  the  Board  of 
Estimate  and  Apportionment  to  request  that  tins  line  be 
canied  in  a  tunnel  under  the  East  River.  Accordingly 
a  iic\r  two-track  location  was  made  acro.ss  the  Park  Plaza 
and  through  (iOth  St.,  as  outlined  above. 

The  entire  line  is  a  two-track  subwav  south  of  Park 
Place  and  (in  general)  a  four-track  subway  north  of  Park 
Place  as  far  as  r)9th  St.  Provision  is  made  for  a  possible 
future  extension  of  this  line  north  of  59th  St.  to  Central 
Park  West  and  theiiee  north;  at  present  ony  two  of  the 
four  tiiicks  continue  across  59th  St.  Provision  is  also 
made  at  Canal  St.  for  a  connection  with  a  two-track  cross- 
town  subway  east  of  Broadway,  which  will  connect  with 
the  Fourth  Ave.  subway  in  Brooklyn  by  way  of  the  Alan- 
hattan  Bridge. 

\A'ork  on  the  Canal  St.  subway  is  now  about  54%  com- 
pleted. 

All  the  work  on  the  P)roadway-59th  St.  subway  south 
of  Union  Square  was  started  at  various  dates  prior  to 
l!)l  1  and  is  now  Hearing  completion;  a  number  of  the 
sections  have  already  been  finished.  All  sections  north 
of  Union  Square  are  under  con.struction.  The  last  to  l)e 
let — the  section  from  ;58th  St.  to  51st  St. — passes  beneath 
the  Times  Square  station  of  the  existing  subway,  which 
is  on  a  curve  turning  from  42nd  St.  into  Broadway. 

The  depth  of  excavation  for  this  .section  varies  from 
44  ft.  at  42nd  St.  to  24  ft.  in  the  vicinity  of  51st  St. 
The  rapid  rate  of  ])rogress  required  to  complete  this  sec- 
tion on  contract  time  and  the  excavation  in  uncertain 
New  York  rock  in  safety  and  without  undue  interference 
with  traffic  and  adjacent  property  in  one  of  the  most 
congested  portions  of  the  city  make  the  construction  of 
this  section  especially  interesting.  Work  began  under  this 
contract  in  the  latter  part  of  last  year  and  is  now  well 
under  way.  The  contract  bid  price  is  $3,740,913.50,  and 
the  contract  time  is  20  months  for  the  completion  of  the 
railroad  ready  for  operation. 

The  Broadway-59th  St.  line  continues  south  of  Morris 
St.    under    Whitehall    St.,    by    way    of    the    new    East 
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Ifivcr  funnels  to  Moiitn^nc  St.  in  Hrooklyn  and  tlicnfc  by 
way  of  Monta';;uc.  I''iill<in  and  W'ilidiif^ddty  St.  t(i  a  con- 
nection with  tlic  Kduitli  ;\vc.  .^ul)way  at  Flatl)usli  Ave. 
extension,  'riii.x  |)()rtion  of  the  line  is  from  '^\'/„  to  'M'>'/(, 
coni|ileled.  Its  linal  construction  value  is  $11, 12!). I  i;i..'")(). 
Work  on  the  section  includin<,'  the  tunnels  he^jan  in 
.luly,  ilM  I.  iind  is  now  ;i.')'/f  completed.  On  the  .Man- 
hattan side  of  the  tunnels  there  are  two  shafts — one  at, 
Whitehall  St.,  suid<  as  a  temporary  timber  structure,  and 
one  in  the  slip  at  the  foot  of  liroad  St.,  sunk  as  a  perma- 
nent reinforced-eoncrete  structure  which  will  he  used  in 
the  completed  work  as  an  emeriicncy  exit  and  ventilation 


FIG.     8      INTERIOR    OF    FINISHED    TWO-TRACK    SUBWAY 

STATION,   FOURTH  AVE.   LINE,   BROOKLYN 

View  taken  Jan.  14,  1916 

shaft.  On  the  Brooklyn  side  a  permanent  shaft  of  steel 
and  concrete  has  been  sunk  as  a  caisson  near  the  foot  of 
]\Iontagne  St.' 

All  headings  from  the  IMaiihattan  shafts  are  in  rock  and 
are  being  excavated  by  the  usual  top-heading-and-bench 
method.  The  Brooklyn  headings  are  in  sand  and  are 
being  driven  by  shields  under  compressed  air,  two  land- 
ward and  two  toward  the  river.  Work  on  this  section 
includes  the  construction  into  Broad  St.  of  a  two-track 
spur  which  will  be  extended  later  by  way  of  Broad  and 
Nassau  St.  to  a  connection  with  the  Center  St.  loop  in 
the  vicinity  of  Brooklyn  Bridge. 

Brooklyn  Elevated  Lines 

A  two-track  railway  will  run  from  Sixth  Ave.  in  Man- 
hattan easterly  under  14th  St.,  passing  beneath  the  new 
Broadway  subway  and  the  present  subway  in  Fourth  Ave. 
and  by  tunnels  under  the  East  River  to  Brooklyn,  thence  by 
way  of  North  7th  St.,  Metropolitan  Ave.,  Bushwick  Ave. 
and  Johnson  Ave.  to  about  Waterbury  St.,  all  in  subway ; 
beyond  this  point  the  line  will  continue  as  an  elevated 
structure  along  Johnson  Ave.  and  the  right-of-way  of  the 
Long  Island  R.R.  to  a  connection  with  the  existing  Broad- 
way elevated  line,  serving  the  Eastern  District. 

A  contract  was  recently  let  for  the  East  Eiver  tunnel 
portion,  extending  from  Avenue  B  in  Manhattan  to  Bed- 
ford Ave.  in  Brooklyn.  The  bid  price  for  this  section  was 
$6,639,023.50,   which   includes   the   construction   of   two 


Hingle-track  cast-iron-lined  tunnels.  Contracts  for  othei' 
sections  of  this  line  will    follow  .shortly. 

'I'lie  New  Utrecht  Ave.  line  is  a  three-track  extension 
of  liie  Fourth  Ave.  subway  in  Brooklyn,  passing  easterlv 
in  cut  between  ;i7lh  and  ;i!)th  St.  to  Tenth  Ave.  and 
to  Hdlh  St.  and  Stillwell  Ave.  to  a  connection  witli  the 
existing  lines  to  (!oncy  Island.  The  construction  of  the 
entire  line,  which  was  begun  early  in  l!)lj,  is  now  j)rac- 
tically  com|)leted. 

The  (liavesenil  Ave.  line,  another  three-track  elevated 
structure  from  the  Fourth  Ave.  subway  to  Coney  Island, 
has  only  recently  been  placed  under  contract;  coiLstructioii 
is  less  than  10%  conipleted. 

SkWIOI!    and    SuiiSUItKACE    CONSTRUCTION 

The  building  of  subways  and  elevated  lines  necessarily 
involves  much  maintaining  and  reconstructing  of  existinj); 
.sewers  and  i)iping.  A  great  deal  of  such  work  has  been 
done  within  the  ])ast  year. 

It  is  the  practice,  as  a  nuittcr  of  ])recaution  against  pos- 
sible explosions,  to  kill  all  gas  mains  preparatory  to.  sub- 
way construction  where  such  mains  would  otherwi.se  have 
to  remain  underneath  the  street  decking.  Thesi^'  mains 
are  temporarily  bypassed,  generally  along  the  gutters,  ex- 
cept that  large  bypasses  are  supported  on  tiiiiber  bents 
al)o\e  the  sidewalk.  Frequently  at  iniportant  street  inter- 
sections where  cross-mains  have  to  be  takeii  care  of  and 
long  spans  are  necessary  so  as  not  to  interfere  with' traffic, 
dilTerent  means  Of  supporting  the  gas  bypa.s.ses  are  used. 
At  the  north  side  of  42nd  St.  across  Times  Square  the 
bypass  pipe  is  supported  by  two  continuous  li/^-in.  sus- 
pension cables  in  three  spans,  the  longest  of  which  is  115 
ft. ;  across  Broadway  between  33rd  St.  and'  34th  St.  a 
.steel  tru.ss  is  used  with  a  span  of  100  ft. 

Not  only  do  existing  sewers  have  to  be  maintained  or 
reconstructed  on  account  of  subway  construction,  but 
in  some  in.stances  conditions  require  the  building  of  new 
sewers  to  take  the  flow  of  sewers  interfered  with.  Among 
the  more  important  work  of  this  class  within  thep'ast  year 
is  the  construction  of  the  30th  St.  off-line  trunk  sewer 
at  a  co.st  of  about  $500,000.  This  -  sewer  'extends 
from  Seventh  Ave.  to  the  North  Eiver  and  will  take  the 
flow  of  various  sewers  between  20th  aiid  39th  St.'  ,  Its 
maxinmm  section  is  11x6  ft.  of  reinforced  concrete. 

The  construction  of  a  new  deep  relief  sewer  at  an  ap- 
proximate cost  of  $350,000  has  been  in  progress  within 
the  past  year  through  41st  St.  from  Park  Ave.  to  the 
East  River.  This  sewer  will  be  built  of  concrete  masonry 
and  will  have  a  maximum  horeshoe  section  8x8  ft.  A  por- 
tion of  it  east  of  Park  Ave.  will  be  built  by  the  Public 
Service  Commission  and  the  remainder  by  the  Manhattan 
Bureau  of  Sewers.  A  relief  sewer  is  also  under  construc- 
tion in  46th  St.  from  Broadway  to  the  North  River,  a 
part  of  which  will  be  built  by  the  Manhattan  Bureau  of 
Sewers.  Its  maximum  section  will  be  9yox9  ft.,  horse- 
shoe, and  8V2X6V2  ft.  twin  rectangular  section. 

The  interior  finish  of  stations  and  the  installation  of 
tracks  are  being  done  under  separate  contracts.  A  great 
deal  of  this  work  is  in  progress  at  present;  some  sections 
are  practically  done. 

Operation  of  New  Lines 

Work  on  the  Fourth  Ave.  subway  in  Brooklyn  was 

started  prior  to  the  signing  of  the  Dual-System  contracts, 

and  most  of  the  line  was  practically  finished  before  that 

time.     It  is  a  four-track  line  as  far  as  65th  St.,  where 
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ronnection  is  made  with  the  Sea  Beach  line  to  Coney 
Island  and  a  two-track  line  from  (i5tii  .St.  to  the  present 
terminus  at  86th  St. 

Work  on  the  remainder  of  the  Fourth  A\e.  suhway  from 
43rd  St.  to  86th  St.  was  completed  within  the  past  year, 
including  the  connection  with  the  Sea  Beach  line,  making 
possible  the  oi)eration  of  the  Fourth  Ave.  subway.  Two 
of  the  four  tracks  are  used.  On  June  1!),  li)15,  through 
operation  was  commenced  from  the  Chambers  St.  station 
in  the  basement  of  the  Municipal  Building,  .Manhattan,  to 


The  work  of  third-tracking  the  Second,  Third  and 
Ninth  Ave.  elevated  lines  in  Manhattan  and  the  Bronx, 
a  part  of  the  Interborough's  system,  was  completed  within 
the  past  year  by  the  company,  and  recently  the  new  ex- 
press service  has  been  [)ut  into  o])eration. 

p]xtensive  work  of  reconstruction  and  extension  of 
existing  elevated  lines  in  Brooklyn  is  in  progress  by  the 
New  York  .Municipal  Railway  Corporation,  and  within 
the  past  year  a  (•onsiderable  amount  of  this  work  was 
iinished.    in  February,  1915,  a  new  elevated  line  to  Luth- 


FIG.   9.    SINKING  CAISSON  FOR   TUNNEL  SHAFT  AT   FURMAN  AND  CLARK  ST. 


Coney  Island  by  way  of  the  Center  St.  loop,  Manhattan 
Bridge,  Fourth  Ave.  subway  and  Sea  Beach  railroad. 
During  the  rush  hours  six-car  trains  are  now  operated  on 
a  1-min.  headway.  Trains  have  recently  been  operated 
south  of  65th  St.  to  86th  St. 

Operation  of  the  Center  St.  loop  had  previously  been 
commenced,  on  Aug.  19,  19i;5,  over  the  Williamsburg 
Bridge,  connecting  with  the  existing  Broadway  elevated 
line  in  Brooklyn. 

Within  the  past  year  the  contract  work  for  the  altera- 
tion of  the  old  Steinway  tunnel  to  permit  the  operation 
of  subway  cars  was  completed,  and  on  June  22  this  tunnel, 
officially  known  as  the  Qucensboro  subway,  was  put  into 
operation  from  the  station  under  -12ud  St.  near  Lexington 
Ave.  to  Jackson  Ave.  station  in  Queens.  Operation  has 
recently  been  extended  to  the  Hunters  Point  Ave.  station. 
The  service  consists  of  two-car  trains  on  2-min.  headway 
during  rush  hours,  and  single  cars  are  operated  at  longer 
intervals  during  the  rest  of  the  day. 


cran  cemetery  was  o])ened,  and  in  September,  1915,  an 
elevated  extension  out  Liberty  Ave.  to  Letferts  Ave.  was 
also  put  into  operation. 

When  the  System  Will  Be  Completed 

The  greater  part  of  rapid-transit  work  will  have  been 
completed  by  the  end  of  1917.  Operation  of  portions  of 
the  system,  however,  is  contemplated  before  that  time. 
It  is  expected  that  some  of  the  new  lines  will  he  placed 
in  operation  during  the  present  year,  such  as  the  elevated 
extension  of  the  West  Farms  branch  of  the  present  sub- 
way along  White  Plains  Road  from  180th  St.  to  241st  St. 
in  the  Bronx ;  the  new  elevated  lines  in  the  Borough  of 
Queens  from  the  Bridge  Plaza  to  Astoria  and  to  Corona  ; 
aiul  the  New  Utrecht  Ave.  line  as  far  as  the  Sea 
Beach  railroad. 

The  design  and  construction  of  the  various  lines  in 
the  Dual  System  are  under  the  direction  of  Alfred 
Craven,  Chief  Engineer,  Public  Service  Commission. 


sr.o  !■;  \  (I  1  .\  !•:  !•:  i;  i  \  c    n  k  w  s  v<.i.  7r,,  No.  \h 

iiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii iiiiiiiii iiiiiiiiimii iiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiu^ 


line 


IT) ft U.    c 


niiiiHiiiiiimiiiiiiiiMiiiiiiiiniiiiiniMiiiiiiiiiiuiiiiniiiiMiiiiiiiMiiiiiiiiiiiiiiMiiiiiiMiiiiiiiiiniiiHHNiiinMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 


CentTary-Old  Floating  Brnd^e 
Sinfes  Deepeir  Eaclh  YeaB" 

A  tloiiliii,!;'  Iii-iil;j:i'  huill  in  llic  lirsl  (Icciidf  nf  tlic  nini'- 
ti'ciitli  ci'iiturv  is  still  in  scrvici'  across  (Jiciiincii'  I'oihI 
(in  tlio  niiiin  roml  lietwocn  Lvnii  anil  Salcni,  JIass.  'I'lic 
lH-i(l<jo  is  a  tiniiuT  strnctiuv  J3S  ft.  wide  and  ori.ijinally 
."ill  rt.  !on<,\  lint  now  i-cdiucd  lo  ahont.  Hxi  ft.  l>y  lillin-,' 
at  tlu>  shores.  .\s  built  it  was  a  solid  tiinlicr  sli'ncturc 
aliout  •">  i'l.  tliiik  made  np  by  s|iikinu-  IoucIIut  succcssi\(' 
layers  of  lon^iiiidinal  liinhci's.  .\s  thrse  limbers  beeunu! 
waterloiiii'ed  they  i;radnaliy  sank  and  as  they  sank  new 
planks  were  yi'ai'  by  year  added  to  the  roadway  until  now 
the  bridge  is  reported  to  be  about  2.s  ft.  thiek  and  extends 
well  down  into  the  bog  bottom,  which  was  the  original 
im])cdinient  to  bridge  piers  or  pile  footings. 

The  crossing  is  now  much  used  and  the  traffic  is  very 
heavy.  Under  the  heaviest  loads — such  as  well-filled 
busses — the  roadway  disappears  in  water,  but  otherwise 
the  stability  seems  assured.  Frequent  renewals  or  rather 
additions,    however,    make    a    new    bridge    economical. 


After  Seveira  Yeairs 

By  Kicnnktm  .\.  iliiiio.N* 

.\bont  seven  years  ago  the  writer  was  called  upon  it) 
underpin  the  front  wall  of  a  battery  of  coke  ovens  at 
Segundo,  Colo.  It  has  lieen  the  custom  to  "pull"  tlie 
ovens  by  hand  previous  to  that  time,  and  certain  changes 
were  necessary  t(j  be  made?  in  the  wharf  level  to  provide  for 
the  installation  of  coke-pulling  machines.  In  ordei'  to 
lower  the  wharf  level  2  to  3  ft.  as  planned,  it  was  recpiired 
to  extend  the  face  wall  lower  with  a  suitable  foundation, 
as  the  oi'iginal  construction  did  not  contemplate  the 
removal  of  the  material  in  front  of  the  wall  so  as  to  expose 
its  toe.  The  underpinning  was  to  e.xtend  at  least  2  ft. 
below  the  iiew  wharf  level  and,  being  thicker  than  the  old 
wall,  was  to  be  carried  up  the  face  a  short  distance. 

Suitable  sand  or  gravel  could  be  obtained  only  by  shij)- 
ping  in  from  outside  points  at  considerable  expense. 
There  was  available,  however,  at  the  plant  large  quanti- 
ties of  coke  breeze — waste  coke  too  small  for  furnace  pur- 
poses— ranging  in  size  from  dust  to  about  1  in.  Coming 
directly  from  the  ovens,  it  was  clean  and  free  from 
vegetable  matter;  and  it  was  accordingly  adopted  for 
use  as  concrete  aggregate,  in  the  proportion  of  six  parts 
coke  to  one  part  cement,  for  the  new  footing. 

The  mixture  when  wet  formed  a  mass  of  brownish 
color  weighing  about  80  lb.  per  cu.ft.  It  was  very  easily 
mixed,  handled  and  placed  in  the  forms  and  when  hard- 
ened and  brushed  with  cement  grout  resembled  ordinary 
sand  and  rock  concrete,  although  not  obtaining  as  hard  a 
set.  A  week  or  ten  days  after  placing,  however,  it  would 
resist  quite  a  sharp  blow  without  fracture  and  carried 
the  load  of  the  heavy  wall  without  any  appreciable  set- 
tlement. 

An  examination  recently  showed  that  the  mass  had 
hardened  to  a  degree  approaching  the  strength  of  the 


SUBMERGED  ROADWAY  OF  GLENMERE 
POND  BRIDGE 


'Chief  Engineer,   Goose  Lake  Valley   Irrigation  Co.,  Lake- 
view,  Ore. 


FIG.   2.     OLD   FLOATING  BRIDGE   ACROSS  GLENMERE  POND,  NEAR  LYNN,  MASS. 
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Mke,  and,  wliilo  chipped  and  broken  off  in  places  exposed 
to  heavy  wear,  was  serving  its  i)urpose  very  well. 

Since  tliis  work  was  done,  coke  concrete  has  been  used 
for  a  number  of  other  purposes  in  soine  of  the  other 
southern  Colorado  coal  and  coke  plants.  At  Tabasco  one 
of  the  fuel  companies  has  erected  a  hirgo  number  of  coke- 
concrete  blockhouses,  and  I  am  informed  that  they  are 
much  drier  and  more  satisfactory  than  are  stone-concrete 
block  structures.  The  cost  of  making  the  blocks  was 
about  two-thirds  the  estimated  cost  of  stone-concrete 
blocks. 


CoCBaHC© 


The  maintenance  of  large  buildings,  such  as  offices, 
stores,  hotels,  etc.,  involves  periodical  cleaning,  painting 
and  pointing,  and  also  the  washing  of  windows.  This 
work  is  done  usually  from  swinging  scaffolds  suspended 
from  hooks  or  timbers  on  the  roof.  Where  these  supports 
are  of  a  temporai-y  character,  they  involve  delay  and 
trouble  in  rigging.  Two  methods  of  providing  jjormanent 
supports,  which  give  greater  facility  and  economy,  have 
been  developed  by  Holabird  &  lioche,  architects,  of 
Chicago. 

The  building  for  the  John  Taylor  Dry  Goods  Co.,  at 
Kansas  City,  Mo.,  is  equipped  with  a  permanent  runway 
along  the  cornice,  upon  which  travel  trolleys  from  which 
the  scaffold  rigging  is  suspended,  as  in  Fig.  1. 

The  runway  is  an  angle  2i^x2V2X%  in-,  attached  to  the 
outer  ends  of  T-bars  that  are  spaced  5  ft.  ajiart  and 
have  their  inner  ends  anchored  to  the  steel  framing  of 
the  building.  The  trolley  is  composed  of  steel  bars 
carrying  a  pair  of  -fi/^-in.  grooved  wheels.  To  the  lower 
ends  of  the  bars  is  riveted  a  plate  for  the  attachment  of  the 
scaffold  rigging.  The  inner  end  of  the  trolley  frame 
-  bent  to  engage  a  Ixl-in.  guard  angle,  so  that  the  trolley 
iimot  be  pulled  over.  This  device  is  designed  to  carry 
a  test  load  of  1,000  lb.  at  any  point. 

The  Mandel  Brothers  Building,  in  Chicago,  has  both 
i  \ed  and  movable  supports  for  the  scaffolds.  For  the 
)rmer  there  is  a  3x4-in.  runway  angle  carried  by  canti- 
levers of  5-in.   Il-beams  attached  when  required  to   the 
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FIG.    1.      RUNWAY   AND   TROLLEY   FOR   SWINGING 
SCAFPOLUS    ON   THE   TAYLOR    BUILDING 
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FIG.    2.      SUPPORTS    FOR    SWINGING    SCAFFOLDS   ON   THE 
MANDEL   BUILDING 

The   upper   drawing   shows   a   removable   runway.      The    lower 
drawing  shows  a  traveling  carriage 

steel  frame  of  the  cornice  and  roof.     This  equipment  is 
shown  at  the  top  in  Fig.  2. 

For  the  movable  supports,  on  a  newer  portion  of  the 
building,  there  is  behind  the  cornice  a  track  on  which 
travel  carriages  having  cantilever  beams  that  project  over 
and  beyond  the  cornice,  as  shown  in  the  lower  drawing  of 
Fig.  2.  The  cantilevers  form  attachments  for  the  scaffold 
rigging.  The  carriage  is  comj)osed  of  two  A-frames,  con- 
nected by  bracing  and  carrying  the  cantilever  beam.  .The 
forward  frame  has  grooved  rollers  running  on  a  20-lb. 
rail,  while  the  rear  frame  has  two  pairs  of  3-in.  rollers 
riding  under  the  flanges  of  a  10-in.  I-beam  and  so  forming 
the  anchorage. 


The  surface-water  intake  and  tile  outlet  protection 
shown  herewith  are  designed  to  admit  surface  water  into 
an  open  ditch  without  eroding  the  banks  or  carrying  off 
surface  washings  from  adjoining  fields.  Ordinarily,  sur- 
face water  wouhl  be  held  back  by  the  spoil  bank  or  would 
cut  through  it  and  through  the  berm.  This  arrange- 
ment was  devised  by  John  T.  Stewart,  Chief  of  the  Divi- 
sion of  Agricultural  Kngincering  at  the  University  of 
Minnesota,  St.  Paul,  Jlinn. 

Corrugated  metal  pipe  is  used  on  the  outlet  end.  This 
is  in  a  long  section  and  will  not  become  displaced  by 
the  flow  of  water  in  the  ditch.  The  grade  is  1  in.  in  10 
ft.  As  nearly  all  large  open  ditches  are  constructed  with 
a  view  to  tile  drainage  of  the  adjoining  lands,  the  pipe 
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liDiilil  !)('  placod  lit  s>i('!i  a  depth  thai  it  can  lie  n.Mcd  as 
,111  (iiitlct  fur  llic  tilt'.  .M'Icr  the  tile  system  has  heeii 
installed,  the  catchhasin  will  serve  lo  admit  smfacr  water 
diniiij^  excessive  rainfalls. 

'Pile  spoil   hank,  after  one  or   two  years'   weatherinjj;, 
should  be  plowed  down,  leveled  and   sown   in  ijrass  and 
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DITCH    OUTLET    FOR    SlIHFACE    WATKK,    WITH 
CONNECTION    FOR    TILE    SUBDR.MNS 

tile  urass  permitted  to  ^row  from  the  miler  edm'  of  the 
spoil  hank  down  llie  ditch  slojies.  Tlie  spoil  hanks 
should  he  left  iii.uli  enonijli  to  prevent  snrface  water  from 
tlowiiifj  over  them,  causinjx  all  sucli  water  to  enter  tlie 
ditch  throujj;li  the  inlet.  They  can  he  either  fenced  and 
])astured  or  used  as  meadow  lands.  Local  conditions  and 
tlie  nature  of  tlic  soil  to  a  certain  extent  will  determine 
whicli  is  the  more  desirahle. 

The  tile  lines  ruiinini!;  parallel  lo  tlie  open  ditch  and 
along  the  outer  edj^e  of  the  spoil  hank  are  for  the  pur- 
pose of  intercepting  groundwater  and  preventing  its  en- 
tering the  open  ditch  through  the  slope.  They  tend  to 
keep  the  slopes  dry  and  thus  decrease  the  caving  and 
slipping  that  occur  where  groundwater  enters  open  drains 
through  porous  strata  in  the  slopes. 
W. 

The  screening  cart  or  (raveling  screen  shown  in  tlie 
accompanying  illustration  is  designed  for  use  where  old 
macadam  paving  is  being  torn  up  and  used  in  making 
concrete  for  a  pavement  or  foundation  course.  In  such 
work  the  old  stone  is  often  hauled  to  a  dump  and  wasted, 
and  if  hauled  to  and  from  a  screening  plant  the  cost  may 
be  almost  as  great  as  for  new  stone.  With  this  cart, 
however,  the  old  stone  is  screened  while  being  hauled  from 
the  road  to  the  stockpile  at  the  concrete  mixer,  and  a 
haul  of  the  length  of  about  a  block  is  sufficient  to  clean 
the  stone. 

The  screening  drum  is  40  in.  diameter  and  45  in.  long, 
made  of  heavy  wire  netting  with  1-in.  mesh.  Its  capa- 
city is  1%  cu.yd.,  but  the  load  is  %  to  %  yd.  to  allow 
free  movement  of  the  stone.  The  door  is  17  in.  wide, 
extending  the  full  length  of  the  drum.  Loading  is  done 
best  by  forks,  thus  giving  a  preliminary  screening.  The 
drum  is  mounted  between  a  pair  of  5-ft.  steel  wheels  with 


<i-in.  tread  and  revolves  with  them.  Tlie  maciiine  \\ 
(i  ft.  wide  over  tiic  frames  and  weiglis  about  I, (>()()  lb. 
(iiielnding  the  jiole).  The  driver  stan<ls  on  a  >te|),  or 
footiioard,  at  tlie  rear. 

Tiie  illustration  shows  one  of  the  carts  used  on  work  in 
Chicago,  the  cart  lieing  on  tiie  stockpile  and  ready  to 
dump.  This  machiiu!  is  Iniilt  by  I  lie  iiriggs-Chicago 
Co.,  lOH  S.  La  Salle  St.,  (Jhicago,  ill. 

»: 
Self-Cfieannniia^  FEusBn&e  Screeira 

l'.v  ii.  W.  Kkitii* 

Where  water  for  mining,  irrigation,  power  or  other  serv- 
ices is  conveyed  liy  means  of  flumes,  the  paramount  proii- 
lein,  generally,  is  the  removal  of  the  floating  debris.  Tlie 
writer  has  found  the  self-cleaning  screen  described  herein 
very  satisfactoiv  in  the  solution  of  this  problem. 

'i'he  (irst  step  in  the  installation  of  the  screen  is  the  con- 
sti-uction  of  a  iiyjiass  lliinie  (Fig.  1)  around  the  location 
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SCREENING  CART  FOR  CLEANING  OLD  MACADAM  STONE       Calif. 


Fie.  E,  ELEVATION 
FIGS.    1   TO   3.      SE:LF-CLEANL\G   SCREEN   FOR    FLUMES 

of  the  screen.  About  10  ft.  below  the  entrance  to  the  by- 
pass the  flume  is  enlarged  to  almost  three  times  its  width. 
The  length  of  this  widened  portion,  or  screen  box,  depends 
upon  the  angle  at  which  the  screen  is  inclined  therein. 
The  bottom  of  the  screen  box  is  placed  at  an  elevation 
about  3  ft.  below  the  bottom  of  the  flume  at  the  entrance 
of  the  latter  to  the  screen  box.  The  bottom  elevation  of 
the  flume,  on  leaving  the  screen  box,  should  be  about  2  ft. 
above  the  bottom  elevation  of  the  latter,  thereby  forming 
a  settlement  basin.  This  basin  is  not  absolutely  neces- 
sary, but  it  has  been  found  beneficial,  as  it  catches  sedi- 
ment and  the  like  after  the  water  has  passed  through  th'j 
screen. 

A  simple  undershot  waterwheel  is  placed  in  the  flume 
between  the  entrance  to  the  bypass  and  the  screen  box. 
The  wheel — the  blades  or  paddles  of  which  are  made 
nearly  equal  in  length  to  the  width  of  the  flume,  leaving 
only  a  practical  clearance — is  mounted  on  a  shaft;  the 
sides  of  the  flume  are  slotted  to  admit  the  latter  (Fig.  2). 
A  bearing  on  each  side  of  the  flume  supports  the  wheel 
(Fig.  1)  and  is  mounted  on  a  strip  of  timber,  which 
extends  to  the  side  of  the  screen  box  and  is  held  in  position 
there  by  a  pivot  joint.    The  whole  is  supported  at  the  oppo- 

'Civil   and   Hydraulic    Engineer,    1811    32nd   St.,    San    Diego, 
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site  end  bv  two  small  flc.xilile  cables,  oii(>  attacliod  to  oach 
bearing  timber  and  connooted  overhead  to  a  ratcliet  hoist 
(Fig.  2),  by  means  of  wliich  the  wheel  can  be  raised  or 
lowered  according  to  the  amount  of  water  flowing. 

A  screen  or  grizzly,  is  placed  in  the  screen  box.  It  is  com- 
posed of  a  nunii)er  of  fiat  strips  of  iron  (4  X  %  in.  was 
found  most  effective)  separated  by  washers,  giving  any  de- 
sired opening,  and  bolted  together  with  rods  through  the 
top,  middle  and  bottom.  This  gri/zly  should  occupy  the 
entire  width  of  the  screen  box.  One  end  of  the  grizzly  is 
placed  on  the  bottom  of  the  upstream  side  of  the  screen  box 
(Fig.  2)  and  inclined  at  any  satisfactory  angle.  A  shaft 
is  placed  at  the  upper  end,  about  a  foot  beyond  the  end  of 
the  grizzly  and  at  a  sufficient  height  above  the  plane  of  the 
face  of  the  latter  so  that  the  two  sprocket  wheels  placed 
on  the  shaft  about  I  or  5  in.  in  from  its  sides  will  be 
nearly  tangent  to  its  face.  A  similar  shaft  is  placed  at  the 
bottom  end,  so  that  the  sprocket  wheels  will  allow  the 
rakes  to  come  in  contact  with  the  grizzly  about  6  in. 
above  the  bottom  end.  The  corresponding  sprockets  on 
both  sides  are  connected  by  a  continuous  chain  belt  to 
which  rakes  are  attached  at  6-ft.  intervals. 

The  rakes  are  strips  of  wood,  equal  in  length  to  the 
width  of  the  grizzly,  with  nails  driven  through  so  as  to 
fit  into  the  slots  and  act  as  teeth.  The  strip  is  then 
weighted  with  a  strip  of  angle  iron  (Fig.  3),  the  rakes 
being  attached  at  either  end  l)y  means  of  this  angle  iron 
to  the  link  chains. 

The  upper  shaft  is  connected  to  the  waterwheel  by  means 
of  a  sprocket  wheel  and  Hide  belt  and  is  geared  to  draw 
the  rakes  across  the  grizzly  at  the  rate  of  about  4  ft.  per 
min.  The  flume  must  be  covered  for  a  shoi't  distance 
below  the  screen  box,  in  order  to  catch  the  debris. 


flim« 


Sim  Plhoesaass 

City  survey  monuments  of  a  satisfactory  type  have 
been  develojjed  in  Phoenix,  Ariz.  The  street  lines  are 
marked  generally  by  center-line  monuments  or  by  offset 
lines  from  the  center  line  which  bring  the  monument  in 
the  street  area.  In  paving  the  streets  great  care  is  taken 
not  to  disturb  the  monuments.  First  their  location  is 
ascertained,  and  then  a  man  is  stationed  to  watch  that 
they  are  protected  from  the  roller,  wagons,  etc.  Ab-nit 
'!  in.  of  the  head  of  the  monument  is  uncovered,  and  a 
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I'.RNCH    MARK. 


the  stone,  leaving  about  11/2  •"•  "f  «^il  «!'  around.  A 
square  cast-iron  box  is  set  in  this  concrete  ba.se.  The 
pavement  may  then  be  constructed  around  the  cover  box 
without  injury  to  the  stone.  The  object  of  the  11/2  in.  of 
soil  around  the  .stone  is  to  provide  for  the  expansion  and 
contraction  of  the  pavement.  It  was  found,  however, 
that  water  getting  in  here  sometimes  resulted  in  dis- 
placing the  stone,  so  a  seal  of  xy^  'H-  of  asphalt  was  added. 
The  boxing  of  the  monuments  as  described  is  made  a 
part  of  the  paving  contract.  The  record  of  the  monu- 
ments, which  serve  for  both  line  and  !)ench  marks,  is  kept 
in  a  special  book.    The  city  engineer  is  James  H.  Giraud. 

In  sinking  tlie  wells  (locally  known  as  "cais.sons")  for 
the  concrete  foundation  piers  of  large  buildings  in  Chi- 
cago, a  general  method  is  to  place  over  each  well  a  hoist 
having  a  niggerhead  for  the  manila  rope  of  the  bucket 
and  a  grooved  sheave  for  a  wire  driving  cable.  The  cable 
serves  a  series  of  hoists  and  is  operated  from  a  drum  with 
a  steam  or  gasoline  engine  or  electric  motor. 

The  method  of  operation  is  to  wrap  the  driven  cable 
once  around  the  sheave,  which  is  keyed  to  the  shaft.  The 
oi)erat()r  stands  on  the  niggerhead  side  of  the  hoist  and 


Sheave  for  Driving  Coble 


Migger-heod  for 
Bucket  Rope 


KolINDATJUN    HOIST    WITH     .•.JAKKTV     HKAKE 

takes  as  many  wraps  of  rope  around  llie  niggerhead  as 
are  necessary  to  lift  the  load.  In  case  of  fracture  of  the 
driven  cable  the  automatic  brake  is  set  and  prevents  the 
bucket  from  dropping  on  the  men  at  the  bottom  of  the 
well.  The  lever  is  for  applying  the  brake  by  hand  in 
case  the  bucket  rope  gets  fouled.  This  locks  the  nigger- 
head and  the  sheave,  and  the  driving  cable  will  then 
slip  on  the  sheave.  This  safety  device  is  used  on  hoists 
made  by  the  Thomas  Elevator  Co.,  Chicago. 
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2.         CAST-.STEKL       FOI 
LOWER  U.SED   WITH 
STEAM  HAMMER 


■xpcrii'iiccd  ill  |Mit(iiifi:  down  tlio 
lUTcIc  lii^diwiiv  lirsllc  across  the 
"^'olo  l)_v|)ass  ill  California, 
llic  const  ruction  of  wiiicii 
is  only  just  coinplctcd. 
'rill'  '^,!)l()  concrete  piles 
i'e(iuiie(l  for  the  structure 
were  cast  in  a  yard  adja- 
cent to  the  tresth'  and 
were  iiiiiiled  to  the  work 
hy  ^iLsoline  locomotives. 
FifX.  1  shows  the  piledriv- 
er  and  derrick  ahout  to 
take  liold  of  a  pile  and 
swinir  it  iK'tweeii  the 
loads.  The  method  of 
luindliiiji'  was  to  ])ick  the 
pile  up  at  tho  point 
by  the  boom  fall  line  and 
at  the  head  by  the  pile 
line.  The  pile  then  was 
swunu^  clear  of  the  track 
and  placed  in  the  leads 
hy  slacking  o(f  the  boom 
line  and  picking  up  on 
the  ])ile  line. 

X  No.  1  Vulcan  steam 
hammer    was    used     for 


driving.  This  machine  had  a  -'iV^-ft.  drop  and  a  5,00()-lb. 
ram,  equipped  with  a  cast-steel  follower  (Fig.  2).  Ham- 
mer and  follower  weighed  12,500  lb.    The  piledriver  was 


operated  by  an  Hi,.\10-in.  .American  hoisting  engine, 
l)ut  an  additional  .'io-hp.  lioiler  was  found  necessiiry  to 
supply  sullicient  steam  to  the  hanimer  for  tlu;  hard  driv- 
ing.    A  summary  of  the  piledriving  results  is  as  follows: 
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It  was  recpiircd  that  the  piles  siioidd  lie  driven  to  grade 
if  po.ssible,  without  injury  to  the  pile  or  the  driving 
e(liii])nient,  and  lliat  driving  be  continued  until  the  pene- 
tration was  not  more  than  '/j  in.  per  blow.  These  re- 
cpiiremcnts  made  it  necessary  to  cut  olf  or  splice  many 
coiicicte  ]iiles  after  driving,  in  spite  of  test  piles. 

Sr'LICING    OF    CONCRETE    PILES 
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FIG.   1.      ERECTING   THE  UNIT-CONSTRUCTION  CONCRETE  TRESTLE    OVER    THE    YOLO    BYPASS 

After  driving  a   bent   of   concrete    piles,    the   larger   piledriver  was  pulled  back  one  span.    The  temporary  wood  piles  in  front 

of  thn  machine  were  pulled  and  floated  ahead  to  be  ledriven  by  the  smaller  piledriver 
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Tlie  trestle  was  built  for  the  Calironiia  TTighway 
Conimission  by  the  Grail'  Construction  Co.,  Seattle, 
Wash.;   Horace  W.   Tlohues,  kSuperintendent. 

Two  I^sxaSaniig  DettsN-nlls  feiP 

An  open  concrete  railing — neither  balustrade  nor  para- 
pet— is  used  on  many  of  the  recent  concrete  bridges  built 
by  the  Ohio  Highway  Department.  It  is  called  "Type 
])"  railing  (Fig.  2)  and  is  shown  on  a  standard  sheet. 

The  railing  is  considered  very  successful  as  to  appear- 
ance, especially  on  bridges  whose  waterway  height  is 
small.     It  is  easy  and  cheap  to  l)uil(l.     The  lowest  ])rice 


•6nrc^eup&^% 


K    J-/— >) 
Plan 
De+ails  of  Posts  a+  Arch  Fiers 

FIG.  1.   TREATMENT  OF  RAILING  AT  PILASTER  ON  HEAVY 
GRADE,    WILLS    CREEK    BRIDGE,    CAMBRIDGE,    OHIO 

obtained  last  season  was  less  than  $1  per  lin.ft.  The  open 
space,  15  in.  high,  is  not  regarded  as  dangerous  on  coun- 
try road  bridges. 

The  bottom  rail  is  molded  directly  on  the  top  surface 
of  the  coping  or  spandrel  wall,  but  only  the  posts  are 
bonded  in  by  steel.  The  top-rail  lengths  are  precast,  and 
the  posts  are  molded  around  them.  Expansion  of  top  lai) 
in  post  is  provided  at  intervals  (not  at  every  post). 

Another  interesting  railing  detail  used  by  the  depart- 
ment is  shown  by  Pig.  1,  from  the  AVills  Creek  bridge  in 
Cambridge,  a  90-ft.  open-spandrel  arch  now  under  con- 
struction. The  roadway  is  on  6%%  grade  and  thus  presents 
the  old  difficulty  of  joining  a  sloping  rail  to  a  post  who.se 
top  is  horizontal.  At  such  a  junction  the  opposite  sides 
of  the  post  project  unequal  distances  above  the  rail  un- 
less the  line  of  the  railing  is  given  a  horizontnl  jug  at 
the  post,  an  expedient  that  in  most  cases  is  not  pim- 
ticable.  The  unsatisfactory  appearance  of  the  difference 
of  heights  of  projection  is  neatly  masked,  in  the  Wills 
Creek  bridge,  by  swinging  the  top  liiie  of  the  rail  up  to 
the  post  by  a  curve,  as  shown  in  the  sketch. 


Concrete  Footing  Dlockn  for  SheetInK  IlraceH — A  method 
of  bracing-  the  sheeting-  of  retaining-waU  excavations  without 
leaving-  holes  in  the  wall  concrete  was  used  in  Detroit  recently. 
The  pit  for  a  new  screen  chamber  at  the  city  water-works 
leciuired  to  be  sheeted,  and  this  was  so  placed  as  to  serve  as 
outside  form  for  the  wall  concrete.  To  avoid  having  to  leave 
holes  in  the  concrete  at  the  braces  of  the  sheeting,  separately 
molded  concrete  blocks  of  the  thickness  of  the  wall  were 
placed  against  the  sheeting  and  the  bi-aces  butted  against  them. 
The  blocks  were  made  with  a  slight  taper,  and  the  largest 
face  was  placed  against  the  sheeting.  After  completion  of  the 
wall  the  blocks  were  keyed  in  by  this   taper. 

IVotlve  to  Property  Holder.s  of  Street  Improvement — The 
city  charter  of  .St.  Louis  requiies  that  in  advance  of  all  .street 
improvements  that  are  to  l)e  paid  for  by  special  taxation 
there  shall  be  held  a  public  hearing  at  which  all  interested 
property  holders  shall  be  invited  to  appear  and  express  their 
views  on  the  question  of  improvement  and  on  the  matter  of 
materials  to  be  used.  It  further  provides  for  giving  official 
notice    f(5r    such    hearings    in    the    newspapers    doing    the    city 


OPEN  RAILING  USED  ON  OHIO  ROAD  BRIDGES  (TYPE  D, 
OHIO    HIGHWAY    DEPARTMENT    STANDARDS) 


STREET-IMPROV'KMKNT    NOTICES  S.AVIO   TRorHLE 

printing.  .\s  these  notices  usualU  appear  in  the  advertising 
section  and  are  rarely  read,  the  city  has  this  year  carried  out 
a  scheme  of  special  notification  by  having  placards  posted  at 
each    intersection   of   the   street   under   construct-ibn. 

In  addition  to  the  notice  of  the  hearing,  the 
placards  carry  an  estimate  of  cost  of  the  ma- 
terials which  the  city  is  willing  to  consider.  This 
estimate  is  contained  in  the  oblong  in  the  lower 
left  side  of  the  placard.  Any  property  holder 
knowing  the  frontage  and  area  of  his  lot  can  esti- 
mate in  advance  the  cost  to  himself  of  each  ma:te- 
rial  and  come  to  the  hearing  thoroughly  informed. 
This  procedure  always  brings  out  a  representative 
meeting  and  eliminates  any  doubt  as  to  the  board's 
being  acquainted  with  the  desires  of  the  affected 
property  holders. 

The  sign  shown  is  printed  on  heavy  cardboard. 
It  is  parafRned  and  slipped  into  sheet-metal  holders. 
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which  are  either  wired  or  acrewoil  to  n  poHt.  The  (lnti<H  iiiul 
th<>  PHtlinnti-H  nro  ohiiiiKOd  for  caoh  hriirlnn.  niid  lh<>  iirliitcd 
mIkiih  iiro  uMcd  a  niiniber  of  tInu'H. 

Thrrr-I'olnt  I'nililemi  A  (iriiphlfiil  SiiliitliMi  -The  loca- 
tion of  a  |>oint  IIximI  liy  ol>.serv('d  aimlcH  ti>  lliicc  known  |>olntH 
— tho  well-known  tin  o«>-i>olnt  problem — may  be  plotted  wltli- 
out  any  ealeiilatlon  whatever,  more  aeeuratidy  and  la.Mlly  than 
by  the  three-arm  i)rotraetor  or  t ranHparent  paper.  ConHtrue- 
tlon:  l.et  A.  11.  C.  KIk.  1,  bi'  the  three  known  p(dntH.  an.l  I) 
the  unknown  point  at  whleh  liave  been  obMcrvod  the  ;inKle.-i 
p  and  8  subtended  by  AC  and  CH.  I'lot  the  polnt.s  A,  H 
and  .C  on  the  map  and  calculate  or  scale  distance  AB.  151- 
seet  AH  at  l']  and  draw  i)erpendlcular  EY.  At  A  lay  oiT 
from  AH  the  comi)lement  of  (.\>  +  s)  with  ordinary  protractor, 
as  annle  H.\(>,  Intersecting;:  EY  at  (>.  From  ()  diaw  line  ()C5 
equal  to  0.\  and  making  an  annle  with  the  ijcrpendliular 
equal  to  (p  —  s).  The  Jjolnt  1)  Is  on  Un.'  CC  ami  at  a  (ll;itan<e 
from    IJ    eiiual    to    A().       Uemonstratlim :       In     FIk.    2    the    per- 


SOTATTION   tip  THRKK-fOlNT   IMtOIU.EM 

pendicular  bisectors  of  AB  and  AH  meet  at  the  center  of  a 
circle  passing  through  AB  and  D.  Drawing-  the  radii  OA, 
OB,  it  is  seen  that  triangle  OAB  is  an  isosceles  triangle,  so  that 
angle  OAB  =  angle  OBA.  The  angle  AOB  is  twice  the  sum 
of  the  angles  p  and'  s  since  the  chord  AB  subtends  at  D,  on 
the  circumference,  only  hclt  the  angle  that  it  subtends  at 
the  center  O.  Hence,  each  of  the  angles  OAB  and  OBA  is  the 
complement  of  (p-|-s).  Producing  DC  to  the  circumference  at 
G  and  drawing  BG  and  radius  OG,  it  will  be  seen  that  angle 
GOB  is  twice  s,  because  the  chord  BG  subtends  angle  GOB 
at  the  center  and  angle  GDB  =:  s  at  the  circumference.  But 
BOE  is  already  found  equal  to  p  +  s,  so  that  angle  p -)- s  —  2s, 
or  p  —  s,  will  be  angle  GOE,  giving  the  direction  of  the  point 
G.  If  the  sum  of  angles  p  and  s  is  greater  than  90°,  the 
center  of  the  circle  lies  above  AB,  but  the  demonstration  is 
the  same.  If  2s  is  greater  than  p  -)-  s,  the  angle  EOG  will 
be  to  the  left  of  the  perpendicular  EY. — C.  K.  Averill,  34  War- 
burton  Ave.,  Yonkers,  N.  Y. 

A  Neat  and  Systematic  Material  Vard  is  that  of  the  Atchi- 
son, Topeka  &  Santa  Fe  Ry.  at  Arkansas  City,  Kan.  Unlike 
other  model  material  yards,  this  one  is  a  development  from 
a  single  siding  and  was  not  originally  intended  for  the 
purpose  it  now  serves.  All  lumber  is  neatly  piled  and 
arranged    in    alleys    fronting    a    track.      Each    pile    of    lumber 


liearH  a  Hign  In  black  and  white,  giving  all  tnu  dlmenslonH  -n 
the  HtlckH  In  that  pile.  Thr-  MizeH  are  MyHtematlcnIly  arranged 
MO  that  all  of  Mimllar  dImenHlonH  are  adjacent.  Treated  (creu- 
HOted)  tlml)ei'  1h  kept  In  a  Hcparale  part  of  the  yaril.  The 
yard  alHo  contalna  tlOH,  pIleH,  poItH.  i-tc.  lloltH,  piping  and 
iithir  hardware  arc  Htored  In  Iiouhoh.  The  bolt«,  aH  one  of 
the  llluHtrattoiiH  xhowH,  are  neatly  Hloi'ed  in  Htjuare  piles, 
i-.iili  |ille  bearing  a  Hlgn  <'ard  of  the  Hize  of  the  boIlM  In  that 
pil<-.  'riiiciughout  the  yard  are  planted  diHk  car-iipotllng  HignM. 
Will  II  a  Id.'idi'd  <'!ir  comeH  In  or  a  car  Ih  to  be  loaded,  thi' 
.MiiiKilntendent  of  the  yard  has  merely  to  give  the  train  crew 
the  nearest  n|)Ot  number  to  the  i)lle.  This  HyMtem  reduecH  the 
"pinching"  of  the  cars  In  the  yard  to  a  minimum.  There  Im 
no  plan  of  the  yard,  aH  the  foreman  carries  In  his  head  the 
location  of  the  various  articles.  Sudlclent  material  of  every 
kind  Is  kept  on  hand  so  that  any  briflge  order  can  be  tilled 
complete  and  the  whole  shipment  made  at  one  time.  There 
is  a  locomotive  crane  constantly  In  the  yard  to  handle  large 
timbers  and  iilles.  Fire  i)rot<<tlon  is  provided  bv  a  row  of 
city  fire  hydianta  on  the  south  side  of  the  yard.  There  are 
also  two  hose  houses  and  outfits. 

I.>arge  .SI|>li<iii  I'o  li'luod  C'ofTer-Dnm   for  Protection — At   the 

consliuction  coffer-dam  at  lock  and  dam  No.  43,  Ohio  River, 
high  water  lises  well  above  top  of  coffer-dam.  The  danger 
of  sudden  flooding  of  the  works  i.s  forestalled  by  a  large 
steel-pipe   siphon    for   filling    the   coffer-dam    in    rising   water. 


SIPHON    FOR    FILLING    COFFER-DAM    IN   RISING    WATER; 
LOCK   AND   DAM    43,   OHIO   RIVER 

The  short,  or  intalte.  leg  of  the  siphon  is  shown  in  the  photo- 
graph. At  the  summit  there  is  a  steam  injector  for  the 
siphon.  The  device  was  installed  last  year  and  has  proved  a 
success.      Major  John   C.   Oakes   is   engineer   officer   in   charge. 


EXTERIOR    AND   INTERIOR   VIEW    OF   THE   MATERIAL-STORAGE   FACILITIES  OF  THE   ATCHISON,   TOPEKA  & 

SANTA    FE   RY.    AT   ARKANSAS   CITY,    KAN. 
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Edli^oriall^ 


In  one  of  the  huge  reinforced-concrete  girders  carrying 
the  new  balcony  in  the  rebuilt  theater  at  Wilmington, 
described  on  page  834  of  this  issue,  the  designer  thought 
it  desirable  to  increase  the  compressive  strength  by  in- 
serting a  spiral  hoop  in  the  upper  part  of  the  girder. 
This  device  is  not  new,  but  it  is  rarely  resorted  to,  prob- 
ably because  of  its  doubtful  utility.  In  commenting  upon 
such  a  use  of  spiral  reinforcement  in  1908,  Engineering 
News  said  editorially : 

Because  hooped  columns  have,  in  a  few  published  tests, 
shown  a  marked  increase  in  strength  over  the  straight  rein- 
forced columns  is  no  reason  for  attempting  to  utilize  a  similar 
construction  in  beams.  The  tests  show  that  there  is  no 
magical  property  in  a  spirally  wound  hoop  which  can  increase 
the  strength  of  inclosed  concrete,  but  that  it  is  probable  that 
the  higher  loads  withstood  by  concrete  so  reinforced  are  due 
to  the  tensional  strength  of  the  hooping  steel  brought  into 
play  by  the  concrete  expanding  laterally  (according  to  the 
Polsson  ratio)  under  the  load  which  simultaneously  causes  it 
to  compress  in  the  line  of  application  of  stress.  This  prelim- 
inary compression  in  the  upper  flange  of  a  hooped  beam 
complicates  the  distribution  of  the  moment  between  the 
concrete  and  steel  and  renders  extremely  doubtful  the  utility 
or  at  least  the  economy  of  so  reinforcing  a  beam.  To  get  the 
full  strength  of  the  concrete  the  steel  must  be  designed,  far 
above  its  economical  proportion,  to  take  c^re  of  this  primary 
deflection  in  the  concrete,  always  providing  that  the  shifting 
neutral  axis  and  modulus  of  elasticity  in  the  concrete  do  not 
so  complicate  the  stresses  as  to  make  exact  analysis 
impossible. 

In  the  eight  years  that  have  elapsed  much  has  been 
learned  about  reinforced  concrete,  but  nothing  which 
would  warrant  any  variation  in  the  criticism  then  made. 
Hooping  of  columns  adds  toughness  and  raises  the  failure 
point — both  of  which  increase  the  factor  of  safety.  Hoop- 
ing of  beams  may  add  toughness,  but  the  raising  of  the 
failure  point  is,  to  say  the  least,  doubtful.  It  is  prob- 
able that  the  spiral  steel  could  be  used  longitudinally  to 
much  better  advantage. 


Is^tb©  C®sft 


The  Senate  hill  appropriating  $11,000,000  for  the  con- 
struction of  a  Government  armor-making  plant  has  not 
yet  passed  the  House  of  Representatives,  although  it  has 
been  favorably  reported  by  the  House  Committee  in 
charge,  ^yhile  its  passage  by  the  House  is  probable, 
in  view  of  the  action  taken  by  the  Democratic  caucus 
reported  in  our  issue  of  Apr.  6,  the  questions  involved 
in  the  engineers'  estimates,  on  which  this  Congressional 
action  is  based,  are  of  sufficient  general  interest  to  deserve 
discussion. 

According  to  the  testimony  before  the  Senate  Com- 
mittee on  Naval  Affairs,  the  estimates  made  by  Admiral 
Strauss,  Chief  of  tlie  Bureau  of  Ordnance,  are  for  the 
construction  of  a  Government  armor  plant  with  a  capacity 
of  20,000  tons  per  annum  and  show  that  the  operating 
cost  of  such  a  plant,  run  at  full  capacity  year  in  and  year 
out,  would  be  $230  per  ton  of  armor  produced.  This 
estimate  is  for  operating  cost  only  and  contains  no  allow- 


ance for  interest  on  flic  cost  of  the  ])laiit  nor  for  taxes, 
insurance,  depreciation  and  obsolescence. 

It  deserves  empliasis  at  this  time,  wlien  comparative 
estimates  are  frequently  called  for  between  tiie  cost  of 
Government,  state  or  municipal  operation  of  an  enter- 
prise and  private  operation,  that  tlie  two  computations 
should  be  made  on  the  same  basis. 

Government  operation  has  a  certain  advantage  over 
private  operation,  unquestionably  on  account  of  the  lower 
rate  of  interest  at  which  the  (}overnment  can  obtain  capi- 
tal ;  but  this  rate  of  interest  should  always  be  included  in 
the  comparison.  Furthermore,  the  rate  of  interest 
charged  on  a  Government  plant  should  be  the  natural 
rate  and  not  some  artificial  rate  tliat  the  Government 
may  be  able  to  obtain  by  the  exercise  of  its  special  powers. 

For  example,  because  Federal  Government  bonds  .sell 
at  a  price  that  yields  only  2%  on  the  investment,  it  does 
not  mean  that  the  Government  can  actually  borrow  money 
at  that  figure  in  the  open  market.  It  means  that,  because 
of  the  freedom  from  taxation  and  because  of  the  use  of 
the  bonds  as  a  basis  for  bank  circulation,  an  artificially 
low  price  for  them  is  created.  For  this  artificially  low 
price,  however,  the  Government  and  the  public  it  repre- 
sents must  pay  eventually  in  some  other  way.  If,  for 
example,  a  city  issues  bonds  that  are  free  of  taxation  to 
build  a  street  railway  and  sells  the  bonds  at  a  lower  rate 
of  interest  because  they  are  free  of  taxation,  then  that 
city  or  some  other  city  will  not  receive  taxes  on  the  capi- 
tal represented  by  those  bonds  which  it  would  have  re- 
ceived had  the  bonds  been  issued  by  a  private  corporation. 

It  must  be  evident  that  if  a  large  amount  of  property 
in  a  locality  is  owned  by  the  Government  and  is  therefore 
free  of  taxation,  the  burdens  of  taxation  must  be  heavier 
on  the  private  property  remaining.  In  comparing,  there- 
fore, public  ownership  with  private  ownership  of  a  public 
utility  something  must  be  charged  for  taxes  on  the  prop- 
erty in  the  case  of  the  public-owned  plant,  not  because 
such  taxes  will  actually  be  paid  out  of  its  earnings,  but 
because  the  public  will  lose  the  amount  which  it  would 
receive  were  the  plant  owned  by  a  private  corporation. 

Concerning  the  items  of  depreciation  and  insurance, 
there  can  be  no  question  whatever  that  they  exist  just  as 
much  in  the  case  of  a  Government  plant  as  of  one  under 
private  ownership.  The  Government  may  of  course 
properly  carry  its  own  insurance,  but  the  risk  of  loss  from 
fire  is  there,  nevertheless,  and  is  a.s  much  a  proper  part 
of  the  expenses  of  operation  as  is  the  risk  of  injury  to 
workmen  and  the  compensation  that  must  be  paid  on 
account  of  such  risk. 

But  in  considering  the  proposed  Government  armor- 
plate  plant  special  attention  ought  to  be  paid  to  the 
matter  of  obsolescence.  The  annual  charge  for  deprecia- 
tion refers  to  the  period  of  time  at  the  end  of  which  the 
plant  will  cease  to  become  useful  because  of  physical 
deterioration.  The  annual  charge  for  obsolescence  refers 
to  the  time  at  the  end  of  which  the  plant  will  cease  to  be 
valuable  because  it  is  obsolete.    There  is  no  doubt  that  in 
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most  i'n>;iiu'('riiif,f  estimates  miide  for  private  eoiieerns  as 
well  as  Tor  the  (iovoriimeiit  far  too  little  allowance  has 
heeii  made  for  oi)soleseenee.  If  anyone  (|iiesiions  its 
importaneo  in  eonneetion  with  (Jovorninent  work,  lie 
would  do  well  to  make  a  tour  of  (iovornmcnt  ])roj)crty 
located  in  various  jmrts  of  the  eountrv  and  see  what  un- 
counted millions  the  (tovernment  has  inve.sted  in  the  paat 
in  works  that  today  urc  out  of  date  and  out  of  \isc. 

This  question  is  a  very  ])raetieal  question  in  connection 
with  tlie  proposed  investment  in  a  Oovernnicnt  armor- 
plnte  plant.  No  one  is  wise  enough  at  the  present  day 
to  predict  with  any  certainty  for  how  much  longer  the 
use  of  armor  on  huge  floating  fortresses,  to  any  such 
extent  as  in  the  past,  is  to  he  continued  by  civilized  na- 
tions. Nothing  can  be  more  certain  than  that  the  years 
immediately  before  us  are  to  witness  most  i)rofound 
changes  in  methods  of  warfare  and  in  international  re- 
lations. No  one  knows  what  revolutionary  alterations  in 
methods  of  national  defense  are  to  result  from  the  devel- 
opment of  the  submarine,  the  airship  and  the  controlled 
torpedo. 

Of  coiirse,  if  the  Government  were  obliged  as  a  matter 
of  national  defense  to  incur  this  risk  of  obsolescence, 
there  would  be  no  question  as  to  its  duty  to  do  so,  be  the 
cost  smaller  or  greater.  But  the  Government  has 
avowedly  undertaken  to  build  its  own  armor-plate  plant 
solely  because  it  has  concluded  that  it  can  save  money 
by  making  its  own  armor  on  the  previously  mentioned 
estimate  of  $230  per  ton  for  operating  expenses  instead 
of  purchasing  armor  from  the  Bethlehem  Steel  Co.  at  its 
offer  of  $395  a  ton.  The  Bethlehem  Co.  has  now  offered, 
however,  to  submit  its  entire  plant,  accounts  and  operations 
to  the  Federal  Trade  Commission  and  to  manufacture 
such  armor  as  the  Government  may  require  at  such  a 
price  per  ton  as  the  Federal  Trade  Commissior.,  acting 
as  an  impartial  umpire,  may  decide  to  be  fair  to  the 
Government  and  to  the  company.  If  Congress  is  gov- 
erned by  business  principles  and  not  by  politics  in  deal- 
ing with  the  armor-plate  question,  it  will  accept  this 
latest  offer  of  the  Bethlehem  Co.  rather  than  invest  $11,- 
000,000  of  the  Government  funds  in  an  armor-plate  plant, 
which  may  quite  possibly  need  to  be  replaced  with  some- 
thing very  different  within  a  few  years  after  its  com- 
pletion. 

No  better  illustration  could  be  given  of  the  unprece- 
dented conditions  now  prevailing  in  ocean  transportation 
than  the  statement  made  last  week,  in  a  hearing  before 
the  Interstate  Commerce  Commission,  that  substantially 
none  of  the  vessels  which  were  plying  between  the  Atlantic 
and  Pacific  Coasts  through  the  Panama  Canal  at  the  time 
it  was  closed,  last  October,  will  be  restored  to  that  route 
now  that  it  is  reopened. 

The  demand  for  ocean  shipping  and  the  rate  for  ocean 
freights  have  so  greatly  increased  during  the  past  six 
months  that  the  vessels  which  were  making  regular  trips 
through  the  Panama  Canal  from  ports  on  the  north  Pa- 
cific Coast  to  ports  on  the  Atlantic  can  earn  more  money 
elsewhere. 

There  is  no  longer  any  need  of  railway  transconti- 
nental rates  to  Pacific  Coast  points  being  less  than  rates 
to  intermediate  distances  on  account  of  water  competition. 


it  is  i)rol)ul)le  that  this  condition  will  continue  for  a 
considerable  time.  The  tonnage  of  merchant  slii|)ping  on 
the  ocean,  through  the  combined  effect  of  natural  Iohhcs 
and  destruction  due  to  war  conditions  is  being  reduced 
faster  than  it  is  being  restored  by  the  building  of  new 
vessels. 

One  of  the  industries  most  seriously  affected  by  these 
abnormal  conditions  is  the  lumber  trade  of  the  north 
Pacific;  Coast,  which  is  dependent  on  low  transportation 
rates  to  reach  tlie  markets  on  the  Atlantic.  In  an  address, 
before  the  .Seattle  Engineers  Club  on  Apr.  20  Kenneth  C. 
Kerr,  editor  of  the  Rnilwai/  and  Marine  News,  stated  that 
some  20  wooden  sailing  vessels  are  now  being  built  on 
I'uget  Sound  from  native  lumber  and  are  to  be  equipped 
with  Diesel  oil  engines  for  auxiliary  power.  These  vessels 
are  built  to  carry  lumber  from  the  coast  mills  to  remote 
markets.  It  was  generally  supposed  a  half-dozen  years 
ago  that  wooden  vessels  and  sails  for  ship  propulsion  on 
the  ocean  were  both  obsolete.  With  steel  at  present  higli 
prices  and  unobtainable  for  hull,  engine  and  boiler  con- 
struction except  after  long  delays,  the  wooden  sailing; 
vessel  is  a  most  useful  resource. 


The  question  whether  water  transportation  can  be  re- 
vived on  the  inland  rivers  of  the  United  States  is  one  of 
great  interest  to  the  public  and  to  the  engineering  profes- 
sion. It  is  well  known  that  commerce  has  practically 
deserted  most  of  the  inland  waterway  routes  of  this 
country.  There  are  numerous  causes  for  this,  but  the 
great  and  controlling  cause  is  the  development  of  the 
railway  as  a  freight  carrier. 

To  look  back  for  a  moment  to  the  history  of  trans- 
portation development  in  the  United  States,  the  facts  that 
the  steamboat  was  invented  nearly  a  generation  earlier 
than  the  railway  locomotive  and  that  water  routes  had 
always  been  the  natural  avenues  for  commerce  were  re- 
sponsible for  the  early  development  of  steamboat  trans- 
portation throughout  all  the  settled  area  of  the  United 
States  in  advance  of  the  construction  of  railway  lines. 
Further  than  this,  it  was  not  until  the  railways  had  been 
in  operation  for  half  a  century  that  the  cost  of  railway 
transportation  was  brought  down  to  a  point  where  the 
railway  could  begin  to  become  a  serious  competitor  of 
the  steamboat  in  freight  haulage.  In  the  last  forty 
years  the  railway  has  been  marvelously  increasing  its 
efficiency  as  a  carrier,  while  inland  water-transportation 
methods  and  machinery  have  been  practically  stationary. 
The  result  is  that  there  are  very  few  inland  waterway 
routes  which  are  today  carrying  sufficient  commerce  to 
justify  the  investment  which  the  Federal  Government, 
has  made  in  their  improvement. 

Can  commerce  be  restored  to  these  waterways?  Cer- 
tainly not  by  pursuing  the  methods  of  the  past.  It 
hardly  needs  demonstration  that,  while  the  old-time  river 
steamboat  could  compete  with  the  railway  as  it  was  in 
1850,  it  is  hopelessly  outclassed  by  the  railway  as  it  ex- 
ists today.  Those  who  believe  in  the  possibilities  of 
restoring  water  traffic,  therefore,  have  long  been  on  the 
lookout  for  some  new  methods  and  apparatus  for  water 
transport  to  meet  the  needs  of  the  present  day. 

On  Apr.  15  a  new  type  of  freight  carrier  began  running 
on  the   Mississippi   River  between   St.   Louis  and  New 
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Orleans,  and  a  detailed  desoripiion  of  the  vessel  appears 
elsewhere  in  this  issue.  Even  more  important  than  the 
boat  itself  are  the  business  oifranization  and  system  of 
which  the  boat  is  a  part.  First  ami  foremost,  the  new 
enterprise  is  organized  and  directed  by  an  engineer,  J. 
H.  Bernhard,  who  has  applied  engineering  methods  to  the 
work  on  which  he  has  been  engaged  for  several  years 
past — the  revival  of  river  transportation. 

It  is  pretty  well  known  that  such  traffic  as  still  re- 
mains on  inland  waterways  is  chiefly  bulk  freight  of  the 
lowest  value.  Even  when  the  commercial  tonnage  on  a 
river  makes  a  respectable  showing  in  the  statistics,  in- 
vestigation usually  shows  that  most  of  tlie  tonnage  is 
made  up  of  sand,  gravel,  stone,  logs,  lumber  and  coal. 
Most  of  the  freight  on  the  Ohio  River,  for  example, 
which  has  been  made  much  of  by  the  defenders  of  water 
transportation,  consists  of  coal  loaded  from  mines  on  the 
Monongahela  River  into  cheap  barges  and  floated  down- 
stream, during  a  rise  in  the  river,  to  a  market  in  New 
Orleans.  Such  methods  of  transportation  do  indeed 
show  a  phenomenally  low  cost  of  transport  per  ton- 
mile,  but  they  are  applicable  in  so  limited  a  way  that  they 
can  have  little  effect  in  restoring  inland  waterways  to 
a  commanding  position  in  handling  internal  commerce. 

While  the  cost  of  hauling  these  low-value  bulk  freights 
in  river  barges  is  very  low,  the  cost  of  handling  them  at 
terminals  is  apt  to  be  heavy ;  and  the  railway  with  its 
hopper-bottom  cars,  which  are  able  to  carry  a  load  with- 
out transfer  from  origin  to  destination,  can  often  show 
economy  over  the  water  route  if  a  transfer  to  rail  or 
wagon  haulage  has  to  be  made  at  one  or  both  ends  of 
the  boat's  trip. 

For  these  and  other  reasons  the  new  boat  line  that 
Mr.  Bernhard  has  inaugurated  on  the  Mississippi  is  de- 
signed to  carry  not  the  low- value  bulk  freights,  but  the 
highest  class  of  merchandise  freights.  The  rates  on 
this  class  of  freight  are  high  enough  so  that  the  cost  of 
transfer  at  one  or  both  ends  of  the  boat  journey  is  a 
small  percentage  of  the  total  rate  compared  with  the  cost 
of  transferring  bulk  freight.  The  reasons  why  Mr.  Bern- 
hard's  new  boat  has  a  good  chance  of  succeeding  in  its 
competition  for  merchandise  freight  that  the  old-fash- 
ioned type  of  river  vessel  has  lost  to  the  railways  are 
not  because  Mr.  Bernhard's  barge  is  of  steel  while  the 
old  boats  are  of  wood,  not  because  his  barge  is  propelled 
by  oil  engines  while  the  old-time  boats  are  propelled  by 
the  ancient  stern  wheels  and  antediluvian  steam  ma- 
chinery, but  because  Mr.  Bernhard,  through  his  boats 
and  his  organization,  purposes  to  furnish  to  the  shipper 
a  relmble  and  prompt  transportation  service,  involving  a 
minimum  of  risk. 

The  first  barge  put  in  service  will  be  followed  by  three 
others  during  the  summer.  The  Inland  Navigation  Co., 
which  has  built  and  is  to  operate  these  barges,  is  capital- 
ized at  $9,000,000  and  plans  to  have  3G  barges  of  1,600 
to  5,000  tons'  freight-carrying  capacity  in  service  by  the 
spring  ot  1918.  The  company  announces  that  it  will 
carry  freight  on  a  through  bill  of  lading  to  any  point 
in  the  world,  and  except  for  less  than  carload  shipments 
and  where  the  point  of  origin  of  the  freight  is  not  on  a 
switch  track,  the  company  will  absorb  the  switching 
charges  at  the  point  of  origin,  loading  and  unloading 
and  the  switching  charges  at  tlie  point  of  destination. 
The  company  also  plans  to  absorb  tlie  cartage  charges 


to  and  from  the  docks  or  wharves  to  the  shippers'  plants 
or  warehouses  in  the  river  cities  at  which  its  boats  land. 
Eventually,  the  company  propo.ses  to  carry  freight,  in- 
cluding all  the  foregoing  terminal  charges,  at  25%  less 
than  the  all-rail  rates.  At  present,  however,  as  its  service 
is  incomplete  and  the  expense  in  establishing  the  business 
is  large,  it  will  carry  freight  at  a  rate  equal  to  the  rail 
rate  minus  25%  of  the  company's  net  receipts  from  the 
traffic.  Whether  the  company  can  make  a  commercial 
success  of  this  business  remains  of  course  to  be  demon- 
strated. There  seems  every  reason  to  believe,  however, 
that  it  can  carry  at  a  material  advantage  over  the  rail 
service  any  freight  originating  and  ending  in  the  river 
cities  where  it  operates. 

One  thing  whi(^h  may  be  well  emphasized  in  connection 
with  this  subject  is  that  the  problem  of  reviving  trans- 
portation on  inland  waterways  is  not,  as  is  conmionly 
supposed  and  generally  claimed  l)y  the  waterways  advo- 
cates, a  matter  of  securing  further  stupendous  appro- 
priations from  the  Federal  Government  for  river  im- 
provement. 

The  waterways  are  there;  and  the  depth  of  water  in 
them  is  sufiicieut.  If  water  transportation  is  revived 
in  the  United  States,  it  will  be  by  building  such  types 
of  vessels  and  such  forms  of  apparatus  for  handling 
freight  where  the  vessels  make  landing  and  by  operating 
both  facilities  in  such  an  economical  and  businesslike 
manner  that  traffic  will  resort  to  the  waterways  because 
of  their  economic  advantage. 


A  dozen  years  ago  the  late  John  A.  Hill,  at  that  time 
the  publisher  of  the  American  Machinist,  wrote  for  the 
advertising  pages  of  that  publication  a  series  of  essays 
on  the  ethics  of  good  advertising.  These  essays  con- 
tained so  much  sound  sense  and  represented  such  ad- 
vanced ideas  in  the  ethical  conduct  of  advertising — ideas 
which  at  that  time  were  comparatively  new,  but  since 
then  have  been,  thanks  largely  to  Mr.  Hill's  influence, 
widely  adopted — that  it  has  seemed  to  us  worth  while 
to  reprint  these  articles  in  Engineering  News.  The 
first  of  these  essays  appears  in  this  issue  on  the  second 
advertising  page,  and  the  others  will  follow  in  succeed- 
ing issues. 

The  essays  are  modeled  after  the  well-known  "Letters 
of  a  Self-Made  Merchant  to  His  Son."  The  style  in 
which  they  were  written,  with  its  short,  crisp  sentences, 
was  characteristic  of  Mr.  Hill.  It  need  hardly  be  said  in 
these  columns  that  he  thoroughly  believed  in  and  prac- 
ticed himself  the  policy  that  lie  preached.  The  first 
essay,  as  will  be  seen,  is  chiefly  devoted  to  the  condem- 
nation of  the  practice  of  knocking  competitors  in  adver- 
tising. In  his  second  essay,  which  will  appear  in  our 
next  issue,  he  condemns  in  the  following  terse  sentences 
the  practice  of  publishing  puffs  and  trade  write-ups, 
so  called,  in  technical  journals: 

Keep  out  of  papers  that  are  free  with  the  puffs.  They  will 
give  a  hundred-dollar  puff  to  your  competitor  whom  they  hope 
to  get  as  an  advertiser  and  nullify  the  sixty-dollar  ad  you  arc 
paying   for. 

A  papeii  thab  spends  time  and  money  to  interest  its  .readers 
and  is  very,  very  chary  about  using  any  puffs  or  write-ups,  for 
you  or  any  other  advertiser,   is  a  paper  to  lie  to. 

Even  if  it  has-the  reputation  of  being  mean  about  notices, 
stick.  «nd  put  in  your  best  puff  in  your  regular  advertising 
space.  That's  the  paper  that  is  read,  tind  read  by  people  who 
kno\\*<an»advertisement  in  disguise  re  well  as  they  do  -a  tech- 
nical article* 
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BesMnns  WitKotit  Lateral  S\uippoirtt§ 
Relatios&s  of  Foirmm^Ias 

Sir — Tin'  writer  reail  wilii  interest,  in  the  A|>i'.  (i 
miiuber  of  EiKjineer'nKj  News  the  article  discussing'  hciiins 
witiiout  lateral  siipjjort.  Mr.  Fleming  has  made  a  very 
conipreliensive  review  oi"  the  I'ormulas  in  present  use.  It 
is  a  matter,  however,  like  that  of  eolnmns  in  general, 
which  with  the  knowledge  of  the  subjei't  at  present  and 
the  lack  of  data  compiled  from  a  complete  and  systematic 
series  of  tests  does  not  lend  itself  to  a  solution  whicii 
is  entirely  conclusive  or  satisfactory.  It  is  a  notaljle 
fact  that  the  results  of  formulas  and  rules  given  by 
dilferent  authorities,  when  compared,  are  very  divergent. 
This,  from  the  nature  of  tlie  ])rol)lem,  could  naturally 
he  expected. 

A  few  months  ago  the  writer  made  a  Utile  study  of 
the  subject  in  order  to  see  what  relation,  if  any,  exists 
between  formulas  for  lateral  flexure  of  beams  and  formu- 
las for  columns.  He  lannot  say  that  he  has  any  definite 
conclusion  on  the  subject  to  offer,  but  wishes  to  present 
at  least  a  thought  on  the  subject. 

The  American  Railway  Engineering  Association's 
"General  Specifications  for  Steel  Railroad  Bridges,  1910,"' 
gives  the  following  formulas  for  unit  stresses  in  columns 
and  compression   flanges  of  beams: 

rnit    ."Stress   in    axinl    0(inipies.«i()n    on    fj''"ss    section    of    col- 
1 
umns,   16,000  —   70   -,  where   1    is!   the   length   of   the   member   in 

r 
inches  and  r  is  the  least  radius  of  gyration  in  inches. 

The  maximum  unit  stress  in  the  compression  flange  of  any 

1 
beam  or  girder   should   not   exceed   16,000  —  200  -  when   flange 

b 
consists    of    angles    only    or    if    cover    consists    of    flat    plates. 
Here  1  is  the  unsupported  length  of   flange   and  b   is  the  width 
of  flange,  1  and  b  taken  in  the  same  unit  of  length. 

Other  specifications  giving  the  same  value  for  the  unit 
stress  in  columns  as  the  specifications  just  quoted  do 
not  give  formulas  for  the  reduction  of  unit  stresses  in 
compression  flanges  of  beams  and  girders.  Instead,  they 
state  that  the  unsupported  length  of  a  compres.sion  flange 
should  not  exceed  12  times  the  width  of  the  flange.  In 
other  words,  the  unit  stress  in  a  flange  whose  unsupported 
length  is  12  or  less  times  its  width  need  not  be  reduced 
for  lateral  fle.xure.  Practically  all  specifications  and 
ordinary  practice  make  the  gross  areas  of  the  tension 
and  compression  flanges  on  girders  equal. 

■\Ve    will    now    attempt    to    find    what    relation    exists 

between  the  column  formula    (  16,000  —  70-  ),    the  for- 


mula for  compression  flanges  of  beams  / 10,000  —  '^'^^T 

und  the  specification  which  does  not  require  any  reduc- 
tion in  compression  flanges  of  beams  where  the  unsup- 
ported length  laterally  does  not  exceed  12  times  the  flange 
width. 

The  maximum  flexural  stress,  due  to  column  action, 
developed  in  the  flange  of  a  beam  that  is  unsupported 


lalcnilly  and  larrying  a  miifornily  distributed  load  is 
produced  in  a  column  whose  length  is  a|)proXimatelv 
two-thirds  the  length  of  the  beam,  'i'hc  derivation  of 
the  value  for  this  equivalent  column  length  bv  use  of 
Ritter's  formula  for  columns  is  given  by  .Mr.  Iless,  as 
referred  to  in  Mi-.  Meniing's  article.  Mr.  Hess  givcH 
tile  c(|ui\alent  eolunin  Iciigtii  lor  a  uniformly  loaded 
beaui  unsupported  laterally  as  seven-tenths  the  length 
of  the  beam.  .Mr.  Fleming  states  that  I'rofes.sor  .Moore 
gives  the  value  two-thirds  for  the  same  case.  Then  /,  the 
(■(luivalent  column  length,  would  have  a  \alue  only  about 


two-lliirds    as   gi-eat    as    /    in    tii 


)rniula    l(i,000 


r 


The  value  of  the  radius  of  gyration  in  terms  of  the 
width  of  flange  varies  from  0.22h  for  flanges  without 
cover  plates  to  0.2ih  for  flanges  composed  of  angles  and 
cover  plates.     Using  an  average  value  of  r  =^  0.2tib  and 


substituting  %/  for  /  in  the  formula  N 
we  get 


16,000  —  70-, 


,S'  =  It;,  000 

or,  using  round  nuiidx-rs 

,S'  =  1(;,000 


203 


200  V 
0 


the  formula  for  compression  flanges  of  beams. 

If,  as  usually  specified,  the  gross  areas  of  the  tension 
and  compression  flanges  of  a  girder  are  equal,  the  net 
area  of  the  tension  flange  for  girders  with  cover  plates 
is  approximately  85%  of  its  gross  area,  for  rivet  spacing 
ordinarily  used  in  the  greater  part  of  the  girder  length, 
and  in  its  middle  portion.  It  then  follows  that  the  unit 
stre.ss  due  to  bending  (neglecting  lateral  flexture)  in  the 
compression  flange  Aviil  have  an  intensity  only  85% 
as  great  as  that  in  the  net  section  of  the  tension 
flange.  This  difference  in  the  unit  stresses  for  the 
two  flanges  will  be  available  for  taking  care  of  the 
lateral  flexure.  If  the  bending  stress  in  the  net  section 
of  the  tension  flange  is  16,000  lb.  per  sq.in.,  then  the 
stress  in  the  compression  flange  (neglecting  stresses  due 
to  lateral  flexture)  will  be  f^^  X  16,000  =  13,600  lb. 
per  sq.in.  Then  if  the  maximum  unit  stress  in  the  com- 
pression flange,  including  lateral  flexure,  is  not  to  exceed 
16,000  lb.,  the  allowance  for  flexure  equals  16,000  — 
13,600  =  2,400  lb.  per  sq.in.     But  this  fle.xural  allowance 

I 
of  2,400  is  represented  in  the  formula   16,000  —  200^ 

by  the  last  term.     And  if  200^  =  2,400,  then  ^  =  13. 


In  designing  and  using  the  formula   16,000 


200'j 


for  compression  flanges,  if  the  unsupported  length  is  made 
equal  to  or  less  than  12/;,  no  additional  section  need 
ordinarily  be  added  to  the  compression  flange.  This  is 
due  to  tiie  fact  that  the  dift'erence  in  area  between  the 
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gross  section  of  the  oonipiTssion  flange  and  the  net  section 
of  tension  flange  will  bo  sufficient  to  compensate  for  the 
stress  produced  by  lateral  flexure,  the  magnitude  of 
which  is  calculated  by  the  previously  mentioned  fornnda. 
Naturally,  the  case  where  a  horizontal  thrust  is  carried 
by  the  girder  flange  is  excluded  from  the  above  discussion. 

Henky   Keuciieh. 
.    Cleveland,  Ohio,  Apr.   18,  1916. 


Sir — As  described  in  your  issue  of  Feb.  17,  1916,  cheek 
or  restraining  dams  have  been  recommended  for  experi- 
mental testing  in  the  report  of  the  Los  Angeles  County 
Board  of  Flood  Control  and  to  a  limited  preliminary 
extent  have  been  tried  o\it  in  Haines  Caiion,  which  drains 
3.9  sq.mi.  of  the  western  face  of  the  Sierra  iladrc  range 
in  this  county. 

The  flood  problems  of  southern  California  are  difficult 
and  unusual,  the  most  severe  feature  being  the  enormous 
quantities  of  debris  eroded  from  the  steep  mountains.  It 
must  necessarily  be  deposited  in  the  flood  channels  cross- 
ing the  plains,  which  have  flat  gradients.  In  Switzerland 
and  Germany  check  dams  occasionally  are  used  primarily, 
if  not  solely,  for  the  purpose  of  preventing  erosion  rather 
than  for  tlie  control  of  the  volume  of  flood  flow.  The 
Board  of  Flood  Control,  of  which  the  writer  was  a  mem- 
ber, reconnnended  to  the  Board  of  Supervisors  of  Los 
Angeles  County  that  substantial  appropriations  be  made 
for  continuing  experiments  with  these  dams,  to  deter- 
mine their  merit  either  in  the  control  of  erosion  or  in 
the  preventing  of  the  synchronism  of  the  flood  waves 
from  various  parts  of  the  same  basin.  Provided  these 
experimental  construction  works  are  accomjianied  with 
careful  observations  of  stream  flow,  suspended  matter  in 
floods,  rainfall,  etc.,  not  only  in  the  basins  that  are  so 
protected,  but  also  in  adjoining  areas  of  similar  topo- 
graphic features  and  exposure,  the  work  will  be  well  wortli 
while. 

The  people  of  our  western  country  are  so  progressive 
that  they  are  prone  to  seize  upon  slender  hopes  and  de- 
velop them  beyond  proper  proportion.  For  instance,  it 
has  been  claimed  by  some  that  the  floods  in  the  lowlands 
can  be  prevented  by  spreading  the  water  on  the  broad 
gravel  cones  where  the  streams  emerge  from  their  moun- 
tain canons,  thus  putting  the  water  iinderground  by 
))ercolation.  This  would  be  a  consummation  devoutly  to 
l)c  wished.  Near  Eiverside,  it  has  been  found  that,  for 
14c.  an  acre-foot  underground  waters  can  be  stored  which 
subsequently  are  worth  from  $6  to  $10  an  acre-foot.  This 
is  a  good  investment. 

The  flows  handled  in  tiiis  way  are  either  small  floods 
or  the  ordinary  discharge  during  periods  of  nonuse  of 
the  stream.  The  crest  of  a  large  flood  wave  cannot  be 
so  used,  first,  because  of  its  violence  and,  second,  because 
the  muddy  water  will  clog  the  absorbent  gravels  in  the 
spreading  grounds.  The  crest  of  the  great  flood  of  the 
San  Luis  Eey  River  in  San  Diego  County  emerged  from 
its  canon  with  a  depth  of  over  15  ft.  and  a  mean  velocity 
from  the  mountains  to  the  sea  of  nearly  20  ft.  per  sec. 
The  job  of  spreading  waters  in  tliat  mood  would  Ije  rather 
hazardous. 

It  has  also  been  claimed  that  by  planting  forests  in 
the  mountains  floods  can  be  prevented.     The  trees  and 


brush  are  desirable,  and  forestry  is  properly  advocated 
and  sustained.  Forests  retard  erosion.  The  basin  that 
lias  a  forest  cover  will  have  a  better  summer  flow  there- 
from ;  but  after  the  forest  floor  has  been  saturated  through 
a  ])eriod  of  rain,  tlie  culminating  great  precipitation  which 
produces  the  flood  from  other  drainage  basins  will  also 
|)roduce  one  of  j)ractically  ('(|ua]  volume  from  tlie  for- 
ested area. 

There  is  danger  of  this  same  o])timism  now  l)cing 
applied  to  the  arguments  in  favor  of  check  dams,  as  de- 
scribed in  your  issue  of  Feb.  17.  They  probably  will 
do  good  in  preventing  erosion  on  the  mountain  sides  and 
in  canons.  They  may  even  prevent  the  synchronism  of 
floods  from  different  portions  of  a  drainage  basin,  al- 
thougii  tiiis  involves  a  delicate  computation  of  velocities. 
No  generalized  statement  can  be  made  about  this.  Each 
locality  must  be  studied  and  may  or  may  not  be  benefited 
liy  treatment  in  this  regard. 

If  a  great  flood  is  projected  naturally  and  unifonnly 
down  its  mountain  caiion  at  the  rate  of  12  mi.  per  hr. 
and  if  ])y  the  construction  of  many  of  these  proposed 
check  or  restraining  dams  on  the  upper  or  outer  perim- 
eter of  the  drainage  basin  the  flow  from  that  section 
may  be  stepped  down  to  half  that  velocity,  there  are 
localities  where  this  would  result  not  in  a  reduction  of 
the  total  volume  of  the  flood  discharge  in  acre-feet,  but 
in  a  substantial  redu-ction  of  the  crest  of  the  wave  in  cubic 
feet  per  second  as  it  rises  from  its  canon  mouth.  This 
would  be  a  substantial  accomplishment.  The  possibility 
of  its  demonstration  was  the  justification  for  the  Board 
of  Flood  Control  for  Los  Angeles  County  recommending 
an  outlay  of  $500,000  to  test  it  thoroughly. 

However,  I,  for  one,  do  not  believe  that  these  small 
check  dams  will  "store"  water  either  directly  or  indirectly 
underground  to  any  such  extent  as  to  affect  the  volume  of 
the  total  flood  discharge  or  so  as  to  obviate  the  necessity 
of  levees  across  the  lowlands.  Unfortunately,  many  lay- 
men are  assuming  this  conclusion,  and  this  is  apt  to  de- 
lay and  interfere  with  flood  control  rather  than  benefit  it. 
The  idea  has  been  seized  upon  as  an  easy  way  to  pre- 
vent damages  that  are  serious  and  destructive.  I  know  of 
no  river  the  flood  from  which  has  been  controlled  in  any 
other  manner  than  by  levees,  except  that  in  some  instances 
valuable  regulation  has  been  obtained  by  the  use  of  large 
storage  reservoirs,  as  at  the  Roosevelt  reservoir  on  Salt 
River,  Arizona. 

Personally,  I  am  in  favor  of  giving  these  check  dams  a 
thorough  test  and  have  used  my  best  efforts  in  arranging 
with  the  scientific  departments  of  tlie  Federal  Govern- 
ment for  careful  observations  and  inspection  of  the  local- 
ities where  they  are  being  tried  experimentally.  Unfor- 
tunately, up  to  date,  with  the  exception  of  determinations 
of  rainfall  in  a  few  localities  in  Los  Angeles  County, 
there  has  been  no  adequate  measurement  made  of  the 
effect  of  these  check  dams  in  restraining  floods  or  debris 
in  the  places  where  they  have  been  tried  as  compared  to 
other  adjoining  localities  where  they  have  not.  As  far  as 
I  know,  there  is  as  yet  nothing  upon  which  one  can  base 
a  fair  judgment  or  conclusion  as  to  their  value  in  this 
region. 

Forestation,  spreading  of  storm  waters  on  debris  cones, 
the  constniction  of  surface  storage  reservoirs  and  the 
building  of  the  small  check  dams  in  the  higher  portions 
of  the  mountains — all  must  be  adopted  in  the  conflict 
with  the  flood,  on  the  one  hand,  and  in  preserving  the 
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suiiinuT  flow,  on  (lie  other.  Every  resource  and  energy 
MUist  lie  \itili/t'(l  to  make  suceessrul  issue  in  this  coniliel, 
with  tile  torrents.  Hven  tiien  the  reniaininji;  ])r()l)lein  is 
most  grave  and  severe,  ealling  for  all  llie  reserve  ol'  skill 
that  is  availahle.  .J.  Ji.  Lii'IMNcott. 

1100  Central  Muilding,  Los  Angeles,  Calif. 


CoelBfiicneinifes  of  Retts&rdlatlnoira  iira 
Muattder**®  FoB'nimtuilsi 

Sir — In  Mr.  Iloi-ton's  ai'tiiic  in  youi-  issnc  of  ^^'l).  '^I, 
suggesting  coefficients  of  retardation  in  Kntter's  formula, 
I  noticed  that  values  for  use  in  the  design  of  ])ipes  are 
included.  Any  of  the  numerous  exponential  formulas 
when  eonipared  with  the  Kutter  formula  show  that  the 
value  of  n  varies  with  the  size  of  the  pipe  and,  in  a 
given  size  of  pipe,  with  the  velocity.  Therefore,  it  is 
impossihie  to  assign  correct  values  of  n  for  definite  con- 
ditions of  pipe  (perfect,  good,  fair,  bad)  and  ignore 
size  and  velocity.  Kutter's  formula  was  designed  for 
use  on  open  channels,  being  based  wholly  on  tests  made 
on  open  channels,  and  does  not  apply  to  flow  in  pipes 
under  pressure,  as  is  shown  by  the  fact  that  it  does  not 
agree  with  an  exponential  formula  derived  from  actual 
held  tests  of  flow  in  pi])es  under  j)ressure. 

I  am  of  the  opinion  that  values  of  n  lower  than  0.012 
found  by  tests  on  concrete  linings  are  merely  due  to  ex- 
jieriniental  errors  to  the  extent  of  the  variation  from 
this  figure.  This  opinion  is  based  on  the  following  evi- 
dence: The  Ridenbaugh  Canal,  near  Boise,  Idaho,  shows 
as  nearly  a  perfect  surface  as  can  be  imagined  in  a  con- 
struction for  commercial  use.  Experiments  have  been 
made  on  various  reaches  of  this  canal  by  a  half-dozen 
different  field  parties.  Don  H.  Bark  found  values  rang- 
ing from  0.0095  (on  a  short  reach  340  ft.  long)  to  0.0118 
(on  a  reach  1,478  ft.  long).  W.  G.  Steward  found  values 
from  0.0112  to  0.0132.  Eleven  of  his  13  tests  show 
values  above  0.012.  B.  P.  Fleming  found  0.0124  on  a 
reach  with  one  slight  curve.  The  writer  found  0.0121 
on  a  tangent  and  0.0129  on  a  reach  containing  both 
tangent  and  curves. 

It  should  be  borne  in  mind  that  this  lining  had  cement 
mortar  smoothed  over  the  concrete  with  a  steel  trowel. 
No  roughness  appears  at  the  expansion  joints.    The  whole 
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KIG.    2.     CANAL,    IN    SOUTHERN    CALIFORNIA,    SHOWING 
MA.Sa  ANI>  MINIilRAL   DRI'OSIT 

This  accumulates  on  smooth  or  rough  concrete  alike.    Kutter's 
"n"   Is   from   0.016   to   0.018    in    these   canals 

surface  is  practically  one  smooth  unbroken  sheet,  as  shown 
by  Fig.  1. 

Until  the  most  recent  years  too  low  a  value  of  n  was 
used  in  the  design  of  both  concrete-lined  channels  and 
wooden  flumes.  The  value  of  n  recommended  by  Schuyler, 
Freeman  and  Stearns  in  1907  for  u.se  in  the  design  of 
open  portions  of  the  Los  Angeles  aqueduct  in  concrete 
linings  would  have  been  called  al)surd  20  years  ago.  This 
value   {Engineering  N'eivs,  Vol.  57,  p.  G14)   was  0.018. 

Both  J.  B.  Lippincott  and  the  writer  found  numerous 
cases  in  southern  California  where  the  value  of  n  in  con- 
crete linings  exceeded  0.016,  yet  many  textbooks  still  hold 
to  values  of  0.011  for  "cement  with  one-third  sand." 
This  is  the  nearest  thing  to  concrete  mentioned  and  im- 
plies that  no  higher  value  of  n  should  ever  be  used.  As 
a  matter  of  fact,  it  is  doubtful  if  such  a  low  value  should 
ever  be  used. 

The  conditions  that  require  using  a  value  of  n  between 
0.016  and  0.020  for  concrete  linings  are,  as  a  rule,  not  the 
fault  of  original  poor  construction.  Moss  and  mineral 
growth  and  debris  accumulations  are  generally  respon- 
sible for  such  values,  and  these  must  be  anticipated  by 
the  designer  through  his  knowledge  of  the  climate  and 
waters  (see  Fig.  2).  Rock  ravelings  are  to  be  looked 
for  wherever  a  lined  canal  is  located  on  a  hillside  bench 


FIG.    1.     THli   C0X(;RI:TIJ-LINED   RIDENBAUGH   CANAL,    NEAR   BOISE,   IDAHO 


May  4,   1!)1G 


E  N  G  I  N  E  K  U  I  N  (}     NEWS 


863 


cut  in  rock,  especially  if  no  space  is  left  between  the 
upper  canal  wall  and  the  side  of  the  cut.  Sand  must  be 
eliminated  from  the  water,  if  the  smoothness  of  the 
concrete  or  plank  floor  is  to  be  relied  upon  for  a  high 
carrying  capacity.  There  are  many  canals  in  southern 
California  where  the  bottom  is  covered  with  sand  to  a 
depth  of  from  6  to  18  in.  In  such  cases,  of  course,  the 
lining  merely  prevents  seepage  losses  and  contributes 
nothing  toward  a  high  carrying  capacity. 

I  would  like  to  take  this  opportunity  to  correct  the 
citations  given  by  Mr.  Horton  at  the  end  of  his  article. 
They  should  have  read  something  like  this : 

Report  of  the  Florida  Everglades  Commission;  Bulletin 
No.  194,  United  States  Department  of  Agriculture,  "The  Flow 
of  Water  in  Irrigation  Channels,"  by  Fred.  C.  Scobey;  Bulle- 
tin No.  194,  Colorado  Agricultural  College  Experiment  Sta- 
tion. "Prictional  Resistance  in  Artificial  Waterways,"  by 
Cone,  Trimble  and  Jones;  and  a  staff  article  in  "Engineering 
and  Contracting."  Jan.  27,  1915,  taken  from  Bulletin  126,  United 
States  Department  of  Agriculture,  "Concrete  Lining  as  Ap- 
plied to  Irrigation   Canals,"  by  Samuel   Fortier. 

Fred.  C.  Scobey, 
Office  of  Public  Eoads  and  Rural  Engineering. 

Washington,  D.  C,  Feb.  28,  1916. 

[^Ir.  Horton's  comments  on  the  foregoing  letter  fol- 
low.— Editor.] 

Sir — The  writer  concurs  in  ]\Ir.  Scobey's  opinion  that 
values  of  n  lower  than  0.013  should  not  be  used  in  design- 
ing concrete-  or  cement-lined  channels.  However,  the 
writer's  table  was  not  intended  merely  to  cover  values  to  be 
u.^ed  in  designing,  but  also  values  to  be  used  in  the  solution 
of  other  problems  occurring  in  hydraulic  practice.  For 
example,  where  a  diversion  conduit  has  been  built,  it 
is  sometimes  necessary  to  estimate,  in  the  absence  of  gag- 
ings,  the  maximum  quantity  of  water  which  such  a  con- 
duit will  actually  carry  when  new  and  in  perfect  condition. 
This  question  often  arises  in  settlement  of  diversion  dam- 
ages. Under  such  circumstances  it  is  desirable  to  have 
at  hand  the  minimum  values  of  the  coefficient  of  rough- 
ness applicable  to  a  perfect  channel  or  conduit  of  the 
given  type,  although  it  would  never  be  expedient  to  use 
the  absolute  minimum  values  in  designing  the  conduit 
which  it  is  desired  shall  assuredly  convey  a  certain  quan- 
tity of  water.  In  general,  in  designing,  the  capacity 
should  be  such  that  the  conduit  will  convey  the  required 
amount  of  water  after  it  has  been  in  use  for  a  consider- 
able period  of  time,  and  the  joints  and  surfaces  have 
become  somewhat  imperfect. 

The  writer's  table  was  presented  for  the  purpose  of 
showing  coefficients  of  roughness  ordinarily  applicable  in 
the  Kutter's  formula  in  accordance  (1)  with  the  best 
accepted  authorities  and  (2)  with  the  latest  experiments. 

The  writer  did  not  attempt  to  present  any  argunioiit 
as  to  whether  or  not  the  Kuttcr  formula  itself  is  the 
best  one  applicable  to  any  set  of  conditions.  It  is  a  fact, 
however,  that  Kutter's  formula  is  still  very  largely  used 
in  estimating  the  flow  in  pipes  and  conduits  as  well  as 
canals  and  rivers;  and  while  that  condition  remains,  it 
is  desirable  that  the  liest  available  coefficients  of  roughness 
for  such  conduits  should  be  utilized. 

Various  exponential  formulas  for  How  in  pipes  have 
been  devised.  In  such  formulas  a  constant  coefficient, 
replacing  the  coefficient  C  in  the  Chezy  formula,  is  com- 
monly used.  Theory  indicates,  and  practice  confirms  the 
belief,  that  no  formula  can  be  devised  involving  only  a 
single  term  or  power  of  r  and  .<;  in  which  the  coefficient 
will  be  absolutely  constant.     While  the  use  of  exponential 


formulas  eliminates  the  separate  calculation  of  the  coeffi- 
cient C,  yet  it  appears  that  the  variation  in  the  assumed 
constant  coefficient  C  in  such  formulas  actually  is  as 
great,  or  about  as  great,  as  the  variation  in  the  coefficient 
n  for  the  same  class  of  conduits.  There  is  undoul)tedly 
room  for  improvement  in  existing  formulas  for  calcu- 
lating flow  both  in  pipes  and  in  open  channels.  The  laws 
of  flow,  where  uniform  or  stream-line  motion  pertains, 
as  below  the  critical  velocity,  are  different  from  the  laws 
of  flow  for  sinuous  motion  at  higher  velocities.  As  long 
as  single-term  formulas  are  adhered  to,  it  seems  certain 
that  difficulty  will  be  experienced  in  devising  any  single 
formula  for  either  pipes  or  channels  which  will  give  equal- 
ly good  results  for  both  high  and  low  velocities.  Single- 
term  formulas  are,  however,  generally  adhered  to  at  the 
present  time  for  two  reasons:  (1)  Becau.<e  they  give 
greater  simplicity  of  calculation  than  the  two-term  for- 
mula would  give;  (2)  because  there  has  accumulated 
a  large  l)ody  of  data,  especially  with  reference  to  the 
Kutter  formula,  which  makes  its  application  in  many 
cases  more  certain  than  that  of  newer  formulas,  although 
this  formula  is  less  elegant  from  a  theoretical  viewpoint. 
Attention  should  also  be  called  to  schedules  Nos.  3 
and  5  for  "Natural  Stream  Channels."  In  some  manner 
the  coefficients  for  these  two  classifications  became  trans- 
posed.    The  correct  values  are  as  follows : 

Perfect  Good  Pair  Bad 
(3)   'Winding,     some     pools     and 

shoals,    clean 0.033        0.035        0.040        0.045 

(5)    Same  as  3,  some  weeds  and 

stones    0.035        0.040       0.045        0.050 

Egbert  E.  Hortox. 
Albany,  N.  Y.,  Mar.  18,  1916. 

M.eqjusSre  C©=®p©2°sitla©ia 

Sir — In  the  Apr.  27  i.ssue  you  published  an  editorial 
under  the  heading  "Cooperate,  but  to  What  End  ?"  This 
editorial  is  of  a  very  unusual  character,  having  in  it  a 
human  interest  that  is  in  general  altogether  lacking  in 
technical  Journals. 

There  are  great  pleasure  and  satisfaction  in  the  work 
of  an  engineer.  It  is  written  in  the  Bible  that  man 
shall  not  live  by  bread  alone.  It  seems  today  quite  im- 
portant for  someone  to  emphasize  that  neither  shall  man 
live  by  work  alone.  The  personal  interests  of  engi- 
neers are  in  need  of  consideration.  It  is  a  matter  of 
great  importance  that  this  thought  has  been  borne  in 
upon  Enrjineerincj  News. 

The  universally  favorable  comment  upon  the  confer- 
ence in  Chicago  and  the  extended  space  devoted  thereto 
by  technical  journals  bring  home  to  the  profession  in 
a  very  emphatic  fonn  the  personal  need  of  the  engineer. 

It  is  clear  that  the  writer  of  the  editorial  did  not 
attend  the  conference,  for  he  says  "they  went  apart  with 
no  more  definite  purpose  than  to  cooperate,  somehow,  in 
the  future."  No  person  present  at  the  conference  could 
fail  to  notice  the  intense  interest  in  its  proceedings  by 
each  of  the  men  who  were  present,  nor  could  he  fail  to 
observe  that  these  men  represented  the  best  of  the  re- 
spective associations  to  which  they  belonged;  and  fur- 
thermore, he  could  not  fail  to  note  the  decisive  purpose 
pervading  the  remarks  of  all  the  speakers  to  achieve 
a  betterment  in  conditions  affecting  the  practice  of 
engineering.  Albert  J.  IIimes. 

Hickox  Building,  Cleveland,  Ohio,  Apr.  29,  1916. 
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Oil-l&mgflime   Drivein\    Steel  Bf&rge 
for  Riveff"  Fren^lhH  Traffic 

A  iiomI  t\|ic  uf  Ncssi'l  I'or  rri'ijilit  tnillir  on  Ihc  Missis- 
<i|>|)i  lu'j^ini  riiiinmii-  lu'twccii  SI.  I>oiiis  niid  New  Orleans 
on  Apr.  1.")  and  ha.s  aronsi'd  ^icul  inlcrot  jinioni,'  tliosc 
who  look  I'or  a  revival  ol'  trailic  on  I  lie  liver. 

'I'lie  new  vessel  is  tile  "Iiieu  No.  \ ,"  liuilt  Mild  owned 
liv  the  Inland  'rijiiispoitatioii  Co.,  of  .'i'.'  Ilroadwav.  New 
"^'ork.  and  St.  J.,o\iis.  'Tlie  Tresideiil  df  the  eoiiipany  and 
the  nioviiii;  spirit  in  developinu  this  new  eral'l  and  puttinf; 
it  in  service  is  .John  JI.  Heriihaid,  A.s.soe.  M.  Am.  Sue. 
C.  E.  Mr.  lU'rnhard  was  also  ehielly  res])onsihlo  I'or  the 
desijjn  and  eonstruetion  ol'  the  stool  bar^O!*,  i)ropellod  by 
pis  engines  using  gas  I'roiu  ])roduecrs,  Avhieh  liavo  been 
running  for  the  jiast  year  between  tlie  Warrior  River,  in 
Alabama,  ami  New  Orleans.  These  barges  are  operated 
by  the  Alabama  &  Now  Orleans  Transportation  Co.  and 
were  doseribed  in  Engineerinfj  News  of  Dee.  4,  1913. 

In  the  now  venture  in  iMississippi  River  traffie,  how- 
ever, Mr.  Bernhard   is  aiming  to  carry  not  tlie  clieapest 


PIG.   J.    STEEL   BARGE   PROPELLED   BY   OIL   ENGINES 
FOR   MISSISSIPPI   RIVE'k   TRAFFIC 

class  of  bulk  freight  like  coal,  on  which  rates  are  very 
low,  but  high-class  merchandise  freight.  The  rail  rate 
on  this  traffic  is  very  much  higher  than  on  low-class  bulk 
freight,  and  the  boat  line  can  make  a  strong  appeal  for 
siich  freight,  not  only  on  the  ground  of  lower  rates  but 
of  quicker  delivery. 

Of  course,  at  times  of  car  shortage  like  the  present, 
shippers  are  eager  to  send  goods  by  the  boat  line ;  but 
even  under  ordinary  conditions  the  delays  at  railway  ter- 
minals are  such  that  a  boat  shipment  from  one  city  on 
the  river  to  another  will  usually  reach  its  destination  in 
half  or  a  third  the  time  it  would  if  sent  by  rail. 

Merchandise  .shipments  have  been  sent  by  rail  instead 
of  by  boat,  however,  because  the  old  river  craft  still  in 
service  are  irregular  and  unreliable.  Goods  are  roughly 
handled  and  poorly  protected  from  the  weather,  from 
thieves  and  from  fire,  and  in  case  of  loss,  recovery  by  the 
owners  of  the  goods  is  more  or  less  doubtful.  All  these 
conditions  Mr.  Bernhard  hopes  to  change  in  his  new 
type  of  boats,  which  are  to  run  with  regularity  and  are 
so  designed  as  to  reduce  as  much  as  possible  the 
liability  to  accident  and  thus  to  popularize  his  service. 


'J'he  new  type  of  boat  is  a  steel  barge,  with  ihU  holloin. 
It  is  210  rt.  long,  l:i  It.  wide  and  with  a  draft  of  ;51/,  It. 
can  carry  500  tons.  At  7\<^-i'{.  draft  it  will  carry  1,(;00 
toii<.  The  harge  is  covered  with  a  st^-el-plate  deck  pro- 
tected hy  a  wooden  lloor.  The  cargo  is  carried  on  this 
deck,  nothing  whatever  being  carried  in  the  (l-ff.  high 
s|iace  between  the  barge's  bottom  and  this  deck.  'J'his 
space  contains  steel  ])osts  which  supjjort  tlut  deck  beams 
and  al  the  same  time  form  the  verticals  I'or  five  lines  of 
longitudinal  tni.sses.  Those  ])osts  also  support  transver.s(> 
water-tight  bulkheads  which  divide  the  bull  into  live  sep- 
arate comijartments. 

The  advantages  of  carrying  the  cargo  on  tiie  deck  in- 
stead of  in  the  hold  are  the  much  greater  convenieiiee  of 
loading  and  unloading  and  the  lessened  liability  to  dam- 
age in  case  of  leaks.  Further,  the  longitudinal  trus.ses 
previously  referred  to  and  the  transverse  hulklieads  give 
the  hull  a  strength  and  stid'noss  far  beyond  that  of 
ordinary   river  craft. 

To  ])rotect  the  cargo  froni  the  weatlier,  tiie  cargo  deck 
has  permanent  sides  with  ten  oj)enings  on  each  side 
closed  by  rolling  steel  doors,  and  a  roof  that  is  made  in 
sections  so  that  any  section  can  be  lifted  off  when  it  is 
desired  to  handle  tlie  cargo  from  the  top. 

Probably  the  most  striking  feature  of  the  boat  in  its 
external  appearance  is  a  traveling  bridge  crane  Avhich 
runs  on  rails  that  extend  along  each  side  of  the  deck  out- 
side the  deckhouse.  A  telescoping  boom  on  this  crane 
may  be  extended  out  on  either  side  of  the  boat  to  a  dis- 
tance of  68  ft.  and  will  carry  a  load  of  3  tons. 

The  old-time  Mississippi  river  steamboat  carries  a 
long  heavy  gang-plank  swung  from  a  spar  at  its  bow,  and  I 
as  there  are  few  river  towns  along  the  Mississippi  that 
have  any  wharves,  this  long  gang-plank  is  necessary  to 
reach  from  the  steamer  to  the  river  bank  where  a  landing 
is  made.  The  traveling  crane  on  the  "Inco  No.  1"  takes 
the  place  of  the  gang-plank.  It  can  hoist  any  section  of 
the  roof,  lift  the  cargo  from  the  section  beneath  and 
transport  it  to  the  shore.  It  can  also  be  used  instead  of 
davits  for  lowering  boats.  For  handling  cargo  on  and 
off  the  boats  an  electric  truck  is  carried  on  board  and 
other  trucks  are  to  be  available  at  the  landings.  Electric 
endless-belt  conveyors  are  also  to  be  used  to  transport 
freight  on  and  off  the  boat. 

The  barge  is  propelled  by  four  80-hp.  Fairbanks- 
Jlorse  oil  engines  burning  a  petroleum  distillate  of  29° 
Baume  gravity.  Each  engine  has  four  cylinders,  operates 
on  the  four-stroke  cycle  and  drives  a  screw  propeller  51 
in.  in  diameter.  The  propeller  has  four  blades  bolted  on 
a  central  hub.  There  are  trap-doors  in  the  floor  of  the 
barge,  over  the  propellers.  Through  these  doors  the 
propellers  can  be  reached  and  a  broken  blade  removed  and 
replaced  with  a  new  one  as  quickly  as  one  could  change 
an  automobile  tire.  In  tests,  blades  have  been  changed 
in  9^/4  min. 

The  engine  room  is  at  the  stern,  and  the  cook's  galley 
is  at  the  bow.  When  the  boat  is  running  without  load, 
the  extra  weight  of  the  engines  in  the  stern  increases  the 
draft  aft  and  reduces  the  draft  forward,  so  that  the  pro- 
peller immersion  is  about  the  same  with  the  boat  light  and 
loaded. 

The  engines  are  started  by  compressed  air  stored  in 
tanks  at  150  lb.  pressure.  An  electric  generator  driven 
by  silent  chain  from  one  of  the  engines  furnishes  current 
for  lighting  the  boat  and  also  for  operating  a  dozen  or 
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more  electric  motors  used  for  various  purposes  on  board. 
AVhen  the  boat  is  stationary  and  it  is  desired  to  operate 
the  generator  to  furnish  current — for  handling  cargo,  for 
example — a  clutch  on  the  propellor  shaft  is  opened  and 
the  engine  runs  without  driving  the  propeller.  Electric 
current  is  used  for  all  heating  and  cooking,  and  no  fire 
whatever  is  allowed  on  board. 

The  barge  is  further  equipped  with  three  powerful 
searchlights — one  at  the  bow,  one  at  the  pilot  house  and 
one  at  the  stern ;  each  of  them  can  be  operated  from  the 
pilot  house.    The  combined  power  is  18,000  cp. 

The  boat  has  four  balanced  rudders  aft  of  the  propel- 
lers. In  maneuvering,  one  side  engine  can  run  ahead 
while  the  one  on  the  opposite  side  is  backing.  Further, 
to  assist  in  swinging  the  bow,  as  in  coming  alongside  or 
leaving  a  pier,  there  is  an  electric  motor-driven  rotary 
pump  at  the  bow  under  control  of  the  pilot,  which  can 
draw  water  from  either  side  and  deliver  an  8-in.  stream 
on  the  side  opposite;  the  reaction  of  this  jet  exerts  a 
strong  force  against  the  bow. 

The  boat  is  operated  by  a  captain,  mate,  two  engineers, 
two  oilers,  four  deck-hands,  cook,  helper  and  two  wireless 


be  put  ill  operation  by  a  switch  in  the  pilot  house  and 
which  are  capable  of  discharging  8,000  gal.  per  niiii. 
Mississippi  Eiver  boats  frequently  get  out  of  the  channel 
and  run  aground.  The  "Inco  Xo.  1"  carries  2,000-11). 
anchors  at  bow  and  stern,  and  by  the  aid  of  powerful 
electric  winches  these  can  be  made  use  of  to  haul  the  boat 
off  if  she  runs  aground.  Another  most  unusual  device  for 
a  Mississippi  River  boat  is  a  gun  similar  to  those  used 
in  the  life-saving  service  for  sending  a  line  on  board  a 
wrecked  vessel.  The  gun  can  shoot  a  line  1,750  ft.  The 
barge  carries  two  boats^a  20-ft.  power  launch  capal)le 
of  22-mi.  speed,  which  can  be  put  into  the  water  by  the 
traveling  crane  in  two  minutes;  also  an  ordinary  rowbont. 
In  the  swift  currents  of  the  Mississipj)!  it  is  often  a 
difficult  matter  to  carry  a  heavy  line  to  shore  for  use  in 
hauling  the  boat  off  a  bar.  With  the  life-saving  gun,  how- 
ever, a  line  can  be  shot  to  shore  and  a  boat's  crew  sent 
ashore  to  haul  it  in  and  draw  a  cable  after  it. 

At  each  end  of  the  barge  is  a  telescopic  wireless  mast 
which  can  be  quickly  lowered  when  passing  under  bridges. 
The  barge  carries  two  wireless  operators,  so  that  it  can 
be  communicated  with  at  any  time  from  the  offices  in 
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operators,  who  act  also  as  freight  clerks — a  total  of  14 
for  a  double  watch.  Instead  of  carrying  its  own  gang 
of  roustabouts  for  cargo  handling,  reliance  is  placed  on 
the  freight-handling  force  at  the  wharves  where  the  boat 
will  land. 

There  is  a  refrigeration  plant  on  board  capable  of  cool- 
ijig  a  chamber  of  6,000  cu.ft.  capacity  to  a  temperature 
of  31°  when  the  temperature  outside  is  95°.  The  refrig- 
eration plant  is  designed  not  merely  to  maintain  a  low 
temperature  in  the  storeroom  adjacent  to  the  cook's 
galley,  but  enables  the  boat  to  handle  butter,  eggs  and 
similar  freight  which  requires  refrigeration. 

Ajipliances  for  protecting  the  boat  against  accident  are 
especially  complete.  As  already  explained,  the  6-ft.  high 
siiace  between  the  deck  and  the  bottom  of  the  barge  is 
divided  into  four  water-tight  compartments  which  can 
also  be  made  airtight,  so  that  water  could  not  enter  the 
hull  faster  than  it  could  force  out  the  air  contained,  and 
by  the  provision  of  a  small  air  compressor  on  board  it 
would  be  easy  to  expel  water  if  it  gained  an  entrance. 
There  are  also  connected  with  the  water-tight  compart- 
ments three  powerful   electric   bilge   pumps   which   may 


St.  Louis  and  New  Orleans.  The  captain  regularly  re- 
ports to  these  offices  his  position,  speed,  the  weather,  etc., 
and  can  promptly  summon  help  in  case  of  need.  In 
addition,  the  accounting  department  is  informed  of  the 
freight  on  board  the  boat  before  its  arrival,  and  the  time 
of  arrival  can  be  so  closely  gaged  that  a  force  of  roust- 
abouts to  handle  the  freight  can  be  on  hand  as  soon 
as  the  boat  arrives,  without  wasting  time  waiting  for  it. 

The  ''Inco  No.  1"  surpassed  the  expectations  of  its  de- 
signers in  the  speed  which  it  made  on  its  initial  trip 
from  St.  Louis  to  New  Orleans.  The  river  was  in  flood 
and  the  boat  had  the  aid  of  the  current,  but  an  average 
speed  of  16  mi.  per  hr.  was  attained. 

Three  additional  barges  are  imder  construction  and 
will  be  placed  in  service  this  sunnner.  The  com])any 
plans  to  have  36  barges  in  service  by  the  .spring  of  lit  18. 

;*' 

RalMltiB  a  Town  above  its  natural  elevation  is  the  method 
to  be  adopted  at  Milan,  111.,  for  avoiding  flood  troubles.  For 
years  there  has  been  periodical  flooding  from  the  Rock  River, 
causing  property  damage  and  unsanitarv  conditions.  The 
present  plan  is  to  elevate  the  grade  from  2  to  6  ft.,  raising 
the  building.s  and  filling  in  all  old  cellars  and  basements  to  a 
corresponding  amount. 
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Lrand-Drainaf^e  Project  in^ 
Northiem  Minitiesota 

The  reclamation  of  a  Inrfjfc  area  of  swanij)  Imul  in  uortli- 
•ern  Minnesota  is  to  bo  oirectod  by  the  conslnictioii  of  a 
system  of  223  mi.  of  (lrain!i;;o  (litclu's,  known  olliciiiUy  ii.s 
"judieial  diteh  No.  25."  This  work  will  inchide  also 
bridges,  culverts  and  roads  and  a  17-mi.  river-clmmicl  re- 
vision.    Tlie  total  cost  will  be  over  $r)()(),(H)(). 

This  drainage  system,  .shown  on  the  acconipanyiiijf  |)ian, 
will  drain  the  basin  of  the  headwaters  of  the  l{a])id  Kiver, 
an  area  of  about  1!)')  S(].mi.  I'ractieally  all  of  this  is  (Jov- 
ernmcnt  land  and  is  settled  along  the  river,  where  natural 
drainage  ]>ermits  immediate  development.  The  wet  con- 
dition of  this  land  is  not  due  to  lack  of  fall,  but  to  the 
cluvracter  of  the  .soil,  which  is  peat  and  muck,  with  sand 
ridges  (hat  impede  natural  drainage.  The  work  will  cost 
about  $  I  per  acre.  It  is  provided  for  by  a  bond  issue  and 
assessed  according  to  lienefits. 

'J'he  regularity  of  the  topography  makes  possible  the 
location  of  ditches  along  the  section  lines,  with  an  18-ft. 
roadway  on  tlic  spoil  bank  on  the  lower  side  of  the  ditch. 
There  will  be  also  a  revision  of  the  river,  reducing  21  mi. 
of  channel  to  a  length  of  17  mi.,  besides  deepening  and 
enlarging  it  to  give  adecjuate  cai)acity  for  the  discharge  of 
laterals  and  the  reclamation  of  rich  bottom  lands  now  sub- 
ject to  annual  overflow. 

Latekal  and  Cross-Drainage  Ditches 

The  general  plan  of  drainage  consists  of  laterals  1  mi. 
apart,  connected  by  cross-ditches  at  2-mi.  intervals.  In 
the  northern  part  of  the  area  the  laterals  will  run  east  to 
the  river;  in  the  southern  portion  they  will  run  to  the 
eastern  boundary,  where  the  WMter  will  be  diverted  to  the 
north  and  discharged  into  a  much  more  defined  valley  than 
that  offered  by  the  headwaters.  As  ample  depth  in  the 
ditches  is  required  to  secure  extensive  lateral  effect  as 
■well  as  to  provide  road  material,  this  arrangement  will 
relieve  the  river  and  consequently  lighten  the  improve- 
ments necessary  there. 

The  liberal  use  of  cross-ditches  is  required  primarily  for 
effective  drainage,  but  it  adds  also  to  the  efficiency  of  the 
road  system.  For  the  numerous  ditch  crossings  thus  re- 
quired, pile  bridges  have  been  specified,  with  a  view  to  the 
use  of  dredges  in  cleaning  and  the  facility  of  placing  per- 
manent structures  at  a  later  period. 

The  average  depth  is  about  7  ft.  for  lateral  ditches  and 
6  ft.  for  cross-ditches.  The  base  width  is  generally  4  ft., 
a  3-ft.  width  being  specified  only  sparingly  and  in  con- 
nection with  grades  sufficient  to  furnish  a  cleaning  ve- 
locity. Frequent  use  is  made  of  larger  bases,  particularly 
on  the  river,  where  the  width  ranges  from  12  to  35  ft. 
The  average  excavation  is  about  14,000  cu.yd.  per  mi. 
The  average  depth  of  the  topsoil  is  4.5  ft.,  ranging  from  a 
few  inches  to  14  ft. 

As  no  rainfall  records  or  runoff  measurements  have  been 
made  within  this  territory,  it  has  been  necessary  to  use  the 
data  of  neighboring  stations.  The  assumptions  are  that 
an  area  of  10  sq.mi.  should  have  a  drainage  outlet  of 
capacity  to  remove  %  in.  of  water  in  24  hr. ;  while  for 
an  area  of  200  sq.mi.  the  outlet  capacity  should  be  -^^  in. 
in  24  hr.  In  the  design  of  ditches  Kutter's  formula  has 
been  employed  with  n  equal  to  0.025,  while  a  value  of 
0.030  n  has  been  used  on  the  river-improvement  design. 
However,  in  many  cses  conditions  nullified  the  use  of  the 


formula,  as  where  hydraulic  efficiency  is  Kacrificed  for  ibc 
more  desirable  eleMients  of  ample  depth,  road  material 
and  the  added  effect  of  drainage  through  the  sub.soil. 

On  account  of  the  impassability  of  the  country  during 
the  ()j)en  season  and  the  annoyance  of  great  swarms  of 
Miosciuitoes,  surveys  for  this  work  must  be  made  during 
the  winter.  A  tent  outfit  is  carried  because  of  the  sparse 
settlement  and  extended  areas,  'i'he  nu^thods  of  prelimi- 
nary survey  were  similar  to  those  in  general  use  through- 
out this  section.  Compass  lines  are  started  from  the 
section  corners  and  picketed  through  l)y  axemen  to  the 
quartei'-post,  where  a  naw  line  is  started.  Tajjcmen  set 
station  stakes,  and  levels  are  run,  sea-level  datum  being 
used. 

Soundings  of  the  topsoil  are  made  every  300  ft.  along 
the  lines,  and  the  dei)th  and  chai-acter  of  the  topsoil  and 
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subsoil  are  recorded.  Xotes  of  the  timber  (size,  kind, 
cost  of  clearing  and  availability  for  construction  pur- 
poses) are  made  at  intervals  frequent  enough  to  include 
any  appreciable  changes.  Every  corner  is  referred  to 
trees  sufficiently  far  removed  to  escape  cutting  in  the  06- 
ft.  right-of-way.  The  present  wood  posts  at  corners 
will  be  replaced  during  construction  by  concrete  monu- 
ments.   Bench  marks  were  placed  every  half-mile. 

Draixage-Survet  Methods  ;  AVinter  Work 

An  efficient  method  of  operation  worked  out  during 
the  prosecution  of  this  survey  eliminated  all  waiting  of 
one  party  on  another.  Axemen  in  pairs,  using  pocket 
compasses  to  start  them  from  the  section  corners,  cut 
line  in  different  localities  fast  enough  to  keep  the  untaped 
line  well  ahead  of  two  tapemen,  who  were  occasionally 
assisted  in  keeping  ahead  of  the  level  by  two  axemen. 

The  entire  party  was  thus  separated  into  pairs,  each  of 
which  was  always  "behind,"  save  the  axemen ;  and  a  nat- 
ural rivalry  among  them  to  bring  in  the  most  line  kept 
the  work  at  top  speed.  Chainage  was  started  from  each 
section  corner,  permitting  the  chainmen  to  work  on  any 
line  cut  for  them.  Construction  chainage  must  be  run  to 
place  stakes  corresponding  to  the  chainage  of  the  profiles. 

The  inconvenience  of  individual  lunches,  since  no  two 
pairs  worked  together,  was  overcome  by  the  adoption  of 
the  "nose-bag"  method  of  log  drivers,  each  man  selecting 
his  own  lunch  after  breakfsFst  and  packing  it  within  his 
own  coffee  can,  tying  the  whole  in  a  small  bag  fitted  with 
cords  and  wearing  it  on  his  back.  The  annoyance  of  the 
bag  is  negligible.  The  result  of  all  hands  working  under 
pressure  is  an  appreciable  increase  in  the  output  of  line. 
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The  cost  of  surveys  of  this  cliaractor  has  ranged  from 
$10  to  $20  per  mile,  varying  with  the  growth  of  timber, 
accessibility  of  the  region  and  like  factors. 

The  soil  soundings  of  the  survey  indicate  that  5%  of 
the  topsoil  is  sandy  loam,  10%  is  black  and  sandy  loam  of 
the  river  valley  and  banks,  55%  is  black  muck  and  peat  1 
to  5  ft.  deep,  and  30%  is  similar  material  5  to  14  ft.  deep. 
The  subsoil  is  a  glacial  dcjwsit  of  sand  and  clay. 

The  project  has  been  divided  into  five  divisions,  so  as  to 
place  the  work  within  reach  of  the  smaller  contractors. 
Three  of  these  divisions  arc  best  suited  for  floating 
dredges — namely,  the  river  division  of  23  mi.  and  two 
divisions  of  37  and  40  mi.  located  in  the  areas  of  deep 
muskeg.  Two  sections,  of  62  and  78  mi.,  can  be  handled 
by  dry-land  machines.  Contracts  will  be  let  May  19  at 
Bemidji,  Minn.  The  total  cost,  exclusive  of  roads,  is 
estimated  at  $406,770. 

The  referee  in  ditch  matters  is  0.  Ij.  Dent.  For  judicial 
ditch  No.  25,  A.  A.  Andrews  is  attorney,  and  John  C. 
Burke,  of  Bemidji,  Minn.,  is  Engineer  in  Charge. 

•^: 

Dunbar  filters  to  treat  the  efHuent  from  an  Imhoff  tank 
are  the  imusual  feature,  for  the  United  States,  of  a  small 
sewage-disposal  plant  with  a  daily  capacity  of  200,000  gal., 


people.  The  filter  beds  have  an  available  area  of  2,400 
sq.ft.  each,  or  7,200  sq.ft.  for  the  three  beds. 

Mr.  Werenskiold  says  that  he  ha.s  used  a  Dunbar  filter  at 
^Yeathe^ford,  Tex.,  in  connection  with  an  old  septic 
tank  and  that  the  fdter  has  given  good  results  for  the 
period  of  a  year  and  a  half  during  which  it  has  been  in 
operation,  the  eflluent  being  clear,  odorless  and   stal)le. 

Another  Dunbar  bed  installed  by  Mr.  Werenskiold  as 
engineer  is  located  on  the  gi-ounds  of  the  golf  and  country 
club  near  Dallas,  not  far  from  houses  and  right  within  the 
grounds.  The  efHuent  is  discharged  in  a  ravine  that 
crosses  tiic  pulilic  highway  just  below  the  plant.  Mr. 
Werenskiold  understands  that  the  results  given  by  this 
bed  have  been  satisfactory  during  the  year  it  has  been 
in  use. 

In  general  the  only  dilliculty  experienced  in  these  beds, 
Mr.  Werenskiold  says,  is  the  tendency  for  the  upper  layer 
to  choke,  if  of  sand.  On  that  account  he  is  going  to  use 
a  dosing  tank  for  a  small  plant  now  being  built,  where 
nothing  but  sand  is  available.  In  commenting  further 
on  Dunbar  filters  Mr.  Werenskiold  says : 

The  great  advantages  of  these  filters  are  that  they  are  so 
very  elastic.  They  will  pive  prood  results  for  new  plants, 
where  the  discharge  gradually  increases  from  nothing  to  a 
considerable  amount  in  the  course  of  a  few  years.  They  re- 
quire comparatively  little  attention.  The  sewage  can  be 
turned  on  the  bed  to  run  for  a  week  or  two,  till  a  film  Is 
formed  and  it  fails  to  discharge  the  amount,  then  it  is  shifted 
on  another  bed,  the  first  one  rested,  thy  film  removed  and  sur- 
face raked   up,    if  needed.      Sprinkling   filters   seem   unsuitable 
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designed  for  Ennis,  Tex.,  by  N.  Werenskiold,  consulting 
engineer,  Dallas,  Tex.  There  Mdll  be  two  Imhoff  tanks,  a 
sludge-drj'ing  bed  and  three  Dunbar  filters. 

The  accompanying  sections  through  the  bed  show  the 
size,  depth  and  arrangement  of  filtering  material.  It  will 
be  noticed  that  the  different  layers  of  material  are  carried 
up  the  slopes.  The  filtering  material  is  further  described 
in  the  specifications,  as  follows : 

The  filter  material  must  be  of  a  durable  class  and  frea 
from  dirt;  it  may  be  from  good  cinders,  slag,  coke,  hard- 
burned  brickbats,  clinkers  or  a  hard  and  durable  rock  or 
gravel  and  of  sizes  shown  on  plans.  The  bottom  layer  D  may 
be  separated  from  the  mass  by  forking:  the  finer  material  in 
the  supporting  layers  C  and  B,  as  also  in  the  distributing 
layer  A,  by  screening  through  suitable  screens.  To  prevsnt 
early  clogging,  the  upper  layer  A  should  preferably  be  of 
cinders  or  coke;  but  if  these  materials  are  not  available, 
sand,  screened  from  gravel,  will  answer  the  purpose,  though 
■cost  of  maintenance  and  cleaning  will  be  greater.  The  lower 
layer  should  be  placed  as  loosely  and  with  as  many  voids  as 
possible,  in  order  to  provide  good  ventilation,  the  princlpil 
purification  taking  place  in  this  layer  as  the  sewage  trickles 
through   it. 

The  Imhoff  tanks  are  designed  for  a  sewage  flowing- 
through  period  of.  2  hr.,  based  on  an  assumed  hourly 
flow  of  one-sixteenth  the  daily  flow.  The  sludge-digestion 
chambers  have  an  available  space  of  1.1  cu.ft.  per  capita, 
or  both  tanks  are  equivalent  to  3,300  cu.ft.   for  3,000 


for    small    plants,    and   contact    beds    give    none    too    good    re- 
sults. 

Bids  for  the  construction  of  the  sewage  works  were 
received  on  Feb.  26  and  ranged  from  $9,500  to  $15,000. 
About  Apr.  1  it  was  reported  that  the  bids  had  been  re- 
jected and  that  the  city  would  raise  funds  for  sewer  con- 
struction on  the  revenue  to  be  derived  from  the  sewers. 

Ice  Every  Month  In  the  Year  was  the  record  a  century  ago, 
according  to  extracts  to  notes  sent  to  "Engineering  News"  by 
Carl  P.  Birkinbine,  Parkway  Building,  Philadelphia.  These 
notes  are  in  the  form  of  monthly  summaries  of  weather 
conditions  for  the  year  1816,  extracted  from  a  book  published 
in  1847  by  Charles  Pierce,  entitled  "X  Metereological  Account 
of  the  Weather  in  Philadelphia  from  Jan.  1,  1790,  to  Jan.  1, 
1847."  The  early  months  of  the  year  were  warmer  than  the 
average,  but  according  to  Mr.  Pierce's  detailed  note  there  was 
ice  %  in.  thick  several  nights  in  April  and  from  '/4  to  %  in. 
thick  "in  exposed  situations"  some  mornings  in  May.  For 
June  "there  was  said  to  be  ice"  one  morning.  In  July,  accord- 
ing to  the  record:  "One  frosty  night  was  succeeded  by  another, 
and  thin  ice  formed  in  many  exposed  situations  in  the  country. 
On  the  morning  of  the  5th  there  was  ice  as  thick  as  window 
glass  in  Pennsylvania,  New  York  and  through  New  England." 
Ice  was  also  reported  in  August,  September  and  October.  For 
the  entire  year  the  "medium  temperature"  in  Philadelphia 
"was  only  49."  Moreover,  "it  was  the  coldest  summer  ever 
known  in  the  West  Indies  and  in  Africa,"  and  it  was  also  very 
cold  in  England. 
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Bone  Patent  Case  Dissmissed 

Tlio  cuso  ol'  Kiiiiik  A.  IJdiic  iifTiiiiist  tlu'  Wiilsli  (!(iii- 
struction  Co.  Tor  iiirriii^i'iiu'iit  of  United  States  J'atciit 
No.  705,732  on  a  rciiit'orccd-concTctt'  cantilovor  rotain- 
iii",'  wall  was  dismissed  l)v  .ludf^o  Wade  of  the  United 
States  Distrit't  Court,  at  Davenport,  Iowa,  on  Apr.  24. 
This  date  had  been  assigned  for  the  trial  last  Oetoher, 
but  when  the  case  was  called,  counsel  for  the  plaintiff 
tiled  a  motion  for  continuance,  basing  the  motion  on 
tiie  ground  that  his  expert  witness  was  otherwise 
engaged.  He  did  not  state  who  this  witness  was  or 
what  the  general  nature  of  his  testimony  would  he. 
Inasmuch  as  notification  of  trial  had  been  ample  and  the 
defendant  was  prepared,  the  judge  overnded  the  motion 
and  ordered  the  case  to  proceed  to  trial.  Plaintiff  then 
dismissed  the  case  without  prejudice,  and  was  ordered 
to  pay  costs. 


By  a  vote  of  3!),726  for  to  6,652  against,  tlic  City  of 
Cincinnati,  Ohio,  on  Apr.  25  approved  the  issuance  of 
$6,000, 000  bonds  for  the  new  rapid-transit  scheme  de- 
scribed in  Engineering  News,  Apr.  6,  1916,  p.  673.  The 
main  feature  of  the  plan  is  a  high-speed  belt  railway 
through  the  business  district  and  following  tlie  line  of  an 
existing  canal,  which  it  is  proposed  to  aljandon.  Part  of 
the  road  will  be  in  subway  and  part  in  open  cut.  Work 
will  be  started  soon  under  the  direction  of  F.  8.  Krug, 
Chief  Engineer,  Board  of  Eapid  Transit  Commissioners. 


Clevel^imd 

Are  IR.e(02='^^iEaa2ged 

Although  retaining  Eobert  Hoffmann  as  Chief  Engi- 
neer of  the  Department  of  Public  Service  of  Cleveland, 
Ohio,  somewhat  extensive  changes  have  been  made  by 
Director  Alexander  Beinstein  in  going  down  the  scale. 
J.  M.  Estep,  formerly  Assistant  Chief  Engineer,  has  been 
dropped  and  his  office  abolished.  The  same  is  true  of 
the  position  of  Engiueer-in-Charge  of  Rivers  and  Harbors, 
held  by  Edgar  B.  Thomas.  Mr.  Thomas  was  offered  a 
position  in  the  Sewer  Department,  but  declined.  The 
work  in  connection  w^th  rivers  and  harbors  has  been 
turned  over  to  F.  D.  Richards,  Bridge  Engineer,  who 
will  rank  next  to  the  Chief  Engineer.  The  position  of 
Superintendent  of  Bridges,  formerly  held  by  John  Dooley, 
has  been  dropped,  and  the  work  pertaining  thereto  given 
to  G.  E.  Randall,  Assistant  Bridge  Engineer.  The  Sewer 
Department  has  been  put  in  charge  of  A.  L.  Stevens, 
who  formerly  was  in  charge  of  sewer  construction;  and 
G.  A.  Korell,  formerly  Assistant  Engineer  in  Sewer  De- 
sign, has  been  promoted  to  the  position  of  Assistant  En- 
gineer in  Charge  of  Sewer  Design.  The  positions  of 
Superintendent  of  Sewers  and  Foreman  of  Repairs  have 
been  abolished  and  the  work  will  be  put  in  charge  of  (flie 
engineer  yet  to  be  appointed. 


OesD^ira   ffoir  Roadl  Si^ns  Wanted 

Designs  for  a  guide  to  lie  used  cxcluBively  upon  llur 
state-aid  roads  of  Illinois  are  invited  by  the  Slate  High- 
way Commission  and  must  be  submitted  to  the  Commis- 
sion, at  Springfield,  ill.,  on  or  before  June  1.  'i'iie  award 
will  he  made  by  July  1,  and  a  jjrize  of  $25  paid  to  the 
])ers()n  wliose  design  is  accepted. 

it  is  sj)ecilie(i  that  tiie  sign  must  be  simj)!c,  distinct,  ex- 
clusive in  design,  not  over  7  ft.  high  (when  erected),  and 
costing  not  over  $25  complete,  ready  for  erecting,  it 
must  be  of  metal  or  concrete  and  provide  space  for  placing 
characters,  letters  and  figures  for  giving  the  direction  and 
distance  to  objective  points.  The  design  selected  is  to 
become  the  property  of  the  Commission.  Other  designs 
submitted  will  be  returned  if  re(|uested.  William  W. 
Marr  is  Chief  State  Highway  Engineer,  at  Springfield, 
111. 


W. 
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One  of  the  largest  contracts  ever  placed  with  an 
American  firm  for  work  in  South  America  is  that  for 
the  construction  of  water-works  and  sewerage  systems 
for  the  three  cities  of  Salto,  Faysandu  and  Mercedes,  in 
Uruguay,  which  has  been  taken  by  the  Ulen  Contracting 
Co.,  of  Chicago.  The  total  cost  will  be  $5,534,000,  and 
it  is  expected  to  have  the  work  completed  in  two  years. 

The  cities  of  Paysandu  (21,000  population)  and  Salto 
(22,000)  are  on  the  Uruguay  River  and  respectively  70 
and  112  mi.  above  Treyventos,  which  is  the  farthest 
river  port  reached  by  ocean  steamers.  The  City  of 
Mercedes  (16,000)  is  30  mi.  up  the  Rio  Negro.  Materials 
are  shipped  directly  from  this  country  to  Treyventos  and 
thence  transported  by  lighters  and  tugboats. 

The  water-supply  is  taken  from  the  river  in  each  case 
and  pumped  to  settling  basins,  as  the  water  contains 
considerable  silt.  The  water  is  of  good  quality.  It  will 
be  passed  through  sand  filters  and  then  forced  by  high- 
pressure  pumps  to  the  storage  reservoir  or  tanks.  At 
Paysandu  and  Salto  each  town  will  have  two  elevated 
steel  tanks  of  1,000  cu.m.  capacity,  while  at  ]\Iercedes 
there  will  be  a  clear-water  distributing  reservoir  of  200 
cu.m.  capacity.  The  distribution  systems  for  the  three 
towns  will  comprise  about  1,000  mi.  of  4-  to  24-in. 
cast-iron  pipe,  or  about  14,000  tons  of  pipe  and  special 
castings. 

The  sewerage  systems  will  be  on  the  combined  plan, 
for  both  storm  water  and  domestic  sewage.  There  will 
be  about  86  mi.  of  8-  to  22-in.  concrete  pipe,  made  in 
lengths  of  39%  in.,  also  15  mi.  of  monolithic  sewers 
from  24-in.  diameter  to  6.4x7.5-ft.  egg-shape  section.  The 
sewage  will  be  delivered  to  purification  plants,  including 
septic  tanks  and  sand  filters.  The  effluent  in  each  ea.se 
Mill  be  discharged  into  the  rivers.  The  cement  used  is  a 
local   product,   known   as   the   Metzen   portland   cement, 
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which   is   manufactured   at   Montevideo.      Ahout    15,000 
metric  tons  will  bo  required. 

The  excavation  is  being  done  by  two  jMarion  steam 
shovels  and  two  Buckeye  trenching  machines.  The 
steam  shovels  have  extension  dipper  handles  for  work  on 
deep  trenches  and  are  equipped  to  operate  also  drag-line 
and  clamshell  buckets.  For  the  concrete  pipe  plant  there 
are  two  Blystone  concrete  mixers  and  a  McCracken  pipe- 
making  machine.  For  the  monolithic  concrete  sewer 
work  there  are  four  IMarsh-Capron  concrete  mi.xers,  from 
which  the  concrete  is  raised  by  Lakewood  elevators  and 
towers  and  spouted  directly  to  the  forms.  Steel  forms 
of  the  Hydraulic  Pressed  Steel  Co.'s  make  are  used. 
The  1-1,000  tons  of  cast-iron  pipe  and  specials  is  furnished 
by  the  United  States  Cast  Iron  Pipe  and  Foundry  Co. 
and  the  American  Cast  Iron  Pipe  Co. 

The  original  plans  for  these  works  were  prepared  by 
a  French  firm,  but  have  been  revised  by  the  engineering 
staff  of  the  contracting  company.  The  Stone  &  Webster 
Engineering  Co.,  of  Boston,  acts  as  consulting  engineer. 
Work  was  commenced  on  Apr.  1,  and  a  large  amount 
of  machinery  and  material  is  now  on  the  way. 

Henry  C.  Ulen  is  President  of  the  Ulen  Contracting 
Co.,  First  National  Bank  Building,  Chicago.  John  R. 
Ulen  is  Vice-President,  and  C.  M.  Bonnell  is  manager 
of  the  company's  bond  department,  which  handles  the 
financing  of  the  contract.  M.  R.  Keefe  is  Chief  Engi- 
neer. The  branch  office  at  Montevideo  is  in  charge  of 
Earl  C.  Ulen,  Vice-President,  and  Thomas  Sliep])erd, 
General  Manager;  E.  G.  Trueheart  is  Chief  Resident 
Engineer,  and  H.  W.  Hengst  is  General  Superintendent 
of  Construction.  The  company  has  sent  down  about  24 
engineers,  superintendents  and  foremen,  and  about  500 
to  (500  men  will  be  employed  when  the  works  are  in  full 
]irogress. 

W. 

Statistics  of  the  wood-preserving  industry,  collected  by 
the  American  Wood-Preserving  Association  and  the  Gov- 
ernment Forest  Service,  show  that  there  was  a  material 
falling  off  in  the  industry  in  1915  compared  with  1914. 
This  w^as  due,  doubtless,  to  the  general  inactivity  in  con- 
struction work  during  the  first  half  of  the  year  on  account 
of  war  conditions  and  also  to  the  difficulty  in  obtaining 
imported  creosote.  The  total  output  of  treated  timber 
of  various  classes  in  1914  and  1915  is  shown  in  the  follow- 
ing table : 

%  Increase 

Kind  1914  1915  or  Decrease 

Crossties,    number 43,846,987  37,085,585  D.   15.4 

Piling,    lin.ft 11,920,600  9,308,420  D.    22.0 

Poles,    lin. ft 2,526,256  4,282,174  I.     69.5 

I'aving    blocks,    sq.yd...  2,616,903  2,937,132  I.     12.3 
Construction         timbers, 

ft.,    b.m 118,173,612  142,009,004  T.     20.0 

Crossarms.     number 674,273  146,188  D.    78.3 

Lumber  and   miscellane- 
ous,   ft.,    b.m 16,347,408  13,937,508  D.    14.8 

To  treat  the  141,858,963  cu.ft.  of  tunber  shown  for 
1915  required  80,859,442  gal.  of  creosote,  33.269,604  lb. 
of  zinc  chloride  and  4,899,107  gal.  of  all  other  preserva- 
tives, which  included  crude  oil,  coke-oven  tar,  refined  coal 
tar,  carbolineum  oils,  etc.  Of  the  creosote  used  in  1915, 
54%,  or  43,358,435  gal.  (41,333,890  gal.  coal-tar  creosote 
and  2,024,545  gal.  water-gas  tar)  was  domestic  and  46%, 
or  37,501,007  gal.,  German  and  English  oil. 


Two  HeadKates  on  the  AVelland  Canal  were  carried  out 
nn  Apr.  30.  at  Lock  8,  by  the  wooden  steamer  W.  J.  Anerell, 
Ijound  for  Cleveland,  laden  with  package  freight.     Vessel  and 


towpath  gate  were  carried  out  into  the  lower  reach.  Navi- 
gation was  delayed  for  about  8  hr..  and  damage  is  estimated 
at  $3,000.  The  accident  was  caused  by  the  vessel  not  being 
properly  checked  by  cable  upon  entering  the  lock. 

An  IO.Y|iloNlon  in  the  (^arbage-Heiluftlon  Works  of  the 
I'acific  Reduction  Co.,  Los  Angeles,  Calif.,  on  Apr.  23,  in- 
jured seven  men,  three  of  whom  soon  died,  and  damaged  the 
works  to  the  extent  of  some  $15,000.  The  presumption  is 
that  gasoline  used  in  the  process  of  treatment  was  ignited  by 
cigarette  or  otherwise.  The  plant  has  a  reported  capacity  for 
treating  250  tons  of  garbage  daily.  The  Cobwell  system  is 
used. 

A  Bridge  Accident  Occurred  on  Apr.  17  near  Deputy,  Ind., 
about  40  mi.  north  of  Louisville,  Ky.,  on  the  Indiana  Division 
of  the  Baltimore  &  Ohio  Southwestern  R.R.  This  division 
is  used  by  the  trains  of  the  Big  Four  system,  as  well  as  the 
Baltimore  &  Ohio.  A  derailed  car  in  a  Big  Four  freight  train 
hit  an  end  post  of  a  bridge  over  Graham  Creek  and  caused  the 
collapse  of  the  span.  The  span  was  a  single  track,  pin-con- 
nected, through-truss  bridge  208  ft.  6  in.  long.  The  depth  of 
water  in  the  stream  at  the  crossing  and  other  conditions 
made  the  work  of  restoring  the  line  at  the  break  compara- 
tively slow,  and  it  was  necessary  for  several  days  to  detour 
trains   around   the  break   over   the   Pennsylvania   tracks. 

An  Old  Iron  Bridge  in  Tonawanda,  X.  Y.,  was  damaged 
by  a  flood  in  Tonawanda  Creek  on  Mar.  28.  The  bridge  is 
known  as  the  Webster  St.,  or  "Long,"  bridge  and  connects  the 
towns  of  Tonawanda  and  North  Tonawanda.  The  bridge  was 
built  in  1875  by  the  Wrought  Iron  Bridge  Co.,  Canton,  Ohio, 
had  three  pin-connected  Pratt  truss  100-ft.  spans,  with  a  28- 
ft.  roadway  and  a  6-ft.  sidewalk  on  each  side.  The  failure 
of  the  bridge  was  due  to  the  scour  underneath  the  east  chan- 
nel pier.  This  scour  was  aggravated  by  two  canal  boats  that 
had  been  torn  loose  from  their  moorings  and  lodged  against 
the  piei-.  One  end  of  the  pier  settled  vertically  about  5  ft., 
lowering  the  ends  of  the  spans  resting  upon  it  by  that  amount 
and  stopping  traffic  over  the  structure. 

Bids   lor   Constructing   a    Wood-Stave    Supply   .Main    for    the 

new  water-supply  of  Aberdeen,  Wash.,  will  be  received  on 
May  31.  The  conduit  will  be  28  in.  in  diameter  and  22  ml. 
long.  (See  "Engineering  News,"  Mar.  30,  1916,  p.  603.)  The 
contract  for  1,000,000  of  the  2,000.000  staves  required  has 
recently  been  let  to  the  Vance  Lumber  Co.  for  $23  per  1,000 
ft.,  f.o.b.  Malone,  Wash.  The  fieight  rate  to  Aberdeen  is  $1.20 
per  1,000  ft.  Louis  C.  Kelsey,  city  engineer  of  Aberdeen,  is 
engineer  for  the  new  supply. 

Tlie  Garbage-Incinerator  Lawsuit  against  Atlanta,  Ga., 
brought  by  the  Destructor  Co.,  New  York  City,  has  been  de- 
cided in  favor  of  the  company.  The  Federal  district  court  has 
ordered  the  city  to  pay  the  company  $135,000  in  addition  to  the 
$125,000  already  paid.  The  court  has  also  declared  that  the 
city  is  liable  for  operating  expenses  met  by  the  company  for 
a  considerable  peiiod.  The  mayor,  who  has  been  against  the 
contiact  for  the  incinerator  ever  since  he  took  office,  has  de- 
clared that  the  suit  will  be  appealed,  and  the  company  has 
announced  that  it  will  stop  operating  the  plant.  The  mayor 
has  contended  that  the  contract  was  not  fulfilled  in  that  the 
operating  cost  exceeds  25c.  per  ton  and  in  that  the  ventila- 
tion of  the   main   building  is  defective. 

The  Sliipbuiiding  Industry  in  the  United  States  is  experi- 
encing the  greatest  activity  ever  known.  According  to  sta- 
tistics collected  by  the  Bureau  of  Navigation  of  the  Depart- 
ment of  Commerce,  there  were,  on  Apr.  1,  under  construction 
or  contract  in  shipyards  in  the  LTnited  States  360  steel  vessels 
with  an  aggregate  tonnage  of  1,067,856  tons.  Of  these  ships 
176,  with  a  tonnage  of  823,651  tons,  were  ocean-going  vessels, 
and  184  vessel.s,  of  244,205  tons,  were  for  use  on  the  Great 
Lakes  and  inland  rivers.  The  largest  tonnage  in  any  yard 
was  that  of  the  Union  Iron  Works  of  .San  Francisco,  151,458 
tons.  The  New  York  Shipbuilding  Co..  Camden,  N.  J.,  had 
126,305  tons;  the  Newport  News  yard,  119,521  tons;  the  Amer- 
ican Shipbuilding  Co.,  Cleveland,  93,800  tons. 

Contracts  for  Two  Miles  of  Suliway  Construction  will  soon 
be  submitted  for  bidding  by  the  Public  Service  Commission, 
New  York  City.  These  contracts  comprise  three  sections — 
1,  4  and  5 — of  the  new  14th  St. -Eastern  rapid-transit  line, 
which  is  to  be  operated  by  the  New  York  Municipal  Railway 
Corporation.  Section  1,  which  is  2.8S9  ft.  long,  extends  from 
Sixth  Ave.  to  Irving  Place,  in  Manhattan,  along  14th  St.  Sec- 
tion 2,  east  of  here  to  the  river  tunnel,  has  not  yet  been  made 
ready  for  bidding;  Section  3,  the  river  tunnel,  was  let  re- 
cently. Section  4,  which  is  3.590  ft.  long,  extends  along  North 
7th  and  Metropolitan  ,\ve.  from  Bushwick  to  Manhattan  Ave. 
Section  5,  which  is  3,620  ft.  long,  extends  along  Metropolitan 
and  Bushwick  Ave.  from  Manhattan  Ave.  to  Meserole  St.  The 
subway  is  to  be  two-track  and  must  be  completed  ready  for 
operation  in  22  months  from  date  of  contract. 
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The  Sliiii<lnrtl-lliirr<-l  I.iim,  which  wiiH  iiiacti'd  by  Codki'l-hh 
a  yt'iir  iikd  iiml  mu-H  Into  cITcct  on  July  1,  IIxph  thi-  oiipuclty 
of  II  Htaiularil  barrel  at  ".OfiC  lu.ln.  (-liS  ru.fl.)  for  all  dry 
comnunUtlcH  othrr  than  crunbi>rrleH.  This  cluHHlllcallon  In- 
clmloH  j>f  lOuiMi-  Miifh  matciialH  as  llnu'  and  crnn'nt.  I^lnio 
inanufai'tviri'iM  havi'  already  had  IntroduciMl  Into  ConnroHS  a 
bill  OHtabllHliinK:  Htandard  1Imu>  bairela  of  larKO  hIzo  and  Hniall 
Hlzo,  tho  larKO  barrel  to  hold  2S0  lb.  and  tho  Hniall  barr<d  180 
lb.  No  action  api)cur8  to  have  been  taken  by  tho  cement  nian- 
ufacturors,  however,  and  unless  some  special  IcKislatlon  Is 
enacted  before  July  1,  a  manufacturer  usinK  the  old  cement 
barrel  containing  3.69  cu.ft.  Is  liable  to  the  penalties  llxed  by 
the  law.  I'robably  the  reason  why  the  cement  manufacturers 
linve  not  taken  more  Interest  In  amendatory  IcKlslatlon  Is 
that  only  a  very  small  amount  of  cement  Is  shipped  In  bar- 
rels    nowadays. 

SewnKe  I)In|iom»I  for  I.oh  AmkoIon  County,  California,  will 
go  without  further  study  for  a  time  at  least.  In  January  the 
County  Board  of  Supervisors  appointed  a  Commission  of 
Sanitation  Kn^ineers  to  report  on  sewage  disposal  for  the 
whole  county.  The  commission  soon  leported  that  an  in- 
vestiRation  of  the  subject  would  take  a  year  and  cost  $4,'), 000, 
including  salaries  of  $3,000  for  each  of  the  five  commissioners. 
(See  "Engineering  News,"  Feb.  24,  p.  382,  and  Mar.  9,  p.  486.) 
The  supervisors  appear  to  have  thought  that  the  desired  re- 
port could  be  made  in  a  few  weeks  and  for  a  slight  expense. 
On  learning  that  they  were  wrong  and  that  Pasadena,  .South 
Pasadena  and  Alhambra  aiipeared  to  be  getting  their  joint 
sewage-disposal  project  (see  "Engineering  News,"  Apr.  13, 
1916,  p.  725)  in  such  shape  that  it  could  not  be  blocked  (tho 
apparent  chief  object  of  the  proposed  investigation),  the  su- 
pervisors  have  called   a   halt. 

LarKC  Hotels  ConneetiDgr  with  the  Railway  Terminals  in 
New  York  City  are  under  way.  The  Pennsylvania  R.R.  has 
just  announced  the  projected  construction  through  a  sub- 
sidiary of  the  Hotel  Pennsylvania  in  the  plot  just  east  of  its 
Manhattan  terminal,  lying  between  7th  Ave.,  32d  St.,  33d  St. 
and  the  Gimbel  store.  This  plot  is  200x400  ft.  in  area  and  will 
be  occupied  by  a  23-story  hotel  building  eventually  to  have 
2,200  bedrooms,  though  at  present  a  1,000-room  capacity  is 
planned.  Communication  through  the  basement  will  be  made 
with  the  terminal  and  with  the  Seventh  Ave.  subway.  Ex- 
cavation work  has  already  started.  The  New  York  Central 
lines  already  have  built  the  Biltmore,  opening  into  the  Grand 
Central  terminal  on  the  east,  and  have  announced  their  in- 
tention to  erect  a  large,  popular-price  hotel  to  the  west  of  the 
terminal,  on  the  northwest  corner  of  42d  St.  and  Lexington 
Ave.  Such  a  hotel  would  also  connect  with  the  Diagonal 
station   of  the  New  York   City  subway  system. 

State-Aid  Road  Funds  In  Pennsylvania  cannot  be  used  to 
construct  state  highways  in  boroughs  or  in  townships,  ac- 
cording to  opinions  just  rendered  by  William  H.  Keller,  First 
Deputy  Attorney  General  of  that  state.  The  effect  of  the 
decision  is  to  make  a  clear  distinction  between  state-aid  roads 
and  state  highways  and  the  money  that  can  be  drawn  upon 
by  the  state  to  pay  for  each.  State-aid  roads  in  Pennsyl- 
vania are  roads  built  one-fourth  at  the  expense  of  the  bor- 
ough or  township  in  which  they  lie,  one-fourth  at  the  ex- 
pense of  the  county  and  one-half  at  the  expense  of  the  state. 
Heretofore  some  of  the  state  highway  funds  have  been  used 
for  constructing  state-aid  roads  in  boroughs  or  in  townships. 
Hereafter,  according  to  the  opinion,  all  work  on  state  high- 
ways must  be  paid  for  by  the  state  out  of  money  appropriated 
for  the  construction,  maintenance  and  repair  of  state  high- 
ways on  the  one  hand,  and  on  the  other  hand  state-aid  money 
must  be  used  on  roads  that  are  not   state  highway  routes. 

Two  New  Salvage  Companies  have  been  organized  for  <he 
purpose  of  raising  and  stripping  sunken  merchant  vessels. 
One  of  these  concerns  is  the  Interocean  Submarine  Engineer- 
irkg  Co.,  organized  in  Albany,  N.  Y.,  with  $125,000  of  7% 
cumulative  preferred  stock  and  10,000  shares  of  common.  At 
first,  this  company  will  work  along  the  Atlantic  Coast,  but 
It  is  proposed  eventually  to  extend  operations  to  all  seas.  The 
president  is  Rear-Admiral  Colby  Mitchell  Chester,  U.  S.  N., 
retired,  and  the  principal  financial  backers  are  George  F. 
Baker,  Charles  Sabin,  Albert  H.  Wiggin,  Percy  A.  Rockefeller 
and  G.  M.  P.  Murphy.  The  vice-president  is  Chief  Gunner 
George  David  Stillson,  U.  S.  N.,  retired,  who  was  engaged  on 
the  work  of  raising  the  submarine  F-4,  near  Honolulu.  The 
offices  of  the  company  are  in  the  Equitable  building.  New  York 
City.  The  other  concern  is  known  as  the  Deep  Sea  Salvage 
Corporation.  H.  L.  Bowdoin,  Bayonne,  N.  J.,  who  is  president, 
says  that  with  the  aid  of  a  steel  diving  suit  his  company  will 
be  able  to  work  at  depths  of  600  ft.  Mr.  Bowdoin  states 
that  the  Merritt-Chapman  Wrecking  Co.  will  furnish  ships 
and  men  for  the  salvage  work  as  soon  as  the  Deep  Sea  Sal- 
vage Corporation  is  prepared  to  furnish  the  new  diving  appa- 
ratus. 


Mehoinrahlp  In  <'hi-mleiil  I'.nKlniMTlnK — The  ChemlHtH'  Club 
of  New  York  City  uiiMoun<i'H  the  cHtabllHliment  of  a  Mcliolar- 
Hhlp  fund,  the  Income  from  whieli,  apprnxlniately  $G0()  |)cr 
year.  Is  to  bo  devoted  to  asHlHtlng  llnaiiiliilly  deH<!rvlng  younK 
men  to  obtain  education  In  the  Held  of  Industrial  chemlHtry  or 
chemical  enKlneering.  This  HcholarHlilp  has  been  endowed  by 
Dr.  Victor  G.  lUoode,  ii  manufacturing  chemiHt,  of  lialtlmore. 
Us  benefits  will  be  open  to  pioperly  (lualifU^d  ai)plicantH  with- 
out restriction  as  to  residence,  and  may  be  effective  at  any 
Institution  In  tho  United  States  which  may  be  designated  or 
approved  by  thc'  ChemlstM'  Club.  ApplWanls  must,  as  a  mini- 
mum <iuallflcatlon,  have  <'ompIeted  a  satisfactory  high-school 
training  Involving  substantial  work  In  elementary  chr-mlstry, 
physics  and  mathematics  and  present  a  certificate  showing 
that  they  have  passed  the  entrance  examination  requirements 
of  the  College  Entrance  Examination  Hoard  or  its  equivalent. 
Preference  will  be  given  to  young  men  who  have  supple- 
mented these  minimum  quallflcations  with  additional  academic 
work,  especially  in  subjects  which  will  form  a  suitable 
groundwork  for  the  more  advanced  study  of  applied  chemistry 
and  chemical  engineering.  All  Inquiries  should  be  addressed 
to  the  liloede  Scholarship  Committee  of  the  Chemists'  Club, 
50  East  41st  .St.,  New  York  City.  Applications  for  the  acade- 
mic year  1916-17  should  be  in  the  hands  of  the  committee  on 
or  before  June  1,  1916.  The  scholarship  will  be  awarded  and 
candidates  selected  and  notified  on  or  before  July  1,  1916. 
Doctor  Bloede,  the  founder  of  the  Bloede  Scholarship,  was 
born  In  Dresden,  Saxony,  in  1849  and  began  his  technical 
education  at  Cooper  Institute  in  New  York  City.  Later  he 
established  himself  as  a  manufacturing  chemist  in  Brooklyn. 
In  1873  he  organized  the  Victor  G.  Bloede  Co.,  of  Baltimore, 
of  which  he  is  president.  He  has  been  prominent  in  philan- 
thropic work  for  many  years,  having  presented  to  the  State 
of  Maryland  its  first  hospital  for  advanced  consumptives. 


FEJR.S0HAILS 


J 


Mr.  Ralph  Hamlin,  Assoc.  M.  Am.  Soc.  C.  E.,  Chief  Engi- 
neer of  Pike  &  Cook  Co.,  Builders,  Minneapolis,  Minn.,  has 
been    elected   Vice-President   and   Director   of   the   company. 

Mr.  Claude  S.  Gordon,  Pyrometer  Expert  of  the  Illinois 
Steel  Co.,  South  Chicago,  has  opened  a  private  laboratory  and 
will  conduct  a  service  department  as  Consulting  Pyrometer 
Engineer. 

Mr.  J.  W.  Lee,  Jr.,  who  recently  resigned  as  Publicity 
Agent  of  the  Pennsylvania  R.R.,  will  soon  move  to  New 
York  City,  where  he  will  become  associated  in  business  with 
Mr.  Ivy  L.  Lee. 

Mr.  J.  D.  Scott,  formerly  power  salesman  of  the  Portland 
(Ore.)  Railway,  Light  and  Power  Co.,  has  been  appointed 
Assistant  Engineer  in  the  office  of  the  General  Superintendent 
of   the   company. 

Mr.  Paul  Riston,  Assistant  Editor  of  the  Reynoldsville 
(Penn.)  "Star,"  has  been  elected  City  Engineer  of  Punxsu- 
tawney,  Penn.  Mr.  Riston  studied  civil  engineering  at  Prince- 
ton University   for   three  years. 

Mr.  Henry  W.  Dun,  Jr.,  Jun.  Am.  Soc.  C.  E.,  has  resigned  as 
Assistant  Engineer  in  the  office  of  the  City  Engineer  of 
Albany,  N.  Y.,  to  enter  the  Engineering  Department  of  the 
Atchison,   Topeka   &   Santa  Fe  Ry. 

Mr.  Milo  R.  Maltbie,  former  member  of  the  Public  Servicfr 
Commission  of  the  First  District  for  the  State  of  New  York, 
has  been  appointed  City  Chamberlain  of  New  York  by  Mayor 
Mitchel.     Mr.   Maltbie  succeeds  Henry  BruSre. 

Mr.  Henry  C.  Lang,  formerly  connected  with  the  Esti- 
mates Division  of  the  Public  Service  Commission  for  the  First 
District  of  New  York  State,  has  resigned  to  enter  the  employ 
of  the  Graves  Engineering  Co.,  Inc.,  New  York-City. 

Mr.  Alexander  C.  Brown,  Jun.  Am.  Soc.  M.  E.,  Vice-Presi- 
dent of  the  Brown  Hoisting  Machinery  Co.,  Cleveland,  Ohio, 
has  been  appointed  General  Manager  of  the  company  to  suc- 
ceed Richard  B.  Sheridan,  M.  Am.  Soc.  M.  E.,  who  recently 
resigned. 

Mr.  Clyde  B.  Aitchison,  member  of  the  Public  Service- 
Commission  of  Oregon,  has  resigned  to  become  Solicitor  of 
the  National  Association  of  Railway  Commissioners  at  Wash- 
ington, D.  C.  Mr.  Aitchison  became  a  member  of  the  Oregon 
commission  in   1907. 

Mr.  Joseph  W.  Hunter,  M.  Am.  Soc.  C.  E.,  First  Deputy 
Commissioner  of  the  Pennsylvania  State  Highway  Depart- 
ment, has  automatically  become  Acting  Commissioner  of 
Highways  on  account  of  the  death  of  Robert  J.  Cunningham,, 
noted   elsewhere   in   this   issue. 
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Mr.  \V.  H.  Wood,  Recently  in  charge  of  the  steam-boiler 
plants  of  the  American  Writing  Paper  Co.,  Holyolte,  Mass., 
has  been  appointed  Superintendent  of  Power  Plants  in  the 
Electrical  Department  of  the  Baltimore  &  Ohio  R.R.,  with 
headquarters  in  Baltimore.  He  succeeds  T.  F.  Foltz,  who 
recently  resigned. 

Mr.  George  B.  Harley,  formerly  an  Assistant  in  the  office 
of  the  Publicity  Agent  of  the  Pennsylvania  R.R.,  has  been 
appointed  Publicity  Agent  of  that  railroad.  He  succeeds  Mr. 
J.  W.  Lee,  Jr.  Mr.  Harley  has  been  with  the  Publicity  Depart- 
ment since  June,  1914.  Previous  to  that  he  was  on  the  re- 
portorial  staff  of  the  Philadelphia  "Press"  from  1908  to  1910, 
the  Philadelphia  News  Bureau  from  1910  to  1914,  and  from 
February  to  June,  1914,  was  on  the  staff  of  the  Philadelphia 
"Public  Ledger." 

Mr.  James  E.  Gibson,  General  Superintendent  of  the  Kan- 
sas City  (Mo.)  Ry.,  has  been  appointed  General  Manager  of 
the  system.  He  entered  the  service  of  the  Metropolitan 
Street  Ry.,  Kansas  City,  in  1904,  as  clerk  in  the  accounting 
department.  In  1905  he  was  appointed  Assistant  to  the  Pres- 
ident and  in  1909  became  Superintendent  of  the  48th  St.  and 
Harrison  division  of  the  company,  where  he  remained  until 
1910,  when  he  was  appointed  to  the  office  of  General  Super- 
intendent. He  served  in  that  capacity  through  the  reor- 
ganization of  the  Metropolitan  as  the  Kansas  City  Ry.  Mr. 
Gibson  is  a  graduate  of  the  University  of  Missouri. 

Mr.  James  H.  Van  Wagenen,  Assoc.  M.  Am.  Soc.  C.  E.,  who 
has  been  with  the  International  Boundary  Commissions  for 
several  years  in  charge  of  field  parties  engaged  on  the  survey 
of  the  International  Boundary  Line  between  the  United  States 
and  Canada,  has  been  appointed  Engineer  to  the  Commissions, 
in  charge  of  the  direction  of  all  the  field  and  office  work  of 
the  United  States  section  of  the  Commissions.  Mr.  Van 
Wagenen  graduated  at  the  University  of  Missouri  in  Civil 
Engineering  in  1908  and  previous  to  his  engagement  with  the 
Boundary  Commissions  was  with  the  U.  S.  Geological  Survey 
on  topographic  surveys  in  North  Dakota,  and  later  was  an 
Assistant   Engineer   with   the   Illinois   Highway  Commission. 

Mr.  W.  E.  Skinner,  Assoc.  Am.  Inst.  E.  E.,  President  of  W. 
E.  Skinner,  Ltd.,  Winnipeg,  Man.,  has  opened  an  office  as  Con- 
sulting Engineer  at  415  Plymouth  Building,  Minneapolis  Minn. 
For  nearly  10  years  Mr.  Skinner  was  in  the  employ  of  the 
Westinghouse  Electric  and  Manufacturing  Co.  at  East  Pitts- 
burgh and  Buffalo.  He  acted  as  Consulting  Engineer  for  the 
Hawaiian  Electric  Co.  from  1900  to  1904,  at  which  time  he 
entered  the  employ  of  the  Canadian  Westinghouse  Co.,  Ltd.,  at 
Hamilton,  Ont.,  and  later  was  in  charge  of  that  company's 
Winnipeg  office  until  1907,  when  he  organized  the  firm  of  W. 
K.  Skinner,  Ltd.  Mr.  Skinner  has  also  for  several  years  acted 
ill  a  consulting  capacity  to  the  Public  Utilities  Commissioner 
I'f  Manitoba. 

Mr.  Theodore  Speiden,  Jr.,  who  was  appointed  Superintend- 
int  of  the  Chattanooga  and  Nashville  divisions  of  the  Nash- 
ville, Chattanooga  &  St.  Louis  Ry.  the  early  part  of  this  year, 
has  been  made  Assistant  General  Manager  of  the  road,  with 
headquarters  at  Nashville,  Tenn.  Mr.  Speiden  entered  the  En- 
gineering Department  of  the  Louisville  &  Nashville  R.R.  in 
1899.  He  was  promoted  in  1905  to  the  position  of  Road- 
master,  which  he  held  until  1914.  The  last  two  years  of  that 
time  he  was  also  in  charge  of  the  reconstruction  of  14  mi.  of 
the  Lewisburg  &  Northern  R.R.,  the  only  portion  of  that  line 
tiuilt  with  the  company's  forces.  In  1914  he  was  appointed 
.Vssistant  Superintendent  of  the  Chattanooga  division  of  the 
.'■Nashville,  Chattanooga  &  St.  Louis  Ry.,  and  in  July,  1915,  was 
made    Superintendent    of   the   division. 


Thomas  J.  Keane,  Superintendent  of  Asphaltic  Construc- 
tion in  the  Pennsylvania  State  Highway  Department  and 
Assistant  at  the  department's  testing  laboratory,  died  at  his 
residence  in  Harrisburg,  on  Apr.  25.  He  had  been  connected 
with  the  State  Highway  Department  since  1912.  Previous  to 
that  time  his  home  was  in  Pittsburgh. 

Albert  Frank  Brewer,  General  Superintendent  of  the  Ore- 
gon Short  Line  R.R.  at  Pocatello,  Idaho,  died  from  an  at- 
tack of  heart  failure  while  visiting  a  friend  in  Cleveland, 
Ohio,  on  Apr.  17.  Mr.  Brewer  had  been  connected  with  the 
Oregon  Short  Line  for  20  years.  Previous  to  that  time  he 
was  Superintendent  of  Transportation  of  the  Denver  &  Rio 
Grande  R.R.,  at  Denver.     He  was  54   years  old. 

Robert  J.  Cunningham,  State  Highway  Commissioner  of 
Pennsylvania,  died  at  his  home  in  Sewickley,  Penn.,  on  Apr. 
26,  at  56  years  of  age.     He  was  born  in   Elizabeth,  Allegheny 


County,  Pennsylvania.  For  a  time  Mr.  Cunningham  engaged 
in  newspaper  work.  In  1903  he  was  elected  Comptroller  of 
Allegheny  County  and  served  until  1906,  when  he  was  elected 
State  Senator.  He  was  appointed  Highway  Commissioner  in 
1913   by   Governor    Brumbaugh. 

Charles  Henry  Preston,  M.  Am.  Soc.  C.  E.,  Architect  and 
Civil  Engineer,  died  at  his  home  in  Norwich,  Conn.,  on  Apr. 
18.  Mr.  I'reston  started  his  business  career  as  a  millwright. 
He  spent  five  years  as  an  apprentice  and  journeyman  with 
the  firm  of  McQuirk  &  Bacon,  Architects  and  Builders,  and 
then  studied  architecture  at  Northwestern  University  for 
several  years.  Mr.  Preston  built  some  of  the  largest  build- 
ings in  Norwich  and  other  Connecticut  cities  and  during 
the  past  year  had  drawn  plans  for  the  new  buildings  con- 
structed at  Taftsville  to  replace  those  destroyed  by  a  Are 
which   occurred   there  a  year  ago. 
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COMING    MEETINGS 

CANADIAN   RAILWAY    CLUB. 

May  9.     Annual   meeting  in  Montreal.     Secy.,  James   Powell, 
P.   O.  Box   7,   St.   Lambert,   P.  Q. 
RAILWAY   DEVELOPMENT   ASSOCIATION. 

May    9-11.      Annual    meeting   in    New    Orleans.      Secy.,   H.    O. 
Hartzell,    B.   &   O.    R.R.,    Baltimore,    Md. 
NATIONAL   FIRE   PROTECTION   ASSOCIATION. 

May  9-11.     Annual   meeting   in  Chicago.      Secy.,   Franklin   H. 
Wentworth,    87    Milk    St.,    Boston. 
AMERICAN   SUPPLY  AND   MACHINERY   MANUFACTURERS' 
ASSOCIATION. 
May  10-12.     Convention  in  Pittsburgh.     Secy.,  F.  D.  Mitchell, 
1510  Woolworth  Building,  New  York  City. 
TAYLOR  SOCIETY. 

May   11-13.      Conference   on   scientific  management  in   Cleve- 
land.    Secy.,  H.  W.  Shelton,  Hanover,  N.  H. 
INTERNATIONAL   RAILWAY   FUEL   ASSOCIATION. 

May    15-18.       Annual    meeting    at    Hotel    Sherman,    Chicago. 
Secy.,  J.  G.  Crawford,   702  East  51st  St.,  Chicago. 
NATIONAL  DISTRICT  HEATING  ASSOCIATION. 

May  16-19.     Eighth  convention  in  New  York  City.     Secy.,  D. 
L.   Gasgill,   Greenville,   Ohio. 
SOUTHWESTERN  ELECTRICAL  AND  GAS  ASSOCIATION. 
May    17-20.      Annual    convention    in    Galveston,    Tex.      Secy., 
H.  S.  Cooper,  Slaughter  Building,  Dallas,  Tex. 
NATIONAL    ELECTRIC    LIGHT    ASSOCIATION. 

May    22-26.      Convention    in    Chicago.      Secy.,    T.    C.    Martin, 
29  W.   39th  St.,  New  York  City. 
MASTER  BOILER  MAKERS'  ASSOCIATION. 

May    23-26.      Annual    meeting    in    Cleveland.      Secy.,     H.    D. 
Vought,  95  Liberty  St.,  New  York  City. 
AMERICAN   IRON  AND  STEEL  IN.STITUTE. 

May    26-27.      General    meeting    in    New    York    City.      Secy., 
J.  T.   McCleary,   61  Broadway,  New  York  City. 
NATIONAL  CONFERENCE   ON   CITY   PLANNING. 

June  5-7.     Conference  in  Cleveland.     Secy.,  Flavel  .Shurtleff. 
19   Congress  St.,   Boston,   Mass. 
AMERICAN  WATER-WORKS  ASSOCIATION. 

June  5-9.     Convention  in  New  York  City.     Secy.,  J.  M.  Diven, 
47  State  St.,  Troy,  N.  Y. 
MASTER  CAR  BUILDERS'   ASSOCIATION. 

Annual  meeting,  Atlantic  City,  N.  J.,  June  14-16,  1916.     Secy., 
Jos.   W.   Taylor,   Karpen   Bldg.,   Chicago. 
AMERICAN   IN.STITUTE   OF   CHEMICAL  ENGINEERS. 

June  14-17.     Eighth  semiannual  meeting.     Cleveland.     Secy., 
I.  C.  Olsen,  Cooper  Union,  New  York  City. 
SOCIETY     OF     RAILWAY     CLUB     SECRETARIES. 

June  16-17.     Annual   meeting  in   Atlantic  City.     Secy.,   H.  D. 
Vought,   95   Liberty   St.,   New   York   City. 
AMERICAN  RAILWAY  MASTER  MECHANICS  ASSOCIATION. 
Annual  meeting.  Atlantic  City,  N.  J.,  June  19-21,  1916.     Secy., 
Jos.  W.  Taylor,  Karpen   Bldg.,   Chicago. 
TRI-STATE     WATER    AND    LIGHT    ASSOCIATION    OF    THE 
CAROLINAS    AND    GEORGIA. 
June  21-23.     .Annual  convention  at  Isle  of  Pines,  S.  C.     Secy., 
W.   F.  Stieglitz.  Columbia,  S.  C. 
AMERICAN   SOCIETY   OF   CIVIL   ENGINEERS. 

June   27-30.     Annual    meeting  in   Pittsburgh.      Secy.,   Charles 
Warren  Hunt,  220  West  57th  St.,  New  York  City. 
AMERICAN    SOCIETY     FOR    TESTING     MATERIALS. 

June     27-30.       Annual     meeting     in     Atlantic     City.        Secy.. 
Edgar  Marburg,  University  of  Pennsylvania,  Philadelphia, 
Penn. 

.Vmerican  Society  for  TentinK  MoteriiilH — The  annual  meet- 
ing will  be  held  at  the  Hotel  Traymore,  Atlantic  City,  N.  J., 
June  27-30,  1916,  the  last  session  being  held  Friday  after- 
noon instead  of  Saturday  morning,  as  has  been  the  recent 
custom.  The  provisional  program  shows  three  sessions  on 
Tuesday  and  two  each  on  Wednesday,  Thursday  and  Friday. 
The  nominating  committee  has  announced  the  following  nom- 
inations: President,  A.  A.  Stevenson;  vice-president,  S.  S.  Voor- 
hees:  executive  committee,  W.  H.  Bassett,  John  Brunner,  G.  W. 
Thompson,  F.  E.  Turneaure.  The  following  officers  hold  over 
for  another  year:  Vice-President,  W.  H.  Bixby;  executive  com- 
mittee, J.  H.  Gibboney,  W.  K.  Halt,  J.  A.  Mathews,  Edward 
Orton,  Jr. 
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Appliances  and  Materials 


Nrw  Two-NiUMsl   IIwlHtlnir  KiiKliif 

A  new  two-Hi)eed  luilHtliiK  viiRlne  hiiH  Just  been  devolopccl 
l).v  tlu<  J.  S.  MuiKly  HolstInK  KiiRino  I'o.,  Newark,  N.  J.  The 
Olivine  has  throe  aVj-ln.  oyllndors  (2'2-ln.  Htroke)  12()°  apnrt, 
witti  fiiiiin>rtlnK-r<)(lH  t'DniiiiK  to  a  single  I'ln  on  a  crank  dl.sk. 
II   is  (k>slt;riu'd  to  run   undrr  I'onstant  steam  pressure   (Kid  lli.), 


NEW    MUNDY    TWO-SPEED    HOIST  , 

at  constant  speed  (500  r.p.in.)  and  is  particularly  light,  com- 
pact and  portable,  being:  40  in.  long,  '2'i  in.  wide  and  32  in. 
high. 

The  engine  is  geared   31:1    for  boom  swinging.     The  maxi- 
mum line  pull  is  2,000  lb.  at  40  ft.   per  min.   rope  speed.     The 
drum   is  10  in.   in  diameter  by  12   in.   long  and   is  on  a   2,",;-in. 
shaft.     The   complete   hoist   weighs   1,000  lb. 
*     *     * 
High-Pressure   Valve 

A  line  of  forged-steel  globe  and  angle  valves  has  been 
designed  by  the  Crane  Co.,  Chicago,  for  hydraulic  pipe  lines, 
compressed-air  and  gas  containers,  engine-starting  air  sys- 
tems and  other  extreme-pressure  service.  They  are  designed 
for  hydraulic  installations 
having  6.000  lb.  per  sq.in. 
working  pressure  not  sub- 
ject to  shocks  and  to  3,000 
lb.  subject  to  extreme 
shock.  The  accompanying 
sketch  shows  the  construc- 
tion. The  body  is  of  forged 
steel  liberally  proportioned. 
The  bonnet  is  of  tough 
close-grained  bronze.  The 
stem  is  of  rolled  Tobin 
bronze  or  Monel  metal;  a 
lever  handle  is  required.  A 
renewable  seat  bushing  is 
used,  of  hard  bronze  or 
Monel  metal;  this  slips  into 
the  body,  bearing  on  a  soft- 
metal  gasket  at  the  bottom 
and  having  another  soft- 
metal  gasket  between  it  and 
the  bonnet.  For  sizes  of  1 
in.  or  less  the  bonnet  has  a 
hexagon  section  to  facilitate 
removal;  for  1%-in.  valves 
and  larger  the  bonnet  is 
bolted  on.  The  stem  ends 
in  a  long  tapered  plug  that  seats  on  the  removable  bushing; 
the  thread  is  long  and  fine  pitched.  The  stem  has  a  shoulder 
that  seats  on  the  bonnet  when  the  valve  is  wide  open — 
permitting  packing  when  the  valve  is  open.  The  stock  sizes 
range    from    %    to    %    in.;    larger   sizes   are    made    to    order. 
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ClitNiT   mill    l.ix-k    fur   SllilliiK   IloorH 

A  Hlmplo  but  .rr,  itivii  ilcvl...  f,,i  .■mlKiM.'itlcally  cIohIuk 
and  locklntf  .levator  iiixl  ollici  li<iivy  lolljnn  doorH  has  hecii 
marketed  by  the  Uellanee  Hall  Hearing  l>oor  HunKer  Co., 
.•)(i  lOa-Mt  42nd  St.,  Ni-w  York  City.  Ah  shown  In  the  Hki'trh, 
the  device  conslHts  of  two  metal  arms  and  a  plain  toKKle  Joint 
and  operates  by  nieaiis  of  u  Hat  spiral  spring  and  gravity. 
One  end  of  one  metal  arm  Is  pivoted  to  one  side  of  n  sliding 
floor;  one  end  of  the  other  arm  Is  pivoted  to  the  door  casing. 
The  free  ends  of  the  two  arms  meet  In  the  eenler  In  a 
tnggle  Joint  mounted  in  a  Hat  disk  containing  a  spiral  spring. 
Till'  two  arms  are  in  alignuKmt  horizontally  across  Die  door, 
and  a  horizontal  pull  at  llif  lever  hanille  breaks  the  Joint,  nn- 
loclfing  the  door.  Ah  the  door  Is  oijeiied  and  slid  back,  the 
arms  rise  w  it  li  the  dlKk  Ml  llie  toggle  Joint,  forming  an  In- 
verted  \'.     When   1)? csMiii-.'  on   the  lever  handle  Is  released,   ^he 


■•REMANCR"    DOOIl    COXTUf )I.I,Kll 


spring  at  the   toi)  of  the  V  and   the   weight  of  the  disk   cause 
the  door  to  slide  silently   shut  and   automatically   lock  as   the 
two  arms  resume  again  their  horizontal  alignment.     A  liquid 
check    reduces   the   speed    of   the   door   as   it   is   about   to   clo.je 
and   eliminates   all   noise   and   jar. 
•      •      • 
DiNtrllMitiniL?    Device    (or    Dump-VVagoiiH 
To    regulate    delivery    through    the    drop    doors    of    dump- 
wagons    built    by    the    Studebaker    Co.,    South    Bend,    Ind.,    the 
device  shown  is  being  used.     The  winding  roller  A  has  a  chain 
B  which   can   be   slipped   over  a   hook   bolt  in    the   platform   at 
the   driver's   seat.      This   limits   the   revolution   of   the   winding 
roller,  so   that  the  chain  C  holds  the  door   D  instead   of   over- 
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DELIVERY-CONTROL    DEVICE    FOR    DUMP    WAGONS 

hauling  and  letting  the  door  drop  to  its  full  opening.  The 
hook  is  within  easy  reach  of  the  driver  from  his  seat,  and  by 
varying  the  length  of  chain  between  the  hook  and  the  roller 
the  doors  can  be  held  at  any  width  of  opening,  thus  allowing 
the  material   to   be   distributed   as  the   wagon   moves   forward. 

*  *      * 
Wearing  Plate!^  (or  Valves 

In  response  to  a  demand  for  a  steam  or  water  valve  that 
can  easily  and  quickly  be  made  tight  without  grinding,  the 
O'Malley-Beare  Valve  Co.,  Chicago,  has  produced  a  design 
with  the  valve  head  and  seat  made  up  of  superimposed  uni- 
form plates  held  by  nuts.  When  a  valve  leaks  from  wear,  the 
bonnet  is  taken  off  and  a  plate  from  both  the  seat  and  the 
head  is  removed.  New  plates  can  be  put  on,  or  the  retain- 
ing nuts  can  be  tightened  up  on  the  remainder.  The  multi- 
plate  design  is  now  made  for  all  services;  the  plates  are  made 
of  brass,  composition  nickel,  Monel  metal,  etc. 

•  *      * 
Gasoline-Engine  Starter 

A  new  attachment  for  starting  small  gasoline  engines 
has  been  devised  by  the  Railroad  Water  and  Coal  Handling 
Co.,  Chicago.  The  scheme  employed  is  first  to  inject  a  small 
quantity  of  explosive  mixture  into  the  compression  space 
with  the  crank  set  just  above  the  dead  center  and  then  to  fire 
the  mixture  by  moving  the  igniter.  Compressed  air  for  atom- 
izing and  injecting  gasoline  is  supplied   by  a   hand  pump. 
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the  river  ciin  lie  .-ccn 


To  tliose  t'ligiueers  who  tliink  of  Arizona  as  an  arid  Eastern  J{.1{.    The  jircsciil,  course 

region  it  may  seem  strange  that  the  principal  ditficulties  at  the  extreme  right. 
of  highway  engineers  in  tliis  desert  country  are  washouts.  Fig.  2  shows  graphically  what  haiipcns  under  Hood  con- 

This  was  particularly  brought  home  in  the  January  floods  ditions.     It  appears  to  he  a  view  of  a  limitless  lake;  but 

of  li)l(),  whicli  carried  away  so  many  bridge  structures  if  one  looks  closely,  one  can  make  out  a.  bridge  in  the 

in  both  southern  California  and  southern  Arizona.     The  background.    This  is  a  14-span  reinforced-concrctc  girder 


occasional  failures  of  these  large  structures  in  an  unusual 
flood  are  generally  widely  heralded;  but  after  all,  suih 
damage  is  but  a  fraction  of  the  aggivgate  flood  (himage 
to  scores  of  otlier  structures,  wliich  are  damaged  or  de- 
stroyed under 
similar  conditions 
almost  every  year. 
There  is  probably 
no  more  perplex- 
ing and  l)atlling 
problem  before  the 
highway  engineers 
of  the  arid  South- 
west than  that  of 
how  to  build  and 
how  to  protect 
t  h  e  i  r  structures 
against  the  eccen- 
tricities of  rivers 
like  the.  Colorado 
and  its  numerous 
tributaries  as'  tlie 
Gila,  the  Salt  and 
many  o-t  h  e  r  s. 
These  streams 
carry  enormous 
amounts  of  silt, 
and  their  beds  are 
built  up  of  this 
material  from  a 
great    depth.      In 

times  of"  low  water — s(jme  of  these  streams  become  ])rac- 
tically  dry  at  times — the  river  beds  grow  up  with  wil- 
lows and  Cottonwood  trees  that  catch  the  silt  and  for  a 


FIG.  1.    VIEW  OP  SALT  RIVER  VALLEY  NEAR  TEMPE,  ARIZ.,  SHOWING 
THREE   BRIDGES 


l)ridge  700  ft.  long,  carrying  a  state  highway  across  tli 
(iila  River,  near  Florence,  Ariz.     The  bridge  itself  is  un- 
damaged,   hut   the    river   has   left    its   old   channel    and 
washed  away  1,200  ft.  of  the  approach  embankment  on 

the  south  end  of 
the  bridge.  The 
waste  of  waters  in 
tbe  foreground  of 
tbe  \iew  is  flowing 
ovei-  this  approach. 
It  is  of  course  im- 
])racticable  a  n  d 
impossible  with 
tbe  funds  avail- 
al)le  to  extend  the 
bridge  across  the 
new  chann(>l.  In- 
stead, it  is  pi'o- 
Jiosed  to  compel 
tile  st ri'am  to  re- 
turn (o  its  former 
channel.  W  o  r  k 
has  already  been 
begun  l)y  State 
I'higineer  Lamar 
Cobb  to  open  up 
;i  dixcrsion  cban- 
nel  leading  tbe 
river  to  its  ])ro|)er 
place  underneath 
the  bridge.    To  do 


tbis  it  will  probaljly  be  necessary  to  build  a  temporary 
dam  or  dike  across  the  stream  at  the  entrance  to  the 
channel.  The  embankment  will  then  be  replaced  and 
time  give  security  to  the  banks.  When  extra-high  water  probably  rip-rapped,  if  sufTicient  funds  are  available.  At 
comes,  the  trees  are  uprooted  and  form  temporary  bar-  best  this  is  hut  a  temporary  expedient,  since  there  is 
riers  that -deflect  the  current  to  one  hank  or  the  other,  no  assurance  that  the  river  will  not  cut  the  same  caper 
Then  a  scouring  commences,  the  end  of  which  no  man  can  again, 
foresee. 

Typical  conditions  in  these  valkn's  are  shown  in  Fig.  1. 
which  gives  a  better  idea  than  a  topographic  map.  'I'his 
is  a  view  near  Tempe,  in  the  Salt  River  Valley,  a  few- 
miles  above  Phoenix.  In  the  foreground  are  three  spans 
of  the  Santa  Fe  railway  bridge,  the  remainder  of.  which 
was  washed  out  several  years  ago.  Beyond  is  the  concrete- 
arch  state-highway  bridge  described  in  Engineering  News, 
Mar.  28,  1912,  p.  578,  by  James  B.  Girand,  then  Territor- 
ial Engineer.     The  third  bridge  is  that  of  the  Arizona 


A  washout  of  almost  identically  tlie  same  character 
occurred  in  Pima  County,  where  the  county  engineer, 
W.  C.  Goctz,  is  deflecting  the  current  back  under  the 
bridge  by  means  of  jetties  made  of  fencing  fastened  to  2- 
in.  boiler  tubes,  14  ft.  long,  driven  Id  ft.  into  the  ground. 
Two  rows  of  this  wire  fencing  are  useil,  spaced  4  ft.  apart, 
and  the  space  between  is  filled  with  brush  weighted  with 
stone  to  form  a  mattress  dike  or  crii). 

This  is  the  favorite  method  of  protection  where  the 
stream  is  not  too  large  and  conditions  permit.     Fig.  3 
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shows  work  of  n  ^iiiiiliir  nnlurc  ilfsijriH'il  to  prcvfiit  llii' 
t'l-osion  of  till'  side  of  till'  (iiiiiKJ  ('final  in  tln'  SjiIi  IJivcr 
\'allr_v,  at  a  place  when'  it  conies  close  fo  tiie  river  liaiik. 
'The  jetiv  liei'i-  consists  of  a  s(e|i|)e(l  eartii  enihanknient 
faiH'd  with  a  Inusii  mattri'ss  niaile  by  lillin;,'  a  I'-i-in.  spaci' 
lu'tweeii  a  wiiT  fence  and  the  face  of  llie  einliankineiit 
with  willow  Iniisli.  Willow  >|)roiits  are  hein^i'  planted 
alouj;  tlie  toe  of  the  einiiankinent  lo  alVord  a  ])ei-niaiient 
jiroteitioii   to  the  lill.      Walter   Ward    is  tiie  construction 


more   we   can   draw 
neerinLT   profession. 


FIG.  2.   GILA  RIVER  .\i:.\i;  I'M.di ; i:x< m;,  akiz.,  in  i- i > 

Note   bridge    in    tlie    background 

engineer,  Salt  River  project.  United  States  Reclamation 
Service.    W.  S.  Cone  is  Project  Manager. 

A  bridge-approach  washout  similar  to  those  described, 
but  not  so  serious,  occurred  at  the  Central  Ave.  bridge. 
Phoenix,  Ariz.  Here  the  Salt  River  subsequently  re- 
turned to  its  normal  channel  of  its  own  accord. 

When  it  is  remembered  that  the  silt  of  many  of  these 
streams  extends  to  such  a  depth  that  it  is  impossible  to 
found  the  piers  on  rock  and  that  in  flood  times  the  streams 
carry  enormous  amounts  of  drift  and  silt,  it  is  not  to  be 
wondered  at  that  failures  are  frequent.  It  is  very  hard 
under  the  circumstances  to  guarantee  success;  for  if  the 
bridge  be  strong  enough  to  resist,  it  only  assists  in  divert- 
ing the  flood  around  one  end — and  the  loss  of  a  fill  of  any 
considerable  depth  mounts  into  money  pretty  rapidly. 
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By  Edmund  M.  BlakeI 


The  building  up  of  an  engineering  society  depends  upon 
the  correlated  service  of  every  member.  Application  for 
membership  and  its  acceptance  should  carry  with  it  not 
only  the  willingness  to  give,  but  the  intention  of  giving, 
service.  We  wdio  are  following  the  greatest  profession  in 
the  world  have  adopted  engineering  as  our  life  work  only 
after  careful  thought,  deep  consideration  of  all  the 
branches  of  life's  activities  and  usually  a  long  scientific 
or  practical  preparation.  If  we  are  not  loyal  to  engi- 
neering as  the  profession  we  have  ourselves  chosen,  wc 
should  abandon  it  at  once.  If  we  are  loyal  to  it,  then  the 
upbuilding  and  strengthening  of  our  chosen  profession 
should  be  one  of  the  primary  motives  of  our  work. 
We  cannot  draw  from  a  bank  unless  we  have  ])ut  in 
something  to  draw  upon,  and  the  more  we  ])ut  in  the 

*Froin  the  "Journal"  of  the  Boston  Society  of  Civil  Engi- 
neers  for  April,   1916. 

tCivil   Engineer,   Brookline,   Mass. 


III.  It  i>  ci|iially  true  of  the  eii;:i- 
\\r  iiiii.-l  iinest  ill  it  all  we  lia\c. 
I'oiistantly  adding  to  llial  iii\estiiient  as  liie  yeiirK  go  hv. 
if  wc  are  to  share  in  the  fall   returns. 

.\n  engineering  .soiu'ly  reprisseiils  a  cooperative  eiforl 
liy  the  engineering  profession  to  consolidate  its  meiiil>ei's 
into  a  concrete  and  iiiiiteii  orgaiii/atioii  for  the  upbuild- 
ing and  strengthening  of  tli(!  profession,  for  tli(!  heiie(!ls 
of  personal  contact  and  ])roi'essioiial  interchange  of  engi- 
neering knowledge,  ideas  and  advice,  for  tiie  purpo.se  of 
(onimaiiding  a  broader  recognition  and  a  higher  valua- 
tion of  the  engineering  profession  by  tiie  pui)lic  for  the 
puiilication  and  dissemination  of  the  best  in  engineering 
tlicory,  design  and  practice  and  the  compilation  of  data. 
The  individual  nieiiiher  should  he  instilled  with  a  true 
spirit  of  ser\iee,  with  an  ambition  to  contribute  toward 
the  aeeoinplishment  of  tiiese  ])urposes  more  than  liis  siiare 
iiiid  with  a  very  clear  realization  that  his  apj)lication  for 
ni('ml)ersiiip  in  the  society  is  not  accepted  ])riniarily  as 
adding  one  more  wlieel  unit  to  the  installation,  but  rather 
in  the  nature  of  additional  second-feed  of  flow  to  he  cred- 
iied  to  plant  capacity. 

W'itii  tliis  conce})ti()n  firmly  established  in  his  mind,  the 
iiigincer  who  joins  the  .society  will  consider  of  fir.st  im- 
portance the  question  of  what  he  can  add  to  the  .society 
and  not  of  what  he  can  get  out  of  the  society  in  return 
for  his  annual  dues.  Service  for  the  society  will  follow, 
and  soon  there  will  be  no   need  of  arguing  the   other 


PIG.  3.    EARTH  JETTY  WITH  BRUSH  MATTRESSES,  GRAND 
CANAL,  SALT  RIVER  VALLEI 

side — that  of  the  benefits  to  be  received  from  member- 
ship in  the  society.  This  conception  will  not  foster  any 
false  valuation  of  present  personal  contribution  to  the 
society,  but  rather  will  create  an  ambition  to  make  the 
net  final  contribution  represent  the  maximum  possible 
individual  output,  always  remembering  that  the  engineer- 
ing society  is  the  one  great  concrete  medium  of  contribu- 
tion to  the  engineering  profession. 

The  Boston  Society  of  Civil  Engineers  was  founded  in 
1848  and  is  the  oldest  engineering  society  in  the  United 
States.  Its  membership  comprises  tho.se  interested  in 
mechanical  and  electrical,  as  well  as  in  civil,  engineeriug, 
and  its  officers  have  included  prominent  members  of  all 
three  branches  of  the  profession.  Today  its  total  active 
membershii)  has  reached  one  thousand,  composed  of  mem- 
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bors,  junior  and  associato  niomlicrs  and  lioiiorary  nicnibors, 
and  it  has  estal)iished  a  pcrnianent  and  safoly  invested 
fund  of  over  $37,000.  It  socms,  to  use  an  inadequate 
simile,  like  a  big  battlosbip  ready  for  launching;  but  that 
does  not  mean  necessarily  a  menibersiiip  limited  to  one 
thousand  with  a  waiting  list,  nor  a  permanent  fund  of 
only  $37,000,  nor  in  any  way  a  reflection  adversely  upon 
the  net  result  of  past  efforts,  but  rather  the  highest  com- 
mendation for  the  achievements  and  distinction  already 
won.  The  society  is  now  68  years  old.  Many  of  its 
present  members  may  not  answer  the  one-hundredth  an- 
niversary roll  call  in  1948.  It  can  never  hope  to  ap- 
proximate the  membership  total  of  the  American  Society 
of  Civil  Engineers,  but  in  quality,  solidity  and  scientific 
achievement,  in  service  to  the  engineering  profession, 
fraternal  esprit  de  corps  and  its  contribution  to  the  en- 
gineering literature  of  the  world  it  is  possible  for  the 
Boston  Society  of  Civil  Engineers  to  establish  its  claim  as 
the  foremost  engineering  society  in  the  United  States  on 
or  before  its  centennial  anniversary  in  1948. 
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By  a.  r.  Davis t 

The  United  States  Reclamation  Service  in  the  construc- 
tion of  irrigation  works  has  on  many  of  its  projects  a 
byproduct  in  the  shape  of  hydro-electric  power,  usually 
in  blocks  too  small  to  be  considered  in  connection  with 
any  extensive  electrochemical  industry,  but  in  a  few  cases 
large  enough  to  be  thus  utilized.  In  addition  thereto, 
investigation  has  been  made  of  possible  power  develop- 
ment for  the  primary  jmrjwse  of  ])umping  water  for  irri- 
gation. 

On  the  IVIinidoka  project  in  southern  Idalio  a  diversion 
dam  provides  storage  and  a  head  of  46  ft.  upon  the  wheels 
of  a  10,000-hp.  power  ])lant.  This  capacity  can  be  doubled 
at  a  reasonable  cost.  The  power  now  developed  is  fully 
utilized  only  during  the  summer  months.  Undeveloped 
power  sites  along  the  Snake  River  in  the  same  region 
could  be  made  to  produce  several  hundred  thousand 
horsepower  for  eight  or  ten  months  in  the  year. 

On  the  Boise  project  in  Idaho  the  Reclamation  Service 
has  built  a  high  masonry  storage  dam  about  240  ft.  above 
the  river  bed.  More  than  1,000,000  acre-ft.  of  water  have 
to  pass  this  dam  site  every  year.  Power  development 
here  could  utilize  the  60-  to  230-ft.  head  in  the  reservoir. 
The  quantity  of  water  available  during  the  summer  would 
be  about  5,000  sec.-ft.,  but  in  the  winter  only  about  200 
sec.-ft.  Provision  has  been  made  for  the  convenient  in- 
stallation of  17,000  hp.  in  generating  units. 

The  Pathfinder  dam  on  the  North  Platte  River,  Wyom- 
ing, is  210  ft.  high,  forms  a  reservoir  of  1,100,000  acre-ft. 
and  intercepts  an  annual  flow  that  varies  from  1,000,000 
acre-ft.  to  over  .3,000,000.  The  water  of  low  and  average 
years  is  all  required  for  irrigation.  It  could  be  utilized 
for  ])ower  as  it  comes  from  the  reservoir,  but  would  be 
available  only  six  or  eight  months  of  the  year,  and  the 
head  would  vary  from  60  to  200  ft.  There  has  been  no 
power  development  here  as  yet. 

•From  an  addre.ss  bpfore  a  wator-power  conference  of  the 
American  In.stitute  of  Electrical  EnRineers  and  the  American 
Electrochemical  Society,  Washington,  D.  C,  Apr.   27,   1916. 

tpirector  and  Chief  Engineer,  United  States  Reclamation 
Service,  Washington,  I).  C. 


A  large  amount  of  power  might  be  obtained  during  the 
irrigation  season  at  the  Elephant  Butte  dam  in  New 
Mexico,  but  usually  during  two  or  three  months  of  the 
winter,  there  would  be  no  power.  The  available  head 
will  vary  from  65  to  185  ft.,  and  the  maximum  quantity 
of  water  drawn  will  be  about  2,500  sec.-ft.  During  eight 
months  of  the  year  it  would  l)e  possible  to  develop  from 
20,000  to  30,000  hp.  The  development  of  power  was 
considered  in  designing  the  dam,  and  six  5-ft.  power  out- 
lets were  installed. 

On  the  Shoshone  project,  Wyoming,  a  masonry  dam 
rises  about  250  ft.  above  the  river  bed.  This  dam  fur- 
nishes a  storage  reservoir  of  about  450,000  acre-ft. 
capacity,  and  water  is  stored  primarily  for  irrigation  pur- 
poses. The  flow  of  the  stream,  however,  when  thus  regu- 
lated is  greater  than  required  for  the  imgable  lands  and 
will  furnish  a  surplus  of  water  that  can  be  used  for  power 
purposes  during  the  winter.  The  river  falls  rapidly  below 
the  dam  site,  and  from  25,000  lip.  in  winter  to  40,000  hp. 
in  .summer  is  feasible.  With  the  liiuh  dam  and  a  large 
reservoir  already  constructed,  together  with  the  proximity 
of  limestone,  sulphur,  coal  and  phosphate  rock,  the  Sho- 
shone location  constitutes  one  of  the  best  localities  for 
the  establishment  of  electrochemical  industries. 

An  investigation  has  been  made  of  a  large  water-storage 
and  irrigation  project  at  the  head  of  the  Sacramento  Val- 
ley, with  a  high  dam  at  Iron  Cailon  near  Red  Bluff,  Calif. 
The  quantity  of  water  available  would  vary  from  3,700 
sec.-ft.  to  about  5,000  sec.-ft.,  and  the  head  would  vary 
from  60  to  130  ft.,  furnishing  some  25,000  to  35,000  hji. 

Large  power  possibilities  exi.st  near  the  outlet  of  Flat- 
head Lake,  IMontana.  The  flow  is  rarely  less  than  4,000 
sec.-ft.,  and  this  can  be  increased  to  10,000  by  a  dam 
(converting  the  lake  into  a  storage  reservoir.  Such  a  dam 
would  produce  a  head  of  340  ft.  and  make  practicable 
the  development  of  from  200,000  to  300,000  hp. 

The  Reclamation  Service  in  cooperation  with  the  State 
of  Oregon  conducted  an  elaborate  investigation  in  1914  of 
the  power  and  in-igation  possibilities  that  could  be  devel- 
oped by  the  construction  of  a  dam  in  the  Columbia  River 
at  what  is  known  as  "Five  Mile  Rapids,"  near  The  Dalles. 
At  this  point  the  Columbia  River  channel  suddenly  re- 
duces from  a  width  of  about  1,800  to  150  ft.  and  contin- 
ues between  two  rock  walls  in  a  very  narrow  and  dee]) 
channel.  The  plan  proposed  is  to  build  a  dam  at  the  nar- 
row neck  where  the  river  first  enters  this  gorge  and  to 
excavate  a  power  canal  to  a  power  house  11/2  mi.  below. 
The  quantity  of  water  available  varies  between  50,000  and 
1,000,000  sec.-ft.  The  head  for  plant  operation  will  range 
from  about  45  to  105  ft.  Nearly  480,000  hp.  could  be 
developed  continuously,  with  the  possibility  of  additional 
large  blocks  of  power  for  a  part  of  the  year.  It  is  esti- 
mated that  this  project  would  cost  about  $50,000,000. 

At  the  Priest  Rapids  on  the  Columbia  River  above  the 
mouth  of  the  Snake  River  an  average  head  of  60  ft.  can 
be  obtained,  Avhich  with  a  minimum  discharge  of  about 
40,000  sec.-ft.  gives  over  200,000  hp.  the  year  around. 

m 

Tidal  Ciirreii<»  in  the  Bny  of  Fundr  as  a  source  of  power 
are  being  investigated  by  engineers,  according  to  a  report  by 
United  States  Consul  Henry  S.  Culver,  St.  John,  New  Bruns- 
wick. The  plan  at  present  under  investigation  is  the  devel- 
opment of  power  from  the  swift  tidal  current  in  Minas  Channel 
opposite  Cape  Split.  The  velocity  of  the  tidal  flow  in  Minas 
Channel  is  eight  to  ten  knots.  It  is  stated  that  a  market 
for  the  power  when  developed  may  be  found  in  cities  with  an 
aggregate  population  of  no:ir1y  li.ilf  a  million,  located  within 
a  radius  of  100  mi. 
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N)'AC/'N/N— .1  'U),i>Oi)-in.yd.  ijnirihi-srrlion  cdii- 
crcte  (lam  I'.s-  b(in(j  huill  in  Quebec  Province  Oi) 
mi.  from  a  railwai/.  Pari  of  llie  fir.st  (/real  im- 
jiorlant  slora(je  and  sireani-conlrol  sclicmc  crer 
altemjiled  for  power  in  America — dial  of  I  lie  SI. 
Maurice  I^icer.  on  ichicli  are  the  imiiorlaiil  In/dro- 
clcclric  planla  at  Sliaicinii/nn  and  (Inind'  Mere. 
Brief  outline  of  the  design  of  dam  and  nales  on 
organizing  conlraclors'  forces  for  iininj  cmislruc- 
tion  and  dijjicull   I nnisjuirldl um . 

Designs  ami  pi-cliiniiunT  wurk  liinc  liccii  cDiiiiilctcd  Inr 
the  constnu'tion  ul'  a  J,;:^0-l't.  coiu-reU;  dani  and  the 
creation  of  a  huge  storage  reservoir  at  the  headwater 
lakes  of  the  St.  Maurice  River  in  Qiiehec  The  con- 
tractor is  now  engaged  in  tlie  ditlicult  worl<  of  providing 


FIG.    1.    MAP   OF    ST.    MAURICE    RIVER    HEADWATERS 

means  of  transportation  for  some  25,000  tons  of  material 
to  the  site.  The  progress  thus  made  on  the  first  great 
storage  and  river-control  project  for  power  in  America 
actually  to  be  undertaken  (excepting  the  much  smaller 
works  on  the  Rangeley  Lakes  of  Maine  in  the  headwaters 
of  the  Androscoggin,  as  described  in  Engineering  News, 
Mar.  9,  1911)  is  described  in  the  following  paragraphs. 

Since  the  Quebec  Streams  Commission  was  organized, 
the  control  of  the  St.  Maurice  River  has  been  the  most 
attractive  river-control  project  in  sight,  because  of  the 
important  water  powers  on  that  stream  and  the  marked 
improvement  obviously  possible.  The  records  of  daily 
flow  at  Shawinigan  Falls  showed  a  minimum  of  6,000 
cu.ft.  per  sec. — representing  0.37  sec.-ft.  from  each  square 
mile  of  drainage  area. 

The  early  studies  pointed  to  the  vicinity  of  La  Loutre 
Eapids  ( Fig.  1 )  as  the  logical  place  for  a  storage  and  con- 
trol dam — at  the  lower  end  of  a  long  intricate  chain  of 
lakes.  The  dam  site  is  in  entirely  unsettled  country, 
371/^  mi.  in  an  air  line  north  of  the  division  point  Parent 


I'll  llic  National  Transconlinciilal  Uy.  (Kig.  1)  and  l.i 
mi.  I'loin  the  junction  of  tlu;  Manuan  and  St.  iMawrici' 
lii\('!s.  Sonic  I (10  billion  cidtic  iV-et  coidcj  be  storctl, 
making  a  How  of  |-^,;il.")  sec. -ft.  for  l.-)()  days,  or  (>,\'i"^ 
."cc-rt.  fur  :!()0  days.  It  was  shown  that  the  river  could 
be  regulated  for  i."j,000  scc.-l'l.  at  Shawinigan,  h.'aving 
an  over-sup|ily  in  a  very  low  year.  The  minininin  How 
in  the  low.'st  year  (lOOG)  was  under  ir),000  .scc.-ft.  for 
T)')  days,  witli  an  average  of  8/>^)8  sec.-ft.  during  that 
time.  \\[{i  it  was  decided  to  regulate  for  only  12,000- 
sec.-l't.  How,  in  order  lo  allow  I'or  loss  of  water  in  the 
".'■^O-mi.  How  to  Shawinigan  and  to  meet  needs  for  float- 
ing logs  at  times  when  such  wjitcr  is  not  needed  for 
])ower. 

The  important  j)owei's  benefited  are:  Shawinigan 
(H3,000  hp.  at  present,  iO  1,000  future),  Graiul'  Mere 
(11,000  hp.  original,  «2,000  future),  La  Tuque  (32,300 
lip.  present  and  7H,000  future).  Tliese  give  a  prior  pos- 
sibility of  155,300  hp.  and  a  definitely  planned  extension 
to  321,000  hp.  The  figures  quoted  are  based  on  fall  and 
flow,  with  wheels  of  80%  efficiency. 

Preparation  of  plans  for  the  dam  was  intrusted  to  J. 
\V.  Thur.so,  with  Edward  Wcgmann  and  J.  M.  .McCarty 
as  consulting  engineers.  The  investigations  in  the  field 
and  tiie  designing  were  under  the  direction  of  0.  Lefebvre 
as  Chief  Engineer. 

Test  borings  showed  solid  rock  underlying  the  site. 
The  plain  gravity  type  was  selected,  and  sliding  gates  were 
adopted.  The  profile  was  fixed  after  assuming  an  ice 
pressure  of  50,000  lb.  per  lin-ft.  acting  at  the  crest  level 
of  tlie  overflow  weir;  foundation  uplift  was  neglected. 
The  dam  is  to  be  1,720  ft.  long,  of  four  straight  sections 
(Fig.  2),  with  851  ft.  of  spillway.  Among  the  notable 
features  are  a  movable  sluice  for  logs  and  rubbish,  a  375- 
ft.  measuring  weir  and  means  for  lieating  the  gate  cham- 
bers. A  power  house  with  two  electric  generating  units 
was  originally  designed,  but  this  was  later  eliminated — 
partly  because  the  variable  head  (0  to  50  ft.)  did  not  give 
good  hydraulic  conditions  at  the  dam  and  partly  because 
hand  operation  of  gates  will  be  satisfactory. 

Inaccessibility  of  the  Dam  Site 

The  contract  for  the  construction  of  the  storage  dam 
at  La  Loutre  was  awarded  in  July,  1915,  by  the  Quebec 
Streams  Commission  to  the  St.  Maurice  Construction 
Co.,  Ltd.,  ]Montreal.  The  St.  Maurice  Construction  Co. 
entered  into  an  arrangement  with  Eraser,  Brace  &  Co., 
Ltd.,  Montreal,  for  tlie  supervision  and  execution  of  the 
contract. 

The  most  unusual  feature  of  the  work  is  its  great  dis- 
tance from  the  railroad.  The  dam  site  is  situated  50 
mi.  (by  route)  north  of  the  National  Transcontinental 
Ry.,  being  about  equally  distant  from  the  stations  known 
as  Weymontachingue  and  Parent,  both  of  which  are  very 
small  communities,  the  first  named  being  75  mi.  north 
of  La  Tuque,  which  was,  at  the  beginning  of  the  work, 
the  nearest  post  office.  The  only  train  running  over  the 
new  Transcontinental  line  between  La  Tuque  and  Wey- 
montachingue was  a  mixed  train  that  went  on  Tuesdays 
and  Thursdays.  The  nearest  telegraph  operator  was  also 
at  La  Tuque,  so  that  the  communications  with  the  work 
were  extremely  slow  and  difficult.     Communication  be- 
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FIG.  2.    PLAN  AND  ELEVATION  OF  ST.  MAURICE  CONTROL  DAM 


tween  the  railroad  and  the  dam  site  was  by  means  of 
anoes  leaving  tlie  Transcontinental  Ry.  at  Manouan,  a 
jijace  opposite  Woymontachingue  and  near  the  crossing  of 
the  ]\Ianouan  River.  There  was  no  station  at  this  point, 
but  all  trains  stopped  there  because  of  the  existence  of 
two  trading  places  and  three  or  four  houses. 

To  reach  the  dam  site  at  La  Loutre  from  ]\Ianouan 
was  a  two-day  journey  by  canoe.  The  first  30  mi.  of 
river  travel  above  Manouan  was  fairly  smooth  going,  there 
licing  only  one  small  rapid,  up  which  the  guides  poled 
the  canoes,  the  passengers  taking  to  the  bush  for  a  short 
ilistance.  At  the  30-mi.  point  are  the  Chaudiere  Rapids, 
with  a  fall  of  approximately  30  ft.  There  are  six  other 
falls  of  greater  or  less  descent  in  the  remaining  20  mi. 
Ix'tween  this  point  and  the  dam  site.  All  of  these  seven 
fails  had  to  be  passed  by  portage  or  carry. 

The  route  up  this  river  has  been  in  use  for  a  great  many 
years,  the  goods  of  the  Hudson's  Bay  Co.  having  been 
transported  by  this  route  to  reach  stations  at  Kikendatch 
and  other  points  farther  up  the  river.     The  country  on 
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FIG.    3.     SECTIONS    OF   ST.    MAURICE    DAM    AT    SLUICE 
GATES   AND   SHIILWAY 


both  sides  of  the  river  is  quite  rough,  being  broken  up 
by  ridges  and  hills  in  every  direction.  The  hills  are 
from  100  to  500  ft.  liigh,  and  the  entering  streams  run 
in  gullies  of  considerable  depth,  making  travel  along  the 
banks  extremely  difficult.  '  The  soil  is  light  and  sandy, 
and  the  whole  country  is  covered  with  a  rather  small 
growth  of  jack  pine,  spruce,  poplar  and  white  birch. 
The  country  is  said  to  have  been  burned  over,  50  or  60. 
years  ago.  Slight  fires  at  more  recent  dates  are  indi- 
cated by  limited  areas  completely  gro\^Ti  up  with  small 
white  birch.  None  of  these  show  effects  of  very  recent 
fires,  and  as  a  matter  of  fact,  the  country  during  the 
past  few  years  has  been  very  carefully  patrolled  by  fire 
rangers  employed  by  the  St.  IMauriee  Hydraulic  Associa- 
tion. This  work  of  the  fire  rangers  is  extremely  vital  to 
the  preservation  of  the  timber  and  has  l)een  organized  in 
a  very  efficient  way. 

Selectino  a  Ti!.\\si'()i;T.\Ti()X  Route 

The  contractors  virtually  hail  a  choice  of  two  routes 
for  reaching  the  place  of  work  from  the  Traiiscontinental 
Ry.  The  route  from  Parent  was  investigated  by  com- 
petent railroad  engineers.  It  was  found  to  offer  a  line 
of  easy  grades  and  curves,  but  through  a  country  so  thor- 
oughly burned  that  there  was  not  enough  timber  in  it 
even  to  provide  the  ties.  It  was  estimated  that  the  con- 
struction of  a  railroad  through  this  country  would  require 
a  line  at  least  48  mi.  in  length  and  that  this  could  not 
be  completed  in  time  to  permit  any  construction  work 
at  the  dam  during  the  summer  of  1916.  Tiie  second 
route  was  adoi)ted  l)y  tlie  contractors,  utilizing  river 
transportation  for  the  30  mi.  on  the  St.  ]\Iaurice  River 
above  ]\Ianouan  or  Weymontachingue  as  far  as  the  Chau- 
diere Rapids;  a  railroad  20  mi.  long  was  required  from 
Chaudiere  to  the  dam  site  at  La  Loutre,  following  the 
west  bank  of  the  St.  Maurice  River. 

Railroad  surveys  were  begun  in  August,  1915,  the  tem- 
porary headquarters  being  established  in  tents  at  ^lanouan. 
The  survey  parties  were  served  by  canoes  carrying  cam]) 
equipment  and  supplies  up  the  river.     A  telegraph  office 
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was  cstalilislu'd  iil  Maimuiin,  ami  williiii  a  mtv  sliort  liiiic 
n  Hidiiif,'  was  Imjlt  clo.sc  by  I'ur  I  lie  contractor's  .service, 
iiiul  a  small  station  was  ck'cIimI  Ihcrc.  Tiiis  station  is 
known  as  Saninaur.  Tlu'  railroad  survey  developed  a 
f^'ood  tiiany  dillicnlties  liecaiise  of  the  very  ruf^'f^cd  oat  lire 
111'  ihr  ((iiintry,  the  inipossihility  of  seein-^  any  distance 
in  llic  lliick  woods  and  tlie  necessity  of  putting;  tliron;ili 
the  line  at  a  low  cost. 

The  estimated  wei;,dit  of  material  In  lie  taken   inlu  the 
dam  site  is  :;.'.'■),{)()()  tons.     It  is  easilv  seen  that  this  anidiint 
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FIG.    4.     PLAN   AND   ELEVATION   OF   LOG   SLUICE 

could  not  be  transported  by  liigbway  unless  a  good  road 
were  constructed,  which  would  cost  a-s  much  at  least  as 
.a  cheap  railroad  line.  As  for  the  method  of  all-river 
transportation,  including  portage,  it  was  found  to  be  bare- 
ly possible  to  get  in  enough  provisions  to  begin  the  railway 
work  l)y  this  method. 

The  railroad  con.struction  forces  were  sent  up  the  river, 
beginning  Sept.  12,  1915,  and  construction  was  started 
as  rapidly  as  these  forces  could  be  taken  in  and  supplied 
with  provisions  and  equipment.  It  was  found  impossible 
to  get  horses  in  until  the  middle  of  October,  but  even- 
tually during  the  fall  over  800  men  and  70  horses  were 
at  work.  With  the  exception  of  the  first  two  miles  of 
railroad,  the  work  proved  to  be  extremely  light.  The 
sandy  soil  was  easy  to  excavate,  and  very  good  timber 
for  ties  and  trestles  was  found  within  a  mile  of  the  right- 
of-way. 

The  right-of-way  follows  the  west  bank  of  the  river, 
as  mentioned,  and  from  Chaudiere  to  within  a  mile  of 
the  dam  site  it  runs  through  property  owned  in  fee  simple 
by  the  Brown  Corporation,  La  Tuque.  The  corpora- 
tion granted  the  right-of-way  for  contract  purposes  on 
favorable  terms  and  has  cooperated  effectively  wdth  the 


conlrailor  in  every  way.  A  tclephnne  line  was  pushed 
tiirough  from  the  Transcontinental  Wy.  at  .Manonan  to 
the  dam  site  in  iU/^  mo.  This  line  follows  the  river 
( loseiy  on  the  west  hank  as  far  as  Chaudiere,  then  I'oIIowh 
the  right-ol'-way  to  the  dam  site,  with  a  short  l)raneh  line 
running  to  the  construction  power-house  site  at  La 
iioutre.  '{"lie  line  is  a  metallic  circuit  and  is  built  for 
I  III'  Streams  Commission  for  permanent  us«!  in  con- 
iicilii)ii  with  tile  operation  of  the  storage  works.  The 
contractor  has  tiie  privilege  nl'  using  the  line  during 
coiistrmtiou,  and  it  has  already  proved 
to  he  almost  indispensable. 

'I'he  river  transportation  was  begun 
with  l.S-lt.  freiglit  canoes.  Portable 
gasoline  motors  were  attaclied  to  tiieni, 
and  supplies  for  the  early  telephone 
and  surv(!y  work  were  carried  up  by 
tlicni.  (Jasoliiie  motor  lioats  were  next 
brought  up,  JK'ing  of  the  tunnel-stem 
ty])e.  The  river  was  very  low,  and 
motor  boats  of  tlie  ordinary  type  were 
considered  unsuitable  becau.sc  of  the 
numerous  rocks  in  the  river  bed.  It 
was  soon  found,  however,  that  Indian 
])ilots  wlio  knew  the  river  could  avoid 
these  rocks  and  that  the  usual  type 
of  motor  boat  could  be  u.sed.  The 
employment  of  pilots  made  possible 
running  the  l)oats  at  higher  speeds, 
so  that  the  tri])  between  ^lanouan  and 
Chaudiere  was  soon  cut  down  to  5  lir.  going  up  and  3  hr. 
coming  down. 

Three  ordinary  scows  of  from  15  to  25  tons'  capacity 
were  constructed  at  IVIanouan  for  the  transportation  of 
supplies,  and  seven  open  scows  were  purchased  lower  down 
on  the  St.  ]\Iaurice  River.  These  scows,  being  only  10 
ft.  wide  and  60  to  75  ft.  long,  were  brought  to  Sanmaur 
on  railroad  cars  and  placed  in  service  much  more  quickly 
than  new  boats  could  be  constructed.  These  boats  are 
practically  bateaux;  they  steer  easily  by  a  50-ft.  oar  in 
the  hands  of  one  man  and  are  guided  very  readily  even 
in  the  crookedest  parts  of  the  river.  The  contractors 
have  adopted  this  general  type  and  have  now  under  con- 
struction a  number  with  a  freight  capacity  of  40  tons 
each.  These  scows  are  of  extremely  shallow  draft  and 
are  eminently  suitable  for  the  service  required,  even  at 
very  low  stages  of  the  river.  One  small  steam  tug  of 
the  twin-propeller  type  was  taken  up  and  used  during 
the  fall  of  1915.  The  rest  of  the  towing  was  done  by  the 
gasoline  motor  boats.  This  equipment  of  boats  carried 
in  approximately  900  men  for  the  railway  work,  about 
65  horses,  all  plant  required  for  the  railroad  constnic- 
tion   and   most  of   the   supplies   for   the   winter   forces. 
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The  river  throughout  most  of  the  ."50  mi.  tiiat  liad  to  be 
navigated  is  very  crooked,  with  a  large  number  of  sand 
bars.  The  current  averages  21/2  mi-  per  hr.  at  ordinary 
stages  of  the  water.  About  18  mi.  above  Sanmaur  there 
is  the  Nine-Mile  Rapid,  which  is  i^  mi.  in  length  and 
in  which  the  river  has  a  fall  of  3  ft.  Above  this  ra])id 
the  current  is  swift  for  a  distance  of  7  mi.  The  freight 
boats  could  not  well  be  towed  through  the  Nine-Mile 
Rapid,  so  they  were  pulled  for  a  distance  of  2,500  ft.  by 
a  cable  operated  by  an  ordinary  hoisting  engine  set  up 
on  the  bank.  Tiie  channel  through  the  rapid  was  con- 
siderably improved  by  breaking  up  a  number  of  boulders 
with  dynamite  and  pulling  the  large  fragments  ashore 
by  winches.  Even  after  this  improvement  the  rapid  was 
always  difficult  to  navigate.  Careful  surveys  iiave  now 
been  made,  and  the  channel  will  be  further  improved 
in  the  spring.  It  is  not  likely  that  the  use  of  the  hoist- 
ing engine  will  be  done  away  with  altogetlier,  but  it  is 
thought  that  considerable  time  may  be  saved  in  ])ulling 
"the  boats  up,  and  this  will  reduce  the  number  of  boats 
otherwise  required  for  the  service. 

Hydko-Electi!IC  Poweu  foi!  Coxstkuction 

A  hydro-electric  plant  of  1,150  hp.  is  being  erected 
by  the  contractors  to  furnish  power  for  the  construction 
work.  The  location  selected  is  the  La  Loutre  Rapids, 
214  "li-  l^elow  the  dam  site.  The  machines  to  be  in- 
stalled have  two  39-in.  wicket-gate  wheels  per  unit,  each 
unit  to  furnish  575  b.hp.  at  150  r.p.m.  with  a  net  head 
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of  15  ft.  The  generators  are  ;].j0-kv.-a.  tliree-phase  2,400- 
volt  60-c_ycle  alternators  with  1  l-kw.  125-volt  exciters 
mounted  on  the  main  shafts. 

The  power  house  is  being  built  of  reinforced  concrete 
and  extends  as  a  dam  across  a  small  channel  of  the  river 
between  two  islands.  Another  channel  is  used  as  a  spill- 
way. The  whole  structure  sits  on  solid  rock,  the  draft 
tube  and  tailrace  being  excavated  behind  coffer-dams  built 
in  November,  1915.  It  is  expected  that  this  plant  will 
be  in  service  by  May,  1916.  The  contractors  have  already 
delivered  at  Sanmaur  most  of  the  construction  ]ilant,  and 
most  of  this  has  been  transported  as  far  as  Cliaudicre. 
The  ])ower-house  machinery  has  been  delivered  at  the  site 
of  the  power  house. 

A  large  item  of  expense  has  been  the  56-lb.  rails  for 
the  railway  line,  which  is  being  l)uilt  standard  gage.  Oil- 
burning  locomotives  with  standard-gage  flat-cars  and 
box-cars  have  been  secured.  The  oil-burning  locomotives 
are  necessary  to  eliminate  the  danger  of  fire  in  the  woods 
alongside  the  right-of-way. 


The  quantities  of  excavation  at  the  dam  site  are  com- 
paratively small,  being  about  7,000  yd.  of  rock  and  1  1,000 
yd.  of  earth.  The  net  quantity  of  masonry  in  tiie  dam 
will  be  about  70,000  yd.  A  quarry  has  been  located 
within  a  thousand  feet  of  the  dam  site  for  obtaining  con- 
crete stone.  There  are  good  sand  banks  along  the  line 
of  the  railway  close  to  the  dam  site. 

The  rock  from  the  quarry  will  be  dug  with  a  00-ton 
Marion  steam  shovel.     It  will  be  crushed  by  a  3Gx51-in. 


I''I<;      7      (•(  i.\Tl;.\(  •TOR'S    FREIGHT    BARGE    AND 
MOTOR    BOAT 

Buchanan  jaw  crusher  as  a  primary  breaker,  with  a  No. 
7I/2  Telsmith  secondary  crusher  and  two  small  Austin 
gyratory  crushers  for  the  tailings.  This  crusher  plant 
has  a  very  large  capacity  compared  to  the  quantity  of 
crushed  stone  required.  The  large  size  of  the  primary 
crusher  was  decided  upon  so  that  the  stone  could  be 
taken  direct  from  the  steam  shovel  vdthout  rehandling 
or  breaking.  It  was  estimated  that  the  3r)x54-in.  pri- 
mary brealver  would  easily  take  in  any  stone  that  could 
be  handled  by  the  steam  shovel  using  a  2-  or  2l/2-yd. 
bucket.  Six-yard  standard-gage  cars  loaded  by  the  steam 
shovel  will  dump  directly  into  the   primary  breaker. 

The  combination  mixing  and  crushing  plant  is  to  be 
situated  on  a  steep  side  hill  very  close  to  the  dam  and  on 
the  downstream  side.  It  is  planned  to  place  the  con- 
crete and  to  handle  the  large  stones,  as  well  as  forms, 
steel  gates,  gate-operating  machinery,  etc.,  by  two  over- 
head cableways  and  four  derricks,  the  latter  standing  on 
cribs  on  the  downstream  side  of  tiie  dam. 

Unwaterino  tjie  Site;  AVinter  Work 

Next  to  the  problem  of  providing  transportation  to 
the  dam  site  is  the  problem  of  unwatering  the  dam 
foundations.  The  river  is  divided  into  two  channels  at 
tlie  dam  site — one  on  the  west  side  of  the  small  island 
iK'ing  350  ft.  wide,  and  the  other  on  the  east  side  of 
the  small  island  being  about  120  ft.  Tiie  contractors 
])lan  first  to  shut  off  the  small,  or  east,  ciiannel  in  the 
spring  of  191fi  and  build  the  dam  up  to  El.  1,278,  which 
is  ordinary  low-M'ater  level  on  this  side  of  the  river.  When 
this  has  been  done,  it  is  proposed  to  build  a  coffer-dam 
across  the  main,  or  west,  channel  higli  enough  to  force 
the  water  to  pass  over  the  dam  in  the  small  east  channel 
during  the  entire  construction  of  the  dam  in  the  Avest 
cluuinel.  The  part  of  tlie  dam  in  the  west  channel  con- 
tains tlie  10  sluice  gates;  and  when  this  part  has  been 
completed,  tlie  sluice  gates  will  be  opened  and  the  section 
of  the  dam  in  the  east  channel  will  be  carried  up  to 
full  height. 

There  is  a  depth  of  25  ft.  of  water  in  the  west  channel 
at  ordinarv  staires  of  the  river,  and  downstream  coffers 
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PIG.   8.    TRKSTLE   ANV   KMRANKMIONT   ON   CONTUACTOlfS 
IJAIhWAV   AT  Mil, 10  4 

IIS  \w\]  jis  upslrcaiii  coH'crs  will  be  n'(iuirc'(l.  Diiiinoiid- 
(Irill  horinii's  tiikcn  by  ilio  connnission  previous  to  the  let- 
ting of  the  contract  indicated  a  good  rock  foundation 
(Laurentian  gneiss)  all  across  the  dam  site,  covered  hy 
approximately  T)  ft.  of  sand  and  gravel  for  the  entire 
length  except  on  the  west  shore,  where  the  cover  lias  an 
average  depth  of  15  to  18  ft. 

In  addition  to  completing  the  tclc])honc  line  and  grad- 
ing 13  mit  of  the  20  mi.  of  railroad  and  beginning  con- 
struction of  the  temporary,  power  house  the  contractors 
have  already  erected  a  number  of  camps  and  dwellings 
at  the  dam  site.  Grading  of  the  heavy  cuts  has  been 
continued  along  the  railway,  and  the  construction  of  tres- 
tles has  jiroceeded  during  the  winter  without  interruption. 
The  right-of-way  has  been  cleared  throughout  its  entire 
length,  and  the  portions  not  yet  graded  are  extremely 
light  work  that  proved  practically  impossible  of  accom- 
plishment after  the  winter  Aveather  set  in.  Cutting  out 
timber  for  all  purposes  at  the  dam  site  has  been  carried 
on  during  the  winter.  About  4,250,000  ft.  b.ni.  has 
been  taken  out  and  delivered  inside  of  booms  on  the  ice 
at  a  point  on  the  river  a  short  distance  above  the  dam 
site.-  ■  A  sawnnill  has  been  erected  and  saw  machinery 
installed  at  the  dam  site ;  all  the  lumber  needed  will  be 
cut  here. 

A  certain  amount  of  transportation  has  been  necessary 
during  the  winter,  and  this  has  been  over  the  ice  for  the 
30  mi.  between  Saimiaur  and  Chaudiere  and  over  the 
right-of-way  from  Chaudiere  to  the  dam  site.  There  has 
been  heavy  snow  all  over  this  country  siyce  Nov.  15.  • 
The  river  choked  up  with  snow  and  ice  at  two  points  on 
Nov.  .  16,  making  further  navigation  impossible.  Th.' 
river  road  did  not  become  suitable  for  teaming  until  Jan. 
1.  A  few.  teams  were  driven  'over  the  road  during  De- 
cember with '  light  loads,"  but  there  were  several  weeks 
when  the  only  means  of  communication  was  by  walking 
or  the  use  of  dog  teams.  .  The  ifce  leaves  the  river  between 
Apr.  20  and  ]\lay  5. 
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To  reduce  the  large  item  of  form  co.^t  in  concrete 
building  work,  a  new 'system  has  been  developed  in  which 
floor  forms  are  elnninated.  The  floor-slabs  are  cast  on 
the  lower  floor  and  are  hoisted  thence  to  place;  the  col- 
unnis  are  cast  vmder  the  slabs  when  raised.    The  hoistiu"; 


i.-^  (iiiiic  by  a  series  of  jacks,  one  at  fiidi  coluniii,  actiialcd 
in  unison  so  that  a  large  area  of  slab  can  be  handled  a 
a  unit.  ,\lbcrt  IVItzer,  ol"  (!72(;  Lallin  St.,  (.'bicago,  tin 
in\rii|i)i-  of  tlie  system,  gives  tlie  rollowiiig  coiKJcnscd  dc- 
sciijilinii:  ••ill  this  system  the  I'oiiiidalions  and  the  first 
floor-slab  are  finished  in  the  ii>iial  nianner.  Directly  on 
to|.  of  the  first  slai)  Hie  secdiid  lloor-.^jab  is  cast  ;  Ihe  third 

i.<  cast  on  to|)  of  the  .«ec I,  ami   the  tud  f-iabs  are  left  to 

harden.  Now,  light  strurtural-steel  eiiimnns  are  jdaeed 
in  position,  holes  having  been  left  in  the  slabs  for  tlii 
purpose.  Next,  jacks  resting  on  these  (■ohimiis  and  at 
tallied  to  the  slabs  are  applied,  and  the  two  slabs  aiv 
raised  \i>  the  iiroper  height  for  the  lower  one.  l*'orm> 
are  plared  around  tli(>  columns  under  the  slab,  and  con- 
crete is  poured  in  from  the  to]),  the  structural  steel  now 
forming  the  rcinforccineiit  of  the  coluniii.  The  same 
ojieration — hoisting  the  slab  and  casting  the  column.s — \~ 
repeated  for  the  third  floor-slab.  Then  if  the  building  i- 
to  be  higher,  two  more  slabs  are  cast  on  the  upper  one,  tin' 
columns  are  extended  and  the  work  continued  as  for  the 
lower  two  slabs."  Mr.  I'eltzer  has  designed  for  this  serv- 
ice pneumatic  jacks  controlled  from  one  point. 

The  process  of  building  in  this  way  has  been  patented. 
The  inventor  intetuls  to  rent  the  reijuired  apparatus  to 
builders,  and  furni.sh  the  services  of  a  skilled  operator. 
Even  a  very  large  factory  plant,  it  is  claimed,  can  be  built 
in  such  order  of  operations  as  not  to  employ  more  than  GO 
jacks  at  one  time,  costing  less  than  $5,000.  The  saving 
over  present  methods  is  claimed  to  be  at  least  Ic.  per  en. ft. 

I 

An  original  structure  has  just  been  built  ])y  the  City 
of  San  Antonio,  Tex.,  for  a  G-ft.  outfall  sewer.     Where 
this  crosses  a  river  valley,  the  concrete  sewer  section  is  j 
changed  to  a  C-ft.  steel  pipe  supported  on  a  series  of  j 
piers.     The  pipe   is  trussed   by  riveted   steel   queenpost  | 
trussing,  and  in  this  way  spans  of  81  ft.  10  in.  are  made  ' 
possible.     The  pipe  is  hung  directly  to  the  vertical  hang- 
ers of  the  tru.s.ses    (there   being  no   floor  system),   and  3 
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itsoir  forms  tlie  bottom  chord  of  tlic  trusses.     Tlic  Clii- 
eago  JJridge  and   Iron   Work  built  the  steelwork. 

Keferenec  to  Fi<>-.  1  will  give  the  details  of  the  pipe 
eonncction  with  the  concrete  section.  A  packed  sliding- 
joint  is  used  at  these  points.  There  is  a  30-ft.  span  at 
each  end,  and  between  the  ends  are  18  spans  of  81  I't 
10  in.  each.     The  city  engineering  department  designed 


'".  ingenious  j),cr  type  for  the  support  of  the  trussed 
spans  as  .shown  in  Fig.  2.  The  pier  consists  of  two 
•ix.J-f  concrete  columns  set  on  a  base  plate,  connected 
Dy  a  I^-in.  diaphragm  and  capped  at  the  top.  The  steel 
spans  have  expansion  on  alternate  piers.  A  roller  ex- 
pansion shoe  is  used.  As  shown  in  the  view  in  Fig  2 
the  trussing  consists  of  a  pair  of  toj,  chords  each  n.ade 


PIGS.   2  AND   3.     SEWER  AQUEDUCT   COMPLETED   AXD 
DURING  ERECTION 

of  one  10-in.  20-lh.  channel.  (^Icenpo8t  lianffers  of  one  ;5x 
3x-%-in.  angle  and  %-in.  round  turnbucklo'rod  diagonals 
(Fig.  3)  give  tlie  connection  of  top  chord  to  pipe.  The 
attachment  of  the  hangers  to  the  pipe  is  made  by  placing  a 
semicircular  stirrup  or  saddle  under  the  pipe,\'onsistin!r 
of  two  5x3i/ix3^-in.  angles  riveted  into  Z-shape,  to  which 
the  hanger  angle  is  riveted.  To])  laterals  are  2^^x2x3/^- 
iii.  single-angle  diagonals. 

The  pipe  (except  expansion  joints)  weighs  385  lb.  per 
lin.ft.  The  trussing  of  one  span  weighs  0,200  lb.  Since 
the  pipe  flowing  full  carries  about  1,800  lb.  of  liquid  jicr 
lineal  foot,  the  total  load  on  each  span  is  about  180.000 
111.  The  chord  stress  is  40,500  lb.  per  channel,  the  depth 
of  truss  being  about  24  ft. 

M.  E.  Erwin  is  engineer  of  sewers,  Hans  Ilelland  is 
city  engineer,  and  W.  11.  Kearny  is  commissioner  of 
streets  and  sewers  of  San  Antonio. 
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City  Planimiir&f^  c^ft  Celbu 

l>V    li.  ('.    II  \I!I)M  AN* 

A  few  vi'iirs  ago  tlic  Cilv  nT  Cchii,  I'iiilippiiio  IsIiukIh, 
was  visited  by  two  disasdous  coiilhif^rMtioiis  wliicli  pnie- 
tically  wiped  out  (he  retail  hiisiiicss  district,  leaving  intact 
hnt  a  lew  of  tlie  most  substantial  stone  buildings.  The 
work  which  followed  in  llic  line  of  rcplaniiing  alter  the 
second  lire  presents  some  very  icinarkalile  rcatiiics  in  the 
wav  in  wliicli  privately  owned  property  was  handled. 

Celiii  is  line  of  the  oldest  cities  in  the  Islands,  having 
been  the  landing  place  of  ]\lagellan  in  IH^i.  The  streets 
were  of  tlie  eow-])ath  type,  varying  in  width  from  the  s])an 
of  a  nuin's  outstretched  arms  to  about  'M  ft. 

MoDKi{Xizi\(i  Stukkts  ok  l?ri!\i:i)-()vi.i!  Aim'.a 

As  the  Insular  goverinncnt  was  improving  the  harbor 

to  the  extent  of  about  half  a  million  dollars,  it  was  decided 

by   the  authorities  to  nuike  an  effort  to  modernize  the 

burned  area.     One  of  tlie  first  steps  taken  was  the  appuint- 


larly.  the  streets  bdunding  the  area  wer'e  hd't  practiiall\ 
as  before.  Within  the  boundaries  of  the  area  no  altentioii 
was  paid  to  existing  streets  or  privati'  pi'operty  oth(!i'  than 
buildings,  uilli  llie  eveeption  noted.  A  compariHon  be- 
tween the  (lid  and  new  arrangements  is  well  shown  in  l''ig. 
I,  wherein  ;dl  building's  are  represented. 

('iiAN'diN'ci  Sizi:,  SiiM'i:   \\n   Location  ok  Ixjth 

Fp  to  this  point  nothing  remarkable!  was  done,  aw  all 
usage  of  piivale  pro|)erty  could  have  l)een  taken  care  of 
by  coiulemnation.  However,  in  the  disposition  of  private 
])roperty  a  \('iy  unusual  method  was  employed.  Tlie  prob- 
lem next  to  be  solved  was  the  changing  of  the  size  and 
shape  of  each  of  2W  lots  and  refitting  them  into  the 
newly  established  blocks.  The  area  of  tlu;  private  prop- 
erty was  117,805  s(|.ni.,  which  was  to  be  i)laced  within  the 
1  ()(),()()()  s(|.in.  available  under  the  new  arrangement.  The 
sti'eet  frontages  were  likewise  to  be  reduced  from  4,805.5 
m.  to    I, ()!)!». it  m.     The  reduction  in  area  of  15.1%   and 


REARRANGEMENT   OP   STREET   SYSTEM   IN   THE    CITY  OF  CEBU  IN  THE  PHILIPPINES 
The  new  streets  are  15,  20,  24  and  30  m.  wide 


ing  of  a  committee  to  devise  ways  and  means.  Eebuilding 
operations  were  prohibited  until  the  report  of  the  com- 
mittee with  surveys,  plans,  etc.,  was  rendered. 

The  area  burned  over  by  the  two  fires  was  29.1  acres, 
with  street  frontages  of  15,T66  ft.,  and  as  will  be  seen 
by  Figs.  1  and  2,  the  street  system  and  the  arrangement 
of  individual  lots  were  complicated.  The  property  was 
of  course  valuable.  Modernizing  the  area  meant,  natur- 
ally, the  straightening  and  widening  of  the  streets  or  the 
location  of  new  ones  on  a  modern  system.  The  only 
feasible  rearrangement  of  streets  was  necessarily  one  in 
wliich  practically  no  attention  could  be  paid  to  the  old 
lines.  And  obviously,  any  radical  departure  from  the  ex- 
isting arrangement  M'ould  play  havoc  with  the  prevailing 
ownership  of  property.  As  the  work  had  to  be  done  very 
economically  if  at  all,  no  buildings  of  any  great  value 
could  he  condemned.  Consequently  the  new  streets  must 
be  governed  in  their  location  by  the  existing  valuable 
buildings,  as  well  as  by  the  location  of  the  adjacent  and 
connecting  streets  and  plazas.  For  this  reason  the  main 
street,  Calle  Magallanes,  was  left  practically  the  same  in 
alignment,  but  with  its  width  increased  to  30  m.     Simi- 


•Coloiado   Springs.  Colo. 


(he  loss  in  frontage  of  2%,  furthermore,  had  to  be  accom 
plished  without  cost.  A  similar  attempt  in  the  Unite( 
States  would,  without  doubt,  have  been  attended  by  i 
sharp  rise  in  values  and  endless  litigation. 

As  a  first  step  in  the  process  the  area  of  each  lot  wa 
determined  by  planimeter,  after  being  surveyed,  and  it 
frontage  and  avera(je  depth  determined  by  scaling.   Table 
were  prepared  showing  these  results,  with  additional  coll 
umns  for  old  value,  new  depth  and  new  frontage.     FrOTi 
Fig.  2,  which  shows  the  typical  arrangement  of  lots,  |l 
will  be  seen  that  the  application  of  the  methods  employ&j 
was  largely  a  matter  of  judgment  in  a  great  many  case? 
In  other  cases,  such  as  lots  entirely  surrounded  by  othe 
lots  and  lots  having  frontage  on  alleys,  the  method  coul 
not  be  applied  at  all. 

The  next  step  was  the  preparation"  of  a  tajjle  or  scale  o 
values.  An  arbitrary  value  per  front  foot  for  each  su( 
cessive  10  ft.  in  depth  was  assumed.  Thus  the  first  10  f 
was  assumed  to  have  a  value  of  $20  per  front  foot,  the  sec 
ond  10  ft.,  $18 ;  the  third  10  ft.,  $16,  and  so  on  in  decreas 
ing  amounts.  A  lot  30  ft.  deep  would  thus  have  a  valu 
of  $54  per  front  foot.  The  assumed  values  were  flat,  d 
distinction  beino:  made  between  the  high  and  low  res 
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values.  It  was  I'lirtluT  arbitrarily  assiniu'd  that  tlic 
wider  and  straifjht  streets  would  enhance  tlie  value  of 
the  property  by  a  flat  10  per  cent.  From  these  assump- 
tions the  following  value  scale  was  prcpaied: 


Assumed 

Dept 

1 

Assumed 

Old  Value 

in  Feet 

New  Value 

$20.00 

10 

.i;22.oo 

US.  00 

20 

41  .so 

5t.0U 

30 

5i).40 

68.00 

40 

74. so 

80 .  00 

50 

SS.OO 

yo.oo 

60 

•lil.OO 

MS.OO 

70 

107. SO 

104.00 

SO 

114.40 

1  (IS.  1)0 

90 

lis. SO 

110.00 

100 

121.00 

112.00 

110 

123.20 

114. 00 

120 

125.40 

IIB.OO 

130 

127.60 

The  values 

Piv 

en 

are 

not    the 

ac 

ual 

ones 

u.'ied,   but   serve 

to   Ulustiato   the 

jnnci 

Pl 

I    invoU 

ed. 

l-'o 

•   de 

)ths    other    than 

shown  the  val 

ues 

were 

interpola 

ted. 

The  value  scale  was  used  as  follows:  Consider  an  old 
lot  30  ft.  in  depth  and  having  a  frontage  of  50  ft.  Its 
value  per  front  foot  would  be  $.>!  and  its  total  value  50 
X  $54,  or  $2,700.  'I'his  particular  lot  is  to  occupy  in 
its  new  location  a  space  80  ft.  in  depth.  Under  tlie  "new 
value"  heading  a  lot  80  ft.  deep  is  found  to  have  a  value 
of  $114.40  per  front  foot.  Therefore  the  frontage  of  the 
new  lot  would  be  $3,700  divided  by  $114.40,  or  23.6  ft. 
Its  new  area  would  be  1,888  sq.ft.,  as  against  its  original 
area  of  1,500  sq.ft.    A  typical  table  follows: 

, Old ^        , New ^ 


Name           j  fc  Q 

Juan    Cul 2  2fi  30 

Pedro    Cuan..      3  47  120 

J.    Bulayat. .  .7  S  75 
Jose      Cadon- 

gog   9  20  20 

D.  Macapugay  13  12  110 

V.    Leon 15  50  30 


«E 


7S0 

5,640 

600 


> 

•?1,404 

5.358 

808 

760 
1.344 


b 
18.8 
46.8 

7.0 

12.8 
11.8 


Q 
40 
80 
80 


1,500         2,700         22.3      100 


752 
3,744 

.560 

384 

944 

2,230 


It  will  be  seen  from  tlie  table  that  the  owner  of  a  deep 
lot  lost  and  the  owner  of  a  shallow  lot  gained,  in  area,  by 
the  readjustment.  The  cases  mentioned  are  not  actual 
ones,  but  merely  show  the  method  used.  The  only  lots 
that  remained  in  the  same  positions,  approximately,  were 
those  upon  which  permanent  buildings  were  situated,  and 
these  often  suffered  changes  in  area  and  boundaries.  The 
majority  of  the  lots  were  materially  changed  in  location, 
and  a  number  found  themselves  several  hundred  feet 
from  their  original  positions.  A  glance  at  Fig.  2  will 
show  that  this  must  necessarily  have  been  true,  as  there 
is  absolutely  no  resemblance  between  the  "Before"  and 
"After"  of  the  sketch.  Interior  lots  were  placed  upon 
alley  frontages  in  the  new  arrangement — the  alleys,  5  m. 
in  width,  being  wider  than  many  of  the  old  streets. 

Onk  New  Lot  Composed  of  Nine  Old  Ones 

To  have  made  these  extremely  radical  changes  legal 
in  the  ordinary  way — that  is,  by  the  transferring  of  small 
parts  of  original  lots  to  the  numerous  owners  of  the  new 
conflicting  lots — would  have  entailed  an  almost  endless 
amount  of  computing  of  intersections,  bearings,  distances, 
etc.  For  instance,  the  lot  designated  A  in  Fig.  2  is  made 
up  of  parcels  of  nine  old  lots.  To  have  made  the  trans- 
fer would  have  required  nine  se])arate  descriptions  and 
maps  and  nine  separate  deeds. 

In  order  to  eliminate  this  work  the  ((immittee  in  charge 
was  empowered  by  an  Act  of  the  l'hili])pine  Commission 
to  "acquire  title  to  all  lands  within  said  area  by  gift, 
session  or  transfer  from  present  claimants  of  said  lands, 
and  having  secured  title  to  said  lands,  is  empowered  to 
make  application  to  the  Court  of  Land  Registration  to 


have  the  title  of  all  laiid,<  within  said  area  registered  and 
confirmed  in  the  name  of  said  committee.  .  .  .  After 
the  title  to  said  lands  shall  have  been  registered  in  accord- 
ance with  the  preceding  paragraph,  the  committee  sliall 
convey  title  to  the  person  or  persons  or  corporations 
entitled  thereto  in  accordance  with  the  allotments  agreed 
upon  and  shown  on  plan  filed  with  the  application  in  the 
Court  of  Land  Registration." 

In  addition  to  the  original  hurned  area  a  plat  of  ground 
being  reclaimed  by  the  harbor  improvement  was  also 
platted.  This  area  is  .shown  in  the  lower  right-hand  coi'- 
ner  of  the  "After"  section  of  Fig.   1. 

The  work  seems  to  the  writer  to  be  remarkable,  not 
from  a  technical  standpoint,  but  as  an  example  of  what 
appears  to  be  high-handed  juggling  of  private  ])ro|)erty. 


A  


Before  0'       50'       lOO'     150       After 

PIG.    2.     REARRANGEMEN*    OF   LOTS    IN   CEBU 

The  individual  lots  were  changed  in  almost  any  manner 
that  would  insure  their  fitting  into  the  blocks  provided  for 
them,  much  in  the  same  way  that  a  jigsaw  puzzle  is  ])ieced 
together.  In  fact,  small  jneces  of  paper  representing  the 
lots  were  actually  used.  Small  discrepancies  in  area  were 
adjusted,  or  distributed,  over  adjacent  lots.  To  anyone 
who  has  been  engaged  upon  similar  work  in  the  United 
States,  Avhere  the  question  of  private  property  is  such  a 
bugbear  and  one  of  the  most  difficult  obstacles  to  he 
overcome,  the  work  will  stand  more  as  a  i)inl)lcm  in  bumaii 
nature  than  one  of  engineering. 

The  committee  having  the  work  in  charge  consisted  of 
the  Consulting  Pyngineer  to  the  Commission,  J.  W. 
Beardsley;  the  Provincial  Supervisor,  T.  Warren  Allen: 
the  Provincial  Fiscal,  Sergio  Osmena,  and  the  Munici|)al 
Presidente.  The  work  was  done  by  R.  F.  Moss  and  the 
writer  under  the  immediate  direction  of  T.  Warren  .\llen. 
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National  G«aard  dnif^imeer  Corps 

l\\  l-diis  I).  Kool'* 
Fow  civilian  cnfjiiu'crs  seem  to  hv  iiwiirc  tiiiit  tlicrc  now 
oxist  in  a  niiniiu'r  ol'  tlic  states  National  (Juan!  Ctn-ps  of 
Knjrinct'rs,  in  wliicli  tlii'.v  ran  jrt't  tlic  n'(|iiisitt'  tl•ainin;,^ 
ilrill  and  instruction  to  lit  tlicm  lor  initncdintc  service  as 
niilitaiT  enj^ineei's  in  (•■■ise  of  necessil\.  'I'Iicit  is.  liuwexrr. 
a  serious  (lellciencv   in  nuinhrr  nf  r<iiii|iiiiiics  ami  ;in  ii|p- 


ScM'lill  (li\i>icilis  liiiiV  lie  jrionped  in  a  field  iii-niv.  Tlle 
War  I  )c|piiitincnl  has  |prc|iared  plans  Tor  or^fanizinj,'  tiic 
nioliile  troops  (if  llie  rcj:ular  army  and  tlie  Xational  (Juard 
inio  Id  di\isions,  of  wlnili  I'.'  divisions  comprise  tlu' 
XalidHal  (liiard.  Al  prcscnl  lliere  is  ii  deficiency  ol'  i;{ 
bal  liiliiins  (iF  en;,Mneers  in  lln'  Xalional  (Juard  divisions. 
tlicre  liein;,^  only  eiudit  jiioneer  and  live  p(jnton  hattalions. 
'I'licre    is    llins   a    splendid    opportunity    for  en<rineerK   in 


FIGS.  1  TO  4.     ILLUSTRATING  ACTIVITIES  OF  22ND  CORPS  OF  ENGINEERS.  N.  G.  N.  Y.,  AT  BELVOIR,  VA. 

Fig,  1 — Heavy  pontoon  bridge  construction.     Fig.  2 — Building  canvas  pontoon  bridge.     Fig.  3 — Floating  piledriver  of  pontoon 

equipment.     Fig.  4 — Trencli  with  overhead  cover 


portunity  to  improve  the  situation.     The  following  is  a 
list  of  the  existing  organizations: 

state  Station  Strength 

Colorado Golden 1   compan.v 

lUinois Chicago 1  compan.v 

Iowa Iowa  City 1   company 

Michigan Calumet 1  company 

New  York New  York  City 2   battalions 

Ohio Cleveland 1   battalion 

Oklahoma Norman 1   company 

Pennsylvania Scranton  and  Philadelphia.  2  companies 

The  land  forces  of  the  United  States  are  divided  into 
the  mobile  army  and  the  coast  artillery.  As  the  basis  of 
organization  of  the  mobile  army  we  have  the  division — a 
self-contained  unit  made  up  of  all  Decessary  arms  of  the 
service.    At  war  strength  it  consists  of  about  22.000  men. 


•Assistant  Engineer,  Department  of  Bridges,  New 
City;  Lieutenant,  Corps  of  Engineers.  National  Guard, 
York. 


states  having  no  engineer  troops  to  form  and  organize 
units. 

One  pioneer  battalion  of  engineers  is  attached  to  a  divi- 
sion and  a  ponton  battalion  to  a  field  army.  A  pioneer 
battalion  consists  of  three  companies.  For  service  with 
infantry  divisions  a  pioneer  company  is  organized  as 
follows:  1  captain,  2  first-lieutenants,  1  second-lieuten- 
ant, 1  first-sergeant,  1  quartermaster-sergeant,  12  ser- 
geants, 18  corporals,  2  cooks,  2  musicians,  G-t  first-class 
privates  and  G4  second-class  privates — a  total  of  168 
officers  and  men. 

The  engineer  troops  of  Xew  York  State  as  now  organ- 
ized consist  of  a  pioneer  battalion  and  a  ponton  battalion 
known  as  the  "22nd  Corps  of  Engineers."  These  troops 
are  armed,  equipped  and  receive  the  same  instruction  and 
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(Ifill  as  the  U.  S.  En<i;inoers,  and  under  the  siii)ervision 
of  a  commissioned  ofTieer  of  the  Cor])s  of  Engineers,  U.  S. 
A.,  detailed  as  inspector-instnu-tor,  and  a  sergeant  from 
the  U.  S.  Engineers. 

The  armory  of  the  22nd  Corps  of  Engineers  is  at  lG8th 
St.,  near  Broadway,  New  York  City,  Lieut.-Col.  E.  W.  V. 
Lucas,  commanding.  Major  F.  W.  Whitely  is  in  com- 
mand of  the  pioneer  battalion,  and  Major  W.  S.  Conrow 
is  in  connuaud  of  the  ponton  battalion.  Capt.  E.  S. 
Thomas,  Corps  of  Engineers,  IT.  S.  Army,  is  inspector- 
instructor.  Drills  are  held  on  Thursday  and  Friday 
nights. 

During  the  year  the  training  drill  and  instruction  is 
divided  into  two  periods — armory  instruction  and  field 
training.  The  armory  instruction  is  botii  theoretical  and 
practical  and  is  given  during  the  period  between  Oct.  1 
and  May  1.  The  field  training  is  entirely  practical  and 
covers  outdoor  drill  and  instruction  given  at  camps, 
maneuvers,  etc.,  during  the  period  between  May  1  and 
Oct.  1.  Theoretical  instruction  consists  of  lectures,  quizzes 
and  examinations,  held  weekly  and  covering  all  military 
and  engineering  subjects.  Practical  instruction  is  given 
one  night  a  week  between  8:  15  and  10:  30  in  the  follow- 
ing subjects : 

Military — Infantry  drill,  militaiy  courtesy,  personal 
hygiene,  care  of  rifle,  care  of  uniform  and  equipment,  tent 
pitching,  rolling  blankets  and  packs,  signaling,  sighting  and 
aiming  drill,  indoor  target  practice,  bayonet  exercise,  guard 
duty,  map  maneuvers,   horsemanship. 

Engineering — Reconnaissance-map  reading,  use  of  sketch- 
ing board,  map  making,  topographical  symbols,  visibility 
problems,   photography,   map   reproduction. 

Field  Fortifications — Model  trenches  (sand  box);  model  of 
overhead  cover,  models  of  revetments,  models  of  obstacles, 
construction  of  flares,  construction  of  alarms. 

Bridges — Knots  and  lashings,  loading  ponton  equipment, 
assembling  pontons,  rigging  tackle,  constructing  shears  and 
derricks,  king-post  bridges,  trestle  bridges,  pile-driver  con- 
struction. 

Demolition — Precaution  in  demolition,  distinguishing  ex- 
plosives, splicing  powder  and  electric  fuses,  computation  and 
placing  charges,   construction   of   mines. 

The  work  covered  during  the  field-training  season  is 
performed  at  the  schools  of  application,  target  ranges, 
camps  and  maneuvers.  It  consists  of  infantry  drill  and 
exercises,  target  practice  and  the  construction  in  the  field 
of  engineering  works. 

In  1915  the  principal  Held  training  was  received  by 
each  battalion  during  a  period  of  two  weeks  at  Belvoir 
Tract,  Va.,  in  joint  camp  with  two  companies  of  U.  S. 
lOngineers.  Belvoir  Tract  is  situated  on  the  Potomac 
ifiver  about  15  mi.  below  AVashington.  This  site  is  well 
adapted  to  engineer  operations,  having  plenty  of  timber, 
and  a  river  bordering  on  the  camp  site  suitable  for  instruc- 
tion in  ponton  work.  The  reservation  is  of  sullicient  area 
to  permit  full  sway  to  be  given  in  actual  practice  of 
])ioncer  operation,  such  as  digging  trenches,  cutting  tim- 
i)er  and  executing  demolitions.  All  of  the  work  done  at 
this  camp  consisted  of  practical  field  engineering  and  was 
pronounced  by  all  taking  part  as  having  been  one  of  the 
most  instructive  camps  in  which  they  had  participated. 
The  accompanying  photographs  show  the  New  York  engi- 
neers at  work. 

A  provisional  company  from  the  22nd  Corps  attended 
the  state  camp  at  Fishkill,  N.  Y.,  for  a  period  of  a  month 
last  summer,  laid  out  the  camp  site,  constructed  the  water- 
works, built  bridges,  laid  out  and  supervised  the  construc- 
;ion  of  a  mile  of  trenches  by  the  infantry,  constructed 
land  mines  and  dismantled  the  water-works.     In  this  work 


the  engineers  were  thrown  on  their  own  initiative  and 
ac(|iiired  valuable  experience  in  cooperating  witii  other 
arms  of  the  service  and  gave  an  impression  as  to  the  true 
role  of  engineers. 

From  this  it  will  be  seen  that  the  kind  of  men  who  are 
best  qualified  for  this  work  and  who  should  join  engineer 
organizations  are  engineers,  l)oth  field  and  office  men,  con- 
struction superintendents,  and  foremen  and  mechanics, 
such  as  carpenters,  dock-builders,  timbermen,  riggers,  iron 
workers  and  railroad  men.  It  should  also  be  understood 
that  military  engineers  are  soldiers  first  and  engineers 
afterward.  A  large  number  of  the  officers  and  men  of  the 
22nd  Corps  are  practicing  civil,  mechanical  and  electrical 
engineers. 

In  New  York  men  enlist  for  three  years  and  are  re- 
quired to  attend  drills  one  night  a  week  between  Octobcsr 
and  May  and  to  attend  the  field  training  camp  for  about 
two  weeks  in  the  summer.  All  arms,  uniforms,  etc.,  are 
furnished  free  of  charge,  and  during  the  two  weeks  of  field 
training,  transportation,  rations  and  all  necessities  are 
provided,  with  pay  at  a  minimum  rate  of  $1.2.5  a  day  for 
enlisted  men.  If  a  man  is  unexpectedly  required  to  leave 
the  city  in  which  his  comi)any  is  located,  he  may  be 
dropped  or  discharged  and  taken  up  again  when  he  comes 
back,  receiving  credit  for  his  previous  service. 

The  training  in  punctuality,  order  and  businesslike 
methods  that  are  required  in  military  service  will  make  a 
man  more  valuable  in  civil  life.  There  is  everything  to 
gain  and  nothing  to  lose  by  joining  the  National  (iuard. 


of  Malntlairy  ISimgaEaeeiPS 

A  general  plan  of  organization  has  been  perfected  that 
provides  for  a  "Civilian  Volunteer  Eeserve  Brigade  of 
Engineers  for  California,"  to  be  officered  and  instructed 
by  specially  qualified  engineers  and  retired  United  States 
engineer  officers.  There  is  to  be  one  olficer  of  the  Army 
Engineer  Corps  as  advisory  head.  The  state  has  been 
divided  into  three  sections,  and  one  regiment  of  eight 
companies  is  provided  for  each  section  between  Eureka 
and  San  Diego.  These  companies  will  have  senior-  and 
junior-grade  engineers  (civil,  mechanical,  electrical,  min- 
ing and  chemical)  as  commissioned  and  noncommissioned 
officers.  General  instruction  in  military  engineering  and 
infantry  tactics  will  be  given  the  officers  preparatory  to 
recruiting  for  the  enlisted  grade,  which  grade  will  not 
be  recruited  at  present.  This  will  remain  a  civilian- 
engineer  organization  prepared  to  volunteer  its  servic-es 
in  case  of  need.  Training  will  not  interfere  with  private 
business  and  will  follow,  as  much  as  possible,  in.structions 
as  ajiproved  by  United  States  Army  engineer  officers. 
During  the  coming  year,  at  least,  resignations  will  be 
accepted  promptly  in  case  it  is  found  advisable  to  give 
up  the  work. 

Company  headquarters  have  I)een  made  and  recruiting 
officers  api)ointed  for  San  Francisco,  Sacramento,  Grass 
Valley,  Eureka.  Oakland,  Berkeley,  Alameda,  Palo  Alto, 
San  Jo.^e,  Stockton.  Merced.  Fresno,  Bakersfield,  San 
Luis  Obispo,  Santa  Barbara,  Los  Angeles,  Santa  Ana, 
Riverside  and  San  Diego.  The  provisional  colonels  are 
W.  C.  Hamatt  and  G.  L.  Dillnian,  of  San  Francisco, 
and  C.  T.  Leeds,  of  Los  Angeles.  J.  D.  Swedberg,  of 
Oakland,  is  brigade  adjutant. 
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S)'.\()l'SIS — These  ((iiiinieiils  on  road  ctiiislriic- 
liiin  1111(1  iiKiiiiteiKince  tire  Hie  result  of  n  conliiiiieil 
jirrsoiKil  (lisiiissioii  between  the  editors  and  Mr. 
liipteij,  irho  lias  Inid  nniisiiid  o/iportinilties  to  slinli/ 
txith  ntiliiriil  luiil  uhintniiiil  di'Ifi  innilinn  <if  Snr 
York  Strife  rixuls.  ('iKniijtil  i  (unlil  imis  arc  dc- 
srrtlieil  irliirh  hiive  caused  oinr-d/i/irori'd  construc- 
tion to  become  inadei/uate.  Mctlmds  of  construc- 
tion and  maintenance  hnrc  liccii  dcrctoped  which 
lead  to  a  rc(isonid)Ie  ccrlniiih/  of  siirci'ss — prorlded 
ample  finn/s  arc  iiiiiilc  unnlidilr. 

It  is  possil)lc  that  the  pi'cvaK'iu  c  of  (•()in|)lainls  in  sonic 
sections  of  \o\v  York  State  may  bo  duo  to  roads  whicli 
are  in  so  poor  condition  that  they  cannot  be  properly  re- 
paired without  the  expenditure  of  nioi-e  money  than  is  at 
the  disposal  of  the  Highway  Department.  This  would  be 
the  case  where  the  roads  had  been  improperly  built  for 
the  traffic  now  going  over  them,  and  where  tliev  had 
deteriorated  so  rapidly  that  the  lighter  methods  of  main- 
tenance would  not  keep  them  in  condition. 

In  dealing  with  this  subject  of  road  nuiintcnance  in  New 
York,  we  must  bear  in  mind  that  maintenance  as  handled 
today,  is  of  comparatively  recent  origin,  having  1)eon  car- 
I  led  on  along  any  definite  lines,  for  only  about  three  years, 
while  many  of  the  roads  are  from  six  to  sixteen  years  old. 

For  a  number  of  years  these  earlier  roads  were  subjected 
to  practically  nothing  but  horse-drawn  traffic,  and  their 
deterioration  was  comparatively  slow.  During  the  last 
few  years  this  traffic  has  almost  entirely  changed.  Al- 
though some  of  the  horse-drawn  traffic  yet  remains,  the 
volume  of  the  traffic  is  to  a  large  degree  made  up  of 
motor  vehicles,  ranging  from  motorcycles  to  heavy  trucks, 
and  in  place  of  the  horse-drawn  vehicle,  which  traveled  at 
a  speed  of  from  3  to  8  mi.  per  hr.,  greater  loads  now 
travel  at  a  speed  of  from  10  to  40  mi.  per  hr. 

The  Automobile  Dominates 

The  advent  of  the  high-speed  automobile  has  fnrtlicr 
demanded  a  smoothness  of  surface  that  was  never  dreamed 
of  with  the  horse-drawn  vehicle,  or  with  the  slow-moving 
motor  vehicle.  The  proof  of  this  as  between  the  horse- 
drawn  vehicle  and  the  motor  vehicle  is  not  necessary.  For 
proof  as  between  the  slow-moving  and  the  swift-moving 
motor  vehicle,  all  that  is  necessary  is  to  move  over  a  piece 
of  improved  highway  that  is  not  in  perfect  condition,  at 
10  or  15  mi.  per  hr.,  or  even  at  times  as  high  as  20  mi.  per 
hr.,  and  then  with  the  same  machine  move  over  this  same 
road  at  from  35  to  40  mi.  per  hr.  Inequalities  in  the 
road  which  merely  give  one  a  slight  rocking  sensation 
at  the  slower  speed  become  disagreeable  or  dangerous 
bumps  at  the  higher  speeds. 

To  determine  in  the  most  accurate  manner  what  is  the 
cause  of  the  present  condition  of  some  of  these  older  roads 
would  require  information  that  could  be  secured  only 
from  men  who  are  personally  familiar  with  these  roads 
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since  their  c((iii|ilcli<>ii  ;is  cunsl  nicliori  conlracfs.  As  it 
is  jiraclicaily  impo.ssiiile  to  inlerview  these  men,  it  is  neces- 
sary to  assume  the  conditions  from  our  knowledge  of  road 
construction  and  maintenance;  our  knowledge  of  general 
Irallic  conditions  as  outlined;  of  the  appropriations  inarh; 
by  Ihe  sl.-itc  for  nuiintcnancc  in  the  past  years;  and 
from  the  iact,  as  before  slated,  that  inaint(!nance  along 
really  delinile  lines  has  been  in  existence  for  a  compara- 
tively short  jiciiod.  These  assmnplions  may  best  be  pre- 
seiiled  in  a  dcscrij)lion  of  a  hypothetical  case. 

Let  us  assume  a  waterbound  road  constructed  of  two 
couises  of  broken  stone,  the  bottom  course  3  or  4  in. 
thick  and  the  top  course  2  or  3  in.  after  being  com- 
pacted— the  road  costing  about  $1  per  sq.yd.  of  pave- 
ment. For  the  sake  of  our  study  cither  one  of  these  types 
will  answer,  as  these  are  the  earlier  road  types.  Assume 
that  the  bottom  course  was  filled  with  fine  material  but 
not  puddled.  The  top  course  was  filled  with  fine  material 
and  puddled.  This  top-course  filler  was  in  practically  all 
cases  a  selected  material,  and  one  of  the  objects  to  be 
secured  in  puddling  it  was  to  get  it  as  nearly  waterproof 
as  possible.  Such  a  road  was  opened  to  horse-drawn 
traffic.  At  either  end  of  this  road,  which  varied  in  length 
anywhere  from  a  fraction  of  a  mile  to  7  or  8  mi.,  the  old 
road  conditions  obtained.  This  hypothetical  improved 
stretch  was  the  best  piece  of  road  the  users  had  ever  seen 
outside  of  a  city  or  large  incorporated  village,  and  every- 
one who  had  to  use  the  highway  of  which  this  improved 
road  was  a  part  was  pleased  with  it. 

How  A  Good  Road  Became  Inadequate 
If  a  few  raveled  spots  appeared  in  the  road  they  were 
given  little  attention ;  the  traffic  and  the  rains  many  times 
healed  these  spots,  as  there  were  no  swiftly  moving  vehi- 
cles to  throw  the  loose  stone  off  the  road  before  this  heal- 
ing action  could  take  place.  But  in  some  instances  these 
spots  did  not  heal.  Nevertheless,  it  was  a  small  amount 
of  fine  loose  stone  on  a  hard  foundation,  being  gradually 
ground  finer  and  finer  by  the  traffic  and  offered  little  or  no 
olistruction  to  the  movement  of  the  horse-drawn  vehicles. 
Maintenance  was  scarcely  thought  of.  The  years  went  on. 
The  horse-drawn  traffic  continued,  and  the  wear  of  the 
road  increased.  In  fact,  whether  it  was  a  2-in.  or  a  3-in. 
top,  in  many  cases  the  surface  was  worn  entirely  off  in 
spots,  some  of  these  spots  extending  quite  a  distance  along 
the  road.     This  after  the  passage  of  several  3-ears. 

The  automobile  was  then  appearing  as  a  factor,  and 
now  and  then  a  complaint  was  made  about  the  road  being 
rough — these  complaints  coming  not  from  the  old  slow- 
moving  traffic,  but  from  what  we  may  call  the  new 
medium-speed  traffic.  In  place  of  the  rhan  and  his  buggy, 
or  the  family  and  its  carriage,  we  had  a  few  automobiles 
moving,  let  us  say,  at  15  to  20  mi.  per  hr.  and  weighing 
a  ton.  While  even  then  the  auto  had  not  become  a  con- 
trolling factor  in  our  transportation  problem,  yet  the 
road  was  obviously  inadequate  for  the  new  conditions. 
Such  a  running  review  brings  us  up  to  about  1905. 

In  two  or  three  years  more  the  automobile  had  increased 
greatly   in  numbers,   and  it  was   determined  that  some 
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more  positive  Ijiiulcr  must  lio  used  to  hold  the  lop  course 
of  the  roads  togetiier.  So  in  li)()^  and  I'.IO.S  wo  liiid 
bituminous  material  being  used  as  a  liindor  in  the  con- 
struction of  a  portion  of  the  state  highways,  and  about 
this  time  or  soon  after,  the  cry  was  raised  that  the  roads 
were  being  built  for  the  automobilist. 

Three  or  four  years  more  i)asscd,  and  the  cry  becanu'  a 
reality.  We  were  building  roads  for  the  automobile  owner, 
because  the  automobile  had  become  the  most  numerous 
vehicle  on  the  highways.  More  and  more  of  the  new 
roads  were  being  bound  with  bituminous  uuiterial,  the 
only  bindei-  at  that  time  known,  which  would  meet  the 
conditions.  The  type  of  road  had  materially  changed.  It 
is  still  changing  today.  In  place  of  the  bottom  or  3  or  4 
in.  of  broken  stone,  we  are  building  with  G  in.  or  more 
of  larger  stone,  and  the  top  is  either  bound  with  bitumi- 
nous material  or  waterbound  and  bituminous  application 
put  onto  the  latter  as  soon  as  possible;  or  else  a  more 
e.xpensive  tyi)e,  such  as  concrete  or  brick,  is  put  in  place  of 
the  entire  stone  body.  The  costs  luive  jumped  up  to 
some  $1.50  per  sq.yd.  for  the  bituminous  carpeted  road, 
$1.50  for  the  cement  concrete,  $2.50  for  the  bituminous 
concrete,  and  to  $2.70  for  bricks 

The  construction  of  a  bituminous  top  required  entirely 
different  treatment  than  did  the  waterbound  top,  and 
engineers  and  contractors  were  both  ignorant  as  to  the 
methods  required.  It  took  several  years  to  learn  the 
most  essential  points  in  the  construction  of  a  maintenance 
top,  in  order  that  the  road  might  be  smooth  when  com- 
pleted— and  even  today  this  desirable  condition  is  not 
always  obtained. 

Maixtexaxce  Questiox  Arises 
The  maintenance  of  the  roads  constructed  prior  to 
1!)08  and  those  in  the  years  immediately  following  was 
left  almost  entirely  to  patrolmen  who  were  appointed 
because  of  the  political  ticket  that  they  voted.  The  ener- 
gies of  the  Highway  Department  were  devoted  almost 
exclusively  to  the  construction  of  new  roads  and  an  effort 
so  to  build  them  that  the  traffic  conditions  could 
be  met  and  criticism  stilled.  Looking  back  from 
the  present,  it  seems  almost  certain  that  the  engineers 
of  six  and  eight  years  ago  did  not  conceive  what  would 
be  the  traffic  conditions  of  today,  or  else  conditions  which 
they  could  not  control  prevented  doing  the  work  that 
they  desired.  From  year  to  year,  as  the  maintenance 
question  was  brought  more  forcibly  to  the  attention  of 
the  people,  it  was  passed  by  in  the  belief  that  it  would 

'Two  hundred  and  forty-two  waterbound  roads  built  be- 
tween 1898  and  1908  of  two  3-in.  courses  of  broken  stone  cost 
per  square  yard  of  pavement  $1.05,  or  per  square  yard  of 
roadway  $0.63;  61  waterbound  roads  built  between  1910  and 
1915  with  6  in.  of  foundation  stone  and  3  in.  of  top  stone  cost 
per  square  yard  of  pavement  $1.29,  or  per  square  yard  of 
roadway  $0.76;  126  bituminous  state  highways  built  between 
1911  and  1915  cost  per  square  yard  of  pavement  $1.42,  or  per 
square  yard  of  roadway  $0.S1;  130  bituminous  county  high- 
ways built  between  1911  and  1915  cost  per  square  yard  of 
pavement  $1.48,  or  per  square  yard  of  roadway  $0.79.  The 
average  cost  of  brick  roads  built  piior  to  1915  was  $2.67  per 
sq.yd.  of  pavement,  or  $1.48  per  sq.yd.  of  roadway.  The  cost 
of  concrete  roads  prior  to  1915  was  $1.40  per  sq.yd.  of  pave- 
ment, or  $0.72  per  sq.yd  of  roadwav.  The  average  cost  of 
bitulithic  roads  prior  to  this  date  (1915)  was  $2.42  per  sq.yd.  of 
pavement,  or  $2.26  per  sq.yd.  of  roadwav.  In  all  of  the  pre- 
ceding figures  the  total  cost  of  the  road  has  been  divided  by 
the  square  yards  of  pavement  actually  laid  for  the  first  cost 
shown  and  divided  by  the  total  square  yards  in  the  highway 
between  the  ditch  lines  for  the  second  cost,  the  distance  be- 
tween ditches  being  taken  at  a  theoretical  elevation,  as  shown 
on  the  standard  plans.  The  two  costs  given  for  bitulithic  are 
more  nearly  alike  than  the  similar  two  costs  for  any  other 
pavement;  this  is  because  a  very  small  portion  of  bitulithic 
w.as  built  outside  of  city  or  village  streets,  where  tlie  entire 
width  of  the  roadway  was  paved.  The  foregoing  costs  show 
an  increase  during  the  last  few  years  of  construction.  This  is 
due  primarily  to  the  heavier  roads  that  were  constructed  in 
this  latter  period. 


lie  met  providentially  in  some  manner  or  other;  the  de- 
jjartment  lived  from  year  to  year,  with  the  ever-present 
hope  that  enough  money  would  be  appropriated  to  put  the 
roads  in  pi-oper  condition,  although  each  year  without 
propel'  luaintenance  made  the  situation  more  nearly  im-- 
possible. 

Xo  one,  excepting  a  person  familiar  with  the  situation, 
realized  that  these  older  roads,  numbering  about  six 
hundred,  besides  many  of  the  later  ones,  would  liavc  to  be 
prnetieally  rebuilt  so  far  as  their  metal  was  concerned. 
or  eiitii-ely  resurfaced  in  order  to  give  the  highway  dc 
Muuided  by  the  automobile  of  later  date. 

Therefore,  in  regard  to  the  "earlier  roads,"  with  which 
it  seems  conservative  to  place  those  built  prior  to  1010  or 
1911,  their  present  condition  in  the  majority  of  cases  can 
be  attributed  to  improper  design  for  the  present  traffic, 
to  lack  of  knowledge  of  the  necessity  for  maintenance, 
and  finally  to  a  lack  of  money  to  cover  that  necessity  pro- 
vided it  had  been  recognized. 

Aside  from  the  earlier  roads  mentioned,  there  have  been 
many  hundreds  of  contracts,  aggi-egating  two  thousand 
miles  or  more  of  improved  highways,  which  can  go  into 
what  might  be  called  "later  construction" — and  "construc- 
tion" as  here  used  means  both  the  design  and  the  physical 
action  of  building  the  road. 

Maintenance  axd  Kecext  Construction 

In  regard  to  the  maintenance  of  these  later  roads,  their 
present  poor  condition  is  due  first  to  the  fact  that  it  had 
not  been  clearly  recognized  that  maintenance  must  start 
as  soon  as  the  road  is  opened  for  traffic,  and  that  some 
definite  surface  treatment  must  be  given  to  a  macadam 
road,  ivlieilier  waterbound  or  bituminous,  not  later  than 
two  years  from  the  date  of  its  completion,  if  this  road  is 
to  be  kept  in  good  condition. 

Secondly,  in  the  earlier  part  of  this  latter  stage  the 
men  in  charge  of  construction  had  nothing  whatever  to  do 
with  the  maintenance,  and  it  was  looked  upon  as  a  side 
issue.  Although  it  was  handled  by  the  general  depart- 
ment, nevertheless  few  of  the  men  cared  to  be  associated 
with  it.  The  roads  were  scattered  over  the  entire  state, 
some  of  them  in  almost  inaccessible  places,  and  the  man 
in  charge  of  a  district  had  an  extremely  large  territory. 
He  was  appointed  because  of  his  political  friends,  and 
to  take  a  day's  journey  to  look  at  four  or  five  miles  of 
country  road  could  readily  be  construed  as  a  waste  of 
energy. 

Although  it  was  reported  that  other  states  had  smooth 
and  beautiful  roads,  nevertheless  it  was  not  considered 
of  enough  value  to  the  state  to  pay  the  expenses  of  its 
employees  to  go  and  examine  these  roads,  and  for  the  first 
few  years  the  work  of  maintenance  seems  to  have  drifted 
along  without  any  definite  port  in  view  or  any  rudder  to 
guide  it.  This  condition  has  been  entirely  changed  within 
the  last  (wo  or  three  years. 

Today  the  maintenance  is  under  the  same  corps  of  men 
as  is  the  construction,  and  the  same  men  in  the  field  are 
held  responsible  for  the  maintenance  of  their  roads  as  for 
the  building  of  the  new  ones.  Fairly  definite  ideas  have 
i)een  formed  as  to  the  treatment  of  different  types  of  road.*, 
and  efforts  are  made  by  the  department  to  secure  the 
money  necessary  to  carry  out  these  ideas.  There  is  prob- 
ably no  executive  officer  in  the  department  today,  who 
has  authority  over  the  field  work,  but  who  knows  practic- 
allv  what  these  definite  ideas  are,  even  to  the  men  in  imme- 
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luul  Iruiii  oiu'  til  tliii't'  vt'iirs"  i'.\|)ciirii(('  ami  tlicic  is  no 
uxi'uso,  except  (lie  lack  of  i'linds,  why  tlic  loads  KJioiiid 
not  lu'  in  condition  to  cnrrv  tlic  iircsciit  nulinnoliilc  IriiHic. 
From  the  reasons  ininicdinlcly  lidoii'  staled,  il  is  n  j'm  I. 
that  llir  ijiiestion  of  siinr.ssful  iiniinlriitiiiic  tiiddij  rests 
upon  (lie  iiioih'!/  avuilabic  and  thr  irHliiu/nrss  of  (lie  men 
to  ifoil,-  more  than  upon  any  physical  charaeleristie  ol'  liie 
roads. 

OiaiAMZATION  ()!■  MaINTKXANCK 

'i'he  physical  maintenance  can  l)e  divided  r(iu;,dily  info 
two  classes — heavy  and  liulit.  Heavy  inaiiiteiiaiuc  is  thai, 
work  whicli  riMpiires  a  more  or  less  complex  or<j;ani/ation 
and  plant  and  would  include  the  reconstruction  and  resiir- 
t'aeinsi  of  roads,  the  widening  of  the  macadam,  etx^'.  This 
heavier  nuiintenance  costs  from  $;5,()0()  to  .$(!,()0()  per  mi. 
and  resnlts  in  constructing  a  new  wearing  surface  for  the 
road,  besides  strengthening  weak  ])laccs  hy  jiutting  iu 
new  foundation,  etc.  The  report  of  Fred  W.  Sarr,  Second 
Deputy  Highway  Commissioner  to  the  Hon.  Edwin  Duf- 
fcy,  Commissioner,  dated  Jan.  1,  lOK!,  states  that  during 
the  year  l!)!.")  the  average  cost  of  resurfacing  and  recon- 
struction on  about  5%  of  the  total  mileage  of  improved 
highways  was  $5,.'>00  i)er  mi.,  which,  figured  on  the  basis 
of  a  l(i-ft.  bituminous-macadam  road,  would  lie  equal  to 
about  (!0c.  per  sq.yd. 

The  lighter  work  consists  of  patching,  cleaning  the 
ditches  and  shoulders  and  applying  the  lighter  asphalt 
compounds.  This  work  takes  a  much  less  complex  organ- 
ization, both  of  men  and  machineiT.  Moreover,  this  latter 
class  of  nuiintenance  can  be  done,  and  is  usually  done, 
while  traffic  is  going  over  the  road,  while  the  former  main- 
tenance practically  requires  the  closing  of  the  road.  The 
cost  of  this  lighter  maintenance  is  divided  between  the 
patrol  as  now  organized,  maintenance  gangs,  and  contract 
or  day  labor  for  putting  on  the  light  asphalt. 

The  heavier  class  of  maintenance  can  probably  better 
be  done  by  contract,  but  the  lighter  class  can  l)etter  be 
clone  by  departmental  forces.  Much  of  it  is  and  always 
has  been  so  done,  particularly  the  cleaning  of  the  shoulders 
and  ditches  and  the  minor  patching,  which  is  taken  care 
of  by  the  patrolmen.  In  the  last  few  years  the  patrol 
situation  has  greatly  improved,  as  the  patrolmen  have  been 
put  under  the  division  offices  and  have  been  given  to 
understand  that  their  position  depends  upon  the  quality  of 
their  work  as  well  as  upon  their  politics. 

Owing  to  the  increase  in  the  mileage  of  bituminous 
roads  during  the  last  few  years  and  to  the  further  fact 
that  it  has  been  demonstrated  that  an  application  of 
light  bitimiinous  material  applied  about  every  two  years 
was  the  most  efficacious  maintenance  therefor,  there  has 
developed  a  practically  new  line  of  work  commonly  known 
as  "cold  oiling."  This  is  a  simple  operation  requiring  no 
organization  that  cannot  be  procured  in  the  neighborhood, 
and  a  comparatively  simple  plant  layout. 

The  time  at  which  this  application  is  made  is  important 
not  only  for  the  best  interests  of  the  physical  road,  but 
also  for  the-  traveling  public.  Moreover,  in  a  great  ma- 
jority of  cases  a  road  does  not  need  an  equal  application 
over  its  entire  length,  and  therefore  the  application 
should  be  frequently  varied.  These  two  elements  of  time 
and  variable  quantity  of  material  applied,  coupled  with 
the  simplicity  of  the  operation,  make  it  a  class  of  mainte- 
nance that  can  best  be  handled  by  the  department. 


The  cost  of  "lold  oiling,"  like  the  cost  of  the  heavier 
(lass  of  iiuiiiitcnancc  before  iiienlione<|,  varies  between 
quite  wide  limits,  dwiiig  to  the  many  factors  that  enter 
therein.  With  local  eoviiiiig  material  handy  and  easv 
In  iilitaiii,  this  work  can  ln'  done  as  low  as  ."Je.  per  8(|. 
vd.  On  the  other  band,  where  llu!  cover  for  the  hitund- 
iions  material,  or  cold  oil,  has  to  be  shipped  long  dis- 
tances i)y  rail  or  some  other  items  are  ex|)ensive,  the 
cost  can  easily  become!  w.  per  sej.yd. 

Owing  to  numerous  legal  complications,  as  well  as  other 
causes,  light  maintenance  by  the  department  has  not 
been  dcvelojH'd  as  economy  would  warrant.  Such  expan- 
sion would  entail  close  and  detailed  application  on  the 
jiart  of  much  of  the  organization,  and  the  development  of 
an  executive  ability  which,  along  certain  lines,  is  now  prac- 
tically dormant  under  the  contract  system. 

KFi'ixrr  ()!■'  \Vi;ATin;u 

The  detcrioi'ation  not  due  to  wear,  as  w(!ll  as  the  wear 
of  the  trallic  itself  upon  the  I'oad,  is  j)revente(l  and  com- 
pensated for  in  a  very  large  measure,  on  macadam  roads, 
both  waterbound  and  bituminous,  by  the  application  of 
the  light  bituminous  material  noted,  ])articularly  as  on 
all  of  these  applications  there  is  spread  a  thin  wearing 
or  blotter  course  of  sand,  fine,  clean  stone,  gravel,  iron-oi'c 
tailings,  or  some  similar  material,  which  takes  the  first 
wear  of  the  traffic. 

It  is  believed  that  the  jjhysical  factors  tliat  cause  deter- 
ioration (aside  from  normal  wear)  are  principally  frost 
and  the  deterioration  of  the  bituminous  binder.  In  some 
portions  of  the  state  the  frost  action  at  times  is  extremely 
severe,  particularly  upon  roads  that  have  not  proper  sub- 
drainage.  Roads  have  been  "blown  up"  by  frost  to 
such  an  extent  that  had  a  rooter  plough  gone  through 
them,  they  could  not  have  been  in  much  worse  condition. 
Such  effects  as  those  can  be  remedied  only  by  practical 
reconstruction. 

The  deterioration  due  to  the  reduction  in  the  binding 
quality  of  the  bituminous  material  can,  in  a  large  measure, 
be  offset  by  the  lighter  application  above  mentioned. 

IXTlCiaRBAX    MoTOl!    BlS.SES 

There  is  another  factor  that  is  becoming  more  and 
more  persistent,  which  in  the  natural  progress  of  events 
shortly  may  be  included  in  normal  wear,  but  which  has  in 
the  past  been  considered  to  give  abnonnal  deterioration. 
This  is  the  operation  of  motor-vehicle  lines  for  hire  be- 
tween villages  and  cities,  running  upon  a  schedule.  These 
vehicles  operate  at  all  seasons  of  the  year  when  they  arc 
able  to  traverse  the  road.  Although  the  ordinary  automo- 
bile traffic  is  heaviest  in  the  summer  and  fall,  when  the 
roads  are  in  the  best  condition  to  support  it,  this  auto- 
vehicle  traffic  operates  when  the  roads  are  soft  from  frost 
in  the  spring  and  when  they  are  alternately  freezing  and 
thawing  in  the  fall.  In  many  portions  of  the  state  they 
are  a  serious  menace  to  the  integrity  of  the  improved 
highways. 

There  are  other  abnormal  conditions  which  are  only 
local  in  effect  and  which  scarcely  need  be  considered  here, 
such  as  particular  factory  districts  and  mining  districts. 
Such  districts  as  these,  from  the  engineering  side,  demand 
special  treatment  in  design,  but  frequently  this  is  impos- 
sible owing  to  the  fact  that  many  other  interests  besides 
those  of  the  engineer  have  the  ability  to  control  the  design, 
through    the    power   to    regulate    the    money    available. 
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liojids  arc  being  extensively  constructed  and  successfully 
maintained  over  which  automobiles  can  be  operated  with 
comfort  and  safety  at  the  higher  rates  of  speed  earlier 
referred  to.  So  to  construct  these  roads  means  giving 
them  a  better  wearing  surface  than  was  contemplated  15 
vcars  ago;  more  diligent  and  careful  maintenance  is 
essential.  I  have  in  mind  a  stretch  of  road  150  mi.  long, 
over  which  we  went  into  many  different  counties,  driving 
with  perfect  case  and  safety  at  an  average  speed  of  30  mi. 
per  hr.  The  condition  of  this  road  is  due  to  the  fact  that 
the  men  in  charge  are  constantly  watching  it  and  doing 
what  their  funds  will  permit  to  keep  it  in  proper  repair. 

It  may  be  well  to  say  something  here  in  regard  to  the 
man  who  knows  how  to  drive.  This  is  the  man  who  under- 
stands his  machine  and  obeys  the  law.  He  is  the  man 
who  can,  in  the  country  where  the  road  is  clear  and 
smooth,  and  with  a  so-called  high-power  car,  make  the 
hills  at  the  same  speed  that  he  travels  upon  the  level; 
he  slows  down  for  the  villages  and  doubtful  tralfic;  he 
takes  advantage  of  the  good  road  and  saves  his  machine  on 
the  bad  road.  Existence  of  such  a  class  of  drivers  is  not  a 
theory  but  a  fact ;  I  have  seen  men  who  would  travel  the 
distance  noted  at  the  speed  indicated,  and  yet  at  no  time 
with  the  clearest  and  best  road  in  the  country  did  they 
exceed  35  to  37  mi.  per  hr.,  cutting  their  speed  down 
as  low  as  15  and  20  mi.  per  hr.  in  the  villages.  Such  a 
driver  with  a  clear  road  will  travel  at  from  30  to  33  mi. 
per  hr.  up  hill  and  down  for  hours  at  a  time,  where  one 
who  does  not  understand  his  machine  thoroughly  will  be 
operating  it  at  better  than  40  mi.  per  hr.  to  make  the 
same  average  speed.  It  is  these  higher  rates  of  speed 
which  demand  the  smoother  road  and  whir^h  cause  many 
of  the  criticisms  that  come.  It  is  these  extreme  rates 
of  speed  which  require  the  better-bound  roads. 
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There  are  a  few  points  regarding  approximate  methods 
of  stream  gaging  which  are  not  at  present  presented  with 
any  degree  of  clarity  in  textbooks  devoted  to  this  subject. 

If  a  large  number  of  velocity  measurements  be  made  at 
varying  depths  in  a  stream  and  these  velocities  plotted, 
the  resulting  curve  can  be  closely  approximated  by  a 
parabola  with  axis  horizontal  at  the  point  of  highest 
velocity,  varying  values  of  the  parameter  {latus  rectum) 
being  used  to  give  the  correct  curvature.  The  following 
discussion  depends  on  this  fact. 

The  area  inclosed  by  ahcdc  is  proportional  to  the  dis- 
charge in  a  section 
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This  is  also  equal  to  the  mean 
velocity,  as  he  =  unity. 
Let  t/j,  y.^  and  y^  be  the  depth 
of  measurements  made  in  approximate  method 
1.  One-Point  ]\Iethod— 0.(i  depth. 
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u^"^  —  2ii,a  +  a  —  i/j  =  0 
It  is  evident  that  the  only  value  of  y  which  will  sati.sfy 

this  equation  is 

tj,  =  a  +  Va"  —  a-l-r 
As  a  varies  from  zero  to  0.5,  it  is  evident  that  tJic  one- 
point  method  gives  only  very  approximate  results. 
2.  Two-Point  Method— 0.2  and  0.8  depth. 
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%  —  2a  +  2a  {y,  +  ;/,)  -  ///-'  — ,y,^  =  0 
//j  =  0.2  and  ij.,  —  0.8  very  nearly  satisfy  this  equation 
and  eliminate  the  effect  of  variations  in  a,  which  is  most 
desirable;  y^   —  0.21  and  y.,  =  0.?9  will  give  sligiitly 
more  accurate  results. 

3.  Three-Point  Method— 0.2,  O.G  and  0.8  depth. 
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or 

1  _  3fl  +  2a  ( /y,  -\-  y,  -f  y, )  —  y,^  —  y^^  —  y.r  =  0 
It  is  evident  that  y^  =  0.2,  y.,  =  0.(\  and  y^  =  0.8  do 
not  satisfy  this  equation  and  do  not  eliminate  the  effect 
of  variation  in  a;  y^  =  0.15,  y.,  =  0.5  and  y^  =  0.85 
eliminate  a  and  satisfy  the  equation. 

The  points  I  have  tried  to  bring  out  are :  (1)  The  one- 
point  method  (O.G  depth)  is  only  very  approximate,  but 
will  be  correct  for  a  =  0.15.  (2)  The  two-point  method 
(0.2  and  0.8  depth)  is  very  nearly  theoretically  correct 
and  gives  correct  results  (see  table  in  Iloyt  and  Gro\er)  ; 
also  that  0.21  and  0.T9  depth  would  be  a  little  more  nearly 
correct.  (3)  The  three-point  method  (0.2,  O.G  and  0.8 
depth)  is  not  as  accurate  as  the  two-point  method,  which 
is  corroborated  by  the  previously  mentioned  table.  If 
the  three-])oint  method  is  to  be  used,  I  would  suggest 
0.15,  0.5  and  0.85  depth.  (4)  If  the  mean  of  (n)  points 
is  to  equal  the  mean  velocity  in  a  vertical,  the  points 
should  be  selected  to  eliminate  (a)  and  satisfy  the  follow- 
ing equation 

3  —  >ifi  +  ~«  (y,  +  ,V2  +  ?/s  H — yn)  —  y,^  —  y^ 
-  y,'  -  yn'  =  0 


HeatInK  Stnnilnril  for  c;nM — The  Public  Service  Commission 
for  tho  First  District,  State  of  New  York,  is  about  to  establish 
stations  in  all  boroughs  of  the  city  for  the  purpose  of  test- 
ing the  heating  value  of  gas  supplied  by  the  gas  companies  in 
this  district.  The  law  at  present  requires  the  testing  of  gas 
as  to  its  illuminating  power  only.  While  the  law  requires  a 
standard  of  22  cp.  for  gas  supplied  in  the  first  district,  the 
value  of  such  a  standard  is  questioned  at  the  present  time, 
when  comparatively  few  open-flame  burners  are  used,  when 
mantle  lamps  are  extensively  employed  and  when  gas  is  tised 
largely  for  heating,  cooking  and  power  purposes. 


'This  equation  is  put  in  somewhat  different  form  In  "River 
Discharge,"  by  Hoyt  and  Grover. 
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Meimiiplhins  Flood  Protlectioini 


SYNOI'SIS — liisiiif/  flood  levels  in  the  Missui.sip/n 
River  made  iiecessarif  the  profrrHon  from  iiiiiiidn- 
tion  of  a  low-lijiiuj  tract  in  Ihr  Cili/  nf  Mrni/iliis. 
A  levee  with  concrete  core  vull  has  been  huill  in 
front  of  this  tract,  and  a  inniipimj  station  lifts  tlir 
water  drain  in;/  from  the  trrritor;/  hark-  of  the  levee 
when  the  river  is  in  flood.  Water  drainin;/  from 
hiyher  elevations,  which  would  otherwise  flow  to 
the  pumpint/  station,  is  intercepted  and  disclianjed 
to  the  river  through  two  lanje  tunnels  driven 
through  soft  ground  with  considerable  difjicultg. 

The  City  of  .Mem])liis,  Tomi.,  has  iK-arly  toini)lete(l  ex- 
tensive works  to  iiiai\e  the  city  secure  ajjainst  daniajje  hy 
high  water  in  the  Mississippi  River.  During  tlio  Mi.ssi.s- 
sippi  Hoods  of  1!)12  and  1!)1.'5  the  newspai)er  reports 
gave  the  impression  that  a  krge  i)art  of  the  city  was  inun- 
dated by  tlie  high  watci-  in  tlie  Mississippi.  Fortunately 
for  Memphis,  this  was  not  the  case.  Most  of  the  city 
stands  on  the  high  blurt's  that  bound  the  Mississippi  on 
the  west  and  are  at  an  elevation  of  150  to  200  ft.  above 
low-water  mark  in  the  river. 

Prior  to  the  year  1900  no  flood  in  the  Mississippi  ever 
caused  any  damage  in  Memphis.  About  that  time,  how- 
ever, the  extension  of  the  levees  protecting  the  St.  Francis 
basin  on  the  west  bank  of  the  Mississippi  prevented  the 
flood  waters  of  that  stream  from  overflowing  an  area  of 
land  some  50  mi.  wide  to  the  west  of  the  river,  and  it 
became  evident  that  flood  levels  in  ]\Iemphis  were  to  be 
much  higher  in  the  future  than  in  the  past. 

In  1903  the  Mississippi  at  Memphis  reached  a  stage  of 
40  ft.  above  low  water,  and  some  lands  in  the  northern  part 
of  the  city  lying  along  the  banks  of  the  Bayou  Gayoso 
were  flooded.  This  bayou  is  a  small  dry  creek  that  rises 
in  the  southern  part  of  the  city  and  discharges  near  its 
northern  boundary.  In  order  to  protect  the  property 
along  the  lower  regions  of  the  bayou  from  being  over- 
flowed, levees  were  built  along  the  lower  course  of  the 
stream  at  an  elevation  to  withstand  the  backwater  from 
a  flood  of  41  ft.  in  the  ilississippi. 

This  system  gave  satisfactory  protection  until  1912, 
when  at  the  time  of  the  floods  which  devastated  Ohio  the 
Ohio  Eiver  rose  to  an  unprecedented  stage  and  it  became 
evident  that  all  previous  flood  heights  at  ileniphis  would 
be  exceeded.  Rush  work  was  begun,  raising  the  levees 
along  Baj'ou  Gayoso  and  they  successfully  held  the  water 
until  a  stage  of  42  ft.  was  reached,  when  they  broke  and 
the  land  back  of  them  was  overflowed.  The  Mississippi 
rose  to  a  stage  of  451/2  ft.  and  would  have  gone  to  48  ft. 
at  least,  had  not  the  levees  protecting  the  Arkansas  bot- 
tom lands  on  the  west  side  of  the  river  broken  and  allowed 
the  flood  waters  to  discharge  there. 

It  was  seen  that  to  protect  the  flooded  area  from  future 
damage  a  different  plan  would  have  to  be  adopted.  While 
some  urged  that  the  conditions  in  1912  were  unprece- 
dented and  need  never  be  expected  again,  action  was 
hastened  by  a  recurrence  of  the  flood  in  1913,  when  the 
river  reached  a  stage  of  46%  ft.  It  was  determined,  after 
careful  consideration,  that  in  order  to  make  the  low-lying 
lands  in  North  Memphis  safe  against  overflow,  a  flood 
of  50-ft,  stage  in  the  Mississippi  must  be  guarded  against. 


Tiic  IJoiini  ol  Gommissioncrs  of  Mcnipliis  instnutcd  \\\v 
City  Kngineer,  .1.  H.  Weatherford,  to  pre])are  plans  for 
flood  piotcclion. 

Three  (lillVrcnt  plans  were  studied.  Tiic  first  phm  ])ro- 
posed  the  raising  of  all  streets  in  the  Hooded  area  to  an 
elevation  tiiaf  would  bring  them  above  a  50-ft  flood,  'i'lie 
second  plan  was  for  the  building  of  a  complete  system  of 
storm  sewers  tiiroughout  the  entire  city,  witii  ])umpH  to 
disciiarge  tlie  storm  water  falling  below  the  50-ft.  con- 
tour during  seasons  of  high  flood,  lioth  tiiese  plans  were 
found  to  involve  a  cost  greater  tiian  was  justifled.  The 
plan  finally  adojited  may  be  readily  understood  by  exam- 
ination of  the  accompanying  sketch  map  (Fig.  1).  It 
involves,  first,  a  levee  along  the  river  front  near  the  out- 
let of  Bayou  (Jayoso,  protecting  the  land  along  its  lower 
course  from  overflow  l)y  l)ack  water;  second,  the  diver- 


FIG.   1.     SKETCH   MAP   OF   FLOOD-PROTECTION   SYSTEM, 
MEMPHIS,  TENN. 

sion  of  the  flow  in  the  u]jper  reaches  of  the  bayou  into  the 
river  by  gravity ;  and,  third,  at  the  mouth  of  the  bayou  a 
pumping  station  capable  of  discharging  the  remaining 
flow  in  that  stream  into  the  river  in  time  of  flood,  as  well 
as  the  sanitary  sewage  and  storm  water  from  the  low- 
lying  section. 

A  levee  about  6,000  ft.  long  was  built  along  the  river 
front  to  prevent  backwater  from  the  river  entering  the 
valley  of  Bayou  Gayoso.  The  levee  has  a  minimum  top 
width  of  40  ft.  with  side  slopes  of  3  on  1.  For  a  consid- 
erable distance  it  was  necessary  to  avoid  the  land  damage 
resulting  from  the  slope  of  the  levee  on  the  land  side. 
Here  a  concrete  retaining  wall  with  vertical  face  was 
built  for  a  distance  of  2,380  lin.ft.  This  wall  has  a  face  10 
to  12  in.  thick,  is  14  to  26  ft.  in  height  and  is  held  erect 
by  tension  counterforts  12  in.  thick.  The  crest  of  the 
levee  was  placed  at  an  elevation  of  52.5  ft. 

The  site  of  the  levee  was  covered  with  a  deposit  3  to 
15  ft.  deep  of  cinders,  bark  and  slabs.    Under  this  were 
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strata  of  river  silt,  quicksand,  chi}',  jCc,  as  shown  on  the 
accompanying  section  (Fig.  2).  A  line  of  35-lb.  United 
States  steel  sheet  ])iling  was  driven  through  the  soft 
material  into  a  hard  blue  clay  at  a  depth  of  35  to  50  ft. 
Tiie  piles  were  driven  with  a  2,500-lb.  drop  hammer. 
Concrete  walls  were  built  on  top  of  these  steel  sheet  piles; 
and  where  the  core  wall  was  built  inside  the  earth  levee, 
an  e.\tra-long  steel  pile  was  left  every  9  ft.,  extending  up 
above  the  other  piles  to  a  height  of  46  ft.  on  the  gage,  or 
(i  ft.  below  the  top  of  the  levee;  540  ft.  of  core  wall  of 
this  tyi)e  was  constructed.  The  steel  piling  cost  $29.84 
per  ton,  and  the  cost  of  hauling  and  driving  was  9.9c. 
per  sq.ft. 

The  city  furnished  and  drove  the  sheet  piling,  did  the 
stripping  and  built  the  concrete  walls.  The  cartli  filling 
in  the  levee,  amounting  to  about  200,000  cu.yd.,  was  done 
by  the  Illinois  Central  R.R.,  which  will  occupy  the  top 
of  the  levee  with  its  tracks. 

The  Pumping  Station 

The  entile  drainage  area  of  Bayou  Gayoso  is  4,900 
acres,  but  2,770  acres  in  the  upper  part  of  this  area  was 
drained  by  gravity  to  the  river  tiirough  two  intercepting 
tunnels  as  shown  in  Fig.  1.  This  left  an  area  of  2,130 
acres  tributary  to  the  pumping  station.  It  should  be 
understood,  however,  that  it  is  only  necessary  to  pump  the 
llow  from  this  area  during  periods  of  high  flood.  At  all 
ordinaiy  times  the  flow  of  the  bayou  will  discharge  into 
the  river  by  gravity.  Further,  to  reduce  the  time  during 
which  pumping  will  be  necessary,  the  old  levees  along  the 
bayou  were  retained,  so  that  it  is  not  necessary  to  begin 
pumping  until  a  stage  of  40  ft.  is  reached  in  the  river. 
This  also  reduces  the  pumping  lift,  since  it  is  not  neces- 
sary to  lower  the  level  of  the  water  in  the  bayou  l)elow 
35  ft. 

From  a  careful  study  of  rainfall  records  it  was  deter- 
mined to  fix  the  maxinmm  runoff  on  the  area  drained  at 
1,1(50  cu.ft.  per  sec,  equivalent  to  a  discharge  at  a  rate 
of  2  in.  of  rainfall  per  hour  all  appearing  as  runoff.  The 
chance  is  so  small,  however,  that  such  a  period  of  maxi- 
mum rainfall  will  coincide  with  a  period  of  maximum 
Hood  that  it  was  deemed  sufficient  to  take  the  rainfall 
at  11/2  in-,  or  a  runoff  of  3,120  cu.ft.  per  sec.  To  reduce 
still  further  the  necessary  capacity  of  the  pumping 
station,  certain  areas  of  low-lying  land  of  little  value 
along  the  valley  of  the  bayou  were  purchased  for  use  as 
storage  reservoirs.  By  storing  the  peak  of  the  flood  in 
these  reservoirs  the  pumping  station  does  not  need  to  be 
of  so  large  capacity.  It  was  finally  designed  for  1,200 
( u.ft.  per  sec. 

Besides  the  water  flowing  down  the  bayou,  it  was 
necessai7  to  drain  the  lowland  behind  the  bayou  levees. 
A  storm  sewer  was  built  through  this  territory,  discharg- 
ing at  the  pumping  station.     A  large  part  of  the  city's 


sanitary  sewage  is  discharged  into  the  river  at  this 
location  through  a  48-in.  main  sewer.  Water  begins  to 
back  up  in  this  main  sewer  when  the  river  gage  reaches 
34  ft.  To  provide  for  this  situation,  a  bypass  has  been 
constructed  where  this  main  sewer  intersects  the  storm 
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PIG.    3.     PLAN   OF   PUMPING   STATION 

sewer  previously  referred  to,  so  tiiat  tlie  sanitary  sewer 
may  be  discharged  into  the  storm  sewer  at  times  of  flood, 
backflow  from  the  river  being  prevented  by  flood  gates 
in  the  sanitary  sewer.  The  discharge  through  this  storm 
sewer,  which  has  to  be  taken  care  of  at  all  times  of  high 
water  or  for  a  period  of  two  months  more  or  less  in  the 
average  year,  is  handled  by  separate  low-level  pumps  in 
the  drainage  pumping  station,  with  a  capacity  of  160 
cu.ft.  per  sec. 

The  pun!j)ing  station  is  founded  on  1,200  crcosoted 
yellow-pine  piles  driven  through  the  soft  material  to  the 
hard  blue  clay  below.  On  the  heads  of  these  piles  rests 
a  concrete  floor  3t{,  ft.  thick,  with  its  top  surface  6V^  ft. 
above  low-water  mark  (Fig.  4).  This  floor  carries  the 
pumi)ing  machinery  and  the  walls  of  the  building.  The 
west  wall,  which  forms  a  part  of  the  levee,  is  5  ft.  thick 
at  the  base,  reducing  to  2  ft.  thick  at  52  ft.  elevation. 
Under  this  wall,  as  under  other  part.s  of  the  concrete 
levee  wall,  interlocking  steel  sheet  piling  was  driven 
through  the  soft  material  to  the  impervious  blue  clay 
below.  This  concrete  wall  is  pierced  by  four  openings 
71/^x10  ft.,  controlled  by  rectangular  sluice  gates.  These 
gates  are  closed  only  during  flood  periods  in  the  river;  at 
all  other  times  they  are  o])cn  to  permit  the  water  in  the 
bayou  to  flow  into  the  river  by  gravity. 

At  an  elevation  of  36  ft.  above  the  foundation  floor  is 
a  reinforced-concrete  floor  of  the  beam  and  girder  type, 
supporting  the  machinery.  This  floor  is  carried  by  con- 
crete columns  from  the  foundation  floor,  and  these  col- 
unms  are  braced  near  the  middle  of  their  height  by 
concrete  struts.  The  building  is  60x 
160  ft.  long,  and  its  outside  walls 
are  of  concrete  to  an  elevation  of  52. 
Above  this,  concrete  pilasters  are  car- 
ried up  to  support  the  crane  girders, 
with  curtain  walls  of  red  brick  be- 
tween. Steel  trusses  support  the  roof, 
which  is  of  3-in.  concrete-slab  construc- 
tion reinforced  with  %-in.  rods  spaced 
6  in.  apart,  with  longitudimil  rods 
spaced  24  in.  apart,  the  concrete  being 
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coMTod  witli  Cart'v  romiwsition  rooliiif^.  Tlic  ruiiiHlalKiri 
I'lmcivU'  was  inixod  willi  rivor  niii  sand  aii<l  ;,Ma\cl  as 
u^fjropltr,  live  sarks  of  (.•eiiii'nt  lu'liii^  used  In  1  (ii.vd. 
Tlio  reiiil'oivud  roncroto  in  tlu-  sii|H'rslruitui('  was  inadc 
witli  iTuslu'd  liiiit'stonc  as  tlii'  aj,'j,'ru<i;ati',  six  sacks  oT 
iiMiieiit  to  1/.  yd.  of  .sand  and  1  yd.  of  cnislu'd  slonr 
(l::ii/o:5). 

'riio  main  puniiiini:  |ihint,  wliidi  is  ol'   1, 200  cu.!!.  per 
sei'.  rapai'it}',  is  oj)i'ral(.'d  wlicn  tlii.'  iimt  is  at  slaj^us  oi' 


i>  |ii()\idi'd  witli  an  automatic  vacuum  lircakcr.  As  soon 
as  the  current  supplied  to  the  motor  is  cut  oil',  cither 
purposely  or  hy  a((iil<'nt,  a  (l-in.  valve  is  autonuiticallv 
('|icncd,  |)erniittiii;;  air  lo  How  hack  into  the  top  of  the 
pnni|)  ciiand)er,  so  that  tlie  hack  How  of  water  throuj,di  the 
siphon  will  he  jjrevcntcd  hefore  the  pump  has  actually 
ceased  to  turn. 

.\t   the  Miiitli  ciiil  n\'  ihc  hnildiii;,'  is  a  circular  pumj) 
well   20   ft.    in   (iianictcr  containinif   two  3G-iu.    vcrtical- 


■->U-32r<->U 6c?' >k 5/'- 

FIG.    4.     CROSS-SECTION    THROUGH    PUMPING    STATION 


40  ft.  or  hiijher  and  wlien  the  flow  in  tlie  bayou  is  such 
as  to  require  its  operation.  The  low-level  pumping  ])lant, 
which  is  of  1(50  cu.ft.  capacity,  is  operated  when  the  river 
is  at  34  ft.  or  higher.  The  head  against  the  pumps  varies 
of  course  with  the  stage  of  water  in  the  river.  The 
main  plant  is  designed  for  a  maximum  head  of  15  ft.,  the 
low-level  plant  for  a' maximum  head  of  25  ft. 

The  main  pumping  plant  consists  of  four  'i2-in.  cen- 
trifugal pumps  mounted  on  horizontal  shafts  and  each 
driven  by  a  direct-connected  750-hp.  3-phase  50-cycle, 
(),250-volt  slip-ring  induction  motor,  with  a  normal  speed 
of  116  r.p.m.  The  pumps  are  set  on  the  machinery  floor, 
high  above  the  normal  water  level.  To  put  them  in  oper- 
ation the  motor  is  started  under  no  load,  the  pump  run- 
ner revolving  in  air.  When  the  pump  is  running  at 
speed,  vacuum  pumps  are  started,  which  exhaust  air  from 
the  pump  chamber  and  as  it  fills  with  water,  the  pump 
begins  operation.  To  prime  the  pumps  in  this  way  there 
is  a  battery  of  two  Connersville  rotary  vacuum  pumps  of 


shaft  centrifugal  pumps  of  80  cu.ft.  per  sec.  capacity,  each 
driven  hy  a  ;i00-hp.  (),l50-volt  induction  motor  at  105 
r.p.m.  As  already  explained,  these  pumps  handle  the 
flow  of  sanitary  sewage  and  the  storm-sewer  discharge 
from  the  low  district  and  greatly  reduce  the  time  during 
which  it  is  neces.sary  to  operate  the  large  pumps. 

To  protect  the  pumps  from  obstruction  a  screen  cham- 
ber 40  ft.  wide  is  located  on  the  east  side  of  the  building, 
in  which  is  placed  an  incdined  rack  30  ft.  high  and 
40  ft.  wide.  Suitable  screens  also  protect  the  low-level 
centrifugal  ])umps. 

Power  for  operating  the  pumps  is  supplied  by  the 
^lemphis  Con.solidated  Gas  and  Electric  Co.  by  a  special 
contrai't,  under  which  it  agrees  to  keep  sufficient  reserve 
power  available  for  operation  of  the  station  at  all  times. 
A  duplicate  transmission  line  from  the  power  station  to 
the  pumping  station,  about  3  mi.  long,  has  been  installed, 
of  which  21/2  mi.  is  underground.  The  pumping  station 
was  erected  by  the  James  Alexander  Construction   Co., 


FIG.  5.     PROFILE  OF  GATOSO  AVE.  TUNNEL 

400  cu.ft.  per  min.  free-air  capacity.  Each  pump  is  con- 
nected by  a  silent-chain  drive  to  a  20-hp.  electric  motor. 
There  are  no  valves  whatever  on  the  pipes  leading  to 
and  from  the  pump.  It  will  be  evident,  therefore,  that 
the  pump  chamber  acts  as  a  siphon.  In  case  of  failure  of 
the  current  and  stoppage  of  the  pump  at  a  time  when  it 
is  lifting  water  into  the  river  there  would  be  a  prompt 
reversal  of  the  flow  through  the  pump,  and  a  huge  stream 
would  be  discharged  back  into  the  bayou  under  a  head 
due  to  the  difference  in  the  level  of  the  water  inside 
and  outside.    To  prevent  this  reversal  of  flow,  the  pump 


2000^ 
FIG.  6.   PROFILE  OF  HULING  AVE.  TUNNEL 

Memphis ;  the  pumps  and  motors  were  installed  by  the 
Allis-Chalmers  JManufacturing  Co. 

As  shown  on  the  sketch  map.  Fig.  1,  the  Huling  Ave. 
tunnel  is  designed  to  intercept  the  drainage  from  1,620 
acres, near  the  head  of  Gayoso  Bayou.  The  tunnel  (Fig. 
6)  is  of  circular  section,  16  ft.  in  diameter,  and  extends 
eastward  from  the  river  1,925  ft.  At  the  river  end  it 
has  an  outlet  apron  or  spillway  125  ft.  long.  The  16-ft. 
tunnel  is  fed  by  an  8-ft.  circular  branch  830  ft.  long, 
9xl0-ft.  rectangular  branch,  125  ft.  long  and  an  8x14 
rectangular  channel  about  2,900  ft.  long.     The   16' 
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circular  sewer  is  lined  with  monolithic  concrete  22  in. 
thick,  the  lower  one-third  of  the  section  beinj^  faced  with 
vitrified  brick,  to  stand  erosion.  About  1,700  ft.  of  this 
structure  was  built  in  tunnel  and  the  remainder  in  open 
cut. 

The  tunneling  work  was  especially  noteworthy  because 
of  the  difficulties  encountered.  For  a  considerable  dis- 
tance the  depth  of  cover  over  the  tunnel  is  about  55  ft. 


incumbent  earth,  about  50  ft.  in  depth,  so  distorted  the 
shield  that  work  was  stopped.  The  top  of  the  .shield  was 
bent  in  about  a  foot,  and  the  working  platforms  were 
crumpled  up. 

I'lans  for  repairing  and  reinforcing  the  shield  were 
made  by  C.  H.  Hollingsworth,  superintendent  for  the 
contractors,  and  some  six  weeks  wore  spent  in  this  work. 
In  order  to  do  this  it  was  necessary  to  excavate  the  mate- 
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FIG.     S.      CROSS-SECTION     SHOWING 

THIRD   METHOD   OF   DRIVING 

HULING  AVE.   TUNNEL 


FIG.     10.      CROSS-SECTION     SHOWI.NG 

METHOD  OF  COMPLETING  LINING 

OF   HULING  AVE.   TUNNEL 


The  tunnel  was  directly  under  the  line  of  the  street  above. 
On  account  of  the  buildings  along  the  street  it  was  neces- 
sary to  use  great  care  not  to  cause  settlement  in  the  work 
of  excavation.  Work  was  started  at  the  river  end  with  a 
circular  steel  shield  21  ft.  in  diameter  and  9  ft.  long, 
driven  forward  by  16  hydraulic  jacks.  The  original  plan 
was  to  line  the  tunnel  with  oak  segments  4  ft.  long,  Gx8 
in.  in  section,  for  the  jacks  to  push  against.  Inside  this 
wooden  lining  the  concrete  lining  was  to  be  placed  accord- 
ing to  the  general  method  carried  out  in  the  Dorchester 
tunnel  under  Fort  Point  channel,  Boston,  described  in 
Engineering  News  of  Jan.  20,  lOlfi. 

The  shield  was  built  at  a  local  boiler  shop  and  weighed 
complete  about  16  tons.  Its  skin  was  made  up  of  %-in. 
plates  with  lap  joints  and  the  three  successive  rings  of 
plates  were  joined  by  telescopic  joints,  so  that  the  diam- 
eter of  the  shield  at  the  cutting  edge  was  about  21/2  iu. 
greater  than  the  diameter  at  the  tail.  Inside  the  cylinder 
thus  formed  were  placed  eighteen  6-in.  I-beams  running 
longitudinally  and  bolted  to  the  skin  of  the  shield.  These 
I-beams  were  3  ft.  long  and  were  placed  18  in.  back  of 
the  cutting  edge  of  the  shield  with  their  rear  ends  5  ft. 
in  front  of  the  tail.  A  4x-ix%-in.  angle  bent  to  a  circle 
was  riveted  to  the  skin  at  the  front  and  rear  of  these 
longitudinal  beams,  and  the  18  jacks  used  to  shove  the 
shield  bore  against  the  rear  angle.  A  pair  of  12-in.  chan- 
nels riveted  together  back  to  back  was  bent  to  circular 
form  and  placed  inside  the  longitudinal  beams,  and  there 
were  two  working  platforms.  There  was  no  other  interior 
bracing  and  it  will  be  seen  from  the  above  that  for  18  in. 
back  from  the  cutting  edge  and  for  5  ft.  in  front  of  the 

I  tail  there  was  no  bracing  whatever  for  the  skin  of  the 
shield. 
This  shield  was  forced  forward  by  LS  hydraulic  jac'ks 
of  5  in.  diameter,  sup])osed  to  operate  under  3,000  to 
5,000  lb.  pressure;  but  when  the  movement  of  the  shield 
was  too  slow,  the  safety  valve  and  automatic  stop  on  the 
hydraulic  pumps  were  removed  and  the  pressure  raised  to 
8^000  lb.  per  sq.in. 
After  the  shield  had  been  driven  forward  aliout  T5  ft. 
the  overload  from  the  jacks  and  the  pressure  of  the  super- 


rial  overlying  the  shield,  and  timber  around  the  shield 
so  that  it  was  entirely  exposed.  In  rebuilding,  only  the 
skin  of  the  old  shield  was  used.  In  this  was  placed  an 
entirely  new  system  of  interior  bracing  containing  46,000 
lb.  of  steel. 

Experience  proved,  however,  that  it  would  have  been 
better  to  have  replaced  the  outer  skin  as  well,  for  when 
the  rebuilt  shield  was  again  started  the  %-in.  shell  plates 
showed  a  tendency  to  bend  and  buckle  on  striking  the 
slightest  obstruction.  The  shield  was  forced  forward, 
however,  until  560  ft.  of  tunnel  had  been  completed.  The 
shield  then  failed  so  completely  that  it  was  decided  to 
abandon  this  method  of  tunneling  entirely. 

The  contractor  then  attempted  to  drive  the  tunnel  for- 
ward by  the  method  illustrated  in  Fig.  7.  Two  rectangu- 
lar drifts  10x11  ft.  in  size  were  driven  forward  on  each 
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FIG.    9.     LONGITUDINAL    SECTION    ILLU.STRATL\'G    THIRD 
METHOD   OF   DRIVING    HULING    AVE.    TUNNEL 

side,  leaving  the  material  between  and  above  tiiem  undis- 
turbed. Inside  these  drifts  concrete  was  placed  for  the 
haunches  of  the  arch.  Then  a  top  drift  was  carried  for- 
ward large  enough  to  include  the  ui)per  half  of  the  arch 
ring,  the  timbering  supporting  this  drift  footing  on  the 
concrete  already  placed.  Inside  this  drift  the  upper  half 
of  the  lining  was  built,  and  to  complete  the  tunnel  the 
core  of  earth  at  the  bottom  was  removed  and  the  invert 
was  closed. 
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'I'liis  iiu'tliod  WHS  ('noiiiiously  i'.\])('n.'iivt'  for  the  con- 
tractor, since  he  was  plmiii;,'  ilouhic  the  (luiiiitity  of  con- 
cri'tf  he  received  pay  I'or  and  was  removing,'  a  considerable 
e.xi'ess  of  eartli  lor  which  he  received  no  compensation. 
In  adilition  to  this  the  methods  used  left  voi<ls  at  the 
junction  of  the  side  drifts  and  the  lop  drirt-  mihI  the 
leakajre  of  air  was  ,so  great  that  it  jirovcd  inijiossihlc  to 
liolil  sullicient  air  pressure  to  keep  back  the  water  in  tiie 
lower  sand  strata.  'IMicsc  dillirultics  increased  so  rapidly 
that  the  contra(t(>i'  was  auani  shut  down  after  niakin.L,'' 
only  ."iS.')  ft.  additional  and  rc(piirc(l  to  siibnnt  still  an- 
other method. 

I''i\Ai,  Mi;riioi)()\   lluLiNd  Ave.  Tunnel 

The  new  method,  which  may  be  termed  a  Hying  arcli 
method,  was  authorized  since  the  arch  could  be  built 
entirely  in  a  hard  sandy  clay  strata  entirely  above  the 
water-bearing  sand.  It  seemed  probable,  also,  that  air 
pressure  could  be  dispen.sed  with,  but  this  was  not  dom-, 
the  w'ork  being  carried  on  under  from  5  to  10  lb.  of  air. 

The  method  u.sed  was  to  drive  a  top  drift  with  poling 
boards  supported  by  10  in.  standard  l-boams  5  I't.  centers 
as  in  the  j)rcvious  section,  the  beams  ordered  for  that 
work  being  used;  these  beams  resting  on  1(5x1  (J-in.  oak 
blocks  having  a  net  length  of  5  ft.  as  shown  in  Figs.  8, 
9  and  10.  After  drifting  about  50  ft.  ahead,  a  section  of 
form  was  placed  and  the  arch  concreted;  five  1-in.  rein- 
forcing rods  were  placed  as  shown  at  the  external  lower 
edge  of  the  side  walls. 

The  top  drift  w'as  driven  and  concreted  the  remaining 
730  ft.  before  any  further  work  was  done  on  the  bottom. 
On  completion  of  the  arch  a  section  about  15  ft.  long 
immediately  adjoining  the  end  of  the  completed  invert 
was  excavated  and  lined  with  the  oak  cants,  which  had 
been  purchased  for  use  with  the  shield,  the  water  being 
held  back  by  the  air  pressure.  Ten  feet  of  this  section 
was  then  lined  with  concrete  and  10  ft.  additional  was 
then  excavated,  and  lined  and  so  on. 

All  this  tunneling  work  was  done  under  compressed  air 
at  5  to  9  lb.  pressure.  The  voids  back  of  the  lining  were 
filled  with  grout,  and  so  thoroughly  was  the  grouting 
done  that  in  some  cases  the  grout  was  forced  u])ward  until 
it  appeared  on  the  street  surface.  The  contractor  for  this 
work  was  the  Southern  Asphalt  and  Construction  Co.  The 
contract  price,  which  included  the  portion  built  in  open 
cut,  was  $230,000. 

The  Gayoso  Ave.  Tunnel 

The  Gayoso  Ave.  tunnel  drains  1,150  acres  below  the 
area  intercepted  by  the  Huling  Ave.  outlet.  The  tunnel 
(Fig.  5)  has  275  ft.  of  outlet  section  of  special  form, 
2,805  ft.  of  15-ft.  circular  section,  1,155  ft.  of  8-ft.  cir- 
cular section,  an  lll^-ft.  section  420  ft.  long  and  a  6-ft. 
rectangular  branch  570  ft.  long.  The  whole  work  was 
built  by  Thomas-Hammond  &  Hickey  Brothers  Co.,  the 
contract  price  being  $218,000.  The  15-ft.  tunnel  is  lined 
with  monolithic  concrete  20  in.  thick,  where  built  in  tun- 
nel, and  reinforced-concrete  12  in.  thick  in  open  cuts. 

The  circular  tunnel  section  was  lined  with  20  in.  of 
concrete  and  was  built  by  the  shield  method,  using  wood 
lagging  or  cants.  The  shield  was  19  ft.  10  in.  outside 
and  9  ft.  long — the  outer  shield  being  of  %-in.  plates, 
stiffened  by  two  %-in.  annular  plate  ribs  and  angle  irons 
and  had  an  interior  cylindrical  lining  about  16  ft.  in 
diameter  and  41/2  ft.  long  leaving  a  3G-in.  tail  shield  and 


and  IH-in.  cutting  edge.  'I'herc  was  one  horizontal  plat- 
form on  the  ceiitiM-  line  of  the  shield.  This  shii^ld  was 
forced  forward  by  H!  Wat.son-Stillman  hydraulic  jacks 
'I'/.-in.  dianiclcr  and  2  1-in.  stroke  under  ab(mt  1,000  tr) 
'),()00  lb.  water  pi'cssuic.  The  jacks  ])ushed  against  the 
lining  of  ()Xl-in.  cants  about  I  ft.  long  with  their  outer 
surface  <-nt  to  a  9  ft.  10  in.  radius.  The  cants  were  placcil 
from  the  bottom  ujiwanl ;  the  two  cants  at  the  top  were 
set  iiy  placing  one  end  of  each  against  the  other  cants  of 
the  ling  with  the  other  ends  together  and  forcing  these 
ends  Imck  with  a  jack.  'I'he  cants  were  laid  to  break 
joints  and  were  ordinarily  s|)ikcd  to  the  next  ring  back 
to  hold  them,  but  we're  so  (iinily  interlocked  by  the  pres- 
sure against  them  as  to  render  them  extremely  rigid  when 
in  place,  '^riie  cants  comj)rcssed  under  pressure  about 
10%,  10  ft.  of  wood  making  approximately  9  ft.  of  lining. 
Pine,  gum  and  oak  were  used  in  the  order  named,  the 
])ine  failing  utterly  and  the  gum  being  abandoned  in  favor 
of  the  oak. 

Occasional  troui)le  was  Iwul  from  the  lining  break- 
ing under  the  jack  ])ressure,  making  it  very  hard 
to  keep  the  shield  on  line  and  grade;  but  after  placing,  no 
settlement  could  be  detected  by  measurement  of  the  sides 
or  roof,  though  the  shield  was  at  one  time  200  ft.  in  ad- 
vance of  the  concrete  lining. 

Excavation  was  pushed  continuously  with  three  8-hr. 
shifts,  being  discontinued  ordinarily  only  during  concret- 
ing. Progress  averaged  about  5  ft.  for  each  8-hr.  shift, 
and  including  all  delays  averaged  10  ft.  per  day. 

The  material  encountered  was  a  hard  clay  varying  to 
a  hard,  sandy  clay  for  the  top  two-thirds  and  a  fine,  water- 
bearing sand  for  the  lower  one-third.  Practically  the 
entire  length  of  tunnel  was  built  under  air  pres.sure  of 
5  to  10  lb.  All  excavation  and  materials,  except  concrete, 
were  hauled  with  one  electric  locomotive,  using  current 
from  overhead  trolley,  and  were  locked  into  and  out  of 
the  tunnel.     A  single  track  line  with  turnouts  was  used. 

Mixing  and  Placing  Conchete 

The  concrete  in  both  these  tunnels  and  in  the  con- 
necting works  was  made  of  river  run  sand  and  gravel 
dredged  from  the  ]\Iississi]jpi,  five  sacks  of  cement  being 
used  to  1  cu.yd.  of  sand  and  gravel  for  monolithic  con- 
crete and  six  sacks  per  cubic  yard  for  reinforced  concrete. 
Vitrified-shale  paving  brick  was  selected  for  the  brick 
lining. 

The  concrete  for  the  tunnel  lining  was  put  in  place  by 
the  pneumatic  method,  with  a  machine  made  by  the  Con- 
crete Mixing  and  Placing  Co.,  Chicago.  AVith  this  appar- 
atus concrete  was  delivered  through  an  8-in.  pipe  as  far 
as  600  ft.  from  the  mixer.  When  this  distance  was 
reached,  the  mixer,  whicli  was  placed  in  the  tunnel,  was 
moved  up  near  the  working  face  and  a  10-in.  shaft  was 
sunk  from  the  street  surface  into  the  tunnel.  Materials 
in  tlie  proper  proportion  for  a  batch  were  placed  in  a 
lock  on  the  street  .surface,  and  the  air  pressure  was  then 
admitted.  The  bottom  door  of  the  lock  was  opened,  and 
the  materials  dropped  through  the  10-in.  shaft  into  the 
mixer.  The  proper  amount  of  water  wa.s  added  in  the 
mixer,  and  the  concrete  was  blown  through  the  8-in.  pipe 
directly  into  the  forms  and  there  spread  by  hand.  Blaw 
steel  forms  were  used  almost  exclusively  on  the  work. 

Acknowledgment  is  made  to  J.  H.  Weatherford,  City 
Engineer  of  Memphis,  for  the  information  and  drawings 
from  which  this  article  has  been  prepared. 
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Two  excellent  examples  ol'  grade-crossing  elimination 
on  country  roads  by  relocation  of  the  highway  in  one  case 
and  the  swapping  of  rights-of-way  between  county  and 
railway  in  anotlier  are  found  in  I"]l  Paso  County,  Colo- 
rado, of  which  C.  0.  Ford,  Colorado  Springs,  is  County 
Engineer.  Both  show  hearty  cooperatioTi  between  rail- 
way company  and  public  authorities  for  the  mutual  ad- 
vantage of  all  concerned. 

The  first  case  is  on  the  Ute  Pass  Road  from  Colorado 
Springs  west.  This  is  a  section  of  one  of  the  most  not- 
able cross-country  tourist  routes.  The  trail  and  higliway 
are  of  ancient  origin  and  of  course  antedated  the  railway. 
The  railway,  coming  through  a  narrow  canon,  crossed 
and  recrossed  the  liighway  a  number  of  times,  some  of 
these  crossings  being  very  dangerous  because  of  projecting 
bluffs  that  hid  the  approaching  trains  from  the  view  of 
people  on  the  road. 

A  serious  accident,  in  which  several  motor-car  tourists 
were  killed,  led  the  county  and  railway  authorities  to 
set  about  the  elimination  of  two  of  the  worst  of  these 
crossings.  It  was  found  that  by  reconstructing  a  mile  of 
road,  two  bad  railway  and  four  stream  crossings  could 
be  avoided. 

This  relocation  required  some  heavy  grading,  a  section 
of  which  consisted  essentially  of  widening  the  railway 
grade  to  include  the  highway.  This  section  of  the  work 
was  put  into  a  separate  contract,  and  the  railway  com- 


FIG.    1.     COLORADO   MIDLAND   RY.    BUILDING    HIGHWAY 
AS  A  CONTRACTOR 

pany  (Colorado  Midland)  was  tlie  low  bidder.  This 
grading  was  very  economically  done  by  a  steam  shovel 
working  from  the  railway  tracks.  The  rest  of  the  mile 
section  was  let  to  Ripley  &  Leslie,  General  Contractors, 
Pueblo,  Colo.  The  total  cost  was  $14,000,  buf  tlie  county 
engineer  estimates  that  this  sum  is  less,  than  would  have 
been  required  to  reconstruct  and  maintain  the  four 
bridges  on  the  old  road. 

The   other  example   of   grade-crossing  elimination   in 
which  the  Denver  &  Rio-  Grande  R.R.  and  the  county 


PIG.    2.     UTE    PASS    HIGHWAY    CONSTRUCTION,    RL    PASO   COUNTY,  COLO. 
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swappi'd  ri,L'lits-(ir-\vnv  is  iiortli  of  tlic  stiition  at  Fountain, 
Colo.  lIiTc  the  ori^iiiiai  county  road  crossed  tlic  raiiwav 
twice  in  half  a  mile.  The  soutii  crossinj,'  was  situatc<l 
on  n  ;;radi'  and  surrounded  liy  other  conditions  tiiat  ren- 
dered it  unsafe.  A  recent  accident,  as  hefore,  aroused  the 
autliorities  to  action.  The  proxiniitv  of  substantial  resi- 
dence huihlinjjfs  made  it  iniprad icahle  to  relocate  the 
hifihway  west  of  tiie  railway.  It  was  found,  liowever,  that 
both  crossiufis  could  he  eliminated  hy  movinjj  the  railway 
easterly,  a  chan<re  that  woidd  also  inii)rove  the  railway 
alignment  without  chan<rinfx  its  <jradient.  The  county 
conimissionors  olVcred  to  furnish  a  now  (i.'j-ft.  rif^ht-of-way 
and  hear  one  half  the  expense  of  reconstruction  of  l)otli 
railway  and  highway,  if  the  railway  conii)any  would  swaj) 
rights-of-way.  This  was  accordingly  done,  although  it 
required  a  large  amount  of  red  tape,  for  the  railway 
right-of-way  was  encumbered  with  four  mortgages.  The 
railway  comi)any  was  represented  by  A.  0.  Kidgway, 
Assistant  Chief  Engineer.  Fig.  2  shows  some  of  the  re- 
location in  progress. 

'^. 

By  C.  J.  Yai!nall* 

During  the  recent  manufacture  of  nickel-steel  forgings 
for  the  Quebec  Bridge  important  questions  about  the 
effect  of  the  oil  cpienching  were  raised.  There  were  seri- 
ous doubts  as  to  how  deep  the  quenching  effect  extends, 
since  the  forgings  in  question  were  solid  forgings.  In 
ordinary  practice  large  forgings  that  must  be  quenched 
are  made  hollow,  so  that  both  the  inside  and  the  outside 
are  reached  directly  by  the  oil.  It  was  feared  that  in  the 
present  case  there  would  be  little  or  no  effect  in  the 
interior  of  the  solid  forging.  Whether  the  metal  was 
made  more  homogeneous  by  the  oil  quenching  was 
another  point  needing  investigation. 

Finally,  the  old  question  of  internal  stresses  produced 
by  quenching  was  raised,  and  it  was  desired  to  find  out 
whether  anything  in  the  way  of  internal  stresses  could  be 
detected.  It  has  always  been  claimed  that  hardening  or 
quenching  is  bound  to  set  up  internal  stresses  due  to  the 
inequalities  of  contraction  between  the  skin  and  the 
deeper-lying  portions.  While  most  persons  believe  that 
such  stresses  are  relieved  by  drawing  back — that  is, 
reheating  the  quenched  piece  to  a  lower  temperature  than 
the  previous  heating  and  allowing  it  to  cool  slowly — there 
has  not  been  enough  experience  with   solid  nickel-steel 


steel  forging  22  in.  diameter,  forged  from  a  40-in.  corru- 
gated inKOt.  L.adle  analysis:  C  0.346';;,  Mn  0.63'^,,  P  0.012%, 
S   0.031';,    Si    0,050':^.    Ni    3.49'7c. 

Tests   A — After  annealing   at   1,600°. 

Tests  TC — After  oil-treating  at  1,450°  and  reannealing  to 
1,100°,  middle  of  length  of  forging. 

Tests  TE — Same  treatment,  end  of  forging. 

INTERNAL,  STRUCTURE  OF  OIL-TREATED  SOLID  NICKEL- 
STEEL  FORGING    (X  100) 
Microphotograplis  of  test-pieces  located  as  shown   by  sketch. 
Threaded  end  of  each  tensile-test  bar 
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A2  T2C  T2E 

T,S.  S7,.';iin     KI.  2.'i.r,  T.S.  S.-i..'-iril)     VA.  2S,il  T.S.  Ii7,iinii     E\   21  II 

i:  I.   Mi.iHio     Itcil.  l:!.I        EI..  ."-..-..(Mio     I(.-d.  47.4        E.L.  (;i;,ouii     Ur, 1.119 


A3  T3C  T3E 

T.S.  Sll, 00(1     KI.  21.0  T.S.  SG, 600     KI.2X.il  T.S.  94,r,00     El    19  Tj 

E.L.  .'■.2,.MI0     lU'il.  :;.S.2        E.L.  ."",6,000     Ued.  49.7        E.L.  62,500     Hud.  41.3 


A4  T4C  T4E 

T.S.  92,000     El.  23.5  T.S.  S,S,.'->nO     El.  21.5  T.S.  91. Olio     El.  21  0 

E.L.  53,500     Red.  34.1        E.L.  5U,5»0     Ufd.  46.9        E.L.  G2,."iOU     Utd.  40.9 


A5  T5C  T5E 

T.S.  91,500     El.  24.0  T.S.  S7,."ilMI     El.  28.5  T.S.  93,000     EI.  26.0        | 

E.L.  52,000     Red.  42.5        E.L.  58,000     Ri-d.  48.8       E.L.  62,000     Red.  47.7     ' 


A6  T6C  T6E 

T.S.  90,000     El.  21.0  T.S.  86,500     El.  27.5  T.S.  91,000     El.  26.0 

E.L.  52,000     Red.  44.5        E.L.  57,000     Red.  49.1        E.L.  59,000     Red.  51.1 


A7  T7C  T7E 

T.S.  89,500     EL  23.0  T.S.  86,000     El.  28.5  T.S.  91,000     EI.  25.5 

E.L.  52,000     Red.  41.0        E.L.  58,000     Red.  50.6        E.L.  58,500     Red.  49.1 


A8  T8C  T8E 

T.S.  88,000     El.  28.0  T.S.  87,000     El.  27.5  T.S.  92,000     El.  25.0 

E:L.  51,500     Red.  46.9        E.L.  58^500     Red.  50.0        E.L.  62,000     Red.  5J.i 


*Chief  Mill  Inspector,   Board   of  Engineers,   Quebec  Bridge 
Commission,  Munhall,  Penn. 


T9C  T9E 

T  a   XX  5011     El    27.0  T.S.  95,000     EI.  2S.5  T.S.  Ol.ono     El.  27.5 

E.L.  51,500     Red.  50.6        E.L.  61,000     Red.  60.3        E.L.  63,000     Red.  01.8 
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forgings  to  make  tliis  point  certain.     Tests  were  made  to 
try  to  settle  these  questions. 

The  piece  selected  for  experiment  was  cut  out  from 
the  middle  of  the  forging  (in  order  to  avoid  any  segrega- 
tion), squared  at  both  ends  to  insure  uniform  treatment, 
placed  in  an  annealing  furnace,  brought  up  to  1,600°  F. 
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DIAGRAM  SHOWING  TENSILE  STRENGTH,    ELONGATION    AND 
REDUCTION  OP  TEST  SPECIMENS 

and  allowed  to  cool,  then  reheated  to  1,100°  F.  At  one 
end  of  the  piece  nine  test  specimens  were  cut  oi;t,  marked 
A\  to  A^,  the  letter  A  indicating  ''annealed"  and  the 
numbering  1  to  9  progressing  from  center  to  outside. 

After  these  specimens  were  cut  out,  the  forging  was 
again  placed  in  the  furnace  and  heated  to  1,450°  F., 
immersed  in  oil  at  85°  F.  and  allowed  to  remain  for  fi^ 
hr.,  after  which  it  was  placed  in  the  furnace  and  drawn 
back  to  1,100°  F.  Then  a  series  of  test  pieces  was  cut 
from  the  opposite  end  from  which  the  annealed  test  pieces 
had  been  cut  and  marked  T\E  to  T'^E,  meaning  "treated 
forging,"  "end,"  specimen  1  to  9.  Then  the  forging  was 
cut  at  mid-length  and  a  similar  series  of  test  pieces  taken 
here,  marked  T\C  to  TW. 

All  test  pieces  were  slotted  out  in  a  solid  block  and 
then  cut  out  on  a  shaping  machine  into  sections  1  in. 
square  by  4  in.  long.  This  method  guarded  against 
distorting  the  pieces,  as  is  sometimes  done  where  a  hollow 
drill  is  used  and  the  pieces  are  bent  hack  and  forth  until 
they  break  out.  The  specimens  were  turned  to  2  in. 
between  shoulders  by  %  in.  diameter  and  threaded  both 
ends.     Tensile  tests  were  made  on  an  Emerv  machine. 


TABLE  1.    CHECK  ANALYSES  OP  NICKEL-STEEL  FORGING 

Ladle  Analysis 
Carbon      Manganese      Phosphorus      Sulphur      Silicon 
0.34  0.63  0.012  0.031  0.050 

Average  Check  Analyses  After  Annealing 
0.339  0.624  0.007  0.022  0.039 

Average  Check  Analyses  After  Treating 
0.73  0.010  0.034  0.044 


Nickel 

3.49 


3.18 


0.372 

Table 


2    shows    tlie    strength    and    ductility    figures 
obtained  in  the  tensile  tests. 

TABLE   2. 


MECHANICAL    TESTS    OF    NICKEL-STEEL 
FORGINGS    (AVERAGES) 
Annealed,  End 
Ultimate,  Elastic,  Elongation,  Reduction, 

per  Sq.In.  per  Sq.In.  %  rj 

88,833  51,660  33.7  41. .'5 

Treated,  Middle 
87,400  57,111  26.8  47.9 

Treated,  End 
62,500  23.7 


47.1 


93,833 

After  the  tests  the  tlireaded  ends 
off  for  the  microphotographs. 

Chemical  analyses  were  made  of  llio 
stages.  They  are  summarized  in  Talde  1  hercwitii.  The 
ladle  analysis  of  carbon  is  0.346 ;  the  average  of  the  check 
analyses  from  the  nine  samples  from  the  end  after  amieal- 


the  pieces  were  cut 


steel  in  its  diU'erent 


ing,  0.339 ;  and  from  the  opposite  end  after  oil  treating, 
0.374.  As  the  check  analyses  of  the  treated  steel  are  all 
high,  it  cannot  be  said  that  any  carbon  absorptijon  is 
shown.  It  might  just  as  well  be  said  that  the  metal 
absorbs  manganese — which  is  not  true,  of  course — as  the 
ladle  analysis  is  0.63,  one  check  analysis  is  0.62  and  the 
other  0.73.  In  fact,  the  high  figures  for 
the  treated  steel  are  a  matter  of  personal 
equation  on  the  part  of  the  chemist. 

Higher  ultimate  strength,  elastic  limit, 
elongation  and  reduction  are  obtained  from 
the  oil-quenched  than  from  the  annealed 
material,  as  shown  by  the  table. 

The    improvement    in    microstructure    is 
graphically  portrayed  by  the  series  of  photo- 
graphs   shown    herewith,    revealing    in    all 
cases,  even  at  the  center  of  the  specimen, 
a  remarkable  increase  in  fineness  of  grain 
as  com])ared  with  the  coarse  grain  of  the 
annealed  specimen.     It  is  evident  that  the 
heat-treatment   makes    the    material    more 
homogeneous  and  the  ferrite  and  pearlite  more  intimately 
united.     In  the  photographs  the  white  areas  are  ferrite 
and  the  dark  areas  pearlite. 

One  of  the  engineers  who  was  connected  with  these  tests 
has  expressed  the  following  tentative  conclusion:  While 
there  is  no  indication  of  any  internal  stresses  in  the  one 
forging,  there  is  a  possibility  of  such  stres.ses  developing 
in  another  one,  if  a  number  of  specimens  from  different 
heats  and  of  different  composition  are  subjected  to  the 
same  tests. 
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It  is  quite  rare  to  find  concrete  street  pavements  in  the 
Eocky  Mountain  States,  due,  it  is  claimed,  to  the  high 
price  of  cement  in  that  section. 

Grand  Junction,  Colo.,  is  notable  as  having  perhaps 
a  greater  yardage  of  concrete  pavement  than  any  other 
city  so  located.  With  the  exception  of  a  few  asphalt- 
paved  streets  all  the  pavements  are  concrete.  These  were 
laid  five  years  ago  by  inexperienced  city  day  labor,  but  on 
the  whole  results  have  been  quite  satisfactory.  The  mis- 
take was  made  in  some  of  the  earlier  work  of  putting  in 
contraction  joints  as  close  as  16  ft.  In  subsequent  M'ork 
the  distance  was  made  25  or  30  ft.  Most  of  the  pavement 
slabs  show  some  cracking,  although  rarely  serious. 

Various  surfaces  were  tried — plain,  scored  in  transverse 
lines  about  8  in.  apart  and  scored  in  crossed  lines  form- 
ing squares  about  8  in.  on  a  side.  The  former  city  engi- 
neer, E.  E.  Eomberg,  states  that  there  has  been  no  appar- 
ent advantage  in  the  scored  surface,  and  that  it  has  had 
the  disadvantage  of  increasing  the  wear  from  abrasion. 
It  has  had,  however,  one  advantage  in  causing  the  cracks 
in  many  instances  to  follow  the  regular  lines  of  the  score 
marks  and  make  them  less  noticeable  and  inconvenient. 

The  pavements  are  7  in.  thick  at  the  crown,  made  of 
machine-mixed  1:2:4  concrete.  They  were  laid  in  two 
courses,  the  l^-in.  wearing  surface  being  a  1 :  3  mortar. 

There  are  about  50,000  sq.yd.  in  all  and  the  average 
cost  was  $1.95  per  sq.yd.  The  maintenance  co.^^t  (filling 
cracks  with  asphalt)  has  been  about  $250  a  year  for  the 
last  two  years  only.  Single  course  5-in.  alley  pavements 
of  1:4  gravel  concrete  have  cost  $1.30  per  sq.yd. 
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Ten&porary  Flooris&i^  is^  Steel 
Buildings  Durisuf^  Erection 

Tlio  stnif(unil-s)il\'t V  law  i>(  Illinois  provides  for  ti'iii- 
luirarv  tlooriiij,'  in  stoi'l-rniiiiL'  structures  durinf,'  iMvction. 
The  iu'c()in])anyinf;  view  shows  this  flooring  us  usod  in 
tiic  now  Chirn.^o  froifjht  liouso  of  the  I'onnsylvania  Lines. 
It  consists  of  ))anels  of  20x22  ft.  made  with  2xl0-in. 
]ihinks  l(i  ft.  long,  laid  on  (ixS-in.  joists  of  straight - 
grained  Norway  ])in('.  'Plie  joists  are  22  ft.  long,  laid 
on  top  of  the  steel  beams  and  spaced  71/2  ft.  apart.  The 
view  shows  only  a  part  of  the  llooring  in  place,  but  the 
law  requires  the  entire  area  to  be  covered. 

In  buildings  where  the  height  of  the  first  two  stories 
does  not  exceed  32  ft.  the  second  floor  is  the  first  one  to 
be  covered  or  flooded.  In  the  freight  station,  however, 
the  height  is  43  ft.  to  the  second-floor  framing  (21  and 
If)  ft.  for  the  first  and  second  stories  respectively),  and 
therefore  it  was  necessary  to  cover  the  first-floor  framing 
also.  This  building  is  745x420  ft.,  four  stories  high, 
and  contains  about  18,000  tons  of  steel.  The  Kelly- 
Atkinson  Construction  Co.,  of  Chicago,  has  the  contract 
for  its  erection. 

The  Illinois  law.  requires  safe  scaffolds  not  less  than 
IG  ft.  below  point  of  work  (particularly  when  the  work 
is  at  a  height  of  32  ft.  or  more),  to  prevent  workmen 


TEMPORARY  ERECTION   FLOORING   FOR   STEEL   BUILD- 
INGS, AS  REQUIRED  BY  THE  ILLINOIS  SAFETY  LAW 

from  falling  in  case  of  accident.  It  also  requires  safe 
temporary  flooring  on  each  story  as  the  building  pro- 
gresses and  not  more  than  two  stories  below  the  level 
at  which  work  is  being  done.  The  entire  space  must 
be  floored,  with  the  exception  of  openings  for  stairways, 
material  hoists  and  elevator  shafts.  Supervision  of 
such  work,  to  see  that  the  requirements  of  the  safety 
law  are  fulfilled,  is  under  the  direction  of  the  Illinois 
Department  of  Factory  Inspection,  which  has  its  office 
in  Chicago. 


CadetcpnllBiE'  Backfiller  for 
Treui^clhi  Worfe 

The  li-eiieli  hacklilliiig  niacliiiic  sliown  in  tiie  accom- 
panying view  is  of  the  dragline  typ(!  and  is  mounted  on 
caterpillars  of  a  novel  design,  it  retiuires  only  one  oj)era- 
tor.  Tie  lias  the  four  controlling  levers  grouped  close 
to  his  seat,  with  a  steering  wheel  at  his  right  (or  on  tlie 


BACKFILLER    WITH    CATi:  I ;  I 'IIJ>A  1  :S    AXD    TELK.SCOl'IC 
BOOM 

opposite  side  from  the  trench)  and  a  brake  treadle  at  his 
feet. 

The  boom  has  special  features  in  being  telescopic  (so 
that  it  can  be  varied  in  length  without  dismantling) 
and  in  being  swiveled  so  that  it  can  be  set  at  any  angle 
in  a  horizontal  plane  or  set  parallel  with  the  frame  when 
the  machine  is  traveling.  Its  maximum  length  is  2314 
ft.,  and  it  has  a  telescopic  movement  of  7  ft.  TJie  heel 
section  of  tlie  boom  is  composed  of  a  pair  of  channels 
braced  together,  while  the  two  outer  (telescoping)  sec- 
tions are  of  jjipe,  stiffened  by  four  truss  rods.  The  boom 
suspension  cable  is  led  over  the  A-frame  to  a  small  drum 
on  the  main  frame ;  this  is  operated  by  a  worm  gear,  which 
automatically  locks  the  drum  at  any  position  of  the  boom. 

The  10-hp.  gasoline  engine  drives  the  hoist  and  drag 
drums  through  chains,  spur  gears  and  friction  clutches. 
It  drives  the  propelling  mechanism  also  through  a  chain 
and  spur  gear,  with  bevel-gear  reverse.  The  main  clutch, 
on  the  engine  shaft,  is  of  the  multiple-disk  type;  this  has 
no  tendency  to  stick  and  permits  instantaneous  connection 
and  release.  The  cable  drums  are  8  in.  diameter,  -with  15- 
in.  frictions,  and  are  provided  with  eccentric-throw  cone- 
clutches.  These  clutches  are  leather-lined  and  have  ball- 
bearing thrust  collars.  The  cables  are  i/4-iii-  for  the  drag, 
■/jf-in.  for  the  hoist  and  -^-in.  for  the  boom  suspension, 
with  speeds  of  95  ft.  per  min.  for  the  drag  and  115  ft. 
for  the  hoist.  The  scrajier  can  handle  about  four  loads 
per  minute.  The  traveling  speed  of  the  machine  is  about 
11/2  m.p.h. 

The  hauling  line  is  guided  to  the  drum  by  horizontal 
and  vertical  rollers,  to  control  any  slack  in  the  cable,  while 
rollers  in  the  housing  of  the  boom  sheave  prevent  the 
hoisting  cable  from  leaving  the  sheave  in  case  of  a  side 
pull.  The  dragline  drum  is  set  beneath  the  main  frame, 
so  that  when  hauling  the  scraper  the  overturning  effect, 
even  in  making  a  heavy  pull,  is  very  slight.  The  scraper 
is  a  flat  panel,  with  the  line  hitched  to  a  bail  and  the 
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hoisting  line  attaclicd  to  a  yoi\e.  Large  liainllfs  on  tiic 
rear  enable  a  man  to  guide  it  if  necessary,  as  when 
handling  sticky  or  heavy  material. 

The  main  frame  and  A-frame  arc  of  steel  and  are 
mounted  on  wide-tired  wheels  or  wheels  and  caterpillars, 
as  desired.  The  latter  arc  triangular  in  form  (as  shown) 
and  have  a  length  of  41/^  ft.  and  a  height  of  21/2  ft.,  with 
18-in.  width  of  platform.  The  front  wheels  are  24  in. 
diameter,  with  15-in.  face,  a  rib  on  the  center  of  the  face 
giving  a  grip  in  soft  ground.  Where  caterpillars  are  not 
used,  there  are  rear  wlieels  of  30-in.  diameter  and  18-in. 
face.  A  brake,  operated  by  a  treadle,  is  provided  on  the 
traction  gear.  This  is  an  important  feature,  as  it  puts 
the  machine  under  control  on  steep  grades  or  when  being 
run  on  and  off  cars  by  means  of  inclines. 

The  machine  is  IOI/2  ft.  long  over  all  (91/2  ft.  with 
wheels  instead  of  caterpillars),  7I/2  ft.  wide  and  9  ft. 
high.  The  weight  is  8,000  lb.  with  caterpillars,  or  0,400 
lb.  with  front  wheels.  A  smaller  machine,  with  5-hp. 
engine  and  requiring  two  men  to  operate  it,  weighs  about 
2.r)00  lb.  These  machines  are  built  by  the  Parsons  Co., 
of  Xewton,  Iowa. 

E.\cavating  a  cut  8I/2  ft.  wide  at  one  passage  i.s  the 
special  feature  of  the  excavator  shown  in  the  accom- 
panying view.  The  machine  is  intended  particularly  for 
grading  streets  and  street  railways,  where  space  is  lim- 
ited and  where  the  material  must  be  removed  in  wagons. 

The  excavating  machinery  consists  of  a  horizontal 
drum  81;^  ft.  long  and  a  chain  of  buckets.  The  portions 
of  the  drum  beyond  the  buckets  are  fitted  with  teeth  to 
loosen  or  excavate  the  machine;  they  have  also  spiral  or 


diagonal  blades  4x12  in.,  which  are  set  at  .sucli  an  angle 
as  to  feed  the  excavated  material  toward  the  center,  with- 
in reach  of  the  buckets.  From  the  imckets  the  material 
falls  upon  a  lateral  belt  conveyor  that  delivers  it  to  the 
wagons.  The  machine  is  40  ft.  long,  with  a  maximum 
width  of  9  ft.,  and  weighs  about  14  tons  in  running 
order.  It  is  driven  by  a  four-cylinder  Buffalo  gasoline 
engine  of  24  hp. 

The  excavation  can  be  done  for  dej)1hs  ranging  from 
2  or  3  in.  to  51/-,  ft.  The  cutter  chain  works  on  a  boom 
that  is  adjustable  by  a  screw,  and  an  indicator  i.s  pro- 
vided so  that  the  operator  can  raise  or  lower  the  boom 
as  required  to  keep  to  the  grade  line.  It  is  found  de- 
sirable to  excavate  sligjitly  below  the  finished  grade  and 
then  to  dump  sufficient  material  from  wagons  and  roll 
it  to  grade.  This  is  cheaper  than  to  keep  the  cut  above 
the  grade  line  and  then  trim  it  down  by  hand  labor. 

For  street  work  it  is  best  to  make  the  outside  cuts 
first,  cutting  to  a  line  to  allow  room  for  the  curb  and 
gutter  and  the  concrete  forms.  On  these  side  cuts  the 
excavator  is  pitched  to  conform  to  the  crown  of  the  street, 
but  on  the  center  cut  it  runs  level.  Wliere  the  total 
width  is  a  little  over  the  251/2-ft.  cut  made  by  the  ma- 
chine (in  three  passes),  the  center  cut  is  made  a  little 
deeper,  so  that  the  excess  material  on  either  side  can 
be  leveled  down  to  fdl  the  bottom  of  'the  cut  and  be  rolled 
to  grade.  At  alley  intersections  the  cut  is  taken  out 
to  a  greater  depth  for  a  distance  of  16  to  24  ft.,  and  then 
the  material  in  the  intersections  is  plowed  and  shifted 
into  the  cut  with  slip  scrapers. 

In  excavating  for  '  street-railway  track,  wliere  the 
trench  is  usually  81/^  ft.  Avide  and  18  to  20  in.  dee]), 
the  cut  is  made  in  one  operation.  The  machine  will 
excavate  old   macadam  paving  if  the  cut  can   be  made 
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at  least  'i  in.  (Iri'p.  It  is  scldoiii  iicccssaiv  to  jiiow  (H- 
root  up  till'  stri'i't  in  advance,  as  llir  riiltin;,'  drnni  of 
tlie  niaeliine  is  e(|nip|)ed  witli  sliarp  and  narniw  iiittinj,' 
teetii. 

'riiese  machines  were  desi^Micd  and  iuiilt  In  tlu'  (ien- 
eral  Kn,i:ineerin<c  and  Constrnetioii  Co.,  I{()cki(»rd,  111., 
for  use  (111  its  own  street -f,'radin<;  contracts  and  have  iu'cn 
operated   dnriu!^  two  seasons. 

Wice-Dra^  Stuiifves^s  8\Ei\<dl   Receirat 

East  River  Resualtts 

15 V  N.  il.  Heck  anu  J.  II.  II.\\vi,i:v* 

In  IDl'i,  from  May  to  Novcnihor,  wire-draj^  work  was 
actively  prosecuted  hy  tour  parties  ol"  tiie  Coast  and 
Geodetic  Survey.  The  approaches  to  Boston  and  tlic 
douhti'ul  area  adjoining  the  coast  from  Boston  to  the 
Cajie  Cod  Canal  were  examined  from  Swampscott  to 
Plymouth ;  Quicks  Hole,  an  important  entrance  to  Buz- 
zards Bay,  was  resurveyed  hy  the  wire-drag  method  ;  East- 
ern Passage  of  Narragansett  Bay  was  dragged  to  meet  the 
demands  of  tlie  important  naval  station  at  Newport,  as 


til'  I."),  the  iiMjMirlance  of  whicli  can  he  expressed  hy  the 
statement  that  in  !H)  mi.  of  these  channels  there  are  12 
huoys  marking  dangers  to  navigation,  5  of  which  were 
I'oniid  hy  vessels  striking  them,  2  ]>\  general  surveys  and 
T)  wilii  the  wire  drag. 

On  the  Atlantic  Coast  important  shoals  were  found  in 
each  region  examined,  especially  hetwccn  Boston  and  the 
Cape  Cod  Caiud  and  in  Quicks  Hole,  where  existing  ideas 
as  to  the  extent  and  location  of  cIiannelK  had  to  he  revised. 
l'"ifteen  shoals  of  2*!  ft.  or  lesH  were  found  (25  ft.  is  the 
jiresent  depth  of  the  camU). 

The  work  in  the  East  River  i.s  especially  interesting, 
hotli  hecause  of  the  surprising  results  ohtained  in  a  con- 
stantly u.sed  channel  and  hecau.se  the  unusual  conditions 
required  a  modification  of  the  ordinary  methods.  The 
three  illustrations  show,  first,  the  chart  as  it  appeared 
prior  to  the  resurvey;  second,  a  .section  of  the  smooth  or 
final  hydrographic  .sheet,  showing  how  the  work  was  done 
;ind  tlie  shoals  found  (the  figures  .surrounded  hy  circles 
are  tlie  depths  on  slioals  referred  to  mean  low  water)  ; 
third,  the  chart  as  it  now  appears. 

Three  of  the  pinnacle  rocks,  with  depths  of  19,  21  and 
22  ft.,  are  dangerous  obstructions  in  a  channel  considered 
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well  as  of  Fall  Eiver  and  Providence;  and  the  main 
channel  of  the  East  Eiver,  New  York,  from  Lawrence 
Point  to  Whitestone  Point  was  examined. 

In  Alaska  the  work  was  started  in  1914,  and  at  the 
close  of  the  second  season  approximately  one-third  of  the 
main  through  route  from  the  international  boundary  at 
Dixon  Entrance  to  Skagway,  the  most  northern  port  in 
southeastern  Alaska,  had  been  completed.  Actual  men- 
aces to  navigation  have  been  discovered  to  the  number 

•Assistants,  Coast  and  Geodetic  Survey,  Washington,  D.  C. 


safe  for  vessels  of  24-ft.  draft.  As  Fig.  2  shows,  unusually 
short  drags  (from  200  to  1,200  ft.  in  length)  were  used. 
Because  of  the  very  strong  currents  it  was  not  generally 
practicable  to  change  the  depth  of  the  bottom  wire  after 
starting  or  to  clear  the  wire  and  proceed  after  finding  the 
shoal.  It  was  necessary  to  divide  the  area  into  sections 
of  varying  sizes  where  the  depths  were  reasonably  uniform 
and  to  examine  these  sections  separately  with  a  suitable 
length  of  drag  set  at  approximately  the  same  depth 
throughout. 


May  11,  1916 


E  N  (il  N  10  E  R  r  N  (i     N  E  W  S 


901 


The  congested  traffic  at  all  times  interfered  with  the 
operations  and  made  it  especially  dillicult  to  set  out  and 
take  up  tlie  drag,  whicli  had  to  he  done  every  time  a  slioal 
was  found.  During  the  dragging  tlie  guiding  launch  kept 
as  nearly  as  practicahle  to  a  prearranged  lino,  while  the 
end  launch  kept  a  tension  on  the  wire  l)y  heading  at  nearly 
risjlit  angles  to  the  direction  of  progress.  Nearly  all  of 
the  forward  motion  of  the  drag  was  due  to  the  currents. 
Eanges  were  used,  and  no  attempt  was  made  while  drag- 
ging to  plot  the  observations,  which  were  taken  at  frequent 
intervals.    This  is  reflected  in  Fig.  2. 

The  o])eration  nuiy  be  described  as  the  develo]unent,  by 
means  of  a  wire  under  tension,  of  a  horizontal  plane  at  a 
fixed  depth  below  a  datum  plane  (in  this  case  mean  low 
water).  The  aim  in  channel  work  is  to  keep  the  planes 
as  near  to  a  predetermined  depth  as  practicable  and,  when 
projections  above  them  are  found,  to  prove  the  surround- 
ing depths  correct,  as  well  as  those  on  the  projections. 
This  was  not  entirely  practicable  in  the  East  River,  but 
the  value  of  the  practice  is  evident  when  it  is  realized 
that  the  discovery  of  these  shoals  makes  their  removal 
necessar}'. 

By  comparing  the  depth  found  on  shoals  with  the  depth 
of  the  wire  that  first  found  them,  the  amount  of  projec- 
tion can  be  seen.  In  some  cases  the  previously  charted 
depth  was  much  greater  than  the  depth  of  the  drag  wire, 
the  extreme  dilference  being  32  ft. 

The  summary  of  results  to  Dec.  31,  1915,  from  the 
beginning  of  wire-drag  work  in  1904  follows: 

Sq.Mi.  No.  of 

Dra'js^ed  Shoals  Found 

Atlantic  Coast  and  Porto  Rico 1,188  2,819 

Pacific    Coast,     including    Panama    and 

Alaslta    812  373 

Total    2,000  3,192 

The  plans  for  next  season's  work  on  the  Atlantic  Coast 
include  the  completion  of  the  doubtful  area  between 
Nahant  and  Cape  Ann  and  between  Plymouth  and  the 
Cape  Cod  Canal  entrance;  in  western  Long  Island  Sound, 
continuing  the  work  done  in  the  East  River.  In  Alaska 
the  dragging  of  the  main  channels  of  southeastern  Alaska 
will  be  continued. 

for  S.®©f  Drmuas^^© 

By  Albert  M.  Wolf* 

One  sees  very  few  sets  of  building  plans  that  contain 
details  of  the  heads  for  rainwater  conductors  provided  to 
carry  off  the  roof  drainage.  In  general,  conductor-head 
details  are  covered  entirely  by  the  specifications  and  a 
short  note  on  the  roof  plan,  somewhat  like  this,  "Provide 
heavy  copper  or  cast-iron  strainer  at  all  downspouts."  The 
specifications  merely  state  that  all  conductor  heads  are 
to  be  fonned  of  a  copper  pan  or  funnel  flashed  into  the 
end  of  the  conductor  and  the  open  end  of  the  pipe  pro- 
tected by  a  copper  screen  or  a  galvanized-wire  strainer. 

In  some  cases,  where  a  conscientious  roofer  has  the  job, 
a  good  conductor  head  will  be  constructed  even  under  such 
a  loose  specification  as  the  foregoing,  while  in  others  more 
often  just  the  opposite  may  be  true.  It  may  seem  to 
some  that  this  is  a  trivial  matter  in  the  construction  of  a 
building,  but  in  the  writer's  opinion  it  deserves  much 
more  attention  than  it  usually  receives.  Instances  have 
occurred  where  the  downspouts  provided  for  roof  drain- 
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age  have  seemed  inadequate  when,  as  a  matter  of  fact,  the 
conductor-head  construction  was  of  such  a  flimsy  charac- 
ter and  so  poorly  arranged  as  to  shut  off  the  conductor 
almost  entirely  through  accumulations  of  gravel,  leaves, 
dirt,  etc.  Tlien  again  some  consideration  as  to  the  type 
and  pitch  of  the  roof  should  be  given  when  detailing  the 
conductor  head  and  fixing  the  size  of  the  conductor,  ft  is 
ai)parcnt  iliat  the  same  conductor-head  detail  and  the 
same  size  of  conductor  should  not  be  used  for  equal  areas 
of  flat  and  pitched  roof,  yet  we  (piite  often  see  downspout 
details  for  saw-tootli  roof  construction  which  are  wholly 
inadequate,  since  they  were  originally  developed  for  flat, 
or  nearly  flat,  roofs. 

The  common  practice  in  determining  the  proper  size  of 
downspout  is  to  provide  1  sq.in.  of  conductor  area  for 
each  100  sq.ft.  of  area  of  what  are  commonly  known  as 
flat  roofs  (slope  14  in.  to  %  in.  per  ft.)  in  the  Central 
States  and  1  sq.in.  of  conductor  for  each  75  sq.ft.  in  locali- 
ties where  the  rains  are  more  severe.  For  roofs  of  greater 
pitch  the  areas  to  be  cared  for  by  1  sq.in.  of  conductor 
should  be  decreased  in  the  following  ratios:  15%  for  i/^ 
pitch  and  25%  for  %  pitch.  In  no  case  should  a  down- 
spout be  less  than  2  in.  in  diameter  and  preferably  not 
less  than  4  in. 

The  conductor  head  should  be  of  such  size  and  arrange- 
ment as  to  present  about  twice  or  three  times  as  great  a 
width  or  diameter  as  the  conductor,  so  that  even  if  a 
portion  of  the  screen  should  become  clogged  or  stopped  up 
with,  debris  there  will  still  be  sufficient  inlet  area  to 
carry  away  the  water  without  flooding  the  roof. 

As  previously  stated,  the  downspout  arrangements  for 
saw-tooth  roofs  demand  special  attention  in  order  that 
satisfactory  results  may  be  oljtained.  On  such  roofs  it  is 
highly  essential  that  clownspouts  be  placed  in  each  line 
of  valleys  and  that  they  be  designed  to  serve  a  much 
smaller  area  than  for  ordinary  roofs  of  the  same  pitch. 
In  winter  there  is  always  a  tendency  for  snow  to  drift 
into  the  valleys;  and  in  mild  weather,  when  alternate 
thawing  and  freezing  take  place,  difficulties  of  getting 
the  water  to  the  conductors  are  sure  to  be  experienced 
unless  they  are  spaced  fairly  close  together  and  the  screens 
or  strainers  carried  up  some  distance  above  the  roof  line. 

Wherever  practicable,  the  downspouts  should  be  placed 
on  the  inside  of  the  building,  to  j^revent  freezing  and 
bursting  in  winter.  It  will  be  found  that  wrought-iron 
pipe  gives  better  satisfaction  for  interior  conductors  than 
cast-iron  pipe,  since  it  can  be  obtained  in  longer  lengths, 
is  not  as  heavy,  requires  no  calking  (threaded  sleeve  con- 
nections being  made  l)etween  sections)  and  docs  not  take 
up  as  much  sj)acc  as  hub  and  spigot  cast-iron  pipe. 

Discussion  of  Diffkrext  Types  of  Conductor  Head 

Type  1 — Probaldy  the  most  common  type  of  conductor 
head  is  that  given  in  the  drawing  as  type  1 ;  and  when  no 
other  detail  is  shown  on  the  plans,  this  represents  fairly 
well  what  the  owner  gets.  From  the  figure  it  can  be  seen 
that  this  conductor  head  consists  primarily  of  a  balloon- 
shaped  galvanized-  or  copper-wire  strainer  soldered  to 
the  copper  sump  box  of  funnel  shape,  which  is  in  turn 
soldered  to  the  downspout  connection  pipe. 

This  construction  is  about  the  cheapest  one  that  affords 
a  guard  against  gravel,  leaves,  paper,  etc.,  going  down  the 
conductor.  Quite  naturally  it  is  not  very  permanent  or 
strong  and  is  subject  to  the  danger  of  being  easily  mis- 
placed or  broken  down.     For  this  reason  it  should  be  used 
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only  on  tlu>  ilu'iipiT  class  of  Itiiildiiijjs  iiiitl  tliosc  of  a  iiimi,' 
or  loss  tonipoiarv  clianuti-r.  For  larj^c  huildiiijis  ol"  steel 
anil  conerote  const  met  ion  soiiie  one  of  the  more  permanent 
types  shonlil  be  nsed. 

As  n  general  rule  the  exposed  area  of  (lie  wire  strainer 
is  not  large  enough  to  allow  sullieient  wat^-r  to  enter  tiie 
conductor  so  that  it  will  worl<  at  anywhere  near  its  normal 
(■apacity.    Tlie  screen  not  being  made  as  large  as  the  suiii|i 

^SaA'.  Iron  W/reBask^ 
u  ^oofingr  r- 


CcpperWire 


Type   3  "^yP®  ^ 

CROSS-SKCTIONS   OF   FIVE   TYPES   OF   CONDUCTOR    HEAD 

box,  the  latter  soon  becomes  filled  witli  gravel,  cinders 
and  dirt,  still  further  reducing  the  capacity  of  the  down- 
spout. Frequent  inspection  is  therefore  necessary,  but 
this  is  very  seldom  given  unless  the  roof  is  used  for  some 
purpose  or  other,  such  as  a  playground,  testing-ground  or 
roof -garden,  in  which  case  a  conductor  head  of  this  style 
is  entirely  out  of  place,  types  4  and  5  being  the  logical 
ones  to  use.  These  latter,  being  very  strong,  eliminate 
any  danger  of  injuries  due  to  stepping  into  downspout 
sumps,  while  the  opposite  is  true  of  type  1,  which  is  at 
best  a  Himsy  protection. 

Standard  cast-iron  downspout  heads  of  the  fomi  shown 
in  type  1-A  are  often  used  for  small-sized,  conductors. 
The  disadvantages  of  this  kind  of  strainer  are  the  same  as 
those  just  cited.  They  are,  however,  much  more  stable 
and  permanent  than  wire  ])askets.  The  prime  disadvan- 
tage is  that  the  openings  in  the  strainer  are  not  sufficient 
for  the  size  of  the  pipe  to  which  they  are  attached;  and 
if  conductors  are  not  considerably  oversize,  flooding  of 
the  roof  may  take  place  during  heavy  storms. 

Type  2 — A  modification  of  the  type  1  conductor  head 
is  shown  as  type  2.  In  this  head  a  copper-ball  wire 
strainer  is  soldered  to  a  copper  ring  punched  with  14-in. 
diameter  holes  near  the  top  and  is  set  in  a  square  copper 
sump  box  of  slightly  larger  size  than  the  strainer,  the 
whole  being  soldered  to  a  brass  tube  threaded  into  the 
downspout. 

This  fonn  of  leader  head  is  a  considerable  improvement 
over  type  1,  but  nevertheless  it  possesses  some  of  the 
latter's  disadvantages.  The  exposed  area  of  the  strainer 
is  not  enough  larger  than  the  conductor  to  allow  it  to 
operate  at  full  capacity.  The  screen  not  being  made  as 
large  as  the  sump  box,  the  latter  soon  becomes  filled  with 
a  mixture  of  gravel  (from  roofing),  cinders,  dirt,  leaves, 
etc.,  that  still  further  reduces  the  capacity  of  the  intake. 
By  sloping  the  sides  of  the  sump  box  slightly,  as  in  type  3, 
the  dirt  will  tend  to  wash  down  the  conductor  instead  of 
lodging  in  the  box,  but  accumulations  around  the  head 


can  be  prevented  only  by   using  a   large  guard   over  the 
downspout,  as  in  tyj)e  '<\. 

Type  .3 — The  conductor-head  detail  designated  type;  .'! 
might  be  called  another  modification  of  type  1.  This  head 
consists  of  a.  s(pnire  basket  of  .No.  KJ  copper  wire  of  %-in. 
mesli  soldered  to  thi'  Kinnp  box,  with  nloping  liottom 
formed  of  1(!-o/..  cold-rolled  copper,  with  a  tube  at  tiie 
liollom  lit  led  into  and  soldered  to  a  hriu<s  soldering  fer- 
rule. This  ferrule  is  then  calked  int^) 
the  wrouglit-iron  or  ca.st-iron  conduc- 
tor pipe. 

The  wire  basket  should  project  above 
the  roof  a  height  about  equal  to 
the  diameter  of  the  conductor,  and 
the  corners  should  be  reinforced  with 
strijis  of  copijcr  to  give  greater  rigidity. 
]^y  making  the  l>{i,>iket  about  twice 
as  large  as  the  conductor  pipe  the  dan- 
ger of  the  screens  becoming  stopped  up 
is  reduced  to  a  mininmm  and  flood- 
ing of  the  roof  is  avoided. 

For    buildings    of    permanent    con- 
struction where  the  I'oof  is  little  used 
or  inspected,  this  conductor  will  give 
good  service.     It  is  adapted  for  com- 
paratively flat  roofs  or  those  with  con- 
siderable  pitch,  and   viewed   from   the 
standpoint  of  simplicity  and  ease  of  erection,  it  merits 
extensive  installation,  except  on  buildings  where  the  roof 
serves  various  purposes. 

Type  4 — A  conductor  head  of  very  nearly  permanent 
character  is  shown  as  type  4.  It  is  applied  to  a  concrete 
roof  with  a  fairly  flat  slope  formed  by  pitching  the  slab 
itself  and  not  by  cinder  saddles.  The  head  consists  of  a 
malleable  cast-iron  grating  of  about  twice  the  diameter  of 
the  conductor  projecting  above  the  roof  line  a  distance 
equal  to  the  diameter  of  the  downspout.  Brass  bolts  con- 
nect the  conductor  head  to  a  funnel-shaped  malleable  cast- 
iron  water-leader  head. 

This  conductor  head  is  of  excellent  design,  since  it  has 
a  very  strong  grating  with  a  large  portion  of  its  surface 
open  for  the  passage  of  water  and  is  rigidly  connected  to 
the  funnel-shaped  leader  head,  thus  preventing  the  ac- 
cumulation of  dirt  in  or  around  the  head.  It  is  particu- 
larly suitable  for  large  concrete  buildings  where  the  roof 
is  subjected  to  more  or  less  use,  such  service  necessitating 
a  conductor  head  that  cannot  easily  be  broken  dowTi. 

A  Flush  Gratixg  for  Utilized  Roofs 

Type  5 — The  utilization  of  the  roofs  of  buildings  as 
playgrounds,  roof-gardens,  automobile  testing-grounds, 
etc.,  has  greatly  increased  in  the  past  few  years.  For 
such  roofs  it  is  highly  essential  to  provide  a  conductor 
head  of  such  construction  as  not  to  obstruct  the  roof  sur- 
face. In  type  5  is  shown  a  conductor  head  of  this  kind, 
which  has  been  placed  with  good  results  on  a  large  number 
of  concrete  buildings  the  roofs  of  which  are  covered  with 
promenade  tile. 

The  head  consists  of  a  flat  square  cast-iron  bar  gi'ating 
set  over  a  copper  sump  box,  with  sloping  bottom  and  circu- 
lar outlet,  soldered  to  a  brass  soldering  ferrule  that  is 
calked  into  the  conductor  pipe.  To  prevent  water  from 
backing  up  under  the  tile  covering  the  copper  sides  of  the 
sump  box  flashed  thereunder,  the  copper  is  carried  up  over 
a  steel  bar  set  alongside  the  grating  and  flush  with  it. 
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It  will  be  noticed  that  the  openings  in  the  grating  are 
quite  large,  in  fact  much  larger  than  those  in  any  of  the 
other  styles.  This  is  because  it  was  designed  for  use  on 
promenade-tile  roofs  rather  than  for  a  roof  with  tar  and 
gravel  covering,  the  gravel  from  which  might  soon  clog 
the  grating.  The  one  objection  to  this  style  of  roof  sump 
is  that  it  can  be  practically  stopped  up  by  papers,  etc., 
owing  to  its  being  jierfectly  flat.  Where  such  sumps  are 
used,  however,  at  least  a  few  persons  are  on  the  roof  each 
dav  and  the  chance  of  a  downspout  being  left  in  a  plugged 
condition  so  as  to  flood  the  roof  is  rather  remote. 

For  permanent  buildings  of  good  construction  only  the 
last  three  types  can  be  recommended  as  being  consistent 
with  good  building  practice.  Although  they  cost  consid- 
erably more  than  the  others  described,  their  installation  is 
money  well  spent. 

Bee  "Pn-pe  Cs^rra©©  Fo^wes^  "Ws^fter 

A  fine-screen  rack  was  built  this  winter  in  the  wooden 
penstock  lino  of  the  Deer  River  Power  Co.  at  Copenhagen, 
N.  Y.,  and  it  was  found  possible  to  facilitate  the  work 
without  interrupting  service  by  the  unusual  expedient  of 
using  an  ice  lining  to  carry  the  water.  Water  is  con- 
veyed to  a  power  plant  through  a  penstock  consisting  of  a 
wood-stave  pipe  5  ft.  in  diameter.  The  head  is  175  ft., 
but  the  upper  portion  of  the  penstock  is  not  under  pres- 
sure. A  wooden  bulkhead  (see  illustration)  was  built 
around  the  penstock  just  below  the  intake.  It  was  pro- 
posed, in  order  to  install  the  fine  rack,  to  shut  down  the 
plant  for  a  couple  of  days  while  a  section  AB  of  the 
wooden  pipe  was  cut  out  and  the  screen  was  being  placed 
in  position. 

On  cutting  the  staves  of  the  wooden  pipe  it  was  found 
that  there  was  a  9-in.  layer  of  hard  ice  inside  the  pipe. 
Accordingly,  care  was  taken  not  to  disturb  this  ice  pipe 
while  the  remaining  staves  were  cut  away.  Holes  were 
bored  through  the  ice,  and  through  them  the  3xi4-in. 
trash-rack  bars  were  inserted  in  place. 

Using  the  natural  ice  sluice  in  this  way,  it  was  pos- 
sible to  work  practically  dry  within  the  bulkhead  while 


securing  the  rack  liars  in  position.  The  job  was  com- 
pleted witii  water  flowing  throug'h  the  ice  pipe  and  filling 
it  half  full,  thus  providing  for  the  power  requirements 
and  avoiding  a  shutdown  of  the  plant. 
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The  higii  j)rico  and  slow  delivery  ol'  steel  are  driving 
engineers  to  various  expedients  of  construction  to  elimi- 
nate all  the  steel  possible  from  their  structures.  In 
Austin,  Tex.,  the  city  engineer,  I\I.  C.  Welborn,  has 
under  way  about  $.50,000  worth  of  storm  sewers  and 
the  replacing  of  a  number  of  bridges  washed  out  during 
the  floods  of  1915.  Several  of  these  stnutures  have 
been  redesigned  as  plain  concrete  arches,  the  additional 
concrete  being  cheaper  than  reinforcing  steel  at  the 
j)re vailing  prices.     Moreover,   100  tons  of  steel  ordered 
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&+ree+&  Alley  Section  !    Normal  Sec+ion 

CROSS-SECTION  OP  ARCH  STORM  SEWERS,   AUSTIN,   TEX. 

by  the  city  last  summer  had  not  been  delivered  by  Mar. 
1,  1916. 

Storm  sewers  of  8-,  9-  and  10-ft.  semicircular  arches 
are  being  constructed  of  plain  concrete,  to  the  cross-section 
shown  herewith.  These  sewers  are  under  the  sidewalk 
areas  (sidewalk  or  parking),  where  they  will  carry  no 
heavy  street  loads  except  at  street  and  alley  intersections. 
Here  the  reinforcement  shown  in  the  left-hand  part  of  the 
cross-section  is  iised. 

In  these  reinforced  ])ortions  all  arch  rods  extend  3  ft. 
below  the  springing  line  of  the  arch. 

The  arch  concrete  is  mixed  1 :  5  and  the  arch  abutments 
1  : 6.  Rubble  stone  is  used  wherever  the  size  of  the 
member  is  sufficient.  The  6-in.  invert,  is  made  in  two 
courses.  The  bottom  course  is  41^  in.  of  1  :  7  concrete, 
and  the  top  course  is  II/2  in-  of  1  :  8  concrete  for  resistance 
to  abrasion. 

For  small  sewers,  concrete  jiipe  is  used  in  Austin. 
This  is  unrein  forced.  A  city  plant  for  making  the  pipe 
has  been  in  operation  several  years,  and  the  results  are 
quite  satisfactory. 

A  natural  gravel  aggregate  obtained  from  the  Colorado 
River  bed  is  used. 

Loroiiiotive  Crane  with  Generator-Cnr  TrnilerM  is  a  novel 
arrangement  devised  by  necessity.  Some  time  ago  the  Penn- 
sylvania Railroad  Co.  bought  four  30-ton  locomotive  cranes 
from  the  Ohio  Locomotive  Crane  Co.  (Bucyius.  Ohio).  Re- 
cently it  was  desired  to  equip  two  of  these  cranes  with  lifting 
magnets,  but  there  was  no  room  on  the  crane  car  for  the 
necessary  electric  generator.  Consequently  a  small  flat 
trailer  was  built  and  a  generator  set  installed  on  board.  Both 
of  these  cranes  are  now  in  service. 
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NOTES 


All  liillltriitlon  (;nlliTy  for  the  watcr-Hupply  of  Lock  hart, 
Ti'X.,  I.M  licliifc  ilovolopocl  liy  Henry  K.  Klrort,  consultlnfir  oiikI- 
ncor,  nalliiN,  Ti-x.  Tlio  rity  Is  Hituatcd  on  n  liod  of  Kiinilio 
Moll  about  10  ft.  (Icci)  which  overlloa  a  Hnturatcd  1)C(1  of  Hand 
nnil  Kravol.  To  tap  the  Kioimdwator.  a  trench  10  ft.  wide.  140 
ft.  \onK  and  2ri  to  30  ft.  <lc.|>  l.s  e.\caval<d.  Tin-  Hides  of  the 
trench  arc  Hiipportod  hy  concrete  walls,  and  the  hotloin  Is 
loft  open.  The  wati'r  Ihus  intercepted  will  How  to  a  HUinp  at 
one  end  of  'the  trench  and  be  pumped  thence  to  the  city 
ninins. 

A  Knilronil  Turnout  I'rolilriii;  (itMinietririil  Solution — A 
problem  that  Is  not  <incommon  in  detail  location  of  railway 
trucks  i.s  treated  by  C.  ('..  Kdwards,  Southern  Pacific  Co.,  ."^an 
Francisco,  Calif.,  by  the  followinK  interestinj?  nieUiod.  The 
problem  was  to  run  in  a  curve  from  a  K'ven  tiinKent  to  i)ass 
throuBb  a  Kiven  point  and  to  pass  at  a  prescribed  distance 
from  the  corner  of  a  buildinK-  The  point  and  the  corner  of 
.the   building  are  supposed   to   be   tied   in   to   the   tangent.      In 


TURNOUT    PROBLEM,    GEOMETRICAL    SOLUTION 

the  sketch  nin  is  the  given  tangent,  p  the  given  point  and  c 
the  corner  of  the  building.  A  circle  rhf  is  drawn  around  c 
with  the  prescribed  clearance  distance  ch  as  radius.  The  re- 
quired turnout  is  represented  by  the  curve  shp  with  center  at 
o.  Joint  a  and  h.  This  line  intersects  the  small  circle  at  r, 
which  is  in  the  vertical  line  below  c,  as  can  readily  be  shown 
by  similarity  of  the  triangles  chr  and  oha.  Draw  other  con- 
struction lines  as  shown.  The  triangles  asr  and  phr  are  simi- 
lar, which  gives  the  equation  sr  X  rp  =  rh  X  ar.  Also  the 
triangles  abr  and  rhf  are  similar,  which  gives  the  equation 
rh  X  ra  =  rb  X  rf,  substituting  which  gives  sr  X  rp  = 
rb  X  rf.  In  this  equation  all  quantities  except  sr  can  be 
calculated  from  the  known  positions  of  points  c  and  p  with 
respect  to  the  line  mn.  Then  sr  is  computed,  and  from  it  se 
and  sp  can  be  found.  As  ae  is  a  mean  proportional  between 
se  and  sp,  the  beginning  of  the  curve  is  fixed.  It  is  then  a 
simple  matter  to   find  the   radius. 

Adding:  Maclilne.s  used  in  Field  by  Leveling  Parties — The 
prec.se-leveling  parties  in  charge  of  J.  H.  Peters  and  G.  D. 
Cowie  of  the  United  States  Coast  and  Geodetic  Survey,  oper- 
ating in  Indiana  and  Florida,  respectively,  are  recording  the 
readings  of  the  level  rods  on  adding  machines  as  the  work 
progresses.  The  machine  is  strapped  to  the  top  of  a  motor 
velocipede  on  which  the  party  goes  to  and  from  the  working 
ground.  The  leveling  is  done  along  railroads,  and  the  car  is 
moved  forward  with  the  observer  as  the  work  progresses. 
The  adding  machines  are  now  being  used  in  the  field  for  the 
first  time  In  such  work.  From  the  results  up  to  now  it  is 
concluded  that  recording  can  be  done  more  quickly  and  with 
less  likelihood  of  errors  than  when  the  recorder  uses  the  old 
method  of  entering  the  observations  in  a  record  book.  Back- 
sights and  foresights  are  recorded  in  separate  columns,  whose 
sums  may  be  obtained  by  pulling  a  lever.  The  difference  be- 
tween these  two  sums  is  the  difference  in  elevation  between 
the  starting  and  ending  benchmarks  of  the  line.  The  machine 
is  of  the  listing  type,  so  that  it  gives  a  permanent  record 
of  the  observations  on  the  reel  of  paper.  The  saving  of  time 
and  money  in  a  single  season  will  much  more  than  pay  for  the 
cost  of  the  machine  in  the  opinion  of  officials  of  the  Survey. 
Moving  Picture  of  a  Lift  Bridge — The  Strauss  direct-lift 
bridge  over  the  Louisville  &  Portland  Canal,  near  lock  and 
dam  No.  41,  Ohio  River,  at  Louisville,  is  shown  in  an  inter- 
esting manner  in  the  photograph.  Both  positions  of  the 
bridge  are  shown  by  clever  superposition  of  the  photographic 
j.rinting.      Five    bridges    of    this    type    have    been    built    up    to 


"MOVING   riCTURK"  OK  LIK'l-   i:l:llic;iO  OVER  LOUISVILLE 
&    PORTLAND  CANAL 

the  i)rescnt,  the  earliest  in  1910.  The  Louisville  bridge  Is  the 
most  lecent.  Its  completion  was  noted  in  "Engineering  News" 
of  July  15,  ]!)15,  p.  123.  It  spans  210  ft.  in  the  clear.  The 
lift  is  40  ft.  and  gives  90-ft.  clearance  above  normal  stage. 

Index  for  Steel  Handbook — Herewith  is  a  sketch  of  a  con- 
venient thumb  index  for  the  Carnegie  handbook.  This  index 
is  in  use  at  the  county  engineer's  office  in  Pittsburgh,  and  it 
was  worked  up  by  A.  D.  Nutter,  structural  engineer  in  that 
office.  Others  might  find  another  index  more  suited  to  their 
work,  but  the  mechanical  make-up  would  be  the  same.     About 


( 


THUMB   INDEX   FOR   CARNEGIE   POCKET   COMPANION 
(1913    EDITION) 

45  headings  can  be  placed  on  a  page  of  the  handbook. 
Although  the  1913  edition  is  more  complete  than  the  old  one. 
yet  many  readers  have  found  considerable  trouble  in  locating 
information,  and  the  difificulty  is  increased  by  the  thin  paper 
used.  The  tabs  are  a  considerable  help  in  consulting  the  hand- 
book. 
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lEadl^stlcy  aim  Afflmeracs^ 

Attention  was  called  in  these  columns  two  years  ago 
to  the  importance  of  preserving  the  natural-cement  in- 
dustry, which  has  been'  steadily  declining  during  the  past 
fifteen  years  until  the  output  of  natural  cement  has 
fallen  considerably  below  a  million  barrels  per  annum. 

In  view  of  the  high  prices  now  prevailing  for  portland 
cement,  the  present  is  a  particularly  favorable  time  for 
renewed  activity  in  the  natural-cement  industry.  It  is  of 
interest  to  observe  that  one  large  producer  of  natural 
cement  in  the  Middle  West  has  undertaken  an  active 
campaign  to  reestablish  natural  cement  in  the  favor  of 
engineers.  There  is  no  doubt  that  one  reason  why  port- 
land  cement  has  so  largely  crowded  out  its  old  competitor 
is  the  extent  to  which  it  has  been  advertised  as  a  superior 
material. 

That  Portland  cement  is  superior  for  many  uses  is  be- 
yond question ;  but  as  was  pointed  out  in  these  columns 
two  years  ago,  the  older  generation  of  engineers,  at  least, 
is  aware  that  natural  cement  possesses  qualities  that  make 
its  use  advantageous  in  certain  places.  The  buttery 
consistency  of  mortar  made  from  natural  cement  makes 
it  valuable  in  laying  brick  and  stone  masonry.  Its  slow- 
setting  quality,  while  on  many  works  a  drawback,  is  in 
other  places  an  important  advantage. 

In  laying  street-pavement  foundations,  for  example,  it 
is  now  the  universal  practice  to  haul  the  sand  and  stone 
and  dump  it  in  the  street,  from  which  it  is  shoveled, 
with  more  or  less  street  dirt,  onto  the  mixing  platform 
or  into  the  mixer.  By  the  i;se  of  a  slow-setting  cement, 
however,  it  would  be  possible  to  establish  semi-permanent 
concrete-mixing  plants,  where  the  material  would  be 
discharged  from  bins  directly  into  the  mixer  and  the 
mixed  concrete  would  be  hauled  in  tight  dump-carts  from 
this  mixing  plant  to  the  place  where  the  concrete  is  to 
be  used. 

Tlie  durability  and  reliability  of  natural  cement  are 
attested  by  the  condition  of  most  of  the  older  engineering 
works  in  this  country  built  prior  to  1880.  It  is  the  gen- 
eral experience  that  where  natural  cement  was  used  for 
foundations  the  work  is  generally  in  perfect  condition, 
while  works  in  natural  cement  exposed  to  weather  and 
frost  action  show  more  or  less  deterioration.  Exactly 
the  same  thing  could  be  said,  however,  concerning  works 
which  were  executed  in  portland  cement  and  which  have 
not  had  nearly  as  long  exposure. 

It  is  also  a  fact  that  where  old  structures  of  natural 
cement  are  torn  out  at  the  present  day  a  large  variation 
is  found.  Some  of  tlie  work  is  as  hard  and  sound  as  a 
good  natural  stone,  wliile  other  work  crumbles  readily 
and  is  easily  excavated  with  hand  tools.  When  tlie 
conditions  are  recalled  under  which  natural  cement  was 
manufactured  and  used  fifty  years  or  more  ago,  it  is  not 
at  all  difficult  to  understand  why  such  variations  in 
condition  should  occur.     Cement  manufacturers  of  that 


day  were  working  to  a  large  extent  in  the  dark,  with  rule- 
of-thumb  methods  and  without  the  aid  of  applied  chem- 
istry. The  engineer  who  used  cement,  also,  was  in  many 
cases  ignorant  of  the  care  necessary  in  its  mixing  and 
manipulation,  to  secure  reliable  results.  It  ought  to  be 
possiljle  with  modern  methods  of  manufacture  of  natural 
cement  and  with  the  same  care  in  its  use  as  is  exercised 
with  portland  cement  to  carry  out  work  with  natural  ce- 
ment that  would  be  even  better  than  the  monumental 
work  done  with  it  two  generations  ago. 

Engineers  interested  in  tunneling  work  will  read  with 
interest  the  description  elsewhere  in  this  issue  of  the 
methods  adopted  at  Memphis,  Tenn.,  in  driving  two  soft- 
ground  tunnels  as  a  part  of  a  new  storm-water  drainage 
system.  Each  of  these  tunnels  is  nearly  half  a  mile  long, 
and  work  on  each  of  them  was  begun  with  steel  shields 
forced  forward  by  hydraulic  jacks. 

Tliese  shields  were  of  much  lighter  construction  than 
those  which  have  ordinarily  been  used  for  subaqueous 
tunneling.  The  shells  were  a  single  thickness  of  %-in. 
plates,  there  was  no  interior  diaphragm,  and  the  interior 
bracing  was  light.  In  one  of  these  tunnels  the  shield 
was  successfully  used  throughout  the  work.  In  the  other 
tunnel,  of  somewhat  larger  diameter,  the  shield  failed 
after  the  tunnel  had  been  driven  a  short  distance.  It 
was  repaired  and  reinforced  at  a  heavy  outlay  in  time 
and  money,  but  again  broke  down  and  was  abandoned, 
and  the  remainder  of  the  tunnel  was  driven  by  other 
methods. 

It  is  sometimes  a  difficult  question  to  decide  whether 
the  conditions  under  which  a  soft-ground  tunnel  is  to 
be  driven  are  such  as  to  call  for  the  use  of  a  shield.  Of 
course,  where  a  tunnel  is  to  be  driven  under  a  body  of 
water  through  running  ground,  shield  tunneling  is  nec- 
essary for  safety.  In  most  soft-ground  tunneling,  how- 
ever, the  work  can  be  done,  if  necessity  requires,  with 
ordinary  methods  of  drifting  and  timbering,  supple- 
mented if  necessary  by  the  use  of  compressed  air  and 
by  the  drainage  of  ground  in  advance  of  the  tunnel  by 
wells. 

Where  the  use  of  a  shield  is  decided  upon,  it  should 
be  made  strong  enough  to  stand  the  heavy  stresses  upon 
it.  A  tunnel  shield  may  have  to  carry  the  load  of  the 
entire  over-burden  above  the  tunnel  roof.  The  jacks 
that  force  the  tunnel  forward  may  exert  a  pressure  of  a 
tliousand  tons  or  more;  stones,  logs  and  other  obstruc- 
tions to  the  shield's  cutting  edge  may  tend  to  distort  the 
shield. 

The  tem])tation  to  economize  in  shield  construction  is 
especially  great  where  the  shield  is  used  for  a  short  tun- 
iicl.  The  stresses  on  the  shield,  however,  may  be  as  great 
in  a  short  tunnel  as  in  a  long  one ;  and  if  it  is  worth  while 
to  use  a  shield  at  all,  it  is  sound  economy  to  make  it 
amply  strong  for  its  work. 
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Thae  ILari^est  Reservoir  nim 
HortH  Annerica 

The  larjjcst  iv.><i'rv(>ir  in  North  Aiiu'rica  iw  boin^'  cro- 
afod  in  llu-  Province  of  Qiu'Ih-c.  It  will  store  KIO  billion 
eubie  feet  of  water  and  allow  the  re;,'nlation  of  the  St. 
Maurice  IJiver  so  that  some  KiS.OOO  hp.  more  is  available 
as  .steady  power  at  tliree  points  below.  This  reservoir 
is  to  be  coni|)ared  with  the  next  larfiest  in  North  Amer- 
ica, tlie  Klephant  JUitte  reservoir  of  the  United  States 
Reclamation  Service,  in  New  Mexico,  havinfj  an  eventual 
11.")  billion  cul)ic  feet  of  iin|)()iinilc(l  water.  Tiu'  St. 
Maurice  reservoir  is  exceeded  in  the  list  of  the  world's 
larjiest  only  by  Gatun  Lake,  at  Panama  (183  billion 
cubic  feet),  and  the  Nile  Uiver  above  Assuan  (^j^.'JO 
billion  cubic  feet). 

This  project  is  of  timely  interest  as^the  first  storage 
and  river-regulation  scheme  for  power  to  be  actually 
undertaken  in  America  that  can  approach  the  descrip- 
tion "enormous."  The  nuignitude  here  is  of  flooded  area 
and  impounded  water  rather  than  cost  of  works,  being 
in  the  natural-lake  region  of  the  St.  Maurice  headwaters. 

The  dam  for  this  reservoir,  the  design  and  construc- 
tion of  which  are  set  forth  elsewhere  in  this  issue,  is  not 
an  unusual  structure.  The  matter  that  will  excite  the 
greatest  interest  in  the  dam  itself  is  the  selection  of  the 
solid-gravity  section  instead  of  the  hollow-deck  design, 
wdiere  the  transportation  is  so  peculiarly  ditheult  as  at 
St.  Maurice.  The  reason,  it  appears  from  the  reports, 
was  the  caution  wdiich  the  Streams  Commission  and  its 
engineers  desired  to  exhibit  in  this  their  first  great  un- 
dertaking. Mingled  with  their  caution  there  seems  to 
have  been  an  underlying  feeling  that  the  prestige  of  a 
government  project  and  a  great  artificial  lake  required 
the  sort  of  monumental  and  everlasting  structure  afforded 
by  solid  masonry. 

In  this  particular  case  the  saving  of  a  hollow  dam 
over  the  solid  type  is  minimized.  This  structure  is  a 
long  low  structure  for  the  most  part,  in  which  the  yard- 
age of  decks,  buttresses  and  aprons  would  begin  to  ap- 
proach the  yardage  of  a  solid  dam.  iloreover,  much  of 
the  cost  of  the  work  is  represented  in  the  cost  of  pro- 
viding means  of  transportation,  getting  equipment  to  the 
site,  maintaining  the  labor  force,  etc. — all  items  that 
would  yield  no  appreciable  reduction  in  the  construction 
of  a  hollow  dam. 

Looking  at  the  dam  and  reservoir  from  another  view- 
point, the  advantages  of  the  location  are  shown  in  new 
light.  The  quantity  of  concrete  needed  is  70,000,  the 
reservoir  capacity  created  is  160  billion — a  unit  figure  of 
0.44  cu.yd.  of  concrete  per  million  cubic  feet.  What  this 
means  may  be  seen  by  noting  the  Elephant  Butte  (solid- 
gravity  section  dam)  ratio  of  4.78  cu.yd.  per  million 
cubic  feet  and  the  2.3  figure  for  the  Aziscohos  dam  (hol- 
low-deck type) — both  of  which  may  be  taken  as  the 
nearest  representative  cases. 

Some  question  naturally  arises  as  to  how  the  province 
can  afford  to  go  ahead  with  as  large  and  expensive  a 
project  as  this  while  the  nation  is  at  war.  To  see  the 
answer,  it  is  necessary  to  know  something  of  the  uniqiie 
power  situation  in  the  city  of  Montreal — for  current 
from  the  most  important  power  developments  benefiting 
from  this  project  (Shawiuigan  and  Grand'  Mere)  is 
controlled  by  the  Montreal  power  utility.  There  is  im- 
mediately available  for  this  concern  about   123,000  hp. 


more  of  steady  power  tiian  lu'lore,  and  this  is  worth  :il 
least  $l,2r)0,0()0  per  year  in  gross  income.  The  Montreal 
district  is  sujjplied  by  five  large  hydro-electricr  stations 
witii  a  possible  output  of  some  100,000  h]).,  and  the  iii- 
stalli'd  capacity  of  all  these  stations  is  ))ractically  loaded 
its  full  extent.  Such  a  condition  discloses  th(!  willing- 
ness of  private  interests  to  invest  money  in  the  im])rove- 
ment  of  the  St.  Maurice  i'iver. 

Tiie  re])orted  method  of  linaiicing  liie  work  also  is 
worthy  of  passing  mention,  as  being  affected  by  the  exi- 
gencies of  the  times.  'IMie  contractor  is  paid  in  the 
Government's  bonds,  and  the  benefited  interests  pay  the 
interest  and  amortization.  liut  tiie  (■ontractor  also 
re])resents  the  jwwer  interests,  so  that,  waving  legal  nice- 
lies  aside,  the  benefiting  concerns  pay  the  interest  on 
the  bonds  that  they  themselves  hold.  Apparently  a  de- 
sirable end  is  secured;  the  Government  controls  the  de- 
sign, construction  and  operation,  but  the  entire  financial 
burden  is  assumed  by  the  power  companies.  The  ripar- 
ian owners  gain  by  the  elimination  of  intercompany  agree- 
ments to  cooperate  in  the  im])rovement ;  arrangements 
difficult  to  secure  and  trouljlcsome  to  maintain.  Ap- 
parently each  party  gets  a  maximum  of  what  it  wants 
and  a  minimum  of  what  it  naturally  would  like  to  escape. 


"^  ^eveSopcimeiat 


The  National  Conservation  Association  at  its  meeting 
in  Washington  last  week  voted  by  a  large  majority  to 
approve  the  Shields  bill,  which  authorizes  the  Govern- 
ment to  grant  fifty-year  permits  for  the  development  of 
water  power  on  navigable  rivers.  Under  this  bill  the 
development  of  the  power  will  be  under  Government  sup- 
ervision, and  the  rates  charged  by  any  company  whicli 
develops  power  will  be  subject  to  regulation  by  the 
authorities  of  the  state  in  which  tlie   plant  is  located. 

The  Shields  bill  has  been  opposed  by  Gifford  Pinchot 
and  his  associates  on  the  ground  that  it  is  too  generous 
in  its  terms  to  the  companies  which  develop  the  power 
and  especially  that  the  companies  receiving  the  permits 
should  pay  some  compensation  to  the  Government  in 
addition  to  that  provided  in  the  bill.  Mr.  Pinchot's 
theory  is  unquestionably  sound;  but  the  difficulty  lies 
in  its  practical  application.  It  sounds  reasonable  to  say 
that,  if  the  Government  is  to  sell  or  lease  valuable  prop- 
ery,  it  should  get  the  best  price  the  property  will  bring 
rather  than  give  it  away.  But  how  could  a  price  be  fixed 
whicli  would  be  fair  both  to  the  Government  and  the 
people  who  invest  their  money  in  water-power  develop- 
ment? It  is  easy  to  say  that  the  price  should  be  such 
as  will  leave  a  fair  return  to  the  company  on  its  capital 
invested  plus  suitable  compensation  for  the  risk  involved 
and  a  reward  for  the  enterprise  and  industry  necessary 
to  organize  the  corporation  and  carry  the  work  into  effect. 

The  difficulties  of  carrying  any  such  ideal  plan  into 
effect  are  insuperable.  No  engineer  or  financier  is  wise 
enough  to  predict  in  advance  with  any  considerable  de- 
gree of  accuracy  what  wall  be  the  annual  net  earnings 
(or  losses)  of  a  great  water-power  enterprise  five  years, 
ten  years  or  twenty  years  from  the  date  of  its  establish- 
ment. Unless  such  an  estimate  could  be  made,  how 
would  it  be  possible  to  appraise  the  different  water-power 
sites    and    determine    their    present-day    value    or   what 
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would  be  a  fair  rate  of  compensation  for  their  use?  It 
might  be  possible,  of  course,  to  fix  by  law  or  executive 
order  a  certain  rate  of  compensation  for  all  Federal 
water-power  leases;  but  under  such  a  plan  only  the  most 
favorable  power  sites  would  be  developed  and  the  others 
would  remain  idle. 

Everyone  agrees  that  it  is  to  the  interests  of  all  parties 
concerned  and  especially  desirable  for  the  conservation 
of  our  coal  and  oil  resources  that  water-power  develop- 
ment should  again  go  forward  on  a  large  scale.  The 
Government  itself  obviously  cannot  go  into  the  business 
of  power  development,  and  it  ought  therefore  to  encour- 
age private  corporations  to  carry  forward  this  work  and 
to  do  so  at  the  earliest  possil)le  date. 

It  is  this  general  view  of  the  matter,  we  take  it,  that 
influenced  the  National  Conservation  Association  at  its 
recent  meeting  to  reverse  its  action  of  three  years  ago  and 
approve  a  more  liberal  policy  toward  the  development  of 
water  power. 


Roa<dl  Maaira^eimsiirace  Esspes^aeimce 
isa  He'w  YorfiS.  Stigi,4e 

Engineers  interested  in  highway  work  will  read  with 
interest  the  paper  by  T.  M.  Ripley,  one  of  the  Division 
Engineers  of  the  New  York  State  Highway  Department, 
recounting  the  experience  of  that  state  in  road  main- 
tenance. It  is  common  enough  to  hear  the  blame  laid 
for  the  unsatisfactory  character  of  New  York  state  roads 
to  the  prevalence  of  graft  in  the  state  government,  to  a 
defective  organization,  to  corruption  in  politics,  to  incom- 
jiotence  of  the  men  who  planned  and  built  the  roads,  to 
mistakes  in  the  selection  of  the  type  of  road  to  be  built. 
l'>ach  and  all  of  these  assigned  causes  have  had  something 
to  do  in  producing  that  result,  but  the  most  important 
cause  of  all,  well  set  forth  by  Mr.  Ripley  in  his  paper  in  this 
issue,  is  the  rapid  and  revolutionary  series  of  changes  in 
tlie  traffic  upon  these  roads.  No  one  could  foresee  these 
changes  fifteen  years  ago  or  ten  years  or  even  five  years 
ago,  and  the  changes  which  are  even  now  going  on  have 
a  very  important  bearing  on  the  type  of  road  that  should 
1)0  constructed  in  future  and  the  methods  which  should 
If  adopted  for  its  maintenance. 

We  may  refer  specifically  to  the  concluding  paragraph 
(»f  ^Ir.  Ripley's  statement,  in  which  he  calls  attention  to 
tlie  terrific  damage  which  is  being  done  to  macadam 
roads,  both  waterbound  and  bituminous,  by  the  rapidly 
increasing  traffic  of  motor  omnibuses  and  motor  trucks. 
It  is  only  within  the  last  two  or  three  years  that  these 
vehicles  have  become  an  important  factor  in  state  high- 
way traffic.  The  reason  why  they  have  so  serious  an  effect 
on  such  roads  is  that  they  are  operated  in  early  spring 
and  late  fall  -when  the  roads  are  soft  and  easily  cut  up, 
whereas  the  touring  car  traffic  which  up  to  three  years 
ago  was  the  main  traffic  that  gave  the  highway  engineer 
concern  did  not  become  important  on  country  roads  until 
after  the  roads  had  dried  out  and  settled  in  the  spring. 
It  is  stated  that  in  ^lassachusetts  it  will  require  hundreds 
of  thousands  of  dollars  to  make  good  the  damage  done  to 
the  state  highways  within  the  past  few  weeks  by  heavy 
motor  trucks  and  motor  omnibuses,  run  over  the  roads 
just  as  the  frost  is  coming  out  of  the  ground. 

The  problem  highway  engineers  must  face  is  the  ques- 
tion how  to  maintain  the  roads  under  these  conditions. 
It  is  evident  from  Mr.  Ripley's  review  that  the  enormous 


cost  of  maintenance  of  New  York  state  highways  is  due 
not  alone  to  such  extraordinary  damage  but  to  the  un- 
systematic manner  in  which  the  work  of  maintenance  has 
been  carried  on,  up  to  two  or  three  years  ago. 

It  is  of  course  an  old  story  that  the  way  to  economic- 
ally maintain  a  road  surface  is  to  take  the  "stitch  in  time 
that  saves  nine,"  and  to  keep  the  road  continuously  in 
good  condition;  l)ut  the  advent  of  the  automobile  has 
accentuated  the  conditions  that  formerly  prevailed,  and 
made  prompt  and  thorough  maintenance  alisolutely  essen- 
tial, not  merely  to  keep  a  road  in  good  condition  but  to 
save  it  from  being  entirely  destroyed. 

It  may  be  of  interest  in  this  connection  to  give  some 
figures  as  to  what  New  York  has  actually  spent  for  the 
maintenance  of  some  of  its  state  roads,  built  within  the 
last  ten  years.  The  Little  Falls  road  in  Herkimer  County, 
5i/;{  mi.  long,  was  built  in  1906.  The  total  cost,  including 
grading,  was  $11,165  per  mi.,  and  during  the  six  years 
from  1909  to  1914  inclusive,  $7,294  per  mi.  was  spent 
on  it  for  maintenance  and  repairs.  It  is  of  interest  to 
note  that  $4,940  per  mi.  was  spent  on  this  road  in  1912, 
probably  for  the  entire  reconstruction  of  the  surface.     In 

1913,  however,  $269  per  mi.  was  spent  upon  it,  and  $.562  in 

1914.  The  New  Lebanon-Brainard  Road  in  Columbia 
County  was  built  in  1907.  Its  length  was  8  mi.  and  the 
cost  of  construction  was  $6,824  per  mi.  During  the  six 
years  from  1909  to  1914,  $3,928  per  mi.  was  spent  on  it 
for  maintenance  and  repairs,  $1,702  per  mi.  was  spent  in 
1913. 

The  Canton-Ogdensburg  road  in  St.  Lawrence  County, 
built  in  1908,  is  7.9  mi.  long,  and  cost  $8,595  per  mi.  In 
the  six  years  following,  $3,270  per  mi.  was  spent  for 
maintenance  and  repairs.  A  road  subjected  to  heavy 
travel  between  Troy  and  Schenectady,  3  mi.  long,  was 
built  in  1907,  at  a  cost  of  $11,782  per  mi.  In  the  six 
years  from  1909  to  1914  $10,376  per  mi.  was  spent  on  it 
for  maintenance  and  repairs,  of  which  $5,654  per  mi.  was 
spent  in  1912,  and  over  $1,000  per  mi.  in  each  of  the 
two  following  years. 

It  is  obvious  that  if  any  considerable  part  of  the  New 
York  state  highway  system  were  to  require  a  permanent 
annual  charge  per  mile  for  maintenance  such  as  these  fig- 
ures indicate,  the  burden  on  the  taxpayers  would  be  insup- 
portable. As  Mr.  Ripley  makes  clear,  however,  a 
considerable  part  of  the  high  cost  of  maintenance  and 
repair  has  been  due  to  the  lack  of  system  in  maintenance. 
There  are  probably  a  good  many  miles  of  the  state  high- 
way system  which  will  eventually  have  to  be  rebuilt  from 
the  bottom  up  with  a  more  permanent  foundation  to  M'ith- 
stand  the  heavy  traffic  of  the  present  day,  but  it  is  to  be 
hoped  that  by  the  introduction  of  engineering  methods 
in  the  work  of  maintenance,  most  of  the  roads  now  Iniilt 
may  be  kept  in  condition  at  a  reasonable  annual  outlay- 

That  the  life  of  wood-stave  pipe  depends  upon  the 
kind  and  grade  of  the  wood  used  for  the  staves  is  well 
brought  out  by  a  letter  printed  elsewhere  in  this  issue. 
The  concluding  sentence  of  the  letter  will  bear  repeat- 
ing: "Fir  and  pine  for  strength,  redwood  for  dura- 
bility, should  be  as  thoroughly  understood  as  steel  for 
strength  and  cast  iron  for  durability."  The  letter  also 
relates  to  the  Seattle  wood-stave  conduits  and  the  argu- 
ments recently  advanced  at  Seattle  for  building  a  "con- 
crete and  steel  conduit,"  besides  containing  a  list  of 
redwood  stave-pipe  lines  installed  from  1889  to  1908. 
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llic  case,  two  scoro-cards  woiilrl  be  ncct'ssary — one  for 
f^i'iK'ial  and  ono  for  special  (|iiali(ication.s.  Under  the 
former  would  he  j^roiiped  kucIi  qualiti(!S  as  charaf^ter, 
jiidjjnient  and  eili(;iency,  giviiif^  ])ro])er  percentaf^^e  to 
each  so  as  to  make  a  total  of  100%.  Those  are  (jnalitics 
which  any  business  nuui,  be  he  lawyer,  merchant,  engi- 
neer or  what  not,  would  look  for  in  a  prosj)e(;tive  eni- 
])l()yeo  or  which  would  be  necessary  to  a  greater  or  less 
degree  in  the  successful  execution  of  a  business  enterprise. 
On  the  second  score-card  would  be  grouped  such  other 
qualities  as  have  a  bearing  on  the  special  work  to  be  done, 
as,  for  an  engineer,  technical  education,  experience  on 
similar  work,  and  understanding  of  men. 

A  rough  analogy  may  be  drawn  from  the  selection  of 
a  system  of  transportation.  Suppose  a  contractor  wants 
to  carry  a  quantity  of  stone  across  a  body  of  Avater.  He 
will  not  look  up  the  different  makes  of  motor  trucks  for 
the  simple  reason  that  what  he  needs  is  a  boat,  although 
a  motor  truck  is  a  fine  transportation  machine.  Like- 
wise a  firm  wishing  to  construct  a  machine  shop  will 
not  consult  a  dentist,  although  the  dentist  may  have  a 
fine  character  and  good  all-round  ability. 

Furthermore,  it  seems  inadvisable  to  assign  a  definite 
percentage  to  any  one  quality,  as  "efficiency  15%,"  for 
so  broad  a  classification  as  to  fit  "a  successful  engineer," 
since  so  much  depends  upon  the  specific  nature  of  the 
work  to  be  done.  Those  qualifications  which  might  make 
a  man  a  fine  bridge  designer  might  not  be  at  all  adequate 
for  a  superintendent  of  construction.  As  a  man  pro- 
gresses from  one  position  to  another  he  may  make  less 
and  less  use  of  his  technical  knowledge  and  find  his 
understanding  of  men  and  his  ability  to  organize  and  to 
hold  in  mind  a  general  perspective  of  a  large  piece  of 
work  brought  more  and  more  into  play. 

The  obvious  conclusion  is  that  no  fixed  rules  can  be 
followed,  but  that  a  careful  analysis  of  each  case  is  nec- 
essary to  bring  the  right  man  to  the  right  work. 

R.   D.   BURDICK, 

Assistant  Engineer,  N.  Y.  C.  &  St.  L.  E.R. 
Cleveland,  Ohio,  Apr.  24,  1916. 


Sir — I  see  no  grouiul  for  objecting  to  the  statement  of 
qualities  to  be  looked  for  in  the  young  engineer  as  sum- 
nuirized  by  Prof.  C.  R.  Mann  from  information  received 
by  him  in  response  to  an  extensive  inquiry.  These  as 
arranged  by  him  are: 

1.  Character,  integrity,  responsibility,  resourcefulness, 
initiative. 

2.  JudKinent,   commonsensc,  scientific  attitude,   perspective. 

3.  Efficiency,  thorouKhness.  accuracy,   industry. 

4.  Understanding  of   men,   executive  ability. 

5.  Knowledge  of  the   fundamentals  of  engineering  science. 

6.  Technique   of  practice  and   of   business. 

It  is  not  SO  clear  that  this  brief  statement  can  be 
"used  as  a  standard  in  developing  organizations  and 
curricula  and  in  selecting  efficient  methods  of  instruc- 
tion."    There  are  several  reasons  for  this: 

1.  The  relative  value  of  the  several  proposed  uniis  of 
measure  is  not  the  same;  they  cannot  be  marked  off  as 
a  series  of  equal  units  or  a  single  measuring  stick,  the 
total  length  of  which  will  represent  the  whole  man.  It 
cannot  be  concluded  that,  because  "technique"  is  sixth, 
all  other  qualities  combined  are  five  times  as  important. 

2.  The  measures  proposed  are  not  and  cannot  be  in- 
dependent units;  influences  that  are  effective  in  devel- 
oping any  one  cannot  fail  to  produce  effects  on  others. 
To  be  serviceable  as  a  measure,  the  law  of  dependence 
should  be  defined.  For  example,  it  is  my  opinion  that 
in  developing  technique,  character  also  is  developed.  To 
what  extent  can  I  depend  upon  the  training  in  technique 
as  a  means  of  securing  character? 

3.  The  school  is  not  equally  effective  in  making  its 
impress  upon  the  several  qualities  of  which  the  proposed 
measure  is  composed.  There  are  in  fact  some  things  that 
a  school  cannot  do.  The  God-given  qualities  of  a  man 
count  tremendously  when  one  attempts  to  measure  him. 
While  we  put  character  first  and  technique  last  in  im- 
portance, when  we  attempt  to  measure  the  man,  it  would 
be  wrong  to  assume  that  character  should  always  be  first 
and  technique  always  last  in  the  amount  of  attention 
bestowed  by  the  school.  It  often  happens  that  students 
enter  school  with  more  character  than  technique  to  their 
credit. 

Professor  Mann's  circular  letter  is,  I  assitnie,  to  be 
accepted  as  an  initial  proposition,  and  as  such  it  is 
extremely  interesting.  I  have  no  doubt  that  in  time 
he  will  disclose  the  next  step  in  the  development  of  a 
measure  and  of  means  whereby  it  may  be  made  effective. 

Urbana,  III.,  Apr.  17,  1916.'  "  W.  F.  M.  Goss. 


Sir — "With  reference  to  the  discussion  on  the  quali- 
fications requisite  for  a  successful  engineering  career,  it 
seems  obvious  to  the  writer  that  the  considerations  of 
"character"  and  "technique"  are  in  nowise  comparable, 
a  point  that  seems  to  have  been  disregarded  or  over- 
looked in  the  previous  discussion  as  well  as  in  the  pre- 
paration of  the  Marin  "score-card."     Plainly,  if  this  be 


Sir — Referring  to  your  editorial  query,  "Is  Character 
the   Fundamental  Requisite  for  Engineers?"  it  is  hardJ 
to  Tinderstand  how  any  other  view  could  be  taken  thailrl 
that  character  is  the  foundation  stone  upon  which  all  the' 
other  qualifications  must  necessarily  rest. 

It  does  not  matter  how  bright  or  how  well  educated! 
an  engineer  is  or  how  much  past  experience  he  has  had,- 
unless  he  can  be  trusted  absolutely.     Unless  he  is  de- 
pendable,   his    other   qualifications    go    for   naught.     If 
he  is  susceptible  to  dishonesty,  he  is  practically  of  no 
value  whatever  to  any  client,  because  he  cannot  be  trusted. 
"The  sharper  the  blade  the  keener  the  cut."     I  might 
go  on   and  enlarge   along  these  lines,  but   I  have  said  : 
enough  to  have  it  luiderstood  why  we  must  put  char- 
acter as  a  fundamental  requisite  for  engineers.     As  to 
the  other  requisites,  it  is  my  imjoression  that  those  who 
made  up  the  list  of  the  Mann  "score-cards"  had  no  in- 
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tcntion  of  conveying  tlio  impression  that  teohnioal  edu- 
cation should  not  have  the  proper  consideration.  What 
was  in  mind  in  assigning  judgment — engineering  judg- 
ment— was  naturally  the  intention  to  convey  the  idea 
that  engineering  judgment  is  not  the  grocery  man's 
judgment,  but  is  a  result  of  knowledge  and  experience  in 
engineering.  The  grocery  man  wlio  might  have  excel- 
lent judgment  in  the  grocery  business  might  have  very 
poor  judgment  in  the  engineering  business. 

An  engineer  may  be  highly  educated  technically  and 
yet  lack  the  ability  to  work  with  men  and  obtain  efficiency. 
We  know  of  men  who  have  had  the  greatest  advantages 
technically  and  ought  to  rank  high  in  the  engineering 
world,  but  for  the  lack  of  these  qualifications  under  con- 
sideration cannot  be  trusted  with  important  work. 

Pasadena,  Calif.,  Apr.  26,  191G.         C.  W.  Koixer. 

Sir — Dean  Marston's  unique  use  of  the  Mann  "score- 
card,"  as  explained  by  him  in  your  issue  of  Apr.  30, 
is  peculiarly  opportune. 

If  you  grant  for  the  sake  of  argument,  first,  that  such 
a  use  of  the  card  is  justifiable  and,  second,  that  any 
significance  is  to  be  attached  to  such  ratings  of  char- 
acter as  78,  80,  93,  etc.,  by  any  single  observer,  however 
competent,  then  two  interesting  questions  arise :  Is 
there  any  connection  between  the  fact  that  the  grocer, 
the  merchant  and  the  banker  have  a  rating  on  character 
higher  on  the  average  by  5.7  points  than  that  of  the  en- 
gineers and  the  fact  that  engineers  are  seldom  chosen 
as  members  of  public  commissions,  even  when  these  deal 
with  engineering  works?  If  so,  what  is  the  meaning 
of  this  to  the  engineering  schools  and  the  engineering 
profession?  W.    A.    Starrett. 

8  West  40th  St.,  New  York  City,  Apr.  29,  1916. 


Sir — Your  issue  of  Apr.  13  contains  a  letter  from 
lieorge  Cromwell,  City  Engineer  of  San  Diego,  upon  the 
failure  of  the  Lower  Otay  dam,  in  which  exception  is 
taken  to  some  remarks  from  the  writer  published  in 
Engineering  News  of  Mar.  9.  Mr.  Cromwell  attempts 
to  prove  that  my  previous  communication  was  based  upon 
inaccurate  data,  claiming  that  all  figures  were  obtained 
from  textbooks,  little  attention  being  given  to  actual 
( onditions. 

The  height  of  the  dam,  130  ft.,  is  first  questioned, 
the  City  Engineer  stating  that  the  height  was  135.5 
ft.  On  p.  31,  of  the  "Transactions"  of  the  American 
Society  of  Civil  Engineers,  Vol.  LXXV,  the  statement 
is  made  by  Mr.  O'Shaughnessy  that  the  Lower  Otay  dam 
nas  completed  to  the  130-ft.  level  above  the  old  stream  bed 
nn  Aug.  18,  1897.  Also  Engineering  News  of  Feb.  3, 
1916,  gave  this  dimension  as  130  ft.  However,  in  a 
matter  of  this  kind  the  City  Engineer  ought  to  know, 
so  the  error  is  admitted,  attention  being  called  to  the 
fact  that  the  increased  height  made  the  structure  more 
unsafe  than  the  writer  had  previously  assumed,  and  the 
risks  involved  in  filling  the  reservoir  were  therefore 
greater. 

Mr.  Cromwell  claims  that  this  increased  height  of 
I  lam  gave  such  additional  capacity  to  the  spillway  that 
it  should  be  considered  in  the  analysis.  The  writer's 
investigation  shows  that  the  dam  was  weaker  than  the 


denuinds  of  good  practice,  before  the  water  reached  the 
floor  of  the  spillway,  so  the  capacity  of  this  feature 
has  no  bearing  whatever  on  my  statement  that  the  basin 
should  not  have  been  allowed  to  fill. 

The  slopes  of  the  dam  assumed  arc  also  questioned.  As 
this  matter  seemed  rather  indefinite,  computations  were 
made  on  two  slopes — 1:1  and  11/^:1.  Even  with  the 
flatter  slope  the  ratio  between  resisting  force  and  ap- 
plied load  was  much  less  than  the  demands  of  good 
practice,  consequently  there  appears  little  meat  in  Mr. 
Cromwell's  contention  that  as  the  slopes  were  l^^ :  1? 
my  data  were  inaccurate.     Mr.  Cromwell  says: 

Third,  the  investigation  relative  to  the  coefficient  against 
sliding,  as  Mr.  Sellew  calls  it,  does  not  seem  to  be  to  the 
point  in  view  of  the  fact  that  the  dam  did  not  eventually  fall 
by  sliding  upon  Its  base. 

In  the  design  of  dams  it  is  necessary  to  oppose  to  the 
anticipated  load  a  greater  force — how  much  greater  will 
depend  upon  local  conditions  and  on  the  type  of  dam 
under  consideration.  With  normal  conditions  a  masonry 
dam  will  have  an  opposing  force  eqiuil  to  twice  the  ap- 
plied load  and  an  earth  dam  about  ten  times.  A  rock- 
fill  should  lie  between  these  two.  An  examination  of 
several  rock -fill  dams  shows  the  following  ratios  of  the 
applied  load  to  the  opposing  force,  assuming  a  full  res- 
ervoir : 

Lower   Otay   with   1  :  1   slopes 1  :  1.85* 

Lower  Otay   with   1  Va  :  1   slopes 1  :  2.60 

Escondido    1  :  3.25 

Castlewood    1  :  2.1 

East   Canon   Creek 1  :  4.0 

Pecos   River    1  :  3.35* 

Walnut   Grove    1  :  2.60* 

Morena     1  :  4.90 

Stanislau    River    1  :  3.20 

Bishop    Creek     1  :  3.70 

South  Fork  Stanislau  River 1  :  5.00 

Those  marked  *  have  failed.  The  writer  makes  no 
claim  that  the  Lower  Otay  dam  failed  by  sliding,  but 
presents  this  table  to  indicate  the  relative  stability  when 
compared  with  other  structures  of  its  type  and  -submits 
that  the  low  ratio  of  the  Otay  M'as  the  source  of  its  weak- 
ness, an  appreciation  of  which  should  have  suggested 
measures  to  prevent  the  filling  of  the  reservoir.  Mr. 
Cromwell's  contention  that  the  dam  failed  from  over- 
topping is  well  answered  by  the  editorial  in  Engineering 
News  of  Mar.  9,  which  shows  that  the  amount  of  water 
passing  over  the  top  could  have  had  little  effect  upon 
a  rock-fill. 

The  City  Engineer  states  that  in  his  opinion  the  dam 
would  have  been  standing  today  had  not  the  water  flowed 
over  its  top;  that  is,  he  believes  that  a  ratio  between 
load  and  opposing  force  of  1:  1.85  is  a  safe  one.  It  is 
hard  to  reconcile  this  opinion  with  the  fact  that  after 
the  failure  at  Otay  some  two  billion  gallons  were  wasted 
at  Morena  to  lower  the  high-water  line  and  this  struc- 
ture had  a  ratio  of  1 :  4.90.  If  the  Lower  Otay  was  safe 
when  full,  there  could  be  no  valid  reason  for  wasting  at 
Morena  a  volume  of  water  which  at  10c.  per  thousand 
gallons  (the  price  paid  by  the  city  to  a  private  com- 
pany) was  worth  $200,000!^ 

A  careful  review  of  all  the  data  obtainable  convinces 
the  writer  that  the  Lower  Otay  dam  failed  because  it 
did  not  contain  sufficient  material  to  resist  a  pressure 
due  to  a  full  reservoir;  that  this  weakness  was  apparent 
from  a  comparison  with  other  similar  dams  that  had 
gone  out  and  such  weakness  should  have  been  kno\\Ti  to 
those  in  charge  of  the  works.  While  the  dam  was  unsafe 
■with  a  full  reservoir,  it  had  been  of  great  service  to  the 
city  when  filled  to  lower  levels,  and  had  it  been  admin- 
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isti'ird  witli   |>ru(liMi('c,   Sim   Dic^^o  would  still   lie  ciijov-      tlial 
iiii,'  its  liciu'lils. 

Tlu'  discrc'paiifii's  in  (li'sif.;ii  iiiul  c 
appiiront.  tliiit  tlicrc  can  lie  no  cxiu.- 
fliis    Imsin.      Mut    the    lilv    ollicials    \ 


were 


struct  loll 

I'or  tile  lilliii;,'  of 
•f  so  (IcttTiiiiiU'd 
tliat  a  I'ainniakcr 


tliat  this  result  should  hi-  acconiplisl 
was  hired  to  aid  in  the  oiu'ratioii. 

Under  the  conditions  tlio  writer  is  unal)lc  to  accept 
Mr.  Croniwell's  invitation  to  retract  former  criticism 
and  altiiluitc  llie  disaster  to  an  act  of  (Jod. 

l''l!A\('IS    li.    SULLKW. 

La  .loila.  Calif.,   .\pril  ;.'!,    IHKI. 

Pittsbuairglhi  RuaSnirag  ona  Flla(l«=SIlss^Ih) 
C<D)iracirette=F]l(n)Oir'  SystLeinas 

Sir — There  is  apiiemled  hereto  u  (•()])>■  of  a  nllin<,f  on 
four-way  ilat-slah  eonstruetion  in  reinforced  eonerete 
whieli  was  adopted  in  the  Bureau  of  Building  Inspection 
of  the  City  of  Pittsburgh,  Penn.,  while  I  was  engineer 
of  the  bureau  and  which  may  be  ])roposcd  a.s  the  require- 
ment of  the  new  building  code  of  this  city,  if  there  are 
no  serious  objections  to  its  form  and  meaning. 

The  ruling  is  intended  to  cover  only  the  four-way 
systems.  Other  systems  may  be  easily  arranged  for  by 
introducing  additional  matter  to  cover  such  portions  of 
the  construction  as  are  not  covered  in  the  ruling  given. 
It  is  not  intended  to  be  a  complete  guide  for  tlie  de- 
signer in  his  work,  but  as  a  very  sure  check  to  discover 
whether  he  has  done  his  work  correctly.  The  coeffi- 
cients for  the  bending  moments,  which  are  the  first  point 
of  investigation,  were  obtained  by  assuming  the  resisting 
section  in  the  various  tested  buildings  quoted  in  the  ac- 
companying table  and  calculating  an  equivalent  uniform 
live-load  from  that  one  in  the  test  which  came  closest 
to  the  assumed  design  load  intended  for  the  floor  tested 
and  then  solving  for  the  bending-moment  coefficient  in 
the  iisual  way.  The  span  used  in  each  case  was  the 
clear  distance  between  the  edges  of  the  column  caps. 
This  work  was  performed  in  the  case  of  the  direct  bands 
as  well  as  the  diagonal  ones  and  the  results  noted. 

The  divisor  IG  for  the  positive  moment  in  the  center 
of  the  panel  was  selected  because  all  the  various  forms  of 
flat-slab  construction  are  safe  under  this  figure,  even 
though  the  tests  did  not  disclose  stresses  anywhere  near 
those  calculated  by  this  method.  But  by  this  method 
the  distribution  of  the  steel  in  the  diagonal  bands  must 
be  properly  arranged. 

The  great  advantage  of  employing  this  method  is  that 
it  is  flexible.  The  design  for  the  construction  may  vary 
according  to  the  conditions  of  the  loading  and  the  span 
in  a  much  more  consistent  manner  than  when  the  con- 
struction is  limited  by  dimensions  or  proportions  of  the 
details.     It  allows  to  the  designer  the  greatest  latitude 


that  is  possibly  consistent  with  safety  of  tiie  construe 
tion  and  will  invariably  be  found-  on  trial  to  disclo^-c 
to  tlu!  investigator  any  error  or  deviation  from  the  ac- 
cepted test  results  which  tends  toward  danger.  If  at 
lirst  glance  the  reader  thinks  that  the  ruling  is  prohihi- 
lory,  it  will  be  best  to  reserve  judgment  until  having,' 
given  it  a  consistent  trial.  Tlu!  principal  result  of  it'- 
u.se  is  that  the  column  cap  is  invariably  made  heavier 
than  has  been  tlu;  practice  in  the  past,  but  not  so  mueli 
as  to  be  detrimental  to  the  construction  in  any  way. 

The  manner  of  dealing  with  rectangular  ])anels  will  be 
easily  understood  and  results  in  nothing  different  from 
the  usual  i)raetice,  which  follows  tlu;  theoretical  laws  for 
the  variation  in  the  bending  moments  in  the  case  of  two- 
dimension  variations. 

Tlie  formula  for  the  resisting  moment  at  the  peri])liery 
of  the  drop  con.struction  is  derived  simply  from  the  stand- 
ard method  of  flndiiig  the  bending  moment  at  a  certain 
section  of  a  beam  when  the  moment  is  known  at  another 
section  and  the  shears  between  are  to  be  multi})lied  by 
their  acting  arm  in  order  to  find  the  moment  at  the  re- 
quired .section. 

The  ruling  is  not  propo.sed  as  if  completed,  but  in  such 
an  important  matter  as  this  it  is  best  to  have  the  light 
that  may  be  slied  upon  it  by  those  who  may  have 
had  experiences  which  can  show  whether  or  not  slight 
variations  in  the  ruling  would  cause  it  to  be  of  more 
correct  or  wider  adaptability  to  the  work  on  which  it 
should  be  used.  It  is  intended  to  1)ring  out  discussion 
of  a  constructive  nature,  as  the  writer  is  convinced  that 
the  method,  when  extended  to  cover  the  probable  cases 
that  may  arise  in  its  use,  which  can  be  found  only  by 
throwing  upon  it  the  light  of  careful  scrutiny  of  the 
engineering  profession,  will  be  found  to  approach  as  near 
to  the  actual  correct  theoretical  method  as  possible.  It 
is  only  claimed  to  be  based  upon  an  empirical  solution, 
but  is  not  open  to  the  usual  objection  that  the  constants 
used  in  the  solution  are  not  yet  properly  determined  from 
a  physical  .standpoint.  Any  such  physical  constants  that 
may  be  considered  will  be  found  to  have  been  accounted 
for  in  the  fact  that  they  affected  the  actual  stresses  in 
the  tests  and  thus  are  actually  accounted  for  in  the 
formulas.  John  A.  Fergusox, 

Secretary-Engineer  of  the  Building  Code  Committee. 
Pittsburgh,  Penn.,  Apr.  25,  1916. 

[The  ruling  and  the  table  follow. — Editor.] 

RULING   ON  THE   DESIGN  OP   FLAT-SLAB   CONSTRUCTION 
IN   THE   CITY   OF   PITTSBURGH 
Definitions 
1.   Flat    slabs,    as    understood    by   this    ruling,    shall    consist 
of     reinforced-concrete     columns     with     enlarged     capitals    on 
which  is  supported  a  flat  reinforced  slab  floor,  with  or  without 
plates  or  depressed  panels  at  the  column  cap.     The  construc- 
tion may  be  such  as  to  admit  the  use  of  hollow  panels  in  the 
ceiling   or   smooth   ceiling   with   depressed   panel   In   the   floor 
at  the  column  cap 


COMPARISON  OF  STRESSES  MEASURED  IN  EXTENSOMETER  TESTS  WITH  STRESSES 
COMPUTED    BY    THE   CHICAGO    AND    PITTSBURGH    RULINGS.* 
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Compression  in  Concrete 

T 

=nsion  in  Steel 

Tension  in  Steel 

at  Edge 

of  Columr 

Capital 

Over  Column 

Head 

at  Center  of 

Span 

Stress 

Stress 

Stress 

Stress 

Stress 

Stress 

Com- 

Com- 

Com- 

Com- 

Com- 

Com- 

puted by 

puted  by 

puted  by 

puted  by 

puted  by 

puted  by 

Building,  City  and 

Nature  of 

Loads 

in  Lb.  per 

Sq.Ft. 

Actual 

Chicago 

Pitts. 

Actual 

Ciiicago 

Pitts. 

Actual 

Chicago 

Pitts. 

Date  of  Test 

Load 

Live 

Dead 

Total 

Stress 

Ruling 

Ruling 

Stress 

Ruling 

Ruling 

Stress 

Ruling 

Ruling 

Deere  &  Webber 

/  Design.  , 

225 

115 

340 

750 

750 

780 

16,000 

28,600 

19,000 

4,000 

14,700 

n,.300 

Minneapolis,  1910 

1  Test. .  . . 

350 

115 

465 

1,000 

1,030 

1,150 

24,000 

39,200 

26,000 

7,000 

20.200 

15,400 

Franks 

J  Design   -  . 

256 

115 

371 

680 

700 

750 

4,000 

11,200 

7,500 

4,500 

15,000 

11,400 

Chicago,  1911 

iTest 

624 

115 

739 

1,390 

1,400 

1,500 

8,700 

22,400 

15,000 

10,100 

30,000 

22,800 

Larkin 

1  Design .  . . 

250 

120 

370 

450 

560 

650 

3,000 

18,000 

10,200 

3,300 

18,000 

14,000 

Chicago,  1912 

\  Test 

618 

120 

738 

1,000 

1,120 

1,300 

8,500 

36,000 

20,400 

16,000 

36,000 

28,000 

Excelsior 

j  Design.  .  . 

150 

125 

275 

350 

580 

600 

3,500 

16,200 

9,950 

2,600 

20,500 

15,700 

Chicago,  1914 

iTest 

425 

125 

550 

720 

1,160 

1,200 

12,100 

32,400 

19,900 

15,000 

41,000 

31,400 

*  Table  calculated  by  A 

R.  Lord. 

May  11,  1916 
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2.  The  column  capital  shall  be  defined  as  the  gradual 
flaring  out  of  the  column  without  any  marked  offset  in  the 
concrete. 

3.  The  depressed  panel  shall  be  defined  as  a  square,  rect- 
angular or  approximately  circular  depression  around  the  col- 
umn capital  extending   below  the  adjacent  slab. 

4.  The  panel  length  shall  be  defined  as  the  distance  center 
to  center  of  column  of  the  side  of  a  square  panel,  and  the 
panel  length  and  breadth  of  a  rectangular  panel  as  the  dis- 
tance center  to  center  of  column  in  the  long  and  short  direc- 
tions respectively.  The  span  length  is  defined  as  the  distance 
In  the  clear  from  edge  to  edge  of  column  cap  where  it  inter- 
sects either  the  floor  slab  or  the  depressed  panel,  measured 
on  the  length  or  breadth  of  the  panel  as  the  case  may  be. 

Stresses 

5.  All  unit  stresses  shall  be  as  specified  in  the  general 
ordinance  on  the  "Use  of  Concrete  and  Reinforced  Concrete." 
Stresses  shall  be  computed  under  the  assumption  set  forth  in 
that  ordinance. 

Moments 

6.  The   negative   bending   moment   at   the   support   shall    be 

W  L' 

taken  ,  in  which  W  equals  the  total  load  on  one  panel 

11 
exclusive  of  any  load   within   the  area  of   the   column  capital 
and  L'   is   the   clear  span   between   column   capitals   measured 
along  the  side  of  the  panel. 

7.  The  positive  moment  at  the  center  of  the  panel  shall  be 

W  L 

taken  as  ,  in  which  W  is  the  total  load  on  a  panel  and  L. 

16 
the  distance  center  to  center  of  columns  measured  along  the 
side  of  the  panel. 

Resisting  Sections 

8.  The  negative  moment  at  the  support  shall  be  considered 
as  acting  on  a  vertical  section  passing  through  the  slab  along 
the  periphery  of  the  column  capital.  The  compressive  stress 
In  the  concrete  on  this  section  shall  be  figured  by  the  ordinary 
straight-line  assumptions  of  stress  distribution  taking  the 
periphery  of  the  column  capital  as  the  width  of  the  section 
and  the  depth  from  the  lower  face  of  the  concrete  adjoining 
the  column  capital  to  the  center  of  gravity  of  the  slab  steel 
as  the  depth   of  the   section. 

9.  The  area  of  slab  steel  resisting  the  negative  moment  of 
W  L' 

at  the  support  shall  be  taken  as  the  total  section  of  all 

11 
■slab  rods  cutting  a  conical  critical  section  starting  at  the 
periphery  of  the  column  capital  and  flaring  outward  at  a  45° 
angle  with  the  vertical.  The  spacing  of  rods  thus  determined 
for  the  width  of  the  critical  section  shall  be  maintained  for 
the  full  width  of  the  bands. 

10.  The  positive  moment  at  the  center  shall  be  resisted  by 
the  steel  and  concrete  cut  by  a  vertical  critical  section 
through  the  slab  having  its  center  at  the  column  center  and 
its  diameter  equal  to  the  mean  dimension  of  the  sides  of  the 
panel. 

Drop  Construction 

11.  The  thickness  of  the  slab  adjacent  to  the  column  capi- 
tal may  be  increased,  if  necessary,  by  means  of  a  depressed 
concrete  drop  panel  centered  on  the  column  center.  Where 
this  depressed  panel  is  used,  the  resisting  moment  of  the  slag  at 
the  periphery  of  the  depression  shall  be  not  less  than  that  figured 

,  ^^ 
1/  are  as  defined  above  and  X  is  the  distance  between  the 
(  dge  of  the  column  capital  and  a  circle  of  area  equal  to  that 
of  the  drop  used.  This  depressed  panel  may  be  diminished  in 
thickness  at  greater  distance  from  the  column  capital  if 
desired,  provided  the  resisting  moment  at  any  section  shall 
not  fall  below  the  value  determined  by  the  above  formula 
applied  to  that  particular  section. 
Columns 

12.  The  columns  shall  be  figured  for  the  unbalanced 
moment  of  the  live  floor  load  when  the  entire  area  on  one 
side  of  a  line  through  the  column  center  is  considered  as 
loaded  and  the  area  on  the  other  side  unloaded.  The  live- 
load  reaction  producing  this  moment  shall  be  considered  as 
uniformly  distributed  along  the  periphery  of  the  column 
capital. 

Distribution   of   Slab   Steel 

13.  The  computed  area  of  steel  per  unit  width  of  band 
determined  from  the  moment  at  the  support  shall  be  main- 
tained the  same  for  the  entire  width  of  each  band.  Width  of 
hands  shall  not  be  less  than  four-tenths  of  the  direct  span 
between  column  centers.  The  total  steel  area  as  determined 
from  the  computations  may  be  distributed  equally  between  all 
the  bands  or  somewhat  more  than  one-half  may  be  placed  in 
the  direct  bands.  In  no  case,  however,  shall  the  steel  area  of 
direct  bands  exceed  that  in  diagonal  bands  by  m6re  than  one- 
'hird   (for  square  panels). 


from  the  formula  M 


-'  e 


2  I    '" 


which  W'  and 


Rectangular    Panels 

14.  The  slab  thickness  and  the  steel  area  in  the  diagonal 
bands  shall  be  determined  in  rectangular  panels  by  computa- 
tions based  on  a  square  panel  of  the  same  average  dimensions. 
The  .steel  area  in  the  long  direct  bands  shall  be  that  required 
in  the  same  band  if  situated  on  the  edge  of  a  square  panel  of 
the  long  dimensions  in  size.  The  steel  area  in  the  short  direct 
band  shall  be  that  required  in  the  same  band  if  situated  on 
the  edge  of  a  square  panel  of  the  short  dimensions  in  size. 

Profile  of  the  Column  Capital 

15.  The    profile    of    the    column    capital    shall    satisfy    the 

W'  L' 

moment  of at  any  concentric  vertical  section  through  it 

11 
and   the   slab,    the   value    of   W'   and    L'    being    taken    for    the 
particular  section   considered. 

Moments  in  Wall   Panels 

16.  The  bending  moment  to  be  resisted  by  any  band  of 
reinforcing  extending  into  an  exterior  panel  shall  be  increased 
by  20%  if  concrete  column  supports  are  present  at  the  wall 
and  by  40%  if  the  slab  rests  on  a  bearing  wall  at  Its  exterior 
edge. 

Concentrated  Loads 

17.  Girders  and  beams  shall  be  provided  where  necessary 
to  carry  concentrated  loads  in  excess  of  the  safe  capacity  of 
the  floor  slab.  Such  girders  and  beams  shall  be  calculated  for 
the  full  concentrated  load. 

Note — The  unit  stresses  permitted  in  the  ordinance  on 
reinforced  concrete  above  referred  to  are  as  follows: 

Lb.  per  Sq.In. 

Compression  in  extreme  fiber 650 

Tension   for  steel   in  beams 16  000 

Bond  of  concrete  to  steel '  '  'go 

Shear  in  concrete  unaccompanied  by  tension.'!!!!;!!!!  120 

Allowed  tensile  strain  in  concrete,  diagonal,  in  beams  90 

tensile  strain  allowed  in  diagonal  tensile  stress 1  350 


I 


yir — 111  my  article  on  the  "Status  of  Activated-Sludge 
Sewage  Treatment,"  published  in  the  Engineering  News 
of  Apr.  27,  1916,  there  is  a  typographical  error  which 
affects  the  meaning  and  intent  of  the  writer.  'On  page 
800,  beginning  at  the  7th  line  from  the  top  of  the  page, 
it  is  stated : 

As  a  preliminary  to  activation,  the  screen  should  not  be  too 
fine^  An  aperture  less  than  V2  in.  would  probably  remove 
material  that  should  be  activated,  while  larger  than  ,>  in. 
would  admit  substances  that  should   be  treated  as  screenings. 

The  first  of  these  figures  should  have  read  rh  instead 
of  y2  in.  The  writer  had  in  mind  the  Eiensch-Wurl 
screen  at  Cleveland,  which  has  3^2-in.  apertures,  as  the 
finest  permissible  for  use  in  this  connection ;  while  a 
screen  of  the  same  kind  with  i\-in.  aperture  seemed  the 
other  limit.  George  T.  Hammond. 

215  Montague  St.,  Brooklyn,  N.  Y.,  Apr.  29,  1916. 
[*] 

Sir — I  have  read  with  great  interest  the  article  by 
Charles  Evan  Fowler,  entitled  "'Seattle  Water-Works 
Troubles,"  published  in  Engineering  News,  !Mar.  30,  1916. 
Of  especial  interest  was  the  reference  to  the  cost  of  the 
main  supply  ])ipe.  Since  recent  publications  have  given 
considerable  publicity  to  these  pipes,  a  discussion  of  tiieir 
merits  may  not  be  amiss. 

It  seems  that  when  these  lines  were  contemiilated  a 
study  was  made  of  the  respective  merits  of  wood-stave 
and  steel  pipe,  Avith  the  ultimate  result  that  the  wood- 
stave  pipe  showed  a  saving  in  cost  over  a  period  of  45  yr. 
of  $1,413,756.  Consistent  with  economy,  as  would  be 
expected,  wood-stave  pipe  was  chosen. 

Any  pipe  line,  whether  built  of  steel,  wood  staves  or 
steel  and  concrete,  should  be  protected  against  injury 
from  outside  causes.  The  pipe  should  be  buried  if 
exposed  to  danger  from  land  slides  or  falling  boul- 
ders ;  trestles  or  bridges  should  be  located  and  designed 
witli  a  view  to  protection  from  floods;  air  valves  should 
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1)0  »>r  sulliciciit  ti'y/.v  and  iiiimlu'r  to  ciirc  for  (lie  rclicvinjj 
of  vacuuin  or  m-jialivc  ])n'.><suro  crfatcd  l>y  .><u(l(l('n  oiitllow 
of  water  in  tlir  jiipe  duo  to  a  l)roak  in  tlio  lino  or  sudden 
oponinj^  of  fjato  valvos;  and  llnally  Iho  dosij^n  KJioidil 
provide  an  ani])lo  factor  of  safety  a^jainst  such  overload 
as  may  arise  from  walor-liammer,  etc.  With  such  pre- 
cautions assumed,  the  merits  of  an  economical  installa- 
tion depend  upon  total  cost,  includin}i;  llrst  cost,  main- 
tenance, depreciation  and  interest  on  the  investment,  and 
involve  tliercforo  the  life  of  the  ])ipe. 

In  desijininij  the  Seattle  conduits  wood-stave  i)ipo  was 
•liven  a  length  of  life  eciual  to  the  usual  assumed  life  of 
steel  i)ipo,  or  15  yr.  I  understand  that  concrete-and-steel 
I'onstruction  was  disregarded  because  its  cost  would  have 
exceeded  the  amount  of  money  available  at  that  time. 
The  matter  then  evolved  into  relative  first  cost,  mainte- 
nance and  interest  on  investment  ])ertaining  to  steel  and 
wood-stave  l)ipe,  the  result  being  in  favor  of  the  wood 
stave.  Assuming  that  all  precautions  for  the  protection 
of  the  line  liad  been  taken  and  maintained,  there  should 
not  now  be  any  question  of  the  correctness  of  the  judg- 
ment of  the  engineers  in  charge  of  the  work  in  choosing 
wood-stave  pipe. 

However,  there  is  one  ])oint  that  was  overlooked  or 
disregarded  at  the  time  of  installation.  This  oversight 
is  still  a  common  one  among  engineers,  and  it  occurs  in 
tlie  classification  of  wood-stave  pipe  as  a  whole,  irrespec- 
tive of  the  material  from  which  it  is  made. 

With  wood-stave  pipe  of  California  redwood  a  cheap 
pipe  is  secured  with  a  life  that  approaches  permanent 
construction.  Prqjerly  constructed  pipe  made  of  clear, 
air-dried  redwood  staves  will  give  a  life  approaching  that 
of  cast  iron  ;  and  while  the  first  cost  will  be  higher  than 
that  of  treated  fir  or  pine  pipe,  it  will  be  less  than  that  of 
steel,  while  the  annual  cost  or  sinking  fund  necessary  to 
cover  its  renewal  will  be  but  a  fraction  of  the  correspond- 
ing reserve  necessary  to  be  considered  in  installing  fir- 
stave  or  steel  pipe. 

The  wood-stave  pipe  in  Seattle  (fir-stave  pipe)  was 
given  as  its  maximum  life  15  yr.,  the  estimated  life  of 
steel  pipe.  The  cost  over  a  period  of  45  yr.  was  figured  to 
be  $1,9-47,595 — a  saving  of  $1,413,756  over  and  above  the 
cost  of  steel  pipe  for  the  same  period.  This  included  the 
first  cost  of  the  wood  pipe  ($322,952)  and  two  renewals 
at  a  cost  of  $311,294,  interest  figured  at  5%.  Over  45  yr. 
this  gave  an  average  annual  expenditure  of  approximately 
$43,280. 

A  wood-stave  pipe,  if  made  of  redwood,  would  cost 
approximately  33%%  more  than  the  fir  pipe,  or  $430,600. 
Assume  a  cost  of  $500,000  for  the  redwood-stave  pipe. 
The  life  of  a  properly  constructed  pipe  made  of  staves 
of  the  best  quality  of  clear,  air-dried  redwood  could  be 
safely  placed  at  50  yr.,  while  a  longer  life  is  probable. 
The  approximate  annual  cost  would  be,  on  this  basis, 
$10,000 — an  annual  saving  on  this  conservative  estimate 
of  $33,280. 

A  clearer  comparison  would  be  shown  by  assuming 
that  the  revenue  derived  from  the  sale  of  water  would 
clear  off  the  first  cost  of  the  fir  pipe  in  15  yr.  This  would 
leave  two  renewals  at  $311,294  each  to  be  cared  for  in  the 
following  30  yr.,  figuring  that  a  concrete-steel  pipe  would 
be  in  operation  replacing  these  lines  at  the  end  of  that 
time.  If  redwood  pipe  were  used,  the  first  cost  of  $500,- 
000  would  at  the  same  rate  be  paid  off  in  23  yr.,  the  pipe 
for  the  remaining  22  yr.  costing  the  city  nothing. 
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A  grout   many  redwood-stavo  pipes  have  boon   inHtalled 

IhroughoMl    this  country  and  other  countrioK  during  the 

and    investigation   has  ntvoalod   them   to  be] 

Icid  coiulition,  good   for  many  more  years  of] 

nssiinicd   life  of  .")()  or  inon;  years  is  readilyi 

those  who  arc  familiar  uilli  Ihis  type  of  pip&l 


past 

si  ill   in  exec 

scr\  ICC.     A I 

admitted  Ity 

construction. 

Some  woo(l-])iiK!  lines  huill  with  redwood  staves,  with 
dates  of  installation,  are  given  in  the  aceom])anying' 
table.  Any  of  these  lines  can  Ix;  jx'rsonally  investigated 
hy  engineers  de.s^-ring  data  in  order  to  be  convinced  of  the 
merit  of  redwood. 

It  is  not  necessary  to  go  to  the  expense  of  a  cast-iron 
or  concrete-steel  pipe  to  secure  a  pipe  that  will  give 
continued  service  over  a  long  period  of  years.     To  renew 

SOME    REDWOOD-STAVK    PIPE    LINES    INSTALLED    FROlff 

1889   TO   1908 

In-  Dlam- 

stalled  Owner  Locution  eter,  In. 

1889     City  of  Ot,'(len    Provo,   Utah 14 

1891  City  of  I'rovo    Ogdon,    Ariz 18 

1892  City  of  LoKan   LoKan,    Utah 18 

1892     City  of  Yuma    Yuma,    Ariz 2ft 

1892     Butfc   City  Water  Co Butte,    Mont 24 

1899     Butte  City  Water  Co Butte.   Mont 29 

189.-!     Kern  County  Land  Co Kal<ersfield,    Calif 72 

189.'!      Mt.  Nebo  Land   Co Mt.   Nebo,   Calif 48 

1894  Oakland  Water  Co Oakland,    Calif 20 

1895  William  Inayes   Montpeller,    Idaho 24 

1897  North  Star  Mines  Co Oras.s  Vallev,  Calif 14 

1898  City  of  I'alto  Alto* Palo  Alto,  Calif 12 

1899  Yuba  Electric  Co Marysville,   Calif 3ft 

1899  Floriston   I'ulp  and  I'aper 

Co Floriston,    Calif lOg 

1900  Reno  Light  and  Power  Co.   Reno,    Nev 48 

1900     Honolulu  Plantation  Co..    Honolulu,  T.   H 24 

1900     Kihei   Plantation  Co Hawaiian    I.slands 24 

1900  MoonliRht  Water  Co Nome,    Alaska 14 

1901  Hawaiian  Sugar  Co Mauii,  T.  H 24 

1901     Southern  California  Moun- 
tain Water  Co San   Diego,   Calif 24 

1901  Anaconda  Copper  Co Anaconda,   Mont 66 

1902  Melones  Mining  Co Melones,   Calif 72 

1902  Los  Alamitos  Sugar  Co...    Los  Alamitos,   Calif 18 

1903  Utah   Sugar  Co Garland,  Utah 24 

1903     Vancouver  Power  Co Vancouver,   B.    C 54 

1903  Idaho  Sugar  Co Idaho  Falls,  Idaho 24 

1904  Cornell    Uiriversity Ithaca,   N.   Y 6» 

1904     Idaho     Construction     and 

Power    Co Idaho  Falls,  Idaho 120 

City  of  Lynchburg Lynchburg,    Va 30 

Great  Northern  Power  Co.f   Duluth,    Minn 84 

24 
22 
33 
42 
6» 
22 
141 
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1904 
1905 
1905 
1905 
1905 
1905 
1906 
1906 
1906 
1906 
1907 
1908 
1908 


City  of  Greensboro Greensboro,  N.  C 

Cerro  de  Pasco  Mining  Co.  La  Fundicion,  Peru 

City  of  St.  John St.  John,  N.  B 

City  of  Dallas    Dallas,    Tex 

Guanajuato   Power  Co....  Zamora,    Mexico... 

Mill  Creek  Power  Co Salt   Lake   City.... 

Garfield  Water  Co Garfield,    Utah 

Utah  Copper  Co Bingham,   Utah 24 

North  Fork  Ditch  Co Folsom,   Calif 52 

City  of  Temple Temple,  Tex 18 

French   Land   and   Irriga- 
tion   Co French,  N.  M 42 

♦Sewer    pipe;    no    pressure;  laid    in    salt    marsh.         fFour 
parallel  lines. 

pipe  lines  every  15  yr.  when  30%  additional  expenditure 
at  first  would  more  than  double  the  life  would  seem  poor 
engineering  and  economy.  A  thorough,  economical  study 
of  available  material  for  a  pipe  line  should  be  given  more 
careful  consideration  by  all  engineers.  Just  as  the  quality 
of  cast  iron  and  steel  is  known  to  vary,  so  should  the 
quality  of  various  kinds  of  lumber  for  different  uses  be 
appreciated.  Fir  and  pine  for  strength,  redwood  for 
durability,  should  be  as  thoroughly  understood  as  steel  for 
strength  and  cast  iron  for  durability. 

John  F.  Partridge. 
Hobart  Building,  San  Francisco,  Calif.,  Apr.  8,  1916. 


MOTES  AHD  QUERIES 


The  Diagronal  Station  Drawing  reproduced  as  Fig.  5  of  D.  A. 
Sealey's  article  on  "Rapid-Transit  Work  in  1915,  New  York 
City,"  p.  846,  May  4,  1916,  was  unfortunately  not  credited  to 
its  author.  The  original  was  drawn  by  George  Perrine. 
Assistant  Engineer,  Rapid  Transit  Subway  Construction  Co., 
and  was  distributed  to  a  visiting  party  of  the  American 
Society   of  Civil   Engineers   last   January. 
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By   ]{()1!KI!T  SI'UHK  WE.STOXf 

Experiments  to  detormiiie  tlie  feasibility  of  a  new 
])ro(;ess  of  sewage  treatment  invented  and  patented  by 
George  W.  Miles,  a  Boston  chemist,  were  made  from  1911 
to  1!)14  under  the  direction  of  E.  S.  Dorr,  of  the  Boston 
Sewer  Department,  with  results  that  seem  to  indicate  that 
it  will  be  not  only  successful,  but  profitable.  The 
process  may  be  described  as  follows : 

Ordinary  sewage  sludge  from  settling  basins  is  greasy, 
offensive  and  of  so  little  practical  value  that  fanners  will 
not  accept  it  for  fertilizer,  even  as  a  gift,  yet  sewage 
sludge  contains  fertilizing  elements  of  great  value  and 
considerable  grease.  The  ]\Iiles  process  attempts  by  the 
addition  of  an  acid  to  precipitate  the  bulk  of  the  solids 
from  sewage  in  the  form  of  a  sludge  that  can  be  dried 
and  degreased,  thereby  producing  a  readily  salable  and 
greaseless  fertilizer,  as  well  as  recovering  the  valuable 
grease.  Either  sulphuric  acid  or  sulphurous  acid  may  be 
used,  and  the  process  contemplates  the  manufacture  of 
the  acid  at  the  disposal  works.  If  sulphuric  acid  were 
chosen,  ordinary  weak  chamber  acid  of  1.53  specific 
gravity  would  be  used,  but  the  cheapest  source  of  acid  is 
undoubtedly  pyrite  (native  FeS^),  which  when  roasted  in 
a  furnace  of  proper  construction  produces  sulphur  diox- 
ide (SO,).  This  is  a  gas  that  may  be  fed  directly  into 
the  sewage,  in  which  it  would  dissolve,  forming  sulphurous 
acid. 

The  addition  of  sulphur  dioxide  precipitates  most  of 
the  grease,  together  with  the  greater  part  of  the  suspended 
matter.  The  resulting  sludge  is  dried,  extracted  with  a 
solvent  to  recover  the  grease,  and  the  remainder  pre- 
]iared  for  fertilizer.  An  important  sanitary  feature  of 
the  treatment  is  that  the  sulphur  dioxide  is  a  strong  dis- 
infectant, so  that  the  acidified  sewage  contains  few  bac- 
teria. It  also  contains  but  little  suspended  matter.  Con- 
sequently, the  supernatant  liquid  may  be  discharged  into 
a  body  of  water  like  Boston  Harbor  without  producing 
any  nuisance. 

The  experiments,  which  were  conducted  by  officers  of 
the  sewer  division  of  the  City  of  Boston,  consisted  of  11 
runs,  involving  the  treatment  of  about  20,000  gal.  of  sew- 
ago.  From  these  experiments  it  was  concluded  that  from 
1,000,000  gal.  of  sewage  1,738  lb.  of  dried  sludge  would 
be  obtained  and  that  it  would  contain  21.7%  of  grease, 
which  at  4c.  a  pound  would  yield  $1.5.08.  In  addition, 
there  would  be  13.01  lb.  of  fertilizer  base,  estimated  ac- 
cording to  agricultural  standards  to  be  worth  $9.25,  mak- 
ing the  total  value  of  the  recoverable  material  about 
$24.33  per  1,000,000  gal. 

The  results  of  Mr.  Dorrs  experiments  were  so  ])romis- 
ing  that  their  repetition  under  the  supervision  of  impartial 
investigators  and  for  a  longer  period  was  thought  worth 
while,  and  arrangements  were  made  for  a  week's  study  of 
the  process  under  the  supervision  of  the  sanitary-research 
laboratory  of  the  Massachusetts  Institute  of  Technology. 
These  further  experiments  were  begun  on  July  7,  1915, 
and  were  made  under  the  direction  of  Robert  Spurr 
Weston,  with  Prof.  AV.  T.  Sedgwick  in  consultation.  The 
results   obtained   were   checked   by   further   experiments, 

♦Abstract  of  a  papor  in  the  "Journal"  of  the  American  Pub- 
lic  Health    Association,   April,    1916. 

tConsuIting    Sanitary    Engineer,     14     Beacon    St.,     Boston, 

Mass. 


covering  three  days,  which  began  on  Nov.  8,  1915,  .so  that 
the  tests  covered  i)otli  warm-  and  cold-weather  conditions. 
The  close  agreement  between  the  results  of  the  two  .sets 
of  experiments  is  remarkable,  and  it  may  be  definitely 
stated  that  the  experiments  of  the  sanitary-research 
laboratory  confirm  the  results  obtained  by  Mr.  Dorr  re- 
garding the  amount  of  sludge  that  may  be  recovered  from 
Boston  sewage  and  the  amount  of  grease  that  is  present 
therein.  The  Miles  acid  process  has  thus  been  shown  to 
possess  many  advantages  as  a  method  of  .«ewage  disposal 
for  cities  like  Boston,  namely: 

1.  It  disinfects  the  sewage  by  reducing  the  numbers  of 
bacteria  from  millions  to  hunclreds  per  cubic  centimeter. 

2.  If  the  drying  of  the  sludge  and  the  extraction  of  the 
grease  can  be  accomplished  economically,  it  is  probaljjc 
that  a  large  part,  if  not  all,  of  the  cost  of  the  acid  treat- 
ment may  be  met  by  the  sale  of  the  grease  and  fertilizer 
recovered  from  the  sewage. 

3.  The  use  of  so  strong  a  deodorizer  and  disinfectant 
as  sulphur  dioxide  would  prevent  the  usual  nuisance  of 
treatment  works.  The  experiments  have  shown  that  the 
sludge  can  be  held  at  the  works  for  four  days  during 
the  heated  season  without  giving  off  offensive  odors, 
while  the  effluent  is  inoffensive  and  stable  enough  to  be 
discharged  into  Boston  Harbor  without  the  slightest 
])robability  of  creating  a  nuisance. 

4.  The  addition  of  sulphur  dioxide  to  the  sewage  also 
avoids  any  fly  nuisance,  wl^ich  is  a  handicap  to  the  oper- 
ation of  Imhoff  tanks  and  trickling  filters.  This  fact, 
with  the  absence  of  odor,  would  be  a  great  advantage  to 
any  plant  located  at  Moon  Island  and  would  probably 
cause  a  great  a]ipreciation  in  value  of  the  surrounding 
property. 

Drying  of  the  sludge  and  the  extraction  of  the 
grease  are  absolutely  essential  for  the  success  of  the 
process.  Mr.  Dorr's  figures,  which  show  profits  of  from 
$6  to  $1";  per  1,000,000  gal.,  appear  high,  and  it  is  possible 
that  he  has  allowed  too  little  for  the  acid  and  for  the  cost 
of  drying  the  sludge;  hut  even  if  his  figures  be  doubled, 
the  process  is  still  well  worthy  of  consideration  by  the 
City  of  Boston,  because  of  its  freedom  from  nuisance, 
as  it  produces  an  effluent  which  is  practically  free  from 
disease  germs  and  which  can  be  discharged  into  the  har- 
bor with  impunity. 

With  the  facts  at  hand,  the  process  would  be  very 
satisfactory  for  Boston  from  a  sanitary  standpoint  and 
is  more  promising  economically  than  any  other  known. 
The  value  of  Imhoff  tank  sludge  is  hardly  enough  to  pay 
for  the  drying;  at  ]\Iilwaukee,  Chief  Engineer  Hatton 
estimates  the  total  value  of  activated  sludge  at  from 
$9  to  $15  per  1,000,000  gal.,  while  our  Boston  experi- 
ments have  proved  that  the  sludge  from  the  ]Miles  process, 
although  less  in  bulk  than  that  from  the  activated-sludge 
process,  has  a  value  of  more  than  $2t  per  1,000,000  gal. 
of  sewage.  Correcting  Mr.  Dorr's  estimates  for  the  higher 
amounts  of  acid  which  these  experiments  show  to  be  nec- 
essary, one  gets  $18  per  1,000,000  gal.  as  the  average  cost 
of  treatment,  and  $6  as  the  margin  of  profit.  While  it  is 
believed  that  this  estimated  margin  of  profit  is  too  high, 
the  writer  is  unable,  by  any  reasonable  comparison  with 
analagous  cost  data  from  other  sources,  including  his  ex- 
perience, to  wipe  it  out.  Furthermore,  the  size  of  the 
Moon  Island  plant  and  the  tanks  already  in  existence 
there  are  all  in  favor  of  a  reduced  ratJier  than  an  in- 
creased cost  of  treatment. 
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Parfiiersburc^  Suspension  Bridl||e 
Opened  to  TfafXic 

A  now  hijiliwiiy  rro.><siiii;-  of  the  Ohio  I'ivcr  wns  |)ut 
into  sorvico  Apr.  2i)  with  tlio  luriuiil  opi'iiiiij;-  to  (riillic 
of  the  suspension  bridj^'e  between  Parkersburj?,  \V.  \'a.. 
and  Bel])re,  Ohio.  Tlie  liridfie,  located  280  ft.  below 
tile  Baltimore  \'  Ohio  K'.K'.  crossini;,  has  two  eleetrie-rail- 
way  tracks  in  a  roadway  ot  22  tt.  clear  width  and  one 
G-ft.  sidewalk.  'I'iie  design  contemplates  the  use  of  in- 
terurban  cars  weiiiiiing  50  tons  each,  a  live-load  of  100  lb. 
per  sq.ft.  of  roadway  and  a  IG-ton  road  roller  for  niaxi- 
luum  lloor  concentrations. 

The  total  length  of  the  bridge  is  2,85G  ft.,  comprising 
700  ft.  of  viaduct  approach  at  the  I'arkersburg  end,  a 
200-ft.  through-truss  span,  three  suspension  spans — 375, 
775  and  275  ft.  in  length — and  500  ft.  of  approach  at 
the  Belpre  end.  The  approaches  are  plate  girders,  40 
to  117  ft.  in  span.  A  required  clearance  of  90  ft.  above 
low  water  for  the  main-channel  span,  together  with  rather 
low  hanks,  necessitated  the  use  of  5y^%  grades  for  the 
approaches;  elsewhere  2%  grades  are  used,  except  for  the 
Belpre  side  span,  which  is  on  a  4%  grade. 

Two  of  the  river  piers  are  founded  on  rock,  IG  ft.  below 
the  bed  of  the  river.  The  other  pier  and  the  Parkersburg 
anchorage  rest  on  piling,  and  the  Bel])re  anchorage  on 


sandy  clay.  There  are  i;{,000  cu.yd.  of  concrete  in  tin- 
substructure. 

Hacli  of  the  cables  has  an  area  of  10.8  sq.in.  net  see- 
iiiiii  and  contains  seven  strands  of  No.  8  wire.  The 
ultimate  strength  of  the  wire  is  2150,000  lb,  per  sq.in., 
the  elastic  limit  about  150,000  lb.  ])cr  sq.in.  and  tlic 
working  stress  50,000  lb.  ])er  sq.in.  under  full  load.  After 
the  erection  of  the  towers  by  floating  derrick  and  gin 
pole  a  temporary  cable  was  stnmg  from  anchorage  to 
ancliorage  over  the  position  of  each  main  cable.  Each 
strand  of  the  main  cables  was  l)uilt  up  on  shore,  special 
l)recautions  being  taken  to  insure  that  the  wires  would 
take  uniform  tension  in  service.  The  strands  were  then 
hauled  across  the  river  with  the  aid  of  the  temporary 
cables,  from  which  they  were  slung.  When  in  proper 
position,  they  were  placed  in  the  cast-steel  clamps  at 
the  tops  of  towers,  rocker  bent  and  attached  to  the  an- 
chorage eye-bars.  Men  working  in  erection  cages  sus- 
pended from  the  cables  placed  tc^mporary  clamps  to  hold 
the  strands  in  proper  relative  position.  The  cables  were 
then  wrapped,  using  a  rig  very  similar  to  that  employed 
for  the  same  jiurpose  on  the  East  River  bridges.  Lastly, 
the  hanger  rods  were  attached  by  cast-steel  clamps  and 
the  erection  of  the  floor  system  started. 

Steel  was  brought  out  on  barges  and  erection  carried 
both  ways  from  each  tower,  using  light  jinnywink  der- 


FIG.  1.     NEW  HIGHWAY  BRIDGE  ACROSS  OHIO  RIVER  AT    PARKERSBURG,  W.  VA. 
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FIG.   2.      ROADWAY   OF   I'AIiKEKSBUlK ;    BlUDCxE 

ricks.  The  floor  system,  consisting  of  four  lines  of  track 
stringers  and  one  line  of  sidewalk  stringers,  with  lateral 
bracing,  was  practically  completed  before  any  work  was 
done  on  the  stiffening  trusses.  The  steel  for  these  was 
strung  out  along  the  floor  to  give  approximately  the 
])roper  dead-load  profile  to  the  bridge  and  was  then  placed 
by  the  same  jinnywinks. 

The  stiffening  trusses  are  21  ft.  deep  and  spaced  24  ft. 
apart  c.  to  c.  They  have  box  chords  and  double-angle 
diagonals.  Eocker- bearing  expansion  joints  for  the  stif- 
fening trusses  occur  at  the  towers ;  the  outer  ends  are 
fixed.  Tliere  is  a  sliding  joint  at  the  center  of  the  tapper 
cliord  of  the  main-channel  span,  while  the  bottom  chord 
of  the  span  is  continuous  throughout.  The  three  middle 
floor-beams  are  fixed  to  the  cables  so  as  to  divide  the 
expansion  equally  between  the  two  halves  of  the  span. 
\\liere  the  cables  intersect  the  top  chords  of  the  stiffen- 
ing trusses,  special  wind  struts  are  provided,  and  there 
is  a  top  and  bottom  lateral  system  of  angles. 

The  two  main  towers  are  composed  each  of  eight  open 
columns,  braced  in  fours  to  form  two  pedestals,  and  an- 
I  bored  well  down  in  the  pier. 

The  decking  of  the  200-ft.  span  and  the  suspension 
spans  is  of  long-leaf  yellow  pine  treated  in  hot  Car- 
bdlineum  Avenarius.  The  approach  spans  have  a  rein- 
iorced-concrete  floor  and  sidewalk  and  are  brick  paved. 

The  bridge  cost  $440,000,  including  right-of-way,  and 
took  13  months  to  ])uild.  The  owner  is  the  Parkersburg- 
Oliio  Bridge  Co.,  Hermann  Laub,  Consulting  Engineer; 
li.  C.  Venable,  Supervising  Engineer;  and  L.  W.  Jacobs, 
1  Resident  Engineer.  Laulj  &  Stuart  had  the  general  con- 
tract. Substructure  work  was  done  by  the  Dravo  Con- 
tracting Co.;  the  steel  was  fal)ricated  by  the  American 
]')ridge  Co.  and  erected  by  Pittsburgh  Construction  Co. 


"Engineering  applied  to  man-slaughter"  was  Col.  T. 
R.  Shunk's  definition  of  modern  war  at  the  first  lecture 
(May  3)  on  military  engineering  in  the  series  arranged 
for  the  technical  men  of  the  Pittsburgh  district  by  the 
Engineers'  Society  of  Western  Pennsylvania.  There  were 
1,500  men  at  the  lecture  in  the  Carnegie  Institute  aud- 
itorium. Colonel  Shunk's  topic  was  "Organization  and 
Duties  of  Engineer  Troops,"  and  he  showed  the  meager- 
ness  of  the  present  corps  and  liow  it  would  have  to  be 
expanded  in  time  of  war. 

In  connection  with  Isham  Randolph's  suggestion  that 
civil  works  be  taken  from  the  Army  Engineer  Corps, 
Colonel  Sliunk  cited  the  military  work  that  is  now  im- 
possible— such  as  making  detailed  military  maps  on  a 
scale  of  12  in.  to  the  mile.  He  had  hoped,  when  first 
detailed  to  the  important  district  of  Pittsburgh,  to  be 
able  to  squeeze  in  the  mapping  of  the  surrounding  coun- 
try, but  it  had  been  impossible.  He  mentioned,  however, 
the  advantages  of  the  training  given  the  Army  Engi- 
neers by  the  civil  works — knowledge  of  construction 
methods,  business  dealings  and  handling  of  men  without 
autocratic  authority. 


The  Humphreys  bill,  providing  for  Federal  action  to 
control  the  floods  of  the  Mississippi  River,  was  favorably 
reported  to  the  House  of  Representatives  on  Apr.  29  by 
the  newly  created  Committee  on  Flood  Control.  The  bill 
authorizes  the  Secretary  of  War  to  spend  not  more  than 
$  1 5,000,000,  either  by  contract  or  by  day's  work,  in  car- 
rying out  the  plans  of  the  Mississippi  River  Commission 
for  the  regulation  of  the  Mississippi,  not  more  than  $10,- 
000,000  of  this  amount  to  be  spent  during  any  one  fiscal 
year.  Appropriations  for  the  work  are  to  be  made  in 
the  Sundry  Civil  bill.  The  money  is  to  be  expended 
between  the  Head  of  the  Passes  below  New  Orleans  and 
the  mouth  of  the  Ohio  River.  This  means  of  course 
that  the  money  is  to  be  expended  in  levee  construction 
and  bank  revetments.  Where  money  is  spent  on  levee 
construction  the  local  interests  affected  must  contribute 
at  least  one-third  the  cost  of  the  work  and  free  right-of- 
way  must  be  provided. 

The  bill  further  provides  that  not  more  than  $5,()00.- 
000  may  be  spent  for  flood  control  on  the  Sacramento 
River  in  California,  at  the  rate  of  not  more  than  $1,000.- 
000  per  year,  with  the  provision  that  the  state  must  con- 
tribute to  the  work  an  amount  at  least  equal  to  the 
Federal  expenditure. 

The  third  section  of  the  bill  provides  that  the  Corps  of 
Engineers,  under  direction  of  the  Secretary  of  War,  will 
have  charge  of  all  expenditures  for.  flood  control  under  the 
provisions  of  this  bill  and  may  make  investigations  and 
reports  on  works  for  flood  control  on  other  rivers.  In 
making  such  investigations,  the  report  is  to  show  the  ex- 
tent and  character  of  the  area  benefited  by  the  proposed 
improvement,  the  effect  upon  any  navigable  waterway, 
the  possible  development  of  water  power,  and  any  other 
benefits  which  may  residt  from  the  project. 

The  Committee  on  Flood  Control  is  a  special  com- 
mittee created  by  the  House  on  Feb.  3.     The  committee 


!>i(; 


K  N(i  1  N  10  !•;  in  N  (I     N  1-:  \vs 


Vol.  75,  No.    1!) 


look  a  trip  dnwii  tlu'  .Mississi|t|ii  I'roiii  tJairo  to  New  Oi- 
lcans (liiiiii'j  tlic  I'Vliniarv  flood  and  i'avoralily  n'lxnli'd 
till'  l)ill  to  tho  llonso  on  Apr.  y!>,  only  cloven  days  after 
its  introduction.  The  bill  was  considered  hy  tlic  House 
in  loniniittcc  of  llu'  whole  on  May  .'t  and  tlu'  sentiments 
expressed  in  the  debate  indicate  its  ])rol)al)le  passai,^'  at 
nn  early  day.  It  is  rei)orted  that  the  Senate  also  is  likely 
to  give  it  I'avorahie  consideration. 

Feden'Sifl  Aid  Roadl    IB5I1  Passes 
Uimnliedl  Stlates  Senasxtle 

Tile  Bankhcad  bill  for  Federal  aid  to  state  road  con- 
struction passed  the  Senate  on  .May  H.  Tiie  bill  appro- 
priates .$.^).()()0.000  for  the  year  ending  Juno  30,  li)ir; 
$10,000,000  lor  the  year  following  and  I'urtiier  increases 
of  $5,000,000  each  year  nntil  1!)21,  when  $-.'r),000,00()  will 
be  available.  The  ap])ro])riation  is  to  be  apjjortioned  to 
the  ditferont  states  by  the  Secretary  of  Agriculture,  one- 
third  in  the  ratio  of  the  area  of  the  .state  to  the  total 
area  of  the  country,  one-third  in  the  ratio  of  the  popu- 
lation in  the  .state  to  tho  total  population,  and  one-third 
in  the  ratio  of  the  mileage  of  rural  delivery  routes  of 
the  state  to  the  total  mileage  of  the  country.  In  addi- 
tion, the  bill  appropriates  $1,000,000  annually,  beginning 
with  the  year  ending  June  30,  1917,  for  "the  survey, 
construction  and  maintenance  of  road.s  and  trails  within 
or  partly  within  the  national  forests,  when  necessary  for 
the  use  and  development  of  resources  on  which  communi- 
ties in  and  near  the' national  forests  are  dependent."  The 
bill  as  passed  by  the  Senate  is  a  substitute  for  the  Shackle- 
ford  bill  Avhich  the  House  passed  early  in  the  session, 
which  appropriated  $35,000,000  for  Federal  aid. 


Fedlos'®,!  Ts=adl©  CocrffiBimnssnoim  for 

The  Federal  Trade  Commission  announces  the  result 
of  an  extended  investigation  of  competitive  conditions  in 
international  trade.  It  finds  that  America  is  handicapped 
in  its  export  trade  by  the  superior  organization  of  foreign 
manufacturers  and  exporters.  It  urges  on  Congress  im- 
mediate legislation  permitting  combination  and  coopera- 
tion among  American  firms  in  the  conduct  of  export 
trade.  While  at  the  present  time  the  United  States  is 
enjoying  an  enormous  and  unprecedented  trade  with 
other  nations,  a  large  part  of  this  trade  is  due  to  war 
conditions,  and  much  of  it  is  being  done  on  terms  and 
by  methods  which  are  alienating  the  purchasers  and  will 
insure  the  reversion  of  their  trade  to  other  countries  at 
the  first  opportunity. 

The  foreign  nations  with  wdiom  we  must  compete  have 
built  up  their  ocean  shipping,  granted  low  export  rail- 
w^ay  rates  and  established  foreign  trade  banks,  all  of 
which  operate  together  to  give  the  foreign  exporter  an 
advantage  over  his  American  competitor. 

Eeviewing  the  foreign  combinations  which  compete 
with  American  exporters,  the  commission  says  that  there 
were  in  Germany  j^rior  to  the  war  600  important  cartels 
or  combinations  to  control  prices,  embracing  practically 
every  industry  in  the  Empire.  For  example,  two  great 
companies  which  work  in  harmony  with  each  other,  the 
Algemeine  Electricitats  and  the  Siemens-Shuckert,  con- 


trol  Ihc  linik  of  the  manufacture  and  export  (»f  electrical 
ccpiipnienl.  Half  of  the  $150,000,000  worth  of  coal  and 
coke  exported  is  handled  by  the  great  Rhenish  Weslphali- 
an  Coal  Syndicate,  a  cond)iiuition  of  coal  producers  of 
which  the  government-owned  mines  are  meinbers.  Prac- 
tically all  of  the  iron  and  steid  exi)ort  business  in  Oer- 
niany  is  handled  by  a  single  sales  agency,  tlu;  Stahlwerks 
Verhaiid. 

An  organization  of  .fapancsc  textile  manufacturers  is 
rajiidly  obtaining  the  rich  cotton  goods  trade  of  North 
Cliiiui.  In  (Jreat  Britain,  a  large  part  of  the  export 
business  is  done  by  individual  firms,  relying  ujMjn  their 
long  experience  and  established  reputation.  Nevertheless 
m  many  industries  associations  of  manufacturers  have 
been   formed  to  handle  the  export  trade. 

Besides  foreign  combinations  of  foreign  firms  in  the 
ex])ort  trade,  other  combinations  limit  competition  in 
the  purchase  of  American  goods.  A  combination  of 
British  coal  brokers  fixes  the  price  for  bunkering  shi])s 
at  Newport  News. 

The  commission  recognizes  the  danger  that  cooperative 
ex])ort  organizations  of  American  manufacturers  might 
attempt  to  control  prices  in  the  homo  market  as  well 
and  also  that  such  combinations  might  be  used  to  the 
injury  of  the  individual  American  exporter.  The  com- 
mission recommends  that  these  dangers  be  met  by  an 
extension  of  the  law  prohibiting  unfair  methods  of 
competition  in  export  trade  and  by  the  enforcement  of 
the  anti-trust  laws  in   connection   with   domestic  trade. 


The  City  of  Trinidad,  Colo.,  the  center  of  the  state's 
coal-mining  activities,  has  a  municipal  water-supply  in 
the  mountains  above  the  city.  The  collecting  reservoirs 
are  natural  lakes  about  27  mi.  from  tho  city.  Water  from 
the  mountain  creeks  forming  the  North  Fork  of  the  Las 
Animas  River  is  conducted  to  these  reservoirs  by  a  system 
of  pipes  and  open  ditches.  Only  one  of  these  lakes, 
known  as  North  Lake,  has  been  fully  developed  as  yet. 

The  city  has  just  begun  the  expenditure  of  $185,000 
for  improvements  and  additions.  Water  from  North 
Lake  is  now  conducted  by  a  single  main  to  the  Madrid 
reservoir,  about  8  mi.  from  the  city;  from  here  a  single 
main  carries  the  water  through  another  reservoir  to  the 
city  mains.  The  improvements  under  way  include  a 
new^  34-in.  wood-stave  main  from  the  Madrid  reservoir 
to  the  city  by  a  new  route  and  the  lining  of  the  Madrid 
reservoir  with  concrete.  Ultimately  the  other  lake,  known 
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as  JMonument  Lake,  will  be  connected  with  the  present 
main  between  North  Lake  and  the  Madrid  reservoir. 

The  Madrid  reservoir  lies  over  a  coal  seam  and  leaks 
badly.  It  is  divided  into  three  compartments  or  basins — 
one  of  80,000,000  ga\.  and  two  of  10,000,000  gal.  ca- 
pacity each.  These  are  to  be  completely  lined  with 
concrete  slabs.  The  work  is  to  be  done  by  day  labor 
under  the  supervision  of  M.  R.  Lewis,  Chief  Engineer  of 
the  Trinidad  water-works. 


A  recent  act  of  Congress,  unless  vetoed  by  the  Pres- 
ident, assures  the  construction  of  a  new  bridge  across  the 
Potomac  River  at  AVashington  to  replace  the  old  Aque- 
duct bridge  at  the  north  end  of  the  city.  The  Aqueduct 
bridge,  crossing  between  36th  St.  in  Georgeto\vn,  D.  C, 
and  Virginia,  was  built  80  years  ago  to  carry  the  Chesa- 
peake &  Ohio  canal  across  the  river  on  its  way  to  Alex- 
andria. The  original  structure  was  a  series  of  wooden 
arches  on  cut-stone  piers  and  was  built  between  1835 
and  1840.  In  1887,  the  aqueduct  having  been  removed, 
the  wooden  arches  were  replaced  by  an  iron  highway 
bridge  of  nine  Pratt  truss  deck  spans,  each  ll-t  ft.  long, 
and  one  through  span,  all  on  the  old  piers.  For  many 
years  there  has  been  trouble  with  the  foundations  of 
these  piers,  which  were  being  undermined  by  high  and 
swift  water,  and  several  difficult  and  expensive  repair 
operations  had  to  be  undertaken  (see  Engineering  News, 
July  26,  1900,  p.  54). 

The  bridge  for  some  time  has  been  in  an  unsatisfac- 
tory condition,  particularly  as  the  traffic  over  it  has  in- 
creased at  a  great  rate  during  the  past  ten  years.  The 
new  bridge  is  to  be  built  by  the  Federal  Government 
at  an  adjacent  site.  It  will  make  the  third  bridge  across 
the  main  branch  of  the  Potomac  at  Washington,  the  other 
two  being  the  Highway  bridge,  replacing  the  old  Long- 
bridge,  and  the  immediately  adjacent  Southern  Ry. 
bridge.  A  fourth  bridge,  projected  but  never  author- 
ized, is  the  Memorial  bridge  between  the  Mall  and  Arling- 
ton, for  which  prize  designs  were  accepted  some  years 
ago. 

The  new  Aqueduct  bridge  is  to  be  built  by  the  Corps 
of  Engineers,  U.  S.  A.,  but  will  be  nuiintained  by  the 
District  of  Columbia.  A  sum  of  $1,000,000  has  been 
appro))riated  for  tlie  bridge  and  $150,000  for  prepara- 
tion of  ])hms. 


Cnu.se  of  the  New  York  Central  YV'reok  at  Amherst,  Ohio, 
on  Blar.  29,  described  in  "Engineering  News"  of  Apr.  6,  was 
found  by  the  Interstate  Commerce  Commission  and  the  Ohio 
State  Utilities  Commission  to  be  the  inattention  of  Kngineman 
Hess,  who  was  on  the  second  section  of  train  86  which  ran 
into  the  rear  of  the  first  section,  the  wreckage  of  both  being 
plowed  through  by  the  Twentieth  Century  Limited,  running 
on  an  adjoining  track.     The  report  states: 

We  believe  tliat  tlie  enginenian  of  second  86  failed  to  ob- 
serve the  caution  indications  at  signal  S9-2  and  the  stop  indi- 
cation at  signal  S7-2  (first  and  second  signals,  respectively, 
west  of  the  point  of  collision),  and  that  this  was  tlie  direct 
cause    of    the   accident. 

Steel  Trestle  Bent  Fell — One  man  was  killed,  two  others 
were  severely  injured  and  a  fourth  escaped  by  jumping  when 
a  bent  of  a  steel  trestle  which  was  being  dismantled  on  the 
Bessemtr  &  Lake  Erie  R.R.,  near  Tarentum,  Penn.,  toppled 
over.  The  girder  span  supported  by  the  bent  had  been  re- 
moved and  the  men  were  ready  to  make  fast  the  main  falls 
of  the  derrick  car  so  as  to  lift  up  the  bent  and  lower  it  to 
the  ground.  The  bent  was  guyed  with  temporary  lines,  but 
became  overbalanced  and  tore  loose  from  the  guys.  The  man 
who  was  killed  was  working  at  the  top  of  the   bent  and  fell 


the  entire  90  ft.  and  was  crushed.  The  one  who  escaped 
showed  remarkable  coolness  and  presence  of  mind  by  crawl- 
ing from  the  lowei-  to  the  upper  side  of  the  steelwork  as  it 
started  to  go,  and  then  jumping  as  It  neared  the  ground.  He 
landed  uninjured   in  a  piece  of  swampy  ground. 

A   Terminal   VVarehoiiMe   and    DockM   at    Bayonne,   N.   J.,    are 

under  consideration  by  Irving  T.  Bush,  the  founder  and  presi- 
dent of  the  well-known  Bush  Terminals  at  Brooklyn,  N.  Y. 
It  is  reported  that  Mr.  Bush  has  agreed  to  construct  a  $20,000.- 

000  plant,  similar  to  that  at  Brooklyn,  on  the  New  York  Bay 
shore  of  Bayonne,  provided  property  and  franchise  rights 
can  be  arranged. 

The  MarHeilles-Rhone  Canal  Tunnel,  described  in  "Engi- 
neering News,"  Aug.  26,  1915,  p.  386,  was  officially  opened  on 
May  7.  This  tunnel.  72  ft.  wide,  40  ft.  high  and  4Vz  mi.  long, 
is  under  the  height  of  ground  shoreward  of  Marseilles, 
France,  and  forms  the  southern  end  of  the  canal  connecting 
ttiat  port  with  the  River  Rhone.  It  was  thought  that  work  on 
the  tunnel  had  been  suspended  during  the  war,  but  evidently 
it  has  Ijeen   kept   up. 

lUechanleal  Filtration  and  DiNinfeetion  of  water  from  the 
Sacramento  River  have  been  recommended  for  Sacramento, 
Calif.,  by  Prof.  .Charles  Gilman  Hyde,  Berkeley,  Calif.,  and 
George  Wilhelm,  Oakland.  The  estimated  cost  of  a  30,000,000- 
gal.  plant,  which  could  be  operated  at  a  higher  rate  occasion- 
ally, is  $1,288,000,  most  of  which  is  foi-  pumping  and  piping 
systems.  Estimates  for  well  and  for  mountain  supplies  are 
$1,315,000   and   $10,000,000   respectively. 

Sewase  DiNposnl  at  New  Haven,  Conn.,  is  to  be  studied  by  a 
commission  of  citizens  acting  with  the  five  members  of  the 
aldermanic  committee  on  sewers  and  sanitation.  The  citizen 
members  are  Henry  B.  Sargent,  Albert  B.  Hill,  Prof.  C.-E.  A. 
Winslow,  Prank  L.  Homan  and  Howard  F.  Webb.  Only  pre- 
liminary investigations  can  be  made  this  year,  as  no  appro- 
priation for  the  work  of  the  commission  has  been  provided. 
F.  L.  Ford  is  City  Engineer  of  New  Haven. 

Prizes  for  Road  Maintenance  in  Cuyahoga  County,  Ohio, 
are  offered  b.v  the  Efticiency  League  of  Cuyahoga  County,  an 
organization  made  up  of  public  officials  of  the  various  towns 
and  cities  in  the  county  and  of  private  citizens.  Through  the 
efforts  of  the  County  Highway  Superintendent,  W.  A.  Stinch- 
comb,  arrangements  have  been  made  to  award  prizes  to  the 
town  or  city  officials  who  do  most  efficient  work  in  the  main- 
tenance of  highways  during  1916.  Clayton  W.  Tyler,  of 
Cleveland,  is  president  of  the  Efficiency  League. 

New  York  Connecting-  Railroad  Increases  Bonds — A  fur- 
ther bond  issue  of  $8,000,000  is  to  be  made  by  the  New  York 
Connecting  Railroad.  The  total  authorized  issuing  power 
of  the  company  is  $30,000,000,  which  sum  is  the  estimated  ex- 
penditure for  its  entire  line  through  New  York  City.  So  far 
only  $16,000,000  has  been  issued.  This  amount  has  been  spent 
mainly  on  the  viaduct  portion  of  the  line,  from  the  Port  Morris 
side  of  the  East  River  via  Randalls  Island  and  Wards  Island 
to  Sunnyside  Yard  of  the  Long  Island  R.R.  The  new  issue  is 
to  run  40  yr.,  at  iVz'/r,  and  be  redeemable  at  105.  The  bonds 
must  be   sold  at  not  less  than   94. 

The  North  .Jersey  Water-Supply  Coniniission  was  appointed 
by  Governor  Fielder  on  May  5,  in  accordance  with  a  legis- 
lative act.  The  object  of  the  commission  is  to  construct  a 
dam  and  reservoir  in  the  vicinity  of  Wanaque  and  a  conduit 
therefrom  to  supply  a  number  of  cities  and  towns  in  northern 
New  Jersey.  The  commissioners  named  are  George  F.  Wright, 
Paterson;  Ernest  C.  Hinck,  Montclair;  Dr.  Wm.  E.  Ramsey. 
Perth  Amboy;  and  Laurent  J.  Tonnele.  of  Bayonne.  The  last 
two  are  members,  and  Mr.  AVright  was  once  a  member,  of 
the  State  Water-Supply  t^ommission,  the  functions  of  which 
on  July  1  will  go  to  the  Department  of  Conservation  and  to 
new  water-supply  commissions  for  the  northern  and  southern 

1  arts  of  the  state.  The  North  Jersey  commissioners  are  to 
have  cumulative  probationary  salaries  of  $1,500  a  year  each 
until  a  contract  to  supply  a  municipality  has  been  signed,  and 
$3,000  a  year  thereafter.  It  is  expected  that  the  North  Jersey 
Commission  will  carry  out  the  project  reported  on  in  1911 
by  Morris  Sherrard,  Consulting  Engineer,  State  Water-Supply 
Commission,  Newark,  N.  J.,  in  behalf  of  Newark,  Paterson, 
F.lizabeth,  Montclair,  East  Orange,  Totowa,  Glen  Ridge  and 
Nutley. 

Waives  on  Government  Railroad  Construction  YVork  in 
Alaska  have  been  adjusted  by  agreement  between  the  Alaska 
Engineering  C^ommission  and  the  Ial)or  union  at  Anchorage. 
Work  on  the  railway  has  been  interfered  with  for  several 
weeks  by  a  strike  for  higher  wages.  The  services  of  a  Federal 
Board  of  Arbitration  were  brought  in  to  settle  the  strike.  The 
scale  of  wages  agreed  upon,  according  to  an  Associated  Press 
dispatch,    as   follows: 

Section  labor,  40%c.  an  hour.  Common  labor,  other  than 
section   men,    45c.   an   hour.     Station   laborers,    track   men   and 
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iixi>orlfnco«l  rallioiul  cntiHtrurtlon  workors.  -ICTio.  an  limir. 
I'owiUt  iiii'ii.  pluiiiluMH'  lu'lpci'N,  inachliilHtB'  IicIiioi-h,  blacU- 
HiiiilhH'  hcliUM'ti,  rarpentors"  h(>lpc-i-H,  Savic  nn  hour.  I..onK- 
Hhuri'incn.  D6'4c.  an  hour.  I'lliMlrlvorH  and  Htructural  Iron 
hflpiMM,  tlOc.  nn  nour.  Steam  c-n»(lnci'iH,  nhlp  caulki-rH,  car- 
pontrrH.  lilac-kHnilthH  and  inaohlnlMtH,  70t'.  an  hour.  I'lunilicrH, 
7r«c.  an  l\our.  Stoani-Hhuvcl  cuKlnoers.  $1S0  a  niontli.  Crani'- 
nu'n.  $110  a  month.  Muli<  packcrH,  $120  a  nionlli,  TfaiuHtorH, 
$.sr.  a  month.  I'ooks,  $I>0  to  $1L'0  a  month.  <)p<Tiit  In^  dcpart- 
nicnt:  I-oconiotlvo  onKliu-crs,  70c.  an  hour.  ConductorH.  fiSo. 
nn  hour.     Klremon,  'Ific.  an   liour.      Hrakmii-n.    lie.  an   hour. 

WIrr-Drnir  ltrHiirvr>-  IlrKlnn  on  MiiNMiioliiiMrttN  Connt — 
Thi>  Untied  StatcH  Const  and  (iood«lic  Survey  Is  about  to 
make  a  roMUrvcy  by  wire  drai,'  of  Ma.ssachuHettH  Hay  hetwicn 
Nahant  and  Oapo  Ann  and  of  the  western  part  of  Cai)e  Cod 
Hay  between  I'lymouth  and  Capo  (^od  Canal.  In  Salem  and 
Gloucester  Harhor.s,  (he  wire  draKS  will  be  set  at  3.1  ft.  (mean 
low  water).  Klsewhere  the  maximum  depth  selected  Is  .'iO  ft. 
at  mean  low  water  or  r>8  ft.  at  hljarh  water.  The  work  will 
Interfere  temporarily  with  the  operations  of  the  fisher- 
men, especially  lobstermen,  and  it  is  essential  that  flshint? 
oi)erations  be  temporarily  suspended  in  the  particular  locali- 
ties where  the  work  is  in  progress.  In  order  to  cause 
the  least  interference  with  the  progress  of  the  work  and  the 
operations  of  the  fishermen,  the  area  to  he  dragged  is  divided 
into  sections  about  5  sq.mi.  in  area.  Charts  showing  the  out- 
lines of  these  sections,  the  order  in  which  they  will  be  dragged 
and  a  complete  description  of  the  method  of  buoying  the  sec- 
tion, are  posted  in  post  ofBces  and  other  public  places.  Notices 
are  attached  to  these  charts  from  time  to  time  to  indicate  the 
progress.  Two  parties  will  be  engaged  in  this  work,  which 
will  be  carried  on  from  May  15  to  Oct.  1.5.  They  will  have 
headquarters  at  Salem  and   I'lymouth. 

An  Inve.ttiKntlon  of  Canadian  RaiUvays  is  proposed  by  the 
Dominion  Government,  which  has  asked  I'arliament  to  pass 
an  appropriation  of  $150,000  to  defray  the  expenses  of  a  com- 
mission to  be  appointed  to  investigate  the  condition  of  the 
Government-aided  railways.  The  immediate  cause  for  the 
creation  of  this  commission  is  the  inability  of  two  of  the 
Government-aided  enterprises,  the  Canadian  Northern  and 
Grand  Trunk  Pacific,  to  meet  the  interest  charges  on  the  lines 
that  have  been  built.  '  Under  present  financial  conditions  these 
companies  have  not  the  money  available  to  meet  their  interest 
charges  and  are  unable  to  obtain  new  capital.  To  avoid 
throwing  these  great  enterprises  into  bankruptcy  the  Gov- 
ernment brought  in  a  bill  on  May  2,  providing  for  a  loan  of 
$23,000,000  by  the  Government  to  these  companies.  Of  this 
amount,  $15,000,000  is  to  go  to  the  Canadian  Northern  to  meet 
the  interest  charges  on  bonds,  purchases  of  new  rolling  stock 
and  new  construction.  The  Grand  Trunk  Pacific  will  receive 
$8,000,000  to  meet  its  interest  charges,  with  a  possible  deficit 
in  operating  expenses  and  purchase  of  additional  rolling  stock. 
Both  loans  are  to  bear  6rr  interest,  are  repayable  on  demand 
and  are  to  be  secured  by  mortgage.  The  Government  would 
have  supervision  of  the  expenditure  of  these  loans.  It  is  pos- 
sible that  the  appointment  of  the  new  commission  is  a  pre- 
liminary step  to  the  taking  over  of  one  or  both  of  these 
railway  systems  by  the  Government. 


ipf  111.-  I'reHidenlH"  Confer<-nen  Commltti'e  on  Kr'der:il  Valua- 
tion   iif    KiillroadH.      JIIh    headiiuarterH    will    be    at    ChlcuKO,    III. 

Mr.  I''ll  H.  Ilelsler,  formerly  AHHist.'int  Kngliu-er  for  tho 
Cilrard  lOstnte  mining  oiierations  In  StrhuylUlll  and  Columbia 
C()u?illeH,  I'ennHylvania,  has  been  uppolnteii  .Second  AsHlRlnnt 
CUy  lOnglneer  of  I'ottBVllle,  I'enn.  Mr.  Ilelsler  In  u  gradu- 
ate of  I'ennHylvanlii  Slate  College,  for  a  short  time  he  waH 
onKUgcd  as  .lunior  Engineer  In  tho  United  States  Keclamntion 
Service  In   Montana. 

Messrs.  George  W.  Tlllson,  M.  Am.  Soc.  C.  V...  Henry  G. 
Shirley,  M.  Am.  Soc.  C.  10.,  and  Arthur  H.  Hlanehard,  M. 
.\m.  Soc.  (;.  ]•:.,  a  CommlsHlon  of  Hnglneers  appointed  by  tho 
Wilmington  (Del.)  Chamber  of  Commerce,  have  recently  sub- 
mitted a  rei)ort  on  tho  administration,  conBtructlon  and  maln- 
ten.ince  of  highways  that  are  under  the  Jurisdiction  of  the 
Levy  Court  of  New  Castle,  Delaware. 

Mr.  Edmund  M.  Blake,  who  has  been  for  some  years  Engi- 
neer in  Charge  of  the  Neponset  River  Improvement  for  the 
Massachusetts  Department  of  Health,  has  accepted  the  posi- 
tion of  lOngineer  to  the  Holbrook,  Cabot  &  Rollins  f^orporation 
in  the  construction  of  the  new  dry-dock  at  Boston,  Mass., 
which  that  company  is  building  for  the  Directors  of  the  I'ort 
of  Boston.  Mr.  Blake  was  formerly  Engineer  on  the  Arrow- 
rock   Dam,  at  Boise,   Idaho. 

Mr.  Walter  Rowland,  M.  Am.  Soc.  C.  E.,  has  resigned  as 
Assistant  Engineer  in  Charge  of  Design  of  Docks  and  Piers,  at 
Balboa,  the  I'acific  terminal  of  the  I'anama  Canal,  comprising 
2.490  lin.ft.  of  reinforced-concrete  docks,  2,970  lin.ft.  of  steel 
docks  and  a  1,000-ft.  reinforced-concrete  pier,  valued  at 
$3,400,000.  He  is  considering  an  offer  from  the  Chile  Explora- 
tion Co.  to  accompany  Mr.  S.  B.  Williamson,  M.  Am.  Soc.  C.  E., 
in  the  development  of  west  coast  mineral  properties  at 
Chuquicamata  and  Braden. 

Mr.  Albert  W.  Walker,  Assoc.  M.  Am.  Soc.  C.  E.,  has  been 
appointed  Engineer  in  Charge  of  Investigations,  Plans  and 
Estimates  of  the  newly  formed  Grand  Valley  Drainage  Dis- 
trict, with  headquarters  at  Grand  Junction,  Colo.  This  district 
comprises  about  50,000  acres  of  waterlogged  land  in  the 
Grand  Valley.  Mr.  Walker  is  a  graduate  of  the  Massachusetts 
Institute  of  Technology.  He  has  been  engaged  with  the 
United  States  Reclamation  Service  since  1905,  for  the  past 
three  years  in  charge  of  drainage  on  the  Huntley  irrigation 
project  in  Montana. 

Messrs.  David  M.  Duller  and  W.  V.  Burnell,  of  Houston, 
Tex.,  have  organized  the  firm  of  Duller  &  Burnell,  to  conduct 
a  general  enginering  business,  with  offices  in  the  First 
National  Bank  Building,  Houston.  Mr.  Duller  has  had  a  wide 
engineering  experience  and  is  especially  qualified  in  the  in- 
stallation of  power  plants,  chimneys  and  machiery,  as  well. as 
garbage-disposal  plants.  Mr.  Burnell  until  recently  was 
County  Engineer  of  Harris  County,  Texas,  previous  to  which 
connection  he  served  as  Engineer  and  Superintendent  of  Con- 
struction for  Stone  &  "Webster.  He  has  had  considerable  expe- 
rience in  electric-railway  construction,  water-works,  street 
paving  and  various  types  of  concrete  construction. 


Mr.  .Tolin  R.  Sexton  will  succeed  Mr.  Carl  W.  Bucholtz  as 
Division   Engineer  of  the  Meadville  division   of  the   Erie   R.R. 

Mr.  Anthony  Deahl,  Attorney,  of  Goshen,  Ind.,  has  been 
appointed  a  Member  of  the  Indiana  Public  Service  Commission, 
by  Governor  Ralston,  to  succeed  Charles  J.  Murphy,  who 
recently  resigned. 

Mr.  R.  K.  Brown,  Division  Engineer  of  the  Salt  Lake  divi- 
sion of  the  San  Pedro,  Los  Angeles  &  Salt  Lake  R.R.,  has  been 
made  Maintenance-of-Way  Engineer  of  that  railroad,  with 
headquarters  at  Los  Angeles,  Calif. 

Mr.  Fred  W.  Waterman,  M.  Am.  Soc.  M.  E.,  Chief  Engineer 
and  Acting  Manager  of  the  Lorain,  Ohio,  plant  of  the  National 
Tube  Co.,  will  hereafter  be  Manager  of  the  company's  new 
tube  plant  to  be  constructed  at  Gary,  Ind. 

Mr.  Halford  Erickson,  Chairman  of  the  Railroad  Commis- 
sion of  Wisconsin,  has  resigned  to  become  associated  with 
William  Hagenah  as  practicing  public-utility  expert.  His 
headquarters  will  be  in  the  First  National  Bank  Building, 
Chicago,  111.  Mr.  Erickson  has  served  on  the  Railroad  Com- 
mission   since    its    creation    in    1905. 

Mr.  E.  F.  Mitchell,  formerly  Engineer  of  Construction  and 
Chief  Engineer  of  the  Missouri  Pacific  System  and  for  several 
years  past  engaged  in  the  practice  of  consulting  engineering, 
has   been   appointed   Group   Engineer    of   the   Western    Group 


IlltlltlUIIII? 

Prof.  John  Sweet,  the  oldest  living  past-President  of  the 
American  Society  of  Mechanical  Engineers,  died  at  his  home 
in  Syracuse,  N.  Y.,  on  May  8,  at  the  age  of  84. 

William  T.  Wheeler,  Secretary-Treasu,rer  of  the  Port 
Jefferson  (N.  Y.)  Electric  Light  Co.,  committed  suicide  on  May 
3  at  the  company's  plant.  It  is  understood  that  business 
troubles  were  the  cause.  Mr.  Wheeler  was  64  years  old  and 
lived  in  Port  Jefferson. 

Col.  Albert  E.  Boone,  a  widely  known  railway  builder  and 
promoter  of  industrial  and  commercial  enterprises,  died  at 
his  home  in  Zanesville,  Ohio,  on  May  3,  at  71  years  of  age. 
He  built  the  Ohio  &  Little  Kanawa  R.R.  (originally  the  Zanes- 
ville &  Ohio  River  Ry.)  from  Zanesville  to  Marietta,  and  the 
Zanesville  Belt  Line  and  Terminal  Ry.,  connecting  brick 
plants  and  outlying  factories  with  the  trunk-line  railways 
entering  Zanesville.     He  had  lived  in  Zanesville  for  35   years. 

Lucien  I.  Blake,  a  well-known  electrical  engineer,  died 
at  the  Boothby  Hospital  in  Boston,  Mass.,  on  May  4.  Professor 
Blake  was  born  in  Mansfield,  Mass.,  in  1S54  and  graduated 
from  Amherst  College  in  1878,  after  which  he  took  the  de- 
gree of  doctor  of  philosophy,  in  Berlin.  He  was  the  inventor 
of  a  submarine  signal  and  of  an  electrostatic  ore  separator. 
In  making  his  experiments  on  the  submarine  signal  he  used 
the  United  States  frigate  "Constitution."  Professor  Blake 
was  a  brother  of  Percy  M.  Blake,  Consulting  Engineer,  of 
Boston. 


May  II,  1916 


ENGINEERING     NEWS 


919 


Frederick  C.  Kunz,  Consulting'  and  Bridge  Engineer,  Phila- 
delphia, Penn.,  died  on  Wednesday  evening.  May  3,  1915,  after 
a  long  period  of  ill  health.  Mr.  Kunz  was  born  in  Austria  T>2 
years  ago  and  after  completing  his  technical  studies  at  the 
f olytechnical  school  in  I'rague  in  18S6  he  was  for  several  years 
on  the  engineering  staff  of  the  Austrian  Kaiser  Ferdinand 
Nordbahn.  Coming  to  the  United  States  in  1891  he  found  em- 
ployment with  the  Pencoyd  Bridge  Worlts  in  Philadelphia. 
The  most  important  work  on  which  he  was  engaged  during 
his  nine  years'  connection  with  the  Pencoyd  Bridge  Works 
was  the  working  up  of  tlie  erection  of  the  Niagara  and  Clifton 
arch  bridges,  both  over  the  Niagara  River.  When  in  1900  the 
company  was  absorbed  by  the  American  Bridge  Co.  he  became 
Assistant  to  the  Vice-President  in  charge  of  Engincring  of 
that  company,  C.  C.  Schneider;  he  remained  in  this  office  until 
the  summer  of  1903.  Mr.  Kunz  was  appointed  by  Gustav 
Lindenthal,  at  that  time  Commissioner  of  Bridges  of  New  York 
City,  as  Consulting  Engineer  of  the  Bridge  Department,  where 
he  took  an  active  and  important  part  in  the  work  of  prepar- 
ing specifications  and  plans  for  the  Manhattan  Bridge  and 
the  Queensboro  Bridge.  Early  in  1904  he  resigned  to  become 
the  Chief  Engineer  of  the  Bridge  Department  of  the  Pennsyl- 
\ania  Steel  Co.  in  Steelton,  Penn.,  with  whom  he  remained  for 
several  years.  The  most  prominent  work  of  wliich  he  had 
charge  during  this  period  was  the  construction  of  the  Queens- 
boro Bridge,  on  the  safety  of  which  he  wrote  a  comprehensive 
report  in  1908.  Thereafter  he  established  himself  as  consult- 
ing enginer,  devoting  a  large  part  of  his  time  to  the  writing 
of  his  work  on  "Design  of  Steel  Bridges,"  one  of  the  most 
comprehensive  treatises  on  the  subject  in  any  language. 
Among  his  last  construction  work  was  the  steel  arch  bridge 
at  St.  Johns,  N.  B.,  the  plans  for  which  were  worked  out 
jointly  by  the  late  C.  C.  Schneider  and  Mr.  Kunz,  who  followed 
his  friend  to  death  within  four  months.  Mr.  Kunz'  health 
had  been  poor  for  several  years,  and  while  his  death  came 
rather  suddenly  it  was  not  altogether  unexpected  by  his  many 
Iriends,  who  sincerely  mourn  his  demise. — O.  H.  Ammann. 

Henry  Floy,  a  consulting  electrical  and  mechanical  engi- 
neer, died  suddenly  at  his  home  in  New  York  City  on  May  5. 

Mr.  Floy  was  born  50 
years  ago,  at  Eliza- 
beth, N.  J.  He  gradu- 
ated from  Wesleyan 
University  in  1889 
and  then  took  a  post- 
graduate course  at 
Cornell  University 
where  he  received  the 
degree  of  M.  E.  in 
1891  and  the  degree  Of 
A.  M.  in  1892.  His  first 
work  was  with  the 
Westinghouse  Electric 
Co.  at  Pittsburgh. 
After  four  years'  ser- 
vice there  he  was 
transferred  to  the  Chi- 
cago office  as  engineer 
and  salesman,  and  a 
year  later  was  put  in 
charge  of  the  office  in 
Minneapolis.  In  1898 
he  began  practice  as  a 
consulting  engineer  in 
New  York  City  in 
partnership  with  Prof. 
R.  C.  Carpenter  of 
Cornell  University.  The 
partnership  was  dissolved  three  years  later  after  which  Mr. 
Floy  practiced  alone.  His  work  was  largely  in  connection 
with  public  utilities  in  the  lighting  and  railway  field.  For 
.several  years  he  specialized  in  valuation  work.  In  1909  as  the 
representative  of  B.  J.  Arnold,  he  had  charge  of  the  Bureau 
of  Appraisal  of  the  Public  Service  Commission  of  New  York 
City,  which  was  at  that  time  engaged  in  appraising  the  prop- 
erties of  the  street  railways  in  greater  New  York  and  the 
elevated  lines  in  Brooklyn.  Mr.  Floy  was  retained  by  munici- 
palities as  well  as  utility  companies.  In  1906  he  made  a  report 
to  the  City  of  East  Orange,  N.  J.,  on  a  proposed  municipal 
electric-light  plant;  in  1907  he  acted  as  arbitrator  for  the  City 
of  Colorado  Springs  on  rates  for  public  lighting.  Mr.  Floy 
was  a  Fellow  of  the  American  Institute  of  Electrical  Engi- 
neers, and  had  served  on  its  committees  on  Public  Policy  and 
on  Appraisals  and  Valuation.  He  was  also  a  Member  of  the 
American  Institute  of  Consulting  Engineers,  the  American 
Society  of  Civil  Engineers,  the  Illuminating  Engineering 
Society,  the  Engineers'  Club,  the  City  Club,  and  the  University 
Club.  At  the  Louisiana  Purchase  Exposition  he  served  on  the 
International  Jury  of  Awards  and  was  Chairman  of  the  Com- 
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mittee  on  largo  electrical  machinery.  Mr.  Floy  was  a  frequent 
contributor  to  the  technical  press  and  to  the  proceedings  of 
the  societies  of  which  he  was  a  member.  He  was  the  author 
of  treatises  on  the  valuation  of  public-utility  property  and 
on    high-tension    underground   electric   cables. 

I    EMGEHEEJ^SHC  SOCEETHES    I 


IN-TERNATIONAL    RAILWAY   FUEL   ASSOCIATION. 

May    15-18.      Annual    meeting    at    Hotel    Sherman.    Chicago, 
becy.,  J.  G.   Crawford,   702  East  51st  St.,  Chicago. 
NATIONAL  DISTRICT  HEATING  AS.SOCIATION. 

May  16-19.     Eighth  convention  in  New  York  City.     Secy.,  D. 
L.   Gasgill,   Greenville,   Ohio. 
SOUTHWESTERN  ELECTRICAL  AND  GAS  ASSOCIATION. 
May    17-20.      Annual    convention    in    Galveston,    Tex.      Secy., 
H.  S.  Cooper,  Slaughter  Building,  Dallas,  Tex. 
NATIONAL   ELECTRIC    LIGHT    ASSOCIATION. 

„J^  -^i'^'^S-  ,   t'onvention    in    Chicago.      Secy.,    T.    C.    Martin, 
29  W.   39th  St.,   New  York  City. 
MASTER  BOILER  MAKERS'   ASSOCIATION. 

May    23-26.      Annual    meeting    in    Cleveland.      Secy.,    H.    D. 
Vought,  95  Liberty  St..  New  York  City. 
AMERICAN   IRON  AND  STEEL  INSTITTTTE 

M^y    26-27.      General    meeting    in    New    York    City.      Secy., 
J.  T.   McCleary,   61   Broadway,   New   York   Citv. 
NATIONAL  CONFERENCE   ON   CITY   PLANNING. 

June  5-7.     Conference  in  Cleveland.     Secy.,  Flavel  Shurtleff, 
19   Congress  St.,   Boston,   Mass. 
AMERICAN  WATER-WORKS  ASSOCIATION. 

June  5-9.     Convention  in  New  York  City.     Secy.,  J.  M.  Diven, 
47  State  St.,  Troy,  N.  Y. 
MASTER  CAR  BUILDERS'  ASSOCIATION. 

Annual  meeting,  Atlantic  City,  N.  J.,  June  14-16,  1916.     Secy., 
Jos.   W.   Taylor,  Karpen   Bldg.,   Chicago. 
AMERICAN   INSTITUTE   OF   CHEMICAL  ENGINEERS. 

June  14-17.     Eighth  semiannual  meeting.     Cleveland.     Secy., 
I.  C.  Olsen,  Cooper  Union,  New  York  City. 
SOCIETY     OF     RAILWAY     CLUB     SECRETARIES. 

June   16-17.     Annual  meeting  in  Atlantic  City.     Secy.,  H.  D. 
Vought,   95   Liberty   St.,   New   York   City. 
AMERICAN  RAILWAY  MASTER  MECHANICS  ASSOCIATION. 
Annual  meeting,  Atlantic  Citv,  N.  J.,  June  19-21,  1916.     Secy., 
Jos.  W.  Taylor,  Karpen  Bldg.,  Chicago. 
TRI-STATE    WATER    AND    LIGHT    ASSOCIATION    OF    THE 
CAROLINAS    AND    GEORGIA. 
June  21-23.     Annual  convention  at  Isle  of  Pines,  S.  C.     Secy., 
W.  F.  Stieglitz,  Columbia,  S.  C. 
AMERICAN   SOCIETY   OF   CIVIL   ENGINEERS. 

June   27-30.     Annual   meeting   in   Pittsburgh.      Secy.,   Charles 
Warren  Hunt,  220  West  57th  St.,  New  York  City. 
AMERICAN    SOCIETY    FOR    TESTING     MATERIALS. 

June     27-30.        .Vnnual     meeting     in     Atlantic      Citv.        Secv., 
Edgar  Marburg,  University  of  Pennsylvania,  Philadelphia, 
Penn. 

The  Interniountain  Good  RoadN  Aissociation  will  hold  its 
annual  meeting  June  13  to  14  in  Ogden,  Utah.  The  secretary 
is  T.  H.  Burton,  Nephi,  Utah. 

The  IDn^ineerinjc;  Society  of  ItiifTalo  held  its  final  meet- 
ing of  the  season  on  the  night  of  May  3  at  the  Hotel  Statler. 
About  200  memliers  were  present.  The  membership  of  the 
society  has  grown  to  450  and  it  is  claimed  that  the  average 
attendance  at  the  meetings  during  the  winter  was  200.  At 
the  last  meeting  the  existing  officers  were  reelected  and  in- 
clude President  John  Younger;  vice-presidents,  W.  A.  James 
and  Jesse  G.  Melendy;  treasurer,  William  Dollar;  and  secre- 
tary, W.  J.  Gamble,  247  Kano  St.,  Buffalo,  N.  Y. 

The  Detroit  KiiKineerinK  Society  held  its  22nd  annual 
banquet  on  Saturday,  Apr.  15,  at  the  Hotel  Statler,  about 
460  members  being  present.  The  speakers  were  Mayor  Oscar 
C.  Marx,  whose  subject  was  "The  Relationship  of  Engineers 
To  the  City,"  Edgar  A.  Guest,  of  the  Detroit  Free  I'ress,  and 
Henry  A.  Wise  Wood,  of  New  York.  At  a  business  meeting 
held  just  prior  to  the  banquet,  the  following  officers  were 
elected:  President,  Horace  H.  Lane;  vice-presidents,  William 
Pitt  Putnam  and  L.  R.  Hoffman;  secretary,  D.  V.  Williamson, 
46  Grand  River  Avenue  W.,  Detroit,  Mich. 

The  American  AVater- Works  .\sNOciatioii  holds  its  36th 
annual  convention  in  New  York  City,  June  5  to  9.  June  8  will 
be  known  as  "Superintendents'  Day."  and  will  be  devoted 
to  answering  questions  proposed  in  advance,  asking  ques- 
tions, exchange  of  experiences  and  short  papers  or  talks  on 
practical  questions  of  interest  to  water-works  superintend- 
ents. One  of  the  questions  to  be  discussed  at  this  session  is 
that  of  private  fire  services,  their  limits  and  the  responsil)ility 
they  entail  upon  the  water-works  company.  Other  interesting 
items  will  be  experiences  with  fish  in  mains  and  methods  of 
removing  them,  experiences  with  frogs  in  reservoirs,  with 
pipe-locating  and  leak-finding  devices,  with  purchase  of  sup- 
plies and  materials  for  competitive  bids,  with  strength  of  lead 
pipe,  with  electrolysis,  and  with  cleaning  sand,  gravel  or  mud 
from  mains.  The  secretary  is  J.  M.  Diven,  47  State  St., 
Troy,  N.  Y. 
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AAin^ces  aimd  Materials 


I'lirtnlilr    llrlii«-ll-T<*"t    Outfit 

A  poituble  oulIU  for  niiiUliii^  tin-  HiincU  liiu<lne».s  IrMl  on 
inetalM,  which  wtljjhs  only  C'i  lb.  anil  koi-h  Into  a  a'/ixfi',4xl- 
In.  carrying  cnso.  Is  bcMiiM:  moUI  by  H.  A.  Holz.  .10  <'hui(h  .St., 
Now  York  rity.  It  Is  not  necoHsary  to  cut  a  specimen  from 
the  piece  whose  liar<lness  It  Is  <Ie.>ilrcd  to  measure,  and  It  Is 
possible  to  teal  thinner  sheets  than  practicable  in  the  regular 
Brincll  machine. 

The  portable  tester  Is  very  simple,  .as  may  be  seen  from 
the  accompanylnjT  Illustration.  There  Is  a  hollow  cylindrical 
body    huviuK    a    lonnitiulinal    lioU-    foi     a    free    plunRer    and    a 


PORTABLE    BRINELL   HARDNESS-TEST   DEVICE 

transverse  hole  for  a  standard  square  comparison  bar.  The 
plunger  rests  on  the  test  bar  and  a  10-mm.  steel  ball  is  held 
loosely  in  contact  underneath.  With  the  apparatus  assembled 
as  shown,  the  ball  is  placed  on  the  spot  to  be  tested  and  the 
plunger  is  hit  with  a  3-lb.  hammer.  The  depressions  in  the 
standard  and  unknown  piece  are  calipered  by  transparent  di- 
verging-line  gages.  The  hardness  of  the  unknown  piece  is 
related  to  that  of  the  standard  by  the  inverse  ratio  of  the 
squares  of  their  widths  of  depressions. 

The  outfit  complete  comprises,  besides  the  socket  and 
plunger,  a  dozen  10-mm.  standard  balls,  six  standard  compari- 
son bars,  two  caliper  scales,  a  set  of  direct-reading  tables 
and  a  key  for  inserting  new  balls. 

Automatic    I'enetrometer 

An  automatic  electrically  controlled  penetrometer  for  test- 
ing asphalts,  etc.,  has  been  developed  by  Howard  &  Morse, 
laboratory-instrument  makers,  11S7  De  Kalb  Ave.,  Brooklyn, 
N.  T.  It  is  claimed  that  this  instrument  eliminates  personal 
equation  from  the  penetration  determinations.  The  device 
comprises  a  stand,  with  rising  table  for  the  specimen,  and  an 
upright  supporting  the  loaded  needle,  penetration  scale  and 
timing  clock.  The  clock  is  set  to  stop  the  needle  in  1,  5  or 
60  sec.  In  making  a  test  the  current  is  first  turned  on  to 
hold  the  needle;  then  the  asphalt  sample  is  adjusted  to  the 
needle,  using  the  rising  table  and  a  mirror.  The  clock  is 
next  set  for  the  interval  desired  and  the  recording  rack  and 
dial  set  on  the  needle  bar.  The  circuit  is  opened  by  pulling 
a  chain,  and  the  clock  closes  the  circuit  at  the  desired  time, 
stopping  the  needle. 

*      *      * 

Galvanized    Metal-FInme    I<Mtting8 

The  R.  Hardesty  Co.,  Denver,  Colo.,  manufacturer  of  the 
Hess,  McGinnis  and  Lennon  types  of  metal  flumes,  is  now 
placing  on  the  market  flumes  with  galvanized-iron  fittings 
throughout — rods,  bars  and  accessories. 

It  has  been  customary  since  patent  jointed  metal  flumes 
came  into  use  a  dozen  or  more  years  ago  to  use.  at  the  joints, 
bars  and  rods  that  have  been  dipped  in  black  paint  or  hot 
asphalt.  This  practice  has  continued  in  spite  of  the  fact  that 
specifications  covering  the  galvanizing  and  protecting  of  the 


llumo  plates  from  corrosion  have  been  Krowlnjc  more  riKld.  It 
hUH  been  found  l>y  experience  that  former  methods  of  protect- 
Imk  the  rods  nnd  ribs  formInK  the  Joints  are  Insulllclcnt  and 
are  iiflen  responsible  for  the  corrosion  of  the  sheets.  It  Is 
claimed  that  the  zinc  coalInK  on  the  sheet  surroundInK  the 
unprotected  Iron  rod  Is  thrown  Into  solution  by  electrolytic 
action  anil  Is  dejjo.ilted  on  the  rod  or  b;u,  leaving  the  Hume 
sheet  unpriite<-led  an<l  suIjJimI  to  corroMlon.  The  use  of  these 
Kalvanlze<l  flttlnKS  arlds  about  10%  to  the  cost  of  the  (lume 
(exclusive   of  substructure). 

*  *  * 
Small  .Mlx<*r  K)|ul|>|ir<l  ntth  Silo  ilolMt 
The  small  concrete  mixers  ("Hex  fi")  of  the  Chain  Belt  Co., 
Milwaukee,  Wis.,  are  now  furnished  with  a  hoist  for  elevating 
buckets  of  concrete.  This  arrangement  was  developed  espe- 
cially for  silo  building.  The  hoist  Is  located  on  the  main 
countershaft  of  the  mixer.  It  will  operate  with  100  ft.  of 
%-in.  munlla  rope,  1.55  ft.  of  Vi-ln.  roi)e,  280  ft.  of  %-ln.,  -lOO 
ft.  of  ,'a-ln.  and  650  ft.  of  %-ln.  wire  cable.  The  average 
hoisting  speed  is  3^0  ft.  per  min.  (single  line).  The  hoist  will 
lift  100  lb.  with  a  3-hp.  engine  when  the  mixer  Is  loaded  and 
300  lb.  empty.  The  "Hex  6"  has  cai)aclty  for  6  cu.ft.  of  loose 
material  or  4  ft.  of  mixed  concrete  i)er  batch  and  costs  $300. 
The  iirice  includes  loading  platform,  but  the  power  loader  and 
water   tank   cost   extra. 


Traveling   Intake   ScrepuH 

Traveling  screens  for  cleaning  circulating  and  boiler  watei 
in  power  plants  have  been  successfully  employed  for  sever 
years.  The  use  of  such  screens,  however,  is  outgrowing  the 
central-station  field.  The  Chain  Belt  Co.,  of  Milwaukee,  Wis., 
now  builds  them  in  standardized  designs  for  any  service  re- 
quiring water  free  from  the  larger  foreign  particles. 

The  machines  consist  essentially  of  wire  screening  bask>  i.s 
mounted  on  two  parallel  steel-chain  belts  driven  by  a  3-hp. 
motor.  The  apron  thus  formed  passes  over  sprockets  at  the 
top  and  bottom  of  the  device,  the  sprockets  being  mounted  on 


TRAVELING  WATER  SCREEN  MANUFACTURED  BY 
THE  CHAIN  BELT  CO 

a  supporting  frame.  Ordinarily  the  screens  are  placed  on  an 
incline,  but  they  can  be  built  to  operate  in  vertical  position, 
as  was  the  case  in  the  Commerce  St.  plant  of  the  Milwaukee 
Electric  Railway  and  Light  Co.  The  particles  screened  from 
the  water  are  carried  upward  on  lips  formed  on  the  baskets. 
After  turning  over  the  head  sprockets  the  particles  fall  into 
a  trough,  from  which  they  are  flushed  out.  The  cleaning  of 
the  screen  baskets  after  they  pass  over  the  head  sprockets  Is 
accomplished  by  spraying  from  the  back  side. 
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SYNOPSIS — A  51/4-na'.  tunnel  was  built  at  loji 
speed  lo  bring  tualer  to  the  Lagcs  reservoir  of  the 
Rio  de  Janeiro  Tramway,  Light  and  Power  Co. 
A  lengtli.  of  27,Go7  ft.  was  completed  in  J^SO  days; 
the  best  single-face  monthly  record  ivas  512  ft.  A 
large  advance  heading,  13.r8  ft.,  was  drier ii.  Fire 
drills  were  mounted  on  a  horizontal  column  and 
moved  willi  a  tunnel  carriage.  Mucking  and  drill- 
ing went  on  together.  Twenty  holes  were  shot  in 
rotation  by  using  varying  lengths  of  fuse.  Bonus 
system  of  wages  helped  speed:  Spanish  lalior  pre- 
ferred to  native  or  North  American. 

Pirahy  tuiiuel  in  Brazil  Jor  years  will  lie  a  topic  cil' 
live  engineering  interest,  both  iiecause  of  its  fonstniotion 
and  its  use.  Its  27,657  ft.  of  length  was  finished  fnnii 
portal   to   portal   in  489   days,   and   the   best  singlp-Cace 


l.i^lil  and  Power  Co.,  Ltd.,  a  Canadian  corporation.  The 
principal  power-generating  station  is  located  about  50 
mi.  v.est  of  the  city,  at  Lages,  and  is  designed  for  a  maxi- 
niuni  output  of  50,000  kw.  This  is  a  hydro-electric  plant, 
opei'ating  under  a  1,000-ft.  head  (see  Engineering  News, 
July  17,  1913)  and  drawing  its  water-supply  from  a  reser- 
voir of  some  6,777,G00,000-cu.ft.  available  capacity. 

'J'he  project  was  constructed  during  the  comparatively 
wet  years  of  1905-07,  and  there  never  was  any  shortage 
of  water  apparent  until  about  1910.  Then,  owing  to  tlio 
unjireccdented  demand  for  electricity  in  the  city  and  to  a 
succession  of  dry  years,  the  water  level  in  the  reservoir 
i)eeame  very  low,  and  an  auxiliary  steam  plant  had  to  be 
iujilt  in  Kio  de  Janeiro.  As  the  coal  bill  to  operate  this 
amounted  to  several  thousand  dollars  per  day,  some  addi- 
tional water-supply  became  imperative,  and  the  Si/^-mi. 
I 'i  rally  tunnel  was  designed  and  bored  to  divert  the  water 
of   the    Pirahy   River  into   the   Lages   storage   reservoir. 


PIG.  1.     DI.SCHAKUE  KKD.M  I'lltAlIY  TUNNEL,  LAGES  I'OWEH  DEVELOPMENT,  BRAZIL 


monthly  record  was  51"^  ft.  Conditions  at  all  times  wi're 
subordinated  to  speed,  and  this  brought  unusual  handling 
of  labor  and  equipnu'ut. 

The  City  of  Kio  de  Janeiro,  with  a  p(i|iulati<)n  of  over 
1,000,000,  is  supplied  with  all  electricity  for  light,  power 
and  city  transjiortation  by  the  Pio  de  Janeiro  Tramway, 


•Pearson     EriKineerlng     Corporation 
York  City. 


liroadway.     New 


Since  the  com|)letion  of  this  tunnel  not  a  pound  of  coal 
has  been  consumed  at  the  steam  plant. 

The  tunnel  was  bored  under  three  hills,  as  shown  on  the 
accompanying  i)rotile,  the  two  end  elevations  being  divides 
and  the  center  one  a  round  knob.  The  work  was  attacked 
at  ten  faces  by  means  of  four  shafts  and  two  portals.  One 
shaft  was  located  veiy  close  to  the  outlet  end;  therefore, 
the  progress  was  actually  nuide  from  eight  working  faces. 
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I'oiistnicliori  licjiaii  mi  ii|i|)ni;iili  ciils  Nov.  1,  IIMl. 
iiiiil  watiT  was  liiiiii'd  iiilii  llii'  liiiiiu'l  dii  Sc|iI.  *^'S,  IMI.!. 
an  interval  ol'  not  (jiiitc  2'.^  nionliis.  'I'lir  ailvancc  luail- 
injj.  K<  It.  wiilc  l>\  S  ft.  lii^li,  was  prohahlv  oiic  ol'  llir 
largt'st  cMT  driven.  It  was  jiistilieil  liy  the  i\|ie(  latinii 
that  water  would  he  demanded  as  soon  as  the  hciidinj^s 
nu'l.  so  that  as  great  an  area  as  possihlo  was  desir'ahle, 
and  il  was  so  phinneil  that  stopinj,'  inij,dit  he  delayed  iinlil 
llie  demand  I'or  water  was  less  Mr<,n'nt.  l*'or  s|iee(l  Ihc 
Swiss  system  of  tunneling  in  hard  rock  was  adopted- 
nanu'lv.  a  hotloni  heading  and  short  rounds  thi'owii  well 
haek  from  the  lace  with  pleiily  of  powder  in  order  to  facili- 
tate mucking.  'I'lie  times  of  the  several  tunneling  oper- 
ations are  shown  hy  Tahle  1. 

The  roek  in  ahout  !U)%  of  the  lunnel  was  solid  gray 
giu'iss  of  constantly  I'hanging  eharactci-  and  very  seamy 
anil  fractious;  the  rest  of  the  material  was  cilhci'  decom- 
posed traj),  necessitating  tind)ering.  or  sliata  of  I'xtremely 
hard  diahase.  Only  ahout.  1,000  ft.  of  the  lunnel  had  to 
he  lined.  Water  was  struck  in  every  ad\ancc,  and  |iumps 
were  maintained  at  all  shafts  and  the  upper  portal  end. 

Five  Ingersoll-K'and  :)'|-in.  piston  drills  were  u.sed  in 
each  face,  and  it  was  the  endeavor  to  supply  them  with 
air  at  HT)  to  10.")  Ih.  The  first  hit  was  a  2%-in.,  the  second 
•^'s-iii-.  the  third  l"s-iii-.  the  fourth  I -Is-  The  |)owder 
sticks  were.  IVi-^''^  '"•  -^  great  deal  of  time  was  lost  on 
account  of  inahility  to  get  spare  parts,  and  the  full 
economy  of  the  machines  was  seldom  realized.  These 
five  drills  wore  su|)ported  on  an  8-in.  horizontal  column 
12  ft.  long,  which  in  turn  was  taken  to  and  removed  i'roiu 
the  face  by  a  Carter  tunnel  carriage.  This  apparatus  con- 
sists of  a  small  truck  supporting  a  beam  that  projects 


III  the  front  over  the  pile  of  muck,  and  a  mi'clianisni  to 
propel  the  S-iii.  hnri/oiilal  column  hack  and  forlh  alon^ 
the  lieam.  ,\fti'r  a  blast  the  track  waH  cleared  of  debris 
to  within  about  Hi  ft.  of  the  face,  the  carriage  was  pushed 
forward  as  far  as  possible  and  the  head  end  of  the  beam 
blocked  up  on  the  muck  pile.  'I'he  horizontal  column  that 
sU|)i)orteil  the  live  machines  was  then  run  forward  to  witii- 
in  about  I  ft.  of  the  face  and  there  jacked  securely  to  the 
■lAiii.r;  I.   'riMio  op'  I'lit.xiiv  ru.NNKhiNd  (jimokationh 

iji'iicral    AviiiiKi'H   ol    Kaci.s,    li.-iMr-d   oti    7   MdiitliH"    I'ruKrcHH 
S<•ltin^;   up  drUl.M  (liichKnTiK  "liarrliin   down"   roof, 
cieaiiinK   track,    blockniK   coliiiiin   and    llnic-   loHt 

Tor  «nii)ki') 1  hr,  43  min. 

DilllhiK     4  lir.  40  mhi 

TakliiK  down   drMlM iO  niln. 

Hla.stinn    (InfliKlhiK    loadlnK) .^S  riiln. 

AviTaKt:   time   between   Mhots... 7  In.  41  nilii. 

The  number  of  men  a<-tually  employed  at  the  working  face 
avcranfl  about  aH  follows:  1  face  foreman,  1  muck  foreman, 
(!  drill  luniitr.s,  t!  drill  lielpePH,  22  muckers,  1  extra  drill  runner 
and  helper  to  io.sure  full  service  of  machines  every  shift. 
Muckers  include  car  pushers  and  laborers  pullinK  back  rock 
from  face.  Labor  mostly  .Si)anish;  three  N-hr.  working  shifts. 
Averages   Based   on    Best   Week's    Work    (I'lnhelro,   Ai)r.   10-22) 

SettlnB   up   drills    (including   "barring 

down"    roof,    cleaning    track,   block- 

ing  column  and  time  lost  for  smoke)  1  hr.    S  min. 

Drilling    3  hr.  46  min. 

Taking   down    drills 14  min, 

Hl.isting    (including  loading) 33  min. 

Number  of   holes 20 

Depth   of   holes 1.5  m. 

Dynamite,  !t2','{    blasting    gelatin 99  sticks 

Dynamite,  G2',;    gelignite    138  sticks 

.\vernge    time    between    shots .5  hr.  41  min. 

Total  advance    (7days2V2    hr.) 41  m.  =  134  Vij  ft. 

Average  d.-iily   advance 5.77  m.  -  18.93  ft. 

Average  advance  per  shot 1.37  m.  =     4.49  ft. 

Number   of   blasts   in    week 30 

Dynamite   per   cubic   meter 8.4  lb.  =  6.48  lb.  per  cu.yd. 

Material Uniform  gray  gneiss,  flat  roof — no  timber 

sidewalls.  When  firmly  in  position,  it  was  released  from 
the  beam,  and  the  carriage  was  taken  back  into  the  tunnel 
and  stored  on  a  spur  track,  where  it  remained  out  of  the 

wiuj  until  drilling  was  com])ieted. 
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FIG.   3.    DIAGRAM  SHOWING   ADVANCE  METHOD 
Holes   usually   fired   in   rotation   shown    by  numbers. 
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FIG.  4.    INTERIOR  OF  PIUAHY  TL'NNEL         FIG.  5.     TUNNEL  .\T  INLET  GATES       FIG.  6.   TUNNEL  ENTRANCE  AND  GATES 


The  advanta<Tcs  (lorivpd  from  tho  use  of  tlie  tunnel 
carriage  were  that  it  saved  tlic  time  neeessary  to  muck 
back  from  the  face  for  vertical  columns ;  it  saved  the  men 
the  heavy  lifting  and  tugging  of  the  drills  and  vertical 
columns  over  the  muck;  and  it  gave  the  muckers  a  clear 
space  to  muck  out  imder  the  column,  as  the  drill  runners 
could  stand  upon  it  to  crank  their  machines.  The  method 
cf  drilling,  the  depth  and  position  of  drill  holes  and  the 
rotation  of  shooting  are  shown  in  Fig.  3. 

Unusual  Blastixc;  Methods 

After  the  completion  of  drilling,  the  holes  were  cleaned 
with  compressed  air  by  a  nozzle  on  the  air  hose  and  after- 
ward nearly  filled  with  gelignite,  or  blasting  gelatin,  rang- 
ing in  strength  from  (J2%  to  92%.     Very  little  tamping 
as  done  other  than  stufling  in  a  few  pieces  of  dampened 
irdboard  that  came  v.-ra])ped  around  the  powder.     Only 
lie  very  highest  grade  of  fuse,  every  foot  of  which  was 
uaranteed   by   the   manufacturers   to    be   X-rayed,   was 
i-ed;  this  was  cut  into  equal  lengths  and  properly  pre- 
ared  with  detonators,  etc.,  above  ground.     (No.  8  detona- 
irs  were  used  exclusively  after  numerous  failures  with 
Xo.  4  and  No.  6.) 

AVhen  the  holes  were  all  loaded  and  the  fuse  tamped 
111,  the  round  was  made  ready  to  fire  in  the  following  man- 
ner-: The  five  top  fuses  in  holes  Nos.  IG  to  20  inclusive 
(Fig.  3)  were  left  full  length;  beginning  with  No.  15 
:i  short  length  was  cut  off,  and  the  length  of  the  piece 
thus  cut  was  gradually  increased  in  each  succeeding  hole 
until  the  first  hole  to  be  shot  (No.  1)  remained  with  the 
-liortest  fuse.  A  foreman  would  then  peel  back  the  paper 
'jii  a  stick  of  gelignite,  ignite  it  and  use  it  to  "spit"  the 
fuses,  beginning  with  hole  No.  1  and  linishing  with  any 
one  of  the  top  holes. 

The  deliberation  with  which  the  Spanish  foremen  per- 
formed this  task  was  almost  uncanny  ;  but  it  was  very  suc- 
cessful, as  it  left  a  distinct  interval  between  each  shot  and 
the  workmen  soon  learned  to  locate  the  missed  hole  accu- 
rately by  a  too  long  lapse  of  time.  A  second  shot  to  clear 
away  a  bump  left  by  a  missed  fire  was  rarely  necessary; 
it  usually  saved  much  time  to  wait  and  remove  these  later 
with  Jackhamers  and  light  shots  from  behind.  The  men 
l)ocame  expert  at  this  style  of  shooting,  and  a  groat 
deal  of  the  speed  attained  was  attributable  to  the  system. 
Such  a  method  is  contrary  to  almost  any  state  law  in 
the  United  States  as  being  too  dangerous,  but  its  justifi- 
cation in  this  case  lies  in  the  fact  that  in  the  thousands 
of  rounds  fired  bv  this  method  on  the  Piraliv  tunnel  there 


was  not  a  single  accident  from  that  cause.  After  the  round 
had  been  fired  and  a  reasonable  time  had  been  allowed  for 
any  missed  shots  (l)ut  without  waiting  for  smoke  to  clear), 
the  machine  runners  and  helpers  went  in  to  bar  down 
the  roof  and  clear  the  face,  while  the  muckers  followed 
and  cleared  the  track  for  the  tunnel  carriage. 

As  in  most  tunnels,  the  progress  was  limited  principally 
by  the  ability  to  get  the  muck  out  of  the  way.  To  hasten 
this  work,  the  double-sliift  system  was  used.  The  muck 
car  M'as  brought  in  by  car  pushers,  and  the  box  was  thrown 
to  one  side  of  the  track  and  the  truck  to  the  other,  a  little 
way  back  of  the  face.  The  resting  shift  kept  an  eye  on  the 
loaders  at  the  front,  and  When  their  car  was  nearly  full, 
the  former  got  ready  to  throw  truck  and  car  body  on  the 
track  as  soon  as  the  loaded  car  was  pushed  by.  Very  little 
time  thus  elapsed  when  cars  were  not  being  actually  loaded. 

During  a  record  week,  cars  were  loaded  and  taken  out 
at  the  rate  of  a  car  every  4  min. ;  the  general  average 
under  fair  conditions  was  about  6V2  to  7  min.  to  each. 
Under  ordinary  circumstances  it  was  found  that  by  keep- 
ing jjlenty  of  men  to  rake  back  the  muck  from  the  front 
and  under  the  column  the  muckers  could  get  the  material 
out  of  the  way  and  do  all  necessary  ti'ack  laying  as  soon 
as  the  drilling  was  finished  and  be  ready  to  help  the  ma- 
chinemen  take  down  the  column,  etc.  The  speed  attained 
by  using  the  foregoing  method  of  drilling,  shooting  and 
mucking  is  shown  in  Table  2  on  p.  925. 

Bonus  System  of  Wages 

To  encourage  the  men  to  take  a  ))ersonal  interest  in  the 
progress,  a  unique  bonus  system  was  adopted.  A  mini- 
mum month's  work  was  made  75  lin.m.,  and  the  bonus 
began  above  that  figure ;  for  every  meter  in  excess  of  75 
m.  and  up  to  90  ra.  the  men  were  given  75  milreis,  or  about 
$24.20,  per  lineal  meter.  For  everything  over  90  m.  a 
month,  150  milreis,  or  about  $48.40,  per  meter  was 
granted.  In  the  record  month  there  was  distributed 
something  over  $3,550  among  135  men  at  one  face.  This 
bonus  was  distributed  to  the  men  in  proportion  to  the 
wages  received  by  them  at  the  end  of  the  month.  All 
men  known  as  "smoke  eaters,"  who  actually  did  the  hard 
and  sometimes  dangerous  work  at  the  face,  participated  in 
this  bonus  in  proportion  to  the  full  amount  of  their  wages  ; 
other  men  helping  the  progress  more  indirectly,  such 
as  car  pushers,  cage  tenders,  steel  sharpeners,  etc.,  shared 
in  the  bonus  in  a  proportion  of  from  one-quarter  to  one- 
half  of  their  wages,  the  idea  being  not  only  to  make  it 
an  object  for  the  best  men  to  strive  to  get  to  the  most 
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essential  pait  ol'  the  work,  liut  to  k('i'|)  all  Tiini  intcicslcd 
in  the  prof^ress.  I'rohalily  one  ol  tlic  fireatest  advaiiia^jcs 
of  this  Imniis  was  tiiat  it  autoinatically  ke|)t  the  pinj^'s 
at  a  niiniinuni  number — the  more  men  tiie  less  jjoniis  In 
earh  and  vice  versa.  Also,  the  men  themselves  made  it 
convenient  t'oi  a  loafer  to  (|ui',. 

'I'his  iionns  system  worked  spl'/iididly  llii(iui,dioiit  tin- 
jol).  and  more  than  any  other  one  fhin<i  it  was  res|)onsi- 
hle  for  the  fj;reat  projjress  made.  The  disadvanlai^e  of  this 
])hin.  as  of  any  other  honus  system,  was  that  it  tendi'il 
to  make  the  men  careless,  safety  and  all  other  considera- 
tions being  neglected  to  gain  a  few  meters.  Tlie  foremen 
in  all  instances  liad  to  see  |)ersonally  that  th«>  men  luirred 
down  the  roof  properly  and  took  no  unnecessury  chances. 

Lviioi;  AM)  Cost  Dat.\ 

During  the  lirst  eight  months  or  more  of  the  work  it 
was  endeavored  to  do  the  heavy  labor  with  native  Brazil- 
ians. This  idea,  liowever,  had  to  be  abandoned,  as  the 
natives  had  not  the  inclination,  the  strength  or  the  intel- 
ligence to  work  as  hard  and  steadily  as  was  required. 
Even  the  inducement  of  higher  wages  than  ever  before 
paid  in  that  country  failed  to  attract  any  men  who  could 
run  drills  or  do  ordinary  tunnel  work,  until  foreigners 
(principally  Spaniards,  but  with  some  Portuguese  and 
Italians)  were  finally  secured.  If  comparisons  are  made 
with  other  tunnel  records,  it  should  be  borne  in  mind  that 
on  the  Pirahy  tunnel  all  men  were  green  hands  when 
hired;  all  machine  runners,  helpers,  muckers,  powdermeii, 
tool  sharpeners,  etc.,  learned  the  business  on  the  job.  It 
is  reasonable  to  assume  that,  had  this  organization  on  the 
completion  of  this  tunnel  been  shifted  to  another  and 
similar  piece  of  work,  the  progress  would  have  been  con- 
siderably more  rapid.  While  the  natives  made  poor  tunnel 
labor,  fair  blacksmiths,  mechanics  and  roustabouts  were 
recruited  from  among  them.  The  organization  built  up 
gradually  became  as  fine  a  body  of  laborers  as  the  writer 
has  ever  seen  in  any  country.  The  wages  paid  averaged 
about  as  follows : 

Face  foremen    $3.26  for    8  hr. 

Muck    bosses    2.90  for    8  hr. 

Machine  runners    2.26  to  2.43  for    8  hr. 

Machine  helpers     1.80  to  1.94  for     8  hr. 

Muckers    1.4.5  to  1.80  for     8  hr. 

Other   inside   labor 1.29  to  1.4.5  for    8  hr. 

Timbermen     1.60  to  2.60  for  10  hr. 

Blacksmiths     2.60  to  3.26  for  12  hr. 

Blacksmiths'  helpers 1.45  to  1.94  for  12  hr. 

Mechanics     1.45  to  2.42  for  10  hr. 

Roustabouts     97  to  1.29  for  10  hr. 

These  wages,  except  for  roustabouts,  are  probably  25% 
higher  than  the  average  paid  in  that  country.  Men  were 
paid  wdth  Brazilian  milreis,  and  the  wage  list  given  is  cal- 
culated with  exchange  at  3^^  milreis  to  the  dollar,  the 
average  rate  before  the  war. 

Advance  (based  on  a  seven  months'  average  period): 

Per  Cu.M.  Per  Cu.Td. 

Labor    $7.77  $5.92 

Bonus     97  .74 

Powder*   and   fuse 3.11  2.37 

Total     $11.85  $9.03 

Stoping   (based  on  progress  of  August,  1913): 

Per  Cu.M.  Per  Cu.Yd 

Labor    $4.21  $3.21 

Bonus     1.05  .80 

Powdert   and   fuse 1.35  1.03 

Total    $6.61  $5.04 

•Powder  used  in  advance,  9.04  lb.  per  cu.m.  and  6.90  lb.  per 
cu.yd.  tPowder  used  in  stoping,   4.49   lb.  per  cu.m.  and  3.43 

lb.  per  cu.yd. 

The  cost  of  labor  (actually  employed  in  tunneling  oper- 
ations), powder  and  bonus,  per  (iubic  yard  of  tunneling 
in  hard  rock,  was  about  as   skown   above    (powder — of 
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I'higlish  manufacture — cost,  laid  down  on  the  work^  about 
30c.  per  pound).  If  economy,  rather  than  mere  speed, 
liad  been  of  prime  importance,  the  figures  herewith  could 
have  been  shaded  a  third  or  more. 

It  may  be  interesting  to  mention  here  that  200  tunnel 
laborers  and  their  foremen  from  the  New  York  subway 
work  were  sent  down  to  the  Pirahy  tunnel  to  show  the 
Spaniards  "how  to  do  it."    Most  of  the  Americans  turned 
round  and  went  hack  north  on  the  same  boat  that  they  I 
arrived  on.     The  few  who  remained  were  disinclined  to  | 
work  with  the  horizontal  column  and  preferred  the  verti- 
cal-column method,  where  the  face  must  be  cleared  first,] 
losing  much  time  thereby ;  they  refused  to  use  any  but 
electric  exploders  in  blasting  and  would  not  go  into  the 
sraoke  like  the  Spaniards.     Furthermore,  the  American 
machine  runners  would  not  help  muck  back  and  as.sist 
the  progress,  as  did  the  Spanish  machine  runners.    This 
experiment  decided  for  us,  at  any  rate,  that  x\meriean 
laborers  cannot  or  will  not  successfully  put  up  with  labor  I 
conditions  as  they  are  met  with  in  Brazil. 
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Alter  the  headings  had   all   met  and    water  had   heen  'I'he   eountrv    under   which    the   tunnel    ])a.sses    is   verv 

allowed  to  run  througii  the  tunnel  lor  a  few  days,  it  was  broken,  and  the  triangulation  system  adopted  emhraceil 
endeavored  to  stope  during  10  hr.  in  the  daytime  and  per-  some  unique  features.  So  suitable  })lace  for  a  long  base 
mit  the  water  to  run  through  at  niglit.  It  was  speedily  line  existed  except  in  the  bottom  of  a  valley,  and  to  utilize 
discovered,  however,  that  this  was  impracticable,  as  it  such  a  location  and  transfer  the  measurements  to  the  hill- 
took  several  hours  for  the  tunnel  to  drain,  and  the  propor-  tops  involved  a  secondary  triangulation  system  of  no  mean 
tion  of  lost  time  was  out  of  reason.  Therefore,  the  wliolc  proportions.  For  that  reason  the  base  line  chosen  was  put 
force  was  put  to  sloping  531  hr.  a  day,  using  telescopic  a-st raddle  of  the  center  hill  under  which  the  tunnel  passes. 
RockFill.  '^''''**  ''■''  '*^  '■^  ^''f^li  round  knob,  and  it  alforded  room  for 

only  a  32U-m.  base  line.  Even  with  this  length  the  two 
ends  were  separated  by  the  summit  of  the  liill  and  invisible 
from  each  other.  It  was  accurately  measured  ijy  the 
common  method  of  chaining  on  the  slope,  taking  tempera- 
tures and  reihicing  to  ()0°  F.  and  afterward  reducing  to 
the  horizontal  by  means  of  precise  leveling.  In  one  quad- 
rilateral the  ends  were  330.2  m.  and  59G.4  ni.  long,  and 
the  sides  were  2,G82.5  m.  and  3,fi88.2  m.  long,  while  two 
of  the  included  angles  were  only  4°  42'  and  4°  58' — pro- 
portions which  are  contrary  to  the  accepted  standards  of 
good  triangulation.  All  quadrilaterals  were  adjusted  by 
an  approximation  of  the  method  of  least  squares  accord- 
ing to  Johnson,  and  the  results  were  entirely  satisfactory. 
The  greatest  chaining  difl'erence  between  any  two  shafts 
was  0.(i()  ft.  in  a  distance  of  0,839  ft.,  and  the  chaining 
underground  was  never  checked,  it  not  being  considered 
necessary.  The  center  line  overhead  was  first  projected 
from  the  triangulation  system,  Mliich  gave  the  line  very 
close  to  its  correct  position;  this  was  afterward  trued  by 
repeated  plungings  of  the  transit.  One  shot  along  this  line 
was  over  7,000  ft.  long.  ■  Had  shorter  distances  been 
adopted,  it  would  have  meant  probably  10  or  12  shots 
instead  of  one,  on  account  of  the  broken  country;  and  it 
was  figured  that  the  10  or  12  shots  would  introduce  a 
greater  aggregate  error  than  the  long  shot,  if  it  were  care- 
fully made  under  favorable  light  and  weather  conditions. 
This  line  was  transferred  to  the  tunnel  below  by  means  of 
10-kilo  (22-lb.)  plumb  bobs  suspended  on  piano  wire 
aliout  ]  1  ft.  apart,  and  the  engineers  were  allowed  only 
one  S-hr.  shift  at  each  shaft  to  perform  this  work.  Every 
able  and  economical  to  import  timber  for  that  purpose  precaution  was  taken  during  that  short  time,  and  the 
from  the  United  States.  The  native  lumber  was  princi-  results  attained  were  very  accurate.  The  maximum  miss 
pally  hardwood,  extremely  difficult  to  tool  and  too  heavy      in  alig-nment  was  0.1  GO  ft.  and  in  level  0.181  ft.     It  was 
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drills  for  stoping,  jackhamers  for  trimming  and  52% 
irelignite  for  blasting;  the  record  made  is  shown  in 
Table  1. 

When  any  timbering  was  necessary,  it  was  found  desir- 


to  handle  economically,  particularly  in  segment  work. 
The  Parana  pine  from  southern  Brazil  was  too  brash  and 
totally  unfit  to  withstand  any  great  stress.  Therefore, 
practically  all  timbering  except  lagging  was  done  with 
North  American  pine. 


found  necessary  to  use  American  engineers  for  any  work 
requiring  real  skill  and  some  initiative;  the  European 
engineers  encountered  in  the  country  and  the  native  I^ra- 
zilian  engineers  were  not  satisfactory  excc])t  on  ordinary 
instrument  work. 


From  Shaft 
or  Portal 


Rotiro  up. .  .  . 
Kc'liro  down.. 


RECORD  OF  ENGINEERING  CHECKS  AND  LABOR  PERFORMANCES,  PIR.4HY  TUNNEL 

-Engineering I..abor  on  .Advance* — ■ Labor     Performance 

Average  Greatest  Prog- 

Advanoe      ress,  Single  Average 

per  Month  Distanre    Total        Stoping 

Aetual    Working   Dis-    .Average      Each       Actual    per  Work- 
Working     Dav.      ance,        per     Wav  from  Working  inc  Day. 
Days      Lin.Vt.      Ft.     Day,  Ft.  Shaft,  Ft.     Days       Lin. Ft. 
469.4       8.34       .TO?  7     12  8      3,917  2 


-Stope t- 


Align-  Distance 

Distance  in  Ft.,  C.  to  C.  of  Shafts,    ment     Levels    Each  Way 
or  Portal  to  Shaft  in  Ft.     in  Ft.  from 

Computed       Chained  Differences  Missed  Missed  Shaft,  P"t. 

!,917  3 
6,687,903     6,688,043+0   141     0.026  0.043 

■     2,770.7 
2,544 . 6 


Greatest  Progres.s, 
Single  Month 
Dis-       Average 
ance,       per  Day, 
Ft. 


\  argem  up , . . 
N'.irgcm  down. 

Pinhciro  up. . 
Pinheiro  down . 


Ca  vadeira  up 

Cavadeira  down . 


Rosario . 


5,630,277  +0.052 

0  160  0  0.38 

6,838,922  — 0  663 

0  071  0  003 

5,727,001  —\.2'i\ 

0^019  0  016 

2,751,003— 0^235 

0^127  0^081 

3,105  6 
3,345.1 


3,494  4 
1,897  3 


3,831.0 
474 . 7 


325.9 
356.9 

.365!  5 
3,'J4.8 

277  3 
249  3 

29l!7 
30.2 


8.50 
7.13 

8^56 
9.48 

12  61 
7  61 

13^13 
15.7 


396.6 
341   2 


389.8 
438.0 


13.2 
11.0 

13  0 
14.6 


2,770.7 
2,570  5 


96.1 
98!  i 


3,079.7 
3,337  6 


3,.">02  0 
2,698  7 


2,276.2        289.7 


504.9     16.3      3,029.5 
284.1      15.0         188.8 

332^6     irO      2.5624     136!6 


57.1 
76.1 

68!6 
14.7 


40  7 

28^2 
41.5 

45^2 
42.8 


18.8 


Ft. 
1,476.4 


1.207.3 
1.558.4 


1,269  7 
1,348  4 


1,706  0 
856.3 


47.6 

39!6 
50  2 


55   1 
27.6 


1,.532.2 
188.6 


511.8       16.4 


Totals 27,657,174  27,65.5,248—1.927      

*  General  average,  based  on  actual  working  d.avs,  9.87  ft  per  dav.  Averages  are  for  each  face  per  day.  Greatest  single  month's  record  for  entire  tunnel,  April, 
1913,  3,133.2  ft.     Daily  average,  104.3  ft.;  this  record  made  from  eight  working  faces.  t  General  average,  based  on  actual  working  days,  .37.01  ft.  [ler  day.   Aver- 

ages arc  for  each  face  per  day.  Greatest  single  month's  record  for  entire  tunnel,  August,  1913,  10,430  ft.;  26  working  days— water  through  for  five  days — daily  aver- 
age, 401.2  ft. 
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On  ciniiiilctioM  (if  tlic  tuimi'l  llic  ciiumccrin;;  (l('|i;iiiiiifiit 
romhutiMi  an  i'.xU-iisivl'  sciics  ol  wjitci-  iiicasiiii'iiifiil.s  to 
ilfttMiiiiiio  '\\s  (•ai)a(ity.  For  prc'liiiiiiiary  estimates  of  tun- 
nel flow  an  II  value  in  KutterV  t'onnula  of  O.O'J  liad  been 
adopted.  Subsefpient  measurements  demonstrated  this 
lifjurc  to  1)0  much  too  low,  and  a  value  of  ;ilioiit  ().():; 
was  determined  to  be  more  nearly  corrccl.  'I'liis  would 
probably  prove  true  in  any  other  unlined  tunnel  dujr  in 
similar  roek  and  of  comparatively  similar  slope  and  eross- 
seetion. 

The  nieasurenumts  to  determine  the  How  of  water  in 
the  tunnel  were  verv  (arefu!  and  (|uitc  elaborate,  and 
several  measuring;  instruuienis  were  used  to  cheek  against 
each  other,  amon<>;  them  two  current  meters — one  acoustic 
and  one  electric— and  a  pitot  tube.  Also,  to  get  the 
velocity  of  the  water  through  the  tunnel,  a  quantity  of 
aniline  dye  was  thrown  in  at  the  inlet  end  and  a  note 
made  of  the  time  re(|uired  for  the  colored  water  to  pass 
through  the  luiniel.     Kvnciiinents  were  coiKluclf'il  ;if  the 
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outlet  of  the  tunnel  with  a  salt  titration  process  to  deter- 
mine the  flow,  but  the  amount  of  salt  required  rendered  it 
impracticable.  Finally,  a  sharp-crested  rectangular  weir 
was  built  just  below  the  outlet  of  the  tunnel,  and  by  means 
of  a  recording  float  gage  an  accurate  record  of  the  tunnel 
flow  was  maintained.  The  n  value  of  0.03  was  deduced 
from  these  various  measurements. 

Allied  Works  of  Pikahy  Tunnel 
Across  the  Pirahy  Piver  near  the  inlet  of  the  tunnel 
was  built  a  concrete  dam  of  the  overflow  gravity  type. 
This  dam  was  for  diversion  only,  and  the  construction 
involved  no  imusual  difliculties  except  the  ever-present 
pi'oblem  of  transportation  of  materials  in  such  a  country. 
It  impounded  practic-ally  no  storage  water.  The  flow  into 
the  tunnel  was  controlled  by  four  electrically  operated  rec- 
tangular valve  gates  each  5x1  G  ft.  These  are  closed  only  at 
rare  intervals,  when  inspection  of  the  tunnel  is  considered 
necessary. 

About  midway  of  the  tunnel  and  traversing  the  sur- 
face is  a  small  stream  called  the  Yargem  Eiver.  As 
there  was  a  shaft  at  this  point,  it  was  decided  to  utilize 
this  water  for  storage  by  diverting  it  into  the  tunnel  by 
way  of  the  shaft.  It  is  obvious  that,  were  this  water 
dropped  perpendicularly  down  the  shaft,  the  disturbance 
created  at  the  bottom  would  have  a  retarding  effect  on 
the  main  stream  passing;  it  is  equally  apparent  that  if  the 
force  of  water  dropping  200  ft.  was  properly  directed  and 
the  force  expended  in  the  right  direction,  it  should 
have  an  accelerating  effect  upon  the  main  current  of  water 
in  the  tunnel.  So  with  this  in  view  the  water  from  the 
Vargera  was  guided  into  the  tunnel  at  the  foot  of  the  shaft 


li\  a  rcinlnrccil-eoiicrete  tube  collo(|uially  known  aH  the 
"snout."  This  was  .^o  constructed  (Fig.  !))  that  the  fall- 
ing water  was  diverted  from  a  vertical  to  a  horizontal  flow 
down  the  tunnel  by  an  a|)pro.\imate  parabolic  curve  and 
at  the  sanu;  time  thrown  sidewise  enough  to  ent(;r  the 
main  stream  ill  a  small  angle  (the  shaft  proper  being 
situ.iled   at    the  side  of   the   tunnel). 

It  was  almost  impossible  to  make  any  actual  observa- 
tions or  calculations  of  the  ell'ect  of  the  (;ntrance  of  this 
water  at  the  foot  of  the  shaft,  hut  it  was  <lis(;overed  that  it 
was  an  extremely  hard  matter  to  build  a  floor  there  which 
would  wilhsland  the  heavy  impart  ol'  the  falling  water. 
The  writer  had  himself  lowered  with  ro])es  into  the  tun- 
nel stream  one  time  and  observed  the  action  for  some 
minutes,  and  from  these  and  subsequent  obsen'ations 
it  is  believed  that  the  falling  water  actually  assists  the 
\('locity  of  the  main  'stream  to  some  extent  when  the 
tunnel  is  running  full,  as  there  is  no  apparent  disturbance. 
When  running  only  half  full,  the  commotion  is  so  great 
that  there  must  be  some  slight  retardation. 

The  tunnel  was  constructed  by  administration  by  the 
Pio  de  Janeiro  Tramway,  Light  and  Power  Co.,  Ltd., 
of  M-liich  W.  G.  McConnel  M-as  Chief  Engineer  until  1913 ; 
the  late  D.  11.  Cnmpbell  Mas  Superintendent,  and  lo  him 
were  primarily  due  the  efficient  organization  and  the 
splendid  progress  made.  The  writer  was  flrst  Chief  Engi- 
neer of  the  tunnel,  later  Assistant  Superintendent  and 
eventually  Chief  Engineer  of  the  company. 


By  Buirr  A.  IIeinly* 

One  of  the  largest  development  enterprises  to  be  under- 
taken by  a  municipality  has  been  actively  entered  upon 
in  the  past  few  weeks  by  the  City  of  Los  Angeles.  This 
comprises  the  i^ractical  reclamation  of  over  137  sq.mi. 
(87,305  acres)  by  the  construction  of  an  irrigation  system 
of  350  mi.  of  steel  pipe  lines  and  approximately  13  mi. 
of  concrete  supply  conduits.  One  of  the  notable  fea- 
tures of  the  task  is  that  practically  the  whole  works  will 
be  constructed  without  the  use  of  the  horse — mechan- 
ical equipment  having  taken  his  place.  The  building  of 
the  system  follows  as  a  consequence  of  the  construction 
of  the  Los  Angeles  aqueduct,  which  will  comprise  the 
collection  and  storage  works  of  the  system.  The  engi- 
neering design  of  the  irrigation  system  was  described  in 
detail  in  Engineering  News,  Feb.  18,  1915.  This  article 
will  therefore  be  devoted  to  the  plans  for  the  consum- 
mation of  the  enterprise  with  a  forecast  of  the  plans  in 
embryo  that  are  now  being  developed  for  the  additional 
use  of  surplus  aqueduct  water. 

The  land  at  present  to  be  irrigated  was  annexed  to 
Los  Angeles  in  the  early  summer  of  1915  for  the  sole 
purpose  of  giving  the  city  the  exclusive  jurisdiction  and 
management  of  the  water-supply,  the  further  provision 
being  exacted  of  the  territory  that  it  should  mortgage 
itself  for  the  installation  of  the  distribution  system.  The 
larger  part  of  the  valley  (7G,090  acres)  did  this  in 
1915  by  voting  a  bond  issue  of  $2,606,000.  The  remaining 
district  (the  Mission,  11,215  acres)  accomplished  the 
same  purpose  on  ]Mar.  23,  1916,  by  voting  a  bond  issue 

*City  Water  Department,  645  South  Olive  St.,  Los  Angeles, 
Calif. 
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of  $;]90,000.  Tliis  makes  Uic  tdtal  aiuouiit  availnlilc 
$3,!)n(),000,  or  a  cost  per  aero  of  .$;5l.li.  In  addition, 
the  imuicipality  will  expend  an  estimated  $1,  l!)(i,9.'3!)  for 
conduits  and  reservoirs  wliicli  will  he  used  for  irrigation 
demands,  but  which  are  primarily  designed  to  provide 
regulation  and  storage  of  the  axjueduci  flow  in  its  de- 
velopment of  hydro-electric  energy.  The  total  planned 
expenditures  on  this  system  are  therefore  $f,449,i)59. 
To  this  must  he  added  a  further  large  but  unestimated 
sum  raised  by  frontage  assessment  where  property  owners 
to  procure  the  water  must  carry  it  at  private  expense 
from  the  bonded  laterals,  which  are  spaced  V2  '"i-  apart. 

Money  from  the  sale  of  bonds  was  not  available  until 
January  of  this  year,  so  that  instead  of  j)urchases  of 
steel  in  a  dei)ressed  market,  as  was  hoped  for,  the  city 
has  thus  far  found  itself  in  a  position  where  it  was  re- 
quired to  jiurchase  in  an  inflated  market.  The  total 
estimated  requirements  for  construction  are  525,000  tons. 
Estimates  based  on  Los  Angeles  water-works  costs  pro- 
vided for  building  the  works  at  a  cost  of  5c.  per  lb.  for 
the  steel  in  the  ground  plus  21/2%  for  gates  and  fittings 
and  10%  for  engineering  and  all  other  incidental  ex- 
pense. This  estimate  M'as  considered  fair,  hut  yet  ample 
to  cover  contingencies.  A  review  of  the  figures  on  con- 
tracts recently  awarded  vrill  show  the  very  narrow  margin 
left  for  installation. 

The  first  specifications  called  for  the  delivery  of  4,097 
tons  of  8-  to  54-in.  pipe,  delivered  trench-side  in  23-ft. 
lengths  with  rivets  for  field  riveting  where  necessary. 
Bids  were  opened  Dec.  28  and  the  contracts  awarded  to 
two  local  bidders ;  2,456  tons  at  3.29c.  ])er  11).  and  1,350 
tons  at  3.805c.  per  lb.  Again  on  l^el).  ^3,  bids  were 
opened  for  6,500  tons,  but  with  the  exception  of  a  single 
item  the  prices  asked  ranged  from  5Y>  to  6%c.  per  lb. 
The  one  item  was  for  2,725  tons  of  sizes  ranging  from 
8  to  18  in.  at  a  price  of  4.477c.  per  lb.,  with  delivery 
completed  in  210  days.  Bids  were  rejected  on  all  but 
the  last  item,  which  with  the  January  contracts  will 
keep  the  work  going  initil  about  the  first  of  next  year. 
This  will  give  opportunity  to  see  whether  by  the  im- 
proved methods  of  laying  that  have  been  planned  the 
advanced  price  of  materials  can  be  counterbalanced. 

All  pipe  of  sizes  up  to  and  including  20  in.  will  be 
of  field-driven  joints.  For  the  small  sizes  the  trench- 
ing will  be  by  trench  excavators,  three  of  which  are 
now  on  the  ground  and  two  of  which  began  operations 
Apr.  10.  Trunk-line  trench  will  be  excavated  by  Marion 
Model  40  shovels,  equipped  with  extra-long  booms,  of 
which  the  department  has  four  ready  for  service.  Back- 
filling will  be  with  backfdling  machines.  Transportation 
of  men  and  materials  will  be  in  2i/2-ton  37-hp.  motor 
trucks,  with  extra-long  armored  bodies  built  for  the 
purpose  in  the  department's  shops. 

On  conduit  construction,  fortunately,  war  conditions 
offer  no  interference.  One  of  the  two  concrete  gravity 
supply  lines  has  been  under  construction  since  the  first 
of  the  year,  and  the  4,500  ft.  of  tunnel  comprising  one 
of  the  classifications  will  be  excavated  by  May  1.  The 
whole  line,  with  a  length  of  6  mi.  and  a  delivery  capacity 
at  the  inlet  of  7,500  miners'  inches,  will  be  ready  for 
operation  by  June  1,  or  in  time  for  the  present  irrigation 
season.  The  other  line,  the  Chatsworth  conduit,  com- 
prising 4,320  ft.  of  tunnel  and  35,122  ft.  of  lined  conduit, 
was  started  on  Apr.  11,  but  cannot  be  completed  and 
placed  in  operation  this  summer. 


llajipily,  one  of  the  main  tr\ink  lines  for  the  valley  is 
that  which  was  constructed  in  1913  and  furnishes  the 
City  of  Los  Angeles  with  its  domestic  sujtply.  The  steel 
contracts  now  let  provide  for  the  installation  of  the 
laterals  leading  from  this  line,  and  many  thousands  of 
acres  will  be  irrigated  from  this  source  this  season.  As 
these  extend  out  at  i^-mi.  intervals  and  serve  to  14  "i'- 
on  each  side,  they  ])rovide  water  for  each  fO-acre  tract. 
Where  sididivisions  have  taken  place  into  from  1-  to 
10-acre  tracts,  smaller  laterals  are  run  off  at  right  angles 
so  that  the  whole  area  will  in  time  be  gridinmed.  The 
city,  for  these  laterals,  makes  a  charge  of  20c.  per  front 
foot — that  is,  40c.  per  straight  foot  of  pipe — and  installs 
a  6-in.  diameter  No.  14  steel  pipe.  This  charge  at  pres- 
ent cost  of  steel  barely,  if  indeed,  covers  the  cost.  The 
system,  being  under  heavy  pressure — from  10  to  200  lb. — 
provides  for  domestic  supply  as  well  as  for  irrigation. 
On  the  former,  meters  are  installed  and  maintained  at 
the  cost  of  the  department;  on  the  latter,  weirs  or  port- 
able meters  will  be  employed. 

As  has  been  the  rule  in  the  past,  the  construction  of 
the  works,  including  the  feeding  of  the  men,  is  being 
undertaken  by  day  labor  under  the  direction  of  the  en- 
gineers of  the  City  Water  Department. 

When  the  system  was  first  projected,  its  designer  esti- 
mated that  20  years  would  be  required  for  the  full  opera- 
tion of  the  works;  today  it  is  confidently  believed  that 
the  wliolc  valley  will  be  under  irrigation  shortly  after 
the  completion  of  the  pipe  lines,  estimated  at  from  2  to 
2V2  years.  Last  season,  6,500  acres  was  under  the  water; 
this  season,  when  it  was  foreseen  that  demands  for  steel 
in  the  East  would  make  impossible  satisfactory  deliv- 
eries on  the  Pacific  Coast,  the  irrigators  formed  associa- 
tions and  at  their  own  expense  built  7  mi.  of  flumes 
and  11  mi.  of  temporary  ditches.  There  will  therefore 
be  under  cultivation  approximately  30,000  acres  of  land 
this  season,  much  of  which  has  heretofore  been  uncul- 
tivated or  at  best  produced  a  single  crop  under  dry- 
farming  methods.  In  the  construction  of  the  aqueduct 
the  municipality  of  Los  Angeles  has  probably  no  counter- 
part among  American  or  foreign  cities  for  ambitious 
economic  achievement.  Entirely  aside  from  the  revenues 
accruing  from  the  sales  of  water  the  present  season  dem- 
onstrates the  almost  incalculable  indirect  benefits  already 
beginning  to  be  realized  from  the  creation  of  agricul- 
tural and  horticultural  wealth  within  the  city's  borders. 

To  further  extend  the  use  of  aqueduct  surplus  water, 
there  will  shortly  be  placed  before  the  voters  the  addi- 
tional annexation  of  about  30,000  acres.  This  territory 
stretches  away  from  Los  Angeles  to  the  sea  on  the  south- 
west. Much  of  the  area  includes  the  Santa  ^lonica 
^fountains,  the  western  slopes  of  which  it  is  proposed  to 
water.  The  land  is  fertile,  but  at  present  for  the  most 
l)art  waterless.  With  a  supply  from  the  aqueduct  and 
cooled  by  the  breezes  of  the  Pacific,  its  slopes,  valleys  and 
tablelands  comprise  the  most  ideal  estate  and  villa  prop- 
erty in  America.  Following  its  annexation,  Los  Angeles 
will  be  in  a  position  to  form  a  territory  of  a  single  city 
and  county  government,  the  boundary  lines  being  deter- 
mined by  the  area  that  may  be  supplied  from  the  aque- 
duct's flow.  The  ])lan  is  one  of  very  far-seeing  municipal 
construction  in  preparation  for  the  economic  handling 
of  a  large  and  dense  population,  primarily  agricultural 
and  horticultural,  but  essentially  urban  after  a  lapse  of 
perhaps  not  many  years. 
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>)  .\(>rSl >  Ihlilils  of  ilrsii/ii  mill  iDlisliiiilliili 
of  a  iriiiforcril-rdiiiiric  liijlithousc  Id  rcjilncc  'H>- 
i/car-olil  iron  lUjhlhousc  in  Dcldirnrc  lUiij.  ('<ni- 
crclc  fonndtition  (y/i.sno/i  niadr  on  slioir  anil  loirnl 
to  .'<itc.  Conrrrlr  sniu'i-.-^lrnrhirr  built  from  trorl:- 
iiiij  jihilfiiniis  on  lUhl  iilniujsiilr  ahf  liijli  I li nii.<r. 


Ili-anilwMiic  Sli.ial  i>  alMiiit  •-' I  o  mi.  Idii,-',  niiiiiiii-' 
imrallt'l  willi  tlu'  main  ship  cliaiun'l  of  Delaware  \\:\\  and 

i.';  IIV2  '"'•  '""■>''  "'  I'l'"''^-  '*'''•  -^^  "'''^  1'*''"'  ^''^'  '•">■ 
is  16  mi.  wide  ami  the  .^ile  has  little  proti'ctioii  agaiiusl 
storms.  Tlio  nearest  harhor  is  at  Lewos,  and  the  nearest 
land  is  at  ('ai)e  May,  7  mi.  distant,  the  Delaware  shore  of 
the  hay  heing-  !)  mi.  away.  The  site  has  a  submerged 
depth  of  S  ft.  at  mean  low  water,  and  .the  tides  have  a 
mean  rise  and  fall  of  0  ft.,  with  a  current  velocity  of  Si/o 
mi.  per  hr.  The  original  structure  on  the  site  was  an 
iron-frame  lighthouse  on  serew-])iles,  erected  in  1850  at  a 
cost  of  $53,01)0  and  the  first  of  its  type  in  the  United 
states.  The  w^rought-iron  ])iles  had  deteriorated  to  such 
an  extent  that  it  became  advisable  to  build  a  new  structure 
near-by  rather  than  to  attemi)t  rejiairs.  Accordingly,  in 
1911  Congress  ajipropriated  $75,000  for  a  new  lighthouse. 
Work  was  started  in  1912  and  completed  in  1914.  A 
one-year  giuirantee  l)y  the  contractor  exjjired  in  October, 
1915. 

Preliminary  test  l)orings  made  at  the  site  showed  very 
hard  sand  to  a  depth  of  60  ft.,  and  then  a  hard  blue  mud 
for  10  ft.  more,  the  extent  of  the  borings.  For  this 
condition  a  design  was  prepared  consisting  of  a  i)iieu- 
matic  caisson  foundation  35  ft.  in  diameter  and  371/2  ft. 
high,  built  of  114-in.  cast-iron  plates,  the  whole  support- 
ing a  cast-iron  superstructure.  At  the  first  letting  no 
bids  for  the  complete  structure  were  received.  Bids  were 
again  invited  under  the  same  plans  and  specifications, 
but  it  was  stated  that  due  consideration  would  be  given 
to  proposals  for  a  reinforced-concrete  structure,  the  bidder 
to  furnish  detailed  plans  and  specifications. 

Two  bids  for  a  complete  structure  were  received,  one 
from  the  Phoenix  Construction  Co.  in  the  sum  of 
$175,000  for  an  iron  structure,  and  the  other  from  the 
Interstate  Construction  Co.,  of  Mobile,  Ala.,  for  a  rein- 
forced-concrete  structure,  in  the  sum  of  $69,850  for  the 
lighthouse  and  $2,500  for  900  tons  of  riprap  to  he  placed 
around  the  foundation  to  prevent  scour.  This  latter  bid 
was  accepted,  and  a  contract  was  entered  into  to  cover 
the  work.  It  provided  for  partial  payments  and  contained 
a  clause  that  the  contractor  must  guarantee  the  structure 
for  a  period  of  one  year  after  its  completion  and  accept- 
ance by  the  Government. 

As  shown  in  the  details  in  Fig.  2,  the  lighthouse  is  a 
cylindrical  structure  with  a  footing  section  of  a  cellular 
caisson  cast  on  shore  and  floated  into  place,  where  it  was 
bedded  on  timber  piles  and  pinned  to  place  with  concrete 
piles.  The  superstructure,  of  decreasing  circular  sections, 
is  of  reinforced  concrete  built  in  place.     It  consists  of  a 
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:;  .-liirv  •circular  concrete  ilwelling,  26  fl.  in  diameter, 
.-upportinu'  a  circular  watebroom  and  a  >taiiilai'd  thinl- 
(iiclcr  laiileiii.  'I'he  circular  walls  of  the  superstructure 
lire  i;  III.  thick,  reinforced  with  '/o-in.  rods,  12  in.  c.  to  c. 
in  both  directions. 

The  first  lloor  consists  of  a  5-in.  slab  reiiiforci.'d  in 
iliri'clidiis  by  '/{.-ill-  ''"'l^  '""'  •'-iipi""''L'd  on  eiglit  radial JJ 
I  l\22-in.  beams.  .\t  this  level  a  balcony  (ixtemis  entirely 
around  tlu;  lighthouse.  'I'he  balcony  floor  is  sui)ported  on 
sixteen  r2-iii.  brackets,  while  its  roof  is  sujjported  by 
sixteen  6x.6-in.  concrete  cdliimns.  The  u|)|)er  ttoon 
consist  of  a  61/2-111-  ^hib  reinlnrccd  in  both  diiHictions  b, 
1/2-in.  rods.  All  were  designed  to  carry  a  live-load  of  20(1 
lb.  per  sq.ft.  together  with  thi'  dead-load.  There  is  a 
balcony  with  iron  railing  at  the  level  of  the  third  and 
lantern  floor. 

The  balconv  floor  slabs  were  covered  with  a  t]irec-]il\ 
tar  and  fell  roofing,  and  this  wateriiroofing  was  covcnd 
with  a  2V2-'ii-  hiyer  of  cement  moi'tai'.  The  inside  iloor- 
were  finished  with  a  1/2-in.  coat  of  asbestos  compositKni 
flooring.  Room  is  provided  for  the  lantern  and  foghorn 
machinery  in  the  basement,  and  (juarters  for  three  men 
are  in  the  u]i]ier  stories. 

RUILDIXG   AND   PlACIXG   'I'HE    FOUNDATION 

The  concrete  foundation  shell  (35  ft.  in  diameter  and 
181/)  ft.  high)  was  erected  on  a  launch  way  on  the  beach 
at  l.ewes,  Del.     It  contained  104  cu.yd.  of  1:2:2  con- 


35-0- 


•United    States    Lighthouse    Inspector.    rhUadelphia,    Penn. 


FIG.     1.     DETAILS    OF    REINFORCED-CONCRETE    CAIS.SON 
FOUNDATION  FOR  BRANDYWINE  SHOAL  LIGHTHOUSE 
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III  walci-  at  low  tnlr,  and  it  was  ncccssiiry  to  c]re(l<(e  a  cul 
in  order  to  lloat  it.  Heroru  the  shell  was  launched,  the 
open  |)o(kets  wore  floored  witli  -i-'wi.  plankiiij,'  to  exclude 
tlic  water,  in  lauiiciiiiig  three  of  these  were  damaj^ed 
and  allowed  (he  water  to  come  in.  This  <fave  the  shell 
i|nite  a  list.     Much  delay  was  expei-ieneed   in  .securiiij,'  a 
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iTcIc,  lljno  II).  of  steel  ri'inforcenieiit  and  wei 
2'ii)  tons.     Details  are  shown  in    Fi;;-.    1.     'i'lie 
sisted  ol'  circidar  inner  and  outer  walls,  ea(  li  (i-in.  thick 
v|iaccd  ;!  it.  I  in.  apart.     An  S-in.  concrete  floor  extended 
lo  the  inner  circular  wall  only.  This  floor  was  reinforced  on 
the  up])cr  side  by  eight  lO-in.  by  ."5  ft.  I  in.  radial  beams. 
The    outer    and    inner    circular    walls 
wore   joined    together    by    twenty-four 
()-in.  radial  partitions.    Each  alternate 
pocket  thus  formed  was  sealed  at  the 
bottom  with  an   8-in.  floor,  tlie  other 
pockets  remaining  open.    The  reinforce- 
ment for  the  bottom  consisted  of  two 
layers  of  plain  iron  rods  1/2  i"-  to  % 
in.  in  diameter,  spaced  0  in.  to  12  in. 
on  centers.  The  walls  were  reinforced 
by  vertical  and  liorizontal  i/o-in.  rods, 
12  in.  on  centers.     The  forms  wore  of 
%x8-in.  horizontal  boards,  well  nailed 
to  4x4  in.  upright  studs,  spaced  about 
22  in.  on  centers. 

Wliile  the  concrete  work  was  in 
progress  on  the  shore,  a  working  plat- 
form was  erected  by  the  contractor  at 
the  site  to  accommodate  the  storage  of 
materials  and  to  facilitate  the  work. 
It  was  supported  on  35  piles  driven  7 
ft.  into  the  sand.  Its  deck  was  1,100  sq. 
ft.  in  area  and  was  9i/>  ft.  above  moan 
high  water  (Fig.  5).  In  addition  to 
this,  the  contractor  was  allowed  to  ;ise 
the  platform  around  the  old  lighthouse. 
On  this  was  erected  the  quarters  for 
workmen,  the  hoisting  engine,  pumps, 
water  tanks,  concrete  materials,  etc. 

After  these  preliminaries  74  pine 
bearing  piles  were  dri\en  at  the  site. 
Each  pile  was  calculated  to  carry 
about  20  tons,  had  a  ])enetration  of  20 
ft.  and  terminated  1  ft.  above  the  top 
of  shoal.  The  greatest  n\imber  of  piles 
put  down  in  one  day  of  8  hr.  was  20. 
All  were  driven  by  means  of  a  jet,  the 
water  being  supplied  through  a  2-in. 
hole  reduced  to  a  %-in.  nozzle  and  fur- 
nished under  high  pressure  liy  a  du- 
plex piston  pump  provided  with  its  own 
boiler.  The  pump  had  a  normal  capa- 
city of  (iOO  gal.  per  min.,  but  it  was  not 
necessary  except  on  rare  occasions  to 
work  it  to  the  limit.  A  2-in.  pipe  was 
screwed  about  .">  in.  into  the  head  of 
each  pile  to  guide  it  and  hold  it  in  a 

vertical  jwsition.  By  means  of  an  engineer's  level  and  tug  to  tow  the  sliell  to  the  site,  and  some  anxiety  was  felt 
a  file  mark  on  the  2-in.  pi|)e,  the  elevation  of  the  top  of  lest  a  storm  shouhl  damage  it  while  anchored  about  750 
the  pile  could  be  determined.  In  this  manner  the  piles  ft.  from  the  shore  and  near  the  wharf.  Water  did  not 
were  jetted  to  the  exact  dejitli  icquired,  thus  eliminating     seep  in  to  any  extent. 

the  services  of  divers.    Near  the  center  of  the  foundation,  A  tug,  by  means  of  a  j;}-in.  hawser  towed  the  shell  to 

when  the  ))iles  were  close  together,  it  was  found  that  in  its  destination.  It  weighed  about  225  tons,  had  a  draft 
jetting  one  pile  down,  another  would  ri.se.  This  ti'ouhle  of  9  ft.  2  in.  and  a  free  board  of  9  ft.  4  in.  It  was  towed 
\yas  overcome  by  lashing  the  2-in.  pipe  follower  to  the  around  the  west  end  of  the  inner  (or  old)  Delaware 
falsework.  Breakwater,  thence  to  the  eastward  around  the  south  end 

When  the  foundation  had  been  prepared  the  shell  was  of  the  outer  breakwater,  thence  northward  to  the  site.  The 
launched  at  Lewes  in  the  same  manner  as  a  vessel.  On  total  distance  traveled  was  14  mi.,  which  was  covered  in  4 
account  of  a  sand  shoal,  it  struck  on  the  bottom  in  5  ft.      hr.   For  the  first  3  mi.  the  lowing  was  against  the  tide  and 
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slow  |irni,M'f>.';  wiis  iiiiulc,  Iml  mI'Iit  |>a»ii:L;  llic  milrr  liicak  lillcil   wilh   (niicrrlc  (lc|jiisili'(l    in  ;iii'.     ('oiicrclc  \v;is  iilxi 

water.   In'ttcr  >|m'C(I    was   iiKiiiilnincil    mi   jiccdiinl    dl'    llond  (|i'|i(i,silcil   in   llii'  cldscil   |i(i(l\i'ls;  alter  Ihis  the  water  was 

llile.     Tliere  was  a  .^ll^llt   swell   nil.  and   at    times  llie  shell  |iiiiii|jeil    oiil    nf    the    ruiiiKlal  inn    ami    the    space    up    lo   tile 

had    a    rrechoard    of   only    1    ft.    (  l'"i,i;.     1).       l!i)We\er,    no  tops  nf  the   radial    heaiii   was   lilled   uilh  ennerele.      .\hov(i 

water  I'aim"  inside  il.  this  level  and  up  to  the  hasenieiil  llmir  exeepi  inj^-  the  water 

\{  hi,uli-u;ili'r-slaek  the  sliell  was  lloaled  inti)  plaee  and  tank,  the  till  euiisisled  of  sand  and  stone. 
Mink  npdii  its  pile  rniindiilion  hy  means  of  seacueks.     'I'n  The    1 'J   anehor   piles   made  of    J:  I '/i : -i  eoiierete   wcM'i! 

pin  tiic  striictiiie  down.  Iwchc    lllxilliii.  cdiierele  aneli<ir  casl    uii   sIkhc.      'The    reinlnieenieiil   consisted   of  a   'J^i-in. 

pilos,  .'5t  ri.  loiii:',  were  driven   in   |ilaee  throMj^h   the  open  rod  in  each  corner.     The  rnriiis  lor  two  piles  w<!ro  (M'oeted 

])t)ckots.      I'laeh  of  these  piles  had  a    penetration  of  V'O   It.  pai'allel    wilh   each   other  and    Hi    in.    apart..      Thcsc!    piles 

into  the  sand,  \\eiL;hed  ahoiil    1'^  Ions  and  was  caleidateil  were   jionred.   the   roriiis   were   then    removed,   llu!  sidos  of 

to  earrv  o.')  tons.     They  wei'e  put  in  place  h\   means  of  two  the   lv\(i   piles   well   greased   ami    a    third    pile   whs   poured 

water   Jets.      .Vl'ler    the    piles    were    in    place,    the    holtoiiis  in    the  space   hetweeii    the  oilier   two.      Three  others   wore 

of  tlio  ])oekets  wore  sealed  by  (lei)osi(iii^  eonerfte  in  baj^s.  made  in  tlu>  saiiu;  manner  on  top  of  the  lower  throe.    The 

The  water  was  then  punipod  out,  and  tiio  pookots  wore  lower  end  of  each  pile  was  pointed,  and  the  upper  eiul  was 


FIGS.  3  TO  6.    VIEWS  OP  BRANDYWINE  SHO.M.  LlCHTHol'SE  DURING  CONSTRUCTION 
Fig.  3 — Building  tlie  foundation  caisson.     Fig.  4 — Towing  the  caisson  to  tlie  site.     Fig.  5 — Worl<  in  progress,  showing 
foundation  caisson,  working  platform  and  old  lighthouse.     Fig.  6 — The  superstructure  under  construction 


Miiy  18,   ]'JIG 


ENGINE  EKING     NEWS 


931 


FIG.    7.     THF,   NEW    AND    OLD    BRANDYWINIO    SHOAL 
LIGHTHOUSES 

provided  with  a  heavy  iron  rinj,''  for  iiaiidliiig  |)urposes. 
After  the  foundation  was  made  .secure  at  the  site  in 
Xovember,  operations  were  susi)ended  for  the  winter. 
The  work  was  resumed  the  next  May.  Tlic  sunnuer  was 
devoted  to  the  construction  of  the  upper  works.  All 
material  had  to  be  brought  in  by  barge  and  stored  to  the 
rxtent  possible  on  the  working  platform  and  old  light- 
house. Fresh  water  was  used  i}i  mixing  the  concrete,  and 
lad  also  to  be  brought  out  from  shore.  The  view  in  Fig.  6 
>liows  the  progress  of  this  superstructure  work,  which  was 
I  arried  on  in  accordance  with  approved  standards  of  rein- 
lorced-concrete  framework. 

Subsequent  to  the  structural  work,  a  -'5-ft.  layer  of 
liprap  was  placed  around  the  foundation  as  a  protection 
against  scouring. 

The  lighthouse  is  the  first  one  of  its  kind  in  the  United 
States  located  on  a  submarine  site.  Although  the  idea 
was  novel,  the  success  of  the  work  justified  the  acceptance 
(if  the  design,  and  it  luis  demonstrated  the  suitability  of 
tliis  form  of  construction  for  open-sea  lighthouse  work, 
fn  this  instance  the  structure  not  only  was  completed  for 
a  less  sum  than  would  have  been  required  for  a  corre- 
sponding lighthouse  of  iron,  but  is  lighter,  was  more 
rapidly  built  and  M'ill  not  cost  as  nnich  to  maintain.  The 
storm.s  since  its  erection  have  been  al)normally  heavy  and 
submitted  the  structure  to  exceptional  strains  and  stresses, 
which  it  withstood  with  success. 

The  work  was  done  under  the  direction  of  the  Light- 
house Service  of  the  United  States  Dci)artment  of  Com- 
merce. 


SfloiPsim^Wsilleir-  Dip® 


)flETiI&S  s^t 


A  unique  system  of  storm-water  sewerage  is  being  put 
into  practice  in  Plurnix,  Ariz.  Instead  of  installing  an 
•laboi-ate  system  of  storm  sowers  originally  planned  to  cost 
lialf  a  million  dollars  the  present  city  engineer.  James  B. 
Girand,  has  made  use  of  some  experience  acqiiii'cd  in 
solving  a  mine-drainage  problem  in  the  Vunia  desert  and 
has  adopted  a  system  of  drainage  requiring  no  conduits. 
The  storm  water  from  gutters  and  catchbasins  is  led  di- 
rectly into  bottomless  manholes  or  sumps,  where  it  runs 
put  into  the  subsoil. 

The  details  of  one  of  these  drains  and  of  a  curb  inlet 
are  shown  in  the  a;c()nipanyiMg  sketch.      I'luenix   lies   in 


the  Salt  River  \'alley,  or  more  properly,  in  the  old  Salt 
liiver  bed.  On  top  of  the  upper  strata  of  sand  and  silt 
are  strata  of  gravel,  through  which  the  groundwater  flows 
very  readily.  The  walei'  table  varies  in  depth  from  10  to 
K!  ft.,  and  it  is  designed  to  carry  these  drains  down  to 
np|)roxinuitely  this  depth. 

It  has  been  found  by  experience  practically  impossible 
to  flood  one  of  these  drains.  The  contents  of  a  good-sized 
iirigating  ditch  ha\c  been  turned  into  one  for  an  hour 
without  overflowing  tin;  drain.  .\o  dilTicnlty  has  been 
eiu'ountered  as  yet  in  the  silting  up  of  the  bottom,  but  this 
of  course  can  be  readily  cured  by  scraping  off  the  silt, 
as  any  catchbasin  would  be  cleaned. 

The  scheme  was  originally  ad()[)ted  because  the  storm- 
sewer  construction  is  nuide  a  part  of  pavement  work, 
and  it  was  soon  found  impossible  to  have  any  connected 
storm-sewer  system  where  only  short  stretches  could  be 
]»ut  in  from  time  to  time.  In  this  desert  country,  where 
the  annual  rainfall  is  only  1)  or  10  in.,  the  scheme  of 


Sec+ion  across  Valley  Gutter  on  C.L.  of  Cross  S+ree+ 


SecHon  A-A  Secfion  of  S+orm  Droin 

STORM-WATER  DRAINAGE  BY  MEANS  OF  SINK  HOLES, 
PHCENIX.   ARIZ. 

drainage  adopted  in  Phoenix  seems  to  otl'er  an  ideal  solu- 
tion; so  far  at  least  no  objections  have  arisen.  The  sani- 
tary-sew^er  system  is  of  course  separate. 

The  older  streets  have  covered  culverts  to  carry  storm 
water  past  street  intersections;  but  because  of  the  in  fre- 
quency of  rains  this  provision  has  been  decided  unneces- 
sary, and  shallow  valley  gutters  of  the  type  illustrated 
are  being  used  to  a  considerable  extent. 

:«: 

Compression  Test  for  Keel  Itloek — .\n  important  test  was 
conducted  recently  by  the  United  States  Bureau  of  Standards 
to  determine  the  ultimate  strength  of  a  cast-iron  keel  block. 
As  designed,  the  block  was  expected  to  withstand  a  load 
g-reater  than  could  be  exerted  by  any  testing  machine  in  ex- 
istence. It  did  withstand  the  full  capacity  of  the  bureau's 
testing  machine  (10,000,000  lb.)  when  the  load  wa.s  applied 
over  the  entire  bearing  surface  of  the  block,  but  when  the 
load  was  applied  over  part  of  its  bearing  suiface  it  failed 
at  9,600,000  lb.  The  test  of  the  block  itself  was  preceded  by 
several  preliminary  tests  to  determine  the  strength  of  oak 
timbers,  which  are  usually  placed  between  keel  blocks  and  the 
keel  of  the  ship.  At  loads  from  300,000  to  800,000  lb.  the 
timbers  were  completely  shattered,  the  variation  in  the  load 
depending  entirely  upon  the  variation  in  the  area  over  which 
the  load  was  applied.  After  these  preliminary  tests  the  keel 
block  was  subjected  to  a  load  equal  to  the  capacity  of  the 
machine.  At  about  6,500,000  lb.  several  sharp  reports  were 
heard,  but  after  the  full  load  was  applied  there  was  no  ap- 
parent damage  to  the  exterior  of  the  block.  On  dismantling 
it,  however,  it  was  noticed  that  several  of  the  webs  of  the 
various  sections  were  cracked.  It  was  then  reassembled,  and 
the  load  applied  over  a  smaller  area,  when  it  failed  at  9,- 
600,000  lb.  with  a  very  loud  report  and  almost  complete  shat- 
tering of  the  various  sections,  throwing  parts  of  them  a 
distance  of  12   ft. 
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Activated-Sludlf^e  Process  on 

SttocE^yairdls  Sewa^fe* 

1>Y  Aiii'iii  i;  Li;i)i:i;Ki;t 

Till'  Siiiiitiiiv  |)istri(l  nf  C'liicii>;o  l)C'f,'iin  oxiK'rimcids 
with  Ihc  :i(ti\;il('(l  slii(li;c'  pnicoss  ol'  sewa-fc  piiriliciitioii 
on  Stockviinis  aiul  I'lukiii^towii  sfwajff  in  April,  llUr). 
Tlic  oporatioii  mi  the  lill-and-draw  plan  was  carricil  on 
in  two  pilvanizi'd-iron  tanks,  i-at-li  lioldin;,'  ap|)n),\iiuali'ly 
'^00  fjal.  ol'  sewa;,'!'.  Tlieso  I'xpcrimcMts  were  conliniii'd 
well  into  llir  ("Id  season,  hi'iii^'  disconlinucd  when  llic 
C'ontiMits  of  the  tanks  fro/.c  solid.  Certain  observations 
were  made,  wliieli  can  be  explained  by  the  elTeet  of  low 
tenii)eratures  upon  the  jirocess.  Tbese  observations  were 
substantiated  on  the  lar;j;er  four-unit  installation  of  the 
Sanitary  District,  desijjned  to  treat  from  :iO,000  to  ]()(),- 
000  fjal.  on  the  continuous-tlow  basis  daily.  This  in- 
stalhition  was  ])ut  into  operation  early  in  l!)l(i,  and  is 
under  the  direction  ol'  Lan<;-don  I'earse,  Division  Hn;;i- 
neer,  and  Ceor<ie  M.  Wisner,  Chief  Engineer. 

The  object  of  tliis  short  paper  is  to  elaborate  certain 
facts  of  a  chemical  aiu!  biologic  nature  which  have  pre- 
sented themselves  in  the  cour.se  of  oi)eration,  and  not  to 
furnish  any  prescription  for  tlie  treatment  of  the  Stock- 
yards waste.  The  operation  I'eatnres  now  being  worked 
out  will  require  much  time  and  exi)erience  before  a  final 
recommendation  can  he  made.  Economically,  the  con- 
tinuous-flow process  is  apparently  preferable,  but  it  has 
certain  disadvantages  which  the  fill-and-draw  plan  avoids. 
Experience  from'  our  experiments  and  from  those  of 
others  will  probably  indicate  the  solution.  As  in  other 
sewage-treatment  processes,  so  is  this  one  governed  pri- 
marily by  the  composition  of  the  waste  handled.  The 
process  being  largely  of  a  biologic  nature  is  greatly  influ- 
enced by  the  temperature  of  the  sewage.  In  this  respect 
the  Stockyards  waste  lends  itself  readily  to  the  process, 
the  temperature  throughout  the  entire  year  varying  be- 
tween 60  and  90°  R,  at  the  Center  Ave.  outlet.  The 
loss  in  temperature  in  the  plant  is  only  a  few  degrees  in 
the  coldest  winter  weather.  By  far  the  greater  percent- 
age of  the  sewage  treated  is  packinghouse  waste.  The 
variation  in  the  day  and  night  flow  is  extremely  marked 
qualitatively  and  quantitatively  as  well.  The  free-oxygen 
demand  is  approximately  8  to  10  times  greater  than  that 
of  the  domestic  sewage  in  Chicago. 

The  changes  of  the  nitrogenoxis  constituents  during  the 
aeration  process  have  been  carefully  studied.  Our  exper- 
ience has  coincided,  so  far  as  I  am  aware,  with  the 
experience  of  other  observers.  During  the  warmer  sea- 
son a  reduction  of  the  free  ammonia  to  about  1  or  3 
p.p.m.,  and  an  increase  of  the  nitrites  to  5  or  10  p.p.m., 
indicate  complete  oxidation  and  clarification.  This 
cea.sed  to  be  the  case,  however,  when  colder  weather  set 
in  with  the  small  galvanized-iron  tanks,  which  were  easily 
affected  by  changes  in  temperature  in  the  air.  Abso- 
lute stabilities  were  reached  in  cold  days  with  the  free 
ammonia  actually  increasing  several  hundred  per  cent., 
and  with  little,  if  any,  change  in  the  nitrites  and  nitrates. 
The  reduction  of  the  organic  nitrogen  was  just  as  marked 
as  in  summer.  Clarification  was  very  satisfactory.  The 
results  I  speak  of  are  those  noted  when  the  effluent  showed 
a   relative    stability   of    100    or   thereabouts.     With    the 
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small  gal\arn/,ed-inin  tanks,  in  wbieb  the  warm  sewage 
(piiekly  chilled,  it  took  a  considerably  longer  time  in  the 
cold  weather  to  obtain  such  a  high  stability,  but  th<' 
(lieiiiical   results  uei'e  consistently  as  noted. 

It  is  (bar  that  in  such  cases  the  mechanical  features 
of  the  process  outweighed  the  biologic  features.  The 
highly  |iulrescil)l(!  colloids  have  simply  been  whipped  out 
of  suspension  by  the  continuous  agitation,  licjicated  ob- 
servations indicate  that  the  mere  mechanical  removal 
of  llie  colloidal  mallei-  from  sewage  brings  about  an  iin- 
provcniciit  far  out  of  proportion  to  the  actual  percenta;.'r 
(jF  substance  removed.  There  is  no  doubt,  however,  that 
llierc  is  some  biologic  activity  even  in  a  li(piid  near  freez- 
ing; otherwise,  we  could  hardly  account  lor  the  j)ersistent 
increase  in  free  ammonia.  We  fiirtlier  noted  various 
active  protozoa,  siicli  as  infusoria  and  tracbelomoiuis,  in 
the  sludge  at  all  times.  .More  highly  developed  animal 
or  jilant  organisms  were  not  found. 

Our  work  indicates  that  the  temperature  of  the  litpiid 
treated  will  be  a  controlling  factor.  On  a  large  scale 
teiuperatnrc  changes  will  probably  be  much  lower  than 
on  the  very  small  scale  of  200-gal.  steel  tanks  expo.sed  to 
weather. 

During  the  cold  weather  we  bad  no  ready  chemical 
index  to  go  by,  although  the  regular  routine  tests  of 
long  duration  were  available.  The  removal  of  the  col- 
loidal matter  was  the  only  immediate  indication  of  ac- 
complished oxidation.  This  forced  us  to  determine 
regularly  the  turbidity  of  the  settled  aerated  .sewage. 
ILsed  with  the  methylene-blue  putrescibility  test,  a  fairly 
definite  working  relation  can  be  established.  The  tabu- 
lation of  a  large  number  of  results  obtained  shows  that 
the  stability  is  100  with  turbidities  of  10  p.p.m.  or  le.ss. 
With  a  turbidity  of  1.5  p.p.m.,  the  relative  stability  varies 
usually  between  .50  and  100.  Witli  turbidities  above 
1 5,  the  quality  of  the  effluent  shows  rapid  deterioration. 
At  turbidities  ranging  from  20  to  25  the  stabilities  are 
usually  below  50.  To  compare  turbidities  above  25  p.p.m. 
with  stabilities  appears  unsafe.  Such  stabilities  are  with- 
out exception  very  low.  The  relation  spoken  of  is  bound 
to  vary  with  sewages  of  different  character. 

Recently,  with  the  advent  of  warmer  weather,  the  ni- 
trites are  again  picking  up  in  the  effluent,  and  no  doubt 
our  ammonia  index  will  again  serve  the  purpose.  The 
determination  of  other  constituents,  such  as  the  organic 
nitrogen,  albuminoid  ammonia,  permanganate  oxygen 
consumed,  chlorine  and  the  bacterial  content  are  merely 
of  scientific  interest.  They  are  not  essential  for  a  routine 
control.  This  holds  good  to  a  certain  extent  for  the 
dis.solvecl  oxygen,  but  it  is  quite  conceivable  that  the 
rate  of  de-oxygenation  at  a  given  temperature  can  be 
made  to  serve  as  an  index  of  the  degree  of  stabilization 
accomplished. 

Tlie  quantity  of  the  settling  suspended  matter  in  the 
final  effluent  merely  indicates  the  efficiency  of  the  set- 
ihiMZ  nrocess.  and  has  nothing  to  do  with  the  activated- 
sludge  process  proper.  Packingtown  sewage  completely 
oxidized  by  the  activated-sludge  process  is  clear  with  a 
slightly  yellow  tint,  barely  noticeable  in  small  hulk. 


Electrification  of  the  Salt  Lake  &  Los  Angeles  Ry.,  in  Utah, 

is  to  be  carried  out  in  connection  with  an  extension  of  the 
line.  The  railway  is  15  mi.  long,  extending  from  Salt 
Lake  City  to  Saltair.  a  resort  on  Great  Salt  Lake,  H.  A. 
Strauss,  consulting  engineer,  Chicago,  has  been  engaged  as 
engineer  for  the  work. 
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Pressure  ©f  Weft 
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Coimereile  ©im  ftlhe 


By  a.  1!.  McDamkl-  a.nd  N.  B.  (iAitvEiif 


SYNOPSIS — 7'('.s7.s-  iiKiile  on  rolunins  bulll  up  in 
laboratory  and  on  posts  of  a  bridge  under  construc- 
tion show  pressure  of  tret  concrete  on  sides  of 
forriifi.     Describes  methods  to  measure  pressure. 

Several  investigations  have  been  carried  on  in  the  past 
to  determine  the  hiteral  pressure  exerted  by  wet  concrete 
on  forms,  hut  very  little  accurate  iiiforniation  has  been 
derived. 

In  1894  Ernest  McCullough  made  a  series  of  tests  in 
which  the  pressures  were  measured  by  placing  a  %■'"■ 
board  in  the  side  of  a  form  and  pouring  in  concrete  until 
the  board  broke.  The  pressure  obtained  was  equivalent  to 
that  of  a  liquid  weighing  about  80  lb.  per  cu.ft.  The 
weight  of  the  e(]uivaient  liquid  was  probably  only  about 
one-half  that  of  the  concrete.  Owing  to  the  crude  manner 
in  which  these  ex])eriraents  were  conducted,  little  import- 
ance can  be  attached  to  the  results. 

In  1908  a  very  extensive  series  of  tests,  lasting  thro\igh- 
out  the  season,  was  carried  on   by   Maj.   F.   li.   Shunk, 
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U.  S.  A.,  during  the  construction  of  the  Mississi|)pi  River 
lock  No.  1  near  Minneapolis,  Minn.  The  tests  were  made 
during  the  pouring  of  monolithic  blocks  of  concrete  25.75 
ft.  high.  The  concrete  was  very  wet  and  weighed  about 
152  lb.  per  cu.ft.  The  lateral  pressure  was  measured  by 
means  of  a  piston  connected  to  a  scale  beam.  The  results 
indicated  that  a  hydrostatic  pressure  corresponding  to 
that  of  a  liquid  weighing  152  lb.  per  cu.ft.  was  obtained 
at  first ;  but  as  the  head  increased,  the  concrete  began  to 
act  more  as  a  solid,  so  that  later  the  pressure  remained 
practically  constant.  It  was  also  found  that  the  head  at 
which  the  concrete  began  to  act  as  a  solid  varied  with  the 
rate  of  pouring,  the  temperature,  the  pressure  and  the 
condition  of  agitation  of  the  surface. 

In  1913   E.   R.   Germain,   Assistant   Engineer  for  the 
Aberthaw  Construction  Co.,  carried  on  a  series  of  tests 

•Assistant    Professor    of    Civil    EnKineerins,    University    of 
ininois. 

tAssociate  in  Civil   Engineeringr,   Univeisity   of   Illinois. 


during  the  construction  of  a  mill  building  in  Cambridge, 
Mass.  A  wet  1:11/2:3  mixture  was  poured  at  a  rapiil 
rate  into  two  columns  20  in.  square  and  20  ft.  high.  The 
gages  were  hot-water  bottles  filled  with  mercury,  so  that 
the  lateral  pressure  was  measured  by  reading  the  level  of 
the  mercury  in  the  tubes.  A  hydrostatic  pressure  equiva- 
lent to  that  of  a  liquid  weighing  from  1  10  to  150  lb.  ])cr 
cu.ft.  was  obtained. 

Univeksity  oi'  Illinois  LAisoiiATouY  Tests 

Two   series   of    investigations   were   made   during   the 

college    year.s    1913-14    and    1914-15    by   undergraduate 

students  of  the  civil-engineering  department,  University 

of  Illinois,  under  the  supervision  of  Professor  McDaniel. 


FIG.    2.     view   of   LABORATORY   COT-UMN   FORM 

The  (csts  were  iiindi'  ii]hiii  I  wo  >izcs  of  ciiluniii  rnrnis,  and 
tbe  prc.<suri's  were  measured  at  ii\('  ]i()iiits  along  the  sides 
of  (lie  forms  by  diaphragm  ])ressurc  gages. 

The  tests  wei'e  made  on  1'?-in.  and  20-in.  square  column 
forms,  the  height  being  12  ft.  in  lioth  cases.  The  forms 
were  made  of  ])lanks  wiih  ship-lap  joints  and  were  built 
of  -1-in.  iiitcn-hangcablc  scrtioiis.  No  trouble  was  experi- 
enced with  leakage  from  the  forms  (Fig.  2). 

The  pressure  gages  were  made  especially  for  these  tests 
and  were  of  a  ty]ie  that  was  successfully  used  to  measure 
the  earth  pre.ssures  during  the  construction  of  the  Penn- 
svlvaniii    R.R.    funnels    in    \(>w   York    Citv.      Each    srage 
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(Fi{j.  1)  f()iisi.>;t('<l  of  a  llcviliK'  (icrman-silscr  iliii|iliia,L;m 
nt'tiiijj  u|u>ii  a  ri'si'ivoir  coiitaiiiiii';:  imMinirv.  Tlu'  jiicssmi' 
was  iiulii'att'd  by  (he  position  of  tlu'  mcrciirv  in  liic  tiihc. 
The  <;ra(liiation  ol'  Ihr  tulic  was  niliilrary.  so  liial  il  wa^ 
noi'ossai'v  to  caliliialc  il.  .\  thick  layn'  of  ^i'<'asr  rnvcrcil 
the'  (liai)hraj;iu  duriiiL:  llu'  Icsts.  to  |iroli'cl  il  I'l-oiii  tciii- 
peratuir  cliaii'Tos  ant!  small  lallinj;-  parlicU'S. 

A  iinii|iu'  iiH'tliod  was  ciiiiilovcd  for  dctcriiiiiiiii^'  liic 
lu'i-rht  of  tlio  conrivtc  in  the  forms  (  Fi>;-.  1  ).  Hrass  tubes 
wi'iv  set  into  tlir  forms  at  I-fl.  intervals.  Wooden  plii^s 
fitted  with  wires  and  brass  screws  wei'e  set  into  ll;e,-r 
tuiu'S.  Copper  strips  wired  to  elect  rir  lam|is  were 
fastened  over  the  holes  so  that  the  lamps  wei-e  li,i;hteil 
wlion  tlio  plu.u's  wei-e  forced  ont  and  made  contact.  'I'hc 
plug-s  were  kept  well  cnled  so  that  they  would  slide  easil\ 
in  the  tubes. 

A  slioet-iron  funnel,  supported  on  the  top  of  the  lower, 
direeted  the  eonerete  from  tiie  bottom-dump  bueket  to  the 
center  of  the  form,  which  was  l)raeed  to  the  tower.  'I'lie 
bueket  was  const rucli'd  of  sheet  steel  with  a  wooden 
extension  and  had  a  total  capacity  of    IS  cu.ft. 

The  ingredients  f(u-  the  concrete  were  pi'oportioned  by 
volume.  A  1:2:4  mixture  of  standard  cement,  glacial 
sand  and  crushed  limestone  was  used  in  all  the  tests. 
The  concrete  was  mixed  in  a  Mr}'^^-  hatch  mixer.  For  the 
12-in.  column  tests  the  concrete  was  mixed  in  two  hatches, 
the  first  being  dumped  on  the  floor  and  later  incorporated 
with  the  second  batch.  V(n-  the  '^o-in.  column  tests  three 
batches  were  necessary.  The  material  was  dumped  from 
the  mixer  onto  the  concrete  mixing  floor  and  was  then 
shoveled  into  the  ski]).  The  skip  was  raised  liy  a  traveling 
crane  and  moved  into  position  over  the  column  form. 

After  the  concrete  M'as  mixed  preparatory  to  the  pres- 
sure tests,  sample  cylinders  were  molded  and  later  tested 
to  determine  the  crushing  strength  of  the  concrete.  The 
average  strength  of  twelve  8xl6-iu.  cylinders  was  1,0-iO 
lb.  per  sq.in.  at  an  age  of  28  days. 

A  Bourdon  gage  was  calibrated  with  a  Crosby  gage 
tester  and  then  connected  to  the  end  of  the  gage  calibrator 
to  which  the  pressure  gages  were  attaclied.     The  gages 
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PRESSURE-HEAD  DIAGRAMS  ON  12-IN.  AND  20-IN. 
LABORATORY    COLUMNS 


were  calibrated  before  each  pressure  test.  The  tempera- 
tures of  the  air  and  the  water  were  taken  during  each 
calibration.  As  soon  as  the  gages  were  calibrated,  they 
were  placed  in  the  form  and  the  test  began.  Calibration 
curves  were  plotted  for  the  readings  of  the  Bourdon  and 
of  the  pressure  gages.  These  curves  were  then  used  to 
reduce  the  observed  readings  of  the  pressure  gages  for 
each  test. 


FIG.    1.     \'IE\V   (jF  HKIDGE  ]'OST  FORM  UNDER  TEST 

The  gate  of  the  bucket  was  opened  wide  enough  to 
secure  a  continuous  flow  of  concrete  through  the  hopper 
into  the  form.  A  gong  was  struck  every  15  sec,  and  the 
highest  pressure  reading  during  the  interval  was  recorded 
by  the  observer  at  each  gage.  Several  tests  were  made 
on  each  si^e  of  column,  and  the  consistency  of  the  concrete 
and  the  time  of  pouring  were  varied  to  determine  the 
effects  of  these  factors  upon  the  lateral  pressure. 

The  accompanying  diagrams  (Fig.  3)  give  the  results 
>.f  four  tests  with  the  r2-in.  square  col- 
umn and  of  the  two  tests  for  the  20-in. 
r-quare  column.  The  readings  of  the 
different  gages  are  noted  by  symbols 
that  are  designated  on  each  diagram. 
The  tests  of  the  12-in.  column  form 
varied  in  time  of  pouring  from  3  to  9 
min. ;  and  of  the  20-in.  column  form, 
G  to  14  min.  The  consistency  of  the 
concrete  varied  from  quaking  or  medium 
to  very  wet.  Difficulty  was  experienced 
in  securing  a  uniform  rate  of  pouring 
during  any  one  test.  It  was  noticed  that 
the  material  as  it  discharged  from  the 
skip  was  not  of  a  uniform  consistency, 
owing  to  the  loss  of  water  in  handling 
the  concrete  and  the  tendency  of  the 
wetter  upper  section  of  the  concrete  in  the  skip  to  dis- 
char<'e  before  the  general  mass. 

An  effort  was  made  to  determine  the  effect  of  impact 
by  special  tests  in  which  the  concrete  was  poured  in  layers 
1  ft.  in  depth  and  an  intermission  of  15  sec.  allowed 
between  successive  layers.  The  highest  reading  on  each 
gage  during  the  pouring  of  each  layer  of  concrete  and 
also  the  lowest  reading  during  the  succeeding  interval 
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were  recorded.  The  results  gave  in  eacli  case  a  definite 
reduction  in  pressure  after  the  pouring  ceased  ;  but  as 
only  one  test  was  made  on  each  size  of  column,  there  is 
insufficient  information  for  drawing  conclusions. 

Conclusions  of  Laboratory  Tests 

The  tests  were  not  sufficiently  comprehensive  to  permit 
the  statement  of  any  definite  laws  regarding  the  lateral 
pressure  of  wet  concrete.  Conditions  of  testing  were 
found  to  be  so  variable  that  it  is  dif- 
ficult to  make  close  comparisons  be- 
tween the  results  of  different  tests  even 
on  the  same  size  of  colunm  form.  How- 
ever, it  is  believed  that  the  following 
general  conclusions  are  justifiable: 

1.  The  lateral  pressure  increases  with 
the  head  up  to  a  certain  point,  after 
which  the  pressure  remains  nearly 
constant  until  the  pouring  ceases.  It 
is  probable  that,  during  the  early 
part  of  the  pouring,  the  concrete  is 
supported  by  pressure  upon  the  base 
of  the  form,  and  later  a  considerable 
part  of  the  concrete  is  supjjorted  by 
arch-like  action  on  the  sides  of  the 
form.  In  this  respect  the  action  of 
green  concrete  seems  to  be  similar  to  that  of 
clean  dry  sand,  etc,  in  a  l)in. 

2.  The    lateral    pressure    in    general    corresponds    to 
hydrostatic  pressure  for  wet  concrete. 

3.  The   lateral    pressure   increases   with    the    rate   of 
pouring  and  the  degree  of  wetness  of  the  consistency. 

4.  The  lateral  pressure  is  altout  the  same  for  column 
forms  up  to  20-in.  square. 


span  and  just  as  near  the  Ijottom  of  tlie  ])ost  as  was  prac- 
ticable. Since  the  spandrel  posts,  floor-beams  and  floor 
slabs  for  one  sjian  were  ])oured  in  one  day,  tiiere  was  no 
opportunity  to  move  the  rings  during  the  process  of  pour- 
ing and  get  readings  on  other  posts  in  that  span.  By 
the  method  outlined  it  was  possible  to  get  eight  gage 
readings  during  the  pouring  of  one  span. 

The  materials  used  m  making  the  concrete  consisted  of 
a  standard  cement  and  a  good  grade  of  washed  Wabash 
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Tests  Made  on  Large  Bridge  Post 

A  series  of  field  tests  were  conducted  on  a  reinforced- 
concrete  arch  viaduct  that  was  under  construction  across 
the  North  Fork  of  the  Vermilion  River  at  Danville,  111., 
during  the  summer  of  1915.  The  object  in  making  these 
tests  was  to  get  more  data  than  had  been  obtained  in  the 
laboratory  and  also  to  get  information  by  which  a  com- 
parison might  be  made  of  lateral  pressures  under  labora- 
tory and  field  conditions.  It  is  often  argued  that  results 
obtained  in  the  laboratory  are  of  little  value,  because 
conditions  do  not  approximate  those  existing  in  actual 
construction. 

The  viaduct  is  of  the  arch-rib  type,  with  spandrel  posts, 
floor-beams  and  slab  floor.  The  tests  were  made  on  the 
spandrel  posts  of  the  longer  spans.  These  posts  have  a 
cross-section  of  23x.30  in.  and  a  maximum  height  of  about 
15  ft.  They  have  both  vertical  and  horizontal  reinforcing 
bars. 

The  vertical  reinforcement  consists  of  1-in.  square  bars, 
one  of  which  is  placed  in  each  corner  of  the  post.  The 
horizontal  bars  are  ViJ^i"-  scpiares  spaced  about  3  ft.  on 
centers.  Pai'ticular  care  was  taken  to  so  locate  the  pi'es- 
sure  gages  that  the  reinforcing  bars  would  not  interfere 
with  the  ])ressure  of  the  concrete  upon  the  gages. 

The  apparatus  (Fig.  4)  consisted  of  the  same  iron 
rings  and  pressure  gages  that  served  in  the  laboratory 
tests,  a  level  rod  with  a  flat  piece  of  sheet-iron  fastened 
to  the  end  to  provide  bearing  area  (for  measuring  the 
height  of  concrete),  a  stop  watch  and  a  whistle.  Two 
rings  were  placed  in  each  of  the  four  long  posts  on  one 
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PRESSURE-HEAD  DIAGRAMS  FC^IR  23x30-IN.   POSTS  ON  BRIDGE 

iceds,  River  sand  ami  gravel.  The  proportions  by  volume  of 
cement,  sand  and  gravel  were  1:2:4.  The  maximum 
size  of  gravel  permissible  was  that  which  would  pass  a 
114-in.  screen.  A  batch  mixer  mixed  the  concrete,  and 
a  spouting  system  transported  the  mixed  concrete  to  its 
place  in  the  forms.  The  consistency  of  the  mixture  was 
wet.  The  rate  of  mixing  was  about  one  batch  per  minute. 
It  required  from  7  to  9  min.  to  fdl  one  of  the  spandrel 
posts  with  concrete. 

The  gages  were  calibrated  both  before  and  after  making 
each  series  of  tests  in  the  manner  described  previously. 
Four  men  were  required  for  carrying  on  the  tests — one  to 
put  in  place  each  of  the  two  gages  in  a  post  form  and 
to  record  the  pressure  readings  when  the  concrete  was 
poured;  one  to  time  the  ])ouring  of  the  concrete  with  a 
stop  watch  and  blow  a  whistle  as  a  signal  for  the  gage 
readings  to  be  taken  and  the  height  of  concrete  to  be 
measui'ed;  and  one  to  measure  the  height  of  concrete 
when  the  signal  was  given. 

The  increase  of  pressure  as  indicated  by  the  gages  was 
not  constant,  as  one  might  suppose.  The  gages  indicated 
an  increa.se  of  pressure  by  jumps,  as  though  the  aggregate 
would  form  an  arch  across  the  column  form  and  by 
suddenly  giving  way  cau.se  the  gages  to  show  a  sudden 
rise  in  pressure.  It  was  also  noticed  that  upon  the 
discontinuance  of  pouring  of  concrete  for  a  few  seconds 
the  ])ressure  would  begin  to  drop.  Tlicre  was  some  leak- 
age of  water  from  the  forms,  but  apiiarciitly  tlii-i  had  no 
effect  on  the  pressure. 

If,  after  the  concrete  had  reached  a  height  of  5  or  6  ft. 
above  the  gages,  the  pouring  was  discontinued  for  a  few 
seconds,  the  gages  would  seldom  show  an  increase  in 
pressure  when  pouring  was  resumed.  Apparently  the 
concrete  had  had  suflicient  time  to  settle  into  a  stable 
position,  and  the  im]iact  of  the  new  concrete  was  not  sufli- 
cient to  jar  it  loose  and  thus  increase  the  pressure  at  the 
gages. 

A  total  of  16  readings  was  taken  in  the  field  tests.  Of 
these  16,  nine  ajjpeared  to  be  very  consistent,  and  they 
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wore  iist'd  in  plotting- tlic  curves  sliuwii  in  llic  ;i((iiiii|i;iii\  -  A    v.ili f    I  l."i   IL.    \<rv  s(|.ri.   per  It.  of  licijflil   would 

iiij,^  (liiij^nmis    (  Fi.i:.    '>).     Tlic  oilier  .-e\eii   >ni'^v   readings      hen  ralioiial  \aliie  lur  laleral  |ire>siire  lo  use  in  the  desif,'ii 
were  of  sueli  iui  erralie  nature  tinil    it   was  not  (liou'ilil      t>(  riirni>. 


advisalde  lo  use  Iheiii.  In  some  cases  no  pressure  what- 
ever was  recorded,  indicalini;  ihal  llicrc  had  liccn  mihic 
ohstrui'tiou  in  I'ront  ol'  the  diaphragm,  \\hdr  in  other 
eases  no  pressure  uas  indicated  at  lirst.  hut  al'tci'  a  uhdc 
th(>re  woidd  result  a  sudden  rise  in  pi-e>surc  amount  in;^ 
nearlv  to  thi'  same  mavinnim  recordc<i  hv  the  other 
adjacent   uaLie. 

\\  hile  poui'inj;'  the  coUcrcle.  Ilic  eml  of  the  spout  rested 
on  the  llom'-slah  lornis  ;ind  the  conci-ete  was  pei'iiutted  to 
drop  from  this  point  into  the  post  fcu-nis.  In  ^allin>,^  the 
concrete  would  strike  one  side  of  the  post  iiefore  dro|)- 
piuii  to  the  hotloni.     A|i|)arentlv  this  had  no  ell'ect  on  the 


'I'hc  resulls  of  these  tests  are  not  eoneiusive,  h\vl  it  is 
hclie\c(l  that  Ihev  are  sullicientlv  consistent  and  accurate 
to  i'urinsh  lateral-picssnre  \alues  which  may  1h'  nserl  as  a 
ha>N  lor  the  desin'ii  of  lonns  under  avcrafff!  woi'kiiifr 
condit  ions. 

:-« 

Details  of  Old  Iroim  Viadtmct  sira 

Service  37  Yes^cs 

P)V   Ki)(;ai!   K.  Kith* 
In   /'Jni/iiii'i-riii;/  .\firs  of  Apr.   (i,    lUKi,  the  writer  de- 


•iajre  readiiijrs  Cor  tlie  ionfi' ])()sts;  Imt  for  the  short  posts,      ^cnhcd    hrielly    the    plaid    used    for   tiie   construction    of 


for  wiiii'li  the  i)re.ssures  are  shown  at  the  ri^ht  in  V\<x.  ."), 
gi\gv  \27  was  on  the  side  o])i)osite  the  sjiout,  and  the  curve 
indieatos  tiiat  the  concrete  dro])pin^  near  the  <ra<fe  caused 
an  a])precial)le  increase  in  the  pressure,     (iage   12S  was 


the  new  reinrorce(|-c(incrcte  arch  viaduct  that  will  carry 
Pai'k  .\\i'.  o\cr  Kemper  Lane  into  ivien  Park  in  Cin- 
cinnali.  In  the  dcsi^^n  and  operation  of  this  plant  the 
coiiti'actoi'   made    prolitahic    use  lA'  one   span   of  tlio   old 


placed  on  a  side  of  the  form  adjacent  to  tiie  side  on  wliicii  i''""   viaduct    rcplaivd   l.y  the  new  viaduct.     It   has  been 

g&ge  127  was  located.  suiigcsted  liiat  a  hi'ief  history  and  d(;scription  of  this  old 

The  dia^rranis  <>ive  the  recorded  i)ressure  in  pounds  per  structure  would  l)e  interestiiifj. 

.scjuare  inch  for  lieads  up  to  ahout   \-i  ft.  I'l"'  oi'igimd    Pai'k   Ave.   Viaduct,  or  "Kemper  Lane 

Bridfie,"  as   it   was  often   called,  was  huilt  probably  in 

Conclusions  Fkom  Fikld  Tests  the  early  sixtie.s.     Painstaking  examination  of  the  city 

It  will  be  observed  that  the  pre.ssurc  gradually  increases  records  and  annual   rejxjrts  of  the  city  engineer  as  far 

with  the  head  until  a  maximum  is  reached,  after  which  hack  as   1851    reveals  only   that  this  old   structure  was 

the  pressure  falls  oif.    The  height  at  whicli  this  maximum  ahout  207  ft.  long,  that  it  consisted  of  .several  short  iron 

pressure   occurs    depends    upon    the    consistency    of    the  truss  through  s|)ans,  that  its  first  co.st  was  about  $25,000, 

concrete  and  upon  the  rate  of  pouring.  and  that  in  18?(i,  being  in  a  "ruinous  condition,"  it  was 

The  actual  pressures  recorded  approximate  very  closely  closed  to  traffic  and  torn  down, 

that  of  a  liquid  having  the  same  weight  as  the  concrete,  The  new  viaduct,  completed   in   1<S78,  did   not,  how- 

or  about  145  lb.  per  sq.ft.  per  ft.  of  head.  ever,  contain  a  great  deal  of  new  iron,  for  with  a  com- 

The  results  obtained  from  the  field  tests  agree  closely  mendal)le  effort  toward   economy,  instead  of  discarding- 


with  those  secured  from  the  laboratory  tests. 

Concrete  falling  against  the  forms  may  result  in  high 
lateral  pressures  due  to  impact. 


as   useless   the   material    in    the   old    viaduct,   the   bridi 


*.\.ssi.stant  Engineer,  City  Engineering  Department,  Cincin- 
nati,  Ohio. 
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FIG.  1.     SOME  DETAILS  OF  THE  STRUCTURAL  IRON  WORK  ON  THE   PARK  AVE.   VIADUCT  AT  CINCINNATI 
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FIG.  Z.    VIEW  OF  ONE  END  OF  THE  OLD  I'ARK  AVE.   VIADUCT.  CINCINNATI 


riigineer  utilized  a  large  part  of  it  in  building  the  new 
.structure.  Tlic  cost  of  the  ironwork  was  about  $10,000, 
and  the  entire  improvement,  including  masonry  and  exca- 
vation, co.st  $22,500.  The  total  length  of  the  new  viaduct 
was  353  ft.,  made  up  of  six  Pratt  truss  deck  spans,  one 
i)f  66  ft.  over  Kemper  Lane,  four  of  57  ft.,  and  one  of 
•")3  ft.  at  the  Eden  Park  end. 

Quoting  from  the  annual  report  of  the  city  engineer 
for  1878:  "The  new  superstructure  is  far  superior  to 
tiie  old  one  as  regards  strength,  durability  and  appear- 
ance, but  of  course  the  details  of  construction  are  not 
as  perfect  as  they  would  have  been  could  less  of  the  old 
materials  have  been  used.  As  it  is,  nearly  all  of  the 
iron  of  the  old  bridge  was  worked  into  the  new  one, 
while  the  woodwork  is  entirely  new." 

Some  of  the  details  of  this  "new"  viaduct  are  of  in- 
terest, in  view  of  the  fact  that  it  was  used  continuously 
I'rom  1878  to  1915,  required  practically  no  rejjairs,  excej)t 
to  its  M^ooden  floor,  and  was  painted  only  a  few  times  in 
that  period. 

Each  si)an  consisted  of  two  Pratt  trusses  1 71/^  ft.  c. 
to  c,  with  8-ft.  panels,  supporting  lOi/^-in.  I-beam 
cross-girders  32  ft.  long.  These  I-beams  cantilevered 
Iteyond  the  trusses  7  ft.  to  carry  the  sidewalk  on  each 
side  of  the  18-ft.  roadway.  They  were  trussed  by  shal- 
low king-])ost  trusses  with  eye-bar  tension  members  and 
t-in.  I-beam  struts. 

The  design  of  the  trusses  was  unique,  in  that  the 
upper-chord  meml)ers,  vertical  web  members  and  hori- 
zontal struts  between  correspoiuling  panel  points  in  the 
lower  chords  of  trusses  were  all  built  up  from  Phccnix- 
(olumn  sections,  and  the  loAver-chord  tension  members 
were  wrought-iron  link  bars.  Special  cast-iron  joint 
l)locks  were  used  at  panel  points  to  connect  the  various 
members. 

The  viaduct  was  torn  down  in  July,  1915,  tq  make 
way  for  the  new  concrete  structure,  and  about  105  tons 


of  material  was  sold  as  scrap.  The  bars  and  links 
showed  little  signs  of  corrosion,  but  the  Phoenix  sections 
were  in  many  instances  badly  pitted  and  rusted,  especially 
at  the  ends,  where  connected  to  the  joint  Idocks. 

Part  of  the  8-ft.  suction  tunnel  leading  from  the  12-ft. 
Wilson  Ave.  intake  tunnel  of  the  new  Mayfair  pumping 
station,  at  Chicago,  has  an  exterior  steel  shell.  The  tun- 
nels from  the  east  gate  .shaft  to  the  two  screen  shafts  were 
excavated  in  clay  in  the  usual  manner.  The  clay  being 
hard,  an  advance  of  about  6  ft.  was  mined  and  concreted 
per  shift.  The  suction  tunnel  in  the  building  is  subjected 
to  great  pressure  from  the  adjoining  foundation  walls  of 
the  pumproom  and  heavy  pump  foundations.  For  this 
reason  and  because  better  progress  and  a  certain  saving 
can  be  made  if  the  mining  and  lining  operations  can  each 
be  carried  on  continuously  (instead  of  alternating,  as  is 
customary),  steel  lining  plates  were  employed  in  this 
part  of  the  tunnel.  These  plates  form  a  continuous  steel 
shell  of  the  outside  diameter  of  the  tunnel  and  the  con- 
crete lining  can  be  deferred  until  the  entire  tunnel  is 
excavated.  The  location  of  the  tunnel  made  very  heavy 
reinforcing  necessary,  and  this  too  could  be  handled  much 
more  advantageously  in  a  completed  bore  than  in  the 
usual  crowded  conditions  resulting  from  alternate  mining 
and  lining.  This  steel  .shell  was  described  in  a  paper 
on  the  Wilson  Ave.  tunnel,  read  before  the  Western 
Society  of  Engineers  by  Henry  W.  Clausen,  Engineer  of 
Water-Works  Construction,  Chicago. 

Coiiiierntlon  Iletw«'«'ii  tlu'  IloNton  Ilraltli  anil  Police  Depart- 
iiientH  is  to  be  incroiisod.  Heretofore  the  police  have  helped 
in  the  detection  and  prosecution  of  offenses  against  health 
laws  and  regulations.  Hereafter  the  police  will  give  notice  of 
conditions  which  do  not  admit  of  prosecution  by  them,  but 
which  are  subject  to  remedy  by  direct  action  of  the  health 
authorities. 
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coriresfondehce: 


iiiiiiiniiiMiiMiniiMiiiiiiiMHi 


Sir — Tlie  revii-wcr  of  Moyer  and  Calderwood's  "Engi- 
neering Tlierniodynaniifs,"  in  Enginecritu)  News  of  Fel). 
17,  191G,  has  ai)i)arently  tlio  idea  that,  if  the  subject  is 
to  be  presented  clearly,  it  is  necessary  to  use  only  "words 
of  one  syllable-''  There  is,  however,  a  big  jump  fi-uni  tlic 
abstruse  treatises  on  this  subject  by  Zeuner,  Itankine  and 
]'eab()dy  to  discussions  limited  to  words  of  one  syllaliic. 
It  is  the  jump  from  involved  and  partly  explained  calculus 
to  the  language  of  the  primary  grades.  There  is  no 
reason  to  assume  that  the  authors  made  such  claims  as 
regards  the  length  of  words.  They  had  in  mind,  however, 
the  preparation  of  a  book  in  which  the  text  would  be 
"largely  self-ex])hinatory.'' 

It  is  admitted  by  the  reviewer  that  many  difficulties 
with  other  treatises  have  been  overcome  in  this  one.  His 
explanation  is  that  the  difficulties  have  been  avoided  "by 
the  omission  of. some  of  the  more  difficult  subjects  nor- 
mally considered  desirable." 

The  argument  that  thermodynamics  should  be  a  "hard 
subject"  and  not  a  college  "snap"  has  no  more  reasonable- 
ness than  that  of  the  old-fashioned  pedagogue  who  con- 
tends that  algebra  is  necessarj'  for  the  proper  mental 
development  of  girls  in  city  high  schools,  in  spite  of  the 
fact  that  these  girls  are  notably  deficient  in  the  funda- 
mentals of  arithmetic.  Doubtless,  thermodynamics  as 
given  in  the  college  of  engineering  witli  which  the  reviewer 
is  connected  is  arranged  to  give  the  maximum  amount  of 
pleasure  to  the  instructor  in  presentation  and  the  maxi- 
mum amount  of  difficulty  to  the  student.  I  am  confident 
that,  after  10  years  of  experience  in  engineering,  prac- 
tically all  of  these  students  will  join  those  who  condemn 
such  methods  of  teaching.  In  connection  with  their  prac- 
tical work  they  will  probably  never  refer  to  their  textbook, 
but  will  use  books  that  are  written  in  plain  English,  with 
little  calculus;  the  kind  of  thermodynamics  found,  for 
example,  in  Kent's  "^lechanical  Engineers'  Pocket  Book." 

The  authors  believe  it  is  a  crime  to  teach  the  subjects  of 
thermodynamics  and  descriptive  geometry  according  to 
the  old-fashioned  methods.  Teachers  having  the  view- 
point that  these  subjects  should  be  made  difficult  for  the 
sole  purpose  of  separating  the  "sheep  from  the  goats" 
cannot  justify  themselves  pedagogically. 

The  reviewer  says  there  are  statements  "likely  to  he 
misleading  for  the  student."  His  first  citation  is  the 
use  of  the  words  "practically  perfect  vacuum,"  but  no 
page  reference  is  given.  These  words  are  used  on  page 
10  in  regard  to  gas  in  a  cylinder  connected  to  an  air 
pump.  It  seems  unnecessary  to  demonstrate  that  a  "per- 
fect vacuum"  was  impossible  with  any  apparatus. 

Exception  is  also  taken  to  the  statement  of  the  reviewer 
that  it  is  necessary  to  "distinguish  between  adiabatic 
changes  which  are  isentropic  and  those  which  are  not." 


Tbis  is  a  miillcr  whicli  cannot,  be  scuttled  on  the  l)asis  of 
iiutiiority.  'I'lic  authors  have  certain  ideas  as  to  the 
iniporlance  of  this  matter,  and  the  reviewer  has  dilferent 
notions.  It  is  the  o])inion  of  many  engineers  that  the 
"average  student"  will  have  no  use  for  this  distinction. 

Other  trivial  statements  in  the  review  are  of  similarly 
doubtful  accuracy  and  may  be  judged  as  to  their  merits 
by  tiic  prcc(Mling  discussion. 

J.  A.  iMoYKU,    J.  P.  CAM)i;i!\v()on, 
Massachusetts  Department  of  University  Extension. 

State  House,  Boston,  Mar.  25,  1910. 
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AMERICAN  CIVIL  ENCINEERS'  POCKET  BOOK— Mansfield 
Meriiman,  EtUtor-in-Chief.  Third  Edition,  enlarged.  New 
York:  Jolin  Wiley  &  Sons,  Inc.  Leather;  4x7  in  ;  pp.  1,571; 
illustrated.     $5  net. 

Although  the  third  edition  of  this  .standard  pocketbook 
contains  a  number  of  minor  changes,  its  important  fea- 
ture is  the  addition  of  an  entirely  new  section  on  "Harbor 
and  River  Works,"  by  Rear  Admiral  Frederic  R.  Harris, 
of  the  Corps  of  Civil  Engineers,  United  States  Navy, 
now  chief  of  the  Bureau  of  Yards  and  Docks.  Thus  is 
supplied  the  one  field  of  civil-engineering  practice  con- 
spicuously absent  in  the  earlier  editions. 

Of  the  95  pages  in  the  new  section,  only  12  are  de- 
voted to  rivers,  the  other  83  taking  up  the  details  of 
harbor  engineering,  or  at  least  those  types  of  marine  con- 
struction which  result  from  the  necessity  for  harbors.  In 
this  respect  the  author  has  a  certain  justification  not  only 
because  river  works  appear  in  some  detail  in  other  sections 
of  the  pocketbook,  but  because  while  the  literature  of 
river  control  is  fairly  extensive,  American  books  on  harbor 
engineering  are  practically  nonexistent. 

The  section  starts  with  a  brief  treatment  of  the  hydrol- 
ogy of  harbors,  followed  by  details  of  protective  structures 
such  as  breakwaters  and  groins.  The  river  chapter,  which 
follows,  has  the  usual  hydrological  facts  with  a  short, 
rather  incomplete  exposition  of  regulation  and  control. 
The  next  three  chapters  are  on  quays,  piers  and  docks  and 
are  the  best  of  the  section.  A  final  chapter  is  mostly  de- 
\oted  to  port  machinery. 

The  new  section  is  quite  up  to  the  high  standard  of. 
the  rest  of  the  book.  In  view  of  the  current  agitation 
it  is  somewhat  strange  that  more  attention  was  not  paid 
to  river  control,  but  after  all,  the  knowledge  in  this  field 
does  not  lend  itself  readily  to  pocketbook  condensation. 
So,  too,  it  seems  that  more  space  might  have  been  paid  to 
quay  and  dock  walls  and  less  to  dry  docks.  Dry-dock  con- 
struction is  necessarily  limited,  but  quay  walls  are  being 
built  everywhere  there  is  a  navigable  stretch  of  water.  In 
no  other  l)ranch  of  structural  engineering  has  there  been 
such  a  pronounced  development,  and  the  detailing  of  this 
development  would  make  valual)le  reference  matter. 
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STUDIES  IN  THE  COST  OF  URBAN  TRANSPORTATION 
SERVICE — I5y  P.  W.  Doolittle,  Director,  Bureau  of  Fare 
Research,  American  Electric-Railway  Association.  New 
York  (8  West  40th  St.):  B.  R.  Burritt,  Secretary  of  Asso- 
ciation. Cloth;  6x9  in.;  pp.  xii  -|-  467;  56  illustrations. 
$3.50. 

A  couple  of  years  ago  the  American  Electric-Railway 
Association  established  its  Bureau  of  Fare  Research  to 
continue  more  rapidly  and  uninterruptedly  tlie  studies 
that  had  been  carried  oii  in  the  past  by  certain  of  its 
committees.  The  author  of  the  book  in  hand  became 
the  director  of  this  bureau  and  its  chief  worker;  from  time 
to  time  there  appeared  in  Aera,  the  official  association 
paper,  and  in  Electric  Railway  Journal  various  articles 
by  him  on  the  collection  of  traffic  and  cost  data  for  street 
railways,  comparative  operating  results  of  American  roads. 
etc.  Those  occasional  jiapers  now  ai)pear  lo  have  Ijccn 
parts  of  a  comprehensive  plan,  for  they  have  been  gath- 
ered up  in  this  volume  with  such  connecting  and  extend- 
ing matter  as  is  required  by  the  title. 

The  book,  in  effect,  is  essentially  an  argument  for 
the  cost-of-service  theory  in  making  street-railway  rates 
and  an  exposition  of  the  ways  in  which  the  cost  of  carrying 
passengers  over  various  parts  of  a  system  may  be  fairly 
approximated.  If  the  explained  measures  be  followed, 
there  would  result  a  general  adoption  of  something  like 
the  European  small-fare  zones — or  perhaps  better,  like 
the  scheme  used  in  ^filwaukee,  of  a  central  5c.  zone  and 
outlying  2c.  zones,  all  fixed  by  the  cost  of  carriage  on  the 
-everal  lines.  The  returns  on  capital  in  the  electric- 
lailway  industry  appear  to  be  so  meager  (averaging  4.9% 
Mil  bonds  and  2.()%  on  stock,  according  to  the  1912  United 
"States  census)  that  the  managers  would  evidently  wel- 
come any  practical  change  that  would  give  them  cost 
plus  a  profit — leaving  to  academic  halls  all  discussions 
if  roseate  dreams  of  fares  based  on  "value  of  service." 

So  long  as  this  book  is  an  official  manual  of  the  organ- 
ized industry  and  a  natural  part  of  its  normal  propaganda, 
by  many  it  will  be  regarded  with  suspicion.  But  although 
necessarily  more  or  less  partisan,  nevertlieless  it  should 
be  of  great  use,  inside  the  industry  and  out,  for  it  is 
well  conceived,  is  broad  in  scope  and  employs  data  from 
regulating  commissions,  government  bureaus,  independent 
engineers  and  economists,  as  well  as  from  the  officials 
of  supporting  railways.  A  tremendous  amount  of  matter 
has  been  squeezed  into  small  space  by  use  of  small  type — 
so  small  as  to  discourage  reading  except  liy  those  vitally 
interested. 

Tiie  book  opens  up,  under  the  chapter  heading  "Creat- 
ing the  Street  Railway,"  with  a  statement  of  how  over- 
head cost.s — intangible  values — are  brought  about.  Where 
the  nickel  goes  to  is  shown  by  a  review  of  census  and 
company  reports  on  operating  and  fixed  charges,  etc. 
The  upward  trend  of  labor  and  of  all  railway  operating 
costs  is  compared  with  price  movements  in  general.  Jlat- 
ters  of  valuation  and  depreciation  are  briefly  dismissed 
with  a  statement  of  the  theories  of  utility  value — market, 
sacrifice,  agency — and  the  need  of  securing  cost  of  re- 
placements from  earnings. 

A  considerable  section  is  occupied  by  discussiims  of 
the  jieculiarities  of  street  railways  as  operating  utilities, 
the  difficulties  of  intelligently  comparing  unit  figures,  the 
collection  and  use  of  traffic  data  prior  to  finding  real 
cost  of  service  and  fair  operating  standards.  Methods 
are  .shown  for  computing  tlie  effect  of  proposed  line  ex- 
tensions on  cost  and   revenues,  the  ])ro(itablc  length  of 


haul  on  various  parts  of  a  system  and  the  related  matter 
of  widths  of  i)ossil)le  small-fare  zones. 

After  reviewing  the  detailed  costs  of  competing  forms 
of  city-transit  service  tlie  author  comes  to  the  comforting 
conclusion  tliat  the  electric  railway  is  in  the  most  advan- 
tageous position  and  that  the  jitney  bus,  once  saddled 
witii  all  the  tax  burdens  it  creates,  cannot  continue  in 
imi)ortance.  One  long  cliapter  shows  wherein  the  riding 
liabit  of  a  city  has  i)een  more  influenced  by  various  local 
conditions  than  by  any  changes  of  street-car  fare — up 
or  down.  The  final  cliapters  of  the  volume  give  the 
\aried  details  of  operation  in  Cleveland  and  Milwaukee — 
the  3c.-fare  and  the  zone-system  cities  which  .stand  unique 
among  American  municipalities  in  their  departures  from 
common  practice. 


H2°®Ea  siKadl  StleeH  i^irasills^sns 
Reviewed  in    R()hi;i{t  Job"' 

THE  SAMPLING  AND  CHEMICAL  ANALYSIS  OF  IRON  AND 
STEEL — By  O.  Bauer  and  E.  Deiss,  of  the  Royal  Testing 
Bureau  at  Gross-Lichterfelde,  German.v.  Authorized 
translation  from  the  German  by  William  T.  Hall  and 
Robert  S.  Williams,  Massachusetts  Institute  of  Technology. 
[International  Chemical  Series.]  New  Yorlc:  McGraw-Hill 
Boolv  Co.  Cloth;  6x9  in.;  pp.  xiv  -|-  .173;  173  illustrations. 
$3,  net. 

The  object  of  the  translators  in  i)ringing  this  useful 
work  to  the  attention  of  American  chemists  has  been  to 
emphasize  the  extent  of  segregation  in  iron  and  steel  and 
place  those  in  charge  of  sampling  upon  their  guard 
against  errors  which  may  easily  occur  unless  precautions 
are  taken.  Pliotographs  show  the  variations  in  composi- 
tion and  in  stracture  which  may  be  expected  in  iron  or 
steel,  and  methods  of  analysis  are  given  in  detail,  .show- 
ing both  German  and  American  practice.  The  transla- 
tion is  placed  in  the  International  Chemical  Series  by 
Dr.  H.  P.  Talbot,  of  the  Institute  of  Technology,  as 
Consulting  Editor. 

Unfortunately  for  the  chemist,  the  sampler  too  often 
has  little  or  no  idea  as  to  the  wide  differences  in  compo- 
sition and  in  structure  that  are  frequently  found  in  a 
piece  of  metal  within  a  very  limited  area,  and  in  con- 
sequence those  called  vipon  to  make  analyses  of  samples 
thus  taken  obtain  results  that  may  lie  misleading  and 
cause  loss.  This  lack  of  knowledge  upon  the  subject 
unfortunately  does  not  stop  with  the  sampler,  but  in  too 
many  instances  extends  to  the  works'  manager  and  leads 
at  times  to  misstatements  and  bad  practices  which  result 
at  the  very  least  in  great  confusion. 

The  authd'-s  of  the  work  give  a  good  description  of 
apparatus  used  in  mctallographic  work,  with  clear  direc- 
tions as  to  procedure.  In  mo.st  cases  the  best  standard 
practice  is  given,  though  in  the  directions  for  .sulphur 
prints  we  miss  the  usual  ])rocedure  of  taking  prints  di- 
rectly u])on  photographic  pa])er  instead  of  upon  silk. 

The  commoner  microscopic  constituentvS  of  iron  and 
steel  are  shown  clearly  by  means  of  typical  photo- 
micrographs, so  that  even  those  who  have  not  made  a 
special  study  of  the  microscopic  structure  of  iron  and 
steel  find  much  to  interest  and  to  instruct.  As  a  matter 
of  fact,  comparatively  few  ])ersons  think  of  steel  as  a 
metal  of  com])lex  structure,  though  such  is  the  case,  and 
one  often  finds  as  a  result  of  study  of  the  microscojiic 
constituents  that  a  clue  is  given  which  enables  one  to  state 


•Vice   I'resident   and   Director   of   Laboratories,    MiUon   Her- 
sey  Co.,  Ltd.,  84  St.   .\ntoine  St.,  Montreal,  Canada. 
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ilcHllitl'lv    liu'    rilll-c    uf    ullill    (itllrrwi^c    would    l)C    Iclllli'il 

a  inysti'rious  ruilurc  of  strcl.  A  (lcsrri|itiiin,  witli  iliiii'- 
nctoristic  i-tiliiiifis.  is  also  j,'ivfii  of  tlic  "iiiacrosroiiic" 
appciiniiHi'  of  iron  and  stwl — that  is  to  say,  Hu'  ctclii'd 
apiicaniMci'  id'  larjrcr  scttions  of  tlic  conuiu'rcial  fonus, 
siu'h  as  in<,fots,  liar  iron  and  rails. 

Tho  larjiiT  portion  of  (he  hook  is  taken  u\i  with  the  de- 
tails of  nifthods  of  analysis  of  iron,  steel  and  (d'  various 
niatorials  used  in  the  manufacture  of  steel,  and  as  a 
whole  this  poition  (d'  the  work  will  he  found  of  ileeided 
interest  to  the  analyst,  not  merely  thi'ou,L;h  the  jdaeiuLr 
of  various  methods  in  eonvenient  foi'Ui  lor  nd'ei'enee,  hut 
also  hy  enahlinii;  one  to  i-onipare  easily  (iernian  and  Amer- 
ican jn-actiee.  In  some  cases  the  former  is  cinnhersome  as 
comitariMJ  with  our  quicker  and  equally  accurate  methods, 
as  lor  instance,  the  Corleis'  chrome  sul])lniric  acid  method 
for  determination  of  carhon  in  steel,  as  conii)ared  with 
the  direct  comhustion  in  the  tdectric  furnace. 

TTuder  the  methods  for  mantranese  the  persulphate 
method  which  is  in  use  in  most  American  mills  is  not 
given,  hut  works'  chemists  who  have  occasion  to  use 
routine  metiiods  can  find  the  details  readily  in  the  year- 
book of  the  American  Society  for  Testinj,'  Materials  or  in 
other  hooks  of  reference. 

The  hook  wdll  he  of  value  in  any  laboratory  or  mill, 
especially  owinji:  to  the  timely  reference  to  the  importance 
of  correct  sam])linir. 
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MlLIT.\l;V  rHKr.iUKUNESS  AND  THE  ENGINEER— By 
Eiiu'St  F.  Hobinson,  Assoc.  M.  Am.  Soc.  C.  E..  Captain, 
(-orp.s  uf  Engineers,  N.  G.  N.  Y.  New  York:  The  Clark 
liook   Co.      Cloth;    4x7    in.;   pp.    224;    75    Illustrations.      $1.50. 

The  interest  that  civilian  engineers,  all  over  the  coun- 
try and  of  all  grades  of  responsibility,  are  taking  in  mili- 
tary science  has  been  marvelously  demonstrated  by  the 
multiplication  of  organizations  for  lecture  and  reading 
courses,  practice  drills,  etc. ;  but  fully  as  many  interested 
engineers  are  not  in  or  close  to  large  centers  and  hence 
are  somewhat  at  a  loss  to  know  how  to  approach  self- 
preparation  for  military-engineering  service.  This  book 
is  designed  to  help  such  men ;  it  will  do  that,  and  it 
will  also  serve  those  who  sit  in  lecture  halls  or  thunil) 
military  te.xts.  For  the  one  class  it  is  a  good  primary 
text,  opening  up  the  field  and  orienting  the  would-be 
officer's  ideas;  for  the  second  group  it  gives  better  notes 
on  the  lectures  and  elementary  texts  than  even  a  careful 
student  would  make. 

It  is  not,  and  makes  no  pretense  to  be,  the  be-all  and 
end-all  of  patriotic  preparation.  At  the  outset  the  author 
divides  engineers  in  warfare  into  those  in  the  advanced 
zone  and  those  in  the  communication  zone — the  latter 
men  retaining  practically  all  the  characteristics  of  engi- 
neers in  civil  life.  The  activities  of  men  in  the  advanced 
zone  alone  are  discussed.  Various  ways  open  for  secur- 
ing military  training  are  explained — naturally  with  a 
strong  plea  to  support  the  National  Guard.  Then  the 
organization  of  the  United  States  Army  is  sketched,  and 
the  important  administrative  duties  of  an  officer  are  ex- 
plained. '\^^ly  volunteer  troops  have  too  often  slept 
supperless  is  one  of  the  interesting  little  points  here — 
and  is  one  reason  for  including  this  chapter. 

Duties,  organization  and  equipment  of  engineer  troops 
in  the  field  are  quickly  disposed  of.  A  chapter  is  inter- 
jected on  teaching  men  to  shoot  and  on  the  effect  of 
various  fires.     The  need,  layout  and  practical  construction 
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iif  Held  foitilications  (Ircmhes,  parapets,  gun  enqilace- 
mints,  obstacles,  etc.)  are  presented,  and  then  sa|)ping 
and  mining  oll'ense.  A  lecture  on  high  explosivi!s,  by 
I'rof.  M.  C.  Whitaker,  of  C(dund)ia  lJniv(!rsity,  is  placed 
before  not(!S  on  demolitions.  The  chaj)ter  on  bridgOH 
ii|iens  with  military  loads,  pictures  various  knots  and 
Inlches  and  shows  spar  and  pile  structures;  hut  it  spends 
the  most  of  its  s]iace,  naturally,  on  iionton  crossingH 
and  American  |)oidon  eciuipage.  The  linal  technical 
discussion  of  the  little  \iilunie  is  a  review  of  topographical 
ma|i])ing.  'i'he  hook  diaws  to  a  close  with  a  brief  ex- 
po.silioii  of  the  need  foi-  en;iineci-s  in  war  and  for  a  hiHt 
time  dwells  on  the  truism  that  adecpiate  |)ersonal  military 
training  is  a  first  requisite.  Appendix  I  reprints  the 
Chief  of  Engineers'  reading  list  for  interested  civilians 
(given  in  EngineerirKj  News,  Mar.  1(),  lOKi).  A])pendi,\ 
1 1  shows  a  list  of  engineering  ])roperty  carried  in  the  field 
hy  an  engineer  company. 

THE  UNIVEU.se  AND  THE  ATOM:  The  Ether  Constitution, 
Creation  and  Structure  of  Atoms,  Gravitation  and  Elec- 
tricity, Kinetically  Explained — By  Marion  Erwin,  C.  E. 
New  York:  D.  Van  Nostrand  Co.  Cloth;  5x8  in.;  pp.  314;  58 
illustrations.      $2. 

This  is  a  most  unusual  book  and  comes  from  a  most 
unusual  .source.  The  author  presents  a  tlieory  of  the 
constitution  of  matter  and  energy  and  of  the  entire 
physical  universe,  basing  his  theory  on  the  principles 
of  mechanics.  The  conclusion  which  he  reaches  as  the 
results  of  his  research  is  that  the  celestial  bodies — suns, 
stars  and  worlds,  floating  through  si)ace — arc  not  limited 
in  number  and  extent,  according  to  the  belief  hitherto 
generally  held,  hut  are  actually  infinite  in  extent. 

The  vastness  of  this  conception  leaves  one  breathless, 
but  the  author  supports  it  by  extended  discussion  based 
on  the  researches  of  the  most  eminent  scientists.     It  will 
be  manifest  that  to  prove  a  proposition  of  such  stupendous 
magnitude   within   the   comparatively   narrow    limits   of 
the  volume  before  us  would  be  extremely  difficult.     The 
author  very  frankly  says  that  a  hook  could  be  written       | 
on  almost  every  subject  treated  in  the  several  chapters.       I 
He   has  attempted  to   present  only  the   principles   that       > 
underlie  his  fundamental  jjroposition. 

The  reviewer  makes  no  pretense  of  passing  an  opinion 
here  on  the  soundness  of  the  theory  which  Mr.  Erwin  has 
presented.  The  subjects  treated  in  his  book  have  long 
been  fascinating  topics  for  speculation  hy  scientists  every- 
v/here,  and  his  theories  and  conclusions  will  doubtless 
receive  careful  study  from  those  competent  to  analyze 
them. 

It  is  of  no  small  interest  to  the  readers  of  Engineering 
News  to  observe  that,  while  the  author  of  this  book  is 
an  eminent  attorney,  he  graduated  from  college  with 
the  degree  of  Civil  Engineer ;  and  he  intimates  in  his^  ■ 
preface  that  it  was  his  college  studies  in  science  and^  | 
mathematics  that  aroused  interest  in  original  research 
and  led  him  into  the  train  of  studies  of  which  this  book 
is  a  result.  As  evidence  that  the  author  combines  ability 
in  his  own  jirofession  with  his  interest  in  physical  .science, 
it  is  of  interest  to  record  that  some  15  years  ago  he  was 
United  States  District  Attoniey  at  Savannah,  Ga.,  and 
upon  him  fell  the  responsibility  for  conducting  the  prose- 
cution of  Gaynor  and  Greene,  the  contractors  for  river  and 
harbor  work  in  the  Savannah  district  who  conspired  with 
ex-Captain  Oberlin  M.  Carter  in  the  late  90"s  to  defraud 
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tlic  United  States.  It  was  largely  due  to  Mr.  Knviii's 
ability  and  energy  in  tlie  prosecution  of  this  ease  that 
after  years  of  battle  in  the  courts,  not  only  were  the 
contractors  convicted  and  sentenced,  but  a  large  part  of 
the  funds  which  Carter  had  dishonestly  secured  was 
recovered  bv  tlie  (Joverninent. 


WATERWAYS  OF  NEW  JERSEY:  History  of  Riparian  Own- 
ership and  Ciintiol  Ovei'  the  Navigable  Waters  of  New 
Jer.sey — By  Charles  S.  Hoyer,  Formerly  Member  of  New 
Jersey  Harbor  Commission.  Camden.  N.  J.:  Sinnickson 
Chew  &  Sons  Co.  Cloth;  6x9  in.;  pp.  295;  illustrated.  $2 
postage  prepaid. 

This  l)()()k  contains  the  results  of  extensive  research  with 
reference  to  the  ownership  and  control  of  navigable  waters 
in  New  Jersey.  To  determine  the  title  to  riparian  lands 
in  the  state  it  is  often  necessary  to  go  back  to  the  records 
of  original  proprietorship,  and  the  first  part  of  the 
hook  is  taken  u])  with  an  interesting  review  of  colonial 
history  and  tlie  succe.ssive  and  conflicting  grants  of 
lands  witliin  the  state.  The  author  reviews  also  the 
history  of  the  state;  boundary  lines  and  controversies  which 
have  taken  place  in  connection  witli  them.  In  the  chap- 
ters lieaded  "Higlits  and  Titles  to  Riparian  Lands," 
'"Al Union,"'  or  land  formed  by  the  deposit  of  material 
in  a  body  of  water,  and  "Federal  Authority  Over  Navi- 
gable Waters"  the  author  presents  a  terse  review  of  the 
hiw  on  these  subjects  in  a  way  that  is  intelligible  to 
anyone  and  may  be  useful  to  many  engineers.  The  jirin- 
cipal  New  Jersey  waterways  described  in  the  book  are  the 
old  Delaware  &  Earitan  and  Morris  canals,  the  Inland 
Waterway,  or  channels  through  the  salt  marshes  parallel 
with  the  coast,  and  the  proposed  ship  canal  across  New 
Jersey,  for  which  the  Federal  Government  has  made 
stirveys.  While  the  book  relates  primarily  to  New  Jersey, 
it  contains  material  of  interest  to  any  engineer  who  may 
liave  to  look  up  the  legal  status  of  a  project  involving 
riparian  rights. 

M.a<dldl©2'''s   PocM.©t^<=]B©oIk   R©vns©dl 

THE  ARCHITECTS'  AND  BUILDERS'  POCKET-BOOK:  A 
Handbook  for  Architects.  Structural  Engineers,  Buihlers 
and  Draftsmen — By  the  late  Frank  E.  Kidder,  author  of 
"Buildins  Construction  and  Superintendence."  Compiled 
by  a  staff  of  specialists,  Thomas  Nolan,  Editor-in-Chief, 
Professor  of  Architectural  Construction,  University  of 
Pennsylvania.  Sixteenth  edition,  rewritten.  New  York: 
John  Wiley  &  Sons.  Flexible  leather;  4x7  in.;  pp.  xxlii  + 
1,816;   illustrated.     $5   net. 

The  "Architects'  and  Builders'  Pocket-Book"  was  first 
])ublished  under  tlie  authorship  of  the  late  Frank  E. 
l\idder  in  1884  and  went  through  14  editions  under  the 
author's  direction  up  to  1904.  After  ]Mr.  Kidder's  death 
a  fifteenth  edition  was  published,  including  some  new 
matter  mainly  on  fireproofing  of  buildings  and  reinforced 
concrete,  and  now  appears  the  si.xteenth  edition,  entirely 
revised  and  rewritten.  This  latest  edition,  produced 
mider  tlie  direction  of  Thomas  Nolan,  Professor  of  Ar- 
chitectural Construction,  University  of  Pennsylvania,  as 
editor-in-chief,  follows  fairly  closely  the  general  plan  of 
the  original  handlwok,  but  is  an  entirely  new  pul)lication, 
both  mechanically  and  editorially.  The  plan  originated 
in  the  "American  Civil  Engineers'  Pocket-Book"  of  hav- 
ing different  specialists  write  on  their  particular  subject 
lias  been  followed. 

These  specialists  and  the  general  titles  of  their  sub- 
divisions arc  as  follows:  Thomas  Nolan,  "Terms  U.sed 
in   Architectural   Engineering,"  "Masonry  Walls,   Foot- 


ings IVir  Ij-ht  liiiildiiigs.  Cement  and  Concrete," 
••Strength  of  Brick,  Stone,  Mass  Concrete  and  Ma.sonry"; 
Daniel  E.  .Moran,  "Fouiuhitions";  G.  T.  Snelling,  "Re- 
taining Walls,  Breast  Walls  and  Vault  Walls,"  "Stability 
of  Piers  and  Buttresses,"  "Stability  of  Masonry  Arches'-'; 
Ma  herd  A.  Howe,  "Forces  and  .Moments,"  "Types  of 
Roof  Trusses,"  "Stresses  in  Koof  Trusses,"  "Design  and 
Construction  of  Roof  Trus.scs";  Charles  F.  Warren,  "The 
Action  and  Bending  iMoments  for  Beams,"  "Properties 
of  Structural  Sliapes,  etc.,"  "Strengtli  of  Columns,  Posts 
and  Struts,  etc.,"  "Stiffness  and  Deflection  of  Beams," 
"Strengtli  of  Beams,  etc.,"  "Strength  and  Stiffness  of 
Continuous  Girders,  etc.,"  "Riveted  Steel  Plates"  and 
"Bo.x  Girders";  H.  C.  Berry,  "Resistance  to  Tension," 
"Properties  of  Iron  and  Steel,"  "Resistance  to  Shear," 
"Riveted  Joints,  Pins  and  Bolts,"  "Bearing  Plates  and 
liases  for  Columns,  Beams  and  Girders,"  "Brackets  on 
Cast-Iron  Columns";  F.  H.  Kindel,  "Strength  of  Beams," 
"Strength  of  Built-Up,  Flitched  and  Truss  Wooden  Gir- 
ders"; A.  P.  Stradli-ng,  "Wooden  Mill  and  Warehouse 
Con.struction" ;  Rudolph  P.  Miller,  "Fireproofing  of 
Buildings  and  Rein  forced-Concrete  Construction";  E.  G. 
Perrot,  "Reinforced-Concrete  Factory  and  Mill  Con- 
.struction"; N.  A.  Richards,  "Wind  Bracing  for  Tall 
Buildings";  R.  C.  Carpenter,  "Heating  and  Ventilation," 
"Heat,  Fuel,  Water,  Steam  and  Air";  J.  J.  Co.sgrove, 
"Hydraulics,  Plumbing  and  Drainage,"  "Gas  and  Gas 
Piping";  W.  H.  Tinil)ie,  "Lighting  and  Illumination  of 
Buildings,"  "Electric  Works  of  Building.s";  Wallace  C. 
Sabine,  "Architectural  Acoustics." 

This  enumeration  of  authors  and  subjects  is  quite  suffi- 
cient to  indicate  the  breadth  of  the  treatment.  So  far  as 
can  be  judged  from  a  casual  inspection,  the  method  of 
discussion  is  very  good.  The  book  has  undoubtedly  been 
greatly  improved  in  its  revision  and  now  constitutes  a 
valuable  reference  not  only  for  architects,  but  also  for 
engineers,  particularly  those  engineers  who  are  concerned 
with  any  kind  of  building  work — which  indeed  embraces 
practically  all  of  the  ])rofessi()n. 


THE  I'RINCIPLES  OF  DYNAMO  ELECTRIC  MACHINERY — 
3y  Benjamin  F.  Bailey,  Professor  of  Electrical  Engineer- 
ing, University  of  Michigan.  New  York:  McGraw-Hill 
Book   Co.     Cloth;   6x9   in.;   pp.  xv    +    314;   222   illustrations. 

$3  net. 

I'rofessor  Bailey  has  apparently  found  the  fairly  com- 
mon trouble  of  students  seeming  to  grasp  certain  details 
of  electrical  theory  while  not  comprehending  the  funda- 
mental physical  concepts  involved  or  the  inter-relations 
of  actual  phenomena  taking  place.  It  is  to  be  presumed 
that  he  has  had  considerable  success  in  evolving  teaching 
methods  that  prevent  such  a  lamentable  condition  in  his 
school  and  that  this  te.xt  shows  them. 

Throughout  the  book,  evident  attemi)t  has  been  made, 
first,  to  describe  the  fundamental  ])henoinena  involved 
in  the  operation  of  the  various  common  pieces  of  com- 
mercial electric  machinery  and  then  to  outline  the  more 
important  physical  reactions  of  the  apparatus.  Natur- 
ally, the  mathematical  development  of  theory  has  been 
given  a  secondary  place,  though  the  shorthand  not<ition 
furnished  by  mathematical  formulas  has  been  freely  em- 
ployed. The  students  who  are  to  use  this  book,  or  to 
follow  courses  based  on  such  procedure,  niu.st  have  a 
thorough   grounding    in   elenieutary    physics,    including 
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incclianics,  I'or  tlic  tcxi  <lncs  iiul  pt  Imik  t<i  (|nilr  llic 
must  ni(liiiii'iilary  l)iisis.  Tlu'  Imok  i>  imt  tn  hi'  tlum^ilit 
i)t'  as  a  tri'atisc  for  tlii'  "practical"  iiimii  llic  inccliaiiic ; 
ill    spiti'   111"    its   (Icaliii^r    with    drlinilc    realities    of    cnin- 

nicrcial  cquipiiicnt   it  ilocs  not    ( •  .should  it)  jid  iloun 

to  toiicli  the  actual  holts  and  nuts,  colleclor  rinjjs  and 
eoiimuitator  liars,  ruhlier'  insulation  and  iron  coi'es  in  a 
way  to  ajipeal  to  anyone  hut  the  youuL;  leehiiieal  student 
or  his  teacher. 

There  is,  first,  the  L;enei-al  matter  on  maunetism,  cur- 
rent, resistance,  etc  'riieii  some  preliminarv  uoti's  on 
motors  are  followed  hy  an  outline  of  electrical  distrihii- 
tion  systems,  old  and  new.  I  )irecl-eurreut  generators 
and  motors  are  taken  u]i  aj,'aiii  and  m(uc  in  detail,  with 
interjected  chapters  on  acces.sories  and  measuring  in- 
.-truments.  'I'his  uses  up  a  little  less  than  hall'  the  hook, 
the  rest  of  which  is  tK'Voted  to  altcrnatiui;-  currents.  .Much 
the  same  jiroccdure  is  followed  there  too,  general  defini- 
tions being  followed  by  properties  of  circuits,  instruments, 
distribution  systems,  transformers,-  synchronous  and  in- 
duction motors  and  generators,  rotary  converters  and 
eommutating  motors. 

K.\II-\VAY  STATISTICS  OF  THE  UNITED  STATES  OF 
AJIERICA  for  the  Year  Ending  June  30,  191.5,  Compared 
with  The  Ollicial  Reports  for  1914  and  Recent  Statistics 
of  Foreign  Railways — I'repared  by  Slason  Thompson. 
Chicago:  Bureau  of  Railway  News  and  Statistics.  I'aper; 
6x9  in.;  pp.  147. 

This  is  the  twelfth  annual  issue  of  this  book  of  rail- 
way statistics.  The  compiler  of  these  statistics,  ^Ir. 
Thomi>son,  is  the  avowed  advocate  and  defender  of  the 
railways,  but  the  statistics  he  presents  are  none  the  less 
interesting  and  convenient,  especially  as  he  furnishes 
statistics  on  a  great  variety  of  railway  matters  which 
one  would  have  to  hunt  through  many  official  documents 
to  gather  for  himself.  Of  special  interest  just  now,  in 
\ieM-  of  the  demands  upon  the  railway  companies  made 
by  the  railway  trainmen,  are  the  statistics  regarding 
employees'  compensation.  It  appears  from  these  tables 
that  enginemen,  whose  average  pay  was  $3.68  in  1892, 
received  in  191-i  $5.24.  I'ailway  brakemen  and  flagmen, 
whose  average  daily  pay  was  $1.89  in  1892,  received  $3.09 
in  1914.  The  pay  of  railway  yardmen,  on  the  other  hand, 
has  remained  almost  stationary.  Switchmen,  flagmen  and 
watchmen  received  $1.78  per  day  in  1892  and  $1.71  per 
day  in  1914.  Railway  employees  of  all  classes  in  the 
year  ended  June  30,  1915,  numbered  1,542,000,  and  their 
average  annual  compensation  was  $825.  It  is  interesting 
to  compare  these  annual  earnings  of  railway  employees 
in  the  United  States  with  those  of  railway  employees  in 
other  countries.  Mr.  Thompson  gives  the  following 
figures  for  the  average  earnings  of  railway  employees  in 
the  principal  countries  of  Europe :  United  Kingdom, 
$279;  German  Empire,  $409;  Austria,  $330;  Russia, 
$211;  France  $2G0;  Switzerland,  $368;  Japan,  $113. 

It  is  fair  to  say  that  these  figures,  while  the  latest 
obtainable,  are  in  some  cases  several  years  old,  and.  Mr. 
Thompson  states  that  war  conditions  and  the  increased 
cost  of  provisions  have  compelled  an  advance  in  railway 
wages  in  the  principal  countries  of  Europe. 

An  idea  of  the  scope  of  the  book  may  be  gained  from 
headings  of  some  of  the  principal  chapters,  as  follows : 
Railway  Mileage  in  1915;  Equipment;  Employees  and 
Compensation ;  Capitalization ;  Cost  of  Construction ; 
Ownership  of  American  Railways;  Public  Service  of  the 


l(adw;i\>:  Locomotive  I-'uel ;  .Aeeidi'uts ;  (lost  of  l{adway 
liegulaliou.  Under  the  head  of  "lieeommcndations" 
Mr.  'I'homp.'^on   say>: 

If  rcKnIatliiii  of  Aiiicrlcaii  rallwayH  Ih  to  coiitlnui'  uIohk 
Ihc  prcHi'iit  liiii'H  of  HuliorillnutliiK  the  tranHportatioii  iiccchhI- 
lliH  of  a  coiillriciil  to  tlie  petty  IntereHtH  of  liicMvlduHl  Hhlp- 
pcrH,  tlie  .soclloiial  JealouHleH  of  HtaloH  and  tlic-  rivalry  of 
coninuinltleH,  iiiithlnK  in  llit-  wa.v  of  temporary  reformn  can 
.s.ivi'  It  from  the  Incvltttble  collapHC  Into  the  incompetent  hands 
•  >(   tlic  Mlate. 

Oesl^Ea  of  MasoEary  Datnms 

MA.SONUY  DAM  DESKIN;  In<'ludlnK  HlKh  Masonry  Damn— 
Hy  Cliarl.s  K.  MorrlKoii,  C.  E..  I'h.  1).,  Fi>rmerly  of  the 
Civil  I'^MKlneerlMK  Di|>artiii(  lit  of  Columbia  ly'niverslty. 
and  Orriii  I..  Hrodic-.  .M.  Am.  Soc.  C.  E.,  late  AsHlstant 
DeslKniiiK  EiiKlneer,  New  York  Board  of  Water-Supply. 
.Second  ICdlliuii.  rivis(  d  and  cnlarKcd.  New  York:  John 
Wiley  &  Soils.  Cloth;  fix9  In.;  pp.  Ix  I  27fi;  47  lllustra- 
tions.     $2..')0  net. 

The  first  edition  of  this  hook  ( re\  iewed  in  h'lifjinccriiifj 
-VcH'.s,  June  16,  1910),  was  entitled  "High  .Masonry 
Dams."  The  .second  edition  includes  practically  all  of 
the  information  in  the  first  and  has  been  amplified  to 
1lu'  extent  of  \\'riting  general  expressions  wherever  ])os- 
sihlc,  so  that  the  design  of  low  and  medium-size,  as  well 
as  high,  masonry  dams  may  he  prosecuted  according  to 
the  theory  and  methods  develo])ed.  Besides,  there  have 
been  added  chapters  on  overfall  dams  and  arch  dams 
and  a  long  illustrated  list  of  the  large  masonry  dams 
already  built.  The  first  edition  has  already  been  ac- 
cepted as  a  standard  of  succinctness  and  completeness. 
The  second  adds  very  valuable  material. 


Reviewed  hy  RoiiEiiT  E.  IIoiitox'" 

HYDRAULIC  TABLES  FOR  THE  FLOW  OF  WATER,  in 
Circular  Pipes  Under  Pre.^.sure.  Timber  Flumes,  Open 
Channels  and  Estf-Shajied  Conduits — By  Joseph  H.  Harper, 
Civil  and  Mining  Engineer,  formerly  of  Harper,  Macdonald 
&  Co.,  Butte,  Mont.  New  York:  D.  Van  Nostrand  Co. 
Flexible  leather;  4x7  in.;  pp.  192;  17  illustrations,  22 
charts.     $2  net. 

This  is  an  engineers'  pocket-book  of  hydraulic  tables 
based  mainly  on  the  Kutter  formula.  Tables  of  the  flow 
in  pipes  arc  given  for  all  the  usual  diameters  for  a  series 
of  eight  slopes  and  for  values  of  n  in  Kutter's  formula  of 
0.010,  0.012,  0.015  and  0.020.  Similar  tables  are  given, 
based  on  the  D'Arcy  formula,  for  cast-iron  pipe,  both  new 
and  old.  The  tables  are  intended  to  constitute,  as  the 
author  states,  a  "grill  of  solved  problems"  especially  use- 
ful for  "rough  and  ready  calculations."  A  similar  grill 
of  solutions  for  special  cases  is  provided  for  open  rect- 
angular channels  covering  widths  from  4  in.  to  40  ft. 
and  depths  from  2  in.  to  8  ft.,  with  six  different  slopes 
in  each  case.  There  is  a  table  for  each  of  the  following 
values  of  n  in  the  Kutter  formula:  0.011,  0.013  and 
0.015.  Other  tables  cover  the  flow  in  open  trapezoidal 
channels  with  side  slopes  of  one  on  one.  For  the  latter, 
separate  tables  are  given,  based  on  each  of  four  forms  of 
the  Bazin  formula  and  also  on  Kutter's  formula  with 
n  =  0.017,  0.020,  0.025  and  0.030. 

All  the  tables  give  velocities  in  lineal  feet  per  second 
and  discharges  in  cubic  feet  per  second.  The  omission 
of  quantities  in  gallons  per  24  hr.  hampers  the  use  of 
the  pipe  tables  for  ordinary  water-works  calculations. 

The  tables  are  neat,  concise  and  convenient  in  arrange- 
ment. They  cover,  however,  rather  a  limited  number 
of  values  within  a  wide  range.  They  should  prove  very 
useful  in  preliminary  studies  for  the  comparison  of  the 
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iclativo  caiTyin^^  caiJacity  oi'  conduits  of  dillVrciit  matu- 
rials  and  slopes.  Tliey  are  aecoinpanied  by  a  discussion 
of  the  methods  and  accuracy  of  cross-interpolation  for 
different  cases.  To  facilitate  accurate  interpolation  for 
intermediate  slopes,  the  column  heads  contain  slopes  in 
terms  of  feet  per  mile  and  also  the  square  root  of  the  ab- 
solute slope.  It  seems  unfortunate  that  the  slopes  in  feet 
per  thousand  are  not  also  stated. 

The  book  contains  many  otlier  useful  hydraulic  tal)lcs 
on  orifices,  weirs,  etc.,  as  well  as  an  interest iiiii  discus- 
sion of  the  development  of  the  formulas  on  which  the 
tables  are  ])ascd. 

Kkviewkd  kv  Alki;ki)  E.  Fokstall* 

COAL,  AND  COKK — By  Frederick  H.  Warner,  R[.  Am.  Soc. 
M.  E.,  Gas  livi)rutluct  I-r-ctuiir  in  Johns  Hopkin.s  Uni- 
versity. New  Yoik:  Mc(iraw-Hin  liook  Co.  Cloth;  6x9 
in.;  pp.  xil  -|-  431;  137  iUu-'strations.     .$4  net. 

This  book  fjives  a  compilation  of  articles  and  reports 
of  investigations  ])ul)lished  during  recent  years  n])on  vari- 
ous subjects   connected  with   the   carbonization   of   coal. 

Under  the  heading  Coal  are  treated  the  origin  and 
varieties,  the  theory  of  spontaneous  heating  and  combus- 
tion, the  analysis  and  the  storage  of  that  material,  together 
with  the  characteristics  of  coking  and  gas  coals. 

Under  Coke  are  included  carbonization  for  the  pro- 
duction of  gas  in  horizontal,  inclined  and  vertical  retorts 
and  chamber  ovens  and  for  that  of  coke  in  beehive  and 
byproduct  ovens;  the  general  principles  of  the  gaseous 
combustion  of  solid  fuel;  the  relative  merits  for  coal- 
arbonizing  plants  of  an  individual  producer  for  heating 
each  bench  of  retorts  or  of  a  central  plant  of  Korpely 
jiroducers  each  unit  of  which  serves  a  number  of  car- 
bonizing units;  the  heat  balance  of  carbonization  in  re- 
torts; low-temperature  carbonization;  the  utilization  for 
luoducing  steam  of  the  heat  still  remaining  in  the  flue 
leases  when  they  leave  the  recuperators  or  regenerators; 
and  the  quenching,  screening  and  loading  of  coke  at  by- 
product oven  plants. 

The  descriptive  matter  is  plentifully  illustrated  by  cuts 
and  plates.  The  author  seldom  gives  his  own  opinion, 
and  some  discrepancies  and  inaccuracies  were  noticed 
which  show  lack  of  careful  reading  of  the  matter  used. 
One  instance  of  this,  which  is  apt  to  mislead  the  reader 
unfamiliar  with  the  subject,  credits  the  Koppers  ovens 
in  Vienna  witli  a  gas-making  capacity  nearly  ten  times 
too  large.  The  book,  liowever,  by  means  of  its  full  resume 
■if  recent  literature,  gives  a  good  general  treatment  of  the 
-ubjects  covered. 

m 
Wood  for  IB^nEdlSimg 

STRUCTURAL  TIMBER  BULLETINS.  Timber  for  Structural 
Purposes — By  E.  A.  Sterling.  Engineering  Bulletin  No.  1. 
Chicago:  National  Lumber  Manufacturers  Association, 
Trade  Extension   Department. 

In  the  first  of  a  series  of  monographs  on  structural 
timber  E.  A.  Sterling  brings  together  a  group  of  inter- 
esting facts  bearing  on  permanence,  cheapness  and  other 
advantages  of  wood  for  iiuilding.  Fire-rotardant  paints 
and  dips  are  mentioned,  but  they  are  to  l)e  treated  fully 
in  a  separate  bulletin  soon  to  issue.  On  the  question 
of  cost  the  author  shows  that  lumber  is  cheaper  than  it 
was  40  years  ago. 

♦Porstall  &  Robison,  Consulting  Engineers,  84  William  St., 
New  York   City. 


LEVEL  SRCTUjN  TRANSI'ARENT  SCALES  K(JR  I'LATE  -A" 
PROFILES,  for  (Iraduation,  Arch  Masonry  and  iron  Cul- 
verts—By F.  W.  Stcber.  Dallas.  Tex.  (2101  McKlnney 
Ave.):   The  Author.      Leather;   3x9   in.      $2.50. 

F.  W.  Steljcr  has  produced  an  entirely  new  device  for 
quickly  estimating  railway-con.struction  quantities.  It 
((insists  of  a  book  of  transparent  strips  bearing  scalar 
1al)les  to  the  vertical  scale  of  jjlate  A  profile  paper,  which 
when  laid  on  the  profile  enable  the  user  to  read  off  tlie 
earthwork  quantity  per  station  or  the  amount  of  cul- 
vert masonry  or  the  weight  of  culvert  pipe,  corresponding 
to  the  center  height.  Tlie  center  heights  need  not  be 
scaled,  but  give  tlie  quantity  readings  by  their  intersection 
with  the  column  of  quantity  figures. 

The  tables  of  earthwork  per  100-ft.  station  are  given 
separately  for  three  slopes — namely,  l^ :  1  ;  1:1  and 
1 1/^:1.  Auxiliary  tables  enable  corrections  for  roadbed 
2  ft.  wider  or  for  breaks  in  the  side  slopes  to  be  read 
off  in  a  single  additional  reading. 

Each  sheet  is  printed  on  transparent  celluloid.  The 
size  of  the  leaves,  2%x8%  in.,  and  their  arrangement  in 
a  book  by  pinni.ig  them  together  at  one  end  enable  any 
one  sheet  to  he  turned  to  place  in  a  moment  and  applied 
directly  to  the  profile  of  the  line. 

The  author  remarks  that,  since  the  determination  of 
quantities  from  center  height  is  apt  to  give  results  slight- 
ly lower  than  either  mean  end  area  or  prismoidal  calcu- 
lations, there  is  a  slight  compensating  advantage  iu  the 
shrinkage  of  the  celluloid,' as  this  increases  somewhat  the 
quantities  read  from  the  tables. 

The  scales  were  made  by  ])hotographic  reduc-tion  on 
large  layouts  and  are  tlierel'ore  considered  to  be  accurate. 

BipfiSflslh  Jnlesiattlhi  WairK 

ENGLISH  PUBLIC  HEALTH  A I 'M  IXISTRATlON — By  B.  G. 
Bannington.  Iiisiiector  of  Nuisances,  (i'ounty  Borough  of 
West  Ham.  London:  P.  S.  King  &  Son.  Ltd.  [Studies  in 
Economics  and  Political  Science.]  Cloth;  Gx9  in.;  pp.  338. 
7 1/2  s. 

Such  a  comprehensive  survey  as  this  is  sure  to  be 
welcomed  and  appreciated  by  American  students  of 
comparative  government  and  of  local  and  state  health 
administration,  although  of  course  the  book  is  of  far  more 
direct  practical  use  in  England  than  in  the  United  States. 
A  considerable  amount  of  space  is  given  to  various  sani- 
tary and  town-planning  matters  and  to  the  control  over 
health  and  sanitation  exercised  by  the  Local  Government 
Board. 

WIRELESS  Tl'^LECR.VPHV— By  Dr.  J.  Zenneck.  Professor  of 
I'liysics  at  the  Technical  High  School  of  Munich.  Trans- 
lated from  the  German  by  A.  E.  Seelig.  New  York:  Mc- 
Graw-Hill Book  Co.  Cloth;  6x9  in.;  pp.  xx  +  443;  469 
illustrations.     $4  net. 

Heretofore  a  knowledge  of  the  details  of  German  wire- 
less-telegraph systems  and  ajiparatus  has  been  easily 
secured  only  by  those  who  were  able  to  read  some  of  the 
German  texts — like  Zenneck's  own,  which  appear  to  have 
been  highly  regarded.  The  gap  is  now  bridged  by  a 
translation  of  his  well  known  "Lehrbuch."  The  trans- 
lator, in  making  the  change  of  tongue,  has  preserved  the 
author's  idioms  by  literal  rendering  wherever  there  was 
any  chance  that  ordinary  English  phrases  would  not 
accurately  convey  the  original  meaning;  as  the  preface 
states,  he  has  preferred  "to  let  Zenneck  be  Zenneck."  It 
remains  to  be  seen  whether  the  readers  will  grasp  Angli- 
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I'izi'd  Zi'iiiU'ck  lirlln-  than  tluv  wmiM  t  ran.-lalril  Zcniicck. 
'I'lic  liook  (if  coursr  is  not  iiu'icly  a  ilisciission  ol'  m'liiiii 
ni(li()-lt'li';,'ni])!iii'  systems  and  apparatus,  l)ut  a  ;;i'miiiic 
tri-atiso  on  tliu  sciiMur  and  art  of  radio-t<'lc'i,'ra|)liy.  The 
reader  is  assumed  to  have  consideraljie  technical  train- 
in<j — a  workinj,'  knowicdf^'c  of  calculus  and  elect  ro- 
])hysies. 

The  text  lii'st  opens  u])  with  the  tupic  of  dxiliations  in 
circuits  havinjj;-  capacity  and  inductance,  and  expands  the 
treatment  to  cover  tlu'  larirer  extciiml  elect roma.Lcnetic  and 
static  fields.  The  next  ^rouji  of  chapters  deals  with  the 
properties  of  hi;;h-fre(iuency  circuits.  Closer  attention 
to  e(|uipnicnt  naturally  comes  in  the  sections  on  antenna' 
and  aerials,  transmitters,  receivers  and  detectors,  tliouj;h 
the  descriptimis  of  a])paratus  are  interrupted  to  discuss 
the  propaj^ation  of  waves  over  the  earth  and  the  dii-ectin^ 
of  imi)uIsos.  There  is  a  hrief  chapter  on  wireless 
telephony.     A  jiarticularly  full  hihliojirajjliy  is  a})])ended. 

Meadl"©  Wsitteff*  Power  IRevasedl 

WATIOU  POWICK  KNGINKERING:  Tin-  Theoiy.  IiivestiKatioii 
Mild  Pevelopnieiit  of  Water  I'oweis — By  Daniel  W.  Mead. 
M.  Am.  Soc.  C.  E.,  I'l-ofessor  of  HydrauUc  and  Sanitary 
Engineering,  University  of  Wi.sconsin.  Second  edition. 
New  York:  McGraw-Hill  Book  Co.  Cloth.  6x9  in.;  pp. 
xvii   +   S43;  430  illustrations.     $.'')    net. 

The  first  edition  of  this  hook  was  highly  regarded  hy 
most  of  those  who  used  it  as  a  guide  into  the  mysteries  of 
hydraulic  power-plant  design.  The  author  frankly  ad- 
mits that  the  work  had  some  important  shortcomings. 
He  therefore  set  himself  to  improving  the  hook  when  the 
second  edition  became  possible.  As  a  consequence,  the  new 
volume  is  materially  difYerent  from  the  first.  The  book 
is  still  unprepos.sessing  in  its  make-up;  the  wallpaper  end 
sheets,  the  crowded  text,  the  Eoman-ty]:)e  formulas,  the 
many  styleless  line  cuts  and  indistinct  halftones,  all  con- 
spire to  give  the  volume  a  handicap  that  it  does  not  de- 
serve. Ten  years  ago  the  artistic  engineering  text  had 
not  been  developed  and  these  features  would  have  aroused 
no  connnent ;  their  persistence  today  in  an  important 
book  like  this  calls  attention  to  the  progress  that  has  been 
made. 

The  new  edition  contains  no  general  discussions,  of 
hydraulics  as  a  separate  science,  it  being  assumed  that 
the  reader  is  versed  in  its  elements  and  applications. 
Hydrology,  too,  has  been  largely  omitted  (to  appear  in  a 
later  volume  we  are  told).  The  study  of  turbine  design 
(by  means  of  efficiency-contour  diagrams,  etc.)  has  been 
strengthened  until  it  is  more  easily  grasped  and  more 
nearly  meets  the  needs  of  engineers  selecting  waterwheels. 
The  chapter  bibliographies  have  been  brought  up  to  date 
more  nearly — though  there  still  arc  some  instances  of  hap- 
hazard accumulation. 

The  author's  historical  notes  on  water  power  and 
waterwheels,  particularly  the  latter,  will  appeal  to  anyone 
who  has  had  to  search  for  such  material.  The  develop- 
ment of  all  the  wheels  is  more  specifically  portrayed  than 
in  the  books  on  wheels  and  turbines  alone. 

The  text  starts  out  with  some  historical  notes,  and 
.shortly  switches  over  to  efficiency  of  machines  and  2:)lants. 
There  are  notes  on  plant-load  characteristics,  stream 
flow  and  its  changes,  flow  measurements,  use  of  hydro- 
graphs.  Then  the  author  reverts  to  history — that  of 
the  better-known  types  of  apparatus.  A  long  section  takes 
up  the  graphical  analysis  of  turbine  design,  and  after  that 
goes  into  penstock  and  flume  design.  All  the  present-day 
apparatus  makers  appear  to  have  been  permitted  to  file  a 


liricf  giviii;,'-  their  pro;.'rcss  not  a  bad  idea  cither.  l)c 
scriptions  of  typiial  or  notahh.'  j)lan(s  are  followed  by  an 
outline  of  dam  construction.  Finally,  there  are  sections 
on  costs  of  plants  and  output,  financial  and  coniniercial 
aspects  of  hyilro-clectric  plants,  procedure  in  study  of 
projects,  and  tables  of  im|);)rtant  Ilolyoke  Flume  Tests 
on  various  runners,  to  show  jirogress  through  the  years. 

Sftencainiaete   '"'lElesiraeEatis'"'    IRe^nsed 

thio()Retic:al  elements  ok  eli:ctuical  e.ngineeu- 

ING — By  Charles  I'roleus  Stelnnieti',.  Fourth  edition, 
thorouRhly  revised  and  entirely  reset.  New  York:  Mc- 
Graw-Hill Book  Co.  Cloth;  6xa  In.;  pp.  xlll  +  368;  194 
Illustrations.     $3  net. 

One  of  Steinmetz's  best-known  works  on  electrical  engi- 
neering is  his  "Theoretical  Elements  of  Electrical  Engi- 
iiccrin;;,'"  which  was  originally  written  in  1!)01,  and  in 
IDIT)  ran  through  its  fourth  edition.  The  j^reat  expansion 
of  the  art  and  science  in  this  period  had  brought  so  many 
actual  and  profioscd  additions  to  the  text  that  it  was 
found  iinjiossihlc  to  continue  the  i.ssue  of  this  work  and 
its  companion,  '"Alternating  Current  Phenomena."  A 
radical  rearrangement,  therefore,  hr.s  been  started  of  both 
volunu's.  It  is  ])lanncd  to  withhold  part  of  the  material 
finally  a\ailahlc  for  these  two  volumes  and  to  incor- 
porate this  in  a  third  member  of  the  series. 

The  present  volume,  as  would  accordingly  he  expected, 
treats  only  the  most  fundamental  matters  of  electrical 
engineering — such  as  magnetism,  current,  electromotive- 
force  generation,  properties  of  circuits,  actions  in  syn- 
chronous-, induction-  and  commutating-type  machines, 
vector  diagrams,  etc.  The  detailed  treatment  is  that 
made  familiar  for  several  years  by  the  author  and  needs 
no  discussion  here.  There  is  one  notable  change,  how- 
ever— the  substitution  of  the  standardized  "crank  dia- 
gram" of  vector  representation  for  the  author's  preferred 
polar  diagram,  which  gives  an  apparently  anti-clockwise 
vector  rotation.  Notwithstanding  the  greater  applica- 
bility of  the  polar  diagram,  the  crank  diagram  is  in 
greater  favor  for  elementary  books,  and  the  author  has 
recognized  the  confusion  induced  by  non-uniformity 
among  the  leading  texts.  I 
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GOOD  ROADS  YEAR  BOOK,  1916 — Fifth  Annual  Edition. 
Washington,  D.  C:  American  Highway  Association.  Cloth; 
6x9  in.;  pp.  440.     $1  per  copy,  $4  for  five  copies. 

The  first  180  pages  of  this  useful  annual  are  devoted 
to  road  legislation,  etc.,  in  the  United  States  and  Canada. 
Taking  New  York  as  a  sample,  there  is  given  first  a 
review  of  legislation  relating  to  state-aid,  local  roads  and 
bonds,  convict  labor,  civil-service  law  applicable  to  road 
officials,  automobile  registration,  list  of  highway  officials, 
progress  reports,  road  funds  and  publications  issued.  The| 
information  given  for  each  state  has  been  approved  by 
the  state  highway  engineer  or  highway  commissioner  or 
some  other  responsible  official.  A  valuable  feature  of  the 
book  is  the  digest  of  state-highway  specifications  for  water- 
hound  macadam  and  telford,  bituminous,  brick,  concrete 
and  gravel  roads.  Much  space  is  given  to  highway  bonds, 
and  there  is  a  long  series  of  tables  for  use  in  computing 
sinking  funds,  annuities,  etc.  Some  idea  of  the  extent 
of  the  good-roads  movement  may  be  gleaned  from  the  fact 
that  over  40  pages  of  the  book  are  devoted  to  listing  the 
various  road-improvement  associations — national,  stati' 
and  local. 
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GENERAL  STATISTU:a  OK  CITIES:  1915 — IncludlnB  Statistics 
of  (Joveinmental  ( )rt{anizations,  I'olice  Dei)artments, 
Liquor  Tratlic  and  Municipally  Owned  Water-Supply  Sys- 
tems in  Cities  Having  a  Population  of  Over  30,000.  [Pre- 
pared under  the  supervision  of  Starke  M.  OroKan,  Chief 
Statistician  in  CharKo  of  Finance  and  Municipal  Statistics; 
Arthur  J.  Hirsch,  Chief  of  Division;  and  I>einuel  A.  Car- 
ruthers.  Expert  Special  Asent.]  Washington,  D.  C: 
Bureau  of  the  Census,  Samuel  L.  Rogers,  Director.  Cloth; 
9V4xl2  in.;  pp.  185;  one  map. 

For  proinptne.ss  of  publication  compared  witii  many 
earlier  Census  reports  this  volume  deserves  commenda- 
tion. The  figures  for  the  201  cities  and  towns  included 
are  for  department:  1  years  ended  from  July  1,  191-1,  to 
June  30,  1915.  True,  this  makes  some  of  the  fiourcs 
nearly  two  years  old  when  published  (about  ]\Iay  1),  but 
with  such  a  variety  of  fiscal  years  as  prevails  and  all 
the  other  difficulticG  hindering  the  collection  of  muni- 
cipal statistics  this  date  is  about  as  early  as  could  ije 
expected.  It  should  be  mentioned,  however,  that  prompt- 
ness has  been  aided  by  limiting  the  contents  to  the  four 
topics  named  in  the  subtitle. 

Under  governmental  organization  the  readers  of  these 
columns  will  care  mo.'^t  for  data  on  the  commission  and 
commission-manager  plans  and  for  salaries  paid  to  city 
engineers. 

The  water-supply  statistics  include  date  built  or 
bought  and  estimated  value  of  system ;  sources  and 
modes  of  supply;  kind  of  power  used  for  pumping;  kind, 
amount  and  cost  of  water  purification;  miles  of  mains; 
number  of  fire  hydrants  and  meters;  per  cent,  of  water 
metered  and  per  capita  consumption.  In  addition,  flat 
and  metered  schedules  of  water  rates  are  given  for  the 
155  cities  owning  their  works. 

Considering  the  limited  range  of  the  water-works  sta- 
tistics, it  is  a  ])ity  that  some  relatively  useless  figures  are 
given.  Of  what  importance  are  the  figures  giving  num- 
ber, depth  and  diameter  in  inches  of  wells  ?  Of  more 
possible  value  is  the  separate  presentation  of  four  col- 
umns of  figures  for  coagulation ;  but  space  and  labor 
could  have  been  saved  by  a  simple  statement  that  all 
water  passing  through  mechanical  filters  receives  a  coag- 
ulant, and  a  few  footnotes  would  have  taken  care  of  the 
other  instances  of  coagulation.  A  serious  omission  is 
the  number  of  taps  or  services  in  the  table  that  gives 
meters,  per  cent,  of  water  metered  and  per  capita  con- 
sumption. This  one  omitted  column  would  have  been 
worth  more  than  the  three  on  wells  and  perhaps  more 
than  the  whole  seven  to  which  exception  has  just  been 
taken. 


THE  TELEPHONE  AND  TELEPHONE  EXCHANGES;  Their 
Invention  and  Development — By  J.  E.  Kingsbury.  New 
York:  Longmans,  Green  &  Co.  Cloth;  6x9  in.;  pp.  x  +  55S; 
180  illustrations.     $4  net. 

If  this  book  were  seriously  intended  for  sale  in  America, 
it  would  be  carrying  "coals  to  Newcastle,"  for  it  leans 
heavily  on  American  publications  for  information  on  an 
American  invention  which,  in  its  service,  has  been  more 
highly  developed  here  than  anywhere  else.  The  work  is 
voluminous  and  not  particularly  easy  reading,  since  the 
author  has  proceeded  largely  on  the  scheme  of  presenting 
extracts  from  original  papers  rather  than  to  digest  them 
for  his  own  story.  Such  a  work,  it  should  be  noted,  is 
undoubtedly  of  much  greater  value  abroad  than  American 
readers  will  readily  ap])reciate — due  of  course  to  the 
greater  familiarity  here  with,  and  the  accessibility  of, 
historical  papers  on  the  telephone. 


The  author  gives  first  some  of  the  attempts  that  i)re- 
ceded  BelFs  and  then  the  details  of  his  i)rogre.ss  aiid  final 
success.  As  might  be  expected,  the  larger  part  of  the 
book  is  descriptive  of  the  evolution  of  the  modern  ex- 
change system — as  individual  pieces  of  apparatus  and  as 
assenil)lcd  equipment.  Finally  the  book  di.sclo.ses  the 
development  of  rates,  effects  on  industry  and  government 
control  and  ownership.  Data  on  the  telephone  develop- 
ment of  iin])ortant  world  cities  are  ap])ended,  as  of 
Jan.  1,  191  1. 


[.So  far  as  i)0ssible  the  name  of  each  publisher  of  l)Ooks  or 
pamphlets  listed  in  these  columns  is  given  in  each  entry.  If 
the  book  oi-  pamphlet  is  for  sale  and  the  price  is  known  by 
the  editor,  the  price  is  stated  in  each  entry.  Where  no  price 
Is  given  it  docs  not  necessarily  follow  that  the  book  or  pam- 
phlet can  be  olitained  without  cost.  Many,  but  not  all,  of  the 
pamphlets,  however,  can  be  secured  without  cost,  at  least  by 
inclosing  postage.  Persons  who  arc  in  doubt  as  to  the  means 
to  be  pursued  to  obtain  copies  of  the  publications  listed  in 
these  columns  should  apply  for  information  to  the  stated  pub- 
lisher, or  in  case  of  books  or  papers  privately  printed,  then 
to  the  author  or  other  person  indicated  in  the  notice.] 

AMERICAN  PUBLIC  HEALTH  PROTECTION— By  Henry 
Bixby  Hemenway,  A.M.,  M.D.,  author  of  "The  Legal  Prin- 
ciples of  Public  Health  Administration,"  etc.  Indianapolis, 
Ind.:  The  Bobbs-Merrill  Co.  Cloth;  5x8  in.;  pp.  283.  $1.25 
net. 

CIRCULAR  COVERED  SERVICE  RESERVOIRS— By  William 
Morris,  M.  Inst.  C.  E.  [Excerpt.  Minutes  of  Proceedings 
of  the  Institution  of  Ci\il  Engineers,  Session  1914-i5. 
Part  I.]  London,  England:  The  Institution.  I'apcr;  6x9 
in.:   pp.   15;   11    illustrations. 

CONCRETE  ON  THE  FARM  AND  IN  THE  SHOP— By  H.  Colin 
Campbell,  Contributing  Editor  to  the  "Cement  World"  anr": 
"American  Carpenter  and  Builder,"  Member  of  Editorial 
Staff  of  "Farm  Engineering."  New  York:  Norman  W. 
Henley  Publishing  Co.  Linen;  5x7  in.;  pp.  149;  51  illus- 
trations.    75c. 

EXPLOSIVES  FOR  SHALE  AND  CLAY  BLASTING— Wilming- 
ton, Del.:  E.  I.  du  Pont  de  Nemours  Co.  Paper;  6x9  in.; 
pp.  38;   31  illustrations. 

FIRST  REPORT  OF  THE  COMMITTEE  ON  CIVIL  SERVICE 
OF  THE  SENATE  OF  THE  STATE  OF  NEW  YORK,  1916— 
Albany,  N.   Y.     Cloth;   6x9  in.;   pp.   933. 

FIRST  ANNUAL  REPORT  OF  THE  PUBLIC  UTILITIES  COM- 
MISSION, STATE  OF  MAINE  (1915):  Vol.  I.  Relating  to 
Public   Utilities — Augusta,   Maine.      Cloth;   6x9   in.;   pp.    445. 

INVAR  AND  RELATED  NICKEL  STEELS— Washington,  D.  C: 
Bureau  of  Standards.  Circular  No.  58.  Paper;  7x10  in.; 
pp.  6S;  illustrated. 

PARKS  AND  PARK  ENGINEERING — By  William  T.  Lyle, 
Assoc.  M.  Am.  Soc.  C.  E.,  Professor  of  Municipal  Engineer- 
ing at  Lafayette  College.  New  York:  John  Wilev  &  Sons, 
Inc.  Cloth;  6x9  in.;  pp.  viii  +  130;  38  full-page  plates. 
$1.25  net. 

THE  PORT  OF  BOSTON — By  Edwin  J.  Clapp.  Ph.D..  Professor 
of  Economics,  New  York  University.  New  Haven,  Conn.: 
Yale  University  I'ress.  Cloth;  6x9  in.;  pp.  xii  +  402;  illus- 
trated.    $2.50  net. 

THE  PRACTICAL  DESIGN  OF  STEEL-FRAMED  SHEDS— By 
Albert  S.  Spencer.  New  York:  D.  Van  Nostrand  Co.  Cloth; 
6x10  in.;  pp.  xv    +    163;  13  folding  plates.     $3.50  net. 

PROCEEDINGS    OF    THE    CITY    MANAGERS'    ASSOCIATION, 
1915 — Niagara  Falls,  N.   Y.:  O.  E.  Carr,  Secretary.     Paper; 
6x9   in.;   pp.   128.      15c. 
Consists    largely    of    personal    experiences    of    the    various 

m,inagers  in  attendance.     A  list  of  some  80  city-manager  cities. 

with   dates  when   the   plan   w-ent   into  operation   and  names   of 

the  nuinagers,  is  appended. 

PROTECTION  OP  INDUSTRIAL  PROPERTY:  Monopolies 
Granted  by  Governments — By  H.  A.  Toulmin,  Jr.,  Member 
of  the  Ohio  Bar.  [Reprinted  from  the  Virginia  Law  Re- 
view. December,  1915.]  Dayton,  Ohio:  The  Author.  Paper; 
7x10   in.;  pp.   16. 

QUANTITY  OF  G.\SOLIN10  NP^CESSARY  TO  PRODUCE  EX- 
PLOSIVE CONDITIONS  IN  SEWERS — By  G.  A.  Burrell 
and  H.  T.  Boyd.  Washinjjton,  D.  C:  Bureau  of  Mines. 
Technical  Paper  No.  117.  Paper;  6x9  in.;  pp.  17;  illus- 
trated. 
A    description    of    tests    and    notes    on    results    appeared    in 

our  issue  of  Nov.  11,  1915,  page  955. 

REPORT  OF  I'ROGRESS  OF  STREAM  MEASUREMENTS  IN 
CANADA  FOR  1914 — Ottawa,  Ont.:  Department  of  the 
Interior  of  Canada,  Irrigation  Branch.  Paper;  7x10  in.; 
pp.  508;  illustrated.     35c. 

STREET-NAME    SIGN.S — Bulletin    20,    Engineering    Extension 
Department,  Iowa  State  College,  Ames,  Iowa.     Paper;  6x9 
in.;  pp.   48;  38  illustrations. 
A  unique  and  interesting  monograph,  based  on  information 

and    illustrations    collected    from    all    over    the    United    States. 

Materials,    design    and    color    of    lettering,    supports,    heights, 

locations   and   other   phases   of  the   subject   are   critically   pre- 
sented.     Some   cost   figures  are  given. 

VALUE  FOR  RATE-MAKING — By  Henry  Floy,  Fel.  Am.  Inst. 
E.  E.,  M.  Am.  Soc.  C.  E.,  Consulting  Engineer.  New  York: 
McGraw-Hill  Book  Co.  Cloth;  6x9  in.;  pp.  viil  +  322; 
illustrated.     $4   net. 
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W&terprooiIli&^  Clares  Kxpc&s^siom^ 
TBT^aft  WtccKs  Roof 

All  iiitiMrstiiij^  instiiiu'o  of  a  tilo  roof  wrecked  by  tliei- 
mill  ex[)iuisi(>ii  iiiid  of  unusuully  eoiiijjlele  ])n)visi()ns  (by 
waterjjroofmij  ine(lioils)  iij^aiiist,  repel itioii  of  Ww  1r(iiil)le 
has  boon  noted  in  the  ease  of  Ijalionitiiries  A  and  i>  of 
tlie  United  Stales  Department  of  Agrieultiire,  Washing- 
Ion,  IX  C.  Owinj^  to  faulty  eonstruetion  the  mof  tiles 
(red  terra  eotta)  Avere  laid  withont  any  repird  lo  ell'eets 
<if  llierni;)!  expansion  and  enntraetion   ( l''i.ir.   1).     As  a  re- 


Ihe    later 

)   have   III) 

ni-ht.) 

the  roof  > 


(iiverin;,^  \v'(!re  done  over  Kniall  areas  so 
pari  of  tlu!  roof  slal)  open  to  the  weatiier 
Xe\t,  a  wateri)roof  meinhrane  was  laid 
lab,  the  clean  concrete  bein;:  mopjx'd  with 


Ti/effibs..  „,,, 

^^  CopeerCap^ji 
noshing  ^"^ 


and 
as  t> 
over 
(;\cr 

hot  bitnniinous  eoni])onnd,  and  saturated  shc'cts  of  cot- 
Ion  diill,  ;!  fl.  scpiare,  In-inf,^  laid  down  with  2-\\\.  laps. 
The  coinponnd  was  blended  hy  the  contractor  so  as  to 
secure  niaxiniuni  eolicsive  and  adhesive  qualities.  Tiiiw 
particular  use  of  a  thin  niend)rane  of  niaxiinuni  plasticity 
was  devised  by  Oscar  ShelTield,  Chief  !']n;,M'ne(;r  of  the 
contractinii;  concern    ("liarutan   System"). 


Expansion  Joint     Membrane 


Detail     of    Gu+ter 
FIG.  1.     DETAILS  OF  ORIGINAL  AND  RELAID  ROOF;    AGRICULTURAL,    LABORATORIES,    WASHINGTON,    D.    C. 


suit  of  the  longitudinal  force  developed,  the  tile  were 
crushed  in  many  places ;  also  the  transverse  expansion 
lifted  the  ridge  tile,  as  shown  in  Fig.  3.  Water  pene- 
trated the  tile  cover  and  ran  down  under  the  copper 
flashing  of  the  cornice.  The  leakage  into  the  building 
grew  worse  and  worse  in  spite  of  employing  every  ex- 
pedient short  of  rebuilding  the  roof.  Finally  in  Novem- 
ber, 1915,  bids  were  asked  for  the  waterproofing  of  the 
slab  and  relaying  the  tile,  and  contract  was  let  to  the 
Masonry  Waterproofing  Co.,  of  Brooklyn,  N.  Y.,  for  a 
trial  section  of  about  an  eighth  of  the  roof.  This  work 
was  completed  in  December  and  has  proved  satisfactory 
under  winter  conditions.  The  sections  will  be  watched 
through  one  summer:  and  if  no  trouble  develops,  the 
entire  roof  of  both  laboratories  will  be  relaid  similarly. 
The  tile  were  strii)ped  off  and  cleaned;  then  the  roof 
slab  was  cleaned  to  a  smooth  surface.      (This  stripjjing 


Tlie  membrane  was  carried  over  tlie  angle  at  the  eaves, 
down  around  the  gutter  and  part  way  up  the  backing 
stone  of  the  cornice,  as  shown  in  Fig.  1.  The  old  copper 
gutter  was  removed  and  the  membrane  placed  directly 
on  the  concrete  and  stone  slabs  of  the  gutter. 

The  tile  was  relaid,  bedded  in  2:1  portland-cement 
mortar,  directly  on  the  membrane.  The  Joints  were 
pointed  with  mortar  colored  to  match  the  tile.  The  gut- 
ter membrane  was  covered  with  2  in.  of  granolithic  finish, 
reinforced  with  wire  mesh  on  the  vertical  face.  At  the 
junction  of  granolithic  gutter  with  tlie  end  of  the  mem- 
brane an  expansion  joint  was  used  to  preserve  the  seal. 

Longitudinally  every  50  ft.  across  the  roof  an  expan- 
sion joint  was  made  by  replacing  a  line  of  ornamental 
tile  with  a  false  tile  of  sheet  copper  having  flanges 
extending  under  the  adjacent  roof  tiles  and  bedded  on 
the   waterproof  membrane,   as   shown   in   Fig.    1.     T]ii.« 


PIGS.   2  TO   4.    ORIGINAL  AND   RELAID   ROOF  OF  AGRICULTURAL  LABORATORIES 
Figs.   2  and   3   show  some  of  the   expansion   troubles.      Fig.   4  shows    in    the    foreground   copper   false   ornanitntal   tiles 
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preserved  Ihe  (irij^nnal  appearance  o(  the  niof.  One  of 
the  false  copper  tiles  was  similarly  nsed  as  a  slidinfi- 
sleeve  joint  cover  in  the  ridge  of  the  roof  opposite  cacli 
longitudinal  expansion  joint. 

Where  the  roof  and  ornamental  tile  join  tlie  ridge 
tiles,  the  joint  is  sealed  with  compound  and  a  grout  plug, 
as  shown  in  Fig.  1.  Below  each  plug  is  a  small  reser- 
voir of  compound.  As  the  roof  contracts,  the  plug  is 
drawn  down  into  the  l)itunien ;  and  as  expansion  occurs, 
the  plug  is  forced  U])ward — the  seal  being  preserved  un- 
der this  movement. 

In  sinking  the  deep  wells  from  which  Hibbing,  Minn., 
.tts  its  water-sujjply  (as  noted  in  Engineerincj  News, 
Apr.  13,  191G,  p.  688)  so  much  difficulty  was  found  with 
boulders  blocking  the  well  casings  that  a  method  was 
evolved  of  shattering  the  stones  with  dynamite  and  re- 
moving the  jiieces  with  a  small  orange-peel  bucket  in  the 
well  casing. 

The  wells  are  24  to  3(5  in.  in  diameter,  from  ^4  to  1% 
mi.  apart,  and  are  scattered  over  a  glacial  deposit  of 
sand,  gravel  and  boulders.  The  boulders  are  of  hard 
granite;  most  of  them  run  in  size  from  1  to  -i  ft.  in 
diameter  and  are  smooth  and  round.  Boulders  are  not 
encountered  near  the  surface,  as  the  first  25  to  40  ft. 
consists  of  fine  sand. 

When  the  boulders  were   first  met  with,  the   drilling 

rigs  were  moved  a  few  feet,  in  the  hope  of  getting  through 

the  drift  easily.     ]\[oving  the  derricks  and  resetting  tlie 

'LI'S   required   two   or   three   days,   and   frequently   new 

"  udders  were  struck. 

The  contractors  then  tried  shooting.  The  casing  screen 
was  made  of  %-in.  boiler  steel  to  withstand  the  blasts; 
'11  the  bottom  a  I^x8-in.  steel  band  was  shrimk  on.  Oc- 
'  asionally  the  shots  were  too  deep  and  heavy,  and  tlie 
-creen  was  so  damaged  that  it  had  to  be  pulled  and 
drilling  started  with  new  material. 

After  much  experimenting  it  was  found  most  success- 
liil  to  place  small  shots  against  the  boulders,  an  eighth 
"i  a  stick  of  dynamite  being  used  about  G  in.  below  the 
a  sing  and  as  close  to  the  rock  as  possible.  Often  it  was 
necessary  to  shoot  many  times  before  a  boulder  would  be 
-battered  enough  to  be  taken  out  through  the  casing  by 
the  bucket.  Where  a  small  boulder  was  not  too  far  un- 
der the  edge  of  the  casing,  it  frequently  could  be  shot 
i>ut  and  turned  over  so  that  the  bucket  could  grab  it. 
For  this  work  it  was  necessary  to  use  a  guide  near  the 
bottom  to  keep  the  casing  straight  and  then  to  shoot  all 
the  way  around  the  edge  of  the  screen.  Some  days  it 
would  be  necessary  to  set  off  150  shots  and  the  day's 
progress  would  be  only  1  ft.  sinking. 

When  the  boulders  were  so  large  that  an  oiitside  sliot 
would  have  no  effect,  a  hole  was  drilled  in  5  to  8  in. 
and  a  small  shot  set  oft".  A  little  dynamite  thus  used 
would  i)reak  up  any  boulder  in  pieces  small  enough  to 
iie  taken  out  through  the  casing. 

In  shooting,  the  casing  was  weighted  down  with  a  bin 
^  ft.  square  filled  with  rock.  Tlie  bucket  was  a  12-in. 
plunger  orange-peel  which  had  been  previously  used  for 
l:ailing  out  sand,  gravel  and  small  stones.  The  dyna- 
niite  was  of  60%  strength.  The  contractor  for  the  well 
inking  was  the  Lane  &  Bowler  Co.,  of  Houston,  Tex., 


't|H 
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ORANGE-PEEL,   BUCKET    WITH    BOULDER 
Boulder   9x12x18   in.     Depth   45   ft.     Casing  24   in. 

which  firm  furnished  the  well  and  pumping  equipment. 
Burns  &  McDonnell,  of  Kansas  City,  Mo.,  handled  the 
cngineerin<j  features  of  construction. 
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Concrete-slab  bridges  of  2  to  20  ft.  span  on  state-aid 
roads  in  Ohio  will  in  future  be  built  according  to  the 
sketch  and  table  given  herewith.  The  width  on  which 
wheel  loads  distribute  is  defined  by  a  formula  stated  in 

the  notes  followiii;f  the  table. 

STANDARD    DIMENSIONS    AND    REINFORCEMENT    FOR 

FLAT-SLAB    CULVERTS    AND    BRIDGES 

(Ohio  State  Highway   Department) 


Road  Mefai^ 


4-=^- 


-4T 


As  per  Table 

■1    tw-5ars, 
l?"C.  toC. 

Thickness 
(7.T  per  Table 

, Spacing   of 

Bars, 

In. , 

Moment 

Span. 

ThickneR.s, 

% 

% 

■>4 

% 

1,000 

Ft. 

In. 

In.  Sq. 

In.  Sq. 

In.  Sq 

In.  Sq. 

Lb. -Ft. 

2 

f, 

6 '/a 

2.06 

3 

6 

C 

2.82 

4 

6 

3.38 

^ 

51/2 

3.80 

K 

7 

3.99 

7 

8 

5 

■Jii 

4.74 

S 

8 

4 

6V2 

5.52 

9 

9 

4 

eva 

6.45 

10 

9 

3',i 

51^ 

7% 

7.32 

11 

10 

5% 

7% 

8.40 

12 

10 

5 

7 

9.38 

L! 

11 

5 

6»^ 

10.63 

11 

11 

1V2 

fi 

11.69 

ir, 

12 

4 

6 

s" 

13.15 

16 

12 

5 ',4 

7% 

14.35 

17 

13 

5V4 

7% 

16.03 

is 

13 

5 

6% 

17.34 

19 

14 

5 

6% 

19.28 

20 

14 

4% 

6 

20.75 

Assumptions:  Unit  stresses — Concrete,  750  lb.;  steel.  16,000 
lb.  Loads — Dead-load  =  Weight  of  slab  +  100  lb.  per  sq.ft  ; 
Live-load  —  15  tons  on  two  axles  10-ft.  centers  6-ft.  gage, 
two-thirds  load  on  rear  axle;  Impact  r_  },  live-load.  DIstribu 
tion:  p  =  (42  —  4S)  for  spans  of  6  ft.  or  less,  and  p  (20  — 
0.4S)  for  spans  greater  than  6  ft.,  where  p  —  percentage  of 
one  whoel-load  which  is  considered  to  be  carried  by  1  ft. 
width  of  slab  as  a  concentrated  load  at  midspan.  and  S  = 
clear  span  in  feet.  Bars  are  to  be  placed  two  diameters  from 
center  of  bar  to  bottom  of  slab. 

The  table  was  drawn  up  by  John  K.  Chamberlin,  bridge 
engineer  of  the  State  TTighway  Department,  under  Clinton 
Cowen,  Commissioner  of  lligliways.  It  is  one  of  a  consid- 
erable number  of  standard  sheets  for  roadwork.  This 
particular  table  was  adopted  during  the  past  month. 
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£rectim^  Ma]lI-Coii:&stlrtuicttios& 
IBtuiilldlaimgJs  nira  Wairatler 

The  crrclion  nf  ii  Uiiililiiij;-  i)\'  tlic  tiinluT  in  ill-roiist  rii<-- 
(ioii  l\|n'  iliiriii^;'  lln'  wiiUcr  is  slinwii  in  llir  arcMUii  |i;ni\ - 
ili^  vii'W,  llif  |ilm-iii^'  uf  llic  hi'ii\\  IiiiiIht  I  raiiiiM;,^  jiml 
floors  l)i>iii^  i-jirrii'd  on  i-vtii  wlicii  llic  wcmIIici-  was  loo  colil 
for  layiiii;  lirick.  'I'lu-  colmiins  aiid  i^inlcis  lui-  tlic  sccoikI 
and  tliird  floors  wi-rc  Uraci'd  in  placi',  and  Ilic  laniiniilcd 
tloorin>;'  was  laid  ujion  tlu'  i^irdcrs.  'i'lu'  \  icw  shows  llir 
hnurd  loniiiorary  supports  at  tlu!  ends  of  Ihc  ^irdcis  and 
jiio   ti'ni|)orar_v    |)latr   inslalK'd    lo  carry    the  ends  of   Ihc 
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Icrininal   >laliiin.  at    Canal   and 


ERECTING   THE   TIMBER   FRAME   OF   A   MILL-CONSTRUC- 
TION BUILDING  IN  ADVANCE  OF  THE  BRICK  WALLS 

flooring.  The  structure  is  a  four-story  building  for 
the  Central  Bay  Manufacturing  Co.,  the  architect  for 
which  was  S.  Scott  Joy,  of  Chicago.  It  is  one  of  several 
buildings  of  the  timber  mill-construction  type  which 
have  been  built  at  Chicago  during  the  past  winter. 


Se^^OS'  SiSac 


The  construction  of  the  new  union  station  at  Chicago 
involves  a  large  amount  of  preliminary  street  and  sewer 
work,  most  of  which  is  done  under  difficulties  incident 
to  busy  city  streets.  Three  views  of  interesting  por- 
tions of  this  construction  work  are   shown  herewith. 

Fig.  2  is  a  view  of  the  construction  of  the  12-ft.  horse- 
shoe-section outlet  sewer,  Avliich  has  to  be  carried  around 
the  station  property  instead  of  running  across  it  to  the 
river  {Engineering  Nexvs,  Feb.  3,  1916).  The  view  is 
looking  north  in  Canal  St.,  and  at  the  left  is  the  Clii- 


cago  iV    \ni  ili\ii,-.|crn 
Madison  St. 

A  icvoKing  sicani  .-ln>\i|  in  llic  ticii(li  is  making  tiu; 
scdiiid  cut  for  llic  ;,'radc  nf  Ihc  hulloin  of  llic  scwcm" 
iiiid  i>  liiadiiii;  Ihc  iiialciial  iiilo  diiiii|i  wa^Mnis  in  tlic; 
>liccl.  During  pari  of  the  work  the  loaded  wagons  wore 
dii\cii  hack  o\i>r  the  coin|ilcti'<l  section  of  tll(!  S(;wer  to 
linidi  the  hacklilliiig  and  raise  the  street  lo  its  now 
.made.  This  part  uf  the  slrccl  (at  the  left)  is  sllowil 
at  Ihc  old  grade,  hut  the  sidewalk  is  on  the  new  grade. 
'i'liis  sidewalk  forms  the  top  of  a  |)ublie-utility  gallery 
(I'.'iii/iiiccriii;/  Xcirs,  Dec.  K!,  1!)1."J).  The  concrete  wall 
at  Ihc  right  is  Ihc  houndary  of  tlu;  station  pro])erty  and 
was  huilt  ill  a  iiarmw  deep  Ireiicli  hcl'ore  the  excavation 
of  Ihc  trench   for  the  sewer. 

Concrt'te  is  mixed  at  a  plant  north  of  Madi.son  St.  and 
spouted  through  a  long  sus|)en(led  cliuli!  (Engineering 
News,  Feb.  '.i).  For  some  ])ortions  it  was  diverted  into 
Itranch  pi])es  leading  to  the  forms;  for  other  ])ortions  it 
was  delivered  to  a  huppcr  for  loading  wheeled  carts  that 
were  dumjicil  into  llic  funnel  heads  of  flexible  telescope 
pipe  chutes.  W'licn  the  work  was  near  the  coiierC'ting 
plant,  the  elevator  bucket  duin|icd  directly  into  one  of 
these  pipes,  whiili  was  extended  up  llic  tower,  while  its 
lowei'  end  connected  with  an  inclined  open  chute  or 
trough. 

Where  the  sewer  crosses  under  Madison  St.,  drifts 
were  driven  and  heavy  limhcriiiLr  ]iut  in,  with  steel  gir- 
ders to  carry  the  roadway  and  car  tracks.  The  side- 
walk was  carried  over  the  trench  by  an  old  plate  girder 
laid  on  its  side.  Tlic  excavation  of  the  core  was  done 
from  one  side,  small  steel  dump-cars  removing  the  ma- 
terial and  dumping  it  as  backfdl  over  the  completed 
part  of  the  work. 

At  the  right  in  Fig.  2,  where  the  two  men  are  holding 
the  reinforcing  hoop,  is  the  top  of  an  incline   (parallel 
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FIG.    1.     ItAlcilNG   THE   UKA]')-.   . -r    >  .\:n.i.1^   ST.,   AT   THE 
UNION  STATION,  CHICAGO 

Roadway   at   old  elevation;   sidewalks  and   manholes   at 
new   elevation 

with  the  street)  leading  down  to  the  level  of  the  railway 
tracks  in  the  present  union  station.  This  is  for  ex- 
press and  mail  wagons,  and  a  temporary  bridge  was 
thrown  across  the  cut  to  avoid  interrupting  this  traffic. 

Fig.  3  is  a  view  of  the  same  work  looking  south.    The       ' 
sidewalks  are  at  the  new  elevation,  that  on  the  left  being 
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FIGS.   2   AND   3.     BUILDING  A   12-FT.   SEWER   AND   CHANOTNG  THE  GRADE  OF  CANAL  ST.    CHICAGO    FOR 

NEW  UNION  STATION 
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of  pliiiik  mill  Mii)|)tiitc(l  1('iii])(iriiiily  ami  liial  uii  the  ri;_'lil 
hoiiifj  ])L'rmiuifiitIy  Idcaliil  mi  l(i|>  nf  ihc  ulilily  ;^allcn-. 
Tlif  slu'ltiT  oMT  ihr  shirwalk  at  llir  ri;^lit  I.-  at  a  new 
and  tciiiporarv  lm^f;aj,'i'-ilrli\('ry  iilatrnnn.  with  rlcxator.s 
ill   till'  sidewalk. 

Till'  ,><tri'i't  has  now  hci-n  (illt'd  to  liif  new  eU'valion 
at  this  i)oiiit.  with  ])avi'd  iiicliius  in  linlii  directions  to 
the  old  elevation,  so  as  to  I'acililatc  tlic  handlin.;  of 
I)a<,''^'a<:e  wa.iroiis  duriiiL;-  the  coiistriirtioii   of  the  slatioii. 

On  the  cxtn'mc  Icl't  aiT  the  lidinn  and  di]i|icr  handle 
of  the  -trcani  sJinNcl,  and  hctwci'ii  thcM'  and  tlie  hack- 
llllini:  ihr  M'wiT  is  in  \arious  sta.ycs  of  const  I'nctinn. 
AIoii,l;'  the  coiieietc  iioiindaiT  wall  arc  sonic  t\\'  the  telc- 
.si'oi)ii'  eluites  for  eoiierctiiii;'. 

The  .sewer  and  utility  j;allery  were  built  hy  the  W. 
J.  Newman  Co.,  Chicago.  The  work  was  done  aecord- 
ing  to  the  city's  plans,  hut  will  he  paid  for  by  the  Chicago 
Union  Station  Co.,  a.s  it  was  necessitated  hy  the  construc- 
tion of  the  station.  Thomas  Hodd.  Pittsburgh,  Penii. 
(Chief  Engineer  of  tlu'  Pennsylvania  Lines),  is  Chief 
Engineer  of  the  company;  A.  .1.  Ilamnioiid,  Chicago, 
is  Assistant  Engineer  m  direct  charge  of  the  work. 


Water  lifts  of  the  chain-and-bucket  type  are  used  to  a 
considerable  extent  in  Western  irrigation.  About  800 
such  lifts,  under  the  name  "Famous  Water  Elevator," 
have  been  installed  in  the  last  few  years  by  a  Denver 
manufacturer.  These  lifts,  shown  in  the  accompanying 
illustrations,  are  made  with  galvanized-iron  buckets, 
ball  and  roller  bearings,  and  friction  drive,  in  sizes  of 


'-'■'•"  lo  I, <)()()  ;^al.  per  inin.  cajiacity  (rc(|uiriiig  wells  4 
ft.  to  7  ft.  in  diameter).  Tiiey  have  been  made  to  oper- 
ate with  lifts  as  high  as  Pir)  ft.  In  one  plant  now  in 
operation  a  20-hp.  gasoline  engine,  in  the  altitude  of 
Colorado,  raises  000  gal.  jjcr  min.   PJ.")  ft. 

Fig.    2    shows    an    interesting    installation    for    rais- 
ing water  out  of  the  low-level  main  canal   into  higlier- 


I'lGS.    1   AND  -2.     CHAIN  AXD-BUCKET   AVATER    ELEVATOR 

Fig.  1  (Upper  View) — Engine-driven  unit  on  irrigation 
pro.iect.  Pig.  2  (Lower  View) — Elevator  driven  by  home- 
made waterwheel 


FIG.    3.     DETAILS    OF    COLE    WATER    ELEVATOR 


level  laterals.  The  power  is  a  liome-made  undershot 
waterwheel  at  a  small  drop  in  the  main  canal.  This 
device  raises  450  gal.  per  min.  to  a  12-ft.  elevation. 
AVindmill  drives  also  have  been  used  to  some  extent. 

This  machine  has  not  been  exploited  for  drainage 
pumping  and  contractors'  use,  although  debris  has  lieen 
iiandled  without  serious  trouble.  The  elevator  is  light 
and  easily  taken  apart  for  transportation. 

The  device  was  developed  by  Henry  Cole  and  certain 
features  are  patented.  It  is  made  by  the  Famous  Water 
Elevator  Co.,  Denver  (A.  J.  Cole,  General  Manager). 

On  many  Hawaiian  sugar  plantations  where  irrigation 
is  a  necessity  the  soil  conditions  are  such  as  to  require 
lining  of  ditches.  In  this  work  much  experimenting 
has  been  done  with  various  kinds  of  plaster  and  cement 
linings,  among  the  latter  being  gunite,  or  cement  mortar 
applied  with  the  cement  gun.  In  a  report  to  the  Ha- 
waiian Sugar  Planters'  Association,  A.  W.  Collins,  engi- 
neer of  the  Maui  Agriculture  Co.,  gives  some  data  on  the 
cement  gun  for  such  service. 

The  ditches  are  first  roughly  trimmed  and  ordinary 
chicken  wire  then  fastened  to  the  sides  and  bottom  Avith 
nails  or  staples.  Where  the  surface  is  uneven,  it  is 
brought  to  plane  by  mudding.  On  this  wired  surface  a 
thin  coat  of  mortar  is  applied  with  the  cement  gun. 

A  specific  case  of  such  work  is  described  by  Mr. 
Collins  as  follow^s: 

We  have  finished  2%  mi.  of  open  ditch  and  three  short 
tunnels,  their  respective  lengths  being  250,  400  and  750  ft. 
The  outfit  has  been  entirely  satisfactory,  and  very  good  results 
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have  been  obtained.  On  our  larger  ditch  we  have  averaK:<'<l 
about  100  ft.  per  day,  a  running  foot  being  equivalent  to  IS 
sq.ft.  All  the  labor  on  the  job  has  been  under  contract,  vary- 
ing on  this  larger  ditch  from  15  to  20c.  per  lin.ft.  This  cost 
covers  mudding  where  the  section  is  uneven,  wiring,  man  for 
nozzle,  men  mi.xing  sand  and  cement  and  supplying  the  gun. 
a  helper  for  the  engine  and  all  labor  for  moving  the  outfit. 

The  tunnel  work  has  given  us  a  good  line  on  what  is  pos- 
sible with  the  gun.  In  all  three  tunnels  the  engine  and  gun 
have  been  at  least  100  ft.  from  the  end  of  the  tunnel.  This  in 
the  long  tunnel  would  make  an  S.')0-ft.  delivery  pipe  or  hose 
from  the  gun  to  the  nozzle.  Working  at  this  distance,  how- 
ever, diminishes  the  outi)ut  considerably,  since  the  air  motor 
cannot  be  run  wide  open,  as  when  working  nearer.  This 
means  less  material  delivered  to  the  discharge  pipe  and  con- 
sequently less  work. 

The  following  is  the  record  of  eoniplete  eo.st  of  work 
for  a  period  of  five  weck,s  on  a  ditcli  of  18  sq.ft.  of 
surface : 

Labor,  2.600  lin.ft.  at  15c $390.00 

Cement,   270   bbl.   at   $3.50 1.295.00 

Sand 100.00 

Gasoline,  870  gal.  a(  22c 191.40 

Wire   mesh,    5,200   ft.    (G   ft.)    at   4c 208.00 

Wire   mesh,    2,600   ft.    (4    ft.)    at    3c 78.00 

Superintendence    150.00 

Incidentals    100.00 

Cost   of   2,600   lin.ft.  =  46,800    sq.ft $2,512.40 


He"w  Idl©^  Sua  Waimdlows 

A  novel  scheme  in  metal-window  construction  is  to  be 
noticed  in  the  equipment  being  installed  in  the  new  Frick 
Building  at  Pittsburgh.  The  new  window  cannot  be 
■■  ailed  double-hung,  casement,  pivot  or  balanced.  It  is  a 
■n<tinct  departure  from  all  previous  designs. 

The  window  is  framed  of  special  rolled-steel  sections, 
-iiown  in  Fig.  2,  and  is  divided  vertically  into  two  equal 
[  ts.    The  halves  are  hinged  vertically,  and  each  half  is 


\ 


siii)p()rled  iit  top  and  hottom  by  a  swinging  arm  pivoted 
on  a  stiff  verti('al  center  l)ar.  A  single  iiinged  liandle 
on  one  of  the  leaves  enables  a  person  to  adjust  the  window 
to  any  open  position,  and  tliis  handle  liooks  over  a  catch 
on  the  center  bar  to  lock  closed.    Tlierc  is  a  simple  notched 


Inside    Elevation 


Vertical  Sec+i6n 
FIG.   2.     DETAILS  OP  THE  BROWNE  WINDOW 

plate  on  the  sill  frame  swinging  over  to  engage  the  corner 
of  one  leaf  and  to  hold  the  window  in  any  position.  There 
are  no  loaded  sliding  parts  except  the  hinges,  and  the 
window  is  easily  operated. 

The  advantages  in  securing  maximum  light  and  air 
and  the  ease  of  cleaning  both  sides  of  the  glass  are  appar- 
ent. Bj^  the  general  use  of  heavy  felt  packing  strips  and 
care  in  shaping  the  rolled-steel  sections  the  window  has 
been  made  highly  weatherproof. 

A  sample  window  is  reported  to  have  successfully  passed 
the  fire-and-water  test  of  the  Underwriters'  Laboratories. 
Various  wind,  rain  and  dust  tests  have  been  made — not- 
ably in  the  Woolworth  Building  tower  in  Xew  York  City 
and  by  the  architects  of  the  New  York  Telephone  Co. — 
and  the  reported  results  are  superior  to  those  .secured  with 
I'amiliar  designs.  This  window  is  the  invention  of  E.  B. 
IJrowne,  of  Eichey,  Browne  &  Donald,  Inc.,  ornamental 
metal  workers,   Maspeth,   E.    I. 
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FIG.    1.     A   NEW    IDEA    1  .\    WINDOW.S 


\  liallnMteil  Trnek  on  n  I'aveil  Vindiitrt  is  an  emergency  ar- 
i:ingiinent  cniployid  by  the  Des  Moines  City  Ry.  for  crossing 
the  Seventh  St.  viaduct  at  Des  Moines,  Iowa.  It  is  a  rein- 
forced-concrcte  structure  with  brick  paving  between  the 
'urbs,  but  the  concrete  floor  was  built  with  slots,  or  recesses, 
for  tracks  to  be  laid  in  future.  The  South  Des  Moines  cars 
crossed  an  old  wooden  bridge  at  First  St.,  but  this  was  car- 
ried away  by  the  ice  in  February.  To  reopen  communication, 
a  single  track  was  laid  over  the  Seventh  St.  viaduct,  being 
placed  at  one  side  of  the  roadway,  with  ballast  Just  clear  of 
the  gutter.  The  cinder  ballast,  retained  by  plank  curbs, 
carries  a  track  construction  of  ties  and  T-rails.  It  is  in- 
tended to  lay  the  permanent  double-track  line  over  the  via- 
duct  this  year.     This  is  part  of  extensive  improvements  con- 
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(<'in|il:iti<il.  lln-luilliiK  n  few  rxtonHidii.x.  'I'll.-  k  i  ladi-  pnrllnii 
ul'  the  track  In  tlx'  I>iimIii<'Hh  (llxtilrt  Ih  to  hr  kImUI,  iiikI  IIic 
(■(iiitiaot  for  tlilH  work  hn«  lioi'H  It't  to  tlu'  North  Aiiwrlciiii 
('oiiHtruc-tlon  Co.  W.  I-.  Wllnon  Ih  Clilof  I'^nnlm-iT  for  tlin 
IH-tt  Moin.'s  ril,\    ItiilUva.v   Ci>. 

KiMitiiiuilcnl  i>l<-«ho(l  of  lliilldlnu;  HftnliiliiK'  Willi — A  iiovfl 
iiH'thoil  proviMl  clH'upr.st  for  IjulhlliiK  a  (IllUcult  rotalnliiii  wall 
at  Kosfhwitz,  near  DrcHtleii,  Gt>rinaiiy,  iiccoriUnK  to  a  iloHcrlp- 
tlon  liy  Professor  Hilliin,  In  "Arnilorter  Uoton"  of  March,  I'.lUi. 
The  hill  Is  compact  sand,  hut  In  (lrlvln»r  a  tunnel  Ihrounh  It 
some  iO  yr.  a>;o  there  were  trouhli-some  slides,  and  on  this 
account  It  was  thouRht  risky  to  excavate  for  the  new  ao- 
rt.  relalnhm'  wall  and  hacklUI  l.ehiiid  the  llnlshed  wall.  Heavy 
sliorlnn  would  have  heen  riqulrcMl  with  this  method  of  cnn- 
structlon,  evUlently.  One  of  the  bidders  proposed  to  construct 
alternate  sections  of  the  wall  in  sheeted  jjlts  before  excavating 
In  front  of  the  wall,  and  his  hid  under  this  method  proved 
low.  I'lts  5  ft.  square  were  dutj  as  sketched,  1',/.  ft.  apart,  with 
horizontal  sheeting  carefully  placed  as  iliKjilnn  proceeded. 
These  pits  weie  concreted,  the  sheetlnj?  heinK  removed  as 
the  concrete  was  rammed  in.  The  jilers  so  built  went  down 
a  foot  or  two  below  the  general  footiiiK  level  of  the  wall. 
.\nKle-lron  chases  were  concreted  In  the  rear  corners  of  the 
piers.  Then  the  ground  In  front  was  excavated  and  the  piers 
braced  by  rakers.  Then  the  earth  between  piers  was  duK 
away,  breast-boards  were  set  in  the  chases  of  the  i)leis  to 
hold  the  face,  and  .Tt  the  same  time  all  voids  hack  of  the 
boards  were  packed  with  earth.     Thereupon  front  forms  were 


Plan  showing  Piers 
concre+ed  in  Pi+& 


U-4.9'  ■>^4.^0'  >^  4.9'  -'-A 
Shee+ing  be+ween  Piers 


5e&+ion   of   Slope 
5ec+ion  of  Wall 

RETAINING  WALL  BUILT  BY  SINKING   PIERS  IN   PITS 

set  up,  and  the  wall  was  concreted.  The  new  concrete  was 
bonded  to  the  piers  by  roughing  the  contact  faces  of  the  old 
concrete  and  by  placing  some  horizontal  reinforcement,  as 
sketched,  tied  back  to  the  angle  irons  by  rods  which  were  put 
under  initial  tension  by  wedges.  E.  H.  Metzner  was  the  con- 
tractor  who   devised   this   method   and   carried    it   out. 

Transportin;;  Reiiiforced-Coiierete  I'ipe  by  Rolling — In 
the  double-tracking  of  the  Atchison,  Topeka  &  Santa  Fe  Ry., 
Coast  Lines,  from  Albuquerque  to  Seligman  considerable 
reinforced-concrete  pipe  in  sizes  24  to  48  in.  in  diameter 
was  used  for  culverts.  The  grading  work  was  done  by  con- 
tract, but  the  culverts  were  furnished  and  placed  by  the 
railway  company.  Much  of  the  second  track  is  on  new  loca- 
tion, distant  from  the  old  line.  Handling  the  heavy  4-ft.  sec- 
tions of  4S-in.  pipe  over  mountain  roads  to  get  the  culverts  in 
place  ahead  of  the  grading  was  a  problem.  The  smaller  sizes 
were  handled  by  wagons,  but  for  transporting  the  large  pipe 
a  more  feasible  method  was  devised  by  V.  C.  Proctor,  General 


Strap  fighfened  by  Bolt 
V  Ti/rnbuck/e- 


I'oic man  of  llrldKCH  i\nd  IlulldlnKH.  who  was  In  dirict  charK« 
of  till-  work.  Tliir  BcctlonH  of  pipe  were  cleated,  as  shown  In 
the  accompiinyinK  Hketch;  the  clentH  were  held  ut  the  cndH 
ly  meuiiH  of  two  Htoel  liandH  or  ntraiis  tiKhtened  by  ii  turn- 
.nukl<!  or  bolt.  Axle  stubH  wen-  Insi'iled  In  the  ends,  and  a 
waKon  pide  was  attached.  A  pair  of  horses  <jr  mules  wan 
hitched  to  the  pipe,  and  It  was  easily  rolled  over  steip  moun- 
tain mads  without  n-ceivln^  the  least  Injury. 

lint  iiimrtlH  on  Slilp'N  ('nlilrn — The  llluKtratiiin  shows  how 
the  mooring  lines  of  ships  docklnx  In  New  Orleans  arc  pro- 
teilcd  aMainst  the  danger  of  belnn  us<-d  as  mailways  by  rats, 
which    may    cany    plague    or    similar    diseases    from    tropical 


i;AT  GL'AKD.S  ON  SHIP'S  MOORING  LINIOS 

countries.  A  city  ordinance  requires  that  ships  from  such 
ports  must  place  guards  on  their  mooring  lines  in  such  way 
as  to  prevent  rats  from  jumping  to  the  dock.  The  rat  guards 
shown  in  the  picture  are  of  galvanized  iron,  one  being  strung 
over  each  rope. 

Chart  for  AVind-Pressure  Formulas  —  A  polar  coordinate 
chart  similar  to  the  one  published  on  p.  32f  of  the  Feb.  17 
issue  of  "Engineering  News"  has  been  used  for  some  time  in 
the  drafting  room  of  R.  A.  Skelton  &  Co.,  Moorgate  Station 
Chambers,  E.  C,  London,  England.  This  chart,  reproduced 
herewith,  is  based  on  Duchemin's  formula  for  30  lb.  per  sq.ft. 
on  a  vertical  surface,  stating  proportional  values  for  other 
pressures.  The  vertical  and  horizontal  components  of  the 
normal  pressure  can  be  read  directly  by  means  of  a  square. 
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TRANSPORTING   A   SECTION   OF   REINFORCED-CONCRETE 
PIPE  OVER  MOUNTAIN  ROADS 
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In  fire-proteotiou  work  it  is  not  nearly  so  hard  to  know 
wliat  to  do  as  to  get  the  people  to  do  it.  Many  funda- 
mentals have  been  established  and  constantly  repeated 
demonstrations  should  prove  their  truth.  Unfortunate- 
ly— as  in  the  human  parallel — experience  must  be  per- 
sonal. The  boy  does  not  learn  from  his  father's  mistakes. 
Each  city  must  go  through  its  own  ordeal  by  fire. 

The  disastrous  conflagrations  of  March  21  and  22 — 
noted  elsewhere  in  this  issue— ran  true  to  form.  In  no 
one  of  the  three  cities  laid  waste  could  the  inspecting 
engineer  point  out  any  lesson  which  had  not  already 
been  emphasized  in  some  previous  holocaust ;  in  each  one 
of  the  three  there  were  long  known  defects,  the  correc- 
tion of  which  would  have  prevented  or  reduced  the  fire 
loss. 

The  three  fires  had  more  in  common  than  the  date  of 
their  occurrence.  They  were  all  in  mixed  residence  and 
liusiness  districts ;  in  no  one  was  there  any  great  con- 
jvstion  of  buildings;  in  no  one  was  a  lack  of  water  the 
main  cause  of  the  spread  of  the  fire;  in  all  there  was 
a  high  to  violent  wind  blowing  which  in  each  case  car- 
ried brands  onto  near  or  far  shingle  roofs,  thus  con- 
[  ributing  more  than  any  other  factor  to  the  spread  of 
ilie  fire. 

In  cities  of  the  age  and  size  of  Nashville  and  Augusta 
universal  fireproof  construction  of  the  best  type  cannot 
H'  expected.  It  will  only  be  an  occasional  building  that 
will  resist  or  even  contain  an  inside  fire  discovered  too 
late.  But  in  the  light  of  experience  it  is  not  too  much 
to  expect  that  the  conflagration  hazard — :the  danger  of 
communicated  fire — will  be  reduced  by  the  easy  precau- 
tion of  preventing  shingle  roofs  and  open  foundations. 
Frame  walls  are  dangerous,  of  course,  but  they  do  not 
offer  the  easy  lodgment  of  brands  of  the  roof  or  the 
unobserved  floor  ignition  of  the  open  foundation. 

All  of  this  is  an  old  story  to  the  fire-protection  man, 
as  are  the  other  facts  brought  out  in  the  three  Southern 
fires — such  things  as  the  loss  of  foreign  engine  efficiency 
due  to  non-uniform  couplings,  the  uselessness  of  incom- 
plete fireproofing,  and  the  impediment  of  a  cotton-bale 
clogged  street.  Possibly  the  coincidence  of  the  lessons 
may  be  impressive  and  add  emphasis  to  long  established 
truths.  , 


Tests  of  a  ;U),000,000-gal.  centrilugal  water-works 
pumping  unit  in  Montreal  were  reported  in  Engineering 
News  of  April  27,  apparently  showing  a  duty  equal  to 
that  of  the  best  triple-expansion  pumping  engine.  Such 
an  attainment  was  then  sup])orted  by  the  reported  data, 
but  now  the  manufacturers  of  the  unit  state  that  they  did 
not  claim  the  attril)uted  achievement;  the  trouble  was 
that  their  computations  of  "duty"  did  not  agree  with  the 
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})roviously  accepted  ])racti(e  of  rcixirling  water-works 
engine  trials. 

The  reports  received  on  tests  of  this  unit  showed  a 
duty  of  l(i8.;j  ft.-lb.  per  1,000  lb.  of  steam  (140°  gage  and 
100°  F.  superheat).  In  accordance  with  recognized 
practice  this  corresponds  to  gross  heat  input.  Deducting 
the  heat  rejected  by  the  turbine  as  well  as  the  somewhat 
meager  data  in  this  case  permitted,  the  net  duty  seemed 
to  be  about  168  ft.-lb.  per  million  B.t.u.,  which  would 
have  been  a  little  better  than  the  Bissells  Point  engine  in 
St.  Louis  had  done.  For  commercial  reasons,  it  is  stated, 
the  makers  reported  a  "duty"  per  1,000  lb.  of  steam 
after  crediting  the  unit  with  an  amount  of  steam  corre- 
sponding to  the  heat  rejected,  so  that  their  figures  arc 
not  what  the  term  implies  in  accordance  with  standard 
])ractice.  The  reported  figures,  therefore,  meant  not  the 
duty  per  1,000  lb.  of  steam  supplied  under  contract  con- 
ditions, but  an  impossible  hypothetical  duty  based  on 
utilizing  the  entire  heat  in  the  steam.  The  heat  used  by 
the  auxiliaries  was  retained  in  these  figures. 

The  employment  of  such  a  basis  and  the  quotation  of 
such  figures  should  be  discouraged.  No  matter  how  plain 
is  the  warning  of  the  true  nature  of  the  quoted  duty, 
sooner  or  later  the  explanation  will  be  lost.  Then 
serious  misinterpretation  will  result,  as  in  this  case.  The 
confusion  induced  by  such  undesirable  and  unnecessary 
practices  is  just  what  it  was  aimed  to  eliminate  by  the 
American  Society  of  Mechanical  Engineers'  universally 
accepted  code  for  pumping-engine  tests.  That  code 
should  not  be  lightly  departed  from. 

The  proper  figure  for  the  Montreal  unit  now  appears  to 
be  134,000,000  ft.-lb.  per  million  B.t.u.— although  we  have 
not  had  access  to  a  log  of  the  tests  and  are  unable  to  further 
check  the  makers'  statement.  This  figure  is  to  be  com- 
pared with  166,720,000  ft.-lb.  for  the  Bissells  Point  en- 
gine. The  triple-expansion  reciprocating  pump  still 
leads  the  turbine-driven  centrifugal. 


A  large  part  of  the  efforts  of  many  boards  of  health, 
local  and  state,  is  devoted — or  sacrificed — to  attempts  to 
prevent  nuisances  having  no  relation  to  public  health. 
To  divert  local  boards  from  iiseless  nuisance  work  and 
to  guide  or  if  need  be  force  their  energies  against  nuis- 
ances that  have  a  vital  relation  to  health  and  disease, 
the  State  Department  of  Health  of  New  Jersey  has  just 
adopted,  as  a  part  of  its  new  State  Sanitary  Code,  a 
half  dozen  short,  clear  regulations,  printed  on  another 
page  of  this  issue. 

The  first  regulation  is  a  prohibition  against  maintain- 
ing "anything  whatsoever  which  is  a  hazard  or  a  danger 
to  human  health."  This  may  .sound  as  futile  as  it  is 
broad,  but  subject  to  the  unescapablc  rule  of  reason- 
ableness by  which  all  health  regulations  must  be  tested 
it  may  prove  to  be  a  powerful  wide-ranging  and  far- 
reaching  weapon  of  defense. 
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Till'  luwl  rc^^uliitioh  i>  Ihc  iiio^t  iiiipoitani  uiic  of  tlir 
fix.  II  |in)liil)its  iiiainliiiMiiiLi:  a  (laii^'cniiisly  iiulhitcd 
water-.><ii|>|>ly,  used  lor  drinlviii^  or  lionscliold  |)\ir|)o>i's. 
It  covers  not  oiilv  |iri\at<'  wells  l)iit  also  all  olhcr  suiucrs 
of  su])|)ly.  iiuludiii;,^  |)uiilic  watcr-siipplii's.  If  the  cily 
owns  llic  wator-works,  tlic  <hily  to  furnish  pun-  water  is 
on  it.  If  tile  works  arc  privately  owned  tlie  duty  is  liolli 
on  (he  company  lo  sujiply  pure  water  and  on  liie  lural 
board  of  lu'altli  to  see  that   the  company  docs  so. 

The  other  rejiiilations  prohihit  the  niaintenancc  of 
privies,  and  the  disposal  of  human  excrement  and  of 
sewage  in  such  a  way  as  to  enilan^(>r  \vatcr-s)i])plics,  and 
also  ])rohil)it  \arious  conditions  which  prodnce  lly  and 
mos(iuito  larva-. 

All  tlu'  rcfiulations  arc  framed  with  a  view  to  enforce- 
uu'nt  throuj;;h()ut  an  entire  slate  having  a  <;reat  diversity 
of  population,  iiuhistry  and  wealth.  They  constitute  a 
minimum  to  which  all  parts  of  the  state  must  conform 
hut  the  law  \indcr  wiiicli  the  State  Sanitary  Code  was 
framed  and  will  he  enforced  permits  local  hoards  of  health 
to  go  as  far  beyond  these  niininui  as  their  judgment 
and  courage  may  jjermit.  This  a])]5lies  to  the  entire 
Sanitary  Code  now  being  framed,  of  which  the  nuis- 
ance sections  already  ado])ted  are  but  a  very  small  part. 

These  nuisance  rules  may  seem  woefully  scanty  to  some 
hut  they  go  to  the  very  heart  of  the  matter  so  far  as 
real  liealth-protective  work  is  concerned  and  are  broad 
enough  to  accomplish  marvels  if  intelligently  and  fear- 
lessly enforced. 

m 
©im©  ®ff  tllh©  J®FS  of  Ses'vlim^ 

A  committee  of  the  New  York  Legislature,  lieaded 
by  Senator  Thompson,  of  ^liddleport,  has  been  for  some 
months  engaged  in  investigating  various  matters  in  con- 
nection with  the  New  York  subway  construction.  Some 
of  the  methods  it  has  used  in  carrying  on  this  investiga- 
tion deserve  severe  criticism.  A  good  illustration  is  the 
questions  which  were  asked  of  Alfred  Craven,  Chief  En- 
gineer of  the  Public  Service  Commission,  when  he  was 
placed  upon  the  stand.  With  an  honest  search  after 
the  facts  no  one  could  find  fault,  but  when  the  ques- 
tions are  asked  in  such  a  way  as  to  by  innuendo  reflect 
upon  the  character  of  the  witness,  the  investigation  be- 
comes no  longer  a  judicial  proceeding  but  a  machine  for 
perpetrating  serious  injustice. 

The  attacks  of  the  committee  upon  Mr.  Craven  are 
particularly  unfortunate  because  Mr.  Craven  has  a  record 
of  32  years  of  continuous  service  for  the  City  of  New 
York,  and  has  not  merely  an  unsullied  record  but  has 
served  in  situations  where  his  fidelity  to  his  trust  has 
been  of  enormous  value  to  the  city. 

Some  of  the  older  members  of  the  profession  will  re- 
call the  investigation  in  connection  with  the  construction 
of  the  new  Croton  Aqueduct,  as  it  was  called  when  it  was 
tjuilt  in  1884.  On  some  of  the  sections  of  that  work 
the  contractors  instead  of  filling  in  with  solid  masonry 
behind  the  aqueduct  lining  as  specifications  required, 
left  voids  there  large  enough  to  take  in  empty  cement 
barrels.  Mr.  Craven  was  the  division  engineer  on  the 
aqueduct  work.  He  was  one  of  the  men  on  the  engi- 
neering staff  whose  honesty  was  unquestioned  and  who 
was  one  of  the  chief  reliances  of  the  Fassett  Investigat- 
ing Committee  in  exposing  the  frauds.     As  a  result  of 


the  revelations  of  this  investigation,  the  late  Aliam 
llewilt,  tlieii  Mayor  of  New  York,  persuaded  the  (Jover- 
nor  of  liie  Slale  lo  call  an  extra  session  of  the  legislature 
ami  |iassed  a  liMI  pulling  the  old  aijucduct  commission 
under  which  the  frauds  had  been  pci))i;tratcd  out  of  oIVkc. 
•  V  lu'w  commission,  appointed  by  Mayor  Hewitt,  was  put 
in  charge  of  the  completion  of  the  work  and  to  make  good 
the  defective  work,  and  .Mr.  Craven  was  one  of  the  few 
engineers  n-tained  by  the  new  commission.  The  con- 
tractors who  had  been  ics])onsiblc  for  the  defective  work 
wvn'  obliged  to  pump  grout  in  back  of  the  linings  until 
all  voids  were  tilled.  It  was  due  to  Mr.  Craven's  honesty 
and  lidelity  to  his  trust  that  the  defective  work  waH 
discovered  in  time  to  compel  the  contractors  to  make  it 
good,  and  the  city  was  saved  at  least  $(),000,000. 

There  are  other  instances  in  Mr.  Craven's  long  service 
to  the  city  where  his  tidelity  and  integrity  have  been 
of  the  greatest  value  to  the  city.  The  engineering  ])ro- 
fcssion  may  properly  resent  gratuitous  attacks  upon  the 
character  of  its  eminent  members. 

All  the  work  tlius  far  done  by  the  Federal  government 
on  the  rivers  of  the  United  States  has  been  done  ostensibly 
for  the  bcnedt  of  luivigation.  If  the  Humphreys  bill  now 
before  the  House  of  Representatives  becomes  a  law,  as 
now  seems  likely,  it  will  nuirk  the  beginning  of  a 
new  policy  in  river  regulation.  The  Humphreys 
bill  provides  $4r),000,0()()  for  flood-control  work  on  the 
lower  Mississippi  I?iver,  and  $5,(i0(),00()  for  flood  control 
on  the  Sacramento.  The  bill  does  not  directly  appropriate 
these  amounts,  but  it  directs  the  Secretary  of  War  to 
proceed  with  the  work  and  appropriations  to  meet  its  cost 
will  be  provided  in  the  Sundry  Civil  Appropriation  bill 
next  year   and   the   years   following. 

The     government     has     actually     expended     in     past 
years  a  large  amount  of  money  to  control  floods  in  the 
Mississippi  but  the  work  has  been  done  for  navigation  im- 
provement.    The  Mississippi  Kiver  Commission  was  ere-   ; 
ated  in  1879  and  Congress  has  made  appropriations  for  j 
its  work  since  that  time  of  $8.j,G80,000,  of  which  about  J 
$21),000,000  has  been  spent  on  levee  construction.     The  J 
levee  districts  themselves  have  spent  about  $90,000,000 
on  levee  work.     It  should  be  understood  that  the  levee 
work  is  a  necessity  for  the  beneflt  of  navigation  as  well  as 
to  protect  the  land  back  of  the  river  from  floods. 

Engineers  who  have  studied  for  years  the  problem  of 
flood  control  on  the  lower  Mississippi  are  agreed  that  the 
one  effectual  method  of  protecting  from  overflow  tM 
20,000,000  acres  of  fertile  bottom  land  along  the  course 
of  the  lower  Mississippi  is  to  establish  a  line  of  levees  on 
each  side  of  the  river,  from  the  head  of  the  St.  Francis  i 
liasin  on  the  north  to  the  Gulf,  and  to  make  these  levees 
high  enough  and  strong  enough  to  withstand  the  highest 
probable  flood. 

It  is  well  known  that  the  present  levees  are  .sufficient 
to  withstand  the  high  water  of  ordinary  years.  It 
was  the  record-breaking  floods  of  1912  and  1913  that 
aroused  the  Mississippi  Valley  to  the  importance  of  rais- 
ing and  strengthening  these  levees.  The  House  Com- 
mittee on  Flood  Protection,  from  the  testimony  of  lit 
engineers  who  appeared  before  it,  conclude  that  the  levee.- 
can  be  raised  to  the  desired  standard  of  height  and  sec- 
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tion  in  five  years,  with  an  expenditure  of  .$(>, 000, ()()()  a 
year  from  the  Federal  treasury  supplemented  i)y  $'^,000,- 
000  a  year  from  the  levee  distriets  benefited,  in  aecordanec 

Ij  with  the  terms  of  the  Humphreys  Aet.  In  addition,  a 
provision  of  $3,000,000  a  year  for  bank  rev(;tment  work  is 
included,  and  the  total  annual  appropi'iation  was  raised 
to  $10,000,000  per  annum  in  order  that  work  might  be 
planned  for  each  season  up  to  the  full  limit  of  the  amount 
above  named,  and  still  leave  a  balance  available  in  the  an- 
nual appropriation  sullicient  for  emergency  work  in  case 
of  a  Hood. 

For  many  years  the  residents  of  the  lower  Mississippi 
Kiver  Valley  have  been  appealing  for  a  greater  measure 
of  government  aid  in  the  work  of  levee  building.  The 
greatest  force  behind  the  annual  Kiver  and  Harbor  Appro- 
priation bill  for  years  has  been  the  Mississippi  Valley 
interests  who  urged  appropriations  for  river  improvements 
as  a  general  policy  in  order  that  liberal  appropriations 
might  be  given  to  the  Mississippi  River  work.  Evidently 
this  repeated  advocacy  of  Federal  aid  is  at  last  to  bear 
fruit. 

The  second  part  of  the  bill  deals  with  flood  control  on 
the  Sacramento  River  in  California.  It  is  probably  little 
realized  that  the  Sacramento  has  a  flood  volume  exceeded 
by  only  three  rivers  in  the  United  States,  the  Mississippi, 
the  Ohio,  and  the  Columbia.  The  maximum  flow  of  the 
Sacramento  is  now  estimated  at  G60,000  sec. -ft.  Plans  for 
the  control  of  the  Sacramento  have  been  very  thoroughly 
worked  out  jointly  by  state  and  Federal  engineers.  The 
work  consists,  in  brief,  of  enlargement  of  the  river  chan- 
nel and  construction  of  four  diverting  weirs,  at  a  total 
cost  of  a  little  less  than  $12,000,000.  The  State  of  Cali- 
fornia and  the  Federal  Government  have  each  contributed 
$400,000  already  for  this  work.  The  appropriation  above 
noted  by  the  Federal  Government  supplies  the  remainder 
of  its  half.  Besides  this,  a  large  amount  has  been  and 
is  to  be  expended  by  the  land  owners  and  municipalities 
to  be  benefited  on  levee  construction  and  channel  work. 
It  is  estimated  that  the  total  outlay  by  the  property  own- 
ers will  eventually  be  in  excess  of  $35,000,000,  of  which 
about  half  is  still  to  be  exjDended. 

As  might  have  been  expected,  the  advocates  of  river 
control  by  reservoirs  have  been  heard  from,  both  in  the 
discussions  before  the  committee  and  on  the  floor  of 
Congress.  The  Sacramento  flood-control  plan  has  been 
criticized  as  opposed  to  conservation,  since  it  proposes 
to  waste,  through  by-passes  to  the  sea,  flood  waters  which 
should  be  stored  for  beneficial  use.  At  a  hearing  before 
the  Flood  Control  Committee  of  the  House,  on  Apr.  5, 
191G,  it  was  proposed  that  the  floods  of  the  Sacramento 
might  be  utilized  "by  conveying  them  in  great  flood  water 
canals  along  the  western  slope  of  the  Sierra  Nevada  .Moun- 
tains to  the  south  end  of  the  San  Joaquin  Valley,  and 
there  utilizing  them  either  through  storage  or  by  permit- 
ting them  to  soak  into  the  ground  so  as  to  increase  the  sub- 
terranean water-supply." 

The  committee  presents  some  interesting  figures  to  test 
the  practicability  of  this  proposition.  It  assumes  that 
such  a  canal  would  have  to  carry  at  least  200.000  sec.-ft.. 
which  is  only  a  little  more  than  one-third  of  the  excess 
maximum  floods  of  the  Sacramento,  which  must  be  cared 
for  outside  of  the  river  channel.  Assuming  a  grade  of  0.8 
ft.  per  mile,  such  a  canal  would  have  to  be  1,800  ft. 
wide  and  20  ft.  deep.  If  it  took  water  from  the  Sacra- 
mento  at   Red   Blufl:   and   went   no   farther   south    than 


Los  Palos,  near  .Merced,  a  distance  of  pcrhafjs  300  mi. 
on  the  contour  line,  it  would,  if  run  through  level  country, 
involve  a  total  excavation  of  over  2,100,000,000  cu.yd.  If 
only  a  small  proportion  of  the  excavation  were  in  rock, 
the  cost  would  exceed  $;00,000,000.  The  committee  car- 
ried the  computation  still  further,  but  this  is  ample  to 
show  the  financial  impossii)ility  of  such  a  scheme. 

As  to  the  proposition  to  store  the  Sacramento  River 
floods  in  artificial  reservoirs,  the  committee  states  that  the 
engineers  of  the  .\miy,  the  Reclamation  Service,  and  the 
California  State  Engineering  Department  all  ag  re  that 
it  is  a  physical  impossibility  to  control  the  S&  ■  amento 
River  floods  by  storage  reservoirs.  In  the  di.sr  don  ov 
Mississippi  flood  control  on  the  floor  of  the  Hou-  the  ad 
vocates  of  reservoirs  inquired  why  the  floods  co:  '  not  be 
stored  at  their  headwaters.  The  rej)ly  of  .Mr.  T- i.,.iphreys 
is  worth  quotation : 

We  have  gone  very  thoroughly  into  the  proposition  for 
reservoir  control  so  far  as  the  lower  Mississippi  Hiver  is  con- 
cerned, and  it  has  been  the  testimony  of  all  the  engineers 
who  have  examined  it  that  it  could  not  be  done  except  by  the 
expenditure  of  a  sum  so  enormous  that  would  stagger  Con- 
gress  to   contemplate   it. 

The  third  section  of  the  bill  is  os])ecially  noteworthy 
in  that  it  lays  down  a  general  policy  for  the  carrying  on 
of  surveys  and  investigations  with  reference  to  flood  con- 
trol on  any  river  of  the  United  States.  According  to  this 
section,  the  Committee  on  Flood  Control  has  authority 
to  request  the  Board  of  Engineers  for  Rivers  and  Harbors. 
to  make  examinations  and  reports  on  all  works  and' 
projects  relating  to  flood  control  in  the  same  manner 
as  for  the  Committee  oli  Rivers  and  Harbors. 

The  work  done  on  the  lower  ^lississippi  under  the  ]M"o- 
visions  of  the  Humphreys  bill  noted  in  the  preceding 
editorial  is  to  be  planned  and  carried  out  under  direction 
of  the  Mississippi  River  Commission.  The  work  done  on 
the  Sacramento  is  to  be  in  charge  of  the  California  Debris 
Commission.  It  is  the  evident  intent  of  Congress  that  all 
Federal  work  for  flood  control  shall  be  carried  on  under 
direction  of  the  Corps  of  Engineers.  This  action  by 
Congress  is  entirely  natural,  for  there  is  no  other  existing 
body  of  engineers  to  which  it  can  turn  with  any  confidence 
that  the  work  will  be  done  honestly  and  efficiently.  On 
the  other  hand,  it  is  obvious  to  every  one  that  with  the 
impending  expansion  of  the  army,  the  services  of  the 
engineer  officers  will  be  in  urgent  demand  for  military 
engineering  work.  The  time  is  ripe,  therefore,  for  the 
organization  of  a  perinanent  body  of  civilian  engineers 
for  the  government  service  in  the  field  of  river  regula- 
tion. What  is  lacking  is  a  thoroughly  studied  plan  for 
the  organization  of  such  a  !)ody  of  engineers  in  .■^uch  a 
manner  as  to  insure  high  charac  ter  and  ability  in  the  men 
composing  it,  freedom  from  jiartisan  control  and  perma- 
nence of  tenure. 

There  is  every  reason  to  believe  that  if  the  leading  or- 
ganizations in  the  engineering  jjrofession  were  to  work 
out  a  practicable  plan  for  such  a  civilian  organization,  it 
would  have  good  chance  of  ado])tion  by  Congress.  Unless 
and  until  this  is  done,  however,  Congress  is  pretty  certain 
to  continue  its  past  policy  of  either  utilizing  the  service  of 
the  Army  Engineers  or  else  leaving  the  heads  of  depart- 
ments to  secure  engineering  service  as  they  think  l)ost. 
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Co°opeirate,  But  to  Wl&at  £c&d  ? 

Sir — Uiulor  the  licad  of  "Cooperate,  But  to  What 
End?"  you  discuss  on  page  812  of  Eni/ineerinfj  Nnr.s  for 
Apr.  27,  li)l(),  tlio  fjalherin<f  of  onjjinoors  at  Cliica<jo,  Apr. 
13  and  11.  You  say:  "Tliov  canio  witliout  tanf,nl)le  ])ur- 
]H)se,  except  to  cooperate.  They  went  apart  witli  no  more 
definite  i)uri)ose:  To  cooperate,  somehow,  in  the  future. 
That  is  re<j;rcttahle."  I  think  that  ])()ssihly  you  are  not 
fully  informed  as  to  the  real  ))roj>:ress  made. 

To  ajipreciate  this  we  must  bear  in  mind  the  mental 
attitude  of  the  representatives  of  the  various  orj^aniza- 
tions  of  engineers.  There  has  been  and  is  not  merely  a 
desire  to  cooperate,  but  coupled  with  this  a  more  or  less 
indefinite  fear  that  in  entering  upon  such  cooperation 
tiiere  may  be  involved  some  responsibility  or  danger  to 
individual  organizations.  Because  of  this  attitude  of  ap- 
prehension, it  is  necessary,  first,  to  proceed  with  caution 
and  to  allay  the  fears  of  many  otherwise  well-informed 
men  that  somebody,  somewhere  or  somehow,  is  trying  to 
work  out  some  scheme  for  ulterior  purposes. 

While  a  number  of  men  who  attended  the  conference 
had  well-considered  propositions,  any  one  of  which  might 
have  been  adopted  to  mutual  advantage,  yet  it  did  not 
:Diii  wise  to  urge  any  one  of  these  because  of  the  too 
evident  fear  on  the  part  of  a  respectable  minority.  They 
wo"!.;(.  have  been  confirmed  in  their  fears  had  the  ma- 
jority of  the  members  proceeded  to  take  definite  action 
along  lines  such  as  may  be  adopted  after  careful  study. 
In  the  end  more  rapid  progress  undoubtedly  can  be  made 
if  for  the  first  year  or  two  the  doubting  Thomases  are 
given  ample  time  to  consider  all  sides  of  the  question. 

It  appears  also  that  this  fear  had  been  intensified 
through  the  activity  of  some  well-meaning  friend  who 
had  taken  pains  to  spread  a  rumor  that  the  conference 
was  called  in  the  especial  interest  of  one  of  the  existing 
societies.  While  nothing  of  the  kind  was  contemplated 
by  any  leader  of  the  cooperative  movement,  yet  there 
was  enough  erroneous  information  afloat  to  necessitate 
the  use  of  considerable  patience  and  tact. 

A  tangible  result  of  this  conference  was  to  settle  the 
first  question  asked  in  the  call  of  Mar.  1,  1916;  namely, 
"Is  cooperation  desirable,  and  is  it  practicable?"  The 
answer  given  by  the  conference  was  strongly  in  the  af- 
firmative— that  it  is  desirable  and  is  practicable.  The 
next  step  is  to  determine  which  of  many  lines  is  the 
most  advisable  to  follow. 

Farther  along  in  your  editorial  you  state:  "By  all 
means  cooperate,  but  to  what  end?  Let  the  end  be  ap- 
prehended clearly  and  made  known !"  This  end  is  always 
in  mind — namely,  that  of  securing  larger  efficiency  and 
economy  in  the  activities  of  engineering  organizations  in 
order  to  bring  about  the  largest  service  to  the  public 
through  service  to  the  members.  More  immediately,  and 
leading  to  this  end,  are  three  important  lines  of  work 
which  were  covered  in  the  call  and  which  should  be  kept 
always  in  view  until  substantial  progress  has  been  made. 
These  three  lines  may  be  outlined  as  follows : 


First,  coiipcralioii  in  securing  wider  (iill'iision  of  kiiowi- 
cdgc  on  enginei'ring  subjects,  in  this  liie  results  secure<l 
at  Cleveland  and  elsewhere  in  ])id)licity  are  instructive. 
'I'll is  has  led  to  better  api)reciation  of  the  engineering 
linircssion  and  better  service  to  the  public.  The  excel- 
lent results  already  obtained  and  tiu!  jjossibilities  of  still 
larger  achievenu'nt  ap[)eal  to  the  members  of  nearly  every 
organization.  Through  proper  publicity  the  organiza- 
tion is  strengthened,  the  interest  of  the  niend)ers  stinm- 
lated  and  the  community  benefited. 

Second,  better  and  more  .scientific  study  of  employ- 
ment of  engineers,  followed  by  the  development,  if  pos- 
sible, of  a  system  which  is  more  in  accord  with  the 
intelligence  of  the  engineering  profession.  Present 
conditions  are  not  creditable  to  the  assumed  ability  of 
engineers  to  deal  with  difficult  matters.  ]\Iany  of  the 
engineering  associations  have  crudely  conducted  employ- 
ment bureaus,  some  of  which  are  doing  good  work;  but 
the  results  are  not  such  as  to  cause  a  feeling  of  pride 
of  achievement. 

The  third  and  somewhat  more  remote  end  in  view  is  a 
larger  and  better  knowledge  of  legislative  activity,  not 
merely  to  promote  legislation  beneficial  to  engineers  but 
to  perform  in  a  larger  degree  the  duties  of  citizens,  to 
anticipate  needs  and  to  turn  the  light  of  publicity  upon 
schemes  which  the  engineer  from  his  knowledge  of  facts 
appreciates  as  imwise  or  harmful. 

As  stated  by  you,  the  opinion  was  expressed  again  and 
again  to  the  effect  that  the  individual  engineer  who  turns 
to  his  technical  society  for  counsel  and  help  finds  the 
society  "static  and  supine,  not  to  say  torpid."  This  is 
a  condition  which  need  not  exist  and  which  can  be  cor- 
rected most  effectively  by  freqiient  conferences  and  by 
full  discussion  of  conditions  and  remedies.  All  agree 
with  you,  "There  is  logical  basis  for  cooperation,  if  pur- 
pose backs  the  cooperation."  Persons  attending  the  con- 
ference surely  believed  that  there  is  a  purpose  and  that 
beneficial  results  are  attainable. 

I  cannot  agree  with  you^  that  the  Chicago  conference 
failed  to  reach  a  diagnosis.    While  there  may  be  a  lack  of 
agreement  on  details  among  persons  who  attended,  yet  on^ 
the  part  of  many  the  diagnosis  was  fairly  complete,  and" 
not  one  which  it  seemed  wise  to  discuss  at  the  present 
time,  but  rather  to  leave  for  a  later  meeting. 

A  volume  could  be  written  on  the  questions  Avhich  you 
have  raised,  but  the  point  I  wish  to  emphasize  is  that 
the  leaders  of  the  movement  for  cooperation  apparently 
are  in  agreement  that  large  results  can  and  will  be  ac- 
complished through  patience  and  tact  rather  than  through 
trying  immediately  to  urge  the  program  of  any  one  man 
or  group  of  men.  Let  each  and  every  organization  be 
invited  to  consider  these  matters  and  to  nuike  sugges- 
tions. 

It  is  probable  that  most  of  the  plans  presented  by  the 
different  societies  Avill  be  of  a  similar  nature,  and  vv'hen 
finally  adopted  each  organization  will  feel  a  proper  in- 
terest in  carrying  out  the  program  because  of  the  fact 
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that  it  can  take  to  itself  a  certain  amount  of  credit  for 
having  initiated  or  suggested  one  or  more  of  the  details. 
For  success,  the  movement  must  be  from  the  ground  up 
and  not  from  any  one  man  or  group  of  men  down  or 
outward.  The  failure  of  so  many  attempts  at  coopera- 
tion has  been  largely  because  of  neglect  of  this  simple 
rule  and  because  of  the  spread  of  the  idea  that  the  coop- 
eration was  initiated  and  sustained  for  the  benefit  of 
some  one  group  or  society  rather  than  for  the  benefit  of 
all.  F.  H.  Newell. 

Urbana,  111.,  iMay  3,  lUlG. 

Sir — In  Engineering  Neirft,  Apr.  37,  there  appeared  a 
short  article  by  Hugh  J.  Duffield,  entitled  "Should  En- 
gineering Societies  Pass  on  Public  Questions  ?"  The 
case  there  involved  shows  the  need  of  the  sort  of  co- 
operation which  was  discussed  editorially  in  the  same 
issue  under  the  title  "Cooperate,  But  to  What  End?" 
What  I  have  to  remark  also  touches  slightly  on  the  letter 
of  Albert  J.  Himes  in  the  May  4  issue. 

Mr.  Duffield's  communication  deals  primarily  with  the 
subject  of  engineering  societies'  passing  upon  public  ques- 
tions and  thereby  taking  from  the  individual  engineer 
some  possible  work  and  consequent  remuneration  and 
with  it  some  of  his  standing.  Mr.  Duffield  may  be  per- 
fectly right  in  his  criticism  of  the  particular  case  in 
point;  but  if  the  society  of  which  he  speaks  had  been  a 
real  engineers'  society  and  composed  at  least  in  its  exe- 
cutive staff  of  men  who  were  not  only  capable  engineers 
technically,  but  also  knew  the  primaries  of  professional 
ethics,  such  an  examination  as  they  made  would  not 
have  been  detrimental  to  the  individual  engineer  con- 
nected with  the  work  in  question — unless  that  engineer 
had  been  doing  inefficient  work.  Had  he  been  doing 
inefficient  work,  it  seems  to  me  that  the  society  would 
have  been  doing  the  engineering  profession  at  large  a 
kindness  by  putting  the  work  i;pon  an  efficient  basis. 
This  would  have  been  a  case  of  the  suffering  of  the  in- 
dividual for  the  good  of  the  many. 

This  brings  us  to  the  editorial,  "Cooperate,  But  to 
What  End?"  Societies  that  are  voluntary  organizations 
cannot  cooperate  to  the  fullest  extent  imless  the  indi- 
vidual members  of  such  societies  cooperate,  and  cannot 
cooperate  in  any  case  unless  the  executive  officials  of 
such  societies  cooperate.  The  line  of  demarcation  be- 
tween the  individual  effort  and  the  society  effort  can 
seldom  be  sharply  drawn,  as  one  merges  imperceptibly 
into  the  other. 

The  lack  of  influence  and  power  of  the  profession  in  the 
aggregate  may  be  simply  tlie  resultant  of  the  weakness  and 
helplessness  of  each  individual  one  of  its  members.  If  this  is 
the  case,  then  to  strengtlien  the  profession  we  must  strengthen 
and  help  the  individual. 

This  quotation  from  the  editorial  is  only  another  way 
of  saying  what  the  w^'iter  has  just  said.  Had  the  indi- 
viduals making  the  examination  of  which  Mi-.  Duffield 
speaks  gone  first  to  him  or  to  whoever  was  originally  in 
charge  of  this  work  and  taken  the  matter  up  with  him 
as  a  member  of  their  own  profession  and  as  any  regard 
for  ethics  would  compel  them  to  do,  I  cannot  see  how 
there  would  have  been  any  friction  in  the  matter.  No 
engineer  should  be  fearful  of  honest  consultation. 

I  cannot  understand  Mr.  Duffield's  position  when  he 
states  that  "such  a  decision  would  have  an  influence  not 


measured  by  the  engineering  ability  of  the  investigators 
at  all,  but  measured  solely  by  the  good  or  bad  judgment 
of  the  men  composing  the  committee."  I  cannot  under- 
stand how  the  judgment,  good  or  bad,  of  men  composing 
a  committee  from  an  engineering  society  could  help  but 
be  influenced  by  the  engineering  ability  of  those  inves- 
tigators. One  of  the  gravest  faults  vf  members  of  our 
profession  in  the  past  iias  been  that  many  have  tried  to 
separate  the  engineer,  so  called,  from  the  executive,  so 
called. 

This  has  been  done  persistently,  not  only  by  en- 
gineers, but  by  those  outside  the  profession.  Many, 
many  people  carry  the  impression  that  an  engineer  is 
not  and  cannot  be  fitted  to  be  in  any  manner  an  execu- 
tive officer,  that  his  judgment  therefore  as  such  cannot 
be  relied  upon  and  that  he  is  to  be  believed  or  his  opinion 
is  to  be  asked  only  when  his  statements  can  be  verified 
by  the  multiplication  or  division  of  figures  or  by  the  use 
of  a  right-line  pen,  a  triangle  or  a  pair  of  dividers. 

"We  engineers  are  in  the  grip  of  the  times,  and  they 
are  times  of  change,"  says  the  editorial.  This  is  very 
true,  and  the  closest  kind  of  cooperation  will  not  be  too 
miich  to  give  the  profession  the  standing  that  it  should 
have  as  siich.  Without  tlie  standing  the  emoluments 
will  not  come.  The  engineering  profession  and  the  so- 
cieties which  represent  it,  including  the  civil,  mechanical, 
electrical,  mining  and  other  groups,  must  not  overlook 
the  fact  that  it  is  not  unethical  nor  unbusinesslike  to 
boost  for  their  own  business ;  to  throw  back  their  shoulders 
and  stoutly  affirm  that  their  profession  and  their  work 
has  a  logical  place  in  the  sc'heme  of  things  and  that  they 
are  worthy  of  their  hire.  They  must  not  accept  longer 
the  fallacy  that  to  assist  in  the  securing  of  good  legisla- 
tion or  to  assist  in  the  killing  of  bad  legislation  for  the 
profession  is  unethical.  Until  they  work  for  themselves, 
no  one  will  work  for  them.  Tliey  must  not  be  ashamed 
publicly  to  affirm  that  the  meml)ers  of  their  organization 
represent  the  men  who  can  and  are  doing  things ;  that 
their  membership  contains  the  best  men  in  the  world  for 
any  engineering  project  which  mind  can  conceive;  that 
the  national  engineering  societies  are  the  last  word  of 
authority  on  men  and  things  engineering,  whether  it  be 
construction,  maintenance  or  operation. 

Complications  of  many  different  kinds  arise  to  obstruct 
the  activities  of  engineers,  injure  the  good  repute  of  the  pro- 
fession and  make  the  individual's  professional  existence  more 
precarious.  ...  A  leave-alone  policy  is  a  suicidal  one. 
.  .  .  It  must  take  up  each  case  and  grapple  with  the  diffi- 
culties. 

They  are  the  large  matters,  as  legislative  over-riding  of 
the  engineer's  claim  to  existence  and  recognition,  destruction 
of  the  business  basis  of  technical  work  by  introduction  of 
dispensary  methods,  engineering  negligence  in  large  matters 
to  the  discredit  of  the  profession,  usurpation  of  important 
technical  functions  by  administrative  officers  to  the  injury 
of  the  public's  and  the  engineer's  interests,  and  the  like. 
Smaller  matters  of  the  same  and  other  kinds  number  legion. 
All  have  been  left  untouched — yes,  have  been  deliberately 
Ignored — by  the  existing  societies  of  engineers.  And  all  of 
them  are  beyond  the  power  of  the  individual  engineer  to  com- 
bat unltss  he  has  tlie  support  of  a  broadly  conceived  cooper- 
ating body  that   makes  his   interests   its  own. 

These  evils  have  not  been  touched  by  the  national 
engineering  societies  because  those  bodies  are  not  foster- 
ing the  cooperation  of  individuals.  The  broadly  con- 
ceived cooperating  body  will  have  no  greater  success 
unless  it  .somehow  effectively  aggregates  all  the  thousands 
of  little  personal  actions  that  are  useful  and  possible. 

Thekon  M.  Ripley. 

Watcrtown,  N.  Y.,  ]\Iay  G,  191G. 
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Tests  of  Corrw^ated   Ctialvertls 

'I'csis  (if  tile  collaiisiiiji  strciiiitli  (if  niriii^iitcd-irdii  ciil- 
viTts  liiivt'  recently  lieeii  cirilril  oii  by  (icdr^fe  li.  Fowler, 
of  New  York  Cily,  foi  tlie  Ariiud  Culvert  Maiuifacturers 
Association.  I'reliiiiiiiary  li'sts  were  made  uiider  liydro- 
statie  pressure,  and  these  resulled  in  the  developnuMit  of 
1'  formula  for  (•olla|tsiii','  strenjj:tli  simihir  to  lliat  em- 
ployed in  the  di'sij^n  of  corru^j^ated  hdiier  furnaces.  Sand- 
i)o.\  tost  results  were  interjireled  lo  sIkiw  Iliat  increase 
in  depth  of  cover  decreases  tiie  cll'cci  of  surface  loadini,' 
and  that,  after  an  indeterminate  depth,  added  cover  did 
not  add  to  the  load  on  tlie  pijic.  Mi'.  I'^owler  has  fur- 
nisiied  a  copy  of  his  notes  on  thoc  tests  aiul  all  the  ful- 
iowinj;'  information  is  abstracted  from  Iheni. 

Ih  iii!()sr.\Tic   Tests 

For  the  hydrostatic  tests,  piju's  of  12-,  24-  and  48-in. 
diameters  were  used  in  a  closed  cylinder.  The  depths  of 
c()rnijj:ation  were  l/o  and  %  in. — both  pitched  2%  in. 
Lonj^itudinal  seams  were  double  riveted  with  a  piteh  of 
2-';'{  in.;  eireumferential  seams  Mere  single  riveted  on  a 
piteh  of  8  in.  All  sheets  and  rivets  were  galvanized. 
Four  thicknesses  of  metal  were  tested — IG,  14,  12  and  10 
gage.  At  each  end  of  each  culvert  an  internal  angle 
flange  was  riveted;  these  were  faced  to  8  ft.  apart  and 
drilled  to  match  the  casing  bolt  holes.  The  internal 
diameters  were  measured  with  calipers  reading  to  0.02 
in. 

It  was  found,  first,  that  the  support  of  the  casing  at 
the  ends  did  not  extend  in  more  than  two  diameters.  Tlie 
tabulated  results  were  as  follows : 

HYDROSTATIC  COLLAPSING   PRESSURE   OF   CORRUGATED 
CULVERT   PIPE 

Collapsing  Pressure, 
n.  Lb.  per  Sq.In. 

i-lO 
4.50 
360 
380 
490 
630 
52 
75 
130 
160 
100 

100  (125) 
180 
320 
15 
20 
33 
58 
29 
39 
45 
70 

In  interpreting  tlic  results  'Sir.  Fowler  considered  the 
effect  of  diameter,  thickness  of  metal  and  deptJi  of  cor- 
rugation. Strength  of  pipe  was  taken  to  vary  with  the 
strength  of  material  and  (within  the  range  studied) 
depth  of  corrugation.  The  effect  of  diameter  empirical- 
ly entered  (1)  the  exponent  of  a  divisor  of  the  thickness- 
corrugation  product  and  (2)  a  correction  factor  of  a 
simple  formula  first  deduced.     The  final  formual  was : 

where 

P  =  Collapsing  ])ressure  in  pounds  jier  square  inch; 

C  =  Corrugation  depth  in  inches; 

T  =  Thickness  of  metal  in  inches ; 

D  =  Inside  diameter  in  inches. 
Mr.   Fowler,  however,  simplified  this   (by  inspection  of 
the  United  States  boiler-furnaces  rules,  and  for  diam- 


clcr>  of   10  to  21   in.,  metal  tiiickness  of  0.0(;2:)  to  0.1  II 
III.,  and  working  prensures  of  half  the  (•olla])sing  Ktrengtii) 


Diani. 

Deptl 

of  Pipe.  In. 

Gage 

Corrugat 

12 

16 

Vz 

12 

14 

Vz 

12 

12 

% 

12 

10 

% 

12 

16 

% 

12 

14 

% 

12 

12 

% 

12 

10 

% 

24 

16 

Va 

24 

14 

Vz 

24 

12 

Vz 

24 

10 

% 

24 

16 

3^ 

24 

14 

% 

24 

12 

% 

24 

10 

% 

48 

16 

Va 

48 

14 

Vz 

48 

12 

% 

48 

10 

Vz 

48 

16 

% 

48 

14 

% 

48 

12 

% 

48 

10 

% 

]\(ir/ii/if/  pri'ssiirc  = 

\\bicb   can    be   used    m    dcsi^^n. 


34,000  r.T 
T> 


S.wn-l')):!)  'l'i;s'is 

For  testing  the  collapsing  strength  under  sand  ])reH- 
sure,  a  box  was  made  with  one  side  movable  to  seeure 
widths  of  u])  to  7  ft.  'i'lic  lieiglit  was  enough  to  allow  1 
ft.  of  sand  below  a  IS-in.  pipe  and  2  ft.  above.  Three 
100-ton  jacks  gave  the  load,  on  three  plaUms  21-in.  wide 
and  reaching  tiie  full  length  of  the  box.  Diapiiragni 
dynamometers  were  ])laced  on  top  of  the  pipe  and  on 
two  floating  jjlanks  in  the  box  side.  The  sand  was  kiln- 
dried  and  sharp. 

Arching  of  the  sand  under  pressure  was  evident.  In 
a  preliminary-test  box  it  was  found  tiiat  the  lateral  thrust 
rose  to  a  maximum  under  a  shallow  depth  and  remained 
practically  constant;  with  a  sliglitly  yielding  bottom  the 
sand  arched  to  relieve  the  l)ottom  of  load  which  was  cai- 
ried  by  frictional  resistance  of  sand  again.st  the  box 
sides. 

In  the  main  tests,  it  was  found  that  when  the  platen 
was  wider  than  the  pipe  the  pressure  was  largely  su])- 
ported  by  the  column  of  sand  over  the  pipe  and  less  by 
the  more  yielding  sand  beyond  the  pipe  walls.  Then  the 
load  imposed  on  the  ])ipe  was  greater  than  as  if  consid- 
ered uniformly  distributed  by  the  platen. 

The  results  exhibited  the  conveyance  and  distril)ution 
of  sand  ])rcssures,  but  were  not  considered  sufficient  to 
warrant  developing  a  formula  for  calculating  culvert 
pressures.  For  instance,  it  was  seen  that  the  top  pres- 
sure on  pipe  decreases  with  a  given  load  placed  on  in- 
creasing depths  of  sand,  but  the  proportional  relation- 
were  not  disclosed.  Tlie  lateral  pressures  were  low  and 
no  definite  ratio  was  established.  The  lateral  pressure 
increased  rapidly  from  the  top  ([own  to  a  point  deter- 
mined by  the  angle  of  repose  of  the  sand  and  then  de- 
creased. 

In  some  of  the  tests  the  platens  were  replaced  by  8-in. 
ties,  22  in.  c.  to  c.  supporting  rails  laid  on  4  ft.  814  in. 
gage.     The  loading  Jacks  bore  on  the  rails.     With  the 
broad  platens  the  tests  had  been  stopped  when  the  top 
of  the  pipe  deflected  1  in. ;  with  the  ties  the  deflection 
of  the  pipe  was  slight  (average  0.14  in.)  when  the  ties 
had  sunk  into  the  sand.     (From  this,  incidentally,  it 
appeared   that   a  given   area   would   support   a   greater 
M'eight  upon  a  sand  bed  if  concentrated  than  if  divided  ' 
into  small  separated  units.)      The  gross  burden  on  the'/ 
ties  was  considerably  greater  than  on  the  platens  (237,-.  ' 
800  lb.  with  24-in.  pipe).     The  recovery  of  pipe  shape 
was  complete  on  removal  of  the  load. 

It  M'as  concluded  that  under  the  heaviest  load  that 
can  now  be  applied  to  railway  ties  by  any  existing  loco- 
motive or  car,  a  24-in.  14-gage  pipe  with  V2  i^^-  depth 
of  corrugation,  and  under  24  in.  cover  of  dry  sand,  can- 
not be  deflected  beyond  its  elastic  properties  of  complete 
shape  recovery.  The  36-  and  48-in.  culverts  are  held  to 
be  uncrushable  under  a  cover  equal  to  their  o\\'n  diam- 
eter. The  weight  of  cover  in  a  wide  loose  fill  or  bank 
is  not  so  well  supported  as  in  a  ditch  and  it  was  con- 
cluded that  conditions  of  unusual  severity  might  be  in- 
duced which  should  be  provided  for  by  heavier  metal. 
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Seveia&©eira  Mallllaoifas  Lostl  nia 

By  a  remarkable  coincidence  tlie  long  ])crio(l  of  freedom 
from  large  conflagrations  in  the  United  States  was  broken 
on  Mar.  Si  and  22  of  this  year  by  three  destructive  fires 
in  widely  se])a rated  sections  of  tiie  South — -at  Augusta, 
Ga.,  at  Paris,  Tex.,  and  at  Nashville,  Tcnn.  These  fires 
started  within  25  hr.  of  each  other  and  the  fire-fighting 
periods  practically  overlajjped.  Recently  issued  reports^ 
by  local  fire-inspection  bureaus  show  a  striking  similarity 
in  the  nature  of  the  conflagrations  and  in  the  lessons  to 
be  learned  therefrom.  The  main  features  of  the  fires  may 
be  briefly  stated  as  follows,  the  data  being  separately 
given  in  the  accompanying  tabulation. 

THREE  CONFLAGRATIONS  ON  MAR.  21  AND  22,  1916 

, Place    ^ 

Paris,  Tex.  Nashville,  Tenn.        Augusta,  Ga. 

Fire 

started.  .Mar.  21,  5:.30  p.m.  Mar.  22,  11:47  a.m.  Mar.  22,  6:20  p.m. 
Length  of 

Are 10  hr.  4  hr.  45  min.  10  hr.  40  min. 

Area 

burned..         264  acres  64    acres  160  acres 

Buildings 

destroyed  1,440  648  682 

Estimated 

loss $11,000,000  $1,450,000  $4,250,000 

Insurance 

loss 5,000,000  850,000  3,500,000 

Paris,  Tex. — The  Paris  fire  started  in  a  one-story  frame, 

liingled-roof  warehouse,  in  daylight  on  a  hot,  windy  day. 

The  flying  brands  soon  communicated  fire  to  adjacent 
~li ingle  roofs  in  spite  of  a  fairly  good  local  fire  depart- 

<rnt  and  much  outside  fire  apparatus  called  in  under  its 
\  11  power  and  by  rail.    On  account  of  non-uniform  coup- 

iiigs  these  latter  were  not  of  maximum  efficiency.  The 
tlie  was  soon  out  of  control  and  worked  its  way  through 
ilic  main  residential  and  mercantile  sections  of  the  city. 
I'F  the  destroyed  buildings  704  were  dwellings,  192  mer- 
laiitile  buildings,  522  small  outhouses,  and  22  public 
liuildings;  73%  had  combustible  roofs  and  90%  were 
III'  frame  or  iron-clad   construction.     The  water  supply 

lid  not  have  high  enough  pressure,  but  it  is  doubtful  if 
this  had  very  much  effect  except  in  local  instances  and 
in  sprinklered  buildings.  Such  spriuklered  buildings 
\\  here  the  water  pressure  was  high  enough  were  saved. 
Some  reinforced-concrete  buildings  were  in  the  line  of 
the  fire  and  the  framework  stood  up  admiral)ly,  but  the 

ack  of  sufficient  window  protection  resulted  in  interior 
Glutting.  An  inspection  of  the  reinforced-concrete  con- 
-r ruction  also  showed  that  in  nearly  every  case  insuffi- 
t  lent  protection  had  been  provided  for  reinforcement  in 
uirders,  for  the  steel  was  generally  bare  or  its  location 
eU'arly  discernible  though  no  water  was  applied  to  the 
members,  showing  the  necessity  of  providing  a  protection 
I'f  at  least  2  in.  of  concrete  for  reinforcement  in  col- 
umns and  girders.  A  very  important  fact  is  that  shingle 
roofs  help  spread  the  fire. 

Nashville,  Tenn. — The  Nashville  fire  started  about  noon 
in  an  unoccupied  planing  mill  during  a  44-mi.  gale.  In 
the  immediate  vicinity  of  the  fire  were  mo.stly  small  frame 
buildings  which  soon  caught  and  were  destroyed  in  spite 
of  the  best  efforts  of  the  department.  However,  the  im- 
portant feature  of  the  Nashville  fire  is  that  about  an 
hour  after  it  started  the  gale  increased  to  51  mi.  per 

'Paris,  Tex.;  report  of  the  National  Fire  Protection  Asso- 
ciation, 87  Milk  St.,  Boston,  Mass.,  and  report  of  the  National 
Board  of  Fire  Underwriters,  76  William  St.,  New  York.  Nash- 
\ille,  Tenn.;  report  of  the  National  Fire  Protection  Association. 
Ausfusta,  Oa.;  report  of  the  Southeastern  Underwriters  Asso- 
ciation, Atlanta,  Ga. 


hr.  and  the  burning  shingles  and  flames  of  the  nearly 
controlled  fire  were  carried  across  an  1,800-ft.  clear  space 
and  ignited  other  shingle-roof  buildings  in  the  center  of  a 
highly  valued  residence  section  in  East  Nashville.  Here 
the  speed  of  the  fire  was  remarkably  rapid,  due  first  to  the 
very  high  wind  prevailing,  and,  second,  to  the  light  frame, 
open  foundations  and  shingle  roofs  of  the  residence  sec- 
tion. The  fire  was  fought  entirely  by  the  local  fire  de- 
partment, and  the  water  service  was  apparently  sufficient. 
The  tabulation  of  the  buildings  burned  is  as  follows: 
Frame  with  shingles,  159;  frame  with  fire-resisting  roofs, 
180;  brick  with  shingles,  1 ;  brick  with  fire-resisting  roofs, 
79;  frame,  small  buildings,  229. 

Augusta,  Ga. — The  Augusta,  Ga.,  fire  broke  out  at  (J :  20 
p.m.,  in  a  dry -goods  store,  which  had  been  closed  about  G 
p.m.  The  wind  was  about  22  to  26  mi.  per  hr.  and  de- 
creased during  the  progress  of  the  fire.  The  building  in 
which  the  fire  started  was  a  brick-wall,  wooden-frame 
structure,  five  stories  high,  and  known  locally  as  a  fire 
trap.  The  fire  soon  got  beyond  the  control  of  the  local 
company  and  companies  from  adjacent  cities  were  called 
in.  Great  trouble  was  had  in  getting  the  foreign  engines 
to  work  on  account  of  nonuniformity  of  hose  connections. 
The  fire  burned  through  l)usiness  and  residential  sections, 
some  of  them  the  best  in  town.  The  residential  section 
was  mostly  frame  with  shingle  roofs,  the  business  of  brick 
mostly  with  metal  roofs,  but  with  many  very  old  build- 
higs.  The  water-supply  was  inadequate.  Of  the  build- 
ings burned  113  were  brick,  5G9  frame;  of  these  541  were 
dwellings,  100  mercantile  establishments,  and  41  miscel- 
laneous. The  fire  was  undoubtedly  carried  by  shingle 
roofs  and  by  the  frame  structures.  The  fire  fighting 
was  obstructed  by  the  great  amount  of  cotton  stored  in 
the  streets,  a  common  practice  in  many  Southern  cities, 
which  not  only  prevented  the  engines  from  getting  to  work 
but  also  helped  the  spread  of  the  fire. 


Girsivell  IFLos^dls  aica  IIIlIlnimoBS 

For  county  work  in  gravel-road  construcrtion  in  Kane 
County,  Illinois,  the  county  supervisors  have  their  own 
machinery.  This  includes  a  40-hp.  gasoline  engine  to 
operate  a  3i/2-ton  road  grader  (with  12-ft.  blade),  a 
portable  screening  and  crushing  plant,  and  a  tank  wagon. 
There  is  also  a  5-ton  motor-truck  with  5-ton  trailer,  which 
distribute  the  road  material  and  are  used  to  move  the 
crushing  and  screening  plant  from  place  to  place. 

In  distributing  the  gravel  all  hauling  is  done  over 
the  gravel  already  laid,  so  that  the  motor  truck  operates 
as  a  roller.  The  material  is  placed  in  two  courses,  in 
order  to  get  a  thorough  rolling.  The  truck  wheels  have 
steel  tires,  10  in.  wide  on  the  front  and  21  in.  on  the 
rear  wheels.  The  loaded  truck  weighs  about  14  tons,  of 
which  the  rear  wheels  carry  70%.  The  truck  and  trailer 
stand  under  the  storage  bin  to  load. 

When  distributing,  the  bottom-dump  trailer  is  first 
unloaded,  this  being  done  while  it  is  in  motion,  in  order 
1o  spread  the  material.  It  is  then  uncoupled  and  the 
rear-dump  truck  unloaded  by  tilting,  after  which  it  is 
turned  around  and  coupled  to  the  other  end  of  the  trailer 
for  the  return  trip. 

The  portable  screening  and  crushing  plant  has  an 
output  capacity  of  200  cu.yd.  per  day.  It  consists  of  a 
rotary  screen,  a  crusher  and  a  15-yd.  storage  bin,  together 
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wifli  ii  luickct  elevator  niul  two  l)olt  convcyois.  'I'o  k('c|) 
tho  lu'i>,'ht  within  limits  coiivcniciit  Tor  trans|)()rtnti()n.  the 
screen  is  mounted  separately,  instead  of  lu'inj;  carried 
above  the  hin.  This  plant  was  l)uill  liy  tlie  Stcplicns- 
Adanison   Manwl'acturing  Co.,  Aurora,  111. 

'Hie  ;^ravcl  from  the  ))it  is  moved  hy  scrapers  and 
(lumped  into  a  hopper  over  the  lower  end  of  a  belt  con- 
veyor that  elevates  it  to  the  scnx'n.  From  the  screen 
the  product  of  Vs"  to  ll/>-in.  size  is  fed  by  a  chute  to 
the  boot  of  a  bucket  elevator  that  delivers  it  to  the  stora<,n! 
bin.  The  oversize  is  delivered  to  the  crusher  beneath, 
the  product  of  which  (cnisher-run)  jjoes  to  the  elevator 
antl  bin.  Material  finer  than  %  in.  is  delivered  to  a  sec- 
ond  belt  conveyor  and  di.scharjjed  upon  a  waste  ])ile. 

For  movinjj  the  ])buit,  the  motor  truck  is  run  under 
tlie  bin,  which  is  lowered  \i])on  it,  the  supports  and  otiier 
parts  being  jdaced  within  the  body.  The  screen  is  loaded 
upon  a  wagon,  the  crusher  has  its  own  wheeled  frame,  and 
the  various  accessory  ])arts  are  ])laced  in  the  trailer.  The 
motor  truck  hauls  the  trailer  and  tank  wagon,  while  the 
tractor  hauls  the  crusher  and  screen.  G.  N.  Lamb,  of  St. 
Charles,  111.,  is  County  Superintendent  of  Highways. 


The  alumni  of  the  schools  of  engineering  of  Colum- 
bia University,  numbering  over  100,  gave  a  dinner  at 
the  Waldorf  Astoria  in  New  York  on  x\pr.  26,  in  honor 
of  Prof.  William'  H.  Burr,  who  after  36  years'  service 
as  a  teacher  of  engineering  is  to  retire  from  the  chair  of 
civil  engineering  at  Columbia  at  the  end  of  the  college 
year.  Among  the  after-dinner  speakers  were  President 
Nicholas  Murray  Butler  and  Public  Service  Commissioner 
Henry  W.  Hodge.  Mr.  Hodge  was  a  student  under  Pro- 
fessor Bnrr  and  later  began  his  work  in  bridge  engi- 
neering as  an  assistant  to  Professor  Burr  in  his  private 
practice.  The  folloM'ing  extracts  from  Professor  Burr's 
address  are  a  valuable  contribution  to  the  discussion  on 
engineering  education : 

I  was  trained  as  a  student  to  the  historic  view  of  civil 
engineering  as  being  the  foundation  of  all  engineering  not 
military.  In  my  student  days  the  great  specialties  of  the 
present  time  had  scarcely  been  recognized,  except  that  me- 
chanical engineering  had  been  formulated,  but  had  not  become 
full-fledged.  I  have  adhered  to  that  historic  and  fundamental 
view.  Civil  engineering  is  not  a  specialty,  and  the  educa- 
tional training  required  in  qualifying  for  the  practice  of  the 
profession  should  include  the  fundamentals  of  both  mechanical 
and    electrical    engineering. 

It  is  interesting  to  contrast  some  conditions  of  the  present 
professional  service  to  those  which  existed  forty  years  ago  or 
more.  As  a  student  in  the  most  prominent  and  effective  engi- 
neering school  in  this  country  at  that  time,  in  all  my  four 
years  of  study  I  do  not  recall  a  single  practical  problem  of 
structural  design  given  by  any  member  of  the  faculty,  nor 
was  there  any  express  or  formal  opportunity  for  a  student  to 
confer  with  an  instructor  regarding  his  work  except  as  he 
might  seize  it  for  a  few  minutes  at  the  end  of  a  recitation 
or  lecture.  Assignments  in  textbooks  or  lecture  notes  were 
given  daily  for  preparation  before  the  next  exercise,  and  the 
student  was  expected  to  prepare  himself  for  a  drastic  test,  and 
not   one   escaped   in   that   daily   routine. 

At  the  present  time,  on  the  contrary,  from  the  beginning 
until  the  end  of  every  day,  he  has  constantly  recurring  oppor- 
tunities to  consult  with  instructors  at  almost  any  hour;  and 
for  considerable  portions  of  the  day  he  is  expected  to  work  out 
his  problems  and  other  design  exercises  under  the  direct  aid 
and    explanation    of    an    instructor. 

While  the  present  procedure  is  certainly  more  merciful 
and  in  large  degree  helpful,  I  am  by  no  means  certain  that 
the  advantages  are  all  in  the  modern  practice.  The  old  plan, 
drastic  and   unfeeling  as   it  was,   certainly   bred   men,   men   of 


Hclf-rellance,  of  capacity  for  Initiative  and  with  a  rcHOlutlon 
and  viRor  In  i)rofosHlonal  duties  that  are  not  too  frequently 
In  evidence  nt  the  pre-sent  time. 

T  have  heard  a  hi^h  administrative  offlcer  of  one  of  our 
larger  American  unlversitloH  say  that  he  desired  to  have 
in.Mtructlon  work  so  admlnlntered  that  a  student  might  call 
at  any  time  whatever  upon  an  Instructor  for  any  aid  which 
he  might  desire.  It  Is  probably  needless  to  say  that  that  par- 
ticular admlnlBtratlve  officer  had  never  had  a  day's  experience 
In  Instruction  work  In  his  life.  Such  a  system  of  dry-nurs- 
ing demoralizes  and  weakens  the  .student's  fiber,  and  a  more 
I)erfcct  system  of  destroying  Initiative  and  self-reliance  on 
the  part  of  a  young  man  cannot  easily  be  devised. 

SrECIAUIZATION     HAS     RUN     RIOT 

There  Is  no  doubt  of  the  fact  that  on  the  whole  the  present 
system  of  engineering  study  is  In  effectiveness  a  substantial 
Improvement  upon  that  which  prevailed  thirty  or  forty  years 
ago,  but  we  have  by  no  means  got  to  that  point  where  we 
<an  afford  to  Ignore  the  lessons  of  the  past.  Specialization 
has  run  riot  In  engineering  education  and  gone  to  seed  In 
such  a  way  as  to  give  the  si)eclal  graduates  a  maximum 
capacity  of  adaptation  to  a  narrow  range  of  work  with  a  mini- 
mum of  educational  effect.  If  it  Is  the  intention  to  make 
graduates  of  engineering  schools  educated  men  as  well  as 
adapted  to  their  field  of  professional  work.  It  will  be  necessary 
to  restrict  ^"naterially  the  specialization  now  existing.  The 
true  aim  of  an  engineering  school  should  be  to  give  its  gradu- 
ates not  only  an  adaptation  to  the  conditions  of  work  in  their 
future  professional  activity,  but  also  to  make  them  broadly 
educated  men  and  give  a  due  quality  of  scholarship  to  their 
service.  In  other  words,  to  develop  and  equip  them  for  well- 
rounded  and  general  competency  rather  than  narrow  facility. 
The  former  will  make  by  far  the  strongest  professional  man 
in   his  life  work,   and  that  should   govern. 

THE  IMPORTANCE  OF  TEACHING  THEORY 

1  have  always  emphasized  the  teaching  of  engineering 
theory,  and  It  passes  my  understanding  how  any  instructor 
in  a  professional  engineering  school  can  attain  to  even  the 
poorest  form  of  engineering  instruction  without  not  only 
teaching  engineering  theory,  but  giving  it  first  place  in  his 
work,  and  I  say  this  deliberately  in  view  of  the  fact  that  I 
have  been  an  active  practicing  engineer  from  the  time  of 
my  graduation  to  the  present  day,  and  I  expect  to  remain  so 
tor  the   remainder  of  my   life. 

If  there  is  any  way  of  making  an  effective  professional 
engineer  without  founding  his  educational  training  or  knowl- 
edge on  engineering  science,  I  admit  openly  that  I  do  not 
know  what  it  is;  and  if  there  is  any  other  method  of  convey- 
ing a  knowledge  of  that  science  than  by  teaching  engineer- 
ing theory,  I  have  never  yet  discovered  it.  ^ 

The    marked    advances    made    in    the    modern    engineering    ; 
schools    stand    obviously    among    the    great    achievements    of    j 
university  work,  and  there  is  little  else  but  praise  to  be  given 
to  those  who  are  conducting  them.     There  are,  however,  some    ; 
respects    in    which    the    contrast    between    the    older    schools    ' 
and  those  now  existing  is  not  altogether  in   favor   of  present 
practices.     Among  the  chief  aims  of  every  professionel  school 
ought  to  be  attainment  by  students  of  initiative,  self-reliance, 
decisive    and    resolute    treatment    of    professional    work.      The 
great  numbers  of  students  now  collected  in  these  schools  and 
the  necessity  of  systematic  and  effective  administration  have 
caused  some  serious  misdirected  efforts. 

The  university  is  not  a  factory,  as  President  Butler  has 
repeatedly  said  in  his  annual  reports.  It  is  not  the  province 
of  the  university  to  force  in  a  machine-like  way  its  students 
through  grooves  and  dies,  or  to  submit  them  to  the  standard- 
izing operations  of  educational  lathes  and  planers  so  as  to 
produce  interchangeable  parts  of  machines  rather  than  edu- 
cate and  develop  individuals  each  with  his  own  creative  powerj 
brought   to   its   best   effective   condition. 


THE    PASSION    FOR    CHANGE 
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Again  there  has  gradually  crept  into  the  educational 
of  engineering  schools  what  I  think  may  be  properly  called, 
for  lack  of  something  better  at  least,  the  vaudeville,  a  kind  of 
raw.  unregulated,  but  well-meaning  desire  to  change  abruptly 
about  everything  which  has  been  found  effective  in  long  ex- 
perience by  a  more  or  less  chaotic  and  unreasoned  effort  to 
gain  improvement,  without  realizing  that  a  good  deal  of  the 
best  may  be  wrecked   in  the  procedure. 

It  is  probably  unnecessary  for  me  to  say  that  all  the  solici- 
tations of  the  vaudeville  have  not  attracted  me.  There  Is 
nothing  more  effective  in  the  extension  and  development  of 
an  engineering  school  than  excellent  things  quietly  and  well 
done;  and  the  more  work  of  that  sort  performed  the  greater 
and  more  enduring  will  be  the  service  rendered  to  the  pro- 
fession. 


May  18,  1916 
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The  new  Bear  Valley  dam,  one  of  the  largest  of  the 
multiple-areh  concrete  type,  overflowed  for  the  first  time 
on  Jan.  21,  1916,  as  slunni  in  the  accompanying  view 
from  a  photograph  taken  on  that  day.  This  dam,  located 
in  the  San  Bernardino  Mountains  of  California,  was  de- 
scribed in  Engineering  New.s,  Dec.  25,  1913,  p.  1281.  It 
was  built  upstream  of  the  famous  Bear  Valley  arch  dam, 
which  for  many  years  held  the  record  for  slenderness  of 


WATEE  GOING  OVER  BEAR  VALLEY  DAM  ON  JAN.  21,  1916 

section.     It  is  of  interest  to  quote  the  following  extract 
from  the  article  mentioned  : 

It  was  proposed  to  erect  a  dam  to  a  height  of  65  ft.  above 
I  lie  base  datum  zero  of  the  old  dam,  giving  a  capacity  in  mil- 
lions of  gallons  of  17,000,  but  the  large  runoff  of  the  winter 
of  1909  showed  that  there  would  have  been  lost  a  consider.-ible 
(luantity  of  water  at  that  height,  so  it  was  finally  determined 
to  run  it  up  to  the  70-ft.  contour,  giving  it  a  capacity  of  21,000 
millions  of  gallons  and  this  in  the  completed  plans  was  raised 
finally  to  the  72-ft.  contour,  giving  a  capacity  of  22,SS0  mil- 
lions of  gallons,  the  new  datum  giving  a  crest  elevation  of 
6,746   ft.   above   sea   level. 

The  photograph  was  furnished  by  Herbert  Garstin, 
President  of  the  Bear  Valley  ^lutual  Water  Co. 

aim  Kf©"w  Jersey 

Nuisances  having  a  relatively  direct  effect  upon  health 
are  dealt  with  in  a  half  dozen  short  regulations  in  the 
initial  portion  of  the  State  Sanitary  Code  Just  adopted 
by  the  New  Jersey  Department  of  Health.  Tlie  regu- 
lations are  as  follows : 

1.  No  person  or  private  or  municipal  corporation  shall 
maintain  or  permit  to  be  maintained  anything  whatsoever 
which  is  a  hazard  or  a  danger  to  human  health. 


2.  No  person  or  private  or  municipal  corporation  shall 
maintain  any  well,  or  other  supply  of  water  used  for  drinking 
or  household  purposes,  which  is  polluted  in  any  manner  that 
may  render  such  water  injurious  to  health,  or  which  is  so  situ- 
ated or  constructed  that  it  may  become  so  polluted. 

3.  No  person  or  private  or  municipal  corporation  shall 
maintain,  use  or  permit  to  be  used,  any  privy  or  other  recep- 
tacle for  human  excrement,  unless  such  privy  or  other  recep- 
tacle is  so  constructed  and  maintained  that  flies  cannot  gain 
access  to  the  excremental  matter  contained  therein,  and  unless 
such  excremental  matter  shall  at  all  times  be  i)revented  from 
flowing  over  or  upon  the  surface  of  the  ground.  Every  privy 
or  other  receptacle  for  human  excrement  located  within  100 
ft.  of  any  stream,  the  waters  of  which  are  used  for  drinking 
or  domestic  purposes,  shall  be  piovided  with  a  water-tight 
vault. 

4.  No  person  or  private  or  municipal  corporation  shall  per- 
mit any  human  excrement,  or  material  containing  human  ex- 
crement, to  remain  on  the  surface  of  the  ground  nor  shall  such 
excremental  matter  or  material  containing  such  excremental 
matter  be  buried  or  otherwise  disposed  of  within  100  ft.  of 
any  stream,  well,  lake,  spring  or  other  source  of  water  used 
for  drinking  or  domestic  purposes;  nor  shall  any  such  material 
be  deposited  in  any  place  where  it  is  likely  to  gain  access  to 
such  waters.  Provided,  however,  that  this  regulation  shall  not 
apply  to  effluents  from  sewage-disposal  plants  which  have 
been,  or  hereafter  may  be.  approved  by  the  State  Department 
of    Health. 

5.  No  person  or  private  or  municipal  corporation  shall 
maintain,  or  permit  to  be  maintained,  any  accumulation  of  de- 
composing animal  or  vegetable  matter  in  which  fly  larva 
exist  on  any  premises  upon  which  is  located  any  hotel,  board- 
ing house,  lodging  house,  restaurant,  or  any  other  establish- 
ment in  which  foods  intended  for  sale  or  distribution  are  pre- 
pared, handled  or  sold,  or  at  any  point  on  any  other  premises 
within   250   ft.   of  any  dwelling  occupied   by   another. 

6.  No  person  or  private  or  municipal  corporation  shall 
maintain  or  permit  to  be  maintained,  any  pool,  pond,  ditch, 
stream  or  other  body  of  water  or  any  cistern,  privy  vault, 
cesspool,  rain  barrel  or  other  receptacle  containing  water,  in 
which     mosquito     larvte     exist. 

7.  These  regulations  shall  take  effect  on  June  1,  1916. 

The  state  Sanitary  Code  is  being  framed  in  accordance 
with  a  legislative  enactment  of  1915.  Tlie  Code  will 
supersede  all  local  health  board  rules  and  ordinances 
throughout  the  State  but  local  boards  may  adopt  other 
and  stricter  rules  not  inconsistent  with  the  Code.  It  is 
the  duty  of  the  State  Department  of  Health  to  .^ee  that 
not  only  the  State  Sanitary  Code  but  the  sanitary  and 
health  laws  of  the  State  as  well  are  enforced.  In  case 
of  local  non-enforcement,  the  Department  has  authority 
to  do  the  necessary  work  and  recover  the  cost  from  the 
municipality  in  an  action  for  debt. 


Sill  fromm 
e'wponimtl 

A  $6,000,000  sewage-treatment  plant,  consisting  of 
sedimentation  and  Imlioff  tanks,  followed  by  disinfec- 
tion, would  be  the  most  economical  method  of  meeting 
local  needs  and  protecting  both  American  and  Canadian 
interests,  according  to  a  report  just  made  by  Clarence  W. 
Hubbell,  Consulting  Engineer  of  Detroit,  to  George  H. 
Fcnkell,  Commissioner  of  Public  Works  of  that  city. 

^Ir.  Hubbell  was  engaged  late  in  1914  to  review  the 
data  and  conclusions  of  the  International  Joint  Com- 
mission as  to  the  protection  of  Canadian  waters  from 
Detroit  sewage.  He  was  also  asked  by  Mr.  Fenkell  to 
consider  the  extent  to  which  the  "sewage  of  Detroit  pol- 
lutes American  waters  so  as  to  render  them  unfit  as  a 
source  of  raw  water  for  filtration  purposes."  A  third 
line  of  inquiry  referred  to  ^Ir.  Hubbell  involved  the 
means,  if  any,  which  should  be  used  by  Detroit  to  treat 
its  .'^ewage  and  the  expense  which  would  be  justifiable  for 
tliat  purpose. 
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Alter  ii  i;('iicnil  rev  irw  nf  the  ri'|i(nt  tn  tiir  Intcnia- 
tioiml  .loiiit  Comiiiissioii,  as  icliitcd  to  Detroit  comlilioiis, 
Mr.  Iliil.hell  .sa\s: 

It  tlicrofoiT  followH  that  picvintl vi-  or  ri'Micdlal  iiU'iiHuri'H 
ii'iUilrcil  witli  rcft'ii'iUT  to  pollution  ciomnIii^;  tin-  liouiulary 
lint-  from  cltlior  .sldi-  mIiouIiI  loRlcally  he  UinittMl  to  Huch  Hi-w- 
nge  treatmont  aa  may  bo  in'ccssiaiy  to  i)rovriit  an  undue  bur- 
den bt'lnj;  i>lacod  on  any  water-iiurlflcntlon  plant  having  nn 
Intake  suitably  located  In  the  bc-xt  raw  water  obtainable  with- 
in a  reasonable  distance  from  the  plant.  In  our  [my]  JuJk- 
ment  such  results  can  best  be  Insured  for  all  future  condi- 
tions likely  to  occur,  by  sterilization  of  all  sewajfe  discharged 
from  vessils,  and  by  eventually  collectiiiK  all  urban  sanitary 
sewage  at  convenient  points  where  It  may  be  treated  either 
by  means  of  fine  screens  or  scttllnK  tanks,  followed  by  sterili- 
zation. 

Detroit  should  nntlcipati'  such  a  system  for  other  reasons 
than  that  of  preventinK  pollution  from  crossinK  the  boundary 
line. 

Takins;  up  next  the  relation  of  tlic  sewa<;e  of  Doti'oit 
to  tlie  water-.>iU])i)lies  of  nearby  American  cities,  Mr.  Ilui)- 
bell  first  says  that  it  is  diilicnlt  to  distino;uish  between 
pollution  from  cither  side  of  the  boundary  line.  Tiicre 
is  a  zone-  ''of  gros.-^ly  polluted  M'atcr"  alon<j  the  whole 
American  shore  of  the  river  between  Lake  St.  Clair  and 
Lake  Krie.  The  zone  varies  in  widtli  and  the  do;jre(>  of 
pollution  decreases  from  the  shore  outward.  Within  this 
polluted  zone  the  Avater  is  "unfit  as  a  source  of  raw  water 
for  filtration  purposes." 

Tiie  water-su])plies  of  ^Michigan  most  affected  are  those 
of  Ford,  Wyandotte,  Trenton,  and  Monroe,  but  the  De- 
troit sewage  does  not  render  the  raw  water  "dra^m  for 
the  supply  of  any  of  these  cities"  unsuitable  for  filtration 
purposes.  In  the  cases  of  Ford  and  AVyandotte,  water 
suital)le  for  filtration  can  he  obtained  through  an  intake 
extending  about  3,000  ft.  into  the  river.  Trenton  is 
worse  off,  for  it  ''cannot  obtain  a  suitable  supply  within 
reasonable  distance  or  cost"  as  matters  now  stand,  but 
it  "could  do  so  were  Detroit  sewage  treated  as  recom- 
mended in  this  report." 

The  sewage  of  Detroit  does  not  reach  the  Detroit  water- 
works intake  crib  under  ordinary  conditions,  but  strong 
easterly  winds  sometimes  cause  a  back  flow  in  the  river, 
especially  if  they  coincide  with  ice  gorges  in  the  St.  Clair 
Eiver.  Such  conditions  are  likely  to  occur  once  in  four 
or  five  years  and  to  endanger  the  supply.  The  probability 
of  this  backflow,  combined  with  increasing  unprevent- 
able  pollution,  surface  wash,  and  storm-water  sewage 
will  probably  justify  the  construction  of  a  new  water- 
works intake  further  removed  from  the  influence  of  shore 
l)ollution  some  time  in  the  future,  even  if  Detroit  does 
l)uild  sewage-treatment  works. 

As  to  the  most  desiral)le  method  and  cost  of  sewage 
treatment  for  Detroit,  Mr.  Hubbell  points  out  first  that 
owing  to  the  large  amount  of  dilution  available  in  the 
Detroit  Eiver,  oxidation  methods  are  not  required  for 
Detroit  sewage.  It  is  desirable,  however,  to  remove  oil, 
grease,  feces  and  other  floating  matter  from  the  sewage. 
Most  important  of  all  is  the  removal  of  disease  germs. 
Elaborating  on  this  point,  Mr.  Hubbell  says: 

studies  indicate  that  a  removal  of  some  90  to  95%  of  the 
total  bacteria  in  the  sewage  will  be  necessary  to  reduce  the 
pollution  in  the  river  below  Detroit  to  a  standard  500  B.  coli 
per  100  CO.  for  average  conditions.  Tliis  can  best  be  done 
Ijy  the  use  of  a  disinfectant,  such  as  hypochlorite  of  lime. 

After  considering  various  methods  of  sewage  treat- 
ment, Mr.  Hubbell  says  the  choice  lies  between  (1)  Im- 
hoff  tanks  with  disinfection  located  at  Fort  Wayne  and 
Fairview  on  the  river  front,  and  a  future  plant  on  Con- 
nor's Creek,  and  (2)  five  plants  in  which  fine  screening 


«'>iild  \)v  ciiiiiKini'il  with  (lisinrcctioii.  I'lidcr  tlic  lir>t 
altcriiiilivc  tiie  shidgc  would  l)e  disposed  of  by  (illiiig  in 
lowhiiids  or  by  incineration,  or  sold  as  a  fertilizer  tiller. 
Under  the  .><ccoiid  plan   the  screenings  would   be  biirncil. 

Although  sedinientalioii  and  wreeiiiiig  would  be  the 
most  expensive  of  Ihc  two  plans  in  first  cost,  Mr.  Ilnli 
bell  concludes  tiiat  this  plan  is  the  most  desii'abic  one, 
as  it  would  also  be  tiie  most  economical,  taking  into 
account  all  of  the  annual  ciiarges.  Tic  estimates  that 
the  first  co.sf  of  Imhofl'  tanks  and  disinfection  for  a  po|)ii- 
lation  of  •)r)0,000,  together  ovitli  necessary  collecting 
.sewers,  would  be  $(),0!)  1,000.  The  annual  charges,  in- 
cluding interest  at  ly^'/i ,  amortization  (rate  unspecified), 
operating  cost  and  maintenance  are  estimated  at  $517,- 
130,  or  51.5c.  per  capita.  Tiiese  estimates  do  not  include 
the  future  plant  on  Connor's  Creek. 

Finally,  Mr.  Hubbell  says  that  "it  is  dillicult  to  for- 
mulate an  an.swer  in  terms  of  money  alone"  to  the  ques- 
tion, "What  expense  would  be  justified  for  sewage  treat- 
ment?" He  believes,  however,  that  considering  the 
international  features  of  the  problem,  the  benefits  to 
tiic  water-supplies  of  Detroit  and  other  cities  on  the 
American  side  and  the  various  amenities  of  the  case  that 
an  expenditure  of  $0,000,000  for  construction  would  be 
justified. 

Air.  Hubbell's  report  was  transmitted  to  the  Mayor 
and  Council  of  Detroit  by  Commissioner  Fenkell  on  May 
9,  without  recommendations,  but  accompanied  by  a  re- 
view of  the  methods  and  cost  of  sewage  treatment  as 
adopted  or  proposed  by  a  number  of  other  large  American 
cities. 


The  Ontario  Government  has  received  a  communica- 
tion from  the  Government  of  the  United  States  in  refer- 
ence to  the  proposed  development  of  hydro-electric  power 
at  Chippewa  Creek.  It  points  out  that  American  citizens 
are  entitled  to  the  use  of  half  the  water  of  the  rapids 
of  the  Niagara  Eiver  and  that  "it  can  hardly  be  expected 
that  the  Government  of  tlie  United  States  will  concede 
that  this  right  may  be  curtailed  by  the  diversion  of  the 
waters  above  the  Falls  on  the  Canadian  side  in  such  a 
way  that  they  will  not  be  returned  to  the  stream  except 
below  the  Gorge."  The  note  further  suggests  that  in 
case  the  views  of  the  American  and  Canadian  Govern- 
ments are  not  in  accord  on  the  subject  the  matter  might 
be  regarded  as  an  appropriate  one  to  be  referred  to 
the  International  Joint  Commission. 

Hon.  I.  B.  Lucas,  Attorney  General  of  Ontario  and 
p  member  of  the  provincial  Hydro-Electric  Commission, 
when  interviewed  on  the  subject  stated  that  the  Ontario 
Government  had  always  anticipated  submitting  the  plans 
of  the  proposed  work  to  the  International  Joint  Com- 
mission. Before  the  Government  had  any  knowledge  of 
a  dispatch  from  the  American  Government  it  had  au-  \ 
thorized  the  Hydro-Electric  Commission  to  prepare  maps  J 
and  plans  to  submit  to  the  Joint  Commission  for  ap- 
proval in  pursuance  of  the  provisions  of  the  treaty.  It 
may  have  been  assumed  that  this  consent  would  be  given 
largely  as  a  matter  of  form,  but  the  dispatch  from  the 
American  Government  shows  that  it  will  be  a  matter  for 
some  adjustment. 
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Elmer  L.  Cortholl,  President  of  tlie  American  Society 
of  Civil  Engineers,  died  at  Albany,  N.  Y.,  on  May  16, 
1916,  at  the  age  of  76  years.  Mr.  Corthell  had  for  some 
time  been  confined  to  his  bed  at  his  summer  home  in 
3Iassachusetts,  but  his  sickness  took  a  turn  for  the 
worse  during  the  past  week  and  he  was  brought  to  the 
hospital  in  Albany,  where  he  died.  A  full  biography  and 
portrait  of  Mr.  Corthell  was  published  in  Enuixpering 
Xews  of  Feb.  3,  1916,  as  one  of  the  biographies  of  the 
current  presidents  of  the  four  national  engineeiing  soci- 
eties. It  is  not  necessary,  therefore,  in  this  place  to  do 
more  than  note  the  history  of  his  professional  life. 

After  service  in  the  Eliode  Island  artillery  in  the  Civil 
War,  ]\Ir.  Corthell  reentered  Brown  University,  where  he 
had  been  at  the  breaking  out  of  the  war,  and  graduating 
therefrom  in  1867,  started  at  that  time  a  continuous 
service  in  the  profession  of  engineering.  This  service 
romprised  railway  work  in  the  Middle  West;  a  long  and 
arduous  experience  on  the  Mississippi  jetties;  bridge  de- 
.-ign  and  construction,  mostly  on  the  Mississippi,  j\lis- 
-ouri  and  Ohio  Rivers;  and  finally  during  the  later  years 
«f  his  life  an  international  experience  in  harbor  construc- 
tion, mainly  in  South  America. 

I\lr.  Corthell's  professional  honors  have  been  many,  not 
the  least  of  which  was  the  presidency  of  the  great  national 
-ociety,  which  he  held  at  the  time  of  his  death.  Only 
one  other  president  of  the  American  Society  of  Civil 
Engineers  has  died  in  office,  Mr.  Ashbel  Welch,  who  died 
Sept.  25,  1882.  Clemens  Ilerschel  is  senior  vice-president 
(if  the  American  Society  of  Civil  Engineers  and  will 
succeed  to  the  office  of  president. 

The  National  Fire  Protection  Association  at  its  20th 
anrmal  meeting,  held  in  Chicago  j\Iay  9  to  11,  passed  a 
series  of  resolutions  including  the  following  recommenda- 
tions: The  adoption  by  municipalities  of  the  building 
code  approved  by  the  Association  and  of  ordinances  for 
systematic  inspection  of  buildings,  the  passage  of  state 
laws  for  the  fire-marshall  system,  minimum  require- 
ments for  hospitals  and  other  public  institutions,  and 
establishing  personal  responsibility  for  damage  due  to 
fires  caused  by  carelessness.  The  more  general  use  of 
sprinkler  and  fire-wall  protection  was  advocated.  Another 
resolution  advocated  inspection  by  the  engineers  of  the 
Association  of  nmnicipal  matters  relating  to  fire  preven- 
:  ion  and  protection ;  these  would  include  water  supply, 
lire  equipment,  fire  alarm  system,  building  code,  etc. 

The  possibility  of  cooperation  by  neighboring  cities 
for  mutual  aid  in  case  of  fire  was  discussed,  and  it  was 
sliown  that  in  many  cases  the  use  of  individual  types 
of  couplings  and  fittings  continues  to  be  a  bar  to  such 
diitside  assistance. 

The  fire  protection  of  high-value  districts  was  a  special 
{iipic  of  discussion.    Albert  Blauvelt  (Chicago)  advocated 


the  special  high-pressure  system,  and  suggested  that  in 
promoting  the  use  of  such  protection  more  emphasis 
should  be  laid  on  its  economic  value.  H.  W.  Forster 
(Philadelphia)  spoke  very  strongly  in  favor  of  the 
automatic  sprinkler  system,  which  is  adaptable  for  .small 
as  well  as  large  cities.  He  considered  that  in  most  cases 
the  available  pressure  is  ample,  without  a  special  high- 
pressure  system.  In  many  cities  it  is  100  to  150  lb.,  and 
Omaha  has  even  175  lb.  for  all  purposes.  In  most  cities, 
also,  there  is  willingness  to  furnish  water  for  fire  purposes 
at  little  or  no  cost,  the  value  of  the  u.se  of  such  water  in 
preventing  conflagration  and  loss  being  now  recognized. 

Greater  cooperation  of  the  engineer  with  the  state 
legislator,  the  alderman  and  other  political  forces  was 
urged  by  Herman  L.  Ekern  (Wisconsin)  as  a  means  of 
introducing  better  protection  for  high-value  districts. 
The  engineer's  reports  alone  accomplish  nothing,  but 
what  is  needed  is  the  legislator  or  alderman  who  has 
been  educated  by  contact  with  the  engineer  so  that  he 
understands  what  the  situation  is  and  what  the  engineer's 
report  really  means  to   the  community. 

Specifications  for  the  construction  of  an  office  building 
with  the  highest  practical  type  of  fire  resistance  were 
submitted  by  the  Committee  on  Fire  Resistive  Construc- 
tion. Suggestioxis  for  the  elimination  and  protection  of 
defects  which  constitute  fire  hazards  were  discussed  in 
another  report.  Such  defects  include  hollow  floors  (wood) 
without  firestops,  stairway  openings  and  elevator  shafts, 
and  floor  openings  for  belting  and  machinery. 

Outside  stairs  were  advocated  strongly  by  the  Com- 
mittee on  Safety  to  Life,  and  its  recommendations  were 
adopted  without  discussion,  although  formerly  there  has 
been  strong  opposition  to  endorsing  the  use  of  such  stairs. 
This  committee  also  called  attention  to  the  laws  of  New 
York  and  Wisconsin  which  base  the  allowable  numlier 
of  occupants  for  any  floor  upon  the  exit  capacity.  The 
suggestions  for  protection  of  buildings  against  liglitning, 
submitted  by  the  Committee  on  Signaling  Systems,  led 
to  ))rotracted  discussion. 

Two  subjects  of  sociological  character  were  presented 
relative  to  the  protection  of  children  and  young  people 
in  factories  and  schools.  Miss  Mary  E.  McDowell 
advocated  complusory  fire-drill.  She  referred  to  disaste.s 
in  which  panic  was  a  leading  cause,  and  laid  stress  ujion 
the  economic  loss  due  to  injuries  and  sickness  among 
those  who  are  not  able  to  support  themselves  except  by 
their  daily  work.  Even  in  a  fireproof  building  with 
good  fire  protection,  a  slight  fire  or  other  cause  of  panic 
on  an  upper  floor  may  result  in  a  terrible  disaster. 

The  otiier  matter  was  a  discussion  on  safeguarding 
children  from  fire.  This  covered  three  specific  points: 
The  planning  of  school  buildings  with  a  view  to  safety, 
the  use  of  fire  escapes  and  fire  drills,  and  the  care  of 
.school  buildings. 

Tests  of  pipe  elbows  to  determine  the  friction  loss 
indicated  that  the  loss  of  standard  ellwws  is  50  to 
100%  greater  than  that  of  long-turn  screw-end  elbows, 
and  it  is  proposed  to  design  new  standards  of  the  latter 
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ty|>t'.  Tlic  (\imniitliH>  on  I'lxplosivcs  ami  Cniiilmslihlcs 
svil)iiiilti'(l  aiiiciKliiicnts  (o  ])r('scnt  I'ci^qiiiilion.'*  rcliitivc  to 
I'Oiitaiiu'rs,  fiii'l  oil,  iiitcriial  coiiilHistion  t'ii^MiK'.x,  and 
atrtyii'iu' ^onorators  for  liJ,dllini,^ 

The  nu'i'liiif,'  was  licid  in  (lu-  anditorium  ol'  {\u: 
In.-<uranir  Kxclnuijic  Hnildinfj.  Tlic  attendance  was  laij;c 
and  till'  di.^^ciissions  wciv  ai'tivc.  Tiic  ollictTs  for  1!)1()-17 
are  as  follows:  rresideiit,  Charles  10.  Meek,  New  York, 
N.  Y. ;  Viee-Presidents,  Lonis  Wiederhold,  Jr.,  IMiiladel- 
))liia.  Pa.,  and  1).  Everett  Waid,  New  York,  N.  Y.; 
Secretary  and  Treasurer,  Franklin  II.  Wentworth,  Boston, 
-Mass. 
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EEeplhaimt  BTiaHHe  Oamm  CoimtipSetedl 

The  Elepiiant  Mutte  Dam,  located  on  the  Hio  (irandc 
about  14  mi.  west  of  Engle,  N.  j\I.,  and  the  main  structure 
in  the  Rio  Grande  project  of  the  United  States  Reclama- 
tion Service,  was  onicially  dedicated  on  May  13,  lUK!. 
The  dam  is  of  rubble  concrete  with  a  gravity  section  and 
straight  plan.  It  is  1,200  ft.  long  at  El.  4,414,  the  road- 
way surface,  203.5  ft.  high  above  the  original  river  sur- 
face and  304.5  ft.  from  deepest  excavation  to  top  of 
parapet  wall.  The  maximum  width  at  base  is  315  ft. 
and  the  roadway  top  is  IG  ft.  The  masonry  content  is 
550,000  cu.yd.  A  reservoir  was  created  45  mi.  long  and 
with  42,000  acre  area,  containing  when  full  115,098  mil- 
lion cubic  feet.  Numerous  articles  describing  the  design 
and  construction  of  the  dam  have  appeared  in  Engineer- 
ing News,  notably  in  the  issues  of  Jan.  16,  1913,  p.  130; 
June  19.  1913,  p.  1270;  Jan.  14,  1915.  p.  51;  Sept.  30, 
1915,  p.  645;  Oct.  7,  1915,  ]>.  f.96. 


JJolhim  Edison  Sweet 
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.Inlin  Mdsoii  SwccI,  lion.  M.  Am.  Soc.  .M.  10.,  one  of 
tiic  best,  known  and  most  all'ectionately  regarded  men  in 
llir  entire  engineering  profession,  died  suddenly  at  his 
lioiMc  in  Syracuse  on  May  H.  lie  was  bom  in  I'ornpey, 
.\.  Y..  in  1832,  and  was  there  educated  m  the  di^lrict 
schools.  ll(!  early  e.\hil)il(!d  his  mechanical  ingenuity  and 
in  1850  was  ajiprenliced  to  a  carpenter  and  joinctr.  Alter 
about  a  year  he  entered  the  ollice  of  a  local  architect, 
where  his  work  attracted  more  than  local  attention.  From 
1863-4  he  was  a  drarisman  for  Ilazeltine,  Lake  &  Co., 
and  the  Patent  Nut  &  Holt  (!o.,  in  iiirmingbam,  Eng- 
land.     On    lii<    rr|iM-ii    In   Aiiiciica    lie   was  a    di'>iLrncr   for 


FIG.    2.      SPILLWAY   ON   ELEPHANT   BUTTE   DAM 


FIG.   1.     DOWNSTREAM  FACE  OF  ELEPHANT  BUTTE   DAM   NEAR   COMPLETION 
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Sweet,  Barnes  &  Co.,  oi'  Syracuse.  About  tliis  time  he 
devised  a  typesetting  machine,  which  was  exhibited  at  the 
Paris  Exposition  in  1867.  From  1871-3  he  was  a 
bridge  builder  for  Howard  Soule  of  Syracuse,  and  in 
these  years  built  the  first  of  the  famous  "straight-line" 
steam  engines. 

In  1873  he  was  called  as  professor  of  practical  mechan- 
ics in  Sibley  College,  of  Cornell  University,  and  here  he 
laid  the  basis  of  his  world-wide  reputation  as  an  engineer, 
and  in  spite  of  only  six  years  of  teaching  made  those  nota- 
ble friendships  which  clung  to  him  with  his  title  "Pro- 
fessor" to  the  end  of  his  life. 

He  left  Cornell  to  take  up  the  commercial  develop- 
ment of  his  Straight-Line  engines — the  success  of  which 
has  become  a  matter  of  record.  The  shops  of  the 
Straight-Line  Engine  Co.,  of  which  concern  he  became 
president  in  1880,  became  a  notable  institution  l)ecause 
of  the  quality  of  its  work  and  the  spirit  which  pervaded 
it.  Over  its  entrance  was  written  "Visitors  Always  Wel- 
come." 

Professor  Sweet  was  one  of  the  leaders  in  the  founding 
of  the  American  Society  of  Mechanical  Engineers,  and  its 
I  bird  president,  in  1883.  From  1899  to  1901  he  was 
president  of  the  Engine  Builders'  Association  of  the 
United  States.  He  was  always  active  in  local  technical 
affairs,  having  been,  for  example,  president  of  the  Syra- 
cuse Technology  Club  and  of  the  Syracuse  Metal  Trades 
Association.  He  had  served  as  mechanical  expert  for 
the  U.  S.  Navy  Department  and  in  1893  was  one  of  the 
jurors  at  the  Chicago  Exposition.  In  1906  he  was 
))n'>iflent  of  the  John  Fritz  Medal  Association.  Syracuse 
L'iii\ersity  conferred  on  him  the  honorary  degree  of 
Doctor  of  Engineering. 

From  his  earliest  days  in  the  Syracuse  architect's  office 
lie  had  been  a  facile  writer  and  his  contril)utions  to  tech- 
nical publications  were  numerous.  In  1906  he  published 
the  volume  "Things  That  Are  Unusually  Wrong" — dis- 
cussing features  of  machine  design. 

m 

Cloud  Clifford  Conkling,  M.  Am.  Soc.  C.  E., 
Chief  Engineer  of  the  Steel  Sheet  Piling  Department 
of  the  Lackawanna  Steel  Co.,  died  on  iMay  8,  at  his 
liome  in  Buffalo,  N.  Y.  He  was  horn  in  Rensselaerville, 
N.  Y.,  in  1862,  and  attended  the  public  schools  of 
Scranton,  Penn.  He  continued  his  studies,  including 
civil  and  mining  engineering,  and  was  first  eni])loyed, 
in  1881,  as  lodman  on  the  Erie  &  Wyoming  R.R.  and 
in  a  similar  position  during  the  following  year  on  a 
water-supply  survey  of  the  Ramapo  Valley,  New  York. 

In  1882  and  1883  he  also  took  a  special  course  of 
study  at  Williston  Seminary,  Easthampton,  ]\Iass.,  and 
tlie  next  two  years  was  draftsman  and  transitman  in 
the  city  engineering  office  of  Scranton.  He  was  also 
engaged  on  a  railroad  survey  in  New  Jersey  under  J. 
IL  Rittenhouse.  He  served  for  12  years  in  the  National 
(iuard  of  the  State  of  Pennsylvania,  retiring  as  Sergeant 
Major  of  the  13th  Regiment. 

In  1886,  Mr.  Conkling  entered  the  Department!  of 
Civil  and  Mining  Engineering  of  the  Lackawanna  Ii\)u 
and  Steel  Co.,  as  rodman,  continuing  with  that  com- 
pany (now  the  Lackawanna  Steel  Co.)  in  various  capac- 
ities. He  was  made  transitman  in  1888;  Assistant 
Engineer   in    1892;    and    Chief    of    the    Department    in 


1894,  since  which  time  he  had  had  charge  of  all  the 
construction  work  for  the  company,  and  entire  charge, 
for  the  first  year  and  a  half,  of  the  construction  of  tlie 
company's  Buffalo  plant,  the  design  and  construction  of 
railroad  yards,  sewers,  canals,  harbor  work,  the  South 
Buffalo   R.R.   and  foundations  of   all  kinds. 

Mr.  Conkling  was  Chief  P]ngineer  of  the  South  Buffalo 
R.R. ;  Chief  Civil  Engineer  of  the  Lackawanna  Steel 
Co.  up  to  190-i,  when  he  left  the  direct  employ  of  the 
company  to  practice  consulting  civil  engineering  in 
Bufi'alo,  during  which  time  the  surveys,  plans  and 
estimates  were  made  for  the  Buffalo,  Depew  &  Lake  Erie 
R.R.,  a  terminal  freight  railroad  to  be  built  around 
the  City  of  Bud'alo. 

In  1907  the  original  design  of  Lackawanna  steel  sheet 
piling  was  patented.  j\Ir.  Conkling  designed  and  patented 
modifications  of  the  original  design  and  was  instrumental 
in  bringing  to  a  commercial  culmination  the  shapes  of 
Lackawanna  steel  sheet  piling  now  rolled  by  that  comjiany. 
In  1913  the  consulting  work  of  this  character  had  reached 
such  a  magnitude  tliat  Mr.  Conkling  returned  to  the 
Lackawanna  Steel  Co.  as  Chief  Engineer  of  the  Steel 
Sheet  Piling  Engineering  Department,  which  position 
he  held  until  the  time  of  his  death. 
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An  automobile  (Cadillac  stock  eight-cylinder  roadster) 
driven  by  E.  G.  Baker  and  W.  F.  Sturm,  of  Indianapolis, 
made  the  transcontinental  trip  from  Los  Angeles  to  New 
York  City  in  7  days,  11  hr.  53  min.  The  start  was  made 
from  Los  Angeles  on  ]\Iay  8  at  12 :  01  a.m.  and  finished 
May  15  at  2 :  53  p.m.,  covering  a  total  distance  of  3.471 
mi.  Throughout  the  trip  the  two  men  secured  about  18 
hr.  sleep. 

The  Keauinukii  Road  on  Hawaii,  which  encircles  the  en- 
tire island,  is  about  complete.  It  is  240  mi.  long.  The 
round  journey  can  be  made  by  automobile  in  two  days. 

Municipal  Ownersliip  of  Gas  and  Electric  Li^ht  plants  at 
Phoenix,  Ariz.,  is  proposed,  with  the  possible  purchase  of  elec- 
tric current  from  the  Roosevelt  Dam  hydro-electric  plant  of 
the  United  States  Reclamation  Service.  Preliminary  plans 
and  estimates  are  to  be  made  by  Burns  &  McDowell,  consult- 
ing   engineers,    Interstate    Building,    Kansas    City,    Mo. 

A  DLsastrous  Fire  in  Ellendale,  N.  D.,  on  May  10,  practi- 
cally destroyed  the  town.  The  damage  is  estimated  at  $400,- 
000,  the  insurance  at  $1.50,000.  The  fire  started  at  night  in  a 
livery  stable  and  was  soon  distributed  about  the  town  by  a 
40-mi.  gale.  The  local  fire  department  was  inadequate  to 
cope  with  such  an  emergency  and  85  buildings  were  burned — 
which  left  only  a  half-dozen  standing — before  aid  could  be 
obtained  from  outside. 

A  Wasliout  on  a  Concrete-Uned  Ditch  caused  damage  re- 
cently at  .Sioux  Falls,  S.  D.  To  prevent  the  flooding  of 
valuable  land  a  flood-diversion  ditch  was  cut  from  one  channel 
of  the  river  to  a  parallel  channel,  the  ditch  ending  in  a  con- 
crete-lined chute  down  a  bluff.  The  toe  of  the  concrete  not 
being  protected,  a  flood  In  the  river  scoured  it  out  so  that  it 
failed,  and  the  chute  was  broken.  The  current  of  water 
coming  from  the  ditch  scoured  out  a  deep  cut  in  the  face  of 
the  bluff. 

The  New  York  City  Bridge  Department  is  to  be  superseded 
by  a  new  and  larger  Department  of  Plant  and  Structures,  ac- 
cording to  the  provisions  of  a  bill  recently  made  law  by  the 
governor's  signature.  The  new  scheme  was  fully  outlined  in 
"Engineering  News,"  Apr.  13,  1916,  p.  722.  The  main  change 
will  be  the  inclusion  under  one  head  of  the  71  repair  shops 
now  operated  separately  by  various  municipal  departments. 

A  Buildinsr-TradeN  Strike  in  St.  Louis  was  called  at  noon 
on  May  6.  The  number  of  workmen  involved  is  given  as  7,000 
and  the  cause  of  the  strike  is  the  refusal  of  an  increased 
wage   scale    by    the    contractors   of   St.   Louis.     Local    reports 
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«(atp  that  oviM-y  contractor  In  St.  LouIh  Ih  affcctrd  liy  tin- 
Btrikv,  with  the  exception  of  cluht  Hinall  conct-ins  who  liavo 
BiKned  aKi'coniciit.s  with  the  iiiilonH.  The  bl>?  cniitractorH  re- 
fuse to  recoKiiIze  the  International   Union  of  Mod  f'arrlerM. 

Krer  Aiituinobllt'-I'iirkliiK  .SpiieoM  are  hehiK  hullt  In  Kt. 
LiOUiH  to  take  care  of  the  coiiilltlon.s  that  will  olitaln  after 
May  27,  when  an  ordinance  koch  Into  effect  i)rohll)lllnK  the 
parkInK  of  autoniolilleM  for  more  than  two  h<)ur.s  In  the 
streets  of  a  defined  conKCstod  di.slrlct.  The  conHtructlon  of 
the  parkins  spaces  started  on  May  7.  Ued  .sluns  deHlKnatinn 
the  conKPStcd  district  will  he  placi^d  iiiuler  all  street  sIrils  at 
the  corners  In  the  section  in  which  jiarkiiiR  l.s  prohllilted. 
Only  licensed  laxlcabs  will  be  perniitled  to  park  for  more  than 
two  hours  in  the  congested  district. 

Dry  Uofk  No.  1  ut  Unllion,  the  racillc  terminus  of  the 
I^anama  I'aiuil,  has  been  practically  completed  and  was  turned 
over  by  the  Division  of  Terminal  Con.struction  to  the  Me- 
chanical nivision  for  operation  and  maintenance  on  May  1. 
The  dock  is  1,0-14  ft.  long,  110  ft.  wide  at  the  entrance,  and  has 
a  depth  over  the  keel  blocks  of  35  ft.  at  mean  tide.  The 
dock  was  built  behind  the  protection  of  a  coffer-dam.  A  gap 
100  ft.  wide  was  blasted  through  this  coffer-dam  on  Apr.  23 
admitting  the  water  from  outside  into  the  lock.  The  blast 
was   made   with   14,500   lb.   of   (iO'r    dynamite. 

Ueodctic  Conneoflon  between  Mexico  and  Vnited  States — 
The  Secretary  of  Commerce  announces  the  completion  of  the 
work  at  the  Rio  Grande  to  the  westward  of  Brownsville,  Tex., 
and  Matamoras,  Mex.,  which  connects  the  triangulation  sys- 
tems of  the  United  States  and  of  Mexico.  In  the  United  States 
the  arc  of  primary  triangulation  extends  from  the  north- 
western part  of  Minnesota  southward  along  the  itSth  nieiidian 
to  the  Rio  Orande,  and  Mexico  had  extended  an  arc  of  primary 
triangulation  along  the  9Sth  meridian  from  its  Pacific  coast 
to  the  Rio  Grande.  The  length  of  the  completed  arc  is  2,270 
miles. 

Double-Tracking  on  the  ("hiengo  &  IVortliwcstern  Ry.  for 
about  two  miles  west  of  (^edar  Rapids,  Iowa,  will  complete 
the  double-tracking  between  Chicago  and  Omaha.  The  grad- 
ing is  very  light  (about  25,000  cu.yd.),  and  all  excavation 
will  be  done  by  hand.  Part  of  the  roadbed  widening  is  done 
by  shoveling  direct  from  borrow  pits  to  make  the  shallow 
fill.  In  cuts,  the  ground  is  plowed  and  the  earth  shoveled  into 
I'^-yd.  Western  dump  cars  on  a  construction  track  of  2-ft. 
gage.  With  this  small  equipment,  the  work  can  be  done  along 
the  edge  of  the  roadbed  without  interfering  with  traffic.  The 
contractors  are  White  &  Duffy,  of  Chicago.  The  work  is 
under  the  direction  of  M.  E.  Thomas,  Division  Engineer,  at 
Boone,    Iowa. 

Two  California  Irrigation  District  Projects,  each  pumping 
water  from  wells  for  di.stribution  through  pipe.«,  each  includ- 
ing booster  pumps,  and  each  having  as  its  chief  engineer 
Stephen  E.  Kieffer.  57  Post  St.,  San  Francisco,  Calif.,  will 
reach  the  contract  stage  the  latter  part  of  June.  The  Lindsay- 
Strathmore  Irrigation  District  (Secretary,  C.  W.  Wright,  Lind- 
say, Calif.)  expects  to  vote  $1,400,000  of  bonds  to  irrigate 
15,775  acres  of  citrus  lands.  It  proposes  to  sink  37  wells  upon 
a  1.200-acre  tract  in  the  Kaweah  River  delta.  The  wells  are 
expected  to  give  a  total  yield  of  75  cu.ft.  per  sec.  or  26.000 
acre-feet  for  the  season.  Each  well  will  be  equipped  with  a 
direct-connected  electric-driven  deep-well  turbine  pump,  oper- 
ating under  a  total  head  of  100  ft.,  delivering  into  a  60-in. 
reinforced-concrete  pipe  31/2  mi.  long.  This  pipe  will  deliver 
into  a  reinforced-concrete-lined  low-level  ditch  6,25  mi.  long, 
having  a  grade  of  1.92  ft.  per  mi.  At  the  lower  end  of  this 
ditch  three  16-in.  horizontal,  single-stage  centrifugal  pumps 
direct  connected  to  500-hp.  motors  and  two  10-in.  pumps  of 
the  same  type  with  200-hp.  motors  will  deliver  water  against 
a  head  of  160  ft.  into  a  reinforced-concrete-lined  high-level 
ditch  5.25  mi.  long,  on  a  grade  of  5  ft.  per  mi.  A  boosting 
station  on  one  of  the  main  pipe  lines  will  lift  water  160  ft. 
more  to  high-level  ditch  No.  2,  from  which  pipe  will  supply 
the  highest  land  on  the  district.  The  boosting  station  will 
have  two  S-in.  pumps  like  the  others  just  described,  driven  by 
125-hp.  motors.  The  mains  and  laterals  supplied  from  the  two 
high-level  ditches  will  range  in  size  from  36  to  6  in.,  total 
95  mi.  in  length,  and  deliver  water  under  pressure  to  same 
point  "opposite  every  tract  of  land."  Pipe  above  12  in.  will  be 
of  "protected"  riveted  steel  and  less  than  12  in.,  either  the 
same  material  or  reinforced  concrete.  The  Terra  Bella  Irri- 
gation District  (Secretary,  E.  R.  Clemens.  Terra  Bella,  Calif.) 
expects  to  vote  $1,000,000  bonds  for  works  to  irrigate  12,500 
acres,  but  apparently  only  half  this  sum  will  be  expended  at 
the  outset.  The  supply  of  65  cu.ft.  per  sec.  will  be  from  about 
60  wells  and  also  from  "infiltration  galleries"  consisting  of 
open-jointed  cement  pipe  laid  in  the  bed  of  Deer  Creek.  There 
will  be  a  pump  to  each  well,  delivering  to  a  main  pumping 
station,  and  also  five  booster  stations.  The  well  pumps  and 
the   main    pumping   stations   will    have    equipments   similar   in 


type  to  those  for  tln'  other  district.  The  m.iln  station  anil 
booster  station  No.  1  will  contain  two  12-ln.,  two  10-ln.  and 
two  S-ln.  pumjis  and  2.')0-  and  125-hp.  tnotors,  operating  Mgalnst 
a  hi-ad  of  120  ft.  Mooster  Station  No.  2  will  receive  Inllltratlon- 
gallery  water  and  didlver  It  by  meaiiH  of  two  12-ln.  pumps  iind 
25-hii.  motors.  Hooster  Station  No.  3  will  deliver  gallery  and 
well  water  under  170  ft.  head  to  the  Miime  zone  us  will  No.  2, 
by  means  of  X-ln.  pumps  and  75-hp.  motors.  The  other  two 
boosting  stations  will  take  water  from  Inltl.-il  boosting  sta- 
tions and  deliver  It  at  heads  of  SO,  100  and  IflO  ft.,  these  pumps 
being  4-  and  fi-ln.  The  distribution  system  will  comprise 
.SO  ml.  of  6-  to  30-ln.  i)lpe,  of  materl.-il  slmll.ir  to  that  In  the 
other  district,  deliv<!rlng  water  at  a  point  oijposlte  every  20- 
aci-e    tract. 
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Mr.  .1.  C.  Townley  has  been  appointed  City  Superintendent 
of  Ithaca,   N.   Y.,   succeeding  Martin  Conlon. 

Mr.  Hugh  Bennett  has  been  elected  Commissioner  of  Pub- 
lic Works  at  Ada,  Okla.  Mr.  Bennett  was  formerly  employed 
as  a  driver  by   the  Ada   Ice  and   Cold   Storage  Co. 

Mr.  W.  L.  Miller,  formerly  Superintend<-nt  of  Construction 
and  Distribution  of  the  Northern  States  Power  Co.,  has  been 
appointed  Manager  of  the  interstate  I'ower  Co.,  with  head- 
quarters at  Galena,   111. 

Mr.  William  Cotter  formerly  President  of  the  Pere  Mar- 
quette R.R.,  has  been  elected  President  of  the  Manufacturers' 
Ry.  and  the  .St.  Louis  &  O'Fallon  Ry.  He  succeeds  George  F. 
Moore,   who   has  resigned   on  account  of  ill   health. 

Mr.  William  E.  Foss,  M.  Am.  Soc.  C.  E.,  has  been  appointed 
Chief  Engineer  of  the  Metropolitan  Water  and  Sewerage 
Board  of  Massachusetts.  He  has  been  Acting  Chief  Engineer 
since   the   death    of  Dexter   Brackett   in   August,    1915. 

Mr.  J.  F.  Carmichael  has  recently  resigned  as  Construc- 
tion Foreman  with  Montague-O'Reilly  Co.  to  take  a  similar 
I)osition  with  A.  Guthrie  &  Co.  on  the  lining  of  the  Oregon- 
Washington  R.R.  &  Navigation  Co.'s  tunnel  at  Portland, 
Ore. 

Mr.  W.  Cooper  Campbell,  Assoc.  M.  Am.  Soc.  C.  E.,  has  re- 
signed as  Suijerintendent  of  Public  Works  of  Columbus,  Ga. 
He  will  be  located  in  Charlotte,  N.  C,  where  he  recently  se- 
cured a  $100,000  street  and  sidewalk  paving  contr.act  with 
that    city. 

Mr.  F.  L.  R.  Francisco,  M.  Am.  Soc.  C.  E.,  Consulting  Engi- 
neer, New  York  City,  has  been  named  by  Mayor  Thompson  of 
Chicago  as  the  city's  representative  on  the  Board  of  Super- 
vising Engineers  of  the  Railway  Terminals  Commission.  Mr. 
Francisco  succeeds  E.  W.  Bemis. 

Mr.  O.  E.  Thomas  has  been  appointed  District  Sales  Man- 
ager of  the  Terry  .Steam  Turbine  Co.,  Hartford,  Conn.,  for  a 
territory  covering  Arizona  and  the  southern  portions  of  Cal-i 
ifornia  and  Nevada.  His  headquarters  will  be  at  626  Wash- 
ington Building,  Los  Angeles,  Calif. 

Messrs.  William  H.  Coverdale,  M.  Am.  Soc.  C.  E.,  and 
Waltei-i  W.  Colpitts,  M.  Am.  Soc.  C.  E.,  announce  that  the 
practice  of  W.  H.  Coverdale  &  Co.,  Inc.,  Consulting  Engineers, 
will  hereafter  be  conducted  under  the  firm  name  of  Coverdale 
&  Colpitts,   at  66   Broadway,  New  York   City. 

Mr.  Edward  R.  Stapley  has  resigned  as  Instructor  in  Civil 
Engineering  at  Cornell  University  to  become  Resident  En- 
gineer of  Wilson,  N.  C,  which  now  has  under  construction  a 
system  of  water-works,  a  municipal  gas  plant,  and  street-pav- 
ing work  to  the  amount  of  a  half  million  dollars. 

Mr.  Schley  Gordy  has  been  elected  Superintendent  of  Pub- 
lic Works  of  Columbus,  Ga.  He  fills  the  vacancy  caused  by 
the  resignation  of  Mr.  Cooper  Campbell.  Mr.  Gordy  is  a 
graduate  of  the  Alabama  Polytechnic  Institute  and  has  been 
assistant  to   Mr.   Campbell   for  the   last   six   years. 

Mr.  Frank  Strong  has  been  appointed  Division  Engineer  of 
Maintenance-of-Way  of  the  Salt  Lake  division  of  the  San 
Pedro,  Los  Angeles  &  Salt  Lake  R.R.  to  succeed  R.  K.  Brown, 
promoted  to  Engineer  of  Maintenance-of-Way  of  that  rail- 
road. Mr.  Strong's  headquarters  will  be  in  Salt  Lake  City, 
Utah. 

Mr.  Earle  B.  Norris,  M.  Am.  Soc.  M.  E.,  for  several  years 
past  Associate  Professor  of  Mechanical  Engineering  at  the 
University  of  Wisconsin,  has  been  engaged  as  Industrial  Com- 
missioner of  the  St.  Paul  (Minn.)  Association  of  Commerce. 
Mr.  Norris  graduated  from  Pennsylvania  State  College  In 
1904,  and  has  since  had  wide  experience  in  varied  manu- 
facturing lines,  including  agricultural-implement  and  automo- 
bile factories. 
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Prof.  Leon  Henri  Carbonnier,  former  Chancellor  of  the 
University  of  Georgia,  died  at  Augusta,  Ga.,  on  May  3.  He 
was  born  in  Lorens,  Biittany,  in  1S37,  and  educated  at  St. 
Cyr,  the  French  military  academy.  Prof.  Carbonnier  came  to 
America  during  the  Civil  War.  He  enlisted  in  tlie  Confederate 
Army  and  at  the  close  of  the  war  was  selected  to  create  a 
department  of  engineering  at  the  University  of  Georgia.  He 
was  later  elected  to  the  chair  of  physics  and  astronomy. 

Henry  Rohwer,  M.  Am.  Soc.  C.  B.,  Consulting  Engineer, 
(lied  at  his  home  in  St.  Louis,  Mo.,  on  May  7,  at  68  years  of 
age.  He  was  born  in  Holstein,  Germany,  and  studied  in  tlie 
technical  schools  there.  In  1869  he  came  to  the  United  States 
and  immediately  was  engaged  as  Chief  Engineer  on  the  con- 
struction of  the  Burlington  &  Missouri  River  R.R.  in  Ne- 
braslca.  In  1876  he  was  appointed  City  Engineer  of  Omaha, 
in  which  capacity  he  served  for  five  years.  Later  he  was  con- 
nected with  the  Oregon  Short  Line  R.R.,  Omaha  Belt  Ry.  and 
Missouri  Pacific  Ry.  He  was  Chief  Engineer  of  the  last- 
mentioned  railroad  from  1901  to  1905  and  Consulting  Engineer 
for  the  system  until  he  took  up  private  practice  several  years 
later. 

William  Stanley,  Fel.  Am.  Inst.  E.  E.,  former  head  of  the 
Stanley  Electric  Manufacturing  Co.  and  Stanley  Instrument 
Co.,  died  at  his  home  in  Great  Barrington,  Mass.,  on  May  14, 
in  his  5'Jth  year.  Mr.  Stanley  at  the  age  of  32  built  the  first 
alternating-current  device  adapted  to  the  transmission  of 
light  and  power  over  great  distances.  He  held  the  Edison 
medal,  regarded  as  the  highest  award  for  electrical  attain- 
ment in  this  country.  He  was  born  in  Brooklyn  and  gradu- 
ated from  Williston  Seminary,  Easthampton,  Mass.  He  en- 
tered Yale  University  in  1881,  but  left  before  completing  his 
course  to  take  up  experimental  work.  Prom  1885  Mr.  Stanley 
was  Chief  Engineer  of  the  Westinghouse  Electric  Co.,  and  in 
1890  became  head  of  the  Stanley  Electric  Manufacturing  Co. 
He  was  connected  witli  the  Stanley  Instrument  Co.  from  1898 
to  1903. 


The  Air  Urake  AHNoeiiitloii  held  its  23rd  annual  meeting  at 
Atlanta,  Ga.,  May  2  to  5.  The  officers  elected  were  President, 
T.  F.  Dow;  vice-presidents,  C.  H.  Weaver.  C.  W.  Martin,  and  F. 
J.  Barry;  chairman  of  the  executive  committee,  T.  F.  Lyons; 
secretary,   F.   M.   Nellis. 

The  Canadian  Kailway  Club  at  its  recent  annual  meeting 
elected  the  following  officers:  President.  R.  M.  Hannaford; 
vice-presidents,  G.  E.  Smart,  Prof.  Keay;  treasurer,  W.  H. 
Stewart.  James  Powell,  Chief  Draftsman,  Motive  I'ower  Dept., 
Grand  Trunk  Ry.,   Montreal,   was  reiilected  secretary. 

The  GeorKia  Drninat^e  AxHOciation  held  its  annual  meeting 
at  Monroe,  Ga.,  May  3  to  5.  The  need  of  draining  Georgia 
swamp  lands  was  discussed.  These  lands  compose  one-fourth 
of  the  area  of  the  state  and  amount  to  2,700,000  acres.  It  is 
proposed  to  introduce  legislation  giving  state  aid  to  commu- 
nities desiring  drainage. 

The  American  Institute  of  Cbemical  KnKineern  will  hold 
its  eighth  semi-annual  meeting  in  Cleveland,  June  14  to 
17.  The  usual  number  of  inspection  trips  will  be  made.  A 
smoker  and  entertainment  will  be  given  by  the  local  com- 
mittee at  9  p.m.,  June  14,  while  the  banquet  will  be  held  at 
the  Statler  Hotel  on  June  15.  Among  the  papers  to  be  pre- 
sented is  "Purification  of  Sewage  by  Aeration  in  the  Presence 
of   Activated   Sludge,"    by   Edward   Bartow. 

American  .AsHoeiation  of  Engineers — The  first  annual  meet- 
ing was  held  at  the  rooms  of  the  Western  .Society  of  Engi- 
neers, Chicago,  on  May  9  and  10.  A  session  was  held  each 
afternoon,  but  soon  adjourned  as  only  about  a  dozen  members 
were  piestnt.  No  technical  papers  were  presented.  About  100 
members  and  guests  attended  the  dinner,  at  which  addresses 
on  military  preparedness  in  relation  to  the  engineer  were 
made  by  Capt.  Reilly  (Illinois  National  Guard).  Henry  A. 
Allen,  consulting  engineer,  and  others.  The  report  of  the 
secretary  showed  a  membership  of  over  600,  and  reviewed 
the  association's  activities  in  regard  to  securing  positions  for 
engineers.  A  resolution  was  passed  offering  assistance  to  the 
United  States  Government  in  securing  lists  of  engineers,  with 
a  view  to  military  organization.  The  president  elected  for 
the  year  1915-16  is  Garrison  Babcock.  consulting  engineer, 
Chicago.     Arthur  Kneisel,.  Chicago,  is  secretary. 


ENGIIMEEIRnMG  SOCSETHE^ 


NATIUXAL    ELECTRIC   LIGHT    ASSOCIATION. 

May    22-26.      Convention    in    Chicago.      Secy.,    T.    C.    Martin, 
29  W.   39th   St.,  New  York  City. 
MASTER  BOILER  MAKERS'  ASSOCIATION. 

May    23-26.       Annual    meeting    in    Cleveland.      Secy.,    H.    D. 
Vought,   95   Liberty   St.,   New   York  City. 
AMERICAN   IRON   AND   STEEL   INSTITUTE. 

May    26-27.      General    meeting    in    New    York    City.      Secy., 
J.   T.   McCleary,   61   Broadway,   New   York   City. 
NATIONAL   CONFERENCE   ON   CITY   PLANNING. 

June  5-7.     Conference  in  Cleveland.     Secy.,  Flavel  Shurtleff, 
19   Congress  St.,   Boston,   Mass. 
AMERICAN  WATER-WORKS  ASSOCIATION. 

June  5-9.     Convention  in  New  York  City.     Secy.,  J.  M.  Diven, 
47  State  St.,  Troy.   N.  Y. 
SOCIETY  OF  AI^TOMOBILE   ENGINEERS. 

June   12-16.      Summer   meeting    (cruise    on   Lake   Huron   and 
Georgian    Bay).      Secy.,   Coker  F.   Clarkson,   29   W.   39th   St., 
New   York    City. 
MASTER  CAR   BUILDERS'   ASSOCIATION. 

June    14-16.       Annual    meeting,    Atlantic    City,    N.    J.       Secy., 
Jos.   W.   Taylor.   Karpen   Bldg.,   Chicago. 
AMERICAN   IN.STTTUTE   OF   CHEMICAL   ENGINEERS. 

June  14-17.     Eishth  semiannual  meeting.     Cleveland.     Secy., 
I.  C.   Olsen.  Cooper  Union,  New  York  City. 
RAILWAY   SUPPLY   MANUFACTURERS'    ASSOCIATION. 

June   14-21.      Convention   in   Atlantic  City.      Secy.,   J.   D.   Con- 
way,   2136    Oliver    Bldg.,    Pittsburgh. 
SOCIETY     OF     RAILWAY     CLUB     SECRETARIES. 

June  16-17.     Annual   meeting  in  Atlantic  City.     Secy.,  H.   D. 
Vought,   95   Lil)erty   St.,   New   York   City. 
AMERICAN  RAILWAY  M.ASTER  MECH.ANICS  ASSOCIATION. 
June    19-21.       .Annual    meeting.    Atlantic    City,    N.    J.       Secy., 
Jos.   W.   Taylor.   Karpen   I'ldg.,   Chicago. 
SOCIETY    FOR   THE    PROMOTION   OP    ENGINEERING    EDU- 
CATION 
June    19-22.      Annual   meeting   in   Charlottesville.   Va.      Secy., 
P.   L.   Bishop,   University   of  Pittsburgh.   Pittsburgh. 
TRI-STATE    WATER     AND    LIGHT    ASSOCIATION    OP    THE 
CAROLINAS    AND    GEORGIA. 
June  21-23.     Annual  convention  at  Isle  of  Pines.  S.  C.     Secy.. 
W.   F.  Stieglitz.  Columbia,  S.  C. 
NATIONAL   GAS-ENGINE    ASSOCIATION. 

June    27-29.      Annual    convention    In    Chicago.      Secy.,    H.    R. 
Brate,    Lakemont,    N.    Y. 
AMERICAN    SOCIETY    OF    CIVIL    ENGINEERS. 

June    27-30.      Annual    meeting   in    Pittsburgh.      Secy.,   Charles 
Warren  Hunt,  220  West  57th  St.,  New  York  City. 
AMERICAN    SOCIETY     FOR    TESTING     MATERIALS. 

June  27-30.  Annual  meeting  in  Atlantic  City.  Secy., 
Edgar  Marburg,  University  of  Pennsylvania,  Philadelphia, 
I'enn. 
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Dump   Wagon   ^vitli    Door   Control 

The  dump  wagon  shown  in  the  accompanying  view  has 
individual  control  of  the  bottom  doors  as  one  of  its  special 
features.  To  release  the  doors,  the  driver  presses  his  feet  on 
a  pair  of  pedal  levers,  thus  withdrawing  the  lugs  that  hold 
the  carrying  rods.  Each  door  can  be  closed  by  one  movement 
of  a  cam  lever.  To  enable  two  kinds  of  material  to  be  carried 
in  one  load,  or  two  half  loads  to  be  delivered  on  different 
jobs  temporary  partition  is  placed  lengthwise  in  the  middle 
of  the  wagon. 

The  body  is  72x38  in.  at  the  bottom,  with  sides  flaring  to 
S2x48  in.  at  the  top.  Its  height  is  about  5  ft.  The  capacity 
is    1  1.4    yd.    within    the    fixed    sides,    or    2    yd.    with    the    hinged 


DUMP   WAGON   WITH    SEPARATE    DOOR   CONTROL 

sideboards  raised.  The  doors  are  about  21x76  in.,  each  with 
four  heavy  iron  hinges  across  the  full  width.  These  are  sup- 
ported by  rods  of  l^i-in.  steel,  which  carry  the  greater  pro- 
portion of  the  load  and  distribute  the  weight  equally  between 
the  axles.  The  wheels  are  36  and  54  in.  in  diameter,  with  4-in. 
tires  (3-in.  if  desired).  The  wheelbase  is  only  7  ft.  2  in. 
The  2-yd.  wagon  weighs  complete  about  2,000  lb.  There  is  a 
larger  size  having  a  capacity  of  3  to  4  yd.  These  wagons  are 
manufactured  by  the  American  Dump  Wagon  Co.,  Cedar 
Rapids,  Iowa. 
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A.  complete  aiicl  Helf-eimliiliuil  iniiiip  iinil  MloriiKO-turik 
unii  to\  fiiiiiLs  and  eoiintiy  liniiMiH.  kiiiiwn  iiH  the  "lOU-ctrl- 
PreBslon"  outrit,  l\iis  been  ileHlniied  by  the  Mill  rump  *'".,  of 
Anderson,  Ipd.  i>n  un  lion  tmb-liuMe  urc  ii  motor-driven 
pump,  automatic  switch,  air  valve,  water-rellof  valve,  «uc- 
tlon-  and  sorvlce-plpo  connPctlonM  and  pneumatlc-preHHure 
storage  tank.  Tho  pump  ordinarily  .itarts  when  the  pres- 
sure drop.x   to   25  lb.   pc.    sci.tn.  or  below,   and   power  is  cut  oft 

at    10  lb 

«     •     * 

Tiiirirc  HI|irh-l'rcK»nire   i'uniii 

The  accompanying  view  shows  a  now  vertical  triplex  pump 
designed  and  built  recently  l-v  the  Hydraulic  I're.ss  Manu- 
tacturinj?  Co.,  Mount  Gilead.  Ohio,  for  dellverinK:  a  larpe  vol- 
ume of  water  asnlnst  a  high  i)ressure.  The  capacity  depends? 
on  the  size  of  pluuBers — 4-  to  5% -In.  being  used,  Kivint?  ca- 
pacities respectively  of  S8  sal.  per  min.  against  1,700  11).  per 
sq.ln.  and  1S3  gal.  against  800  lb.  The  stroke  Is  12  in.  and  the 
normal   speed    1.')  strokes  per   rr.in. 

On  account  of  the  la"ge  volume  of  water  handled,  each 
cylinder  is  eauiiiped  with  pot  valves  tor  both  the  suction  and 
delivery    chambers,   allowing   lighter   clieckd   with   smaller    lift, 


TRIPLEX  PUMPS  WITH  POT  VALVES  FOR  EACH 
CYLINDER 

cutting  down  the  slip  from  that  of  single-valve  triplex  pumps 
of    large    water    capacity.  ' 

This  pump  is  designed  for  direct-connected  motor  drive 
only  and  requires  100  hp.  It  has  a  double  reduction  of  gears, 
the  first  being  5  to  1  and  the  second  3  to  1.  The  height  of 
the  pump  is  10  ft.,  while  the  floor  space  of  the  pump  without 
the  motor  is  8  ft.  by  5  ft.  9  in. 

*      *      * 

Portable  Asphalt  Plants 

Asphalt  plants  of  the  designs  evolved  by  Warren  Brothers 
Co.,  of  Boston,  for  their  own  work  of  laying  bituminous  pave- 
ments and  roads  are  now  being  sold  to  all  who  desire  to  pur- 
chase. One  of  the  most  useful  of  their  designs  has  proved  to  be 
the  portable  plant,  which  had  to  be  low  in  first  cost  and  main- 
tenance, but  sufficiently  mobile  for  use  for  street  repairs  and 
small  contracts  and  on  state  and  county  roads.  Such  a  plant, 
as  shown  in  the  accompanying  view,  comprises  a  boiler  and 
engine,  storage  bin,  continuous  bucket  elevator,  revolving 
drier  and  mixer,  two  melting  kettles  and  a  barrel  hoist. 

In  operation  a  batch  of  mineral  aggregate  (about  3,000  lb.) 
is  loaded  into  measuring  wheelbarrows,  dumped  into  the 
elevator  and  held  in  the  storage  bin  until  the  previous  batch 
leaves  the  drier.  Then  the  fresh  charge  is  discharged  from 
the  bin  through  an  outlet  gate,  controlled  by  the  operator  on 
the  mixing  platform.  Thus  there  are  five  batches  at  the  plant 
. — one  just  discharged  from  the  mixer,  one  in  the  mixer,  one  in 
the  drier,  one  in  the  bin  and  one  in  the  wheelbarrows.  In  the 
drier  a  spiral  flight  carried  by  the  shell  works  the  material 
forward  to  a  reversing  gate  that  discharges  back  toward  the 
drier  center  or  forward  into  the  mixer.  In  the  mixer  compart- 
ment a  spiral  flight  on  the  shell  works  the  charge  forward, 
and  a  reversed  interior  spiral  works  the  top  of  the  batch 
backward.  Oil  fuel  is  burned  in  a  combustion  chamber  and 
the  hot  gases  passed  through  the  drier  and  mixer.  It  is  re- 
ported that  asphalt  topping,  open  mixture  or  Topeka-specifi- 
cation  mixture  can  be  mixed  equally  well  and  without 
changes  of  plant.  A  batch  is  kept  large  enough  so  that  good 
uniformity  of  product  is  maintained.  Eleven  men  are  re- 
quired for   full-capacity   operation. 


WARREN'S   PORTABLE   ASPHALT   PLANT 

The  entire  plant  except  the  two  kettles  is  mounted  on 
one  truck,  weighing  29,000  lb.  The  plant  with  kettles,  tools, 
etc.,  weighs  39,500  lb.  The  boiler  is  rated  ior  35  hp.  and  is 
built  acording  to  the  A.  S  M.  E.  code.  The  engine  has  an  8- 
m.  cylinder  and  6-in,  stroke.  Such  a  plant  costs  complete 
.t;i),.'00    (f.o.b.    Boston). 

«     •     • 

Gyratory   Sand   S'jr'sen 

A  portable  sand  screen  for  contractors  and  foundrymen 
has  been  put  on  the  market  by  the  Great  Western  Manufac- 
turing Co.,  Leavenworth,  Kan.  The  device,  a  view  of  which 
is  shown  in  the  accompanying  figure,  is  called  the  Combs 
Gyratory  Riddle.  It  consists  of  a  irame  carrying  at  its  bot-. 
tom  a  removable  sieve  and  hung  from  its  top  crossbar  a  shaft] 


COMBS  GYRATORY  RIDDLE  OR  SAND  SIEVE 


which  pivots  at  the  top  and  which  at  the  bottom  revolves 
around  a  circular  guide.  This  shaft,  driven  by  a  Westing- 
house  totally  inclosed  J-hp.  vertical  motor,  imparts  the  gyra- 
tory motion  that  sifts  the  sand.  The  sieves  may  be  removed 
at  will,  either  to  dump  oversizes  or  to  change  the  mesh.  The 
machine  may  be  hung  from  a  crossbeam  or  a  trolley. 
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M(tw  WaUer  Tujunnmel  s\il  CBnics^go 


^S'F4^'0/'^7^' — A'etf.'  intake  hnincl  fur  Chinij/o 
avoids  dan(jer  of  .sofl  ground  by  going  deep  enough 
to  strike  sound  rock.  Built  by  city  day-labor. 
Top-heading  .system  worked  on  two-shift  plan 
found  best;  rates  of  advance  up  to  22  ft.  per 
day.  Economy  in  handling  spoil  accomplished  by 
screening  out  fine  rock  in  the  tunnel  and  using  it 
for  immediate  mixing  and  placing  of  lining  con- 
crete, so  that  only  the  oversize  rock  goes  out  of 
the  tunnel.  Concrete  blown,  into  lining  irith  pneu- 
matic mirer  and  conveyor. 

City  day-labor  is  producing  rapid  progress  and  low 
ist  in  the  construction  of  the  Wilson  Ave.  intake  tun- 
'1  of  the  Chicago  water-supply  system.  Several  ingen- 
us  features  of  the  plant  equipment  and  methods  of 
nrking,  devised  hy  the  city's  engineers  and  executed 
iider  their  direction,  are  responsible  for  these  results. 


The  tunnel  will  be  about  8  mi.  long;  of  Ihe  total  length 
under  the  lake,  half  is  from  the  shore  shaft  to  an  in- 
take shaft  and  crib.  The  land  portion  extends  under 
Wilson  Ave.  to  a  new  pumping  station  serving  the  north- 
west section  of  the  city.  It  has  also  a  short  branch  tun- 
nel to  furnish  additional  supply  to  the  present  Lake 
View  pumping  station.  The  main  tunnel  is  12x12  ft. 
and  13x13  ft.,  with  vertical  sides,  semicircular  roof  and 
invert  floor.  The  flow  capacity  is  3.")0,000,000  gal.  per 
day.  The  tunnel  was  described  in  Engineering  News, 
Apr.  22,  1915.  Figs.  1  and  2  are  views  in  the  drift 
and  completed  tunnel  under  the  lake. 

To  keep  the  entire  tunnel  in  solid  rock,  it  was  placed 
at  an  unprecendented  depth — 160  ft. — the  prior  intake 
tunnels  having  encountered  many  construction  difficulties 
due  to  soft  ground.  Diamond-drill  borings  were  made 
along  the  line  before  deciding  on  the  depth  of  the  tunnel. 

Besides  the  intake  shaft,  shore  shaft  and  pumping- 
station  shaft,  there  are  two .  intermediate  working  shafts 


PIGS.   1  AND  2.     THIO  WILSOX  AVE.  LAKE  TUNNEL — ROITGH   AND  LINED 

At  left,  8-in.  blow  pipe  from  MacMichael  concrete  mixer  goins  tbrouph  dam  over  Blaw  form  section.  Run-cf-screen 
nRgrepate  is  used,  up  to  4-in.  size,  without  sand  addition,  yet  a  remarkably  even  surface  is  obtained,  as  seen  at  right. 
The  upper  pipe  in  both  views  is  the  sheet-steel  ventilation  pipe,  jointed  with  rubber-packed  loose  flangres,  and  so  light 
tliat  a  20-ft.  length  can  be  handled  by  two  men.  The  dear  air  in  both  views  is  due  to  excellence  of  ventilation  and  absence 
of  leakage  except  near  face 
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FIG.  3.    ALTERNATIVE  METHOnS  OF  DRIVING  THE  TUNNEL  ON  THE  TOP  HEADING  SYSTEM 


on  the  land  portion  of  the  tunnel.  A  contract  was  let 
for  tlie  intake  end  of  the  work,  as  this  included  the  steel 
crib  and  the  city  did  not  ^^^sh  to  acquire  the  tloatinjr 
equipment  necessary  for  work  in  the  lake. 

The  design  and  execution  of  the  work  are  under  the 
direction  of  John  P^ricson,  City  Engineer.  The  construc- 
tion is  in  direct  charge  of  Henry  W.  Clausen,  Engineer 
of  Water-Works  Construction,  who  is  practically  the 
general  superintendent  of  all  construction  work  for  the 
water-works.  The  following  description  is  prepared  from 
a  paper  read  by  Mr.  Clausen  at  a  meeting  of  the  Western 
Society  of  Engineers,  at  Chicago. 

OiiOAxizATiox  OF  Forces 

The  work  at  each  shaft  is  under  an  assistant  engineer 
and  a  tunnel  foreman,  the  latter  reporting  to  the  en- 
gineer. The  heading  foreman  (in  charge  of  drilling 
and  blasting),  the  mucking  boss,  the  concrete  foreman, 
the  track-gang  boss,  the  hoisting  enginemen  and  such 
unattached  labor  as  top  laborers  and  pumpmen  all  re- 
port to  the  tunnel  foreman. 

Union  labor  is  employed  at  the  union  scale  of  wages, 
which  is  higlier  than  for  tunnel  work  in  other  parts  of 
the  country.  The  lowest  pay  is  $-l:.40  per  day,  for  muck- 
ers. Drillers  and  miners  get  $5 ;  skilled  mechanics,  $6, 
with  overtime. 

Headhouses  and  Shaft  Equipment 

At  some  shafts,  where  space  was  available,  high  head- 
houses  and  trestles  were  constructed,  so  that  all  muck 
(stone)  might  be  stored.  At  other  shafts  the  structures 
were  only  high  enough  for  dumping  into  bins  from  which 
the  stone  was  removed  daily. 

The  power  used  is  220-volt  alternating  current,  trans- 
formers being  placed  to  furnish  as  much  as  800  hp.  The 
cost  of  current  averages  13c.  per  kw.-hr.  The  Thomas 
electric  hoists  are  driven  by  50-hp.  slip-ring  motors  and 
give  a  speed  of  200  ft.  per  min.  for  5,000-lb.  loads.  It 
is  thought  that  still  better  results  could  be  obtained  by 
adopting  the  double-skip  method. 

Compressed  air  for  the  drills  and  concreting  appar- 
atus is  furnished  by  three  or  four  motor-driven  Ingersoll- 
Eand  compressors,  having  a  capacity  of  600  cu.ft.  of 
free  air  per  min.  delivered  at  110  lb.  pressure.  A  7-in. 
header  leads  to  a  vertical  receiver  4x12  ft. ;  from  this  a 
fi-in.  pipe  is  carried  down  the  shaft  and  branches  to  4- 
in.  lines  in  the  short  drifts,  while  a  6-in.  line  is  used  in 
the  long  drift  uude.'  the  lake. 


To  determine  the  most  efficient  drills  for  the  work,  difl 
ferent  kinds  were  used  at  different  shafts.  The  old  pistoij 
drill  and  water  drill  are  found  to  be  the  most  econom- 
ical in  repair;  the  water  drill  is  the  faster  (though  the 
difference  is  not  marked)  and  u.ses  less  air.  The  drills 
at  the  face  are  mounted  on  both  columns  and  heading 
l)ars.  Tlie  former  method  seems  to  have  the  advantage. 
Bench  holes  are  drilled  from  the  column  or  bar  as  much 
as  possible. 

For  handling  the  muck  a  doulile-track  line  of  24  in. 
gage  was  laid,  having  20-lb.  rails  and  steel  ties,  with 
about  two  wood  ties  to  20  ft.  of  track  to  prevent  the 
steel  ties  from  creeping.     Steel  side-dump  cars  of  1-yd.   ) 
capacity  are  used. 

When  the  drifts  became  too  long  for  mule  haulage,  : 
5-ton  Baldwin  gasoline  locomotives  were  used,  having  |', 
four-cylinder  40-hp.  engines.  They  can  run  at  8  mi.  per  |' 
hr.  and  handle  usually  20  to  25  loaded  cars,  but  have  jl 
handled  as  many  as  57  cars.  The  exhaust  is  passed 
through  a  water  box,  and  ordinarily  the  escaping  gases 
are  sufficiently  diluted  to  be  unobjectionable. 

Ventilation  and  Drainage 

An  exceptionally  large  ventilating  capacity  is  provided 
and  has  helped  materially  in  the  rapid  progress  by  quick- 
ly removing  the  smoke  and  gases  after  blasting.  For 
each  drift  up  to  6,000  ft.  in  length,  there  is  a  centrifugal 
compressor  with  a  capacity  of  5,000  cu.ft.  per  min.  at 
1.5  lb.  pressure.  Longer  drifts  have  two  compressors  in 
series,  giving  the  same  capacity  but  at   3  lb.  pressure. 


fig.   4.    METHOD  OF  DRIVING  THE  TUNNEL  WITH  A 

BOTTOM  HEADING 

Used  at  one  shaft  only 
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Each  compressor  has  a  50-hp.  motor.  The  air  is  led 
to  within  about  100  ft.  of  the  bench  in  an  18-in.  pipe 
suspended  along  the  side  of  the  tunnel,  over  the  drain- 
age ditch. 

The  pipe  was  designed  and  made  specially  for  this 
job.  Lightness  was  the  controlling  consideration.  It 
is  of  slieet  steel,  asphalt-coated  ;  tlio  20-ft.  lengths  have 
ends  flanged  back  and  fitted  with  loose  mallcal)lc-iron 
flanges.  Soft-rubber  gaskets  are  inserted.  The  pipe  is 
so  light  that  two  men  can  easily  carry  a  20-ft.  length, 


ard  inclhod  of  top  heading  and  bench,  operating  on  the 
two-shift  basis,  was  used  at  the  sliort  shaft  and  two 
intermediate  land  shafts.  This  method  (Fig.  3)  involves 
the  drilling  of  from  28  to  34  holes  in  the  heading  and  8 
to  12  holes  in  the  IkmicIi.  The  cut  holes  are  from  12  to 
11  ft.  deep,  and  sonif  li't-U.  steels  were  made  up  in  order 
to  increase  the  shot  holes.  Alternative  methods  of  driving 
by  the  top-heading  system  are  shown  in  Fig.  3. 

Tlie  bottom-heading  method  with  breakdown  roof,  on 
the  three-shift  basis,  was  used  in  the  single  lieading  from 
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TRAVELING  CONVEYOR   FOR   DELIVERING   ROCK  TO  THE  PNEUMATIC  MIXER 


which  greatly  facilitates  the  moving  of  the  line  at  con- 
crete forms,  etc. 

The  ventilating  system  can  be  used  to  force  the  air 
in  or  to  exhaust  the  air  and  smoke  after  blasting.  A 
bypass  with  valves  provides  for  this  without  reversing 
the  compressor.     In  winter  the  air  blown  in  is  heated. 

For  drainage  two  sizes  of  motor-driven  centrifugal 
pumps  are  used,  to  work  against  heads  of  about  150  ft.; 
they  are  of  1,000  and  300  gal.  capacity,  with  75-  and  20- 
hp.  motors.  The  tunnel  is  almost  entirely  dry,  and  such 
water  as  is  encountered  enters  through  the  sides,  at  4 
or  5  ft.  above  the  bottom.     No  water  enters  at  tlie  roof. 

To  determine  which  method  of  tunneling  was  the  most 
economical  and  speedy  and  best  adapted  to  Chicago  con- 
ditions, it  was  decided  to  try  dilferent  ones.     The  stand- 


one  s!iaf1.  wlu'i-e  the  territory  wa<  not  so  built  up,  and 
it  was  found  that  no  comiilaints  resulted  from  the  blast- 
ing operations  being  carried  on  (hiring  all  hours  of  the 
day  and  night.  This  method  (Fig.  Ii  iiixolvos  the  drill- 
ing of  about  23  holes  in  the  bottom  heading  and  5  holes 
in  the  roof  heading.  The  tut  holes  are  from  f)  ft.  to 
10  ft.  dee]). 

At  the  latter  shaft  an  e.\i)erimental  shooting  platform 
was  constructed  for  the  purjjose  of  intercepting  the  roclc 
shot  down  from  the  roof,  thus  avoiding  blocking  the  frcL' 
passageway  to  the  bottom  heading  for  a  certain  tin  o 
while  the  rock  from  the  roof  was  being  mucked  out.  Tlu 
platform  was  constructed  of  steel  and  lasted  but  a  sho.  i 
time,  finally  becoming  so  badly  bent  as  to  make  it  of  no 
further  use  and  it  was  abandoned. 
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111  j^'i'iUTJil  the  top  lii'iuIiiiL;  and  liciich  riictlioil  i>  the 
most  oroiiuiiiital,  opcnilcil  mi  llic  Iwo-sliil't.  Uasis.  IT 
thoro  is  any  «iiiaii(ity  of  walcr,  i(  cini  escape  freely  in- 
steati  (»r  heiiiif  Mocked  hy  llie  lireakdowii  sliol  of  tlic  lo|) 
lieadiiifi'.  'I'lie  second  and  most  iniporiant  reason  is  tlial 
on  the  Iwo-sliift  liasis  a  certain  task  can,  he  L;i\cn  to  the 
'fSnW'^,  winch  nuist  Ik>  coinplctcij  hefoi-c  tllev  icil\e  the 
\\'<vU.        It    is    the    (llll\    1.1*   llic    lilillc|-s    to    .set     up    colnniiis, 
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FIG.   6.     TRAVKLING   PNIOUMATIC  CONCRETE  MIXEK 

drill  and  load  thoir  holes,  and  slioot  their  rounds  before 
going  home.  Likewise  it  is  the  duty  of  the  muckers  to 
muck  out  all  the  rock  from  the  ])revious  shift.  It  is  un- 
derstood that  the  time  of  the  shift  ends  whenever  these 
tasks  are  completed. 

With  a  well-organized  crew,  for  a  10-  to  12-ft.  round, 
the  muckers  will  complete  their  work  in  from  61/^  to  7 
hr.  and  the  miners  in  from  7  to  71/2  hr.  If  the  gang 
is  not  up  to  standard,  it  may  take  from  9  to  10  hr.,  for 
which  they  only  receive  one  day's  pay.     The  fact  that  a 
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FIG.   7.     PLAN  SHOWING  ARRANGEMENT  OF  FORMS  ANI  ' 
CONCRETING    PLANT 

shift  can  be  held  responsible  for  a  dcliiiite  amount  of  woil 
spurs  each  man  to  do  his  part. 

In  the  three-shift  method,  the  gang  only  works  8  hi. 
and  quits,  the  succeeding  shift  taking  up  the  work  when 
the  previous  shift  left  off.  If  the  previous  gang  neglected 
their  work,  it  is  very  much  harder  to  place  this  respon- 
sibility without  argument  and  question.  This  latter  fad 
is  of  extreme  importance  when  (as  in  this  case)  the 
work  is  under  the  civil-service  system,  because  absolute 
evidence  must  be  forthcoming  Ijefore  a  man  can  be  dis- 
charged. 

The  total  daily  progress  was  not  any  greater  by  the 
three-shift  method,  although  a  greater  number  of  men 
was  employed. 

Concrete  AIixing  and  Placing  Plant 
The  concrete  is  mixed  and  placed  by  the  Macilichael 
pneumatic  process.  The  mixing  is  done  in  the  tunnel 
itself.  The  plant  includes  a  conveyor  traveler  and  a 
concreting  traveler,  both  built  of  steel  (Figs.  5  and  6). 
The  former  has  an  inclined  track  up  which  the  car  loaded 
with  rock  is  hauled  by  a  cable  and  10-hp.  electric  hoist. 
The  car  is  dumped  at  a  screen  plate  having  4-in.  circular 
holes,  and  the  rock  passing  through  falls  upon  a  belt 
conveyor  which  delivers  it  directly  to  the  mixer  hopper. 
The  conveyor  is  driven  by  a  3-hp.  motor  and  runs  at 
about  150  ft.  per  min. 

The  concreting  traveler,  shown  also  in  Fig.  S)  car- 
ries the  pneumatic  mixer  and  two  reserve  air  tanks  of 


I  1  cii.ft.  (iijiacily;  these  are  to  prevent,  sudden  drops  of 
pressure  in  the  air-supply  line  due  lo  llie  liiige  noIuiuc 
of  air  re(|iiired  for  each  discharge  of  the  niixei'.  An  ,S- 
in.  pipe  leads  to  the  forms. 

The  plant,  coinjirisiiig  the  two  travelers,  is  moved  TOO 
ft.  e\eiy  \'l  days,  iindir  an  arrangement  of  work  as 
.sketrjied  in  l<'ig.  7.  .\s  tile  fiiiiiis  approach  tlu'  mixer, 
llic;  Sin.  pip(!  is  shortened  until  another  shifting  of  the 
plant  biHCJincs  iiecessarv. 

The  mixer  is  leased  from  the  ('(uiercte  .Mixing  and 
I'lacing  Co.,  of  Chicago.  The  screening  ami  mixing  out- 
fit was  const nicterl  hy  the  Stcpheiis-.Adamson  .Manufac- 
turing Co.,  of  (!liicago,  from  the  engineers'  design. 

l'l,.\CI.\(i    TIIK    C()N(I11"I'K    I^INIXG 

The  method   usually  employed   hy  contractors  in   tun- 
nels of   this  si/.e-  has   hccii    to  complete   the  drift   before! 
starting  the   lining  of  the  tnmicl,   lirin.uing  all   materiali 
to    the    surface.      After    the    mining    was    completed,    thel 
excavated   rock   stored   on   the   surface  was  (Tushed   andj 
.screened  and  made  into  concrete,  which  was  brought  into! 
the  tunnel  and  placed  hy  hand  hcliind   forms  of  steel  orj 
wood.     From  .'50  to  .'35  ft.  jier  day  was  lined  in  this  way, 
AVhen  the  drift  was  long,  the  concrete  sometimes  hadl 
its  initial  set  before  arriving  at  the  forms.     By  a  rad- 
ical departure  from  this  method,  the  Wilson  Ave.  tunnel j 
secures  a  great  gain  of  economy. 

It  was  noticed  that  the  muck  or  excavated  rock  con- 
tained considerable  fine  material  and  would  make  good 
concrete.     Various    oompressor    foundations    and    othe^ 
miscellaneous  concrete  work  on  top  were  built  with  thia^ 
material.     Test  cubes  also  showed  satisfactory  strength. 


FIG.   8.    GASOLINE   LOCOMOTIVE  AND   MUCK   TRAIN   IX 

WILSON  AVE,   LAKE  TUNNEL 

The  roUing  stock   has  automatic  couplers  and   roller  bearines 
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It  thws  developed  tliat  the  rock  eould  be  used  for  con- 
crete without  previous  crushing. 

Realizing  the  possibility  of  saving  time  and  also  of 
saving  the  expense  of  hauling  back  and  forth  the  mate- 
rial required  for  the  lining,  as  well  as  the  cost  of  pur- 
chasing crushed  stone  and  sand  for  the  concrete,  a  method 
was  devised  for  carrying  on  both  mining  and  lining 
simultaneously.  For  this  purpose  the  screening  and  mix- 
ing machine  was  installed  in  the  tunnel.  It  handles  all  the 
rock  coming  from  the  heading  and  delivers  all  rock  un- 
der 4  in.  to  the  pneumatic  mixer.  The  oversize  is  re- 
jected and  loaded  by  hand  into  a  car. 

The  pneumatic  mixer  delivers  the  concrete  through  an 
8-in.  pipe  placed  behind  the  steel  forms  at  a  distance 
of  as  much  as  800  ft.  Fig.  1  shows  the  end  of  this 
pipe  leading  up  to  the  arch.  The  screening  machine 
and  the  concrete  mixer  operate  on  one  track  and  within 
the  clearance  of  the  final  tunnel  dimensions. 

The  forms.  Fig.  1  are  made  of  the  traveling  type.  As 
the  mining  and  lining  had  to  be  carried  on  at  the  same 
time,  room  had  to  be  provided  through  the  forms  for 
transportation  of  muck  to  the  shaft,  with  sufficient  clear- 
ance for  the  locomotives.  These  are  Blaw  forms,  con- 
structed of  structural  shapes  and  steel  plates  in  30-ft. 
sections,  and  are  mounted  on  roller-bearing  wheels  run- 
ning on  70-lb.  rails. 

By  means  of  this  system  of  working,  approximately 
60  ft.  is  lined  in  two  shifts.  The  net  results  are  that 
30  to  22  ft.  a  day  is  mined  and  approximately  60  ft.  of 
tunnel  is  lined  with  the  excavated  material  on  each  work- 
ing day  in  each  drift. 

In  advance  of  the  steel  forms,  concrete  guide  walls  are 
constructed  by  hand.  Wood  forms  are  used  for  these, 
set  to  true  line  and  grade  from  the  engineer's  center  line 
and  grade  plugs.  These  concrete  walls  guide  the  steel 
forms  so  that  the  finished  lining  is  absolutely  true  to 
line  and  grade.  !Mr.  Clausen  states  that  this  is  some- 
thing it  was  difficult  to  get  a  contractor  to  do,  his  policy 
being  rather  to  fit  the  hole  as  blasted  as  near  as  possible 
and  thus  avoid  trimming.  This  would  sometimes  re- 
sult in  the  tunnel  being  a  series  of  short  tangents  varying 
2  to  6  in.  from  a  straight  line. 

The  Rock-Crushing  Plant 

-  At  the  Lawndale  shaft  the  rock  is  of  a  different  tex- 
ture, 50%  breaking  over  4-in.  size.  As  at  this  shaft 
the  total  excavation  was  required  for  concrete,  it  was 
decided  to  put  in  a  crusher.  Accordingly,  a  concreting 
machine  is  placed  in  each  drift,  and  the  oversize  from 
the  east  machine  (at  the  face)  is  put  through  the  crusher 
and  sent  to  the  west  machine  in  the  completed  drift. 

The  crusher  was  mounted  on  timbering  in  an  enlarged 
chamber  at  the  bottom  of  the  shaft.  Above  it  and  at 
one  side  was  a  track  on  which  rock  cars  were  run  from 
the  shaft  cage  and  dumped  directly  into  the  crusher.  Be- 
neath was  another  track  for  cars  to  receive  the  rock. 

The  disposal  of  excavated  material  was  a  serious  prob- 
lem, particularly  at  the  shore  shaft,  where  there  was  no 
available  space  for  storage.  The  city  finally  made  a 
contract  with  the  Peoples  Crushed  Stone  Co.,  which  agreed 
to  take  the  stone  away  as  fast  as  produced  from  the  shore 
shaft,  and  to  remove  the  rock  piled  at  the  other  shafts 
within  a  reasonable  time  after  the  completion  of  all  the 
work.  The  contract  provided  that  crushed  stone  for 
the  lining  of  the  tunnel  should  be  furnished  to  the  city 


FIG.  9.    REAR  OF  CONCRETING  MACHINE  IN  TUNNEL 

upon  requisition  from  time  to  time.  The  city  was  thus 
relieved  of  considerable  expense  in  the  removal  of  over 
400,000  cu.yd.  of  material.  The  company  erected  a 
crushing  and  washing  plant  capable  of  handling  between 
T50  to  1,000  cu.yd.  per  10-hr.  day. 

Pkogkess  and  Cost 

The  average  daily  tunnel  excavation  is  about  20  ft.; 
on  many  days  as  high  as  22  and  23  ft.  is  made.  The 
maximum  has  been  about  26  ft.  One  reason  for  the 
remarkably  rapid  advance  is  the  rapid  clearing  of  smoke 
by  the  ventilation  system.  On  similar  work  done  by  con- 
tract, the  best  daily  average  was  8  ft.  A  record  progress 
of  15  ft.  on  one  contract  left  so  much  trimming  to  be 
done  afterward  that  the  average  daily  rate  was  lower. 

When  excavating  rock  at  20  ft.  per  day,  a  round  trip 
of  the  cage  is  made  every  56  sec,  7  sec.  being  used  each 
at  top  and  bottom  for  loading  a  car.  The  descent  would 
be  made  in  10  sec.  At  the  bottom  of  the  Lincoln  Ave. 
shaft,  in  order  to  facilitate  this  operation,  there  is  a 
spare  track  on  one  side  of  the  cage  to  handle  empties. 

The  cost  of  excavation  of  12-ft.  tunnel  (labor  and 
material)  averages  $32.94  per  ft.  The  lining  was  esti- 
mated at  $15,  but  is  costing  less.  For  all  work  in  1915, 
including  depreciation  of  plant,  engineering,  inspection, 
excavation,  lining  and  cleaning,  the  average  cost  was 
$61.48  per  ft.  The  cost  by  contract  was  estimated  at 
$75  per  ft.,  and  on  the  basis  of  the  lowest  bid  it  would 
have  been  $68.20.  Contractors  considered  the  time  limit 
of  42  months  for  tlio  lake  tunnel  too  short,  but  Mr. 
Clausen  expects  to  linish  the  work  within  30  months 
from  the  time  of  starting.  In  fact,  it  is  expected  to 
finish  the  lake  and  land  tunnels  in  February  and  March, 
1917,  respectively,  or  12  months  ahead  of  time. 
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S\  WOl'SjS  l,(iir  iccir  on  (jnirrl  foiiinldlion 
above  lioosercll  (lain  fails  under  orcrtopiiin;/  /loud. 
A /iron,  not  of  siiflicicnl  lliirltni'ss  lo  ii'lllisldiid 
I'rosiuu,  wore  down  to  thin  scrlion.  Ilrjuirl  hi/ 
honrd  of  iiisprrllini  ni<il)i('i'rs. 

On  Jail.  "J."^  dl'  this  \car  ihc  givalcr  pari  of  llic  ilivcrsioii 
tliuu  at  till'  head  ol'  the  |)o\vi'r  canal  1!)  mi.  above  tlit- 
Koosovclt  (lam  on  the  Salt  Hivor  projort  of  the  United 
State.>;  Keilaniation  Service  went  out  under  extreme  flood. 
Tile  dam  was  in  an  isolated  location  wliere  observation  of 
its  behavior  was  nei'essarily  limited,  so  e.xtensive  inrorma- 
tion  as  to  its  condition  and  its  failure  is  not  available.  In- 
asmuch as  the  dam  was  one  of  the  much  discussed  porous- 
foundation  type,  such  facts  as  are  obtainable  regarding  its 
failure  should  be  put  on  record. 

The  Eoosevelt  diversion  dam  was  built  in  li)0()  across 
the  Salt  Kiver,  some  2U  mi.  above  the  Hoosevelt  dam,  then 


ii|)stream  tloor  is  designed  to  be  ])aved  with  large  I)oul- 
dcrs.  As  mentioned  below,  however,  in  coiistruitioii  these 
boidders  were  paved  with  an  additional  concrete  floor. 

The  failure  of  the  dam  is  best  described  by  the  iioard 
of  ciiginrcrs  a|)p(]iiitcd  by  tlu(  Reclainal  inn  Service  to  in- 
vestigate the  matter.  'I'liis  board,  coin|)osed  of  I).  C, 
lleiiny,  L.  C.  Hill  and  William  S.  Cone,  all  of  whom  have 
an  intimate  knowledge  of  the  site  and  of  the  design, 
re])orted  in  i)art  as  follows: 

The  present  condition  of  the  dam  is  as  follows:  From 
sluiceway  wall  northward,  there  are  17  ft.  In  place.  230  ft 
washed  away.  45  ft.  moved  downstream  4.5  ft.  and  tipped 
back,  8  ft.  biokcn,  but  nearly  in  po.sition,  and  100  ft.  in  place 
at  the  north  end.  The  water  face  of  the  overflow  portion  of 
the  dam  show.s  heavy  wear  for  a  distance  of  about  2  ft.  below 
the  top. 

The  sluiceway  and  headgatc  works  are  intact.  The  north 
abutment  has  a  crack  running  downward,  starting  from  a 
contraction  joint  at  about  the  middle  of  its  river-front  face, 
but  deviating  in  its  downward  course  at  an  angle  of  aijout 
10°  in  a  downstream  direction.  This  crack  is  open  at  the  top 
about    IVz    in.,    and    at    the    bottom    it    is    nearly    closed.      The 
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PIG.   1.    PLAN  AND  ELEVATION  OP  DIVERSION  DAM  ACROSS  SALT   RIVER  ABOVE  ROOSEVELT  DAM 


under  construction.  It  is  at  the  head  of  the  power  canal 
leading  down  to  the  main  dam  and  was  used  during  the 
building  of  that  dam  to  generate  power  for  the  construc- 
tion machinery.  Since  that  time  the  canal  has  been  con- 
tinued in  service  for  power  purposes,  the  current  gener- 
ated being  .sold  in  the  vicinity  of  Phoenix  and  Globe.  In 
the  future  it  is  intended  to  be  used  as  an  emergency 
feeder  to  the  Roosevelt  power  house. 

The  details  of  the  dam,  as  shown  on  the  design  draw- 
ings, are  given  in  Figs.  1  and  2.  On  those  drawings  are 
also  shown  such  modifications  of  the  design  as  were  made 
during  erection.  As  will  be  noticed,  it  consists  of  a 
rubble-concrete  ogee-section  weir  or  dam  13  ft.  high,  18 
ft.  wide  and  400  ft.  long,  extending  between  rock-filled 
buttressed  abutments.  It  is  founded  on  a  porous  founda- 
tion into  which  penetrate  upstream  and  downstream  cutoff 
walls,  24  in.  thick,  and  18-in.  transverse  walls  spaced 
even-  10  ft.     It  is  backed  with  a  loose  rock-fill,  and  the 
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downstream  toe  wall  of  the  north  abutment  is  washed  away, 
also  the  earth-fill  that  was  inclosed  within  the  abutment 
walls;  also  most  of  the  downstream-bank   riprap. 

The  first  flood  peaked  at  about  1  p.m.  on  Jan.  19  at  108.000 
sec-ft.,  when  the  north-abutment  earth  dam  was  slightly 
overtopped  and  earth  was  washed  away  from  back  of  the 
abutment  without,  however,  causing  a  gash  or  break.  TlW 
second  flood  peaked  at  about  the  same  amount  at  6  p.m 
Jan.  28,  when  the  damage  to  the  main  structure  took  place. 

The  cause  of  the  damage  cannot  be  definitely  ascertained. 
It  may  be  due  to  wear  over  the  concrete  spillway  apron  from 
gravel,  cobbles  and  boulders.  A  small  breach  in  this  protee- 
tion  would  quiciily  wash  a  deep  hole  that  may  have  undeS" 
mined  the  downstream  toe  of  the  dam,  which  rested  on  grave!. 
This  seems  the  most  plausible  explanation.  Piping  under  the 
dam  may  have  been  a  momentary  feature  of  destruction,  but 
can  hardly  be  considered  the  original  cause. 

It  has  not  been  possible,  due  to  continued  heavy  river  flow, 
to  make  any  accurate  survey  or  determine  the  depth  to  which 
the  river  channel  has  cut.  the  river  flow  being  at  present 
about  3,000  sec-ft.  It  is  probable  that  the  receding  flood  will 
fill,  with  heavy  gravel  and  sand,  deep  holes  and  pockets  that 
may  now  exist  and  that  the  principal  work  of  repair  will  con- 
sist of  building  of  coffer-dams,  reconstruction  of  masonry  and 
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FIG.    3.     SITE   OF    DIVKRSION    DAM    AFTER    FAILUltE    OF  JAN. 


refill  of  earth  pack  of  the  north  abutment.    Roughly  speaking. 
290  ft.  of  overflow  dam  and  spillway  will  have  to  be  rebuilt. 

In  response  to  further  inquiry  regarding  the  dam,  L.  C. 
Hill,  of  the  inspecting  board  and  formerly  in  charge  of 
the  projects,  writes  as  follows: 

This  dam  was  built  under  the  direct  supervision  of  O.  T. 
uly,  who  was  the  engineer  in  charge,  and  the  plans  for  the 
,m  were  drawn  by  A.  L.  Harris.  It  was  built  during  the 
season  of  1905,  when  very  heavy  floods  prevailed  in  Salt  River. 
The  plan  that  was  made  up  in  the  office  apparently  was  not 
exactly  the  plan  followed  in  the  field.  To  just  what  depth 
the  two  cutoff  walls  above  and  below  were  finally  built,  I  am 
not  now  sure.  The  intention  was,  however,  that  these  cutoff 
walls  should  go  down  at  least  10  ft.  below  the  normal  bed  of 
the  river  in  the  middle  of  the  stream.  In  some  places  it 
probably  went  lower  than  this.  At  one  place  in  the  stream 
bed  there  was  rather  soft  material  encountered,  much  softer 
than  in  any  other  part,  and  here  there  were  a  number  of  piles 
driven  down  to  depths  considerably  greater  than  it  was 
possible  to  carry  the  concrete  cutoff  walls.  The  apron,  which 
shows  on  one  drawing  as  being  made  up  of  loose  rock  with- 
out any  covering,  actually  was  made  up  of  loose  rock  with  a 
riirtain  wall  at  the  lower  end.  and  the  rock  covered  on  top 
with  about  12  to  18  in.  of  concrete  poured  in  squares  whose 
dimensions,   as   I    now   recollect   them,   were   about   8    ft.    on   a 
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Hide.       These     squares     were     not     aljsolutely     separate.       The 
corners  were  left  joined  together. 

I  recently  inspe<'ted  this  dam  with  .other  members  of  a 
board.  We  made  inquiries  from  some  young  engineers  who 
had  happened  to  be  up  there  some  time  before  either  of  the 
large  floods  had  passed  over  the  dam.  From  talking  with 
these  young  engineers  I  learned  that  the  apron  seemed  to  be 
very  badly  worn,  as  they  found  from  walking  across  the  dam 
<m  the  apron  in  their  bare  feet,  when  there  was  about  a  fool 
or  two  of  water  on  the  apron,  that  the  apron  was  full  of  holes 
from  6  to  8  in.  deep.  The  original  apron  was  left  almost 
smooth,  although  there  was  a  layer  of  smooth  river  boulders 
worked  into  the  concrete  apron,  but  in  no  case  probably 
.'landing  above  tlie  ordinary  level  of  the  apron  more  than  a 
Vz  in.  at  any  point.  We  examined  the  upstream  face  of  that 
r,art  of  the  dam  which  is  in  place,  and  the  concrete  looked  as 
if  it  had  been  hammered  with  a  sledge  hammer  for  about  2  ft. 
l)elow  the  top  of  the  wall.  There  were  evidences  that  large 
boulders  of  1  ft.  to  2  ft.  or  more  in  diameter  had  passed  over 
the  dam.  The  probable  cause  of  failure,  although  of  course 
not  the  certain  cause,  was  the  wearing  out  of  the  apron  from 
the  heavy  impact  of  rock  carried  by  the  successive  floods.  No 
repairs  had  been  made  to  the  face  of  this  apron  since  it  was 
completed  some  ten  years  ago. 

There  has  never  been  at  any  time  any  report  of  agitation 
of  the  water  as  far  iiown  as  the  end  of  the  apron.  From 
reports  made  by  engineers  during  the  time  the  Roosevelt  dam 
was  building,  it  appears  that  when  the  water  reached  the 
depth  of  7  ft.,  more  or  less,  there  ceased  to  be  any  agitation 
below  the  dam,  the  water  passing  over  in  a  smooth  curve. 
The  greatest  agitation  occurred  with  somewhere  between  5  and 
6  ft.  going  over  the  dam,  according  to  reports  made  several 
years  ago.  The  fact  that  the  dam  had  gone  through  a  great 
many  floods  of  quite  considerable  magnitude  before  the  big 
floods  of  1916.  without  any  damage  to  the  dam,  seems  to  show 
that  piping  was  not  the  primary  cause  of  the  failure  of  the 
dam.  The  fact  also  that  it  passed  successfully  through  the 
first  and  much  the  larger  flood  would  seemingly  corroborate 
the  belief  that  the  failure  of  the  dam  was  due  to  rocks  break- 
ing up  the  apron  and  hence  leaving  the  material  just  below 
the  toe  of  the  dam  exposed  to  the  erosion  of  the  overpouring 
water.  Of  course,  as  soon  as  this  occurred,  the  dam  would 
fail  within  a  very  short  time. 

The  left  end  of  the  dam  for  perhaps  5  or  10  ft.  was  founded 
on  rock.  No  other  rock  appeared  at  any  point  along  the 
line  of  the  dam;  and  the  dam  was  designed  for  a  boulder, 
sand  and  gravel  foundation  and  would,  I  believe,  be  standing 
today  if  the  apron  had  been  made  of  sulfieient  thickness  to 
sustain  the  long-continued  erosion  or  if  proper  repairs  had 
been  made  to  the  apron  when  it  was  discovered  that  it  wa:- 
wearing  thin  or  holes  were  being  ground  in  it. 

As  stated  in  the  first  part  of  this  article,  jircsent  and 
future  use  of  the  power  canal  is  only  that  of  an  emer- 
gency feeder  to  the  Roosevelt  power  house  and  the  failure 
of  the  dam  at  this  time  has  not  in  any  way  interfered  with 
the  operation  of  the  power  ])huit  or  of  the  irrigation  sys- 
tems in  Salt  River  Vallev. 
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Work  Done  by  tKe  U.  S.  Forest 

Prodlwicts  ILalboiraftoiry 

IvNlx'iiiiu'Mtiil  work  carrifd  on  at  llic  Forc-^l  I'roducl.s 
Laboratory,  maiiitiiiiu'd  by  tlio  Forest  Service  of  the 
United  States  Department  of  Afiricidtiirc  in  cooperation 
with  tile  University  of  Wisconsin  al  Madison,  Wis.,  is 
of  direct  interest  to  all  industries  thai  dc|icn(l  u|i(in  wocid 
in  any  way.  SccurinL;-  a  bctlci-  and  nidi-c  (•(diiiiniicai  usi' 
of  wiiud  in  all  ils  forms  is  (he  olijcd  df  the  laboratory's 
Work.  Sonic  id'  the  recent  acconi|ilishnic'nls  are  outlined 
in  the  followinj^  para^M'a]>hs.  These  investijfalions  are 
for  the  most  part  only  dellnite  ,ste|)s  in  a  hu-jrer  pro<,M'am. 

A  humidity-rejjfulalcd  kiln  has  hcen  devised  (patented 
and  dedicated  to  the  pulilic)  of  service  in  I'educiiifi-  the 
time  for  dryin<,r — jjarticularly  of  green  wood  from  the 
saw.  (Jreen  white  fir  has  been  successfully  kiln  dried 
in  -i'A  hr.  Unusual  and  uneven  shrinkage  of  Western 
woods,  notably  red  cedar,  was  found  to  1)0  due  to  col- 
lapse of  cell  walls  during  drying.  Tor  this  wood  it  was 
lound  suflicient  to  keep  the  temperature  below  l'.i^)°  to 
140°  so  long  as  the  cell  walls  were  wet.  The  use  of 
sodium  fluoride  to  ])revent  sap  stain  on  lundjcr  has  been 
successfully  developed.  This  solution  also  tends  to  pre- 
vent rot. 

The  consumption  of  treated  wood  blocks  for  paving 
has  fallen  off  30%-  since  1911,  owing  to  trouble  from 
exudation  of  oil  and  swelling  of  the  blocks.  The  Labora- 
tory has  succeeded  in  removing  the  defects  by  applying 
a  preliminary  and  final  vacuum  in  the  course  of  the 
preservative  treatment.  The  new  methods  have  been 
adopted  by  the  Committee  on  Paving  of  the  American 
Society  of  Municipal  Improvements  and  by  several  cities. 
Better  methods  of  treating  piling  are  now  possible  to  re- 
duce destruction  by  marine  borers.  The  preservatives 
are  valuable  in  the  following  order:  Coal-tar  creosotes, 
water-gas-tar  creosotes,  and  wood  tars  and  creosotes.  Tlic 
addition  of  metallic  salts  increases  the  protection.  It 
has  been  found  that  creosoted  wood  can  be  used  in  silos 
without  contaminating  the  ensilage. 

Some  70  species  of  hard  wood  and  40  species  of  conifers 
have  been  tested  (in  jars)  to  determine  relative  resist- 
ance to  decay.  The  junipers  and  arbor  vitaes  proved 
highly  durable — Eastern  arbor  vitte  losing  only  7.7%  in 
12  mo.  Eesinous  hard  pines  varied  from  17  to  58% 
loss.  Sapwood  of  all  conifers  except  Western  red  cedar. 
Western  juniper  and  arbor  vitse  lost  60%  or  more.  Great 
variation  has  been  found  in  the  toxic  properties  of  wood 
preservatives,  showing  need  of  standardization  of  prod- 
ucts. Fungi  have  been  found  to  increase  their  resistance 
to  toxic  agents,  the  concentration  needed  to  kill  fames 
annosus  rising  from  1%  to  3%  in  four  generations  sub- 
jected to  preservatives. 

An  exceedingly  unsanitary  condition  (as  to  rot  fungi) 
has  been  found  to  exist  in  many  lumber  yards  in  the 
handling  of  timber,  causing  local  outbreaks  of  rot  in 
wood  buildings.  Few  precautions  are  taken  to  maintain 
stocks  in  sound  condition  or  not  to  sell  infected  stock  to 
the  building  trades. 

Fireproofing  paints  for  wood  have  been  tested  in  an  ex- 
perimental firehouse.  Of  18  outside  paints,  five  had 
retarding  properties,  the  retardation  being  from  1  min. 
3  sec.  to  2  min.  10  see.  in  place  of  43  sec.  The  Labor- 
atory has  developed  a  fireproofing  compound  that  will  be 
patented  and  dedicated  to  the  public. 


Tests  of  III!  M.ft.  b.in.  of  lundicr  from  pine  trees 
cupp(>d  for  turpcidiiic  (ciii)  and  gutter  system)  showed 
no  dillVrence  in  the  <|uantity  of  hnnber  produced  and  oidy 
'/>  to  I '/    reduction  of  \aluc. 

;\  drum  barker  for  paper-mill  wood  has  been  devel- 
oped that  reduces  the  waste  to  !()'/.  It  has  been  found 
possible  to  work  this  bark  up  into  pulp  for  low-gradi; 
box  board.  A  test  instrument  has  been  devised  to  measure 
the  tearing  strength  of  paper. 

In  working  upon  the  dc^structive  distillation  of  hard 
woods  temperature-control  a|)paratus  has  becm  devised 
by  which  the  yield  of  acetat(!  and  alcohol  has  been  in- 
creased up  to  50^ .  Kthyl  alcohol  yield  of  larches  and 
,-|)ruc('    under   digestion    has    iiccn    inci'cased    2'A'/( . 


Cost  of  IBattiaSiftKic 
0  Fierce  Cooc 

Hv   David  II.  Wiiitk' 


ira« 


This  road,  ])a\ed  as  described  in  ibis  article,  begins 
at  Alderton,  about  15  mi.  southea.st  of  Tacoma,  Wash., 
IS  5,319  mi.  long  and  ends  at  Orting.  The  pavement 
was  laid  over  a  gravel  road  on  alluvial  soil.  The  orig- 
inal grade  of  the  road  was  utilized  as  nearly  as  possible 
in  order  to  get  the  benefit  of  the  packed  surface  for  the 
foundation.  The  pavement  has  a  2-in.  bitulithic  top,  16 
ft.  wide,  containing  49,878  sq.yd.,  laid  on  a  5-in.  1:3:6 
concrete  base,  with  ()-in.  concrete  curbs.  The  number 
of  square  yards  in  the  base  and  curbs  is  52,979.     The 


FIG.    1.     SPREADING    .SAND    FOR   .SEAL   COAT 

curbs  are  monolithic  with  the  base.  Three-foot  bank- 
run  gravel  shoulders  make  the  total  width  of  the  roadway 
23  ft. 

The.  contract  was  let  to  the  Washington  Paving  Co. 
for  $76,549,  with  a  5-yr.  maintenance  bond  costing  $500 
extra.  This  made  the  cost  to  the  county  $1,445  per  sq. 
yd.,  divided  as  follows :  Subgrade  and  extras,  including 
curbs,  23.4c.;  concrete  base,  60c.;  bitulithic  top,  68.6c. 
The  cost  per  mile  was  $14,392. 

Sand  for  the  bitulithic  top  and  sand  and  gravel  for 
the  concrete  base  were  obtained  from  a  pit  owned  by  the 
contractors,  located  about  0.6  mi.  from  ^IcMillan,  where 
the  bitulithic  plant  w^as  stationed,  being  2.2  mi.  from 
one  end  of  the  pavement  and  3.2  mi.  from  the  other. 
The  average  haul  for  the  aggregate  for  concrete  was  1.95 
mi.,  and  the  average  haul  for  the  bitulithic  mixture  was 
1.35  mi.  Crushed  granite  rock  was  furnished  to  the 
contractor  from  the  county-owned  quarry  at  Kapowsin 
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at  cost,  for  use  in  tlie  bitulithic  top.  The  contractor  paid 
freight  on  tlie  rock  at  Ic.  per  ton  per  mile  from  Kapow- 
sin  to  Mc]\Iillan,  a  distance  of  13  mi.  Cement  cost  the 
contractor  $2.30  per  bbl.  delivered  on  the  work,  with  a 
rebate  of  40c.  per  bbl.  for  sacks. 

In  the  constrviction  of  this  work  a  one-car  asphalt  plant 
was  used  by  changing  the  sand  bin  into  four  compart- 
ments. The  plant  consists  of  a  rotary  drum  to  heat 
the  sand  and  rock  (oil  being  used  for  fuel),  elevators  to 
lift  it  into  the  elevated  screens  and  separate  it  into  the 
different  sizes,  and  the  bins  into  which  the  sand  and  rock 
pass  after  screening;  there  are  three  kettles,  heated  by 


These  materials  were  carefully  weighed,  passed  into  a 
twin  pug  mill  and  thoroughly  mixed  for  about  1  min. 
40  sec,  and  then  dumped  into  a  wagon  which  stands 
underneath  to  receive  it.  It  is  hauled  by  teams  and 
dumped  onto  the  street,  shoveled  over  until  it  is  aljout 
the  thickness  required,  raked  and  got  as  near  a  smooth 
surface  as  possible.  It  is  then  rolled  with  a  10-ton  roll;;.' 
until  thorougldy  smooth  and  no  appreciable  compression 
appears  and  it  does  not  creep  under  the  roller.  If  any 
low  places  develop,  a  little  more  material  is  put  on  to 
bring  it  to  the  required  grade  and  thickness.  After  it 
is  rolled,  a  squeegee  car  is  used  to  spread  the  bitulithic 


FIG.   2.     ALDERTON-ORTING   BITITLITHIG   ROAD,   TACOMA,  WASH. 


coal  and  staves  of  the  barrels  that  contained  bitulithic 
cement,  in  which  the  bitulithic  cement  is  heated,  a  weigh- 
ing machine  having  a  scale  of  seven  beams,  and  weighing 
platform,  buckets  and  mixing  boxes. 

The  crushed  rock  and  sand  are  separately  piled  near 
the  end  of  the  rotary  drum.  A  two-horse  scraper  was 
used  to  bring  the  rock  and  sand  to  the  elevators,  where 
they  are  shoveled  into  the  elevators  which  empty  into  the 
heating  drum.  It  takes  about  four  minutes  from  the 
time  the  aggregate  starts  in  the  drum  to  reach  the  bin. 
The  rock  is  heated  from  340  to  250°  P.  After  leaving 
the  drum  the  aggregate  is  lifted  onto  the  screens  which 
separate  it  into  four  sizes,  passing  into  as  nuuiy  bins. 

No.  1  bin  contains  aggregate  passing  No.  10  mesh ; 
No.  2  bin  contains  aggregate  passing  i/4-in.  screen  and 
retained  on  a  No.  10;  No.  3  bin  passing  l^-in.  screen 
and  retained  on  y^-in.;  No.  4  bin  passing  li/4-in.  square 
opening  and  retained  on  l/^-in.  screen. 

The  following  proportions  were  generally  used,  though 
some  little  variation  was  made  to  fit  different  material : 
315  lb.  No.  1  bin;  90  lb.  No.  2  bin;  140  lb.  No.  3  bin; 
440  lb.  No.  4  bin;  and  15  lb.  of  dust  finer  than  200 
mesh.  This  made  1,000  lb.  of  aggregate,  to  which  was 
added  88  lb.  of  bitulithic  cement  heated  to  250°  F. 


cement,  whicii  is  heated  in  kettles  on  the  street,  and  the 
top  is  thoroughly  coated  with  tlic  bitulithic  cement,  using 
approximately  %-gal.  per  sq.yd.,  and  then  covereil  witli 
hot  screenings  from  No.  1  bin  with  a  little  excess  sand 
and  put  on  by  a  sand-spreading  machine  using  approxi- 
mately 25-lb.  per  sq.yd.  The  pavement  is  then  thor- 
oughly rolled  with  a  10-ton  roller,  which  completes  the 
process. 

The  force  requiri'd   at  tlie  jilant  and   t!ie  wages  jiaid 
are  as  follows : 

1     superintendent,     furnished     by    tlie     pat- 
entees        $200.00  per  month 

4  feeders,   3   using  shovels  and   1   a   hoe,   to 

feed  tlie  aggregate  into  the  elevators....  2.50  per  day 

1  foreman    100.00  per  month 

1  drum   fireman    2..'')0  per  day 

1  boiler    man    2.50  per  day 

1  liupi)er    man    2. .50  per  day 

1  mixer   man    2.50  per  day 

1  team     5.00  per  day 

1  night  watchman    3.00  per  day 

From  3  to  13  teams  costing  $5  per  day  were  used  to 
haul  the  material  onto  the  pavement. 
The  street  force  was  as  follows : 

1  foreman $4.00  per  day 

1  roller   man    3.50  per  day 

1  man,   cleaning   pavement 2.25  per  day 

1  wagon   dumper    2.50  per  day 

1  tamper    2.50  per  day 

5  shovelers    2.50  per  day 

2  rakers     2.50  per  day 

2  squeegee  men    2.50  per  day 
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Developinnieinitt  of  EirnEe^inid  Oceam  Port 

aft  Mo^stloinij,  Te^o  j 


Tlio  ("iilnuiic  ol'  lldtistoii,  'l'c\..  inln  the  innk-  n\  Ihr 
soaiiorts  of  tlir  riiitcd  States  dates  \'n>\\\  the  cuiiiiilrlion 
of  the  Jlouston  ship  cliiiiiiicl  in  the  lall  n\'  i:HI,  'I'lic 
elianiu'l  lias  an  avfiai^c  ilcptli  ol'  x'(i'._.  It.  Iniin  IJolivar 
Uoads,  Diipositc  (ialvi'stdii,  t"  the  tmiiiii;;-  liasiii  within 
the  city  limits  of  Houston,  a  dislniitc  of  TiO  mi.  Tliis 
c'haiinol   was  excavated   from    l!)l:i   In    IIH  I   al   a  cost  oi' 


Ihc  Bowers  Southern  |)red;,'in;f  Co.,  (iaivestoii,  huildor  of 
tin  two  (lred<i;es.  Tlie  port  autlioritics  of'  Houston  li()|)c 
iilliniately  to  luive  a  channel  250  It.  wide  with  a  miru- 
mum  (leptii  of  :{.")  It. 

r)i:i;iN.\rN(;s  oi    riii-;   I'oiri'  Wohk 
Tlio  ('ity  of  Houston  took  up  the  (leveh)|)ment  of  the] 


.$/i,.'JOO.O()(),  hair  of  which  was  contrihulcd  hy  the  ('ounty  municipal    port   .soon   at't(;r   the   completion   of   the  ,«hipj 

of   Ilarri.s    which    includes    Houston,   and    hall'    hy    the  channel.     A  Ixnid  issue  of  $.'5,000,000  was  voted  and  .sold. 

United   States  (loveninicnt.     Previous  to  that  time  an  'J'he  construction  of  wharf  and  docking  facilities  was  at  I 

]8V^-ft.  channel  had  been  excavated  hy  the  (iovernmeiit.  once  commenced  under  the  supervision  of  K.  K.  Hands, 

A  complete  account  of  this  work  will  be  found  in  Eni/i-  City   Enjrineer,  who   is  c.x-oiTicio  consultinj^  engineer  of 

necriiig  News,  July   2,i,    1911,  p.    18S,   in   an   article   i)y  the  haiiior  commission.     To  Feb.   1,   llilG,  about  $1,100,- 


Wafer  Jower.^ 


FIG.  1.     GENERAL  PLAN  OP  THE  PORT  OF  HOUSTON,  TEX.,   SIIe'WIXG   COMPLETED  AND   PROJECTED  DEVELOPMENTS 


Charles  Crotty,  United  States  Superintendent  of  Di'edg- 
ing. 

The  ship  channel  follows  Buffalo  Bayou,  the  use  of 
which  for  light-draft  boats  dates  back  many  years.  The 
excavation  of  the  channel  has  involved  the  dredging  of 
35,000,000  cu.yd.  at  an  average  cost  of  6%c.  per  cubic 
yard.  For  maintaining  and  ultimately  widening  the 
channel  the  County  of  Harris  also  contributed  $200,000 
of  the  $400,000  required  to  build  and  equip  two  thor- 
oughly uptodate  20-in.  suction  dredges.  The  United 
States  agreed  to  pay  for  the  maintenance  and  operation 
of  the  dredges. 

The  great  storm  of  August,  1915,  which  caused  so  much 
damage  in  Galveston,  shoaled  the  Houston  ship  channel 
in  one  or  two  places,  so  that  its  minimum  width  at  the 
present  time  is  100  ft.  at  one  place.  The  storm  also  sank 
one  of  the  dredges,  which,  however,  has  been  floated  and 
is  now  undergoing  the  necessary  repairs  at  the  yards  of 


000  of  the  $3,000,000  had  been  expended,  and  contracts 
for  the  expenditure  of  about  $1,000,000  were  about  to 
be  let. 

A  general  plan  of  completed  and  contemplated  ini- 
])rovements  is  shown  in  Fig.  1.  The  work  already  finished 
includes  shed  and  wharf  No.  1.  The  wharf  is  a  creosoted- 
pile  and  timber  .structure  625x50  ft.  in  plan  and  is  located 
in  front  of  a  one-story  concrete  warehouse  425x100  ft.  in 
plan  and  additional  wooden  sheds,  rail  connections  and 
unloading  platforms.  This  unit  has  cost  $285,442.  Fig. 
3  is  a  view  of  it  on  the  day  it  was  put  in  service. 

In  constructing  unit  1  all  excavation  above  the  level 
of  the  floor  was  considered  and  paid  for  as  excavation. 
All  excavation  below  the  floor  was  considered  in  the  con- 
tract as  a  part  of  the  cost  of  the  shed  or  wharf.  The 
excavated  material  was  used  for  filling,  as  directed  by  the 
city  engineer.  The  concrete  in  the  foundations  was  mixed 
1:3:6:  and  in  the  walls  and  columns  of  the  warehouse, 
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PIG.    2.     DETAILS    OF    COTTON    CONCENTRATION    WHARF 
AND  SHEDS;   HOUSTON,   TEX.,   I'ORT  DEVELOPMENT 


1:"^:  I.  All  i)iliii^'-  cwccpt  the  hulkhuad  aiiciior  pile.<  i.s 
croo.><()te(l  with  :^0  ib.  of  pure  distillate  creosote  oil.  The 
iiiiiiimuin  diaiiietcr  of  the  piles  is  14  in.  at  the  butt  and 
7  in.  at  tlic  ])(iint.  All  timber  framing  is  sound  yellow 
pine  treated  with  12  lb.  of  creosote  oil  per  cubic  foot. 
The  floor  of  the  warehouse  is  of  3-in.  vertical-fiber  pav- 
ing brick  on  a  5-in.  concrete  foundation,  with  asphalt- 
filled  joints  and  with  a  squeegee  covering  of  asphalt.  The 
piling  and  timberwork  at  Houston  do  not  have  to  be 
protected  against  the  teredo,  which  is  so  active  in  Gal- 
veston harbor  and  other  Gulf  waters,  because  the  water 
of  Buffalo  Bayou  is  normally  fresh. 

WoitK  Now  Under  Way  oi{  To  Be  Done 
Tiie  work  now  under  construction  includes  a  large  pile 
and  timber  wharf  at  the  north  end  of  the  turning  basin 
and  three  large  cotton-concentration  sheds  ( Fig.  1 ) .  The 
wharf  has  800  ft.  of  frontage  on  the  basin  and  is  con- 
nected by  platforms  with  three  cotton-storage  sheds,  each 
about  ?00.\125  ft.  The  sheds  all  have  rail  connections  on 
both  sides.  They  are  each  divided  into  two  sections  by 
concrete  fireproof  walls  and  are  spaced  200  ft.  apart,  to 
comply  with  the  fire  underwriters'  specifications.  The 
view  in  Fig.  4  gives  an  idea  of  the  e.xtent  of  this  unit, 
the  total  estimated  cost  of  which,  including  the  construc- 
tion of  railway  tracks  and- yards,  is  $579,000.  The  me- 
chanical freight-handling  equipment  will  include  a  trollev 
system  on  each  side  of  the  sheds,  to  be  installed  at  a  cost 
of  $52,000. 

In  general,  the  timberwork  of  the  cotton-concentration 
Avharf  is  similar  to  unit  1,  already  described.  All  pil- 
ing has  a  penetration  of  20  ft.  or  more.  The  wharf 
decking  is  of  o.x8-in.  untreated  yellow  pine;  all  timber- 
work  of  the  wharf,  except  the  deck,  is  creosoted.  The 
floors  of  the  shed  are  of  shell,  rolled  and  compacted  after 
the  manner  used  extensively  for  road  surfacing  in  this 
vicinity.  Special  provision  has  been  made  for  lighting 
the  sheds,  an  important  requirement  at  a  cotton- 
concentration  point  where  cotton  is  graded. 

The  turning  basin,  originally  excavated  to  a  diameter 
of  (iOO  ft.,  is  being  widened  to  a  diameter  of  1,100  ft. 


UNIT  NO.  1  IN  THE  MUNICIPAL  DEVELOPMENT  OF  THE  PORT  OF  HOUSTON  ON  THE  OPENING  DAY, 

SEI'T.   26,  1915 
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'J'his  work  is  luiik'r  contract  witli  tho  Atlantic,  (Julf  & 
Pacifir;  Co.,  working-  with  the  20-in.  suction  dredge 
"Texas."  This  dredge,  while  working  in  the  channel 
hi'ldw  Houston,  made  tlie  remarkable  record  of  1,260,000 
(  u.yd.  in  one  month.  An  idea  of  the  amount  of  excava- 
tion required  for  this  basin  may  be  had  when  it  is 
realized  that  the  banks  of  tlie  basin  are  some  20  to  30  ft. 
aliove  tlie  water  level.  The  city  already  owns  237  acres 
ot  land  fronting  the  basin  and  channel,  and  the  purchase 
of  additional  land  is  contemplated. 

The  work  for  Avhicli  contracts  have  just  been  let,  as 
announced  last  week,  is  designated  on  the  general  plan  as 
unit  No.  4.  It  consists  of  a  777x20-ft.  concrete  wharf 
(resting  on  timber  piles  cut  off  below  water  surface)  and  a 
reinforced-concrete  shed  660x100  ft.,  with  a  large  ware- 
house in  the  rear.  The  construction  of  the  belt-line  rail- 
way to  serve  units  1,  2,  3  and  4  is  included  in  this 
development,  together  with  a  railway-ear  storage  yard 
with  a  capacity  to  handle  500  cars.  The  estimated  cost  of 
this  unit  is  $579,000,  not  including  the  excavation  for 
wharves  Nos.  2  and  3,  which  will  be  necessarily  done  at 
the  same  time  in  order  to  widen  the  turning  basin  and 
build  the  connecting  railway  tracks  from  unit  1  to  unit  4. 
This  will  cost  about  $112,000  additional. 

Besides  the  development  of  the  south  and  west  sides  of 
the  channel  and  turning  basin  as  shown  in  the  general 
plan,  Fig.  1,  which  is  all  included  under  the  original  bond 
issue,  it  is  proposed  to  build  at  once,  opposite  unit  ],the 
first  section  of  a  large  grain  elevator,  workhouse,  track 
sheds,  driers  and  loading-conveyor  galleries  at  a  cost  of 
$731,000.  The  proposed  imit  of  the  grain  elevator  will  have 
an  initial  capacity  of  780,000  bu. ;  and  the  workhouse,  230,- 
000  bu.  These  structures  will  stand  some  distance  from, 
and  higher  than,  the  channel  and  will  be  connected  with 
the  wharf  by  housed  belt  conveyors.  The  ultimate  devel- 
opment on  this  side  of  the  channel,  for  which  the  city 
has  already  purchased  the  land,  includes  three  wharves 
and  warehouses  and  a  railway  yard  for  2,500  cars.  To 
construct  one  unit  and  a  yard  for  800  cars  will  require 
$920,000.    This  part  will  be  built  first. 


All  the  developments  thus  far  described  will  be  owned 
and  o])erated  by  the  Cify  of  Houston.  The  belt-line  rail- 
way and  all  the  railway  yards  and  wharf  connections  will 
he  operated  as  a  municipal  enterprise.  It  is  ])roposed  to 
establish  zones  of  uniform  charges  for  transportation 
from  all  points  within  the  city.  The  municipal  railway 
has  connections  with  all  the  city  railway  systems,  which, 
counting  as  distinct  the  separate  division  of  the  same  rail- 
way, number  seventeen.  Houston  is  already  one  of  tiic 
largest  concentration  and  sliipping  points  for  cotton.  The 
cotton  shipments  already  amount  to  approximately  3,000,- 
000  bales  annually. 

Besides  the  municipal  harljor  development  a  private 
enterprise  has  on  foot  a  scheme  for  developing  the  chan- 
nel of  Buffalo  Bayou  above  the  turning  basin  and  nearer 
the  city  at  a  total  estimated  cost  of  about  $10,000,000. 

Houston  business  men  have  become  very  optimistic  con- 
cerning the  oppoi'tunities  of  Houston  as  a  seaport;  and 
if  all  the  schemes  now  projected  are  carried  out,  Houston 
will  doubtless  become  the  principal  Gulf  port.  A  very 
essential  part  of  the  program,  however,  will  be  the  widen- 
ing of  the  50-mi.  channel  to  the  sea.  Needless  to  say, 
the  development  of  Houston  as  a  port  is  not  looked  upon 
with  much  enthusiasm  in  Galveston. 


More  sewage-works  are  likely  to  be  constructed  in  Texas 
in  1016  than  in  any  five  years  heretofore,  according  to 
V.  M.  Ehlers,  State  Sanitary  Engineer,  Austin,  Tex. 
Much  of  this  activity  is  due  to  the  law  for  preventing  the 
pollution  of  watercourses,  passed  by  the  state  legislature 
in  1913  and  amended  in  1915.  This  law  virtually  pro- 
hil)its  the  discharge  of  untreated  sewage  into  any  stream 
or  other  water  of  the  state,  except  tidal  water,  after 
Jan.  1,  1917.  Even  tidal  waters  were  included  in  the  pro- 
hibition until  the  amendment  of  1015.  The  body  of  the 
law  is  as  follows : 

Sec.  1.  That  it  shall  be  unlawful  for  any  person,  firm  or 
corporation,  private  or  municipal,  to  pollute  any  watercourse 
or  other  public  body  of  water  from  which  water  is  taken  for 
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the  uses  of  farm,  live-stock,  drinking  and  domestic  purposes, 
in  the  State  of  Texas,  by  the  discharpre,  directly  or  indirectly, 
of  any  sewase  or  unclean  water  or  unclean  or  pollutinK 
matter  or  thing  therein,  or  in  such  proximity  thereto  as  that  it 
will  probably  reach  and  pollute  the  waters  of  such  water- 
course or  other  public  body  of  water  from  which  water  is 
taken,  for  the  uses  of  farm,  live-stock,  drinking  and  domestic 
purposes;  provided,  however,  that  the  provisions  of  this  bill 
shall  not  affect  any  municipal  corporation  situated  on  tide- 
water; that  is  to  say.  where  the  tide  ebbs  and  flows  in  such 
watercourse.  A  violation  of  this  provision  shall  be  punished 
by  a  fine  of  not  less  than  iflno  ami  not  more  than  $1,000. 
When  the  offense  shall  have  been  committed  by  a  firm,  part- 
nership or  a,ssociation,  each  member  thereof  who  has  knowl- 
edge of  the  commission  of  such  offense  shall  be  held  guilty. 
When  committed  by  a  private  corporation,  the  officers  and 
members  of  the  board  of  directors  having  knowledge  of  the 
commission  of  such  offense  shall  each  be  deemed  guilty;  and 
when  by  a  municipal  corporation,  the  mayor  and  each  member 
of  the  board  of  aldermen  or  commission  having  knowledge 
of  the  commission  of  such  offense,  as  the  case  may  be.  shall 
be  held  guilty  as  representatives  of  the  municipality;  and 
each  person  so  indicated  as  above  shall  be  subject  to  the 
punishment  provided  hereinbefore;  provided,  however,  that 
the  payment  of  the  fine  by  one  of  the  persons  so  named  shall 
be  a  satisfaction  of  the  penalty  as  against  his  associates  for 
the  offenses  for  which  he  may  have  been  convicted;  provided, 
the  provisions  of  this  act  shall  not  apply  to  any  place  or 
premises  located  without  the  limits  of  an  incorporated  town 
or  city,  nor  to  manufacturing  plants  whose  affluents  contain 
no  organic  matter  that  will  putrefy,  or  any  poisonous  com- 
pounds, or  any  bacteria  dangerous  to  public  health  or  destruc- 
tive of  the  fish  life  of  streams  or  other  public  bodies  of  water. 

Sec.  2.  Upon  the  conviction  of  any  person  under  Sec.  1  of 
this  act,  it  shall  be  the  duty  of  the  court,  or  judge  of  the 
court,  in  which  such  conviction  is  had,  to  issue  a  writ  of 
injunction,  enjoining  and  restraining  the  person  or  persons  or 
corporation  responsible  for  such  pollution,  from  a  further 
continuance  of  such  pollution;  and  for  a  violation  of  such 
injunction,  the  said  court  and  the  judge  thereof  shall  have  the 
power  of  fine  and  imprisonment,  as  for  contempt  of  court, 
within  the  limits  prescribed  by  law  in  other  cases;  provided, 
that  this  remedy  by  injunction  and  punishment  for  violation 
thereof  shall  be  cumulative  of  the  penalty  fixed  by  Sec.  1  of 
this  act;  and  the  assessment  of  a  fine  for  contempt  shall  be  no 
bar  to  a  prosecution  under  Sec.  1;  neither  shall  a  conviction 
and  payment  of  fine  under  Sec.  1  be  a  bar  to  contempt  pro- 
ceedings under  this  section. 

Sec.  3.  Any  city  or  town  of  this  state,  with  a  population  of 
more  than  50.000  inhabitants,  which  has  already  an  estab- 
lished sewerage  system  dependent  upon  any  watercourse  or 
other  public  body  of  water,  from  which  water  is  taken  for 
the  uses  of  farm,  live-stock,  drinking  and  doinestic  purposes, 
or  which  discharges  into  any  watercourse  or  public  body  of 
water,  from  which  water  is  taken  for  the  uses  of  farm,  live- 
stock, drinking  and  domestic  purposes,  shall  have  until  Jan.  1, 
1917,  within  which  to  make  other  provisions  for  such  sewage. 
Cities  and  towns  of  less  population  than  50.000  inhabitants 
shall  have  until  Jan.  1.  1917.  within  which  to  make  other 
arrangements  for  the  disposal  of  such  sewage.  Any  person. 
firm  or  corporation,  private  or  municipal,  coming  under  or 
affected  by  the  terms  of  this  bill,  or  any  independent  con- 
tractor having  the  disposal  of  the  sewage  of  any  city  or  town, 
shall  have  until  Jan.  1,  1917,  within  which  to  make  other 
arrangements  for  the  disposal  of  such  sewage,  or  other  matter 
which  may  pollute  the  water,  as  defined  in  this  bill. 

Sec.  4.  The  Texas  State  Board  of  Health  is  authorized,  and 
it  is  hereby  made  its  duty,  to  enforce  the  provisions  of  this 
act;  and  to  this  end  the  Governor  shall  appoint,  by  and  with 
the  consent  of  the  Senate,  an  inspector  to  act  under  the 
direction  of  the  said  Board  of  Health  and  the  state  health 
officer  making  such  investigations,  inspections  and  reports, 
and  performing  such  other  duties  in  respect  to  the  enforce- 
ment of  this  act  as  the  said  Board  of  Health  officer  may 
require. 

It  is  claimod  that  there  are  some  loopliole.s  in.  the  law, 
and  its  contjtitutionality  is  being  freely  questioned.  It 
makes  no  provision  for  financing  the  work,  and  under  the 
laws  of  the  state  governing  the  issue  and  sale  of  municipal 
bonds  it  has  frequently  been  practically  impossible  to 
inaugurate  much  needed  public  improvement.  It  would 
Becm  doubtful  under  the  circumstances  if  a  mayor  or  city 
commissioner  could  be  held  responsible  if  the  public 
-would  not  or  could  not  finance  the  work.  The  law  specifi- 
cally states  that  the  issuing  of  the  injunction  must  suc- 


ceed the  conviction  of  the  officers,  so  if  it  turns  out  to  bo 
impossible  to  convict  the  officers  the  law  would  seem  to 
l)e  of  no  effect. 

Notwithstanding  the  doubtful  character  of  the  law  there 
is  evidence  that  nearly  all  the  municipalities  of  the  state 
are  willing  to  comply  with  its  spirit.  To  comply  with 
till'  letter  of  it  would  of  course  entail  the  purification  of 
sewage  to  the  degree  required  for  a  water-supply.  Such 
an  interpretation  will  not  be  made  by  the  state  officials. 
Mr.  Elders  says: 

In  enforcing  the  stream-pollution  act  the  economic  aspect 
of  the  case  will  be  considered;  namely,  the  results  accom- 
plished must  be  reasonably  commensurate  with  the  cost  of 
prevention  of  pollution.  In  other  words,  the  State  Board  of 
Health  places  a  liberal  interpretation  upon  the  word  pollution 
in  the  act.  Our  work  up  to  the  present  time  has  been  more 
or  less  along  educational  lines.  Where  a  water-supply 
becomes  suspicious,  we  advise  treating   the   water. 

Mr.  Ehlers  has  issued  a  preliminary  report  on  "Stand- 
ards of  Purity  of  Sewage  Effluents,"  in  which  is  stated  as 
the  ol)ject  "to  arrive  at  some  temporary  standard  or  work- 
ing basis."  After  defining  pollution  and  the  tests  by 
which  pollution  is  to  be  determined,  the  report  closes 
with  the  following  summary : 

Whereas,  it  is  inevitable  that  absolute  prevention  of  pollu- 
tion is  impossible,  that  this  state  has  no  control  over  the 
Canadian.  Pecos,  Rio  Grande  and  Red  Rivers  outside  of  the 
i-.tate  boundary,  and  recognizing  the  process  of  self-purifica- 
tion of  streams,  it  would  be  needless  expense  to  require  all 
municipalities  to  purify  their  sewage  to  a  drinking-water 
standard.  It  is  recommended  that  with  minor  changes  the 
lAtandards  from  the  report  of  the  Committee  on  Standards  of 
Purity  .  .  .  [of  the  National  Association  for  Preventing  the 
Pollution  of  Rivers  and  Waterways,  see  "Engineering  News," 
Oct.  31,  1913]  be  adopted  as  a. working  basis  for  the  future. 

Of  the  four  largest  cities  in  the  state,  San  xVntonio 
disposes  of  its  sewage  by  irrigation,  Dallas  has  under  con- 
struction an  Imhoff-tank  disposal  plant,  Houston  is  get- 
ting ready  to  install  an  activated-sludge  ])lant  and  Fort 
Worth  has  taken  no  definite  steps  toward  the  construction 
of  a  plant.  Of  the  130  cities  and  towns  in  Te.xas  having 
sewer  systems,  all  but  two,  Mr.  Ehlers  states,  have  shown 
an  inclination  to  build  dis])osal  works.  A  score  or  more 
already  have  works  under  way.  The  capital  city  of  Austin 
has  had  surveys  and  recommendations  made,  but  no  defi- 
nite steps  have  been  taken.  The  City  of  Waco,  which  dis- 
charges its  raw  sewage  into  the  Brazos  River,  has  shown 
a  disposition  to  contest  the  law. 

The  consulting  service  of  the  State  Sanitary  Engi- 
neer is  free  to  any  municipality  requesting  it.  During  his 
first  three  months  of  office  specific  information  was  given 
l)y  him  in  answer  to  about  fifty  requests  of  this  kind. 
All  designs  for  sewerage  systems  and  dispoal  works  must 
be  passed  upon  by  him. 

A  great  deal  of  the  sewer-designing  work  of  Texas  mu- 
nicipalities has  been  and  is  at  present  being  done  by 
firms  of  consulting  engineers,  both  in  and  outside  the  state. 
Competition  for  much  of  this  work  is  very  keen  and  ap- 
])ears  not  to  be  governed  by  any  existing  code  of  engineer- 
ing ethics.  One  effect  of  the  new  law  will  be  to  protect 
the  towns  and  cities  from  the  designs  of  pseudo  and  incom- 
petent engineers,  as  has  been  already  accomplished  in 
Kansas  under  a  similar  but  less  drastic  law. 

There  seems  to  be  no  doubt  that  the  law  will  serve — 
in  fact,  already  has  served — a  useful  ])urpose.  Mr.  Ehlers 
states  that  while  the  law  is  far  from  being  a  model,  "it  is 
gratifying  to  know  that  it  has  caused  an  awakening  of  the 
public  toward  l)etter  sanitation;  municipalities  are  not 
only  submitting  plans  for  sewage-treatment  works,  but 
arc  anxious  for  advice  on  sanitation  problems." 
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Si'AOI'SIS — A  new  fanii  of  I'tlirii'iii/^onlovr 
(liat/rnni  is  developed,  iisiin/  jirdjKirliniKili'  s/icnls 
and  /loifcrs,  referred  lo  speed  (iinl  poieer  al  nin.ii- 
inuiii  effieienei/.  inslead  of  nhsolute  ijitaiililics.  as 
has  been  etislomari/.  When  unUij  speed  is  taken 
as  the  "type  eharailcrislie"  of  a  runner  under 
study  (speed  nl  ii-liir/i  it  model  rinuirr  iroidd  de- 
velop 1  hp.  under  l-fl.  Iiend).  Ihe  diiif/niiii  ap- 
proxiniately  applies  lo  all  sizes  of  nnnicrs  liarini/ 
identiral  fen' are':. 

\\  itli  a  view  lo  (l('\i.iiiu'  a  ^I'apliical  means  whcrcliv  ilic 
Miitability  of  iliUVivnl  hydraulic  turhiiu'  riiiiiicrs  to  iiu'ct 
{liven  roquireiiu'iits  can  be  deduced,  the  writers  have  dc- 
\olo])ed  the  lyju'  of  efTiciency  diagram  presented  in  tlic 
following  paragraphs  and  accompanying  curves.  Sonie- 
what  similar  methods  are  in  general  use  now,  altliougli 
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FIG.    1.      SIMPLE    POWER-SPEED   AND    EFFICIENCY- 
SPEED   CURVES 

For  23-in.  right-hand  hydraulic  turbine  runner  built  by 
Hydraulic  Turbine  Corporation;  Holyoke  test  2,426,  Dec.  1, 
1915 

it  must  he  said  that  so  far  no  single  one  has  Ijcen  gen- 
erally accepted.  In  the  type  of  diagram  here  presented 
the  ratios  of  various  speeds  and  powers  to  the  speed  and 
power  for  maximum  efficiency  are  utilized  instead  of 
absolute  quantities.  The  diagrams  have  a  further  use- 
fulness; by  making  the  unity  power   1   hp.  under  1-ft. 

•Consulting  Hydraulic  Engineer,  57  North  Pine  Ave., 
Albany,  N.  Y. 

tHydraulic  Engineer,  Hydraulic  Turbine  Corporation, 
Camden,  N.  Y. 


Iicail   I  lie  unity  speed  corresponds  to  the  "type  cliaractcr- 
i^tic"'  oj'  the  runner  at  its  best  cfliciency  points. 

This  type  of  diagram  sliows  tlic  cllicieiicy  at  wliich  a 
tiirliinc  could  operate  wiicn  running  at  various  pntpor- 
tionatc  sjjeeds  and  wlien  producing  various  peniontageg 
of  unity  power  (unity  power  being  capacity  at  maximum 
cfliciency).  The  diagram  will  be  made  to  show  at  what 
pniportidnatc   s]iccd    the   turbine   wouhl    liavc   to   (jju'rate 

Pfoportionate  Head  for  Constant  Power  (Under  Normal  Speed  at  Maximum  efficiency) 
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Proportionate  Power 

FIG.    2.       EFFICIENCY-SURFACE    DIAGRAM    FOR 
PROPORTIONATE   SPEEDS   AND   POWERS 
Showing  one   of  the   typical   speed-power-gate  curves   used 
in    developing    the    constant-efficiency    contours.       For    23-in. 
runner  of  Holyoke  test  2,426 

to  maintain  a  constant  speed  under  different  heads  and 
also  to  show  the  efficiency  which  would  be  developed  for 
any  given  actual  power  output  under  the  various  heads. 
I\Ioreover,  it  will  serve  as  an  absolute  and  final  comparison 
between  runners  of  different  type  characteristics,  and  by 
the  introduction  of  proper  constants  any  possible  com- 
bination of  power,  speed  and  diameter  suiting  a  particu- 
lar runner  design  can  be  worked  out.  These  uses  will 
be  shown  by  examples. 

Development  of  Diagram 

The  development  of  the  new  type  of  efficiency  surface 
diagram  is  illustrated  l)y  employing  Holyoke  test  data 
from  a  23-in.  and  a  30-in.  runner  built  by  the  Hydraulic 
Turbine  Corporation.  First  of  all,  the  ordinary  power- 
speed  and  efficiency-speed  curves  are  plotted  by  reducing 
the  Holyoke  data  to  a  constant  head  of  1  ft.  These 
curves  are  shown  in  Fig.  1.  On  this  chart  will  be  seen 
the  unity-.speed  and  unity-power  lines  (which  pass 
through  the  point  of  maximum  efficiency)  and  a  few  of 
the  proportionate-speed  lines  that  form  the  basis  of  the 
final  diagram. 

Beading  along  the  proportionate-speed  line  0.90  (ab- 
solute speed  N'  =   51.3),  the  absolute  power  and  effi- 
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c'icucy  at  tin-  various  gate  openings  may  1h'  tabulated, 
as  sliown  in  Table  1.  In  the  fourtli  column  of  this  tal)le 
is  the  ratio  al)solute  power  (column  2)  to  power  at  point 
of  maximum  efficiency.  Such  a  tal)!e  is  made  for  each 
proportionate-sjjeed  line.  Plotting  the  values  in  colunni 
4  of  Table  1  (for  line  O.iJO)  on  the  abscissa  for  a  pro- 
portionate speed  of  O.iJO  in  Fig.  2,  we  arrive  at  one  point 
on  the  speed-power  curves  for  each  gate  oi)ening;  the 
other  tables,  not  here  given,  supply  the  remaining  points 
for  the  curves,  one  of  which  is  sliown  complete  (for  2.')- 
in.  gate  opening). 

Next,  the  values  of  efficiency  in  column  ;3,  'J^iblc  1, 
are  plotted  against  proportionate  speed,  as  shown  by  Eig. 
3  (along  line  0.90  for  this  table),  giving  a  speed-etTiciency 
curve  for  each  gate  opening.  Tabulating  the  values  of 
the  proportionate-speed  points  at  which  each  constant- 
efficiency  ordinate  cuts  the  various  gate-opening  curves 
of  Fig.  3,  we  secure  Table  2  (though  this  table  is  really 
unnecessary  in  practice)  for  each  efficiency  contour  de- 
sired on  Fig.  2;  and  from  Table  2  we  determine  a  con- 
stant-efficiency point  on  each  speed-power-gate  curve  on 
Fig.  2,  these  points  determining  the  constant-efficiency 
surface. 

It  is  readily  seen  that  Fig.  2  is  plotted  in  such  a  man- 
ner as  to  show  the  efficiency  at  which  a  turbine  could 
operate  when  running  at  various  relative  speeds,  ex- 
pressed in  terms  of  the  speed  of  the  maximum  efHciency 
as  unity,  and  when  producing  different  amounts  of  power, 
expressed  in  terms  of  the  horsepower  at  maximum  effi- 
ciency as  unity.  For  example,  if  owing  to  backwater 
'  onditions,  the  head  is  reduced  so  that  in  order  to  operate 
it  constant  speed  it  is  necessary  to  run  the  turbine  at  a 
-peed  10%  greater  than  the  speed  of  greatest  efficiency, 
I  hen  the  diagram  shows  that,  when  operating  at  normal 
power  under  the  reduced  head,  the  efficiency  would  \n; 
al)out  85%. 

TABLE     1.     ABSOLUTE     HCHtSEPOWER     UNDER     1-FT.     HEAD. 

EFFICIENCY      AND      PROPORTIONAL      HORSEPOWER;      AT 

PROPORTIONATE  SPEED  0.9  OF  23-IN.   RUNNER,   HOL- 

YOKE  TEST  2,426 


Gate  Opening, 
In. 
1.75 
2.3 
2.5 
2  7 
3.0 
3.3 
3.75 
*  Sec  Fig.  2. 


Absolute 
Hp.' 
11 
1.77 
1.86 
1.93 
1.99 
2.06 
2.09 


Proportion 

Efficiency 

ate,    Hp. 

77  2 

0  .173 

87.6 

0.921 

87.3 

0  909* 

86.0 

1  005 

84.0 

1  036 

82.5 

1.072 

79.0 

1.09 

TABLE  2.     PROPORTIONATE     SPEED     POINTS;     AT     WHICH     TiiE 

EFFICIENCY    LINE   87%   CUT   THE   GATE-OPENING    CURVES 

IN  FIG.  3 


Gate 
Opening, 
1.75 
2.3 
2.5 
2.7 
3  0 
3.3 
3.75 


Prop. 
Speed 


Proo. 
Speed 


0  870 
0  887 
0.955 


0  970 

1  042* 
1.065 


*  See  Fig.  2. 


TABLE  3.     PROPORTIONATE  SPEED  AND  POWER  FOR  CONSTANT 

SPEED  OR  CONSTANT  POWER  FROM    A   IlYDRAl'LIC-TUR- 

BINE  RUNNER  OPERATING  UNDER  VARYING  HEAD 

Ratio  Aitual 

to  Normal 

Head, 

Hj 

H, 
0.50 
0.60 
0.70 
0  80 
0.90 
1.00 
1.10 
1.20 
1.30 
1.40 
1.50 


rc:pi>rlioiiute 

Proportion 

Sixcd  for 

Power  fo 

Constant 

Constan 

Speed 

Power 

1  4242 

2  828 

1  2923 

2   151 

1.190 

1.707 

1    118 

1  398 

1,054 

1.171 

1.0 

10 

0.9534 

0  sees 

0.91285 

0  7610 

0.8709 

0  0748 

0  84498 

0  0039 

0.81670 

0.5444 

0.9  1.0  II 

Proportionci+e  Speed 

FIG.   3.      PUOPORTIONATE   SPEED   AND   EFFICIENCY 
rURVES    ACCOMPANYING    FIC;S.    1    AND    2 

The  diagram  docs  not  show  directly,  however,  at  what 
proi)ortionate  sj)eed  the  turbine  would  have  to  run  to 
niaintaiu  constant  speed  under  different  heads,  nor  does 
it  show  directly  what  the  efficiency  would  he  for  any  given 
actual  power  output  under  different  heads.  In  order  to 
determine  these  data  from  such  a  diagram  in  the  simplest 
manner  possible,  two  additional  scales  may  be  added  to 
the  figure — one  for  head  corresponding  to  different  rela- 
tive speeds,  the  other  giving  the  power  corresponding  to 
different  relative  heads.  The.^e  scales  are  derived  in  the 
following  manner : 

Since  the  speed  of  a  turbine  operating  at  a  given  effi- 
ciency under  any  head  is  proportional  to  the  square  root 
of  the  head,  it  is  evident  that,  if  a  turbine  is  set  to  operate 
at  some  particular  speed,  say,  for  example,  its  speed  of 
maximum  efficiency  under  a  stated  head,  this  speed  being 
taken  as  unity,  then  in  order  to  maintain  this  speed  at 
either  a  greater  or  a  less  head  it  must  under  the  changed 
conditions  operate  at  a  speed  less  or  greater  than  the 
normal  speed  for  the  changed  head  and  inversely  pro- 
portional to  the  square  root  of  the  ratio  of  the  original 
head  to  the  changed  head.  Similarly,  since  the  horse- 
jiower  of  a  turbine  varies  as  the  three-halves  jiower  of  the 
head,  it  is  evident  that  to  produce  constant  power  out- 
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I'll!     lllldrl'    illll'clTlil     l:r;l(l.-     Ilic     |i(]Urr     ( ci  i||>ta  III  )     llinlr,' 

tlic  cliaii^'cd  lii'iid  iiiiist  he  iincr.-^cly  proixirtidiui!  to  llu: 
llirci'-lialvt's  iiowcr  of  I  lie  ratio  ol'  orif;iiial  to  chaiii/cd 
licail. 

The  ratio.<,  showing'  tlic  |iru|i()rti(inalc  speed  al  wIik  h 
II  hirl)iiR'  imi.-<t  run  in  order  to  operate  al  eoiL-^tant  .-ipeed 
under  varying'  head,  are  .^liow  ii  in  coiiiinn  '-i  of  Talile  .'5 
and  f,M-apliieally  in  Kij,'.  I,  wliicli  is  u.sel'ul  for  lindin;; 
inti>rniediate  points.  Similarly,  the  pro])ortionato  power 
that  the  lurhine  must  pi'ddiice  in  order  to  produce  a 
eon^lant  power  outpul  under  dilVereiit  heads  is  shown 
in  eohinin  .'5  of  tiie  (ahle  and  in  Fii;.  I,  eolunin  1  luiinj: 
ill  eacii  ease  the  ratio  of  the  ehanji:e(l  head  to  tlie  standaril 
or  ori<,Miial  head,  wliiih  is  taivcn  as  iiiiily.  IMotting  the 
values  fiiven  in  roininns  1  and  'i  of  Tahle  .'5  al()n<;sido  of 
the  .sealo  of  proportionate  s|)eeds  on  Fiij;.  2,  the  .scale 
showiiifi;  proportionate  heads  is  ohtained.  Similarly, 
plottiufi  the  data  from  ((diiinns  1  and  .'?  aloiifjside  of  the 
scale  of  ]iroportionate  imwer,  the  scale  showing  propor- 
tionate head  for  constant  power  is  ohtained.  It  is  now 
possihle  with  the  aid  of  these  additional  scales  to  read 
from  the  efficiency-surface  diagram  directly  the  efficiency 
and  power  that  can  he  ohtained  when  the  turbine  is 
under  varying  heads,  as  under  backwater  c;onditions. 

Since  the  speed  varies  as  the  square  root  and  the  ])ower 
varies  as  tlie  three-halves  powTr  of  the  head,  it  is  evident 
that  a  certain  change  in  head  jn-oduces  different  changes 
in  the  relative  speed  and  relative  power  respectively. 
Since  the  efficiency  is  constant,  as  a  rule,  only  when  the 
turbine  is  operating  at  a  certain  relative  speed  and  power, 
it  is  evident  that,  in  general,  constant  efficiency  cannot 
be  obtained  when  a  turbine  operates  under  a  varying 
head.  The  question  arises.  What  efficiency  can  be 
obtained  from  a  turbine  operating  at  constant  speed  and 
producing  constant  power  output  under  varying  head  ? 

This  is  easily  determined  from  the  diagram.  For  this 
purpose  plot  a  line  AB  on  the  diagram  running  through 
points  corresponding  to  the  same  proportionate  heads  on 
the  speed  and  power  scales  respectively.  This  line  will 
pass  through  the  point  chosen  as  the  point  of  normal 
power  and  speed — that  is,  the  point  0,  or  point  of  maxi- 
mum efficiency  in  this  case.  The  line  AB  intersects  the 
contours  of  efficiency  at  points  corresponding  to  certain 
proportionate  heads  for  constant  power  and  constant 
speed,  and  the  efficiencies  at  these  points  of  inter.section 
are  those  which  could  be  obtained  with  a  turbine  oper- 
ating at  constant  power  and  speed  under  the  corresponding 
relative  heads. 

Use  in  Selection  of  Turbines 

If  it  is  required  that  the  turbine  shall  operate  at  con- 
stant sjaeed  under  varying  heads,  but  if  a  constant  power 
output  is  not  required,  higher  efficiencies  may  be  ob- 
tained than  under  conditions  of  both  constant  power  and 
constant  speed.  The  line  CD  on  the  diagram  is  drawn 
through  the  maximum  efficiencies  that  could  be  obtained 
with  a  turbine  operating  at  constant  speed  under  the 
proportionate  heads  indicated  on  the  scale  of  speeds  at 
the  right  of  the  diagram  for  normal  speed  at  the  point 
of  maximum  efficiency. 

It  is  generally  true  that,  having  given  a  turbine  of  a 
certain  size,  which  has  a  certain  Kt,  or,  in  other  words, 
a  certain  maximum  absolute  efficiency  and  certain  speed 
and  power  under  1-ft.  head,  another  turbine  of  larger 
or  smaller  diameter  of  identical  features  and  proportion- 


.ilc  diiiieii.-ii.iis  will  have  suhstiinliiilly  the  same  eJieieiiev 
iiiiil  A'/,  .so  that  with  a  diagram  of  this  lorm  the  avail 
nliilily  of  a  turhiiie  of  the  rigid  size  to  meet  certain  con- 
•  iitions  can  be  delcrmined  with  regard  to  those  conditions 
from  a  test  of  a  similar  turhine  of  larger  or  smaller  size. 
(Al  least  tliis  method  .seems  to  give  the  h(;st  working 
hypothesis  in  cases  where  a  turhine  of  the  actual  size 
HMpiireil  for  a  particular  ease  has  not  been  tested.  It  is 
well  known  of  course  that  the  efficiency  rises  slightly  as 
I  he  size  of  tiie  turhine  is  increased.) 

'I'iie  power  and  speed  under  1-ft.  head  at  hcst  elliciencv 
of  tiie  <;;i-in.  runner  \[^i'i\  for  illustration  here  have  been 
shown  on  Fig.  1  to  i)c  ///'.'  =  ].!)2  A^'  =  .'57  respec- 
tively. As  already  stated,  the  type  characteri.stic  i 
indciK'iident  of  the  size,  remaining  a  constant  for  the  run- 
ner series.  By  definition  it  is  the  speed  at  which  ;i 
turbine  would  run  under  1-ft.  head  if  it  was  .so  reduced 
or  enlarged  in  all  its  proportions  as  to  give  1  h]).  nndc,- 
1-ft.  head,  or  e.vpressed  numerically, 

A'l  =  A"  V  ///'.' 
Tims,  from  the  foregoing, 

A'l  =  57  V  1792  =  70 
h'cduce  the  dimensions  of  the  runner  under  study  ^^o  that 
tlie  absolute  value  of  unity  power  on  Fig.  2  actually  wiii 
I)e  1  hp.  under  1-ft.  head  instead  of  1.92.     Since  Kt  re 
mains  a  constant;  therefore,  79  =  iV'Vl,  or  the  be 
speed  (unity  on  Fig.  2)  under  1-ft.  head  of  the  hypothet 
ical  wheel  will  be  79  instead  of  57.     As  a  means  of 
comparison  between  runner  types  this  diagram  now  show 
at  a  glance  the  absolute  criterion — the  Kt-     By  its  w.r 
we  are  comparing  runners  all  capalde  of  exactly  the  same 
amount  of  work — 1   hp.  under  1-ft.  head.     Unity  power 
will  be  the  same  for  all,  and  unity  speed  will  distinguis' 
the  curve  form  just  as  readily  and  fully  as  /f|  does  the 
runner  type. 

It  must  be  further  noticed  that  the  com])arison  i  - 
between  the  speed  of  runners,  all  capable  of  developin  ■ 
the  same  power,  rather  than  between  the  power  of  run- 
ners at  the  same  speed  or  of  the  same  diameter.  Tli: 
latter  comparisons  appeal  to  our  imagination,  but  in 
reality  are  not  the  logical  view;  in  fact,  a  comparison 
based  on  runners  of  the  same  diameter  is  technically 
wrong. 

Now,  with  the  addition  of  two  constants  we  have  the 
basis  for  all  ordinary  computations  of  horsepower,  speed 
and  diameter,  suiting  the  particular  runner  design.  We 
have  introduced  what  we  are  pleased  to  call  a  "unit  diam- 
eter," Du  and  a  "speed  constant,"  Sc.  The  Dti  is  nothin-i 
more  or  less  than  the  diameter  in  inches  of  our  hypothet- 
ical runner,  which  develops  1  hp.  under  1-ft.  head.  Tlie 
Sc  is  the  product  of  Du  and  Kt.  By  introducing  these 
constants  in  the  following  equations  w'e  can  solve  for  the 
required  unknowns : 

ITp:  ^        Sc  yTff 


I 


1 


D  = 


\-m 


Du  = 


F.P.M.  = 

in  which  D  =  diameter,  in  inches,  of  a  runner  tliat  will 
give  HP.  (horsepower)  at  best  efficiencii  under  H  (feet 
head)  at  R.P.M.  (revolutions  per  minute). 

Before  going  farther  into  the  use  of  these  diagrams 
it  may  be  wise  to  review  the  subject  of  "type  character- 
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istic"  or  "Unit  spocd"  in  tlip  liriofest  possible  inannLT. 
It  is  sell'-evidont  that  with  ahuost  every  eonreivablc  com- 
bination of  horsepower,  head  and  speed  to  meet,  there 
must  necessarily  be  some  very  radically  diU'erent  desi<i;ns 
of  turbine  runners.  It  is  just  as  imperative  that  we 
have  a  ready  and  sure  means  of  comparison  between  the 
many  designs;  also  that,  with  given  conditions  at  a  plant, 
we  may  have  some  means  by  which  we  can  immediately 
eliminate  the  great  number  of  runner  designs  not  at 
all  suited  and  centralize  our  study  on  just  those  designs 
fitting  our  problem.  Such  a  means  of  comparison  be- 
tween runner  types  and  of  connection  between  local 
conditions  and  nnincr  designs  must  necessarily  be  based 
on  the  work  wliicli  the  runner  can  perform;  that  is, 
we  must  have  some  simple  expression  of  runner  duty 
which  will  stand  out  distinctly  as  a  special  characteristic 
of  different  runners  and  may  also  be  expressed  i:i  terms 
of  local  plant  conditions.  The  .so-called  "type  cliarac- 
teristic"  or  "unit  speed"  is  just  tlie  desired  ex])ression. 

Proportionate  Head  ■for  Constant  Power(Under  Normal  Load  at  Point  6) 
12  1,1  10  095  0,9  085  0« 

Proportionate  Head,  for  Constant  power  (Under  Normal  Speed  at  Maximum  rflriciency) 


Proportionate  Power 

FIG.    5.       EPFICIEMCY-SURFACE    DIAGRAM    FOR    NEW 

MILL-TYPE   TUUHINE 

For  30-in.   right-hand   runner   Ixiilt   by   Hydiaulic  Turbine 

Corporation;   Holyoke  test  2,267 

W'c  neglect  all  design  details  entirely,  reduce  all  runners 
to  the  same  capacity  and  then  compare  their  speeds.  Such 
;i  classification  is  based  definitely  on  capacity  and  speed. 
Phe  type  characteristic  (Kt)  is  the  speed  under  1-ft. 
liead  of  a  turbine  runner  so  reduced  or  enlarged  in  all 
Its  proportions  as  to  give  1  lip.  under  1-ft.  head.  Ex- 
pressed  numerically,  it  is 

R.P.Jf.  yl'HP. 


K,  = 


m 


\\  liicli  is  also  an  expression  of  the  three  controlling  fartoi's 

iit  any  site — the  horsepower,  the  revolutions  per  minute 

iiid  the  head  in  feet. 

Kevolutions   ])er   minute    imder    l-ft.    liead    =    N'    = 

h'.P.Af.  HP. 

,,,  —  ;  hor.sepow(!r  under   I-lt.  head   =    ///'.'   =  —    ,-; 

.111(1 

Let  HP.'  =  1 ;  then  A'-  =  .V.  The  Kt  of  a  multiple 
lunner  unit  is  greater  than  that  oT  a  single  runner  in 
ilie  ratio  of  the  square  root  of  the   number  of   runners 


in  the  unit.  To  farilitate  the  liilculatum  of  A'<  a  table 
of  five-fourths  powers  of  numbers  is  presented  herewith 
as  Table  No.  (1. 

KXAMI'I.ES    OK    TuiiHIXE    StUDY 

The  uses  of  the  diagrams  of  Fig.  2  may  be  illustrated 
by  two  examples.  For  the  first,  assume  a  normal  head 
n  of  20  ft.  and  a  constant  s[)eed  K.P.M.  of  117.  A 
maximum  cajiacity  of  !)()()  hp.  is  desired  under  20-fc.  head 

at  not  less  tlinn  M'/(   elllciency.     Now 

A/  {jiutjiiiiniii)  = ,,     -   =  8.5 

We  can  readily  see  from  the  diagrams  that  the  type  of 
runner  is  closely  shown  by  test  2, 12G  for  the  normal  Ki  = 
"!).  On  Fig.  2  read  along  unity-speed  line  beyond  unity 
jiower  until  it  crosses  about  83%  ediciency  line,  which  is 
at  1.1  proportionate  power.  This  represents  maximum 
])()wer  desired.  Therefore,  the  normal  power  of  the  run- 
ner will  be  !)0  -^  1.1  =  815.     Then 

!if)0 


=   !).!;  and 


I>  =  x|;,^j,  X  I'J.G  =  50  in. 


Unity  ])ower  of  the  .')()-] n.   runner 


502 


275.5 

the  efficiency  and  power  at  the  various  beads  are  shown 
in  Table  4,  values  being  found  along  the  line  CI).  Fig.  2. 
For  the  second  problem  assume  given  a  normal  head  of 
25  ft.,  and  required  a  maxiinuni  of  300  hp.  under  normal 
head  and  at  a  speed  of  220  r.ji.m. 

„     .  ^.       220V"300 

Maximum  Kt 


25S 


=  68 


8c  X  iJI 

n.r.M. 


30  in. 


This  \aliie  leads  iis  to  try  tln'  ruiiiier  of  test  2,2(i 
has  a  iioriiial  Ki   of  63. 

1,323  X  5 

The  normal  III'.'  lor  a  :>()-iii.  runner  is  30-  -^-  ill  ■= 
2.04  (see  Fig.  5),  and  2.04  X  252  =  255  hp.  normal. 
The  required  maximum  power  corresponds  to  300  -f- 
225  =  1.18  proportionate  power.  The  ]u'()])ortionate 
power  of  1.18  on  the  noniial-s]ieed  line  gives  82%  effi- 
ciency— which  is  a  good  value  for  full  gate. 

The  efficiency  and  horsepower  at  the  various  heads  are 
shown  in  Table  5  under  column  3  and  column  6  respec- 
tively.    The  values  of  cffic'ieney  and  iiroportionate  horse- 

TABLE  4.     EFFICIENCY  AND  HOUSEPOWEIi:  OBT.MNABLE  UNDER 

VARYING     HEAD,     CONSTANT    .SPEED     FOR     50-IN. 

RUNNER  OF  TEST  2,420 


Proportionate 

i;fficicncv 

Up. 

Head, 

Prnportiniuito  at  Constant 

at  Constant 

Aetual 

Ft. 

Head                Speed 

Speed 

Hp.' 

n.Hp 

18 

09                    87  2 

1  042 

9.5 

725 

19 

0.95                  88,0 

1.022 

9.3 

770 

20 

1.0                    88.8 

1.0 

9.1 

815 

21 

1.05                  88.7 

0  99 

9  0 

875 

22 

1.1                    88.3 

0.975 

8  8G 

915 

215 

1.15                  88.0 

0.965 

8.77 

970 

24 

1.2                    87  G 

0.952 

8.66 

1,020 

TAIU-E  5. 

POWER   AND  EFFICIENCY   OF  30-IN.   WHEEL 

OF  TE 

2,2G7;  ACCORDING  TO  PROBLEM 


(1) 


(2) 


(3) 


(4) 


i         (0)      ^        (7)  (8) 

Efficiency  for  Efficiency  for 
Efficiency  at  Proportionate  Coi. slant         Constant 

Proper-     Constant     Hp.  for  Con- Abso-  R.p.ni.  =         R.p  m.     = 

Head,  tionato       Speed,        slant  Siwed,    lute  220— Hp.  =     185 — Hp.  = 

Ft.      Head    220  R.p.m.     220  R.p.m.     Hp.'   R.Hp.  255.  Point  O  215,  Point  G 


30 

0.80 

86.2 

1    11 

2.26 

202 

±76.0 

?.\ 

0.84 

87.3 

1 .  105 

2.25 

216 

84.1 

?:?. 

0.88 

88.2 

1.092 

2.23 

230 

80.0 

86.5 

?3 

0.92 

88.6 

1.074 

2.19 

240 

SCO 

87.0 

24 

0.96 

88.7 

1.04 

2.12 

249 

.88. 5 

87.0 

25 

1.00 

88.9 

1.0 

2.04 

255 

88.9 

84.8 

20 

1.04 

88.7 

0.975 

2.00 

265 

88.3 

83.0 

27 

1.08 

88.5 

0.9.55 

1.96 

275 

87.0 

81.0 

28 

1.12 

88.4 

0  94 

1.925 

285 

86.2 

79.0 

29 

I.IG 

88.2 

0  93 

1  9 

297 

85.0 
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13  67   13  88   14  0! 
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1) 
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10 
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11 
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12 

22  31 

22  .57  22  80  23  () 

23.27 
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23  71 

23  97 
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1» 
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25  (V 
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M 
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28,78 
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29  27 
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29.52 
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31  (K) 
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31  75 
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32  IM 
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33  00  33  2.'' 
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33  71 
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34  27 

17 
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36  31 
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36,82 

IS 

37  OS 
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41   76 
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0 

1.0      2.0       3.0 

4.0 

fi.O 

6,0 

7.0 

8.0 

9,0 

20 

•12.3 

45  0     47  7     50.5 

53  2 

.55  9 

58,8 

61.6 

64.5 

67    1 

30 

70  2 

73.2     76.2     79.2 

82.2 

85  2 

88,2 

91.3 

94  4 

97  5 

40 

100  (> 

103  S  107  0   109.2 

112  4 

116  6 

119  8 

123   I 

126  4 

129  7 

50 

133  0 

136  3   139.6  143.0 

146.3 

119  6 

1.53  0 

156.5 

159.9 

163  4 

60 

Uili  S 

170  4   173  9  177.5 

181.0 

184  6 

188.1 

191.7 

195  2 

198,8 

70 

202  3 

205  9  209.6  213.2 

216  9 

220.5 

224 . 2 

228.0 

231.7 

235.5 

80 

239  2 

243.0  246.7  250.5 

254  3 

2,58.1 

261.9 

265  7 

269,5 

273,4 

90 

277  2 

2S1    1   285  0  288  8 

292  7 

296  6 

300  5 

104 . 4 

308  4 

312  3 

100 

3Ui  2 

f20  2  329  2  32S  2 

232  2 

336  2 

140  2 

(4  1  2 

MS  2 

552  3 

no 

350  3 

i6(l  3  3IVI    1   36S  .| 

372 ,  5 

376.5 

iSO  C. 

is  1 . 7 

fSS  s 

i93  0 

120 

397   1 

101    3    lll.^i    1   W.)  C. 

113  S 

4  IS  0 

122  2 

126    1 

130  5 

131   7 

130 

•138.9 

443  2  447.4  451   7 

155.9 

460.2 

165  5 

1US.7 

173  I) 

177  2 

140 

481.5 

485  S  490   1   494.5 

198.8 

503 . 2 

507.5 

511  9 

516  3 

520  6 

150 

525.0 

529.4  533.7  538.1 

5-12. 5 

546  8 

.551 , 3 

5.55  8 

,560  2 

5(>4   7 

100 

569.1 

573  5  578.0  582.4 

,580.8 

591.2 

595.7 

000,3 

(104  ,  S 

i09,3 

170 

613.9 

818.4  622  9  627.4 

632.0 

630.5 

641.1 

645.6 

(i.'iO  2 

6,54  8 

ISO 

659.3 

i63  9  668.5  673   1 

677.7 

082,3 

488.9 

191.5 

196  1 

500  7 

190 

705.3 

709.9  714  6  719.2 

723  9 

728.5 

733,2 

737.9 

742  6 

717  3 

200 

752.0 

power  (cohiiiin  l)  arc  I'uuiid  at  tliu  j)oiiit8  of  intersection 
of  till'  lino  CI)  of  Fig.  5  with  the  proportionate-head  val- 
ues; ami  with  the  aid  of  Fig.  4  the  intermediate  values  of 
proportionate  head  are  found  in  terms  of  jiroportionato 
power  or  proportionate  speed.  The  values  of  proportion- 
ate horsepower  found  are  nuiltipled  hy  the  value  of  the 
normal  horsepower  (2.04),  giving  the  absolute  IIP.',  in 
column  5.  Then  eacli  value  of  IIP.'  is  multiplied  by  the 
I  power  of  its  corresponding  head  (column  6). 


Sii|i|)()S('  this  wheel  is  to  he  used  in  a  small  iiiiliistrial 
|ilaiil  that  not  only  ninst  have  a  loiistant  speed,  but  also 
a  constant  power  output  iimlci-  the  varying  lumd  coiuli- 
lioiis.  This,  it  inii-t  be  iinderHtood,  is  a  very  rigid  test 
iif  llic  wheel  anil  calls  for  e.vtrenie  flexibility.  If  we 
use  as  the  constant  power  and  speed  required  the  value 
Iif  the  normal  power  and  speed  just  found  of  2*^0  r.ji.m. 
iind  2')^)  h)).,  then  we  sinii)ly  ■'''"''  *''*'  <'lli<icncy  along  the 
line  AJ!  where  this  line  crossi!s  tlu;  proportionate-head 
\alucs,  again  using  I^'ig.  I  fur  intermediate  jjoints.  Tliesc 
values  are  tabulated  in  coliiiiiii  7  and,  considering  the 
very  .severe  requirements,  show  remarkable  nisults. 

If  we  are  handicapped  still  further  and  are  confnMited 
with  bad  backwater  conditions,  we  may  often  maleriallv 
improve  the  situation  for  the  lower  heads  by  meeting  a 
(hange  in  speed  and  power  requirements  and  then  "under- 
gating"  the  wheel.  In  this  matter  we  simply  increase  the 
overload  ca|)acity  of  the  wheel,  usually  at  a  slight  ex- 
pense of  ma.ximum  eUi<'iency. 

Take  our  present  example:  Ijct  us  u.se  the  speed  and 
power  corresponding  to  point  (r  on  the  diagram  as  the 
constant  values.  G  is  at  ])roportionate  speed  of  0.85  and 
projiortionate  power  of  0.84.  We  then  have  a  constant 
speed  of  185  in.stead  of  230  and  a  constant  power  of 
215  instead  of  225.  And  now  reading  along  the  line 
EF  (drawn  as  was  AB  after  shifting  the  proportionate- 
head  .scales  .so  that  1  coincides  with  0.84  and  0.85  old 
speed  and  power  points)  as  before,  along  AB,  the  eHi- 
ciency  values  are  found  as  given  in  column  8  of  Table  5. 
We  still  have  a  wheel  caj)able  of  giving  the  300-hp.  max- 
imum under  normal  head,  but  at  the  accepted  reduced 
speed  of  185  and  an  efficiency  of  about  76%. 


dluinig 


By    J.    ]\.    SL-VTTEKYf 


SYNOPi^IS — Great  amount  of  Mississippi  levee 
work  made  it  imperative  that  machines  he  devel- 
oped to  take  place  of  old  man-and-mule  methods. 
Description  and  costs  of  three  tijpes  of  machines. 

The  several  floods  of  1912  and  1!)13  in  the  Mississippi 
Eiver  resulted  in  a  number  of  crevasses,  which  it  was 
imperative  to  close  prior  to  the  time  the  next  high  water 
was  to  be  expected.  There  was  consequently  placed  on 
the  market  a  large  amount  of  emergency  work — more 
than  the  contractors  then  in  business  on  the  river  could 
handle.  The  result  was  that  prices  soared,  until  in  1913 
the  average  price  of  levee  work  let  by  contract  was  23.39c. 
in  the  Fourth  District,  25.59c.  in  the  First  and  Second 
Districts  and  36.01c.  in  the  Third  District.^  The  aver- 
age contract  price  of  work  in  the  Lower  Yazoo  District 
during  previous  years  is  shown  by  Table  1. 


*From  "Professional  Memoirs,"  Corps  of  Engineers,  United 
States  Army  and  Engineer  Department  at  Large,  May-June, 
1916. 

tMajor,  Corps  of  Engineers,  United  States  Army,  Vicltsburg, 
Miss. 

'The  Mississippi  River  Commission  is  engaged  in,  among 
other  things,  the  construction,  extension  and  repair  of  levees 
from  Cape  Girardeau,  Mo.,  to  the  Head  of  the  Passes.  Tlie 
stretch  of  river  is  divided,  for  the  execution  of  levee  and  other 
work,  into  four  districts.  The  First  District  extends  from 
Cape  Girardeau  to  the  foot  of  Island  40  (270  mi.);  the  .Second 
from  the  foot  of  Island  40  to  the  mouth  of  White  River  (173 
mi.);  the  Third  thence  to  Warrenton,  Miss.  (214  mi.);  the 
Fourth  thence  to  the  Head  of  the  Passes,  about  13  mi.  from  the 
Gulf  of  Mexico   (453  ml.). 


Recognizing  the  inability  of  existing  team  outfits  on 
the  river  to  handle  economically  the  levee  work  made 
neces.sary  by  the  great  floods  of  1912  and  1913,  the  Mis- 
sissippi River  Commission  on  Apr.  21,  1913,  directed  the 
district  officers  to  give  careful  consideration  to  the  pos- 

TABLE   1.    AMOUNT   AND   UNIT   COSTS   OF  MISSISSIPPI 
RIVER   LEVEES 


oiS 

S5^ 

oi5 

>'u6 

Fiscal  Year 

HCU 

<a.o 

Fiscal  Year 

e-i 

<e.u 

18S2- 

-90 

.1,672,619 

28.83 

1902- 

-3 

.     841,589 

17,21 

1891- 

-92 

.     979,154 

22.37 

1903- 

-4 

.1.905,842 

17,24 

1.S92- 

-93 

.     793,365 

21.12 

1904- 

-5 

.1,040,708 

17.40 

1S93- 

-94 

.     785,642 

17.50 

1905- 

-6 

.     429,632 

19.75 

1894- 

-95 

.1,326,255 

11.19 

1906- 

-7 

,     305,507 

21.89 

1895- 

-96 

.1,149,411 

9.26 
11.70 

1907- 
1908- 

-8 

-9 

.     918,504 
.     986,674 

20.55 

1896- 

-97 

.     256.153 

25.31 

1897- 

-98 

,4,141,326 

12.67 

1909- 

-10 

.     303,878 

22.08 

1898- 

-99 

.2,845,342 

11.67 

1910- 

-11 

.     906,761 

20.34 

1899- 

-1900,  ,  . 

.1,840,340 

17.30 

1911 

12 

.     420,260 

11.64 

1900- 

-1901.  ., 

,      614,940 

13.52 

1912- 

-13 

.1,072,305 

25.80 

1901- 

-2 

.       21,932 

18.56 

sibility  of  using  suitable  mechanical  appliances,  either 
hired  or  purchased,  with  a  view  to  securing  a  large  output 
and  a  substantial  gain  in  economy,  and  again  on  Nov.  21, 
1915,  directed  the  district  officers  "to  make  diligent  in- 
quiry into  and  .study  of  the  possibility  of  developing  and 
acquiring  suitable  mechanical  devices  for  use  in  the 
economical  construction  of  efficient  levees,  with  a  view  to 
their  adoption." 


May  25,   1916 
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Tlu'  staiidiinl  spt'cilications  I'or  Icvoc  construction  pro- 
vide as  follows  in  regard  to  the  borrow  pits  from  wliicii 
the  material  for  the  construction  of  levees  is  to  be  ol)- 
tainod : 

BORROW  PITS 
For  Levees  Above  Red  River — Unless  directions  are  given 
otherwise  by  the  contractinK  officer,  all  earth  must  be  procured 
from  the  river  side  of  the  levee.  The  location  of  borrow  pits, 
whether  on  river  side  or  land  side  of  the  levee,  will  be  deter- 
mined by  the  contracting  officer  for  each  section  of  the  work 
advertised,  and  will  be  a  part  of  the  Information  furnished 
prospective  bidders.  When  shown  on  maps  or  ])roflles  sub- 
mitted to  bidders  that  earth  cannot  be  obtained  opposite  sta- 
tions, it  must  be  hauled  from  places  designated  without  extra 
compensation.  In  no  case  shall  material  be  obtained  within 
40  ft.  of  the  base  of  the  levee  on  the  river  side  or  within  100 
ft.  on  the  land  side.  The  side  slope  of  the  pit  next  to  the 
embankment  must  not  be  steeper  than  1  on  2  down  to  a  depth 
of  3  ft.;  from  that  point  outward  the  pit  may  be  deepened 
with  a  slope  of  1  on  .50  when  on  the  river  side  of  the  levee 
and  1  on  100  when  on  the  land  side.  On  enlargement  work  no 
material  will  be  taken  from  the  old  pits  without  special  per- 
mission of  the  contracting  officer,  in  which  case  the  old  pits 
that  are  not  already  down  to  the  above  specified  limits  below 
the  original  natural  surface  of  the  ground  may  be  deepened 
accordingly;  but  in  any  case  the  material  must  be  excavated 
and  removed  in  such  manner  as  will  afford  thorough  drainage 
lo  the  back  of  the  pit  and  disfigure  the  land  as  little  as  pos- 
sible. Any  material  taken  below  the  specified  depth  must  bo 
I  L'placed,  and  any  borrow  outside  the  limits  of  the  pits  as 
defined  herein  shall,  unless  direction   has  been   given  for  such 


pailiculariy  below  Ked  River.  This  type  machine  will 
handle  a  .'5-yd.  orangepeel  bucket  or  a  5-ycl.  drag-line  or 
clamshell  bucket  at  a  radius  of  12G  ft.  from  the  center 
of  the  machine.  The  cost  of  machines  of  this  type  fully 
equipped  and  provided  with  a  quarter-boat  for  the  hous- 
ing and  care  of  crew  and  coal  barge  for  su})plying  it  with 
coal  will  be  approximately  .$(;0,000.  This  figure  does 
not  include  the  cost  of  a  l)arge  from  which  to  operate 
it  during  high  stages  and  with  which  to  move  the  ma- 
cliine  from  ])oint  to  ])oint.  Tlie  cost  of  a  steel  barge 
suital)le  for  this  purpo.se  is  about  -$18,000.  It  will  not  be 
necessary  to  provide  a  barge  for  every  machine.  It  is 
thought  that  with  these  machines  it  will  be  possible  to 
place  earth  in  the  levee  system,  wherever  rehandling  is 
unnecessary,  at  field  costs  of  from  5  to  10c.  per  cu.yd. — 
exclusive  of  the  cost  of  clearing  and  grubbing  when 
this  is  necessary.  When  material  can  be  placed  in  the 
levee  without  rehandling,  this  type  of  machine  is  Ije- 
lieved  to  be  the  most  efficient  for  levee  work.  (See  Fig.  .3.) 
Above  the  mouth  of  tiie  Ked  River  the  levees  become 
much  higher  than  l)ei()w  the  Red,  and  this  fact,  together 
with  the  more  difficult  pH  specifications,  necessitates 
much  wider  borrow  pits  and  tlierefore  greater  reach  on 
the  i)art  of  the  machines.     Inasmucli  as  pits,  when  once 
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i>orrow  by  the  contracting  officer,  be  promptly  replaced,  or 
the  same  will  be  measured  and  the  yardage  deducted  from  the 
next  estimate. 

For  Levees  Below  Red  River — The  .same  as  above,  except 
that  in  no  case  shall  material  be  obtained  within  20  ft.  of  the 
base  of  the  levee  on  the  river  side  or  within  cSO  ft.  on  the  land 
side.  The  side  slope  of  the  pit  next  to  the  embankment  must 
not  be  steeper  than  1  on  2  down  to  a  depth  of  3  ft.;  from  that 
point  outward  the  pit  may  be  deepened  with  a  slope  of  1  on  10 
when  on  the  river  side  of  the  levee  and  1  on  100  when  on  the 
land  side. 

The  generally  smaller  levees  below  Ecd  River  and  the 
more  liberal  pit  specifications  for  them  made  the  selec- 
tion of  a  suitable  type  of  machine  for  their  construction 
much  less  problematical  than  the  selection  of  a  machine 
for  levees  above  Red  Eiver.  The  machine  .selected  was 
the  drag-line  excavator,  of  the  self-contained,  revolving 
locomotive  crane  type,  arranged  to  operate  an  orange- 
peel,  clamshell  or  drag-line  bucket  at  a  radius  of  90  or 
125  ft. 

Locomotive   Ci!a.\k  1)i!.\g-Lixe    Maciiixes 

The  machines  arc  mounted  on  four-wheel  trucks 
and  are  provided  with  the  necessary  mechanism  for  per- 
forming the  operaticms  of  traveling  and  hoisting,  rotating 
and  operating  a  l)ucket.  Track  is  provided  for  the  ma- 
( bines  to  work  on  during  low-water  stages  and  barges 
from  wliich  to  o])erate  them  during  high-water  stages. 
The  barges  are  likewise  used  to  transport  the  machines 
from  one  job  to  another.  The  crews  of  the  machines  are 
lioused  on  quarter-boats.  The  first  machine  with  its 
barge,  quarter-boat,  track  and  equipment  cost  a]iproxi- 
mately  $40,000.  The  second  and  third  machines  pur- 
chased are  stronger  and  of  greater  capacity  than  the 
first  one,  and  the  last  machine  purchased  has  been  so 
successful  as  to  warrant  its  adoption  with  minor  modifi- 
cations as  a   type   for  work   in  the   Fourth   District — 


dug,  do  not  fill  U])  again,  this  is  time  wlictlier  the  work 
is  enlargement  of  existing  levees  or  the  construction  of 
new  lines.  The  considerably  greater  reach  necessary 
led  to  the  selection  of  cableway  machines  for  trial  in 
preference  to  drag-line  machines.  Cableways  were  first 
operated  in  the  Fourth  District.  The  first  one  to  be  op- 
erated outside  of  that  district  was  near  Memphis.  This 
cableway  was  of  the  slack-line  type,  was  designed  l)y  C. 
G.  Oglesby  and  put  in  operation  by  E.  H.  and  G.  A.  Mc- 
Williams.- 

In  the  Third  District  the  levees  on  the  ]\Iississippi 
side — except  at  the  extreme  lower  end  of  the  district — 
generally  have  banquettes,  varying  in  width  from  10  up  to 
20  ft.  The  banquettes  have  generally  been  added  after 
the  completion  of  what  may  be  termed  the  main  ])art 
of  the  levee.  The  main  part  of  the  levee  has  almost  in- 
variably been  constructed  from  river-side  ])its,  and  the 
banquette  generally,  Init  i)y  no  means  always,  from  land- 
side  pits. 

Above  Greenville  the  average  heiglit  of  the  levee  sys- 
tem is  20.7  ft.;  the  average  width  of  the  existing  river- 
side pits  is  258  ft.;  the  average  amount  of  material  to 
l)e  aclded  to  the  existing  levees  to  bring  them  up  to  the 
grade  and  section  calculated  to  be  necessary  to  contain 
safely  such  a  flood  as  that  of  1912  is  2,150  cu.yd.  per 
station.  In  order  to  obtain  this  amount  of  material  it 
is  necessary  to  go  out  63  ft.  beyond  the  existing  river- 
side pit.  The  outer  edge  of  the  resulting  pit  would  then 
be  428  ft.  from  the  center  line  of  the  crown  of  the  ex- 
isting levees.  Even  if  this  earth  were  all  to  he  placed 
on  the  river  side,  drag-line  excavators  to  do  this  work 
without  rehandling  would  have  to  handle  their  buckets 
on  booms  approximately  200  ft.  long.     However,  if  the 


-Described  in  "Engineering  News,"  Sept.  10,  1914,  p.  544. 
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I'liliir^'i'iiiciit   is  1(1  lie  ;i(V(iiii|i|i,-lH'(l  uiih   thr  iiiiniiiiiiin  ..I  'I'lic    liiickcl    is    (liiiii|ii'(l    iit    will    liv    iiii'iins   of   ii    Imiii 

malfrial.  CIO  yA.   \h-v  >laliun   mil    lA'   Ihr   |nl:il    -.'.l/.d   vd.  ilnun    yi,yr   wliidi    |iiiil>   ildwn    mi    llic   (limij)iiij,'    line   a(- 

slioiild    III'   iilaici!   mi    llir    hiin!    >\i\f  i>\'   the   (  inwn   <i\'   llic  tarlicd    In    Ilic    hack    <ir   (he    liiickcl,   and    riiiiiiiii;^    lliciicc 

IcM'c   111   order   lo   whlni   and    raiM'   Ihr    liaiM|iicl  Ic      Tills  In   Ilir  iipii\i>\  i  ii;^   dniiii,   liiiis  accclcnil  in^'   the   rnoveiiiciit 

iiialerinl   laii    he   |ihired   cheaply    hv    leaiiis.   if   il    is   lakcn  <ir   llic   rear  of  llie  hiickel    rclalively   lo  Ihal,  of  the   front 

rroiii    iaiid->idi'   Jills;   hut    such    pits   aiv   ohjeci  ioiiahlc    he-  end  and  cmise<|ncnl  ly  eansiii;:  the  hack  end  ni  the  hiickct 

canse    tliev    in    a    iiieasnic    weaken    Ihc    le\cc,    lake    land  lo  lill   and   the  nialcrial   to  ilnnip.     'I'liis  hanl-dowii   rojw 

capahlc   ol'   enlli\alioii    and    mar    llic   appeaiam-e    ol'    |hi'  i<  ippi^ralcd  \i\  means  of  a   piston  and  sli'ani  cviindcr.     A 

land   rniiitine-  on   the  levees.  >pccial  cn,>.;ine  is  pro\ideil  on  the  head  tower  to  move  tlio 

When   there   is   no  han(|iietle.   Hie  lop  of  IIh'   ic\ee  can  same.      The   lad    lower   is   moved    hy   means  of  a    friction 

he   readily   cut    down    lo    Ihc    level   of   ihe    new    ham|ncllc  drniii  opiM'aled   hy  the  convevin^-  line, 
and   ail   the   material    tiien   he   ])laei'd   on   the   river  .side,  l)erriek.s   were  orif^inally   jjrovided   on    holli    head   and 

at  the  exjiensi',  however,  of  from  ;U)()  to  500  yd.  per  .sta-  tail  towers  to  pick  iij)  traek  from   heliind   the  maehiiie. 

tion  extra;  hut  when   tiiere  is  a   haiupiette,   it  is  seldom  'i'his  method  of  iiandliii^  ])roved  satisfactory  on  the  lai' 

at  the  riirlit  lieiiiht    for  the   new   han(|nette,  and  a  .satis-  lower,  three  men  hein^^  ahle  to  handle  the  traek  without 

I'aetory  enlargement  hy  this  method  can  rarely  he  made.  dilliciilty.     The   loiii:   hooni   of   the   derrick   on    the   head 
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A  thin  layer  of  eartli  must  almost  invariahly  he  added 
to  the  banquette  to  bring  it  to  the  proper  height,  and  thin 
layers  of  earth  on  the  land  side  add  little  or  nothing 
to  the  stability  of  a  levee. 

Taut-Line  Caijleway  Tvi-e 
A  machine  was  therefore  songht  thai  would  take  all 
the  material  from  the  river  side  of  the  levee,  beyond  the 
limits  of  the  old  pits,  and  place  it  as  needed  either  on 
the  river  side  or  land  side.  A  tant-line  cableway  of  the 
Lidgerwood  type,  equipjied  to  handle  a  drag-line  bucket, 
was  thought  to  offer  the  greate.st  promise  of  meeting 
these  conditions,  and  one  w'as  accordingly  purchased  by 
the  United  States  and  started  to  work  at  the  extreme  tip- 
per end  of  the  Third  District. 

The  first  cost  of  a  machine  of  this  type,  erected  and 
equipped,  is  about  $45,000.  Its  general  features  are 
shown  in  Fig.  2.  It  has  a  clear  span  of  G62  ft.  The 
towers  are  of  steel,  85  and  45  ft.  high  respectively,  and 
support  between  them  a  2i/4-in.  cable.  On  this  cable 
travels  a  carriage  which  carries  a  3-yd.  drag-line  bucket. 
The  carriage  is  mo\ed  back  and  forth  by  means  of  an 
endless  line,  operated  by  one  of  the  drums  of  the  main 
engine.  The  bucket  is  loaded  by  means  of  a  cable  which 
leads  from  the  front  end  of  the  bucket  to  another  drum 
on  the  main  engine,  and  is  lifted  by  means  of  a  cable 
which  is  attached  to  the  bail  of  the  bucket  and  runs 
thence  around  a  sheave  on  the  carriage,  over  a  sheave  at 
the  top  of  the  head  tower  and  thence  to  a  third  drum  on 
the  main  engine. 

A  pull  of  50,000  lb.  for  loading  the  bucket  is  developed 
by  means  of  a  special  engine,  which  operates  a  haul-down 
rope  which  runs  from  the  drum  of  this  engine  around 
one  sheave  of  a  double  tandem  block  (the  second  sheave 
of  which  rides  on  the  drag  or  loading  line)  and  thence 
to  the  frame  of  the  tower. 


tower   made   this   derrick    unwieldy    to   handle   by   hand,J 
and  its  use  was  therefore  abandoned  and  the  track  there- 
after dragged  forward  by  means  of  the  moving  engineJ 
An  improved  system  of  track  handling  is  contemplatedl 
to  be  used  on  both  towers  during  the  coming  season. 

The  frictions  and  brakes  are  all  operated  l)y  compressed) 
air. 

The  crew  of  this  machine  consists  of  one  foreman  rig- 
ger; one  operator;  one  rigger's  helper;  one  enginemanJ 
one  fireman;  one  signalman;  eight  laborers  (trackmen),! 
three  on  tail  tower  and  five  on  head  tower;  three  laborersl 
(dressing  levee);  three  teamsters  (ploughing,  dressing 
levee  and  hauling  supplies). 

Table  2  gives  the  results  of  the  sea.son's  (1915)   work 
with  this  machine. 

TABLE   2.     WORK   DURING   1915   BY  LIDGERWOOD  LEVEE 
BUILDER 

Cost  Yardage  Average 

Yardage  Placed       per  Placed  Since  Cost  per 

Month                During  Month    Cu.Yd.  Work  Began  Cu.Yd. 

April     .''),211             $0.1850  5,211  $0.1850 

May    13,239                 .1386  18,450  .1518 

June    20.050                 .1548  38,500  .1534 

July    23.850                 .1126  62,350  .1378 

August     19,050                  .1490  81,400  .1404 

September    2.600                 .7047  84,000  .1579 

October     22,800                 .1041  106,800  .1464 

November    28,500                 .1108  135,300  .1389 

December     18,600                 .2253  153,900  .1494 

The  very  high  costs  of  September  were  due  to  prac- 
tically the  entire  month  having  been  lost  on  account  of 
high  water,  wet  pits  and  delays  incident  to  renewing 
the  main  cable — the  latter  due  purely  to  bad  manage- 
ment. The  high  cost  of  December  was  due  to  a  flood 
and  to  the  necessity  of  .stopping  work  some  days  before 
actually  drowned  out,  in  order  to  prepare  for  a  pro- 
longed high  water.  Shortage  of  coal  and  the  holiday 
season  also  cut  down  the  output  of  this  month.  The 
past  season  was  an  exceptionally  bad  one  for  levee  work, 
and  progress  was  retarded  throughout  by  wet  pits. 
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Various  parts  of  the  inachiiu'  wliicli  jjnncd  unequal 
to  the  strain  it  was  desired  to  put  upon  them  have  been 
or  are  being  repUieed  or  strengthened  by  the  Lidger- 
wood  Co.,  and  it  is  expected  that  delays  during  the  com- 
ing season  \yill  be  fewer  and  that  the  average  cost  per 
yard  will  be  much  less.  It  is  thought  that  with  proper 
management  this  machine  should  be  able  to  build  or 
enlarge  levees  at  field  costs  ranging  from  8  to  14c.  per 
cu.yd.  As  the  material  falls  into  i)]ace  from  heights 
varying  from  10  to  40  ft.  it  is  believed  that  this  type  of 
machine  builds  a  particularly  good  levee. 

Slack-Line  Cableway  Type 

The  manufacture  of  slack-line  cableways  of  the  type 
developed  by  IVIr.  Oglesby  has  been  taken  up  by  the  Bxicy- 
rus  jManufacturing  Co.,  which,  after  a  careful  study  of 
Mr.  Oglesby's  first  machine,  built  a  greatly  im])roved  ma- 
chine of  this  type  for  II.  B.  Blanks  &  Co.  on  their  con- 
tract for  levee  enlargement  below  Greenville.  It  is  un- 
derstood that  the  cost  of  this  machine,  erected  and 
equipped,  is  about  $40,000.  It  has  a  clear  span  of  a])- 
proximately  450  ft.  The  head  tower  travels  on  the 
banquette,  which  has  to  be  first  enlarged  by  teams.  The 
machine  therefore  builds  only  the  river-side  enlargement, 
which  on  this  work  averages  about  1,800  yd.  per  station. 
The  bucket  is  of  8-yd.  capacity.  The  machine  was  not 
ompleted  until  about  the  middle  of  October,  1915.  Be- 
tween this  time  and  the  end  of  the  year  its  output  was 
as  follows:  Octoljer,  10,340  cu.yd.;"  November,  31,077 
I  u.yd. ;  December,  28,083  cu.yd. 

On  account  of  its  working  on  higher  ground  and  con- 
siderably lower  down  the  river  than  the  Lidgerwood  ma- 
(  bine,  it  was  not  compelled  to  stop  work  on  account  of 
high  water  until  Jan.  8,  1916. 

The  crew  of  this  machine  comprises  two  foremen  and 
liggers,  two  head-tower  operators,  one  tail-tower  operator, 
•  >ne  oiler,  one  fireman,  ten  laborers  (trackmen  and  dress- 
I'rs),  one  team  and  teamster. 

The  unit  cost  of  work  accomplished  by  the  Bucyrus 
machine  has  been  consideral)ly  less  than  that  accomplished 
by  the  Lidgenvood  machine,  but  it  is  not  yet  safe  to 
draw  final  conclusions  as  to  the  relative  merits  or  econ- 
omy of  these  two  types  of  machines.  The  conditions 
under  which  they  have  been  working  have  been  very 
different.  The  Bucyrus  machine  worked  only  during 
the  best  part  of  the  last  working  season,  whereas  the 
Lidgerwood  worked  the  entire  season,  was  hampered 
most  of  the  time  by  wet  pits  and  was  completely  drowned 
out  for  the  best  part  of  one  month.  The  Bucyrus  has 
moved  dirt  an  average  distance  of  310  ft.,  whereas  the 
Lidgerwood  has  moved  it  an  average  distance  of  413  ft. 
Building  only  the  river-side  enlargement,  the  Bucyrus 
machine  has  had  only  about  6,000  sq.ft.  of  levee  to  dress 
per  station,  whereas  the  Lidgerwood,  -which  builds  the 
banquette  also,  has  had  17,200  sq.ft.  per  station  to  dress. 
The  Bucyrus  has  had  to  haul  its  coal  and  supplies  from 
14  to  1  mi.,  whereas  the  Lidgerwood  has  had  to  haul 
its  coal  and  supplies  from  4  to  6  mi.  The  Bucyrus  has 
been  working  in  a  locality  where  labor  is  much  more 
jjlentiful  than  in  the  locality  where  tlie  Lidgerwood  has 
been  working.  The  Bucyrus  has  not  been  working  long 
I'uough  to  necessitate  nnich  expense  in  tlie  way  of  repairs 
or  renewals. 

It  seems,  however,  safe  to  predict  that  the  Bucyriis 
machine  will  build  river-side  enlargement  or  new  levees 


at  field  costs  ranging  from  8  to  14c.,  exclusive  of  the 
cost  of  any  grubbing  and  (bearing  that  may  be  necessary. 
Its  designers  claim  that  it  can  be  designed  to  enlarge 
existing  banquettes  or  build  banquettes  behind  existing 
levees  and  have  constnictcd  two  machines  so  designed  for 
Mr.  Oglesby's  use  in  the  Second  District.  As  these  ma- 
chines have  not  yet  started  to  work,  it  is  not  safe  to  pre- 
dict how  successful  they  will  be  on  banquette  work. 

Considerable  dilliculty  has  Ijcen  experienced  in  getting 
the  contractor  operating  the  Bucyrus  machine  to  leave 
pits  conforming  to  specifications.  This  is  thought  to 
be  principally  due  to  the  fault  of  the  contractor,  but  is 
also  in  some  measure  due  to  the  difficulty  of  controlling 
the  bucket  while  being  loaded  and  dragged  through  the 
pit  to  the  levee.  While  the  Bucyrus  machine  compacts 
the  material  to  a  certain  degree  as  a  result  of  dragging 
the  heavily  loaded  Bucyrus  bucket  over  the  levee  and 
because  of  the  bucket's  slipping  back  slightly  just  before 
dumping  and  thus  ironing  out,  so  to  speak,  the  new  ma- 


FIG.    3.      BUCYRUS    DRAG-LINE    MACHINE    WORKING 
NEAR    BATON    ROUGE 

terial  placed  in  the  previous  load,  the  Lidgerwood  ma- 
chine is  considered  to  compact  the  material  nnich  more 
tightly  as  a  result  of  the  height  from  which  the  material 
falls. 

The  locomotive  crane  drag-line  excavators  have  already 
reached  a  high  stage  of  development,  and  improvements 
in  their  design  will  be  slow  from  now  on,  but  consider- 
able further  improvement  is  anticipated  in  cableways. 
The  Bucyrus  cableway  is  a  long  step  in  advance  of  the 
machine  constructed  by  Mr.  Oglesby.  Experience  with 
the  Lidgerwood  cableway  has  suggested  many  desirable 
improvements,  and  it  is  thought  that  the  next  Lidger- 
wood machine  will  be  quite  as  much  of  an  improvement 
on  the  one  now  in  use  as  the  Bucyrus  purchased  by 
Blanks  &  Co.  is  on  the  machine  first  built  by  Mr.  Oglesby. 

Most  of  the  levee  work  on  the  ]\lississippi  River  will 
undoubtedly  be  done  by  levee-building  machines  from 
now  on,  at  costs  materially  lower  than  it  would  be  pos- 
sible to  do  it  by  teams. 


Land-ClrnrliiK  and  Stnni|i-I>ulliiii;  mothods  are  to  be  de- 
monstrated throughout  the  northern  section  of  Wisconsin 
by  means  of  an  exhibition  train  operated  by  the  University 
of  Wisconsin  over  the  lines  of  the  Chic.Tgo  &  Northwestern 
Ry.  and  the  Chicago,  St.  Paul,  Minneapolis  &  Omaha  R.R.  The 
train  will  be  equipped  with  different  makes  of  hand-  and 
power-operated  stump  pullers  and  with  apparatus  for  blowing 
up  stumps.  Stops  will  be  made  at  a  number  of  towns,  ac- 
cording to  a  schedule  advertised  in  advance,  and  stump- 
removing  operations  will  be  exhibited.  The  work  will  be 
under  the  direction  of  Carl  Livingstone,  of  the  Agricultural 
Engineering  Department,  University  of  Wisconsin. 
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IReseirvonrs,  InInIbIbnB:a^£,  MnEi^Bj^o 
By  H.  10.  McDonnell* 

The  water-supply  for  IIil)l)in<i;,  Minn.,  a  village  of 
about  12,000  pojMiIation,  is  procured  from  a  series  of 
drilled  wells.  ]\Iost  of  the  wells  are  so  located  that  the 
water  flows  from  the  delivery  pipe  at  the  wells  to  a  lar<i;e 
equalizing  and  storage  reservoir.  A  temperature  of  50° 
F.  is  reached  at  ITihhing  in  winter,  and  as  the  wells  are 
pumped  intermittently,  it  is  necessary  to  protect  the 
water  in  the  reservoir  from  freezing. 

The  reservoir  is  a  reinforced-concrete  tank  with  an 
inside  diameter  of  115  ft.,  is  14  ft.  deep  and  holds  about 
1,000,000  gal.  It  is  built  on  a  glacial  deposit  of  sand  and 
gravelly  soil,  and  to  make  it  absolutely  water-tight  was 
necessary  in  this  sandy  formation. 

The  floor  of  the  reservoir  consists  of  two  layers  of 
4-in.  concrete  slabs,  between  which  is  a  layer  of  asphaltic 
waterproofing  material.  The  roof  consists  of  a  5i/2-in- 
reinforced-concrete  slab,  supported  on  10xl2l/2-iii-  rein- 
forced-concrete  columns,  with  footings  enlarged  to  give 
an  area  sufficient  to  carry  the  reinforced-concrete  roof 
slab,  18  in.  of  earth  cover  and  snow  Avhich  sometimes 
reaches  a  depth  of  4  to  fi  ft. 

The  roof  of  the  reservoir  will  be  sodded  and  arranged 
with  flower  beds  in  keeping  with  the  other  surroundings 
of  the  power  house. 

It  is  anticipated  that  a  small  amount  of  sand  Avill  be 
pumped  from  the  wells.  Accordingly,  a  sand  trap  has 
been  provided  to  keep  the  sand  from  reaching  the  24-in. 
suction  lino  leading  to  the  high-service  pump.  A  glass- 
covered  inspection  chamber  provided  with  electric  lights 
affords  opportunity  to  observe  the  water  in  both  the  sand 
trap  and  in  the  reservoir.  The  electric  lights  are  em- 
bedded in  concrete  with  special  conduits  for  lighting 
under  water. 

The  double  floor  slab  is  laid  in  blocks  81/^  ft.  square, 
with  joints  staggered  and  filled  with  asphaltic  prepara- 


tion. Tiie  coiHTcte  was  waterproofed,  and  tests  for  leak- 
age were  made  alter  tbe  com])leti<iii  of  the  reservoir.  It 
was  impossible  to  detect  any  leakage  after  the  reservoir 
had  been  filled  for    18  hr. 

In  the  construction  of  the  reservoir  the  vertical  walls 
were  poured  at  one  pouring  from  a  circular  track  laid 
just  above  the   vertical  walls,  and  from  this  track  the 
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concrete  was  dunqxHl  from  wlKH-lljiirrows  into  tlio  veiti- 
cal  forms.  The  roof  was  likewise  poured  continuously. 
The  re.servoir  was  a  part  of  the  f^eneral  construction 
contract  of  Layne  &  Bowler  Co.,  of  Houston,  Tex.,  hut 
was  built  by  subcontractor  E.  W.  Coons  Co.,  of  Hibbing, 
Minn.  It  was  (lesi<;;ne(l  and  the  construction  was  super- 
vised by  Burns  &  McDonnell,  consulting  engineers,  Kan- 
sas City,  Mo. 


Legs 


Written  Contract  for  Construction  Work  Supersedes 
Verbal  Contract — Where  the  parties  to  a  contract  for 
railroad  construction  work  did  not  execute  the  written 
contract  until  a  few  days  before  the  work  was  coni|)leted, 
the  written  contract  nevertheless  governs  and  supplants 
any  verbal  declarations  concerning  the  nature  of  the 
work,  and  that  plaintiff  would  make  a  protit,  which  de- 
clarations were  not  inserted   in   the  written  contract. 

The  Arkansas  Supreme  Court  came  to  the  foregoing 
conclusion  in  the  case  of  Robertson  vs.  Sharp  Contract- 
ing Co.  The  Robertson  Co.  had  the  contract  for  con- 
structing 50  mi.  of  railroad  for  the  Malvern  &  Camden 
Railroad  Co.  The  understanding  was  that  certain  of 
the  work  was  to  Ije  classified  as  "wet  excavation."  Short- 
ly before  the  completion  of  the  railroad  the  parties 
reduced  the  terms  of  the  contract  to  writing.  Tiw!  writ- 
ten contract,  however,  contained  no  "wet  excavation" 
classification. 

The  question  before  the  court  was  whether  the  con- 
struction company  was  bound  by  the  written  contract 
omitting  the  "wet  excavation"  classification  or  could 
recover  for  wet  excavation  work,  as  was  the  verbal  under- 
standing. The  court  held  that  the  written  contract  must 
govern  and  supj)lant  any  verbal  declarations  concerning 
the  work.  (Robertson  vs.  Sharp  Contracting  Co.,  183 
S.  W.  754.) 

Buyer  of  Machinery  May  Refuse  to  Pay  Note  Where 
Machinery  Does  Not  Fulfill  Guarantee — Where  a  manu- 
facturer of  dredge  machinery  in  making  a  sale  accepts 
the  purchaser's  promissory  note  as  part  payment  for  the 
machinery,  the  purchaser  may  refuse  payment  of  the  note 
if  it  is  later  found  that  the  machinery  does  not  meet 
the  warranty  as  to  its  fitness  to  perform  the  work  for 
which  it  was  sold.  (Murray  Co.  vs.  Palmer,  154  Pac. 
1137.) 

Contractor's  Delay  Through  "World-Shared  Ignor- 
ance" Is  Not  an  "Unavoidable  Cause" — By  contract 
with  the  United  States  Government,  the  Carnegie  Steel 
Co.  engaged  to  furnish  to  the  Ordnance  Department  ar- 
mor plates,  some  of  them  to  be  18  in.  in  thickness.  Certain 
l^lates  were  to  be  delivered  on  specified  dates  for  the  bal- 
listic test.  The  contract  provided  for  liquidated  danuiges 
for  delay  in  delivery  other  than  througii  "unavoidable 
causes,  such  as  fires,  storms,  labor  strikes,  action  of 
the  United  States,"  etc.  The  company  failed  to  make 
timely  delivery,  and  the  United  States  retained  part  of 
the  purchase  price  as  liquidated  damages.  A  demurrer 
to  a  petition  in  the  Court  of  Claims  for  the  recovery  of 
this  balance  was  sustained  except  as  to  a  small  part  of 
the  money  retained. 

It  is  claimed  by  the  company  tluit  the  delay  was  liy 
"unavoidable  cause."  No  hard-laced  18-in.  armor  plate 
had  previously  been  manufactured  in  this  or  any  other 


country,  and  no  information  was  obtainal)le  respecting  the 
processes  involved.  The  company  made  a  single  plate  to 
determine  the  proper  treatment  and  processes,  but  de- 
layed the  manufacture  of  the  others,  from  which  plates 
for  government  tests  were  selected,  until  it  was  demon- 
strated that  the  first  plate  answered  all  requirements  of 
the  contract. 

Justice  McKenna,  in  delivering  the  opinion  for  the 
United  States  Supreme  Court,  said:  "It  would  seem 
that  the  very  essence  of  the  promise  of  a  contract  to 
deliver  articles  is  ability  to  procure  or  make  them.  But 
(laimant  says  its  ignorance  was  not  peculiar,  that  it 
was  shared  by  the  world,  and  no  one  knew  that  the  process 
adequate  to  produce  14-iii.  armor  jiiate  would  not  i)ro- 
tluce  18-in.  armor  plate.  Vet  claimant  shows  that  its 
own  experiments  demonstrated  the  inadequacy  of  the 
accepted  formula.  A  successful  process  was  therefore 
foreseeable  and  discoverable.  And  it  would  seem  to  have 
been  an  obvious  prudence  to  have  preceded  manufac- 
ture, if  not  engagement,  by  experinu^nt  rather  than  risk 
failure  and  delay  and  their  consequent  penalties  by  ex- 
tending an  old  formula  to  a  new  condition."  (Carnegie 
Steel  Co.  vs.  United  States,  3()  Sup.  312.) 


rilssimnaaimg  mm  < 
Bv  Tiioii.VH  Ad.v.ms* 

What  is  known  as  "city  planning"  in  the  United  States 
and  "town  planning"  in  Canada  has  not  received  the 
attention  it  should  have  received  from  the  engineering 
profession.  The  problems  that  have  to  be  solved  in 
])lanning  schemes  are  not  only  largely  of  an  engineering 
(haracter,  but  it  is  the  engineer  who  has  to  prepare  the 
foundation  on  which  all  schemes  have  to  be  built  up.  The 
under-emphasis  which  has  been  placed  on  the  engineering 
aspects  of  the  problem  has  been  in  part  due  to  the  in- 
difference of  engineers  themselves.  They  will  have  to 
overcome  this  inertia  in  justice  both  to  the  movement  and 
to  themselves. 

In  the  States  men  like  Nelson  P.  Lewis,  of  New  Voik, 
have  taken  a  prominent  part  in  cnty  planning,  but  a  wider 
interest  is  needed.  In  Great  Britain  practically  the  whole 
of  152  strhemes  in  course  of  ])reparation  are  in  the  hands 
of  municipal  engineers.  This  does  not  mean  that  the 
architectural  viewpoint  is  overlooked,  but  merely  that  the 
preliminary  stages  of  planning  require  engineering  and 
local  knowledge  which  the  architect  does  not  possess  as  a 
general  rule.  The  designing,  placing  and  grouping  of 
buildings,  and  even  the  layout  of  a  park  system  have  to 
follow  the  design  of  the  street,  drainage,  and  transporta- 
tion systems,  and  owing  to  the  nece.ssarily  individualistic 
method  that  has  to  be  followed  in  the  erection  of  buildings 
on  separate  lots,  it  is  usually  found  that  it  is  not  ])rac- 
ticable  to  apply  any  conscious  design  to  large  groups  of 
buildings.  On  the  other  hand,  the  street  system  and 
transportation  is  custonuirily  a  matter  for  public  control 
and  comprehensive  treatment. 

Town  planning  in  Canada  is  being  jilaced  in  the  hands 
of  engineers  and  architects  acting  in  collaboration.  The 
Commission  of  Conservation  is  the  advisory  body  for  the 
whole  Dominion  and  has  its  engineering  and  public- 
health  experts.  Housing  and  town  planning  are  dealt 
with  as  twin  problems,  and  the  ])rinuiry  objects  of  all 
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siluMiu's  art'  to  sciurc  (  1  )  proper  saiiitarv  ronililioiis,  (2) 
I'onvciiicnco  for  trallic  and  (;t)  ainciiity  or  ai,Mt'cal)liMU'ss 
in  tlic  (Icvclopnicnt  ol"  land.  Ilitlicrto  llic  owncr.><  of  real 
cstati*  have  lu'cii  nllowcd  lo  plan  llicir  land  with  tin-  sole 
nl)jcct  ol'  private  piiii  and  jireatly  to  the  inconvenience  of 
tlie  pnhlic.  More  coo|)eratioii  is  needed  in  tlie  interests  ol' 
suili  owners  tlieniseives.  and  eminently  in  tiie  interests  of 
the  pul)]ii'  welfare. 

'i'lie  |)assinfi  of  legislation  lo  <,nve  city,  t<iwn  and 
nHinicii)al  councils  powers  to  prepare  proper  schemes  is 
the  lirst  essential.  Four  provinces  out  of  nine  in  Canada 
have  now  town-planninj,'  acts,  and  tiie  other  live  provinces 
are  likely  to  have  acts  on  their  statute  l)ooks  within  an- 
other year.  Nova  Seotia  has  a  compulsory  act  which 
requires  that  the  whole  province  nmst  he  the  subject 
of  a  scheme  of  |)liinninii;  within  tiie  ne.\t  three  years. 
These  schemes  iiave  to  provide  I'or: 

1.  Main  thorouslifaros  (up  to  100  ft.  wide). 

2.  BuUdliiK  lines  (40  to  60  ft.  from  the  center  of  each 
street  of  whatever  width). 

;!.  Narrow  residential  road.s  of  .•^hort  length  (24  to  66  ft. 
according  to  tralllc  requirements.) 

4.  Reservation   of   residential   and   manufacturing   areas. 

5.  Restriction  on  extent  of  lot  to  be  built  on  and  number 
of  dwellings  to  each  acre. 

fi.  Preservation  of  features  of  natural  beauty  and  restric- 
tion on  nuisances,  billboards,  etc. 

7.  Provision  of  air  space  surrounding  and  within  dwell- 
ings, etc. 

The  street  system  of  each  municipality  has  to  work 
in  with  the  general  highway  plan  of  the  whole  province. 
Wide  main  thoroughfares  have  to  be  arranged  by  "give 
and  take"  arrangements  with  real-estate  owners  by  which 
complementary  narrow  streets  are  permitted  in  places 
where  traffic  requirements  are  light.  Thus  these  main 
thoroughfares  have  not  to  be  made  at  the  cost  of  the 
general  ta.xpayer,  but  by  a  sensible  variation  in  width 
under  a  scheme.  Fi.xing  widths  of  streets  by  ordinance 
or  by  law  is  always  unsatisfactory  because  such  ordinances 
have  to  be  specific  in  character  and  general  in  their  appli- 
cation. Town-planning  schemes  allow  discretion  to  be 
used  and  every  street  or  other  feature  to  be  considered 
on  its  merits. 

Of  the  schemes  under  consideration  in  Canada  the 
largest,  and  the  first  statutory  scheme  to  be  started,  is 
that  of  St.  John,  N.  B.,  which  deals  with  about  20,000 
acres,  of  which  half  are  inside  and  half  are  outside  the 
city.  Although  the  application  to  prepare  this  scheme 
carried  with  it  the  power  of  the  City  Council  to  restrict 
real-estate  development,  and  to  prevent  any  owner  from 
contravening  the  proposed  scheme,  before  it  wa.s  prepared, 
only  one  owner  raised  an  objection  and  was  overruled. 

A  plan  has  been  prepared  by  a  special  commission  for 
the  reconstruction  and  replanning  of  the  capital  city  of 
Ottawa.  The  expert  advisers  were  Mr.  Bennett,  architect, 
of  Chicago,  and  Mr.  Cousins,  civil  engineer,  of  Toronto. 

Another  development  in  Canada  for  which  the  Com- 
mission of  Conservation  is  responsible  is  the  formation  of 
a  Civic  Improvement  League  for  the  Dominion.  The 
object  of  this  League  is  to  educate  public  opinion  so  as 
to  use  the  new  town  planning  powers.  A  strong  engi- 
neering committee  of  the  League  has  been  formed  under 
tlie  chairmanship  of  the  Ontario  Deputy  Minister  of 
Highways  to  prepare  a  report  on  Highways  and  Trans- 
portation. The  good-roads  movement  has  also  linked 
itself  up  with  the  town-planning  movement,  so  that  the 
planning  of  highways  is  being  considered  side  by  side 
with  methods  of  construction. 


EasteirascDinreefter  Tests  oira  Tlhxree 
Types  off  C<Diracrefte  Floors 

The  City  of  Seattle,  under  its  building  code  which  went 
iido  eU'ect  in  August,  l!)i:5,  can  require  full-size  tests  of 
compl('tc(|  rcinforced-concrete  llooi-s.  Under  this  pro- 
vision (if  the  building  law  the  cily  has  within  llu;  past 
year  tested  three  types  of  reinforced-concrete  (loors, 
namely,  the  Turner  "Mushroom"  floor,  the  Condron 
"Akme"  floor,  and  an  ordinary  girder,  beam  and  slab 
lloor.  The  tests,  which  were  made  with  extensonieter 
readings  of  st<'el  and  concrete  deformations,  form  the 
main  ])art  of  the  .January- February,  1!)H),  issue  of  the 
"Proceedings"  of  the  l*acifi(;  Northwest  Society  of  En- 
gineers. 

The  ])apers  are  entitled  "Tests  of  the  Bell  St.  Ware- 
iioiise  of  the  Seattle  Port  Commission"  by  Alinon  II. 
Fuller  and  Charles  C.  Moore,  of  the  University  of  Wash- 
ington, and  "Tests  of  the  Sear.s-Roeljuck  Building  and 
of  llie  New  Courthouse  of  King  County"  by  D.  E. 
Hooker,  Assistant  Superintendent,  Seattle  Building  De- 
partment. In  both  the  papers  the  data  are  given  very 
iully,  so  that  any  one  who  is  interested  in  the  subject 
should  obtain  a  copy  of  the  Proceedings  from  the  s(!cre- 
tary  of  the  .society  at  Seattle.  A  brief  description  of  the 
main  facts  brought  out  in  the  papers  will  be  given  below. 

Te.st.s  of  Tukneu  Fl.vt-Slab  Flooh 

The  Turner  flat^slab  floor  tested  was  on  the  third  floor 
of  the  Bell  St.  warehouse  built  by  the  Seattle  Port  Com- 
mission. This  floor,  designed  according  to  the  well  known 
disposition  of  steel  used  by  C.  A.  P.  Turner,  consisted 
of  two  wall  panels  20  ft.  9  in.  by  19  ft.  4  in.  and  two 
adjacent  interior  panels  20  ft.  9  in.  by  20  ft.  The  de- 
sign called  for  a  10%-in.  slab  with  four-way  bands  !) 
ft.  6  in.  wide,  each  carrying  seventeen  l/^-in.  rounds  placed 
10  in.  from  the  top  of  slab  in  the  middle  of  the  spant 
and  8  in.  from  the  bottom  at  the  column  capital  edge. 
The  outer  ring  of  the  spider  is  a  %-in.  round,  9  ft.  6' 
in.  in  diameter  and  the  inner  ring  a  yg-in.  round  6  ft. 
9  in.  lA  diameter  at  the  interior  columns  and  5  ft.  6  in. 
at  the  wall  column.  The  column  capital  is  about  6  ft. 
in  diameter  at  the  floor.  The  floor  was  designed  for  a 
live-load  of  500  lb.  per  sq.ft.  and  a  dead-load  of  144 
lb.  per  sq.ft.  Loadings  of  sheet  tin  in  boxes  were  placed- 
in  increments  of  about  2G5  lb.  per  sq.ft.  on  all  four 
I'anels  imtil  a  final  total  test  load  of  700  lb.  per  sq.ft. 
was  placed  all  over  the  four.  In  taking  off  the  load  a  part 
was  left  on  the  wall  panels  while  the  other  two  were 
unloaded  but  at  no  time  were  the  wall  panels  fully  loaded  jj 
while  the  interior  panels  were  empty.  ■ 

At  the  time  of  the  test  the  floor  was  11.3  days  old  (De-j 
cember- April )  and  there  appears  to  be  a  controversy  as  t9 
the  condition  of  the  concrete.     The  building  departmeni^ 
claimed  that  while  the  weather  was  cold  when  the  slab 
was  poured  and  remained  damp  and  chilly  for  a  consid- 
erable part  of  the  time  thereafter,  still  the  conditions 
were  not  so  adverse  but  what  the  concrete  should  have 
at  least  attained  the  strength  it  would  under  best  condi- 
tions in  28  days,  which  is  the  time  called  for  a  test  under 
the  provisions  of  the  building  law.     Mr.  Turner's  repre- 
sentative, however,  claimed  that  the  concrete  was  sub- 
jected to   such   low  temperatures   that  it  could  not  be 
expected  to  attain  a  proper  strength  in  the  period  before 
the  test.     On  account  of  this  controversy  and  also  on 
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account  of  sonic  otliers  which  will  he  noted  hcrciil'lor, 
the  huildin.if  dcpHrtnient  has  announced  that  it  will  make 
another  deflection  test  on  some  other  portion  of  the  huild- 
ing  if  possil)Io. 

Gage  points  were  put  in  tlie  steel  and  concrete  in  the 
upper  and  lower  j)arts  of  the  slah  before  the  floors  were 
poured  and  readings  were  made  upon  these  points.  At  the 
same  time,  defornuition  tests  were  taken  on  concrete  cyl- 
inders poured  at  the  time  the  concrete  of  the  floors  was 
poured  and  also  on  concrete  cut  from  the  floors.  The 
moduli  of  elasticity  obtained  from  these  small  pieces 
were  used  in  determining  the  stress  in  the  concrete  of 
the  building.  Tests  on  steel  were  also  used  to  deter- 
mine the  moduli  for  the  steel  in  the  building.  It  should 
be  said  that  the  determination  of  the  moduli  f(ir  tlie  con- 
crete is  none  too  conclusive. 

The  facts  regarding  the  stresses  determined  are  briefly 
stated  in  the  paper  as  follows : 

In  the  mu.shroom  head  of  the  interior  columns  the  direct 
stresses  in  the  ringr  and  radial  rods  are  within  reasonalile 
limits.  In  the  wall  columns  the  stresses  are  high  in  the  con- 
crete on  the  inside,  but  reasonable  in  amount  in  the  vertical 
steel.  A  tension,  however,  approximating  ordinary  working 
stresses  occurs  in  the  outside  rods.  The  stresses  in  both  steel 
and  concrete  are  within  reasonaljle  liinits  in  the  interior 
panels,  but  abnormally  high  in  the  wall  panels,  particularly 
the  concrete  stresses  immediately  adjacent  to  wall  columns. 
The  deflection  of  the  wall  panels  exceeds  that  in  the  interior 
panels  by  more  than  D0%  under  a  uniform  load.  A  load  only 
on  wall  panels  induces  greater  stresses  than  a  load  of  the 
same  intensity  on  the  adjoining  panels  as  well. 

In  figures,  the  deformations  show  that  the  steel  stress 
near  the  wall  columns  in  some  rods  is  as  high  as  50,700 
lb.  per  sq.in.  where  the  yield  point  of  the  steel  is  about 
50,000  lb.  and  that  concrete  stress  near  the  column  is  at 
least  as  high  as  the  breaking  stresses  in  the  concrete 
tested;  that  is,  2,000  lb.  per  sq.in.  All  of  this  is  under 
an  e-xternal  load  of  700  lb.  per  sq.ft.  when  the  designed 
load  was  500  lb.  per  sq.ft.  In  addition,  a  number  of  hair 
cracks  became  visible  under  the  second  increment  of  load. 
The  deflection  under  maximum  load  was  0.81  in.  in  the 
wall  panel,  recovering  to  0.38  in.  in  three  days  and  0.41 
in.  in  the  interior  panel,  recovering  to  0.14  in.  in  three 
days. 

In  discussion  of  the  paper  the  designer,  A.  0.  Powell, 
stated  tliat  while  he  was  responsi])le  for  the  selection  of 
the  system  and  for  the  original  design,  the  work  was 
entirely  under  the  direction  of  the  port  of  Seattle's  engi- 
neers and  that  he  had  no  control  whatever  over  construc- 
tion. The  high  stresses  found  were  due  mostly,  in  his 
opinion,  to  the  testing  of  the  slab  before  it  had  reac'hed 
its  final  set.  He  also  called  attention  to  the  fact  that 
the  steel  in  many  cases  was  far  out  of  place.  In  places 
where  it  was  designed  to  be  8  in.  above  the  bottom  of 
the  slab,  it  was  found  to  he  5  in.  On  this  account  he 
claimed  that  the  designed  load  should  not  be  used  in  a 
comparison  with  the  test  loads. 

Tests  ok  Akmk  Flat-Slab  Flooh 

The  Sear.s-Roebuck  Building  is  nine  stories  high,  all 
the  floors  being  built  on  the  well-known  "Akme"  two- 
way  system  sold,  by  the  Condron  Co.  of  Chicago.  Tests 
were  made  over  four  panels,  two  interior  and  two  wall 
panels,  52  days  old  (April-June).  The  panels  were  20.x 
20  ft.  on  the  interior  and  20x18  ft.  at  the  wall,  and 
the  slab  is  8  in.  deep  at  the  middle  and  14  in.  deep 
at  the  depressed  head.  The  floor  was  designed  for  200  lb. 
per  sq.ft.  live-load,  and  a  dead-load  of  1"35  lb.  ])er  sq.ft., 


althougii  at  the  time  of  test  the  dead-load  was  only  about 
100  lb.  per  sq.ft.  as  the  cinder  fill  was  not  in  place.  Test 
loads  consisted  of  increments  of  about  200  lb.  bringing 
the  maximum  up  to  550  lb.  per  sq.ft.,  which  it  will  be 
noted  is  about  twice  the  design  plus  the  dead  load.  These 
tests  were  made  by  the  extensometer  method,  altliough 
the  test  points  had  not  been  i)laced  during  the  construc- 
tion of  the  building.  Moduli  of  elasticity  determined 
in  the  Bell  St.  warehouse  test  were  used  for  the  concrete 
and  the  steel.  Under  this  arrangement  the  floor  showed 
up  very  well  in  practically  all  points,  the  greatest  steel 
stress  being  27,300  lb.  per  .sq.in.  at  the  top  of  the  slab; 
the  greatest  stress  in  concrete,  al)out  1,000  lb.  per  sq.in. 
Maximum  deflection  was  0.48  in.,  with  recovery  approxi- 
mating 100%. 

The  one  important  fact  stated  l)y  .Mr.  Hooker  in  regard 
to  the  Sears-Roebuck  lUiilding  was  the  effect  of  the  ec- 
centricity of  load  on  the  wall  columns.  According  to 
Mr.  Hooker,  this  eft'ect  is  of  such  marked  e.xtcnt  that  it 
should  always  be  taken  into  consideration  in  flat-slab 
design.  Either  flat-slabs  at  walls  should  be  carried  by 
.spandrel  beams,  the  wall  panels  being  considered  freely 
supported  at  tlie  walls,  or  the  columns  should  be  sufll- 
ciently  reinforced  to  care  for  the  eccentric  moment  other- 
wise developed.  It  may  be  noted  that  the  tested  floor 
was  next  to  the  top  floor  of  the  building  and  the  column 
was  therefore  carrying  in  addition  to  the  test  load  only 
one  floor  .slab  and  a  roof  slab,  so  that  it  did  not  have  the 
restraining  effect  of  an  upper  load  which  would  be  char- 
acteristic of  a  lower  column.  Also  the  brick  walls  and 
fhe  spandrel  beams  were  not  in. 

Tests  op  Plain  Beam  and  Slab  Floor 
The  jiew  Court  House  of  King  County  was  an  ordi- 
nary beam  and  girder  reinforced-concrete  building.  The 
test  area  was  one  panel  wide  and  three  panels  long,  ex- 
tending across  one  wing  of  the  building  on  the  fourth 
floor,  and  when  tested  was  128  days  old  (February- June). 
Pemarkably  small  deflections  and  stres.ses  were  found. 
The  maximum  deflection  noted  under  the  final  test  load 
was  little  more  than  Y^-in.  in  the  center  of  a  31-ft.  span. 
The  greatest  observed  stress  in  the  center  of  the  long 
span  was  somewhere  in  the  neighborhood  of  0,000  lb.  per 
sq.in.  in  the  steel,  and  450  lb.  in  the  concrete.  These 
were  stresses  occasioned  by  maximum  live-load  which 
amounted  to  1.2  times  the  designed  live  and  dead  loads. 
The  design  load  was  65  lb.  per  sq.ft. 
Mr.  Hooker  says  concerning  this  test: 
One  fact  stands  out  distinctly;  that  is,  that  slab  action  or 
shear  or  arching,  or  whatever  one  might  call  it,  distributes 
stress  far  beyond  the  loaded  width  of  floor  out  into  the  ad- 
jacent panels,  and  that  concrete  tension  and  arch  action  in 
the  direction  of  spans  reduce  stresses  very  materially.  If 
this  were  not  true,  the  observed  stresses  would  seem  to  refute 
the  accuracy  of  assumptions  which  are  used  constantly  in 
design.  I  believe  these  and  similar  field  tests  emphasize  a 
fundamental  difference  between  so-called  flat-slab  designs  and 
ordinary  designs  consisting  of  slabs,  beams  and  girders. 
The  latter  are  based  on  mathematically  demonstrable 
llioories  of  beam  action.  When  executed  in  a  building  we 
often  find  upon  test  actually  much  lower  stresses  than  our 
theories  indicate.  Why?  Because  we  gain  an  additional 
factor  of  safety  from  arching,  concrete  tension,  and  the  ten- 
dency of  adjacent  panels  to  assist  the  loaded  panel.";.  On 
the  other  hand,  flat-slab  designs  are  worked  upon  empirical 
formulas,  not  m.athematically  demonstrable  but  worked  out 
from  observation  of  the  action  of  test  panels  in  completed 
buildings,  and  advantage  has  already  been  taken  of  arching, 
concrete  tension,  etc.  Hence  while  we  find  lower  stresses 
than  we  expected  in  the  girder  and  slab  floor,  we  often  find 
as  high  or  higher  stresses  than  we  expected  in  the  four-way 
flat-slab  floor. 
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Acizif^    Timber   Bridffe   willh 
Steel-Girder  Spaims 

'I'lic  Fort  Dodjrc  Dcs  Mdincs  &  Soiitlicrii  I.'. I.',  (a  T^O- 
iiii.  ok'rtrir  railway)  crossi's  Uk'  Des  Moiiu's  Uivcr  at  a 
l>oint  about  (i  mi.  we.st  of  IJoone,  Iowa.  Tlic  oriffinal 
.structure,  built  in  IHO.'i.  before  the  mad  was  clcrtrilicil, 
was  a  wiiodfu  hridj;;^  eousistin^'  of  one  l.")()-l't.  and  two 
lOt-ft.  Howo  truss  s{)aus,  with  (ilf^  it.  of  trestlo  ap- 
proaehos.  The  new  bridge  will  consist  of  four  iXi-fl. 
aud  throe  10;5-ft.  steel  de(k-j;irder  s|iaiis.  tiie  rt'niainin>,^ 
357  i't.  being  tilled.  Three  of  the  I)(i-fl.  spans  were 
placed  in  the  fall  and  winter  of  IIH  I- 1."),  and  three  of 
the  timber  spans  are  still  in  jjlaee.  The  progress  of  the 
work  is  shown  in  the  accompanying  views. 

The  concrete  work  on  the  abutments  and  piers  was 
done  by  company  forces.  The  equij)ment  consisted  of  a 
%-yd.  mixer  and  a  timber  towx-r  with  a  steel  boom  to 
support  the  eliute.  The  boilers  supplying  the  mixer  and 
hoist  engines  were  interconnected.  Water  for  boilers  and 
mixer  was  drawn  from  the  river  by  means  of  a  steam 
jet  lifted  with  a  Y  connection,  whicli  could  deliver  water 
either  to  boilers  or  to  mixer. 

The  gravel  was  hauled  to  the  site  in  ballast  cars  and 
dumped  over  the  side  of  the  bridge  at  a  point  conven- 
ient to  the  work.  The  cement  was  chuted  from  the  cars 
on  the  bridge  above  to  a  platform  at  the  cement  shed. 


'i'hi'  (uigiiial  plans  (•alieil  for  ',()()  ni.yd.  of  eoneivlc 
in  the  aliiitiiieiit  and  •.'()()  ni.yil.  in  each  of  the  three 
piers,  lint  the  Iniitiiig  of  the  abutment  was  placed  about 
'  ft.  lower  than  at  liist  intended,  thereby  increasing  the 
yardage  to  1, !.")().  The  force  consisled  of  two  engine- 
men,  two  firemen,  one  man  operating  the  ho))j)er,  one 
man  wheeling  ceinent  to  the  mixer,  three  men  wheeling 
gravel,  and  one  man  spading  concrete  as  it  was  dumped 
into  the  forms.  Fom-  men  were  used  on  the  forms,  and 
from  eight  to  ten  men  were  excavating  for  the  piers 
while  the  concrete  of  the  almtnient  was  being  placed. 
With  this  force  and  equi])ment  MO  cu.yd.  per  day  wa,s 
placed  when  no  delays  were  incurred.  The  average  for 
the  total  nuiidxT  of  working  days  was  GO  cu.yd.  per 
day. 

The  filling  of  2S0  ft.  of  the  ])ile  approach  on  the  south 
end  was  started  Nov.  2-).  The  average  height  of  this  fill 
was  2.")  ft.  The  nuilerial  was  hauled  from  the  company's 
gravel  pit,  about  2  mi.  from  the  bridge.  The  equi])meiit 
consisted  of  a  Vulcan  2-yd.  steam  shovel,  40-ft.  side- 
dumj)  gondola  ballast  (ars  pulled  by  a  35-ton  electric 
locomotive,  and  a  standard  gravel  plow  with  a  ll/^-iii. 
cable.  The  plow  cable  was  coupled  to  the  engine  by  a 
Goodman  wrecking  hook,  which  after  trials  of  other  de- 
vices was  found  the  most  satisfactory  for  this  purpose. 
This  work  was  finished  Dec.  8 ;  8,000  cu.yd.  was  placed 
by     this     method     in     the    ten    elapsed     working    days. 


REPLACING  A  TIMBER-TRUSS  BRIDGE  WITH  PLATE-GIRDER  SPANS,  FORT  DODGE.  DES  MOINES  &  SOUTHERN  R.R. 

A — Girders  for  new  end  span  landed  on  the  ground  and  two  derrick  cars  removing  deck  of  old  trestle.  B — Placing  the 
first  girder  with  two  derrick  cars;  note  sway  bracing  on  girder.  C — First  girder  span  completed.  D — Two  derrick  cars 
setting  girders  of  third  span  in  place,  girders  temporarily  outside  of  normal  position,  resting  on  cap  tiinbers  on  piers. 
Three  of  the  old  timber  spans  still  standing. 
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The  work  of  steel  erection  was  clone  by  contract  in 
February,  1!J15.  To  handle  the  girders  the  contractor 
used  two  derrick  cars,  one  of  75-ton  and  one  of  50-ton 
capacity.  The  i)lan  first  proposed  was  to  build  falsework 
bents  upon  which  to  land  the  girders;  but  after  only 
two  bents  had  been  driven,  the  ice  went  out,  carrying  the 
b(>nts  with  it.  This  ))Ian  was  then  abandoned,  and  the 
irders  for  two  spans  were  first  landed  on  three  8xl6-in. 
-I  ringers,  32  ft.  long,  placed  flatwise  across  the  piers. 
I'or  the  end  span,  the  girders  were  placed  on  the  ground. 

The  old  wooden  deck  was  then  cut  directly  over  the 
|iiers  and  halfway  between -them.  A  derrick  at  each  end 
of  the  span  picked  up  half  of  the  deck  and  carried  it 
iiut  to  the  fill  at  the  end  of  the  bridge.  Then  with  a 
derrick  at  each  end  the  girders  were  landed  in  place. 
These  changes  were  made,  the  new  track  laid  and  traffic 
resumed  in  three  hours.  One  span  was  erected  each  day, 
all  the  steel  being  placed  in  three  consecutive  days. 

The  work  was  done  under  the  direction  of  the  Main- 
tenance-of-Way  and  Bridge  and  Building  Department: 
L.  E.  Gagnon,  Superintendent  of  Maintenance-of-Way ; 
iu  L.  Cooper,  Chief  Engineer.  The  late  W.  l\.  Hughes, 
I  if  Chicago,  was  consulting  bridge  engineer.  The  Far- 
I'cll  Construction  Co.,  of  Chicago,  had  the  contract  for 
the  steel  erection. 

m 

I'ractically  any  power  shovel  can  be  rigged  to  dig  a 
t  rench.  The  best  one  for  such  service  is  the  one  that 
Kxpiires  the  shortest  time  for  set-up,  can  handle  the 
most  material  in  a  given  time  and  costs  least  for  re- 
pairs. Ordinarily  a  steam-shovel  boom  is  maintained  at 
:\  definite  angle  by  means  of  hogrods.  In  the  past  six- 
months  at  least  two  manufacturers  have  concluded  that 
an  arrangement  for  raising  and  lowering  the  boom  has 
nivantages  over  the  rigid  boom_rods.  This  involves  the 
use  of  an  extra  drum  installed  on  the  stayframe  and 
geared  to  the  main  hoisting  drum.  A  %-  to  %-yt^- 
>hovel — the  popular  size  for  small  contractors — is  gen- 
1  rally  equipped  with  a  17-ft.  boom  and  dipper  sticks  18 
to  19  ft.  in  length.  In  order  to  go  down  It  ft.  or 
ilceper,  this  boom  and  dipper  handle  have  to  be  replaced 
liv  a  boom  20  ft.  long  and  a  dipper  handle  28  ft.  in 
l/aigth. 

With  a  boom  raising  and  lowering  device  the  extra 
reach  required  for  deep  digging  is  obtained  by  dropping 
the  boom  a  few  feet.  The  Osgood  Co.,  of  Clarion,  Ohio, 
which  employs  this  arrangement  except  where  the  con- 
tractor specifies  hogrods,  cites  a  recent  case  where  one 
of  its  Model  18  shovels,  equipped  with  this  device,  ex- 
eavated  a  sewer  trench  40  in.  wide,  15  ft.  deep  and  150 
ft.  long  in  a  9-hr.  day.  The  material  consisted  of  very 
ilry  and  hard  clay  mixed  with  l)oulders.  In  another  in- 
-fance  a  similar  machine  excavated  a  sewer  trench  17 
ft.  deep,  9  ft.  wide  and  7G  ft.  long  in  71^  hr.,  loading 
nne  half  of  the  material  in  wagons  and  depositing  the 
lit  her  half  on  one  side  of  the  trench. 

Like  other  shovels,  this  model  may  be  equipjjcd  with 
a  %-yd.,  a  %-yd.  or  a  %-yd.  dipper,  depending  upon  the 
tiature  of  the  material  encountered  and  the  kind  of  work 
to  be  done.  For  se\ver-trench  work  the  manufacturer 
recommends  a  special  narrow  di])per  with  the  hitch  on 
tlic  hack.  Ill  extremely  dee))  work  this  type  of  dijiper 
greatly    reduces   interference    in    filling.     The   dipper   is 


generally  fitted  with  five  teeth,  three  in  front  and  one 
on  each  side,  the  side  teeth  serving  to  draft  the  dipper 
into  the  side  i)anks  of  the  trench.  A  cutting  lip  is  avail- 
able (instead  of  teeth)  wherever  the  character  of  the 
soil  suggests  its  use. 

The  raising  and  lowering  arrangement  is,  of  course, 
not  an  exclusive  feature  of  any  shovel.     All  makers  have 
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SMALL   REVOLVING   STEAM   SHOVEL  MOUNTED  ON  WIDE- 
TRUCK   FRAME   EQUIPPED  WITH   CATERPILLARS 

This  arranKcment — OsRood  IS  fitted  witli  boom  raising  or 
lowering  device — is  applicable  naturally  to  soft  ground,  and 
avoids  planking  or  artificial  foundations.  It  is  effective  in 
e.xcavating  lateral  ditches  and  in  deepening  or  widening  old 
channels. 

used  it  in  special  instances,  such  as  where  the  shovel  is 
equipped  with  an  exceptionally  long  boom  for  grab-bucket 
work,  for  locomotive-crane  or  derrick  service,  or  for 
work  in  cities  where  the  shovel  must  pass  under  overhead 
obstructions.  If  the  contractor  is  willing  to  pay  the 
extra  cost  occasioned  by  this  device  (about  $150  in  the 
case  of  small  shovels),  any  shovel  manufacturer  can  ac- 
commodate him.  That  the  expense  is  worth  incurring 
where  there  are  trenches  to  be  dug  with  steam  shovels 
cannot  be  denied. 
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Since  the  Havre  de  Grace  bridge  test  showed  three-coat 
red-lead  work  in  first  and  second  place  for  endurance  there 
has  been  some  attention  given  l)y  bridge  engineers  to  the 
use  of  red  lead  for  finishing  coats.  The  most  interesting 
recent  case  of  red-lead  top  coats  is  the  heavy  plate-giixler 
crossing  of  the  Nickel  Plate  over  the  Illinois  Central  E.R. 
at  79th  St.,  Chicago,  whose  design  and  construction  were 
described  in  E»r/incering  A^ews  recently.  The  structure 
was  painted  with  three  coats  of  red  lead,  the  second  and 
third  coats  being  tinted  with  lampblack  to  different  shades. 
The  third,  or  final,  coat  was  mixed  with  G  lb.  of  lampblack 
per  too  lb.  of  red  lead,  giving  a  very  dark  brown  color. 
The  total  rate  of  paint  consumption  on  this  structure  was 
1  gal.  per  20  tons  of  steel,  but  in  considering  this  it  must 
be  mentioned  that  the  floor  steel  is  incased  in  concrete 
and  thus  does  not  expose  any  painting  surface;  if  the  fig- 
ures are  corrected  by  taking  account  of  the  tonnage  not 
painted,  the  steel  covered  is  about  11  tons  per  gallon, 
according  to  George  II.  Tinker,  Bridge  Engineer. 

The  lower  5  ft.  of  the  Sewall's  Point  coal  pier,  Virginian 
Ry.,  was  painted  three  coats  of  red  lead — the  top  coat 
lilack  and  the  second  coat  brown,  obtained  by  different 
admixtures  of  lampblack.  F.  F.  Harrington,  Engineer 
of  Structures  of  the  railway,  says  that  the  following  paint 
mixtures  were  used,  after  cleaning  the  steelwork  and  re- 
moving the  rust  with  scrapers  and  iron  brushes : 

First  Coat  Second  Coat  Third  Coat 

Paste  red  lead,  lb 100  100  100 

Lampblack-in-oil,   lb 6  52 

Chinese   blue-in-oil,    lb ...  Ifi 

Linseed    oil.    gal 2.9  3.64  15.20 

Paint,    gal 5.02  6.42  24.55 
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Imii' ;,'ciii'r.il  use  Ihc  Xiiliiin.il   Lcml  ('.»..  ulmli  is  larf,'i'lv 

micrcstcd  in  |mstf  r.d  Icml.  in mcinls  limi|il.lM(k  mlili- 

linris  nm^'iii^  rmin  n  leu  (Hiiiccs  to  iilxnil  H  lli.  jut  Kki 
lit.  red  Itiid.  Imii-  ii  linlit  hiowii,  I ::'  o/.  of  piistc  lainplil.uk 
is  aildcd;  I  Id  .">  111.  will  ;riv(.  a  dark  i)ro\vii,  and  (i  Ih.  a 
very  daik  injur.  'I'licsr  lunwiis  lack  all  the  j,dariii;;  oraiii,'c 
i|iialitv  of  ihi.  natural  red-lead  color.  Handsome  ;,'reen 
Kilors  are  olUained  liv  the  u.-;e  of  clii-(inie  vellow  and  I'l-us- 
sian  lilue:  ;!l  lli.  uf  clironie  vcIIdw  and  i:;  lli.  of  Prussian 
hliie  per  lOi)  11..  n(  ivd  lead  ,i;ive  a  rich  dai'k  f,M-eeii.  ,\s 
llii.'^  addition  is  acconijianied  liv  a  cnnsideraMe  increase  of 
oil,  (he  expensive  colors  do  not  add  lo  the  cost,  of  the  paint 
as  much  as  mifrht  appear.  \{  normal  peace-liiiu'  prices 
(he  la.sl-mentiiMUHl  paint  costs  ahout  2^h-.  per  ^'al.  more; 
than  red-lead  paint,  aeeoriling  to  F.  M.  Hartley,  of  the 
National  Ijcad  Co. 

;+; 

Measusa*nini^  Coiacretle  A.^^pe|Jate 

Hy   II.  ii.  Andkkws* 

'I'he  revolvin<;;  nieasurin;^-  hoxes  shown  in  the  accoiii- 
panyinji:  view  have  been  successfully  used  by  the  Coronet 
Phosphate  Co.,  of  Hillsborough  County,  Fla.,  in  the 
construction  of  a  leinforeed-concretc  dry  bin.  The 
yardage  did  not  warrant  the  construction  of  sand  and 
stone   bins,  and   (he  mixing  yard  consisted  of  the  usual 


CONCRETIi!    AGtiKEGATlO    MEASUKEl)    IN    REVOLVING 
BOXES 

loading  platform  adjacent  to  the  cement  shed.  Both 
the  sand  and  the  stone  had  to  be  wheeled  up  runways 
to  this  platform,  and  the  revolving  boxes  were  used  in 
measuring  both  the  sand  and  the  stone.  The  cement 
was  measured  and  discharged  direct  into  the  mixer. 

The  boxes  are  proportioned  in  size  to  hold  the  exact 
quantity  of  each  material  and  are  placed  on  li/4-in. 
pipe  as  axles,  with  two  or  more  boxes  to  the  stand  as 
desired.  The  pipe  is  carried  through  holes  in  the 
4x4-in.  posts,  which  are  braced  and  carried  on  a  4x4-in. 
support. 

A  dry  batch  of  IOI/2  cu.ft.  of  1:2:4  mixture  was  used 
and  required  three  2-cu.ft.  stone  boxes,  two  IVii-cu.ft. 
sand  boxes  and  one  li/2-cu.ft.  cement  box.  The  frame- 
work was  light  and  could  easily  be  moved  into  the  stone 
or  sand  piles  or  from  one  job  to  another.  The  whole 
framework  is  detachable  and  can  be  taken  down  in  a 
very  few  minutes. 

•Civil  Engineer,  Coronet  Phosphate  Co.,  Plant  City,  Pla. 


The   hottcins  n(  tile   hoxes   were  high   enough   to  allow  a 
uheelliaridw  iMiicatli   in  such  a  way  that  the  box  could  be 

'II'' I   I'll    Ibc   pipe,   discharging  the   load   ami    rigiiting 

itself  for  loading.  The  a|iparent  objection  to  thiH  form 
of  loading  is  in  tli.'  height  of  shoveling  th(!  material, 
but  by  using  .scoops  the  bo,\es  were  quickly  loaded  and 
the  ailditional  height  was  not  objectif>nable.  Delays  in 
loading  were  eliminated,  and  a  uniform  mixture  was 
olilaiiied. 


)ewers 


I'lxperience  in  .\ustin,  Tex.,  with  concrete  sewer  pipe 
made  hy  city  day  labor  at  the  city  plant  has  been  rpiite 
satisfactory.  The  concrete  is  mixed  1  :  U,  using  a  natural 
gravel  aggregate  from  the  Colorado  Kiver  bed.  It  is  mixed 
very  dry  and  thoroughly  rammed  into  steel  forms,  so  that 
the  forms  may  be  removed  a  short  time  after  the  pipe  is 
cast.  When  removed  from  the  forms  the  concrete  has 
about  the  stiffness  of  green  clay  sewer  pipe.  The  pi[)e  is 
kept  moist  and  (aireil  in  the  sliadc.  The  concrete  is 
mixed  with  a  small  batch  Tuixer. 

The  only  weakness  develo])ed  in  this  pipe  and  the  only 
fractures  found  in  storm  sewers  constructed  of  it  have 
been  traced  to  improper  bedding  of  the  invert.  The  soil 
under  the  city  streets  is  a  hard  lumpy  gravel,  and  it 
is  not  possible  to  secure  a  good  bedding  by  tamping 
it  around  the  pipe.  This  problem  has  been  solved  by 
the  use  of  1 :  18  concrete  for  bedding  the  lower  half  of 
the  pipe. 

The  2-ft.  sections  of  pipe  have  plain  ends,  without 
bells  or  spigots,  and  the  joints  are  made  by  butting 
the  ends  together  and  plastering  them  inside  and  outside 
with  1 :  1  mortar.  Ordinary  curves  and  bends  are  made 
by  cutting  away  the  pipe  and  fitting  the  ends  as  close 
together  as  possible  and  then  filling  the  joints  with 
mortar.  The  omission  of  bells  not  only  represents  a  j 
saving  in  cost  of  construction,  but  prevents  loss  froral 
breakage  in  handling. 


C©imcir©te  IBesiinms 

]\\  UonF.UT  S.  Beakd* 

The  location  of  stirrups  in  a  reinforced-concrete  beam 
is  generally  graphically  determined  as  shown  in  the  ac- 
companying diagram,  which  is  a  method  of  subdividing 
the  shear  triangle  into  n  equal  areas  to  be  provided  for 
by  n  bent-up  rods  or  stirrups.  First,  a  semicircle  is 
drawn  on  AB,  the  length  leg  of  the  shear  triangle.  Ne.xt, 
this  leg  AB  is  divided  into  n  equal  parts,  and  perpendic- 
ulars are  erected  at  the  division  points.  The  compass  is 
then  centered  in  the  vertex  A,  and  concentric  arcs  of 
circles  are  drawn  passing  through  the  intersection  of  eadl 
])erpendicular  with  the  circumference  of  the  semicircl0. 
Perpendiculars  to  the  leg  AB  drawn  from  its  intersectiom 
with  these  arcs  divide  the  triangle  into  n  equal  areas. 
The  rods  are  then  spaced  in  the  beam  so  as  to  paBS 
through  the  intersections  of  the  neutral  axis  with  the 
perpendiculars  to  AB  drawn  through  the  centers  of  grav- 
ity of  the  n  respective  areas. 


*4208  Campbell  St.,  Kansas  City,  Mo. 
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TABLE  SHOWING  SHEAR  STEEL  SPACING   IN    UEINFORCED-CONCRETE  BEAMS 
The  figures  give  distances  from  supports  in  decimal   parts  of  tlie   length   of  the  shear  triangle 


-Number  of  Shear   Bars  in  Half  of  Beam- 


I  2  »  4  5  6  7  S  O  10  11  12  13  14  15  16  17  18 

0  3334  0.5286  0.6151  0.6667  0.7018  0.7278  0.7480  0.7641!  0.7778  0.7892    0.7!)91  0.8075  0.8151  0.8218  0.8279  0.8333  0.8383  0.8429 

■  2        0.13S1  0.2962  0.3905  0.4548  0.5023  0.5392  0.5090  0.5937  0.6146    0.6327  0.6480  0.6619  0.6742  0.6853  0.6952  0.7044  0.7128 

3        0.0S86  0.2107  0.2939  0.3555  0.4033  0.4419  0.4739  0.5009    0.5243  0.5442  0.5622  0.5781  0.5925  0.6053  0.6171   0.6280 

4        0.0654  0.1639  0.2368  0.2934  0.3391   0.3770  0.4090    0.4367  0.4603  0.4816  0.5004  0.5175  0.5326  0.5466  0.5595 

5        0.0516  0.1343  0.1986  0.2504  0.2933  0.3296    0.3611  0.3878  0.4120  0.4333  0.4527  0.4698  0.4S58  0.5004 

6        0.0428  0.1138  0.1711   0.2186  0.2587    0.2935  0.3231  0.3498  0.3734  0.3948  0.4138  0.4314  0.4475 

7         0.0365  0.0988  0.1504   0.1940    0.2319  0.2640  0.2931   0.3187  0.3420  0.3626  0.3818  0.3993 

H         0.0320  0.0874  0.1342    0.1749  0.2094  0.2409  0.2681  0.2932  0.3153  0.3359  0.3548 

0         0.0284   0,0783    0.1215  0.1583  0.1915  0.2208  0.2475  0.2711  0.2930  0.3131 

10        0.0255    0.0713  0.1101  0.1452  0.1762  0.2044  0.2294  0.2525  0.2738 

11         0.0236  0.0645  0.1014  0.1340  0.1636  0.1898  0.2142  0.2365 

12       0.0208  0.0594  0.0935  0.1245  0.1520  0.1774  0.2009 

13      0.0197  0.0552  0.0876  0.1162  0.1427  0.1671 

14       0.0179  0.0515  0.0813  0.1089  0.1342 

Bar  Number  Counting  from  Center  of   Beam  15      0.0170  0.047S  0.0764  0.1027 

16       0.0156  0.0452  0.0723 

17       0.0151  0.0431 

18   0.0142 


10 


10 

0.8471 
0.7204 
0.6380 
0.5713 
0.5137 
0.4623 
0.4154 
0.3720 
0.3314 
0.2932 
0.2569 
0.2222 
0.1894 
0.1574 
0.1266 
0.0972 
0.0687 
0.0406 
0.0135 
20 


20 

0.8509 
0.7274 
0.6470 
0.5820 
0.5258 
0.4757 
0.4299 
0.3876 
0.3480 
0.3107 
0.2754 
0.2415 
0.2095 
0.1783 
0.1483 
0.1196 
0.091S 
0.0644 
0.0380 
0.0124 


The  siiljflivision  (if  the  shear  triangle  can  also  he  done 
analytically  and  tiie  followini,'-  forniuhi  arrived  at: 


3  V/i 


(,?  _  5  -  V) 


in  which 

z  r=  Distance  of  center  of  gravity  of  any  suhdivision 

from  B; 
a  =  Lciigtli  leg  of  shear  triangle ; 
n  =  Number  of  subdivisions; 
s=  Subdivision  or  rod  number  counting  from  A. 
The  length  a  is  the  only  value  in  tliis  expression  which 
for  any  given  total  number  of  rods  is  dependent  upon  the 
particular  shear  triangle  in  question.    Tlie  accompanying 


table,  which  has  been  calculated  by  Clifton  M.  Kerr,  of 
the  Kansas  City  Engineering  Department,  and  the  writer, 
is  a  series  of  solutions  of  the  quantity  within  the  lirackets. 
If  the  base  of  the  shear  triangle  is  drawn  parallel  to  the 
neutral  axis  of  the  beam,  the  total  number  of  stirrups  n 
needed  in  one-half  of  the  beam  can  be  found  by  dividing 
the  product  of  the  area  of  the  steel  shear  triangle  and  the 
breadth  of  the  beam  by  the  working  strength  of  one  stir- 
rup ;  that  is, 

Vs'ab 


(a) 


it  for  bent-iip  rods,  as  e.\])hiincd  licreafter, 
Vs'n/) 

livhere 

Vs'  =  Part  of  the  shear  carried  by  the  steel ; 

/)    =  Widtii  of  beam  ; 

P  =  Workinir  strength  of  one  stirrup. 


(l>) 


Tlie  distance  along  the  neutral  a.xis  of  each  stirrup  or 
rod  from  the  support  is  then  found  by  setting  the  value  of 
a  on  the  slide  rule  and  multiplying  it  successively  by  the 
coefficients  in  the  proper  n  column  in  the  accompanying 
table  corresponding  to  the  different  rod  numbers. 

The  analytical  method  of  determining  the  proper 
spacing  of  the  web  reinforcement  is  made  more  rapid  than 
the  graphical  method  by  the  use  of  this  table. 

The  strength  P  required  of  a  stirrup  or  rod  is  P  =^vbs 
for  the  stirrup  and  P  =  vbs  cos  45°  =  0.707  vhs  for  the 
bent-up  rod.  From  this  it  is  evident  that  the  value  of  s 
for  a  bent-up  rod  may  be  1.42  times  that  of  a  stirrup  of 
the  same  cross-sectional  area.  Therefore,  a  smaller  num- 
ber of  bent-up  rods  than  stirrups  of  the  same  strength  are 
needed  to  provide  for  any  g'iven  shear  area.  Of  course, 
the  longitudinal  spacing  of  the  stirrups  or  bent-up  bars 
should  not  exceed  three-fourths  of  the  depth  of  the  beam 
in  any  case. 

The  companion  table  to  this,  showing  where  rods  are 
no  longer  needed  for  moment,  was  published  by  M.  J. 
Lorente  in  Engineering  Newft,  Mar.  20,  1913,  p.  571. 

The  following  is  a  detailed  description  of  the  procedure 
in  locating  the  Main  Canal,  Division  4,  from  Sta.  1933 
west,  Grand  Valley  Project,  United  States  Reclamation 
Service.  This  work  was  done  in  1915  l)y  Lyman  E. 
Bishop,  locating  engineer,  now  Deputy  State  EnginecM- 
of  Colorado,  and  C.  H.  Howell,  surveyman,  Reclamation 
Service.  These  surveys  and  those  for  location  of  the  lat- 
erals of  the  Second  District,  subsequently  described,  were 
made  under  the  supervision  of  S.  0.  Harper,  Assistant 
Engineer,  in  charge  of  all  fieldwork  on  the  project.  The 
Project  Manager  is  J.  H.  i\Iiner. 

For  the  main  canal,  which  was  to  carry  from  330  to 
120  sec.-ft.,  the  "fly  line"  method  of  location  was  used 
throughout.  A  diagram  for  eacli  canal  cross-section  was 
|ircpared,  which  showed  excavation  and  embankment 
quantities  (these  latter  increased  10%  for  shrinkage) 
for  all  center-line  cuttings  to  be  encountered.  The  dia- 
gram was  so  arranged  as  to  show  the  ''economic"  center 
cut  required  to  produce  a  balance  between  excavation  and 
embankment  for  ground  slopes  from  0  to  50%. 

The  "fly  line,"  first  established,  is  essentially  a  grade 
contour,  marked  at  each  station  by  a  lath  stake.  These 
stakes  were  set  by  level  at  the  proper  economic  cut  for  the 
existing  ground  slope.  The  location  to  fit  the  topograph- 
ic  conditions    was    then    worked    out    in    the    field.     All 
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ciirvc.-^  were  \i'\\vi\  a  iailiii>  ^'ic'ilii-  lliiiii  .-^ix  liiiifS  Un' 
linll.irii  widlii  nl'  III.'  (iiiial.  |{ii|;,M'  ('III.',  and  lill  Icxalioiis 
were  ailii|i|i'il  (iii!\  al'lcr  \arioii.'^  iiltiTiiatiM  >  had  ln'cii 
run  nut  on  the  ^mouikI  and  tlic  coMiimrnlivc  yiinla^'c  (•.><li- 
niatcs  had  di'iiion.'<tral('(|  the  (■cotioiny  id"  llirsc  riil;;<'  (•iil,^ 
or  nils.  A.s  .soon  as  the  location  line  was  cstahlishcd, 
levels  Tor  a  |)i"o(ile  were  taken  on  Ihe  center  line.  'I'ninsil 
and  le\cl  itnlcs  \M're  kept  in  the  usual  manner,  hut  in 
addition  to  the  onliimrv  level  notes  a  record  was  kept 
of  the  j,M'ouud  slopes,  to  he  used  in  the  estimates. 

The  otiiee  work  ineliiiled  Ihe  pre|)arafion  of  a  prolilc 
and  ali.unnient  ma|i.  yanla^a-  estimates  and  a  haul  dia- 
^niui  i)repareil  from  the  yardage  estimates.  'ropii;;raphy 
taken  hy  transit  and  stadia  at  the  more  important  eros.s- 
in^s  was  plotted  to  accompany  the  alif,'nment  map. 

The  ideation  parly  consisted  of  ten  men  as  follows:  A 
locatiuii'  engineer,  a  transitman,  a  levehnaii,  two  chain- 
men,  a  rodmaii.  a  draftsman,  a  hack-llagnian  and  two 
teamsters  (with  their  teams).  In  le.ss  than  two  months 
this  i)arty  completed  the  location  of  22.1  mi.  of  canal, 
involvinj::  the  runninj:;  of  about  25  mi.  of  transit  lines 
and  1(!  mi.  of  levels.  An  averajje  progress  of  0.42  mi. 
l)er  day  was  attained.  Some  few  changes  were  subse- 
quently made  in  this  line  hy  C.  H.  Howell,  who  was  in 
immediate  charge  of  the  surveys  for  location  of  laterals. 

Methods  Used  in  L.\teiial  Location 

Subdivision  surveys,  based  on  the  section  and  quarter- 
scM'tion  corners  of  the  puhlie-land  surveys,  were  gener- 
■illy  the  first  to  be  made.  The  approximate  location  of 
the  laterals  was  roughly  projected  on  a  contour  map 
and  this  was  taken  into  the  field  and  studied  during  the 
subdivision  survey.  The  acreage  was  obtained  from  this 
map  for  each  system  of  laterals  and  a  ditch  cross-section 
chosen  (from  a  previously  prepared  table)  M'hich  would 
be  large  enough  to  meet  the  requirements.  All  laterals 
were  designed  to  deliver  1  sec.-ft.  to  40  acres. 

Three  general  methods  of  location  were  iised,  depend- 
ing on  the  topograpliy  of  the  area  in  question  and  the 
proximity  to  the  main  canal — (1)  the  contour  method, 
(2)  the  land-line  method,  and  (3)  the  ridge-line  method. 

1.  The  contour  method  was  used  on  all  sidehill  work 
and  in  paralleling  the  main  canal  on  a  grade  contour. 
From  the  grade  at  the  point  of  departure  at  the  main 
canal  a  line  of  lath  stakes  was  set  by  level,  rod  and 
chain,  according  to  the  economic  cut  and  on  the  rate  of 
grade  adopted.  The  economic  cuts  for  the  different  side 
slopes  were  obtained  from  a  table,  previously  prepared,  as 
noted  before. 

This  line  of  stakes  was  then  lined  in  so  as  to  reduce 
the  P.  I.'s  to  a  minimum,  and  the  external  distances 
were  measured  to  determine  the  best  alignment.  A  tran- 
sit line  was  then  run  from  P.  I.  to  P.  I.,  and  if  the  lateral 
was  large  enough  to  warrant,  curves  were  fitted;  other- 
wise the  angles  were  simply  read  and  ties  made  at  land- 
line  crossings.  Levels  were  then  run  over  the  located 
center  line  for  a  profile  and  the  slopes  taken  at  intervals 
for  the  preliminary  estimates. 

2.  The  land-line  method  was  adopted  wherever  it 
was  considered  at  all  feasible.  This  consisted  of  locating 
the  center  line  of  the  laterals  on  the  boundary  lines  of 
the  40-acre  tracts  or  on  30-ft.  off,sets  from  the  section  and 
quarter-section  lines.  Levels  were  run  over  the  lines 
thus  established,  and  subsequently  a  satisfactory  grade 
line  was  laid  out. 


."i.  The  ridgi'-liiir  niclhinl  was  used  w  hcri'  il  was  found 
iinposMhIe  to  make  deliveries  from  a  land-line  location. 
Tins  IS  the  simjilest  method  of  local  iiig  ditches,  and  con- 
sists merely  in  determining  the  high  ground  of  the  ridge 
and  following  it  down  with  the  best  alignmenf  possible. 
I'idlile  levels  weic  llicii  niii  and  a  satisfactory  graile 
line  established. 

.\  full  location  parly  consisted  of  eiglit  men — a  locat- 
ing engineer,  a  transitman,  a  levelman,  a  rodman,  two 
chainmen,  a  slakeman  and  a  flagman.  Oi'U'.n  a  smaller 
party  was  u.sed  to  advantage.  In  about  ten  monthis' 
licldwork  ^>'.].2  m\.  of  lal(!rals  wen;  located  and  about  21 
mi.  additiomd  were  surveyed  in  the  cour.se  of  the  iiivos- 
tigation  work. 

The  foregoing  information  is  (akeii  largely  from  the 
ollice  records  of  the  (Jrand  Valley  Project  at  (Jrand 
Junction,  Colo. 

% 

Uira<dleff'  IJO  Ft.  of  Water 

What  is  thought  to  be  the  fii'st  instance  of  blowing  out 
the  (imd  rock  heading  between  a  completed  liydraulic  tun- 
nel (lined  and  fitted  with  control  gates)  and  the  body  of 
water  which  it  tapped,  so  that  the  tunnel  immediately 
went  into  .service,  was  reported  when  on  Feb.  1  i  the  face 
of  the  Alaska  Gastineau  Mining  Co.'s  Annex  Creek  tun- 
nell  was  blown  out  into  Annex  Lake.  Great  interest 
attaches  to  the  work,  since  the  depth  of  water  on  the  face 
was  about  150  ft. 

Several  months  before  the  final  work,  diamond-drill 
holes  had  measured  the  thickness  of  rock  to  the  lake.  The 
face  was  carried  to  within  5  ft.  of  thcwater,  and  a  pocket 
was  cut  on  each  side  of  the  tunnel.  From  these  pockets 
final  measuring  holes  were  driven  top  and  bottom,  using 
regular  machine  drills  (Sullivan  water  type)  working 
through  a  valved  nipple.  Then  84  holes  were  drilled  8 
in.  apart  in  the  face,  with  machine  drills  working  to 
within  12  in.  of  the  water.  A  few  holes  were  very  wet 
so  that  only  75  were  loaded.  About  750  lb.  of  40%  blast- 
ing gelatin  was  used.  The  temperature  ranged  about 
20°  below  zero,  but  the  gelatin  did  not  freeze.  Fire 
clay  was  used  for  tamping — expensive  material,  but  the 
only  clay  available.  Waterproof  caps  were  not  kept  in 
stock  so  that  electric  fuses  were  waterproofed  by  dipping 
in  sealing  compound,  taping  and  coating  with  parafSn 
paint.  Each  cap  was  tested  before  going  in  and  the  cir- 
cuit was  later  tested   (by  galvanometer). 

A  bulkhead  was  built  up  of  fine  muck  about  50  ft. 
back  of  the  heading  where  the  tunnel  made  a  turn.  A 
second  similar  barrier  was  placed  about  300  ft.  farther 
down.  Then  the  outlet  gates  were  closed  and  water  was 
turned  in  from  the  outside.  The  tunnel  was  1,400  ft. 
long,  7  ft.  high  and  run  on  a  1  %  grade,  so  that  when  the 
portal  was  covered  the  water  extended  back  only  700  ft. 
The  water  was  allowed  to  rise  until  it  reached  the  bulk- 
head nearest  the  portal — about  1,050  ft.  in.  The  shot 
was  fired  with  a  No.  5  bla.sting  machine.  A  pressure  gage 
on  the  water  in  the  tunnel  registered  only  10  lb.  rise, 
although  the  concussion  shook  the  snow  off  the  trees  for 
several  hundred  feet  around.  The  waste  and  head  gates 
were  then  opened  and  the  tunnel  allowed  to  clear.  Then 
water  was  turned  into  the  power  pipe  line.  The  work 
was  done  under  H.  L.  Wallenberg,  Chief  Engineer,  and 
J.  A.  Wilcox,  Assistant  Chief  Engineer  of  the  company. 


May  25,  1916 
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Tho  orcctioii  ol'  tlie  stcol-rranu'  buildings  on  tiie  new 
Municipal  Pier  at  Cliicago  included  the  ])lacing  of  large 
arched  trusses  for  the  main  hall  of  the  recreation  build- 
ing. This  hall  is  140x150  ft.,  and  is  to  be  used  for 
public  concerts  and  other  entertainments.  The  pier  and 
its  superstructure  were  described  in  Enf/ineerinfj  News, 
July  29,  1915. 

The  main  framing  of  the  great  hall  consists  of  three- 
hinged  steel  arch  trusses  having  a  span  of  136  ft.  8  in. 
c.  to  c.  of  shoe  pins  and  a  rise  of  74  ft.  4  in.  from  shoe 
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ERECTING  AHCH  TRUS.SES  FOR  THE   RECREATION  HALL, 
ON  THE  CHICAGO  MUNICIPAL  PIER 

pins  to  crown  pin.  There  are  four  of  these  trusses, 
spaced  20  ft.  c.  to  c,  connected  by  longitudinal  girders 
and  purlins.  The  end  of  the  hall  is  semicircular,  and 
has  ten  half-trusses  placed  radially.  These  have  the  two 
panels  omitted  and  their  heads  are  attached  to  a  semi- 
circular ring  girder  carried  by  the  last  of  the  full-arch 
trusses.  To  relieve  the  pressure  upon  this  girder,  the 
backs  of  the  radial  trusses  have  cantilever  framing  on  the 
lower  portion,  which  supports  a  part  of  the  superstruc- 
ture and  thus  acts  as  a  counterweight  to  the  half  arch. 

The  chords  are  pairs  of  channels  braced  together  and 
having  cover-plates  (m  the  lower  portions.  The  web  mem- 
bers are  built  up  of  angles.  Tlie  hinge  pins  are  4  in. 
for  the  shoes  and  31/^  in.  for  the  crown.  Above  the 
trusses  is  a  monitor  roof. 

For  the  erection,  a  steel-frame  traveler  was  used, 
mounted  on  wood  rollers  on  two  runways  about  36  ft. 
apart.  The  traveler  consisted  of  a  rectangular  tower 
381/2  ft.  square  and  32  ft.  high  (or  3:i/o  ft.  above  the 
ground),  carrying  at  the  top  of  its  forward  frame  the 
two  40  ft.  masts  with  back  braces  to  the  rear  frame. 
Each  mast  had  a  90-ft.  latticed  boom.     The  masts  were 


connected  by  a  top  strut  and  bracing,  as  shown.  The 
traveler  carried  two  hoisting  engines,  one  with  three 
drums  and  the  other  with  two  drums.  Its  weight  com- 
plete wa.s  50  tons,  and  the  hoisting  capacity  for  each 
boom  was  10  tons. 

The  steel  was  sent  by  freight  on  the  lialtimore  &  Ohio 
R.R.  to  12th  St.,  where  it  was  unloaded  by  a  gantry 
yard  crane  and  hauled  by  team  to  the  site.  The  largest 
member  handled  weighed  about  31/2  tons  (the  crown  seg- 
ment of  the  arch)  and  was  about  6I/2  ft.  and  38  ft.  long. 

The  arches  were  assembled  c-omplete  on  the  ground,  well 
bolted  up,  in  two  segments.  Each  .segment,  forming  a 
half  arrii,  was  raised  by  one  boom.  The  chain  was  at- 
tached at  about  37  ft.  from  the  head  of  the  truss,  the 
weight  of  this  overhanging  portion  being  about  3V^  tons. 
The  two  booms  were  operated  simultaneously  and  raised 
the  two  segments  until  the  top  ends  came  into  position. 
The  crown  pin  was  then  driven.  The  lower  ends  of 
the  segments  rested  on  the  cast-steel  shoes  while  the 
lifting  was  being  done,  so  that  each  boom  was  holding 
only  part  of  the  weight  of  the  segment  it  was  lifting. 
The  weight  of  the  half  arch  was  10  tons,  and  each 
radial  arch  weighed  9  tons.  The  first  full  arch  was 
first  erected,  and  then  the  traveler  worked  backward  to 
tlie  outer  end  of  the  pier. 

The  total  amount  of  steel  placed  was  about  1,150  tons, 
and  this  was  erected  in  the  period  from  Aug.  15  to  Oct. 
15,  1915,  with  an  erecting  force  which  averaged  about 
40  men.  No  shop  painting  was  done,  but  two  coats  of 
red  lead  were  applied  in  the  field. 

An  interesting  feature  of  the  work  was  the  use  of 
manila  nets  to  protect  the  erectors.  These  were  12x40 
ft.,  attached  to  the  steel  framing  below  points  at  which 
the  men  were  at  work.  This  use  of  protective  nets,  as 
required  by  the  State  Factory  Inspection  Department, 
was  noted  in  Engineering  News,  ]\Iar.  2,  1916. 

The  steel  framework  was  built  and  erected  by  the 
Morava  Construction  Co.,  of  Chicago.  The  pier  and 
buildings  were  designed  and  built  under  the  direction 
of  the  Harbor  and  Subway  Commission :  E.  C.  Shank- 
land,  Chairman,  and  W.  L.  Artingstall,  Harbor  Engineer. 


Pulling    lip    Stumps    and    Trees    with    <;aHoline   Tractors    is 

practiced  extensively  in  the  Southern  States.  With  old 
stumps  whose  deep  roots  have  rotted,  a  direct  pull  by  the  en- 
gine may  suffice;  but  if  the  cable  is  led  over  a  pulley  on  top 
of  a  tripod,  it  gives  a  lifting  effect  that  helps  to  pull  out  the 
roots.  The  same  effect  is  given  by  what  is  called  a  "dutch- 
man."  This  is  a  strong  fence  post  about  5  ft.  long,  driven 
into  the  ground  at  an  angle  of  about  30°,  with  its  upper  end 
over  the  stump.  The  chain  or  cable  wrapped  aronnd  the 
stump  is  led  over  a  notch  in  the  top  of  this  post  and  thence 
to  the  tractor  The  strain  on  the  cable  tends  to  raise  the  post, 
and  the  leverage  thus  gives  a  vertical  lift.  For  large  green 
stumps  the  tractor  may  be  used  to  operate  a  stump-pulling 
device. 

Water-'l'ipht  Sewer  fonst ruction  is  practically  impossible 
in  quiclisand,  water-bearing  san<i  or  soft  muck  under  ordinary 
conditions  and  with  the  usual  materials,  according  to  a 
paper  read  before  the  Iowa  Engineering  Society  by  Charles  P. 
Chase,  of  Clinton,  Iowa.  If  the  cement  is  covered,  the  water 
bores  it  out;  if  it  is  left  to  harden  before  covering,  the  weight 
of  the  shifting  sand  or  the  movement  of  the  pipe  cracks  the 
joint  open.  In  a  job  in  wet  sand  Mr.  Chase  had  good  re- 
sults by  using  a  1:1  cement-mortar  (made  as  stiff  as  it 
could  be  worked)  on  top  of  well-calked  oakum  joints  and  then 
plastering  the  joint  with  a  waterproof  putty-like  blue  clay 
found  on  the  Job.  To  overcome  the  objections  to  cement,  he 
has  used  sulphur  compounds,  tar  compounds  and  asphalt,  but 
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lircaiiif  ti>i'  Imiil  iiiitl  i-iiiiluil  iipi'ii  anil  wcrr  liifcilipi-  l<i  ci-- 
iiii'iil.  The  (iir  iiiul  UH|ihalt  ciiiiiiiounclH  ill»liil<Kiut('<l  "r  iIIm- 
Holvi'd  In  a  !'<•«■  yi'iiiH.  Soiiu-  coiniiounilH  arc  uh<mI  hut  and 
poui'od  liilii  llu>  Jiilnt.  but  tlm  i-alUlnn  nuiHt  lio  iibHoluloly 
tlnht  or  tin-  JolntInK  niatnlal  will  k<>  IIiioukIi  Io  tlii'  pip.'.  It 
iilHO  loiiulriH  II  tlnlit  KiiHlo't  arounil  the  Jiilnl  and  tlio  cx- 
fludlon  »>f  dirt  nnd  wntor  whi-n  the  JolntInK  l»  poured.  WhiMc 
tho  troni'hlnn  Is  In  clay,  fulrly  tlttht  work  can  bo  Hccure<l  If 
caro  Is  iisoil,  but  tho  day  must  be  pacKod  tlK:htly  under  and 
around  lln'  pipe.  With  trcnohhiK  niachliie.M  that  move  rapidly 
Mr.  fhawe  has  found  It  dlllleult  to  secure  this  proper  tamping 
around  the  pipe,  espeelally  when  the  aulomatle  baeUIUler  Ls 
used,  Init  It  can  be  done.  The  use  of  subdiains  and  tile  Io 
keep  n'outKlwater  out  of  sewers  Is  not  successful,  as  the  sew- 
nsfe  escapes  nnd  pollutes  the  water  In  the  drains.  (Ordinarily 
Mr.  Chase  would  not  Kuarantce  a  leakaKe  Into  a  sower  less 
than  10.000  Kal.  pi  r  mi.  In  ordinary  soils,  or  20,000  pal.  In  w,i- 
ter-bearliiK  .sand  or  nuick.'iaiui,  and  he  usually  figures  on  the 
latter  amount. 

The  Stiindnnl  City  Survey  Movoiiieiit  of  Pueblo,  Colo.,  i.s 
shown  in  detail  in  the  accompanyinfr  sketch.  The  monu- 
ments are   placed   In   the   pavement   area   on   the   street   center 
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CITY  .SURVEY  MONUMENT  USED  IN 
PUEBLO,  COLO. 

lines  or  on  short  offsets  from  the  center  line.  The  city  en- 
gineer is  D.  P.  Gaymon.  The  cast-iron  box  and  cover  weigh 
respectively    140    lb.    and    15    lb. 

The  Cost  of  Track  ■VVeedinitf  on  16  electric  interurban  rail- 
ways is  given  in  the  February  "Question  Box"  of  "Aera,"  the 
official  journal  of  the  American  Electric  Railway  Association. 
This  compilation  has  been  made  by  Edward  Karow,  Assistant 
to  the  Vice-President,  Twin  City  Rapid  Transit  Co.,  Minne- 
apolis, and  appeared  in  reply  to  a  question  as  to  the  best 
method  of  weeding.  The  figures  of  annual  cost  per  mile  of 
single  track  are  as  follows: 
Company  No.  Manual  Labor     Chemicals     Weed  Burner 

1    $37.50  $6.25 

2    5o.on  $23. yo  

3     ....  7.50 

4    6.00  

5     20.00  15.00 

6    27.04  

7     52.50 

S                                                            4.66 

9     36..->4 

10     18.30  

U                            58.00  12.00  12.00 

12                              55.00  25.06                   

13     50.00  43.55                   

14     75.00  25.00                   

15  . .  50.00  33.00  

16    70.00  28.80  

Average    . .'. $47.00  $26.00  $9.00 

Some  companies  clean  their  track  to  the  end  of  the  ties 
and  others  for  a  considerable  distance  beyond.  Where  manual 
labor  is  relied  on,  the  track  has  to  be  weeded  from  one  to 
three  times  per  year;  but  the  track  is  left  in  the  cleanest 
condition.  Burning  is  the  cheapest  scheme;  but  the  track  is 
left  unsightly,  and  the  work  has  to  be  repeated  as  often  as 
hand  weeding.     Chemical   treatment  is  the  most  effective;  the 
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A  llrlilK*'  DefyliiK  'l><'  IiIIwm  of  ItleehniileH  b.v 

is    shown    In    the    iieiompanylnK    IIIUHtrat  Ion. 
irossInK   In    Pima   County,   Arizona.      In   one   of 
Hoods   to   which    tlii'Hi'    "MlreamH"   are   Hul)Joet   t 
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.\    WA.SHED-OUT  ARIZONA  COUNTY    HRIUCI';   WHICH 
CARRIED  AUTOMOBILES 

was  washed  out,  and  one  of  the  other  bents  was  knocked  out 
of  plumb  by  drift.  The  bridge  is  made  of  3xl4-in.  joists  laid 
24  in.  on  centers  and  floored  with  two  courses  of  2xl2-ln. 
planks  laid  diagonally.  The  joists  were  lapped  at  the  ends 
about  10  in.  and  nailed.  The  bridge  in  the  condition  shown, 
with  no  center  support,  carried  safely  several  automobiles 
and  an  unknown  amount  of  other  traffic  before  its  condition 
was  reported. 

CoiiiniereinI  MuNeum  at  Caloutta^ — A  permanent  exhibition 
of  Indian  and  foreign  manufactures  has  just  been  opened  in 
Calcutta,  India.  The  primary  object  is  to  encourage  the  coun- 
try's industries  by  showing  the  Indian  manufacturer  not  only 
samples  of  Indian-made  goods  alongside  of  similar  wares 
now  imported,  with  details  of  selling  prices,  quantity  im- 
ported, etc.,  but  by  exhibiting  samples  of  foreign-made  goods 
with  information  as  to  the  trade  therein.  Particular  atten- 
tio4i  has  been  given  to  exhibiting  samples  of  competing  goods 
from   German,   Austria,   Japan   and   the   United   Kingdom. 

A  Mixer  as  a  Road  Roller  was  a  novel  contracting  device 
employed  by  Samuel  Friedman,  of  Glenwood,  Iowa.  Steel 
wheel  casings,  made  of  1/2 -in.  metal  and  20  in.  long  by  30 
in.  in  diameter,  butt-welded,  were  slipped  on  over  the  wheels 


1'A^1^'G    MIXER    USED    AS    A    ROAD    ROLLER    BY 
INCASING  THE  WHEELS 

of  a  Chain  Belt  paving  mixer.  The  outer  half  of  each  tire 
was  filled  with  a  1:2  mix  of  cement  and  sand.  Mr.  Friedman 
states  that  this  arrangement  cost  him  $75.  It  would  have 
cost  this  much  to  ship  a  roller  to  the  job. 
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Probably  no  nieiiiber  of  the  Aiiicrieaii  cni;inocriii,£j  pro- 
i'ossioii  liad  a  wider  acquaintance  tiian  Elmer  L.  Corthell, 
wliose  death,  on  ]\Iay  Ki,  was  announced  in  our  last 
issue.  Yet  the  most  important  engineering  M'orks  on 
wiiich  his  claim  to  professional  distinction  rested  were 
carried  out  25  to  50  years  ago.  His  intimate  friends 
will  recall  that  a  score  of  years  or  more  ago  Mr.  Corthell 
had  a  severe  and  long-continued  illness,  wliich  robijed 
him  of  the  sight  of  one  eye.  His  restoration  to  healtli 
was  very  slow,  and  his  retirement  from  the  active  prac- 
tice of  his  profession  may  be  said  to  date  from  tiiat 
time.  Although  he  received  afterward  a  few  notable 
commissions,  such  as  membership  on  the  Advisory  Uoard 
of  the  New  York  Barge  Canal,  his  days  as  an  active 
force  in  the  construction  world  were  over. 

Most  engineers  who  step  out  or  are  crowded  out  from 
professional  work  after  they  have  achieved  important 
positions  and  distinction  find  that  the  busy  world  soon 
forgets  their  existence,  save  a  few  old-time  personal 
friends;  but  Mr.  Corthell  was  without  doubt  far  more 
widely  known  at  his  death  than  when  at  the  sunmiit 
of  his  active  professional  career  as  a  construction  engi- 
neer he  built  the  West  Shore  R.R.  in  1884. 

Plis  recent  election  to  the  Presidency  of  the  American 
Society  of  Civil  Engineers  was  of  course  an  important 
reason  for  this;  but  that  office,  like  tlie  offices  he  held 
in  other  engineering  societies,  came  to  him  because  of 
the  services  he  had  rendered  to  the  profession  in  con- 
nection with  its  organizations,  and  the  distinction  he 
had  gained  thereby. 

All  his  life  long,  but  especially  M'hen  he  found  himself 
with  spare  time  on  his  hands  after  his  long  illness,  Mr. 
Corthell  was  ready  to  devote  himself  to  the  work  of 
engineering  organizations,  with  the  single-hearted  pur- 
pose of  benefiting  the  profession.  At  the  time  he  gave 
his  library  to  Brown  University,  a  few  years  ago,  ]\Ir. 
Corthell  was  a  member  of  25  engineering  societies  and 
congresses,  American,  foreign,  and  international.  And 
membership  with  him  invariably  meant  work.  Tic  did 
not  become  a  member  of  a  .society  to  see  what  he  could 
get  out  of  it  for  himself,  l)ut  to  give  to  it  whatever 
service  he  was  able  in  its  woi-k  for  the  profession. 

Particularly  was  lie  interested  in  the  international  con- 
gresses of  engineers  wliich  have  played  such  a  great  part 
in  the  past  twenty  years  in  promoting  the  solidarity  of 
the  profession,  although  now  unfortunately  interrupted 
by  war.  Mr.  Corthell's  prominence  in  the  International 
Eailway  Congress,  the  International  Navigation  Con- 
gress, the  Pan-American  Scientific,  and  others,  with  his 
loug  residence  and  extensive  work  in  foreign  lands,  made 
his  name  better  known  abroad  probably  than  that  of  any 
American  civil  engineer  of  tJie  i)resent  day  except  General 
Goethals.  The  profession  needs  more  men  like  Cortliell, 
willing  to  devote  spare  energies  in  their  declining  years 
to  work  for  the  general  welfare.  They  will  find,  as  he 
found,  that  sue  h  work  is  well  worth  the  doing. 


SeHcectlnim^  Silydls'si^Ilnc  TuaiflbaKaes 

Great  advance  in  American  turbine  and  hydraulic 
jiower-station  designing  has  been  made  since  engineers 
on  this  side  of  the  Atlantic  began  to  use  the  concepts 
of  "type  characteristic"  and  related  ideas.  The  peculiar 
advantage  of  the  "type  characteristic"  as  a  criterion  of 
turbine  design  lies  in  its  simultaneously  measuring  the 
diU'erence  between  various  designs  of  runners,  and  com- 
bining the  controlling  hydraulic  conditions  (speed,  power 
and  head )  of  a  given  site  into  a  single  factor  which 
indicates  what  sort  of  a  wheel  is  best  suited.  The  de- 
velopment of  efficiency-contour  diagrams  (iso-efficiency 
lines  on  a  field  having  speed  and  power  coordinates), 
which  ha\e  come  into  use  in  this  country  along  with 
the  idea  of  type  characteristic,  has  been  a  second  great 
aid  in  promoting  the  study  of  turbine  runners  by  show- 
ing on  a  single  sheet,  as  it  does,  the  efficiencies  which 
can  be  secured  from  a  given  machine  at  all  speeds  and 
outputs  within  its  working  range. 

It  has  remained  for  Messrs.  Horton  and  Pomeroy  (as 
is  shown  elsewhere  in  this  issue)  to  connect  up  type- 
characteristic  and  efficiency-power-speed  studies,  and 
thereby  to  simplify  and  promote  to  a  much  greater  ex- 
tent than  heretofore  possible  the  studies  of  turbine  design 
which  must  precede  an  intelligent  selection  of  equip- 
ment. They  have  approached  this  desirable  end  first 
l)y  making  the  speed  and  power  coordinates  for  their 
isograms  proportionate  quantities  rather  than  absolute — - 
referring  as  unity  to  speed  and  power  for  maximum 
efficiency.  Now  by  mentally  reducing  the  dimensions 
of  the  runner  under  study  until  the  absolute  value  of 
power  becomes  unity  under  1-ft.  head,  the  corresponding 
best-efficiency  speed  is  the  type  characteristic.  This 
makes  the  proportionate-scale  isogram  apply  to  all  the 
homologous  runners  having  this  type  characteristic — it 
enables  making  almost  at  a  glance  the  fundamental  com- 
parison (neglecting  of  course  those  inevitable  minor 
differences  between  homologous  runners  of  different  and 
even  of  the  same  size).  By  introducing  two  constants, 
one  the  diameter  of  the  hypothetical  type  runner  which 
develops  I  bn.  under  1-ft.  head,  and  the  other  the  prod- 
uct of  diameter  and  speed  of  this  runner,  it  is  possible 
quickly  to  compute  the  diameter  of  a  given  type  of  run- 
ner which  will  give  the  required  capacity  and  speed  at 
best  efficiency. 

The  authors  have  naturally  confined  themselves  solely 
to  a  discussion  of  their  system  of  turbine  study,  but  at- 
tention should  be  called  to  the  tests  of  one  of  the  turbine 
runners,  cited  by  them  as  an  example  for  applying  the 
new  studies.  The  runner  designated  as  "Ilolyoke  Test 
2207"  was  designed  by  ^Ir.  Pomeroy  in  an  effort  to 
secure  for  industrial  mills  a  machine  of  maximum  fiexi- 
bility — a  wide  range  of  speed  at  nearly  constant  efficiency, 
and  high  efliciency  with  constant  speeds  over  a  wide 
range  of  head.  Knowing  that  the  ways  in  which  these 
ends  are  reached  are  generally  considered  incompatible 
with  securing  the  very  highest  attainable  efficiency,  the 
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|irrr(iriiiiiii(i'  (if  llii.s  niiiin'r  is  icnllv  iririiiiliililc.  It> 
iiiaxiimim  clliiii-iit  v  is  iSS.SlI'/;,  uiuUt  ;i't-\'{.  liciid  and 
'2'iO  r.p.iii.,  a  li^iiiiv  wliicli  coiiiimirs  willi  llic  lu'st  rccdnl 
i)f  any  type  of  liirliiiu' — !l."J.OT'/<  l"i'  'I"'  l^i'llVI  runner 
(k'si^Miati'd  as  llolyoki'  'IVst  2:\M.  l\>y  :-'0  It.  licml  llir 
(•onstant-s|u'(Ml  (.'tlicii-ncy  is  H'i.'.l'/,:  I'ur  ;i(i-ri.  licml  it  is 
80%.  For  I'nll  >n\{v  tlii'  capacity  runs  i'mni  "^'10  to  •")  1  "> 
li|).  So  I'ar  as  has  yet  lu'cn  dciiKinst rated,  tliis  dcsi^^n 
i^ivos  the  liifiliest  clliciencies  owv  the  widest  raiiLCe  of  any 
runner  yet  liuilt. 

Aside  from  the  dlivions  eciUKiniy  of  haxiiiL;'  such  a  I'un- 
ner  in  a  one-unit  nii^l  wliere  the  load  is  nut  constant 
(and  there  are  a  few  i'n,ij;ineers  for  h\dro-eleitric  ojier- 
atiuij  companies  who  hclieve  that  well  sustaineil  ctliciency 
is  always  more  im|)()rtant  than  a  hij;h  i)eak  no  matter 
liow  good  the  load  factor)  such  a  lle.\il)lc  desij^n  is  well 
adapted  I'or  service  wliere  overload  capacity  is  needed. 
Few  men  and  too  lew  engineers  realize  that  a  hydraulic 
turhine  can  have  ovt'rload  ca])aeity — thinking  ])crhaps 
that  a  good  turl)ine  necessarily  has  to  he  operated  at  lull 
gate  for  normal  power.  '"Full-gate"  today  is  somewhat 
of  an  arhitrary  position  and  there  can  he  a  wider  o|)en- 
ing  than  required  for  maximum  clliciency  and  noi'Uial 
capacity,  the  added  power  at  higher  openings  being  the 
overload  cai)acity.  Uj)  to  now  serious  computations  of 
performance  of  a  turhine  selected  for  large  overload 
capacity  have  been  attempted  only  by  a  few  specialists. 
Now  power  to  do  this  is  at  any  engineer's  disposal,  as 
illustrated  in  the  Ilorton-Ponieroy  article,  and  better 
still  overload  perfonnance  is  visualiy.ed  in  the  diagrams 
presented. 

:♦: 

Texas  would  be  a  rich  field  for  engineers,  contractors 
and  supplymen  this  year  if  its  State  Board  of  Health 
were  to  undertake  and  succeed  in  the  lit*eral  enforcement 
of  the  drastic  anti-stream-pollution  law  printed  elsewhere 
in  this  issue.  The  sweeping  provisions  of  the  law  ap- 
])arently  contemplate  that  all  sewage  in  Texas,  except 
on  tidal  streams,  must  he  treated  to  a  high  degree  by  Jan. 
1,  1917.  Failure  to  see  that  this  is  done  renders  indi- 
viduals, directors  of  corporations  and  members  of  muni- 
cipal governing  bodies  liable  to  cumulative  fines,  in- 
junction and,  if  the  injunction  be  not  olieyed,  then  to 
punishment  for  contempt  of  court. 

On  the  face  of  the  statute  there  is  little  chance  to 
escape  from  the  mandatory  provisions  of  the  law  to  cease 
])olluting  water  used  for  "farm,  live-stock,  drinking  and 
domestic  purposes."  The  only  hope  of  warding  off  the 
necessity  of  treating  all  sewage  so  as  to  bring  it  to  a 
drinking-water  standard  is  (1)  the  chance  for  litigation 
over  the  meaning  of  "pollution"  and  over  the  reasonable- 
ness of  the  act  and  (2)  that  the  enforcement  of  the  law 
is  left  to  the  State  Board  of  Health,  which  obviously 
must  exercise  discretion  in  its  efforts  at  enforcement — 
all  the  more  so  because  the  law  provides  for  only  a  single 
inspector  of  pollution.  There  is  evidence  that  the  board 
and  its  sanitary  engineer  are  going  slow  in  the  enforce- 
ment of  the'  law,  but  it  seems  to  be  a  serious  error  to 
pass  legislation  so  drastic  that  those  responsible  for  its 
enforcement  virtually  have  to  suspend  it  entirely  as  re- 
gards many  cities  and  largely  as  regards  all. 

Since  so  much  discretion  must  be  used  in  violation  of 
the  law,  how  much  better  it  would  have  been  to  have 


;'l\cn     llie     liuMnl     explnit     power     to    eom|iel     the    crcclidii 

of   sewage-treatment    works    wiierever   their    necessity    Ih 
dictated    hy   tlie    interests  of    |)nl)lic   health    or   tiie   )»re- 

\enlion  of  |)id)lie  nuisance,  the  iharaeter  of  each  plant 
and  its  etlicient  operation  to  he  within  the  control  of 
the  lioar<l.  .\t  llie  same  lime  the  board  if  it  now  lackH 
it,  as  is  hkely  should  have  been  <-harge(l  with  the  far  ( 
more  important  |)ower  and  duty  of  seeing  that  every 
muniripidily  or  conipiinv  in  the  state  supplying  water 
rurnishes  nothing  but   watei-  that  is  hygienically  safe. 

houbtless  many  Texas  cities  will,  s])urre(I  on  hy  the 
law  in  question,  establish  .some  sort  of  sewage-treatment 
works — ami  operate  them  shiftlessly — when  the  .same  ' 
money  niiglit  be  better  sjtent  I'or  sonu!  public  works  or 
ser\i(e  having  a  I'ar  more  direct  bearing  upon  public 
health. 

The  Texas  Streain-i'ollulion  Act  is  commendable  in 
that  it  shows  a  desire  to  ))rotect  the  public  health.  It 
is  unfortunate  through  betraying  an  ignorance  of  the 
fundamentals  of  sanitary  science  and  sound  public  pol- 
icy— and  (d'  knowing  how  to  make  a  dollar  contribute 
most  to  the  lu-oteetion  of  life  and  health. 
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While  on  the  face  of  the  returns  the  most  important 
feature  of  the  extensive  concrete  floor  tests  at  Seattle, 
noted  on  another  page,  is  the  superior  residual  strength 
of  the  girder  and  slab  Hoor  as  compared  with  the  fiat- 
slab,  or  at  least  a  greater  margin  of  safety  in  the  former 
under  current  design  methods,  one  should  not  overlook 
the  less  obtrusive  but  equally  important  excuses  for  the 
potential  failure  of  the  nmshroom  floor. 

One  of  these  excuses,  the  claim  that  the  slab  did  not 
set  up  on  account  of  cold  weather,  is  not  sufficiently  an- 
swered in  the  report.  The  four-way  slab  was  poured  in 
December  and  tested  in  April,  and  the  mean  temperature 
of  the  period  was  about  45°  F.  The  other  two  floors  were 
made  and  tested  in  warm  weather.  Concrete  11. "3  days 
old  may  reach  a  fair  proportion  of  its  final  strength  under 
such  conditions,  but  the  burden  of  proof  is  on  those  who 
claim  that  it  does  and  in  the  report  the  testers  show  no 
figures  proving  the  integrity  of  the  concrete  itself.  Con- 
crete cylinders  cu,t  from  the  floors  approximate  the 
strength  of  those  cast  separately,  but  data  as  to  the  time 
of  cutting  or  manner  of  storage  in  curing  are  not  given. 

In  this  first  excuse  the  designer  of  the  floor  has  the 
better  of  the  argument,  unless  more  is  known  of  the  con- 
crete than  appears  in  the  report.  Had  such  a  building 
collapsed,  can  one  doubt  that  the  investigators  would  have 
brought  up  the  time-worn  cry  of  frozen  concrete? 

The  second  excuse  is  that  the  steel  was  grievously  mis- 
placed in  construction,  and  unexpected  loads  thereby 
thrown  on  the  steel  and  concrete.  This* is  a  mo.«t  un- 
fortunate argument  to  be  made  by  one  engaged  in  the 
commercial  promotion  of  concrete  buildings.  If  this 
system  of  design  is  so  delicate  that  construction  errors 
made  by  skilled  if  not  expert  workmen,  foremen,  and  en- 
gineers, honestly  endeavoring  to  follow  design,  can  cut 
in  half  a  computed  strength,  the  design  is  obviously  not 
proper  for  engineering  construction. 

Entirely  aside  from  these  criticisms,  the  Seattle  tests 
contain  much  that  should  interest  the  Joint  Committee 
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which  is  now  hihofing  on  tlic  Ihif-slah  iirohlcni.  The 
foui'-way  test  toii(irins  sumc  ,t;eiu'rally  hehl  doubts  as  to 
certain  mathoniatical  fjyninaslics ;  the  two-way  test,  while 
certifying  the  main  points  of  its  design,  eni])hasizes  the 
dangers  of  wall  colunni  eccentricity,  and  the  Ijeani-and- 
girder  test,  as  Mr.  Hooker  so  well  points  out,  shows  how 
much  of  the  strength  of  such  structures  is  due  to  factors 
not  considered  in  design. 

For  many  years  the  eiglit-liour  day  has  been  the  slogan 
of  leaders  in  tiie  labor  movement.  They  succeeded  years 
ago  in  establishing  the  eiglit-hour  day  in  nearly  all 
Federal  Government,  state,  and  municipal  work,  but,  up 
to  a  year  ago,  they  have  liad  little  success  in  securing 
the  adoption  of  the  eight-hour  day  in  industries  carried 
on  by  private  enterprise.  The  enormous  demand  for 
labor  during  the  past  year,  however,  and  the  cutting  off 
of  the  supply  of  immigrant  labor  from  Europe  have  given 
the  labor  leaders  their  long  desired  oii])ortunity.  More 
progress  has  been  made  in  securing  the  eight-hour  day 
in  the  past  year  than  in  the  preceding  quarter  century. 

In  tlie  machinery  trade,  it  is  stated  by  a  writer  in  the 
Survey,  that  wliereas  on  Jan.  1,  1915,  only  7,000 
members  of  tlie  International  Association  of  Machinists 
were  working  eight  hours,  on  Jan.  1,  1916,  no  less  than 
60,000  were  working  eight  lunirs.  In  the  shops  of 
Springfield  and  in  Bridgeport,  two  of  the  most  impor- 
tant centers  of  macliinery  manufacture  in  Ne.w  England, 
the  eight-hour  day  has  been  adopted  during  the  past 
year.  If  it  continues  there,  Worcester  and  Providence 
will  have  to  follow  the  example  or  lose  many  of  their 
best  workmen. 

In  the  anthracite  mining  industry  an  agreement 
reached  on  Apr.  29,  between  the  leaders  of  the  United 
Mine  Workers  and  the  coal  operators,  establishes  the 
eight-hour  day  for  110,000  workers  in  the  anthracite 
coal  fields,  with  an  increase  in  wages  amounting,  ac- 
cording to  the  claims  of  President  White  of  the  United 
Mine  Workers,  to  at  least  $10,000,000  per  annum. 

The  burden  of  this  wage  increase  to  the  miners  is 
to  be  borne  by  the  consumers,  with  something  added, 
apparently,  for  good  measure!  The  Philadel))]iia  & 
Reading  Coal  and  Iron  Co.  on  jVIay  9  announced  advances 
in  the  wholesale  prices  of  coal  amounting  to  40c.  per 
ton  for  stove,  50c.  for  pea,  15c.  for  egg,  20c.  for  chest- 
nut, and  20e.  for  buckwheat.  If  President  White's 
claim  is  correct  that  the  advance  in  wages  in  the  an- 
thracite fields  will  amount  to  $10,000,000  and  Die  annual 
production  of  anthracite  is  assumed  at  80,000,000  tons, 
it  would  appear  that  an  average  increase  of  121/2^'.  per 
ton  in  the  selling  price  of  coal  would  be  a  sufficient 
advance  to  transfer  the  wage  increase  to  the  consumer. 
Coincident  with  the  announcement  of  the  advancement  in 
price,  there  came  a  statement  that  the  Attorney  General 
of  the  United  States  has  requested  the  Fedral  Trade 
Commission  to  make  an  investigation  and  determine 
whether  the  increase  in  coal  prices  is  warranted. 

It  should  be  noted  that  by  no  means  all  the  efforts 
to  secure  the  eight-hour  day  are  successful.  A  notable 
illustration  to  the  contrary  is  the  recent  strike  in  the 
Westinghouse  Electric  Co.,  where  the  employees  returned 
to  work  on  ]\Iay  8  as  a  result  of  the  announcement  by 
President  Herr  that  all   thns(>   partici|iating   further   in 


I  lie  sti'ikc  would  be  excluded  from  tiie  company's  ])ension 
and  Ijenefit  system.  A  factor  in  the  ending  of  the  strike 
was  doubtless  the  very  high  wages  which  many  of  the 
piece  workers  on  munition  production  have  been  mak- 
ing, and  which  they  were  not  anxious  to  reduce  by  the 
adoi)tion   of  tiie  eiglit-lioiir  day. 

The  most  important  of  all  the  demands  fur  an  eight- 
hour  (lay  is  that  made  by  the  railway  trainmen  of  the 
United  States  numliering  over  100,000.  Their  demand 
is  that  the  daily  wage  rate  shall  remain  as  at  present 
and  that  time  and  a  half  shall  be  paid  for  all  time  over 
eight  hours.  Representatives  of  the  trainmen's  brother- 
hoods and  of  the  railway  companies  are  soon  to  meet  in 
joint  conference  in  New  York  City  and  endeavor  to 
reach  a  basis  of  agreement.  The  Commercial  and  Finan- 
cial Chronicle  of  New  York,  in  a  recent  review  of  tlie 
situation,  declares  that  the  railway  companies  by  yielding 
to  the  employees'  demand  that  the  railways  shall  deal  with 
the  employees  collectively,  instead  of  a  company  deal- 
ing with  its  o\\^n  employees,  have  practically  surrendered 
to  the  trainmen  in  advance.     It  says: 

The  railroads  have  delivered  themselves  bound  hand  and 
foot  into  the  control  of  these  labor  organizations.  Disagree- 
ment now  means  inevitably  a  general  strike  and  a  complete 
suspension  of  transportation  facilities.  That  would  be  a 
catastrophe  of  such  frightful  dimensions  and  such  paralyz- 
ing effect  that  the  railroads  could  not  afford  to  let  it  occur 
and  the  public-would  most  decidedly  not  allow  it  to  occur. 

An  estimate  has  been  published  that  llic  cost  to  the 
railways  of  the  United  States  of  granting  the  demands 
of  the  trainmen  will  bo  $100,000,000  a  year.  There  are 
some  ;J00,000  employees  in  freight  train  service  who 
would  be  affected  by  such  a  change  to  the  extent  of  add- 
ing 50%  to  their  hourly  wages  every  day  after  they  had 
worked  eight  hours.  It  is  obvious  that  without  a  whole- 
sale change  in  division  points  and  length  of  runs,  which 
it  would  take  years  to  accomplish,  it  will  be  impossible 
for  the  railways  to  materially  change  the  length  of 
working  day  of  freight  trainmen.  In  1914  the  average 
daily  earnings  of  enginemen  were  $5.27;  of  firemen, 
$3.24;  of  conductors,  $4.49;  of  other  trainmen,  $.3.10. 
A  rough  estimate  based  on  these  figures  shows  that  the 
estimate  of  $100,000,000  above  noted  is  not  extravagant. 

It  will  be  impossible  to  grant  such  high  rates  of  com- 
pensation and  short  working  days  for  trainmen  without 
doing  something  for  other  classes  of  railway  employees 
whose  wages  are  at  present  much  below  tho.se  paid  to 
trainmen  for  equal  service  and  responsibility.  The  aver- 
age wage  of  railway  trackmen  for  example  is  only  $1.59, 
taking  the  average  of  the  whole  country,  and  section  fore- 
men receive  only  $2.21.  Within  the  past  year  the  de- 
mand for  ordinary  labor  for  work  on  contract  jobs,  on 
farms,  in  mines  and  in  factories  have  compelled  the 
railways  in  many  parts  of  the  country  to  raise  the  wages 
of  section  men  in  order  to  hold  their  forces. 

It  is  of  interest  in  this  connection  to  note  that  the 
entire  net  earnings  of  all  the  railways  of  the  United 
States  in  1914  available  for  the  payment  of  dividends 
and  for  improvements  and  extensions  was  only  $287,000,- 
000  in  round  numbers.  The  payment  of  $100,000,000 
in  increased  wages  to  trainmen,  therefore,  would  require 
over  one-third  of  the  present  ])rofits  of  the  railway  com- 
panies. If  such  a  reduction  in  railway  earnings  takes 
place,  it  will  most  .seriously  handicap  the  railway  com- 
panies in  obtaining  new  capital.  On  the  other  hand  the 
congestion  of  traffic  of  the  past  few  months  has  demon- 
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."itriitcil  \u>w  ox'iitiiil  it  is  Ihiil  liiilwnv  imlil  -hall  lir 
iiiiiiiitaiiu'il  so  lliat  llic  niilwiiys  miii\  \>r  aMc  In  niiikc 
(III'  I'lirtlicr  liirj;!'  iiivcstmcnts  ncccssarN  In  im  icasr  their 
capncity.  'I'hc  proiialiilKics  arc.  thcnriirc,  Ihal  Ihi'  Irain 
iiu'irs  (li-maiids  will  he  ^'raiitril  ami  (he  |iiililic  will  lia\r 
to  pay  flic  hill  in  an  increase  in  railway  rales. 

'I'liere  is  no  room  for  dmihl  llial  jMihlie  (ipiniim  Imhls 
a  very  liiirereiil  allilmle  Inwaiij  Ihe  eiLihl  hmir  wdrk 
(lay  from  tiiat  wliieli  was  held  a  (piarler  eeiiliii'y  aiin.  One 
finds  many  men  nowadays  nnl  ahme  anuiML;  wdrkmen  and 
tlii'ir  leaders,  l)nt  amonjf  llie  ieailei's  in  iirnfessinnal  and 
hnsint'ss  life  and  those  directly  in  eharjrc  nl'  lahnr  wliu 
(K'elaiv  that  nnder  modi>rn  factory  pr(idn<li()n  with  hij;li 
spcod  niaehinerv  and  its  re(|nirenienls,  S  hdurs'  work  in 
;:^l  is  as  ionu  a  woi^kinji'  day  as  the  ascrajic  man  can 
iMuhire  without  early  hreakdown.  Many  (inns  en'ja<j;ed 
in  industries  where  ])rofits  are  laruc  have  vohmtarily 
ostahlished  th(>  eiuiit-hour  day.  Mxainples  ai'e  tiie  {''ord 
^lotor  Co..  the  Heminj;ton  'ry])ewrilei'  Co.,  the  N'ietor 
Talkinjj  .Macin'ne  Co.  On  the  other  Jiand,  in  a  stiietly 
eom])etitive  industry  it  is  practically  imjiossihle  for  one 
firm  to  establish  the  eijiht-hour  day  if  competin^^  con- 
cerns ecpially  well  ecjuiiiped  and  well  manajied  are  work- 
ing ton  hours.  The  estahli.shment  of  the  eijiflit-liour  day, 
therefore,  in  such  industries  is  dependent  on  the  exist- 
ence of  a  hibor  union  strong  enough  to  eontrol  o])era- 
tions  in  the  entire  industry,  so  that  all  competing  firms 
have  to  purchase  their  labor  on  the  same  basis. 

There  are  other  industries,  however,  where  the  work  is 
dependent  on  the  WTatlier  or  the  seasons,  in  which  no 
defense  of  the  eight-hour  day  can  be  made  and  no  demand 
exists  for  its  establishment.  The  farmer  must  work 
long  hours  when  it  is  time  to  plant  and  gather  his  crops, 
or  suffer  heavy  loss;  and  he  can  take  his  rest  at  slack 
seasons  and  on  rainy  days.  There  is  a  great  deal  of 
construction  work,  such  as  spreading  bituminous  oils 
in  road  construction,  for  example,  which  can  be  done 
only  in  favorable  weather,  where  the  limitations  of  an 
eight-hour  day  may  constitute  a  real  hardship  to  the  in- 
dustry and  to  the  workers. 

That  the  general  extcjision  of  the  eight-liour  work  day 
will  have  far  reaching  effects  goes  without  saying.  The 
first  and  most  obvious  effect  is  an  increase  in  the  cost 
of  living.  Higher  piices  for  coal,  higher  rates  for  trans- 
portation, higher  taxes  because  of  the  eight-hour  workers 
in  government  employ  are  typical  of  the  result  in  all 
industries.  Of  course,  in  any  industry  where  work  is 
so  intense  that  a  man  can  produce  as  nuich  in  an  eight- 
hour  day  as  in  a  ten-hour  day  there  will  be  no  increase 
in  production  costs. 

The  real  test  of  the  eight-hour  day  will  come  when  it 
meets  international  competition.  The  United  States 
must  hold  its  foreign  markets  to  keep  its  factories  busy 
and  its  workmen  employed.  Sooner  or  later  it  must  sell 
its  goods  again  in  competition  with  the  factories  of 
Europe.  The  puzzle  is  to  know  what  condition  these 
foreign  competitors  will  be  in  after  the  war.  Were  they 
as  well  equipped  as  they  were  two  years  ago,  the  United 
States  would  have  little  chance  in  the  competition  ex- 
cept in  certain  lines  wdiere  it  has  great  natural  advantage. 

Certain  conditions  will  handicap  the  foreign  manufac- 
turer after  the  war.  Labor  will  be  scarce  and  production 
of  all  sorts  will  be  under  the  heavy  handicap  of  enor- 
mous taxation  made  necessary  by  the  war  debts.  On 
the  other  hand,  the  purchasing  power  of  Europe,  as  a 


le-ull  (if  war'.-  ilnp(neri^llhll■nl.  will  ine\ilalil\  In'  ;;reallv 
iiMpaired  ami  (lie  surplus  pi'oduetion  available  for  export 
may  sucin  be  as  great  as  bcfoi-e  the  war. 

According  to  tlu'  best  opinion  of  economists  W(!  can- 
not long  maintain  the  arlilicially  hij,di  scale  of  priccH 
for  materials  and  for  labor  which  now  pre\ail  because 
I'lnrope  is  lioirowin;;  moin'y  to  spend  like  water.  A 
merchant  may  prosper  amazingly  from  the  custom  of 
patrons  who  are  spending  borrowed  money;  but  wlien 
tlie\'  slop  borrowing  and  become  his  competitors  tliere 
is  a  diU'ei-ent  story.  The  liiLib  wa;^cs  and  sIku'I  liours 
establislied   in    IIIKJ  may  not  all   be  permanent. 


Ujj)  Well  nira  Test 

Nearly  all  of  the  Mississijipi  lii\('r  levees  are  simple 
earth  embankments  built  with  mules  and  scra|)ers  with 
methods  hardly  iin|>roved  in  Ihe  thirty-odd  years  of  such 
work,  i'^iguies  of  cost  have  necessarily  varied  witii  time 
and  location,  l)ul  a  fair  average  is  that  on  the  Lower 
Yiv/AH)  district,  where  in  ."50  years  some  2(5  million  cubic 
yanls  of  le\ces  wei-c  placed  at  an  average  cost  of  ISc. 
])er  cu.y<l.  In  times  of  emergency,  as  noted  by  Jfajor 
Slattery  on  anotlicr  page,  this  cost  was  a])t  to  jump  to 
25  to  35c.  per  yd.  Under  such  conditions  it  was  but 
iiatural  that  those  in  charge  of  the  Mississippi  work 
should  turn  to  mechanical  devices,  es])ecialiy  as  the  field 
of  earth  moving  has  developed  so  I'emarkahly  in  the  past 
I'vw  years. 

Tn  Major  Slattery's  article  tlie  first  results  of  this  move  M 
toward  modern  methods  are  outlined.  The  results  are 
most  satisfactory  aiul  the  prospects  of  developing  efficient 
machines  most  encouraging.  Costs  as  low  as  Xc.  per 
cu.yd.  have  been  made  and  the  prospective  average  seems 
to  be  from  8  to  14c.  per  yd.  If  the  Hum])hreys  bill, 
which  passed  the  House  last  week  with  a  total  appropria- 
tion of  $45,000,000  (plus  a  half  of  that  sum  imposed 
upon  the  States  and  levee  districts),  passes  the  Senate 
and  receives  the  President's  approval  the  building  and 
enlarging  of  levees  will  increase  beyond  all  previous 
expectations.  The  added  protection  made  possible  by  the 
lowered  cost  of  machine  buildings  makes  imperative  the 
further  application  of  such  methods  and  the  discarding 
of  the  primitive  horse  and  man  labor,  particularly  if  the 
modern  way  makes  equally  good  levees. 

The  world's  wisdom  is  sure  to  be  increased  if  a  bill 
proposed  to  the  legislature  of  ]\Iassachusetts  goes 
through.     The  bill  reads  : 

Resolved,  The  Public  .Service  Commission  is  hereby  directed 
to  investigate  the  relations  existing  between  railroad.s  and 
railways  in  this  commonwealth;  how  the  facilities  of  each 
may  be  changed,  to  the  end  that  there  may  be  cooperation 
between  the  railroads  and  railways  in  the  transportation  of 
passengers  and  freight,  and  report  their  findings  to  the  next 
general  court  on  or  before  Jan.   15,   1917. 

The  relation  between  "railroad"  and  "railway"  has 
been  a  mystery  these  many  years.  This  much  is  known: 
They  have  been  the  faithful  gold-dust  twins  of  la\\7ers 
connected  with  transportation  matters  and  have  cooper- 
ated very  well  indeed,  as  Tweedledum  and  Tweedledee. 
Therefore,  the  proposed  law  is  quite  unnecessary  in  so  j 
far  as  it  seeks  to  procure  cooperation.  I 

Or  is  it  possible  that  the  l)ill  refers  to  a  steam  Tweedle- 
dum and  an  electric  Tweedledee  ? 
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success  ana  JSiagaiiaees'aEa^ 

Sir — Tlie  writers  of  the  various  letters  in  your  issue 
of  May  11,  in  regard  to  tlie  qualifications  for  success 
in  engineering,  all  seem  to  lose  sight  of  the  fact  that  the 
object  of  this  inqury,  as  I  have  understood  it  from  the 
statement  made  by  Professor  Mann  at  the  last  annual 
meeting  of  the  American  Society  of  Civil  Engineers,  is 
to  detennine  the  best  method  of  educating  engineers, 
and,  while  it  may  bo  true  that  the  qualifications  named 
are  in  the  order  of  their  importance  those  most  necessary 
for  the  successful  engineer,  it  does  not  seem  to  me  that 
they  are  the  qualifications  which  can  be  expected  from 
the  engineering  student,  or  even  graduate. 

Character  and  integrity  should  be  taken  as  a  matter  of 
course,  but  character  is  not  formed  without  experience. 
Efficiency,  judgment,  perspective,  understanding  of  men, 
and  executive  ability  can  only  come  from  experience,  and 
cannot  be  taught  in  any  engineering  school. 

I  think  we  are  losing  sight  of  the  fact  that  our  engi- 
neering schools  should  above  all  things  else  ground  the 
students  in  the  principles  of  engineering,  and  while  they 
should  be  informed  that  the  other  qualifications  are  nec- 
essary to  their  future  success  in  their  profession,  they 
should  also  have  a  full  comprehension  that  without  a 
complete  and  full  knowledge  of  technical  principles  they 
cannot  hope  to  succeed.  This  point  of  view  was  pointed 
out  by  me  to  Professor  Mann,  but  apparently  had  no  in- 
fluen(te  in  the  composition  of  the  second  circular  which 
was  sent  out.  But  it  does  seem  to  me  that  this  is  a 
point  of  view  which  those  responsible  for  the  education 
of  engineers  should  have  in  mind.  F.  Lavis. 

New  York,  :\Iay  13,  1916. 
'^. 


Sir — The  experiments  on  the  Miles  process  of  treating 
sewage  by  acidulation  as  carried  out  at  Boston  by  E.  S. 
Dorr  of  the  Sewer  Department  since  1911  and  more  re- 
cently by  Prof.  R.  S.  Weston  of  the  Massachusetts  In- 
stitute of  Technology,  and  described  in  Engineering  News 
of  May  11,  1910,  will  no  doubt  attract  the  attention  of 
sanitary  engineers.  The  margin  between  the  cost  of 
sludge  disposal  and  the  revenue  recoverable  from  its  val- 
uable constituents  is  not  likely  to  be  wiped  out  soon — 
perhaps  never,  in  the  average  installation.  But  it  is 
gradually  being  narrowed  so  that,  without  expecting  a 
net  profit,  unless  in  exceptional  cases,  it  is  probable  that 
there  will  be  an  increasing  number  of  treatment  plants 
where  the  cost  of  sludge  disposal  rnaij  he  appreciably  re- 
duced by  the  separation  ancl  sale  of  tlie  grease  and  fer- 
tilizing constituents.  Whether  it  will  be  is  another  mat- 
ter, for,  as  pointed  out  by  George  T.  Hammond'  in  his 
discussion  of  the  activated-sludge  problem,  the  more 
attractive  proposition  of  garbage  utilization  is  up  to  the 
present  time  neglected  in  all  but  2(i  of  our  199  cities 

'"Engineering  News."  Apr.   27,   1916,   page  799. 
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liaving  a  ijopuhition  exceeding  30,000.  But  it  is  be- 
lieved that  there  will  be  a  tendency  toward  utilization 
duo  to  advances  in  the  art  of  sludge  treatment  and  also 
to  the  enormously  increased  demand  of  late  years — even 
before  the  war — for  nitrates.  It  has  been  estimated  that 
the  m\)\)\y  of  Chile  saltpeter — the  only  supply  of  any 
magnitude  now  known — will  be  exhausted  within  50 
years,  and  althougli  the  fixation  of  atmosphei'ic  nitrogen 
may  supplant  the  natural  supplies  to  a  consideraljle  ex- 
tent, the  power  required  for  its  production  is  limited  and 
will  tend  to  appreciate  in  value  as  time  goes  on.  For 
these  reasons  it  is  believed  that  dried  sludges  high  in 
nitrates  or  ammonias  will  become  more  marketable  than 
in  the  past. 

Tlie  grease  in  many  sewages  is,  however,  by  far  tlie 
most  valuable  ingredient,  while  at  tlio  same  time  a  detri- 
ment to  the  use  of  sludge  as  a  manure,  and  in  the  re- 
covery of  this  the  Miles  process  appears  to  he  particularly 
effective.  As  indicated  by  Prof.  Weston,  there  may  be 
recovered  from  sewage  containing  51.6  p.p.m.,  430  11). 
per  million  gallons  by  the  use  of  a  ton  of  SO,,  or,  ac- 
cording to  Mr.  Dorr,  393  lb.  per  million  gallons  by  the 
use  of  1.1  tons  of  H^SO^,'  at  an  estimated  cost  of  some 
$18.  This  amounts  to  about  0.215  lb.  of  grease  per  pound 
of  SO,  or  0.178  lb.  per  pound  of  11,80^.  The  market  value 
of  the  grease  and  the  tankage  being  about  $24,  the  net 
profit  is  estimated  at  $6  per  million  gallons  of  sewage. 
The  Miles  process  is  similar  in  many  respects  to  that 
employed  for  many  years  at  Bradford,  England,-  except 
in  the  source  of  the  grease,  which  in  this  case  is  mostly 
from  wool-scouring,  and  in  its  amouHt,  which  is  440 
p.p.m.  or  8I/2  fillies  that  found  at  Boston.  At  Bradford 
2.75  short  tons  of  H._,S0^  are  used  per  million  U.  S. 
gallons,  producing  about  2,340  Ib.^  of  grease  or  0.43  lb. 
per  pound  of  ILSO^,  while  at  Boston  tliere  is  produced 
just  one  half  that  amount  or,  as  already  stated,  0.215 
lb.  per  pound  of  acid.  The  difference  is  probalily  due 
to  the  great  difl:erence  in  the  amount  of  grease  in  the 
raw  sewage. 

The  estimated  tankage  at  Boston  is  0.(18  and  af  Brail- 
ford  3.65  short  tons  per  million  U.  S.  gallons. 

The  revenue  from  the  sales  of  grease  and  tankage  at  tiie 
latter  place  amounted  to  aliout  $140,000  in  1912  or  $22.80 
per  million  U.  S.  gallons,  which  was  .something  less  than 
the  gross  cost  of  treatment. 

H.  W.  Clark  places  the  theoretical  value  of  the  fer- 
tilizing and  fatty  ingredients  of  sewage  at  from  $60  to 
$80  per  million  gallons*  and  the  ^Metropolitan  Sewerage 
Commission  oi  New  York-"'  estimated  the  theoretical  value 
of  that  city's  sewage  in  1910  as  about  $18,600,000,  all 
of  which  is  wasted.  In  England  its  value  has  been  esti- 
mated l)v  Dr.  Grossman  of  Manchester  at  over  $100,000,- 


=See  "Engineering  and  Contracting,"  Vol.  XL,  Nov.  26,  1913. 
page   601. 

•'Sixteen  to  20  long  tons  per  day  from  14  million  Imperial 
gallons.     "Sewage  Disposal,"  Kershaw,  page  l.'iO. 

<"The  Fertilizing  Value  of  Sewage  and  Sewage  Sludge," 
1914. 

■^Report,  1914,  page  349. 
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()()()  |i('r  iiiiiiimi,  iiimI  Dr.  (lillicrt  ImiwIit,  until  liitcly  also 
(if  Miiiulicslci-,  \u\^  stiitrd  "tlint  tlicrc  i.'^  an  iiliiio.'^l, 
imliniitcil  oiillook  I'oi'  |»ni|icrly  )ii('|mn'il  sewnj^c  iiiaiiurc, 
I'itlu'i'  alone  or  ii.-<  a  basis  I'oi'  liic  wniiclinicnl  <ir  aitiliciai 
IVrtiliziM's."" 

An\  nii'(ii(Ml  which  pnnniscs  to  conscrvf  cvrn  a  small 
portion  of  such  \ahi('s  slmuld  he  cncinirMuccl,  hut  past 
t'.\]H'ri('nci'  lias  not  hccn  such  as  to  create  ii|)tiinisni.  If 
till'  acid  pr(K'i's,><  is  tried  out  lui  a  lar^e  scale  at  lidstmi  it 
will  at  lortst  rurnish  infmination  of  value  to  oilier  loni- 
niuiiitics.  Its  sncces.s  here,  however,  vvnuld  nut  mean 
that  it  vv'ould  supplant  other  wcll-knnun  nielhods  to  any 
irreat  extent,  I'or  at  Boston  the  sowa^o  contains  a  larj^cr 
amount  ol'  fjrwise  than  the  avcnijio,  and  a  larj^o  volume 
can  1)0  iiandlcd  from  the  start,  utilizing  tlie  am])le  stor- 
tigo  tanks  already  built  at  Moon  T.sland.  It  is  also  prob- 
able that  in  the  yearly  operation  of  a  l'ull-.sized  plant 
the  resultinij  ellieiency  would  be  much  lower  than  in  a 
carefully  conducted  experiment  and  tJiis  dill'erence  mi<flit 
easily  wipe  out  any  anticipated  profit.  In  short,  it  is 
extremely  doubtful  if  .so  elaborate  a  treatment  of  the 
sUulije  would  ever  be  profitable  except  in  dealinfr  with 
rather  large  volumes  of  sewage  ricli  in  fatty  matters; 
but  where  the.se  conditions  occur  it  may  be  that  the 
Miles  process,  with  its  alleged  freedom  from  odor,  the 
sterility  of  the  effluent  and  the  Iiigh  stability  of  the 
sludge,  will  be  shown  to  have  suflicient  merit  for  serious 
consideration. 

Further  experience  with  its  use  at  Boston  will  bo 
looked    for  with  Interest.  Kenneth    Allen, 

Engineer  of  Sewage  Disposal,   Board  of   Estinuito. 

New  York  City,  May  15,  19 IG. 

Sir — The  editorial  entitled  "Triple  Expansion  Still 
Ahead"  in  your  issue  of  May  18  might  give  the  im- 
pression to  the  casual  reader  that  the  information  orig- 
inally supplied  regarding  the  test  of  the  De  Laval 
steam-turbine-driven  centrifugal  pump  at  the  Montreal 
low-level  pumping  station  was  intentionally  misleading. 

I  therefore  wish  to  point  out  that  the  steam  con- 
sumption used  in  figuring  the  duty  of  1G8.3  million 
was  taken  according  to  the  method  agreed  upon  by  the 
City  of  Montreal,  viz.,  the  pumping  unit  to  be  charged 
with  the  steam  actually  consumed  by  it  and  by  the  aux- 
iliaries, less  an  amount  of  steam  equivalent  to  the  heat 
imparted  to  the  boiler  feed  water  in  tlie  primary  and 
secondary  heaters. 

This  is  a  simple  and  easily  understood  basis  of  com- 
parison and  is  not  "an  impossible,  hypothetical  duty 
based  on  utilizing  the  entire  heat  in  the  steam,"  as 
asserted  by  you.  In  fact,  it  is  the  only  simple  and  sen- 
sible method  for  figuring  duty  where  partially  expanded 
steam  is  used  for  preheating,  an  operation  which,  as  has 
long  been  known,  is  an  im])rovement  upon  the  strictly 
Eankine  cycle.  George  H.  Gibson. 

Tribune"  Building,  New  York  City,  May  19,   1916. 

[It  was  not  intended  to  intimate  that  the  builders 
of  the  Montreal  unit  had  issued  the  statement  in  ques- 
tion with  any  idea  of  gilding  the  truth.  What  we  ob- 
jected to,  and  with  reason,  is  the  statement  that  the 
duty  of  a  pumping  unit  is  anything  more,  or  less,  than 

""The  Surveyor  and  Municipal  and  County  Engineer,"  Mar. 
20,   1914. 


that  (ielined  liy  the  American  Society  of  .Meciiancial 
lOngineers'  'I'est  Code.  What  the  liuililors  called  "duty" 
re(|uired  a  special  warning  tiiat  it  was  not  duty  as 
understood  by  walctr-works  engineers.  Sooner  or  later 
su(  h  a  (|ualilication  of  the  term  was  bound  to  drop  off  ami 
misuiulerstanding  to  arise.  Any  arrang(!mont  botwi-en 
the  builders  and  |)ureha,sers  of  such  nuichinery  is  proper 
tiiat  promotes  easy  adjustment  of  commercial  obligatiouH; 
hut  when  either  party  pui)licly  discu.sses  th(!  nisults  of 
their  work  tlu'  contract  terms  should  be  translated  into 
generally  accepti'd    noinenclatnro. —  lOditor.  | 

Moire  ©ira  RocIte°IFn]l]le<i3  Dams 

Sir— -The  recent  failure  of  the  lower  Otay  rock-fill  dam 
has  renewed  an  old  sulgoct  of  discussion  which  was  very 
freely  waged  in  tlie  early  ninetic's  by  the  engineering 
profession,  following  the  failure  of  the  Walnut  (Jrove 
dam  in  Arizona,  Feb.  22,  1890. 

In  this  early  discussion  the  most  generally  accepted 
conclusion  was  that  a  ])roperly  designed  rock-fill  <lam, 
constructed  of  suitable  materials  and  properly  safe- 
guarded, was  a  safe  and  satisfactory  type  and  should  be 
ado])to(l  wherever  it  could  be  used  with  commercial 
economy. 

On  July  7,  1890,  the  writer  as  consulting  engineer  of 
the  Escondido  Irrigation  District  made  a  report  advising 
as  one  of  the  necessary  features  of  the  proposed  works  the 
construction  of  a  rock-fill  dam  at  the  point  where  it  was 
later  built.  This  proposed  type  of  dam  raised  a  local 
tempest,  as  the  Arizona  disa.ster  was  fresh  in  the  minds  of 
the  district  residents.  To  a  great  degree  and  largely 
through  the  presentation  of  an  analysis  of  the  resistance 
of  the  Walnut  Grove  dam  when  subjected  to  a  heavy 
overflow  for  which  it  was  not  designed  the  writer  success- 
fully satisfied  criticism  and  objections. 

The  original  design  of  the  Escondido  rock-fill  dam 
provided  for  a  top  elevation  110  ft.  above  bedrock  and  a 
top  width  of  10  ft.,  with  a  coefficient  against  sliding  of 
3.5 ;  it  provided  also  an  overflow  weir  at  an  elevation 
of  102  ft.  above  bedrock,  located  in  a  saddle  remote  from 
the  dam. 

The  plans  called  for  hand-  and  derrick-placed  rock  in 
both  faces — the  upper  face  20  ft.  thick  at  the  bottom  and 
10  ft.  thick  at  the  top,  the  lower  28  ft.  thick  at  the  bottom 
and  5  ft.  at  the  top.  The  core  was  to  be  of  loose  rock  | 
free  from  earth,  sand,  gravel  and  spalls.  The  upper  face  f 
was  to  be  covered  with  concrete  thoroughly  anchored 
into  the  rubble. 

The  present  dam  was  completed  five  years  later  with 
the  following  changes  from  the  original  plans:  The 
height  was  reduced  to  76  ft.,  the  upper  face  was  planked, 
the  lower  slope  was  flattened  in  its  lower  half,  and  all 
rock  was  dumped  loosely  in  place,  excepting  for  a  lO-ft 
facing  of  hand  rubble  on  the  upstream  side.  The  over- 
flow weir  was  placed  at  the  north  end  of  the  dam  and 
constructed  as  a  canal  20  ft.  wide  and  5  ft.  deep. 

The  writer  was  not  in  charge  of  construction,  but  has 
always  considered  the  principal  element  of  danger  in  the 
revised  plans  to  be  found  in  the  restricted  spillway  <tf 
waste  weir. 

During  the  recent  storms  this  dam  was  overtopped  fof 
some  6  hr.  with  an  overflow  sheet  of  water  said  to  haTB     ■ 
had  a  depth  of  2  in.  at  the  abutments  and  a  greater  depth    ; 
at  the  center  of  the  structure,  where  for  some  60  ft.  the 
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deptli  was  in  excess  of  \2  in.  The  i()c-i<-fill  settled  at  some 
points  as  much  as  1  ft.  and  a  small  quantity  of  rock  on 
the  lower  face  was  displaced.  That  this  structure  is  now 
standing  is  due  solely  to  the  fact  that  the  body  of  the 
dam  was  composed  of  large  rock  with  maximum  voids 
free  from  spalls,  gravel,  sand  and  earth. 

It  is  reported  that  the  owners  of  the  Escondido  reser- 
voir will  soon  build  the  dam  to  the  elevation  of  the  origi- 
nal design  and  take  advantage  of  the  low  saddle  in  the 
watershed  line  to  construct  a  long  and  safe  waste  or 
overflow  weir. 

The  writer  is  not  surprised  that  the  Lower  Otay  dam 
failed  immediately  the  lake  level  overtopped  the  structure, 
and  he  further  believes  that  a  failure  with  the  water 
level  at  the  spillway  elevation  would  at  least  have  l)een 
logical. 

No   rock-fill    dam    haviny-   a   cross-section    within    the 


Eyewitnesses  of  the  O-hr.  overflow  of  the  Escondido 
dam  state  that  at  the  time  of  maximum  overflow  all  water 
was  al)sori)ed  l)y  the  voids  of  the  mass  within  a  few  feet  of 
the  top  of  the  dam  and  only  appeared  again  at  the  base 
of  the  structure,  where  it  left  th(i  rock-fill  without  pro- 
ducing erosive  action. 

In  further  support  of  the  principle  that  rock-fill  dams 
jiever  should  be  used  as  overflow  weirs  the  writer  desires 
to  call  the  attention  of  engineers  to  the  monumental  fail- 
ures that  may  be  found  in  many  of  the  mountain  canons 
of  western  America.  These  colossal  dikes,  or  "hog's 
backs,"  of  broken  rocks  which  in  past  geological  times 
have  slid  into  the  cafions  from  the  adjacent  mountain 
mass  have  completely  dammed  the  canons  and  created 
lakes  or  reservoirs,  in  some  cases  hundreds  of  feet  in 
depth;  but  in  every  case,  so  far  as  the  writer  has  observed, 
these  "natural  rock-fill  dams"  have  been  cut  through  Ijy 
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limits  of  commercial  investment  would  possess  inertia 
ufticient  to  withstand  for  any  great  length  of  time  an 
verflow  volume  of  water  which  could  not  readily  escape 
tlirough  the  voids  of  the  structure.  Even  with  open  voids 
I  he  structure  would  quickly  fail,  by  erosive  action  of  the 
water,  if  the  overflow  volume  exceeded  the  absorption 
<apacity  of  the  rock-fill. 

It  is  well  to  remember  that  disintegration  of  the  rock 
mass  in  this  type  of  dam  is  constantly  at  work,  with  the 
1  csult  that  settlements  and  readjustments  of,  and  within, 
the  mass  produce  a  tendency  of  the  whole  structure  to 
slide  downstream,  when  subjected  to  the  increasing  thrust 
produced  by  the  rapidly  rising  reservoir  waters. 

From  an  examination  of  photographs  representing  the 

jirogress  of  M'ork  during  the  construction  of  the  dam  one 

gets  a  strong  suggestion  that  too  much  fine  material  was 

allowed  within  the  structure.     This  fine  material  coupled 

with  the  jiroduct  of  disintegration  would  largely  reduce 

the  voids  in  the  mass  and  constitute  a  menace  needing 

jOnly  a  comparatively  small  quantity  of  water  in  the  lower 

^alf  of  the  dam  to  produce  "blowouts"  of  such  magnitude 

to  result  in  immediate  destruction. 

It  is  evident  that  the  readjustments  within  this  dam, 

previously  described,  were  sudicient  to  shear  the  thin 

imposite  "plate-metal  and  2-ft.  concrete"  core  wall  and, 

irther,  that  the  leakage  through  the  fractured  core  wall 

lickly  saturated  the  rock  mass  below  and  produced  the 

bmplete  failure  of  the  structure. 


overflow  water  and  have  failed  as  dams,  notwithstanding 
the  fact  that  in  cross-section  they  were  many  times  more 
conservative  than  any  artificial  structure  yet  erected. 

The  lessons  to  be  learned  from  the  recent  action  of 
these  two  California  rock-fill  dams  are  of  great  value  to 
engineers  and  may  be  briefly  stated  as  follows: 

liock-fiU  dams  shoiild  never  be  constructed  unless  sup- 
plemented by  the  liberal  use  of  "waste  weirs"  to  insure 
against  the  overtopping  of  the  structure. 

Only  hard,  durable,  crystalline  rock,  in  large  pieces, 
free  from  spalls  and  other  fine  materials,  should  be 
allowed  in  these  dams. 

These  structures  should  be  designed  with  a  coefficient 
against  sliding  of  not  less  than  3.5  and  with  a  core  wall 
at  or  near  the  upstream  face  of  the  dam. 

Los  Angeles,  Calif.,  Apr.  1,  191G.  F.  E.  Tr.vsk. 

A  Scenic  Automobile  Hlgrhway  to  the  top  of  Mt.  Whitney  is 
the  ambitious  scheme  of  the  Board  of  Supervisors  of  Kern 
County,  California,  which  recently  adopted  resolutions  asking 
the  Board  of  Supervisors  of  Los  Angeles  County  and  the  Auto- 
mobile Club  of  Southern  California  to  coiiperate  in  asking  the 
assistance  of  the  Federal  C.overnment  to  that  end.  Mt.  Whit- 
ney is  th<>  highest  mountain  peak  in  California,  its  top  being 
at  14, SOI  ft.  above  sea  level.  The  length  of  the  proposed  high- 
way from  IJakersfleld  is  150  mi.  Kern  County  agrees  to  put 
the  present  road  from  Bakersfleld  to  Weldon  in  good  condi- 
tion, provided  the  Federal  Government  will  construct  the 
remaining  75  mi.  of  road  from  the  town  of  Weldon  to  the 
summit  of  Mt.  AVhItney.  This  portion  of  the  road,  which  Is 
estimated  to  cost  $343,000,  will  lie  within  the  Sequoia  National 
Forest  Reserve. 
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SVAOI'SIS — Orcr  l.dOO.OUO  s<i.fl.  of  J-iii.  ron- 
crelv  /irr/iroufin</  ai>jdieil  to  stcvlworlk  of  the  (I mini 
Cenlral  Tcnuimd  ul  j\i'n<  I'orh'  iritli  ccmciil  ;/ini. 
ncftullinti  iiiorlar  hard  and  cjjcclh'r.  CosI  lotrcr 
llidii   III!  Iitliiil  jildcimi. 

The  tracks  in  tlie  (iraml  Cenlral  'I'cniiiiial  at  .New 
York  City  are  on  two  levels.  Tlu;  upper  level  is  carried 
on  a  steel  and  eonoreto  structure,  the  general  design  of 
which  is  shown  in  the  i)hotographs.  The  concrete  jack 
arches  were  huilt  heforo  tiic  fireijroofing  work  was  started, 
so  the  operating  tracks  on  the  ui)])er  level  could  he  laid. 
This  left  the  sotlits  of  the  stringers,  the  lower  part  of 
the  girders,  brackets  and  columns  to  ))e  protected  later 
by  fireproofing. 

A  minimum  thickness  of  2  in.  of  fireproofing  was  re- 
quired, and  it  was  important  that  the  fireproofing  adiiere 
closely  to  the  steel  to  protect  it  from  moisture  and  rust- 
ing as  well  as  from  fire.  The  cement  gun  was  chosen 
to  do  the  work,  whicli  was  started  in  1911  and  is  still 
continuing.  U])  to  dale  about  1,000,000  sq.ft.  of  sur- 
facing has  been  applied. 

After  the  steelwork  was  cleaned  and  repainted  wire 
lath  was  placed  about  1  in.  from  the  metal.  This  lath 
was  made  up  of  Clinton  electrically  welded  cloth  of  No. 
12  wire,  2x^-in.  me.sli  and  galvanized.  The  cloth  was 
tied  to  %-in.  rods,  which  in  turn  were  fastened  to  the 
structure.  On  the  bottoms  of  girders  the  rods  were  bent 
over  the  flanges ;  on  the  sides  of  girders  and  brackets  the 
rods  were  passed  through  boles  in  the  stiffeners  and  tied 
between  with  No.  (i  wire  through  holes  punched  in  the 
web  of  the  girders.  The  rods  were  spaced  from  12  to  15 
in.  apart. 

The  cement  guns  are  mounted  on  a  low  push-ear  so 
that  the  door  by  which  they  are  charged  comes  just  above 
the  floor  of  a  fiat-car.  This  push-car  is  placed  next  to 
a  standard  flat-car  on  which  is  a  shaking  screen.  The 
cement  is  kept  on  this  car,  and  the  cement  and  sand  are 
mixed  on  it.  The  sand  is  brought  in  on  cars  and  is 
placed  immediately  behind  the  mixing-car.  The  cement 
and  sand  are  mixed,  passed  through  tlie  shaking  screen 
and  then  shoveled  into  the  hopper  of  the  cement  gun  as 
required.  The  gun  blows  the  dry  mixture  through  a 
1-in.  hose,  and  the  nozzleman  directs  the  stream  onto 
the  steel  to  be  protected.  Water  is  taken  to  the  nozzle 
through  a  separate  hose  and  is  sprayed  into  the  mixture 
at  the  nozzle,  the  nozzleman  having  a  valve  to  control 
the  amount  of  water.  He  plays  the  stream  back  and 
forth  until  the  desired  thickness  is  obtained. 

It  is  found  best  to  apply  the  coating  in  two  layers. 
Trains  are  running  on  the  tracks  laid  on  the  roof  of 
the  structure,  and  the  jar  from  the  moving  trains  was 
apt  to  shake  the  fireproofing  off,  if  it  was  all  put  on  at 
one  time;  but  when  put  on  in  two  layers,  there  was  no 
trouble.     On  the  .sides  of  the  girders  there  is  a  tendency 


•Manager,     Grand    Central     Terminal     Improvements,    New- 
York  Central  R.R.,  New  York  City. 


Inr  the  sand  lo  fall  dnwti  into  the  angles  of  the  structure 
;in(l  make  porous  piairs  next  to  tlie  steel.  Tiiis  was  pre- 
\cnlc<l  liy  .-hooting  tlie  top  of  the  bottom  llange  first, 
lining  llu!  angles  hcl'oic   llir  spa<c  hclwccn   tbcni. 

.Al'ler  shooting,  a  mason  trims  oil'  the  irregularities 
and  Hunts  the  surface.  In  a|i|)lying  the  mixture  a  jtart 
of  the  sand  rebounds  and  is  lost;  a  jjart  is  shot  by  the 
edges  of  the  structure,  ami  .some  is  scraped  away  by  the 
ma.son  trimming  olf  the  irregularities.  It  is  estimated 
that  from  15  to  207(,  is  lost. 

The  coating  has  a  minimum  thickness  of  2  in.,  but 
owing  to  irregularities  in  the  .steel  and  rounding  out  the 
iirej)roofing  in  the  angles  the  average  thickness  is  from 
21/2  to  3  in.;  generally  it  is  about  '.i  in. 

The  mixture  u.sed  is  1  cement  and  3  sand.  This  makes 
a  very  hard  and  den.se  coating.  To  test  the  density, 
some  of  the  mixture  was  wetted  and  apj)lied  with  a  trowel 
as  mortar;  after  setting,  this  was  found  to  weigh  121 
lb.  per  cu.ft.  Some  of  the  fireproofing  applied  with  the 
cement  gun  was  weighed  after  setting  and  was  found 
to  weigh  144  lb.  per  cu.ft.  It  is  very  hard  and  when 
set  requires  a  chisel  to  cut  it.  No  cracks  have  appeared 
in  the  fireproofing  except  in  the  pipe  subway,  where  there 
were  hot  pipes  at  the  time  the  work  was  put  on;  the 
heat  dried  out  the  mortar  too  quickly,  producing  hair 
cracks. 

The  machine  has  been  used  successfully  with  250  ft. 
of  hose,  but  an  effort  is  always  made  to  keep  the  hose 
as  short  as  possible.  During  the  early  operation  the  best 
hose  available  wore  so  rapidly  that  with  a  100-ft.  length 
on  a  machine  the  cost  of  hose  ran  as  high  as  $5  per  day. 
Maniifacturers  now  make  a  hose  adapted  to  the  service, 
and  the  cost  has  been  reduced  to  75c.  per  day.  Care  is 
taken  to  avoid  short  bends,  and  the  hose  is  turned  end 
for  end  occasionally. 

The  area  covered  per  gun  per  day  has  averaged  600 
sq.ft.,  and  where  conditions  were  very  favorable  as  much 
as  1,200  sq.ft.  has  been  done  in  a  day.  To  cover  600 
.'q.ft.  the  material  required  on  an  average  has  been  94 
bags  of  cement  and  9.4  cu.yd.  of  sand.  The  niost.mate- 
rial  that  has  been  passed  through  a  machine  in  one  day 
is  125  bags  of  cement  and  14  cu.yd.  of  sand.  When  the 
large  areas  around  1,200  ft.  were  obtained,  it  was  in 
places  where  the  steel  had  fewer  irregularities  and  the 
average  thickness  was  less  than  for  the  general  run  of 
the  work. 

The  sand  for  the  cement  gun  should  be  sharp,  not  too 
coarse,  and  rather  dry;  very  dry  sand  and  wet  sand  do 
not  work  well.  Care  is  taken  that  pebbles  do  not  get 
into  the  machine.     They  are  likely  to  clog  the  hose. 

The  reinforcement  is  put  on  by  contract.  The  con- 
creting is  handled  by  a  foreman  with  a  man  to  operate 
the  machine,  four  laborers  to  mix  and  screen  the  in- 
gredients and  charge  the  machine,  a  nozzleman  to  apply 
the  mixture  and  a  mason  to  finish  the  work.  Frequently 
some  additional  work  is  needed,  and  men  are  called  from 
other  places  to  attend  to  it.  Much  of  the  work  has  been 
over  tracks  in  revenue  operation,  and  an  operating  watch- 
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mail  is  rO(|iiiri'(l  to  protect  tiic  uorkincii.  Soiiio  of  ilic 
sand  drops  into  the  lmliasl(>d  track  l)olo\v,  aiul  ihoro.  is 
a  clinrji;o  for  the  cost  of  cleaning,'  tlio  imilasl.  'IMicro  is 
also  some  oxpcnso  for  protecting  tiio  tliird  rail  Tlic  ma- 
clitno  uses  100  cn.ft.  of  free  air  per  niiniito,  coniprossod 
to  10  II).  Four  men  arc  oniployod  to  liandlo  the  scaf- 
I'oldin^,  and  tlic  cost  of  this  part  of  the  work  is  divided 
lu'twccn  the  paintino;  and  the  (ire])ro()ling.  The  accoin- 
l^anyin;.'  lahlo  j^ives  some  averafjjc  co.^ts  of  the  cenient-^iin 
work.  An  attoni])t  was  made  at  putting;  the  fireproollng 
on  hv  hand.  Tiie  cost  was  35c.  per  sq.ft.  exclusive  of 
the  lathinfj. 

COST  OF  FIREPROOFINO  FOR  A  DAY'S  RUN  OF  600  SQ.FT. 

Scaffolding,  charged  to  flreprooIiiiK $7.20 

Liilior    26.00 

Material : 

!M   ba^s  of  cement  at   32c $30.08 

9.4  cu.yd.  of  sand  at   50c 4.70 

34.78 

Coini)ressed  air   3. .'SO 

Wati'hIiiM;.  oleaninn  ballast  and  protecting  third  rail..  3.2.5 

Supplies   and    repairs 2.00 

Switching   service    1.00 

Interest   and   depreciation,    superintendence,    olflce    ex- 
pense  and    incidentals 13.27 

Total    $91.00 

$91  -i-  600  =  15Jc.  per  sq.ft. 

In  the  accompanying  views  the  various  stages  of  the 
structure  are  shown  from  bare  steel,  with  wire  attached, 
to  the  liuished  fireproofed  steelwork. 


In  a  report  on  drainage  in  the  lower  peninsula  of 
Jlichigan,  A.  D.  Morehouse,  Drainage  Engineer  of  the 
United  States  Department  of  Agriculture,  makes  veiy 
pertinent  comments  on  the  various  problems  of  construc- 
tion and  maintenance  of  land  drainage  systems  in  gen- 
eral, using  the  practice  in  that  locality  for  the  basis  of 
study. 

There  is  little  uniformity  in  the  cost  of  trenching  and 
laying  tile,  especially  in  contract  prices  for  county 
work.  Figures  show  a  range  of  36c.  per  rod  for  8-in. 
tile  drain  (average  cut,  1^^  ft.)  to  $1.69  for  8-  and  12- 
in.  tile  (4-ft.  cut),  and  $4.34  for  10-in.  tile  and  6-ft. 
average  cut.  The  difference  is  far  beyond  what  might  be 
accounted .  for  by  variation  in  soil  or  the  presence  of 
timber. 

The  accompanying  table  gives  an  interesting  review 
of  the  distribution  of  cost  on  84  drains  aggregating  131 
mi.  in  one  county.  The  total  cost  was  $152,438,  averag- 
ing $3.63  per  rod,  or  $1,161.44  per  mi.  Of  the  total, 
83.26%  was  for  construction,  9.67%  for  office  and  mis- 
cellaneous expenses,  and  only  3.41%  for  engineering. 

DISTRIBUTION  OF  COST  OF  TILE  DRAINAGE 

Per  Cent.  Per  Cent. 

Surveys  and   plans 3.13    Additional  work   2.91 

Printing  notice  of  letting      1.90    Office   worl<    2.24 

Construction    47,15  Probate  fees  and  exp.  of 

Tile  and  hauling 29.80         commrs.   of   jury 2.54 

Culverts  and  arches 5.7.5    Damages   aUowed    0.05 

Inspection   0.2S    Balance  on  hand 4.22 

From  a  study  of  ditch  profiles  it  is  evident  that  the  de- 
sire to  save  excavation  by  keeping  the  grade  as  nearly  as 
possible  at  a  uniform  depth  below  the  surface  has  been 
a  ruling  factor  in  ditch  design.  In  this  way  the  hydraulic 
features  are  overlooked.  The  result  is  insufficient  depth 
of  outlet  for  lateral  ditches  and  the  running  of  a  steep 
grade  into  a  flatter  one.  This  latter  feature  causes 
slacking  of  the  velocity  of  the  water  and  deposition  of 
silt,  and  also  the  danger  of  having  too  little  capacity 
in  the  ditch  with  the  flatter  gradient.     The  first  consid- 


eration should  be  to  secure  the  desired  drainage  results 
by  a  ditch  that  will  be  as  nearly  self-inaiiitainiiig  as  pos- 
sible. The  amount  of  excavation  ne((;.s.sary  sliould  be 
regarded  as  a  secondary  matter. 

In  few  cases  wen;  the  size  and  fall  of  the  ditch  so  de- 
signed as  to  give  it  a  (•a])acity  determined  from  the  topo- 
graphical and  geological  character  of  the  watershed,  in 
connection  witli  the  rainfall  data.  Such  details  have  hcen 
simply  matters  of  the  drain  commissioners'  judgment  or 
convenience,  ratiier  than  of  an  engineer's  study  and 
calculations. 

The  elliciency  of  drainage  works  is  not  gaged  by  their 
ability  to  handle  rainfalls  of  average  amount,  but  they 
mu.st  be  of  sutficient  capaciity  to  take  care  of  the  maximum 
storms  which  (while  occurring  at  infrequent  intervals) 
mu.st  be  provided  for  within  a  .short  space  of  time,  if  crop 
injury  or  destruction  is  to  be  ])revented.  It  is  probable 
that  a  runoff  of  V4  to  1  in.  of  water  from  the  watershed 
in  a  24-hr.  period  would  be  the  ordinary  range  for  the 
varying  topography  and  soils  of  this  section.  The  exact 
amount  must  be  determined  after  consideration  of  the 
local  conditions. 

There  is  a  marked  tendency  to  make  ditches  wide  and 
shallow  rather  than  deep  and  narrow.  Except  in  cases 
of  necessity,  where  sand,  quicksand  or  rock  would  be  en- 
countered, the  latter  are  more  desirable.  They  furnish 
better  and  deeper  drainage,  are  more  easily  maintained, 
have  greater  carrying  capacity  for  a  given  amount  of  exca- 
vation and  require  less  width  of  right-of-way.  The  berm 
at  the  top  of  the  ditch  should  be  of  such  width  that 
when  the  banks  of  the  ditch  take  their  natural  slopes  none 
of  the  spoil  will  fall  or  be  washed  into  the  ditch.  For 
ordinary  dredged  ditches  of  moderate  depth  this  width 
will  be  from  8  to  10  ft.  as  a  minimum. 

While  ditches  should  be  as  straight  as  practicable,  they 
should  usually  follow  natural  drainage  depressions  or 
channels  except  where  these  latter  may  be  straightened 
conveniently  and  economically  and  without  danger  of 
flooding  low  lands  lower  down  the  stream. 

The  cleaning  of  ditches  is  often  left  for  a  number  of 
years  (averaging  10  yr.  in  one  lot  of  ditches  investi- 
gated, with  a  maximum  of  36  yr.).  In  many  cases  it  is 
a  virtual  reconstruction  of  the  ditch.  Under  ordinary 
circumstances,  in  the  section  under  consideration,  a  new 
ditch  properly  constructed  should  require  little  atten- 
tion or  repair  for  three  years,  but  it  should  afterward 
be  given  annual  attention.  In  case  of  any  exceptional 
obstruction  such  as  the  overthrowing  of  trees  into  the 
ditch  by  storms,  the  matter  should  be  remedied  at  once 
without  waiting  for  the  annual  overhauling. 

It  is  probable  that  from  1  to  2%  of  the  original  cost 
of  a  ditch,  spent  annually  in  the  removal  of  weeds,  silt, 
logs,  trees  or  other  obstructions,  will  keep  the  ditch  up 
to  its  original  efficiency  and  prove  of  benefit  to  the  ad- 
jacent lands. 

Much  damage  to  new  ditches  has  been  caused  bjj 
animals,  owing  to  the  failure  of  landowners  to  fenc( 
the  ditches  at  the  time  of  construction.  It  has  been  sug'i 
gested  that  it  would  be  proper  to  make  the  original  coi 
of  such  fences  a  part  of  the  cost  of  the  ditch.  After  th( 
tences  are  built,  the  landowner  should  be  required  to  main- 
tain them. 

In  many  cases  county  drains  have  been  impaired  orj 
ruined  by  lateral  tile  drains  or  ditches  entering  the  main 
ditch  without  any  protection  being  provided  for  the  latter. 
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The  Nashville,  Tenn.,  section  of  the  Enocinecring 
Association  of  the  South  has  ended  a  one-week  member- 
ship campaign,  which  added  55  new  members,  bringing 
the  total  to  140.  The  campaign  was  carried  on  by  two 
teams  of  six  men  each,  called  the  "Squares"  and  the 
''Triangles."  The  Squares,  led  by  M.  A.  Lightman, 
attained  the  higher  record,  and  was  presented  with  a 
loving  cup  inscribed  with  the  name  of  the  successful 
campaigners. 

The  section  has  also  offered  a  medal  to  the  member 
who  writes  a  paper  for  the  local  press  which,  in  the 
opinion  of  judges,  docs  the  most  good  for  the  society. 
The  subjects  are  to  be  submitted  to  the  society  for 
approval  and  should  aim  to  show  what  engineers  (and 
particularly  the  society)  are  doing  for  the  public. 

A  movement  recently  started  by  the  section  has  as  its 
aim  the  inclusion  of  at  least  one  engineer  in  the  proposed 
convention  to  revise  the  state  constitution.  Other  engi- 
neering societies  of  the  state  are  to  be  asked  to  aid  in 
having  engineers  nominated  delegates  to  this  convention. 
The  section  will  appoint  a  committee  to  work  with  other 
engineering  organizations  with  the  idea  of  submitting 
suggestions  to  the  constitutional  convention. 

M®w^  Y(0>rl&  Ms^j'  HJse  M®5r©  M®tt©2's 

Some  of  the  most  serious  limitations  on  the  use  of 
water  meters  in  New  York  City  have  been  removed  by  a 
legislative  act  signed  by  Governor  Whitman  on  ]VIay 
19.  The  principal  changes  effected  or  made  possible  by 
the  act  have  been  summarized  for  Engineering  News  by 
Delos  F.  Wilcox,  Deputy  Commissioner  of  Water-Supply 
of  New  York  City,  as  follows : 

1.  The  Department,  with  the  approval  of  the  Board  of 
Aldermen,  may  assume  the  expense  of  furnishing,  installing 
and  maintaining  meters,  thus  changing  the  system  from 
private  ownership  to  city  ownership  of  meters. 

2.  The  Department,  with  the  approval  of  the  Board  of 
Aldermen,  is  authorized  to  acquire  meters  now  owned  by  the 
property  owners  and  to  assume  the  expense  of  keeping  them 
in  repair. 

3.  The  right  to  demand  the  installation  of  a  meter  is 
extended  to  every  property  owner  connected  with  the  public 
water  supply. 

4.  The  city  Is  authorized  to  establish  annual  service 
charges  and  minimum  charges  in  connection  with  a  schedule 
of   meter   rates. 

5.  The  Department  is  authorized  to  apply  the  revenue 
from    service    charges    to   the    financing    of    the    meter   system. 

6.  The  method  of  estimating  the  amount  of  water  used 
while  the  meter  is  out  of  repair   is  made  more  elastic. 

7.  The  consent  of  the  Board  of  Aldermen  to  the  installa- 
tion of  meters  on  residential  premises  will  no  longer  have 
to  be  given  for  all  or  none,  but  may  be  given  for  "any  or  all," 
thus  enabling  the  Board  of  Aldermen,  if  it  sees  fit,  to  classify 
residential  premises  and  give  it.s  consent  to  the  installation 
of  meters  in  one  or  more  classes. 

A  review  of  the  New  York  meter  situation,  based  on 
an  official  statement,  appeared  in  Engineering  News  for 
April  6,  1916,  page  657,  accompanied  by  editorial  com- 
ment on  page  G65. 


XoloplhiCDiraac  Sessaona 

A  memorable  national  meeting  was  held  by  the  Amer- 
ican Institute  of  Electrical  Engineers  on  May  15.  The 
meeting  involved  simultaneous  sessions  in  San  Fran- 
cisco, Chicago,  Atlanta,  Philadelphia,  Boston,  Salt  Lake 
City,  Denver  and  New  York,  and  they  all  were  tied 
together  by  means  of  long-distance  telephone  circuits, 
5,000  receivers  being  employed  by  the  large  and  scat- 
tered attendance.  The  hour  of  meeting  varied  in  the 
different  time  zones  to  correspond  with  8 :  30  p.m.  East- 
ern time.  The  meeting  commemorates  the  achievements 
of  the  Institute's  membership  in  the  field  of  communi- 
cation, transportation,  lighting  and  power. 

At  exactly  8 :  30,  President  John  J.  Carty  in  New 
York  called  the  great  meeting  to  order  and  requested 
reports  from  the  section  officers  presiding  in  the  other 
cities.  Each  responded  with  a  statement  that  his  city 
was  in  session  with  such  and  such  an  attendance.  The 
attendance  was  as  follows :  Atlanta,  500 ;  San  Fran- 
cisco, 750;  Chicago,  1,000;  Boston,  900;  Philadelphia, 
850;  New  York,  1,100.  Denver  and  Salt  Lake  City, 
though  able  to  hear  the  proceedings  of  the  meeting, 
were  not  able  to  take  part  otherwise.  During  the  course 
of  the  evening  these  two  cities  telegraphed  their  attend- 
ance, which  was  40  for  Salt  Lake  City  and  50  for  Denver, 
making  a  total  of  5,200  throughout  the  country. 

At  9  o'clock.  Eastern  time,  the  telephonic  connections 
M-ere  discontinued  for  a  half-hour  to  permit  local  ad- 
dresses to  be  delivered.  When  the  national  character 
of  the  meeting  was  resumed,  general  greetings  were  e.x- 
changed  and  national  airs  rendered  by  phonograph.  Fol- 
lowing this.  Dr.  ]\richael  I.  Pupin  addressed  "The  En- 
gineering Profession."  Following  this  address  was  a 
general  greeting  from  Honorary  Secretary  Ealph  W. 
Pope. 

m 
olT  Stsi"^©§  for  Ws^ft©!?  Cosadl^att 

Wood  staves  for  the  new  water-supply  conduit  of  Aber- 
deen, Wash.,  will  be  supplied  l)y  local  mills  through  the 
Pacific  Lumber  Agency  at  $25  per  1,000  ft.  An  earlier 
report  (Engineering  Neivs,  May  4,  1916,  p.  869)  stated 
that  1,000,000  of  the  2,000,000  ft.  in  this  order  would 
be  furnished  by  the  Vance  Lumber  Co.  for  $23  per  1,000 
ft.,  f.o.b.  i\Ialonc,  Wash.,  but  that  company  has  relea.«ed 
the  city  from  obligation  to  it.  Freight  at  $1.20  per 
1,000  ft.  and  the  greater  cost  of  inspection  at  Malone, 
it  is  held,  will  just  make  up  for  the  increased  contract 
price.  Under  the  contract  just  awarded  the  staves  may 
contain  one  knot  1  in.  or  less  in  diameter  every  4  lin.ft., 
and  these  knots  may  be  on  the  edge  of  the  staves.  For 
$3  more  per  1,000  ft.,  knots  only  %  in.  in  diameter, 
extending  only  part  way  through  the  stave,  with  none 
at  the  edge,  might  have  been  obtained.     L.  C.  Kelsey> 
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Citv  I'JiLriiiccr,  adviscil  tlic  clicniicr  stave,;,  stiitiii;,'  lliat 
llicv  Would  iiiiikc  a  (lunil)li'  iiijic  line  niid  that  Ww.  saiiio 
;^rii(lf  liad  hccii  usi'd  for  tlic  Cfdar  Ifivcr  cotidiiits,  Seat- 
tle. 'I'w'o  (•oiiiieilinoii  voted  n^'aiiist  llie  clieajier  staves. 
Tlie  (•(iiiduit  will  be  2S  in.  in  diameter  and  22  mi.  loii^'. 
Hids  for  lavinjr  it  are  to  be  received  on  May  M. 

y. 

UimnoEa  Statioia  att  DeimveB»B  Collo.p 

Neariia^  CotimjiletlaoEa 

The  ri'eonstnietion  of  Ilie  union  station  at  Denver, 
Colo.,  l)v  the  Denver  Inion  'rerniinal  Railway  Co.,  the 
l)lans  for  whii^h  wore  desiril)ed  in  detail  in  J'Jiit/inccriny 
Xews.  Apr,  1,  IDl,"),  is  now  nearini,^  completion.  The  ac- 
com])anyin<i:  views  were  taken  at  the  end  of  Ajjril,  1!)1G. 
Tlie  work  is  coinplicated  by  the  I'aot  tliat  tiie  station  build- 


ing, yard  and  tracks  have  to  be  kejjt  in  oj)eration  dnrini,' 
tlu^  chan-res.  The  new  station  buil(lin;r  |,„,s  |„,,,„  ,,„„" 
plcb'd  for  some  time,  an<l  work  on  the  rearraiif,'ement 
and  elc\alion  of  tracks  and  the  construction  of  subwav 
passa;,'es  to  the  train  ])latforins  is  profrressinj,'  rapidly. 

I''^'r,  I  shows  the  station  building'.  The  central  ])ortion 
(llJ.'.vl  10  ft.)  is  new.  It  contains  a  larf,^!  waitiiiff  room, 
the  fidj  hci^rjit  of  tlie  structure,  with  f,'alleries  around  the 
outside  leading  to  the  offices.  The  older  portion  of  tlic 
structure,  formiiifj  the  wiii<rs,  is  nsed  for  l)a;.'-<,'a;i:e  and 
express,  dining'  room,  etc. 

The  reconstruction  of  tracks  and  yard  (a  |)lan  of  which 
was  shown  in  EiKjinccring  Xrirs,  Aj)r,  1,  191,'5)  involves 
tile  handlin;,'  of  .'35,000  cu.yd.  of  material,  the  tracks 
bein^'  raised  about  .'5  ft.  There  arc  about  loO  passenger 
train  movements  a  day  to  lie  taken  care  of  durin"  these 


FIGS.     1     TO     4.     VIEWS     OF     THE     NEW 
UNION   STATION   UNDER   CONSTRUC- 
TION   AT    DENVER,    COLO. 

Fig.  1 — Finished  front;  old  portion  at 
right.  Fig.  2 — Concrete  mixers  in  yard. 
Fig.  3 — Construction  work  in  yard;  station 
at   right.      Fig.   4 — Top   of   umbrella   sheds. 
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changes.  While  essentially  a  terminal  station  the  tracks 
are  continuous  through  tlie  station  yards.  Figs.  2  to 
4  show  some  of  this  reconstruction  work. 

The  umbrella-type  of  platform  shelters  of  reinforced 
concrete  form  an  interesting  feature  of  the  station.  They 
are  very  similar  to  those  recently  erected  by  the  Southern 
Pacific  Ry.  at  Los  Angeles  and  at  the  3rd  and  Towii- 
send  St.  station,  San  Francisco.  The  Denver  station 
contains  G,700  lin.ft.  of  these  shelters.  Expansion  joints 
are  j)rovidcd  approximately  310  ft.  apart,  a  sheet  of 
galvanized  metal  being  placed  over  each  opening  to  keep 
water  from  dripping  to  the  platform  below.  Fig.  4 
shows  some  of  these  sheds  completed. 

The  sheds  are  built  of  separately  cast  units  placed  by 
means  of  a  locomotive  crane.  The  pedestals  were  ca.st 
in  place.  On  these  were  set  the  precast  posts,  and  on 
the  posts  the  roof  slabs,  precast  in  20-ft.  units.  The 
posts  are  joined  to  the  pedestals  by  1  in.  of  cement  grout. 

The  other  views  show  the  construction  of  the  subways, 
of  which  there  are  three — one  for  passengers  and  one 
each  for  baggage  and  for  mail  and  express  matter.  These 
are  all  to  be  served  by  electric  elevators.  The  forms  for 
the  concrete  are  of  wood,  made  in  large  units,  and  are 
moved  from  place  to  place  by  locomotive  cranes.  For 
concreting  these  subways  small  mixers  erected  on  tim- 
ber towers  are  used,  and  the  concrete  chuted  into  place 
(see  Figs.  2  and  3). 

The  Denver  Union  Terminal  Railway  Co.  is  composed 
of  six  railways,  represented  by  the  following :  J.  G.  Gwyn, 
Chief  Engineer  of  the  Denver  &  Rio  Grande  R.R.  (chair- 
man) ;  E.  F.  Vincent,  Chief  Engineer  of  the  Colorado 
&  Southern  Ry. ;  C.  F.  W.  Felt,  Chief  Engineer  of  the 
Atchison,  Topeka  &  Santa  Fe  Ry. ;  T.  E.  Calvert,  Chief 
Engineer  of  the  Chicago,  Burlington  &  Quincy  R.R. ;  C. 
A.  Morse,  Chief  Engineer  of  the  Chicago,  Rock  Island 
&  Pacific  Ry.,  and  R.  L.  Huntley,  Chief  Engineer  of  the 
Union  Pacific  Ry.  Until  his  death  recently  F.  C.  Cowan, 
Chief  Engineer  of  the  Colorado  &  Southern,  was  chair- 
man of  this  engineering  board.  C.  C.  Post,  former  Divi- 
sion Engineer  of  the  Union  Pacific  Ry.,  is  Construction 
Engineer.  Stocker  &  Eraser,  of  Denver,  are  the  general 
contractors ;  the  Van  Sant-Houghton  Co.,  San  Francisco, 
has  the  contract  for  the  concrete  umbrella  sheds ;  and 
Hinchman  &  Renton,  Denver,  are  contractors  for  the 
piping  and  drainage  of  the  yard.  The  work  was  begun  in 
Septeml)er,  1914.  The  total  cost  of  the  improvements 
approximates  $4,000,000. 


A  Blast  DemoII.shed  a  Kextaurant  in  Akron,  Ohio,  on  May 
15,  Itilling'  9  persons  and  injuring  28  others.  The  cause  of  the 
accident  was  blastinpr  in  an  excavation  for  a  new  building 
next  door  to  the  Crystal  restaurant  on  Main  and  Quarry  St. 
The  building  collapsed  immediately  after  the  blast.  There 
were  35  diners  and  15  employees  in  the  wrecked  building. 
The  property  damage  is  estimated  at  $25,000.  The  building 
is  of  one  story,  having  a  two-story  false  front,  and  was  built 
in  1886.  It  was  only  20  ft.  wide.  The  false  front  toppled 
backward,  falling  upon  the  collapsing  roof.  Three  weeks  ago 
another  blast  damaged  a  part  of  the  wall  of  the  Strand 
Theater,  north  of  the  excavation.  Tn  the  report  of  three  state 
inspectors — made  public  on  May  1!) — the  excavating  contrac- 
tor is  blamed  for  the  accident.  The  careless  blasting  took 
place  in  spite  of  safety  orders  issued  by  the  city. 

Road  InHtitiites  In  30  Alabama  CoiintieN.  held  recently 
under  the  State  Highway  Commi.ssion  ( \V.  S.  Kellar,  Engi- 
neer), were  attended  by  1,745  people,  of  whom  one-third  are 
actually  engaged    in   roadwork. 

The  BiilldinK-Trade  Strike  in  St.  Louis  was  settled  on  May 
IS  by  a  compromise  which   gave  the   hodcarriers  and   Ijuildiiig 


laborers  an  average  of  about  2V4c.  an  hour  Increase,  and  a 
further  agreement  that  there  would  be  no  discrimination  on 
account  of  union  afliliation. 

Philadelphia  I'uhllc  ImiirovementM  to  the  amount  of  $115,- 
000,000  were  authorized  by  a  vote  of  3  to  1  on  May  16,  when 
the  electorate  approved  the  issue  of  bonds  submitted  by  the 
Councils.  This  amount  is  to  be  distributed  as  follows:  Tran- 
sit development,  .$57,100,000;  new  diagonal  parkway  and 
boulevard,  $9,000,000;  port  improvements,  $5,000,000;  grade- 
crossing  removal  in  South  Philadelphia.  $5,640,000;  sewage 
treatment,  $3,200,000.  General  improvements  take  up  the 
remainder. 

The  HumphreyN  Bill  providing  appropriations  for  the 
flood-control  of  the  Mississippi  and  Sacramento  Rivers  and 
establishing  precedent  for  Federal  expenditure  in  all  flood-con- 
trol work  passed  the  House  of  Representatives  on  May  17. 
The  bill  is  the  same  as  noted  in  "Engineering  News,"  May 
18,  191G,  p.  954,  except  that  an  amendment  was  carried  pro- 
viding that  local  interests  along  the  Mississippi  should  con- 
tribute one-half  as  much  as  the  Federal  government  instead 
of   the    one-third   specified    in    the    original   bill. 

Municipal  IniprovenientN  at  Krie,  Penn.,  to  cost  $1,445,000 
were  indorsed  by  a  4  to  1  popular  vote  on  May  16,  when 
bonds  for  that  amount  were  authorized.  Most  of  the  sum 
will  go  for  stream  control,  $950,000  being  devoted  to  the  im- 
provement of  Mill  Creek  and  $200,000  to  Garrison  Run,  a  small 
stream  in  the  eastern  part  of  the  city.  Grade  crossing  elimi- 
nation will  take  $225,000  of  the  total  and  storm  sewers  $70,000. 
B.  E.  Briggs,  city  engineer,  writes  "Engineering  News"  that 
work  on  plans  for  the  improvements  will  be  started  at  once 
in  order  that  contracts  may  be  let  at  the  earliest  possible 
date. 

I.iiniits  of  New  York  Harbor — Suggestions  respecting  the 
lines  designating  the  waters  of  New  York  Harbor,  as  con- 
templated by  the  Seaman's  Act,  have  been  made  by  the  com- 
mittee appointed  for  the  p.urpose  and  the  report  has  been  ap- 
proved by  Secretary  of  Commerce  Wm.  C.  Redfleld.  The  com- 
mittee consisted  of  Assistant  Secretary  of  Commerce  E.  F. 
Sweet,  chairman;  A.  L.  Thurman,  solicitor  of  Department  of 
Commerce,  and  Supervising  Inspector  Gen.  George  Uhler,  of 
the  Steamboat  Inspection  Service.  Suggestions  and  opinions 
of  interested  persons  were  received  by  this  committee  at  a 
hearing  in  New  York  City  on  Apr.  26,  a  unanimous  report  of 
which  has  now  been  made.  The  harbor  limits  suggested  are  as 
follows: 

The  limits  of  the  harbor  seaward  shall  be  an  imaginary 
line  drawn  from  Navesink  Lighthouse,  25%°  true  (NE.  %  N. 
mag.),  to  the  Life  Saving  Station  on  Rockaway  Beach,  and  all 
waters  inside  of  this  line  to  the  northward  and  westward 
shall  be  considered  as  within  the  limits  of  New  York  Harbor. 

The  limits  of  the  harbor  eastwaid  and  meeting  Long  Island 
Sound  shall  be  an  imaginary  line  drawn  from  Batons  Point 
Lighthouse  on  the  north  shore  of  Long  Island,  N.  Y.,  S%°  true 
(N.  by  E.  %  E.  mag.),  through  the  lighthouse  on  Pecks  Ledge 
to  the  Connecticut  shore  east  of  the  Saugatuck  River,  and  all 
the  waters  inside  of  this  line  to  the  westward  shall  be  con- 
sidered as  within  the  limits  of  New  York  Harbor. 

Another  Seholarship  in  Chemieal  EnKlneerini; — The  Chem- 
ists' Club  of  New  York  has  announced  the  establishment 
of  another  scholarship  fund,  the  income  from  which,  approxi- 
mately $400  per  year,  is  to  be  devoted  to  assisting  financially 
deserving  young  men  to  obtain  education  in  the  field  of  in- 
dustrial chemistry  or  chemical  engineering.  This  scholarship 
has  been  endowed  by  William  F.  Hoffmann.  Its  benefits  will 
be  open  to  properly  qualified  applicants  without  restriction 
as  to  residence  and  may  be  effective  at  any  institution  in  the 
United  States  which  may  be  designated  or  approved  by  the 
Chemists'  Club.  Applicants  must,  as  a  minimum  qualifica- 
tion, have  completed  a  satisfactory  high-school  training  in- 
volving substantial  work  in  elementary  chemistry,  physics 
and  mathematics  and  present  a  certificate  showing  that  they 
have  passed  the  entrance-examination  requirements  of  the 
College  Entrance  Examination  Board  or  its  equivalent.  Pref- 
erence will  be  given  to  young  men  who  have  supplemented 
these  minimum  qualifications  with  additional  academic  work, 
especially  in  subjects  which  will  form  a  suitable  foundation 
for  the  more  advanced  study  of  applied  chemistry  and  chem- 
ical engineering.  All  ineiuiries  should  be  addressed  to  the 
Hoffmann  Scholarship  Committee  of  the  Chemists'  Club,  50 
East  41st  St.,  New  York  City.  Applications  for  the  academic 
year  1916-17  should  be  in  the  hands  of  the  committee  on  or 
before  June  1,  1916.  AVilliam  F.  Hoffmann,  the  founder  of 
the  Hoffmann  scholarship,  is  president  of  the  American  Oil 
and  Supply  Co.,  Newark,  N.  J.  He  is  one  of  the  founders  of 
the  Chemists'  Club  of  New  York. 


J()14 


i<;  N(i  I  N  K  K  I!  I  N  (I      N  K  W  S 


Vol.  75,  No.  21 


.Mr.  (>.  J.  .S.  l':iUiiK.sl.i|i.  A.SKOC.  .M.  ,\iii.  Soc.  C.  !•:.,  loriiicily 
City  KiiKiiieer  of  SlU'rniiin,  Te.\.,  lias  ln'fii  niip^liiloil  City 
MnniiKer  of  that  city. 

Mr.  K.  W.  Ciidy  has  been  promoted  to  the  poaition  of  Klll- 
clonoy  KnKlneer  of  the  Division  of  Ll^ht  and  Heat  of  the 
City  of  Cleveland.  Ohio. 

Mr.  A.  L..  MohliM-,  rresideiit  ol'  tho  Union  Pacific  U.K.,  lias 
announced  his  retirement  from  active  service,  to  lake  cfTect 
on  July  1.  Although  he  retires  as  President,  ho  will  be 
Identlllcd   with  the  system  In  an  advisory  capacity. 

Mr.  William  von  Phul,  M.  Am.  Soc.  C.  E.,  Vice-President 
and  lleneral  MunaKcr  of  the  American  Cities  Co.,  and  a  mem- 
ber of  the  llrm  of  Ford.  Bacon  H  Davis,  will  succeed  Charles 
N.  Black  as  Vicc-I'resldcnt  of  the  United  Railroads  of  San 
Francisco. 

Messrs.  Clarence  P.  Day  and  S.  H.  I'hel.an  announce  that 
the  firm  of  Day  &  Phelan,  Civil  and  Landscape  Engineers, 
with  offices  in  the  First  National  Bank  Building,  Santa 
Barbara,  Calif.,  has  been  dissolved.  The  business  of  the 
firm  will  hereafter  be  conducted  by  S.  H.  I'helan,  at  the  same 
address. 

Mr.  H.  H.  Maxfleld,  M.  Am.  Soc.  M.  E.,  recently  promoted  to 
Superintendent  of  Motive  Power  of  the  Western  Pennsylvania 
division  of  the  Pennsylvania  R.Ii.,  was  born  in  1873.  He  was 
educated  at  Stevens  Institute  of  Technology  and  entered  the 
service  of  the  Pennsylvania  R.R.,  as  apprentice  in  the  Meadow 
Shops,   in   1S65. 

Mr.  A.  B.  Gates,  formerly  Assistant  Electrical  Engineer  of 
the  Sanitary  District  of  Chicago,  and  recently  an  assistant  to 
Gardner  S.  Williams,  consulting  engineer,  in  valuation  and 
accounting  work,  has  entered  the  engineering  department  of 
the  Commonwealth  Edison  Co.,  Chicago,  as  Engineer  on  Gen- 
erating  Stations. 

Mr.  George  C.  Andrews,  Assoc.  M.  Am.  Soc.  C.  E.,  until 
recently  Resident  Engineer  of  the  New  York  State  Barge 
Canal  at  Lockport,  N.  Y.,  has  been  appointed  Supervising  En- 
gineer, Bureau  of  Water  of  the  City  of  Buffalo,  under  the  com- 
mission form  of  government.  Mr.  Andrews  is  a  graduate  of 
Lafayette  College. 

Mr.  John  Hugher,  for  13  years  General  Manager  of  the 
Steel  Products  Co.,  a  subsidiary  of  the  United  States  Steel 
Corporation,  has  been  made  Assistant  to  President  Farrell, 
succeeding  W.  D.  Terley,  who  has  been  made  Vice-President 
and  General  Manager  of  the  new  Canadian  steel  works  to  be 
built   by   the   corporation. 

Mr.  Francis  H.  Wisewell,  Jr.,  formerly  connected  with 
Westinghouse  Church  Kerr  &  Co.,  New  York  City,  has  been 
appointed  Chief  Engineer  of  the  Gifford-AVood  Co.,  Hudson, 
N.  Y.  Previous  to  his  connection  with  Westinghouse,  he  was 
Mechanical  Engineer  with  the  Continental  Car  and  Equip- 
ment Co.,  New  York  City. 

Mr.  F.  L.  Blendinger,  Assistant  to  the  Vice-President  of  the 
Lehigh  Valley  R.R.,  at  New  York  City,  has  been  made  Vice- 
President  in  Charge  of  Operation  and  Maintenance  of  tlfat 
railroad,  and  will  continue  to  have  his  headquarters  in  New 
York  City.  Mr.  Blendinger  started  railroad  work,  in  1878, 
as  a  messenger  on  the  Erie  R.R.  at  Little  Valley,  N.  Y. 

Mr.  Frank  R.  Fisher,  formerly  in  charge  of  the  field  work 
in  the  construction  of  the  Market  St.  subway,  Philadelphia, 
has  been  appointed  engineer  in  charge  of  subway  construc- 
tion under  the  Philadelphia  City  Hall.  His  salary  will  be 
$6,000  a  year.  Mr.  Fisher  is  a  graduate  of  Lehigh  Univers- 
ity, and  has  been  engaged  in  engineering  work  in  Philadel- 
phia  for   many   years. 

Mr.  J.  C.  Allison,  Assoc.  M.  Am.  Soc.  C  E.,  formerly  As- 
sistant General  Manager  and  Chief  Engineer  for  W.  H.  Hola- 
bird.  Receiver  of  the  California  Development  Co.  at  Cal- 
exico,  Calif.,  announces  that  on  June  1  he  will  open  offices  for 
general  engineering  practice  in  the  Anderson  Building,  now 
under  construction,  in  Calexico.  He  will  specialize  in  irriga- 
tion, drainage,  silt  investigation,  municipal  engineering  and 
valuations. 

Mr.  Emil  Diebitsch,  M.  Am.  Soc.  C.  E.,  who  was  recently 
elected  a  Commissioner  of  the  Town  of  Nutley,  N.  J.,  under 
the  commission  form  of  government,  has  been  designated 
as  Mayor-Commissioner  of  Public  Affairs,  Streets  and  Public 
Improvements,  by  his  two  fellow  commissioners.  Mr.  Die- 
bitsch  is  a  graduate  of  Lehigh  University.     He   is   ex-Presi- 


d.  Ill  of  the  General  Contractors'  AHaoclatlon.  In  private  bus- 
IncHS  he  Is  an  engineer  and  contractor  with  oIllceH  in  New 
York   City. 

("ol.  John  Blddle,  M.  Am.  Soc.  C.  K.,  Corps  of  Knglnoors, 
U.  S.  A.,  hiiM  l)e<!n  appointed  .Superintendent  of  the  United 
States  Mlllt.iry  Academy,  West  Point,  N.  Y.  He  will  ridlevi- 
<'c)I.  Clarence  P.  Townsley,  whose  term  has  expired  and  who 
will  be  given  a  leave  of  absence  before  being  aHHlgni^d  to 
duty  In  the  f^oast  Artillery  Division.  Col.  BIddle  Is  a  gradu- 
ate of  West  I'oint  In  the  class  of  18S1.  He  Is  at  present  sta- 
tioned In  Baltimore,  Md.,  In  charge  of  river  and  harbor  Im- 
provement   in    that    vU'lnily. 

Mr.  Francis  h.  Oilman,  Fel.  Am.  Inst.  E.  E.,  Assistant  Gen- 
eral Superintendent  of  the  Western  Electric  Co.,  Chicago,  has 
been  made  Assistant  Chief  Engineer.  Mr.  Oilman  graduated 
from  Harvard  University  In  iVjr,  and  entered  the  emi)Ioy  of 
the  New  lOngland  Telephone  Co.  at  Boston.  In  1901  he  took 
up  Hwitchboaid  engineering  in  New  York  City,  and  In  1906 
was  placed  in  charge  of  manufacturing  for  the  company  at 
New  York  City.  In  1911  he  was  appointed  General  Manager 
of  the  Kansas  City  (Mo.)  Telephone  Co.,  and  later  became 
General  Manager  of  the  Bell  Co.  of  Missouri. 

Mr.  Charles  N.  Black,  Assoc.  Am.  Inst.  E.  E.,  has  resigned 
as  Vice-President  and  General  Manager  of  the  United  Rail- 
roads of  San  Francisco.  He  will  hereafter  devote  all  of  his 
time  to  the  interests  of  Ford,  Bacon  &  Davis,  New  York  City, 
of  which  firm  he  is  a  member.  Mr.  Black  has  been  located  In 
.San  Francisco  since  1907,  previous  to  which  time  he  was  Vice- 
President  and  General  Manager  of  the  Metropolitan  Street 
Ry.,  and  Vice-President  of  the  Kansas  City  Railway  and  Light 
Co.  and  the  Kansas  City  Electric  Light  Co.,  all  of  Kansas  City, 
Mo.  He  was  Vice-President  of  the  American  Electric  Rail- 
way Association  from  1908  to  1913  and  President  of  the  As- 
sociation in  1913   and   1914. 

Mr.  Fred  C.  Dunlap.  M.  Am.  Soc.  C.  E.,  Consulting  Engi- 
neer, former  Chief  of  the  Bureaus  of  Water  and  Filtration  of 
the  City  of  Philadelphia,  has  returned  to  the  service  of  the 
city  as  Consulting  Mechanical  Engineer  for  advice  in  con- 
nection, particularly,  with  the  design  of  certain  parts  of  the 
Frankford  Creek  Intercepting  Sewer.  Mr.  Dunlap  entered  the 
employ  of  the  City  of  Philadelphia  in  1898  as  Assistant  En- 
gineer in  the  Bureau  of  Water,  and  was  appointed  Assistant 
Engineer  in  the  Bureau  of  Filtration  on  designs  in  1900. 
From  1902  to  1905  he  was  Engineer  in  charge  of  construction 
of  the  Torresdale  filters.  During  1906  and  until  May,  1907, 
he  was  Engineer  of  Design  for  the  Jerome  Park  Filters  in 
the  Department  of  Water,  Gas  and  Electricity,  New  York  City, 
at  which  time  he  was  appointed  Chief  Engineer  of  the  Bu- 
reau of  Filtration  of  Philadelphia.  In  September  of  the  same 
year,  when  the  Bureaus  of  Water  and  Filtration  were  com- 
bined, he  was  made  Chief  of  both  Bureaus  and  retained  this 
position  until  his  resignation  in   1912. 

Mr.  Gamble  Latrobe,  recently  appointed  General  Superin- 
tendent of  the  Philadelphia,  Baltimore  &  Washington  R.R. 
(Pennsylvania  System)  was  born  in  Baltimore,  Md.,  In  1866. 
He  entered  the  service  of  the  Pennsylvania  in  1887  as  level- 
man  on  construction  work.  The  next  year  he  resigned  and 
entered  the  service  of  the  Philadelphia  &  Reading  Ry.,  but 
returned  to  the  Pennsylvania  in  1889,  and  was  appointed  As- 
sistant Supervisor  in  1S90.  In  1895  he  was  made  Division  En- 
gineer of  the  Baltimore  division,  and  in  1908  was  appointed 
Acting  General  Agent  and  Superintendent,  at  Baltimore. 
Later  in  the  same  year  he  was  made  General  Agent  of  the 
Philadelphia,  Baltimore  &  Washington  and  the  Northern  Cen- 
tral Ry.,  and  Superintendent  of  the  Baltimore  division  of  the 
Northern  Central,  which  positions  he  has  occupied  until  his 
present  appointrhent. 

Mr.  Charles  S.  Krick,  Acting  General  Superintendent  of 
the  New  Jersey  division  of  the  Pennsylvania  R.R.,  has  been 
made  General  .Superintendent  of  that  division.  He  was  born 
in  Reading,  Penn.,  in  1866,  and  is  a  graduate  of  Lafayette 
College  (Class  of  1887).  After  graduation  Mr.  Krick  was  em- 
ployed as  rodman  in  the  assistant  engineer's  office  of  the 
Schuylkill  division  of  the  Pennsylvania.  In  1903  he  was  ap- 
pointed Assistant  Engineer  of  the  Eastern  and  Susquehanna 
divisions  and  was  transferred  to  a  similar  position  on  the' 
Philadelphia  Terminal  division  during  that  same  year.  Three 
years  later  he  was  made  Principal  Assistant  Engineer  of  the 
Philadelphia.  Baltimore  &  Washington  R.R.  (Pennsylvania 
System).  In  1912  he  was  promoted  to  Superintendent  of  the 
New  York  Terminal  division,  and  when  the  Hudson  and  Ntw 
York  Terminal  divisions  were  combined  to  form  the  Man- 
hattan division,  he  was  appointed  Superintendent  of  that 
division.  He  was  transferred  to  the  Philadelphia  Terminal 
division,  in  the  same  capacity,  in  1914,  and  appointed  Acting 
General  Superintendent  of  the  New  Jersey  division  on  Nov,  6. 
1915. 
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Mr.  Elisha  Lee,  General  Superintendent  of  the  I'hiladel- 
phia,  Baltimore  &  Washington  R.R.  (I'ennsylvanla  System) 
has  been  promoted  to  the  newly  created  office  of  Assistant 
General  Manager  of  the  Pennsylvania  Lines  East  of  Pitts- 
burgh. He  was  born  in  Chicago,  in  1870,  and  graduated  from 
the  Massachusetts  Institute  of  Technology  in  1892.  The  same 
year  he  entered  the  service  of  the  Pennsylvania  U.R.  as  rod- 
man  in  the  ortice  of  the  Division  Engineer  of  the  Tyrone  di- 
vision. In  1903  Mr.  Lee  was  appointed  Assistant  Engineer  in 
the  Maintenance-of-Way  Department,  and  was  advanced  in 
1907  to  the  position  of  Principal  Assistant  Engineer  on  the 
Philadelphia,  Baltimore  &  Washington.  In  1909  he  was  made 
Superintendent  of  the  New  York,  Philadelphia  &  Norfolk 
R.R.  (Pennsylvania  System)  and  in  1911  appointed  Assistant 
to  the  General  Manager  of  the  Pennsylvania  Lines  East  of 
Pittsburgh  and  Erie.  He  was  made  General  Superintendent 
of  the  Philadelphia,  Baltimore  &  Washington  in  1914.  From 
1912  to  1914  Mr.  Lee  served  in  the  capacity  of  Chairman  of  the 
Conference  Committee  of  Managers  of  the  Eastern  Railroads 
of  the  United  States. 

Mr.  E.  B.  Ellicott,  Fel.  Am.  Inst.  E.  E.,  has  resigned  as 
Chief  Electrical  Engineer  of  the  Sanitary  District  of  Chicago. 
He  expects  to  devote  considerable  of  his  time  to  his  ranch  in 
Idaho  and  engage  in  consulting  engineering  in  Salt  Lake  City. 
In  1885  Mr.  Ellicott  became  connected  with  the  Concordia 
(Kan.)  Electric  Light  Co.  In  1887  he  was  engineer  and  elec- 
trician for  the  Salina  (Kan.)  Gas  and  Electric  Co.,  and  the 
next  year  returned  to  Concordia  as  Superintendent  of  that 
plant.  He  entered  the  Western  Electric  Co.,  in  1890,  and 
the  following  year  was  transferred  by  that  company  to  Ur- 
bana.  Ohio,  in  charge  of  the  Urbana  Electric  Light  Co.  He 
was  made  Assistant  Superintendent  of  Construction  of  the 
Western  Electric  Co.  in  1892,  which  position  he  held  until 
1897,  when  he  was  appointed  City  Electrician  of  Chicago.  He 
was  granted  a  leave  of  absence  in  1913,  and  as  Chief  Mechan- 
ical and  Electrical  Engineer  of  the  Louisiana  Purchase  Ex- 
position at  St.  Louis,  designed  and  superintended  the  in- 
stallation of  a  large  part  of  the  steam  and  electrical  equip- 
ment of  the  Exposition.  In  1905  he  resigned  as  City  Electri- 
cian of  Chicago  and  was  appointed  Electrical  Engineer  of 
the  Sanitary  District. 
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Willard  T.  Hough,  Civil  Engineer,  Brooklyn,  N.  Y.,  died  at 
Patchogue,   N.   Y.,   on   May   8.     He  was   37   years   of  age. 

Joseph  J.  Duffy,  contractor,  of  Chicago,  died  on  May  3,  at 
the  age  of  56.  He  had  handled  a  number  of  large  contracts 
for    the    public    works    of    Chicago. 

James  M.  Mack,  of  the  Mack  Paving  Co.,  Philadelphia, 
Penn.,  died  suddenly  at  his  home  in  that  city  on  May  IS.  He 
had  been  in  the  contracting  business  since  1900. 

Charles  L.  Negley,  Engineer  in  the  United  States  Forest 
Service,  committed  suicide  at  Portland,  Ore.,  on  Apr.  28. 
From  a  note  which  he  left  it  is  thought  that  he  was  de- 
spondent from  ill  health.  Mr.  Negley  was  a  graduate  of  Corn- 
ell University  and  had  been  living  in  I'ortland  about  two 
years.     He  was  25  years  old. 

R.  Mervin  Lewis,  Civil  Engineer,  killed  himself  during  a 
fit  of  despondency  at  the  home  of  a  friend  in  Media.  Penn., 
on  May  10.  He  was  Civil  Engineer  on  the  Media  division  of 
the  Pittsburgh,  Baltimore  &  Washington  R.R.  for  five  years 
until  it  was  made  part  of  the  Maryland  division  recently.  He 
was  one  of  the  officials  sent  to  Wilmington,  Del.  His  home 
was  in  Carlisle,  Penn. 

Frederick  H.  Meyers,  Civil  Engineer  on  the  New  York  City 
Board  of  Water  Supply,  died  at  his  home  in  Richmond  Hill, 
N.  Y.,  on  May  21,  at  4  5  years  of  age.  Mr.  Meyers  was  born 
in  Allegheny  County,  Pennsylvania,  and  had  lived  in  New 
York  City  and  vicinity  for  several  years.  He  was  for  a  time 
engaged  in  the  construction  work  on  the  northern  aqueduct 
division    of   the   Catskill   Aqueduct. 

Robert  H.  Ashworth,  Civil  Engineer,  died  at  his  home  in 
Miami,  Fla.,  on  May  1.  Mr.  Ashworth  had  lived  in  Miami  for 
about  three  years,  previous  to  which  he  had  been  in  the  West 
engaged,  with  his  son  Frank  K.  Ashworth,  on  a  number  of 
projects,  including  the  Colorado  Springs  water-supply  and 
extensive  irrigation  works  in  Colorado  and  othei'  Western 
states.  The  firm  of  Ashworth  &  Ashworth  was  first  formed 
in  Miami,  but  upon  the  declining  health  of  Mr.  Ashworth,  his 
son  made  other  business  connections. 


AMERICAN    IRON    AND  STEEL   INSTITUTE. 

May     20-27.       General     meeting    in     New    York    City.       Secy., 
J.  T.   McCleary,   61   Broadway,  New   York  City. 
NATIONAL  CONFERENCE   ON   CITY    PLANNING. 

June  5-7.     Conference  in  Cleveland.     Secy.,  Flavel  Shurtleff, 
19   Congress  St.,   Boston,   Mass. 
AMERICAN  WATER-WORKS  AS.SOCIATION. 

June  5-9.  Convention  in  New  York  City.  Secy.,  J.  M.  Diven, 
47  .State  St.,  Troy,   N.  Y. 

SOCIETY  OF  AUTOMOBILE  ENGINEERS. 

June   12-16.      Summer   meeting    (cruise    on   Lake   Huron   and 
(Jeorgian   Bay).     Secy.,  Coker  F.  Clarkson,  29  W.   39th  St., 
New   York   City. 
MASTER  CAR   BUILDERS'   ASSOCIATION. 

June    14-16.      Annual    meeting,    Atlantic    City,    N.    J.      Secy., 
Jos.   W.   Taylor,   Karpeii    Hldg.,   Chicago. 
AMERICAN   INSTITUTE   OF   (CHEMICAL   ENGINEERS. 

June  14-17.     Eighth  semiannual  meeting.     Cleveland.     Secy., 
1.   C   Olsen,  Cooper   Union,   New   York   City. 
RAILWAY   SUPPLY   MANUFACTURER.S'    ASSOCIATION. 

June  14-21.     Convention  in   Atlantic  City.     Secy.,  J.   D.   Con- 
way,   2136    CJliver    Bldg.,    Pittsburgh. 
SOCIETY     OF     RAILWAY     CLUB     SECRETARIES. 

June   16-17.     Annual   meeting  in  Atlantic  City.     Secy.,   H.  D. 
Vought,    95    Liberty   St.,    New    York    City. 
AMERICAN  RAILWAY  MASTER  MECH.\NICS  ASSOCIATION. 
June    19-21.      Annual    meeting,    Atlantic    City,    N.    J.      Secy., 
Jos.   W.   Taylor,   Karpen   Bldg.,   Chicago. 
SOCIETY    FOR   THE    PROMOTION   OF    ENGINEERING    EDU- 
CATION 
June    19-22.      Annual   meeting   in   Charlottesville,   Va.      Secy., 
F.   L.   Bishop,   University   of  Pittsburgh,   Pittsburgh. 

TRI-STATE    WATER    AND    LIGHT    ASSOCIATION    OP    THE 
CAROLINAS    AND    GEORGIA. 
June  21-23.     .\nnual  convention  at  Isle  of  Pines,  S.  C.     Secy., 

W.   F.  Stieglitz,  Columbia,  S.  C. 

OHIO      SOCIETY      OF      MECHANICAL,      ELECTRICAL      AND 
STEAM    ENGINEER.S. 
June    22-23.      Meeting    at    Cleveland.      Secy.,    Frank    E.    San- 
born,  Ohio   .State   University,   Columbus,   Ohio. 

NATIONAL   GAS-ENGINE   A.S.SOCIATION. 

June  27-29.  Annual  convention  in  Chicago.  Secy.,  H.  R. 
Brate,    Lakemont,    N.    Y. 

AMERICAN   SOCIETY   OF   CIVIL   ENGINEERS. 

June  27-30.  Annual  meeting  in  I'ittsburgh.  Secy.,  Charles 
Warren   Hunt,  220  West  57th  St.,   New  York  City. 

AMERICAN     SOCIETY     FOR    TESTING     MATERIALS. 

June  27-30.  Annual  meeting  in  Atlantic  City.  Secy., 
Edgar  Marburg,  University  of  Pennsylvania,  Philadelphia, 
Penn. 

The  AVaHhlnKton  State  Road-BuilderH  Institute  held  its 
first  annual  meeting  last  week  on  the  campus  of  the  Univers- 
ity of  Washington. 

The  American  Electric  Railway  AsMociatlon  has  announced 
that  its  1916  annual  convention  will  be  held  in  Atlantic  City, 
N.    J.,    Oct.    9    to    13. 

The  Kl^hth  National  Conference  on  City  Plannini;  will  be 
held  at  Cleveland,  June  5  to  7.  There  will  be  six  conference 
sessions  at  which  the  several  phases  of  city  planning  will  be 
discussed.  There  will  also  be  a  business  session  at  4:30  p.m., 
June  7,  and  a  banquet  on  the  evening  of  that  day. 

The  IVational  ANNoeintion  of  Manufaetiirers  held  its  21st 
annual  convention  at  the  Waldorf-Astoria,  New  York  City, 
May  15  to  17.  Monda.v  was  devoted  to  the  regular  business  of 
the  organization,  while  Tuesday  evening  was  given  over  to  a 
foreign-trade  round-table  discussion.  The  legislative  situa- 
tion as  affecting  industries  was  discussed  on  Wednesday  and 
the  banquet  was  held  in  the  evening,  John  Hays  Hammond 
being  one  of  the  speakers. 

The  Anierienn  Rond-Iluildera'  AHXocintlon  has  scheduled 
its  14th  annual  convention,  to  be  known  as  the  Seventh  Amer- 
ican Good  Roads  Congress  and  the  Eighth  National  Good 
Roads  Show,  for  the  week  beginning  Feb.  5,  1917,  in  Me- 
chanics' Hall,  Boston,  Mass.  This  decision  was  reached  by  the 
board  of  directors  at  a  recent  meeting  in  New  York  City.  The 
last  time  the  association  held  its  convention  in  New  England 
was  in  1904  at  Hartford,  Conn.  The  headquarters  of  the  asso- 
ciation are  at   150   Nassau  St.,  New   York   City. 

The  Rrooklyn  KnKineer»'  Club  will  hold  its  second  annual 
moonlight  excursion  on  the  Steamer  "Mandalay"  on  June  15. 
The  final  inspection  trip  for  the  season  will  take  place 
earlier,  on  Saturday,  June  3,  when  the  club  in  conjunction 
with  the  Municipal  Engineers  of  the  City  of  New  York  will 
visit  the  fortifications  and  I'roving  Ground  at  Sandy  Hook, 
N.  J.  A  special  train  will  leave  from  the  foot  of  Liberty  St., 
New  York  City  (C.  R.R.  of  N.  J.)  at  12:30  p.m.  Those  de- 
siring to  take  advantage  of  this  opportunity  should  notify 
the  secretary,  Joseph  Strachan.  117  Remsen  St.,  Brooklyn, 
N.   Y. 
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Applmm^ces  fiinicS  Materials 


4;riiiiltf-l''liilMli    'IVrrii    i'uttii 

A  new  torrn  cotla  Imllilinn  llli'  wllli  a  toxlurc  and  Kcn- 
oral  nppearanoo  of  uriinllf  Is  Ix'iiiK  iniulc  by  the  Federal  Terra 
Cottn  Co..  of  New  York  iMty.  The  lower  four  HtorlcH  of  the 
new  IVlntliiK:  I'raftM  Hulldlii^,'.  at  34lh  St.  and  ElKlUh  Ave.. 
New   York   City,   are   llniHhed   in   this  material. 


like  Hcale  N,  to  Bet  dlvlBor;  (7)  HIneH  and  coHecantH,  G"  to  ftO"; 
i-(iiiMlneM  and  peeantH,  0"  to  Kl";  (8)  Klnew  and  eoHeennta,  tang- 
entB  and  eotanKcntB,  37'  to  C°;  ('oHineB  and  BeeantB,  tanKontH 
and  eotanKcnts,  84"  to  8U'  23';  (9)  TunRcntB  and  eotaiiKcntR, 
(1°  to  84°;  (10)  A  Bcale  of  BquarCB;  (11)  A  Bcale  of  eubos. 
Th()  i'onventlonal  incahod  of  KraduatiotiH  haH  been  replaced  by 
a  HyHleni  of  three  .•iiid  four  illnit  nuinl)erH  to  faeilltate  direct 
reaiilnj?.  lOach  luin  of  eltlier  dial  or  r<ra(lln»f  arm  performB 
an  effeetive  coniputlnK  step — there  are  no  blank  movcmcnta. 
I''iill  ilireetlonB  and  detailed  examples  are  furniHhcd  with  each 
InHtrunieiit. 


Smnll    Motor-Drlvon    lliiinhltner 

For  service  in  rooms  where  a  moist  alniospheic  is  ile- 
slred  a  small  motor-diiveii  nieehanical  humidifier  is  beliiK 
made  by  the  Normalaii'  Co.,  Winston-Salem.  N.  ('.  Kaoh  unit 
comprises  a  disk  and  fan  on  the  motor  shaft;  water  (lows 
from  a  reKUlatiiiR  chamber  to  the  center  of  the  disk  and  is 
thrown  aurainst  a  copper  srrid  around  the  circumference.  The 
water  Is  finely  divided  b.v  Impact,  and  the  fan  blows  out  the 
floatinK  particles.  The  heavier  particles  drain  down  into  a 
drip  pan.  The  disk  is  16  in.  in  diameter,  and  one  unit  will 
humidify,  for  instance,  al)Out  20,000  eu.ft.  of  textile-mill 
room 

I,iiNterle.MH   WoimI-KIiiIhIiIiik'  <'ont 

I'ndcr  the  trade  name  "Wonder  Ijac"  a  lusterless  flni.sh  for 
stained  wood  is  beinK  niade  by  the  liridKeport  Wood  Finish- 
ing Co.,  of  New  Milford,  Conn.  The  new  material  has  been 
compounded  so  as  to  be  colorless  and  not  to  prive  any  ap- 
pearance of  body — in  response  to  a  demand  for  a  damp- 
proof  protecting:  coat  which  would  not  change  the  tone  of 
stains    or    emphasize    the    finish. 

*      *      * 

IVeiv    I'ireular    Computer 

A  new  circular-scale  computing  device  has  been  devised 
by  Louis  Ross,  of  San  Francisco,  and  is  being  made  by  the 
Computer  Manufacturing  Co.,  25  California  St.,  in  that  city. 
It  has  been  aimed  to  secure  a  simple  device  handling  a  wider 
range  of  problems  w.ith  fewer  movements  than  possible  with 
the  slide  rule.  The  computer  is  shown  in  the  accompanying 
illustration.  It  is  made  in  two  sizes:  6-in.  diameter,  selling 
for  $4.50,  and  S-in.  diameter,  selling  at  $7.50.  The  instrument 
is  made  of  w-eather-  and  wear-proof  celluloid;  it  is  flexible  and 
has  no  glass  parts;  unequal  shrinkage  of  parts,  it  is  claimed, 
does  not  affect  its  accuracy.  The  two  sizes  correspond  to  the 
lower  scales  of  a  straight  slide-rule,  16  and  21  in. 

The  scales  are  arranged  to  solve  expressions  like  a  X  b  X  c, 
or    a  -;-  b  X  c,    and    ordinary    trigonometric    calculations,    with 


It  oil  d  -  ^1 II  111  4  ell  II II  «'e    'I' ruck 

The  combination  roail-maintenance  and  construction  motor 
I  ruck  shown  In  the  accompanying  view  has  Just  been  made 
by  tlie  White  Co.,  of  Cleveland,  for  the  Department  of  Streets 
iind    .Sewers    of    the    City    of   .St.    Louis.      .Similar    vehicles   are 


ROSS  "R.\PID   COMPUTER" 

one  setting  of  the  dial.  Beginning  with  the  outermost,  the 
scales  on  the  outside  dial  are:  (1)  Degrees,  0°  to  360°,  for 
measuring  angles;  (2)  Radians,  0  to  2  (6.283),  for  circular 
measure;  (3)  A  scale  of  equal  parts,  0  to  1,000,  to  read  loga- 
rithms; (4)  Scale  N,  for  setting  the  first  number  and  reading 
the  answer.  The  scales  on  the  inner  dial  are:  (5)  Scale  M,  like 
.scale  N,  but  numbered  reversely,  to  set  multiplier;  (0)  Scale  D, 


THE     WHITE     ROAD-MAINTENANCE     TRUCK 

being  made  for  the  Cities  of  San  Francisco,  Indianapolis,  Fond 
du  Lac,  A\'is.,  Lexington.  Ky.,  for  Onondaga  County,  N.  Y., 
the  Roads  Preserving  Co.,  of  Cincinnati,  and  the  Atlanta,  Ga., 
Gas  Light  Co.  The  truck  is  the  development  of  the  same 
company's  "good  roads"  truck;  it  is  made  in  two  sizes — one 
has  an  800-gal.  tank  on  a  3-ton  chassis,  and  the  other  a  1,000- 
gal.  tank  on  a  5-ton  chassis.  It  is  aimed  to  eliminate  need  of 
separate  trucks  for  flushing  and  sprinkling  streets,  for  apply- 
ing light  and  heavy  oil,  or  for  applying  hot  liquid  asphalt 
to  road  metal  with  penetrating  pressures.  When  the  road 
work  is  not  pressing  the  iron  tank  can  be  lifted  off  and  an 
ordinary  body  substituted. 

A  rotary  pump,  driven  by  a  lay  shaft  from  the  rear  of  the 
truck  transmission  case  and  having  13-ft.  lift,  is  used  to 
fill  the  tank,  to  sprinkle  or  flush  with  water,  to  circulate 
road  oils  during  heating,  or  to  deliver  oil  to  a  set  of  16 
spreading  nozzles  in  the  rear.  These  nozzles  spread  uni- 
formly over  a  strip  of  road  8  ft.  6  in.  wide.  Three  sets  are 
furnished  for  different  work.  Each  throws  a  fan-like  stream, 
one  stream  overlapping  the  other.  If  desired,  the  nozzles  can 
be  moved  to  the  right  or  left  of  the  center  a  distance  of  two 
feet.  The  nozzles  and  pump  pressure  are  regulated  by  a  man 
from  a  small  seat  in  the  rear  and  on  the  right  side.  This  man 
can  communicate  with  the  driver  of  the  truck,  while  the 
truck  is  in  motion,  by  means  of  a  double  bell  system.  After 
the  oil  has  been  shut  off  the  pump  carries  the  quantity  re- 
maining in  the  pipes  back  into  the  tank  and  an  automatic 
drip-trough  falls,  preventing  any  of  the  oil  on  the  mouth  of 
the  nozzles  from  dripping  to  the  road.  This  is  particularly 
useful  in  passing  over  street  crossings.  After  the  truck  has 
been  used  for  oiling,  the  tank  can  be  quickly  cleaned  by  us- 
ing the  pump  to  circulate  kerosene  through  it.  Small  tanks 
of  kerosene  and  gasoline  are  located  on  the  left  side  of  the 
truck. 

Hand-Thrown    DerailinK    Block 

A  new  hand-thrown  derailing  block  has  been  put  out  bjr 
the  Hobart-Allfree  Co.,  Chicago.  The  device  comprises  a 
strong  cast  base  and  a  pivoted  arm  with  derailing  head 
swinging  over  around  the  rail  head.  The  base  is  reversible, 
and  there  are  pivot-bolt  holes  at  different  levels  so  that  the 
same  block  can  be  used  with  different  sizes  of  rail.  Register- 
ing padlock  holes  on  base  and  arm  permit  locking  in  either 
clear   or   derailing   position. 
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SYNOPSIS— The  Cihj  of  Chiraijo  has  roii.soli- 
dated  the  shops  of  its  water,  sewer,  fire,  police 
and  other  service  departments  and  built  a  modern 
industrial  plant  having  inachine,  carpenter  and 
paint  shojis.  foiiiiilrij.  (i<hninisiration  building, 
garage,  storehouse  ami  storage  ijards.  The  manu- 
facture of  new  water-works  supplies  forms  a  large 
item  in  the  plant's  work.  Layout  of  the  new 
works  and  general  equipment  of  the,  several  shops 
are  described. 

As  the  City  of  Cliicago  lias  annexed  territory  from 
time  to  time,  various  local  fire,  police,  sewer  and  water 
departments  have  been  amalgamated  with  the  existing 
city  departments,  and  these   last   have  grown   also  with 


would  liave  been  irreparable.  No  attempt  was  made  until 
recently  to  standardize  the  great  amount  of  supplies 
bought  by  tlie  various  departments. 

Such  inefliciency  in  pul)lic  works  is  not  due  in  any  large 
measure  to  graft  and  corruption.  The  city  has  only  been 
in  the  same  position  as  some  of  the  country's  great  in- 
dustries. Tn  order  to  give  service  to  their  customers  at 
all  they  have  had  to  perform  many  operations  in  an 
inefficient  manner.  After  the  service  requirements  have 
been  met,  the  industries  have  built  modern  plants  and 
stoj)ped  the  leaks  in  manufacturing  processes.  Where 
the  growth  of  a  city  like  Chicago  has  been  rapid,  the 
problem  of  government  has  been  difficult.  ^lany  times 
efiiciency  has  had  to  be  entirely  disregarded  in  order  to 
maintain  public  service.  Bringing  the  service  in  new 
territory  up  to  the  older  standards   has   required   time, 


1.      GKNERAh   VIEW   OF  CHTCACJO   MUNICIPAL  SHOPS   UNDEU   CONSTRUCTION 
From    left   to    right — Machine   shof),    foundry,    carpenter   shop  antl  warehouse 


the  increase  in  population  of  the  original  city.  A  greater 
and  greater  amount  of  repair  and  construction  work  has 
had  to  be  done,  and  increasing  quantities  of  su])|)lies 
liave  had  to  be  stored  for  the  various  public  departments. 
The  departments  have  established  shops  and  wareiiouses 
from  time  to  time  as  their  individual  needs  have  demand- 
ed, but  these  have  been  scattered  about  the  city  in  any 
building  the  city  happened  to  own  or  could  conveniently 

I  rent.  The  structures  have  been  old,  poorly  lighted  and 
insanitary,  and  showed  serious  fire  hazards.  Valuable 
patterns,  like  those  for  puniping-engine  and  bridge- 
machinery  parts,  were  stored  where,  if  a  fire  had  once 
started,  it  could  not  have  been  stopped  before  the  loss 


♦Designing 
Chicago. 


Engineer,      Department      of      Public      Works. 


effort  and  expense.  Tin;  assembling  of  the  shops  and 
warehouses  of  all  the  public-works  departments  in  a 
modern  industrial  plant  is  but  one  of  the  final  steps  of 
lh(!  development  of  the  government. 

In  l!)l;5  the  city  had  the  service  problem  in  hand  well 
enough  to  start  a  comprehensive  plan  for  the  consolida- 
tion of  the  various  shops  and  warehouses.  Thirty  acres 
of  land  at  31st  St.  and  Sacramento  Ave.  was  purchased 
for  the  construction  of  a  modern  plant. 

A  careful  study  was  made  of  the  shops  of  the  water, 
police  and  fire  departments,  of  the  various  warehouses 
and  of  the  records  stored  in  the  vaults  of  the  City  Hall. 
After  these  surveys  had  been  completed,  the  general  plan 
and  size  of  buildings  were  determined  and  construction 
work  M-ns  started,  in  the  spring  of  1014. 
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As  the  citv  iiiiiiiiiriU'turcs  all  its  lire  IndiMiils  ami  \alM'- 
np  to  Iv  Ml.  in  (liaiiH'Icr,  tlic  plan  lunl  In  lie  sn  niaili' 
lliiit  till'  wdik  would  ])^of;^l's^  m  an  uidcrlv  niannci- 
Iroiu  till'  |)attrrii  sliop  tlir(>Uf,'li  tlio  roiindry  and  nia(  him- 
shop  to  tlio  warclioiisi'  and  stonifjo  yards.  Provision  liad 
to  bo  iiiadi'  to  storo  all  patterns,  sii|)|ilii's  of  all  kinds 
and  public  records.  The  machine  shop  hail  to  he  erected 
tio  as  not  onlv  to  nianiifaclurc  hydi'ants  and  \alves,  hut 
also  to  repair  all  kinds  of  ])nnipinjj:  machinery,  lire  and 
l^olice  oqiiipment  and  construction  maihiiu'r\'.  !''i^.  'i 
shows  the  ^eiM'ral  layout  of  the  complete  plant,  as  linally 
made. 

The  foundry  was  completed  aiul  placed  in  operation  in 
August,  1!)15,  and  is  now  sui)|)lyin,Lr  all  castiiifis  for  the 
city  except  strai}i:ht  cast-iron  pipe.  All  manhole  curbs 
and  covers,  special  water-pipe  castings,  hydrant  and 
valve  castings  are  made  here.  The  castings  are  made 
and  delivered  at  market  i)rices,  and  it  may  he  safely 
btated  that  the  castings  arc  of  a  better  quality  than  can 
be  bought.  Ins])ection  of  materials  is  maintained  \\v\v. 
the  same  as  it  W(ndd  lie  maintained  on  an  outside  coii- 


j„gjg'- 

FIG.  2.      GENERAL  PLAN  OF  NEW  CHICAGO  MUNICIPAL    SHOPS 


tract,  except  that  there  is  not  a  continual  disagreement 
between  the  inspectors  and  the  contractors.  Fig.  3  shows 
an  interior  view  of  the  foundry  before  operation  was 
started.  The  iron-molding  room  is  equipped  with  two 
traveling  cranes.  One  is  of  5-ton  capacity,  and  the  other 
of  10  tons  with  a  3-ton  auxiliary  hoist.  The  flask  yard  and 
the  iron  yard  each  have  a  traveling  crane  of  5  tons'  ca- 
pacity. The  cupola  is  of  10-ton  capacity.  No  device 
for  the  most  efficient  o])eration  of  a  foundry  has  been 
omitted,  and  the  operating  costs  bear  out  the  wisdom  of 
the  policy. 

The  machine  and  blacksmith  shops  were  placed  in 
operation  in  May,  1916,  and  results  of  operation  in  the 
new  plant  as  compared  with  the  old  will  not  be  available 
for  some  time.  The  machine  shop  consists  of  the  main 
.shop  and  a  two-story  north  and  south  wing.  The  black- 
smith shop  is  an  extension  of  the  south  wing  vnth  one 
bay  omitted.  The  north  wing  is  extended  the  same  num- 
ber of  bays  as  the  south  wing ;  and  when  more  room  is 
required,  the  space  between  Mall  be  roofed  over  and  the 
omitted  bay  built  in,  giving  a  shop  308  ft.  long.  The 
south  wing  of  the  machine  shop  is  assigned  to  the  small 
machine  tools  for  manufacturing  hydrants  and  valves 
and  to  the  toolroom.  The  north  bay  is  assigned  to  the 
repair  of  fire  and  police  equipment  of  all  kinds,  a  sup- 


pl\  room  ami  an  assendily  room  for  nyoranls  and  \alves. 
Tlic  mam  shop  conlains  the  large  machine  tools  an<l  has 
available  loom  for  concrete  mixers,  road  rollers,  ditchiu"; 
machines,  etc.,  undergoing  repairs.  The  Kocond  door  of 
I  he  south  wing  is  assigned  to  the  water-meter  repairing 
and  testing  division,  'i'lic  second  lloor  of  the  north  hay 
is  unassigned  a.s  yet. 

The  main  shop  is  e(pii])ped  with  a  Sio-toii  traveling 
crane  having  a  .'")-ton  auxiliary  hoist.  Jib  cranes  are 
placed  at  coincincnt  locations  for  handling  eastings  lo 
the  machines.  'I'lic  blacksmith  slio|)  is  c(juip])(Kl  with 
nine  (lown-(|raft  forges,  a  steam  and  power  hainmer  and 
a  jib  crane  operating  in  full  circle.  The  foundry,  machine 
and  lilacksmitb  sho])s  are  of  steel  construction  with  brick 
walls,  stcH'l  window  and  door  frames  and  wire-glass 
windows. 

Tlu!  carj)cnter-,  })aint-  and  pattern-sho])  building  and 
the  warehouse  are  of  the  same  type  of  construction.  Both 
have  four  stories  and  a  basement  and  are  on  caisson  foun- 
dations. The  frame  is  of  reinforced  concrete  with  brick 
curtain  walls,  steel  window  and  door  frames  and  wire- 
glass  Avindows.  Both  buildings  are 
equipped  throughout  with  automatic 
sprinklers.  The  carpenter-,  paint-  and 
pattern-shop  building  will  contain  also 
steam  fitters',  sheet-metal  workers' 
and  harness  shops  and  the  pattern- 
storage  rooms.  The  warehouse  floors 
are  unassigned;  supplies  and  records 
will  be  stored  as  they  are  received. 
The  administration  building,  now 
under  construction,  will  contain  the 
offices  for  the  general  supervision  of  the 
plant,  an  electric-power  transformer 
room,  a  dining  room  and  kitchen,  all 
on  the  main  floor,  and  testing  labora- 
tories on  the  second  floor.. 

The  power  house  will  be  inside  the 
grounds  of  the  House  of  Correction, 
just  across  the  west  fork  of  the 
south  branch  of  the  river.  All  piping  and  wires  will  be 
carried  through  tunnels  to  the  various  buildings.  The 
power  house  will  be  operated  with  convict  labor,  so  that 
power  will  be  furnished  at  less  than  Ic.  per  kw.-hr.,  and 
heat  will  be  at  the  same  relative  cost.  This  power  house 
will  furni.sh,  in  addition,  heat,  light  and  power  to  the 
new  city  contagious-disease  hospital,  which  is  located  on 
the  east  end  of  the  new  property,  and  to  the  buildings 
of  the  House  of  Correction. 

A  garage  with  a  capacity  of  40  machines  has  been  con- 
structed west  of  the  warehouse.  Eighteen  trucks  are 
now  used  by  the  Division  of  Pipe,  Yards  and  Stores, 
all  of  which  will  operate  from  this  garage.  Under  the 
east  end  of  the  garage  a  basement  has  been  constructed 
in  which  are  two  10,000-gal.  oil  tanks  for  storing  engine 
;'nd  cylinder  oil,  and  smaller  tanks  for  other  lubricating 
oils,  while  buried  in  the  ground  just  outside  are  a  12,000- 
gal.  tank  for  gasoline,  a  1,000-gal.  tank  for  kerosene  and 
a  500-gal.  tank  for  turpentine.  These  large  tanks  have 
])ipe  lines  running  to  the  switch  track  at  the  west  of 
the  garage  for  unloading  tank-cars. 

The  yard  for  storing  special  castings  will  be  paved 
with  concrete  on  the  same  grade  as  the  roads,  no  curb 
extending  above  the  pavements.  This  provision  is  made 
to  allow  electric  elevating-platform  trucks  to  run  into 
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the  yard  with  castiriiits  and  phicL'  tlicin.  Castiii.ij.s  will 
not  be  removed  from  the  platforms  on  which  they  are 
transported,  but  will  remain  on  them  until  they  are  re- 
moved for  shipment  from   the  yard. 

Derricks  will  not  be  provided  in  the  speeial-castin",^ 
yard,  as  it  is  jjlanncd  to  ^^ather  all  materials  for  truck  de- 
livery on  a  loading  platform  on  the  west  side  of  the  ware- 


FIG.   3.      IN  THE  CHICAGO  CITY   FOUNDRY 

house.  By  collecting  all  materials  for  truck  delivery  in 
this  way,  trucks  will  he  able  to  load  and  leave  the  plant  in 
a  minimum  amount  of  time. 

A  concrete  dock  has  been  constructed  along  the  col- 
lateral channel  of  the  drainage  canal,  west  of  the  plant. 
This  dock  will  provide  a  way  for  fireboats,  tugs,  scows 
ind  other  craft  to  lie  adjacent  to  the  shops  for  repairs. 


FIG.    4.      IN    THE    CHICAGO    CITY    MACHINE    SHOP 

All  building  has  been  done  by  day  labor  under  the 
direct  supervision  of  W.  H.  Dean,  Assistant  Engineer, 
working  under  TI.  W.  Clausen,  Engineer  of  Water- Works 
Construction.  Plans  were  made  by  Myron  B.  Reynolds, 
Engineer  of  Water-Works  Design.  The  general  scheme 
was  evolved  uiuler  John  Ericson,  City  Engineer;  Henry 
L  Allen,  Consulting  Mechanical  Engineer ;  and  H.  S.  Baker, 
^Assistant  City  Engineer.  The  plant  is  estimated  to 
cost,  when  complete,  $1,750,000. 


•'lair&aj^eff'  Goveiricainmeiiat  at 
Phkoeimiss   lL7inidleff"^oes  Test 

Editorial  CoiMitisi'oxuENCE 

The  city-manager  form  of  government  has,  in  efTect, 
undergone  and  is  urulergoing  a  very  severe  test  at  Phceni.x, 
Ariz.,  where  it  has  been  established  for  nearly  two  years. 
Phceni.v  seems  to  have  gained  a  reputation  for  being  a 
hot-bed  of  politics,  and  it  is  douijtful  if  any  one  but  an 
cutsider  could  get  an  unbiased  view  of  what  has  taken 
place  there.  The  controversy  between  the  adherents 
(if  tlie  former  city  manager  and  those  of  the  present  holder 
of  that  office  has  been  very  bitter,  and  Avithout  attempt- 
ing to  pass  on  the  merits  of  either  side,  a  plain  relation 
of  facts  and  events  is  enlightening  to  those  who  are  in- 
terested in  city-manager  government — and  what  muni- 
cipal engineer  is  not  ? 

The  people  of  Phoenix  adopted  a  new  charter  in  1914, 
which  was  drawn  for  the  express  purpose  of  "entirely 
eliminating  politics"  from  the  management  of  the  city. 
The  legislative  body  is  a  commission  of  five,  including  a 
mayor — elected  as  such  to  meet  the  requirements  of  the 
state  laws.  The  mayor  is  ex-officio  chairman  of  the 
commission.  He  receives  a  salary  of  l)ut  $;300  a  year, 
with  a  contingent  fund  of  $200.  The  commissioners  re- 
ceive $5  for  each  meeting  attended,  not  to  exceed  $300 
per  year.  The  mayor  and  commissioners  serve  for  two 
years,  but  there  is  an  election  each  year,  alternately,  for 
two  commissioners,  and  for  two  commissioners  and  the 
mayor.  The  election  recently  held  was  of  the  latter  de- 
scription, so  that  a  majority  of  the  commission  was  subject 
to  change. 

The  mayor  and  commissioners  are  nominated  through 
direct  primaries.  Any  person  may  enter  the  contest  whose 
petition  contains  enough  signers  to  equal  3%  of  the  num- 
ber of  voters  for  mayor  at  tlie  most  recent  election.  The 
important  offices  are  the  city  manager,  city  auditor,  city 
attorney,  city  clerk  and  city  treasurer.  There  are  the 
usual  charter  provisions  for  initiative,  referendum  and 
recall.     All  other  city  offices  are  filled  by  appointment. 

Under  the  original  charter  provisions  the  city  manager 
was  appointed  by  the  commission  to  hold  office  until 
removed  for  cause  by  the  commission.  His  salary  was 
fixed  by  the  charter  at  $5,000  per  annum.  The  city 
auditor  and  city  magistrate  were  the  only  other  officers 
appointed  by  the  commission.  Under  the  original  char- 
ter provisions  all  minor  officials  were  appointed  inde- 
pendently by  the  city  manager  and  removed  at  his  pleas- 
ure. Subsequent  changes  in  these  provisions  and  the 
train  of  events  which  led  to  t'hem  \vill  be  considered  in 
due  course. 

The  first  city  manager  was  a  competent  civil  engineer, 
a  former  employee  of  the  United  States  Reclamation 
Service.  He  was  a  '"native  son."  As  a  city  manager  he 
is  alleged  to  have  been  a  failure  from  the  very  start. 
That  engineers  who  would  be  city  managers  may  profit, 
a  recital  of  some  of  these  alleged  shortcomings  from  the 
point  of  view  of  a  layman  is  of  interest.  He  is  said 
to  have  lacked  dignity,  to  have  made  himself  too  readily 
accessible  to  anyone  and  every  one,  to  have  spent  much 
of  his  time  in  the  open  where  he  could  not  be  found  when 
wanted  on  important  occasions,  to  have  allowed  too  many 
liberties  of  his  many  friends  and  encroachments  upon 
his  time — in  short  he  was  perhaps  too  good  natured  and 
affable.     Such  are  allegations  of  friends  and  opponents. 
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Tln'  city  iiiaiia^ifr  was  soon  mil  of  haininny  willi  tlic 
majority  of  the  coiiimission.  Wlit'tlicr  this  was  due  to  Ins 
rconoMiics  and  wi't'dinji  out  of  iiniii'ccssary  city  (■iii|)l(iy('('s, 
as  it  is  understood  an-  liis  claims,  or  wlictlicr  il  was  due  to 
otlior  reasons  is  not  witliin  the  proviiu'c  of  tin-  writer  to 
decide;  Itut  since  tliere  was  a  lack  of  linrnKniy  il  niiiy  he 
presumed  tliat   tliere  was  also  a   lack  ol'  (act. 

'i'liiiif^s  went  from  had  to  worse  so  far  as  the  city  ad 
ministration  was  concerned,  until,  it  is  alleged,  conililions 
wcri'  far  less  satisfactory  liian  under  old-tinic  politics. 
The  ((unmission  souj^ht  to  rcnioxc  the  mana^^cr  oid  of 
hand  hut  found  the  charter  in  the  way  of  such  a  course. 
At  Icuiith  charfies  of  incompetency  were  hrouffht  and  a 
public  hearing  held,  at  which  the  commission  was  hoth 
judge  and  accuser.  The  city  manager  was  duly  discharged 
as  incnin})etent.  IIo  subsequently  took  his  case  to  the  courts 
and  the  lower  court  has  upheld  the  action  of  the  com- 
mission. 

The  people  were  aroused  at  tlie  conditions  described, 
and  to  prevent  a  repetition  of  such  a  controverssy  the  city 
charter  was  amended,  as  provided  for,  by  popular  election. 
The  only  wonder  is  that  the  voters  should  have  continued 
their  faitli  in  city-manager  government,  and  that  changes 
were  not  more  radical.  However,  these  changes  were 
enough  to  seriously  affect  the  powers  of  the  city  manager. 

The  changes  in  the  powers  of  the  city  manager  under 
the  original  and  the  amended  charter  provisions  are  shown 
in  the  following  columns : 

ORIGINAL   PROVISIONS  AMENDED   PROVISIONS 

The  manager  shaH  have  the  Section  1.  Subject  to  the 
general  supervision'  and  direc-  control  of  the  Commission, 
tion  of  the  administrative  the  manager  shall  have  the 
operation  of  the  city  govern-  general  supervision  and  direc- 
ment;  he  shall  supervise  and  tion  of  the  administrative 
direct  the  official  conduct  of  operation  of  the  city  govern- 
all  appointive  city  officers,  ment;  he  shall  supervise  and 
except  the  auditor  and  city  direct  the  official  conduct  of 
magistrate;  he  shall  supervise  all  appointive  city  officers  ex- 
the  performance  of  all  con-  cept  the  auditor,  city  attor- 
tracts  made  by  any  person  for  ney,  city  clerk,  city  treasurer 
work  done  for  the  city,  and  and  city  magistrate;  he  shall 
in  that  behalf  represent  the  supervise  the  performance  of 
city,  except  as  it  may  be  all  contracts  made  by  any 
otherwise  provided  in  this  person  for  work  done  for  the 
Charter;  he  shall  make  all  city,  and  in  that  behalf  repre- 
purchases  of  materials  or  sent  the  city  except  as  it  may 
supplies  for  the  city  and  see  be  otherwise  provided  in  this 
that  the  same  are  received  as  Charter:  he  shall  make  all 
contracted  for;  he  shall  em-  purchases  of  materials  or  sup- 
ploy  and  discharge  from  time  plies  for  the  city,  subject  to 
to  time  as  occasion  requires  the  provisions  of  this  Charter, 
all  employees  of  the  city;  he  and  see  that  the  same  are  re- 
shall  appoint  all  officers  of  ceived  as  contracted  for;  he 
the  city,  the  appointment  or  shall  employ  and  discharge 
election  of  whom  are  not  from  time  to  time,  as  occasion 
otherwise  provided  for  in  this  requires,  all  employees  of  the 
Charter.  and  may  remove  city  appointed  by  him.  by  and 
them  when  the  interests  of  vvith  the  consent  and  approval 
the   city   require.  of    the    Commission;    he    shall 

appoint  all  officers  of  the  city, 
the  appointment  or  election  of 
whom  is  not  otherwise  pro- 
vided for  in  this  Charter,  and 
may  remove  them  when  the 
interests  of  the  city  require. 

Section  2.  It  shall  be  his 
duty,  as  well  as  that  of  the 
mayor,  to  see  that  all  of  the 
ordinances  of  the  city  are 
enforced. 

These  changes  place  the  manager  under  the  specific 
"control"  of  the  commission  .so  far  as  general  adminis- 
trative work  is  concerned ;  they  take  from  the  manager 
the  appointment  of  the  city  clerk,  treasurer  and  attorney ; 
they  make  the  appointment  and  removal  of  "employees" 
eubject  to  approval  by  the  commission,  but  appear  to 


h'iivc  the  manager  indcpcndcnl  of  the  (ummission  as  re- 
gards those  "oUiceis"'  whom  he  has  i)()wer  to  apjioint. 
Other  amendments  imd<e  the  manager  subject  to  removal 
iiy  a  Ihree-dfths  vote  of  tiic  conimission,  and  makes  the 
manager's  salary  subject  to  (lie  commission,  instead  of 
being  fixed   in   llic  charter. 

'I'lie  second  (and  present)  city  mamiger,  appointed  un- 
der the  revised  charter,  is  al.so  an  engineer  l)y  education 
11  nd  experience,  lie  was  for  a  number  of  years  con- 
nected with  th(!  former  city  water-works  company,  had 
rcs])onsible  ciiarge  of  many  of  the  water-works  improve- 
ments and  is  thoroughly  familiar  wifli  the  business  man- 
agement of  a  pnblii  utility.  Fortunately  for  city- 
manager  government  in  Pha-nix  his  first  year  of  the  city 
administration  has  been  very  succes.sful. 

The  city  tax  rate,  which  formerly  ranged  from  $1  to 
$1.;{0,  was  this  year  reduced  to  85c.,  and  yet  the  ad- 
ministration will  complete  the  fhscal  year  with  a  surplus 
of  over  $50,000.  This  reduction  in  tax  rate  is  all  the 
more  noteworthy  because  there  was  a  revenue  loss  of 
$26,000  from  liquor  licenses,  due  to  .state  prohibition, 
and  $28,000  loss  from  occupational  taxes,  which  were 
abolished. 

There  was  also  a  loss  of  revenue  from  a  dropping  oif 
of  police  court  fines,  and  there  was  a  reduction  in  the 
assessed  valuation  of  property  to  the  extent  of  $2,000,- 
000.  Had  conditions  remained  the  same  the  tax  rate 
would  have  been  reduced  to  60c. 

The  amount  of  public  improvement  work  has  re- 
mained about  the  same,  but  many  economies  have  been 
effected  in  its  performance.  To  mention  but  one  there 
is  the  abolition  of  tlie  city  corral  and  the  substitution 
of  motor-driven  vehicles  throughout  the  city  departments. 
The  city  corral  was  a  well  established  institution  for 
petty  grafting — the  renting  of  wornout  and  skinny 
horses  to  the  city  to  be  cared  for  and  fattened  at  public 
expense.  Increased  efficiency  of  the  city  fire  department 
has  reduced  the  annual  fire  loss  from  about  $200,000  to 
less  than  $25,000.  , 

The  city  manager  has  frankly  acknowledged  that  it  has 
been  impossible  to  avoid  politics  entirely  and  that  he  is 
frequently  hampered  in  the  way  of  appointments  by 
members  of  the  commission.  Nevertheless  he  has  tact- 
fully insisted  on  the  efficient  administration  of  the  vari- 
ous bureaus  under  him,  of  which  the  results  speak  for 
themselves.  For  instance,  he  insisted  on  the  employment 
of  a  competent  city  engineer  and  the  doubling  of  the 
salary  of  that  office  so  that  a  competent  engineer  would 
accept  it.  The  present  city  manager  has  no  serious  fault 
to  find  with  the  charter  requirements  which  make  him 
more  dependent  on  the  will  of  the  commission.  He  truly 
says  that  conditions  are  the  same  as  they  are  in  every 
business  corporation  and  that  if  the  manager  is  out  of 
harmony  with  the  majority  of  the  commission  or  board 
of  directors,  or  lacks  its  confidence,  it  is  better  for  all 
concerned  that  he  resign. 

As  previously  noted,  the  city-manager  form  of  govern- 
ment is  just  emerging  from  a  crucial  test.  At  the  election 
of  the  first  Tuesday  in  April  a  mayor  and  two  commis- 
sioners were  elected.  The  former  mayor  and  one  com- 
missioner had  been  very  antagonistic  to  the  city  manager 
and  in  announcing  his  candidacy  for  reelection  this  mayor 
published  broadcast  the  statement  that  if  he  and  his 
choice  of  new  commissioners  were  elected  he  would  clean 
out  the  present  city  administration  and  reduce  the  city 
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FIG.    1.      THREE-WAY    CONCiCETE    DIVERSION    BOX   AND    .UKTAi.  i  LL_\liJ 


HO  FT.  LONG 


manager's  salary  from  $5,000  to  $2,500  per  aimum.  For- 
tunately he  was  defeated,  and  the  chances  are  that  the 
I  ity-manager  form  of  government  will  triumph  and  be 
I  irmly  established  beyond  the  reach  of  irresponsible  poli- 
ticians before  another  election  for  a  commission  majority 
iiccurs. 

There  are  those  in  Phoenix  who  claim  that  its  experi- 
riKC  with  city-manager  government  has  demonstrated  its 
Jailure — that  the  office  has  become  a  plaything  in  politics 
and  the  manager  forced  to  become  a  politician — but  that 
lias  not  yet  been  proved. — N".  C.  R. 


What  is  claimed  to  he  the  largest  section  of  straight 
itiotal  flume  in  the  world  is  shown  by  Fig.  1.  The  length 
of  the  flume  on  tangent  from  the  diversion  box  in  the 

legTound  to  the   distant  mountains   is    13,000  ft.,   or 

'  4  mi.     This  structure  was  recently  completed  by  tlie 

(Colorado  Culvert  and   Flume  Co.,   Pueblo,   Colo.,  for  a 

private    irrigation    company   in    the    San    Luis    Valley, 

Colorado. 

The  entire  flume,  including  tbe  ])ortion  beyond  the 
diversion  box,  is  Si/g  mi.  long  and  has  in  that  distance 
a  total  fall  of  750  ft.;  the  maximum  grade  is  71/2%. 
The  flume  carries  70  sec.-ft.  of  water,  and  the  velocity 
runs  as  high  as  30  ft.  per  sec.  As  the  flume  passes 
througli  a  sheep-grazing  country,  it  is  fenced  the  entire 
distance. 

The  three-way  diversion  box  is  also  a  somewhat  un- 
usual structure  in  flume  work.  It  is  constructed  of 
I'cinforced  concrete  with  6-in.  walls.  This  box  and  the 
other  irrigation  structures  were  built  without  engineer- 
ing service,  except  that  donated  by  the  flume  company. 

The  flume  is  of  a  patented  type  known  as  the  "No- 
Lap"  Joint  flume.  A  sketch  of  this  joint  is  shown  in 
Fig.  2.     Each  end  of  a  flume  plate  has  a  semicylindrical 


head  into  which  one  of  the  double  ribs  or  convex  heads  of 
an  inside  clamp  or  semicircular  hoop  fits.  A  similar 
clamp  or  half-hoop  with  concave  cross-section  fits  over 
the  ends  of  the  flume  plates;  the  carrier  rod,  tightened 


Insic^e  Clamp 


Main  PI. 


Main  Plale 


Carrier  ffoc/- 
FIG.   2.      DETAIL  OP  JOINTS   IN   FLl'ME 

by  nuts  on  the  carrier  beams  or  crossties,  binds  tlie 
whole  together.     The  joints  are  spaced  351/^  in.  c.  to  c. 

The  flume  illustrated  is  3  ft.  10  in.  in  diameter  and 
weighs  complete  about  16  lb.  per  lin.ft.  The  same  type 
of  flume  is  made  in  sizes  up  to  131/^  ft.  in  diameter. 

The  foregoing  information  was  obtained  from  L.  T?. 
Sliallenberger,  .Manager  of  the  Colorado  Culvert  and 
Flume  Co. 

■^: 

P.nviiiie  in  TexaM  Is  Hampered  by  the  st:ite  homestead  law. 
which  prohibits  a  lien  on  property  owned  as  a  homestead  for 
any  debt  whatsoever.  A  paving  contractor  in  this  state  has 
to  make  individual  contracts  with  each  property  owner  whose 
property  is  affected  by  the  laying  of  the  pavement,  for  whicl- 
Ihe  city  authorities  have  awarded  hiin  the  contract.  He  also 
has  to  carefully  examine  the  title  to  every  piece  of  property 
in  order  to  give  due  consideration  to  the  homestead  law;  ht 
has  to  maintain  a  collection  agency  for  the  collection  of  the 
partial  payments  (often  spread  out  over  ten  to  twenty  years) 
and  has  further  to  carry  an  organization  of  highly  qualifled 
olUcials  and  lawyers.  All  this  adds  from  10  to  20c.  per  square 
yard  to  the  cost  of  the  pavement.  Naturally  small  contrac- 
tors are  unable  to  enter  into  competition  with  the  large, 
well-organized  and  financially  strong  paving  companies  of 
national  scope.  Owing,  however,  to  the  many  legal  com- 
plications, it  is  doubtful,  even  with  an  absence  of  all  real 
competition,  if  these  paving  companies  succeed  in  making 
extraordinary  profits.  If  the  local  representatives  of  some 
of  these  large  paving  companies  express  their  true  opinion 
of  the  situation  they  would  much  prefer  to  do  business  as  in 
other  states,  where  there  are  no  such  legal  handicaps  for  the 
small  contractor. 
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S)\\()rSIS-  Mrllifxis  Uficd  in  liniiiif  efjimlizin;/ 
n'srri'dir  fur  iifir  ( 'dish-ill  waU'.r-suppltj  of  Nrm 
Varli-  Citj/.  Lin  in;/  consisls  of  lower  level  concrete 
jHiring  and  upin'r  level  done  paving  and  ripnip. 
Melliods  of  plneing  earlli  entlmnlnnenl  described  in 
" I'Jni/ineerin;/  .\ews,"  Sept.  U,   l!>l.'>.  p.    '>()(). 

Hill  Viow  lioscrvnir.  (Ui  the  line  (if  llic  ;U(Uc(luct  fur 
till'  now  Catskill  watcr-snitply  I'oi'  New  York  City,  is 
situated  just  ikhHi  nf  llic  niirtliiTii  limit  of  tin;  City  dI' 
Now  York.  It  is  an  oqualiziu^  rosoivuir,  its  900,000,000 
ual.  of  water  actinj;:  to  modify  tlie  etfect  of  the  hourly 
Huctuation  in  the  rate  of  draft,  and  correspondingly  of 
inflow,  and  to  maintain  a  nearly  unifonn  head  on  the 
distribution  system  throughout  the  city.  The  reservoir 
is  of  the  earth-embankment  type,  roughly  rectangular, 
about  3,000  ft.  long  and  1,500  ft.  wide;  depth  of  water 
361/2  ft.,  capacity  about  900,000,000  gal.,  area  of  water 
surface  about  90  acres.  The  entire  dependence  for  water- 
tightness  is  placed  on  the  earth  embankment,  no  core 
wall  or  cutoff  wall  being  provided.  The  bottom  of  the 
reservoir  and  the  lower  half  of  the  inside  slope  are  faced 
with  concrete,  for  purposes  of  cleanliness  and  with  no 
intention  of  providing  additional  water-tightness.  The 
upper  half  of  the  slope  is  faced  with  dry  rubble  paving 
and  riprap.  The  formation  at  the  site  of  the  reservoir 
is  a  very  hard-packed,  dense  glacial  drift  without  strati- 
fication. No  ledge  rock  was  encountered.  The  material 
was  well  graded  from  coarse  sand  to  rock  flour  and  when 
in  its  original  position,  was  impervious  to  water. 

PLAfiNG  Toe  Wall  axd  Berm  Wall 

The  first  work  to  be  done  on  the  concrete  portion  of 
the  lining  was  the  construction  of  the  toe  wall  and  benn 
v.all.  The  toe  wall  is  at  the  reservoir  floor  level  and 
takes  the  thrust  of  the  concrete  slope  lining.  The  benn 
wall  is  at  the  level  of  the  berm  and  takes  the  thrust 
of  the  slope  paving  and  riprap.  The  toe  wall  is  about 
7,400  ft.  long  and  the  berm  wall  about  7,700  ft.  The 
first  season  both  walls  were  built  in  alternate  sections 
16  ft.  long  with  expansion  joints  every  48  ft.  The 
expansion  joints  were  formed  by  three  Yg-in.  steel  plates, 
three  being  used  together,  each  thoroughly  greased.  By 
pulling  out  the  center  plate  first,  the  other  two  were 
readily  withdrawn.  During  the  following  winter  it  was 
found  that  the  expansion  joints  in  the  berm  wall  allowed 
surface  water  to  work  through  below  grade  instead  of 
staying  on  the  surface.  The  conditions  were  studied, 
and  the  de.sign  was  modified  to  the  extent  of  eliminating 
the  expansion  joints  for  the  remainder  of  the  work  and 
also  excavating  for  and  casting  a  small  cutoff  block 
monolithic  with  the  concrete  on  the  berm  at  each  expan- 
sion joint  built  the  first  season,  whenever  it  was  reached. 
Also,  the  construction  method  was  changed  by  first 
excavating  for  and  casting  blocks  2  ft.  long  and  of  full 


♦Senior  Section  Khgineer,   Board  of   Water  Supply,   City   of 
New  York,   Yonkers,   N.   Y. 


sccticjii,  2!  ft.  apart  on  ccnfcrs.     The  intermediate  sp^i 
were  excavatcil   and   i(]n(rclc(i   iiftcr   the   blocks  had 
This   method   was   fiilhjurd    throughout    (Ik;   remainder  ol 
the  \voi-k. 

l'i:i:i'Ai;Ari()N'  ok  Si.oi-k  iou  CoNciiKTK  Lin'Ino 

The  reservoir  emi)ankmeiit  was  built  up  in  4-in.  layer-, 
each  layer  thoroughly  rolled  with  10-ton  .steam  rollers. 
The  (MubaidvUient  was  built  somi'what  full  on  the  slope 
and  berm,  so  that  when  proj)erly  trimmed  for  placing 
the  lining,  material  thoroughly  compacted  by  the  roller 
would  be  exposed.  The  slojie  for  the  concrete  lining  was 
uniforndy  1  on  2;  the  berm  was  horizontal.  The  trim- 
nnng  was  done  with  hand  tools  using  mattocks  for 
finishing,  the  material  being  cast  to  the  foot  of  the  slope 
for  I'emoval.  Hubs  2  in.  square  were  driven  to  fini.sh 
line  and  grade  (for  trimming)  at  the  edge  of  the  berm 
and  at  the  toe  wall  on  lines  8  ft.  apart  and  at  right 
angles  to  the  slope.  The  previously  constructed  berm 
wall  provided  the  other  necessary  grade  point  on  the 
licnn.  Intermediate  points  were  set  by  string  as  needed. 
A  low  earth  dam  or  a  row  of  sandbags  laid  along  the 
bcini  wall  was  often  used  to  divert  surface  water  from 
the  slope  above  from  the  finished  slope  below,  but  some 
erosion  was  caused  by  the  rain  that  landed  beyond  the 
berm,  especially  if  the  storm  was  of  long  duration. 
Wherever  large  gullies  were  formed  by  a  concentrated 
flow,  the  contractor  was  given  the  option  of  filling  them 
with,  concrete  at  the  time  of  placing  the  lining  or 
lamping  them  full  of  selected  earth;  both  methods  were 
used.  The  contractor  trimmed  as  little  area  ahead  of 
the  concreting  as  possible  in  order  to  reduce  the  possibili- 
ties and  amount  of  all  erosion,  as  under  the  contract  he 
was  responsible  for  the  extra  quantities  involved. 

Placing  the  Concrete  Slope  Lining 
The  concrete  slope  lining  was  placed  in  alternate  strips, 
8  ft.  wide,  continuous  from  toe  wall  to  berm  wall,  3  o. 
4  strips  usually  being  carried  up  at  the  same  time 
(Fig.  3).  Spruce  timbers  4x9  in.  were  used  for  forms, 
spliced  where  necessary  to  make  the  form  continuous 
up  the  slope,  about  48  ft.  When  a  form  was  moved, 
a  gang  of  men  lifted  it  bodily,  walked  up  the  slope  far 
enough  to  clear  the  fresh  concrete,  then  along  the  bank 
and  finally  down  the  slope  again  to  the  new  position. 
The  forms  were  set  on  the  hubs  used  for  trimming.  The 
concrete  was  a  1 :  8  mix,  using  the  regular  2-in.  stone 
furnished  for  all  concrete.  It  was  delivered  in  bottom 
dumping  buckets  of  ly^  cu.yd.  capacity  and  handled  into 
place  by  an  electrically  operated  stiff-leg  derrick  traveling 
on  tracks  laid  on  the  bottom  of  the  reservoir  along  the 
foot  of  the  slope  (Fig.  2).  For  the  first  half  of  the 
work,  the  concrete  was  mixed  in  a  li^-cu.yd.  Chicago 
cube  mixer,  but  later  by  the  lV2-cu.yd.  Hains  gravity 
mixer  used  for  the  bulk  of  the  concrete  work  on  the 
contract.  It  was  essential  that  the  quantity  of  water  be 
carefully  controlled,  because  if  the  batches  were  too  wet, 
the  whole  mass  would  work  down  the  slope,  and  if  too 
dry,  a  great  amount  of  tamping  was  required  and  the  , 
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surface  finish  was  uiisatlsfac-toiy.  TIio  concrete  was 
deposited  directly  on  the  pre[)are(l  earth  slope.  Square- 
pointed  shovels  with  extra  loiitj-  I)-!iandles  were  uschI  to 
spread  the  concrete  and  to  finish  the  surface.  No  screed- 
ing  was  done,  but  the  final  shape  was  tested  frequently 
with  a  wooden  templet.  No  trouble  was  experienced  in 
forming  the  raised  portion  along  the  joints.  The  concrete 
was  sprinkled  with  a  hose  for  about  two  weeks  after 
laying.  When  the  intermediate  slabs  were  being  laid,  a 
fiat  ladder  made  of  y^-in.  boards  placed  on  the  previously 
finished  concrete  was  of  value  in  providing  a  secure  foot- 
hold for  the  workmen  and  protecting  the  concrete.  Seven 
drainage  holes  along  each  joint  were  formed  by  round 
wooden  pins  tapering  from  gi/o  in.  to  II/2  i"-  '"  the 
thickness  of  the  slab.  They  were  designed  to  relieve  the 
hydrostatic  pressure  that  might  be  developed   when   the 


extreme  south  end.  The  thickness  of  the  lining  was 
uniformly  6  in.  Excavating  was  done  by  steam  shovel  to 
witiiin  a  reasonable  distance  of  the  concrete  subgrade, 
the  remaining  material  being  removed  by  lighter  tools 
and  more  easily  controlled  methods.  Any  steam-shovel 
excavation  below  grade  was  ordered  filled  with  concrete 
at  the  contractor's  expen.se.  No  refilling  with  earth  was 
permitted,  and  all  depressions  were  filled  with  concrete 
as  the  lining  progressed  in  order  to  insure  a  suitable 
foundation  for  piers  in  case  the  reservoir  should  subse- 
quently be  covered.  After  the  steam-shovel  cut  was  made, 
a  heavy  spike-tooth  harrow  drawn  by  horses  and  sup- 
plemented by  men  with  picks  was  used  to  loosen  the  earth. 
A  four-horse  road  scraper  s(;raped  the  loosened  material 
into  windrows,  making  the  area  quickly  available  for  the 
harrow  again.     The  windiows  were  taken  up  by  wheeled 
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reservoir  was  lowered.  The  raised  portion  along  each 
joint  was  to  prevent  surface  water  flowing  down  the  slope 
from  entering  the  joint  and  scouring  out  the  subgrade. 
Every  sixth  joint  (48  ft.)  was  an  expansion  joint  about 
14  in-  wide  made  by  placing  a  strip  of  corrugated  paper 
in  the  joint  and  concreting  against  it.  The  paper  was 
left  in  place.  All  other  joints  were  plain,  untreated  butt 
joints. 

At  the  angles  in  the  sides  of  the  reservoir,  a  true 
cone-shaped  transition  was  made  (Fig.  1).  A  study  of 
the  formwork  indicated  that  the  best  results  would  be 
obtained  if  joints  were  allowed  along  the  slo])e  as  well 
as  up  and  dowri  it.  Such  joints  had  given  trouble  on  a 
trial  section  early  in  the  work  on  account  of  water 
entering  as  it  flowed  down  the  slope,  scouring  underneath 
the  concrete  and  upheaving  the  lining  at  the  foot  by 
the  hydrostatic  pressure  developed  in  spite  of  the  weep- 
holes.  To  prevent  this  action  a  small  strip  of  concrete 
was  laid  first  in  the  subgrade  at  the  horizontal  joints. 
The  device  worked  entirely  satisfactorily.  The  raised 
joints  were  used  on  all  joints  running  up  and  down  the 
'  elope. 

I  The  entire  bottom  of  the  reservoir  was  level,  the  only 
I  provision  for  draining  being  at  the  gate  cliamber  at  the 


scrapers  drawn  by  two  horses  and  deposited  either  in 
tlic  path  of  a  near-by  steam  shovel  or  dumped  in  a 
spoil  pile  in  case  the  shovel  was  at  a  distance.  The 
finishing  was  done  by  men  with  mattocks  or  broad-edged 
jiicks  trimming  very  closely  to  tlie  prescribed  lines.  Hu  is 
2x2  in.  were  driven  flush  with  the  finished  trimmed 
surface  on  lines  25  ft.  apart  each  way,  the  hubs  being 
later  used  for  setting  the  forms  for  the  concrete  and  for 
marking  the  joints.  Boulders  encountered  in  the  bottom 
were  allowed  to  remain  if  well  below  tlie  finished  surface 
of  the  concrete  lining;  othenvise  they  were  blown  out,  all 
loosened  material  removed  and  the  hole  filled  with 
concrete  when  the  lining  was  placed. 

The  water  impounded  by  rains  often  caused  serious 
delays.  After  a  short  rain  the  mud  was  removed  by 
scrapers  or  shovels  ahead  of  the  concreting  gang  without 
causing  much  interference.  ^Mien  much  water  fell,  all 
operations  were  suspended.  The  water  drained  off  slowly 
even  when  assisted  by  men  with  brooms  and  shovels  to 
induce  a  current.  Low  earth  dams  were  sometimes  lai(' 
on  the  concrete  lining  already  built  to  prevent  that  area 
from  draining  indiscriminately  onto  the  graded  portions 
Various  expedients  were  used,  but  usually  ])rogress  wa.« 
seriously  impeded.     In  a  few  cases  strips  of  lining  3  ft. 
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FIGS.  4  TO  6.     THE  HILL  VIEW  RESERVOIR   DIUIM;    .\.\I>  .\KTI:R  LIMXC 

Fig.  4 — Looking  over  the  reservoir  while  floor  was  being  placed;  dividing  wall  and  conduit  at  right.    Fig.  5 — Screeding  one  of 
the  floor  panels.      Fig.  6 — Completed  reservoir  slope,  showing  concrete  below,  paved  stone  next  above  and  riprap  at  top 
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wide  wore  left  opon  to  nsHist  in  Icmliiiji  (he  wntcr  away, 
hut  tlioir  iisi'  was  not  •jiMUTal  and  in  a  vitj  IVw  ca.so.s 
iliU'lics  were  allowed  to  he  dii<j  below  sid)},'nidc  for  short 
distanees.  All  such  drainnf,'e  channeis  were  tiiorou^hly 
eleaned  to  the  natural   material  and  idiicrctcd. 

l*i,.\riN(!   LiNiNd  ON    Bottom  ok  i{i';si:i!voiit 

In  the  desifjn  of  the  lininji  on  the  bottom  of  the 
reservoir,  eximnsion  joints  were  s])eeified  to  he  formed 
not  over  50  ft.  apart  in  both  directions.  A  spacing  of 
e.\aetly  50  ft.  was  adopted.  The  bottom  was  laid  out  in 
advance  on  that  |)lan,  ami  construction  projjressed  in 
iucordance  with  it.  After  cx])erimentinfr  with  various 
methods,  the  eontriU'tor  settled  down  on  a  policy  of 
adjacent  strijis  25  ft.  wide  and  as  long  as  ])ossible. 
25  ft.  being  the  practical  limit  for  screeding  width  and 
sereediug  the  most  jirac-tical  way  for  insuring  a  uniform 
thickness  of  concrete.  A  trial  was  made  of  the  sliovel- 
linish  method  used  on  the  slope,  but  no  feasible  way 
was  devised  for  keeping  the  thickness  constant.  Strips 
12%  ft.  wide  were  no  easier  to  place  than  25  ft.,  and 
alternate  blocks  12i/^.\12i,'2  ft.  and  multiples  of  those 
tlimensions  entailed  a  considerable  expense  for  setting 
and  removing  forms.  The  continuous  25-ft.  strip  proved 
to  be  well  adapted  and  was  used  throughout  practically  the 
entire  area  (Fig.  4).  Removable  steel  plates  formed  the 
expansion  joints  transverse  to  the  direction  of  the  strip, 
and  corrugated  paper  laid  against  the  concrete  formed 
tliose  in  the  longitudinal  direction.  The  corrugated  paper 
,\as  left  in  place.  The  steel  plate  was  well  greased  and 
a  strip  of  building  paper  placed  each  side  to  facilitate 
'..ithdrawal.  The  plate  -was  kept  in  alignment  by  steel 
pins  driven  on  each  side.  Timbers  4x6  in.  were  used  for 
:;ie  toi-nis  along  the  outside  edge  of  the  strip  of  lining. 

Concrete  was  handled  into  place  in  IV'j-cu.yd.  bottom- 
diiniping  buckets  by  a  15-ton  Brownhoist  steam-operated 
Iceomotive  crane  with  a  52-ft.  boom,  running  on  track 
laid  alongside,  preferably,  from  the  contractor's  stand- 
point, on  the  concrete  lining  already  built  in  order  to 
give  an  unobstructed  field  for  the  trimming  operations 
(Fig.  5).  The  concrete  was  sprinkled  with  a  hose  for 
about  two  weeks.  The  mix  was  1 :  8  and  of  a  rather 
<ioppy  consistency.  The  screed  that  gave  the  best  all- 
round  results  was  a  4x6-in.  spruce  timber  27  ft.  long, 
shod  with  a  l/4-in.  steel  plate  and  provided  with  handles 
at  each  end  somewhat  similar  to  plow  handles.  A 
camber  of  about  %  in.  compensated  for  the  sag,  and  it 
was  found  that  the  sag  did  not  tend  to  increase.  The 
screed  was  simply  and  quickly  made,  was  not  expensive 
and  would  stand  all  sorts  of  abuse.  The  steel  strip 
required  renewing  perhaps  twice  during  a  season.  The 
screed  used  during  the  first  full  season  was  a  2l/^xl2-in. 
pine  timber,  shod  with  a  j%-^n.  steel  T.  This  had  ample 
stiffness  in  a  vertical  plane,  but  was  very  limber  hori- 
zontally. As  the  screeding  was  done  by  a  back-and-forth 
sawing  motion,  advancing  about  4  in.  at  each  move,  the 
sidewise  vibration  of  the  screed  left  a  series  of  ridges  on 
the  surface  of  the  concrete.  The  4x6-in.  timljer,  having 
Tiiore  stiffness  in  the  horizontal  plane,  eliminated  the 
ridges.  A  rolling  screed,  was  experimented  with,  but 
without  success. 

The  concrete  for  most  of  the  slope  and  all  of  the  bottom 
was  mixed  in  a  IVo-cu.yd.  Ilains  gravity  mixer  and 
transported  to  the  work  in  bottom-dumping  buckets  on 
trailers  hauled  by  third-rail  electric  motor  cars  running 


on  ;i-ft.  gage  track.  The  usual  train  consistcij  ,,(  oiu 
motor  ear  carrying  a  bucket,  and  tiiree  trailers,  two  of 
which  carried  one  bucket  ajjieee.  On  the  long  hauls  two 
trains  were  used  and  in  a  few  instances  three,  turnouts 
U'ing  j)rovi(led  at  suitable  intervals.  On  the  hultom  the 
track  for  the  motor  trains  was  often  laid  inside  tiie  track 
for  the  locomotive  crane,  gage  I  ft.  8VL'  '"•)  using  one 
rail  in  conmion  (Fig.  I).  Two  strips  of  lining,  each 
25  ft.  wide,  were  usually  placed  by  the  crane  from  one 
position  of  the  track.  The  maxinaim  length  of  strip 
concreted  was  2,;;00  ft.  The  area  of  the  bottom  was 
about  Gi)  acres.  The  locomotive  crane  was  u.sed  for 
moving  both  sets  of  track  iji  all  routine  pregressive 
movements.  The  third-rail  e(|ui|)ment  was  very  elastic, 
gave  excellent  scr\  ice,  and  only  a  few  accidents,  and  those 
of  no  significance,  occurred.  The  voltage  was  550.  The 
running  rails  were  lO-lb.  and  the  third  rail  Hi-lb.  The 
thiixl  rail  was  protected  by  a  continuous  covering  made 
by  two  8-in.  boards  at  right  angles  to  each  other,  sup- 
ported by  a  light  post  and  brace  nailed  to  a  tie  about  every 
8  ft.  (see  Fig.  1). 

DliY      HuiiliLE     r.WIXCi     A.\I>     RlPIUP 
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El.   280   to   El.   287,  the   slope  was 
paving  laid   dry,   bedded  in  crushed 


From  the   bcrm 
faced  with   rubble 

stone.  The  paving  stones  were  worked  out  of  trap 
boulders,  a  plentiful  supply  being  available  from  the 
excavation  for  the  reservoir.  The  crushed  stone  was 
from  the  stock  used  for  concrete.  The  slope  of  the 
embankment  above  the  berm  varied  continually,  no  two 
adjacent  sections  being  on  the  same  slope.  Tliis  was 
done  to  produce  a  sinuous  shore  line  at  all  stages  of  the 
reservoir  throughout  the  range  of  the  daily  fluctuations. 
The  slope  and  cross-section  of  the  paving  and  riprap 
were  established  in  the  office  for  every  25-ft.  station  around 
the  reservoir  (about  8,000  ft.)  and  sheets  prepared  for 
the  use  of  the  grade  parties  in  the  field.  The  non- 
uniformity  of  slope  made  it  difficult  to  build  up  the 
embankment  to  the  proper  lines  (embankment  material 
was  brought  on  in  4-yd.  cars  in  10-car  trains),  and  in 
spite  of  stakes  that  were  set  for  guidance  at  frequent 
intervals,  considerable  material  required  removal  during 
the  trimming  operations.  Ploughs  and  slip  scrapers  were 
generally  used,  with  a  small  amount  of  handwork  for 
finishing;  it  was  not  essential  that  the  subgrade  should 
be  as  accurately  trimmed  as  for  the  concrete  lining. 
The  material  was  moved  up  the  slope  for  removal.  The 
stone  was  hauled  in  by  wagons  and  dumped  or  rolled 
down  the  slope  to  the  work.  It  was  set  to  strings  by  me: 
using  bars.  The  slope  of  the  top  of  the  paving  vari& 
from  1  on  1.7  to  1  on  4.6,  the  tliickness  at  El.  287 
measured  at  right  angles  to  the  slope  varying  from 
24  in.  for  the  steepest  slope  to  18  in.  for  the  flattest, 
the  thickness  at  the  benn  wall  being  uniformly  18  in. 
About  250  ft.  of  slope  was  1  on  2  or  steeper,  and  about 
150  ft.  was  1  on  3.3  or  flatter.  For  the  remaining 
distance  around  the  reservoir  the  slope  lay  between  tho^ 
two  limits  and  about  uniformly  distributed. 

Between  El.  287  and  El.  297  the  slope  was  faced  with 
riprap,  El.  2S)7  being  2  ft.  above  full  reservoir  level  (fig- 
G).  Above  El.  297,  the  slope  was  finished  with  soil  and 
grassed.  The  riprap  varied  continually  in  cross-section 
and  slope,  as  did  the  rubble  paving,  but  the  finished 
surfaces  were  substantially  in  alignment  at  each  25-ft 
station.     Where  the  riprap  joined  the  paving,  the  thick- 
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ness  was  idenlical  for  tlio  flattest  slope  and  (i  in.  less 
on  the  steepest.  At  El.  297,  the  thickness  was  unifonnly 
2  It.  and  vertical.  The  intermediate  tiiickness,  measured 
vertically,  varied  from  5.7  ft.  for  the  stt'ei)est  slope  to 
3.3  ft.  for  the  flattest.  The  trimming  methods  were 
similar  to  those  used  for  the  slope  ])aving.  The  riprap 
was  dumped,  cast  or  rolled  into  place,  depending  on  the 
size  of  the  stones  and  the  condition  of  the  slope.  Sound 
and  durahle  houldcrs  of  all  sizes  from  the  reservoir 
excavation  were  used.  No  handwork  was  required  or 
used  except  in  the  flnal  lining  uj)  of  the  surface. 

Expansion  Cracks  and  Fkost  Action  in  Lining 

The  provision  for  expansion  and  contraction  in  the 
concrete  lining  proved  to  he  entirely  satisfactory.  One 
block  on  the  bottom  laid  as  a  monolith  50  ft.  square 
developed  only  one  crack,  and  that  diagonally  across  a 
corner,  indicating  frost  action  rather  than  contraction. 
The  effect  of  frost  was  quite  noticeable  in  the  case  of 
the  small  experimental  sections  on  the  bottom  and  was 
probably  more  or  less  general  over  the  entire  area,  the 
concrete  settling  down  again  in  the  spring.  Heaving  was 
general  on  the  berm  and  practically  general  on  the  slope, 
a  crack  usually  showing  on  the  slope  not  far  below  the 
berm.  Only  one  crack,  however,  developed  in  the  length 
of  the  strip.  This  lining  did  not  tend  to  settle  back 
into  place,  probably  from  the  fact  that  surface  water 
penetrating  below  it  carried  sediment  or  transported 
some  of  the  underlying  material.  The  weep-holes  usually 
performed  their  function,  but  hydrostatic  pressure  was 
produced  in  two  or  three  localities.  In  some  cases  water 
issuing  from  the  weep-holes  carried  earth  with  it,  but 
no  settlement  of  the  slabs  was  noticed.  No  trouble  was 
experienced  at  the  corners.  No  movement  of  any  kind 
was  ever  detected  in  the  berm  wall  or  toe  wall.  None 
of  the  lining  was  seriously  displaced  in  spite  of  the  fact 
that  some  was  exposed  for  two  winters.  Wherever 
possible,  the  concrete  was  protected  during  construction 
by  flooding  during  the  winter.  After  the  reservoir  has 
been  put  into  service,  the  lining  will  be  submerged,  and 
no  further  disturbance  is  to  be  expected. 

Behavior  of  Sloi'e  Paving  and  Eiprap 

The  reservoir  was  filled  for  the  first  time  in  December, 
1915,  and  has  not  been  drawn  down  since,  so  that  a 
complete  inspection  of  the  slope  paving  and  riprap  has 
not  been  possible.  At  a  few  disconnected  places,  the 
soil  has  worked  into  the  uj)per  edge  of  the  riprap,  and 
over  a  stretch  of  several  hundred  feet  a  general  erosion 
of  soil  by  waves  took  place  during  a  very  heavy  north- 
west gale.  The  wave  action  was  effective  for  about  5  ft. 
above  the  water  level  at  the  points  of  steepest  riprap 
slope,  about  1  on  2.  As  the  slope  flattened,  the  erosion 
diminished,  the  waves  expending  their  force  before  reach- 
ing the  soil.  Some  settlement  of  the  riprap  is  visible 
at  intervals,  but  it  is  not  general  in  extent  or  serious 
in  amount.  On  account  of  the  short  time  that  this 
portion  of  the  slope  protection  has  been  subjected  to 
service  conditions,  no  general  conclusions  can  be  drawn. 
The  reservoir  is  regarded  as  highly  satisfactory. 

J.  Waldo  Smith  is  Chief  P]ngineer  of  the  Board  of 
Water  Supply,  with  Department  Engineer  Frank  E. 
Winsor  and  Division  Engineer  Charles  E.  Wells  in  charge 
in  the  field  during  construction.  The  contractor  was 
the   Keystone    State    Construction    Co.,   of   Philadelphia. 
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The  ornamental  reinforced-concrete  tank  shown  in  the 
accompanying  view  is  one  of  two  tanks  which  were  built 
in  1905  and  are  thought  to  be  the  first  tanks  of  this  tyjjc 
adopted  for  railway  water  stations.  They  are  still  in 
use  and  have  proved  entirely  satisfactory.  Each  is  of 
()0,000  gal.  capacity  and  has  the  floor  about  1-i  ft.  above 
the  rails. 

These  tanks  are  at  Notasulga,  Ala.,  on  the  Western  Kail- 
way  of  Alabama,  and  at  Hogansville,  Ua.,  on  the  Atlanta 
&  West  Point  E.R.  Tlieir  cost  was  lower  than  that  for 
steel  tanks  of  the  same  capatnty.  They  were  designed 
and  built  by  the  Southern  Ferro- Concrete  Co.,  of  Atlanta, 
Ga.  Information  has  been  given  by  0.  T.  Nelson,  Sup- 
erintendent of  ^laintenance-of-Way  of  the  railways  men- 
tioned. 

The  tank  is  (urcular,  29  ft.  8  in.  in  outside  diameter 
and  12  ft.  6  in.  high.  It  is  carried  by  girders  on  a  circu- 
lar row  of  outside  columns  12x12  in.  and  a  single  central 
colunni    11x14  in.     Tlie  wall    is  4    in.  'thick,  reinforced 

with  rings  of  %-  to  y%-in. 
rods  spaced  5  to  8  in. 
c.  to  c.  and  with  vertical 
i^'i^-in.  rods.  These  latter 
arc  spaced  12  in.  c.  to  c. 
and  hooked  over  the  top 
and  bottom  rings.  The 
1-in.  floor  is  reinforced 
in  both  directions.  Be- 
tween the  columns  it  has 
-f'^-ui.  rods  12  in.  c.  to  c. ; 
outside  of  the  columns  it 
has  %-in.  rods  6  in.  c. 
to  c,  alternate  rods  being 
bent  up  18  in.  into  the  side  wall.  The  dome  roof  is  30 
ft.  4  in.  in  diameter,  with  a  rise  of  21/2  ft.,  and  has  a 
30-in.  manhole  at  the  center.  This  concrete  is  2  in. 
thick  reinforced  with  i\-  and  y^-in.  rings,  12  in.  apart, 
and  with  y^-  and  i%-m.  radial  rods.  The  latter  have 
their  ends  hooked  to  a  iy2-in.  rod  in  the  coping. 

The  concrete  was  made  with  pit-run  gravel  from  the 
railway  company's  pit  at  Chehaw,  Ala.  It  was  thor- 
oughly mixed,  of  fairly  wet  consistency  and  laid  as  nearly 
continuously  as  possible.  The  mix  was  1:2:4  for  the  tank 
and  1:2:5  for  the  other  parts.  As  soon  as  the  forms 
were  removed,  the  floor  and  wall  were  given  three  i/4-in. 
coats  of  1 :  1  cement  mortar.  After  the  tanks  were  filled, 
moisture  appeared  on  the  surface,  but  not  to  such  an 
extent  as  to  di'ip.  This  disappeared  after  a  few  weeks, 
and  the  tanks  have  since  held  their  full  amount  of  water. 
A  4-in.  curtain  wall  is  built  between  the  columns  to 
form  a  .storage  room  or  toolhouse.  The  paneling  of  the 
tank  adds  to  the  pleasing  effect  of  the  design,  and  the 
diamond-shajjed  panel  on  the  face  (lettered  "The  West 
Point  Route")   is  the  railway  company's  trade-mark. 

A  Monorail  i'nrrier  for  Lumber,  with  a  length  of  about 
25,000  ft.,  is  to  be  installed  at  the  lumber  mill  and  yards  of 
the  Letcher  &  Moore  Lumber  Co.,  Galveston.  Tex.  The  line 
will  have  30  switches  and  about  i:>  curves  of  30-ft.  radius.  It 
will  be  operated  by  three  carriers  or  trolley  hoists,  traveling; 
at  600  ft.  per  min.  when  light  or  500  ft.  per  min.  with  load. 
Each  carrier  will  have  a  20-hp.  motor  for  the  hoist  and  a 
15-hp.  motor  for  traveling.  They  will  handle  5-ton  loads  of 
lumber,  in  lengths  up  to  24  ft.  This  monorail  system  will  be 
built   by   Pawling  &  Harnischfeger,   Milwaukee,   Wis. 


RAILWAY    WATEK    TANK    OP 

REINFORCED  CONCRETE 

(Built    in    1905) 


1  ()-.\s 


I'lNd  1  N  I-;  K  IM  N(i     N  KWS 


Vol.  7.1,  No.  22 


Traveline^  Sewajg^e-Distrsbvitor 
CKanf^es,  Springfield*  Mo. 

HV    Al.lC.VANDKlt   I'OTTIOU* 

('(•iicfniiiii,^  till'  (Icsifjn  and  ciinstnictioii  of  s('\vii;.j('- 
ilis|H)sal  plants,  csiu'cially  tlic  luixcl  Icatiircs  iiicorpor- 
atcd  tlioroiii.  imicli  lias  Ih-imi  wnlliii  in  tlio  ])ast,  l)iit. 
coiuparativcly  iittli'  is  |iuiilislic(l  rniuiTniiif,^  tlicir  opera- 
tion undiM'  workin!,^  conditions.  'I'wo  years  experience  at 
Sprin^^li<dd,  Mo.,  with  power-driven  scwau'c  distributors 
installed  principally  becau.se  of  the  low  iiead  availabio- 
13  in. — is,  therefore,  of  value.  (For  description  of  the 
Springfield  sewage  works  soc  Euqinvcriiuj  Nnrs.  Dec.  I, 
lt)13.) 

The  sewage  distributors  referred  to  in  this  article 
were  manufactured  at  Birininghani,  England,  by  Hani- 
Baker  &  Co.,  Ltd.,  and  placed  in  operation  in  the  fall 
of  1913.  The  type  used  is  illustrated  in  Fig.  1,  e.xcept 
that  the  motor  and  j:enr  shown  upon  tlie  carriage  (whicli 


liM)  Iii;,di  a  nitc.  Kig.  2  shows  the  siphon  end  of  one 
of  the  distril)ut(trs,  the  distributing  trough,  and,  in  the 
iiackgronnd,  a  distributor  in  ojieration.  This  distributor 
is  operating  under  a  head  of  !»  in.,  measured  from  tiie 
wati'r  level  in  the  disliibuting  troufih  to  the  top  of  the 
linislied  grade  of  the  HIIit  bed. 

Jn  designing  and  .•nn>l  niclin;;  thi'  plant,  the  writer 
made  provision  so  thai  in  case  it  should  be  found  im- 
liracticable  to  operate  the  distributors  during  zero  weather 
ihcir  use  could  be  tem])orarily  discontinued  and  the  fil- 
ters u.sed  as  contact  beds.  Although  the  winters  at 
Springfield  are  severe,  it  has  never  been  found  neeessarv, 
iiecause  of  freezing  weather,  even  temporarily  to  abandon 
the  use  of  mechanical  distribution.  With  temperatures 
below  0°  F.,  ice  has  never  collected  in  the  distributing 
troughs  of  the  filters  or  in  the  distributors  themselves  in 
sullicient  quantities  to  interfere  with  the  operation  of 
the  distributors,  neither  has  there  been  any  interference 
with  the  operation  of  the  (li>trihut(ir<  fntni   ice  collect iiijv 


PIG.    1.      TRAVELINO    SEWAGE    DISTRIBUTOR    FOR    SPRINKLING    FILTERS,   SPRINGFIELD,    MO. 


will  be  referred  to  later  on)  replace  the  original  "gear" 
for  releasing  the  right-hand  clutch  from  the  cable  at 
the  end  of  the  run  and  engaging  the  left-hand  clutch 
on  the  return  drive.  Distribution  is  accomplished  by 
means  of  two  steel  feed  tubes,  each  7  in.  in  diameter, 
supported  at  each  end  and  at  the  center  by  a  cast-iron 
carriage  braced  together  by  rolled  steel  beams  so  as  to 
form  a  rigid  structure.  Located  in  each  feed  tube  in  a 
line  just  above  the  horizontal  diameter  are  %x-l-in.  ori- 
fices, 15  in.  c.  to  c.  Lateral  distribution  can  be  further 
controlled  by  a  distributing  tube.  2%  in.  in  diameter, 
located  just  below  the  center  of  the  two  feed  tubes.  This 
distributing  tube  is  built  in  6-ft.  lengths  and  can  be 
raised  and  lowered  to  secure  uniform  transverse  distri- 
bution onto  the  bed. 

When  the  distributors  were  tested  it  was  found  that 
the  %x4-in.  orifices  were  entirely  too  large  for  their  pur- 
pose. Instead  of  acting  as  orifices,  as  intended,  they  acted 
under  nonnal  operating  conditions  as  weirs,  those  located 
nearest  to  the  siphon  discharging  so  much  of  tlie  sewage 
that  the  tube  regulators  could  not  be  adjusted  to  give  a 
satisfactory  transverse  distribution.  Before  the  plant 
was  placed  in  operation,  this  defect  was  remedied  and  a 
uniform  distribution  was  secured  by  providing  the  ori-. 
fices  vvitli  adjustable  slides  and  by  shortening  the  length 
of  those  orifices  wiiich  were  discharging  the  sewatre  at 
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on  the  filter  beds.  However,  during  times  of  freezing 
rains  it  was  found  that  the  ice  collecting  on  the  driving 
cables  tended  to  clog  the  reversing  clutches  and  stall  the 
machinery,  requiring  the  constant  attention  of  the  oper- 
ator to  keep  the  plant  running. 

Although  the  experience  at  Springfield  shows  that  me- 
chanical sewage  distributors  can  be  operated  successfully 
in  all  kinds  of  weather  by  means  of  the  cable  drive  gen- 
erally used  with  this  type  of  machine,  the  writer  does  not 
recommend  at  this  time  the  use  of  cables  because  of  their 
high  cost  of  maintenance  and  operation.  At  Springfield 
it  was  found  that  the  cables  had  to  be  replaced  every  six 
months,  deterioration  being  due  to  wear  and  tear  accen- 
tuated by  corrosion,  the  cables  being  more  or  less  exposed 
to  the  spray.  In  addition  to  the  rapid  deterioration  of 
the  cables,  the  guide  pulleys,  rollers,  etc.,  were  found  to 
wear  out  rapidly,  and  needed  frequent  replacing. 

The  experience  at  Springfield  with  cable-driven  Ham- 
Baker  traveling  sprinklers  is  similar  to  that  at  Glasgow, 
Scotland,  where  in  June,  1913,  four  distributors  of  the 
same  type  were  installed  at  the  Dalmariiock  Works.  It 
is  reported  that  the  rope  drive  for  these  distributors  was 
found  to  be  unsatisfactory,  the  cables,  ball  bearings, 
sheaves  and  pulleys  wearing  out  rapidly  and  giving  no 
end  of  trouble. 

The  average  yearly  cost  of  operating  the  six  traveling 
distributors  at  Springfield  was  about  $350  per  year  for 
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the  maiiitenaiu'c  and  renewal  of  cables,  ])ulleys,  rollers, 
chains  and  clutches,  and  $480  for  gasoline  and  cylinder 
oil,  the  six  machines  being  driven  by  a  6-hp.  Otto  gaso- 
line engine. 

In  so  far  as  the  city  was  concerned,  the  attitude  of 
the  administration  seems  to  have  been  that  the  city  had 
fulfilled  all  the  ol)ligations  required  by  law  when  it  had 
constructed  the  sewage  disposal  plant  and  that  there  was 
no  serious  obligation  resting  upon  the  city  for  the  proper 
and  effective  maintenance  of  the  plant.  As  a  result,  some 
of  the  distributors  could  not  be  operated  at  times,  due  to 
lack  of  spare  cables  or  other  essential  parts.  Fortunatelj', 
the  city  had  placed  in  charge  of  the  plant  J.  E.  Guinn, 
a  resourceful  man  of  consideral)le  mechanical  ability. 
When  in  the  fall  of  1914  one  of  the  distributors  was  out 
of  order,  due  to  a  worn-out  cable,  no  spare  cable  being 
at  hand,  he  sul)stituted,  largely  at  his  own  expense,  for 
the  cable  drive  a  direct  motor  drive  for  this  distrilnitor, 
as  shown  in  Fig.  3. 

The  device  is  a  very  simple  one.  A  yi.-hp.  motor, 
mounted  directly  upon  the  frame  of  the  distributor,  op- 
erates the  driving  mechanism  by  means  of  a  belt.  The 
speed  is  reduced  by  a  set  of  worm  and  bevel  gearing  to 
about  38  ft.  per  minute.  Reversal  of  direction  is  secured 
by  stops,  securely  fastened,  one  at  each  end  of  the  track. 
This  stop  trips  the  lever  handle  A,  Fig.  3,  attached  to 
a  sliding  collar  B,  which  engages  by  means  of  a  lug  the 
proper  bevel  gear  C. 

At  the  end  of  its  run  the  distributor  is  brought  to 
rest  by  means  of  a  spring  buffer.  The  mechanism  on 
being  reversed  by  the  stop  can  :nake  a  complete  turn  of 
the  driving  bevel  gear  before  the  gearing  is  positively 
engaged.  This  short  period  of  rest  is  suiTicient  to  per- 
mit the  energy  stored  up  in  the  compressed  spring  of  the 
buffer  to  start  the  distributor  on  the  return  travel  Avith- 
out  undue  shock  to  the  driving  mechanism. 

After  having  thoroughly  tried  out  the  direct  motor 
drive  on  one  of  the  distributors  and  having  found  it  to  be 
a  decided  improvement  over  the  cable  drive,  the  writer 
recommended  its  installation  on  all  of  the  six  units,  which 
has  since  been  done. 

The  advantages  of  the  direct  drive  as  compared  with 
the  cable  drive  are : 

1.  Saving  in  power,  the  brake  horsepower  required  to 
operate  the  six  units  being  reduced  from  3  to  1,  as  de- 
termined by  actual  test. 


FIG.   2.      SIPHON   AND   SEWAGE-DISTKIBUTIXG    THOUGH 


PIG.   3.      DIRECT   MOTOR   DRIVE    FOR   SEWAGE 
DISTRIBUTOR 

2.  Saving  in  first  cost.  The  cost  of  installing  the 
direct  drive  is  less  than  one-third  of  the  cable  drive. 

3.  Saving  in  moving  weight.  The  motor-driven  unit 
iveighs  700  lb.  less  than  the  cable-driven  unit. 

4.  Length  of  filter  unit  can  be  increased  at  will,  thus 
reducing  the  number  of  travelers  per  unit  of  area.  "With 
the  cable  drive  the  economic  length  of  a  filter  unit  is 
limited  to  200  ft.  For  lengths  greater  than  this  the 
cable  becomes  so  heavy  as  to  make  it  difficult  to  operate. 

5.  Saving  in  maintenance.  The  maintenance  cost  of 
the  direct  drive  averages  about  one-sixth  of  the  cable 
Irive. 

The  accompanying  tal)le  is  a  comparison  of  the  cost 
of    operating    the    mechanical    sewage    distributors    at 

COMPARATIVE    COST    OF    CABLE-DRIVEN    AND    MOTOR- 
DRIVEN  SEWAGE   DISTRIBUTORS,    SPRINGFIELD,   MO. 
Six  units,  each  53x200  ft.;  speed  of  distributor,  36  ft.  per  min. 

Direct 
Cable  Drive  Motor  Drive 

Prime  mover    Two  C-hp.  Otto     Six  "/4-hp.  motors 

gasoline  engines 
Averag^e  b.hp.  developed....  S  1 

Cost    of    installation $3,000  ?900 

Yearly  cost  of  ))o\ver   480  200 

Yearly  cost  of  maintenance.  350  50 
Total        of       fixed       charges, 
maintenance     and     opera- 
tion                      1,010                                 304 

Cost  of  distri!)Ution : 

Per  acre  pLi-  year 692  208 

Per  million   gallons    0.92  0.28 

Springfield  l)y  tlie  two  methods.  The  figures  given  are 
exclusive  of  the  cost  of  installation  and  fixed  charges  on 
the  distriljutors  proper,  rails,  etc.,  items  common  to  both 
di-ives.  Including  all  these  items,  amounting  to  $7,000, 
the  total  cost  of  distribution  per  million  gallons  becomes 
$1.25  for  cable  drive  and  $0.(;i  for  direct  motor  drive. 
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Water  ^Equalization  Bet^ireen 
Distant  Standpipes 

l?V    ClIAKI.KS   W.    SlIKKM  AN* 

It  sonu'tiiiu's  lm|i|)('iis  (lint  it  is  (l('siral)li'  tn  have  iwo 
ur  more  staiuliupcs  a  considiTaljlc  (lislancc  apart,  to 
i'urnisli  storage  in  a  water-works  system.  In  sueli  n  case 
the  loss  of  head  while  ])uini)inf;  is  fjoiiifi  on  will  seldom 
be  the  sami'  to  both  stanil|)i])i's,  and  it'  i)otli  are  rreely 
eonneeted  with  the  mains  tlie  water  will  not  stjind  at 
the  same  elevation  in  botii  while  they  are  being  tilled. 
As  soon  as  pumping  ceases,  iiowcver,  water  will  ecpialize 
between  the  two  standpipes,  and  a  portion  of  the  storage 
eapacity  theoretically  available  will  be  lost. 

Under  certain  conditions  the  capacity  which  would  In- 
lost  in  this  way  may  be  very  considerable.  Such  u  con- 
dition existed  at  Needham,  ^lass.,  where  a  new  standpipe 
\vas  built  in  1915.  The  circumstances  and  the  method 
proposed  to  overcome  the  ditficulty  are  described  below. 

Fig.  1  shows  in  outline  the  main  piping  system  be- 
tween the  pumping  station  and  the  standpipe  in  Need- 
ham,  leaving  out  of  consideration  all  pipes  6  in.  or  less 
in  diameter  and  all  pi])es  not  lying  between  the  pumping 
station  and  the  standpipes.  The  works  were  built  some 
25  years  ago.  the  water  being  pumped  from  wells  to  a 
standpipe  on  Ryan's  Hill.  This  standpipe  is  25  ft.  in 
diameter  and  85  ft.   high.     Last  year,  for  the  purpose 
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of  furnishing  additional  storage  and  better  to  protect  a 
rapidly  growing  portion  of  the  town,  a  tank  55  ft.  in 
diameter  and  44  ft.  high  was  built  on  Bird's  Hill.  The 
main  pump  at  the  pumping  station  has  a  capacity  of 
1,500,000  gal.  per  day. 

With  a  complex  network  of  pipes  and  with  water  ab- 
stracted from  the  pipes  for  consumption  at  various  points 
all  along  their  extent,  it  is  obviously  impossible  to  make 
precise  computations.  For  the  purposes  of  approxima- 
tion all  of  the  mains  were  assumed  to  be  in  substantial!} 
identical  condition  as  regards  age  or  roughness  of  in- 
terior surfaces,  and  the  coefficient  c  =  100  in  the  Hazen 
and  Williams  formula  was  assumed.  Computations 
were  made  by  the  Hazen  and  Williams  slide-rule. 

Assuming  a  condition  when  no  water  is  being  con- 
sumed, from  the  pipes  and  all  of  the  water  pumped  goes 
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into  storage  in  the  standpipes,  it  is  obvious  that  witliin 
a  very  few  minutes  al'ti-r  starting  the  pumps  a  condition 
of  e(|uilibrium  will  be  attained,  with  a  certain  projiorlion 
(if  tile  w:itcr  giiin-  In  each  of  the  slandpiju's  and  with  a 
deliiiite  loss  of  \\v:\{\  lictuccn  Ihe  puiiips  and  eacii  tank. 
Tlie  loss  of  lirail  Iriiiii  the  pump  Id  cacli  tank  will  re- 
main constant,  am!  the  hyilraulic  grade  lines  will  simply 
rix'  parallel  to  themselves  as  the  tanks  fill;  that  is  to  say, 
Ihe  water  level  will  rise  at  the  same  rate  at  both  of  the 
tanks.  Under  the  existing  circumstances,  therefore,  IIk! 
standpi|>e  on  I'ird's  Hill  being  so  much  larger  in  diam- 
etiT  Ihaii  that  on  liyan's  Hill,  nearly  five-sixths  of  the 
water  pum])e(l  goes  to  liird's  Hill  standf)ij)(!,  or,  with  tli(! 
|tunip  running  at  a  rate  of  l.TjOO.OOO  gal.  per  day,  water 
will  be  going  to  Bird's  Hill  standpi])e  at  the  rate  of  1,210,- 
000  gal.  per  day  and  to  Ryan's  Hill  at  the  rate  of  200,000 
gal.  per  day. 

It  had  originally  luien  assumed  locally  that,  because  the 
Bird's  Hill  standpi])e  is  .so  much  nearer  the  pumpinir 
station,  the  lo.ss  of  head  would  be  less  and  the  Bird's  Hill 
standpipe  would  be  full  before  that  on  Ryan's  Hill  reached 
the  overflow.  A  consideration  of  the  relative  quantities 
flowing  to  the  two  standpipes  and  the  almost  insigniti- 
cant  loss  of  head  between  the  corner  of  Dedham  Ave. 
and  Great  Plain  Ave.,  and  the  Ryan's  Hill  standpipe 
showed  on  the  contrary  that  there  would  be  a  consideralily 
larger  loss  of  head  from  the  pumps  to  Bird's  Hill  than  to 
Ryan's  Hill.  A  series  of  approximate  calculations  in- 
dicated that  the  total  loss  of  head  from  the  pumps  to 
Bird's  Htill  would  be  about  34  ft.  and  to  Ryan's  Hill 
about  27  ft.,  or  that  the  standpipe  on  Ryan's  Hill  would 
overflow  while  that  on  Bird's  Hill  still  lacked  about  7 
ft.  of  being  full.  Under  such  conditions,  of  course, 
pumping  would  be  stopped  and  water  would  equalize  be- 
tween the  two  standpipes,  with  a  drop  of  nearly  6  ft. 
at  Ryan's  Hill  and  a  rise  of  but  a  little  over  1  ft.  in  the 
Bird's  Hill  standpipe.  The  upper  6  ft.  of  the  Bird's 
Hill  standpipe  would,  under  such  circumstances,  be  sub- 
stantially useless. 

It  is  obvious  that  in  order  to  have  both  standpipes 
fill  simultaneously  the  total  loss  of  head  from  the  pumps 
to  both  of  the  standpipes  must  be  the  same.  This  re- 
sult can  be  obtained  by  inserting  resistance  in  the  pipe 
line  between  the  pumps  and  the  Ryan's  Hill  standpipe, 
as  for  instance  by  partly  closing  a  gate  near  the  base 
of  the  standpipe.  This  could  be  done  experimentally  in 
such  a  way  that  the  water  level  in  the  two  tanks  would 
be  at  substantially  the  same  level,  so  that  when  pumping 
ceased  there  would  be  no  appreciable  loss  of  storage  in 
either  tank  due  to  equalization.  Such  throttling,  how- 
ever, would  render  the  water  stored  in  the  Ryan's  Hill 
standpipe  practically  useless  for  fire  purposes,  since  the 
loss  of  pressure  in  getting  water  out  of  the  standpipe  at 
high  velocities,  through  a  partly  closed  valve,  would  be 
considerable,  and  in  case  of  a  fire  in  that  section  of  the 
town  while  the  pumps  were  not  running,  the  pressure 
available  would  be  very  largely  reduced. 

The  method  suggested  to  overcome  this  difficulty  and 
at  the  same  time  to  make  possible  throttling  the  gate 
leading  to  the  standpipe  so  as  to  equalize  the  elevations 
during  pumping  is  shown  in  Fig.  2.  A  12-in.  check 
valve  opening  outward  is  to  be  inserted  in  the  pipe  lead- 
ing from  the  standpipe  a  short  distance  from  its  base, 
with  a  6-in.  bypass  supplied  with  an  ordinary  gate  valve. 
The  6-in.  connection  of  itself  would  serve  to  reduce  the 
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pressure  somewhat,  and  by  throttling  the  gate  experi- 
mentally the  proper  degree  of  equalization  can  be  ob- 
tained, while  the  1^-in.  check  valve  opening  outward 
would  make  available  the  full  capacity  of  the  standpipe 
at  once  in  case  of  sudden  fire  draft. 


nim^  gi. 


tUjilg5i2' 
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What  may  be  accomplished  in  creating  public  senti- 
ment in  favor  of  adopting  water  meters  and  in  promoting 
(he  business  of  a  private  water  company  is  shown  in 
the  experience  of  the  San  Antonio  (Tex.)  Water-Supply 
Co.,  of  which  Robert  J.  Harding  is  vice-president  and 
general  manager. 

The  water-supply  of  the  city  comes  from  artesian  wells 
at  the  main  pumping  station,  which  is  in  the  heart  of 
the  city,  and  from  artesian  wells  at  a  suburban  pumping 
station.  The  water-bearing  strata  extend  under  practi- 
cally the  whole  city,  so  that  any  private  party  may  have 
a  well  boring  800  or  1,000  ft.  In  order  to  obtain 
the  business  of  all  the  water  consumers,  the  water-works 
plant  must  not  only  be  economically  operated,  but  the 
water  company  must  have  and  keep  a  certain  amount  of 
popularity. 

The  rates  for  water  service  of  various  characters  are 
fixed  by  a   10-yr.   contract,  made  in    1914,   between   the 
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FIGS.     1     TO    3.       NEWSPAPER    ADVERTISEMENTS    WHICH 
CREATED  A   POPULAR   DEMAND   FOR   METERS 

city  and  the  water  company.  The  city  in  a  large  measure 
prescribes  the  rules  and  regulations  governing  the  service 
of  the  company.  The  price  fixed  for  a  service  connec- 
tion is  $15  for  a  l/^-in.  pipe  and  $20  for  a  %-in.  pipe. 
The  company  installs  lead  service  pipes  inclosed  in  4-in. 
tile,  so  that  it  loses  money  with  practically  every  instal- 
lation. 

The  contract  with  the  city  makes  the  installation  of 
water  meters  optional  with  the  consumer,  or  in  the  case 
of  improper  use  or  waste  of  water  the  company  may  insist 
on  the  installation  of  a  meter.  Notwithstanding  the  fact 
that  the  company  buys  and  installs  the  meters,  the  old 
popular  prejudice  against  the  metering  of  anything  as 
plentiful  as  water  prevailed  until  IMr.  Harding  decided 
to  convince  the  people  of  tlie  real  economy  of  water  meters. 
To  this  end  he  inserted  newspaper  advertisements,  of 
which  Figs.  1,  2  and  3  are  samples.  By  this  means  a 
popular  demand  for  meter  installations  was  created — a 
greater  demand  than  the  meter-purchasing  budget  of  the 
company  could  meet. 

Another  use  of  advertising  has  been  to  promote  the 
consumption  of  water.  The  pumping  plants  are  of  course 
most  economically  operated  when  they  are  running  to 


tapacity.  Hence,  to  increase  its  revenues,  the  company 
has  encouraged  the  legitimate  consumption  of  water. 
This  is  purely  a  business  consideration ;  but,  as  will  read- 
ily be  seen,  it  is  founded  on  the  principles  of  economical 
operation,  which  would  apply  with  equal  force  to  muni- 
cipally owned  water-works.     The  tendency  too  often  is 
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FIGS.    4   TO   6.     ADVERTISEMENTS   TO   PROMOTE    WATER 
USE   AND    INDUCE    NEW    CONNECTIONS 

to  discourage  consumption  on  general  principles  without 
consideration  of  the  most  economical  capacity  of  the 
plant. 

The  normal  climate  of  San  Antonio  is  fairly  dry,  and 
to  keep  grass  and  flowers  requires  a  little  irrigation.  To 
encourage  the  use  of  water  for  this  purpose,  advertise- 
ments like  Figs.  4  and  5  have  been  found  effective.  An- 
other use  of  the  newspaper  advertising  columns  has  been 
to  encourage  the  installation  of  new  services  before  street- 
paving  operations  were  begun  (see  Fig.  6).  The  profit 
in  this  was  more  the  good  will  of  the  city  authorities  than 
increased  consumption. 

The  result  of  this  publicity  work,  together  with  a  fair 
and  open  policy  of  administration  of  the  water  company, 
has  had  quite  a  remarkable  effect  on  public  sentiment 
generally.  It  has  also  had  a  rather  odd  psychological 
effect  in  convincing  employees.  Although  well  primed 
with  arguments  in  favor  of  water  meters,  the  employees 
are  apparently  themselves  convinced  by  reading  the  ad- 
vertisements and  are  ever  afterward  most  earnest  advo- 
cates of  the  company's  policy. 

Sewer  Pipes  from  Hawaiian  Molten  Lava — The  making  of 
sewer  pipes  and  bricks  of  the  molten  lava  from  the  active 
volcano  Kilauea  is  advanced  as  a  business  proposition  by 
W.  S.  Townsend,  a  retired  Ohio  manufacturer  of  sewer  pipes, 
who  visited  the  Hawaiian  Islands  in  February.  The  volcano 
is  on  the  Island  of  Hawaii.  32  mi.  from  Hilo,  and  reached  di- 
rectly by  automobile  over  a  smooth  road  that  dips  down 
through  a  break  in  the  wall  of  the  old  crater  to  the  floor  of 
dead  lava  and  thence  almost  to  the  brink  of  the  pit  of  Hale- 
maumau  (House  of  Everlasting  Fire).  Mr.  Townsend  declared 
that,  with  proper  machinery,  pipes  could  be  molded  from  the 
lava  in  exactly  the  same  manner  as  pipes  are  molded  from 
molten  material  in  foundries.  He  advanced  a  plan  to  erect 
endless  bucket  conveyors  that  would  bear  the  lava  out  of  the 
pit.  the  buckets  to  be  made  of  a  special  material  capable  of 
withstanding  heat  up  to  2,000°  P.  (The  research  work  now 
being  carried  on  under  the  direction  of  Prof.  T.  A.  Jagger.  of 
the  Massachusetts  Institute  of  Technology,  has  proved  that 
the  temperature  of  the  molten  lake  is  about  1.800°  F.)  Mr. 
Townsend  expressed  the  belief  that  the  lava  would  remain 
liquid  during  the  short  time  it  would  be  on  the  way  to 
the  molds,  which  could  be  placed  in  a  building  near  the  ed.ije 
of  the  crater.  For  the  past  10  yr.  the  Lava  Brick  Co.,  Hono- 
lulu, has  been  making  building  bricks  from  lava  rocks.  Its 
plant  is  located  in  the  district  of  Kaimuki,  where  there  is  a 
vast  outcropping  of  lava  rocks  from  ancient  volcanic  flows. 
These  bricks  are  gray  in  color  and  have  been  used  extensively 
in  the  construction  of  buildings  and  particularly  in  sewer, 
manhole  and  fireplace  work.  Mr.  Townsend's  idea  was  con- 
sidered quite  unique  in  Honolulu  when  made  public  and  has 
been   taken  seriously. — "Commerce  Reports." 
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Spritk^  Water  for  Fort  HuacHuca 

I'.V    i;.  ('.   II AUDMAN* 

'i'lio  growth  mill  iMi|iiirliiiicc  of  a  {•omimmity  in  tlio 
arid  Soiitiivvcst  arc  often  coiitin^^Mit  upon  the  cxtoiit  of  its 
\vator-su])|)ly  ;  fonsiM|iii'ntly,  tlic  snuillcst  source  of  potalilo 
water  is  not  iicfjlccled.  Fort  TInacluica.  Ariz.,  ;i  cavalry 
post  near  the  Mexican  border,  was  limited  in  this  respect, 
the  old  water-supply  derived  from  s|)rin{j;s  in  the  canon 
above  the  post  beiufj  barely  ad<'(iuate  for  the  six  troops  of 
cavalry  quartered  there.  During  the  border  troubles  of 
the  jmst  five  ycai's  large  increases  have  been  made  in  the 
garrison,  often  more  than  doul)lc  its  normal  allotment. 
The  old  >viiter-supply,  while  sulhcient  during  the  winter 
and  the  rainy  season  in  July  and  August,  was  so  small  at 
other  times  tliiit  the  use  of  water  had  to  be  prohibited 
for  several  hours  during  the  day,  to  allow  water  to  accumu- 
late in  the  reservoirs.  To  remedy  this  condition  and  to 
provide  for  any  desired  permanent  increase  in  the  garri- 
son, three  small  springs  furnishing  the  supply  for  what 
might  be  called  an  intermittent  stream  in  Oarden  Canon, 
about  i)  mi.  distant,  were  developed  and  the  water  carried 
to  Fort  Iluachuca  (see  Fig.  1). 

The  flows  from  the  springs  wore  measured  by  means  of 
rectangular  weirs  for  a  period  of  several  months,  the 
period  commencing  in  early  spring  before  the  winter  snows 
had  disappeared  and  continuing  through  the  extremely 
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subterranean  lake.  As  will  be  seen  from  the  diagram 
(Fig.  2),  the  entire  flow  of  the  stream  at  weirs  1  and  2 
(weir  2  measured  the  flow  from  weir  '.),  together  with 
iiliout  a  mile  of  stream  between  2  and  15)  fell  to  120,000 
gal.  per  24  hr.  during  the  dry  season.  This  flow  (0.1856 
sec. -ft.)  was  taken  as  the  minimum.  During  this  period 
of  low  flow,  of  the  nine  creek  crossings  made  by  the  pipe 
line  five  were  absolutely  dry,  the  flow  being  carried  by 
subterranean  channels.  The  maximum  flow  observed  was, 
as  nearly  as  it  could  be  gaged,  about  12,-500,000  gal.  per 
24  hr.,  or  19.33  sec.-ft.  The  method  of  collecting  the  flow 
from  the  springs  and  the  creek  above  them  is  seen  in 
Fig.  1. 

The  main  springs  burst  forth  from  the  side  of  a  45° 
slope  and  were  surrounded  by  numerous  seepages.     A 
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FIG.    1.    DETAILS    OF    THE    SPRING    WATER-SUPPLY    OP  FORT  HUACHUCA,  ARIZ. 


dry  early  summer  and  the  July  and  August  rains.  The 
discharges  were  computed  by  the  Francis  formula,  the 
combined  results  obtained  being  shown  in  the  accompany- 
ing diagram. 

The  springs  were  located  in  a  limestone  formation  said 
to  be  very  similar  in  appearance  to  the  Mammoth  Cave 
region.  About  a  quarter  of  a  mile  above  weirs  1  and  2 
was  a  cave,  unnoticeable  in  the  dry  season,  which  in  the 
wet  season  poured  forth  a  stream  of  water  some  20  ft. 
wide  and  from  6  to  8  in.  in  depth,  apparently  from  a 


•Colorado  Springs,  Colo. 


small  concrete  collecting  gallery  was  provided  to  receive 
the  entire  flow  by  intercepting  the  normal  flow  to  the 
creek.  As  will  be  seen,  the  collector  was  provided  with  an 
8xl2-in.  opening  on  its  upper  side,  in  front  of  which 
were  placed  broken  stones  to  prevent  the  entrance  of  for- 
eign matter  likely  to  obstruct  the  pipe.  The  natural  for- 
mation of  the  site  made  it  easy  to  collect  the  water  from 
the  creek  itself.  Immediately  below  weir  2  is  a  limestone 
ledge  about  6  ft.  in  height,  at  the  foot  of  which  is  a 
natural  pool  some  5  ft.  in  depth  that  receives  the  entire 
flow  of  the  stream  in  times  of  normal  flow.  A  6-in.  pipe 
connects  this  pool  with  the  collector.     In  times  of  flood 
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the  stream  cascades  from  the  ledge  to  a  point  considerably 
below  the  intake  chamber. 

The  intake  presents  no  unusual  features.  The  construc- 
tion of  the  pipe  line,  which  is  of  8-in.  steel  pipe  with 
Dayton  couplings,  was  relatively  easy.  About  IV^  mi. 
was  through  loose  and  solid  rock,  the  remainder  through 
a  hard  adobe  soil  thickly  interspersed  with  granite  bould- 
ers. The  ground  was  so  heavily  strewn  with  boulders 
over  most  of  the  line  that  hauling  was  difficult.  All  ma- 
terial for  the  construction  of  the  intake  works  and  the  last 
half  mile  of  line  had  to  be  transported  on  burros,  because 
of  the  extremely  rugged  nature  of  the  canon. 

The  line  was  carried  over  several  arroyos  on  timber 
trestles;  elsewhere  18  in.  of  cover  was  provided.  At  the 
reservoir  end  the  pipe  discharged  into  a  reinforced- 
concrete  tank  4  ft.  in  diameter,  placed  upon  the  dividing 
wall  between  the  two  concrete  reservoirs.  The  water  was 
delivered  to  either  reservoir,  as  desired,  by  means  of 
gates  in  the  sides  of  the  tank.  No  valves  were  placed  at  the 
reservoir  end,  so  that  the  line  cannot  be  subjected  to  a 
static  head,  which  would  place  the  low  point  of  the  line 
under  a  pressure  of  312  lb. 

Horizontal  angles  were  made  by  long  curves  wherever 
possible,  but  in  the  upper  part  of  the  line  the  caiion 
was  so  restricted  that  cast-iron  specials  were  used.  The 
total  curvature  of  the  line  is  1,070°,  of  which  763°  is  in 
the  first  5,569  ft. 

The  labor  on  the  work  was  entirely  Mexican,  at  $1.75 
per  8-hr.  day.  A  gang  of  five  men  laid  and  jointed  up 
as  much  as  3,000  ft.  of  pipe  in  one  day,  although  this  was 
far  above  the  average  and  only  possible  on  long  tangents. 
Along  the  upper  end  300  ft.  per  day  was  considered  good. 

The  line  was  subjected  to  a  test  pressure  of  250  lb. 
during  construction,  with  the  development  of  but  one  leak 
in  the  Dayton  couplings,  which  was  due  to  the  absence 
of  one  bolt. 

The  work  was  designed  by  P.  E.  Borchers  and  built  by 
Griffith  &  Pacheco,  Tucson,  Ariz.,  with  E.  C.  Sparks  as 
superintendent  for  the  contractors  and  the  writer  as  sup- 
erintendent of  construction  for  the  War  Department. 
The  cost  of  the  work  was  approximately  $40,000. 


lbs*"  IDs^y  ILsife)©iP 
By  G.  C.  Brehm* 

In  the  past  year  1,374  sq.yd.  of  brick  and  16,728  sq.yd. 
of  asphaltic-macadam  paving  have  been  constructed  by 
day  labor  in  Waynesboro,  Penn.,  under  the  writer's  super- 
vision. In  the  case  of  the  brick  pavement  the  grading 
was  very  heavy  and  extremely  hard  on  account  of  resur- 
facing the  roadway  with  macadam  for  several  years 
previous  to  the  construction  of  the  brick  pavement.  The 
average  cut  was  16  in.  of  solid  macadam. 

The  base  was  4  in.  thick  and  consisted  of  a  mixture  of 
1:2  1/^:5  (limestone)  mixed  with  a  Colton  continuous 
mixer.  The  sand  cushion  was  2  in.  deep.  Most  of  the 
sand  was  procured  from  the  foundry  of  a  local  factory, 
the  only  cost  being  for  the  hauling.  This  bed  was  pre- 
pared with  great  care.  After  being  drawn  off  with  a 
templet  it  was  rolled  with  a  500-lb.  roller ;  all  the  depres- 
sions were  then  filled,  the  templet  drawn  over  it  and  again 


it  was  rolled.  This  operation  was  repeated  at  least  three 
times.  When  the  brick  had  been  placed  and  thoroughly 
rolled  with  a  6-ton  roller,  the  surface  was  sprinkled  and  a 
1  :  1  cement  grout  applied  in  the  usual  manner.  Ex- 
pansion joints  2  in.  wide  were  placed  along  the  curbs  on 
both  sides  of  the  street. 

Of  the  16,094  sq.yd.  of  aspjmltic-macadam  pavement, 
6,122  yd.  was  laid  on  Clayton  Ave.  on  a  crushed-stone 
base  21/^  in.  thick,  after  rolling.  No  grading  was  neces- 
sary on  this  street,  but  the  fine  stone  used  contained 
about  75%  dust  and  had  to  be  screened.  Haulage  was 
high,  because  the  stone  was  loaded  into  wagons  by  hand 
shoveling.  The  binder  was  Aztec  asphalt,  which  was 
applied  by  means  of  pouring  cans. 

The  cost  of  this  work  was  41c.  ])er  sq.yd.,  divided  as 
shown  in  the  table. 


COST  DATA  ON  6,122 


Unit 
3-in.  and2-in  si. 

Hauling,  1  mi. 

Spreading 

Rolling 

Coal 

Oil 

Supervision.. 

Asphalt 

Hauling 


SQ  YD.  OF  ASPHALTIC  MACADAM  PLACED  BY 
DAY   LABOR 


Applying. 


Wood 

Oil  and  waste . 


Total 

Total 

Cents  per 

Cents  per 

.\n:iount 

Rate 

Cost 

Sq.Yd. 

Sq.Yd. 

696  2  tons 

$0  90 

S643  30 

10  51 

20  0  tons 

80 

.iO.i 

50 

252  50 

4   12 

20.-) 

.10 

47  20 

77 

74 

25 

IH  50 

30 

2,.->00  lb. 

.002 

5  00 

08 

li  g-<I. 

.50 

75 

01 

15  00 

25 

16  03 

1.3,.507gal. 

.061 

823  93 

13  46 

:i:i 

.50 

35  78 

.58 

58 

.16 

108 

.20 

342 

.18 

167  80 

2  74 

529 

16 

0  cords 

6  00 

36  00 

,59 

27  i  gal. 

12 

5  55 

.09 

15    lb. 

.15 

.      60  00 

.90 

1G.36 

99  2  tons 

.90 

89  28 

1   46 

83 

.50 

41  50 

68 

1   .lO 

16 

22  24 

36 

20 

25 

5.00 

08 

l„".(>01l). 

002 

3  00 

.05 

:i<it. 

125 

37 

.006 

8  00 

.13 

2.76 

49  tons 

.90 

44   10 

.72 

51 

.50 

25  .50 

.42 

123 

.16 

19  68 

,32 

15 

.25 

3  75 

06 

91  35 

.15 

1  67 

121  00 

1   98 

1  98 

$2,540  OS 

40  80 

Supervision 

1-in.  and  i-in.  stone 

Hauling 

Spreading . 

Rolling 

Coal... 

Oil 

Supervision 

5-in.  stone 

Hauling 

Spreading 

Rolling 

Coal,  oil  and  supervision. . 
Miscellaneous  (clean-up) .. 
Total 

Another  street.  Church  St.  (North  to  Third  St.), 
was  paved  with  the  same  sort  of  material.  Here,  how- 
ever, a  small  amount  of  grading  was  necessary.  The 
total  yardage  was  4,243  and  the  cost  was  $1,745.79,  divid- 
ed as  follows : 

Grading 

Bed  stone  (labor) . . . 
2-in.  stone  (labor) . . , 
j-in.  stone  (labor) . . 
s-in.  chips  (labor) . . . 
Hauling  asphalt. . . . 

Pouring  asphalt 

Miscellaneous 

Coal,  wood,  oil,  etc. 

Stone 

Asphalt 


$120  65 

SO  028 

35.46 

.008 

1.52.08 

035 

32.35 

t)07 

45.04 

.010 

44.74 

.010 

91   12 

.021 

44.66 

.010 

44  89 

.010 

625.50 

.147 

509  30 

.120 

•Borough    Engineer 
Waynesboro.    Penn. 


and    Cornmis.sioner    of    Public    Works, 


Total $1,745.79  $0  406 

On  Cleveland  Ave.  4  in.  of  irushod  stone  was  placed 
on  the  rolled  subgrade,  covered  with  screenings  and  then 
thoroughly  wet  and  rolled.  A  stone  base  2  in.  thick  was 
then  spread  over  this  and  the  asphalt  was  applied.  Just 
oiiough  %-in.  .stone  to  take  up  the  voids  was  then  spread 
over  the  hot  asphalt  and  the  whole  was  again  thoroughly 
rolled.  After  applying  about  i/o  gal.  of  asphalt  per  sq.yd. 
the  surface  was  covered  with  i/^-in.  chips  and  rolled. 
Bermudez  asphalt  was  used  on  this  street.  The  total  cost 
of  the  work  here  was  $515.05  for  634  sq.yd.,  or  80c. 
per  yd. 

On  two  other  streets  5,729  sq.yd.  was  constructed  at  a 
cost  of  about  43c.  per  sq.yd.  The  old  macadam  street 
was  used  for  the  base,  and  on  this  3  in.  of  stone  was 
placed  and  then  the  asphalt,  which  was  Aztec. 
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Rollers  Pass  Soft-Groruiimdl  WorM 

Hv   .1.   (i.   SUULIVAN* 

'rutmcliiiu  l)y  sill  li  11  nictliod  as  to  mako  llic  Iiiij,^('r  purl, 
of  the  oxravalioii  yanla^a'  ncros.siltle  for  stcaiii-.><li(>vi'l 
nuK'kinp  is  llic  fcadirt'  of  tin-  Hoj^crs  I'a.ss  timiicl  work 
on  tJic  Canadian  racilir.  Tliis  method  inij^dil  not  seem 
well  adapted  to  soft-<rn)iind  work,  hut  it  has  hccn  applied 
with  full  sueeess  in  the  two  jjortal  sections  as  well  as  in 
Beveral  soft-rock  sections  farther  in. 

At  the  cast  end  there  was  1,.300  ft.  of  tunnel  through 
more  or  less  cemented  mountain  dehris.  The  method  fol- 
lowed here  was  first  to  drive  two  wall-plate  drifts  (see  Fig. 
1  herewith),  then  stope  out  between  these  two  drifts  at 
varions  points  (Fig.  2)  and  place  five-seginent  arch  tim- 
bering (Fig.  3).  The  core  of  the  cross-section  and  every- 
thing below  the  wall  plate  was  excavated  by  steam  shovel 
(Fig.  4),  the  .shovel  removing  over  66%  of  the  total  exca- 
vation in  this  section. 

Practically  the  same  method  was  followed  in  several 
soft  spots  encountered  in  solid  rock.  The  tunnel  was 
stoped  oiit  to  the  level  of  the  wall  i)late  and  the  arch  tim- 
bers placed. 

Seven-Segment  Method  in  Loose  Wet  Ground 
AT  West  End 

At  the  west  end  there  was  about  400  ft.  of  very  heavy 
ground,  consisting  of  much  looser  material  than  at  the 
east  end.  It  contained  large  boulders  and  carried  consid- 
erable water.  The  method  employed  here  differed  from 
that  used  at  the  east  end  in  some  important  particulars. 
A  seven-segment  arch  was  used,  and  it  was  carried  directly 
on  posts  instead  of  on  a  wall  plate.  To  set  this  timl)ering 
five  drifts  were  used.  There  were  two  superimposed  drifts 
on  either  side,  clearing  a  way  for  the  posts,  and  there  was 
also  a  crown  drift.  As  soon  as  the  posts  were  set,  the 
ground  between  the  upper  post  drift  and  the  crown  drift 
was  stoped  out  and  the  arch  segments  set. 

This  method,  of  course,  was  very  expensive  in  the  use 
of  timber,  but  it  permitted  the  steam  shovel  to  excavate 


llic  ciilirc  core  of  the  tunnel,  nt  thin  point  about  51% 
III  (he  total  excavation.  lOxcept  for  tiic  dcHirability  of 
getting  the  steam  shovel  into  rock  m  (juiekly  uh  poHsiblc. 
very  much  liglitcr  timi)ering  and  bracing  would  have 
been  used.  'I'he  essential  purpose  of  the  whole  method 
was  to  allow  the  sl<'ani  shovel  to  go  through  and  reach  rock 
as  (piickly  as  |)08Kible. 

One  peculiarity  aliout  this  section,  which  caused  some 
concern,  was  tiic  problem  of  liow  to  support  the  roof  load 
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FIG.   6.      .SEVKN-.SEGMENT  TIMBERING   IN  WEST   END; 
TIMBERS  SET  SOLID  AND  USUALLY  DOUBLED 

until  a  concrete  base  could  be  put  in.  The  top  load  was 
so  heavy  that  even  12xl6-in.  timbers  set  solid  would  not' 
carry  the  burden  without  crushing.  These  timbers  were 
doubled,  two  sets  of  posts  as  well  as  two  sets  of  arch  tim- 
bers being  used. 

The  posts  rested  on  mud  sills  no  wider  than  the  post, 
and  strange  to  say,  no  settlement  took  place,  in  spite  of 
the  fact  that  the  ground  was  very  soft  when  disturbed. 
The  ground  when  worked  up  by  the  steam  shovel  would 
get  so  soft  that  the  shovel  would  have  buried  itself  if  not 
carried  on  a  solid  floor  of  timbers.  The  explanation  is, 
of  course,  that  when  the  water  was  drained  off  the  ground 
became  very  hard,  and  that  the  roof  timbers  acted  as  a 
perfect  arch,  carrying  the  load  to  the  surrounding  ground 
by  arch  action  instead  of  transmitting  it  to  the  posts. 

The  original  intention  was  to  put  in  a  solid  floor  of 
concrete,  as  shown  in  Fig.  6,  but  finally  only  a  strut  18 
in.  wide  every  30  ft.  was  used. 
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Fig.  1.    Two  Wall-Plate  Drifts 


Fig.    2.     Stoping    Fig.     3.     Placing 
Out  Between  Five-Segment 
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FIGS.    1    TO    5.    FIVE-SEGMENT   TIM- 
BERING IN  EAST   END,  ROGERS 
PASS  TUNNEL 


Fig.  5.    Longitudinal  Section,  Showing  Five-Segment 
Timbering  Method 
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How  the  work  in  the  rock  section  was  plannefl  to 
give  maximum  steam-shovel  excavation  has  already  been 
described  {Eiif/ineerin;/  News,  Feb.  21,  l!U(i,  p.  1583).  As 
there  stated,  the  method  was  chosen  for  economy  of  con- 
struction cost.  That  tills  worked  out  in  practice  is  shown 
by  the  following  figures : 

If  the  ratio  of  ovcrbrcak  will  continue  the  same  as  it 
has  in  tlie  jiast,  the  total  excavation  in  the  tunnel  proper 
will  be  710,000  cu.yd.,  omitting  quantities  in  the  pioneer 
tunnel  and  the  crosscuts.  The  quantities  handled  by  hand 
will  amount  to  110,000  cu.yd.,  or  about  lni/2%  of  the 
total,  the  remainder,  or  8ii/2%,  being  handled  by  steam 
shovel. 

:♦: 

Stteel  Ds^nm    Englhtle©Ea   Yemrs    ©Ed 

SttnM  Wellll  F5F©s©s=^©dl 

In  the  last  part  of  tlic  last  century  tliere  were  signs 
of  the  development  of  a  new  type  of  dam — the  steel 
frame  with  steel  plates  as  a  water-retaining  surface. 
.Several  such  dams  were  built  and  gave  promise  of  suc- 
cessful use,  but  for  one  reason  or  another  they  have  not 


single  coating  of  Dixon  graphite.  It  is  carefully  watched 
for  any  signs  of  corrosion  and  has  been  painted  as  fre- 
quently as  necessary  in  the  judgment  of  the  general 
foreman  of  bridges  and  buildings,  who  has  been  on  this 
division  (Albuquerque)  since  the  dam  was  built. 

The  steel  dam  is  the  lowest  of  a  series  of  four  dams 
in  a  small  canon,  or  gully.  None  of  the  others  is  steel. 
Two  are  masonry  and  the  latest  one  (190G)  is  a  cun'ed 
concrete  structure. 

There  is  no  rea.son,  judging  from  the  present  condition 
of  the  steel  dam,  why  this  should  not  have  been  of  the 
same  design  so  far  as  permanency  goes.  The  steel  dam 
is  in  practically  as  good  condition  today  as  when  erected. 

The  general  foreman  of  bridges  and  building.s,  V.  C. 
Proctor,  says  that  except  for  a  few  scattered  pittings 
there  are  no  evidences  of  corrosion  except  in  the  bottom 
plates,  which  are  in  contact  with  the  mud  of  the  reservoir. 

At  the  time  the  dam  was  inspected  by  one  of  the  editors 
(Mar.  25),  water  was  flowing  over  the  crest,  but  this 
occurs  only  at  intervals,  for  the  water  comes  almost 
wholly  from  melting  mountain  snows  and  summer  show- 
ers and  at  times  the  stream  is  nearly  dry.     The  object 


been  followed  by  any  others.  One  pronounced  objection 
to  the  type  was  the  great  possibility  of  corrosion.  It 
t-eemed  probable  that  the  constant  wetting  to  which  the 
dam  is  subjected  would  hasten  its  rusting  and  f 
failure.  It  is  very  interesting,  therefore,  to  record  the  con- 
dition of  such  a  dam  built  over  18  yr.  ago,  and  still  in 
successful  use. 

The  Ash  Fork  dam,  situated  four  miles  east  of  Ash 
Fork,  a  station  on  the  Santa  Fe  Ry.,  is  a  steel  dam  built 
across  Johnson's  Cafion  in  1898,  to  store  water  for  the 
locomotives  of  the  railway.  It  was  described,  with  a 
large  inset  sheet,  in  Engineering  News,  May  12,  1898, 
]).  299.  The  dam  is  184  ft.  long  on  top  and  about  300 
ft.  in  total  length.  Its  greatest  height  is  46  ft.  It  con- 
sists of  a  series  of  vertical  steel  frames  of  A-section, 
footing  on  concrete  bedplates  on  rock,  with  an  upstream 
inclined  face  of  steel  plates  spanning  the  bents.  As 
shown  in  Pig.  1,  the  vertical  downstream  side  of  the 
frames  is  covered  with  corrugated  iron. 

The  original  coating  consisted  of  two  applications  of 
dry  red  lead  and  boiled  linseed  oil.  Since  then  (1898) 
the  dam  has  been  painted  but  twice,  each  time  with  a 


of  the  four  reservoirs  is  to  catch  iind  hold  :is  mui  h  of 
this  spring  run-off  as  possible. 

The  face  of  the  dam  is  water-tight  so  far  as  a  casual 
inspection  showed.  The  corrugated  plates  on  the  down- 
stream side  keep  out  the  spray  of  the  overflow,  yet  the 
condensation  of  moisture  in  the  cold  interior  api)arcntly 
keeps  the  trusses  and  steelwork  continiuilly  damp  so  long 
as  there  is  water  behind  the  dam. 

The  base  of  the  structure  can  be  readily  exposed  and 
painted  without  interference  with  the  water-supply,  for 
the  water-mains  connect  with  an  intake  in  the  dam  above, 
permitting  the  steel  dam  to  be  bypassed. 
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FIGS.  1  AND  2. 


Iho  amount   paid  nil'  in  llie  ialei'  years,  when   tlie   p(i|iu- 
hition   and    imndier  of  eoiisimiers   is  jjrealer,   should    he 
hirger  lliaii  in  the  early  years,  to  tho  end  that  iiie  harden 
should    1h'    e(iually    distrihiited    amoiifj: 
the  benefactors  of  the  utility. 

At  this  ])oint,  however,  particularly 
in  the  case  of  very  loufi  lived  struc- 
tures, such  as  many  of  the  component 
parts  of  a  water-works  property,  con- 
scientious puhlic  oflicials  having  in 
mind  the  financial  and  economic 
phases  of  the  matter  step  in  and  say 
that  it  is  not  good  puhlic  policy  to 
postpone  for  a  long  period  the  repay- 
ment of  bond  issues.  They  view  with 
alarm  the  rapid  growth  of  debt  of 
communities  and  consider  that,  within 
reason,  laws  should  be  so  framed  that 
bonds  may  be  ])aid  off  as  rapidly  as 
possible. 

For  private  properties  such  a  policy 
may  be  a  sound  financial  one  as  in 
a  broad  sense  it  makes  little  differ- 
ence to  the  owners  whether  earnings 
are  paid  in  dividends  or  put  back  in 
tlie  property.  This  policy  may  also  hold  to  a  certain  ex- 
tent in  case  of  special  asses.sments  where  the  whole  cost  is 
directly  asses-sed  on  abutting  property  and  where  the  value 
thereof  may  assume  to  he  immediately  increased  to  the 
extent  of  the  assessment.  With  public  water-works,  how- 
ever, where  large  numbers  of  consumers  have  no  direct  or 
indirect  interest  in  the  works  and  where  even  the  "real" 
property  owners  have  a  very  intangible  interest,  the 
inequity  exists,  however  much  sound  "public  policy"  may 
insist  on  the  prompt  payment  of  debts. 

The  attention  of  water-works  officials  has  been  particu- 
larly called  to  some  phases  of  this  matter  by  a  recent  paper 
before  the  New  England  Water-Works  Association  on 
"jMunicipal  Water- Works  Financing  in  Massachusetts  as 
Affected  by  Eecent  Legislation."^ 

Ma,ssachusetts  Water-Works  Financing 

Under  Massachusetts  laws  bonds  for  the  construction  of 
new  water-works  must  not  run  longer  than  30  years,  they 
must  be  serial  bonds  and  the  payments  in  any  one  year 
must  not  be  less  than  in  any  subsequent  year.  This  lat- 
ter feature  ha.s  been  changed,  owing  largely  to  the  efforts 
of  the  authors  of  the  above  paper,  so  that  the  first  pay- 
ment on  the  serial  bonds  for  new  works  may  be  post- 
poned for  three  years. 

Briefly  the  law  and  engineering  exigencies  in  this 
particular  instance  take  about  the  following  attitude: 

•With  Metcalf  &  Eddy,  Consulting  Engineers,  14  Beacon  St., 
Boston,    Mass. 

•Read  before  New  England  Water-Works  Association,  Jan. 
15,  1916. 


I.  If  you  wish  to  conslriiel  a  waterworks  the  I 
of  llie  bonds,  wliii'h  is  supposed  tu  he  of  such  length 
III  dislribule  Hie  biiiileii  iipiilably,  shall  not  be  morc!  than 
:!()  years,  in  spite  of  the  fact  that  many  parts  of  thi 
sliiirluie,  after  taking  into  acrnnnl  all  the  possihilitieK 
of  physiral  anil  fumtioiial  depreciation,  will  have  a  life 
of  (iO  or  1.")  or  even    100  years. 

',1.  On  aiTounl  of  the  engineering  exigc^iieies  of  the 
case  it  will  he  necessary  fur  you  lo  build  and  eomnienee 
to  |)ay  for  works  planned,  in  part,  for  a  |)opiilatii)ii  wliiili 
will  only  be  in  existence  .'!()  or   10  years  hence. 

;!.  While  you  should  be  |ierf«ctly  ready  to  build  partly 
lor  the  future,  in  view  of  the  |)ractical  dilliculty  of  doin^ 
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COST  I'ER  capita  PER  YEAR,    MASSACHUSETTS    METRO- 
POLITAN  WATER-WORKS 


Fig.  1  shows  cost  per  capita  per  year,  including  interest,  sinking  fund  and 
maintenance  charges.  Fig.  2  shows  comparison  of  charges  during  60  years  for 
plant  financed  by  30-year  sinking-fund  bonds,  30-year  serial  bonds  and  by  an 
approximately  uniform  charge  based  on  probable  population.  Works  at  end  of 
60  years  have  same  value  due  to  distribution   works   built  during  last  30   years 


otherwi.se,  we  will  further  ask  you  to  pay  not  only  an 
equitable  portion  based  on  the  probable  use  of  the  works 
today  and  in  the  future,  but  more  in  the  early  years  than 
the  future  generation  will  pay  in  the  thirtieth  year  when 
the  population  for  whom  you  have  magnanimously  built 
these  works  and  over  whom  the  charge  will  be  distrib- 
uted may  be  twice  as  large  as  today  and  when  interest 
charges  owing  to  previous  payments  on  the  principal  will 
be  almost  nothing. 

Case  of  METRoroLiXAX  Water-Works 

The  discussion  may  be  illustrated  hy  the  case  of  thi 
]\Iassachusetts  ]\Ietropolitan  Water-Works,  which  pre 
vides  a  very  good  example  on  account  of  the  probable 
long  life  of  an  exceptionally  large  proportion  of  the  work.;. 
Most  of  the  bonds  issued  for  this  work,  however,  run  for 
40  years  and  are  of  the  sinking-fund  variety  so  that 
conditions  are  somewhat  ameliorated  from  what  would 
have  been  the  case  if  the  law  cited  above  were  in  effect. 

The  original  act  of  1895  provided  that  no  sums  should 
be  assessed  on  the  District  until  1898,  that  $300,000 
should  be  assessed  in  that  year  and  that  an  additional 
$200,000,  as  well  as  certain  minor  adjustments,  should 
be  assessed  in  each  subsequent  year  until  the  entire 
amount  required  was  reached  and  thereafter  the  annual 
requirements  for  interest,  sinking  fund  and  mainte- 
nance should  be  collected  each  year. 

In  the  early  years,  however,  this  provision  did  not  fur- 
nish sufficient  money  for  operation  and  such  expense'^ 
were  taken  from  the  loan  fund. 
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This  situation  existed  until  Juno  30,  liiOl,  when  by 
a  change  in  the  act  the  whole  amount  necessary  was  to  be 
assessed  each  year.  In  the  first  year  under  the  new 
method,  sufficient  to  repay  to  the  loan-fund  money  which 
had  been  taken  therefrom  for  operation  was  collected. 
Thereafter  by  assessments  and  premiums  the  sinking  fund 
increased  by  leaps  and  bounds,  until  in  December,  1911, 
it  amounted  to  $11,533,453,  an  amount  which  required 
additions  of  only  about  $350,000  annually  to  extinguisli 
at  maturity  the  whole  debt  then  outstanding,  and  at  a 
time  far  in  advance  of  the  expiration  of  the  life  of 
much  of  the  property. 

Recognition  of  the  rapid  growth  of  the  sinking  fund 
led  in  1914  to  a  reduction  in  the  contribution  thereto 
to  $280,333,  whereas  in  some  of  the  earlier  years  the 
contribution  had  amounted  to  over  $800,000  per  annum. 
It  is  a-ssumed  that  as  far  as  the  original  debts  are  con- 
rrned  the  annual  sinking-fund  contribution  will  ap- 
loximate  the  former  amount  from  now  on. 

("OST  PER  CAPITA   FOR  WATER  IN  THE  MASSACHUSETTS 
METROPOLITAN  WATER  DISTRICT 

Estimatefl  Cliarges  for         Cost  per 

Year  Population        All  Purposes  Capita 

1598    815,000  $335,800  $0.41 

1599    S35,000  428,400  .51 

1900    856,000  695,700  .81 

1901    874,000  1.369,900  1.57 

1902      892,000  1.523,600  1.71 

1903      910,000  1,536,400  1.69 

1904    928,000  2,080,700  2.24 

1905    946,000  2,157,800  2.28 

1906    972,000  2,243,200  2.31 

1907    998,000  2,188^300  2.20 

1908    1,024,000  2,271,200  2.22 

1909    1,050,000  2,360,700  2.25 

1910    1,077,000  2,297,800  2.13 

1911    1,101.000  2,333,000  2.12 

1912    1,126,000  2,289,500  2.03 

1913    1,151,000  2,364,600  2.05 

1914    1,176,000  2,173,000  1.85 

1940*    2,100.000  2,100,000  1.00 

•Estimated. 

The  estimated  population  and  the  amount  of  money 
I  ontributed  each  year  by  the  district  and  the  per  capita 
;i mounts  are  shown  in  the  accompanying  table.  Con- 
ilitions  in  the  future  are  of  course  problematical,  but  we 
will  assume  that  in  1940,  when  all  of  the  bonds  for  con- 
struction of  the  earlier  works  have  been  retired,  that  the 
entire  present  distribution  system  must  be  replaced,  that 
the  amount  of  new  construction  to  keep  pace  with  the 
increased  population  averages  about  as  at  present  and 
that  it  is  necessary  to  go  to  new  sources  of  supply  at 
losts  already  estimated  by  the  Water  Board.  It  seems 
unlikely  that  the  people  of  that  time  will  be  paying 
I  barges  on  over  $25,000,000  worth  of  bonds  and  probable 
tliat  they  will  be  paying  on  very  much  less.  The  charges 
nil  this  amount,  including  operation,  would  approximate 
^1  per  capita  of  the  population  of  that  date. 

Thef  fluctuations  which  the  charges  per  capita  have 
undergone  are  graphically  shown  in  Fig-.  1,  and  in- 
ilicate  that  whereas  in  the  early  years  a  charge  of  about 
^0.50  per  capita  was  made  and  in  the  future  a  charge  of 
probably  less  than  $1  per  capita  will  be  required; 
(luring  many  of  the  years  the  population  of  the  district 
has  contributed  at  a  rate  of  over  $2  per  capita. 

Tlie  inequalities  of  both  the  ordinary  sinking-fund  and 
I  lie  serial-bond'method,  particularly  the  latter,  are  shown 
I >y  Fig.  2,  which  gives  the  results  of  a  computation  un- 
necessary to  repeat  here,  based  on  a  hypothetical  case, 
which  assumes  a  community  of  25.000  that  increases 
.'.oOO  every  five  years,  that  the  cost  of  the  -original  works 
It.  $1,000,000;  one  half  having  a  life  of  60  years  and  one 
lialf  30  years,  and  that  di.stribution  works  arc  increased 
1  y  an  expenditure  of  $50,000  each  five  years. 


All  of  this  points  to  the  desirability  of  the  engineer 
cooperating  with  ollicials  handling  the  finances  to  pro- 
cure a  less  unbalanced  method  of  procedure.  On  its  face 
the  sinking-fund  method  appears  less  inequitable  than 
the  serial-bond  method,  although  best  modern  financial 
thought  looks  with  disfavor  on  this  method  on  account  of 
the  danger,  unwieldy  size  and  consequent  labor  involved 
ill  administration  of  tho.se  large  accumulations. 

It  is  perhaps  not  possible  to  lay  down  any  hard  and 
fast  rules,  but  it  is  ])erfectly  evident  that  from  an  engi- 
neering and  mathematical  standpoint  it  is  a  siiniile  mat- 
ter to  so  compute  the  annual  payments  as  to  distribute 
the  charges  in  an  equitable  manner.  It  remains  only  to 
modify  the  results  to  such  an  extent  as  may  be  dictated 
by  financial  and  economic  considerations. 

It  might  also  be  added  that  these  remarks  ajiply  with 
particular  force  to  works  of  considerable  magnitude  where 
from  the  very  nature  of  the  case  a  long  view  into  the 
future  nuLst  be  taken  at  the  time  of  the  original  design. 

Apropos  of  the  description  in  Engineering  News  of 
Feb.  IT,  191(5,  of  what  is  probably  the  oldest  masonry 
dam  in  the  United  States,  it  is  worth  noting  that  the 
Spaniards  were  not  the  original  irrigation  promoters  in 
the  Far  West.  There  exist  in  several  parts  of  Arizona 
the  remains  of  irrigation  systems  that  date  back  to  pre- 
historic days,  when  some  .quite  highly  civilized  Indian 
tribes  inhabited  these  valleys. 

One  of  the  most  famous  of  these  ancient  irrigation 
Avorks  is  on  the  Arizona  state  highway  from  Prescott 
to  the  Grand  Caiion.  Water  was  taken  from  what  is 
known  as  Montezuma's  Well,  a  curious  natural  well  440 
ft.  in  diameter  and  93  ft.  deep  except  in  one  spot  where 
no  bottom  was  reached  at  500  ft. 

One  of  the  original  ditches  is  shown  in  the  illustra- 
tion.    The  water  carries -a  great  deal  of  lime  in  solution, 


ARIZONA   IRRIG.\TION   DITCH   BUTI.T   BV   PREHISTORIC 
INDIANS 

and  the  sides  of  the  ditch  have  been  preserved  by  the 
petrification  of  the  original  earth.  One  rancher  at  the 
present  time  is  using  several  thousand  feet  of  the  old 
ditches,  after  merely  cleaning  them  out.  F.  R.  Goodman, 
state  highway  division  engineer,  was  once  tempted  by 
curiosity  to  run  a  line  of  levels  along  the  bottom  of 
one  of  these  old  Indian  ditches.  He  found  the  grade  to  be 
almost  perfectly  uniform  at  a.  rate  of  0.01  ft.  per  100  ft. 
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SYNOPSIS — ]Vnl(r  from  ilrcj)  firtrsiuii  irrlls  is 
raised  htj  scrcw-pnijifUcr  piini/is  (iml  forcnl  hi/ 
a  centrifuijal  piiini)  on  the  same  shnfl  (lirrrlh/ 
into  the  mains  at  Memphis.  Tenn.  Fiflrrn  irclls 
covering  a  dislance  of  sonic  10  mi.  arc  opera  led 
in  (his  waij,  furnishing  a  supplcmenlarn  siippli/ 
to  that  from  the  old  artesian-well  plant,  where  (Hi 
icells  driven  in  a  district  a  quarter  of  a  mile  square 
deliver  water  to  a  central  pumping  station.  Hi/ 
the  new  si/stem,  wells  are  spaced  so  far  apart 
that  the  draft  from  one  ivell  does  not  affect  the 
flow  of  underground   water  to  another   well. 

The  City  of  Menipliis,  Tonn.,  is  the  largest  city  in 
the  United  State.s  (and,  so  far  as  is  known,  in  the  world) 
that  takes  its  p\d)lic  water-supply  from  artesian  wells. 
Underlying  ]\leinphis  at  a  depth  of  300  to  400  ft.  is  a 
stratum  of  water-bearing  sand  some  800  ft.  in  thickness. 
This  stratimi,  known  geologically  as  the  La  Grange  sands, 
rises  to  the  surface  many  miles  to  the  north  and  east 
of  Memphis  and  exposes  a  large  area  to  infiltration.  This 
deep  water-bearing  sand  is  the  chief  reliance  for  pure 
water-supply  over  a  large  area  of  Tennessee,  Arkansas 
and  ]\Iississippi. 

At  Memphis  this  water-bearing  sand  is  overlain  liy 
a  stratum  of  hard,  impervious  clay  150  ft.  or  more  in 
thickness,  as  well  as  softer  clays  and  sands.  It  is  easy 
and  inexpensive,  therefoj^e,  to  sink  wells  to  this  water- 
bearing sand ;  and  the  clay  stratum  around  the  casing  of 
these  wells  prevents  any  percolation  of  water  from  higher 
levels.  The  water  from  these  wells  is  pure  and  cool. 
Tests  show  practically  no  bacteria,  and  the  percentage  of 
mineral  matter  is  very  low  for  an  imderground  water. 

The  original  deep-well  plant  for  public  water-supply 
in  ^Memphis  M'as  built  for  the  Artesian  Water  Co.  by  the 
late  Thomas  J.  Whitman,  of  St.  Louis.  The  first  wells 
were  added  to  year  after  year  as  consumption  increased, 
and  the  works  were  finally  purchased  by  the  city  in  1903. 
Before  water  was  dra\vii  from  this  underground  stratum 
the  water  in  the  wells  would  rise  nearly  or  quite  to  the 
surface.  As  the  draft  in  the  wells  increased,  however, 
and  especially  as  a  number  of  wells  were  sunk  within  a 
short  distance  of  each  other,  the  level  of  the  v/ater  in  the 
wells  fell  40  to  70  ft. 

The  water  from  these  wells  was  collected  as  follows : 
A  5-ft.  tunnel  lined  with  brick  was  driven  in  a  stiff  clay 
stratum  from  the  main  suction  well  at  the  pumping  sta- 
tion through  the  district  in  which  the  wells  were  located. 
From  this  main  tunnel  branch  tunnels  were  run  with 
wooden-lined  drifts  30  in.  high  and  40  in.  wide  to  the 
individual  wells.  These  drifts  were  80  to  90  ft.  below 
the  ground  surface,  and  the  water  from  the  wells  flowed 
by  gravity  through  the  drifts  to  the  tunnel  and  then  to 
the  pump  well. 

The  principal  difficulty  experienced  in  the  operation 
of  this  system  was  the  steady  deterioration  or  falling  off 
in  yield  from  the  wells.  An  extended  investigation  and 
report  on  this  deterioration  was  made  in  1902  by  a  coin- 
mission  of  engineers  and  was  published  in  Engineering 


.\e„su(  Srp(.  2:>,   \'.Hr.>.      At  (hilt  time  101  wells  had  been 
sunk  by  the  company,  and  the  first  \2  of  these  had  been 
abaiuloiied    alter   about     10   years'   scTvice.     The    falling 
oir  ill  yield  was  due  partly  to  a  grathial  clogging  of  the 
saiui  surrounding  the  well.     At  the  bottom  of  the  well 
(asing  is  placed  a  "Cook"  well  strainer  about  50  ft.  long, 
a  cylinder  of  brass  pierced  with  very  fine  slots  0.01    in. 
in  widtli.     It  has  been  found  that  after  a  well  has  bec^n 
a  long  time  in  service  a  jjcculiar  incrustation  builds  up 
on  tlie  outside  of  tliis  strainer  and  shuts  off  the  flow  of 
water.     The  cause  of  this  incrustation  is  not  fully  de- 
termined.    Various    methods    have    been    adopted    froraj 
time  to  time  for  cleaning  the  strainers.     One  method  isj 
forcing  water  down   the  well   to   induce  a   reverse   flow 
tlirough  the  strainer.     The  most  common  practice,  how-| 
ever,  is  to  pull  the  casing  out  of  the  well  and  clean  it- 
a  rather  expensive  job. 

The  most  serious  situation  in  connection  witli  the 
I\Iemphis  wells,  however,  was  the  limitation  in  the  amount 
of  water  available  in  the  territory  reached  by  the  tunnel 
system.  The  report  of  the  engineering  commission  re- 
ferred to  stated  that  the  area  covered  by  the  well  system 
then  in  existence  was  only  about  one-quarter  of  a  square 
mile.  The  commission  stated  that  no  matter  how  many 
additional  wells  might  be  sunk  in  this  territory  the 
amount  of  water  economically  available  from  it  would 
not  be  much  increased.  The  commission  fore.=:aw  that 
the  growth  in  population  and  demand  for  water  would 
eventually  require  a  duplication  of  the  group  of  wells, 
tunnel,  system,  pumping  plant,  etc.,  in  some  other  dis- 
trict some  miles  away,  where  it  would  not  interfere  with 
the  supply  of  water  to  the  old  wells. 

It  was  evident  that  such  duplication  of  the  whole 
water-collecting  and  pumping  plant  would  require  a  large 
outlay,  and  a  further  obstacle  to  its  establishment  was ' 
that  the  stratum  of  impervious  clay  in  which  the  first 
collecting  tunnel  is  driven  is  not  found  at  the  right 
depth  in  other  parts  of  the  city. 

As  soon  as  the  city  took  over  the  works  in  1903,  ex- 
periments were  undertaken  having  in  view  the  pumping 
of  water  from  individual  wells  directly  into  the  mains, 
and  a  pump  suitable  for  such  work  was  designed  by  the 
late  Thomas  T.  Johnston,  of  Chicago,  at  that  time  con- 
sulting engineer  of  the  ]\Iemphis  works.  This  pump 
proved  unsatisfactory,  however,  and  the  increasing  de- 
mand for  water  made  it  necessary  in  1906  to  install  air 
lifts *in  three  wells  in  the  southern  part  of  the  city  to 
supplement  their  flow.  A  difficulty  in  the  use  of  the 
air  lift  at  IMemphis,  however,  is  that  the  water  contains 
a  very  small  percentage  of  iron,  which  remains  in  solu- 
tion when  the  water  is  firsf  drawn  from  the  well,  but  is 
precipitated  when  the  water  is  exposed  to  the  air. 

Experiments  with  apparatus  for  pumping  directly  from 
the  wells  were  continued,  and  in  1910  a  well  was  equipped 
with  a  pump  designed  by  Wirt  J.  Wills,  superintendent 
of  the  Memphis  water-works.  In  1911  four  additional 
wells  were  drilled  and  equipped  with  this  pump;  seven 
additional  wells  were  added  in  1912,  and  three  in  1913. 
Fifteen  wells  in  all  are  now  equipped  with  pumps  of 
this  design;  and  instead  of  being  grouped  in  a  small 


June  1,  19 IG 


E  N  (J  I  N  E  E  in  N  (J     NEWS 


1039 


area,  as  are  the  old  wells,  the  new  wells  are  scattered 
along  an  irregular  line  for  a  distance  of  about  10  mi., 
as  shown  in  Fig.  3.  The  distance  apart  of  these  wells 
varies  from  1,000  ft.  to  over  G,000  ft.  With  wells  lo- 
cated so  far  apart,  the  draft  of  one  well  has  no  appreciable 
effect  upon  the  flow  of  water  to  other  wells.  Each  of 
these  wells  is  capable  of  a  yield  of  about  1,000,000  gal. 
per  day. 

Each  of  them  is  equipped  with  a  motor-driven  centrif- 
ugal pump  on  a  vertical  shaft  that  extends  down  the 
well  and  carries  a  series  of  screw  propellers.  Between  the 
screw  propellers  are  roller  bearings  for  the  shaft  and 
guide  vanes  that  arrest  the  whirling  motion  of  the  water 
due  to  the  rotation  of  the  propellers.     The  sliaft  carry- 


through  a  niaidiole  on  the  street  surface.  The  motor 
is  thoroughly  protected  by  automatic  appliances  that, 
in  case  of  overlieating  of  the  coils  or  the  bearings,  cut 
off  the  current  supply  and  stop  operations.  Two  men 
on  motorcycles — one  for  the  night  shift  and  one  for  the 
day  shift — make  the  rounds  of  these  15  pumps  regularly 
and  attend  to  lubrication,  etc.  A  venturi  meter  is  placed 
on  the  delivery  main  from  each  well,  so  that  its  output 
is  recorded.  It  is  claimed  tliat  in  a  test  recently  made 
of  one  of  these  pumping  units  a  total  efficiency  of  50% 
was  attained  for  the  combined  motor  and  pum]j  equip- 
ment. 

It  will  be  evident  that  with  tiiis  system  of  individual 
pumping  units  ideal  conditions  of  pressure  distribution 

,     are  attained,  and  a  mininmni  expense 

is  required  for  street-main  construc- 
tion. Each  well  su]jplies  normally 
the  demand  from  the  district  imme- 
diately around  it,  but  the  mains  being 
all  connected  in  one  general  system 
tlie  surplus  delivered  in  any  district 
where  the  consumption  may  fall  below 
tlie  delivery  will  be  delivered  to  other 
districts.  It  would  be  apparent  also 
that  the  centrifugal  pump,  which  in- 
creases its  output  as  the  head  drops,  is 
admirably  suited  for  use  with  this  sys- 
tem. Details  of  the  pumping  machin- 
ery are  shown  in  Figs.  1  and  2. 

Mv.  Wills  applied  for  a  patent  on 
this  system  of  pumping  on  May  23, 
1910.  There  were  long  delays  and  in- 
terference proceedings  in  the  Patent 
Office,  however,  and  the  patent  was  not 
issued  to  Mr.  Wills  until  Mar.  14, 
1916.  Its  number  is  1,175,856.  The 
patent  contains  exceedingly  broad 
claims.      One    of    them,    for   example. 


Bearing 


FI&.  1 


FI6.  Z 


reads  as  follows : 

A  fluid-pumping  mechanism,  consisting 
of  a  screw-propeller  lifting  member  capa- 
ble of  raising  the  water  from  below  the 
point  of  suction  lift,  and  a  centrifugal 
puiTiping  element  of  the  same  capacity  as 
the  lifting  member,  and  arranged  in  po- 
sition to  receive  the  discharge  from  the 
lifting  element  and  a  motor  connected  with 
said  lifting  and  pumping  elements. 


+FIGS.   1   TO   3.     DETAILS  OF   DEEP-WELL  SYSTEM   AT    MEMPHIS 

Pig.  1— Elevation  of  electric  motor  and  centrifugal  pump  at  top  of  well. 
ig.  2 — Vertical  section  through  screw-propeller  pumping  system  for  deep  wells 
signed  by  Wirt  J.  Wills.  Fig.  3 — Sketch  map.  showing  location  of  indi- 
idual    deep   wells    for    water-supply    of  Memphis 


ing  these  screw  propellers  is  made  up  in  4-ft.  sections 
jnined  by  screw  couplings.  The  guide  vanes  are  secured 
Ml  a  tube,  which  is  also  made  up  in  4-ft.  sections.  The 
«  liole  apparatus  is  built  up  section  by  section  and  low- 
ered down  the  well  casing  until  the  lowest  section  is  below 
the  normal  level  of  water  in  the  well,  when  flowing  at 
it.<  maximum  rate. 

The  electric  motor  is  a  constant-speed  induction  motor 
developing  100  hp.  at  850  r.p.m.  The  centrifugal  pump 
has  a  28-in.  impeller  and  can  deliver  water  at  a  pressure 
of  about  60  lb.  per  sq.in.  The  motor  and  pump  are 
I  laced  in  a  concrete  chamber  under<J-rouiid  and  are  reached 


Whether  Mr.  Wills  can  sustain  his 
claim  to  being  the  pioneer  in  develop- 
ing this  system  of  pumping  from  deep 
wells  directly  into  the  mains  remains  to 
be  seen.  Readers  who  are  interested 
will  find  a  valuable  paper  on  "Methods 
of  Deep-Well  Pumping,"  by  C.  B.  Bur- 
dick,  of  Chicago,  read  June  5, 1907,  before  the  Western 
Society  of  Engineers  and  published  in  Eiu/ineeritig  News 
of  July  18,  1907,  p.  54.  In  that  paper  Mr.  Burdick  re- 
ferred to  some  early  work  in  the  design  of  deep-well 
vertical-shaft  centrifugal  pumps  done  by  John  W.  Al- 
vord  in  1902,  Prof.  D.  W.  Mead,  of  the  University  of 
Wisconsin,  Byron  Jackson,  of  San  Francisco,  and  P.  J. 
AVood,  of  Los  Angeles,  Calif.  The  American  Well  Works, 
of  Aurora,  111.,  has  also  been  active  in  this  field. 

Whatever  the  final  adjudication  as  to  patent  rights  on 
the  system  may  be,  the  work  at  Memphis  is  of  great 
interest,  as   it   is  doubtless  the  largest  installation  ever 
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imulo  on  11  ciiy  watcr-siipplv  (>!'  |iiiiii|)iii^^  lioni  iiidiviihial 
wells  diiiH'tly  into  the  niiiius. 

KsjH'i'iiilly  noteworthy  at  M(,'iiii)liis  is  tlic  satisractioii 
whii'li  this  system  gives  to  llie  water  consumers.  In  the 
long  and  intensely  hot  summer,  water  dislrihuted  tliioiigii 
street  mains  in  Memi)his  from  the  old  well  system  he- 
loinos  very  warm,  and  on  exposure  to  the  air  in  its  i)ass- 
age  through  the  drifts,  eoUeeting  tunnels,  jjump  wells, 
etc.,  some  iron  is  deposited.     The  water  from  the  inde- 


pendent wells,  (in  the  olhci-  hand,  comes  tiom  the  ground 
a(  a  leinju'ratiirc  of  ahout  ^>^)°  and  ]jasses  so  quicklv 
to  the  consumer  thai  little  heat  is  imparted  to  it  and 
thi'ie  is  no  chance  for  aeration  and  deposits  of  inni. 
It  is  (lillieult  lo  convin(;e  the  consumers  in  tlie  districts 
sup|)lied  from  these  in(le|)endent  wells  that  they  are  not 
heing  supplied  with  water  of  sujKjrior  quality  from  an 
entirely  dilferent  source  than  the  wat<!r  su])i)lied  to  parts 
of  the  city  served  from  the  old  well  system. 


ErecttJiomi  of  OM  Trs^ils  Brnd: 
>ver  CoHoFado  River 


^q: 


l)Y  J,   A.   Soiikwink" 


SyNOrSIS—Luiu/spaii  sicrl  anil  Inissrs  hitilt 
in  horizoiilal  position  irilh  mil  hin(/cs  in  jilarc, 
and  one  half-span  ovcrlappini/  the  other  at  cfntrr. 
Half-spans,  weighing  IftO  tons,  then  hoisted  into 
position  at  center  hinge  by  means  of  teinporanj 
central  tower  supported  on  pile  bents  and  con- 
structed front  material  later  used  in  briJije  floor 
si/steni. 

The  "Old  Trails"  arch  crosses  the  Colorado  Eiver  on 
the  route  of  the  national  "Old  Trails  Highway,"  at  a 
point  about  12  m.i.  below  the  town  of  Needles,  San  Ber- 
nardino Connty,  Calif.  The  bridge  consists  of  one  main 
span — a  three-hinged  arch,  of  length  592  ft.  c.  to  c.  of 
end  hinges  and  widtli  25  ft.  c.  to  c.  of  trusses — and  ap- 
proaches, each  consisting  of  two  56-ft.  plate  girders  sup- 
ported on  steel  towers.  The  main-span  floor  extends 
8  ft.  beyond  end  hinge  to  the  approach  girder.  Thus 
the  total  length  of  bridge  is  832  ft. 

Certain  unusual  features  in  the  design  were  made  the 
basis  by  the  contractors  for  a  rather  novel  method  of 
erection.  The  end  hinges  are  of  ordinary  pin  type. 
The  center  hinge  is  of  ball-and-socket  type,  with  spher- 
ical compression  bearing.  A  steel  casting  with  milled 
head  and  convex  spherical  bearing  surface  serves  as  the 
male  portion  of  the  center  hinge.  A  cast-steel  hood  with 
cylindrical  hole  or  pan,  to  receive  a  flat  cylindrical  nickel- 
steel  compression  piece,  one  face  of  which  is  a  concave 
spherical  surface  which  takes  thrust  from  the  male  half 


At  low  water  a  sand  I 
from  tiie  Arizona  side! 


tage  of  in  planning  the  erection 
liar  extended  out  into  the  river 
about  220  ft.,  from  which  |ioint  the  silty  temporary  bot- 
tom of  the  river  sloped  gradually  out  to  a  depth  of  about 
8  ft.  below  the  surface  of  the  water,  theoce  more  abruptly 
to  12  ft.,  and  thence  again  gradually  to  a  maximum 
of  30  ft.  below  the  surface  of  the  water,  about  G5  ft. 
from  tlu!  California  hinge. 

Soundings  taken  during  the  preliminary  survey  showed 
rock  to  slo])e  away  rapidly  on  each  side  of  the  river  to  a 
depth  of  over  80  ft.  below  low^  water.     The  filled  bottom 
of  the  river  showed  to  be  in  most  part  silt  and   very 
fine  sand.     Some  thin  gravel  strata  were  encountered  at 
depths  varying  from  30  to  50  ft.     At  a  depth  of  about    : 
42   ft.    one   gravel   stratum   was    reported   as   having   a  ^ 
thickness  of  1   to  2  ft.;  this  was  recommended  by  the  I 
writer  as  the  minimum  depth  for  support  of  the  erection  f 
falsework. 

The  engineer  of  the  Kansas  City  Structural  Steel  Co 
conceived  the  idea  of  driving  piles  out  into  the  river  as 
far  as  scour  of  current  would  allow  and  erecting  thi 
trusses  in  approximately  horizontal  position,  with  eni 
hinges  seated,  and  then  raising  them  into  position  by  a' 
central  temporary  tower  supported  on  pile  bents,  mate 
rial  from  the  bridge  floor  system  to  be  used  for  the  con^ 
struction  of  this  tower. 

In  accordance  with  this  scheme  the  main  abutments 
Avere  first  constructed,  the  end  hinges  set  in  place,  the 
trusses  on  the  Arizona  side  built  out  on  a  sand  bar  from 
that  side,  and  continued  to  the  center  hinge  on  piling 
driven  in  shallow  water  to  a   distance  of  about  70  ft;, 


M'hile  the  other  face  distributes  the  stress  to  the  hood,  -    -      -    -_    -    -_  ..   _ 

constitutes  the  female  portion  of  main  center  hinge.    Ad-      beyond  the  end  of  the  sand  bar.     The   California  ena 
justment  is   provided  in   the   shape  of  cylindrical   steel     hinges  were  then  set  in  place,  and  piling  was  driven  from 


shims  of  varying  thickness,  to  be  inserted  in  the  pan 
of  the  hood,  back  of  the  nickel-steel  compression  piece. 

Four  auxiliary  leaf  hinges  are  provided,  each  con- 
sisting of  four  31/^xG-in.  angles  riveted  to  the  sides  of 
upper  and  lower  chord,  with  G-in.  legs  horizontal,  and 
spaced  to  allow  the  insertion  of  a  6xi/^-in.  steel  plate 
which  was  inserted  after  the  trusses  were  in  place.  These 
plates  form  leaf  hinges  flexible  under  rise  and  fall  of 
arch,  as  caused  by  temperature  changes,  but  acting  as 
a  tensile  member  against  any  tendency  to  separation  at 
the  leeward  hinge  under  wind  pressure. 

Both  the  peculiar  type  of  center  hinge  and  the  un- 
usual natural  features  of  the  crossing  were  taken  advan- 


•Designing:  Engineer,  "Old  Trails  Bridge,"  member  of  Sour- 
wine  &  Malioney,  Consulting  Engineers,  San  Bernardino,  Calif. 


the  Arizona  bank  to  within  approximately  60  ft.  of  the 
California  hinges.  The  trusses  on  the  California  side 
were  cantilevered  out  across  the  gap  and  tlien  built  up 
on  the  piling.  Near  the  center  hinge  the  two  halves 
of  the  bridge  overlapped,  the  California  half  lying  on 
top  of  the  Arizona  trusses  previously  constructed,  as 
shown  in  Fig.  3. 

Vertical  and  diagonal  members  were  riveted  in  j^Iace 
and  all  chord  joints  riveted  up.  The  lateral  struts  and 
lateral  diagonal  rods  were  bolted  loosely  in  position,  so 
as  to  allow  of  some  .slight  movement  between  the  trusses 
during  erection.  Sufficient  lateral  bracing  near  the  cen- 
ter hinge  was  left  out  to  allow  the  half-spans  to  clear 
the  erection  tower,  which  was  built  in  the  clear  width 
between  trusses,  as  shown  in  the  view  in  Fig.  4. 
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KT.    IIKTWEION    KND    JiliNOlOS 


The  erection  tower  was  built  up  almost  entire!}-  of 
incmbers  taken  from  the  bridge  floor  system.  The  col- 
'iiuns  were  framed  in  the  shop  to  the  lengths  desired 
lor  the  tower  and  cut  afterward  to  the  lengths  desired 
lor  use  in  the  bridge. 

The  foundation  consisted  of  36  piles  (9  at  each  corner) 
liiven  to  an  average  penetration  of  42  ft.  and  cut  off 
■-*  ft.  above  low  water.  This  piling  was  capped  with 
lir  timbers;  bridge  floor  stringers  consisting  of  12-in. 
I-beams  were  laid  transversely  across  these  timbers  to  aid 
in  distributing  the  load  on  the  piling,  and  21-in.  I- 
lii'ums,  later  used  as  bridge  floor-l)eams,  were  laid  trans- 
\ersely  across  the  top  of  the  distriliuting  beams,  to  serve 
as  supports  to  which  were  bolted  the  columns  of  the 
tiiwer.  The  columns  were  constructed  from  sections  of 
Hie  wind  chord  of  the  bridge.  The  horizontal  bracing 
iif  the  tower  consisted  of  24-in.  I-beams  longitudinally 
and  12-in.  I-beams  transversely,  the  sway  bracing  of 
~ ingle  3i/ox3i/2-in.  angles  with  special  bent-plate  counec- 
ti(ins.     Bolted  connections  were  used  throughout. 

Three  20-in.  65-lb.  I-beams  were  used  on  each  side  of 
I  he  tower  parallel  to  the  bridge  for  loading  beams.  Each 
set  of  these  beams  rested  on  special  cap  plates  on  the 
rulumns,  the  beams  of  each  set  being  bolted  together 
\rith  8-in.  channel  separators.     The   raising  beams,  laid 


__^ ^ ^_^Z?f5iaggferfcf 


■^0^^^'- 


AUXILIARY  LEAF  HIN6E 

CENTER  HINOE  CASTINGS 

PIG.    2.     CENTER-HINGE   CASTINGS  AND   AUXILIARY   LEAF   HINGE 

Itransversely  across  the  top  of  the  loading  beams,  con- 
pisted  of  four  24-in.  80-lb.  I-beams,  one  pair  on  each 
lend  of  the  tower,  each  pair  spaced  4i^  ft.  and  bolted 
Itogether  with  four  12-in.  channel  diaphragms.  On  top 
ijf  the  raising  beams  was  placed  a  special  connection  for 
Jie  top  load  block,  two  short  lengths  of  15-in.  channel 
Inveted  together,  with  2'^-in.  separators  between  them. 


These  channels  were  piaceil  2  ft.  9  in.  on  centers  on 
each  end  of  the  raising  beams,  and  fastened  to  the  latter 
with  %-in.  machine  bolts.  The  connection  for  each  load 
block  was  two  4-in.  pins  through  the  webs  of  the  15-in. 
channels. 

The  two  halves  of  the  arch  were  hoisted  successively, 
the  California  half  first.  Two  sets  of  load  blocks  and 
cables  and  two  30-hp.  hoisting  engines  were  used — one 
for  each  truss  of  a  half-span.  A  separate  connection  was 
made  for  the  upstream  and  downstream  trusses,  which 
were  hoisted  independently  and  kept  even  by  regulating 
the  relative  speed  of  the  two  hoisting  engines.  The  load 
line,  %-in.  wire  rope,  was  reeved  through  the  blocks  so 
Ihat  both  ends  came  out  on  the  same  side  of  the  top 
block.  These  ends  were  brought  to  the  foot  of  the  tower 
and  passed  through  gate  blocks  lashed  to  the  piling,  the 
two  ends  of  each  cable  being  then  run  out  horizontally 
and  attached  to  separate  drums  of  the  hoisting  engine. 
The  use  of  two  drums  on  each  hoisting  engine  made  pos- 
sible considerable  economy  in  size  of  hoisting  engines 
used,  the  load  being  hoisted  about  halfway  on  one  drum 
and  dogged,  and  the  other  drum  then  used  to  raise  the 
load  to  the  desired  height. 

Two  sets  of  four  214-in.  bolts  20  ft.  long,  with  threaded 
length  of  G  ft.  on  each  end,  were  also  suspended  from 
the  channels  used  to  support  the  load 
blocks,  at  the  two  corners  of  the 
tower  nearest  the  California  shore,  for 
use  as  slings  for  supporting  the  end 
of  the  California  trusses  after  raising. 
By  the  use  of  these  bolt  slings,  the 
necessity  of  two  e.xtra  sets  of  blocks 
was  avoided,  the  Arizona  half-span 
being  raised  with  the  two  sets  of  blocks 
while  the  California  trusses  were  in 
the  slings. 

Owing    to   the    unusual    method    of 
truss  erection  and  the  lack  of  precedent 
for   any   work   of   similar    magnitude, 
and  also  to  the  well-known  undepend- 
able   character    and    shifty    nature   of 
the   Colorado  River  bottom  and   some 
consequent  degree  of  uncertainty  with  regard  to  the  sta- 
bility of  the  tower  foundation,  it  was  thought  best  to 
exercise    unusual    caution    in    the   work   of    raising   the 
trusses.     After  all  connections  were  completed  ready  for 
raising,  the  load   block  connections  were  made  for  the 
California  trusses  and  the  center-hinge  end  was  raised 
about  2  ft.  clear  of  its  ground  supports — the  span  then 
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FIG.    3.    THE   HALF-ARCHES    OP    TRAILS   BRIDGE   ON 
FALSEWORK  BEFORE   RAISING 

hanging  with  ono  ])oiiit  of  support  at  the  ciul  hinge  and 
the  other  at  tlie  pin  connection,  transferred  by  load 
blocks  to  the  erection  tower.  As  a  preliminary  test  of 
the  erection-tower  foundations,  the  California  trusses 
were  left  suspended  over  niglit  in  the  position  described. 
Observations  of  tlie  base  of  tower  showed  a  maximum 
shift  of  position  of  only  0.01  ft.  elevation,  at  one  comer 
of  tower,  during  this  16-hr.  suspension.  This  test  was 
felt  to  be  satisfactoiy  evidence  of  the  stability  of  tower 
foundations,  and  the  work  of  erection  was  continued. 

The  California  truss  was  raised  first  and .  was  eased 
into  the  slings,  with  center-hinge  end  in  position  slightly 
above  that  previously  determined  by  calculation  as  the 
proper  height,  to  allow  for  clearance  required  in  raising 
the  other  half-span.  The  load  blocks  were  then  shifted 
to  the  other  side  of  the  tower  and  used  to  raise  the  Ari- 
zona half-span.  The  actual  raising  time  for  the  first 
half-span  was  20  min.,  the  elapsed  time  45  min.  The 
actual  raising  time  for  the  second  half  was  17  min., 
the  elapsed  time  32  min.  About  six  hours  was  required 
for  easing  the  first  half  into  the  slings  and  transferring 
connections  to  the  other  half-span.  The  entire  work 
of  raising  trusses  was  done  in  one  day. 

It  had  been  hoped  to  complete  the  truss  erection  in 
one  day,  by  easing  away  the  trusses  till  the  center  hinge 
came  into  bearing,  but  several  unexpected  delays  made 
this  impossible,  and  the  two  half-spans  were  accordingly 
left  standing  over  night,  with  the  California  trusses  in 
the  slings  and  the  Arizona  trusses  suspended  by  the  load 
blocks. 

On  the  following  day  the  center-hinge  ends  of  the  two 
half-spans  were  lowered  alternately,  using  the  blocks  and 
lines  for  the  one  half-span  and  the  slings  for  the  other, 
until  the  center  hinge  came  into  proper  bearing.  Tlio 
total  time  of  lowering  into  position  was  about  six  hoiirs. 
Cables  and  slings  were  then  slacked  off  and  the  trusses 
allowed  to  assume  their  own  full  weight.  The  center 
plates  of  the  auxiliary  leaf  hinge  were  riveted  in  place, 
and  work  was  started  on  dismantling  of  the  erection 
tower  and  construction  of  the  bridge  floor. 


(Credit  must  1)0  given  the  bridge  (■oni|)aiiy  for  uinis- 
iial  care  and  good  workmansliij)  in  l)olb  fal)ricalion  and 
erection  of  the;  trusH  inemhcrs.  .Measurements  were  made 
under  tlie  writer's  supervision  immediately  after  the 
trusses  iiad  been  lowered  into  liiuU  jjosition  and  while 
lliey  were  under  initial  load  (their  own  dead  weight  only) 
to  determine  how  accurately  tiie  center  hinge  had  come 
In  position.  The  steel  t(!mperature  was  taken  carefully 
ami  the  measureiiients  reduced  to  the  design  temperature 
"\'  IH)"  I'\  'i'lio  result  sliowed  the  center  hinge  of  the 
iipstreaiu  truss  to  be  O.Of)  ft.  high  and  the  center  hinge 
of  the  downstream  tru.ss  0.03  ft.  Iiigh,  or  an  average  of 
0.01  ft.  high  for  both  trusses  at  the  center  hinge.  As 
(o  position,  the  trusses  were  found  to  be  a])proximati'ly 
%  in.  upstream  at  center — about  what  was  to  be  ex- 
pected from  the  slight  difference  in  height  at  upstream 
and  downstream  hinges. 

The  ratio  between  increment  of  vertical  ordinate  at 
center,  for  small  rise  or  fall  at  center  hinge,  and  the 
corresponding  increment  of  long  chord  of  half-span,  for 
arch  of  592-ft.  span  and  100-ft.  rise,  is  3.24  to  1.  Using 
the  maximum  error  in  height  of  center  hinge  of  0.05 
ft.,  as  found,  the  long  chord  of  the  half-span  Avould  ap- 
pear to  check  within  ^V  in.  of  the  design  length.  This 
is  a  most  unusTial  fabrication  record  for  such  a  length 
of  span. 

Observation  of  the  behavior  of  the  tower  during  the 
erection  of  the  trusses,  made  by  transit  from  a  point 
200  ft.  upstream  on  a  line  nearly  at  right  angles  to 
bridge,  showed  a  maximum  variation  of  top  of  towci 
from  true  vertical  to  be  about  3  in.  The  greatest  move- 
ment occurred  when  the  California  truss  was  resting  in 
the  slings  and  the  Arizona  truss  was  between  one-half 
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FIG.    4. 


CALIFORNIA   HALF   OF  ARCH   SUSPENDED  IN 
STIRRUPS  AT   TRAILS   BRIDGE 
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and  two-thirds  of  tlie  way  up.  At  this  period  tliere  was 
a  definite  uplift  observable  in  the  columns  on  the  Arizona 
side  of  the  tower,  and  it  was  thought  necessary,  as  a 
precaution,  to  tic  down  the  Arizona  legs  of  tower.  This 
done,  the  raising  of  the  truss  proceeded,  and  as  it  rose 
higher  and  the  direction  of  pull  due  to  load  again  ap- 
proached the  vertical,  the  deflection  of  the  top  of  the 
tower  grew  less.  When  the  second  truss  had  been  raised 
to  the  proper  height,  the  tower  had  again  assumed  its 
correct  vertical  position. 

Some  bending  and  snap])ing  due  to  reversal  of  stress 
was    noticeable    in     the    long    diagonals    on    the    sides 


■57'' 


FIG.   5.     SKETCH  OF   ERECTION  TOWER 

Steel   shown   in   solid   lines  was   part   of  bridge   floor   fr.aniing. 
Steel  shown  dotted  fabricated  for  tower  alone 

of  the  tower  during  the  raising,  and  there  is  no  doubt 
in  the  mind  of  the  writer  tluit  stronger  and  heavier 
diagonals  should  have  been  provided  for  proper  factor 
of  safety  in  erection  design.  An  additional  factor  of 
safety  could  also  have  been  provided  by  increasing  the 
length  of  the  tower  parallel  to  the  bridge.  It  should 
be  borue  in  mind,  however,  that  the  intent  of  the  bridge 
company  was  to  build  the  tower  entirely  from  material 
already  on  the  ground  for  use  in  the  bridge,  and  that 
the  tower  actually  was  so  built  with  the  exception  of 
some  splices  of  the  diagonals,  the  short  loading  beams 
and  some  minor  items  in  the  way  of  connections. 

Taking  together  the  bold  erection  method,  the  accur- 
acy of  fabrication  and  the  erection  without  accident,  the 
work  deserves  unusual  mention. 


The  l>ri(lge  was  built  by  the  Kansas  City  Structural 
Steel  Co.,  under  Thomas  ^IcCurnin,  Construction  Super- 
intendent. The  contract  was  let  through  the  United 
States  Commissioner  of  Indian  Affairs,  June  30,  191'), 
and  the  structure  was  finally  accepted  Feb.  20,  IDKi. 
Design  and  superintendence  were  by  the  writer.  J.  1*. 
Kemmerer  acted  as  the  writer's  personal  representative 
on  the  ground  during  construction  and  fulfilled  the 
joint  duties  of  inspector  and  construction  engineer.  The 
details  of  erection  were  worked  out  by  A.  M.  Meyers, 
Architectural  Engineer,  Kansas  City  Structural  Steel 
Co.  The  total  contract  price,  excluding  end  wing  walls, 
which  were  built  by  the  respective  counties  on  each  side 
of  the  river,  was  $75,448.  This  amount  does  not  in- 
clude either  cost  of  design  or  supervision  of  construction. 

m. 
ft®  IEim^Eira©©2's 

Construction  of  Excavating  Contracts — (Massachu- 
setts). A  contract  requiring  the  contractor  to  ex- 
cavate all  "soil,  earth  and  stones"  does  not  oblige  him  to 
excavate  a  ledge  of  rock  not  known  to  him  at  the  time 
he  signed  the  contract.  Where  a  contractor  does  work 
not  within  the  scope  of  his  contract,  and  the  owner  knows 
that  the  work  is  being  done,  assents  thereto,  and  receives 
the  benefits,  although  erroneously  believing  the  work  is 
covered  by  the  contract,  a  court  is  warranted  in  finding 
that  the  contractor  is  entitled  to  recover  for  the  work. 
(Howard  vs.  Howard,  112  N.  E.  233.) 

Construction  Company  Entitled  to  Lien — (Illinois). 
Under  Illinois  law  relating  to  public  improvements,  it 
is  not  necessary  that  material  furnished  shall  be  entirely 
used  in  a  public  improvement  to  establish  a  lien  against 
the  money  in  the  hands  of  a  city  due  a  construction  com- 
pany. The  lien  runs,  not  against  the  property  or  im- 
provement, but  against  the  fund  in  the  hands  of  the  city. 
The  court  in  Alexander  vs.  City  held  that  the  construc- 
tion company  could  recover  for  materials  furnished  a  city 
though  some  of  such  material  was  not  used  on  city  work. 
(Alexander  Co.  vs.  City  ,  111  N.  E.  1017.) 

Cannot  Recover  Cost  of  Making  Tests — (New  York). 
Where  a  contract  for  the  equipping  of  a  pier  with  machin- 
ery provided  that,  when  the  equipment  was  sufficiently 
completed  to  require  the  operation  of  the  electric  gen- 
erating plant,  the  contractor  should  furnish  a  competent 
crew  to  operate  the  plant  for  a  period  of  six  days  during 
which  time  proper  tests  should  be  made,  the  contractor 
could  not  recover  from  the  city  for  coal  and  labor  used 
in  operating  the  plant  to  make  the  tests.  (N.  E.  Const. 
Co.  vs.  City  of  New  York,  112  N.  E.  53.) 

Surety  Company  Held  Liable — (Kansas).  Failure  to 
com])ly  with  a  provision  in  an  indemnity  bond  issued  by 
a  surety  company,  which  required  the  obligee  to  give 
written  notice  of  the  default  within  10  days  after  learn- 
ing of  the  fact,  is  no  defense  to  an  action  on  the  bond, 
where  it  is  neither  claimed  nor  proved  that  the  company 
suffered  any  loss  or  damage  from  the  failure  to  give 
notice.  Here  a  company  failed  to  perform  its  construc- 
tion contract.  The  plaintiff  failed  to  notify  the  surety 
company  of  this  within  the  stated  10  days  and  the  surety 
<om])any  claimed  a  di.«charge  from  liability  on  the  bond. 
The  Kansas  Supreme  Court  held  the  surety  company  not 
discharged  from  liability.  (]\IcClure  vs.  Freeborn  Engi- 
neering Const.  Co.,  15G"Pac.  692.) 
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Waterproofinf^  a  Concrete  Tank 
viritH  tl^e  Ceiment  Gun 

\\\    N.    I-'.   A  MiiriisKN* 

'I'lic  writer  has  jiisl  siicccssriiUv  comiilclcd  tlic  watcr- 
prodlin^i:  of  a  i-ciiiroi'ccd-coiici'ctc  tank  i  ■")  It.  in  (lianiclcr 
and  ;Ul  ft.  iiiuh.  wliiih  in  cuninion  witli  nianv  other  >inii- 
hir  strnetui'es  has  shown  derided  leakaj;o  since  its  eon- 
stnutioii  al)out  nine  vears  aj;'o.  Two  <lil1'erenl  water- 
prii(ilin,ii'  materials  liad  Keen  nsed  on  tiie  inside  and  ntt'iiy 
laiK'd  to  ohtain  I'esults.  'Idu'V  consisted  of  tw'o  layers 
of  some  kind  of  \\ate;-|iroolin,L:-  cm  the  inside  of  the  lank, 
each  hiyer  about  1 '/o  i'l-  thick,  .\fter  each  a|)])lication  the 
lank  was  tilled  and  stood  for  a  year  oi'  more.  The  leak- 
age, instead  of  diminishing,  seemed  to  increase,  and  wIieTi 
the  writer  first  saw  the  tank,  water  was  pouring  ont  in 
streams  away  from  the  walls. 

After  this  sad  e\|H'ricnce  liie  owneis  called  on  the 
writer  to  specify  a  watcrprooling  and  repair  the  tank  so  as 


DIGGIXG    THE    BAD   CONCRETE    OUT   OF   A   CRACK   IN 
WATER    T.\NK 


to  put  it  in  good  condition.  It  was  deteriorating  very 
fast  and  would  not  have  stood  many  more  years  Ijefore  it 
would  have  heen  beyond  repair.  The  original  thickness  of 
the  walls  was  1?  in. 

The  tank  was  emi)tied,  thoroughly  cleaned  and  dried 
with  charcoal  salamanders.  The  interior  surface  of  the 
\vail  was  then  coated  with  a  hot  elastic  asphalt  on  which 
a  three-ply  felt  was  apjilied  with  asphalt  mopped  between 
layers,  and  the  whole  surface  was  mopped  with  a  last  coat 
of  asphalt.  A  curtain  of  wire  mesh  was  then  hung  from 
the  top  of  the  wall  to  the  bottom,  covering  the  asphalt,  and 
the  surface  was  coated  with  1  in.  to  U/i  in.  of  gunite — 
that  is,  concrete  shot  on  with  a  cement  gun — as  protection 
for  the  felt  and  asphalt.  This  waterproofing  extended 
about  10  ft.  onto  the  floor  of  the  tank,  which  was  also 
coated  with  gunite.  but  without  reinforcement.  The  tank 
was  filled  and  found  to  be  water-tight. 


The  ontsidi'  of  tile  lank  diil  not,  ha\i'  a  iiad  appearance!; 
there  were  some  cracks  along  the  lield  joints,  bnt  there!  was 
no  flaking  of  the  concrete  or  much  indication  of  bad  con- 
crete. It  was  decided,  liowever.  to  clean  out  theK(!  joints 
and  lill  in  with  gunite,  as  there  seenieil  to  he  pockets  that 
might  hold  the  walei'  after  it  rainei 
|)ni'|)ose  a  small  air-di'ill,  and  in  oni' 


mm 


I    the    intci'loi 
■\lerior  shell 


We   nsed   for  this 

t  allemj)t  to  open 

concrete    like?   a 

f  about  I   in.  to 


a  joint  or  seam  we 
|)ocket  full  of  sand. 
1 'A  in.  seemed  to  he  linn  and  hard  and  composed  of  a 
rich  mixture  n\'  sand  and  eeinenl,  hut  i'l  several  places  the 
cliisel  went  in  with  one  stroke  of  the  hammer  up  to  its 
length,  which  was  about  H  in.  In  .-ome  places  we  had  to 
go  through  the  whole  thickness  of  1<J  in.  until  we  struck 
the  waterijroofing,  which  also  seemed  to  l)e  hard  and 
linn,  .\fter  all  seams  were  chiseled  and  all  loose  material 
removed,  we  refilled  with  gunite  and  the  tank  was  left 
as  good  as  new — in  fact,  far  better  than  when  it  was  built. 
Another  important  fact  that  came  to  the  writer's  notice, 
not  only  on  this  tank  hut  on  others,  was  the  concrete 
around  the  reinforcement  bars.  He  has  maintained  for 
many  years  that  square  bars  over  1  in.  thick  should  not  he 
used  in  walls  less  than  12  in.  thick.  In  this  particular 
tank  and  others  the  writer  found  that  the  larger  bars 
were  not  surrounded  with  concrete  and  found  underneath 
the  bars  pockets  in  which,  in  some  places,  he  could  insert 
a  %-in.  rod  and  run  a  wire  along  the  rod  for  a  distance  up 
to  1  ft.  These  pockets  evidently  collect  water,  and  those 
nearest  to  the  outside  face  freeze  and  expand  to  such  an 
extent  that  the  concrete  finallv  breaks. 


•The  Ambursen  Co..   12  West  St.,  Boston.  Mass. 


The  recent  successful  laying  of  tw'o  10-in.  gas  mains 
under  the  Brazos  Kiver  at  A\'aco,  Tex.,  is  of  unusual 
interest  because  of  the  long  lengths  of  welded  pipe  that 
were  dropi>ed  into  place,  because  of  the  depth  of  sub- 
aqueous trench  required  to  eliminate  washing  out  of  the 
liiu^s,  and  because  of  precautions  necessary  to  prevent 
rapid  rises  of  the  river  from  wrecking  the  work  while 
umler  way.  Twelve  electric  cables  were  laid  in  the  same 
trench   as  the  pipe. 

The  river  bottom  was  found  to  consist  of  rock  under  ; 
8  to  10  ft.  of  coarse  sand  and  gravel,  and  over  the  latter 
about  18  ft.  of  alternate  layers  of  quicksand,  clay  and  ^ 
fine  sharp  sand.  The  trench  was  therefore  carried  down 
to  gravel  clear  across  the  river.  Substantial  falsework 
was  erected  to  carry  a  traveling  combined  piledriver  and 
derrick.  Walcefield  sheetpiling  was  driven  on  the  up- 
stream side  of  the  trench  and  braced  to  the  falsework. 

The  20-ft.  lengths  of  pipe  (%-in.  wall  and  10-in. 
diameter)  were  welded  up  into  100-ft.  lengths  in  the 
approach  ditch  on  the  west  side  of  the  river,  and  at  about 
the  level  of  the  top  of  the  falsework.  This  was  done 
with  oxyacetvlene  torches,  the  gas  supplies  coming  from 
portable  cylinders  ("Prest-0-Lite"  dissolved-acetylene 
system)    moved  from  point  to  point  as  needed.     Smce 
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Pins.    I    TO   3.      PUTTING   A    10-IN.   GAS  MAIN   UNDER   THE   BRAZOS   RIVER   AT   WACO,   TEX. 

Fig.   1 — General   view   of  falsework  and   suspended   main.     Fig.  2 — Finishing  drip  pocket  at  shore  end  of  first  line;  pipe  ready 

to    drop.       Fig.     3 — Welded    pipe    floating 


beveled-end  pipe  had  not  been  ordered,  a  butt-weld  was 
necessary,  the  pipes  being  set  %-in.  apart  and  the  space 
filled  with  Norway  iron.  About  45  niin.  was  required 
for  each  joint,  compared  with  30  niin.  lor  work  where 
beveled  ends  have  been  u.sed.  The  joints  were  first  tested 
by  bending,  placing  a  block  nndeineath  and  a  man  on 
each  end;  then  the  pipes  were  put  under  90-lb.  pressure. 

After  the  100-ft.  lengths  of  the  subaqueous  section 
(550  ft.  in  all)  of  the  first  line  were  completed,  they 
were  pulled  out  over  the  river  on  the  falsework  for  the 
final  welds,  which  were  ru.shed  through.  The  welder  was 
followed  by  a  man  coating  the  pi])e  witii  asphalt.  Then 
burlap  strips  were  wound  on  and  coated  with  asphalt. 
A  final  layer  of  burlap  and  coat  of  asphalt  were  added. 

Cast-iron  drip  pockets  were  ordered,  but  on  receipt 
proved  to  be  porous,  so  that  new  pockets  were  made 
of  boiler-plate  sheets  welded  up  on  the  spot  by  the 
oxyacetylene  equipment.  The  pockets  were  24  in.  in 
diameter  and  51/2  ft-  high. 

The  line  was  lowered  by  block  and  tackle  until  it 
floated  on  the  water  inside  the  falsework.  Then  the  pipe 
was  loaded  with  115  lb.  of  steel  sheetpiling  on  each  20-ft. 
section  to  sink  it  into  place.  This  entire  procedure  was 
repeated  for  the  second  main,  and  the  electric  cables  were 
pulled  across. 

The  total  cost  of  the  welding  for  this  job  is  estimated 
at  $650,  including  the  services  of  one  skilled  welder  for 
the  equivalent  of  38  days  at  $5.60  per  day,  the  man's 
expenses,  3,600  cu.ft.  of  oxygen  and  3,400  cu.ft.  of 
acetylene — both  at  2c.  per  cu.ft.  The  work  was  done 
under  contract  by  the  Phcenix  Construction  Co.,  of 
New  York  City,  B.  Diem,  engineer  in  charge. 

The  masonry  bridge  abutment  shown  in  the  accom- 
panying view  is  on  the  Rock  Island  Lines  at  Newton, 
Iowa,  the  plate-girder  bridge  carrying  the  tracks  over 
the  main  road  approaching  the  station.  The  abutmeni 
is  of  stone  masonry,  of  U-shape,  and  is  cracked  in  both 
the  main  wall  and  the  wing  wall,  the  cracks  being  in 
line  with  the  backs  of  tlie  walls.  The  widest  crack  is 
in  the  main  wall. 


This  is  one  of  a  nufnber  of  similar  abutments  built 
30  or  more  years  ago.  Several  of  these  have  cracked 
in  the  same  way,  though  as  a  rule  only  one  crack  occurs 
(either  in  the  main  wall  or  wing  wall),  this  being  al- 
ways in  line  with  the  back  of  the  other  wall. 


MASONRY  BRIDGE  ABUTMENT  CRACKED  THROUGH 
MAIN  WALL  AND  WING  WALL 
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IHIow  To  Store  Cement 


I'.v  .s.  1'.  r>.\iiii)* 

It  is  soiiu'liiiu's  thought  lliat  only  one  thing  is  necos- 
.suv  for  till'  .sal'i'  and  cH'cctivc  stonij^o  of  cfint'nt — ii 
ti;;ii(  roof.  Many  yi-ars'  i-xiu'rit'ncc  has  convinced  the 
writer  that  watei-tif^dit  storage  is  not  cnon},'h,  and  h<!  has 
foinmlatcd   tlie   follo\vin<r  principU's  for  ccnient   stora^'c: 

1.  Cenicnt  will  retain  its  stren^itli  for  iin  indefinite 
period  when  ^tdicd  m  air-tijiht  containers. 

2.  Cement  u:ll  lie  injured  h'ss  hy  slorini;-  in  papiT 
sacks   than    m   cloth   sacks,  everythinfj   else   beinji   c(|iial. 

;}.  Cenicnt  in  any  kind  of  conunercial  ])ackages  will 
lie  injnred  least  while  in  storage  if  the  packages  are  piled 
as  doselv  together  as  possible.  In  other  words,  the  ont- 
side  surface  of  the  pile  of  sacks  should  he  the  smallest 
amount  possible. 

I.  Piles  of  cement  sacks  should  be  covered  with  a 
taiiianlin  to  prevent  as  far  as  possible  the  circulation  of 
air  through  the  ])ile. 

Note  the  word  •■tarpaulin'";  an  ordinary  canvas  cover 
is  not  a  tarpa\ilin,  but  a  paulin.  Five  parts  coal  tar, 
one  part  gasoline  and  one  part  good  japan  drier  make 
a  water-tight  black  coating  for  canvas. 

Surface  condensation  often  takes  place  on  a  stored 
sack  of  cement.  The  moisture  is  carried  into  the 
cement  to  its  very  great  injury  as  well  as  the  practical 
destruction  of  the  sack.  The  destruction  of  the  sack 
may  not  be  evidenced  at  once;  but  it  may  be  returned 
to  the  mill  and  refilled  and  sent  to  some  other  job, 
where  it  bursts  and  is  paid  for  by  a  person  who  was 
in   no  way   responsible  for  its  condition. 

There  is  a  saying  among  cement  men  that  if  you 
turn  your  cement — that  is,  move  it  from  one  pile  to 
another— once  a  month,  it  will  not  be  injured  by  an 
indefinite  period  of  storage.  This  is  not  the  case;  pile 
it  closely  and  cover  it  as  nearly  air-tight  as  possible 
and  you  will  have  very  little  caked  cement.  If  the 
cement  is  caked  it  is  better  to  let  it  alone  imtil  you 
are  ready  to  use  it  rather  than  break  the  cake,  thus 
presenting  fresh  cement  to  the  action  of  the  air. 

StiflIb)^qj^©o^s°TtmimiaeI  ]R.®c@s°<S 

Rapid  advance  was  made  in  driving  the  Dorchester 
rapid-transit  tunnels  under  Fort  Point  Channel,  Boston, 
j\Iass.  The  best  month's  run  in  one  tube  was  375  ft.  of 
completed  tunnel.  A.  A.  Cahill  discusses  the  progress 
of  this  contract  in  the  :\Iay  Journal  of  the  Boston  Society 
of  Civil  Engineers.  The  axerage  run  for  the  best  three 
months  was  325  ft.  per  month,  a  large  portion  of  this 
being  in  hardpan.  ]\Ir.  Cahill  claims  that  this  estab- 
lishes a  record  for  subaqueous  tunnel  driving.  All  spoil 
had  to  be  brought  through  the  shield  and  out  of  the 
locks. 

No  provisions  were  made  for  cooling  the  air  when  the 
air  pressure  was  first  placed  on  the  tunnels,  which  was 
early  in  June,  1915.  Shortly  afterward,  however,  after- 
coolers  were  installed.  The  design  chosen  was  3  ft.  in 
diameter  by  12  ft.  long,  with  about  one  hundred  and 
twenty  iy2-in.  brass  tubes,  through  which  harbor  water 
was  pumped.  Air  from  the  compressor  passes  into  the 
after-cooler,  where  it  is  cooled,  expanded  and  then  car- 
ried on  to  the  heading  through  an  8-in.  steel  pipe. 

•Engineer  and  Contractor.  315  Ninth  Ave.,  Columbus,  Ohio.  FIG.    1. 


^sxpetnsion  Bec&riizTv^  for  Concrete 
Bridge  R.f&ilin^ 

In  ,some  of  tbc  n-inforccd-concrcte  liridgcH  recently 
built  by  the  City  of  St.  Louis,  .Mo.,  the  expansion  in 
tbc  railing  is  taken  care  of  by  the  special  joint  shown 
in  tbc  accompanying  drawing.  The  railing  is  of  rein- 
i'orced    c 'rete,    witli    loiigil  udiiially     reinforced    n|i|ier 


I 


^  fxp.  Joinf 


Vg"^g"A 


U,  ei'^e^  '  ZO  oz.  Shee^  Copper 


Sec.+ion  -ttirough  Upper  Trailing 


KXPANRION  BKARING  ON  BRIDGE  RAIMNG  FOR  ST.  LOIIS 
BRIDGES 

and  lower  rails  sjianning  between  jiosts  and  a  panel  witii 
close-spaced  openings.  At  the  expansion  joint  the  jiust 
is  split  vertically  and  the  bottom  of  the  movable  half  i> 
])rovided  with  a  curved  base  sheathed  with  copper,  wliii  h 
slides  on  a  base  plate  of  copper  embedded  in  the  sidcwalk 
slab.  The  design  was  made  by  C.  E.  Martin,  under  \j. 
R.  Bowen,  Bridge  Engineer. 


By  Livingstox  Leeds* 
In  staking  out  on  steep  slopes  a  curved  retaining  wall 
with  a  batter  on  the  face,  it  is  often  troublesome  to  secure 
good  alignment  for  the  top,  especially  when  the  founda- 
tion depths  vary  and  the  top  is  on  a  grade.     The  curves 

'       Assistant    Engineer,    New    York    State    Highway    Depart- 
ment, 321  St.  Nicholas  Ave.,  New  York  City. 
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FIC.S.    -1   AND   .1.      t'UHVKD    KKTAINING- W  Al.L,    WORK  ON   A    ROAD   IN   THE    HUDSON    HlCHl.ANDS 


OFFSETS  FOR  SHORT-RADIUS  CURVES,   10-FT.  CHORDS 

No.  of  R  =  80  Ft.   R  =  8.5  Ft.  R  =  90  Ft.  R  =  95  Ft.  R  =  100  Ft.  R  =  105  Ft.  R  =  110  Ft.  R  =  120  Ft. 

Chords  at    tc    at    to    at    tc    at    tc     at    tc     at     tc     at     tc     at     tc 

1  9  98  0  03  9.98  0  .59  9  98  0  .56  9  99  0  53  9  99  0  50   9  99  0  48   9  99  0.45   9  99  0  42 

2  19  80  2.49  19  83  2.34  19.85  2  22  19  86  2  10  19.88  1,99  19  89  1.90  19.90  1.81   19  91   1.66 

3  29  32  5.57  29  40  5  24  29  46  4  96  29  52  4.70  29  50  4  47  29  60  4  26  29.64  4  07  29  70  3  73 

4  38  38  9  81  38  56  9.25  38.71  8  75  38  85  8  30  38  96  7.90  39.05  7.53  39.14  7.20  39  27  6.61 

5  46  83  15  14  47  19  14.30  47  49  13  55  47  74  12  87  47.96  12.25  48.15  11.69  48.31  11.18  48  58  10  27 
0  54  56  21.49  55  17  20  33  55.68  19  29  56  11  18  34  56.49  17  48  56.81  16  69  57.09  15  97  57  55  14.70 

7  61  43  28.76  62  38  27.26  63.18  25.90  63  80  24  67  64.45  23  53  64.95  22  50  65.39  21  54  66  11  19  86 

8  67  35  36  82  68  73  34.99  69  90  33  30  70  91  31  77  71.76  30  35  72  50  29  05  73  15  27  85  74  22  25  71 

9  72  21  45.56  74.13  43  40  75.76  41.41  77  16  39  57  78.30  37.86  79.40  36  29  80  31  34  83  81,81  32.22 

10  75  94  54.84  78. .50  52,40  80  68  50  11  82  .56  47  99  84.18  46.00  85,58  44,16  86  81  42  43  88  84  39,34 

11  78  49  04.51  81  78  61  84  84  61  59  31  87  05  .56,93  89  15  54,67  90  98  52  57  92  59  50  59  95  24  47  01 

12      87.50  68  88  90  57  66  29  93  23  63  80  9555  61.47  97  60  59  25  100  99  55  20 

lU      89.30  78.72  93.08  75.96  96.38  73.29  99  26  70.75  1018168.32  106  04  63  83 

14        94.57  85.85  98.57  83.05  102.06  80  35  105  17  77  74  110  34  72  86 

15         107  67  87,42  113  89  82  21 


R  =  130  Ft. 

R  =140  Ft. 

R  =  150  Ft. 

at 

tc 

at 

tc 

at 

tc 

9  99 

0  38 

9  99 

0  36 

9  99 

0.33 

19  23 

1  54 

19  94 

1  43 

19  95 

1.33 

29  74 

3  45 

29 ,  78 

3  20 

29  81 

2  99 

39.38 

6,11 

39  47 

5.(>8 

39.54 

5.30 

48 ,  79 

9  .50 

48  95 

8  84 

49  09 

8  26 

57,91 

13  61 

.58  19 

12  67 

58  43 

11  84 

66  68 

18  40 

67  13 

17  15 

67  50 

16  04 

75  06 

23  86 

75  73 

22  25 

76.28 

20  84 

83  00 

29  95 

83  94 

27  96 

84.72 

26  21 

90  44 

36  62 

91  73 

34  23 

92.78 

32  12 

97 .  35 

43  85 

99  04 

41  05 

100  42 

38  57 

103  69 

51  58 

105  85 

48  37 

107 .  63 

45  8) 

109.41 

.59  79 

112  12 

56  16 

114.35 

52  91 

114  48 

68  40 

117  82 

(H  38 

120  57 

60  74 

118  88 

77  39 

122  92 

72,98 

126  25 

68  97 

are  best  laid  out  by  means  of  offsets. 
One  important  advantage  ol'  the 
method  in  sucli  rough  country  as 
shown  in  the  views  is  that  no  transit 
is  required. 

Tlie  retaining  walls  shown — on 
the  Nyack-Rockland  Lake  road  now 
indcr  construction  by  New  York  State — were  laid  out 
i\uickly  and  easily  by  measurements  from  an  off.set  line 
r.irricd  along  near  the  toe.  The  method  is  indicated  in 
L'ig.  1.  The  fieldbook  procedure  is  to  compute  elevations 
i)f  top  of  wall  at  the  required  stations  and  the  distances 
.17'  (Fig.  1)  from  toe  of  wall  to  vertical  line 
tlirough  top  of  wall,  for  the  height  of  wall  likely 
In  be  required.  As  soon  as  the  trench  has  been 
<;irried  to  proper  foundation  stratum,  the  elevation  of 
I  lie  bottom  of  trench  is  found  by  level,  and  tlie  lieight  of 
wall  is  obtained  by  subtracting  from  elevation  of  top  of 
wall.  The  distance  AT  is  then  read  from  the  table  of 
ihcse  distances  in  the  fieldbook,  and  the  distance  TL, 
uiving  location  of  toe  from  offset  line,  can  be  computed. 
riiis  gives  the  neces.sary  data  for  erecting  the  batter  boards 
with  the  required  slope. 

To  get  the  initial  distance  AL  on  curved  alignment, 
■  a  table  of  tangent  distances  and  offsets  will  be  found 
[useful.  The  table  given  herewith  covers  the  princii)al 
Irniige  of  radii  used  in  sharplv  curvini;-  road   alignment. 


®ia  IFotiaiadlmtlnoia  "Wells 

A  safety  device  or  grij)  for  the  hoists  used  extensively 
in  Chicago  for  sinking  foundation  shafts  or  wells  is 
shown  in  the  accompanying  illustration.  The  hoist  con- 
sists of  an  A-frame  or  tri])od  with  cross-timbers  carrying 
a  shaft  that  lias  at  one  end  a  winch  head  for  the  bucket 
rope  and  at  the  other  end  a  ;30-in.  grooved  sheave  for 
the  wire  driving  cable.  This  latter  is  an  endle.ss  calile 
and  serves  a  number  of  hoists  in  series.  Should  the 
cable  break  or  leave  the  slieave,  a  bucket  might  overhaul 
or  reverse  the  hoist  and  drop  uixm  the  men  in  the  shaft. 
The  safety  device  prevents  this   reverse  moxcinent. 

Between  the  timbers  of  the  head  frame  is  bolted  a  cast- 
ing A,  which  takes  the  place  of  the  usual  jjcjiarator  blocks ; 
and  within  this  runs  a  1  f-in.  grooved  sheave  or  brake 
wheel  li,  which  is  keyed  to  the  shaft.  The  casting  lias 
curved  slots  C,  which  are  eccentric  to  the  shaft.  In 
these  rest  the  ends  of  a  short  shaft  carrying  a  grip  or 
brake  shoe  D.  wliicli  engages  the  groove  of  the  sheave. 
When  the  sheave  is  running  in  its  normal  direction,  as 
shown  by  the  arrow,  it  tends  to  raise  the  shoe  and  thus 
keep  it  away  from  the  groove,  with  very  little  friction. 

If  the  driving  cable  breaks  or  comes  ofl"  tlie  30-in. 
wheel  and  the  bucket  in  the  well  starts  to  fall  by  over- 
hauling the  hoist,  the   friction    from   the   reversed   brake 
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hlicavc  /•'  I'diics  tlic  vliDc  iliiwiiwiinl.  Its  (((iiiliir  iiuivt'- 
liu'iit  tlic'ii  causes  il  til  jiiiii  this  slicavc  so  thai  Ihr  hnist 
shaft  caimut  rcNohc.  'I"i>l-  made  with  tlic  (lc\i(c  lia\c 
sliowii  tliat  a  l-iii.  ilnip  of  the  Imckft  is  siillirinil  to 
apply  the  ^lip  and  pi'cvcMl   fiirtlicr  iiiovciiiciit. 

Slicllhl    till'   lloistill^'  ^N-ip   lie  S(i   phlccil    tlnit    the   liiutiou 
i.s  in  the  rt'MTsi'  diri'dioii  fnuu  that   sh(i\\ii   li\    thi'  annw. 


I       JnWinctiMtattkwytcllmw 


AUTOMATIC    SAFKTY    DEVICE    FUU    FOLWl  )ATU>.N'    HCIl.ST.S 

llie  shoe  would  be  lifted  out  of  its  seat  and  fitted  to 
the  similar  curved  slots  at  the  other  end  of  the  casting. 
The  device  is  made  by  French  &  Allen,  manufacturers 
of  contractors'  equipment,  r)06  South  Canal  St.,  Chicago. 


LuirataiiEiKeer 


ic©  aia 


^'clas 


The  State  Engineer  of  Arizona  probably  has  the  most 
lassy"  drafting  room  to  be  found  in  the  public  service. 
A  soft  green  plush  carpet  to  tread  \ipon  and  oil  paintings 
to  delight  the  eye  are  a  few  of  the  auxiliaries.  This 
room,  shown  in  the  accompanying  illustration,  is  the 
august  senate  chamber  of  the  Arizona  legislature  in  the 
state  capitol  at  Phoenix. 


lMiitiiiiatel\,  tile  legislature  meets  only  hieiinall  v, .  so 
the  rooiu  has  to  he  vacated  by  the  Htate's  useful  ciu- 
ployees  only  oecaKioiiully.  The  Htat(!  engineer's  ollice 
proper  is  a  modest  room  adjoininj,  the  senate  chamber, 
hut  his  private  oilice  between  sessions  is  the  olliee  of 
the  president  of  the  senate  at  the  right-band  side  of 
the  rostrum.     The  Slate  Kiigineer  is  iiamar  Cobb. 

:*: 
Sana  FranacBSco 

The  city  engineer's  ofliees  of  San  Francisco,  now  f)re- 
-ided  over  by  M.  M.  O'Shauglmessy,  are  arranged  as 
>liown  by  the  accomy)anying  plan.  Like  the  other  ofliees 
in  the  new  city  hall,  these  are  equipped  with  the  most 
retcnt   type  of  devices  for  convenience  and   efficiency. 

Approaching  the  department  along  corridor  A,  the 
visitor  first  passes  through  an  outer  door  into  a  large 
iiulilie  vestibule.    At  one  side  is  the  information  counter, 
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"DRAFTING  ROOM"  OF  THE  STATE  ENGINEER  OF 
ARIZONA 


ARRANGEMENT    OF    CITY    ENGINEER'S    OFFICES,    NEW 
CITY    HALL.    SAN    FRANCISCO,    CALIF. 

served  by  a  chief  clerk  and  assistant :  on  the  other 
the  survey  counter,  where  the  engineer  of  stirveys  and 
his  assistants  transact  their  busiuess  with  the  public. 
The  pavement  engineer  and  his  assistants  are  accessible 
at  the  information  counter,  so  that  a  large  volume  of 
business  can  be  di.sposed  of  without  admitting  the  public 
past  the  entrance  vestibule.  Beyond  is  the  corridor 
leading  to  the  offices  of  the  various  department  heads  and 
the  city  engineer.  No  one  is  allowed  to  enter  this  corri- 
dor or  the  offices  adjacent  to  it  except  by  direction  of  the 
chief  clerk  or  his  assistant. 

A  dictograph  system  provides  for  direct  intercommuni- 
cation between  all  offices  of  the  department.  The  offices 
of  the  city  engineer,  first  and  second  assistants  are 
furnished  with  master  dictograph  stations  connected  with 
all  offices  and  drafting  rooms  of  the  engineering  depart- 
ment and  also  with  the  mayor,  city  attorney,  commis- 
sioners of  public  works,  accounting  department  and 
cashier. 
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For  measuriiifi'  tlio  water  used  at  tlio  |i()\ver  plant  of  tlio 
Minneapolis  (ieneral  Electric  Co.,  at  Minneapolis,  Minn., 
».  Kcnnicott  cycloidal-weir  meter  has  been  installed,  hav- 
ing a  capacity  of  1,5J00  gal.  (or  10,000  lb.)  per  niin. 
The  device  consists  of  a  steel  tank  divided  into  two  parts 
by  a  horizontal  partition.  The  water  is  delivered  to  the 
upper  compartment,  which  has  baflle  plates  to  check  ed- 
dying, and  a  float  to  operate  the  register  and  indicator. 

Upon  the  partition  are  four  weirs,  which  are  narrow 
upright  boxes,  having  one  side  shaped  to  a  cycloidal  curve 
and  with  the  slot  or  orifice  in  the  curved  face.  With 
this  arrangement  the  flow  of  water  through  the  weir  is 
directly  pro})ortioual  to  the  head  above  the  weir  at'  any 
stage  of  water  level  in  the  compartment.  The  meter  is 
reported  to  register  the  weight  of  water  within  11/2%  "^ 
the  exact  flow;  this  presumes  the  meter  to  be  adjusted 
to  the  actual  water  temperature. 

The  water  passing  through  the  curved  weir  slots  falls 
into  the  lower  or  storage  compartment.     An  indicator 
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CYCLOIDAL-WEIR    METER    OP    72,000    GAL.    PER 
HR.    CAPACITY 

shows  the  rate  of  flow,  and  a  register  shows  the  total 
amount  of  water  that  has  passed  through  the  meter.  A 
recording  gage  or  chart  may  also  be  applied.  This  wa- 
ter measuring  device  was  built  by  the  Kcnnicott  Co., 
Chicago  Heights,  111.,  which  owns  the  patents  on  the 
cycloidal  weir.  H.  M.  Byllcsby  &  Co.,  Chicago,  are 
consulting  engineers  for  the  power  plant. 


Bira  FeEasasyll'^airaasi 

Brick  roads  in  Westmoreland  County,  Penn.,  are  built 
as  shown  in  the  sketch.  Prior  to  May  11  cither  stone 
or  slag  was  specified  for  the  base,  but  since  that  date 
slag  alone  is  called  for.  The  slag  is  obtained  both  from 
the  Carnegie  Steel  plant  and  from  the  railroad. 

On  the  slag  base  rolled  to  a  thickness  of  (i  in.,  an 
inch  of  sand  is  placed.   On  this  are  laid  tiic  ijricks,  which 


4-' Brick 


CROSS-SECTION    OP  TYPICAL   BRICK    ROAD    fSLAG    BASE) 
BUILT   IN    WESTMORELAND    COUNTY,    PENN. 


are  bought  from  kilns  in  the  general  vicinity.  At  the 
present  time  five  sections  of  roads  are  imder  contract, 
aggregating  8.25  mi. 

Circensburg- — the  county  scat  of  Westmoreland — also 
is  building  some  brick  roads  of  this  familiar  construction. 
Before  rolling,  the  slag  is  12  in.  thick;  afterward  6 
in.  A  sand  cushion  2  in.  thick  is  specified,  but  rarely 
attained  in  practice,  the  object  being  merely  to  even 
the  slag  bed.  Last  season  Greensburg  paid  $1.34  per 
sq.yd.  (exclusive  of  excavation)  and  $0.44  for  the  ex- 
cavation,  which    is    done    Iiv   hand. 


A  Handy  Tocil  For  BlasterM  has  been  invented  but  not  pat- 
ented by  Carl  D.  Livingston  of  the  College  of  Agriculture  of 
the  University  of  Wisconsin.  It  is  a  combination  fuse  cutter, 
cap  crimper  and  fuse  slitter  all  in  one.  Many  serious  acci- 
dents have  happened  from  rough  or  flattened  fuse  ends,  which 
make  it  necessary  to  twist  the  fuse  into  the  cap  with  more  or 
less  force.  A  clean  cut,  square  cap  end  is  always  desirable, 
because  the  cai)  will  not  stand  careless  treatment  without 
danger  of  exploding.  The  new  tool  is  shaped  like  a  pair  of 
pruning  shears  and  has  an  adjustable  blade  which  can  be 
sharpened.  Firm,  smooth,  and  tight  connections  between  fuse 
and  cap  are  obtained  by  means  of  a  special  crimping  device, 
placed  directly  under  the  pin.  The  slitting  device  is  on  the 
end  of  the  cutting  blade. — "Wisconsin  News  Bulletin." 

ProtectInK  Auburn's  Water-Supply — In  making  daily  in- 
spections, during  the  year  191.5,  to  protect  the  purity  of  the 
water-supply  of  Auburn,  N,  Y.,  drawn  from  Lake  Owasco,  the 
inspectors  of  the  Auburn  Water  Department  traveled  4,070  mi. 
by  train,  2, .500  mi.  by  motorcycle,  500  mi.  by  horse  and  wagon, 
317  mi.  by  automobile  and  54  mi.  by  boat,  besides  walking 
2,633  mi. — which  doubtless  seemed  more  than  all  the  rest 
put  together.  By  means  of  this  total  of  over  10,000  mi.  of 
travel  27,535  inspections  were  made,  470  written  notices  for 
violation  of  rules  and  regulations  were  served,  and  several 
thousand  copies  of  the  water-supply  rules  were  distributed 
to  campers  and  owners  along  the  lake  shores.  All  this  work 
was  done  in  accordance  with  the  provisions  of  rules  and 
regulations  for  the  State  Department  of  Health  to  pro- 
tect the  water-supply  of  the  City  of  Auburn,  in  accordance 
with  Sec.  71  of  the  Public  Health  Law  of  New  York.  To  keep 
tab  on  the  character  of  the  water  coming  down  from  Lake 
Owasco  for  the  city,  637  bacteriological  examinations  were 
made.  Gas-producing  bacteria  were  found  in  88  of  the 
samples.  The  water  was  treated  with  liquid  chlorine  for  a 
total  of  195  days  during  the  year.  For  a  greater  part  of  the 
time  the  bacterial  count  determines  whether  or  not  chlorine 
shall  be  used,  but  during  portions  of  the  year  chlorine  is 
used  regardless  of  the  count.  J.  Walter  Ackerman  is  engi- 
neer  and    superintendent   of    the    Auburn    water-works. 
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Cnriio  Wi-lulicil  (;rii|>lili-nlly — TlU'  (UHplacciiU'iit  im-tliiHl  uf 
ilcU'i  inltiiiiK  tln'  wcinht  of  (■aiKOi'.H  of  Htono  1h  ilcscilbed  lis  fi>l- 
I(>\VM  liy  A.  S.  Ai'kfiiimn  In  the  May  "Journal"  of  (lio  lloslcm 
Socloty  of  Civil  ICnRtnooi'M: 

Tlif  draft  marks  of  a  vcs.sol  ate  takm  at  tlu'  Hlfiii  and 
sloi'ii  loaded  and  aKatn  \vl\>>n  liKhtonod  und  pumped  out. 
In  the  latter  <-onilitioM  the  vesHel  Is  measured,  an  operation 
whieh  oceupies  about  an  hour,  after  men  have  become  ai'<-us- 
lonieil  to  takhiK  measurements.  The  length  is  titken  hori- 
xontallv  on  deck,  forward  of  the  after  pait  of  the  stern  i)ost. 
which  is  called  station  zero,  to  a  point  Just  forward  of  the 
loaded  nniik  on  tln'  cutwatei-,  the  length  beiuK  divided  into 
sialions  of  la  ft.,  and  at  the  bow,  some- 
times, of  f.  ft.  .\t  these  stations  the  semi- 
widths  are  obtained  to  the  outer  edne  of 
tlie  rail,  and  then  at  each  succeedlnn  sta- 
tion offsets  from  a  i)lumb  line  huiiK  from 
the  rail  by  nteans  of  an  outrlnKed  stick 
so  that  the  line  Just  touches  the  side  of 
tlu'  hull  at  the  widest  part  of  the  si^ctlon. 
aie  taken  to  the  slile  of  the  hull  at  each 
e\rn  foot  above  ll^ht  watiM-line,  thi 
plumb  line  beiHB'  taRKed  every  foot.  These 
mcasuromonts  are  taken  as  carefully  as 
possible  horizontall.v  and  normal  to  the 
a.\is  of  the  vessel;  and  the  distance  sub- 
tracted from  the  senu-wldth  at  the  rail 
plus  the  distance  to  the  plumb  line  from 
the  outer  ends  of  the  rail  f;ives  the  semi- 
width  of  the  vessel  at  each  even  foot 
plane  above  li«ht  water-UiU'  for  each  sta- 
tion. .\fler  measurements  are  taken  at 
all  stations,  the  slant  of  the  cutwater 
and  sternposl  is  obtained  in  the  same 
manner.  Kach  station  section  taken  as 
above  is  blotted  on  cross-section  papei 
and  a  mold  of  the  hull  at  that  station  for 
the  distance  displaced.  From  lliese  sec- 
tions distances  ale  taken  and  a  horizontal 
section  of  the  hull  plotted  for  each  foot 
above  linht  water-line.  These  areas  are 
then  planinietered  and  the  volume  for 
each  foot  computed  and  plotted  as  a  curve. 
In  determining!:  the  car^o  carried  by  a 
vessel,  the  mean  of  the  bow  and  stern 
displacements  is  read  off  the  curve,  giv- 
ing; the  tons  directly.  In  computing  the 
weight,  that  of  sea  water  is  assumed  as 
t)4.2  11).  per  cu.ft..  and  tons  are  obtained 
in  units  of  2,000  lb. 

^VeIl  I'oiiits  nnti  Triplex  I'limps  Dniin 
<luiek.s»ii<I — The  accompanying'  illustra- 
tions show  in  use  part  of  an  installation 
of  one  hundred  l',2x36-in.  No.  60  well  points 
used  by  James  Ferry  &  Sons,  of  Atlan- 
tic   City,    for    unwatering    a    sewer    trench 

that  ran  through  a  bed  of  cjuicksand.  On  previous  jobs  in 
this  locality  the  trench  has  caved  and  sand  has  flowed  even 
from  back  to  the  curb  and  sidewalk.  The  normal  water  level 
is  between  2  and  3  ft.  below  the  surface,  but  by  working  the 
pumps  only  continuously  it  is  held  down  to  12  to  15  ft. 
below.  Two  complete  outfits  have  been  provided,  each  com- 
prising 100  well  points,  100  six-foot  lengths  of  rubber  hose,  100 


valv.d  T-connections,  about  fiOO  ft.  of  suction  malti  and  a  Txs- 
IM.  CoulilH  triplex  pump  (."i-ln,  Huctlon  and  dlHcharge)  belted 
to  a  T'O-hp.  electric  motor  and  havlnii  u  capacity  of  200  Kal. 
]ti-v  inln.  Motor  and  pump  \v<-re  set  up  in  a  portable  Hhed. 
ileilueliiK  <lii-  I'lirln  of  n  iliilMtliiK  l,lii«>  to  two  without  OX- 
tensive  cbanne  of  taikle  Is  the  purpose  of  an  invention  Just 
.iMMounced  by  C.  M.  Se.icombe,  2".!!  West  Ulth  St.,  New  York 
City.  The  sketeheH  explain  the  sehenie.  It  Is  of  service  on  Jobs 
where  theie  are  llKht  pieces  to  be  hoisted,  as  well  as  heavy, 
or    for   assorting    and    setting    steel    (using    2-iiart    line)    after 


HOW    TO    MAKE    A    MONKEY    PURCHASE     (TWO    PARTS)    OUT    OF 
MANY-PART    HOISTING    I.,INE    IN    A    FEW    MINUTES 


it  has  been  hoisted  by  a  4-  or  6-part  line.  A  very  similar 
device  was  employed  by  the  American  Bridge  Co.  in  erecting 
the  Hell  Gate  arch  for  the  New  York  Connecting  R.R. 

(irnvel  Haliant  under  the  old  specifications  of  the  American 
Railway  Engineering  Association  is  allowed  30  to  35%  of 
sand,  but  the  Ballast  Committee  considers  that  further  speci- 
fications should  be  made  as  to  the  proportions  of  material  of 
different  sizes.  Tests  of  actual  ballast  on  different  railways 
showed  proportions  (by  weight)  of  wide  variation,  as  follows: 
I'assing  I'a-in.  screen.  0.6  to  43A'/,  ;  retained  on  A-in.,  2.4  to 
48. 6'^;  retained  on  l4-in.,  15  to  37.6%;  retained  on  %-in.,  12 
to  64';  :  letained  on  1  in.,  4.3  to  13,2%.  The  committee  has 
pointed  out  that  the  efficiency  of  gravel  for  ballast  is  much 
improved  by  washing. 


WELL    I'OlXTS    AND    TRIPLEX    PUMPS    P.SK 
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The  experience  of  water-works  engineers  witli  longer- 
lived  equipment  than  found  in  most  other  public  utilities 
1  \idently  inclines  their  minds  toward  longer-term  bonds 
than  are  now  customary  in  financing  water-works  projects. 
The  thoughtful  article  by  Mr.  Butcher,  printed  elsewhere 
lu  this  issue,  is  only  one  of  the  multiplying  evidences  of 
this  feeling.  It  is  possible  that  the  accumulated  expe- 
I  ience  of  water-works  may  warrant  some  extension  of 
present  bond  terms,  but  such  a  move  should  be  very  cau- 
tiously made  and  with  due  regard  for  the  "public  policy" 
\\  liich  conscientious  officials  use  as  the  excuse  for  shorten- 
ing terms. 

One  reason  for  maintaining  no  longer  bond  terms  than 
now  prevailing,  prominent  just  now  but  not  discussed 
Ijy  Mr.  Butcher,  is  the  risk  of  obsolescence.  It  avails  noth- 
ing if  the  ajjparatus  be  physically  long  lived,  if  it  becomes 
inadequate,  antiquated  or  uneconomical.  There  are  nu- 
merous cases  where  cast-iron  mains  still  good  for  long 
\  ears  of  service  have  been  discarded  because  of  the  need  for 
larger  pipe  or  different  sources  of  supply.  In  other  in- 
>tances  old  reciprocating  pumps,  in  good  repair  and  run- 
ning at  nearly  original  duty,  have  been  replaced  by  high- 
speed centrifugals. 

We  do  not  know  the  conditions  under  which  the  next 
generation  of  engineers  and  financiers  must  work,  and 
therefore  we  should  endeavor  so  far  as  possible  to  preserve 
lor  them  a  balance  of  liabilities  equal  only  to  the  unim- 
paired physical  assets.  Lengthening  the  term  of  ])onds 
lends  away  from  that  end  and  is  not  to  be  done  without 
the  most  careful  deliberation. 

After  all,  it  is  barely  possible  that  undue  worry  is  caused 
over  this  quick  redemption  of  bonds.  If  the  bonds  are 
paid  off,  the  public  as  a  whole  cannot  have  that  amount 
of  principal  in  private  service  and  paying  private  divi- 
dends ;  but  if  the  bonds  are  not  paid,  roughly  the  same 
sacrifice  is  required — since  the  public  pays  the  interest  on 
the  bonds.  All  in  all,  then,  a  cautious  public  policy  is  a 
proper  ideal. 

That  there  is  a  deep-seated  prejudice  against  water 
meters  in  the  popular  mind  every  water-works  superin- 
tendent knows  only  too  well.  An  important  part  of  his 
job  is  to  dispel  the  prejudice  by  substituting  information 
for  ignorance.  That  done,  he  has  gone  more  than  half 
way  in  converting  wholesale  opposition  to  meters  into  a 
general  demand.  He  cannot  expect  to  jump  that  far  at 
one  leap.  Instead,  he  may  have  to  be  thankful  if  he 
makes  an  occasional  convert  to  the  use  of  meters.  To 
kee])  doing  this  water-works  officials  must  conduct  a  never- 
ceasing  campaign  of  education  and  interest. 

There  are  various  ways  of  creating  a  jiopular  demand 
for  meters.  The  thing  of  fundamental  importance  is  to 
establish  meter  rates  and  rules  that  will  be  their  oAvn 
argument  for  selling  water  by  meter  instead  of  by  guess. 


With  this  as  a  solid  foundation  a  camifaign  of  pul)licity 
is  imperative.  There  are  various  ways  of  conducting  such 
a  campaign.  One  that  has  been  tried  effectively  to  fur- 
ther tile  use  of  water  as  well  as  of  water  meters  is  use 
of  tlie  advertising  pages  of  the  local  press.  Efforts  of 
this  kind  best  known  among  the  water-works  fraternity 
are  probably  those  conducted  for  some  years  past  at  Terre 
Haute,  Ind.,  and  noted  more  than  once  in  the  columns  of 
Encjineerinfj  News.  Elsewhere  in  this  issue  there  are 
reproduced  a  number  of  advertisements  of  water  and 
water  meters  that  have  been  run  in  the  local  papers  at 
San  Antonio,  Tex. 

It  is  significant  that  the  water-v\-orks  at  both  Terre 
Haute  and  San  Antonio  are  owned  by  private  companies. 
How  many  other  companies  push  the  sale  of  water  and 
the  demand  for  water  meters  by  advertising  is  unknown. 
Some,  doubtless,  but  comparatively  few,  it  seems.  Prob- 
ably very  few  do  it  so  effectively  as  the  two  companies 
mentioned. 

Would  it  be  against  good  public  ])<)licy  for  municii)ally 
owned  works  to  advertise  in  like  manner  ?  Whatever  the 
answer,  prol)ably  it  could  rarely  be  done  without  going 
to  the  legislature  for  authority.  Lacking  authority,  or 
deeming  it  not  good  policy  for  a  municipality  to  promote 
the  sale  of  water  or  the  use  of  meters  by  advertising,  other 
effective,  if  not  equally  effective,  ways  of  popularizing 
water  meters  could  doubtless  be  found  by  wideawake 
municipal  water-works  officials.  Where  there's  a  will 
there's  a  way  1  Who  will  lead  ?  Who  is  already  in  the 
lead,  but  too  modest  heretofore  to  make  it  known  ? 


There  is  sumething  new  under  the  sun  oceasiunally.  A 
modest  book  of  a  hundred  pages  or  so,  just  issued,  belongs 
in  the  distinguished  class  of  new  things.  Addressing  it- 
self to  every  homebuilder,  it  tells  him,  to  his  great  ad- 
vantage, certain  vital  matters  that  he  could  not  learn 
before  this.  It  gives  him  advice  on  how  to  make  his 
wooden  house  safe  by  firestopping. 

Firestopping  is  by  this  book  developed  compreiien- 
sively  into  an  art,  or  a  science.  In  fact  the  art  is  newly 
created.  Rudiments  of  it  have  existed,  but  even  in  this 
form  it  was  nowhere  recorded.  Gathering  together  tiie 
elements  of  present  practice,  and  rounding  them  out  into 
a  complete  art  by  study  and  redesigning  on  the  basis  of 
modern  fire-protection  science,  the  authors  of  the  book 
have  created  something  radically  new. 

It  is  true,  firestopping  is  only  one  of  ten  or  eleven 
chapters  in  the  book.  It  is  also  true  that  the  book  has 
much  to  say  on  houses  with  ma!<onry  walls,  houses  with 
concrete  floors  or  incombustible  partitions  and  other 
rare  features.  But  the  vital  portion  is  that  which  bears 
in  a  practical  way  on  the  thousands  and  thousands  of 
dwelling-houses  built  every  day — the  wooden  houses — and 
shows  how  a  little  care,  and  perhaps  a  very  few  dollars 
added,  will  make  them  vastly  safer  against  fire  ruin. 
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'I'wo  cliiiiitcrs  lu'sitlcs  llic  oiic  inciilioiii'il  liii\r  llii'  siiiiic 
extoiisivo  iiitfivst  mid  vnluo;  in  fact  tlicv  Ix'loii;,'  under  Ilic 
Minif  lii'iid  of  (ircstoppiiifx.  Thcv  deal  witli  llio  roof  and 
till'  irllar,  and  tlicir  aim  is  to  sliow  liow  the  main  hndv 
of  the  house  may  l)e  cut  oil'  from  the  iiazards  alio\e  and 
the  hazards  helow.  Tiie  cellar  ceiliiiir  and  tlic  i<M)r  and 
eave  structures,  heinir  the  lower  and  u|)]ier  terniinais  of 
the  lirestopiiiiiji'  system,  are  iiite;:ral  jiai'ts  of  that  system. 

The  National  lioard  of  Fire  Underwriters,  whose  cn<;i- 
ueers  and  (ire  exiierts  wrote  the  hook,  j)ul)lislies  it  under 
the  title  '*I)wellin<i-  Houses;  a  Code  of  Su;i<rostions  for 
Construction  and  Fire  Protection,"  and  ])lans  to  distrilnile 
it  free.  For  the  jirice  of  inailinfi,  ten  cents,  a  copy  will  he. 
sent  to  whoever  asks  for  it.  More  c()]Mes  may  l)e  had.  for 
the  cost  of  the  exi)ress  charges.  Such  openhanded  gratui- 
tous distrihution  re])resents  a  gift  to  the  puhlic  that  is 
reniarkahle  in  its  importance.  It  is  greatly  to  he  hoped 
tliat  the  puhlic  will  resjiond  in  a  proportionate  degree,  by 
studying  and  using  the  treatise. 

If  we  mistake  not,  Ira  H.  Woolson  pulled  the  laboring 
oar  in  the  preparation  of  the  book,  and  c()rres])()ndingly 
deserves  chief  credit  for  the  new  technical  achievement. 
But  wlioever  may  be  responsible  for  the  work,  congratu- 
lation.s  are  due  on  the  successful  result.  The  book  marks 
an  epoch  in  building  practice. 

)tt^dl©imt  Free 
§®2"^nce 

Kentucky  is  the  latest  center  of  agitation  over  free 
engineering  service  in  alleged  unfair  comi)etition  with 
engineers  who,  however  much  they  would  like  to  serve 
the  public  without  charge,  are  yet  forced  to  depend  upon 
fees  for  a  living.  A  letter  published  elsewhere  in  this 
issue  raises  questions  regarding  the  action  of  the  United* 
States  Public  Health  Service  in  responding  to  a  request 
from  the  City  of  Lexington,  Ky.,  for  advice  regarding 
the  advisalnlity  of  going  into  a  scheme  for  treating  sew- 
age by  an  electrolytic  method,  the  city  already  having  in 
hand  a  report  by  a  firm  of  consulting  engineers  recom- 
mending an  entirely  different  scheme  of  sewage  dis- 
posal. 

A  second  letter,  also  published  elsewhere  in  this 
issue,  calls  attention  to  a  notice  which  appears  to  have 
been  published  generally  in  the  city  press  of  Kentucky 
offering  the  services  of  senior  engineering  students  in 
the  University  of  Kentucky  for  the  preparation  of  plans 
and  specifications  for  water-supply  and  sewerage  sys- 
tems, the  work  to  be  done  under  the  direction  of  the 
Dean  of  the  Civil  Engineering  Department. 

On  first  thought  it  will  very  likely  seem  to  the  ma- 
jority of  practicing  engineers  that  in  each  case  the  ren- 
dering of  gratuitous  service  in  the  way  specified  is  an 
unimrdonable  injustice  to  members  of  the  engineering 
profession.  The  matter,  however,  is  not  quite  so  clear 
and  simple  as  appears  on  the  surface,  especially  as  re- 
gards the  advice  sought  of  and  given  by  the  United 
States  Public  Health  Service. 

Taking  up  that  case  first,  the  well  put  statement  of 
the  Public  Health  Service  side  of  the  case  made  by 
Surgeon-General  Rupert  Blue  should  be  considered. 
The  gist  of  this  is  that  the  Service  prepares  no  plans 
and  has  nothing  to  do  with  construction.  It  may  be 
explained  further,  a  fact  not  brought  out  in  the  corre- 
spondence and  only  hinted  at  in  the  opening  paragraph 


nf  this  nnte.  thai  Mii)slantially  all  tluil  the  i'uhlic  Health 
Service  invesligalioii  iind  report  covered  was  wiielher  the 
report  and  plans  already  before  the  (!ity  Council  when 
promoters  of  a  pruprietary  scheme  ap|)eared  upon  the 
scene  were  well  suited  to  solve  the  Lexington  sewage- 
disposal  i)roliieni.  If  i1  he  M^erled  that  even  this  was 
a  matter  which  should  lia\e  heen  left  for  some  consult- 
ing engineer  in  regular  |)ractice  to  settle,  then  it  may 
be  replied  that  city  councils  have  not  yet  reached  such 
a  state  of  perfection  and  have  not  yet  attained  sucli 
conddence  in  consulting  engineers  serving  for  pay  as 
to  make  these  ollicials  always  feel  that  they  can  satisfy 
their  own  consciences  and  perchance  the  clamors  of  the 
])uhlic  by  relying  implicitly  upon  paid  engineers.  The 
city  authorities  of  Lexington  doutbless  considered,  and 
considered  rightly,  that  they  could  get  disinterested  ail- 
vice  from  the   United  States  I'nblic  Health  Service. 

After  all  that  has  heen  said,  however,  there  still  does 
remain  a  basis  for  questioning  whether  the  United  States 
J'uhlic  Health  Service  is  justified  in  undertaking  to 
respond  to  such  a  call  as  came  from  Lexington,  even 
though  it  had,  as  Surgeon-Cienera!  Blue  says,  been  some 
time  engaged  in  studying  water-sup])ly  and  sewage  dis- 
posal at  Lexington  in  connection  with  a  general  inves- 
tigation of  stream  ])ollution.  The  question  is  a  part 
of  the  far  larger  one  as  to  the  projjcr  delimitation  of  the 
functions  of  Federal,  state  and  local  authorities,  in  health 
and  in  other  matters. 

Coming  now  to  the  question  of  the  free  engineering 
.services  by  students  from  the  University  of  Kentucky 
there  may  first  be  considered  the  argument  for  the  offer 
evidently  conceived  by  many  higher  institutions  of  learn- 
ing. This  argument,  as  it  runs  in  the  minds  of  many, 
is  that  a  university  supported  by  the  state  owes  a  duty 
to  the  state  and  its  various  divisions  Avhich  goes  beyond 
that  merely  of  giving  instruction.  The  argument  runs, 
further,  that  many  of  the  communities  of  the  state,  at 
least  the  smaller  and  more  backward  ones,  would  go 
for  years  without  proper  engineering  or  other  technical 
or  professional  advice  before  they  M'ould  sufficiently  rec- 
ognize its  worth  to  bring  in  and  pay  for  the  services  of 
an  engineer  or  other  professional  man.  Some  of  these 
places,  however,  will  accept  an  offer  from  a  state  uni- 
versity or  engineering  or  other  school  supported  by 
state  funds  (and  perhaps  they  would  not  stick  at  whether 
the  financial  support  was  public  or  private)  to  have  a 
preliminary  investigation  and  more  or  less  complete' 
plans  and  estimates  made  for  public  improvements.  SucE 
jilans  and  estimates  having  been  made,  and  for  that  ■ 
matter  in  the  very  making  arouse  public  attention 
the  advantages  and  finally  convince  the  citizens  of  th 
necessity  of  the  improvement.  Meanwhile,  it  is  urged 
students  have  been  getting  the  benefit  of  practie 
experience  that  they  could  not  otherwise  obtain  whilS 
in  school. 

A  far  more  serious  question  than  the  effect  on  the 
profession  is  the  character  of  the  service  likely  to  be 
rendered  under  conditions  of  either  free  Federal  aid 
or  free  assistance  by  engineering  students.  In  saying 
this,  we  are  not  questioning  the  advice  given  by  the 
United  States  Public  Health  Service  in  the  particular 
case  in  hand.  As  a  general  proposition,  however,  the 
various  branches  of  the  Federal  government  are  not  suf- 
ficiently well  manned  either  in  numbers  or  professional 
competence   of   the   majority   of  such  staff  as  exists  to 
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make  proper  studies  of  local  questions,  determine  all  the 
various  facts  based  upon  local  conditions,  and  then  give 
advice — much  less  prepare  plans  and  specifications — that 
will  meet  the  needs  of  the  case. 

The  chances  of  getting  proper  service  from  engineer- 
ing students  are  of  course  slimmer  than  for  getting  it 
from  Federal  bureaus.  Of  course  the  only  hope  for  re- 
liable work  in  the  case  of  students  is  the  direction  that 
can  be  given  them  by  their  engineering  professors  or 
instructors.  It  might  be  argued  that  when  the  stu- 
dents reach  the  close  of  their  senior  year  they  are  as 
competent  to  go  out  and  work  under  the  direction  of  a 
professor  as  they  would  be  to  step  into  an  engineering 
office  or  field  party  and  work  under  the  direction  of 
an  engineer  or  private  contractor.  To  a  large  extent 
this  is  true,  but  to  how  large  an  extent  ? 

The  whole  matter  is  many  sided,  beset  with  difficul- 
ties, and  probably  will  not  be  settled  definitely  for  some 
time  to  come.  ^leanwliile  it  is  well  to  remember  that 
it  is  not  merely  a  bread-and-butter  affair,  but  one  in- 
volving service  to  the  public  by  Federal  and  state  govern- 
ments and  institutions  supported  by  public  funds. 


The  fine  new  central  repair-shoj)  and  storage-warehouse 
plant  of  tlie  City  of  Chicago,  described  elsewhere  in  this 
issue,  calls  attention  to  a  notable  development  which  is 
growing  in  importance  all  over  the  country.  New  York 
City  has  just  established  a  Department  of  Plant  and 
Structures  to  replace  the  Department  of  Bridges  and  to 
operate  consolidated  repair  shops  for  all  boroughs  and 
all  departments  (as  noted  in  Engineering  News,  Apr.  13, 
1916).  This  will  save  a  million  dollars  a  year.  On  the 
Pacific  Coast,  San  Diego  has  such  a  central  shop,  and  Los 
Angeles  seems  to  be  approaching  it  with  its  water-works 
re])air  plant. 

This  commendable  movement  is  only  a  logical  develop- 
ment of  municipal  government  previously  paralleled  in  the 
history  of  most  public  utilities  and  many  industrial  con- 
cerns. It  is  one  of  the  economies  and  refinements  that 
comes  as  a  city  approaches  its  final  status  and  overcomes 
the  handicaps  of  pioneer  days  which  make  any  mainte- 
nance of  adequate  fire,  police,  water  and  sewer  services 
difficult,  to  say  nothing  of  economical. 

^: 

Dr.  Xicholas  Murray  Butler,  President  of  Columbia 
University,  before  the  recent  annual  meeting  of  Associ- 
ated Press  representatives  in  New  York,  made  an  elo- 
quent appeal  for  national  unity,  which  deserves  and  has 
received  wide  attention  and  commendation.  There  is  one 
passage  in  Doctor  Butler's  fine  address  that  deserves  a 
word  of  comment  in  these  columns.    We  quote  as  follows : 

We  must  remember  that  the  greatest  empires  have  fallen 
as  well  as  risen.  There  is  no  rea.son  to  suppose  that  our 
America  is  going'  to  escape  the  everlasting  law  of  change. 
Who  can  predict  how  many  hundreds  or  thousands  of  years  it 
will  take  before  the  forests  will  be  felled,  and  the  streams 
will  be  dried,  and  this  great  fertile  continent  of  ours,  like 
the  plains  of  ancient  Iran,  where  civilization  began,  will 
become  a  desert  fit  only  for  surveying  parties  of  the  arch- 
aeologists? 

The  theory  that  rainfall  and  stream  flow  are  dependent 
|,xipon  the  existence  of  forests  and  that  it  is  the  removal 
of  the  forests  which  has  caused  parts  of  Asia  Minor  and 


China  to  become  arid  deserts,  was  given  wide  puljlicity 
by  the  Government  Forest  Service  some  ten  years  ago. 
Notwithstanding  the  repeated  demonstrations  by  engi- 
neers of  the  fallacy  of  this  theory,  evidence  recurs  every 
little  while  of  the  extent  to  which  the  theory  has  taken 
hold  of  popular  imagination.  The  prominence  given  to 
this  theory  in  President  Butler's  notable  address  makes 
it  worth  while  again  to  call  attention  to  its  fallacy.  Some 
of  the  other  causes  well  set  forth  in  the  speech  may  con- 
ceivably reduce  the  United  States  to  desolation,  l)ut  he 
can  1)6  assured  that  no  matter  how  much  the  forests  may 
be  depleted  during  hundreds  or  thousands  of  years,  their 
removal  will  not  make  this  fertile  continent  a  desert. 

Moipe   IFsictls  Albo^tt  Coiracrete 

Because  design  requirements  dictate  tlie  fixing  of  unit 
stresses  in  concrete  more  or  less  unrelated  to  conditions 
of  manufacture,  there  has  arisen  a  tendency  to  regard 
such  artificial  standards  as  immutable  and  to  assume 
that  a  concrete  which  varies  considerably  from  the  set 
average  is  peculiar  and  abnormal.  Those  concerned 
with  the  testing  of  materials,  however,  arc  not  so  chained 
to  the  average  as  is  the  designer  and  they  are  not  so  apt 
to  consider  the  nature  of  concrete  an  open  book.  This 
is  fortunate  for  the  designer,  because  the  scientific  curi- 
osity of  the  tester  is  constantly  revealing  new  facts  and 
upsetting  old  theories. 

While  possibly  no  very  radical  discoveries  nor  startling 
upsets  can  be  found  in  the  latest  concrete  report  of  the 
United  States  Bureau  of  Standards,  noted  on  another 
page,  it  is  a  fact  that  that  report  contains  more  complete 
and  succinct  information  on  the  compressive  strengtli 
of  concrete  than  has  ever  been  gathered  together  in  one 
volume.  It  is,  in  stock  phrase,  a  veritable  mine  of  facts. 
]\Iany  of  the  current  controversies  may  be  settled  by  ref- 
erence to  its  pages,  many  faults  in  practice  might  l)e 
cured  by  following  its  lessons.  The  space  at  tlie  command 
of  a  periodical  does  not  permit  more  extended  reference 
to  the  tests  than  is  given  elsewhere,  hut  we  can  heartily 
commend  its  study  to  all  concrete  practitioners. 

Twesatl5^=IEngIhitt  MnJlIlaoiras  ©f  "WawK 

Tlie  fascination  of  large  contract  figures  is  supple- 
mented, in  the  case  of  a  remarkable  record  made  during 
the  week  just  past,  by  the  separate  fascination  of  the 
difficult  nature  of  the  work.  Securing  a  i)alti-y  21^  mil- 
lion dollar  contract  last  Thursday,  the  Flinn-O'Rourke 
Co.  piled  up  the  prodigious  total  of  $28,000,000  worth  of 
tunnel  and  subway  contracts  in  New  York  City.  The 
chief  item  in  the  list  is  a  group  of  six  subaqueous  tun- 
nels— three  sets  of  two  each.  These  are  all  under  the 
East  River,  and  they  possess  every  bit  of  the  difficulty 
and  danger  that  everywhei-e  characterize  tunnel-driving 
in  loose  river  bottoms. 

In  this  large  program  of  work  that  tlie  above  figures 
represent  a  dozen  tunneling  shields  have  already  l)een 
starting  and  are  pu.shing  forward,  most  of  them  with 
the  help  of  compressed  air.  Plight  more  are  to  be  erected 
soon,  to  drive  the  pair  of  tunnels  at  Fourteenth  St. 

There  has  been  no  prior  case  of  20  shields  working 
simultaneously  under  one  contractor's  direction  and  on 
the  same  enterprise. 
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Famama  Canal   an  UnproAtalblle 

Sir  -.Six  vciirs  !1l;<>,  in  your  issue  ol'  l'\'li.  10.  IIMO.  mhi 
wfiv  kind  cMi()Ufi:l>  to  prini  a  letter  rnmi  me  eritiei/iiif,' 
llie  eeononiie  asjiect  el'  llu'  I'jiiiiiiiiii  Cannl  iinileitiikin;^- 
In  the  editiiriiil  edniiuent  a  |i|ienileil  In  thai  letter,  the 
military  rather  than  the  emnniereiiil  a(l\aiitai;es  (if  the 
laiial  wt'iT  (Miipiiasized.  Since  then  the  canal  has  been 
actually  (■ouinleted  and  ii|iened  tn  trairu',  and  the  <,n'i'atest 
war  el'  histdiy  has  cnine  on  and  still  rajies.  Actual  war 
has  shown  \u>\\  slii^ht  is  the  ad\anta;;-e  of  a  I'ew  war- 
slii])s  more  or  less  and  how  serious  is  the  economic 
strain    of   a    j^reat    Wiii-    under   modern    ctinditions. 

'I'd  return  to  the  writiM''s  pi'otest  aii'aiiist  unsound 
t'cononue  action  hy  this  nation,  it  is  unfortuiuitely  the 
case  that  the  nation's  expenditure  on  the  Panama  Canal 
is  taken  as  a  preeeck'nt  and  a  yanlstick  hy  which  to 
justify  other  proposed  national  expenditures,  as  for 
in.stanee  national  liigluvays,  drainajie  projects,  watenvay 
improvements,  ship  subsidies,  ship  construction,  etc.  The 
eanal  passed  (il/^  million  tons  of  shipping  in  the  first 
year  of  its  operation  (Prof.  Emory  R.  Johnson  predicted 
it  would  have  IQi/^  million  tons  that  year).  For  months 
and  months  of  its  secoiul  year  it  was  l)locked  by  the 
slides;  and  now.  accordini;-  to  the  testimony  before  the 
Interstate  ("omnierce  Commission  on  Apr.  24,  the 
managers  of  the  principal  steamship  lines  which  ply  from 
coast  to  coast  say  they  will  not  I'esume  traffic  by  this 
route  for  one  to  two  years,  and  possibly  longer.  Mean- 
while interest  on  the  nearly  .$400,000,000  that  the  canal 
has  cost  goes  steadily  on. 

In  conclusion,  my  argument  as  to  what  can  be  justi- 
fiably spent  now  for  future  benefits,  as  contained  in 
my  article  of  February,  1910,  and  based  on  A.  M. 
Wellington's  line  of  reasoning,  has  lost  none  of  its  force 
from  what  has  since  come  to  pa,«s.  A.    P.    C. 

XasliviUe,  Tenn.,  May  4.  1916. 


Sir — The  article  on  "Cost  of  Utility  Changes  Made  To 
Avoid  Interferences,"  in  Engineering  News,  Mar.  23, 
191(5,  gives  no  reason  why  the  method  advocated  is  the- 
oretically correct.  The  matters  discussed  are  becoming 
daily  of  greater  importance,  so  that  the  writer  has  judged 
a  further  attempt  to  elucidate  the  proper  theory  to  he 
of  interest  and  service  to  utility  engineers. 

Anv  attempt  to  analyze  the  question  of  charges  in  such 
cases  must  involve  a  large  number  of  assumptions.  The 
influence  of  many  of  these  assumptions  on  the  final  cost 
will,  however,  be  so  small  that  they  may  be  neglected  or 
considered  to  balance  one  another.  For  the  sake  of 
clearness  the  corporation  in  prior  occupancy  of  the  street 
will  hereafter  be  spoken  of  as  the  company,  and  the  per- 
son or  corporation  desiring  to  have  the  changes  made 
will  be  referred  to  as  the  contractor. 


Clearly,  the  company  is  eiiiiiled  lo  demand  that  the 
work  shall  he  done  at  no  cost  to  il  and  lliat  its  property 
on  completion  of  the  work  shall  he  of  the  >aine  value  for 
lis  pui'poscs  tliat  it  was  before  the  changes.  The  value 
to  any  puhlic-scrv  ice  e<irporat  ion  of  any  portion  of  its 
plant  at  any  time  may  he  divided  into  the  revenue- 
producing  value,  proeiit  and  prospective,  and  the  present 
worth  of  tlie  recovery  value  at  the  end  of  its  useful  life. 
The  revenuc-prodiiciiig  value  may  lie  thought  of  as  a 
capitalization  of  the  revenue  earned  hy  the  plant  unit  in 
(pieslion.  This  revenue  will  ordinarily  he  sullicieiit  to 
cover  all  annual  and  mainteiuince  charges  on  the  unit, 
including  the  amortization,  within  the  u.seful  life  of  the 
unit,  of  the  difrcrence  between  the  cost  of  installation 
and  the  recovery  value.  The  recovery  value  may  be  de- 
liucd  as  the  difference  between  the  cost  of  removal  and  the 
value  of  the  recovered  unit  for  re-use  or  as  junk.  In  the 
case  of  plant  that  cannot  be  abandoned  when  no  longer 
useful  this  recovery  value  may  he  either  a  liability  or 
an  a.sset. 

The  present  worth  of  tins  future  recovery  value  is  the 
sum  which,  if  invested  or  borrowed  (as  the  case  may  he) 
at  the  present  time,  woidd  at  the  end  of  the  useful  life 
of  the  unit  amount  to  its  recovery  value. 

All  jobs  involving  tiie  replacement  of  existing  plant 
units  with  new  units  result  in  a  theoretical  benefit  due  to 
the  increased  life  and  a  theoretical  detriment  due  to 
working  on  existing  plant.  Since  both  of  these  are  vague 
quantities  and  may  never  be  realized  in  actual  practice, 
it  will  in  most  cases  involve  no  appreciable  error  to 
assume  that  they  balance  each  other  and  therefore  to 
neglect  them.  If  the  work  is  done  by  the  company,  the 
cost  of  financing  the  changes  until  the  bill  is  rendered 
and  paid  should,  if  considered  at  all,  be  added  to  the 
bill  as  a  certain  percentage  or  as  a  fixed  sum  and  should 
not  be  confused  with  the  material  and  labor  costs  of 
doing  the  work. 

In  each  of  the  cases  considered,  except  that  in  which  a 
unit  is  replaced  with  one  of  larger  capacity,  it  is  assumed 
that  the  revenue-producing  values  of  the  old  and  new 
units  are  the  same.  This  may  be  made  clear  for  the  case 
of  a  unit  replaced  with  one  of  smaller  capacity  by  a 
consideration  of  the  following  example :  A  factory,  sur- 
rounded by  homes  of  the  employees,  in  an  outlying  sec- 
tion is  burned  and  is  not  to  be  rebuilt.  ^lost  of  thef 
houses  are  therefore  abandoned.  The  value  to  the  com- 
pany of  the  plant  installed  to  care  for  this  locality  » 
then  its  greatly  reduced  revenue-producing  value  plul 
the  present  worth  of  its  recovery  value  at  the  end  of  its  1 
useful  life.  Plant  of  smaller  capacity  would  evidently 
have  the  same  revenue-producing  value. 

In  all  cases  in  Avhich  the  revenue-producing  value  re- 
mains the  same  the  value  to  the  company  of  the  plant 
removed  should  be  compensated  for  by  the  contractor 
as  follows :  The  revenue-producing  value  by  the  instal- 
lation of  new  plant  of  an  equal  revenue-producing  value; 
the  jiresent  worth  of  the  future  recovery  value  by  (1) 
tlie  equal  present  worth  of  the  future  recovery  value  of 
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the  new  plant  installed  or  (2)  the  present  worth  ol'  tlie 
future  reeovery  value  of  the  new  plant,  together  with  a 
cash  adjustment  of  the  difference  between  this  amount 
and  what  would  liave  been  the  present  worth  of  the 
future  recovery  value  of  the  old  plant  if  no  changes  liad 
been  made.  The  company  is  thus  fully  compensated  for 
the  value  of  all  plant  removed  and  can  liave  no  chiini 
on  the  material  recovered  in  connection  with  the  work. 

When  a  unit  is  replaced  with  a  unit  of  larger  capacity, 
the  contractor  should  pay  the  cost  of  replacement  with  a 
unit  of  equal  capacity ;  and  all  material  recovered  shouhl 
be  credited  to  the  contractor.  The  company  thus  re- 
ceives equal  revenue-producing  value  and  present  wortli 
of  future  recovery  value  at  the  contractor's  expense.  Tlie 
company  secures  at  its  own  expense  the  additional  re\- 
enue-producing  value  and  present  worth  of  future  re- 
covery value  of  the  larger  unit  by  paying  the  extra  cost 
due  to  replacement  with  the  larger  unit.  The  rule  for 
all  cases  is  therefore  as  follows : 

Charge  the  contractor  for  all  material,  labor,  supervision, 
etc.,  for  the  change.  Credit  the  contractor  with  all  material 
recovered.  Charge  the  contractor  an  amount  equal  to  the 
present  worth  of  the  future  recovery  value  of  the  old  plant  if 
no  change  had  been  made.  (This  will  be  a  credit  if  the 
recovery  value  is  a  liability.)  Credit  the  contractor  with  an 
amount  equal  to  the  present  worth  of  the  future  recovery 
value  of  the  new  plant.  (This  will  be  a  charge  if  the  recovery 
value  is  a  liability.)  When  the  new  unit  is  of  larger  capacity 
than  the  old,  these  rules  apply  to  amounts  not  exceeding  the 
charges  and  credits  for  a  unit  of  the  same  capacity,  since  that 
is  the  extent  of  the  contractor's  responsibility. 

This  differs  from  the  rule  given  in  the  article  under 
discussion  in  that  the  latter  gives  to  the  company  the 
present  value  of  the  recovered  unit  for  re-use  or  as  junk, 
with  no  charge  for  removal,  instead  of  the  present  worth 
of  the  future  recovery  value,  which  was  defined  as  taking 
account  of  the  cost  of  removal.  The  company  would 
thus  make  a  profit  on  the  job.  amounting  to  the  cost  of 
removal  of  the  old  unit  plus  the  difference  between  its 
present  recovery  value  and  the  present  worth  of  its  future 
recovery  value.  If  a  profit  is  to  be  made,  it  should  not 
be  confused  with  the  accounting  charges  in  this  manner 
and  probably  should  not  be  a  function  of  the  time  the 
plant  is  to  remain  in  service.         Dwigiit  F.  Xokton. 

227  Gates  Ave.,  Brooklyn,   N.   Y.,   Apr.   4,   1916. 


Sir — It  has  for  some  years  been  known  that  measure- 
ments of  flow  in  pipes,  conduits,  etc.,  determined  by 
indications  of  the  velocity  head  with  pitot  tubes  or 
venturi  tubes  frequently  gave  over-registration  when  the 
rate  of  discharge  was  subject  to  great  and  frequent 
fluctuations.  As  far  as  the  writer  knows,  no  satis- 
factory explanation  of  these  phenomena  has  been  made. 
A pT)f.rently,  rotary  meters  of  the  paddle-wheel  type  are 
subject  to  the  same  difficulty  to  a  much  greater  extent, 
and  the  fundamental  cause  may  be  the  same. 

In  the  case  of  the  measurement  of  a  stream  with  a 
current  meter  a  simple  explanation  may  be  that,  where 
the  velocity  varies,  the  rotating  jDarts  of  the  meter  will 
be  subjected  to  different  impulses  in  the  same  direction. 
Those  greater  than  the  average  will  impress  upon  the 
meter  a  velocity  which  it  will  retain  until  friction  reduces 
it  to  the  average  velocity,  so  that  the  tendency  must  be 
for  this  reason  to  over-register.  Obviously,  the  more  mass 
in  the  rotating  parts  the  greater  will  be  its  effect.     The 


only  |-('ini'(|y  would  seem  to  he  lo  luiike  the  j-otatiiig  parts 
of  the  meter  as  light  as  po.ssibie,  .say  of  aluminum. 

Tiie  writer  has  every  reason  to  believe  that  in  a 
turbulent  stream  the  measurement  with  a  standard 
current  meter  might  be  from  15  to  .50%  high  on  this 
account,  while  if  the  .same  meter  were  rated  in  water 
of  a  constant  velocity,  it  would  show  perfect  accuracy. 
The  effect  is  about  the  same  as  if  a  meter  were  given 
an  initial  velocity  before  being  placed  in  the  water,  and 
while  in  that  position  every  impulse  greater  than  the 
average  would  have  the  same  effect. 

The  matter  is  of  great  importance,  because  many  of 
tlie  rating  tables  prepared  by  the  Government  are  ba.sed 
on  current-meter  measurements  for  streams  whose  flows 
are  subject  to  large  fluctuations.  J.  W.  Ledou.x. 

112    North   Broad    St.,    I'lnhidclphia,    May   G,    lillG. 

Sir — In  Engineering  Neirs,  Aj)r.  27.  1!)1(),  I  note  an 
iirticle  by  V.r.  Westen  Gavett,  desci'ibing  a  device  to  give 
constant  flow  of  liquid.  I  inclose  a  sketcli  of  the  device 
used  by  me  for  some  years  to  give  constant  flow  of  acid 
on  our  Glover  and  Gay  Lussac  towers. 

It  consists  of  a  4x4-in.  timber,  the  ends  turned  round 
and  mounted  in  wooden  bearings  above  the  supply  tank. 
Spiked  on  this  are  three  wooden  wheels — each  made  of  a 
circle  of  a  2-in.  plank,  with  a  1-in.  circle  on  each  .side, 
nailed  with  the  grain  at  right  angles  to  that  of  the  2-in., 
and    forming    a    rim.      From    the    first    of    these    wheels 


4x4,  Ends  round  and  in  Wooden 
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Siphon  A 

I'loa^l      Level  of  Liquid  in  Tank 


■'Level  of  Liquid  in  Boot     y- . 

Head  of  Siphon' 


CONSTANT-FLOW    SIPHON 

'nangs  a  float,  resting  in  the  liquid  of  the  su|iply  tank. 
1^'roni  the  seccmd  wheel  hangs  a  boot  by  means  of  a  <  luiiii 
threaded  through  the  handle.  In  the  end  of  the  diain 
is  a  hook  which  fastens  into  a  link  of  the  cliaiii.  and 
enables  the  boot  to  be  raised  or  lowered.  This  hoot  has 
a  discharge  near  the  top,  and  empties  into  a  discharge 
box  surrounding  it,  with  its  opening  near  the  bottom. 
The  third  wheel  carries  a  weight  balancing  the  boot  and 
float.  A  siphon  is  .set  witii  one  leg  in  the  liquid  of  the 
supply  tank  and  the  other  in  the  hanging  boot.  The 
head  of  this  siphon,  and  therefore  its  flow,  is  controlled 
by  lowering  or  raising  the  hanging  boot;  and  once  set, 
the  head  and  discharge  remain  constant,  for  float  and 
boot  rise  and  lower  with  liquid  of  the  sup])ly  taid<.  For 
use  with  acid  the  tank  is  lined  with  lead. 

A  handy  man  can  iiuild  and  .-^et  up  this  device  in  a  vei'v 
short  time  and  at  a  small  expen.-^e. 

I.S.V.AC    C    Bi!E\\  i:i;. 
Civil  Engineer;  Superintendent  Jarecki  Chemical  Co. 

Sanduskv,  Ohio.   .May  .?.    IDKl. 
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Federal  Fualblnc  MeaEdlh  Service 
as  Coin\STultiim|(  Emf^iimeers 

Sir— UcMVwitli  is  ii  rfporl  iiikhi  tlic  s('\viijii'-(lis|)<)snl 
project  of  L('xinj,'t()n,  Ky.,  iiiiulc  liy  tiic  I'liitcd  Slalcs 
Public  llcaltii  Service,  actiiifj  apimreiitly  in  liic  caiiiicity 
of  eonsultiiifj  eiifiineers.  If  sucli  <,n"al  nitons  rc|inrts 
sliould  l)e  recofjni/ed  as  proper,  tlien  consnltinj^  eni,'i- 
neers  wiio  liave  luatle  a  lil'e  study  of  sewajjfe  disposal  and 
looked  to  such  ap|)oint.uieuts  for  llieir  li\elil\()od  must 
ultimately  seek   other   occnpations. 

Ai.KX A\iii:i;    i'liriKi;. 

."•)()  (!hnrcii  St..    New    York   City.   Apr.    I."..    I  UK;. 

[Mr.  I'otter's  letter  has  l)een  suliniitted  to  the  I'uited 
States  Public  Health  Service.  A  re|)ly,  from  Surjieoii- 
(Jeneral  liine.  is  appended.  Some  comment  on  the  ques- 
tions raised  appears  on  the  editorial  pages  of  this  issue. — 
Editor.) 

Sir — I  bejf  leave  to  ackno\vled<>e  the  receipt  of  your 
letter  of  the  ITth  instant,  incli)sin<r  cojjv  of  a  communi- 
cation received  l)y  you  from  Alexander  Potter,  in  which 
he  questions  the  projjriety  of  the  Federal  Government 
investi,iiatin,ii:  and  report inu'  on  the  sewage  problems  of 
municipalities. 

In  reply  you  are  informed  that  on  requests  of  states 
and  nuinicipalities  investigations  are  undertaken  from 
time  to  time  to  stimulate  improved  methods  of  sewage 
disposal  in  the  interest  of  the  pul)lic  liealtli.  These 
studies  do  not  involve  the  preparation  of  particular  plans, 
however,  nor  the  supervision  of  construction.  Often- 
times failure  to  respond  to  requests  to  make  such  studies 
would  operate  to  prevent  indefinitely  any  imi)rovements 
contemplated.  The  relation  borne  by  the  service  to  the 
autliorities  previously  mentioned,  therefore,  is  one  of 
helpful  cooperation  and  of  advantage  to  the  engineering 
profession  generally. 

In  the  particular  instance  referred  to  in  your  com- 
munication service  officers  had  been  studying  sewage  and 
water  problems  of  Lexington  for  some  time  in  connection 
with  general  investigations  of  pollution  of  streams,  and 
the  city  authorities  had  also  previously  employed  engi- 
neers to  go  over  the  local  situation  and  advi.^e  them. 

EuPERT  Blue. 
Surgeon-Creneral. 

Bureau  of  Public  Health  Service.  "Washington.  D.  C, 
Apr.  19,  1916. 

I*; 

S^eca^tuKsfi^^^  Cannes  asa  Msi^ 

Sir — Herewith  is  a  clipping  from  the  Lexington,  Ky., 
Leader  of  Apr.  11,  1916,  which  is  of  interest  in  connection 
with  the  question  of  student  employment  in  competition 
with  practicing  engineers. 

While  it  may  be  true  that  the  work  Professor  Powe  and 
his  student  engineers  do  would  not  seriously  embarrass 
anv  practicing  engineer,  it  does  mean  that  the  value  of 
engineering  service  is  minimized  in  the  eyes  of  the  public; 
and  the  profession  is,  to  that  extent,  injured  when  advice 
is  olfered  on  "a  something  for  nothing"  basis. 

In  this  particular  instance  Professor  Eowe  is  freely 
oifering  "complete  plans  and  specifications  and  estimates 
for  water  and  sewers  in  such  form  that  they  may  \w  used 
in  ]>art  or  entirety."     After  such  a  proposition  from  the 


ilcan  uf  ihi-  (■i\  d-eiigitiecring  deparlmcnl  of  the  stale 
university,  it.  will  doubtless  be  dillicult  to  convinc(!  a  city 
council  to  employ  an  engineer  who  charges  real  monc\ 
for  his  services. 

I  am  told  that  this  notice  lias  not  only  ajipeareil  in  the 
Ijcxington  |ia|)ers,  but  has  also  been  given  some  pulilicity 
throughout    ixenlucky.  (i.   I{.  Soi.OMON. 

Atl;iiilii,  (ill.,  .\pr.    1.^,    IIMC. 

I 'riie  clipping  from  Mr.  Solomon  reads  as  follows: 

111  nn  endeavor  to  coiiperntc  In  the  movement  to  better 
till'  Hanltary  conditions  of  towns  and  cities  of  Kentucky,  the 
CoUcKe  of  c;ivll  KnKlne<'rlnK  of  the  University  of  Kentucky 
will  offer  the  services  of  Its  senior  students  durhiK  May  to 
complete  plans,  specifications  and  estimates  of  building  i)roper 
sewape  and  water-supi)ly  systems  of  the  cities  in  such  form 
that  they  may  be  used  In  ijart  or  carried  out  in  entirety 
whenever  the  munici))jil  authorities  order  it  to  be  done.  The 
students  will  spend  .-i  month  in  the  field,  taking  field  notes 
and  accumulating  the  data  needed  for  the  drafts  and  plans. 
The  work  is  under  the  supervision  of  I'rof.  Walter  10.  Uowe, 
dean  of  the  civil-enKineerinK  dei)artment  of  the  university. 
Professor  Rowe  will  vl.sit  the  scenes  of  activity  of  the  young 
engineers  and  give  Instruction  and  outline  the  work  to  be 
done. 

Comment  on  this  subject  may  be  found  on  the  editorial 
pages  of  this  issue. — Editor.] 


T^s'iraesitiair©''s  Emmpsictl  Focmmula 


Sir — The  impact  formula  gi\en  on  p.  'ZH(j  of  your  issue 
of  Mar.  30, 

1 


K 


1    +7 


L^ 


;](),oou 


if  adopted  univer.sally  might  serve  as  an  unfortunate 
example  of  the  u,se  of  empiric  data. 

The  Pankine  column  formula  has  been  largely  aban- 
doned in  favor  of  straight-line  formulas  because  its  in- 
creased accuracy  is  not  worth  the  extra  labor  of  using  it 
mentally,  and  looking  up  values  in  tables  is  annoying. 
Type  of  floor  and  ratio  of  dead-  and  live-load  stresses 
affect  impact  as  well  as  loaded  length,  and  an  impact  for- 
mula which  considers  only  one  factor  should  be  so  simple 
that  it  can  be  applied  mentally. 

The  values  of  K  =  100  —  14  L.  with  minimum  of  15, 
can  be  computed  at  sight  without  using  the  slide-rule. 
Comparing  with  the  other : 

Span,  ft 0  25  .'iO  7.5  100  150  200  300  400  500  600 

First  formula.. .100  98  92  84  75  57  43  25  16  11  8 
100  —  1/4  L 100  94  88  81   75   62   50   25   15   15   15 

For  the  chord  memljers  of  a  200-ft.  span  having  a  live- 
load  stress  of  100,  the  dead-load  stress  might  reach  5i» 
and  the  total  stress  by  the  two  formulas  would  be  193  and 
200  respectively.  The  difference  is  3i/o%.  For  a  600-ft. 
span  the  percentage  of  difference  would  be  less.  The 
errors  in  the  usual  methods  of  design  for  ordinaiy  cases 
are  considerably  larger  than  3i/2%- 

The  writer  of  course  does  not  presume  to  criticize  Prof. 
Turneaure's  work,  nor  is  he  competent  to  propose  new 
impact  formulas.  He  simply  wishes  to  point  out  that 
often  very  simple  expressions  may  be  found  to  represent 
the  results  of  complicated  observations  with  an  accuracy 
quite  sufficient  for  all  practical  purposes. 

C.  T.  Bk.vdy,  Jr. 

514  Bartolome  Mitre,  Buenos  Aires,  Argentina, 
Apr.  26,  1916. 
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The  world's  loiijicst  cableways  have  reeeutly  been  in- 
stalled by  the  Champion  Lumber  Co.,  at  Sunburst  and 
Crestmont,  N.  C— having  reaches  of  3,800  and  4,200  ft. 
respectively.  These  are  not  cableways  of  the  types  com- 
monly employed  in  engineering  construction,  being  log- 
ging skidways,  but  they  are  all  the  more  of  interest  to 
engineers  and  contractors.  This  typo  of  cableway  was 
developed  several  years  ago  by  J.  IT.  Dickinson,  Ciiief 
Engineer  of  the  Logging  Department  of  the  Lidgerwood 
Manufacturing  Co.,  Xew  York  City.  It  consists  of  (1) 
a  steel  head  spar  mounted,  with  engines,  drums  and  ac- 
cessories, on  two  steel  railway  cars,  (2)  a  tail  tree — which 
is  only  a  sturdy  tree  in  an  advantageous  location,  stripped 
for  blocks,  and  (3)  the  lines  of  cable  swinging  between. 

The  4,200-ft.  skidway,  at  Crestmont,  has  two  clear 
spans — 900  ft.  from  head  spar  to  relay  tower  and  3,300 


tiuMUgh  a  l)iock  suspended  from  the  carriage.  To  take 
\ip  the  slack  on  the  skidding  line  and  to  bring  the  end 
down  to  the  ground  (as  there  is  no  weight  on  the  end  be- 
fore logs  are  picked  up)  a  slack  ])uning  cable  is  hitched 
to  the  skidding  line,  reeved  through  a  .sheave  on  the 
carriage,  run  back  to  a  spar  sheave  and  down  to  a  slack- 
pulling  drum.     This  rigging  is  shown  in  Figs.  1  and  2, 

Tlie  three  drums  mentioned  have  slow-speed  gears  on 
their  shafts,  all  geared  to  and  driven  by  a  low-speed 
pinion  on  the  main  power  shaft.  The  skidding  and  out- 
haul  drums  are  connected  to  "these  gears  by  standard 
cone  friction  clutches;  the  slack-])ulling  drum  has  an 
iron-to-iron  floating  friction.  On  the  other  end  of  the 
power  and  outliaul-drum  shafts  are  a  high-speed  pinion 
and  gear  with  a  friction  l)etween  the  power  sliaft  and 
pinion. 

The  operation  of  tlie  skidway  is  as  follows :  On  tlie 
outhaul  the  liigh-speed  gear  is  used  with  the  outhaul 
drum,    pulling    in    the    line   at    2,900    ft.    ])er    min.:    tlie 


FIG.    1.      LOGGING    CABLEWAY    WITH    3,!<00-FT.    SPAN    AT    SUNBURST,   N.   C. 


ft.  from  there  to  tail  tree.  The  3.800-ft.  skidway,  at 
Sunburst,  has  a  single  span,  but  the  tail  tree  is  1,000  ft. 
higher  in  elevation  than  the  head  spar.  In  these  two 
installations  the  head  spar  is  a  75-ft.  latticed  steel  mast, 
on  trunnions  for  lowering  ahead  (when  the  logging  opera- 
tions require  a  new  set  up)  and  with  a  full  swiveled  base 
(the  tail-tree  block  being  shifted  through  any  angle  vip 
to  360°  for  a  single  head-spar  jTOsition). 

AVhat  is  called  the  skidder  car  has  a  capacity  of  100,- 
000  lb.  and  carries,  on  two  four-wheel  standard-gage 
trucks,  the  boiler,  skidding  and  reel  engines,  and  an  air 
compressor  for  the  car  brakes.  The  spar  car  is  also 
mounted  on  two  four-wheel  trucks  and  carries  the  head 
spar  and  a  utility  engine  for  raising  the  spar.  In  chang- 
ing a  set-up  two  extra  cars  are  ])laced  ahead  of  the  spar 
car — one  to  carry  the  spar  and  one  as  a  spacer. 

A  li/2-iu.  cable  is  swung  between  the  head  spar  and  tail 
tree,  at  the  spar  coming  down  to  a  reeling  hoist  for  haul- 
ing in  or  for  changing  the  sag  from  time  to  time.  On 
this  cable  runs  a  small  carriage,  as  shown  in  the  accom- 
panying views.  The  skidding  cable  (;omes  ofE  the  outhaul 
drum  on  the  head-spar  car,  goes  through  a  block  on  the 
spar,  out  through  the  carriage  and  the  Idock  on  the  tail 
tree,  and  back  to  the  carriage.  From  the  skidding  drum 
a  second  cable  goes  up  through  a  block  on  the  spar  and 


skidding  and  slack-pulling  drams  are  then  overhauling. 
During  the  next  step,  the  outhaul  drum  is  held  on  brake 
while  the  slack-pulling  line  is  hauled  in — overhauling  the 
skidding  drum  and  bringing  the  end  of  the  skid  line  to 
ground.  On  the  third  step,  al'ter  the  logs  have  been 
hitched  on,  the  skidding  drum  inhauls  at  900  ft.  ])er 
min.,  the  interlocked  outhaul  drum  paying  out  its  line 
at  the  same  speed ;  the  slack-pulling  drum  is  overhauling 
under  slight  tension. 

These  cableways  were  selected  by  P.  C.  Thede,  General 
Manager  of  the  Champion  Lumber  Co.,  because  of  the 
growing  difficulty  with  older  equipment  of  supplying  the 
company's  mills  with  logs  (these  two  mills  having  a  com- 
bined capacity  of  180,000,000  ft.  per  year— T. 2%  of  the 
state's  entire  lumber  production).  The  Crestmont  hold- 
ings comprise  55,310  acres,  and  the  Sunburst  35,121  acres. 
The  estimated  timber  is  1,078,500,000  ft.,  log  scale.  The 
districts  are  mountainous  and  have  been  logged  for  15 
years,  so  that  all  the  easily  accessible  stands  have  been 
cut.  The  best  timber  is  now  high  wp  on  the  ridges  un- 
touched. 

The  character  of  the  country  was  not  such  that  a 
•1,000-ft.  skidway  could  be  used  everywhere,  but  the  sav- 
ing in  many  of  the  set-ups  (time  lost  in  relaying  track 
and  moving  is  reduced  some  75%  over  that  of  1,500-ft. 
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FU;.    2.      HKAU    SPAR    AND    REEL    PARS    FOR    4,200-FT. 
SKIDWAY 

(■al)loways)  made  the  lari:est  machines  (le.sirai)le.  Tlie 
Lid.srerwood  company,  M'hich  made  the  skidways,  how- 
ever, conservatively  specified  that  tliey  were  to  be  two- 
span  cableways  with  only  2,000  ft.  per  span.  It  is  re- 
ported, by  the  lumber  company,  that  logging  with 
3,800-ft.  span  costs  less  than  with  the  old  1,500-ft. 
machines,  because  of  greater  skidding  speed.  Witli  tlie 
two  new  high-speed  machines  and  five  old  slow-speed 
l,r)00-ft.  units  in  operation,  the  total  cost  of  logging  has 
been  reduced  about  .'50c.  ])er  tliousaiid. 

As  Teclniologic  I'aiKT  No.  ')S,  the  United  States 
Bureau  of  Standards,  S.  W.  Stratton,  Director,  has  just 
issued  a  most  extensive  resume  of  the  properties  of  con- 
crete. The  title  of  the  bulletin  is  "Strength  and  Other 
Properties  of  Concretes  as  Affected  by  Materials  and 
ilethods  of  Preparation,"  and  it  has  been  prepared  by 
Rudolph  J.  Wig,  Engineer-Physicist,  G.  M.  Williams, 
Assistant  Engineer-Physicist,  and  E.  R.  Gates,  Assistant 
Physicist,  all  of  the  Bureau.  The  book,  which  contains 
l'i'2  pages,  including  38  tables  and  44  diagrams,  may  be 
obtained  from  the  Bureau  of  Standards  or  the  Superiu- 
tendent  of  Documents,  at  Washington. 

The  data  presented  includes  the  results  of  some  20,000 
tests.  Compressive  and  tensile  tests  were  made  upon 
mortars  at  different  ages,  including  about  240  different 
sands  and  stone  screenings,  and  compressive  tests  were 
made  on  concretes  composed  of  60  aggregates,  including 
limestones,  gravels,  granites,  cinders  and  trap  rock,  as 
well  as  tests  of  the  physical  properties  of  the  sands,  stone 
screenings    and  coarse  agffrecates.     These   data  furnish 


infurmation  on  tiic  range  of  stu'iigth  values  whuli  were 
iilitaincd  with  dill'crcnt  aggregates  in  various  consiHten- 
1  ic>,  will)  variation  in  workmanship  of  I'ahrication,  in  the 
intlhod  of  phning,  and   in  siilisc(|ncnl  cxiKisurc. 

'I'iic  results  of  such  an  ciahoi'atc  series  cannot  he  given 
iieie.  Iiiit  as  an  indii  ai  inn  of  the  scope  of  the  series  there 
.•lie  apipcndcd  line  ihc  r(iiiclusi<pns  arrived  at  i)y  the  aiith- 
"I's.  'i'lic  talmhil  ions  and  (h'agrani^.  llieniselves  form  one 
of   the   most    \alnalilc   cont  rilml  ion-    to   the    knowledge  of 

concrete   so    \'nv    made    piil>lic.      The    <■ hi-ions    are    as 

follows : 

PORTLANn  CIIMK.N'T   .MORTAR    MI.XTfRES 

Sand  as  a  t.vpe  of  line  aKnii'Kuti!  cannot  be  said  to  be  8u- 
peiior   to   limestone   screenhiKs. 

The  in-oper  Ki'adation  of  the  fine  uKgreKUte  for  maximum 
strength  in  a  iiioitai-  ai)i)earH  to  vary  for  different  niaterialH. 

The  rc.sultH  of  the  te.MtH  of  the  mortars  included  In  this 
liaper  would  indicate  that  for  most  materials  I  lie  hl^^hest 
strenKths  are  obtained  with  those  having  a  giadation  of 
particles  approaching  a  straight  line.  There  are  materials, 
however,  having  a  gradation  varying  widely  from  a  straight 
line,  which  give  high  strength  in  mortars. 

The  quality  of  a  sand  cannot  be  judged  from  its  gradation 
alone.  Any  limitation  arbitrarily  placed  upon  the  proportions 
of  the  particles  of  various  sizes  will  probably  eliminate 
some   very   satisfactory    materials. 

No  fine  aggregate  should  be  rejected  because  of  its  "silt" 
content  determined  by  washing  or  assuming  the  material 
passing  the  No.  200  sieve  as  silt,  as  it  may  be  advantageous 
even  in  relatively  large  quantities  or  detrimental  in  small 
quantities,  depending  upon  its  form,  character,  and  dis- 
tribution. 

Mortars   having   high   density   usually   have   high   strength. 

The  quality  of  sands  to  be  used  in  cement  mortars  can- 
not  be  determined    from   their   "uniformity   coefficients." 

There  is  no  difference  in  the  strength  developed  by  rounded 
and    sharp-grained    sands. 

The  quality  of  sands  cannot  be  determined  from  their 
specific    gravity    and    porosity. 

.Sands  having  a  gradation  approaching  Fuller's  curve 
for  ma.ximum  density  do  not  have  as  great  strength  as  sands 
having   a   gradation   approaching   a    straight   line. 

The  only  satisfactory  method  of  determining  the  value  of 
a  fine  aggregate  in  mortar  mixtures  is  to  test  it  in  the  mix- 
ture in  the  proportion  to  be  used,  exposed  to  the  same  con- 
ditions  as   in    the   proposed    structure. 

Common  usage  has  demonstrated  that  certain  sands  are 
satisfactory  and  therefore  no  tests  of  these  materials  are 
necessary   excepting   to   identify   them. 

~  The  relative  value  of  several  fine  aggregates  to  be  used 
in  concrete  cannot  be  determined  by  testing  them  in  mortar 
mixtures.  They  must  be  tested  in  the  combined  state  with 
the  coarse  aggregate. 

PORTLAND  CEMENT  CONCRETE  MIXTURES 

(A)  Relation      of     Type      of     Aggregate      to      Compressive 
Strength — No   type  of   gravel   or  stone  aggregate   can   be  said 
to    be    generally    superior    to   any    other    type    used    as    coarse 
aggregate    in   concrete   mixtures.      Certain    limestones   are   su- 
perior  to   certain   gravels,   and   some    gravels   are   better   than 
other    limestones.      The    range    of    qualities    in    any    of    these 
types   is  very   great  and   the   strengths  of  concretes   made   up  , 
of  several   different  materials  of  the   same  type   may  vary  as  ' 
much  as  several  hundred  per  cent,  with  all  other  controllable  ' 
factors    uniform. 

(B)  Relation  of  Workmanship  to  Compressive  Strength — 
Undoubtedly  greater  uniformity  is  generally  obtained  by  ma- 
chine mixing  than  by  hand  mixing.  The  method  of  mixing  is 
of  little  importance  so  long  as  it  results  in  a  homogeneous 
mass.  Using  proper  methods  and  with  the  expenditure  of 
sufficient  labor,  results  indicate  that  as  good  concrete  can  be 
obtained  by  hand  mixing  as  by  machine  mixing,  although  it 
probably  would  not  be  economical. 

With  all  other  factors  constant  the  results  included  in  this 
paper  shpw  that  differences  in  manipulation  of  the  mixture 
by  the  workmen  of  several  experienced  concrete  contractors 
may  cause  a  maximum  average  variation  in  the  compressive 
strength  of  the  resulting  concrete  of  70%   or  more. 

(C)  Relation  of  Consistency  of  Mixture  to  Compressive 
Strength — The  quantity  of  vi-ater  added  to  the  mixture  In 
preparing  concrete  affects  materially  the  compressive  strength 
at  all  ages.  With  the  proper  quantity  of  water  the  strength 
may  be  several  hundred  per  cent,  greater  than  that  obtained 
with  a  large  excess  of  water. 
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The  most  satisfactory  consistency  from  the  stamlixiint  ol 
strength  and  durability  is  a  quaking-  or  mushy  mixture,  ami 
the  error  should  be  on  the  side  of  using  too  little  rather  than 
too  much  water,  providing  it  is  properly  spaded  oi-  worlted 
into  place  in  the  foinis.  This  statement  does  not  apply  to  the 
very  dry  mixtures  used  in  the  manufacture  of  concrete  blocks, 
elc.  In  the  case  of  these  products  the  mixtuie  should  con- 
tain the  maximum  quantity  of  water  which  will  permit  of 
lie  immediate  removal  of  the  molds.  This  latter  mixture  has 
less   water  than   the   quaking-   consistency   described   above. 

(D)  Relation  of  Density  to  Compressive  Strength — With 
I  he  same  aggregates  an<l  the  same  proportion  of  cement  to 
lotal    volume    of   aggregate    the    mixture    having    the    greatest 

ii-nsity  -will  have  a  high  and   usually  the  highest  compressive 

t  length. 

Density  is  no  criterion  of  compressive  strength  of  two  mix- 
iires  of  an  aggregate  if  the  ratio  of  cement  to  total  volume 
•  f   aggregate    is    not    the    same. 

Density  is  no  criterion  of  compressive  strength  of  two  mix- 
tures of  the  same  proportions  of  cement  to  total  aggregate  if 
lifferent  aggiegates  are   used,  although   when   the  aggregates 
re   quite   similar   they    ma>-    be   comparal)le. 

(E)  Effect  or  Vaiiou.s  Exposures  on  Compressive  Strength 
The  character   of  the   exposure   of  the   concrete  after   mold- 

ng  materially  affects  its  compressive  strength.  If  the  oi-igi- 
al  water  is  permitted  to  evaporate  from  the  concrete  and 
11  water  is  subsequently  excluded,  the  compressive  strength 
nay  be  reduced  40*^  or  more.  Concrete  should  preferably 
!  '■  kept  wet  for  several  days  or  weeks  after  it  is  deposited  if 
lie    maximum    strength    is    to    be    attained. 

(F)  Effect  of  Exposure  to  Steam  on  Compressive  Strength 
-Steam    greatly    accelerates    the    hardening    process   and    will 

increore  the  st -ength  of  concrete  only  a  few  days  old  by 
^.everal  hundred  per  cent,  depending  on  the  temperature  and 
liii-ation   of  exposure. 

(G)  Relation  of  (Jradation  of  Aggregate  to  Compressive 
.^ii-ength — There  is  no  definite  relation  between  the  gradation 
"f  the  aggregate  and  the  compressive  strength  which  is  ap- 
plicable to  any  considerable  number  of  different  aggregates. 

The  gradation  curve  for  maximum  compressive  strength, 
which  is  usuall.N-  the  same  as  for  maximum  density,  differs 
for    each    aggregate. 

The  so-called  maximum  density  curve,  which  is  a  com- 
tiination  of  the  straight  line  and  ellipse,  does  not  represent 
the  curve  for  maximum  density  excepting  for  the  particular 
materials  used  in  the  tests  from  which  it  was  derived,  or 
\  ei-y    similar    materials. 

Xo  equation  for  a  gradation  curve,  which  can  be  applied  to 
number  of  different   aggregates,    can   be   prepared   from   the 
suits  included  in  this  paper. 
Maximum   density  and   maximum   strength   are   usually   ob- 
I. lined   with   a   concrete    in    -which    the    ratio   of   fine   to   coarse 
ugregate   is   not   less   than    1    to    3.      Thi.s    mixture    is   usually 
uite  stiff  and  therefore  more  difficult  to  handle   than  a  mix- 
u«   containing  a   larger   percentage   of  fine  aggregate. 
Excessive   fineness   does  not   necessarily  result   in  a  totally 
un.satisfactory    sand    for    concrete.      A    scashoi-e    sand    having 
'<'i'i    passing  a  .50-mesh  sieve,  when  mi.xed  with  a  good  coarse 
.itrgregate  and  cement,   was  found  to  give  a  satisfactory  con- 
(lete. 

(H)   Relation   of  Proportions   to   the   Compressive   Strength 

— With    the    relative    volume    of    fine    and    coarse    aggregates 

fixed    the    compressive    strength    of    a    concrete    increases    di- 

•  (tly  as  the  cement  content  but  not  in  a  proportionate  ratio. 

II    increase    in    the    latio   of   cement   to   total   fine   and   coarse 

ugregates  when  the  relative  proportions  of  the  latter  are  not 

lixed   does   not   necessarily   result   in   an    increase   in   strength. 

I'or   example,    a    concrete    mixed    in    the    proportion    of   1    part 

I  ement   to   9   or   10   parts   of  total   fine  and   coarse  aggregates 

<  ombined  so  as  to  give  a  maximum  density  may  have  greater 

strength   than   a   concrete   mixed   in   the    proportion   of   1    part 

■  einent   to    6   parts   total    of  the   same   fine   and    coarso   :.ggre- 

i;ates,  which  are  not  combined  to  give  a  maximum  density. 

GENKRAT.  CONCLUSIONS  FROM  THE  TESTS 

1.  No  standard  of  compressive  strength  can  be  assumed 
'>!-  guaranteed  for  concrete  of  any  particular  proportions 
made  with  any  aggregate  unless  all  the  factors  entering  into 
Its  fabrication  are  controlled. 

2.  A  concrete  having  a  desired  comi)ressive  strength  is 
i')t  necessarily  guaranteed  by  a  specification  requiring  only 
111-    use    of   certain    types   of   materials    in    stated    proportions. 

Illy  a  fractional  part  of  the  desired  strength  may  be  obtained 
iiless    other    factors   are   controlled. 

3.  The  compressive  strength  of  a  concrete  is  just  as  much 
depen'^  r.t  upon  other  factors,  such  as  careful  workmanship 
and  the  use  of  the  proper  quantity  of  water  in  mixing  the 
concrete,  as  it  is  upon  the  use  of  the  proper  quantity  of 
cement. 


4.  The  compressive  strength  of  concrete  may  be  reduced  by 
the  use  of  an  excess  of  water  in  mixing  to  a  fractional  part 
of  tliat  which  it  should  attain  with  the  same  materials.  Too 
much  emphasis  cannot  be  jilaced  upon  the  injurious  effect  of 
the  use  of  excessive  quantities  of  water  in  mixing  the  con- 
crete. 

5.  The  compressive  strength  of  concrete  may  be  greatly 
reduced  if,  after  fabrication,  it  is  exposed  to  the  sun  and 
wind  or  in  any  relatively  dry  atmosphere  in  which  It  loses 
its  moisture  rapidly,  even  though  suitable  materials  were 
used  and  proper  methods  of  fabrication  emiiloyed. 

G.  The  relative  compressive  strength  of  concretes  to  be 
obtained  from  any  given  materials  can  be  determined  only  by 
an   actual   test   of   those    materials   combined    in    a   concrete. 

7.  Contrary  to  general  practice  and  opinion  the  relative 
value  of  several  fine  aggregates  to  be  used  in  concrete  cannot 
be,  determined  by  testing  them  in  mortar  mixtures.  They 
must  be  tested  in  the  combined  state  with  the  coarse  aggre- 
gate. 

8.  Contrary  to  general  practice  and  opinion  the  relative 
value  of  several  coarse  aggregates  to  be  used  in  concrete  can- 
not be  determined  by  testing  them  with  a  given  sand  in  one 
arbitrarily  selected  proportion.  They  should  be  tested  in 
such  combination  with  the  fine  aggregate  as  will  give  maxi- 
mum density,  assuming  the  same  ratio  of  cement  to  total  com- 
bined aggregate   in  all  cases. 

9.  No  type  of  aggregate  such  as  granite,  gravel  or  lime- 
stone can  be  said  to  be  generally  superior  to  all  other 
t.\-pes.     There  a;-e   good  and   poor  aggregates  of  each   type. 

10.  By  proper  attention  to  methods  of  fabrication  and 
curing,  aggregates  which  appear  inferior  and  may  be  avail- 
able at  the  site  of  the  work  may  give  as  high  compressive 
strength  in  concrete  as  the  best  selected  materials  brought 
from  a  distance,  when  the  latter  are  carelessly  or  improperly 
used. 

11.  Density  is  a  good  measure  of  the  relative  compressive 
strength  of  several  different  mixtuies  of  the  same  aggregates 
with  the  same  proportion  of  cement  to  total  aggregate.  The 
mixture  having  the  highest  density  need  not  necessarily  have 
the  maximum  strength,  liut  it  will  hav<t  a  relatively  high 
strength. 

12.  Two  concretes  having  the  same  density  but  composed 
of  different  aggregates  may  have  widely  different  comi)res- 
.sive    strength. 

13.  There  is  no  definite  relation  iietween  the  gradation  of 
the  aggregates  and  the  compressive  strength  of  the  concrete 
which  is  applicable  to  any  considerable  number  of  different 
aggregates. 

14.  The  gradation  curve  for  maximum  compressive 
strength,  which  is  usually  the  same  as  for  the  maximum 
density,    differs    for   each    aggregate. 

15.  With  the  relative  volumes  of  fine  and  coarse  aggregate 
fixed,  the  compressive  strength  of  a  concrete  increases  di- 
rectly, but  not  in  a  proportionate  ratio  as  the  cement  con- 
tent. An  increase  in  the  ratio  of  cement  to  total  fine  and 
coarse  aggregates  when  the  relative  proportions  of  the  latter 
are  not  fixed  does  not  necessarily  result  in  an  increase  in 
strength,  but  may  give  even  a  lower  strength. 

16.  The  compressive  strength  of  concrete  composed  of 
given  materials,  combined  in  definite  proportions  and  fabri- 
cated and  e.xi)Osed  under  given  conditions  can  be  determined 
only  by  testing  the  concrete  actually  prepared  and  treated  in 
the   prescribed   manner. 

17.  The  results  included  in  this  paper  would  indicate  that 
the  compressive  strength  of  most  concretes,  as  commercially 
made,  can  be  increased  2.5  to  100',;  or  more  by  employing  rigid 
inspection  which  will  insuio  proper  methods  of  fabrication  of 
the   material:;. 


HondH  for  Levee  CoiiNtruetloii  to  the  amount  of  $1,500,000 
have  been  voted  by  the  St.  Erancis  Levee  Board,  which  is  in 
charge  of  levee  building  in  the  St.  Francis  district  of  Arkan- 
sas near  Memphis,  Tenn.  At  the  time  of  the  passing  of  the 
vote  the  board  thought  that  the  Humphreys  bill  which  re- 
cently passed  the  House  of  Representatives  provided  that 
levee  districts  and  states  should  appropriate  one-third  of  the 
amount  appropriated  by  the  government,  and  on  tliat  basis 
they  announced  that  the  $1,500,000  so  obtained  would  be  added 
to  the  $4,500,000  from  the  Federal  government,  giving  $6,000,- 
000,  which  would  complete  the  106  mi.  of  levee  work,  all  of 
which  would  be  at  a  height  sufficient  to  stand  the  stage  of  51 
ft.  at  Memphis.  The  board  then  planned  to  issue  one-third  of 
the  bonds  immediately  in  order  to  secure  $1,500,000  on  the 
passage  of  the  bill  and  two  similar  amounts  to  be  secured  as 
needed  thereafter.  The  Humphreys  bill  passed  the  House  of 
Representatives  with  a  proviso  that  the  districts  and  states 
should  pay  one-half  of  the  Federal  appropriation.  The  final 
outcome  of  the  St.  Francis  situation  depends  on  the  pas- 
sage of  the  bill  in  its  completed  state. 
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As  a  start  in  the  series  of  iiupruveiueiits  to  the  water- 
works of  St.  Paul  roeoiiiineiHled  by  Allen  Ilazen,  Con- 
sulting Enjiinocr,  New  York  City,  in  1915,  plans  have 
boon  prepared  and  bids  arc  to  Ije  received  on  .June  ',  for 
constructing  two  eoagulating  basins  and  a  covered  high- 
service  reservoir.  The  coagulating  basins  will  l)c  used 
temporarily  as  a  low-service  reservoir.  Contracts  have 
already  been  let  for  a  pumping  plant  wliich  will  deliver 
water  to  the  high-service  reservoir. 

Mr.  Hazen  recommended  the  construction  of  a  mcclian- 
ical  filtration  plant  including  coagulation  basins,  a  ))ure 
water  reservoir,  an  aerator,  and  wash  water  reservoir. 
The  Water  Commissioners  do  not  consider  it  prac-tical)le 
to  finance  the  filtration  project  at  tlie  present  time,  but 
the  need  for  low-service  storage  is  so  great  that  they  con- 
cluded to  build  the  coagulating  basins  planned  as  a  part 
of  the  filtration  plant  and  use  them  as  a  low-service 
reservoir  until  the  filtration  plant  is  built. 

The  two  coagulating  basins  will  adjoin  tlie  McCarron 
pumping  station,  and  will  have  a  capacity  of  3,500,000 
gal.  each.  In  plan  they  will  be  226x228  'ft.  They  will 
have  a  flat  slab  reinforced-concrete  cover.  For  both 
basins,  about  6,600  cu.yd.  of  concrete  will  be  required. 

The  higli-service  storage  reservoir  will  adjoin  the  pres- 
ent Dale  St.  reservoir,  but  will  give  15  ft.  more  head. 
The  new  reservoir  Avill  have  a  capacity  of  30,000,000  gal., 
will  be  402x432  ft.  in  plan,  with  an  average  depth  of  26 
ft.,  and  Avill  be  covered  by  groined  arch  vaulting  sodded 
over.     It  will  require  about  19,000  cu.yd.  of  concrete. 

The  new  pumping  plant,  for  Avhich  contracts  have  al- 
ready been  awarded,  consists  of  two  7,500,000-gal. 
electrically  driven  centrifugal  pumps.  The  contract  has 
been  let  to  the  local  electric  company  for  "the  necessary 
current"  to  pump  1,000,000  gal.  for  $4,  giving  an  overall 
eflTiciency  of  the  combined  pumping  unit  of  727c.  This 
price  is  equivalent  to  about  0.6c.  per  kw.-hr.  The  pump- 
ing equipment  will  cost  about  $7,700  and  the  building  to 
accommodate  it  about  $7,500. 
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A  thorough  investigation  of  the  unskilled  labor  market 
in  the  East  has  recently  been  made  for  the  Aberthaw 
Construction  Co.  by  0.  E.  Eietschlin,  head  of  the  com- 
pany's employment  department. 

The  territory  investigated  was  the  Xew  England  States 
and  New  York  State.  Unskilled  labor  in  this  territory  is 
chiefly  performed  by  men  of  the  Bulgarian,  Greek,  Italian, 
Polish  and  Portuguese  races.  There  was  general  agree- 
ment among  the  labor  agents,  steamship  agents,  immigra- 
tion inspectors  and  Italian  bankers  interviewed  that  the 
supply  of  this  labor  available  will  not  begin  to  meet 
the  demand.     Unless  there  is  renewed  immigration,  the 
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>h(irlag('  of  hihor  Ix'Toic  the  siuiiincr  is  far  advanced  will 
lie  \cry  acute  Ordinary  iiiiskillcd  laborers  will  demand 
and  receive  3()c.  an  hour  and  possibly  more. 

-loscph  Sj)ano,  field  secretary  of  the  .North  American 
Civic  League  for  Imniigrants,  reported  continuous  calls 
from  various  mills  and  public  service  companies  for  labor- 
ers in  lots  of  50  to  600,  but  is  unable  to  sujjjily  them. 
William  II.  Nitz,  Ins|)ec-tor  of  the  U.  S.  Immigration 
Service  at  Boston,  reported  that  the  only  laborers  arriving 
in  any  quantity  are  Portuguese.  'I'hese,  however,  go  main- 
ly to  New  Bedford,  I'rovidence  and  Fall  River,  where 
relatives  already  have  places  for  them  in  the  mills.  Very 
few  Italian  immigrants  are  arriving,  and  those  that  come 
are  either  under  or  over  military  age  or  men  rc;jected  from 
the  Italian  army  and  not  fit  for  heavy  manual  labor. 

Tables  compiled  from  reports  of  the  U.  S.  Department 
of  Labor  show  that  in  1913  and  in  1914  immigrants  from 
southern  Italy  to  the  number  of  al)out  13,000  per  annum 
arrived  in  the  New  England  States,  and  about  26,000 
arrived  in  New  York  State.  Since  June  30,  1914,  not 
only  has  this  normal  increase  in  the  number  of  laborers 
been  eliminated,  but  22,000  have  left  New  England  and 
64,000  have  left  New  York.  The  figures  .show  moreover 
that  there  is  no  immigration  from  other  races  to  offset 
this  great  reduction  in  the  available  labor  supply  from 
south  Italy. 


The  heavy  rainfall  that  destroyed  the  Lower  Otay 
rock-fill  dam  on  Jan.  27,  1916  (see  Engineering  News, 
Feb.  3,  p.  236,  and  Feb.  17,  p.  334)  did  much  other  dam- 
age to  the  water-works  of  San  Diego,  Calif.  The  following 
review  of  repair  work  done  in  April,  1916,  taken  from 
the  monthly  report  of  F.  M.  Lockwood,  Manager,  Oper- 
ating Department,  City  of  San  Diego,  is  doubly  interest- 
ing because  it  gives  some  idea  not  only  of  the  repair 
work,  but  also  of  the  nature  and  extent  of  the  havoc  the 
lieavy  downpour  wrought  in  addition  to  the  destruction 
of  the  dam : 

The  work  of  reconstructing^  the  water  system  is  pro- 
gressing, despite  the  difficulty  encountered  in  transporting 
materials  for  repairs.  Although  the  roads  are  being  rebuilt 
as  rapidly  as  possible,  it  is  still  necessary  to  use  burro  pack 
trains  to  get  material  to  certain  sections  of  conduit  between 
Morei  a   and   Dulzura. 

Eight  miles  of  road,  which  comprises  practically  all  of 
the  road  between  Barretts  and  the  main  county  road  to 
Campo  have  been  rebuilt.  Four  miles  of  ditch  between  Dul- 
zura Summit  and  Barretts  have  been  cleared  and  excavated 
to  a  depth  of  5  ft.  by  4  ft.  wide.  Extreme  difficulty  is  en- 
countered in  clearing  this  conduit,  it  being  practically  buried 
in  places  beneath  tons  of  rocks  which  have  to  be  blasted 
before    they    can    be    removed. 

By  the  latter  part  of  April  the  three  miles  of  wood-stave 
pipe  line  connecting  the  Upper  and  Lower  Otay  reservoirs 
was  completed.  Upon  turning  the  water  in,  however,  the  ce- 
ment lining  of  one  of  the  tunnels  cracked  for  a  distance  of 
300  ft.,  allowing  the  water  to  escape.  This  caused  a  delay  of 
another  week  in  getting  the  water  into  the  city,  during  wnich 
time  the  work  was  rushed  on  an   additional   1,250  ft.   of  pipe 
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line  necessary  to  make  a  connection  at  the  filter  plant.  This 
additional  line  was  constructed  of  24-in.  wood-stave  pipe,  a 
shipment  of  which  was  rushed  from  San  Francisco.  The 
line  was  completed  within  a  week's  time  and  the  water  from 
the  Upper  Otay  turned   into  the  city  mains. 

The  20  filter  tank.s  at  the  Lower  Otay  reservoir  were  all 
cleaned,  resanded  and  put  in  readiness  for  operation.  A 
General  Electric  flow  meter  was  al.so  installed  at  this  point. 
This  is  a  very  sensitive  instrument,  whic'h,  in  addition  to  giv- 
ingf  a  correct  registration  of  the  flow  of  water  at  all  times, 
will  enable  us  to  tell  the  instant  a  break  occurs  in  the  pipe 
on  either  side  of  the  meter. 

In  Mission  Valley,  three  of  the  80-ft.  wells  were  cleaned 
out  and  put  in  readiness  for  operation  again.  Another  well 
required  40  ft.  of  new  casing.  These  wells  were  completely 
submerged  and  filled  in  during  the  winter  storms,  the  pumps 
and  motors  in  some  cases  being  entirely  washed  away.  Four 
of  these  motors  were  recovered,  however,  and  have  been  dried 
out  and  repaired.  Preparations  are  now  under  way  for 
the  installation  of  an  air-lift  system  in  Mission  Valley. 


Redltiflce   Accadleiratls  ^t  Cipossaia^s 

Accidents  at  grade  cro.ssings  have  increased  1,000% 
ill  the  last  five  years  in  some  parts  of  tliis  country,  acc:ord- 
iiig  to  a  committee  report  presented  at  the  semi-annual 
meeting  of  tlie  American  Railway  Association,  in  New 
York  City.  Tiiis  increase  is  of  course  due  largely  to  the 
roater  use  of  the  automobile.  The  special  committee 
liich  considered  this  (juestion  recommended  five  specific 
jnaotices,  whicli  were  adopted  by  tlie  association.  These 
were : 

Uniform  approach  warning  signs. 

Uniform   color   of   light   for   night   indication. 

Uniform  use  of  a  circular  disk  approximating  16-in.  in 
diameter,  with  the  word  "STOP"  painted  thereon  in  large 
letters,  instead  of  the  vari-colored  flags  which  are  now  in 
use   by   crossing   watchmen    or    flagmen. 

Uniform  painting  of  crossing  gates  alternate  diagonal 
stripes  of  black  and  white   (somewhat  like  a  barber  pole). 

Uniform  rules  governing  crossing  watchmen  or  flagmen 
while  controlling  or   regulating  streets  or   highway  traffic. 

Si 
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Electric  ligliting  is  by  no  means  the  only  field  now 
covered  by  the  activities  of  the  National  Electric  Light 
Association,  and  at  the  annual  meeting  held  in  Chicago 
on  May  23-26  the  President  (E.  W.  Lloyd)  announced 
that  in  view  of  the  development  of  otlier  fields  it  has 
been  proposed  to  adopt  a  more  appropriate  and  descrip- 
tive name.  The  association  really  represents  the  electric 
central-station  companies,  and  its  interests  are  in  the 
widest  possible  development  of  the  use  of  central-station 
current  for  light,  heat  and  power  in  both  industrial  and 
domestic  service.  Over  3,000  members  and  guests  were 
registered.  The  meetings  were  held  in  different  rooms 
of  the  Auditorium  and  Congress  hotels,  and  the  Auditor- 
ium theater  was  given  up  for  an  exhibition  of  electrical 
apparatus  and  appliances.  In  addition  to  the  general 
meetings  there  were  separate  sessions  for  five  different 
.sections:  Technical  and  hydro-electric,  electric  vehicles, 
commercial,  accounting,  and  company  sections.  There 
were  over  20  sessions  during  the  four  days.  A  system  of 
telephones  connected  the  meeting  rooms  and  each  room 
had  signs  showing  the  subject  under  consideration  in 
that  room  and  all  the  other  rooms,  the  signs  being  changed 
from  time  to  time  in  accordance  with  telephone  instruc- 
tions as  the  meeting  progressed. 

The  rating  of  lamps  by  the  "lumen,"  or  unit  of  light 
flux,  was  recommended  as  a  substitute  for  the  candle- 
power  rating,  which  is  said  to  be  an  inaccurate  and  in- 


adequate indication  of  the  illuminating  power  of  lamps. 
An  objection  was  made  tiiat  this  might  cau.se  trouble  in 
making  contracts  for  .street  lighting,  but  this  did  not  seem 
to  be  considered  .seriously. 

Some  of  the  reports  reviewed  tlie  growing  use  of  in- 
candescent lamps  for  factory,  office,  and  other  interior 
lighting.  Also  for  outdoor  lighting,  not  only  in  streets 
but  at  tennis  courts,  athletic  fields,  steamer  piers,  etc. 
In  the  ornamental  lighting  of  streets  and  parks  the  use 
of  standards  witii  more  than  two  lam])s  was  regarded 
unfavorably.  This  subject  also  included  the  lighting  of 
country  highways  at  public  expense,  a  method  which  has 
been  adopted  in  several  states,  mainly  by  counties  but 
also  by  townships.  This,  however,  is  practically  an  un- 
de\eloped  field  as  yet. 

Of  special  interest  was  the  subject  of  outdoor  lighting 
of  construction  work,  and  a  similar  problem  is  the  light- 
ing of  railway  yards,  both  for  efficiency  and  safety  of 
operation.  For  yards,  the  ordinary  arc  lamps  and  lum- 
inous arc  lamps  are  con.sidered  inferior  to  "flood  light- 
ing" by  incandescent  lam])s  with  projecting  devices.  This 
system  of  lighting  has  been  applied  also  to  the  exterior 
illumination  of  public  buildings,  statuary  and  fountains 
in  parks,  etc. 

PowEH  ANu  Heating 

Several  reports  dealt  with  developing  the  sale  and  utili- 
zation of  current,  and  increasing  tlie  use  of  current  by 
the  introduction  of  various  appliances  for  household,  of- 
fice and  industrial  puri)os(?s.  In  a  pai)er  by  P]dgar  F. 
Collins  on  the  resistance  heater  as  a  load  builder,  it  Avas 
stated  that  many  water-power  plants  can  generate  steam 
for  heating  more  economically  by  electricity  than  by  fuel- 
fired  boilers.  Electric  heaters  can  be  applied  also  to 
furnaces,  foundry  and  annealing  ovens,  melting  pots  for 
babbitt  and  type  metal  and  glue,  drying  kilns,  etc.  Spe- 
cial reports  dealt  witli  electrical  heating  (industrial  and 
domestic),  welding,  steel-making  furnaces,  the  operation 
of  ice-making  plants,  and  the  use  of  cooking  ranges  and 
numerous  household  devices. 

The  use  of  electric  power  on  engineering  construction 
work  was  dealt  with  in  rather  limited  style  in  one  report. 
The  applications  noted  included  compressors,  hoists, 
pumps,  concrete  mixers  and  wood-working  tools.  Par- 
ticulars were  given  of  the  ])Iant  used  at  the  Kensico  dam 
and  the  Catskill  aqueduct  for  the  new  water  supply  for 
New  York  City,  and  the  Blount  Royal  tunnel  of  the 
Canadian   Northern   Ry.   at   Montreal. 

Electric  Tha\.si>oi{tation   Methods 

In  view  of  the  possibilities  of  electric  vehicles  as  a 
field  for  central-station  current,  the  National  Electric 
Light  Association  has  secured  the  affiliation  of  the  former 
Electric  Vehicle  Association,  which  latter  now  consti- 
tutes the  electric  vehicle  section.  The  papers  in  this 
section  related  to  passenger  vehicles,  motor  trucks  and 
the  small  trucks  used  in  factories  and  for  handling  bag- 
gage and  express  matter.  Road  construction,  street  pav- 
ing and  street  cleaning  were  also  touched  upon  in  their 
relation  to  increasing  the  mileage  to  be  obtained  from 
one  charge  of  a  storage  battery. 

The  larger  question  of  electric  traction  for  railways 
was  dealt  with  in  the  meetings  of  the  Ilydro-P'lectric  Sec- 
tion, the  point  of  view  being  that  the  supply  of  current 
for  city  and  interurban  railways  and  even  for  electrified 
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portions  of  stcnm  niilwavs,  is  a  proiMisiiij,^  (iclil  I'oi'  cen- 
tral station  coniiJanios.  Ono  coniniittcc  rcjiort  (iisciissod 
ineriry  supply  i'or  electrilication  of  stnini  railways,  and 
advised  power  eompanios  to  keep  lliis  in  \\v\v  in  pliin- 
ninp  for  futuro  develo])nionts. 

(J  i:\KltATION  ANM)  DlSTltl  UUTION  OK  CUHItKNT 
Tlic  ri'])ort  of  tlic  Coniniittcc  on  Prime  Movers  stated 
tiiat  llie  feature  of  the  piist  year  is  tlie  plieiioinenal  in- 
crease in  size  of  steam  tiirliines.  wliile  coiidenser  devel- 
opment lias  kept  pace  with  that  of  tlie  turbines.  Of 
special  interest  is  the  rcmari<al)le  increase  in  steam  pres- 
sures. A  paper  by  Roliert  Cramer  stated  that  while  200 
11).  is  still  considered  hi<>h-pressuro,  several  turbine  units 
are  being  built  to  operate  under  350  lb.  and  boiler  pres- 
sures up  to  500  or  fiOO  Hi.  seem  to  lie  highly  probable. 
In  the  discussion  there  was  some  (jucstiini  as  to  whether 
the  results  would  warrant  the  increased  cost.  The  com- 
mittee considered  that  tlie  "lioiler  horsepower"  for  rating 
the  power  of  boilers  is  practically  meaningless  and  should 
give  place  to  something  better.  The  method  of  stating 
the  ratio  of  boiler  horsepower  to  engine  horsepower  was 
discussed  also,  and  W.  L.  Abbott  (Chicago  Edison  Co.) 
suggested  that  such  matters  should  be  submitted  to  engi- 
neering societies  and  boiler  makers.  A  resolution  was 
adopted  urging  the  American  Society  of  ^lechanical  En- 
gineers to  recommend  a  method  of  boiler  rating  which 
will  he  logical  and  visable. 

Hydro-electric  development  was  reviewed  by  T.  C. 
^lartin,  and  protest  was  made  against  the  movement  for 
government  control  of  projects  for  the  utilizaticm  of 
water  power.  Such  control  was  strongly  opposed  also  in 
an  address  on  "Water-Power  Legislation"  by  Henry  J. 
Pierce,  of  Seattle,  Wash.  The  latter  approved  the  Shields 
bill  as  originally  passed  by  the  Senate,  but  objected  to  the 
Adamson  bill  substituted  for  this  in  the  House. 

Concrete  conduit  was  mentioned  in  connection  with 
underground  work.  It  is  said  to  resist  burnouts  better 
than  vitrified  tile,  and  the  finished  cost  of  3i/2-in.  cir- 
cular concrete  conduit  is  about  the  same  as  that  of  .'}i/2- 
in.  square  tile  conduit.  For  protection  of  transformers 
on  4,000-volt  circuits,  lightning  arresters  were  recom- 
mended on  the  transformer  poles  rather  than  the  line 
poles ;  arresters  at  a  distance  of  1,000  ft.  give  very  little 
protection.  Developments  in  meters  and  other  electric 
apparatus  were  covered  in  several  reports.  The  tl.  S. 
Bureau  of  Standards  was  criticized  for  its  rules  on  over- 
head construction,  which  are  considered  not  only  unrea- 
sonably severe,  but  tending  to  check  the  development  of 
rural  lines  by  the  higher  cost  involved. 

The  new  President  is  Herbert  A.  Wagner,  President  of 
the  Consolidated  Gas,  Electric  Light  and  Power  Co.,  of 
Baltimore,  Md.  The  Secretary  is  T.  C.  ^lartin,  of  New 
York,  N.  Y. 

[*] 

A  Short  Course  In  Concrete  Eng^ineerins  for  manual  train- 
ing and  vocational  teachers  is  to  be  conducted  by  the  Exten- 
sion Division  of  the  Portland  Cement  Association  in  Chicago 
from  June  26  to  July  1,  1916.  The  course  is  free  to  supervisors 
and  instructors  in  manual-training  work. 

Part.s  of  the  Pluiiihing  Ordinance  of  Lexington,  Ky.,  have 
bt-en  declared  unconstitutional  by  the  judge  of  the  Circuit 
Court.  The  ordinance  provided  among  other  things  that 
each  master  plumber  must  pay  a  license  fee  of  .f5  and  each 
journeyman  plumber  a  fee  of  $1,  and  that  these  licenses  would 
be  renewed  annually  upon  payment  of  50c.  The  ordinance  also 
provided  that  only  plumbers  who  had  passed  an  examination 
as  required  in  the  ordinance  were  elieible  to  receive  a  license. 
This  provision  the  court  held  to  be  discriminatory.     The  ordi- 


n.nici'  iil.so  piovldcfl  that  the  Halary  of  the  plumbInK  Inapector 
Hhould  be  paid  from  lIccriHi!  or  r»Klf*tratloii  fcpB  from  Ih.- 
pliiniherH  of  tlie  city.  ThJH  provUlon  wuh  hIho  hold  to  I.. 
unciiiiMtltutloniil. 

(iiMXl    Wnter-WorkH   In    the    IMilllpiiliie    iNlanilH   arc    (ncreuH- 
Ing    III    favor.    .-KcordliiK    to    tln'    lliii<;iu    of    I-ubllr    WoiIch    In 
.Manila,    which,    •'CoiiinnTCf    ItcpoitH"    HtiiteH,    Ih    recclviMg    r<!- 
(lUcstH  from  all  parts  of  the  iMlaiidH  for  thu  iiiHtallatlon  of  wii- 
fii-workH  .syHlcniH.     Only   12  inuiilclpallHeH  In   the   I'hIllpplMCM 
ran    boanl    of   modern    water   BysteiiiH,    but    the    bureau    haH   in 
preparation    rdan.s    for   six   additional    HysteniH.      At   .San    I'ablo 
the   conHtructlon   of  a   water-work.s   By.fteni    wan   begun    .-iboiii 
a    year   ago.   and    It   Ih    now   nearly   completed.      Tho   Hource    oi 
this  system   Is  a  large  spring  located   In   the  foolhllli,   the  e.i 
paclty  of  which  Is  2,(100,000  gal.  per  24  hr.     They  are  nil  gr;iv 
Ity   systems   with    the   exception   of   the    water-works   at   Ta.il 
which    Includes    a    pumping    plant    equipped    with    Diesel    en 
gines. 

LightnlnK    Protection    for    Water    TowerM    was    dealt    with 

in  a  report  presented  at  the  meeting  of  the  National  Fire  Pro- 
tection Association  at  Chicago,  May  !l-]l.  For  a  wood  tank 
on  a  steel  tower  an  air  terminal  at  the  apex  of  the  roof  Is 
sufficient,  with  the  conductor  extending  from  this  bonded  to 
the  top  of  the  tower,  and  a  ground  rod  bonded  to  the  bottom 
of  the  tower  and  extended  into  the  earth.  Structures  over  60 
ft.  high  should  have  at  least  two  ground  rods.  If  the  roof  is 
of  metal,  this  ma.v  serve  as  the  terminal,  the  conductor  t)eing 
bonded  to  it.  For  steel  tanks  on  steel  towers  only  the  ground 
rods  are  needed.  The  bonding  should  be  done  b.v  soldering 
one  end  of  the  conductor  into  a  threaded  brass  plug  and 
sciewing  this  plug  tightly  into  a  tapped  hole  in  the  steel 
frame. 

The  Second  Annual  State-Wide  flood  RondH  Day  in  Penn- 
sylvania was  ol)served  May  2.')  and  according  to  reports  re- 
ceived by  Chief  Kngineer  William  D.  Uhler  of  the  State  High- 
way Department  more  than  80,000  volunteers  worked  on  roads 
in  the  67  counties  of  the  state.  Many  carloads  of  road  ma- 
terials were  donated  by  corporations  and  public-spirited  citi- 
zens. In  the  western  counties  several  thousand  men  worked 
on  the  proposed  William  Penn  Highway,  which  will  connect 
Philadelphia  and  Pittsburgh.  Governor  Martin  G.  Brumbaugh 
with  other  officials  inspected  work  in  Cumberland,  Perry  and 
Dauphin  Counties  and  the  Governor  himself  donned  overalls 
and  guided  a  plow  at  several  places.  The  Governor  was  a 
farmer  before  he  became  an  educator  and  politician  and  was 
well    able    to    do    his    bit. 

AVater  Mains  and  Fire  Hydrants  in  relation  to  city  planning 
have  been  made  tlie  subject  of  a  questionnaire  by  a  recently 
appointed  Committee  on  City  Planning  of  the  American  Water- 
Works  Association,  the  chairman  of  which  is  E.  I'.  Goodrich, 
35  Nassau  St.,  New  York  City.  A  half-dozen  questions  relate 
to  pipe  location,  and  a  score  or  so  to  fire  hydrants.  The  fire- 
hydrant  questions  deal,  first,  with  the  relative  advantages  of 
hydrants  located  above  and  below  the  sidewalk  level  and, 
second,  with  tlie  location  of  the  hydrants  longitudinally  or  in 
relation  to  position  in  the  length  of  the  block,  and  laterally 
or  witli  respect  to  position  at  the  curb  line  or  between  the 
curb  and  the  building  line.  The  committee  will  doubtless  be 
glad  to  receive  information  from  nonmembers  as  well  as 
members  of  the  association.  Copies  of  the  questionnaire 
may  be  oljtained  by  addressing  Mr.  Goodrich. 

A  New  Cause  for  Water  Waste — In  the  operation  of  model 
tenements  in  Cincinnati  and  in  W^ashington,  where  water  is 
furnished  free  to  the  tenants,  it  is  found  that  the  water  bill 
amounts  on  the  average  to  about  one-eighth  the  rental.  It 
has  also  been  found  that  the  consumption  of  water  by  negro 
tenants  exceeds  the  consumption  by  white  tenants.  A  neigli- 
borhood  visitor  called  at  a  colored  tenement,  and  as  the  door 
was  opened  to  her  she  heard  the  splashing  of  water  in  the 
back  of  the  room  where  a  wide-open  faucet  was  discharging  ; 
a  full  stream  of  water  into  the  sink.  The  visitor  turned  off 
the  faucet  and  said  to  the  colored  woman:  "Why,  Molly,  what 
do  you  keep  the  water  running  for  when  you  are  not  using 
it?"  "Well,  you  see,  mum,"  replied  the  colored  woman 
gets  mighty  lonesome  sometimes  and  dat  ar  water  a-runnin' 
is  a  powerful   sight  o'  company." 

Halifax  Harbor  Work  in  the  construction  of  the 
Ocean  Terminals  descriljed  so  extensively  in  "Engineering' 
News"  during  the  last  six  months  is  progressing  favorably. 
The  railway  is  almost  completed  to  grade  throughout  and 
the  contractors  are  now  trimming  slopes  and  cleaning  up 
subgrade.  A  large  part  of  the  terminal  yard  in  Bedford  Basin, 
has  been  in  use  for  some  months  past.  The  sectional  hollo 
consrete  quay  blocks  have  been  laid  for  about  1,300  ft.  of  wall 
and  foundations  are  ready  for  about  1,000  ft.  more.  The  diving 
bell  has  Ijeen  preparing  foundations  at  a  rate  of  80  to  100  ft. 
per  wecl<  The  rock  dredging  in  the  harbor  is  practically 
complete       The   placing   of    mass    concrete    foundations   in   the 
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wet  at  depths  from  45  ft.  to  60  ft.  below  low  water  is  being- 
proceeded  with  and  about  300  ft.  of  wall  foundations  have  al- 
ready been  .successfully  prepared  in  this  way.  The  seats  on 
the  top  of  the  mass  work  to  receive  the  cellular  blocks  have 
been  prepared  by  helmet  divers.  This  has  been  neces.sary 
to  malve  time,  as  the  divins  bell  has  been  fully  employed 
working-  night  and  day  on  other  sections. 

New  York  Is   Now  the   I^eiullnp;  ('oniiiiercinl    Seaport   of   the 

.,  orld,  according  to  statistics  just  made  public  by  the  Depart- 
ment of  Commerce.  The  "Statistical  Abstract  of  the  United 
States  for  1915,"  just  issued  by  the  Department,  shows  im- 
ports and  e.\ports  at  New  York  in  the  last  fiscal  year  amount- 
ing to  $2,125,000,000.  This  is  some  $200,000,000  greater  than 
the  commerce  of  London.  The  fiscal  year  ending  June  30,  1916, 
will  show  a  further  great  increase  in  the  commerce  of  New 
York.  The  following  table  shows  the  imports  and  exports  of 
New  York  compared  with  the  four  other  greatest  world 
ports,   the  figuree   being  for  the   latest   year  available. 

Ports  Imports  Exports 

(Millions  of  dollars) 

New    York    931.0  1,193.6 

T.nndon      1.232.1  696.0 

Hamburg      1,084.3  817.3 

.Vntwerp      623.2  5SS.2 

Liverpool      SIO.O  836.0 

Leaky  Steel  Distributing  Maiii.s  at  c;alt,  Ont.,  are  said  to 
h.ave  contributed  to  the  recent  temporary  failure  of  the  wa- 
ter-supply of  that  city.  On  the  evening  of  Mar.  10,  1916,  the 
Imperial  Hotel  caught  fire.  The  water  pressure  failed  almost 
instantly.  Assistance  was  promptly  rendered  by  fire  pumps 
in  two  different  mills,  but  for  more  than  two  hours  after  the 
lire  started  the  city  pumps  were  of  little  or  no  service,  even 
though  many  valves  were  shut  in  mains  nearest  the  hydrants 
in  use.  When  the  fire  broke  out,  the  two  centrifugal  pumps, 
run  in  tandem,  were  out  of  commission  owing  to  the  fact  that 
(lie  125-kv.-a.  motor  which  drives  tliem  had  burned  out  a  few 
iiys  before  and  was  being  repaired.  Of  the  two  steam  pumps, 
n.3  was  operating  when  the  fire  alarm  sounued,  but  it  is  said 
hat  the  steam  supply  is  low,  so  time  was  lost  in  getting  the 
second  steam  pump  going.  In  addition  to  the  pump  troubles, 
the  275,000-gal.  standpipe  was  empty.  It  is  reported  that  this 
was  due  to  leaks  in  steel  distributing  mains  laid  a  few  years 
rigo,  including  a  large  main  in  Ainsley  St.  These  mains  had 
yiven  much  trouble,  it  is  said,  for  the  past  two  years  from 
1  ndly  leaking  joints  and  from  leaks  due  to  corrosion  in  the 
body  of  the  pipe.  The  day  after  the  fire  steps  were  taken 
to  secure  a  250-kv.-a.  motor,  so  the  two  centrifugal  pumps  can 
lie  run  separately  hereafter;  to  replace  all  the  steel  pipe  with 
cast  iron;  and  to  drill  a  new  well  at  the  pumping  station. 


Mr.  R.  T.  Wells  has  resigned  as  City  Engineer  of  Parsons, 
(Can. 

Mr.  S.  K.  TItns  has  resigned  as  City  Engineer  of  Arkansas 
'ity,  Kan. 

Mr.  J.  R.  Crissey  has  been  appointed  City  Engineer  of 
Johnstown,  Penn.     He  succeeds  Lee  Masterson. 

Mr.  Charles  Pratt,  formerly  City  Engineer  of  Chanute, 
Ivan.,  has  been  appointed  City  Engineer  of  Erie,  Kan. 

Mr.  G.  N.  Wood,  formerly  Assistant  City  Engineer  of 
Oouglas,  Ariz.,  has  been  appointed  City  Engineer  of  Chanute, 
Ivan. 

Mr.  G.  A.  Harwood  has  been  appointed  Engineering  Assist- 
ant to  the  Vice-President  of  Operation  of  the  New  York 
Central  Railroad  Co. 

Mr.  Frank  A.  Probert,  M.  Am.  Inst.  M.  E.,  Consulting  Engi- 
neer, San  Francisco,  has  been  appointed  Professor  of  Min- 
ing   in    the   University    of    California. 

Mr.  Frank  Adams,  of  the  United  States  Department  of  Agri- 
culture, has  been  appointed  Professor  of  Irrigation  Investi- 
gations  in   the  University   of   California. 

Mr.  J.  S.  I/an^horn,  M.  Am.  Soc.  C.  E.,  formerly  Division 
Engineer,  Board  of  Water  Supply,  New  York  City,  has  been 
appointed  Deputy  Commissioner,  Department  of  Water-Sup- 
ply,   Gas    and    Electricity,    New    York    City. 

Mr.  Andrew  C.  I^awson,  M.  Am.  Inst.  M.  E.,  Professor  of 
Geology  and  Mineralogy  in  the  University  of  California,  has 
been  appointed  Dean  of  the  College  of  Mining  in  tliat  Uni- 
versity. 

Mr.  H.  S.  Mor.se,  M.  Am.  Soc.  C.  E.,  Director  oi'  the  Cin- 
cinnati Bureau  of  Municipal  Research,  has  resigned  to  take 
charge  of  the  Department  of  Public  Works  of  the  Detroit  Bu- 


reau of  Governmental  Research,  recently  organized  to  con- 
duct municipal,  state  and  national  government  research. 

Mr.  Howard  E.  Hyde,  M.  Am.  Soc.  C.  E.,  formerly  Acting 
City  Engineer  of  Manila,  and  for  many  years  Principal  Assist- 
ant Engineer  of  the  Sewerage  System  and  Street  Paving  of 
Havana,  Cuba,  has  resigned  his  position  as  Assistant  Engineer, 
Water-supply  Board  of  Providence,  R,  I.,  and  will  hereafter 
become  actively  connected  with  the  firm  of  Young  &  Hyde, 
Inc.,  Contracting  Engineers,  Produce  Exchange  Bldg.,  New 
York  City,  with  which  he  has  been  indirectly  connected  for 
several   years. 

Mr,  William  Bowie,  of  the  United  States  Coast  and  Geodetic 

Survey,  has  been  appointed  a  member  from  the  United  States 
of  the  Permanent  Commission  of  the  Inteinational  Geodetic 
Association.  Since  1909  Mr.  Bowie  has  been  Chief  of  the  Divi- 
sion of  Geodesy  of  the  Survey,  and  in  1912  was  one  of  the 
delegates  from  the  United  States  to  the  convention  of  the 
International  Geodetic  Association  at  Hamburg,  Germany. 
This  association  was  organized  more  than  50  years  ago  for 
the  purpose  of  securing  the  cooperation  of  the  European 
nations  in  undertaking  certain  geodetic  problems  which  were 
international    in   scope. 


James  J.  Hill,  railroad  builder,  capitalist  and  most  widely 
known  figure  of  the  Northwest,  died  at  liis  St.  I'aul,  Minn., 
residence  on  May  29,  as  the  result  of  an  infection  caused  by 
intestinal  trouble.  J.  J.  Hiil  was  born  near  Guelph,  Ont.,  on 
Sept.  16,  1838.  He  immigrated  to  the  United  States,  reaching 
St.  Paul  in  1856.  In  1870  he  organized  the  Red  River  Valley 
Transportation  Co.  and  began  development  of  the  Red  River 
Valley,  out  of  which  project  grew  a  syndicate  that  eventually 
took  over  the  St.  Paul  &  Pacific  Ry. — which  later  became  the 
Great  Nortliern  Ry.  In  1901  the  Hill  interests  bought  the 
Chicago,  Burlington  &  Quincy  R.R.,  and  in  1907  the  fourteen 
railways  operated  subsidiary  to  the  Great  Northern  were 
purchased  by  the  latter  and. operated  as  a  part  of  the  Great 
Northern   system. 

liieut.  James  Vincent  Rockwell,  M.  Am.  Soc.  C.  E.,  Civil 
Engineer  in  the  United  States  Navy,  was  killed  on  May  24, 
at  Pensacola,  Fla.,  where  he  was  training  as  an  aviator.  The 
aeroplane  he  was  piloting  dived  into  the  Gulf.  Lieutenant 
Rockwell  was  born  in  Indiana  and  appointed  to  the  service 
from  Iowa.     He  was  39  years  old. 

Prof.  Webster  AVells,  who  was  for  38  years  on  the  teacliing 
staff  of  the  Massachusetts  Institute  of  Technology,  died,  on 
May  23,  in  Arlington.  Mass.  He  was  born  in  Boston,  in  1851, 
and  graduated  from  the  Institute  in  1873,  taking  up  his  life 
work  there  immediately  afterward.  Professor  Wells  was  the 
author  of  many  standard  textbooks  on  mathematics,  which 
gained  him  a  national   reputation. 
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NATIONAL  CONFERENCE   ON   CITY   PLANNING. 

June  5-7.     Conference  in  Cleveland.     Secy.,  Flavel  ShurtlefC, 
19   Congress  St.,   Boston,   Mass. 
AMERICAN  WATER-WORKS  ASSOCIATION. 

June  5-9.     Convention  in  New  York  City.     Secy.,  J.  M.  Diven, 
47  State  St.,  Troy,  N.  Y. 
SOCIETY  OP  AUTOMOBILE  ENGINEERS. 

June   12-16.      Summer   meeting    (cruise   on    Lake    Huron   and 
Georgian   Bay).     Secy.,  Coker  F.  Clarkson,   29   W.   39th  St., 
New    York   City. 
MASTER  CAR  BUILDERS'   ASSOCIATION. 

June    14-16.      Annual    meeting,    Atlantic    City,    N.    J.      Secy., 
.Jos.    W.   Taylor,   Karpen    Bldg.,    Cliicago. 
AMERICAN   INSTITUTE  OF   CH10M1CAL   ENGINEERS. 

June  14-17.     Eighth  semiannual  meeting.     Cleveland.     Secy., 
I.  C.  Olsen.  Cooper  Union,  New   Yorli  City. 
RAILWAY    SUPPLY   MANUFACTUREH.S'    ASSOCIATION. 

June   14-21.      Convention   in   Atlantic   City.      Secy.,   J.   D.   Con- 
way,   2136    Oliver    Bldg.,    Pittsburgh. 
SOCIETY     OF     RAILWAY     CLUB     SECRETARIES. 

June  16-17.     Annual   meeting  in  Atlantic  City.     Secy.,   H.  D. 
Vought,   95   Liberty   St.,   New    York   City. 
AMERICAN  RAILWAY  MASTER  MECHANICS  ASSOCIATION. 
June    19-21.       Annual    meeting,    Atlantic    City,    N.    J.       Secy., 
Jos.   W.  Taylor.  Karpen   Hldg..  Chicago. 
SOCIETY    FOR   THE   PROMOTION   OF    ENGINEERING    EDU- 
CATION 
June   19-22.      Annual   meeting   in   Charlottesville,    Va.      Secy., 
F.   L.   Bishop,   University   of  Pittsburgh,   Pittsburgh. 
TRI-STATK     WATER     AND    LIGHT    ASSOCIATION    OF    THE 
CAROLINAS    AND    GEORGIA. 
June  21-23.     Annual  convention  at  Isle  of  Pines,  S.  C.     Secy., 
W.  P.  Stieglitz,  Columbia,  S.  C. 
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AMKUICAN   SOriKTY   OK   riVII-   KNC.INKFRS. 

June   27-aO.      Ariiuial    nicctliiK   In    nitHliurnh,      Si'cy.,   t'liailc 
Wiiiicn   Hunt.  V2()  Wi-Ht   riTlli   St.,   Niw    York   rily. 

AMIOHICAN     StKMKTV     KOlt     THSTINCJ     M  ATKHI  AI,S. 

June     :!7-30.        Annuiil      nu-t'tlnt,'      In      Atlantic      City.        Sicy 
ICd^cnr  MiirbuTK.  University  of  I'cnnHyl vanla,   I'lilladflphh 


Applie^ir&ces  eivn^td  Materials 


Strrl   t'roMMnrni  for  Power  IiIiivn 

A  simply  constructed  anel  easily  erected  steel  crossarin 
for  wood  poles  on  electric-power  transmission  lines  has  been 
devised  by  E.  C.  van  Dlest,  ConsultlnK  IOn^clneer,  Colorado 
Springs,  Colo.  It  was  designed  originally  for  the  transmission 
lines    of    the    Interinountain    Hallway,    Light    and    J'ower    Co., 
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STEEL  CROSSARM  FOR  POWER  POLES 

Holdrege.  Neb.     It  has  served  the  purpose  so  well  that  a  pat- 
ent  has   been   applied    for.      It   Is  now   being   manufactured   by 
the  Associated  Engineers  Co.,   Colorado  Springs.     The  accom- 
panying sketch  gives  the  details  of  this  new  crossarm. 
*      *      * 
Track  Tie-Plates  with  Felt  Pads 
To    reduce   noise   of   trains   In    large   terminal   stations   and 
on  elevated   railways  use   is  being  made   of  padded   tie-plates, 
having    a    felt    pad    between    the    plate   and    the   tie.      The   ac- 
companying drawing  shows  a  form  of  tie-plate  having  a  re- 
cess in  the  bottom  to  receive  the  pad  and  thus  hold  It  securely. 


TIE-PLATE  WITH  FELT  PAD 

The  pad  is  of  cow-hair  felt,  about  %-in.  thick.  Tie-plates  of 
this  design  are  in  use  in  the  electric  railway  terminal  of  the 
Public  Service  Ry.,  at  Newark,  N.  J.,  and  on  the  Chicago 
elevated    railways. 

Padded  tie-plates  in  which  the  pad  is  simply  placed  be- 
neath the  plate,  and  not  held  in  a  recess,  are  used  exten- 
sively at  New  York  City  in  the  Pennsylvania  R.R.  terminal, 
the  Grand  Central  Station,  and  the  rapid-transit  subways. 
The  use  of  the  pads  is  mainly  to  reduce  the  noise,  but  they 
also  serve  to  protect  the  wood  from  abrasion,  as  it  is  some 
time  before  the  pad  allows  the  tie-plate  to  come  in  con- 
tact  with    the    tie.      By    incasing   and    holding    the    pad,    as    in 


the  dcslKn  llluHt  ratid,  It  cannot  so  Kf)on  spread  or  crush  df)wn, 
and  Its  life  Is  thus  Increased  materially.  These  padded  ll... 
plali's  are  inanufacturod  by  the  Trju-k  KpccialtieH  Co.,  29 
Uroadw.iy,    New    Yoi  U,    N.    Y. 

Trii<-k-ll»iiilliiK   Drill 

The  new  tool  sliou  n  hfrowlth  Is  for  drilling  bond  holes  In 
lalls.  It  has  no  base  plate  but  Is  secured  directly  to  the  roll 
by  clainiiB  which  i)rovlde  for  rails  of  different  base  widths  and 
heads  of  different  sizes.  The  clamps  Ki'lp  the  rail  at  two 
jiolnts,  and  are  engaKed  or  released  by  the  niovcineiit  of  a 
hand  lever.  The  revolution  and  feed  of  the  drill  are  effected 
by  two  chains  with  sprockets  on  a  cr.-ink-handle  shaft.  The 
driving  sprocket  is  disengaged  to  allow  of  luoviiig  the  ilrlll 
to   and    lioni    the    rail,    and    an    Idler    is    provlderl    for   adjusting 


TRACK-BONDING  DRILL 


the    tension     on    the    feed    screw.      An     improved    chuck    an 
spindle    dispense    with    the    need    of    a    setscrew    to    hold    th 
drill.     The  machine  weighs  about  30  lb.  complete.     It  is  known 
as  the  Buda-Wilson  track  bonding  drill,  and  is  manufactured 
by  the  Buda  Co.,  of  Chicago. 

*      *      * 

Half-Round   Tank   Hoops 

Tank  hoops  of  half-round  section  brought  out  recently  by 
the  U.  S.  Wind  Engine  and  Tank  Co.,  of  Batavia,  111.,  are  shown 
herewith.  This  section  combines  ample  strength  with  a 
minimum  of  exposed  and  inaccessible  surfaces.  It  has  a 
smaller  exposed  surface  than  the  ordinary  wide  flat  band,  and 
it   does  not   crush  the   wood   or  form   a   dust-collecting   gutter 


ll 


HALF-ROUND  HOOPS  FOR  TANKS 

(to  start  corrosion)  like  a  round  rod.  The  lugs  keep  the 
ends  of  the  hoops  clear  of  the  tank,  so  th.-^t  they  will  not  in- 
jure the  wood. 
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Ple^tte  Girders  ©f  Record  WeigEml 
imi  Worcestter  Viie\d^c4 


l'>V     ]'\     r>.  FlIEI'lMAN* 

Reference  was  made  in  EnginceriiKj  News  of  Dec.  f),  Soutliliri(|;^c  St.  ami  the  tracks  of  tlie  New  York,  Now 

1!il5,  in  the  cour.^e  of  the  description  of  long  plate  gir-  Haven  &  liartford  \\.\\. 

dens  for  the  Nickel  Plate   railroad  at   Cliicago,   to  the  The  four  tracks  of  tlic  latlcr  road  cross  Southhridge 

Uut   that   nmch    heavier   girders   were    nsed    in    grade-  St.  by  means  of  a  tlirougli  truss  span  at  a  distance  of 

crossing  elimination  at  "Worcester,  JMass.,  three  years  ago.  about  2G  ft.  below  the  tracks  of  tlie  Boston  &  Albany, 

These  heavy  girders  M-cre  constrncted  by  tlie  Boston  &  which  cross  the  street  on  a  deck  truss  span.     The  tracks 


THK  17U-T()N    I'LATK  CllilU':!;    IN    I'l.AClO;    I'JI ;  lOt.'TlNi  i    T  H  i:  A  i)Ji-iI.M  ; 
Part  of  floor-beams  to  abutmerU  in  place 


Albany  R.T?.  (not  by  the  New  York,  New  Haven  &  Hart- 
1(1  id  E.l?.,  as  stated  in  the  article).  A  description  of  some 
111'  the  interesting  features  of  these  girders  is  given  below. 
The  elimination  of  grade  crossings  through  Worcester, 
Mass.,  necessitated  the  construction  of  an  unusually  long 
and  heavy  solid-floor  viaduct  at  South  Worcester  to 
carry  the   tracks  of  tlic  Boston   &  All)any   llAl.  across 


*Chief    Engineer,    Boston    &    Albany    U.R. ;    South    Station, 
Uuston,   Mass. 


of  the  New  \"ork,  New  Haven  &  Hartford  run  parallel 
to  those  of  the  Boston  &  Albany  until  they  reach  the 
westerly  end  of  tlic  truss  span,  when  they  make  a  turn 
south  and  pass  beneath  the  Boston  &  Albany  tracks, 
which  cross  them  by  means  of  several  plate-girder  spans 
c-arried  on  two  piers.  From  a  freight  yard  north  of  the 
bridge  three  tracks  of  the  New  York,  New  Haven  & 
Hartford  join  with  two  of  the  main  tracks  at  a  ])oint 
beneath  the  westerly  span  of  the  bridge. 


I  OC.G 
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Willi  tilis  liiyoiit  (.r  liii.ks  aiul  .  tossovits  ami  swilclics  al.  ii>;lit  aii^'ic-  to  llic  aljuliiiciils  and  piers  and   I'raniiii},' 

it  was  luvi'ssarv  In  dixidc  tlir  portinn  of  tlu'  hridjir  wlisI  intd    Ion;,'   ^-irdcrs.     Tlif    span    over    Suntlibrid^M"    St.    is 

o!"  St. iillii)ri(l-v  SI.  inlu  llnvc  spans  ol'  .leek  plalc-^iirdurs,  niadr    iiji   <>l"    live;    lines   of   deck    ii\el.'d    Warren    Irnsx 

supported   oir  a    pier    lntw.vn    llie    luo    middle    Irai'ks   of  with  a   lloor  system  (d'   I  beams  r.'stin;,'  on   the  toj)  of  Ihr 

the    New    York,    New     Ihneii    \'     iiaitlur,!    JM;.,    a    pier  trusses,      'i'he  entire  Inid-e   Ik.or  is  covered   with  a   rein- 

^oulh  (d'  the  sontherlv   main   tracks,  and   two  abutments.  lorced-c<mciv|e    slab. 

one  west  .d'  the  .New  York.  .^Jew  Haven  &  llarlb,rd  tracks  'I'lic  II ■  ^^irdcrs  over  the  New   Haven  railroad  tracks 

and    the  other   at    the  end   of   tlu>   Southbrid-c    St.    truss  are  entirely  inca.sed  in  concrete,  with  a  slab  on  the  under 

span.      UVIerriiej    to   the   plan,    it    will    be   scvii    that  the  side  to  eliminate  all   pockets  which   ini^dit  hold   locoino- 

westorly  pier  was  constructed  on  a  curve  parallel  to  tlie  tive  gases.     In  the  under  side  of  this  slab  are  embedded 
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FIG.  2.      GENKRAL  PLAN  AND  ESSENTIAL  DETAILS  OF   ARRANGEMENT,   WORCESTER   TRACK  ELEVATION, 

BOSTON   &   ALBANY   R.R. 


adjoining  tracks,  in  order  to  obtain  the  required  side 
clearance  at  all  points.  The  west  abutment  was  built 
parallel  to  the  extreme  westerly  yard  track  of  the  Xew 
Haven  railroad,  which,  being  on  a  tangent,  was  at  no 
point  parallel  to  the  pier.  The  easterly  pier,  adjacent 
to  the  southerly  New  Haven  main  track,  was  built  par- 
allel to  it.  The  abutment  on  the  west  side  of  South- 
bridge  St.  was  built  on  the  street  line.  None  of  the 
piers  or  abutments  except  those  of  the  street  span  were 
pai'allel  to  each  other. 

In  general,  the  superstructure,  except  for  the  street 
;pan,  consists  of  deck  plate-girders  placed  approximately 


hard-glazed  tile  lor  protection  against  the  locomotive 
blast.  The  girders  between  the  truss  span  and  the  east- 
erly pier  adjacent  to  the  tracks  are  not  incased.  The 
bottom  flanges  of  the  long  fascia  girders  were  incased  in 
concrete  and  the  portions  directly  over  the  tracks  are 
protected  from  the  locomotive  blast  by  cast-iron  bla«t 
guards.  The  entire  floor  slab  is  covered  with  a  crown- 
ing of  cinder  concrete  to  afford  the  necessary  slopes  to 
carry  drain  water.  This  cinder-concrete  crown  is  covered 
with  a  2-ply  thickness  of  Minwax  waterprooling,  protected 
l)y  a  layer  of  brick.  Kcgular  track  construction  with  stone 
ballast  is  placed  over  the  entire  floor. 
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The  most  intorestin<^  foatiiros  in  coiiiicclion  witli  tliis 
bridge  were  the  construction  and  sliipnient  ol'  the  heavy 
plate  (girders. 

The  shortest  distances  between  the  piers  and  abut- 
ments were  at  the  south  side  of  the  l)ri(lfie,  where  the 
niaxinumi  length  of  the  girder  required,  at  the  soutli- 
ucst  end  of  the  bridge,  was  122  ft.  G  in.  overall.  This 
length  of  122  ft.  fi  in.,  girder  Gi,  was  established  as  a 
limit.     In  order  to  keep  the  girders  on  the  north  side 


Girder  (li,  the  southwesterly  one,  is  the  heaviest  in  tlie 
structure,  weighing  170  tons.  Its  dimensions  arc; 
Length  122  ft.  6  in.,  depth  10  ft.  11 1/2  in.  Each  tiangc 
is  made  up  of  four  8x8.\l-in.  angles,  two  side  plates 
Gxl  in.;  two  side  plates  30x1  in.;  nine  cover  plates 
28x%  in.,  aiul  six  plates  8x%  in.  The  main  web  of 
the  girder  is  1  in.  thick  throughout,  with  a  1-in.  rein- 
forcing web  at  the  cast  end  (M'hich  receives  the  greater 
reaction).     The   30xl-in.  side  plate  is  discontinued  at 
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FIG.  3.     DETAILS  OP^  THK  17n-TON  GIRDER  Gl   (.\BOVE)    AND  THE  f'ANTII.EVER  GIRDER  GG   (BELOW) 


of  the  bridge  within  this  limit,  it  was  necessary  to  con- 
etruct  the  northwest  girder  at  an  angle  to  the  tracks. 
The  girder  between  the  Southbridge  St.  al)utmcnt  and 
the  easterly  pier  was  constructed  with  a  cantilever  arm 
of  26  ft.  overhanging  the  pier,  in  order  to  keep  the  next 
girder  west,  G6,  within  the  established  limit  for  length. 
This  girder  was  also  placed  at  a  slight  angle  with  the 
itracks   for   the   same   reason. 


the  point  where  the  rcinl'orcing  web  l)egins  and  is  spliced 
to  this  \vel). 

The  web  is  fully  spliced  at  all  splices  for  both  moment 
and  shear.  The  shear  splices  are  made  up  of  vertical 
20xl-in.  plates  each  side  of  the  web  extending  between 
the  side  plates.  The  moment  splices  are  horizontal 
20x%-in.  plates  between  the  flange  angles  and  7x%-in. 
plates  beneath  them.     On  account  of  the  short  distance 
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FIG.    4.     ERECTION'    uK    HEAVY    GIRDER    WORK,  WORCESTEli.  TK.VCK  KLEVATIUN,  BOSTON  &  ALBANY  R.R. 

Upper- — The    170-ton    girder    on    c-irs.      Middle — Ready    to    set  girder  G7;  view  shows  steel  bent  incased  in  concrete. 
Lower — Erecting   the   cantilever   G5;   both   derricks   on   lower  track 
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between  splices,  llie  "ZOK-y'^-ln.  Iion'zontiil  splice  plates 
were  made  coiitiiiuoiis  J'or  nearly  tiie  full  ien^ili  (if  tlie 
girder  and  were  used  to  splice  the  .'50x1 -in.  side  jilates. 
Tiie  arranj^enient  of  this  material  is  shown  liy  section  of 
the  ilange,  in   V\<^.  '.i. 

Willi  tiiese  heavy  tlanj^es  the  grip  of  the  rivets  is  ?l'o 
in.  Ihroiigh  the  web,  side  plates,  angles  and  splice  i)lates 
at  the  still'encrs,  and  (!%  in.  through  the  angles  and 
cdver  i)lates.  On  account  of  tliis  long  gri[),  and  also  in 
iirder  to  keep  tlie  pitch  of  rivets  within  reasonable  limits, 
il  was  decided  to  make  all  flange  rivets  througli  the  wel) 
and  angles,  and  through  cover  plates  and  angles,  ^y^  in. 
tliameter;  througliout  the  remainder  of  tlie  girder  ]-in. 
rivets  were  used. 

The  Cantilever  Girder  and  Its  Anchorage 

Cantilever  girder  G5  was  proportioned  with  reference 
to  the  deflection  of  the  cantilever  end.  This  deflection 
was  kept  down  to  fV  in.,  of  which  V64  •"•  was  due  to 
live-load.  The  maximum  unit-stress  over  the  fulcrum 
point  of  the  top  flange  was  kept  below  12,000  lb.  per 
s((.in.,  in  order  to  limit  the  deflection.  The  cantilever 
end  was  also  stiffened  by  extending  live  of  the  short 
girders  over  the  east  pier  and  riveting  them  to  it.  their 
opposite  ends  being  anchored  to  the  masonry.  The  an- 
rliorage  of  the  cantilever  girder  G5  is  made  u])  of  chan- 
nels and  plates  extending  35  ft.  into  the  abutment.  This 
anchorage  is  connected  to  a  casting  by  a  i)in  with  an 
adjustment  device  consisting  of  cast  wedges  resting  in  a 
slot  cut  in  the  end  of  the  girder. 

The  westerly  pier  between  the  tracks  beneath  the  bridge 
was  limited  to  a  Avidth  of  4  ft.  The  load  is  evenly  dis- 
tributed over  the  pier  by  the  cross-girders,  except  at 
the  ends  where  the  long  fascia  girders  are  supjiorted. 
The  pier  is  made  u])  of  steel  columns  incased  in  concrete. 
The  columns,  spaced  12  ft.,  support  box  girders  on  which 
the  cross-girders  rest.  At  the  lower  ends  the  columns 
are  supported  on  two  grillages  of  girder  beams,  one  aliove 
the  other,  incased  in  concrete.  The  grillages  for  the 
(olumns  are  independent  of  each  other,  but  the  concrete 
is  constructed  as  a  monolith.  At  the  south  end  of  the 
steel  pier  the  column  supporting  the  ends  of  the  long- 
girders  G3  and  Cr4  is  of  unusual  size,  as  the  concen- 
tration carried  by  it  is  about  2,000  tons.  The  size  of 
the  grillages  under  this  colunin  is  increased  above  that 
lor  the  regular  columns.  The  load  is  carried  into  this 
lolumn  through  a  special  shoe  consisting  of  two  sep- 
arate upper  castings,  one  for  each  girder,  sujiported  on 
a  common  lower  casting  by  means  of  heavy  forged  link 
bars.  This  design  permits  the  expansion  of  both  girders 
over  the  pier,  at  the  same'time  anchoring  them  securely 
to  it. 

How  THE  Heavy  (liiiDEiis  Were  Shiim'ed 

One  of  the  first  questions  that  came  up  with  the  con- 
struction of  the  heavy  girders  was  the  matter  of  ship- 
ment, on  account  of  the  iinusual  dimensions  and  weights. 
The  Pennsylvania  Steel  Co.,  which  held  tlie  contract  for 
the  fabrication  and  erection  of  this  bridge,  obtained  the 
use  of  two  steel  well-hole  flats  of  Class  FN  belonging  to 
the  Pennsylvania  11. R.  These  cars  consisted  of  two 
longitudinal  box  girders,  one  at  each  side  of  the  car, 
connected  at  each  end  by  two  transverse  girders,  with 
a  well-hole  in  the  center  of  the  car.  The  cars  have  a 
(apacity  of   175,000  lb.  with   the  load   placed   over  the 


trucks,  aihl  1 :.(),()()()  Ih.  with  load  |)laced  at  center  of 
car. 

While  these  cars  could  have  carried  the  large;  girders 
with  the  points  of  sup])ort  directly  over  the  trucks  and 
not  exceeded  their  capacity,  the  axle  concentrations  would 
have  been  too  large  for  shipment  over  the  lines  interested. 
On  the  other  band,  with  the  points  of  support  in  the  cen- 
ter between  trucks,  I  he  ca])acity  of  the  cars  would  have 
been  c\(('edcd.  The  Pennsylvania  Steel  Co.  tlierefore 
framed  two  new  cross-girders  in  the  well-holes,  well  back 
toward  each  truck,  and  between  them  two  new  longi- 
tudinal girdei-s.  With  this  alteration  the;  girders  were 
sn|i|ioited  in  the  center  of  the  car.  The  usual  shores 
and  liolsters  for  shipi)ing  large  girders  were  pro- 
vided, with  s])ecial  arrangements  made  for  kee))ing  the 
chafing  plates  between  upper  and  lower  bolsters  well 
lubricated,  by  the  use  of  compression  oil  cujis.  After 
each  shipment  the  chating  plates  were  thoroughly  cleaned 
and  the  oil  cups  refilled. 

The  girders  were  routed  via  Pennsylvania  Ji.Jl.  to 
Wilkesbarre,  Penn.,  Delaware  &  Hudson  Co.  to  Albany, 
N".  Y.,  and  Boston  &  Albany  R.R.  to  Worcester,  Mass. 

The  average  time  from  date  of  shipment  of  a  girder 
to  date  of  its  erection  was  five  days.  The  average  time 
between  date  of  shipment  of  one  girder  until  date  of 
return  of  cars  and  shipment  of  next  was  eleven  days. 
These  two  cars  were  the  only  ones  which  the  Pennsyl- 
vania Steel  Co.  was  able  to  obtain  on  which  to  ship  the 
girders,  and  it  was  necessary  to  have  the  girders  arrive 
at  the  bridge  site  in  the. order  needed  for  erection,  so 
that  they  could  be  taken  (;are  of  on  alternate  Sundays. 
The  distance  involved  in  shipment  was  487  mi.  each 
way. 

Engineers  and  Contractors 

The  erection  of  the  superstructure  was  started  -Tan.  7, 
1912,  by  the  ])lacing  of  the  170-ton  girder  Gl,  and  was 
completed  ]\Iay  3,  1912.  The  erection  of  the  plate-girder 
work  was  conii)leted  Feb.  29,  1912.  The  erection  of  the 
truss  span  was  begun  Mar.  4,  1912,  and  completed  ]May 

;i,  1912. 

The  I'eiiusyhania  Steel  Co.,  Sfeelton,  Penn.,  as  con- 
tractor for  the  fabrication  and  erection  of  the  steelwork, 
sublet  the  erection  to  the  Lucius  Engineering  Co.,  of 
Pittsburgh,  Penn. 

The  bridge  was  designed  and  built  under  the  direc- 
tion of  the  Engineering  l)e])artment  of  the  Boston  & 
Albany  ll.R. 

'^. 

The  City  of  New  York  Kxpeiicled  !!(II)2,S77.000  in  1915,  and 
(lurinj^  tlif  cuiiont  year  will  expenfl  .$l!i4. 981,000,  according 
to  figures  made  public  by  C'omptroller  I'rendi-rKast.  Adding 
to  this  sum  the  state  taxes  on  residents  of  the  city,  which  are 
assessed  and  collected  by  the  city,  the  total  taxes  paid  in  New 
York  City  this  year  for  municipal,  county  and  state  govern- 
ment will  be  $212,956,000.  The  distribution  of  the  money 
raised  for  various  purposes  is  shown  by  the  following  table, 
which  is  compiled  to  indicate  how  the  sum  of  $100  paid  in 
taxes  will  be  distributed  in  1916: 

Interest  on  city  debt   $21.55 

Payments  on  principal  of  city  debt   lO.S" 

Total    for   city   debt $32.42 

Public   education,    including  colleges  and    libraries....  21. SI 
i'rotection  of  life  and  property — police  and  fire  depart- 
ments,  street   lighting  and   state   militia    15.61 

Health  and   sanitation.   Including  street   cleaning S.40 

Public    charities    and    charitable    institutions .'i.12 

Courts,  prosecuting  attorneys,  coroners,  sherlff.s,  etc...  4.97 
Maintaining  streets,   paving,   sewers,   public   buildings, 

etc 3.69 

Docks,   ferries  and   bridges    115 

Public   amusements,    parks,    museums,    etc 1.61 

All   pther  expenses    5.22 
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SI  worsts — Ji'rron.slnirlioii  of  the  licail works  of 
till'  ranni  for  the  Soiitlirrii  Alhrrla  Ldinl  diid  Irri- 
(jatioii  Co.  on  How  h'iri'r.  in  Alhrrhi.  Failure 
described  in  earlier  issue  of  " I'jin/iiicerlin/  Xrirs." 
Description  of  more  recent  failure  of  /larl  of  llie 
main  dam  or  weir  al  tlie  lieaihi'orlts.  a  coiicrele 
stnicttire  on  jKiroiis  fdiind/ilions. 

An  ;ii'(icl('  liy  (he  writer  in  Fi/i/imiTini/  Xeics,  Feb.  6, 
1!)I3,  (U'scrihcd  (lie  Iniinri'  of  the  hcadworks  of  a  canal, 
tlie  name  and  h)cati(>n  of  which  were  tlien  for  certain 
reasons  witliheld.  Tlie  canal  in  (jnestion  i.s  that  of  the 
Southern  Alherta  Land  and  Irrigation  Co.  near  Medicine 
Ilat,  Aha.,  a  general  description  of  which  was  given  in 
Engineering  News,  Aug.  13,  1914,  p.  354.  During  the 
two  years  and  over  that  have  ela])sed  since  the  destruction 
of  the  intake  and  weir  sluices,  the  canal  works  have  passed 
under  new  professional  direction,  the  headworks  in  ques- 
tion have  been  rebuilt  and  other  works  of  considerable 


PIG.     1.    ORIGINAL,     AND     PRESENT     LAYOUT     OF     HEAD- 
WORKS  AND  WEIR  SLUICES,  NAMAKA  DAM,  ALBERTA 
Original  shown  light,  present  shown  heavy 

magnitude  have  been  constructed.  Meanwhile  a  second 
catastrophe  occurred  in  June  of  last  year,  when  a  record 
flood  in  the  Bow  Eiver  caused  the  collapse  of  the  main 
dam,  a  failure  incidentally  predicted  in  the  article  alluded 
to.  Ill  the  present  article  it  is  proposed  to  deal  first  with 
the  new  intake  and  weir  sluices  and  then  with  the  failure 
of  the  weir  itself.    It  is  known  as  the  Namaka  Dam. 

The  destroyed  headworks  were  rebuilt  on  very  nearly 
the  same  site  as  before,  but  the  faulty  alignment  of  the 
canal  head  relative  to  the  sluices,  to  which  point  attention 
was  drawn  in  the  previous  article,  is  corrected  in  the  new 


•26    Cornish    Road,    Toronto,    Ont. 


Wdik,  the  intake  iieing  now  located  at  right  angles  to  the 
weir  sluices.  Fig.  1  shows  the  relative  positions  of  llio 
iild  and  new  works,  and  Kig.  2  is  a  complete  plan  (jF  the 
whole  new  headworks.  It  will  he  noticed  that  the  sluieert 
are  aligiinl  at  an  angle  of  1!"  !!»',  set  inward  from  the 
a.\is  of  the  weir,  '{"his  ai'rangenieiit  reduces  the  curvature 
re(|iiired  in  the  earlli  channel  of  the  canal  to  (dl'ect  a 
jnncliim   with   llie  existing  cut. 

The  waterway  proviiied  {'<,r  the  new  intake  is  the  same 
as  before — that  is,  live  openings  of  10  ft.  each.  The 
o|)cning  of  the  weir  sluices  has  heen  increased  from  two 
to  four  spans  of  ID  ft.  each.  It  would  undoui)tedly  have 
been  a  heller  arrangement  to  have  adopted  two  openings 
of  '.!0  ft.  for  the  weir  sluices  I'or  the  reason  that  the  less 
obstruction  olfered  in  the  way  of  piers  the  greater  will  be 
their  scouring  capacity,  but  considerations  of  economy 
in  first  cost  dominated  all  others  in  the  design  of  the  new 
headworks  and  the  retention  of  the  original  spans  of  10 
ft.  enabled  the  Stoney  gates  and  their  appurtenances, 
which  were  salvaged  from  the  old  wreck,  to  be  utilized. 
For  the  closure  of  the  canal  head  the  old  gates,  wliicii 
have  a  depth  of  only  8  ft.,  are  not  very  suitable.  Under 
existing  conditions  the  adoption  of  double  draw  gates 
working  in  separate  grooves,  thus  enabling  flood  water 
to  be  drawn  off  over  the  lower  leaf,  would  seem  to  be  the 
best  possible  installation.  These  gates  are  usually 
mounted  on  small  antifriction  wheels,  which  is  a  much 
simpler  arrangement  than  Stoney  roller  trains.  In  the 
present  instance  the  most  economical  means  of  regulation, 
that  of  wooden  vertical  needles,  had  to  be  adopted.  These 
bear  against  a  raised  sill  at  the  bottom  and  a  concrete  slab 
at  the  top. 

The  excellent  arrangements  adopted  for  the  effective 
scour  of  heavy  deposit  in  front  of  the  canal  intake  aie 
shown  in  Fig.  2.  The  sill  of  the  intake  is  raised  5  ft. 
above  its  floor  level  and  above  that  of  the  scouring-sluice 
approach  channel.  This  arrangement  admits  of  the 
accumulation  of  silt  and  boulders  to  a  depth  of  over  5  ft. 
in  the  scouring  channel,  which  would  otherwise  find  its 
way  into  the  canal  but  which  now  can  be  washed  out  when 
desired  by  oi)ening  the  weir  sluice  gates.  This  channel  is 
cut  off  from  the  weir  by  divide  walls  below  as  well  as 
above  the  sluice  regulator,  which  cau.se  concentration  of 
the  current,, thus  rendering  it  more  effective.  The  channel 
is  paved  with  boulder  masonry,  which  construction  is 
cheaper  than  concrete. 

"With  regard  to  uplift  and  subpercolation,  neglect  of 
which  matters  caused  the  former  disaster,  the  sluice  head 
is  am])ly  protected  by  the  long  floor  in  its  rear.  The 
value  of  L,  or  the  effective  length  of  percolation,  is  206 
ft.,  while  that  of  II  cannot  exceed  10  or  at  the  most  12  ft. 
(',  or  the  ratio  L  to  //,  comes  to  17,  whereas  a  value  of  6 
is  considered  sufficient  for  a  boulder  bed  such  as  that  of 
the  Bow  River.  The  uplift  on  the  sluice  head  and  on  the 
solid  floor  beyond  it  is  amply  cared  for  by  the  weight  of 
the  structure  itself  and  the  thickness  given  to  the  floor. 
The  canal  head  has  L  =  110  ft.  and  on  the  improbable 
assumption  that  the  canal  is  completely  closed  during  the 
highest  floods,  II  will  be  18  ft.,  making  C  =  6,  which  is 


im  ii 


June  8,    1U16 


E  N  G  1  N  E  ]■:  U  1  N  G     NEWS 


1071 


18     .12 
El.im  ^  El.  2988 

"7f 


\\     Concrete  Wall 

^(;r^^er^,|| _.  r/7V>W -l-- 64-0"— ~ -->\<-n-6'A 


j^  Curved  to  meet  eKisf-'^-^-Top  of  old 
\mg  canal  line  ^\      Cnnrrot 


Concrete   Wall 


Section  H-H    ^^•^Mm<^       S^t  D-D  -<j[l  ^  ^7^^  ff  "^-J" Q  - 


^ 


Yl^" 


/Straight  ^ 
y   Baiter    ""^ 


rvj5^^A.^'./«^  ff^^'KfK 


Base  6'-0"Thich 


Plan 

Road  Level  EI.2985  ^''°^^M'^  f'^'*''  '''°°^.'.^!-^^P''     '■^^^'  ^  ^"^"^^  ^^^^^g'  ^^-  ^^^?  Flood  Bank,  El/mO 
Max.  Flood  Level,  El  1916-      /^ 


Low  Water  Level,  El.  2964^ 


1:20 


'if-l2x8-0  U.S.  Steel 
'      Piling,  35  lb. 


^^^^^^^..^Xm^sJ^^^^ri^^ 


Floor  ofrouah  boulders  grouted  with 

cement  concrete 

Se.c  +  ior»  A-A 

PIG.  2.  DETAILS  OF  NEW  HEADWORKS  AT  NAMAKA  DAM 


just  sufficient.  In  con.-^idL'rntion  of  ni)lii't  on  the  floor 
beyond  the  canal  head,  the  floor  is  carried  down  to  soliu 
ground  and  should  therefore  be  free  from  any  hydrostatic 
pressure ;  in  case  any  did  exist,  the  10  ft.  thickness  of  this 
fioor  is  more  than  ample. 

This  work  successfully  withstood  the  record  flood  of 
June,  1915,  which  wrecked  the  weir.  In  all  works  which 
are  founded  on  the  porous  material  that  composes  the 
bed  of  a  river  and  which  are  also  exposed  to  the  dynamic 
action  due  to  the  momentum  of  floods  of  high  velocity, 
weight  is  recognized  as  a  desideratum;  for  this  reason 
light  rein  forced-concrete  construction  is  not  suitable. 
("onse(|uently  in  this  design  reinforcement  has  been 
s])aringly  used,  the  thickness  given  to  the  piers  and  walls 
being  such  iis  to  render  it  unnecessary.  Steel  reinforce- 
ment is  u.sed  in  the  thin  breast  wall  of  the  weir  sluices 
and  as  ties  in  the  arches  of  the  intake  and  a  few  other 
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FIG.  3.    SECTIONS  THROUGH  MAIN  DAM  AT  HEAD  OF  IRRIGATION  CANAL 


places.  A  highway  bridge  is  provided  across  the  canal 
head  with  ])roper  concrete  cui'bs  and  parapets,  a  refresh- 
ing contrast  to  the  sorry  makeshifts  too  often  adopted  for 
cro.ss-communication.  It  is  noticeable  that  sheet  piling  is 
nowhere  made  use  of;  the  reason  for  this  is  that  the  river 
bed  contains  large-sized  hidden  boulders  that  render  the 
driving  of  sheet  piling  impracticable  except  for  shallow 
depths. 

Failuimc  ok  Dam  ox  ronous  Foundation 

The  diversion  weir  across  the  Bow  Eiver  is  composed  of 
two  lengths,  each  about  500  ft.,  separated  by  an  island. 
The  main  current  of  the  river  is  on  the  south  section — 
that  adjoining  the  canal  head.  It  was  in  this  part  that 
the  failure  took  place.  In  the  article  of  Feb.  6,  1913,  the 
faults  inherent  in  the  design  of  the  section  were  com- 
mented on  and  it  Avas  stated  that  it  only  needed  eitiier  a 
very  high  flood  or  a  very  low 
stage  of  the  river  to  bring  about 
a  catastrophe,  the  correctness  of 
which  forecast  has  now  been  def- 
initely proved.  The  main  fault 
in  the  design  consisted  in  step- 
ping u])  the  foundations  of  the 
weir  in  confonnity  with  the  pro- 
file of  the  river  bed.  This  pro- 
cedure, though  suitable  enough 
for  a  foundation  of  solid  rock,  is 
clearly  inapplicable  where  the 
river  bed  consists  of  loose  mate- 
rial liable  to  erosion.   In  a  river 
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elijiimcl  ill  ils  ii;iliii;il  sliilc  (Hic  jiiirt  of  (lie  lied  is  (iccpiT 
tiitiii  till'  rest  and  in  tiiis  tin-  iiiaiii  tiiiri'iil  llnws.  Wlicii, 
liowovi'i',  a  li'Vt'l-cri'stt'd  artilicial  oiistniction,  as  a  diver- 
sion wi'ir,  is  thrown  across  the  ri\cr,  the  |iicviniis  inciinal- 
itii's  in  till'  tnrrcnt.  aiv  olilitcratcd  and  the  tcndciit  y  (d'  tlic 
fajiin^-  watrr  is  to  disintcjiratc  and  wash  away  tlif  hi^dicr 
))ai'ts  ol'  till'  lied,  wiiich  arc  the  most  exposed  and  the  K'asI 
])rotected  h\-  a  (K'e|i  stratnin  ul'  water.  Tlnis  tlie  roiiii- 
dation  of  any  overl'all  dam  hiiilt  on  a  hxise  material,  as 
sand,  ^n-avel  or  houhlers.  must  lu-ci'ssarily  he  at  one  hiw 
level  tiiroiiii-iiont.  The  viohition  ol"  this  self-eNidenl 
axiom,  eomhined  with  insullieieiit  liase  h'nj;th,  was  the 
cause  of  the  failure. 

l''i^.  .')  is  a  hmuitudinal  section  of  the  south  weii'  drawn 
to  an  exa^uci'ated  scale,  and  adjoining;'  is  the  minimuni 
section  of  the  weir,  which  extends  for  nearly  half  the 
lon,i;tli  of  the  work.  At  the  north  end  tlii'  relative  posi- 
tions  of  the  old  and  now  scouring;-  sluices  are  shown.  The 
flood  rose  to  El.  2983,  i)  ft.  ahove  the  crest  of  the  weir, 
while  the  tail  water  stood  at  o.n  ft.  ahove  it.  The  liydro- 
.statie  conditions  were  therefore  most  unfavorable.  The 
whole  of  the  weir  heinsj  sul)nier<jed,  its  eiroctive  weight 
was  reduced  by  flotation  Iiy  nearly  one-half  at  a  time 
when  a  violent  flood  !•  It.  deep  was  pouring  oxer  the  crest. 
This  torrent  must  have  speedily  scoured  (uit  the  un])ro- 
teeted  river  bed  in  front  of  the  short  fore-apron,  in  the 
meantime  the  hydraulic  gradient  being  reduced  to  about 
1  in  3.8,  undermining  by  the  undercurrent  had  set  in 
and  was  further  assisted  by  the  pressure  of  the  flood 
waters  acting  against  the  weakened  resisting  ability  of 
the  weir.  The  inevitable  result  was  that  the  portion  most 
afl'ected,  220  ft.  long,  s<ank  and  fell  over,  breaking  away 
from  the  rest,  as  shown  on  Fig.  3. 

The  broken  part  settled  3  ft.  at  the  time  of  the  accident 
and  swung  several  feet  downstream,  tojjpling  forward 
very  much  in  the  same  manner  as  the  case  of  the  canal 
intake.  The  probability  is  that  the  whole  of  the  south 
weir  will  have  to  be  demolished  and  a  properly  designed 
hollow-slab  buttress  dam  substituted. 

The  new  headworks  were  designed  by  K.  G.  Kennedy, 
formerly  Chief  Engineer  of  Irrigation  Works  in  the 
Punjab  and  well  known  to  the  profession  from  his 
researches  in  the  matter  of  the  silt-carrying  capacity  of 
canals.  Mr.  Kennedy,  now  resident  at  Sidney,  B.  C,  is 
Consulting  Engineer  to  the  company,  while  the  Chief 
Engineer  in  active  charge  of  the  whole  project  is  D.  M. 
Hays,  an  American  engineer  who  was  appointed  when 
the  staff  was  reorganized  after  the  first  failure  in  1913. 


To  carry  a  four-story  buflding  oxer  the  tunnel  of  the 
Panhandle  Route  under  Pittsburgh,  Penn.,  a  steel  and 
concrete  box  was  constructed  around  and  above  the  tun- 
nel masonry  during  the  past  summer.  This  construc- 
tion not  only  provides  in  safe  and  sulistantial  manner 
for  the  wall,  floor  and  column  loads  of  the  building, 
but  makes  possible  a  future  widening  of  the  tunnel.  The 
new  concrete  walls  or  piers  which  support  the  building 
are  now  outside  the  tunnel  masonry,  hut  in  case  of  such 
widening  they  become  the  tunnel  walls  and  the  old  walls 
and  arch  inside  would  be  removed. 

The  tunnel,  built  during  1863-1865  by  the  Pennsyl- 
vania R.E.,  is  a  double-track  structure   1,490  ft.  long. 


composed  id'  ruii^li  niasniiry  walls  and  an  arch  jiartly 
of  stone  hloi'k  and  partly  of  live  rings  of  brick.  It  is 
not  far  below  ground  surface,  but  the  original  depth  of 
cover  (ranging  up  to  30  ft.)  has  been  greatly  reduced 
by  siiccessiv(!  street-lowering  work  done  by  liie  city.  At 
Sixth  .\\('.  I  here  was  furmerly  1.")  to  20  ft.  of  cover. 
while  iHiu'  Ihere  is  (inly  T  ft.  An  old  two-story  build- 
ing on  the  east  line  of  Si.vtii  ;\\e.  re.-ted  on  shallow 
footings  in  the  hacklill  earth  over  the  liiiinel  -  the  tun- 
nel liaxing  been  built  ciit-and-cover  at  this  jioinl.  In 
replacing  it  by  a  new  four-story  building,  new  foiin- 
datiiiiis  had  to  he  jirosided  not  I'csting  on  or  over  the 
arch. 

The  section,  l''ig.  I,  shows  the  design  of  the  new  sup- 
|)ortiiig  structure,  comprising  heavy  concrete  walls  along 
cither  side  of  the  tunnel,  ju.st  outside  the  old  tunnel 
walls,  and  a  roof  of  steel  girders  and  beams  with  con- 
ei'cte  filling.  The  framin!;'  ol'  these  beams  is  alfected 
by  the  sharp  skew  of  the  tunnel  with  I'espect  to  the 
street  line,  as  shown  by  the  ]daii,  Kig.  2.  Heavy  jilate 
girders  span  from  wall  to  wall  on  the  side  lines  of  the 
lot,  to  carry  the  side  walls  ul'  the  building,  and  an- 
other girder  is  framed  into  one  of  these  to  carry  the 
front  wall.  The  roof  beams  vary  in  size  and  spacing  to 
provide  for  columns  of  tlie  building.  Two  of  them  arc 
27-in.  bo.x  girders.  The  rnof  had  to  he  shallow  to  sa\e 
headroom  in  the  basement  of  the  building. 

The  concrete  footing  walls  at  their  ends  are  enlarged 
into  ])iers  capped  with  grillages  to  take  the  reac'tions 
of  the  main  girders.  Distributing  grillages  along  the 
toj)  of  the  walls  take  the  load  of  the  roof  beams. 

This  carrying  structure  Avas  built  in  excavation  from 
the  surface.  Each  wall  was  constructed  in  a  sheeted 
trench  sunk  alongside  the  tunnel  wall,  xvith  braces  across 
the   trench   to   take   the    full   arch    thrust.     The   bottom 
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FIG.    1.     SECTION    OP    PITTSBURGH    TUNNEL    WITH 
STRUCTURE  TO  CARRY  BUILDING 
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FIG.    2.     PLAN   OP   ROOF   FRAMING    OVER    TUNNKI.   TO 
CARRY  WERDER  BUILDING 

of  the  tunnel  is  in  hard  blue  limestone,  and  the  masonry 
of  the  old  M-alls  is  laid  up  on  this  without  widened  foot- 
ings. The  new  walls  were  carried  down  18  in.  Iciwor, 
and  for  this  purpose  the  rock  was  chipped  out  h\  Imnd, 
as  blasting  might  have  disturbed  tlie  old  masonry. 

Placing  the  roof  steel  and  concreting  it  was  an  ordi- 
nary operation.  The  roof  constitutes  the  l)asement  floor 
of  the  building. 

The  John  F.  Casey  Co.  did  the  work  for  the  Penn- 
sylvania Lines,  Southwest  System.  W.  C.  Cushing,  Chief 
Engineer,  ilaintenance  of  Way,  directed  the  work ;  Frank 
L.  Miller  was  in  charge  on  the  ground.  The  work  was 
begun   m  July  and   coni])leted  in   Se])tember,   1915. 

The  site  of  the  new  (iazette-Times  Building,  corner  of 
Strawberry  Way  and  Dante  Alley,  projects  over  the  tun- 
nel from  one  side  a  distance  of  about  14  ft.     For  this 


case  another   method   of  sujjport  was  adopted — namely, 
cantilevering  out  over  tlie  tunnel,  so  as  to  keep  the  Ijuiid 
ing  independent  of  the  tunnel  structure.     C.  0.  Gill)ert 
was  engineer  for  the  work,  acting  for  Edward  B.   Lee 
and  J.  P.  Piper,  a.s.sociated  ardiitccts  of  the  building. 

At  the  projecting  corner  a  large  cantilever  girder  su])- 
])ortcd  on  piers  and  anchored  down  carries  the  forward 
columns  There  are  two  other  cantilevers,  with  .smaller 
amounts  of  projection.  The  girders  occur  at  press-roon 
level  oidy  and  carry  columns  which  support  normal  floor 
framing  at  the  tiers  above. 

The  su])|)ort  of  flic  large  cantilever  is  a  concrete  jjier 
carried  ddwn  lo  the  lc\cl  nf  tlie  tunnel  floor.  The  girder 
is  twin,  with  llang(>  tie-plates.  The  rear  colunni,  which 
furnishes  the  anchorage,  does  not  pass  through  the  girder, 
but  the  upjier  .section  starts  from  the  top  flange  of  the 
girder.  The  colunni  below  the  girder  takes  the  uplift  by 
way  of  an  anchor  jilate  rivetcfl  to  the  l)ack  of  the  end 
stiffeners  of  the  girder.  As  this  colunni  has  not  enough 
dead-load  to  halniice  full  livi'-load  on  the  front  column, 
it  is  anchored  ddwii  to  its  concrete  footing  pier,  and 
this  pier  is  made  larger  than  otherwise  required  and  is 
belled  out  in  the  rock. 

The  Fort  Pitt  Bridge  Works  built  the  steelwork  of  the 
C.azette-Times  Building. 

The  cost  of  street  work  done  in  St.  Paul,  Minn.,  by 
city  forces  on  a  number  of  jobs  shows  a  considerable  sav- 
ing over  contractor's  bids,  according  to  figures  given 
recently  by  Adolph  F.  I\leyer,  Con.sulting  Engineer,  St. 
Paul,  in  the  "Bulletin"  of  the  Civil  Engineers  Society 
of  St.  Paul.  The  table  is  reproduced  herewith.  It  shows 
lower  cost  of  wOrk  by  the  city  in  nearly  every  individual 
instance;  for  the  total  of  all  the  jobs  in  the  table  the  city 
work  is  about  10%  cheaper. 

The  table  of  contract  figures  is  not  the  bid  price  it- 
self, but  the  bid  piicc  ])lus  ;i%,  the  author  of  the  article 
having  added  this  to  cover  the  cost  of  inspection.  Were 
the  3%  not  added,  the  showing  of  the  table  would  be 
but  slightly  changed.  ]\Ir.  Meyer  concludes:  "The  ex- 
perience of  1915  shows  that  on  the  whole  there  is  not 
likely  to  be  any  saving  to  the  city  through  the  letting 
of  jiaving  work  by  contract  instead  of  doing  it  by  force 
account,  unless  the  lowest  bid  received  is  at  least  7% 
less   than   the   engineer's  estimate." 
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SyNUl'SIS^TIinjiii/l,  Ihr  <//'.//-/,s  „f  the  Commis- 
sion of  I iiiinit/nilioii  mill  lloiisini/  11111111/  lnhor 
(■(iiiiiis  liiirf  hern  rcconsi niclnl  (ilonij  siuiHanj  lines 
(iiiil  iiciirhi  l.'idll  r(niijis  Innisiiij/  tiliiidsl  loo.noo 
jicojilr   luirr   lirrii    iiisjuu  Ird . 

Oil  Au,i:.  .'!.   IDi;!,  a  riol  ociiin-cd  on  tlic  Dnisl,  niiirii 
iioar   Wlicallaiiil,   \\\\v,\   ('oiiiilv,   Calif.,   ^(■s^llin^•   in    Ihc 


"Lately   Clilcf  Sanitary    lOnj^liU'cr,   Comiius.Hion   of    Iinmli^ia 


\'>\     .1.    .1.    li'iisKNillAl,'" 

killiii.i,'  di'  twii  liu|)  |iiikcrs  and  two  |)<)li(c  oflicials.  lJ|)()ii 
iiiM-liL'aliiMi  liv  .^lalc  and  l''cdrial  odicials,  it,  was  found 
dial  llic  primary  causes  of  tlic  disconlcni.  in  tiu!  ranks 
"F  llii'  li(i|)  |ii(kcrs,  Icadin;,^  ii|i  to  tlir  riol  and  Mood- 
slird,  wciv  the  insaiiilarv  condilinns  of  the  caini).  Tlie 
wriliT.  who  was  one  (jT  IIic  iii\c.-l  i-alors  in  llio  field, 
nlilaiiird  alliilavils  lesli |\in^'  to  (he  lollowinff  facts: 

III    I'M:;,  llic  Durst  Hrotliers,  hy  means  of  \vidosj)read 

advertising,^  tliroii;,di()iit  II10  Stale  of  California,  succeeded 

n  assemhlin;^'  a  poly^dot  body  (d'  .'J,()()0  jtickcfrs,  ahout  lialf 


tlon   aiul   Housing  ol    Ciililonua;   now   Safety    lOiiKlneLT.  Cdli-       of  wlioiii  wer(!  wonuii  and  cluldreii.      At  tlie  time  (jl   tiie 

fornia    Industrial    Accident    Commission,    GSr.    Marltet    St.,    San  •    ,    .i  1        ,    .>  ,.<^/^      •   ,  ■       ,, 

Francisco,  Calif.  not  there  Were  ahoiil  )i,HOO  jiickers  in  the  caiiij).     When 


PORTIONS  i.l'    '<\.\>  AXI>  XKW    Hoi'   I'TCKIOKS'   ('AMI',   I'i    i;,^'!'    ! ;  i :.  n  1 1  i  ;i .,~;'    i;A.\'li,   MOAi;    WHEATLAND.  CALIF. 
Upper — Hobo   camp,   1913;   shelters   uf  gunny   sack,   supported  on  brushwood.     Ijower — IModel   camp,  1914,  after  plans  by 

Commission  of  Immigration  and  Housing 
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CAMPING   IN  CROWDED   QUARTERS  WITH  ALL  OUTDOORS   AVAILABLE 

(Left) — A  row  of  4x6-ft.  inhuman  stalls  in  a  bunkhouse  where  15  to  20  laborers  slept;  window  at  rear,  only  means  of 
ventilation,  shut  clown.  (Right) — Two  10x2fi-ft.  triple-deck  bunk  cars,  each  occupied  by  19  persons,  affording  95  cu.ft.  of 
air  space  each.     This  was  a  state  highway  construction  camp  until  corrected. 


tliis  conglomerate  body  arrived  at  the  Durst  ranch,  it 
found  a  desolate  sun-baked  field,  without  shelter  from 
the  burning  sun  of  the  Sacramento  Valley.  There  were 
only  a  few  tents  which  the  Durst  Brothers  rented  at 
^  5c.  per  week ;  but  the  majority  had  to  construct  rude 
shelters  made  of  poles  and  gunny  sacks,  called  "pig  pens," 
while  many  were  comi)elled  to  sleep  in  the  oi)en  piles  of 
hop  vines  and  straw. 

From  reports  and  investigations  there  were  not  more 
1lian  11  toilets,  of  the  crudest  sort,  for  this  number  of 
jieople,  used  indiscriminately  by  both  sexes. 

There  was  a  scarcity  of  drinking  water  on  account  of 
Mie  dry  season  and  some  of  the  wells  were  pumped  dry, 
while  others  became  infected  from  the  surface  water 
ihat  drained  back  from  stagnant  pools  and  the  toilets 
which  were  in  close  proximity.  Under  such  deplorable, 
insanitary  conditions,  sickness  prevailed  in  the  nature 
of  typhoid,  dysentery  and  malarial  fever. 

While  the  wage  scale  and  other  factors  contributed  to 
the  feeling,  of  discontent,  the  paramount  cause  of  the 
|)rotest  of  the  pickers  seemed  to  be  the  inadequate  and 
the  insanitary  conditions,  under  which  the  lujp  pickers 
were  compelled  to  live. 

The  Commission  of  Immigration  and  Housing  decided 
Uiat  these  insanitary  conditions  constituted  an  aggrava- 
tion of  industrial  warfare,  and  tliat  they  could  and  should 
lie  changed  at  once.  It  was  ascertained  that  Durst's 
camp  was  no  exception;  for  similar  conditions  existed 
in  other  labor  camps  throughout  California,  and  it  was 
ilccided   that   a   date-ivide    dcati-up   campaign   was   in- 


dispensable. This  task  really  came  under  the  juriidiction 
of  the  State  Board  of  Health,  but  that  body  was  without 
funds  to  do  the  work  of  inspection  and  of  remedying  the 
conditions.  Consequently  the  Commission  of  Immigra- 
tion and  Housing,  with  the  consent  of  the  State  Board 
of  Health,  decided  to  enter  upon  this  undertaking,  par- 
ticularly because  one-half  of  tlie  population  of  the  labor 
camps  of  the  state  is  made  up  of  immigrants. 

The  existing  state  law  pertaining  to  the  housing  of 
labor  camps  was  found  to  be  inadequate  and  inetricient. 
It  merely  stated  in  general  terms  that  tents,  sleeping 
quarters,  and  the  grounds  about  camps  must  be  kept  clean. 
No  way  was  provided  for  ascertaining  the  conditions  of 
the  camps  except  through  the  occasional  complaint  of  a 
laborer  fearless  enough  to  risk  Incurring  the  displeasure 
of  his  employer.  Nor  did  the  statute  attempt  to  set  for- 
ward a  minimum  standard  of  housing  and  sanitary  con- 
ditions, which  can  readily  be  seen  in  the  follo-nang: 

Section  I.  In  or  at  any  camp  where  five  or  more  persons 
are  employed,  the  bunk  houses,  tents  and  other  sleeping 
places  of  such  employees  shall  be  kept  in  a  cleanly  state  and 
free  from  vermin  and  matter  of  an  infectiovis  and  contagious 
nature,  and  the  grounds  around  such  bunk  houses,  tents  or 
other  sleeping  places  shall  be  kept  clean  and  free  from  ac- 
cumulations of  dirt,  filth,  garbage  and  other  deleterious  mat- 
ter. 

Section  II.  Every  bunk  house,  tent  or  other  sleeping  place 
used  for  the  purpose  of  a  lodging  or  sleeping  apartment  in 
such  camp  shall  contain  sufficient  air  space  to  insure  an  ade- 
quate supply  of  fresh  air  for  each  person  occupying  such 
bunk  house,  tent  or  other  sleeping  place.  The  bunks  or  beds 
shall  be  made  of  iron,  canvas  or  other  sanitary  material  and 
shall  be  so  constructed  as  to  afford  reasonable  comfort  to  the 
persons  occupying  such  bunks  or  beds. 
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TWO  TYPES  OF  IMPROVED  CAMPS  FOR  CALIFORNIA  LABORERS 
(Left) — Permanent  model  bunkhouse  for  farm  laborers,  with  separate  well-ventilated  room  for  each  man  and  large   10- 
shower  bathroom.      (Right) — Model  camp   for   laborers  in  oil   fields.      One    of   the   buildings   contains   six   shower   baths   and 
other  washing  facilities. 
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Owiii^'  lo  tlicsc  wciikni'sscs  in  (lie  I'orcifoiiiL;  liiw,  llir 
(\iMiniissiiin  nl'  liiuni<.n-nti()ii  ninl  llniisiiiii  liml  liisl  l<> 
work  out  11  iiiiiiiiiiiiin  sliiiiilaitl  <>!  Ii\  iiii:  cmhuIiI  idii.s  in  lalior 
('an)|)s.  Tills  initiiiiiiiiii  Klandanl  hail  In  lie  stiHiciciil  to 
insure  I'csiills,  lint  not  so  cxpcnsiNc  anil  sn  imiu'articahlc 
as  111  dclci'  cniiilnviTs  nf  lalmi-  lanijw  rnmi  adnptinL;  il, 
since  eni|ilii\ci's  hail  In  lie  ]iei'suailei|  i-athei'  llian  cnni 
lU'lled    liv    law    In    nieel    llir    ini|irii\einenl  s    siim;('sle(l. 

In  or(l(>r  that  the  Cnrnniissidn  df  Inniiimalinn  and 
llonsinij  ini<;lif  he  sure  of  its  irrunnd  il  dei  idcd  In  re- 
model a  eanip  and  make  il  sanit;ir\.  Ilius  putlini;-  Ihenrv 
into  actual  pi'actii'c.  'Phis  lirsl  c\periment  of  camp  sani- 
latinn  was  made  al  Shiiiule  Sprina;s.  Kl  Dorado  (!iiunty. 
where  l.'i.")  men  were  emplnyed  liv  the  stiite  on  hij^iiway 
construction.  The  Chiel'  Sanitary  Knjrineer  of  the  Com- 
iiiission  jilarmed  a  model  camp,  and  installed  latrines, 
shower  baths,  fly-proof  eookinjij'  and  diniiijr  touts,  model 
sloepincf  quarters,  pirhagc  receptacles,  and  incinerators, 
and  other  modern  improvements  at  a  minimum  cost. 
The  results  were  very  satisfactory  and  a  set  of  sanitation 
rules  was  drawn  up.  These  rules  aud  practical  sug- 
sjestions  for  carrying  them  out  were  oomi)iled  in  a  small 
jiamphlet  of  7  pages  which  met  with  the  approval  of 
the  State  Board  of  Health. 

These  pam])hlets  were  distributed  among  camp  owners 
throughout  the  state.  The  Chief  Sanitary  Engineer  and 
a  force  of  inspectors  were  sent  out.  They  found  that 
most  of  the  camps  wore  below  the  minimum  standai'd, 
but  found  that  the  camp  owners  were  willing  to  cooper- 
ate to  improve  the  conditions  of  their  employees,  but 
did  not  know  how  to  go  about  the  work  to  make  im- 
provements without  plans  and  instructions.  Consequently 
it  was  deemed  advisable  to  prepare  a  larger  aud  more 
comprehensive  booklet  containing  detailed  plans,  bills 
of  materials,  and  specifications  of  camp  facilities,  taking 
Tjos  Angeles,  Fresno,  San  Francisco  and  Sacramento  as 
central  points  of  market  price  of  materials  and  labor. 

I'elieving  that  nuu'h  of  the  abuse  arose  more  through 
carelessness  and  ignorance  on  the  part  of  those  o]>erating 
labor  camps,  than  because  of  any  disposition  to  avoid  the 
law,  the  whole  spirit  of  our  efforts  was  cooperation  and 
advice  ratJier  than  compulsion. 

A  pamphlet  containing  56  pages  and  4;]  illustrations 
was  prepared  and  more  than  G,500  copies  of  it  have  been 
distributed  since  it  was  published  in  July,  1914.  In 
this  booklet  it  is  pointed  out  that  a  sanitary  camp  means 
an  increase  in  the  M'illingness  and  etficiency  of  the  lab- 
orer, and  that  it  is  in  the  employer's  own  interest  as 
well  as  that  of  humanity  to  have  a  sanitary  and  livable 
camp.  Every  phase  of  camp  sanitation  and  housing  is 
dealt  with.  Blueprints  and  sketches  of  camp  structures 
have  been  furnished  when  desired.  The  suggestions 
cover  the  site  of  camp  with  advice  as  to  choosing  high 
ground,  layout  of  camp,  water-supply,  construction  of 
tents,  buildings  and  bunks;  screening,  ventilation,  etc.; 
kitchens  and  eating  houses,  with  suggestions  for  keeping 
food;  disposal  of  garbage  and  refuse  by  means  of  incin- 
erators; fly-proof  toilets;  with  complete  plans  aud  spe- 
cifications for  bathing  facilities,  sleeping  quarters,  with 
proper  drainage,  and  how  to  avoid  camp  sicknesses  that 
come  from  flies,  mosquitoes,  manure  piles,  aud  other 
causes. 

The  pamphlet  met  with  the  most  gratifying  response 
from  camp  owners  throughout  California,  and  hundreds 
of  commendatory  letters  were  received. 


.Acti\e  cnnip  in^peclion  was  begun  by  (he  Commission 
•  in  Apr.  I,  i:i|  I.  lns|)ee(ors  are  sent  <iiit  into  the  (ield, 
who  ri'pcirt  Ihiir  lindings  to  tht!  otlice  nn  blanks,  whieli 
giv(!  every  <lelad  (if  llio  camps  insjiei  led,  including  Hie 
number  and  natiniiiilily  <il'  men  employed.  |ii-rniancMt  or 
leniporary,  skilled  m-  unskilled  labor,  living  conditions, 
-aiiitary  eonditiims,  Inilels,  balhing  and  washing  facili- 
ties, etc.  A  leltci' di' instructions  and  a  pamphlet  are  then 
pi'iimplly  mailed  riuin  the  main  ollice  to  each  owner  or 
snperiiileiidiiil  df  (he  hdinr  ramp,  calling  attention  to 
the  special  needs  of  his  camp,  and  inviting  cori'cspond- 
enco  with  tlie  office  of  the  Commission  of  Immigration' 
and  Housing  if  any  difiicuKy  aris(!s  in  (rying  to  make  his 
cam))  conform  to  the  requirements. 

Up  Id  ,lan.  I,  1i)l(i,  l,;il(;  camjis,  housing  !)1,728  per- 
sons, were  ins])ected,  H^yH  of  these  camps  have  been 
rcinspected,  and  75^^,  liave  come  up  to  the  .standard  set 
by  the  Connnission,  while  the  remainder  have  made  some 
of  the  suggested  improvements. 

Some  of  the  conditions  before  and  after  the  work  of 
the  Commission  was  begun  are  shown  hy  the;  accom])any- 
mg  views. 

m 

BV   ClIAKLKS   W.   SlIEUM.VN* 

The  town  of  Manchester,  Mass.,  is  situated  on  the 
southerly  side  of  Cape  Ann,  with  the  thickly  settled 
portion  of  the  town  at  the  head  of  Manchester  Hai-bor, 
a  narrow  bay  about  f/^  mi.  long.  The  area  served  by 
the  sewers  is  about  a  mile  square,  and  the  most  congested 
portion  of  it  is  but  little  above  the  level  of  high  tide. 
Some  of  the  sewers  are  laid  on  flat  grades,  and  the  highest 
practicable  invert  elevation  of  the  sewers  at  the  location 
selected  for  a  pumping  station  upon  the  shore  of  the 
harbor  was  — 1.7;"),  datum  being  mean  low  water.  As  the 
range  of  tide  averages  about  10  ft.  and  extreme  tides  rise 
to  about  El.  13,  it  is  evident  that  a  gravity  outlet  would 
have  involved  serious  backing  up  into  the  sewers  at  each 
high  tide,  even  if  it  were  allowable  to  discharge  sewage 
into  the  harbor.  The  point  selected  for  discharge  was, 
however,  in  deep  water  off  the  mouth  of  the  harbor,  at 
a  distance  of  some  8,500  ft.  from  the  pumping  station 
and  where  there  is  a  depth  of  about  40  ft.  at  low  water. 
It  is  believed  that  many  years  will  elapse  before  the 
quantity  of  sewage  to  be  produced  in  Manchester — a. 
town  of  2,915  inhabitants  in  1915 — can  be  noticeable  at 
the  outlet. 

As  the  amount  of  sewage  to  be  cared  for  is  not  great 
and  as  it  is  not  desirable  to  pump  continuously,  storage 
tanks  were  necessary;  and  as  these  tanks  have  their  top 
more  than  10  ft.  below  the  level  of  extreme  high  water, 
it  is  obvious  that  stability  against  floating  when  empty 
had  to  be  taken  into  consideration,  as  well  as  strength  to 
carry  the  considerable  earth-fill  (about  12  ft.)  over  the 
roof.  These  conditions  resulted  in  some  details  of  design 
not  usual  in  structures  of  this  character. 

The  subterranean  structure  consists  essentially  of 
three  parts:  (1)  a  screen  chamber,  (2)  the  two  storagf 
tanks,  (3)  a  dry  well  for  the  ])umps — all  as  shown  in  de- 
tail liv  the  accompanying  plans  and  sections.  j 
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The  screen  chanilHT,  wliicli  is  reiichcd  by  an  iron  stair- 
way from  one  end  of  the  brici<  superstructure,  contains  an 
inclined  rack  of  iron  bars,  and  gates  by  wliich  the  flow 
of  sewage  may  be  shut  oif  from  either  tank  if  desired. 
The  entrance  to  tiie  tanks  is  from  the  screen  chamber  by 
manholes  in  the  roofs  of  the  tanks.  A  portion  of  the 
floor  of  the  screen  cliamber  is  of  iron  bars,  to  facilitate 
draining  the  screenings.  There  is  an  overflow  connection 
from  the  screen  chamber  into  the  force  main,  so  that  if 
the  pumps  should  be  out  of  service  the  sewage  would  over- 
flow after  reaching  El.  2.50,  except  when  the  tide  is  at  a 
higher  elevation. 

The  storage  tanks  are  two  in  number,  either  or  both  of 
which  may  be  used.  Each  tank  has  an  available  ca})acity 
of  about  55,000  gal.    The  groined-urch  type  of  construc- 

■Swiichboarcf 
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The  puni|)  cliamber  is  a  dry  well  at  the  end  of  the 
tanks  and  adjoining  the  screen  cliamber.  The  pumps  are 
set  below  the  bottom  of  the  tanks;  and  as  shown  in  the 
plan,  either  or  both  of  tlu!  pumps  can  draw  from  e'tlier 
or  both  of  the  tanks.  Leakage  or  conden.sation  in  the  dry 
well  drains  to  a  small  sump,  from  which  it  can  be  lifted 
by  the  main  punijis  liy  opening  a  fl/^-in.  angle  valve  oper- 
ated from  the  floor  above. 

The  floor  above  the  pump  chamber  forms  a  room  called 
the  valve  chamber.  Here  are  located  the  gate  valves  on 
the  discharge  pipes,  and  all  of  the  valves  on  the  suction 
connections  are  operated  from  this  floor  by  extension 
stems  reaching  to  gate  boxes  set  in  the  floor.  An  iron 
ladder  extends  from  this  floor  down  into  the  pump  cham- 
ber.    A  small  chamber  Icadiii"-  out  of  the  valve  chamber 
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DETAILS    OF    SKWAOK    .STORAGE    TANKS    AND    l'IIMPIN(}   STATION.   MANCHESTER.  MASS. 


tion  was  adopted  for  both  roof  and  floor.  Each  bay  has 
a  clear  span  of  10  ft.,  and  the  piers  are  2  ft.  square.  The 
rise  of  the  arch  is  3  ft.  and  the  thickness  of  roof  12  in. 
Each  tank  consists  of  three  bays  in  length  by  two  in 
breadth  and  therefore  measures  22x34  ft.  in  plan,  the 
effective  depth  being  about  11  ft.  and  the  columns  9  ft. 
high.  The  division  wall  between  the  tanks  is  2  ft.  in 
thickness,  and  the  side  walls  are  3  ft.  thick. 

Iron  ladders  are  provided  in  the  manholes  and  also 
iron  platforms  from  which  it  is  possible  to  wash  down  the 
walls  of  the  tanks  by  a  hose  stream.  Since  the  volume  of  air 
displaced  as  the  tanks  All  is  considerable  and  it  was  n(^t 
desirable  that  this  should  be  forced  up  through  the  man- 
holes and  the  screen  chamber,  a  cliinnicy  containing  a 
large  ventilating  flue  (18x3G  in.)  was  built  at  one  end  of 
the  superstructure;  and  an  18-in.  vitrified  pipe  flue  from 
each  of  the  tanks  leads  to  the  bottom  of  the  cliimnev. 


contains  the  ciieck  valves  on  the  main  discharge  and  over- 
flow pipes  and  also  the  venturi  meter.  The, pumps  are 
electrically  driven,  the  motors  being  in  the  superstrui'ture. 

The  strmture  was  built  in  1914  by  the  Charles  K.  Uow 
Co.,  contractor,  the  price  being  .$15,300,  including  super- 
structure, but  not  including  cement,  bricks  or  iron\v;ork, 
which  were  furnished  by  the  town. 

The  pumps  areof  the  ordinary  type  of  open  impeller 
vertical  centrifugal  pump  'and  were  fui'nished  by  the 
Lawrence  Machine  Co. 

The  Sewer  Pommissioners  under  whose  direction  this 
work  was  carried  out  are  Oliver  "P.  Roberts,  George  E. 
Cabot  and  James  Iloare.  The  Chief  Engineer  was' Ray- 
mond C.  Allen,  of  ^lanchester.  Desmond  Fitz  Gerald,  of 
Brookline,  was  Consulting  Engineer,  and  the  storage 
tanks  and  puiii])  wr-ll  were  designed  under  his  direction 
in  the  office  of  Metcalf  &  Eddy]  of  Boston.     • 
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Concrete  Viaduct  Mritlii   Special 

Expansion  Provisions 

llv  Oil  Mii.Ks  \V.  Mautin* 

The  Jeirors.in  \\v.  viiiduct.  l.iiill  liy  llu"  (lilv  <.!'  SI. 
Louis,  Mo. — a  Knii,'  rcinl'oiccil-ctiMcn'lc  \iniliicl.  iiiiidc 
up  of  n  s(>ri(>s  of  "iirdcr-iind-sliil)  spiins  is  sdiiu'wliiil  luixcl 
in  ti\at  expansion  is  iirovidci!  li\  dividing  snmc  df  (lie 
pedestals  in  two  l)y  a  \erti(al  opening:'.  Tlic  viadnd  is 
otherwise  distinuiiishcd  by  the  niclhdd  (if  placing-  Ihc 
roping  and  hy  the  desii^ni  of  the  railinii;  and  the  li^id 
posts. 

The  viaduct,  winch  re])]aces  an  old  one  of  steel,  is 
1,255  ft.  long,  extending  from  Scott  Ave.  to  Chouleau 
Ave.,  and  s])ans  ]*a])in  St.  and  the  tracks  of  the  Missouri 
Pacific,  ^^'al)ash  and  Frisco  railways.  It  is  (iO  ft.  wide 
and  provides  a  40-ft.  roadway  and  two  10-ft.  walks. 

The  bridge  stnicture  over  the  tracks  consists  of  1  1 
spans,  varying  in  length  from  31  to  15  ft.,  with  two  end 
abutments  and  l;i  ])iers,  and  skewed  to  meet  track  con- 
ditions. In  general,  each  pier  consists  essentially  of 
tliree  vertical  shafts  2x8  ft.  in  plan  and  resting  on  a 
transverse  foundation  slab.  The  ]irinci])al  structural 
elements  of  each  of  the  1-i  spai:  units  of  the  superstructure 
are  10  longitudinal  stringers,  two  transverse  end  beams 
and  a  12-in.  slab.  The  two  abutting  end  beams  of  ad- 
joining  spans   are,   save   at    expansion   joints,   keyed   to- 
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gether  over  the  piers  with  a  saw-tooth  arrangement  of 
the  transverse  construction  joints.  No  negative  rein- 
forcement is  extended  across  tliis  joint,  as  it  was  consid- 
ered that  the  chai'acter  of  tlio  fonndation  precluded  all 
other  than  a  simple  beam-type  deck-span  design.  This 
is  shown  in  the  up])er  detail  in  Fig.  3. 

The  bridge  over  Papin  St.  has  a  center  roadway  s])an 
of  25  ft.  and  two  8-ft.  sidewalk  spans  that  are  supported 
by  two  aliutments  and  two  lines  of  ])ier-s  along  the  curbs. 
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FIG.   3.     DETAILS  OP  AN  EXPANSION  PIER,   JEFFERSON 
AVE.   VIADUCT 

Tlie  top  surface.s  of  the  deck  slabs  are  flat  and  12  in. 
below  the  street  grade.  At  each  side  the  slabs  are  flanked 
with  copings  that  extend  15  in.  above  the  slab  to  the 
sidewalk  grade  and  carry  the  bridge  railing.  Over  the 
slabs  the  roadway,  walk,  curb  and  car-track  construction 
are  laid  as  on  a  street.  This  arrangement  augments  the 
dead-load  and  consequently  increases  the  cost,  but  it 
oifers  numerous  construction  advantages  and  provides 
space  for  conduits,  pipes,  etc. 

Pkovision  for  Expansion 

The  bridge  structure  over  the  tracks  is  495  ft.  long. 
With  the  usually  as.sumed  temperature  range  and  e.xpan- 
sion  coefficient,  a  distortion  (expansion  or  contraction  ) 
of  114  ill-  niight  be  computed  for  a  concrete  piece  of  that 
length.  Frequently,  movable  bearings  of  iron  or  steel 
at  intervals  of  from  100  to  200  ft.  are  used  to  jirovido 
for  such  distortions  in  long  concrete  bridges.  In  tliis 
structure  a  type  of  expansion  joint  is  employed  tliai 
obviates  the  necessity  for  siicli  l)earings.  It  consists  of 
an  arrangement  of  split  pier  sliafts  tiiat,  l)y  flexure, 
make  adjustment  for  the  temperature  distortions. 

At  four  pier  lines  in  the  bridge  structure  the  three 
-vertical  sliafts  of  each  pier  are  constructed  as  two  inde- 
pendent   halves,   of    IxS-l't.    horizontal    section,    with    an 


elastic  meuilirane  114  in.  thick  interposed.  The  end 
beams  of  the  deck-span  units  abutting  at  these  piers  are 
also  separated  from  each  other,  from  out  to  out,  by  a 
like  membrane  and  are  each  supported  indej)endently  by 
a  set  of  three  of  the  half-sectioned  shafts.  The  elastic 
membrane  employed  is  a  combination  of  felt  and  asphalt. 
The  membrane  is  anchored  to  the  concrete  on  each  side 
of  it  with  copper  nails,  and  at  the  concrete  faces  the 
edges  are  finished  with  a  trim  showing  only  a  %-in. 
joint. 

When  the  outside  face  or  coping  of  a  concrete-bridge 
span  is  cast  integrally  with  the  (leek  structure,  settlements 
in  the  centering  generally  projiibit  the  attainment  of 
good  lines  and  grades.  For  that  reason  the  copings  in 
the  Jefferson  Ave.  bridge  were  cast  as  a  mask  along  the 
out-side  edges  of  the  slabs  after  the  deck  structure  was 
completed.  The  projection  of  the  coping  below  the  slab 
was  an  important  feature  in  the  attainment  of  good  facial 
lines.  It  will  be  observed  from  Fig.  2  that  the  panels 
of  the  railing  do  not  necessarily  coincide  witli  the  bridge 
spans;  that  is.  the  railing  posts  are  not  just  above  the 
piers. 

The  railing  posts  and  also  the  facia  coping  of  the 
bridge  structure  are  paneled  with  red  terra-cotta  tile 
inlays.  Tliese  tiles  were  fastened  in  the  forms  with  cop- 
per wire  and  the  concrete  cast  around  them.  In  order  to 
prevent  the  discoloration  of  the  tile  face  ])y  the  absorption 
of  the  watery  grout  which  percolated  between  the  tiles 
and  the  form  ))oards  the  face  of  the  tile  was  waterproofed 
with  a  solution  of  paraffin  and  naphtha. 

A  system  of  concrete  poles  at  intervals  of  a])proximately 
100  ft.  along  each  curb  line  carries  the  bridge  liglits  and 
the  overhead  wiring  of  the  street  railway.  Each  pole  is 
reinforced  with  four  full  length  114-in.  ■  diameter  bars 
and  No.  10  wire  hooping  at  3-in.  pitch.  For  the  poles 
on  the  bridge  deck  the  li/4-in.  bars  Avere  npset  and  tliread- 
ed  and  extended  2  ft.  beyond  the  butt  end.  As  the  poles 
were  ere(;ted,  tliese  bars  were  dropped  through  pipes  in 
the  deck-slab  concrete  and  anchored  below  with  washers 
and  nuts.  End  tenons  15x15  in.  in  section  and  4  ft.  G 
in.  long  were  cast  as  an  integral  part  of  the  poles,  which 
were  set  on  the  earth  embankments  of  the  approaches.  In 
erecting  these  the  tenoned  ends  were  dropped  into  mor- 
tised concrete  foundations  and  grouted  in  place.  The 
top  cap,  to  wliicli  tlie  trolley  wires  are  tied,  and  the  light 
brackets    are   of    bronze.     The    liuiit   wires    are    carried 
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llirou;,'li    (lif   |u)lcs    ill    2-iii.   (liiiiiictcr  "sliciiinlixcir'    |)i|ir  crctc.  siivc  tluil  lor  tiic  I'jipin  SI.  s|i;iii  iiiid  the  walls  iiloii" 

iiiul  iiloii;,^  tiu-  hrid-fe  ii)  ."il^-iii.  (liiiiiiclcr  (il)cr  {oiiiluits  I  lie  a|)|iroii(li('s,  wiis  liaiidltMi  froni  a  iiii-xer  sitiiaicd   jiiKt 

iiiulor  (lie  walks  ( Fi-;.   1),  .si.iifii  of  (lie  railway  tnickH.     Tlic  sand  and  ^'ravcl  wore 

The  coiicroti'  in  Ihc  railiii;,r.s  and  poh-.s  wa.'<  made  willi  liaiidlcd  direct  from  car.s  to  bin.s,  Hitiiatcd  over  tin;  iiii.xor, 

fi:ray  fjraiiilc  af,'f,'ro;;at('  ^'radcd  down  I'nmi  a  ViJ-iii.  niaxi-  \>y  u  derrick   and   clainslicll    hiickct.     The  concrete   wa.s 

niiiin   si/e.     The   propdrlituis  of   llic   mix    were    1::!    for  ilischar^^ed  into  l»oU()iii-diiiii|)  hiickets  niounlcd  on  truckK, 

the  railings  and  1  :  ^Vl'  I'"'  ""'  I'oles,  and    I'/,,  hy  wciLjhl,  pushed  ont  hy  hand  and  picked  up  and  carrie(i  hv  a  (100- 
1)1"    .Medusa    waterproolini:   coinnound    was   added    In    lh( 


cement    for   hoth.     The  surfaces   were  j^iveii   a   scruhhcil 
linish,  which  sliji'htly  exposed  I  lie  granite  a;,'j(re^Mlc. 
lleinan    Construction    Co.   was   the   contractor    tor   the 


ft.  span  Lainhert  cahleway  to  niovahle  receiviii^r  hn})pt'r8. 

i''rom  these  hoppers  the  coiicrele  was  distrihnted  hy  eliutos. 

The  cost    of   tlic    \iailuct  coinplete  was  appro.xiniatuly 

$!)  1,000.      I<:.    i;.    Kiiisey    is    Tresident   of   tiie    liourd    of 


removal  of   the  old   luid^e  and    the  construction  of   the      I'uhlie  Service.     Ii.  |{.   Moweii  i.s  Bridge  Engineer.     The 
principal  structural  ulonients  of  the  new  one.     All  con-      writer  designed  the  structure. 


'^te  ©f  Ea^cMimg  for  Ffle^iMe 
Coimcrefte  River  Mattttress 
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SYNOPSIS — Method  of  river  protccfion  bij  means 
of  small  concrete  blocks  knitted  into  muttresf<  hy 
steel  wire,  described  by  Mr.  Okazaki  in  "Enyineer- 
ing  News,"  May  16,  1912,  p.  922,  Mar.  13,  1913, 
p.  512,  June  25,  1914,  p.  1^05.  This  article 
recounts  tests  on  various  methods  of  backing  so  as 
to  prevent  percolation  of  water  and  consequent 
leakage  of  soil  from  under  the  mattress. 

The  flexible  concrete  mattress  for  river  bank  protection 
as  placed  in  the  Ishikari  Eiver  district  of  Japan  has  two 
variations :  Where  the  mattress  is  set  in  shallow  water  it 
is  usually  placed  at  once  for  its  full  width;  where  it  is 
set  in  deep  water  it  is  placed  in  minimum  width  and  is 
afterward  supplemented  by  additional  width  when  the 
scouring  of  the  river  bed  in  front  of  the  mattress  goes 
on.  This  addition  of  width  is  continued  iintil  the  stream- 
side  edge  of  the  mattress  reaches  its  destination,  the  bot- 
tom of  the  thalweg. 

There  is  no  reason  to  worry  about  any  leakage  of  the 
soil  through  the  interstices  of  the  mattress  when  the 
scouring  of  the  river  bed  in  front  is  going  on  and  the 
mattress  is  sinking  down  to  follow  the  scoured  new  river 
bed.  However,  this  leakage  of  soil  is  not  welcome  after  the 
stream-side  edge  of  the  mattress  has  reached  the  bottom 
of  the  thalweg,  as  in  the  second  case,  or  when  the  mat- 
tress is  at  first  laid  in  full  width,  as  in  the  first  case, 
because  then  the  stability  of  the  mattressed  hank  is  de- 
sired. 

Soil  such  as  gravel  or  tough  clay  does  not  scour  or  leak 
through  the  interstices  of  the  mattress  under  ordinary 
circumstances,  although  there  is  a  %-in.  joint  between 
adjacent  vertical  ends  of  blocks,  but  sand,  lacking  any 
coherence,  is  liable  to  leak  through  the  mattress  unless 
some  proper  lining,  such  as  a  fascine  mat,  is  provided 
beneath  the  mattress.  Such  a  lining  as  is  shown  in 
Fig.  1  has  often  been  used,  particularly  when  the  sand 
is  fine-grainedk 

In  order  to  arrive  at  some  basis  for  the  design  of  such 
a  lining  or  backing,   the   author  made   experiments  on 


several  kinds  of  lining  that  can  be  made  of  materials  at 
his  dis])osal  and  at  a  moderate  cost.  He  a.ssuiiied  that 
on  the  bank  with  a  given  slope,  the  amount  of  leakage  is 
in  a  certain  way  proportional  to  the  velocity  of  river  cur- 
rent just  in  front  of  the  mattress  and  invcr.sely  propor- 
tional to  the  thickness  of  the  permeable  materials  that 
com])o.se  tlie  lining.  To  test  the  .soundness  of  these  as- 
sumptions, he  made  the  experiments  in  four  ways,  as 
follows:  (1)  On  a  bare  flexible  concrete  mattress  with 
no  lining;  (2)  on  the  same  mattress  with  a  layer  of 
gravel  0.3  ft.  thick  and  of  grains  from  0.08  ft.  to  0.02  ft. 
diameter;  {'.])  with  a  layer  of  wire  knit  fascine  mat  0.;55 
ft.  thick  and  (4)  with  double  layers  of  the  same  fascine 
mat  0.35  ft.  thick. 

For  the  tests  an  experimental  channel,  shown  in  Figs. 
2  and  3,  was  built.  This  channel  consists  of  wooden-plank 
open  conduits  60  ft.  long,  G  ft.  wide  and  6  ft.  deep,  pro- 
vided in  the  tailrace  with  a  silt  basin  and  an  overfloxv 
weir  the  crest  of  which  can  be  adjusted  to  any  required 
height.  An  underground  stave  pipe  2  ft.  square  and  96 
ft.  long  leads  from  a  barge  canal  to  an  upper  basin  of  the 
experimental  channel,  there  being  a  regulating  gate  at 
the  entry  end  of  the  stave  pipe.  On  one  side  of  the  ex- 
perimental channel  is  formed  an  artificial  sand  bank  with 
an  intended  slope  on  which  the  mattress  and  the  lining 
are  laid. 

The  flow  is  adjusted  by  means  of  the  entrance  regulat- 
ing gate  and  the  height  of  the  crest  of  the  weir.  The 
velocity  of  flow  in  the  experimental  channel  is  regulated 
by  changing  the  discharge  and  by  changing  the  width  of 
the  slit  or  pass  formed  between  the  experimental  mattress 


SecHon 


•Chief     Engineer,     Ishikari     River     Improvement     Works, 
Sapporo,  Japan. 


Fo&cine  Mattress 

FIG.    1.     FLEXIBLE   CONCRETE   RIVER-PROTECTION 
MATTRESS  WITH  FASCINE  MAT  BACKING 
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FIGS.    2    AND    3.     KXPEIIIMENTAL    FRAME    TO    TEST 
RESISTANCE   TO  SILTING 

Fig.    2    (Upper) — With    lid    turned    up    and    mattress    exposed 
Fig.  3  (Lower) — With  lid  turned  down  against  mattress 

set  on  a  sand  slope  of  a  given  grade  and  a  movable  longi- 
tudinal lid  or  gate  hinged  to  the  foot  of  a  side  wall  of 
the  channel.  Thus  a  given  discharge  divided  l)y  the 
corresponding  cross-sectional  area  of  the  slit  gives  tlie 
average  velocity  of  the  current.  The  lid  is  kept  at  any 
desired  inclination  jiarallel  to  that  of  the  opposite  sand 
slope  on  which  the  mattress  and  the  lining  are  laid,  by 
simply  turning  it  around  the  hinge  by  means  of  handles. 
In  the  experiments  the  velocity  of  flow  was  made  to  vary 
from  1  ft.  per  sec.  to  7  ft.  per  sec.  and  the  slope  of  1.1.') 
horizontal  to  1  vertical  was  adopted. 

The  sand  leaking  through  the  mattress  is  deposited  in 
the  silt  basin,  allowing  only  water  to  overflow  the  weir. 
The  sand  deposited  during  one  stage  of  experiment  (usu- 
ally 3  hr.)  is  collected  from  the  bottom  of  the  silt  basin 
after  emptying  the  water  in  the  channel  and  the  silt  Ijasin, 
and  its  volume  is  measured.  The  total  volume  of  tlic 
sand  divided  by  the  total  area  subject  to  the  scouring 
action  gives  the  average  depth  of  scour,  and  this  depth 
converted  into  equivalent  for  3  hr.  is  plotted  as  ordinate 
and  the  corresponding  velocity  as  abscissa,  as  in  Fig.  5. 
The  long-time  experiment  with  a  lining  made  of  a  single 
layer  of  fascine  mat  0.35  ft.  thick  was  continued  for 
several  months  for  a  velocity  of  1  ft.  (sec  Fig.  4). 


'I'll!'  sand  forming  the  slope  in  the  experiment  i.^*  taken 
from  the  river  bank  in  the  vicinity  of  the  site  of  the 
Ishikari  River  improvement  works  at  Bannaguro  and  it^ 
specific  weight  is  2.05,  its  grains  varying  from  0.005  ft. 
to  0.001  ft.  in  diameter.  The  gravel,  which  is  rather 
small-grained,  varying  from  0.08  ft.  to  0.02  ft.  in  diam- 
eter, is  used  to  make  0.3  ft.  thick  lining. 

Willow  sticks  not  greater  than  0.1  ft.  in  diameter 
are  used  for  mat  making,  the  mat  being  knit  with  No.  15 
galvanized  wire  at  1V^-ft.  intervals,  as  .shown  in  Fig.  1, 
(lie  thickness  of  a  layer  of  mat  being  0.35  ft. 

We  may  conclude  from  the  results  of  the  experiments 
tiiat:  (1)  With  no  lining  there  is  remarkable  leakage 
beyond  the  velocity  of  31/2  ft.  per  sec;  (2)  with  a  single 
layer  of  the  fascine  mat  0.35  ft.  thick,  there  is  a  remark- 
able leakage  beyond  the  velocity  of  5I/2  ft.;  (3)  with 
double  layers  of  the  fascine  mat  there  is  no  appreciai)le 
leakage  even  for  a  velocity  of  6V2  ft;  (4)  with  gravel 
lining  0.3  ft.  thick  there  is  the  least  leakage;  (5)  with 
a  single  layer  of  the  fascine  mat  the  long-time  experi- 
ment shows  that  with  a  velocity  of  4  ft.  there  is  no 
uniformity  in  the  rate  of  leakage  and  the  depth  of  scour 
does  not  amount  to  0.0015  during  135  days;  (6)  sand- 
tight  lining  can  be  made  with  either  double  layers  of 
fascine  mats  0.35  ft.  thick  or  a  0.3  ft.  layer  of  gravel 
whose  grains  vary  from  0.08  ft.  to  0.02  ft.  in  diameter 
when  the  vclocitv  of  current  does  not  exceed  6  ft. 
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PIGS.  4  AND  5.    DIAGR.\MS  SHOWING  SCOUR  FOR  DIFFER- 
ENT VELOCITIES  AND  DIFFERENT  KI.VD  OF  BACKING 
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PtibHoc-Worka  Accotumtingf  for 
Villag^es  and  Tovt^ns 

I>V     ClIAIvl.KS    A.     lIoi.ltKN'" 

'i'lu'  I'll'uii'iit  in!iiia,i,'<'iii('iit  of  iiuiiii(i|);il  iill'Mirs  fc- 
qiiircs  can'rully  kcjil  rrcdi'il^,  llic  iiiiniilcin'ss  of  dclail 
dopcndiiiii  Ujum  liic  uiillay  whirh  llic  aiiiniiiil,  yi'ar'ly 
cxpendod  will  jiistil'v.  This  is  a  iiKitIrr  of  iniportaiicc 
for  villa.ixcs  as  wi'll  as  cities,  hut  pciiia|)s  more  often 
overlooked     liy     llie     Miialler     |ila(es     tliaii     the     larj^er. 
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PIG.  1.     VOUCHER  CHECK,  WITH  DISTRIBUTION  STUB,  HANOVER,  N.  H. 
Original,  8%xll  in.,  on  blue  paper 

Unless  one  has  stiidied  tlie  sui)jeet  Mith  rare,  he  does 
not  realize  the  expenditure  for  record  keeping  which  will 
be  repaid  by  the  residting  efficient  management  and  the 
prevention  of  leaks.  Jnst  as  soon  as  one  begins  seriously 
to  keep  records  he  begins  to  study  more  carefully  the 
costs  and  to  plan  operations  far  in  advance,  that  they 
may  be  done  economically  and  hannoniously.  He  studies 
the  seasonal  effects  on  the  cost  of  construction  and  many 
other  phases  of  the  sidjject  to  which  he  had  previously 
given   no   consideration.     For  example,   he  notices  that 


•Chairman.  Hanover  Precinct  Commissioners;  Professor  of 
Civil  Engineering,  Thayer  School  of  Civil  Engineering,  Dart- 
mouth  College,   Hanover,   N.   H. 


(ri'iulii's  fur  dr.iiii  jiipcs  can  he  laid  hi'ldri'  Ilie  intense 
hi'iil  of  the  sniiinier  with  a  lahor  cost  innch  less  tlian  in 
Ihc  siiiniiici'.  lie  hiiys  niatcrial  in  the  lowest  market, 
lalics  aihanlagc  of  casli  discount,  uses  more  can?  to  hvq 
that,  materials  and  tools  are  kept  in  a  central  and  proper 
location  instead  of  lying  scattx'red  around  when;  they 
deteriorate  rapidly  and  are  |)erhapK  lost  altogeth(!r.  llo 
realizes  thai  it  is  iu)t  economy  to  expend  lahor  for  bor- 
rowing a  tool  and  making  I'cpairs  on  it  ('(jual  to  perliaps 
three-cpiarlers  of  wiial  the  IikiI  would  cost  new,  with  the  j 
icsidl  that  when  the  work  is  done 
llicrc  is  no  ('(iiiipment  to  sliow  for 
liic  expenditure,  whereas  if  the  tool 
had  hcen  hought  new,  seven-eighths 
of  the  value  of  the  expenditure  would 
liavc  been  added  to  assets.  Neatness, 
orderliness,  thrift  and  improvement 
spread  contagiously  in  any  locality 
where  the  village  authorities  practice 
thcni  in  village  affairs.  The  reverse 
is  true  also. 

One  does  not  go  very  far  in  such 
records  without  a  keen  apprecaation 
of  the  value  of,  and  necessity  for,  a 
good  sujjerintendent  who  will  see  that 
fidl  value  for  money  paid  will  be  ren- 
dcM'cd  by  teams  and  labor  and  that 
it  is  wasteful  to  turn  the  work  ovei' 
to  a  man  with  no  peculiar  training 
for  the  work,  especially  if  he  is  to  be 
in  charge  for  only  a  year  or  two  and 
is  then  to  be  succeeded  by  a  new  man 
who  must  begin  the  same  or  similar 
experiments  with  the  same  or  worse 
failures  and  dissipation  of  energy. 
It  is  with  the  hope  of  assisting  in 
stimulating  and  extending  more  effi- 
cient management  in  the  affairs  of 
towns  that  attention  is  directed  to 
tliese  matters  and  that  a  list  of  tiie 
minimum  accounts  and  forms  neces- 
sary is  given  herewith : 

1.  Weekly  timebook. 

2.  Daily  distribution  of  labor  to  the 
different  kinds  of  work.  (Carbons  to  be 
kept  of  this  so  that  the  superintendent 
in  charge  of  the  work  and  the  board  of 
government  of  the  town  may  each  have 
a  statement  to  date  of  the  work  being 
performed.  Also  if  the  book  is  lost, 
there   is  a  set  of  records  in   reserve.) 

3.  A  weekly  summary  of  the  daily 
distribution. 

4.  A   weekly    payroll. 

5.  Teaming  slips  giving  distribution 
of   the   work    of   the   teams   for    the   day, 

which    each    driver    hands    to    the    superintendent    each    day 
(Fig.   2). 

6.  Stock-record  slip  to  give  movement  of  any  stock  during 
the  day.  Since  the  stock  distribution  is  one  of  the  hardest 
to  keep  straight  and  since  it  is  of  the  utmost  importance  in 
accounting  for  the  expenditure  of  the  public  money,  this  rec- 
ord needs  to  be  kept  with  great  care   (Fig.  3). 

7.  Stockbook,  to  which  items  from  6  are  transferred. 

8.  Order-book  carried  by  the  superintendent,  who  for  each 
purchase  gives  a  written  order  with  a  carbon  copy  which  he 
keeps. 

9.  Voucher  checks  with  distribution  items,  the  same  as  on 
the  weekly  summary  and  in  the  account-book   (Fig.  1). 

10.  Account-book,  in  which  are  recorded  the  data  from  the 
voucher  checks. 

11.  Notebook  (for  borrowing  money)  with  numbered  pages 
and  record  stub  so  that  the  authorities  will  have  to  account 
to  the  auditor  for  all   missing  pages  in  the  notebook 
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PIG.  2.    TEAMING  SLIP,  HANOVER,  N.  H. 

Original,  8%x4%  in.,  on  white  paper,  with  12  lines  for  entries, 
including   total 


FIG.   3.     STOCK  RECORD  SLIP,   HANOVER,   N.   H. 
Original,  7V&-^3%   in.,  on  pinlc  paper,  witli  eislit  entry  lines 

12.  Expenditure  record,  s'vinK  opposite  each  montli  the  ex- 
penditure each  year,  so  that  the  amount  expended  in  any 
month  of  any  year  or  from  the  first  of  each  montli  for  the 
remainder  of  the  year  will  be  available  in  tabular  form. 

13.  Order-book  for  materials,  issued  in  triplicate. 

14.  Billing-book  for  w  )rk  performed  or  materials  sold. 
issued  in  triplicate.  (In  all  cases  when  duplicates  or  tripli- 
cates are  kept,  the  originals  and  copies  should  contain  tin- 
same  printed  number.) 

With  such  a  sy.stcm  of  rocord.-j  and  a  ;;(kiiI  .•<u|HM-iiitcn(l- 
ent  in  charge,  it  will  be  possililo  to  .'icciiro  the  services  of 
better  men  as  selectmen  or  oonimissioners.  The.se  men 
would  otiierwise  he  nnal)le  to  give  the  time  necessary  to 
attain  results  without  which  they  would  not  undertake 
the  work. 

It  is  only  through  keeping  adequate  records  that  a 
proper  report  can  be  made  to  the  taxpayers.  This  re- 
port should  show  at  a  glance  on  adjacent  facing  pages 
a  summary  of  receipts,  disbursements,  assets  and  lia- 
bilities in  comparison  with  those  of  previous  years.  Be- 
tween the  general  statements  should  be  enough  detailed 
accounts  arranged  in  a  form  to  make  possible  an  intelli- 
gent study  of  the  affairs  of  the  town  by  interested  parties. 
At  the  end  of  the  report  should  be  a  budget  of  estimated 
expenditures  for  the  next  year. 

Finally,  some  standard  system  of  accounting  and  of 
superintendence  should  be  adopted  so  tliat,  as  selectmen 
come  and  go,  the  affairs  of  the  municipality  shall  be  kept 
in  the  best  condition  possil)le. 


The  loading  device  sliown  in  tlic  accompanying  \ie\v 
is  for  railway  coaling  stations  and  is  intended  to  avoid 
the  usual  difficulties  in  the  way  of  keeping  close  record 
of  the  amounts  of  coal  delivered  to  the  various  loeo- 
motive.s.  It  consists  essentially  of  a  measuring  hopper 
of  one-ton  capacity,  having  a  feed  gate  at  one  end  to 
admit  coal  from  the  elevated  storage  pocket  or  bin  and 
at  the  other  end  a  discharge  gate  through  which  the 
coal  is  directed  into  the  inclined  chute  that  delivers  it 
to  the  tender.  The  two  gates  are  so  connected  by  meeli- 
anism  that  they  work  in  sequence. 

The  mechanism  is  operated  by  a  %-hp.  eleetrie  motor, 
or  by  means  of  a  hand  chain  at  stations  where  current  is 
not  available.  The  main  shaft  makes  four  revolutions 
per  minute,  and  with  each  revolution  the  measured  quan- 
tity of  40  cu.ft.  of  coal  (equivalent  to  one  ton)  is  deliv- 
ered to  the  tender. 

The  locomotive  is  spotted  witli  its  tender  under  the 
I  hinged  chute,  which  the  fireman    (standing  on   a   jilaf- 


fonn)  lowers  by  a  cliain.  He  tiien  throws  the  handle 
of  the  controll(!r  to  start  the  motor.  The  feed  gate,  being 
()])ened,  admits  a  cliarge  of  coal  to  the  measuring  hoi)per 
and  then  closes.  As  soon  as  it  is  closed,  tlie  discharge 
gate  is  opened,  allowing  the  coal  to  flow  to  tlie  chute 
and  tender. 

As  soon  as  the  di.scharge  gate  is  clo.scd,  the  feed  gate 
again  opens  and  the  operation  is  repeated,  delivering  a 
measured  ton  of  coal  every  15  sec.  When  a  sufficient 
supply  has  been  taken,  the  fireman  throws  the  controller 
handle  to  stop  the  loader  and  then  raises  the  chute.  This 
chute  has  a  hooded  end,  so  that  tlie  coal  drops  vertically 
at  the  center  of  the  tender. 

Record  of  the  amount  taken  liy  each  engine  is  effected 
by  means  of  a  counter  ])laeed  on  the  coal  bin,  with  fig- 
ures easily  readable  from  llie  engine.  The  li reman  marks 
on  his  coal  ticket  the  iiiimher  of  his  engine  (say  152) 
and  the  date.  When  the  engine  is  spotted  at  the  coaling 
station,  he  marks  the  number  .shown  by  the  indicator  on 
the  loading  device  (say  250).  After  the  tender  has  been 
(illed,  lie  again  notes  tlie  number  .shown  (say  257).  Thus 
if  is  evident  that  engine  No.  452  has  taken  seven  tons 
of  coal.     As  the  first  number  on  each  ticket  must  corre- 
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MEASURING  LOADER  FOR  RAILWAY  COALING  STATIONS 
Made  by  the  Roberts  &  Schaefer  Co.,  Chicago 

spond  with  tlir  last  iiuniher  on  the  jirevious  ticket,  any 
attempt  to  show  a  lower  amount  of  coal  than  aetually 
taken  would  he  readily  a])iiarent. 

At  the  ((laliug  station  of  the  Nashville,  Chattanooga  & 
St.  Louis  Ry.  new  terminals  at  Cowan,  Tenn.,  all  coal  is 
delivered  and  recorded  by  four  of  these  loading  devices, 
and  during  the  period  Apr.  17  to  ]\lay  15,  1916,  there 
\vere  4,623  tons  delivered.  A  test  made  with  one  of  the 
loaders  showed  that  15  tons  recorded  actually  weighed 
;10.270  lb.  on  the  .scales;  this  is  an  overweight  of  only 
18  lb.  per  ton. 

This  device  has  been  applied  at  a  number  of  coaling 
stations.  It  is  known  as  the  Rands  measuring  coal 
loader  and  is  l)uilt  by  the  Roberts  &  Schaefer  Co.,  of 
Chicago. 


I  OS  I 


KNC  I  \  I',  !•;  I{  I  Xd     N  KWS 


Vol.  75,  N(j.  2:} 


Stren^tK  of  Btamettized  Timber 
To  Be  Studied 

I'.V     .1.     M.     I'.MiKKI!* 


An    iiiM'stiiiiilioii    is    licin; 
rluis.'lts   liislimtc  .,r  'r.vlin 
(if    till'    liiiriicti,    tir    /iiu-cli 
s('r\iii,<;    (111    the    sircnulli    nT    slniclnni 
results  lire  iilicmlv  ii\iiiliililc. 

It  lias  lu'i'ii  sus]i('(lcil  for  siunc  tiiiK 
(if  i>urii('lli/.('(l  liinlici'  is  (li'iifiiclciit  (in 
(litidiis.  cliicl'  dl'  \\lii(li  liic  the  strcnirt 


ciirricil  (lul  III  (he  Miissa- 
i>v:\  to  ilctiTniiiii-  the  cllVct 
ride.  ]iroc('ss  ol'  wood  prc- 
stnulniiil    linilicr.      A    lew 


thai    the  slivii:. 

a   nnnilicr  (if  (■( 

h  of   the  salt   sci 


III 


lion  Used,  tlic  tciM|H'iat  lire  and  luiniiditv  (if  llic  air  in 
wliicii  till'  liinlicr  is  |ilaicd  and  the  a^c  (if  llic  treated 
pieee.  It  is  iiii|i(irlaiil  also  In  know  the  nature  of  the 
)i|i\sical  and  (■heinical  chaiiLics  that  i;ii  on  in  the  cells  of 
the  iiii|)rei;iiated  wnnd.  'I'liis  iiivestio-af  idn  has  heeii 
lijaniied  to  tlimw  li^lit  on  these  phases  (if  the  |irol)leiii 
(if  Wdod    |ireser\ati(iii. 

TKS'r     Si'KCI.MKNS    AM)    I'liOCKDl'liK 

d  arc  selected  ])ieees  of  North  Caro- 
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apwood,  2.\2.\."i0  in.  IjohloUy  sap- 
wood  was  (liiisen  (in  accniint  of  its  susceptibility  to  the 
attacks  of  fuiiLii  and  its  alis(ir|)tivo  jKnvor.  In  order  to 
have  a  hasis  f(ir  eiiniparisdii,  for  every  stick  treated  with 
zinc  chloride  an  untreated  jiiece  is  set  asid(!  to  be  stored 
and  tested  under  identical  conditions.  Imprefjcnation  is 
carried  out  by  ininiorsing  the  sticks  in  a  cold  solution  of 
the  chemical  until  l/^  lb.  per  cu.ft.  has  been  absorbed. 
Both  blanks  and  treated  pieces  are  stored  under  a  range  of 
constant  conditions  of  temperature  and  humidity,  the 
number  of  pieces  being  such  that  specimens  can  be  re- 
moved at  intervals  for  testing.  They  are  stored  in  three 
groups — the  first  in  a  room  under  ordinary  conditions 
of  temperature  and  humidity,  the  second  and  third  in 
heater  cabinets  at  constant  temperatures  of  100°  F.  and 
150°  F.  respectively.  The  series  of  tests  is  planned  to 
extend  over  a  period  of  at  least  three  years. 

The  proposed  physical  tests  are  transverse  bending, 
compression  along  the  grain  and  moisture  content.  It 
is  proposed  also  to  subject  the  specimens  to  chemical 
and  microscopic  examination  to  find  out  the  nature  of 
the  changes  that  have  taken  place  in  the  cells  of  the  tim- 
ber. It  is  hoped  to  establish  general  conclusions  as  to 
the  advantages  and  limitations  of  this  method  of  wood 
preservation  in  structural  timber. 

This  work  was  begun  in  1915  by  A.  H.  Clarke,  a 
student  in  the  senior  class,  who  studied  the  general  plan 
of  the  investigation  and  devised  the  apparatus  used.  In 
order  to  try  out  the  method  proposed,  a  preliminary 
short-time  test  was  run  during  the  spring  of  1915,  with 
results  that  seem  sufficiently  interesting  to  warrant  brief 
mention  here. 

Bending  Strength  Reduced  17%  by  Treatment 
Ten  sticks  2x2x30  in.  were  cut  from  the  same  timber, 
and  five  of  these  were  treated.  The  ten  sticks  were 
stored  in  a  cabinet  for  about  forty  days  at  a  constant  tem- 
perature of  150°  F.  A  large  pan  of  water  was  kept  in 
the  cabinet,  which  gave  a  humidity  of  about  13%.  The 
surface  of  the  treated  sticks  changed  gradually  to  a  dull, 
dark-brown  color,  which  extended  into  the  wood  from  j'o 
to   1^5  in.     The  ten  sticks  were  tested  in  cross-bending, 
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HEATED   CABINET   FOR   STORING    SPECIMENS    AT 
TEMPERATURE   OP    150°    F. 

with  the  result  that  the  modulus  of  rupture  of  the  treated 
specimens  was  less  in  every  case  tlian  that  of  the  blanks, 
the  average  being  17%  less.  The  moisture  content  of 
ihese  specimens  was  about  2%,. 

In  considering  tlie  results  of  tosis  on  such  specimens 
as  these,  it  must  be  kept  in  mind  that  they  are  of  small 
size  and  have  much  more  surface  per  unit  volume  than  do 
large  pieces.  For  example,  a  12x12  in.  by  15  ft.  stick  has 
only  one-sixth  as  much  area  per  cubic  unit  as  the  test 
specimen.  It  seems  probable  that  the  weakening  takes 
place  near  the  surface  for  the  most  part,  and  therefore  it 
might  be  expected  that  the  effect  on  large  pieces  is  not 
as  severe  proportionally  as  on  these  small  ones.  It  is 
hoped  to  gain  more  complete  data  regarding  this  point 
by  tests  on  large  specimens. 

Saturated  Solution  Destroys  the  Wood 
An  idea  of  the  powerful  destructive  effect  of  zinc  chlor- 
ide in  concentrated  solutions  may  he  had  from  the  results 
of  an  exjieriment  with  miniature  specimens.  Several 
pieces  of  the  same  timber  cut  into  sticks  Vtx%-'^''%  '"• 
were  placed  upright  with  their  ends  in  a  saturated  solu- 
tion of  the  chemical  and  left  in  the  cabinet  at  150°  F. 
for  seven  days.  At  the  end  of  that  time  they  looked 
like  pieces  of  charcoal  and  had  no  more  strength  than 
that  substance. 

The  tests  so  far  are,  of  course,  a  sign  post  and  not  a 
map.  They  point  out  that  there  is  a  reduction  of 
strength  due  to  the  zinc-chloride  preservative  treatment 
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wiuMi  tiiiihcr  so  treated  is  subjected  [o  moderately  lii^^h 
temj)Ci'atures.  How  imu-h  this  reduction  must  he  reck- 
iinod  witli  in  pieces  of  commercial  sizes  and  liow  such 
I'aetors  as  strenfith  of  solution,  temperature,  humidity  and 
a<;e  aft'eet  it  shoiUd  become  much  clearer  as  the  experi- 
ments profi'ress. 

The  need  for  research  of  this  clianicter  was  su<;<i;ested 
by  P.  J.  Hoxie,  Special  Inspector  for  the  Associated 
Factory  Mutual  Fire  Insurance  Companies  and  S|)ccial 
Lecturer  at  the  iMassaehusetts  Institute  of  Technology, 
and  his  advice  has  been  very  helpful. 

Wsitle2'°FaIl]l©dl  Aslh-pntl  OEa  thi.e 
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The  terminal  im]irovements  of  the  Baltimore  &  Oliio 
R.R.  at  Chicago  include  a  water-tilled  double-track  ashpit 
to  receive  the  ashes  discharged  from  the  locomotives 
when  cleaning  the  fires.    This  is  shown  in  Figs.  1  and"  2. 

The  pit  is  of  reinforced  concrete.  It  is  150  ft.  long, 
281/^  ft.  wide  over  all,  with  sloping  sides  and  a  flat  floor 
14  ft.  wide.  Cross-walls  on  each  side,  extending  as  far 
as  the  floor,  carry  a  girder  consisting  of  a  pair  of  20-in. 
I-beams  incased  in  concrete.  The  ui)per  part  of  each  side 
wall  is  of  brick,  and  the  girders  rest  on  brick  pedestals 
on  the  eross-walls.  The  brickwork  is  laid  in  cement 
mortar,  with  alternate  headers  and  stretchers  in  all 
courses.    The  pit  is  13  ft.  31/2  in.  deep. 

The  two  tracks  are  over  the  sloping  sides  of  the  pit, 
each  track  having  one  rail  carried  on  the  side  wall  and 
the  other  on  the  girder.  The  rails  are  lOO-lb.  per  yd., 
secured  by  clamps  and  nuts  on  anchor  bolts. 

The  14-ft.  central  portion  of  the  pit  is  obstructed  only 
by  two  cross-girders,  which  are  in  line  with  the  first 
cross-walls  at  each  end  and  serve  to  support  planks.  Thus 
the  ashes  can  be  removed  readily  by  a  grab  bucket  handled 
by  a  locomotive  crane.  These  cross-girders  are  15-in. 
channels  incased  in  concrete.     The  bottom  of  the  pit  has 


FIG.    2.     WATEll-FILLEl)   ASHPIT    AT   CHICAGO 

lines  of  old  rails  embedded  in  it  to  jirotect  the  concrete 
from  danuige  by  the  grab  buckets,  and  for  the  same  reason 
the  corners  of  the  cross-walls  are  faced  with  angles. 

Water  is  supplied  by  hose  from  four  valve  boxes  along 
the  sides  of  the  pit.  The  overflow  pipe  is  about  11  ft. 
above  the  bottom.  This  j)i])e  is  placed  in  one  of  the  end 
walls  and  leads  into  a  sump.  The  ashjjit  was  designed 
under  the  direction  of  F.  L.  Stuart,  Chief  Engineer,  Bal- 
timore &  Ohio  R.R.  It  was  installed  under  the  super- 
vision of  L.  G.  Curtis,  District  Engineer  at  Chicago. 

Water-filled  ashpits  of  the  same  general  type  have  been 
built  by  other  railways.  The  Committee  on  Buildings  of 
the  American  Railway  Engineering  Association,  in  its 
report  of  19K5,  .shows  a  pit  .similar  to  that  of  the  Balti- 
more &  Ohio  R.R.,  except  that  the  central  portion  is  wide 
enough  (approximately  30  ft.)  for  a  central  track  carried 
by  girders  on  a  row  of  piers.  This  track  is  for  the  ash 
cars,  which  are  loaded  by  means  of  a  grab  bucket  handled 
by  an  electric  gantry  crane  whii'h  spans  the  three  tracks. 
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Side     Elevation    of    Pier  Section  through  tnd  Wall 


C  r  OSS  -  Sect  1  on     of      Pit 
FIG.   1.     DETAILS  OF  CONSTRUCTION   OF  WATER-FILLED  ASHPIT;   BALTIMORE   &   OHIO   R.R. 
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SYNOPSIS— Difficult  linwkh/n  cjraralinv  is  /»■- 
in;/  handled  with  horizonltd  shcvtiuij  at  lanjv  sar- 
iiii/.  'I'his  I'.s'  iiindr  pmclicahlr  far  lar(je  cfrardlioiis 
I'll  use  of  iiarroir  Irriirlics  for  srltiiu/  the  slu'clinij, 
and  siihsc(/itnit  /ilttcin;)  of  jivrnianvnl  hrarini/  wliilr 
(lire  is  miiiircd :  /Kilciilrd  liij  Jithn   F.  ()' Umirki'. 

Two  (lillicult  piivi's  of  (lrc|i  ticiuliiiif,'  arc  f^oiiij^  on 
in  Hrooklyn.  Now  York,  at  the  |iirsiMit  tiino  witli  tlic 
use  ol"  a  new  svstcin  of  trcii(liiii<,%  or  ratlier  a  now 
mothod  of  i)|H'nin^'  siicctcd  c.xcavalions  of  lar^o  size. 
Horizontal  sliootiufj;  is  \\>^vd.  to  cliiiiinatc  hotli  the  dis- 
tiirhanco  of  ^s.'round  iliic  to  driviiii;-  slic('l|iilcs  ami  llu- 
larsjo  increase  in  \oluinc  of  excavation  wliirli  is  ciilaiicd 
by  tlie  .stopping;-  out  of  successive  tiers  of  siicct piles  in 
deep  work.     The  nietliod  is  suitcil  to  dry  i;n>niid  oiilv. 

There  are  two  essential  jiarts  to  tiic  svstcni;  Hist,  the 
kind    ol'    sheetinij;    used,    and,    second,    the    |)rocc(lurc    ol' 

r<- full  Width   of  Trench 

■    I 
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Sheeting   Boards  j 


FIG.  1.   SKETCH  OP  SHEETING 

AND  NARROW  TRENCH 

METHOD 


FIG.   2.   REMOVING 

CORE  AS  TRENCHES 

GO  DOWN 


excavating,  in  which  the  sheeting  is  set  in  narrow 
trenches  dug  along  the  outside  of  the  excavation,  and 
bracing  is  placed  later  as  the  core  is  removed.  The 
latter  is  covered  by  a  patent  recently  granted  to  John 
F.  O'Eourke,  Chief  Engineer  of  the  Flinn-O'Eourke  Co., 
on  whose  work  are  the  two  jobs  wliere  the  method  is 
now  employed.  Mr.  O'Eourke  says  that  the  method  saved 
one-third  the  total  excavation  on  one  job  and  is  going 
to  save  about  one-fourth  on  the  second  job;  the  money 
saving  on  the  two  jobs  put  together  is  figured  at  about 
$100,000. 

KiNn  OF  Sheeting;  Spaces  for  Packing 

The  sheeting  is  placed  so  that  spaces  are  left  between 
the  successive  sheeting  boards,  2  in.  wide  in  vertical 
direction.  Blocks  of  2-in.  thickness  nailed  on  one  edge 
of  each  sheeting  board,  near  each  end  and  at  intennediate 
points,   form  this  space. 

This  form  of  sheeting  was  developed  in  the  course  of 
underpinning  work  at  the  St.  George  Hotel,  Clark  and 
Hicks  St.,  Brooklyn.  The  pits  sunk  under  the  piers 
of  this  tall  and  heavy  building  to  depths  of  75  ft.  and 
over  were  sheeted  horizontally,  using  at  first  sheeting 
of  the  Breuchaud  louver-board  type.  Later  square-edge 
openings  Avere  substituted  for  the  inclined  slots  in 
accordance  with  the  sketch.  Fig.  1,  and  the  results  were 
found  at  least  as  good  as  with  the  inclined  slot  while 


ihc  picjiaralion  ol  Ihc  board  was  much  simplci-.  The 
spaces  between  boards  were  HS(.'d  for  packing  cartii  biu:k 
of  Ihc  lowest  or  last-placed  siioeting  board,  wiiich  pack- 
ing held  the  ground  from  running  down  into  the  spaco 
scoo|)c(l    out    for   the    next    sheeting    hoard    below. 

i-lxcAVATION    (II     IlKMtV    Sr.  S  1 1  A  IT,  Cl,A|{K    St.  TuNNKLS 

The  Irenih  and  core  method  was  developed  from  the 
favorable  c.vperieiice  with  horizontal  siiceling  in  avoid- 
ing loss  of  ground,  it  is  a  means  of  applying  horizontal 
sheeting  to  large  and  deep  excavations  in  complete 
security  by  reducing  the  operations  of  |)IiU'ing  sheeting 
to  those  of  sinking  a  narrow  trench,  i.e.,  separating  the 
tasks  of  sheeting  and  bracing.  'I'lie  metliod  was  first 
used  at  a  large  station-entrance  shaft  for  the  Clark  St 
tunnels,  which  is  being  constructed  in  the  lot  adjacent 
to  the  SI.  (ieorge  Hotel  and  will  later  be  covered  by 
an   adilitioii    to    the   hotel. 

'I'he  shaft  is  \\:^\W.\  ft  and  «:!  ft.  dee)).  The  whole 
deptii  is  in  sand  containing  boulders  and  similar 
obstacles.  To  excavate  the  shaft  by  the  use  of  driven 
sheeting  (T)  tiers)  would  have  made  the  top  about  lo 
ft.  larger  in  each  direction  and  thereby  would  have 
increased  the  total  excavation  of  5,200  cu.yd.  by  2,550 
cu.yd.  of  useless  excavation;  besides  several  nearby  part- 
of  the  hotel  buildings  would  have  had  to  be  taken  down. 
All  these  difficulties  were  avoided  by  the  use  of  hori- 
zontal sheeting. 

Objection  was  made  by  the  owners  of  the  lot  to  any 
method  of  construction  which  would  leave  timber  in 
the  ground  to  decay  and  cause  future  settlement.  The 
contractors  satislied  this  objection  by  placing  grout  and 
mortar  jDacking  behind  the  sheeting.     The  space  for  a 


FIG.  3.  CEMENT-BACKED  SHEETING  OF  HENRY 
ST.  SHAFT  IN  BROOKLYN 
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FIG.  4.    VIEW  UP  HENRY  ST.  SH.\FT 

Sunk    by    narrow-trench    method.      All    sheeting    horizontal. 
Transverse  braces  through;  longitudinal  braces  cut  in 

-liceting  board  was  diiij  out  4  in.  linck  oF  the  outer  line 
ol  the  sheeting,  so  that  when  tlie  board  wa.s  placed, 
lined  up  plumb  and  held  by  bracing  in  front,  there  was 
:i  i-in.  space  behind  it.  This  space  was  at  once  filled 
!:\  pouring  in  grout  and  finally  keying  up  with  stiffer 
niirtar.  By  the  time  the  board  next  below  had  to  be 
placed,  the  grout  and  mortar  were  already  set  hard  and 
lurnied  a  satisfactory  dam  to  prevent  material  ninning 
ilown  when  clearing  the  space  below. 

The   trench   wall    thus    formed    consists   of   the    3-in. 

Electing    and    the    4-in.    thickness    of    concrete   outside, 

ended   into   the   spaces    between    the    boards.      As    the 

1  remanent  lining  concrete  of  the  shaft  will  be  placed 

directly  against  the   inside  of  the  sheeting  boards,  the 

»>ards   finally   will    be   completely   incased   in   concrete. 

[After   the   decay    of   the    boards    there    will    be   narrow 

spaces  left  in  the  concrete  something  like  the  openings 

I  in   hollow  tile.      It   is  considered   that   this   method   of 

Ic'onstruction  will  obviate  all  settlement. 

The  shaft  excavation  was  carried  down  entirely  l)y  the 
[narrow-trench  method,  working  around  the  four  sides  of 
[the  excavation  simultaneously.  Figs.  1  and  2  illustrate 
[the  essential  steps.     In  Fig.  1   is  a  sketch  showing  the 


trcmhcs  .^unk  for  placing  (lie  sliceting,  and  Fig.  2  shows 
the  operation  of  taking  out  the  core  and  putting  in  the 
bracing.  The  trenches  were  kept  about  10  ft.  below 
the  bottom  of  the  general  excavation.  Setting  the  main 
system  of  bracing  for  the  shaft  as  a  whole  proceeded 
above  while  trench  work  was  going  on  !)elow.  The 
sheeting  boards  of  the  inner  faces  of  the  trenches  after 
th(>y  were  removed  were  dropped  to  the  bottom  of  the 
trenches  and  there  used  in  carrying  down  tiie  sheeting. 
The  section  of  the  shaft  (Fig.  <i )  shows  tiic  timbering 
as  originally  sketched  out.  As  actually  built,  tiicre  are 
no  horizontal  rangers  along  the  wall  but  the  transverse 
braces  butt  directly  against  the  vertical  rangers.  The 
transverse  braces  are  continuous  and  the  longitudinal 
braces  are  cut  in  between  them.  At  the  outer  ends  of 
all  braces  14-in.  square  packing  plates  in  pairs,  with 
iron  wedges  between,  are  used  to  enable  the  braces  to 
be  tightened.  There  is  also  some  diagonal  bracing  in 
the  horizontal  plane  in  the  panel  adjacent  to  the  outside, 
to  brace  intermediate  vertical  rangers  of  the  sheeting, 
and  there  is  a  small  amount  of  vertical  diagonal  bracing 
and  kneebracing  not  shown  in  the  section. 

60-Ft.  TiiF.xi'ii  I'oit  SuiiWAV  IX  Fui.To.v  St.,  Bkooklyn 

jMorc  extensive  use  is  made  of  the  method  in  the 
Fulton  St.  open-cut  subway  work.  Here  the  method  is 
applied  in  its  normal  manner,  without  inortsir  packing. 
The  Old  Slip-Clark  St.  tunnels  pass  into  open-cut  subway 
construction  in  Fulton  St.  at  Pierjiont  and  soon  after- 
ward cross  over  the  South- Ferr}'-Montague  St.  pair  of 
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liiiincls.  Ill  tliis  ic;,M(iii  tlic  sheet  fXcavatioii  is  iilxiiit 
(■'(>  It.  (Ici'i>.  All  (if  it  is  lifiii;;  takni  out  hy  tlic 
i.iiirow-ticiuli  iiit'tliod.  'I'lic  side  Ireiiclios  as  iiscii  liciv 
iiiv  about  5  ft.  wide  inside  of  raiif^ers.  The  slieetiii;,' 
used  is  ;{.\(),  with  3-iii.  hloeks  as  deserihed  liel'ore  The 
exeavatioii  is  in  sli<,ditly  eolierent  sand.  ;iiid  uniy  in  a 
\'v\\  places  is  oiitsidi-  earth  heinj,'  i)rou;,'hl  in  lor  packing' 
hehind  the  sheeting'  throu,i,di  tlie  spaees  ix-tween  hoards. 
The  material  is  pMierally  (inn  enoiij;h  5o  that  the  hottoni 
o\'  the  treiith  can  he  shoveled  down  to  a  foot  or  more  heiow 
the  lowest  sliectini,^  lioard  and  thus  the  oiicration  of  clear- 
inji'  ground  for  the  next  slleetill^■  li(i:ird  and  phiciiii^-  this 
hoard  considerahly  simpiilicd. 

The  tciniKiriiry  raiiLicr  system  in  the  iiMrrow  trenches 
is  |)ut  in  piecemeal  as  temporary  blocking,  board  hy 
hoard,  and  after  live  or  si.\  boarrls  are  set  the  regular 
system    of    temporary    rangers    placed.      The    trench    is 


FIG.  S.  NORTH  WALL  OP  FULTON  ST.  CUT 

Main  excavation  about  25  ft.  below  street  planking.  Sheet- 
ing trench  IS  ft.  lower,  to  go  to  20-ft.  depth  along  side  shield- 
dismantling  chamber.  The  heavy  horizontal  timber.s  are  12x12 
transverse  through  braces  at  level  of  roof  of  shield  chamber. 

kept  about  10  ft.  below  the  general  excavation  level  and 
Ibis  allow^s  for  extending  the  permanent  12x12  bracing 
rangers  in  full  sections. 

At  the  western  end  of  the  excavation,  where  a  chamber 
for  dismantling  the  shields  of  the  tunnel  is  formed  in 
the  timbering,  the  arrangement  of  bracing  is  as  shown 
in  the  lower  part  of  the  section.  Here  the  side  trenches 
have  to  be  carried  down  the  full  20-ft.  height  of  the 
shield  chamber,  so  that  the  permanent  rangers  in  this 
height  can  be  set  in  a  single  piece  in  order  to  form  a 
rigid  frame  when  the  kneebracing  is  put  in.  The  bracing 
of  this  section  throughout  is  so  arranged  as  to  give 
rigidity  and  strength  even  in  case  of  local  settlements 
or  failure  of  supports. 

FiGUKES  ON  Saving  of  Excavation 

The  saving  of  2,500  cu.yd.  of  excavation  in  the  Henry 
8t.  shaft  has  already  been  mentioned.  The  Fulton  St.  cut 
contains  a  pay  volume  of  45,000  cu.yd.  of  excavation. 
With  three  tiers  of  vertical  sheeting  (20-ft.  tiers)  there 
would  have  Ijeen  11,000  cu.yd.  additional  to  be  excavated 
outside  the  pay  line.  All  this  additional  excavation  is 
saved  by  the  horizontal-sheeting  method.  Mr.  O'Eourke 
estimates  that  the  saving  to  his  company  on  the  Henry 
St.  shaft  was  at  least  $25,000,  and  that  there  is  likely 
to  be  three  times  as  great  a  saving  in  the  Fulton  St.  cut. 


The  method  was  patenled  .\|pr.  IS.  JIIKI  (paleiil 
l.l'lt.T.'iO).  'I'he  patent  covers  not  only  the  ap|ilieati(iii 
of  the  narrow  treiieh  method  as  lie;e  described,  but  also 
its  use  in  cases  of  very  wide  excavations  where  it  is 
not  desired  to  extend  the  bracing  across  the  excavation 
hut  instead  to  hiacc  by  rakers.  It  provides  for  placing 
the  sheeting  with  only  llie  compliiation  incidental  to 
temporary  bracing  of  the  iiairow  trench  and  putting 
in  permanent  bracing  afterward  as  a  second  and  separate 
operation.     A  typical  claim  of  the  patent  is  as  follows; 

The  method  of  producing  an  <'X<'avall()ii  conMlHllng  in 
nialilng  spaced  trenches,  bracing  the  outer  walls  of  .such 
trenches  against  the  Inner  walls  thereof,  exciivating  matcrlMl 
between  said  trenches  for  the  desired  excavation  and  bracing 
the  outer  walls  of  said  excavation  together. 

The  inventor  has  also  just  made  an  unusual  offer 
to  contractors,  namely,  to  allow  any  contractor  the  free 
use  of  tile  inclhod  on  half  ol'  any  job  he  may  be  doing 
where  it  is  suitable;  if  he  then  desires  to  u.se  it  for 
the  other  half  of  the  job  Ik;  may  obtain  a  license  there- 
for on  jiaying  one-tpiarter  of  tlic  reasonable  saving  of 
cost  secured  by  the  method. 


llV     i;.    Fl.K.MIN'ti* 

It  may  be  inferred  that  the  Mrit^M-  of  a  letter  making' 
application  for  a  position  will  express  himself  at  his  best. 
.An  analysis  of  4!>;5  letters  written  during  the  years  1!M  1 
and  191,'),  applying  for  engineering  positions,  gives  some 
interesting  results.  Of  these  letters  217  were  from  col- 
lege men,  either  graduates  or  members  of  graduating 
classes.  Fifty  colleges  were  represented.  Only  about  one 
letter  in  three  from  these  college  men  could  be  called 
"good,"  and  hardly  one  in  twenty  would  receive  spc(i;il 
attention.  In  fact,  the  applications  of  two  men  statin:: 
"I  am  not  a  college  man"  and  some  letters  from  bo\s 
wanting  to  be  tracers  made  a  more  favorable  impression 
than  those  from  the  majority  of  college  graduates. 

What  are  some  faults  in  their  letters?  In  the  first 
place,  95  out  of  the  217  were  on  notepaper.  A  favorite- 
sized  page  was  5x6  in.  There  is  a  semblance  of  authority 
for  the  use  of  notepaper  in  at  least  one  handbook,  but  the 
advice  of  a  professor  to  his  senior  class  might  well  be 
followed : 

When  you  write  a  letter  applying  for  a  position,  use 
business  paper  and  not  love-letter  stationery,  for  a  business 
letter  is  not  a  love  letter. 

Notepaper  is  inconvenient  for  filing.  What  engineer  has 
not  had  personal  experience  with  applications  "filed  for 
future  reference"  ? 

Poor  Handwriting  and  Spelling 

Careless  handwriting  is  another  common  fault.  Fine 
penmanship  is  not  vouchsafed  to  many,  but  the  writing 
of  everyone  can  be  at  least  legible.  A  consulting  engi- 
neer writes  in  such  a  slovenly  manner  that  his  letter  is 
hard  to  read.  He  may  have  thought  that  his  letterhead 
would  do  away  with  the  necessity  of  writing  distinctly. 
It  is  often  difficult  to  read  the  name  at  the  end  of  a  letter. 
An  associate  professor  of  drawing  wants  a  salary  of  $40 
a  week,  but  one  can  only  guess  his  name.  The  same  i- 
true  of  a  candidate  "for  a  responsible  position." 


I 


I 


•American  Bridge  Co.,  30  Church  St.,  New  York  City. 
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A  graduate  of  an  institution  like  .  .  .  sliouid  not 
be  a  "l)o<finer,"  nor  should  a  jj^raduate  of  ...  be 
"thankfull."  Perliaps  tlie  man  who  writes  "weather," 
"imaterial"  and  "having  liad  ample  technical  education 
to  warrant  a  drauftsman's  position"  is  not  a  college  grad- 
uate. 

Many  ap])lications  give  too  little  delinitc  information. 
Such  statements  as  "I  am  a  college  man,"  "I  am  a  gradu- 
ate from  an  engineering  scliool,"  "have  a  fine  technical 
education,  being  a  college  graduate,"  "am  technically 
educated,"  could  be  better  expressed  !)y  giving  the  name 
of  the  college  and  the  year  of  graduation. 

Skrious  Faults  ok  Stvlk 

A  flippant  tone  in  a  letter  is  not  conducive  to  its  fav- 
orable reception.    One  man  writes : 

However,  it  is  not  my  intention  in  submitting  same,  that 
it  be  placed  on  file  for  some  future  manager  to  cast  into  the 
wicker  morgue,  because  sir  I  graduate  from  the  Civil  Engi- 
neering Course  of  .  .  .  the  coming  June,  and  the  position 
for  which  I  am  making  application  can  be  filled  at  that  time. 

A  bombastic  or  too  confident  tone  is  not  to  be  com- 
mended.    The  man  who  writes : 

Have  had  13  years'  experience  in  .structural  drafting.  .  .  . 
Have  never  made  an  expensive  error  in  any  work  I  have 
turned   out.     .     .     . 

may   never  have   had   much    responsiliility    thrown    upon 

him. 

The   following  letter   is   unclassified : 

I  am  a  young  man  (19).  I  have  received  a  4  year  Civil 
Engineering  Education  and  a  year  of  Field  Experience  1  am 
fully  versed  in  designing  and  constructing  steel  structures. 
Reinforced  Concrete,  also  numerous  other  things  in  the  Engi- 
neering line. 

An  irreverent  hand  had  written  in  pencil,  "Some  boy !" 

Sypherd,  in  his  "Handbook  of  English  for  Engineer.s," 
summarizes  weak  points  in  letters  of  application  under: 
Poor  Beginning,  Faulty  Sentence  Structure,  Excessive 
Use  of  the  First  Person,  Excessive  Modesty  and  Miscella- 
neous Errors.    He  gives  the  advice : 

Begin  at  once  without  any  preliminary  explanation  with 
a  statement  of  what  you  desire;  say  briefly,  straightforwardly 
and  without  assuming  too  great  knowledge  or  skill,  whatever 
you  think  your  future  employer  ought  to  know  about  what 
you  have  done  or  can  do;  refer  him  to  men  who  can  speak 
definitely  and  without  reservations  as  to  your  ability  and 
moral  worth;  then  stop. 

It  should  be  noticed  that  no  letter  of  application,  how- 
ever well  written,  will  secure  a  position  unless  there  is 
one  to  be  had.  For  the  last  two  or  three  years  the  bread 
line  of  engineers  has  been  a  long  one.  That  the  supply 
still  exceeds  the  demand  becomes  evident  by  comparing 
the  "Positions  Wanted"  with  the  "Positions  Vacant"  in 
the  advertising  columns  of  the  technical  papers.  There 
are  applicants  by  the  score  for  every  position  vacant. 
The  importance  of  the  letter  of  application  is  apparent 
This,  however,  is  but  one  phase  of  a  larger  subject — the 
use  of  better  English  by  engineers. 

Schools  Trying  To  Mi:i;t  tiii:  Dikficulty 

In  his  preliminary  analysis'  of  the  replies  received* 
from  23,000  circular  lettei's  to  engineers  regarding  the 
needs  of  the  profession  Professor  Mann,  of  the  Carnegie 
Foundation  for  the   Advancement  of  Teaching,   writes: 

In  questioning  the  efficiency  of  the  engineering  schools  at 
the  present  time  there  are  four  conspicuous  things  in  which 
the   professional   men   show   a   fair  degree  of  unanimity.      The 


first  and  most  important  i.s  English.  A  large  majority  of  the 
letters  received  mention  the  absolute  necessity  for  higher 
efficiency  in  the  training  in  English. 

Some  colleges  are  trying  to  meet  this  need.  The  Stev- 
ens Institute  of  Technology  in  its  catalog  for  1916-17 
slates:  "No  effort  is  spared  to  impress  upon  the  students 
that  llicir  success  as  engineers  will  depend  largely  upon 
their  knowledge  and  use  of  language."  Attention  is  given 
lo  English  and  Logic  throughout  the  college  course. 
This  seems  more  I'ational  than  to  neglect  them,  claiming 
that  these  particular  branches  Ijelong  to  the  grammar  and 
liigh  schools.  Where  English  is  neglected  because  the 
course  is  already  overcrowded  with  other  subjects,  ,some- 
tliing  might  \w  done  by  way  of  substitution.  Often  out- 
of-term  and  supplemental-reading  courses  could  profitably 
be  introduced. 

In  conclusion  attention  is  called  to  the  following  books 
on  the  subject: 

"Handbook  of  Composition,"  Wooley.  This  is  an  ex- 
cellent manual  on  general  composition. 

"Handbook  of  English  for  Engineers,"  Sy|)h('rd.  Tiiis 
should  be  studied  by  every  engineer  called  ujjon  to  do 
business  or  technical  writing. 

"Engineering  as  a  Vocation,"  McCullough.  'j'he  six 
chapters  of  this  book  can  be  read  with  pi-o(it  by  every 
voung  engineer,  especially  Chap.  V — "How  to  Hunt  and 
Hold  a  Job." 

"The  Theory  and  Practice  of  Technical  Writing," 
Earle,  and  "Good  Engineering  Literature,"  Frost,  are  of 
value  to  the  engineer  given  to  writing  for  the  technicaJ 
press. 


n®uaff©s  ona 
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^Bulletin  of   the  Society  for   the  Promotion  of   Engineering 
Education,  Vol.  VI,  p.  100   (October.  191,')). 


Between  July  1,  1914,  and  Jan.  1,  191.3,  contracts  were 
awarded  for  the  construction  of  state-aid  roads  in  Illinois 
on  74  different  sections,  with  an  aggregate  length  of 
91.27  mi.  The  total  contract  price  of  the  work  was 
$1,116,952,  or  an  average  of  $12,240  per  mile  of  com- 
pleted road.  From  Jan.  1  to  June  30,  1915,  additional 
contracts  were  let  amounting  to  $466,271.  An  analysis 
of  the  cost  of  these  roads  by  M.  W.  Watsou,  Assistant 
Engineer  of  the  State  Highway  Department,  was  pub- 
lished in  IlUnols  II ii; It  ways  for  March-April. 

The  earthwork  on  the  roads  was  comparativelj"-  light, 
averaging  about  5,550  cu.yd.  per  mi.,  and  the  average 
cost  of  handling  it  was  28.9c.  ])er  cu.yd.  An  analysis 
of  the  prices  of  50,000  lin.ft.  of  10-ft.  concrete  roads 
shows  that  the  price  per  square  yard  of  pavement  varied 
from  $1.03  to  $1.41,  and  averaged  $1.2L  On  64,000 
lin.ft.  of  15-ft.  concrete  roads,  the  contract  price  for  the 
pavement  proper  varied  from  92c.  to  $1.21  per  sq.yd.  and 
averaged  $1.11.  On  35,000  ft.  of  18-ft.  concrete  roads, 
the  price  per  square  yard  of  pavement  varied  from  $1.03 
to  $1.27,  and  averaged  $1.20.  On  21,000  ft.  of  10-ft. 
brick  roads  the  price  per  square  yard  varied  from  $1.65 
to  $2.05,  and  the  average  was  $1.88.  On  19,000  ft.  of 
18-ft.  brick  roads  the  price  per  square  yard  of  pavement 
varied  from  $1.63  to  $2.37,  with  an  average  of  $1.85. 
The  cost  of  macadam  shoulders  for  concrete  and  brick 
roads  varied  from  39c.  to  52c.  per  sq.yd.  The  cost 
of  7520  ft.  of  macadam  roads  averaged  51c.  per  sq.yd. 
of  pavement.  The  cost  of  27,806  ft.  of  gravel  roads  aver- 
aged 43c.  per  s(].yd.   of  ])aveinent. 
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Winter  Sewer  Worlfe  at  St.  Fatuil 

\\\    (i'K(ii;i;i:    il.    1 1  kimkii.I)* 

An  uimsiially  wcl  season  in  l!tl.")  and  the  proapocts  of  a 
largo  amount  of  work  in  1!)1(;  iiuhiceil  Thornton  Hrothcrs 
(\).,  St.  Paul,  Minn.,  to  uivc  a  tliorouj^^h  trvout  to  opcn- 
tronc'h  sower  work  in  winter  weather.  This  lirni  was 
awarded  the  eontraet  I'or  tiie  Snelling-('onio  sower  system 
by  the  City  of  St.  Paul  I'or  $2(i;5,000.  It  signed  the  eon- 
tract  on  Nov.  !),  IDl"),  iiiiil  immediately  began  moving  its 
outfit  on  tlie  job. 

The  system  consists  of  ai)pi'o.\iniately  115  mi.  of  mains 
and  laterals.  The  main  system  consists  of  ;3,1!M;  ft.  of 
75-in.  monolithic  concrete  sewer,  2,953  ft.  of  6(5-in.,  3,009 
ft.  of  "jl-in.  and  1.351  ft.  of  3G-in.  vitrified  segment 
blocks;  there  are  11  mi.  of  9-  to  30-in.  laterals. 

The  contract  equipment  consisted  of  two  steam  shovels, 
%-yd.  dipper,  one  Buckeye  trenching  machine,  one  Carson 
conveyor,  two  White  bucket  machines,  12  dun)p  cars,  a 

•Assistant  City  lOngineer,  St.  Paul,  Minn. 


mile  of  ii;iiT(iu-giige  track,  I'D  iliiiii{i  u.i^ciiis,  three  gaso- 
lines trench  tillers  ami  a  camp  c(piipment  for  housing  and 
feeding  175  men.  The  bunk  house  and  dining  room  are 
eipiipjx'd  with  electric  light  and  city  water. 

The  entire  district  drained  by  tiiis  systein,   wiiich  ad- 
joins  the   State    Fair   gi-ounds,    is   underlain    with   sand    i 
and  gi-avel  with  an  oartli  cap  2  to  1  ft.  thick.    Sheeting  has    ' 
been  used  on  every  foot  of  tlie  work  except  about  000  ft, 
of  the  11  mi.  of  laterals,  all  from  11  to  30  ft.  deep.    Tlie 
ground  was  thawed  by  fires,  using  Illinois  waslied  nut 
<iial    and    some   hardwood;    the    thawing   crews   worked 
nights.     .\II  of  the  laterals,  250  manholes,  the  1,354  ft.  of   . 
3(;-in..   3,009    ft.   of  51-in.   and   750    ft.   of   GG-in.  main  I 
wei'o  completed  May  1,  191(;.  I 

A\'oathor  conditions  were  (juite  .severe.     During  Noveni-  ' 
her,  1.7  in.  of  snow  fell;  in  December,  G  in.;  in  January, 
20.5  in.,  and  in  February,  -1.5  in.     There  was  no  severely  > 
cold  weatbei-  until  after  Jan.  1  ;  that  is,  none  below  zero,  I 
but  the  light  snowfall  was  little  protection  even  in  slightly 
freezing  weather.     On  Dec,  15  there  was  a  foot  of  frost 


DIGGING   ,SEWER  TRENCHKS  IN   ST.   PAUL  AFTER   THAWING   FROZEN  GROUND 

Fig.  1 — Carson  conveyor  maciiine  Ijackfilling  over  54-in.  sewer.    Fig.  2 — Buckeye  trenciiing  machine  on  a  lateral.   Pig-  3 
White  trenching  machine,  with  drop-bottom   buckets  on  swinging  crane  to  hold  spoil.     Fig.  4 — White  machine  with  chutes 
replacing  buckets  to  reduce  weight  on  trench  side. 
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to  pick  through,  and  the  contractors  began  thawing  out  vcniciit  in  the  rapid   cliccking  of  ditch  dimen.sions  and 

the  ground  witli  fires.     In  January  there  were  IG  days  of  tlio  control  of  velocity.     Quantities  for  Elliott's  formula 

below-zero  weather,  the  lowest  temperature  being  — 31°  and  for  two  coefficients  of  Kutter's  formula  are  given  to 

h\,  and  in  Febniary,   12  days,  the  lowest  being  —20°.  afford  ready  comparison  with  other  designs. 

Krost  reached  a  depth  of  about  5  ft.  Jan.  10.     The  snow  The   figures  at  the   right,  giving  tlie  cubic  yards  of 

was  removed  from  the  ground  over  the  line  of  the  trench  excavation  per  mile  of  ditch   of  given   size,  serve  as  a 

liy  means  of  ordinary  road  graders.  useful  check  on  selected  sizes  and  grades  with  regard  to 

Tlie  frost  was  taken  out  by  starting  a  coal  fire  about  half  economy  in  first  cost  of  system, 

(he  width  of  the  trench — in  the  case  of  small  trenches —  „vt.t,.„tt^  ^.„,x,. 

1    inn    *       .>nn    ft-     ■       1          n           *  fi        xi        />                              ii  HYDRAULIC   TABLE.S    FOR    DRAINAGE-UITCII    WORK 

and  100  to  ,300  it.  in  length.     After  the  fires  were  well 

nnder  wav  thev  were  covered  with  semicircular  corrugated  ivrim-  iivd   v.nui 

iron  strips  to"  hold  the  heat  to  the  ground.     When  the  ^-'>^  ^^f'^J'^n  T.'^'tr'W 

les  burned  out  the  thawed  material  was  picked  out  and        o  oi 

.motlicr  fire  started  in  the  bottom  of  the  trench.     The        ■■■    o  os 

thawing  proceeded  until  the  gravel  was  reached.  '4     '4     12     32    isia   2^1    002 

For  the  large  trenches  three  lines  of  fire  were  placed,  '.'.      '.'.      '.'.      ]'.    .'..'.    ['.',    0  oo 

one  each  at  the  outer  edge  of  the  trench  and  one  down  the  ;;      ;;      ;;      ;;    ;;;;    ;;■    g  ,0 

center.     A  steam  shovel  mounted  on  heavy  timl)ers  span-  ^      •''     '*     *^    **^   ^  •''   ^ ^^ 

11  ing  the  three  small  trenches  then  broke  out  the  cakes  of        0  oo 

'  I'ozen  earth  between  them  and  continucil  di<r<rin<r  in  the        0  10 

,         „,         ,.                           1       1    i                1,1                 XI         T  4         6        16       60     21.0     2  9     0  02 

u  ravel,     bheeting  crews  had  to  work  between  the  dipper        004 

and  the  timbers  that  supported  the  steam  shovel,  driving  '.'.             '.'.                    ['.'.    oos 

l()-ft.  lengths  while  the  shovel  excavated  10  to  12  ft.  deep.  4      7     is     77   23^0   3:2   002 

The  shovels  were  followed  by  the  Carson  conveyor  or  a        ;;      ;;      ;;  0  og 

White  bucket  machine  completing  the  trench,  another  line        °  °^ 

(if  sheeting  being  driven  inside  the  fir.st  as  the  trench  *      «     20     90   20:6   3:6   0  02 

was  deepened.  '■'■      '.'■      '.'■                   '.'.'.    0  oo 

The  Carson  machine  was  used  on  the  3,009  ft.  of  .-)4-  '.'.      ''                          '.'.'.    0  10 

-TTT      1                    J.      i.     1             -r,           IV           1    i-     •    1       1  4         9       22      117     29.4     4  0     0  02 

m.  sewer.     Work  was  started  on  Dec.  7  and  finished  on        004 

^far.  1.    The  depth  of  the  trench  for  this  sewer  was  from  ;;     ;;      ;;     ;;    ;;;;    ;;;    "  "s 

15  to  31  ft.    The  machine  consists  essentially  of  a  steam        " '" 

hoisting  machine  in  a  housing  on  wheels,  following  as  '^. 

.lose  to  the  steam  shovel  as  practical.     It  operates  an  ^^p^^S^ed    FSoor^Be^m    SUnirrtiaip 

overhead  cableway  on  a  rectangular  framework  sujiported  tto                  -toj     >>  ji    »       tt^ti 

on  rails  laid  along  each  side  of  the  trench,  carrying  24  lOlTOlpS   ys-fldl^e   fi"  Jlo©r 

luickets,  six  in  each  set.     While  six  buckets  are  in  the  An  unusual  and  somewhat  obscure  accident  to  a  steel 

trench  being  filled  six  are  on  the  way  to  be  unloaded,  highway  bridge  is  recorded  in  the  January-February  issue 

six  are  being  unloaded  and  six  are  returning  empty.     The  of  Illinois  Iliyhtimi/s,  the  bulletin  of  the  State  Highway 

.^ewTr  is  laid  in  the  trench  and  the  backfilling  is  made  Department.     Two  panels  of  the  floor  of  a  truss  bridge 

with  these  buckets  from  the  excavation  taken  out  in  front  over  the  Spoon  River  in  Persifer  Township,  Knox  County, 

of  the  pii)elaying.  {^,]\  jjy  fracture  of  one  of  the  stirnip  floor-beam  hangers. 

The  White  machine  is  a  double-bucket  hoist  and  will  ^ylule  a  traction  engine  was  crossing  the  bridge.     The 

dig  a  trench  48  ft.  long  without  moving.     The  bucket  is  engine,  said  to  have  weighed  12  tons,  was  pulling  a  tank 

raised  and  emptied  into  dumi)  cars  or  dump  wagons,  and  ^agon  and  a  corn  sheller,  and  apparently  these  loads  were 

the  spoil  is  hauled  back  to  be  used  as  cover  for  the  com-  f^o  grouped  over  the  two  failed  panels,  at  the  moment  of 

pleted  sewer.     It  handles  about  150  cu.yd.  a  day.  failure,  as  to  give  something  near  maximum  floor-beam 

The  Buckeye  trenching  machine  digs  to  a  depth  of  14  reaction.    The  county  highway  superintendent  says,  as  to 

ft.     It  dug  400  to  GOO  lin.ft.  of  trench  a  day.     It  was  circumstances  and  cause: 

used  wholly  on  laterals.     Frost  was  thawed  to  a  depth  of  r,.,       .            .                    ■      .    iao     ,                       ^    »v 

_•                                                                                       '■  The     temperature     was    about     10      above     zero    and     the 

2.5  ft.  ahead  of  the  machine  and  21/^  ft.  of  frost  was  cut  river  was  covered  with  about  6  in.  of  ice.     The  bridge,  which 

out  with  the  machine.  ^^^  been  repaired  and  painted  three  years  ago,  was  supposedly 

nil              i      p   ii         •                    J-             -f  -    i      i>  -                  1  •      I'i  in  good  shape.     This  same  engine  Iiad  crossed  it  several  times 

I  he    cost   of   thawing   ran    from    Id    to    2;.C.    per    Im.lt.  i^^f^^e.     it   is   presu.ned  that   the   cold   weather  had  weal<ened 

of  fire.  the  .stirrup  to  such  an  extent  that  it  snapijcd  when  the  sudden 

The  work  has  been  very  satisfactory  from  an  economical  ^"■^'"-  '^^"■^^'^  ^^  '"^  ^■^'''^'^*  "^  ""^  *"*^''"'^-  '-^'"'^  ""°"  "• 
standpoint  for  the  contractors  and  very  acceptable  to  the  While  the  above  cold-weather  explanafion  of  (he  fail- 
engineering  department  of  the  city.  The  contractor  has  ure  cannot  be  accepted,  no  satisfactory  explanation  is 
had  a  full  camp  and  no  labor  troubles  and  less  delay  from  possible  in  the  absence  of  details  of  the  ruptured  hanger, 
weather  conditions  than  are  oi'dinarily  met.  The  bridge  was  built  in  1898,  at  a  time  when  there 
K  was  no  state  supervision  of  highway  liridge  construction 

in  Illinois.  Under  these  circumstances,  and  with  floor 
suspended  by  U-stirrups,  the  briilge  was  probably  not 
free  from  local  overstress  due  to  secondary  bending.  Such 
overstress  in  the  stirrup  might  result  in  rupture  uiuler  a 
load  which  had  previously  been  carried  in  safety,  as  hap- 
pens in  old  chains  and  other  highly-stressed  working  parts. 


Hydraulic  tables  for  use  in  designing  systems  of  drain- 
age ditches  have  been  prepared  by  John  C.  Burke,  civil 
engineer,  of  Bemidji,  Minn.,  who  sends  the  example 
bliown  herewith.     The  tables  have  been  found  very  con- 
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Autofi^rapHIc  Cross-Sectioning 
by  a  Nevir  Instrumemxtt 

l>v  John  .\ii!i:v* 

III  ciirthwork  const  met  ion  llicrc  i.s  a  \iist  iiiiioiint  ol' 
iluplication  work  wlien  cross-si-ctioniiif^.  The  ii|i|iiiiisiil 
of  till'  railroads  is  an  cNaiiiiiic.  Cross-sections  have  to 
1h'  taken  every  KH)  to  .MX)  ft.  Tiie  stu|)enilons  anionnl 
of  repetition  work  in  this  joh  alone,  carried  IliionL;!!  for 
2>S().{)()()  nil.,  is  readily  iiiia.iiined.  II'  a  licld  parly  of 
tliri'c  does  1  mi.  per  day.  with  two  computers  in  llie 
olliee,  the  total  cost  to  cross-section  all  our  railway  track 
is  over  $1,()()().()()0.  Add  to  this  the  amount  of  eross- 
sectioniiij;  in  irrij^ation  construclinn,  new  railway  location, 
highway  grading-,  etc.  It  is  evident  thai,  if  a  me- 
elianical  device  could  lie  used  to  I'cduce  llie  repetition 
oi   like  oiierations   in   cross-sectioning,  a   colossal   saving 


FIG.    1.     OUTLINE  SKETCH    OF  TTIIO   KKKLlOlt   CKOSS- 
SECTIONlNCi    DEVICE 

would  result.  The  writer  ])roposes  to  trace  the  devel- 
opnient  of  instruments  for  this  purpose  and  to  give  details 
of  one  possible  solution  with  its  limitations. 

In  taking  a  cross-section  of  a  proposed  railway  route 
or  of  the  embankment  of  an  existing  one  the  problem 
consists  in  recording  sufficient  observations  so  that  the 
contour  may  be  reproduced  on  paper  and  the  area  of  the 
cut  or  fill,  or  proposed  cut  or  fill,  determined.  This 
area  is  determined  either  by  planimetor  or  computation. 
In  attempting  to  render  some  of  this  work  automatic  the 
first  thing  most  people  have  done  is  to  get  a  small-scale 
reproduction  di rectly. 


♦.Assistant   I'rot'essor  of   Eriniiieeiinu    Meeliaiiics.   University 
of   Michigan,    Ann    Arbor,    llu  li. 


Ill  one  instance  this  has  lieeii  accoiiiplislieil  by  placing 
an  instninirnl  well  away  from  tlii'  cross  scit ion,  suc- 
cessively pdinliiig  the  telescope  at  dill'erent  points  on 
the  contour  and  recording  the  motion  of  the  telesco|ii 
liy  pricking  boles  in  a  sheet  of  paper  vertically  placcij. 
.loiniiig  tlie.se  holes  gives  a  drawing  of  tlu?  contour,  which 
may  then  be  planimetered.  No  measuring  is  rer)iiired 
except  the  distance  rinin  the  instniincnt  to  the  cross- 
section,  which  detcniiincs  the  scale  ol'  the  rcjiroductioii. 

In  another  device  tin;  instrument  is  placed  in  the  plane 
III'  the  cross-section  and  shots  are  taken  at  various  points. 
The  distances  lo  these  points  are  dctcrinincd  bv  stadia 
measurenicnt.  .Marks  are  made  on  a  sheet  of  paper; 
when  joined  n|),  they  give  the  contour.  I'wiefly  put,  the 
section  is  jilotted  using  jiolar  coijrdinates,  the  telescope 
linding  the  angle  and  the  stadia  the  radius  vector. 

'J'hese  instruments  do  not  go  far  enough.  They  do 
nut  get  the  area,  nor  do  they  even  get  a  contour  until 
the  points  have  been  joined  up  by  band;  and  this  con- 
tour is  only  appro.ximatc,  hcing  a  series  of  straight  lines. 

There  is  another  ty])o  of  instriinicnt,  which  does  not 
attempt  to  provide  a  scale  drawing,  but  gives  an  area 
reading.  One  of  tliese  (Pat<'nt  1,12!),872,  Karl  F. 
Keeler)  is  suggested  diagrammatically  in  P^ig.  1.  Two 
operators  are  requiinnl.  One  o])erator,  holding  the  rod. 
rolls  the  pulley  attached  to  its  end  over  the  cross-section. 
A  wire  is  fastened  to  the  a.xle  of  the  pulley.  The  wire 
is  reeled  off  a  drum,  being  kept  taut  by  a  spring.  The 
second  operator,  at  the  instrument,  keeps  the  telescope 
continuously  lijicd  up  with  the  end  of  tlie  wire.  The 
area  swept  out  by  the  wire  being  dependent  on  length 
and  angle,  suitable  mechanism  records  this  area.  The 
area  of  fill  is,  however,  the  difference  between  the  area 
swept  out  by  the  wire  and  the  area  of  a  triangle.  Tliis 
entails  the  measurement  of  AO,  OB  and  angle  AOB, 
which  the  machine  is  arranged  conveniently  to  do.  The 
area  of  the  triangle  must  then  be  computed. 

The  chief  objection  here  is  that  accuracy  depends  on 
efficient  cooperation  between  the  two  operators.  AVith 
practice  this  would  not  be  difficult,  but  the  fact  that  any 
momentary  lack  of  teamwork  can  cause  inaccuracy  is 
undesirable. 

The  next  type  of  instrument  eliminates  this  teamwork. 
This  instrument  (Patent  1,170,721,  John  Airey)  is  fairly 


FIG.  2.    TAKING  A  RAILWAY  CROS.S-SECTION 
WITH  THE  NEW   INSTRUMENT 


PIG.    3.    MODEL   OP   AIREY-KEELER    CROSS- 
SECTIONER 
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similar  in  principle  to  the  last  described,  except  that  the 
taut  wire  in  addition  to  giving  a  record  of  length  is 
made  to  control  the  directive  element  too — that  is,  does 
the  work  of  the  telescope.  The  accuracy  is  thus  self- 
contained,  the  instrument  operator  being  required  merely 
to  take  readings. 

Tiiese  two  instruments  find  the  true  area,  not  an  area 
bounded  by  straight  lines.     However,  their  weakness  is 


An  outline  of  the  possibilities  in  this  kind  of  work  is 
suggested  in  Fig.  G.  It  is  required  to  set  slope  stakes 
and  compute  cut  and  fill  for  a  canal  whose  center  line 
has  been  located.  The  straight-lined  contour  is  a  cel- 
luloid templet  cut  to  the  shape  of  the  finished  canal 
and  correctly  positioned  on  the  instrument  table,  wliicii 
is  done  quickly  by  i)ressing  the  left  side  of  the  templet 
against  a   scale  of  elevations.     An  outline  of  the   tem- 


Plonime-fer. 
Wire 


Pencil 


FIG.   4.     DIAGRAM  OF  AIREY-KEELER  CROSS- 
SECTIONER    IN    A    RAILWAY    CUT 


FIG.  5.     METHOD  OF  CORRECT- 
ING FOR  SAG  OF  WIRE 


HOW   TO   SET   SLOPE 
STAKES 


that  no  graphical  record  of  the  section  is  made,  and  this 
is  usually  desirable  and  sometimes  necessary. 

The  last  type  of  instrument  is  one  in  which  a  graphi- 
cal record  is  automatically  obtained,  also  the  true  area 
of  the  cut  or  fill,  without  any  computation  whatever 
and  without  readings  except  final  area.  This  instrument 
(Patent  1,174,649,  :\Iarch,  1916,  John  Airey  and  Karl 
F.  Keeler)  is  shown  in  Fig.  3  (a  model).  Fig.  2  shows 
this  same  model  in  operation  in  the  field,  an  ordinary 
stepladder  being  used  as  a  stand. 

The  principle  may  be  followed  from  Fig.  4.  Here  a 
tripod  is  seen  standing  on  the  roadbed  in  a  cut.  The 
instrument  is  shown  disproportionately  big  for  clearness. 
The  maximum  dimension  of  the  instrument  is  10  in.; 
its  weight  is  less  than  that  of  a  level.  Two  spools  carry 
a  roll  of  paper,  the  paper  passing  over  a  table.  Thus 
the  various  cross-sections  taken  are  kept  in  natural  se- 
quence on  a  continuous  roll.  The  wire  attached  to  the 
rod  is  unwound  from  the  drum,  in  which  there  is  a 
coil  spring.  Also  the  wire,  passing  through  an  eyelet 
in  the  arm,  causes  the  latter  to  point  at  the  rod.  A 
jicncil  resting  on  the  paper  is  swung  around  by  the  arm 
and  at  the  same  time  is  moved  radially  outward  by  the 
wire  drum,  so  that  it  gives  an  exact  reproduction  of  the 
cross-section  of  the  embankment.  The  pencil  also  acts 
as  the  pointer  of  a  planimeter  from  which  the  area  is 
read  off. 

The  closing  side  CB  of  the  cross-section  is  completed 
by  pressing  a  catch  that  disconnects  the  pencil  and  the 
planimeter  from  automatic  control  and  by  then  drawing 
the  line  along  a  straight-edge  laid  against  points  C  and 
B  on  the  paper. 

An  important  feature  is  the  elimination  of  error  due  to 
varying  sag  of  the  wire,  as  the  span  of  the  wire  varies. 
A  small  balance  weight  on  the  arm.  Fig.  5,  is  automatic- 
ally controlled  so  that  the  arm  is  always  pointing  true 
to  the  free  end  of  the  wire.  The  scheme  employed,  though 
simple,  can  be  demonstrated  to  be  theoretically  ])erfect, 
and  practical  tests  have  failed  to  detect  any  deviation 
from  correct  alignment  of  the  wire. 

The  foregoing  discussion  has  reference  to  embank- 
ments or  excavations  already  made.  One  of  the  chief 
uses  of  this  instrument  will  be  in  the  preliminary  esti- 
mates of  cuts  and  fills.  The  decreased  expense  with  which 
this  can  be  done  will  make  estimates  of  alternative  routes 
I  possible  in  a  way  that  does  not  exist  at  present. 


plet  is  then  marked  on  the  paper.  The  operator  holding 
the  rod  traverses  the  ground  line  ABC,  which  the  instru- 
ment reproduces  on  the  i)aper.  As  the  instrumentman 
observes  this  line  cross  the  templet  lines,  he  signals  tlu; 
positions  where  the  stakes  must  be  driven.  The  instru- 
ment operator  now  runs  the  pencil  round  the  temi)let 
lines  and  reads  the  areas  of  cut  and  fill. 

It  is  probable  that  various  advantageous  uses  would 
develop  in  the  course  of  practice  for  such  an  instrument 
in  combination  with  templets.  Some  tests  of  the  model 
to  give  a  line  on  the  convenience  and  workability  of  the 
scheme  yielded  the  results  shown  in  Fig.  7.  There  is 
good  evidence  to  justify  the  belief  that  even  this  com- 
paratively crude  model  is  more  accurate  than  rod-and- 
level  methods  (for  example,  notice  that  even  the  steel 
rails  are  evident  in  the  diagram).     With  an  instrument 


Cose  2         ^\  ^^'^'^^ — - — ^Case   5 

Case   6  j 

Case  3    ^'^y^  ""^^^^ 

Cross-section    Meter,  Planimeter, 

First  Second  First  Second  Maximum   Minimum 

Reading,  Reading,  Reading  Reading,  Difference,  Difference, 

Sq.rt.  Sq.Ft.  Sq.Ft.  Sq.Ft.  %                   % 

Case  1 278  283  279  279  1.4               0.36 

Case  2 319  325  327  328  2.45              0.76 

Case  3 205  209  202  204  3.25             1.97 

Case4 252  253  247  251  1.6                1.2 

Cases 200  195  198  200  2.0               0.5 

Case  6 729  719  692  695  5.1               3.56 

FIG.    7.     COMPARISON  OP   AIREY   INSTRUMENT   AND   ROD- 
AND-LEVEL  RESULTS  ON  POUR  PILLS  AND  TWO  CUTS 

Dotted  lines  are  plotted  from  level  readings;  full  lines  are 
drawn  by  instrument.  Note  how  the  instrument  catches  minor 
irregularities  Hke  the  rails. 

made  by  a  reputal)le  instrument  maker,  an  accuracy  of 
under  1%  would  easily  be  obtained. 

As  to  speed  of  work,  the  reader  may  form  his  own 
judgment  of  comparative  times  required  in  merely  walk- 
ing over  the  embankment  at  say  2  mi.  ]ier  hr.,  then  back 
to  the  instrument,  compared  with  the  time  required  by 
present  methods  to  take  the  necessary  number  of  shots 
in  the  field,  then  the  subsequent  plotting  and  plani- 
metering. 

This  type  of  instrument  \vill  not  handle  all  cases.  The 
chief  restriction  in  all  tlic  instruments  using  a  wire 
is  that  tlie  instrument  must  be  so  placed  that  a  straight 
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line  miiv  III'  draw  11  in  air  rnuu  il  tn  all  parls  n|  Ihc 
I'ontoiir  tliat  is,  tlio  iiistniincnt  imi.-t  Kc  ahli'  l<i  scr 
down  till'  slopes.  Tliis  ivstriitioii  a|>|>li(s  only  in  siir- 
vi'viiif,'  c'liilmiiknii'nts  iilrciidv  liuilt. 

It  is  plaiiiu'd  to  us(>  tliis  iiistrnnicnl  on  a  triiiod  whose 
two  hack  le<rs  have  erossijieei's  like  a  stepladdcr ;  the 
ii\stniiiieiitinan  hy  standin'T  I  I't.  idio\e  the  ^ronnd  would 
he  in  a  eoiiveiiienl  |io>iticin 
when  hi^li  enough  for 


(.    handle    the    instinnicnl 
-I  rack   nil. 


Ancithrr    liniilalion    is    thai    the   cuiilniir    niu>l    he   such 


I  (if  Ihi"  wire.      Precipitous 
when    tlu>    contour    is    very 


(nuirkcd  wri;^dd  hcin;^'  lakcn  for  one  carload  i'or  tare)  tiic 
(orrccted  wei;,dits  ol'  the  ears  themselves  were  k'KH  timii 
the  Miarke(l  rates  in  K!  instances,  llu;  cxeoss  or  imsis  of 
dvcrchar;,'!'  runniiij,'  as  hif,di  as  1,100  Ih.  in  one  euse, 
•.'.(ion  in  aniithcr,  and  on  down  lo  a  IVw  pounds.  For  two  \ 
lars  onlv  was  the  corrccte(|  wcij^ht  in  favor  ol'  the  slii|)per. 
'I'lic  nunihcr  of  hlocks  in  an  s  yd.  frame  ranf^ed  from  ^  H) 


I 


as  can  he  tra\er>cd   hy   th( 

elilVs   are    thus    ruled    dut, 

deep  under  water.     Heavy  hrush  nii,-ht  he  troid)lesoine  and 

in    e.xtreme   eases    rule   out   the    u-e    of    the    instrument, 

hul    the   I'aet  that  a  zif;zafi,uing  i)ath    to  the  extent  o\^  a 

few    feet    may   he   imlulj;ed   in   without  error   in    rt-adin^ 

will   I'uahle  all    hut  the  e.xtreme  eases   to   he   handled. 

FiiuiUy,  the  limitation  i)f  iiuifinitude  arises.  A  hig 
freight-yard  would  clearly  he  out  of  the  seope  of  the 
in.strument.  'Phe  ui.hIcI  shown  h.is  a  50-ft.  wire,  which 
means  eai)acity  to  take  a  track  nearly  100  ft.  wide,  or 
nearly  all  douhle-traek  roadheds.  A  T.vft.  \vuv  couhl 
just  "as  easily  he  accommodated,  which  would  amply 
sullice. 

As  roads  of  three  and  four  tracks  form  a  iiegligihle 
proportion  of  tlie  total  mileage  of  the  country  (!.«%), 
there  should  he  a  hig  Held  for  this  instrument  in  appraisal 
work.  New  location — whether  for  railways,  canals  or 
highways — also  offers  largo  opportunities.  Indeed,  high- 
way location  is  probahly  the  most  important  field  of  all. 
There  is  every  evi-dence  that  the  great  development  in 
improving  means  of  transportation  will  in  the  next  decade 
be  in  the  construction  and  improvement  of  highways. 

Considering  the  above  fields  of  employment,  and  re- 
membering that  5  men  (3  field  men  and  2  computers) 
are  replaced  by  2;  also  that  these  two  make  greater  speed 
and  increased  accuracy,  the  writer  refrains  from  attempt- 
ing an  estimate  of  the  saving  effected,  as  it  might  seem 
rash. 

W. 

To  arrive  at  a  new  basis  for  settling  with  the  pro- 
ducer for  shipments  of  granite  blocks  in  carload  lots, 
weights  and  counts  of  19  carloads  were  recently  made 
und'er  the  direction  of  Charles  H.  Clark,  Engineer  of 
Maintenance-of-Way,  Cleveland  Eailway  Co.,  Cleveland, 
Ohio.  Mr.  Clark  states  that  the  only  right  way  to  pur- 
chase granite  blocks  is  by  the  thousand,  but  that  they 
are  more  often  bought  by  the  square  yard. 

The  specifications  generally  stipulate  that  tliere  shall 
be  a  certain  number  of  blocks  per  square  yard  and  that 
a  test  of  each  carload  shall  be  made.  In  such  test  there 
is  always  chance  for  an  error  on  one  side  or  the  other, 
and  aft^r  a  number  of  carloads  have  been  thrown  into  a 
common  pile  there  is  no  way  of  making  a  recount  to 
settle  differences  between  the  shipper  and  purchaser. 
With  a  freight  rate  of  $2.58  per  ton,  and  also  taking  into 
account  the  cost  of  the  blocks  themselves,  a  difference  of 
5  or  10  yd.  per  car  mounts  up  in  the  course  of  a  season. 

The  plan  followed  by  ]\Ir.  Clark  was  to  determine  the 
weight  of  blocks  in  each  carload,  then  fill  an  8-yd.  frame 
with  blocks,  count  the  number  of  blocks,  and  find  their 
weiirht.     It  was  found  that  for   18   of  the   19   carloads 


in  two  cases,  with  weights  of  l.luii  and  1,ir)()  lb.  jier 
fi'amc,  lo  ".'18  hlocks  in  one  frame  wei;:hing  a  lolal  </t 
l;.'S()   Ih. 

.\  weight  of  o;).")  11).  pel'  sq.yd.  of  graiiile  blocks  was 
estahlisiied  as  tlie  result  of  the  tests,  as  compared  with  26 
hlocks  per  s(|.yd.,  or  a  weight  of  about  185  to  500  lb., 
according  to  the  shi])per's  claim. 

The  specifications  under  which  the  i)aviiig  blocks  were 
bought  l)y  the  Cleveland  liailway  Co.  for  i)aving  work 
between  tracks  called  for  blocks  with  lengths  of  8  to  12 
in.,  widths  not  less  than  4  in.  nor  more  than  5  in.  an-l 
de])ths  not  less  than  5  nor  more  than  5V^  in. 

Hfl^lh-Pifessuaipe  Testb  of  Fnipe 

wnfelh  U!mIh)©Etl©dl  FHaira^es 

I'.V  .1.  AV.   Sw.MiKN* 

iSeventv-three  cast-steel  branches  were  reipiired  for  sta- 
tion connections  in  an  oil  pipe  line  recently  built  in  Cali- 
fornia. These  branches  were  tested  to  2,000  lb.  pressure 
for  twenty  minutes  in  the  shop  of  the  Pelton  Water  Wheel 
Co.     The  method  of  performing  these  tests  was  unique. 
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HOLDING  OIL-PIPE  SPECIALS  IN   PKESS  V7HILE  TESTING 

A  hydraulic  jack  which  is  ordinarily  used  in  field  work 
for  pressing  on  fiywheels  and  rotors  was  blocked  up  in  a 
framework  made  of  structural  shapes.  A  blank  flange 
was  rested  against  the  head  of  this  framework,  as  shown 
at  .1  in  the  photograph ;  another  blank  flange  shown  at  B 
was  rested  against  the  head  of  the  jack.  A  third  blank 
flange  was  bolted  to  the  branch  flange  of  the  pipe  section, 
and  the  latter  was  picked  up  by  a  crane  and  put  in  place 
between  the  two  blank  flanges  in  the  frame,  with  a  piece 
of  stencil-board  as  gasket.  Applying  500  lb.  pressure  to 
the  jack,  the  two  unbolted  end  flanges  were  held  on  tight 
enough  to  resist  the  thrust  due  to  the  test  pressure  inside 
the  pipe. 

The  sections  have  a  bore  of  8  in.  and  weigh  1,250  lb. 
each.  The  testing  was  done  by  two  helpers  under  the 
direction  of  an  inspector,  at  the  rate  of  10  sections  per 
day.  The  73  branches  were  supplied  by  the  Best  Steel 
Casting  Co.,  and  not  a  single  one  proved  defective  during 
the  test.  These  tests  were  made  after  all  machine  work 
had  been  completed. 

*Hayward,  Calif.;  R.R.  2,  Box  R. 
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Steel  guard  rails  for  bridge  floors,  placed  outside  the 
track  rails  and  used  instead  of  the  usual  outside  guard 
timbers,  are  standard  practice  for  bridges  and  trestles 
on  the  Atlanta  &  West  Point  K.K.  and  the  Western  Ry. 
(if  Alabama.  Old  rails  arc  used,  laid  on  their  sides,  with 
tlie  l)ase   10  in.  clear  from   the   base  of  track   rails,  as 


„       ^"xIZ  Laa Screw 
^10  1j^  ^eyery  3(^77e 


(-,     -..•^  Screw  on 


OLD-RAIL  GUARD  ON  BRIDGES  OF  ATLANTA  &   WIOST 
POINT    R.R. 

shown  in  the  drawing.  At  the  ends  of  the  bridge  the 
guard  rails  are  flared  away  from  the  track.  Each  guard 
rail  is  fastened  to  every  tie  by  a  %-in.  lagscrew  8  in. 
long.  No  inside  guard  rails  are  used.  This  construction 
has  been  followed  for  some  years  with  satisfactory  results, 
and  in  cases  of  derailed  trucks  it  has  guided  them  safely 
across  the  structure.  Information  has  been  furnished  by 
O.  T.  Nelson,  Superintendent  of  ]\Iaintenance-of-Way, 
Atlanta,  Ga. 


tiflEa 


j^aldlaEa 


A  mat  foundation  is  to  be  used  under  ratlier  unusual 
conditions  in  the  case  of  a  factory  and  warehouse  building 
to  be  constructed  for  Wyman,  Partridge  &  Co.  in  Minne- 
apolis, Minn.  The  building  is  to  be  a  12-story  structure 
of  reinforced  concrete,  108x102  ft.  in  plan.  The  column 
spacing  is  arranged  to  give  large  bays — 19  ft.  10  in.  by 
26  ft.  2  in. — and  the  loading  is  fairly  heavy.  Kees  & 
Colburn  are  the  architects. 

Soundings  to  a  depth  of  100  ft.  failed  to  strike  rock, 
an  unexpected  condition.  The  soil  encountered  was  clay 
with  loam  and  a  very  fine,  unstable  sand.  A  preliminary 
design  for  spread  footings  resting  in  this  soil  showed  that 
a  footing  would  be  almost  as  large  as  a  bay  and  would  be 
of  considerable  depth.  It  was  then  decided  that  the  foot- 
ings should  be  made  continuous,  as  by  such  construction 
also  the  necessity  of  keeping  the  foundations  within  tlie 
property  line  could  be  provided  for  without  cantilevering 
for  the  support  of  the  outside  walls. 

In  accordance  with  this  decision  a  full  slab  or  mat 
108x102  ft.,  5  ft.  in  thickness  under  the  outside  walls 
and  4  ft.  in  thickness  under  the  interior,  and  with  four- 
way  reinforcement  both  top  and  bottom,  was  designed. 
On  this  mat  rest  stepped  pedestals  12  ft.  square  by  2  ft. 
thick  and  51/^  ft.  square  by  2  ft.  thick,  supporting  the 
[column  bases. 

The  building  columns  are  in  general  of  reinforced  con- 
3rete,  but  in  the  lower  seven  stories  space  is  saved  by 
laking  them  of  steel  sections  incased  in  concrete.  A 
leavy  basement  column  consists  of  four  OxOx%-in.  angles, 
|ix  web  plates  13x%  in.,  six  flange  plates  20x%  in.,  and 
vo  flange  plates  20x%  in. 


.V  strum  Shovel  with  Grnli  Duckrt  Is  (HgRinK  a  sewer 
trench  21  ft.  deep  in  Cleveland,  Ohio.  A  3x5-ft.  brick  sewer, 
with  16  ft.  of  cover,  is  being-  built,  the  excavation  beinf;  ac- 
complished by  an  Osgood  18  equipped  with  a  special  boom 
and  an  Owen  grab  bucket.  The  muck  is  carried  away  by  a. 
Lakewood  car,  as  shown  in  the  view  which  was  taken  at  the 
junction  of  Kast  9th  St.  and  Orange  Ave.  The  plant  has  several 
interesting  features — one  is  its  compactness,  and  another  is 
the  small  amount  of  manual  labor  required.  Bricklayers  can 
follow  close  behind  the  excavation,  and  the  backfill  mu.st 
be  transported  only  a  short  distance  before  dumping.     In  ad- 


STEAM   SHOVEL   WITH   GRAB   BUCKET   DIGGING   A    21-FT. 
SEWER  IN  CLEVELAND,   OHIO 

dition  to  tlie  economical  aspect  of  this  method  only  a  short 
stretch  of  street  is  obstructed.  The  work  is  carried  on  in 
sand,  and  sheeting  is  set  as  needed.  The  head  of  the  trench 
is  sheeted,  as  the  view  shows.  William  McDowell  is  the 
contractor. 

A  Dam  Made  of  Oil  Barrels  has  been  built  in  northern 
Nigeria  to  help  form  a  dredging  pool  used  in  mining  opera- 
tions. The  dam  is  15  ft.  high  and  is  formed  of  120  of  the  steel 
barrels  in  which  oil  fuel  is  brought  to  the  site.  Other  suitable 
dam  materials  are  very  scarce.  The  l)arrels  are  arranged  as 
shown  in  the  sketch  and  are  filled  with  sand  to  give  weight. 
They  are  tied  together  with  timber  plates,  filled  in  between 
with  broken  granite  and  tied  back  upstream  with  slanting 
steel  tie-rods.     The  upstream  side  of  the  dam  is  backed  with 
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Section     A-  B 

(Enlarged j 

Plan 
STEEL  OIL  BARRELS  FORM  CORE  OF  DAM 

broken  rock,  the  filling  being  graduated  in  size  from  coarse 
rock  next  the  barrels  to  fine  rock  and  finally  sand  and  earth. 
The  dam  is  described  in  a  paper  before  the  Institution  of 
Mining  and  Metallurgy,  by  H.  E.  NichoUs. 

Serappinic  Old  Iron  Brid>ve — The  Cumberland  Valley  R.R. 
several  months  ago  sold  to  a  local  junkman  the  old  I'otomac 
River  Bridge,  the  seven  spans  of  which  were  replaced  by  plate 
girders  on  concrete  piers  about  1%  yr.  ago.  The  old  trusses, 
built  by  the  Union  Bridge  Co.,  in  1889,  were  about  150  ft. 
long  each  and  placed  50  ft.  above  low  water.  When  the 
bridge  was  demolished,  the  water  in  the  river  was  from  4 
to   10  ft.  deep.     Wreckers  cut  up  the  floor  system   with   flame 
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and  tliri-w  till"  tiUHHi'H  Into  tin-  ilviT,  from  whlcti  they  wcro 
liitiT  MhIu'iI  up  ami  bunii'il  to  hIzoh  coiivonlfiil  for  liaiidllnK 
with  a  Miiiall  rouKhly  built  dcrrlrk.  I'ractk-ally  tlio  only 
lilant  otnployt'd  con.slMti-d  of  thI.M  derrick,  a  holHtlnK  ouKlno 
and  a  push  car.  Th<>  vvri'ckliiK  wuh  done  without  falHework. 
Under  favorable  condlttonH  six  men  were  nl)le  to  take  down 
a  span  per  week  and  load  it  for  temporary  diupoual.  Ulver 
condition!),  however,  were  Huch  that  the  work  proceeded  on 
half   time   only, 

'lilc  DralniiK't'  'or  Cniial  iOniliiiiiknifiitH  on  sidehlll  location 
ha.s  l)eeii  hit  ruducid  to  a  consideralile  extent  on  tile  Ciraiid 
Valley  i'rojeel  of  the  I'nited  .StateH  Iteclaniation  Service  In 
Colorado.  The  accomi)anyinK  illustration  showa  n  typical  In- 
stallation on  the  main  canal.   Divisions  3  and  4  of  the  project. 


Santa    I-V-,    anil 
Kan.,    wuH   en- 


<'lilif  I^MKineer  of  the  KaHlern  I^lnen  of  IIk; 
«:.  .1.  Hell,  now  DiHtrlct  l';iiKlneer  at  Newton, 
Kineer   in   charge   of  tile   work   deHcrlhed. 

I'littliiK  Hniiil  III  IIIkIi  IIImh  of  the  concrete  plantM  at  the 
new  rianklnlon  llnlel  now  under  conHtruc'tlon  in  Milwaukee, 
WIh.,  requires  tli.il  I  In-  material  ho  elevated  aliout  HO  ft. 
ThiH     is     accomiili.vlKil     l.y     the     platform     lift     Hhown     In     tli.- 


SYSTICM     OP    TILE     DRAIN.\OE     FOR     IKRTGATION-CANAL 
KMBANKMKNTS    ON    SIDE    HILLS 

The  line  CE  indicates  the  proliable  location  of  the  upper 
surface  of  the  saturated  portion  of  the  embankment,  if  no 
underdrainage  is  jirovided.  With  an  embankment  on  a  side- 
hill  slope  like  this,  settlement  and  sliding  are  apt  to  occur, 
along  some  plane  as  AB.  The  tile  subdrainage  is  expected 
to  lower  the  plane  of  saturation  to  CD,  keeping  the  toe  dry 
and  preventing  sliding  or  sloughing.  A  longitudinal  drain  is 
laid  a  little  downhill  of  the  center  line  of  the  embankment 
location,  of  4-in.  vitrified  clay  pipe  laid  on  0.01  slope  or 
greater,  at  a  depth  of  2  to  3  ft.  below  ground  and  surrounded 
by  12  in.  of  screened  gravel.  At  intervals  this  longitudinal 
tile  is  drained  by  a  transverse  6-in.  tile  laid  with  tight  joints. 
On  this  project  the  total  length  of  these  drains  was  3,184 
lin.ft.,  and  the  total  cost,  including  excavation,  screened 
gravel  and  pipe,  was  37c.  per  lin.ft.  The  work  was  done  under 
the  direct  supervision  of  Fred  J.  Barnes,  Assistant  Engineer. 
J.    H.   Miner   is   Project   Manager. 

Raising  the  Iilmbnnkinent  Approach  to  the  Atchison,  Topeka 
&  Santa  Fe  Ry.  bridge  over  tlie  Missouri  River  above  Kansas 
City,  known  as  the  Sibley  bridge,  was  accomplished  without 
interruption  to  trafBc  by  the  method  shown  in  the  right- 
hand   sketch.       The  grade  of  the  approach  was  reduced   from 


E.3.    W.B.    NewZvubleTrack  Temponrry  E.B.    VV.B.    Tin, ihleTmrlr 

Trcrffic  Track,    y-ixd 
Placed  in  Service  ■    -'- 
Sepf.l3,ISI^  " 
Trcrclr 

'   ist  Lift 


Orig'ina/  Fbac^bed 


(LEFT)    PROPOSED    AND    (RIGHT)    ACTUAL    METHOD    OF   RAISINCi  FILL  OF 
SIBLEY   BRIDGE   APPROACH,    SANTA   FE   RY. 

0.8%  to  0.5%,  the  total  height  of  fill  added  being  11  it. 
Besides,  the  embankment  was  widened  for  two  tracks.  The 
changes  were  completed  late  in  1915.  On  account  of  a  con- 
tinued dry  spell  in  1913,  while  the  work  was  in  progress,  the 
lift  was  made  in  two  stages,  as  shown  at  the  right,  instead 
of  in  three  stages,  as  proposed  originally.     R.  A.   Rutledge   is 


A    SAND-HOISTING  PLATFORM   IN   MILWAUKEE 

sketch.  The  sand  is  delivered  on  the  elevator  by  wagons. 
It  is  dumped,  the  wagon  is  driven  off,  the  hoisting  hooks 
(three  to  each  end)  are  attached,  and  the  elevator  is  raised 
until  one  edge  contacts  with  the  lower  part  of  the  hoist 
beams.  The  platform  pivots  about  this 
edge  until  stopped  by  the  beams,  the  sand 
sliding  off  into  the  bin.  This  loading 
scheme  is  used  at  both  of  the  concrete 
plants  on  this  job.  The  contractors  are 
W.  J.  Hoy  &  Co.,  of  St.  Paul. 

A  I'ernianent  Kxhlbit  of   Clay  ProductH — 

The  office   of  the   San  Antonio  Sewer  Pipe 
Works,  about  30  mi.  south  of  San  Antonio, 
Tex.,   is  arranged  as  a  permanent   exhibit 
of   clay  products.      In   the   left-hand   fore- 
ground of  the   view   herewith  is  a  clay-pipe   septic  tank.     To 
the    right    are    sewer-pipe    specials — reducers,    bends,    elbows, 
etc.      Below    are    chimney    flues,    and    In    the    foreground    are 
segmental-block   sewers.     The  semicircular  arch  on   tlie  right 
rests  on  an   invert   interlocking  flat  block.     All   the   buildings 
of  the  plant  are  constructed  of  hollow   tiles. 


PERMANENT  EXHIBIT   OF  CLAY   PRODUCTS,   SAN   ANTONIO  SEWER  PIPE  WORKS,  TEXAS 
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It  may  be  said  without  fear  of  contradiction  that  there 
is  no  state  in  the  Union  where  the  state  liiglivvay  worlv  has 
been  more  thorou<ilily  and  scientifically  done  than  in 
Massachusetts.  Not  only  was  Massachusetts  the  first  state 
to  embark  on  a  large  scale  on  highway  construction  witji 
state  appropriations,  but  the  engineers  who  gained  their 
experience  in  highway  work  there  in  the  early  days  have 
been  the  leaders  in  good  road  construction  in  many  other 
states. 

It  is  of  especial  interest,  therefore,  to  learn  that  the 
damage  done  to  Massachusetts  state  highways  during  the 
past  winter  by  motor  trucks  and  motor  omnibuses  is 
far  in  excess  of  anything  ever  before  experienced  there. 
According  to  information  from  Col.  William  B.  Sohier, 
Chairman  of  the  Massachusetts  Highway  Commission,  the 
worst  damage  occurred  in  January,  when  a  long  continued 
thaw  drew  the  frost  out  of  the  ground,  leaving  it  very  soft. 
At  this  time  a  great  many  miles  of  the  oldest  state  high- 
ways were  broken  through  by  motor  trucks.  The  vehicles 
actually  went  through  the  road  crust  and  sank  up  to  their 
hubs.  Some  of  the  older  state  roads  which  hitherto  always 
had  carried  traffic  satisfactorily  and  been  kept  in  good 
condition  by  oiling  were  so  badly  cut  up  that  they  looked 
like  plowed  fields. 

Most  of  the  macadam  roads  that  thus  suffered  were 
waterbound  macadam  roads  12  to  24  years  old  and  in 
most  cases  without  a  telford  foundation.  When  JMassa- 
chusetts  first  began  state  road  building,  the  traffic  was 
generally  light  and  where  the  roadway  was  of  sand  or 
gravel  it  was  not  generally  deemed  necessary  to  use  a 
telford  foundation.  Many  of  these  roads  have  been  kept 
in  good  condition  for  traffic  by  patching  and  oiling  but 
have  never  been  resurfaced  with  additional  stone  to  make 
up  for  the  wear.  It  is  evident  that  they  were  worn  too 
thin  to  stand  the  load  upon  them  under  the  conditions 
stated. 

What  to  do  in  the  situation  is  a  difficult  problem. 
Massachusetts  has  built  about  1,100  mi.  of  state  highways. 
Several  hundred  miles  of  the  older  main  routes  undoubt- 
edly should  be  resurfaced  with  at  least  3  in.  of  stone  to 
dve  them  the  requisite  thickness  to  stand  heavy  traffic. 
The  appropriations  available  for  this  work,  however,  are 
sufficient  to  widen  and  resurface  only  about  70  mi.  a 
year,  which  probably  does  not  keep  pace  with  the  wear  and 
tear  that  is  taking  place. 

The  matter  is  of  especial  interest  at  this  time  when 
states,  counties,  and  probably  the  Federal  government  are 
aljout  to  invest  a  larger  amount  of  money  in  good  road 
construction  than  ever  before.  The  responsibility  lies 
upon  engineers  to  say  how  these  roads  shall  be  built  and 
what  foundations  shall  be  provided  for  them.  As  has  been 
recently  pointed  out  in  these  columns,  it  is  well  nigh 
impossible  to  say  what  foundation  conditions  ought  to 
be  established  without,  knowing  what  weights  of  vehicles  are 
to  run  over  them  and  at  what  speeds.     The  motor-truck 


enthusiasts  are  fond  of  declaring  that  it  is  the  business  of 
the  public  to  build  roads  capable  of  carrying  a  vehicle  of 
any  weight,  at  any  speed.  The  engineer,  however,  is 
faced  with  the  difficulty  of  making  a  limited  appropriation 
cover  a  certain  number  of  miles.  This  ap[)ropriation, 
moreover,  in  many  cases  is  borrowed  money  which  a  future 
generation  must  pay;  and  unless  the  foundations  of  the 
road  are  made  secure,  the  road  is  likely  to  be  destroyed 
long  before  the  debt  comes  due. 

In  view  of  the  damage  done  to  the  macadam  roads  of 
Massachusetts  this  spring,  Colonel  Sohier  is  of  the  opinion 
that  it  may  become  necessary  to  substitute  some  form  of 
permanent  pavement  in  place  of  macadam  even  on  the 
countrv  highwavs. 


M©4  Eimv© 


An  interesting  decision  has  recently  been  rendered  by 
the  United  States  Circuit  Court  of  Appeals  for  the  Sec- 
ond Circuit  in  a  suit  for  the  infringement  of  a  patent 
on  waterproofing  paint.  It  is  a  well-known  principle 
of  patent  law  that  an  inventor's  right  to  a  valid  patent 
is  not  barred  because  he  does  not  fully  understand  or 
does  not  fully  explain  in  his  specifications  the  scientific 
principles  on  which  his  invention  is  i)ased.  In  the  case 
just  decided  the  court  laid  down  the  further  principle 
that  in  order  to  invalidate  a  patent  on  an  invention  it 
is  not  necessary  that  an  earlier  inventor  who  made  the 
same  invention  and  secured  the  same  results  should  un- 
derstand the  scientific  principle  on  which  he  was  working. 

The  suit  in  question  was  one  brought  by  Henry  M. 
Toch  and  Maximilian  Toch  against  the  Zibell  Damp- 
Resisting  Paint  Co.  The  case  was  decided  in  favor  of 
the  defendant  by  the  Court  of  Appeals  on  Feb.  21,  1916, 
but  the  plaintiffs  were  granted  a  rehearing.  The  court 
has  now  reaffirmed  its  original  decision. 

The  court  based  its  original  decision  in  favor  of  the 
defendant  on  its  belief  that  the  defendant  had  made 
public  use  of  the  invention  more  than  two  years  prior 
to  the  date  of  the  plaintiff's  patent  application.  In 
petitioning  for  a  rehearing  the  plaintiff's  attorneys  set 
up  the  claim  that  use  without  knowledge  does  not  make 
a  patent  void.  In  other  words,  that  even  if  Zibell  acci- 
dentally and  without  intention  produced  a  paint  M-hich 
had  the  same  effect  that  was  afterward  obtained  by  Toch's 
preparation,  it  should  not  be  a  bar  to  the  validity  of 
Toch's  patent,  since  Toch  for  the  first  time  revealed  to 
the  public  in  his  patent  the  scientific  basis  on  which 
such  paints  could  be  fabricated  and  produced  with  certain 
knowledge  as  to  their  results. 

I  The  case  of  prior  public  use  M-hidi  was  relied  upon 
by  the  defense  M"as  the  painting  of  the  masonry  walls  of 
an  underground  squash  court  on  the  Blaii  country  estate 
at  Peapack,  N.  J.  The  court  in  its  decision  describes 
the  use  of  the  Zibell  paint  on  these  walls  and  then  lays 
down  the  principle  previously  referred  to,  as  follows: 
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Viii'loUM  iiKciiiplH  hail  lici'ii  nmilu  to  imliit  lluxi'  wiiIIh  :iii<I 
uU  iif  thciii  provi'd  uiiNut iHrmtory,  ax  It  liiid  Ix'cii  I'iiiiikI  Iiii- 
pOHslblo  to  make  any  of  tlio  paliit  whlrh  ttwy  coiilil  net  liolil 
of  .stick  on  the  wall.M.  In  tin-  himImk  of  I'.'iKl  the  i-lvll  «'ti- 
kImi'i'I'  in  fhaiKo  of  all  Ml-.  Itlali'.M  con.stiucl  Ion  work  noticed 
In  '•|':nKinccilnK  Ncwh"  an  ad vcrtlncnicnt  of  ZIlicirH  iinidtict 
which  In  effect  .staled  that  lh<>  ZIbell  Damp- IteslHtlnn  I'aint 
Co.  could  furnlMh  palntH  In  variouH  coIoih  which  would  be 
guaranteed  to  rcslHt  dampncHH  when  applied  to  wallH.  There- 
upon he  obtained  several  Kallona  of  a  nwiterlal  known  as 
I'rotectorinc  and  applied  the  Hainc  to  the  wall  with  reaultH 
which  were  entirely  .satisfactory,  the  orlKlnal  paint  belnt? 
atlll   on   the   wall.s  at   the   time   of  the   trial  of  this  case. 

As  It  Is  not  neces.sary  In  order  to  sustain  a  patent  that  the 
Inventor  shoubl  understand  the  scientillc  princljilo  whl.'h 
underlies  his  Invention,  it  is  also  not  necessary  In  order  to 
Invalidate  the  patent  to  show  that  one  who  made  use  of  the 
same  process  to  accomplish  the  same  result  prior  to  the  patent 
understood    the   scientific    principle. 

The  Hell  telephone  transmits  speech  by  transmlttlnp:  it  by 
means  of  electricity.  Hut  precisely  how  electricity  operates 
under  Hell's  process  or  what  form  it  takes,  neithei'  Hell  nor 
anyone  else  knows.  Hut  that  fact  di<l  not  affect  his  rlRht 
to  obtain  his  patent.  [Telephone  Cases;  12fi  United  States,  1 
(1SS7).]  The  scientific  principle  is  no  part  of  the  process  for 
which  a  patent  is  Kfanted  and  does  not  need  to  be  set  forth. 
[Emerson  vs.  Nimooks;  99  Federal,  737  (1900).  Eames  vs. 
Andrews;   122  United  States,   30   (1886).] 

Toch  may  understand  better  than  Zibell  the  scientific  prin- 
ciple  involved   in   the  process.      He  states   in   his  specification: 

The  acid  filler  above  described  reacts  with  the  calcium 
compounds  in  the  outer  portion  of  the  cement  construction  to 
form  a  hard  resinate  or  otlier  organic  calcium  salt,  which 
serves  as  an  etticient  protective  layer  and  which  is  rein- 
forced by  the  second  or  exterior  coatinj?. 

And  there  is  much  in  the  brief  submitted  by  his  counsel 
on  the  chemical  effect  of  the  Toch  mixture  on  a  portland-ce- 
ment  construction.  But  chemical  reactions  as  such  are  not 
patentable  as  a  process. 

We  do  not  think  that  the  fact  that  Zibell  did  not  tell 
the  public  how  to  make  Protectorine,  as  he  would  have  had 
to  do  if  he  had  applied  for  a  patent,  but  kept  its  compo- 
sition secret,  precludes  him  now  from  defending  a  suit  for 
the  infringement  of  a  patent,  taken  out  subsequently  for  a 
like   process   accomplishing  a   like   result. 


ISiragaimeer  Officers 

The  present  authorized  strength  of  the  Corps  of  Engi- 
neer officers  of  the  IT.  S.  Amiy  is  248.  The  army  reorgan- 
ization bill,  signed  by  the  President,  June  3,  provides  for 
an  increase  in  the  number  of  officers  of  the  Corps  of  Engi- 
neers to  505.  The  following  table  shows  the  number 
of  officers  authorized  in  each  grade  under  the  present 
organization  and  under  the  new  organization : 

COMMISSIONED  OFFICERS  OF  THE  CORPS  OF  ENGINEERS 
Present    Organization  New   Organization 

1   Brigadier-General    (Chief  1  Brigadier-General   (Chief 
of  Engineers)                                             of  Engineers) 

15   Colonels  23  Colonels 

22  Lieutenant-Colonels  30  Lieutenant-Colonels 

51   Majors  72  Majors 

60   Captains  152  Captains 

56   First  Lieutenants  148  First  Lieutenants 

43   Second  Lieutenants  79  Second    Lieutenants 

The  enlisted  engineer  troops  are  to  be  proportionately 
increased  as  follows :  Under  the  present  army  organiza- 
tion the  enlisted  force  of  the  Corps  of  Engineers  consists 
of  three  battalions.  Under  the  new  law  the  engineer 
troops  are  to  include  seven  regiments  and  two  mounted 
battalions,  and  as  each  regiment  is  made  up  of  two  l)at- 
talions,  there  \vill  be  sixteen  battalions  in  j^lace  of  the 
three  authorized  by  the  old  law.  Under  the  new  law,  how- 
ever, each  battalion  is  to  consist  of  three  companies, 
whereas  under  the  old  law  there  were  four  companies 
to  each  battalion.  It  will  be  evident  that  the  increase 
in  the  number  of  engineer-officers  is  necessary  to  provide 
for  the  increase  in  the  engineer  troops. 

The  increase  which  the  act  provides  for  is  to  be  made 
in  iive  annual  increments  as  nearly  equal  as  possible.     It 


uill  of  cuinsi'  1)1'  iic(cssiii-y  in  order  to  olilaiii  llic  mimliiT 
of  oIliccrH  n'c|iiirci|  loi-  llic  largely  increased  army,  tliat  a 
large  muniici-  (if  imii  lidiii  oilier  sources  tbaii  West  I'oint 
must  he  given  coiiiiiiissioiis.  'I'lie  act  provides  that  vncnn- 
cies  in  llie  grade  of  Second  liietitenaiil  in  any  (iscal  year 
are  jo  be  lillcd  by  a[)|)oiiitiiic]it  in  the  following  order: 
(  I  )  (liailiiatcs  ol'  West  I'oint  ;  (^)  eiilislcd  men,  wliose  fit- 
ness I'or  proniolion  is  to  l)e  determined  liy  a  competitive 
e.xamination  under  existing  law;  (;5)  members  of  oIIkxts 
of  llie  reserve  cor{)H  between  the  ages  of  2]  and  27;  (4) 
commissioned  officers  of  the;  National  (Jiiard  betwci^n  the 
ages  of  21  and  27;  (5)  such  honor  graduates  of  distin- 
guished colleges  between  the  ages  of  21  and  27  as  may 
1)(!  entitled  to  preference  by  general  orders  of  the  War 
I)e])artment;  (0)  candidates  from  civil  life  between  the 
ages  of  21  and  27. 

'I'he  act  further  provides  that  aj)poiiitiii(Mits  to  the  grade 
of  Second  Lieutenant  in  the  Corps  of  Kngineers  shall  con- 
tinue to  be  made  as  now  provided  by  law.  Oflicers  of  the 
Army  and  Navy,  however,  may  become  candidates  for 
appointment  as  Second  Lieutenant  of  Engineers  under  the 
provisions  of  a  law  of  1911  without  previously  vacating 
their  commissions  as  officers.  A  further  important  provi- 
sion is  that  the  Secretary  of  War  may,  in  his  discretion, 
allow  persons  to  become  candidates  for  the  Second  Lieu- 
tenancy without  previously  establishing  their  eligibility 
for  appointment  as  a  Junior  Engineer  under  the  Engineer 
Bureau  of  the  War  Department. 

Notwithstanding  all  that  has  been  said  in  the  past 
two  years  concerning  the  need  of  an  increase  in  the  num- 
ber of  army  officers  and  especially  of  Engineers,  there 
are  fourteen  vacancies  in  the  Second  Lieutenancies  pro- 
vided for  by  the  old  law  and  two  vacancies  in  the  li.st 
of  First  Lieutenancies.  The  figures  in  the  table  show 
that  to  comply  with  the  new  law  there  must  be  for  the  next 
five  years  51  more  appointments  to  the  Corps  of  Engi- 
neers annually  than  have  been  made  under  the  present 
law. 

That  the  method  hitherto  in  force  for  the  examination 
of  candidates  for  admission  to  the  Corps  of  Engineers 
has  been  such  as  to  prevent  the  increase  in  the  corps  which 
is  authorized  by  law  and  which  has  long  been  demanded 
by  the  conditions  of  the  service,  is  obvious  from  the 
vacancies  now  existing.  It  is  beyond  question,  therefore, 
that  a  radical  alteration  in  the  requirements  for  admis- 
sion to  the  corps  must  be  worked  out  and  put  in  force  in 
order  to  comply  with  the  new  law. 


e 
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The  River  and  Harbor  Bill,  which  passed  the  IJou.se 
on  Apr.  11,  carrying  appropriations  of  about  $40,000,000, 
was  passed  by  the  Senate  on  May  2!),  with  amendments 
increasing  the  total  appropriations  to  nearly  $44,000,000. 
On  its  final  passage  the  vote  was  35  in  favor  of  the 
bill  to  32  opposed,  with  29  senators  not  voting.  The 
narrow  margin  by  which  the  bill  was  finally  passed  in- 
dicates the  formidable  opposition  that  was  encountered 
in  the  Senate. 

A  remarkable  feature  of  the  debate  was  the  frank 
admission  by  a  number  of  the  senators  who  favored  and 
voted  for  the  bill  that  many  of  the  items  it  contained 
were  unjustifiable  and  a  waste  of  public  funds.  For 
example.   Senator  Clarke  of  Arkansas,  the  chairman  of 
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le  Senate  Committee  on  Commerce,  which  jircparcd  and 
ad  charge  of  the  Senate  hill,  said : 

There  comes  to  be  a  kind  of  rivalry  between  boards  of  trade 
;   local   communities  to  have   the   bame   wasteful   expenditure 

public  money  made  within  the  particular  zone  of  their  in- 
lence  as  takes  place  elsewhere.  In  the  boginninK  this  mani- 
sted  itself  as  a  demand  upon  the  individual  members  of 
)ng:ress.  This  system  of  selection  proceeded  to  a  point  of 
moralization,  where  the  resulting  bill  was  known  as  a  pork- 
,rrel   bill. 

To  protect  the  treasury  against  that  character  of  assault, 
e  method  of  submitting  all  projects  to  the  scrutiny  of  a 
lard  of  engineers  was  invented  and  has  progressed  until  the 
■esent  day.  It  has  eventuated  in  the  approval  of  projects 
volving  appropriations  of  the  $43,000,000  contained  in  this 
11,   plus  about   $150,000,000   more   of  approved   projects   ready 

go  into  some  other  bill.  My  experience  in  the  last  12  years 
ts  satisfied  me  that  this  method  has  broken  down  just  about 

badly  as  the  other  and  that  the  time  has  now  arrived  when 
move  forward  must  be  made  and  other  plans  of  national 
fense   of  the   treasury   supplied.      We   have    reached   a   place 

this  river  and  harbor  business,  if  the  thing  keeps  up  at  the 
ce  at  which  it  is  now  going,  when  there  will  be  a  revulsion 

sentiment  in  this  country  that  will  stop  the  whole  business. 

Closely  parallel  to  this  statement  by  Chairman  Clarke 
ire  the  remarks  of  Senator  Smoot  of  Utah,  who  said: 

This  bill  carries  appropriations  of  over  $43,000,000.  I 
lie  without  hesitation  that  at  least  33.^  7b   of  them  ought  to 

eliminated  from  the  bill.  I  will  say  frankly  that  I  have 
ven  more  attention  to  river  and  harbor  bills  during  the 
three  years  than  in  all  of  my  previous  service  in  the 
nate.  I  always  felt  and  feel  now  that  there  ought  to  be 
eral  appropriations  for  the  improvement  of  our  rivers  and 
rbors,  but  what  I  object  to  is  projects  in  the  bill  which  I 
lieve  no  one  can   justly  defend.     This   is  the   last   river  and 

«rbor  bill  made  in  the  form  in  which  this  bill  is  framed 
at  will  pass   Congress. 

Senator  Kenyon  of  Iowa  led  the  fight  against  the  bill 
i>id  in  the  concluding  speech  of  the  debate  said: 
This   Senate    is   about   to   pass   a   bill    which    few   senators 

id  the  temerity  to  defend.     You  are  appropriating  hundreds 
thousands  of  dollars   for   streams   where   Congress   has   or- 
fred  the  reexamination   and   no   report  has  as   yet   been   filed 
the   engineers.      You   are   dumping   hundreds   of   thousands 
dollars  into  streams  where   commerce   is   constantly   grow- 
k  less  and   in   some   cases   is   practically   nothing.      You   are 
iking   appropriations    for    streams   not    over   1    ft.    in    depth, 
u  are  appropriating  for  others  where  the  testimony   before 
i  House   committee   was   that   you   could   not   tell   when   you 
jssed    the     river.        You     are     appropriating     hundreds     of 
Busands  of   dollars   for   projects   which   the   army   engineers 
ve  condemned.     You  are  about  to  vote  from  the  treasury,  in 
(ime  of  great  national  stress  and  strain,  at  least  $20,000,000 
^  unjustifiable  projects.     A  fight  against   this  method  of  ap- 
ibpriating   public   money   is   going   on.     I   risk   the   prophecy 
'^t  this   is  the   last   river  and   harbor   bill   framed   along   the 
les  of  the  present  bill  that  will  ever  pass  Congress.     Some 
y  a  Congress  will  be   here  that  will  not  consider  those  the 
eatest    statesmen    who    get    the    most    out    of    the    national 
asury.     Some  day  a  Congress  will  think  along  national  lines 
d  not  state   and  district  lines,  and  that  day   is  coming  just 
certainly  as   tomorrow's   sun   will    rise. 

The  foregoing  quotations  are  typical  of  the  debate  that 

s  been  going  on  in  the  Senate  for  over  a  month.  There 

18  of   course   the   usual    hackneyed   defense   of   water 

msportation  and  the  usual  display  of  senatorial  cour- 

Jy  in  tacit  recognition  that  a  senator  from  a  state  is 

imd   to   defend   and  work   for   ai)propriations   for   his 

tte,  whether  they  are  good  or  bad.     It  was  clear,  how- 

that  at  least  three-quarters  of  the   senators   fully 

r>tand  the  inherent  corrujjtion  in  the  present  method 

making  up  river  and  harl)or  bilks  and  would  gladly 

llcome  some  method  of  framing  such  bills  that  would 

jiiee  the  interests  of  commerce  and  navigation  first  and 

liieve  members  of  Congress  of  the  present  responsibility 

f« drawing  all  the  money  they  can  from  the  national 

t'l'ury  to  be  spent  among  their  own  constituents. 

11'  of  the  most  interesting  features  of  the  debate  on 

nil  was  the  offer  of  several  amendments  looking  to 


some  better  method  of  distributing  Federal  appropriations 
for  the  benefit  of  navigation.  Senator  Shafroth  of  Colo- 
rado offered  an  amendment : 

That  each  of  the  appropriations  contained  in  this  bill 
shall  become  available  only  in  the  event  that  states,  counties, 
cities  or  individuals  shall  pay  Into  the  treasury  as  part  of 
the  same   20%    of  the  amount   thereof. 

There  was  hearty  approval  of  the  principle  embodied 
in  this  amendment.  It  was  in  fact  recommended  in  the 
report  of  the  National  Waterways  Commission  some  years 
ago.  In  the  form  presented,  however,  there  was  general 
agreement  that  it  would  be  diflicult  of  application,  one 
reason  being  that  the  local  benefits  from  a  harbor  im- 
provement, for  example,  may  be  spread  over  such  an 
extended  territory  that  it  would  be  impossible  justly  to 
assess  a  contribution  on  those  helped. 

Senator  Newlands  of  Nevada  offered  an  amendment 
incorjjorating  his  well-known  scheme  for  a  national  river- 
regulation  commission  to  be  placed  in  control  of  every- 
thing in  connection  with  the  flow  of  streams,  from 
irrigation  and  municipal  water-supply  to  water  power  and 
navigation.  This  amendment  was  accepted  by  Chairman 
Clarke  for  the  committee  in  charge  of  the  bill,  but  was 
later  struck  out  on  a  point  of  order.  A  much  more  prac- 
tical scheme  was  embodied  in  an  amendment  offered  by 
Senator  Kenyon  of  Iowa,  which  provided  for  the  creation 
of  a  permanent  national  waterway  commission  of  five 
members  whose  duty  it  would  be  to  investigate  the  entire 
subject  of  Federal  waterway  im))rovements  and  report  to 
Congress  upon  the  merits  of  each  project.  This  amend- 
ment was  also  struck  out  on  a  point  of  order. 

The  same  disposition  was  made  of  an  amendment  to 
create  "an  inspector  of  river  and  harbor  work  who  should 
be  a  trained  and  experienced  civil  egineer,  not  connected 
in  any  way  with  the  army."  This  inspector  was  to 
examine  thoroughly  all  the  river  and  harbor  projects 
adopted  by  Congress,  a.scertain  whether  the  money  was 
being  expended  with  the  best  economy  and  efficiency, 
and  also  to  what  extent  the  needs  of  commerce  justified 
the  expenditure.  This  inspector  was  to  receive  a  salary 
of  .$7,000  a  year  and  was  expected  apparently  by  his 
individual  exertions  to  make  a  detailed  investigation  of 
each  and  all  the  river  and  harbor  projects  throughout 
the  length  and  breadth  of  the  United  States.  It  was 
quite  as  well  that  this  amendment  failed. 

It  should  be  emphasized  that  the  senators  who  led 
the  fight  against  the  bill  almost  without  exception  em- 
phasized, as  did  Senator  Smoot  in  the  quotation  already 
given,  their  approval  of  works  to  aid  navigation  where  the 
expenditure  is  justified  by  the  actual  benefit  to  commerce. 
Very  likely  a  sum  as  great  as  the  entire  a))propriatioii 
carried  by  the  present  bill  could  be  profitably  expended 
in  the  next  fiscal  year  on  work  for  navigation  improve- 
ment, provided  it  were  concentrated  on  meritorious  works 
and  not  distributed  over  the  country  in  order  to  give  a 
due  share  to  each  influential  congressman. 

As  Chairman  Clarke  himself  pointed  out  in  the  re- 
marks previously  quoted,  it  is  only  too  evident  that 
reliance  on  the  army  engineers  as  a  check  upon  national 
extravagance  and  wastefulness  in  waterway  improvement 
has  all  but  broken  down.  It  is  too  much  to  expect  that 
the  engineer  officer  in  charge  of  a  district  will  always  be 
brave  enough  and  strong  enough  to  stand  up  single- 
handed  and  alone  and  oppose  the  demand  of  the  com- 
mercial organizations  in  the  locality  for  a  big  slice  of 
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iiioiify  Irom  tliu  natitiiml  tri'iisiiry.  Kvi'ii  if  lie  lias  llio 
roiiiaj,'e  to  do  it,  the  local  (irpiiii/alioiis  aixl  local  iicw.-- 
]»apcrs  may  neutralize  his  elloils. 

Colonel  Deakvne's  report  on  the  Missouri  Kiver  ini- 
jtruvcnient,  when  ho  was  stationed  at  Kansas  City,  is  an 
excellent  illustration.  Colonel  Dcakync,  in  the  dischar;,'<' 
of  his  duty  as  an  aide  and  conscientious  en;,Mneer,  rc- 
jiorted  that  the  proposed  expenditure  of  $:.'().()()().1)()()  hy 
the  I-'ederal  treasury  in  an  attempt  to  revive  navij^alion 
on  the  Missouri  Wiver  from  Kansas  City  to  its  mouth 
was  an  unjustiliahle  expenditure  of  ])ul)lic  funds.  It  is 
dillicult  to  see  how  any  competent  onj;iucer  thoroujihly 
familiar  with  that  river,  with  transportation  conditions 
in  that  locality  and  with  tiie  history  of  river  transjior- 
lation  on  Western  rivers  during  the  last  two  decades  could 
have  nuide  any  other  report. 

The  result  of  this  conscientious  disdiarLre  of  his  dut)', 
however,  was  a  social  and  husiness  Jjoycott  of  Colonel 
Deakyne,  which  eventually  compelled  his  transfer  to  an- 
other station.  It  may  he  mentioned  in  passing  that  a 
iu)tat)le  feature  of  the  Senate  dehate  was  the  splendid 
defense  of  Colonel  Deakyne  made  hy  Senator  Tlustinfr  of 
Wisconsin  in  connection  with  one  of  the  ahlest  argu- 
ments ever  heard  in  Congress  against  the  present  system 
of  spending  Federal  funds  for  the  benefit  of  local  land 
and  business  interests. 

We  call  attention  to  the  case  of  Colonel  Deakyne,  how- 
ever, because  it  is  not  exceptional,  hut  typical.  Ollicers 
of  the  Engineer  Corps  have  a  high  re])utatioii  for  hon- 
esty and  ability;  but  they  are  after  all  only  men,  and 
it  is  too  nnich  to  expect  that  alone  and  single-handed 


they  will  be  able  successfully  to  op|)osc  an  uxci'wiichning 
current  of  local  ])ubiic  sentiment  in  fa\()r  of  Federal 
appropriations  for  their  district,  it  is  not  at  all  strange 
that  the  young  captains  and  majors  in  the  corps,  fn 
view  of  the  experiences  of  Colonel  Deakyne  and  others, 
should  feci  tiiat  it  is  |iractically  useless  for  them  to 
o|)pose  tiicir  imliviihial  o|iinions  against  the  ])opular  sen- 
timent of  I  he  husinos  community  in  which  they  live 
iind  work. 

It  is  (loul)tful  if  any  iiody  of  engineers  would  be  abic! 
successfully  to  combat  the  influences  that  work  to  soeure 
these  appropriations.  It  is  of  little  avail  to  prove  that 
nil  appropriation  will  be  of  no  real  benefit  to  navigation 
when  the  iiarties  who  are  working  for  tlie  appropriation 
do  not  really  care  two  pins  for  navigation  and  are  merely 
desirous  of  securing  the  expenditure  of  money  from  the 
Federal  treasury  to  benefit  private  landowners  and  other 
interests. 

The  most  promising  plan  of  reform  appears  to  I)e 
through  the  development  of  some  workable  system  where- 
by those  who  clamor  for  Federal  funds  for  a  river  and 
harbor  ])roject  will  have  to  pay  a  material  part  of  the 
cost  themselves. 

Coupled  with  this  siiould  be  the  creation  of  a  perman- 
ent national  commission,  clothed  with  some  such  broad 
powers  as  those  granted  the  Interstate  Commerce  Com- 
mission, with  autliority  to  supervise  all  Federal  works  for 
navigation  improvement.  Sucji  a  commission  should  be 
composed  of  men  of  such  standing  with  the  public  that 
Congress  would  not  dare  to  override  its  recommendations 
as  to  the  distribution  of  puldic  funds. 
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Sir — The  use  of  the  two  words  "spouting"  and  "chut- 
ing"  as  synonymous  terms  in  your  abstract  of  the  com- 
mittee report  on  spouted  concrete,  presented  at  the  Na- 
tional Conference  on  Concrete  Roads  {Engineering  News, 
Apr.  27,  1916,  p.  802),  suggests  that  a  distinction  be- 
tween these  terms  is  very  desirable. 

The  report  deals  with  the  discharge  of  concrete  directly 
from  the  mixer  into  a  short  chute  leading  to  the  form  or 
the  surface  of  the  road.  This  process  appears  to>  be  well 
covei'ed  by  the  term  "cliuting."  The  term  "spouting" 
is  more  generally  applied  to  the  use  of  long  spouts  ex- 
tending from  elevator  towers  in  which  the  concrete  is 
hoisted  by  buckets  to  the  head  of  the  spout. 

The  angle  of  slope,  consistency  of  concrete  and  other 
conditions  would  be  very  different  for  the  two  metliods, 
and  it  would  be  convenient  if  the  distinction  of  terms 
could  be  generally  adopted.  S pouter. 

Chicago,  Juue"^l,  1916. 
[While  the  distinction  noted  by  our  correspondent 
may  be  desirable,  it  can  hardly  be  called  common.  The 
processes  noted  may  indeed  be  quite  distinct  and  should 
properly  be  distinguished  in  nomenclature,  but  they  are 
both  comparatively  novel  and  have  not  yet  achieved  an 
nnassailed  position  in  the   technical   vocabulary.      Even 


the  manufacturers  of  apparatus  are  not  quite  clear  as  to 
the  difference  in  terms.  While  the  elevating  and  deposit- 
ing methods  are  generally  termed  "spouting"  in  their 
catalogs,  the  troughs  to  convey  the  concrete  are  variously 
called  "chutes"  and  "spouts."  Furthermore,  the  average 
concrete  worker  uses  the  w-ords  interchangeabl)'. 

Wliich  term  would  our  correspondent  apply  to  a  system 
in  which  a  concrete  mixer  on  top  of  a  slope  dumps  directly 
into  a  trough  leading  to  a  pier  footing  150  ft.  below?  And 
would  the  same  tenn  apply  to  another  part  of  the  slope 
where  the  footing  was  only  10  ft.  below  the  mixer  but 
the  method  the  same  except  for  length  of  trough?  The 
effect  in  the  former  case  is  the  same  as  in  the  "spoutiiiu" 
system  of  the  foregoing  letter;  in  the  latter  we  have  the 
"chuting"  system.  At  just  what  depth  of  cut  or  length  of 
trough  does  the  change  take  place? — Editor.] 

^: 

Sir — Yuur  i)oiguaut  editorial  "Cooperate,  but  t-o  ^\  hat 
End?"  in  your  issue  of  Apr.  27,  should  help  stimulate 
engineers  to  develop  a  workable  plan  for  federation  of 
effort  along  lines  of  common  interest.  To  continue  your 
metaphor  of  the  doctor  examining  the  patient,  you  have 
touched  a  tender  spot  and  the  patient  winces.  It  will 
help  reach  the  correct  diagnosis. 


June  8,   1916 


ENGINEERING     NEWS 


1101 


The  Conference  on  Cooperation  liold  in  Chicago  April 
13  and  14  accomplished  more  than  is  written  in  the 
resolutions  adopted.  These  merely  took  up  the  worlc 
wliere  we  left  off  and  made  provision  for  future  progress. 
A  careful  observer  miglit  copy  the  resolutions  triple  space 
and  freely  interline  them,  wisely  indifferent  to  criticisms 
that  nothing  was  done.  Some  of  the  interlineations  would 
be  after  this  fashion: 

Cooperation  has  been  begun  when  representatives  from  St. 
Louis,  St.  Paul,  Chicago,  I'hiladelphia,  Cleveland,  Pittsburgh, 
and  from  state  societies  like  Illinois,  Iowa,  North  Dakota, 
Ohio,  Kansas,  and  from  other  local,  state  and  national  socie- 
ties, meet  and  exchange  ideas,  get  acquainted  and  gather  in- 
spiration from  hearing  about  each  other's  successes  and  fail- 
ures. It  is  worthy  of  note  that  almost  all  the  delegates  were 
in  constant  attendance  at  the  sessions  and  manifested  an 
interest  which  will  not  be  satisfied  until  the  goal  is  reached. 

An  annual  conference — congress,  council  or  whatever 

other  name  is  applied — would  be  well  worth  while  if  it 

served  no  other  purpose   than   to  furnish   a   forum   for 

the  exchange  of  ideas  on  subjects  of  common  interest  to 

all  engineers.     Let  us  pause  to  read  Isham  Randolph's 

expression  in  words  of  the   spirit  of  the  conference: 

Let  us  have  a  central  organization — call  it  what  you  will — 
which  has  no  authority  to  command,  but  which  has  ears  to 
hear  and  the  voice  to  be  heard,  and  let  those  ears  be  open 
to  every  plea  or  promise  of  common  good,  and  let  that  voice 
go  out  to  all  affiliated  bodies  carrying  this  plea  or  this  promise 
for  the  common  good,  and  let  us  come  together  at  least  once 
a  year  and  feel  that  "touch  of  nature  which  makes  the  whole 
world  kin,"  and  growing  out  of  that  kinship  let  us  consider 
and  do  those  helpful  things  which  will  bless  our  comrades 
and   overflow   with   helpfulness   to   our   country   and   our   kind. 

In  the  end  all  questions,  and  controversies  arising 
from  their  discussion,  are  settled  on  fundamental  prin- 
ciples. The  fundamental  principle  that  underlies  the 
get-together  movement  among  engineers  is  the  same  as 
has  always  led  other  bodies  of  men  of  common  interests 
to  band  together.  Why  did  the  Cliambers  of  Commerce 
in  the  various  cities  form  a  national  body?  Or  why  did 
the  Thirteen  Colonies  form  the  United  States  ?  It  might 
l)e  well  to  reflect  upon  the  reason  of  the  near-failure  of 
the  Colonies  in  the  Revolution.  A  re-reading  of  the 
history  of  that  period  is  illuminating. 

Someone  has  aptly  characterized  the  movement  toward 
cooperation  among  engineers  as  a  ground  swell.  The 
desire  to  work  together  finds  expression  everywhere.  The 
call,  as  you  have  pointed  out,  is  for  leadership  which  can 
bring  the  great  mass  of  engineers  into  a  vigorous,  har- 
monious whole  and  use  the  forces  thus  organized  for 
the  benefit  of  the  engineer  and  the  community.  Your 
editorial  is  an  excellent  incentive  to  thought.  Thought 
will  lead  to  action  along  the  lines  which,  it  is  hoped, 
the  subcommittee  created  at  the  conference  will  lay  down. 

C.  E.  Dkayer, 

Secretary,   Committee  on  Engineering   Cooperation.  . 
Cleveland,  Ohio,  May  14,  1916. 
'^. 

Sir — Your  comments  upon  the  basis  of  the  performance 
of  the  centrifugal  pump  at  Montreal  are  well  taken.  I 
think  tliat  every  ett'ort  should  be  made  in  such  matters  to 
see  that  pumping  engine  guarantees  are  based  upon  the 
performance  of  the  main  engine  unmixed,  so  to  speak, 
with  auxiliaries.  The  guarantee  in  this  case  should  have 
been  based  upon  the  use  of  steam  which  entered  the  tur- 
bine, and  none  shoukl  have  been  extracted  for  auxiliary 
purposes  during  the  trial.  Only  in  this  way  are  we  able 
to  have  a  measure  of  the  state  of  the  art  of  centrifugal 


pump  and  turbine  design  and  means  of  comparison  with 
j)umping  engines  of  other  types. 

That  salesmen  sometimes  seek  to  take  advantage  of 
the  lack  of  information  of  water-works  officials  in  making 
guarantees  of  economy  is  well  known.  I  have  in  mind 
such  a  case  in  a  suburl)  of  Boston,  where  the  guaranteed 
duty  was  based  upon  the  steam  used  less  that  condensed 
in  the  cylinder  jackets,  as  if  the  jacket  steam  was  not  used 
by  the  engine  as  well  as  that  wliicli  acted  directly  upon 
the  pistons. 

It  has  been  my  custom,  and  it  should  always  l)e  the  cus- 
tom, to  base  a  performance  upon  the  steam  used  by  tlie 
engine  itself  as  a  measure  of  the  merits  of  the  engine 
and  means  of  comparison  with  other  engines.  The  ex- 
haust steam  from  auxiliaries  can  be  used  for  heating  feed 
water,  or  after  the  acceptance  trial  is  over  it  can  be  used 
in  any  way  desired.  Likewise  after  the  trial,  steam  from 
a  stage  of  the  turbine  can  be  extracted  for  saving  fuel. 
At  all  events,  whatever  is  done,  let  us  have  a  means  of 
judging  of  the  performance  of  the  pump  and  prime 
mover  by  themselves.  F.  W.  De.4.n. 

53  State  St.,  Boston,  Mass.,  May  20,  1!)1G. 

Qtiss^HS^S^  olT  IBHtt'oainmaiao'vuis   ISaimdleff' 

Sir — No  one  with  a  knowledge  of  the  subject  would 
seriously  disagree  with  the  main  contentions  of  Mr.  Rip- 
ley's article  in  your  issue  of  May  11  on  "Lessons  in  Road 
Maintenance  From  New  York  State,"  or  with  your  edi- 
torial in  the  same  issue.  There  is,  however,  a  phase  of 
this  subject  that  calls  for  supplementary  comment.  The 
inference  one  would  naturally  draw  both  from  Mr.  Rip- 
ley's article  and  from  your  editorial  is  that  all  New  York 
State  roads  have  performed  in  a  substantially  similar 
manner.  This  is  not  the  case.  On  the  contrary  the  rec- 
ords and  even  superficial  observation  will  confirm  the 
statement  that  a  great  many  of  the  bituminous  roads 
built  in  1914-15  are  not  now  in  as  good  condition,  despite 
the  fact  that  they  have  cost  more  for  maintenance,  as  are 
roads  which  were  built  in  1909-10-11. 

The  writer  has  before  him  a  list  of  forty  penetration- 
asphalt  roads  constructed  from  1909  to  1911.  Only  twelve 
of  these  roads  have  cost  anything  for  maintenance, 
although  it  is  undoubtedly  true  that  they  should  have 
received  some  attention.  Some  twenty  roads  could  be 
mentioned  in  the  same  category;  namely,  that  of  roads 
which  have  carried  heavy  traffic  for  five  or  six  years  and 
are  now  in  good  condition,  although  it  is  undoubtedly 
true  that  a  carpet  coat  M'ould  be  a  good  investment  from 
the  point  of  view  of  prolonging  the  life  of  the  road  beyond 
what  may  be  expected  if  the  surface  is  not  given  a  super- 
ficial application  of  asphalt  and  screenings. 

The  Spring  Ave. -Troy  road  and  the  Indian  Fields- 
Dormansville  road  are  particularly  good  examples  of  the 
writer's  contention  that  New  York  has  many  asphalt 
roads  built  five  and  six  and  seven  years  ago  that  have  cost 
practically  nothing  for  maintenance.  Is  it  not  signifi- 
cant that  the  roads  that  have  given  the  best  service  are 
those  that  were  built  with  certain  materials  under  certain 
specifications  and  under  certain  supervision,  while  roads 
built  with  other  materials  at  much  later  dates  have,  gen- 
erally speaking,  all  gone  to  pieces?  These  older  roads  are 
carrying  the  identical  traffic  that  has  so  greatly  increased 
the  maintenance  on  newer  roads.     Why  is  it  that  the 
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niniliti'iiniiio  on  tlic  oiirlicr  nmilH  i«  ru'),'linil)lu  while  tin- 
iiiainttMaiici'  on  tin-  iiowcr  roiuls  lias  hecoiiiu  so  serious  ii 
Jiu'tor? 

In  tlu'  opinion  of  tlioso  who  have  most  can'riiilv  mvcs- 
iipiti'i!  tlie  siilijoct  with  a  view  to  ohtaiiiiii^'  llie  Inith  of 
tile  matter  for  tlieir  own  coninien'ial  eiili;,'liteiiiiiciit,  Xrw 
York's  1!)()!)-1()-11  roads  hiiilt  with  a  iiatiiial  asphalt 
Iiiiuler  hy  the  penetration  method  have  proved  tliat  tiiev 
can  eeononiicallv   earry   Hio  trallie   imposed    upon   them. 

Mr.  Kipley  mentions  na  one  of  the  two  main  causes  of 
deterioration  "the  reduction  in  the  hindiiij,'  ([iiaiity  of  tiie 
hituminoiis  material."  Of  coiirso  it  cannot  he  exiiocted 
that  a  hituminoiis  roail  the  life  of  wiiich  depends  ujton 
the  eontiiuu'd  cementinfj;  power  of  the  asjihait  hinder,  will 
.stand  up  if  hitumens  are  used,  tiie  cemeiitini,'  power  of 
which  is  (|uicl<ly  lost.  Now  York  is  finding,'  out  that  p<"ir 
hinders  are  a  ixun-  investment.  Tho  state  lias  ample 
evidence,  however,  that  fjfood  and  lastinj;  hinders  htiiM 
^ood  and  lasting'  roads.  It  is  not  fair  that  the  failures 
duo  to  poor  materials  and  poor  workmanship  should  he 
used  to  cast  discredit  iijion  good  materials  and  good  work- 
manship. Danikl  T.  riKiiCK, 

Uarher  Asphalt  Paving  Co. 

Lanil  Title  i'.iiilding.  I'hiladelphia,  May  23,  1!)16. 
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Fipolblleinnis  nira 


Sir — In  some  of  your  recent  issues  I  have  noticed  arti- 
cles about  street  paving  in  Texas.  In  your  issue  of 
Apr.  27  you  pointed  out  that  the  Te.xas  homestead  law 
causes  paving  contractors  to  add  a  charge  of  about  10c. 
per  sq.yd.  to  their  bidders  for  pavement.  Let  us  step 
over  in  Mis.souri  and  see  the  conditions  there. 

In  Kansas  City,  special  tax  bills  are  issued  against  the 
adjoining  property  and  .sometimes  against  what  is  called 
the  benefit  district — frequently  over  the  protest  of  private 
property  owners,  who  must  pay  these  bills  whether  they 
want  the  street  improved  or  not.  The  contractor  goes 
over  the  streets  to  be  paved  and  if  there  is  any  bad 
looking  property  adjoining  them,  which  is  very  often  the 
case,  he  adds  about  12  or  15%  to  his  bidding  price  and 
then,  as  these  bills  have  a  long  time  to  run,  and  he  is 
not  given  them  until  the  work  is  completed,  he  must  find 
a  way  to  obtain  money  to  carry  on  the  work.  He  goes 
to  some  investment  company,  which  takes  his  bills  at  a 
discount  of  say  10%,  which  makes  it  necessary  to  add 
this  also  to  his  bid  to  balance  the  good  ones  from  the 
bad  ones.  He  does  the  A-ork,  the  investment  company 
allows  him  the  money,  and  then  the  company  holds  these 
bills  for  collection,  which  are  drawing  7%  interest.  If 
a  special  tax  bill  for  paving  for  $100  was  levied  against 
a  piece  of  property  and  the  first  year  the  owner  paid 
$50,  the  second  year  he  would  have  to  pay  7%  on  the 
$100,  and  continue  to  do  so  until  the  entire  principal  is 
paid.  As  the  city  does  not  pay  for  any  part  of  street 
improvements  whatever,  I  think  the  cost  of  paving  streets 
in  Texas  is  about  10%  cheaper  than  the  cost  of  pave- 
ment in  ^lissouri. 

Bartlett,  Tex.,  a  town  of  about  4,000  people,  recently 
let  a  contract  for  paving  its  streets — 27,200  sq.yd.  at 
$2.05  per  sq.yd.  This  is  to  be  3-in.  vertical  fiber  brick 
laid  on  a  li/^-in.  sand  cushion  with  a  5-in.  concrete  base 
and  with  cement  filler.  I  have  seen  6-in.  concrete  pave- 
ment let  in  Kansas  Citv^  Mo.,  for  $1.48  per  sq.yd.,  which 


is  indeed  high  for  (i-iii.  coiicreti;  pavciiiunt.  If  Kansas 
City  would  pay  the  contractor  cash  and  give  him  monthly 
estimates,  1  am  sure  that  the  cost  of  pavement  would  he 
reduced  about  15%  at  least. 

Do  not  Icl  IIS  he  (on  hard  with  'i'cMis,  as  she  is  just  now 
waking   ii|i   lo   Ihc    fiui    that    she   needs  good   streets  and 
roads,  as  is  .•-hown    by   (he  example   the   liltlc!   town   Bart 
lett    has   set.  (iKOIlCK    CiiAicriiANn. 

State  Bank  i'.nilding,  Kansas  City,  Mo.,  May  12,  I'JKi. 

More  om  FHood  DiversiOBi  Ditclh 
WasHotmtt  Sit  Sio^x  Falls 

Sir — In  your  issue  of  .May  IH,  p.  I)(i5,  there  is  an  item 
ahoiit  a  waslioni  on  a  concrete-lined  (lit(  li,  at  Sioux  Falls, 
S.  D.  i  >cnil  you  herewith  a  ])liotogrn|)li  wherein  you  can 
Ml'  thai  a  hole  has  been  washed  out  aliout  ;i50  ft.  long 
••iiiil  about  the  same  width,  ami  where  the  water  comes 
down  is  a  fall  of  aboiil    10  ft. 

From  the  highway  bridge  over  the  ditch,  in  the  rear 
of  the  view,  to  the  ri\cr  in  the  foreground  is  about  1,000 


DITCH   WASHOUT   DIGS   DRRP   HOLE   NEAR   SIOTJX   PALLS 

ft.  and  the  drop  is  101  ft.  About  one-half  of  the  water 
falling  comes  out  from  underneath  the  concrete  trough 
of  the  ditch.  I  do  not  know  who  is  to  blame  for  the 
design,  but  if  proper  precaution  had  been  taken  to  keep 
the  water  from  getting  under  the  concrete,  the  washout 
woidd  not  have  occurred.  Adolph  Yappen. 

Grand  and  N.  California  Ave.,  Chicago  111., 
May  22,  1916, 


laCS5.\;  ^ 

Sir — The  Los  Angeles  Board  of  Public  Service  Commis- 
sioners has  nearly  ready  for  the  press  the  "Final  Report 
of  the  Construction  of  the  Los  Angeles  Aqueduct,"  which 
has  been  in  preparation  over  a  3'ear.  Practically  all 
the  phases  of  the  great  work  are  taken  up  and  painstak- 
ingly set  forth  in  all  necessary  detail.  Following  a  history 
of  the  enterprise,  and  an  engineering  description  of  the 
project  as  a  M-hole,  the  report  includes  chapters  on  hauling, 
municipal  tufa  cement  manufacture,  building  dams  by 
the  sluicing  method,  excavation,  construction  of  concrete 
conduits,  tunnel  boring,  the  theory  and  practice  of  the 
bonus  system  as  applied  to  municipal  work,  the  fabrication 
of  the  steel  siphons  7  to  11  ft.  in  diameter  and  concicte 
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pipe  of  10  I't.  in  diameter,  cost  Iveeping  and  accountinnf, 
sanitary  aspects  of  the  water  supply,  etc. 

Tlirougliout  the  volume  are  tables  of  costs  of  the  various 
classes  of  work,  as  well  as  running  conmients  on  mistakes 
made,  difficulties  overcome  or  shortcuts  taken. 

The  volume  will  he  Si/>.\n  in.  in  size,  of  about  350 
pages,  in  stout  library  binding  and  illustrated  by  63  full- 
])age  and  24  half-page  halftones  and  31  line  cuts  of  engi- 
neering designs. 

The  Board  of  Public  Service  Commissioners  realizes 
that  this  report  on  a  great  engineering  work  will  be 
desired  by  engineers  and  engineering  reference  libraries 
in  all  parts  of  the  United  States  and  abroad  and  desires 
to  make  it  available  to  them.  The  cost  of  publication, 
however,  forbids  free  distribution  and  the  Board  has 
therefore  decided  to  fix  a  moderate  price  on  the  volume, 
less  than  the  actual  cost  of  printing  and  postage.  This 
price  is  $1.95,  delivered. 

The  Board  is  not  in  the  publishing  business,  derives 
no  profit  from  the  sale  of  the  volume  and  has  no  interest 
in  its  distribution  other  than  the  desire  to  make  the  record 
of  the  great  work  done  for  the  City  of  Los  Angeles  avail- 
able to  engineers  who  desire  it.  Only  the  number  of  copies 
will  be  ordered  printed  for  which  orders  have  been  received 
at  the  time  of  going  to  press,  plus  the  number  the  Board 
may  require.  Orders  must  therefore  be  made  immediately 
to  insure  acceptance.  Checks  should  be  made  payable  to 
the  Los  Angeles  Department  of  Pu]»lie  Service,  645  South 
Olive  St.  E.  F.  del  Valle, 

President,  Department  of  Public  Service. 

Los  Angeles,  Calif.,  May  22,  1916. 


Sir — In  recent  years  there  have  been  numerous  discus- 
sions and  descriptions  of  circular  reinforced-concrete 
storage  tanks  that  seem  to  leak  more  or  less.  The  writer 
does  not  believe  that  this  condition  is  serious  from  the 
standpoint  of  a  complete  collapse;  but  if  these  leaks  are 
allowed  to  continue  from  year  to  year,  it  will  be  found 
that  the  tank  will  soon  be  beyond  repairs,  and  it  would 
prove  to  be  serious,  especially  if  a  town  or  city  is  depend- 
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TYPE  OF  STEEL,  PLATE  SUGGESTED  AS  FORM  AND  REIN- 
FORCEMENT   IN    REINFORCED-CONCRETE    TANKS 

ent  upon  the  water-supply  from  such  a  tank  or  standpipe. 
The  vital  point  in  question  is  how  to  make  such  a  tank 
water-tight,  for  in  the  writer's  opinion  it  can  be  safely 
said  that  under  the  accepted  methods  of  design  and  con- 
struction a  reinforced-concrete  tank  of  a  size  larger  than 
can  be  built  in  one  operation  cannot  be  made  water-tight 
without  an  elastic  membrane  forming  a  water-tight  seal 
throughout.  This  membrane  should  be  protected  by  a 
concrete,  brick  or  plaster  lining,  as  it  otherwise  will  be 
injured  by  ice  that  may  freeze  on  the  inside. 


Accordingly,  the  writer  has  decided  tliat  in  future 
constructions  of  this  type  he  will  adopt  an  innovation  in 
design.  The  patented  steel  plates  siiovvn  in  the  ac- 
companying view  are  used  in  construction  for  many 
purposes,  such  as  forms,  walls,  roofs,  partitions,  iloors, 
etc.  By  using  them  as  forms  and  vertical  reinforce- 
ment it  will  be  seen  that  the  interior  of  a  tank  would  have 
one  continuous  sheet  of  metal,  as  the  plates  are  solid  and 
not  perforated.  The  circumferential  steel  reinforcement 
(which  should  l)e  round  rods)  is  placed  in  the  forms, 
fastened  and  hung  from  the  outside  ]Aat(i  of  the  tank  by 
means  of  wire  brackets,  which  would  eliminate  the  e.\j)en- 
sive  operation  of  wiring  the  steel  together  and  holding 
it  in  place.  Care  should  be  taken  to  leave  all  field  joints 
in  the  concrete  in  the  middle  of  the  plates — the  ])oint 
of  greatest  strength. 

After  the  plates,  steel  and  concrete  are  placed  and  the 
bracing  removed,  the  interior  and  exterior  surfaces  of 
the  plates  could  be  coated  with  1  in.  or  more  of  gunite 
(cement  mortar  applied  with  the  cement  gun).  The 
exterior  could  be  left  with  any  desired  finish.  If  the  top 
of  the  tank  is  to  be  covered,  the  plates  can  be  used  for 
forms  as  well  as  reinforcement  in  connection  with  the 
steel-frame  or  concrete-beam  construction  which  goes  to 
make  up  the  roof. 

The  writer  feels  justified  in  stating  that  anyone  would 
be  safe  in  guaranteeing  such  a  structure  to  be  water-tight 
and  permanent.  N.  F.  Ambursen. 

13  West  St.,  Boston,  ]\L'iss.,  Apr.  32,   1916. 


HOTES  AMB  QUERIJ£S 


Bridse  Recon-struction  on  the  Fort  Dodge,  Des  Moines  & 
Southern  Ry.  was  described  in  "Engineering  News,"  May  25, 
1916,  and  the  contractor  was  the  Ferro  Construction  Co.,  of 
Chicago,  not  FarreU   Construction   Co.,   as  stated. 

Pirahy  Tunnel,  Brazil — By  a  typographical  error  in  the 
article  "Rapid  Tunneling  in  Brazil,"  by  J.  C.  Balcomb,  "En- 
gineering News,"  May  IS,  p,  925,  the  maximum  miss  in  levels 
was  stated  in  one  place  to  be  0.181  ft.  instead  of  the  cor- 
rect figure  0.081  ft.  The  latter  was  given  correctly  in  the  ac- 
companying table.  Use  of  a  comma  instead  of  a  period  to 
mark  the  decimals  in  this  table  made  the  tunnel  27,657,174  ft. 
long   instead    of   27,657.174. 

Road  Maintenance  in  ?fe«'  York — Attention  has  been  called 
to  an  important  stenographic  error  in  the  article  "Lessons  in 
Road  Maintenance  from  New  York  State,"  by  T.  M.  Ripley,  in 
"Engineering  News,"  May  11.  By  the  substitution  of  the 
word  "maintenance"  for  "bituminous"  in  the  fifth  line,  third 
paragraph,  p.  887,  the  meaning  has  been  distorted.  This  para- 
graph   should   read: 

The  construction  of  a  bituminous  top  required  entirely 
different  treatment  than  did  the  waterbound  top,  and  engi- 
neers and  contractors  were  both  ignorant  as  to  the  methods 
required.  It  took  several  years  to  learn  the  most  essential 
points  in  the  construction  of  a  bituminous  top,  in  order  that 
the  road  might  be  smooth  when  completed — and  even  today 
this  desirable  condition   is  not  always  obtained. 

An  Argruniont  for  Lioensin;;  Knslneers — D.  E.  C.  reports 
the  recent  remarks  of  a  young  engineer  on  the  subject  of 
licensing  engineers,  substantially  as  follows:  The  young 
engineer  remarked  that  just  as  he  was  well  started  in  college 
he  had  to  quit.  Since  then  he  has  studied  until  he  feels 
that  he  now  knows  as  much  as  a  graduate  engineer.  Yet 
he  is  ever  up  against  the  prejudice  in  favor  of  the  graduate. 
He  wants  a  license  which  will  show  that  as  a  result  of  public 
examination  he  has  the  same  general  kind  of  knowledge  as 
he  would  have  acquired  had  he  continued  in  college  and  as 
would  have  been  attested  more  or  less  directly  by  his  diploma. 
Such  a  certificate,  he  thinks,  would  establish  his  status  as  an 
engineer.  Our  correspondent  remarks,  after  paraphrasing  the 
young  engineer's  conversation  as  given  above:  "To  me  it  is 
noticeable  that  the  young  men  are  in  favor  of  regulation. 
The  future  will  reflect  this." 


no  J 
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Doinis&lon  Reports  418,500  Hp. 
on  Winnipei^  River 

'I'lic  iv|..irt  dl"  the  Dniiiiiihiii  \V;iI(|-1',,\v<t  I5riinrli,  Ot- 
trtWH.  Cainiilii.  just  |iriiitiMl  (as  Water  Kt'soiirccs  I'a|icr 
No.  3),  shows  II  ])ossil)lc  (li'vcloimicnt  of  IIH.riOO  lip. 
continuous  2l-l\r.  power  on  (lie  Winniiu'^'  Hivt-r  Ix'twccM 
Lako-of-tlie-Woo<ls  and  Lake  Winniix-i,'  in  Manitolm. 
This  stream  is  at  the  borders  of  tlie  fuclicss  prairies  of 
the  jjrovince,  the  center  of  j^ravity  of  power  iicin;;  nniy 
62  mi.  from  the  City  of  Winnipei,'. 

So  many  applications  were  tiled  for  devcldpincnt  nf 
the  several  rijjhts  that  a  reserve  was  placed  on  all  the 
undeveloped  sites  until  the  whole  river  could  he  studied 
by  the  Dominion.  For  this  survey,  the  advice  of  .1. 
R.  Freennui,  of  Providence,  R.  I.,  and  ,).  H.  Mi  ifae,  of 
Ottawa,  was  secured,  and  a  preliminary  reconnaissance 
was  made  in  li)ll  by  them  in  com])any  with  J.  T.  .lohns- 
ton,  now  Chief  Hydraulic  Enjrinecr  of  the  Water-Power 
Branch  (author  of  the  report).  On  their  advice,  a  com- 
plete contour  survey  of  the  river  was  nuide,  with  cross- 
sections  and  soundings  at  all  falls  and  rapids.  Seven 
sites  have  been  selected,  at  which  ])ractically  all  the 
undeveloped  fall  of  the  river  can  be  utilized,  and  detailed 
designs  have  been  ])re])ared  for  determining  the  engi- 
neering and  commercial  features  and  costs.  The  unregu- 
lated minimum  flow  has  been  found  to  be  12,000  sec.-ft. 
for  those  plants,  but  the  storage  afforded  by  the  Lake- 
of-tlie-Woods  and  auxiliary  reservoirs  may  raise  this  to 
20,000  see.-ft. 

EXISTIXC    DeVELOI'MENTS 

The  Winnipeg  River  in  ^lanitoba  does  not  adapt  itself 
to  small  developments.  The  first  large  plant  built  was 
that  of  the  Winnipeg  Electric  Railway  Co.  on  the  Pinawa 
Channel,  built  in  1902  to  190(5.  There  arc  three  diver- 
sion weirs  across  the  main  and  secondary  channels,  each 
of  them  governed  by  a  control  dam.  The  head  is  39  ft. 
and  there  are  four  1,000-kw.  and  five  2,000-kw.  gener- 
ating units ;  8,000  sec.-ft.  is  the  necessary  flow  down  this 
channel. 

In  1911  the  City  of  Winnipeg's  municipal  station  at 
Point  du  Bois  was  put  in  operation.  A  concrete  gravity- 
section  dam  was  thrown  across  a  narrow  part  of  the  main 
channel  and  a  forebay  channel  cut  across  an  adjacent 
point.  The  head  is  45  ft.  and  the  present  installation 
comprises  five  3,000-kw.  and  three  5,000-kv.-a.  units. 
There  is  space  for  eight  more  units  and  a  flow  of  24,000 
sec.-ft.  will  ultimately  be  required. 


There  arc  a  few  plants  on  the  Winnipeg  Hiver  in  On- 
tario to  he  noted  in  any  discussion  of  the  Winnipeg 
Ifiver,  although  the  Dominion  Water- Power  Hruiu-h  has 
no  jurisdiction  in  the  Fastern  provinces.  In  1892  the 
town  of  Keiiora  built  a  municipal  station  on  the  eastern 
outlet  of  Lake-of-the- Woods  where  there  was  an  ahriipl 
drop  of  20  ft.  from  lake  to  river.  This  now  has  four 
(!2r)-kw.  generators  in  a  jiower  house  which  is  combined 
with  a  dam.  In  Keewatin,  near  Keiiora,  the  Lakci-of- 
llir-WiMids  .Milling  Co.  u.ses  some   1,000  li|).     There  is  a 
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nUAINAGE    AREA    OF    WINNIPEG    RIVER 

1 — Winnipefr  Municipal  Plant;  2 — Slave  Falls  Site;  3 — 
Upper  I'inawa  Site;  4 — Winnipeg  Electric  Railway  Plant;  5 — 
Upper  Sevfn  Sisters  Site;  6 — Lower  .Seven  Si.sters  Site;  7 — 
McArthur    Falls   Site;    8 — Du  Bonnet    Site;    9 — Pine    Falls    Site. 

]r),000-hp.  development  of  the  .Minnesota  &  Ontario 
Power  Co.  on  the  Canadian  side  of  tlie  liainy  River  at 
Fort  Francis. 

About  15  mi.  below  Kenora  are  White  Dog  Rapids 
where  a  45-ft.  drop  makes  possible  the  development  of 
75,000  hp.  On  the  English  River  coming  down  on  the 
north  from  the  Lac  Seul  region  are  several  sites  where 
from  20,000  to  40,000  hp.  each  could  l)e  developed. 

In  the  district  studied,  the  Laurentian  granite  lies 
practically  on  the  surface  and  the  river  consists  of  a 
series  of  broad  basins  with  abrupt  changes  in  level  occa- 
sioned by  granite  outcrops  forming  distinct  ridges  of 
elevation  higher  than  the  pond  bed  above.  As  a  result 
the  gradient  between  falls  is  negligible  and  concentration 
is  possible  at  a  few  sites,  making  use  of  practically  the 


Natural  Conditions 


CONCENTRATION  OF  POWER  ON  WINNIPEG   RIVER  IN   MANITOBA 

Proposed    Developments 


Falls 

Pine 

Masqua 

Silver 

Whiteniud 

Little  du  Bonnet 

Grand  du  Bonnet 

Second  McArthur 

First  McArthur 

Lower  Seven  Sisters .... 
Fourth  Seven  Sisters. . . . 

Tliird  Seven  Sisters 

Second  Seven  Sisters ... 

First  Seven  Sisters 

Diversion  Weir. 

Slave 

Eight  Foot 

Point  du  Bois 

Lamprey 

Upper  Pinawa  Channel 
Developed  to  date 


Head, 
Ft. 


12  1 


Miles  24-Hr.  Power 

Head,        from  12,000  20.000 

Ft.      Winnipeg      Sec. -Ft.        Sec. -Ft. 


Local 
Turbine  Installation    i  ond-      Local 

12,000  20,000         age.     Flooding, 

Sec. -Ft.       Sec. -Ft.      Acres      Acres 


63,100        6-10,000    10-10,000      3,642 


Du  Bonnet 

56 

64 

57,300 

45, .500 

12-10,000    14-10,000 

1,700 

McArthur 

18 

62 

18,400 

30,700 

11-  2,500    17-  2,500 

38 
sq.mi. 

Lower  Seven  Sisters 

37 

52 

12,600 

37,900 

6-10,000 

9,545 

Upper  Seven  Sisters 

29 

55 

9,900 

29,603 

,  -       8-  6,000 

8,470 

Slave 

26 

74 

20,600 

44,400 

8-  5,000      13-5,000 

1,300 

Winnipeg 
Municipal 
Upper  Pinawa 

45 

18 

76 
58 

21.100 
additional 

53,206 

51,803 

additional 

12,300 

53,200 

4-  4,500 

9,250 

375 


EstimatedCosts 

Per  liw.-hr 
Construe-     100%  L.  F 
tion                Cent. 

$4,407,000 

$0.10& 

O..551,000 

0  102 

2.740,000 

0  136 

3,i09  000 

0   132 

2,724,000 

0.138 

2,327,000 

0.117 

1,280,000 

0.159 
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entire  fall.     The  aceompanyino;  table  shows  the  ])resent  I'lmlilure  and  the  amount  of  water  power  to  be  developed 

conditions  and  proposed  modifications.  witliin  5  years.     The  right  to  use  water  extends  for  21 

The  whole  basin,  shown  in  the  accompanying  map,  is  years,  and  the  lease  of  Dominion  lands  necessary  in  the 

dotted  with  lakes  of  greater  or  smaller  size,  the  most  development  of  power  runs  for  the  same  term.     In  the 

important  ones  for  the  control  of  the  Winnipeg   River  absence   of    public   lands   the   minister    fixes   the   limits 

being  Lake-of-the-Woods,  Namikan  and  Rainy,  and  for  where  the  applicant  may  exercise  rights  of  appropriation. 

English  River,  Lac  Seul,  Minnitaki  and  Sturgeon;   111  The  licenses  are  renewable  for  three  consecutive  terms  of 

of  the   lakes  have   been   large   enough   to   investigate   as  21    years   each,   and   in    ease   a   plant    is   taken    by    the 

natural  storage  basins.    A  minimum  flow  of  12,000  sec.-ft.  Dominion  the  owner  is  paid  for  the  value  of  tangible 

in  Winnipeg  River  has  been  estal)lished  and  reiulation  to  works  and  land  held  in  fee.     No   value   is  allowed   for 

20,000  sec.-ft.  is  assured.     The  drainage  area  above  Lake-  tiie  rights  granted  or  for  any  profits  arising  therefrom. 

of-the- Woods,  the  key  to  this  regulation  of  the  river,  is  The  value  of  land  and  works  is  to  be  fixed  by  three  ar- 

26,400  sq.in.     This  and  Rainy  Lake  will   iiave  to  store  hitrators  in  ease  of  .seizure. 

181   billion  cubic  feet,  giving  a   draw-down   in   level  of  Where  a  licensee  does  not  develop  the  full  capacity  of  a 

5  ft.,  the  low  level  being  reached,  however,  only  in  ex-  site  and  the  Government  finds  more  pov/er  required  by  the 

treniely  dry  years.     Lac  Seul  can  be  relied  on  for  6,000  public  demand,  it  may  offer  a  su])plementary  license  for 

sec.-ft.  and  10,000  by  full  practical  control;  4,000  sec.-ft.  the  added  rights  to  the  licensee.     If  he  does  not  accept  it 

will  be  necessary  to  make  u])  the  desired  20,000  in  Win-  and  complete  the  works,  or  if  the  present  works  would  l)e 

uipeg  River.  a  hindrance  in  developing  a  larger  amount  of  power,  or  if 

The  Water-Power  Branch  urges  that  the  Government  the  granted  irrigation  rights  have  prevented  advantageous 

must  build  and  operate  the  storage-control  works.     Gen-  operation,  then  to  the  value  of  the  seized  works  is  added 

tral  control  should  be  exercised  by  joint  action  of  the  a  bonus — 30%  for  works  in  operation  less  than  5  years, 

Branch   and   the   Hydro-Electric   Power   Commission   of  25%  for  5  to  10  years,  20%  for  works  in  ojx'ration  10 

Ontario.     There  would  be  an  engineer  in  sole  and  direct  to  15  years,  15%  for  15  to  20  years  and  10%  for  over 

charge  of  the  regulation  of  the  whole  runoff.  20  years'  operation. 

^  Where  the  possibilities  of  a  given  stream  have  been 

thoroughly  investigated  by  the  Water-Power  Branch  and 

W"Si.<t©5r°P®W©!f'   AdlB!ia2ia5s^2'Sitt5©ia  »  «'lieme  of  development  is  dictated  for  the  whole  river, 

flia   PrSia2=a©   PrOVflimceS  '-"^^  water-right  gmnts  are  for  works  to  be  built  in  general 

accordance  witli  tlie  announced  systems. 

The  water  powers  of  the  Canadian  provinces  of  ]\Iani-  ;*; 

toba,   Saskatchewan,   Alberta,  the   Northwest   Territories  waono                f=s/v.        -n    /f          rca     "   -n    ,> 

and  the  Yukon  are  under  control  of  the  Dominion  Gov-  ^ 

ernment    and    are    administered    by    the    Water-Power  A  special   feature   of   the   new   Ohio   River  bridge   at 

Branch   of  the   Department  of  the   Literior.     The   an-  Metropolis,  111.   (for  the  Chicago,  Burlingt(m  &  Quincy 

nounced  policy  of  the  branch  is  to  "encourage  desirable  R.R.  and  Nashville,  Chattanooga  &  St.   Louis  R.R.)    is 

development  of  water   resources,  but  to   discourage  un-  the  extensive  use  of  silicon  steel  in  the  trusses.     In  steel 

economic  and  wasteful   projects,  to  insure  providing  at  with  0.30  to  0.35%  carbon,  the  silicon  averages  from  0.30 

each  site  for  future  development  of  maximum  available  to  0.40%.     This  metal  is  used  for  the  top  chords,  main 

power,  to  insure  that  units  on  a  river  system  have  a  place  posts,   main    diagonals,   and   end   panels   of   the   bottom 

in  a  comprehensive  plan,  to  secure  adequate  storage  works  chords.    All  other  rolled  structural  material  is  of  medium 

in  the  benefit  of  all  affected  developments,  to  prevent  steel.     The  eyebars  and  pins  are  of  nickel  steel.     The 

unnecessary  duplicate  expenditures  on  the  part  of  com-  accompanying  table  gives  the  main  characteristics  of  the 

peting  interests,  to  protect  the  consuming  and  investing  steel,  as  shown  by  tests  on  actual  specimens. 

])ublic  against  ill-advised  schemes  and  unsafe  structures  The  effect  of  the  silicon  in  the  steel  is  to  give  a  higher 

-and   to   prevent  evils   of   monopolistic   control   of  water  yield  point  and  ultimate  strength,  without  sacrificing  the 

resources  through  Government  supervision  and  by  period-  reduction  of  area  or  the  elongation  in  specimen  tests.    In 

ical  revision  of  rates,"  etc.  other  words,  an  increase  in  strength  is  obtained  without 

Complete  regulations  govern  the  grant  of  water  ])owers  the  metal  becoming  hard  and  brittle, 

to  private  parties;  detailed  data  and  designs  have  to  be  The  same  grades  of  steel  are  to  be  used  in  the  new 

submitted  with  each  application,  and  mere  priority  of  bridge   of  the   Chicago,   Burlington   &   Quincy   R.R.   at 

application   does   not   carry   any   rights.     In   making   a  Kansas  City,  Mo.     C.  H.  Cartlidge,  l^ridge  Engineer  of 

grant  the  Minister  of  the  Interior  fixes  the  time  within  this  railway,  is  engineer  for  both  the  bridges  mentioned, 

which  works  must  be  begun,  the  minimum  annual  ex-  Tlie  steel  is  being  supplied  by  the  American  Bridge  Co. 

TESTS  OF  SILICON  STEEL  AND  OTHER  STEEL  FOR  THE  OHIO  RIVER  BRIDGE  AT  METROPOLIS,  ILL. 

Elastic        intimate    Elonga-  Reduction  Manga-     Phos- 

Limit,       Strength,     tion  in    of  Area,  Carbon,      ncse,      phorus.    Sulphur.  Silicon,    Nickel, 

Grade  of                                    Size,         Length,      Lb.  per        Lb.  per        8  in.,  Per                                                  Per            Per           Per           Per            Per           Per 

Steel                Piece              In.              In.            Sq.In.         Sq.In.      Per  Cent.     Cent.  Fracture              Cent.       Cent.       Cent.       Cent.       Cent.       Cent. 

.SiUfon  steel ...  .    Plate                 42xli          43.5}           53,870           86,000          18.5  30.8          5  cup                           0.34         0.74         0.016       00.36       0320        . 

Silicon  steel...      Plate  42xli  4.35i  50,160  81,350  19.7  37.1  J  cup  0  31  0.68         0.016       0.031        0  3.50        

Silicon  steel....      Plate  42xlJ  608  47,4.50  86,780  18.5  40.2  5  cup  0  29         0.70         0.020       0  0,37       0  400        

Silicon  steel....      Plate               42xH          703             40,660           83,640          19.7  43  7          Angular                      0.30         0.65         0.016       0  034       0  3.50        . 

.Silicon  steel..  .  .      Angle            8x8xU          608            51,400          89,280          19.7  419         Silky,  i  cup                0  32         0.52         0  023       0  030       0  300 

,Silicon  steel Angle  8x8xU  595  48,000  82,640  16.6  317  0  35         0.57         0  024       0  (MO       0  274        

.Silicon  steel..  .  .      Angle  SxSxlJ  090  .50,720  84,220  19  2  46  3         Silky,  Ang.  0  35         0.52         0  029       0  040       0.300        

Medium  steel...     Plate  .33x  J  348  38,620  63,400         27.5  57.4         Cup  0  22         0.?5         0.014       0  028        

Medium  steel...     Plate  21x1}  110  38,000  62,390         26.7  52.0         {cup  0.25         0  54         0  014       0  (M7        

Medium  steel...     Angle  8x8xJ  390  38.100  60.600         28.5  ,54.0         Cup  0.20         0  59         0  020       0  026        

Nickel  steel*.  .  .      Eycbar           12xl|         4«i            37,000          92,r>40          13   1  40.2          100%,  sUkycup        0.34         0.60         0.016       0.026       0.060       3.27 

(in  18  ft.) 
*  Note.     Full  size  test  of  uickcl-stecl  eyebar;  elongation  in  18  ft. 
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M  AO/'.^/.s — Si.r  Ixn/s  of  hollow  rintjoriiil- 
concrete  dam  on  ijlacial  drift  fail,  aflcr  ronlinnvd 
leakaiie  through  foundalion.  Cih/  aiiUiorilirs  had 
made  no  effort  to  control  Irai-aijr  sincr  earhj  trench 
iiiliiff  had  been   temjiorarihi  cffecliir. 

'I'lic  hollow  iviiil'onrtl-foniTctc  daiii  of  (lie  City  of 
I'latlsl.iirj:.  N.  v.,  at  Wi-st  lirook  Ktwrvoir  No.  ;{  fiiilcd 
ill  iilioiil  !>  ii.in.  on  May  1.").  Tliis  a|i|iarciitly  was  due 
111  the  (lot  nut  ion  ol'  I'oiindations  njidiT  iJays  :\  (o  7 
altiT  scvi'ial  wei'ks'  loakage.  .Si.\  of  the  2^  hays,  or 
!H)  ft.  of  U'liLTtli,  were  torn  out  and  pieces  washed  a 
Miile  downstream. 

As  shown  in  Fig.  1,  and  as  des(rii)ed  in  detail  in 
h'lit/inccrin;/  Xetcs,  Jan.  20,  191G,  this  was  a  22-hay 
structure  completed  early  in  1!)1.5  and  creating  a  water- 
supply  reservoir  in  glacial  drift.  There  had  been  some 
trouble  in  making  the  reservoir  tight  from  the  (irst 
(although  the  reservoir  was  filled  in  the  spring  of  I'Jl.'J) 


i^ 


Cioes  Q)vit 


On  acidunl  nl'  Ibis  condiliijn  of  all'airs  no  one  knowH 
jii-l  what  iiappened  at  (he  linie  of  failure.  An  examina- 
tion of  Ibe  site  shows  that  the  serious  underflow  may 
li,M\e  (li\ei(iped  first  under  Bays  .'!  or  I  and  liu'ii  by  scour 
Miiclrr  ."i  and  (!  as  (Ik;  level  droppeil.  Apparently  (here 
was  flow  first  from  a  |iiiinl  in  front  of,  and  10  ft.  or 
UKJre  above,  Uay  ;i.  I'"ig.  ;i  shows  a  cra(e:--like  depres- 
sion e.\(ending  fnun  in  front  of  No.  1  buttress  along  the 
!)()0  ft.  level  for  aiiout  ','>  ft.  upstream  and  coming  back 
to  the  dam  in  front  of  Buttress  a.  This  area  covers  what 
WHS  the  west  slope  upstream.  About  10  ft.  below  the 
top  an  18-in.  sand  seam  is  to  be  .seen,  and  above  this 
are  (he  (ypical  line-silt  strata  described  in  J'JiKjineering 
j\^ews,  Jan.  20,  H)l().  Considerable  nuiterial  ha.s  fallen 
from  the  west  bank,  which  seems  to  have  been  left  more 
or  less  vertical  at  first. 

'j'liere  is  a  second  hole  extending  in  a  semicircle,  25  ft. 
in  diameter,  from  the  (oe  of  Buttress  5  to  J5uttres.s  8. 
This  is  10  to  15  ft.  deej)  and  extends  downstream  to  the 
heel   of  (be  dam.      The  cutoff  wall   is  .still    in   the  west 
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FIG.    1.      REINFORCKD-CONCRETE    DAM   AT    RESERVOIR    NO.    3,    PLATTSBURG,    N.    Y. 
Reprinted  from  "Engineering-  News,"  Jan.  20,  1916 


and  a  trench  6  ft.  to  22  ft.  deep,  3  ft.  wide  at  the  bottom 
and  .")  ft.  across  the  top  in  front  of  the  upstream  toe 
liad  been  filled  with  puddled  clay.  No  leaks  then  showed 
under  14  ft.  of  water — aJl  the  test  then  possible.  When 
the  reservoir  was  filled,  early  in  March  of  this  year,  there 
was  little  or  no  leakage,  but  as  frost  came  out  of  the 
ground  a  little  weepage  was  noted  in  Bay  8,  a  slight 
fiow  from  the  holes  in  Bay  4  and  some  traces  in  the 
bays  to  the  east.  The  weep  holes  in  Bay  8  are  reported 
to  have  been  plugged  by  some  city  official  a  few  weeks 
before  the  break. 

It  is  reported  that  there  was  no  person  in  charge  of 
this  dam  and  that  no  systematic  watch  or  measurement 
of  the  leakage  had  been  kept  since  Jan.  1,  191G,  when 
the  city  administration  that  built  the  dam  went  out  of 
office.  The  new  mayor  and  public-works  board,  decided 
that  a  city  engineer  was  expensive  and  unnecessary,  such 
engineering  work  as  was  done  being  paid  for  on  a  per 
diem  basis.  If  anyone  assumed  responsibility  for  the 
structure,  the  fact  is  not  now  known. 


bank  at  the  top,  and  the  clay  fill  placed  in  1915  largely 
remains  in  place  along  the  toe  from  Buttresses  8  to  18. 
Just  below  the  dam  in  the  brook  bed  is  a  deposit  of  gravel 
and  sand  8  ft.  deep,  30  ft.  wide  and  200  ft.  long. 

The  deck  appears  to  have  given  way  while  there  was 
still  considerable  water  in  the  reservoir  (the  storage 
capacity  was  72  million  gallons)  for  the  water  rose  some 
10  ft.  above  the  brook  bed  and  cut  a  path  50  to  80  ft. 
wide  along  the  thickly  wooded  banks  for  the  2  mi.  down 
to  Ee.?ervoir  No.  2.  The  brook  bed  now  looks  like  a 
small  river  in  dry  season.  Two  small  timber  bridges  a 
mile  below  the  dam  were  carried  away. 

A  large  amount  of  silt  and  vegetation  was  carried 
into  Eeservoir  No.  2.  The  caretaker  here  by  hard  work 
got  the  flashboards  off  the  spillways  of  this  and  No.  1 
dam.  Both  these  structures  are  of  earth  with  concrete 
core  walls;  there  was  little  damage  beyond  some  wash 
on  the  downstream  slope  of  No.  2.  The  flood  swept 
safely  over  No.  1  and  into  the  Saranac  Eiver  without 
further  damage. 
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Primary  n'sponsibility  appears  to  rest  on  tlie  existing 
city  officials  for  what  is  reported  to  be  an  absolute  neglect 
of  a  dam  known  to  be  leaking,  and  for  plugging  the 
lowest-level  weepholes.  But  some  measure  of  responsi- 
bility may  rest  on  the  previous  administration  for 
jjroceeding  in  such  a  delicate  task  as  building  a  reservoir 
in  glacial  drift  without  the  best  of  engineering  advice 
from  start  to  finish.     They  retained  a  consultini;  cimi- 


neer  for  a  siiort  period  but  did  not  accept  advice  a.- 
to  the  disadvantages  of  the  site  they  had  selected,  nor 
as  to  the  necessity  of  employing  a  contractor  and  in- 
sj^ector  especially  experienced  in  dam  building. 

The  illustrations,  showing  the  collapse  of  the  failoi 
section,  are  similar  to  the  views  of  the  Stoiiv 
Kiver  (him.  West  Virginia,  which  failed  in  January. 
11)11    (sec    /':iiiii,irrriii>i    \eirs,   Jan.   22,    1!)11,   p.   212') 


FIGS.  2  TO  7.      VIIOWS  OF  THE  PI.ATTSBURG  DAM  AFTER  FAILURE 

L' — Upstream  side  of  break  from  west  bank,  showing  15-ft.  hole  alonff  standing  portion  and  6-ft.  bank  of  material 
carried  from  west  bank  under  floor;  3 — Upstream  side  of  break  from  east,  sliowing  crater  in  west  bank;  4 — Stream 
bed  at  break,  from  upstream;  5 — From  500  ft.  below  dam,  showing  path  made  by  water;  condition  existing  for  one 
mile  below,  previously  thickly  wooded;  6 — Looking  east,  cutoff  wall  in  bank  at  right;  7 — Close  view  of  Bay  7,  showing 
deck  slab  still  up  and  "waste  pipe  intact. 
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May  be  Liimitedl  h>y  ILa^v 

.\n  iinnii(liii('iit  111  till'  KiviT  mikI  ll;irliiir  .\]i|in)]iiiiition 
iV\\\  ii(I<i|>t('(l  l)_v  llu'  Scnati'  just  Ih'Ioit  its  liiial  passa^^c 
of  tliat  act  limits  to  250.000  cii.rt.  prr  luin.  the  aniuimt 
of  watrr  tliat  may  l>i'  «lra\vn  from  Lako  Mi(lii;iaii  l)y 
tho  ('liifa;,^)  drainago  canals.  Tlic  anu'iKJim'iit  was  of- 
tVrt'd  hy  Senator  l^a  FolK-tto  of  Wisconsin,  R'])rcscntiii^' 
the  lake  interests  that  have  lonjj  ])rolesto(l  a<,'ainst  the 
heavy  draft  of  water  throiit^li  the  draiiiai,'e  canals  l)ecause 
of  its  olfect  upon  the  levels  of  tiie  (Jreat  Lakes.  In 
presenting  the  amendment  Senator  La  Folletie  read  a 
rejuirt  hy  Gen.  W.  M.  Hlack,  Cliief  of  Enjfineers,  dated 
May  13,  l!)l(i,  in  whicli  the  controversy  over  the  How 
throujih  the  Chicago  drainage  canal  was  reviewed. 

As  engineers  who  are  familiar  with  the  hisloiy  <il'  the 
Chicago  drainage  canal  are  aware,  that  wdik  was  luiilt 
without  any  authority  from  Congress  or  any  other  cU'- 
partment  of  the  Federal  Government  to  divert  water 
from  the  lakes,  and  Congress  lias  never  given  oilicial 
sanction  to  it.  On  the  completion  of  the  canal  in  18!)!) 
a  conditional  permit  was  granted  hy  the  Secretary  of 
War  limiting  the  flow  in  the  canal  to  5,000  cu.ft.  per  sec. 
On  complaint  of  the  navigation  interests  this  order  was 
modified  on  Dec.  5,  1901,  limiting  the  diversion  to 
4,167  cu.ft.  per  sec,  'or  250,000  cu.ft.  per  min.,  and 
this  is  now  the  legal  limit.  Eepeated  applications  from 
the  sanitary-district  authorities  to  increase  the  amount 
of  this  flow  have  been  refused.  In  1007  a])plication  to 
draw  an  additional  4,000  cu.ft.  per  sec.  through  the  Calu- 
met River  was  denied  hy  the  department.  Evidence  of 
intention  to  make  such  diversion,  notwithstanding  the 
department's  refusal,  led  to  suits  for  injunction  liy  the 
Attorney  General  of  the  United  States,  filed  in  March, 
1!)08,  and  in  October,  1913.  These  cases  are  awaiting 
decision  in  the  United  States  District  Court  for  the 
northern  district  of  Illinois. 

Notwithstanding  the  legal  limitation,  the  average  daily 
flow  through  the  Chicago  Eiver  into  the  drainage  canal 
has  been  in  excess  of  7,000  cu.ft.  per  sec.  since  1910, 
and  measurements  by  the  United  States  Lake  Survey 
indicate  a  flow  in  excess  of  8,000  cu.ft.  per  sec.  By  way 
of  comparison,  General  Black  stated  that  this  flow  is 
about  equal  to  the  low-water  flow  of  the  ^Mississippi  River 
at  St.  Paul  and  about  half  as  great  as  the  low-water  flow 
of  the  Mississippi  at  Keokuk.  General  Black  stated  that 
the  continuous  withdrawal  of  this  volume  of  water 
■will  result  in  the  permanent  lowering  of  the  surface  of 
Lakes  Michigan  and  Huron  by  5  in.  or  more  and  of 
Lake  Erie  by  nearly  the  same  amount.  The  still  greater 
diversion  of  10,000  cu.ft.  per  sec.  or  more  contemplated 
by  the  Illinois  authorities  will  lower  Lakes  Michigan 
and  Huron  by  6.9  in.;  Lake  Erie  by  5.4  in.;  and  Lake 
Ontario,  4.5  in.  These  figures  relate  to  mean  lake  level. 
A    much    greater    lowering    will    occur    at    low    water. 

Senator  La  FoUette  also  presented  a  letter  from  the 
Secretary   of   the    Milwaukee    Merchants   and    Manufac- 


turers Association  (hitcd  May  2(!,  1!)1(!,  stating  that  the 
lake-lcvi'l  records  kept  by  the  Government  engineers  show 
that  the  levels  of  the  lakes  have  already  been  reduced 
from  (i  to  10  in.,  involving  a  1o.sh  of  millions  of  dollars 
Id  the  navigation  interests.  The  letter  summarized  the 
position  of  the  lake  shi))i)ing  interests  as  follows: 

The  rU.MpoH.'il  of  how-irc  at  ChJcaKO  can  well  Vie  offocled  with 
tho  original  Ki'ant  of  water — iiaiiU'ly,  2.'JO,000  cu.ft.  per  inin. 
The  excess  Illegally  taken — S.IO.OOO  cu.ft.  i)er  min. — Ib  used 
to  create  water  power  at  l.,ockport,  HI.  The  Illinois  ship- 
canal  project,  under  which  the  slate  propo.ses  to  exi)end  %!>,- 
000,000  on  the  improvement  of  the  Illinois  Uiver  and  connect- 
ing channels  to  Chicago,  Is  fostered  more  largely  for  the  pur- 
pose of  Insuring-  the  continued  illegal  diversion  of  water,  or 
rather  to  secure  a  legal  sanction  of  the  same,  than  to  provide 
a  commercial  utility.  In  other  words,  the  real  purpose  behind 
tho  cry  of  sanitation  and  ship  canals  is  tlie  continued  steal 
of  a  colossal  flow  of  lake  w.ators  for  power  purposes.  We 
therefore  enter  a  most  earnest  protest  against  any  action  by 
the  Secretary  of  War  or  on  the  part  of  Congress  that  will 
s.-vnction  or  legalize  the  present  unwarranted  diversion  of  lake 
waters  into  the  Chicago  drainage  canal. 

The  bill  must  go  to  conference,  be  agreed  upon  by  both 
houses  and  .signed  by  the  President  Ijefore  becoming  law. 

SteoH  s^imd  Wood  Wsitt©2=  Msxniras 


The  water  mains  at  Butte,  Mont.,  are  under  specially 
trying  conditions,  owing  to  the  facts  that  the  ground 
l)eneath  the  city  is  honeycombed  with  mine  drifts  and 
tunnels  and  tliat  frequent  disturbance  and  settlement 
occur.  For  tliese  reasons  the  Butte  Water  Co.  uses  steel 
pipe,  as  settlement  of  the  surface  does  not  cause  the 
pipe  to  break,  and  leaky  joints  give  notice  before  the 
leak  becomes  serious.  The  officials  consider  that  with 
cast-iron  pipe  such  settlement  might  cause  serious  breaks 
and  result  in  great  damage. 

The  use  of  the  steel  pipe  has  been  attended  with  great 
.success,  and  some  of  it  has  been  in  the  ground  in  service 
since  1886.  The  original  cost,  cost  of  laying  and  cost  of 
repairs  are  said  to  be  much  less  than  for  cast-iron  pipe. 
The  life  of  the  steel  pipe  is  less  than  that  of  cast-iron 
pipe.  The  damage  from  electrolytic  action  also  is  be- 
lieved to  be  much  greater  than  with  the  latter,  although 
this  is  simply  a  theory  based  upon  the  fact  that  the  pipe 
is  much  thinner  and  the  electrolytic  action  would  natur- 
ally be  faster. 

The  steel  pipe  is  made  by  the  National  Tube  Co.  and 
has  National  coating  and  the  Matheson  joint,  which  has 
proved  very  successful  and  has  replaced  the  Conver.se 
joint  formerly  used.  It  is  found  to  take  less  lead,  to 
require  less  skill  in  setting  it  up,  and  to  keep  tight  if 
ordinary  care  is  taken.  During  the  past  three  years  there 
has  been  laid  about  5  mi.  of  20-  and  24-in.  steel  pipe  with 
these  joints,  and  there  was  only  one  leaky  joint  on  tho 
extension.  While  this  record  is  a  good  one,  it  is  duo 
partly  to  the  system  of  having  every  joint  carefully  in- 
spected by  an  expert  calker  before  it  is  covered. 

For  the  influent  pipe  lines,  continuous-stave  pipe  with 
steel  bands  has  given  great  satisfaction.  In  1892  about 
9  mi.  of  24-in.  redwood  pipe  was  built,  and  a  careful 
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inspection  of  tliis  line  in  IDl  1  siiowed  it  to  be  in  excel- 
lent condition.  The  cost  of  maintenance  has  been  nesj- 
li^nble.  Since  1892  over  40  mi.  of  continuous-stsive  pipe 
of  24-  and  2fi-in.  diameter  lias  been  laid  and  has  proved 
entirely  successful. 

From  the  experience  with  wood  pipe  a  rule  has  been 
adopted  of  never  putting  the  pipe  under  a  static  head  of 
less  than  50  ft.,  as  the  only  disintegration  discovered  in 
these  pipe  lines  is  where  the  pipe  is  set  very  close  to  the 
hydraulic  grade  and  the  pressure  is  not  sufficient  to  keep 
the  wood  thoroughly  saturated. 

The  foregoing  information  has  been  furnished  by 
Eugene  Carroll,  Vice-President  and  Manager  of  the 
Butte  Water  Co. 

'*: 

The  Army  Eeorganization  Bill  as  finally  enacted  author- 
izes the  President  to  make  an  investigation  to  determine 
the  best  process  "for  the  production  of  nitrates  and  other 
products  for  munitions  of  war  and  useful  in  the  manu- 
facture of  fertilizers  and  other  useful  products."  He  is 
further  authorized  to  select  a  water-power  site  or  other 
site  and  to  construct  a  plant  for  the  manufacture  of  such 
product.  The  products  of  the  plant  are  to  be  used  for 
military  and  naval  purposes  to  such  extent  as  the  Presi- 
dent may  deem  necessary,  and  any  surplus  may  be  sold 
under  such  regulations  as  he  may  prescribe.  The  bill  does 
not  specify  the  capacity  of  the  plant,  but  $20,000,000  is 
appropriated  for  its  construction  and  an  issue  of  Panama 
Canal  bonds  to  raise  the  money  is  authorized  in  case  suf- 
ficient funds  in  the  treasury  are  not  available.  A  provi- 
sion is  inserted  that  the  plant  must  be  operated  "solely  by 
the  government  and  not  in  conjunction  with  any  other 
industry  or  enterprise  carried  on  by  private  capital." 

In  view  of  the  widely  published  fact  that  one  of  the 
most  needed  measures  for  national  defense  is  the  provision 
of  a  supply  of  nitrates  which  will  be  available  for  use  at 
any  time  the  shipment  of  nitrates  from  Chili  is  inter- 
rupted, there  is  no  doulit  that  the  government  will  proceed 
promptly  with  the  construction  of  the  plant. 


JtlSilpftflimj 


The  initial  part  of  the  great  sewage-disposal  project 
which  the  City  of  Philadelphia  has  in  hand  is  made  pos- 
sible by  the  $3,200,000  of  bonds  just  authorized  by  popu- 
lar vote,  together  with  a  fund  of  $500,000  already  avail- 
able. The  disposition  of  the  two  sums  is  thus  outlined 
in  a  letter  to  Engineering  News  from  Chester  E.  Albright, 
Chief  Engineer  and  Surveyor,  Bureau  of  Surveys,  De- 
partment of  Public  Works  of  Philadelphia: 

With  the  $3,700,000  it  is  expected  that  land  wiU  be  pur- 
chased for  the  sites  of  the  southwest  and  northeast  sewage- 
treatment  works,  that  the  Frankford  Creek  high-level  inter- 
cepting sewer  will  be  constructed,  that  the  Frankford  low- 
level  intercepting  sewers  will  be  constructed  with  a  connec- 
tion to  the  upper  Delaware  intercepting  sewer,  that  a  pump- 
ing station  for  the  low-level  sewage  will  be  built  at  the  North- 
east works,  and  that  works  for  the  treatment  of  the  sewage 
collected  by  the  Frankford  Creek  intercepting  sewers  will  be 
constructed   at    the    northeast    site. 

This  is  in  practical  conformity  to  the  report  of  the  Bureau 
Issued   in   1915. 

Already  a  little  less  than  a  mile  of  S%-ft.  sewer  is  under 
contract,  and  it  is  expected  that  the  rest  of  the  Frankford 
Creek    high-level    intercepting    sewer    will    be    placed    under 


contract  very  shortly.  Survr-ys  are  being  made  and  contract 
drawings  will  be  prepared  foi-  the  low-level  sewers  as  rapidly 
as  possible,  and  we  look  forward  to  the  restoration  of  Frank- 
ford Creek  to  a  clean  condition  within  the  next  few  years. 

An  abstract  of  the  recommendations  made  in  a  rejxirt 
on  sewage  disposal  for  Philadelphia  by  George  S.  AVebster, 
then  Chief  of  tlie  Bureau  of  Surveys,  George  E.  Dates- 
man  and  W.  L.  Stevenson  appeared  in  Engineering  Neivs, 
May  27,  1915,  page  1051. 


A  ComniiHMion  on  AVatenvayH  and  Public  I.andn  will  be  ap- 
pointed by  Governor  McCall,  of  Massachusetts  to  succeed  the 
Directors  of  the  Port  of  Boston  and  also  the  Massachusetts 
Harbor  and  Land  Commission,  both  of  which  have  been  abol- 
ished by  recent  legislative  action. 

fhlcBKo  V€>ted  .'iCt.T.'iO.OOO  on  June  5  for  extending  its  mu- 
nicipal street-lighting  system.  There  will  be  a  generating 
station  at  the  municipal  garbage  incinerator  and  three  dis- 
tributed substations.  The  new  equipment  is  to  include  5,800 
arc   lamps  and    25,400   incandescent   units. 

Illumination  of  the  Statue  of  Liberty  in  New  York  Harbor 
is  provided  for  by  a  Senate  amendment  to  the  River  and 
Harbor  Bill.  By  this  amendment  the  government  is  author- 
ized to  accept  a  fund  of  $30,000,  to  be  raised  by  popular  sub- 
scription by  the  "New  York  World,"  for  the  construction  of  a 
plant  for  illuminating  the  statue.  The  government  is  lo 
maintain  and  operate  the  plant  after  its  completion. 

The  Klinilnatlon  of  Noise  from  New  York  City  transit  lines 
is  to  be  investigated  by  a  committee  ma<le  up  of  Public  Ser- 
vice Commissioners  Wm.  Hayward  and  Travis  H.  Whitney  and 
Clifton  W.  Wilder,  electrical  engineer  of  the  commission. 
The  committee  is  to  investigate  the  causes  of  noise  in  surface, 
elevated,  and  subway  cars  and  trains,  and  recommend  any 
changes  In  structure,  equipment,  and  methods  of  operation 
which  may  tend  to  decrease  noise. 

Bond.s  for  a  New  Wnter-Supply  for  Oklahoma  City,  Okla., 
to  the  amount  of  $1,500,000  were  authorized  on  May  20  by  a 
vote  of  3,452  to  l,59fi.  The  proceeds  will  be  used  to  develop 
surface  supply  by  storage  on  the  North  Canadian  River.  At 
the  same  election  $200,000  were  voted  for  sewerage  improve- 
ments. Three  or  four  months  of  preliminary  work  will  be 
necessary  before  the  water-supply  project  can  be  put  under 
construction.  Guy  V.  McClure  is  City  Engineer  of  Oklahoma 
City. 

The  Refuse  Destructor  at  Atlanta.  Ga.,  over  the  acceptance 
of  which  there  has  been  a  protracted  controversy,  apparently 
due  largely  if  not  wholly  to  a  change  in  administration  jurt 
after  the  contracts  were  signed,  was  taken  over  and  put  in 
operation  by  the  city  on  May  14,  in  accordance  with  the 
court  decree  issued  the  previous  day.  The  court  awarded  The 
Destructor  Co.,  New  York  City,  its  claims  in  full,  and  directed 
that  the  costs  of  the  suit  should  be  divided  equally  between 
the  city  and  the  company.  The  destructor  is  of  the  Heenan 
type. 

A  State  Highway  Commission  for  GeorKia  is  provided  for 
in  a  bill  to  be  introduced  in  the  legislature  when  it  meets 
this  month.  The  bill  provides  for  three  "commissioners-at- 
large,"  one  of  whom  shall  be  the  Dean  of  the  Engineering  it 
the  University  of  CJeorgia,  and  also  for  a  State  Highway  En- 
gineer at  a  salary  of  $6,000  a  year.  The  commission  would 
collect  the  motor  tax,  and  the  Penitentiary  Board  would  turn 
over  to  it  15%  of  the  convicts  of  the  State.  Opposition  to 
the  latter  provision  is  being  made  by  the  Georgia  Society  of 
Wardens,  Superintendents  and  County  Commissioners,  which 
has  prepared  a  bill  designed  to  leave  the  control  of  convicts 
in  the  hands  of  tlie  counties. 

The  -Vinska  Coal  Fields  were  opened  on  June  2  to  lease  by 
mine  operators.  It  is  ten  years  since  the  Alaska  coal  fields 
were  withdrawn  from  private  entry  and  development.  Sec- 
retary Lane  has  now  restored  about  33,370  acres  of  coal  lands 
in  the  Bering  River  district  and  about  13.920  acres  in  the 
Matanuska  district.  These  coal  lands  will  be  leased  in  tracts 
varying  from  200  to  1,300  acres  in  size;  the  leasing  units  of- 
fered number  79.  The  leases  are  to  be  for  a  period  of  50 
years  with  a  royalty  to  the  government  of  2c.  per  ton  for  the 
first  five  years,  5c.  for  the  next  20  years,  and  a  royalty  not  in 
excess  of  5%  of  the  selling  price  of  the  coal  for  the  re- 
maining 25  years.  Proposals  for  leases  are  invited  by  the 
government,  which  will  give  preference  to  those  who  will 
make  the  largest  investments  and  the  earliest  commercial  de- 
velopments. 

Water  niust  lie  Sujiplied  by  New  York  City  to  municipali- 
ties in  Westchester  County,  according  to  the  terms  of  the 
legislative  act  recently  signed  by  Governor  Whitman.  Under 
previous    legislation    the    consent    of    the    State    Conservation 
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CominlnHloii  woa  nereaiinry  befiirp  IIiIh  ouuIiI  bu  ilnnn.  The 
City  i>r  Npw  Yurk.  tho  Mvrohuntii  AHHurlHlliin  aiul  othrr  ui'kuii- 
liatltiiia  HirciiiKly  urK<'>l  lhi<  (iuvKtitor  tn  vt<(u  iIk'  IiHI,  but  h" 
■tntftl  ttiat  Ni-w  Yurk  Clly  biiil  thv  niiitlnr  wbully  within  ItN 
own  I'oiiti'ol  Hllict'  It  wiiH  iibli<  to  (Ix  the  wilier  riilK  to  bo 
charK«<l — ui>i>urt<titly  iiiciiiiIiik  Hint  tlip  riili'ii  to  bn  rlmrK'«l 
munlolpnlltloH  In  WeHtfhviilvr  County  uro  to  be  the  Kiiiiiu  im 
thoiiK  rliiiriit'il  by  luiil  In  New  York  IMty.  Tliu  (luvvrnur  uilib'il 
In  Ii'h  nii'niurunilUMi: 

If  It  INi'W  York  nty]  In  flniinrInK  thiM  ontorprlMo  upon  a 
proper  litiNliirnN  lntHlH.  II  U  Imluillnu  In  ItH  watiM  riilcH  iid"- 
quiili<  Inli'rcHt  ui\il  HliiklnK-fiiiiil  rliiii'Ki'H  lo  iih-i-I  tin-  InilrbU'il- 
lieiiM  liu'urri'il  In  tlu<  t>Mtal>llHliiiii'nt   of  th<>   NyHlcin. 

FIvr  Mlllluii  (tnr  lliinilrrd  'I'houMnntl  DiillnrK  for  Chli'iiKo 
brlilKi'H  V,  tiH  till'  niitin  Iteni  of  tin'  bonil  Ihhviv  iiuthorl/.i  ■! 
In  tli«  fb'itloM  liria  In  ChlciiKo  on  .liin<<  r>.  Tli<>  •■xtni- 
iilVc  pliuiN  of  till'  «>nKl»<'<'rH,  whii'h  thcxo  bomlH  arc  to  c-oviT. 
Ini'luilc  nini'  baMouIr  ImIiIkoh  ovim'  the  I'hIraKo  Itlvi'r.  In  th>' 
bUDlnoMH  illMlrlct.  at  a  i-ohI  of  $.1110.000  to  )ft00.000  each.  .S«<.'<-l< 
of  thi'HK  will  ri'|ilai't>  oxiMllnM:  lirlilKux,  momiu  of  which  .ire 
bniicuU'  npantt  anil  othrrH  contor-pliM'  HwInK  HpnnM.  ami  they 
will  I'llnilnatc  practically  all  the  center  plerM,  thuH  KlvInK  a 
cloar  rlviT  channel.  Two  of  the  brhlKeH  will  be  aililltlonnl 
croNlnKX  of  the  main  arm  of  the  rlvei-.  at  Kranklln  anil  La 
Salle  St.  These,  with  the  new  Michigan  Ave.  ilouble-ileik 
brlilKC  (to  be  built  uniler  other  aranKement»)  will  Kreatly  Im- 
prove the  communication  between  the  north  ami  Houth  dls- 
trlcts  anil  reiluce  the  present  conncsllon.  Itesliles  these  larffe 
brlilKcs  there  will  be  the  construction  anil  reconstruction  of  a 
number  of  smaller  structures.  The  new  brlilxe  project  Is 
under  the  direction  of  John   ICrlcson,  City   Knulneer. 

.\  72-In.  KrfleetlnK  Tcleneopi",  the  larKCst  yet  complet.-d, 
has  Ju.st  been  tlnished  by  the  AVaincr  &  Swasey  Co.,  of  Cleve- 
land, for  the  Dominion  Astronomii  al  i  )liHervntory,  Victoria, 
Canada.  This  telescoi)e  Is  of  equatorial-mountinK  type,  suji- 
ported  at  north  and  south  ends  by  bearings  In  a  direction 
parallel  to  the  earth's  axis.  The  declination  axis  to  which  the 
tube  Is  attached,  at  90'.  passes  rectangularly  through  the 
central  cubical  portion  of  the  polar  axis.  The  instrument 
welKhs  55  tons  and  will  rest  on  concrete  piers.  A  preci- 
sion driving  clock  moves  the  telescope  in  right  ascension, 
through  an  accurately  cut  worm  wheel  9  ft.  in  diameter  on 
the  polar  axis.  The  telescope  is  moved  from  one  position  to 
another  and  is  set  and  guided  by  seven  electric  motors.  The 
72-ln.  mirror  and  optical  accessories  were  made  by  the  J.  A. 
Brashear  Co.,  of  Pittsburgh.  The  revolving  dome,  made  by 
Warner  &  Swasey  Co.,  is  66  ft.  in  diameter  and  weighs  120 
tons.  It  has  a  double  shutter  with  an  opening  15  ft.  wide. 
All  movements,  includii.ig  revolution,  operation  of  shutter 
and  wind  shield,  and  control  of  observing  bridge  are  con- 
trolled  by   electric   motor. 

Subn:;}'  Ventilation  throuKh  Sidenalk  GratlnK.H  on  the 
Broadway  line  in  New  York  City  has  been  investigated  by 
Public  Service  Commissioner  Henry  \V.  Hodge.  Nearly  a  year 
ago.  on  account  of  the  protest  of  a  large  number  of  property 
owners  against  the  placing  of  ventilating  gratings  in  the 
sidewalks,  the  Public  Service  Commission  referred  the  matter 
to  a  board  of  engineers  for  investigation.  The  report  of  that 
board  was  abstracted  in  "Engineering  News"  of  Mar.  IG.  p. 
531.  It  was  to  the  effect  that  the  ventilation  through  side- 
walk gratings  was  on  the  whole  the  least  objectionable  of  any 
practicable  plan  of  ventilation.  Piotests  were  made  to  the 
commission  against  the  adoption  of  this  report,  and  the 
matter  was  referred  to  Commissioner  Hodge  for  investigation. 
The  Commisioner  has  recommended  the  elimination  of  side- 
walk gratings  between  29th  and  35th  St..  and  between  39th 
and  46th  St.  Between  35th  and  39th  St.  it  was  found  im- 
practicable to  eliminate  the  gratings  because  of  the  long 
distance  to  the  nearest  ventilating  chambers  and  the  difficult.v 
in  effectually  forcing  air  over  such  long  distances.  Where 
the  gratings  are  to  be  eliminated  from  the  sidewalks,  they 
are  to  be  placed  in  parks  and  other  open  spaces  along  the 
roadway.  It  should  be  noted  that  this  decision  relates  to 
points  where  the  subway  work  is  not  yet  completed  and  a 
change  in  the  ventilating  system  is  possible.  Commissioner 
Hodge  did  not  favor  any  changes  in  portions  of  the  subway 
where  the  ventilating  system  is  already  completed. 


H.  L.  Hudson  has  resigned  as  Assistant  City  Engineer  of 
Laporte,  Mich.,  to  engage  in  construction  work  in  Indian- 
apolis. 

John  E.  George,  of  Baltimore,  Md.,  has  been  appointed 
Assistant  to  Chairman  Zouck,  of  the  Maryland  State  Roads 
Commission. 


.\|paiin<lrr  I',  (rnrxt  Amhoc.  M.  Am.  Koc.  C  K.,  of  New  York 
Clly  hiiH  been  appointed  IteHldent  ICnulneer  on  Dock  Work  In 
Hultlmoru,    Mil.,    of   the   Cleveland    I)ock    EnKlnoorlnK   Co. 

It.  ('.  Ilrunn  hoH  been  appointed  HnKlneer  of  Maintenance 
of  the  Kan  I'eiiro,  I.iOh  AnKeleH  &  Salt  Lake  U.It.,  a  newly 
I'.eateil    poHltlon.      HiH   lieadquarterH   will    be    In   l^os  AnKelon. 

iir*>ritv  J.  Yuunic.  M.  Am.  Inst.  M.  K.,  now  I'rofeHHOr  of 
.MlnhiK  lOtiKlneerlnK  In  the  UnlvcrHlty  of  .MInneHota,  hao  been 
appointed  l*rofe«Mor  of  MelallurKy  In  the  (Colorado  .Suhool  of 
Ml  new. 

\nll «.  Douulierly,    AHHiHi.int     I'rofeHHOi'    of    Civil    IOukI- 

r ihiK    III    till  I'liivi'i  Hlt.\    III'  'I'eiiiK-HHi'i'   haH   been   aiipolnled   to 

.siiiii  I'd     I'rof.  Wllliaiu    Waller    CaiMon    as    I'lofeHHor    of    <,'lvll 
i:.  klneerlllK. 

.1.  v..  lOilniM.  of  Cincinnati.  Ohio,  has  been  appointed  Tem- 
porary .Superintendent  of  the  Clevelanil  Kill  ration  Plant,  wIlU 
I.  Halary  of  $;)00  a  month.  Mr.  Kllms  will  divide  his  time 
eiiiially  between   the  (Mevelanil  and  Cincinnati  plants. 

E'lUvnr  K,  Calvin,  Vlce-F'resldent  and  (Jeneral  M;uiager  of 
I  he  Oregon  Short  Line  it.K.  and  FlrHt  Vice-President  of  tho 
San  I'edro,  UoH  AliKeles  &  .Salt  Lake  Il.K.,  has  been  elected 
rresiilcnt  of  the   I'nion  Pacific  .System,  to  succeed  A.  U.  Mohler. 

4;uMlnv  .1.  Iiei|unr)lt,  Assoc.  M.  Am.  Soc.  C.  E.,  Division  En- 
KJiieer,  .Sewage  Disposal  Plant,  Baltimore  Sewerage  Commis- 
sion, has  resigned  to  become  associated  with  the  Hrin  of  Nor- 
ton, Bird  and  Whitman,  Engineers,  of  Chicago  and  lialtlmorn. 
Ills  lieadiiuartcrs  will  bo  at  1320  Munsey  Building,  Baltimore. 
.Mil. 

.\.  I'.  Soutlier:i  lias  resigned  as  County  .Surveyor  and  High- 
way Engineer  of  Cole  County,  Mo.  It  Is  stated  that  he  will 
be  appointed  circuit  judge  to  fill  an  unexpired  term  (until 
the  November  election)  caused  by  the  death  of  Judge  Frank  O. 
.lohnson. 

ICdtvard  M.  Stayton,  M.  Am.  Soc.  C.  E.,  has  been  appointed 
County  Surveyor  and  Highway  Engineer  of  Cole  County,  Mo. 
M;'.  Stayton  studied  civil  engineering  in  the  Missouri  State 
I'niversity,  and  has  had  experience  as  Assistant  City  Engi- 
neer of  Independence,  Mo.,  as  well  as  in  railway  work  In 
Spanish    Honduras    and    in    the    vicinity    of   Kansas    City. 

CharleM  01.  Tliornburg;  has  resigned  as  Assistant  Engineer 
in  the  Bureau  of  Water,  City  of  Philadelphia,  to  accept  tho 
position  of  Resident  Engineer  at  Port  Henry,  N.  Y.,  for  Frank 
C.  Roberts  &  Co.  on  the  construction  of  an  ore  dock  for  the 
Lake  Champlain  &  Moriah  Railroad  Co.  Mr.  Thornburg  gradu- 
ated from  Lehigh  University  in  1909.  For  the  past  year  he  has 
had  charge  of  construction  of  the  sedimentation  basin  at  the 
Torresdale   Filters,   Philadelphia. 

Frederick  Clounton  Moore,  M.  Am.  Soc.  M.  E.,  has  estab- 
lished an  office  at  710  Engineers  Building,  Cleveland,  Ohio, 
.".s  Consulting  and  Executive  Engineer.  He  will  act  as  con- 
sultant to  owners  and  executives  in  all  matters  pertaining 
to  factory  or  foundry  operation,  organization,  production, 
equipment  and  accounting  and  costs,  and  will  make  special 
investigations,  and  reports  on  new  manufacturing  projects 
ar.d  on  the  financial,  commercial  and  physical  condition  of 
established  concerns.  He  will  also  give  special  attention  to 
industrial  and  engineering  problems. 

JaineH  Flack  Xorris,  who  was  recently  appointed  one  of  th3 
five  Ttnnesee  members  of  the  Naval  Consulting  Board,  has 
tendered  his  resignation  as  Professor  of  Chemistry  in  Vander- 
bilt  University  and  will  go  to  the  Massachusetts  Institute  of 
Technology  to  take  charge  of  research  work  and  graduate 
courses  in  chemical  engineering.  Dr.  Norris  is  a  graduate  of 
Johns  Hopkins  University.  He  became  connected  with  tho 
Massachusetts  Institute  of  Technology  after  his  graduation 
in  1893,  rising  to  the  position  of  Assistant  Professor  of  Organic 
Chemistry.  He  was  formerly  President  of  the  Northeastern 
Section  of  the  American  Chemical  Society,  and  is  the  author  of 
"Principles   of  Organic   Chemistry"   and   other   treatises. 

^VIIIianl  AValier  CarMon,  M.  Am.  Soc.  C.  E.,  has  resigned  as 
Professor  of  Civil  Engineering  in  the  University  of  Ten- 
nessee on  account  of  advancing  years  and  has  been  made  pro- 
fessor emeritus  by  the  Board  of  Trustees.  Professor  Carson 
is  one  of  the  oldest  professors  of  engineering  in  point  of 
service  in  the  country.  He  was  born  in  Adams  County,  Miss., 
in  1845.  He  was  a  member  of  the  Confederate  Army  and  rose 
from  private  to  sergeant-major.  He  obtained  his  engineering 
degree  at  Washington  College  (now  Washington  and  Lee 
University)  in  1860,  and  from  1877  to  1883  was  instructor  in 
mathematics  at  Davidson.  College.  He  became  a  member  of 
the  faculty  of  the  University  of  Tennessee  in  1885.  Professor 
Carson  is  also  a  member  of  the  Engineering  Association  of  the 
South  and  the  Society  for  the  Promotion  of  Engineering  Edu- 
cation. 
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John  r.  Ryan,  a  civil  engineei',  of  Uochestor.  N.  Y.,  died 
on  May  23,  at  66  years  of  age.  Mr.  Ryan  had  been  promt- 
nently  known  in  Rochester  for  many  years. 

KlMwoocI  UsInKcr,  member  of  the  Gloucester  County,  New 
Jersey,  Board  of  F'reehoTder.s,  a  prominent  road  and  brids^e 
builder  died  on  May  31,  at  68  years  of  a«c.  Mr.  Usinser  was 
also  a  member  of  the  Delaware  River  Bridge  and  Tunnel  Com- 
mission. 

FranciN  Howland  Porter,  Manager  of  the  Fire  Underwrit- 
ers' Insi)ection  Bureau,  of  San  Francisco,  Calif.,  died  on  May 
19.  He  was  born  in  Boston,  Mass.,  and  went  to  Californi.a 
in  1882.  In  1SS4  he  entered  the  employ  of  the  Pacific  Insur- 
ance Union  of  San  Francisco  as  a  fire-insurance  surveyor, 
and  in  1885,  when  the  Bureau  named  "Inspection  Bureau  of 
the  Underwriters'  Fire  Patrol"  was  formed,  he  was  appointed 
Chief  Inspector.  A  few  years  later  the  bureau  changed  its 
name   to  Fire  Underwriters'   Inspection   Bureau. 

Edward  Ru.s!<ell,  one  of  the  best  known  granite  men  in  the 
United  States,  died  at  his  home  in  Gloucester,  Mass.,  on  June 
3.  Mr.  Russell  had  been  identified  with  some  of  the  largest 
construction  enterprises  in  this  country.  He  quarried  and 
successfully  transported  to  sea  on  a  lighter  specially  con- 
structed for  the  purpose,  what  is  claimed  to  be  the  longest 
single  piece  of  granite  on  record,  used  in  the  construction  ol 
the  main  arch  of  the  Cathedral  of  St.  John  the  Divine,  in 
New   York   City.      He   was  S3   years   old, 

Charle.s  Sooysniifh,  M.  Am.  Soc.  C.  E.,  Consulting  Engineer, 
died  at  his  home  in  New  York  City,  on  June  1,  at  60  years  of 
age.  He  was  born  in  Buffalo  and  was  the  son  of  the  late 
Gen.   William    Sooy   Smith,    of  Chicago.      He   received   his   civil 

engineering  degree 
from  Rensselaer  Poly- 
technic Institute  and 
spent  two  years  in 
study  abroad,  part  of 
the  time  attending  the 
Polyt  echnicum  at 
Dresden.  In  1S79  he 
was  appointed  Assist- 
ant Superintendent  of 
the  Department  of 
Track,  Bridges  and 
Buildings  of  the  Atch- 
ison, Topeka  &  Santa 
Fe  R.R.  He  left  that 
position  two  years 
later  to  join  his 
father  in  the  firm  of 
Wm.  Sooy  Smith  & 
Son.  engineers  and 
contractors.  In  18S7 
he  organized  and  be- 
came president  of  the 
firm  of  Sooysmith  & 
Co.,  contracting  engi- 
neers, and  during  the 
next  ten  years  constructed  many  important  railway  bridges  in 
the  South  and  West.  He  was  also  chief  engineer  in  the  con- 
struction of  Central  Bridge  over  the  Harlem  River  at  New  York 
City.  Mr.  Sooysmith  introduced  the  pneumatic-caisson  method 
for  sinking  the  foundations  of  high  buildings.  In  New  York 
City  his  company  erected  the  following  buildings:  Manhat- 
tan Life,  the  American  Surety,  Empire  and  Washington  I^ife 
buildings.  He  also  introduced  into  this  country  the  freezing 
method  for  making  excavations  and  greatly  improved  and 
developed  it,  and  perfected  plans  for  the  application  of  the 
process  to  the  construction  of  subaqueous  tunnels.  Since 
1808  he  had  occupied  offices  at  71  Broadway,  New  York  City. 

Thomas  McNeil,  Sr..  President  of  the  James  McNeil  &  Bro. 
Co.,  died  on  May  28,  in  his  76th  year.  He  was  born  in 
Rutherglen,  Scotland,  and  came  to  America  when  eight  years 
old,  settling  with  his  parents  in  Canada,  where  he  remained 
until  1860,  when  he  went  to  New  York  City.  During  the 
Civil  War  Mr.  McNeil  was  employed  in  the  United  States 
Navy  Yard  at  St.  Helena  Islands,  looking  after  transport 
vessels.  In  1865  he  located  in  Pittsburgh,  and  with  his 
brother  James  started  in  the  boiler  business,  which  business 
was  incorporated  in  1900  under  the  present  name  of  James 
McNeil  &  Bro.  Co.  Mr.  McNeil  was  granted  several  patents  in 
connection  with  his  business  and  was  one  of  the  first  manu- 
facturers to  advocate  and  develop  riveted  steel  pipes  for 
large-diameter  conduits.  He  was  considered  an  authority  in 
steel-plate    construction    work. 
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SOCIETY  OF  AUTOMOBILE  ENGINEERS. 

June    12-16.      Summer   meeting    (cruise   on    Lake    Huron    and 
Georgian   Bay).     Secy.,  Coker  F.  Clarkson,  29  W.   39th  St., 
New    York   City. 
MASTER  CAR  BUILDERS'   AS.SOCIATION. 

June    14-16.      Annual    meeting.    Atlantic    City,    N.    J.      Secy.. 
Jos.   W.   Taylor.   Karpen   Bldg.,   Chicago. 
AMERICAN   INSTITUTE   OP   CHEMICAL   ENGINEERS. 

June  14-17.     Eighth  semiannual  meeting.     Cleveland.     Secy., 
I.  C.  Olsen,  Cooper  Union,  New  York  City. 
RAILWAY   SUPPLY   MANUFACTURERS'    ASSOCIATION. 

June   14-21.     Convention   in  Atlantic  City.     Secy.,  J.   D.   Con- 
way,   2136    Oliver    Bldg.,    Pittsburgh. 
SOCIETY     OF     RAILWAY     CLUB     SECRETARIES. 

June   16-17.     Annual   meeting  in   Atlantic  City.     Secy.,  H.   D. 
Vought,   9.1    Lilierty   St.,   New    York   City. 
AMERICAN  RAILWAY  M.VSTER  MECH.\NICS  ASSOCIATION. 
June    19-21.       Annual    meeting,    .Vtlantie    City,    N.    J.       Secy.. 
Jos.  \V.  Taylor,  Karjjen   Bldg.,  Chicago. 
SOCIETY    FOR    THE   PROMOTION   OP    ENGINEERING    EDU- 
CATION 
June    19-22.      Annual   meeting   in   Charlottesville,   Va.      Secy., 
F.   L.   Bishop,   University   of  Pittsburgh,   Pittsburgh. 
TRI-STATE    WATER    AND    LIGHT    ASSOCIATION    OF    THE 
CAROLINAS    AND    GEORGIA. 
June  21-23.     Annual  convention  at  Isle  of  Pines,  S.  C.     Secy., 
W.   F.  Stieglitz,  Columbia.  S.  C. 
AMERICAN   SOCIETY   OF  CIVIL   ENGINEERS. 

June   27-30.     Annual   meeting   in    Pittsburgh.     Secy.,   Charles 
Warren  Hunt,   220   West   57th   St.,   New   York   City. 
AMERICAN  SOCIETY   FOR  TESTING   MATERIALS. 

June     27-30.       Annual     meeting     in     .\tlantic     City.        Secy., 
Edgar  Marburg.  University  of  Pennsylvania,  Philadelphia, 
Penn. 
The  American   Public  Health   AN.sociation    will   hold   its   an- 
nual  meeting    in    Cincinnati    Oct.    24    to    27.      The    secretary   is 
Prof.    Selskar   M.    Gunn,    Boston. 

The  .Vnierican  Society  of  Municipal  Improvements  will  hold 
its  1916  convention  Oct.  9  to  13.  in  Newark,  at  the  Robert 
Treat  Hotel.  The  secretary  is  Charles  Carroll  Brown,  Indi- 
anapoli.s,    Ind. 

The  Southwestern  Concrete  .\s.sociation  was  organized  at 
a  meeting  held  in  Kansas  City,  Mo.,  on  May  26.  The  pur- 
pose of  the  association  is  "for  discussing  the  various  ques- 
tions arising  from  time  to  time  in  the  uses  of  concrete,  an! 
to  exchange  views  as  to  the  best  methods  to  extend  and  de- 
velop its  use."  The  officers  are  as  follows:  President,  G.  B. 
Appo,  publisher  of  "Portland  Cement";  1st  vice-president, 
Martin  Carroll,  general  contractor;  2nd  vice-president,  W.  F. 
Fague,  with  Sunflower  Portland  Cement  Co.;  secretary,  H.  H. 
Peters,  manager  "Western  Contractor";  treasurer,  Chas.  \. 
Stevenson;   all  of  Kansas   City,    Mo. 

The  Colorado  As.«(ociation  of  members  of  the  American  So- 
ciety of  Civil  Engineers  will  hold  its  annual  meeting  anl 
77th  regular  meeting,  in  Denver,  on  .Tune  10.  An  informal 
dinner  will  precede  the  meeting  and  at  the  latter  the  princip;il 
speaker  will  be  J.  C.  Lippincott.  Consulting  Engineer  of  the  Los 
Angeles  Aqueduct  Bureau,  whose  subject  will  be  "The  Con- 
struction and  Operation  of  the  Aqueduct."  The  Los  Angeles 
Aqueduct  though  primarily  a  water-works  system  provides 
for  the  irrigation  of  135,000  acres  of  land  and  for  the  develop- 
ment of  a  maximum  of  120,000  hp.  The  regular  meetings  of 
the  association  will  be  omitted  during  July  and  August,  but 
the  usual  Wednesday  luncheons  will  be  continued.  The  sec- 
retary   is   L.    R.    Hinman,    1400   W.    Colfax    .A.ve.,    Denver,    Colo. 


Tetracliloride  Fire  FxtinKuisiier 

A  type  of  carbon-letrachloride  hand  fire  extinguisher  is 
being  put  out  by  the  H.  W.  Johns-Manville  Co.,  of  New  York 
City,  combining  the  advantages  of  pump  and  compressed-.air 
tank  units.  There  is,  as  a  part  of  the  extinguisher,  a  hand 
pump  by  which  the  air  pressure  on  the  liquid  can  be  secured; 
then  a  nozzle  valve  is  used  to  control  the  stream.  It  is 
claimed  that  this  combination  has  been  found  of  advantage  in 
restricted  spaces  where  there  is  not  room  for  working  the 
pump   close  up   to   the  blaze. 

*     •     » 
New   Turho   Blower 

A  new  turbo  blower  of  capacity  ranging  from  3,000  to 
35,000  cu.ft.  of  free  air  per  min.,  at  2V2  lb.  pressure,  has 
been  added  to  the  line  of  the  IngersoU-Rand  Co.,  of  New  Y'ork 
City.  It  is  of  the  single-stage,  double-flow  type  and  can  be 
furnished  with  electric  motor,   steam   turbine,   or   waterwheel. 

The  blower  unit  is  of  the  four-bearing  construction  feat- 
ured  in   all   turbo  machines  of  this  make.      The  impeller   If   of 
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the  IncloHMl  ilciulili'-llow  (ypo,  the  whuiO  hulriK  inachlncMl  from 
i  aolltl  Mtot'l  fdi-KliiK.  ViincH  niitl  ciiV€Th  lire  of  pii'MHcil  hIim-1. 
The  bliiwor  la  partlculitrly  lulnptod  to  auch  aervlcuH  iiti 
foundry-oupolii  MnwlnK.  iitunilzliiK  oil  for  oil  burnora,  aup- 
plylnK  liliiHt  to  hcatlriK  unil  iiiiiK^iilInK  furnnocH.  blowlDK  air 
for  wntt'r-K<ia  K^norutui-a,  and  for  pnoiiiuatk'  ronvoylriK  nnil 
ventllatluK' 

IiiKt'iMoll-nunil  nlHo  bullilH  inuUI-HtaKO  t'cntrlfUKiil  blowoiB 
of  ciMMU-ltU'H  ranKln>,'  fri>iii  S.IMIO  to  CO. (UK)  cii  fl.  of  prcHHurn  . 
up   to  30  lb.,   anU   tuibo  i-oinprrasors   up   to   100-lb.   prcNMure. 

Sflf-rro|ifllril    Iliiiii|>   Cnr 

A  motor-drlvt'ii  iluuip  i-ur  that  can  bo  handled  by  ono  man 
Is  now  nianufaftured  by  the  OriMiHtcln-Arlhur  Koppid  di.,  of 
Columbus,  Ohio.  Tho  car.  whk-h  In  the  ixrompnny iuk  view  In 
shown  dlsc'hni'KlnK  Its  load,  has  the  followluK  Ulnii-nslono:     !• 


MOTOR    DUMP    CAR    DISCHARGING    LOAD 

ft.  S  in.  by  5  ft.  10  in.  in  plan  by  4  ft.  8  in.  high.  The  ca- 
pacity is  54  cu.ft.  The  car  is  built  for  any  gage  from  3C-in. 
to  standard,  and  is  equipped  with  motors  for  either  alternat- 
ing or  direct  current. 

Antl-SeepinK  Roof  uiitl   Floor   Drniii 

A  new  type  of  roof  and  floor  drain  head,  preventing  leak- 
age from  around  a  strainer  head  down  along  the  drain  pipo, 
has  been  evolved  by  the  Josam  Manufacturing  Co.,  of  St. 
Louis,    Mo.,    the    important    feature    being    shown    in    the    ao- 


(•onipiinvlnR  view.  ThU  Ih  a  wlrlc  cup  ManK<-  to  be  burled  In 
till'  loof  or  lloor  coMMtructlon,  catclilnk'  all  MCOpaKe  which 
mil  \  oiciir  lielwccn  tho  Htralncr  box  and  tho  roof  or  lloor  Hur- 
fari'.  .Small  drain  holes  load  from  the  cup  Into  the  drain. 
ViiiiouH  foiiiiH  of  thiK  "Double  Drainage  Drain"  (Its  trade 
iwiiiii')  arc  niado  In  cast  Iron  and  briiHH  for  wood  and  con- 
ciilc  idofH,  tile  lloorH,  etc.  Some  have  vailoUHly  combined 
trapH  and  back-water  valvcH,  Mwing  JolntH.  adJUHtable  straln- 
crH.  screw  or  Holl-plpo  onds,  Hlnxlr  and  double  sodlinent  cups 
(for  catching  tar,  Kiavol.  etc..  on  compoHlllon  roofs),  non- 
tllllng  KiatlnKH.  clampH  for  load  llaHhIng  uiidir  tllo  floors,  etc. 
Thc.Mu  drains  have  recently  boon  uwod  In  public  schools,  hotels, 
bo.MpltalH.  warehouses,  etc..  and  arc  accepted  for  use  under  thj 
"uniriirm  plumblnK  speclllcatlonH  of  th<!  U.  S.  Treasury,  War 
and  Navy  Departments."  The  prices  range  from  $0.,')0  for  u  i- 
lii.  Hlmplc  drain  head  to  $12  for  a  2-ln.  trapped  box,  $24  for  a 
ti.-ipped  box  with  ball  valve,  and  $28  for  an  8-ln.  roof  dral-) 
with    removable   Hedliiient    cup. 


Server-* 'Ion  iilnK     Miioliiiio 

The  Kuhlman  sewor-cleaniiig  machine,  shown  herewith, 
u.-Jcs  an  cxpan.slon  bucket  fitted  with  cutting  Jaws  and  oper- 
ated by  two  %-in.  cables  300  ft.  long.  The  bucket  can  be 
drawn  through  from  one  manhole  to  another,  or  it  can  be 
drawn  in  until  it  Is  filled  and  then  witlidrawn.  In  the 
latter  case,  when  Its  motion  is  reversed  the  cutting  Jaws 
close  up  and  prevent  the  contents  of  the  bucket  from  falling 
out.  Each  cable  Is  operated  by  a  hand-power  drum  mounted 
on  a  wheeled  truck,  having  a  gallows  frame  at  the  front 
end,  with  an  arm  to  ijroject  over  the  manhole  opening  and 
handle  tho  bucket  in  dumping.  A  special  feature  is  a  hinged 
Jack  arm  placed  at  the  bottom  of  the  manhole  to  guide  the 
bucket  and  cables  and  prevent  them  froi»  .itriklng  and  In- 
juring the  mouth  of  the  sewer.     This  arm  Is  pivoted  to  a  brace 
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.TOSAJI    PROTECTED    ROOF    DRAINS 


KUHLMAN  SEWER-CLEANING  MACHINE 

across  the  manhole  and  carries  a  guide  i)ulley  for  the  cable. 
Normally  it  hangs  over,  the  mouth  of  the  sewer  pipe,  but  as 
the  bucket  is  pulled  out  it  engages  the  arm,  which  swings  to 
a  horizontal  position  and  so  carries  the  bucket  out  to  the 
center  of  the  manhole.  In  lowering  the  bucket,  the  arm 
keeps  it  clear  of  the  sides  until  the  bottom  is  reached  and 
then  swings  it  into  the  sewer  opening.  The  device  is  the  in- 
vention of  John  F.  Kuhlman,  Commisioner  of  Public  Works  at 
Hammond,  Ind.  It  is  manufactured  by  the  Champion  Potato 
Machinery   Co..    Hammond,    Ind.,   and   sells   for   $.300,   complete. 
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SYNOPSIS — i'ower  /(ojtse  and  l,(H)U-ft.  concrete 
dam  huilt  upon  the  deep  sand  bed  of  the  Wisconsin 
River.  Sand  confined  between  lines  of  steel  sheet- 
ing and  covered  ivith  loose  rock.  Wood  piles  driven 
within  the  inclosure.  Special  protection  against 
wash  at  downstream  side  of  dam.  Electric  indus- 
trial railway,  with  remote  control  of  movements  of 
the  cars  used  for  handling  material.  Construction 
plant  and  metliods  arc  described. 

The  li3'dro-electric  plant  of  the  Wisconsin  Eiver  Power 
Co.,  at  Prairie  dii  Sac,  Wis.,  has  the  two  specially  inter- 
esting features  of  being  built  upon  a  deep  sand  foundation 
and  having  the  crest  of  its  dam  formed  b}^  a  series  of  large 
Tainter  gates.  The  work  comprises  a  power  house  329x 
145  ft.  at  the  west  side  of  the  river  channel,  a  hollow 
concrete  dam  1,000  ft.  long  and  an  earth  embankment 


house  is  built  close  against  it,  but  low  ground  on  the  east 
side  necessitated  the  construction  of  the  earth  embank- 
ment. 

The  power  house  is  of  reinforced  concrete,  supported 
on  round  piles  spaced  4.5  ft.  c.  to  c.  The  entire  area, 
329x145  ft.,  is  inclosed  with  steel  sheetpiling,  which  is 
50  ft.  long  in  the  upper  line,  15  ft.  in  the  lower  line  and 
40  ft.  in  the  line  between  the  power  house  and  lock.  An 
intermediate  line  of  15-ft.  sheeting  was  driven  about  50 
ft.  below  the  upper  line. 

The  draft  tubes  are  of  special  design,  each  unit  having 
two  separate  draft  tubes  extending  to  within  25  ft.  of 
the  downstream  face  of  the  power  house.  At  this  point 
they  are  joined  and  continued  as  one  opening.  The  draft 
tubes  were  molded  in  the  concrete,  and  steel  forms  were 
iised  to  produce  the  desired  surface.  As  a  considerable 
portion  of  the  concrete  surrounding  the  draft  tubes  was 
placed   during  winter  weather,  the  steel   forms  afforded 


I'OWER   HOUSE,   LOCK  AND   DAM   AT   PRAIRIE   DU  SAC,  WIS. 


extending  1,700  ft.  beyond  the  east  end  of  tlie  dam.  Be- 
tween the  power  house  and  the  dam  are  a  log  chute  and  a 
navigation  lock  35x170  ft.     Fig.  2  is  a  general  plan. 

The  bed  of  the  Wisconsin  Eiver  at  this  point  is  a  deep 
stratum  of  sand,  changing  to  heavy  gravel  and  boulders 
on  each  side  of  the  channel.  Borings  made  to  depths  of 
over  50  ft.  failed  to  show  any  indications  of  rock  or  hard 
material.    The  west  bank  is  liigli  and  steep,  and  tlio  power 


an  excellent  opportunity  to  build  fires  inside  and  keep  the 
temperature  above  freezing  point. 

The  superstructure  consists  of  a  brick  building  with 
two  concrete  floors.  It  is  fireproof  throughout,  the  win- 
dows liaving  steel  frames  and  sash,  with  wire-inserted 
glass.  The  entire  structure  rests  upon  a  foundation  of 
sand  and  is  supported  on  piles ;  but  it  is  interesting  that 
after  tMO  years  of  operation  no  settlement  cracks  are  seen. 
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V\C,.   1'.      n.AN   OK   MYnKOKl.KCTUK'    PLANT   OF  TIIK    WISCONSIN  RIVMIl  I'OWKIl  rO.,  AT  I'nAIRIK  DU  SAC,  WIS. 


)ct\\i'('M  ((iiici-i'tc  piers.  Matli 
111(1  is  (■ontnillcii  l)y  a  iliuil)li'- 
■s  ,111'  <i|)i'iat('(l  rroin  a  gantry 
tin'  I'litirc  k'lijitli  of  tlic  i)()\vi,'r 

(if  fiiur  (p  l-in.  whi'cis  on  a 
tiiii;'.  'The  liii'liiiics  arc  dc- 
■ail  \arviiiL;  iVuni  ".'■,;  In  il  I 
U'lid   cadi    mill    will    (1 


TIk'  turl»iiu'  I  liaiiilicrs  arc   t'drmcd  of   rciiil'orccd   coii- 
crotc,  witli  .'i-l'l.  walls  soparatiiij;  tlic  various  chaiiiljcrs. 
A  ;M't.  wall  also  separates  (lie  ;,'eiierator  room   I'roiii  llie 
penstocks.      Water    is    admitted    to    each    turliiiic    miil 
tliroii^di    three   opciiiiijis 
opening  is  10.')   ft.  widi 
leal'  steel  .^ate.     The  -atcs 
crane  that  may  he  moved  tli 
house. 

Each  turhiiic  iiiiil  consist 
sin_ii'le  line  of  horizontal  sli; 
sijined  to  ojx'rate  under  a 

I't..  and  under  a  maximuni  licud  cadi  uinl  will  develop  | 
■t.OOO  hp.  The  shafts  arc  extended  throu.uh  tiic  hiilkiicad 
and  connected  to  2,500-kw.  generators.  Thcic  will  he 
eight  generator  units.  Si\  ol'  these  are  installed,  two 
furni-shing  60-evcle  and  the  others  2r)-cvcle  current  (see 
Fig.  3).  ■ 

A  transmission  line  runs  to  Portage,  21  mi.,  where  it 
connects  with  the  existing  25-cycle  line  extending  from 
the  Southern  Wisconsin  Power  Co.'s  hydro-electric  plant 
at  Kilbourn,  Wis.,  to  Milwaukee.  Another  transmission 
line  runs  direct  from  Prairie  du  Sac  to  Madison,  28  mi., 
and  two  .short  lines  serve  half  a  dozen  villages  in  the 
neighborhood. 

Hollow  Dam  FouNDEn  on  Sand 

The  dam  is  of  the  hollow  concrete  type,  with  interior 
buttresses  and  a  long  apron  on  the  downstream  side.  The 
crest  is  formed  by  a  row  of  Tainter  gates  14x20  ft.  The 
buttresses  are  spaced  8  ft.  c.  to  c,  and  between  them  are 
two  lines  of  reinforced-concrete  struts.  Each  third  hi;t- 
tress  is  4  ft.  thick  and  is  carried  up  as  a  pier  to  support 
the  gates  and  operating  platform.  The  intermediate  but- 
tresses are  18  in.  thick  and  are  entirely  within  the  dam. 
All  the  buttresses  have  openings  3xfi  ft.  coimected  by  a 
concrete-slab  footwalk  for  inspection  purposes. 
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FIG.  3.     SECTION  THROUGH  POWER  HOUSE  BUILT  ON  SAND  FOUNDATION 


The  sand  heneath  the  dam  is  confincul  helween  two  lines 
of  steel  sheetpiling— a  line  of  5{)-ft.  sheeting  under  the 
iipstrcain  line  and  a  line  of  ."iO-ft.  sheeting  under  the  end 
(if  the  apidii.  A  filling  of  houlders  and  loose  rock  is 
jilaced  inside  the  dam.  and  a  clay  and  gravel  fill  is  placed 
above  the  npstreani  line  of  sheeting.  Special  provision 
is  made  against  erosion  below  the  end  of  the  concrete 
apron.  A  heavy  mat  30  ft.  wide  is  laid  against  the  down- 
stn'aiii  sheeting,  at  a  depth  of  about  1.')  ft.,  and  is  covered 
v\  illi  a  (ill  of  heavy  rock. 

The  construction  of  this  work  during  .severe  winter 
weather  and  with  at  least  one  large  flood  besides  other 
K'riods  of  high  water  was  a  serious  proposition.  The 
lam  was  completed  in  January,  1915,  and  since  then  it 
has  cai'ried  floods  with  4  or  .5  ft.  of  water  over  the  crest. 
Investigation  after  this  showed  no  material  change  in  the 
conditions  within  the  dam,  and  no  appreciable  settlement 
or  displacement  of  the  rock  fill  below  the  apron. 

Foundation  Piling 

The  first  work  was  to  inclose  the  power-house  site  with 
a  coffer-dam  anil  put  in  the  foundation  piling  and  the 
concrete  substructure.  The  lock  and  fishway  were  built 
next.  Then  the  east  end  of  the  dam  was  undertaken, 
being  built  in  the  dry  acro.ss  the  head  of  the  island. 

The  main  part  of  the  dam  across  the  river  channel  was 
the  last  section  of  the  work.  This  was  in  10  to  16  ft.  of 
water,  and  the  flow  of  the  river  was  diverted  through 
the  power  liouse.  The  first  step  was  to  drive  the  steel 
sheeting  on  the  downstream  side,  with  its  top  2  to  3  ft. 
below  low  water  level.  This  is  30  ft.  long,  except  in  the 
heavy  gravel  at  the  east  end,  where  its  length  is  20  ft. 
Then  the  50-ft.  steel  sheeting  on  the  upstream  side  was 
driven,  its  top  being  from  3  ft.  above  to  1  ft.  below  low 
water.  The  latter  sheeting  was  followed  closely  with 
timber  piles  on  the  inside,  these  being  for  the  permanent 
work,  but  serving  also  to  brace  the  sheeting. 

The  steel  sheeting  was  commenced 
at  both  ends,  and  the  closure  was  made 
with  very  little  trouble,  the  sheet- 
ing being  spread  by  jacks  to  admit  the 
closing  pile.  The  next  step  was  to 
drive  the  remainder  of  the  timber  foun- 
dation piles.  These  were  30  to  35  ft. 
long  in  the  deep  sand  and  15  ft.  long 
in  the  heavy  gravel  encountered  at 
the  ends  of  the  dam.  Different  de- 
signs of  interlocking  steel  sheetpiling 
were  used. 

Both  the  steel  and  wood  piles  were 
driven  with  steam  pile  hammers  as- 
sisted by  water  jets.  It  was  hard  work 
driving  the  wood  piles  in  the  sand  in 
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ppitc  of  tlie  use  of  water  jets.  To  examine  t!ie  efTicienry 
nf  tlie  sheetinof,  a  test  pit  12  ft.  diameter  was  formed  by 
drivinn^  20-ft.  steel  piling.  Round  piles  were  driven 
within  this,  and  the  material  was  then  exeavatcd  to  a 
depth  of  15  ft.  Th(!  shooting  wa.s  found  to  l)c  in  good 
condition,  while  the  round  piles  wore  broomed,  having 
boon  subjected  to  unusually  liard  driving. 

The  shooting  and  foundation  piles  being  in  place,  a 
centrifugal  pumping  plant  was  used  to  pump  sand  into 
the  inclo.sed  space,  and  on  this  was  dumped  loose  rock 
making  a  2-ft.  mat  to  protect  the  fill  from  wash.  Some 
small  rises  occurred  in  the  river  during  this  portion  of 
the  work,  but  thci'O  was  no  sei'ious  Hooding. 

CONCKKTINO   TIIK  DaM 

Tlie  concrete  work  was  then  conimonced,  being  done  in 
sections  50  to  60  ft.  long,  inclosed  by  sandbag  coffer-dams 
to  exclude  both  the  headwater  and  backwater.  The  first 
part  of  the  concreting  included  the  cap  over  the  upstream 
sheeting,  the  footings  for  the  buttresses   (to  a  height  of 
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FIG.    4.      SECTION    THROUGH    HOLLOW    CONCRETE    DAM    BUILT 
ON  SAND  FOUNDATION:    WISCONSIN  RIVER  POWER  CO. 

about  3  ft.),  and  the  entire  width  of  the  apron,  including 
the  cap  over  the  downstream  sheeting. 

This  being  completed  for  the  length  of  the  dam,  sec- 
tions of  similar  length  were  taken  and  the  buttresses 
carried  up  to  the  full  height  of  the  dam.  Then  the  up- 
stream face  or  blanket  was  placed,  next  the  downstream 
face,  and  finally  the  crown.  For  each  of  these  several 
stages  the  work  was  done  in  lengths  of  50  to  60  ft.  The 
next  stage  was  to  carry  up  the  piers  to  full  height  and 
connect  them  with  the  concrete  walk. 

Before  closing  the  dam  by  placing  the  top,  or  crown, 
a  3-ft.  bed  of  boulders  and  loose  rock  was  placed  inside 
to  increase  the  stai)i!ity  and  to  weight  the  inclosed  sand 
fill  of  the  foundation.  Finally  clay  and  gravel  was  filled 
in  along  the  upstream  face,  where  the  material  had  been 
washed  out  around  the  top  of  the  sheeting.  This  will 
remain  undisturbed  and  may  be  increased  somewhat  by 
sediment,  but  there  is  so  little  current  in  the  pool  that  this 
accretion  will  bo  slight.  The  downstream  protection  of 
ihe  apron  is  described  later. 

Dovetailed  grooves  form  bonds  in  the  vertical  joint? 
between    different    sections    of    the    concrete    work.      In 


building  up  the  buttresses  the  top  surface,  for  the  hori- 
zontal joints,  was  made  with  rectangular  recesses  or  pro- 
jections. The  latter  had  the  advautage  of  not  tending 
to  collect  nnul  or  dirt,  which  would  have  to  be  cleanc^d 
out  of  recesses  before  starting  the  next  section  of  the 
buttress.  Wood  forms  were  used  for  all  the  work  except 
the  u]iper  ]>art  of  the  piers  and  the  bridge  or  platform 
between  the  piers.  The  piers  have  grooves  for  stop-logs, 
and  timbers  were  placed  in  these  to  raise  the  head  5  or 
6  ft.  until  the  gates  were  installed. 

The  bridge  or  working  platfonn  is  1,000  ft.  long,  and 
in  order  to  provide  for  expansion  and  contraction  move- 
ments it  was  made  in  lengths  covering  two  spans.  The 
piers  were  carried  up  to  full  height,  and  the  platform 
was  built  after  the  concrete  had  set.  Each  two-span 
length  has  its  ends  resting  on  iron  base-plates  on  the 
])icrs,  but  no  attempt  is  made  to  prevent  a  bond  over 
tlu'  middle  pier. 

The  concrete  was  made  with  pit  gravel.  This  was  not 
washed  or  graded,  but  was  passed  over  a  bar  screen  with 
.'i-in.  openings  in  order  to  remove  the 
larger  stones,  which  were  used  after- 
ward for  the  fill  inside  the  dam.  The 
mix  was  1 :  ?  for  mass  concrete,  1 :  6  for 
reinforced  concrete,  and  1 :  5  for  some 
of  the  small  pieces  of  work.  Much  of 
the  concreting  was  done  during  the  win- 
tor.  The  water  was  heated,  but  no 
salt  was  used,  and  the  gravel  was 
heated  by  coils  of  steam  pipes.  The 
50-ft.  section  of  work  was  covered  by 
canvas  sheets  about  30  ft.  square, 
supported  on  frames  of  2x6-in.  timbers, 
and  salamanders  were  kept  burning  on 
the  inside. 

The  gravel  pit  was  %-mi.  from  the 
east  end  of  the  dam,  and  the  gravel 
was  loaded  by  a  Thew  steam   shovel 
into  3-yd.  side-dump  cars  on  tracks  of 
3-ft.  gage.     These  cars  were  electric- 
ally   operated,    as    noted    later.      The 
concrete     mixing    plant    was     located 
at     the     east     end     of     the     hollow 
dam    and    had    two    Cube   mixers   of    li/^-yd.    capacity. 
The    gravel    cars    ascended    an    inclined    trestle    and 
dumped    automatically    into    a    12-yd.    hopper.      From 
this  the  gravel  was  fed  to  a  measuring  hopper  (for  one 
batch).     This  was  at  the  level  of  the  cement  storage 
house,  and  the  cement  was  placed  in  the  hopper,  which 
then  delivered  the  charge  by  a  chute  to  the  mixer.     The 
concrete  was  discharged  into  an  elevator  bucket,  which 
dum]ied  into  a  hopper    (with  valves)    in   a  tower  from 
which  it  was  spouted  to  the  concrete  cars.     In  this  way 
the  work  proceeded  very  systematically,  there  being  one 
batch  in  the  mi.xer,  one  in  the  elevator  bucket  and  a  third 
in  the  tower  hopper. 

When  the  12-yd.  hopper  was  full,  the  cars  dumped  the 
gravel  upon  a  stockpile,  from  which  it  was  delivered  to 
the  hopper  as  required  by  a  derrick  and  bucket  located 
near-by. 

The  concrete  cars  wore  steel  hoppers  of  114-yd. 
capacity,  with  a  discharge  chute  in  one  side,  near  the 
bottom.  These  were  handled  in  3-car  trains,  or  4-car 
trains  when  both  mixers  wore  working.  Each  train  was 
handled  by  a  motor  car  with  15-lip.  motor. 
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Till'  trestle  nnoss  the  ii|i.stiriiiii  hide  uj'  the  clmii  seiveil 
lor  the  eoiierete  I  rains,  imssiii;;  pliices  licm^'  sliiried  us 
required.  The  ears  on  tiie  trestle  diiiM|ied  the  com  ie|e 
into  steel  clniles.  'I'liese  were  nl'  V-sertion  with  nuiinled 
hottoni,  as  in  this  forni  there  is  less  tendency  id'  the 
coar.se  material  to  sev:i'efjatt'  and  run  alonj;  the  holtoni  of 
the  chute  than  in  cluitvs  of  semicircular  section. 

The  j;eneral  slorajjo  yard  was  on  the  west,  hank,  mate- 
rial heinj:  hrou;,dit  in  on  cars  over  a  spur  truck  a  inde  in 
len;;th.  Krom  this  yard  all  materiiil  was  distrduitcd  liy 
the  cars  of  the  remote-coiitnd  system. 

i'li.Krrijii'  I  \i)rsri!i  a;.  Iimi.wav 

The  jiravol  cars  itiid  cdiurcte  trains  wi're  (i|icialci|  on 
the  Woodlord  rciuolc  i-ontnd  system  (m'c  I'Jiii/iiicrniKj 
Xews,  Oct.  V.' I .  llM):i|.  I'liiili  ^niM'l  car  (and  similar  car 
acting  as  a  locomoti\i'  for  the  concrete  trains)  had  a  !•")- 
hp.  motor.  On  the  line  from  the  <:ravel  pit  tlicrc  were 
some  short  <jrades  of  (i  to  7%.  In  descendinfi  the  ^n-ade, 
a  trip  caused  the  motor  to  act  as  a  fjenorator,  relurninji 
current  to  the  line  and  thus  servinjj;  to  hrake  the  car.  At 
the  foot  of  the  jjrade  another  trip  restored  the  apparatus 
to  its  normal  workiiiji  condition. 

An  operator  in  a  tower  at  the  mixer  controlled  llu; 
movement  of  the  gravel  cars  and  concrete  trains  within 
a  certain  distance.  Another  tower  at  tiie  gravel  pit  con- 
trolled the  terminal  movements  of  the  cars,  and  a  third 
tower  at  an  intermediate  point  controlled  the  movements 
hetween  the  ])it  and  tlie  mixer  i)lant.  A  fourth  tower  near 
the  west  end  of  the  dam  provided  for  control  of  the  con- 
creting trains  when  the  work  was  too  far  distant  for 
convenient  control  hy  the  operator  at  the  east  end. 

Navigation   IjOck 

The  river  heing  nominally  navigahle.  the  W'-.w  Depart- 
ment required  the  provision  of  a  lock.  This  is  ;55xlTO 
ft.,  with  a  lift  that  reaches  the  exceptionally  high  maxi- 
mum of  34:  ft.  This  is  all  built  of  the  1  :  7  concrete.  The 
gates  are  of  steel,  of  the  horizontally  braced  type,  operated 
by  steel  arms  driven  by  an  electric  motor. 

During  the  construction  of  the  work  notice  was  received 
from  the  Government  authorities  to  provide  for  the  pas- 
sage of  a  fleet  of  steel  barges  that  had  been  built  at  (Ireen 
Bay,  Wis.  At  this  time  the  larger  part  of  the  dam 
was  above  water  and  the  river  was  at  a  high  stage,  with 
the  greater  j^art  of  the  flow  going  through  the  power 
house,  while  the  gap  between  the  completed  work  and 
the  lock  had  been  closed  with  stop-logs  and  steel  beams. 
The  passage  was  delayed  until  the  water  had  subsided  a 
little,  and  the  stop-logs  and  beams  were  then  pulled  out. 
This  gave  a  passage  35  ft.  wide,  in  which  the  water  had 
a  drop  of  about  fi  ft.  For  running  the  dam  each  barge 
had  four  men  handling  two  sweeps,  or  long  oars,  one  at 
each  end.     All  made  the  passage  in  safety. 

Brush  Mattress  and  Eock  Fill 

To  prevent  wash  and  erosion  at  the  end  of  the  concrete 
apron  by  eddies  and  backlash,  a  brush  mattress  30  ft. 
wide  is  placed  beyond  the  apron  and  covered  with- heavy 
rock  filling.  The  river  bed  was  excavated  and  the  mat- 
tress placed  10  to  15  ft.  below  the  top  of  the  concrete. 

The  mattress  is  composed  of  mats  about  30x31  ft. 
Local  willows  were  cut  and  put  up  in  9-  to  12-in.  bundles, 
tied  with  No.  10  wire.  These  were  hauled  to  the  mattress- 
making    platform,    having    inclined    skids    5    ft.    apart. 


,\c  ross  the  skids  were  jmil  poles  Ti  ft.  aparl,  and  Die 
bundles  or  fascines  were  placed  upon  these,  followed  by  a 
second  layer  nf  bundles  at  right  angles  to  tlie  (irst.  A  row 
of  poles  5  ft.  apart  was  placed  on  to|)  and  the  whole  mass 
wired  together  tightly.  A  win.'  selvage  was  also  formed 
arounil  the  edges. 

'j"he  UMiltressi's  were  liiiiii(hci|  from  tiic  skids  and 
llonted  into  position,  'i'hi'  ~Mnil  and  giavej  had  hccn  ex- 
cavatc<l  to  a  depth  o|  10  |i>  1.")  II.,  and  the  mats  were  suid< 
in  place  hy  slonc  llirown  linni  harges.  .\ciir  Ihe  down- 
strciim  side  a  conliniion^  lim^  of  .".O-ft.  ronnij  piles  was 
dn\rn  thronvh  Ihr  in:il.  'I'lic  piles  slood  ahoul  H  jo  10 
II.  alnive  the  nuillicss  and  scr\cd  to  retain  ilie  111!  of 
lai'L'c  l(Mi>c  \'ihU  wliicli  was  iliiiu|iei|  upon  Hie  mattress  to 
a  level  Willi  (lie  lop  of  tlie  coiicrele  apron.  On  llie  heavy 
gia\cl  at  the  cast  Ihe  nialtress  and  the  line  of  piling 
were  oniilled,  hiil   (he  I'ock   fill  was  continued. 

MAiri'll     IVM  I'.ANK.MKVr 

l>e\dnd  the  east  cikI  of  the  concrete  dam  extends  an 
earth  lill  or  einhankment  1, 100  ft.  long  and  frcun  1  ft. 
to  25  It.  higli.  The  top  width  is  8  ft.,  with  side  slopes  of 
1  on  2.  Vnr  the  first  100  ft.  from  the  dam  this  has  a 
cutolf  of  10-f(.  sheet])iliiig,  with  wood  sheeting  extending 
within  10  11.  of  (he  top  of  the  embankment.  Beyond 
this  the  cnlolf  is  of  wood  sheeting  10  ft.  deep  except  that 
neai-  (lie  exlrciiie  end  it  is  replaced  with  a  3-ft.  puddle 
wall  5  f(.  deep.  \\'liere  the  steel  and  wood  sheeting  are 
used  in  combination,  the  lower  end  of  the  latter  is  driven 
about  a  foot  below  the  top  of  the  former  and  on  the 
downstream  side.  A  line  of  clay  puddle  is  then  jilaced 
along  the  upstream  side  of  this  horizontal  joint. 

The  fill  is  of  earth  and  was  placed  partly  by  dump 
wagons  and  partly  by  small  dump  cars.  A  considerable 
portion  was  placed  also  by  wheelbarrows,  this  being  done 
to  keep  the  men  employed  and  thus  maintain  the  organ- 
ization at  times  when  other  work  was  stopped  by  high 
water.     The  upstream  slope  is  paved  with  riprap. 

KnGIN'KKHS    and    CoNTnACTOIiS 

The  plant  was  designed  by  and  built  under  the  direction 
of  D.  W.  Mead  and  C.  V.  Seastone,  of  Jkladison,  Wis.,  as 
Chief  Engineers  for  the  Wisconsin  Eiver  Power  Co. 
E.  (4.  Walker  was  Eesident  Engineer  in  charge  of  the 
construction. 

The  contractor  for  the  entire  construction  of  the  dam, 
power  house  and  lock,  including  the  placing  of  the  steel 
Tainter  gates  and  the  lock  gates,  was  James  0.  Heyworth, 
of  Chicago.  The  Tainter  gates  were  built  by  the  Lakeside 
Bridge  and  Steel  Co.,  of  North  Milwaukee,  Wis.  The 
steel  gates  for  the  lock  were  built  hy  the  Federal  Bridge 
Co.,  of  Waukesha,  Wis.  The  turbines  and  generators 
were  built  hy  the  AUis-Chalmers  Co.,  of  Milwaukee,  Wis. 

Machines  for  Spreading;  Rock  Dust  have  been  developed  by 
the  Bureau  of  Mines.  The  experiments  of  the  bureau  have 
shown  that  b.v  spreading  a  layer  of  rock  dust  over  the  coal 
dust  in  bituminous  coal  mines  the  risk  of  dust  explosions  is 
reduced.  In  the  first  experiments  with  rock  dust  finely  pulver- 
ized limestone  was  used,  75%  passing  a  100-mesh  sieve.  Later 
expeiiments  showed  that  rock  ground  by  a  hammer  crusher 
sufficiently  fine  to  pass  a  I's-in.  slotted  screen  was  practically 
as  eflicient  as  the  fine  dust  and  much  less  costly  to  prepare. 
In  the  original  treatment  of  mine  passages  the  rock  dust  was 
spread  by  hand,  but  after  a  time  a  new  layer  of  coal  dust 
settles  over  the  rock  dust  and  renewal  of  the  rock  layer  is 
necessary.  This  can  best  be  done  by  a  blowing  machine.  A 
machine  developed  by  the  Bureau  of  Mines  for  this  work  uses 
air  from  a  pressure  blower  at  about  2  lb.  per  sq.in.  pres- 
sure. 
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FIGS.    1    TO   3.      EXTERIOR   AND   INTERIOR   OF   THE   MILLTOWN,  N.  J.,  PUMPING  STATION 


Si  Sfflms^m  T©'WBii 

IJv  Clydi;  roris''^ 

The  incrense  in  tlie  population  of  the  borough  of  Mill- 
town,  N.  J.,  from  560  in  1900  to  ^,500  in  1912  found  the 
town  with  neither  water-works  nor  sewers.  Water  was 
taken  from  shallow  wells,  and  outdoor  privies  were  in 
fommon  use.  Plans  were  drawn  by  the  writer  for  com- 
plete water-suppl}'^  and  sanitary-sewerage  systems.  The 
following  notes  on  the  water-works  should  be  of  interest 
to  engineers  dealing  with  small-town  problems,  since  the 
service  is  by  pumping,  but  is  entirely  automatic  and 
requires  only  a  small  amount  of  attention. 

About  5.6  mi.  of  pipe — all  cast  iron  of  hub-and-spigot 
])attern,  American  Water-Works  Association  Class  B — 
was  required.  The  sizes  were  as  follows :  4  in.,  2,482  ft. ; 
6  in.,  18,053  ft.;  8  in.,  1,912  ft.;  10  in.,  7,223  ft.  The 
cost  of  this  system  complete,  including  85  valves  and  52 
hydrants,  was  $33,922,  making  $i,270  per  mile. 

The  supply  consists  of  a  filter  gallery  laid  along  the 
edge  of  the  hill  and  leading  to  a  large  storage  well.  In 
addition  to  the  filter  gallery  two  wells  6  ft.  in  diameter, 
made  of  interlocking  steel  sheet  piling,  were  driven 
through  the  gravel  to  a  shaly  rock.  These  wells  also  flow 
into  the  storage  well. 

The  filter  gallery  is  some  500  ft.  long,  is  6  ft.  Avide  and 
6  ft.  deep.  The  sides  are  built  of  hollow  tile  along  the 
lower  4  ft.  The  groundwater  enters  the  filter  gallery 
through  the  sides  and  through  the  bottom,  coming  up 
through  the  gravel.  This  gallery  has  a  reinforced-concretc 
roof  and  is  provided  with  manholes  at  various  points  to 
permit  the  attendant  to  enter  it  for  the  purpose  of  clean- 
ing. The  storage  well  is  30  ft.  in  diameter  and  18  ft. 
deep.  Water  is  taken  from  this  storage  well  by  a  Deane 
lOxlO-in.  triplex  pump  operated  by  an  electric  motor.  A 
similar  gas-engine  unit  is  installed  (Fig.  3).  The  water 
is  pumped  through  a  10-in.  pipe  laid  through  the  main 
street  of  the  borough  to  a  90,000-gal.  tank  elevated  on  a 
75-ft.  tower. 

The  electric  pump  is  automatic  in  its  operation,  the 
electric  motor  being  controlled  by  a  water-pressure  gage 
on  a  special  electric  switchboard.  The  electric  energy  used 
is  from  the  town  lighting  mains — two-phase  alternating 
current  at  60  cycles  and  220  volts. 

When  the  water  in  the  standpipe  falls  below  a  certain 
point,  the  reduced  pressure  on  the  pressure  gage  at  the 
pumping  station  closes  a  switch,  which  starts  the  electric' 
pump  in  operation,  and  water  is  pumped  from  the  storage 
well  into  the  standpipe  until  it  reaches  a  predetermined 
level,  when  the  pressure  gage  cuts  off  the  current  at  the 

•Consulting  Engineer,  30  Church   St.,   New   York   City. 


switchboard  and  tlie  pump  stops.  The  control  secured 
by  this  pressure  gage  is  so  delicate  that  the  opening  of  a 
hydrant  at  any  place  in  the  main  part  of  the  borough 
reduces  the  pressure  a  sufficient  amount  so  that  the  elec- 
tric pump  starts.  In  the  event  (if  a  lire  in  the  borough 
not  only  is  the  water  in  the  standpipe  available,  but  the 
opening  of  a  hydrant  by  the  firemen  immediately  starts 
the  electric  pump  at  the  pumping  station,  and  the  entire 
90,000  gal.  of  water  stored  in  the  storage  well  also 
becomes  available  through  direct  pumping. 

The  cost  of  the  wells  and  supply  was  $6,200.  The  cost 
of  the  pumping  station,  including  the  electrically  driven 
pump  and  gas-engine  auxiliary,  was  $7,650;  and  of  the 
standpipe  and  tower  complete,  $5,800.  With  the  cost  of 
the  pipe  system  before  mentioned,  this  makes  the  total 
construction  cost  of  the  water  system  $43,572. 

The  plant  is  automatic  in  its  operation  and  requires 
very  little  attention.  The  superintendent  of  the  water 
plant,  who  also  has  charge  of  the  sewer  system,  visits  the 
plant  daily  for  purposes  of  inspection  and  oiling.     The 
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I'ost  of  |>mii|>iiij,'  .since  llic  phiiit  Ins  liccn  m  n|p.Talinn.  in;.'  in  iiIimiIiiIc  fn'cddiii  I'r. 
rn>iu  Apr.  I,  I!tl.').  lias  lict-n  a  tiillc  uiiilcr  $1  I  |mt  inillinn  liiiiin;,'.  'I'lic  rcsislainc  i> 
l^allons,  oxrhisivt'  of  Kiiin'riiilt'inlciici'. 

Siiii'o  Ihu  most  iiiuisiial  IValiirc  ol'  this  |iliiiil  is  its  iniln 
inatic  starting'  and  stopping'  tlcvicc,  a  iiimi'  dfiiiiicil 
ilt'si  ription  (if  tliis  (•(•nlnilltT  inav  lie  (if  intcri'st.  It  is 
known  as  tlu'  \Vliittin<,'liani  motor-driven  lypi-.  Iiaviii;,'  a 
ilonlile-pole  ma;j:netif  main-line  switcli.  donlile-pole  no- 
volt,    ri'lav    svlplion-pilot     pressure    ref;ulator.    tliiec-polu 


iirciii;,'  anil  lioiii  clianf^es  in 
II  .sand-packed  tuhiilar  type, 
iiKiiinled  Ih'Iuw  the  line  (if  |i;inel,  leaviiij,'  all  hack  wiriii},' 
I'Vpiiscd.  'rills  hark  winii;'  is  iil'  liicpruDl'  insiihilion,  with 
sdldcicd  liiL'^  ill  all  (•Diiiiccliii;^  points,  'i'lie  period  of 
ciiltin;;  cmt  df  Ihe  resistance,  or  rcachin;:  I'lilj  speed,  i> 
consiilenihl\  n\cr  1  niiii.  in  this  case,  wliicli  is  lii;,dilv 
di'siiahle  nil  a  lriple\  piiinpiiiL'-  en;rine  of  this  size,  where 
it  iscspeciallv   iiccdi'd  In  keep  ddwii  the  iiinisii  of  current. 
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single-throw  300-amp.  knife  switch  and  fuses,  pressure 
gage  and  a  switch  to  i)ermit  hand  operation  indei^endently 
of  the  automatic  control. 

The  device  is  distinctive  in  that,  while  it  is  of  the 
current-limiting  type  and  ahsohitely  prevents  the  motor 
from  being  started  on  an  overload,  it  also  provides  for 
cutting  out  the  resistance  if  the  motor  starts  and  in  this 
respect  is  unlike  series  current-limiting  controller  devices. 
The  resistance,  instead  of  being  cut  out  as  is  customary 
on  a  comparatively  few  steps,  is  cut  out  in  24  graduated 
steps  at  an  adjustable  speed,  which  once  set  is  unchange- 
able, obtained  directly  from  the  motor  through  a  worm 
gear  magnetically  clutched  to  the  resistance  arm,  result- 


At  full  motor  speed  but  two  magnets  are  energized, 
and  this  detail  differs  materially  from  most  controlling 
devices  for  the  purpose.  There  is  absolute  freedom  from 
noise  and  heating,  such  as  are  frequently  encountered 
where  a  large  number  of  solenoids  are  called  upon  to  cut 
out  the  resistance  in  successive  steps. 

This  controller  not  only  provides  protection  against  an 
overload,  but  also  against  the  blowing  out  of  a  fuse,  as 
the  relay  operated  by  the  pilot-pressure  regulator  is  across 
one  phase,  while  the  magnetic  main-line  switch  is  across 
the  other.  Therefore,  it  would  be  impossible  to  close  the 
main-line  switch,  which  is  fed  through  the  relay  contact.s, 
if  either  phase  opens. 
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PIG.  1.   VERY  SANDY  ROAD  ON  WHICH  GRADERS  ARE  HAULED  BY  TRACTOR 


In  service  the  regulator  is  intended  to  stop  the  pump 
at  a  certain,  predetermined  level  about  10  or  12  ft.  above 
the  low  level  at  which  it  starts;  but  owing  to  the  fric- 
tional  head,  it  is  found  that  the  opening  of  a  hydrant  will 
start  the  pump  at  any  time,  although  the  tank  may  be 
completely  filled.  This  eliminates  the  necessity  for  the 
use  of  a  hand-operated  means  for  starting  the  pump 
independently  of  the  fall  in  pressure  and  results  in  the 
pump  starting  immediately  in  case  of  fire,  thus  materially 
increasing  the  reserve  capacity  available  in  the  storage 
tank. 

The  contractor  for  the  water-works  was  the  Suburban 
Engineering  Co.,  New  York  t'ity ;  the  automatic  con- 
troller was  built  by  the  Automatic  Switch  Co.,  New  York 
City. 


The  "Yuba  Champion"  tractor,  having  three  wheels — 
the  two  rear  wheels  being  of  the  endless-track  or  cater- 
pillar type^ — was  developed  about  a  year  ago  by  the  Good 
Roads  Machinery  Co.,  Kennett  Square,  Penn.  The  ma- 
chine is  built  in  two  models.  Model  12  develops  20  hp, 
as  a  stationary  plant,  and   12  hp.  at   the  drawbar.     It 
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PIG.    2.     BALL-BEARING    CONTINUOUS    TREAD 


is  1-1  ft.  7  in.  by  09  in.  in  plan  by  57  in.  high  and  can 
be  turned  in  a  width  of  15  ft.  It  has  two  speeds :  314  nii. 
per  hr.,  and  2  mi.  per  hr.  The  total  weight  is  7,000  lb., 
of  which  6,000  lb.  is  on  the  rear  wheels.  The  motor 
horsepower  is  35  to  40.  Model  18  develops  25  hp.  as  a 
stationary  plant,  and  18  hp.  at  the  drawliar.  It  can  be 
turned  in  a  space  151^  ft.  wide.  Its  speeds  are  14  i^i'- 
higher  than  in  the  case  of  the  other  model.  The  total 
weight  is  8,900  lb.,  with  7,100  lb,  ou  rear  wheels.  The 
motor  horsepower  is  55  to  60. 

The  distinctive  feature  of  this  tractor  is  the  ball-tread 
traction.  The  endless  track  runs  on  two  sets  of  ball 
bearings.  The  ma.ximum  wear  comes  on  the  balls,  which 
are  easily  replaceable.  In  addition  to  the  low  friction  of 
this  type  of  bearing,  the  track  is  not  subject  to  being 
thrown  off  even  on  side-hill  work.  The  tread  can  be  ex- 
tended by  angles  bolted  to  each  alternate  tread  shoe, 
which  widens  the  track  to  30  in.  In  ^lodel  12  the  nor- 
mal tread  width  is  15  in.  and  the  bearing  area  is  1,080 
sq.in.,  the  pressure  per  square  inch  on  the  tread  being 
514  lb.  In  Model  18  the  tread  wadth  is  17  in.,  the  bear- 
ing area  1,632  sq.in.,  and  the  pressure  414  lb.  per  sq.in. 
The  tread  links  are  of  manganese  steel. 

A  distinctive  feature  is  the  use  of  an  independent 
clutch  on  each  tread,  which  enables  the  operator  to  re- 
verse one  tread  while  the  other  is  moving  Forward,  mak- 
ing very  short  turns  possible. 


^Vater  LevclM  of  Ooenn  nncl  Gull — The  United  States  Coast 
and  Geodetic  Suive.v  has  recently  undertaken  to  determine 
the  difference  in  the  mean  level  of  the  water  surfaces  of  the 
Atlantic  Ocean  and  the  Gulf  of  Mexico.  A  representative  of 
the  bureau  has  been  sent  to  Plorida  to  carry  a  line  of  precise 
levels  between  the  tide  gages  at  Pernandina  and  St.  Augustine, 
on  the  Atlantic  Coast,  across  the  Florida  peninsula  to  tide 
gages  on  the  Gulf  coast.  This  work  should  clear  up  the  con- 
troversy as  to  which  body  of  water  is  at  the  higher  elevation. 
Another  benefit  that  will  result  from  this  line  of  precise 
levels  will  be  the  establishment  of  many  bench  marks  of  a 
substantial  character  whose  elevations  above  sea  level  will 
be  <letermined.  These  can  be  used  by  surveyors  and  engi- 
neers who  work  in  the  territory  crossed  by  this  line  of 
levels. 
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n.  New  Commptater 
Hv   Vi    W'wc* 
Hasod  upon  the  licliavior  of  ;i  |>iiii'  nl'  tiii>\Mlili'  |Minlli'l 

liiH's,  a   new  comitulin^'  dcviic  luis  cci inlii  (Aistciicc. 

It   has  various   forms,  aiiion^'   llicm   llic  "/"  ('oiii|iuti'r, 
llio  (^lIn|lll(in:r  IJoiinl  ami  the  Waiii^-  I'misimi  ('nninulcr. 
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nns.  2  AN'D  ;i.     ritiNcii'i 

TIl'hICATUiN    AM>    DIV 
TWO    KOHMS 


'riu'  iiu'IIkuIs  hv  wliirh  tlii'sc  iiistrmiuMits  art'  alilc  tn 
olitaiii  inathoinatical  rosiiKs  arc  MDiilniraritliiiiic;  coiiso- 
iiiiontlv.  tho  iiistniiiuMits  do  cnlircly  away  wilh  ilio  slide, 
till'  runner  and  the  nioveiiient  of  scales. 

The  principle  of  tho  iiistnunent  is  very  iiitcr(\'<(in^-. 
One  of  the  parallel  linos  is  to  swin-jj  over  scales,  while 
the  other  is  to  move  parallel  to  the  first  hy  separation 
of  a  parallel  ruler.  When  the  ni(i\alile  parallel  lines 
operate  on  jiaraliel  scales,  as  shown  in  Fig.  1,  addition 
or  suhtraction  takes  place.  When  line  C  is  swung  to 
point  5  on  scale  B,  line  D  will  indicate  8  if  moved  to 


p.liallc!    lu   ('.    is   nin\ed    to  eul    'i  oil   scale   .1.   a    proporliull 

will  lake  place;  thus.  \  :  V,::  2 :  :i.  Mill,  if  we  hinge  line 
('  al  10  instead  of  at  I  (  Kig.  ;{),  the  pro|i()rlion  becomes 
cilher  iiinlliplicalinii  or  division,  heeauKC  I :  (i : :  2  :  .'1  is 
chaiigi.l  into  10:  (i::  .-i:.-!.  or  r>  X  ^  =  :10,  or  30  -=-  (! 
o. 
Again,    if   wc    iiiiilliply   or   dividi'   the  eniiiiierat ion   on 

■lalc   /;  hy  a  r(.ini nnmlirr,   the  f-anie  llicory  will   hold 

li'iic  u  Inlc  llic  iininlii'i'  of  figures  in  the 
reading  is  cither  increased  or  decreased. 
For  instance,  if  we  multiply  scale 
/'  hy  ^>  so  thai  the  point  (I  will 
\<r  cniinicialcd  ;(()  from  the  origin, 
the  jioini  :'.  will  he  naturally  eniimer- 
;dcil  I,'),  and  more  figures  are  ohtained 
ill  the  reading.  Wy  such  niiiltiplica- 
tion  of  scales  a  precision  coni|)utcr  is 
made,  to  computo  more  figures  than  the 
oidiiiaiy  slide-rule,  three;  or  four  figures  hy  scale  and  four 
or  five  figures  including  estimation. 

besides  these  results  the  chief  advantages  of  the  in- 
stnnnent  arc  its  low  cost  and  the  jiossihility  by  clever 
comhination  of  scales  to  i'acilitale  the  calculation  of 
complex  problems,  eliminating  settings  and  readings, 
which  the  slide-rule  in  many  oases  cannot  do.  The  Com- 
puting Board  (Fig.  4),  made  specially  for  such  purpose, 
has  logarithmic  and  trigonometric  scales,  scales  of  powers 
and  roots,  etc.,  besides  the  sinijile  addition  and  multi- 
plication scales. 


.]■:   OK   MIU-- 
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THE   COMPUTING    BOARD  I  -^^'    . 

1.  Adds,  sutxracls.  mullipllcs  and  divides. 

2.  Gives  logarithmic  and  ulhcr  values,  ^-  ^  -^  ^^  x 

3.  Has  man.v  advanlaiics  over  slide  rules.  ^  xj'  y^      -^ 


A  Brief  direction  on  the  back. 
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FIG.    4.       THE    WANG    COMPUTING    BOARD 


point  3  on  scale  .4  and  kept  parallel  to  C.  Thus  wc 
obtain  5  +  3  =  8,  as  shown.  But  if  scale  B  is  enum- 
erated reversely,  as  shown  under  the  line,  the  whole 
process  becomes  subtraction  and  the  figure  2  instead  of 
figure  8  is  read ;  5  —  3  =  2,  as  shown. 

When  the  movable  parallel  lines  operate  on  a  pair  of 
intersecting  scales  started  from  the  same  origin,  they  will 
cut  ratios  and  proportions,  as  in  Fig.  2.  If  line  C  cuts 
fi  on  scale  B  and  4  on  scale  A  and  the  movable  line  D. 


♦President  of  the  Scientific  Devices  Co.,   2  Rector  St.,  New 
York  City,  and  inventor  of  mathematical   instruments. 


This  kind  of  instrument  was  invented  by  the  Avriter, 
a  Chinese,  whose  primary  patent  on  such  instruments 
was  granted  Nov.  16,  1915. 


Extraction    of    (irease   from    Seivase    at    Bradford,   EnRlanil, 

by  the  use  of  niter  cal<e  instead  of  sulphuric  acid  is  under 
consideration  as  a  war  measure.  A  visit  to  the  sewage  works 
was  made  by  representatives  of  the  explosives  department  of 
the  Ministry  of  Munition  recently.  During  the  visit  it  was 
stated  that  the  munition  department  desired  to  encourage  the 
adoption  of  niter  cake  as  a  substitute  for  sulphuric  acil 
wherever  possible,  the  niter  cake  to  be  shipped  from  the  Gov- 
ernment factories  to  places  of  use. 
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I>Y    IVMILI-;    IjOW* 

As  noted  in  EiKjliieariiKj  News,  Jan.  13,  1!)1G,  p.  94, 
the  eastern  end  antl  j)art  of  the  sluiceway  ol'  the  New  York' 
State  dam  across  Tonawanda  Creek,  in  Tonawanda,  N.  ^'., 
was  washed  out  on  Jan.  7,  191 G,  b^y  high  water.  As  iliis 
dam  regulates  the  western  or  the  Lake  Erie  level  (BufTalo- 
Lockport)  of  the  Erie  Canal,  it  was  necessary  to  make 
immediate  repairs,  in  order  not  to  interfere  with  the  regu- 
lar canal  navigation,  which  usually  opens  May  15  of  each 
year.  It  was  decided  that  a  new  dam,  the  essential  fea- 
tures to  be  two  rows  of  steel  sheetpiling,  capped  with  con- 
crete, would  be  the  quickest  method  of  construction,  as 
well  as  the  most  economical. 

To  give  the  least  interference  while  building,  antl  to 
avoid  obstructions  and  debris  of  the  old  dam,  the  location 
of  the  new  dam  was  fixed  a  short  distance  above  the  old 
one,  which  was  a  timber  structure,  originally  built  before 
1825.  It  was  first  proposed,  to  build  the  new  dam  on  a 
curve,  with  a  radius  of  about  300  ft.,  but  this  was  modified 
before  construction  and  it  was  built  in  two  straight  parts 
corresponding  to  the  tangents  of  the  original  curve  and 
forming  an  angle  in  the  center  of  the  stream. 

The  dam  as  built  consists  of  two  parallel  rows  of  Lacka- 
wanna straight-web  steel  sheetpiling  driven  12  ft.  apart, 
the  length  of  the  piling  ranging  from  25  to  35  ft.  The 
tops  of  tlie  piling  are  secured  against  spreading  by  a 
reinforced-concrete  top,  and  against  overturning  by  a  di- 
agonal system  of  bracing,  consisting  of  V/i-hi.  round 
steel  rods  which  also  tend  to  stiifen  the  structure.  It  is 
further  strengthened  by  riprap  and  gravel  backing  and 
filling. 

The  rods  leading  from  the  toj)  of  the  upper  row  of 
sheetpiling  to  the  lower  row  are  spaced  10  ft.  c.  to  c, 
while  the  reverse  rods  are  spaced  5  ft.  c.  to  c,  each  rod 
being  of  two  pieces  fitted  with  a  turnbuckle  for  regulation. 
The  lower  ends  of  the  rods  were  secured  to  the  piling  by  a 
nut  with  a  i/2x5-in.  washer.  As  the  point  of  con- 
nection was  from  8  to  10  ft.  below  water  level,  the  rods 
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were  attached  to  the  piling  before  this  point  was  driven 
below  water  level  and  the  driving  continued  with  the  rod 
in  place.  The  upper  piece  of  the  rod  with  its  bent  end 
was  then  hooked  into  a  drilled  hole  and  the  rods  adjusted 
for  length  by  the  turnbuckle. 

The  space  between  the  two  rows  of  sheetpiling  was  filled 
with  Niagara  River  gravel  and.  sand  mixed  and  a  concrete 
cap  placed  which  fonned  the  crest  of  the  dam.  The 
original  plan  contemplated  a  cap  with  a  convex  top  and 
straight  bottom.  This  was  modified  by  making  the  top 
level  and  the  bottom  concave,  in  other  words,  turning  it 
upside  down,  the  area  of  the  reversed  section  remaining 
about  the  same.  The  dam  Ijeing  a  submerged  weir,  the 
change  gave  a  lower  crest  elevation  and  a  consequently 
greater  discharge,  which  in  flood  times  reaches  21,000 
sec.-ft.  The  change  was  also  necessary  on  account  of  the 
water  level,  the  elevation  of  which  made  the  original  con- 
struction impossible  except  inside  of  a  water-tight  coffer- 
dam. The  ends  of  the  dam  impinge  against  bulkheads 
built  of  Lackawanna  steel  sheetpiling,  the  ends  of  which 
may  be  noticed  in  the  foreground  in  the  view  in  Fig.  2. 


4    Jr--/i"ffod 
Hatf  Section  through  Cap 


FIG.    1.      DET.MLS   OF   DAM   ACROSS   TONAWANDA    CREEK    AT  TONAW.\NDA,  N.  Y. 
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'I'lic  ^rcntiT  |mrt  ol'  llif  civhI  oI"  tin-  iliiiii  is  liiiill  lo 
Kl.  ^<('\HJi  {{.,  II  slioif  Hticlcli  lit  tlu'  west  did  licilif^ 
.">T'l.t)  ft.  or  V'..')  ft.  Iii^'licr.  'I'lic  low  portinii  of  the  iliiiii 
is  arran^jiHl  for  lliisliliimitls  in  Iv'-ft.  lfii;,'tliM.  ;tO  in.  Iii^fli 
lilt!  foniifd  of  tliifi'  ycllow-|iiiu'  pliiiikH  ciicli  'i  in.  tliick 
uwl  10  in.  wido,  with  (iirci!  Ixl-iii.  ilciitH  in  t'licli  sfitioii. 
'i'iu'  tlii.'<lil)oaitls  iiiv  lii'ld  ill  plmc  liv  I'/, -in.  round  wlffi 
rods,  ivsting  in  1 '/ij-'"-  l>i|>»'s.  Iv  in.  loii;.',  jin-vionsly  set 
in  tlio  romrrti'  vvvM.  Hush  with  the  top  surfaic.  'Tlir  tops 
of  tho  rods  ari'  lu'iit  to  hook  sha|i('.  whii  li  whi'ii  dii\cii 
down  over  the  top  plank  made  a  smij;  lit,  linldiii;,'  llir  li;isli- 
hoards  sccinviv  in  place. 

Tlu"  lower  side  of  the  dam  is  ripnipped  with  stone  and 
the  upper  side  with  "jravel  to  jrive  additional  streiifjth. 
'I'ho  material  at  the  site  is  ifeiierally  clay,  some  20  ft. 
deep,  helow  whii'li  is  iiardpan  of  varyini,^  hardness.  'I'lie 
steel  sheetpiliiiij  was  driven  liy  tlic  usual  lloatiiifr  pjh'- 
driver,  the  |)iles  driviii!::  easily  tiuounli  the  clay  and  rcla- 
tiscly  iiarder  in  the  Iiardpan. 

Tlic  engineer's  estimate  foi'  the  \\<u'k  was  $;3ti,0r)"-i.Sl 
and  the  contractor's  itenii/ed  hid  as  follows: 

Item  QUiUility 

1        0.4C  M  ft.  sawed  yenovv-i)ine  luniber.  ..  $60.00  -  $27.00 

:!        1  M  ft.  contingent  sawed  lumhor.  .  .  ,       1,00  1.00 

■i        3.036  cu. yd.    sravel    flUinK 1.34    -;  LOGS. 24 

4  20.065  si|.ft.   steel   sheetpiling: 1.00  z;  20,065.00 

5  203   cu.yd.    second    class   concrete S.OO  =         1,624.00 

6  6.62S  11).    structural    steel 07-  4B3.96 

7  4.940  11).    n)etal    reinforcement 05::  247.00 

S  300  cuttins    steel    sheetpilinK 25  75.00 

9  1.235  cu.yd.   third   class  riprap 3.00=  3,705.00 

Total    $30,276.80 

The  contractor  for  the  work  was  the  Henry  i'.  Burgard 
Co.,  of  Butt'alo,  N.  Y.  The  piling  was  driven  by  Charles 
A.  Dennis,  of  the  same  city.  The  work  was  in  charge  of 
the  departineut  of  the  State  Engineer  and  that  of  the  Sup- 
erintendent of  Public  Works,  under  the  iinmediate  direc- 
tion of  B.  E.  Failing,  Resident  Engineer,  and  O.  L.  Bur- 
dett,  Assistant  Engineer. 

m 

The  great  increase  in  areas  placed  under  irrigation  and 
the  consequent  rise  in  value  of  irrigation  water  have 
brought  an  insistent  demand  foi'  accurate,  but  still  rugged 
and  inexpensive,  devices  for  measuring  the  quantities 
applied.  The  simplicity  of  the  well-known  venturi  meter 
long  ago  led  to  various  proposals  to  use  it  in  measuring 
irrigation  water,  but  the  expense  of  the  automatic  record- 
ing devices  apparently  precluded  its  immediate  use. 

The  weir  and  the  current  meter  have  been  used  with 
few  difficulties  in  determining  large  flows  in  main  canal 
systems  or  important  laterals,  but  the  important  prob- 
lem of  economically  measuring  the  smaller  amounts  deliv- 
ered to  the  farmer  has  not  been  easily  solved.  It  is  essen- 
tial that  the  successful  irrigation  meter  should  be  low- 
in  first  cost  and  entail  little  or  no  operating  expense ; 
this  is  in  addition  to  such  obvious  requirements  as  free- 
dom from  clogging,  few  working  parts,  automatic  opera- 
tion, sustained  accuracy,  etc.  For  farmers'  ditches  the 
weir  has  three  serious  disadvantages  in  requiring  a  consid- 
erable drop  in  water  surfaces,  constant  attention  to  pre- 
serve the  depth  of  channel  and  stream  contraction  and 
to  prevent  backwater  at  the  crest,  as  well  as  the  lack  of 
a  cheap,  rugged,  accurate  recorder. 

The  venturi  naturally  overcomes  the  first  two  troubles : 
The  drop  required  is  not  over  4  in.  at  full  capacity  and 


less  at  lower  velocities;  the  wati'iway  is  perfecllv  smooth 
and  iiiiobstrui'ted,  so  that  silt  and  litter  are  swept  along. 
Only  the  larger  obstriictioim  have  to  be  guarded  against — 
siieh  as  should  he  removed  from  the  canal  anyway.  'I'he 
only  feature  that  has  required  any  considerable  studv 
has  been  the  recorder.  \'ery  satisfactory  rc'cordci's  were 
already  developed  for  oilier  services  where  the  \(;ntuii 
meter  was  eiuployeil,  Iml  the  loiigli  conditions  prevailing 
in  irrigation  work  recpiircd  unusual  simplieily  anil  riigged- 
iiess.  Th((  limitation  of  cost  foi'  the  complete  meter  prob- 
ably was  the  greatest  oi)slacle  to  be  overcome. 

Studies  were  early  made  by  V.  i\.  Connet,  Chief  Engi- 
neer of  the  Builders  I  roil  Foundry,  I'rovideiice,  1{.  1. 
(which  concern  has  manufactured  the  venturi  meter  since 
its  first  appearance  on  the  market).  The  first  of  Mr.  (.'on- 
net's  devices  appeared  in  ]!t08,  but  the  development  of  the 
irrigation  meter  was  iiol  pushed  for  several  years.  The 
(irst  service  instalhition  was  made  in  liH;')  for  the  United 
States  Reclamation  Service  in  S;iil  l.'iver  Valh^y,  Arizona. 
Im|)r()vement  has  continued,  ami  iiukIi  of  the  credit  for 
the  commercial  development  of  the  p^(■^^llt  meter  is  due 
to  Howard  S.  Reed,  oi'  I'hoeiiix,  .\riz.,  ulio  uas  in  charge 


Cerrf-er  line  of  Tube 
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of  the  development  of  water-measuring  devices  on  this 
project.  At  that  time  the  Reclamation  Service  was 
anxious  to  secure  a  good  automatic  meter  for  main  lat- 
erals, distributaries  and  farmers'  turnouts. 

The  venturi  irrigation  meter  comprises  the  usual  tube 
and  the  recorder.  Necessarily  the  tube  follows  the  usual 
construction  in  having  two  conical  ends,  of  different 
taper,  connected  by  a  short  length  of  straight  pipe.  The 
most  obvious  difference  between  this  tube  and  those  for 
other  services  is  that  the  axes  of  the  cones  and  throat  do 
not  form  a  continuous  tangent.  Instead,  the  alignment  is 
by  the  bottom  element  of  all  three,  as  shown  m  the  accom- 
panying illustrations.  This  design  presents  several  ad- 
vantages for  installation  under  the  conditions  prevailing 
in  irrigation  work.  The  tubes  are  of  cast  iron  and  gal- 
vanized plate,  concrete,  or  wood  staves — whichever  mate- 
rial is  most  suitable  for  given  conditions  and  most  easily 
transported. 

At  the  inlet  and  throat  stand  large  vertical  pipes  in 
which  the  water  rises  to  levels  depending  on  the  relative 
diameters  of  the  tube  and  on  the  flow.  In  each  of  these 
wells  is  a  spherical  float  of  such  size  as  to  rise  and  fall 
freely  with  changes  in  water  levels,  but  without  much  hori- 
zontal movement.     The  vertical  travel  of  these  floats  is 
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FIG.   2.    A   ;i()-si.:<'.-FT.    vi:xTri;i    mioti:!;   p.1':f(1rk   and   .\i'"n;i;    ixsiwi.i.atimx 
Left — Upstream   oiul.      Hipht — Outlet   end.      Salt    River   project 


transmitted  by  counterweighted  cables  to  sliufts  in   the 
recording  mechanism. 

The  recorder,  really  the  key  to  the  practicability  of  the 
field  venturi  irrigation  meter,  is  made  largely  of  bronze 
and  aluminum  parts  inside  of  a  heavy  cast-iron  case,  with 
a  hinged  cover  that  can  be  fastened  with  a  padlock.  In 
the  cover  is  a  glazed  peep  hole  by  which  the  rate  of  flow 
and  part  of  the  chart  may  he  observed.  The  cables  from 
the  floats  jjass  around  sheaves  and  are  counterweighted. 


FIG.  3.   RECORDER  FOR  VENTURI  IRRIGATION  METER 

IS.  angle-iron  supports:  AB.  anchor-bolt  holes;  RB,  roller 
bearings  of  float  shafts;  Hf.  hinged  cover:  I'll,  glazed  peek 
hole;  P,  pen;  PA,  pen  arm:  CH,  chart;  CM,  cam;  IP,  fixed 
index:   PS,  pen  spring 


]\rovements  of  the  sheave  shafts  are  carried  to  the  center  of 
the  case  by  shaft  extensions  and  combined  through  differ- 
ential and  bevel  gears  so  that  the  rotation  of  a  cam  is 
made  always  proportional  to  the  difference  of  water  level 
in  the  inlet  and  throat  wells.  The  outline  of  this  cam 
is  such  that  its  radii  are  proportional  to  flow  for  various 
inlet-throat  head  differences.  The  pen  arm  bears  on  the 
cam  edge  through  a  roller  and  is  held  against  the  cam  by 
a  long  helical  spring.  The  pen-ann  shaft  bearings  are 
held  in  a  tube  that  drops  into  a  drilled  hole  in  the  cast- 
iron  housing.  The  cam  is  graduated,  and  a  fi.xed  index 
on  the  case  enables  checking  the  pen  and  chart  positions. 
The  float-sheave  shafts  rest  on  roller  bearings  in  open 
brackets,  from  which  they  can  be  easily  lifted.  A  12-in. 
circular  chart  is  revolved  under  the  pen  arm  by  clockwork, 
a  new  chart  being  required  only  once  a  week.  The  chart 
divisions  cover  2  hr. ;  day  and  night  hours  are  dis- 
tinguished by  .shading. 

Any  size  of  venturi  tube,  from  10-  to  12.5-sec.-ft.  ca- 
pacit}',  can  be  used  with  the  same  recorder.  All  that 
is  necessary  is  to  substitute  longer  angle  irons  and  shaft 
connections  from  the  well  boxes  to  the  register  case.  The 
recording  apparatus  is  supported  free  of  the  float  wells ;  at 
the  upstream  end  the  angles  are  fastened  to  the  inlet 
crosswall  while  the  downstream  ends  are  supported  on  a 
wooden  strut,  or  iron  braces,  resting  on  tlie  throat  piece 
of  the  meter  tube. 

The  accuracy  of  a  IS-sec.-ft.  venturi  meter  was  tested 
by  a  board  of  engineers  appointed  by  the  project  manager 
of  the  Salt  River  Project  at  the  request  of  the  Salt  River 
Valley  Water  Users'  Association.  Twelve  separate  deter- 
minations were  made  at  capacities  ranging  from  2.9G  to 
16.86  sec.-ft.  in  a  period  of  about  two  months.  The  ven- 
turi figures  compared  with  those  from  a  Price  current 
meter  were  2.72%  high,  and  1.67%  below  those  of  a  weir; 
that  is,  there  was  a  greater  discrepancy  between  the  cur- 
rent-meter and  weir  detemiiuations  than  between  the  ven- 
turi and  either  of  the  others. 

There  are  now  important  installations  of  venturi  irriga- 
tion meters  on  the  Salt  River,  Sunnyside  and  Yuma  pro- 
jects of  the  United  States  Reclamation  Service ;  in  the  Im- 
perial A'alley  by  the  California  Develo])ment  Co.  at  Calex- 
ico  and  by  the  Imperial  Water  Co.  at  Imperial  ;  and  by  tlu 
Termescal  Water  Co.  at  Corona,  Calif. 
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TreiveliinifJ  Tower  Cantilever 
CrAne  for  Yard   Service 

All  unusual  viii'd  iiiiMt'  lins  rocciitly  Ix'cii  |iiit  iiiln 
wrvitv  liy  tin*  Clcvi'lnml  Hailwavs  Co.  in  its  new  llaiviinl 
St.  vanl.  'Pile  iliit'f  |tur|ui8i'  of  I  lie  Miatliinc  is  to  liiiinili' 
saiitl,  4'oal,  liroki'ii  stone,  etc,  rnun  and  to  stoni;j:c  |til<s. 
It  is  a  tower  crane  traveling;  on  a  strai;;lit  track  and 
ei|ui|>|ted  with  a  Ion;.'  cantilever  jil)  carrviii'if  a  tniversiiiL,' 
hoist  from  whiih  a  gnih  huckt'l  is  siispi'iided. 

The  p'lieral  outline  drawing  herewith  shows  the  >tinr- 
ture  of  the  crane  (|uite  clearly  and  ;,Mves  also  tiie  |iiiiici|i;il 
dimensions.  The  tower  is  carriei]  hy  two  ."id-in.  rollcil 
steel  douhle-llan^a'd  wheels  at  ciuli  cdrniM'.  'riic  ii\lc  nf 
one  wheid  of  each  pair  is  exiriidcii  to  lake  a  iicsti  ■^r-.w 
driven  throu^di  shaft  and  ^'ear  lomiections  hy  a  motor  just 
above  the  portal.  The  ^ear  siiaft  ni'arest  the  motor  carries 
a  iirake  wheel,  with  lirake  shoes  pressed  apiinst  tiie  wheel 
by  spring's  and  released  by  compressed  air  wiien  the  crane 
is  to  be  moved. 

The  top  of  the  tower  carries  a  circular  <,Mrder  IS  ft.  in 
diameter,  on  which  are  a  rail  and  a  rack  circle.  The 
cantilever  is  su]tported  at  four  ])oints  on  the  rail  by  two 
5-J-in.  rolled-stcci  \\liccls.     It  is  rotated  by  a  pinion  on  a 


portal. 
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TRAVKLING     CANTILEVER    YARD    CRANE, 
CLEVELAND   RAILWAYS   CO. 


vertical  shaft  extending  from  the  rack  up  to  the  motor  in 
the  machinery'  house  directly  above.  A  manually  operated 
brake  controls  the  rotation.  The  trolley,  a  steel  frame 
supported  by  four  16-in.  cast-steel  wheels,  is  designed  for 
handling  a  2i/^-yd.  grab  bucket,  maximum  load  about 
ir),000  lb.  There  are  two  20x42-in.  drums  on  the  trolley, 
each  driven  by  a  geared  motor;  one  drum  handles  the 
closing  line  and  the  other  the  two  opening  lines  of  the 
bucket.  The  two  opening  lines  are  attached  to  the  bucket 
by  an  equalizer  that  holds  them  24  in.  apart.  Equalizers 
at  the  ends  of  the  trolley  frame  provide  attachment  for 
two  pairs  of  ropes  parallel  to  the  track,  leading  to  a  motor- 
driven  winding  drum  in  the  machinery  house,  by  which 
the  trolley  is  moved  back  and  forth  along  the  cantilever. 

An  operator's  cab  placed  just  under  the  cantilever  track       laying-   out   and    supervising^   the   construction    of   new    plants. 

and  in  front' of  the  tower  contains  all  the  controllers,      ^"'■t'l'^'-  '*  "^^>-  ^e  noted  that  services  of  this  kind  are  com- 

n,    .  .  .  manding  higher  returns  than  engineering  service  on   projects 

1  his  house  is  an  mclosure  of  asbestos-covered  corrugated      of  construction. 


KIC.    -'       THAVIOLINC    TOWER    CANTILEVER    CRANE    IN 
YARD    OK    CIJOVELANI^    RAILWAYS    CO. 

^l{'el  on  a  steel  fiainc.  The  lioor  is  of  woo<l.  The  machin- 
ery house,  on  to|i  of  the  jib  framework,  containing  the 
trolley  travel  and  the  rotating  machinery  and  an  air 
pump,  is  a  corrugated-iron  inclosure  on  a  steel  frame  with 
a  steel-|)late  Hoor.  The  crane-travel  motor,  over  the 
rotected  by  a  hinged  casing  over  the  moloi'  ami 
bi'ake  mechanisuL  Similar  casing  is 
provided   for  the  trolley  hoist  motors. 

The  genei'al  ])roportioiiing  of  the 
ci'aiie  is  such  as  to  give  a  factor  of 
stability  of  2,  with  maximum  load  in 
the  bucket.  The  motor  equipment  in- 
cludes two  40-hp.  motors  on  the  trolley, 
a  10-hp.  motor  for  the  trolley  travel,  a 
40-hp.  motor  for  rotation  and  a  40-hp. 
motor  for  the  crane  travel,  all  series 
wound.  The  hoist  motors  have  disk 
magnetic  brakes  an<l  arc  governed 
by  magnetic  control  with  dynamic  brak- 
ing; the  other  motors  are  handled  by 
drum  controllers. 

The  speeds  of  the  machine  are  160 
ft.  per  min.  hoist  speed  at  maximum 
load;  trolley  travel,  300  ft.  per  min.; 
crane  travel,  100  to  125  ft.  per  min. ; 
rotation,  2  r.p.m. 

The  crane  was  built  by  the  Variety 
Iron  and  Steel  Works  Co.    (Cleveland 
Railway   Supply  Co.,  Cleveland,   Sales 
Agents).    The  bucket  is  of  Lakewood 
Engineering  Co.  make,  while  the  motors  are  Westing- 
house  T\])e  K,  .550  volts,  direct  current. 
^' 

Kngint'er.s  for  A  nluation — The  valuation  of  public  utilities 
has  given  employment  to  thousands  during  the  past  few  years 
an(i  there  is  no  indication  that  the  number  of  men  required 
will  be  lessened  for  several  years.  This  statement  was  made 
in  a  paper  by  G.  L.  Wilson,  chief  engineer  of  the  Twin  City 
Rapid  Transit  Lines,  St.  I'aul  and  Minneapolis,  read  at  the 
recent  annual  meeting:  of  the  Minnesota  Surveyors  and  Engi- 
neers Society.  The  author  showed  that  experience  in  cost 
keeping  and  knowledge  of  construction  costs  is  necessary  if 
this  worlc  is  to  be  done  properly.  This  field,  requiring  the 
services  of  many  engineers,  should  not  be  neglected.  Rather, 
engineers  should  post  themselves  in  valuation  methods  and  be 
prepared  to  do  such  work.  The  proper  appraisal  of  property 
for  purposes  of  taxation,  for  revenue  charges  and  to  determine 
values    for    investment,    may    be    much    more    important    than 
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SiWOPSIS — Arlc.sian-well  puiupin;/  plaiil  of  lite 
San  Antonio  Water  Supply  Co.,  wlilcit  furnishes 
the  nupptij  of  San  Antonio,  Tex.  Greatest  inter- 
est centers  in  a  steam-turtjine  pnmpinf/  station,  the 
floor  of  u'hicli  is  al)ont  Ji7  ft.  helow  original  ground 
lerel. 

The  San  Antonio  water  comes  from  artesian  wells 
varying  in  depth  from  800  to  1,000  ft.  Under  normal 
conditions  these  wells  flow  witli  a  head  of  12  to  15  ft., 
but  in  times  of  extreme  dry  weather  the  liead  lias  been 


standjiipe.  The  high-  and  low-serviee  lines  are  con- 
nected— but  througli  check  valves,  automatic  valves,  and 
electric  valves  ofjerated  from  the  high-service  station  so 
that  the  relative  load  on  the  stations  can  be  adjusted. 
To  supplement  this  supply  and  furnish  service  to  the 
high-pressure  district  of  the  city,  a  new  ))umping  station 
has  recently  been  completed  in  Brackenridge  I'ark,  near 
some  other  wells  in  an  outlying  section  of  the  city  (see 
Figs.  I  and  2).  On  account  of  the  high  elevation  of  the 
ground  in  this  locality,  it  was  necessaiy  to  adopt  unusual 
methods  in  the  design  of  this  station  .so  that  the  pumps 
could  be  iji  a  controlling  position  relative  to  the  hydro- 


FIG.    1.      VIEW   OP    BRACKENRIDGE    PARK    PUMPING    STATION,  .SAN    ANT 


WATlUi-.SL'l'll.V 


reduced.  In  order  that  the  company  might  control  the 
supply,  the  pumps  were  placed  as  far  below  the  surface  as 
was  practical. 

The  main  pumping  station  is  in  the  business  section  of 
the  city,  on  the  banks  of  the  San  Antonio  River,  and  de- 
rives its  supply  from  11  wells  8  to  12  in.  in  diameter. 
The  pumjiing  equipment  was  installed  several  years  ago 
and  consists  of  two  triple-expansion  Allis-Chalmcrs  high- 
duty  pnmping  engines,  one  of  25,000,000  and  the  other 
of  ;50,000,000  gal.  daily  capacity.  These  maintain  a  ])res- 
sure  in  the  mains  of  from  75  to  90  lb.  per  sq.in.  and  ]uimp 
into    a    direct   system    of    distribution — without   even    a 


static  level  of  the  wells.  This  was  accomplished  by  e.vca- 
vating  a  bowl  in  the  surface  of  the  earth  near  the  river 
and  in  this  park,  the  embankment  on  the  river  side  acting 
as  a  protection  from  floods  in  the  river.  The  interior  of 
the  howl  was  terraced.  The  bottom  of  the  bowl  is  2  ft. 
higher  than  the  normal  water  level  of  the  river  so  that 
generally  the  bowl  drains  into  the  river.  At  such  times 
as  it  does  not,  the  storm  water  is  cared  for  by  special 
pumps  for  that  particular  purpose.  The  main  pumps 
were  placed  35  ft.  below  the  bottom  of  the  l)owl.  The 
pumping  equipment  consists  of  two  steam-turbine-driven 
centrifugal  pump  units,  having  a  combined  capacity  of 
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2(),00().000  pil.  wiuii  iniinpiu.L;  auiiinst  i:.")  ft.  li.:i(l  ainl 
of  i;{.000.()0{)  .mil.  ii<raiii.>;t  27;i  or  ;)i;!  ft.  h.'ad. 

Till'  piiiiip  cliaiiilu'r  was  coiistnulcd  as  an  i>|i('ii  caissoii 
and  was  sunk  in  |iiatt'  l)y  fxcavatiny-  tin;  interior.  'I'lic 
hottoin  of  tlic  c-yiiiulcr  is  a  cast-iron  slioo  witli  an  mitsidc 
iliainotor  of  54  ft.  I  in.,  tlu'  inside  diameter  of  the 
reinforoccl-foncrete  eyiinder  being  50  ft.  (Fig.  .'i)-  'J'l'c 
evliiuler  was  built  in  three  seetions,  eaeli  appro.xiinatoiy 
12  ft.  liigh.  Tlie  roiiiforceinent  consists  of  steel  rods, 
steel  bands,  angles  and  fittings,  as  shown  in  Fig.  G.  The 
concrete  was  mixed  1:2:4. 

In  tiie  first  cylindrical  section  of  the  concrete  caisson 
a  lO-in.  hole  was  made  and  filled  with  a  substantial  water- 
tiuhl  wood  form  (see  Fig.  7).    When  the  cylinder  reached 


.)  III.  and  were  t 
lace,  as  sliowii 
taken,  of  coiirs( 
to  any  stress  before  liie  concrel( 


inni  position,  tiiis  form  was  re- 
d  and  the  .'tO-iii.  suction  pi|M'  in- 
d  in  the  I  iiniicl  prepared  for  it.  Tjie 
was  then  concn-ted  in  liie  tunnel 
around  tiie  ojieiiing  in  the  cais- 
so  as  to  'Xwv  a  water-tigiit  (it. 
No  exceptional  dilliciilties  went  cii- 
coiinlered  in  sinking  the  caissf)n.  The 
iip|)er  strata  id'  niateria!  were  silt  and 
gravel  through  wiiich  tlie  cylinder  slip- 
ped easily — in  fact  in  some  places  a 
little  too  freely.  Below  this  was  a  hard- 
pan,  so  tough  as  to  break  the  ti|)  olV 
some  of  tiie  iron  shoe.  iOach  section  of 
the  cylinder  was  tied  to  the  one  above  by 
a  C-in.  ste(d  band,  extending  15  in.  into 
each  section.  l''orms  were  made  of 
wood  strips  of  no  gi'eater  width  than 
loroughly  i)raceil  so  that  the  interior  sar- 
in Fig.  9,  is  almost  ])erl'ect.  Care  was 
that  the  (irsl  section  was  not  subjected 
I  thoroughly  set.  The 
steel  T-beams  for  carrying  the  stairs  and  ])i|)ing  were  cast 
in  place  in  the  cylinders  as  they  were  sunk. 

The  roof  of  the  pumping  plant  is  made  of  l-in.  rein- 
forced concrete  on  steel  I-beams.  The  lower  ;31/^  in.  is 
1:2:4  concrete  and  the  upper  I/2  i"-  is  1  1  •  IV2  mortar 
])laced  30  min.  after  the  lower  course.  On  top  of  this  is 
tar  ])i(ch  and  gravel.  The  expansion  joints  in  the  roof 
are  lilled   with  tar. 

1>()II,i:k  House,  Coal  Bins,  Etc. 

The  boiler  house  is  rectangular  in  plan,  with  concrete 
foundation  walls  and  brick  superstructure  (Fig.  1).  The 
concrete  in  the  foundation  walls  was  mixed  1:3:5;  from 
the  foundation  to  the  brickwork  the  mixture  was  1:2:4. 
The  passageway  from  the  boiler  room  into  the  pump 
chamber  has  12-in.  brick  walls  and  steel  beams,  carrying 
a  4-in.  reinforced-concrete  slab  roof  covered  with  tar. 

The  boiler  plant  is  arranged  to  be  operated  with  either 
coal  or  oil  fuel.  The  coal-bin  roof  is  at  ground  level, 
so  that  the  bins  are  entirely  underground  and  invisible 
from  the  outside.  The  bins  are  shut  off  from  the  boiler 
room  by  fireproof  rolling  steel  curtains  or  doors.  The 
oil  tank,  which  is  not  shown  in  Fig.  1,  is  between  the 
smoke-stacks  and  the  pumphouse.     It  is  constructed  of 
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PIGS.    4    TO   7 
-Cast-iron   shoe   in   position 


VIEWS   OF  THE   SINKING   OF  CONCRETE   CAISSON  PUMP  PIT 

7 — Bottom  section  of  caisson,  showing 


5 — Placing   concrete.      6 — Reinforcement  in  position 
opening   for  suction   pipe 


reinforced  concrete  1:2:4  nus..  'I'lic 
roof  is  a  4-in.  slab  on  I-beani.s,  as  in 
the  case  of  the  pump  pit. 

There  are  three  250-hp.  water-tube 
boilers,  each  capable,  without  forc- 
ing, of  evaporating  7,500  lb.  of  water 
per  hr.  at  150  lb.  gage  pressure.  A 
working  pre.'^sure  of  170  lb.  can  be 
maintained  if  desired.  Shaker  grates 
for  Texas  lignite  are  installed ;  these 
are  to  be  covered  witii  firebrick  during 
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nil-burning  periods  and  the  burners  set 
near  the  boiler  front. 

The  grounds  surrounding  the  ]nimp- 
ing  plant  comprise  a  pul)lic  park  re- 
cently donated  to  the  city  by  the  water- 
works company,  and  the  plant  has  been 
designed  with  the  object  of  doing 
iiwav  with  all  nnsiglitly  and  objec- 
tionable features.  The  water-works 
company  is  maintaining  a  very  lib- 
eral policy  in  the  conduct  of  its  busi- 
ness, and  this  pumping  plant  is  in- 
tended to  be  one  of  the  show  places 
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of  llic  park,  \n'iu<i  open  to  visitors  iit  all  hours.  'Tlic 
])iiiiip  pit,  or  cais.soii,  is  siirrouiiili'il  inside  liy  a  lii>;li 
piilcn',  rroiii  wliicli  a  hini's-t'vr  view,  siicli  as  l"'i^'.  !t, 
ran  In'  lunl  of  tlic  wlioU"  interior.  Drives,  tlower  Im'iIs. 
simde  trees  anil  otiier  I'l-aturert  are  hein;,'  added  In  Miake 
tlie  plant  as  attraelive  as  possilile. 

rr\ii'iN(i  I'll,)!  1  I'M i:nt  nr  Statkin 

In  the  piiinpin^f  station  are  two  steani-liirhine-driven 
rentril'npil  units  each  rated  at  (>.r)t)(),t)()()  f,'al.  normal  daily 
eapaeity.  The  pumps  are  desii^MU-d  for  u.se  in  parallel 
on  lT.")-i't.  head  (each  then  havinj,'  a  daily  rated  caimcily 
of  i:?.000.()()0  .-ral.)  or  in  series  aj^aiust  Jieads  ol'  'iV.i  or 
;J13  ft.  The  normal  operating  head  is  'i't'-'t  ft.,  and  the 
highest  ])ressuro  is  ii.sed  only  for  liics.  Watrr  is  de- 
livered to  the  i>uni])s  with  a  head  of  .">  to  •">()  11..  hut  the 
pumps  are  eapahle  of  opt'ratin^  with  sintioii  lilt  up  to 
the  usual  ma.ximum.  Eai'h  unit  is  cuinpictr  with  a  water- 
works-typo .surfaeo  eondeuscr  (fur  iiiiiiiinuin  \aiuiiin  ol' 
'.iS.")  in.),  reei])roc'atinjx  ])unip,  mo\in.;  eondeusali'  to  feed- 
water  heater,  and  a  erank-and-ily-wheel  dry-vaeumn 
pump.  The  condensers  have  side  water  eunneetions  to 
minimize  the  necessary  station  depth.  The  guaranteed 
duties  of  the  pump  units  were  1  l-^.()()0,000  i't.-lh.  per 
1.000  Ih.  steam  (saturated,  !.■)()  Ih.  gage)  for  175  ft.  head, 
107.000.000  for  2r;5  ft.  au.l    ir2,000,000  for  :5i;',  ft. 

The  station  also  has  in  irregular  o])erali()n  two  small 
low-lift  turbine-driven  pumps.  One,  having  a  capacity 
of  200  gal.  per  inin.  against  65-ft.  head,  is  for  jjumping 
seepage  and  circulating  -water  from  a  station  pump  pit; 
the  other,  having  a  capacity  of  2,000  gal.  per  niin.  against 
25-ft.  head,  is  for  handling  storm  water.  Each  of  these 
small  turbines  runs  noucondensing.  The  entire  pumping 
t^quipnient,  including  -the  auxiliaries  mentioned,  cost 
about  $29,000  in  place.  The  cost  of  the  installation  in- 
cluding building  and  equipment  of  all  kinds  totaled 
about  $138,000.  In  an  equivalent  triple-expansion 
unit    the    pump    alone    would    cost    at    least    $10.5,000. 


The  foregoing  data  wer<'  ulidiined  frum  K'nherl  ,J. 
Ilanling.  \'ici'-l*resideiil  and  (lerirral  Manager  of  the 
San  Antonio  W'ati'r  Supply  Co.,  who  was  chief  engineer 
fur  the  design  and  eonslruetion  of  (he  plant  descrihed. 

Reim^forced-Com^crete  Stanr^vAy 
for  Hillssndle  Foot^vay 

Uv   I.'.   F.  OiiKi.i.* 

There  has  recently  hecii  completed  at  I'aHsaic,  N.  J., 
a  rciid'orced-concrcte  street  stairway  providing  access  to 
the   t(i|i   of  a   steep   hill    in    llari'ison    St.   and    replacing 

: Id  u Icu  structure  that    liml   fallen   into  a  had  stale 

of  repair  through  neglect.  The  hill  is  vei'y  steep,  with 
a  slope  (if  about  11'/^.,  and  attains  its  full  height  of 
(i.5  ft.  in  a  hurixontal  distance  of  HJO  ft.  Numerous 
near-by  resiliences  i-equired  the  construction  of  a  ])er- 
nianent  footway  up  the  slo|)e. 

Details  of  the  structure  are  shown  in  Fig.  1.  It  con- 
sists of  three-])edcstal  ])iers  carrying  platforms  9  ft.  G  in. 
wide  and  5  ft.  long,  with  ollset  steps  spanning,  as  slabs. 
the  adjoining  platforms.  The  upper  and  lower  landings 
are  of  solid  concrete,  5  ft.  in  width,  10  ft.  and  8  ft.  in 
length  respectively.  A  slope  of  ^4  i"-  V^^  ^t.  was  allowed 
in  each  platform  to  provide  proper  drainage. 

The  stairs  are  5  ft.  in  width  throughout,  with  10'%-in. 
treads  and  7-in.  risers.  They  were  constructed  in  five 
spans  of  1.3  ft.  5^/4  in.,  one  span  of  9  ft.  lOi/j  in.  ami 
one  span  4  ft.  5^4  in.  in  length;  the  short  bottom  length 
was  constructed  solid  to  the  subfoundation.  As  shown 
in  Fig.  1,  each  span  consists  of  a  slab  5  ft.  in  width  and 
5.83  in.  in  thickness  normal  to  the  bottom,  increasing 
to  a  thickness  of  9.17  in.,  also  normal  to  bottom,  for  a 
width  of  7  in.  on  each  side,  these  projections  forming  a 
shallow  girder  to  obtain  additional  stifl'ness.  In  each 
span  the  reinforcing  is  uniform.     Tlie  longitudinal  sy.s- 
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FIG.    2.      CONCRETE    STATRWAY    AT    PASSAIC    UNDER 
CONSTRUCTION 

tern  consists  of  yg-in.  square  twisted  rods  spaced  7  in. 
c.  to  c.  with  alternate  rods  bent  up  to  provide  for  shear. 
One  %"i'i-  rod  was  also  placed  in  the  bottom  of  each 
girder. 

Stirrups  of  l^-in.  square  twisted  rods  were  placed  13 
in.  c.  to  c.  in  the  girders,  as  shown.  Additional  lA-in. 
square  twisted  rods  were  placed  in  the  transverse  direc- 
tion, as  shown  in  Fig.  1. 

A  rather  novel  feature  was  the  placing  of  two  y2-in. 
wrought-iron  bolts,  threaded  ends  up,  in  each  end  of 
each  tread.  By  this  means  it  is  possible  to  bolt  planks 
to  the  treads,  if  required  in  slippery  weather.  The 
treads  were  float-finished,  however,  and  the  use  of  the 
planks  has  been  so  far  avoided.  At  a  slight  additional 
cost,  patent  nonslip  treads  could  have  been  installed  and 
would  have  been  an  ever  present  safeguard.  The  idea 
was  abandoned  by  the  designer  because  of  the  necessity 
of  keeping  within  a  small  appropriation. 

At  the  fourth  and  sixth  landings  concrete  seats  were 
constructed,  as  shown  in  Fig.  1,  to  afford  rest  from  the 
long  climb.  This  was  a  feature  not  included  in  the  old 
structure,  and  it  is  much  appreciated,  especially  during 
the  summer  months. 

In  order  to  afford  adequate  jirotection  to  traffic,  con- 
crete wing  walls  were  constructed  at  the  top  of  the  struc- 
ture. The  portion  north  of  the  stairway  is  a  plain  con- 
crete wall  1  ft.  thick  and  about  3  ft.  deep,  serving  as 
an  anchorage  for  the  guard  rail.  The  conformation  of 
the  ground  made  it  necessary  to  construct  the  portion 
south  of  the  entrance  of  reinforced  concrete,  retaining 
an  earth-fill  7  ft.  in  height  at  its  extreme  southerly  end. 
Two  outlets  were  provided  throughout  the  wall,  one  on 
each  side  of  the  upper  landing,  to  provide  for  a  small 
amount  of  water  draiiiinij  easterlv   from   the  hill   crest. 


Tlie  whole  structure,  including  the  wing  walls,  is  sur- 
iiHiuiited  by  a  galvanized-iron  pipe  railing  2  in.  in  diam- 
eter. If  this  detail  had  been  left  to  the  discretion  of 
the  engineer,  pipe  of  3  in.  nominal  diameter  would  hav(! 
been  employed.  As  it  is,  the  small  pipe  imparts  a 
"spider  wel)"  appearance  that  is  certainly  out  of  place 
with  the  rest  of  the  structure.  The  railing  on  the  wing 
walls  was  provided  with  loafer  points  for  its  entire 
length. 

Full  data  relating  to  the  design  of  tiie  stairway  slabs 
could  not  be  ol)tained.  Tlie  writer  has  investigated  the 
design  with  the  aid  of  the  usual  beam  formulas  and  has 
found  fc  =  SOO  11).  per  sq.in.  and  fs  =  10,000  11).  per 
sq.in.  These  values  M'cre  ol)tained  by  assuming  the  dead- 
load  at  115  lb.  per  sq.ft.  and  live-load  at  50  lb.  per  sq.ft. 
normal  to  the  slab;  the  combined  vertical  load  totals  188 
lb.  per  sq.ft.  No  allowance  was  made  for  snow  or  wind 
loads,  the  assum])tion  being  made  that  the  live-load  would 
be  very  small  at  times  of  heavy  snow  or  high  wind. 

ITigh  elastic-limit  steel  was  used,  with  concrete  pro- 
portioned 1 :  2V2  '•  5.  The  foundations  for  the  piers  were 
excavated  by  ordinary  day  labor  and  were  carried  to 
varying  depths,  according  to  the  nature  of  the  soil.  In 
several  instances  it  was  feasil)le  to  place  the  piers  directly 
on  good  shale  rock;  but  where  no  rock  was  available, 
no  difficulty  was  encountered  in  finding  suitable  soil. 

All  piers  and  landings  were  completed  and  forms 
stri])pod  before  proceeding  with  the  erection  of  the  stair 
forms.  Room  was  gained  for  the  stair-slab  seats  by 
forming  a  jog  in  the  landing  slabs  1  ft.  wide  and  5  ft. 
long,  extending  down  into  the  piers.  The  stair  slabs  were 
anchored  to  the  piers  by  means  of  %-in.  square  twisted 
rods,  placed  vertically.  No  direct  provision  was  made 
for  contraction,  as 'it  was  assumed  that  the  reinforce- 
ment would  be  sutficient  for  the  purpose. 

The  concrete  plant  was  located  at  the  top  of  the  hill 
and  consisted  of  a  i/4-yd.  gasoline-driven  mixer,  to  which 
the  material  was  delivered  by  barrows.  The  concrete 
was  deposited  by  means  of  a  V-shaped  wooden  chute, 
which  is  shown  in  Fig.  2. 

The  entire  structure,  including  the  painting  of  the 
railing,  was  erected  at  a  total  cost  of  $1,851.45  and  was 
completed  in  50  days  by  the  Gerritsen  Construction  Co., 
Lodi,  N.  J.,  under  the  direction  of  Colin  R.  Wise,  City 
Engineer,  Avho  Avas  also  the  designer. 

The    Inreliability    of    SlialP    as    a    Foumlntion    ;»Interial    for 

important  structuies  is  remarkaljly  iHu.'sti-atert  liy  the  failure 
of  a  I>icr  of  llic  Penistone  viaduct  on  the  Lancashire  &  Yorlt- 
shire  Ry.  in  Engrland,  which  occurred  on  Feb.  2.  191G.  A  brief 
account  of  the  accident  was  published  in  "Ensineoring  News" 
of  Mar.  9,  p.  4S6.  Additional  information  has  now  been  fur- 
nished to  us  by  Sir  John  Aspinall,  general  manager  of  the 
railway.  The  viaduct  has  29  arches  of  30-ft.  span  each,  sup- 
ported on  piers  of  cut-stone  masonry.  The  viaduct  was  built 
in  1849  and  during  its  67  years  of  service  had  never  gr'ven  the 
slightest  indication  of  weakness  at  any  point  until  about  a 
fortnight  before  the  accident,  when  a  small  crack  was  noticed 
in  the  masonry  of  the  parapet  over  the  pier  that  afterward 
failed.  Examination  of  the  pier  and  foundation  revealed 
nothing  wrong.  The  failure  occurred  very  suddenly,  only 
eight  minutes  after  a  fast  express  had  passed  over  the  via- 
duct and  when  a  switching  engine  was  moving  slowly  across. 
Excavation  of  the  pier  foundation  since  the  accident  shows 
that  the  footing  courses  of  the  pier  rested  on  a  greasy  shale 
rock  and  that  the  whole  pier,  notwithstanding  its  lateral  sup- 
port at  the  top  by  the  connection  of  the  arches  resting  upon 
it  to  the  other  piers,  slid  on  the  shale  foundation.  The  ma- 
sonry of  the  pier  and  arches  was  of  excellent  quality.  Exca- 
vation has  now  been  carried  through  the  shale  to  firm  rock 
beneath,  and  the  pier  and  arches  are  being  rebuilt  as  they 
were  originally. 
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Los  Ang^eles  AqtunedtiBctt  Report 

The  pliiM  adoplcil  for  ilisi  riliittion  ol'  llir  i'c|ini'|  mi 
tlio  l.o.«i  ,\ii>jt'li'S  .\(Hic(lurt  coiisl ruction,  dcscrilu'd  in 
a  li>tt»>r  from  tlic  prosidi'iit  of  the  Los  Aiif^clcs  l)c|iart 
iiicnt  of  I'ulilic  SiMvitr  in  Hiitiiiit'criii;/  Nnrs  o(  .liiiii'  H, 
l!M(i,  is  worlli  llu'  ;;t'iii'ral  alti'iilioii  of  (•ii;;iii('<'rs  who 
art'  ri'S|uiMsililf  I'or  tlic  pn'iiaraiion  and  distrilmlion  of 
otlicial    reports   on    important.  cnLrinccrin^'   works. 

Most  pulilif  dofunicnts  issued  liv  stati's  or  cities  are 
pulili.slicd  for  free  distrihntion  and  are  cnstninarily  sent 
to  wliiH'vcr  rc(]uosts  tlu'm,  iitdM  tlie  edilKni  is  e\liansled. 
WIkmi  a  report  is  to  l)o  issned  on  an  inipni'laiit  an<l  nmnn 
mental  piece  of  enjiineeriii^  \viirl\,  il  is  \erv  desirable 
that  it  be  made  avaihtlde  In  all  en^int'crs  who  would 
value  it  and  preserve  il.  The  taxpayers  of  llie  city. 
however,  oiiLihl  not  to  he  asked  to  heai'  this  expense 
as  will  he  tlu>  ease  if  the-  volume  is  sent  free  to  all  who 
applv.  Furtheriuiire,  free  dist  rihut  ion  of  an  important 
document  is  sure  to  divciM  a  laru'e  part  of  the  edition 
to  those  who  send  for  it  from  curiosity  and  who  will 
not  permanently  preserve  it,  wlule  on  the  other  hand 
many  engineering  reference  lihraries  will  find  them- 
selves unable  to  secure  it. 

Under  the  plan  adopted,  the  moderate  price  of  $1.95 
is  ])laeed  on  the  report  (less  than  the  cost  of  manu- 
facture and  distribution).  As  only  such  an  edition  is 
to  be  printed  as  is  subscribed  for  in  advance,  all  who 
desire  a  copy  of  the  report  should  lose  no  time  in  sending 
the  price  mentioned  to  the  Board  of  Public'  Service,  Los 
Angeles,  Calif. 
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Sir — It  is  seldom  that  any  attempt  is  made  to  have 
humorous  items  appear  in  engineering  books,  but  on 
occasions  amusing  features  are  unintentionally  included 
in  some  of  them.  An  illustration  of  this  is  the  habit 
acquired  of  late  years  by  many  book  publishers  of 
inserting  in  each  book  a  printed  slip  stating,  "This 
book  is  supplied  to  the  trade  on  terms  which  do  not 
admit  of  discount."  After  reading  this  warning,  the  in- 
terested seeker  after  information  quite  naturally  examines 
the  volume  to  find  what  the  price  is  that  cannot  be 
discounted.  This  is  where  the  publisher  has  the  laugh 
on  the  inquisitive  engineer,  as  the  price  is  never  given 
in  the  book. 

The  reverse  view  of  this  inconsistency  is  shown  by 
many  books  in  our  trade  literature  which  have  a  selling 
price  printed  on  the  title  page,  but  which  are  seldom 
sold  and  are  intended  for  complimentary  distribution. 
As  these  are  usually  very  useful  and  valuable  books,  the 
engineer  who  secures  them  free  can  feel  that  the  joke  is 
not  at  his  expense. 
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(hiod  lei  hllli':ll  hooks  are  worlii  the  price  U'-uallv 
(  harged  l'(M'  thein.  and  it  is  ilitlieult  for  the  hu\er  to 
iindei>tand    uh\    the  selling   price   is   iiol    prinled   on   the 

tide    |i:lL^e    cif    e\el\     I k.       'i'llls    Would    >er\e    aS    U    Hfcorrl 

;or  the  purehasi'i-  anil  would  also  he  a  convenience  to 
anyone  who  might  examine  the  hook  and  (ind  it  of 
sullicient     interot    to     Ije    a     desirable    addition     to    his 


().  W.  Ciiii.n.s. 
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Am  Earfly  Stuupveyor^Poet 

Sii--  Tlie  aceoiu|)anying  verses  on  siirNcying  and  the 
notes  which  follow  them  I  have  taken  from  the  genealog- 
ical histiu'v  of  tlie  lllake  family  (with  which  I  am  con- 
I'.ected  )  hy  Saimiel  IShike,  iiiciiiliei-  of  the  DfH'chester 
.\iiti(piarian    and    llistorieal    Sueiety : 

IJNIOS    ON    SHKVKYINd 
By  James  Blake 

Upon   our   Needle   we  depend, 

In   the  thick  woods  our  course  to  know; 

Then   after   it   the   Chain   extend. 

For  we  must  gain  our  distance  so. 

Over  the  hills,  through  brushy  plains, 
And  tedious  swamps,   where   is  no  track, 
'Cross  Rivers,   brooks,   we  with  much   pains 
Are  forced  to  travel  forth  and  back. 

Uriars  and  thorns  our  flesh  do  tear. 
And  .stubborn  brush  our  garments  rend; 
Our  Instruments  need  much  repair. 
Labour   and   toil   our  Spirits  spend. 

Soniotinies   with    heat   we    are    oppressed. 
Then   flies   and   Serpents   they   annoy   us; 
Sonietinie.s  for  cold   we  have  no  rest; 
And  sudden  heat  and  Cold  destroy  us. 

Our    fare    is    mean,    our    hardships    great, 
Amidst  all  which  our  Charts  must  keep. 
And  work  come  right,  our  lines  run  strait. 
All   plotted  be,  before  we  sleep. 

When  weary  steps  have  brought  us  home, 
And  chain  and  needle  have  respite. 
Scale  and  dividers  in  use  come. 
And  fit  all  for  next  morning  light. 

And  though  we're  careful  in  the  same. 
As  haste  and   obstacles  will  yield. 
Yet,  oftentimes  perhaps  will  blame, 
When  rough — Wild  woods  are  made  a  field. 
Written   May    3,    1730. 

There  are  deposited  in  the  library  of  the  Dorchester 
Antiquarian  and  Historical  Society  many  plans  of  land 
in  Dorchester  and  the  neighboring  towns,  also  other 
documents,  by  James  Blake,  together  with  one  of  his 
dialing  instruments,  all  of  great  interest  to  antiquaries. 

He  was  a  noted  land  surveyor  and  made  an  actual  sur- 
vey of  the  whole  of  the  then  extensive  town  of  Dorchester. 
In  i;26  the  "Annals"  say: 

This  year  Majr.  Robert  Spur,  Roger  Billing,  Capt.  Oliver 
Wiswell,  Capt.  Thos.  Tileston,  &  Capt.  Saml  Paul,  Commit- 
tee, &  James  Blake  Junr.  Surveyor,  began  in  ye  month  of 
May  to  measure  ye  Cedar  Swamps,  &c.  This  year  ye  Proprie- 
tors, Incorporated  into  a  distinct  Body  from  ye  Town,  And 
ye  Colony  Line  Run   &  Settled  by  ye  Gen.   Court. 
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James  Blake  was  Proprietor's  Clerk  for  tlie  owners 
of  extensive  tracts  of  land  in  tlie  town  of  Stoughton. 
In  172()  tiie  "Annals"  say: 

Punkapaog  or  ye  South  I'recinct  with  ye  Lands  Beyond 
it  in  ye  Township  of  Doichestfr,  were  sett  off  a  Township  by 
themselves,  by  ye  name  of  Stoughton,  leaving  norchester  but 
a  small  Town,  being  narrow,  and  but  abut  !)  or  10  Miles  in 
length. 

I  think  tlic  "Lines,"  wliicli  arc  perhaps  llic  oldest 
verses  on  surveying  written  in  tiie  United  States,  will 
be  of  interest  to  the  engineering  profession. 

Charles  E.  Bee, 
Assoc.  M.  Am.  Soc.  C.  E. 
Gresham,  Ore.,  May  13,  l!)l(i. 


REVIEWS  AMD  MOTES 


Rkviewed  by  F.   it.  Newell* 

CONSERVATION  OF  WATER  BY  STORAGE — By  Oooi-uo  I'ill- 
niore  Swain,  Gordon  McKay  Professor  of  Civil  Engineering 
in  Harvard  University;  Past  President,  Aineri<-an  Society 
of  Civil  Engineers.  [Addresses  delivered  in  tlie  C^hester  S. 
Lyman  Lecture  Series,  i;il4,  before  the  Senior  Class  of  the 
Sheffield  Scientific  School,  Yale  University.]  New  Haven, 
Conn.:  Yale  University  Press.  Cloth;  7.\10  in.;  pp.  xvii  + 
384;  91  illustrations.     ?3  net. 

During  tiie  present  protracted  and  somewhat  heated 
discussion  of  the  water-power  bills  before  Congress  the 
liook  by  Professor  Swain  on  "Conservation  of  Water  by 
Storage"  has  neculiar  interest. 

The  most  striking  feature  of  the  book  is  Professor 
Swain's  somewhat  full  disciission  of  conservation  in 
general  and  his  criticism,  sometimes  direct  and  at  other 
times  implied,  of  the  men  who  have  been  prominent 
in  conservation  activities.  While  not  mentioning  (iifford 
Pinchot  and  his  associates  by  name,  yet  to  anyone 
familiar  with  the  subject  it  is  apparent  that  Professor 
Swain  is  advocating  the  viewpoint  which  is  radically 
different  from  that  so  ably  presented  by  the  National 
Conservation  Association  of  -which  j\Ir.  Pinchot  is  presi- 
dent. 

The  broad  facts  of  conservation  in  general,  and  in 
particular  of  the  storage  of  water,  are  given  in  an 
interesting  way.  Two  divisions  of  the  latter  topic  are 
treated  in  separate  chapters :  First,  that  of  water  power 
wliich  is  being  developed  or  may  be  created  at  dams 
built  or  authorized  by  the  Government  on  navigable 
streams ;  and  second,  the  closely  related,  but  fundamental- 
ly different,  problem  of  water  power  on  the  public  lands, 
situated  in  the  Western  States  and  still  under  the  control 
of  Congress. 

All  will  agree  with  Professor  Swain  that  there  is 
urgent  need  of  better  and  more  explicit  water  laws  and 
will  join  in  his  regrets  that  so  much  time  has  been 
wasted  in  enacting  them.  It  is  to  be  hoped  that  this 
full  consideration  will  not  only  educate  the  public  but 
will  also  arouse  a  larger  appreciation  of  the  necessity 
of  exercising  wisdom  in  the  matter  of  new  laws  guarding 
our  natural  resources  for  the  greatest  good  of  the 
largest  number.  Professor  Swain  urges  with  reference 
to  water  power  that  "instead  of  restriction  the  greatest 
possible  use  should  be  encouraged.  That  use  should  not 
be  wasteful;  nor  is   it  consistent  with  sound   principles 


•Professor    of    Civil     Engineering,     University    of    Illinois, 
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of  public  and  individual  economy  to  have  it  used  for 
extravagant  purposes.  But  any  tme  is  better  than  no  lusc 
at  all."  His  desire  to  have  the  water  put  to  immediate 
v..se  may  be  interpreted  by  strict  con.servationists  as  a 
willingness  to  sacrifice  the  broad  iJrinciples  to  secure  an 
immediate  gain.    He  says : 

To  his  mind,  there  is  no  evil  which  can  arise  in  the  future 
from  the  unrestricted  private  or  corporate  control  which 
cannot  be  legally  remedied  if  it  should  prove  dangerous  to  the 
community,  or  which  is  as  serious  a  loss  of  the  multiple  con- 
servation which  the  development  of  water  power  affords. 
There  are  many,  however,  who  emphatically  dissent  from  this 
statement,  and  who  think  that  no  development  at  all  is  much 
better  than  a  development  without  due  regard  to  the  rights  of 
the  public — that  is  to  say,  to  what  they  conceive  to  be  the 
rights  of  the  public. 

The  author  points  out  that  the  impression  is  errone- 
ous that  "water  power  can  lie  developed  at  very  little 
( ost  and  with,  very  little  risk."     Continuing,  he  says: 

The  risks  attending  this  Investment  are  serious. 
The  history  of  water-power  enterprises  is  not  by  any  means 
a  history  of  unbroken  successful  efforts.  It  is  strewn  with 
wrecks,  and  there  is  no  industrial  field  in  which  sound  engi- 
neering preliminary  judgment,  as  well  as  careful  construction 
and  economical  financing,  would  seem  to  be  more  necessary. 

Farther  on,  it  is  stated  that  "the  conservation  move- 
ment in  the  past,  particularly  as  regards  water  power, 
has  lx!en  too  much  dominated  by  the  idea  of  enforcing 
the  arbitrary  powers  of  the  Federal  and  State  govern- 
ments." The  author  is  convinced  that  the  Federal  Govern- 
ment has  no  legal  right  to  impose  any  charge  for  water 
power  at  private  water-power  dams  on  navigable  streams, 
but  shows  that  the  contrary  opinion  has  been  supported 
liy  ex-Presidents  Roo.sevelt  and  Taft,  by  Henry  L. 
Stimson  when  Secretary  of  War  and  by  Walter  L.  Fisher 
when  Secretary  of  the  Interior.  He  a.sserts  that  "the 
conservation  movement,  originating  in  a  wise  demand 
for  the  economical  use  of  our  natural  (not  national) 
resources,  has  too  much  deteriorated  into  a  demand  that 
those  resources  be  retained  by  national  Government  and 
not-  pennitted  to  be  developed  by  private  capital,  except 
under  restricted  burdens."  He  also  dwells  upon  the 
fact  that  "it  is  very  important  to  avoid  the  attitude  of 
mind  taken  by  so  many  in  these  days,  which  assumes 
that  average  business  morality  is  less  than  average 
l)ublic  morality."  He  adds:  "Government  bureaus 
and  officials  in  a  democracy  may  be  guilty  of  just  as 
flagrant  abuse  of  justice  as  kings  or  individuals." 

Passing  from  the  discussion  of  the  political  aspect  of 
water  conservation,  Professor  Swain  devotes  considerable 
.space  to  a  similarly  much  deliatod  question — namely, 
the  relation  between  forests  and  stream  flow.  After 
presenting  the  results  of  various  investigations  he  cautions 
the  reader  against  "extreme  views,  in  either  direction, 
with  regard  to  the  effect  of  forests,"  for: 

In  this,  as  in  every  other  subject  that  engages  the  human 
mind,  men  tend  to  go  to  extremes.  Thus  we  find  some  who 
maintain  that  forests  exert  no  beneficial  influence  upon  stream 
fiow,  and  are  even  positively  Injurious;  while  on  the  other 
hand  some  seem  to  believe  that  the  preservation  and  exten- 
sion of  forests  would  absolutely  regulate  the  flow  of  streams 
and  would  do  away  with  floods  entirely.  Either  view  is 
manifestly  wrong.     The  truth  lies  somewhere  between. 

The  book  closes  with  a  chapter  on  floods.  The  ajipendix 
quotes  various  reports,  presidential  vetoes  and  other 
documents  relating  to  attempted  water-power  legislation. 
There  is  also  an  excellent  list  of  references. 

The  book  as  a  whole  is  of  interest  not  only  to  engi- 
neers, Imt  also  to  citizens  in  general.  While  many  will 
di.ssent    from   the   conclusions  on    nonenginccring   topics. 
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1{kvii:\vi:ii   in    ('i.>iik   T.    Mdiniis* 

TIIK  STKKNCTII  OK  MATKUI Al.S:  A  'Pixtl.ooU  for  KnKlni-<'rH 
illiil  Aroliltfi'lN — I'.v  lOwiiil  S.  Anilrcws,  l.i'ctiiii'i-  In  tin- 
lOliKllu-riliiH  l)(>piirliiuiil  of  111..  (iiililNiiiltliH'  I'ollff,',-.  New 
CiosH.  :iiiil  at  the  W.-nI  inliisl.  r  T.clmlriil  ImsIUuUv  N.w 
York:  I>.  Van  Nowtraml  I'o  "lotli;  r.xH  In  ;  |i|i.  x  i  r,nl; 
2lM    lUiistratloiiM.      $4    n.l 

'riic  siilitillc.  "A  'P('\tli()(ii\  I'lir  I'liiuiiu'crs  mikI  Ardii- 
tcrts,"  Illl-  f\  idcnlly  liccn  ki'|it  in  iiiiiid  liiniii.i:limit  tlir 
|)ri')>anili<iii  ol'  tliis  hook.  All  tlii'  sulijccts  trcatctl  arc  liaii- 
(lli'il  from  ail  (Miuniiccrin.u;  vic\vi)oiiil  and  tiicir  practical 
uses  onipliasi/cd.  'Plic  i'oilowinu:  stalciiicnl  Iroin  the  ])nd'- 
aco  sliows  the  author's  aim: 

Nearly  al!  criKlneerinK  formulas- are  only  approxlniatoly 
correct;  We   cannot    condemn    too   strongly   the    blind 

aiiplloatlon  to  a  iiarticiilar  problem  of  formulns  which  were 
novel-  intomlofl  to  he  so  applied;  the  unfortunate  distrust 
which  practical  engineers  so  often  have  to  "thcnry"  Is  to  some 
extent  hrouKht  ahont  by  the  fact  that  the  Iheori.'S  that  they 
see   employed   are   often    inappliealih'. 

There  are  many  rcrcrciu  cs  in  the  text  to  the  practical 
aspects  of  desijin,  and  many  nnincriral  cxamjiles  arc 
worked  out  sliowini';  the  practical  application  of  the 
I'onmihis  and  |)rinciplcs  dcxcloiicd. 

The  more  abstruse  and  le>;s  frequently  used  parts  of 
the  subject,  such  as  arc  often  omitted  or  put  in  ajipcnd- 
ices,  are  placed  in  the  body  of  the  text  in  their  ))ro|)er 
order,  but  they  are  ''marked  with  an  asterisk  and  may  be 
omitted  on  the  first  reading."  This  makes  the  book  more 
valuable  as  a  reference  text  and  still  suitable  for  the 
usual  undergraduate  engineering  course.  The  subject 
is  presented  in  20  chapters  that  cover  the  usual  topics 
as  well  as  a  few  less  frequently  met  with. 

Chapter  I,  ''Strain,  Stress  and  Elasticity,'"  in  addition 
to  the  usual  relationships  of  simple  stresses  gives  the 
principal  stresses  and  the  ellipse  of  stress,  marked  "for 
omission  on  the  first  reading.  Chapter  II,  "Behavior  of 
]\Iaterials  Under  Test,"  is  good,  and  Chapter  III,  "Kepe- 
tition  of  Stresses,"  contains  an  exceptionally  well-written 
discussion  of  working  stresses  and  factors  of  safety.  The 
methods  given  of  caring  for  impact  in  live-load  stresses 
do  not  include  the  American  Railway  Engineering  Asso- 
ciation formula  and  are  generally  more  cumbersome  and 
less  accurate. 

Chapter  IV,  "Riveted  Joints  and  Thin  Pipes,"  seems 
a  rather  odd  combination.  The  part  on  riveting  gives 
little  attention  to  the  theory  of  riveting,  but  mainly  deals 
with  various  practical  rules  that  are  not  in  use  in  America. 

Chapter  V,  "Bending  Moments  and  Shears  on  Beams," 
is  good.  Chapter  VI,  "Geometrical  Properties  of  Sec- 
tions," gives  the  usual  demonstrations  for  centroid, 
moment  of  inertia,  radius  of  gy-ration  and  also  graphical 
methods  of  finding  the  same  which  are  very  good. 

Chapters  VII,  "Stresses  in  Beams,"  VIII,  "Reinforced- 
Concrete  Beams  and  Oblique  Loading,"  and  IX,  "De- 
flection of  Beams,"  give  the  usual  treatment.  The 
graphical  method  for  deflections  is  well  given,  but  the 
mathematical  demonstration  is  not  complete  in  that  the 
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author   assumes  -^    =  -^  =  -4,,  without   showing  the 

terms  neglected. 
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Chapli'i-  \,  ••( 'ii|iiiiiii>,  Staiirliiuiiv  and  Sliiils,"  does 
Mill  a-ivc  \\\\\\  -laiiilaid  Aincriiiiii  |iraitice  and  does  not 
l;im'  IIic  iiiiiln  I\  111;'  llimncs  upon  which  iiiaiiv  of  the 
Ininiiihis  iiM'd  :iiv  lia>cd,  nor  doi's  it  ;.ri\r  any  test  data  to 
slmw  (he  acriiiacy  of  ihnn.  luilcr's  and  ifaiikiiie's  col- 
niiin  I'liiiinilas  arc  nTiiniincnilid  i'ln-  prai-tical  use,  and 
llic  sliaiL;hl  liiii'  I'linniila  is  rcfcrri'd  to  as  being  "used 
prim  i|iall\  in  Aniciiia  and  giving  very  good  approxinia- 
liiiii>  Inr  iiin-li  wdikinv;."'  Miller's  formula  is  reccaii- 
iiiciidcd   al-i)   for   rein  I'un  cij  iinicrclc  coliiiiins. 

Chapter  Xl,  "Tor.^ion,"'  aiiaiii  iV\v>  nul  give  the  under- 
lying tlicDiy  as  well  as  iiiighl  lir  rspiMlnj.  Three  dilfcr- 
cnl  rorniiilas  arc  given  for  conilniied  torsion  and  bending, 
bill   llierc  is  nil  dciiionslrat  ion  of  llieir  tlieorv. 

Chapteis  Ml,  Mil  and  X  I V.  on  "Springs  and  Test- 
ing of  Materials,"  are  fair.  The  description  of  extcn- 
someters  might  have  included  llie  Hcrry  .strain  gage, 
which  has  lieen  round  invaluable  in  this  kind  of  work. 
Chapters  X\',  "Fixed  and  ('out iiiiious  Beams,"  and  XVI, 
"Distrilintiun  of  Shear  in  licanis,"'  are  good.  Chapter 
XVII,  on  "l^'lal  Plates  and  Slabs,"  is  very  good.  The 
girderless  iloor  is  not  coiisidci-cd.  Chapter  XVIII  treats 
of  pipes,  and  Chapter  XIX  of  curved  beams,  in  which 
is  gi\en  a  good  trealinent  of  tlu!  stres.ses  in  chain  links. 
Arches  and  hooks  an;  not  considered.  Chapter  XX,  on 
"K'otaling  Drums,  Disks  and  Shafts,"  is  very  good. 

At  the  end  are  given  a  set  of  prolilems  for  each  chap- 
ter, tables  of  the  properties  of  British  standard  sections 
and  a  table  of  logarithms  and  antilogarithms. 

References  in  the  text  to  other  authors  are  usually 
made  by  name  only,  omitting  reference  to  the  publica- 
tion in  which  the  ])articular  theory  may  be  found.  This 
fault  could  be  easily  corrected. 


ir<n)Il"^v^eIlE''g  SeweiPSig©  IPL©vas©<dl 

SEWERAGE:  The  DesiRning,  Construction  and  Maintenance 
of  SeweraRO  System.s — By  A.  Prescott  Folwell,  M.  Am.  See. 
C.  E.,  Past-President,  American  Society  of  Municipal  Im- 
provements; Editor  of  "Municipal  Journal  and  Engineer." 
.Seventh  edition,  revised  and  enlarged.  New  York:  John 
Wiley  &  Sons.  Cloth;  6x9  in.;  pp.  x  +  540;  46  illustra- 
tions.    $3  net. 

In  the  present  edition  of  his  well-known  book  on 
"Sewerage"  the  author  has  confined  his  attempts  at 
revision  to  the  portion  devoted  to  specifications,  where 
he  has  sul)stituted  the  specifications  not  long  ago  adopted 
Iiy  the  American  Society  of  IMunicijial  Improvements, 
and  to  the  section  on  sewage  disposal.  In  the  latter 
he  has  given  chief  attention  to  advances  in  screening,  to 
changes  in  tank  treatment,  and  he  has  added  a  couple 
of  pages  or  so  on  activated  sludge.  Besides  giving  a 
descriptive  tabulated  list  of  about  900  sewage-treatment 
works  and  adding  instructions  for  testing  sewage  effluent, 
the  portion  of  the  section  on  sewage  treatment,  devoted 
to  what  the  author  terms  "more  refined  purification," 
has  been  reduced  in  length. 

By  the  use  of  smaller  type  for  the  specifications  than 
was  used  in  the  earlier  edition  the  pagination  of  the 
volume  and  its  contents  up  to  that  point,  except  for 
the  new  .specifications,  remain  unchanged  until  page 
400,  where  sewage  treatment  begins.  The  net  changes 
under  the  heading  "Sewage  Treatment"  increase  the  size 
of  this  section  of  .the  book  as  a  whole  by  about  35  pages. 

In  the  sixth  edition,  published  in  1910,  the  principal 
changes,  as  compared  with  the  preceding  edition,  appear 
to  have  been   in  the  sections  dealing  with   the   use  of 
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ooiKTete  and  willi  s(>waf!,e  troaimont.  It  would  there- 
fore appear  that,  except  for  matter  on  tiie  increasing 
use  of  concrete,  the  new  specifications  and  two  successive 
revisions  of  the  section  on  sewage  treatment,  tiie  volume 
is  not  materially  changed  from  the  earlier  edition  of 
some  15  years  ago.  The  author  can  hardly  he  hiamed 
for  not  going  into  extensive  changes  in  a  one-volume 
work  on  sewerage  and  sewage  disposal  in  view  of  the 
two  vohimes  hy  Professor  Ogden,  published  since  the 
earlier  editions  of  Folwell,  and  particularly  since  the 
ap])earance  of  the  three-volume  work  entitled  "American 
Sewerage  Practice,"  by  ]\letcalf  and  Eddy.  It  is  hard 
and  discouraging  work  at  best  to  keep  any  engineering 
hook  up  to  date.  Mr.  Folwell  is  to  be  congratulated 
in  finding  the  demand  for  his  single-volume  work  con- 
tinue until  now  19,000  copies  have  been  issued  with  the 
present  printing  of  the  seventh  edition. 


SCIENTIFIC  MANAGEMENT  AND  LABOR  —  By  Robert 
Franklin  Hoxie,  Associate  Professor  of  Political  Economy, 
University  of  Chicago;  Special  Investigator  of  Scientific 
Management  for  the  United  States  Commission  on  Indus- 
trial Relations.  New  York:  D.  Appleton  &  Co.  Cloth; 
5x8  in.;  pp.  x    +    302.     $1.50  net.     ' 

Much  has  been  heard  of  the  opposition  of  organized 
labor  and  of  laborers  generally  to  scientific  management. 
After  a  scientifically  conducted  study  of  the  subject  the 
author  of  this  volume  weighs  the  evidence  gathered  with 
much  care  and  joins  with  his  two  "experts,"  one  represent- 
ing each  side,  in  declaring  that  the  scales  tip  against 
scientific  management  as  now  conducted  in  that  it  does 
not  afford  "any  adequate  protection"  to  the  "standards 
of  living"  set  by  labor. 

The  general  scheme  of  the  investigation,  which  was 
made  for  the  United  States  Commission  on  Industrial 
Relations,  was  as  follows :  Statements  of  the  claims 
of  the  two  sides  were  formulated  by  the  author  and 
submitted  to  representatives  of  each  side,  those  repre- 
senting scientific  management  being  Mr.  Taylor,  Mr. 
Gantt  and  Mr.  Emerson,  for  revision  and  approval. 
Shops  for  investigation  were  designated  by  the  three 
exponents  of  scientific  management  already  named. 
Robert  G.  Valentine,  Industrial  Counselor  of  Boston, 
was  chosen  to  represent  the  "employing  management" 
and  John  T.  Frey,  of  Cincinnati,  Editor  of  the  Interna^ 
linnnl  Mold-er's  Journal,  on  behalf  of  labor.  Some  35 
shops  and  concerns  were  visited,  and  in  addition  about 
150  men  on  both  sides  of  the  case  were  interviewed. 
■Vn  extended  questionnaire  was  also  used. 

The  main  part  of  the  body  of  the  book  consists  of 
the  author's  "Critical  Examination"  of  the  testimony 
gathered  from  the  various  sources  indicated.  It  is 
interesting  to  note  that  the  author  found  much  diversity 
as  to  the  theory  and  still  more  as  tn  tlic  pi'actice  of 
scientific  management.  One  gathers  from  his  pages  that 
in  his  opinicm  most  of  those  who  set  themselves  up  as 
leaders  in  the  field  are  hardly  worthy  of  the  title  and 
that  the  greater  number  of  the  subordinates  are  incapable, 
even  as  regards  service  to  the  true  interests  of  their 
employers,  while  for  the  most  part  they  utterly  lack  in 
knowledge  of  the  human  side  of  the  problems  with  which 
they  are  dealing.  The  weaknesses  of  the  relations  of 
labor  to  scientific  management  the  author  hardly  seems  to 
ta"ke  so  much  trouble  to  present.  He  doubtless  intends 
to  be  absolutely  fair  to  both  sides;  but  if  he  has  a  bias. 


it  a|)pears  to  be  against  scientific   management  and   in 
favor  of  labor. 

The  larger  part  of  the  book  is  taken  up  witii 
appendices  stating  the  attitude  of  .scientific  management 
toward  labor  and  the  claims  of  labor  against  scientific 
management,  together  with  the  lengthy  questionnaire 
used  in  the  inquiry. 

The  body  of  the  book  can  scarcely  fail  to  appeal  to 
anyone  who  has  much  interest  in  either  side  of  the  ques- 
tion at  issue,  and  the  various  appendices  will  be  almost 
equally  interesting  to  those  who  have  a  special  interest 
in   the  subject. 

'*] 

Reviewed  by  Caleb  iMills  Savillk* 

THEORY  OF  ERRORS  AND  LEAST  SQUARES:  A  Textbook 
for  College  Students  and  Researcher.s — By  LeRoy  D.  Weld, 
Professor  of  Physics  in  Coe  College.  New  York:  Mac- 
milan  Company.  Cloth;  5x7  in.;  pp.  xii  -|-  190;  11  illus- 
trations.    .$1.25  net. 

The  subject  of  least  squai'cs  is  often  .so  severely 
abridged  as  to  lessen  greatly  the  use  of  a  very  valuable 
tool,  but  in  the  book  under  review  Professor  Weld  has 
admirably  avoided  this  tendency.  The  author's  desire, 
as  stated  in  his  preface,  to  produce  at  the  same  time  a 
textbook  for  undergraduates  and  a  reference  for  research 
workers  seems  rather  too  ambitious  of  consummation. 
The  book  is,  however,  excellently  adapted  for  under- 
graduate use  and  is  of  especial  value  to  those  who  are 
dependent  on  self-help  to  acquire  sufficient  facility  in 
applying  the  principles  of  least  squares  to  ordinary 
problems. 

The  eight  chapters  into  which  the  text  is  divided 
follow  each  other  in  logical  sequence  and  treat  of  their 
subjects  in  a  clear  and  concise  manner.  The  text  begins 
with  an  elementaiy  discussion  of  "Measurement"  and 
passes  through  the  general  subjects  of  "Errors,"  "Prob- 
abilities," "The  Principle  of  Least  Squares,"  "Adju,st- 
ments  of  Observations,"  Empirical  Fonnulas"  and 
"Weighted  Observations,"  concluding  with  a  chapter  on 
"Precision  and  Probable  Error."  An  appendix  is  devoted 
to  advanced  mathematical  discussion  of  the  principles 
used  in  the  body  of  the  work.  This  arrangement  is  very 
attractive  in  that  the  working  formulas  appearing  in 
the  body  of  the  text  may  be  used  intelligently  without 
tiring  or  befogging  the  mind,  as  is  often  the  case  with 
abstruse  mathematical  gymnastics. 

As  a  whole  the  text  has  much  of  the  charm  and  easy- 
reading  quality  that  sustain  interest  in  the  mathematical 
books  of  Prof.  John  Perry,  and  it  may  well  find  a  very 
useful  place  in  the  work-a-day  library  of  a  busy  engineer 
as  well  as  be  a  most  instructive  guide  to  the  under- 
graduate student. 

W. 

AGRICULTURAL  DRAWING  ANI:)  THE  DESIGN  OF  FARM 
STRUCTURIOS — By  Thomas  E.  French,  Professor  of  En- 
gineering Dr;iwing.  and  Frederick  W.  Ives,  Assistant 
Professor  of  Agricultural  Engineering,  in  the  Ohio  State 
University.  New  York:  McGraw-Hill  Book  Co.  Cloth; 
8x11   In.;  "pp.   viii    +    130;   182   illustrations.      $1.25  net. 

Being  designed  "primarily  for  students  in  agriculture 
and  agricultural  engineering,"  this  book  first  takes  up 
the  general  subjects  of  drafting  and  of  working  drawings. 
A  long  chapter  dealing  w'ith  a  great  variety  of  farm 
structures  follows.     Next  come  maps  and  topographical 


•Chief    Engineer,    Hartford    Water    Commission,    Hartford, 
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<lniwin<;,  piclorjal  dniwin;;,  a  viirn'lv  ol  miol  i  m  Inm  (I.iIm 
iiiiil  a  hrh'l'  l)il)li(),i;ra|'liy.  'I'lic  .•-ulijcil.s  selected  are  |niic- 
lieal.  many  ol  tlieiii  liaviii;;  iu-eii  clioKfii  from  o.veciilL'd 
dc.si<rnH  i)v  the  anlhor.^i. 


THeory  of  Daim  Desi|(n 

Ii'kvikw  i:ii   \\\    I".   'ri:iiii  man* 

HAMS  AND  WIOIU.S:  An  Analytical  and  I'liKlical  TrratlNr  on 
Cravily  DaniN  an.l  \Vclrn.  Arch  and  liullii'HH  liain.s,  .Siih- 
nit-rncd  Wflr.H,  and  Harran<-N— My  \V.  <;.  Hll«h,  M.  rriHl. 
C  10..  In.MiK'CtlnK  I'InKlnccr  of  lirlKallon  WopUh.  Dcparl- 
nunit  of  Interior.  Canada.  Chicago:  Anicilcim  'I'rcluilc.il 
Society.     Cloth;   Kx'.>  In.;  pp.  20t;;   U'i  llln.MtnillciM.M.      $1.MI. 

The  author  tims  simimari/.es  his  own  idra  oj'  Ihe 
advantajres  of  the  iiieliuul  he  has  pursued  in  |ire,sentinff 
the  tlu'orv  ol'  dam   desiiin  : 

For  purposes  of  Instruction  in  llic  pilriilplc.M  ol  design  no 
lluMlhini  Is  so  Kood  as  the  oxhlliitlon  of  plans  of  actual  works 
ct>inl.lnod  with  a  critical  view  of  thoir  excellencies  or  defects. 
The  former  Is  ohtalnable  from  record  plans  in  many  technical 
works,  but  the  latter  Is  almost  entirely  wanting. 

The  hook  is  larjioly  made  up  ol"  matcn-ial  from  chapters 
II.  Ill  and  VI  of  Ihe  autli(n''s  jjivvioiis  work,  "The 
Traelieal  Design  of  Irri<ratioii  Stnietiires,"  hut  this 
material  lias  hei'ii  icvised  and  aniplilied  and  the  treat- 
ment broujrht  down  to  dat^>  hy  the  inelusiou  of  many 
designs  representative  of  the  most  recent  practice.  In 
its  present  form  it  pnsenis  a  distinctly  valuable,  though 
in  parts  elementary,  work  on  the  mathematical  procedure 
involved  in  the  design  of  the  various  classes  of  masonry 
dams. 

The  volume  opens  with  a  complete  exposition  of  the 
various  analytical  and  graphical  processes  by  which  a 
gravity-dam  section  may  be  analyzed,  the  lines  of  pres- 
sure drawn  and  the  maximum  pressures  determined, 
including  the  complete-  working  out  of  the  design  of 
a  section  of  270-ft.  height  with  a  limiting  unit  pressure 
of  18  tons.  Several  of  the  more  notable  gravity  dams 
are  then  analyzed  more  or  less  completely,  and  brief 
comment  is  made  on  their  distinctive  features.  A  dis- 
cussion of  the  effect  of  hydrostatic  uplift,  due  to 
pervious  foundation,  follows,  but  the  only  remedy  sug- 
gested is  the  use  of  a  rear  apron,  cither  entirely  artificial 
or  in  part  of  silt  deposited  from  the  reservoir.  No 
mention  is  made  of  the  method  of  foundation  grouting 
under  pressure,  and  there  is  but  a  passing  reference  to 
the  possibility  of  hydrostatic  pressure  occurring  within 
the  masonry  body  of  a  dam.  The  use  of  a  formula  for 
relation  of  maximum  and  mean  unit  stress,  in  which 
it  is  "assumed  that  any  tension  at  the  heel  can  be  cared 
for  by  the  adhesion  of  the  cementing  material  or  of 
reinforcement  anchored  down,"  and  the  failure  to  state 
clearly  that  the  primary  reason  for  the  middle-third 
requirement  is  to  eliminate  the  possibility  of  tension 
occurring  at  the  heel,  while  of  no  moment  to  the  ex- 
perienced designer,  might  mislead  the  uninformed  student. 

The  theory  of  arched  dams  is  covered  by  the  sub- 
mission of  two  formulas- — one  for  average  and  one  for 
maximum  unit  stress  due  to  arch  action — and  the 
statement  that  "experience  has  conclusively  proved  that 
if  the  profile  be  designed  on  the  supposition  that  the 
whole  is  an  elastic  arch,  this  conflict  of  stresses  near  the 
base  can  be  neglected  by  the  practical  man."  Various 
existing  single-  and  multiple-arch  dams  are  then  analyzed. 


•Eng-ineer,  United  States  Reclamation  Service,  Washington, 


a  di>i,vn  I'nr  ;i  dilleicnl  iai  Imllre'^s  areh  weir  is  worked 
(Hit,  and  several  typical  Ihil-deik  hnllress  dams  (Amhur 
sell  type)   an;  analyzed  and  eritieized. 

The  next  section  of  Hk!  book  is  devoted  to  the  dis- 
eiissioii  of  siiliniergtMl  weirs  rounded  on  sand.  These 
are  triwited  along  tlu;  lines  of  two  papers  on  that  siihjcet 
hy  the  aiithor,  which  were  piihlished  in  ICnijiii4'criii(j 
McirsiA'  Dee.  2'.),  IDIO,  and  Apr.  i;{,  l!tl  I,  hiil  (lie  present 
di.sciission  treats  the  suhject  at  greater  length  and  includes 
diseiissioiis   of   a    large    nnmlier  cil'   examples. 

Seoiiiiii"  shiires,  haiiages  and  regulating  gales  arc 
treated  in  the  loneliiding  portion  of  the  work.  Some 
mention  slKjnld  have  been  made  here  of  tlu;  rolhir  dam, 
as  devel(i|ie(l  innlei-  patents  by  a  (ierinan  (inn,  of  wiiich 
there  hinc  heen  a  nuniher  of  examples  installed  both  in 
the  (Inited  States  and  in  Murope.  These  roller  dams 
eomhine  the  advantages  of  water-tightness,  ease  of  opera- 
tion and  lon'j-  nnohst  rmli'd  openings  and  are  entitled  to 
consideration  where  thes('  recpiirements  are  to  be  met. 
If  this  .section  of  the  book  could  be  exf)anded  to  include 
examples  ol"  actual  installations  of  the  difTerent  types 
of  gates  developed  for  use  in  river  control  in  lock  and 
dam  work,  and  the  various  automatic  spillway  crest 
gates,  it  would  form  a  cha])ter  of  considerable  interest. 

'^ro  Iho  designing  engineer  who  desires  a  compendium 
of  (he  results  of  modern  theory  and  practice  in  this 
branch  of  engineering  this  work  should  prove  of  con- 
siderable value.  The  analyses  are  detiiiled  and  complete, 
(he  illustrative  designs  are  well  selected,  and  the  critical 
comments  of  the  author  not  only  lend  interest  and 
variety  (o  the  discussion,  but,  based  as  they  are  on  an 
intimate  and  varied  acquaintance  xvith  this  class  o;f 
construction  in  India  and  Egypt  as  well  as  in  America, 
are  illuminative  and  suggestive.  The  "inexperienced 
reader"  should  be  warned,  however,  that  there  is  some- 
thing more  to  the  design  of  a  gravity  dam,  for  example, 
than  the  drawing  of  a  right-angled  triangle  with  the 
hypothenuse  on  a  2:3  batter;  and  this  something  more 
is  a  matter  not  only  of  drawing  the  line  of  pressures 
as  per  detailed  instructions  and  making  correct  numerical 
substitutions  in  stated  formulas,  but  it  demands  a  knowl- 
edge of  the  underlying  principles  of  graphics  and  of 
the  derivation  of  the  formulas  from  the  fundamentals. 
Anything  short  of  that,  however  skillful  detailing  it  may 
be,  is  not  engineering  design.  It  is  of  course  entirely 
outside  the  scope  of  the  present  work  to  enter  into 
Ibis  field,  but  the  very  fullness  of  the  treatment  of  the 
methods  of  analysis  may  perhaps  cause  the  fact  to  be 
o\erlooked  that  this  knowledge  of  the  fundamentals  is 
essential. 


MODERN  PLUMBINO  II^LUSTRATED:  A  Comprehensive  and 
Thoroughly  Practical  Work  on  the  Modern  and  Most  Ap- 
proved Methods  of  I'lumbing  Construction — By  R.  M.  Star- 
buck,  author  of  "Questions  and  Answers  on  the  Practice 
and  Theory  ot  Sanitary  Plumbings."  Third  edition,  re- 
vised and  enlarged.  New  York:  Norman  W.  Henley  Pub- 
lishing Co.  Cloth;  Sxll  in.;  pp.  407;  fully  illustrated  by  58 
detailed  plates  made  expressly  by  the  author  for  this 
work.     $4. 

Little  change  seems  to  have  been  made  in  this  edition 
except  in  minor  details.  The  general  scheme  of  the  book 
is  to  present  one  after  another  element  or  a  combination 
of  elements  of  plumbing  on  plates  and  to  accom- 
pany each  plate  with  brief  text  consisting  of  explan- 
ations, warnings  and  directions.  Toward  the  end  the 
text  expands,  and  various  phases  of  water-supply  and 
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sewage  disposal  arc  prcsentod.  The  noIuiiii'  chiscs  witli 
"Su^ffiostions  for  Estiiiiatiiif;-  IMmiihiii<;  Constnictioii." 
The  plates  are  dearly  ])resonte(l,  but  uiany  of  tlic  draw- 
inf;;s  they  show  might  have  been  reduced  to  occupy  one- 
fourth  the  space  and  printed  in  the  text,  thus  saving 
lYi  pages  per  plate.  The  typo  and  tho  margins  are  aLso 
unnecessarily  large.  If  tho  book  were  reduced  to  some- 
thing like  half  in  bulk  and  nearly,  if  not  quite  that,  in 
price,  its  convenience  and  field  of  usefulness  would  be 
increased. 

liKviEWEi)  Hv  William  11.  lioKiiif" 

THE  DRSIGN  OF  STKAM  BOILER.S  AND  PRESSURK  VES- 
SELS— By  (ieoiRe  H,  Haven,  Professor  of  Machine  Design, 
and  GeorKc  W.  Swett,  Assistant  I'rofessor  of  Machine 
Design,  Massachusetts  Institute  of  Technology.  New 
York:  John  WiU-y  &  Sons.  Cloth;  6x9  in.;  pp.  vii  +  416; 
197    illustrations.      $2.50    net. 

The  authors  have  produced  a  book  on  tho  design  of 
steam  boilers  and  other  pressure  vessels  that  is  consid- 
erably in  advance  of  earlier  works  on  the  subject.  Their 
aim  is  to  hannonize  rational  theory  with  conservative 
practice,  and  they  believe  that  the  problems  encountered 
possess  particular  advantages  to  students  as  a  basis  for 
the  proper  study  of  machine  design.  Wherever  it  M'as 
possible  to  do  so,  the  formulas  and  rules  given  were  ob- 
tained by  rational  ratlier  than  by  empirical  methods. 

In  the  opening  chapter  the  authors  state  that  there  is 
in  existence  upward  of  14,000,000  hp.  of  boilers  used  in 
manufacturing  operations  in  the  United  States  alone. 
Where  a  few  years  ago  a  100-hp.  boiler  was  considered  a 
large  unit  and  125  lb.  per  sq.in.  was  considered  a  high 
pressure,  today  500-hp.  units  carrying  250  lb.  per  sq.in. 
are  commonly  encountered.  The  authors  are  of  the 
opinion  that  200  hp.  or  78  in.  in  diameter  is  about  as 
large  a  unit  as  should  be  adopted  if  the  horizontal  tubular 
type  is  selected.  When  vertical  boilers  are  used,  400- 
hp.  units  are  often  employed;  and  when  water-tube  boil- 
ers are  chosen,  units  of  500  or  700  hp.  are  common. 

Other  topics  considered  in  the  first  chapter  are  the 
proper  combustion  of  fuel,  the  grates,  furnace  settings, 
and  the  materials  used  in  boiler  construction.  Stand- 
ard specifications  for  such  materials  are  given.  There 
is  also  a  digest  of  the  Massachusetts  rules  for  the  con- 
struction of  boilers,  which,  together  with  otlier  informa- 
tion, should  prove  of  great  value  to  the  designer. 

The  second  chapter  presents  valuable  information  on 
the  metliod  of  determining  the  stresses  in  the  various 
parts  of  the  boiler.  The  next  chapter  contains  a  com- 
plete discussion  of  riveted  joints,  together  with  detailed 
information  and  numerous  tables  showing  how  to  deter- 
mine the  net  efficiency  of  the  various  joints  encountered 
in  practice. 

The  pro])er  ])roportion  of  heating  surface  to  grate 
surface,  the  proper  size  of  tubes,  etc.,  are  discussed  in 
the  fourth  chapter,  which  also  contains  interesting  details 
of  construction  and  valuable  information  on  the  staying 
of  flat  and  curved  surfaces.  Boiler  mountings  are  pro- 
fusely illustrated  and  discussed  at  length. 

Complete  specifications,  with  calculations  in  detail, 
are  given  for  horizontal  tubular,  Scotch  marine,  vertical 
and  the  locomotive  type  of  boilers,  there  being  a  chapter 
for  each  type.  The  ninth  chapter  is  devoted  to  the 
design  of  steel  tanks. 

•Superintendent,  Steam-Boiler  and  Flywheel  Department, 
Fidelity   and   Casualty   Co.,   New   York   City. 


The  work  should  not  f)nly  prove  to  bo  a  valuable  text- 
book for  engineering  colleges,  but  .shoulfl  al.so  be  a  helpful 
guide  for  draftsmen,  boiler-shop  foremen,  inspectors  and 
others  interested  in  tho  ]>roper  design  and  construction 
of  steam  boilers  and  other  pressure  vessels.  The  authors 
are  to  be  thanked  by  the  entire  engineering  profession 
for  giving  us  so  much  help  in  such   concise  form. 
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AUTOGENOUS  WELDING  AND  CUTTING  —  By  Theodore 
Kautny.  Translated  by  the  Author  and  .lames  F.  White- 
ford,  M.  Am.  Soc.  M.  E.  New  York:  McGraw-Hill  Book  Co. 
Cloth;   5x8   in.;  pp.  xiv    +    157;    130   illustrations.     .$1   net. 

OXYACETYLENE  WELDING  AND  CUTTING:  Electric,  Forge 
and  Thermit  Welding,  Together  with  Related  Methods  and 
Materials  Used  in  Metal  Working  and  the  Oxygen  Process 
for  Removal  of  Carbon — By  Harold  P.  Manly,  Chief  En- 
gineer. American  Bureau  of  Engineering.  Chicago: 
Frederick  J.  Drake  &  Co.  Cloth,  leather,  4x7  in.;  pp.  215; 
56  illustrations.     Cloth,   $1;   leather,   $1.50. 

The  growing  importance  of  high-temperature  methods 
of  welding  and  cutting  metals  is  illustrated  anew  by  the 
recent  appearance  of  two  books  on  the  subject. 

Mr.  Whiteford  has  given  an  interesting  arrangement 
of  European  practice  in  oxyacetylene  welding  and  cut- 
ting of  metals,  which  should  interest  Americans  having 
such  work  to  do.  The  sections  on  Continental  appar- 
atus will  be  of  less  importance  to  such  readers. 

After  a  brief  description  of  the  several  autogenous 
welding  flames  available,  the  text  settles  down  to  the 
oxyacetylene  process,  the  one  of  greatest  commercial  de- 
velopment. Acetylene  and  oxygen  generation  precedes  a 
few  brief  remarks  on  fittings  and  more  extended  descrip- 
tions of  welding  and  cutting  torches.  The  rest  of  the 
book  (two-thirds)  is  devoted  to  welding  technique — re- 
pairs of  cast  iron  and  steel  pieces ;  fabrication  of  sheet-iron 
articles,  boilers  and  miscellaneous  vessels,  small  pipes 
and  large  conduits;  special  work  on  copper,  aluminum, 
nickel,  etc. 


Mr.  iVlanly's  book  is  another  addition  of  the  publishers 
to  a  long  list  of  works  written  for  the  mechanic,  but 
of  such  merit  and  service  as  to  be  worthy  of  a  place  in 
the  library  of  many  technically  trained  men.  The  most 
of  the  space  is  dr  voted  to  oxyacetylene  apparatus  and 
work,  though  hand  and  electric  welding  and  soldering 
are  not  perfunctorily  passed  over.  The  sections  on  braz- 
ing and  thermit  welding  are  too  abbreviated  to  .serve  for 
more  than  casual  reference. 

The  book  opens  with  a  short  discussion  of  the  methods 
of  producing  common  metals  and  alloys,  their  physical 
properties  and  working  into  commercial  shapes.  The 
generation  and  storage  of  oxygen  and  acetylene  gases  are 
described  at  length.  Prior  to  taking  up  technique  of 
oxyacetylene  work,  common  valves  and  torches  are  de- 
scribed. The  welding  practice  as  outlined  covers  advance 
preparation  of  the  work,  torch  manipulation,  gas  regula- 
tion, etc. 
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PROCEEDINGS  OF  THE  PAN-AMEKICAN  ROAD  CONGRESS, 
Hela  at  Oakland,  Calif.,  Sept.  13-17,  1915 — New  York  City 
(150  Nassau  St.):  Executive  Committee,  Pan-American 
Road  Congress.     Paper;  6x9  in.;  pp.  416.     $2. 

This  bulky  volume  contains  the  jiapers  antl  discussions 
that  were  presented  at  tho  Koad  Congress  held  at  Oak- 
land, Calif.,  Sept.  13-17,  1915,  under  the  joint  auspices 
of  the  American  Road  Builders  Association  and  the 
American  Highway  Association.  Although  the  attendance 
at  the  congress  was  rather  disappointing,  the  published 
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voliiiiic  of  ■■  rrocccdingH"  indiciilcs  llml  llw  iinctiii;,'  was 
su(•l•^'s^^l'll^  in  I'liciliii;,'  ii  lai'^i'  iiiniihcf  of  |m|icrs  anil 
f.vtiMitii'd  (lisi'UHsion  upon  tlicni.  While  a  ;rn'at  deal  of 
till!  inathT  in  tiic  volnnic  is  of  only  |ia,s>in^f  intfrcst. 
•ii<,divva_v  I'nyiiitTis  will  i>robal)ly  lind  sonif  of  tlif  iiapurs 

UHl'lul. 

Oil  Fuel  in  tllhe  nm^dlunstliries 

l.NniTSTRIAU    ITSKS    OK    Fl'KI.    Oil My     !•'.     H.     IHmii        Sail 

Kiaiu'lHco.  Calir.:  T.clink-al  I'ubllMhhiK  Co.     Cloth;  r..\,s  In.; 
pji.   Tia:  lOS  lllUMlratloii.s.      $3. 

Mr.  Dunn  has  f^allu'i-cd  in  this  iitllc  Nolmiu'  the  must 
foinpli'to  ('(tlloction  of  drsc  riiili(iii>  iiinl  data  df  oil- 
hurninjj:  oquipnicid  ut  seen,  'rhcrc  air  a  inininiiini  of 
fiviU'ral  stali'iiu'iit  and  a  iiiaxiiniiiu  ol'  spccilic  details  and 
fifiurcs.  Tlu're  is  an  (iccasioiial  point  where  the  text 
eouid  have  been  itnproNcd  (Tor  instaiuc,  where  it  is 
stated  inadvertnitly  that  the  density  of  the  air  increases 
with  increasing  altitude),  hut  all  such  short eoinin.us  dis- 
appear in  view  of  the  merits  of  the  work.  The  author 
lias  <,nven  f::reat  proniineiice  to  availahle  coininercial  ap- 
paratus, hut  without  exidcut  ])artiality  as  far  as  ho  goes; 
the  inclusion  of  much  such  matter  is  essential  to  a  book 
of  this  sort,  no  matter  how  undesirable  in  a  treatise  of 
tlierino-dynainies.  The  author  lui^lit  i)rofitahly  have  gone 
farther.  The  variety  of  sources  for  much  of  the  author's 
matter  has  leil  to  a  lack  of  uniform  style  and  attractive- 
ness in  the  illustrations.  That  does  not  impair  the  real 
usefulness  of  the  hook,  of  course,  but  it  gives  it  a  certain 
typographical  handicap  in  these  days  of  more  attention 
to  the  artistic  appearance  of  technical  publications. 

The  author  starts  out  with  some  comparisons  between 
oil  and  solid  fuels  and  numy  data  on  the  physical  prop- 
erties of  various  oils.  Storage  and  pumping  systems  are 
briefly  described  and  then  boiler-furnace  arrangements 
found  suitable.  Not  mucli  is  said  in  this  last  part  about 
burners,  heaters,  etc.;  these  are  grouped  in  a  following 
chapter.  Kilns,  and  furnaces  for  clay,  lime,  cement  and 
glass  works  are  described  as  they  have  been  run  on  oil. 
There  is  here  much  information  on  the  technology  of 
these  industries,  particularly  as  it  affects  oil  burning; 
comparative  data  on  operation  are  included.  Metallurgi- 
cal work  (copper  and  iron  smelting  and  steel  making) 
are  similarly  included.  There  are  chapters  on  oil-burning 
locomotives  and  steamers.  Small  apparatus  for  domestic 
household  service  is  taken  up  with  the  same  definiteness. 

IRRIGATION  AND  SETTLEMENT  IN  AMERICA — By  A.  D. 
Lewis,  Circle  Engineer,  Irrigation  Department,  Union  of 
South  Africa;  late  of  the  Public  Works  Department  of 
Punjab,  India.  Pretoria,  South  Africa:  Government 
Printing  and  Stationery  Office.  Cloth;  8x11  in.;  pp.  2.58; 
illustrated.     10/6,  post  free. 

How  17  of  the  leading  irrigation  works  in  the  United 
States  impressed  an  engineer  from  South  Africa  and 
what  points  regarding  them  he  saw  fit  to  record  for 
the  benefit  of  engineers  and  government  authorities  on 
another  continent  can  scarcely  fail  to  arouse  the  curi- 
osity of  anyone  in  the  United  States  who  is  interested 
in  irrigation.  In  addition,  the  volume  before  us  has 
much  intrinsic  merit  because  it  sets  forth  in  concise 
and  readable  terms  the  leading  features  of  a  number  of 
the  irrigation  projects  of  the  United  States  Eeclamation 
Service,  several  Carey  Act  projects,  some  California 
irrigation-district  projects  and  the  very  interesting 
Imperial  Valley  scheme  in  Southern  California. 


Hesides  iiiillining  the  irrigation  features  of  the  various 
works,  the  aiilhor  pays  considenihle  attention  1o  con- 
ditions    alfeeling    settlers    on     the     i)rojei-ts,     including 

accoiintj*   o(   so crop   ('.vperiinents.      At   the   cIokc   of 

the  voliiiiie  a  brief  "siiinniary  of  iinporlant  points"  is 
gi\<n.  The  illustrations  include  a  niiinber  of  sketches 
iitid  line  drawings,  besides  some  handsome  halftoiK! 
engravings. 

Throughout,  the  author  shows  keen  appi'eciat  ion  of 
the  salient  engineering  and  other  points  of  the  works 
which  he  visited.  Mis  j(Hirncy  through  this  country 
was  undertaken  in  !!»!:!,  hut  hi--  iiccounl  of  the  works 
visited  was  not  published  until  last  year,  Tlu'  volume 
is  well  worth  adding  to  the  irrigation  section  of  any 
engineering  library,  both  because  of  its  concise  descrip- 
tions of  so  niiinv  important  irrigation  works  and  also 
hecau.se  it  is  as  true  in  engineering  and  matters  of  govern- 
mental policy  as  in  poetry  that  there  are  advantages 
in  seeing  ourselves  as  others  sec  us. 

MnEE  CoirastB'uacttaoini 

HKAVY-TIMJ5EU  M  ILL-CON.STUUCTION  HUlLDINfJ.S— By 
C.  E.  I'aul,  Construction  EnKinecr,  Chicago.  Chicago: 
Engincerint?  Bureau,  National  Lumber  Manufacturers  As- 
sociation,    I'aper;  6.\9  in.;  pp.  66;  illustrated. 

A  broad  and  illuminating  treatment  of  the  mill- 
construction  type  of  building  is  made  available  in  this 
jmblication.  The  defining  elements,  arrangements  of 
framing  and  best  details  of  mill-con.structed  buildings  are 
di.scussed  and  illustrated.  There  are  a  few  tables  at  the 
end,  but  the  value  of  the  booklet  lies  mainly  in  the  de- 
scrijitive  discussion  of  the  several  elements  of  the  mill- 
construction  type.  The  booklet  covers  this  subject  so 
well  that  it  should  be  on  the  shelf  of  every  engineer  con- 
cerned with  building  construction. 

SHINGLE  ROOF.S  AS  CONPLAORATION  SPREADERS:  An 
Appeal  to  the  Civil  Authorities  and  Civic  and  Commer- 
cial Bodies.  New  York  City;  National  Board  of  Fire 
Underwriters.     Paper;  6x9  in.;  pp.  21;  illustrated. 

The  argument  put  forward  in  this  pamphlet  of  fire- 
insurance  interests  is  essentially  that  the  shingle  roof  is 
the  worst  element  in  producing  conflagrations.  Views  and 
brief  descriptions  of  the  principal  conflagrations  of  recent 
years  support  the  argument  strongly,  although  little 
stress  is  laid  on  the  large  proportion  of  nonshingled  values 
destroyed  in  these  great  fires  or  on  the  fact  that  many 
conflagrations  started  and  spread  in  nonshingled  dis- 
tricts. In  any  event  the  substance  of  the  booklet  pro- 
vides a  forcible  argument  for  considering  fire-resistant 
roofing  and  should  have  the  careful  study  of  every  archi- 
tect, every  intending  home  builder  and  all  who  have  to 
do  with  city  building  laws  and  fire  laws. 

To  record  "municipal  progress  in  Minnesota"  the 
League  of  Minnesota  Municipalities  has  recently  begun 
publishing  a  bulletin  once  in  two  months,  to  which  has 
been  given  the  name  "^Minnesota  ^Municipalities."  G.  A. 
Gesell  is  editor  and  Prof.  Frederick  H.  Bass  is  asso- 
ciate editor  (publication  office,  Engineering  Building, 
University  of  Minnesota;  25c.  a  copy  or  $1.25  a  year). 
The  first  two  numbers  contain  articles  on  "Central- 
Station  Heating  in  Minnesota,"  "Virginia's  New  Sewage- 
Disposal  Plant,"  "Public  Water-Supplies"  and  other 
subjects. 
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[So  far  as  possible  the  name  of  each  publisher  of  books  or 
pamphlets  listed  in  these  columns  is  siven  in  eacli  entiy.  If 
the  book  or  pamphlet  is  for  sale  and  thi'  price  is  known  by 
the  editor,  the  price  is  stated  in  each  entry.  Where  no  price 
is  siven  it  does  not  necessarily  follow  that  the  book  or  pam- 
phlet can  be  obtained  without  cost.  Many,  but  not  all,  of  the 
pamphlets,  however,  can  be  secured  without  cost,  at  least  by 
inclosing  postage.  Persons  who  are  in  doubt  as  to  the  means 
to  be  pursued  to  obtain  copies  of  the  publications  listed  in 
these  columns  should  apply  for  information  to  the  stated  pub- 
lisher, or  in  case  of  books  or  papers  privately  printed,  then 
to  the  author  or  other  person  indicated   in  the  notice.] 

AMERICAN  WOOD-PRESERVERS'  ASSOCIATION:  Proceed- 
ings of  Annual  Meeting  Held  at  Chicago,  Jan.  18-20,  1916 — ■ 
Baltimore,  Md.  (Mt.  Royal  Station):  F.  J.  Angler,  Secy.- 
Treas.     Paper;   6x9  in.;  pp.  432;  illustrated. 

ARTESIAN  WELLS  AND  METHODS  OF  PUMPING  THEM — 
Hy  John  D.  Kilpatrick,  Consulting  Engineer,  .'iO  Church 
St.,  New  York  City.  [Reprinted  from  the  Journal  of  the 
American  Water-Works  Association.  Vol.  2,  No.  4,  Decem- 
ber,   1915.]      Paper;   6x9    in.;   pp.    IS. 

BULLETIN.S,  UNITED  STATES  DEPARTMENT  OF  LABOR — 
Washington,  D.  C.  Paper;  6x9  in.;  pp.  ,57  and  26.  illustrated. 
No.  339,  Experiments  on  the  Economical  Use  of  Irriga- 
tion Water  in  Idaho — By  Don  H.  Bark,  Irrigation 
Engineer.  No.  348,  Relation  of  Mineral  Composition 
and  Rock  Structure  to  the  Physical  Properties  of 
Road  Materials — By  E.  C.  E.  Lord,  Petrographer.  10c. 
a  copy,  from  Superintendent  of  Documents,  Wash- 
ington, D.  C. 

CANADIAN   DEPARTMENT    OF   RAILWAYS   AND   CANALS — 
Ottawa,   Ontario,   Canada.      Paper;   7x10    in.;    illustrated. 
Annual    Report    for    Fiscal    Year    from    Apr.    1,    1914,    to 

Mar.  31,  1915.     Pp.  456. 
Railway    Statistics    for    the    Year    Ended    June    30,    1915. 

Pp.   190. 
Canal    Statistics    for    the    Season    of    Navigation,     1915. 

Pp.  108. 
Telephone  Statistics   for  the  Year   Ended   June   30,   1915. 

I'p.  83. 

CANADIAN  DEPARTMENT  OF  THE  INTERIOR,  IRRIGA- 
TION BRANCH — Ottawa.  Ontario,  Canada.  Paper;  7x10 
in.;    illustrated. 

Reports  on  Irrigation,  1915.     Pp.  23. 

Report  on  Irrigation  Surveys  and  Inspections.  1915. 
Pp.  72. 
CONCRETE  CONSTRUCTION  FOR  RURAL  COMMUNITIES — 
By  Roy  A.  Seaton,  Assoc.  M.  Am.  Soc.  M.  E.,  Professor  of 
Applied  Mechanics  and  Machinery  Design  and  Superin- 
tendent of  Construction,  Kansas  State  Agricultural  Col- 
lege. New  York:  McGraw-Hill  Book  Co.  [Agricultural  En- 
gineering Series.]  Cloth;  6x9  in.;  pp.  xi  +  223;  96  illus- 
trations.    $2  net. 

EARTH  PRESSURE,  RETAINING  WALLS  AND  BINS— By 
William  Cain,  M.  Am.  Soc.  C.  E.,  Professor  of  Mathematics, 
University  of  North  Carolina.  New  York:  John  Wiley  & 
Sons.  Cloth;  6x9  in.;  pp.  x  +  287;  99  illustrations.  $2.50 
net. 
ENGINEERING  BULLETINS,  MICHIGAN  ST.VTE  BOARD  OF 
HEALTH — Lansing  Mich.  Paper;  6x9  in.;  pp.  68  and  15; 
illustrated. 

No.  7,  The  Investigation  into  the  Causes  of  the  Typhoid 

Fever   Epidemic   at    Monroe,   Mich.,   Occurring   During 

the  Summer  of  1915 — By  James  W.  Follin.     No.  8,  The 

Sanitary    Privy — By   Edward   D.    Rich,   State   Sanitary 

Engineer. 

ENGLISH    AND    AMERICAN    TOOL     BUILDERS— By     Joseph 

Wickham     Roe,    Assistant    Professor    of    Machine    Design, 

Sheffield   Scientific   School,    Yale   University.      New   Haven, 

Conn.:   Yale  University   Press.     Cloth;   7x10   in.;   pp.  xv    + 

315;  57  illustrations.     $3  net. 

FIVE-FIGURE  MATHEMATICAL  TABLES,  Consisting  of 
Logs  and  Cologs  of  Numbers  from  1  to  40,000;  Illogs  (Anti- 
logs)  of  Numbers  from  0.0000  to  0.9999;  Lologs  (Logs  of 
Logs)  of  Numbers  from  0.00100  to  1,000;  Illologs  (Antilo- 
logs)  of  Numbers  from  6.0  to  0.5000,  Together  with  an 
Explanatory  Introduction  and  Numerous  Examples;  also, 
Trigonometrical  Functions  and  Their  Logs  of  Angles  from 
0°  to  90°  at  Intervals  of  1  Minute,  with  Subsidiary  Tables 
— Compiled  by  E.  Chappell,  B.Sc,  A.  C.  G.  I.,  Assoc.  M. 
Inst.  C.  E.,  Temporary  Naval  Instructor  R.  N.,  Late 
Lecturer  in  Engineering  at  the  City  and  Guilds'  (Engi- 
neering) College,  Imperial  College  of  Science  and  Tech- 
nology, Ijondon,  S.  W.  New  York:  D.  Van  Nostrand 
Co.     Cloth;  6x9  in.;  pp.  xvi   +   320.     $2  net. 

GLIMPSES  OF  OUR  NATIONAL  PARKS— By  Robert  Sterling 
Yard.  Washington,  D.  C. :  Department  of  the  Interior. 
I'aper;    6x9    in.;    pp.    48;    illustrated. 

IMPRESSIONS  OF  AN  ENGINEER  IN  PUBLIC  SERVICE— 
By  Morris  Llewellyn  Cooke,  Director  of  Public  Works  of 
City  of  Philadelphia.  [Presented  before  the  Engineers' 
Club  of  Philadelphia,  Nov.  16,  1915.]     Paper;  6x9  in.;  pp.  15. 

THE  INDU.STRIAL  ARTS  INDEX:  Subject  Index  to  a  Selected 
List  of  Engineering  and  Trade  Periodicals  for  1915 — 
Edited  by  Marion  E.  Potter.  Louise  D.  Teich  and  Helen  M. 
Craig.  Third  Annual  Cumulation.  White  Plains,  N.  Y.: 
The  H.  W.  Wilson  Co.     Cloth;  7x10   in.;  pp.   509. 

MOSQUITO  CONTROL  IN  PANAMA:  The  Eradication  of  Ma- 
laria and  Yellow  Fever  in  Cuba  and  Panama — By  Joseph 
A.  LePrince,  C.E.,  A.M.,  Chief  Sanitary  Inspector,  Isthmian 
Canal  Commission,  1904-1914.  and  A.  J.  Orenstein.  M.D., 
Assistant  Chief  Sanitary  In.spector,  Isthmian  Canal  Com- 
mission.  With  an  Introduction  by  L.  O.  Howard,  LIj.D., 
Entomologist    and    Chief,    Bureau    of    Entomology,    United 


States  Department  of  Agriculture.  New  York:  G.  P.  I'ut- 
nams  Sons.  tMoth;  6x9  in.;  pp.  xvii  +  335;  100  illustra- 
tions. $2.50  net. 
A  NEW  PENIOTRATION  NEEDLE  FOR  USE  IN  TESTING 
BITUMINOUS  MATERIALS— By  Charles  S.  Reeve,  Chemist, 
anil  Kied  I'.  I'rilchard,  Assistant  Chemist.  Office  of  Public 
Uoads  and  Rural  lOngineering.  Washington,  D.  C:  De- 
partment of  Agriculture.  [Reprint  from  "Journal  of  Agri- 
cultural Research,"  Mar.  13,  1916.]  Paper;  7x10  in.;  pp.  6; 
illustrated. 
Ol'INIO.N'S  AND  DECISIONS  OF  THE  RAILROAD  COMMIS- 
SION OF  WISCONSIN  (Madison,  Wis.).  Volume  XVI,  Feb. 
10.  1915,  to  Nov.  15,  1915 — Compiled  by  Lewis  E.  Gettle, 
Secretary.  Cloth;  6x9  in.;  pp.  936. 
PUBLICATIONS,  UNITED  STATES  BUREAU  OF  MINES— 
Washington,  D.  C.  Paper;  6x9  in.;  pp.  60  and  30;  illus- 
trated. 

Bulletin  No.  91,  Instruments  for  Recording  Carbon  Diox- 
ide in  Flue  Gases— By  J.  F.  Barkley   and  S.  B.   Flagg. 
10c.  a  copy. 
Technical  Paper  No.   113,  Some  Properties  of  the  Water 
in  Coal — By  Horace  C.   Porter  and  O.  C.   Ralston.     5c. 
a  copy. 
Copies  may  be  obtained  from  Superintendent  of  Docu- 
ments, Washington,  D.   C. 
PUBLICATIONS,     UNITED     STATES     BUREAU     OF     STAND- 
ARDS— Washington,  D.  C.     Paper,  7x10  in.;  illustrated. 
Report  of  the  Tenth  Annual  Conference  on  Weights  and 
Measures,   Held    in   Washington,   May   25-28,   1915.      Pp. 
254. 
Circulars— No.    9.    Testing    of    Glass    Volumetric    Appa- 
ratus.     Pp.    32.      No.    19,    Standard    Density   and   Volu- 
metric  Tables.      Pp.    67.      10c.   a    copy. 
Scientific  Papers — No.  266,  Preparation  of  Pure  Iron  and 
Iron-Carb(m    Alloy.s — By   J.    R.    Cain,    Associate    Chem- 
ist; E.  Schramm,  Assistant  Chemist,  anil  H.  E.  Cleaves, 
Assistant     Chemist.       Pp.     26.       No.     274,     Interference 
Measurements  of  Wave  Lengths   in   the   Iron  Spectrum 
— By  Kelvin   Burns,   Associate   I'hysicist;   W.    F.   Meg- 
gers, Laboratory  Assistant,  and  Paul  W.  Merrill.     Pp. 
272.     No.  275.  Relation  Between  Composition  and  Den- 
sity of  Aqueous  Solutions  of  Copper  Sulphate  and  Sul- 
phuric Acid — By   H.   1).   Holler,  Assistant   Chemist,   and 
E.    L.    Peffer,    Laboratory    Assistant.      Pp.    9.      Nos.    266 
and   274,   10c.  a  copy;   No.   275,   5c.   a  copy. 
Copies   may   be   obtained   from   Superintendent   of  Docu- 
ments,   Washington,    D.    C. 

PUBLICATIONS,  UNITED  STATES  GEOLOGICAL  SURVEY — 
Washington,   D.  C.     I'aper;   6x9   in.;   illustrated. 

Bulletin  No.  621-P,  Analyses  of  Coal  Samples  from  Vari- 
ous Parts  of  the  United  States — By  Marius  R.   Camp- 
bell  and    Frank    R.    Clark.      Pp.    251-375. 
Water-Supply  Paper.<; — No.  332,  Surface  Water-Supplv  of 
the  United  States,  1912;  Part  XII,  North  Pacific  Drain- 
age   Basin.s — liy    Nathan    C.    Grover.    Chief    Hydraulic 
Engineer;    F.    F.    Henshaw,   G.   C.   Baldwin   and   W.    A. 
Lamb,  District  Engineers.     Pp.   748.     No.   383.   Surface 
Water-supply    of    the    United    States,    1914;    Part    III, 
Ohio  River  Basin — By  Nathan  C.  Grover.  and  Albert  H. 
Horton  and  Warren   E.  Hall,   District   Engineers.      Pp. 
125.      No.    369,    Water   Powers   of   the    Cascade    Range; 
Part  III,  Yakima  River  Basin — By  Glen  L.  Parker  and 
Frank  B.  Storey.     Pp.   169.     No.  398,  Ground  Water  in 
San    Joaquin    Valley,    California — By    W.    C.    Menden- 
hall,  R.  B.  Dole  and  Herman  Stabler.     Pp.  310. 
PUBLIC  SERVICE  COMMISSION  FOR  THE  FIRST  DISTRICT 
OF  THE  STATE  OF  NEW   YORK:    Report  for  Year  Ended 
Dec.   31,   1914.     Vol.   It.   Statistics   of  Transportation   Com- 
panies for  Year  Ended  June  30.  1914 — New  York:    Bureau 
of  Statistics  and  Accounts  of  the  Commission.     Cloth;  6x9 
in.;   pp.   907. 

RATE  OF  RETURN  AND  PROPER  DISTRIBUTION  OF  REV- 
ENUE BETWEEN  THE  MUNICIPALITY  AND  THE  PUB- 
LIC— By  C.  B.  Salmon,  Beloit,  Wis.  [Paper  Presented  at 
Meeting  of  the  Public  Utilities  Association  of  West  Vir- 
ginia at  White  Sulphur  Springs,  W.  Va.,  Nov.  19,  1915.] 
Paper;    6x9    in.;    pp.    30. 

REPORT  OF  BRITISH  DEPARTMENTAL  COMMITTEE  ON 
THE  DANGER  IN  THE  USE  OF  LEAD  IN  THE  PAINT- 
ING OP  BUILDINGS — Washington,  D.  C:  Bureau  of  Labor 
Statistics.      Bulletin   No.    188.      Paper;   6x9   in.;   pp.   207. 

REPORT  ON  THE  DESTRUCTIVE  ACTION  OF  SEA  WATER 
ON  CONCRETE  .\ND  METHODS  OF  GUARDING  AGAINST 
IT — By  W.  Walters  Pa^on.  A.ssoc.  M.  Am.  Soc.  C.  E.  (With 
J.  E.  Greiner,  Consulting  Engineer,  Fidelity  Building,  Bal- 
timore, Md.)  [Reprinted  from  the  "Monthly  Journal"  of 
the  Engineers'  Club  of  Baltimore,  April,  1916.]  Paper; 
8x11   in. 

REPORT  UPON  THE  PROTECTION  OF  THE  PUBLIC 
HEALTH  IN  THE  VALLEY  OF  THE  NEPONSET  RIVER 
— Boston,  Mass.  State  Department  of  Health.  Paper;  0x9 
in.;  pp.  75;  illustrated. 

RULES  OP  THE  (INDIANA)  STATE  BOARD  OF  ACCOUNTS 
CONCERNING  PUBLIC-BUILDING  CONTRACTS,  1916 — 
Indianapolis:     The  Board.     Paper;  4x8   in.;   pp.   12. 

STATISTICAL  ABSTRACT  OF  THE  UNITED  STATES,  1915 — 
Washington,  D.  C:  Bureau  of  Foreign  and  Domestic  Com- 
merce. Cloth;  6x9  in.;  pp.  74.1.  Bound  in  paper  50c.  a 
copy,  from  Superintendent  of  Documents. 

THE  STRANGE  CASES  OF  M.\SON  BRANT — By  Nevil  Monroe 
Hopkins.  I'hiladelphia:  .T.  B.  Lippincott  Co.  Cloth;  5x8 
in.;  pp.  304;  illustrated.     $1.25  net. 

STRESS  AND  STRAIN — By  C.  M.  Broomall.  [Reprinted  from 
the  Proceedings  of  the  Delaware  County  Institute  of  Sci- 
ence, Media.   Penn.     Vol.  VIII,  No.  1,  May,   1916.]      Paper; 

6x9  in.;  pp.  18;  12  illustrations. 

YEAR  BOOK  FOR  1910,  ADMINISTRATIVE  REPORT  AND 
VARIOUS  ECONOMIC  AND  GEOLOGICAL  PAPERS — Ur- 
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illustrated. 


1  i;!.s 

M   u         H  I       nimuiiiMwiiuiMi  i  lu     u 


K  N  C  1  \  I-;  !•:  I!  1  .N  C      N  !■;  W  S 


Vol.  rn,  No.  yi 


F 


uh 


(d  OMce 


iiiiiimiiiiiiitiiiiiiMiiiiiimiiiiiiiHiiiiiiiiMiiiiiiimiiiiiimiiiiiiiiiiiiiiiiii iiiiiiiiiiiiiiiiiMiiiiMiiiiiiiiiMiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiii iiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiimiiiiiHiiiiiiiiiiiiiiiiiiniiiiiiniiiiiiiiiiinnniiiiimimiiiiiiiiMMiMnriiiMiiiMMiiM^ 


Tests  Sfi^o^'ir  £artl:&  Pressures 
One-Half  Hydrostatic 

All  cvci'llfiil  set  of  iiicMsui-fiiiciils  (if  earth  pi-cssiirc 
jigiiinsl  till'  .slu'ctiii^'  1)1'  11  ik'i'|>  trciuli  was  scciiicii  in 
till'  Ni'W  York  subwiiy  coiistniclidii  work  recent ly.  The 
tests  were  inade  at  I'rospect  I'ark  I'la/.a,  liidoklvn.  in  a 
sedioii  heiiii;-  hnilt  hy  the  (Jranl'onI  (!o.  (.Icihii  (!.  Sher- 
iilaii.  Chief  hliij^ineer ),  witli  iiiaxiiniiiii  treiicii  depth  ISO 
It.  Tlie  tiviieh  side  is  held  by  wooden  slieetpilinj;^  driven 
in  live  separate  tiers.  Tiie  pressure  was  measured  liy 
observing  the  detleetiona  of  the  wales  or  rangers  whicli 
lie  along  the  sheeting  and  transmit  its  pressure  to  tlie 
transverse  bracing  struts. 

The  soil  is  glacial  and  consists  of  coar.se  sand  witli 
80  to  30%   clay,  some  gravel   and   occasional   boulders. 


jGrounc/  Surface 


"■^  JInt!/K>^im^ 
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EARTH   PRESSURE   AGAINST   SUBWAY   SHEETING;   TESTS 
ON  LENGTH  OP  22   FT. 

The  fresh  excavation  face  would  stand  as  much  as  12  ft. 
high  and  could  be  loosened  and  brought  down  only  with 
the  pick.  Excavation  was  started  17  mo.  before  the 
observations  were  made,  and  in  11  nio.  reached  60  ft. 
depth,  later  being  carried  down  20  ft.  farther.  Those 
connected  with  the  tests  consider  that  the  earth  had  de- 
veloped its  full  pressure  when  the  observations  w^ere  made. 

The  sheeting  (3xl0-in.)  is  IG  to  18  ft.  long,  with  sup- 
port by  rangers  (10x10  and  12x12)  at  ends  and  middle. 
The  transverse  braces  are  built-up  12x1 2's  every  10  ft. 
longitudinally  of  the  trench.  Instead  of  trying  to  meas- 
ure the  deflection  of  a  ranger  on  its  full  span,  the  ob- 
servation was  made  on  a  shorter  length,  to  eliminate 
local  effects  at  the  ends.  On  this  fractional  span  a  thread 
was  stretched  along  the  neutral  axis,  before  the  ranger 
was  stressed,  and  later  the  offsets  from  this  thread  to  five 
points  on  the  inner  face  of  the  ranger  were  measured. 

Specimen  tests  on  the  yellow  pine  composing  the  rangers 
showed  the  modulus  of  elasticity  to  average  1,500,000 
lb.  per  sq.in.  in  bending.  The  modulus  of  rupture  (of 
1xlxl5-in.  specimens)  ranged  from  12.000  to  22,000  lb. 
per  sq.in.,  which  figures  indicate  that  the  actual  extreme- 


lil.er  .-tresses  uT  2.000  to  3,000  lb.  per  sq.in.  in  the  liiiiberH 
are  safe  and  justily  the  test  iiiefli(Ml.  By  applying  the 
inodiilns  of  elasticity  to  the  observed  (lell(;eli()iis  it  was 
pii^>ilile  til  cuiiipiile  the  stresses  in  the  timbers  and  hence 
their  leads. 

The  results  are  given  in  the  diagram  reprodiKcii  here- 
with (rniiii  "I'uhlie  Service  Kecunl,"  April,  l!)l(;,  when! 
Ma\  Miller,  ,liini(ir  I'liigiiiei'i-  nf  the  rnhlie  Service  Cuin- 
niissioii,  describes  liie  tests  and  their  results).  The  three 
broken-line  diagrams  in  the  middle  show  the  pressures 
deduced  Inr  \\\o  adjoining  paiu'ls  of  rangers  and  the  av- 
erage of  the  two.  The  maxinium  is  around  1,000  lb. 
per  sq.ft.,  which  pressure  prevailed  from  25-  to  47-ft. 
depth.     Below    17   ft.  a   lower  pressure  was   found. 

Comjiarison     with     the     Public    Service     Commission 
earth-|)ressure  formula  is  all'orded  by  the  dash-line  plot 
of  the  formula.     The   forimila  is 
lOOA 
3 

which  gives  a  trifle  more  than  one-half  hydrostatic  pres- 
sure. The  test  results  agree  surprisingly  well  with  the 
formula. 

Mr.  Miller  points  out  that  very  many  construction  jobs 
att'ord  opportunities  for  similar  measurements.  If  such 
opportunities  are  utilized,  much  practical  information  on 
trench  pressures  can  be  accumulated  in  a  short  time. 

m. 


A  load  test  was  recently  made  on  a  new  chimney  foun- 
dation of  very  original  design  in  Pittsburgh.  The  test 
confirmed  the  engineers'  judgment  by  showing  that  the 
foundation  is  amply  safe  under  the  intended  loading. 

In  modernizing  the  boiler  plant  at  the  Brilliant  pump- 
ing station,  the  city's  Bureau  of  Water  encountered  a 
difficult  problem  in  the  design  of  foundations  for  two 
new  steel  chimneys  10x200  ft.,  since  the  soil  is  filled 
ground  along  the  bank  of  the  Allegheny  Eiver.  Test 
borings  showed  that  the  subsoil  fill  consisted  of  well- 
compacted  broken  stone  and  shale  mixed  with  red  clay 
and  a  small  quantity  of  gravel. 

A  test  pit  sunk  to  the  level  of  the  contemplated  base 
of  the  foundation  was  loaded  with  a  concentrated  test 
load  of  5,500  lb.  per  sq.ft.  Immediately  upon  the  com- 
plete application  of  this  load  a  settlement  of  0.028  ft. 
occurred  in  20  min.,  at  the  end  of  which  time  movement 
ceased ;  the  total  settlement  was  0.145.  The  soil  at 
the  elevation  loaded  consisted  of  well  compacted  soft 
shale,  clay  and  small  broken  sandstone.  It  was  con- 
cluded that  a  maximum  load  of  21/2  tons  per  sq.ft.  could 
be  applied  with  safety. 

Accordingly  a  mass-concrete  spread  footing  unsup- 
ported by  grillage  was  determined  upon  (Fig.  1).  It 
is  conical,  with  base  area  730  sq.ft.  and  top  area  346 
sq.ft.,  the  height  being  13  ft.  and  the  weight  approxi- 
mately 500  tons.     The  new  stack  comes  directly  over  the 
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site  of  the  old  t^tack,  which  was  built  with  an  ashlar 
foundation  suppor1(!d  on  timber  grilla<:e.  The  old  base 
was  removed  to  a  point  1  ft.  below  the  level  of  the  l)ot- 
tom  of  the  new  foundation  bloek,  and  day  i)laced  be- 
tween the  top  of  tlie  old  base  and  the  bottom  of  tlie  new, 
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FIG.    1.      SKETCH    OF    NEW    STACK    FOUNDATION    AT 
BRILLIANT    PUMPING   STATION,    PITTSBURGH 

to  prevent  unequal  distribution  of  tiie  load  over  tlie 
bottom  of  the  new  bloek.  As  the  elevation  of  the  bot- 
tom of  the  foundation  is  below  flood  stage  in  the  river 
a  ring  of  steel  sheetpiling  was  driven  around  the  footing 
to  a  point  11  ft.  below  the  base,  to  prevent  scour  due  to 
fluctuation  of  water  level. 

The  foundation  block  was  poured  as  a  monolith,  with- 
out interruption  of  the  work  from  start  to  finish. 

The  completed  base  was  subjected  to  a  loading  of 
1.6  tons  per  sq.ft.  (including  weight  of  base).  This  is 
about  equal  to  the  dead-load  of  the  structure.  A  plat- 
form was  built  up,  using  four  15-in.  I-beams  25  ft.  long 
directly  on  the  top  of  the  foundation,  crossing  these  with 
six  15-in.  I-beams  and  three  12xl4-in.  timbers,  and 
laying  on  this  a  floor  about  25  ft.  square.  The  mate- 
rials used  for  loading  consisted  of  340  tons  of  dressed 
sandstone,  available  on  the  ground,  and  sullicient  sacked 


gravel  and  cement  to  make  the  total  load,  together  with 
8  tons  in  grillage  and  platform,  080  tons,  making  a  live- 
load  of  about  0.9  tons  per  sq.ft. 

The  load  was  applied  uniformly  over  the  entire  plat- 
i(jrm.  Levels  were  taken  from  time  to  time  on  the 
tojis  of  four  %-in.  steel  pins,  one  at  each  end  of  two 
20-ft.  diameters,  90°  apart,  whose  elevation  had  l)ecn  de- 
termined prior  to  the  application  of  the  load.  They  showed 
that  an  average  settlement  of  0.0055  ft.  occurred  during 
a  lapse  of  Ave  days,  due  to  the  weight  of  the  completed 
foundation  alone,  which  gave  a  pressure  of  0.7  tons  ])er 
sq.ft.  By  the  time  the  test  load  was  placed  an  average 
settlement  of  0.028  ft.  had  occurred.  An  additional 
settlement  of  0.001  ft.  took  place  during  the  ensuing 
two  days,  making  a  total  average  settlement  of  0.032  ft. 
under  the  full  loading  of  1.6  tons  per  sq.ft.  Levels  taken 
as  the  loading  was  removed  showed  no  reaction. 

The  Brilliant  station  work  is  being  done  under  the 
supervision  of  Charles  A.  Finley,  ]\ranaging  Engineer, 
Bureau  of  Water,  and  C.  0.  Daughaday,  Division  Super- 
intendent, ]\[echanical  Division. 

The  line  of  the  Fort  Dodge,  Dcs  ]\Ioines  &  Southern 
Ey.,  running  north  from  Boone,  Iowa,  follows  the  valley 
of  the  Des  Moines  Eiver,  keeping  high  up  on  the  slope 
and  crossing  numerous  lateral  ravines  and  gullies.  In 
the  original  construction  (as  a  steam  railway)  trestles 
were  used  over  tliese  ravines,  but  several  of  them  have 
been  filled  since  the  line  was  converted  to  electric 
traction. 

Pipe  culverts  provide  the  necessary  drainage.  In  the 
smaller  gullies,  where  clay  pipe  is  used,  a  vertical  riser 
pipe  is  placed  at  the  upper  end,  so  that  mud  and  soil 
M'ill  settle  around  this  and  the  comparatively  clear  water 
will  flow  into  the  culvert.  The  riser  will  be  carried  up 
as  the  gully  fills. 

Four  trestles  are  now  being  filled  at  about  four  miles 
from  Boone.     These  average  320  ft.  in  length  and  75 
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ft.  in  lu'if:lit,  wilii  alidiit  r)v'',()()()  cii.yd.  in  cmli  cnsc.  Tlii- 
tiv.xtlfs  arc  iinly  uIkiiiI  .SDO  It.  a|mil.  Tills  work  is  hi'injj 
iloiu'  by  Donald  .li'lTrii's.  of  Dclniar,  Iowa.  Tin-  lower 
part  of  the  lill  is  inatlc  with  niati'rial  from  an  adjacrnl 
rut.  Till-  contractor  has  a  Uiicyrns  slcani  shovel,  will: 
^V1'-.Y<1-  hni'ki't,  and  two  ti-iar  trains  of  l-yd.  Wcslcrn 
diini|i-('ars,  with  two  dink(\  liu  mnut  i\(s.  'riiccul  liciiii^ 
dwp,  holes  are  I'luirned  Ky  liaiid  ncin-  Ihr  (•ll^(■  nini  slmls 
tired  to  throw  the  niiiterial  down  witliin  icMch  nl'  llir 
shovel.     The  avera;i;e   load   per  nir   is  idionl    '■'>   \d. 

.\n  interest  in;,'  arran;;enu'nl  uf  iliunpini:  tracks  is  nsi'd 
on  the  trestles.  The  deck  lias  lies  )■.>  11.  h.n-.  with 
jjuard  rails  inside  the  rnnniiiu  i-ails.  There  was  mom, 
theivloro,  to  ])hice  another  line  of  rail  mar  the  cdi;e 
of  the  ties,  ;i  ft.  from  the  i^naid  lail,  so  that  llic  new 
ontside  rail  and  the  guard  rail  tormcd  I  he  narrow-gagi' 
dninpinu  track.  Thus  there  are  two  •">  11.  dumping  tracks 
gantleted  with  the  main  track,  and  these  are  so  near 
the  side  of  the  trestle  that  (he  dumped  material  is  thrown 
clear  of  the  ties.    This  is  shown  in  Kig.  1. 

This  arrangement  o I'  tlii'ce  ganth'led  li'acks  necessitjit^'d 
a  rather  complex  crossing  at  the  hridge  approach,  where 
the   two   dumping   tracks   were   connected   to    the   single 


shown    III    l'"ig>.  'i.     With  a  sticky  haid,  the  diiniping 
the  car  hddy   might  cause   the  whole  car  to  tip  and 

used    to    iircvcnl 


;()   o\er    the   trcsile,   and    the    hars   are 


The  working  lime  is  ahont  I  Vij  lir.  hetwoen  trains. 
.\  lclc|ihoiu'  operator  at  the  pit  is  in  t^xuHi  with  the 
regular  o|ieraloi-s  at  llu'  adjacent  stations,  Boone  and 
l''ra,ser,  eadi  four  miles  distant. 

The  malcrial  in  the  cnl  is  a  sofl  htose  (day,  with  .some 
honldiTs.     This   is   used  only    I'or  the   hoftoni   lialf  of  the 
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FIG.    1.     ARRANGEMKNT    OF   GANTLETED 

TRACKS    FOR    DUMPING    FILL 

FROM    TRESTLE 


3-ft.  track  (parallel  with  the  main  track)  leading  to  the 
shovel  pit,  as  shown.  Frogs  were  put  in  the  turnout, 
except  where  the  rails  of  one  of  the  3-ft.  tracks  (GO  Ih. 
per  yd. )  intersected  those  of  the  main  track  (70  lb.). 
The  latter  rails  were  cut  diagonally  and  separated  far 
enough  to  give  a  flangeway.  On  the  outer  side  the 
dump-track  rail  was  cut  at  the  proper  angle  and  butted 
against  the  main  rail.  On  the  inner  side  the  dump 
track  had  a  short  point  rail  whose  tapered  edge  was  in 
contact  with  the  main  rail.  When  the  main  track  was 
cleared  for  trains,  these  tongue  rails  were  shifted  away 
from  the  main  rail  and  spiked,  so  as  to  give  the  neces- 
sary flangeway. 

The  dumping  is  distributed  on  both  sides  and  both  . 
ends  of  the  trestle,  so  as  to  build  up  the  fill  uniformly 
and  avoid  undue  strains  upon  the  structure.  For  this 
purpose  a  foreman  on  the  trestle  directs  the  dumping. 
Cars  with  heavy  boulders  are  dumped  near  the  ends. 
The  longitudinal  braces  between  the  batter  posts  are  soon 
broken  by  the  falling  loads.  ISTo  timber  is  removed, 
except  the  stringers  and  deck. 

The  dumping  gang  consists  of  four  men.  Two  of 
these  uncouple  the  side  chains,  tip  and  right  the  car 
body  and  refasten  the  chains.  The  other  men  have  bent 
bars  that  hook  under  the  rail   and  over  the  car  frame,      were  equipped  with  aprons  in  order  to  throw  the  material 


lose  UKiterial  ill  the  cuts  jirevionsly 
I  rouble  by  sliding,  and  when  wet  it 
becomes  a  .semi-li(piid  slush.  Iu  wet  weather  a  con- 
siderable amomil  of  ditching  is  lu'cessary  U)  keep  the 
roadbed  in  coinlilioii.  for  I  his  work  an  ".American" 
ditcher  is  used- a.  small  steam  siiovcl  which  travels 
along  the  cars  of  the  work  train,  e.xcavating  the  slide 
and  loading  the  material  on  the  cars.  In  one  slide 
last  winter  the  wet  mud  covered  the  track  so  that  the 
ditcher  could  not  work.  A  snow-plow 
was  then  sent  out  and  cleared  the 
mud  from  the  track  .so  that  the 
work  train  and  ditcher  could  he  oper- 
ated. 

In  each  of  the  fills  now  *under  con- 
tract is  a  culvert  of  rein  forced-concrete 
pi  1)0.      The    culverts    range    from    30 
to  GO  in.  in  diameter.     The  pipes  are 
of    the    bell-and-spigot    type,    slightly 
oval      (with      the      larger      diameter 
vertical),  and  were  made  by  the  Ma.s- 
sey   Co.,   of   Chicago.      The   pipes   are 
laid  in  trenches  cut  to  grade.  The  joints 
aie  not  cement<;d;  and  as  the  bells,  are 
deep,    the    pipes    can     shift    slightly 
with   any   settlement  due   to   the   load 
of  the  fill  upon  them.     At  each  end  of  the  culvert  is 
a  concrete  apron  to  prevent  scour,  and  a  concrete  head- 
wall  to   retain   the  toe  of  the  fill   and   to  prevent  any 
longitudinal  movement  of  the  pipe. 

A  concrete  slab-deck  subway  will  carry  a  road  through 
one  of  these  fills  (near  its  end)  to  give  access  to  the 
bottom  land  along  the  river. 

Backfilling  is  placed  by  hand  over  that  pai't  of  the 
culvert  under  the  trestle,  to  protect  it  from  damage  by 
the  material  from  the  dump-cars.  In  one  large  culvert, 
built  with  comparatively  green  pipe,  timber  braces  were 
placed  inside  while  the  fill  was  being  dumped.  The 
culverts  have  a  grade  of  about  1  in  24,  and  the  longest 
is  240  ft.  between  headwalls.  The  pipes  are  distributed 
along  the  roadbed  by  a  work  train.  A  derrick  car, 
with  locomotive,  picks  up  a  pipe,  carries  it  out  on  the 
trestle  and  lowers  it  into  place. 

In  some  of  the  trestle  filling  done  by  company  forces 
(at  the  Des  Moines  River  bridge  approaches)  side-dump 
gondolas  were  used,  the  material  being  plowed  off  by  a 
plow  hauled  by  the  motor  car  of  the  work  train.  With 
heavy  loads  or  sticky  material  the  motor  was  barely 
able  to  haul  the  plow.  As  these  dump-cars  stood  on 
the  main  track   (in  the  center  of  the  trestle),  the  cars 
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clear  of  the  tretjtie.  These  aprons  were  of  steel  plate, 
bolted  to  the  side  sill.  They  had  a  sloj>e  of  45°  and 
extended  about  21/2  ft.  from  the  .side  of  the  ear. 

Ail  tlie  filling  and  ditthino-  mentioned  herewith  are 
nnder  the  direction  of  L.  E.  Gasrnon,  Superintendent 
of  Maintenance-of-Way.    K.  L.  Cooper  is  Chief  Enjiineer. 
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Interesting  special  devictes  are  employed  in  the  survey 
work  on  two  new  tunnels  now  under  construction  in 
Milwaukee,  Wis.  One  of  them  is  a  tunnel  instrument 
tal)le  that  is  easily  placed,  easily  taken  down  and  that, 
when  in  use,  does  not  block  the  operation  of  the  muck- 
cars.  In  connection  with  it  are  points  of  novelty  in 
the  tunnel  marks  and  the  way  of  using  them.  Tliese 
are  features  of  the  Shore  tunnel  of  the  new  Linwood 
Ave.  intake  under  Lake  ^Michigan,  iiorth  of  the  North 
Point  pumping  station.  A  similar  system  of  marks  is 
used  in  the  Lake  St.  sewer  tunnel  in  the  northern  part 
of  the  city.  A  new  thing  in  this  tunnel  is  a  sighting 
fork  for  giving  tunnel  center-line  grades  from  the  roof 
marks. 

Handy  Instrument  Table 

The  instrument  table  in  the  Shore  tunnel  serves  as 
a  support  for  either  transit  or  level.  The  timber  track 
floor  laid  inside  the  concrete  lining  of  the  tuimel  is  not 
steady  enough  to  permit  setting  the  instrument  tripod 
on  it,  and  an  extension  trijxjd  set  against  the  tunnel 
ring  beyond  the  floor  would  block  the  haulage  track.  The 
portable  table  was  designed  by  Lee  G.  Warren,  resident 
engineer,  to  meet  these  conditions.  It  is  wholly  above 
car  clearance  and  gives  rigid  support  on  the  concrete 
lining. 

The  table.  Fig.  1,  consists  of  a  5xl%-in.  board  trans- 
verse to  the  tunnel  and  somewhat  shorter  than  its  diam- 
eter, which  is  carried  by  and  slides  between  two  parallel 
%-in.  round  steel  bars  4i/^  in-  apart  and  about  9  ft.  long. 
Near  one  end  each  bar  has  a  tunibuckle.  By  means  of 
this  the  bars  can  be  expanded  or  contracted  to  set  them 
against  the  wall  or  release  them.  The  ends  of  the  bars 
are  pointed,  so  that  they  can  seat  firmly  in  shallow  pits 
or  conical  depressions  chipped  in  the  concrete  wall  of 
the  tunnel.  The  bars  extend  along  the  sides  of  the  table 
board  and  are  held  to  it  by  metal  straps  and  loops  screwed 
to  the  board.  The  board  is  about  18  in.  shorter  than 
the  bars,  and  near  one  end  it  has  a  long  fine-thread  brass 
adjusting  screw  engaging  an  abutment  block  in  the  board 
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and  a  nut  fastened  to  a  crossbiir  fixe<l  on  the  side  bars. 
By  this  means  the  table  board  can  be  shifted  transverse 
to  the  tunnel  axis  and  the  instrument  centered  accur- 
ately on  the  longitudinal  axis  of  the  tunnel. 

Near   the   middle   of  the   board   is   fastened   a   trijKnl 
head,  which  is  used  directly  to  carry  the  lewl.    To  mount 
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V\G.    2.       NAIL    oil    SCREW    ROOF-MARKS    USED    IN 
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the  transit,  a  Berger  cross-slide  head  is  screwed  on  the 
fixed  head.  The  screw-control  slide  adjustment  of  this 
special  head  enables  the  instrument  to  be  moved  parallel 
to  the  tunnel  axis  and  thus  makes  it  possible  to  center 
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Section      A-A 
FIG.    3.      SCALE   ROOF-MARK   U&ED   IN  LINWOOD   AVE. 
TUNNEL 

the  telescoi>e  directly  under  the  point  of  the  plumb-bob 
suspended  from  the  roof  marks. 

Before  setting  the  table  in  place,  two  keel  marks  are 
made  on  the  side  of  the  tunnel  at  the  proper  point,  and 
shallow  depressions  are  then  chipped  in  the  concrete  at 
the  marks  to  furnish  a  secure  seating  for  the  ends  of  the 
bars.  Then  the  table  is  lifted  up,  and  the  bars  are  ex- 
panded into  the  depressions.  The  instrument  is  at  con- 
venient height  for  observing,  and  the  clearance  under  the 
table  is  sufficient  for  the  %-yd.  tunnel  cars. 

As  the  concrete  lining  in  this  tunnel  is  kept  close  up 
to  the  excavation  face,  s-urvey  marks  are  needed  in  the 
concrete  only.  About  every  60  ft.  a  short  block  of  2x4 
is  concreted  in  the  crown  of  the  arch  flush  with  the  under 
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Kiirl'aio,  niul  later  nn  uligiiiiu'iit  mark  is  sircwi'd  inln  llic 
I'iock.  'I'lic  mark  is  a  wiuxlscrfw  uliosi*  licml  lias  liccii 
forjji'tl  Hat  ami  picni'il  witli  a  I'd'"-  I'oli',  to  .serve  as 
8ij,'iitinj{  point  or  to  lioltl  a  i>liimli-l»>lt  cord.  It  is  said 
to  1)0  not  dillieiilt  to  s«'t  these  seri'ws  on  center  line  (liv 
transit  si^'ht)  accuratoly  enough  for  lining'  in  tlie  lieaii- 
in>r  work  and  the  forms.  Th«'  two  points  nearest  tiie 
face  have  phnnh-liohs  swun^  in  them  all  the  time  until 
the  next  two  jniints  ahead  have  lu-en  set,  and  ali^niment 
of  the  headings  and  forms  forward  is  olitaiiied  at  any 
lime  l)v  si^ihtinj;  past  the  cords. 

Ki>r  linin*;  in  to  fjrade.  similar  screw  points  are  set  at 
sprinjjin^  line  on  hotli  sides  of  tlic  luniirl  liancl.  Strin;:s 
stretcheii  across  the  tnnnel  hetwccn  the  npiniMtc  points 
jjive  the  means  of  sif^'htinjj  forward  .iihI  Iiihiil:  in  tlic 
front  of  the  concretinij  form  to  corrcil   cIcMilicm. 

ri'.KMANKNr    SlIIVKY     MaI;KS    WITH    ScAI.K    AM>    \' Kl;  N  I  KU 

Permanent  roof  marks  for  the  accurato  jjroloii^^ation 
of  the  tunnel  survey  arc  set  about  every  IST)  ft.  The 
mark  is  a  ta-t-iron  bo.x  concreted  in  the  arch  tlusli  with 
its  under  surface,  with  a  brass  scale 
transverse  to  the  tunnel  axis  fixed 
permanently  in  this  box,  as  shown  by 
Fiji'.  3.  The  scale  is  graduated  to 
tenths  of  an  inch,  and  it  is  read  to 
one-hundredths  by  a  portabli'  vernier 
plumb-bob  hook,  not  shown  in  the 
sketch.  This  vernier  hook  is  carried 
by  the  engineer  and  is  slipped  over  the 
scale  for  alignment  sights,  the  vernier 
reading  being  recorded  when  the 
plumb-bob  cord  is  on  center  line. 

There  is  special  need  for  accurate 
work  in  the  alignment  in  this  tunnel, 
because  one  of  the  shafts  is  driven 
about  30  ft.  off  the  tunnel  and  reaches 
the  tunnel  by  a  crossdrift.  Further, 
the  tunnel  makes  an  angle  just  at  the 
point  of  entry  of  this  drift ;  to  insure 
correct  rumiing  of  the  two  headings  from  this  shaft, 
therefore,  rather  accurate  instrument  work  is  required. 

The  permanent  roof  mark  is  also  used  for  the  definite 
reading  of  grades.  Elevations  are  taken  against  the 
under  side  of  the  scale  in  the  roof  mark  by  means  of  an 
inverted  level  rod. 

All  headings  of  this  tunnel  are  driven  viith  compressed 
air.     A  roof  mark  is  set  in  each  air  lock. 

Roof-Mark  System  in  Lake  St.  Sewer  Tunnel 

The  Lake  St.  sewer  tunnel,  whose  headings  are  worked 
under  atmospheric  pressure,  has  no  jiennanent  roof- 
mark  system,  but  uses  for  both  temporary  and  permanent 
service  a  roof  mark  like  those  employed  by  the  inspec- 
tors in  the  Shore  tunnel.  There  is  a  difference,  however, 
in  that  the  Shore  tunnel  roof  marks  are  made  of  wood- 
screws  with  flat  head,  while  R.  H.  Cahill,  resident  engi- 
neer of  the  Lake  St.  sewer  tunnel,  uses  horseshoe  nails 
with  head  similarly  shaped  and  perforated. 

These  marks  are  set  in  pairs,  16  ft.  apart  along  the 
tunnel,  with  an  interval  of  60  to  100  ft.  between  suc- 
cessive pairs.  The  pair  nearest  the  heading  excavation 
is  used  for  sighting  forward  for  the  heading  alignment 
and  for  aligning  the  forms.  The  theory  of  the  arrange- 
ment is  that  it  is  fairly  easy  to  sight  along  two  strings 


>3^ 


L 

FIG.     4.      GRADE 

SIGHTING 

FORK 


i\cn    roof   mark   until   it 
conling  to  transit   sight. 


that  arc  oidy  Hi  ft.  apiirt.  On  the  other  hand,  it  is  not 
nccc(isary  to  establish  a  in'W  sighting  pair  every  Hi  ft., 
the  interval  of  about  HO  ft.  b<'ing  found  very  satisfactory. 

h'or  giving  grade,  side  marks  are  not  thought  lusccRnary, 
but  th(!  same  roof  marks  ar(!  u.sed  by  the  hidp  of  a  novel 
device.  Fig.  I.  It  couMists  of  a  fork  3ViJ  't-  '""f^'.  niade 
of  light,  steel  rod,  with  a  hook-shaped  lateral  i)rojection 
at  the  end  of  the  straight  or  handle  portion,  this  |)ro- 
jcction  being  about  i',.  in.  in  dianiclcr  su  as  to  fit  into 
the  perforation  of  tlic  idof  mark.  When  the  fork  hangs 
iiH  the  riMir  Miai-k,  a  siring  slrclclic(i  across  the  tines  of 
I  lie  lurk  I'll  rnishi's  nn  (•.\rcllcnt  sighting  ])oint  for  grade. 
The  sti'ing  is  ailjiis|c(l  fcji- 
is  just  on  t  iinnci  cinln-  liin 
Tlic  Inrk  is  ihcn  kept  in  just-  this  adjustment  (a  record 
(if  the  ilif-lancc  I'l-oni  li(»nk  to  string  i.s  also  noted)  so 
long  as  grade  sights  need  to  be  taken  at  this  point. 
Hanging  the  proper  foi'ks  at  the  two  roof  marks  1(5  ft. 
ajjart,  a  wight  is  taken  forward  over  the  two  cord.s  onto 
the  frojit  end  of  the  concreting  form  until  this  is  brought 
up  to  true  tunnel  grade.  The  headings  are  kept  in  grade 
and  line  by  the  foreman  sighting  by  the  marks. 

Acknowledgments  for  information  are  due  to  the  resi- 
dent engineers,  IJ.  11.  Cahill  and  Lee  G.  Warren,  and  to 
George  F.  Staal,  City  Engineer  of  Milwaukee,  under 
whose  general  direction  both  pieces  of  work  are  being 
cai'ricd  out. 


Where  heavy  plate  girders  have  to  be  designed,  the  labor 
of  making  up  various  trial  flange  sections  can  be  elimi- 
nated by  using  the  two  diagrams  shown  on  the  opposite 
page.  They  give  net  areas  of  all  cover-plate  combinations 
(of  M-in.  and  16-in.  width)  with  OxG-in.  angles. 

Ordinates  represent  total  net  sectional  area ;  the  several 
vertical  lines  are  the  successive  thicknesses  of  angle.  Each 
inclined  line  denotes  a  particular  cover-plate  section. 

To  compute  effective  depth  of  the  girder,  the  distance 
from  back  of  angle  to  center  of  gravity  of  flange  is  given 
for  two  of  the  angle  sizes ;  intermediate  values  are  easily 
interpolated. 

The  co\er  plate  area  alone  (with  two  holes  out  of  each 
plate )  is  given  by  the  column  of  figures  at  the  right.  The 
angle  area  with  two  holes  out  of  each  angle  is  given  by 
a  row  of  figures  at  the  bottom;  the  area  with  one 
hole  out  of  each  angle  may  be  read  off  the  lowest  sloping 
line,  which  represents  a  flange  without  cover  plates. 

Where  a  flange  is  to  have  a  specified  minimum  percent- 
age of  angle  area,  the  figures  at  the  bottom  should  be  used 
for  net  area,  as  the  angles  then  have  a  hole  in  each  leg. 

The  diagrams  were  devised  by  H.  J.  Finebaum,  of  the 
Engineering  Department  of  the  I^ew  York  Municipal 
Railway  Corporation.  Similar  diagrams  for  other  sizes 
of  angle  or  other  plate  widths  can  easily  be  made  up  by  the 
reader.  The  two  given  are  believ^ed  to  cover  the  most 
common  jieds. 

W. 

Flooded  Basements  Charged  to  Railway — On  July  28,  1914, 
4  in.  of  rain  fell  at  Dickinson,  N.  D.,  in  a  9-hr.  period.  The 
water  backed  up  on  the  north  side  of  a  fill  of  the  Northern 
Pacific  Ry.  The  Supreme  Court  of  North  Dakota  has  just 
ruled  that  the  railway  was  negligent,  in  failing  to  provide  a 
culvert  of  sufficient  dimension  to  carry  away  the  flood.  The 
damages  were  estimated  at  $50,000.  The  defense  maintained 
that  the  cloudburst  was  an  element  they  should  not  be  com- 
pelled to  take  into  consideration   in   building  a  culvert. 
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All  I  iiili-rniliKMl  <'ulvcr(  nil  the  Allmy -C?itiiiui'liii'H  Iiiti'r])ro- 
Vliu-liil  ruiiil.  riiillppliu'  ImIiiikIh.  Ih  mIikwii  In  tho  vliw.  TlilM 
iliiiiiuKU  ooi'UiuhI  In  tlii'  lattor  iinrt  of  l'.i|5,  when  a  liirKf  i)or- 


CONCIfKTK     Om^VKUT     UNDKK.M  INKl)     BUT     INTACT 

tion  of  southern  Luzon  was  swept  by  a  typhoon  (Oct.  23, 
lltlf)).  The  concrete  culvert  of  l-ni.  siian  apears  to  be  struct- 
urally Intact  in  spite  of  the  lounh  tiealinent  It  has  undergone. 

CylliKlrr  nroptt  for  Irrleiitlon  DltclieH  are  being  tried  out 
on  the  Rio  Grande  project,  United  States  Reclamation  Service. 
They  are  of  tvv'O  types.  One  is  shown  in  detail  In  Fig.  1.  It 
consists  of  a  grated  concrete  stop  or  bafHe  chamber,  under 
which  are  a  concrete  box  and  a  concrete  flume  outlet.  The 
water  entering  the  upper  chamber  falls  into  the  box  below 
through  two  circular  openings  in  the  floor.     Over  these  open- 
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PIG.  1.     CYLINDER  DROP  GATE  BEING  TRIED  ON  CANALS 
OF   RIO   GRANDE    RECLAMATION    PROJECT 


FIG.  2. 
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CYLINDER  DROP  GATE  OP  THK  FOUNTAI.V  TYPE 


Ings  are  two  steel  cylinders  that  can  be  raised  or  lowered  by 
a  triplex  hoist  hung  from  a  crossbeam  over  the  cylinder.  The 
cylinders  are  held  in  place  l)y  guides.  The  flow  can  be  con- 
trolled with  considerable  precision  by  means  of  these  drop 
Kates.  The  second  type  of  cylindrical  drop  gate  being  tried  is 
similar  to  the  first,  except  that  the  flow  is  up  through  the 
cylindrical  gate  (Fig.  2)  instead  of  down,  as  in  Fig.  1.  This 
lattor  is  known  as  the  fountain  type.  The  first  type  has  been 
given  use  enough  so  that  it  may  be  called  successful,  although 
sliRht  changes  are  made  as  new  ones  are  installed.  The  sec- 
ond type,  however,  has  not  been  thoroughly  tried  out.  R.  F. 
Walter  is  project  manager  of  the  Rio  Grande  project,  and 
W.  A.  Perkins  is  designing  engineer. 

.V  Combined  Sidewalk,  Curb  and  Storm  Sewer  is  now  under 
constiuction  at  Ann  Arbor,  Mich.,  as  shown  by  the  accom- 
panying view.  The  top  slab,  or  sidewalk  and  sewer  roof,  is 
6  in.  thick  and  has  0.15  sq.in.  of  reinforcement  per  foot.  The 
walls  and  invert  are  also  6  in.  in  thickness.  The  invert 
has  sides  on  a  2  to  3  slope,  joined  by  a  curve  of  lYa-tt. 
radius.     The  interior  width  is  5  ft.     The  height  of  the  vertl- 


SIDEWALK,  CURB  AND  STi  iRM  SEWER  IN 
ONE  STRUCTURE,  ANN  ARBOR,  MICH. 

cal  side  walls  averages  about  5  ft.  The  invert  is  laid  on 
a  S'^,'c  grade.  The  grade  of  the  sidewalk,  however,  and  the 
drops  at  street  crossings  are  taken  care  of  by  varying  the 
heights  of  the  walLs.  This  ser/er  was  designed  in  the  office  of 
Manley  Osgood,  City  Engineer  of  Ann  Arbor,  and  is  bein? 
constructed  under  his  direction. — Donald  A.  Thomas,  836  Eas-t 
University    Ave.,    Ann    Arbor,    Mich. 
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Tlie  steady  progress  of  the  American  Water-Works  As- 
>;ociation  during  the  last  few  years  is  a  fit  subject  for 
congratulation.  Its  membership  has  increased  raj^idly; 
for  a  yearly  deficit  it  has  substituted  a  handsome  surplus; 
it  has  formed  about  a  half-dozen  geographical  sections, 
with  more  in  ])rospect,  and  has  established  a  chemical  and 
bacteriological  section;  it  now  publishes  a  good  quarterly 
journal ;  and  the  exhibits  of  water-works  appliances  at  the 
conventions  have  been  increased  in  number  and  useful- 
ness— thanks  to  the  Water-Works  Manul'acturers'  Associ- 
ation. 

The  indications  of  progress  just  named  were  notable 
facts  a  year  ago,  when  Engineering  News,  directly  after 
the  Cincinnati  convention,  asked  a  question  wliich  has 
kept  tongues  and  pens  going  more  or  less  constantly  ever 
since.  That  question  was :  "Can  the  American  Water- 
Works  Association  Find  Itself?" 

At  the  convention  held  last  week  in  New  York  City, 
President  Hill  devoted  half  of  his  able  retiring  address 
to  the  points  raised  in  the  Engineering  News  editorial 
and  to  some  points  raised  by  another  technical  journal 
a  few  weeks  ago,  which  took  the  earlier  article  as  its  text. 
This  portion  of  Mr.  Hill's  remarks  is  printed  in  full 
elsewhere  in  this  issue.  Although  at  one  place  in  his 
speech  Mr.  Hill  asserted  in  effect  that  he  wished  to  make 
public  denial  of  the  '"charges"  that  had  been  brought 
against  the  association,  yet  his  address  as  a  whole  con- 
tained a  immber  of  statements  and  appeals  that  show  that 
the  American  Water- Works  Association  has  not  yet  found 
itself.  We  do  no;,  however,  wish  to  press  this  point.  We 
recognize  the  force  of  the  comment  made  by  Mr.  Hill 
that  the  American  Water-Works  Association  is  not  the 
only  organization  of  the  kind  that  is  trying  to  find  itself. 

Brief  consideration  may  be  given  to  some  of  the  oppor- 
tunities for  further  progress  urged  by  Mr.  Hill  in  the 
opening  part  of  his  address,  not  rej^rinted  in  this  issue. 
First,  there  is  the  vast  field  for  increase  in  membership. 
Mr.  Hill  pointed  out  that  only  some  500  water-works  of 
the  United  States  and  Canada  are  represented  in  the  as- 
sociation, whereas  there  are  at  least  6,000  such  works 
iu  existence.  Obviously,  many  of  the  G,000  water-works 
are  very  small,  but  if  only  half  of  them  were  to  be  repre- 
sented in  the  association  and  that  by  only  one  member 
each,  there  would  be  an  addition  of  2,500  members.  There 
are  many  works  that  arc  now  represented  by  several  mem- 
bers and  some  that  might  well  have,  to  put  it  modestly, 
from  5  to  25  members  each. 

It  is  pertinent  to  ask,  WHiy  should  an  association  over 
35  years  old  have  less  than  1,500  meml)ers  today,  when 
it  has  6,000  water-works  to  draw  from,  to  say  nothing  of 
the  thousands  of  engineers,  manufacturers  and  supplymen 
whose  interests  center  largely  in  the  water-works  field  * 
The  most  obvious  answer  is  that  either  what  the  associa- 
tion has  to  offer  to  water-works  men  does  not  seem  to 


them  to  be  of  sufficient  interest  and  value  to  take  at  the 
j)rice  or  else  that  the  association  fails  in  making  the  value 
of  its  membership  known  to  the  rank  and  file  of  the 
water-works  men  of  ths  United  States  and  Canada.  We 
shall  not  attempt  to  say  whether  failure  lies  in  either  the 
one  or  the  other  or  percii^r.ce  in  jjoth  of  these  directions. 

Another  need  strongly  urged  by  Mr.  Hill  was  for  an 
editor  for  the  "Journal,"  in  order  to  relieve  the  secretary 
from  double  service  and  enable  him  to  give  more  time  to 
the  general  work  of  the  association,  including  membership 
campaigns.  This  suggestion  certainly  deserves  most  earn- 
est consideration,  but  would  not  the  present  exigencies  be 
met  best  by  a  single  full-time  secretary -editor?  Hereto- 
fore, "permanent  hcadquarlers"  in  New  York  City  or 
some  other  expensive  center  have  seemed  to  be  considered 
necessary  to  a  full-time  secretary — to  say  nothing  of  a 
full-time  editor.  A  modest  and  inexpensive  office,  if 
need  be  in  some  relatively  small  city,  might  serve  as 
"headquarters"  for  a  few  years.  If  it  bo  urged  that  the 
finances  of  the  association  do  not  warrant  even  this 
expenditure,  then  it  may  be  asked,  What  of  the  $4,000 
gain  in  surplus  funds  reported  for  the  past  year? 

A  third  lino  of  progress  suggested  by  President  Hill 
was  the  provision  of  funds  for  committee  work.  An  ap- 
parent falling  off  in  the  committee  work  was  mentioned  in 
these  columns  a  year  ago,  and  most  of  the  committee  re- 
ports at  the  New  York  convention  last  week  M'ere  of  the 
"progress"  character.  A  lack  of  funds  certainly  had 
nothing  to  do  with  the  failures  of  some  committees  to 
report  and  with  the  meager  character  ot  a  number  of  the 
reports  that  were  made. 

Why,  it  seems  fair  to  ask,  should  practically  no  ap])ro- 
priation  whatever  have  been  made  for  committee  work 
heretofore  and  only  $500  be  recommended  in  the  budget 
for  the  coming  year,  if  the  association  is  alile  to  increase 
its  surplus  by  $4,000  in  a  single  year? 

Other  points  might  be  discussed,  but  perhaps  enough 
has  been  said  to  show  that,  while  the  American  W  ter- 
Works  Association  has  made  steady  progress  in  the  past 
few  years  and  is  doubtless  finding  itself,  there  is  still  oc- 
casion for  such  searching  examination  of  the  aims  and 
needs  of  the  association  as  was  presented  by  Mr.  Hill  in 
his  notable  address. 


Csiiflbcoira  §tl©©I  Scores  s^  Ponirat 

The  "silicon  steel"  of  the  ^retro])olis  bridge  seems  to 
show  in  its  test  performance  such  high  qualities  as  have 
generally  been  credited  to  alloy  steels  alone.  The  table 
of  tests  and  analyses  from  the  regular  acceptance  routine 
for  the  bridge,  printed  in  the  last  issue  of  Engineering 
News,  indicates  results  that  are  ouiie  as  remarkable  as 
the  original  announcement  of  a  new  material  for  the 
great  structure. 

Manganese  and  carl)on  can  furnish  strength  more 
cheaply  than  a  metal  like  nickel.  If  by  the  iulluence 
of  a  slight  raise  m  silicon  the  steel  can  then  be  mnde 


iik; 


KN  (i  I  \  !■:  i;  iM  \  (I    \  i:  w  s 


Vol. 


N( 


t  iiicl.'iMc,    the    iii(lii(i'iii('iil    tn    use    i'X|)i'nsivc'    iiIIovh    I'nr 
lii;;li  strfii;,'tli  will  lu' ^jicatlv  Icssi'iicd. 

Dcimrliiic  from  the  staiidiinl  (lO.dOO  II..  \,ndfH'  .stcrl 
Sinn,*  aliiiost  tlii'  ivf^iilar  lliiii^'  nowadavs.  In  tlic  Hell 
(late  and  in  tlie  Motropolis  and  Sciotovillc  li-iiss  l)rid;.'i's 
larlton  sti'cls  of  c.xlm  stri'nf,'tli  arc  I'MiiiJovcd.  .\II  lime 
arc  squarely  within  the  ranjii^  of  niajiiiiliul.-  Iluil  in  ;ill 
recent  di.>iens.sions  of  alloy  steels  liax  heen  set  apail  as 
the  |)artieular  Held  of  these  special  materials.  If  enrhon 
steel  with  the  advantaj^c  of  low  cost  can  thus  crowd  alloy 
steels  out  of  the  hridjie  Held  hefore  they  have  fairly 
eiit<'reil  it,  new  paths  of  development  iniiy  he  looked  for 
in  the  art  of  luiildin^  sleel  structures. 

Thie  Fruanfts  of  Pairsninnioiraj^ 

The  IMattshurj^  dam  lailuic,  described  in  J'JtKjiiicrriiKj 
News  last  week,  well  illustrates  the  cf^otism  of  political 
wiseacres  who  rush  in  where  an  eii^nnoer  dares  not  tread. 
The  city  fathers  of  riattshurir,  the  same  Plattsburg  which 
has  been  so  well  advertised  as  the  home  of  military 
preparedness,  in  their  infinite  wisdom  abolished  the  ofllce 
of  city  engineer,  plugged  the  weep  holes  of  a  leaking  dam 
built  on  glacial  drift  and,  figuratively,  thumbed  their 
noses  at  any  who  had  the  temerity  to  suggest  impending 
ilanger. 

Astonishing  as  is  such  a  iierfornuuicc,  it  can  only  be 
regarded  as  the  crowning  achievement  of  a  parsimonious 
movement  in  city  government  (a  reform  and  an  economy 
the  oilicials  themselves  probably  would  claim)  which  has 
been  evident  before  in  that  city.  The  preceding  adminis- 
tration nomijially  had  a  city  engineer  and  a  consulting 
engineer,  but  it  overloaded  the  former  by  imjwsing  on 
him  the  burden  of  design  and  inspection  of  this  dam 
and  it  restricted  the  latter  by  accepting  advice  only  as  to 
the  suitability  of  an  earth  dam  on  the  site  they  had 
selected.  These  politicians  refused  to  compare  the  dis- 
advantages of  the  selected  site  and  of  others  which  might 
have  been  possible  ;  they  refused  to  consider  the  experience 
of  contractors  as  dam  builders  and  discarded  the  sugges- 
tion that  a  consulting  engineer  should  check  the  design 
and  supervise  construction  of  the  dam.  Possibly  they 
relied  too  much  on  the  protection  afforded  by  the 
ai)])arently  perfunctory  approval  of  a  State  Conservation 
Commission  restricted  in  its  lowers  and  limited  in  its 
appropriations.  They  did  not  even  give  the  city  engineer 
a  resident  inspector  but  persisted  in  requiring  him  per- 
sonally to  watch  the  construction  Avhile  maintaining  the 
street,  bridge,  sewer  and  water-works  service  of  this  active 
town  of  12,000  inhabitants. 

Pixssing  to  the  teclinical  aspects  of  tJie  failure,  it  does 
not  appear  that  the  dam  was  jworly  designed,  once  it  is 
■assumed  that  the  site  was  imperative.  The  cut-off  wall 
might  readily  have  been  deeper,  particularly  near  the 
ends  where  the  spacing  of  the  steps  makes  the  net  de])th 
at  places  less  than  the  20  ft.  called  for  in  the  middle 
of  the  dam.  A  reinforced  cut-off  wall  or  at  least  a  heavy 
reinforcement  of  the  connection  of  wall  to  deck  might 
have  been  included,  but  this  would  have  been  beyond  the 
standard  practice  of  the  time  or  even  of  today.  Finally, 
in  view  of  the  character  of  the  ground  some  sort  of 
paving  or  fore-apron  would  have  been  a  desirable  in- 
surance. 

In  the  construction  one  bad  oversight  seems  to  have 
been   permitted.      The   trench   sheeting   for   the    cut-off 


wall  \v;is  left  ill  place  if  not  for  the  whole  lengtii  of  the 
dam,  at  least  for  a  large  part  of  it,  and  the  Imckfillfng 
«Ms  anything  but  thonuigh.  In  con«equence,  there  was 
perhaps  a  fairly  open  palli  for  tlu;  water  to  traverse  down 
and  u|t  the  sides  of  the  lul-olf  wall;  if  so  the  primary 
nlijci  I  of  -mil  a  wall  war-  lost.  Kven  in  placing  the 
biler  piiildlcd  liciirli  aldiiLi.-iile  of  tile  Wall  tlic  error  was 
not  ici  lilicd,  fur  in  places  01,1  the  c.\|i(ised  wall  the  sheer- 
ing   planks   arc   now    plainly    \isiblc. 

Dams  on  porous  foundations  are  tickli>h  thing>i  at 
best.  In  design,  in  constnu'tion  and  in  maintenance, 
I  bey  re(|iiirc  the  most  expert  supervision.  That  such 
siipcivisiun  was  nol  present  at  Plattsburg  is  due  to  the 
non-lccliiiiciil  city  oflicials.  This  flasf-o  is  depressing,  of 
roiirse,  to  all  who  hope  to  see  intelligent  municipal 
government  spiead,  but  doubtless  it  will  teach  a  lesson, 
at  least  through  the  length  and  bnmdth  of  the  Cham- 
plain  valley,  «)n  the  economics  of  spigoi-Ksiving  and  bung- 
bole  wasting. 

Tfi'siMc  Capacity  Cimaited  h>y 
HJimlLosEvdlisiSC  Facilities 

That  the  traflic  capacity  of  a  great  railway  system 
nuiy  be  limited  by  the  unloading  facilities  of  those  who 
receive  freight  over  its  lines  is  clearly  brovight  out  in  a 
circular  just  issued  by  President  Howard  Elliott,  of  the 
New  Haven  railroad.  In  connection  with  the  efforts  of 
that  company  to  reduce  the  delays  in  freight  .shipments. 
President  Elliott  says : 

As  a  chain  is  no  stronger  than  its  weakest  link,  so  is  the 
capacity  of  a  railway  no  greater  than  the  capacity  of  its  ter- 
minal facilities.  This  in  turn  is  limited  hy  the  facilities  of 
consignees  and  their  ability  to  load  and  unload  cars  placed  for 
them.  Consequently  the  capacity  of  a  railway  to  transport 
freight  is  measured  by  the  rate  at  which  cars  are  loaded  and 
unloaded. 

From  the  figures  presented  by  I'resident  Elliott,  it 
appears  that  for  several  months  the  capacity  of  the  rail- 
road to  handle  freight  has  been  restricted  by  the  glov»' 
unloading  of  freight  by  consignees.  Dnring  the  months 
of  November  and  December  last  the  average  number  of 
cars  on  the  New  Haven  line  in  position  for  unloading 
each  day  was  from  10,000  to  11,000.  The  average  daily 
number  of  cars  unloaded  was  5,500.  During  March  and 
April  there  was  an  increase  in  the  average  numljer  of 
cars  in  position  for  unloading  daily  to  12,000  and  13,000, 
but  the  average  daily  rate  of  unloading  fell  to  4,200  to 
4,300. 

C.  E.  Clark,  of  the  Interstate  Commerce  Commission, 
estimates  that  the  traffic  capacity  of  the  New  Haven  sys- 
tem has  decreased  50%  by  reason  of  slow  unloading  by 
consignees.  President  Elliott  points  out  that  the  slow 
rate  of  unloading  compared  with  the  delivery  of  the  cars 
has  resulted  in  congestion  on  the  unloading  tracks  and 
the  connecting  yards,  making  switching  difficult.  The 
congestion  has  also  made  it  neees.sary  to  set  out  2,000 
to  4,000  cars  at  intermediate  stations  on  the  road,  block- 
ing the  tracks  there  and  delaying  train  movements.  There 
were  1,000  to  3,000  cars  similarly  delayed  at  terminals, 
and  from  10,000  to  15,000  cars  delayed  on  connecting 
lines. 

In  examining  the  causes  of  the  slow  unloading  it 
appears  evident  that  one  important  cause  is  the  conges- 
tion itself.'  When  merchants  or  manufacturers  know 
that  there  is  likely  to  be  delay  in  the  shipment  and  re- 
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ceipt  of  fj;oo(ls,  they  order  in  advance  of  their  require- 
ments and  often  l)rin<f  in  goods  faster  than  they  are  able 
to  unload  them.  The  start  of  the  freight  congestion 
appears  to  have  been  the  very  heavy  orders  for  coal  placed 
early  in  the  year  in  anticipation  of  a  possible  coal 
strike. 

It  has  long  been  understood  by  transportation  ex- 
perts that  the  capacity  of  a  railway  line  is  determined 
by  its  terminal  facilities.  The  present  experience  of 
tlie  New  Haven  company  shows  that  a  railway's  capacity 
is  dependent  not  only  on  the  terminal  facilities  which 
the  railway  company  itself  controls,  but  on  the  freight- 
handling  facilities  of  many  hundreds  or  thousands  of 
consignees  along  its  lines. 


Me'w 


nssxppear  lea 


For  many  years  one  of  the  curiosities  shown  visitors  to 
New  York  City  has  been  the  few  surviving  lines  of  horse 
cars,  which  have  continued  in  operation  in  the  city  where 
urban  travel  is  far  more  dense  than  in  any  other  city  of 
the  world,  nearly  a  score  of  years  after  such  vehicles  dis- 
appeared almost  everywhere  else  in  the  country.  Ac- 
cording to  aji  announcement  in  the  official  publication  of 
the  New  York  Public  Service  Commission,  the  New  York 
Railways  Co.  proposes  to  eliminate  the  last  horse  car 
from  the  streets  of  New  York  City  this  year.  It  is  pro- 
posed that  some  appropriate  celebration  be  made  of  the 
final  abandonment  of  metropolitan  horse-ear  transporta- 
tion. 

This  antiquated  device  has  persisted  in  New  York  City 
because  of  peculiar  conditions  which  are  not  always  under- 
stood beyond  the  metropolis.  Overhead  contact  wires 
are  taboo  in  ]\Ianhattan  and  the  required  underground 
conduit  system  is  economical  only  for  very  dense  traffic. 
About  every  form  of  self-propelled  vehicle  has  been  tried, 
including  compressed-air  and  generations  of  storage- 
battery  cars;  the  one  exception  seems  to  be  the  rail 
automobile  in  jitney  form,  though  there  was  tried  an 
experimental  gasoline-engine  electric  motor  street  car 
which  proved  less  economical  than  the  modern  light- 
weight storage-battery  car  with  anti-friction  journals. 
These  cars  have  been  used  in  increasing  numbers  here  for 
three  years. 


Though  the  plate-girder  is  popular,  its  claims  of 
advantage  are  rarely  given  due  recognition.  When 
practical  bridge  problems  lead  to  the  use  of  such  enormous 
plate-girder  structures  as  the  Worcester  viaduct  described 
in  these  pages  last  week,  there  does  not  appear  to  be 
much  need  of  additional  propaganda  for  the  type.  Yet 
the  fact  remains  that  ])late-girders  are  never — or  hardly 
c\er — fully  credited  witli  their  su])erior  factor  of  safety 
over  other  bridge  types. 

If  a  list  of  badly  over-stressed  steel  structures  could 
i)e  compiled,  plate-girders  would  occupy  a  prominent 
place  in  the  list.  They  withstand  great  amounts  of 
unanalyzed  abuse,  and  they  rarely  fail.  The  question 
is  whether  they  should  not  nx'cive  a  distinct  preference 
in  unit-stress  on  this  account. 


The  very  intricacy  of  the  plate-girder  from  the 
structural  point  of  view  is  responsible  for  its  physical 
advantage  over  truss  construction.  Its  parts  hang  to- 
gether so  intimately  that  most  of  the  detail  possibilities 
of  failure  existing  in  other  steelwork  are  neutralized. 
Secondary  stress,  concentrations  of  stress  not  amenable 
to  analysis,  and  local  weakness  due  to  composite  character 
of  cross-section  or  whatnot,  have  little  or  no  meaning 
with  respect  to  the  plate-girder. 

Truss  design  has  constantly  raised  its  permissible 
values  for  computed  "direct"  stress.  Values  are  com- 
mon today  that  greatly  exceed  the  customary  flangq 
stresses  for  plate-girder  construction.  This  condition 
ought  to  be  reversed.  A  plate-girder  structure  of  such 
arrangement  of  parts  afi  to  be  secure  against  lateral  yield, 
and  protected  against  concealed  rusting,  should  be  allowed 
higher  stresses  than  are  pennissiblc  for  any  other  form 
of  riveted  steelwork. 

m 

Comment  was  m»<le  in  our  issue  of  May  T^y  on  a  resolu- 
tion of  the  Massachusetts  Legislature  directing  the  Public 
Service  Commission  of  the  state  "to  investigate  the  rela- 
tions existing  between  railroads  and  railways  in  the  com- 
monwealth of  Massachusetts."  This  resolution  was  de- 
cidedly mystifying  to  the  average  man  who  makes  no  dis- 
tinction between  these  two  words.  A  correspondent  now 
informs  us  that  the  terms  railroad  and  railway  have  been 
officially  defined  by  a  Massachusetts  statute  ae  follows: 

"Railroad"  means  a  railroad  or  railway  of  the  class  usually 
operated  by  steam  power. 

"Street  railway"  or  "railway"  means  a  railroad  or  railway, 
including  poles,  wires  or  otlier  appliances  and  equipment  con- 
nected therewith,  of  the  class  operated  by  motive  power  other 
than  steam,  and  usually  constructed  in,  under  or  above  public 
ways  and  places. 

It  is  certainly  nice  to  have  a  legislature  willing  to  sup- 
plement the  work  of  the  dictionary  nmkere.  Unfortu- 
nately, this  brave  attempt  at  precise  definition  leaves  cer- 
tain rail  transportation  lines  in  a  "twilight  zone."  Sup- 
pose a  line  originally  operated  with  steam  locomotives  is 
later  changed  to  electric  motive  power.  Does  it  thereby 
cease  to  be  a  "railroad"  and  ])ecome  a  "railway?"  Is  the 
New  York,  New  Haven  &  Hartford  a  "railway"  from 
New  York  City  to  New  Haven,  and  a  "railroad"  the  rest 
of  the  way  to  Boston?  On  some  lines  passenger  trains 
have  been  hauled  by  electric  traction,  and  freight  trains 
by  steam  locomotives.  Is  such  a  line  a  railroad  or  a  rail- 
way, under  Massachusetts  law?  Again  the  law  above 
quoted  defines  a  "railroad"  as  "usually  operated  by  steam 
])ower."  But  nearly  all  the  electric  railways  in  Massa- 
chusetts are  operated  by  steam  power.  The  electric  cur- 
rent is  merely  a  means  of  transmitting  the  power  which  is 
generated  by  steam  in  the  central  station  to  the  wheels 
of  the  car  or  locomotive.  What  the  framers  of  this  Massa- 
chusetts statute  really  meant  to  say  was  tliat  a  railroad 
is  a  line  usually  operated  by  steam  locomotives.  It  is 
painful  to  find  such  careless  use  of  English  under  the 
shadow  of  the  sacred  codfish. 

:^ 

Each  of  the  past  three  issues  of  Engineering  News  has 
contained  an  account  of  a  dam  failure.  In  each  case 
the  trouble  lay  with  the  foundation.  This  is  not  mere 
coincidence;  it  is  the  common  history  of  dam  failures. 
Amateurs  in  dam  construction  and  maintenance  who 
study  and  worry  over  the  proper  design  of  the  section 
should  note  the  fact. 
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ScwcT   Pipe-Joint  Qnaestiomi 

Sir — Tlu'  City  of  l>uiliaiii  is  ivlioiit  In  coiistnict  a 
.slaiuliinl  2 4-in.  terra  cottn  ,>ii'\vor.  tiiroiij^ii  wooded,  lioj^-^ry 
laud.  This  sower  line  will  carry  s<'wa;;e,  dye  waste  and 
bleaeh  liquor.  A  standard  10-in.  terra  eotta  sewer  will 
also  bo  eonstrueted  lliroii>,di  like  country,  carrying 
bleach  liquor  alone. 

Our  sjiecilications  have  been  drawn  as  follows: 
In  wet  trenches  and  In  quicksand  unii  in  such  oilier  places 
where  directed  by  the  enK'ueer,  the  contractor  shall  furnish 
and  use  Jointite.  GK  or  similar  water-ti^ht  compounds. 
Where  Jointite  or  GK  compound  Is  used  the  joint  shall  termi- 
nate at  least  M  In.  back  of  the  face  of  the  bell,  and  a  cement 
joint  be  made  over  it.  The  cement  shall  be  protoc^Ml  by  a 
biuulapre  of  cloth.  The  prices  bid  will  be  paid  for  such  spe- 
cial joints.  Where  special  joints  arc  used  three  pipes  may  be 
joined  together  on  the  bank  and  laid  at  one  time. 

If  the  e.xporience  of  your  readers  indicates  that  the 
cement  collar  on  the  outside  of  the  joint  is  not  needed, 
or  throws  any  other  light  upon  the  proper  joint  to  use 
under  the  conditions  stated,  I  should  be  glad  to  have 
particulars  given  through  your  columns. 

II.    W.    KUEFFXER, 

Diirham,  N.  C,  June  'A,  l!)1(i.  City  Engineer. 

Pes'  C<eniito 

Sir — I  notice  in  your  issue  of  May  18,  1!J1(5,  p.  950 
an  article  entitled  "Chain  and  Bucket  Lift  for  Irrigation 
\A'ater,"  describing  the  so-called  "Famous  Water  Ele- 
vator," made  in  Denver,  Colo.  I  quote  as  follows  from 
the  article :  "In  one  plant  now  in  operation,  a  20-hp. 
gasoline  enaiue  in  the  altitude  of  Colorado  raises  600  gal. 
per  min.  135  ft." 

If  any  of  your  readers  will  make  the  computation,  they 
will  find  that  GOO  gal.  per  min.  raised  135  ft.  is  the 
equivalent  of  20%  hp.  No  gasoline  engine  will  operate 
at  more  than  its  rated  horsepower  to  say  the  least,  at 
an  altitude  of  4,000  ft.  (about  the  minimum  altitude  in 
Colorado)  so  that  the  published  claim  is  equivalent  to 
saying  that  the  jJunip  will  operate  at  over  100%  efficiency. 

It  is  unnecessary  to  say  to  any  engineer  that  neither 
this  chain  and  bucket  pump  or  any  other  pump  ever  made 
operates  at  100%  efficiency.  Further,  any  engineer  with 
any  knowledge  of  machinery  can  see  at  a  glance  that  any 
pump  operating  on  this  principle  with  its  chain  of  drip- 
ping buckets,  its  numerous  joints,  its  speed  reduction 
gearing  from  the  engine  to  the  chain  wheel,  is  bound  to 
liave  considerable  losses  of  povrer.  He  can  see  further 
tliat  the  w^ear  and  tear  on  the  numerous  joints  exposed 
to  water  and  grit,  on  the  thin  sheet  iron  buckets,  and 
other  parts  -will  be  pretty  certain  to  make  the  cost  of 
repairs  and  depreciation  on  such  a  })uniping  outlit  very 
heavy. 

Of  course  such  an  apparatus  will  operate  and  raise 
water,  but  what  the  irrigation  farmer  needs  is  a  pumping 
outfit  which  will  operate  economically  year  in  and  year 
out  and  require  the. least  adjustment  and  repairs.     The 


irrigation  fai'incr,  iiowevcr,  generally  knows  little  of  iiic- 
clianics  and  too  often  falls  a  \ietiin  to  tli(!  slirewd  sales- 
man who  claims  that  bis  partiinlar  piinip  will  raise  more 
water  for  a  given  expenditure  of  power  than  any  other 
fellow^s  ])uin]).  When  such  claims  creep  int<j  the  columns 
of  J'JiKjinrerinfj  Xcws,  however,  they  should  be  i)roinptly 
exposed  and  that  is  the  object  of  this  letter. 

•'li;i!i(;.\ri()N    Enuineeu." 
Salt  Lake  City,   .May  22,    liHd. 

SIhxOMlidi  ^z&f^is&eernim^  Societies 
Fs^ss  oii  F^E3»Iic  QtiaestioEas? 

Sii- — The  author  of  the  article  under  this  heading  in 
Apr.  27,  19H),  p.  818,  of  EiKjincjiriiKj  News,  undoubtedly 
refers  to  the  action  taken  by  the  Calgary  branch  of  the 
Canadian  Society  of  Civil  P^ngineers  in  connection  with 
the  controversy  over  certain  features  of  the  construction 
of  the  large  reinforced-concrete  arch  bridge  now  being 
built  over  the  Bow  lliver  by  this  city. 

The  evident  intent  of  the  article  is  to  create  the  im- 
pression that  the  society  was  not  justified  in  taking  the 
action  which  it  did  and  that  in  so  doing  it  was  encroach- 
ing upon  the  rights  of  the  consulting  engineer. 

The  author  passes  over  the  facts  of  the  case  upon  which 
the  action  of  the  society  (of  which  he  is  a  member)  was 
based,  with  one  or  two  statements  which  are  misleading. 

As  the  precedent  established  by  the  society  in  the  atti- 
tude which  it  assumed  is  new,  a  concise  statement  of 
facts  will  be  given  in  order  that  the  profession  may  judge 
for  themselves  of  the  merits  of  the  action. 

For  a  period  of  nearly  a  year  iTrevious  to  the  matter 
being  taken  up  by  the  society  there  had  appeared  in  the 
public  press  considerable  adver.se  criticism  of  the  engi- 
neering department  of  this  city.  This  came  principally 
from  an  alderman  who  had  previously  held  the  position 
of  Water-Works  Engineer  for  the  city,  but  under  a  policy 
of  economy  his  services  had  been  dispensed  with  and 
the  water-works  department  placed  under  the  City  Engi- 
neer. He  thereupon  entered  politics  and  was  elected  an 
alderman.  He  also  opened  an  office  for  the  practice  of 
consulting  engineering;  hence  his  statements  and  opin- 
ions regarding  engineering  matters  received  far  more  con- 
sideration from  the  public  than  otherwise  would  have 
been  the  case.  The  work  of  the  city  engineering  depart- 
ment was  greatly  handicapped  by  this  continual  fault- 
finding. 

Finally  this  criticism  focused  itself  upon  the  construc- 
tion of  a  large  concrete  arch  bridge  being  built  by  the 
city  over  the  Bow  River  at  Centre  St.  and  charges  Avere 
made  to  the  City  Council  by  this  alderman  which  reflected 
upon  the  ability  and  good  judgment  of  those  connected 
with  the  city  engineering  department. 

The  City  Engineer  was  an  Associate  Member  of  the 
American  Society  of  Civil  Engineers  and  the  local  mem- 
bers of  this  organization,  realizing  the  serious  nature  of 
this  criticism,  took  the  matter  up  with  him,  and  after 
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liearing  his  side  it  was  the  iniaiiiiiioiis  opinion  of  those 
present  that  any  iurther  discussion  of  these  matters  in 
tJie  daily  press  could  serve  no  useful  purpose  and  that 
the  local  engineering  profession  would  lose  prestige  if 
it  were  allowed  to  continue. 

rurtherniore  it  was  evident  that  if  the  facts  were  as 
he  ])iesented  them,  his  reputation  as  an  engineer  was 
being  attacked  largely  for  political  purposes.  As  this 
was  a  matter  between  engineers  it  was  felt  that  it  should 
be  sc>ttled  within  the  profession  and  that  the  local  branch 
of  the  Canadian  Society  of  Civil  Engineers  was  the  proper 
body  to  which  to  appeal.  This  would  be  quite  fair  as 
neither  party  to  the  controversy  was  connected  with  this 
organization  and  its  membership  was  thoroughly  repre- 
sentative of  the  local  profession  as  well  as  containing 
some  of  the  larger  rate-payers  of  the  city.  At  the  same 
time  the  attention  of  the  City  Engineer  was  called  to  the 
fact  that  if  the  society  could  be  prevailed  upon  to  take 
the  matter  up,  he  must  be  prepared  to  abide  by  the  find- 
ings of  that  body  regardless  of  the  consequences.  With 
this  understanding  the  whole  matter  was  laid  before  the 
executive  board  of  the  local  organization. 

In  the  meantime  the  City  Council  had  ordered  the  two 
Conmiissioners  and  ]\rayor  to  investigate  the  matter  and 
re]iort.  The  alderman  had  been  prevailed  upon  to  submit 
tlie  verbal  charges  in  writing  and  the  City  Engineer  re- 
quested to  answer  them  in  the  same  manner. 

In  the  interim  between  the  submission  of  the  charges 
and  the  answers,  the  executive  board  of  the  society  unan- 
imously decided  to  offer  its  services  gratis  to  the  board 
of  commissioners  to  investigate  and  report  on  the  matter. 
A  set  of  resolutions  embodying  this  offer  were  then  drawn 
and  adopted  at  a  general  meeting  of  the  society.  The 
lity  accepted  the  offer  and  requested  the  society  to  pro- 
ceed. 

Three  members  of  the  branch  were  then  selected  to  act 
as  a  committee  to  make  the  investigation.  The  meetings 
wore  made  public  and  held  in  the  conmiittee  room  of  the 
council  chamber  at  the  City  Hall  and  the  proceedings 
were  recorded  by  a  stenographer  furnished  by  the  city. 
The  alderman  preferring  the  charges  refused  to  appear 
before  this  committee  for  examination  and  they  had  no 
power  to  compel  attendance.  On  the  other  hand  the  City 
Engineer,  the  engineer  in  charge  of  the  design  and  con- 
struction of  the  bridge  and  the  City  Chemist,  who  had 
charge  of  the  city  testing  laboratories,  appeared  and  sub- 
mitted very  willingly  to  a  thorough  examination  on  the 
points  at  issue. 

In  l)rief  the  charges  were  as  follows : 

(a)  The  use  of  unsuitable  re  rolled  steel  in  the  struc- 
ture and  extravagance  in  the  testing  of  same. 

(b)  Neglect  or  carelessness  in  not  carrying  the  foun- 
dations of  the  north  retaining  wall  to  rock. 

(c)  Failure  on  the  part  of  ihe  engineering  department 
to  submit  the  design  to  a  consulting  engineer  for  en- 
dorsement, it  having  always  been  understood  that  such  a 
course  Avould  ])e  followed. 

(d)  The  purchase  of  unsuitable  cable  for  hoisting 
purposes  during  construction  at  a  higher  price  than  that 
at  which  suital)le  cable  could  be  purchased. 

The  Commissioners  assumed  the  responsibility  for  (d), 
thus  relieving  the  committee  from  its  consideration. 

A  few  extracts  from  the  findings  of  the  committee  will 
indicate  how  much  foundation  there  was  for  these 
charges.     These  extracts  are  as  follows : 


Ah     the    impreKsion    conveyed     by    Aid. 


■'s    charpes     is 


that  the  s«fety  of  the  whole  bridKe  has  been  jeopardized  by 
the  use  of  thi.s  reiolled  steel  the  committee  feel  that  this 
report  is  not  complete  without  a  statement  as  to  what  use 
was  made  or  contemplated  to  be  made  of  this  steel.  It  has  been 
used  as  reinforcement  in  the  construction  of  the  retaining 
wall  which  forms  a  part  of  the  north  abutment.  It  has  also 
been  used  or  is  contemplated  as  dowels  to  furnish  a  bond 
between  successive  pourinKs  of  concrete  in  the  river  piers 
and  springings.  It  was  also  u«ed  or  contemplated  in  the 
curtain  walls  of  the  mafn  piers  and  pylons  of  the  river  arches 
and  as  c4irrier  or  spacing  rods  in  various  other  parts  of  the 
work.  With  the  exception  of  the  retaining  walls,  where  its 
employment  has  already  been  covered  by  this  report,  the 
function  of  the  steel  is  arbitrary  and  the  material  is  subject 
to  no  definite  stresses.  In  the  pylons,  the  curtain  walls  are 
a  mere  architectural  effect  and  have  no  structural  functions. 
The  steel  is  used  merely  to  prevent  unsightly  cracks  due  to 
temperature  and  shrinkage  stresses  and  Its  section  is  in  most 
cases  far  in  excess  of  possible  requirements. 

The    statement    has    also    been    made    by    Aid.    that 

because  the  Centre  St.  bridge  is  larger  than  the  Mission 
bridge,  a  better  grade  of  material  should  be  used.  This  is 
not  correct.  Mere  size  is  no  criterion,  in  fact  the  unit  stresses 
in  a  large  structure  may  be,  and  in  this  case  actually  are, 
less  than  in  the  smaller  ones,  and  if  anything  a  cheaper  grade 
of  material    might    be   used   with    safety. 

Taking  up  the  charges  in  order  as  hereinbefore  outlined 
the   committee   submits   its   opinions. 

A.  The  question  of  unsuitable  reinforcing  material  and 
extravagance    in   testing   the   same. 

1.  Cost  of  testing.  The  committee  are  of  the  opinion  that 
the  cost  of  testing  will  not  be  unreasonable  and  that  in  all 
probability  it  will  be  less  than  a  similar  service  performed 
by  an   inspection  company. 

2.  Quality  of  steel.  The  committee  are  of  the  opinion  that 
the  use  of  rcrolled  steel  in  certain  parts  of  the  structure  was 
warranted  on  the  grounds  of  economy  and  that  in  view  of  the 
relatively  high  grade  of  the  material  the  integrity  of  the 
structure  has  not  suffered  in  any  particular. 

B.  In  the  matter  of  foundations  of  the  north  abutment  or 
retaining   wall.      The   committee   are    of   the    opinion    that    the 

failure  of  this   wall,   from   the   causes   outlined   by  Aid.   

is  a  very  remote  possibility,  and  that  the  wall  is  safe  against 
failure  from  the  other  po.ssible  causes  outlined  in  this  report. 
The  committee  are  also  of  the  opinion  that  the  additional 
cost  of  carrying  this  foundation  to  rock  would  not  be  justified 
by  any  extra   security   so   obtained. 

C.  In  the  matter  of  employing  consulting  opinion.  The 
committee    were    unable   to    find    that   any    suggestion    to    this 

end   was   ever   made   by   Aid. or   anyone   else   and    they 

also    find    that    if    the    understanding    existed    as    stated     by 

Aid. it  ■vvas   not   made    public   or   communicated   to   the 

City  Engineer.  The  committee  further  are  of  the  opinion  that 
such  a  course  was  not  justified  on  the  grounds  of  cost. 

After    carefully    reviewing    the    statements    of    Aid.    

the  City  Engineer's  reply  thereto,  the  record  of  tests  of  mate- 
rial, and  the  plans  of  the  structure,  as  well  as  the  work  itself, 
and  the  evidence  submitted,  the  committee  wish  to  state  that 
they  can  find  no  reason  for  the  charges  and  are  unable  to 
understand   why   they   should   ever   have   been   made. 

The  full  report  of  the  committee  was  filed  with  the 
city  authorities  and  with  the  secretary  of  the  parent 
society.  The  Commissioners  and  the  City  Council  adop- 
ted the  report  and  thanked  the  society  for  its  assist- 
ance. The  council  of  the  parent  society  also  expressed  its 
approval  of  the  manner  in  which  the  Calgary  branch  had 
handled  the  matter. 

The  local  society  has  no  apology  to  make  for  the  action 
taken.  On  the  other  hand  it  believes  that  it  has  done  a 
valuable  service  to  the  profession  and  the  public  in  estab- 
lishing this  precedent  and  that  if  it  was  more  generally 
understood  that  charges  reflecting  upon  the  ability  of 
engineers  in  public  office  would  have  to  pass  the  investi.- 
gation  of  the  local  profession,  tliat  a  great  deal  of  unjust 
criticism  would  be  avoided  and  the  public  relieved  of  a 
large  amount  of  unnecessary  worry. 

Sam  G.  Pouter, 
Secretar\'-Treasurcr,  Calgary  Branch, 
Canadian  Society  of  Civil  Engineers. 

Calgary,  Alberta,  May  19,  1910. 
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I'In  idciiccs  ol"  incrt'iisin^'  in  lis  it  v  iiiul  |irns|iciil  v  ucir 
(lis|ilayt'(l  at,  tJic  .'{(Uli  aniuial  ((jinciilioii  of  tin-  Aiiicr- 
ican  Water- Works  Association,  licid  in  New  York  (litv. 
iliinc  "i  to  !•.  Willi  a  trcMswry  surplus  of  over  $"',()()(),  of 
wliicli  $1,000  has  Iuhmi  invi-stod  in  pcrniancnt  .securities, 
the  association  faces  its  ludst  proniisiuf,'  year.  Tlie  f,'ain 
in  active  nieniix'rship  durin;;  tlie  last  year — !)  I  net — is 
also  iMicourafiinu;.  Suiue  100  to  TiOO  ;i(li\c  nicinlicis  :il- 
tended  tiie  convention;  and  llie  (iO-ndd  ninnnrnrlmcrs 
who  had  exhihils  of  water-works  supplies  and  c(|iiipnicnl 
made  the  convention  a  notable  and  attracti\e  one.  'I'lic 
total  rejiistration  was  about   1.200. 

'rb(>  address  of  the  retirini;^  Presid(>nt,  Niilmlas  S.  Hill, 
,1  r..  L;a\c  a  suinniar\'  of  the  year's  work,  lie  slateil  that 
the  most  usi'ful  Held  for  the  association  was  in  com- 
mittee work  and  sujffi'ested  that  the  committees  be  dis- 
tributed jjeofiraphically  instead  of  followinir  the  usual 
])ractice  of  distrihutino;  the  membership  on  the  com- 
mittee fieogra]ihically,  for  this  would  alVord  a  lu'tter 
opjiortunity  for  committee  members  to  get  together.  lie 
recommended  tluit  as  nmcli  of  tlie  funds  available  as  jios- 
sible  be  devoted  to  committee  work  by  means  of  a 
regular  budget  system  ($500  has  been  appropriated  for 
the  present  year).  He  further  recommended  closer  co- 
operation between  the  local  .sections  and  the  parent  society 
and  the  jniblication  of  a  bi-monthly  instead  of  a  quarterly 
'•Journal,"  as  soon  as  funds  would  permit.  The  latter 
part  of  his  address  was  an  answer  to  editorial  criticisms 
of  the  association  in  this  and  other  engineering  period- 
icals, an  abstract  of  which  appears  eLsewdiere  in  this  issue. 

Electiox  of  Officers — Next  Coxvextion   City 

Leonard  Metcalf,  of  IMetcalf  &  Eddy,  Consulting  En- 
gineers, Boston,  ^lass.,  who  has  recently  completed  his 
term  as  President  of  the  New  England  Water-Works 
Association,  was  the  unanimous  choice  for  President. 
The  keynote  of  Mr.  Metoalf's  brief  address  in  accepting 
the  presidency  was  closer  cooperation  and  greater  service 
of  members  of  the  association.  He  recommended  the 
formation  of  local  .sections  as  one  of  the  best  means  of 
accomplishing  these  ends. 

The  other  officers  elected  are:  Vice-President,  Theo- 
dore A.  Leisen,  General  Superintendent  of  the  Board 
of  Water  Commissioners  of  Detroit ;  Trustees,  F.  W. 
Cappelen,  City  Engineer,  ^linneapolis,  and  ]\I.  L.  Wor- 
rell, General  i\Ianager  Water- Works,  j\Ieridian,  ^liss. ; 
Treasurer  (reeleetecl),  James  ]\I.  Caird,  Chemist  and 
Bacteriologist,  Troy,  N.  Y. 

The  vote  for  the  city  in  which  to  hold  the  next  con- 
vention aroused  the  usual  amount  of  interest.  The  final 
ballot,  to  the  great  joy  of  E.  E.  Davis,  was  for  Richmond, 
Va.,  with  113  votes.  St.  Louis  was  second  with  59  and 
Birmingham,  Ala.,  third  with  29. 

Water  Consumptiox  axd  Water  Waste 

The  committee  on  water  con.sumption  reported  briefly 
that  the  present  forms  for  water  consumption  were  being 
revised  to  group  similar  conditions  and  separate  manufac- 
turing and  domestic  consumption.  A  paper  "Prevention 
of  Water  Waste  on  Eailroads,"  by  C.  R.  Knowles,  de- 


scrdieil  wlial  liad  liceii  acrdiiiplisin'd  liy  one  railway  (the 
Illinois  Central)  by  proper  attention  to  this  item  of 
ojierating  e.xpcMi.se — an  annual  saving  in  its  water  ai- 
coiints  of  nearly  $.'!.'),()()().  The  discussion  included  water 
waste  in  general  and  the  need  of  bringing  lioiiie  to  the 
consumer  the  actual  cost,  of  water  waste  to  iiini  indi- 
vidually. 

A  closely  allied  subject,  the  (jueslinn  of  what  ])or- 
centage  of  a  city's  total  water-supply  should  he  account(!d 
for,  received  a  considerable;  ])art  of  the  time  devoted  1o 
superintendents'  day.  The  general  consensus  of  ojiinion 
seemed  to  be  that  when  10  to  75%  of  the  water  leaving 
the  water-works  was  accounted  for,  the  results  were  all 
that  could  l)e  expected.  Nevertheles.s,  several  instances 
wei-e  given,  notably  Cleveland,  Ohio,  where  88  to  90% 
of  the  water  delivered  to  the  mains  was  actually  ac- 
counted for.  This  required  that  the  city  or  town  he 
100%  metered  and  that  the  water  used  for  fires  and 
street  flushing  also  be  fairly  accurately  measured. 

Reports  and  Discussions  on  Standard  Specifications 

The  committee  on  standard  specifications  for  hydrants 
and  valves  reported  that  it  was  cooperating  with  a  similar 
committee  from  the  New  Phigland  Water-Works  Associa- 
tion and  that  the  specifications  of  the  two  associations 
were  now  practically  identical  except  for  4-in.  hydrants. 
The  revised  specifications  of  the  committee  were  adopted. 
The  committee  on  standard  fittings  for  water  meters  has 
fixed  over-all  meter  lengths  for  meters  up  to  II/2  i^i-  The 
report  was  accepted  and  the  committee  continued. 

Pumping  machinery  received  a  fair  amount  of  dis- 
cussion. A  paper  "Pumping  ^Machinery;  Test  Duty 
versus  Operating  Results,"  by  J.  N.  Chester,  Pittsburgh, 
Penn.,  called  attention  to  the  usual  inefficient  operation 
of  boiler  and  piping  plants  and  the  need  of  a  high-level 
reservoir  to  make  loads  uniform.  He  said  there  should 
always  be  a  thorough  study  of  local  conditions  before 
adopting  electrically  driven  pumping  machinery. 

Discussion  of  Pressure  Filters 

The  paper  "Pressure  Filters,"  by  Harold  C.  Stevens, 
was  a  remarshalling  of  the  old  arguments  in  favor  of 
pressure  filters.  The  discussion  showed  that  there  ap- 
pears to  be  a  certain  field  for  this  type  of  filter,  but  that 
the  majority  of  the  speakers  favored  its  u,se  only  under 
exceptional  conditions.  A  point  urged  was  that  chlor- 
ination  as  a  supplementary  process  puts  pressure  filters 
on  as  safe  a  basis,  bacterially,  as  those  of  the  gravity  ty])e. 

The  chief  economical  use  of  pressure  filters  appears 
to  be  confined  to  small  water  supplies  where  one  set  of 
pumps  can  be  eliminated  and  where  preliminary  coagu- 
lation and  sedimentation  are  not  necessary.  Lack  of 
proper  supervision  of  these  small  plants  was  held  to  bo  a 
prime  cause  for  the  disrepute  into  which  pressure  filters 
have  fallen. 

A  water-works  convention  without  a  discussion  of  the 
merits  of  leadite  for  water-main  joints  has  become  a 
thing  of  the  past.  The  evidence  developed  at  this  meet- 
ing proved  to  be  quite  entirely  in  favor  of  the  use  of 
leadite.     A  paper  by  William  C.  Buck,  "Experience  with 
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Ij<'aditc'  ill  Jointing  ConicMit-Lined  AVater  Pipe,"  described 
in  minute  detail  the  method  of  handling  and  applying 
thi.s  material  to  obtain  the  l)c.st  results.  In  answer  to 
several  questions,  he  stated  that  no  difficulty  was  ex- 
perienced in  cutting  out  old  or  defective  joints.  For 
this  puri)ose  he  had  devised  a  special  tool.  Tlie  poor 
results  which  have  sometimes  been  obtained  witli  leadite 
were  held  to  be  largely  accounted  for  by  the  prejudice  of 
the  old-time  lead  calkers.  For  this  reason  it  was  rec- 
ommended that  trained  lead  calkers  be  not  employed 
when  leadite  was  used,  but  tliat  new  men  be  specially 
trained  in  jiouriiig  joints  with  leadite. 

Paying  for  Piuvatk  Fuie  Service 

Practically  all  of  the  first  session  of  the  siiijerintend- 
ents'  day  was  devoted  to  a  discussion  of  nine  questions 
regarding  private  fire  services,  most  of  which  related  to 
the  mooted  question  of  charge  or  no  charge.  The  in- 
surance companies  were  well  represented  and  the  dis- 
cussion at  times  was  quite  animated.  Few  of  the  queries 
developed  any  definite  answers  which  could  be  agreed 
upon.  The  insurance  representatives  did  the  most  talk- 
ing. Finally,  a  motion  was  passed  to  limit  the  remainder 
of  the  discussion  to  water-works  superintendents.  The 
superintendents  seemed  generally  agreed  that  a  4-in.  con- 
nection was  ample  for  400  sprinkler  heads,  and  that 
$50  a  year  was  a  normal  charge  for  a  4-in.  connection. 
They  also  seemed  of  the  opinion  that  the  sprinkler 
service  was  a  special  service  and  should  be  paid  for  as 
such.  There  was,  however,  increasing  evidence  of  a  getting 
together  spirit  on  the  part  of  the  insurance  interests  and 
the  water-works  men,  and  a  committee  of  the  Association 
will  be  appointed  to  work  toward  that  end. 

The  paper  of  Dabney  H.  Maury  on  "Eescrvoirs"'  was  a 
frank  statement  of  several  years'  experience,  going  into 
details  of  construction  of  several  of  the  reinforced-con- 
crete  type.  This  led  to  a  general  discussion  of  the  sulj- 
ject  of  concrete  reservoirs  and  experience  in  attempting  to 
waterproof  them. 

Presentation  of  Data  on  Reduction  in  Typhoid 

George  A.  Jolmson,  New  York  City,  presented  data 
showing  the  effect  of  the  introduction  of  water  filtration 
and  other  sanitary  measures  in  reducing  the  typhoid 
death  rate  during  the  last  25  years,  together  with  such 
convincing  arguments  in  favor  of  water  filtration  that  a 
motion  was  passed  by  the  meeting  to  have  the  paper 
printed  separately  and  made  available  for  general  dis- 
tribution. 

Mr.  Johnson's  proposal  that  state  public  health  de- 
partments should  accept  plans  for  "any  method  of  puri- 
fication, tangibly  guaranteed  continuously  to  furnish  a 
water  complying  with  the  law,"  met  with  stout  resistance 
from  several  members. 

The  report  of  Prof.  Albert  F.  Ganz,  Chairman  of  the 
Committee  on  Electrolysis,  stated  that  an  increasing 
amount  of  damage  to  water  mains  was  occurring  and  that 
street  railways  were  the  sole  cause  of  it.  The  connecting 
of  the  rails  to  water-mains  to  furnish  a  return  circuit 
was  unreservedly  condemned.  He  argued  that  the  water- 
works officials  should  join  hands  with  the  other  inter- 
ested public-utility  men  in  agreeing  on  the  methods  of 
mitigation.  In  the  discussion  on  the  report  strong  op- 
position to  working  with  the  Joint  National  Electrolysis 
Committee  was  expressed.     This  was  pased  on  the  fact 


that  tile  committee  includes  street  railway  and  allied 
public-utility  interests  and  on  the  fear  that  the  Associa- 
tion might  in  some  way  commit  itself  .so  as  to  render 
tlie  collection  of  damages  from  electrolysis  more  difficult. 
The  report  of  the  committee  was  accepted,  instead  of 
being  adopted.  The  convention  also  voted  to  continue 
the  committee,  but  not  until  it  was  made  clear  that  the 
membership  might  be  changed  if  the  Executive  Committee 
of  the  Association  sees  fit. 

E.  P.  Goodrich,  of  New  York,  presented  a  lengthy 
report  on  the  features  of  water- works  design  which  affect 
city  planning.  These  mainly  involve  the  joint  use  of 
lands  for  reservoir  sites  and  parks,  and  the  advantage 
of  underground  hydrants  in  cities  which  had  no  snowfall. 
The  failure  to  find  hydrants  in  the  winter  when  covered 
with  snow  has  been  found  to  be  the  only  really  tonable  ar- 
gument against  the  adoption  of  underground  hydrants. 

Chemical  and  Bacteriological  Section 

Two  well  attended  lively  sessions  were  testimony  to 
the  wisdom  of  establishing  a  section  for  the  chemists 
and  bacteriologists.  A  half-dozen  papers  were  presented. 
Charles  P.  Hoover,  of  Columbus,  Ohio,  was  elected  Chair- 
man and  John  A.  Kienle  Secretary  of  the  session. 

Something  new  which  promises  to  be  of  economic  value 
at  certain  water-treatment  plants  M^as  presented  by  Charles 
P.  Hoover,  in  a  paper  on  "Recovery  of  Spent  Lime  at 
the  Columbus  Water-Softening  and  Purification  Works." 
Experiments  indicate  that  by  building  and  operating  a 
$30,000  lime-recovery  plant  $9,000  a  year  can  be  saved, 
and  the  problem  of  preventing  the  choking  of  the  Scioto 
River  with  lime  sludge  may  also  be  solved.  The  general 
plan  is  to  reduce  the  moisture  content  of  the  lime  sludge 
(1)  by  means  of  settling  basins  and  (3)  by  vacuum  fil- 
ters, after  which  the  sludge  is  put  through  rotary  kilns 
and  thus  recover  (except  when  the  sludge  is  muddy) 
more  lime  than  was  used  to  soften  the  water.  When 
the  sludge  is  muddy  lime  recovery  will  not  be  attempted. 
Instead,  limestone  will  be  burned  to  produce  lime. 

A  sewage  effluent  better  than  the  Croton  water  into 
which  it  is  turned  three  miles  above  the  aqueduct  intake 
was  described  by  T.  D.  Coffui  and  Frank  E.  Hale,  of  the 
Department  of  Water  Supply,  New  York  City.  The  plant 
was  built  and  is  operated  by  the  City  of  New  York  to 
treat  the  sewage  delivered  to  the  plant  by  the  village 
of  Mt.  Kisco.  It  includes  bar  screens,  pumps,  a  grit 
chamber,  settling  tank,  dosing  apparatus,  double  contact 
beds,  intermittent  sand  filters  and  chlorinating  appar- 
atus. It  treats  200,000  to  600,000  gal.  of  sewage  per 
day.  The  original  cost  was  $70,000.  The  total  bacterial 
reduction  is  almost  100% — but  20  p.p.m.  of  available 
chlorine  are  used  after  sedimentation,  double  contact  and 
slow   sand   filtration. 

The  abolition  of  the  presumptive  test  for  B.  coli,  unless 
accompanied  by  confirmatory  tests,  was  advocated  by 
C.-E.  A.  Winslow,  of  New  Haven,  Conn.,  after  reviewing 
late  researches  on  the  subject.  Conservative  views  as  to 
the  wisdom  of  doing  this  wore  expressed  in  the  dis- 
cussion. 

Less  objection,  in  fact  well-nigh  aproval,  was  given  to 
the  proposal  from  another  source  to  abandon  the  time- 
honored  term,  temporary  hardness,  and  use  alkalinity  in- 
stead. The  section  finally  decided  to  recommend  the 
matter  to  committees  of  the  American  Chemical  Society 
and  the  American   Public  Health   Association. 
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Sy.\OFSIS—A  iiirsciilalioii  of  Iho  -hnuulrr 
osfircis  of  the  ilrvcloiniicnl"  of  llir  Aiiiiricdii 
W'altr-Works  Assorialiuii  in  form  of  an  ansn-rr 
to  a  (liscussion  started  ediforiallti  in  " bhujinrrriiuj 
News"  of  Mail  20.  lOKI.  under  ilie  vafdiun.  "Can 
tlte  American  Water-Worhs  Association  Find  It- 
self f"  and  "Wliat  Is  Wron(/  ivilli  tlie  Ainiricnu 
\\'ater-Worl>»:  Associalion  '" 

\>i  it  .•surprising  (hat  wo  liavo  not  I'oimd  ourselvt's  iunid 
tilt'  world-wido  chaos  of  chanjrinfi  custonis,  ideals,  morals 
1111(1  holiefs?  Would  il  lie  \v<']l  if  we  ro.sted  complacoiill}' 
in  the  belief  that  we  had  round  ourselves?  Is  it  not 
better  never  to  lind  diirsclves  and  to  hold  the  illusive 
goal  of  perfection  ever  liel'ore  us  as  an  inci'uiive  to  greater 
and  better  aecoin])lishinent  ?  Our  As.sociation  has  not 
been  unatrected  by  (he  spirit  of  change  which  is  rampant 
everywhere.  This  convention  is  fraught  with  the  signifi- 
cance of  change. 

1  well  remember  the  convention  of  1901  at  the  Murray 
II ill  Hotel  in  this  city.  The  meeting  room  was  little 
larger  than  the  room  iised  for  your  Executive  Com- 
mittee at  this  convention.  This  small  room  was  not  more 
than  half  filled  by  those  in  attendance  to  listen  to  the 
papers.  The  membership  could  be  found  in  the  cafe  at 
any  time  of  the  day  or  night  in  a  more  or  less  stimu- 
lated state  of  exhilaration.  The  exhibits  were  insignifi- 
cant and  typical  of  that  lack  of  the  a])plication  of  scien- 
tific study  to  water-works  details  which  was  apparent 
for  so  long.  The  individual  evidenced  an  almost  complete 
absence  of  the  sense  of  personal  responsibility  to  the 
association.  Compare  that  with  the  present  and  we  have 
a  vivid  picture  of  change  in  ideals  and  aspirations  as 
well  as  of  the  progress  which  we  have  made  toward  finding 
ourselves.  From  a  mere  handful  of  men  we  have  de- 
veloped a  regiment  of  soldiers.  From  an  obscure,  hetero- 
geneous body  we  have  produced  a  recognized,  stable  and 
respected  association.  I  think  we  are  criticized  too  often 
for  our  past,  and  there  is  a  common  tendency  to  misin- 
terpret oiar  present  aims,  to  stress  our  externals  and  to 
overlook  our  true  spirit. 

But  what  is  wrong  with  us?  The  failure  of  this 
association  is  not  more  conspicuous  than  that  of  other 
organizations  or  societies,  and  springs  from  the  same 
cause.  It  does  not  meet  the  individual  need,  and  the 
individual  is  not  called  upon  to  do  enough  for  it.  Those 
familiar  with  the  work  of  our  engineering  societies  have 
agreed  that  the  original  aims  of  these  organizations  are 
not  completely  satisfying  at  present.  It  is  not  sufficient 
to  organize,  hold  conventions,  elect  officers,  read  papers 
and  publish  proceedings.  All  of  these  things  are  neces- 
sary, but  they  are  not  adequate.  The  instruction  of 
the  individual  is  not  sufficient.  Something  must  be  done 
to  help  him  in  a  more  material  sense.  If  this  is  true 
of  the  strictly  engineering  societies,  it  is  more  so  with 
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regard  lo  lliis  association.  Hr(]adly  speaking,  wv  arc  ft 
Icchnical  s(wiety,  Iml  mn'  of  I  he  (hid'  aims  of  this  associa- 
lioii  \fi  to  benefit  llic  superintendent.  TIk;  gr(!atest  benefit 
«iiirh  we  can  render  In  Hie  Hn|)erinten(l(!nt  is  to  assist 
jiiiii  (iiward  iioiiest  ciidea\(>r,  ellieiency  and  capability  in 
his  office;  to  stand  beliind  I  he  inlelligent,  fiol)er  and  in- 
dustrious water-works  man.  Our  greatest  care  should  be 
that  his  badge  is  a  eerlifieatc  of  eharactt-r,  responsibility, 
ellieieney  and  power.  The  plan  will  iiadirally  entail 
niure  difficulty  than  the  ])rescnt  nuithod  of  allowing  every 
meml)cr  to  shift  for  himstdf.  If,  however,  the  individual 
felt  the  strength  of  the  association  behind  him  lie  would 
1)0  a  better  official  to  the  everlasfing  Itenefit  of  the  com- 
munity he  serves. 

It  has  been  stated  in  the  articles  referred  to  that  the 
prospect  of  a  junket  is  more  alluring  to  the  average  mem- 
ber of  this  association  than  the  opportunity  to  add  to 
his  knowledge  of  the  water-works  business.  We  are  ac- 
cused of  being  more  interested  in  voting  for  the  next 
place  of  holding  a  meeting  than  in  anytiiing  else;  that 
we  re.sent  the  adoption  of  businesslike  methods  of  elect- 
ing officers  because  we  fear  tliat  by  tlic  adoption  of  such 
methods  we  are  losing  some  of  our  vested  rights;  that 
there  is  a  strong  tendency  toward  the  formation  of 
cliques  and  factions ;  that  the  operating  men  resent  the 
active  part  taken  in  the  management  of  the  association's 
affairs  by  technically  trained  men,  and  that  there  is  an 
over-ambitious  attempt  at  expansion. 

I  wish  at  this  time  to  make  public  denial  of  some  of 
these  charges. 

I  do  not  believe  it  is  true  that  the  prospect  of  a  junket 
is  more  alluring  to  the  average  member  than  is  the  op- 
portunity to  add  to  his  knowledge  of  the  water-works 
business.  I  know  of  no  convention  where  more  earnest- 
ness is  displayed,  and  where  the  business  sessions  are 
more  generally  and  conscientiously  attended  than  are 
those  of  this  association. 

Nor  do  I  believe  that  we  are  more  interested  in  voting 
for  the  next  place  of  meeting  than  in  anything  else.  The 
session  at  which  the  next  meeting  place  is  selected  is 
the  only  one  which  brings  all  classes  of  members  together, 
and  there  is  a  natural  rivalry  between  the  friends  of  this 
place  or  that,  which  of  itself  portrays  an  excess  of  in- 
terest which  is  more  apparent  than  real.  There  are  cer- 
tain features  of  this  session  which  furni.sh  a  little  varia- 
tion to  the  humdrum  round  of  technical  papers  and 
consequently  there  is  a  general  relaxation  on  the  part 
of  all. 

In  this  connection,  however,  I  do  not  believe  that 
the  function  of  the  Committee  on  the  Selection  of  the 
Next  Place  of  Meeting,  which  has  been  in  existence  for 
the  past  few  years,  has  been  understood.  It  was  not 
the  idea  that  this  committee  should  select  a  place  of 
meeting,  nor  appropriate  any  of  the  functions  of  the 
voting  membership,  but  that  it  should  report  its  findings 
to  the  convention  so  that  it  might  make  an  intelligent 
choice  between  the  invitations  extended  and  not  be  gov- 
erned solely  by  the  spellbinding  efforts  of  some  orator 
who  is  given  the  privilege  of  the  floor. 
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I  believe  that  every  member  of  this  association  recog- 
nizes that  the  motives  which  should  govern  the  selection 
of  a  meeting  place  are:  1.  Consideration  of  the  growth 
and  dcveloi)ment  of  the  association  which  will  be  brought 
about  by  the  selection.  2.  The  educational  benefit  which 
will  be  derived  from  the  selection.  3.  The  facilities 
which  will  be  offered  for  the  jn-oper  transaction  of  the 
business  of  the  convention  and  the  comfort  and  liapj)!- 
noss  of  those  who  atteiul.  1.  Tjast  and  least,  considera- 
tion of  the  amusement  i'caturcs  wliicli  will  be  offered 
to  those  who  attend. 

The  appointment  of  this  committee  was  solely  for 
the  pvirpose  of  having  representatives  of  the  voting  body 
cahnly  and  judiciously  to  weigh  the  merits  of  the  invi- 
tations offered,  to  crystallize  tlic  facts,  and  suggest  which 
of  the  invitations  most  nearly  f'ulfilh'd  these  recpiire- 
ments. 

Neither  do  I  feel  that  our  meml)ers  resent  more  busi- 
nesslike methods  in  choosing  oflicers,  but  rather  that 
there  is  an  honest  dread,  which  is  inherent  in  every 
American,  lest  this  association  become  undemocratic  in 
its  administration  and  that  its  powers  be  usurped  by  a 
few  individuals  who  will  use  it  for  their  own  specific 
purposes.  The  entire  discussion  of  the  proposed  change 
in  method  of  electing  officers  at  the  Cincinnati  conven- 
tion indicates  tliis,  and  I,  for  one,  do  not  feel  that  the 
democratic  spirit  is  one  which  will  in  tlie  long  run  work 
any  injury  to  the  association. 

While  there  may  be  some  who  lionestly  believe  that 
officers  should  be  nominated  on  the  floor  of  the  conven- 
tion and  chosen  in  the  old-fashioned  way,  I  believe  that 
the  majority  appreciate  that  the  business  of  an  organiza- 
tion of  fifteen  hundred  men  cannot  be  conducted  in  the 
same  way  that  an  organization  of  three  hundred  would 
handle  its  affairs,  and  in  order  to  expedite  the  work  of 
the  convention  it  is  necessary  to  delegate  some  of  the 
powers  of  the  individual  to  representatives  chosen  in  a 
fair,  open  and  democratic  way.  The  mode  of  electing 
officers  in  1890  is  not  adapted  to  the  needs  of  1916.  To 
revert  to  the  method  of  electing  officers  on  the  floor  of 
the  convention  will  not  in  any  way  lessen  political  ac- 
tivity or  the  desire  for  selfish  gains  if  such  motives  are 
present  in  our  ranks. 

I  regret  to  say  I  must  admit  there  is  some  justice  in 
the  charge  that  there  is  a  tendency  on  the  part  of  some 
to  separate  the  membership  into  classes,  which  tends  to 
the  formation  of  cliques  and  factions,  but  in  this  we  are 
no  different  from  other  organizations.  It  is,  liowever, 
most  unfortunate  for  this  association  that  the  question 
of  the  profession  or  occupation  of  the  memljer  should  be 
referred  to  in  connection  with  his  ap])()intinent  for 
office. 

As  I  see  it,  this  association  is  composed  of  three  co- 
ordinate branches :  1.  The  engineer  and  technical  man. 
2.  The  water-works  superintendent,  who  may  or  may  not 
be  a  teclmically  trained  engineer.  3.  The  manufacturer. 
Of  these,  the  first  two  form  the  active  voting  member- 
ship and  are  eligible  as  officers  of  the  association,  and 
the  third  composes  the  associate  membership.  Each  of 
these  divisions  is  capable  of  performing  a  service  for  the 
association.  The  engineer  brings  to  the  water-works 
superintendent  the  result  of  his  highly  specialized  ex- 
perience. The  water-works  superintendent  gives  to  the 
L'Ugineer  the  benefit  of  his  practical  experience  in  the  ap- 
plication of  the  technical  advice  of  the  engineer.     The 


manufacturer  demonstrates  to  both  the  latest  develop- 
ment in  those  devices  and  appliances  which  are  useful 
alike  to  the  engineer  and  to  the  superintendent.  There 
is  no  reason  for  conflict  more  than  there  is  reason  for 
conflict  between  an  army  and  navy  enlisted  in  the  com- 
mon cause  of  defending  their  country.  The  three 
branches  of  this  association  are  coordinate.  They  should 
be  cooperative  and  not  antagonistic.  The  development 
of  the  narrow  spirit  wliich  invokes  antagonism  between 
the  three  coordinate  branches  is  a  parasite  which,  unless 
immediately  choked,  will  sap  the  very  life  blood  of  the 
parent  upon  wliich  it  preys.  The  future  of  this  associa- 
tion will  be  hampered  if  such  a  spirit  continues. 

Finally,  I  disagree  with  the  statement  that  the  com- 
plete nationalization  of  this  association  is  beyond  the 
realms  of  possibility.  I  do  not  believe  that  we  can  be 
over-ambitious  in  our  attempts  at  expansion.  I  should 
like  to  see  every  worthy  water-works  man  in  the  United 
States  enrolled  as  a  member  of  this  association.  The 
only  way  in  which  the  mass  of  those  who  are  in  charge 
of  the  smaller  works  in  this  country  may  l)e  reached  is 
through  the  formation  of  local  sections.  Sectionaliza- 
tion  brings  added  burdens,  I  admit,  but  I  believe  that 
we  sliould  accept  these  burdens  in  the  name  of  service, 
manfully  shoulder  them,  and  solve  tlie  problems  ante- 
cedent to  complete  nationalization. 

The  issue  of  a  single,  coimtry-wide  association  was 
raised  by  my  predecessor,  and  everyone  who  has  a  dis- 
interested regard  for  the  welfare  of  the  water- works  fra- 
ternity should  weigh  its  merits  and  disadvantages  care- 
fully. There  is  much  to  be  said  in  favor  of  a  single 
association.  It  would  cut  the  cost  and  time  required 
in  attending  conventions  in  half.  It  would  lessen  in- 
dividual expenses  for  dues.  It  would  minimize  the  cost 
of  publications.  It  would  facilitate  the  classification  of 
our  technical  literature.  It  would  reduce  the  demands 
upon  the  time  of  those  who  prepare  technical  papers. 
It  would  coordinate  committee  work  and  standardize 
specifications.  It  is  fair  to  assume  that  one  large  na- 
tional organization  would  wield  a  stronger  influence  in 
moulding  public  opinion  than  would  several  smaller  bod- 
ies. A  national  water- works  association  has  a  great  op- 
portunity to  direct  public  opinion  in  proper  channels 
when  legislatures  are  about  to  enact  laws  which  vitally 
affect  such  matters  as  stream  pollution,  the  powers  of 
state  boards  of  liealth,  the  purity  of  drinking  water,  and 
the  protection  of  watersheds.  It  could  educate  the  public 
upon  the  necessity  of  placing  costly  water  plants  in  the 
hands  of  skilled  and  qualified  men  without  regard  for 
the  political  affiliations.  It  could,  as  suggested,  aid  and 
abet  worthy  mcnil)ers  in  resisting  the  influences  which 
all  municipal  employees  realize  are  at  work  to  reduce  the 
efficiency  which  they  are  striving  to  attain. 

When  a  national  association  is  mentioned,  some  say 
that  its  size  will  destroy  the  intimate  personal  relation 
which  has  been  one  of  the  most  valuable  assets  of  the 
snuiller  organizations.  It  is  at  this  point  that  the  sec- 
tions become  useful.  It  must  be  remembered  that  under 
our  present  system  the  larger  organization  is  composed 
of  snuiller  units,  each  holding  its  own  hieetings  at  regular 
intervals.  These  sections  offer  an  adequate  means  for 
close  contact  among  members  and  insure  acquaintance- 
ship for  the  mend)er  who  attends  tlie  national  convention. 

Sooner  or  later  the  question  of  one  national  association 
must   be   definitely   decided.     ITierc    is   amjjle   time   for 
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thoiii^lit  ill  tin:  inti'rim,  Iml  |ii(i\  imiMl  hiirrii'is  iiihI  l>fltv 
nnibitidMs  imist  1)0  ftist  a.'-i'li'  iiiul  (lie  (uitidinc  nmst  Im 
foiiiitlcd  upon  a  l)ron(I-niiiuliiI  viow  of  I  lie  wlmlc  siiiin- 
tion  consiilcivil  aloiio  from  (lie  vii.'\v]it)iii(  nf  (lie  greatest, 
jfooil  to  tlie  wator-works  |)roression  and  rrum  tlie  staiid- 
))oiiit  of  service  to  the  couiitrv  at  larfj;e. 

Pr(']>a redness  is  tlie  order  of  the  day,  and  we  must  l)e 
ready  to  meet  tlio  {jueslion  of  nationalization  wiien  it 
iioeomes  an  active  issue,  as  it  surely  will.  We  will  not 
liiul  onrse!\cs  until  we  decide  wlicllirr  \vc  are  to  lie  a 
fireat  national  organization  or  a  nnnnw  association  de- 
veloped throufiih  iiari-dw  ((insidcialitnis  and  a  narrow  al- 
titude toward  our  rcildw  nicnilicrs.  We  must  nial<c  this 
licidy  as  stron:;-  as  its  cdUN  iclions.  it  matters  litllc  what 
our  ideals  may  lie  and  what  achievements  we  may  hdpc 
for  if  these  ideals  and  achicxcments  cannot  he  reduced  to 
action.  The  events  of  the  ])ast  and  the  events  of  the 
day  show  that  ideals  amount  to  nothiiifj;  if  we  lack  the 
power  lo  maintain  them  apiinst  o])position. 

It  is  |)ertinent  to  ask  at  this  point:  What  should  he 
the  ideal  of  this  association?  ify  answer  is.  Service. 
Service  of  the  individual  to  the  association.  Service  by 
the  association  to  the  individual  and  to  the  country  at 
large. 

What  is  needed  primarily  is  individual  service,  as 
the  corporate  service  of  the  association  is  nothing  more 
than  the  composite  service  of  the  individual.  What  we 
need,  therefore,  is  servants,  irrespective  of  calling  or 
profession,  servants  who  are  willing  to  do  and  to  help 
achieve  the  best  results  for  the  association.  Servants 
who  are  simple,  honest  men,  with  a  fellowship  of  interest, 
an  ctiprit  de  corps,  and  a  decided  discipline;  men  who 
are  interested  in  the  actual  work  they  are  doing,  for 
whom  work  itself  is  in  a  measure  its  own  reward,  in 
whom  the  instincts  of '  workmanship,  of  control  over 
brute  things,  the  desire  for  order,  the  satisfaction  of  serv- 
ice rendered  and  uses  created,  and  the  civilizing  passions 
are  given  a  chance  to  temper  the  primal  desire  to  have, 
to  hold,  and  to  conquer. 


M^s^  Gave  P^s?©  Ws^Ues'  Befos'® 

A  water  vitility  must  give  an  adequate  supply  of  pure 
and  wholesome  water,  even  though  its  revenues  are  in- 
sufficient for  the  purpose,  is  the  recent  ruling  of  the 
West  Virginia  Public  Service  Commission  in  the  case  of 
the  ^lontgomery  Light  and  W^ater  Improvement  Co.  (Case 
No.  421;  Pub.  Util.  Rep.  1916  C  406.)  It  Avas  held 
that  this  company,  being  in  the  business  of  supplying 
water  to  the  inhabitants  of  Montgomery  and  in  collect- 
ing revenue  therefrom,  could  not  escape  the  obligation  of 
furnishing  a  pure  and  wholesome  supply  and  could  not 
be  heard  to  say  that  its  revenue  was  not  sufficient.  The 
commission  stated,  however,  that  once  a  pure  supply  had 
been  furnished  it  would  permit  rates  securing  adequate 
revenue.  Separate  proceedings  then  will  presumably  be 
required  to  establish  the  inadequacy  of  the  earnings. 

A  schedule  of  meter  rates  was  worked  out,  but  ordered 
suspended  until  the  better  supply  was  given.  For  these 
rates  a  return  of  7%  on  a  plant  value  of  $23,000  was  al- 
lowed. For  depreciation-compensation  on  the  poorly 
constructed  plant  5%  per  annum  was  allowed.  Wages 
and  expenses  were  set  at  $5,000,  making  the  total  nec- 


essary  revenue  $7,';(i().      It.  was  estinntl.'il    thjil    a   stepped 
scale,  as  follows,  would  gi\c  this  ifliirn: 

Mliiliiniin.   Willi   ciiiiMuiiipl  Ion   nf   l,r>nO  kuI 10  75 

Next      l.r.Od   Kill,    (pi-r    l.noo   khI.I    o'lf. 

Next    ;;, (100  Kill,  (jicr  1,000  Kill.)  o'4o 

Ni'Xt      r.. 000   Kill,    (per    1.000   K'll.)    ]  n'so 

Next      5.000   Ki'l.    (per   1,000  Kill.)    0  20 

Next      5.000   Kill.    (PIT    1,000   Kill.)    0  15 

Next    10,000  Kill,    (pt'l-   1.000   Kill.)    0  10 

Next    IIO.OOO   Kill,    (per    1,000   Kill.)    0.08 


lleni-y  liohwcr,  .M .  .\ni.  Soc.  ('.  M.,  an  ciiginee 
kiiiiwii  ill  the  West  in  conncit  ion  with  railroad  c 
lion,  died  at  his  home  in  St.  Loin's,  Mo.,  on  M 
(iS   vears   of  age.      lie   was   lioni    in    ilolstein,   (! 


r  widely 
'onstruc- 
ay  1,  at 
ermany, 


HENRY  ROHWER 

Mar.  17,  1848,  and  was  a  graduate  of  the  Jessen  Poly- 
technic Institute  at  Hamburg  and  the  Eoyal  Polytechnic 
School  at  Hanover.  Following  his  graduation  from  the 
latter,  in  1869,  Mr.  Eohwer  came  to  the  United  States, 
and  was  immediately  engaged  on  the  construction  of  the 
Burlington  &  Missouri  Eiver  R.R.  lines  in  Nebraska, 
serving  in  various  capacities  from  topographer  to  chief 
engineer  of  that  railroad. 

In  1875  he  entered  into  private  practice  as  a  consulting 
engineer  and  architect  in  Omaha,  Neb.,  of  which  city 
he  was  appointed  city  engineer  in  1877.  In  1881  he 
left  the  service  of  the  city  to  become  engineer  in  charge 
of  location  and  construction  of  the  Oregon  Short  Line, 
including  Hodges  Pass  Tunnel,  and  in  1884  resumed  his 
consulting  practice  in  Omaha,  which  he  continued  for 
about  a  year. 

From  1885  to  1887  he  was  engineer  in  charge  of  lo- 
cation and  construction  of  the  Omaha  Belt  Ry.  and  the 
Missouri   Pacific  extension  to   Lincoln,   Neb.,  and  from 
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1887  to  1901  was  engineer  of  maintcnance-of-way  of 
the  Missouri  Pacific  System  and  its  branches.  In 
1901  he  was  appointed  chief  engineer  of  the  Missouri 
Pacific  and  the  St.  Louis,  Iron  Mountain  &  Southern 
Ry.,  which  position  he  held  until  1905,  when  he  re- 
signed to  take  up  consulting  engineering  in  St.  Louis, 
Mo. 

During  the  past  ton  years  ^Ir.  Rohwer  had  made  many 
inii)ortant  investigations  and  reports  on  railroads,  water- 
works, power  plants,  etc.,  both  in  the  United  States  and 
in  Canada.  He  was  employed  by  the  City  of  St.  Louis, 
and  made  a  report  on  tlie  "Selection  of  Site  for  Muni- 
cij)al  Free  Bridge"  in  1907.  It  has  been  said  that  he 
su|jerintended  the  construction  of  more  miles  of  railroad 
tlian  any  other  engineer  in  the  United  States.  Ho  was 
in  charge  of  the  construction  of  a  $4,000,000  railway 
enterprise  in  Georgia  at  the  time  of  his  death. 


sspemBna 
■am 


©imttg  ®im 


Experiments  to  determine  the  amount  of  grease  in  the 
sewage  of  Baltimore,  Md.,  and  the  percentage  of  the 
grease  which  was  saponifiable  and  non-saponifiable  were 
made  in  1915  during  a  period  of  two  and  a  half 
months,  at  the  Back  River  sewage-disposal  plant  of  that 
city.  The  following  concise  account  of  the  nature  of  the 
experiments  has  been  supplied  to  Erujincering  News  by 
Calvin  W.  Hendrick,  Chief  Engineer  of  Baltimore : 

A  circular  tank  was  supplied  with  raw  sewage  by  a 
pump,  the  suction  pipe  of  which  was  led  into  a  long 
box  having  a  slot  cut  in  the  side  extending  from  the  sur- 
face to  a  point  4  ft.  below  the  surface.  The  pump  dis- 
charged into  a  constant-head  weir  box  which  was  used 


OLD  TIMBER  BRIDGE  AND  ITS  SUCCESSOR 
Upper  view  shows   old   two-span   timber  truss  and  washed-out  steel  span.     Low 
view  shows  new  structure  with  two  steel  truss  spans  and  concrete  girder  span 


to  control  tlie  flow.  The  sewage  flowed  from  the  weir 
box  into  a  lead  funnel  into  which  was  also  fed  the  sul- 
pliuric  acid.  A  lead  pipe  led  from  the  funnel  to  the 
tank  and  entered  at  a  point  1  ft.  from  the  bottom.  The 
inside  end  of  this  pipe  was  bent  laterally  to  impart  a 
slow  circular  motion  to  the  sewage.  The  acidified  sew- 
age was  drawn  off  at  the  top  through  a  weir  with  a 
baffle  in  front  of  it.  The  flow  was  regulated  to  give  a 
retention  period  of  five  hours. 

During  the  time  the  experiment  ran  24  cu.ft.  of 
sludge  accumulated,  which  was  found  to  contain  27.5% 
grease  on  a  dry  basis.  Of  this  27.5%,  86.34%  was 
saponifiable  and  13.66%  non-saponifiable  grease.  The 
sludge  oljtained  had  a  very  offensive  odor  and  contained 
93.9%  moisture.  It  was  very  hard  to  dry  on  a  sand  bed; 
in  fact,  after  48  days  in  summer  weather  it  still  retained 
66.8%   moisture. 

An  account  of  grease  removal  experiments  at  Boston, 
Mass.,  was  printed  in  Emjineeriruj  News  of  May  11, 
1916,  p.  813,  and  some  comment  on  these  other  experi- 
ments in  grease  removal  appeared  May  25,  on  p.  1005. 


Ana  Ond  Tnimfeerf  EiracS 

An  old-time  timber-truss  highway  bridge  over  tlic 
Spoon  River  in  Bernadotte  township,  Fulton  County, 
Illinois,  has  given  place  to  a  modern  structure  that  in- 
cludes both  steel  and  reinforced-concrete  spans.  The  ac- 
companying views  show  the  old  bridire  after  a  partial 
washout  and  also  the  new  bridge,  wliich  was  opened  to 
traffic  in  January,  1916.  Information  lias  been  fur- 
nished by  G.  F'.  Burch,  Assistant  Bridge  Engineer, 
Illinois  State  Highway  Department,  Springfield,  111. 
The  old  structure  consisted  of  a 
timber  truss,  with  two  spans  of  80 
ft.  and  761/2  ft.  c.  to  c.  of  piers,  and 
a  24-ft.  roadway.  Tlie  trusses,  the 
stone  piers  and  abutments  were  built  in 
1845.  The  remainder  of  the  bridge 
consisted  of  two  steel-truss  spans  of 
761/2  ft.  and  32  ft.  with  20-ft.  road- 
way. Tliese  were  built  in  1895.  In 
the  spring  of  1915  the  bridge  was  dam- 
aged by  flood,  as  shown  in  the  upper 
view.  It  was  decided  to  reconstruct 
the  bridge  at  the  joint  expense  of  the 
state  and  county.  The  stone  piers 
and  abutments  were  found  to  be  gen- 
erally in  good  condition  and  it  was 
decided  to  retain  them  in  the  construc- 
tion of  the  new  bridge,  which  consists 
of  a  30-ft.  reinforced-concrete  through 
girder  span,  a  155l/^-ft.  steel  span  and 
a  75-ft.  steel  span,  all  having  an  18- 
ft.  roadway.  One  of  the  old  piers 
(shown  in  the  center  of  the  upper 
view)  was  found  to  be  in  poor  con- 
dition and  was  removed.  This  resulted 
in  a  longer  span  over  the  main  chan- 
nel. The  old  stone  piers  and  abutments 
were  pointed  up  and  capped  with  con- 
crete to  bring  them  to  the  proper  ele- 
vation to  su])port  the  shoes  of  the  new 
structure. 
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Pittsburf^H  May^  Have  Trau&sit 
OomnmissiomeiT' 

The    I'ul.lir  Sci-\i(v  ('(Miin:itl f   tin-    ritl^Kiir-li  City 

('piiiu  il  has  |irc|iiiri'il  jiii  (irdMimicr  cnaliliiiL;  Ihc  iiiayoi- 
to  apiiuint.  with  llio  iipproviU  of  llio  Council,  u  coimnis- 
sioncr  io  report  on  a  rapid-transit  system.  'I'his  action 
followed  renewed  local  agitation  for  rapid  transit,  cul- 
luinatinfj^  in  a  preliminary  survey  f^ratuitously  made  hy 
A.   M.  'I'aylor.  iati'  transit  commissioner  of  I'hiladel|iiiia. 

The  eneumhent  of  the  new  ollice,  in  case  the  Commit- 
tee's ordinance  is  ])assed  hy  the  Council,  will  be  selected 
nfter  a  conference  of  the  eouncilmen,  mayor,  city  law 
(le|)artment,  and  tlie  Mnt^inecr's  Society  of  ^\'estern  I'enn- 
iivhaniii. 


The  Coroner's  repiirt  of  tiie  rear-end  collision  hetweeu 
a  New  York  Central  coal  train  and  a  train  made  up  of 
express  cars  on  the  Broadway  viaduct,  Albany,  N".  Y.,  on 
]\Iar.  3,  states  that  if  the  brakes  of  the  freij^lit  had  been 
sot  properly  in  descending  the  hill  to  the  viaduct,  the 
accident  would  not  have  occurred.  The  report  states 
further  that  from  the  evidence  of  the  crew  of  the  freight 
train  the  brakenien  were  practically  green  men,  and  the 
eugineman's  cab  experience  dated  only  from  Dec.  25, 
1915.  The  engineman  lost  control  of  the  brakes  and  per- 
ceiving that  a  collision  was  imminent  he  jumped. 

Personal-safety  first  seems  to  have  been  the  underlying 
cause  of  the  collision,  together  with  too  big  a  train  to  be 


handlril  l.y  uihcr  than  a  \eteran  railroader.  it  is  th(! 
opinion  of  many  old  railroad  men  that  50  cars  is  about 
the  limit  to  which  tin;  emergency  brakes  will  Iks  clfective 
unless  the  retaining  valves  are  set  to  iiold  air  back  of  the 
brake  pist<ins.  On  the  freight  which  ran  into  the;  express- 
car  train  there  were  1)8  cars,  and  it  would  probably  havc! 
taken  the  brakenien  ten  minutes  to  cover  the  train  and 
set  the  retainers  at  every  (irili  or  tenth  car,  wiiicli  is  the 
ordinary  i)ractice. 

On  the  rear  of  the  express  train  were  two  day  j)assenger 
coaches,  one  of  steel  and  the  other  of  wood  with  steel  un- 
derframe.  In  the  collision  these  two  coaches  telescoi)e(l, 
as  illustrated  in  the  view. 

% 

Maiff'senllles-M.lhvOErae  Cs^iEasill  Hot 
Ye4    Fnnanslhiedl 

Evidently  there  was  an  error  in  the  announcement  of 
tlie  oi)ening  of  the  iMarseilles-llhone  canal  tunnel  which 
was  recently  widely  c'irculated  in  the  American  press  fol- 
lowing dispatches  from  France,  and  which  was  noted  on 
page  917  of  Engineering  Ncw.s,  ^lay  11,  191G.  From  a 
recent  article  in  Le  Genie  Civil  it  aj)pears  that  one  of 
the  two  advance  headings  was  holed  through  on  Feb.  18, 
1916,  and  that  the  celebration  which  took  place  on  May 
7  was  in  honor  of  that  event.  This  heading  is  about 
80  sq.ft.  in  cross-section,  whereas  the  whole  tunnel  is 
about  3,060  sq.ft.  in  section.  The  work  on  the  headings 
was  started  from  the  south  end  in  1911,  and  from  the 
north  end  in  1914,  and  when  the  two  met  the  south 
heading  had  advanced  15,446  ft.  while  the  north  had 
advanced   8,392  ft.,  the  tunnel   being  over   5   mi.   long. 


WHAT  A  STEEL  CAR  DOES  TO  A  WOODEN  ONE  WHEN  IT  TELESCOPES  IT 
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While  the  work  is  still  goiiij^-  on,  the  j)rof,'ress  of  late 
has  necessarily  been  retarded  by  the  war.  With  the  aid 
of  war  prisoners,  however,  the  contractor  is  able  to  make 
some  headway  and  it  is  stated  that  the  project  will  be 
completed  some  time  in  1919. 

m 
Memmiplhns  To  Have  $Ilo5©Ot,000 

F.  W.  Ballard,  the  representative  of  the  City  of  ]\Iem- 
])his,  Tenn.,  in  the  appraisal  of  the  Merchants  Power 
Company's  plant,  has  reported  to  the  Board  of  Commis- 
sioners that  efforts  to  select  a  third  arbitrator  have  proven 
unavailing,  and  he  has  recommended  that  the  city  pro- 
ceed with  the  construction  of  a  plant,  as  provided  by  the 
terms  of  a  recent  $1,500,000  bond  issue.  He  reported 
that  the  city  could  sell  ciirrent  at  5c.  per  kw.-hr.  and  that 
it  is  probal)le  that  production  cost  will  be  3c. 

The  State  Supreme  Court  recently  handed  down  a  de- 
cision sustaining  the  validity  of  these  bonds,  which  were 
contested  on  various  technical  grounds. 
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Ags^nimstt  Tlhii 

The  Federal  Court  of  Appeals  for  the  Second  Circuit, 
Judges  Cox,  Ward  and  Chatfield  sitting,  on  June  7  af- 
firmed the  decision  of  Judge  Thomas  of  Jan.  8,  1916,  in 
favor  of  the  Transit  Construction  Co.,  which  had  been 
sued  by  Edwin  Thac-her  for  infringement  of  his  United 
States  Patent  No.  617,615  "for  new  and  useful  improve- 
ments in  concrete  arches."  As  noted  in  Engineering 
News,  Mar.  23,  1916,  p.  580,  the  lower  court  decision 
hinged  on  the  question  of  the  independence  of  the  upper 
and  lower  rods  in  the  reinforcement  of  the  arch.  The 
decision  virtually  holds  that  the  essential  feature  of  the 
Thacher  patent  is  the  independence  of  these  two  planes  of 
rods  and  any  arch  in  which  there  is  a  direct  and  substan- 
tial connection  between  the  two  can  not  be  claimed  as 
an  infringement  of  the  patent. 


I     EHGSMEERIIMG    SCHOOILS    | 

UxiVEliSITY    OF    CaLIFOKNIA 

The  College  of  Chemistry  has  established  a  new  four- 
year  course  in  chemical  engineering. 

The  College  of  IMining  has  reorganized  its  curriculum 
so  that  hereafter  students  may  with  the  beginning  of  the 
sophomore  year  elect  professional  training  in  mining  en- 
gineering, metallurgy,  economic  geology  or  petroleum 
engineering.  Two  new  courses  will  be  added  next  year 
to  the  instruction  for  oil  engineers.  One  will  be  a  course 
on  petroleum  cost  accounting  and  the  other  a  course  in 
which  will  be  taken  up  special  technical  problems  con- 
nected with  the  production  and  transportation  of  oil. 

Univeksity  of  Wisconsin 
An  exhibit  of  mechanical  fittings  and  valves  has  been 
given  to  the  College  of  Engineering  by  the  Crane  Co., 
Chicago,  for  demonstration  jniriioses.  It  will  be  used  for 
exhibition  to  the  students  in  the  electrical,  chemical 
and  mechanical  departments.  The  display  has  been  tem- 
porarily placed  in  the  gallery  of  the  steam  laboratory 


and  will  be  open  to  inspection  by  the  public.  About  85 
pieces  are  included  in  the  collection.  The  larger  pieces 
are  mounted  on  nickel-plated  cast-iron  pedestals  with  th(i 
ujjper  part  swung  on  ball  bearings.  They  are  all  quarter- 
sectioned,  to  show  the  inside.  Most  of  the  smaller  pieces 
are  sectioned  and  mounted  on  nickel-plated  mounting.?, 
and  are  exhibited  in  a  stand  with  plate  glass  front.  I'ur- 
due  University,  the  only  engineering  school  in  the  couii- 
Iry  which  possesses  a  collection  ccptal  to  it,  received  its 
('.\hil)it  from  the  same  company. 


Ueiiifopced-Concrete  I*i«rH  on  the  ocean  pier  at  Ocean  Park, 
Calif.,  were  not  harmed  in  a  recent  fire  which  destroyed  the 
wooden  superstructure.  Althougrh  the  concrete  was  subjected 
to  intense  heat  it  is  still  in  sufficiently  good  shape  so  that 
the  piers  can  be  used  in  the  reconstruction  without  patch- 
ing. 

A  Demonstration  of  Pire-Retardnnt  Treatment  for  wood 
was  made  at  the  Forest  Products  Laboratory  at  Madison,  Wis., 
during  a  visit  of  the  National  Lumber  Manufacturers'  Associa- 
tion. Two  small  houses,  one  of  treated  wood,  tlie  other  of 
plain  wood,  were  subjected  to  a  high-heat  exposure,  and  the 
untreated  house  burned  while  the  other  merely  charred. 

The  AiiNtin  Dam,  across  the  Colorado  River  at  Austin,  Tex., 
is  once  more  under  investigation.  Rartlett  &  Ranney,  consult- 
ing engineers,  with  offices  at  San  Antonio  and  at  Dallas,  Tex., 
have  been  engaged  by  the  City  of  Austin  to  make  a  thorough 
inspection  of  the  dam.  The  present  investigation  is  for  the 
purpose  of  comparing  the  structure  with  what  it  would  have 
been,  if  built  as  originally  designed,  together  with  a  report 
upon  the  comparative  cost  and  stability. 

The  Semaphore  System  of  KeiEvuIatlnK  Street  Trafilc  will  not 
be  used  in  Boston,  altliough  the  street  commissioners  believe 
that  it  would  help  relieve  congestion  in  the  down-town 
streets,  basing  their  opinion  on  the  success  of  a  fixed  sema- 
phore which  was  tried  out  at  the  corner  of  Tremont  and 
Winter  St.  Their  decision  is  the  result  of  a  letter  from 
Police  Commissioner  O'Meara  to  tlie  effect  that  be  believes 
that  semaphores  would  delay  rather  than  expedite  traffic, 
and  that  he  would  not  authorize  his  men  to  operate  them. 

A  Movement  To  Organixe  an  KnvrineerM  I'nion  in  Australia 
appears  to  have  met  with  little  success.  Tlie  "Commonwealth 
Engineer"  of  May  1  publishes  a  letter,  the  writer  of  which 
declares  that  many  professional  engineers  in  Australia  are 
earning  only  12%  to  15  shillings  per  day,  while  foremen  and 
first-class  trade  union  men  earn  17  to  20  shillings  per  day, 
and  he  urges  the  organization  of  an  engineers  labor  union. 
In  connection  with  the  publication  of  the  'etter,  however,  it 
is  stated  that  a  proposal  to  form  an  e'lgmeers  union  was 
brought  before  the  Registrar  of  the  Queensland  Arbitration 
Court,  and  the  application  was  refused. 

Kailnay-X'aluation  Work  has  been  in  active  progress  on 
the  Cleveland,  Cincinnati,  Chicago  &  St.  Louis  Ry.  During 
last  summer  and  fall  there  were  engaged  in  this  work  four 
track  and  roadway  parties,  two  terminal  roadway  parties,  two 
bridge  parties,  a  signal  part.v,  two  building  parties,  a  tele- 
graph party  and  several  mechanical  parties.  The  w-ork  of 
taking  the  inventory  was  completed  in  1915,  except  for  the 
buildings  on  about  300  mi.  of  line.  Since  then  the  company's 
engineering  forces  have  been  engaged  in  perfecting  new 
maps  and  profiles  and  making  a  check  on  the  inventory  notes 
made  by  the  Interstate  Commerce  Commission. 

A  Contract  for  Pavement  and  Sewer  ConMtructlon  in  Ha- 
vana, Cuba,  held  by  the  McGivney  it  Rokeby  Construction  Co. 
of  New  York  City,  has  Ijeen  aljandoned  by  the  contractors, 
according  to  a  cable  dispatch  from  Havana  to  the  New  York 
"Times,"  dated  May  29.  The  contract  involved  work  amount- 
ing to  some  $15,000,000.  For  nearly  a  year  past  investigations 
have  been  in  progress  which  have  revealed  serious  defects  in 
the  portions  of  the  work  completed.  The  government  ordered 
the  contractors  to  repave  many  streets  where  faulty  work  had 
been  done.  Instead  of  doing  this  the  company  decided  to 
abandon  the  contract  and  forfeit  its  bond  for  $500,000. 

Two   Thounand   Three   Hundred    KntcineerH    Marched   in    the 

"Preparedness  Parade"  at  Chicago  on  June  3.  They  were 
not  grouped  as  members  of  the  various  technical  societies 
represented,  but  marched  together  simply  as  a  body  of  engi- 
neers.    At  the  head  of  the  division   was  a  company  of  young 
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Hum  In  (Ivl'l  I'u.'itiiiiii'  carryliiK  tnitiMlt,  IcvoIh  iiiiiI  rtxlM.  'l'\\v 
entire  lutriiilo  tuiiiiliorod  nliout  13(i.iHio  p<trHi>nii.  iici-nrdlnK  to 
otnclnl  count.  Thin  count  wim  niadu  by  two  Motn  of  four 
men  unch.  ICiich  not  conHlHtiMl  of  two  oountorii  itnil  two  iiwn 
with  lulilliiK  iinu')iln)<H,  tlu<  iuiIim  workInK  hiiir-lioui'  xlilftH 
nltcrnalclv.  Oiii-  Hot  rounloil  Ihr  total  nuiiilii-r  nf  iiimhciiih.  Thi' 
othur  H«l   I'liiiiitoil   (III'  iuimiIk'I'  In  each  iIIvInIoi). 

A  Coiilrnct  for  7<MI.<HK>  (inl.  of  AM|ibiil<lr  llonil  Oil  Iuih  Imtu 
nwnrili'il  by  the  Toihicmmco  Di-partiiuMit  of  lllKliwayH  to  Sam 
IC.  Klnlcy,  of  Atlanta,  (!a.,  at  an  av(>raK<>  pilot)  of  I.Siic.  pit 
Knl.  The  lai'Kcr  part  of  thiH  oil  will  be  uhoiI  on  niacail.'ini 
roatlH  III  llvo  fountlPM  aM  followH:  HavlilNon  (  NiihIivIIU' ). 
170,000  nal.;  Ilniiilllon  ( t^iatlanooKa),  loo.ooo;  Knox  (Kiinx- 
vlllo).  100.000:  Shelby  (MpiiiphU).  200.000;  Madlmm  (JaikHonI, 
20,000.  The  remainder  of  the  oil  \a  to  be  u«ed  In  vnrloii.s 
towns.  The  ntntt>  pnyH  for  the  oil  from  the  proceeds  of  the 
ixiitonioblle  tax,  the  money  beinR  returned  to  the  counties  In 
which  the  tax  was  collected.  The  vaiioiiH  coimtleH  have  al- 
ready bought  pressure  distributors  for  applying  the  oil.  A. 
M.   Nelson,   Nashville,   Tenn..   Is  State   lIlKhwiiy   KnKlneer. 

Another  Helnfftreeil-Coiierete  Tier  Is  to  be  built  nt  Haltl- 
niore.  Md.  The  Pennsylvania  U.R.  has  one  undei-  construction, 
as  recently  noteil  in  "ICnKlneerinK  News."  and  now  the  Can- 
ton Co.  Is  about  to  build  a  new  structure  nt  Canton.  Md..  to 
handle  ores  Incoming  from  Cuba  and  Chile.  The  strui'ture  is 
designed  by  the  Cleveland  Hock  lCnt?ineerinK  t^"-.  Cleveland, 
Ohio.  It  consists  of  a  pier  77  ft.  lonp  and  Goo  ft.  wide  with  ii 
side  dock  wall  continuins:  back  on  one  side  for  lliii  ft.  longe;-, 
ninkinK  a  l,000-ft.  dock  on  that  side.  It  will  li:\ve  a  reln- 
forced-conciete  ribbed  door  supported  on  piles,  with  marginal 
end  buttresses  to  retain  earth  1111.  It  will  carry  four  rail- 
road tracks  and  ore-handlinp-  gantries.  Sanford  &  Brooks, 
Haltimore.  Mil.,  have  the  contract  for  the  construction,  and 
the  Miad-.Morrison  Co.,  of  Boston  and  Chicago,  for  the  ore- 
handliuK  eiiuipment. 

The  Vote  to  .Vbantlon  CoinmlMHlon  (iovernment  at  Denvei'. 
Colo.,  two  weeks  ago  will  probably  have  little  direct  effect 
upon  the  management  of  the  public  works  of  that  city.  Thi' 
vote  was  on  an  amendment  to  the  city  charter  which  provided 
for  a  return  to  the  mayor-and-council  plan  in  place  of  the 
commission  plan.  The  new  mayor  has  named  as  city  engineer 
J.  B.  Hunter,  for  many  years  city  engineer  and  latterly 
commissioner  of  public  improvements.  There  will  be  added 
to  Mr.  Hunter's  duties  that  of  the  control  of  city  parks, 
thus  placing  in  his  hands  ]>ractically  everything  in  the  line  of 
public  works  and  city  property.  The  project  for  municipal 
ownership  of  water-works  will  remain  in  the  haniLs  of  the 
Public  Utilities  Commission  until  May  31.  1918.  This  com- 
mission, under  the  terms  of  its  creation,  has  now  diminished 
in   numbers   to   a   single   member,    Armour   C.   Anderson. 

LiO.s  AnK'eleN  A'oted  No  on  several  bond  issues,  a  new  city 
charter  and  various  alternative  charter  amendments  and 
other  questions  on  June  6  and  voted  Yes  on  the  annexation 
of  more  territory.  The  defeated  bond  issues  were  $8,000,000 
for  a  municipal  telephone  system;  $1,800,000  for  sewage  dis- 
posal, including  treatment  works  at  Hyperion  and  Los  Angeles 
Harbor;  $1.2.')0.000  for  fire  houses  and  apparatus;  and  $300,000 
for  the  Second-Street  Tunnel.  Proposals  to  sell  Los  Angelis 
Aqueduct  water  outside  the  city,  instead  of  adhering  to  the 
principle  of  no  city  water  without  annexation,  were  defeated. 
The  two  new  tracts  to  be  annexed  to  the  city  are  known  as 
Westgate,  30.000  acres  on  and  near  the  coast  between  Santa 
Monica  and  the  recently  annexed  San  Fernando  district,  and 
Occidental,  a  much  smaller  area.  Each  of  these  areas  voted 
for    annexation    by    a    large    majority    at    an    earlier    election. 

The  $2,940,000  AVater-Conservation  Project  at  Fall  River, 
Mass.,  recommended  in  a  report  submitted  to  the  City  Coun- 
cil in  September,  1915,  by  the  Watuppa  Ponds  and  Que- 
quechan  River  Commission,  will  not  be  carried  out  for  the 
present.  The  commission  has  been  suspended  for  the  time 
being  and  a  new  board  is  to  be  appointed  to  make  further 
study  of  the  matter.  The  new  commission  will  consist  of 
three  members,  one  selected  by  the  riparian  owners  along 
the  Quequechan  River,  one  by  the  Watuppa  Reservoir  Co., 
and  a  third  by  the  Mayor  of  Fall  River.  The  project  recom- 
mended last  September  ("Engineering  News,"  Oct.  14,  1915,  p. 
760)  provided  for  four  conduits  in  a  single  three-story  rein- 
forced-concrete  structure.  These  conduits  were  designed  to 
convey  lake  water  for  power,  to  divert  sewage,  to  turn 
surface  water  at  will  into  a  pond  for  storage  or  into  a  river  to 
waste,  and  to  convey  condenser  water  into  oil-separating 
and  condenser  basins.  The  project,  if  carried  out,  would 
regulate  water  power  for  mills,  increase  the  water-supply  of 
the  city,  abate  river  pollution  nuisance,  and  reclaim  14S  acres 
of  land.  Allowing  for  benetits,  the  net  cost  of  the  project 
was  estimated  at  $1,000,000.  Many  citizens  of  Fall  River 
considered  this  too  high  a  cost. 


■  ■iriiniiiilloii  (III  llif  I  ■<>  of  Uiilrr  MrlrrM  Ih  wiinled  by  tho 
Ciiiiiinltlee  on  Meter  Itatcd  of  the  New  lOimland  Water- Works 
ANHix-lntlon.  The  chairman  of  the  cumiiilt tee  Ih  Allen  llazun, 
30  K.  42nil  HI..  New  York  City.  lleportM  are  deHlred  only  for 
wi.iUm  which  are  ciiinpl()tely  metered  or  nearly  ho.  The  In- 
rniinallnn  HOiiKht  Ini'luileH  total  i|uaiitlty  of  water  Huppllr-d; 
how  inenMUi-eil  and  Hllp  allowed;  quantity  of  water  recorded 
li.\  iiieleiH  or  accurately  CHtliiiated ;  total  (|Uantlty  of  water 
iiicouriled  for;  whether  HcrvlccH  and  inetern  are  jiald  for  by 
v.orkH  or  by  cuHtoiner.  In  addition  there  Ih  desired  a  tubul.ir 
Hialeinent  of  the  number  of  Hcrvlces,  the  quantity  of  water 
UHed  and  amount  of  water  charKCd  for  under  el({ht  KroupH  of 
qiiantltleH  in  cubic-  feet  per  quarter,  bi-Klnnlnx  with  ovjr 
3.000.000  cu.ft.  and  ending  In  under  1.000.  If  the  lecorilH  ara 
not  kept  by  (|uarlerly  perloilH,  any  other  period  for  which 
ll(s'ureH  can  be  >,'lven  will  do.  The  committee  Ih  prlm;iiily  In- 
tereHted  in  tiiiec  clnHsHlcatlonH.  namely:  Lghh  than  10,000 
cu.ft.  per  quarter;  between  10,000  and  100,000  cu.ft.;  and 
more  than  loo.odi)  cu.ft.  per  quarter.  The  ranges  of  quan- 
tities Just  stilted  are  those  which  were  recommended  Bomo 
time  ago  by  the  committee  as  the  ba«lH  for  a  three-cbiHH 
meter  system — domestic.  Intermediate,  and  manufacturing.  Tho 
association  did  not  adoi)t  the  committee's  recommendation 
for  meter  rates  so  based,  but  instead  referred  the  matter  of 
lates   back    to   the   committee   for   further   investigation. 

The  i'hlrlqul  IVationnI  R.R.  was  completed  and  officially 
inaugurated  for  public  service,  Apr.  22  to  25,  by  the  president 
of  the  Republic  of  Panama,  the  cabinet  and  about  100  invited 
guists  from  the  Cities  of  Panama  and  Colon.  The  railroad 
extends  from  the  port  of  Pedregal  on  tho  I'aciflc  side  of  the 
repuljlic.  passing  through  the  City  of  David  and  terminating 
at  EI  Boquete,  3,660  ft.  above  sea  level.  Branches  to  La 
Concepcion  and  Potrerillos  bring  the  total  trackage  to  60  ml. 
The  railroad  is  notable  in  the  respect  that  to  reach  Boquete 
10  mi.  of  4  V4  to  B'/f  continuous  grade  is  resorted  to.  Many 
sections  are  of  heavy  mountain  .work.  The  standard  of  con- 
struction has  been  high-grade  throughout — 56-  and  70-Ib. 
rails  are  laid  on  creosoted  ties  and  native  hardwood  ties. 
The  entire  line  is  ballasted  with  crushed  rock  and  gravel. 
All  large  drainage  openings  are  steel  bridges  resting  on  con- 
crete piers  and  abutments.  For  the  smaller  openines  corru- 
gated-iron culverts  were  installed.  The  motive  power  consists 
of  Consolidation  type  2-8-0  locomotives  with  60  tons  on  driv- 
ers. These  locomotives  are  capable  of  hauling  125  tons  at  10 
mi.  per  hr.  on  the  maximum  grade  of  5'/,.  The  studies  for  the 
railroads  were  made  by  R.  W.  Hebard  &  Co.,  Inc.,  of  16 
Exchange  Place,  New  York  City,  in  1913,  and  the  same  firm 
undertook  the  complete  construction  and  equipment  of  the 
railroad  ready  to  operate  in  April.  1916,  their  contract  with 
the  Government  of  Panama  calling  for  completion  by  May  1, 
1916.  A.  S.  Zinn  was  consulting  engineer  for  the  Govern- 
ment of  Panama.  The  railroad  was  placed  in  commercial 
operation  on  Apr.  30,  R.  W.  Hebard  &  Co.,  Inc.,  assuming 
temporarily  the  management  of  the  property. 


FEM.SOHAIUS 


AVarren  D.  Spengler  has  resigned  from  the  Cleveland  Con- 
struction Co.  to  become  Construction  Engineer  for  the  Good- 
year Tire  and   Rubber  Co.'s  new  building  at  Toronto,   Ont. 

W.  F.  Dozier,  who  has  been  employed  by  the  City  of  Tay- 
lor, Tex.,  on  paving  work  for  a  year  past,  has  been  appointed 
City  Manager,  under  the  new  form  of  government,  at  a  salary 
of  $2,600  a  year. 

Francis  C.  Shenehon,  M.  Am.  Soc.  C.  E.,  has  tendered  his 
resignation  as  Dean  of  the  College  of  Engineering,  University 
of  Minnesota,  to  take  effect  May  1,  1917.  Dean  Shenehon  will 
open  offices  for  private  practice. 

C.  F.  Hamilton,  M.  Am.  Soc.  C.  E.,  formerly  General  Man- 
ager of  the  Northwestern  Construction  Co.,  Franklin,  Penn., 
is  now  engaged  in  business  under  the  firm  name  of  C.  F. 
Hamilton,  Inc.,  as  Construction  Engineer  and  Contractor,  with 
offices  in  the  Franklin   Trust  Company   Building.   Franklin. 

G.  R.  Delamater  has  been  made  Fuel  Engineer  for  the 
Steelton,  Penn.,  plant  of  the  Pennsylvania  Steel  Co.,  recently 
acquired  by  the  Bethlehem  Steel  Co.  He  will  have  charge 
of  coal  washing,  supervision  of  the  coal  stock,  including  cok- 
ing, bituminous,  gas.  slack  and  anthracite  coal,  coke  breeze 
and  miscellaneous  matters  between  the  various  operating 
departments  and  the  Semet-Solvay  Co. 

H.  R.  Trumbon-er,  of  the  Department  of  Political  Economy 
of  the  University  of  Wisconsin,  has  been  appointed  a  Member 
of  the  State  Railroad  Commission  to  serve  during  the  remain- 
der of  the  term  of     Halford   Erickson,  who  recently  resigned. 
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Professor  Trumbower  is  a  graduato  of  l>ehiKh  University  and 
has  studied  also  at  Princeton  and  in  tlic  University  of  Munich, 
Germany.  He  has  been  teaching  in  the  University  of  Wiscon- 
sin since  1910,  most  of  his  worlc  having?  lieen  in  the  problems 
of  political  economy  studied  in  the  Course  in  Commerce  and 
the  College  of  Engineering. 


Bjd:icy  A.  Dutler,  who  was  engineer  during  the  construc- 
tion of  the  Denver  &  Rio  Grande  R.R.  line  through  the  Grand 
Canon  of  the  Arkansas,  died  at  Los  Angeles,  Calif.,  on  June  4. 
He  was  69  years  old. 

sir  Hay  Frederick  Uoniildxon,  who  perished  with  Lord 
Kitchener  in  the  sinliing  of  H.  M.  S.  "Hampshire,"  Juno  5, 
was  a  prominent  engineer.  He  was  a  member  of  the  Institu- 
tion of  Civil  Engineers  and  a  past-president  of  the  Institution 
of  Mechanical  Engineers.  He  was  born  in  1856  and  was  the 
son  of  Sir  Stuart  Donaldson,  first  Premier  of  New  South  Wales. 

Lord  Horatio  Herbert  Kiteliener,  Secretary  of  War  of  Great 
Britain,  who  with  his  staff  was  drowned  in  the  sinking  of 
H.  M.  S.  "Hampshire,"  off  the  West  Orltney  Islands,  on  the 
night  of  June  5,  was  a  graduate  of  the  Royal  Military  Acad- 
emy at  Woolwich  and  entered  the  Royal  Engineers  in  1871. 
Between  1874  and  1S82  he  had  charge  of  extensive  survey 
work  in  Palestine  and  the  Island  of  Cyprus.  For  several 
years  he  was  head  of  the  Royal  Engineers.  He  had  been  an 
honorary  member  of  the  Institution  of  Civil  Engineers  since 
1904. 

Chester  Bidivell  Albree,  M.  Am.  Soc.  M.  E.,  President  of 
the  Chester  B.  Albree  Iron  Works,  died  at  his  home  in  Pitts- 
burgh, on  June  3,  at  54  years  of  age.  Mr.  Albree  was  born 
in  Pittsburgh.  He  attended  Williston  Academy  and  Wor- 
cester Polytechnic  Institute,  where  he  received  the  degree  of 
Mechanical  Engineer  in  1884.  Mr.  Albree  was  an  inventor  and 
manufacturer  of  machinery  and  mechanical  devices,  some 
of  which  are  in  wide  use  in  this  country.  He  was  Past- 
President  of  the  Engineers'  Society  of  Western  Pennsyl- 
vania. 

James  H.  McClure,  an  old  and  well-known  railway  and 
bridge  contractor  in  the  Northwest,  died  at  his  home  in  St. 
Paul,  Minn.,  on  June  5.  Mr.  McClure  is  said  to  have  built  the 
first  bridge  across  the  Mississippi  River  at  Anoka,  Minn.  For 
many  years  he  was  one  of  the  contractors  on  the  Chicago,  St. 
Paul,  Minneapolis  &  Omaha  Ry.,  putting  up  a  number  of 
bridges  and  having  charge  of  the  double-tracking  of  the  road 
from  St.  Paul  to  Chicago.  Since  his  retirement,  about  four 
years  ago,  the  James  McClure  Construction  Co.  has  been 
managed  by  his  son,  John  H.  McClure.  Mr.  McClure  was  74 
years  old  and  had  lived  in  St.  Paul  40  years. 

Anson  Dinsniore  Hougrhton,  Mechanical  Engineer,  died  at 
Santa  Cruz,  Calif.,  on  June  5.  Mr.  Houghton  was  a  graduate 
of  the  University  of  Maine  and  was  a  doctor  of  philosophy. 
Mr.  Houghton  went  to  California  about  10  years  ago,  previous 
to  which  he  was  in  the  employ  of  John  D.  Rockefeller  and 
was  architect  and  builder  of  the  Rockefeller  Hall  Library. 
He  also  designed  the  heating  and  electric-light  plants  of  the 
University  of  Chicago.  More  recently  he  had  been  superin- 
tendent of  industrial  training  in  various  schools  in  the 
Southern  States  under  the  John  Slater  Fund  for  the  Advance- 
ment of  Negro  Education.     He  v/as  51  years  of  age. 


SOCIETY  OF  AUTOMOBILE  ENGINEERS. 

June   12-16.      Summer   meeting    (cruise    on   Lake   IIuioii   and 
Georgian   Bay).     Secy.,  Coker  F.  Clarkson,   29  W.  39th  St., 
New    York    City. 
MASTER  CAR  BUILDERS'  ASSOCIATION. 

June    14-lB.      Annual    meeting,    Atlantic    City,    N.    J.      Secy., 
Jos.   W.   Taylor.   Karpen   Bldg.,   Chicago. 
AMERICAN   INSTITUTE   OF   CHEMICAL   ENGINEERS. 

June  14-17.     Eighth  semiannual  meeting.     Cleveland.     Secy., 
1.  C.  Olsen,  Cooper  Union,  New  York  City. 
RAILWAY   SUPPLY   MANTTFACTURERS'    ASSOCIATION. 

June  14-21.     Convention  in   Atlantic  City.     Secy.,  J.   D.   Con- 
way.   2136    Oliver    Bldg.,    Pittsburgh. 
SOCIETY     OF     RAILWAY     CLUB     SECRETARIES. 

June   16-17.     Annual   meeting  in   Atlantic  City.     Secy.,   H.  D. 
Vought,   95   Liberty   St.,   New   York   City. 
AMERICAN  RAILWAY  MASTER  MECHANICS  ASSOCIATION. 
June    19-21.      Annual    melting,    Atlantic    City,    N.    J.      Secy., 
Jos.  W.  Taylor,  Karpen  Bldg.,  Chicago. 


SOCIETY    FOR   THE    PROMOTION    OF    ENGINEERING    EDU- 
CATION 
June    19-22.      Annual   meeting   In   Charlottesville,   Va.      Secy., 
F.   L.   Bishop,   University   of  Pittsburgh,   Pittsburgh. 

TRI-STATE    WATER    AND    LIGHT    ASSOCIATION    OP    THE 
CAROLINAS    AND    GEORGIA. 
June  21-23.     Annual  convention  at  Isle  of  Pines,  S.  C.     Secy., 

W.    F.   Stieglitz,   Columbia,   S.   C. 

OHIO     SOCIETY      OF     MECHANICAL,      ELECTRICAL.     AND 
STEAM    ENGINEERS. 
June    22-23.      Meeting   at    Cleveland.      Secy.,    Frank    E.    San- 
born,  Ohio   Stale   University,   Columbus,   Ohio. 

NATIONAL  GAS-ENGINE   ASSOCIATION. 

June  27-29.  Annual  convention  in  Chicago.  Secy.,  H.  R. 
Brate,    Lakemont,    N.    Y. 

AMERICAN  SOCIETY   OF  CIVIL  ENGINEERS. 

June  27-30.  Annual  meeting  in  Pittsburgh.  Secy.,  Charles 
Warren   Hunt,    220   West    57th   St.,    New    York   City. 

AMERICAN  SOCIETY   FOR  TESTING   MATERIALS. 

June  27-30.  Annual  meeting  in  Atlantic  City.  Secy., 
Edgar  Marburg.  University  of  Pennsylvania,  Philadelphia. 
Penn. 

The    Southwestern    Rleotrloal    and    t;a»    .\MMOciatlon    at    its 

1916  convention  elected  the  following  officers;  President,  F. 
R.  Slatir;  vice-president.  H.  C.  Morris,  and  secretary,  H.  S. 
Cooper. 

The  Pacific  IVorthwest  Society  of  KnerlnecrH  will  hold  its 
convention  and  dinner  in  the  third  week  of  June.  The  prin- 
cipal addiess  at  this  meeting  will  be  on  the  subject  of  the 
"Cedar  River  Reservoir  Problem"  and  the  extension  of  the 
water-supply  of  Seattle  The  last  regular  meeting  was  held 
on  May  31,  the  subject  being  the  "Test  of  Concrete  Floor 
Slabs.' 

The  American  Institute  of  Chemical  Kngineers  will  hold  its 
eighth  semi-annual  meeting  June  14  to  17,  in  Cleveland,  with 
headquarters  at  the  Hotel  Statler.  The  usual  excellent  list 
of  excursions  has  been  arranged  to  the  important  industries 
of  Cleveland  and  vicinity.  These  include  the  ore  docks  of 
the  Pennsylvania  R.R.,  the  Cleveland  Filtration  Plant,  the 
works  of  the  National  Carbon  Co.,  and  the  plant  of  the  Na- 
tional Lamp  Works.  Among  the  papers  to  be  presented  are 
"The  Cleveland  .Sewage-Disposal  Plant,"  by  R.  Winslow 
Pratt;  "The  Purification  of  Sewage  by  Aeration  in  the  Pres- 
ence of  Activated  Sludge."  by  Edward  Bartow,  and  "Water 
Powers  of  the  United  States,"  by  Herman  Stabler. 

The  American  Electric  Railway  Manufacturer.s*  Association 

has  discontinued  its  activities  for  the  present.  Heretofore  it 
has  held  an  exhibit  in  conjunction  with  the  October  convention 
of  the  American  Electric  Railway  Association.  This  year  the 
exhibit  will  be  handled  by  the  latter  organization. 

The  Electric  Vehicle  Association  of  America  was  recently 
affiliated  with  the  National  Electric  Light  Association,  becom- 
ing the  Electric  Vehicle  section  of  the  latter.  The  section 
secretary  is  A.  Jackson  Marshall,  29  West  39th  St.,  New  York 
City.  The  sixth  annual  convention  of  the  Electric  Vehicle 
Association  of  America,  was  held  last  October  in  Cleveland 
and  the  seventh  annual  meeting  would  have  been  held  this 
October.  Instead,  however,  the  new  section  convened  with 
the  National  Electric  Light  Association  at  the  recent  conven- 
tion of  the  latter  in  Chicago. 

The  Boston  Society  of  Civil  Knfrineers  and  the  New^  Eng- 
land Water-Works  Association  will  hold  their  annual  field  day 
and  excursion  on  June  21.  the  usual  ball  game  will  be  at  Pem- 
berton,  Mass.,  and  the  dinner  at  the  Pemberton  Inn.  A  steam- 
boat trip  will  be  taken  on  the  regular  boat  of  the  Nantasket 
Beach  Steamboat  Co.  The  executive  committee  of  the  New 
England  Water-Works  Association  will  meet  in  the  purser's 
office  on  the  steamer,  at  11;  30  a.m.  A  business  meeting  of  the 
association  will  take  place  immediately  after  dinner. 

The  Engineers'  Society  of  Pennsylvania,  of  Harrisburg,  has 
raugurated  a  camp.iign  for  additional  members  throughout 
the  state.  William  B.  McCaleb.  Superintendent  of  the  Phila- 
delphia Division  of  the  Pennsylvania  R.R..  is  chairman  of  the 
committee  which  is  waging  a  thorough  canvas  of  Pennsyl- 
vania engineers.  An  effort  will  be  made  to  double  the  mem- 
bership of  700  within  a  month.  On  account  of  its  location  at 
Harrisburg,  the  Engineers'  Society  of  Pennsylvania  holds  a 
:  tong  position  among  engineers.  I'ractically  every  piece  of 
construction  work  in  the  state  must  be  acted  upon  by  some 
department  at  the  State  Capitol  and  this  brings  hundreds  of 
engineers  to  the  city  every  month. 

The  New  Vork  Electrical  Society  held  its  annual  meeting 
at  the  Hotel  McAlpin,  New  York  City,  on  the  afternoon  of 
June  14.  The  officers  elected  were;  President,  Putnam  A. 
Bates;  vice-presidents,  C.  E.  Scribner,  Edwin  B.  Katte,  and 
W.  C.  Whiston;  treasurer,  Thomas  F.  Monahan;  secretary, 
George  H.  Guy. 
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A  poitiilili'  wiiHtf  <l.Ifili)i-  (•(iiniii  I.MliiK  two  viiiluii  IuIhh 
niid  II  KU|>|»"'ll'>K  fiaiiic  liuH  been  ^ll;f^l^;ln■ll  by  llir  IliilbbrH' 
Iron  Kiiiindry,  of  I'rovUlonoo,  H.  I.,  at  tlic  limtuiuH'  iif  Mnziti. 
Whlpi>K>  iiiul  riilli-r,  ConHultlnB-  ICnulnoorH,  i)f  New  York  City. 
Thf  llTNl  ono  WHS  iiiinlc  fur  tlio  Olty  of  St.  JdIiiih,  N.  F.  Am 
Kbown  In  the  in-oompaiiylnK  Hki'lch.  It  foinprLscM  two  Venturis 
of  (lin'oiiMit  but  ovi-ilappInK  capacity  riinm'H  anil  a  nierc'ury 
nianoniftci' — all  mounted  on  a  pipe  framework.  The  niaim- 
meter  Is  ii  barometric  type  with  the  ba.te  well  eoiiMeiteil  to 
the  Inlet  end  of  each  tube  and  the  top  Interior  of  the  Kla.sH 
tul>o  communlcatlnK  with  the  throat  chamber.  The  Kriidu- 
Hted  portion  of  the  tube  Is  22  In.  lonK-  The  dimensions  of  the 
base  of  the  detector  are  17V4xS0  in.  The  lenKlh  Is  !I6  In.  over 
nil  and  the  helRht  20  In.  The  Kross  weight  Is  about  XOO  lb. 
In  nmkliiK  a  leakage  lest,  which  is  best  done  late  at  ninht 
when  the  normal  flow  is  a  minimum,  the  dislritt  tested  i.s  cut 
off  from  the  system  by  the  main  valves.  Then  the  waste 
detector  is  connected  by   hose   between   a   hydrant   outside   the 


VENTURI  WASTE  DETECTOR 

district  and  one  inside.  The  meters  then  enable  the  inflow 
to  be  measured;  the  larger  tube  is  tried  first  and  if  the  flow  is 
too  small  for  good  observations  the  smaller  one  is  tried.  By 
closing  gates  so  as  to  make  the  district  smaller  and  smaller 
the  flow  in  various  mains  can  be  deduced. 


Iron   Filler  for  Lead-Pipe  Joints 

A  patented  iron  filler  ring  has  been  devised  by  the  Amer- 
ican Cast  Iron  Pipe  Co.,  of  Birmingham,  Ala.,  to  save  half 
the  lead  in  an  ordinary  hub-and-spigot  P'pe  joint.  The  filler 
is  simply  a  string  of  iron  wedges  cast  on  a  steel  wire.  In 
using  this  device  a  little  jute  is  first  rammed  into  the  joint; 
then  a  string  of  wedges  is  bent  around  the  spigot  and  slipped 
into  the  hub.  More  jute  is  rainmed  in  to  force  the  wedges 
over  into  the  lead  ring  of  the  hub;  finally  the  lead  is  poured 
and   calked  as   usual. 

It  is  claimed  that  added  advantages  have  developed,  be- 
sides the  saving  in  lead:  The  lead  is  more  easily  forced  up 
into  the  lead  ring;  the  wedges  force  the  lead  into  the  lead 
ring  when  pressure  (from  water  or  settlement)  comes  on  the 
joint,  making  the  latter  tighter;  greater  rigidity  is  secured 
in  a  pipe  line  but  with  sufficient  flexibility.  Tests  on  a  loaded 
4-in.  joint  are  reported  to  have   shown  a  deflection   of  1  Vz    in. 
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FILLICU    Foil    CAST-IUON    I'll'IO    JOl.NT.S 

under  a  concentrated  load  of  622  lb.,  but  without  leakage 
under  300  lb.  hydrostatic  pressure.  These  "tightening  wedges" 
are  guaranteed  by  the  makers  to  save  .lO',;  the  usual  quanti- 
ties of  lead  and  to  give  a  more  satisfactory  joint.  There 
are  about  1,000,000  tons  of  cast-iron  pii)e  used  per  year  in  this 
country  and  40,000,000  lb.  of  lead;  at  the  current  price  of  7  Vic 
per  lb.  the  saving  would  be  $3,000,000. 

»w  'T*ulniotor"   HeNUNcitator 

A  new  type  of  "I'ulmotor"  resuscitation  apparatus  has  been 
devised  by  the  Draeger  Oxygen  Apparatus  Co.,  of  Pittsburgh. 
This  is  designed  to  eliminate  the  objections  to  the  older  type, 
which  had  an  uncertain  pump  control.  The  principal  feature 
of  the  new  equipment  is  a  control  valve  that  gives  accu- 
rately measured  pressures  on  the  patient's  lungs  and  indicates 
to  the  operator  the  inhalation  and  exhalation  pressures.  It  is 
claimed  that  the  new  machine  can  be  successfully  and  safely 
used  by  an  unskilled  operator.  It  weighs  12  lb.,  complete  with 
carrying  case,  and  costs  $115. 

Cast-Steel   Crosstie   I'sing-  Doe   Spikes 

A  new  type  of  cast-steel  crosstie  is  being  placed  on  the 
market  by  the  Maryland  Crosstie  Co.,  627  Munsey  Building, 
Baltimore,  Md.  It  is  a  single  annealed  basic-steel  casting 
and  for  standard-gage  railways  is  made  with  a  base  flange 
10  in.  wide  at  either  end,  but  with  the  width  decreased  in 
the  middle  portion  of  the  tie  to  prevent  center  binding  or 
floating  of  the  tie  when  supported  in  the  center,  but  not  on 
the  ends.  From  the  center  of  the  base  flange  a  skeleton  verti- 
cal flange  projects  upward  to  a  height  of  5  in.,  and  upon  this 
are  provided  suitable  rail  seats.  The  rail  is  kept  from  spread- 
ing by  a  shoulder  at  the  outer  edge  of  each  seat.  For  stand- 
ard  gage   the   tie   weighs   125   lb. 

On  either  side  of  the  rail  seat  a  hole  is  cored  through  the 
entire  depth  of  the  casting.  This  hole  is  provided  with  cast 
lugs  upon  either  side,  so  that  when  the  ordinary  railroad 
spike  is  driven  into  the  tie  to  hold  the  rail  in  place,  the 
spike  bends  from  side  to  side,  making  a  reverse  curve,  in 
which  shape  it  is  held  securely  in  place  without  any  other 
fastening. 
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The  City  of  Lj'nchhurg,  \'a.,  lias  reeently  coiiiijlck'd  the 
installation  of  two  oniergeney  pumping  plants  that  will 
keep  the  city  supplied  with  chlorinated  river  water  in 
case  its  mountain-reservoir  sup])ly  is  interrupted.  In  one 
of  these  plants  there  are  two  3,000,000-gal.  single-stage 
centrifugal  pumps  working  against  412  ft.  total  head 
and  showing  on  official  test  79.5%  efficiency. 

Lynchhurg  is  sjiread  over  the  sides  and  tops  of  hills 
alongside  the  James  Eiver.  On  the  highest  hill  in  town 
is  a  reservoir  having  a  capacity  of  4,000,000  gal.  and  with 
its  flow  line  320  ft.  above  the  river.  In  the  center  of  this, 
the  College  Hill  reservoir,  is  located  a  standpipe  (Fig.  1 ) 
with  its  top  40  ft.  above  the  reservoir  level.     About  100 
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present  draft  is  4,000,000  to  r.,000,()()0.  In  some  seasons 
the  rate  drops  to  as  low  as  ;3,.")()0.iiOO  per  day.  The  city 
has  a  jiopulation  of  about  30,000. 

Tile  pipe  line  from  the  mountain  reservoir  goes  to  the 
center  of  the  College  Hill  reservoir  and  up  the  standpipe 
to  the  top.  The  flow  passes  downward  between  this  sup- 
]'ly  and  the  standpipe  shell,  flowing  into  the  reservoir  over 
the  stonework,  as  shown  in  Fig.  1.  'I'his  arrangement  per- 
mits supplying  a  portion  of  the  city  known  as  River- 
mont — the  best  residential  area  and  aljout  one-third  of  the 
city. 

The  College  Hill  reservoir  supplies  directly  about  one- 
third  the  town.     Part  of  its  water  flows  down  through  a 


FIG.     1.     COLLEGE    HILL    RESERVOIR    AND    RIVEHMoNT    HTANDI'li'E.    LYNCHBURG,    VA. 


ft.  below  the  College  Hill  reservoir — that  is.  220  ft.  above 
the  James  River — is  the  Clay  St.  reservoir  of  3,.500,000 
gal.  capacity.  About  22  mi.  from  Lynchburg  is  the  city's 
mountain  reservoir  of  500,000,000  gal.  capacity  and  with 
its  flow  line  143  ft.  above  the  top  of  the  standpipe  of  the 
College  Hill  reservoir.  A  30-in.  pipe  line  connects  the 
mountain  reservoir  and  the  College  Hill  reservoir;  this 
comprises  about  16,000  ft.  of  steel  pipe,  6,000  ft.  of  cast- 
iron  pipe  and  the  remainder  of  wood-stave  pipe.  The 
maximum  pressure  on  iron  or  steel  is  200  lb.  per  sq.in. ; 
and  on  the  wood,  100  lb.  This  line  crosses  under  the 
James  River  once.  It  was  completed  in  1907  at  a  total 
cost,  including  the  reservoir  and  dam,  of  $700,000.  The 
line  has  a  capacity  of  8,000,000  gal.  per  day,  while  the 


pipe  to  the  center  of  the  Clay  St.  reservoir,  100  ft.  below, 
this  last  in  turn  feeding  the  lowest  third  of  the  city  at  a 
permissible  pressure.  It  is  seen  that  with  this  arrange- 
ment, if  the  pipe  line  breaks,  the  Rivermont  district  is  at 
once  out  of  water — although  the  other  two-thirds  of  the 
city  would  be  supplied  for  something  more  than  one  day. 
To  insure  a  continuous  supply  for  the  highest  district, 
the  station  and  equipment  illustrated  in  Fig.  2  were  in- 
stalled. This  station  draws  from  the  College  Hill  reser- 
voir and  returns  to  the  top  of  the  standpipe  through  the 
terminal  of  the  30-in.  main,  the  mountain-supply  valve  be- 
ing closed  during  such  operations.  The  College  11  ill  pump- 
ing station  has  in  it  one  8-in.  single-stage  double-suction 
bronze-fitted  centrifugal  pump,  mounted  as  shown  in  Fig.  3, 
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iiinlwiiv  lii'twi'cii  a  .M)-lip.  squirrol-onrje  !M)()-r.|).m.  Ilircc- 
lilmsr  motiir  mill  a  foiir-cyliii(li>r  uynxi't-in.  j^asuliiu'  ('limine. 
I'oiiipli'lt'ly  ciiiiipiu'il  for  optTalion  at  any  iiniiiiciit.  'i'lic 
('njjiiic.  pimip  and  motor  arc  comicitccl  hy  l''i'aiuki'  piti 
couplinjjs,  tin-  pins  liciii;,'  Icl't  out.  onlinacily  hctwccn  ilu' 
(•iif^iiu'  and  pump,  as  tlio  motor  is  commonly  used  to  drive. 
In  case  tlu'  olcilrii'  power  is  oil",  tin-  (•ni;in('-cou|)lin;i  pins 
are  slipped  in  and  tlie  pumji  and  motor  rotors  are  re- 
volved tofj;etlier.  'I'liis  pump  is  desifjned  to  deliver  ;{.0(((),- 
000  f^al.  per  day  (2.100  pil.  per  min.)  apiinst  CO  ft.  total 
head  at  Sdf)  r.p.iu.  On  ollieial  test,  the  pump  elTlcieney 
was  shown  to  he  'M>%. 

To  take  the  place  of  the  innunlain  supply  in  case  of  an 
interruption  of  more  than  a  few  hours,  resort  is  luid  to 
tiie  old  siheme  of  pumping  from  the  .lames  Kivcr.  Years 
ago,  hefore  the  installation  of  tlic  "gravity  system,  all  the 
supply  was  so  pumped  hy  water-power  recipro(atin;f 
units.  The  same  Hume  that  su|)|)lied  the  water  for  hy- 
draulic power  luis  heen  converted  into  a  suction  hay  for  a 
new  motor-driven  station.  The  old  (asl  iron  IS-in.  pi|)(' 
line.  5,200  ft.  long  and  running  from  the  rivci'  to  tiie 
center  of  the  College  Hill  reservoir,  has  been  uscil  for  tlie 
emergency  service. 

In  the  station  at  the  river  two  .'S.OOO.DOO-gal.  motor- 
driven  units  have  been  placed,  taking  current  from  the 
local  electric  station.  Each  motor  lias  its  own  control 
panel  with  circuit  breaker,  inverse-time-limit  rehiys  and 
indicating  instruments.  A  watt-hour  meter  records  all 
the  input  to  the  plant. 

The  static  head  of  operation  is  1551  ft.  On  account  of 
friction  the  pumps  were  designed  to  deliver  21,000  gal.  per 
min.  against  412  ft.  total  head  at  1,765  r.p.m.  Since  one 
unit  would  Iiave  to  operate  mostly  alone,  the  point  of 
nui.ximum  etticiency  was  shifted  later  to  2,500  gal.  per 
min.  The  official  test' efficiency  alone  was  found  to  be 
79.5%,  compared  with  a  guarantee  of  78%.  When  operat- 
ing in  parallel,  the  pumps  handled  2,200  gal.  per  min.  at 
78%  efficiency.  These  two  pumps  are  each  lO-in.  hori- 
zontal single-stage  double-suction  horizontally  split  cen- 
trifugals. Each  is  connected  to  a  300-hp.  r,8()0-r.p.m. 
slip-ring  motor.  The  cost  of  this  equipment  M-as  less  than 
that  of  three-stage  volute  pumps  or  two-stage  turbine 
pumps  and  is  thought  to  be  the  highest-head  single-stage 
equipment  in  such  service  in  this  country.  A  liquid  chlor- 
ine disinfecting  equipment  has  been  installed  in  this  sta- 
tion for  treating  the  river  water. 

These  plants  were  designed  by  H.  L.  Shaner,  City 
Engineer,  and  the  construction  was  under  the  supervision 
of  E.  A.  Thomas,  Assistant  City  Engineer.    The  operation 
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of  the  equipment  is  under  W.  C.  N.  Kandolpli,  .)r..  Super- 
intendent of  the  Water  I)ej)artment.  Wiley  &  Wilson. 
Consulting  Engineers,  of  Lynchburg,  were  retained  by  the 
city  as  technical  advisers.  The  pumps  were  built  and 
installed  by  the  .American  Well  Works,  of  Aurora,  111. 
The  electrical  apparatus  and  construction  were  l)y  tiie 
(iencral   Electric  Co.,  of  Schenectady. 

A^dcoiiiaolbnlleSs  Motor  Tif^clfes  sxKiicdl 

By  Nelson  P.  Li-wisf 

In  developing  a  city  plan  to  lueet  not  only  existing 
conditions,  but  those  which  may  arise  in  the  future,  it 
must  be  borne  in  mind  that  there  is  no  one  thing  that 
will  more  powerfully  affect  such  a  plan  than  the  change 
of  conditions  brought  about  by  improved  methods  of 
getting  from  one  part  of  the  city  to  another. 

In  the  case  of  vehicles  devoted  to  pleasure  traffic  the 
higher  speed  and  the  enormous  increase  in  their  number 
involve  questions  of  safety  in  the  public  streets  and  of 
tralTic  control.  When  most  of  our  city  streets  were  badly 
paved  and  only  a  few  of  the  chief  thorouglifares  had  street 
surfaces  over  which  one  could  ride  in  comfort,  there  was 
serious  congestion  on  these  few  streets.  As  our  city 
streets  become  better  paved  and  more  attractive  and  as 

*From  a  paper  read  before  the  City  Planning  Conference, 
Cleveland,  Ohio,  June,  1916.  The  paper  in  full  appeared  in  the 
June  issue  of  "The  City  Plan,"  the  official  organ  of  the 
National  Conference  on  City  Planning  (19  Congress  St.,  Bos- 
ton,  Mass.). 

tChief  Engineer  of  the  Board  of  Estimate  and  Apportion- 
ment, New  York  City. 
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the  passage  from  one  street  to  another  is  made  easy  by 
good  connections  and  the  avoidance  of  too  abrupt  turns 
and  offsets,  the  motor  car  will  be  more  and  more  disposed 
to  follow  the  lines  of  least  resistance  and  streets  which 
are  more  attractive,  even  if  it  involves  a  greater  distance. 

So  far  as  the  obstruction  of  traffic  is  concerned,  the 
small  commercial  vehicles  present  the  same  problems  as 
do  those  designed  for  pleasure  traffic,  but  in  the  case  of 
the  truck  of  large  capacity  an  entirely  different  set  of 
problems  is  presented,  these  being:  Damage  to  pavements 
by  reason  of  excessive  wheel  loads;  ol)struction  to  traffic 
by  reason  of  low  speeds;  occupation  of  an  undue  propor- 
tion of  the  street,  owing  to  their  constantly  increasing  di- 
mensions. Of  the  221  manufacturers  in  this  country 
producing  commercial  vehicles  at  the  beginning  of  the 
present  year  133  confine  themselves  to  those  of  less  than 
3  tons  caj)acity  and  none  go  above  71/2  tons.  These  will 
not  be  considered  in  the  following  analysis.  Of  the  88 
makers  now  offering  trucks  of  more  than  3  tons  cai)acity, 
58  have  made  no  change  in  maximum  capacity  in  their 
models  for  1916;  12  have  increased,  6  have  decreased,  and 
of  12  newcomers  only  two  offer  5-ton  and  one  offers  a 
6-ton  truck.  The  popularity  of  the  3l/o-ton  and  the  5-ton 
trucks  is  quite  noticeable. 

Six  of  the  largest  makers  of  motor  trucks,  one  organ- 
ization dealing  with  the  technical  problems  of  their  de- 
sign and  one  devoting  itself  to  the  promotion  of  their 
use,  have  expressed  their  opinions  as  to  the  probable 
economic  limits  of  weight  of  car,  load  capacity  and  load 
on  rear  axle.  The  maximum  weight  of  car  is  estimated 
at  from  10,000  to  12,000  lb.,  the  load  capacity  at  from 
10,000  to  16,000  11).,  and  the  load  carried  on  the  rear  axle 
at  from  lejTSO  to  21,000  lb.  There  is  a  very  rational 
basis  for  the  prediction  that  the  maximum  limit  of  weight 
will  be  about  6  tons. 

Perhaps  the  most  important  consideration  from  the 
city-planning  point  of  view  is  the  size  of  the  vehicle, 
more  particularly  its  width  and  its  flexibility.  The  man- 
ufacturers and  others  whose  opinions  have  already  been 
given  with  respect  to  loads  and  speed  have  indicated  that 
the  wheel  base  varies  from  12  ft.  6  in.  to  17  ft.  4  in.,  the 
over-all  length  from  22  ft.  to  28  ft.,  the  gage  between 
centers  of  tires  from  5  ft.  10  in.  to  6  ft.  3  in.,  and  the 
over-all  width  from  7  ft.  4  in.  to  8  ft.,  the  opinion  also 
being  expressed  that  these  will  be  the  probable  limiting 
dimensions,  although  the  width  of  special  loads,  such  as 
plate  glass  carried  flat,  may  exceed  the  over-all  width  in 
a  few  instances. 

If  a  roadway  in  which  there  arc  no  railroad  tracks 
is  designed  to  accommodate  four  lines  of  traffic,  allowing 
8  ft.  for  each  line,  which  would  ])crniit  2  ft.  of  free 
space  between  the  great  majority  of  vehicles,  and  if 
trucks  measuring  8  ft.  over  all  are  permitted  on  public 
streets,  this  width  of  8  ft.  for  a  line  of  moving  vehicles 
will  be  insufficient.  The  roadway  capacity  will  be  actu- 
ally reduced  to  three  lines  of  traffic,  and  that  means  that 
the  street  capacity  for  accommodating  vehicles  will  be 
reduced  almost  one-half  by  reason  of  the  fact  that  the 
third  or  middle  strip  must  accommodate  vehicles  moving 
in  both  directions,  and  the  interference  will  he  so  great 
that  the  capacity  of  this  middle  strip  will  he  very  small. 

The  greatest  traffic  congestion  commonly  occurs  on 
streets  where  there  are  costly  buildings  and  where  widen- 
ing is  out  of  the  question.  The  obvious  method  of  relief 
in  such  cases,  where  part  of  the  sidewalk  cannot  be  con- 


verted into  I'oadway,  is  to  establish  detours  or  by-passes 
around  .such  congested  streets  or  districts,  making  such 
routes  attractive  by  means  of  better  pavements  and  easier 
grades,  and  even  widening  existing  and  cutting  through 
new  streets  where  the  damage  to  property  would  be  least. 
The  conclusions  of  the  writer  will  l)e  ijriefly  presented, 
as  follows : 

1.  The  effect  of  the  motor  vehicle  upon  the  city  plan 
of  the  future,  and  that  means  upon  city  planning,  will  be 
beneficial  in  that  it  will  aid  in  bringing  about  some  of 
the  most  important  results  that  city  planners  are  striv- 
ing to  attain,  such  as: 

(a)  The  discouragement  of  further  centralization  of 
population;  (b)  land  values  will  be  more  diff'used;  (c)  a 
better  class  of  street  and  road  improvements  will  be  in- 
sisted upon. 

2.  AVhile  the  amount  of  tratlic  on  imj)ortant  thorough- 
fares will  be  greatly  increased,  the  greater  speed  and 
flexibility  of  the  motor  vehicle  will  permit  a  much  greater 
volume  of  traffic  to  be  accommodated  with  safety  in  the 
same  street,  provided: 

(a)  That  the  speed  and  movement  of  all  vehicles  are 
controlled  by  intelligent  police  regulations;  (b)  that  the 
width  of  commercial  vehicles  is  so  regulated  that  the 
number  of  lines  of  traffic  which  a  street  can  accommo- 
date will  not  be  reduced  and  the  capacity  of  the  roadway 
thereby  seriously  curtailed;  (c)  that  the  wheel  loads  are 
so  restricted  that  the  sustaining  power  of  street  pavement 
and  foundation  is  not  exceeded.  The  most  rational  way 
to  do  this  would  be  to  prohibit  wheel  loads  in  excess  of 
700  lb.  per  inch-width  of  tire,  and  these  only  on  rubber 
tires,  the  maximum  loads  on  steel  tires  to  be  less,  or  say 
600  lb.  per  inch  of  width. 

3.  The  greatest  congestion,  delay  and  danger  will  be 
found  where  the  traffic  is  most  mixed.  The  traffic  prob- 
lem will,  therefore,  be  simplified  if  heavy  manufacturing, 
business  and  residences  are  confined  so  far  as  possible  to 
certain  well-defined  districts. 

4.  Horse-drawn  traffic  requires  relatively  light  grades. 
iMotor  cars  and  trucks  can  overcome  nnich  steeper  grades 
and  considerable  expense  can,  therefore,  be  saved  in  reg- 
idating  streets  as  they  can  conform  more  closely  to  the 
topography.  The  greater  speed  of  the  motor  vehicle  will 
also  justify  longer  detours  to  avoid  excessive  grades,  and 
little  time  will  be  lost  thereby. 

5.  While  street  corners  and  junctions  should  be  im- 
proved wherever  possible,  manufacturers  of  motor  vehicles 
should  understand  that  they  must  adapt  their  vehicles  to 
street  conditions  wherever  possible.  The  mobility  of  such 
vehicles,  the  short  turning  radius  for  the  heaviest  motor 
trucks,  and  the  ingenuity  which  has  been  displayed  in  the 
design  of  trailers  which  will  follow  the  tractor  without 
the  cutting  of  corners  give  promise  that  such  adaptation 
to  existing  conditions  is  possible. 

6.  With  decreasing  cost  of  light  motor  cars  and  with 
the  likelihood  of  cheaper  fuel  the  number  of  such  cars 
will  doubtless  continue  to  increase.  The  problem  of 
their  accommodation  in  public  streets  will  solve  itself 
with  the  improvement  of  the  character  of  road  surfaces, 
although  a  serious  problem  will  be  presented  in  providing 
for  the  accommodation  of  standing  cars.  This  will  un- 
loubtedly  require  the  widening  of  roadways  where  possi- 
ble at  the  expense  of  the  sidewalks  and  the  provision  at 
frequent  intervals  of  parking  spaces  where  cars  may  be 
left  and  cared  for  at  a  moderate  charge. 
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S)' XOI'SIS  Sririii/c-ifiirl,s  It)  trial  mi  iirrni</r 
iliiUji  flow  of  ;i(l.i>(>0,()l)()  i/al.  ami  a  iiiaxiiinnii  flnir 
of  J,r).()l)().()t)()  (/III.  ronsisl  of  a  i/alc  rhitiiihrr.  Imr 
srrcriis.  i/ril  iliaiiihrr.  pinnpin;/  sliilion  ami  liii- 
liojj  lank.  (Iril  iliiiinhi'r  is  i/ivrii  rross-scrlioii 
ami  jiroriilnl  irilli  iiroiwrlioiinl  irrir  nl  oiiUcI  cml, 
so  rt.x'  lo  (jive  an  ajiproxiiiialcli/  ((iiishnil  rrlmih/. 
Claiiislirll  burkfl  ami  ilinnp-nirs  rciimrr  i/ril.  Tin' 
Uiiii/iir  piniipiin/  slttlion  irill  he  lirstvihril  in  a  Inlrr 

ISSIII'. 


Ill  a  [ircn  lulls  ai'licif'  a  luirf  dcsc  ri|)(i(iii  was  j;i\cii  (jI 
tlio  .>^owago-di.<!posal  wmks  imw  iiiulcr  const  ruction  li\'  tlu 
C'ity  of  Allmny,  N.  Y.,  to  i)rcvent  a  continuation  oi'  tiio      would  then  ho  al)lo  to  treat  an  avera^'c  daily  sewage  flow 


l'iilini,M>  |iiiiii]jiiil;  staliiiii,  IS  also  hcin;;  liiiilt  lur  |imii|)iii;; 

the  H'ua^c   li- Xditli    .Mliaiiv,  .-i   district  which    is  not 

li-ilnilaiv    tn   Ihr    iiilcnr|>tiii;;    si'Wcr   hv  f^nivitv. 

It  niav  he  well  In  slate  here  thai  the  disposal  works 
|)ro\ide,  fur  the  |iie>ciit,  cinlv  for  the  elai-ideation  of  tiic 
scwa;^!'  hy  InihoU'  tanks,  hut  arc  so  arran^^ed  that  addi 
tional  treatnicnt  works  can  he  adiicd  at  any  time  in  thr 
fill  lire  withuiit  rearraii;;eiiieiit  or  reconstruction  of  the 
|ire,-ciil  iii>tallaliiin.  The  dis|iosal  works  now  under  eon- 
si  rm-l  ion  lia\e  a  ea|iaiity  to  treat  an  average  daily  sewage 
lluw  of  :;(),()()(),()()()  ^al.,  with  an  assumed  maximum  rate 
of  How  of  I. -),()()(),()()()  -al.  per  •>  \  hr.  With  the  works 
enlaii;e(|  to  tiie  ultimate  extent  i'or  which  they  are  laid 
III,  which  is  .■)0%  in  excess  ol"  the  present  capacity,  they 
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DETAILS  OF  GRIT  CHAMBER,  WESTERLO  SEWAGE- WORKS,  ALBANY,  N.  Y. 


offensive  conditions  in  the  xVlhany  Basin,  a  small  land- 
locked harbor  that  the  city  has  improved  at  considerable 
expense,  and  also  to  prevent  the  excessive  pollution  of 
the  Hudson  Eiver  in  general  along  the  Albany  water- 
front.. It  is  the  purpose  of  the  present  article  to  de- 
scribe the  Westerlo  grit  chamber  and  sewage-pumping 
station  which  are  being  built  in  connection  with,  and 
immediately  adjacent  to,  the  disposal  works  and  which 
contain  a  number  of  features  that  may  be  of  especial 
interest  to  engineers  having  to  do  with  the  design  of  such 
structures.     A  verv  much  smaller  station,  known  as  the 


•Consulting-  Engineer  and  Sanitary  Expert,   170  Broadway, 
New  York  City. 

'"Engineering  News."  Oct.  7,  1915,  p.  692. 


of  45,000,000  gal.  and  with  an  assumed  maximum  rate 
of  flow  of  67,500,000  gal.  per  24  hr. 

Albany  is  sewered  on  the  combined  system,  and  it  is 
planned  to  pump  and  treat  only  the  dry-weather  sewage 
flow.  It  is  possible,  however,  during  the  early  years  of 
operation  to  handle  some  storm  water  when  the  maximum 
rate  of  dry-weather  flow  is  less  than  that  for  which  the 
works  are  designed,  and  it  will  always  be  possible  to 
handle  some  stonn  water  runoff,  provided  it  does  not 
occur  at  the  same  time  of  day  as  the  maximum  rate  of 
dry-weather  flow. 

At  the  disposal  works  the  sewage  first  passes  through  a 
gate  chamber,  thence  to  and  through  a  grit  chamber, 
first  being  screened  at  the  inlet  end  of  thegrit  chamber, 
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find  then  through  a  suction  conduit  to  tlio  sevviij,'e-pump- 
ing  station,  from  which  it  is  pumped  to  the  linholl'  tanks. 

At  the  site  of  the  works  tlic  ground  is  below  niaxinnim 
flood  level  in  the  river,  and  a  levee  has  been  built  for 
safety.  A  levee  is  also  being  built  to  protect  the  gate 
chamber,  grit  chamber  and  pumping  station,  and  in  ad- 
dition the  walls  of  both  the  gate  chamber  and  the  pumping 
station  are  carried  up  above  flood  level.  The  walls  of 
the  grit  chamber,  however,  are  below  maximum  flood 
level,  as  the  level  of  the  sewage  in  the  grit  chamber  during 
high  water  can  be  controlled  at  the  gate  cliamber. 

The  gate  chamber  is  a  small  structure  built  at  the 
terminus  of  the  intercepting  sewer;  and  it  is  possible 
here  to  throttle  the  sewage  flow  or  shut  it  off  entirely 
by  means  of  an  electrically  operated  sluice  gate  controlled 
either  from  the  gatcliouse  above  or  from  the  pumping 
station,  as  may  be  desired.  With  the  flow  throttled,  or 
shut  off  entirely,  the  storm-water  overflows  on  the  lateral 
combined  sewers,  from  wliich  the  intercepting  sewer  re- 
ceives tlie  dry-weather  flow,  will  automatically  come  into 
action  and  afford  an  outlet  to  the  river. 

Screens  and  Disposal  of  Screenings 

The  plan  and  longitudinal  section  of  the  grit  chamber 
are  shown  in  Figs.  1  and  2,  and  cross-sections  in  Figs. 
3  and  4.  A  coarse  screen  is  placed  at  the  inlet  end, 
through  which  the  sewage  passes  before  entering  the 
grit  chamber  proper.  This  screen,  which  is  set  at  an  an- 
gle of  27°  with  the  horizontal,  consists  of  %x3-in.  steel 
bars  spaced  2  in.  apart  in  the  clear  and  is  made  up  in 
sections  that  are  removable  so  that  the  spacing  of  the 
bars  can  be  changed  should  operating  conditions  render 
such  a  change  advisable. 

As  the  screen  is  planned  to  remove  only  the  coarsest 
of  the  floating  and  suspended  matters  and  only  such  as 
might  injure  the  pumping  machinery  and  as  it  will  not 
require  constant  attention,  it  will  be  cleaned  by  hand, 
the  operator  standing  on  a  platform  against  which  the 
upper  end  of  the  screen  rests.  Access  to  the  platform 
is  from  above  by  a  stairway  starting  at  the  top  of  the  grit- 
chamber  walls. 

The  screenings,  after  being  raked  up  onto  the  ])lat- 
form,  are  pushed  into  a  so-called  screenings  bucket  which 
is  set  in  an  opening  in,  and  whose  top  is  flush  with  the 
top  of,  the  platform.  The  bucket  has  a  capacity  of  18 
cu.ft.  and  consists  of  the  body  of  a  dump-car  of  the 
same  size  and  type  as  those  provided  for  transporting 
grit  away  from  the  grit  chamber  and  sludge  from  the 
sludge-drying  beds.  The  bottom  of  the  bucket  and  also 
the  sides  for  a  height  of  12  in.  up  from  the  bottom  are 
perforated  so  as  to  allow  the  screenings  to  drain.  The 
bucket,  which  is  properly  fitted  therefor,  will  be  raised 
by  a  locomotive  crane  and  set  on  the  running  gear  of, 
or  its  contents  tipped  into,  a  dump-car.  The  screenings 
will  then  be  transported  to  the  point  of  final  disposal. 

The  grit  chamber  proper,  in  which  it  is  intended  to 
remove  only  the  coarser  and  heavier  mineral  nuitters, 
consists  of  two  compartments,  each  12  ft.  in  width  at 
the  maximum  high-water  line  and  60  ft.  in  length.  The 
compartments  are  separated  by  a  low  dividing  wall  and 
have  the  same  cross-section;  under  ordinary  operating 
conditions  both  will  be  continuously  in  service. 

The  cross-section  of  the  compartments,  assuming  the 
bottom  of  the  cross-section  to  be  at  the  same  elevation  as 


the  invert  of  the  inlet  sewer,  was  so  designed  that,  witii 
the  inlet  sewer  running  about  one-half  full,  corresponding 
to  the  average  daily  rate  of  dry-weather  sewage  flow 
when  the  works  have  reached  their  ultimate  ca|)acity, 
the  mean  velocity  through  the  chamljer,  with  botli  com- 
partments in  .service,  will  be  about  1  ft.  per  sec.  As 
the  compartments  of  flie  grit  chamlier  have  a  lengtii  of 
GO  ft.,  tlio  period  of  retention  in  tlie  chamber  proper  will 
I)e  about  1   mill. 

Cross-Sections  to  .Maintain  Uniform  Velocity 

While  it  is  possible  to  give  a  grit  chamber  such  a  cross- 
section  that  a  mean  velocity  through  it  of  1  ft.  per  sec. 
can  be  maintained  with  variations  in  the  rate  of  sewage 
flow  above  and  below  the  average  rate  of  flow,  it  will 
very  often  be  found  that  the  cross-section  will  be  of  sucli 
a  shape  that  a  structure  having  such  a  cross-section  would 
hardly  be  built.  From  a  practical  .standpoint,  however, 
it  is  possible  to  give  a  grit  chamber  such  a  cross-section 
that  the  variation  in  velocity  from  a  mean  velocity  of  1 
ft.  per  sec.  will  not  be  so  great  as  to  be  a  serious  matter 
unless  the  ratio  of  the  present  average  minimum  rate  of 
flow  to  the  future  maximum  rate  of  flow  is  extreme. 

In  the  grit  chamber  at  Albany,  with  an  ultimate  aver- 
age minimum  rate  of  flow  of  two-thirds  and  an  ultimate 
average  maximum  rate  of  flow  of  one  and  one-half  the 
ultimate  average  rate  of  flow,  the  velocity  will  vary  from 
a  minimum  of  about  0.90  to  a  maximum  of  about  1.14 
ft.  per  sec.  During  the  earlier  years,  when  the  rates 
of  flow  are  somewhat  less  than  the  ultimate  rates,  the 
velocities  through  the  chamber  will  be  corres])ondingly 
less.  For  example,  with  rates  of  flow  two-thirds  the 
ultimate  rates  the  velocities  through  the  grit  chamber 
will  vary  from  a  minimum  of  about  0.76  to  a  maximum 
of  about  1  ft.  per  sec. ;  with  rates  of  flow  as  low  as  one- 
half  the  iiltimate  rates  the  velocities  will  vary  from  a 
minimum  of  about  0.67  to  a  maximum  of  about  0.90  ft. 
per  sec. 

Proportional  Weir  and  Autosiatic  Pujip  Control 

In  designing  the  cross-section  of,  and  in  computing 
the  velocities  through,  the  grit  chamber  at  various  rates 
of  flow  it  has  been  assumed  that  the  rise  and  fall  of 
the  water  surface  in  the  chamber  will  be  synchronous 
with  the  rise  and  fall  of  the  water  surface  in  the  inlet 
sewer.  To  secure  this  hydraulic  condition,  a  proportional 
weir  is  inserted  at  the  outlet  end  of  the  grit  chamber, 
the  crest  of  the  weir  being  set  a  certain  distance  above 
the  invert  of  the  inlet  sewer  and  the  sides  of  the  weir 
being  given  such  a  shai)e  that,  with  the  water  surface 
in  the  grit  chamber  at  any  given  elevation  above  the 
crest  of  the  weir,  which  elevation  will  practically  be  the 
same  as  that  of  the  water  surface  in  the  inlet  sewer, 
the  weir  will  then  discharge  at  substantially  tlie  same  rate 
at  which  sewage  flows  from  the  inlet  sewer  into  the  grit 
chamber. 

One  other  condition  is  required — that  is,  the  level  of 
the  sewage  in  the  suction  well  shall  not  rise  above  the 
crest  of  the  weir.  This  second  condition  is  secured 
under  ordinary  operating  conditions  by  automatic  con- 
trol of  the  pumping  machinery  so  that  the  rate  of  puni])- 
ing  corresponds  to  the  rate  of  inflow  of  sewage  into  tlie 
well. 

Proportional  weirs  are  not  new  and  have  been  used  for 
several  purposes,  and  rectangular  weirs  have  been  used 
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at  the  outlet  end  of  prit  chambers.  As  fur  iis  the  writer 
is  aware^  liowever,  the  All)aiiy  grit  i  liamlier  is  the  lirsf 
one  aetually  under  eonstruetion  in  \vhi(li  a  iiroiuutiuiial 
weir  is  to  l)e  used  for  eontroUiufi  the  How  tlirough  llie 
ehaniher  so  that  clinnginf,'  liydraulie  eonditions  helow  tlie 
|.'rit  eluunl)er  will  not  alfeel  the  velocity  of  How  tlironi^Oi 
the  chan>i)er  and  ihereity  possihiy  defeat  the  |)ui|iose  for 
which  the  chanil)er  was  i)uilt,  altlmiiiih  the  writer  designed 
a  f,M'it  chaudu'r  for  the  City  of  'rreiil<iii.  N.  ,).,  some  two 
years  ajio.  nearly  as  lar^e  as,  and  (piile  similar  tn.  the 
Alhanv  one  and  in  which  a  i)ro]iortit>iial  weir  was  iii- 
ehuled. 

The  firit  pits  are  shallow,  tlie  hottoms  of  Il\e  pits  lieinj,^ 
only  1  ft.  lu'low  the  iii\ert  of  the  inlet  sewer,  'i'hc  shal- 
lower the  -jrit  Jiits  the  less  Ihi'V  will  alferl  the  \eloei1y 
of  How  throufrh  the  frrit  chand)er,  and  as  a  ficneral  pidpo- 
sition  shallow  grit  pits  with  frequent  cleaning  are  Id  he 
preferred  to  deeper  i)its  with  less  frecpient  cleaning. 

Cl..\MSnELL   BlTKKT    AND    DiMI'-CaLS     ID    U'llMOVK    (JkIT 

The  grit  deposited  in  the  pits  will  he  removed  liy  a 
clamshell  bucket  of  i)  en. ft.  capacity,  controlled  from 
above  by  an  electrically  operated  locomotive  crane  Inning 
a  special  bridge  and  end  trucks.  The  crane  tracks  or 
runways  arc  carried  on  the  outer  \valls  of  the  grit  chamber 
and  have  suHicient  length  so  that  all  parts  of  both  ])its 
can  be  easily  reached  by  the  bucket.  The  electric  cur- 
rent for  operating  the  crane  will  he  carried  hy  two  ])ower 
rails  set  in  recesses  in,  and  lu'ar  the  top  of,  one  of  the 
outer  walls  of  the  grit  chamber.  By  placing  the  power 
rails  in  recesses  they  are  protected  from  any  damage  that 
might  occur  to  them  due  to  the  raising  and  lowering  of 
the  bucket. 

The  bottoms  of  the  grit  ])its  are  flat;  to  protect  them 
from  serious  abrasion  .by  the  bucket,  steel  T-rails  are 
embedded  in  the  concrete,  the  rails  being  set  with  the 
flange  uppermost  and  flush  with  the  surface  of  the  con- 
crete. 

Under  ordinary  conditions  it  is  intended  to  keep  both 
compartments  of  the  grit  chamber  in  service  while  grit 
is  being  removed ;  but  should  it  be  found  desirable  to 
shut  off  the  flow  temporarily  through  one  compartment 
while  grit  is  being  removed  from  it,  this  can  be  done  by 
inserting  a  wooden  stop-plank  gate  in  grooves  either  at 
the  upstream  or  the  doM-nstream  end  of  the  compart- 
ment, the  stop-plank  gate  being  handled  by  the  locomo- 
tive crane. 

Should  it  be  desired  to  unwater  a  compartment,  this 
can  be  done  by  inserting  stop-plank  gates  at  both  ends 
of  the  compartment  and  then  draining  the  sewage  out 
through  a  manhole  located  in  the  downstream  end  of  the 
dividing  wall.  From  this  manhole  a  pipe  leads  to  the 
suction  conduit  which  in  turn  connects  with  the  suction 
well  in  M^hich  the  level  of  the  sewage  will  be  lowered  by 
increasing  the  rate  of  pumping,  to  a  point  at  which  tlic 
draining  of  the  closed-off  grit-chamber  compartment  will 
take  place. 

The  grit  will  be  discharged  from  the  clamshell  bucket 
into  dump-cars  running  on  tracks  located  adjacent  to  the 
walls  of  the  grit  chamber  and  will  then  be  transported 
either  to  the  sludge-drying  beds  for  resurfacing  them 
after  sludge  has  been  removed  or  to  the  point  of  final 
disposal.  The  cars  will  be  hauled  and  moved  about  by 
a  small  storage-battery  locomotive  that  will  serve  also 
for  moving  the  sludge  dump-cars. 
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CoTtrmpressed  Air 

iireaking  up  wa\es  by  means  of  a  "reef"  of  air  is  a 
method  of  beach  and  pier  protection  that  ha«  been  e.x- 
perinu'nted  with  for  the  past  15J  years  and  has  now  proved 
its  practical)ility,  according  to  the  inventor,  I'hilip 
Brasher,  of  the  Hraslu-r  {{reakwater  Co.,  Ill  Jiroadway, 
New  York  ('il\.  I'nder  the  lirashcr  system  compressed 
air  is  expelled  fnnu  a  siihmerged  ])erforated  pipe  so  placed 
as  to  |)r(iti'el  the  heaeh  or  pier.  The  air  ])ressure  per  .se 
is  not  a  factor  in  the  siu  ees.-fiil  operation  of  the  system; 
a  sufficient  volume  of  air  is  tiie  prime  requisite.    Patent 


FIG.  1.     LOOKING  LANDWARD  FROM  END  OF  EL  SEGUNDO 
(CALIF.)   PIER  THE  DAY  BEFORE  IT  WAS  WASHED  OUT 

for  this  nu'thod  was  granted  in  1!)()T,  and  since  then  a 
number  of  plants  have  been  installed  and  the  following 
questions  investigated:  How  much  air  is  required  per 
foot  of  perforated  pipe?  How  can  this  air  be  evenly 
distributed?  Will  the  perforated  pipe  fill  up  with  sand? 
How  much  will  the  system  cost? 

Seven  plants  have  been  placed  under  various  condi- 
tions of  mud,  sand  and  rocky  bottoms  and  depths  of  water 
ranging  from  17  to  50  ft.  The  latest  plant  to  be  estab- 
lished was  one  in  front  of  the  Standai'd  Oil  Co.  pier  at 
El  Segundo,  Calif.  This  pier,  originally  4,000  ft.  long, 
was  badly  damaged  in  the  winter  of  1914-1.5,  when  nearly 
3,000  ft.  of  it  was  washed  away.  In  an  endeavor  to  pro- 
tect the  remainder  of  the  pier  the  Brasher  system  was 
tried.  This  consisted  of  three  sections  of  pipe,  as  shown 
in  the  sketch  (Fig.  4),  the  first  section,  120  ft.  long, 
being  laid  in  front  of  the  pier  and  at  a  distance  from 
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FIG.   2.     ESTIMATED   CONDITIONS   AT   END   OF   STANDARD 

OIL  PIER   (EL  SEGUNDO)   IF  PROTECTED 

With   overlapping   pipes   on   sand  bottom 
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the  pierhead  of  145  ft.  The  other  two  sections  are  100 
ft.  each  and  lie  at  right  angles  to  the  pier,  one  on  each 
side,  starting  from  the  ])icrlica(l.  The  small  cost  of 
operation  of  this  plant  is  shown  hy  the  fact  that  in  2;5 
lir.  operation  during  the  height  of  a  heavy  winter  storm 
the  cost  was  only  alraut  $60.  At  the  point  where  the 
pipes  were  laid  tlic  bottom  was  sandy  and  the  water  30 
ft.  deep. 

The  particular  installation  described  is  of  course  in- 
adequate to  protect  much  more  than  the  pierhead.  A 
more  elaborate  design  has  been  drawn  up  for  this  location. 
Fig.  2  is  an  idealized  view  of  conditions  that  should  ob- 
tain when  it  is  in  service.  An  extensive  system  of  pipe 
is  provided  and  is  so  controlled  from  the  pier  that  the 
air  can  bo  blown  into  any  particular  section,  depending 
upon  the  direction  of  the  storm. 

The  several  plants  installed  up  to  date  cost  from  $10 
to  $20  per  ft.  protected.  Navigation  is  not  impeded,  as 
the  pipes  lie  on  the  bottom.  It  has  been  doterminod 
that  with  i/4-in.  perforations  the  pipes  do  not  fill  with 
sand.  The  sand  accumulates  above  them  when  not  in  use ; 
but  when  the  air  is  turned  on,  the  sand  is  blown  away. 
In  protecting  bathing  beaches  the  invisibility  of  the 
system  has  another  advantage.  The  distributing  pipes 
usually  are  4  in.  in  diameter.  The  %^-in.  holes  are  spaced 
6  in.  apart.  From  3  to  10  cu.ft.  of  free  air  is  required 
per  lineal  foot  of  beach  protected. 

At  Brighton  Beach,  L.  I.,  one  of  these  systems  was 
put  in  about  six  years  ago  partly  for  experimental  pur- 
poses and  partly  to  protect  the  bathing  beach.  The  air 
compressor  was  operated  by  an  induction  motor  using 
central-station  current.  The  surf  at  this  point  is  not  very 
heavy,  and  after  two  years  the  plant  was  taken  out.  rijjes 
were  laid  at  a  depth  of  17  ft.,  to  protect  600  ft.  of  beach. 
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FIG.   4.    EXI.STING   AIR-BREAKWATER   EQUIPMENT 
AT  EL  SEGUNDO 

On  the  Pacific  Coast  hundreds  of  miles  separate  the 
few  safe  harbors  from  one  another.  There  are  a  number 
of  piers  at  various  locations,  but  the  landing  of  vessels 
is  a  precarious  operation  and  one  that  is  not  infrequently 
interrupted.  If  the  Brasher  system  furnishes  at  rea- 
sonable cost  safe  harbors  in  time  of  storm,  its  com- 
mercial success  is  certain.  Mr.  Brasher  sums  up  the 
advantages  of  his  system  as  follows:  "Thus  ])rotected, 
dredges  can  be  kept  working  in  exposed  places  during 
rough  weather.  The  erection  of  seawalls,  ])iers,  light- 
houses, etc.,  may  be  continued  steadily.  I'artly  completed 
structures  may  be  protected  until  finished.  Lightships 
can  ride  out  the  roughest  gale  in  an  artificial  lagoon 
of  calm  sea.  Stranded  vessels  can  be  jjrotected  from  the 
pounding  of  the  waves  until  fioatod." 


FIG.   3.     SHOWING   TIIK  EFFECT  OF  THE  BHASHEK   SYSTEM  OP  THE  PIER  AT  GLOUCESTER   (MASS.)   QUARRY 
A — Air  off.     B — Air  just  turned  on.     C — After  few  minutes  of  operation.     D — Air  just  turned  oft 
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>)   \nl'SlS     Midiil  $1  .'lOO.OdO  lo  he  niHinlr,/  1,11  nuiM iiK  I inii,    while   dtlier    im|in)\cmeiits    will    lirin^'    tlie 

siiiiirslii'ils    this    srasoH.    incluiliii;/    holh     niiinrlc  total  cost  of  the  season's  ojierations  to  ahoul  $-<i,()()(),()()0. 

ami     liinlirr    roiislntrlion.     Mosllij     lUiublv-lmtk  The  work  iixlndes  the  followiii;:  items : 

work.     Also    liiiinrls    ami    ronrrrtr    (/iillrrirs    for  On    the  east    slci|.e.    S.OOO    lin.ll.   ,,(   new   tiinher  snow- 

rhttiuirs  to  iiii/irorr  laniluni.  Aw^U    i)etw<'eii     l.ea\en\vorl  li    ami     ihe    Cascade    liinnei. 

.^inOO.OOO.      On    the   west    slope.   .'MOO    II.   of  comhination 

"ii  Ihe  line  of  ihr  (ileal  Norlheiii  \\\ .  rro»inn  |he  ((inerele  ami  limher  snowsheds  (.'!,()()()  11.  of  which  re- 
Cascade  .Mountains,  in  \\a>hin-lon.  c\ten-i\e  improve-  places  old  limher  sheds),  $.')()(),000 ;  (J, 100  ii.  of  new 
nionts  have  heen  made  to  reduce  tlic  serious  trouhies  tiniher  sheds  (100  II.  icplacinj,'-  old  siieds),  .$150,000; 
caused  l)y  snow.  Tlu'se  trouhies  include  the  hlockin^x  of  chanf,'es  of  line  at  hridj^es  Nos.  ."JiiS  and  '10:^3,  inchuling 
the  line  hy  heavy  snowfalls,  and  hoth  hiockiu:-  and  dam-  150  ft.  (d'  douhle-track  concrete  arch  {gallery  and  2,650 
age    hy    heavy    suowslides.     With    increased    irallii',    very  J't.  <if  tunnel,  .$.')5(),000.     Total  cost,  $;;i,000,()00. 
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FIG.  1.  SNOWSHEDS  OF  COMBINATION  CONCRETF  AND  TIMBER  CONSTRUCTION,  GREAT  NORTHERN  RY. 


large  expenditures  have  heen  warranted  to  protect  the 
line  and  prevent  interruption  to  train  service. 

The  main  part  of  the  work  consists  of  snowshed  con- 
struction, with  changes  of  line  at  some  places,  and  tun- 
nels to  avoid  exposed  sidehill  points  and  enable  the  line 
to  be  thrown  farther  back  into  the  hill.  In  view  of 
the  heavy  traffic  all  work  on  permanent  location  or  relo- 
cation is  built  for  double  track,  single-track  work  being 
done  only  where  there  is  prospect  of  relocation.  The 
snowsheds  are  of  special  interest  in  that  for  a  considerable 
portion  of  the  work  the  usual  all-timber  construction 
is  replaced  by  a  design  having  a  concrete  back  wall  and 
timber  posts  supporting  the  roof  timbers.  Tliis  is  de- 
scribed below. 

Where  the  railway  loops  down  the  western  slope  of 
the  mountain  for  ten  miles  between  Tye  (at  the  end  of 
the  Cascade  tufmel)  and  Scenic,  about  58%  of  the 
distance  is  now  protected  against  snow  troubles.  With 
the  work  to  be  done  this  season,  about  76%  will  be  thus 


The  designs  for  the  snowslieds  are  shown  in  Figs.  1 
and  2.  They  are  practically  identical  with  those  for  the 
previous  work  on  this  division,  described  in  Engineering 
News  of  June  4,  191-i,  except  that  in  the  combination 
snowsheds  the  gravity  type  of  concrete  wall  will  be  used 
most  extensively,  instead  of  the  reinforced-concrete  type. 
The  reason  for  this  is  the  difficulty  of  getting  aggregate 
of  good  quality  for  the  concrete,  -  which  makes  it  ques- 
tionable economy  to  use  the  reinforced  section  where  a 
small  amount  of  poor  material  might  result  in  unsatis- 
factory results  or  perhaps  failure  to  withstand  a  slide. 

A  point  of  difference  from  the  earlier  design  is  in  the 
method  of  fastening  the  roof  timbers  to  the  concrete  wall. 
The  roof  consists  of  16xl6-in.  transverse  timbers  laid 
close  together.  In  the  earlier  construction  the  ends  ot 
these  timbers  rested  on  and  were  drift-Imlted  to  a  16x16- 
iii.  beveled  timber  set  in  a  recess  in  the  top  of  the  wall. 
No  trouble  has  developed  with  this  form  of  fastening, 
but  it  has  been  thought  best  to  strengthen  this  point 
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In  the  new  design,  slunvn  in  detail  in  Fi^^  1,  the  roof 
timbers  rest  directly  on  tlu'  wall  and  are  notched  to  (it 
over  the  projecting  leg  of  a  continuous  4xr)-in.  T-bar 
embedded  in  the  concrete.  The  ends  of  the  timbers  are 
housed  beneath  a  projecting  ledge  on  the  wall,  with  4-in. 
wood  blocks  wedged  between  the  timber  and  the  ledge. 

The  roof  timbers  are  .securely  anchored  to  the  Avail  by 
liorizontal  IVa-if-  bolts  which  pass  through  2-in.  sleeves 
and  have  their  heads  held  in  a  6-in.  channel  on  the  Ijack 
of  the  wall.  Upon  the  roof  timbers  is  spiked  a  line 
of  steel  plates  /jyxlS  in.,  in  lengths  of  11  ft.  11  in., 
secured  by  drift  bolts.  Upon  these  plates  are  riveted 
socket  ('astings  for  the  anchor  bolts,  the  nuts  being 
screwed  up  against  the  castings.  These  anchor  bolts  are 
spaced  4  ft.  c.  to  c. 

The  concrete  wall  will  !je  built  in  sections  not  more 
than  48  ft.  long,  with  no  bond  between  adjacent  sec- 
tions. The  shed  as  shown  is  designed  for  a  load  of 
1,500  lb.  per  sq.ft.  For  a  load  of  1,000  lb.,  the  roof 
timbers  are  12x1 2-in.,  the  outer  and  inner  posts  are  12x 
16-in.  and  l()x20-in.  respectively,  and  all  posts  spaced 
10  ft.  c.  to  c. 

The  construction  of  the  timber  snowsheds  is  shoAvn 
dearly  in  Fig.  2  and  needs  little  description.  The  bents 
are  of  12xl2-in.  timbers,  with  plank  braces;  they  are 
spaced  4  ft.  c.  to  c.  where  heavy  slides  are  to  be  expected 
and  8  ft.  c.  to  c.  for  lighter  slides.  Where  the  ground 
is  flat  on  the  outer  side  of  the  shed,  the  crib  support 
for  the  outer  posts  is  omitted  and  the  roof  is  extended 
over  an  additional  panel,  as  shown  by  the  dotted  lines. 

In  rough  and  steep  ground,  cribbing  is  used  to  support 
the  intermediate  posts  on  the  uphill  side.  In  flat  earth 
slopes,  however,  these  posts  rest  on  caps  and  continuous 
?ills,  like  the  main  po.sts  of  the  bent. 

Tunnels  and  Galleries 

The  improvement  of  the  line  through  the  Cascade 
^Mountains  this  season  will  include  changes  of  line  at 
two  points.  Each  of  these  will  eliminate  a  bridge  and 
some  curvature.  At  one  of  these  changes  there  will  be 
two  tunnels,  2,050  and  900  ft.  long,  with  250  ft.  of 
concrete  arch  gallery.  The  other  will  have  a  GOO-ft. 
tunnel  and  200  ft.  of  arch  gallery. 

These  galleries  form  a  specially  interesting  feature  of 
the  work,  being  practically  double-track  tunnels  built  in 
upeneut  in  sidehill  ground  and  forming  protected  ap- 
|)roaches  to  the  rock  tunnels.  The  approximate  maximum 
section  of  gallery  is  shown  in  Fig.  .3.  The  interior 
section   is  similar  to   that  of   the  tunnel,   noted  below. 


B.6  cu.yc/.  (yf  Concre^ per  /in.  fi: 
■n' ci  above  Subgrrac^ 

''  i- Lagging      BvllrKVi-:.  ,■„-      ^---w  5^ 


^^   Section    ©"F 
^  Double-Track 

Concrete     Arch 


FIG.    3.     CONCRETE    GALLERIES    AND    DOUBLE-TRACK 
ROCK  TUNNELS,  GREAT   NORTHERN   RY. 

The  roof  is  reinforced  with  .steel  bars,  and  the  side  walls 
are  carried  down  to  broad  footings. 

To  protect  the  gallery  from  slides,  it  is  covered  with 
backfilling,  fini.shed  to  a  slope  of  1  on  5  extending  from 
the  natural  surface  of  the  hillside.  The  fill  is  3  ft.  deep 
over  the  arch,  and  its  toe  is  held  by  a  12-in.  reinforced- 
concrete  retaining  wall,  with  buttresses  10  ft.  apart. 
AVeep  holes  in  this  wall  provide  for  drainage  of  the  fill. 

The  double-track  tunnel  in  rock,  Fig.  3,  is  of  wide  sec- 
tion, the  clear  width  between  walls  being  31  ft.,  with 
tracks  spaced  14  ft.  c.  to  c.  The  roof  is  semicircular, 
giving  a  clearance  of  25  ft.  3  in.  above  the  rail  level 
at  the  center  line  and  22  ft.  above  the  outer  rail  of  each 
track.  The  tunnel  is  timbered,  witli  i)osts  and  roof  seg- 
ments 12x12  in.,  and  4x6-in.  lagging  over  the  roof.  The 
bents  are  spaced  4  ft.  c.  to  c.  The  concrete  lining  is 
18  in.  thick  in  the  walls  and  30  in.  in  the  arch,  these 
being  the  clear  dimensions  inside  of  the  timbering.  The 
walls  are  shaped  to  form  concrete  gutters  or  drains  along 
the  footings. 

The  top  of  the  rail  is  2  ft.  above  the  subgrade.  This 
tunnel  section  requires  for  each  foot  of  length  a  neat 
excavation  of  361/2  cu.yd.,  and  7.13  cu.yd.  of  concrete  for 
the  lining.  The  single-track  tunnel  section  in  rock  is 
17  ft.  wide  and  24  ft.  high,  with  a  semicircular  arch. 
Its  area  is  377  sq.ft.,  requiring  14  cu.yd.  of  excavation 
jier  lineal  foot. 
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Coiitnu'ts  Imvc  lu'cii  luvanliil  to  (IraiU  Sniilli  A'  d'.. 
of  Spokimc.  Wii.-li.,  \V.  .).  liny  \-  ('.)..  (.r  St.  I'aiil. 
Minn.,  anil  llfnr.v  MclMu'i'  A  Co.,  (.1"  Sfuttlr,  Wiisli. 
Till'  wuik  i.-;  vindcr  llio  direction  of  A.  II.  lIoj;t'- 
lanii.  I'liii'f  lOiifrint'iT.  (iroat  Nortlicrn  !{v.,  St.  I'anI, 
Minn.,  anil  ().  S.  liowfii,  l*rinrii)al  Assistant  I'lnf^'im-cr, 
Seattle,  Wash. 
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Buildinff  a  Sew  Type  of  Dam  im 

tlue  Colorado  River 

In  taking  water  Troin  the  Colorado  Iviver  for  the  irri- 
•jation  of  the  Imperial  X'alley,  a  jirohlem  of  mucii  dilli- 
eulty  has  heon  the  inaintenanee  of  tlie  .s\ii>ply  to  tlic 
intake  durinfr  tlie  low-water  season.  A  ]mi)er  is  to  he 
read  hefore  tlio  American  Society  of  Civil  Kn-rinoers  on 
Sept.  2(i  (puhlished  in  the  "Proceedinirs"  for  May),  on 
the  "Control  of  the  Colorado  Kiver  and  the  I'rotection 
of  the  Imperial  Valley."  The  author  of  the  ])ap('r.  .1. 
C.  Allison,  of  Calexico,  Calif.,  is  Cliief  Engineer  of  tliu 
California  Development  Co.  Mr.  Allison  de.scrihes  how 
in  the  low-water  jx-riod  of  1910  it  hccame  necessary  to 
build  a  temporary  rock  weir  across  the  Colorado  Kiver 
to  raise  tlie  level  high  enough  to  maintain  th<'  flow  in 
the  intake.  Tiiis  weir  cost  $32,350  and  raised  the  water 
a  niaxinnim  of  3.1  ft.  It  was  maintained  during  tlio 
season  of  low  water  with  great  difficulty  and  expense. 
In  March,  1911,  the  trestle  of  the  dam  was  removed,  and 
the  War  Department  forbade  the  dumping  of  further  ma- 
terial in  the  river  channel. 

In  1915  a  new  tyi)e  of  hydraulic  till  diversion  dam  was 
built  across  the  channel  of  the  Colorado.  ^Ir.  Allison 
describes  the  experience  which  led  to  the  building  of 
this  dam  and  the  methods  adopted  in  its  construction  as 
follows : 

Sole  dependence  for  a  sufficient  water  supply  for  Imperial 
Valley  after  1910  was  placed  on  the  hydraulic  dredge  "Im- 
perial," operating  below  the  headgates,  and  on  the  diedge  "El 
Centre,"  operating  above  the  headgate  in  the  intake  canal 
and  in  the  Colorado  River  channel,  controlling  sand  bar  ob- 
structions,   etc. 

The  actual  computed  yardage  of  solid  material  moved  by 
the  dredge  "Imperial"  from  the  canal  below  the  headgate  in 
one  season's  operations  is  equal  to  just  one-tenth  of  1%  of 
the  solid  matter  discharged  through  Hanlon  headgate  in  tlie 
same  interval,  but  it  is  also  a  fact  that  it  was  just  this  one- 
tenth  of  19;  of  solid  matter  which  had  heretofore  blocked  the 
canal  delivery  below  the  headgate  before  the  dredge  was  put 
in  operation. 

The  major  part  of  the  one-tenth  of  1%  of  solid  matter  re- 
moved by  the  "Imperial"  was  shingle,  ranging  from  1-in.  rock 
to  %-i"-  gravel,  and  sand  ranging  from  gravel  down  to  mi- 
terials  which  are  retained  on  a  No.  10  mesh  screen.  It  was 
the  discovery  of  this  fact  that  led  to  the  successful  operation 
of  the  Hanlon  Heading,  from  the  time  of  the  entire  removal 
of  the  rock  weir  in  1911  up  to  the  present.  This  grade  of  ma- 
terial has  been  removed  systematically  every  year  since 
the  dredge  has  been  in  operation,  thus  permitting  the  bed  of 
the  canal  below  the  headgate  to  be  maintained  at  an  eleva- 
tion which  gave  a  sufficiently  low  water  surface  in  the  canal 
at  all  times.  All  other  sands  and  silts  not  removed  by  the 
"Imperial"  are  carried  down  the  canal  in  suspension. 

The  fact  that  there  was  deposited  below  the  headgate, 
at  times  when  the  velocities  in  the  intake  exceeded  6  ft.  per 
sec.  material  of  a  kind  which  could  not  be  carried  down  the 
canal  by  the  velocities  below  the  headgate.  which  are  never 
greater  than  4  ft.  per  sec,  led  to  the  discovery  of  a  means  by 
which  a  hydraulic-fill  dam  could  be  placed  across  the  Colorado 
River  at  a  point  directly  below  the  intake,  to  serve  as  a 
means  of  diverting  sufficient  water  into  the  Imperial  Canal, 
should  the  necessity  ever  again  arise.  This  time  did  arrive 
during  the  summer  of  1915.  because  of  the  combination  of  an 
exceptionally  low  Colorado  River  during  August  and  Sep- 
tember, and  an  exceptionally  great  demand  for  water  in  Im- 
perial Valley,  due  to  the  large  increase  in  irrigated  acreage 
over   the   previous   years. 


A  Htiidy  of  tliK  i-rciHH-Hfcllon  of  the  cliaiim-l  of  llii'  Culorado 
111  Iliinliin  lli-iiilinK.  and  tho  kukIhk  Hlatlon  of  tin'  United 
Stutc-H  Itccluiniitlon  Si'rvlcf  lit  Yuma,  HhowH  IIimI  llic 
('ohirado — llUu  iillier  rIvoiH  forming  ileltim — HcourH  and  rollllH 
llH  channi-l  ImmI  with  tho  Incri-iiHo  iiml  <Icct«uhc  of  i|UuntltleH 
of  water,  iind  that  ii  dIriTl  relation  oxIhIh  lii-lwi'cn  the 
characlcr  of  tho  iiiatiMlalH  foriiiliiK  thi'  bed  and  the  vclocltlcH 
of  the  water.  For  I'XainpIi':  'I'hi'  river  bed  1h  Hcouieil  to  un 
elevation  of  sr>  at  Viiina,  All/.,,  by  ji  dlnchaiKe  of  Hll.Kill)  hcc- 
ft.,  whcrraH  It  Ih  rellllcd  l(j  an  elevation  of  about  110  by  a 
dlHchaiKe  of  S.IOO  Mcc.-ft.  The  only  rciiHon  that  the  bed  does 
nut  Hcour  deeper  than  an  elevation  of  h:,,  with  a  tllHcharKe  of 
lll)..SOO  K.-T.-ft.,  Ih  th;it  at  that  depth  the  materlalH  conHtltut- 
InK  the  bottom  are  ho  heavy  that  the  vcIocltlCH,  reglHtered  aH 
11. S  ft.  per  HOC.  for  IIiIh  dlHchaigc,  will  not  move  thr'tn.  It  fol- 
low.s  that.  In  lelUlIng  the  bed,  the  iiiaterialH  are  graded  aw  to 
weluhl,    and    ili'poHlti-d    In    direct    relation    to    thi'    velocities. 

Though  this  Ih  by  no  rlK^ann  a  new  diHcovery,  the  cxi)erl- 
ence  with  the  dredge  "Imperial"  below  the  headgate  Herved  to 
bring  out  more  HtrlUlngly  the  real  relations  between  the 
weights  of  materials  and  the  velocltleH.  and  showed  n.  way  to 
make  a  practical  use  of  this  knowledge. 

The  scour  line  of  the  bed  of  the  Colorado  at  Hanlon  Head- 
ing (the  Intake  of  the  canal)  is  at  an  elevation  of  about  84. 
The  ladder  of  the  lO-ln.  Huctlon  dredge  "Kl  Centro,"  oijerating 
in  the  river  and  above  the  concrete  heading,  was  designed 
so  as  to  make  it  possible  to  pump  from  an  elevation  of  80 
when  the  surface  of  the  river  was  110.  The  materials  In  this 
area  below  the  scour  line  had  withstood  the  scouring  effects 
of  velocities  as  h-gh  as  7  and  8  ft.  per  sec.  Those  materials, 
when  brought  to  the  surface  and  deposited  in  the  water 
where  the  velocity  had  decreased  to  2  and  3  ft.  per  sec,  due  to 
falling  discharge,  were  certain  to  stand  in  the  position  placed 
by  the  discharge  of  the  dredge,  making  it  possible  to  con- 
.struct  a  hydraulic-fill  dam  under  the  water  of  a  running 
stream  varying  in  depth  from  2  to  15  ft. 

HYDRAULIC-PILL  DIVERSION  DAM 
On  Aug.  1?,  the  "El  Centro"  commenced  the  construction  of 
such  a  dam  below  the  intake,  and  in  14  days  had  raised  the  fill 
to  an  elevation  of  12  in.  above  the  water  surface  three-fourths 
the  distance  across  the  river.  This  fill  reached  from  the  Ari- 
zona bank  of  the  river  to  within  250  ft.  of  the  California  shore, 
or  a  total  length  of  fill  of  650  ft.  Due  to  the  contraction  of 
the  channel  during  this  period,  a  head  of  somewhat  more  than 
1  ft.  was  developed,  which  resulted  in  a  corresponding  In- 
crease in  velocity  through  the  remaining  opening.  The 
velocities  resulting  from  this  head  became  as  great  as  those 
developed  during  flood  discharge  of  the  river,  and  conse- 
quently material  pumped  from  below  the  scour  line  could  no 
longer  be  deposited  in  the  dam  with  any  degree  of  economy, 
without  adopting  some  method  of  decreasing  the  velocities. 
In  closing  the  last  250  ft.,  therefore,  a  great  quantity  of  brush 
and  sacks  filled  with  gravel  was  used. 

The  closure  of  the  final  75  ft.  of  the  channel  represented 
the  most  difficult  operation  in  the  construction  of  the  dam, 
and  the  means  devised  for  making  this  closure  again  demon- 
strated the  advantage  of  close  observation  of  the  action  of  a 
river  when  left  to  itself,  and  the  application  of  the  results 
of  this  study  in  a  practical  way. 

From  Aug.  12  to  Sept.  12  was  the  period  of  principal  con- 
struction. The  time  subsequent  to  Sept.  12  was  spent  princi- 
pally in  making  the  final  closure  and  in  maintaining  the 
structure.  On  Aug.  12  the  river  was  discharging  8,800  sec.-ft. 
Of  this  discharge.  2,529  sec.-ft.  were  flowing  into  the  Im- 
perial Canal,  all  the  gates  in  the  heading  being  fully  opened. 
The  requirement  for  irrigation  in  Imperial  Valley  was  5,000 
sec.-ft.  By  Sept.  12,  the  river  discharge  had  dropped  to  4,000 
sec.-ft.  During  this  period  of  30  days  there  was  used  in  the 
construction  of  the  dam: 

40.000    cu.yd.    of    sand    and    gravel    fill,    at    2.7c.    per 

vd $1,080.00 

21,300  burlap  and  canvas  sacks,  at  3  to  6V2C.  each.  .  .  1.140.00 

450  cords  of  willow  brush  and  poles,  at  73c.  per  cord  328.50 

800    lb.    of   wire    32.ii0 

Cables  and  clamps   100.00 

Labor,  filling  and  placing  sacks,  carrying  and  plac- 
ing brush,   poles,   etc 2,000.00 

$4,680.50 
Plus  10%  for  superintendence  and  tools,  etc 468.05 

Total     $5,148.55 

Since  Sept.  12  there  has  been  an  additional  expense  of 
$2,000  for  raising  and  strengthening  the  dam  by  dredging,  and 
for  labor  in  closing  and  opening  the  dam.  and  general  main- 
tenance of  the  structure,  making  the  total  final  cost  $7,148.55. 

The  following  methods  were  used  in  constructing  the 
major  part  of  the  dam:  Pumping  was  commenced  on  the 
Arizona  side,  the  dredge  pontoon  being  some  distance  above 
the  site  of  the  dam.  and  the  discharge  being  carried  astern 
through  a  10-in.   pipe  floated  on  pontoons  to  the  fill.     Owing 
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to  the  admixture  of  lighter  grades  of  material  encountered  in 
burying  the  suction  pipe  to  the  scour  line  depth,  and  to  the 
subsequent  caving  in  on  the  suction  of  the  surface  materials 
when  the  depth  was  once  reached,  the  base  of  the  dam,  in  a 
great  many  places,  became  as  wide  as  150  ft.  The  heaviest 
materials  pumped — in  some  instances  stones  and  cemented 
adobe  chunks  6  in.  in  diameter — remained  exactly  where 
placed,  but  the  lighter  sands  and  gravel  were  carried  by  the 
current  some  distance  down  stream  before  they  lodged  in 
permanent  position.  When  a  point  near  the  water  surface 
was  reached  with  the  fill,  the  conservation  of  the  material 
was  made  possible  by  constructing  brush  fences  to  help  re- 
tain the  material  at  the  slope  required.  By  this  process  the 
structure  was  carried  across  the  strearh  to  the  point  of  final 
closure.  Three  re-runs  across  were  made  later  with  the 
dredge,  bringing  the  crown  to  an  elevation  of  114,  which  is 
about  5  ft.  above  the  water  surface  of  the  river  when  5,000 
sec.-ft.  are  passing  into  the  canal. 

On-  Sept.  10,  2,300  sec.-ft.  were  passing  through  the  open- 
ing in  the  dam,  and  3,300  sec.-ft.  had  been  diverted  into  the 
Imperial  Canal.  The  head  on  the  dam  was  2  ft.,  and  the  re- 
sulting velocity  through  the  remaining  opening  was  8  ft.  per 
sec.  The  bottom  of  the  opening  had  been  paved  with  about 
10,000  sacks,  filled  with  gravel  pumped  by  the  dredge,  and 
stoutly  tied,  decreasing  the  depth  to  about  5  ft.,  and  thereby 
preventing  scour.  Great  quantities  of  sacks  were  used  in  pro- 
tecting the  Arizona  end  of  the  opening,  the  California  shore, 
as  before  stated,  being  protected  by  its  rock  facing.  Ad- 
ditional sacks  were  used  in  forming  the  ovcrpour  riffles  as 
fast  as  the  head  developed.  A  great  number  of  the  sacks  were 
of  no  avail,  either  because  of  their  lodgment  in  the  wrong 
place,  or  because  of  breaking  and  washing  out;  and,  through- 
out the  whole  process,  constant  replacements  were  required 
because  of  the  boring  effects  at  the  toe  of  tne  sack  rinies, 
causing  the  embedding  of  the  sacks. 

In  paving  the  bottom,  the  point  above  the  opening  at 
which  the  sacks  should  be  dropped  in  order  that  they  might 
lodge  on  the  bottom  in  the  proper  place,  was  determined  by 
constantly  experimenting  with  sacks  thrown  overboard  at- 
tached to  wires,  thus  making  it  possible  to  locate  the  sack 
when  it  had  finally  settled  by  following  the  line  of  the  wire. 
Only  those  filled  with  the  coarsest  shingle  and  gravel  and  of 
greatest  weight  would  remain  in  position  and  withstand  the 
velocity  for  any  length  of  time. 

In  the  final  closure,  when  the  bottom  had  been  protected 
carefully,  cables  were  stretched  across,  securely  anchored  to 
deadmen  on  the  California  side  and  in  the  body  of  the  dam  on 
the  Arizona  side.  The  fiist  cables  used  were  of  % -in.  plow 
steel,  but  proved  to  be  too  light  when  maximum  strains  were 
put  on  them.  After  one  failure  in  making  the  closure,  due  to 
breaking  the  cable,  a  double  strand  of  H4-in.  cable  was  used 
for   the   lower   run. 

Willow  poles  were  cut  from  the  Arizona  and  California 
shores  near-by,  where  the  supply  is  abundant.  The  poles  were 
30  ft.  long,  the  diameter  of  the  large  end  being  10  in.,  and  the 
small  end  tapering  to  5  or  6  in.  By  the  skillful  use  of  barges 
and  lines  working  above  the  openings,  these  poles  were  man- 
euvered with  the  current  in  such  a  manner  as  to  cause  their 
large  ends  to  lodge  against  the  cable  stretched  across  the 
opening  above  the  water  surface,  while  the  small  ends  rested 
on  the  bottom  at  an  angle  of  30°,  much  as  a  drifting  snag  w^ill 
lodge  in  a  swiftly  running  stream  when  the  heavy  end  is 
dragging  the  bottom  and  the  upper  end  encounters  a  sur- 
face obstruction  of  trees  or  other  large  drift.  These  poles 
were  placed  against  the  cable,  in  this  manner,  with  enough 
space  (sometimes  4  or  6  in.  between  them)  to  give  sufficient 
strength  to  the  structure  and  yet  not  decrease  the  area  in  the 
opening  so  greatly  as  to  produce  much  additional  bead.  Wh';n 
all  the  poles  were  in  place,  large  bundles  of  willow  brush 
were  made  up,  weighted  heavily  with  sacks,  and  rolled  into 
the  water  from  the  barges,  anchored  some  distance  above  the 
opening,  in  such  manner  as  to  cause  them  to  strike  the  bottom 
of  the  channel  and  roll  against  the  lower  ends  of  the  poles. 
As  additional  bundles  w^ere  thrown  in,  the  piessure  against 
the  poles  increased,  forcing  them  to  bend,  until  in  some  in- 
stances, before  final  relief  to  the  stiain  was  obtained,  the 
upper  parts  of  the  poles  were  standing  vertically,  and  the 
lower  sections  were  bowed  to  the  extreme.  Green  poles  were 
always  chosen   because  of  their   flexibility. 

The  placing  of  the  bundles  of  brush  was  carried  on  in 
sections  only,  and  only  in  sufficient  quantity  to  decrease  the 
velocity  through  the  section  to  a  point  w'here  material  de- 
posited by  the  dredge  could  be  retained  in  place.  In  this 
manner  the  strain  against  the  poles  in  any  section  of  the 
opening  was  of  short  duration,  as  the  dredge  would  give  re- 
lief in  a  few  hours  by  extending  the  dam  above.  Of  course, 
a  great  many  sections  failed  during  the  work,  because  of 
poles  breaking,  but  means  were  at  hand  for  speedy  replace- 
ment when  such  accidents  occurred.  Because  the  impounded 
area  above  the  dam  was  so  great  as  to  require  several  hours 


to  increase  its  elevation  when  flow  through  the  opening  was 
reduced,  the  extra  heads  created  by  stoppage  with  the  brush 
were  not  felt  on  the  poles  to  any  great  extent  before  the 
dredge    had   given   lelief. 

After  numerous  local  failures,  due  to  small  freshet  rises 
in  the  liver,  and  the  breaking  of  cables  and  poles,  the  opening 
was  entirely  closed  on  Sept.  20,  the  head  then  being  C,4  ft. 
and  the  discharge  of  the  river,  measured  at  Hanlon  Heading, 
2,958  sec.-ft.  Between  Sept.  20  and  27  the  river  discharge 
fluctuated  between  3,000  and  4,000  sec.-ft.,  all  of  it  being  re- 
quired for"  irrigation  in  Imperial  Valley.  On  Sept.  27,  be- 
cause of  advance  notice  from  Needles  of  a  rise  in  the  river,  the 
dam  was  cut  at  a  place  provided,  and  all  water,  with  the  ex- 
ception of  4,000  sec.-ft.,  was  passed  through  into  the  channel 
of  the  Colorado  River  below. 

The  waters  thus  let  through  the  dam  were  forced  into  the 
California  bank  below  by  local  obstructions,  so  that  on  Oct. 
2  the  opening  in  the  dam  was  again  closed,  and  all  the  water 
was  diverted  into  the  Imperial  Canal.  The  discharge  of  the 
Colorado  River  on  Oct.  2,  as  measured  at  Hanlon  Heading, 
was  4,406  sec.-ft.  The  second  closing  head  was  8.2  ft.  (The 
closing  head  of  the  Hind  rock-filled  dam,  on  Nov.  4,  1906. 
was   15.8   ft.,   with   a   river  discharge   of  9,275   sec.-ft.) 

The  36  hour,  following  the  second  closure  were  spent  In 
clearing  obstructions  in  the  channel  immediately  below  the 
dam,  and  in  providing  a  new  waterway  to  train  the  flow 
away  from  the  California  shore.  On  the  evening  of  Oct.  3, 
the  dam  was  again  cut  at  the  place  provided,  because  of  a 
rise  in  the  river  in  excess  of  the  water  requirements  in  Im- 
perial Valley.  During  the  period  from  Oct.  3  to  the  pres- 
ent writing,  the  opening  in  the  dam,  100  ft.  in  width,  has 
been  left,  and  through  it  the  discharge  has  been  as  great  as 
8,000  sec.-ft.  In  constructing  the  dam,  provision  was  made 
for  accommodating  the  freshet  discharges  of  the  river,  which 
commonly  occur  during  October  and  November.  These  sec- 
tions will  be  sacrificed  only  as  required,  because  of  the  fact 
that  during  December  and  January  the  discharge  of  the 
river  commonly  reaches  the  minimum,  and  this  being  a  year 
of  exceptionally  low  water,  it  is  quite  likely  that  the  irriga- 
tion requirements  of  Imperial  ValUy  will  again  make  it  nec- 
essary to  close  the  dam  fully.  Entire  removal  probably  will 
be  advisable  in  March  or  April,  191(;,  and  by  that  time  it  will 
have  fulfilled  its  purpose  as  a  means  of  diverting  sufficient 
water  to  meet  the  irrigation  demands  of  the  Valley.  In  any 
event,  the  annual  flow  period  of  May  and  June,  1916,  will 
remove  the  structure  entirely.  If  the  conditions  which  de- 
velop before  this  time  should  require  it,  the  whole  structure 
could  be  speedily  removed  by  mining,  as  it  is  composed  en- 
tirely of  brush,  sacks  and  gravel,  with  the  exception  of  a 
few  willow  poles  driven  with  the  aid  of  a  jet  from  the  dredge. 
The  structure  contains  absolutely  nothing  of  a  permanent 
nature. 

The  experience  in  building  this  dam  has  developed  natu- 
rally a  great  many  improvements  which  would  be  adopted  in 
a  second  construction  of  similar  nature;  so  that  such  a  dam 
could  be  built  in  a  much  shorter  period  and  with  much  less 
expense.  For  instance,  by  constructing  an  aerial  tramway, 
anchored  to  towers  on  each  bank  of  the  river,  dredge  lines  can 
be  carried  across  the  stream  during  its  flood,  thus  enabling 
the  dredge  to  venture  into  the  river  during  much  higher 
water,  resulting  in  earlier  completion  of  the  work.  The 
ladder  of  the  dredge  "El  Centro"  is  to  be  lengthened  15  ft.. 
enabling  it  to  pump  material  at  a  greater  depth  below  the 
scour  line.  These  two  improvements  alone  will  permit  the 
commencement  of  the  dam  while  the  river  is  discharging 
56,000  sec.-ft.,  and  will  permit  the  complete  diversion  of  a 
river  carrying  15,000  sec.-ft.  if  necessary.  More  economical 
use  of  sacks  and  the  labor  attending  can  be  achieved  by  a 
more  general  use  of  cable  and  pole  manipulation  in  closing 
the  final  opening.  Fewer  accidents  in  the  final  closure  will  be 
assured  by  anticipating  the  material  requirements  in  time  to 
accumulate  sufficient  quantities  of  poles  and  brush.  By 
lengthening  the  pontoon  and  pipe  line  of  the  dredge,  thus  pro- 
viding an  increased  radius  of  operation,  a  large  supply  of  ma- 
terial suitable  for  construction  can  be  obtained. 


Utilizntion  of  .Mnteriiil  from  Old  Freight  Curs  is  being 
practiced  systematically  by  the  Baltimore  &  Ohio  R.R.,  and 
the  mechanical  department  estimates  a  salvage  of  $20  per 
car  in  this  way.  The  lumber  is  sawed  and  planed  to  remove 
defective  portions  and  to  give  suitable  sizes.  It  is  then 
distributed  for  use  in  repair  work  and  for  building  small 
structures,  freight  platforms,  etc.  Bolts,  nuts,  wheels,  rods 
and  other  metal  parts  are  sorted,  trimmed  and  stored.  The 
results  have  been  so  satisfactory  that  a  reclamation  plant 
has  been  established  at  Zanesville,  Ohio,  to  which  are  sent 
all  cars  that  are  to  be  scrapped  or  destroyed.  Reclamation 
work  of  a  lighter  character  is  carried  on  at  division  repair 
shops. 
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New  Yorlte'a   Military  Map  of 

ftlhe  Year  1778 

I'.v    1''i;a\k    r..  'rrcKiiit* 
As  nn  c'Xiuii|il('  nf  ihc  work  <>(  llic  niililaiv  t(i|iiiirrMi)hiT 

of  tlu'  clusillf,'  (lUllllcr  (if  tllr    Iml;1iI('1'I111i   ('rHllll\,   tllr   lli;l|) 

h('ro\vill\   iT])ni(luco(l   is  an  luliicviMiu'iil  lu   bu  |)ri)U(l  of. 

Till'   iiiap   itscir   is  understood   to   In- 

in    tlio    iiritish    JIusonni.     A    chnruc 

visitor  to  the  To,iK)gnii)hifnl  Jhiicaii, 

Jioroufjli  ol'  Quoons  (to  wlioin  due  ac- 

kiiowli'dfit'nuMit  is  Iumv  mndi"),  had  a 

|iiu>lo;jni|>liic    cdiiv    of    it    wliicli'    he 

kindly  nllowcd  Id  he  ])h(itoni'a|iliril  in 

tuiii.  It  is  undouhtt'dly  tlio  lirst  mili- 
tary  ina|)   to   Ih'   niado  of  New   York 

and  its  environs  and  ])ossil)lY  tlio  only 

one;  for  Knf/iiirrrini/  Xrirs.  no  longer 

ajio  than   A|>r.   -JO   last,  called   alt.'U- 

tion  ('ditorially  to  the  lack  of  siicli  a 

map,  citinu-  only  Charleston  as  a  cily 

with  a  military  ma|),  credit  for  which 

belongs  to  the  Confederacy. 

If  ordered  by  Clinton  as  conunand- 

er-in-ehief,  it  was  started  sometime 
.snhseqnent  to  I\Iay.  177S.  the  date  on 

which  he  sneceeded  Lord  Howe.  Pre- 
sumahly,  he  sought  to  forestall  being 
trap])ed   in   New   York  as   Gage   had 

been  in  Bi)ston  and  as  the  Americans 
wonld  have  been  in  New  York,  had 
it  not  been  for  Washington's  consum- 
mate skill  in  withdrawing  therefrom. 
While    for    military    purposes    the 
map  lias  long  ago  ontgro\\Ti  its  use- 
fulness,  as   an   example   of   the   sur- 
veyor's   art    antedating    present-day 
instruments    of    preci.sion    and    as    a 
source  of  historic  information  it  well 
deserves   careful   study.     The   accur- 
acy of  the  map  is  remarkable.     Shore  and  coast  lines, 
islands  and  hills,  roads  and  trails  are  truly  defined  and 
readily  identified  on  comparison  with  recent  maps.     The 
locality  names  that  stud  the  map  are  in  common   ust 
today  and  serve  to  distingufsn  different  sections  of  the 
city.     The  highw'ays  that  then  obtained  are  for  the  most 
part  the  arterial  thoroughfares  of  Greater  New  York. 
In  some  cases  they  have  been  widened  and  straightened 
to  meet  the  needs  of  highly  populated  communities ;  in 
other  cases  they  are  still  country  roads  with  the  same 
kinks  and  turns  that  Clinton's  surveyors  plotted. 

Applying  the  scale  of  the  map,  it  is  evident  that  some 
system  of  control  was  used,  distant  points  measuring  re- 
markably close,  nearer  points  only  slightly  less  so.  It 
may  be  that  a  number  of  fixtures  were  astronomically 
established  and  then  connected  up  by  traverses  run  with 
a  compass  and  some  kind  of  a  perambulator. 

To  the  student  of  American  history  the  map  is  a  key 
to  many  valuable  data.  Not  alone  does  it  show  the 
topography  and  road  system  as  it  existed  about  New 
York  in  1781,  but  it  shows  also  the  buildings  that  lined 
the  roads,  in  a  number  of  instances  giving  the  occu- 
pant's name,  as  in  the  case  of  the  Abthorpe  mansion, 

♦Topographical  Bureau,  Borough  of  Queens,  New  York  City. 
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ulicrc  \\'a-liMi:'|(Mi  wa>  when  Hie  liallle  of  ll.-irli'in 
slarli'il.  Tlial  tin'  .M  riile-i-l  of  tin-  peiKnl  ree.,M||i/,,.,|  (|„. 
iieeil  ,,{  a  tlinnm^^li  kiiuwled-e  (.r  I  he  top()gni|)liy  ol'  the 
Miiiiilry  as  a  l..i>i>  l'(.i-  military  prei)are<lncss,  this  map 
bciil'S  silent  wilness. 

'I'll  the  .student  of  logistics  the  map  is  a  line  plan  of 
the  battles  of  Jjong  Island  and  of  Harlem  Jleights,  which 


BRITISH    MAP    FOR   DEFENSE   OF   NEW    YORK   CITY,    1778 

General  Carrington  in  his  "Battles  of  the  American  Revo- 
lution" sought  to  compile  from  records  and  descriptions 
of  the  battles.  It  was  at  Gravesend  Bay,  Aug.  22,  1776, 
that  the  British  landed.  On  the  twenty-seventh  they 
moved  northward  along  the  .several  roads  leading  toward 
Brooklyn,  to  attack  the  Americans  who  guarded  the 
passes  of  the  roads  through  the  ridge  of  hills,  then 
heavily  wooded,  wliere  now  are  Prospect  Park  and  Green- 
wood Cemetery.  The  Americans  succeeded  fairly  well 
in  holding  their  own  until  Clinton  and  Cornwallis  reached 
their  rear  by  way  of  the  Jamaica  and  Bedford  road,  fool- 
ishly left  unguarded ;  then  all  was  confusion.  Washing- 
ton, two  days  later,  under  cover  of  storm  and  darkness, 
crossed  the  East  River  from  the  fort  on  Brooklyn  Heights 
(shown  on  the  map)  to  New  York.  The  British  fol- 
lowed later  from  near  Newtov^ai  Creek.  The  battle  of 
Harlem  Heights  (about  where  Columbia  College  is  now ) 
was  fought  on  Sept.  IG.  Washington  then  withdrew  all 
except  the  garrison  of  Fort  Washington,  at  the  north 
end  of  New  York  island,  to  White  Plains,  licked  the 
British  at  Chatterton  Hill,  then  crossed  to  New  Jersey. 
The  British  returned  to  New  York,  captured  Fort  Wash- 
ington and  continued  in  undisputed  possession  of  the 
titv  until  the  end  of  the  war. 


June  253,  1910 


EN(i  INKEI.'I.NM;      X  K  \VS 


117:3 


WSae©Il°ILosidl  55iEa(dl  Hniffipsic^  Clhairfts 


By  I).  J5.  Steinman* 

The  accompanying  three  diagrams,  constructed  on  the 
fame  phm  as  the  writer's  Chart  of  Equivalent  Uniforni 
Loads  {Engineering  News,  Apr.  22,  1!)1G),  have  been 
devised  as  additional  time-savers  in  railway-bridge  com- 
putations. The  first  of  the.'^e  is  a  diagram  giving  directly 
the  position  of  Cooper's  loading  to  produce  the  niaxinmm 
value  of  any  stress.  The  other  two  give  the  impact  coeffi- 
cients for  any  stress  by  the  American  Railway  Engineer- 
ing Association  formula  and  the  Lindenthal  formula 
respectively. 

All  of  tiiese  charts  are  based  on  the  same  principle, 
namely,  that  the  critical  wheel-position  for  any  stress 
depends  only  on  the  lengths,  /j  and  I.,,  of  the  two  seg- 
ments of  the  influence  triangle  for  that  stress.  Accord- 
ingly the  three  charts  consist  of  curves  plotted  with  l^  and 
l,  as  coordinates,  the  values  of  l^  and  L  for  different 
stresses,  api)lieai)le  to  all  the  charts,  being  defined  in  the 
sketches  on  the  first  chart. 

Chart  of  Critical  Wheel  Loads 

This  chart  gives  the  critical  wheel  for  any  stress,  i.e., 
the  number  of  the  wheel,  in  Cooper's  loading,  to  be  placed 
between  /^  and  L,  to  make  the  stress  a  maximum.  It  will 
be  found  useful  in  engineering  schools  in  checking  the 
results  obtained  by  the  application  of  the  various  analyti- 
cal and  graphical  criteria  for  load  positions.  It  is 
superior  to  all  such  criteria  inasmuch  as  these  may  l)e 
satisfied  by  a  number  of  different  wheels  and  there  is  no 
way,  except  exhaustive  trial,  to  determine  which  wheel 
gives  the  greatest  stress. 

The  principal  use  of  this  chart,  however,  is  to  serve  as 
a  basis  for  stress  and  impact  computations  and  for  the 
construction  of  other  charts  which  depend  upon  load 
]iositions.  Thus,  as  explained  below,  this  tTiart  was  use^l 
as  a  foundation  for  the  construction  of  the  other  two. 

It  should  be  noted  that  on  or  close  to  the  boundary  line 
between  any  two  wheel-areas  on  this  chart,  either  wheel 
may  be  selected,  since  the  difference  between  the  respective 
resulting  stresses  is  so  small  as  to  require  very  fine  com- 
putations to  disclose  it.  At  such  points,  therefore,  the 
wheel  giving  the  greater  impact  stress  should  be  chosen. 

This  chart  may  be  used  for  web  stresses,  as  well  as  for 
bending  moments,  chord  stresses,  floorbeam  reactions  and 
pier  reactions.  In  using  it  for  web  stresses,  however,  if 
wheel  12  or  13  should  be  indicated,  it  must  be  replaced 
by  3  or  4  respectively  to  avoid  loading  the  negative  por- 
tion of  the  influence  diagram.  The  corresponding  correc- 
tion in  Chart  2  is  made  by  disregarding  the  area  bounded 
by  double  lines. 

The  Impact  Charts 

The  object  of  the  impact  charts  is  to  save  the  time  of 
finding  the  length  of  loaded  train  for  maximum  stress 
and  of  substituting  this  length  in  the  respective  impact 
fornmlas.  Chart  2  is  constructed  for  the  American  Rail- 
way Engineering  Association  impact  fornnila,  which  is 
now  the  most  widely  used  impact  formula  in  this  country. 
Chart  3  is  constructed  for  G.  Lindenthal's  impact  for- 
nuda,  which  is  fully  explained   in   an  article,   "A   New 


'Special  Assistant  Engineer  with  CUistav  IJndenthal,  Con- 
sulting Engineer.   68  William  St.,  New   York  City. 


impact  Formula,"  in  Enginerriiig  News,  Aug.  1,  li)J2. 
The  Lindenthal  formula  ajjijcars  to  be  complicated;  but 
by  the  use  of  this  chart  its  application  becomes  very 
simple  and  expeditious. 

The  two  impact  diagrams  were  obtained,  using  the 
chart  of  wheel  loads  as  a  foundation,  by  drawing  hori- 
zontal lines  through  each  wheel-area  to  represent  the  suc- 
cessive impact  coefficients  and  then  replacing  the  result- 
ing stepped  graphs  by  continuous  curves.  This  substitu- 
tion of  smooth  curves  for  the  broken  lines,  in  addition  to 
simplifying  the  two  charts,  serves  to  provide  an  auto- 
matic correction  in  those  cases,  which  are  missed  in  the 
ordinary  application  of  the  formula,  where  the  governing 
wheel  for  maximum  live-load  stress  should  be  replaced 
by  another  to  produce  the  maximum  total  stress  with 
impact  included. 

Either  impact  diagram  may  be  drawn  superimposed 
upon  the  writer's  chart  of  equivalent  uniform  loads,*  so 
as  to  give  both  the  live-load  and  the  im])act  stress  at  a 
single  plotting  of  a  point.  If  it  were  not  for  the  usual 
preference  to  have  these  two  stresses  listed  se])arately, 
a  still  greater  saving  of  time  could  easily  be  effected  by 
combining  the  A.  11.  E.  A.  impact  and  the  equivalent 
load  diagrams  into  a  single  set  of  curves  giving  directly 
the  equivalent  uniform  load  for  total  live-load  stress  witli 
correction  for  impact  already  included. 

EXAMPLI'S  OF  ITSE  OK  THE  ChAKTS 

The  following  examples  are  selected  to  show  the  time- 
saving  value  an<l  other  advantages  of  the  three  charts.- 

Example  1 — Required  the  critical  wheel  loads  and 
impact  coefficients  for  all  the  members  of  a  double-track 
Pratt  truss  having  six  25-ft.  ])anels. 

Referring  to  the  three  charts,  the  following  figures  are 
obtained : 

Critical  Wlieel        Impact  Coefficients     (K) 

(Cimrt  1)  A.  R.  E.  A.  Lindenthal 

Members               Ig        1,  (Chart  2)  (Chart  3) 

L0L2,  LOUl 125     25          J  at  LI                   0  52  l.OG 

L2L3,  U1U2 100     50         1 4  at  L2                  0.53  1.70 

U2U3 75     75          12  at  L3                   0.52  168 

U1L2 100     20           3atL2                   0.57  194 

U2L3,  U2L2 75     15           3  at  L3                   0  03  2  00 

UlLl 25     25           4  at  LI                   0  77  2.00 

L2U3,  U3L3 50     10           3  at  L2                  0  70  2  00 

Example  2 — For  a  certain  member  in  a  double-track 
bridge,  l.^  =  40  and  l^  =  120.  Required  the  impact  by 
the  A.  R.  E.  A.  formula.  For  l^  =  40  and  l,  =  120, 
Chart  2  gives  the  impact  coefficient  K  =  0.51. 

Calculation  by  means  of  the  impact  formula  gives  a 
smaller  result,  K  =  0.496.  This  value  is  obtained  by 
placing  between  ?i  and  J2,  wheel  No.  6,  which  is  the  criti- 
cal wheel  for  maximum  live-load  stress. 

The  reason  for  the  above  difference  between  chart  and 
formula  is  disclosed  by  Chart  1  ;  this  shows  that  the  point 
(?j  =  40,  /,  =  130)  lies  near  the  boundary  between  the 
areas  for  wheel  5  and  wheel  6,  indicating  that  the  two 
wheels  produce  nearly  the  same  live-load  stress.  The 
impact  chart  automatically  takes  this  fact  into  account 
and  gives  the  impact  coefficient  which  corresponds  to 
wheel  5  (.ST  =  0.51)  since  this  will  yield  the  maximum 
total  stress.     Similar  results  are  obtained  with  Chart  3. 

Example  3 — Required  the  total  bending  moment  for 
EGO  loading  at  the  center  of  a  120-ft.  plate-girder  span, 
weighing  5,200  11).  per  lin.ft. 

'"Engineering  News."   Apr.   22.    1915. 

-Large-size  copies  of  any  of  the  above  charts,  printed  in 
black  lines  on  linen,  specially  prepared  for  ollice  use,  complete 
with  sketches  and  formulas,  will  be  sent  by  the  author  to  any 
address  upon  receipt  of  price,  $1. 
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Vi"  Shorter     Segment      of      Influence    Triongle,      Feet 
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ir(aFh-l)iz     '"-fT 
FIS.  4     Web   Stresses 


Fie.  5 

Floorbeam  Reactions 

Intermediate   Pier 

Reactions 


(These   sketches  apply  to  all  three    charts) 


DIRECTIONS    FOR 

USE   OF 

CHART      NO.    I 

This  chart  can  be  used  for  tend- 
ing moments,  chord  stresses,  xeb 
stresseSjfloorbeam  reactions  and 
intermediate  pier  reactions. 

This  chart  gives  the  number  of 
the  wheel  to  be  placed  between  the 
two  segments,  1/  and  1 2, to  produce 
the  maximum  stress 

The  shorter  segment  is  ahead 
followed  by  the  longer  one  except 
when  the  wheel  number  is  over- 
lined. 

For  I,  >  I4Z',  place  head  of  uni- 
form train  load  at  i42'  from 
head  of  span 


DIRECTIONS    FOR 

USE    OF 

CHART      NO.    Z 

Use  l,  and  l^  as  defined  in  the  a- 
bove  key  as  coordinates  and  inter- 
polate between  the  curves  to  find 
"K".  Take  the  value  of  "tC  from  the 
marginal  column  corresponding  to 
the  number  of  tracks  on  the  structure. 

I^ultiply  the  live  load  stress  by 
^K"to  obtain  the  impact  stress. 

For  points  on  the  double  lines, 
use  the  higher  of  the  two  values 
of'K" 


DIRECTIONS     FOR 

USE   OF 

CHART     NO.  3 

Us  e  1 1  and  l^as  defined  in  the  a- 
bove  key  as  coordinates  and  inter- 
polate between  the  curves  to  find 
"K".  Jake  the  value  of  "K" From  the 
marginal  column  corresponding  Iv 
the  number  oF tracks  on  the  sfrucfure. 

^t^ultiply  the  value  of'K"  by 
j^  to  obtain  the  impact  stress.. 


Copyright    1916 
by  D.  B.  Steinman 
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V..1. 


N. 


Ill  this  iiisi'  /,   =  /.  =  ()(l.  By  tlic  wiiI.t'-  cliiiit   nl" 

i'(|iii\iili'iit   iiiiit'orin   loads,  (/   =  T.'^nii  mihI   the  irMilliii;,^ 
hiMidinj;  iiKiiiii'iil   |)('r  ;,nr(l('r  is 

/,     r   I/,  q  IJ.,  =  G,!);i(t,0()(). 

The  (Icml-ldiitl  lii'mliiit;  niomcnt  is 
r).'M()  . 


/) 


;,.(M) 


A 


0.71   ant 


I'siii^'  till'  A.   11.   !•;.  \.  iiii|)n(l  (hail.  A' 
/  =  A7.  =   |,!)-2(),()()(i. 
llt'iHi'  the  tola!   lii'iidiiijj  inuiiu'iit  is 

/)  -\    /,  -\-  I  =  l(i..'i:50.000. 
Usiny  (he  liiiidi'iitlial   Iinpai't  C'luirt,  A'  =   t.M!  and 

/  =  A'  -j-j^jf  J'  =     7,T00,UU(> 

HiMici'  the  total  ln'iuliuii'  inoincnt   is 

D  +  L  '-y  I       i!),;i  10,000. 

Ahlu)iii;li  this  is  jjivatci'  than  the  ])rc't'ediii<j  result,  the 
reiniired  section  will  ho  ahout  the  same  since  the  ])erinis- 
sihle  unit  stress  is  20,000  asj;ainst  1(i,()0()  for  the  A.  U. 
E.  A.  si)ecifications. 

E.rample  Ji — For  one  of  the  nienihers  of  the  llcll  (iate 
arcli  (four-track),  L  =  8,o:{."),ooi),  1)  =  1G,4G2,()(I(),  /,  = 
48!)  and  h,  =  4S9.  To  find  the  impact  stress  and  re- 
quired cro.ss-section. 

For  the  A.  I?.  F.  A.  Impact  Formula,  Cluiit  2  gives 
A'  =  O.tir.     /  =  h'L  =  56-i,000. 

{D  +  L  -\-  I)  -^  KS.OOO  =  1,.570  sq.in.  required. 

For   the   Lindenthal    Tm])act    Formula,    Chart   .'3   gives 
L 


K  =  ().r>(i.   / 


/.  =  !),-)(),000. 


L  +  £> 

{D  +  L  -\-  I)  -^  20,000  =  1,272  sq.in.  required. 

For  short  spans,  below  100-ft.  for  girders  and  200-ft. 
for  tru.sses,  the  Lindenthal  specifications  produce  some- 
what heavier  structures  than  the  A.  R.  E.  A.  specifica- 
tions, the  difference  being  principally  in  the  web  mem- 
bers. As  the  spans  become  longer,  the  Lindenthal  specifi- 
cations yield  an  increasing  economy. 

Couacretle  Vasidl^ctl  Versus  Will 


Astoria,  Ore.,  may  he  called  a  city  on  stilts.  Situated 
on  tidewater  at  the  mouth  of  the  Columbia  River  and 
for  many  years  being  without  railroad  connection,  the 
city  naturally  grew  up  about  its  docks.  With  growth 
and  expansion  the  boundaries  reached  to  sidehill  ground 
beyond  the  tide  flats  Ijordering  the  river,  but  the  busi- 


nr->    ili>tri(t    remained,    Imill    n{ piling,    close    to    tlu' 

u  ali'i  rriiiil. 

.\s  .\>loiia  has  grown  in  ini))oitan<-e  and  more  siihstan- 
(ial  buildings  have  taken  the  place  of  the  original  frame 
structures,  (he  di.sadvantages  of  building  on  piles  elevated 
above  the  ground  surface  has  heroine  more  apparent. 
With  the  development  of  hydniulir  dredging  it  has  heen 
possible  III  fill  in  the  tide  Hats  with  sand  pum|)e(l  froiii 
the  river  channel  at  a  very  reasonahle  cost.  |{y  the  for- 
nialioii  of  iin|)rovement  districts  a  large  portion  of  the 
tide  liats  at  Astoria  has  been  tilled  in,  either  |)artlv  or 
to  street  grade. 

There  has  recently  been  brought  up  for  improvement 
II  district  that  has  heen  partly  filled  with  dredged  ma- 
terial, hut  ill  whirh  the  surface  is  still  from  8  to  12  ft. 
below  street  grade.  As  an  alternalive  to  completing  the 
fill  there  was  suggested  a  concrete  viaduct  construction, 
which  received  considerable  support  from  various  quar- 
ters with  the  result  that  designs  were  made  and  approved 
hy  the  city  council. 

I''ig.  1  shows  typical  details  of  the  first  unit  of  via- 
duct construction,  on  which  bids  were  called  for.  This 
was  for  the  improvement  of  11th  St.  from  the  railroad 
right-of-way  near  the  waterfront  to  Exchange  St.,  a 
total  lengtli  of  about  itoO  ft.  As  may  be  seen,  the  con- 
struction consists  of  four-))ost  bents  carried  on  timber 
piling,  and  a  girder  and  slab  deck.  The  width,  curb  to 
curb,  is  34  ft.,  with  8-ft.  cantilever  sidewalks  to  the 
full  street  width  of  50  ft.  Temporary  wooden  walks  were 
proposed  for  a  part  of  the  work,  to  be  replaced  later  ljy 
concrete  .slabs.  Expansion  joints,  with  lead  sliding  sur- 
faces, are  provided  at  every  third  bent,  or  at  50-ft.  centers. 

The  principal  argument  in  favor  of  the  concrete  via- 
duct construction  in  the  place  of  a  solid  fdl  was  that  it 
provided  an  excellent  vault  for  public  utilities,  such  as 
telephone,  liglit  and  power  circuits,  water,  gas  and  steam- 
heating  pipes.  To  inclose  this  vault,  it  was  proposed  to 
build  hollow-tile  sidewalls  between  the  outer  lines  of 
post.s,  or  at  the  curb  line. 

The  viaduct  construction  as  outlined,  while  receiving 
the  supi)ort  of  certain  local  interests  in  Astoria,  was  op- 
posed by  others,  notably  several  large  taxpayers  who 
would  be  subject  to  assessment  and  taxation  for  the  im- 
jjrovement.  These  taxpayers  called  upon  engineers  to 
make  a  study  of  the  situation  and  report  upon  the 
relative  economy  of  different  forms  of  construction. 

The  costs  deduced  from  this  study  are  of  particular 
interest,  as  they  give  light  on  a  problem  that  is  often 
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PIG.    2.      COMPARATIVE    COSTS   OF   FOUR   DIFFERENT 
TYPES  OF  ELEVATED  STREET 

met,  in  which  fills  and  different  types  of  wall  construc- 
tion are  alternatives  to  open  spans.  Using  the  conditions 
at  the  proposed  11th  St.  viaduct  in  Astoria  as  standard, 
designs  and  estimates  of  cost  were  made  upon  three  otlier 
forms  of  construction,  comprising  a  sand-fill  with  slopes 
from  the  street  line  and  two  types  of  retaining-wall  con- 
struction— one  with  the  wall  at  the  street  line  and  one 
at  the  curh  line.  The  alternate  designs,  together  with 
the  summarized  costs  of  each,  are  given  in  Fig.  2.  For 
comparison  with  conditions  existing  elsewhere  tlie  unit 
costs  of  materials  considered  in  these  estimates  may  he 
of  value.     Tliey  are  for  date  of  Apr.  13,  1916: 

Cement,   per  barre.    $2.00 

Sand  and   gravel,   per  cubic  yard    1.00 

Reinforcement,   per  100   pounds    4.50 

Piling  in  place,  per  lineal  foot .20 

Excavation,  per  cubic  yard    .50 

Paving,  per  square  yard   .75 

Lumber    in    place,    per    thou.sand     2."). 00 

Sand-fill,  per  cubic  yard   -20 

It  will  be  noticed  that  the  estimated  cost  of  the  sand- 
fill,  complete  with  walks  and  paving,  is  $19.40  per  lin.ft., 
against  $57  for  the  viaduct  scheme.  This  comparison 
was  brought  out  very  clearly  in  the  final  discussion  of 
tiie  improvement  before  the  city  council  of  Astoria.  The 
figures  were  confirmed  by  the  testimony  of  several  en- 
gineers. In  spite  of  the  strong  showing  made  against 
the  viaduct  improvement  on  the  ground  of  cost,  the  city 
council  approved  it  and  autliorized  a  call  for  bids. 

For  surfacing  the  street  upon  the  viaduct  there  was 
specified  a  patented  bituminous  paving  material.  As 
the  use  of  this  material,  requiring  license  from  the  paten- 
tee, would  to  some  extent  interfere  with  free  bidding 
upon  the  entire  improvement,  just  previous  to  receiving 
bids  the  itaving  contract  M-as  separated  from  the  via- 
duct. 

Subsequent  to  the  opening  of  bids  and  before  the  award 
of  the  contract  for  the  viaduct  improvement,  certain  large 
taxpayers  of  Astoria  brought  injunction  proceedings, 
based  upon  legal  technicalities.  As  tlie  following  out  of 
these  cases  would  have  delayed  all  work  for  a  consid- 
erable time,  the  city  council  of  Astoria  subsequently 
agreed  to  reject  all  bids  and  readvertise  for  a  sand-fill. 


CoimcB'etle  Files  EOO  Ftl.   ILoirti^ 

Precast  reinforced-coiicretc  piles  100  ft.  in  length  have 
been  used  in  the  construction  of  wharves  at  Auckland, 
Xew  Zealand,  and  were  descril)ed  in  a  recent  number  of 
Concrete  and  (Jonslritction  Enfjineering  of  London,  by 
F.  E.  Powell.  These  piles  are  the  longest  concrete  piles 
ever  driven. 

One  of  the  wharves,  about  281x1,200  ft.  in  plan,  re- 
quired nearly  2,000  piles,  and  borings  showed  that  in 
some  places  it  was  over  100  ft.  from  deck  level  to  rock 
bottom,  with  some  50  ft.  mud  and  clay  overlying  the 
bottom.  It  was  felt  tliat  unless  the  ])i]cs  were  driven  to 
refusal  on  the  rock,  there  must  be  some  doubt  as  to  the 
continuity  of  the  girders  aiul  l)eanis,  all  of  which  were 
designed  as  continuous  over  the  supports.  Although  rein- 
forced-concrete  piles  70  ft.  long  and  18  in.  square  had 
been  employed  in  the  work,  these  piles  were  hollow  and 
light  and  their  handling  had  not  involved  any  particular 
difficulty.  The  difficulty  with  the  longer  piles  was,  of 
course,  in  their  handling,  and  a  scheme  for  swinging 
them  into  the  leads  of  the  jjiledriver  had  to  be  worked 
out. 

Fig.  1  shows  a  section  of  the  piles  and  the  method  of 
slinging  thorn.  The  pile  as  shown  there  is  20  in.  square 
and  100  ft.  long,  reinforced  with  eight  longitudinal  rods. 
Near  the  two  ends  and  at  about  the  third  point,  cross 
pipes  4  in.  in  diameter  were  put  through  the  pile  sec- 
tion to  carry  3l/^-in.  pins,  to  which  the  slings  were  at- 
tached. The  pile  is  then  carried  by  a  wire  rope  made 
fast  at  its  ends  and  running  free  through  the  three-sheave 
block  and  two  snatch  blocks  secured  to  the  pile,  which 
had  to  be  up-ended  and  controlled  by  other  ropes  until 
in  a  vertical  position  alongside  the  piledriver  leads.  In 
discus.sing  the  design  of  the  sling,  ]\Ir.  Powell  says: 

Although  the  scheme  vi-as  simple  in  this  form,  a  large 
amount  of  vi'ork  was  necessary  before  it  could  be  put  into 
execution.  Fortunately,  the  Board  had  an  80-ton  floating 
steam  crane  which  could  be  used  to  assist  operations.  Then 
the  calculation  of  the  proper  points  of  support  had  to  be 
made  to  suit  the  safe  moments  of  resistance  of  the  piles, 
having  regard  to  the  fact  that  the  rope  has  equal  stress 
throughout  its  length,  being  free  to  run  in  all  the  pulleys, 
while  its  angles  of  inclination  to  the  pile  vary  with  the  slope 
of  the  pile.  Bending  moment  diagrams  were,  therefore,  made 
for  each  point  of  support  over  the  range  of  movement  and 
various  positions  tried  until  the  worst  bending  moments 
were  always  within  safe  limits.  The  section  of  the  pile  shown 
was  adopted  as  a  trial  and  found  to  meet  the  case.  This  sec- 
tion was  used  for  all  the  piles  from  60-  to  100-ft.  lengths, 
the  shorter  ones  being  slung  from   two  points  only. 

Under  the  arangement  devised  it  was  necessary  to  have 
a  diver  remove  the  3%-in.  pin  at  the  lower  end  just 
prior  to  diving.  When  the  first  pile  was  slung  into 
place  it  was  found  that  the  Jhree  sheave  blocks  shown  in 
the  main  part  of  the  diagram  jammed  badly  under  the 
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KUi.  2.      l.lKTlNti  IINK  OK  THK  NKW   54KAIiANl>   KIO-FT. 
rONrUKTK    IMLKS    INTO    IM.ACK 


Illl- 


loatl    iiliil    ii    lildik    (if    tlir    tvjic    >liii\vii    >c|iaral<l\     lii 
diaurani    Iia\iiiL;'   llic   shra\cs  all    in    the   saiiir    plaiir 
iiiadf.      'riic  pilfilriMT  a\ailaliK'  wtniM   ikiI,  slain!   ii| 
iKt  tlu'  wiirk  XI  a   luw    iiiarhiiic   had   \o  lie   hiiill    liasiii;,' 
leads  !•  I    ft.   Iiiuh.  with  a    live-ton  haiuiiier. 

Dt'lleetioii  (d'  the  piles  diirini,'-  lifting  was  very  suuill. 
The  central  jnjrtion  remained  prac  tiealiy  straight  and  the 
niaxinium  delleelion  at  either  end  ahoiit  V/^  in. 

A  large  number  of  these  piles  varying  from  50  to  100 
ft.  in  length,  and  13  to  20  tons  in  weight,  were  sub- 
sequently made  and  driven.  Only  one  was  broken  in 
the  operations.  The  piles  were  mostly  driven  home  to 
the  estimated  depth  [)nt  only  by  long  continued  ham- 
mering. The  a(rom])anying  view  shows  one  of  the  piles 
being  swung  to  the  lead  in  the  pilcdriver. 


The  large  trenching  machine  sliown  in  the  accompany- 
ing view  can  dig  trenches  42  in.  wide  to  a  depth  of  12 
ft.  It  is  owned  by  Thornton  Bros.  Co.,  contractors,  of  St. 
Paul,  Minn.,  and  has  been  used  in  heavy  trenching  for 
sewers  and  other  municipal  woik.  Similar  machines 
of  various  sizes,  and  for  use  in  hard  and  soft  ground, 


iirc!    used    in    iliteliing   and    tn^nehin;.'    fur    land    drainage, 
irrigatinii,   jupc   l\i\r>  ami    nimiiei|ial    wui'k. 

'i'he  excavaling  wheel  of  the  niaehine  illiistraled  i-  IH 
fl.  iinlside  diameter  and  II '/o  fl.  inside  diameter.  Jt 
lias  iM)  spokes  or  huh,  hut  its  intci'nal  face  rides  upon 
kIccI  wheels  cariied  hy  a  reelangidar  frame  attached  to 
llie  jdvoted  boom.  It  has  an  iiileinal  gear  on  <!acli  sid(!, 
driven  hy  pinions  on  tiie  boom,  wilh  ehain  ilrivc  from  tiu' 
engine  on  the  main  frame.  The  wheel  is  (llti'(i  with 
"contraelors' '"  toolhed  hnekefs  foi-  exeasating  hard  ma- 
terial. Alternate  buckets  have  iiea\y  jirojccting  teeth  or 
I'ootcrs  on  the  sides  to  assist  the  cutting  edges  of  the 
buckets  in  1  rimming  the  sides  of  the  trench.  The  Itiu'kets 
lieliver  their  contents  upon  a  broad  conveyor  belt  wiiicli 
discharges  the  material  upon  the  sj)oil  hank.  The  (jutcr 
( iid  of  tlie  hinged  conveyor  frame  ]ia>  a  hail  with  sup- 
porting tackle  led  to  a  light  ])ii)e  b(;oin  pivoted  to  the 
headframe.     The  conveyor  has  a  friction  drive. 

Tlu!  boom  consists  of  two  steel  channels  (between  which 
the  wheel  works),  and  has  its  heel  sliding  in  guides  in 
the  vertical  head  frame.  This  boom  is  su])ported  by 
tackle  at  each  end.  Two  sets  of  tackle  attached  near 
the  outer  end  of  the  boom  provide  for  swinging  it  ver- 
tically upon  its  heel  pivot  or  hinge.  Another  set  is 
attached  to  the  pivoted  end  and  provides  for  raising  and 
'.owering  the  heel  of  the  boom  in  the  headframe. 

With  the  boom  shifting  vertically  in  this  way,  there 
would  be  variation  in  the  slack  of  the  chains  driving  the 
excavator  wheel.  To  provide  f(jr  this,  and  thus  prevent 
the  chains  from  fouling  the  sprockets,  a  compensating 
device  is  required.  For  this  purpose,  the  lower  part  of 
the  headframe  has  curved  guides  for  the  heel  of  the  boom, 
the  curve  being  such  that  the  distance  between  the  driv- 
ing and  driven  sprockets  is  maintained  practically  uni- 
form. In  the  smaller  machines,  the  slack  is  taken  care 
of  by  idlers  on  the  wheel  frame. 

The  main  hoist  is  at  about  the  middle  of  the  machine. 
The  frame  is  supported  on  a  pair  of  wheels  at  the  for- 
ward end,  and  by  caterpillars  at  the  rear  end.  Each 
caterpillar  has  a  track  3  ft.  wide  and  is  8I/2  ft.  long  be- 
lwccu  the  sprocket  shafts.  One  of  these  shafts  has  a 
chain  drive,  as  shown.     Upon  the  frame  is  a  four-cylinder 
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100-hp.  gasoline  engine,  furnishing  power  for  the  several 
lioists  and  for  the  caterpillars.  The  road  speed  is  about 
1  mi.  per  hour. 

The  machine  is  52  ft.  long  and  13  ft.  wide  over  all, 
witii  a  height  of  23  ft.  to  the  top  of  the  headframe,  and 
ii  working  weight  of  about  43  tons.  It  was  built  by  the 
Buckeye  Traction  Ditcher  Co.,  of  Findlay,  Ohio. 

The  niacliine  illustrated  has  been  used  by  the  Thornton 
Brothers  Co.,  of  St.  Paul,  i\Iinn.,  for  excavating  trenches 
121/2  ft-  deep  and  from  28  to  42  in.  wide.  Under  fair 
conditions  it  could  dig  700  to  900  ft.  of  trench  per  day. 


The  nuiterial  excavated  consisted  of  3  ft.  of  clay,  with 
sand  and  gra\el  belcjw.  Before  this  became  frozen  the 
sides  were  allowed  to  slope,  digging  down  about  8  to  9 
ft.  deep,  which  gave  a  ditch  practically  14  to  16  ft.  wide 
on  top  and  narrowing  toward  the  bottom.  Afterward 
the  ground  froze  from  4  to  6  ft.  deep,  and  fires  were 
built  ahead  of  the  machine  (sometimes  requiring  a  double 
fire).  These  thawed  the  ground  approximately  3  ft. 
deep,  and  the  balance  of  the  frozen  material  was  cut 
with  the  excavator.  In  this  way  making  a  cut  7  to  !) 
ft.  deep,  the  machine  dug  from  300  to  500  ft.  per  day. 


[aw  ta  Apprmse  Walter  Rngfintls' 
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SYXOPSIS—It  is  attempted  here  to  set  forth, 
in  place  of  the  confusion  now  existing  among  val- 
uation engineers,  a  logical,  sound  and  reasonable 
procedure  which  ivill  he  gencralhj  acceptable  for 
the  valuation  of  vested  rights  to  use  water.  Water 
rights  are  considered  as  having  fundamentally  the 
nature  of  industrial  real  estate  and  to  be  appraised 
on  the  basis  of  earning  poiver.  To  assist  in  the 
comparison  of  icater  rights  of  determined  and  of 
unknown  values,  the  value  of  a  right  is  considered 
as  having  tivo  factors — a  regional  and  a  construc- 
tional value.  Limitations  to  the  use  of  steam- 
power  comparisons  are  noted.  Difficulty  shown  of 
appraising  water  rights  in  rate  cases.  True  value 
of  storage-reservoir  sites  set  forth. 

The  large  amount  of  water-power  valuation  being  made 
all  over  the  country,  the  peculiar  results  being  presented 
by  some  well-meaning  but  i^ninstructed  appraisers  and 
the  hesitation  of  commissions  to  accept  the  results  make 
timely  a  review  of  defensible  procedure  in  water-rights 
appraisal.  Valuations  that  can  be  criticized  are  those, 
for  example,  which  set  forth  the  worth  of  water  rights 
as  the  "combined  intangililc  and  going  values  of  a  power 
development" — locating  this  as  the  capitalized  possible 
net  anmuil  income.  Such  a  finding  has  no  justification 
for  parading  as  the  value  of  water  rights,  although  water 
rights  indeed  are  hidden  therein. 

Water  Rights  .Must  Be  Considered 

Greatly  varying  ideas  are  prevalent  as  to  whether  or 
not  a  public  utility  utilizing  a  water  power  can  include 
in  the  rate-basis  worth  of  its  plant  any  allowance  for 
rights  to  the  beneficial  use  of  water. 

This  has  been  denied  in  a  few  specific  cases,  notably 
by  the  Pulilic  Service  Commission  for  the  Second  Dis- 
trict of  New  York  in  Fuhrman  vs.  Cataract  Power  and 
Conduit  Co.  (3  N.  Y.  Pub.  Ser.  Comm.  2nd  D.,  670) 
on  the  grounds  that  the  Federal  and  state  permission 
to  use  water  at  Niagara  Falls  gave  the  corporation  no 
title  to  the  water  and  hence  no  water  right  measured  by 
the  price  of  steam  ]iowcr.     Other  commissions,  for  in- 

•Copyrighted  by  the  author  and  rights  reserved.  From  a 
fortlicomint?  l)ook.  "Public-Utility  Rates,"  to  be  published  by 
the  McCJraw-Hill  Book  Co..  New  York  City. 
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stance,  like  those  of  California  (re  Northern  California 
Power  Co.,  Calif.  R.R.  Comm.  Rep.,  1913)  and  Idaho 
(re  Pocatello  Water  Co.  1  Idaho  Pub.  Serv.  Comm. 
Orders  78;  1911)  api)ear  to  have  held  at  one  time  that 
water  rights  were  in  the  nature  of  fictitious  intangibles 
and  so  not  admissible  as  part  of  rate-basis  worth. 

Later  ideas  of  both  these  bodies  named  (see  re  City 
of  Santa  Cruz,  Calif.  R.R.  Comm.  3,666;  P.  U.  R.  1915 
P  768,  and  re  Pocatello  Water  Co.,  Idaho  Supreme  Court, 
150  Pac,  47;  P.  U.  R.  1915  F.  437)  show  a  different 
attitude,  for  in  both  cases  a  value  for  the  rights  was 
allowed. 

There  has  existed  little  doubt  anywhere  as  to  the  nec- 
essity of  giving  proper  attention  to  water  rights  since 
the  United  States  Supreme  Court  held  in  1914,  in  San 
Joaquin  and  Kings  River  Canal  and  Irrigation  Co.  vs. 
Stanislaus  County  (233  U.  S.,  459),  that  in  spite  of  a 
declaration  in  the  California  constitution  that  water  ap- 
propriated for  sale  was  appropriated  for  pul)lic  use,  the 
benefit  was  private  and  the  rights  thereto  should  be  con- 
sidered in  condemnation  and  rate  cases.  Mr.  Justice 
Holmes  thus  speaks : 

But  it  is  said  that  as  the  plaintiff  appropriates  this  water 
to  distribution  and  sale,  it  thereby  dedicates  it  to  public  use 
under  California  law,  and  so  loses  its  private  right  in  the 
same.  It  appears  to  us  that  when  the  cases  cited  for  this 
proposition  are  pressed  to  the  conclusion  reached  in  the  pres- 
ent case,  they  are  misapplied.  No  doubt  it  is  true  that  such 
an  appropriation  and  use  of  the  water  entitles  those  within 
reach  of  it  to  demand  the  use  of  a  reasonable  share  on  pay- 
ment. It  well  may  be  true  that  if  the  waters  were  taken  for 
a  superior  use  by  eminent  domain  those  whose  lands  were 
irrigated  would  be  compensated  for  the  loss.  But  even  if  the 
rate  paid  is  not  to  be  determined  as  upon  a  purchase  of  water 
from  the  plantiff,  still,  at  the  lowest,  the  plaintiff  has  the  sole 
right  to  furnish  this  water,  the  owner  of  the  irrigated  lands 
cannot  get  it  except  through  tho  plaintiff's  help,  and  it  would 
be  unjust  not  to  take  that  fact  into  account  in  fixing  the 
rates.  ...  It  seems  unreasonable  to  suppose  that  the  con- 
stitution meant  that  if  a  party,  instead  of  using  the  water  on 
his  own  land,  as  he  may,  sees  fit  to  distribute  it  to  others,  he 
loses  the  rights  that  he  has  bought  or  lawfully  acquired. 

This  case  is  widely  quoted  as  controlling.  The  ques- 
tion now  is  not  whether  any  water  right  is  to  enter  rate 
basis,  but  how  much  should  be  allowed.  The  hesitant 
attitude  of  public  representatives  as  to  amount  is  well 
ex))resscd  by  the  New  Hampshire  Public  Service  Com- 
mission when  it  states  {re  Grafton  Electric  Light  and 
Power  Co.,  4  N.  H.  Pub.  Serv.  Comm.  Rep.  178)  : 

The  objection  of  the  Supreme  Court  to  the  conjectural 
character  of  the  cost  of  reproduction  method  [of  valuing  prop- 
erty in  the  Minnesota  Rate  Cases]  applies  with  equal  force  to 
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the  "Bavlnu-ovcr-coiil"  niotliod  of  viiUiImk  wiilor  powiT,  It 
aHHtiriKtH,  what  U  iiol  iniivcil,  thai  puwiT  rould  lii'  prcnliiciil 
profltiihly  by  coiil.  niul  It  iihhiiiiich,  what  In  luit  tnii<,  thai  a 
kIvdii  itiiiouiit  of  powtT  protluiTcl  hy  water  varylnK  In  amount. 
i\»  It  will  on  I'von  the  lieHl-ieKUluted  HtreaiuN.  Ih  cciiial  In 
value  to  a  like  anioiiiil  of  power  Keneruted  hy  Mteain,  coiiHtunt 
and  rellahlc  at  all  tlineH. 

We  live  In  a  I'eulon  remote  from  the  coal  llelilH.  the  coMt  of 
truiiMporlatlon  Ih  heav.v,  ami  tlii'  priee  of  coal  Ih  lil»;h<'r  lliari 
In  nIniOHt  any  other  iiart  of  the  eountry.  (in  the  other  ham!, 
oiH'H  Ih  a  niounlalnouH  Htate  with  many  HtreaniH  havliiK  a 
larute  fall  and  furnlHhliiK  an  ahundaiice  of  water  power,  niiieli 
of  whieli  1h  .still  nmleveloped.  ...  A  fair  value  of  a  water 
power  In  New  llampuhlre  eannot  he  u  value  whleh  taken  no 
aeeount  of  our  nalviral  ri'Houree.s  and  make.s  eleetrUlty  pro- 
duced hy  water  an  expi'iislve  tci  tlu'  pulillc  .i.m  If  produred  h.v 
colli. 

Till'  Vcrnioiit  J'lililic  Service  Coiniiiissioii  alsti  ex- 
pressed tlie  same  liesitiuiey  in  re  iMoiilpclier  &  liarre 
Lifrht  and  IViwer  Co.  (No.  l.")2,  IfHd;  1'.  IJ.  U.  lilKI 
B  !)T3),  as  follows: 

The  commission,  however,  entirely  dlsaiiproveH  of  this 
method  of  determining  the  value  of  water  riffhts  [by  direct 
comparison  with  steam]  because,  in  our  opinion,  it  creates  a 
value  which  may  be  largely  in  excess  of  tlie  actual  value  of 
the  rights  and  because  this  method,  If  applied  to  rates,  would 
entirely  deprive  the  consumer  of  any  benefits  to  which  he  is 
entitled  by  reason  of  having  those  natural  resources  at  hand. 

K'UiliTS    AS    HlCAl,    Ks'l'A'l'E 

At  the  oiit.^ct  it  sliduld  lie  stated  that  authorities  are 
uiuver.-ially  aoreed  that  water  rights  are  ])roperty  having 
essentially  the  nature  of  real  estate — industrial  real  estate. 
Therefore  they  are  valuahle  in  aeeordanee  with  their 
power  to  produce  income. 

The  Idaho  commission  in  valuing  tlie  water  rights 
of  a  hydro-electric  coni]jany  (Taylor  vs.  N.  W.  Light 
and  Water  Co.;  Idaho  Tub.  Util  Comm.  Order  297: 
P.  U.  K.  1916  A  3:2)  refused  to  allow  a  value  where  it 
transpired  that  the  company  could  purchase  cheaper  than 
it  could  develoji. 

But  this  value  of  earning  power  must  be  separated 
from  the  common  intangible  values  also  generally  rec- 
ognized by  their  earning  power  or  by  investment.  Even 
where  such  procedure  is  followed,  the  greatest  variation 
is  seen  in  the  res\ilts  of  its  use  by  different  persons.  The 
appraiser  with  sympathies  running  in  one  direction  seems 
apt  to  make  value  large  enough  to  compensate  the  holder 
for  amounts  more  desired  than  supported  by  fact.  The 
appraiser  of  opposite  sympathies  seems  to  minimize  the 
value  of  water  rights  where  these  can  be  construed  as 
depending  in  any  measure  on  public  grants.  As  is  usual 
on  such  controversial  matters,  the  actual  truth  in  any 
specific  case  generally  resides  in  a  somewhat  indefinite 
middle  ground  and  can  be  approximated  only  by  the 
exercise  of  good  judgment  as  well  as  the  study  of  spe- 
cific data. 

If  water  rights  are  essentially  of  the  nature  of  real 
estate,  it  would  be  expected  that  they  should  be  valued 
like  real  estate  by  the  direct  comparison  of  sales.  How- 
ever, this  method,  in  simple  form,  is  extremely  restricted 
for  the  study  of  water-power  rights ;  exchanges  are  ex- 
tremely few  in  number  compared  with  the  parcels  of 
land  that  are  traded  every  year.  MoreovQr,  in  compar- 
ing the  values  of  real  estate  it  is  essential  to  take  into 
account  transfers  of  land  in  the  immediate  vicinity  of 
the  parcels  studied.  That  seldom  is  possible  in  the  case 
of  water  powers,  and  in  making  any  direct  comparison 
of  sales  the  geographical  separation  usually  will  be  suf- 
ficient seriously  to  impair  the  validity  of  the  appraisal — 
unless  such  effects  as  different  cost  of  development,  dif- 


fcrciil  .'iiiiiual  ii'liMii,  (JiMVicnf  market  (■iiiniitioiis  and 
dillcrciit  piiiliabli'  net  piolit  air  Imin-ht  into  play.  Jhil 
llic  liaiidiriip  (if  gccigraphical  scpaiat  imi  mav  )»■  overcome 
hy  sciciililic  analysis  pri'icdniL'  llir  iiltciiipt  at  comparison. 

Si'i.ii'iivc   rii  K  \'  Ai.i  ]■:  01    liiciri's 

Water  n-lit.-,  it  lia.-  Iirrn  >talc(l  alivady,  exhibit  the 
peculiarities  of  indi/slridl  real  estate  in  that  the  valiit! 
de|iends  on  utility  for  .-iiceial  ser\icc.  Indeed,  consoli- 
dated Wider  rights  may  he  regardc(|  as  the  enhancement 
of  value  of  land  well  situated  for  the  special  u>^v  of  gen- 
erating power  from  falling  water,  etc.  The  enhance- 
ment fi'om  thc.-e  special  uses  is  far  greater  than  the 
value  of  the  real  estate  for  all  the  ordinary  uses  of  land, 
so  that  the  common  value  of  the  tracts  is  generally 
neglected  as  inconsequential. 

This  enhancement  consists  of  two  elements  of  value, 
the  first  depending  on  the  physical  conditions  which  lead 
to  ease  or  diniculty  (measured  by  e\[ieiise)  of  developing 
till'  rights.  The  second  depends  on  the  demand  for 
water  or  power  in  the  locality,  and  the  kind  and  cost  of 
]iowcr  that  preduu'inates  to  rule  the  market.  The  two 
values  are  imt  wliolly  iinlepeiideiit,  for  where  there  is 
competition  with  steam  power,  the  second  element  in- 
creases with  any  decrease  in   cost  of  development. 

These  value  factors  we  may  call'  "constructional"  and 
"regional."  In  case  either  factor  is  zero,  the  value  of  the 
water  rights  is  zero.  For  instance,  the  many  water 
jiowers  hundreds  of  miles  hack  from  even  moderately 
populous  areas  have  little  or  no  regional  value  at  pres- 
ent, and  the  value  of  the  water  rights  is  inappreciable 
in  spite  of  possible  high  constructional  value.  The  num- 
erous water  ])owers  of  the  Adirondack  region  of  New 
York  have  no  local  market  and  cannot  be  completely 
developed  to  compete  profitably  with  steam  power  in 
the  metropolitan  markets ;  the  regional  value  is  low.  If 
it  -were  sought  to  dam  the  Hudson  Eiver  and  develop 
power  anywhere  near  New  York  City,  the  regional  value 
would  be  great,  but  the  constructional  value  obviously 
would  be  zero,  so  great  would  be  tlie  legal,  engineering 
and  financial  obstacles. 

CoMi'Aiiixt;  Two  Rights 

If  an  engineer  has  data  at  hand  on  the  sale  prices  of 
scattered  water  rights,  the  unknown  value  of  a  ques- 
tioned private  water  right  can  he  approximated  by  in- 
creasing or  decreasing  the  known  value  in  proportion 
to  (1)  the  size  of  the  possible  development,  (2)  the  dif- 
ference in  regional  value  and  (3)  the  difference  in  con- 
structional value.  Much  the  same  sort  of  scheme  would 
l)e  employed  by  an  experienced  engineer,  the  rights  of 
actual  scattered  plants  taken  before  for  comparison  being 
replaced  by  those  of  an  ideal  normal  plant  existing  in 
the  mind  of  the  appraiser.  It  might  be  thought  that 
the  problem  could  be  approached  also  by  setting  up  for 
comparison  a  hypothetical  plant  of  the  specific  local  ca- 
pacity, built  under  local  hydraulic  data  but  under  fixed 
difficulties,  and  at  specific  cost,,  and  finally  having  a 
specific  market  and  specific  income.  For  such  a  plant 
there  could  he  computed  a  net  income  and  the  water 
rights  would  depend  on  this — being  in  the  nature  of 
real  estate  which  is  valued  by  its  earning  power.  Then 
the  real  water  rights  could  be  approximated  by  changing 


iFollowing  the  nomenclature  employed  by  Robert  E.  Hor- 
ton.  Consulting  Engineer,  Albany,  N.  Y.,  in  recent  cases. 


June  22,  1916 


E  N  0  I  N  E  E  R  I  N  G     N  E  \^'  S 


1181 


tliis  value  to  accord  witli  greater  or  less  construction 
(liflicultics  which  developed,  and  for  more  or  less  favor- 
able market  conditions  wliich  arose.  But  this  last  study 
reduces  more  or  less  to  appraisal  by  earning  capacity'. 

Valuation  of  Kigiits  by  EiUtNiNo  Capacity 
Where  there  are  no  dependable  data  for  the  method 
of  appraisal  by  sales  comi)arison,  it  is  necessary  to  fall 
back  upon  an  carning-cai)acity  study.  At  the  outset  it 
is  necessary  to  start  with  the  query :  What  sum  could 
an  intending  purchaser  afford  to  pay  for  consolidated 
water  rights  going  with  a  diversion  for  power  or  water- 
supply,  knowing  the  gross  income  which  the  power  or 
water  will  bring,  knowing  that  certain  fixed  charges,  in- 
terest and  taxes  must  be  paid  on  the  full  investment — 
including  land  and  water  rights  and  the  cost  of  plant 
and  business  development  ?  All  the  factors  entering  into 
the  solution  of  the  problem  are  known  but  one — water 
rights — and  the  answer  is  therefore  ascertainable. 

On  the  basis  of  earning  capacity,  the  capitalized  net 
profit  is  equal  to  the  cost  of  the  physical  plant  and  going- 
concern  value  (the  latter  estimated  for  an  undeveloped 
business  by  any  of  the  acceptable  methods)  plus  the  water 
rights  in  question.  The  net  earnings,  or  profit,  in  turn 
are  the  gross  annual  earnings  less  the  annual  operating 
cost,  depreciation  compensation,  supervision,  repairs,  etc., 
and  less  the  interest  and  taxes  on  plant  (structural) 
value,  going-concern  value  and  worth  of  water  rights. 
This  is  briefly  and  simply  stated-  as: 
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where  P  =  annual  net  profits,  W  =  water-rights  value, 
/  =  annual  gross  income,  0  =  annual  operating  ex- 
penses, S  =  structural  cost,  G  =  going-concern  cost, 
y  =  capitalization  rate,  R  =  fair  return  on  investment, 
T  =  tax  rate. 

The  Avarning  that  needs  to  be  made  in  the  use  of  the 
earning-value  method  is  that  appraisers  have  seemed  apt 
to  under-estimate  the  annual  operating  expenses  and  so 
over-estimate  the  profits  and  the  value  of  water  rights. 

SiiORT-CuT  Steam-Power  Comparison 

The  gross  annual  income  of  a  water-power  ])lant  in  the 
East  is  tremendously  affected  by  the  cost  of  steam  power. 
There  are  few  hydro-electric  plants  where  a  considerable 
proportion  of  the  output  does  not  compete  with  steam 
drive  directly.  Even  where  the  service  is  for  lighting, 
the  price  is  limited  to  that  of  possible  local  steam-plant 
current.  Therefore,  there  has  been  used  in  the  East  a 
short-cut  scheme  of  appraising  water  rights  by  capital- 
izing the  difference  in  cost  of  output  between  the  hy- 
draulic plant  and  an  equivalent  steam  plant  in  the  same 
district.  This  may  be  i)ermissible  at  times,  but  it  is  not 
to  be  universally  recommended  as  it  substitutes  an  ex- 
treme hypothetical  condition  where  a  closer  approach  to 
actuality  is  possible.  Public  hostility  to  it  has  already 
been  noted.  For  instance,  with  utility  regulation,  even 
in  the  East,  the  tendency  of  rates  is  toward  cost  of 
service,  including  therein  a  reasonable  return  on  the 
property  employed.     The  regulated  rates  are  not  directly 

^Following  a  form  suggested  by  Robert   E.  Horton. 


or  fully  related  to  the  cost  of  steam  power.  (The  off- 
peak  factory-drive  competitive  business,  however,  is  se- 
cured only  by  cutting  under  steam-power  costs.  The 
off-peak  commercial  business  operates  to  reduce  the  gen- 
eral cost  of  service  by  giving  more  con.stant  utilization 
of  the  plant  and  diluting  the  overhead  expenses  with 
small  additional  profits.) 

'I'he  desire  to  use  steam-power  costs  in  the  valuation 
of  water  rights  springs  out  of  the  convenience  of  such 
comparisons  rather  than  rising  from  their  applicability. 
The  capitalized  annual  cost  of  operating  and  maintain- 
ing in  perpetuity  a  profitable  steam  plant  to  produce  an 
amount  of  energy  equal  to  that  which  can  be  produced 
at  a  given  water  power  generally  will  prove  larger  than 
the  similar  figure  for  a  water-power  development,  the 
water  rights  of  which  are  determined  by  weighted  com- 
parison of  sales  or  by  study  of  actual  earning  power. 
Therefore  the  value  of  water  rights  determined  by  such 
steam-power  cost  comparisons  may  be  expected  to  be 
often  large  enough  to  prove  an  embarrassment  to  the 
owners  in  time  of  protracted  business  stagnation,  finan- 
cial depression,  strikes,  war,  unfavorable  legislation,  strict 
regulation  or  poor  internal  management.  When  this 
scheme  is  or  has  been  employed,  care  should  be  exercised 
to  see  that  the  valuation  of  water  rights  and  plant  plus 
capitalized  operation  and  maintenance  costs  does  not 
exceed  the  capitalized  sum  which  would  maintain  and 
operate  the  equivalent  steam  plant  not  continuously,  hut 
for  such  portion  of  the  time  as  the  water-power  plant 
could  reasonably  he  expected  to  operate  under  the  un- 
fortunate contingencies  noted.  The  necessity  for  such  a 
scrutiny  may  be  realized  when  it  is  recalled  that  the  in- 
vestment costs,  which  continue  always,  are  high  for  the 
water-power  plant  and  low  for  the  steam  plant ;  the  oper- 
ating expenses  which  may  be  curtailed  during  depres- 
sions are  small  for  water-power  and  large  for  steam. 

Value  of  RmnTs  l'M>Kii  Iiegulatiox 

Many  believe  that  the  valuation  of  water  rights  in 
the  Western  states  nmst  !)e  on  a  different  plane  from 
that  in  the  East.  There  is  nothing  seen,  however,  in 
the  sales-comparisons  or  earning-value  plans  of  appraisal 
but  what  can  be  followed  in  one  section'  as  in  another. 

Some  publicists  claim  that  as  the  water  rights  came 
from  the  public  and  are  used  for  the  public  good,  no 
value  should  be  allowed  the  utility  company  for  those 
riglits.  The  actual  conditions  under  which  public  grant 
of  water  powers  has  been  made  need  to  be  considered, 
of  course.  It  is  conceivable  that  in  some  cases  the  public 
desired  that  the  company  should  earn  on  its  invest- 
ment and  activity,  but  not  on  the  fundamental  land 
and  water  rights.  Where  that  view  actually  prevails, 
obviously  there  can  be  no  water  right  owned  by  the  utility 
company.  Where  such  a  condition  has  not  been  found, 
the  appraiser  has  to  find  earnings  even  under  rate  regu- 
lation. This  is  difficult,  for  he  has  to  avoid  a  reasoning- 
in-circle  situation.  That  is,  if  he  takes  rights  through 
rates  based  on  a  worth  which  includes  value  of  water 
rights,  the  larger  the  value  of  those  rights  the  higher 
the  rates  must  be;  then  the  larger  becomes  the  value  of 
the  rights  again  and  the  higher  the  rates,  and  so  on. 
The  only  escape  usually  is  to  consider  what  the  water 
rights  would  be  in  private  service. 

The  concern  may  have  obligated  itself  to  serve  the 
public   when    it   might   have   continued   to   give   private 
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MTvitr  in  lar^'O  Mocks;  llicn  llic  water  ri^lits  oiiliiiiiiily 
^ll()lll(l  1)1'  coiisitli'ii'd  as  l)t'l'oi'i'  llic  ]nililic  sci'vici'  Imcmiiic 
|iit'(loiiiinaiit.  Surely  ueitiier  llie  company  nor  tlic  piili 
lie  expected  tlint  tlie  company  would  lie  pcnali/.iii  for 
t'urnisliinj,'  a  multitude  of  iiscrs  instead  of  the  I'cw.  The 
ri;,dit  to  use  water  l'(U'  private  '^ain  of  rouise  is  as  h'Liit- 
iniate  as  the  ri<;lit  so  to  usi-  hnul.  Care  lias  to  lie  taken 
to  insure  that  the  estimalo  ol"  earnings  on  a  private- 
husiness  hasis  is  strictly  consistent,  that  if  does  not  in- 
ilude  income-rate  onhancoinent  promoted  hy  puhlic  assist- 
ance marking,'  the  clianjjc  from  private  to  pulilic  utility  — 
like  oecupaiU'y  of  streets  or  of  power  of  eminent  domain. 

There  arc  various  ways  away  from  reasoning,'  in  a 
circle  when  tiic  vi'ry  carnin,i;s  to  lie  taken  in  the  carnin",'- 
power  mctliiHl  are  under  attack  as  unreasonahle.  l<'irst, 
it  must  he  ascertained  what  ]icculiar  status  any  h'cclcral 
an<l  state  leuislatioii  may  ,L:ive  the  water  rij;h1s;  or  what 
specilir  iVanchise  contracts  may  all'ect  them  ,so  that  they 
may  he  declared  nonexistent,  e.xistent  hut  jiartly  dedicated 
to  puhlic  henelit,  or  existent  and  entirely  in  private 
possession. 

If  existent  and  in  private  seizure,  in  most  cases  tlierc 
apjiears  to  he  no  escape  from  the  lii^dier  prices  due  to 
earnin<i;s  on  water  right.  A  parallel  case  exists:  A 
state  may  have  given  away  its  valuahle  mineral  land  to 
any  who  would  develop,  and  it  cannot  hut  endure  the 
situation  as  to  old  land  patents,  thougli  it  can  demand 
a  share  of  the  profits  in  land  yet  ungrantcd.  It  is  the 
same  way  with  water  rights  in  many  eases.  Legislatures 
may  have  the  right  to  cancel  the  rights  hy  repayment. 

The  actual  estinuition  of  prohahle  earnings  of  the  rights 
under  purely  private  industry  may  be  arrived  at  in  some 
eases,  for  instance,  from  the  figures  available  from  the 
private  utilization  of  part  of  the  water  rights  as  leased 
to  others. 

The  "value"  obtained  iu  the  ways  and  under  the  con- 
ditions noted  is  in  reality  more  than  simply  worth  of 
water  rights.  It  has  been  noted  that  it  includes,  first 
of  all,  the  relatively  unimportant  value  of  the  appur- 
tenant land  for  common  uses.  If  the  i)lant  is  already 
built  and  in  operation,  the  value  may  often  also  include 
a  factor  depending  on  the  brains  -worked  into  the  design, 
construction  and  operation. 

The  separation  of  the  value  of  the  real  estate  for  build- 
ing or  agricultural  purposes  may  be  carried  out  with 
reasonable  simplicity,  but  the  value  of  applied  mentality 
is  very  difficult  to  separate  from  the  water  rights.  There- 
fore it  is  connnon  to  allow  all  of  these  accompanying 
values  to  remain  consolidated  with  the  vahie  of  water 
rights,  and  no  case  is  recorded  of  resulting  injury.  Care 
must  be  exercised  not  to  admit  the  same  application  of 
mentality  in  two  separate  parts  of  a  utility  valuation. 

A  Watek-Eights  Fallacy 

In  actual  cases  there  are  marked  differences  in  the 
opinions  and  procedure  of  the  dift'erent  sides.  For  in- 
stance,  in  condemnation  proceedings  the  owners  fre- 
quently compute  the  annual  cost  of  their  power  so  as 
to  include  the  interest  and  taxes  on  only  structiTral  in- 
vestment— purposely  neglecting  charges  on  water  rights. 
They  then  subtract  this  cost  of  their  water  power  from 
the  annual  cost  of  some  substituted  form  of  power,  like 
steam,  and  arrive  at  an  apparent  annual  profit  which 
they  capitalize  at  8,  6,  5  or  4  per  cent.  The  resultant 
figure  is   their  contended   value   of  water  rights.     This 


pidcedure  is  defended  (ill  the  (laiiii  that  since  they  own 
the  water  power  Ihcy  are  not  paying  interest  on  the 
li^dits.  ami  it  should  not  he  charged  against  them  in  com- 
paring the  cost  of  water  power  In  lliciti  with  the  cost  lo 
lltciii  of  some  substitute  |iower. 

Obviously  sui  li  a  procedure  is  most  unsound.  If  the 
water  power  were  worth  all  that  is  shown  by  sucli  a  series 
of  computatiniis,  the  plant  and  rights  coidd  be  sold  and 
the  moiu-y  in\estcd  in  (lovernment  bonds  to  bring  by 
pure  interest  an  annual  profit  as  great  as  could  be  se- 
cured after  undergoing  the  risks  of  development. 

On  the  other  side  (if  such  condemnation  ca.scs,  the 
would-he  seizors  claim  that  ihe  value  of  water  rights 
cannot  cxcceil  a  sum  which  a  purchaser  coidd  all'ord  to 
pay  if  he  Imrrowed  all  the  fniiils  for  ac(juisition  of  rights 
and  development,  of  plant,  and  if  the  enjoyment  of  the 
rights  enabled  him  to  (Icrixc  a  small  safe  profit  in  return 
for  service  in  promotion  and  managenumt  and  as  a  guar- 
antee of  iK'rmanent  ability  of  the  works  to  afford  enough 
reveinie  to  cover  interest  ami  depreciation   indemnity. 

VaLUATIO.V    of    STOItACK     IiKSKUVOUtS 

A  jiroblem  now  becoming  pressing  is  the  valuation  of 
storage- reservoir  sites.  In  a  few  cases  the  estimated  or 
experieiu'cd  total  annual  gross  return  from  the  increase 
in  availal)le  jxiwer  over  that  of  no  storage  has  been  cap- 
italized to  secure  this  value  (Avith  or  without  deducting 
investment  charges  on  the  reservoir)  on  the  evident  as- 
sumption that  there  would  be  no  increa.se  in  size  of  gen- 
erating ]i]ant  or  in  the  operating  expenses.  It  is  more 
conservative,  but  not  wholly  satisfying,  to  capitalize  the 
net  annual  earnings  from  the  increase  in  power.  A  still 
more  rational  procedure  would  be  to  comjjare  the  entire 
situations  with  and  without  storage;  then  the  value  of 
the  storage  site  might  be,  as  a  maximum,  the  capitalized 
difference  in  net  earnings  of  the  larger  works  with  stor- 
age (deducting  all  operating  costs  and  fixed  charges  on 
generating  station  and  storage  works  complete)  and  of 
the  smaller  plant  that  would  have  been  built  if  storage 
had  been  impossible.  In  securing  these  net  earnings  it 
hardly  need  be  said  that  recognition  must  be  given  to 
the  amounts  of  primary,  permanent,  assured  or  continu- 
ous power  and  of  secondary,  nonpermanent,  unassured 
or  noncontinuous  power  produced  under  the  two  condi- 
tions of  storage  or  no  storage. 

Where  one  reservoir  benefits  a  string  of  plants  scat- 
tered downstream,  it  is  common  to  state  that  the  value 
of  the  storage  depends  on  the  amount  of  fall  through 
which  the  impounded  waters  may  be  utilized.  As  a  quan- 
titative statement  this  may  be  inaccurate,  for  the  general 
benefits  of  storage  decrease  with  the  distance  downstream. 
This  is  due,  first,  to  the  fact  that  the  impounded  waters 
form  a  smaller  and  smaller  proportion  of  the  stream  flow 
a.s  added  units  of  drainage  area  pour  their  runoff  into 
the  stream.  It  is  due  also  to  the  disturbing  influence  of 
local-plant  pondages  below,  especially  where  they  do  not 
operate  alike  at  simultaneous  hours  or  where  they  are 
not  under  the  control  of  a  single  load  dispatcher.  The 
value  of  the  reservoir  site  then  is  not  the  sum  of  cap- 
italized net  earnings  of  each  plant  assumed  to  secure  full 
benefit  of  the  stored  water;  it  would  depend  upon  the 
somewhat  complex  and  difficultly  ascertained  difference 
in  net  earnings  for  the  entire  existing  or  probable  situa- 
tion of  all  the  plants  as  a  unified  system  with  and  without 
the  storage. 
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Caiaadasiim  S@cnett§»'  Fnsxes  Fees 
for  lEira^aBaeerlim^  Sgw^Igg 

Tlio  Association  ol'  tlie  Alumni  of  the  Ecolc  Poly- 
technique  of  Montreal  (Anciens  Eleves  de  I'P^cole  Poly- 
technique  de  Montreal)  has  issued  a  code  of  professional 
ethics  and  list  of  fees.  Tiie  code  sets  down  the  usual 
ethical  considerations,  distinguislies  l)otween  a  "consult- 
inf^f  engineer"  and  an  "expert  engineer"  and  outlines 
their  respective  duties.  The  most  interesting  part  of 
the  paper  is  the  tahulation  of  fees.  These  are  as  follows : 
For  simple  consultation  the  charge  to  the  client  will 
be  proportioned  to  the  time  spent  on  the  work,  the  basis 
of  the  charge  to  be  a  day  of  6  hr.,  remunerated  at  a  rate 
of  $50  to  $100  a  day,  depending  upon  the  importance 
and  experience  of  the  engineer.  If  liis  experience  and 
reputation  justify  it,  a  larger  charge  may  be  made.  E'or 
fractions  of  a  day,  charges  are  as  follows :  $30  to  $60 
for  a  half-day;  for  a  lesser  portion,  $15  to  $25  per  hr. 
For  a  written  report  the  following  charges  are  to  be 
made :  For  preliminary  study  of  a  project  with  a  report, 
or  for  an  examination  of  a  project  prepared  by  another 
engineer,  with  a  report  on  the  subject ;  for  a  study  and 
report  on  questions  of  litigation ;  for  preparation  of  de- 
positions before  courts ;  presence  in  courts  during  trial — 
$50  to  $100  a  day  or  more  for  the  first  five  days  devoted 
to  the  client  and  $25  to  $50  a  day  for  the  next  suc- 
ceeding days.  The  client  shall  in  addition  pay  all  the 
salaries  of  assistants  and  an  additional  amount  equaling 
100%  of  those  salaries  to  cover  the  overhead  expenses  of 
the  engineer's  office. 

The  working  day  of  an  engineer  shall  be  6  hr. ;  and 
when  he  is  absent  from  his  home  city,  his  charges  per  day 
shall  be  based  on  the  charges  for  the  first  five  days' 
work  as  previously  noted,  and  every  day  of  24  hr.  or 
fraction  of  such  day  is  to  be  considered  as  a  day  to  be 
paid  for  without  regard  to  whether  the  time  is  actually 
devoted  to  the  study  of  the  project  in  hand. 

In  some  cases  a  consulting  engineer  is  justified  in 
charging  a  percentage  of  the  actual  cost  of  the  enter- 
prise under  consideration.  On  such  a  basis  the  following 
charges  may  be  made:  For  the  preparation  of  a  project, 
or  the  examination  of  a  project  prepared  by  another  en- 
gineer, charges  for  services  of  the  engineer  and  of  his 
personnel  shall  be  equal  to  2%  of  the  possible  cost  of 
the  enterprise,  if  this  total  not  more  than  $50,000  or 
less  than  $10,000.  For  all  projects  of  probable  cost  of 
less  than  $10,000  the  remuneration  shall  l)e  at  least  $200. 
For  projects  of  $70,000  to  $100,000  the  percentage  shall 
be  11/2%  of  the  cost;  for  projects  of  more  than  $150,000 
the  percentage  shall  be  1  %  of  the  cost. 

For  preparation  of  designs  for  construction  the  fee  of 
the  consulting  engineer  and  his  personnel  shall  be  as  fol- 
lows:  3%  of  the  cost  of  the  work,  if  $50,000  or  less, 
with  a  minimum  fee  of  $300  for  work  under  $10,000. 
For  projects  of  more  than  $70,000  and  less  tlian  $1,000,- 
000  a  fee  of  21/2%  ;  and  for  projects  of  more  than  $1,000,- 
000,  2%.  When  superintendence  of  the  work  is  included, 
the  following  charges  should  lie  made:  Partial  super- 
intendence, comprising  consulting  work  in  the  engineer's 
home  office  and  some  visits  to  the  work  during  its  execu- 
tion, from  3  to  2%  of  the  cost  of  the  work.  Complete 
supervision,  comprising  office  consultations,  visits  to  the 
work  and  superintendence  of  the  execution  by  a  repre- 
sentative of  the  engineer,  control  of  the  contractors,  etc., 


from  5  to  7%,  5%  applying  to  work  of  $1,000,000  <, 
more,  6%  to  from  $100,000  to  $500,000,  7%  to  under 
$00,000.     The  minimum  foe  shall  lie  $:00. 

Sfteel  H°IBeaBTms  airadl  Coiracirette 
fSaglhi^wsiy  Bradlges 

Highway  bridges  witli  I-boani.-  ro.-tin;i  on  concrete  abut- 
ments and  carrying  a  concrete  slab  fioor  are  used  exten- 
sively in  Iowa.  The  accompanying  drawing  represents 
one  of  a  number  of  such  bridges  designed  by  John  A. 
llleman,  County  Highway  Engineer  of  Boone  County. 
Iowa. 

The  design  covers  spans  fi'dm  Ki  io  .■J5  ft.,  using  ii-in. 
21-lb.  beams  for  the  fo7-nier  and  15-in.  l:2-lb.  beams  for 
the  latter.  There  are  six  beams  for  16-ft.  roads  and 
seven  for  18-  and  20-ft.  roads.  In  all  cases  the  sides  of 
the  roadway  are  carried  by  channels  of  the  same  deptii 
as  the  I-boams.     Two  transvorso  angles  are  Ijoitod  to  tlio 
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Plan   below    Slab 
HIGHWAY    BRIDGE    WITH    I-BEAMS    AND    A    CONCRETE 
DECK 

bottom  flanges  of  tho  beams  twid  channels.  Vertical 
angles  riveted  to  the  channels  (and  bonded  to  the  con- 
crete floor  by  long  bolts)  form  the  posts  of  the  angle- 
iron  hand-railing. 

The  deck  is  a  concrete  slab  6  in.  thick,  with  its  lower 
face  1  in.  below  the  tops  of  the  beams.  It  is  reinforced 
by  V2"in.  transverse  rods  in  the  top  and  bottom,  spaced 
12  in.  c.  to  c.  (staggered)  and  l^-in.  longitudinal  bars, 
there  being  one  longitudinal  bar  in  the  space  between 
each  pair  of  beams.  The  edges  of  the  slab  are  9  in. 
thick,  forming  curbs  to  retain  a  3-in.  fill  of  road  mate- 
rial (usually  gravel).  Weep  holes  of  4-in.  tile  are  pro- 
\ided  for  drainage,  spaced  6  in.  from  the  curb  and  10 
ft.  c.  to  c. 

At  the  abutments  three  layers  of  tar  paper  are  jilaood 
on  the  bridge  seats  under  the  ends  of  the  beams,  and 
concrete  is  filled  in  between  the  ends  of  the  beams,  as 
shown.  Tar  paper  is  placed  between  this  concrete  filling 
and  the  wing-wall. 

The  bridges  are  designed  to  carry  a  15-ton  traction 
engine,  with  11-ft.  wheelbase  and  driving  wheels  (22 
in.  wide)  spaced  6  ft.  c.  to  c.  The  load  is  assumed  to 
be  10,000  lb.  on  each  driving  wheel  and  5,000  lb.  on 
each  front  wheel. 
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An  iiimsiiiillv  lic.iw  I'lill  ol'  snow,  niu.sl  of  it  (liil'lcd 
nil  one  sitlc  ol"  tlic  iihiI',  iiinsi'il  (lir  rc>ni|ilrtc  riiiliiiT  of  m 
niimlu'l'  of    llO-rt.    Iltiwc    tili>>rs   (lcM;;nril    Id   silpliiiil.   llic 

roof  of  tlu>  Maji'stic  .lancr  h.ill.  Salt  Lake  City.  Ulali. 
Tlio  aci'idi'nt  iifciirii'i!  nnnuHlialcly  after  tlic  smiw  storm 
nl'  Mar.  v'.").  It  liappiMiod  tliat  no  ouv  was  in  tlui  luiililin^' 
lit  tlu-  tiiiu',  althoiiL'li  the  vcrv  Inrp'  hall  (alioiit  '.'."(iK  l.'iii 
I't.)    WHS   ri'''iilarlv   iiscil    lor   mllir  skatuii:  ami   lhln(■in^. 


FIG.    1.     .'^KKTCH    ICI.KVATION  OF   HOWE   ROOF   TRUSS. 
110-FT.    Sl'AN,   WHICH    COLLATSED 

The  hnildinii-  was  a  frame  stnicturc  comiiletod  only 
iilioul  two  years  aj^'o.  The  main  part  of  the  hall  was 
lihont  'v'!!!)  ft.  lonfx,  roofed  over  hy  a  series  oi'  lO-panel 
timher  Ilowe  trusses  of  llO-ft.  span,  spaced  16  ft.  c.  to  c. 
The  trusses  rested  on  lO.xlO-in.  posts,  and  carried  tlic 
roofing  by  purlins  at  the  panel  points,  supporting  sec- 
ondary rafters.  The  outside  purlins  rested  on  the  upper 
chords  and  the  center  purlins  on  posts  whicli  raised 
the  roof  a])out  31^  ft;  above  the  top  chord. 

The  architect,  B.  0.  Mecklinberg,  Salt  Lake  City,  de- 
clined to  allow  the  details  of  the  truss  to  be  published,  but 
the  accompanying  sketch,  Fig.  1,  gives  the  essential  ele- 
ments, based  on  the  measurements  and  observations  of 
those  in  charge  of  the  wrecking  and  reconstruction  of  the 
building.  The  view.  Fig.  2,  taken  by  a  local  ]iliotog- 
rapher  immediately  after  the  collapse,  shows  a  truss  at 
the  east  end  of  the  hall  .which  did  not  collapse. 

The  trusses  as  already  noted  were  of  110-ft.  span  in 
10  panels  of  11  ft.  each,  and  were  11  ft.  deep,  center  to 
center  of  chords.  The  lower  chord  was  built  of  seven 
2x]4-in.  planks  and  the  upper  chord  of  seven  2xr2-in. 
planks  bolted  together  by  1-iu.  bolts  spaced  18  in.  c.  to  c. 
and  staggered.  The  planks  composing  tlie  chords  were 
Oregon  fir,  surfaced  on  both  sides  and  edges,  so  that  their 
actual  dimensions  were  not  more  than  l%xl3%  in.  and 
l%xll%  in.  In  computing  the  cross-sections  of  the 
chords  11/^x131/^  in.  and  ll^xll^/^  in.  were  the  dimen- 
sions used. 

The  diagonals  Avere  12x12  in.  at  the  ends,  10x12,  8x12, 
8x10  and  6x10  in.  from  ends  tow'ard  the  center  respec- 
tively. These  were  solid  members  mortised  into  the 
chords,  without  the  use  of  castings  at  the  panel  points. 
The  vertical  rods  were  21,4,  2,  1%,  lYg  and  1  in.  respec- 
tively from  the  ends  toward  the  center.  The  roof  purlins 
were  two  2xl2's  sujiported  by  two  2x4:'s  nailed  or  spiked 
to  either  side  of  the  top  chord. 

As  to  lateral  bracing  between  the  trusses  many  con- 
flicting statements  are  made.  Xo  design  was  made  for 
this,  and  such  as  was  put  in  is  not  a  matter  of  record. 
Those  in  charge  of  clearing  up   the   debris  stated   that 


there  was  no  bracing  whatsnevpr,  and  that  the  trusseB 
dcpemird  entirely  on  Ilic  |iiirlins.  rciling,  rafters  and 
hrarin^  hdwiTU  the  posi,'-  for  lateral  sup|MMi..  This 
,-ecnis  luiiill\  po>.-ilile,  yel  there  is  no  evidence  of  otluT 
Ipraeini:  in  tlir  \  iews  taken  immediately  after  the  collapse. 

The  lailuie  was  causeil  in  almost  every  instance  by  the 
Inickling  and  lireakintr  of  the  to|i  chord.  .Many  of  the 
posts  on  the  north  side  of  the  huilding  hroke  oil'  below 
the  kneebraces  and  the  north  wall  fell  outward  as  shown 
HI  l''ig.  3.  'I'lie  hulk  of  tiie  snow  load  was  on  the 
opposite  or  south  side  of  the  ro<if.  The  general  impres- 
sion seems  to  be  that  llie  initial  failure  was  in  the  c-hords, 
alllioiiLih  the  posts  must  ha\e  liecn  siilijecled  to  a  i-on- 
sideralile  bending  moment. 

'riio>e  familial'  willi  the  condition  of  the  trusses  pi'c- 
x'lous  to  llie  collapse  lielieve  that  lliey  Were  on  the  point 
of  failure  for  a  long  time.  Con.-I  ructimi  ai'  the  huilding 
was  a  rusli  jol.  at  the  lieginning  of  a  season  and  e\('rv- 
thing  was  ahea<l  of  the  plans.     The  timher  Avas  green,  as 


I<'IG.    2      EAST    END   OF   BUILDING,    SHOWING   SINGLE    RE- 
MAINING TRUSS  AFTER  COLLAl'SE  OF  ROOF 

nearly  all  available  lumlier  is.  It  is  said  that  y^-and  Vi;- 
in.  shims  were  used  in  some  of  the  mortised  joints  be- 
iweon  chords  and  diagonals.  In  the  top  chord  there  were 
instances  where  the  joints  in  the  two  outside  planks  came 
opposite  each  other.  A  section  of  such  a  chord  was 
observed  during  the  wrecking  operations,  ^lay  '■>. 


FIG.   3.    NORTH  SIDE  OF  BUILDING  PUSHED  OUTWARD 


June  22,  V.)U\ 
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KIGS.    4    AND    f).     VIEWS    OK    TOP-CHOKU    SECTIONS, 
SHOWING    1'EKMANENT   WARPS  OR  BENDS 

When  eoiupleted  the  trusses  were  ceiled  oil'  i'loiii  the 
space  below.  Electric  lights  placed  in  the  space  between 
the  ceiling  and  the  roof  for  the  purpose  of  showing  the 
condition  of  the  trusses  were  sui)sequently  removed.  The 
hall  below  was  steam-heated,  making  this  ceiled  compart- 
ment above,  containing  the  trusses,  extremely  hot  and 
dry.  Conditions  M'ere  therefore  ideal  for  a  maximum 
amount  of  shrinking  and  warping.  It  appears  that  noth- 
ing was  ever  done  in  the  way  of  tightening  rods  and  bolts, 
and  that  long  before  the  collapse  occurred  and  during  all 
the  time  the  hall  was  in  use  many  to])  chords  were  ob- 
served to  be  out  of  line  by  as  much  as  (!  in.,  loi'ming 
irregular  wave-lines  in  ground  plan.  The  cdnditidu  of 
these  top  chords  when  the  collapse  did  occur  is  shown 
clearly  enough  in  Figs.  4  and  5,  which  are  sections  not 
more  than  two  panels  long.  Moreover,  several  sections 
were  warped  also  in  the  vertical  plane.  The  amount 
of  shrinkage  in  the  length  of  the  planks  was  plainly  dis- 
cernible in  the  wide  openings  at  butting  ends. 

Tlie  designer  was  aware  of  these  conditions  and  urged 
the  owner  (it  is  claimed)  to  l)ring  the  toj)  chords  back 
into  line  with  turnbuckles  and  have  them  properly 
braced.  In  the  meantime  the  holding  company  went 
through  bankruptcy  proceedings  and  the  building 
changed  hands.  Nothing  was  done  to  strengthen  the  roof 
trusses  and  the  new  owner  threw  open  tiie  doors  of  the 
building  as  a  roller-skating  rink. 

The  original  design  was  passed  npon  by  the  city  build- 
ing-inspection department,  but  no  subsequent  investiga- 
tion was  made.  Owing  to  the  fact  that  no  lives  were 
lost  there  is  little  local  interest  in  the  failure,  and  the 
building-inspection  de])artment  has  never  made  more 
than  a  cursory  examination  to  determine  the  cause;  the 
results  of  this  examination  are  not  made  public.  As  is 
perhaps  natural  in  such  a  case  there  is  an  evident  desire 
on  the  part  of  all  concerned  to  let  the  matter  rest,  and 
the  foregoing  facts  were  obtained  only .  by  careful  in- 
quiries and  painstaking  search  in  the  field,  which  will 
explain  the  absence  of  data  which  would  be  of  value. 

The  building  is  to  be  I'cconstrurted  on  approximately 
the  same  lines  as  before,  but  the  roof  will  be  carried  on 
two-hinged  timber  latticed  ai-chcs  of  the  same  (110-ft.) 
span.  The  architects  for  rebuilding  the  structure  are 
Scott  &  Welch,  Salt  Lake  City. 


(Df  Ceaa'  Ta'uacM  IFrammes 

In  the  evolution  of  railway  rolling  stock  nearly  all 
the  progress  has  been  the  result  of  a  cut-and-try  process. 
I'arts  have  been  dimensioned  according  to  judgment  and 
experience,  and  until  recent  years  little  attention  has 
been  paid  to  computations  of  stresses  and  jjroportioning 
of  parts  in  accordance  with  the  computations,  (hie 
reason  for  this,  of  course,  is  the  impossibility  of  any 
accurate  determination  of  the  stresses  that  result  from 
dynamic  action  and  shock.  It  is  now  generally  recog- 
nized, however,  that  approximate  comj)utations  of  stresses 
are  of  great  assistance  in  the  intelligent  design  of  rolling- 
stock  parts  and  still  give  ample  room  for  good  judgment 
in  the  adoption  of  final  proportions. 

Interesting  figures  have  just  been  made  pub]i<-  con- 
cerning the  unit  stresses  adopted  in  the  design  of  the 
"Fox"  type  of  pressed-steel  pedestal  trucks,  manufac- 
tured by  the  Pressed  Steel  Car.  Co.,  of  Pittsburgh,  Penn. 
A\'hile  this  type  of  truck  has  been  in  extensive  use  in 
freight-car  service  for  some  20  years,  material  changes 
in  the  design  have  been  made  during  that  time,  not  only 
in  general  dimensions  to  correspond  with  the  increased 
weight  of  rolling  stock,  but  in  the  details  of  various  parts 
to  enable  them  better  to  withstand  shock  and  distortion. 

Each  side  frame  of  these  trucks  is  designed  to  carry  a 
load  ])laced  at  its  center  equal  to  the  full  ^M.C.B.  rated 
larrying  capacity  of  both  axles  of  the  truck.  Under  this 
load  the  fiber  stresses  in  the  truck  frame  must  not  ex- 
ceed half  the  elastic  limit  of  the  metal.  In  other  words, 
the  side  frame  is  designed  for  double  the  static  loading 
l»ermissible  under  the  Master  Car  Builders'  rules.  This 
excess  of  strength  is  provided  to  resist  vibration,  shock, 
lateral  thrust  on  cvirves,  and  other  stresses  that  may  oc- 
cur in  excess  of  the  static  load.  The  truck  transoms  are 
likewise  designed  so  that  the  maximum  static  load  which 
may  be  imposed  upon  them  will  produce  a  fiber  stress 
not  exceeding  one-fourth  the  elastic  limit  of  the  metal. 


l')V   ClIAKLES  "W.    SlIKK.MAX* 

Engineering  News  of  May  18,  191(),  called  attention  to 
the  appearance  of  "General  Statistics  of  Cities:  1915," 
from  the  United  States  Bureau  of  the  Census.  Certain 
average  statistics  relating  to  water-works,  computed  from 
the  report,  are  of  sufficient  general  significance  to  war- 
rant their  presentation  separately.  Group  I  includes  two 
cities  having  populations  in  excess  of  500,000;  Group  II, 
10  cities,  .300,000  to  500,000;  Group  III,  9  cities,  100,- 
000  to  300,000;  Group  IV,  12  cities,  50,000  to  100,000; 
and  Group  Y,  35  cities,  30,000  to  50.000  ])opidation. 

PER  CAPITA  WATER-WORKS  AVERAGES,  BY  POPULATION  GROUPS 

I  11         I.I         IV        V      .\ver. 

Capacity  of  impounding  reservoirs,  gal. .  10.000  4C.,C0()  21 ,000  49,000  19,000  23,000 

Capacity  of  distributing  reservoirs  and 

standpipcs,  gal 420       'MO       300       310       .-)20       420 

No.  of  days' supply 2  ,S       33       30       2:,       4    1        30 

Distribution  System — Main  Pipes  and  Hydrants: 

Persons  per  mile  of  pipe 1,020       (JIO       ,'J30       030       390       690 

Hydrants  per  mile  of  pipe 113       8.1       8.3       7.4       0.8       89 

Hydrants  per  1,000  persons 110     13.2     15  0     13.9     17  2      13  0 

Value  of  water-works  (estimated)  t W.")       $45       $39       $34       $38       $42 

t  These  figures  would  be  somewhat  increased  if  the  value  of  the  water-supply 

works  of  the  Metropolitan  District  of  Massachusetts  were  included. 

•With  Metcalf  &  Eddy.  Consulting  Engineers,  14  Beacon 
St.,  Boston,  Mass. 
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Tremie  Plant  for  Concretini^ 

Stialbevq^uneotuis  Pedestals'" 

r>Y     KllfllV    SMIl'llf 

III  tlu>  coiistnution  «\'  an  fxtciision  to  tlu'  Ixmllioiiso 
at  tlio  Uiiitml  States  Naval  Tniiiiiiii;  Slat  ion,  Newport, 
R.  I.,  a  special  eonereting  ])lant  was  installed  to  place  the 
under- water  jjiers  or  ])edestals  upon  whiili  the  coUunns 
of  the  buildings  foot.  The  project  provided  for  1'^  eoii- 
cTote  and  granite  piers,  ranging  in  overall  height  from 
8  to  14  ft.,  the  granite  extending  from  Kl.  — O.H  to  Kl. 
-|-4.92.  This  type  of  pier  was  ])roposcd  because  of  the 
excessive  ice  action  at  the  location  of  the  boathouse,  due 
to  tiie  shallow  water  and  strong  currents  through  the 
boathouse  channel.     A  typical  pier  is  shown  in   Fig.  1. 

Several  methods  were  considered  for  the  placing  of  the 
concrete,  including  (1)'  premolding,  (2)  the  use  of  a 
cotfer-dam,  and  (3)  tremie.  The  first  method  was  re- 
jected as  impracticable,  because  of  the  uncertainty  of  the 
bottom  elevation,  making  it  impossible  to  determine  the 
exact  size  of  blocks,  and  because  of  the  difficulty  of 
placing  and  aligning  accurately  after  casting;  the  second 
was  given  up  because  of  the  excessive  cost  and  the  lack 
of  such  apparatus  as  pumps,  a  piledriver  that  would 
handle  sheeting,  etc. ;  while  the  third — pouring  in  place 
by  tremie — was  decided  upon  as  being  the  oidy  feasible 
method,  considering  the  nature  of  the  work,  the  location, 
the  cost  and  available  plant. 

The  excavation  was  made  with  a  %-yd.  bucket  mounted 
on  a  small  power  derrick.  The  material  excavated  was 
soft  silt  and  gravel.  As  the  excavation  for  each  pier  was 
com])leted,  the  form,  having  been  previously  built,  was 
placed.  All  forms  were  carefully  made  of  2x6-in. 
tougued-and-grooved    yellow    pine    wnth    4x4-in.    rough 


OrarjHe 


to  keep  llie  I'orin  from  nio\ing  iaieraily  wiiiie  pouring. 
Kight  ;H)-|b.  lead  mine  weighls  were  hung  on  the  outside 
of  each  form  to  overcome  buoyancy. 

The  layout  of  the  jilant  (Fig.  '.')  consist(!(l  of  a  '/2">'''- 
.Vusliii  concrete  iiii\cr  opei-alcd  hy  a  U)-hp.  gasoline 
motor,  a  l.")\;!()-ll.  steel  lloat  carrying  the  fixed  tremie 
hopper  and  frame,  and  a  large  floating  piledi'iv(!r  on 
which  was  rigged  a  jury  boom  carrying  a  !i-cu.ft.  concrete 
bucket.  A  lo-in.  tremie  ])ipe  was  used,  suspended  from 
the  underside  of  the  fixed  hopper  by  two  .'^-ton  differen- 
tial hand-operated  tackles,  capable  of  raising  the  tremie 
easily  and  ra])idly  when  full  of  concrete.  The  tremie 
was  in  two  sections,  one  piece  15  ft.  long  and  one  piece 
2  ft.  G  in.,  the  smaller  section  being  used  with  the  15-ft. 
piece  to  secure  sufficient  length  for  the  deepest  forms. 
To  the  ujjper  part  of  the  tremie  ])ipe  was  attached  a 
ho])])er  ;i  ft.  high,  36  in.  in  diameter  at  the  top.  The 
ujjper,  or  fixed,  hopper  had  a  capacity  in  excess  of  the 
volume  of  the  larger  section  of  pipe.  This  capacity  was 
necessary  in  order  to  insure  filling  the  tremie  above  the 
height  of  the  water  with  the  first  batch  of  concrete. 

A  1 :  2  :  3l/^  concrete  was  used.  The  stone  was  crushed 
granite  1  in.  and  down;  sand  I/4.  in.  and  under,  clean  and 
very  well  graded.  The  resulting  mix  flowed  and  handled 
well  and  remained  plastic  for  a  considerable  length  of 
time.  The  concrete  was  conveyed  from  the  mixer  to  the 
bucket,  on  the  lower  platform,  through  a  tin-lined  wooden 
chute  12  in.  wide  and  10  in.  deep,  the  flow  being  regu- 
lated at  the  mixer.  To  prevent  loss  of  concrete,  however, 
the  lower  end  of  the  chute  was  fitted  with  a  sliding  gate 
and  the  sides  increased  in  height  to  24  in. 

The  concrete  was  carried  from  the  loading  platf(jrm 
to  the  large  upper  hopper  by  the  improvised  derrick  boom 
on  the  piledriver  (Fig.  3).     The  flow  from  this  hopper 
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corner  braces.  The  lower  ends  of  the  corner  pieces  ex- 
tended about  6  in.  below  the  form  proper.  After  placing, 
dredged  material  was  backfilled  around  the  lower  part  of 
the  form  to  prevent  the  concrete  from  working  out  and 


♦Civil  Engineer,  United  States  Navy,  Newport,  R.  I. 
tFrom  Bunetin  No.   22,   PubUc  VVorlcs  of  the  Navy,   March, 
1916. 
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into  the  tremie  was  regulated  by  a  flat  slide  valve  oper- 
ated from  the  platform  at  the  top  of  the  tremie  frame. 
When  the  large  hopper,  holding  about  25  cu.ft.,  was  filled 
with  concrete,  the  tremie  was  lowered  to  the  bottom,  then 
raised  so  as  to  be  just  clear.  A  sack  filled  with  hay  was 
then  placed  in  the  tremie.  floating  at  the  surface  of  the 
water.     The  valve  in  the  upper  hopper  was  then  quickly 
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openod  wide;  the  flow  of  concrete  forced  the  bn<,''  1"  tin- 
bottom  of  the  l)ipe,  carrying  ail  water  out  witli  it.  W'lien 
tiic  tremie  was  fdled  to  a  point  about  2  ft.  above  tlie 
outside  water  surface,  it  was  slac  ked  back  so  as  to  rest  on 
tlie  bottom,  checking  furthei'  flow.  As  more  concrete  was 
de])0sited  in  tlie  upper  ho])per  and  allowed  to  flow  into 
the  tremie  pipe,  the  treniic  was  slightly  raised,  permitting 


ground  waters  makes  possible  the  reclamation  of  many 
thousands  of  acres  of  land  in  California,  Arizona,  X^ew 
Mexico  and  western  Texas,  which  are  not  and  ])roi)ably 
never  could  be  included  in  projects  larger  than  a  few 
hundred  acres. 

The    plant   illustrated    is    ty])i(al    of    the    most    recent 
development  in  this  branch  of  irrigation  engineering.     It 
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the  concrete  to  flow  out  into  the  form.  After  the  form 
had  started  to  fill,  the  bottom  of  the  ])\\h'  was  kept  sub- 
merged in  the  concrete  about  1'^  in.  In  this  way  one 
surface  only  was  presented  to  the  action  of  the  water. 
Great  care  liad  to  be  exercised  in  regulating  the  height 
of  the  tremie,  especially  when  concrete  was  discharged 
from  the  upper  hopper,  as,  with  the  release  of  weight  of 
this  concrete  from  the  smaller  scow,  the  scow  would  rise 
quickly,  carrying  the  tremie  with  it.  Fortunately,  only 
once  during  the  entire  work  was  the  concrete  in  the  jiipe 
lost. 

The  pouring  of  two  piers  a  day  was  considered  good 
progress,  as  the  work  had  toJ)e  conducted  only  at  fa\or- 
able  stages  of  the  tide.  The  form  was  filled  to  aliout  mean 
low  water  and  then  later  cut  off  to  the  required  elevation. 
This  insured  a  firm,  hard  base  for  the  granite. 

The  granite  was  placed  from  a  small  wooden  float  on 
which  a  hand  derrick  was  rigged.  The  cost  of  the  work, 
including  the  cost  of  rigging  the  piledriver,  building 
frame  for  tremie,  and  cost  of  the  tremie,  follows: 


Total  Cost 

Quantity 

I'nit  Cost              Material 

Labor 

Total 

Excavation 

150  cu.yd. 

.S1.G5  per  cu.yd.               

$253 

52 

Forms. .  . 

1,440  sq.ft. 
contact 

0.147  per  sq.ft.  contact 
surface;    $1.93   per 
cu.yd.  concrete 

3,040  ft.  b.m. 

0  058  per  ft.  b.m.            $104.80 

$100  50 

211 

30 

Concrete.. 

109  cu.yd. 

9.91  per  cu.yd.                   503.90 

577  35- 

1,081 

25 

Granite... 

25  cu.yd. 

23.80  per  cu.yd.                 422.10 

174 .  50 

596 

08 

A  tyi)e  of  |)uiiii)ing  plant  which  is  becimiing  exten- 
sively adopted  in  the  Southwest  is  shown  in  the  accom- 
panying illustration,  riants  like  this  are  used  both  for 
small  public  water-supplies  and  on  irrigation  projects. 
The    use    of    these    small    isolated    plants    for    i)umpiiig 


was  completed  in  January  for  the  Guild  Farms  Co.  for 
the  irrigation  of  about  3Sn  ac'res  of  alfalfa  and  grain 
lands  situated  20  mi.  northwest  of  Tucson,  Ariz.,  in  the 
Santa  Cruz  valley.  The  pumping  machinery,  engine, 
etc.,  cost  about  $4,000  and  the  well,  including  drilling 
and  casing  with  hard-steel  stove  pipe,  12-gage,  cost  $7.50 
per  ft.  for  the  24:-in.  section  and  $-5.25  per  ft.  for  the 
Ifi-in.  section.  The  tot.al  depth  of  the  well  is  170  ft.,  of 
win'ch  70  ft.  is  24  in.  and  below  that  1<)  in.  The  cost 
i)f  the  water-supply,  including  everything,  was  therefore 
about  $5,000. 

The  normal  level  of  the  water  in  the  well  is  53  ft. 
below  the  surface.  The  pump  is  a  two-stage  24-in. 
centrifugal  running  at  980  r.p.m.  on  a  vertical  .shaft 
in  the  well,  70  ft.  below  the  surface  of  the  ground.  These 
pumps  are  made  by  the  Layne  &  Bowler  Co.,  Houston, 
Tex.  The  plant  described  was  installed  by  the  Schweit- 
zer Machine  Co.,  of  Tucson  and  Phcenix,  Ariz. 

The  power  is  a  60-hp.  4-cycle  oil  engine  made  by  the 
Western  Gas  Engine  Co.,  Los  Angeles,  Calif.,  of  which 
the  fuel  consumption  is  6  gal.  per  hr.  (;5<S°  Baume).  The 
well  shown  was  tested  by  continuous  pumping  at  the 
rate  of  1,900  gal.  per  miii.  for  S  days,  during  which  the 
water  was  drawn  down  17  ft.,  making  the  average  lift  Gl 
ft.  The  length  of  the  suction  pipe  was  made  35  ft.  The 
water  is  pumped  into  a  concrete  flume  having  a  perma- 
nent weir.  Water  for  domestic  imrposes  (stored  in  the 
l;000-gal.  tank  shown  in  the  background)  and  for  cooling 
the  engine  cylinder  is  pumped  from  the  flume  by  means 
of  a  2y2-in.  centrifugal  puni]).  The  pump  and  engine  were 
subsequently  housed  at  an  additional  cost  of  about  $200. 

It  has  been  found  that  success  in  this  class  of  irriga- 
tion requires  the  services  of  experienced  engineers,  and  the 
farmers  and  ranchers  are  coming  to  all  this.  The  pre- 
liminary    work   requires   a    thorough    knowledge    of    the 
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•jrmimlwnliT  coiitlitioiis  ol'  tlic  locnlity;  and  llic  si'lcrtioii 

IIMll     iM.stllllill!4    (tf    till'     prolUT    (•(|lli|>lll('llt     lui\»'     lifcilllic    II 

ri'i'o<;iii/.t'(l  Idinl  hniiu'li  of  i'ii;;iiici'riii}f. 

Oci'nsioiially  <,M'()iips  of  |>uiii|iiiii,f  pliiiils  likr  the  nwr 
(loscrilitMl  lire  (>|H'riilril  li\  cIim  liir  motors  from  n  rmliiil 
station.  Tlic  'ruison  I'linns  (d.  ii|n'nit('  alioiit  S(i  |iuin|)- 
inir  plants  I'l'oni  tin-  irntnil  powiT  station  of  Ilic  Tiuson 
(ias.  Klfitrif  lii-rht  and  Power  Co.  Tlii'  motor  is  nsniillv 
inountt'd  on  tin-  siinii>  vcrlifiil  sluil't  whidi  cai-rics  tiir 
pump. 

CtAttinj^  Grouain^dl  Wire  Stops 
Teleplhoirae  Trotuilhlle 

iMtci't'cri'iici'  hctwt'i'ii  a  Liroiindccl  ti'lcplionc  line  iiiid  a 
powiM'-distrihntion  line  in  Wisconsin  lias  rcccnily  lircn 
1  ui'cd  iiy  si'clionalizini;'  the  ovcriicad  f;;round  wire  installed 
on  the  power  poK's  for  liiiiitnin<i  protoetion.  This  \\;t- 
the  ca.^if  of  till'  Uansjor  Telephone  Co.  against  the  Clii- 
eago,  ^lilwauki'e  &  St.  PanI  Tiy.,  which  maintained  a 
■1,400-volt  signal  .sn])])ly  line. 

There  was  a  continuous  overhead  ground  wire  ahont 
'I  ft.  above  the  power  conduetors  and  grounded  at  each 
tenth  pole.  Tlie  telephone  lines  were  a  half  mile  away 
from  the  power  line  e.xeept  in  the  village.  It  appeared 
that  the  ground  wire  had  become  a  part  of  the  ground 
(ircuit  between  subscribers  near  to  and  far  from  the 
exchange.  Tlie  ground  wire  M'as  cut  for  test  by  the  eiiui- 
neering  stall'  of  the  Wisconsin  Railroad  Commission  iiiid 
this  reduced  the  interference  to  such  an  extent  that  the 
railroad  company  decided  to  install  section-break  strain 
insulators,  at  the  same  time  removing  the  ground  con- 
nections nearest  the  exchange. 

The  engineers  of  the  commission  believe  that  many 
similar  situations  all  over  the  country  could  be  similarly 
relieved,  to  remove  the  deadlock  between  the  power  con- 
cerns, which  claim  the  grounded  telephone  systems  to 
be  obsolete,  and  the  small  telephone  companies  which 
maintain  that  their  service  was  all  right  before  the  power 
lines  began  to  o])erate. 

W. 

A  new  method  of  handling  material  on  concreting 
trains  has  been  developed  on  the  Chicago  track-elevation 
work  of  the  Chicago,  Eock  Island  &  Pacific  Ry.  In 
general  practice  the  material  cars  have  temporary  run 
ways  for  wheelbarrows,  by  which  the  materials  are  de 
livered  to  the  mixer  car. 

The  first  improvement  for  the  Rock  Island  trains  was 
to  equip  the  gondola  cars  with  permanent  runways.  These 
cars  are  operated  only  in  construction  service  and  run 
between  the  Rockdale  gravel  pit  and  the  Chicago  work. 
As  they  are  loaded  directly  from  the  gravel-washing  plant, 
the  runways  do  not  interfere  with  the  load.  The  purpose 
was  to  save  the  time  consumed  in  placing  and  removing 
the  runways  every  time  a  new  supply  of  material  cars 
was  attached  to  the  train.  It  was  found  also  that  the 
men  felt  safer  and  that  this  was  reflected  in  the  amount 
of  work  done.  The  vise  of  these  permanent  runways  re- 
duced the  cost  about  15c.  per  yd.  for  labor. 

A  further  step  has  been  taken  this  year  by  putting  a 
narrow-gage  industrial  track  on  each  runway  and  oper- 
ating   small    Koppel    V-shaped    steel    dump-cars.     There 


is  II  runway  on  each  side  of  the  train,  the  tracks  being 
.■nlillected  hy  11  switch  on  the  liii\er  ciir  >i>  that  all  the 
diiiiip-ciirs  niii  III  the  same  side  nl'  the  charging  hopiier. 
The  cars  are  pu>liei|  hy  hand,  hut  a  cubic  is  used  to  haul 
the  loaded  ears  up  the  incline  liiuii  the  tup  of  the  gon- 
iliila  cars  to  the  ninr  nF  the  miver  cur. 

Ill  the  accompanying  illustrations  the  large  vi(!W  shows 
the  train  of  nuiterial  cars,  with  runwav  and  track  along 
each  side,  and  the  mixer  car  at  the  end.  The  concrete 
is  being  place<|  in  the  abutment  wall  of  a  sid)way.  One 
of  the  n])per  views  shows  a  loaded  car  with  cahli!  attached 
for  hauling  up  to  the  charging  hopper.  Tlu!  other  view 
shows  the  track  connections  and  a  cur  being  diiiiiped  iit 
the  hopper. 

Willi  this  ('(luipmenl  and  iiictjiinl  <,\'  working,  all  wlicel- 
hnrrnws  and    liaM'  the   men    .■iic   cliniiiiiitcil,   while   a    I'ui- 


.SMALI>   DUAir-CAH.S   HAXDI.INU    AlATIOIMAL  UX 
CONCRETING  TRAINS 

ther  saving  is  made  of  about  20%  in  the  labor  cost  of 
handling  concrete.  This  work  is  being  done  by  company 
force,  and  the  improved  method  of  handling  material 
was  devised  Ijy  Robert  H.  Ford,  Engineer  of  Track  Ele- 
vation. 


Age  <Q)f  ILalke^SIhor©  Wsx^eip 
Marks 

This  is  the  subject  of  an  interesting  chapter  of  the 
preliminary  report  of  Adolph  F.  ^leyer  of  St.  Paul  and 
Arthur  B.  White  of  Toronto,  consulting  engineers  to  the 
International  Joint  Commission,  investigating  the  water 
level  of  the  Lake-of-the-Woods.  It  was  necessary  to  de- 
termine the  level  of  tlie  lake  before  this  level  was  dis- 
turbed by  the  works  of  man.  The  report  goes  into 
considerable  detail  as  to  the  significance  of  the  various 
forms  of  vetretation  as  evidence  of  the  former  lake  stages. 
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wati:t;  staixs  m;   marks  on  uocks  along  shoiie,  i.akto-of-thk- woods 
1 — Clearly   defined   marks.      2 — Illustrating   time   required   for  growths  to  eltace  mark 


Moss  and  lichens,  common  vegetation  in  northern  lati- 
tudes, played  an  important  part,  the  water  stains  on 
rocks  along  the  shore  heing  due  to  the  absence  or  partial 
absence  of  one  or  more  forms  of  these  lichens. 

It  was  found  that  removal  of  these  lichens  and  the 
formation  of  a  water  mark  by  standing  water  might  be 
effected  in  a  comparatively  short  time,  possibly  a  season, 
but  a  number  of  years  were  required  to  substantially 
change  the  sharpness  of  a  water  line  once  formed. 

These  stains,  or  water  marks,  are  shown  in  Fig.  1, 
the  marks  being  higher  on  the  exposed  face  than  around 
the  corner  where  protected  from  wave  action.  The  length 
of  time  required  to  alter  a  mark  is  illustrated  in  Fig.  2, 
where  the  high-water  mark  was  cut  in  the  rock  in  1895. 

W8N.slhi®dl  O-suitt  fljm  Flood 

By  Ehnest  D.  Clabaugii* 

A  January  flood  in  Southern  California  played  havoc 

with  a  bridge  of  the  Atchison,  Topeka  &  Santa  Fe  Ry., 

over  the  Santa  Ana,  between  Richfield  and  Olive.     On 


•Bridge  Inspector,   Atchison,   Topeka  &  Santa  Fe   Ry.. 
So.  Olive  St.,  Anaheim,   Calif. 


the  north  side  300  ft.  of  cml)ankment  was  washed  out, 
on  the  south  side  400  ft.  Ten  Ijcnts  were  taken  out  and 
numerous  scattered  piles  of  the  trestle,  as  were  also  four 
GO-ft.  steel-girder  spans  and  four  concrete  piers.  Three 
of  the  spans  have  been  located,  but  the  fourth  has  en- 
tirely disappeared.  Two  were  sticking  above  the  sand, 
as  illustrated  in  Figs.  1  and  2,  while  the  third  was  dis- 
covered by  kicking  it  while  wading  in  the  river. 

In  repairing  the  bridge  a  temporary  pile  trestle  was 
built  out  from  Mdiere  the  embankment  had  been  and 
along  the  former  site  of  the  girders.  Tliis  trestle  con- 
sisted of  five-pile  bents  spaced  14  ft.  c.  to  c.  and  of  two 
4-ply  chords.  The  piles  were  driven  to  refusal,  the  aver- 
age penetration  being  28  ft.  The  projection  above  ground 
was  8  ft.,  giving  a  pile  length  below  cutoff  of  36  ft. 

During  piledriving  two  of  the  concrete  piers  were  en- 
countered. These  were  found  to  be  at  depths  of  14  and 
17  ft.  below  the  surface  of  the  sand.  The  piers  were 
definitely  located  by  means  of  a  water  jet  and  were  found 
to  be  turned  over  on  their  sides,  having  fallen  slightly 
upstream.  One  pier  had  been  left  standing  by  the  flood, 
and  resting  against  this  and  in  line  with  the  track  was 
one  of  the  spans  with  one  end  sticking  down  into  the 
sand  a  distance  of  28  ft.  (Fig.  2). 


I 


PIG.   1.     EXCAVATING   FOR   GIRDER   SPAN;   PILEDRIVERS  WORKING  AT  BOTH  ENDS  OF  TRESTLE 
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This  s]>iiii  liml  to  lie  ifiiiii\('(l  in  onlcr  to  cxlfiul  llu! 
trostio,  and  tliis  opLTiition  was  a(c(iiii|)lisli('(l  liy  sinkiiij,'  ii 
tiniljor  roH'cr-daiii  iiu'losinj,'  tiu-  girder.  TIk'  hiiiuI  was 
I'xravatfd  rroiii  inside  by  a  tinio-coiisiiiniiig  nicllind  niiido 
lU'ci'ssary  hy  tliu  accuniulalioii  of  dehris  and  l)ri<lgo  ties 
that  luui  oollccti'd  alumt  tho  girder,  making  it  iniiiossil)I(; 
to  use  a  ehmishell  bueket.  All  tliu  dirt  Iiail  to  lie  sliuv- 
I'led  ink)  boxes,  Avliiih  were  raised  by  a  derrick  ( Fig.  I ) 
and   dumped  to  one  side  of  tlie  eoirer-dani. 

Water  in  llie  river  was  diverted  from  around  iho  gir- 
ders by  means  of  a  saiulbag  levee.  To  remove  llu;  water 
I'rom  the  inside  of  the  eoiror-dam  two  8-in.  centrifugal 
pumps  had  to  work  continuously.  At  20-ft.  dei)lli  tlieso 
jiumjts  could  barely  keep  up  with  the  inllowing  water. 
At  ibis  depth  a  50-ton  wrecking  train  ])ul]('(l  the  girder 
tlu'  remaining  distance  out  of  the  sand.  As  long  as  tho 
span   was   inlai-t  the  wrecker  could  mdy   shake  it.     The 


sides  were  jiarted  hy  an  oxyhydrogen  llame ;  then  by 
alternately  raising  and  lowering  tho  endH  of  each  girder, 
tho  two  were  readily  removed,  one  at  a  time.  Ah  noon 
as  tho  span  was  out  of  I  hi!  way  tho  gap  was  closed  and 
trallie  resumed. 

The  other  spans  will  bo  <'\humed  ns  soon  as  tho  water 
in  the  river  lowers  sulliciently  to  make  |)umj)ing  ])ractica- 
hlc.  Tiicse  K])an«  lio  almost  ])arallcl  to  aiul  3  or  4  ft. 
bciuw  tiio  surface  of  the  ground  and  their  removal  will 
not  i)reseiit  unusual  dilliculty. 

This  washout  sto])pod  trallie  on  this  lino  from  the  latter 
part  of  January  until  the  end  of  A])ril,  but  this  did  not 
.seriously  interfere  with  the  business  of  tho  railway  as 
tho  line  was  used  ])rimariiy  as  a  cut-oil"  for  freight  traflic 
between  San  Bernardino  and  San  Diego  and  this  busi- 
ness was  readily  diverted  througli  Fullerton,  tho  haul 
being  lengthened  by  about  JO  mi. 


PIGS.  2  TO  5.    VIEWS  SHOWING  HOW  ONE  OF  THE  WRECKED  GIRDER  SPANS  WAS  RECLAIMED  ON  THE 

SANTA  FE  BRIDGE  IN  OLIVE,   CALIF. 

rig.  2 — steel  girder  spans  60  ft.  long,  almo.st  buried  in  sand.     Fig.  3 — Coffer-dam  inclosing  girder  span.     Pig.  4 — Recovering 
span,  using  wrecking  train.     Pig.  5 — Taking  girder  ashore  on  wrecking  train 
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LOWERING    SLAIJS    OP    FOIiilER    KIDIOWALK 

0,(3)  'M<s^iw  (Gcsi.dle 

Last  summer,  after  a  nuihber  of  streets  in  Dyersburg, 
Tenn.,  had  been  improved,  it  was  fomid  tliat  the  con- 
crete sidewalks  would  either  have  to  be  rebuilt  or  lowered 
to  new  grade.  In  view  of  tlieir  excellent  condition  it 
was  decided  to  lower  them.  Tlie  following  costs  are  for 
a  typical  section  of  tliis  work : 

Lineal  feet   of  sidewalk 74  ft. 

Width    of   sidewalk 5  ft. 

Cost    of   labor $2C.40 

Cement;    8    sacks   at    60o 4.80 

Sand;    %    yd.  at   .$3 .75 

Sand:    %    yd.   at   $1.40 1.05 

Total    cost    133.00 

Excavation  on  tliis  section  amounted  to  18  cu.yd.  and 
the  cost  of  lowering  to  8.8c.  per  sq.ft.  The  sidewalk  in 
Dyersburg  is  laid  by  contract  at  12i/^c.  per  sq.ft. — 1 :  2 
(limestone  screenings)  for  %-m.  top;  1:3:5  for  Sy^-in. 
base.  The  saving  accomplished  by  lowering  instead  of 
rebuilding  therefore  amounted  to  3.7c.  per  sq.ft.  The 
contractor  has  agreed  to  lower  sidewalks  in  the  future 
for  8c.  per  sq.ft. 

I*: 

By  J.  W.  SwAKi'ix* 

The  geological  formation  of  the  island  of  Sumatra 
is  volcanic  and  its  streams  have  no  gravel.  There  is, 
however,  plenty  of  sand.  As  a  usual  thing,  the  roads  are 
little  more  than  trails,  with  only  the  deeper  streams 
crossed  by  bridges.  Eecently,  a  hydroelectric  plant  was  in- 
stalled in  the  interior,  and  it  was  necessary  to  build  a  road 
wide  enough  to  accommodate  bullock  trucks,  and  bridges 
of  sufficient  strength  to  bear  up  the  heaviest  parts  of  Pel- 
ton  wheels.  Timber  stringers  set  on  distinctly  Sumatran 
piers  were  used.  The  cement  for  these  piers  Avas  trans- 
ported in  sacks  carried  on  tlie  heads  oP  Ihe  natives. 

♦Hayward,  Calif. 


SIDEWALK  RELAID  AT  NEW  GRADE 

Arriving  at  the  site,  an  appro.ximate  1 : 4  mixture  of 
dry  cement  and  dry  river  sand  was  hand  mixed.  The  mix- 
ture Avas  then  shoveled  dry  into  empty  burlap  bags,  and 
these  were  piled  sandl)ag  fashion  in  the  stream,  as  shown 
in  the  jDhotograph.  The  first  tropical  rain  that  came 
along  was  supposed  to  complete  the  concrete. 

In  the  far  interior,  some  "'f  the  natives  looked  on 
these  bridges  as  trap's  set  by  the  white  men  and  still  clung 


SUMATRAN   BRIDGE   PIERS   BUILT   OF   BAGS   OK 
1  :  4   CEMENT  AND   SAND 

to  the  use  of  their  fords.  However,  the  more  daring 
spirits  mustered  up  sufficient  courage  to  cross  these  dia- 
bolical contrivances,  and  their  example  was  soon  followed 
l)y  the  more  timid. 


Test  ©f  Adlhi 


esBOim  of  Fsice  Tale 
Bad 


A'itrified  clay  tile  are  used  as  smoke  and  blast  protec- 
tion for  the  concrete  encasement  of  the  Boston  &  Albany 
R.K.  crossing  over  the  Xew  York,  Xew  Haven  &  Hart- 
ford E.E.  tracks  at  Worcester,  Mass.     A  test  was  made 
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to  (li'U'rniiiio  till'  K'rij)l>iii^'  elVccI  Ik'Iww'Ii  tile  and  oinii-ri-U'. 
Very  Hiitislnctorv  iidliosfon  Htrcnglli  wns  fwiiid;  in  I'act 
tlio  8tr('nj,'tli  of  tlic  f,Mip  (vxfri'dcd  tlu'  (il.rciif,'tli  of  'J-day- 
(ilil  roniTotv.     Till!  followinjf  parlfcnlars  arc  {,'ivi'M  hy   F. 

15.  Fri'cinaii,  Chief  Imi- 
^n'nccr  of  Uio  Boston  A'. 
Aihany  If.U.  Tlio  In)) 
of  llic  ioconiolivc  stacks 
comes  witliin  .'!  ft.  of 
tlic  nndcr  surface  of  llie 
bridi^c.  The  tile  select- 
ed for  these  conditions 
was  burned  specially 
hard,  almost  to  vitri- 
fication. To  ])re\i'nt 
e.\cessi\c  \\ar])in^  in 
the  l)urning,  the  size 
Avas  made  small,  8x.S  in. 
The  tile  is  I  in.  thick, 
and  has  on  the  back 
three  lon;j;itudinal  dove- 
tail ribs  1%  in.  wide  on  toj),  1  i/y  in.  wide  at  the  neck 
flnd  14  i"-  high. 

The  test  block  of  concrete  was  made  Gi/o  in.  high,  with 
1:2  mortar  in  the  lower  inch  (2  in.  from  face  of  tile), 
and  1:2:4  concrete  for  the  41,4  in.  above  this.  After 
5)  days'  hardening  the  tc.-it  was  made  in  the  way  shown  by 
the  sketch.  The  average  of  the  strengths  obtained  in 
t^everal  tests  was  l,^^;)  lb. 

The  rods  of  which  load  was  apjjlied  were  molded  in  the 
specimen,  and  probably  had  a  certain  amount  of  supi)ort 
from  the  concrete  itself.  However,  if  a  well-marked 
]'lane  of  Avcakness  existed  at  contact  of  tile  and  concrete, 
embedment  of  the  rods  would  not  delay  the  s])litting  away 
of  the  tile  very  long. 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIiiMlinilllllMIIIMIMIU 


P'iSBBIb. 
Failed  along  Line  A-A, 

Concre-fe  pulled  apar/- 

TEST  OF  HhAST-I-UOTIX'TlON 

TILIO    KOK    HON!)   TO 

CONCKliTlO 


Catehbnsin  Inlet  Protectors  are  shown  in  the  accompanying 
illustrations.  They  are  examples  of  the  practice  of  the  Gal- 
veston, Tex.,  street  commissioner.  The  sidewalk  curbs  are 
practically  sharp  cornered  (not  over  2-ft.  radius);  and  the 
catchbasin  inlet  is  either  in  the  street,  as  the  first  view  shows. 


CATCHBASIN  INLET  PROTECTORS,  GALVESTON.  TEX. 

or  at  the  point  of  intersection,  as  in  the  second  view.  The 
street  authorities  are  evidently  inclined  to  protect  the  in- 
lets and  curb  corners  at  any  cost.  Not  all  the  curb  corners 
in  the  business  section  of  Galveston  are  thus  "armored." 

.\  Conoretins  Train  for  Buildin;;  a  Retainins;  AVall  was  de- 
vised by  G.  C.  Earl,  Assistant  Division  Engineer  of  the  Bing- 
ham &  Garfield  R.R.  This  railway  winds  around  and  among 
the  Utah  Copper  Co.'s  immense  mines  at  Bingham,   Utah,  and 


CONCRETING  TRAIN;  UTAH  COI'I'ER  CO.,  HINfJlIAM,  UTAH 

Is  used  primarily  to  brinB-  ore  from  the  various  benches  or 
berniH  (where  It  Is  excavated  by  steam  shovel)  to  the  con- 
central  itiK-  plant  at  GarHeld.  The  railway  climbs  the  moun- 
tain sides  on  i%  grades  by  means  of  switchbacks,  so  that 
the  tracks  are  often  but  a  short  distance  apart  horizontally, 
separated  by  steep  slopes.  Between  two  such  laps,  or  levels 
of  track.  It  was  recently  necessary  to  construct  a  retaining 
wall,  and  the  view  shown  Illustrates  the  construction  method 
and  plant.  On  account  of  the  track  above  (not  shown)  a 
permanent  plant  could  not  be  placed  on  the  uphill  side,  so  a 
movable  plant  was  de.sitined  to  work  from  one  of  the  main 
tracks  of  the  lower  level.  When  necessary,  this  outfit  can 
be  moved  to  a  siding  to  permit  train  operation.  The  plant 
consists  of  a  locomotive,  a  flat-car  with  an  overhead  bridge, 
a  10-cu.ft.  concrete  mixer  and  a  gondola  car  for  gravel.  A 
half  day's  supply  of  cement  is  kept  on  the  mixer  car.  A  track 
and  a  4-wheeled  skip  brin^  the  gravel  from  the  gondola  to 
the  mixer  hopper.  The  track  is  laid  on  the  bridge  incline  and 
on  top  of  the  gravel  in  the  gondola,  until  it  is  necessary  to 
support  it  on  horses  as  the  car  is  emptied.  To  bring  the 
skip  up  the  incline,  a  hoist  is  provided  below,  alongside  the 
mixer.  Both  mixer  and  hoist  are  operated  by  steam  from  the 
locomotive.  The  mixer  is  charged  from  the  overhead  bridge 
and  discharges  into  a  chute  which  carries  the  concrete  to  the 
forms.  The  bridge  car  is  reversible  and  can  be  coupled  to 
either  end  of  the  gondola.  The  capacity  of  the  plant  aver- 
ages 125  yd.  per  day. 

CoHtH  to  Build  Spur  Tracks  are  given  in  a  recent  issue  of 
"Power."  A  778-ft.  spur,  including  a  1,660-ft.  trestle,  cost 
$6,121.  Spurs  built  entirely  on  the  surface  cost  from  $1.30  to 
$2.40  per  ml.  Following  are  the  items  for  spurs  of  different 
lengths.     The  work  was  in  Massachusetts: 

SPUR  TRACK;  LENGTH,   562  FT. 

Ballast   73   cu.yd.    @    $0.75  $55 

Ties    281    @        .52  146 

Rail,  56-lb.  T 9.32  tons    @    28.54  266 

Joints    24    @        .62  15 

Split   switch  and   frog 75 

Spikes    3.3   kegs   @      4.10  13 

Tracklaying    562    ft.    @        .25  140 

Teaming   on   track   material 12    tons    @      1.25  15 

Total    $725 

SPUR  TRACK;  LENGTH,  693  FT. 

Grading,  earth 682  cu.yd.    @  $0.30  $205 

Ballast,   cinder 234    cu.yd.    @  .25  58 

Ties    304    @  .51  155 

Rail,  60-lb.  T 10.79  tons    @  28.54  308 

Joints    60    @  .65  39 

Spikes    4    kegs    @  4.10  16 

Switches   and    frogs 202 

Tracklaying    693    ft.    @  .25  173 

Teaming  on   track  material 17   tons   (a)  1.25  21 

Total    $1,177 

TRESTLE  AND  SPUR;  LENGTH,  778  FT. 

(Construction:   Timber  on   Concrete   Piers.     Trestle  About 

160  Ft.  Long) 

Excavation    202  cu.yd.    @   $0.50  $101 

Concrete  in  i)iers  and  abutments.. .  208.5  cu.yd.  @  5.75  1,199 
Timber  In  trestle,  including  ties  on  trestle, 

40  M  bd.  ft.    @    60.00  2,400 

Ellis    bumper    (1) 70 

Ladder    (1)    4 

Earth-filling   4,200  cu.yd.    ®        .31  1,302 

Ties   314    @        .59  185 

Rails,  75-lb.  T  (laying) 778  ft.  track    @        .25  194 

Rails,    75-lb.    T 17.36    tons    @    30.63  532 

Joints,  continuous 52    (a)      1.64  85 

Spikes    4.1    kegs    @      4.10  17 

Teaming  on  track  material 26  tons   @      1.25  32 

Total    $6,121 
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The  widespread  "Safety  First"  movenient,  which  has 
iiad  such  a  wonderful  effect  in  the  railway  service  and 
in  industrial  establishments  in  reducing  the  number  of 
accidents  to  workmen,  is  receiving  attention  also  in  en- 
gineering-construction work.  It  is  much  more  diflicult 
to  train  the  shifting  force  of  workmen  employed  on  the 
average  construction  contract  to  observe  safety  rules  than 
it  is  to  educate  the  more  permanent  employees  who  work 
on  a  railway  or  in  a  machine  shop.  The  engineer  who 
wishes  to  reduce  accidents  to  those  working  under  him, 
therefore,  usually  gives  chief  attention  to  guarding  ma- 
chinery and  to  safe  handling  of  explosives. 

It  seems  worth  while  to  call  attention  to  one  simple 
safety  appliance  that  ought  to  be  much  more  generally 
used  on  construction  work,  and  that  is  goggles  for  the 
protection  of  the  eyes  where  men  are  engaged  in  chip- 
ping stone  or  metal  or  in  other  work  where  the  eyes  are 
likely  to  be  struck  by  flying  particles.  In  a  special  bul- 
letin on  "Industrial  Accident  Prevention,"  issued  by  the 
New  York  Department  of  Labor,  several  pages  are  de- 
voted to  protection  of  the  eyes.  It  is  fortunate  that 
the  wide  use  of  automobile  goggles  makes  it  possible  to 
obtain  for  workmen  almost  anywhere  now,  at  a  trifling 
sum,  eye-protecting  apparatus  that  is  generally  entirely 
satisfactory.  Not  only  this,  but  the  custom  of  wearing 
goggles,  which  the  automobile  has  established,  has  gone 
a  long  way  toward  eliminating  the  prejudice  against  their 
use  and  made  it  much  easier  to  induce  workmen  to  wear 
them. 


Sufficient  experience  has  accumulated  in  concrete-road 
construction  so  that  most  concrete  roads  as  now  built 
have  a  hard  and  durable  surface  capable  of  resisting  the 
wear  of  traffic.  Difficulties  are  being  experienced,  how- 
ever, especially  in  northern  latitudes,  with  the  rising 
up  of  one  slab  above  another  at  transverse  joints  and 
also  with  the  gradual  widening  of  longitudinal  cracks. 

In  concrete  roads  built  south  of  the  latitude  of  New 
York  little  trouble  seems  to  be  experienced  with  cracking. 
The  generally  adopted  ]3lan  of  filling  a  crack  with  melted 
tar  and  covering  it  with  sand  appears  to  make  the  road 
as  good  as  new,  involves  little  expense  and  appears  to  bo 
unobjectionable,  except  on  the  possible  ground  of  the 
appearance  of  the  pavement. 

In  roads  located  farther  north,  liowever,  there  arc 
cases  where  longitudinal  cracks  in  a  concrete  road  have 
given  much  more  trouble.  In  certain  cases  the  crack 
gradually  widens  until  sometimes  the  two  sides  are  sep- 
arated as  much  as  two  or  three  inches.  Trouble  has  been 
experienced  occasionally  also  with  the  slabs  on  the  two 
sides  of  a  longitudinal  crack  getting  out  of  level.  A 
concrete  road  in  North  Andover,  ]\Iass.,  was  so  heaved 
1)V  the  frost  last  winter  that  the  concrete  on  one  side 


of  a  crack  through  the  center  was  2  in.  higher  than  on 
the  other.  When  the  frost  came  out  of  the  ground,  the 
slaljs  settled  back  to  place;  but  the  cracks  which  were 
originally  hair  cracks  were  widened  to  about  i/^  in.  in 
some  places.  The  cause  of  this  movement  on  this  par- 
ticular road,  and  probably  on  most  roads  where  trouble 
has  been  experienced,  is  poor  drainage  of  the  subgrade. 
In  any  climate  where  the  frost  penetrates  deeply,  if  the 
subgrade  is  saturated  with  water,  there  is  bound  to  be 
considerable  upward  movement  as  the  ground  freezes ; 
and  if  one  side  of  the  road  is  wetter  than  the  other,  the 
heaving  will  be  unequal. 

Every  road  engineer  of  long  experience  knows  that  in 
constructing  all  of  the  older  kinds  of  highways,  from  dirt 
roads  to  macadam,  good  drainage  is  tlie  first  essential  to 
success.  Possibly  some  engineers  may  have  had  the  idea 
that,  because  a  concrete  road  forms  a  tight  roof  over  the 
subgrade  and  distributes  the  load  equally  over  it,  thor- 
ough drainage  is  less  necessary.  The  experience  previ- 
ously mentioned  indicates  that  it  as  well  worth  while  to 
take  pains  with  drainage  where  a  concrete  road  is  to  be 
built. 

There  are,  however,  engineers  who  are  fearful  of  the 
results  from  longitudinal  cracking  in  a  concrete  road 
even  with  the  drainage  thoroughly  taken  care  of.  It 
was  doubtless  this  feeling  on  the  part  of  many  engineers 
that  led  to  the  recommendation  by  the  Concrete  Road 
Conference,  last  February,  that  on  concrete  roads  20  ft. 
or  more  in  width  reinforcement  should  be  embedded  to 
prevent  longitudinal  cracking.  There  is  controversy, 
however,  as  to  how  much  reinforcement  is  necessary  to 
make  a  road  safe  against  cracks  and  as  to  whether  the 
reinforcement  will  not  be  broken  if  a  crack  does  occur, 
so  that  it  will  not  prevent  the  gradual  separation  of  the 
slabs. 

Where  such  separation  happens,  it  is  evident  that  the 
slabs  creep  on  the  subgrade.  Such  creeping  has  been 
known  to  take  place  even  when  the  subgrade  was  made 
entirely  flat.  Probably  the  water  percolating  into  and 
freezing  in  the  central  crack  is  sufficient  to  account  for 
this  movement. 

A  plan  has  been  suggested  and  is  under  consideration 
for  adoption  on  an  important  road  some  five  miles  in 
length  in  the  vicinity  of  New  York  City  to  obviate  the 
risk  of  trouble  from  the  creeping  of  slabs  and  thoroughly 
bond  them  to  the  subgrade.  The  road  in  question  runs 
through  a  traprock  district  where  good  material  for  a 
telford  base  is  obtainable  at  nominal  cost.  It  is  pro- 
posed after  completing  and  rolling  the  subgrade  to  place 
upon  it  a  layer  of  telford  stone,  exactly  as  would  be  done 
for  building  an  ordinary  macadam  road.  This  telford 
will  be  filled  with  spalls  and  compacted  with  a  steam 
roller.  The  telford  stone  will  in  this  way  be  thoroughly 
bonded  with  the  subgrade.  It  is  proposed  to  fill  the 
voids  in  this  layer  of  telford  with  portland-cement  grout 
and  then  lay  on  top  of  it,  before  the  grout  begins  to  set, 
a  layer  of  concrete  3  to  4  in.  thick.    If  made  in  this  way, 
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the  coiuroto  top  hIiouM  lie  iiorfcelly  iiioiiolilliii'  willi  tin- 
tclford  stone  iindoriiciitli.  Tlic  whole,  in  fact,  would 
form  II  layer  of  concrete  10  to  12  in.  in  lliickncs.s.  'I'lie 
under  .snrfaco  of  this  concreto  woidd  he  so  thoroii>,'ldy 
hondcd  to  the  snl)f,M-ado  that  no  cree|>ing  inovonient  would 
he  iMwsihlo.  Apparently  the  cost  of  constructing'  a  road 
in  this  way  should  he  little  if  any  more  than  the  cost  of 
constructing,'  the  ordinary  sinj^le-course  concrete  nmil. 
The  telford  lm.se  should  ho  laid  and  prouted  for  ahout 
!)5  to  (!0c.  per  sq.yd.,  and  50c.  to  (iOc.  per  .sq.yd.  shoidd 
he  sulliciont  to  cover  the  cost  of  the  loj)  layer  of  concrete. 

This  type  of  concrete-rond  construction  nii;,'lit  have 
notahle  advantajjea  where  there  is  availahle  ])leMty  of 
local  stone  that  is  too  soft  to  stand  wear.  This  stone 
could  he  used  for  the  telford  layer,  reducing'  hy  one-half 
the  amount  of  hard  stone  or  <,'ravel  lu'cessary  to  shi])  in 
for  the  tinishing  concrete.  It  would  have  the  advan- 
tage, moreover,  of  giving  a  hetter  hond  hetween  the  suh- 
grade  and  the  aincrete,  and  hetween  the  u]iper  and  lower 
courses,  than  is  aj^t  to  he  ohtained  in  the  ordinary  two- 
course  construction. 

It  is  worth  consideration,  moreover,  whctlicr  tliis  type 
of  construction  would  not  he  especially  advantageous 
where  a  concrete  road  is  built  without  transver.se  joints, 
as  is  being  practiced  now  hy  a  number  of  road  engi- 
neers. It  .seems  reasonable  to  believe  that  with  the 
thorough  bonding  to  the  subgrade,  which  would  take 
})lace  in  this  construction,  the  contraction  due  to  tem- 
perature or  moisture  changes  would  be  so  distributed 
over  the  road  that  the  tendency  to  cracking  might  be 
greatly  reduced. 

We  commend  the  suggestion  to  engineers  interested 
in  concrete-road  construction  and  sliall  be  pleased  to 
receive  any  criticisms  or  suggestions  in  connection  with  it. 

The  rear  collision  on  the  ]\Ianliattan  Elevated  Ry.  on 
June  8,  in  which  the  motorman  of  a  train  was  killed 
and  a  number  of  passengers  were  injured,  has  revived 
public  agitation  to  have  the  block  sy.'^tem  adopted  on 
the  elevated  lines.  There  is  practically  no  disagreement 
from  the  proposition  that  the  block  system,  in  some 
form  or  other,  is  the  only  reasonably  safe  method  of 
operating  trains  in  general  railway  service.  Under  the 
special  conditions  of  elevated  railway  service,  however, 
the  remarkable  record  of  safe  train  movement  imder 
densely  crowded  traffic,  which  has  been  shown  on  the 
Manhattan  elevated  lines  for  many  years,  demonstrates 
beyond  question  that  it  is  possible  to  operate  such  rail- 
ways with  a  marvellously  high  degree  of  safety  without 
the  use  of  the  block  system.  It  is  stated  that  in  the 
nine  years  since  1907  the  elevated  railway  lines  of  New- 
York  City  have  carried  over  3,000,000,000  passengers 
of  whom  only  five  have  been  killed  in  train  accidents. 

The  collision  on  June  8  would  hardly  have  been  pre- 
vented had  a  block  system  been  in  force.  The  motorman 
who  met  his  death  as  a  result  of  the  accident  ran  his 
train  in  broad  daylight  into  a  standing  train  of  empty 
cars,  which  he  approached  on  a  long  stretch  of  straight 
track.  Since  some  defect  in  his  mental  machinery  pre- 
vented him  from  stopping  his  train  with  the  brake  power 
under  his  hand,  although  his  error  cost  him  his  life,  it 
is  fair  to  conclude  that  he  would  have  been  no  more 


likely    to   sto])    IuhI    ii    scMiaphore    arm    hcsidc    the    track 
stood  nt  danger. 

'I'he  motorman  ilid  this  moreover,  it  is  to  be  noted,  in 
disregard  of  ii  rule  that  tlu!  (irst  car  of  a  train  must 
not  run  alongside  a  station  ])latform  until  the  last  car 
of  the  preceding  train  has  pa.sscd  the  opjmsito  end  of 
the  platform.  At  present  during  the  rush  hours,  the 
trains  on  the  heaviest  trullic  lines  of  the  Maniiattan  ele- 
vated are  run  under  as  low  a  headway  us  liH  sec.  It 
would  be  possible,  of  course,  to  install  upon  the  elevated 
liiu's  nutonuitic  Htop  devices  such  as  have  Ihmmi  jjut  into 
u.se  on  the  e.\])re,ss  lines  in  the  subway.  Such  automatic 
stop  devices,  altliough  they  have  never  bet^n  d(!velop(;d  to 
a  point  wliere  they  have  coniini'inlcd  ihcniKclves  for  use 
on  railway  lines  of  general  trallic,  are  entirely  prac- 
ticable for  roads  operated  under  such  conditions  as  the 
subway  or  the  elevated  lines.  If  such  automatic  stops 
v,'or(\  installed  on  the  elevated,  however,  it  would  obviously 
necessitate  an  increase  in  the  spacing  between  trains,  and 
corresponding  reduction  in  traflic  capacity.  With  the 
slow  speeds  and  regular  stops  in  force  on  the  elevated, 
and  tlie  record  of  safety  which  past  experience  has  shown, 
it  would  be  difficult  to  demonstrate  any  material  gain 
in  safety  tlirough  the  in.stallation  of  automatic  stops. 

Safe  M.sifllway=Hff'fldl^e  Floors 

A  railway-bridge  floor  illustrated  and  described  in  our 
issue  of  June  8,  page  1095,  appears  to  call  for  some 
conmient  in  this  place.  We  published  this  article,  as 
we  publish  many  articles,  as  a  matter  of  news  and  in- 
formation, regardless  of  whether  the  design  confonned 
to  the  opinions  of  the  editors  or  not. 

The  particular  feature  of  this  floor  was  the  omission 
of  inside  guard  rails,  and  according  to  the  statement 
furnished  lis,  this  construction  had  been  used  for  some 
years  with  satisfactory  results  and  derailed  wheels  had 
been  guided  safely  across  the  bridge.  Without  question- 
ing this  statement,  we  wish  here  to  give  the  strongest 
possible  emphasis  to  the  statement  that  on  all  railway 
bridges  over  which  passenger  trains  nm  at  ordinary  speed 
a  bridge  floor  should  be  furnished  with  both  inside  guard 
rails  and  outside  guard  timbers. 

More  than  25  years  ago  two  terrible  railway-bridge 
disasters — one  occurring  at  \\^iite  Eiver  on  the  Central 
Vermont  Ry.  in  1887,  the  other  at  St.  George,  Ont.,  on 
the  Grand  Trunk  Ry.  in  1889 — called  the  attention  of 
railway-bridge  engineers  the  country  over  to  the  need  of 
better  railway-bridge  floors  and  had  unquestionably  an 
enormous  influence  in   improving  practice. 

Most  railway  engineers  know  perfectly  well  the  rea- 
sons that  make  the  use  of  both  inside  guard  rails  and 
outside  guard  timbers  advisable.  It  may  be  well  to  point 
out  here,  however,  for  the  benefit  of  some  of  the  younger 
men  in  the  profession  that  the  inside  guard  rail  tends 
to  keep  the  wheels  of  a  derailed  truck  in  line  by  guiding 
the  back  of  the  wheel  and  will  in  most  cases  hold  tlie 
truck  in  line  and  keep  the  wheel  from  striking  the  out- 
side guard  timber.  Where,  however,  inside  guard  rails 
are  omitted,  if  a  pair  of  derailed  wheels  swerve  from  a 
straight  line  until  they  strike  the  timber  guard  rail,  there 
is  great  danger  that  they  will  cut  into  and  mount  tliis 
timber  instead  of  sliding  along  it.  This  is  particularly 
apt  to  be  the  case,  because,  when  the  leading  wheel  strikes 
the  timber,  the  resistance  is  interposed  at  a  point  that 
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tends  very  stron<ily  to  slew  the  truck  farther  out  of 
line,  whereas  the  resistance  imjjosed  by  the  inside  guard 
rail   tends  to  bring  the  truclv   back   into   line. 

If  there  were  any  large  expense  involved  in  placing 
inside  guard  rails  on  a  bridge  floor,  those  who  attempt 
to  economize  by  omitting  them  might  have  some  small 
basis  for  defense ;  but  every  railway  company,  even  those 
forced  to  practice  the  greatest  economy,  always  has  worn 
rails  which  can  be  used  at  a  cost  no  greater  than  their 
value  for  scrap.  The  best  practice,  of  course,  would  call 
for  an  inside  guard  rail  as  heavy  as  the  track  rail;  but 
if  extreme  economy  is  imperative,  a  railway  may  use  old 
rails  for  its  bridge  guard  rails  and  escape  censure  in 
case  of  accident.  It  cannot  do  this  if  it  omits  inside  guard 
rails  entirely. 

A  pertinent  illustration  of  what  has  been  just  said 
is  the  recent  wreck  of  a  passenger  train  on  the  Rock 
Island  road  in  which  13  people  were  killed,  reported  on 
page  1200  of  this  issue.  It  is  true  that  the  bridge  where 
the  accident  occurred  was  in  bad  shape  because  of  a 
flood,  bvit  the  engine,  tender  and  first  two  cars  crossed 
in  safety  and  the  first  car  derailed  was  the  smoker.  One 
truck  of  this  car  appears  to  have  so  bunched  the  ties 
that  the  following  car  went  into  the  river.  It  is  prob- 
able that  inside  guard  rails  might  have  kept  this  truck 
in  line  and  saved  the  train. 
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No  more  remarkable  meeting  has  ever  been  held  in 
the  auditorium  of  the  Engineering  Societies'  Building 
in  New  York  City,  than  that  which  has  been  daily  assem- 
bled there  from  June  1  to  June  15.  On  one  side  of 
a  long  table  extending  entirely  across  the  stage  were 
seated  a  dozen  or  more  men,  heads  of  the  railway  train- 
men's unions  which  have  served  a  demand  on  the  railway 
companies  of  the  United  States  for  the  establishment  of 
the  eight-hour  day.  Seated  on  the  opposite  side  of  this 
table  were  a  score  of  railway  officials,  the  authorized 
representatives  of  the  railway  companies.  An  audience 
of  500  to  800  men  filled  the  auditorium,  representatives 
of  the  local  lodges  of  engineers,  firemen,  conductors, 
brakemen,  etc.,  listening  to  the  debate  in  progress  on 
the  stage  with  a  close  attention  that  one  seldom  sees 
displayed  by  an  audience  in  this  auditorium  or  any  other. 

It  is  safe  to  say  that  this  discussion,  involving  as  it 
does  nearly  half  a  million  employees  and  an  anniial 
outlay  estimated  at  $100,000,000,  is  the  most  gigantic 
example  of  "collective  bargaining"  that  has  ever  been 
seen  in  the  world.  It  is  much  to  be  regretted  that  after 
two  weeks  of  discussion  and  endeavor  to  reach  a  com- 
mon understanding  the  conference  was  ended  without 
agreement. 

The  railways  submitted  a  tentative  offer  to  grant  the 
trainmen's  demand  for  an  eight-hour  day,  provided  that 
in  connection  witli  the  demand  a  general  investigation 
and  revision  of  existing  rates  of  wages  should  be  under- 
taken with  a  view  to  modification  according  to  the  fol- 
lowing principles:  (a)  No  double  compensation  to  be 
paid  for  the  same  time  or  service;  (b)  the  same  classi- 
fication for  purposes  of  compensation  to  be  applied  to 
nil  members  of  a  train  and  engine  crew.  Tlie  trainmen's 
representatives,  however,  refused  to  accept  this. 


The  conference  was  adjourned  to  be  reassembled  again 
after  the  railway  unions  iiavt'  taken  a  vote  on  the  ])ropo- 
sition  which  will  be  laid  before  them  by  their  leaders. 
The  final  proposition  of  the  chairman  of  the  railway 
representatives,  Elisha  Lee,  was  that  the  matters  in  con- 
troversy should  be  referred  for  decision  to  some  disin- 
terested tribunal  for  investigation  and  decision,  preferai)ly 
the  Interstate  Commerce  Commission,  or  else  to  arbitra- 
tion in  accordance  witli  tlie  provisions  of  the  Newlands 
act. 

A.  B.  Garretson,  representing  the  Order  of  Railway 
Conductors  and  chairman  of  the  committee  representing 
the  unions,  in  declining  this  proposal  declared  that  the 
Interstate  Commerce  Commission  was  a  rate-fixing  body 
and  had  no  legal  authority  to  fix  rates  of  wages.  Con- 
cerning arbitration  he  declared  that  the  sentiment  of 
the  employees  was  against  it  and  that  "until  a  condi- 
tion has  arisen  that  may  threaten  the  interruption  of 
traffic,  I  and  the  men  behind  me  will  never  arbitrate." 

The  prospect  that  this  deadlock  between  the  railways 
and  their  employees  may  be  carried  to  the  ultimate  end 
of  a  general  strike  is  so  threatening  that  the  Chamber  of 
Commerce  of  the  United  States,  representing  practically 
all  the  leading  commercial  organizations  of  the  country, 
has  urged  upon  Congress  the  adoption  of  a  joint  resolu- 
tion instructing  the  Interstate  Commerce  Commission  to 
investigate  at  once  the  demands  of  the  employees,  the 
position  of  the  railway  companies  in  connection  there- 
with, and  the  conditions  of  employment  and  pay  of  all 
classes  of  railway  employees  in  the  United  States  in 
comparison  with  the  wages  paid  in  other  industries  in- 
volving similar  skill  and  risk. 

m 
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A  subject  which  is  receiving  a  good  deal  of  earnest 
attention  at  the  present  time,  is  the  exercise  of  dis- 
cipline in  the  national  engineering  societies.  There  is 
a  general  demand  that  the  engineering  societies  shall 
exert  a  greater  influence  in  the  affairs  of  the  profession 
than  they  have  in  the  past.  It  is  said,  with  reason,  that 
membership  in  a  national  engineering  society  with  high 
professional  standards  ought  to  be  in  itself  a  certificate 
of  good  character,  and  that  if  any  member  becomes  a  dis- 
credit to  the  profession  his  connection  with  the  society 
should  be  severed. 

Every  one  probably  recognizes  that  an  engineer  of  dis- 
lionesty  injures  not  only  his  own  reputation,  but  to  a 
certain  extent  that  of  the  entire  profession.  It  is  the 
very  essence  of  professional  work  that  the  one  undertaking 
it  shall  be  faithful  to  the  trust  imposed  upon  him.  The 
public  will  condone  to  a  certain  extent  ignorance  and 
incompetence  for  it  recognizes  that  to  err  is  human ;  but 
no  excuse  whatever  can  be  made  for  the  professional  man 
who  is  false  to  the  trust  imposed  upon  him. 

Most  engineers  will  agree,  therefore,  that  the  member 
of  an  engineering  society  who  is  found  guilty  of  dishon- 
esty of  any  sort  should  be  promptly  expelled.  Current 
opinion  on  the  matter  is  well  illustrated  by  the  recent 
letter  ballot  in  the  American  Society  of  Civil  Engineer.s. 
The  question  asked  of  the  members  M^as :  "The  Board  of 
Direction  now  elects  members  in  all  grades;  shall  it 
also  have  power  to  expel  and  discipline?"  Of  the  ballot-s 
cast  about  85%  were  affirmative. 
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It  .slioulil  he  said  ihat  tl>o  (•(Hislitulioii  <<(  tlic  s<pcicly 
alrondy  frives  llio  Honni  of  Direction  iioucr  to  (liscipliiic 
nnd  expel  ineinhors  l)>it  it  ])rovi(lcs  tlial  an  appral  may  lu' 
tflkeii  from  llie  nctioii  of  the  Board  of  Direction  to  tlic 
memlu'rsiiip  of  the  society  wliicli  sliall  vote  on  the  case  hy 
letter  imllot. 

It  is  ditlicult  to  see  any  justilicaiioii  for  such  an  ap- 
peal. If  the  1,'overniii};  hoard  of  n  society  will  not  {live 
eiioiijjli  attention  to  a  ease  to  decide  it  justly,  it  is  dilli- 
cult  to  helieve  that  several  thousand  meniliers,  scattered 
nil  over  the  country,  could  or  would  obtain  sullicienl 
knowledge  of  the  case  to  ileal  witli  it  more  wisely  and 
justly  tlian  the  hoard  itself.  Prohahly  the  recent  hallot 
will  lie  considered  to  confer  u]ion  the  connnittee  which 
is  to  revise  the  society's  constitution  authority  to  elim- 
inate the  clause  providing  for  an  appeal  to  the  whole 
membership. 

The  constitution  of  each  of  the  national  societies  (em- 
powers the  ijoverning  body  of  the  society  to  deal  with 
cases  of  discipline  to  the  extent  of  e.xpclling  a  member 
and  by  inference  to  administer  any  lesser  punishment 
such  as  a  formal  or  informal  reprimand.  The  practical 
question  now  is,  to  what  extent  are  the  governing  bodies 
of  these  societies  competent  to  take  up  this  work?  Of 
course  if  the  discipline  of  members  is  to  go  no  further 
in  the  future  than  it  has  in  the  past,  that  is  to  say,  if 
cases  of  the  expulsion  of  members  are  to  be  confined  to 
men  who  have  been  found  guilty  of  crime,  the  governing 
boards  of  the  societies  can  doiibtless  continue  to  handle 
these  cases  as  they  occur.  There  is,  however,  a  growing 
demand  that  the  dishonest  engineer,  even  though  not 
criminally  convicted,  should  be  disciplined. 

To  one  familiar  with  the  manner  in  which  the  business 
of  a  national  engineering  society  is  carried  on,  it  seems 
very  doubtful  whether  the  governing  boards  will  bo  able 
or  willing  to  handle  these  questions  of  discipline  if  they 
are  to  assume  any  considerable  proportions.  Most  of 
the  men  elected  to  membership  in  the  Board  of  Direction 
of  the  American  Society  of  Civil  Engineers,  or  the  Coun- 
cil of  the  American  Society  of  IMechanical  Engineers,  or 
similar  governing  bodies  in  other  societies  are  busy  men 
of  affairs  who  can  spend  comparatively  little  time  in 
attendance  upon  meetings,  especially  when,  as  is  often 
the  case,  attendance  upon  meetings  may  mean  travel  of 
a  thousand  miles  or  more. 

It  will  be  evident  that  in  any  case  where  a  member  of 
a  society  has  had  charges  brought  against  him  sufficiently 
serious  so  that  his  conviction  would  mean  expulsion  from 
the  society  the  elementary  principles  of  justice  require 
that  he  should  have  the  right  to  appear  in  person  before 
the  board  which  is  to  pass  upon  his  case  and  to  present 
his  defence  with  the  aid  of  witnesses,  if  he  desires.  The 
constitution  of  the  American  Institute  of  Mining  Engi- 
neers contains  a  clause  that  a  member  accused  may  ap- 
pear in  his  own  defence  before  the  board  and  examine 
witnesses. 

The  governing  bodies  of  the  national  engineering  so- 
cieties generally  hold  regular  meetings  once  a  month, 
and  the  meetings  continue  usually  not  more  than  two  or 
three  hours.  It  will  readily  be  seen  that  in  a  single 
complicated  case  of  discipline  where  it  became  necessary 
to  try  a  member  on  charges,  if  the  member  should  make  a 
vigorous  defence  the  case  might  occupy  as  much  time  as 
the  governing  board  would  require  for  all  the  rest  of  its 
year's  work.     Suppose  half  a  dozen  or  a  dozen  such  cases 


of  Ihe  discipilMe  of  inendiers  were  to  be  iuought  up  an- 
nually before  a  national  society's  governing  board.  It 
is  ob\ious  that  the  board  would  be  swamped  and  the 
nu-ndiers  would  ailopt  almost  any  means  of  shirking  the 
task  before  tlieui. 

if  this  is  a  correct  \ie\v  of  the  case,  it  wouM  appear 
that  about  the  only  |)raetieal  nianiKM-  in  which  a  national 
society  ran  undertake  the  discipline  of  its  mend)erB  on 
any  extended  seaic;  would  be  U)  delegate  the  work  to  a 
judicial  committee.  It  should  be  jjossible  within  the  large 
mend)ership  of  any  of  the  national  societies  to  find  three 
men  who  have  reached  a  time  of  life  and  a  degree  of 
success  where  they  are  no  longer  bound  down  to  routine 
work  and  who  have  the  necessary  leisure  combined  with 
a  willingness  to  use  that  leisure  for  the  benefit  of  their 
])rofession.  It  goes  without  saying  that  the  men  should 
be  of  such  standing  that  they  would  command  the  re- 
sjH'ct  of  the  membership  and  they  should  be  men  of 
judicial  mind  so  that  they  coidd  deal  with  any  case  that 
came  before  them  without  prejudice. 

There  is  another  very  important  reason  why  discipline 
in  a  luitional  society  must  almost  of  necessity  be  delegated 
to  some  such  small  body  if  it  i8  to  be  exercised  on  any 
large  scale.  It  may  be  necessary  to  exercise  discipline 
upon  members  resident  anywhere  in  the  United  States 
and  even  in  foreign  countries.  Suppose,  for  example, 
charges  were  brought  against  a  member  resident  in  Gal- 
veston. It  would  be  manifestly  unjust  to  compel  that 
member  to  travel  all  the  way  to  New  York  City  with 
his  witnesses  to  present  his  defence;  in  comparatively 
few  cases  would  it  be  possible  for  an  accused  member  to 
go  to  such  an  expense.  Of  course,  there  are  many  cases 
in  which  the  charges  and  the  reply  could  be  presented 
in  written  form  on  both  sides  and  the  work  for  the  judi- 
cial committee  would  be  comparatively  easy.  There  is 
always  a  chance,  however,  that  to  go  to  the  bottom  of  a 
matter  it  would  be  necessary  to  hold  a  hearing  in  the 
locality  where  the  member  resides  and  a  judicial  com- 
mittee could  do  this,  if  necessary,  while  it  would  be 
impracticable  for  the  twenty  or  more  men  composing 
the  Society's  governing  board. 

Three  years  ago  the  committee  which  drafted  a  code 
of  ethics  for  the  American  Society  of  Mechanical  Engi- 
neers which  was  later  adopted  by  that  society  recognized 
that  sooner  or  later  disagreement  would  arise  concerning 
the  interpretation  of  that  code,  and  so  provision  was 
made  for  a  standing  arbitration  committee.  It  was  fore- 
seen, however,  that  if  that  committee  were  to  hold  public 
hearings  for  the  examination  of  witnesses  on  opposite 
sides  in  dealing  with  such  questions,  the  time  consumed 
would  make  it  difficult  or  impossible  to  get  anyone  to 
serve  on  such  a  committee.  It  was,  therefore,  provided 
that  the  committee  should  act  only  to  arbitrate  differ- 
ences between  any  two  members  on  the  interpretation 
of  the  code,  and  its  action  should  be  based  upon  a  state- 
ment in  writing  submitted  by  the  disagreeing  members. 
This  plan,  however,  has  never  been  carried  into  effect. 

The  above  presents  some  of  the  difficulties  in  the  way 
of  effective  discipline  in  the  national  engineering  socie- 
ties. It  is  easy  to  agree  as  to  the  desirability  of  such 
discipline,  but  very  difficult  to  work  out  a  practical  meth- 
od by  which  it  may  be  exercised.  Until  some  practical 
method  can  be  devised  and  put  in  operation,  the  governing 
boards  of  the  societies  will  doubtless  avoid  the  exercise 
of  discipline  wherever  they  can,  as  they  have  in  the  past. 
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SBs^Ib  Floor 


Sir — In  the  article  "Extonsometer  Tests  on  Three 
Ty])os  of  Concrete  Floors,"  Engincerimj  News,  May  25, 
p.  d'J2,  you  have  unfortunately  reversed  the  order  of 
importance  I  assigned  to  the  two  causes  of  high  stresses 
in  the  wall  panels.  Nowhere  have  I  stated  that  the  high 
stresses  "were  due  mostly  to  the  testing  of  the  slab  before 
it  has  reached  its  final  set."  In  the  discussion  from  which 
you  abstracted  your  article,  I  referred  to  the  misplace- 
ment of  steel  as  "the  most  far-reaching  one  of  the  two 
conditions  that  obtained  over  the  M'all  panels  at  the  time 
of  the  test"  and  to  the  uncured  state  of  the  concrete  as 
"the  lesser  one  of  two  conditions  that  affected  the  wall 
panels." 

In  your  editorial  discussion  you  appear  to  lean  toward 
the  reasonableness  of  the  contention  that  the  concrete  had 
not  attained  its  full  strength,  although  there  is  a  decided 
difference  of  opinion  among  well  informed  engineers  as 
to  the  extent  the  condition  of  the  concrete  may  have 
affected  the  test,  and  you  dismiss  the  incontrovertible  fact 
of  a  gross  misplacement  of  steel  with  the  comment : 

This  is  a  most  unfortunate  argument  to  be  made  by  one 
engaged  in  the  commercial  promotion  of  concrete  buildings. 
If  the  system  of  design  is  so  delicate  that  construction  errors 
by  skilled  if  not  expert  workmen,  foremen  and  engineers, 
honestly  endeavoring  to  f'^llow  design,  can  cut  in  half  a  com- 
puted strength,  the  design  is  obviously  not  proper  for  engi- 
neering construction. 

Why  is  it  an  unfortunate  argument?  Steel  out  of 
position  is  an  unfortunate,  yea,  a  deplorable,  circumstance, 
but  it  is  a  legitimate  explanation  of  the  weakness 
exhibited  by  the  wall  panels.  IMoreover,  I  am  not  engaged 
in  the  commercial  promotion  of  concrete  buildings.  I 
am  a  consulting  engineer  engaged  in  private  practice 
without  any  connection  with  the  owners  or  agents  of 
a  patent.  In  the  case  of  the  floor  in  the  Bell  Street 
warehouse,  I  selected  the  "Mushroom"  system  upon  what 
I  deemed  its  merits  and  I  offer  no  apology  for  the  choice. 

I  cannot  reconcile  your  insinuation  that  the  system 
of  design  used  is  "delicate"  with  my  experience  in  con- 
struction. It  may  be  true  that  the  placing  of  steel  over 
the  interior  columns  is  simpler  than  over  the  wall 
columns,  but  in  neither  is  it  difficult.  It  requires  care, 
but  care  is  the  chief  attribute  in  any  vocation.  If  we 
are  to  discard  care  in  construction  we  must  declare  90% 
of  all  designs  too  delicate  to  be  entertained.  Good  con- 
crete can  be  made  by  the  exercise  of  care  despite  the  fact 
that  bad  concrete  has  been  mixed  by  the  elimination  of 
care.  The  observation  applies  with  equal  force  to  the 
placing  of  steel  reinforcement.  No  one  is  justified 
in  asserting,  because  the  steel  in  the  Bell  Street  ware- 
house was  misplaced,  that  the  position  of  the  reinforce- 
ment is  not  dependable  in  the  "jNlushroom"  type  of 
Ijuil dings.  This  is  the  only  instance  brought  to  my 
attention  where  steel  has  been  misplaced  in  a  Turner 
floor  system.  There  are  prol)ably  others  but  in  no  greater 
l)roportion  than  occur  in  all  types  of  reinforced-concrete 


designs.     They  constitute  unfortunate   facts   but  should 
not  be  construed  as  objections  to  the  designs. 

I  firmly  believe  you  will,  after  further  deliberation, 
modify  your  views  regarding  the  delicate  character  of 
the  Bell  Street  warehouse  design  so  far  as  concerns  its 
capability  of  erection,  and  you  will  admit  that  the  de- 
sign must  not  be  censured  because  there  was  an  error 
in  construction. 

To  my  mind,  the  two  chief  lessons  taught  by  the 
Seattle  tests  are  the  necessity  for  care  in  inspection  and 
the  folly  in  denying  to  the  designer  any  authority  over 
erection.     A  dual  responsibility  should  be  avoided. 

A.  0.  Powell. 

Central  Building,  Seattle,  Wash.,  June  3,  1916. 

[We  apologize  for  the  use  of  "commercial,"  although 
the  word  was  not  used  with  derogatory  intent.  Capt. 
Powell's  discussion  included  correspondence  by  repre- 
sentatives of  a  commercial  system  (by  that  meaning  a 
system  the  subject  of  barter  and  sale)  which  accounts  for 
the  confusion. 

As  to  the  latter  part  of  Capt.  Powell's  criticism  we 
can  only  say  that  the  whole  case  hinges  on  what  is  due 
"care."  The  Seattle  authorities  claim  that  experts  were 
employed  in  the  warehouse  construction  although  they 
were  not  the  employees  of  the  designer  or  of  the  promoter 
of  the  particular  system  used.  Misplaced  steel  is  so  com- 
mon in  reinforced-concrete  work  that  many  types  of 
design  have  special  precautions  to  prevent  it.  A  system 
which  permits  experts  honestly  trying  to  follow  design 
so  to  disarrange  the  reinforcement  as  to  cut  strength  in 
half  lacks  something  of  perfection. 

In  his  last  contention,  Capt.  Powell  has  our  complete 
agreement.  The  design  of  an  engineering  structure 
implies  its  supervision.  Anything  else  is  highly  un- 
desirable— Editor.] 

'0. 

Deep^'Well  PiPopeEEeip  P^mnip 

Sir — I  noticed  with  considerable  interest  an  article  in 
your  issue  of  June  1,  1916,  p.  1038,  describing  the  deep- 
well  pumping  system  at  Memphis,  Tenn.  It  is  said  that 
]\Ir.  Wills,  the  designer  and  inventor  of  this  system,  has 
obtained  a  patent  on  a  combination  propeller  and  tvr- 
bine  pump.  I  also  read  your  comment  on  his  claims  tnd 
a  reference  to  previous  publications  on  systems  of  this 
kind.  That  Mr.  Wills  has  developed  and  put  into  opera- 
tion a  system  of  this  sort  is  very  interesting  to  me,  for 
the  reason  that  in  1903  I  invented  a  similar  pump  and 
had  a  drawing  of  it  made.  It  was  a  combination  of  the 
turbine  pump  manufactured  by  the  Byron- Jackson  Co. 
and  the  propeller  pump  manufactured  by  P.  K.  Wood. 
In  the  summer  of  1903  I  read  at  the  Municipal  League 
Convention  held  at  Appleton,  Wis.,  a  paper  on  "Pump- 
ing Plants  for  Small  Cities,"  which  was  published  in 
The  Mumcipalitij  for  December,  1903.  I  quote  from  page 
96  of  that  publication: 
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Noiio  of  thfl  pumps  so  fur  mnnufuctiiroil  iiii-  i-iipiiMr  I'f 
llftliiK  liiTKo  iivmnlllliiH  of  water  frmii  a  ooiuparal  Ivcly  miiall 
well  and  forcliiK  It  up  Into  tin-  flrvatml  tank  or  H(aiiilplp<>. 
exfrpt  whi'ii  tho  wrll  will  Hupply  the  pump  under  ordinary 
Muc'llon  or  the  pump  Ih  placed  In  n  pit. 

It  t\a«  lieen  the  writer's  deMire  to  seeure  suoh  u  pump,  II' 
pOHMlhle,  to  take  larRe  iiiumtltleH  of  water  from  well»  and 
rniHe  It  Into  the  elevated  tank  or  Htandtdpi'.  xo  ax  to  avoid  the 
additional  e.\iienMe  of  pits,  surface  reservoirs  and  si'rvlce 
pumps.  Tlii>  Jackson  compound  centrifugal  pump  will  work 
aKitlnst  a  pressure  t>f  over  100  lb.,  while  the  I".  K.  Wood  pro- 
peller pumi>,  with  certain  niodlllcntlonB,  will  serve  nicely  for 
ralslntf  the  water  fron\  the  well  to  the  surface. 

The  writer  has  conceived  the  Idea  of  comblnInK  these  two 
pumps  together  upon  one  shaft  so  ns  to  raise  the  water  with 
one  pump  directly  'o  the  stanilplpe  or  reservoir.  The  Ruldes 
of  the  Wood  punip  would  he  modllled  :ind  the  k'eneral  mode 
of  construction  lm|>roved  ui)on.  A  1.000. Ono-tJinl.  pun>p  of  IIiI.m 
type  could  be  manufactured  and  placed  In  a  iirojx'r  well  for 
about  $2,000  nnd  a  l,r.00,000-Kal.  pump  for  $2,500.  With  sucli 
n  type  of  pump  It  would  bo  i)osslbIe  to  secure  supi)lles  for 
many  of  our  Wisconsin  cities  that  at  the  present  time  are 
short  of  water  or  are  usInK  water  of  Inferior  quality. 

If  proper  arranfrements  can  be  made  for  the  manufacture 
of  these  pumps,  I  am  satisfied  that  they  will  revolutionize  the 
water-supply  problems  of  this  state  and  others  where  there 
are  artesian  areas.  With  this  type  of  pump  It  would  be 
possible  to  put  the  wells  as  far  apart  as  desired  and  operate 
a  number  of  these  pumps  by  electric  motors  from  a  central 
power  station. 

By  this  plan  it  would  make  it  possible  to  secure  artesian 
supplies  for  many  cities  of  this  state,  of  20,000  population  and 
over,  at  a  very  reasonable  figure  as  compared  with  the  cost 
of  sinking  shafts,  intermediate  reservoirs  and  two  sets  of 
pumps. 

Be.>^i(les  this  previous  design  and  conception  of  such  an 
installation  there  are  pumps  of  this  type  made  by  tlie 
Indiana  Pump  Co.,  and  several  of  them  have  been  sold 
and  are  in  operation  in  Wisconsin.  The  American  Well 
Works,  of  Aurora,  111.,  has  such  a  plant  in  operation  at 
Rockford,  111.  I  cannot  exactly  see  how  the  Patent  Of- 
fice could  have  overlooked  the  previous  design  and  con- 
ception of  such  an  outfit  and  granted  Mr.  Wills  his  patent. 
However,  I  am  glad  to  know  that  such  a  system  is  being 
used  extensively ;  and  as  intimated  in  my  article  of  13 
years  ago,  I  hope  other  cities  will  make  use  of  it. 

Madison,  Wis.,  June  7,  1916.         W.  G.  Kirchoffer. 


OlfeSs^-lkoETmsi   (City  W"s^.tl©B'=Stlfl]p]pIiy 
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Sir — On  May  20,  1916,  the  people  of  Oklahoma  City 
voted  more  than  two  to  one  for  the  adoption  of  the  same 
plan  of  water-supply  for  the  city  the  development  and 
advocacy  of  which  five  years  ago  nearly  cost  the  writer 
his  life,  due  to  the  prejudice  created  by  the  circulation, 
by  those  holding  high  state  office,  of  statements  like  the 
following : 

By  all  means  vote  against  the  bonds  Tuesday  and  pro- 
tect your  loved  ones  from  this  infamous  scheme  to  dam  up  a 
big-  pond  of  deadly  disease  germs. 

These  New  York  engineers  may  give  us  liquid  sewage  at 
$1,250,000,  and  then  they  may  retire  to  their  beautiful  homes 
on  the  banks  of  the  Hudson  River  and  drink  from  their  own 
pure  water-supply,  but  we  will  be  left  behind  to  bear  the  bur- 
dens and  care  for  the  dying  and  bury  the  dead  and  some  of  us 
are  quite  as  much  intei-ested  in  protecting  the  health  and  lives 
of  the  citizens  of  Oklahoma  City  as  are  certain  engineers  in 
making  a  per  cent,  on  a  million  and  a  quarter  of  our  money. 

I  am  perfectly  willing,  personally,  and  I  am  a  taxpayer,  to 
pay  $20  a  year  for  40  years  for  clean  wholesome  water,  but 
not  one  cent  have  I  for  sewage  and  filth  and  while  I  live  it 
shall  be  over  my  protest  that  any  engineer,  for  any  amount  of 
money,  be  permitted  to  feed  liquid  sewage  to  the  helpless 
poor. 

I  thought  of  the  typhoid  epidemics  In  El  Reno,  the  small- 
pox cases  and  social  diseases  which  infect  every  city.  I 
thought  of  the  sewage  from  these  sick  bodies  being  treated 
by  chemicals  and  then  given  to  the  mouths  of  our  helpless 
poor   to  drink. 


Tlu'  facts  ill  cnnncction  with  the  Kubmissioii  of  the 
|)ro|i(isiti()ii  lit  Hull  tiiiic  were  cit'iu'ly  set  rurtli  in  y'dir 
issue  of  Mar.  v,  1911,  jiimI  yniir  cililmial  (•(nniiiciil,  upon 
tiic  situation  was  very  inmli  to  the  |i(iinl. 

Since  thill,  time,  engineering  (■oimnissioii  alter  engi- 
neering coininissioii  IniH  tried  iinsuccessruliy  to  Kccure  the 
ailoptioii  of  every  coiicciMililc  plan  otiwr  lliiin  tiic  one 
rejected  at  that  time. 

So  l)itl<!r,  however,  was  the  feeling  ongendercd  five 
years  ago  by  the  interference  of  state  ofTicials  in  the 
alTairs  of  the  city  that  even  at  this  late  dat(!  in  the  cam- 
paign that  lia.s  recently  ended  successfully  for  an  addi- 
tional water-supply,  those  advocating  the  water  bonds 
were  foncMl  to  declare  that  the  ])lan  presented  was  not 
I  lie  I'ottcr  pliin.  ,\n  examination  of  the  plan  submitted 
by  liic  writer  in  l!)l(l  and  the  plan  upon  which  a  favor- 
able vote  was  recently  secured  is  convin(!ing  proof  that 
the  ])resent  plan  and  the  one  advocated  five  years  ago  are 
one  and  the  same,  with  the  exception  that  the  plan 
projiosed  by  the  writer  included  a  method  of  water  treat- 
ment in  addition  to  that  of  simple  storage  to  reduce  the 
permanent  hardness  with  which  the  waters  of  the  North 
Canadian  are  highly  charged.  ALEX.\Ni)i:ii  Pottek, 

r)0  Church  St.,  New  York  City,  May  2G,  1916. 
'^] 

S^Ihaqj^eotuis  TuaKacaeH  Recordls 

Sir — Referring  to  the  article  in  your  issue  of  June  1, 
entitled  "Subaqueous  Tunnel  Record,"  in  which  it  is  stated 
that  claims  have  been  made  that  the  progress  in  driving 
the  Dorchester  Rapid  Transit  tunnels  under  the  Fort 
Point  Channel,  Boston,  Mass.,  established  a  record  for 
subaqueous  tunnel  driving,  I  beg  to  call  your  attention  to 
the  following  records  of  progress  made  in  constructing 
the  tunnels  under  the  North  River  for  the  Pennsylvania 
R.R.  and  Hudson  &  i\Ianhattan  R.R. ;  Charles  ^I.  Jacobs, 
of  this  firm,  being  chief  engineer  for  both  projects. 

The  best  progress  made  on  the  North  River  tunnels 
of  the  Penn.sylvania  R.R.  was  in  the  month  of  June, 
1906,  when  the  North  tunnel,  driving  from  Manhattan, 
made  545.2  ft. 

On  the  Hudson  &  Manhattan  tunnels,  the  best  progress 
was  as  follows:  North  tunnel,  Downto^vn  System — the 
progress  for  3  mo.,  from  Apr.  30,  1906,  to  July  31,  1906, 
was  2,321.5  ft.  The  best  progress  for  a  month  was  in 
this  tunnel,  in  July,  1906,  when  967.5  ft.  was  made. 

The  best  progress  for  a  week  was  in  the  South  tunnel, 
from  Aug.  8  to  15,  1906,  when  308  ft.  was  constructed. 
The  best  progress  for  one  day  was  on  Aug.  1,  1906, 
when  36  rings,  two  feet  long,  were  erected,  making  72 
ft.  of  tunnel  for  the  day. 

Conditions  are  so  different  in  various  localities  that 
no  comparison  that  means  anything  can  be  made.  In 
the  ease  of  tunneling  in  the  Hudson  River  silt  in  the 
vicinity  of  New  York,  the  tunnels  were  advanced  by 
forcing  the  shield  through  the  silt  without  any  excavat- 
ing in  advance  of  the  diaphragm,  and  by  only  admitting 
through  the  shield  doors  a  small  portion  of  the  material 
displaced  by  the  shield. 

Perhaps  a  fairer  comparison  of  work  accomplished 
would  be  had  on  the  basis  of  volume  of  material  re- 
moved or  displaced  in  constructing  a  tunnel  in  a  gixeu 
time.  Jacobs  &  Davies,  Inc., 

George  D.  Snyder,  Director. 

30  Church  St.,  New  York  City,  June  6,  1916. 
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ILocsx^noia  Stiaipvey  Me 

Sir — Aftor  reading-  <lie  article  under  the  above  caption 
{Engineering  News,  May  25,  1916,  p.  997)  I  am  con- 
.strained  to  say  with  Solomon:  "Verily,  there  is  nothing 
new  under  the  sun."  As  far  back  as  1877,  while  con- 
nected with  the  Pittsburgh  Southern  R.R. — a  narrow- 
gage  line  between  Pittsburgh  and  Washington,  Penn. — - 
I  used  the  identical  method,  described  in  tlie  article,  in 
locating  the  line  in  crossing  three  summits. 

A  preliminary  survey  was  first  made  of  the  line  be- 
tween Castle  Shannon  and  Wrights  Farm,  Penn.,  a  dis- 
tance of  about  14  mi.,  and  the  plan  was  to  plot  this  line, 
project  the  paper  location  and  run  it  on  the  ground  in 
the  usual  way. 

The  work  had  been  let  and  the  contractors  were  waiting 
to  begin  operations.  It  then  occurred  to  the  writer  to 
plot  only  the  "summit"  portions,  project  a  few  curves  and 
let  it  go  at  that. 

These  "summit"  crossings  were  then  run  in,  only  a 
few  hundred  feet  on  each  side,  and  as  the  grades  were 
3%,  grade  contour  lines  corresponding  to  this  grade  were 
run  in  on  the  ground  with  chain  and  level,  setting  stakes 
50  ft.  apart,  anywhere  from  500  to  1,500  ft.  or  more 
ahead.  Proper  curves  and  tangents  were  then  run  in  to 
fit  the  grade  contours,  curves  up  to  16°  and  more  being 
used. 

The  writer  got  so  accustomed  to  this  work  that  it  only 
required  a  look  at  the  staked  line  to  tell  almost  imme- 
diately the  proper  curvature  to  use.  Of  course  no  com- 
pensation was  used  as  the  summit  crossings  were  nearly 
"all  curves"  and  it  would  have  been  a  refinement  to  have 
done  so. 

Tlie  line  on  the  remainder  of  the  railway  was  run  in 
by  the  "practical  eye,"  and  the  methods  used  saved  sev- 
eral months.  A  portion  of  this  old  railway  is  used  by  the 
Baltimore  &  Ohio  R.R.  for  its  Western  division. 

Buffalo,  N.  Y.,  IMay  27,  1916.  Emile  Low. 

Cf©<dla^  f©F  H©veE  Poweif  Fls^satt'] 

Sir — I  have  read  the  article  appearing  on  page  740  of 
the  April  20,  1916,  issue  of  Engineering  News,  "Impulse 
Wheels  Developed  for  Silt-Ladeu  AVater,"  by  J.  W. 
Swaren.  In  reading  this  article  carefully,  I  find  that  it 
might  seem  to  give  the  credit  for  the  design  of  this  most 
interesting  power  plant,  to  the  Pelton  Water  Wheel  Co. 
This  is  not  correct,  however,  and  I  sincerely  trust  that 
you  will  publish  this  letter  in  an  early  issue,  to  correct 
any  misapprehension  that  may  exist. 

The  original  conception  to  use,  in  this  power  plant, 
Pelton  wheels  operating  on  vertical  shafts,  was  the  work 
of  0.  H.  Ensign,  at  that  time  Chief  Electrical  Engineer 
of  the  United  States  Reclamation  Service.  Mr.  Ensign, 
against  much  opposition,  determined  on  the  plan  of  using 
Pelton  wheels  with  vertical  shafts  in  place  of  pressure 
turbines  in  this  plant,  owing  to  the  unfavorable  charac- 
teristics of  the  water.  Mr.  Ensign  also  worked  out  all  of 
the  complex  details  of  reinforcing  that  entered  into  the 
construction  of  the  plant. 

The  plan  of  using  Pelton  wheels  was  submitted  to  the 
Pelton  Water  Wheel  Co.,  and  their  part  in  the  plan  con- 
sisted in  working  out  the  engineering  details  to  adapt  a 
Pelton  type  of  wheel  to  this  particular  service,  also  work- 


ing out  the  details  for  governing  control  and  mechanical 
structure. 

I  appreciate  that  the  great  success  of  this  plant  reflects 
credit  not  only  on  the  Pelton  Water  Wheel  Co.,  which 
executed  the  contract,  but  on  Mr.  Ensign  for  his  con- 
ception of  the  general  plan  and  the  execution  of  the  de- 
tails of  reinforcing.  Further  than  this,  it  was  Mr. 
Ensign  who  proposed  the  very  ingenious  method  of 
producing  a  load  on  the  plant  by  reversing  one  unit 
operating  as  a  synchronous  motor,  with  the  water  pro- 
jected against  the  buckets,  producing  a  hydraulic  brake 
and  an  ideal  means  for  providing  load  to  a  hydro-electric 
unit.  There  is  an  error  on  page  744,  second  column,  the 
end  of  line  4;  namely,  the  water  strikes  within  the  bowls 
of  the  buckets  as  in  normal  use,  and  not  on  the  backs  of 
the  buckets.  This  system  of  providing  a  load  for  testing 
purposes  on  the  hydro-electric  plant  is  ideal,  most  in- 
genious, and  why  it  has  not  been  used  before  it  is 
impossible  to  explain.  In  carrj'ing  out  many  important 
tests,  I  have  entirely  overlooked  the  possibilities  of  re- 
versing the  water  wheel  and  converting  it  into  a  water 
brake,  and  I  have  constructed  elaborate  and  expensive 
rheostats  which  are  more  or  less  uncertain  and  unsatisfac- 
tory, whereas,  with  the  water  brake  developed  by  rotating 
the  wheel  in  the  reverse  direction  and  against  the  im- 
pinging jet,  jVIr.  Ensign  produces  a  water  brake  that  can 
be  controlled  to  the  utmost  degree  in  securing  an  abso- 
lutely uniform  load  for  testing. 

The  Pelton  Company  would  therefore  appreciate  your 
publishing  these  facts  so  that  Mr.  Ensign,  now  Consulting 
Engineer  to  the  United  States  Reclamation  Service,  will 
receive  proper  credit  for  this  work,  inclusive  of  this  system 
of  testing.  W.  A.  Doble, 

Chief' Engineer,  Pelton  Water  Wheel  Co. 

San  Francisco,  Calif.,  June  10,  1916. 

^^siEa(t®dlg  Hsiinm©s  ©f  lEim^airaeetfS 
E,s£p®2=fl©im(Eedl  im  Conncipell© 

Sir — The  Portland  Cement  Association  is  endeavoring 
to  compile  a  list  of  names  and  addresses  of  engineers  spe- 
cializing in  concrete  design  and  construction,  for  the 
following  purposes: 

1.  To  use  in  replying  to  requests  for  names  and  ad- 
dresses of  men  competent  to  (a)  Design  a  structure; 
(b)  pass  upon  a  design;  (c)  report  upon  a  project; 
(d)   report  upon  a  failure. 

2.  To  enable  us  to  give  to  parties  who  ask  for  assistance 
the  names  of  specialists,  for  we  do  not  encroach  upon  the 
field  of  men  in  practice. 

3.  To  enable  us  to  give  to  specialists  in  concrete  work 
the  names  and  addresses  of  parties  in  their  own  and  near- 
by cities  who  are  contemplating  building  and  who  may 
be  induced  to  use  concrete. 

Portland  Cemext  Association, 

By  Ernest  ]\IcCullough, 
Chief  Engineer  Fireproof  Construction  Bureau. 
Ill  West  Washington  St.,  Chicago,  June  13,  1916. 

m 

To  Clean  a  Brick  Water-Supirty  Conduit,  a  city  official  in 
charRe  wishes  to  malce  use  of  meclianically  operated 
bruslies  mounted  on  a  moving  car.  The  conduit  is  5%.x6  ft. 
in  cross-section  and  4%  mi.  long  and  its  inner  walls  are 
covered  with  silt,  mixed  with  more  or  less  slimy  vegetable 
matter.  This  covering  can  be  removed  by  hand  brushes,  but 
Information  regarding  something  cheaper  and  more  expedi- 
tious is  desired. 
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^I'V'eislhotuit  f&t  Abvttmez&t  Drops 
Tmaim  from  Bridl|fe 

A  WHslunit  at  Iho  Floixl  Crock  Itriil;,'^  on  tlic  ('lii(ji,i;ii, 
Hoi'k  Lsliiiul  &  Piu'iHo  Ivy.,  at  I'arkanl,  Iowa,  curly  iii 
tho  inoi'iiiiifi  of  Juno  2,  caused  a  tniiu  wreck  ami  the 
loss  of  l.'J  lives. 

A  heavy  storm  occuiicil  in  the  ni^ht,  and  the  water  was 
very  liif,di  when  the  train  crossed  tlic  hrid^'c.  The  en- 
gine, tender,  mail  car  and  ImjifXOlU'o  <'»h'  cmssed  in  safety. 
Tile  smokinj,'  car  was  derailed  as  it  approaciicd  the  hridjio 
and  evidently  Inimlied  the  ties  and  tore  m\)  the  f,'uard 
rails,  hut  did  not  jjo  olT  the  structure,  thouj;h  it  swuiifj 
round  at  an  angle  to  the  track.  The  day  car  went  over 
into  the  water  and  was  swung  round  hy  tlu'  current. 
The  rear  car  (a  PuUnuui)  remained  on  the  hank,  with 
its  fnuit  end  over  the  lirst  s|)an. 

The  hridgo  (huilt  in  IS'.m;)  hud  three  deck-girder 
sjmns  of  -13  ft.  Tlio  abutments  Avere  of  stone  masonry, 
with  footings  in  tho  hank  and  having  no  wing  walls. 
Tho  piers  wore  of  peculiar  construction.  Pile  founda- 
tions carried  concrete  footings  4  ft.  deep,  of  natural 
cement,  finished  with  a  stone  coping.  Tiio  original  in- 
tention was  to  put  steel  bents  on  these  copings,  but  in- 
stead brick  piers  were  built,  about  121/2  ft-  li'^li)  '^l  io- 
thick  in  the  lower  portion,  but  widening  at  the  to])  for 
the  bridge  seat. 

The  immediate  cause  of  the  accident  is  believed  to  have 
been  a  washing  out  of  the  fill  just  behind  the  abutment, 
as  the  engineman  reported  feeling  a  drop  at  this  point. 
lie  attributed  this  to  the  dropping  of  the  abutment,  but 
in  that  case  it  is  not  likely  that  tlie  engine  and  first 
cars  could  have  crossed  in  safety. 

When  the  smoking  car  reached  this  point,  the  drop 
was  evidently  sufficient  to  derail  it,  and  it  was  pulled 

^^  Peri-IMea  Plerj-JHed  Span  dmppea 


FIG.    1.      LAYOUT    OP   THE    WRECK    ON    ROCK    ISLAND    RY. 

across  the  bridge,  smashing  and  tearing  up  the  deck 
and  bending  the  laterals.  AMien  it  reached  the  far 
abutment,  it  was  stopped  by  the  heap  of  ties  it  had 
bunched  in  front  of  it.  As  it  stopped,  it  swring  round, 
throwing  the  end  of  the  next  car  off  the  bridge.  The 
guard  timbers  were  secured  by  hook  bolts  in  every  third 
tie  and  were  boxed  out  over  the  ties.  There  were  no 
inside  guard  rails. 

The  pounding  of  the  engine  and  cars  at  the  low  point 
drove  the  entire  superstructure  forward  about  3  ft.,  with 
the  piers  in  an  inclined  position.  Tlie  abutment  was 
washed  out  and  the  end  of  the  first  span  dropped,  but  it 
is  believed  that  this  happened  at  the  end  rather  than  at 
the  beginning  of  the  accident. 


Direction  of   Troin    ►; 


FIG.   2.     VIEWS  TAKEN  AFTER  THE  RAILWAY  ACCIJJEN'P 
AT    PACKARD,    IOWA 

Owing  to  the  reports  of  high  water  at  various  places,  a 
work  train  was  sent  out  about  half  an  hour  before  the 
passenger  train.  A  stop  was  made  at  the  Flood  Creek 
bridge,  but  there  was  no  sign  of  failure ;  and  as  the  stream 
had  caused  no  trouble  since  the  bridge  was  built,  no 
trouble  was  expected.  Probably  at  that  time  the  back- 
lash from  the  strong  current  was  already  cutting  into 
the  fill  behind  the  abutment,  but  below  the  water  surface. 

After  the  accident  the  middle  span  was  removed  by 
wrecking  cars.  Pier  A  then  fell,  but  pier  B  seems  to 
have   returned  nearly  to  its  original  position. 

The  upper  view  (on  the  upstream  side  of  the  bridge) 
shows  at  the  left  the  Pullman  car  spanning  the  gap 
over  the  fallen  girders  of  the  first  span,  and  with  its 
truck  dropped  upon  the  girders.  This  was  the  rear  car 
of  the  train.  In  the  stream,  with  the  rear  end  swung 
under  the  second  span  is  the  day  coach,  in  which  all  the 
casualties  occurred.  Beyond  the  third  span  and  on  the 
bank  is  the  smoking  car,  thrown  across  the  track.  This 
was  the  first  car  derailed.  It  jumped  the  track  as  it 
entered  the  bridge  and  tore  up  the  floor  as  it  ran  across. 

Tlie  lower  view  (on  the  downstream  side)  shows  the 
two  brick  piers  leaning  forward,  and  torn  from  the  cop- 
ing (submerged)  of  the  masonry  base.  The  corbelling 
of  the  upper  part  of  the  piers  is  indicated,  but  the  arched 
openings  provided  for  on  the  plans  were  evidently  omitted 
and  the  center  wall  of  each  pier  built  up  solid. 


Fighting-  City  Smolve  Nuisance — The  Civic  and  Com- 
merce Association  of  Minneapolis  has  adopted  a  unique  plan 
to  contend  with  the  smoke  nuisance.  It  will  issue  a  "Smoke 
Manual,"  a  booklet  setting  forth  the  city  smoke  ordinanres 
and  information  relating  to  smoke  prevention  as  evolved  by 
the  best  engineering  talent.  A  daily  check  will  be  kept  of 
building  permits,  and  prospective  builders  of  factories  and 
office  buildings  will  be  sent  a  copy  of  the  booklet. 
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)toini  Teclb  Opeims  New^  Inloinnie 


Tlic  Massachusetts  Institute  of  'I'ccluiolojry  cclebratL'tl 
last  week  its  50th  anniversary  and  also  the  comijletion 
of  the  new  buildings  which  it  is  to  occu])y  with  the  open- 
ing of  the  new  college  year.  These  new  l)uildings,  which 
have  been  under  construction  for  the  ]:)ast  three  years, 
arc  far  more  spacious  than  those  of  any  other  engineering 
educational  institution  in  the  world.  They  have  been 
described  in  Engineering  News  at  various  stages  in  their 
progress.  The  accompanying  ( Fig.  2)  presents  for  the  first 
time  a  view  of  the  completed  buildings.  It  is  somewhat  in- 
accurate to  say  completed,  however,  for,  although  not 
shown  in  the  photograph,  the  tops  of  derricks  and  concrete 
hoisting  towers  still  in  operation  at  the  rear  of  the  build- 
ings betray  the  fact  that  work  is  still  in  progress.  It  is  so 
far  advanced,  however,  that  the  unfinished  portions  will 
doubtless  be  ready  for  use  by  the  time  the  students  as- 
semble in  the  fall.  It  may  be  added 
that  the  removal  of  apparatus  from 
the  old  buildings  in  Boston  to  the 
new  quarters  has  been  in  progress  for 
months,  and  a  considerable  part  of  the 
laboratory  equipment  is  already  in  po- 
sition. A  detailed  study  of  the  ground 
plan  of  the  buildings  and  ground, 
shown  in  Fig.  1,  together  with  the 
general  view  from  the  Charles  River 
in  Fig.  2,  will  make  clear  to  the  reader 
what  is  still  more  evident  from  a  per- 
sonal examination  of  the  buildings — 
that  the  group  of  buildings  are  re- 
markable both  for  their  architectural 
dignity  and  for  their  adaptation  to  the 
needs  of  a  school  of  engineering.  The 
central  architectural  feature  of  the 
buildings  is  the  great  dome,^  120  ft. 
in  span  and  nearly  150  ft.  above  the 
ground.  The  buildings  that  flank  it 
on  either  side. cover  so  wide  an  area 
and  the  dome  itself,  at  the  rear  of  the 
great  central  court,  is  so  far  back  from 
the  wings  which  front  on  the  river 
esplanade  that  one  does  not  realize  its 
size  and  height.  The  double  row  of 
massive  columns  on  the  portico  in 
front  of  the  dome  is  a  splendid  archi- 
tectural embellishment  of  the  central 
court.  In  most  buildings  of  classic 
architecture  the  failure  to  admit  suffi- 
cient light  to  the  interior  is  a  constant  trial  to  those  who 
occupy  the  building.  In  the  New  Technology  the  archi- 
tect has  boldly  met  this  problem  by  filling  the  spaces  be- 
tween the  huge  pilasters  that  form  the  walls  of  the 
building  entirely  with  glass. 

As  may  be  seen  by  reference  to  the  genei-al  ])lan,  the 
buildings  are  of  comparatively  narrow  width,  and  as 
they  receive  light  from  both  sides  through  this  abundant 
window  space,  there  should  be  ample  illumination  at  all 
seasons,  even  with  the  overcast  skies  of  Boston.  Artificial 
light,  heat,  etc.,  will  be  furnished  to  the  entire  group  of 
buildings  from  a  power  house  situated  some  600  ft.  north 
from  the  central  dome  adjacent  to  the  Boston  &  Albany 


IMi.  tracks.  The  stack  of  the  ])0wer  house  may  be  seen 
in  Fig.  2. 

The  distribution  of  the  different  departments  in  the 
group  of  buildings  is  shown  by  the  inscriptions  in  Fig.  2. 
The  buildings  are  three  and  four  stories  in  height,  and  in 
general  the  laboratories  occupy  the  lower  floors  and  the 
drafting  rooms  the  top  floor,  where  additional  light  is 
affoi'ded  by  skylights. 

When  it  was  first  decided  to  liuild  an  entirely  new 
Technology,  a  prominent  engineer,  who  is  also  an  alumnus 
of  the  Institute,  prepared  at  his  own  expense  an  elaborate 
plan  for  a  single  great  building  of  many  stories  in  which 
to  house  the  Institute.  While  this  plan  was  not  adopted 
as  a  whole,  one  feature  of  it  has  been  incorporated  in  the 
present  buildings.  That  is,  the  entire  group  of  buildings 
is  under  one  roof  so  that  in  bad  weather  the  students  need 


1'  Engineering  News,"  Aug.   20,   1915. 


PLAN   OP  THE   NEW   SITE   OP  THE   MA.SSACHUSETT.S    IX.STITUTE 
OF  TECHNOLOGY 

not  go  out  of  doors  in  ])assiiig  fnini  one  e.vercise  to 
another. 

The  entire  tract  owned  by  the  Institute  contains  about 
50  acres,  so  that,  as  may  be  seen  from  plan  ( F'ig.  1 ) ,  there 
is  ample  room  for  the  Institute  to  ex])and  its  facilities. 
The  only  other  building  at  present  planned,  however,  is 
the  Walker  ^Memorial,  the  cornerstone  for  which  was 
laid  last  week.  This  building  is  to  contain  a  gymnasium, 
a  students'  club,  general  dining  room,  dormitory  facil- 
ities, etc. 

Of  no  small  interest  in  connection  with  the  New  Tech- 
nology is  the  remarkable  manner  in  which  it  has  been 
financed.  The  Institute,  like  every  other  great  and  rap- 
idlv  growing  educational  institution,  has  required  all  its 
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iivailiililc  riiiiils  fur  its  riniiiiii;^  cniiciiscs  iiinl  liiid  no 
liioiii'V  witli  wliitli  t(i  cicrt  II  new  |ilaiil  siiilcd  lo  Km 
noi'ils.  Wliilc  tilt'  liiiul  wliiili  its  old  liiiildiiii's  ()((ii|iv  in 
the  lu'iirt  of  ]?ostoii  should  rMiilunlly  yii'M  ii  Iniiic  miiii, 
that  rt'sourct'  was  not  iiiinirdinlclv  nvailnlilc  nor  was  it. 
])nictii'al)l('  to  \iso  for  tin-  nrw  Imildiims  llir  nioncy  in 
its  t'luiowiiK'iit  i'liiids  or  that  which  it  will  cNciitiially  rc- 
roivo  from  the  McKay  hi-ipicst  throufih  its  n)d|H'nitivo 
a^roonuMit  with  Harvard  Uiiivorsity.  Under  thesi;  vou- 
ditioiis  till'  money  to  pay  i'or  the  land  at  the  new  site  was 
coiitrihuted  hy  f,n'iieroiis  IJoston  alumni,  and  then  Presi- 
dent Madaurin  found  somewhoro  a  jjenerous  heiiofaetor 
who  has  eontrihuted  the  money,  some  $;5,'')00,000,  with 
which  the  new  huildinjjs  have  heen  erected.  Only  one 
condition  has  heen  placed  upon  this  and  that  is  th.at  no 
one  whatever,  except  President  Madaurin,  may  know  the 
identity  of  tiie  ^iver. 

The  prosperous  man  who  huilds  hiiusi'll'  a  lar.ui;  new 
yesideiico  jfenerally  linds  when  he  moves  in  that  the  run- 
ninji  expenses  of  his  household  liavc  materially  increased. 
It  is  evident  that  the  Ju-titute  in  its  new  home  inust 
increase  its  running  expenses  if  it  is  to  make  full  use  of 
its  greatly  enlarged  hihoratory  facilities  and  pay  salaries 
.sullicient  to  secure  high-grade  instructors.  Professor 
Madaurin  has  therefore  appealed  for  a  large  addition  to 
the  Institute's  endowment  funds.  Again  the  mysterious 
henefactor,  Avhom  all  the  Institute  knows  as  ".Mr.  Smith" 
for  want  of  a  better  name,  has  come  forward  with  the  oU'er, 
amumnced  at  the  alumni  dinner  on  Wednesday  evening, 
that  he  will  give  $5  to  the  Institute  for  every  $15  raised 
hy  the  alumni  prior  to  Jan.  1.  He  has  agreed  to  make 
this  promise  good  up  to  a  contribution  of  $2,500,000  on 
his  part,  so  that  if  the  alumni  can  raise  their  portion,  an 
addition  of  $1,000,000  should  be  made  to  the  Institute's 


Of  llic  various  interesting  events  with  which  the  three 
cdehration  days  were  full,  space  i)('rmitj<  Inicf  nicniinn 
here  of  only  liie  two  or  three  most  iinixtitant.  'i'hc 
pageant  in  connection  with  the  removal  from  the  old 
hiiildings  lo  the  new  on  Tuei-day  evening  was  a  ceremony 
unique  in  college  annuls.  'I'lie  oflicers  of  the  Institute 
assemlilcd  at  tln'  old  iHiildings,  took  the  great  seal  and 
charter  of  the  Institute,  which  had  heen  ])laced  in  elab- 
orate caskets,  and  marched  in  jirocession  down  liiirkdcy 
St.,  to  the  Charles  iiiver.  Here  at  a  special  landing  was 
waiting  the  "Huceiitaur,"  a  reproduction  of  an  ancient 
stat<'  barge,  jjropelled  by  '10  rowers  selected  from  the  Insti- 
tute's undergraduates.  In  this  quaint  vessel  the  digni- 
taries were  conveyed  to  the  landing  in  front  of  the  new 
buildings.  In  the  great  central  court  of  these  buildings 
had  hccii  erected  a  grand  stand  seating  7,000  people.  In 
front  of  the  stand  was  a  throne  for  (iovernor  .Mi'Call  of 
iMassachu.setts,  and  le.sser  thrones  for  the  Mayors  of  Bos- 
ton and  Cambridge.  In  the  arena  in  front  of  the  spec- 
tat(Hs  was  then  enacted  a  play  in  which  1,000  actors  took 
])art,  the  ])lay  depicting  the  development  of  civili/<ation 
from  original  chaos  to  the  establishment  of  rigliteousne.ss 
and  the  liberal  arts  and  the  enthronement  of  education. 

Dedicating  the  New  Buii.dixgs 

When  the  pageant  was  over  and  tlu;  audience  had  di.s- 
persed,  a  Imge  gang  of  workmen  appeared  and  all  the  rest 
of  the  night  there  was  a  continuous  din  of  hammer  and 
sledge  and  saw.  The  next  morning  not  a  vestige  was  left 
of  the  huge  timber  structure  which  7,000  people  had  occu- 
j)ied  a  few  hours  before.  The  entire  area  in  the  central 
court  was  cleaned  and  smoothed,  and  by  tlie  afternoon 
10,000  chairs  had  been  placed  there  for  the  audience  at 
the  dedication  exercises.     The  speakers  at  the.se  exercises 


FIG.    2.      NEW    BUILDINC;S   OP    THE    M.\SSACIIUSE:TT.S   INSTITUTE    OF   TECHNOi^OOY    FKOM    THE    CHAKLE.S  KIVER 


endowment.  That  the  alumni  are  likely  to  make  good 
their  share  of  the  contribution  appeared  evident  at  the 
dinner  on  "Wednesday  evening,  when  gifts  were  announced 
from  six  of  the  Institute's  alumni  aggi'egating  a  total  of 
$1,000,000. 

After  the  foregoing  statement  it  seems  superfluous  to 
add  that  the  alumni  of  no  engineering  school  in  the  coun- 
try take  a  more  active  interest  in  their  Alma  ilater  than 
do  the  men  of  M.  I.  T.,  and  that  the  opportunity  to  cele- 
brate at  once  the  Institute's  50th  anniversary  and  take 
part  in  the  dedication  of  the  New  Technology  brought  an 
unprecedented  number  of  former  students  back  to  Boston. 


besides  President  JMaclaurin,  were  President  Lowell  of 
Harvard,  Governor  McCall,  and  Senator  Henry  Cabot 
Lodge. 

In  view  of  the  cooperative  agreement  between  Harvard 
and  Teclinology,  the  following  excerpt  from  President 
Lowell's  remarks  is  of  especial  interest : 

The  Massachusetts  Institute  of  Technology  and  HarvarO 
University  have  agreed  to  cooperate  in  engineering  and  min- 
ing education  in  order  by  so  doing  to  render  together  a  greater 
service  to  the  public.  By  this  spirit  we  have  shovi^n  that  we 
are  more  quick  in  our  sense  of  public  duty  than  some  state 
institutions,  which,  although  paid  from  the  same  treasury, 
maintain  a  needless  rivalry  at  the  public's  expense. 
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The  dominant  note  in  Governor  McCall's  address  and 
also  in  that  of  Senator  Lodge  was  that  education  in  the 
technological  school  as  well  as  in  the  university  must  be 
spiritual  and  not  materialistic  in  its  ultimate  aim  if  it 
is  to  be  worth  while.  Senator  Lodge  emphasized  es])ccially 
tlie  duty  owed  by  college-trained  men  to  their  country,  a 
duty  important  at  this  particular  juncture.  The  follow- 
ing brief  quotations  are  of  especial  interest : 

The  great  lesson  which,  to  my  thinking,  should  be  learned 
here   is  that  education  and   knowledge  are   not  ends   in   theni- 


As  the  telephone  connection  was  established,  the  toast- 
master,  Charles  A.  Stone,  placed  the  exercises  in  charge 
of  John  J.  Carty,  President  of  the  American  Institute  of 
Electrical  Engineers  and  Chief  Engineer  of  the  American 
Telephone  and  Telegrapli  Co.  Mr.  Carty  in  turn  put  the 
telephone  demonstration  in  the  hands  of  A.  W.  Drake,  of 
the  class  of  '95.  Mr.  Drake  called  the  roll  of  each  of  the 
cities  in  turn  and  received  from  each  a  reply,  in  which 
the  speaker  gave  his  own  name  and  class,  stated  where 
the  party  was  assembled,  and  the  number  of  alumni  and 


FIGS.    3    AND    4.      VIEWS   OF    THE    "BUCENTAUR"    BEFUKE   AND   AFTER   LAUNCHING 

The  state  barge  on  which  the  officers  of  the  Institute,  bearing-  the  charter  and  great  seal,  were  conveyed  across  the  Charles 

River  from  the   old  buildings  of  the  Institute   to  the   new 


selves,  but  means  to  an  end;  and  that  one  great  purpose  to  be 
here  achieved  is  to  go  forth  with  the  understanding  that  all 
who  have  these  privileges  are  units  in  the  making  of  a  nation. 
Our  learning  is  vain  if  it  fails  to  teach  us  that  nations,  like 
men,  must  have  a  conscience  and  a  soul. 

We  draw  our  blood  and  traditions  from  people  and  many 
lands,  but  we  labor  in  vain  if  here  on  this  soil  we  are  aught 
but  Americans  with  one  country,  one  loyalty,  and  one  tradi- 
tion common  to  us  all.  ...  I  have  seen  in  the  newspapers 
that  the  Anti-Enlistment  League  is  preparing  to  circulate  a 
pledge  in  our  colleges  and  universities  which  runs  in  this 
wise: 

I,  being  over  IS  years  of  age,  hereby  pledge  myself  against 
enlistment  as  a  volunteer  for  any  military  or  naval  service 
in  international  war,  offensive  or  defensive,  and  against  giving 
my  approval  to  such   enlistment  on   the   part   of   others. 

In  the  early  days  when  our  independence  was  won,  in  the 
later  days  when  our  Union  was  saved,  such  a  pledge  would 
have  been  described  by  the  ugly  word  "treason."  That  any- 
one should  now  think  such  a  pledge  possible  is  an  evil  sign. 
People  who  will  not  make  ready  to  defend  their  own  peace, 
their  own  security  and  their  own  honor  are  well  on  the  way 
to   hopeless   war   or   to   supine   submission. 

Alumni  Banquets  in  35  Cities  Joined  by  Tklepiioxe 

The  crowning  event  of  the  celebration  occurred  at  the 
alumni  banquet,  when  the  greatest  feat  in  long-distance 
telephony  performed  was  accompli.shed.  In  every  place 
at  the  dinner  tables  in  Symphony  Hall,  where  the  banquet 
was  held,  and  in  every  chair  in  the  galleries,  there  was 
connected  a  telephone  receiver,  some  3,000  in  all.  Ac- 
cording to  a  prearranged  plan,  at  the  same  hour  at  which 
the  banqueters  were  assembled  in  Boston,  there  were 
gathered,  in  35  other  cities  of  the  Union,  alumni  of  the 
Institute  and  guests,  and  at  each  of  these  assemblages 
everyone  pi'esent  was  provided  with  a  regulation  telephone 
receiver. 

For  two  hours,  from  nine  o'clock  to  eleven.  Eastern  time, 
the  gatherings  in  every  one  of  these  cities  were  continu- 
ously connected.  Every  word  spoken  at  the  Boston  din- 
ner was  heard  by  the  diners  in  the  35  other  citites,  in- 
cluding such  remote  points  as  New  Orleans,  Los  Angeles, 
San  Francisco,  Seattle,  Spokane  and  Anaconda. 


guests  present.  Every  city  responded  as  promptly  when 
its  name  was  called  as  though  the  speakers  answering 
Avere  seated  at  an  adjacent  talile.  Of  course  these  con- 
versations were  heard  through  the  telephone  receivers  not 
only  by  the  audience  of  3,000  at  Boston,  but  by  all  those 
listening  at  the  receivers  at  the  dinners  held  in  the  35 
other  cities.  Following  this  "calling  of  the  roll,"  Presi- 
dent ^laclaurin  addressed  the  alumni,  and  then  followed 
addresses  by  Dr.  Michael  I.  Pupin,  the  inventor  of  the 
loading  coils  which  solved  the  diflicult  ])r()l)lem  of  long- 
distance telephone  transmission ;  Alexander  Graham  Bell, 
the  inventor  of  the  telephone;  Orville  Wright,  the  inventor 
of  the  aeroplane;  Dr.  Henry  N.  Pritchett,  President  of 
the  Carnegie  Foundation  and  former  President  of  the 
Institute;  and  Coleman  du  Pont.  The  diners  also  list- 
ened to  a  conversation  between  Profes.sor  Cross  of  the 
Institute,  present  at  the  Boston  banquet,  and  Professor 
Harris  J.  Ryan,  in  San  Francisco.  Tiien  President  Low- 
ell of  Harvard  talked  with  Dr.  II.  P.  Judson,  of  the 
LTniversity  of  Chicago,  in  Chicago.  The  famous  Tech 
cheer  was  given  in  unison,  first  by  a  group  of  cities  in  the 
North,  then  by  a  group  in  the  South,  then  a  group  in  the 
AVest,  then  in  the  East,  and  then  by  all  of  them  together. 
The  diners  at  Milwaukee  then  joined  in  singing  the 
Stein  song  for  the  edification  of  all  the  rest.  As  a  grand 
finale  to  the  demonstration  Washington  sang  the  Star 
Spangled  Banner,  while  all  the  cities  joined  in  the  chorus. 
As  is  well  known,  the  exhibition  of  transcontinental 
telephone  transmission  with  receivers  connected  to  all  the 
seats  at  a  public  dinner  has  become  fairly  common,  but 
the  connection  of  such  an  enormous  telephone  network, 
enabling  such  a  large  number  of  people  scattered  in  so 
many  cities  to  hear  everything  transmitted  through  the 
circuit  from  any  point  is  a  feat  never  before  accomplished. 
The  success  with  which  it  was  aclv'eved  reflects  great 
credit  upon  the  telephone  organic- 
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Brid|(e  or  TTuummvell  for  IRnveir 
Crossing^  att   ^e'w  (DTless^uhs 

The  qiiostioii  of  a  Mississij)])!  Hivcr  cro.ssiii^  at.  Now 
Orleans  is  onc(>  iiioro  lu'liifj;  afj;itatc<l,  on  account  of  a 
])roposition  licforc  tlic  Loiiisiaua  Icjiislatiirc.  A  report 
has  recently  liceii  made  to  tlie  Mayor  of  New  Orleans 
liy  tiie  engineerinii  (irni  of  Ford,  Uaeon  &  Davis,  coni- 
j>aring  the  economical  and  ongineerin<r  factors  surround- 
ing the  construction  of  a  bridge  over  the  river,  which 
is  about  2,300  ft.  wide  at  the  site  selected,  or  a  tunnel 
under  the  river.  This  report,  which  is  only  preliminary, 
states  that  a  bridge,  similar  to  the  one  suggested  in  the 
1893  i>roject  for  a  crossing  here,  would  cost  $8,000,000 
for  a  railroad  line  alone  and  $13,000,000  for  full  pro- 
vision for  railroad  and  vehicular  trafllc.  The  estimate 
on  the  tunnel  is  $5,000,000  ])er  single-track  tube,  tlie 
suggestion  being  made  that  the  Detroit  River  method 
would  be  admirably  adapted  for  the  mid-river  section. 

The  Bureau  of  City  Waste  Disposal  has  been  estab- 
lished as  a  part  of  the  city  government  at  Cliicago,  to 
handle  all  matters  in  regard  to  the  collection  and  dis- 
posal of  garbage  and  refuse.  It  will  ooncentrote  work 
and  responsibilities  formerly  divided  between  the  De- 
l>artment  of  Health  and  the  Department  of  Pul)lic  Works. 
Under  the  ordinance,  the  head  of  the  Bureau  will  be 
Henry  A.  Allen,  Mechanical  Engineer  in  charge  of  the 
garbage  plants,  who  retains  this  position.  He  will  have 
entire  charge  of  the  design,  construction  and  operation 
of  the  new  reduction  and  incineration  plants. 

IFloodl  ©aima^^e  sua  PemiEasylvs^Eaisi. 

Heavy  rainfall  over  tlie  entire  watershed  of  the  Sus- 
quehanna Eiver  in  Pennsylvania  for  a  period  of  10  days 
has  swollen  the  waters  of  that  stream  to  flood  stage  and 
caused  much  damage.  At  Lawrenceville,  Tioga  County, 
several  small  dams  broke,  inundating  the  town  to  a  depth 
of  4  ft.  There  were  no  fatalities,  but  to  take  care  of 
sanitary  conditions  the  State  Health  Department  dis- 
patched two  medical  officers,  two  sanitary  engineers  and 
a  corps  of  health  officers  from  nearby  counties  to  the 
scene.  Breaking  of  a  main  gas  line  between  Elmira, 
N.  Y.,  and  Corning,  N.  Y.,  left  the  town  without  light 
June  17.     The  break  has  been  repaired. 

At  Lewistown,  Penn.,  the  Juniata  Eiver  reached  a 
stage  of  21.6  ft.  above  low  water  at  midnight,  June  18. 
Several  earth  slides  blocked  highways  and  flooded  cel- 
lars, causing  people  to  move  to  upper  floors.  Near  East 
Waterford,  Juniata  County,  on  June  17  the  swollen  waters 
of  Tuscarora  Creek  washed  away  one  abutment  of  a  small 
bridge  on  the  Tuscarora  Valley  E.R.  Three  cars  and 
a  locomotive  dropped  into  the  gap;  the  engineer  was 
killed  and  the  fireman  fatally  injured. 


On  till'  Central  division  of  tli(!  I'cnnsylvania  U.K. 
several  landslides  tied  up  trallic.  On  the  Henovo  divi- 
sion a  slide  at  Lock  Haven  ton;  up  tracks  for  200  yd. 
At  Spruce  Crci'k,  a  10-lon  slid('  derailed  a  fast  passenger 
train — no  casualties. 

At  Ilarrisburg,  the  flood  crested  at  10.2  ft.  at  G  p.m., 
June  18.  Work  was  Busi)ended  on  the  new  Cumberland 
Valley  ll.ll.  bridge  and  carried  away  several  sections  of 
the  tenqwrary  trestle.  One  man  was  injured  in  en- 
deavoring to  secure  the  trestle. 

W. 

A  School  of  Hygiene  and  Public  Health  will  be  es- 
tablished in  Baltimore  by  the  Eockefeller  Foundation 
"in  connection  with  and  as  an  integral  i)art  of  Johns 
Hopkins  University."  The  central  feature  of  the  school, 
which  it  is  expected  will  be  opened  in  October,  1917, 
will  be  an  Institute  of  Hygiene.  A  building  will  be 
erected  near  the  University  hospital.  To  house  various 
laboratories  and  departments,  including  those  of  sanitary 
chemistry,  bacteriology,  epidemiology,  industrial  hy- 
giene, vital  statistics,  a  museum  and  a  library.  Additional 
facilities  for  instruction  and  research  will  be  afforded 
by  the  existing  schools  of  medicine,  engineering,  social, 
science,  etc.  The  Director  of  the  School  will  be  Dr. 
Wm.  H.  Welch,  Professor  of  Pathology  at  Johns  Hopkins. 
Among  the  experts  consulted  by  the  Eockefeller  Foun- 
dation in  formulating  its  plans  for  the  establishment  of 
the  School  were  the  following  engineers  and  sanitarians 
well  known  to  the  readers  of  Engineering  News:  D.  D. 
Jackson,  Edwin  C.  Jordon,  Dr.  M.  J.  Eosenau,  Geo.  C. 
"WHiipple  and  C.-E.  A.  Winslow.  Others  who  were  in- 
cluded in  the  conference  were  Dr.  A.  C.  Abbott,  formerly 
Chief  of  the  Bureau  of  Health  of  Philadelphia ;  Dr.  Her- 
man M.  Biggs,  Commissioner  of  Health  of  New  York 
State;  Dr.  Wm.  H.  Park,  of  the  New  York  City  De- 
partment of  Health ;  and  Doctors  Simon  Flexner,  Victor 
G.  Heiser,  Theobald  Smith  and  Wm.  H.  Welch. 

If®!?  F]l©@dl  PireveEatla^im 
By  E.  A.  Bailey* 

A  contract  for  furnishing  all  materials  and  constru;-t- 
ing  a  concrete  weir,  with  accompanying  highway  and 
railway  bridge  structures,  was  awarded  to  Teichert  & 
Amljrose,  San  Francisco,  Calif.,  on  June  10,  1916,  by 
the  City  of  Sacramento,  the  contract  price  being  $336,- 
640. 

This  structure  is  known  as  the  "Sacramento  Weir," 
and  is  a  portion  of  the  Sacramento  Flood  Control  Project, 
reported  on  in  1910  by  the  California  Debris  Commis- 
sion of  Federal  Engineers  (House  Document  No.  81, 
62nd  Congress,  1st  Session). 


♦Flood  Control  Engineer,  State  Reclamation  Board,  Sacra- 
mento, Calif. 


June  22,  1916 
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In  tlie  absence  of  appropriations  by  the  State  and 
Federal  Governments  for  the  construction  of  this  weir, 
the  City  of  Sacramento,  being  most  vitally  interested 
in  its  construction,  voted  bonds  in  1912  for  that  pur- 
pose, as  well  as  for  the  construction  of  the  Sacramento 
Bypass.  This  bypass  is  1%  riii.  long  and  leads  from  the 
weir  to  the  proposed  Yolo  Bypass  in  Yolo  Basin  in 
order  to  relieve  the  Sacramento  Rix'er  of  its  excess  flood 
waters,  which  are  due  to  the  addition  of  the  flood 
waters  of  its  tributary,  the  American  River,  immediately 
above  the  City  of  Sacramento.  As  later  investigations 
have  shown,  these  flood  waters  combined  may  reach  a 
total  quantity  of  298,000  sec. -ft.,  or  2.7  times  as  much  as 
could  be  carried  by  the  Sacramento  River  channel,  aver- 
aging 750  ft.  iu  width,  ])ast  and  l)clow  the  City  of 
Sacramento. 

Tlie  later  investigation  referred  to  resulted  in  an  en- 
largement of  the  plans  for  tlie  Sacramento  Bypass  and 
Weir,  and  the  confining  of  the  city's  funds  to  the  con- 
struction of  the  weir,  leaving  the  construction  of  the 
bypass  to  the  State  Reclamation  Board,  which  board  is 
now  causing  an  assessment  to  be  levied  upon  all  lands 
to  be  benefited  to  provide  funds  therefor. 

The  weir,  as  now  planned  and  approved  by  the  Chief 
of  Engineers,  United  States  Army,  is  to  be  2,000  ft.  in 
length  between  abutments,  with  its  permanent  sill  at 
El.  25  (practically  the  elevation  of  the  natural  river 
bank  before  the  levee,  which  is  to  be  removed,  was  built 
at  this  point),  but  with  a  removable  crest  at  El.  31,  dif- 
ferent panels  of  which  can  be  either  tripped  by  hand  or 
automatically  by  floats,  as  the  water  rises  to  successive 
stages,  all  being  open  for  the  maximum  flood  discharge 
of  188,000  sec.-ft.  when  about  EL  37  is  reached  by  the 
flood  plane. 

The  removable  crest  is  to  l)e  of  the  needle  type,  and 
can  be  replaced  as  soon  as  the  water  has  fallen  below  El. 
31,  so  as  to  hold  as  much  as  possible  of  the  subsiding 
flood  within  the  river  channel  to  keep  it  thoroughly 
scoured  out. 

The  contract  for  the  weir  includes  the  construction 
of  a  barge  fitted  with  gates  which  can  be  lowered  to 
bed  of  channel.  If  necessary,  this  barge  can  be  floated 
into  position  covering  the  opening  between  any  two  piers 
of  the  highway  and  railroad  bridges,  which,  for  economy, 
are  to  be  constructed  in  conjunction  with  the  weir,  thus 
cutting  off  the  flow  through  any  panel  while  the  remov- 
able needles  are  being  replaced. 

Tliis  plan  of  providing  weirs  and  bypasses  is  in  direct 
opposition  to  the  plans  for  flood  control  on  the  ilissis- 
sippi  River  where  the  current  recommendations  are 
against  outlets. 

There  are  two  essential  points  of  difference  in  condi- 
tions which  should  be  noted  as  accounting  for  the  adop- 
tion of  relief  weirs  for  the  Sacramento.  First,  the  dura- 
tion of  the  Sacramento  floods  are  short,  lasting  but  a 
few  days.  Math  a  maximum  flow  of  but  a  few  hours  in- 
stead of  a  long-continued  high  flow,  as  in  the  Mississippi ; 
and  second,  the  ratio  of  excess  for  the  Sacramento  is 
from  1.7  to  6  times  the  channel  capacity,  the  channel 
l)eing  comparatively  narrow  and  easily  scoured,  during 
the  subsidence  of  a  flood,  by  tlie  closing  of  gates  on  the 
outlet  weirs;  while  the  corresponding  ratio  for  the  Mis- 
sissi])pi  is  only  a  fraction  of  its  channel  capacity,  which 
channel  is  very  wide  and  in  much  greater  danger  of 
silting  up  from  a  diversion  of  a  part  of  its  flow. 


BJe'w  YoipIKl  Cntly  FavecmieKatb 

Concrete  pavements  may  be  laid  in  New  York  City 
under  certain  conditions,  authorized  by  a  resolution  of 
the  Board  of  Estimate  and  Apportionment,  adopted  May 
26.  According  to  the  charter  of  the  City  of  Greater 
New  York,  street  pavements  paid  for  wholly  or  in  part 
by  assessment  are  divided  into  two  classes,  permanent 
pavements  and  preliminary  pavements.  The  Board  of 
Estimate  and  Apportionment  has  tlie  autliority  to  place 
pavement  types  in  either  class.  Those  designated  per- 
manent pavements  are  the  following,  when  laid  on  a 
!)ase  of  6  in.  or  more  of  portland-cement  concrete :  Stone 
block,  wood  block,  3-in.  asphalt  block,  3-in.  sheet  asphalt, 
vitrified  brick  and  iron  slag  blocks.  The  pavements  des- 
ignated preliminary  are  stone  block  on  sand  foundation, 
2-in.  asphalt  block,  sheet  asphalt  on  a  4-in.  concrete 
foundation,  bituminous  concrete,  bituminous  macadam, 
and  since  the  resolution  above  referred  to,  waterbound 
macadam  and  concrete.  The  latter  two  were  adopted  on 
request  of  two  of  tlie  Borough  highway  departments,  and 
it  is  a  part  of  this  resolution  that  these  types  of  pave- 
ment are  to  be  used  only  under  conditions  prescribed  by 
tlie  Board  of  Estimate  and  Apportionment  in  each  par- 
ticular case. 

It  is  not  the  intention  of  the  city  to  use  either  type 
on  heavy  traffic  streets  but  only  in  undeveloped  districts 
where  the  conditions  are  similiar  to  those  on  country 
roads. 


Tugboat  Shifts  New  Drawbridsre — A  recently-built  steel 
draw  over  the  Blackwater  River  at  Milton,  Santa  Rosa 
County,  Ala.,  was  struck  by  a  tugboat  and  knocked  out  of 
position.     The   span  was  shoved  over  to  the  edge  of  the  pier. 

A  DiNa.strou.s  Dust  Explo.sion  in  No.  3  grain  elevator  of 
the  Penn.sylvania  R.R.  at  the  Canton  terminal  at  Baltimore. 
Md.,  destroyed  the  structure  and  the  1,000,000  bu.  of  grain  it 
contained,  and  set  fire  to  a  700-ft.  pier  and  two  steamships, 
contained,  and  set  fire  to  a  700-ft.  pier  and  two  steamships 
on  June  13.     The  loss  amounted  to  five  lives  and  $2,000,000, 

The  AVater-Power  Development  Bills  now  pending  in  Con- 
gress will  probably  be  taken  up  and  pressed  for  passage  as 
soon  as  the  appropriation  bills  are  out  of  the  way,  according 
to  a  recent  statement  by  Representative  Adamson  of  Georgia, 
Chairman  of  the  Committee  on  Interstate  and  Foreign  Com- 
merce. Judge  Adamson  has  drafted  a  substitute  for  the 
Shields  water-power  bill,  which  was  passed  by  the  Senate. 

The  Cost  of  Making;  (iasoline  from  Fuel  Oil  by  the  Ritt- 
man  process  is  made  public  in  a  bulletin  just  issued  by  the 
Bureau  of  Mines.  The  first  cost  of  a  plant  with  a  capacity 
for  producing  S.'JO  bbl.  of  gasoline  per  month,  or  35,700  gal., 
is  estimated  at  $20,000.  Where  fuel  oil  can  be  purchased  at 
50c.  a  barrel,  the  estimated  cost  of  the  gasoline  produced,  in- 
cluding interest  and  depreciation,  is  7.8c.  per  gal.  With 
fuel  oil  at  $1  per  bbl.,  the  estimated  cost  of  the  gasoline 
produced  is  9.74c.  per  gal.  With  fuel  oil  at  $2.10  per  bbl.,  the 
estimated  cost  of  the  gasoline  produced  is  13.9c.   per  gal. 

A  Coal-Haudline:  AVharf  CoIIapHed  in  Portland,  Me.,  harbor 
on  June  9,  and  wrecked  a  part  of  tlie  handling  apparatus.  Sev- 
eral workmen  who  were  on  it  at  the  time  managed  to  escape 
uninjured  because  of  the  ample  warning  of  collapse  which 
was  given.  The  120x1, 200-ft.  wharf,  which  was  comparatively 
new,  consisted  of  a  central  fill  with  granite  retaining  walls 
on  timber  piles.  It  carried  at  the  shore  end  Ijins  containing 
about  10,000  tons  of  coal  and  along  one  side  a  substantial 
timber  trestle  with  cable  railway  connecting  to  the  outer 
end  of  the  wharf.  There  was  also  another  trestle  carrying  two 
unloaders.  The  timber  piles  penetrated  a  soft  clay  stratum 
some  80  or  90  ft.  deep  but  did  not  go  through  it  to  the  hard 
sand  beneath.  The  immediate  cause  of  the  collapse  was 
apparently  the  racking  of  the  wharf  by  a  large  steamship 
which  collided  with  the  corner  of  the  wharf  during  a  heavy 
gale.  The  piles  carrying  the  nearby  trestle  tipped  to  a  batter 
of  1  to  4  and  the  piers  carrying  the  unloader  trestle  subsided 
noticeably.  One  of  the  unloaders  was  wrecked  and  a  large 
part   of   the   wharf   wall    slid    into    the    dock. 


IvMhi 


ION  (i  I  N  !•:  I-;  IM  N'  (i      N  I'lWS 


V(.i.  :r,.  No.  2r. 


lOiiuliifrrM  Arc  to  >liiiiiiu<-  n  rliili  in  New  Vm  l<  ('ll\  'I'lio 
Autoiniihlli'  dull  >il'  Aiiuritii  liUH  i't<titliii<il  thi'  J.  (i.  U'lilU< 
MaiiUKi'tiK'iit  Ctii'iioriitlon  to  opurato  and  niurniKO  Hie  cluli 
houHc,  wlili-h  (ixti'iulH  from  l>4th  tu  ri5th  St.,  wcmI  of  llniiid- 
Wiiy.  Thi'  i-Uil>  opi-rati'M  Kai'UKr<M,  IciHtliiK  laliiiiiitoili  m.  iiui- 
chlno  mIiiiiin,  m  huppI.v  (li'pailini'iit,  an  t-fllolt'iicy  luircau  ami  a 
buroau  of  touiN,  and  Ih.siivh  varlnuH  piilillcatloriH.  All  ttu^HU 
nro  ti>  I'll  In  iIwiiri'  of  tin-  ManaKonient  I'orporatlon. 

Kllinliiiidiin  »r  'I'lill  IlrhlHfM  HpaiinlnK  tlio  Di'lawarr  Klvor 
liot\vi>i'n  I'fUimylvanla  and  Ni-w  Jc>rM<>y  Ih  IxdnK  ronslilcicd  by 
two  coniniiHxIonH  icpiuHtMitlnK  tlio  two  Htatvs.  The  (li'Ht  nicut- 
In^  of  tho  Ponnnylvanln  ootninlHHion  wi\h  lu-ld  at  the  Capitol, 
JlairlMluiiK.  I'lnn..  on  June  13.  when  WIIIIh  Whltt'il.  lOtinl- 
noer  of  ltrldm>8  for  tlu>  I'ennHylvanla  Sluto  lllRliwa.v  Depart- 
ment, was  deslftnated  to  eoii|)eiiito  with  an  iiiKlneer  to  be 
named  by  the  New  Jersey  eoninil.><Hlon  In  aneertalnliiK  tbe 
value  of  the  16  biUlKes  uniler  eoiiHldeiatlon.  These  en^i- 
ncera  will  report  at  a  Joint  nieetinM;  to  he  held  later  In  the 
summer. 

Seventeen  Kl«o€l-I*reven<lon  He.NervoIrK  on  the  (Ir.iinaKe 
areas  of  the  AlleKheny  and  Monon^ahela  Rivers  In  I'din- 
nylvanla.  Marylanil  and  West  Virginia  at  an  ultimate  cost  of 
$20,000.t>00  were  discussed  at  n  conferenee  between  Governor 
BrumbaUKh,  of  I'ennsylvania,  and  representatives  of  the  City 
of  PittsburKh,  Alleffheny  County  and  the  Flood  Commission  of 
PIttsburKh  on  June  16.  Governor  Brumbaunh  asked  the  de- 
leKHtes  to  send  him  drafts  of  a  bill  designed  to  bilnp  about 
cooperation  between  all  the  authorities  whose  aid  In  the  en- 
terprise must  be  enlisted.  In  the  delegratlon  were  N.  S. 
Sprague,  E.  K.  Morse  and  Morris  Knowles. 


ChnrleM  K.  Hewes,  City  Engineer  of  Alhambra,  Calif.,  has 
been  made  City  Manager  also. 

Andrew  F.  Maealliini,  M.  Can.  Soc.  C.  E.,  recently  City  En- 
gineer of  Hamilton,  Ont.,  has  been  made  Commissioner  of 
Public   Works   of   Ottawa.   Ont. 

Frnnk  C  Worbs  has  been  appointed  Assistant  Engineer 
of  the  Wheeling  &  Lake  Erie  R.R.,  succeeding  E.  U.  Smith, 
with  headquarters  at  Cleveland,  Ohio. 

M.  jM.  Mar.sli  has  been  appointed  Superintendent  of  Ways 
and  Bridges  of  the  Northern  Railway  Co.  of  Costa  Rica,  with 
headquarters  at  Siquirres,   Costa  Rica,   C.  A. 

Henry  A.  Allen,  Mechanical  Engineer  in  charge  of  the 
municipal  garbage-disposal  plant  at  Chicago,  has  been  made 
head  of  the  new  Bureau  of  Waste  Disposal. 

J.  O.  Halliday.  recently  Assistant  to  the  General  Manager 
of  the  New  York,  New  Haven  &  Hartford  R.R.,  New  Haven, 
Conn.,   has  been   appointed   Superintendent   of  Transportation. 

Snmuel  Kea,  M.  Am.  Soc.  C.  E.,  President  of  the  Pennsyl- 
vania R.R.,  was  awarded  the  honorary  degree  of  Doctor  of 
Science  at  the  recent  commencement  at  Princeton  University. 

B.  H.  Klyce  and  Walter  J.  Kackley,  Assoc.  M.'s  Am.  Soc. 
C.  E.,  announce  the  formation  of  the  firm  of  Klyce  &  Kack- 
ley, Civil  and  Consulting  Engineers,  Nashville,  Tenn.,  and  Mi- 
ami,  Fla. 

C.  F.  Herington,  recently  Assistant  Engineer  in  the  office 
of  the  Mechanical  Engineer  of  the  New  York  Central  Lines,  is 
now  Jlechanical  Engineer  of  the  Powdered  Coal  Department 
of    the    Bonnot    Co.,    Canton,    Ohio. 

Theodore  K.  AVells,  formerly  with  the  engineering  bureau 
of  the  Pennsylvania  State  Health  Department,  is  now  as- 
sociated with  Farley  Gannett,  Assoc.  M.  Am.  Soc.  C.  E.,  Con- 
sulting Engineer,  Harrisburg,  Penn. 

Mortimer  L.  Meinken,  of  Brooklyn,  N.  Y.,  has  been  award- 
ed the  $100  prize  offered  by  the  Barber  Asphalt  Paving  Co. 
to  students  of  the  highway-engineering  course  at  Columbia 
University  for   the  best   essay   on   roadwork. 

Frederick  'W.  liindars  has  been  appointed  to  the  newly 
created  office  of  Chief  of  Accounts  of  the  Public  Service  Com- 
mission, First  District,  New  York.  For  several  years  he  was 
■with  the  Bureau  of  Municipal  Research,  New  York  City. 

T.  C.  Mitchell,  Junior  Engineer,  United  States  Engineer  Of- 
fice, Great  Bridge,  Va.,  has  been  appointed  by  the  Depart- 
ment of  State  to  represent  the  Liberian  Government  on  the 
Franco-Liberian  Boundary  Commission  and  will  leave  shortly 
for  Liberia. 

AValdemar  Lindgren,  M.  Am.  Inst.  M.  E.,  Professor  of  Eco- 
nomic Geology,  Massachusetts  Institute  of  Technology,  form- 
erly Chief  Geologist  of  the  United  States  Geological  Survey, 


haH  been  iiwardeil   Ibe  honorary  degree  of  Docloi'  of  Siletiri;  by 
I'rlneelon   I'nIverMlty. 

Wllllnni  von  I'hul,  M.  Am.  Hoc.  C.  K.,  of  Ford,  Bacon  & 
DavlH,  ConHultiiiK  lOnglneerB,  New  York  City,  has  been  ap. 
Iiolnted  Vlee-l'reMldonl  and  OoniM'ul  ManaKer  <if  the  United 
RallroadH,  San  KranrlHco,  Calif.  Ho  Ih  a  graduate  of  Tulano 
llnlverMlly,  LoulHlana,  and  bus  bei>n  asHociatid  Willi  Ford, 
llacon  \c   DavlH  Hinco  1'.I07. 

U'llllnm  <•.  (iaricHM,  .Surgeon-General,  I'.  S.  A.,  Balled  re- 
cently from  New  York  to  InHpcct  South  American  ports. 
General  (JorgaH  goeH  au  the  head  of  the  Yellow  Fever  Com- 
mission of  the  International  Health  Board  of  the  Uoekcfcllcr 
Foundation.  He  haH  been  granted  four  moiitli.M'  leave  of  ab- 
Hence    from    the   army. 

.s.  I,,  strlekler,  of  Columbia,  Penn.,  has  become  aMHoclated 
with  Farley  Gannett,  Ahhoc.  M.  Am.  Soc.  C.  E.,  ConHultlng 
Engineer,  Harrlnburg,  Penn.  Mr.  Htrlckler  will  have  charge 
of  engineering  on  the  new  Susquehanna  River  dam  at  York, 
Penn.,  for  the  York  Haven  Water  and  Power  Co.  He  was 
formerly  Assistant  Eng'lneer  with  F.  II.  ,Shaw  and  with  the 
I'ennsylvania  and   Wabash   railroads. 

ClltVord  Shoemaker,  former  Deputy  Highway  Commissioner 
of  Const riiel ion  of  the  t)hio  State  Highway  Department,  and 
R.  C.  Watts,  also  of  the  (Jhlo  State  Highway  Department, 
have  formed  the  Engineering  Service  Co.,  Columbus,  Ohio.  The 
new  firm  will  take  contracts  In  railroad,  highway  and  mu- 
nicipal construction  work.  Mr.  Shoemaker  Is  Manager  and 
Mr.  Watts   is  General   Superintendent. 

E.  >V.  Moir,  M.  Am.  Soc.  C.  E.,  formerly  a  partner  of  S. 
Pearson  &  Son,  Ltd.,  London,  England,  and  well  known  In 
this  country  in  connection  with  the  Pearson  company's  work 
in  the  construction  of  the  Hudson  and  East  River  tunnels  of 
the  Pennsylvania  R.R.,  has  been  made  a  baronet  in  recogni- 
tion of  his  services  to  the  British  Empire.  Mr.  Moir  is  at 
present  in  this  country  representing  the  Ministry  of  Mu- 
nitions. 

I^dniiiiid  niake,  whose  appointment  as  Engineer  on  the 
construction  of  the  new  dry  dork  at  Boston,  Mass.,  for  the 
Holbrook,  Cabot  &  Rollins  Corporation  was  noted  in  these 
columns  of  May  11,  was  never  connected  with  the  Arrowrock 
dam  as  stated.  Mr.  Blake  was  Manager  of  the  Idaho  Irriga- 
tion Co.  at  Boise.  The  Arrowrock  dam  was  built  under  the 
immediate  direction  of  Charles  H.  Paul,  Construction  Engi- 
neer. James  Munn  was  Superintendent  of  Construction.  A.  B. 
Mayhew  was  principal  engineering  assistant. 

J.  C.  HiitchinN,  M.  Am.  Soc.  C.  E.,  has  resigned  as  Presi- 
dent of  the  Detroit  United  Ry.  and  has  been  elected  Chair- 
man of  the  Board  of  Directors.  His  early  experience  was  in 
railway  construction  with  the  Missouri,  Gulf  &  Lexington  R.R. 
and  other  Southwestern  lines.  In  1894  he  was  elected  Secretary 
and  Treasurer  of  the  Detroit  Citizens'  .Street  Ry.  He  sub- 
sequently held  the  same  office  with  the  Detroit  United  Ry., 
later  being  promoted  to  the  position  of  Vice-President  and 
General  Manager,  and  in  1902  to  the  presidency  of  the  com- 
pany, which  under  his  administration  has  become  a  system 
comprising  800  mi.  of  electric  railway. 
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Jared  G.  Yarnell,  a  retired  railway  contractor  of  Reading, 
Penn.,  died  June  16,  aged  76  years.  For  a  number  of  years 
he  was  with  the  bridge  department  of  the  Lehigh  Valley 
R.R. 

Hamilton  Flood,  civil  engineer  and  contractor,  died  at  the 
City  Hospital,  Quincy,  Mass.,  on  May  23,  at  46  years  of  age. 
Mr.  Flood  was  the  first  City  Engineer  of  Quincy,  being  ap- 
pointed to  the  office  when  it  was  established  in  1902.  After 
serving  in  that  capacity  for  six  years,  he  went  into  con- 
tracting. 

4  Silvanus  P.  Thompson,  Past-President  of  the  Institution  of 
Electrical  Engineers,  died  at  his  home  in  London,  England, 
June  13.  He  was  born  in  York,  June  19,  1851.  He  was  edu- 
cated at  Bootham  School  at  York,  Flounders'  Institute  and 
the  Royal  School  of  Mines.  For  many  years  he  was  Professor 
of  Physics  in  the  City  and  Guilds  Technical  College,  Finsbury. 
He  was  chiefly  known  as  the  author  of  some  of  the  earliest 
works   on   electrical   engineering. 

George  Gilmour,  M.  Am.  Soc.  M.  E.,  Chief  Engineer  of  the 
Travelers  Insurance  Co.  of  Hartford,  died  at  his  home  in 
New    York    City,    June    15,    aged    51    years.      He   was    born    in 
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Petroffrad,  Ilussiii.  where  Iiis  father  was  engaKed  as  Naval 
Constructor  for  the  Russian  Government.  He  was  educated  in 
Russia  and  in  England,  and  his  early  experience  was  in  ma- 
rine enKineerinff.  Previous  to  his  work  with  the  Travelers 
Insurance  Co.  he  was  Mechanical  Engineer  with  the  New  York 
Telephone  Co.  Mr.  Gilmour  was  a  trustee  and  member  of  the 
executive  committee  of  the  Museum  of  Safety  and  in  recent 
years  had  established  a  reputation  as  an  expert  in  accident 
prevention  and  industrial  safety.     He  is  survived  by  a  widow. 

ClinrleM  HoiikiiiM  CurtlidKe,  Bridge  Engineer  of  the  Chi- 
cago, Burlington  &  Quincy  R.R.,  died  of  pneumonia,  June  14, 
after  a  very  short  illness.  He  was  born  at  Hannibal,  Mo.,  in 
1869  and  after  a  public-school  education  graduated  from  the 
high  school  at  St.  Joseph,  Mo.  His  engineering  career  com- 
menced in  1S86,  when  he  went  to  the  Kansas  City,  Memphis 
&  Birmingham  R.R.  as  rodman.  He  was  with  that  road  for 
two  years  and  then  (in  1SS9)  became  county  surveyor  tor 
Buchanan  County,  Missouri.  In  1890  he  entered  the  service 
of  the  Chicago,  Burlington  &  Quincy  R.U.  as  draftsman  in  the 
bridge  department  and  remained  with  that  road  until  his 
death.  In  1902  he  was  appointed  Bridge  Engineer  and  was 
in  charge  of  all  bridge  design  and  construction,  this  road  do- 
ing much  of  its  Inidgework  with  its  own  forces.  He  was 
largely  instrumental  in  the  introduction  of  the  concrete 
trestle  and  in  the  use  of  separate  or  precast  concrete  slabs  as 
self-supporting  spans  for  trestles  and  track-elevation  subways. 
Hia  largest  work  was  the  design  of  the  great  Ohio  River 
bridge  now  under  construction  at  Metropolis,  111.  This  has 
a  double-track  simple-truss  channel  span  of  720  ft.,  which  is 
the  longest  simple-truss  span  ever  built  and  is  notable  for 
the  extensive  use  of  silicon  steel  in  the  main  members.  He 
was  Chief  Engineer  of  the  Paducah  &  Illinois  R.R.,  which  is  a 
subsidiary  company  for  building  the  railway  connection  of 
which  this  bridge  is  the  principal  feature.  In  1893  Mr.  Cart- 
lidge  was  married  to  Louise  E.  Almy,  at  Oak  Park,  111.  His 
residence  was  at  Hinsdale,  111.  He  was  a  member  of  the 
American  Society  of  Civil  Engineers,  the  American  Railway 
Engineering  Association,  the  American  Society  for  Testing 
Materials  and  the  Western  Society  of  Engineers. 
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NATIONAL,  GAS-ENGINE   ASSOCIATION. 

June    27-29.      Annual    convention    in    Chicago.      Secy.,    H.    R. 
Brate,   Lakemont,    N.    Y. 
AMERICAN  SOCIETY   OP  CIVIL,  ENGINEERS. 

June   27-30.      Annual   meeting   in    Pittsburgh.      Secy.,    Charles 
Warren   Hunt,    220   West   57th   St.,   New   York   City. 
AMERICAN  SOCIETY   FOR  TESTING  MATERIALS. 

June     27-30.       Annual     meeting     in     Atlantic     City.        .Secy., 
Edgar  Marburg.  University  of  Pennsylvania,  Philadelphia, 
Penn. 
INTERNATIONAL  ASSOCIATION   OP  FIRE   ENGINEERS. 
Aug.    29-Sept.    1.       Convention    in    Providence,    R.    I.       Secy., 
James  McFall,  Roanoke,  Va. 
ASSOCIATION   OF    EDISON    ILLUMINATING    COMPANIES. 
Sept.  4-7.     Convention  in  Hot  Springs,  Va.     Asst.  Secy.,  E.  A. 
Baily,  360  Pearl  St.,  Brooklyn,  N.  Y. 
THE   TRAVELING   ENGINEERS'   ASSOCIATION. 

Sept.    5-8.      Annual    meeting    in    Chicago,    III.      Secy.,    W.    O. 
Thompson,   care  General   Offices,   N.   Y.  C.   R.R.,   Cleveland, 
Ohio. 
AMERICAN    FOUNDRYMEN'S    AS.SOCIATION. 

Week    of    Sept.     11.       Annual     meeting    in    Cleveland,    Ohio. 
Secy.,  A.  O.  Backert,  12th  and  Chestnut  St.,  Cleveland,  Ohio. 
THE  AMERICAN  INSTITUTE  OP  METALS. 

Week  of  Sept.  11.     Meeting  in  ("'leveland,  Ohio.     Secy.,  W.  M. 
Corse,  106  Morris  Ave.,  Buffalo,  N.  Y. 
NATIONAL  ASSOCIATION  OP  STATIONARY  ENGINEERS. 
Sept.   11-16.     Convention,  Minneapolis.  Minn.      Secy.,   Fred  W. 
Raven,   417   S.    Deaiborn   St.,   Chicago. 
MASTER  CAR  AND  LOCOMOTIVE  PAINTERS'  ASSOCIATION. 
Sept.    12.      Convention    in   Atlantic   City.      Secy.,   A.    P.   Dane, 
Reading,  Mass. 
RAILWAY  SIGNAL  ASSOCIATION. 

Sept.    12-14.      Convention    in    Mackinac   Island.      Secy.,    C.    C. 
Rosenberg,   Myers   Building,    Bethlehem,    Penn. 
ILLUMINATING  ENGINEERING   SOCIETY. 

Sept.   18-20.     Convention  in   Philadelphia,  Penn.     Asst.  Secy., 
C.  D.  Fawcett,   29  West   39th   St.,  New  York,  N.   Y. 
ASSOCIATION    OF    IRON    AND    STEEL    ELECTRICAL    ENGI- 
NEERS. 
Sept.  18-22.     Convention  in  Chicago.     Secy.,  W.  O.  Oschniann, 
Oliver  Iron  and  Steel  Co.,  Pittsburgh,  Penn. 

THE   ROADMASTERS   AND   MAINTENANCE  OF   WAY   ASSO- 
CIATION OF  AMERICA. 
Sept.  19-22.     Convention  in  New  York  City.     Secy.,  P.  J.  Mc- 
Andrews. 
MICHIGAN  GAS  ASSOCIATION. 

Sept.  21-22.     Annual  meeting  in   Detroit,  Mich.     Secy.,  Clark 
R.  Graves,  Lansing,  Mich. 
AMERICAN   PEAT   SOCIETY. 

Sei)t.    21-23.      Annual    meeting   in   Washington,   D.   C.      Secy., 
Julius  Bordello,  Kingsbridge,  N.  Y. 


THE  TRACK  SUPPLY  ASSOCIATION. 

Sept.    19-22.      Convention    in    New    York    Cltv.      Secy.,    W.    C. 
Kidd,  Ramapo  Iron  Works.  Hillburn,  N.   Y. 
RAILWAY   FIRE    PROTECTION    ASSOCIATION. 

Oct.   3-5.      Convention    in    New    York    City.      Secy.,   C.   B.    Ed- 
wards, Mobile  &  Ohio  R.R.,  Mobile,  Ala. 
AMERICAN   SOCIETY  OP   MUNICIPAL   IMPROVEMENTS. 
Oct.    9-13.      Convention    in   Newark,   N.   J.      Secv.,   Charles   C. 
Brown,  Indianapolis,  Ind. 
AMERICAN   ELECTRIC   RAILWAY  ASSOCIATION. 

Oct.    9-13.      Convention   at   Atlantic   City,   N.   J.      Secy.,   E.   B. 
Burritt,   8    West    40th   St.,   New    York   City. 

AMERICAN    RAILWAY    BRIDGE    AND    BUILDING    ASSOCIA- 
TION. 
Oct.  17-19.     Convention  in  New  Orleans.     Secy.,  C.  A.  Lichty, 
C.  &  N.  W.  Ry.,  Chicago. 
AMERICAN  GAS  INSTITUTE. 

Oct.   17-20.     Annual  meeting  in  Chicago.     Secy.,  G.  G.  Rams- 
dell,    New    York,    N.    Y. 

AMERICAN   PUBLIC   HEALTH   ASSOCIATION. 

Oct.    24-27.      Convention    in    Cincinnati,    Ohio.      Secy.,    Prof. 
Selskar  M.  Gunn,  Boston,   Mass. 

RAILWAY    ELECTRICAL    SUPPLY    MANUFACTURERS    AS- 
SOCIATION. 
Oct.   30-Nov.   3.     Convention  in  Chicago.     Secy.,  J.   Scribner, 
care  General  Electric  Co.,  Chicago. 
NATIONAL    ASSOCIATION    OP    RAILWAY    COMMISSIONERS. 
Nov.    14.      Convention    in   Washington,   D.   C.      Secy.,   William 
H.  Connolly,  Washington,  D.  C. 
RAILWAY  GARDENING  ASSOCIATION. 

Dec.  h-".     Convention  in  New  Orleans,  La.     Secy.,  Charles  E. 
Lowe,  Pittsburgh  Lower  Western  R.R.,  Sewickley,  Penn. 

The  Clevelaiul  Rngineering  Society  held  its  annual  dinner 
on  June  13  in  the  main  auditorium  of  the  Chamber  of  Com- 
merce building.  The  attendance  was  310.  Gustav  Lindenthal, 
on  whom  was  conferred  lionorary  membership,  gave  the 
principal  address,  entitled  "Monumental  Bridges."  Mr.  Linden- 
thai,  designer  and  builder  of  great  bridges  of  which  the  most 
recent  is  the  Hell  Gate  Arch,  was  a  charter  member  of  the 
Cleveland  Engineering  Society  in  1880  and  has  continued  his 
membership  ever  since.  The  address  conferring  honorary 
membership   was   delivered   by   Prank   C.   Osborn. 

President-elect  F.  W.  Ballard  outlined  a  program  of  society 
and  civic  activity.  Plans  were  announced  by  him  looking 
toward  raising  a  fund  of  $200,000  for  a  home  for  the  society 
and  for  a  large  endowment  for  the  library.  J.  H.  Stratton  is 
vice-president  elect.  Early  in  July  the  society  will  move  from 
the  fouith  to  the  third  floor  of  the  Chamber  of  Commerce 
building  where  it  will  have  quarters  40%  larger.  The  new 
quarters  will  have  provisions  for  an  assembly  room  which  will 
be  used  also  for  noonday  lunches. 

The  second  week  in  May  was  "Membership  Week"  during 
which  time  over  three  hundred  new  names  were  added  to  the 
roll  of  the  society  so  that  its  membership  now  totals  1,130. 
Preparatory  to  the  membership  week  a  list  was  prepared  of 
all  in  Cleveland  having  necessary  qualifications  to  become 
members  in  one  of  the  three  grades.  Active,  Associate  and 
Junior.  This  classified  list  contained  about  1,800  names. 
Adding  to  that  the  number  already  in  the  society,  it  is  seen 
that  there  are  2,600  eligibles  in  the  city. 

American  Society  of  Civil  Engineer.s — The  Forty-Eighth 
Annual  Convention  will  be  held  in  Pittsburgh  June  27  to  30 
at  the  William  Penn  Hotel.  Following  precedent  the  summer 
meeting  will  be  devoted  in  about  equal  proportions  to  busi- 
ness, golf,  social  events  and  excursions.  The  opening  meet- 
ing will  be  held  Tuesday,  June  27  at  10  a.m.,  at  the  William 
Penn  Hotel.  Mayor  Armstrong,  of  Pittsburgh  and  John  A. 
Brashear,  Past  President  of  the  American  Society  of  Meclian- 
ical  Engineers,  will  welcome  the  convention.  The  annual 
address  of  the  President  will  be  given  by  Clemens  Herschel. 
In  the  afternoon  session  results  of  the  vote  on  change  of 
headquarters  will  be  announced  and  committee  reports  re- 
ceived. There  is  to  be  a  dinner-dance  that  night.  On  Wed- 
nesday, an  all-day  excursion  will  be  taken,  by  rail  up  the 
Monongahela  to  Lock  No.  4  and  returning  on  the  Steamer 
".Sunshine"  past  the  Monongahela  industrial  district,  of  the 
Pittsburgh  Harbor.  Thursday  will  be  devoted  to  visits  to 
Pittsburgh  industries,  under  guidance  of  members  of  the  local 
committee.  The  following  plants  will  be  visited:  American 
Bridge  Co.,  Ambridge  Plant;  Baltimore  and  Ohio  R.R., 
33rd  St.  improvement;  Duquesne  and  Edgar  Thompson  Steel 
Works  of  the  U.  S.  Steel  Corporation;  H.  J.  Heinz  Co.;  The 
McClintic-Marshall  Construction  Co.,  Rankin  Plant;  National 
Tube  Co.,  McKeesport;  Pennsylvania  Rubber  Co.,  Jeannette; 
Pittsburgh  Water-Filtration  Plant,  Aspinwall;  Universal 
Portland  Cement  Co.,  Universal;  the  United  States  Bureau  of 
Mines  and  United  States  Bureau  of  Standards.  Members  will 
be  asked  to  register  their  selection  from  among  these  trips. 
Thursday  evening  the  President's  reception  and  ball  will  be 
held.  Friday  is  to  be  devoted  to  an  all-day  golf  tournament 
at  the  Oakmont  Country  Club,  with  an  automobile  trip  for 
those  not  taking  part.  The  Engineers  Society  of  Western 
Pennsylvania  will  be   hosts  at  a  smoker   in   the  evening. 
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Applie^nces  as&d  Materials 


K<>rK«>4l    Mtrvl    liiHiiliitur    I'Iiik 

Two  llncH  of  forK<><l-«t<H'l  (open  luMirtli)  pliiH  for  liiiiis- 
mlRdlon-lliK*  iit'ttlcont  InMuliitor  pltm  iiiv  )i»lnK  iiiailo  by  Hub- 
bard &  (.'(>.,  «f  l^lttMbtli'^h.  Olii'  lint>  Ih  iIohIkmimI  to  catry  it 
iniixlrnuni  of  S.OOil  Ih.  imll  at  tlir  llni--\vlif  kihovo  of  the  lii- 
HUlntoi':  tlu-  olhor  line  Ih  for  l.TiOi)  lb,  TikIit  hucIi  a  load 
the  pin  cl<'lU><'llon  will  not  bu  inoio  tliun  10°  frnni  thi-  vi^itical. 
Thi'  luMiilInK  takes  place  near  tin-  pin  baHii  ho  tbat  tlu'  Inm-r 
allfll  of  the  iiiHulator  doeB  not  break  a^alnnt  the  pin,  an  In  the 
cnse    of   a    euHt-lron    pin. 

It  la  cinlnicil  that  these  pins  cUnilnati-  the  internal  l>reak- 
down  of  Insulators  under  eloetrlcal  streHM.  A  Mheet-Hlecl 
thimble,  only  ■■',',1,  In.  thick,  Is  cemented  Into  the  insulator,  ami 
this  Ills  (ho  pin  loosely  until  a  solid  sent  Is  secured  by  brlnj?- 
InK  u|)  aKainst  a  cork  cushion  in  the  top.  This  construction 
takes  up  the  stress  from  pin  exp.uision  in  tlie  cork  cii.slilnn; 
the  small  amount  of  metal  in  the  thimble  does  not  k'vc  huIM- 
clent  .xlH'SH  in  the  porcelain  to  affect  its  properties,  as  iias 
been  thou^;lll  to  be  the  case  with  cast-iron  thimbles. 
•      *      • 

Ilolr  Templet   for  IleU   I.neliiK 

A  templet  square  for  correctly  spaciuK  holes  for  belt  Ijic- 
Int?.  where  the  twisted  round  or  wire  belt  lacing  is  used  in 
making  joints,   Is  manufactured  by   the  George  W.   Southwick 


Kie.iter  limn  llie  larKcst  liiameter  of  the  pile,  and  the  pound- 
ing action  of  the  Iloats  ugalnHt  the  pile.  These  floats  are  so 
attached  thai  they  revolve  on  arms,  rubbing  and  contlnu- 
ouHly  striking  the  pile  and  at  the  Hame  time  this  revolution 
maKPllles  the  scraping  action  of  the  wire.  A  single  protee- 
liir  will   keep  clean  a  pile   from   two   feet   below   low   water  to 


BELT-LACING  TEMPLET 

Co.,  Stamford,  Conn.     It  is  claimed  to  be  a   time   saver  in  ad- 
dition  to   insuring  proper  spacing. 

Natural-Zeolite  ^Vate^   Softent>r 

Under  the  trade  name  "Refinite,"  a  natural  mineral,  zeolite, 
is  being  sold  by  the  Dcs  Moines  Refining  Co.,  109  East  Walnut 
St.,  Des  Moines,  for  use  in  water-softening  filters.  The  his- 
tory of  this  development  is  unique.  A  mineral  was  found  by 
a  prospector  in  the  Black  Hills  of  Dakota,  which  was  thought 
to  contain  fuller's  earth;  a  sample  was  sent  to  a  chemist  in 
Des  Moines,  who  identified  it  as  bearing  an  aluminum-sodium 
silicate — one  of  the  family  of  what  are  termed  in  geology 
"zeolites,"  having  the  property  of  easily  exchanging  its  so- 
dium for  water-borne  calcium.  The  chemist  called  in  the 
engineers  of  the  local  water  company  to  investigate  the  prac- 
ticability of  using  the  mineral  in  w^ater-softening.  Further 
studies  were  made  by  Alvord  and  Burdick,  of  Chicago,  and 
Edward  Bartow,  of  the  Univer.'jity  of  Illinois.  Finally  the 
Des  Moines  Refining  Co.  was  formed  to  develop  the  process 
commercially. 

The  use  of  the  material  is  similar  to  that  of  artificial  zeo- 
lites w'hich  have  been  found  successful.  The  mineral  is  placed 
in  a  vertical  cylindrical  tank  of  such  dimensions  that  a  slow 
flow  is  secured  from  the  top  inlet  to  the  bottom  outlet.  When 
the  sodium  of  the  mineral  has  been  all  exchanged  for  calcium 
and  magnesium  from  the  w^ater  which  has  been  softened,  a 
salt  solution  is  run  through  and  a  reverse  exchange  effected, 
rec:torin:T    the    mineral    to    its    original    condition. 

Pile  Protection  Against  A\'o«d  Borers 

The  Common  Sense  Pile  Protector  Co.,  of  Long  Beach,  Calif., 
has  put  on  the  market  a  novel  device  for  keeping  tidewater 
piles  free  from  teredo,  limnoria  or  other  wood  borers.  The  pro- 
tector consists  of  a  jointed  metal  ring  or  endless  chain  sus- 
pended about  16  in.  below  water  level  by  floats  attached  at 
separated  points.  The  protection  is  afforded  by  the  combined 
scraping  action  of  the  wire,  which  has  a  diameter  about  1  in. 


A    SIMIM.M     WAY    TO    Dl^STKOY    'I' lOUIOl )( ).S 

high    wutir,   anil   a   system   of   multiple    rings    is   available   for 
complete  piotection  from  high  water  to  ocean  bottom. 

The    protector    is    not    sold    or    leased     but     the    company 
<<intracts   to   give    the    service   of   proti'ction   at  a   yearly    rate 
Iier   pile.      It   is  stated   that   Instiill.itions   on   the    I'aclftc   Coast 
for  the  last  four  years  have  proved  successful. 
*      •      • 

Double-Hopper    Motor    Dump-WaKon 

The  dump-wagon  shown  herewith  consists  of  a  pair  of  Lee 
side-dump  hoppers  mounted  on  the  platform  of  a.  Knox  trac- 
tor, ai:d  is  intended  specially  for  handling  material  on  road 
consti  uction.  With  the  side-dump,  mateilal  can  be  dumped 
on  either  side  of  the  road,  and  le.'ivo  a  roadway  through  the 
middle  of  the  work.  As  the  turning  radius  is  only  15  V4  tl. 
it  can  be  handled  and  reversed  very  readily.  With  the  two 
hoppers,  material  can  be  delivered  at  different  points,  or 
different  materials  can  be  carried  (such  as  sand  and  stone  for 
concrete).  The  hoppers  are  of  7'/^  tons  capacity  each,  and 
are  strengthened  by  interior  diaphragms  at  the  bottom.  They 
roll  on  inclined  paths,  being  kept  in  position  by  guide  chan- 
nels on  the  sides,  while  chains  hold  them  at  the  end  of  their 
travel.  As  soon  as  the  latch  is  released,  a  sharp  pull  on  a 
lever  is  sufficient  to  start  the  hopper,  whose  shape  is  such 
that  it  gives  a  rapid  discharge  and  throws  the  material  clear 
of  the  wheels.  The  hoppers  are  of  a  type  designed  originally 
(in  smaller  sizes)  for  use  in  unloading  stone,  gravel,  coal,  etc., 
from  railway  cars.  For  this  work  they  stand  on  steel 
A-frames,   and   are  loaded  by   shovelers   in   the  cars  ready   for 


DOUBLE-HOPPER  DUMP  TRAILER  AND  TRACTOR 

discharging  Into  carts  or  dump  wagons.  They  are  built  by 
the  Lee  Loader  Co.,  of  Chicago,  which  has  adapted  them  for 
use  on  motor  trucks  and  trailers,  while  the  Chicago  street 
railways  have  utilized  them  for  dump  cars.  The  motor  dump- 
wagon  illustrated  was  developed  through  the  Chicago  office 
of  the  Knox  Motors  Associates,   of  Springfield,   Mass. 

The  tractor  which  is  pivoted  to  the  forward  end  of  the 
platform,  has  a  40-hp.  motor  and  can  handle  a  30-ton  load  on 
smooth  roads.  A  test  load  of  1-5  tons  of  crushed  stone  was 
hauled  over  rough  cobblestone  paving  at  16  mi.  per  hr., 
although  such  a  speed  is  much  too  high  for  regular  service. 
The  first  hopper  being  dumped,  the  tractor  moved  forward  5 
ft.   and  dumped   the  second  load   on  top  of  the  first  pile. 
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The  view  on  this  page  shows  the  recently  completed 
reinfoi'ced-concrete  arch  bridge  across  the  Pitt  Itiver, 
near  Baird,  Calif.,  about  50  nu.  south  of  Mt.  Shasta,  the 
falsework  erection  of  which  was  described  in  Engineering 
News,  Jan.  13,  1916,  p.  50.  The  bridge  forms  a  link  on 
the  new  California  State  Highway  that  is  to  extend  for 
800  mi.  up  and  down  the  state.  As  shown  in  the  view 
and  in  the  drawings,  it  is  composed  of  a  single-arch  span 


and  the  heavily  reinforced  Warren  bracing  was  cast  into 
the  recesses  and  around  the  rods.  An  interesting  feature 
of  the  column  design  is  the  elliptical  return  from  column 
to  stringer,  instead  of  the  circular  curve  generally  em- 
ployed there. 

The  reinforcement  of  the  bridge  was  designed  to  be 
round  rods  tied  together  with  turnbuckles,  but  such  rods 
were  unobtainable  at  the  time  the  bridge  was  built  so 


FIG.    1.     NEW    CONCKRTK    BRIDGE    ACRO.«!S    I'lTT    RIVER    ON   CALIFORNIA    STATE    HIGHWAY 


approached  by  earth-fills  and  girder  spans  curving  into 
the  straight  line  of  the  bridge  on  either  side.  The  main 
span  is  made  up  of  two  arch  ribs,  242-ft.  clear  span  and 
38-ft.  clear  rise,  carrying  a  21-ft.  roadway.  This  road- 
way is  on  a  reinforced-concrete  floor  slab  which  is  in  turn 
carried  on  longitudinal  and  transverse  stringers,  the  for- 
mer being  supported  by  the  spandrel  columns  of  the 
bridge. 

The  arch  ribs  are  reinforced  in  three  planes  with  two 
sets  of  rods  tied  together  with  closely  spaced  stirrujjs 
and  are  cross-braced  with  a  Warren  truss  system  of 
bracing  placed  after  the  ribs  were  completed.  To  do  this 
recesses  were  left  in  the  arch  ribs  Avith  rods  jirotruding 


that  the  design  was  changed  to  square  corrugated  rods 
tied  together  with  Crosby  clips. 

The  somewhat  complicated  ap]3roaches,  as  shown  in 
Fig.  3,  consist  of  an  earth-fill  section  nearest  the  shore 
and  a  girder-span  approach.  This  approach  upon  each 
side  was  composed  of  four  reinforced-concrete  girders 
carrying  a  slab  floor,  the  inner  of  the  girders  being  some- 
what curved,  but  the  other  three  being  straight  ayd  the 
curve  on  the  plan  of  floor  being  taken  up  by  the  over- 
hang of  the  outside  and  inside  gii'der.  The  earth-flU 
section  is  composed  of  comparatively  thin  reinforced- 
concrete  walls  on  the  outside,  with  a  longitudinal  girder 
approximately  centered  between  the  two  curves,  supjJorted 
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Half     Plan     of     Rib&      showing     Bracing 

PIG.   2.     GENERAL  DETAILS  OF  MAIN  SI'AN  OK   PITT   UIVEU  HUIDGE 

at  the  iniildlc  (if  its  Iciii^tli  on  a   icinrorccil-coinTcte  col-  Iroin  the  normal,  this  hciii^'-  ahmit  the  annual  variation 

luun.    The  railin<;s  throughout  were  solid.  of  mean  daily  temi)erature  for  this  region. 

The  live-loads  used  for  the  arch   rihs  were  a   20-ton  The  maximum  stresses  in  pounds  per  square  inch  per- 

traetion  engine  for  the  floor  system  and  a  load  of  20  tons  mitted  were  16,000  for  steel;  650  for  concrete  in  heams; 

distributed  over  8x15  ft.,  together  with  a  uniform  load  tiOO  for  concrete  in  arch  ribs  under  dead-  and  live-loads, 

nf  SO  11).  per  sq.ft.  on  the  remaining  floor  area.    All  loads  and  750  for  concrete  in  arch  ribs  under  the  maximum 

were  |ihiccd   to   produce  niaxinmm  stress.     Temperature  combination  of  dead,  live  and  temperature  stresses.     It 

stresses  wt're  coiiijiuted  for  a  range  of  ;iO°   F.  either  way  was  considered  that  the  maximum  combined  stresses  will 


Elei^afion  Ri\/er   Elev^ation 

Details   of   South   Pier 


Section    A-A 
FIG.   3.    APPROACH  DETAILS  OF  PITT  RIVER  BRIDGE    ON   CALIFORNIA    STATE    HIGHWAY 


June   2^,   1!J10 


K\(;  I  \  !•:  !•:  \i  r  xc   7^E\rs 


1211 


iicciir  very  infrequent ly.  Iiilluciiic  lines  for  the  stresses 
iit  the  cruvvn  were  oomputud  and  butli  dead-  and  live-load 
stresses  derived  from  the  influence  lines.  All  computa- 
tions, however,  were  carried  out  analytically,  f^^raphic 
work  being  used  only  in  checking  portions  of  the  wt>rk. 
The  amount  of  steel  used  in  tiie  arch  ribs  was  very  arbi- 
trarily determined,  being  much  greater  than  is  required 
by  the  small  tension  existing  under  some  comliinations 
i)f  loading.  The  amount  used  is  that  which  in  the  judg- 
ment of  the  designer  will  insure  that  the  ribs  will  have 
the  toughness  characteristic  of  thoroughly  reinforced 
concrete  members. 

The  bridge  is  the  longest  concrete  span  in  California. 
It  was  designed  in  the  office  of  the  State  Highway  Com- 
mission under  the  direction  of  A.  B.  Fletcher,  Highway 
Engineer.  The  contract  was  carried  out  by  the  Ross 
Construction  Co.,  of  Sacramento,  Calif.,  with  George  G. 
I'oliock  as  Chief  Engineer  in  charge  of  the  work. 

The  ],000-ft.  concrete  dam  of  the  Wisconsin  River 
Power  Co.  at  Prairie  du  Hav,  Wis.  (described  in  Engi- 
neering News,  June  8j  1916),  has  its  crest  formed  by  a 
series  of  large  steel  rocking  gates  of  the  Taintor  type. 
They  are  20  ft.  wide  and  14  ft.  high,  with  a  radius  of 
16  ft.  4  in.  The  gates  are  placed  between  piers  which 
carry  an  operating  platform,  or  bridge,  having  a  track 
for  the  gate  hoists. 

Tlie  construction  of  these  gates  is  shown  in  the  accom- 
panying drawing.  Each  gate  has  a  center  girder  and 
two  side  girders,  to  the  curved  faces  of  which  are  at- 
tached horizontal  8-in.  I-beams  and  channels.  Upon  this 
framing  are  the  jV-in.  skin  plates,  which  are  riveted  to 
the  horizontal  members.  The  horizontal  Joints  are  not 
lapped,  as  in  the  usual  construction,  but  arc  welded,  so 
that  the  skin  is  really  a  single  sheet. 

At  each  end  of  the  gate  is  a  triangular  radius  frame 
with  8-in.  channels  for  the  main  members  and  bracing 
of  angles  2i/2x2i4  in.  The  apex  of  the  frame  is  com- 
posed of  a  pair  of  %-in.  plates  bored  for  a  5-in.  pin. 
Diagonal  struts  extend  from  the  apex  of  each  frame  to 
the  center  girder.  The  weight  of  each  gate  is  about  7 
tons. 

The  bottom  of  the  gate  has  an  oak  closing  timber  7%x 
51/^  in.  \Mien  the  gate  is  lowered,  this  rests  on  the 
edge  of  a  steel  plate  set  vertically  in  the  crest  of  the 
dam  and  projecting  slightly  above  it.  The  plate  is 
riveted  between  two  angles,  which  are  flush  with  the  con- 
crete. At  the  sides  are  rubber  diaphragms  to  seal  the 
spaces  between  the  face  of  the  gate  and  the  piers.  At 
two  points  along  the  bottom  of  the  face  are  angle  irons 
with  pins  and  clevises  for  the  attachment  of  the  %-in. 
operating  chains. 

The  face  of  each  gate  was  welded  ii])  complete  at  the 
shops  and  riveted  to  the  frame  consisting  of  the  hori- 
zontal members  and  the  three  girders.  There  the  mate- 
rial was  painted.  At  the  storage  yard  at  the  west  end 
of  the  dam,  the  gates  were  assembled  and  riveted  up, 
except  for  the  bracing.  A  derri<'k  picked  up  the  gate 
and  set  it  on  its  face  on  one  of  the  electrically  operated 
cars,  whicli  took  it  out  upon  a  trestle  at  the  downstream 
side  of  the  dam.  Here  a  pile-driver  barge  with  derrick 
took  the  gate  and  placed  it  upon  a  scow  which  (with 
four  or  five  gates)  was  floated  into  place. 


With  the  scow  moored  at  the  piers  of  one  gate  open- 
ing, the  gate  was  hauled  up  inclined  skids  to  the  top 
of  the  dam,  and  a  floating  derrick  on  the  upstream  side 
then  set  it  in  position,  while  the  trunnion  pins  were 
])laced.     The  interior  bracing  was  then  riveted  up. 

When  the  gates  are  in  the  normal  lowered  position, 
or  are  partly  raised,  the  upper  ends  of  the  operating 
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chains  are  attached  to  a  toggle  supported  on  the  operating 
platform.  For  handling  the  gates  there  are  two  elec- 
trically operated  hoists  traveling  upon  the  concrete  plat- 
form, each  hoist  handling  a  gate  independently  of  the 
other  lioist. 

The  gates  were  designed  by  D.  W.  Mead  and  C.  V. 
Seastone,  of  ^ladison.  Wis.,  chief  engineers  for  the  power 
company.  They  were  built  by  the  Lakeside  Bridge  and 
Steel  Co.,  of  North  Milwaukee,  Wis.,  and  erected  by 
James  0.  Heyworth,  of  Chicago,  the  general  contractor 
for  the  dam  and  power  house. 


Application  of  nitiiininou8  Material  to  the  surface  of  100 
mi.  of  waterbouiul  macadam  and  chert  gravel  roads  is  to  be 
undertaken  by  the  State  Highway  Department  of  Tennessee, 
in  the  Counties  of  Shelby,  Madison,  Knox,  Hamilton  and 
Davidson.  The  department  is  applying  the  funds  collected 
from  the  automobile  tax  to  the  purchase  of  bituminous  ma- 
terials for  application  to  waterbound  roads  that  are  rapidly 
deteriorating  under  motor-car  travel.  The  county  authori- 
ties have  alread.v  purchased  motor-driven  tank  wagons  for 
applying  the  bituminous  material  under  pressure.  Specifica- 
tions for  the  work  have  been  prepared  by  the  State  Highway 
Uepartment  in  cooperation  with  the  enginering  departments 
of  Vanderbilt  University  and  the  University  of  Tennessee. 


I'v'r. 
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Aim  Kconomnscal  Water-Suppiy 

ffroim  Flo^yyinn^  Wella 

For  ii  tily  ii|iwar(ls  of  .Sd.niio  |)(.|iiiliitioii,  ();,'(k:ii,  Utiili, 
has  probably  ilevc'lo]>o(l  a  lu'W  waltT-siijiiily  at  as  low  a 
lost  as  any  city  on  recoiii.  for  many  years  tlio  wati-r- 
sui)iily  ranie  I'roni  tiie  Oj^dcn  Wivcr,  wlieri-  tlic  city  had  to 
contonil  with  the  rights  of  other  water  users,  a.s  well  as 
witii  a  watei-sii|i|>ly  constantly  in  daiij^er  of  contam- 
ination. 

The  wator-shortafie  problem  has  been  solved  by  drilling 
•^;{  artesian  wells  in  Ogden  Canon,  about  7  mi.  from  the 
(itv.  The  wells  arc  grouped  as  siiown  in  fi^-.  :!.  Their 
size  varies  from  "*  to  (5  in.  in  dianu'ler,  the  more  rereid, 
ones  being  (i-in.  In  depth  the  wells  range  fiom  I  1:1  to  ".'O  I 
ft.  The  ])ressure  of  the  water  at  the  surface  of  I  he 
Liround  is  about  I')  11).  per  scpiu..  and  at  the  point  of 
delivery  into  the  intake  from  "^l/li  <"  •'  "'•  'l'"'  water  is 
of  excellent  quality  and  its  temperature  the  year  round  is 
about  .l(!°   V. 

The  woUs  were  all  drilled  by  city  labor  with  a  munici- 
pally owned  well-drilling  machine.  The  cost  was  about 
$12,000,    including    in    that   the   cost   of    the   machine. 


FI(5.    1.     I'AKT    OF    TIIK    OGDEN    WELI.S    DISCHARGING 
INTO   COLLECTING    BASIN 

The  73.4  acres  of  land  surrounding  the  wells  cost 
$11,410  and  the  intake  (Fig.  2)  cost  about  $10,000.  The 
5.33  mi.  of  new  pipe  line  required   (36-in.  redwood  2.1 


k /s-/"- >^ 

FIG.    2.     DETAILS   OP   COLLECTING  BASIN   FOR  ARTESIAN-WELL 
WATER-SUPPLY;  OGDBN,  UTAH 


FIG.    :i.       PLAN    OF    TWENTY-TWO    ARTESIAN    WELLS; 
OCDEN,    UTAH,    WATER-SUPPLY 

mi.,  and  2i-iii.  Matheson-joint  steel  ])ipc,  3.2  mi.)  cost 
$112,300,  making  the  entire  cost  of  the  new  water-supply 
about  $145,710.  The  flow  from  tiie  wells  in  May,  19Hi, 
was  about  6,200,000  gal.  daily. 

Fig.  3  shows  the  arrangement  of  22  of  the  wells,  imm- 
bered  in  the  order  in  which  they  were  drilled.  No.  19 
was  abandoned  at  about  100  ft.  of  depth  on  account  of 
the  loss  of  the  drills.  The  new  wells  are  considerably 
deeper  than  the  first  ones.  Fig.  2  gives  the  details  of 
the  collecting  works,  and  the  inlet  of  the  new  36-in. 
pipe  to  the  city.  The  gates  of  the  well  inlets  were  de- 
signed to  be  operated  simultaneously  by  a  chain  and 
sprocket,  but  this  feature  was  subsequently  found  unsat- 
isfactory and  was  abandoned.  The  collecting  basin  is 
covered  by  a  wooden  house.  The  engineers  in  charge 
were  aware  of  the  possibility  of  ob- 
taining more  water  by  lowering  the 
well  outlet  pipes,  and  so  recommended. 
The  design  shown  was  a  concession  to  a 
city  executive  who  wished  to  have  the 
flowing  of  the  wells  capable  of  ocular 
demonstration.  The  water  from  the 
collecting  basin  flows  by  gravity  to  two 
high  concrete-lined  distributing  reser- 
voirs near  the  city,  which  have  a  com- 
bined capacity  of  21,000,000  gal. 

The  new  water-supply  of  Ogden  was 
developed  under  the  administration  of 
Washington  Jenks  as  City  Engineer. 
Joseph  il.  Tracy  was  the  engineer  in 
direct  charge  of  the  water-supply  and 
is  now  City  Engineer. 
W. 

Dry  Farming  and  Irrigation  In  New 
Zealand  are  receiving  increasing  attention. 
Tliere  are  large  areas  wliere  the  rainfall 
is  scant  and  farming  by  the  ancient  meth- 
od is  not  profitable.  The  soil  is  fertile  if 
moisture  can  be  secured,  and  it  is  claimed 
that  there  are  many  satisfactory  sites  for 
irrigation  plants. 
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WorMs  Plumps 


I..  A.  Day* 


SYNOFiSIiS — Anjuninit  is  made  for  adlu'rhuj  lo 
llie  testing  Code  of  the  American  Sociely  of  Me- 
chanical Engineers.  Where  irregular  specifica- 
tions are  the  basis  of  commercial  bids,  still  enough 
data  should  be  secured  to  enable  the  Code  data 
to  be  presented.  The  confusion  from  irregular 
reports  is  illuslratcd  bg  studies  of  the  figures  from 
a  Montreal  test. 

Since  reading  the  recent  discussions  in  Engineering 
News,  relating  to  the  acceptance  test  on  the  ]\IontrcaI 
turbine-driven  centrifugal  pump,  it  has  occurred  to  nie 
that  perhaps  the  generally  accepted  method  of  execut- 
ing and  reporting  such  tests  is  not  known  and  under- 
stood as  well  as  it  should  be,  so  that  a  discussion  would 
be  welcome  to  water-works  men. 

There  are  a  nnniber  of  possiljle  ways  of  conducting 
and  reporting  the  results  of  such  tests.  In  order  to 
avoid  confusion  and  misunderstanding  the  American 
Society  of  ]^.rechanical  Engineers  has  published  a  code 
for  testing  this  class  of  macliinery,  which  may  be  found 
in  Vol.  34  of  the  "Journal"  of  the  society.  This  Code 
is  generally  accepted  and  adhered  to  by  all  engineers, 
and  it  is  to  be  ur-_':ently  recommended  that  all  published 
data  and  results  should  be  entirely  in  accordance  with 
the  standards  estal)lished  in  the  Code. 

IiiKEGULAii  Specifications 

It  frequently  happens,  however,  that  specifications  are 
so  worded  that  it  is  impossible  in  the  official  results  to 
conform  strictly  to  the  Am.  Soc.  M.  E.  Code  throughout. 
However,  there  is  nothing  to  prevent  including  sufficient 
data  in  the  published  results  to  enable  an  engineer  to 
reduce  these  results  to  the  standard  set  forth  in  the 
Code. 

For  instance,  in  cases  where  the  discharge  opening  is 
smaller  than  the  inlet  on  the  pump  and  there  is  a  higher 
velocity  through  tlie  discharge  than  through  tlie  inlet 
tlie  work  actually  done  by  the  pump  is  greater  than  that 
based  on  the  head  indicated  by  a  pressure  gage  at  tlie 
center  line  of  tlie  discharge  pipe.  This  is  due  to  the 
fact  that  a  certain  amount  of  work  is  performed  in  ac- 
celerating the  water  in  the  pump  itself,  which  means 
that  in  addition  to  the  necessary  head  to  deliver  the 
water  against  the  discharge  pressure  a  velocity  head  must 
be  produced  which  is  given  by  the  familiar  formula 

where 

F,  =  Velocity  through  tiie  disciiargo,  feet  per  sec; 

1\  ^Velocity  tlirough  the  inlet,  feet  per  sec; 

g  =  32.16. ' 

Tlie  Code  specifies  that  this  increase  in  velocity  head 

should  be  added  to  the  head  indicated  by  the  discharge 

gage   in   computing   the   net   liead.     Wlien    sjiecifications 


♦Chief   Mechanical    Kngineer,   Water    Division,    Department 
of  Public  Utilities,  St.  Louis. 


forbid  such  an  allowance,  the  area  at  the  iidet  and  dis- 
charge flanges  on  the  pump  siiould  1)0  included  in  the 
published  data,  thus  making  it  possible  to  correct  tlie 
head  coni])uted  according  to  s])ecifications  and  make  it 
conform  with  the  Code. 

Again,  it  is  customary  to  measure  the  suction  lift  or 
liead  at  the  center  line  of  the  iidet  pipe  directly  before 
the  inlet  flange,  and  the  disciiargo  head  at  the  center 
line  of  the  discharge  pipe  directly  after  the  discharge 
flange.  The  net  head  is  the  discharge  head,  plus  the 
velocity  head,  plus  the  vertical  distance  between  the  cen- 
ters of  the  two  gages,  plus  the  suction  lift,  or  minus  the 
suction  head.  When  other  locations  of  these  gages  are 
specified,  it  is  entirely  possible  to  measure  the  heads  at 
the  places  stated  and  to  include  the  results  in  the  pul)- 
lished  data. 

Wlien  the  results  of  a  test  show  that  a  pump  reallg 
lias  exceeded  all  previous  records  for  pumps  of  its  class, 
it  is  especially  desirable  to  publish,  with  the  results, 
complete  information  so  that  all  manufacturers  can  sat- 
isfy themselves  as  to  the  accuracy  of  computations  and 
correctness  of  methods  used.  A  good  example  of  the 
confusion  that  may  grow  out  of  failure  to  publish  data 
enabling  results  to  be  reduced  to  a  comparative  basis  is 
shown  by  the  duty  test  of  the  Montreal  pump,  pulilished 
in  Engineering  News,  Apr.  27,  1916,  including  the  com- 
ment on  page  810; 

At  the  outset  the  article  descriptive  of  the  test  claims 
outright  a  duty  of  168.3  million  foot-pounds  per  1,000 
lb.  of  steam,  and  farther  on  makes  this  remarkably  high 
duty  (for  a  machine  of  this  capacity)  still  more  remark- 
able by  giving  the  pump  no  credit  for  friction  head  in 
the  suction  pipe,  condenser  and  discharge  pipe  up  to  the 
city  mains.  The  article  further  stipulates  that  no  al- 
lowance was  to  be  made  for  velocity  head  produced  in 
the  pump  and  also  states  that  the  pump  would  be 
charged  up  with  the  steam  used  to  drive  auxiliary  a]j- 
paratus  necessary  for  the  operation  of  the  unit,  but  that 
the  pump  would  be  giv<>n  credit  for  all  heat  recovered 
from  the  exhaust. 

Tests  AccoiiDi.NC  'I'o   Code 

Tlie  Am.  Soc.  M.  E.  Code  recognizes  luit  two  methods 
of  manipulating  and  reporting  a  duty  test:  (1)  The 
determination  of  the  work  done  per  1,000  lb.  of  steam 
expressed  in  million  foot-pounds;  (2)  the  determination 
of  the  work  done  per  million  B.t.u.  expressed  in  niillion 
foot-pounds.  It  is  useful  to  consider  separately  the 
points  mentioned  in  the  report  of  the  foregoing  test  in 
their  relation  to  the  Code. 

First,  in  regard  to  friction  in  the  suction  pipe,  con- 
denser and  discharge  pipe  it  may  be  said  that  from  the 
data  given  no  adequate  idea  of  the  amount  of  this  fric- 
tion can  be  gathered,  except  that  it  formed  about  ().3 
million  foot-pounds  of  the  total  work  per  1,000  lb.  of 
steam,  or  3.75%.  This  may  or  may  not  be  excessive, 
depending  on  the  layout  and  arrangement  of  the  piping 
and  unit. 
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Seciiiul,  if  llio  cntraiiio  aii<l  I'xit  to  tin-  |tum|i  arc  nl 
till'  Hanif  area,  llu'ii'  is  no  allowaiuv  to  In-  iiiailc  I'nr 
iniToasc  in  Vi-liicity  head,  since  tluTc  can  l»c  mo  increase 
in  velocity.  KiirtlierinoiT,  if  tlio  discliar^'e  pijic  is  smaller 
than  the  suction  jiipe,  tln-re  will  he  an  increase  in  vel- 
ocity; hut  if  the  (lischarf^e  pipe  Hares  out  after  h'avin;: 
tiio  pump  and  is  i)ro|K'rly  desiiined,  this  velocity  head 
will  ho  reconverted  into  pressure  head,  and  with  (lie  dis- 
charfjc  <;af;e  i)laced  heyond  the  Hare,  the  |)iimp  is  iml  en- 
titled to  an  allowance  for  velocity  head. 

Third,  the  duty  i)er  1.000  Ih.  of  dry  steam  >houl(l 
moan  just  what  it  say.s — namely,  the  total  work  divided 
hy  the  total  dry  steam  and  the  quotient  nudtiplied  hy 
1,000.  No  credit  is  to  he  jrivon  the  i)uni])  for  any  feed- 
water  heatei*s  in  the  exhaust  or  for  any  heat  otherwise 
recovered.  It  is  for  this  reason  that  this  method  of 
statinj;  the  duty  is  ohjectionahlo ;  however,  if  used,  it 
should  he  strictly  adhered  to,  and  complete  data  in  re- 
"laril  to  auxiliaries,  heaters,  vacuum  and  feed-water  leni- 
perature  sliovdd  he  ^ivcn  if  it  is  desired  to  inchidc  any 
further  deduction  than  those  stated. 

The  Code  says,  "The  duty  per  million  li.t.u.  is  found 
hy  dividing  the  total  nundier  of  f()ot-]ii)unds  of  work 
done  by  the  total  heat  consumed  in  B.t.u.  and  multi- 
plying'the  quotient  hy  1,000,000."  Tliis  is  a  strictly 
commonsense  method  of  expressing  tlie  jierformance  of 
steam-driven  machinery.  The  one  difficulty  lies  in  the 
fact  that  some  specifications  require  the.  steam  used  l)y 
auxiliaries  to  be  included  in  the  steam  consumption  of 
the  pump  and  some  do  not.  According  to  the  Code,  the 
steam  used  by  auxiliaries  should  be  charged  against  the 
pump  and  due  credit  given  the  pump  for  heat  returned 
to  the  condensate  from  the  exhaust  of  the  auxiliaries. 
This  necessitates  the  measurement  of  the  steam  consump- 
tion by  the  auxiliary  apparatus,  which  is  not  always  an 
easy  matter  since  this  apparatus  is  run  noneondensing. 
Perhaps  the  best  method  is  to  arrange  an  atmospheric 
condenser  that  will  he  large  enough  to  condense  all  the 
auxiliary  steam,  so  that  it  can  be  weighed.  After  deter- 
mining the  steam  consumption  of  the  auxiliaries  at  vari- 
ous capacities  of  the  pump,  the  exhaust  steam  from  the 
auxiliaries  can  be  turned  into  the  heaters  and  the  duty 
test  run  weighing  the  condensate  from  the  pump  only. 

Let 

()j  =  Heat  of  the  liquid  in  the  steam  at  the  throttle; 
A'l  =  Quality  of  the  steam  ; 
Lj  =  Latent  heat  in  this  steam ; 
(),  =  Heat  of  the  liquid  in  the  condensate  leaving 
heaters  supplied  by  steam  from  unit ; 
,9  =  Total  net  water  consumption   (for  pump  and 
auxiliaries). 

The  total  heat  consumed  hy  tlie  engine  then  is,  for 
saturated  steam, 

Ht  =  S{Q^  -f  X,L,  -  Q,) 
Total  heat  consumed  for  superheated  steam  is 
Hi  =  S{H,  -  Q,) 

where 

H^  =  Total  heat  per  pound  of  steam  as  supplied ; 
Q^  =  Heat  of  the  liquid  of  the  condensate  leaving 

heaters  supplied  by  steam  from  unit; 
.9  =  Total  net  water  consumption. 
The  Am.   Soc.  M.  E.   Code  recommends  a  complete 
scheme  for  keeping  data  during  tests,  on  pages  1761  to 
1763,  Vol.  34,  of  the  "Journal"  of  the  society. 


W'lih  llic>e  fundamcnlal  pi'incipics  •I'icurly  in  nnnd, 
il  :-  ciflcn  pos>ilp|i'  to  analy/.e  tlic  results  of  a  ti'st,  e\en 
though  llic  puhii>hi'i|  <|;il;i  arc  iiiriiiii|ilctc,  and  dcln-niinr 
wliclher   the   cliiinis    niadc   a  ic    icaMiiiahlc. 

l'"iir  iiistanii',  in  the  rdilmial  cniiiiiiciit  on  page  HIO 
of  Hiii/iiiriTiiiji  Xi'irs.  Apr.  '!].  r.iHi,  till'  slalcnicnt  is 
made  thai  the  Mnntical  {>iiiiip  .-hnwcd  a  duty  of  \(\H.;] 
million  runt  puinid-  per  niiliion  li.l.ii.  Tiiis  can  oidy 
mean  that.  I'rnni  the  total  heal  supplied  to  the  tiirliinc 
and  auxiliaries  the  heat  ividvcicd  liy  Frcd-watcr  heater.- 
was  subtracted,  ami  the  total  work  done  was  divided  hy 
this  diU'erencc.  the  r.'suli  multiplied  hy  1,000,000  being 
!(;S,300,000  ft.dh.  This  result  taken  in  conjunction 
with  the  other  test  data  looks  impossible.  Ihie  to  the 
lack  of  coniplcte  data  it  is  necessary  to  make  certain  as- 
sumptions that  will  favor  the  puni]). 

Let  A'  =  net  H.t.u.  absorbed  hy  the  turbine  per  ])oun<l 
of  steam  supplied;  since  1,30H,K0S  Imperial  gallons  wen 
puni])e(l,  the  weight  per  gallon  was  10  lb.,  the  net  hea  i 
was  20.').s:  I  Ft.  and  the  total  steam  was  ]6,(j;5«  lb.,  i 
follows  that  if  the  duly  per  million  H.t.u.  is  108,300.00 
rt.-lh..  then 


l,3()S,S()S  X  10  X  2();).H74       .,,,,, 

-T^-— -^t; X     ,000,000 

X  X  16,638  ' 


168,300,000 


Solving  for  X  gives  962  B.t.u.  But  the  total  heat  at 
1  10  lb.  gage  and  100°  superheat  is  L'.i.'JO  B.t.u.  Ilcnci 
the  heat  per  pound  available  for  heating  feed  water  i 
(mly  1,250  —  962  =  288  B.t.u.  Furthermore,  this  heal 
must  be  imparted  to  the  feed  water  a.s  heat  in  the  liquid. 
Now  in  order  to  obtain  a  heat  in  the  liquid  of  288  B.t.u. 
per  lb.  the  feed  water  would  have  to  he  under  a  pressure  of 
at  least  87.7  absolute  and  have  the  high  temperature  of 
318°. 

This  looks  interesting,  hut  the  question  at  once 
arises  as  to  how  the  intermediate  heaters  were  arranged 
to  cause  the  heat  to  flow  into  the  feed  water  at  this 
temparature.  It  would  seem  to  necessitate  that  before 
the  steam  had  been  expanded  down  to  73  lb.  gage  some 
of  it  at  least  would  have  to  be  bled  off  to  the  heaters. 
When  it  is  remembered  that  the  initial  pressure  is  only 
140  lb.  gage,  it  is  hard  to  believe  that  this  would  pro 
duce  economical  results. 

The  writer  would  also  point  out  that  in  the  original 
report  of  the  ^Montreal  test  no  mention  was  made  of  any 
intermediate  heaters,  the  impression  being  given  that 
exhaust  steam  from  the  auxiliaries  only  was  used  for 
heating  feed  water.  AVith  heaters  supplied  Avith  ex 
haust  from  the  auxiliaries  only,  it  is  fair  to  assume : 
(1)  That  the  temperature  of  the  condensate  leaving  the 
condenser  was  not  greater  than  125°,  which  corresponds 
to  a  vacuum  of  26  in.;  (2)  that  the  auxiliaries  did  not 
consume  more  than  2,000  lb.  of  steam  per  hour;  (3) 
that  not  more  than  1,000  B.t.u.  per  pound  of  auxiliary 
exhaust  was  recovered  in  the  heaters.  With  these  as- 
sumptions we  then  have  1,250  B.t.u.  as  the  total  heat 
per  pound  of  steam  at  140  lb.  gage  and  100°  superheat. 
The  heat  of  liquid  at  26-in.  vacuum  is  93  B.t.u.  The 
heat  consumed  by  the  turbine  per  pound  of  steam  is 
1,157  B.t.u.  The  total  heat  consumed  per  hour  by  the 
turbine  working  under  specified  conditions  is  16.638  X 
1,157  =  19,250,000  B.t.u.  The  heat  reclaimed  in  the 
feed-water  heaters  is  2,000  X  1,000  =  2,000,000  B.t.u. 
The  total  net  heat  con.sumed  is  17,250,000  B.t.u.  The 
net  heat  consumed  per  pound  is  1,037  B.t.u. 
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"I'lie    duly    iu    lu-illioii    f( 
thi'ii  l)PC()nies: 


,     ,         1,308,808  X  10 


it-pdiinds    ptT    inillioM    li.t.u. 
205.874 


X  i,(M)(i,(i()()  =  ir)(i.2 


This  would  appear  (o  be  the  maxiiuuin  ohtainahlc  duty 
under  the  liberal  assumptions  uiadc. 

It  would  be  interesting  to  know  hnw  the  auxiliary  steam 
was  measured  in  the  test  referred  to  and  liow  the 
maehine  was  nuuii])ulated  to  ol)tain  thi'  exreMent  (hity 
elaimed  for  it.  It  would  also  he  of  inti'rest  to  many  to 
know  the  allowances  made  in  eorrceting  i'or  diU'erenee 
in  superheat  and  pressure  between  the  test  conditions  aiul 
those  speeitied. 

I  would  also  like  to  ])oint  out  a  few  apparent  errors 
in  computation  in  the  ])uhlished  data  on  p.  801,  A'/tr/i- 
ueering  News.  Apr.  27,  l!tl(i.  For  instance,  the  rate 
per  24  hr.  siiould  be  ;51,411,3!)8  <riil.  It  is  not  practical 
to  include  more  than  the  fifth  significant  figure;  but 
if  given,  the  result  should  l)e  correct. 

If  the  actual  steam  consumption  per  water  horsepower 
is  12.7  lb.,  then  the  total  actual  water  consumption  of 
the  turbine  (uncorrected)  is  12.7  X  l,3()0.8r)  =  17,28:! 
lb.  per  hr. ;  hut  the  test  data  state  that  the  consump- 
tion corrected  for  credits  is  17,344  lb.  per  hr. — that  is, 
the  corrected  consumption  is  more  than  the  actual,  where- 
as it  should  be  less.  There  is  something  about  this  that 
I  do  not  understand. 

The  duty  per  1,000  lb.  of  steam  actually  sujiplied  is 
1,308,808  X  10  X  205.874       ,  ,  ^_  , 

^ r7;283 -X  1'"'"^  =  ''^'■' 

This  duty  is  given  as  l.~)5,35fi.  There  is  some  inaccuracy 
here  also. 

If  the  steam  consumption  corrected  for  credits  is 
17,344  lb.,  as  stated,  then  the  correction  for  lack  of  super- 
heat must  have  been  unusually  high,  since  a  negative 
correction  for  5  lb.  excess  pressure  should  al.so  be  ap- 

plied,      ihe  net  correction  amounts  to  pT-'Tj 

=   4.07%,  or  neglecting  tlie  excess  pressure  this  is  an 

allowance    of    1%    f"i'   -; — ^   =    0.09°.     My    experience 
4.07  .-1 

would  indicate  that  an  allowance  of  1%  for  12°  super- 
heat is  more  nearly  correct  for  turbines.  However,  all 
turbines  do  not  respond  alike  to  superheat. 

•Since  the  actual  steam  consumption  was  12.7  per  hp.- 
hr.  and  the  consumption  corrected  to  contract  conditions 

^^^      orr'  QK  —  ^"^•'^  "'■  P^''  '^'"•-  ^^^^  percentage  of  steam 
l,oOO . o5 

consumed    by   the    auxiliaries    and    charged    against   the 

pump  was 

12.7  —  12.2 

12/ 


=  3.94% 


or  practically  4%. 

The  results  claimed  may  he  analyzed  from  another 
standpoint.  Considering  the  location  of  the  installation, 
the  cooling  water  available  must  have  been  from  40°  to 
50°  P.  With  a  condenser  of  3,000  sq.ft.  cooling  sur- 
face, a  vacuum  of  28.5  in.  would  have  been  easily  main- 
tained. It  would  be  fair  to  assume  a  barometric  pressure 
nf   29.8    in.     Tlien    with    steam    at    159.7    11).    absolute, 


barometer  29.8  in.,  G3°   superheat  and   a   final   vacuu;.i 
of  28.5  in.,  or  0.(538  lb.  aitsolute,  we  have: 

Initial  heat  in  steam H,    =    1,231.50 

Heat    of    liquid    in    Ilnal    condition    (assumint; 

adiiilijitii-    I  xpansion) h^   ::=  55.25 

i;iitrn|).v   of  .soain   in   initial   condition Ni    =  l.ti(P7(! 

I';iiticiii\-  111    lj(|iiiil   in   final  condition n™  =  O.lDfit 

Final    alj.solulc-    toniperatui-c T^^:       546. !>8" 

Total   heat  jjer  pound  availal)Ie  for  useful   work, 
U    =   (H,  —  h.,)   —   (N,   —  n-.)    T, 

=   (1,231.5  —  55.25)   —   (1.6076.  —  0.1064)    546.88 
=  1,176.25  —  820.98    ^   355.27 

2,546.6 

Theoretical  .steam  consumption  =  =  7.17  11).  per  hp.-hr. 

355.27 
.\ctual  steam  con.suniption  per  water  horsepower-hour   =    12.7 
-Mlowing  i'/c  steam  for  au.\iliarips  yives  a  steam  consumption 
for   the  turbine  alone   of   12.2   lb.   per   hp.-hr. 
7.17 

Overall  efliciencv   =  =   58.8% 

12.2 

The  guaranteed  pump  cnicieiu'y  was  80%  and  covered 
pipe  friction,  condenser  friction,  velocity-iiead  losses  and 
in  fact  all  liyilranlic  losses  between  the  water  in  the 
suction  well  and  tlie  connection  to  the  city  main.  We 
will  make  three  as.snmptions  of  pump  efficiency  ajid  com- 
pute the  resulting  turbine  etficiency. 

We   then   liaxc   the    fnlbjuing : 

%  %  % 

Pump    efficiency    asumed 80  82  84 

(iear    efficiency    assumed 98  98  98 

Combined  gear  and  pump 78.4  SO .  4  82.3 

Derived    turbine    efficiency 75.1  73.2  71.! 

To  my  knowledge,  for  a  turbine  of  this  capacity  an  effi- 
ciency of  75.1%  is  impossible,  an  etliciency  of  73.2% 
is  highly  improbable  and  my  only  ac(piaintance  with  an 
efficiency  as  high  as  71.4%  is  the  ca.se  of  a  Ljungstrum 
turbine,  which  I  understand  is  not  a  commercially  prac- 
tical machine  for  this  class  of  service.  And  in  addition 
this  claims  an  efficiency  for  the  pump  of  84%,  which  i 
very  high  to  say  the  least,  when  it  is  remembered  tin 
it  includes  frictional  loss  in  the  suction,  through  the 
condenser  and  through  the  discharge  pipe,  up  to  the 
mains;  also  no  allowance  is  made  for  increase  in  velocity 
in  the  pump. 

If  instead  of  assuming  a  vacuum  of  28.5  in.  with  a 
29.8-in.  barometer,  a  vacuum  of  29  in.  be  assumed,  the 
absolute  back  pressure  becomes  0.393  lb.  absolute.    Then  : 

Initial  heat  in  steam H,    =    1,231.5   B.t.u 

Final   heat  of  li<iuid ho   =         42.32 

H,    —    h„ =    1.191. IS 

Initial    entropy N,   =  1.6076 

Pinal    entropy n™   =  0.0788 

N,   —  n,. =  1.5288 

Final    absolute    temperature =       531.87° 

Available    heat V-       378.06 

2,546.6 

Theoretical  steam  consumption   = =6.73  lb.  per  hp.-hr. 

378.06 

6.73 
Overall  elficiency  =  =  55.2% 

12.2 

%  %  % 

rump   efficiency 80  82  84 

Gear    efficiency 98  98  98 

Pump  and   sear  efficiency 78.4  80.4  82.3 

Turbine    efficiency 70.5  6S.7  67.1 

These  turbine  efficiencies  are  possible,  liut  the  pump 
efficiencies  assumed  are  exceptional.  If  they  really  were 
obtained,  the  installation  is  excellent.  However,  I  for 
one  should  very  much  like  to  see  complete  data. 

Since  making  the.«:e  computations  and  cominirisons,  I 
have  .seen  the  notes  correcting  the  (hity  nf  the  Mdiitreal 
pump  to  134,000,000  ft.-lb.  per  million  i'..t.u.  and  mak- 
ing mention  of  intermediate  heatei-s.  .Ml  thc.><e  items 
only  add  to  the  confusion  tliat  surrounds  this  particular 
te.«:t.  Therefore,  new  comparisons  have  nut  been  made, 
as  the  ones  given  suffice  to  piv.<ent  the  argument  for 
more  consistent  reports  on  such  machines.  They  are  still 
satisfactory  to  .'sliow  the  procedure  thnt  may  be  followed 
in  scrutinizing  incomplete  reports. 
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New  Formm  of  End  Lift  Used  on  ;;''ii<tiii.mI  i,\  a  .Movii/,-ii,.  .•i.-itriciiiiy  driven  w.-.-im-- 

CHelsea    Nortlhi    Dra\l«r  '"""^"  airlnMkr  ).iiin))  locah-d  on   Ihc  Hanic  IIcmh-  as  (lif 

tiirnin;,'  nioloi's. 

r.v  l.'\NP\i,i,  I».  (Ivu.NKU*  Tl.c  lining  .l.'Ni.v  at  .■illMTrn,!  ,s  o|MTatc<l  by  an  H-I.p. 

A  novel  lurni  nf  end  lifl  is  eni|. loved  on  tiie  rini  hearing:  rnod.r  locnleil    under  the  deck  of  tlie  lirid-^i;  at  tliat  en. I. 

swin<;l»rid^'e   luidi    acio^s   the    M\slie    I{i\ei-  on    liie    roiul  'I'lioe    inolor.-    aic    controlled    liy    incclianieal    aiitoinatie 

from  l^ostoii  to  Chelsea.     'I'iie  lilt  is  made  priniardy  l>y  a  devices    ;,'ean;d    direct    (o    (he    motor,    wliieh    limit    Ihe 

to^'<,de  havin^r  a  wheel  or   idller  as  hearing;-  surl'mc;  hut  amonnt  of  the  travel  of  the  hearing,'  block  in  cither  direc- 

al'ler  this  is  driven,  a  Hat   bearin'^  block  is  inserted  to  lit  Hon  by  opi-ratiiif,' u  drum  reversiii;r  switch, 

and   IhoreafttT  the   roller  foj,';j:lo   is  drawn   back  a   trilic.  '{'he  device  for  liftiii;,'  comjirises  a  double  to^'f,d<;  .i"i'i' 

Some  other  interestinjr  features  (!istinf,Miish  the  briil;,'e.  that  lifts  (he  load  on  a  rolhjr  bearing,' on  the  landing  block 

The  draw  is  ;U;.'!  ft.  loii<j  by  CO  ft.  widi-  and  spans  two  and  then  inserts  a  fhit  block,  as  may  be  seen  in  l''i<,'s.  I  and 

waterways  of  Vi^t  ft.  clear  ojjenin-,'  each.     The  Iru.sses,  of  2,  finally  withdrawinj,'  the  roller  a  trifle  and  (ransferrin;: 

riveted  type,  arc  1  I  ft.  apart  on  eentens,  <,nvinfr  a  roadway  the  loaii  to  the  Hat  block.  Fi-r.  1  shows  the  block  whollx 

•U)  ft.  between  curbs,  which  provides  two  car  tracks  and  withdrawn   and    the   l)ri(lf,'(;   ready  for  swin<,Mii<( ;    Fig.    '^ 

spnoe  for  two  lines  of  vehicle.^.  shows  the  block   in   final  jmsition",  draw  lifted.     The  lift 

The  draw  weij^dis  about  1,1(»0  tons.     Its  wcif,dil  is  car-  is  y,   in.  to   I   in.     This  takes  out  part  of  the  dead-load 

ried  on  (i-i  steel  wheels  runnin-i;  l)otwecn  steel-faced  tracks,  defleclion  and,  the  trusses  bein,<(  continuous,  is  suflicient 


FIOS.  1  AND  2.  THE  NOVEL  END  LIFT  OF  THE  CHELSEA  NORTH  DRAW 

The   roller  toggle  acts  first,   the   flat  block  on  the  single  pitman  arm  is  pushed  home,  and  the  roller  is 

withdrawn    slightly 


Power  for  swinging  is  supplied  by  2S-lip.  motors  in 
parallel,  one  on  each  side,  located  on  a  floor  inside  the 
cross-girders  on  top  of  the  drum.  One  motor  will  operate 
the  draw  in  case  of  temporary  disablement  of  the  other, 
or  the  draw  can  be  swung  by  man  pow-er  in  case  current 
fails.  An  air-operated  band  friction  brake  is  provided  at 
the  top  of  the  rack-pinion  shaft. 

A  centering  device  consisting  of  a  bolt  carrying  a  roller 
in  the  outer  end,  actuated  by  a  10-in.  air  cylinder,  engages 
a  Y-shaped  casting  on  the  landing.  This  device  will 
center  the  draw  when  it  is  stopped  within  13  in.  of  true 
position.     Air  for  the  centering  device  and  air  brakes  is 


•Assistant    Engineer,    Bridge    and    Ferry    Division.    Public 
Works   Department,   Boston,  Mass. 


to  offer  stability  under  all  loading.  The  load  lifted  varies 
from  50  tons  to  80  tons  per  end. 

The  layout  of  the  machinery  completely  avoids  long 
shafts  and  flexible  couplings.  There  are  no  shafts  run- 
ning up  to  the  operating  house,  pipes  and  conduits  being 
cheaper  and  more  easily  installed.  Similarly,  there  are 
no  shafts  from  center  to  ends  of  draw.  The  largest — the 
main  or  rack-pinion  shaft — is  61,4  in.  in  diameter.  The 
longest — the  transverse  shaft  for  the  end  lift — is  40  ft. 
long  by  31/2  in.  in  diameter. 

The  operating  house  is  in  the  tower,  some  34  ft.  above 
the  deck,  over  the  middle  of  the  bridge.  This  position 
gives  the  operator  free  view  of  both  street  traffic  and  navi- 
gation.    The  switchboard  mounted  in  this  room  contains 
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FIG.   4.    VIEW  ALONG  ROADWAY  OF  NEW  CHELSEA  NORTH    DRAW 


all  the  necessary  switches,  fuses,  circuit-breakers,  and 
meters  for  motors,  lighting  and  heating,  as  well  as  the 
controllers,  air  valves,  signal  controls,  etc. 

The  current  for  all  motors  is  550-Yolt  direct  current. 
Air  pressure  is  100  Ih.  The  amount  of  current  used  for 
turning  and  lifting  is  as  follows : 

Random   opening 
Turning 


End    Lifting 


Time 

Start  .. 
15  sec. 
30  sec. 
45  sec. 
fiO  sec. 
75  sec. 
SO  sec. 
Off 

Time 
.Start    .. 

15  sec. 
30  sec. 
45  sec. 
CO  sec. 
75  sec. 
Off 


Amperes 
GO 
50 
45 
45 


45 


Time 
Start  out. 
5  sec .  .  . 
10  sec.  .  . 
12  sec. . . 
Cutoff 


Amperes 

15 

12 

10 

8 


Amperes 
50 
50 


Closing 


Time 
Start  ii 
5  sec. 
10  sec. 
12  sec. 
Cutoff 


FIG.     3.     RIM-BEARING    ROLLERS    AND    TURNING    BASIN 


The  air  compressor  uses  7  amperes  for  not  over  2  min. 
per  opening.  The  time  for  a  complete  opening  is  4  to  5 
min.,  if  not  delayed  hy  the  shipping. 

The  main  line  of  the  Bay  State  Street  Ey.  sends  about 
1/200  cars  across  this  bridge  every  24  hr.  From  the 
beginning  of  its  service  to  date,  during  which  time  the 
draw  has  made  more  than  17,000  openings,  there  have 
been  onlv  trifling  delays. 

The  floor  of  the  bridge  is  of  wood  on  steel  framing. 
The  steel  stringers  carry  transverse  8.x8  yellow-pine  ties ; 
these  carry  4-in.  yellow-pine  plank  laid  longitudinally, 
and  on  the  plank  is  the  wooden  pavement.  This  is  of  the 
Shuman  "W.  &  A."  type,  consisting  of  wooden  slabs  about 
6x2  ft.,  made  of  hard-maple  strips  1x3%  coated  with 
asphalt,  laid  on  edge  and  tightly  bolted  together.  The 
slabs  are  toenailed  to  the  plank  floor.  The  street-car 
rails  rest  on  tie-plates  laid  directly  on  the  8x8  ties.  The 
sidewalk  surface  is  of  2-in.  yellow-pine  plank. 
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,'<y^()|'Sl,S—^  />  A',„1  .sUdrs  jinrmlrd  hi/  Irijilr 
benching.  (2)  Tunnel  progress  arcvlvrnlvd  hi/ 
W.ST  of  strani  sliord  in  heading.  (3)  Tunnel  roof 
suii/mrled  bij  sleet  segments.  (J,)  Concrete  retain- 
ing inill  tniilt  tig  large  steel  traveler. 

In  Imildiii;,'  the  Ma.ijrnoliii  futofT  of  llio  BiiKiiiiorc  & 
Ohio  IMv.,  loi'iitiMl  at.  the  eastern  end  of  the  CunilMMiand, 
!Md.,  division,  there  were  four  nnusual  eonstruetion 
metliods  that,  so  far  as  known,  liave  iiever  been  tried 
out  to  tlie  same  extent  by  any  oilier  railroad. 

Benching  Cuts  to  Phkviont  Slihks 
One  of  these  unusual  features  is  the  so-called  benching 
of  the  larger  cuts,  of  which  the  most  imjKJrtant  is  the 
thorough  cut  neccssar}'  to  eliminate  the  old  Doe  Gully 
tunnel,  coming  within  the  section  under  contract  by  tlio 
H.  S.  Iverbaugh  Co.,  Inc. 


•Chief  Engiiuxn-  of  the  Uallimore  &  Ohio  U.K. 


'I'll is  (111  lie-  ill  what  is  geologically  known  as  the 
Catskiii  format  ion  and  consists  of  sandstone  and  shale. 
When  it  was  opened  uj),  however,  limeslone  in  various 
quantities  was  found,  altlioiigii  the  i)rcd(>minatiiig  rocks 
proved  to  be  tiie  shales  and  sandstone.  The  strata  dip  in 
a  very  nearly  easterly  direction  at  an  angle  of  about  '!0°, 
and  it  was  decided  to  take  out  the  north  side  of  this  cut 
in  three  benches,  as  the  maximum  vertical  height  on  this 
slope  was  19G  ft.  At  the  south  side  only  two  benclies 
wiTc  found  necessary. 

Tlicse  benches  were  decided  upon  as  a  means  of  lessen- 
ing the  pressure  on  the  slopes  and  to  prevent  sudden  large 
slides.  They  provide  drainage  for  the  slope,  which  is 
carried  by  this  means  to  the  end  of  the  cut,  and  also  con- 
stitute a  horizontal  surface  'intercepting  the  material, 
which  slowly  but  continuously  ravels  and  sloughs  off  from 
the  slopes  of  such  a  large  cut,  because  of  the  frequent 
changes  in  temperature  and  weather. 

Transversely,  the  slope  up  to  eacli  bench  is  i/^ :  1  on 
the  southerly  side  of  the  cut  and  % :  1  on  the  northerly 


FIG.  1.  DOE  GULLY  CUT  ON  THE  BALTIMORE  &  OHIO  R.R., SHOWING 
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side,  tlic  latter  being  more  e.\])osed  to  the  sun's  rays  and 
tlie  effect  of  weathering.  At  the  ends  of  the  out,  benches 
were  placed  25  ft.  above  subgrade ;  in  the  center  they  were 
50,  100  and  150  ft.  above  subgrade.  The  lateral  distance 
of  the  benclies  varied  owing  to  the  natural  slope  of  the 
ground  laterally,  and  the  difference  of  heiglits  between 
the  ends  and  the  center  resulted  in  the  lower  bench  hav- 
ing a  lateral  grade  of  lVi;%  descending  in  each  direction 
toward  tlie  ends  of  th'e  cut,  tlie  middle  bench  having  a  2% 
grade  and  tlie  upper  bench  a  3%  grade.  The  surfaces  of 
the  benches  were  20  ft.  wide  and  slightly  inclined  toward 
tlie  slope  to  carry  the  drainage  to  the  ends  of  the  cut 
witliout  spilling  any  over  the  slopes  between  the  benches. 
At  most  of  the  other  points  on  this  improvement  the 
licight  of  cutting  required  the  use  of  only  a  single  bench 
of  the  same  width  and  slope  as  those  used  at  Doe  Gully 
and  with  grades  to  conform  to  the  length  of  the  cut.  We 
feel  tliat  we  have  succeeded  in  introducing  a  device  that 
will  save  us  a  considerable  amount  in  maintenance  costs. 

Steam  Shovel  ix  Headixg  of  Stuart  Tunnel 

Stuart  tunnel  is  3,355  ft.  long — the  longest  one  on  the 
improvement — and  is  one  of  the  factors  governing  the 
time  within  which  this  improvement  could  be  put  into 
operation,  and  it  was  found  necessary  to  employ  all  means 
to  expedite  the  progress  of  its  construction  and  to  avoid 


any  delay  in  opening  the  entire  improvement.  In  order 
to  accomplish  the  work  as  quickly  as  possible  the  idea 
was  conceived  of  doing  a  portion  of  the  widening  of  the 
heading  with  a  small  steam  shovel.  Accordingly,  the 
contractor,  H.  S.  Kerbaugh  Co.,  Inc.,  installed  a  Marion 
28  (%  yd.)  air-operated  shovel  at  the  west  portal.  This 
shovel  widened  the  heading  and  at  the  same  time  took  out 
the  bench  to  an  elevation  6  ft.  below  the  elevation  of  the 
wallplato.  This  method  of  handling  the  work  was  fol- 
lowed for  a  distance  of  1,000  ft.  eastward  from  the  west 
portal,  at  which  point  the  headings  met. 

A  standard  double-track  tunnel  section  was  used — 31  ft. 
in  the  clear  horizontally  with  sidewalls  plumb  to  11  ft. 
above  subgrade  and  semicircular  arch  with  15y2-ft.  radius, 
giving  a  clear  height  of  22  ft.  11^4  in.  at  the  center  of 
each  track.  The  average  heading  section  was  about  120 
^q.ft.  The  dip  of  the  strata  varied  from  30°  to  50°, 
the  strike  being  approximately  parallel  to  the  center  line. 
A  few  overbreaks  occurred,  but  no  difficulty  was  found  in 
operating  the  shovel.  It  effected  a  very  considerable  sav- 
ing in  time  and  expense,  as  it  was  possible  to  widen  and 
place  the  steel  segments  at  the  rate  of  60  to  70  lin.ft. 
of  arch  section  per  week,  as  compared  to  approximately 
•15  ft.  by  hand.  In  addition,  the  shovel  removed  a  section 
of  the  bench  6x33  ft.  or  7.33  cu.yd.  per  lin.  ft.,  enabling 
the  balance  of  the  bench  to  be  drilled  without  cat  holes. 


THE  BENCHING  OP  ROCK  CLIFFS  TO  PREVENT  SLIDES  ON  TRACK 
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'I'llis  ri'iitiiir  Miiilrriiilly  iissish'd  in  llir  |irii;'ii-^s  i.l'  llic 
work,  mill  we  iil)oiit  broke  even  us  In  (o-t. 

SrKi:i,  SwiMKNTs  TO  ArcKi.KiiAri-,  Ti'n  M;i.i\<i 

III  ;i   liirllicr  clVurt   to  iiicrcasc  tin'  inic  nf  piM^'rcss  in 

Stiiait  iiiimcl  it  WHS  dt'cidctl  to  use  Hliiw  sti'd  si'j,'iiu'iits      ..^ ^ 

to  support  the  rooi"  in  plnco  of  the  usual  tiuiitcr  si'iriiicrits.      rapidly,  as  tlu>  cross-sect imi  was  decreased  an  averaf^c  of 
These  seiriuents  consisted  of  two  T-iii.   1  l-'pllt.  cliiuiiiels,      about  2  cu.yd.  ])cr  liiiJ't.;  and   as   tlicsc  se^'nieiits  (;anie 

riveted  tojret her  with  two  ^'i-iii.  rivets  2'-j  in.  IdiLr  with        ■':■    ' :"■:•■   "  '■   ■■      '    " '     i:. .:....    xi 

fillers  (i-'i  in.  between,  at  inlir\als  of  abmil  ;!  It.  i>  in. 
These  sejinients  were  divided  into  three  pait>,  the  eenlral 
portion   beiuL;'    IS   ft.   '■'>' ^   in.   Ioiil;'  iur\ed   lo  a    railius  nf 


liiueliier  ion^dludinally  with  'Yi-in.  tie-rods  spaced  7  ft. 
e.  to  c.  The  lii^fffinj,'  was  placed  directly  on  these  se;,'nietits 
and  fastened  tlirouf.,di  ,",|-in.  holes  in  the  llan^'cs  of  the 
se^Mnenls. 

'I'he  advanta/jes  dciiveil    Irnin    I  he    ii>e   of   these;   stc-el 
se;,Mnents  were  that  it  cnaliled  llie  diixin;^  to  be  done  more 


nliicly  within  the  scetimi  nf  the  eoiierete  lininfj,  there 
was  an  additional  saNJn;^:  n\'  practically  2  cu.yd.  of  con- 
(  retc  per  lineal  foot.     .Also  these  sections  could  be;  assein- 

liieii    in   llie  tiiniii'l  ami   rai-ed   lo  pfjsiliun   with   less  labor 


FIGS.  2  AND  3.    TWO  VIEWS  OF  STUART-TUNNEL,  HEADING   SHOWING    STEAM    SHOVEL    (UPPER)    AND    THE    STEEL 

SEGMENTS    USED 


17  i't.  6  in.,  the  end  portions  being  11  ft.  3%  in.  long, 
5  ft.  %  in.  l)eing  curved  to  a  radius  of  17  ft.  6  in.  and 
the  balance  tangent  to  connect  with  a  flanged  foot  rest- 
ing on  the  wallplate. 

The  three  sections  were  connected  witli  plates  9x%  in.  hy 
1  ft.  J)  in.  long  and  %-in.  fillers.  They  were  used  in  2,015 
ft.  of  this  tunnel  or  for  60%  of  its  length  and  were  spaced 
for  the  most  part  5  ft.  c.  to  c.  and  otherwise  7  ft.  6  in.  c. 
to  c,  depending  on  the  character  of  the  roof.  All  were  tied 


and  greater  dispatch  than   the  more  clumsy  wood   seg- 
ments. 

"We  made  speed  by  the  use  of  these  forms,  but  we  doubt 
if  it  was  a  financial  success  at  our  first  attempt. 

Steel  Ti;aveler  to  Build  Eetaixixg  Wall 

A  steel  traveler  and  steel  forms  were  used  in  construct- 
ing the  intertrack  wall  located  about  1  mi.  east  of  the 
station  at  Paw  Paw,  W.  Va.,  where  the  new  track  is 


J  line   :.'!»,    1!)IG 
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c'loso  alonjrsidc  tlic  old  and  where  the  frnide  of  tlie  new- 
track  is  about  28  It.  above  that  of  the  old. 

The  iiiaeeessibility  of  the  site  and  the  necessity  for  the 
continuance  of  safe  and  uninterrupted  movement  of  traf- 
fic over  the  main-line  tracks  indicated  the  advisability  of 
using  a  movable  platform  or  traveler  (over  the  tracks), 
from  which  operations  incident  to  construction  could  be 
safely,  economically  and  e.vpeditiously  conducted. 

A  traveler  was  specially  designed  and  constructed  for 
the  purpose.  It  was  of  steel,  about  50  ft.  long  by  .'34  ft. 
wide  and  spanned  the  tracks.  Its  height  was  .'55  ft., 
having  a  mininmm  vertical  clearance  of  2:5  ft.  over  the 
operated  main-line  tracks.  It  was  equi])ped  with  two 
stifHeg  derricks  having  a  maximum  working  radius  of 
40  ft.  through  an  arc  of  about  200°,  with  a  50-ft.  boom. 
The  derricks  were  set  about  6  ft.  from  the  ends  of  tiic 
traveler,  on  -the  south  side  of  it.  Each  derrick  was  ojx^r- 
ated  by  its  own  hoisting  engine  set  at  about  the  center 
of  the  traveler  deck. 

The  traveler  was  designed  to  be  moved  on  two  ordinary 
80-lb.  rails,  one  on  each  side  of  the  structure,  by  three 
trucks  of  four  tandem  wheels  each,  giving  a  bearing  of 
12  wheels  on  each  rail,  or  24-wheel  bearing  for  the  struc- 
ture. 

On  accoimt  of  variation  in  grade,  the  rails  were  su])- 
ported  on  heavy  timber  cribbing  to  compensate  for  differ- 
ence in  elevation,  as  it  was  necessary  to  maintain  the 
top  of  the  supporting  rail  in  all  places  28  ft.  below  tlie  toj) 
of  the  wall,  which  was  practically  level,  while  the  road- 
bed of  the  old  track  (supporting  the  traveler)  was  on  a 
grade. 

Movement  M'as  effected  by  power  from  the  two  hoisting- 
engines  on  the  platform  of  the  traveler  working  in  unison, 
with  %-in.  wire  rope  wound  around  the  drums  passing 
through  a  snatchblock  attached  to  anchored  cables  on  each 
side  of  the  track  about  150  ft.  ahead  of  the  move- 
ment and  shackled  to  the  nearest  trucks  of  the  structure. 

Steel  forms  were  used  for  the  retaining  wall,  50  ft.  in 
length  and  301/2  ft.  high,  of  2x5-ft.  plates,  l/g  in.  thick. 
These  were  were  suspended  from  a  bracket  cantilever  ex- 
tension of  the  traveler,  at  about  the  level  of  the  deck  or 
platform,  and  so  equipped  with  jackscrews  and  turnbuckles 
as  to  be  readily  adjusted  to  the  exact  position  desired 
for  line  and  <xrade. 


Spring  Line 


PIG.    5.     LARGE    STEEL    TRAVELER    BUILDING 
RETAINING    WALL 

The  concrete  was  picparcd  at  a  stationary  mixing  plant 
located  adjacent  to  the  main  line  of  the  railroad,  in  close 
proximity  to  the  river  and  about  a  half-mile  west  of  the 
site  of  the  wall.  It  was  transported  to  the  wall  in  buckets 
on  flat-cars  by  a  dinky  locomotive  over  a  narro\\^-gage 
track.  The  buckets  were  removed  from  the  cars  and 
hoisted  over  and  across  the  main-line  tracks  to  the  wall 
forms  by  a  derrick  on  the  traveler,  and  the  concrete  was 
dumped  to  place  through  openings  in  the  platform  above 
the  top  of  the  form. 

The  pressure  of  the  concrete  in  the  form  Avas  taken  up 
by  wiring,  which  was  passed  through  %-in.  holes  in 
the  steel  plates  and  around  8x8-in.  timber  stiffeners  bolted 
to  the  steel.  As  the  wires  were  placed  around  the  timbers, 
wedges  were  inserted  for  tightening  them,  as  the  move- 
ment of  the  forms  indicated.  No  pressure  was  permitted 
against  the  posts  of  the  traveler. 

Where  the  foundations  were  deep  or  wide — and  in 
some  places  they  were  14  ft.  below  the  track,  or  11  ft. 
below  neat  line — a  derrick  on  the  traveler  was  used  to 
remove  the  excavated  material  (in  scale  boxes)  across 
the  main-line  tracks,  where  it  M'as  utilized  to  Aviden  the 
embankment  of  the  original  roadbed.  Tliis  derrick  also 
handled  the  concrete  used  in  the  foundation  of  the  ne.xt 
section  ahead  of  the  form. 

The  minimum  time  elapsing  between  the  finishing  of 
one  section  of  the  wall  and  moving  the  forms  to  the  next 
section  was  15  lir. ;  but  in  the  greater  ])ortion  of  the  wall 
the  forms  were  undisturbed  for  two  or  three  days  and 
often  for  a  longer  period. 

Work  of  constructing  the  wall  was  continued  during 
cold  and  freezing  weather,  the  forms  being  insulated  with 
straw  and  planks  on  the  back  and  covered  with  tongue- 

mid-nrnnvod    flnnriiir'-  on    the   fiice     rntniiiinrr   n    9-in     -;n:ife 
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between    the    steel   and    tlif    wooil.    Ihroiiiili    whii  h    low-      Icrininalr   in    ruradcs  adorni'd    willi   wi'll-cxcciiti'd   Kculp- 

pressure  steam  from  one  t)l'  lln'  Imilcis  on  llir  (lc<  k  of  the      tuic 

traveler  was  tlilViised  1)V  means  of  a  |icrl'oiatrd   1-in.  |ii|M'.  Tlic  most  impressive  I'ealurc  of  tiiis  cdKice  is  a  central 

This  was  laid   ion^ritndinallv-  at  the  hollom  of  thi-   form      dome,    I  1"^'    ft.   in   diameter  and    over  :'.()()   ft.    in    heij^ht 

for  the  entire  len^'th  of  the  form  and  conneeted  with  the      from   tlie  frround    (o  Ihe  to|)  of   i\u-  eiipola   linial.     The 

boiler  by  a  T-eonnection  and   vertical   pipe  at   al)ont  the 

miildle  of  the  section. 

The  fornj  was  desii;;ned  for  the  Smith-McCormick  Co., 
which  was  tiie  contractor  on  Section  (>.  Trallic  was  not 
delaved.  and   the  rcsidt   is  a  very  nniform   piece  of  work. 

'.K 

Saira  ]Firairacisco*s  (Civac  Cda^eip 

In  IMl-J  a  hond  issue  of  .tS.^SOO.OOO  was  authorized 
by  San  Francisco  for  tiie  construction  of  a  (i\ic  center. 
Later  a  total  of  .$:!.000,,()00  aihlitioiud  was  made  a\ailal)le 
by  donations  from  the  State  of  California,  the  Panama- 
racitie  Intermitional  Expo.sition  Co.  and  the  Carnegie 
Library  Fund. 

Over  21  acres  were  recpured  for  the  ground  jilan  of 
this  project  (Fig.  1).  A  suitable  nucleus  was  already 
owned  by  the  city  at  a  central  location  occupied  by  the 
ruins  of  the  city  hall  destroyed  in  1!)0().  It  was  nec- 
essary to  purchase  an  area  of  1 1.4  acres  adjacent  to  tliis 
site,  at  a  price  of  $l:,G02,n()0  l)efore  proccedinir  with  the 
construction. 

Structures  composing  the  civic  center  are  grouped 
around  a  central  plaza,  412.5x618.75  ft.  in  plan.  This 
park  will  be  ornamented  with  suitable  statuaiy  and  foun- 
tains. Plaster  casts  have  been  set  to  test  the  artistic 
merit  of  designs  submitted  for  the  fountains  and  statues. 

At  the  west  end  of  the  plaza  is  the  city  hall  (Fig.  2), 
the  dominating  structure  of  the  group.  Its  architecture 
is  Doric,  relieved  by  Eenaissance  ornamentation  of  the 
period  of  Louis  XIV.  It  occupies  a  ground  area  of  287x 
415  ft.,  is  four  stories  in  height,  with  a  steel  frame  car- 
rying the  granite  exterior  and  reinforced- concrete  interior 
partitions  and  floor  system.  Colonnades  of  granite  sur- 
round the  four  corners  of  the  building.  At  the  sides, 
where   the   main   entrances   are    located,   the   colonnades 


FIG.  1.    PLAN  OF  CIVIC  CENTER,  SAN  FRANCISCO 

drum  is  of  granite,  surrounded  by  a  colonnade,  while  the 
h.emisi)herical  cupola  is  of  lead,  trimmed  with  gold. 

Beneath  the  dome  is  a  central  rotunda,  which  forms 
the  main  lobby  of  the  building.  In  the  rotunda  is  an 
impressive  marble  stairway  leading  to  the  council  cham- 
ber on  the  second  floor.  This  room  is  richly  paneled 
and  finished  in  carved  oak.  The  rotunda  extends  from 
the  first  to  the  fourth  story.  Surrounding  it  on  each 
floor  are  main  corridors  from  which   lateral   halls  lead 


FIG    ->.    gf:xkk 


Ab    VIEW    OF    CIVIC    CENTER    AND    NEW    CITY    HALL,   .SAX   FRANCISCO,   CALIF, 
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to  tlic  various  imini(ip;il  ilc]iartiiii'iits  that  arr  IkhisciI 
in  tlie  structure. 

Another  important  unit  in  the  f^roup  of  ])ul)iic  liuihl- 
in<;:s  surrounding  the  phiza  is  tiie  civic  auditorium.  Tliis 
editiee,  wliieh  cost  $1,200,000,  was  donated  to  tiic  city 
by  the  Panama-Pacific  p],\position  Co.  The  main  con- 
vention liall  is  250  ft.  square  and  can  comfortably  seat 
10,000  peoi)]e,  5,000  on  the  main  floor  and  5,000  in  the 
gallery  tiiat  lines  the  four  sides.  An  octagonal-pyra- 
midal skylight,  supported  on  open  steel  trusses,  provides 
excellent  light  to  the  main  auditorium.  Forty-one  exits 
on  the  ground  floor  enable  the  building  to  l)e  emptied 
of  its  largest  audience  in  a  few  minutes.  Tn  addition 
to  the  main  room  the  building  contains  several  smaller 
exliibition  rooms  and  reception  halls. 

A  new  public  library  is  now  in  course  of  erection  within 
the  civic  center.  This  structure  is  IDO.xliGO  ft.  o\er  all. 
Its  exterior  will  be  granite,  like  that  of  the  other  build- 
ings of  the  group.  It  has  three  stories.  Approached 
through  an  imposing  entrance  and  spacious  vestibide  are 
the  newspaper  rooms,  juvenile  department,  department 
of  branch  libraries  and  storage  room.  On  the  second 
floor  is  the  main  reading  room,  36x190  ft.,  whose  shelves 
will  contain  25,000  volumes  and  be  accessible  to  the 
public.  The  reference  room,  30x180  ft.,  containing  the 
technical  library,  will  also  be  on  this  floor,  as  will  the 
delivery  room  and  a  room  for  special  research.  On  the 
third  floor  are  located  the  periodical,  music  and  patent 
rooms,  trustees'  rooms  and  general  administration  offices. 

Construction  will  be  started  shortly  on  a  state  build- 
ing to  cost  $1,000,000,  for  which  bonds  have  already  been 
sold  and  plans  prepared.  A  civic  opera  house,  public- 
health  building,  fire  and  police  building  will  follow. 

A  night  lighting  scheme  very  similar  to  that  used  at 
the  Panama-Pacific  Exposition  has  been  tentatively 
adopted  for  the  civic  center.  The  indirect  lighting  plan 
will  display  to  advantage  the  imposing  granite  fagades 
of  the  main  buildings,  and  searchlights  focused  on  dome 
and  fountains  will  produce  a  jjanoramic  effect  which  can- 
not fail  to  impress  all  observers. 

John  Galen  Howard,  Frederick  Meyer  and  John  Eeed. 
Jr.,  constituted  the  Board  of  Consulting  Architects  which, 
together  with  A.  L.  Warswick,  Chief  of  the  Bureau  of 
Architecture,  had  charge  of  the  design  of  the  civic  cen- 
ter. The  city  hall  was  designed  by  Bakewell  &  Brown, 
the  public  library  by  George  Kelham  and  the  auditorium 
by  A.  L.  Warswick  who  also  had  general  direction  of 
construction  details  for  the  entire  group. 


Modern  School  Ventilation  was  described  in  a  paper  hy 
Frank  G.  McCann,  presented  before  the  Municipal  Kngineers 
of  the  City  of  New  York  on  May  24.  Attention  was  called 
to  the  general  skepticism  as  to  the  value  of  or  necessity  for 
mechanical  ventilation  in  school  rooms  and  the  great  claims 
made  for  so-called  open-air  or  outdoor  classes.  The  latter 
are  undeniably  wasteful  of  heat.  What  constitutes  adequate 
ventilation  and  the  best  means  of  obtaining  it  has  for  years 
been  a  bone  of  contention  among  engineeis,  medical  men,  and 
others,  and  the  end  is  not  yet.  At  present  the  New  York 
State  Commission  on  Ventilation,  api)ointed  by  the  Governor, 
is  carrying  on  a  series  of  tests  and  e.\periments  to  settle  the 
question  if  possible.  The  commission  includes  a  sanitarian,  a 
doctor  of  medicine,  a  physiologist,  a  psychologist,  and  an 
engineer,  and  employs  a  staff  of  investigators.  In  the  mean- 
time the  new  school  buildings  of  New  York  City  are  be- 
ing equipped  with  mechanical  ventilation  adequate  to  supply 
every  pupil  with  at  lea.st  3n  cu.ft.  of  fresh,  warmed  and 
humidified  air  taken  from  as  clean  a  source  as  practicable. 
The  greatest  difficulty  in  the  way  of  successfully  operating  a 
system  of  mechanical  ventilation  is  a  prejudice  which  many 
nennlp    Vinvp    fni-    "r.-innrrr'    or    "rnoU-pd"    .nir. 


IBa'flcM  Paveiraaeimft  IFottaira 

Brick  pavement  laid  on  eitlier  a  .sand  or  mortar  bed 
directly  on  an  old  gravel  or  macadam  road,  without  i; 
concrete  foundation,  is  considered  feasible  under  certaii; 
conditions  by  II.  E.  Bilger,  Road  Engineer,  Illinois  Stale 
Highway  Department.  The  following  paragraphs  are 
from  an  article  by  Mr.  Bilger  in  the  June  issue  of  Illinois 
Highways. 

To  utilize  economically  a  gravel  or  macadam  i-oad  as 
the  base  for  a  brick  surface,  tlierc  is  required  greater 
skill  than  where  all  the  work  is  to  be  new.  The  estab- 
lishment of  the  grade  line  is  a  delicate  matter,  inasmucli 
as  a  variation  of  only  one  indi  may  require  either  undue 
scarifying  of  the  old  surfaci'  or  Ihe  unwarranted  addi- 
tion of  new  gravel  or  stone  wliirh  should  be  united  with 
the  old. 

In  order  to  establish  this  grade  line  properly  it  is  fre- 
quently necessary  to  cross-section  the  old  road  at  intervals 
of  50  ft.,  this  depending  of  course  upon  the  condition  of 
the  surface  and  the  regularity  of  its  profile.  After  having 
worked  out  the  economic  position  of  the  grade  line  for 
each  station  along  the  line  of  the  improvement,  it  is 
usually  found  necessary  that  the  old  surface  be  scarified 
to  some  extent  in  order  that  the  higher  places  may  be 
removed  to  make  room  for  a  sufficient  quantity  of  the 
bed  for  the  brick,  and  that  the  lower  jjlaces  may  be  filled 
up  with  fresh  gravel  or  stone  to  avoid  an  excessive  depth 
of  this  bed. 

The  scarified,  reshaped  and  rolled  surface  should  con- 
form, with  a  permissible  variation  either  way  of  V2  iuc-'h, 
to  the  contour  of  the  finished  brick  surface.  This  rolling 
should  be  done  with  the  roller  used  for  the  subgrade  work, 
and  the  compaction  of  tlie  material  should  be  most  thor- 
ough. 

The  curb  or  edging,  if  used,  may  be  built  of  concrete 
having  a  width  of  from  4  to  6  in.  at  the  top  and  from 
6  to  8  in.  at  the  bottom,  the  total  height  of  the  edging 
being  from  12  to  15  in.  While  the  edging  is  not  really 
necessary  as  a  ijavement  feature,  yet  its  use  is  recom- 
mended because  of  the  great  convenience  it  offers  as  a 
guide  for  the  templet  u.sed  to  locate  to  a  nicety  the  areas 
to  be  scarified.  The  edging  would  be  constructed,  of 
course,  before  any  of  the  road  is  scarified.  With  the  edg- 
ings completed  the  road  can  be  scarified  and  easily  re- 
shaped and  rolled  to  the  proper  cross-section  and  to  an 
alignment  conforming  strictly  witli  that  of  the  edgings. 

Where  edgings  are  not  used  it  is  lu'ccssai-y  that  there 
be  set  up  true  to  line  and  grade  temporary  side  forms 
that  will  carry  the  templet  used  as  a  guide  for  re-shaping 
the  old  road.  Fi'om  the  expense  of  furnishing,  setting 
up  and  later  removing  these  temporary  side  forms  there 
is  added  nothing  of  value  to  the  completed  pavement.  In 
view  of  this  fact,  and  also  in  view  of  the  precision  of 
alignment  furnished  by  the  concrete  edgings,  it  will  be 
appreciated  why  the  edgings  are  generally  used,  and  more 
jjarticularly  when  it  is  considered  that  the  top  width  of 
each  edging  acts  simply  as  a  .substitute  for  a  corres])ond- 
ing  width  of  brick  surface.  Upon  having  thus  prepared 
the  old  road  to  serve  as  a  base,  it  is  ready  to  receive  the 
bedding  course  upon  which  the  brick  arc  set. 

While  there  may  be  found  conditions  that  would  war- 
rant the  construction  of  a  new  gravel  or  macadam  foun- 
dation to  carry  a  brick  surface,  such  conditions  are  rare. 
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Grift  CIhie\inni]ij)cr  amd  F^innip  Sfts\tlioin\, 


r>v   John    II.   ( li;i:i;()iiv''' 


ISiWOHSlS — Annular  suctioii  well,  irilli  jnori- 
MOH  for  reversing  flow  to  prevent  deposils  and  a 
(/alleri/  for  shimnitng  off  float imj  matter.  'Three 
variable-speed  and  three  constanl-.''pecd  vertical 
motor-driven  centrifugal  punip.'^  with  auloniatic 
master  controller  and  also  witit  normal  control. 
Cost  figures  for  whole  works  are  f/iven.  Part  I 
of  the  article  appeared  in  "Engineering  News," 
June  2'2.  191(1. 

'rill'  sulistnutuic  111'  the  i)uiii])iiip  station  is  circular 
in  plan,  is  (iS  I't.  in  diainftcr  outside  and  consists  oT 
an  inner  dry  well  or  \nim\)  well  in  which  the  pumps  are 
located  and  of  an  outer  or  annular  well — the  suction 
well  (Fifrs.  5  and  (!).  Two  controlling  reasons  led  to 
liie  adoption  of  a  circular  substructure — one,  that  an 
annular  suction  well  offers  certain  advantages  from  an 
operating  standpoint;  the  other  that  a  circular  substruc- 
ture was  the  most  economical  to  build  under  the  condi- 
tions obtaining  at  Albanj',  as  the  bottom  of  the  substruc- 
ture is  over  25  ft.  below  normal  groundwater  level. 

The  especial  advantage  of  an  annular  suction  well  from 
the  standpoint  of  operation  is  the  possibility  of  reducing 
sludge  deposits  to  a  minimum  wbile  at  the  same  time 
offering  a  large  water  surface  and  consequent  slower 
change  of  level  in  the  well  due  to  a  cliange  in  the  rate 
of  sewage  inflow  into  the  well  and  while  the  pumps  are 
adjusting  themselves  to  the  new  rate  of  inflow.  Tliis 
latter  feature  is  greatly  to  be  desired  when  the  pumps 
are  controlled  by  the  level  of  the  sewage  in  the  suction 
well  in  such  a  manner  that  the  rate  of  pumping  will  con- 
form automatically  to  the  rate  of  inflow  of  sewage  into 
the  well,  for  the  reason  that  a  certain  minimum  period 
of  time  is  required  for  the  pumps  to  adjust  themselves 
to  the  new  rate  of  inflow. 

Eeversible  Flow  to  Prevext  Deposits  in  Well 

From  the  grit  chamber  the  sewage  passes  through  a 
suction  conduit  to  the  suction  well.  At  the  entrance  to 
the  well  the  direction  of  flow  into  the  well  is  controlled 
by  a  diversion  gate,  consisting  simply  of  a  wooden  but- 
terfly gate  pivoted  on  a  vertical  shaft,  which  can  be  so 
set  that  the  sewage  will  flow  into  and  through  the  suc- 
tion well  in  a  clockwise  or  counter-clockwise  direction, 
as  may  be  desired.  For  a  better  understanding  of  how 
the  suction  well  can  be  operated,  reference  should  be 
made  to  Fig.  6.  It  will  be  seen  that  if  on  any  given 
day,  say  by  the  first  day,  the  diversion  gate  is  set  as  there 
shown  the  sewage  passes  into  and  through  the  suction 
well  in  a  counter-clockwise  direction.  The  maximum 
velocity  of  flow,  with  consequent  minimum  tendency  for 
deposits  to  accumulate,  occurs  at  the  entrance  to  the  well. 
This  maximum  velocity  is  maintained  until  the  first 
pump  in  operation  is  reached,  beyond  which  point  the 
velocity  of  flow  through  the  well  decreases;  and  as  ad- 
ditional pumps  in  operation  are  reached,  the  velocity  of 
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Ilcjw  still  further  ili'ci'cascs.  The  miiiinniin  velocity  is  in 
llu'  stretch  just  pi'cccding  the  last  pump  in  operation; 
and  il  is  in  this  stii'tcli.  ii<  well  as  in  the  stretch  beycjnd 
this  last  p\iiiip.  dial  the  nia.\iiiiuin  tendency  for  deposits 
to  accumulate  occurs. 

By  referring  again  to  Fig.  (!  it  will  Ih-  sc(^n  that,  with 
the  flow  still  in  a  c(uintcr-clockwise  direction  and  with 
pumps  Nos.  5,  ()  and  1  in  operation,  the  maximmn  veloc- 
ity is  kept  up  for  a  stretch  of  more  than  one-half  the 
length  of  the  suction  well  and  that  it  is  only  in  the 
stretch  beyond  pump  No.  1  that  there  is  no  velocity  at 
all.     This  last  stretch  is  obviously  a  dead  end. 

If,  now,  on  the  next  day,  say  the  second  day,  the  set- 
ting of  the  diversion  gate  is  so  changed  that  the  direction 
of  flow  ijito  and  through  the  well  is  reversed  and  is  in 
a  clockwise  direction  and  if  at  tlie  .«ame  time  pumps 
Nos.  4,  3  and  2  are  placed  in  operation  instead  of  pumps 
Nos.  5,  f!  and  1,  it  is  evident  that  the  conditions  with 
respect  to  the  velocity  of  flow  through,  and  tlie  tendency 
for  deposits  to  accumulate  in,  the  suction  well  are  just 
the  opposite  from  those  on  the  first  day.  That  is,  on 
the  second  day  the  maximum  velocity  occurs  in  the 
stretch  which  on  the  first  day  was  a  dead  end ;  and  if  on 
the  first  day  deposits  accumulated  in  this  dead  end,  the 
tendency  is  of  course  on  the  second  day  to  remove  these 
deposits  and  carry  them  forward  with  the  inflowing  sew- 
age to  the  suction  pipes  of  those  pumps  which  are  in 
operation. 

Still  further  to  assist  in  the  removal  of  deposits,  should 
they  occur,  it  is  possible  for  short  periods  of  time  to 
place  enough  pumping  machinery  in  service  to  lower 
the  level  of  the  suction  well  several  feet  and  thereby  ma- 
terially increase  the  velocity  of  flow  through  the  well 
and  especially  in  the  first  stretch  immediately  following 
the  entrance  to  the  well,  where  on  the  first  day  the 
tendency  for  deposits  to  occur  was  the  greatest. 

It  is  intended  thus  by  a  combination  of  reversing  the 
direction  of  flow  and  increasing  the  velocity  through  the 
suction  well  to  reduce  to  a  minimum  the  possibility  of 
having  deposits  accumulate  for  any  length  of  time  in 
the  well  and  thereby  produce  offensive  conditions.  It 
will  be  noticed  also  in  the  cross-section  of  the  well.  Fig. 
7,  that  the  bottom  of  the  well  is  so  constructed,  by  slop- 
ing the  sides,  that  dead  corners  in  which  deposits  might 
accumulate  have  been  eliminated. 

Galleky  Foit  Eemovixg  Floating  Material 

With  a  coarse  screen  such  as  is  provided  at  the  en- 
trance to  the  grit  chamber,  it  is  to  be  expected  that 
some  floating  material,  not  necessarily  offensive,  will  ac- 
cumulate on  the  surface  of  the  sewage  in  the  suction 
well  and  that  this  material  will  have  to  be  skimmed  off 
from  time  to  time.  From  the  method  of  operating  the 
suction  Avell  just  described  it  is  evident  that  the  floating 
material  will  go  forward  as  the  sewage  flows  around 
through  the  well  and  that  it  wall  accumulate  at  the  dead 
end  of  the  well — that  is,  on  one  side  or  the  other  of  the 
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diversion  gate — on  whieh  side,  of  course,  de- 
pending on  the  direction  of  flow  through  the 
well. 

To  provide  means  whereby  this  floating 
material  can  be  skimmed  off,  a  gallery  is  built 
on  the  inner  side  of  the  outer  wall  of  the  suc- 
tion well,  the  gallery  being  placed  above,  and 
extending  to  an  angle  of  45°  on  either  side  of, 
the  diversion  gate.  Electric  lights  are  pro- 
vided for  lighting  this  portion  of  the  suction 
well.  Access  to  the  gallery  is  through  an  en- 
trance passage  built  on  top  of  the  suc^tion  con- 
duit and  connecting  with  a  platform  in  the 
grit  chamber.  The  floating  material  removed 
from  the  suction  well  will  be  taken  out  to  the 
grit  chamber  and  will  then  be  hoisted  by  the 
locomotive  crane  and  dumped  into  a  car,  in 
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FIG.  5.     WESTERLO  SEWAGE-PUMPING  STATION, 
ALBANY.   N.   Y. 


PLAN    OF    PUMP    WELL   AND    SUCTION    WELL, 
ALBANY  SEWAGE  WORKS 


which  it  will  be  removed  to  a  point  wbere  it  will  be 
burned  or  buried. 

The  suction  well  is  ventilated  l)y  a  final  1  motor-oper- 
ated blower  mounted  in  the  superstructure,  the  suction 
pipe  of  which  connects  with  the  top  of  the  suction  well 
at  a  point  opposite  to  the  entrance  passage  from  the  grit 
chamber.  The  blower  is  of  such  size  that  the  total  vol- 
ume of  air  in  the  suction  well  can  be  changed  several 
times  in  24  hr. 

The  upper  part  of  the  suction  well  is  roofed  over  below 
the  main  operating  floor  by  a  heavy  reinforced-concrete 
floor  capable  of  taking  u})ward  water  pressure  from  be- 
low, so  as  to  provide  a  basement  in  which  are  located 
the  hot-water  heater  for  heating  the  superstructure,  and 
rooms  for  the  storage  of  coal  and  miscellaneous  supplies. 
Space  is  also  available  here  for  several  small  machine 
tools  if  it  should  be  found  desirable  to  install  such 
equipment. 

In  the  pump  well,  whii'h  is  38  ft.  in  diameter  inside, 
there  are  three  intermediate  platforms  or  floors,  built  of 
reinforced  concrete,  which  serve  not  only  to  carry  the 
steady  bearings  of  the  vertical  shafts  connecting  the 
pumps  with  the  motors,  but  also  provide  easy  access  to 
all  the  valves  on  the  suction  and  discharge  piping.  The 
intermediate  floors  are  easily  reached  by  stairways  having 
straight  runs. 

Constant-  and   Vaeiablb-Speed    ]\Iotor-Driven 
Centrifugal  Pumps 

The  pumping  equipment  consists  of  six  centrifugal 
pumps  each  connected  by  an  intermediate  shaft  to  a  ver- 
tical motor  set  on  the  main  operating  floor  above  the 
pump  well.  Three  of  the  pumps  have  a  capacity  of  pump- 
ing from  a  rated  minimum  of  5,000,000  gal.  to  a  maxi- 
mum of  15,000,000  gal.  per  24  hr.  against  a  head  of 
39  ft.  and  are  driven  by  150-hp.  variable-speed  alter- 
nating-current motors  of  the  commutating  brush-shifting 
type,  with  pilot  motor  for  shifting  the  brushes.  These 
three  pumping  units  will,  for  convenience,  be  referred  to 
as  the  variable-speed  pumps.  The  combined  efficiency 
of  the  pump  and  motor  is  guaranteed  to  be  not  less  than 
60%  when  pumping  10,000,000  gal.  per  21  hr.  against  a 
head  of  37  ft.     When  so  operating,  the  rotative  speed  will 
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nut  I'XciH'd  ;!S,")  r.|).iii.  'I'lii'  iiioliirs  wi'ic  |iiii|i()m'1v  I\i'|iI 
at  a  slow  s|)i'i'il,  I'M'ii  al  ii  sMcrilicc  in  clliciiMicy,  so  as  to 
provide  f^Tcalcr  vcliahilily  in  tlic  operation  of  tlie  ]niMips. 

'Pile  oilier  tliice  pumps  have  a  capacity  of  punijiiii^^f 
lO.OOO.OOO  pil.  |>er  21  lir.  a;i;ainst  a  lu-ail  ol'  ;!!l  fl.  and 
are  drivi'n  Uy  lOO-hp.  constant-speed  altt  i-iia(inu-(iirniil 
indui'tioii  motors.  'Phe  cninl)incd  clliriciuy  of  llic  pump 
and  motor  is  <,Mniran  (ecd  tn  !"•  iml  lr>s  Ihaii  li  I. .■)',' .  'I'lioe 
three  pnmjiinj,'  units  will  lie  relcrred  to  as  the  coiislant- 
s|)eed  pumps.  The  mtative  speed  oj'  these  pumps  will 
he  practically  the  same  as  thai  (d'  the  variahle-s|M'ed  pumps 
when  the  latter  are  pum|)injj:  10,000,000  fi:al.  i"r  -.'I   hr. 

All  I  lie  motors  will  operate  hy  a  2.200-volt  ;J-phase  10- 
I  vcle  altei  Hating  current,  which  will  he  ohtained  from  tlu" 
.Municipal  (ias  Co.  and  which  will  he  delivered  to  the 
motors  without  any  transformation.  Should  the  city  at 
a  later  date  luiild  a  I'cl'use  incinerator,  as  has  heen  pro- 
poscil,  the  (inrrent  for  operatinjj  the  scwage-pnm])ing 
machinery   will   he  generated   there. 

M.VSTEU-CoXTIiOLl.i;!!     ro    {|(IVKI;\    Pl'MI'    OpKKATION 

The  operation  of  the  pum])s  will  he  regulated  liy  a 
master  controller  that  will  automatically  as  well  as  manu- 
ally govern  the  starting  and  stopping  of  any  or  all  of 
the  three  constant-speed  pumps  and  the  starting,  speed- 
ing up,  slowing  down  and  sto])])ing  of  any  one  or  tw-o 
of  the  three  variable-speed  pum])s  over  a  range  in  pump- 
ing from  a  niininuim  rate  of  10,000,000  gal.  per  31  lir. 
with  one  constant-speed  pump  in  service  to  a  maximum 
rate  of  (50,000,000  gal.  per  21  hr.  with  three  constant- 
speed  and  two  variable-speed  pumps  in  service,  or  by 
the  substitution  of  the  third  variable-speed  pnnip  for  one 
of  the  constant-speed  pumps  to  a  maximum  rate  of  65,- 
000,000  gal.  i^er  24  hf.  For  automatically  controlling 
five  pumps  from  ail-off  position  with  no  pumps  running 
to  all-on  position  with  five  pumps  running,  some  varia- 
tion in  the  level  of  the  sewage  in  the  suction  well  is  re- 
quired, but  this  will  not  exceed  a  maximum  of  7  ft. 

The  master  controller  is  primarily  for  the  purpose  of 
governing  the  rate  of  pumping  automatically,  but  it  is 
also  possible  to  regulate  the  rate  of  pumping  by  manual 
control.  The  sew^age  will  be  automatically  pumped  out 
substantially  as  fast  as  it  flows  into  the  suction  well, 
and  the  requisite  pump  capacity  and  speed  of  pumps  in 
service  required  therefor  will  be  maintained  at  all  times 
by  the  master  controller,  making  impossible  either  the 
overhauling  of  the  inflow  by  the  pumps  so  as  to  empty 
.  the  suction  well  below  El.  81.75  or  the  overhauling  of 
the  pumps  by  the  inflow  so  as  to  allow  the  level  of  the 
sewage  in  the  suction  well  to  rise  above  El.  88.75.  The 
pumping  will  be  continuous,  and  the  controller  will  be 
so  designed  as  to  accomplish  this  result  v\dthout  inter- 
mittent operation  involving  the  stopping  of  all  pumps 
for  even  very  short  periods  and  also  so  as  to  make  the 
rate  of  pumping,  or  outflow,  as  smooth  and  uniform  as 
is  consistent  with  the  inflow. 

Specifications  foii  Pump-Control  System 

The  specifications  require  that  the  control  system  shall 
consist  essentially  of : 

A  master  controHer  mounted  on  the  master-controUer 
panel  of  the  switchboard. 

Two  floats  with  float  tubes,  each  capable  of  actuating  the 
master  controller,  with  chains,  cables  and  counterweights. 

Means  for  manually  shifting-  the  master  controller  from 
either   one    of   the    floats   to   the   other,    for   disconnecting   one 


111-  liulh  llo.ilN  Miiil  for  (>|).m:iIIiih  llw  iiiiiHlir  conlroni'i  Inilii- 
prndi'iilly  of  th.'  UdmIh  ;iI  any  lliiir  while  (lie  controller  1h  in 
iipcriitlipn. 

MoiinH  for  niiinuiilly  ikIJuhIImk  the  llojil  levels  at  which 
I  lie  iniiMter  conlrollcr  porforniH  IIh  vnrlouH  functlonH  ho  that 
the  levi'l  In  the  HUcliiin  well,  from  which  any  kIvi-m  rule  of 
lliiw  of  Heuane  will  lie  pumped,  may  ho  MOt  lit  the  \vlll  of  the 
■  ipciatiir,  while  the  controller  Ih  In  operation,  at  the  liluheHl 
point  coiiHlHti'nt  with  <'!icli  hour'M,  day'H  or  wcok'H  innxlmuiii 
lln«,  lliercliy  reducliiK  to  a  iiilniijiuni  the  pow(n-  rei|Ulred  for 
piiinipinK. 

Simple  me.-iMH  for  manually  channliiK  the  8e(|uenc<'  of  eut- 
titiK  In  the  varlouH  |>um|>s  ho  that  both  ronHtant-Hpeeil  and 
yarlable-Hpecd  pumpH  m;iy  be  Htioted  In  any  order  and  their 
UHii  iiroporlioned  ho  an  to  Innure  uniform  wear  for  all  three 
pumpH  of  each  kind  and  ho  aH  to  jjermlt  the  UHe  of  either 
;i  coiiHtant-Hpeed  or  a  vjii-lable-Hpeed  pumi)  an  the  llrHt  pump 
to    be   cut    In. 

Means  for  jiutomal  Ic.-illy  chioinlng  the  Hpced  of  the  vari- 
able-speed punu'.'*  Kr.'idually  by  shunt  flehl  control,  or  e(|uiva- 
lent  means,  so  that  the  dlHchiir^e  r.-ite  from  each  pump  can 
be  varied  from  H, 0(10,000  Mral.  to  LS, 000, 000  Kal.  per  24  hr.,  and 
for  suddenly  slawinj?  It  down  to  a  rale  of  ,■), 000,000  nal.  per 
24  hr.  by  a  very  quick  application  of  full  field  strength,  or 
eiiuivalent  mean.s,  during  the  starting  of  the  incoming  con- 
stant-speed  pump. 

Means  for  automatically  sl.nting  one  constant-speed  pump 
and.  If  the  rale  of  Inflow  into  the  suction  well  increases,  for 
starting  one  variable-speed  pump  at  the  5,000,000  gal.  per  24 
hr.  rate,  and  further,  If  the  rate  of  Inflow  still  increases,  for 
speeding  up  the  variable-speed  pump  until  the  rate  of  In- 
flow exceeds  the  discharge  capacity  of  both  pumps. 

Means  for  automatically  slowing  down  suddenly  the  vari- 
able-speed pump  and  for  starting  a  second  constant-speed 
pump  and,  if  the  rate  of  inflow  into  the  suction  well  In- 
creases, for  speeding  up  the  variable-speed  pump  until  the 
rate  of  inflow  overhauls  the  discharge  capacity  of  all  three 
pumps. 

Means  for  automatically  again  slowing  down  suddenly  the 
variable-speed  pump,  for  starting  the  third  constant-speed 
pump  and,  if  the  rale  of  inflow  into  the  suction  well  continues 
to  increase,  for  speeding  up  the  variable-speed  pump  until  the 
rate  of  inflow  overhauls  the  discharge  capacity  of  all  four 
pumps. 

Means  for  automatically  starting  a  second  variable-speed 
pump  and,  finally,  as  the  rate  of  infiow  into  the  suction  well 
approaches  the  discharge  capacity  of  all  five  pumps,  for  speed- 
ing up  the  second  variable-speed  pump  to  maximum  capacity 
of  all  pumps  running. 

Means  for  manually  substituting  any  variable-speed  pump 
for  the  constant-speed  pump  first  cut  in,  without  otherwise 
affecting    the    operation    of   the    controller. 

Means  for  automatically  slowing  down  and  stopping  all 
pumps  in  approximately  inverse  order  to  the  preceding. 

Means  for  automatically  increasing  or  decreasing  the  rate 
of  pumping  from  any  rate  or  master-controller  position  as 
the  rate  of  inflow  changes  within  the  limits  of  from  10,000,000 
gal.  to  60,000,000  gal.  per  24  hr. 

Means  for  manually  adjusting  the  limits  of  automatic  field 
control   or   equivalent    speed-changing    device. 

Automatic  and  adjustable  time-limit  control  mechanism  for 
the  variable-speed  pump  speed-changing  devices  so  as  to  pro- 
hibit too  rapid  change  in  the  speed  of  the  variable-speed 
pumps.  Normal  time  for  change  in  rate  of  pumping  from 
5,000,000  gal.  to  15,000,000  gal.  per  24  hr.,  or  vice  versa,  will 
be  approximately  5  min. 

Means  for  manually  starting  and  stopping  all  or  any  of  the 
six  pumps  and  for  speeding  up  and  slowing  down  each  of  the 
variable-speed  pumps  independently  of  the  master  controller 
or  floats. 

Means  for  visual  indication  on  the  master-controller  panel 
of  the  operating  condition  of  all  six  pump  motors  at  all 
times. 

Means  for  interlocking  the  master  controller  and  the  float 
at   the    proper    relative    position    when    being   connected. 

Means  for  protecting  the  master  controller  against  broken, 
slack  or  stuck  chain  or  cable  between  floats,  counterweights 
and  controller. 

Low  voltage  and  overload  protection  with  manual  reset  for 
all  six  pump  motors. 

Manual  Pump  Contuol  if  Necessary 

The  means  for  manually  controlling  the  shifting, 
changing,  operating  and  adjusting  just  described  will 
bo  functioned  hy  equipment  which  will  be  placed  on  the 
front  of  the  master-controller  panel  and  which  will  be 
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KO  arranged  as  to  be  easily,  qnirkly  and  simply  workable 
by  one  operator  standing  in  front  of  the  panel.  In  case 
the  master  controller  is  out  of  service  it  will  be  possible 
for  each  of  the  six  pumps  to  be  started  and  stopped  and 
in  the  case  of  the  variable-speed  pumps  to  have  the  speed 
varied  manually  at  the  starting  panel  of  the  switch- 
board belonging  to  each  pump  motor.  The  control  cir- 
cuits for  the  master-controller  operations  will  not  be 
operated  under  a  higher  pressure  than  125  volts,  and  no 
2,2()0-volt  circuit  will  be  brought  to  or  put  on  the  master- 
controller  panel.  The  master  controller  will  be  so  de- 
signed as  to  require  a  maximum  use  of  the  constant-speed 
pumps. 

Provision  will  be  made  for  allowing  considerable  change 
of  level  in  the  suction  well,  according  to  the  rate  of  in- 
flow and  controller  position  without  any  change  in  the 
motor  starters  or  in  the  varial)le-spced  motor  speed- 
changing  devices,  so  as  to  avoid  hunting  or  frequent  cut- 
ting in  and  cutting  out  of  motors  on  the  up  or  the  down 
travel  of  the  floats.  The  master  controller  will  be  de- 
signed for  greatest  stability  and  minimum  changes  in 
pumping  rate  when  sewage  is  being  pumped  at  a  rate  of 
from  20,000,000  gal.  to  40,000,000  gal.  per  2i  hr. ;  for 
such  a  change  in  the  rate  of  pumping  the  change  in  float 
level,  without  manual  adjustment,  will  not  exceed  about 
3  ft.,  and  the  rise  and  fall  of  the  float  without  stop- 
ping, starting  or  changing  speed  of  motors  will  vary  from 
about  8  to  16  in. 

As  the  pumping  machinery  will  be  automatically  oper- 
ated, manual  adjustment  being  required  only  from  hour 
to  hour  in  order  to  keep  the  level  of  the  sewage  in  the 
suction  well  at  as  high  a  point  as  possible  so  as  to  econ- 
omize in  the  use  of  power,  it  is  intended  to  have  only 
one  operator  on  each  shift. 

Station  Superstructure  and  Venturi  ]\Ieter 

The  superstructure  is  circular  in  plan  and  will  be  of 
fire-resistant  construction.  The  exterior  will  be  faced 
with  tapestry  brick  and  light  Indiana  limestone  trim- 
mings. The  roof  will  be  covered  with  red  Spanish  roofing 
tiles.  The  pumping-station  building,  as  well  as  the  gate- 
house and  also  a  toolhouse,  has  been  designed  to  har- 
monize with  the  new  buildings  which  the  city  and  others 
have  erected  along,  and  which  have  done  so  much  to  im- 
prove, the  Albany  waterfront. 

No  laboratory  has  been  provided  either  at  the  sewage- 
disposal  works  or  pumping  station,  as  all  such  work  will 
be  done  in  the  laboratory  at  the  city  water-filtration  plant. 
Separate  locker  rooms  and  lavatories  are  provided  for 
the  pumping-station  operating  force  and  for  the  men 
employed  about  the  Avorks. 

On  its  way  to  the  ImhofP  tanks  the  sewage  will  pass 
through  a  60-in.  vcnturi  meter,  the  indicating  and  record- 
ing apparatus  of  which  will  be  placed  in  the  pumping 
station.  A  standard  Type  M  register-indicator-recorder, 
made  by  the  Builders  Iron  Foundry,  will  be  installed, 
and  especially  designed  equipment  is  being  made  whereby 
the  differential  pressure  from  the  meter  tube  will  be  trans- 
mitted to  the  operating  parts  of  the  register  by  means  of 
compressed  air.  Open  float  tubes  containing  sewage, 
or  intermediate  oil  seals,  will  not  be  used. 

The  total  cost  of  the  pumping  station  proper — that  is, 
of  the  substructure  and  superstructure,  of  all  the  pump- 
ing machinery  and  equipment  therein  and  of  the  suction 
and  discharge  piping  to  and  through  the  outside  wall 


of  the  suction  well — based  on  contract  prices,  will  be 
about  $145,920.  A  division  of  the  total  cost  and  also 
unit  costs  are  given  in  Table  1. 

TABLE    1.      COST    OF   SEWAGE-PUMPING   STATION 
Cost    Based    on    Contract    Prices* 
I'er  1,000,000 
Cal.  Diiily  Per  Water 
Work                          Total              1  Ft.  High         Horsepower 
Substructure     and      su- 
perstructure          $73,120                 $25.00  $142 

Pumping  machinery  and 

equipment     72,800  24.90  142 

Total      $145,920  $49.90  $284 

•Unit  costs  based  on  total  pumping  capacity  at  maximum 
head:  75,000,000  gal.  daily,  head  .•?9  ft.  =  2,925  million  gallons 
daily   1   ft.   high,   or  514   water  horsepower. 

The  total  cost  of  the  sewage-disposal  works,  grit  cham- 
ber, ]nimping  station,  piping  and  miscellaneous  work, 
based  on  contract  prices,  but  exclusive  of  land  and  engi- 
neering, will  be  about  $505,680.  Giving  proper  weight 
to  the  capacity  and  cost  of  the  various  parts  of  the  work, 
this  total  cost  is  equivalent  to  a  unit  cost  of  $14,310  per 
million  gallons'  daily  capacity,  or  $2.87  per  capita.  The 
total  and  unit  costs  are  summarized  in  Table  2. 

TABLE   2.      TOTAL   COST   OF   WESTERLO   GRIT    CHAMBER, 
PUMPING  STATION  AND  SEWAGE-DISI'OSAL  WORKS 

Cost  Based  on  Contract  Prices 
Per  1,000,000  Pe  ■ 

Work  Total         Gal.  Daily         Capita 

Sewage-disposal     works     $277,300  $9,240'  $1.85t 

Sewage-pumping  station    ....        145,920  3,240t  0.65S 

Grit  chamber  and  other  work.        S2,460  l,830t  0.37§ 

Total      $505,680         $14,310  $2.87 

♦Based   on   average  flow   of  30,000.000   gal.   daily.  fBased 

on   average   flow   of   45,000,000   gal.   daily.  JBased   on    popu- 

lation   of    150,000.  §Based    on    population    of    225,000. 

The  contracts  for  the  construction  of  the  work,  other 
than  that  for  the  disposal  works,  which  was  awarded  in 
1914,  were  awarded  in  1915;  that  for  the  construction 
of  the  grit  chamber  and  pumping  station  to  the  Foun- 
dation Co.,  of  New  York,  and  that  for  the  installation 
of  the  pumping  machinery  and  equipment  to  R.  D.  Wood 
&  Co.,  of  Philadelphia.  The  electrical  equipment,  ex- 
cept the  control  system  for  the  pump  motors,  which  is 
being  made  by  the  Thompson-Bonney  Co.,  of  Brooklyn, 
will  be  of  General  Electric  Co.  make. 

The  grit  chamber,  pumping  station  and  sewage-disposal 
works  are  being  built  under  the  direction  of  the  De- 
partment of  Public  Works,  Wallace  Greenalch,  Com- 
missioner, and  Frank  R.  Lanagan,  City  Engineer. 
Stephen  B.  Vernon,  Engineer  Intercepting  Sewer  De- 
sign and  Construction,  is  in  immediate  charge  of  the 
construction.  The  plans  and  specifications  for  the  grit 
chamber  and  pumping  station,  as  well  as  for  the  disposal 
works,  were  made  by  Hering  &  Gregory,  of  New  York, 
under  the  immediate  direction  of  the  writer. 

Call     for     Competitive     Designs     Creates     Obligation  —  The 

Swiss  Federal  Court  recently  decided  that,  when  a  public 
authority  calls  for  competitive  designs,  it  creates  a  condi- 
tion of  implied  contract  between  the  letting  authority  and 
those  who  submit  designs  in  accordance  with  the  call.  A 
district  school  board  some  years  ago  issued  to  five  archi- 
tects an  invitation  to  submit  competitive  designs.  After 
the  designs  were  submitted,  no  decision  was  made,  and  the 
question  of  proceeding  with  construction  of  the  building  was 
postponed  from  term  to  term.  Finally,  without  previous 
warning,  the  board  announced  that  it  awarded  the  commis- 
sion for  design  of  the  schoolhouse  to  an  architect  who  had 
not  been  in  the  competition.  Even  at  this  date  no  decision 
of  the  jury  of  competitive  design  was  made  known.  One  of 
the  competitors  then  sued  for  reimbursement;  and  at  the 
trial  the  district  board  presented  a  jury  report,  which, 
however,  showed  neither  date  nor  signature.  The  plaintiff's 
claim  for  reimbursement  for  the  plans  furnished  was  denied 
by  the  lower  court,  but  was  upheld  by  the  highest  court,  the 
reversal  being  based  on  the  implied-contract  theory.  The 
compensation  that  was  awarded  was  directed  to  be  according 
to  customary  practice.  The  case  is  fully  reported  in  the 
"Schweizerische  Bauzeitung"   of  May  27,  1916. 
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SpJ^ere  Ctinft  Iby  Amiy  Two  Plairaesj    ""'-''''  K'"''"t''''  •'""i  'Mr.    in  n  .loiihtini  case  it  is  hocch. 

sarv  fo  ^'o  l)iicl<  to  tin-  si'|>iiniti'  Iitiiis  of  i'(|iiali(>ii    (1). 

'J'lic  expression  lor  tiic  voliiiiic  ol'  tlic  rciiiainiii;,'  pari  is 
(he  sniiii'  with  r  ami  il  in  plan;  of  n  and  h  n-s|)('ctivi'ly. 


VolTLanne  of  Slice 

Ih     .1  \\l  IS    Iv    HoYD* 


Tlio  fnllowiiifj  (alciilation  adds  new  matter  to  tlic  dis- 
cussion of  tlif  siiluTc-st'i^nncnt  prohlcni  in  I'Jiitiinrcrimi 
\rirs  of  Mm-.  Id,  MtlC.  Il  lir;il>  a  mkmv  -cncral  |)r(.l)- 
li'ni— (liat  in  wiiuli  liir  \)h\]\v^  drlinm;,'  tlu'  sc;,Mii('nt  are 
at  any  aiiijlo  (not  iitrossarily  i)0°). 

W'li'n  two  jilancs  intersect  in  a  s])liero,  tlie  slice 
whirh  tiicy  cut  out  cf  tlic  si)licrc  niay  be  divided 
into  two  jKirtions  U\  a  plane  lliidu.uli  tlic  intersection  of 
the  two  pianos  and  Ilic  <cntcr  of  the  sphere.     To  liiid  the 


volume  between  this  plane  throufjh  the  center  and  one  of 
the  others,  we  use  cylindrical  coordinates  with  the  Y-axis 
parallel  to  the  line  of  intersection  of  the  planes. 

The  element  of  volume  is  /•  dO  dr  dij.  Integratin":  first 
with  respect  to  y,  with  limits  y  =  — V  R-  —  /•-  and  .'/  = 
fV  A'-  —  r-,  and  then  with  respect  to  /•,  with  limits 
r  =  a  sec  0  and  r  =  R,  we  get 

Volume  =  IJ{R''  —  «2  ,srr2  oyi  do 

Substituting  .(■-  =  R-  —  a-  see-  6,  we  get 


Volume  =  —  r  V/?2 


V72« 


a' 
—  sin 


*:2  +  hlR-^ 

R^  —  Rx 


(R- 
R^  +  Rx 


x)  V  R^ 


(i?  +  x)  yl  R'^  —  a' 
The  last  two  terms  combine  to 

"ZaRx  yj  Ri  —  a''  - 


(1) 


R^ 


The  limits  are  a  sec  6  =^  a'^  +  Ir  and  a  sec  6  =  R; 
the  corresponding-  values  of  .{•  areV  A'"  —  a 
Inserting  these. 


ab 


F=|VA- 


b-' 


r  —  b'  and  0. 

3)  yjji2_ai 


_^R^^.^^_,-ZRab±R^ 
•J  {R' 


b^ 


The  last  term  frequently  represents  an  angle  greater  than 
90°  and  is  sometimes  rather  ambiguous.  The  angle  of 
this  term  reduces  to 

R  V^2   _«2   _  b^si7l2^ 


Sin-^- 


R-i  —  a2 


where  4>  i"^  the  angle  between  the  plane  through  the  center 
of  the  sphere  and  the  first  plane.  It  is  evident  that,  when 
4>  is  greater  than  -15°,  this  term  will  usually  represent  an 


When  the  planes  are  at  right  angles  lo  v.uh  <,thcr.  a  an<l 
h  arc  iiilcivhanged  in  the  second  pail  of  llie  total  cxpri-s- 
i'lii.     The  total  vuliiiiic  ill  tins  case  is 


-r^<R-~a' 


b- 


uR-' 


.}  /  yl  Ri  —  o« 


\  -5  /  y^  Ri  — 


})■>■ 


R'^    .^_^%Rab^R'^  —g-i  —  b-i 

R^  _^  .^  _ ,  2 Rob  yjlt^~:zra-i  STbi 

■^   :r  ■""         ( A-^      ~b-')(a-i  +  b-') 
the  last  two  terms  of  which  combine  to 

R^  .•  _i  -f'"''  V  A'«  —  ffl2  —  J« 
3*''"       {R-'  ^  u-^){R^~—biJ 
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Coimttifoll 

Shortly  after  the  outbreak  of  the  war  the  British  Gov- 
ernment took  over  the  control  of  all  the  railways  of  Great 
Britain.  The  railway  managers  and  their  staffs  were 
unchanged,  but  the  entire  railway  system  was  placed 
under  control  of  a  railway  executive  committee  composed 
of  the  general  managers  of  all  the  different  railway  com- 
panies with  the  President  of  the  Board  of  Trade  as  the 
Chairman. 

The  arrangement  by  which  the  railways  were  taken 
over  provides  that  the  government  pay  to  the  respec- 
tive companies,  for  distribution  among  their  bond  and 
stockholders,  the  same  net  earnings  per  annum  as  the 
companies  earned  in  1913.  The  government  stands  any 
losses  due  to  earnings  falling  below  this  scale  and  benefits 
by  any  profits  where  the  earnings  rise  above  it.  One  im- 
portant effect  of  this  arrangement  is  that  competition 
between  the  different  companies  is  at  an  end,  since  there 
is  no  object  to  be  gained  by  it  and  traffic  is  handled  on 
all  the  lines  as  if  they  were  a  single  system  under  a 
single  ownership.  The  Engineer  (London)  in  a  recent 
issue  enumerates  the  advantages  Avhich  have  developed 
through  this  system  of  unified  control  and  the  elimina- 
tion of  competition  as  follows  : 

To  utilize  the  railways  to  the  best  all-round  advantage  and 
to  give  all  a  share  in  the  work  to  be  done  is  part  of  the  duties 
performed  by  the  Railway  Executive  Committee.  It  stands  to 
reason  that  with  all  the  railways  worked  as  one  system,  and 
the  consequent  sending  of  all  trafTic  of  first  importance  by  the 
shortest  route,  traffic  of  the  second  class  by  another  route, 
and  so  on,  there  is  greater  expedition.  The  sending  of  tratfic 
by  selected,  uniform,  regular  routes  insures  better  loading  of 
wagons,  less  shunting  en  route,  and  therefore  cheaper  tran- 
sit. It  also  means  that  goods  sheds  have  fewer  towns  to  re- 
ceive goods  for,  and  that  consequently  there  is  less  trucking, 
more  space  for  drays,  and  that  the  shed  area  is  better  divided 
up.  In  the  larger  towns  where  there  are  several  goods  term- 
inals the  inbound  traffic  arrives  with  greater  regularity  and 
can  be  disposed  of  more  rapidly  and  at  less  cost  in  labor. 
The  common  use  of  two-thirds  of  the  railway-owned  open 
wagons  is  another  achievement  that  has  been  made  possible 
by  the  state  guaranteeing  the  net  receipts  of  the  companies, 
as  the  latter  are  no  longer  concerned  over  the  cost  of  the 
upkeep' of  their  wagon  stock;  all  that  matters  now  is  an  ade- 
quate supply  of  wagons.  This  arrangement  reduces  empty 
haulage  and  so  allows  for  more  profitable  train  loads,  more 
loaded  mileage  per  wagon,  and  it  calls  for  less  shunting. 
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Iinives4Ege\ilioiniS  for  D©\inm  e^imdl 


By  Calkk  .Mills  Saville* 


SYNOPSIS — Rccotinoissance  for  localiuii  and 
thorough  underground  crploralion  of  the  tentative 
site  or  sites  are  essential.  When  ivash  borings  are 
employed,  great  care  must  he  exercised  to  save  and 
study  all  the  material  brought  up.  The  diamond 
drill  cannot  be  excelled  for  rock  exploration.  Spe- 
cial apparatus  for  testing  drill  holes  for  water- 
tightness  described.  Grouting  is  an  auxiliary 
protection  for  some  rock  foundations,  but  is  not  a 
reliable  substitute  for  solid  rock.  A  table  shows 
foundation  failures  of  various  types  of  dams. 

Questions  pertaining  to  foiuuhitions  are  among  the 
most  important  matters  i'or  consideration  and  study  in 
the  design  and  construction  of  dams.  A  very  hirge  pro- 
portion of  failures  of  these  structures  is  directly  traccahle 
to  faulty  or  insecure  foundations,  and  it  is  probahle  that 
many  failures  assigned  to  other  causes  have  their  begin- 
nings in  weakness  at  this  point.  Tmjn-oper  interpretation 
of  facts,  often  accompanied  by  neglect  or  contempt  of 
natural  laws,  is  in  most  cases  responsible  for  the  lack  of 
stability.  Each  kind  of  dam  has  problems  peculiarly 
its  own,  and  every  location  is  a  law  unto  itself.  Each 
particular  site  requires  individual  study  to  provide  prop- 
erly against  sliding  and  uplift  pressure  in  the  case  of 
masonry  dams  and  against  undue  leakage  and  possible 
undermining  in  the  case  of  earth  dams  and  those  of  other 
types  with  improperly  constructed  cutoffs,  especially  those 
not  founded  on  rock.  Besides  the  foregoing  and  of  lesser 
importance  only  because  dollars  and  not  human  lives  are 
being  safeguarded,  are  questions  bearing  particularly  on 
methods  to  be  used  during  construction. 

Several  dams  have  been  designed  and  constructed 
recently  under  the  writer's  supervision  for  the  additional 
water-sujjply  of  the  City  of  Hartford,  Conn.,  and  several 
years  earlier  he  was  in  charge  of  investigations  of  the 
foundations,  available  materials  and  methods  of  construc- 


•Chief   Engineer,    Hartford    Water-Works,    Hartford.   Conn. 


tion  for  the  Gatun  dam  and  other  dams  proposed  for  the 
Panama  Canal.  It  is  here  proposed  to  state  some  of  the 
facts  drawn  from  experience  on  these  works,  from  which 
in  combination  with  the  reported  experiences  of  others 
clscwliere,  it  is  hoped  to  draw  conclusions  that  may  be 
helpful  in  the  study  of  similar  conditions  or  be  broadly 
applicable  to  questions  relating  to  foundations. 

While  the  subject  of  this  paper  and  the  examples  re- 
late to  foundations  for  dams,  the  principles  herein  set 
forth  are  fundamental  to  all  manner  of  deep  foundations, 
particidarly  tiiose  for  jjridge  piers,  tunnels,  suljways  and 
heavy  buildings. 

IiliCONNOISSANX'E    TIIK    ]\I0ST    J  M  I'OirrAXT     PlIKI.I.MINAP.V 

A  most  important  ])reliminary  to  the  construction  of  a 
dam  is  the  reconnoissancc  for  the  purpose  of  .selecting  the 
best  tentative  location.  The  type  to  be  followed  for  a 
particular  locality,  if  it  combines  safety  first  with  economy 
a  close  second,  is  a  masterpiece  of  engineering  construc- 
tion. The  first  studies  for  design  are  very  closely  re- 
lated to  impressions  gained  from  inspection  of  the 
ground,  and  much  time  and  expense  are  saved  if  this 
work  can  be  undertaken  with  confidence  that  subsequent 
investigations  will  justify  tentative  decisions.  The  proper 
interpretation  of  topography  can  be  given  only  when 
judgment  is  guided  by  understanding  of  geology  and 
physical  geography.  This  knowledge,  however,  must  bo 
that  of  the  engineer  trained  to  concentrate  his  mind  on 
limited  areas  rather  than  that  of  the  topographer  or 
geologist,  to  whom,  as  a  rule,  with  his  practically  unlim- 
ited vision,  local  happenings  do  not  make  strong  appeal. 

Surface  appearances  should  not  be  given  too  great 
weight  in  deciding  on  the  location  for  a  dam  of  any 
magnitude.  The  final  decision  should  be  made  only  after 
a  most  thorough  underground  exploration  of  the  entire 
site.  In  limestone  countries  or  locations  where  there  has 
been  much  faulting  or  movement  of  rock  areas  persistent 
examination  should  be  made  for  caverns,  altered  or  dis- 
integrated dikes,  faults  or  rock  formations   likely  to  be 
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FH;.  1.    I'UOFILli  ON  THE  A.KIS  OK  THIO  CATUN  DAM    SITE,  SHOWING    UNDERLYING   iMATElUAD   .\S   DETERMINED 

BY  BORINGS 
From  report  of  C.  M.  Savilie.  As.sistant  Engineer,  Aug.  29,  190S,  as  reproduced  in  "Engineering  News."  Dec.   24,  1908 
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iiU'i'i'tfi-l  ilit'iiiiciilly  or  pliysit  ally   liy   the  rniHliti(iii>   that  llir  ilaiii  wcii'  slojud  in  ;;riivfl  liillsidcs.     Alter  tlio  rescr- 

will  obtain  iil'tcr  llio  work  is  ilmir.    In  if;ji(in-  wiili  ;iia\cl  vnir  \va>  lillcil,  cxfC'SMivc  Icukaj^o  took  jjImcc,  to  siicli  an 

ili'|)osits,  csiu'cially   lliosi-  wliiili   Iiunc   ln'cn   Milijii  led    to  cxtrnL  Unit,  llic  downstream  ])oition  of  tlir  cnihanknu'nt 

glaciation,  t'.\|)loration  should  lie  niadi'  for  saddles  in  tlio  lu'cainc  saturated  and  l)e;,'aii  to  slide.     K'einedial  measures 

riilges  tilled   with  tle|)Osits  that  may  oiler  a  chanee   Tor  were  undertaken;  ami  while  it  was  deemed  impractieahle 

water  to  seep  throUL'h.     The  divide  lietweeii  the  proposed  mi  account  of  expen>e  In  -Inp  all  leaka;,'e,  siillicient  work 

liasin  and   neii^dihoi  im,'  \\atei>heds  .-hoiild   he  .-tudied   not  was  done  to  cnaiile  the  <lam  to  he  u>ed.     The  cost  of  re- 
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FIG.  2.    PROFILE  OF  ROCK  SURFACE  AT  WACHUSETT  DAM  SITE,  CLINTON,  MA.S.S 
Wash  borings  in  light  lines;  diamond-drill  holes  in  heavy  black  lines 
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only  for  the  purpose  of  taking  measures  to  prevent  leak- 
age, but  also,  more  important  still,  because  such  topog- 
raphy usually  indicates  local  structural  weakness  in  the 
rock  formation,  from  which  valuable  conclusions  may  be 
drawn  regarding  the  dam  site  itself. 

Such  exploration  as  this  was  made  through  all  the 
ridges  around  Gatun  Lake,  especially  to  the  north  and 
east.  Similar  investigations,  followed  by  adequate 
methods  of  construction,  as  reported,  have  made  the 
108-ft.  Beaver  Park  dam  in  Colorado  a  success,  while 
a  lack  of  such  precautions  and  possible  misapprehension 
of  facts  has  thus  far  made  Cedar  Lake  reservoir  at  Seattle 


pairs  to  assure  safety  was  nearly  30%  of  the  original  cost 
of  the  dam,  and  it  was  estimated  that  at  least  as  much 
more  would  have  been  required  to  make  the  structure 
tight. 

The  rock  profile  of  the  dam  site  at  Phelps  Brook  on 
the  City  of  Hartford  work  illustrated  the  uncertainties  of 
surface  indications  and  showed  the  depths  at  which  bed- 
rock may  lie  in  deep  pockets  of  limited  extent,  due  to  the 
plowing  out  by  the  glacier  of  soft  or  broken  material 
along  earlier  fault  planes. 

The  profile  of  the  (iatun  dam  site  (Fig.  1)  shows  the 
carving  of  rock  formation  by  prehistoric  streams  and  the 
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Wash  Sample  at  EI.-I86.6.        Drive  Sample  at  EI.-I86.6.  Drive  Sample  at  EI.-I81. 1.      Wash  Sample  at  EI.-I88.I 


FIG.    3.    COMPARISONS    OF   WASH    AND    DRIVE    SAMPLES   TAKEN  BY  WASH  DRILL;  NEARLY  FULL  SIZE 

a  failure,  with  the  probability  of  an  expenditure  of  a  very  subsequent  over-burden  of  alluvial  material  after  the  sub- 
large  sum  of  money  for  additional  construction,  if  indeed  sidence  of  the  rock  floor.  Similar  conditions,  due  to  the 
it  is  found  possible  to  use  the  dam  at  all.  Such  condi-  work  of  a  preglacial  stream  and  the  subsequent  filling  of 
tions  were  encountered  in  a  small  dam  built  for  the  City  the  gorge  by  glacial  deposits,  are  shown  in  the  proiile  of 
of  New  Britain,  Conn.  Here  sheetpiling  was  driven  into  the  rock  surface  at  the  Wachusett  dam  site  (Fig.  2)  at 
a  gravel  formation  to  provide  a  cutoff,  and  the  ends  of  Clinton,   :\lass.,  and  of  the   Nepaug  dam  at   Hartford. 
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rrelimiiiarv  to  tlic  final  decision  of  the  type  of  dam  to 
be  constructed,  a  thorouj^ii  e.\i)loration  sliould  bo  niado 
of  un(loi<i;n)Uiid  conditions.  Tost  pits,  well  drillinji-, 
wash  borinj^s  and  core  drillings  are  the  most  convenient 
methods  for  this  purpose.  Each  has  its  advantages  and 
limitations.  Tost  pits  give  the  best  and  most  com|)loto 
information  of  the  materials  ])assod  tlirough.  They  are 
often  diffieult  and  expensive  to  excavate,  except  to  com- 
paratively shallow  depths,  and  there  is  always  the  cihancc 
of  encountering  a  big  boulder  and  mistaking  it  for  ledge 
rock.  Next  to  tost  pits,  well  drills  of  the  Keystone  type 
give  the  best  information  in  soils  where  the  device  can 
be  used.  Samples  are  taken  by  dropping  a  heavy  hollow 
steel  core  barrel  into  the  hole  and  using  an  engine  and 
windlass  to  raise  the  drill.  The  core  l)arrcl  taki's  a  sam- 
jilo  about  21/^  in.  in  diameter  and  18  in.  long.  In  mate- 
rials that  are  not  too  wet  and  liavt'  sulliciont  clay  or  silt 
to  cause  some  cohesion  a  nearly  continuous  cylinder  can 
be.  obtained  of  the  underground  materials  to  great  dejjths. 
Satisfactory  samj)les  have  been  taken  for  the  writer  at 
a  depth  of  185  ft.  in  the  foundations  under  Gatun  dam. 

AVash  borings  are  comparatively  inexpensive ;  and  if  the 
results  are   interpreted   by   an   exi)erienced   and   reliable 


PIG.    4.     BLOWOUT    UNDER   CANAL    EMHA.NKMKNT. 
ANSONIA,   CONN. 

man,  very  good  information  can  be  obtained.  The  dan- 
ger lies  in  failure  to  consider  all  of  the  material  brought 
up  by  the  wash  water,  and  on  this  account  an  erroneous 
classification  of  underground  formation  often  results.  It 
is  also  practically  impossible  to  distinguish  between  boul- 
der and  ledge  rock  by  means  of  a  wash-drilling  outlit,  no 
matter  how  expert  the  operator. 

An  example  of  such  conditions  is  shown  on  the  Wachu- 
sett  gorge  section,  Fig.  2.  The  wash  borings  at  the  em- 
bankment shown  at  the  right  of  the  section  were  sto])ped 
liy  a  large  boulder  that  the  intermediate  diamond-drill  hole 
passed  through.  Again,  the  diamond-drill  hole  at  the  e.x- 
tremc  right  of  this  dip  in  the  rock  surface  is  shown  as  pass- 
ing through  an  overhanging  ledge  of  rock.  In  both  of  these 
cases  interpretation  of  the  wash  borings  alone  would 
probably  have  resulted  in  a  mistaken  location  of  the  solid- 
rock  surface.  Similar  conditions  appeared  when  both 
the  Nepaug  and  the  Phelps  Brook  gorges  were  excavated. 
In  the  former  case  the  drill  hole  barely  missed  a  huge 
boulder  lying  directly  on  solid  ledge,  and  in  the  latter 
case  a  test  pit  was  stopped  at  what  appeared  to  be  firm 
lodge,  but  was  afterward  found  to  be  a  very  large  boulder 
Iving  a  number  of  feet  above  the  actual  rock  bottom. 
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FIG.    5.     ORIGINAL    AND    UECCJNSTUUCTED    CANAL 
EMBANKMENT,    ANSONIA.    CUN.s. 

Wash-drilling  apparatus  consists  essentially  of  an  out- 
side casing  pi})e  and  an  inside  pipe  terminating  in  a 
cutting  tool  that  has  different  shapes,  depending  upon 
the  material  to  be  drilled.  Water  under  [jressure  is  forced 
down  the  inner  pipe,  which  is  jerked  up  and  down  by 
men  or  machinery.  There  is  an  outlet  in  the  tool  at 
Ihe  bottom,  through  which  water  c-an  escape.  The  action 
of  the  tool  breaks  up  the  material  at  the  bottom  of  the 
hole,  and  the  force  of  the  water  raises  it  to  the  top  of  the 
casing  pipe,  where  it  is  caught  in  buckets  for  examination. 
It  can  readily  be  understood  that  the  underlying  material 
is  completely  disintegrated  by  the  action  of  the  tool  and 
the  water.  If  care  is  not  taken  therefore  to  save  all  of 
the  material  washed  up,  mo.st  of  the  finely  divided  clay 
will  be  lost  and  the  resulting  sample  seem  to   indicate 
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through  which 
water  might  easily 
find  its  way,  while 
in  place  the  layer 
penetrated  actu- 
ally may  be  so 
tightly  cemented 
together  with  clay 
and  sand  as  to  be 
practically  imper- 
vious to  water. 
S  u  c  h  conditions 
as  these  are  obvi- 
ated to  a  great  ex- 
tent by  taking 
"dry,"  or  "drive," 
samples,  which  is 
done  by  shutting 
off  the  water,  un- 
screwing the  drill 
point  and  driving 
the  open  pipe 
down  into  the  lay- 
er. When  with- 
drawn from  tlu^ 
111  lie,  the  liottom  of 
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tilt'  pipf  i,s  lillfil  with  a  (  vliiidiT  ol'  llic  iMulfriai  a.-  il  m  In 
iiliy  otriiis.  Siiili  nu'tlitxls  as  tiii'sc  worv  iiscii  in  tlu'  t\ 
plorntion  of  tin-  rouiulatioti  for  tlit'  (iatuii  ilain  and 
>aiii|)li's  ohtaincd  from  idciilical  hu'atioiis  by  diivr  and 
wot.  iiK'tliods  arc  shown  by  V'\>^.  ."i,  fhcsc  samples  \n'\\\'^ 
taken  nt  depths  of  over  200  ft.  Sunic  of  the  earlier  e.\- 
ploratioiis  in  this  loeality  resulted  in  .-aniples  that  caused 
consi(lcrai)le  uncertainty  as  to  whetiier  or  not  it  was  possi- 
ble to  Ituild  a  stable  dam  at  (Jatiin.  hater  an<l  moic  c\- 
lcn>iv(-  inxcsti^Mitions  <^n\v  c\  idcnrc  thai  the  site  was  a 
safe  one,  provided  proi)i'i'  methods  of  construction  were 
u,>ied,  and  the  Hoard  of  Consultinjx  Kn.Lrineers  approved 
this  conclusion. 

A  fiuide  to  the  rate  at  which  water  will  lluw  thi'ouLdi 
prnvelly  or  sandy  material  may  be  iiad  by  mechanical  anal- 
yses of  the  samples  and  hy  recourse  to  the  methods  of  de- 
termining,' the  lluw  of  water  throuf.di  sands  and  f,M'avels  as 
deduced  by  Allen  llazen  (Massachusetts  State  Board  of 
Health,  18!)2)  and  by  Professor  Schlicter  (United  States 
(Jeoloiiical  Survey,  W.  S.  and  I.  Pajjcrs  Nos.  lu  and  1  10). 
Valuable  infornuition  can  be  obtained  by  the  electric 
method  of  <leterminini,'  underirround  lluw,  devised  liy 
Professor  Schlicter.     The  best  practical  information  can 


h.niknicnl  at  .Xn.Minia,  (.'onn..  in  .May,  l!)ia.  Possible 
I  in  umstances  leadinj;  to  this  failure  are  indicated  in 
the  sections  of  the  eiid)anl<ment  before  and  after  reion- 
st ruction,  shown  iiy   l''i^-.  5. 

Diamond  I)I!I1,i,  i{i;sr  i-ou  Rock  Ivxi'lokaiion 

In  rock  exploration  some  infornuition  can  of  course  be 
bad  from  holes  driven  by  the  ordinary  rock  drill,  but  by 
fai-  the  most  .satisfactory  information  comes  from  the 
cures  obtained  by  the  diamonil  drill.  In  certain  kinds  of 
rock  and  under  rif,dit  conditions  just  as  satisfactory  re- 
sults at  less  expense  can  he  obtained  with  shot  drills  or 
with  those  liavin<r  a  cutting'  edf^c  of  chilled  steel.  For 
all-around  work,  however,  no  tool  lias  yot  been  devLsed 
that  ('(juals  the  diamond  drill. 

t'^sscntially  this  drill  consists  of  a  hollow  cylinder  ;5  or 
■I  in.  long  set  with  si.x  or  eight  "black  diamonds,"  alter- 
nating inside  and  outside  the  cylinder  and  forming  the 
cutting  tool  of  the  drill.  This  cylinder  is  attached  to  the 
eiul  of  a  hollow  rod,  and  by  rotating  the  drill  an  annular 
space  is  cut  into  the  rock,  leaving  a  central  core  to  pass 
u|i  into  the  end  portion  of  the  hollow  rod,  called  the 
'■(■ore  barrel."     To  picNciit  heating  due  to  the  rotation  of 


Dam,  Type  I 


Dam,  Type  II 


FIG.   7.     EXPERIMENTAL  DAMS  CONSTRUCTED  AT  GATUN  DAM  SITE 

The  two  diaRrams  g'iven  above  show  effective  sizs  and  relative  distribution  of  materials  as  depos- 
ited; also  hydraulic  grade  lines  of  dams.  Fiom  Appendix  E,  Istlimian  Canal  Commission,  Report  of 
June  30,  1908.  Dain,  Type  I — Materials  deposited  on  downstream  slope  of  dam  and  allowed  to  flow  to 
upstream  slope.  This  method  deposited  the  finest  material  on  the  upstream  face.  Dam,  Type  II — 
Material  deposited  on  both  slopes  and  allowed  to  flow  to  center  of  dam.  This  method  deposited  the 
finest  material  in  the  center  of  the  dam 


quickly  be  had  from  the  study  of  groundwater  heights  in 
a  series  of  test  pits  or  driven  M-ells  at  the  dam  site  itself. 

With  a  knowledge  of  the  drainage  area  tributary  to  the 
holes  and  an  estimate  from  the  rainfall  or  from  neigh- 
boring stream  flow  of  the  probable  amount  of  water  pass- 
ing the  given  point,  it  is  possible  to  make  a  reasonable 
prediction  as  to  what  will  be  the  probable  rate  of  flow 
through  the  given  material  after  the  dam  is  built  and 
the  water  surface  raised  to  a  given  height.  If  with  the 
estimated  flow  through  the  given  material  after  the  dam 
is  built  the  hydraulic  gradient  is  kept  well  below  the  sur- 
face of  all  portions  of  the  constructed  dam,  there  can  be 
no  danger  of  failure  from  blowouts,  although  there  may 
be  comparatively  large  leakage. 

Serious  spring  flow  or  sloughing  of  the  downstream 
slope  of  earth  dams  usually  results  when  the  hydraulic 
gradient  cuts  the  downstream  slope  above  the  original 
ground  surface.  Under  these  conditions  there  is  ever 
present  the  danger  of  the  undermining  of  the  dam  and 
consequent  failure.  The  result  of  such  conditions  is 
shown  in  Fig.  4,  taken  after  the  failure  of  the  canal  cm- 


the  drill,  water  is  forced  down  through  the  hollow  rods 
and  plays  over  the  cylinder  containing  the  cutting  dia- 
monds. Depending  on  the  size  of  the  cylinder  and  the 
number  of  diamonds  set,  cores  of  practically  any  size  can 
be  taken.  The  usual  sizes  range  from  about  Yg  in.  to  3  in. 
in  diameter.  Hard  rocks  core  best,  but  satisfactory  re- 
sults can  be  obtained  with  a  double-core  barrel  from  soft 
and  friable  rocks  or  from  those,  like  mica  schist,  where 
the  parting  planes  are  nearly  vertical. 

In  the  study  of  foundation  conditions,  especially  those 
requiring  stability  and  water-tightness,  some  knowledge 
of  geology  is  essential  for  correct  interpretation  of  the 
data  obtained  from  the  underground  exploration.  The 
structural  features  of  the  underlying  rock  and  its  soil 
cover  are  of  the  utmost  importance,  and  geologic  pro- 
files are  of  great  help  in  making  preliminary  decisions. 
For  this  purpose  the  general  geological  maps  of  the  lo- 
cality, published  by  the  United  States  Government,  give 
an  idea  of  the  general  rock  formation  in  the  vicinity  of 
the  proposed  work.  Based  on  the  known  characteristics 
of  such  formation,  the  underground  survey  for  a  special 
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site  is  laid  out  so  as  to  cover  and  bring  out  peculiarities. 

Hydration  is  one  of  the  chief  factors  in  the  dec()in])o- 
sition  of  all  rocks.  AVithin  the  limits  of  ordinary  foun- 
dation work  there  is  almost  no  such  material  as  solid 
rock.  Joints  and  seams  in  the  igneous  and  metamorphic 
rock,  bedding  planes  in  the  sedimentary  rocks  or  cavities 
in  the  limestone  afford  easy  access  for  surface  waters  to 
penetrate  to  great  depths.  With  these  things  in  mind 
tlie  rock  cores  should  be  carefully  examined. 

For  example,  at  the  sites  of  all  the  dams  of  the  Hart- 
ford additional  water-supply  metamorphic  rock  is  the 
country  formation,  consisting  of  gneiss  and  mica  schist. 
The  outcrops  and  drill  cores  revealed  both  joints  and 
planes  that  might  freely  afford  passage  for  water.  This 
condition  was  important  for  two  reasons:  First,  because 
it  would  be  required  to  search  out  and  stop  these  chan- 
nels in  order  to  prevent  water  from  penetrating  beneath 
the  dam  and  causing  uplift  pressure  under  the  masonry 
or  excessive  leakage  under  the  earth  embankments;  sec- 
ond, because  it  is  known  that  when  water  travels  under- 
ground it  usually  carries  in  solution  carbonic,  humic  and 
other  acids  that  may  cause  a  breaking  down  of  the  rock 
and  the  formation  of  slick,  unguentous  layers  that  will 
act  as  a  lubricant  to  facilitate  the  sliding  of  masses  of 
rock  or  masonry. 

Besides  this,  under  certain  conditions  joints  and  seams, 
although  originally  solidly  filled  with  apparently  water- 
tight material,  will,  if  opportunity  is  given,  blow  out, 
leaving  ai  opening  oftentimes  of  considerable  width. 
On  the  oth.~r  hand,  intruded  pegmatite  dikes  often  en- 
tirely cut  off  these  joints  and  form  a  tight  water-stop. 
If,  however,  th.  feldspar  contents  of  these  dikes'  have  been 
dehydrated  to  such  an  extent  that  they  may  break  down 
into  kaolin  when  exposed  to  water,  another  difficulty  has 
been  encountered  for  which  a  remedy  must  be  found.  The 
most  disturbing  conditions  were  found  in  fault  zones 
where  either  the  schist  itself  was  twisted  and  crushed  al- 
most to  powder  or  else  the  movement  of  the  rock  mass 
had  broken  an  intruded  dike  into  fragments,  leaving  a 
more  or  less  loosely  filled  channel  through  which  water 
can  find  its  way. 

The  ordinary  course  of  water  through  rocks  of  this 
kind  is,  however,  zigzag  from  joints  to  planes  of  bedding, 
and  the  stoppage  of  either  class  of  these  openings  renders 
the  rock  practically  im])ervious.  Such  conditions,  there- 
fore, are  not  so  serious  in  hard  rocks  as  in  the  case  of 
limestone,  where  the  action  of  the  water  may  dissolve  a 
channel,  or  in  the  case  of  sedimentary  rocks,  where  inlet 
along  bedding  planes  may  be  had  to  wide  areas,  with  the 
result  that  the  entire  mass  may  slip,  or  uplift  pressure 
may  be  applied  under  the  whole  structure.  In  estimating 
the  amount  of  rock  excavation  necessary  to  get  a  sat- 
isfactory foundation  it  is  important  to  know  to  what 
extent  the  different  rock  formations  decompose  on  the 
surface  underneath  the  soil  cover.  This  depends  upon 
the  constituents  of  the  rock,  the  character  of  the  water 
and  the  nature  of  the  overlying  soil. 

Many  rocks  when  first  uncovered  are  seemingly  sound 
and  solid,  but  after  exposure  to  the  air  disintegrate  and 
fall  apart  in  a  short  time.  ]\Iuch  of  the  rock  excavated  in 
the  Gaillard  Cut  of  the  Panama  Canal  had  this  nature, 
and  it  was  necessary  to  consider  such  action  in  seams  of 
hydrated  mica  schist  in  the  dam  foundations  at  Hartford. 
This  characteristic  can  be  guarded  against  and  a  per- 
fectly strong  and  stable  foundation  can  be  provided. 


Every  zone  of  faulting  presents  lines  of  weakness  in 
rock  formations,  owing  particularly  to  the  slipping  and 
distortion  of  strata  brought  about  by  shearing  strains  due 
to  earth  movements.  This  condition  was  encountered 
on  a  small  scale  in  the  foundations  for  the  dams  of  the 
Hartford  additional  water-supply,  as  mentioned.  On  a 
much  larger  scale  this  phenomenon  Avas  exhibited  on  the 
Isthmus  of  Panama,  and  to  its  results  can  possibly  be 
traced  the  trouble  that  has  been  experienced  with  slides 
and  filling  of  the  canal  prism.  It  is  not  improbable  that 
nmch  of  the  weakness  observed  in  the  formation  in  the 
vicinity  of  Culebra  Cut  may  be  attributed  to  the  ex- 
tremely abundant  faulting  that  has  taken  place  in  that 
locality,  due  to  the  wrinkling  and  folding  of  strata  in 
the  vicinity  of  the  continental  divide.  The  rock  material 
is  a  very  loosely  cemented  volcanic  ash  that  rapidly  dis- 
integrates upon  exposure  to  the  air.  Owing  to  the  ex- 
tremely deep  cutting  at  this  point,  large  amounts  of  water 
from  the  excessive  tropical  rains  have  obtained  easy  access 
to  the  rock  along  fault  planes  and  dikes.  Under  this 
exposure  formations  that  under  normal  conditions  would 
have  remained  solid  and  firm  have  disintegrated  into 
instable  argillaceous  eartii.  As  a  result  of  this  trans- 
formation two  conditions  have  obtained :  First,  the  ma- 
terial in  the  canal  sides,  becoming  soft  and  slippery,  flows 
along  its  own  angle  of  repose  to  fill  the  excavated  ditch; 
second,  the  vast  weight  of  the  side  of  the  cut,  towering 
up  from  250  to  300  ft.  above  the  bottom  of  the  prism, 
has  put  a  burden  on  the  underlying  rock  too  great  for 
it  to  bear  in  its  weakened  state.  The  heaving  up  of  the 
bottom  of  the  canal  is  the  inevitable  result. 

Another  example  of  the  danger  to  be  encountered  in 
foundations,  due  to  -change  in  the  character  of  the  rock, 
is  found  in  the  comment  by  the  State  Geologist  of  Ten- 
nessee on  the  failure  of  a  reservoir  wall  at  Nashville  (En- 
gineering News,  Nov.  If),  1912)  : 

It  is  not  impossible  that  at  the  time  the  wall  was  put  in 
the  clay  layers  were  hard  calcareous  shale,  and  to  a  person 
not  familiar  with  the  changes  that  occur  would  appear  to  be 
of  lasting  quality,  but  they  .  .  .  alter  to  clay,  and  these 
clay  layers  with  the  dip  of  the  rock  (3°  to  5°)  upon  which  the 
heavy  wall  stood  would  in  time  cause  the  slippage  that  ac- 
tually took  place. 

Some  of  the  clay  or  altered  schist  layers  in  this  foun- 
dation were  as  much  as  10  in.  thick,  and  to  a  depth  of 
4  ft.  below  the  surface  had  become  extremely  soft. 

Another  peculiarity  of  some  rocks  is  expansion  when 
uncovered  and  exposed  to  summer  heat.  Under  such 
conditions  the  laminsB  will  often  buckle  and  crack,  loos- 
ening quite  a  large  area  of  seemingly  solid  rock.  It  is 
on  the  face  of  the  stratum  that  this  action  takes  place, 
the  ends  of  the  stratum  when  exposed  being  little  if  any 
affected. 

As  previously  stated,  the  means  of  getting  informa- 
tion concerning  underground  conditions  are  from  samples 
taken  from  the  test  pits  or  borings.  Some  idea  of  the 
tightness  or  openness  of  the  rock  formation  may  be  had 
from  the  action  of  the  wash  water  at  the  drills.  If  the 
water  comes  freely  to  the  surface,  the  openings,  if  any, 
are  probably  small.  If,  on  the  other  hand,  water  does  not 
appear  at  the  surface,  it  is  safe  to  assume  that  an  open 
seam  has  been  encountered.  If  the  drill  holes  are  pumped 
out  and  observations  made,  first,  of  the  rate  at  which 
they  fill  and  after  that  of  the  rate  at  which  water  is  lost 
when  the  hole  is  filled  to  a  higher  elevation  than  that  at 
which  water  naturally  stands,  additional  information  can 
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li(>  oMiiiniMl.  Most  r<'linl)lc  iliitn  ran  iisiuilly  i)i'  li-i<l 
by  tt'stiii;;  witli  air  or  watiT  iiiidcr  (•oiisidfialilc  )iri'ssiin', 
ili'lixcrcil  llir<)n;,'li  a  inctri-  whcrcliy  tlir  iiiiiiuinl  mihI  rale 
ol'  Mow  can  Ix'  olitaiiicd. 

Hy  nicaiis  of  specially  devised  tesliii;,^  a|i])aratiis  it  is 
possihle  to  plu-i  the  drill  holes  at  any  desired  di'|ilh  and 
hy  l'orcin<j  in  \vater  ohtain  inrorinalion  lipnl  liy  Iniit. 
Fi^'.  (i  is  a  I'orni  of  ]^\n<i  used  in  tesliii;,'  rock  for  iciika^re 
from  diamond-drill  holes.  \\\  jjursuin^'  tlic-e  nictli<ids 
from  hole  to  hole,  iinder<i;r()und  seams  may  hi'  tiarcd  for 
lonjj  distances.  When  water  is  forced  into  holes  under 
pressure,  if  there  are  ojieninjis  tlie  water  will  appear  at 
other  holes  and  nlonji  exjiosed  seams.  One  of  tlie  most 
effective  m(^th<ids  of  detecting,'  loose  and  seamy  rock  is  hy 
means  o\'  nw  or  water  pressure.  Ol'trntinics  liy  llicsc 
means  comjiaratively  lar^e  areas  of  su'])]iosedly  solid 
rock  will  he  blown  olf,  and  Icdire  fairs  tliat  a])peared  to 
he  tijrlit  will  show  .seams  of  clay  or  soft  rock  that  iniuhl 
otherwise  have  been  overlooki'd.  In  testin,^  rock  there 
is  iiothini,^  better  than  pressure  M'ater  to  search  out  and 
expose  weak  places. 

For  tightening  up  undor-surface  scams  in  rock  that 
is  otherwise  suitable  for  fou,iidatious  the  method  of 
forcing'  in  cement  grout  has  been  used  with  great  success. 
Under  proper  conditions  it  is  a  very  economical  means  of 
obtaining  satisfactory  foundations  in  rock  where  other- 
wi.se  there  would  be  much  leakage  or  considerable  ex- 
pen.se  in  excavating  unsound  rock  and  refilling  with 
masonry.  The  method  of  jiroecdure  is  entirely  similar 
to  that  of  testing  the  bore  holes  for  leakage  which  has 
been  described  above,  cement  grout  being  used  instead 
of  water  and  the  process  being  continued  until  all  scams 
in  the  vicinity  of  the.  hole  are  tightly  ])lugged  with  the 
liquid  cement,  which  after  a  time  will  harden  and  solidly 
fill  the  opening. 

SojiE  Gexeral  Considerations 

In  foundations  any  bedrock  that  is  of  uniform  struc- 
ture usually  has  sufficient  strength  under  ordinary  con- 
ditions of  loading  to  support  a  heavy  masonry  dam.  If 
the  rock  is  weak  or  thinly  bedded,  it  should  be  thoroughly 
protected  against  sliding  of  strata,  due  to  interbeddcd 
layers  of  shale  or  clay,  and  from  erosion  below  the  over- 
flow, due  to  falling  water.  Grouting  should  he  relied  on 
only  as  an  auxiliary  precaution  and  cannot  be  considered 
as  an  efficient  or  reliable  substitute  for  thorough  exca- 
vation into  firm  rock. 

In  the  case  of  dams  of  earth  or  reinforced  concrete, 
more  or  less  tight,  sheetpiling  driven  some  distance 
into  underlying  gravel  should  not  be  substituted  indis- 
criminately for  wide  and  heavy  earth  embankments  or 
for  a  well-built  cutoff  carried  to  l)cdrock  and  sealing  the 
entire  width  of  the  valley.  With  dams  founded  on  por- 
ous or  semiporous  material,  chances  abounding  with  grave 
possibilities  are  taken  when  such  an  impervious  cutoif 
is  omitted.  Only  the  most  experienced  judgment  .should 
be  called  on  to  balance  the  cost  of  such  construction 
against  the  ri.sk  of  blowout.  ^Yliere  one  human  life  may 
be  placed  in  jeopardy,  a  dam  should  be  built  safe  beyond 
human  conception  of  hazard.  In  all  dams  the  position 
of  the  hydraulic  grade  line  between  the  limits  of  heel 
and  toe  for  full  reservoir  is  a  most  reliable  index  of 
safety  in  studying  questions  of  dam  foundations,  and  the 
design  of  the  structure  should  be  such  that  this  line  can 
be  kept  well  within  safe  limits. 


.\  pi(i|icrly  lon-trurled  (  utolf  is  foolproof,  hut  may  he 
e\piiisi\e.  .\  w  ide  cmiianknient  is  (d'ten  the  cheaper  and 
is  perlei  tly  reliable  if  undergriiund  conditions  are  known 
and  taken  into  accouid.  The  safest  |)lace  for  the  latter 
cdiisl ruction  is  in  localities  wliei'c  the  inatciials  in  the 
foundation  are  of  uniform  character  and  of  such  size 
and  miture  as  to  in-  resistant  to  the  flow  of  water.  Local- 
ities where  the  Inrmation  consists  of  lenses  and  pockets 
of  hiiilcriaN  varying  in  size  and  chai'actcristics  do  not 
lend  llicmselves  readily  to  such  construction.  For  the 
puipo-r  of  illustrating  the  clfccls  of  materials  of  dill'er- 
ent  si/.es  on  the  character  of  the  hydraulic  grade  line, 
two  diagrams  (Fig.  ",  )  are  given  showing  conditions 
encountered  during  the  course  of  studies  of  materials  for 
the  (Jalun  ilani.'  Similar  ell'ccts  will  of  course  exist 
where  the  excavation  is  through  a  made  embankment 
above  ground  or  thi'ough  the  earth  foundation  under  a 
dam. 

Tlie  principal  \arialiles  alfecting  the  character  aiul 
position  of  the  hydraulic  grad(!  liiu^  are  size  of  particles, 
porosity,  uniformity  coeflicient,  api)lied  heail  and  length 
of  travel.  A  number  of  ])roblems  present  themselves  in 
these  diagrams,  but  the  one  that  seems  most  pertinent  to 
this  discussion  is  the  sharp  drop  in  the  hydraulic  grade 
line  in  dam  No.  2  as  contrasted  with  its  location  in  dam 
No.  1,  due  to  the  zone  of  very  fine  material  dejwsited 
near  the  center  of  the  dam.  This  indicates  the  condition 
that  often  obtains  when  a  practically  impervious  cutoff  is 
located  at  the  center  of  a  dam  and  reaches  to  bedrock  or 
other  fully  impervious  stratum. 

The  character  of  the  water  flowing  in  i'.c  stream  and 
underground  may  also  have  considerable  bearing  in  the 
type  of  construction.  Decomposition  of  rocks  having 
considerable  amounts  of  pyrite  may  produce  chemical 
activity  that  will  cause  serious  deterioration  of  concrete. 
Change  of  the  feldspar  content  to  kaolin  in  originally 
deep-buried  pegmatite  dikes  or  similar  rock  may  cause 
structures  otherwise  stable  to  slip  or  be  undermined. 
Silt-bearing  rivers  or  those  having  frequent  floods,  simi- 
lar to  the  Chagres  Ei\cr  at  I'anama,  when  impounded 
soon  form  a  practically  impervious  seal  over  a  valley  bot- 
tom and  tightly  close  a  foundation  layer.  Simulation  of 
this  natural  phenomenon  may  be  used,  often  with  great 
advantage,  to  make  stable  foundations  in  porous  mate- 
rials that  otherwise  would  cause  trouble.  By  placing  a 
properly  compacted  material  above  the  dam,  water  may 
be  compelled  to  travel  so  long  a  distance  underground  to 
find  an  outlet  that  all  its  energy  is  dissipated  in  friction 
and  the  resultant  velocity  and  force  too  small  to  cause 
trouble. 

A  few  examples  of  foundation  failures  of  dams  are 
given  in  the  accompanying  table  for  the  purpose  of  prac- 
tical illustration.  No  references  other  than  the  j'ear  are 
given,  because  in  most  cases  the  matter  was  of  sufficient 
importance  to  have  the  details  thoroughly  set  forth  in  the 
engineering  press  and  other  technical  publications  at  the 
time  of  the  occurrence  and  later.  The  lesson,  "so  clear 
that  he  who  runs  may  read,"  is,  as  previously  stated,  that 
ignorance,  negligence  or  contempt  of  principles  that 
should  be  well  known  to  him  who  would  design  a  dam 
have  resulted  in  numerous  cases  in  the  loss  of  many  lives 
and  the  destruction  of  much  property,  and  in  other  cases 
the  repair  or  reconstruction  cost  has  been  very  heaxy. 

iSee  Appendix  E,  Report  of  Isthmian  Canal  Commission, 
1908;   also   "Engineering  News,"   Dec.   24,   1908. 
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FOUNDATION    FAILURES    OF    VARIOUS    TYPES    OF    UAMS 
Masonry  Dams 


Name  Year 

Austin,   Tex 1900    Undercutting 

layers       and 


Cause 

of       limestone 

slippinf?       of 

strata,    due    to    interbedded 

clay  seams 

SlippinK    of    sandstone    layers 

Slipping   of  limestone   layers 


Mill   River  dam.  Mass... 
Lynde   Brook   dam,   Mass. 


Fergus    Falls,    Minn. 

Ansonia,    Conn 

Cedar   River,    Wasli.. 
Zuni   dam,   N.   M 


Horse  Creek  dam,  Colo.. 
Hatchtown    dam,   Utah... 


Austin,   Penn 1911 

U.   S.  dam  26,  Ohio  River  1912 

Reservoir      wall,      Nash- 
ville,   Tenn 1912    Slipping  of   limestone   layers 

Reservoir,    Johnson    City, 

Tenn 1913    Settlement  of   foundation,   due 

to  cavity 

Eartli   Dams 

1874    Layer    of    coarse    gravel;    core 

wall   not   carried    to   rock 
1876    Stratum     of     porous     material 

under   g;jtehouse 
1909     Percolation   under  dam 
1912    Blowout  under  dam 
1915    Gravel    stratum    beneath    dam 
1909     Undcrmininn      due      to     gravel 

layer   under  lava   stratum 
1914     Excessivf    secpuge;    cutoff    not 

carried    to    rock 
1914    Undermining     due     to     gravel 

layer  under  lava  stratum 

Miscellaneous  Types 

Hauser   Lake,   Mont 1908    Steel  dam.    Steel  piling  partly 

driven  in  deep  gravel  for- 
mation; core  wall  omitted 
at   this  section 

Ashley      dam,      Pittsfield, 

Mass 1909     Reinforced    concrete.      Porous 

layer  of  gravel;  core  wall 
not  carried   to  rock 

Stony  River  dam,  W.  Va.  1914    Porous    layers;    core    wall    not 

carried  to  rock 

In  a  report  on  the  character  of  the  rock  in  the  foun- 
dations of  United  States  dam  No.  26,  wliich  failed  in 
1912,  the  United  States  Geological  Survey  stated: 

Shales  are  in  general  among  the  weakest  rocks,  especially 
when  saturated  with  water.  If  it  (the  sample)  is  the  rock  in 
place  and  the  dam  was  built  directly  upon  it,  petrographic 
examination  suggests  no  reason  why  the  material  should  fail 
unless  the  rock  under  the  dam  is  traversed  by  faults,  so  that 
portions  of  it  are  crushed  and  would  admit  water  through 
open  crevices.  In  that  case  large  portions  of  kaolinlte  would 
form  in  the  rock,  and  its  tendency  to  split  into  flakes  would 
constitute    important    features    of   structural    weakness. 

In  a  discussion  of  the  failure  of  one  of  the  dams  men- 
tioned it  is  stated  that,  although  a  test  pit  excavated  to 
a  depth  of  17  ft.  disclosed  no  seams  of  any  character, 
after  the  failure  "it  appears,  however,  that  it  (the  test 
pit)  just  harely  missed  a  loose  seam  of  combined  sand, 
shale,  coal,  etc.,  which  varied  from  10  in.  to  a  pinch- 
out  and  is  approximately  5  or  6  ft.  wide,  liaving  such 
a  dip  as  evidently  carried  it  under  the  bottom  edge  of 
the  cutoff  wall  at  that  point.  The  failure  of  the  test  pit 
to  disclose  this  seam  is  fundamentally  at  the  root  of  the 
whole  trouble.  When  the  cutoff  trench  for  a  distance  of 
200  ft.  at  that  end  was  dug  in  apparently  sound  hardpan, 
it  passed  just  over  this  water-bearing  seam,  which  thus 
failed  to  be  disclosed  at  all." 

Comment  is  unnecessary  on  this  and  similar  conditions 
elsewhere  that  are  disclosed  by  study  of  the  references 
given  and  other  similar  occurrences  except  to  reiterate 
that  the  examination  of  the  foundation'  of  dams  cannot 
be  too  thoroughly  done  and  that  problems  relating  to 
such  work  may  be  delegated  for  solution  only  to  those 
having  experienced  judgment  in  this  class  of  work.  Pro- 
cedure contrary  to  this  is  closely  allied  to  contributory 
criminal  negligence. 

In  commenting  on   the  failure  of   the  earth  dam  on 

.Mill   River,   at   Williamsburg,   Mass.,   in    1874,   the   late 

William  E.  Worthen  said: 

Men  were  employed  who  were  ignorant  of  the  work  to 
be  done,  and  there  was  nothing  like  an  inspection,  although 
money  and  life  depended  on  it.  I  do  not  believe,  however 
much  we  are  an  evolved  species,  that  we  are  descended  from 
beavers.     A  man  cannot  make  a  dam  by  Instinct  or  intuition. 


1915 
Aug.  28. 
Sept.  8.. 
July  4.. 
May  16. 
Oct.  7,  . 
June  12. 
Oct.  24. 


Wind  Velocity 
per  Hour,  Miles 

35 

40 

44 

48 


Thorough  exploration,  ski'lled  design,  good  construc- 
tion under  competent  engineering  direction  and  inspec- 
tion are  even  more  essential  today  than  they  were  in 
1874,  and  fortunately  all  are  much  more  readily  available 
now  than  they  were  then. 

»: 

fSeaglht  of  Waves  iira  tlhe  Bell® 

Fotuirclhie  IReses'vois' 

Bv  J).  C.  Hi;nnv* 

Engineering  literature  contains  little  information  re- 
garding the  height  of  waves  in  reservoirs  under  various 
wind  velocities.     The  Stephenson  formula  is  as  follows: 

H  =  1.5VT'+  (3.5  — \'T) 
in  which  //  is  the  height  of  the  wave  in  feet  and  F  is  the 
fetch  in  miles. 

This  formula  does  not  contain  any  factor  for  wind 
velocity  and  seems  irrational  because  for  a  value  of  F  =  0 
the  height  of  the  wave  would  be  2.5  ft. 

Some  experiments  were  conducted  last  year  on  the 
Belle  Fourche  reservoir  in  South  Dakota,  of  the  United 
States  Reclamation  Service,  by  Project  Manager  B.  E. 
Hayden.  A  gage  was  erected  well  out  in  the  water,  and 
a  recording  anemometer  was  installed.  The  height  of 
waves  from  crest  to  trough  was  observed  during  various 
times  in  1915  with  the  following  results: 

Height  of 

Waves,  p'eet 

2  0 

2  5 

2  5 

3  5 

3  5 

4  0 
5.0 

The  water  in  the  reservoir  during  the  entire  period 
stood  at  from  8  to  5  ft.  of  full  reservoir,  and  the  fetch 
varied  but  little  from  5  mi. 

In  plotting  the  heights  of  waves  as  abscissas  with  the 
wind  velocities  as  ordinates  it  is  found  that  a  straight 
line  fits  all  points  fairly  closely.  The  formula  of  this 
line  is 

H  =  0.075  (T'  —  8.5) 
T  being  the  velocity  of  the  wind  in  miles  per  hour  and  H 
the  total  height  of  the  wave  from  crest  to  trough  in  feet. 
With  a  wind  of  8.5  mi.,  the  wave  height  is  practically 
zero. 

Experiments  on  other  Reclamation  Service  reservoirs 
will  be  made  to  test  the  general  applicability  of  the  pre- 
ceding formula  for  a  fetch  of  5  mi.  and  to  determine  the 
effect  of  variable  fetch.  The  value  of  TT  as  derived  from 
the  Stephenson  formula  for  a  fetch  of  5  mi.  is  4.35  ft., 
which  is  in  agreement  with  the  Belle  Fourche  formula 
for  a  wind  of  60  mi.  per  hr. 

W. 
X  Deep-Mine  PMmpinjr  IMant  recently  installed  in  a  col- 
liery in  North  Staffordshire,  England,  is  described  in  "The 
Engineer"  (London).  The  plant  consists  of  a  seven-stage 
centrifugal  pumi),  direct  connected  to  a  380-hp.  electric  motor. 
The  pump  is  designed  to  discharge  S.iO  gal.  of  water  per  min- 
ute against  a  total  head  of  about  1,100  ft.  when  running  at 
1.485  r.p.m.  The  plant  was  installed  by  the  Pulsometer  En- 
gineering Co.,  Ltd.,  of  Reading,  England,  and  the  pumps  are 
guaranteed  to  have  an  efficiency  of  74%.  In  the  test  of  the 
unit  an  efficiency  of  over  79%  was  attained.  Two  units  of  this 
type  have  been  installed  with  a  third  foi-  a  standby.  The 
pumps  deliver  into  a  steel  pipe  which  extends  up  the  shaft  to 
the  surface.  The  pipe  was  made  up  in  40-ft.  lengths  with 
spigot  and  socket  joints  which  were  welded  by  an  oxyacety- 
lene  torch  as  fast  as  the  pipe  was  erected. 


•Consulting   Hydraulic   Engineer,   Spalding   Building.    Port- 
land, Ore. 
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Coims<la"uiictlioira  WoirM 

It  is  not  (irtcii  lliiil  llic  liaiullin^  nl"  iiinlcrinls  lui  ctni- 
strui'lioii  work  is  t'llVclcd  liy  iiu'iiiis  of  mciimI  Irjimwiiys 
or  nihil"  traiinvavs  (us  distiiij^Miisliod  lidiii  >in^di'-s|iiin 
nilihnvays).  Tiiroo  installations  n(  tiiis  kiini  ucir  ciii- 
plovi'd  on  tlio  Los  Anj::('l(>s  aciucduil.  'I'licv  wcic  Imilt 
liy  till'  Anii'rican  Sti'cl  and  Wiic  Co.,  of  New  \n\U. 
Information  has  hirn  i'urni>hrd  hy  (hr  huildcrs  and  1)V 
liodi'iiik  Mackay,  Child'  Mcihaniial  lOnirinoor  of  the 
I'lopartniont  of  I'lihlic  Sorvico,  Los  An>;i'k's,  Calif. 

Tho  first  lini"  was  nrar  Tohafhapi,  Calif.,  and  su|)])liod 
tlio  nuinicipal  ii'mcnt  mill  at  Monolith  with  ilay  from 
the  I'lay  doposit.  'Phis  was 
ahout  (i.OOO  ft.  loii.u-.  with  a 
rise  of  only  100  ft.  hot  ween 
torminals  '  (. 5.800  ft.  and 
;!.n00  ft.  ell-vat  ion).  The 
lino  was  straight  hotwoon 
tiMMuinals.  Tho  load  was 
carried  in  tho  asoendini;- 
direction  hy  Inukets  making 
a  continuous  rircuit.  In 
general  thci-o  wore  :iO  huckcts. 
of  6  to  10  cu.ft.  capacity, 
and  the  carrying  capacity  ol 
the  lino  was  ahout  24  tons 
per  hr. 

The  tram^-ay  was  of  the 
Trenton-Bloiehert  type,  with 
about  20  spans  averaging  2,50 
to  300  ft.  The  carrying 
or  track  cables  were  of  locked- 
coil  construction,  1%-in. 
diameter  on  the  side  of  the 
loaded  buekets  and  1  in. 
for  the  empty  buckets.  The 
traction  cable  was  a  %-in. 
endless  cable  having  six 
strands  of  seven  wires  each. 
Its  speed  was  usually  ahout 
300  ft.  per  niiu.,  hut  at  times 
was  over  400  ft.  This  cable 
was  driven  by  a  15-hp.  motor, 
using  three-phase  alternating 
current  at  2,200  volts. 

The  buckets  were  arranged 
for    dumping    automatically 

at  any  point  along  the  line,  depositing  the  clay  in  a 
stock  pile.  After  dumping,  they  continued  to  the  tail 
terminal,  where  they  passed  around  a  12-ft.  sheave 
without  being  detached  from  the  traction  rope,  so  that 
they  required  no  attention  at  that  point. 

At  the  loading  tenninal  the  empty  buckets  were 
detached  from  their  hangers  and  transferred  to  cars 
which  conveyed  them  to  the  clay  pit.  After  being  loaded, 
they  were  returned  to  the  loading  tenninal,  where  they 


wi'i'o  airaiii  altaihcd  in  ihc  liaiii'.iTs  and  sent,  out  dii  the 
tramway. 

All  structures  were  of  wood.  Some  of  the  towens  were 
single  ])ost,s  with  cross-tinihers ;  ntiiiMs  were  pairs  of 
A-frames  braced  logelher.  The  line  i  rosseil  ihe  Southern 
j'aeitie  tracks,  and  to  pnitect  trains  Frnin  material  falling 
froMi  the  biiekets  a  guard  bridge  was  constructed  con- 
sisting of  suspension  cables  sii|)])ortiiig  heavy  wire  netting 
lii'iiealli   the  traniwa\'. 

Dni-ing  the  eailiei-  period  of  operalion  of  the  ceinent 
mill  a  steep-grade  cable  tiamway  operated  by  gravity 
was  used  to  carry  rock  f.oin  the  limestone  cpuirry  to 
a  railway  serving  the  mill.  This  was  about  a  mile  in 
length    (on    the    slope),    with    a    fall    of    1,0.")()    fl.,    the 


PIG.    1.    CABLE   TRAMWAY   USED   IN   THE   CONSTRUCTION    OF  THE  LOS  ANGELES 

AQUEDUCT 

tenninals  being  at  elevations  of  fi,100  ft.  and  5,050  ft. 
It  was  ojDerated  by  gravity;  the  speed  was  about  250 
ft.  per  min.  The  buckets  were  of  5  cu.ft.  capacity  and 
spaced  about  200  ft.  apart.  The  loading  and  dumping 
■were  effected  automaticall)^  a  charging  hopper  delivering 
the  load  to  the  bucket.  The  mill  required  approximately 
300  tons  of  rock  per  24  hr.,  and  the  tramway  was  able 
to  supply  this  amount  with  ease.  This  tramway  was 
in.stalled  in   the   spring  of   1909,   but  was   discontinued 
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owing  to  the  use  of  a  nearer  ami  Ix'tter  supply  of  lime- 
stone. 

The  third  tram\yay  was  for  a  different  class  of  service, 
as  instead  of  being  confined  to  one  kind  of  material  it 
handled  all  kinds  upward  from  the  railway  to  the  point 
at  whicii  construction  work  was  in  progress. 

This  tramway  was  at  Soda  Springs,  about  70  mi.  north 
from  Mojave,  Calif.  It  was  2,600  ft.  long,  straight 
between  terminals,  with  six  spans  and  a  maximum  span 
length  of  900  ft.  The  elevations  were  2,981  i't.  and 
3,639  ft.  at  the  lower  and  upper  terminals,  giving  a 
lift  of  658  ft.  The  cable  took  a  catenary  curve,  and 
the  maximum  grade  was  about  40%.  Loose  materials 
were  carried  in  automatic  dumping  buckets  of  6  cu.ft. 
capacity.  For  carrying  other  materials,  such  as  pipe 
and  lumber,  there  were  platforms  suspended  from  the 
carriers.     Loads  of  900  to  1,000  11).  weight  were  carried. 

The  stationary  cables  were  of  locked-coil  construction, 
1%-in.  diameter  for  each  side  of  the  tramway.  The 
traction   cable   was   V2"i"-   diameter,   of   plow-steel   wire. 


PIG.    2.      TOWER    ON    LOWER    END    OF    TRAMWAY 

This  was  driven  at  about  250  ft.  j)er  min.,  the  driving 
plant  being  o])erated  by  a  15-hp.  3-phase  440-volt  motor. 
The  towers  were  of  wood. 


The  shore  shaft  for  the  new  Wilson  Ave.. intake  tunucl 
at  Chicago  had  to  be  sunk  througli  a  water-bearing 
stratum.  For  20  ft.  from  the  surface  the  material  is 
sand,  and  12  to  11  ft.  of  this  carries  water.  Below 
this  is  soft  blue  clay,  which  gradually  grows  harder 
until   the    rock    surface   is    /'eached. 


On  account  of  the  water-bearing  sand  it  was  decided 
to  sink  a  %-in.  steel  shell  to  a  seal  in  the  clay  so  as 
to  prevent  leakage  into  the  shaft.  The  excavation  was 
started  with  an  18-ft.  square  set  of  bracing  and  sheeting, 
inside  of  which  the  steel  shell  was  started.     The  shell 


r 


-/J^6'- 


Pl.,§x72 


COURSE  NO.  5 


'^  Holes  for  possible 
future  connection 


Pl.,§x72 


~ 


5p.  PL,jx3. 


COURSE  NO.  4 


!     \     COURSE    NO.  2  5p.PLi"x9",         || 

:    t •.v.vVm-^^c-J-^^-^:^-:! 


COURSE   NO.  1 


.'Pl.,-§xll^ 


FL,§x7Z" 

Plates  beveled 

45 "at  edge 

3 


B  o  t+o  m     V  iew 


STEEL    LINING    FOR    A    TUNNEL    SHAFT    IN    WATER- 
BEARING SAND 

was  13^2  ft.  in  diameter  and  was  brought  on  the  job 
in  five  6-ft.  sections.  These  were  riveted  and  calked 
section  by  section  and  sunk  into  jjlace  by  digging  in 
the  center  and  loading  the  shell  with  140  tons  of  pig 
iron.  Octagonal  bracing  was  placed  M'ithin  the  shell 
lo  insure  stiffness. 

Below  the  shell,  wood  lagging  (with  steel  ring  braces) 
was  used  to  the  rock  surface.  When  rock  was  reached, 
the  shaft  was  concreted  to  the  top. 


By  Seldex   1*.  Skaks* 

The  use  of  a  magnetic  dipping  needle  for  locating 
covered  iron  gate  boxes,  manhole  covers,  etc.,  has  been 
successful  for  several  years,  but  so  far  as  the  writer  has 
heard  there  has  not  been  as  much  work  with  a  simple 
compass.  A  brief  note,  therefore,  on  this  use  of  the 
compass  in   Hartford,   Conn.,  may  not  be  out  of  place. 

Altliougli  the  Hartford  Water-Works  has  maintained 
for  the  last  ten  years  or  more  a  commendable  system 
of  recording  the  location  of  all  gate  boxes,  there  are  times 
when  the  engineers  have  been  delayed  in  getting  the 
Held  notes  owing  to  the  advent  of  more  important  mat- 
ters. In  this  way  it  would  occasionally  hai)])en  that, 
I'ccause    of   excessive   backfill    or   an    intervening   snow- 


*Assistant     Engineer,     Hartford     Water     Works,     Hartford, 
Conn. 
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storm,  a  j,oite  box  coulil  not  bo  bx'atcd  willioiil  iisin^'  a 
pirk  and  sliovi'l.  To  ovcrcoiiii'  tliis  (liHuiillv  tlic  writer 
(it'voloprd  a  iiictliod  siii;j,'i'sti'd  to  liiiii  li\  the  use  of  tlio 
(lippiiifj  iii'cdii.'. 

'IMii'  bnatioM  of  a  cast-iioii  yatc  box  ciin  he  I'iisilv  dclcr- 
juiiu'il  by  tbi'  conipas.'i  lu'cdk'  if  it  is  walrlu'd  cnn'rully 
and  ])asso(l  witliin  '.i  ft.  of  tlu'  box.  providiil  the  coM'riiiji 
is  not  over  li  or  t  in.  By  K*''">^  "^'*''"  *'"^'  K'"'""'  '""'ri' 
tborou>,ddy  it  is  ))ossil)l(.'  to  {jot  {jood  rosults  when  tbo 
oovorinji  doos  not  oxoood  ITt  in.,  if  tlioro  aro  not  too  many 
trolloy   tracks   or   boavy   olootrio   oirouits   noarl)y. 

Two  soarohos  made  l)y  tlio  writer  may  l)e  cited:  (1) 
A  pito  h)cate(l  within  an  hour  wliicli  two  laiujrors  work- 
in>i  witli  jiiok  and  shovt-i  for  three  (hiys  had  faili'd  to 
iiiul ;  (2)  a  gate  box  I'duiid  in  two  minutes  of  whirli  only 
the  apjiroximate  h)eation  was  known  and  whicli  was  eov- 
orod  with  ll/>  in.  of  asphalt.  For  this  woik  a  :^-in.  com- 
pass was  used  eostin<j  about  $1.50. 

It  is  well  to  observe  the  action  of  tlu'  (■()m|>ass  around 
a  visible  jjati'  box  l)efore  tryini;'  to  locate  tlu'  iuxisihic 
ones. 

Coiacrelte    PIls\,BaU  EilanaallEedl  ©an 

In  the  construction  of  a  concrete  freight  house  for  the 
Nickel  Plate  IMv.  at  Hammond,  Ind.,  the  entire  concret- 
ing  plant  was  disposed  on  four  freight  cars  which  could 
be  run  onto  the  tracks  adjoining  the  house.  By  this 
arrangement  the  work  could  go  forward  without  risk  or 
holding  up  any  trathc  on  the  railway.  This  was  import- 
ant, as  Hammond  is  situated  on  the  main  line.  The 
accompanying  diagram  shows  the  layout. 

A  Eansome  mixer  was  mounted  on  the  flatcar  on  which 
it  was  shipped  into  the  yard.  After  the  car  had  been 
spotted  the  mixer  was  moved  over  to  one  side  of  the 
car  so  tliat  the  loading  hopper  would  lower  onto  the  side 
of  a  steel  gondola  on  an  adjoining  track.  This  gondola 
contained  the  stone ;  the  sand  was  in  a  car  attached  to  the 
stone  car.  with  a  plankway  for  the  sand  barrels  spanning 
the  two  cars.     Cement  was  brought  in  a  box-car  run  in 


Freight    House 
(Unc/er  Construction) 


P/crn/rway 
tbr  Sand  3arrvyvs^ 


P/atfbrm/ 
Cement        I 


Ehc^ine 


■Mixer 


■ti?pper 


(6onc/p/a)        (6oncio/aJ 


Track 


To  Fussenqrer  Sta. 
ah't:  4^0' 


LAYOUT    OP    CONCRETE-MIXING    PLANT    AT    HAMMOND, 
IND.,    FREIGHT    HOUSE,    NICKEL    PLATE    R.R. 

on  the  same  track  carrying  the  mixer  car,  and  the  cement 
in  sacks  passed  from  one  car  to  the  other  when  required. 
A  barrow  platform  was  built  on  the  ground  in  the  inside 
of  the  mixer-car  track  and  leading  to  the  structure. 

This  mixing  plant  was  economical  from  the  labor  stand- 
]ioint.  One  man  in  the  sand  car  and  two  or  three  in  the 
stone  car  shoveling  directly  into  the  hopper  were  prac- 
tically all  that  were  required  to  get  the  material  to 
the  mixer.  Work  was  done  with  railroad  forces  under  the 
direction  of  E.  E.  Hart,  Chief  Engineer  of  the  railroad. 


LrO|(  Truss  HigHwray  Bridgese 

Ute^Ih\  Roadl  SteMi&de^rdls 

Ijog  trusses  arc  l)uilt  fro(piently  enough  in  Utah  I'oad 
work  so  that  the  State  i{oad  Commission  linds  it  necessary 
to  have  standanls  for  details  of  sucii  bridges.  The  draw- 
ing   bcrcwitli    rcpi'oduces    these    standard    details,    wliicih 


•■//  ffod,  6-7  lon^  wlih 
6  "l/pse^  and  mreac/ed 
on  each  End 


l^'tfod,  9-Z"long  with 
6'  Opso-t-  ana -threaded 
on  each  End 


DETAILS    OP    LOG    TRUSSES,    UTAH    ROAD    COMMISSION 

comprise  the  heel  and  peak  joints  and  hanger  and  floor- 
beam  details,  for  kingpost  and  queenpost  trusses.  Hugh 
C.  Lewis  is  bridge  engineer  and  E.  E.  Morgan  is  state 
road  engineer. 

These  details  apply  to  spans  from  20  to  40  ft.  The 
loading  for  which  the  bridges  were  designed  is  the  stand- 
ard 18-ton  road-roller  loading  of  the  commission,  with 
20%  additional  for  impact.  The  bridges  are  intended 
for  first-class  highway  service. 

The  floor  construction  became  somewhat  of  a  problem 
on  account  of  the  heavy  loading.  The  longest  stringer 
panel  is  about  12  ft.  Using  8-in.  logs  as  stringers,  the 
span  requires  their  being  placed  as  close  as  possible — 
about  9  or  10  in.  average.  The  floorbeams,  spanning  17 
ft.  c.  to  c.  of  supports,  required  a  depth  which  had  to 
be  obtained  by  applying  the  "deepened-beam"  idea  to 
log  construction.  Each  floorbeam  is  made  of  six  10-in. 
logs  bolted  together  in  three  tiers. 

The  cap-plates  or  washers  of  the  main  truss  rods  bear 
on  flat  seating  slabs  of  wood  notched  into  the  chord 
logs.  This  is  necessary  to  give  proper  contact  between 
cap-plate  and  wood,  although  the  plate  is  designed  of 
such  size  as  to  distribute  its  pressure  over  a  bearing  of 
common  fir. 

The  log  bridges  have  been  used  in  localities  remote 
from  railways  where  concrete  or  steel  would  be  extraor- 
dinarily expensive,  yet  where  stone  for  abutments  and 
logs  for  trusses  are  handy.  The  iron  parts  are  so  de- 
signed that  they  can  be  forged  on  the  job. 
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Cs^psiCBtlj^  of  T'^R^aira  Fape  Lnjiae 

By  Ejuncis  II.  Kingshuuy* 

When  a  new  pipe  line  is  laid  to  parallel  an  existini>; 
one  for  increasing  the  capacity,  the  new  line  is  often  to 
be  installed  in  sections,  as  funds  become  available.  It 
then  becomes  necessary  to  make  a  comi)licated  cut-and- 
try  computation  to  determine  the  capacity  or  loss  of  head 
of  tlie  combination.  The  following  graphical  method  of 
solution,  using  Williams  and  Hazen's  "Hydraulic  Ta- 
bles," eliminates  much  of  this  work. 

Referring  to  Fig.  1,  suppose  the  two  pipes  AB,  taking 
a  given  How  of  water  at  point  A  and  delivering  it  at 
point  B,  are  in  one  or  more  lengths  of  different  sizes  and 
different  ages.  Eequired,  the  total  head  lost  between  A 
and  B,  and  the  flow  through  each  pipe. 

Prepare  for  each  of  the  two  pipes  a  table  of  loss  of 
head  for  different  discharges,  plot  these  values  as  ordi- 
nates  on  the  discharges  as  abscissas,  and  find  at  what 
ordinate  the  sum  of  the  abscissas  of  the  two  curves  equals 
the  given  total  flow.  By  plotting  one  curve  to  the  left 
of  the  vertical  axis  and  the  other  to  the  right,  this  opera- 
tion is  very  simple,  as  an  example  will  show. 

Assume  that  the  pipe  sections  have  the  sizes  and 
ages  given  in  Fig.  1  and  that  their  combined  flow  from 

F4-/nc/7  Crl  Pipe 


SKETCH     OP 


CCJMPOSITE     TWIN 


PIPE-LINE 


A  to  i^  is  8,000,000  gal.  per  24  hr.     Using  the  tables, 
make  up  the  following  tal)le  of  loss  of  head : 


Loss    of    head    =    loss    in 
feet  -^  1,000. 

GaHons          , 24-In.  Pipe , 

per  24  Hr.            Age  —  11  Yr. 
1,000,000         0.060  X  1.5  =  0.090 
2,000,000         0.218  X  1.5  =  0.327 
3,000,000         0.459  X  1.5  =  0.689 
4,000,000         0.780  X  1.5  =  1.170 
5,000,000          1.180  X  1.5  =  1.770 
6,000,000         1.660  X  1.5  =  2.490 

feet    per    1,000    ft.     X     ler 

gth    in 

Age  =  0  Yr.        Age  = 
0.015  X  1   +   0.017  X  0.5 
0.054  X  1   +   0.062  X  0.5 
0.113  X  1   +   0.132  X  0.5 
0.194  X  1    +   0.225   X  0.5 
0.292  X  1   +   0.340  X  0.5 
0.410  X  1   +   0.475  X  0.5 

6  Yr.    ' 

-  0.024 
=  0.085 
=  0.179 

—  0.307 
=  0.462 
=  0.648 

From  the  table,  plot  the  total  head  lost,  against  the 
quantity  of  water  passing,  as  in  Fig.  2.  If  the  loss  of 
head  were  given,  then  the  sum  of  the  two  abscissas  at  this 
ordinate  would  equal  the  combined  flow.  Conversely, 
if,  as  in  this  example,  the  total  quantity  of  water  is 
given,  this  quantity  may  be  laid  off  on  the  edge  of  a 
piece  of  paper  according  to  the  scale  of  the  abscissas, 
and  by  moving  this  scale  parallel  to  the  horizontal  axis 
until  the  sum  of  abscissas  of  the  two  curves  equals  the 
given  quantity,  the  actual  loss  of  head  is  found,  and  the 
abscissas  of  the  points  of  intersection  will  represent  the 
respective  quantities  of  water  flowing  in  the  two  pipes. 
If  allowance  is  to  be  made  for  loss  at  gates  and  bends 
in  the  pipe  lines,  this  loss  should  be  added  to  the  total 
head  lost  in  friction  before  ])lotting. 

For  the  example,  the  head  lost  in  friction  in  each 
line  is  0.53  ft.  and  the  quantities  of  water  flowing  in 
the  24-in.  pipe  and  .30-in.  pipe  are  2,020,000  and  5,380,- 
000  gal.  per  24  hr.  respectively. 

To  check  the  solution  compute  the  head  lost  by  fric- 
tion in  each  pipe  with  the  foregoing  quantities  of  M'ater 

♦Assistant,  Engineering  Division,  Massachusetts  State 
Pepartment  of  Health;  State  House,  Boston,  Mass. 


2         10         12        3        4-56 
Million  Gallons  per  ZA  Hours 

FIG.    2.     CURVES    OF    LOSS    OF    HEAD,    AND    METHOD    OP 
READING     ACTUAL     HEAD     LOST 

flowing;  the  results  should  be  equal.  For  example,  from 
the  plot,  the  quantity  flowing  in  the  24-in.  pipe  was 
found  to  be  2,620,000  gal.  per  day.  From  Williams  and 
Ilazen's  "Hydraulic  Tal)les,"  by  interpolation,  the  total 
head  lost  between  A  and  B  is  computed  to  be  0.539  ft. 
Similarly,  the  head  lost  in  the  30-in.  line  with  5,380,000 
gal.  flowing  is  computed  to  be  0.53  ft.  This  latter  fig- 
ure equals  exactly  the  lost  head  as  determined  by  the 
plot.  The  former  figure  varies  from  the  result  obtained 
From  the  plot  by  only  1.7%.  With  a  larger  scale  of 
plotting,  even  better  results  would  be  obtained. 

(CE©Siimflia^  Ms^slh'^nnile  IR(e§©s"^®lir 

The  water-works  department  of  Nashville,  Tenn.,  made 
a  saving  of  nearly  two-thirds  in  costs  and  nearly  three- 
fourths  in  time  in  cleaning  its  coagulating  and  settling 
reservoir  in  ]\Iay,  1916,  over  the  cost  and  time  of  the 
last  previous  cleaning,  which  took  place  in  the  latter 
I)art  of  1913.  This  saving  was  accomplished  by  install- 
ing an  electrically  driven  centrifugal  pump. 

The  last  previous  cleaning  required  about  one  month 
and  three  shifts  of  80  men  each  were  used  with  a  total 
payroll  of  $4,200.  However,  one  of  these  shifts  was 
composed  of  workhouse  prisoners,  whose  labor  was  not 
charged  against  the  cost  of  the  work,  with  the  exception 
of  the  cost  of  the  overalls  purchased  for  them. 

This  year  the  work  was  started  on  ]\Iay  16  and  two 
10-hr.  shifts,  of  60  free  laborers  each,  were  used  for 
81/2  days,  the  total  payroll  being  $1,625.  The  current 
consumption  was  1,500  kw.-hr.,  costing  about  $40.  The 
motor,  which  was  a  Wagner  35-hp.,  single-phase  motor, 
cost  $500,  while  the  Vance  pump,  which  was  direct-con- 
nected, cost  $225.  Even  if  the  entire  first  cost  of  the 
motor  and  pump  were  charged  against  this  year's  clean- 
ing, which  would  be  unfair,  and  the  cost  of  current  added, 
there  would  still  be  a  large  saving  as  compared  with 
last  year. 

The  reservoir  is  an  elliptical  structure,  tlie  major  axis 
being  603  ft.  and  the  minor  axis  463  ft.,  4  in.  It  is 
divided  by  a  cyclopean  masonry  wall  30  ft.  high  into  two 
settling  basins,  with  a  holding  capacity,  when  free  of 
sediment,  of  25,000,000  gal.  each.  Owing  to  the  fact 
that  during  the  cleaning  it  is  necessary  to  .shut  off  a 
small  section  of  the  city  from  the  treated  water-su]")]ily. 


1210 


ION  (I  I  N  KKR  I  N(;      X  K  W  S 


V..I. 


No.  20 


brii'k  dividing!;  walls  have  recently  Ik'Cii  Iniill  in  cadi 
basin.  The  water  is  treated  with  aluinimiiii  sulphate 
and  lime. 

The  depth  of  sediment  in  the  west  hasin  was  7  I'l. 
and  seven  days  were  required  for  renioviiij;  tiiis,  wliiie 
the  east  Imsin  contained  (!  in.  of  mud,  haviiij,'  hecn  cleaned 
more  recently. 

The  pump  was  suspended  l)y  a  crane  over  tlic  niw- 
water  well  aiul  dri'w  water  to  a  (!-in.  main  omt  llic 
dividinji  wall.  There  were  connections  at  every  10  It. 
Two  lines  ol'  lire-hose  were  used,  caeli  with  a  "^Vij-i"- 
no/./le.  and  eijilit  men  liandied  eaili  liose.  The  other  I  I 
men  handled  scrai>ers,  lunlt  of  oak  strips  to  a  width 
of  8  ft.,  cai'h  scraper  recpiirin^'  lour  men.  All  nuite- 
rial  was  forced  by  the  condiiiuition  of  scrapers  and 
hijrh-pressure  streams,  to  ii  sewer. 

The  mounting  of  a  pump  on  a  crane  renders  it  avail- 
able for  pumping  out  any  of  the  wells,  while  tlie  re- 
duction in  cleaning  costs  will  enable  the  city  to  clean 
the  reservoir  every  year.  Robert  Elliott  is  commissioner 
of  water-works. 


llllllllllllllllllllllilMIMIIIlG 

HiKhwny  Bridgre  Record  Plans — Record  plans  of  hiKhwaj. 
biiilges  are  made  up  in  the  State  EngineerinK  Department  in 
New  Mexico  for  file  upon  completion  of  a  bridRe,  principally 
to  show  foundation  conditions.  Thus,  the  file  sheet  for  the  Rio 
Grande  bridge  at  Helen,  Valencia  County,  N.  JM.,  has  at  the  left 
a  table  giving:  the  piledriving  data,  the  four  columns  of  the 
table  giving  bent,  pile,  penetration  and  timi-  of  driving.  At 
the  right  of  the  sheet  is  given  a  boring  record.  The  price, 
time  of  completion  and  contractor  for  the  bridge  are  also 
noted  on  the  sheet.  With  the  generally  unsatisfactory  foun- 
dation conditions  in  the  shifting  silt  of  the  river  beds  in 
the  Southwest,  such  file  sheets  are  particularly  useful.  Giv- 
ing all  the  necessary  information  for  studying  plans  for  re- 
pair or  prevention  of  washouts,  they  put  the  department  in  a 
position  to  learn  from  the  record  of  failure  or  resistance  of  a 
given  foundation,  to  the  profit  of  future  bridge  work.  The 
State  hingineer  of  New  Mexico  is  James  A.  French  and  the 
Principal   Assistant   Engineer    is   Junius   W.    Johnson. 

WeiKbing  Boat  Cargoes  by  Displacement — Supplementing 
the  data  given  by  a  note  on  p.  10.50,  issue  of  June  1,  1916,  the 
following  notes  are  contributed  by  Emile  Low,  Buffalo:  Two 
hydrostatic  locks  were  built  on  the  Erie  Canal  about  1825, 
one.  at  Utica  and  one  at  Syracuse,  for  weighing  cargo  of 
canal  boats  by  measuring  the  displaced  water  from  measure- 
ment of  depth  of  water  in  the  lock  with  the  boat,  and  after 
draining  off  the  water  into  a  separate  chamber  measuring 
the  water  by  its  height  in  this  chamber,  the  boat  settling 
down  on  timber  supports  in  the  lock.  In  1S28  these  locks 
were  replaced  by  weigh-locks,  utilizing  lever  scales.  Later, 
draft  gages  attached  to  canal  boats  were  extensively  adopted 
(see  also  Whitford's  "History  of  New  York  Canals,"  Vol  2, 
p.  1335).  Weighing  by  displacement  is  much  practiced  on 
government  contract  work.  Mr.  Low  refers  specifically  to  its 
use  on  Buffalo  harbor  excavation  some  years  ago.  Draft 
gages  at  ends  and  middle  of  each  boat  enabled  the  mean 
draft  to  be  observed  very  easily,  and  by  referring  to  a  table 
of  displacements  computed  for  that  boat  and  subtracting  the 
known  displacement  empty  the  cargo  weight  was  obtained. 
It    is   possible   to   graduate   the   draft   gages   in   tons   direct. 

Breaking  Logs  with  Dynamite  to  save  a  construction  trestle 
over  the  Grand  River  at  the  site  of  the  Grand  Valley  diver- 
sion dam  of  the  United  States  Reclamation  Service  is  de- 
scribed by  O.  T.  Reedy,  Construction  Engineer,  in  the  official 
project  history  as  follows:  The  pile  bridge  was  constructed 
for  the  double  purpose  of  a  means  of  crossing  the  river  dur- 
ing the  erection  of  the  main  construction  plant  on  the  east 
side  and  a  means  for  dumping  rock  and  filling  material  to 
form  the  coffer-dam  after  the  high-water  season  had  passed. 
The  bents  consisted  of  three  piles  8x14  in.  cross-braced  and 
with  lOxlO-in.  caps.  The  bents  were  16  ft.  apart;  the  string- 
ers were  4x12  in.  Oregon  fir.     Before  this  structure  was  com- 


miiKcil  II  Koiiil  many  rivirmen.  Including  nuitriKlorM  who  had 
woi'ktul  <i|i  thi'  rlviM-  lufori-,  priiiKiuMii-d  It  lmpoHHli)l«  to  drIVf 
plW-M  In  thiH  rlvi-r  with  HiiUHfiiclory  rcmiltM.  Tin-  nupcrln- 
tfiiilcnt  of  ctinHtrurtlon  thiiUKht  otIierwiHi-.  After  the  tn-Htle 
wii.s  t'oinplrti'il  the  rlvermen  itnnoiiiuud  that  iilmoHt  iiny 
inedliiMi  IiIkIi  wilier  would  citrry  It  out.  The  principal  trouble 
proved  to  be  driftwood.  All  Iho  benla  weru  only  10  ft.  apart 
and  11  good  nuiiiy  trvoH  iih  much  an  3  ft.  In  dlametur  and  fiO 
to  60  ri.  loriK  iiime  down  tho  river,  the  tn»k  of  elearlnK  thiH 
wiiH  dilllrult.  OeciiHlonally  largo  treoM  would  lodge  eroHMWlMO 
III  finnt  of  Iho  truHlIu  bi'iitH  :in<l  It  waH  riec'eHHary  to  ilyna- 
inlle  lliem.  TlilH  waH  done  by  wrapping  two  to  ten  MllekM  of 
il.vnanilli'  wllh  eloelrlc  deloniitor  In  a  Hiniill  Hai'k  f;iHl<'ni'd  to 
II  rope,  weighting  tho  Hack  with  gravel,  and  throwing  It  above 
the  log,  the  end  of  tho  rope  being  faHtonod  to  the  bridge,  and 
exploding  tho  charge.  The  length  of  the  rope  wbh  made  Huch 
that  the  .Miiek  of  dynamite  would  be  carried  under  and  a  llttio 
down  .ttreiini  from  tlie  log.  Then  the  wire.s  of  the  detonator 
Were  attaelied  to  a  bla.stlng  battery  a  safe  diHtanec-  away  and 
tile  cluirge  exploded.  The  superintendent  was  giTierally  able 
to  Judge  tho  size  of  the  charge  ho  as  to  break  the  log  at  the 
proper  point  and  allow  the  ends  to  awing  around  and  pass 
through  between  the  trestle  bents.  Sometimes  several  shots 
were  required.  In  this  manner  the  trestle  was  protected  dur- 
ing an  extreme  flood,  and  onl.v  one  bent  was  damaged  In  the 
shooting  operation.s.  Loaded  cars  were  also  pushed  on  the 
trestle  at  threatened  points. 

Countertvelghted    Cheek   Valves   for   PumpinK   Engine* — In 

a  large  pumping  station  where  some  of  the  units  are  shut 
down  a  considerable  loss  which  would  be  charged  to  slip- 
page may  result  from  backflow  through  the  idle  pumps.  To 
<'liminate  this  loss  in  a  pumping  engine  installed  at  Peoria, 
111.,  a  special  arrangement  of  check  valves  on  the  discharge 
pipe  was  recentl.v  introduced  by  D.  H.  Maury,  of  Chicago,  con- 
sulting engineer  for  the  I'eoria  Water  Co.  The  ordinary  ex- 
perience with  check  valves  on  the  discharge  side  is  that 
when  one  pump  is  shut  down  and  others  are  discharging  into 
the  same  outlet  these  valves  are  likely  to  cause  vibration, 
pounding  and  perhaps  water-hammer.  Another  cause  of 
trouble  is  that  the  attendants  may  not  open  and  close  ordl- 
nar.v  gate  valves  ever.v  time  a  pump  is  shut  down,  as  they 
should  do.  To  overcome  these  difficulties,  Mr.  Maury  in- 
stalled counterweighted  check  valves,  which  are  swung  open 
or  closed  with  very  slight  effort  when  a  given  pump  is  put  in 
operation  or  shut  down.  The  construction  of  the  valve  and 
of  its  countei'weight  tends  to  hold  the  valve  away  from  its 
seat  while  the  pump  is  in  operation  and  thus  prevents  pound- 
ing. When  the  pump  is  shut  down,  the  valve  can  be  closed 
easily  by  means  of  the  lever  carrying  the  counterweight,  and 
in  the  closed  position  the  counterweight  holds  the  valve 
more  firmly  to  its  seat. 

Approximate   Formula   for  a    Spherical    Part-Segment — The 

discussion  of  the  sphere-segment  problem  in  "Engineering 
News,"  Mar.  16,  1915,  p.  518,  is  supplemented  by  an  inter- 
esting formula  devised  by  Ewald  Schmitt,  Washington,  D.  C. 
It  is  claimed  to  be  applicable  to  all  part-segments  having 
a  rise  not  more  than  one-sixth  the  diameter  of  the  sphere. 
Using  the  notation  of  the  prior  article  (Fig.  1)  and  call- 
ing r  the  radius  of  the  base-circle  of  the  segment,  so  that 
a  -f  Li  =  r,  the  formula  is : 

V  =  J(R  -  lJ=)(2R  -h  b)^ 

The  practical  range  of  the  formula  Is  limited  to  values  cf 
b   exceeding   g   R  and   to  values  of  L  less   than   r. 

Measuring  Railway  Curves  on  the  Are — Would  it  not  be 
more  proper  and  equally  as  simple,  in  connection  with  rail- 
road-curve calculations,  to  consider  the  length  on  the  arc 
instead  of  on  chords  of  100  ft.?  That  is  to  say:  Accepting  the 
circle  which  measures  36,000  ft.   around  the  circumference   as 


being  a  1°    curve,  whose   radius   is 


m 


5,729.58   ft.;   to 


find  the  radius  of  any  other  curve,  divide  the  radius  of  a  1° 
curve  by  the  degree  of  curve  which  is  to  be  used.  When 
staking  the  curve  on  the  ground,  use  such  chords  as  will  sub- 
tend 100  ft.  of  arc.  Such  chords  would  be  2R  sinVaD.  In  other 
words,  why  should  we  be  so  particular  in  measuring  a  tan- 
gent, employing  every  precaution  to  ascertain  the  correct 
distance  between  curves,  then  with  a  clear  conscience  lose 
0.73  ft.  in  distance  on  the  center  line  in  going  around  a  10° 
curve  for  60°  of  central  angle?  For  more  than  two  years  I 
have  been  using  the  above  method  with  gratification  and  find 
that  a  great  many  of  my  associates  favor  the  method;  how- 
ever, I  will  appreciate  having  the  views  of  other  readers. — 
Theron  A.   Palmer,   Dallas,  Tex. 


Juno  -Z'.),  1!»K) 
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As  announced  at  the  annual  convention  of  the  Amer- 
ican Society  of  Civil  Engineers  this  week  at  Pittsburgh, 
the  letter  ballot  vote  in  the  society  on  the  question  of 
removing  from  the  society's  old  house  in  New  York  City 
and  joining  with  the  other  three  great  national  societies 
in  the  ownership  and  occupancy  of  the  Engineering 
Societies'  Building  on  ;39th  St.,  has  been  overwhelmingly 
in  favor  of  the  proposition.  There  were  more  than  six 
votes  in  favor  of  the  proposition  for  every  vote  cast 
against  it. 

The  society  and  the  profession  is  to  be  heartily  congrat- 
ulated upon  this  result.  It  indicates  a  clear  understand- 
ing on  the  part  of  the  membership  of  the  present-day 
situation  in  the  engineering  profession.  It  would  not 
have  been  at  all  strange  had  a  much  larger  vote  in  oppo- 
sition been  registered,  for  it  was  difficult,  unquestionably, 
for  the  members  of  the  society  in  remote  parts  of  the 
country,  to  obtain  a  clear  idea  of  the  situation  in  New 
York  City  and  understand  why  it  was  advantageous  for 
the  society  to  give  up  its  own  separate  house  and  under- 
take cooperation  with  the  other  national  societies  in  the 
control  of  national  headquarters. 

Now  that  the  cooperation  is  decided  upon,  the  next 
step  will  be  the  planning  and  arrangement  of  the  new 
iieadquarters  in  the  Societies'  Building.  As  has  already 
been  pointed  out  in  these  columns,  it  is  extremely  desira- 
ble that  these  new  headquarters  shall  be  so  planned  that 
they  will  be  an  attractive  social  resort  for  the  members 
resident  in  New  York  and  for  out-of-town  members  visit- 
ing the  city,  as  well  as  a  set  of  offices  for  the  society's 
working  force.  If  this  work  is  well  done,  membership 
in  the  American  Society  of  Civil  Engineers  will  be  more 
attractive  than  ever  before. 

It  is  very  common  in  drawing  contract  specifications 
for  engineering  Avork  to  insert  a  clause  to  the  effect  that 
the  contractor  shall  examine  the  plans  for  errors  and 
omissions,  and  that  the  engineer  washes  his  hands  of  all 
responsibility  for  such  errors  or  omissions  as  may  be 
found.  In  the  same  document  the  whole  intent  and  ])ur- 
pose  is  to  bind  the  contractor  for  all  errors,  blunders  or 
omissions  he  may  make. 

This  harks  back  to  the  time-honored  assumption  that 
the  contractor  is  a  buccaneer,  ready  to  take  every  imfair 
advantage.  Why  should  the  contractor  be  asked  to  correct 
the  engineer's  plans  and  assume  the  responsibility  for 
errors  and  omissions  if  there  are  any? 

Since  no  human  being  is  infallible,  it  is  necessary  to 
recognize  the  liability  of  error  in  the  plans.  Yet  this  may 
be  done  in  a  gentlemanly  way  without  specifically  infer- 
ring that  the  contractor  is  the  only  one  who  would  take 
advantage  of  tlic  discrepancies.  It  may  be  done  on  the 
assumption  that  both  contractor  and  engineer  are  honest 


and  honorable  in  their  dealings  with  each  other.  As  an 
exam])le,  the  following  clauses  from  the  specifications  for 
paving  a  $l,500,000-road  system  in  Vermilion  County, 
Illinois  (P.  C.  McArdle,  Superintending  Engineer),  are 
interesting: 

The  plans  and  specifications  will  be  held  to  cover  any  and 
all  work  that  could  reasonably  be  inferred  as  needed  for  a 
complete  and  workmanlike  job.  It  is  also  understood  that  no 
advantage  will  be  taken  of  discrepancies  found  in  any  drawing 
or  specification. 

The  plans  and  specifications  show  in  detail  the  work  to  be 
performed,  and  each  bidder  must  satisfy  himself  as  to  th'e 
quantities  of  materials  and  work  necessary  to  finish  the  pro- 
posed construction  as  contemplated  by  the  plans  and  specifi- 
cations. 

The  statement  that  no  advantage  will  be  taken  of 
discrepancies  is  obviously  as  binding  on  the  engineer  as 
on  the  contractor,  and  it  is  based  on  the  fundamental 
assumption  that  the  contractor  is  as  honest  a  man  as  the 
engineer — an  assumption  which,  if  generally  acceded  to, 
would  work  wonders  in  avoiding  much  of  the  friction  so 
common  on  construction  work. 


During  the  winter  and  spring  of  IDll-l.')  the  railway 
labor  unions  caused  the  introduction  in  the  legislatures 
of  twenty  different  states  of  bills  to  limit  the  length  of 
railway  trains.  All  of  these  bills  failed  of  ])assage,  how- 
ever, and  the  only  state  in  which  such  regulation  is  in 
force  is  Arizona,  which  has  a  law  limiting  tlie  length  of 
freight  trains  to  70  cars. 

The  Bureau  of  Eailway  Economics  of  Washington, 
D.  C,  has  just  issued  a  bulletin  entitled  "Arguments 
For  and  Against  Limitation  of  Length  of  Freight 
Trains."  It  contains  a  careful  study  of  official  statistics 
to  determine  what,  if  any,  ground  exists  for  the  claim  that 
legislation  is  necessary  to  limit  the  length  of  freiglit 
trains  in  the  interest  of  public  safety. 

As  all  engineers  who  are  familiar  with  railway  opera- 
tions are  aware,  nearly  all  the  improvement  in  economic 
freight  handling  that  has  taken  place  during  the  past 
four  years  has  been  directed  toward  increasing  the  size 
of  the  freight-train  load.  The  vast  sums  expended  for 
grade  reduction,  heavier  rolling  stock,  heavier  bridges, 
and  many  other  improvements  have  all  had  for  their 
chief  object  the  increase  of  the  freight-train  load  for 
the  purpose  of  reducing  the  total  cost  of  haulage.  The 
necessity  of  such  reduction  in  cost  to  enable  the  railways 
to  remain  solvent  while  faced  with  reduced  earnings  per 
ton-mile  on  the  one  hand,  and  increased  wages  and 
higher  prices  for  materials  on  the  other  need  only  be 
referred  to.  It  will  be  admitted,  however,  that  if  the 
extraordinarily  long  freight  trains  now  being  run  cause 
undue  danger  to  employees  or  to  the  traveling  public, 
a  reason  might  exi.st  for  their  limitation. 

The  subject  is  fully  discussed  in  this  pamplilet,  and 
it  is  sliown  that  nearlv  all  railwav  casualties  arc  closelv 
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proportionalc  to  tln'  nmnhfi-  of  trains  u|K'raliil.  It  will 
1)1'  ohvious  that  a  railway  imist  carry  all  the  Iratlir  ilial- 
is  otl'cri'd  to  it,  at  least  up  to  the  liiiiil  <>(  il-  (apacily; 
and  that  it"  it  is  prmriitcd  hy  law  Iroiii  riinnini,'  very 
l<)nf;  trains,  then  it  nnist  run  a  jircatc.r  nuiulu'r  ol'  trains. 
It  is  woll  known,  I'nrtiu'rniori.',  tiiat  the  risk  of  aci-idcnt. 
in  train  operation  rapidly  increases  with  the  <lciisily  in 
train  movement.  The  railway  companies  ullccted  hy 
maximum  train  len<;th  lej,nslation  would  l)e  the  roads 
of  heaviest  trallic  which,  if  they  were  prevented  from 
runninfj  very  lon^  trains  would  have  to  run  a  K''''"t'''' 
numher  of  trains.  These  would  have  to  lie  crowded 
closer  together  on  liic  schedule  with  cnnsctiuciil  .greater 
liahility  to  accident. 

The  statistics  imlicalc  lliat  there  wi-nld  iiavc  hceu  a 
considerahlo  increasi'  in  lailway  casualties  duriiii;  tlu^ 
past  ten  years,  except  that  the  growth  in  ti'alllc  luis  hceii 
ai)out  ollsct  by  the  increa.se  in  size  of  trains.  In  the 
ton  years  from  1!)()1  to  1!)1  t  density  of  railway  freight 
traffic  in  the  United  States  increased  3()%,  measured  in 
the  ton-miles  of  freight  carried  per  mile  of  lino.  This 
increase  was  more  than  taken  care  of,  however,  hy  the 
increase  in  freight-train  length  and  loading  so  that  the 
freight-train  mileage  i)er  mile  of  line  decroa.sed  3.8%. 

So  much  for  the  demonstration  that  legislation  to 
limit  the  length  of  railway  trains  is  legislation  to  in- 
crease instead  of  to  decrease  the  danger  in  railway  service. 
It  is  of  interest  to  note  also  the  financial  effects  of 
such  legislation.  In  1915  when  a  bill  limiting  the  length 
of  freight  trains  to  50  cars  was  pending  in  the  Legislature 
of  Illinois,  23  railway  companies  of  that  state  owning  a 
little  less  than  9,000  miles  of  railway,  made  an  estimate 
of  the  effect  such  legislation  would  have  on  their  in- 
vestments and  oi)erating  expen,ses.  This  estimate  showed 
that  over  $-15,000,000  which  these  companies  had  in- 
vested in  grade  reduction  and  heavy  rails,  in  siding  and 
terminal  track  extensions,  and  in  heavy  locomotives 
would  be  made  valueless.  On  the  other  hand,  they  would 
have  had  to  invest  about  $12,000,000  in  additional  loco- 
motives, locomotive  terminal  facilities,  and  passing  and 
terminal  tracks,  and  in  ten  years  to  come  would  have 
had  to  invest  over  $43,000,000  in  adding  second,  third, 
and  fourth  tracks  to  take  care  of  the  additional  number 
of  trains.  Besides  this,  the  companies  would  be  sub- 
jected to  an  increase  in  annual  operating  expenses  of 
over  $4,000,000,  made  up  of  additions  to  the  payroll  and 
increased  cost  of  fuel. 

There  could  hardly  be  a  better  illustration  of  the 
danger  to  the  public  welfare  involved  in  siich  attempts 
at  legislative  regulation  of  railway  affairs  as  has  become 
unfortunately  too  common.  There  is  one  aspect  of  such 
legislation  which  deserves  consideration  since  it  illustrates 
how  serious  the  action  taken  by  a  single  state  might  be  in 
interference  with  interstate  commerce.  Suppose  the  small 
State  of  New  Jersey,  for  example,  were  to  enact  a  law 
fixing  the  maximum  length  of  railway  trains  that  might 
be  operated  within  its  borders  at  50  cars.  All  the  trunk 
line  raihvays  which  run  across  New  Jersey  to  reach 
tidewater  at  New  York  City  would  be  affected  by  such  a 
law  and  would  be  compelled  to  split  up  trains,  alter 
division  points  and  go  to  enormous  expense.  Since  there 
is  no  margin  of  profit  in  railway  business  sufficient  to 
take  care  of  such  an  outlay,  the  inevitable  result  would 
be  an  increase  in  freight  rates  which  would  be  distrib- 
uted to  a  greater  or  less  extent  all  over  the  country. 


The  iil)\ii.iis  purpose  back  of  this  proposed  legiKla- 
li"n,  like  the  piiipose  hack  of  the  fidl-crew  laws,  is  to 
create  niiiic  situations  fur  railway  trainmen,  r)r  in  other 
words  (•oiiipci  tile  emplnyiiiciit  of  a  larger  numher  of 
men  to  perform  a  given  amount  of  work.  Unfortunately, 
these  niaximiim  train  laws  do  not  merely  take  a  dollar 
out  of  the  raihvny  treasury  and  put  it  in  the  pocket  of  a 
workman,  hut  I  hey  would  compel  the  railways  to  waste 
live  to  ten  dollars  for  every  one;  which  they  would  pay 
(tut'  in  increased  wages. 

m 
IPor^t   Data  Biroua^lhft  Togettlhier 

•  iovcriinieiital  ri'jxirls  aic  pi-n\ri-i)ially  dry  and  unin- 
tei'csting,  however  commt'iidahlo  may  be  their  intent  and 
thorough  their  execution.  Once  in  a  while  there  ajtpears 
one  which,  admirable!  in  itself,  ac<|uires  a  special  signifi- 
cance l)Ocau.se  of  the  mediocrity  of  its  follows.  Such  a 
leport  is  the  one  just  issued  by  the  Bureau  of  Foreign 
iiiid  Domestic  ("ommerce  under  the  title  "Ports  of  the 
LInited  States"  and  the  subtitular  description  "a  report 
on  terminal  facilities,  commerce,  port  charges  and  admin- 
istration at  68  selected  ports." 

In  this  volume,  a  bulky  document  of  431  pages  and  21 
inserted  maps,  the  author,  Grosvenor  M.  Jones,  Commer- 
cial Agent  of  the  United  States  Department  of  Com- 
merce, has  brought  together  the  nujst  valuable  informa- 
tion on  all  the  ports  of  the  country  doing  a  business  in 
excess  of  $30,000,000  or  1,000,000  short  tons  a  year. 
This  information  comprises  a  description  of  the  physical 
features  of  the  port,  in  the  more  important  cases  accom- 
panied by  maps,  a  statement  of  the  railway  and  steamship 
services,  recent  statistics  of  the  business  done,  tabulation 
of  the  ownership  of  waterfront  and  details  of  port  admin- 
istration and  charges.  This,  it  will  be  seen,  is  the  kind 
of  data  which  has  been  sought  by  many  engineers  for  a 
number  of  years,  and  it  is  the  kind  which  only  a  Federal 
bureau  can  well  compile.  The  department  and  its  agent 
are  to  be  congratulated  on  the  efficiency  with  which  the 
work  has  been  accomplished. 

Copies  of  the  report  may  be  procured  from  the  Super- 
intendent of  Documents  at  Washington,  D.  C,  for  750. 


Placing  everything  pertaining  to  the  collection  and 
disposal  of  garbage  and  other  refuse  at  Chicago  in  the 
Bureau  of  Waste  Disposal,  headed  by  a  competent  engi- 
neer, instead  of  having  the  work  divided  hetween  the 
Departments  of  Health  and  Public  Works,  is  a  most  com- 
mendable move.  Heretofore  in  most  of  our  cities  the 
collection  and  disposal  of  the  various  classes  of  municipal 
waste  have  been  conducted  in  a  hit-and-mis.3  fashion  in- 
stead of  l)eing  placed  under  competent  engineering  super- 
vision, where  they  belong.  The  common  neglect  of  waste 
collection  and  disposal  in  the  majority  of  cities  and  a 
misconception  of  the  relation  of  this  service  to  public 
health  have  combined  in  many  instances  to  put  the  service 
in  charge  of  the  health  department.  Both  by  function 
and  personnel,  health  de])artments  are  rarely  competent 
to  handle  waste  collection  and  disposal,  which  are 
essentially  engineering  problems  and  which  have  far  less 
direct  relation  to  health  than  was  formerly  supposed. 
The  misplacing  of  this  service  has  diverted  the  energy  and 
funds    of    health    departments    from    far    more    directly 
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health-])rotcctive  work  and  has  also  resulted  in  inefficient 
methods  and  unnecessarily  high  costs.  The  most  progres- 
sive health  departments  tliroughout  the  country  now 
recognize  pretty  generally  that  waste  collection  and  dis- 
posal do  not  naturally  fall  to  their  lot.  The  sooner  all 
health  departments  recognize  this  fact  the  better  it  will 
be  for  public  health  and  municipal  economy. 


An  important  court  decision  was  recently  rendered  in 
Mississippi,  where  certain  landowners  sought  to  enjoin 
the  United  States  Government  from  building  levees  along 
the  Mississippi  Kiver  and  the  court  refused  the  injunc- 
tion. To  engineers  generally  it  may  seem  very  strange 
that  such  a  suit  should  be  brought.  The  explanation  is 
that  there  has  long  been  a  conflict  of  public  opinion 
regarding  the  levee  system  in  the  sections  of  the  Mis- 
sissippi delta  protected  by  levees.  The  majority  of  in- 
telligent public  opinion  without  doubt  supports  the 
policy  recommended  by  practically  all  competent  engi- 
neers who  have  given  thorough  study  to  the  question 
and  understands  that  the  levee  system  is  the  only  means 
by  which  the  lands  along  the  river  can  be  given  protec- 
tion from  floods.  There  has  always  been,  however,  a 
noisy  minority  which  has  opposed  levees  on  the  ground 
that  the  confining  of  the  water  by  such  means  would 
make  the  floods  rise  higher  and  higher,  both  because  the 
spread  of  the  floods  over  the  bottom  lands  is  prevented 
and  because  of  the  claim  that  the  bed  of  the  river  is 
continually  being  built  up  by  deposits  of  sediment. 

It  has  been  easy  to  secure  considerable  popular  sup- 
])ort  for  this  theory,  because  the  residents  along  the  river 
have  themselves  witnessed  the  high-water  mark  of  the 
floods  rise  higher  year  by  year  as  the  levee  system  has 
been  extended. 

Of  course,  this  effect  was  expected  and  predicted  by 
the  engineers.  It  has  repeatedly  been  shown,  more- 
over, that  the  most  careful  investigations  have  not  re- 
vealed any  general  rising  of  the  bed  of  the  river.  On 
the  contrary,  as  far  as  any  change  can  be  determined 
in  the  river  bed,  as  a  result  of  the  confining  of  the  flood 
waters  by  levees,  the  tendency  is  toward  deepening  rather 
than  shoaling. 

It  can  readily  be  understood,  however,  that  these  tlior- 
ough  scientific  investigations  by  the  Mississippi  River 
Commission  are  of  little  weight  with  many  a  man,  com- 
pared with  the  evidence  his  own  eyes  give  him  of  the 
steady  increase  in  flood  heights.  It  is  not  strange,  there- 
fore, that  there  should  be  a  vociferous  minority  in  the 
I\Iississippi  delta  to  oppose  the  levee  system.  This  min- 
ority finds  representation  in  certain  Southern  newspa]KM's 
and,  as  previously  stated,  has  carried  its  opposition  into 
tlie  courts. 

It  will  be  obvious  that,  if  the  courts  had  decided  in 
favor  of  this  minority,  it  would  have  put  an  entire  stop 
to  levee  construction  along  the  Mississi))pi  and  would 
have  laid  a  foundation  for  damage  suits,  on  the  jiart 
of  owners  of  lands  injured  by  crevasses,  against  the 
iiuthorities  who  have  constructed  the  levee  system. 

This  court  decision  is  of  especial  interest  at  the  pres- 
ent time  when  the  Federal  flood-control  bill,  which  lays 
down   a   definite   policy  for  the  completion  of  the   ;\Iis- 


sissippi  liiver  levee  system  by  joint  contributions  of 
the  Federal  Government  and  ])rivate  landowners,  is  pend- 
ing in  Congress.  Certain  newsi)ai)ers  in  other  parts  of 
the  country  have  I)een  misled  l)y  the  vociferous  minority 
in  the  South  which  has  opposed  levees.  The  Chicago 
Tribune,  for  example,  recently  attacked  the  Humphreys 
flood-control  bill  in  the  following  terms: 

There  are  many  Southerners  and  among  them  owners  of 
land  which  is  overflowed  year  after  year  who  know  that  the 
flood-control  bill  is  a  dishonest  bill  and  know  from  experience 
that  the  $45,000,000  Mr.  Humphreys  wants  to  spend  on  levees 
will  be  wasted.  They  know  that  every  time  another  levee  is 
built  the  river  becomes  more  dansferous,  because  its  channel 
is  made  narrower  and  more  confined.  They  attribute  the  ap- 
parent affsrravation  of  the  floods  as  much  to  levees  as  to  the 
drainagre  development  in  the  Northern  states. 

It  is  a  thou.sand  pities  that  such  a  great  and  influen- 
tial public  journal  should  lend  its  influence  to  the  support 
of  quack  opinions  on  engineering  questions  which  are  so 
closely  concerned  with  the  national  welfare.  The  Tribune 
in  order  to  obtain  correct  information  need  do  no  more 
than  review  the  masterly  debates  in  the  House  of  Repre- 
sentatives, where  Congressman  Ilumjflireys  and  other 
supporters  of  the  flood-control  bill  set  forth  the  engi- 
neering authority  in  support  of  the  levee  system  and 
showed  conclusively  that  the  levee  .sy.stem  is  not  only 
the  best  way,  but  the  only  way  whereby,  within  practic- 
able financial  limits,  the  16,000,000  acres  of  land  in  the 
Mississippi  delta  may  be  given  protection  from  floods. 

While  the  slow  proce.-^s  of  mapping  and  measuring 
the  railways  is  going  forward,  the  main  data  of  the 
construction  historv  of  our  two-hundred-odd  thousand 
miles  of  track  are  being  gathered.  These  data  were 
gradually  being  lost,  up  to  the  time  the  Federal  Valua- 
tion Board  started  its  work.  But  railway  officials  them- 
selves did  not  realize  how  little  they  knew  of  their 
])roperty.  Not  until  they  set  their  own  valuation  men 
to  looking  up  the  records,  marking  out  the  property,  and 
measuring  track  and  eai'thwork,  did  they  discover  their 
lack  of  even  the  fundamental  items  of  a  simple  inventor}'. 

There  are  many  miles  of  abandoned  railway  roadbed, 
or  the  site  of  former  roadbed,  alongside  the  present 
track  of  our  more  prosperous  railways.  Dozens  of 
relocations  have  been  made  for  grade- reiUiction  or  change 
of  curvature.  The  future  student  of  railway-location 
economics  will  have  to  take  account  of  these  changes 
if  he  wants  to  deduce  sound  principles  of  location  or 
relocation.  The  questions  of  cost  and  value  that  are 
fundamental  to  all  consideration  of  railway  finance  or 
regulation  must  take  account  of  these  same  changes,  and 
as  well  of  the  vast  amounts  of  maintenance  expenditure 
that  have  been  incorporated  in  the  roadbed  for  replacing 
dirt  and  ballast  which  sank  out  of  sight  regardless  of 
theoretical  cross-sections. 

To  make  the  facts  revealed  by  the  railway  inventories 
available  for  future  use  requires  in  effect  the  compilation 
of  detailed  constnution  histories  of  the  various  roads. 
Now  that  the  forgotten  and  partly  lost  data  of  these 
histories  are  in  course  of  recovery,  it  is  well  to  think  of 
compiling  them  in  lasting  accessible  form.  It  is  hardly 
open  to  question  that  the  future  will  find  much  instruc- 
tion in  these  histories,  and  will  make  them  do  valuable 
service.  They  will  amply  repay  the  trifling  expense  of 
their  compilation. 
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PiUsburgH  Flat-Slab  Rtuillnin^^ 
and  t^e  Seattle  Testt 

Sir — In  your  issiu>  ol'  May  11.  WnVu  p.  MU).  .Idliii  A. 
l*\'r<;usoii  <jivrs  tlio  nilinjj;  on  llat-,><lal).^  wiiiih  lie  ai)|ilii'(l 
wlu'n  lie  was  onfjinivr  of  l'itt.sl)urj;h's  Bureau  of  Huiliiin^' 
Inspection  ami  wliicli  lie  proposes  to  reconiniend  for  tlie 
new  building  eode  of  lliat  eity.  It  is  sifiniiicant  that  a 
test  has  just  recently  been  made  on  a  tlat-slal)  building 
tiiat.  failed  when  a.  trillo  more  than  the  design  load  was 
placed  upon  it  and  that  satisfied  Mr.  Ferguson's  nding 
exactly,  so  far  as  I  can  interpret  it  at  least.  Furthermore, 
indit'ations  were  that  results  would  have  been  worse,  if 
only  the  load  had  been  ]ilaced  on  the  outside  panels  with 
the  interior  panels  unloaded. 

This  building,  located  in  Seattle  {Eii(/iiicciin(f  News, 
May  25,  p.  992),  did  not  collapse  but  cracked  badly  and 
showed  unit  stresses  in  tlic  steel  as  high  as  44,000  lb.  per 
sq.in.  and  in  the  concrete  as  high  as  2,930  lb.  per  sq.in., 
and  also  a  peniianent  set.  This  was  under  static  load 
applied  once.  Repetition  of  the  load  would  doubtless  have 
produced  results  similar  to  those  in  a  large  building  of 
similar  design  that  had  to  be  abandoned  because  the  floors 
liad  sagged  as  much  as  3  in.  and  bad  cracks  showed  up  in 
every  direction.  I  do  not  know  what  this  building  was 
designed  for,  but  it  figures  out  160  lb.  per  sq.ft.  on  Mr. 
Ferguson's  standard. 

It  is  well  for  people  to  know  just  what  they  are  getting. 
If  the  first  disinterested  test  on  a  flat-slal)  building  shows 
failure,  the  second  and  all  other  buildings  made  on  the 
same  standard  are  apt  to  do  the  same,  unless  we  can  be 
convinced  that  Poisson's  ratio  and  "bond-shear"  were 
merely  oil"  the  job  or  had  not  worked  so  far  west  as  the 
Pacifie  slope. 

It  is  instructive  to  compare  this  flat-slab  ruling  with 
the  requirements  for  beam-and-slab  design  in  the  Pitts- 
burgh Building  Code.  For  the  positive  moment  Mr.  Fer- 
guson gives  0.0625  W  L  in  a  square  surrounding  the  col- 
umn head.  Half  of  the  rods  cut  are  at  45°  and  there- 
fore good  for  seven-tenths  of  their  area,  total  85%,  or 
0.0531  W  L. 

The  code  requires  that  ordinary  beams  and  slabs  be 
designed  for  0.083  W  L.  In  the  square  surrounding  a 
column  head  the  girder  would  be  cut  twice  and  the  slab 
would  be  cut  twice,  making  the  total  moment-resisting 
value  in  this  section  4  X  0.083  W  L  or  0.333  W  L.  The 
beam-and-slab  design  must  thus  be  more  than  six  times 
as  strong  as  the  flat-slab  design.  Tension  in  concrete 
has  to  take  up  the  difference. 

This  is  some  difference,  but  if  people  want  this  sort 
of  structure,  let  them  have  it;  only,  they  ought  to  know 
what  the  solitary  disinterested  test  shows  and  how  the 
two  standards  compare  theoretically,  and  why  the  beam- 
and-slab  design  is  penalized. 

Edward  Godfrey. 

Monongahela  Bank  Bldg.,  Pittsburgh,  Penn., 
June  1,  1916. 


[This  letter  was  submitted  to  Mr.  Ferguson  and  he  lias 
replied  as  follows — Kditor.  | 

Sir — Mr.  (iodfrey  has  not  interpreted  the  IMttsburgh 
ruling  on  flat-slab  construction  correctly,  iiuisniuch  as  tli(! 
design  loading  was  500  lb.  per  sq.ft.  live  ajid  the  Seattle 
floor  would  be  good  for  only  110  lb.  ))er  scj.ft.,  according 
(o  the  ruling,  using  the  floor  as  designed,  not  as  built. 

There  is  given  herewith  a  table  showing  the  stresses 
computed  according  to  the  Pittsburgh  rulijig,  using  the 
floor  as  designed  and  also,  for  the  sake  of  comparison, 
three  sets  of  stresses  from  the  report  of  the  test. 

COMPARISON  OF  STRESSES   IN   BELL  ST.    WAREHOUSE, 

SEATTLE* 

(Stresses   in   pounds   per  square   inch) 

s: 

i-'^v    a        JjniJ^  sa^         za^ 

.D^fg^a-  ^:r.3  S«3  |«3 

■>-— M_  .  (u  ii  a  X  0)  «  c  i"  e« 

Location  Kind         ccCQirio.       -^Xrt         ScfiS        SwiH 

, — 700  Lb.  per  Sq.in. , 

Interior  column     I  Concrete     .      1,680  2,240  2,650  1,828 

interior  column.   ^  j,jggj    30,000        27,.''jOO        30.100        17,700 

Exterior  column    I  f'oncrete     .      2,016  2,00.--.  2,930  1,085 

i^xterior  column.  J  gjggj    36,000        32,400        46,000        27,000 

Center    of    span,  I  Concrete     .  600  875  1,050  700 

interior    (Steel    16,600  17,200  18,550  16,4.''.0 

Center    of    span,  )  Concrete     .  720  1,620  1,950  1,290 

exterior (Steel    20,000  37,000  41,500  32,250 

•The  allowable  stresses  according  to  the  Pittsburgh  Rein- 
forced-Concrete  Code  are  16,000  lb.  per  sq.in.  for  steel  and 
650  lb.  for  the  concrete. 

It  will  be  evident  that  the  Seattle  building  would  not 
have  passed  the  Pittsburgh  ruling  even  considering  that 
the  construction  would  be  in  every  respect  according  to 
the  design.  Had  the  steel  in  the  Seattle  building  been  in 
the  position  intended,  undoubtedly  the  measured  stresses 
would  have  been  less  than  those  reported  and  somewhat 
nearer  to  those  resulting  from  the  application  of  the 
Pittsburgh  ruling. 

The  following  computations  have  been  made  in  order 
to  show  how  closely  the  stresses  computed  by  the  Pitts- 
burgh ruling  compare  with  the  actual  measured  stresses, 
assuming  the  steel  to  be  in  the  position  in  which  it  was 
actually  found  to  be. 

Lb.  per  Sq.in. 

Interior  column: 

Concrete    3,340 

Steel    53,700 

Exterior  column: 

Concrete    4,008 

Steel    64,440 

These  computed  stresses  may  be  compared  with  the 
stress  reported  in  a  paper  by  Mr.  Hooker,  Assistant 
Superintendent  of  Buildings  of  Seattle,  before  the  Pacific 
Northwest  Society  of  Engineers,  of  50,800  lb.  per  sq.in. 
for  the  steel  in  the  bands  at  an  exterior  column  and  would 
seem  to  indicate  that  the  ruling  is  conservative. 

In  order  to  explain  the  effect  of  the  Pittsburgh  ruling 
on  the  design,  the  depth  of  a  drop  panel  necessary  in 
order  for  the  design  to  comply  with  the  ruling  was  calcu- 
lated for  the  slab  at  the  column  and  found  to  require  a 
total  depth  of  20  in.,  while  the  depth  of  the  slab  as 
designed  was  10%  in. 

I  am  at  a  loss  to  understand  Mr.  Godfrey's  remarks 
in  the  fourth  and  fifth  paragraphs.  His  statement  of  the 
moment  coefficients  of  the  flat-slab  ruling  is  incomplete 
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and  his  deductions  from  those  f^iven  in  the  fodo  lor 
ordinary  beams  and  slal)s  incorrect  as  a  comparison.  The 
ruling  gives  for  the  negative  moment  at  the  column  cap 
0.0!)  1  VV  L;  for  positive  moment  at  the  center  of  the  span 
0.0()25  W  L.  Adding  these  together  gives  0.1535  W  L. 
Since  these  moments  are  given  for  a  circle  around  the 
column  and  concentric  therewith,  the  rods  are  all  cut 
nearly  at  90°  and  not  at  45°,  as  Mr.  Godfrey  says.  Thus 
the  total  moment-resisting  value  in  this  section  is 
0.1535  W  L  instead  of  0.0531,  as  given  in  his  letter.  In  the 
fifth  paragraph  Mr.  Godfrey  has  forgotten  that  in  the 
beam  and  slab  construction  half  the  rods  cut  by  a  square 
surrounding  the  column  head  are  at  90°  and  therefore 
good  for  nothing  in  moment-resisting  value;  nearly  all 
the  rods  react  upon  the  beam  and  not  the  column.  The 
value  in  this  section  is  then  2  X  0.083  W  L  or  0.166  W  L, 
comparing  closely  with  the  foregoing  value  of  0.1535  W  L 
for  flat  slab  according  to  the  ruling,  instead  of  the  errone- 
ous values  of  0.333  W  L  given  by  Mr.  Godfrey. 

John  A.  Fickguson, 
Secretary-Engineer,  Pittsburgh  Building 
Code  Committee. 
Pittsburgh,  Penn.,  June  22,  1916. 
'^. 

lEsa^aEaeeraEag 


Sir — An  editorial  in  Engineering  News  of  Apr.  27, 
entitled  "Cooperation,  But  to  What  End  ?"  remarked  that 
"The  high-motived  gathering  of  engineers  at  Chicago 
known  as  the  Conference  on  Cooperation  met  for  the 
broad  purpose  of  securing  cooperation — and  nothing 
more."  It  appears  also  that  no  definite  action  was  taken 
by  that  conference,  because  there  was  no  well-defined 
object  before  the  meeting,  and  a  degree  of  nebulosity  per- 
vaded the  minds  of  those  present  touching  the  purpose  for 
which  these  engineers  were  assembled. 

The  writer  wishes  to  suggest  a  line  of  cooperation 
among  honorable  members  of  the  American  Society  of 
Civil  Engineers  which  promises  fruitful  results  and  aims 
to  arrest  a  great  and  growing  evil  that  now  besets  the 
profession. 

The  title  "Member  of  the  American  Society  of  Civil 
Engineers"  lias  in  the  past  carried  with  it,  and  should 
now  carry  with  it,  a  valid  credential  of  honorable 
character.  But  the  system  by  which  applicants  are 
admitted  to  membership  has  acted  as  a  dragnet  to  embrace 
"all  sorts  and  conditions  of  men,"  so  to  speak,  including 
a  large  number  of  members  who  are  wholly  devoid  of 
those  qualities  that  are  generally  recognized  as  character- 
izing honorable  members  of  the  profession. 

In  times  past  we  as  a  profession  have  enjoyed  the  dis- 
tinction of  occupying  a  high  plane  of  professional  ethics 
and  a  character  of  rigid  honesty  that  could  not  be  im- 
])ugned.  The  title  Civil  Engineer  has  carried  with  it 
assurance  of  honorable  and  incorruptible  character.  It 
is  feared  that  this  distinction  is  rapidly  l)cing  lost. 

The  writer  is  not  informed  to  what  extent  standards  of 
ethical  conduct  are  being  maintained  by  engineers  in 
other  parts  of  the  United  States,  but  in  this  region  there 
iis  abundant  evidence  to  sustain  the  foregoing  declaration, 
indicating  the  woeful  degradation  into  which  the  profes- 
sicm  has  fallen. 

It  has  come  to  be  the  general  practice  among  a  large 
number  of  engineers  who  arc  members  of  the  American 


society  to  throw  all  idea  of  professional  ethics  to  the  wind 
and  to  descend  to  the  lowest  plane  of  disgraceful  scram- 
bling for  "jobs,"  not  hesitating  to  elbow  out  of  their  way 
engineers  who  may  have  won  prior  claims  to  any  particu- 
lar "jobs"  and  not  scrupling  at  any  sort  of  unfair  or 
dishonest  means  to  "get  there." 

This  evil  has  grown  to  such  proportions  in  this  terri- 
tory that  it  is  driving  out  of  the  field  the  men  who  are  not 
willing,  and  who  indeed  are  incapable,  of  adopting  thfc 
methods  of  the  "get  there"  element  in  order  to  enter  into 
competition  with  them. 

It  seems  a  hopeless  task  at  this  late  day  to  undertake 
to  purify  the  membership  of  the  American  Society  of 
Civil  Engineers  by  attempting  to  weed  out  the  unworthy, 
and  there  appears  to  be  no  provision  in  the  constitution  of 
the  society  for  applying  any  process  to  such  an  object. 
The  suggestion  is  here  offered,  however,  that  an  organiza- 
tion within  the  society  to  promote  cooperation  among  its 
members  may  find  a  tangible  object  and  a  fruitful  field 
of  effort  along  the  lines  alluded  to. 

The  idea  of  the  writer  may  be  presented  in  this  concrete 
form:  That  a  suhorganization  within  the  society  might 
be  formed  by  the  voluntary  enlistment  therein  of  honor- 
able members,  which  should  lay  down  a  code  of  ethics  to 
be  observed  by  all  members  of  the  society  in  good  stand- 
ing; and  that  all  of  the  "baser  sort"  who  refuse  or  fail  to 
recognize  and  observe  such  code  shall  be  anathema  and 
shall  be  ostracized  and  categoried  as  pariahs. 

If  this  idea  should  take  form  and  develop  along  the  lines 
suggested,  there  might  be  evolved  a  "high  court"  in  which 
to  try  offenders  against  the  established  code  and  mete  out 
to  those  who  deserve  it  such  moral  and  professional  pun- 
ishment as  lies  within  the  power  of  the  court  to  inflict. 

Clarksdale,  Miss.,  June  14,  1916.  T.  G.  Dabney. 


flsa  FIlmtt=SIls^Ib   FSooff"© 

Sir — In  the  design  of  flat-slab  construction  it  has 
recently  come  to  the  writer's  notice  that  flat  slabs  as 
designed  in  accordance  with  the  Chicago  Ordinance,  or, 
at  least  as  interpreted  from  the  Chicago  Ordinance,  are 
weak  in  at  least  one  particular. 

It  is  the  custom  and  requirement  in  fiat-slab  design 
in  Minneapolis  to  figure  one-(|uarter  of  the  panel-load  as 
being  transferred  and  carried  by  the  spandrel  beams  in 
square  panels;  while  spandrel  beams  designed  in  accord- 
ance with  the  Chicago  flat-slab  ruling  are  not  figured  for 
any  part  of  the  panel  load.  One-quarter  of  the  panel-load 
is  in  all  probability  greater  than  the  actual  amount  of  the 
load  carried  by  the  spandrel.  It  is  however  a  safe  require- 
ment and  leaves  no  question  as  to  the  safety  of  this  part 
of  the  construction. 

On  the  other  hand,  when  spandrels  are  figured  only  to 
carry  the  brick  load,  and  a  large  part  of  this  brick  load  is 
figured  as  arched,  it  seems  to  the  writer  that  serious 
results  are  bound  to  develop  where  slabs  are  loaded  to 
their  full  capacity. 

The  purpose  of  this  article  is  to  draw  out  discussion 
that  mav  correct  this  one  defect  in  flat-slab  design,  as  it  is 
at  present  being  maintained.  W.  E.  Lokd. 

1303  Merchants  National  Bank  Building, 
St.  Paul,  :\finn.,  June  20,  1916. 
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('Vanillic,  ill   the   I'liivcisity  <<\'  ( JiMciiiimt i  where  there  was 

."^yyol'SlS     At  the  rrcnil  ninnuil  iiicrliin/  t)f  Ike  a    very    conipletu    coiiiHTalioM    between    (leparliiieiilH,    the 

*S'oriV///  for  the   Pronto  I  ion  of   Hnijinrrrin;/    Eilu-  ciitin'  I'neulty  li.xiii-,'  tlie  iiistnictioii  in  all  (lepartiiientH, 

cation,  ('.  h\  Mann,  of  tlir  Carni'i/ie  Fauntlalion,  'I'lie   low   staiidinf,'  oi'  students   in    |)liysies,   ineclianies, 

madt'  an  address  on  the  faults  of  iircsmt-dni/  i-ni/i-  ami   calculus  leads  to  a  second  hypothesis  that  the  stu- 

nrcring  education,  a.-i  disclosed  Iji/  the  studies  of  a  dents  do  not  nnilnstiuid  the  work   in  those  riindaniental 

joint  commitfee  of  entjineerinu  societies,  and  the  suhjecls.      This    may    he    <lne    to    loo    many    problems  of 

renirilies  thai  siifniesird  lltnnselres.  Archimedean    iy]H' — too    few    of    obvious    a|)pIieation    to 

comiMon-i)lace  matters.     The  ionic  theory  is  presented  he- 

The  most  detailod  rejiort  yet  ijiven  of  the  studit's  of  fore  freshmen  <,'et  the  common  facts  of  ])liysical  and  eliom- 
C.  1{.  Mann,  of  the  Carne>.ne  Foundation  and  the  .loint.  ical  science — under  which  conditions  they  cannot  absorb 
Committee  v\'  Kn.uinccrinL;-  Soriclics,  iiilo  the  improM'-  abstract  ideas.  Too  niin  li  of  Ihe  work  in  ^fenoral  i,s  given 
n\ent  of  American  cn^iiiecrin;;-  education,  was  prcsenliMl  in  too  ahstract  a  way  and  the  tasks  are  not  set  after  a 
at  the  twenty-fourth  annual  meeting  of  the  Society  for  scientitie  determination  of  what  the  student  can  really  do. 
the  Promotion  of  Engineering  Hdueation.  I'rofessor  A  third  hypothesis  is  po.ssible — that  the  instructors  and 
.Mann's  address  probably  indicated  the  trend  of  his  formal  ])rofessors  do  not  understand  the  science  of  teaching.  In 
rejHJrt  to  be  published  in  the  near  future.  The  discussion  the  investigations  of  the  Carnegie  Foundation,  some  ques- 
was  lively  and  jirotracted  l)iil  not  hostile  to  his  facts  and  tions  were  first  asked  on  pedagogical  matters,  but  the  pur- 
cont'lusions.  suit  of  this  line  had  to  be  given  up  because  too  few  under- 
lie first  sketched  the  development  of  American  public  stood  even  the  terms  of  pedagogy.  There  was  to  be  seen 
educational  systems  to  show  how  had  come  about  the  sep-  very  little  study  by  engineering  instructors  of  the  science 
aration  of  training  in  the  "useful"  arts  and  sciences  as  of  education. 

contrasted  Avitli  more  "humanitarian"  instruction.  lie  The  teachers  of  most  technical  subjects  are  better  in- 
showed  that  the  universal  demand  for  vocational  edu-  structors  than  those  of  the  more  abstract  subjects,  and 
cation  was  changing  the  public  school  situation  and  should  this  results  because  the  men  are  in  closer  touch  with 
result  in  greater  immediate  benefit  to  the  mass  of  stu-  practical  matters  that  appeal  to  the  student.  In  Seattle 
dents — the  only  justifiable  use  of  tax-supported  schools,  the  teaching  of  mechanics  has  been  made  possil)le  in  the 
Modern  technical  schools  were  described  as  not  having  freshman  year  without  calculus,  the  work  being  ap- 
been  established  like  law^  and  medical  schools,  as  the  devel-  proached  by  a  series  of  practical  projects  or  problems, 
opment  of  apprentice  training,  but  by  college  professors  Results  were  presented  of  Professor  Mann's  second  ques- 
in  an  endeavor  to  meet  the  demands  of  the  times.  But  tionnaire  as  to  the  relative  importance  of  the  various  char- 
the  engineering  schools  had  been  kept  apart  from  the  arts  acteristics  which  an  engineer  should  display.  Results  of 
colleges  and  the  students  even  treated  as  of  different  this  and  the  first  questionnaire  are  shown  up  by  the  follow- 
caste.      The   achievements   of   engineering  had   forced   a  ing  tabulation : 

recognition  of  the  essential  nature  of  practical  arts.   There  second           First 

still   remained   to   be   recognized,   however,   the  essential      Character    24.0  41.0 

,  .  Judgment     19.5  17.5 

nature  of  what  might  be  called  human  engineering,  some-      Efficiency  16.5  14.5 

,,   .  1-1,1  •  •  11  ,  ,        11       ,    1  Understanding  of  men 15.0  14.0 

thing  which  the  engineering  schools  must  eventually  take  75.0   8? 

,1  ■      ±-  1  J.     1      J!  1  ii.1  Knowledge  of  fundamentals 15.0  7.0 

up — tlie  organization  and  control  ot  men  and  wealth.  Technique  10.0  6.0 

A  study  of  the  records  of  American  engineering  schools  ^^'^             _i^ 

showed  tiiat  practically  50%  of  the  students  had  barely  "^                ^o*' 

passed  in  such  fundamental  subjects  as  physics,  mechan-  In  all  6,T?3  votes  had  been  received,  of  which  6,069  had 

ics  and  calculus — a  condition  which  indicated  some  dee])-  been  counted  up  to  May  1.     The  relative  importance  of 

seated  faults.  the  groups  of  qualities  was  computed  from  the  votes  by 

In  the  first  place  it  appeared  that  students  were  given  the  method  described  in  Thorndike's  "Theory  of  Mental 

to  "soldiering" — much  as  did  men  in  the  industries.     In  and  Social  Measurements."     Character  was  rated  higher 

the  latter  case  so-called  scientific  management  had  led  to  than  judgment  by  84.8%   of  men   having  less  than   10 

careful  fixing  of  the  tasks  which  might  be  expected.     In  years'  experience,  and  by  86.3%  of  men  having  10  to  19 

engineering  school  courses  the  tasks  needed  to  be  scien-  years'  experience. 

tifically  set  to  meet  the  student's  ability,  environment.  Professor  Mann  contended  that  better  teaching  of  the 
and  the  subject  taught.  Instead  of  pass  marks  there  subjects  rated  by  the  voters  as  of  25%  importance  will 
would  better  be  a  grading  of  students  according  to  the  give  the  improvement  and  development  in  the  character- 
severity  of  tasks  which  could  be  accomplished.  All  this  istics  rated  as  having  75%  importance, 
necessitated  constant  study  of  students  by  instructors.  In  the  discussion,  Dean  W.  M.  Thornton  (University 
and  close  cooperation  between  all  instructors  in  check-  of  Virginia),  W.  T.  Magruder  (Ohio  State  University), 
ing  up  the  grading  of  subjects.  Progress  demanded  the  C.  S.  Howe  (Case  School),  D.  C.  Jackson  (Massachu- 
abandonment  of  certain  academic  ideals  now  tenaciously  setts  Institute  of  Technology),  A.  L.  Rohrer  (General 
adhered  to — for  instance,  the  idea  of  autonomous  de-  Electric  Co.),  C.  i\I.  Dooley  (Westinghouse  companies), 
partments  in  the  engineering  schools.  The  men  in  one  among  others,  agreed  that  very  few  failures  of  men  in 
technical  branch  or  department  should  scrutinize  the  school  or  outside  were  due  to  failures  in  technology; 
tasks  and  instruction  in  another  department.  How  this  most  were  due  to  miscellaneous  defects  of  character, 
could  be  done  and  the  benefits  secured  could  be  seen,  for  There  was  universal  agreement  that  considerable  influence 
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fould  1)0  mado  over  charactor  of  students  in  scliool,  but 
there  was  not  a'^Teenient  tliat  it  could  l)e  eoiniiletely 
molded. 

In  closing  the  discussion  Professor  iMann  stated  that 
it  was  a  very  complicated  subject,  in  which  all  the  points 
were  very  apt  to  be  misunderstood.  He  thought  that  all 
would  agree,  however,  that  the  engineers'  opinions  of 
what  the  .schools  should  prepare  their  students  for  showed 
that  there  were  other  tilings  needed  than  mere  knowledge. 
The  engineering  schools  were  not  giving  the  other  things. 
Good  teaching  in  engineering  schools  was  much  more 
difficult  than  in  art,  law,  or  medicine,  because  of  the  inher- 
ent difficulty  of  mastering  matter  compared  with  exploit- 
ing mind.  The  capture  of  matter  was  absorbing  and  led  to 
forgetting  the  phase  of  character  development.  There 
was  an  insistent  demand  for  more  cultured  engineers. 
The  problem  was  to  reunite  the  mastery  of  matter  and  the 
earning  of  a  living  with  more  culture. 


it(slh.    Inletlclhs^ 
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The  latest  revised  profile  for  the  new  gravity  water- 
supply  fiom  the  Sierra  Nevada  .Mountains  for  8an  Fran- 
cisco, Calif.,  is  reproduced  herewith,  together  with  a 
tabular  construction  program  showing  by  years  the 
amounts  already  expended  and  to  be  spent  on  different 
elements  of  the  project — not  including  the  city  distrib- 
uting system,  which  M'ill  not  be  taken  up  at  present.  The 
profile  and  the  table  have  been  taken  from  a  pamphlet 
report  by  ^1.  M.  O'Shaughnessy,  City  Engineer  of  San 


Francisco.  'I'iic  following  extracts  from  the  re])ort  sup- 
])leinent  the  profile  and  table  and  explain  how  and  why 
the  Freeman  plan  of  1912  (described  at  length  in  EiKji- 
neering  News  of  Dec.  26,  1912)  has  been  modified  as'  to 
capacities  of  some  sections  of  the  projeci  : 

The  Hetch  Hetchy  wlU  be  the  flr.st  reservoir  .site  utilized, 
and  the  Lake  Kloanor  and  Cherry  Valley  dams  will  be  built 
later,  as  the  necessity  for  increasing  the  water-supply  beyond 
the  capacity  of  the  Hetcli  Hetchy  watershed  arises.  The 
aqueduct  In  the  initial  development  will  consist  of  88  ml.  of 
pipe  5  to  5'/4  ft.  in  diameter,  and  66  ml.  of  tunnels  10  to  10  Vo 
ft.  in  diameter,  a  total  length  of  154  mi.  to  the  county  line  of 
San  Francisco.  After  the  first  19  mi.  of  aqueduct  from  Early 
Intake  is  completed,  the  water  will  be  dropped  1,300  ft. 
through  an  electric  generating  station  at  Moccasin  Creek, 
where  an  average  of  66,000  hp.  will  be  available.  An  ultimate 
consumi)tion  in  the  San  Francisco  Bay  region  of  400,000,000 
gal.  daily  from  this  source  is  contemplated,  and  the  aqueduct 
tunnel  above  the  power  house  is  designed  for  this  quantity,  so 
that  the  full  amount  of  water  may  be  diverted  and  used  in 
the  power  house  at  once,  thereby  safeguarding  the  city's 
water  rights  and  giving  the  city  a  marketable  asset  at  an 
early  stage  of  development.  Kelow  the  power  house  the  tun- 
nels from  Moccasin  Creek  to  the  east  foothills  of  the  San 
Joaquin  Valley  are  at  present  designed  for  200,000,000  gal. 
daily,  as  the  full  quantity  will  not  be  re<|uired  by  the  city  for 
many  years  and  as  the  saving  in  first  cost  and  interest  will 
greatly  exceed  the  cost  of  driving  a  second  parallel  tunnel 
when  it  becomes  necessary  to  do  so  at  a  later  date.  The  tun- 
nels in  the  Coast  Range  have  been  designed  of  the  size  speci- 
fied, for  the  same  reason.  The  San  Joaquin  Valley  pipe  and 
the  pipe  from  Irvington  to  San  Francisco  are  made  of  only 
60,000,000  gal.  daily  capacity,  also  to  save  initial  cost  and 
interest  on  premature  investments. 

The  Freeman  plan  of  1012  called  for  all  tunnels  to  be 
built  at  once  for  400,000,000  gal.  daily  capacity,  the  San 
Joaquin  Valley  pipe  line  for  240,000,000  gal.  daily  and  the 
pipe  line  from  Irvington  to  San  Francisco  for  50,000,000  to 
100,000,000  gal.  daily.  In  the  interests  of  economy  and  due 
to  the  restrictions  in  utilization  of  irrigation  wa'ers  in  the 
Raker  Bill  [Act  of  Congress]  the  size  of  initial  installation 
has  been  modified  as  already  described. 
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Year 
1900  to  1915 

1916 

1917 

1918 

1919 

1920 

1921 

1922 

1923 


General  En- 
gin  'oring, 
Li'gal  Ex- 
pense, Wa- 
ter-Supply 
Investiga- 
tions, Hy- 
drography* 

.    $5.58,000 
65,000 


Lands, 

Water 

Rights, 

Riglits-of- 

way* 
$1,285,000 
25,000 


Hetch 
Hetchy 

R.R.t 
$200,000 
1,6.50,000 


Lower 
Cherry  Ca- 
nal and 
Temporary 
Power 
Plant t 


Hetch 

Ilctciiy 
Reservoir 

$1.50,000 
1(!0,0()0 
700,000 
900.000 

1,100,000 

1,140,000 


Tunnel 
from 
Early   In- 
take to 
Moccasin 
Creek 
$74,000 
50,000 
7.50,000 
1,. 100,000 
1,300,000 
1,300,000 
1,300,000 


H  tch  Hetchy  .\queduct- 

Tunncl 

from 

Moccasin 

Creek  to 

East   .Side    San  Joaquin 


of  San 
Joa<iuin 
Valley 


$10,000 

40,000 

150,000 

.500,000 

1,000,000 

1,200.000 

1,100,000 


Vallc^ 
Pipe 
Line 

$5,000 

30,000 

65,000 

300,000 

700,000 

1,300,000 

1,300,000 

1,300,000 


Coast 
Range 
Tunnel 

$10,000 
125,000 
1,000,000 
1,500,000 
2,000,000 
2.000,000 
3,000,000 
3,000,000 


Pipe  Line 

ffoni 
Irvington 

to  San 
Francisco 


Moccasin 
Creek 


Initial  In- 
stallation, 
37,500  Kw. 


$10,000        

40,000        

250,000        

700,000  $1,400,000 

1,300,000  2,000,000 

1,300,000        

1,265,000 


Totals 
for  Entire 
System 
$2,267.01)) 
2,085.000 
1,745.0,10 

3.345.0)  1 
4,600.00  ) 

7.740.01)  ) 
8.900,00) 
6,800,000 
6,665,00) 


Totals...     $623,000       $1,310,000     $1,8.50,000      $240,000       $4,150,000     $6,074,000     $4,000,000     $5,000,000  $12,635,000    $4,865,000     $3,400,000     $44,147,00) 
*  Expenditures  under  this  head  after  1916  are  included  in  construction  costs  of  reservoir,  aqueduct  and  power  plant,         f  Cost  of  operation  and   maintenance   of 
railroad  and  power  plant  is  included  in  construction  cost  of  reservoir  and  a<iueduct. 
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A  ((insitlcrnlile  jmrt  of  ^Ir.  O'Slmiiirliiu'ssv's  icpoil  is 
tli'Voti'd  til  a  rovii'w  of  tlic  Iiistorv  ami  slalf  (ir^'aiii/.iitidii 
of  tilt'  lios  Aiigi'lt's  anil  Catskill  aiiucijuct  piojci  Is,  khi- 
sisliii;,'  (if  Ixitli  toxt   and  dia^'raiiis. 

Mttstex*  Meclhxeiiniics  IRepoirt  oim 
I^ocosnotive  Practice 

The  niinual  inoi'tiiii.r  ol  I'l,'  Amcruan  K'ailw.iv  Maslcr 
Moi'hanic-s  Association  was  iiclil  last  wcrk  in  Atlantii' 
City,  foUowiiifr  the  convi'iition  of  (he  Maslcr  Car  Hiiilil- 
crs  Association  held  the  ])revit)iis  week.  Tlic  lulid  cnroll- 
iiieiit  of  memhors  at  both  conventions  was  alioiit  "')(); 
soniethinfj  over  donMe  that  nnnd)er  of  su|)i)lynien  were 
re<j:istered,  and  tiie  re<;istration  of  ladies  and  jjuests 
increa.sed  the  total  to  nearly  ."iJIOO.  The  cxiiiliit  t>{  i-ail- 
way  supplies  and  appliances  in  connection  with  the  con- 
ventions was  fidiy  up  jo  the  standard  set  \i\  previous 
years  an<l  fully  e(|unled,  if  il  did  not  exceed,  in  (cclinical 
value  the  proceedings  of  the  convention    itself. 

Among  the  reports  of  s])ecial  interest  |i;'c-entcd  to 
the  convention  were  those  of  tlie  Connnittcc  on  Super- 
hcated-Stcam  Locomotives.  On  dan.  1,  IIIKI,  there  were 
15,()(iG  locomotives  with  supeihealers  in  service  in  the 
Ignited  States  and  Canada.  At.  the  present  time,  jirac- 
tically  all  new  road  locomotives  built  are  equii)|)e(l  with 
superheaters,  and  many  roads  are  ordering  them  on 
new  switching  engines.  In  addition,  superheaters  are 
being  applied  to  inany  exi.sting  locomotives  that  are  of 
modern  design  and  in  good  condition. 

The  committee  reported  that  locomotive  superheaters 
save  15  to  25%  in  fuel  consumption  and  20  to  ;50%  in 
water  consumption  in  everyday  operation,  while  numerous 
tests  have  shown  higher  economies.  Even  more  important 
in  practical  operation  is  the  increase  in  the  power  of  the 
locomotives  obtained  by  superheaters.  On  a  number  of 
railways  the  application  of  superheaters  has  reduced  the 
time  of  freight  trains  on  the  road  10  to  ^'>%  and  at  the 
same  time  eliminated  one  stop  for  coal  and  two  stops  for 
water  on  a  freight-engine  division. 

The  standing  Committee  on  ilechanical  Stokers  re- 
ported that,  418  locomotives  have  now  been  equipped  with 
juechanical  .stokers,  distributed  among  the  different  makes 
as  follows:  Street,  866;  Crawford,  413;  Standard,  100; 
Ilanna,  39.     In  1911  only  12  locomotives  with  mechan- 


I'mI  stokers  were  iji  use.  While  the  nuichincs  are  doinp 
siiti-faclory  .ser\iee  and  are  adniitled  to  he  a  nece;sitv  on 
the  liea\ie-l  cliiss  of  locomotives,  tlii^y  are  still  undergoing 
de\c'|ii|inicnt    and    iiMprovcnienf. 

.\  dc|iarlure  in  locoinolive  prailiee  which  is  in  its 
infancy,  hut  u  liich  in  the  ojiinion  of  sonu;  is  likely  U 
luivc  iniiiorlant  <li\ elopnient,  is  (he  use  of  ))owd(!red  coal 
as  fuel.  Three  |Miudered-fuel  loi-omotivcs  are  in  service — 
one  on  the  New  ^'ork  ( 'cut  ral,  oiu'  (ui  the  Chicago  North- 
western and  one  on  the  Delaware  &  IIn<lson.  The  iast^ 
named  nuichine  was  on  exhibition  at  the  convention.  In 
(he  discussion  on  (he  ])ossihle  future  development  of  pow- 
dered fuel  much  enipluisis  was  laid  on  the  dillicnlly  and 
danger  in  storing  |)ow(lered  coal  for  any  length  of  time  on 
account  of  the  liability  to  heating  and  spontaneous  (com- 
bustion. An  engineer  who  has  been  in  charge  of  the 
work  with  ])owdered  coal  on  the  Chicago  &  NorthweHtern 
advised  against  storing  nH)re  (luui  10  to  ]'>  tons  at  oik; 
time. 

A  rejiort  on  train  resistance  and  tonnage  rating  was 
presented  giving  new  figures  for  (he  (dtnputation  of  train 
resistance  for  exceptionally  heavy  cars  and  confirming 
previous  reports  of  this  committee.  Curve  re.sistance 
should  b(!  taken  at  from  0.8  to  0.9  lb.  j)er  ton  per  degree 
of  cui'\('  instead  of  O.T)  Ih.  jier  ton  jier  degree,  used  in 
many  of  the  older  formulas. 

The  election  of  odiccrs  resulted  as  follows:  President, 
William  Schlafge  (Erie)  ;  vice-presidents,  F.  II.  Clark 
(B.  &  ().),  W.  II.  Tollcrton  (Uock  Island),  C.' S.  Giles 
(L.  &  X.)  ;  members  of  the  executive  committee,  J.  Pur- 
cell  (Santa  Fe),  M.  K.  Barnum  (B.  &  0.),  W.  E.  Dun- 
ham  (C.  &  X.  \\\).  M.  V.  Kinnev  ([locking  Valley). 
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A  highly  ornamental  park  bridge  is  about  to  be  started 
by  the  City  of  Philadeljjhia  across  Pennypack  Creek,  in 
the  new  Pennypack  Park  in  the  northeastern  limits  of 
the  city.  It  is  on  the  line  of  Bensalem  Ave.  and  will 
form  a  part  of  that  section  of  the  Lincoln  Highway  ex- 
tending from   Philadelphia  to  New  York. 

The  bridge,  an  architect's  persjiective  of  which  is  shown 
herewith,  is  to  be  of  solid  concrete,  with  a  middle  100  ft. 
arch  flanked  by  two  60  ft.  arches  and  apprf>aches  of  earth 
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fill  retained  l)V  solid  (■(uicrete  walls.  Tlie  hrid^^o  carries 
a  54-i't.  roadway  and  two  \2  ft.  sidewalks.  It  is  desif^ncd 
so  that  it  may  in  the  future  have  a  doul)le-traek  electric 
railway.  The  l)i'idgc  floor  is  about  fiO  ft.  above  the 
stream  bed. 

A  special  effort  lias  been  made  to  detail  and  ornament 
the  structure  in  an  artistic  fashion.  In  addition  the 
surface,  to  be  made  by  the  familiar  scrubbed  finish  com- 
mon to  many  recent  Philadelphia  bridges,  will  be  the 
subject  of  special  attention  in  construction. 

The  Bensalem  Ave.  bridge  is  to  be  built  under  the 
^'•eneral  direction  of  (Jeor<;e  E.  Datesman,  Director  of  the 
Department  of  Public  Works,  and  Chester  E.  Albriffht, 
Chief  Engineer  of  the  Bureau  of  Surveys.  Joiuithaii 
Jones,  Assistant  Engineer  in  charge  of  the  Bridge  Divi- 
sion, is  directly  responsible  for  design  and  construction. 
The  contrac't  has  been  let  for  a!)out  $200,000  to  Day  & 
Zimmer;nan,  of  Philadel]iliia.  This  ])ri('e  represents 
about  $4.T5  per  sq.ft.,  including  the  fill  in  place  and  with- 
out ])aving. 


Clemens  Ilerschel,  of  New  York  City,  who  was  elected 
Vice-President  of  the  American  Society  of  Civil  Engi- 
neers a  year  ago,  became  the  President  of  the  Soci(>ty, 
through  the  death  of  E.  L.  Corthell  on  May  16.  While 
Mr.  Herschel  is  thus  not  directly  elected  by  the  member- 
ship to  this  higliost  position  in  the  civil  engineering 
profession  of  America,  the  many  members  of  the  society 
who  know  J\lr.  Herschel  and  his  work  in  the  profession 
will  agree  that  he  is  well  qualified  to  rank  with  the  long 
list  of  distinguished  engineers  who  have  held  this  office. 

Mr.  Ilerschel  was  born  in  1813  and  graduated  from 
the  Lawrence  Scientific  School  of  Harvard  University 
when  18  years  old,  at  about  the  age  when  youths  of  the 
present  day  are  graduating  from  the  high  schools.  Mr. 
Herschel  then  went  abroad  to  pursue  further  engineering 
studies  in  France  and  in  Germany,  and  thereby  acquired  a 
familiarity  with  the  work  of  foreign  engineers  that  was 
very  rare  at  that  time  in  the  United  States. 

After  returning  to  the  United  States  he  iindertook  a 
\ariety  of  engineering  work,  chiefly  in  New  England.  He 
■gave  much  attention  to  bridge  work  and  in  1875  pub- 
lished a  treatise  on  continuous  revolving  drawbridges. 
He  was  at  one  time  connected  with  the  Boston  sewer  de- 
partment and  ho  served  for  two  years  as  a  member  of  the; 
Massachusetts  Railroad  Commission.  What  cliii'lly  in- 
fluenced liis  life  work,  however,  was  a  period  of  service 
under  the  famous  James  B.  Francis,  who  was  for  more 
than  40  years  in  charge  of  the  liydraulic  i)ower  develop- 
ment on  the  ]\Ierrimac  Piver  in  Lowell,  ^lass. 

It  was  his  work  at  Lowell,  without  doubt,  which  led 
to  his  appointment  in  ISii)  to  the  position  of  hydraidic 
engineer  of  the  Ilolyoke  Water  Power  Co.  During  the 
ten  years  which  he  remained  at  Holyoke,  he  constructed 
the  famous  Ilolyoke  testing  flume,  and  put  in  force  a 
system  of  metering  and  recording  twice  daily  the  water 
consumption  of  some  8'>  turbines  in  operation  in  Ilolyoke 
mills.  The  economy  in  the  use  of  wat(U'  thus  secured 
was  of  great  imi)ortance  in  securing  an  equitable  dis- 
tribution of  water  among  the  dill'erent  tenants  of  the 
])ower  company  and   i>r('\'enting  waste. 


It  was  while  engaged  in  this  work  at  Holyoke  that 
the  constant  need  for  some  better  apparatus  for  accur- 
rately  measuring  the  flow  of  water  in  large  pipes  led 
Mr.  Herschel  to  his  invention  of  the  venturi  meter,  the 
importaiu'e  of  which  to  the  art  of  liydraulic  engineering 
it  would  be  diiTicult  to  overestimate.  His  work  in  th( 
development  of  the  venturi  meter  was  described  by  him 
in  the  Tran.sadions  of  the  American  Society  of  Civil 
Engineers  for  November,  1888. 

It  is  of  interest  to  note  that  some  of  Mr.  Herschel's 
assistants  at  Holyoke  who  have  since  attained  eminence 


ill  the  jirofessioii  wtTc  .1.   Waldo  Sniilli.    Morris   Knowles 
and  John  11.  Cook. 

In  J 889  Mr.  Ilerschel  was  made  chief  engineer  of  the 
East  Jersey  Water  Co.,  which  was  then  embarking  on  a 
large  enterprise  for  the  supply  of  ]iotal)le  water  to  the 
cities  and  tow^ls  of  northern  New  Jersey.  At  this  time 
also  the  wide  reputation  he  had  gained  from  his  work  at 
Holyoke  brought  to  him  an  extensive  consulting  practice 
on  important  works  for  water-sui)ply  and  water-power 
deveIoi)ment.  He  M-as  consulting  engineer  for  the  Nia- 
gara Falls  Power  Co.,  which  undertook  the  first  water- 
]K)wer  development  at  Nia.uara  Falls.  He  was  a  member 
of  the  commission  which  made  a  report  on  tlie  practi- 
cability of  the  deep  rock  tunnel  plan  of  distribution  for 
the  Catskill  Aqueduct  water  in  New  York  City.  He 
was  employed  by  the  United  States  (lovernment  some 
years  ago  to  investigate  and  report  upon  the  develop- 
ment of  water  ijower  at  Great   Falls  on  the   I'otoniac. 
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Duriiif,'  his  ciitiit'  iirorcs.xioiml  I'liivor,  .Mr.  Ilci'sclicl 
liiis  takfii  a  |)roiiiiiifiil  part  in  tin-  work  of  t'li^fimrriii;; 
soci('(i«'s.  lit'  wa.s  the  TrcasinTr  of  llic  hostoii  Socii-ty  of 
Civil  I'-iij^iiK'crs  from  is*  I  to  ISSO,  and  was  I'rcsiilciit  til' 
tliat  socii'ly  in  IS!)()-lil.  11. •  Iims  Immmi  a  iuciuIht  of  llic 
American  Socii'tv  of  ('i\:l  l'',n;;inccis  since  isdli,  ami 
scr\c(l  as  u  Director  in  I.SIM.  lie  was  made  a  meml)cr 
of  the  Institution  nf  Civil  l'!n;j;ineers  of  (Ircal  Britain 
many  years   a^o. 

l''rom  tlic  \cry  cailicsl  days  of  ijinjinvvriuij  Mi'ws,  .Mi'. 
Ilcrsrlici  has  JH'cn  a  freciuent  contril)utor  to  its  columns. 
His  most  rcmarkahii'  work  in  technical  literature  un- 
(louhtedly  is  his  translation  of  two  !)ooks  on  tlie  AVater- 
Sui>|)ly  of  the  City  of  l?<iine  hy  Sextus  .Julius  Frontinus. 
.Mr.  Iler.schol  <jat!icicd  from  original  .sources  the  mate- 
rials for  this  hook  during-  leisure  time  for  some  twenty 
years.  The  writinj,^  and  |)ul)licaticiu  of  this  Imok  well 
.sei'vos  to  e.\em])lii'y  Mr.  llerschel's  scholarship,  culture, 
anil  interest  in  his  profession.  Another  treati.se  on  liy- 
draulics,  useful  as  a  luactical  work  of  reference,  is  "11.") 
Hydraulic  E.xperiments"  puhlislied  liy  Mr.  Ilersehei  in 
18!t:. 

Durinj;'  his  term  of  ollice  as  Vice-President  of  the 
American  Society  of  Civil  Enjj;ineers,  .Mr.  Herschel  has 
devoted  much  time  and  enerf^y  to  the  society's  alTairs. 
He  was  Chairman  of  the  Committee  of  the  Board  of 
Direction  which  investigated  the  propo.sed  removal  of  tiie 
New  York  headquarters  to  the  Engineering  Societies' 
B\iilding. 

By  Clemex.s  Heksciielj 

Wt  e1:<ind  in  the  shadow  of  the  great  loss  this  society 
has  suffered  in  the  death  of  its  duly  elected  president, 
Dr.  Elmer  Lawrence  Corthell.  Succeeding  to  his  duties 
and  responsibilities,  I  have  endeavored  to  follow  out  any 
plans  he  may  have  had  for  the  address  which  he  was  to 
have  delivered.  It  will  not  be  foreign  to  his  desires  and 
aspirations  if  I  choose  for  the  subject  of  our  considera- 
tions a  topic  that  may  well  enlist  the  cooperation  of  us 
all.  AVe  have  had  of  late  in  the  technical  press  and  in 
the  i)roceedings  of  engineering  societies  ample  evidence 
that  the  advancement  of  the  profession  of  the  civil  engi- 
neer is  a  cause  that  has  the  earnest  attention  of  the  large 
body  of  thoughtful  working  engineers  of  the  country. 
The  spirit  of  unrest  has  been  abroad  among  them.  Engi- 
neers feel  that  they  occupy  a  prominent  place  in  the 
creation  of  the  world's  material  welfare  and  want  a  recog- 
nition of  this  fact — a  recognition  that  a  share  in  the 
world's  honors  is  due  them  in  the  minds  and  actions  of 
their  fellowmen.  Especially  are  their  unrest  and  a  striv- 
ing for  increased  public  recognition  justifiable  and  prom- 
inent among  engineers  when  the  creation  of  state  or 
public  works  is  luider  consideration. 

Public  works  have  been  deemed  the  glory  of  long- 
established,  or  developed,  states,  since  the  dawn  of  his- 
tory. To  attempt  to  do  without  them  or  to  rely  solely 
iipon  private  enterprise  to  procure  them  is  a  mere  de- 
lusion, or  notion — impracticable ;  and  yet  we  have  a 
national  and,  generally  .speaking,  48  state  governments 


•From  the  presidential  address  before  the  annual  conven- 
tion of  the  American  Society  of  Civil  Engineers. 
t2  Wall  St.,  New  York  City. 


liuit  make  no  pernument  provision  for  their  construction 
and  npkd'p  in  their  organic  law. 

Tiie  exiienditure  of  I'/f  of  the  annual  United  States 
liudget  on  |)uiilic  works  is  made  the  foot-hall  of  polities, 
and  gi-cat  is  the  ci-y  of  victory  wlien  this  expendil  lire  has 
lieen  reduced  to  •'!'/:j'/<  ;  l'"t  ""  word  is  heard  ahout  tiie 
other  !)()  or  iXil/,';^,  of  e.\])enditur(f  of  the  same  budget, 
becaus(!  public  woi'ks  arc;  not  recogni/,ed  in  the  constitu- 
lions  of  tiie  I'liite.l  States  and  of  Die  states  to  the  extent 
i<\  providing  a  dc])artment  of  tiu;  (ioveriiment  and  ])er- 
nianeiit  ollicers  of  the  (Jovernment  to  consti'uct  and  care 
foi'  them.  A  lai'ge  ))art  of  the  lack  of  recognition  of  the 
civil  engineer  as  a  member  of  an  honorable  i)rofession, 
and  of  his  mei'its,  is  in  my  lielief  traceai)le  to  this  very 
>late  of  all'airs. 

From  time  to  time  the  teclmical  ])n!ss  contains  discus- 
sions as  to  the  anomalous  position  held  by  "Junior  Engi- 
neers" and  "Assistant  Engineers"  in  the  .service  of  the 
United  States  on  ])ublic  works  in  charge  of  the  Corps  of 
Engineers,  U.S.A.,  the  former  of  whom  can  never  rise 
above  their  basic  position  and  the  best  of  whom  conse- 
(piently  leave  that  kind  of  a  service;  as  quickly  as  circum- 
tances  will  permit.  These  discussions  are  carried  on  in 
all  sorts  of  tempers ;  and,  to  make  my  own  temper  clear 
in  the  matter,  let  me  express  the  belief,  founded  on  long 
personal  ol)servation  and  friendships,  that  there  does  not 
exist  an  abler,  a  finer  body  of  men  than  this  same  Corjjs 
of  Engineers,  U.S.A.  Think  of  its  genesis.  A  boy  must 
havei  ambition,  must  be  a  select  boy,  to  aspire  to  go  to 
West  Point.  Competitive  examinations  in  the  majority 
of  cases  cull  out  the  best  of  these  to  go  there.  Four 
years'  training  and  schooling  and  their  consequent  process 
of  selection  reduce  the  number  who  enter  to  the  half 
that  is  able  to  graduate.  And  of  these,  only  the  four  or 
five  at  the  head  of  the  class  go  into  the  Corps  of  Engi- 
neers. 

Evidently  the  population  of  the  United  States  can- 
not produce  better  men  than  these  four  or  five,  thus 
marked  for  high  honors.  The  trouble  is  not  there.  It 
is  because  the  whole  system  of  carrying  on  the  civil- 
engineering  works  of  the  United  States  is  an  emergency 
makeshift,  born  of  a  denial  of  the  propriety  of  the  nation 
to  build  any  civil-engineering  works  and  of  the  ripres.siti/ 
of  building  them,  when  their  construction  could  no  longer 
be  avoided,  by  makeshift  methods. 

Says  Laurence  Sterne  in  his  "Sentimental  Journey" : 
"They  order  this  matter  better  in  France."  And  not  only 
in  France,  but  in  every  country  of  the  globe  except  in 
Great  Britain  and  in  the  United  States.  All  other  coun- 
tries except  Great  Britain  and  the  United  States  have  a 
]\rinistry  of  Public  "Works  and,  carrying  on  the  business 
of  this  department,  a  corps  of  commissioned  civil  engi- 
neers. To  that  must  the  United  States  and  every  state 
in  the  Union  come,  sooner  or  later.  Commissions  of  lay- 
men to  rule  in  these  matters,  appointed  as  an  emergency 
measure,  are  an  anomaly  in  these  days  of  striving  for 
efficiency. 

Let  me  illustrate  how  the  commission  haljit  in  state 
government  operates,  as  philosophically  viewed  from  a 
distance.  A  certain  state  conceived  the  idea  that  it  would 
be  well  to  develop  its  principal  seaport  by  works  of  the 
civil  engineer.  So  a  commission  of  laymen  was  created 
to  cause  this  to  be  done.  The  newspapers  were  replete 
for  months  as  to  who  should  be  the  chairman  of  this  com- 
mission.    There  was  a  good  salary  attached.     Xot  a  word 
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as  to  the  civil  engineer  capahlc  of  designing  the  necessary 
works  and  of  wisely  siij)crintending  the  expenditure  of 
millions  of  dollars  in  the  future.  At  length  the  die  is  cast, 
and  the  favorite  of  the  "plum-tree"  enters  upon  a  course 
of  the  at-such-times  customary  after-dinner  speeches. 
After  months  of  this  sort  of  thing  and  when  the  novelty 
of  the  situation  has  worn  off  not  much  has  been  heard 
in  the  daily  press  as  to  the  work  to  be  done.  An  engineer 
has  indeed  been  somehow  appointed  and  certain  work 
planned  and  done.  Then  the  former  after-dinner  speaker 
resigns,  or  is  crowded  out,  it  is  inmiaterial  which,  changes 
of  political  government  affect  and  debase  the  at-no-time 
illustrious  commission  and  engineering  corps,  and  the  last 
end  of  that  commission  is  worse  than  its  inception ;  it  is 
iL<ielf  swallowed  up  and  abolished  in  a  reshuffling  of  the 
commissions  of  the  state  generally ;  and  all  this  in  the 
space  of  barely  five  years. 

Does  one  not  see,  in  contemplating  such  bits  of  con- 
temporaneous history,  that  especially  in  a  republic  are 
commissioned  civil  engineers  needed  for  the  proper  car- 
rying on  of  the  public  works  of  the  state?  The  reason 
the  average  Congressman  and  even  the  Executive  respects 
the  army  engineer,  as  they  do,  is  because  the  former 
knows  that  the  services  of  the  latter  in  and  to  the  Govern- 
ment will  go  on,  when  he  himself  will  not  unlikely  have 
been  wholly  forgotten.  He  would  equally  respect  the  com- 
missioned civil  engineer. 

The  layman  chief-of-bureau's  tendency  to  lack  of  con- 
sideration for  his  expert  su!)ordinate  nmst  be  checked  by 
the  expert's  permanence  in  the  service,  or  else  we  can  get 
no  results  in  public  works  such  as  the  state  ought  to  have. 
To  illustrate  again,  where  else  than  in  the  United 
States  would  it  have  been  possible  for  a  dreamer  of  patri- 
otic visions  in  the  service  of  the  Government  to  have 
seen  those  visions  come  true  under  his  able  guidance  in 
the  space  of  some  15  years  and  at  an  expenditure  of  scores 
of  millions  of  dollars ;  creating  empires  of  arable  land, 
where  before  was  the  desert;  and  after  the  threat  of  polit- 
ical removal  by  one  brief  layman  incumbent  of  the  chair 
at  the  head  of  his  bureau  finally  be  made  to  succumb, 
without  any  justification  that  the  public  ever  heard  of, 
by  another  such  brief  incuml)ent,  to  the  already  manifested 
harm  of  the  service  and  of  its  future. 

No  amateur  ruling  the  immediate  present  of  an  im- 
portant Government  work  and  agency  should  have  such 
subversive  powers  of  harm  for  their  future.  No  matter 
even  that  he  act  from  motives  which  to  him  at  the 
moment  seem  wholly  good.  He  may  be  mistaken.  Cer- 
tain it  is  that  a  system  that  enables  a  mere  passing  tem- 
porarily exalted  incumbent  of  an  office  thus  radically  to 
disorganize,  out  of  his  own  mere  motion,  a  work  of  na- 
tional usefulness  and  importance  is  not  for  the  good  of 
the  body  politic.  In  a  republic,  with  its  short-lived, 
kaleidoscopic,  ever-changing  individual  leadership  form 
of  government,  even  more  than  in  a  conservative  mon- 
archy, the  servants  of  the  state  on  public  works  should 
have  fixity  of  tenure  of  office. 

The  advancement  of  the  profession  of  the  civil  engi- 
neer can  be  viewed  from  many  another  angle.  We  have, 
for  instance,  the  work  of  combining  the  efforts  of  the 
various  branches  of  the  engineering  profession  in  matters 
of  their  common  interest.  According  to  Section  2  of 
Article  II  of  our  constitution,  there  are  no  engineers, 
except  civil  and  military  engineers — the  original  class 
distinction.     But  so  various  are  today  the  occasions  when 


it  is  necessary  to  apply  "the  art  of  directing  the  great 
sources  of  power  in  nature  for  the  use  and  convenience 
of  man"  that  it  long  ago  became  impracticable  to  have  all 
engineers  in  the  United  States  enrolled  in  one  American 
Society  of  Civil  Engineers.  Instead,  we  have  the  four 
prominent  national  engineering  societies  and  many  am- 
ply useful,  though  less  prominent  engineering  societies. 
]\Iany  have  labored  in  season  and  out  of  season  to  bring 
about  joint  action  of  the  engineers  of  the  United  States 
in  matters  of  a  common  interest.  This  society  has  said 
that  it  believes  in  it;  and  as  a  step  in  that  direction  and 
a  beacon  light  to  the  public  that  engineers  are  at  their 
posts  of  duty  and  should  be  recognized  and  reckoned 
with,  we  have  said  that  the  building  of  the  four  Founder 
Engineering  Societies  on  39th  St.,  in  the  City  of  New 
York,  shall  represent  to  the  public  the  home  of  a  power 
in  the  land.  The  step  we  have  taken  and  which  has: 
been  voted  in  the  affirmative,  2,500  for,  1590  against,  is 
of  course  but  a  l)eginning.  It  has  been  worked  for  in  a 
duly  humble  spirit  and  on  the  principle  of  doing  one 
thing  at  a  time,  but  the  beneficent  end  of  that  work  na 


man  can  see. 
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i^ivels^  StuiinaBiffier  MeeMira^  of  tllhxe 


For  a  Summer  .Meeting  unusual  life  pervaded  the  do- 
ings of  the  American  Society  of  Civil  Engineers  at 
Pittsburgh  on  Tuesday  of  this  week.  Besides  two  nota- 
ble addresses  there  was  the  long-looked-for  announcement 
of  the  ballot  on  moving  headquarters  to  the  United  Engi- 
neering Society  Building.  Chicago  polled  60  votes 
for  next  meeting  place  out  of  a  total  vote  of  4i3.  It  was 
announced  that  hereafter  the  summer  meetings  will  be 
held  by  rotation  in  the  various  districts.  The  excursions 
exhibited  the  industrial  life  of  the  Pittsburgh  district. 
There  was  a  dinner-dance  Tuesday  evening.  To  top  off 
the  activities,  an  all-day  golf  tournament  was  .scheduled 
for  Friday.  The  pipe  of  peace  will  be  smoked  Friday 
evening,  June  30 — the  smoker  i)eing  given  by  the  Engi- 
neers Society  of  Western  Pennsylvania.  At  the  open- 
ing session  an  address  was  given  by  John  A.  Brashear, 
Past  President  American  Society  of  ^Mechanical  Engi- 
neers, ^fr.  Brashear  dealt  with  the  relation  between 
science  and  engineering.  Portions  of  the  presidential 
address  of  Clemens  Herschel  are  given  above. 

On  moving  headquarters  from  the  present  Society 
House  on  57th  St.,  to  the  United  P]ngineering  Society 
Building  on  39th  St.,  New  York  City,  2,963  valid  ballots 
were  cast.  Of  these,  no  less  than  2,500  voted  for  and  only 
390  against  accepting  one  of  the  two  invitations  to  move 
into  and  become  part  owner  of  the  building.  Whether  the 
building  shall  be  heightened  or  quarters  found  and  adap- 
ted in  the  building  as  it  now  stands  was  left  to  the  Board 
of  Direction  by  a  vote  of  1,795  to  524,  but  1,096  to  248 
expressed  a  preference  for  Plan  A  (adding  to  the  height 
of  the  building),  while  only  194  favored  Plan  B  (utilizing 
existing  space)  compared  with  695  who  voted  against  it. 

The  Special  Committee  on  Concrete  and  Reinforced 
Concrete  was  the  center  of  a  lively  discussion.  It  was 
alleged  that  it  had  incurred  expenses  beyond  the  wishes 
of  the  Board  of  Direction  and  had  not  answered  requests 
of  the  Board  for  information  as  to  progress.  The  dis- 
cussion was  terminated  after  the  members,  who  took  part 
in  it,  made  it  ])lain  that  a  final  report  is  desired. 
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£n|(ineerAng  Foundation    Plans 
ResearcS^   Federation 

Tlio  Kiijiinoriiifj  Fouiulation  (tlic  initial  ciidowmi'iil  of 
w  liicli  WHS  ri'c«'ivi'(I  lust  war  I'rom  Amhroso  Swascy,  of 
C'li'vt'laiul,  and  is  ailiiiinistiTiMl  '"in  llic  iiitcivst  of  sciciitilii' 
ivsoarcli  ami  tiio  '^{Hn\  <>(  iiiankind"  lliiniiuli  the  t'liL^inccr- 
ing  profcssiiin  by  trustci'^  Iruiii  the  ii;iliiiiiid  SDiiclii's  of 
Civil,  Miiiiiij:,  Mcclinuii  id  and  i'dcctriral  Mni^inccrs )  has 
decided  to  olfrr  its  mtn  ices  to  the  Xalional  Acadniiy  of 
Si'ioncos  of  the  United  States  "to  aeconipiish  the  federa- 
tion of  all  the  research  ajreneies  of  the  nation,  ^^overn- 
niental.  university  and  private,  with  the  ol)jeet  of  cii- 
eouraginji  the  ai)pli<ation  of  seientifie  principles  to  Anier- 
iean  industries  and  the  eniploynient  of  science;  in  the 
national   defense." 

It  has  been  decided  to  spend  from  $8,000  to  $15,000  per 
year  on  a  competent  executive  secretary  to  assist  in  the 
above  organization.  An  important  addition  to  the  finan- 
cial resources  of  the  Foundation  has  been  made  by  Mr. 
Swasey. 

W. 

'  The  engineering  aspects  of  community  improvement 
and  development  ■work.^vere  among  the  several  sul)jc(rts 
considered  at  a  "Better  Community  Conference"  held  at 
-the  University  of  Illinois,  Urbana,  111.,  June  20  to  22. 
City  planning,  landscape  work,  parks  and  fire-prevention 
^vere  subjects  of  a  semi-technical  character. 

Good  roads  were  discussed  in  relation  to  the  liond- 
issue  system  now  becoming  so  popular  as  a  means  of  rais- 
ing the  necessary  funds.  In  particular,  the  history  and 
promotion  of  the  $1,500,000  bond-issue  of  Vermilion 
County,  111.,  was  reviewed  by  Harvey  C.  Adams,  Presi- 
dent of  the  Danville  Chamber  of  Commerce.  The  co- 
operation of  small  neighboring  communities  in  employing 
an  engineer  for  their  mutual  requirements  was  the  sug- 
gestion of  II.  E.  Babbitt  (University  of  Illinois)  in  a 
paper  on  the  value  of  an  engineer  to  the  small  connnunity. 

The  engineering  and  medical  sides  of  the  public-health 
problem  in  rural  districts  and  small  communities  were 
covered  in  a  group  of  papers  presented  mainly  at  the 
Public  Health  Session.  This  had  an  attendance  of  about 
100,  made  up  largely  of  mayors,  health  offic-ers  of  Illinois 
(titles,  and  officials  from  the  State  Board  of  Health.  Dr. 
John  A.  Eobison,  President  of  the  Illinois  State  Board  of 
Health,  outlined  present  and  projected  activities  of 
ihe  Board.  Development  of  the  sanitary  engineering 
division  and  a  program  for  county  health  officers  were 
;imong  the  important  items  mentioned.  Dr.  Marc  "White, 
of  the  United  States  Public  Health  Service,  spoke  on 
rural  sanitation,  presenting  the  great  difficulties  in  the 
way  of  improvement,  particularly  due  to  the  personal 
prejudices  of  the  individual.  He  recommended  much 
personal  house-to-house  Avork,  with  an  occasional  vigorous 
enforcement  of  the  law. 


Dr.  h'uedigcr.  Director  of  the'  f«M>pcralive  ht'alth  lab- 
oratory, which  serves  IVm  aiitl  LaSalle,  fll.,  sfjoke  on 
cooperative  health  work  in  small  coninuinities.  lie  stated 
that  ','i'/(:  of  tlie  residencies  in  IVru  and  12%  of  these  in 
LaSalle  are  not  connected  with  tli<    .-ewers. 

Other  papers  included:  "Water  Snp|)ly  and  Sewerage," 
i)y  I'awl  llan.sen,  Chief  Engiueer  of  the  State  Board  of 
Ilcaltii;  and  "Collection  and  Disposal  of  City  Wastes," 
liy  Samuel  A.  tireelcy,  (Consulting  Kngineer,  Chicago,  111. 
As  a  I'csult  of  the  I'nblic  Health  Session,  there  was 
organized  the  "Illinois  As.'^ociation  for  I'ublic  Health  and 
Welfare";  Honorary  President,  Dr.  Ho  hi. son  ;  President. 
Dr.  (I.  T.  I'almer,  Sf)ring(ield,  111.;  Secretary,  Paul  Han 
sen,  Springfield,   III. 

[V, 

Lros  Asi^^eles  Adldls  t<a>  Area  and 

By  voting  to  aimex  two  tracts  on  June  6,  Los  An. 
geles  increased  its  area  beyond  that  of  any  other  city 
of  the  United  States  and  added  to  tiie  irregularities 
of  a  boundary  line  already  remarkable  for  angles  and 
zigzags  and  for  areas  which  are  geographically  withi)i 
yet  politically  without  the  city   limits.     What  the   city 


RECENT  ANNEXATIONS  TO  T.OS  ANGELES,  CALIF. 

looks  like  in  general  outline  with  the  latest  annexed  ter- 
ritory is  shown  by  the  accompanying  sketch  map,  which 
also  serves  to  show  the  very  large  area  added  to  the  city 
in  1915  as  well  as  its  area  before  that  date. 

The  total   area  of  Los   Angeles,   including   the   latest 
additions,    is   about   338   sq.mi.    as   compared   with    315 
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sq.nii.  for  New  York  City,  198  for  Chicago,  and  129  for 
I'liiladelphia.  The  two  districts  just  annexed  are  "known 
as  Wcst<^ate  and  Occidental,  and  have  areas  of  48.07 
and  1.01:  sq.nii.  respectively.  The  San  Fernando  addi- 
tion of  1915,  which  came  in  to  <iet  surplus  waters  of  the 
Los  Angeles  Aqueduct,  lias  an  area  of  about  IGO  sq.nii. 
and  the  Palms  addition  of  the  same  year  has  an  area  of 
about  7  sq.nii. 

The  long,  narrow  strip  or  "Shoestring"  leading  south- 
ward was  annexed  in  1906,  together  with  some  territory 
to  the  north  and  to  the  south,  as  a  preliminary  to  an- 
nexation of  the  former  cities  of  Wilmington  and  San 
Pedro,  still  farther  to  the  south,  which  were  taken  in 
three  years  later  in  order  to  make  Los  Angeles  a  seaport. 
The  Westgate  addition  gives  Los  Angeles  still  more  ocean 
frontage.  It  stops  short  on  the  south  just  at  or  above 
Santa  Monica.  The  voters  of  Los  Angeles  refused  on 
June  6  to  adopt  an  initiative  ordinance  which  would  have 
permitted  the  city  to  sell  water  to  Santa  j\Ionica  and 
other  areas  wliich  do  not  first  ask  iov  annexation. 

The  use  of  water  meters  in  the  Massachusetts  I\Ietro- 
]x)litan  Water  District  reduced  the  water  consumption 
for  the  year  1915  to  a  total  less  than  that  of  any  year 
.-:ince  1899,  according  to  the  1915  report  of  the  district, 
just  published.  The  district  includes  Boston  and  17 
other  municipalities.  A  legislative  act  requiring  meters 
to  be  installed  on  all  service  pipes  in  the  district  went 
into  effect  on  Jan.  1,  1908.  The  total  daily  consumption 
at  that  time  was  more  than  125,000,000  gal.  Since  then 
tlie  reduction  has  been  marked  and  almost  uniform  in 
rate.  The  total  consumption  for  1915  was  101,941,500 
gal.,  or  88  gal.  per  capita  for  an  estimated  population  of 
1,104,600. 


conditions  or  not  at  all.  The  committee  commended  ef- 
forts to  make  college  preparation  less  conventional  and 
less  subservient  to  tradition,  and  called  attention  to  the 
admission  among  requirements  of  practical  subjects  like 
manual  training. 

The  Committee  on  Administration  reported  an  investi- 
gation of  the  time  of  teachers  given  to  outside  work. 
They  found  that  one- fourth  the  vacation  time  was  given 
to  professional  work,  and  one-fourth  to  rest  and  recreation, 
the  rest  being  given  to  teaching,  preparation,  research, 
etc.  About  half  the  men  did  outside  work  in  school  years 
but  so  spent  only  from  2  to  15%  of  their  time. 

In  the  presidential  address  on  "Some  Details  in  Engi- 
neering Education,"  Prof.  II.  S.  Jacoby  drew  some 
parallels  between  the  progress  in  engineering  methods 
and  in  the  methods  of  teaching  engineering.  He  reconi- 
niended  the  wider  use  of  diagrams  and  graphic  presenta- 
tion, with  care  always  to  fully  explain  the  moaning  and 
use.  He  cautioned  instructors,  in  the  use  of  problems, 
to  preserve  the  practical  nature  and  give  ample  time  for 
solution  by  limiting  the  scope.  The  art  of  qui/vdng  should 
be  developed  and  printed  directions  used  in  various 
courses  to  save  time  on  routine  matters  for  devotion  to 
essentials.  He  urged  fixing  dates  for  reports  from  stu- 
dents to  stimulate  promptness.  The  student  should  be 
led  to  develop  the  art  of  reading,  particularly  reading 
engineering  periodicals.  He  had  found  that  student  ac- 
ti\ities  might  handicap  the  student's  work,  so  that  they 
should  be  limited  and  subjugated.  Better  provisions  were 
needed  for  developing  teachers. 

The  following  officers  were  elected  for  the  ensuing  year: 
President,  G.  R.  Chatburn  (University  of  Nebraska)  ; 
vice  presidents,  Hollis  Godfrey  (Drexel  Institute)  and  W. 
]\r.  Thornton  (University  of  Virginia)  ;  secretary,  F.  L. 
Bishop  (University  of  Pittsburgh)  ;  treasurer,  W.  O. 
Wiley,  of  New  York  City. 
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The  24th  annual  meeting  of  the  Society  for  the  Promo- 
tion of  Engineering  Education  was  held  at  University 
of  Virginia,  Charlotteville,  Va.,  June  19-22,  with  about 
140  present.  The  program  was  very  full  so  that  much 
of  the  discussion  had  to  be  curtailed.  i\Iuch  time  was 
given  up  to  the  Mann  report  on  engineering  teaching 
as  reported  elsewhere  in  this  issue.  Some  of  the  com- 
mittee reports  turned  on  similar  matter.  For  instance, 
the  Committee  on  IMathematics  and  the  Committee  on 
Physical  Sciences  discussed  the  better  relation  of  courses 
in  these  fundamental  subjects  to  courses  which  preceded 
and  followed,  and  to  bettor  coordination  in  general.  The 
paper  by  Hollis  Godfrey,  President  of  Dre.xel  Institute, 
Philadelphia,  related  how  an  effort  was  being  made  to 
create  a  happier  atmosphere  and  to  giving  the  instructors 
11  better  knowledge  of  the  art  of  teaching.  A  paper  on 
leaching  chemistry  at  the  University  of  Virginia,  by  R. 
M.  Bird,  showed  how  the  instruction  was  tied  in  with 
commercial  affairs,  and  a  higli  degree  of  interest  sus- 
tained. 

The  Committee  on  Entrance  Requirements  recom- 
mended requiring  evidence  of  ability  in  mathematics,  sci- 
ence, language,  and  general  subjects — rather  than  prepar- 
ation. The  Yale  and  Harvard  plan  was  commended  of 
using  four  examinations  in  these  subjects,  plus  the 
■I'condarv-school  rating  so  that  students  entered  witlumt 
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By  M.  :\I.  Mehs* 

The  recent  decision  of  the  Supreme  Court  of  the 
United  States  in  the  case  of  the  Pacific  Live  Stock  Co. 
vs.  Lewis  ct  al  (June  5,  1916)  is  of  vital  interest,  not 
only  to  the  engineering  profession,  but  to  the  public  as 
well.  It  holds  constitutional  the  Oregon  Water  Code,  and 
defends  the  right  of  the  state  to  ascertain  and  establish 
rights  to  the  use  of  the  waters  of  its  stream  in  the  simple, 
effective  and  comprehensive  manner  outlined  therein. 
The  essential  difference  between  the  proceeding  before 
the  State  Water  Board,  and  the  usual  (;ourt  procedure, 
lies  in  the  latitude  given  the  Board  in  securing  independ- 
ent information,  and  considering  engineering  data  liased 
upon  the  surveys  and  investigations  of  the  state  engineer. 
The  informality  of  the  proceeding,  its  economy  and  fair- 
ness, have  appealed  to  irrigators  as  offering  the  best  and 
quickest  method  of  settling  their  water  disputes,  and  se- 
curing the  protection  of  the  state's  police  power  in  dis- 
tributing water.  The  United  States  Supreme  Court,  by 
its  decision,  has  secured  to  Oregon  for  all  time,  the  bene- 
fits and  ])rotection  of  this  statute,  and  the  opponents  of 
the  law  have  been  cffcitually  silenced. 

•Secietaiy,   Oregon   State   Water   Board,   Salem,   Ore. 
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'I'lic  liiw  lias  Ik'1'11  attiuki'tl  I'loiii  I'very  |io.><.xililc  aii;,'lc 
as  to  (lie  I'lTS  ii'(iiiiiTtl  to  lu'  collected,  tin-  maimer  ol"  ac- 
coptinj;  the  stateiiieiit  of  water  claimants,  and  the  admis- 
sion of  tlio  state  oiifiiiieer"s  vv\h<vI  as  evidence.  Il  was 
aili'^ied  that  tlio  statute  \iolaIed  the  1  Itli  .\incndiiieiil  to 
the  Federal  Constitut  mn  |ii-o\idinu'  that  im  iii-ii|iertv  sliall 
he  taken  without  due  |irocess  of  law. 

The  court  rules  that  the  fees  cliarui'd  weie  lea.sonahle 
and  just,  that  the  claims  tiled  were  ojieiiod  to  insiu'ction 
ami  all  jiartios  frivon  an  opportunity  to  contest  them,  and 
that  the  state  eii<,Miieer's  report  enabled  the  Board  to  make 
a  more  equitable  and  accurate  ascertainment  of  the  vari- 
ous ri-rhts  than  could  bo  sccuied  bv  other  evidence.  Tt 
was  found  that  ami)le  notice  of  each  ste])  in  the  ])roceed- 
inji  is  provided  for.  and  tlial  no  one  is  de])rived  of  prop- 
erty under  this  statute,  in  violation  of  the  11th  Amend- 
ment. It  protects  the  state  in  its  ri.nhts  to  make  a 
comprehensive  determination  of  water  rijrhts  from  an 
entire  stream  sy.stem,  instead  of  considerinji  each  con- 
troversy separately,  and  a])art  from  its  relation  to  other 
claims."  Private  suits  are  susjiended  by  the  larjrer  issues, 
and  the  stream  system  as  a  whole  is  made  the  subject  of 
adjudication. 

The  decisions  of  the  Orejion  Supreme  Court  ujiholding 
this  statute  were  quoted  with  approval,  and  the  jiroposi- 
tion  made  that  the  Board  act  in  an  advisoiy  capacity  to 
the  courts  in  ascertainin<r  water  rijrlit.s — the  initial  steps 
taken  bv  the  Board  being  merely  parts  in  a  single  statu- 
tory proceeding. 

To  sum  up,  the  importance  of  this  decision  with  relation 
to  the  development  of  the  water  resources  of  Oregon 
and  all  other  western  states  and  the  elimination  of  vexa- 
tious litigation,  can  hardly  be  overestimated.  This 
decision  will  enable  the  various  states  to  establish 
administrative  boards  composed  of  engineers  and  experts 
to  handle  all  matters  pertaining  to  fne  administration  of 
the  streams,  just  as  there  is  now  a  railway  commission  to 
handle  all  matters  pertaining  to  railways. 

A  42-ln.  Water  Main  Burst  in  Copley  Square,  Boston,  about 

6  a  m.  June  21.  at  a  point  where  excavation  had  been  made  by 
the  Boston  Consolidated  Gas  Co.  A  considerable  amount  of 
damage  was  done  by  the  water,  which  flooded  the  streets,  en- 
tered the  engine  room  of  the  Boston  Public  Library  and  the 
basement",  <  f  a  number  of  stores  and  hotels.  Water  rushed 
through  Dartmouth  St.  and  down  the  stairs  of  the  entrance 
to  the  westbound  subway  in  Boylston  St.  until  it  was  stopped 
by  a  dam  of  sand  bags.  The  main  was  of  cast  iron  and  was 
laid  in  1S96.  An  entire  12-ft.  section  of  pipe  was  split  com- 
pletely in  half,  both  at  the  top  and  bottom.  It  is  said  to  be 
the  worst  accident  of  the  l<ind  which  has  happened  in  Boston 
for  the   past   30  years.  ^ 

In  a  Shaft  Afclilent  at  the  L  St.  bridge  tunnel.  South  Bos- 
ton, Mass.,  on  .June  24,  four  men  were  killed  and  one  injured. 
This  tunnel  has  recently  been  started  by  Hugh  Nawn,  contrac- 
tor for  the  Boston  Edison  Illuminating  Co.  It  will  run  under 
Reserve  Channel  and  carry  electric  conduits.  The  accounts 
of  the  accident  are  contradictory  and  no  authentic  informa- 
tion has  been  made  available.     It  appears  that  a   brick  shaft, 

7  ft.  in  diameter  and  with  16-in.  walls  had  been  sunk  80  ft.; 
on  top  was  an  air  lock.  Excavation  for  the  tunnel  had 
started.  The  night  shift  had  left  and  the  day  shift  just  gone 
on;  four  men  were  in  the  bottom,  two  were  in  the  air  lock  and 
one  was  on  top  when  the  accident  occurred.  About  30  lb.  air 
pressure  was  on.  There  appears  to  have  been  a  collapse  of 
the  shaft  waUs  about  a  third  of  the  distance  down,  foUowed 
by  a  lifting  of  the  air  lock  and  upper  shaft  walls,  giving 
rise  to  reports  of  an  explosion.  Water  and  sand  rushed  in 
and  filled  the  shaft. 

Protection  of  a  Large  Gasoline  Tanlc  at  Balboa,  on  the 
Panama  Canal,  against  accidental  ignition  of  its  contents  is 
being  carried  out  on  the  Martini-Hueneke  system.  The  prin- 
ciple of  the  system  is  the  maintenance  of  a  blanket  of  incom- 
bustible gas  in  the  storage  tank  above  the  surface  of  the  gas- 
oline.    The  plant  consists  of  a   gasoline  engine  driving  a  gas 


iniiipii-NMor,  miH  Hcrul)l)<TH,  anil  an  Incrt-KiiH  .storage  tank. 
Thii  IniTl  KiiH  UHcd  Im  the  cxhiuiHt  from  tho  gaHollne  engine, 
wlilcli  Im  fooli'd,  Mcrublx-d  and  c  oiiipreHHCil  Into  a  lilKh-preHHure 
HloriiKi'  tiiiik.  Ah  I'liHl  aH  KaHollin'  Ih  drawn  out  of  the  Hloriige 
tank  the  liiort  khh  Ih  iiutoiiiatlc^ally  Huppllcd  to  the  Hpace 
aliovi^  th«  K'lHolInt!,  MO  that  no  ulr  Im  drawn  In.  The  contract 
I'dHt    of    the   i'i|iilpiiii'lit    waH    $2,!iriO. 

roiiKrt-MHionnI  Arllon  »ii  l'<*iHllnK  Water  I'ower  lllllai  |8 
iiPKi-d  by  llu-  .loliil  ('(iiifi  Ti-iicij  CoiMiiill  !<•<!  riM>ri-Hi:MtlnK  Iho 
national  enKlncerlnK  iio<:I<'II<;h.  At  ii  miti^tlnK  <>n  Jtinu  IG  IhlH 
committee  adopted   tho   foUowInK   renoliillofiM: 

The  .Joint  Conferenro  (Jomnilllei-  of  lOiiKlni'iTlnn  HocletlcM 
bcllovoH  that  the  development  of  the  coiiriliy'H  undeveloped 
water  power  will  IneroaHO  national  proHperlty;  that  private 
enterprlwe  Hhould  be  eiieouraKed  ioiil  Hllinulaled  to  rtxpedlte 
such  development;  unnecoHsary  lenal  burdeuM  Hliould  be  re- 
moved  and  existing  doubtH  aH  to  ttie  nafety  of  InveMtmcnt 
eliminated.  It  commends  to  the  Hupport  of  ennineerH  all  of- 
fort.s  made  to  secure  tho  fullest  publicity  ;ih  to  the  undcrlylnK 
facts  rcKardlng   this  subject. 

'I'lie  t'entennlnl  of  I'libile  <;nM  I,lKl>tinK  In  America  has  JUBt 
been  celebrated  In  Baltimore,  which  was  the  first  city  In  the 
I'nited  States  to  establish  public  gas  lighting.  The  Oas  LlKht 
Co.  of  Baltimore  on  June  17,  1816,  received  a  franchise  from 
the  City  Council  to  lay  pipes  for  distributing  gas.  ThiH  wa» 
only  four  years  after  the  introduction  of  gas  light  In  London 
by  the  Gas  Light  and  Coke  Co.,  the  first  gas  undertaking  In 
the  world.  Boston  introduced  gas  lighting  In  1821  and  New 
York  City  In  1823.  In  commemoration  of  the  centennial,  the 
Consolidated  Gas,  Electric  Light  and  Power  Co.  of  Baltimore 
has  issued  an  attractive  booklet,  giving  the  history  of  gas 
lighting  In  Baltimore  and  elsewhere. 
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AV.  I».  liathnm  has  resigned  as  Superintendent  of  Streets  of 

Northampton,    Mass. 

W^.  V.  Cullen  has  been  appointed  Manager  of  the  newly 
opened  St.  Louis,  Mo.,  offlce  of  the  Jeffrey  Manufacturing  Co., 
of  Columbus,   Ohio. 

I.  V.  Jones  has  been  appointed  Manager  of  the  newly 
opened  Dallas,  Tex.,  office  of  the  Jeffrey  Manufacturing  Co., 
of   Columbus,    Ohio. 

Frank  Strong  has  been  appointed  Division  Engineer  of 
San  Pedro,  Los  Angeles  &  Salt  Lake  R.R.,  with  headquarters 
at  Salt  Lake  City,  Utah. 

G.  K.  Hill,  for  several  years  Deputy  City  Engineer  of  Pasa- 
dena, Calif.,  has  been  appointed  City  Engineer,  succeeding 
John  MacMillan,   resigned. 

James  H.  Edwards,  M.  Am.  Soc.  C.  E.,  Assistant  Chief 
Engineer  of  the  American  Bridge  Co.  of  New  York,  has  been 
reelected  an   alumni   trustee  of  Cornell  University. 

A.  B.  MeDaniels,  M.  Am.  Soc.  C.  E.,  Assistant  Professor  of 
Civil  Engineering,  University  of  Illinois,  has  resigned  to  be- 
come Assistant  Piofessor  of  Civil  Engineering  at  Union  Uni- 
versity, Schenectady,  N.  Y. 

W.  C.  Campbell,  Assoc.  M.  Am.  Soc.  C.  E.,  recently  Super- 
intendent of  Public  Works  and  City  Engineer  of  Columbus, 
Ga.,  has  opened  an  office  for  private  practice  in  the  Com- 
mercial  Bank   Bldg.,    Charlotte,   N.   C. 

Fred  W.  Waterman,  M.  Am.  Soc.  M.  E.,  Mechanical  Engi- 
neer of  the  National  Tube  Co.  plant  at  Lorain,  Ohio,  has  been 
appointed  Superintendent  of  the  new  tube  mills  of  the  United 
States    Steel    Corporation    at    Gary,    Ind. 

Lynn  Crandall,  Assoc.  M,  Am.  Soc.  C.  E.,  recently  Assistant 
Engineer,  United  States  Geological  Survey,  Salt  Lake  City, 
Utah,  has  been  appointed  Chief  Hydrographer  of  the  Twin 
Falls  North  Side  Land  and  Water  Co.,  at  Jerome,  Idaho. 

Georg-e  T.  Snyder,  M.  Am.  Soc.  M.  E.,  Mechanical  Engineer 
of  the  McKeesport  (Penn.)  plant  of  the  National  Tube  Co., 
has  been  made  Mechanical  Engineer  of  the  Lorain.  Ohio,  plant, 
succeeding  Fred  W.  Waterman,  resigned,  as  noted  elsewhere. 
A.  J.  Fasenmyer,  recently  attached  to  the  district  office  of 
the  Pennsylvania  State  Highway  Department  at  Franklin  as 
a  draftsman,  has  been  promoted  to  be  Road  Superintendent 
of  Blair  and  Cambria  Counties,  succeeding  R.  L.  Devereaux, 
resigned. 

D.  A.  Peters,  recently  with  the  engineering  department  of 
the  Lake  Erie  &  Western  R.R.  at  Indianapolis,  Ind..  has  been 
;nade  Superintendent  of  the  Sandusky  division  of  that  railroad 
and  of  the  Northern  Ohio  R.R.,  succeeding  George  Dyer,  pro- 
moted,   as    noted   elsewhere. 

Josepli  E.  Kuhn,  Colonel,  Corps  of  Engineers,  U.  S.  A.,  now 
a  military  observer  with  the  German  army,  is  to  be  placed 
in  command  of  one  of  the  three  new  engineer  regiments  to  be 
organized  under  the  new  Army  Reorganization  Act.  Colonel 
Kuhn's  regiment  will  have  headquarters  in  the  Philippines. 
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(ieorice  A.  Kiiiii,  Colonel,  Corps  of  Engineers.  U.  S.  A.,  now 
stationed  at  I'hiladelphia,  is  to  be  placed  in  command  of  one 
of  the  thiee  new  engineer  regiments  to  be  organized  under 
the  new  Army  Keorganization  Act.  Colonel  Zlnn's  regiment 
will  have  headquarters  at  Columbus. 

I..  U.  Morelu-ad,  lecently  Chief  Draftsman  of  the  Chicago, 
Indianapolis  &  Louisville  Ky..  has  been  appointed  Mechanical 
Inspector  of  the  Lehigh  Valley  R.U.,  with  headquarters  at 
Sayre,  Penn.  He  was  formerly  Assistant  Engineer  of  the 
Illinois   Central   R.R.    at   Cleveland,    Ohio. 

(ieor^e  Dyer,  for  several  years  Superintendent  of  the  San- 
dusity  division  of  the  Lal<e  Erie  &  Western  R.R.  and  the 
Northern  Ohio  R.R.  at  Lima,  Ohio,  has  been  promoted  to  be 
General  Superintendent  of  the  Lake  Erie  &  Western  R.R.,  a 
newly  created  office.     His  headquarters  will  be  at  Tipton,  Ind. 

MaHOii  M.  Fatric-k.  I.,ieutena!it-Colonel,  Coips  of  Engineers, 
U.  S.  A.,  now  .stationed  at  Detroit,  is  to  t^e  placed  in  command 
of  one  of  the  three  now  engineering  regiments  to  be  organ- 
ized July  1  under  the  new  Army  Reorganization  Act.  He  will 
become  a  colonel  at  that  time.  The  regiment  will  have  head- 
(luarters  at  Fort  Sam  Houston,  Tex. 

J.  S.  Allen,  of  Greenville,  Miss.,  has  been  appointed  Chief 
Engineer  of  the  Highway  Commission  of  Washington  County, 
Mississippi.  O.  <'.  Kollcka  has  been  appointed  Assistant  En- 
gineer of  the  commission.  The  proposed  worlt  consists  in  the 
construction  of  about  150  mi.  of  roads  at  an  estimated  cost  of 
$950,000.      Preliminary  surveys   will  be   started  about  July  15. 

Pennsylvania  State  CoUene  announces  the  following  pro- 
motions: J.  R.  Lapham  to  be  Assistant  Professor  of  Civil  En- 
gineering; F.  J.  Lewis  to  be  Instructor  in  Civil  Engineer- 
ing; Gilbert  Morrison  to  he  Instructor  in  Engineering 
Drawing,  and  R.  B.  Nesbitt  to  l5e  Instructor  in  Civil  Engi- 
neering. 

Ed^irar  K.  Ruth,  Assoc.  M.  Am.  Soc.  C.  E.,  Assistant  Engi- 
neer, Division  of  Structures,  City  Engineering  Department, 
Cincinnati,  Ohio,  has  been  appointed  Assistant  Professor  of 
Civil  Engineering  at  the  University  of  Cincinnati.  He  is  a 
graduate  in  civil  engineering  of  the  Rensselaer  Polytechnic 
Institute,  class  of  iri09,  and  has  been  with  the  City  of  Cin- 
cinnati   since    1912. 

Lewis  Foclit,  Assoc.  M.  Am.  Soc.  C.  E.,  of  the  New  Jersey 
State  Department  of  Taxes  and  Assessment,  Trenton,  N.  J., 
and  Willis  Mhited,  M.  Am.  Soc.  C.  E.,  Engineer  of  Bridges  of 
the  Pennsylvania  State  Highway  Department,  Harrisburg, 
Penn.,  have  been  apjiointed  to  represent  their  respective  states 
in  making  a  valuation  of  all  toll  bridges  across  the  Delaware 
River  between  Trenton  and  Port  Jervis.  This  is  the  first 
step  in  the  scheme  to  eliminate  toll  bridges  on  the  Dela- 
ware. 

K.  H.  Esselstyn,  M.  Am.  Soc.  C.  E.,  and  L,.  F.  Murphy,  Jun. 
Am.  Soc.  C.  E.,  announce  the  formation  of  the  Esselstyn- 
Murphy  Co,  Engineers,  Penobscot  Bldg.,  Detroit,  Mich.  Mr. 
Esselstyn  as  Construction  Engineer  of  the  Detroit  Edison 
Co.  has  had  charge  of  the  design  and  construction  of  the 
Conner's  C.eek  powe"  plant.  Formerly  he  was  with  Westing- 
house  Chuch  Kerr  .fc  Co.  on  many  notalile  construction  under- 
takings. He  retains  his  position  with  the  Detroit  Edison  Co. 
Mr.  Murphy  has  been  Manager  of  the  Walkerville  Light  and 
Power  Co.,  Walkerville,  Ont.,  and  was  recently  engaged  in 
valuation    work    for    banking    institutions. 

Malverd  A.  Howe,  M.  Am.  Soc.  C.  E.,  has  retired  as  Pro- 
fessor of  Civil  and  Architectural  Engineering  at  the  Rose 
Polytechnic  Institute,  Terre  Haute,  Ind.  He  will  make  his 
home  on  a  farm  near  Nortlifield,  Vt..  his  birthplace,  and  will 
devote  his  time  to  the  revision  of  his  several  engineering 
text-books.  He  was  l)orn  in  186.3  and  graduated  from  Norwich 
University  at  Northfield  in  1SS2  and  from  Thayer  School, 
Dartmouth  College,  in  1886.  Since  1887  he  has  been  Professor 
of  Civil  Engineerinfr  at  Rose  Polytechnic  Institute.  He  is 
probably  be-^t  known  as  the  author  of  much-used  text-books 
on  retaining  walls,  arches  and  roof  trusses. 


Harley  H.  F.T^e,  President  of  the  J  D.  Fate  Co.,  of  Plym- 
outh, Ohio,  manufacturers  of  the  Plymouth  gasoline  indus- 
trial locomotive  and  a  line  of  clay  working  machinery,  died 
•n  the  Huron  Road  Hospital,  Cleveland,  Ohio,  May  27,  1916. 
He  was  42  years  old.  He  was  born  in  Crestline,  Ohio,  Feb. 
19,  1873.  When  nine  years  old  his  father  moved  to  Plymouth, 
Ohio,  where  was  founded  the  J.  D.  Pate  Co.,  to  the  presidency 
of  which  Harley  H.  Fate  succeeded  upon  the  death  of  his 
father    in    1902. 


ENCHHEERHMG  SOCIETBES 


INTERNATIONAL  ASSOCIATION   OF   FIRE   ENGINEERS. 
Aug.    29-Sept.    1.      Convention    in    Providence,    R.    1.      Secy., 
James  McFall,  Roanoke,  Va. 
ASSOCIATION   OP    EDI.SON    ILLUMINATING   COMPANIES. 
Sept.  4-7.     Convention  in  Hot  Springs,  Va.     Asst.  Secy.,  E.  A. 
Bally,  360  Pearl  St.,  Brooklyn,  N.  Y. 
THE   TRAVELING    ENGINEERS'    ASSOCIATION. 

.Sept.    r>-S.      Annual    meeting    in    Chicago,    111.      Secy.,    W.    O. 
Thompson,   care  General   OlTices,   N.   Y.   C.    R.R.,   Cleveland, 
Ohio. 
AMERICAN    FOUNDRYMEN'S    ASSOCIATION. 

Week    of    Sept.     11.       Annual     meeting    in     Cleveland,    Ohio. 
Secy.,  A.  O.  L.ic'cert,  12th  and  Chestnut  St.,  Cleveland,  Ohio. 
THE  AMERICAN   I.MSTITUTE  OP  METALS. 

Week  of  Sept.  11.     Meeting  in  Cleveland,  Ohio.     Secy.,  W.  M. 
Corse,  106  Mor.-i;  Ave.,  Buffalo.  N.  Y. 
NATIONAL  ASSOCIATION  OP  STATIONARY   ENGINEERS. 
Sept.  11-16.     Conv  ntion,  Minneapolis,  Minn.     Secy.,  Fred  W. 
Raven,  417  S.   Dearborn   St.,   Chicago. 
MASTER  CAR  AND  LOCOMOTIVE  PAINTERS'  ASSOCIATION. 
Sei)t.    12.      Convention    in   Atlantic   City.      Secy.,   A.   P.   Dane, 
Reading,  Mass. 
RAILWAY  SIGNAI,  ASSOCIATION, 

Sept.    12-14.      Convention    in    Mackinac    Island.      Secy.,    C.    C. 
Rosenberg,   Myers   Building,   Bethlehem,   Penn. 
ILLUMINATING   ENCHNEERING   SOCIETY. 

Sept.   18-20.     Convention  in  Philadelphia,   Penn.     Asst.  Secy., 
C.  D.  Fawcett,  29  West  39th   St.,  New   York,  N.   Y. 
ASSOCIATION    OF    IRON    AND    STEEL    ELECTRICAL    ENGI- 
NEERS. 
Sept.  18-22.     Convention  in  Chicago.     Secy.,  W.  O.  Oschmann, 
Oliver  Iron  and  Steel  Co.,  Pittsburgh,  Penn. 

THE   ROADMASTERS   AND   MAINTENANCE   OF   WAY   ASSO- 
CIATION OP  AMERICA. 
Sept.  19-22.     Convention  in  New  York  City.     Secy.,  P.  J.  Mc- 
Andrews. 
MICHIGAN  GAS  ASSOCIATION. 

Sept.  21-22.     Annual  meeting  in  Detroit,  Mich.     Secy.,  Clark 
R.  Graves,  Lansing,  Mich. 
AMERICAN   PEAT   SOCIETY. 

Sept.    21-23.      Annual    meeting   in   Washington,   D.   C.      Secy., 
Julius  Bordollo,   Kingsbridge,   N.   Y. 
THE  TRACK  SUPPLY  ASSOCIATION. 

Sept.    19-22.      Convention    in    New    York    City.      Secy.,    W.    C. 
Kidd,  Ramapo  Iron  Works,  Hillburn,  N.  Y. 
RAILWAY   FIRE   PROTECTION  ASSOCIATION. 

Oct.   3-5.      Convention    in   New    York   City.      Secy.,   C.   B.    Ed- 
wards, Mobile  &  Ohio   R.R.,  Mobile,  Ala. 
AMERICAN   SOCIETY  OF  MUNICIPAL   IMPROVEMENTS. 
Oct.    9-13.      Convention    in   Newark,    N.   J.      Secy.,    Charles   C 
Brown,  Indianapolis,  Ind. 
AMERICAN    ELECTRIC   RAILWAY   ASSOCIATION. 

Oct.    9-13.      Convention   at   Atlantic   Citv,   N.   J.      Secy.,    E.   B. 
Burritt,   S   West   40th   St.,   New    York   City. 
AMERICAN   RAILWAY    BRIDGE    AND    BUILDING    ASSOCIA- 
TION. 
Oct.  17-19.     Convention  in  New  Orleans.     Secy.,  C.  A.  Lichty, 
C.  &  N.  W.  Ry.,  Chicago. 
AMERICAN  GAS  INSTITUTE 

Oct.  17-20.      Annual   meeting  in   Chicago.      Secy.,  G.   G.   Rams- 
dell,    New    Y'ork,    N.    Y. 
AMERICAN    PUBLIC    HEALTH    ASSOCIATION. 

Oct.    24-27.      Convention    in    Cincinnati,    Ohio.      Secy.,    Prof. 
Selskar  M.   Gunn,  Boston,  Mass. 
RAILWAY     ELECTRICAL    SUPPLY    MANUFACTURERS    AS- 
SOCIATION. 
Oct.    30-Nov.   3.      Convention   in   Chicago.      Secy.,   J.   Scribner, 
<-are   fJeneral   Electric  Co.,   Chicago. 
InternntlonnI  Irrigation  Congress  will  hold  its  23rd  annual 
meeting  in  El  Paso,  Tex.,  next  October,  or  at  least  that  is  the 
convention   city   in   view  at  present.     The  secretary  is  Arthur 
Hooker,   El   Paso.   Tex. 

The  .4ssocintion  of  Railway  Klectrical  Knglneers  will  hold 
its  annual  meeting  in  Chicago,  at  the  Hotel  La  Salle,  Oct.  30 
to  Nov.  3.  The  Secretary  is  Joseph  A.  Andreucetti,  Chicago  & 
Northwestern  Terminal   Station,  Chicago. 

The  Allied  Kn«ineerK'  .4sN<>olntion  of  Charleston,  S.  C,  Is 
the  name  of  an  organization  recently  formed  in  Charleston. 
The  membership  lias  started  at  42.  The  officers  are  as  follows: 
President,  James  H.  Dingle;  vice-president,  T.  C.  Stevenson; 
secretary,  John  McCrady;  executive  committeemen  for  three 
years,  J.  P.  AUe  and  T.  H.  Gregg;  for  two  years,  A.  W.  Todd 
and  A.  M.  Campbell;  for  one  year,  W.  W.  Fuller  and  W.  R. 
Mayran*. 

Engineers  Club  of  Philadelphia — At  the  meeting  on  June 
20,  the  Club  discussed  the  question  whether  ;t  should  take 
action  concerning  the  Tavenner  and  Van  Dyke  bills  now  pend- 
ing in  Congress,  which  prohibit  the  use  of  stop  watches  or 
other  time-measuring  instruments  in  measuring  the  efficiency 
of  Federal  employees.  A  resolution  was  offered  by  Henry 
Hess  that  the  Club  should  take  no  action  to  favor  or  oppose 
any  pending  legislation,  but  should  restrict  its  work  to  the 
discussion  of  technical  subjects.  The  resolution  was  referred 
to  the  Club's  Committee  on  Public  Relations,  to  come  up  fo.- 
action  at  the  next  meeting  of  the  Club  in  September. 
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Co.,    ChlcnKO. 
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U   l.s  called   the 
I'tylene  ^ro<luct.^ 


DI|>|>lnK   Xeedlr   fur   l(o%    lliiiiliiiK 

A  small  low-priced  mamiotic  dippiiiK  needle  is  beinfif  made 
by  J[.  J.  Breece,  of  Gallon,  Ohio,  for  the  use  of  v/ater-works 
and  nas  men  in  IhidiiiK  covered  valve  boxes,  stop  boxes,  nuiii- 
hole  covers,  iron  monuments,  etc.  Dippint^  needles  have  been 
found  successful  for  several  years,  but  only  larger  and  more 
expensive  Instruments  have  been  available.  This  costs  .$4.75. 
*      *      • 

Pneuinntic    AVoo«l-Ilorlii>s    ;»lneliliie 

The  pneumatic  wood-boring  machine  shown  herewith  will 
bore  holes  up  to  %  in.  in  diameter  through  oak  or  pine 
sills  nt   the   rate   of   one   per   second   with   90  lb.  air  pressure. 


r.XKrMATTC    WOOD-BORING    MACHINIO 

according   to   the  claims  of  maker,   the   Baird    Pneumatic  Tool 
Co.,  Topeka,  Kan.      It  weighs  6  lb. 

Tie    Spacer    for    Bri<%e    Floors 

To  prevent  bridge  ties  from  being  shifted  and  bunched  by 
derailed  wheels  metal  tie-spacers  are  being  used  in  some  cases 
as  a  substitute  for  the  general  practice  of  boxing  or  dapping 
the  guard  timbers  over  the  ties.  The  accompanying  cut  shows 
the  Q.  &  C.  tie-spacer,  which  is  a  small  casting  fitted  be- 
tween the  ties  (near  their  ends)  and  having  flat  ends  which 
rest  on  top  of  the  ties.  These  ends  have  holes  for  nails,  one 
of  the  holes  being  slotted  in  order  to  allow  for  expansion  and 
contraction  movements.  It  is  suggested  that  where  these 
spacers  are  used  the  guard  timber  may  be  smaller  than  in 
ordinary  practice  or  may  be  omitted  altogether.  In  the  latter 
case,  the  spacers  are   relied   upon  to  hold   the   ties   in   position 


and  till'  liiNldn  HtopI  Runrd  riillM  to  Kuldo  derailed  wheolH 
aiM'iiNH  the  lirldKO.  Thia  device  Ih  made  by  the  Q.  &  C,  Co.,  of 
New  York  City. 

■•:ii-e(rleiill>  0|M-riilf)l  i<'loiv  >leter 
A  new  dcHlKii  "f  How  nn-ter  for  water,  all',  Hlcam  and  tfa« 
Ih  being  made  by  the  Iteiniblle  Flow  MeterH  Co.,  505  Wanh- 
liigton  iioulevard,  ChicaK".  Thin  comprlHeH  a  pitot  tube  and  a 
illlTereiitlal  preBBUro  Kngo,  both  of  Hpeclal  conHtruclion.  The 
pilot  tube  eomprlHos  two  tubcH  going  entirely  ncroHH  the 
How  pipe,  the  static-  and  dynamlc-preMwure  opcnlngx  being 
two  lines  of  Hiiiall  holes  at  the  inldpolnlH  of  v(|ual  annular 
areas,  by  which  It  Is  rcjiorteil  a  true  average  velocity  preH- 
Huro  Ih  obtained  directly.  The  lines  of  holes  are  ISO"  apart. 
The  differential  pressure  gage  Is  a  casting  with  two  reser- 
voiiH,  one  above  the  other  and  connected  by  a  vertical  shaft. 
This  arrangement  takes  the  place  of  the  usual  (I-lube.  In 
the  lower  reservoir  is  mercury.  Above  this  Is  water  and  on 
top   of  all   Is   oil.     As  shown   In    the  accompanying   sketch,    in 
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REPUBLIC   FLOW   METER 

the  reservoir  well  is  a  steel  tube  supporting  a  series  of  re- 
sistance spools  and  dependent  contact  rods.  There  is  a  con- 
stant-voltage (40  volts)  alternating-current  circuit  flowing 
from  a  special  transformer  through  the  resistance  and  mer- 
cury to  the  pipe  connections  and  thence  to  indicating  and  re- 
cording instruments.  As  velocity  and  impact  pressure  rises, 
mercury  is  forced  from  the  lower  reservoir  up  the  contact- 
rod  well,  short-circuiting  more  and  more  of  the  resistance 
and  displacing  oil  (which  in  the  tube  well  rests  on  the 
mercury).  The  resistance  units  are  so  proportioned  that  the 
current  is  kept  proportioned  to  the  square  root  of  height  of 
mercury  column  and  so  to  the  pipe  velocity. 

Srarifier   for    Oil-Motor   Roller 

A  pneumatic-control  road  scarifier  attachment  has  been 
broug*t  out  by  the  Austin-Western  Road  Machinery  Co.,  of 
Chicago,  for  its  kerosene-engine  road  roller.  The  weight  and 
power  of  the  roller  is  applied  to  the  scarifier  in  operation  and 
the  position  of  the  toothed  arm  is  controlled  by  a  piston  in  a 
cylinder  supplied  with  air  from  a  compressor  mounted  above 
the  driving-engine  and  driven  by  the  engine  crankshaft.  Two 
storage  tanks  are  connected   to   the  air   line. 
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TIIK  OISIMOSS  OUTLOOK 

With  the  wonderful  impetus  which  has  been  given  busi- 
ness in  the  latter  part  of  the  past  year,  all  parts  of  the 
country  are  looking?  forward  to  1916  as  being  one  of  the  best 
this  country  has  ever  seen.  A  year  ago  one  of  the  biggest 
questions  facing  the  country  was  unemployment,  which  over- 
shadowed all  othei-  civic  in-oblcms — today,  labor  is  scarce  and 
industrial   activity   phenomenal    but   healthy. 

The  war  is  a  large  factor  in  the  situation,  with  its  tre- 
mendous volume  of  orders,  but  underneath  is  a  steady  cur- 
rent of  business  bearing  little,  if  any,  relation  to  our  foreign 
shipments.  The  country  at  laige  is  waking  up  to  the  possi- 
bilities of  export  business,  and  much  is  being  done  to  help  it 
by  increasing  our  merchant  marine  and  establishing  easy 
credit  relations  with  the  South  American  countries;  but  we 
have    hardly    scratched    the   surface    as    yet. 

The  spirit  of  optimism  ;iiid  hopefulness  prevails  to  a  de- 
gree that  has  not  been  api)arent  for  years,  and  the  general 
belief  and  expectation  is  that  there  will  be  such  prospeiity 
during  this  year  as  will  recompense  the  people  of  this  coun- 
try for  all  their  past  misfortunes. 

Bank  deposits  are  reaching  unheard  of  figures,  and  bank 
clearings  are  also  very  heavy,  showing  a  most  satisfactory 
volume   of   business. 

Building  permits  throughout  the  country  during  the  last 
few  months  showed  a  large  increase  over  the  previous  year, 
and  contemplated  construction,  both  public  and  private,  for 
the  coming  year,  if  put  thvt/ugh  will  make  it  one  of  the  best 
building   years    we    have   ever   had. 

Prices  on  all  lines  of  building  materials  have  advanced, 
with  further  expected  increases  when  the  season  opens  up  in 
the  spring.  This  is  due  a  great  deal  to  the  high  price  and 
scarcity   of   labor  and    the   increased   cost   of   delivery. 

Pig  iron  has  advanced  about  4.5',^  in  price  in  the  past 
year  and  steel  from  25  to  70%,  both  foundries  and  mills  turn- 
ing out  about  40,000,000  tons  each.  Orders  for  rails  in  De- 
cember reached  the  total  of  365.000  tons,  and  the  mills  are 
accepting  no  more  orders  for  deliveiy  until  after  October  1. 
Structural  steel  orders  were  very  good  throughout  December, 
a  leading  authority  stating  that  the  structural  mills  are  now 
turning  out  about  S.'i%  of  capacity.  The  freight  situation  has 
caused  a  great  deal  of  trouble  to  contractors  and  dealers, 
but  with  the  embargo  placed  on  foreign  shipments  this  is  be- 
ing rapidly  overcome,  and  conditions  are  getting  nearer 
normal. 

PiK  Iron — Below  are  the  present  quotations  with  a  com- 
parison of  a  month  and  year  ago: 


Cincinnati 


Southern  Foundry  No.  2    $17.40( 
'      19.26 


•Tan.  6,  1916      Dec.  2,  1915      Jan.  7,  1915 


17.90  $16.40016.90  $12.50(5)13.00 
17.76@18.26     14.00@14.50 


$17.75@18.00  $14.25014.50 


17.25( 
17.75(1 


)17.50 
)18.25 


14.00@14.25 
14.00(g)  14.25 


$13.50@14.00     $9.50? 
$17.50  $12.75(i 


$17.95 
16.25 


514.55 
13.45 


Northern  Foundry  No 

New  York 
No.        2  -  X       Northern 

Foundry     $19.50@19.7c 

No.     2    plain    Northern 

Foundry    18.75(5)19.25 

No.  2  Southern  Poundryt   18.00(5)18.50 

Birmingham 
Southern  Foundry  No.  2    $14.50 

Chicago 
Northern  Foundry  No.  2    $18.50 

Pittsburgh 

Bessemer    iron*     $20.45 

Basic    iron*     18.95 

tDelivered  tidewater.   New  York. 

♦These  prices  include  the  freight  charge  from  the  valley 
to  the  Pittsburgh  district.  It  is  interesting  to  note  that  a 
year  ago  mills  were  only  working  to  about  50%  of  normal 
capacity,  and  that  at  the  present  time  they  are  strained  to 
100%,  with  orders  running  into  the  third  quarter  of  the  yer,:-. 

Old  Mnterial — Below  are  the  prices  per  gross  ton  being 
paid  to  dealers  and  producers  in  New  York.  In  Chicago  the 
quotations  cover  delivery  at  the  buyer's  works,  Chicago  and 
vicinity,    including   freight   transfer   charges: 

Per  Gross  Ton  Per  Net  Ton 

New  York  Chicago 

Heavy   melting   steel    scrap $13.00(r?1  3.50  $16.00(5)16.50 

No.    1    railroad    wrought 19.50(520.00  16.00(5116.25 

Stove    plate    11.50(5  12.00  11.00(5)11.50 

No  1   machinery   cast 16.00(516.50  13.00(5)13.50 

Machine    shop  'turnings 7.75(5)    S.25  S.75(5)    9.00 

Cast    borings     9.25(5)    9.50  7.75(5)    8.00 

Railroad  malleable  cast 12.50(5)13.00  14.00@14.25 

Old  Metals — The  following  are  the  dealers'  purchasing 
prices  in  New  York: 

, Cents  per  Pound \ 

Copper  Jan.  6,  1916  Dec.  2,  1915  Jan.  7,  1915 

Heavy   and    crucible 17.75  16.50  11.00 

Heavy    and    wire 17.25  16.00  10.75 

Light    and    bottoms 15.00  14.00  9.75 

Lead 

Heavy    4.50  4.50  3.30 

Tea    4.25  4.25  

Heavy    11.50  11.50  8.00 

Light     9.50  9.50  6.25 

No.   1    yellow   rod   turnings,..  12.00  12.00                  

No.  1   red   turnings 11.50  11.00  .... 

Zinc    11.00  12.00                  


Steel  Ralla — The  following  quotations  are  per  100  lb.  f.o.b. 
Pittsburgh  and  Chicago  for  carload  or  larger  lots.  For  less 
than   carload  lots,   5c.  per   100  lb.  is  charged   extra: 

, Per  100  Lb. ^ 

Pittsburgh  Chicago 

Standard    bessemer    rails $1.25  $1.25 

Standard    openhearth    rails 1.34  1.34 

Light   rails,    8   to   10   lb 1.70  1.58 

Light  rails,  12  to  14  lb 1.65  1.53 

Light  rails,   16  to  20  lb 1.60  1.48 

Light  rails,  25  to  45  lb 1.55  1.43 

Steel  Sheet  PillnK — The  base  price  f.o.b.  Pittsburgh  per  100 
lb.  for  base  sizes  was  as  follows  at  the  dates  indicated: 
Jan.  6,  1916  Dec.  2,  1915  Jan.  7,  1915 

•       $1.S.-.  $1.50  $1.55(5)1.60 

Bars,  Concrete  ReinforeiuKT — 

I Cents    per    Pound , 

Mill  Shipment,   F.o.b.  Warehouse,      Delivered  from 
Pittsburgh  Pittsburgh  Warehouse,  N.  Y. 

%-in.    bars...  1.80  2.50  2.50 

.MetalM — In  New  Yorlt  the  quotations  below  prevailed  at 
the  dates  indicated: 

, Cents  per  Pound x 

Jan.  6,  Dec.  2,  Jan.  7 

1916  1915  1915 

Copper,    electroyltlc 23.00  20.00  13.00 

Copper,    lake 23.00  20.00  *13.75 

Tin    43.00  40.00  33.50 

Lead    5.50  5.25  3.80 

Spelter     18.511  19.00  5.65 

•Nominal. 

Chain — 

Pittsburgh  San 
In.                                                                      and  Chicago              Francisco 

fk     $8.50  $11.75 

%     5.95  7.75 

A     4.95  6.25 

%     4.40  5.25 

1^     4.20  5.20 

1/2   and   A 4 .  00  4.95 

%   and   ji 3.90  4.85 

%  and   jl 3.80  4.75 

%   and   i'5 3.70  4.70 

1    to    lU 3.60  4.70 

EXTRAS    TO    ABOVE    LIST    PER    100    POUNDS 

For  P>B  For  BBB 

,'ff-in.   and   %-in $1.50  $2.00 

/s-in.   and   larger 1.25  1.75 

Structural  Material — Below  are  thi'  base  prices  f.o.b.  mills 
Pittsburgh  together  with  the  quotations  from  warehouse  at 
the  points   indicated: 

, I'er  100  Pounds , 

Pitts-  Den-  San 

burgh  Chicago      ver  Francisco 

Beams,  3   to  15  in 1 

Channels,  3  to  15  in L$1.80  $2.40        $3.00  $3.30 

Angles.  3   to  6  in.,  %  in.  thick  J 

Tees,   3   in.   and  larges 1.85  2.40           3.00  3.35 

Plates     1.80  2.40           3.20  3.25(5)3.50 

Triangle    MeMh — 

PRICE    PER    100    SQ.FT.    FOR  4-IN.    MESH 

I Plain  Material ,       ,, Galvanized , 

Less  Than  Less  Than 

Car  Lots  Car  Lots 

Cross-Sec.                               and  Over  and  Over 

Style        Area  per         Carload             10,000  Carload             10.000 

No.          Ft.  Width           Lots               Sq.Ft.  Lots               Sq.Ft. 

4  0.102  $1.23  $1.33  $1.44  $1.55 

5  0.077  .97  1.05  1.14  1.22 

6  0.058  .77  .84  .90  .97 

7  0.041  .60  .65  .70  .76 

23  0.170  2.05  2.23  2.41  2.59 

24  0.142  1.77  1.92  2.08  2.23 

25  0.124  1.57  1.71  1.84  1.98 

26  0.110  1.43  1.55  1.68  1.80 

27  0.085  1.17  1.27  1.37  1.48 

28  0.066  .97  1.05  1.14  1.22. 

29  0.049  .80  .87  .94  1.01 

31  0,261  3.02  3.29  3.55  3. 82 

32  0.225  2.62  2.85  3.08  3.31 

33  0.196  2.34  2.54  2.75  2.95 

34  0.140  1.80  1.95  2.11  2.27 

35  0.109  1,43  1.55  1.68  1.80 

36  0.075  1,05  1.15  1.24  1.33 

38  0.380  4.30  4.68  5.06  5.44 

39  0.325  3.71  4.03  4.36  4.68 

40  0.283  3.25  3.53  3.82  4.10 

41  0.208  2.48  2.70  2,91  3.31 

42  0.151  1.88  2.05  2.21  2.3S 

43  0.101  1.34  1.46  1.57  1.69 
This   material   is   made   in   regular  widths  of   IS.   22,   26,   30. 

32.   42,   46.  50,  54  and  58  in.     Standard  lengths  of  rolls  are  150, 
300   and   600  ft.     Cutting   to  special  lengths  is  charged  extra. 
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PIpf — Tho    followInK:    tnlilcB    Hhow    tho    coinparlHon    In    (IIh- 
ooiiiitN,  tuKtithur  with  tliu  lift  prIc-uH  of  todiiy  iiml  i>   yttiir  iiko: 


•1  l.iilt   w. 
■1    laj. 


Idcd.  . 
Idt'd. 


, —  Hlnck , 

Jan.  B,  Jan.  7, 
lUlO        1915 

78%        81% 
77",         80% 


, — (iai  vanlzed — , 
Jan.  C,     Jan.  7, 


%•  to  2-ln. 
2\t-   to   t>  - 1  n 

7-  lo  12-ln.  Hti-id  lap  wcldfil 75%        77 

At  tho  nbovo  dlucouiitM,  tho  following  net  prlcoM  follow: 

■  CcntH 


7  2 '4,% 


I  an 
66'^' 


Diainoter 

%-U\ 

1-      In 

1'4-ln 

IH-ln 

•2-     In 

21/j-ln 13.45 


, —  Hlack  — i 

Jan.  0,  Jan.  7, 

1916  1915 

2.53  2.20 

3.74  3.24 

5.06  4.38 
6.05 
8. If 


-(ial  vanlxud — , 
Jan.  6,    Jan.  7, 

1915 

3.15 
4.67 


In. 
In. 


17.59 
25.07 
34.04 
44.16 
59.50 
62.50 
86.25 
$1.03 
1.16 
1.27 


7.05 
11.70 
15.25 
21.80 
29.60 
38.40 
55.00 
57.50 
79.50 
95.00 
$1.06 

1.17 


1915 

4.19 

6.30 

8.39 

10.02 

12.55 

21.92 

28.68 

40.87 

55.50 

72.00 

98.77 

$1.03 

1.43 

1.70 

1.92 

2.10 


6.30 
7.55 
10.15 
16.70 
21,80 
31.00 
42.20 
54.60 
80.00 
84.00 
$1.16 
1.38 
1.55 
1.70 


11- 
12- 

Note — As  this  Issue  closes  for  press,  we  aro  notified  that 
the  discounts  on  the  above  sections  have  decreased  and  are  as 
follows: 

Black        Galvanized 

%  -   to   2-in.    steel    butt    welded 77%  62  '^  % 

2\t..   to   6-in.   steel   lap   welded 76%  61i,4% 

7-   to   12-in.   steel   lap   welded 74%  57%% 

This  of  course  would  increase  the  net  prices  shown  above. 

SheetM — Below  are  given  the  quotations  In  various  cities 
from  warehouse,  also  the  base  quotation  from  mill: 


10 

12 

14 
IS 
22 

26 

27 

28 

10 
12 
14 

18 
22 

26 

27 

28 

/■                      'J 

Large  Lots 

Pittsburgh 

2.15 

, W, 

New 

York   Denver 
2.65         3.45 
2.70         3.50 
2.75          3.50 
2.95         3.60 
3.00          3.G5 
3.05         3.70 
3.10         3.75 
3.15         3.80 

anized — Cents 

, Ws 

New 
York   Denver 

4.85 
4.35          4.85 
4.35          4.85 
4.65          5.15 
4.80         5.30 
4.95          5.45 
5.10          5.60 
5.25          5.75 

ei       I   ULIIIU 

^ 

No 

San 
Francisco 
3.35 
3.40 
3.45 
3.90 
3.95 
4.00 
4.05 
4.10 

per   Poun 

Chicago 
2.70 

No 

2.15 

2.70 

No 

2.20 

2.80 

Nos 

Nos 

No 

and 
and 

20. 
24. 

2.30 
2.35 
2.40 

3.10 
3.20 
3.30 

No 

2  45 

3.30 

No. 

2.50 

3.30 

Large  Lots, 

Pittsburgh 

3.75 

No 

San 
Francisco 
5.20 
5.30 
5.30 
5.60 
5.75 
5.90 
6.05 
6.20 

Chicago 

4.20 

No 

3. 8  5 

4.40 

No 

3.85 

4.60 

Nos 
Nos 
No. 

and 
and 

20. 
24. 

4.10 
4.30 

4.45 

4.70 
4.80 
4.90 

No. 

4.60 

5.00 

No. 

4.75 

5.00 

Track  Supplies — Below  are  the  base  prices  f.o.b.  Pittsburgh 
in  carload  lots,  together  with  the  warehouse  prices  at  the 
points  named: 

, Per  100  Lb.- 


Standard  railroad  spikes.... 

Track    bolts 

Standard   section  angle  bars. 
Tie  plates 


Pittsburgh  Chicago 

$2.10  $2.40 

2.50  2.95 

1.50@1.75  2.40 

1.80  2.40 

Nails — 

Wire 
per  Keg 

New   York    $2.10 

Chicago    2.40 

Denver     3.15 

San    Francisco    .• *9.50 

Curbing— 

Size,  In. 

New   York    5x16 

New   York    5x20 

Chicago fc  .  .  .  .      6x18 

nenvpr  I  ^'^^^    rough 

uenver i  i-„i  c   ^yaaaa 


San 
Francisco 
$2.65 
3.05 
2.40 
2.05 


Cut 
per  Keg 

$2.00 
2.40 


San   Francisco 
Flagging — 

New  York   .  .  .  . 
Chicago    


5x16   dressed 
6x16 


I 


Bronx 
Manhattan 
18  in.  wide 


43.50 


Lin.pt. 

$0.40 
.45 
.40 
.40 
.60 
.65 


.17  sq.ft. 
.18  sq.ft. 
.60    lin.ft. 


■\Vire  Rope — 

, Per  Cent.  Discount  from  List  Price ., 

San  Fran- 
New  York         Chicago        cisco      Denver 

Galvanized    45  and  2%  25  45        35  and  2'^ 

Bright      35  and  2%         50  and  2%         35        45  and  21/2 

Special    brand    bright   40  and  2%        45  and  2%        40 

Paving  Stone — 

New  York  

Chicago 


(  Manhattan  $2.30    sq.yd. 

\      Other  boroughs  2.00    sq.vd. 

About  4x8x4  2.15    sq.yd. 

San    Francisco Basalt  block,  4x7x8  55.00   per  M. 

W'ood  Preserving — Avenarius  carbolineum  is  selling  at  80c. 
per  gal.  in  barrels  of  54  gal.  each  f.o.b.  at  the  following 
points:  New  York,  Cleveland,  Milwaukee,  New  Orleans  and 
Portland.   Ore. 


Nnw    York    

<'hl<'iigo    

KatiHUH   (^ily    .  .  . 

Denver     

Hun    KrancdHco    . 

Carload    or   cargo    lots. 

•K.D.b.  workH. 


OuMbril    .S4<>n«* — 

1'/.!    In'ht 
Now    York    $0 .  80 


Common 

I'avlnp 
per  1,000 

per  1,000 

$8.50 

$21.00 

(i .  00 

12,  16 

(1.75 

20  ,  00 

6.60 

•13.60 

9. BO 

43.60 

ChlcaKo 

KaiiHas   City    

Denver     

San   Francisco 

Carload  or  cargo  lots. 

SiiihI    iiiiiI    4;rni'ol — 


15 
0  .  90 
1.75 
1.26 


Paving 

New    York    $0.75 

Chic.igo 

Diiivcr     1  .35 

S.iM    Francisco     .  ,  ,  ,       1,15 

Carload  or   cargo   lots. 

Kniltvay    TIcm— 


Material 

New    York Std.  Yellow  Pine 

Chicago     Oak 


fJravel — 

1  %    Inches 

$0.80 

1.15 

1  .35 

1.15 


%    Inch 

$0 .  85 

1,15 

1.35 

1.15 


7  Ft.  9  In. 

by  8  Ft.  6  In. 

$0.84 

0,95 


%  Iri'h 
$0.90 
1.16 
0.90 
2.26 
1.26 


Sand 
$0.46 
0.86 
1.00 
1.00 


6  Ft,  8  In. 

b.v  8  Ft. 

$0.70 

0.80 


Cast-Iron  Pipe 


Now   York: 

6-in.,   Class  B  and   heavier,   tidewater. 

Class  A  and  gas  pipe 

Birmingham: 

4-in 

6-ln.    and    over 

Gas    pipe 

Chicago: 

4-in.    

6-in.    and    over 

Class  A  and   gas   pipe 


Per  Net  Ton 


$29.00 
30.00 


24.00 
22.00 
23.00 


30,00 
28.00 
29.00 


Portland   Cement — 


Jan.  6.  1916 
$1. 


New    York    

Jersey   City    1.21 

Boston    1 .42 

Chicago    1,31 

Pittsburgh    1  .31 

Cleveland    1  ,  45 

Detroit     1  .  40 

Indianapolis    1.44 

Toledo    1.44 

Milwaukee    1.48 

Minneapolis    1,58 

Duluth    1  ,56 

Peoria    1.39 

Cedar    Rapids    1.50 

Davenport     1 .  40 

Denver     1  .87 

San    Francisco 1.90 

Kansas   City    1.15 

Prices  for  barrels  in  carload  lots. 


Dec.  8,  1915 

$1.27 


7.  1915 
.02 
.94 
.26 
.02 
.00 
23 


1.48 
1.58 
1,56 
1.39 
1,50 
1,40 
1.88 
1.90 


1.14 
1.23 
1.19 
1.22 
1.25 
1.33 
1.14 
1.15 
1.15 


Clay  Drain   Tile — 


Per    1,000    Sq.Ft. 


San 

Kansas 

Fran- 

Size 

New  York 

Chicago 

City 

Denver 

cisco 

2-in 

.      $17.50 

3-in 

22.50 

$15.00 

$15.75 

$28.00 

4-in 

32.50 

18.00 

19.25 

$30.00 

36.00 

5-in 

47.50 

23.00 

26.00 

52.00 

6-in 

57.50 

27.00 

34.75 

50.00 

56.00 

8-in 

97.50 

55.00 

58.00 

120.00 

These  prices  are  for  carload  lots. 
Server   Pipe 


Size 
3-in. 
4-in. 
5-in. 
6-in. 


New  York 

Chicago 

Kansas  Ci 

$0.05 

$0,045 

$0,033 

.05 

.045 

.044 

.08 

.072 

.055 

.08 

.072 

.066 

.11 

.099 

.1125 

.16 

.144 

.15 

.20 

.18 

.1875 

.27 

.243 

.295 

.38 

.342 

.4425 

.45 

.405 

.60 

.54 

.65 

.585 

.875 

1.35 

1.50 

1.15 

1.65 

1.75 

1.46 

2.187 

2.15 

2.10 

2.45 

2.25 

$0.06 
.08 
.10 
.12 
.18 
.27 
.3375 
.45 
.675 


8-m 

10-in 

12-in 

15-in 

18-in 

20-in 

22-in 

24-in 

27-in 

30-in 

33-in 

36-in 

Asphaltum — 

Brand  Per  Ton 

New  York Mexican    $15.00 

Chicago Mexican    19.00 

Kansas  City Mexican    19.00 

Denver California     20.00 

San   Francisco.  .  .  .    California    9.00 
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KAlliWAVS — STKAM  AKJD  ELECTRIC 

I'roiKiNtMl    >Vork 

New  Jersey — Delaware,  Lackawanna  &  Western  R.R.  has 
acquired  tract  of  16  acros  in  Hudson  St.,  Holjol<en,  on  which 
company  will  construct  new  yards.  G.  J.  Kay,  Hoboken,  Ch. 
En^r. 

PeiiiiHylvania  —  Corry  &  Columbus  Street  Railway  Co., 
Corry,  will  build  during  11»1G  line  from  Columbus,  I'enn.,  to 
Sherman,  N.  Y.,  15  miles.  C.  P.  Northrop,  Corry,  I'res.  and 
Gen.    M^r. 

I'eiiii«ylviinia — Council  granted  franchise  to  Philadelphia 
&  Garrettford  Street  Railway  Co.,  subsidiary  of  Philadelphia 
&  West  Chester  Traction  Co.,  for  line  through  Collingdale. 
Robert    L.    Morgan,    Philad  :lphia.    Pros. 

PeniiNylvania — Philadelphia  &  Reading  Ry.  will  enlarge  its 
yards  at  Rutherford.     S.  T.  Wrignei',  Philadelphia,  Ch.  Engr. 

Virginia — Carolina,  Clinchfield  &  Ohio  Ry.  will  build 
branch  line  from  Norton  to  St.  Paul,  Va.,  about  25  miles.  Ward 
Crosby,    Johnson    City,    Tenn.,    Ch.    Engr. 

West  Vir^iuia — Chesapeake  &  Ohio  Ry.  plans  to  construct  2 
miles  of  new  track  thiough  Huntington  and  to  rearrange 
tracks  about  1%   miles.     F.   I.  Cabell,   Richmond,   Ch.   Engr. 

\Ve.Nt  VirR-lnia — Pennsylvania  R.R.  contemplates  construct- 
ing railway  through  Brooke  County,  Wellsburg,  about  30 
miles.     A.  C.  Shand,  Philadelphia,  Penn.,  Ch.   Engr. 

IVorth  Carolina — Seaboard  Air  Line  Ry.  plans  to  construct 
railway  from  Henderson  to  Goldsboro,  75  miles,  with  terminal 
at  Wilmington  or  Southport.  W.  D.  Faucette,  Norfolk,  Va., 
Ch.    Engr. 

Georgia — Elberton  &  Eastern  Railroad  Co.  plans  branch 
line  from  Tignall  to  Anthony's  Chapel  in  Lincoln  County. 
Alexander   Wilson,    Elberton,    Ga.,   Ch.    Engr. 

GeorR-ia — Movement  is  being  agitated  to  extend  Midland 
Ry.  to  Graymont  and  Summit.  George  M.  Brlnson,  Savannah, 
Pres. 

Alabama — Bell  Lumber  Co.  will  build  7-mile  logging  road. 
Alabama  Engineering  Corporation,  Tuscaloosa,  Ala.,  C.  M. 
Ayres,   Pres.,   will  locate  and   supervise  construction   of  line. 

Alabama — .Surveys  being  made  bv  Henderson -Watts  Lum- 
ber Co.   for  railway  to  develop   timber  land   in   Tuscaloosa. 

Tenno.<«see — Reported  that  Holston  Valley  Ry.,  operated  as 
part  of  Bristol  Traction  Co.,  securing  right-of-way  for  ex- 
tension of  line  from  Bulls  Gap  to  Leadvale,  22  miles.  Fred 
Dulaney,   Bristol,    Vice-Pres.   and   Gen.   Mgr. 

Ohio — Council  petitioned  by  Mahoning  Valley  Railroad  Co. 
for  franchise  to  extend  line  from  present  interurban  station 
at  Main  and  South  St.  to  city  limits  at  plant  of  Trumbull  Steel 
Co.,  Warren.  James  B.  Phelan,  Punxsutawney,  Penn.,  Treas., 
Gen.   Mgr.   and   Pur.   Agt. 

Ohio — Sciota  Valley  Traction  Co.  plans  to  extend  its  line 
from  Chillicothe  to  Portsmouth.  F.  A.  Davis,  Columbus,  Pres. 
and  Gen.  Mgr. 

Ohio — Southeastern  Ohio  Ry..  Zanesville.  incorporated  with 
capital  of  $800,000,  will  take"  over  property  of  Southeastern 
Ohio  Railway,  Light  and  Power  Co.  and  extend  line  from 
Crooksville  to  New  Lexington,  10  miles.  E.  R.  Meyer,  Zanes- 
ville,   interested. 

Illinois — Rloomington,  Decatur  &  Champaign  R.R.  contem- 
plates $500,000  bond  i.ssue  for  improving  its  lines  in  Blooms 
ington.     M.  G.  Linn,  Bloomington,  Gen.  Supt. 

Illinoi.s — Hammond.  Whiting  &  East  Chicago  Ry.  plans  to 
rehabilitate  1%  miles  of  track  in  Whiting  and  1  mile  in 
East  Chicago  during  1916.  A.  L.  Drumx  Co.,  624  First  Na- 
tional Bank  Bldg,,   Chicago,   Gen.   Mgr. 

Illinois — Peoria  &  Chillicothe  Electric  Ry.  applied  to  Board 
of  Supervisors  for  franchise  for  line  from  Peoria  to  Chilli- 
cothe. 

Illinois — St.  Louis,  Springfield  &  Peoria  R.R.,  Peoria,  will 
issue  $1,000,000  bonds  for  improvements.  E.  D.  Bell,  St. 
Louis,   Supt. 

Wisconsin — Hillsboro  &  Northeastern  Rv.  will  increase 
capital  from  $100,000  to  $250,000,  and  will  extend  line  from 
Hillsboro  to  Richland  Center,  Wis.  F.  I.  Pinch,  Hillsboro, 
Gen.  Mgr. 

AVisoonsin — Milwaukee  —  Western  Electric  Railway  Co., 
Milwaukee,  plans  to  construct  railway  to  North  Lake.  W.  D. 
Chapman,   1710  Steger  Bldg.,   Chicago,   111.,   Gen.   Mgr. 

Texa.s — Northern  Texas  Traction  Co.  plans  to  double-track 
line  for  2  miles  between  Ft.  Worth  and  Dallas.  G.  H.  Clif- 
ford,   Ft.   Worth,   Vice-Pres.   and   Mgr. 

Texas — Stone  &  Webster  Engineering  Corporation  will 
construct  interurban  railway  between  Terrell  and  Dallas, 
about  30  miles.    Edward  T.  Moore,  Dallas,  in  charge  of  project. 

Itlaho — Caldwell  Traction  Co.,  Ltd.,  Caldwell,  will  issue 
$25,000  bonds  to  electrifv  Wilder  branch  of  Oregon  Short  Line 
R.R.,  about  11  miles.  W.  R.  Sebree,  Caldwell,  Pres.,  Treas., 
and    Gen.    Mgr. 

Idaho — Twin  Falls  Railroad  Co.  having  preliminary  sur- 
veys made  for  extension  of  line  from  Twin  Palls  to  Castle- 
ford,  about  20  miles.  1.  B.  Perrin,  Twin  Falls,  Pres.  and 
Gen.    Mgr. 

Utah — Salt  Lake  &  Ogden  Railway  Co.,  Salt  Lake  City, 
will  construct  second  main  track  between  Centerville  and 
Wilcox,   3  miles.     E.  A.  Vail,   Salt  Lake  City,  Ch.   Engr. 

M'ashinerton — According  to  press  reports  Great  Northern 
Ry.  plans  to  construct  branch  line  from  Pateros  into  Methow 
Valley,  Wenatchee;  also  to  electrify  main  line  over  Cascade 
Mountain  and  over  Oroville-Wenatchee  branch.  A.  H.  Hoge- 
land,    St.    Paul,    Minn.,    Ch.    Engr. 

Oregon — Willamette  Valley  Southern  Ry.  plans  to  extend 
line  from  Mt.  Angel  to  Salem  and  Stayton  via  .Silverton,  Mac- 
lean, Shaw  and  Aumsville.     F.  W.  Held,  Portland,  Gen.  Mgr. 

California — Clifford  McClellan.  San  Francisco,  and  asi- 
sociates,  plan  to  construct  electric  railway  from  Martinez  to 
Concord,    7    miles. 

New  nmnswick — See  item  under  "Bridges." 


Kew  IlruiiNiviek — Legislature  petitioned  to  guarantee  $20,- 
000  a  mile  for  railway  from  point  on  Canadian  Pacific  Ry. 
to  connect  with  Beaver  Harbour,  N.  B.,  Black's  Harbour,  Le- 
tang  and  Eastport,  Maine.  L.  Connors,  Pres.  Connors  Bros., 
Ltd.,   Black's  Harbour,   N.  B.,   back   of  project. 

Ilids  In   and  Contracts   Aivarded 
Maryland — Baltimore    &    Ohio    Railroad    Co.    awarded    con- 
tract   for    line    from    Hagerstown    to    Security,    4    miles,    to   H. 
KERBAUGH  &  CO.,  New  York,  N.  Y.     P.  L.  Stuart,  Baltimore, 
Ch.  Engr.     Noted  Aug.   12  and   Oct.   7. 

North  Carolina— Reported  that  WRIGHT-JOHNSTON  CON- 
STRUCTION CO.,  Andiews,  N.  C,  awarded  contract  for  grad- 
ing 12  miles  of  line  from  Topton  to  Robbinsville.  Graham 
County  Lumber  Co.,  interested.  E.  Philbrick,  Andrews,  Ch. 
Engr.      Noted   Nov.    4. 

LIGHT,  IIE.IT  AND  POWER 
I'roposed  >Vork 

Conn.,  Groton — Plans  being  considered  for  enlarging 
municipal  electric-light  plant. 

N.  Y„  Canajoharle — Montgomery  County  Electric  Light  and 
Power  Co.  will  extend  its  transmission  lines  to  Sharon  and 
Cherry  Valley. 

N.  v..  New  York — CBorough  of  Brooklyn)  —  (Ofllcial) — Plans 
being  prepared  by  Francisco  &  Jacobus,  Arch.,  200  Fifth  Ave., 
New  York  (Borough  of  Manhattan),  for  power  house  for 
American  Machine  Foundry  Co.,  346  Carroll  St.,  at  55th  St. 
near  2d  Ave.     Estimated  cost,   $12,000. 

N.  J.,  Newark — Seller  Bros.,  Inc.,  will  install  power  plant 
in  proposed  new  bottling  factory  on  Waverly  Ave. 

Penn.,  West  Middlesex — West  Middlesex  Electric  Light  and 
Power  Co.  applied  to  Council  for  franchise  to  install  and 
operate  electric-light  plant  in  West  Middlesex.  J.  R.  Hauden- 
shield,    interested. 

Fla.,  Bradentown — Manatee  Light,  Heat  and  Power  Co.  will 
construct  gas  plant.  Estimated  cost,  $90,000.  H.  T.  Duke,. 
Engr. 

Fla.,  Daytona — Daytona  Electric  Light  and  Power  Co.  plans 
to  improve  its  plant.     M.  Sholtz,  Pres.  and  Mgr. 

Ala.,  New  Decatur — City  will  construct  electric-light  and 
power    plant. 

Miss.,  Clarksdale — Bids  will  be  received  by  City  Commis- 
sioners until  Jan.  18  for  power  plant.  W.  G.  Shurgar,  Meri- 
dian, Consult.  Engr.     Noted  Dec.  2. 

Miss.,  Columbus — (Official) — We  have  been  informed  that 
election  will  not  be  held  to  vote  on  $10,000  bonds  for  munici- 
pal electric-light  plant  as  stated  in  our  issue  of  Dec.  23.  D.  P. 
Davis,  Secy,  and  I'reas. 

Miss.,  Ittabena — Bonds  for  $20,000  voted  for  electric-light 
plant. 

La.,   Opelousas — See   item   under    "Water  Works." 

Tenn.,  Moultrie — See   item   under   "Water-Works."' 

Ky.,  Mt.  Olivet — Contract  will  soon  be  awarded  for  electric 
light  plant  for  Mt.  Olivet  Light  and  Power  Co.  W.  S.  Chand- 
ler,   interested.      Noted   Dec.    16. 

Ohio,  Canal  Fulton — Massillon  Gas  and  Electric  Co.,  Mas- 
sillon,  granted  franchise  to  construct  and  operate  electric- 
light  and  power  plant  in  Canal  Fulton. 

Ohio,  Cincinnati — John  Boll.  Arch,  Bodman  Bldg.,  prepared 
plans  for  10-story  concrete  power  building  at  North  St.  and 
Broadway.     Estimated  cost.  .$300,000. 

Ohio,  Massillon — (Official) — Bids  will  be  received  about 
Feb.  15  by  W^illiam  L,  Pietzku,  Dir.  of  Pub.  Ser.,  for  electric- 
lighting    system.      Noted    Dec.    23. 

Mich.,  Monroe — Election  will  be  held  Jan.  24  to  vote  on 
$75,000  bonds   for  electric-light  plant. 

Iowa,  Mapleton — B.  Leitzen  is  interested  in  proposition  to 
Install  electric-light  plant  in  Mapleton. 

Iowa,  Vinton — Plans  being  prepared  for  improving  elec- 
tric-light plant.     J.  B.  Hill,  Iowa  City,  Engr. 

Iowa.  Waterloo — Citizens  Gas  and  Electric  Co.  contem- 
plates electric-power  plant  in  Waterloo.  Estimated  cost  be- 
tween   $700,000   and    $800,000. 

Minn.,  Isanti — Village  Council  received  application  from  R. 
T.  Allen,  Mgr.  of  Eastern  Minnesot.a  Power  Co.,  Pine  City, 
for  franchise   to  install   electric-light   plant   in   Isanti. 

Minn.,  Virginia — According  to  pr(  ss  reports  city  plans  to 
extend  electric-lighting  system  to  Parkville. 

Minn.,  Wadena — Otter  Tail  Pow  r  Co.,  Fergus  Falls,  plans 
to  extend  its  transmission  lines  from  Fergus  Falls  to  Wadena. 

Kan.,  Coflfeyville — (OfRcia.)—  Bids  v.lll  be  received  until 
Jan.  10  by  H.  H.  Deichler,  City  Clk.,  for  improving  municipal 
electric-light  plant.  Citizens  recently  voted  $20,000  bonds  for 
this  purpose.     Noted  Dec.   2  and  16. 

Neb.,  Cortland — Press  reports  state  that  A.  J.  Goodban 
plans  to  install  electric-light  plant  in  Cortland. 

S.  D.,  Howard — Election  will  soon  be  held  to  vote  on  $25,- 
000  bonds  for  electric-light  system. 

N.  D.,  Enderlin — Franchise  granted  to  Frank  C.  Corson  & 
Co.   to   construct   electric-light   plant    in   Enderlin. 

N.  D.,  Hettineer — Smith  Schmickrouth  granted  franchise 
for  electric-light  and  power  plant  in  Hettinger. 

Mo.,  Kansas  City — Northeast  Improvement  Association  has 
started  movement  to  construct  municipal  electric-light  plant 
in   Kansas   City. 

Mo..  Kansas  City — Ford  Motor  Co.,  Detroit,  Mich.,  is  having 
plans  prepared  for  power,  light  and  heating  plant  at  12th  and 
Winchester  St.     C.  C.  Mead,  Local  Mgr. 

Mo.,  Kirksville — Election  will  soon  be  held  to  vote  on 
$100,000  bonds  for  Improving  and  enlarging  electric-light 
plant  and  water  system. 
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'IVX.,    .\UNllll         .\t  rollhllH     III     prcMH    ll'IKMlH    city     WuIiT     I'llWCl 

Co.,  IliirtriPi  (I.  t'liim,  itiul  AiiMllii.  will  expend  u|i|inixliiiMtel.v 
$100.(1(111  fur  liiipnivlliK  Kh  <levelc>|iiiieiit  oil  t.'oloriido  Itlver  at 
Aunllii.      liin    ('"lii'lt.   AUNtlii,   InteieHted. 

'I'fi..  Ilreiiliiini  —  I).  V.  (•IddlriKH.  J.  Jonen  and  UBMOclateH  will 
htiild  m>M  idiinl   In   lireDhuin. 

Oklii.,  «;ol<r¥-  CltlzeiiH  voted  $ll,ri(lU  bondH  for  municipal 
oUmIi  Ic-HkIiI    iiliinl.      Noted    Oit.    It    and    Dee.    '.>. 

Okln.,  i.iiliiiniii  Aeeordlnu  tu  uichh  repoi'tH  Mnld  lOIeetrle 
iinil  (ia.M  Co..  lOnld.  will  eonsti'tiet  li'anHinlHHlon  line  to  furnlHl) 
Unlit    and    |io«  rr    lo    l.iilioiiin. 

4tklii..    >liirMlitill      See    Item    under    "Water    WorkH." 

N.  >l..  I. UN  VfKHM — Itlo  Grande  LiKht,  Heat  and  Pow<-r  Co. 
Phllndeliihlfi,  I'eiin.,  jdans  to  eonatruel  power  dam  on  lilo 
(Jrande  Itlver,  nliout  IS  mllea  from  Santa  Kf,  to  furnlHh  elcc- 
trlelty   to  entire  Hliit<'. 

.\rU.,  Mlniiil— (ntUclal)— Cltlzen-M  voted  $10, 000  lioiids  for 
nuinU-ipal   .  le.trlc-llnlit    plant.      Noted    Dee.    2. 

.VrlK..  Sllninl— (O(llelal) — Cltlzen.s  defeated  $12,r)00  lioiids 
for  iiimilc  ipai    t;a.s   plant.      Noted    Dee.    2. 

WiinIi..  W  eiin«elie«'- -.Siirvcy.s  lieliiK  made  for  new  jiower 
line  for  W.naleliie  N'allev  Gas  and  lOlcetrle  Co.  from  Drvdeii 
power    pi. lilt    to    Weiiatehoe.      Estimated    cost,    $20,000. 

«»r«'.,  .Iiinedoii  <'lty — Oregon  Power  Co.  plans  to  Improve  its 
linhtiiiK    >>  stem. 

Ciilir.,  llak«TMll«>1iI — Valley  Natural  Oas  Co.  plan.s  to  con- 
struct Kas  main  25  miles  loiiR-.  with  12  miles  of  laterals,  In 
Kern  County.      ICstlmated   cost,   $S4,1S0. 

rnltr..  «)iik  l»nrk— Pacific  das  and  Electric  Co.  will  expend 
about  :<:!0.ooo  for  the  installation  of  pas  mains.  C.  K.  McKil- 
llp,  Sacraiiunto,  District   I\lRi'. 

<lur.,  CookHhipt' — Plans  beinK  considered  by  Westbury 
Ijls:ht  anil  Power  Co.  to  extend  its  transmission  lines  to  .a 
number  of  small  towns  and  to  develo))  another  water  iiower 
on   Eaton   River.      Estimated   cost   between   $2."), 000   and   $.'{0,000. 

Out.,  .Vrnprlor — Galetta  Electric  Power  and  Milling  Co. 
plans  to  develop  water  power  at  Long  Rapids  on  Madawaska 
River. 

Out..  Ijobd — Plans  being  prepared  for  hvdro-power  distri- 
bution system  for  city.  Estimated  cost,  $7,000.  E.  R.  Barclay, 
Komoka,  Clk. 

Ont..  St.  TlioniiiN — Rids  will  be  received  by  Hydro  Electric 
Commission,  City  Hall,  until  noon,  Jan.  15,  for"  transformer 
station. 

Ont.,  AVIndHor — City  will  expend  about  $70,000  for  improv- 
ing and  enlarging  hydro-electric  system. 

Ont.,  Wyoming — Plans  bei"-  j  considered  for  installation  of 
electric-light    system.      Estim    ted  cost,   $6,000. 

.Vita.,  Cnlgnry — A.  W.  D  ngman.  Mgr.  Dir.,  Calgary  Pe- 
troleum Products  Co.,  has  offered  to  supply  city  with  gas  at 
10c.  per  1.000  cu.vd.  If  '.ffer  is  accepted  companv  will  build 
pipe  line  estimated   to  cist   $500,000. 

Altn.,  MtMlieine  Hat— L  :e-of-the-Woods  Milling  Co.,  South 
Railway  St.,  plans  to  improve  its  power  plant.  W.  A.  Mathie- 
sen.   Gen.   Mgr. 

ni<1.s  In   nn«l   Contracts   .A«'ar(1ed 
Mich.,  Iron  Hiver — Contract  for  power  and  boiler  house   for 
Cleveland    Cliffs    Iron    Co.    awarded    to    J.    S.    WAHLMAN,    Ish- 
peming. 

BRIDGES 

Proposed    Work 

Mass.,  Boston — (East  Roston) — Bids  w'll  be  received  by  E. 

P.    Murphy.    Comr.   of  Pub.   Wks.,   Room    511,   City   Hall   Annex, 

until   noon.   .Tan.   24,    for  constructing   foot  bridge   at   Gove   St., 

East  Boston. 

Mass.,  Boston — A  732-ft.  bridge  proposed  between  Boston 
and  Quincy  to  become  part  of  Southern  Blvd.  to  be  built  by 
Metropolitan  Park  Commission.  John  R.  Rablin,  15  Beacon 
St.,   Boston,   Ch.    Engr. 

Conn..  IVinntio — According  to  press  reports  County  Corn- 
missioners.  New  London,  plan  to  rebuild  bridge  across  Niantic 
River.      Estimated    cost,    $50,000. 

IV.  Y.,  New  York — (Borough  of  Bronx) — Board  of  Estimate 
and  Apportionment  has  approved  issuance  of  $180,000  corpor- 
ate stock  for  bridge  across  Hutchinson  River  to  replace 
Eastchester  Bridge. 

jV  Y.,  Schenectady — Bids  will  soon  be  received  for  super- 
^truct\;"e  and  approaches  to  bridge  across  Mohawk  River  at 
b,  "^enecta^ly.     Estimated  cost,   $80,976.     Noted  Sept.   30. 

IN  "^.,  Vonkers  —  Board  of  Supervisors  of  Westchester 
County  White  Plains,  authorized  County  Engineer  to  pre- 
pare plans  for  bridge  across  Bronx  River  between  Yonkers 
and  Tuckahne  ilso  one  across  Croton  River  at  Harmon.  Esti- 
mated cost,   SI  0.000  and  $37,000  respectively. 

Penn..  .lohnsto-wn — Plans  being  considered  by  Pennsyl- 
vania R.R.  for  new  two-track  bridge  adjoining  stone  bridge 
on  south  and  to  reconstruct  stone  bridge  to   eliminate   arches. 

X.  C,  Pineda — Bids  will  be  received  by  County  Commis- 
sioners, Newland.  until  Jan.  15,  for  6  steel  bridges.  G.  C. 
Love,    County   Bridge   Engr.     Noted   Dec.    23. 

Fla.,  Miami — Bids  will  be  received  until  Feb.  3  by  City 
Clerk  for  two  bridges  across  Miami  River,  one  at  12th  St.  and 
i«ne  at  Ave.  D.  Estimated  cost,  $75,000  each.  W.  J.  Kackley, 
iMi^mi    Engr. 

Ala.,  Bay  :»Iinette — Bids  will  be  received  by  County  Com- 
missioners until  Jan.   19   for  three  bridges. 

Ala.,  Jackson — Citizens  of  Clark  and  Washington  Counties 
contemplate   bridge   across   Tombigbee   River  at  Jackson. 

Ohio,  Can»l)ridgc — Bids  will  be  received  about  Feb.  1  for 
152-ft.  span  bridge  across  Wills  Creek.     H.  H.  Weadon.   Engr. 


Ohio.  l.niien»ler--(Omelal)  — niilM  will  be  received  by  Com- 
mlHsloiieiM  of  h'alitlidil  County  until  11:30  a.m.,  Jan.  20,  for 
eoiisl  riiclliiK    ■•    liililKes. 

Ohio,  .\r\v  Phllndeliihin  DIiIh  will  be  received  until  Jan. 
21  by  County  ConimlHHloiieiH  for  leimlring  HuliHlructiire  arid 
for  new  steel  HUpei  si  i  nil  me  of  briilKe  iierOHH  Laurel  Creek. 
HuHti  'rowiiMhlp.  I'laiiH  win  also  lie  prepared  by  A.  Ktlngol, 
I'liiKi-.,  for  l)rldK,e  over  One  Leg  Creek,  near  Now  Cumberland, 
VVariiii   Towiislilp. 

Ohio,  .St.  CInlrMvlllf  (Ddlclal)— All  liIdH  received  Dec,  20 
for  lepali  lii>.-,  fiilon  St.  brliige  rejected.  New  bIdH  will  be  re- 
I'elvecl.       11.    W.    llopliiii.s,    Aiidr.      .\oled    Dec.    !). 

Ind.,  .lfll'erMoii\  lllf  I'lniiM  will  soon  be  prepared  for 
doulile-tiaik  In  idge  airoHH  Ohio  lllver  between  JefrerHonvllle 
iiiid  Louisville,  Ky.,  for  PeiiiiHylvanla  U.K.  EHtimuted  coHt, 
$2,500,000.      .Noted    Dee.    16. 

Ind.,  \f\\  Alhnny — Floyd  County  Council  plans  to  con- 
Htriiit    briilKe    .leroHH    Floyil    St.       ICMllmated    eoHt.    $4,000. 

A. 


II. 


i-h.,  .Monroe — Citizens  voted  $60,000  bonds  for  bridges. 
Kiilsche,    City    lOngr.      Noted    .Nov.    25. 


III.,  Oakford — Bridge  will  be  construc'ted  acroHs  Sangamon 
River  by  Mason  and  Menard  Counties.  lOstlmated  cost,  $15,- 
000. 

lotva,  Io«n  City — Rids  will  be  received  by  H.  Hughes,  City 
Mgr.,  until  Jan.  ,'U,  for  3  relnforced-concrete  bridges.  Estl- 
niated     cost,     $15.1100. 

Kan.,  KnnNnH  <'lty — Plans  will  be  prepared  bv  Harrington, 
Ilowarrl  &  Ash,  Engr.,  for  700-ft.  vlailuet  approach  to  new 
high  lino  bridge  which  will  be  constructed  across  the  Kaw 
River  .'it  ("entral  Ave.  bv  Commissioners  of  Wvandotte  County. 
ICstimateil  cost.  $75,000,  half  of  which  will  lie  borne  by  city. 
Noted   Sept.    2   and   (Jet.    2S. 

Kan.,  WaMlilngton — Bids  will  be  received  until  noon,  .Tan. 
8,  by  Commissioners  of  Washington  County,  for  350-ft.  bridge 
of  five   steel  spans   in   Hanover   Township. 

Neh.,  Tails  City — Rids  will  be  received  by  O.  O.  Marsh. 
County  Clk.,  until  9  a.m.,  Jan.  11,  for  constructing  bridges 
during  >ear. 

Neh.,  <;pneTn — Bids  will  be  received  by  R.  A.  Lynn,  County 
Clk.,   until   noon,   Jan.   11,    for   bridge  work    during   year. 

Nel»..  Grand  Island — Bids  will  be  received  until  Jan.  25  by 
G.  E.  Neuman,  Clk.  of  Hall  County,  for  steel  bridge.  H.  W. 
Kibbey,  County  Engr. 

Mont.,  Ft.  Benton — Bids  will  be  received  by  County  Sur- 
veyor until  Jan.  20  for  steel  truss  bridge  to  be  known  as  Te- 
ton   River   Rridge. 

Mont.,  I,owry — Commissioners  of  Cascade  and  Teton  Coun- 
ties plan  to  construct  bridge  across  Sun   River  near  Lowry. 

Ariz.,  ;«liami — (Official) — Citizens  defeated  $17,500  bonds 
for  bridges.     Noted   Dec.   9. 

Wash.,  Chehalls. —  County  Commissioners  will  construct 
steel    bridge    across    Cowlitz    River.      Estimated    cost,    $20,000. 

Ore.,   I>ortlnnd — See    item    under    "Streets   and    Roads." 

Calif.,   Hakersfleld — See   item   under   "Streets   and   Roads." 

Calif.,  Kedlands — Bids  will  be  received  by  Board  of  Super- 
visors, San  Bernardino,  until  Jan,  17,  for  bridge  across  San 
Timeteo    Creek. 

IV,  B.,  St.  John — According  to  press  reports  Provincial  Gov- 
ernment will  issue  $1,700,000  bonds  for  bridges  and  con- 
structing Valley   Ry. 

Ont.,  Hamilton — Toronto,  Hamilton  &  Buffalo  Ry.  has  been 
ordered  bv  Railway  Commission.  Ottawa,  to  construct  high- 
way bridge   in   Hamilton.      R.  L.   Latham,   Hamilton,   Ch.   Engr. 

Ont.,  Ottawa — Citv  contemplates  steel  bridge  at  St.  Pat- 
rick St.  Estimated  cost,  $90,000.  L.  M.  Hunter,  Roadway 
Engr. 

B.  C,  Nunaimo — W.  A.  Owen,  City  Engr.,  will  prepare  plans 
for  bridge  to  connect  Bridge  St.   with  Newcastle  Townsite. 

Bids   In  and    Contracts   Aivarded 
Penn.,    Beaver — Contract    for    bridge    over    .Sewickley    Creek 
awarded  to  R.  D.   HUNTER  &  CO.,  at  $11,375.      Noted   Dec.   23. 

Penn.,  Camptown — Contract  for  state  bridge  across  Wyalus- 
ing  Creek  at  Camptown  awarded  to  M.  H.  STEBBINS  &  SON, 
at   $20,000.      Noted    Dec.    9. 

Penn.,  Philadelphia- — Contract  for  Annsbury  St.  Bridge 
awarded  to  DONATO  DELISE,  Philadelphia,  at  $41,410;  Ortho- 
dox St.  Bridge  to  RICHARD  WALSH  &  SON.S,  Pennsylvania 
Bldg.,  Philadelphia,  at  $23,750.     Noted  Dec.  2  and  16. 

Penn.,  Pottsville — Philadelphia  &  Reading  Ry.  awarded 
contract  for  bridge  across  railroad  tracks  at  St.  Clair  Yards 
to   KEYSTONE   STRUCTURAL  CO.,   Philadelphia. 

Penn.,  Sunhury — (Official) — Contract  for  175-ft.  steel  truss 
bridge  at  Sunburv  awarded  to  WELLSBORO  BRIDGE  BUILD- 
ING  CO.,   at   $17,200.      Noted   Dec.    2. 

Va.,  Pembroke — VIRGINIA  BRIDGE  AND  IRON  CO.,  Roa- 
noke, i't  $17,000.  awarded  contract  for  bridge  across  New 
River   at   Pembroke.     Noted   Dec.    9. 

Ohio,  Defiance — Contract  for  repairing  Second  St.  Bridge 
awarded  to  STANDARD  ENGINEERING  CO.,  Nicholas  Bldg., 
Toledo,    at    $5,400. 

Mich.,  Ada — Contract  for  concrete  work  on  bridge  over 
Grand  River  at  Ada  awarded  to  J.  P.  RUSCHE.  at  about 
$14,000.      Noted    Dec.    2. 

III.,  Bloomington — Contract  for  Becker  Bridge  in  Lexing- 
ton Township  awarded  to  PORTER  &  McCULLY,  Mackinaw, 
at  $12,912.     Noted   Dec.   9. 

III.,  Chicago — Sanitary  District  of  Chicago  awarded  con- 
tracts for  Calumet-Sag  Bridges  to  MILWAUKEE  BRIDGE 
CO.,  Milwaukee,  Wis.,  and  CHICAGO  BRIDGE  AND  IRON  CO., 
Chicago.     Noted  Nov.   18  and  Dec.  16. 

Mont.,  Missoula — Contract  for  steel  bridge  across  Hell 
Gate  River  at  Turah  awarded  to  DAVID  GRAHAM,  Mis- 
soula, at  $5,443.     Noted  Dec.  9. 
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Tex.,  HouNton — Contract  for  leinforced-concrete  bridne 
across  HulTalo  Bayou  at  Milan  St.  awarded  to  J.  H.  RICHARD- 
SON  CO.,   Houston,   at   $37,397. 

Tfx.,  iMilliiini — Contract  for  bridge  across  Colorado  River 
at  Milburn  awarded  to  AUSTIN   BROS.,   Dallas,  at  $5,175. 

Okln.,  Duriint — Contiact  for  five  steel  bridges  in  Bryan 
County   awaiiled    to   W.    C.   McALISTKR,    Hugo,    at    $7,520. 

Colo.,  SterllnK' — (OtlicialJ- — Contract  for  4  bridges  awarded 
to  R.  1'.  McDonald  construction  CO.,  Denver,  at  $27,- 
730.      Noted    Dec.    23. 

Ariz.,  Avondale — .State  will  construct  reinforced-concrete 
l)rid;ie  across  Agua  Fria  River  by  day  labor.  Estimated  cost, 
$50,000.      F.    F.    Nichols,    Piioenix,    State    Kngr.      Noted    Nov.    25. 

Ariz.,  <ilobe — (Official) — Contract  for  reinforced-concrete 
bridge  across  Pinal  Creelt  awarded  to  PAUL.  MICHAKLSON, 
(Jlobe,  at  $8,526.     Noted  Dec.   'J. 

\\  v'i'i:i<-v\ ouKs 

I'roiKiteil   Work 

N.  Y.,  lievri.ston — Citizens  plan  water  system.  Estimated 
cost,   $39,000. 

IV.  J.,  UrUlKeton — Plans  being  prepared  for  two  reservoirs. 
Estimated    cost,    $50,000. 

Penn.,  Danville — (Official) — We  have  been  informed  that 
bids  for  reinforced-concrete  rapid  sand  filter  of  300,000  gal. 
capacit.v  will  be  received  until  Jan.  10  and  not  Jan.  19  as 
stated  in  our  issue  of  Dec.  30.  Chester  &  Fleming,  Union 
Bank   Bldg.,   Pittsburgh,   Engr. 

I*enn.,  Lancaster — (Official)  —  Plans  being  prepared  for 
electrical  driven  centrifugal  pumps  for  water-worlts  plant. 
James  W.  Armstrong,  Baltimore,  Md.,  Consult.  Engr.  Noted 
Dec.   23. 

Penn.,  AVindsor — Election  will  .soon  be  held  to  vote  on 
$15,000   bonds   for  water  system.      Noted   Dec.    23. 

<ia..  Savannah — City  plans  expenditure  of  $71,000  for 
water-worlis  system. 

Ala.,  Fairhope — Election  will  be  held  Jan.  10  to  vote  on 
$8,000  bonds  foi'  water  system.  X.  A.  Kramer,  Magnolia,  Miss., 
Engr.     Noted  Oct.  21. 

.Via.,  Florence — City  sold  $335,000  bonds  for  improvements 
water-worlis. 

MiH.><.,  Itica — Bids  will  soon  be  received  for  improving  wa- 
ter  system.      X.   A.   Kramer,   Magnolia,    Miss.,    Engr. 

L.a.,  Oakdnle — Bids  will  be  received  about  Apr.  1  for  water 
system.  Estimated  cost,  $25,000.  R.  E.  Ricketts,  City  Secy. 
Noted  Oct.   2S. 

La.,  OpelouHas — Bids  will  be  received  until  Jan.  18  by  City 
Clerk  for  water  and  electric-light  systems.     Noted  Oct.  7. 

Tenn.,  Moultrie — City  plans  to  vote  on  $50,000  bonds  to 
extend  water  and  light  system. 

Ohio,  Akron — A.  Frost,  Supt.  of  Water-Works,  will  ask 
city  authorities  for  $100,000  for  water  main  from  East  Akron 
to  downtown  district. 

Ohio,  Canton — A.  Stolberg,  Mayor,  estimated  cost  on  in- 
stalling water-supply  system  in  Canton  at  about  $500,000. 

Ohio,  New  Berlin — City  Council  plans  to  extend  water 
mains. 

Ind.,  Hicknell — City  Council  granted  franchise  to  George 
W.  Harr,  South  Bend,  to  install  water-works  plant.  Esti- 
mated cost,  $150,000. 

Mich.,  Zeeland — City  will  construct  pumping  station  at 
wells  lying  west  of  city.     Estimated  cost,   $17,000. 

Wis,,  Cslikosli — Bids  will  be  received  by  Board  of  Public 
Works  until  Jan.  31  for  filtratioTi  plant  at  municipal  pumping 
station.     Noted   Nov.    18. 

Wis.,  Sheboysan — (Official) — Plans  being  prepared  for  wa- 
ter-works system.     C.  U.  Boley,  City  Engr.     Noted  Dec.   23. 

Iowa,  Lake  Mills — M.  Tschirgi  &  Sons.  Cedar  Rapids,  is 
engineer   for   proposed    water-works   system.      Estimated    cost, 

$fi.740. 

Minn.,  Adrian — City  will  install  new  water  tower. 

Kail.,  Chanute — Bids  will  soon  be  received  for  improving 
municipal   water   system.      Estimated   cost,    $29,000. 

Kan.,  Cofteyvilie — (Official) — Citizens  voted  $20,000  bonds 
to  purchase  water-works  equipment.  Charles  E.  Stromquist, 
Supt.,   Water  and   Light   Dept.      Noted   Dec.    23. 

Kan.,  Cniporia — (Official) — Citizens  voted  $150,000  bonds 
for  water-works  system.  Black  &  Veatch  Kansas  City,  Mo., 
Engr.      Noted    Dec.    9. 

Knn,,  Oswego — Bids  will  be  received  until  Jan.  14,  by  J.  P. 

Waskev,  Citv  Clk..  for  improving  water  system.  Estimated 
cost,  between  $2S.000  and  $30,000.  J.  C.  Moore,  Joplin,  Mo., 
Engr.-in-Charge.      Noted   Nov.   18. 

Kan.,  Ottawa — Citv  plans  to  install  filtration  plant.  Esti- 
mated   cost,    $15,000. 

Neb.,  nellwood — Election  will  soon  be  held  to  vote  on 
proposition   to   install  water  system   in   Bellwood. 

Mo.,   Kirksville — See    item    under   "Light,    Heat   and   Power." 

Mo.,  Washington — Citizens  will  vote  on  $40,000  bonds  for 
improving    water    system.      Noted    Sept.    23. 

Ark.,  Little  Rock — Arkansas  Water  Co.  plans  to  improve 
plant. 

Ark.,  Pocahontas — Work  w-ill  soon  be  started  on  water 
system   and    pumping   station.      Noted   Nov.    25. 

Tex.,  San  Marcos — Plans  being  prepared  bv  Clyde  Potts. 
Engr.,  30  Church  St..  New  York,  N.  Y..  for  settling  tanks  and 
chlorine  treatment  works  of  200,000  gal.   capacity  per  day. 

Tex.,  Temple — City  will  improve  municipal  water-works. 

Tex.,  Wolfe  City — City  Council  plans  to  Improve  water- 
works. 


Okla.,   DrumrlKht — See   Item   under   "Sewers." 

Okla.,  UinKiinK — Citizens  contemplate  water-works  sys- 
tem. 

Colo.,  Castle  Rock — Citizens  plan  election  to  vote  on  $45,- 
000  bonds  for  water  system.  H.  G.  Johnson,  City  Clk.  Noted 
Nov.   25. 

Colo.,    Wellington — Wellington    Water-Works   Co.    plans    to 

sink    1,000-ft.    well. 

Idaho,  McCammon — Citizens  voted  $22,000  bonds  for  water- 
works.    E.   W.  Rice,  City  Clk.     Noted  Nov.   18. 

Idaho,  Ccon — Village  Trustees  considering  municipal  wa- 
ter-works  system.      Estimated   cost,   $5,000. 

rtah,  Centervllle — Plans  being  prepared  by  R.  R.  Layman 
foi-  watei-  system.  Citizens  recently  voted  $15,000  bonds  for 
this  purpose.     Noted   Dec.  2. 

Utah,  Kphraini — Citizens  plan  water  system.  Estimated 
cost,   $50,000.      Peter  Greaves,   Chn. 

Utah,  Kanias — Press  reports  state  citizens  voted  bonds  for 

water-works    system. 

Ore.,  Itaker — Citizens  contemplate  gravity  water-worlts 
system.      L.   R.   Stockman,   City    Engr. 

Calif.,  Los  Angeles — Citizens  will  vote  Jan.  17  on  $1,020,000 
l)onds  for  purchase  and  improvement  of  plant  of  Union  Holly- 
wood  Water   Co. 

Calif.,  Los  Angeles — City  Council  contemplates  filtration 
plant  and  new  outfall  sewer.  Estimated  cost,  $1,300,000. 
Homer   Hamlin,   City   Engr. 

Calif.,  Martinez — (;ity  Trustees  requested  by  Martinez 
Development  Board  to  set  date  for  election  to  vote  on  $65,000 
l)onds    for    water-supply    system. 

Calif.,  Merced — Crocker-Huffman  Land  and  Water  Co. 
plans  improvements  to  reservoir  and  construction  of  three- 
mile  aqueduct.  Estimated  cost,  $40,000,  Elmer  Murchev, 
Engr. 

Calif.,  Pasadena — Plans  being  prepared  by  Morris,  Ch. 
Engr.,  loi-  conciete  re.,ervoir  near  vicinity  of  Sheldon  wells. 
Estimated    cost,    $30,000. 

Calif.,  San  Diego — Cit.v  plans  construction  of  dam  and  pipe 
line  to  cairy  water  to  University  Heights  reservoir.'  Esti- 
mated  cost,    $2,000,000.      H.    A.   Whitney,    City    Hydraulic    Kngr. 

Calif.,  San  Francisco — Bids  will  be  received  Jan.  17  for 
$2,000,000  bonds  for  Hetch  Hetchy  project.     Noted  Dec.   16. 

Calif.,  AVhlttier — Citizens  will  vote  on  $100,000  bonds  for 
water  system.  F.  C.  Roberts,  Marsh-Strong  Bldg.,  Los 
Angeles,    Engr.      Noted    Dec.    2. 

Calif.,  Woodland — Election  will  be  held  to  vote  on  $45,000 
bonds  for  improving  municipal  water  system.  C.  E.  Arnold, 
City   Engr. 

<lue.,  Montreal — City  Council  authorized  expenditure  of  $2,- 
000,000  for  improving  water  system.  M.  Cote,  City  Comptrol- 
ler.     Noted    Dec.    2. 

«lue.,  (luebec — T.  A.  J.  Forester,  City  Engr.,  submitted 
plans  to  City  Council  for  water-works  and  drainage  servic<-s 
to  the  Quebec  Abattoir,  Limoilou  Ward.  Estimated  cost,  $25,- 
000. 

Uue.,  Scotstown — City  Council  plans  to  lay  water  mains 
across  Salmon  Reservoir.     S.  Boy,  City  Clk. 

Ont.,  Alfred — Village  Council  contemplates  construction 
of  water-works   system.     B.   J.    Parisien,   City   Clk. 

Ont.,  Cockrane — City  will  improve  water-works  system. 
Estimated   cost,    $5,500. 

Bids  In   and  Contracts  Awarded 

R.  I.,  Cran.ston — (Providence  post  office) — Contract  for 
making  wash  and  core  borings  awarded  to  SPRAGUB  & 
HENWOOD,  Inc.,  Scranton,  Penn.  Estimated  cost,  $10,460. 
Walter  B.  Chafee,  City  Clk.     Noted   Dec.   30. 

R.  I.,  Providence — Contract  for  sewer  pipe  awarded  to 
PRUDDEN-WINSLOW   CO.      Estimated   cost,    $6,000. 

N.  Y.,  Batavia — Contract  for  c.-i.  pipe  and  specials  for  im- 
proving water  system,  awarded  to  I'NITED  STATE.S  CAST 
IRON  PIPE  AND  FOUNDRY  CO.,  Burlington,  N.  J.,  Chester 
and    Fleming,    Pittsburgh,    Penn.,   Engr.     Noted    Dec.   23. 

Fla.,  Tarpon  Springs — Contract  for  pumping  station  award- 
ed   to    OLIVER    LIOMAN.      Estimated    cost,    $10,000. 

La.,  New  Orleans — Contract  for  imi)roving  water-works 
system  awarded  to   ETTA   CONSTRUCTION  CO. 

Ohio,  Kast  Youngstown — (Official) — Contracts  for  water 
system  awarded  as  follows:  WILLIS  M.  HENDERSON  CON- 
TR.\CTING  CO..  East  Youngstown,  at  $13,315,  for  excavation, 
grading  and  concrete  work  for  pumping  station,  superstruc- 
ture for  pump  and  filter  at  $16,800,  extra  earth  and  rock  exca- 
vation, reinforced-concrete.  plain  concrete  and  steel  reinforce- 
ment worlt  at  $2,325.  foundation  for  storage  tank  at  $550; 
lUmCE  MACBETH  CO.,  Clcvl.ind,  at  $6,839.  for  triplex  pumps 
and  gas  engines;  PITTSBUKCI I  DES  MOINES  STI';i';i,  CO.. 
Pittsburgh,  Penn.,  at  $5.«S5.  for  steel  storage  tank:  LUDLOW 
VALVE  MANUF.VCTURING  CO..  at  $3,640,  for  valves  and 
hydrants:  MASSILLON  IRON  AND  STEEL  CO.,  Massillon.  at 
$36,997.  for  c.-i.  jiipe.  Chester  &  Fleming,  Pittsburgh,  Penn., 
Engr.      Noted  Sept.   23  and   Oct.   7. 

Ohio.  Lorain — Contract  for  3  water-tube  boilers  for  water- 
works pumping  station  awarded  to  B.VBCOCK  &  WILCOX  CO.. 
Cleveland.  Estimated  cost,  $12,345.  Ira  A.  Richards.  Dir., 
I'ub.  Ser. 

Ind.,  Valparaiso  —  Contract  for  improving  water  system 
awarded  to  M.  W.  HOLBEN,  Gary,  Ind.  Estimated  cost. 
$5,990. 

Mich.,  Albion — Contract  for  pumping  station  and  boiler 
house  for  water  system  awarded  to  P.  W.  SCHUMACHER, 
Albion,   at   $7,688.     Noted   Dec.   9   and   30. 

111.,  Bloomlngton — Contract  for  Emerson  St.  water  main 
awarded   to   BRUNO   WARLITZ.      Estimated   cost,   $5,109. 

III.,   Rock   Island — See   item   under   "Sewers." 

low-n.  Cedar  Rapids — Contract  for  7,000.000  gal.  high-lift 
pump  awarded  to  ALLIS-CHALMERS  CO.,  Milwaukee,  Wis.,  at 

$18,000. 
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AIImii.,  >llnii<-ii|iMllM  Contiiu't  for  2,ir>t>  toiiH  of  <'.-!.  iilpi- 
nwar.h'.l  l..  .VM  i:KlfAN  i'AST  llfoN  I'll'lC  CO.,  ItlitnliiBliiiin. 
Aln..  at  $iS.ll)  iii'i-  ton;  ti.  ri  )l,t  ■  M  III  A  IltuN  WOllKS.  Chiil- 
titliuoKH,  Txnii.,  I'll!'  ITS  Ciiluiiilila  llic  li><liaii(H,  at  $31!. SO  cacli., 
mill  2Ul^  K-ln.,  L'l  12-ln.,  lid  S-ln.  ami  211  lli-lii.  valvcH,  at  $!l.'l(i. 
$2S.!I0,  » 11.70,  ami  JCll.tiO  each  i  UMpm-llvoly.  K.  W.  AlexaiidiM', 
I'ur.   Ant. 

Minn.,  .sinytiin -C'ontiaot  for  oxti'iiMlon  of  water  main  In 
Hyland   Avi>.  awai.l.d   to   V.   V.   Itoop. 

Tfx.,  tinlvfMton  Ciinlract  to  lay  MUbmerRod  water  main 
acioHM  c.alv.slcin  liny  awarded  to  I.SAAC  HKFKJtoN.  Kstl- 
matfd   it>st.    Ji'.O.iKKi.      Noti'd    lH-t\    SI. 

'I'fx.,  llouMlon-  -('iiiitract  for  power  hopHe  and  Hottllnp  tank 
for  .North  .Main  .><l.  puniplnur  .stJitlon  awarded  to  CIIAKLICS  S. 
H.\.><IH>.\I.        lONllniale.l     cost.     JT.Sl!!. 

Okln.,  >liirNlinll  Contract  for  water  syHtem  and  electrlc- 
llnlit  plant  a«aidcil  to  K.  W.  KKKNKY  &  CO.,  Oklahoma,  at 
nliont    Jl'ii.iMKi.      .Noted    .VnK-   •>   nn<l   .Sept.    9. 

Ore.,  MllHankee--Clt V  Conncll  awar<leil  contract  for  water 
dlatrllmtlnK  .sy.slcm  to  (;i  KItlsClI  *  JOI'LIN,  rortland,  Ore. 
Kstlmated  cost.   $-':;.,•.  12.      Noted    Dec.   ao. 

SKW  I'lltS 
l'r<i|M>MO<l   Work 

N.  Y.,  ihiirlolte — City  will  construct  sewage-disposal  plant 
and   new    sowi'r   system. 

IM.  v.,  \«'W  Iloelii'llo— City  Council  will  construct  sewers  In 
nroadvlcw  .\vc.,  froni  l.viicrost  ltd.  to  North  Ave.,  through 
SIcard    Ave.   aiul    I'ainc    .\v.'. 

IV.  v.,  \ortIi  'I'oiiiitviuuln — I'lana  belnp  prepared  by  Frank  C. 
ToUes.  I  list.  lOnRr.,  for  sowaKe-dlsposal  plant.  Estimated  cost, 
Jl.'iO.OOO.     Noted   l>ec.  30. 

\.  J.,  MnnnMMUiui — PuKh  &  Hubbard,  Enpr.,  Wltherspoon 
RUIk-.  riiiladolphia.  renii.,  retained  to  prepare  plans  for  im- 
proved sewage-disposal  plant.  Contract  will  be  let  In  spring. 
William    F.    I^efferson,    Mayor.      Noted    Nov.    18. 

IVnn.,  Ilyberry — (Woodmont  post  otiice) — Citizens  will  In- 
stall sewaM:e-dlsi)Osal  plant.  Estimated  cost,  $115,000.  George 
S.    Webster,    Kngr. 

Penn.,  I'hilndolphin — Citizens  will  install  sewage-disposal 
plant.  -Estimated  cost,  $25,000,000.  G.  E.  Dateman,  Dir.  I'ub. 
Ser. 

Vn„  Newport — City  plans  to  issue  $200,000  bonds  for  im- 
proving sewers  and  streets. 

■W.  \n.,  IIuntinKton — City  Commissioners  have  authorized 
John  Sanborn,  City  Engr.,  to  prepare  plans  for  two  lateral 
sewers.      Estimated   cost,    $4,500. 

\V.  Vn.,  Shephnrilsttown — Citizens  will  construct  sewer  sys- 
tem. Estimated  cost,  $15,000.  H.  E.  Adler,  Brunswick,  Md., 
Engr. 

Fin.,  JnokHonvllIe — City  plans  an  expenditure  of  $375,000 
for  sewer  and  diainage  work.  L.  D.  Smoot,  Comr.  of  Pub. 
Wk.s. 

MImn.,  Stnrkville — See  item  under  "Streets  and  Roads." 

Obiu,  .\kron — City  Council  plans  to  in.stall  pumping  sta- 
tion to  force  West  Hill  sewage  west  of  divide  to  city  sew- 
erage   system.      Estimated    cost,    $S,000. 

Ohio,  CInclnnntI — City  will  construct  sewer  under  tracks 
of  Baltimore  &  Ohio  Railroad  Co.  from  Draper  St.  and  Spring 
Grove  Ave.  to  Mill  Creek. 

Ohio,  Cleveland  HelB:ht.s — (AVarrensville  post  office) — Bids 
will  be  received  b\-  H.  H.  Canfield.  City  Clk.,  until  noon,  Jan. 
17,  for  sewers  in  Altamount  and  Clarkson  Rd.,  Beechwood, 
Berkeley   and    De   Sola   .St.,    and    Euclid    Heights   Blvd. 

Ohio,  Cuynhoi^a  Falls — Bids  will  be  received  until  noon, 
Jan.  24,  for  improving  sanitary  sewers  in  various  streets.  W. 
F.  Williston,  Village  Clk. 

Ohio,  Snniln.Kky — City  plans  third  intercepting  sewer.  Es- 
timated   cost,    $25,000. 

Ohio,  Ihriehsville — City  Council  plans  to  build  sewer  in 
Bank    St. 

Ind.,  Lafayette — H.  B.  Overesch,  City  Engr.,  is  preparing 
plans  for  tlie  Dergy  Run  Sewer.     E.  J.  Vaughan.   City  Clk. 

Mieli.,  (;ran<l  Rapifis — Plans  being  prepared  for  sewer  sys- 
tem south  of  Hall  St.  and  west  of  Buchanan  Ave.  Estimated 
cost,   $119,S00. 

III.,  Chainpali^n — Bids  will  be  received  until  Jan.  10  for 
sewer  improvements  in  Branch  No.  23.     J.  P.  Gulick,  Attorney. 

III.,  Chieaao — Sanitary  District  Committee  will  extend  the 
39th  St.  sewer  and  improve  drainage  system  to  flow  into 
Bubbly  Creek.      Estimated  cost,   $500,000.      Noted   Oct.   14. 

111.,  Elsrin — Bids  will  be  received  by  Board  of  Administra- 
tion until  Jan.  24  for  sewage-treating  plant  and  intercept- 
ing  sewers   at   Elgin   State   Hospital. 

III.,  Kankakee — Citizens  will  improve  lateral  and  sanitary 
sewers. 

III.,  Rock  Island — City  Commissioners  considering  con- 
struction  of  southwest  storm  drain.      Estimated   cost,   $80,000. 

lo^va,  IJe.s  ItloineN — Plans  being  prepared  for  32  miles  of 
sewers  in  two  districts.  Bids  will  be  received  sometime  in 
February.      Estimated   cost,   $210,000.      H.   Susong,   City  Clk. 

Minn.,  IIen.son — (Official) — Bids  will  be  received  about  Apr. 
1,  for  sanitary  sewer  and  sewage  treatment  plant.  Esti- 
mated cost,  $40,000.     S.  B.  Gardner,  City  Engr.     Noted  Dec.  16. 

Minn..  St.  Paul — Bids  will  be  received  by  A.  Hohenstein, 
Pur.  Agent,  until  10:30  a.m..  Jan.  10,  for  sewer  in  Eaton  St. 
O.  Claussen,  City  Engr.     Noted  Dec.  16  and  30. 

Kan.,  Kan.sa»«  City — City  Commissioners  voted  $15,000  for 
concrete  covering  over  Spitlog  sewer,  from  Fifth  and  Spitlog 
Ave.  to  the  Kaw  River. 

Kan.,  Ottawa — Ordinance  passed  for  sewer  in  Powhattan 
St.  allev  between  Cedar  and  Oak  St.  Edith  M.  Cusick,  City 
Clk. 

Kan.,   Salina — City  Council   plans   to  install   sewer   system. 

Neb.,  Lincoln— Citv  will  construct  sanitary  sewers  in  Sheri- 
dan, Randall  PI.,  Park,  Cherry  St.  and  Sewell  Hill.  Estimated 
cost,    $5,875. 


N.-l...  Pntwiee  City-  I'ri-SH  reportM  state  election  will  Hoon 
l)(i    held    lo    vole   on    botids    for  Hewerane   MyHtem.      Noted    Dec.   9. 

Moiil.,  lllllliiKM  City  win  coPHtruct  Mtorm  Hower  on  north 
side  of  (in.  Main  liunk  sewer  estimated  at  $2S,000,  and 
liriiMch    extending    lo    wi'.st    mIiIu   at    $;)5,000. 

Mo.,  KnnMHM  CHy  Hlds  will  Hoon  be  received  for  C  miles 
of  lalcTMl  sewers  In  Dlstrht  No.  .'Mli.  EHtlmated  cOHt.  $86,000. 
Curlls    mil,    Kansas   Clly,    Mo.,    City    ICngr. 

Mo.,  KnuKHN  CHy— I'lans  being  prepared  for  Mtorm  and  san- 
itary sewers  along   Van  itrunt  Blvd.,   from  22nd  to  Slst  St. 

Ark.,  lloKcrH  lilds  received  Dec.  20  for  Hewor  Hystom  in 
l>lMliiel  No.  :)  rejected.  New  bids  will  be  received  later. 
.Noli'd    |).-e.    111. 

Tex.,    <'ol<irndo-  -City    Co\incll    plans    InHtallatlon    of    sewer 

system.       list  liiia  lid    cost,    $23,000. 

Tex.,  llallnM  lliils  will  soon  be  received  for  sewer  In 
lilshoo,  KlglKh  and  Ninth  St.  Estimated  cost,  $5,000.  Noted 
1  >ee.    2. 

Okln.,  DrumrlKht — City  contemplates  $50,000  bon<l  Issue  to 
exten<l   sewerage  and   Wiiter-works   systeniH. 

.\rlif,.,  Miami  Citizens  defeated  $60,000  Ixmds  for  sewer 
s.vstem    and    sew.ige-dlsposal    pl.'int.      Noted    Dec.    2. 

Cnlir.,  <blno — Si)c'<-lal  election  will  be  held  next  spring  to 
vote   on   $55,(1011   bonds   for  sewers. 

Cnllf.,  IlernioHa  Reach — City  Trustees  considering  Installa- 
tion of  sewage   ilisposal  plant. 

<'alir.,  l.oH  AnKeleN — City  Council  will  construct  nitration 
plant  at  the  outlet  of  the  outfall  sewer  at  Hyperion. 

Cnllf.,  RIverNlde — City  Council  plans  to  install  sewage-dls- 

I)Osal  jilant. 

«lue.,  Hull — City  Council  plans  to  install  sewers  In  various 
sti-eets.      J.    P.    A.   Daforest,   City   Engr. 

Ont.,  London — Plans  being  prepared  by  Chipman  &  Power, 
204  Mail  Hldg.,  Toronto,  Ont..  for  storm  sewer  in  Dundas  and 
Adelaide  St.     S.  Baker,  City  Clk.     Noted  Dec.   16. 

Ont.,  I'lckerinK — City  Council  plans  expenditure  of  $10,000 
for  tile,  stone  and  timber  drains.  R.  D.  Beaton,  Whitevale, 
Ont.,    City    Clk. 

.\ltn.,  Ileveriey — City  contemplates  sewer  system.  Esti- 
mated cost,   $15,000.     H.  W.  Ormerod,  Secy. 

Altn.,  Fdmonton — Citizens  recently  voted  $275,000  bonds. 
Part  of  proceeds  will  lie  used  for  sewage-disposal  jjlant.  C.  B. 
F.  Cox,  City  Clk.     Noted  Sept.  30  and  Oct.  28. 

IlldN   In  and  ContractN   .\warded 
l.'^ann,,    HoHton — Contract    for    pipe    sewers    and    drains    in 
Chester  St.  between  Rockaway  and  Oakland  St.,  private  land, 
between  Rexford  and  Chester  St.  awarded  to  JAMES  J.  CON- 
WAY.     Noted    Dec.    23. 

.MaNH.,  RoNton — Contract  for  pipe  sewers  and  drains  in 
AUerton  and  Kenberma  Rd.  from  I'aik  to  Washington  St. 
awarded    to    DADDARIO    &    BOOTH.      Noted    Dec.    23. 

R.  I.,  Proxidenec — (Official)^Contract  for  furnishing  sewer 
pipe,  branches,  etc.,  for  Depaitment  of  Public  Works,  awarded 
to  BRUDDEN-WINSLOW  CO.,  New  York,  N.  Y.  Estimated 
cost,   $6,000.     W.   C.  Pelkey,  City  Clk.     Noted  Dec.  16. 

N.  Y.,  Neiv  York — (Borough  of  Brooklyn) — Contracts  for 
furnishing  and  delivering  (a)  675  tons  quick  lime  to  the 
several  sewage-disposal  plants  in  the  26th  and  31st  Wards, 
and  (b)  for  manhole  heads,  covers,  etc.  to  the  Bureau  of 
Sewers,  awarded  to  .SAVERNO  PRODUCTS  CO.,  IXC,  1327 
37th  St.,  Brooklyn,  (a)  at  $6,074;  MAHER  &  FLOCKHARDT, 
76   Polk   St.,   Newark,   N.  J.,    (b)    at  $4,392. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Contract  for 
improving  sewer  in  Cedar  St.  between  Broadway  and  Nassau 
St.,  awarded  to  MELROSE  CONTRACTING  CO.,  147  East  125th 
St.,    New    Y'ork.      Noted    Dec.    2. 

N.  Y'.,  Suffern — Low  bids  for  sewer  system  were  received 
as  follows:  John  W.  Heller,  South  Oiange,  N.  J.,  at  $5,810;  H. 
B.  Sproul  Co.  Inc.,  Peekskill,  at  $6,566:  Louis  J.  Sieling,  171 
Madison  Ave.,  New  York,  at  $6,300.     Noted  Nov.  IS. 

N.  J.,  Haekensack — (Official) — Contract  for  sewers  in  Pas- 
saic and  State  St.  awarded  to  STANDARD  CONSTRUCTION 
CO.,  Main  St.,  Haekensack.  Estimated  cost,  $6,257.  Lemuel 
Lozier,  City  Engr.     Noted  Dec.  2. 

Penn.,  DoTlestown — Contract  for  sewer  system  for  Na- 
tional Farm  School  awarded  to  GREEN-STARR  ENGINEER- 
ING CO.,  Philadelphia. 

W.  Va.,  Kenova — Low  bids  received  for  sewer  system  were 
as  follows:  J.  H.  Sluss  Construction  Co.,  Huntington,  W.  Va., 
at  $47,932;  Weathers  &  Colegrove,  Portsmouth,  W.  Va.,  at  $50,- 
570;  A.  E.  Miller  Construction  Co.,  Portsmouth,  at  $51,506. 
Oliver  &  Maupin,  Huntington,  W.  Va.,   Engr.     Noted  Dec.  2. 

Ohio,  Cheviot— (Cincinnati  post  office)  —  (Official) — Con- 
tract for  improving  Beech  St.  sewer,  from  Harrison  to  Mozart 
Ave.,  awarded  to  WELLING  &  FRANZ,  Cincinnati,  Ohio.  Al- 
bert J.   Reusing,   City   Clk.      Noted   Dec.    16. 

Ohio,  Cincinnati — (Official) — Contract  for  Duck  Creek  In- 
terceptor Sewer,  Contract  No.  3,  awarded  to  CONNELLY  CON- 
STRUCTION CO.,  Cincinnati,  at  $57,364.     Noted  Dec.  9. 

Ohio,  Dayton — Eickelberger  Sons,  Dayton,  submitted  low- 
est bid  for  61.000  ft.  of  sewer  pipe.  Estimated  cost,  $10,000. 
Noted   Dec.   16. 

Ohio,  East  Pnlestine — Contract  for  sanitary  sewer  and 
sewage-disposal  plant  awarded  to  L.  W.  FRANCES,  McKees- 
port,  Penn.     Estimated  cost,  $55,009.     Noted  Dec.   9. 

Ohio.  Paincsville — Contract  for  sewers  awarded  as  follows: 
OHIO  ENGINEERING  CO.,  Sanford  St.  sewer,  at  $13,097,  and 
East  Main  St.  sewer,  at  $8,918;  VAN  LEE  .SHAW.  Casement 
St.  sewer,  at  $1,879;  SEWERSON  &  HUGHES,  State  and  Storrs 
St.  sewer,  at  $8,967.     F.  N.  Downer,  City  Engr.     Noted  Dec.  16. 
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Inilj,  VincenncN — All  Ijids  ifjected  for  storm  sewers  in  east- 
ern and  southeastern  pait  of  city.  Estimated  cost,  $150,000. 
H.  T.  Watts,  City  Engr.     Noted  Dec.  9. 

Iowa,  .Vudiilion — Contract  for  sewer  system  awarded  to 
LANA  CONSTUUCTION  CO.,  Council  Bluffs,   Iowa. 

Ukhi..  Enid — Contiact  for  new  sewers  in  Districts  Nos.  60, 
61  and  62  and  exteiidinR-  sewers  in  Districts  Nos.  34  and  35 
awarded  to  H.  A.  IIAMM,  Enid,  at  $4,169.  Noted  Dec.  2  and 
30. 

CaM>f.,  San  FrniiciNco — Board  of  Public  Works  awarded 
contract  to  TIBHITTS-PACIFIC  CO..  for  South  Bay  View- 
sewer.      Esitimated    cost,    $3S,liiS.      Noted    Dec.    30. 

(JARHAGE 
I*rui>uNeil  Work 

!V.  Y.,  New  York — (lioroush  of  Manhattan)  —  (Official)  — 
Dumping  Board — Bids  will  be  received  by  J.  T.  Petherston, 
Comr.  of  Street  Cleaning-,  Municipal  Bldg.,  until  noon,  Jan.  10, 
for  constructing  additional  dumping  board  near  foot  of  East 
139th  St.,  Harlem  River. 

I'enn.,  Edy^wood — Bids  will  be  received  until  Jan.  10  by  W. 
H.  Garrett,  Borough  Secy.,  206  Elm  St.,  for  collection  and  dis- 
posal of  gairbage. 

Pent!.,  Wllkes-Bnrre — Preliminary  plans  will  soon  be  pre- 
pared by  Council  for  collection  of  garbage  and  disposal  plant. 

Ohio,  Springfield — Bids  will  soon  be  received  by  City  Com- 
missioner for  collection  of  garbage  for  next  year.  Estimated 
cost,  $4,500. 

STREETS  AND  ROADS 
PropoHed    Work 

Conn.,  Manoliester — ^An  expenditure  of  $30,000  contem- 
plated by  Board  of  Selectmen   for  sidewalk  construction. 

N.  Y.,  Biiffnlo — (Official) — Bids  will  be  received  by  De- 
partment of  Public  Works,  Room  5,  Municipal  Bldg.,  until  11 
a.m.,  Jan.  12,  for  paving  Titus,  Evelyn  ;uid  Camden  Ave., 
Cheltenham  Drive,  North  Division,  South  Division  and  Greene 
St. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Bids  will  be  received  by  R.  A.  C.  Smith,  Comr.  of  Docks,  Pier 
A,  Battery  PI.,  North  River,  until  noon,  Jan.  12,  for  repair- 
ing asphalt  pavement  on  marginal  streets  and  piers.  North, 
East  and  Harlem  Rivers.  Contract  No.  1496.  All  bids  re- 
ceived  Dec.   20   rejected.      Noted   Dec.   16   and   30. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Bids  will  be  received  by  Cabot  Ward,  Pres.  of  Park  Bd..  Dept. 
of  Parks,  Municipal  Bldg.,  until  3  p.m.,  Jan.  13,  for  concrete 
walk  and  edging  and  resetting  curbstones  in   Straus  Park. 

N,  Y.,  Pouf^Iikeepsie — According  to  press  reports  county 
road  will  be  constructed  over  (Quaker  Hill.  Estimated  cost, 
$35,913.      Elbert  W.   Sylvester,   City   Engr. 

N,  J.,  Bayonne — Plans  will  be  prepared  by  S.  J.  Harwi,  City 
Engr.,   for  improving   18   streets. 

N.  J.,  Cedar  Run — Six  miles  of  gravel  road  will  be  con- 
structed on  Barnegat-Buddtown  Rd.     L.  H.  Cramer,  Engr. 

N.  J.,  Trenton — State  Road  Commission  has  appropriated 
$29,433  for  road  work,  $20,000  of  which  will  be  used  for  im- 
proving Brunswick  Pike  Rd.  and  $9,433  for  River-Yardville- 
Crosswicks  and  Yardville-Allentown   Rd. 

Md.,  Baltimore — City  plans  to  pave  Calvert  St.  H.  K.  Mc- 
Cay,  City  Engr. 

Md.,  Baltimore — Bids  will  be  received  by  City  Clerk  until 
Jan.  12  for  concrete  fool-walks,  marginal  coping  and  concrete 
steps  in   parking  between   St.   Paul  and   Courtland   St. 

Md.,  Baltimore — City  will  repave  O'Donnell.  Fleet,  and 
Poster   St.,   Linwood  and  Montford  Ave.   with  asphalt. 

Va.,  Staunton — Supervisors  of  Augusta  County  plan  to  ma- 
cadamize River  Rd.  About  $20,000  available  for  this  pur- 
pose. 

W.  Va.,  Bnokhannou  —  Citizens  of  Upshur  County  voted 
$250,000  bonds  for  roads.     Noted  Oct.   7. 

\V.  Va.,  Fairmont — Commissioners  of  Marion  County,  TTnion, 
Lincoln  and  Paw  Paw  Districts  contemplate  an  expenditure  of 
$1,000,000    for    road    improvements.      J.    R.    Wilson    and    S.    B. 

Miller,    Engrs. 

W.  Va.,  Terra  Alta — Election  will  be  held  Jan.  25  in  King- 
wood  District   to   vote  on  $164,000  bonds  for  roads. 

N.  C,  llridKoton — Election  will  be  held  Jan.  8  to  vote  on 
$5,000   bonds   for   street   improvements. 

N.  C,  NortliwiIkesl>oro  —  Citizens  of  Edward  Township, 
Wilkes  County,  defeated  proposed  bond  issue  for  improving 
roads. 

Fla.,  Homestead — Bonds  for   $15,000  voted   for  paving. 

Mis.s.,  Mnoon — Commissioners  of  Noxubee  Countv  will  is- 
sue $22,500  bonds  for  road  work.     J.  A.  Tyson,  County  Clk. 

Miss.,  Montrose — Bonds  voted  by  citizens  of  northwest  sec- 
tion  of  Jasper  County   for  road   improvements. 

Ohio,  A.shland — Citv  plans  to  pave  Arthur  St.  with  brick. 
R.   T.   Scantlebury,    Engr. 

Ohio,  Cleveland  Heights — (Warrensville  post  Office) — (Offi- 
cial)— Bids  will  be  received  by  H.  H.  Canfield,  Clk.,  until  noon, 
Jan.   17,   for  improving  Fairfax   Rd. 

Ohio,  Eiyria — City  plans  to  pave  East  Bridge  and  Oak 
St. 

Ohio,  Marietta — F.  Gates.  City  Engr.,  submitted  plan  esti- 
mating cost  of  improving  Third  and  Scammel  St.  by  laising 
Third  St.  from  north  line  of  Putnam  St.  to  south  line  of 
Wooster  St.  and  .Scammrl  St.  from  west  of  Third  St.  to  west 
line  of  Fourth   St.   at   $29,994. 

Ohio,  Newark — Citv  Council  passed  ordinance  for  improv- 
ing Oakwood  Ave.     Charles  H.  Wells,  City  Engr. 


Ohio,  SpriuKlield — City  plans  to  pave  portions  of  Main  and 
Limestone  St. 

Ohio,  WooHtrr — City  will  pave  Lorlmer  and  East  Boone  St. 
Estimated  cost,   $14,000.     K.   H.  Hunter,  City   Engr. 

«»hlo,  WooNter — Wayne  Countv  will  pave  Main-Market  Rd. 
with   lirick.  al)out  5%   miles.     C.  T.   Blosser,   Engr. 

Ind.,  Kendall ville — Citizens  defeated  proposition  to  con- 
struct highway  between  Kendallville  and  Ligonier,  about  20 
miles. 

Ind.,  I>a  Porte — (Official) — Bids  will  be  received  by  Board 
of  Public  Works  until  11  a.m.,  Jan.  22,  for  paving  Indiana  Ave. 
and  Michigan  Ave.  Estimated  cost,  $110,000.  L.  Drew  God- 
dard,   City   Engr.     Noted   Dec.   2.      (See  adv.) 

ind..  South  Bend — County  Commissioners  contemplate  3 
mile  road  in  I'enn  Town.ship.     Estimated  cost.  $18,000. 

Ind.,  South  Bend — Bids  will  be  received  bv  Commissioners 
of  St.  Joseph  County  until  11  a.m.,  Feb.  7,  for  road  in  Olive 
Township. 

Mich.,  Alpha — (Wallin  post  office) — City  contemplates  an 
expenditure    of    $5,000    for    street    improvements. 

Mich.,  HastiuKH — City  will  pave  McDougal  Ave.  with  ce- 
ment.     Estim.-ited   cost,    $17,500. 

Mieli.,  Midland — Citizens  of  Lee  Township  voted  $12,000 
bonds    for   constructing   and    improving    highways. 

Mich.,  Schooleraft — Bids  will  be  received  by  Board  of 
County  Commissioners,  Courthouse,  Kalamazoo,  until  Jan.  8, 
for  resurfacing  Lake  St.,  I'ortage  St.  and  Center  Rd. 

III.,  Kankakee — Ordinance  passed  by  City  Council  for  pav- 
ing North  West  Ave.  from  Court  to  Oak  St.  R.  D.  Gregg,  City 
Engr. 

Minn.,  Albert  Lea — County  contemplates  an  expenditure  of 
$35,000  for  road  improvements.  E.  V.  H.  Brown,  Dist.  Engr. 
of   Highway    Comn. 

Minn.,  Albert  Lea — City  contemplates  an  expenditure  of 
$20,000  for  paving  five  blocks  in  residential  section  and  for 
constructing    sewer.      William    Barneck,    City    Engr. 

Minn.,  Bemidji — Contract  will  be  awarded  about  April  for 
constructing  roads.     Estimated  cost,  $105,400. 

Minn.,  Faribault — An  expenditure  of  $65,000  contemplated 
by  County  Commissioners  for  road  work. 

.Minn..  Goodland- — Citizens  voted  $15,000  bonds  for  road  im- 
provements. 

Minn.,  Owatonna — Commissioners  of  Steele  County  will  ex- 
pend about  $40,000  for  improving  roads.  M.  J.  Parcher, 
County   Audr. 

Minn.,  St.  Paul— Bids  will  be  received  by  A.  Hohenstein, 
City  Pur.  Agt.,  until  10:30  a.m.,  Jan.  10,  for  grading  and  im- 
proving Oxford  St. 

Neb.,  Lincoln — Contract  for  approximately  6  to  8  miles  of 
brick  paving  will  be  awarded  by  County  Commissioners  next 
spring.     A.   H.   Egren,   County   Surv. 

Neb.,  Omaha — J.  M.  Hutton.  City  Engr.,  submitted  report  to 
City  Council  estimating  cost  of  paving  Avenue  A  at  $119,570. 

S.  D.,  Mitchell — City  Council  considering  plans  for  paving 
Lawler   St. 

Mont.,  Billincrs — t>lans  being  considered  bv  City  Council  for 
paving  North   39th   St.      Estimated  cost,   $38,520. 

Mont.,  Helena — City  plans  to  pave  Lawrence  St.  from  Main 
to  Fuller  St.     John   D.   McLeon,   City  Engr. 

Mo.,  .loplin — City  Council  passed  ordinance  providing  for 
paving  of  Sixth  St.  from  Main  to  Joplin  St.  J.  J.  McAfee,  City 
Engr. 

Mo.,  Kansas  City- — Bids  will  soon  be  received  for  paving 
Prospect  Ave.  from  Swope  Parkway  to  73rd  St.  Estimated 
cost,    $86,000.      Curtis   Hill,    City    Engr. 

Ark.,  Jonesboro — City  plans  to  pave  South  Main  St.  to 
Nettleton  Ave.   and   streets  west  of  Main  St.  to  city  limits. 

Ark.,  Little  Rock — Contract  will  be  awarded  in  about  two 
months  for  paving  with  water  bound  macadam  a  number  of 
streets  and  avenues  in  Little  Rock  Street  Improvement  Dis- 
trict No.  244  and  Pulaski  Heights  Street  Improvement  Dis- 
trict   No.    9.      Estimated    cost,    $50,000. 

.\rk..  Pine  Rlutr — Press  reports  state  that  J.  H.  Thach,  Por- 
dyce.  is  interested  in  construction  of  road  from  Pine  Bluff  to 
Fordyce,  45  miles. 

Tex-.,  Athens — Citizens  of  Henderson  County  voted  $100,000 
bonds  for  road  construction.     Noted   Dec.   23. 

Tex.,  Bryan — Bond  issue  for  $400,000  approved  by  Attorney 
General   for   road   work  in   District  No.   1. 

Tex..  Corslcana — Press  reports  state  that  city  will  pave  3 
miles  of  streets. 

Tex.,  Dallas — Press  reports  state  that  Young  St.  will  be 
paved  from  Houston  to  Akard  St.  and  Wood  St.  from  Houston 
to  and  including  intersection  of  Jefferson  St.  Estimated  cost. 
$40,000.     J.  M.  Preston,  City  Engr. 

Tex.,  Sulphur  Springs — Citizens  of  Hopkins  County,  Road 
District  No.   1,   voted   $400,000   bonds  for  roads. 

Tex.,  AVaelder — Election  will  be  held  Feb.  5  to  vote  on 
$75,000  bonds  to  construct  portion  of  San  Antonio-Galveston 
Highway  and   improving  other  roads. 

Okln.,  Durnnt — Election  will  be  held  Jan.  11  in  Township 
No.    9    to   vote   on    $25,000   bonds    for    road    improvements. 

Okla..  Norman — Citizens  defeated  $40,000  Ijonds  for  roads 
in   Norman,   Case  and   Little   River   Townships.      Noted    Dec.   9. 

Okla.,  Poteau — Bids  will  be  received  until  8  p.m.,  Jan.  10, 
by  M.  A.  Board.  City  Clk..  for  improving  portions  of  streets 
and  avenues  in  District  No.  2. 

Idaho,  Lewiston — Bonds  for  $150,000  voted  by  citizens  of 
Lewiston  Highway  District  for  highway  from  Clearwater 
River  to  toj)  of  Uniontown  Hill. 

Ariz.,  Holbrt>ok — Election  will  be  held  Jan.  11  to  vote  on 
$63,000  bonds;  part  of  proceeds  will  be  used  for  highways. 
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Arl»..  rii4.-iil\  — I'liiiiM   |.iii|>iirc(l   l.y    Kioil    M.    MdIiikiuIhI,  City 

iCnKi.,  fi'V  ::iii.iris  mi.Mi,  or  pavliiK. 

Wnali.,  Ilnvrniiorl  -  ('iiininlHMlunci'H  of  Liliicoln  County  will 
exi»>iiil    j:i7.i"iii    for    Hiiifat'liiK    SuiiHfl    HiKllwiiy. 

WiimIi.,  I';»«t«'H  rill/a-riM  (if  SiioIioiiiIhIi  Counlv  voted  $1,- 
Kl:i.iiO(i   I.oimI.s   I'oi    roail    work.      Noti-il    Dtu-.   Z:t. 

WiimIi.,  t>l)niiiin  MIiIh  will  lio  ritrrlviMl  liy  Stiito  IllKlnvay 
CoiuinlHHion  iitilil  '.'  p.iii.,  Jan.  LM,  for  KiailliiK  ami  <li'aliiliiK  2'i 
liilli-H  of  Coiitial  W'a.MhiMKtoii  lllKhway  Ix'twn-n  ItltKyllli-  uiiil 
SiiraKUc;  ISVi  iiillfH  of  Siinm't  lllKhwav  bctwi'iii  lOaHlon  an<l 
l'l.«  i:iiiin;  Id  mlloH  of  McC'lcllaii  I'aHH  llinliway  I.cIw.tii 
Ui'voii wati'i'   lliyi'i'  and   lh<>  Siiiiiiiill. 

Wnnli.,  roiiwroj- — City  will  pavi.-  1  ii  1)1oiUm  with  lilUilUhIc 
to  cOMiHit    Willi    road   at   cai'li   end   of   rity. 

WiimIi..  Sfiittl<> — Coiitrai't  will  hooh  1u<  awardud  for  |)avlnK 
IlairiNon    SI,    with    wood    block.      I'^Mtlniatod    coMt,    Jlti.OdO. 

W  iinIi,,  Sciilllf — Hoard  of  I'liMIc  Works  approvi-d  plans  for 
Ki'adloK  ;!2d  Ave.  and  yarlouH  olhrr  slruotH.  1-^Htlnmtcd  cost, 
$100,000.      A.    II.    Uhnock.    I'lty    ICnKi'. 

Wimh.,  Wiillii  W  iillii — Contract  will  be  awarded  about  Jan. 
15    for   puvluK   South   Second   SI.      K.stlniated   cost,    $10,000. 

Ore.,  AM<<>rln — I'lan.s  lichiK  considered  for  constructlnK 
concrete  sidewalks  on  I''ranklin  Ave.  (J.  T.  McCrenn,  City 
Kngr. 

Ore..  ICuRrnr — Election  will  soon  be  held  to  vote  on  $14,000 
bonds    for    paving    Sixth    St. 

Or»'..  IIIllMliun> — Coniniis.sionera  of  WashiuKton  Count.v  con- 
template an   expeiKliture  of  JliiTi.OOO   for   road   worlt. 

On'..  IIIIlNhuro  —  \Vasl>in^ton  County  will  expend  about 
$21,000    for    repairiuK    Hill.sl)oro-Korcst    (Jrove    Ud. 

Orv..  I'ortliinil — ThlUp  Oatei',  City  KnRr..  submitted  report 
estimating  cost  of  seeuriufj;  rijrht-of-way  for  extension  of 
(Jreeley  St.  from  KillinKsworth  .\ve.  south  to  Delay  St.  at 
$113, "Bti:  excavating  street,  constructing  sidewalks  and  pave- 
ments at  $250,000. 

Ore.,  Portland — Citizens  of  Multnomah  County  will  expend 
about   $643, .'iOO   for   roads  and   bridges. 

C'nilf.,  rhino — Election  will  soon  be  held  to  vote  on  $73,000 
bonds   for  paving. 

Calif..  Mnrtliiez — Citizens  of  Mt.  Diablo  Houlevard  District 
voted  $110,000  bonds  to  construct  boulevard  fromi  tunniil 
through  Morava,  Alamo,  Mt.  Diablo  Park  and  Tassajara  to 
county   line. 

Calif..  Snn  Dieeo — City  Council  contemplates  highway  from 
Torrey  Pines  Grade  to  India  and  AVinder  St.  Estimated  cost, 
$30,000. 

Calif.,  San  Rafael — According  to  press  reports  city  plans  to 
pave  five  miles  of  streets. 

Calif.,  .Snntn  Clnrn — Citizens  recently  voted  $45,000  bonds 
for  paving  Homestead  Rd.  and  completing  State  Highway. 

Calif.,  Siintn  Monlen — Contract  will  soon  be  awaided  for 
paving  Ocean  Ave.     Estimated  cost,   $100,000. 

Calif.,  Selnta — According  to  press  reports.  State  Highway 
Commission.  Sacramento',  contemplates  concrete  highway 
through  Selma. 

Calif..  Troploo — City  will  expend  about  $11,231  for  pav- 
ing,  curbing  and   guttering   Moore   St. 

Calif.,  AVhittier — Hoard  of  Supervisors  ordered  construction 
of  AVorkman-Mill  Rd.  to  Pomona  Blvd.  Estimated  cost, 
$75,000. 

Ont.,  Ottana — Bids  will  be  received  in  spring  for  paving 
Rideau  St.     F.  C.  Askwith,  City  Engr. 

Sa.sk,,  Melford — Town  Council  contemplates  an  expenditure 
of  $5,000  for  constructing  concrete  sidewalks. 

BidN  III  and  Coiitraot.s  Awarded 
Conn..  Hartford — Lowest  bid.s  leceived  Dec.  21  by  State 
Highway  Commission,  Hartford,  for  constructing  roads  in  (a) 
Branford  Township,  (h)  Thompson  Township,  (c)  Cornwall 
Township,  (d)  City  of  Norfolk,  were  as  follows:  (a)  7  miles 
of  concrete  road  divided  in  three  sections,  (a)  10.765  lin.ft.  on 
Short  Beach  Rd..  (b)  $14,250  lin.ft.  on  Indian  Neck  Rd.,  (c) 
11,900  lin.ft.  on  Stonv  Creek  Rd.,  Frank  Arrigoni  &  Bro..  605 
Main  St.,  Middletown,  (a)  $27,437,  (b)  $38,288,  (c)  $34,126; 
Leonardo  Suzio,  185  Lewis  Ave.,  Meriden,  (a)  $25,174,  (b) 
$36,465,  (c)  $32,498:  Charles  W.  Blakeslee  &  Sons,  58  Waverlv 
St.,  New  Haven,  (a)  $23,143,  (b)  $31,399.  (c)  $29,251;  (b)  Louis 
Longhi  &  Bro.,  169  Hoffman  St.,  Torrington,  $8,893,  A.  B. 
Cadwell,  45  Main  St.,  New  Britain,  $9,297,  John  de  Michiel  & 
Bro.,  58  High  St.,  Torrington,  $9,932;  (c)  C.  A.  Rossi  Con- 
struction Co.,  151  Franklin  St.,  Torrington,  $8,310,  John  Ar- 
borio,  36  Ward  St.,  New  Haven,  $6,458,  A.  Vito  Construction 
Corp.,  Thompson,  $7,246:  (d),  (a)  section  of  brick  pavement  on 
Armory  Hill,  (b)  including  part  to  be  paid  by  citv,  H.  San- 
ford  Osborne,  Redding  Ridge,  Conn.,  (a)  $5,622,  (b)  $553;  Con- 
necticut Hassam  Paving  Co.,  902  Chapel  St.,  New  Haven,  (a) 
$6,946,  (b)  $539;  T.  F.  Folev,  23  Quintard  Ave.,  South  Nor- 
walk,    (a)    $6,461,    (b)    $399.      Noted   Dec.   16. 

N.  Y.,  Nevr  York — (Borough  of  Bronx)  —  (Official) — Bids 
■were  received  Dec.  23  for  improving  (a)  Odell  St.  from  L'nion- 
port  Rd.  to  Starling  Ave.;  (b)  Newbold  Ave.  from  Castle  Hill 
to  Zerega  Ave.;  (c)  Waterbury  Ave.  from  Westchester  Ave. 
to  Zerega  Ave.,  as  follows:  (a)  J.  Dimenna,  $2,181.  Dimmena 
&  Delbalso,  $2,377,  C.  W.  Farrell  Construction  Co.,  $2,316;  (b) 
J.  Dimenna,  $12,392,  J.  B.  Malatesta,  $12,223,  F.  B.  Smith,  Inc., 
$12,696;  (c)  J.  Dimenna,  $13,068,  J.  B.  Malatesta,  $14,417,  F.  B. 
Smith,   Inc.,   $13,626.     Noted  Dec.   16  and   23. 

X.  Y.,  New  York — (Borough  of  Brooklyn) — (Official) — Bids 
were  received  Dec.  30  for  repaving  with  permanent  asphalt 
pavement  on  6-in.  concrete  base  Surf  Ave.  from  West  Eighth 
to  West  20th  St.  as  follows:  Barber  Asphalt  Paving  Co., 
$22,777;  Cranford  Co.,  $25,964;  Brooklyn  Alcatraz  Asphalt  Co., 
$26,629.     Noted  Dec.  23. 

N.  Y.,  New  York — (Borough  of  Queens)  —  (Official) — Con- 
tract for  regulating,  grading,  curbing  and  laying  sidewalks  on 


Illei'cUi-r  St.  from  l''oreHt  Ave.  to  Kn-sh  Pond  ltd.  awarded  to 
CIIAUMIS  A.  MyKltS  C( )NTUACT1N(5  (;o.,  at  $5.3.11.  Noted 
.Nov.    IH  and    Dee.   2. 

N'.  v..  'I'lieknhop— Contract  for  Improving  California  Rd. 
between  .Mill  Uil.  and  Highland  Ave.  awarded  lo  l.'UANK 
MltAI';AM':M.<t,  Scursdale,  at  $i;,500;  between  Highland  Ave 
and  Cnlon  <'ornerH  to  lOASTCII  lOSTlOU  CtiNTUACTINO  CO, 
Tuekahoe,    at    J;i6..''i00.      .Noted    Nov.    25. 

:>!.  J..  .\llaiitl<-  <it>(i)lllelal) —Contract  for  paving 
.Meadow  Hlvd.  between  Atlantic  City  and  I'leaHantvlllo 
awardeil  to  lODWAUD  L.  IIODIOU,  Atlantic  CItv,  at  $18'J.43I. 
Noteil    Oct,    21    and    Dee.    23. 

N.  J.,  New  llriiiiHwIek — Abraham  Jelln,  Nr-w  llrunswlck,  at 
»Hl.s,N35,  HUbnillK'd  lowest  bill  for  repairing  eight  mllea  of 
Cranbury    T\irnplke.      Noted    Dec.    16. 

N.  .1.,  Oeean  (Jrove— (Olllclal ) — Contract  for  i>uvlng  South 
Main  St.  awar.lid  lo  .STANDARD  IlITULITIIIC  CO.,  50  Church 
St.,    New    York,   N,    V.,   at   $1.76   pur   Bii.yd.      Noted   Doc.   10. 

reun.,  i'lldred — l.iowest  bids  received  Dec.  22  for  improv- 
ing Main  St.  wire  as  follows:  A.  C.  Simpson,  PunxHUlawnev, 
$23,057;  Clienango  ConHtriietion  Co..  Alden,  N.  Y.,  $23,131;  E.  H. 
IJrona,    IlollidaVHburg,    $2:!, 403.      Noted    Dec.    16. 

I'enii.,  IMilladelplilii  I'.NION  I'AVINO  CO.,  112  North  Broad 
St.,  Philadelphia,  at  aljout  $3Z,300,  awarded  contract  for  repay- 
ing   Terrace    .St.    and    surfacing    Tyson    St. 

Kla.,  I'lant  City  —  Contract  for  constructing  sidewalks 
awarded    to    RAPI'   &   ANDERSON. 

Kla..  Tnnipa — Contract  foi-  paving  37  streets  with  asphalt 
bloc'ks  awarded  to  E.  G.  PROUDFOOT,  Miami;  granite  curbing 
to  J.  C.  McNEIIjL;  concrete  curbing  to  F.  ('..  PROUDFOOT; 
paving  South  Dakota  Ave.  with  bituminous  macailam  to  RENO 
*i  CRAWFORD;  jiaving  15th  St.  from  Michigan  to  26th  Ave. 
to  KDWARDS  CONSTItlJCTION  CO.;  sidewalks  to  H(JLMES  & 
lUNKLiOY.      Noted   Dec.    16. 

AIn..  .Moiiroevllle — (O(Ilcial) — Contracts  foi'  grading,  drain- 
ing and  surfacing  with  giavel  section  of  Old  Federal  Rd. 
awarded  to  ROWLINSON  &  THO.MAS,  Monroeville,  at  $18,498. 
and  J.   K.   KYSl-:i{,   Burnt   Corn,   at   $44,898.      Noted   Dec.   16. 

.\la„  Opelika —  (Official) — Contract  for  sand  clay  road 
awarded  to  MEADE  &  CO.,   Ensley,  at  $11,158.     Noted  Dec.   16. 

MInn.,  Corinth — Contract  for  road  improvements  awarded 
to  \V.  F.  WIGGINTON,  J.  R.  COLEMAN,  M.  J.  RINEHART  and 
FRANK   EDGE   by  Supervisors  of  Alcorn   County. 

:tliNN,,  Stnrkville — Contract  for  grading,  curbing  and  gravel- 
ing stieets,  also  constructing  sewers  awarded  to  P.  D. 
HARVEY  &  CO.,   Memphis,   Tenn.      Estimated  cost,   $14,000. 

I,a.,  Alexandria — Contract  for  paving  Jackson  Ave.  from 
Bolton  Ave.  to  city  limits  awarded  to  GEORGE  &  RANS- 
BOTTOM. 

Ohio,  Independence — Contrac*  for  sidewalks  on  Brecksville 
Rd.  awarded  to  CLEVELAND  STONE  CO.,  Cleveland,  at  $4,717. 
Noted    Oct.    14    and   Nov.    11. 

.Oliio,  LiMlion — Official) — Contract  for  improving  East  Liver- 
pool-Lisbon Rd.  awarded  to  MORGAN  BROS.,  Ravenna,  at 
$8,868.      Noted    Dec.    16. 

Ohio,  PaineM^nlle — (Official) — Contract  for  paving  Rich- 
mond St.  awarded  to  E.  A.  FRESHWATER  &  SONS,  Chester, 
W.  Va.     F.  N.  Downer,  City  Engr.     Noted  Dec.   16. 

Ind.,  Angola — (Official) — Contract  for  improving  North 
Wayne  St.  awarded  to  BROOKS  CONSTRUCTION  CO.,  Ft. 
Wayne.     Noted   Dec.   9. 

Inil.,  CoIumbiiN — Contract  for  grading  and  graveling  Chest- 
nut St.   from  9th  to  25th  St.  awarded  to  J.  C.  EVERROAD. 

III.,  IleiieAllle — Contract  for  paving  Rock  Rd.  awarded  to 
REEB   BROS.,   at   $228,468. 

III..  Belleville — Contract  for  improving  West  Main  St. 
awarded  to  REEB  BROS.     W.  C.  Wolf,  City  Engr. 

III.,  Miirphysboro — Contract  for  paving  Division  St.  from 
Eighth  to  Ninth  St.  awarded  to  MYER  &  THOMAS  CON- 
STRUCTION CO. 

III.,  Quinoy — Contract  for  paving  Kishwaukee  St.  with 
brick  awarded  to  A.  E.  RUTLEDGE,  Quincy,  at  $45,747.  F.  L. 
Hancock,  City  Engr. 

Minn.,  Fergus  Falls — Contract  for  grading  Buse  St.  and 
Summit   Ave.,   W.,   awarded    to   H.    R.    BUTLER. 

Minn.,  St.  Paul — C.  Johnson,  St.  Paul,  at  $31,049,  submitted 
lowest  bid  for  improving  Edgecombe  Rd.  from  West  7th  St. 
to  Lexington  Ave.     O.   Claussen,   City  Engr.     Noted  Dec.   9. 

KauM  Cherryvale — Contract  for  approximatelv  10  blocks 
of  brick   paving  awarded   to   O'LEARY   BROS.,   Cherryvale,   at 

$1.40    per    sq.yd. 

Mo.,  Kansas  City — Contract  for  paving  Belleview  Ave. 
from  45th  to  48th  St.   awarded  to  A.  JAICKS  CO.,  at  $4,633. 

Mo.,  Kansas  City — Contract  for  paving  Lawn  Ave.  from 
15th  to  20th  St.  awarded  to  G.  K.  MUSSELMAN,  at  $6,577. 
Curtis  Hill,  City  Engr. 

Mo.,  Kansas  City — Contract  for  paving  50th  St.  between 
Woodland  and  Prospect  Ave.  with  concrete  awarded  to  JAMES 
O'CONNOR    &    SONS,     8000    East    11th    St.,    Kansas    City,    at 

$6,968. 

Idaho,  Lewiston — Contract  for  improving  streets  in  Dis- 
trict No.   8   awarded  to  C.   M.  PAYNE,   Spokane,  at   $21,807 

AVash..  North  Yakima — (Official) — S.  A.  SHOCKLEY,  Out- 
look, at  $4,570,  awarded  contract  for  Permanent  Highway  No. 
16,  and  CASCADE  CONSTRUCTION  CO..  Seattle,  at  $4,935,  for 
Permanent    Highway    No.    17.      Noted    Dec.    16. 

Calif..  Bakersfield  —  BRASHEAR-BURNS  CO.,  Van  Nuys 
Bldg.,  Los  Angeles,  at  $27,914,  awarded  contract  for  grading 
and  paving  approximately  61,000  sq.yd.  and  constructing  cul- 
verts on  Bakersfleld-McKittrick  Rd. 

Calif.,  Los  .\ngeles — Contract  for  improving  Parkman  Ave. 
awarded  to  COAST  CONSTRUCTION  CO.,  353  South  Hill  St., 
Los   Angeles,   at   $6,350. 
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Calif.,  FaNuil^na — (Official) — Contract  for  paving  Hillside 
Terrace  awarded  to  ANDREW  HOLLOWAY,  471  South  Broad- 
way, 1'a.sadena,  at  $4,249.  K.  V.  Oibison,  Kngr.  Noted  Dec.  2. 
Calir.,  Uiver«l<Ie — BRASHI^AR-BIJRNS  CO.,  Van  Nuys  BldK.. 
Los  Angeles,  at  $37,378,  awarded  contract  for  improving  Route 
No.   21,   Indio   to   Meca   Rd. 

Cnllf.,  SatTanientu — (Official) — Bids  were  received  Dec.  27 
by  State  Highway  Commission  for  constructing  roads  in  (a) 
riacer  County,  Div.  3,  Route  17,  Section  B;  (b)  Placer  County, 
Div.  3,  Route  17.  Section  B;  (c)  Tehama  County,  Div.  2, 
Routes  3  and  7,  Sections  A  and  B;  (d)  Marin  and  Sonoma 
Counties,  as  follows:  A.  C.  McLean  Construction  Co.,  San 
Francisco,  (a)  $30,815,  (b)  $36,225,  (c)  $6G,!ies;  W.  Connors, 
Kureka,  (a)  $35,314,  (b)  $38,207;  Spring  Construction  Co., 
Berkeley,  (a)  $38,204;  George  S.  Benson  &  Sons,  Los  Angeles, 
(b)  $38,958;  Whitlock  &  Gorrill,  Oakland,  (c)  $68,883:  Taylor 
&  Berdiner,  Willow,  (c)  $61,282;  Healy-Tibbits  Construction 
Co.,  San  Francisco,  (d)  $94,574;  McLeran  &  I'eterson,  San 
Francisco,  (d)  $94,574;  J.  D.  Hannah,  San  Francisco,  (d)  $99,- 
500.      Noted    Dec.    9. 

Calif.,  San  Francisco — Contract  for  paving  6th  and  Ala- 
meda St.  awarded  to  EATON  &  SMITH,  at  about  $6,500. 

Calif.,  San  Mateo — Contract  for  street  paving  awarded  to 
CLARK  &  HENERY  CONSTRUCTION  CO.,  Ochner  Bldg., 
Sacramento,   at   $6,828. 

IXDUSTRIAl,  WORKS 

Proposed    Work 

Mass.,   Boston — (Allston) — Revised    plans    will    be    prepared 

for    2-story.    50xl60-ft.    garaKe    and    store    l)iiilding    for    R.    B. 

Gryzmish.    1871    Commonwealth    Ave.      Estimated    cost,    $40,000. 

George  Nelson  Jacobs,  6  Beacon  St.,  Boston,  Arch. 

Mass.,  Boston — (Allston) — Revised  plans  being  prepared 
for  1-story.  170x600-ft.  service  station  and  salesrooms  for 
Boston  National  League  Club,  101  Tremont  St.  Estimated 
cost,  $150,000.  George  N.  Mesorve,  95  Millt  St.,  Boston, 
Arch. 

Mass.,  Lynn — Plans  prepared  for  4-story,  50xl00-ft.  factory 
at  17  Stewart  St.  for  Campbell  Electiic  Co.  Estimated  cost 
between  $35,000  and  $40,000.     Noted  Dec.   16. 

R.  I.,  Providence — .Swiss  Cleansing  Co.  will  construct  2 
buildings,     one,     2-story,     80xlOO-ft;     other.     1-story,     40x80-ft. 

Conn.,  Baltic — Plans  being  prepared  by  C.  R.  Makepeace  & 
Co.,  Providence,  R.  I.,  for  additions  to  plant  of  Baltic  Mills  Co. 

N.  Y.,  Buft'nlo — Semet-Solvay  Co.,  Syracuse,  plans  battery 
of  60   byproduct  coke   ovens.      Estimated   cost,    $2,000,000. 

IV.  Y.,  Buffalo — Plans  being  prepared  for  plant  for  Wick- 
wire  Steel  Co.  Estimated  cost  between  $2,000,000  and  $3,000,- 
000.     T.  H.  Wicliwire,  Jr..  Pres. 

N.  Y.,  Coliocs — Bids  will  soon  be  recived  by  C.  G.  Ogden, 
Arch.,  59  State  St.,  Albany,  for  4-story,  40x50-ft.  factory  for 
Fuld  &  Hatch.     Estimated  cost,  $25,000. 

N.  Y.,  Mlnetto — Plans  prepared  by  Arthur  S.  Coflfln,  Chicago, 
111.,  for  1-  and  4-story.  381x580-ft.  mills  between  present 
building  and  west  river  front  for  Columbian  Mills,  Inc.  Esti- 
mated cost,   $1,000,000.     A.  Slocum.  interested. 

N.  Y.,  New  Yorli — (Borough  of  Brooklyn) — (Official) — 
Plans  prepared  for  1 -story,  50xl00-ft.  garage  at  Quincy  St. 
near  Stuyvesant  Ave.  for  S.  Hoch,  847  Gates  Ave.  Estimated 
cost,   $10,000.      Slee   &   Bryson,   154   Montague   St.,   Arch. 

N.  Y.,  New  Yorli — (Borough  of  Manhattan) — (Official)  — 
Plans  being  prepared  by  C.  H.  Gillespie.  Arch.,  1123  Broad- 
way, for  two  2-story,  98. 9x101. 2-ft.  garages  at  147  East  31st 
St.  and  127  East  23rd  St.  for  Henry  Steeger,  9  West  29th  St. 
Estimated    cost,    $80,000. 

N.  Y.,  ^Niagara  Falls — Plans  being  prepared  by  Wright  & 
Kremers,  31  Loan  Association  Bldg.,  Niagara  Falls,  for  3-story 
factory  at  Third  and  Walnut  St.  for  Defiance  Paper  Co.  Esti- 
mated  cost,    $175,000. 

N.  Y.,  'Wliltc  Plains — Plans  being  prepared  for  2-story,  55x 
140-ft.  garage  for  Scarsdale  Estate.  H.  H.  Brown,  National 
Bank  Bldg.,  White  Plains,   Arch. 

N.  J.,  Bloonifleld — Plans  being  prepared  by  Marshall  N. 
Shoemaker,  521  Union  Bldg.,  Newark,  for  1-story  factory  at 
Bloomfield  Ave.  and  Grove  St.  for  Eastern  Tool  and  Manufac- 
turing Co.,  7  Richmond  St.,  Newark.  Estimated  cost,  $80,000. 
Noted   Oct.   21. 

N.  J.,  Newark- — Bovden  Shoe  Manufacturing  Co.  contem- 
plates building  fiOx90-ft.  factory  at  182  South  Canal  St.  Esti- 
mated  cost.    $15,000. 

N.  J.,  Spa  Spring.s — (Woodbridge  post  office) — Plans  pre- 
pared bv  Louis  (juien,  .Jr..  229  Broad  St.,  Blizal5eth,  for  1 -story 
factory  for  New  Jersey  Glue  Co.     Estimated  cost,   $30,000. 

Penn.,  Allentown — Bitter  &  Yost,  344  North  15th  St.,  will 
build  2-story,  60x62-ft.  and  80xl05-ft.  garage.  Estimated 
cost,  $20,000. 

Penn.,  Haxlcton- — Bids  will  soon  be  received  for  2-story 
mill  for  Roessel  Silk  Co.     Estimated  cost,  $10,000. 

Penn.,  IMiiladcIphia — Plans  prepared  for  1-story,  62xl00-ft. 
storage  building  for  Keystone  Supply  and  Manufacturing  Co., 
917  North  Ninth  St. 

Penn.,  Philadelphia — Plans  being  prepared  by  Carl  P. 
Berger,  Arch..  I'enn  Square  Bldg.,  Philadelphia,  for  10-story, 
S9xl50-ft.  concrete  garage  on  South  Broad  St.  for  Pennsyl- 
vania Taximeter  Cab  Co.  Estimated  cost,  $300,000.  Noted 
Dec.  30. 

Vn.,  Radford — John  H.  Heald  &  Co.,  Lynchburg,  has  been 
granted  permit  for  construction  of  extract  plant  at  Radford. 
Estimated    cost.    $150,000.      Noted   Nov.    25. 

Va..  Salem — A  120x140-ft.  machine  shop  will  be  constructed 
by  Comas  Cigarette  Machine  Co. 

W.  Vn„  Cedargrovc — Libbey  Glass  Co.  and  Owens  Bottle 
Machine  Co.,  Toledo,  Ohio,  purchased  holdings  of  Union  Gas 
Co.  at  Cedargrove  preparatory  to  erection  of  glass  plant.  Es. 
timated  cost,   $500,000. 

X.  C,  Sylva — Reported  that  Armour  Leather  Co.,  Chicago, 

111.,    purchased    Harris    Tannery    at    Svlva    and    will    improve 
same.     Estimated  cost,  $100,000. 


S.  C.,  Great  Falls — Plans  prepared  for  Mill  No.  2  of  Re- 
public Cotton  Mills.  Estimated  cost  with  equli)ment  about 
$600,000.     J.   E.   Sirrine,  Greenville,  Arch,   and   Engr. 

<;a..  Savannah — Savannah  Sugar  Refining  Co.,  recently  in- 
corporated, purchased  site  on  which  to  con.struct  sugar  re- 
finery. Estimated  cost,  $3,000,000.  Robert  M.  Hitch,  Savan- 
nah,  interested. 

Fla.,  Orlando — Press  reports  state  that  Hand  Ice  Cream 
and  Cold  Storage  Co.  will  construct  cold-storage  plant.  Esti- 
mated cost,  $15,000.     H.  H.   Baumgardner,  Prea. 

I'"la.,  Pensacola — According  to  press  reports  turpentine  and 
oil  distillation  plant  will  be  constructed  at  Pensacola  by  party 
of   Milwauke    capitalists.      Estimated    cost,    $200,000. 

Ala.,  Birmingham — Press  rei)orts  state  that  Collins  &  Co. 
will  construct  warehouse  at  First  Ave.  and  24th  St.  Esti- 
mated   cost    between    $40,000   and    $50,000. 

.\ln..    Birmingham — Reported    that    Yolande    Coal    and    Coke 
Co.  will  buihl  by-pioduct  coke  plant.    Estimated  cost,  $600,000. 
.Via.,    Midland    City — O.    W.    Kelley   and    associates    plan    to 
construct   warehouse   in   connection   with   peanut-oil    mill. 

I.a.,  Baton  Rouge — Standard  Oil  Co.  purchased  site  at 
Baton   Rouge  and   will  build  plant. 

I,a.,  Monroe — I'ress  reports  state  that  machine  shop  and 
office  building  will  be  constructed  by  St.  Louis,  Iron  Mountain 
&  Southern   Ry.      E,   A.   Hadley,  St.   Louis,  Mo.,  Ch.    Engr. 

La.,  New  Orleans — According  to  press  reports  By-products 
Reclaiming   Co.   will   construct   2   plants. 

Tenn.,  Nashville — Logan  &  Co.  will  rebuild  grain  elevator 
recently  destroyed  by  Are  with  loss  of  $70,000.  W.  T.  Tate, 
interested. 

Ohio,  Akron — Millei-  Rubl)er  Co.  will  build  8-story  fac- 
tory  on   Getz   St.      Estimated   cost,    $200,000. 

Ohio,  Canton — Plans  being  prepared  bv  Melbourne  Bros. 
Co.,  403  15th  St.,  N.  W.,  Canton,  for  2-story,  75x360-ft.  plant 
for  Hercules  Jiotor  Manufacturing  Co.  Estimated  cost  $75,- 
000.     H.  H.  Timken,  Canton,  Gen.  ?Igr. 

Ohio,  Cincinnati — Plans  being  prepared  by  Stegner  & 
Hughes,  Arch.,  1012  Commercial  Tribune  Bldg.,  Cincinnati,  for 
5-story,  230x230-ft.  factory  for  American  Tool  Works.  Esti- 
mated cost,   $250,000.     Noted   Dec.   30. 

Ohio,  Cleveland — Plans  being  prepared  by  Richardson  & 
Yost,  Arch.,  354  Rockefeller  Bldg.,  Cleveland,  for  5-storv  ware- 
house and  commercial  building  on  Euclid  Ave.  for  W.  R.  Hop- 
kins.    Estimated  cost,  $500,000. 

Ohio,  Colnmhns — Reported  that  Lamneck  Co.,  167  West 
Naghten  St.,   contemplates  4-story  warehouse. 

Ohio.,  Gnadenhntten — Plans  being  prepared  for  3-story, 
35xllO-ft.  i  nd  80x25n-ft.  plant  for  U.  S.  Clay  Products  Co. 
Estimated  cost.   $100,000. 

Ohio,  Norwood — Plans  being  prepared  bv  Zettle  &  Rapp, 
Arch..  607  Johnston  Bldg.,  Cincinnati,  for  3-story,  32x75-ft. 
factory  for  Cincinnati  Rubber  Manufacturing  Co.  Estimated 
cost,   $25,000. 

Ind.,  Brazil — Plans  being  prepared  for  addition  to  plant  of 
Clay  Products  Co.      Estimated  cost,   $1,000,000. 

Mich.,  Kalamaxoo — Goodale  Co.  will  erect  1-story,  90x225- 
ft.  foundry. 

Mich.,  Lansinig — Reported  that  Novo  Engine  Co.  contem- 
plates  125x325-ft.   addition   to   foundry. 

III.,  Chicago — Plans  being  prepared  by  John  Ahschlager  & 
Sons,  Arch.,  for  warehouse  for  Beatrice  Co.  Estimated  cost, 
$600,000. 

AVis.,  Milwaukee — Plans  being  prepared  bv  Herman  J.  Es- 
ser.  Arch.,  402  Camp  Bldg..  for  1-story,  100x200-ft.  steel  fin- 
ishing mill  and  power  plant  at  Park  St.  and  Eighth  Ave.  for 
Fitzsimmons  Steel   and  Iron  Co.,  Chicago.  111. 

Iowa,  Clinton — Curtis  Bros.  &  Co.  will  build  4-story,  lOOx 
236-ft.  woodworking  plant  at  12th  Ave.  and  First  St.  Esti- 
mated  cost,   $150,000. 

Iowa,  Clinton — Pl.ins  being  prepared  bv  Ladenhoff  &  Sohn, 
Arch..  Wolfe  Bldg..  Clinton,  for  rebuilding  2-storv,  70xl2S-ft. 
factory  for  Schall,  Hutchinson  &  Co.  Estimated  cost,  $25,000. 
Iowa,  Duhuquc — Dubuque  Tanning  and  Robe  Co.  will  build 
factory  at  Sixth  and  White  St.  Estimated  cost,  $65,000.  Frank 
M.  Rhomberg,  Pres. 

Minn.,  Faribault — Contract  will  soon  be  awarded  for  super- 
structure of  plant  for  Faribault  P.-icking  and  Provision  Co. 
Estimated  cost,  $125,000.     M.  E.  Brooks,  Supt. 

Minn.,  St.  Paul — H.amline  Manufacturing  Co.,  recently  in- 
corporated with  capital  of  $500,000,  will  build  aeroplane  fac- 
tory  at   1591   Almond   Ave.      Estimated   cost,   $50,000. 

Minn.,  Two  Harbors — Reported  that  Duluth  &  Iron  Range 
Railroad  Co.  plans  to  build  car  and  paint  shops.     W.  A.  Clark, 

Duluth,  Ch.   Engr. 

Kan.,  AVichita — Midcontinent  Tire  Manufacturing  Co.  plans 
to  establish  factory. 

IVelt.,  South  Omaha — Pl.'ins  being  prepared  for  4-story,  llOx 
ISO-ft.  warehouse  for  Armour  &  Co. 

N.  D.,  Minot — J.  I.  Case  Threshing  Machine  Co.  contem- 
plates  warehouse   in   spring.      Estimated  cost,   $150,000. 

Mo.,  St.  Louis — Preliminary  plans  being  prepared  for  ware- 
house for  Booth  Cold  Storage  Co.,  121  West  Kinzie  St.,  Chi- 
cago. 111.  Estimated  cost.  $1,000,000.  D.  I.  Davis  &  Co.,  431 
South  Dearborn  St.,   Chicago,  111.,  Kngr.     Noted   Dec.   16. 

Ark.,  Dierks- — Reported  that  Dierks  Lumber  and  Coal  Co. 
plans  to  build  sawmill.     Estimated  cost,  $250,000. 

Tex..  Dallas — P.  .T.  Mclnerney,  Pittsburgh,  Penn.,  will  or- 
ganize company  to  construct  concrete  plant.  Estimated  cost, 
$25,000. 

Tex.,  Ft.  AVorth — Reed  &  Thornton  Rotary  Subsoil  Plow 
and  Tractor  Co.  will  build  plant.     Estimated  cost,  $500,000. 

Okln.,  Sand  Springs — Pierce  Oil  Corporation  will  establish 
paraffin  pl.ant  in  connection  with  refinery.  Estimated  cost, 
$800,000. 
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«trr..  4;rnti<H  rnnii — OroKon-Utah  SuKiir  Co.  will  liiilM  pliint 
111   .spiliiK.      i;«llnmt<'<l  ooHl.  »«00,l)00. 

«»«•..  I.liiiitiiii- — lU'OiKO  11.  Conistock  and  aH.HocliitcH.  I'oit- 
liiiul.  purohii.Mi-il  pliiiil  of  CoiiMUiuerH  l..uiiil»'r  iind  Supply  Co. 
and   will   cnlarKi'   and   Inipiovo   hiimic.      lOHtlniatt'd   coHt,    $l!.'i,iiii(). 

Orr..  l>or«lnMil — lUinkiT  Mill  &  Sullivan  ^IInln^,'  and  Cmi- 
<-i-nti'a(hiK  I'o.,  Ki'lloKK,  Idaho.  olanH  to  build  Hnioltii-  at  I'ml- 
lan>l.      lOMllinat.d   luHt,    *1,01MI,000. 

<»r«'..  I'orllniiil — Ciosm-lt  Wi-Mtcin  I^unibor  Co.  plan.s  to  Im- 
prove   plant.       lOstlinati'd    i-ost,    $10(1,(100. 

•  ■alir.,  ll«Tkolf>  I'l'i-t  Kro.s.  Manufacturlnii  Co.,  Kannna 
Cllv,  Kan.,  will  liuihl  liranrli  factory  at  Third  and  I'ardfu  St., 
Horki'lry.       K.stlnmti'd    co.st    of    tlr.><t    unit,    $11S,000. 

Ciilir.,  KI  Coiitro — Iniporlal  Valley  Croaniery  Co.  will  build 
C.Oxi:r.t-ft.   plant.      lOstlniatod   co.st,    $ir.,000. 

Cnlir.,  I.OK  \iiK«'loM — Plana  bdnp;  prepared  for  1-Htory 
autonuililb-  repair  .shop  for  ,1.  A.  (Irave.s  ti>  be  biased  by  lOlec- 
tric  I'aiulpmcnt  Co..  315  West  12th  St.  ICstlmated  co.st,  $10,000. 
Mornan,  Walls  &  Morgan,  1134  Van  Nuys  UUIk-.  L^os  Anneles, 
Arch. 

Ciilir..  ItU-liniontl — Atlas  Powder  Co.  will  build  plant.  Esti- 
mated   co.st.    $1,000,000. 

Ciilir.,  Saoriinirntu — A.  A.  Chrisler  interested  in  construc- 
tion  of  laundry.      Kstimated   cost.   I.IO.OOO. 

Ciilir..  Snii  nieKo — Reported  that  National  Pavinpr  Co.  con- 
templated building  paving  plant  on  F  St.  Estimated  cost, 
$65,000. 

Out.,  ('olllnurnuod — Wilson  Bros,  will  build  addition  to 
planlnK  mill.      Estimated  cost,   $35,000.     H.  A.  Currie,   I'res, 

«)nt.,  (ieorKretowii — Olass  Garden  nuilders,  Ltd.,  plans  to 
construct    factory.      Estimated    cost,    $25,000. 

Ont.,  Itldonu — Canadian  Northern  Ry.,  Toronto,  plans 
roundhouse,  repair  and  car  shops.  A.  J.  Hills,  Toronto,  Gen. 
Supt. 

Bldx   In   niKl   ContrnctH   .\iTnr«Ied 

MoHM.,  BoMton — Contract  awarded  to  J.  M.  &  C.  J.  BUCK- 
LEY. 164  Federal  St..  lioston,  for  9-story,  80xl20-ft.  ware- 
house for  Boston  Wharf  Co.,  259  Summer  St.  Estimated 
cost,    $200,000. 

MnHM.,  Boston — (Charleston) — Contract  for  1-story  storage 
building  for  Terminal  Wharf  and  Railroad  Warehouse  Co., 
Charlestown.  awarded  to  I.  S.  WOODBURY  &  SONS  CO.,  185 
Summer  St..   Boston.      Estimated  cost,   $20,000. 

MasN.,  Kasthampton — Contract  for  plant  for  West  Rolyston 
Mills  awarded  to  CASPER  RANGER  CONSTRUCTION  CO., 
Holyoke.    at    $350,000. 

MaNN.,  Sherborn — Contract  awarded  to  J.  T.  WILSON  & 
SON,  Nahant,  for  2-story  garage  for  Henry  G.  Vaughn.  Esti- 
mated cost,   $10,000. 

R.  I.v  Providence — (Official) — Terminal  Warehouse  Co.  will 
build  1-story.  lOOxSOO-ft.  addition  to  warehouse  on  Aliens 
Ave.  by  day  labor.     Noted  Dec.  23. 

Conn.,  Beacon  Falls — Beacon  Falls  Rublier  Shoe  Co  award- 
ed contract  for  4-storv,  fi4x72-ft.  addition  to  TIDEWATER 
BUILDING  CO.,  New  York,  N.  Y. 

N.  Y.,  Bronxville — Ward-Leonard  Electric  Co.  awarded  con- 
tract for  2-story,  100xlS5-ft.  factory  to  JOHN  W.  FERGUSON 
CO.,  United  Bank  Bldg.,  Paterson,  N.  J.  Estimated  cost, 
$35,000. 

N.  v.,  Iluffalo — A.  X.  Israel,  4  2fi  Woodward  Ave.,  awarded 
contract  for  2  garages  to  SIDNEY  T.  ROGERS,  Buffalo. 

N.  Y.,  Buffalo — Pierce  Arrow  Motor  Car  Co.  awarded  con- 
tract for  2-storv  addition  to  plant  at  1661  Elmwood  Ave.  to 
ABERTH.-VW  CflNSTRT^CTION  CO.,  Buffalo.  Estimated  cost, 
$15,000.      Noted    Dec.    16. 

N.  Y.,  Oyster  Bay — Contract  awarded  to  D.  C.  WEEKS  & 
SON,  1123  Broadway,  New  York,  for  2-story,  55x99-ft.  garage 
for  Bertram  G.  Work,  15  East  51st  St.,  New  York.  Estimated 
cost,    $45,000. 

N.  v.,  Srracuse — Syracuse  Milling  Co.  awarded  contract 
for  addition  to  plant  to  DEVERELL,  SPENCER  CO.  Esti- 
mated  cost,    $20,000. 

N.  J.,  Hohoken — Contract  awarded  to  TURNER  CON- 
STRUCTION CO.,  11  Broadway,  New  York,  N.  Y.,  for  Sections 
E  and  F  of  12-story,  Slx4:l6-ft.  terminal,  with  wing  27xS0-ft., 
for  Hoboken   Land   and   Improvement   Co. 

IV.  .1.,  Xeiv  Brunstvlck — Contract  for  two  factories  for  Sim- 
plex Motor  Co.  awarded  to  WESTINGHOUSE,  CHURCH.  KERR 
CO..   37   Wall  St.,  New  York,  N.  Y.     Estimated  cost,   $50,000. 

N.  J.,  Trenton — Ajax-Grieb  Rubber  Co.  will  build  3-story, 
200x350-ft.  addition  to  plant  by  day  labor.     Noted  Dec.   23. 

Penn.,  .Vllentown — .'\llentown  Spinning  Co.  awarded  con- 
tract for  1-storv.  60xl25-ft.  silk  mill  to  GEORGE  HARDNER 
&  CO.,   600  Hamilton  St.,   Allentown.      Estimated  cost,   $16,000. 

Penn.,  Philadelpliia — Abrasive  Material  Co.  awarded  con- 
tract for  factory  at  .Tames  and  Fraley  St.  to  A.  RAYMOND 
RAFF,  1655  Thompson  St.,  Philadelphia.  Estimated  cost, 
$20,000. 

Penn.,  Philadelphia — (Official) — Contract  awarded  to  HAR- 
RISON C.  REA  CO.,  1027  Wood  St.,  Philadelphia,  for  4-story. 
45x71-ft.  storage  building,  23x79-ft.  oxidizing  building  and 
37x45-ft.  pump  house,  for  George  ^W.  Blabon  Co.  Ballinger  & 
Perrot.    Philadelphia,    Arch.      Noted   Dec.    30. 

Penn..  Pittsburgh — Republican  Iron  and  Steel  Co.,  Youngs- 
town,  Ohio,  awarded  contract  for  mill  to  be  installed  in 
Brown-Bonnell  Works,  Pittsburgh,  to  MORGAN  CONSTRUC- 
TION CO. 

Penn..  South  Bethlehem — Lehigh  Coal  and  Coke  Co.  award- 
ed contract  for  two  warehouses  to  F.  A.  HAVENS  CO.,  845 
North   19th  St.,   Philadelphia.     Estimated  cost,  $20,000. 


i'enii.,  'l'liurlo«v  (Chesti-r  poHl  olllce)  Coiitrael  awarded 
to  IltVVl.N  \-  I.IOKillTON,  12lh  and  Cherry  St.,  I'hiladclphlu, 
for    l-Hlory,    I  ooxi;  I  (l-ft.    mill    for    Thurlow    Sluel    Co. 

■Md.,  Bnlllniore  Ml.  Vernon-Woodborry  MIIIh,  Inc.,  506 
ContliMiiial  HlilK.,  awarded  contract  for  2-Htory  adflltion  to 
WILLIAM  T.  CIllLUH.  10  WoHt  ZOth  St.,  Baltimore.  EMtlmuted 
lOHt,    $2(1,000. 

IV.  C,  Belmont — Climax  SplnnlnfC  Co.  awarded  contract  for 
1-Hlory,  127x531-ft.  mill  to  J.  U.  UHANUY.  Churlotto.  Kntl- 
mated   cost,    $60,000. 

i\.  i'.,  «iireenNh«r«^C<>n tract  for  3-Btory  cigar  factory  for 
in-Keees-So  Cigar  Co.  awarded  to  JONES  &  TAYLOR,  GreenB. 
boro.      lOstlmaled   cost,   $12,000. 

N.  C,  WIniatun-Sniem — Contract  for  4-Htory,  00xl20-ft.  fac- 
tory for  Turner-White  Collin  Co.  awarded  to  ALLEN  &  FOS- 
TIOH,   Wilkesboro.      iOstlmated   cost,   $10,000. 

S.  <■.,  U'oudruiT — Contrju-t  for  4-Hlory,  S0xl24-ft.  addition 
to  plant  of  Woodruff  Cotton  Mills  awardeil  to  FISKE-CAUTEK 
CO.XSTltllCTION    CO.,    Greenville.      Noted    Dec.    2.i. 

I'ia.,  Port  Ht.  .loe — FRANKLIN  F.  DAVI.S,  Jacksonvillo.  at 
$21)0,(100,  awarded  contract  for  bulldingB  for  Pine  Burr  Lum- 
ber Co. 

Ky.,  liOulNville — Contract  awarded  to  GRANGER  &  CO., 
Louisville,  for  100xl40-ft.  factory  for  LoulsvUlo  Soap  Co. 
I'Isti mated    cost,    $50,000. 

«»hio,  Akrf>n — Akron  Baking  Co.  awarded  contract  to  CAR- 
MICIIAEL  CONSTRUCTION  CO.,  Akron,  for  2-story  bakery. 
Estimated  cost,  $30,000. 

Ohio,  Canton — American  Sheet  and  Tin  Plate  Co.  awarded 
contract  for  1-story,  50xl56-ft.  factory  to  PITTSBURGH  CON- 
STRUCTION CO.,   Pittsburgh,   Penn. 

Ohi€>,  Cleveland — Contract  awarded  to  HUNKIN-CONKEY 
CONSTRUCTION  CO.,  321  Cuyahoga  Bldg.,  Cleveland,  for  1- 
and  2-story,  120x400-ft.   factory   for  J.  N.   Hahn  Co. 

Ohio.  Youngntown — Contract  for  No.  5  Bessemer  stack  for 
Republic  Iron  and  Steel  Co.  near  Hazelton  awarded  to  WIL- 
LIAM  B.  POLLOCK  CO.,  Youngstown. 

Ind.,  EvanNvllle — International  Steel  and  Iron  Co.  will 
build  1-  and  2-story  steel  mill,  planing  mill  and  office  building 
by  day  labor.     Estimated  cost,  $70,000. 

Ind.,  Hammond — Contract  awarded  to  M.  A.  DICKOVER  for 
1-story.  75xl64-ft.  factory  for  Frank  Betz  &  Co.  Estimated 
cost,  $17,000. 

Mieh.,  Detroit — Cross  Laundry,  129  East  Elizabeth  St., 
awarded  contract  for  2-story,  70xl00-ft.  laundry  to  ALFRED 
YOPS. 

Mieh.,  Grand  RapidH — Grand  Rapids  Plaster  Co.  awarded 
contract  for  60x200-ft.  warehouse  to  HAUSER  OWEN  AMES 
CO. 

Mieh.,  White  Pigeon — Eddy  Paper  Co.  awarded  contract  for 
structural  iron  and  steel  for  factory  to  INDIANA  BRIDGE 
CO.,  Muncie,   Ind. 

III.,  Chicago — Chicago  Telephone  Co.,  212  West  Washing- 
ton St..  awarded  general  contr.act  for  3-storv  warehouse  and 
garage   to  JAMES  BLACK.      Estimated  cost,   $100,000. 

Wis.,  Carrollvilie — (Ogema  post  office) — Newport  Hydro- 
Carbon  Co.  awarded  contract  for  1-  and  2-story  factory  to 
MERIDITH  BROS  CO.     Estimated  cost,  $100,000. 

Wis.,  Fond  du  Lao — (Official) — Contract  for  2-story,  73x74x 
132-ft.  garage  and  machine  shop  for  J.  W.  Watson  awarded  to 
GEORGE   TUTTLE,    Fond    du   Lac,    at    $12,043.      Noted   Dec.    30. 

AVis...  Milwaukee — Contract  awarded  to  H.  KOFFERS  CO., 
Pitsburgh,  Penn.,  for  coke  plant  and  ovens  for  Western  States 
Coke  Co.     Estimated  cost,  $2,000,000. 

AVis.,  Raeine — Racine  Rubber  Co.  awarded  general  contract 
for  3-storv,  68x80-ft.  warehouse  to  NELSON  &  CO.  Esti- 
mated cost,   $25,000. 

Minn.,  Minneapolis — Bardwell-Robinson  Co.  awarded  con- 
tract for  4-storv.  50xl50-ft.  addition  to  plant  at  Second  and 
24th  St.  to  H.\GLIN-STAHR  CO.  Estimated  cost,  $35,000. 
Noted  Dec,  30. 

Kan.,  Great  Bend — Contract  awarded  to  McDONALD  ENGI- 
NEERING  CO.,    Chicago,    111.,   for   rebuilding   mill   for   Kansas 

Flour  Mills  Co. 

Mo.,  Kansas  City  —  Contract  awarded  to  GEORGE  E. 
BOWLING.  907  Sharp  Bldg.,  for  1-story.  105xll9-ft.  garage  at 
1701   McGee  St.   for  J.   D.  Godard.      Estimated   cost,   $18,000. 

Tex.,  Houston — Contract  for  4-story  warehouse  for  Mag- 
nolia Paper  Co.  awarded  to  JAMES  STEWART  &  CO..  INC., 
First  National  Bank  Bldg.,  Houston.  Estimated  cost,  $10,000. 
Noted  Nov.  18  and  Dec.  9. 

Tex.,  AVaeo — Contract  for  2-story,  60xl25-ft.  garage  at  10th 
and   Austin   St.   awarded  to  J.   E.  JOHNSON.     Estimated   cost, 

$20,000. 

Calif.,  Los  Angeles — Peck  &  Hills  Furniture  Co.  awarded 
contract  for  7-story,  100xll5-ft.  addition  to  factory  at  Alpine 
and  San  Fernando  St.  to  NATIONAL  FIREPROOFING  CO., 
Central  Bldg.,  Los  Angeles,  at  $58,954.     Noted  Nov.  25. 

"^"ilue^  Montreal — G.  M.  CAPE  CO.,  920  New  Birks  Bldg.,  Mon- 
treal, awarded  contract  for  addition  to  plant  of  Steel  Co.  of 
Canada.      Estimated   cost,    $25,000.      Noted   Dec.    30. 

B.  C,  Victoria — Contract  for  concrete  warehouse  for  Im- 
perial Oil  Co.,  Ltd.,  awarded  to  DOMINION  CONSTRUCTION 
CO.,  Victoria. 

FEDERAL   GOVERNMENT   AVORK 
Proposed    AA'ork 
N.  Y.,  AA'e.st  Point — Boilers — Bids  will  be  received  at  Office 
of   Quartf  rmaster.    West    Point,    until   noon,    Jan.    24,    for   two 
water   tube   boilers   and   stokers. 

Penn.,  Philadelphia — Elevator — Bids  will  be  received  until 
Jan.  25  bv  Paymaster  General.  U.  S.  Navy,  Washington,  D.  C, 
for  electric  p'assenger  and  freight  elevator  in  Navy  Yard, 
Philadelphia. 
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U.  C,  WasliiiiBton — Elevators — Rids  will  be  received  by- 
James  A.  Wetinoro,  Act.  Sui)erv.  Arch.,  Treasury  Dept.,  Wash- 
ington, D.  C,  until  3  I). in.,  Jan.  25,  for  electric  passenger  ele- 
vator in  U.  S.  post  ofHce  at  Lawton,   Oitla.,   and   McCook,   Neb. 

Ga.,  Atlanta — Cement — liids  will  be  received  by  Depart- 
ment of  Justice,  Office  of  Superintendent  of  i'risons,  Washing- 
ton, D.  C,  until  2  p.m.,  Jan.  17,  foi-  furnishing  and  deliver- 
ing at  U.   S.   penitentiary  8,000   bbl.   portland   cement. 

FMa.,  Key  VVext  —  Buildings  —  Bids  will  be  received  by 
James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington, U.  C,  until  3  p.m.,  Jan.  31,  for  constructing  quarters 
for  surgeons  and  attendants  and  morgue  at  U.  S.  Marine 
Hospital,   Key  West. 

La.,  New  Orleans — Cedar — Bids  will  be  received  by  Light 
House  Inspector,  New  Orleans,  until  2  p.m.,  Jan.  14,  for  fur- 
nishing 250  cedar,  juniper  or  spruce  logs  for  spar  buoys. 

Ky.,  LouiHville — Tanks — Bids  will  be  received  by  Commis- 
sioner of  Fisheries,  Department  of  Commerce,  Washington, 
D.  C,  until  2  p.m.,  Jan.  18,  for  cement  retaining  tanks  at 
Louisville   Fishery  Station. 

Mo.,  KanMas  City — River  Improvements — Board  of  Army 
Engineers  has  recommended  appiopriation  of  $2,100,000  for  6- 
ft.  channel  in  Missouri  River  between  Kansas  City  and  Miss- 
issippi River;  also  $175,000  for  work  between  Kansas  City  and 
Ft.   Benton,   mainly  above  Sioux  City,   Iowa. 

Tex.,  Ft.  Sam  Houston — Building — Bids  will  be  received  at 
Office  of  Constructing  Quartermaster,  Ft.  Sam  Houston,  until 
11  a.m.,  Jan.  21,  for  constructing  addition  to  hospital  to  be 
used  as  surgical  pavilion. 

Panama — Miscellaneous  Supplies — Bids  will  be  received  by 
Maj.  F.  C.  Boggs,  Gen.  Pur.  Officer,  Panama  Canal,  Wash- 
ington, D.  C,  until  10:30  a.m.,  Jan.  17,  for  furnishing  miscel- 
laneous   supplies. 

Bid.s   In  and  Contracts  Aivarded 

Conn.,  Greenwich — Post  Office — -Contract  for  U.  S.  post 
office  at  Greenwich  awarded  to  E.  T.  ABBOTT  CONSTRUC- 
TION CO.,  New  York,  N.  Y.,  at  $66,750.  Noted  Nov.  4  and 
Dec.   16. 

Conn.,  Seymour — Post  Office — Bids  were  received  Dec.  28 
for  U.  S.  post  office  at  Seymour,  (a)  limestone  with  terra  cotta 
trimmings,  (b)  sandstone  with  terra  cotta  trimmings,  (c) 
limestone  with  limestone  trimmings,  (d)  sandstone  with  sand- 
stone trimmings,  as  follows:  Frvmier  &  Hanna,  New  York, 
(a)  $48,155,  (b)  $48,500,  (c)  $48,750,  (d)  $49,320:  Frank  M. 
Waekley,  Portsmouth,  Va.,  (a)  $48,400,  (b)  $47,700;  Charles 
McCaul  Co.,  Philadelphia,  Penn.,  (a)  $49,646,  (b)  $50,646,  (c) 
$50,646,    (d)   $52,246.     Noted  Nov.   25. 

N.  Y.,  Nciv  York — Dredging — Bids  were  received  Dec.  14  at 
U.  S.  Engineer  Office  for  dredging  in  Newark  Bay  and  Pas- 
saic River,  (a)  scow  measurement,  (b)  place  measurement,  as 
follows:  L.  T.  Gaylor,  I'ark  Row  Bldg.,  New  York,  (a)  13.57c. 
per  cu.yd.;  Morris  &  Cummings  Dredging  Co.,  17  State  St., 
New  York,  (a)  14.89c.  per  cu.yd.;  P.  Sanford  Ross,  Inc.,  277 
Washington  St.,  New  York,  (a)  16c.  ner  cu.yd.;  Standard  En- 
gineering Co.,  11  Pine  St.,  New  York,  (b)  18.35c.  per  cu.yd. 
Noted  Nov.  IS. 

Penn.,  Ki<lgway — Post  Office — Bids  were  received  Dec.  30 
for  U.  S.  post  office  at  Ridgway,  (a)  limestone,  (b)  sandstone, 
as  follows:  Colonial  Construction  and  Supply  Co.,  Chailottes- 
ville,  Va,  (a)  $50,990,  (b)  $53,000:  Westchester  Engineering 
Co.,  White  Plains,  N.  Y.,  (a)  $51,300,  (b)  $53,000;  George  W. 
Stiles  Construction  Co.,  Chicago,  111.,  (a)  $51,650.  Noted 
Nov.    25. 

D.  C,  'Washington — Elevators — Bids  were  received  Dec.  23 
for  installing  electric  passenger  elevator  in  II.  S.  post  office 
and  courthouse  in  following  cities:  (a)  Pendleton,  Ore.;  (b) 
Brattleboro,  Vt. ;  (c)  Ardmore,  Okla.;  Otis  Elevator  Co.,  Wash- 
ington, D.  C,  (a)  $3,663,  (b)  $3,154.  (c)  $3,553;  Kaestner  & 
Hecht  Co.,  Chicago,  111.,  (a)  $3,672,  (b)  $3,208,  (c)  $3,534;  Kim- 
ball Bros.,  Council  Bluffs,  Iowa,  (a)  $3,935,  (b)  $3,705,  (c) 
$3,740.     Noted  Dec.  2. 

D.  C,  Washington — Power  Plant  —  Contract  for  central 
heating  and  power  plant  awarded  to  W.  G.  CORNELL  CO., 
617  Southern  Bldg.,  Washington,  at  $1,397,484.     Noted  Nov.  25. 

Va.,  Norfollv — Coal — Bids  were  received  Dec.  20  for  furnish- 
ing 3,000  tons  of  bituminous  coal  as  follows:  Chesapeake  & 
Ohio  Coal  and  Coke  Co.,  120  Broadway,  New  York,  N.  Y.,  $2.50 
per  ton;  Nottingham  &  Wrenn  Co.,  Norfolk,  $2..50  per  ton; 
Johns  Bros.,  Inc.,  Norfolk,  $2.48  per  ton.     Noted  Nov.  25. 

Fla.,  St.  Petersburg — Post  Office — Bids  were  received  Dec. 
30  for  U.  S.  post  office  at  St.  Petersburg  as  follows:  M.  L. 
Holiday,  Greensboro,  N.  C,  $89,717;  George  W.  Stiles  Con- 
struction Co.,  Chicago,  11!.,  $90,433;  Algernon  Blair,  Mont- 
gomery,  Ala.,   $92,400.     Noted   Nov.   25. 

Ky.,  Louisville — Lock  Bridges — Contract  for  swing  bridge 
over  locks  of  Louisville  and  Portland  Canal  awarded  to 
AMERICAN  BRIDGE  CO.,  Church  St.,  New  York,  N.  Y.  Noted 
Nov.  11  and  Dec.  23. 

Ohio,  Middletown — Post  Office — Contract  for  U.  S.  post 
office  at  Middletown  awarded  to  JAMES  DEVAULT,  Canton, 
at   $75,545.     Noted  Nov.   11   and  Dec.   30. 

Midi.,  Musltegon — Post  Office — Contract  for  TT.  S.  post  office 
at  Muskegon  awarded  to  MAYBEN  &  PREUCHTEL,  Gadsden, 
Ala.,  at  $63,666.     Noted  Oct.  28  and  Dec.  2. 

Mich.,  Sault  Ste.  Marie — Lumber — Lowest  bid  received  Dec. 
15  for  furnishing  and  delivering  about  110,000-ft.  B.M.  of 
white  oak  timber  was  that  of  .1.  W.  Black  Lumber  Co.,  Corn- 
ing,  Ark.,   at  $37  per  M.   ft.     Noted  Nov.   11. 

Minn,,  AVinona — Conduits,  etc.— Lowest  bids  received  for 
conduit  and  wiring  .system,  lighting  fixtures,  etc.,  in  U.  S. 
courthouse  and  post  office  at  Winona  were  as  follows:  Read- 
ing Electric  Co.,  Reading,  Penn.,  $4,421;  W.  R.  Hartig  Elec- 
tric Co.,  Minneapolis,  Minn.,  $4,400;  Carroll  Electric  Co.,  Wash- 
ington,   D.   C,   $4,190. 

Munt.,  Missoula — Lowest  bids  received  Dec.  29  for  TT.  S. 
post  office  at  Missoula  were  as  follows:  Sound  Construction 
and  Engineering  Co.,  Seattle,  Wash.,  $122,100;  Olsen  &  John- 
son Co.,  Missoula,  $121,995;  Campbell  Building  Co.  of  Utah, 
Salt  Lake  Citv.  Utah,  $128,500.     Noted  Dec.  2. 


Mo.,  Jefferson  City — Elevator — Contract  for  new  holstway 
and  electric  freight  elevator,  etc.,  in  U.  .S.  courthouse  and 
post  office,  Jefferson  City,  awarded  to  KIMBALL  BROS.  CO., 
Council   Blulfs,   Iowa,   at   $2,573.     Noted   Nov.   11. 

Tex.,  Ft.  niiss — Annex  to  Hospital — Contract  for  rear  an- 
nex to  hospital  at  Ft.  Bliss  awarded  to  MAYFIELD  &  SHAW, 
Ft.   Bliss,   at   $14,157.      Noted   Nov.   4   and   Dec.   30. 

Tex.,  Ft.  Sam  Houston — Sewer  System — H.  C.  GA.SS,  .San 
Antonio,  awarded  contract  for  sewer  system  and  sewage- 
disposal  plant  for  Aviation  Post,  Old  Target  Range,  Ft.  .Sam 
Houston.     Noted  Dec.  9  under  "Sewers." 

Tex.,  Galveston — Court  House — Bids  were  received  Dec.  30 
for  remodeling  courthouse  and  appraiser's  stores  as  follows: 
O.  E.  Fischer  Building  Co.,  Galveston,  $38,490;  Newport  Con- 
tracting and  Engineering  Co.,  Newport  News,  Va.,  $42,176; 
Algernon   Blair,  Montgomery,  Ala.,   $43,380.     Noted  Nov.  25. 

CANALS — DITCHKS — IRRIGATION 
Proposed    Work 

N.  Y„  Albany — Barge  Canal  Work — Bids  will  soon  be  re- 
ceived by  W.  W.  Wotherspoon,  State  Supt.  of  Pub.  Wks.,  for 
barge  canal  channel  from  Galen  to  line  of  New  York  Central 
R.R.  crossing  at  Lyons.  fOstimated  cost,  $1,038,469.  Frank  M. 
Williams,  State  Engr.  and  Surv. 

N.  Y.,  Albany — Barge  Canal  Work — Bids  will  soon  be  re- 
ceived by  W.  W.  Wotherspoon,  State  Supt.  of  Pub.  Wks.,  for 
barge  canal  channel  between  west  line  of  Wayne  County 
and  Kings  Bend.  Estimated  cost,  $567,741.  Frank  M.  Wil- 
liams,  State    Engr.   and   Surv. 

N.  Y.,  Albany — Barge  Canal  Work — Plans  submitted  by 
Frank  M.  Williams,  State  Engr.,  for  completing  canal  work 
under  Contract  No.  63A  approved  by  State  Canal  Board.  Esti- 
mated cost,    $567,746. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official)  — 
Dredging — Bids  will  be  received  by  R.  A.  C.  Smith,  Comr.  of 
Docks,  Pier  "A,"  Battery  PI.,  North  River,  Manhattan,  until 
noon,  Jan.  12,  for  dredging  in  slip  at  foot  of  28th  St.,  Contract 
No.   1485.     Noted  Dec.  2  and  16. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official) — 
Dredging — Bids  will  be  received  until  noon,  Jan.  12,  by  R.  A. 
C.  Smith,  Comr.  of  Docks,  Pier  "A",  Battery  PI.,  North  River, 
for  dredging.  Class  2,  Contract  No.  1497,  East  and  Harlem 
Rivers,  45,000  cii.yd..  Boroughs  of  Manhattan,  Bronx,  Queens 
and   Brooklyn.      Estimated   cost,   $3,600,000.      Noted   Dec.    30. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Dredging — Bids  will  be  received  by  Cabot  Ward,  Pres.  of  Park 
Rd.,  Dept.  of  Parks,  Municipal  Bldg.,  until  3  p.m.,  Jan.  13.  for 
dredging  in  North  River  from  103d  to  109th  St.,  33,000  cu.vd. 
Noted  Dec.  23. 

La.,  Alexandria — Canal  —  Welman  Bradford,  Alexandria, 
seeking  right-of-way  for  canal  from  Red  River  through  low- 
lands  of  state.      Estimated   cost,    $2,000,000. 

Ind.,  Bluflton  — •  Drainage — Bids  will  be  received  until  2 
p.m.,  Jan.  8,  by  T.  C.  Guldin,  Supt.  of  Constr.  of  Frank  P. 
Risley  Drain,  for  construction  of  Frank  P.  Risley  Drain  in 
Harrison    Township. 

Ind.,  Rochester — Ditch — Plans  being  prepared  for  Eddy 
Creek   Ditch   in   Fulton   County. 

Mich.,  Muir — Improving  River — Drain  Commissioners  of 
Ionia,  Montcalm,  Shiawassee,  Gratiot  Counties  and  Elan  P. 
Potter,  Special  Drain  Comr.  for  Maple  River  Drain  of  Gratiot 
County  plan  to  improve  Maple  River. 

Iowa,  Clarinda — Drainage — Bids  will  be  received  about 
Feb.  10  by  D.  W.  Duke,  Audr.  Page  County,  for  2  miles  of 
ditch  and  straightening  Upper  East  Nodaway  River.  A.  S. 
Van   Sandt,    Engr. 

Iowa,  Des  Moines — Drainage — Harmon  Engineering  Co., 
Peoria,  111.,  submitted  report  on  reclamation  of  15.000  acres  of 
Skunk  River  bottom  lands  in  Polk  and  Story  Counties,  esti- 
mating cost  of  diverting  streams  course,  building  levees  and 
ditches,   for  distance  of  151/2   miles,  at  $300,000.     Noted  Sept.  9. 

Iowa,  Mason  City — Drainage —  Bids  will  soon  be  received 
for  drainage  work  in  Distiicts  Nos.  26  and  27  for  Cerro  Gordo 
County.     Estimated  cost,   $33,000.     Harry  Geerl,   County  Engr. 

Iowa,  Onawa — Drainage — Preliminary  surveys  will  soon 
be  made  for  drainage  work  in  Monona  County.  Estimated 
cost,   $100,000.     C.   Moriarty,   Sioux  City,  Consult.'  Engr. 

Minn.,  Crookston — Ditch — S.  Steenerson  appointed  engineer 
to  make  survey  of  County  Ditch  No.  77.  H.  J.  Welte,  Audr. 
of  Polk  County. 

Minn.,  Faribault — Ditch — Surveys  being  made  by  A.  J. 
Bradshaw  for  Ditch  No.  11.  Estimated  cost,  $10,000.  F.  M, 
Kaisersott,    County   Audr. 

Minn.,  Faribault — Ditch — Citizens  contemplate  construction 
of  County  Ditch  No.  12.  Estimated  cost,  $40,000.  P.  M.  Kaiser- 
sott,   County   Audr. 

Minn,,    International    Falls — Ditch — Contract    for    Ditch    No. 

21    will    be   awarded    in    Februaiy.      Estimated    cost,    $43,517. 

Minn.,  International  Falls — Ditch — Contract  will  probably 
be    awarded    in    Febru,ary    for    construction    of    Ditch    No.    22. 

Estimated   cost,    $134,530. 

Minn.,  International  Falls — Ditch — Contract  will  soon  be 
awarded  for  Ditch  No.  25,  Koochiching  County.  Estimated 
cost.    $46,214. 

Minn..  Long  Prairie — Ditches — Contracts  for  County  Ditches 
Nos.  32  and  33  will  be  awarded  in  March.  S.  S.  Sargeant, 
Engl-,  and  County  Surv.,   Tood   County. 

Minn.,  AVheaton — Ditch — District  Court  petitioned  to  es- 
tablish 4  judicial  ditches  and  drainage  system.  Estimated 
cost,    $350,000. 

Kan.,  AVichita — Drainage — Plans  are  being  prepared  for 
reclaiming  land  from  point  near  Mount  Hope  to  Haysville  for 
Big  Slough  Drainage  District  No.  3.  A.  E.  Munch,  Secy.  Bd. 
of  Directors.      Noted   Sept.   2. 

Neb.,  Central  City — (Official) — Drainage  —  Right-of-Way 
being  secured  and  bids  will  soon  be  received  for  drainage  sys- 
tem for  Merrick  County  Drainage  District  No.  1.  Donald  D. 
Price,   Lincoln,   Neb.,  Consult.   Engr. 
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.\rlin  Fnlln  t'lty  I  >i'iUiiiik<'  I'Iuiih  bcliiK  pri-piiiKil  for 
foi'inutloii  of  ilraliiaKt.'  illMtrlct  In  Itli-hiirilHon  Counly  for 
MtraiKliti'iiliik'  <hiiniifl  of  MuiMy  CifcU. 

M.  II.,  <'i>liiinii  DralnaKK — SiiivtivH  niiiild  for  (IrntnnKi*  illlch, 
11  miles  loiiK.  lor  ('oimiiiInnIoiioi'm  or  Luke  iitiil  Moociv  (  oiititli'H. 
KBtlinalril    .u.sl,    jaiMllKI. 

S.  U..  Hut  .sprliiKM  li'<  iK'itlori — IrrlKalliin  project  hIiu'IcmI 
In  Aiimi.Mtina  hl.strk-t  for  rerlainallim  of  froiri  lliii.ddl)  to 
IKO.UtKP    acK'H    of    land.      H.    10.    VVII.Mon,    liiti-i  owtcd. 

Ten..     Aimrltoii  -  -  DlllUuiKt ItoiidH     for     $S(l.n(in     n„h\      for 

dralnaKi'  Ny.Mltin   for  AnKi'ltoii   DraliiaKc   l>lMlrlct. 

TfX;  lliir«low— (i)IIU'lal)  —  IrrlKutloii  IniprovemontB — HldH 
will  he  ric.dvcd  until  Id  a.m..  Jan.  25,  by  DIreclorH  of  Ward 
I'ountv  Irrigation  ni.Mtrlct  No.  1  for  liulldlnK  damn,  rcHcrvoIra, 
hcadKiiti-.s.  .Mliihf  nate.H  and  all  other  Improvcnu-nt.s  for  Ward 
ri.iintv  IrrlKatlon  IMslilcl  No.  1.  Uobort  L.  Mi-KniKht,  Secy. 
J.    M.   Sillier.   Clk.      Noted    Dee.   2. 

'IVx..  Miirlln-nralnaKO— Arthur  Stiles.  Stnto  Ueclamallon 
KuKr..  prepared  cMtlmate.s  for  formation  of  dralnnKO  district 
of  Kails  Countv    bottom    land   alonn    HIk   Cieek. 

Tfx..  I'ort  \rlhur  Drainane — lOlectlon  will  soon  be  hold  to 
vote  on  JI7.'>.(illO  bonds  for  protectlnn  leveo,  excavation  of 
drains    ami    Installation    of    puinpluK    machinery. 

Iilnho.  Ilolxe- -Irrigation  Dam — Surveys  completed  for  dam 
for    c'lOm    liri(;ation    DIstiict. 

I  toll.  l,«'lil — Canal  —  I'tah  Lake  IrrlRntion  Co.  securing 
riKht-of- way    for    canal. 

AriE.,  riiu-iilx — -Canal- — Plans  prepared  by  J.  11.  Girard. 
City  lOnsr.,  for  about  rL.'iOO-ft.  of  wood  conduit  to  carry  Salt 
River  Canal   approved. 

Arix.,  'IVnipr — (l)lllcial) — Ditches — All  bids  received  Dec. 
14  by  Hoard  of  Directors  of  District  No.  1,  Maricopa  County, 
for  8.4  miles  main  open  drain  ditch  rejected.  New  bids  will 
be  received  until  Jan.  14.     Noted   Dec.  2. 

AVnRli„  North  Ynkinia — Canal — R.  K.  Tiffany,  Project  Mpr.. 
Tteton  I'nit.  Yakin\a  Project,  asked  for  appropriation  for 
1916  of  $40,000  for  raising  concrete  side  of  Tieton  Canal  1-ft. 
for   distance    of    2    miles. 

Calif.,  Altiirn.s — Dam — State  Water  Commission  granted 
permission  to  James  McRrien  for  storage  dam,  18.6  ft.  high, 
1.021,    ft.    long   and    12   ft.    wide   in    Modoc   County. 

Cnlif.,  Dixon — Drainage — Movement  started  to  drain  land 
lying  southwest  of  Dixon. 

Cnlif.,  SiiNiinviile — Irrigation — Kagle  &  Honey  Lake  Ex- 
ploration Co.  plans  to  irrigate  about  160,000  acres  of  land. 
C.  J.  Young  in  charge  of  project. 

Calif.,  Woodland — Canals — Yolo  Water  and  Power  Co.  plans 
to  enlarge  Winters  and  Yolo  Canals.  Estimated  cost,  $10,000. 
Willis    I'ike.    Mgr. 

Out.,  Toronto^ — Drainage — Kenyon  and  Charlottenburg 
Townships  applied  to  Department  of  Public  Works  for  ap- 
proval and  assistance  in  building  inter-township  drainage 
system.     Estimated   cost,   $27,000. 

IIid.s  In  nnd  Contraots  Awarded 
mass.,  BoMton — Dredging — P.ids  received  Dec.  27  for  dredg- 
ing 35,000  cu.vd.  in  Neponset  River  from  Gerrish  Dredging  Co., 
101  Tremont"  St..  Hoston.  $0,234  per  cu.yd.;  J.  S.  Packard 
Dredging  Co.,  1004  Turks  Head  Bldg.,  Providence,  R.  T.,  $0,225; 
Bav  State  Dredging  and  Contracting  Co.,  247  Atlantic  Ave., 
Boston,  $0,292.  Charles  F.  Barrett,  40  Central  St.,  Boston,  Ch. 
Engr.     Noted    Dec.   23. 

N.  Y.,  N«'w  York — (Borough  of  Manhattan)  —  (Official) — 
Dredging — Bids  received  Dec.  2S  for  dredging  slip  east  side  of 
Pier  No.  21,  East  River,  Contract  No.  1487.  26,000  cu.yd.  from 
P.  Sanford  Ross.  Inc..  $0,345  per  cu.yd.;  R.  G.  Packard  Co., 
$0.35;  Morris  Cummings  Dredging  Co.,   $44.     Noted  Dec.   23. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official)  — 
Dredging — Contract  for  dredging  Class  1,  Contract  No.  1497, 
North  River.  150,000  cu.vd..  awarded  to  HENRY  DIT  BOIS 
SONS   CO..   17   State   St..   at   $0.1295   per  cu.yd.      Noted   Dec.    30. 

Pla.,  ^lianii — Dredging — Contract  for  dredging  ship  chan- 
nel from  Miami  to  government  cut  opposite  city  awarded  to 
BOWERS  SOI'THERX  DREDGING  CO.,  at  $343,700.  Noted 
Nov.    18    under    "Miscellaneous." 

Ky.,  Morganfleld — (Official) — Ditch  ^ — Contract  for  con- 
structing Dennis  O'Nan  Public  Ditch  awarded  to  COLLINS  & 
PAVEY,  Mt.  Vernon,  111.,  at  5»4c.  per  yd.  Noted  Aug.  5  and 
Dec.    16. 

Intl.,  Fowler^ — Drainage — Contract  for  Ruth  A.  Morgan 
et.al.  Drain,  Bolivar  Township.  Benton  Countv  and  Medina 
Township.  Warren  County  awarded  to  OSCAR  ANDERSON, 
Fowler,   at   $10,664. 

Ind.,  Portland — Ditch — Contract  for  John  F.  Warren  et.al. 
Ditch  in  Jav  and  Randolph  Counties  awarded  to  E.  A.  IRWIN, 
Greenville.  Ohio,  at  $22,348.     Noted  Dec.  30. 

AVis.,  Bristol — (Official) — Drainage — All  bids  received  for 
drainage  ditch  in  Bristol  Drainage  District  rejected.  W.  E. 
O'Brien,  Kenosha,  Engr.     Noted  Dec.  16. 

lown,  Algona — Drainage — Contract  for  drainage  work  in 
Kossuth  Countv  awarded  to  GRAETTINGER  TILE  WORKS, 
Graettinger,    at    $21,901. 

Iowa,  Forest  City — Drainage — Contract  for  drainage  work 
in  W^innebaeo  and  Kossuth  Countv  awarded  to  liEHIGH 
CLAY  PRODT^CTS  CO.,  Ft.  Dodge,  at  $6,331,  for  tile  work;  A. 
ISAKSON,    Kanawha,    at    $3,650,    for    labor. 

Kan.,  Newman — Drainage — Delaware  River  Drainage  Dis- 
trict awarded  contract  to  MEAD  &  FREEMOLE,  Beloit,  for 
drainage  work  on  Rock  Creek  in  Delaware  River.  H.  B. 
Walker,  Manhattan.  State  Engr.  Noted  Dec.  9  under  Ozawkie, 
Kan. 

Ark.,  Osceola — Dredging — Contract  for  dredging  about  90 
miles  in  Mississippi  Countv  awarded  to  H.  L.  DENEEN,  Mont- 
pelier,  Ind.,  and  CLYDE  WALL  CO.,  Lagrange,  Ind.,  at  $176,- 
000. 

Tex.,  Corpus  Christi — Drainage — Contract  awarded  to  J.  B. 
ARPIN  CONSTRUCTION  CO.,  Houston,  at  $141,675  for  45  miles 
of  ditches  in  Neuces  County  D'sinage  District  No.  2.  Noted 
Dec.   23. 


'I>»„  ttrniiKr-  Dredging — Conlrncf  fni  ilri-dKing  HllpH  for 
wharfH  and  dock«,  750,0(10  c'U.vd.,  awarded  to  JOHN  JACOB- 
SI;N,    Te.\.MN    City,    at    11.2c.    |)er    cu.yil.       Nut.d    Di-<-.    !l. 

Idaho,  \\>lMfr-  Irrigation  (Contract  awardt^d  to  I'llKLPS 
CON.STItllCTION  CO.,  WelMcr.  for  Irrigation  MVMtem  for  Kaut 
WelHcr   Irrigation   Dlutrlct.     KHtlmalud  cost,   $1«,00U, 
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Lyons  illhiil  mm  I  Ion  (il  Ciu.b-  CrONHlng— State  Canu! 
Hoard,  Albany,  and  New  York  Central  Il.It.  reached  agrco- 
mi'Ut  for'  ellmliwitlon  of  grade  crosMlng.  The  work  will  be 
done   by  New    York   Central   K.U.      lOHtlmatcd  cohI,   $328,886. 

N«-w    Vork — (Horough    of    Bronx)  —  lOIevated    Railway 


—  HIdH  will  be  received  until  12:15  n.m.,  J;m,  10,  by  Inter- 
borough  Uanid  Triinslt  Co.  at  office  of  George  II.  Peg'ram.  Ch. 
lOngr.,  165  Hro;idway  (Borough  of  Manhattan),  for  Section 
No.  6-H  of  West  l-'armw  Subway  connection.  Section  No.  9-U 
of  Webster  Ave.  line  and  Section  No.  10-C  of  Eighth  Ave. 
and    162d    St.    connection. 

\.  v.,  Sew  York — (Borough  of  Brooklyn) — Pier — Board  of 
lOHtim.-ite  appioprlated  $55,000  for  i)lei-  In  front  of  Dreamland 
Park.  Coney  Island.  R.  A.  C.  Smith,  Dock  Comr.  Noted 
Sejit.    23. 

N.  v..  New  York — (Borough  of  Brooklyn)  —  (O(Ilclal)— Sub- 
way— Bids  will  be  received  until  noon,  Jan.  14,  by  Public 
Service  Commission,  140  Nassau  St.  (Borough  of  Manhattan), 
for  Section  No.  2-A,  Route  No.  12  of  Broadway-Fourth  Sub- 
way. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Offlclal) — 
Market^ — Bids  will  be  received  by  Marcus  M.  Marks,  Borough 
Pres.,  Municipal  Bldg.,  until  2  p.m.,  Jan.  10.  for  construct- 
ing public  market  under  Third  Ave.  Bridge,  130th  St.  and 
3rd   Ave.     Noted   Dec.   16. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Offlclal)  — 
Snow  Plows — Bids  will  be  received  by  J.  T.  Fetherston,  Comr. 
of  Street  Cleaning.  Municipal  Bldg.,  until  noon,  Jan.  10,  for 
furnishing  and   delivering  80  snow   plows 

N.  J.,  Atlantic  City — Extension  of  Pier — Plans  being  con- 
sidered for  extending  Garden  Pier  1,500  ft.  for  Pier  Realty 
and  Holding  Co. 

N.  ,1.,  Ocean  fJrove — Pavilion  and  Bath  House — Ocean  Grove 
Camp  Meeting  Association  approved  construction  of  pavilion 
and  bath  house  at  south  end  of  city.  Estimated  cast, 
$30,000. 

l»Id.,  Baltimore — (Official) — Air  Dried  Sludge — Bids  will  be 
received  until  11  a.m..  Jan.  12,  by  Board  of  Awards,  care  of 
Richard  Gwinn,  City  Register,  at  office  of  City  Register,  City 
Hall,  for  purchase  of  air  dried  sludge,  produced  at  sewage 
disposal  plant  at  Black  River.  R.  M.  Cooksey,  Highway 
Engr.      (See  adv.) 

Va.,  RIehmond — Dry  Dock  and  Terminals — J.  R.  Jervey, 
Engr.,  submitted  plans  to  Council  Committee  on  Rivers  and 
Harbors  for  city  docks  and  terminals  including  dry  dock. 
Estimated    cost,    $3,000,000. 

<in..  Savannah — Coaling  Station — P.  J.  Rice,  Augusta,  and 
associates,  plan  to  construct  coaling  station  at  Savannah. 

Ga.,  Savannah— Playgrounds — City  will  expend  $13,000  for 
playgrounds. 

Miss.,  .lackson — Park — Citizens  voted  to  issue  $36,000  bonds 
for   purchase   of   Livingston   Park   and   to   improve   same. 

Tenn.,  Knoxvllle — (Official) — Underpasses — Southern  Rail- 
way Co.  will  construct  5  underpasses  without  any  expense 
to  Knox  Countv  Road  Commission.  Estimated  cost,  $30,000. 
Noted  Dec.   23. 

Ohio,  Ashland — Culvert  Pipe — Bids  will  be  received  until 
noon,  Jan.  10.  by  H.  R.  McGuire.  Clk.,  Bd.  of  Ashland  County 
Comr.,  for  culvert  pipe  for  year  of  1916. 

Ohio,  Bratenahl — (Cleveland  post  office) — Elimination  of 
Grade  Crossing — Bonds  for  $S8,918  sold.  Proceeds  will  be 
used  for  eliminating  grade  crossing  on  East  105th  St.  Robert 
Hoffman.   405  City  Hall.  Cleveland,   City  Engr.     Noted   Oct.   21. 

Ohio,  Canton — Fire  Station — City  contemplates  1-story,  5nx 
86-ft.  fire  station.  Estimated  cost,  $18,000.  Edmund  Herr- 
mann, 12  Central  Savings  Bank  Bldg.,  Canton,  Arch.  R.  J. 
Kunkle,    Dir.,    Pub.   Ser. 

Ohio,  Portsmouth — (Official) — Flood  Protection  Wall — Bids 
again  rejected  for  flood  protection  wall.  New  bids  will  be  re- 
ceived.    S.  G.  Harper,   Engr.     Noted  Dec.  23. 

Mich.,  Muskegon — Wharf — Louis  P.  Haight  will  construct 
wharf  at   Muskegon  Lake. 

Mich.,  Port  Huron — Dry  Dock — Reid  Wrecking  Co.,  Port 
Huron,    will   enlarge    its   dry   dock.      Estimated    cost,    $150,000. 

III.,  Bloomington — Subway — Chicago  &  Alton  R.R.  will  con- 
struct snbwav  under  Chestnut  St.  Estimated  cost,  $13,000.  H. 
T.    Douglas,    Jr.,    Chicago,    Ch.    Engr. 

Wis.,  Milwaukee — Tunnel — Bids  will  soon  be  received  by 
F.  G.  Simmons.  Comr.  of  Pub.  W^ks.,  for  completing  Linnwood 
Ave.   intake   water  tunnel.      Estimated   cost,   $550,000. 

Wis.,  AVaukesha — Fire  Engine  Station — City  contemplates 
2-story  fire  engine  station.     William   Powrie,   City  Engr. 

Iowa,  Davenport — Fire  Escapes — Bids  will  be  received  un- 
til in  a.m.,  Jan.  15.  bv  J.  D.  McCollister,  Secy.  Bd.  of  Edu- 
cation, for  fire  escapes  for  15  grade  schools  and  1  high  school. 

Neh.,  Omaha — Fire  Alarm  System — City  Commissioners  re- 
quested A.  Withnell  to  submit  plans  for  fire  alarm  system. 
Estimated    cost.    $60,000.      Noted    Aug.    26. 

S.  D.,  Sioux  Falls — Retaining  Wall — S.  B.  Howe,  City  Engr., 
retained  bv  Park  Board  to  make  surveys  of  Big  Sioux  River 
from   8th   St.   to  Omaha  Bridge  for  location  of  retaining  wall. 

Mo.,  Kansas  City — Fire  Stations —  Bids  will  soon  be  re- 
ceived bv  Fire  and  Water  Board,  City  Hall,  for  2  fire  stations 
at  63d   St.   and  Baltimore   Ave.,   Swope  Park   District. 

Mo.,  Kansas  City — Flood  Protection — Plans  being  prepared 
for  Turkev  Creek  flood  protection  project.  Estimated  cost. 
.?500.n00.      Curtis   Hill,    City    Engr. 
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Mo.,  KaiiNUN  fity — IniproviriR-  Mississippi  lUver — Army  en- 
pinecis  i  econunemleil  api)iopriation  of  $2,100.01)0  for  improv- 
ing: Mississippi   River   fiom   mouth   to   Kansas  City. 

Mo.,  St.  liOtilH — Dock — Streets,  Sewers  and  Wharf  Com- 
mittee of  Board  of  Aldermen  authorized  building  of  municipal 
doclt  at  foot  of  North  Marltet  St.  Estimated  cost,  $2S5,00O. 
Noted  Nov.   25. 

Tex.,  Freeport — Loading  Dock — Freeport  Sulphur  Co.  plans 
to    construct    300-ft.    loading    dock. 

Calif.,  Ocean  Beaoh — Seawall  —  Citizens  voted  $125,000 
bonds  for  s<awall  and  other  protection  work  along  water 
front.     Noted   Nov.    11. 

Calif.,  Ooeaii  I'arii — Pier — Leon  Fighiera  plans  to  build 
pleasure    pier.      Kstiniated    cost,    $1,000,000. 

Calif.,  \>nice — Jetties — Plans  submitted  by  Leeds  &  Barn- 
ard, Central  Bldg.,  Los  Angeles,  to  Board  of  Trustees  for  4 
rock   jetties   for    south    beach.      Kstiniated   cost,    $150,000. 

Ont.,  liOiKlon — Comfort  Stations  —  According  to  press  re- 
ports London  &  Port  Stanley  Railway  Board  plans  to  con- 
struct  4    comfort   stations.      W.    Spittal,    Secy. 

Bids   In  and   Contracts  Awarded 

Mass.,  Sonierville — Fire  Alarm  Station — Contract  for  fire 
alarm  station  awarded  to  C.  S.  CUNNINGHAM  &  SONS,  101 
Tremont    St.,    Boston.       Estimated    cost,     $16,433. 

X.  v..  New  Yorls — (Borough  of  Manhattan)  — (Official) — Ce- 
ment, etc. — Bids  reecived  Jan.  3  for  furnishing  and  delivering 
(a)  500  tons  Portland  cement,  (b)  3.000  tons  limestone  dust, 
(c)  7.000  cu.yd.  binder  stone,  (d)  l.l.OOO  cu.yd.  asphalt  wear- 
ing surface  sand,  (e)  2,000  tons  refined  asphalt  from  J.  P. 
Duffy  Co.,  Park  Ave.  and  13Sth  St.,  (a)  !>.99  per  ton,  J.  P.  Kane 
Co.,  "(a)  $!>.fi2:  Fpper  Hudson  Stone  Co.,  26  Cortland  St.,  (b) 
$5.15,  Edison  Pulverized  Limestone  Co.,  (b)  $5.36;  Haverstraw 
Crusheri  Stone  Co.,  17  Battery  PI.,  (t)  $1.05  per  cu.yd..  Calvin 
Tompkins,  (c)  $1.08,  Upper  Hudson  Stone  Co.,  (c)  $1.15;  F. 
Starr  Contracting  Co.,  1784  Broadway,  (d)  $0,975  per  cu.yd.; 
Warner  Quinlan  Asphalt  Co.,  79  Wall  St.,  (c)  $13.23  per  ton, 
Standard  Oil  Co.,  (e)  $14.10,  John  Baker,  Jr.,  (e)  $15,  At- 
lantic Refining  Co.,  (e)  $15.10,  U.  S.  As))halt  Refining  Co.,  (e) 
$17.51,  Barber  Asphalt  Paving  Co.,    (e)    $18.27.     Noted   Dec.   30. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Market — Contract  for  market  under  Queensborough  Bridge, 
59th  and  60th  St.,  First  Ave.  and  Ave.  A  awarded  to  A.  W. 
KING.   1511   Bryant   Ave.,   at   $13,955.      Noted   Dec.   30. 

N.  Y.,  New  Yorli — (Borough  of  Manhattan)  —  (Official) — 
Pier — Bids  received  Dec.  18  for  widening  pier  at  foot  of  West 
57th  St.,  North  River,  constructing  shed  foundations  and  lay- 
ing concrete  surface  on  piers  at  West  56th  and  West  57th  St., 
North  River,  and  bulkhead  adjacent,  from  G.  B.  Spearin, 
$129,345;  Lawrence  Construction  Co.,  $129,900;  Bartholomew  S. 
Cronin  Co.,  $130,000.     Noted  Dec.  23. 

Penn.,  Pliiladelpliia — (Official) — Elimination  of  Grade  Cross- 
ings— Contracts  for  eliminating  grade  crossings  on  Chestnut 
Hill  branch  of  Pennsylvania  R.R.  awarded  as  follows:  Con- 
tract No.  ini,  grading  and  paving  Chelton  Ave.,  R.  P.  BENNIS, 
$15,256;  Contract  No.  103,  Horter  St..  E.  J.  KERRICK,  $4,879; 
Contract  No.  104,  St.  Martins  and  Gravers  Lane,  F.  T.  BUCK- 
INS,    $21,256. 

Fla.,  Miami — (Official) — Docks  and  Dredging  —  Bids  re- 
ceived Dec.  20  for  (a)  docks,  (b)  dredging  at  Miami  as  fol- 
lows: (a)  Hillver  &  Sperring,  Jacksonville,  $56,808:  A.  J. 
Twiggs  &  Sons,  $68,267:  McGucken  &  Hver,  Tampa,  $68,530;  E. 
P.  Maule,  West  Palm  Beach,  $69,757;  J.  C.  Conklin.  R.  Gardner 
and  C.  L.  Craig,  Miami,  $93,375:  F.  "W.  Long  &  Co.,  Jackson- 
ville, $93,472;  (b)  Bowers  Southern  Dredging  Co.,  Galveston, 
Tex.,  $343,700;  Standard  American  Dredging  Co.,  Tampa, 
$376,401;  L.  T.  Gavlord,  New  York.  N.  Y,.  $399,759;  Coast  Wise 
Dredging  Co.,  $423,117:  Home  Dredging  Co.,  $434,529;  M.  .1. 
Dadv  Engineering  and  Construction  Co.,  New  York,  N.  Y., 
$496;228.      Noted    Dec.    2. 

Miss.,  Bay  St.  Louis  —  Seawall  —  Seawall  Commissioners 
awarded  contract  to  MASSEY  &  CO.,  New  Orleans,  La.,  and  C. 
G.  OLINGER,  Mobile,  La.,  for  seawall.     Noted  Nov.  11. 

La.,  New  Orleau.s — Levee  Work — State  Board  of  Engineers 
awarded  contract  for  levee  from  Happy  Jack  to  Butler  Levee, 
2  sections,  about  5,600  ft.  wooden  revetment  to  JOHN  W. 
BICK,  Triumph,  at  $1.10  per  lin.ft.  for  12-in.  and  $0.97  for 
10-in.   board.      Noted  Nov.   11. 

Ohio,  Tiffin — Retaining  Wall — Contract  for  retaining  wall 
ilong  Sanduskv  River  awarded  to  LOUIS  JONES,  Fostoria, 
at   $26,734.      Noted   Nov.    25. 

Tex.,  Houston — Cotton  Trollev  System — SOUTHWESTERN 
MECHANICAL  CO.,  Ft.  W^orth,  at  $16,200,  awarded  contract 
for    cotton    trolley    system    for    municipal    cotton    sheds. 

Tex.,  Houston — Sheds  and  Railway  Tracks  —  Contract 
awarded  to  JAIMES  STEWART  &  CO.,  at  $21,360  for  sheds  and 
railway  tiacks  at   Municipal  Wharf  No.   1. 

Tex.,  Yictoria — Fire  Station — City  Council  awarded  con- 
tract to  GRI'Y-KLIEFOTH  &  CO.,  San  Antonio,  at  $14,189  for 
2-story,  59x70-ft.  fire  station.     Noted   Dec.   23. 

Ariz.,  Tucson — (Official) — Subway — Contract  for  subway 
under  railway  tracks  at  end  of  Congress  St.  awarded  to 
BRENT  BROS.,  Los  Angeles,  at  $56,700.     Noted  Dec.   16. 

Ore.,  Portland — (Official) — Automatic  Sprinklers — Contract 
for  installing  automatic  sprinklers  and  flreprooflng  various 
school  buildings  awarded  to  AUTOM.VTIG  SPRINKLER  CO.  OF 
AMERICA,  335  Railway  Exchange  Bldg.,  Portland,  at  $12,800. 
Noted  Nov.  25. 

Calif.,  Los  Antceles — Iron  and  Steel — Bids  received  by  Har- 
bor Commissioners  for  furnishing  (a)  270,000  lb.  structural 
steel,  (b)  27.000  lb.  cast  iron  from  Security  Construction  Co., 
Los  Angeles,  (a)  5.985c.  per  lb.,  (b)  4.095c.;  Llewellyn  Iron 
Works,  Los  Angeles,  (a)  8.75c.,  (b)  314c.:  Baker  Iron  Works. 
Los  Angeles,  (a)  9.2o.  (b)  3.5c.;  Union  Iron  Works.  Los 
Angeles,   (a)   $23,955,   (b)   $1,180. 

Calif.,  Los  Angeles — Sprinkling  System — Bids  received  for 
sprinkling  svstem  in  municipal  harbor  warehouse  from  Auto- 
matic Sprinkler  Co,  of  America,  $18,810;  Thomas  Haverty  Co.. 
$18,975;   Fire    Extinguisher   Co.,   $19,250. 


DL'ILDI\GS 

Other  items  relnttve  to  Butldino  Conslruclfm  will  be  fouiid  vnder  the  fottowino  head- 
tiuis:  "Industrial  Works"  "Federal  Government  Work"  and  "Mtscellaneota  " 

Proiiosed    Work 

Mass.,  Sprinf;;fleld — Plans  being  prepared  by  C.  A.  Tinker, 
Arch.,  Springfield,  for  9-story,  93xl30-ft.  hotel  for  Cohasset 
Hotel  Co.      Estimated  cost,   $450,000. 

II.  1.,  ^VoonMocket — City  plans  to  build  school.  David  J. 
Snyder,   Mayor. 

Conn.,  Waterbury — I'lans  being  prepared  by  L.  A.  Walch, 
Arch.,   51   Leavenworth   St.,    Waterbury,    for   high    school. 

N.  v.,  AniHterdani — Plans  being  prepared  by  Leland  Niles, 
81  Minaville  St.,  Amsterdam,  for  2-story,  50xl35-ft.  school  on 
Vrooman  Ave.  for  Board  of  Education.  Estimated  cost,  $40,- 
000.  Bids  will  be  received  about  Jan.  15  bv  William  McCleary. 
Pres.  of  lid. 

IV.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official) — Plans 
prepared  by  D.  Barber,  Arch.,  101  Park  Ave.,  New  York  (Bor- 
ough of  Manhattan),  for  building  on  Hicks  St.  near  Joralemon 
St.  for  St.  Chiistopher's  Hospital  for  Babies.  Estimated  cost, 
$75,000. 

IV.  Y..  New  York — (Borough  of  Brooklyn)  —  (Official) — Plans 
prepared  by  L.  Allmendlnger.  Arch.,  926  Broadway,  for  1-story 
bricit  building  for  Church  of  Transfiguration.  728  Driggs  Ave. 
Estimated  cost,   $75,000. 

IV.  Y.,  IVew  York — (Borough  of  Manhattan)  —  (Official)  — 
Bids  will  soon  be  received  for  4-story  school,  dance  hall,  etc.. 
on  57th  St.  near  7th  Ave.  for  L.  H.  Chalif,  7  West  42d  St.  Esti- 
mated cost.  $110,000.     G.  A.  &  H.  Boehm,  7  West  42d  St.,  Arch. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Plans  being  prepared  by  W'allis  &  Goodwillie,  Arch.,  56  West 
45th  St.,  for  16-story  mercantile  building  at  Madison  Ave.  and 
32d  St.  for  Charles  Remsen,  55  William  St.  Estimated  cost, 
$200,000. 

N.  Y.,  New  York — (Borough  of  Queens) — Plans  being  pre- 
pared by  Edward  Kinsella,  228  West  42d  St.,  for  3-story 
motion-picture  studio  building  at  Linden  and  Myrtle  Ave.. 
Flushing,  for  Gaumont  Co.,  110  West  40th  St.  Estimated 
cost,  $50,000. 

N.  .!.,  Passaic — Bids  will  be  received  about  Jan.  15  for 
4-storv  hospital  on  Boulevard  for  Passaic  General  Hospital. 
Estimated   cost,   $50,000. 

Penn.,  Delaware  \Yater  finp — (Official) — J.  Purdy  Cope. 
Atlantic  City.  N.  J.,  will  build  hotel  at  Delaware  Water  Gap. 
Estimated  cost,  $200,000,  not  $50,000  as  was  noted  in  our  issue 
of  Dec.  23.  S.  Hudson  Vaughn,  Guarantee  Trust  Bldg.,  At- 
lantic City,  N.  J.,  Arch. 

Penn..  Philadelphia — Board  of  Education  contemplates 
issuing  $2,000,000  loan  for  elementary  schools  in  congested 
parts.     E,  Wolf,  Chn.  Finance  Com. 

Penn..  Scranton — M.  E.  Comerford.  340  Wyoming  Ave., 
purchased  site  on  Spruce  St.  and  will  build  motion-picture 
theater. 

Penn.,  'Wilkinshurg — Election  will  be  held  Jan.  15  to  vote 
on  $250,000  for  rebuilding  Horner  School,  recently  destroyed 
by    fire.      Noted    Nov.    Jl- 

Va.,  Harrisonburg — Bids  will  be  received  about  Jan.  15  by 
Alfred  C.  Bossom,  Arch..  366  Fifth  Ave..  New  York,  N.  Y.,  for 
5-storv  bank  and  office  building  for  People's  Bank.  Estimated 
cost,   $75,000. 

■\V.  Ya.,  Charleston — Bids  will  be  received  about  Jan.  15  for 
3-story  addition  to  St.  Francis  Hospital.  Estimated  cost,  $40,- 
000.  W.  P.  Ginther,  416  Everett  Bldg.,  Akron,  Ohio,  Arch. 
Noted    Dec.    30. 

S.  C,  Spartanburg — Southern  Railway  having  plans  pre- 
pared for  building  for  handling  baggage.  W.  H.  AVells,  Wash- 
ington, D.  C.   Ch,   Engr. 

fJa.,  Columbus — Plans  prepared  by  T.  W.  Smith  &  Co., 
Murrah  Bldg.,  Columbus,  for  3  buildings.  Estimated  cost. 
$70,000. 

Fla.,  Ft.  Pierce — Bids  will  be  received  by  Board  of  Public 
Instruction  until  Jan.  15  for  3-story  brick  school.  Estimated 
cost,    $40,000.      Noted    Dec.    16. 

La.,  New  Orleans — Citv  contemplates  building  normal 
school.     Estimated  cost,  $200,000. 

Tenn.,  Clarksville — Plans  being  prepared  by  J.  W.  Gad- 
dis.  Arch.,  for  2-story.  78xl06-ft.  high  school  for  Board  of 
Education. 

Ky.,  Louisville — Plans  being  prepared  for  10-story  addi- 
tion  to  office  building   of  Louisville   &  Nashville   R.R. 

Ohio,  Akron — Preliminary  plans  prepared  for  4-story.  GOx 
115-ft.  clubhouse  for  B.  P.  O.  E.  Estimated  cost.  $75,000. 
Henry   &   Murphy,    523   Second   National   Bldg.,    Arch. 

Ohio.  Toledo — Bids  will  be  received  about  Jan.  15  by  Ot- 
tenheimer.  Stern  &  Reichert.  Arch.,  220  South  State  St.,  Chi- 
cago, 111.,  for  3-storv.  102xl38-ft.  temple.  Estimated  cost, 
$75,000, 

Ind..  Brazil — Bids  will  be  received  about  Jan.  15  for  2- 
storv,  120xl4S-ft.  high  school.  Estimated  cost,  $75,000.  John- 
son Vt  Miller,  105  South  Seventh  St..  Terra  Haute,  Arch.  Noted 
Oct.   2S. 

Ind.,  Flkhnrt — Bids  will  be  received  by  F.  E.  Wilson,  Trus. 
of  Osola  Township,  until  Jan.  10,  for  school.  A.  H.  Ellwood 
&  Son,  129  Va   South  Main  St..  Arch. 

Ind.,  Evansville — Bids  will  soon  be  received  for  5-story  ad- 
dition to  hotel  for  Lincoln  Hotel  Co.  C.  Shopbell  &  Co..  Furni- 
ture  Exchange  Bldg..   Evansville,    Arch. 

Ind.,  IndianapolLs — Bids  will  soon  be  received  for  1 -story 
motion  picture  theater  for  Monument  Realty  Co.  Estimated 
cost,  $225,000.  Rnbush  &  Hunter.  428  .American  Central  Life 
Bldg..  Indianapolis.  Arch.  Samuel  L.  Cohn,  San  Francisco, 
Calif.,  and  Morris  Cohn.  Denver.  Colo.,  interested.  Noted 
Nov.  18. 

Ind..  Terre  Haute — Bids  will  he  received  until  2  p.m.,  Jan. 
8,  by  Stella  C.  Stimson,  Secy.  Bd.  of  Trustees,  for  16-room 
school.      Estimated   cost.   $70,000.     Noted   Nov.   11. 
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Mlrli.,  I.iniMlnK—ltldH  will  l.i-  icolvcd  tiiilll  .Iiiii.  I  r.  l.y  K.  D. 
l(\itti-i  woilli.  Ai.h.,  4:11;  'I'liHHlim'  UIiIk..  I.jiiihIhk:,  for  8-Mt<>ry, 
-Ifix  liMi-ri.  Iiaiik  mill  (iltlru  IuiIIiIIiik  fui'  l^aiiHJriK  Ktato  HnvlnK 
Hank.      Not.. I    Nov.    11. 

III.,   «'l«Tro      I'laiiM    boiiiK    lircparpd    by    Kliii'ina  &    Vlttncr, 

Arch.,     r.7mi     Went     iL'iid     St..     CMi'oio.     for     2-Mtc.ry,  lllixlTT-ft. 

tlit'ulcr,   Htori',   urlloo  anil   Hat  IiuMiIIiik.      KMtliiiated  cuhI,   $l7r>,- 
000. 

WIm.,  MrniiMliH— IIIiIm  will  l>o  rccilvKil  until  .Ian.  10  by 
ChllilN  \-  .Smith,  Ari-h..  122  Simth  MlihlKan  Ave,  ChlcaKo.  111., 
for  liiilldlMK  for  Kh'Ht  National   Hank  uf  Menusha.     Kstlniatod 

OOHt,    $10,000. 

I<i«vn,  Odiir  Iliiiilda — lOloctlon  will  be  hold  Jan.  17  to  vol«i 
on  $17,000  l»ind.i  for  bulldhiK  school  and  ropalrlng  hl^h  Hchool 
for  Itoard  of  I'Miii'Utlon. 

lonn,  Sioux  i'Hy — Davidson  Hros.  Co.  will  construct  10- 
Htorv  bulldlnK.  Kstlmtited  cost,  |15U,000.  U.  UuvlUsun,  In- 
trr.'.st.d. 

Minn..  4'r<i<>kM<oii — liid.s  will  bo  rcci-ivi'd  until  2  p.m.,  .Ian. 
20,  by  .Stalf  lioaril  of  Control,  .St.  I'aul,  for  nur.sis'  homo  In 
connection  with  Tuberculosis  Hospital.  Sund  i*t  Dunham.  Mln- 
ncapidi.M,    .\iih. 

Minn..  4»rtonvlllo — Bids  will  be  received  until  Jan.  12  by 
Uobcrl  Hunter,  flk.,  Hd.  of  Education,  for  2-story  school. 
Kstlmatoil  .-o.st.  $ri.''..000,  E.  F.  IJroomhall.  710  Alworth  Cldg., 
Dululh.   Arch.     Noted  Nov.   IS. 

Klin..    >\  Inllrlil — l-Uoction    will   be    held   Jan.    25    to   vote   on 

$t),^,000    bonds    for    school. 

>'«'1».,  York — Directors  of  York  County  Commercial  Club 
have    organized    a    company    to    build    hotel.      Estimated    cost, 

$7.S.OOO. 

\Vy«.,  IlnKKH — Bids  will  be  received  until  2  p.m.,  Jan.  10, 
by   H.   F.    Hurch,   Secy.   School   District  No.   1,   for   high   school. 

Tex.,  SeKiiln — H.  H.  Welnert  interested  in  organization  of 
company  to  build   4-story  hotel.     Estimated  cost,   $50,000. 

Okln..  Oklnlioinn — Sisters  of  St.  Francis  contemplate  4- 
story    addition    to    St.    Anthony's    Hospital.       Estimated    cost, 

$100,000. 

Okln.,  Slininroek — J.  J.  Jones,  Sapulpa,  interested  in  or- 
ganization   of    First    State    Bank,    which    plans    to    construct 

building:, 

Okln.,  TiiiNn — Oklahoma  Hospital  will  construct  four-story 
building:.      Estimated   cost   between   $65,000   and   $75,000. 

Okln.,  Yinitn — Citizens  defeated  $125,000  bond  issue  for 
courthouse  and  bridge.  E.  J.  McBride,  County  Clk.  Noted 
Nov.   11. 

I'tali,  OKiIen — City  Board  and  Commissioners  of  Weber 
County  contemplate  constructing  city  and  county  jail. 

Ariz.,  PreMcott — Preliminary  plans  being  prepared  for  2- 
story  courthouse  for  Yavapai  County.  Estimated  cost,  $100,- 
000.     R.  T.  Belcher,  Clk.;  Bd.  of  Superv.     Noted  Dec.   30. 

.Vrix.,  SalTord — Bids  will  soon  be  received  by  Supervisors  of 
Graham  County  for  2-story,  60x82-ft.  courthouse.  Estimated 
cost,  $45,000.     Noted  Dec.  30. 

AVash.,  Bellingham — All  bids  received  for  Central  High 
School  rejected  as  being  too  high.  New  bids  will  be  received. 
Estimated  cost,  $75,000.  F.  B.  Graves,  Clk.  School  Bd.  Heath 
&  Gove.  National  Realty  Bldg.,  Tacoma,  Arch.       Noted  Nov.  4. 

Calif.,  Alaniedn — M.  V.  Politeo,  Alameda,  submitted  prelim- 
inary plans  for  addition  to  Lincoln  School  to  Board  of  Educa- 
tion. 

Calif.,  Berkeley — Bids  will  be  received  by  Board  of  Re- 
gents of  University  of  California  until  3  p.m.,  Jan.  13,  for 
completing    Doe   Library. 

Calif.,  Lodi — Citizens  voted  $40,000  bonds  for  school.  Noted 
Oct.  21  and  Nov.  11. 

Calif.,  Modesto — School  Board  contemplates  holding  elec- 
tion to  vote  on  $200,000  bonds  for  high   and  grammar  school. 

Calif.,  Oakland — Board  of  Supervisors  of  Alameda  County 
awarded  contract  for  addition  to  county  hospital  to  LARSEN- 
SAMPSON  CO.,  Crocker  Bldg.,  San  Francisco,  at  $79,149. 

Calif.,  Sacramento — State  Supreme  Court  approved  $3,700,- 
000  bond  issue  for  library,  court  buildings  and  state  office 
building. 

Calif.,  San  Bernardino — Lyman  Farwell,  Story  Bldg.,  Los 
Angeles,  prepared  plans  for  brick  hospital.  Estimated  cost, 
$130,000. 

Calif.,  San  Francisco — Bids  will  be  received  until  Jan.  14 
for  purchase  of  $1,000,000  bonds  for  state  office  building. 

Calif.,  Turloek — Board  of  Education  contemplates  building 
high   school.     Estimated   cost,   $50,000. 

Ont.,  Brantford — Plans  being  prepared  for  station  at  Col- 
borne  and  AVater  St.  for  Lake  Erie  &  Northern  Railway  Co. 
J.  S.  Williams,  88  West  Mill  St..  District  Engr. 

Ont.,  Hamilton — Plans  being  considered  by  Board  of  Edu- 
cation for  school  in  northeast  section  of  city  and  enlarging 
Robert  Land  School.     R.  H.  Foster,  City  Hall,  Secy. 

Ont.,  Toronto- — According  to  press  reports,  a  building  to  be 
known  as  Home  for  Feeble-Minded  will  be  constructed.  Esti- 
mated cost,  $50,000.     W.  J.  Hanna,  interested. 

Ont.,  Windsor — Plans  prepared  for  addition  to  Collegiate 
Institute.     Estimated  cost,  $150,000. 

Bids  In  and  Contracts  An'arded 

Maine,  Portland — Contract  for  3-storv,  2fi0x320-ft.  high 
school  awarded  to  F.  H.  CUNNINGHAM  &  SONS,  430  Congress 
St.,  Portland.     Estimated  cost,  $500,000.     Noted  Sept.  30. 


N.  Y.,  New  York — (Itorough  of  Manhattan)  —  (OllU'lal) — 
Contract  for  I2-Mlory  olllce  liulldInK  at  15(12  Broadway  for 
Hltchlc  &  Cornill.  13S7  Broadway,  awarded  to  I.ONGACUK 
CONSTItllCnoN   CO.,    22    lOaHt    42d    St..    New    York. 

y.  v.,  l\e>v  York — (  Morounh  of  Manhattan)  —  (Odlclal)— 
Contrail  f..i  building  at  175th  St.  and  Wadsworlh  Ave.  for 
New  York  Telephone  Co.,  1 6  |)ey  St.,  awardeil  to  I).  C.  WEEKS 
.V    CO.,    1123    Dioudway,   Now    York,   at    $93,000.      Noted    Doc.    18. 

IV.  J.,  Jerxey  City— (Olllclal) — Contract  for  county  Jail  at 
Willow  St.  bi'lween  Newark  aTid  I'avonia  Ave.,  awardud  to  W. 
II.  X,  I''.  W.  CANE,  233  Broadway.  John  T.  Rowland,  Jr., 
JorHoy  (,'lty,   Areh. 

N.  .1.,  I'atemon— (Odlclal) — Contract  for  nwiBonrv  for  Pub- 
lic .Sehool  No.  10  awarded  to  CONA  CONSTl{lI("riON  CO.,  Ho- 
boken,  at  $4fi,045;  concrete  work,  JAMIOS  MITCH  lOLL  CO, 
JerHoy  City  at  $52,535;  Hteel  and  Iron  work,  JA.MIOS  RAD- 
CMFFE  CO.,  faterHon,  at  $I7,«4S;  carpentrv,  CONA  CON- 
STRUCTION CO.,   Mobokon.  at  $24,0fi7.     Not.<l   Dee.   Ifi. 

I>rnn.,  I>nrllnK<»n — Contract  for  Glen  MIU.h  SehoolH  award- 
ed to  .IAMKS  B.  FLOIINDKHS,   1329   Arch  St.,   Philadelphia. 

W.  Yn.,  AYIieelInK — Bo.-ird  of  I'lducatlon  awarded  general 
contract  for  2-.story,  7fixl  1 5x1 83-ft.  Madison  School  awarded 
to  J.    It.    BUTTS   &   .SONS,   at   $75,019.      Noted   Sept.    30. 

♦in.,  AthenH — SOTTTTIERN  FERROCONCRETE  CO..  At- 
lanta, at  $56,077.  awarded  contract  for  Y.  M.  C.  A.  building. 
Noted  Nov.   11  and  Dec.  23. 

Tenn.,  Cleveland — Contract  for  high  school  for  Bradley 
County  awarded  to  CLEVELAND  CON.STRUCTION  CO.  S.  Y. 
Adcock,   Sujit.,    School   Bd. 

Ohio,  Akron — Contract  for  2-storv,  89xl24-ft.  Bowen  School 
awarded  to  NATIONAL  CONCRETE  FIREPROOFING  CO., 
1315  Citizens  Bldg.,  Cleveland.  Estimated  cost,  $80,000.  Noted 
Dec.   2. 

Ind.,  IndlanapoIlN — Meyer-Klser  Bank  awarded  contract 
for  4-story  bank  and  olllce  building  to  E.  F.  KOTTLOWSKI 
CO.,  1123  Olive  St.,  Indianapolis.     Noted  Dec.  30, 

Ind.,  IndlanapoIlH — Contract  for  freight  station  for  Penn- 
sylvania R.R.  awarded  to  WILLIAM  1'.  JUNGCLAUS  CO.  Es- 
timated cost.  $150,000.     Noted  Dec.  2  and  16. 

Ind.,  Marion — BARLEY  &  BOWMAN,  Marion,  at  $143,700, 
awarded  contract  for  high  school.  Noted  Sept.  16  and 
Nov.   25. 

Mich.,  Detroit — Contract  for  15-story  addition  to  Statler 
Hotel  awarded  to  F.  W.  MARKS  CONSTRUCTION  CO.,  Leader 
News  Bldg.,   Cleveland,  Ohio.     Noted  Oct.   21. 

Minn.,  Albert  Lea — Contract  for  theater,  store  and  studio 
building  for  A.  W.  Bessen  awarded  to  ALBERT  LEA  CON- 
STRUCTION CO.,  Albert  Lea. 

Neb.,  Omaha — Board  of  Regents  of  LTniversity  of  Nebraska 
awarded  contract  for  chemi.stry  building  at  University  to 
B.  J.  JOBST,   Omaha,  at  $132,215. 

Neb.,  Omaha — Contract  for  hospital  on  grounds  of  College 
of  Medicine,  University  of  Nebraska,  awarded  to  E.  P.  GOULD 
&   SON,   Omaha,   at   $105,745.     Noted   Dec.   2  and  9. 

S.  D.,  Watertown — Contract  for  First  National  Bank  build- 
ing awarded    to   BRICKELL   CONSTRUCTION   CO. 

Tex.,  Houston — Board  of  Education  awarded  contract  to 
WOODRUFF  &  CHAMBERS  for  administration  building  at 
Montrose   School.      Noted   Dec.    9,   1915. 

Calif.,  San  Francisco  —  University  of  California  awarded 
contract  for  Benjamin  Ide  Wheeler  Hall  to  RAYMOND 
GRANITE  CO.,  at  $225,000.  Contract  for  structural  steel  for 
addition  to  library  awarded  to  PACIFIC  ROLLING  MILLS  CO. 
at  $46,232. 


The  Organization  of  the  Electric  Steel  Co.  marks  a  new 
and  radical  development  in  the  steel  castings  industry  of 
Chicago.  At  the  present  time  the  only  electric  furnace  in 
Chicago  is  of  the  Heroult  type  and  melts  steel  for  large  cast- 
ings. The  other  jobbing  steel  foundries  all  operate  con- 
verters. The  Electric  Steel  Co.  will  operate  a  Snyder  electric 
furnace  and  will  confine  itself  to  small  castingrs  of  superior 
quality,  especially  in  alloy  steel  castings.  The  officers  of  the 
Electric  Steel  Co.  are:  Charles  Piez,  Pres.  and  P.  L.  Coonley 
Secy,  and  Treas.,  who  are  respectivelv  Pres.  and  Vice- 
Pres.  of  the  Link-Belt  Co.,  at  whose  39th  St.  plant  in  this 
city  they  have  operated  a  Zanzes  steel  converter  for  a  num- 
ber of  years.  The  active  management  of  the  new  company 
will  be  in  the  hands  of  John  M.  Olmsted  as  Vice-Pres.,  who 
has  been  a  member  of  the  sales  force  of  the  Link-Belt  Co.  These 
three  with  W.  C.  Frye  and  C.  R.  Messinger.  of  Milwaukee,  con- 
stitute the  Board  of  Directors.  The  successful  operation  of 
the  Electric  Steel  Co.  from  its  inception  seems  assured  by  the 
success  these  men  have  already  attained  in  parallel  lines. 
That  this  impression  is  generally  held  is  proven  by  the  fact 
that  though  deliveries  of  castings  will  not  come  until  Feb- 
ruary 15th  or  March  1st  a  large  proportion  of  the  company's 
output  is  already  contracted  for.  In  order  to  commence  oper- 
ation with  the  least  possible  delay  and  to  offer  quick  delivery, 
the  company  has  leased  a  plant  at  31st  and  Wood  St.  in  the 
heart  of  the  central  district,  formerly  occupied  by  the  Wild- 
man  Boiler  Works,  thereby  eliminating  the  delays  incidental 
to  the  erection  of  new  buildings.  This  location,  with  a  switch 
off  the  main  line  of  the  Chicago  &  Alton  inside  the  Chicago 
Junction  Ry.,  affords  exceedingly  good  facilities  for  quick 
service  either  by  truck  or  rail.  This  company  has  the  ad- 
vantage of  unusual  experience  in  the  matter  of  heat  treat- 
ment of  steel,  the  experimental  study  of  which  has  proven  to 
be  of  vital  importance  in  the  successful  making  of  that  class 
of  high-grade  light  weight  castings  which  the  requirements 
of  the  past  few  years  have  developed.  There  are  many  parts 
for  accurate  work  and  strong  duty  which  cannot  be  success- 
fully made  in  forgings.  To  take  care  of  these  requirements 
is  the  primary  interest  of  this  new  company.  Its  process 
and  practice,  coupled  with  the  experience  and  judgment  of  the 
men  interested,  will  command  the  consideration  of  those  firms 
who  require  thoroughly  high-grade  steel  castings. 
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RAILWAYS — STEAM  AXD  KMKTRIC 
Prf>|iuHV(I    AVork 

Maryluiid — United  Railways  anrl  Electric  Co.,  Baltimore, 
will  exteiiil  line  1  mi.  from  York  Kd.  line  along  Regester  Ave. 
to  Idlewylde.  T.  A.  Cross,  Continental  Bldg.,  Baltimore,  Md., 
i'nd   Vice-1'res.   and   Gen.   Mgr. 

New  .lerney — Morristown  &  Erie  R.R.  contemplates  elec- 
trifying   line.      Richard    W.    McEwan,    Whippany,    N.    .1.,    Pres. 

I'eiiii.sylvania-^Delaware,  Lackawanna  &  Western  R.R.  will 
double-track  its  line  between  Bloomsburg  and  Rupert.  G.  J. 
Ray,  Hol>oken,  N.  J.,  Ch.  Engr. 

(jleorgia — Atlanta,  Birmingham  &  Atlantic  R.R.,  Birming- 
ham, plans  20-mile  extension  into  Cahaba  coal  region.  E.  T. 
Lamb,   Atlanta,   Pres.   and   Gen.   Mgr. 

Florida — City  Council.  Miami,  will  build  municipal  rail- 
road.     lOstimated   cost,    $6,500.      \V.    B.    JVIoore,    City    Clk. 

Florida- — Tampa,  Clearwater  &  Island  City  Railroad  Co. 
I)Ians  line  from  Clearwater  to  Clearwater  Key  2  •"•4  miles. 
E.  \V.   Parker,  Tampa,  Pres. 

Kentucky — S.  B.  Anderson,  Memphis,  Tenn.,  and  G.  L.  Drury, 
Morganfield,  Ky.,  will  construct  electric  railway  from  Mor- 
ganfleld  to  Uniontown,  Ky. 

Ohio — Surveys  made  for  traction  line  to  connect  Xenia  and 
"Wilmington. 

Ohio — Dayton  &  Troy  Electric  Ry.  plans  1  mi.  of  new  track 
during  1916.  R.  W.  Crume,  Tippecanoe  City,  Gen.  Mgr.  and 
Treas. 

Ohio,    Deflanoe — See    item    under    "Buildings." 

IIIiiioi.s — Chicago  &  Interurban  Traction  Co.,  Chicago,  plans 
to  rehabilitate  2%  mi.  of  track  in  Blue  Island,  with  7-in.  T- 
rail  on  wooden  ties,  8  in.  of  crushed  stone  ballast  and  either 
brick  or  granite-block  pavement.  John  L.  Matteson,  88 
Vincennes  Ave.,   Chicago,   Pres. 

Illinois — Illinois  Central  R.R.  plans  to  electrify  line  to 
Chicago  using  Matteson  as  terminal.  A.  S.  Baldwin,  Chicago, 
Ch.   Engr. 

AViseonsln — Green  Bay  Eastern  R.R.,  lecently  incorporated 
to  construct  interurban  railway  from  Green  Kay  to  Shelxjygan, 
via  Manitowac,  about  70  mi.,  will  award  contract  for  grading 
about  March.  W.  M.  Willinger,  Manitowac,  I'res.  Noted  Nov. 
11  and  Dec.   16. 

Kansas — Movement  is  being  agitated  by  S.  M.  Porter, 
Caney,  to  construct  electric  railwa.v  from  Independence  to 
Caney,  Kan.,  and  Dewe.v,  Okla. 

Nebraska — Plans  being  considered  by  Missouri  Pacific 
System  for  extending  Kansas  City  Northwestern  branch  from 
Virginia  to  Beatrice,  Neb.  E.  A.  Hadley,  St.  Louis,  Mo.,  Ch. 
Engr. 

Missouri — Mexico  Investment  and  Construction  Co.,  Mexico, 
plans  line  from  Santa  Fe  to  Perry,  10  mi.  Thomas  Riley, 
Overland  Park,  Kan.,  Gen.   Mgr.   and   Pur.  Agt. 

Texas — Kansas  City,  Mexico  &  Orient  Railway  Co.  of 
Texas  contemplates  extending  line  from  San  Angelo  to 
Christoval,  17  miles.  W.  S.  Trimble,  San  Angelo,  Act.  Ch. 
Engr. 

Te.\a8- — Southern  Pacific  Co.,  Houston,  plans  to  lay  about 
281  miles  90-lb.  steel  rails  on  Sunset  Central  line.  Company 
also  contemplates  expenditure  of  $1.218.(ioii  on  other  improve- 
ments.     W.   Hood,   San   Francisco,   Calif.,    Ch.    Engr. 

Oklahoma — Bids  will  soon  be  received  by  Oklahoma  Rail- 
way Co.  for  extension  of  line  from  Edmond  to  Guthrie,  Okla., 
1514  miles.  George  W.  Knox,  Oklahoma,  Okla.,  2nd  Vice- 
Pres.  and  Gen.  Mgr.     Noted  Dec.  9. 

Idaho — Oregon  Short  Line  R.R.,  Payette,  will  build  "Y"  in 
old  Payette  Valley  Yards  connecting  Payette  Valley  R.R. 
tracks  with  main  line  of  Oregon  Short  Line  R.R.  Carl  Strad- 
ley.  Salt  Lake   City,   Utah,  Ch.   Engr. 

Washington — J.  R.  West,  Ch.  Engr.,  Port  Comn..  Seattle, 
authorized  to  prepare  plans  for  constructing  portion  of  pro- 
posed belt  line  railway  from  south  end  of  Duwamish  Ave.  to 
point  near  Stacy  St.,  Seattle.  Estimated  cost,  $22, .''.00.  C.  E. 
Remsberg,   Secy,   of   Comn. 

Washington — Hudson  Bay,  Spokane  and  Puget  Sound  Rail- 
way Co.,  Spokane,  recently  incorporated  with  $30,000,000  capi- 
tal stock,  plans  to  construct  railway  from  point  on  Puget 
Sound  to  Spokane,  thence  to  Hudson  Bay.  Frederick  C.  Furth 
and   George   T.   Webster.   Seattle,   interested. 

California — Plans  prepared  by  M.  M.  O'Shaughnessy,  City 
Engr.,  for  surface  line  across  Golden  Gate  Park  from  10th 
Ave.  to  14th  Ave.  for  Municipal  Railways  of  San  Francisco. 
T.  A.  Cashin,  San   Francisco,  Supt.  and   Claim  Agt. 

California — Western  Pacific  Ry.  contemplates  expenditure 
of  $10..'>0(;,2riO  for  constructing  feeder  lines  in  California.  Im- 
provements will  include  line  from  Stockton  to  Fresno,  115  mi.; 
Oakland  to  ISerkeley,  10  mi.:  San  Francisco  to  San  Jose,  49  mi.; 
Oakland  to  S.ur.uiiento,  93  mi.;  Point  Richmond  to  connect 
with  Oakland  and  Sacramento  Branch,  27  mi.;  Oroville  to 
Chico,  25  mi.,  and  other  points.  T.  J.  Wyche,  San  Francisco, 
Ch.   Engr.   and   Asst.   to  Gen.   Mgr. 

((nebec — Vercheres,  Chambly  &  Laprairie  Tramways  Co. 
plans  line  from  Saint  Roch  de  Quebec  and  Chateauguay  to 
I..aprairie  and  Chambly  with  branches  to  places  in  Chateau- 
guay, Laprairie,  Chambly,  Vercheres  and   Richelieu  Counties. 


Itids   In   and   Coutraets  Awarded 
Georgia — Contract  for  gra<ling  first  10  ml.  of  Washington  & 
Lincolnton     Ry.     from     Washington     northeast     to     Metasvllle 
awarded   to   MORROW  CONSTRUCTION  CO.,  Greenville,   S.   C. 
J.   R.   Dyson,  I'res. 

m«;h'I',  hi; at    vmi   i'owkk 

I'ropoNeil   work 

Conn.,  Waterbury — Hou.stanic  Power  Co.,  New  Haven, 
plans   to    improve    its    power    station    in    west    end. 

N.  Y.,  Morristown — Gregory  Electric  Co.  plans  to  construct 
transmission  line  from   Heuvelton   to  Morristown.   15   miles. 

N.  Y.,  Newark — (Ofllcial) — Bids  will  be  received  by  Albert 
W.  Beaven,  Pres.  of  Bd.  of  Mgrs.,  New  York  State  Custodial 
Asylum  for  Feeble-Minded  Women,  until  noon,  Jan.  25,  for 
alterations  and  additions  to  power  house,  and  constructing 
heating  and  electric  work  at  above  asylum.  (See  adv.  Jan.  6 
issue.) 

Penn.,  Dunio — Pennsylvania  Public  Service  Co.  acquired 
plant  of  Dunlo  Heat,  Light  and  Power  Co.  and  will  improve 
same. 

Penn.,  Philadelphia — Hafleigh  &  Co.  has  had  plans  pre- 
pared for  1-story  addition  to  its  plant  to  be  used  as  power 
plant. 

Va.,  AVhite  Post — Northern  Virginia  Power  Co.,  Winchester, 
will  construct  transmission  line  from  Berryville  to  White  Post 
to  supply  electric  power  to  White  Post,  .Stephens  City  and 
Riverton.      Estimated   cost,   $35,000.     D.   M.   Swink,   Supt. 

W^.  Va.,  Wheeling^Block  Bros.  Tobacco  Co.  having  plans 
prepared  for  2-storv,  lOOxlOO-ft.  power  house.  Estimated 
cost,   $80,000. 

.\la.,  Decatur — Citv  plans  to  construct  municipal  electric- 
light   plant.      Estimated    cost,    $10,000. 

.Via.,  Russellville — Press  reports  state  that  Sloss-Sheffield 
Steel  and  Iron  Co.,  Biimingham,  plans  to  construct  central 
electric   plant   at   Russellville.      Estimated   cost,    $50,000. 

Tenn.,  Friendship — W.  H.  Sudbury  has  purchased  local  elec- 
tric-light  plant   and   will    improve   same. 

Ky.,  Dixon — Clay  Light  and  Ice  Co.,  Clay,  plans  to  con- 
struct 8-mile  transmission  line  from  Clay  to  Dixon  to  furnish 
electricity. 

Ky.,  Louisa — Sandy  Valley  Light  and  Power  Co.  will  con- 
struct power   plant  at   Louisa.      L.   L.   Stone.    Mgr. 

Ky.,  Plkeville — Sandy  Valley  Light  and  Power  Co.  plans  to 
construct   new    power  -station. 

Ohio,  Columbus — Plans  prepared  for  power  plant  at  Colum- 
bus State  Hospital.  Estimated  cost,  $40,000.  H.  S.  Riddle. 
Supt.   of  Constr. 

Ohio,  Dayton — Dayton  Power  and  Light  Co.  will  construct 
power  plant  at  Miller's  Ford,  south  of  citv.  Estimated  cost, 
$1,000,000. 

Ohio,  Greenwich — Citizens  voted  $15,000  bonds  for  water 
system   and   electric-light   plant.      F.   Daniels,   City  Clk. 

Ohio,  Leipsie — A  13,000-volt  transmission  line  will  be  con- 
structed by  Northwestern  Ohio  Light  Co.,  Leipsie,  to  connect 
Leipsie,  Ottawa,  Deshler  and  Hoytville.  F.  R.  Harris,  Div. 
Mgr. 

3Iich.,   Durand — See   item    under   "Water-Works." 

Mich.,  Hudson — Southern  Michigan  Light  and  Power  Co., 
recently  organized,  will  take  over  plants  of  Hudson  Electric 
Light  Co  and  Morenci-Fayette  Light  and  Power  Co.,  Morenci. 
and  improve  and  enlarge  same.  George  F.  Avis,  Pres.,  and 
Oren  Howes,  Vice-Pres. 

Wis.,  Butternut — E.  M.  Schultz  Electric  Lighting  Co.  will 
construct  and  operate  electric-light  and  power  plant  in  Butter- 
nut. 

Wis.,  Delnvau — City  plans  to  install  municipal  electric  dis- 
tributing  plant. 

W'is.,  Sheboygan — Rudolph  R.  Jahn,  Arch.,  802  Michigan 
St..  will  prepare  plans  for  new  central  light,  heat  and  power 
plant  for  county  institutional  buildings.  J.  Olson,  County 
Comr.   of  Pub.   Property. 

Iowa,  Albion — Election  will  be  held  Feb.  1  to  vote  on 
franchise  to  Iowa  Railway  and  Lighting  Co.  to  furnish  city 
with    light    and    power. 

Iowa.  Hode — Citizens  voted  bonds  to  install  municipal 
electric-lighting  system   in   Bode. 

Iowa,  Des  Moines — Election  will  be  held  in  .\piil  to  vote 
on  franchise  to  Des  Moines  Electric  Co.  to  install  and  oper- 
ate  central    heating   plant   in    Des   Moines. 

Iowa,  Flma — Press  reports  state  that  construction  of  new 
power  station  for  municipal  electric-light  plant  is  being  con- 
sidered. 

Minn.,  St.  Paul — (Official) — St.  Paul  Light  and  Power  Co. 
contemplates    large    hydro-electric    plant. 

Kan.,  Plains — Citizens  recently  voted  $20,000  bonds  for 
electric-light  plant  and  water  system.  H.  W.  Magruder,  Lib- 
eral,   Engr. 

Kan.,  7.enith — Citizens  plan  to  construct  transmission  line 
and  distribution  system  to  secure  power  from  plant  at  Staf- 
ford  for   city. 

N.  D.,  lieacli — L.  Greiner,  Ollie,  plans  to  construct  electric- 
light  plant   in   Beach. 

N.  D.,  Surrey — Consumers  Power  Co.j  St.  Paul,  Minn.,  in- 
terested in  construction  of  electric-light-ng  system  in  Surrey. 
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.Mu..  Cnnitlcn — MUhoui'I  Uiih  luiil  Kloctric  Hcrvlcn  Co.  u|i- 
pllt>(l  111  I'lililli'  Si'Tvlfu  ('oiiiimIhhIiiii,  JcfftTHOii  City,  for  fniii- 
ehlHt<    to    liiNliill    I'li'cd'li'-liKhl    |iliiiit    In    CiiiiiiIimi. 

Mo.,  Joiillii      City    i-oiiti'inplutcH   $1(1(1,(10(1   Ixind    Ihnui'    fur    lin- 

frcivliiK  mill  I'lilnrnliiK  iiiuiili'ipitl  cli'tlrlc-llKlit  liliml.  C.  A. 
'iittiTNiin.    ('mill,    of    I'uli.    I'lllltU'H. 

Mo.,  KiiiiKiiH  <'!(>  —  MoiiiIh  for  {TiO.OOO  Hold.  ]*roco<'(lH  will 
bo  iiHi'il  lor  I'Xti'iiilliiK  iiiuiik'liial  oloctric-liKhtlnK  HyBtoin. 
Notoil   .Ian.   C.    I'.iUi. 

Mo.,  Miimhiill— City  Counrll  iiI.uih  Io  IiihIuII  iI.tI  i  Ii-1Ik1iI- 
Intr   HyHtciii. 

Mo.,  Motiett— l>znrk  I'owor  and  Walfr  Co.  will  coiiHtruct 
suliMtatloii    at    iMoiK'lt.      lO.st lnmt<Ml    i-OHt,   $10,000. 

Mo„  SI.  .li>MC|>li  Plann  lirliik'  i-oiiHlilcrod  by  City  Service 
Co.    for   iiiiprovliiK   and  viilurt^lnK   it«  power  plant. 

M«.,  .S|il».knril— City  plans  to  liiHtnll  rlprtrlc-llKhtlriK  ttya- 
teni. 

.Ark.,  Morrlllloii — Arkan.ia.s  T.lnht  and  I'owor  Co.  Ihih  mc- 
(lulri'il  iilaiil  of  Moirlllton  IJiilit  anil  Power  Co.  .inil  will 
Improve   .iiid  eiil.-um'  same.     .1.    !•'.   Miillliis,   I.,oeaI   M^r. 

'IV.\.,  lifevlllf  Texas  .Southern  I';ieetrle  Co.  plans  to  Im- 
prove   Its    plant    at    Iteevllle. 

'IVx.,  Oii<or — Texas  Southern  Klectric  Co.  purchased  elec- 
trle-llKht  and  lee  jilants  of  ritfnian  Ice.  l^lRht  and  Electric 
Co.    and    will    improve   ami    enlaiRe    same. 

Tex.,  ColuiiiliiiM  A.  Stelner  and  .associates  purchased 
eleetrlc-liKht  plant  and  will  improve  same  and  extend  llKht- 
liiK   system    to   (illdden. 

Tex.,  lIoiiMtoii — Houston  TJphtlnR  and  fowcr  Co.,  Houston, 
contemplates  expenditure  of  $200,000  for  Improvements  to  Its 
plant. 

Okln..  Tu<fle — CItv  contemplates  Installation  of  electrlc- 
llpht   plant. 

WfiNli.,  ProMMor — Priliminary  surveys  made  for  dam  on 
Ynliima  Uiver  for  proposed  municipal  electrlc-llBht  and 
IHiwer   plant    wliiili   city   jilans   to   install. 

Cnllf.,  Diirhnin — Plans  being:  con.sidered  by  Durham  Llsht 
and  Power  Co.  for  constructing  3  miles  of  transmission  line. 
A.    Foster,    Mgr. 

i'lillf..  Loynltoii — (OfflciaO — Citizens  voted  $.'>,000  bonds  for 
municipal    electiic-llKht    plant.      Noted    Nov.    11    and    Dec.    16. 

N.  .s.,  Halifnx — Halifax  Tramway  Co.  contemplates  ex- 
penditure  of   $500,000   for   imiirovements   to   its   power   system. 

Out.,  Stnyiier — Bv-law  will  be  submitted  authorizing  an 
expenditure  of  $.''i.000  to  extend  and  improve  the  hydro-elec- 
trio   plant   and   water-works.      .Tohn   Hood,   City   Clk. 

nidN   In   mill    ContriietH   Awarded 

MiiHS.,  North  AdiiniN — Contract  for  addition  to  plant  of 
North  Adams  Gas  Light  Co.  awarded  to  H.  C.  WOOD  CO.,  Inc^ 
North    Adams. 

W.  Vn.,  Kermlt— J.  A.  CASTLE  ELECTRIC  CO.,  Hunting- 
ton, awarded  contract  for  electric  plant  for  Wolf  Creek 
Lumber  Co. 

W.  V'a.,  WellsburB — FOUNDATION  CO.,  233  Broadway,  New 
York,  N.  Y.,  awarded  general  contract  by  American  Gas  and 
Electric  Co.,  30  Church  8t.,  New  York,  N.  Y.,  for  electric-light 
and  power  plant  on  Ohio  River  and  Pennsylvania  R.R.  near 
Wellsburg.  Estimated  cost,  $2,.'')00,000.  Sargeant  &  Lundy, 
Chicago,   111.,   Consult.   Engr.      Noted   Dec.    16. 

Ga.,  Grarniont — Contract  for  electric-light  plant  for  cities 
of  Gravmont  and  Summit  awarded  to  SINGLET(3N-SMITH 
CO.,   Macon.      Estimated  cost,  $10,000.     Noted  Oct.   7  and  Nov.  4. 

Ohio.  Batavia — Contract  for  heating  system  foi-  new  Public 
School  awarded  to  COLUMBUS  HEATING  AND  VENTILAT- 
ING CO.  Robertson  &  Fahnestock,  Gerke  Bldg.,  Cincinnati, 
Arch. 

\Vi».,  Manifowae — (Official) — Contract  for  power  and  boiler 
house  for  municipal  electric-light  and  water-works  systems 
awarded  to  A.  C.  TOMSCHEK,  Manitowac,  at  $12,172.  Noted 
Dec.   30. 

Colo.,  Canon  City — Contract  for  addition  to  plant  of  Arkan- 
sas Valley  Railway  Light  and  Power  Co.  awarded  to  H.  M. 
BYLLESBY  &  CO.,  206  South  La  Salle  St.,  Chicago,   HI. 

BRIDGES 
Propo.sert    M'ork 

MasH.,  Bo.ston — (Official) — Bids  will  be  received  by  Pur- 
chasing Agent,  Boston  Elevated  Railway  Co.,  101  Milk  St., 
until  noon.  Jan.  31.  for  constructing  foundations  of  Mystic 
River  Bridge  and  Viaduct  and  reconstructing  Maiden  Bridge. 
(See   adv.   Jan.    6   issue.) 

Conn.,  AVe-stport — Bids  will  be  received  by  C.  J.  Bennett, 
State  Highway  Comr.,  Hartford,  until  Feb.  2,  for  single  leaf 
deck  Strauss  trunnion  bascule  bridge  across  channel  of  Sauga- 
tuck   River. 

Penn.,  Philadelphia — A.  Webster,  Ch.  Engr.,  Survey  Bureau 
of  Department  of  Pub.  Wks.,  recommended  constructing  bridge 
across  Delaware  River  between  Philadelphia  and  Camden. 
Estimated    cost,    $18,000,000. 

Penn.,  Reading — Commissioners  of  Berks  County  will  con- 
struct four  new  bridges.  Estimated  cost  between  $215,000 
and   $365,000.      Charles   F.   Sanders,   County   Engr. 

Ga.,  Roswell — Bids  will  be  received  by  Commissioners  of 
Cobb  and  Fulton  Counties,  Fulton  Comn.  Rooms,  Atlanta,  until 
Jan.  27,  for  bridge  across  Chattahoochee  River  at  Roswell. 
Estimated  cost,   $6,000.     Noted   Dec.   2  and  9. 

L.a.,  Baton  Rouse — Citv  plans  to  construct  bridge  across 
the  Mississippi  River.     John  J.  Mundinger,  City  Engr. 

Tenn.,  Carthapre — (Official) — Citizens  of  Smith  County  de- 
feated   $30,000    bonds    for    bridges   and    roads.      Noted    Nov.    25. 

Tenn.,  Jamestown — See  item  under  "Streets  and  Roads." 

Ohio,  Bellaire — All  bids  received  Dec.  20  for  repairing 
Union  St.  Bridge  rejected.  Work  will  be  readvertised.  B.  W. 
HoDkins,    St.   Clairsville,   County   Audr. 


Ohio.  ,si.  Clnlritvlllt'  (OlMclul)  — nidH  will  bo  reeolved  by 
P.  W.  IloiikliiH,  Audr,,  Delinont  County,  until  1  p.m.,  Jiin.  24. 
lor    lei.aliliiK    I'lilon    St.    Ilrldge. 

\\  Im„  Niiiiprlor  Plans  lielnn  jirepared  foi-  repaliliiK  I<am- 
borii   Ave.    lirldne.      10.   M.    HankH,  City   Kngr. 

\.  II.,  MInot  (ireiil  Northern  Ity.  |>laiiH  to  replace  wooden 
vlailnet  eonnectlnn  northern  and  Mouthiin  seetloiiH  of  city 
.'iiiil  .Mouse  Itlver  with  one  of  Hte<-1.  .\.  II.  Hoaglaiid,  St.  Paul. 
.Minn,,    Ch.    Kngr. 

T«'».,  ItnliaM-  lllds  will  be  reeelveil  by  C.  10.  CrOHs,  County 
Audr..  until  Feb.  3.  for  Comnu'ree  St.  Viaduct  ucroHs  Trinity 
Itlver.  lOHlimaled  eost,  $13.''i,000,  J.  F.  Witt,  Engr.  Noteil 
Aug.    r.   and    Sept.    30. 

WnHh..  Metallnp  I'nllN — (Ofllclnl) — BIdB  will  he  received 
until  l''eb,  S  by  Hoard  of  County  CominlHSlonerH,  Newport,  for 
steel  lirjilge  across  Penil  d'Orellle  River  between  Metallno 
Falls  ;iiid  Melallne.  lOstlinated  cOHf,  $15,000.  H.  A.  .Sewell, 
County    lOngr.      .Noted    Nov.    4. 

Ore.,  i>or«lnn<l — (Ofllclal)  —  Hlds  will  be  received  by  A.  L. 
Harbour.  County  Audr.,  until  Jan.  17,  for  relnforeed-eoncreto 
viaduct  at  Union  Ave.  ovei-  tracks  of  fh-egon-WaHhlngton  H.ill- 
road  and  Navigation  Co.  to  eliminate  grade  crossing.  lOstl- 
maled  cost,  $57,000.  George  S.  lOdmoriHtone,  <"h.  of  Design  and 
Constr.  of  Elimination  of  Grade  CrosHlngH.  Noted  Nov.  18  and 
Dec.    23. 

Cnlir.,  San  Bfrnnnllno  Bids  will  be  received  bv  L.  R. 
Patty,  County  CI1<  .  until  11  a.m.,  .Ian.  17.  for  steel  bridge  with 
coacrelo   BUbsl  r  ml  ui  e    across    San    TImoteii   Creek. 

Onf.,  St.  CathMrlncM-  Reported  Dial  Niagara,  St.  CathnrlneB 
&  Toronto  Uy.  will  build  steel  bildge  on  line  in  .Stamford 
Township.      10.    I''.  .Seixas,  Toronto,  Gen.    Mgr. 

Man.,  >VlnnlpeK — Plans  prepared  for  new  bridge  across 
Winnipeg    River.      lOsllmated   cost,   $130,000. 

UIdH   In   and   ContractN   Atvarded 

X.  C..  nrj'Hon  City — Contrae^t  for  four  40-ft.  span  and  one 
300-ft.  concrete  bridges  awarded  by  Commissioners  of  .Swain 
County  to  C.  W.  RIOQUARTH  &  CO.,  Bryson  City,  at  $18,500. 
Noted  Dec.  16. 

N.  C,  lOIa — Contract  for  180-ft.  steel  bridge  at  Ela  awarded 
to   VIRGINIA    BRIDGE   CO. 

Ky.,  Covington — Contracts  for  bridge  to  carry  dupllcite 
water-supply  main  over  Nicking  River  awarded  as  follows: 
Superstructure,  ARHONIA  HRIDGE  CO.,  Lebanon,  Ohio,  $25,- 
373;  piers,  D.  P.  FOLIOY  CO.,  3267  Daytona  Ave.,  Cincinnati, 
$18,324;  trenching,  VASTINE  &  LOWREV,  226  West  6th  St.. 
Covington,   $28,089.      Noted   Nov.    4   and    11. 

Ky.,  Port  Royal^Contract  for  bridge  across  Drennon  Creek 
awarded  bv  Commissioners  of  Henry  County  to  CHAMPION 
BRIDGE   CO.,    Wilmington,    Ohio.      Estimated    cost,    $7,500. 

Mo.,   Clayton — See    item    under    "Streets    and    Roads." 

Tex.,  Ft.  AVorth — -(Official) — Contra  t  for  reconstructing 
Park  .St.  Bridge  awarded  to  AUSTIN  BUOS.,  Dallas,  at  $7,888. 
H.    P.   Hayes,    Engr.      Noted    Dec.    23   and    30. 

Tex.,  HarrLsbiirg — City  rejected  all  bids  for  bridge  over 
Brays    Bayou.      Noted    Oct.    21    and    Nov.    11. 

Calif.,  .Sacramento — Lowest  bids  received  Dec.  27  for  bridge 
across  I'etaluma  Creek  at  Green  I'oint  were  as  follows;  Healy- 
Tibbitts  Construction  Co.,  San  Francisco,  $89,791;  McLeran 
&  Peterson,  San  Francisco,  $94,574;  J.  D.  Hannah,  San  Fran- 
cisco,   $99,500.      Noted    Dec.    16. 

WATER-AVORKS 

Proposed  AVork 

!V.  Y.,  New  York^Board  of  Waaler  Supply  applied  to  Board 
of  Estimate  for  $22,000,000  to  develoj)  Schoharie  Creek  water- 
shed  in   connection   vi'ith   Catskill   Aqueduct. 

N.  .1.,  New  Brunswick — Preliminary  plans  prepared  by 
Asher  Ackerman,  City  Engr.,  for  reservoir  and  dam,  filtration 
])lant,   pump  and   stand   pipe.      Estimated   cost,   $150,000. 

N.  J.,  AVoodbine — Woodbine  Land  and  Improvement  Co. 
will  install  about  2,300  ft.  of  6-in.  wood  water  mains  and  five 
4-in.  hvdrants,  1  feed  water  meter,  and  some  concrete  work. 
W.    E.    Bertrand,   Pur.    Agt. 

Penn..  Allentown — City  Council  will  Install  12-in.  water 
mains.      Estimated   cost,    $13,500.      C.   D.   Weirbach,   City    Engr. 

Penn.,  Mt.  Joy — Water-works  plant  destroyed  by  fire  will 
be   rebuilt. 

Penn.,  Pittsburgh — Bids  will  be  received  until  Jan.  14  for 
piping  and  appurtenances  at  Brilliant  Pumping  Station,  Pitts- 
burgh.     L.    E.    Curfman,    City    Engr. 

IMd.,  Baltimore — Bids  will  be  received  by  Board  of  Awards, 
until  Jan.  19  for  furnishing  and  delivering  c.-i.  pipe  and  fit- 
tings, hypochlorite  of  lime,  sulphate  of  iron,  caustic  lime, 
galvanized  iron  pipe,  etc.,  as  may  be  required  for  water 
system.      Walter   E.   Lee,    City   Engr.      (See   adv.) 

S.  C,  Chester — City  will  extend  water-works  system. 
James    Hamilton,    City    Engr. 

S.  C,  Columbia — City  sold  $300,000  bonds  for  making  exten- 
sions to  water  and  sewer  systems.  John  McNeal,  City  Engr. 
Noted    Oct.    21. 

La.,  Lake  Charles — Press  reports  states  that  citizens  con- 
template   municipal    water-works   plant. 

La.,  Shreveport — City  Council  will  receive  bids  for  sale  of 
$750,000  bonds  for  municipal  water-works.  G.  R.  Wilson,  City 
Engr.      Noted    Sept.    30. 

Ohio,  BucTrus — City  contemplates  municipal  water-works 
plant.  Estimated  cost,  $590,000.  F.  L.  Neiderheiser,  City 
Engr. 

Ohio,  Cineinuatl — City  will  construct  2  additional  reser- 
voirs with  total  capacity  of  2,000,000  gal.  J.  A.  Hiller,  Water- 
AVorks   Supt. 

Ohio,  Dayton — City  Commission  has  retained  S.  G.  Pol- 
lard, Engr.,  to  prepare  plans  for  water-works  plant.  J.  B. 
Harshman,   City   Clk. 
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Ohio,  (ilreeimioh — See  item  under  "IjiBht,  Heat  and   Power." 

Ohio,  Putnam- — City  contempIateH  two  12-in.  water  mains 
in   roadway   of  the   new   Sixth   St.    bridfjc,   to   supply   city. 

Ohio,  KniieHville — City  Council  plans  water  system.  New 
plans  will  he  prepared.  John  S.  Dennis,  City  Engrr.  Noted 
Oct.   28. 

Ind.,  LiKonier- — •(Official) — Bids  will  be  received  until  Jan. 
27  for  exten.sion  of  water  mains  in  North  Main,  North  and 
Chatham    St.      Noted    Dec.    30. 

Mich.,  Durniid — City  contomi)lates  improvements  to  munici- 
pal water-works  and  electric-li^ht   plant. 

III.,  Chioajso — Bids  will  be  received  l)y  South  I'arlc  Commis- 
sioners, until  noon,  Jan.  li),  for  additions  to  water  and  sewer 
systems   in   Grand   Crossing:  Parl<   16.     J.   F.   Neil,   Secy. 

III.,  Joliet — City  contemplates  installation  of  high-pres- 
sure water  system  in  business  district.  Estimated  cost, 
$1,'J0,000.      C.   D.   O'Callahan,    City    En^r. 

^VI.s.,  Griind  RiipidM — Citizens  will  Imild  a  100,000-gal.  reser- 
voir. 

Wis.,  Keiioshn — Bids  will  be  received  by  Board  of  Water 
Commissioners  until  Jan.  29  for  water  plant,  including'  pump- 
ing station,  filtration  plant  and  ((luipment.  Estimated  cost, 
$250,000,      B.    C.    Brennan,    City    Engr.      Noted    Dec.    9. 

Wis.,  MadiNon — Plans  being  prepared  by  Mead  &  Sea- 
stone.  Engr.,  for  enlarging  artesian-well  system.  E.  E. 
Parker,  City  Engr. 

Wis.,  Marinette — City  Council  voted  to  purchase  water- 
works plant  and  construct  $S,'5,000  filtration  plant.  A.  P.  Hollis, 
City  Engr. 

AVIs.,    Racine — See    item    under    "Sewers." 

Wis.,  Spoonor — The  Railroad  Commission  granted  permit 
to   city   for   water-power   dam   on    Namekagon   River. 

lona.  Perry — City  will  make  improvements  to  water-works 
plant. 

^linu.,  Tracy — Bids  will  he  received  until  Jan.  18  for  100,- 
000-gal.    capacity    water    tank.      Noted    Dec.    IS. 

Kan.,  KIkhart — Press  reports  state  election  will  be  held 
to  vote  on  water-works  system.  Estimated  cost,  $17,500. 
W.   B.    Rollins,   Consult.   Engr. 

Kan.,  Kniporia — City  will  let  contract  for  water-works 
system  sometime  in  March  or  April.  Black  &  Veatch,  Kansas 
City,.  Mo.,  Engr.     Noted  Jan.   6. 

Kan.,  Plains — Contract  will  be  let  about  Feb.  3  for  water- 
works   system.      Estimated    cost,    $12,000. 

Mont.,  Broadview — Citizens  have  retained  R.  M.  ISiurray, 
Engr.,  Billing.s,  Mont.,  to  prepare  plans  for  and  supervise 
construction  of  water  system.  Estimated  cost,  $30,000.  Noted 
Dec.  23. 

Mo.,  Bowling-  Green — Citizens  will  soon  vote  on  bond  issue 
for  new  water-works  plant  and  sewer  improvements.  Black 
&  Veatch,   507   Inter.state   Bldg.,   Kansas   City,   Mo.,   Engr. 

Mo.,  Springfield — Press  reports  state  the  .Springfield  Water 
Co.  will  extend  its  water  mains,  purchase  new  machinery  and 
build   addition   to   pumping   station    in    1916.      R.    L.    Pate,    Mgr. 

Tex.,  Denton — (Official) — City  will  lay  4,000  ft.  of  water 
pipe  and  1  mi.  of  sewer  pipe  by  day  labor.  J.  S.  Neiljert,  City 
Engr.     Noted   Dec.   2. 

Tex.,  El  Paso — Plans  being  prepared  by  F.  H.  Todd,  Con- 
sult. Engr..  for  additional  reservoir  for  city  water-works 
system,  with  capacity  of  4,000,000-gal.  George  Espy,  City 
Engr. 

Tex.,'  Ft.  Worth — (Official) — Citizens  defeated  $500,000 
bonds  for  water-works  system  at  recent  election.  F.  J.  Von 
Zuben,  City  Engr.     Noted  Dec.   30. 

Tex.,  Palestine — Citizens  purchased  water-works  system, 
and  will  make  extensive  improvements.  J.  W.  Sammons,  City 
Engr.     Noted  Dec.  9. 

Tex.,  Tyler — Citizens  voted  $250,000  bonds  for  new  munici- 
pal water-works  plant  and  distributing  system.    Noted  Dec.  23. 

Okla.,  Commerce — Plans  being  prepared  for  new  water- 
works system.  Bids  will  be  asked  for  some  time  in  February. 
Estimated  cost,  $42,000.  Benham  Engr.  Co.,  Colcord  Bldg., 
Oklahoma,    Okla.,    Engr.      Noted    Dec.    23. 

Okla.,  Deivar — Citizens  will  soon  vote  on  $40,000  bonds  for 
water-works    system. 

Okln.,  tociist  Grove — Citizens  will  soon  vote  on  $1S,000 
bonds  for  water-works  system. 

Okla.,  McAlester — City  Commissioners  plan  a  45-ft.  dam 
across  Wild  Horse  Creek:  also  to  lay  24-in.  line  connecting 
reservoir  with  Lake  Talawanda.  Work  will  probably  be 
done   by   convict   labor. 

Okla.,  Ringling — Bond  issue  of  $40,000  is  contemplated 
for   water-works    system.      Noted   Jan.    6. 

Ida.,  Lewiston — Company  formed  by  local  men  to  secure 
bonds   for   water-works   system.     A.   L,.   Hyer,    Pres. 

Idaho,  McCamnion — (Official) — Bids  will  be  received  until 
Feb.  1  for  water-works  system.  Estimated  cost,  $22,000. 
E.   W.   Rice,    City   Clk.      Noted   Jan.    6. 

Idaho,  Rexburg — City  Council  plans  to  construct  municipal 
water   system. 

N,  M.,  Alboaoerque — James  N.  Gladding,  Engr.,  El  Paso, 
Tex.,  submitted  estimated  cost  of  municipal  water-works  sys- 
tem  at   $413,000. 

Wash.,.  Aberdeen — Plans  prepared  by  L.  D.  Kelsey,  City 
Engr.,   for   Wishkah   water   project. 

Wash.,  Ridgeflcid — (Official) — Bids  will  be  received  by 
J.  W.  Blackburn,  Citv  Clk.,  until  Jan.  IS  for  water  system 
and  not  Jan.  4,  as  noted  in  the  issue  of  Dec.  30.  Estimated 
cost   between    $10,000   and    $15,000. 


Ore,  \orth  licnd — Public  Service  Commission,  Salem,  h.as 
(lirecti^d  the  Coos  Bay  Water  (,'o,  to  construct  reservoir 
with  minimum  capacity  of  250,000  gal.  in  conne<'tion  with  its 
water  system  at   North   Bend.      Walter   Skelton,   City   Engr. 

Calif.,  Cnlcxivo — Citizens  voted  at  recent  election  for  $64,- 
000  bonds  for  water  system;  $25,000  bonds  for  exten.sion  of 
sewer    system. 

Calif.,  Los  AuKclcs — Bids  will  be  received  by  County 
Board  Supervisors  until  Jan.  17  for  furnishing  and  installing 
32,000  ft.  4-in.  and  12,000  ft.  6-in.  class  "B"  c.-i.  pipe,  and  al- 
terations to  pumping  plant  in  Water  District  No.  1. 

Calif.,  Riverside — Plans  being  prepared  by  A.  P.  Campbell, 
City  Engr.,   foi'  water-works  system. 

Calif.,  San  Bruno — Citizens  will  soon  vote  on  $35,000  bonds 
for   water   niiiins. 

<lue.,  Montreal — (Gieenfield  Park) — Citizens  contemplate 
expendituie  of  $100,000  for  extending  sewers  and  water  mains. 

Ont.,  Burlington — Bids  will  be  received  by  James  S.  Allen, 
Town  Clk.,  for  S50-ft.  of  30-in.  concrete  pipe. 

Ont.,  Cornwall — Citizens  passed  by-laws  to  raise  $25,000 
for  extending  water-works  and  building  an  addition  to  pump- 
ing station.     J.  c;.  Harkness,  City  Clk.     Noted  Dec.  23. 

Ont.,  Kincardine — Town  Council  contemplates  reservoir 
and  pipe  line.     Estimated  cost,   $5,000.     A.   Ingram,  City   Engr. 

Ont.,  Sarnia— City  Council  will  extend  water  mains.  Esti- 
mated cost,   $12,000.     J.  D.  Stewart,  City  Clk.     Noted   Dec.   16. 

Ont.,    Stayner — See    item   under   "Liiglit,    Heat   and    Power." 

Alta.,  Calgary — Plans  prepared  by  G.  W.  Craig,  City  Engr., 
for  water-works  system.     Estimated  cost,  $3,000,000. 

B.  C,  North  Vancouver — Estimates  being  prepared  for 
pumping  station  to  supply  water  to  Capilano  District.  A.  M. 
West,  Engr. 

Bids  In   and   Contracts   .Awarded 

Mass.,  Worcester — Contract  for  25,000  ft.  of  1-in.  water  pipe 
and  5,000  ft.  of  I'^-in.  pipe  awarded  to  BRAMAN,  DOW  &  CO., 
Boston. 

IV.  Y.,  Buffalo — Contract  for  12-in.  high-pressure  fire  ser- 
vice pipe  line  from  fire-boat  dock  through  market  section  to 
connect  with  similar  lines  awarded  to  JOHN  D.  RUST,  82 
Woodlawn  Ave.,  Buffalo.  Estimated  cost,  $21,989.  Daniel  J. 
Sweeney,   City   Clk. 

N.  Y.,  Rochester — (Official) — Lowest  bid  received  for 
Brighton  sewage-disposal  plant  was  that  of  Wheeler-Green 
Electric   Co.,    Rochester,   at   $4,147. 

Penn.,  Pliilndelphia — Contract  for  equipment  for  city  pump- 
ing stations  awarded  to  SPECIALTY  ENGINEERING  CO., 
Trenton  and  Allegheny  Ave.,  Philadelphia.  Estimated  cost, 
$14,381.      George   S.   Webster,   City    Engr.      Noted    Dec.    30. 

Pcnn.,  Reading — Low  bidder  for  c.-i.  water  pipe  was  the 
Donaldson  Iron  Co.,  Emaus,  Penn.,  at  $6,965.  Edmond  Ul- 
rich.    City    Engr. 

Ind.,  Miller — (Official) — Contiact  for  water-works  system 
awarded  as  follows:  Water  tower,  to  CHICAGO  BRIDGE  A.XD 
IRON  WORKS;  pipe,  valves,  hydrants,  etc.,  to  N.\TION.-VL 
TUBE  CO.;  pump  to  WORTHINGTON  PUMP  CO.:  motor  to 
(JENERAL  ELECTRKi  CO.  Carl  Olander,  City  Clk.  Noted 
Dec.    30. 

Mich.,  Albion — (Official) — All  bids  for  completing  muni- 
cipal water  system  rejected.  J.  C.  Smith,  City  Clk.  Noted 
I>ec.    30. 

111.,  Geneseo — Contract  for  water  mains  and  hydrants  for 
proposed  water-works  system  awarded  to  KATZ  CONSTRUC- 
TION   CO.,    Omaha,    Neb.      Estimated    cost,    $17,793. 

Neb..  Lincoln — Contract  for  water-works  and  electric-light 
plant  at  County  Poor  Farm  awarded  to  KORSMEYER  &  CO., 
Lincoln. 

Ore.,  Milwaukee — Contract  for  completion  of  municipal 
water  system  awarded  to  GIEBISCH  &  JOPLIN,  Portland,  at 
.$22,542.     Noted  Sei)t.   9  and   Oct.   7. 

Calif.,  l,oH  Angeles — Low  bidders  for  furnishing  riveted 
steel  pipe  for  5  sections  of  water  distributing  system  in  San 
I''ernando  Valley,  were:  Lacy  Mfg.  Co.,  at  $280,000  and  Baker 
Iron  Works  at  $150,800.     Homer  Hamlin,  City  Engr. 

Calif.,  Sacramento — Contract  for  centrifugal  pump  for  city 
water-works  award*  d  to  POWER  EQUIPMENT  CO.,  922  Rialto 
Bldg.,  San  Francisco.  Estimated  cost,  $20,000.  Frank  C. 
Miller,  City  Engr.     Noted  Dec.  23. 

SKWIORS 
Proposeil    \\'<»rk 

Mass.,  Boston — Bids  will  be  received  until  Jan.  14  for 
Freeport  St.  brook  in  Bowdoin,  Hendry  and  Coleman  St.  Ed- 
ward   F.    Murphy,    Comr.    Pub.    Wks. 

Mass.,  Boston — Bids  will  be  received  by  Edward  F.  Murphy, 
Comr.  of  Pub.  Wks.,  until  Jan.  14  for  pipe  sewers  and  drains 
in    Amory   St. 

Mass.,  Boston — (Dorchester  Sta.) — Bids  will  be  received 
by  Edward  F.  Murphy,  Comr.  of  Pub.  Wks.,  until  Jan.  14  for 
sewers   and    drains    in    Downer   Ave. 

Mass.,  Boston- — Bids  will  be  received  by  Edward  F.  Murphy, 
Comr.  of  Pub.  Wks.,  until  Jan.  19  for  cleaning  S,050  catch 
basins. 

Mass.,  AVorcester — Bids  will  be  received  until  Jan.  18  for 
.supplies    for    sewer    department. 

R.  I.,  Providence — City  Council  recommended  sewers  in  12 
streets  and  storm  sewers  in  2  others.     O.  F.  Clapp,  City  Engr. 

Conn.,  Bridgeport — -Preliminary  plans  prepared  by  Alfred 
H.  Terry,  City  Engr.,  for  sewer  improvements.  Estimated 
cost,  $330,000,  including  $67,000  for  completing  Bond,  Haw- 
ley,  Marion  and  River  St.  and  Housatonic  and  Seaview  Ave. 
sewers. 

N.  Y.,  Carthage — State  Health  Department  has  requested 
the  Village  Board  of  Trustees  to  construct  sewer  in  West  St.; 
also   sewage-disposal   plant   or  settling  tank. 
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:%,  \.,  \f«  ^»rk  (Hoioiinh  of  Hiiioklyii)  — (Olllrlal)  — 
KIiIh  will  Im'  km'.'IVi'iI  I>.v  1,.  M.  IMuikIh.  Moioimh  I'ri-H.,  KocMii 
'.',  I<i>ii>ii»;h  Mall,  iiiilll  II  ii.ni.,  .laii.  I'.l,  fur  hcwi'I'  liaHJiiN  al 
luullii'aMl  ami  iioil liwi-Ht  conuMH  of  llliiHilali'  and  Nowpoil  SI. 
mill    iiorth.Tly    .oiii.t    of    rillh    St.    aixl    l.'.lli    Av.-. 

\.  v..  IVph  York  — (Horoiiiih  of  Urooklyn)  -(OllUlal)  — Hl(l« 
will  b«  I'l't'i'lvi'il  by  I..  II.  rounds,  HoioiiKh  I'k-h..  Itooni  2, 
HurouKli  Mall,  until  II  an).,  .Ian.  IH,  for  till  In  vicinity  of 
H<-waKi'  |>uni|>inK  Htutluii  In  Aw.  A  lii-twi-cn  Wi'hI  KMIi  anil 
WtNt  lltli  St.,  SiMtlon  l.\  of  Kanltary  outlet  s.'wcih.  Ntoiin 
outlet  HfweiM  and  force  main  In  Ave.  \'  liitwein  wi>nterly 
line  of  WeNt  llth  St.  ami  eiiMterly  line  of  Wewt  lath  St.,  to- 
Kether  with  all  Hiinltary  outlet  and  .storm  outlet  HewerK.  foreo 
main  and  Hewa^e  |ium|ilnK  Htatlon  and  all  adJunelM  ami  ap- 
purtenances between  Went  Kith  and  West  llth  St.  and  between 
Ave.  \'  and  line  parallel  therewith  and  i;i)(l-ft.  Houtlierly  there- 
from. 

^•.  .1..  (iiiiHlfii — Strt'el  Department  will  InHlall  Hewers  In 
following  streets:  Miller.  Hucbl.  Kasl  Slate,  HJnd,  .ISril,  Slth, 
l-'remont,  Keileral  St.  and  I'lerce  Ave.  A.  L.  Suyers,  Street 
(.'onir. 

!M.  J..  K«'\v  Ilrunnwlok — State  Pepnrtment  of  Health  ap- 
proved plans  for  sewane-dlsposal  plant  at  Koekefeller  InHtl- 
lute.      K.   ('.   Schneldi'r,   City   ("Ik. 

IV.  J.,  r»lii*  rioiiMniil— City  Council  coiLslderlnK  extension 
and    Improvt'ments   to   sewer   system.      10stiniate<l    cost,    $21,000. 

N.  .1.,  I'rineefoii— CltlKetis  contemplate  laylUR  about  N.OOO  ft. 
of  sewer  iii|ie  In  Kattle  ltd.  this  sprlnn-  Kstimated  cost, 
J  I,''). 000. 

I\'.  .1.,  I*rtiiept«ii — SewaKe-dlsposal  plant  at  l'rlnc<toii  Uni- 
versity win  be  Increased  In  capacity  from  300,000  to  loo.ooo 
Kal. 

N.  .!.,  'I'rentoii — City  Commission  approved  plans  for  sewer 
In    William    St.      .1.    U.    Fell,    Jr.,    City    KuKr. 

IN'iin.,  DiiiiueNiif — City  Council  authorized  the  construc- 
tion of  sewirs  in  Center  St.  from  Crawford  to  Oak  St.  John 
A.    ConUlin,   City    Clk. 

M<l.,  .\rIinKr«oii — (Haltimore  post  ofnce)^City  will  install 
sewerage  system  in  Arlington  and  vicinity.  Kstiinatcd  cost, 
J250.000. 

Va.,  HnmptiMi — See    item    under    "Miscellaneous." 

Fin..  .IiiokMoiivlIIe — City  Council  passed  ordinance  author- 
izing' sewers  and  dr;iins  through  property  of  Commodore  I'oint 
Terminal  Co.      I'Istimated  cost,  $14,95(1.     L,.  I).  Smoot,  City  Engr. 

Kv.,  lie.xiiigtiiii — Citizens  plan  sewerage-purification  plant 
at  L-ikeland  Hospital.  Estimated  cost,  $1.5,000.  J.  W.  Guyn, 
City    Engr. 

Ohio,  .Vlliaiiee — City  Council  decided  to  retain  R.  Winthrop 
Pratt,  Cleveland,  to  prepare  plans  for  improving  sewage-dis- 
posal   plant.      Estimated    cost,    $3.'), 000. 

Ohio,  nedfurd — Bids  will  be  received  by  H.  T.  Hubbell, 
Citv  Clk.,  until  Jan.  20  for  improving  sewers  in  Willis  St. 
west  of  Main  St.;  also  South  Park  St.  from  Willis  to  Main  St. 
Noted  Dec.   30. 

Ohio,  Cuyahoga  KalLs — Bids  will  be  received  until  noon, 
Feb.  7,  for  sanitary  sewers  and  laterals  in  Stow,  Front  and 
East  Broad  St.  E.  L).  Barstow,  Village  Engr.  Noted  Sept. 
16. 

Ohio.  SanduNky — Plans  being  prepared  by  R.  L.  G.  Wager, 
Citv  Engr..  for  intercepting  sewer  No.  3.  Estimated  cost, 
$25,000.      Noted   Jan.    6. 

01iit>,  Springfield — Bids  will  be  received  by  W.  J.  Barret, 
City  Audr..  until  noon,  Feb.  7,  for  sale  of  $53,728  bonds  for 
sewers  in  various  streets;  also  paving  same.  M.  J.  Bahin, 
City   Engr. 

Ohio,  Toledo — Bids  will  be  received  by  Gabe  Cooper,  Audr., 
Lucas  County  Comrs.,  Toledo,  until  noon,  Jan.  IS,  for  uncom- 
pleted  portion   of  Main   Sewer   No.    11,   sub-district   No.   2. 

Ohio,  Youngstown — Citv  will  construct  about  40  mi.  of  sew- 
ers.     F.    M.    Lillie,    City    Engr.      Noted    Dec.    16. 

Ind.,  Aberdeen — Plans  being  prepared  for  sewer  in  Nichol 
Ave.   from  Louis  St.   to   Rockey   Ave. 

Ind.,  La  Fayette — Plans  and  estimates  being  prepared  by 
E.  J.  Vaughan,  City  Engr.,  for  3  miles  of  sanitary  sewers 
with    laterals.      Improvement    to    be    known    as    Sixth    Ward 

Sewer  System. 

Mich.,  Grand  Rapidx — Board  of  Public  Works  will  submit 
estimate  to  Citv  Council  for  public  sewer  in  Frederick  Ave. 
from   Leonard   to   Crosby   St.     L.   E.   Stevens,   City   Engr. 

Mich.,    Oakwood — City     Council     contemplates     new     sewer 

system. 

111.,  Chicago — Bids  will  soon  be  received  by  Sanitary  Dis- 
trict of  Chicago  for  deepening  Bachelor  Slough  Ditch,  about 
15,000    cu.yd.      G.    M.    Wisner,    Ch.    Engr. 

111.,  Elgin — Bids  will  be  received  by  State  Board  of  Admin- 
istration until  Jan.  24  for  sewerage  plant  and  intercepting 
sew^ers  at  Elgin  State  Hospital. 

111.,  Elnihnr.st — Citv  Council  has  authorized  Warton  Plat- 
ner,  Citv  Engr.,  to  prepare  plans  for  proposed  sewer  system. 
Estimated    cost,    $108,000. 

111..  FairburT — (Oflicial) — City  Council  will  not  construct 
contemplated  sewer  system.  H.  B.  Taylor,  Mayor.  Noted 
Nov.   4. 

Wis..  Kenosha — Citizens  contemplate  sewers.  Estimated 
cost,   $31,000.      B.   C.   Brennan,   City   Engr. 

Wis.,  Milwaukee — Contract  for  continuing  east  side  inter- 
cepting sewer  south  from  Broadway  and  Detroit  St.  to  Jones 
Island,  including  tunnel  under  river,  will  be  awarded  some 
time    next   month.      George    Staal,    City    Engr. 

Wis.,  Racine — Board  of  Public  W^orks  contemplates  sewers 
in  15th  St.  from  Grove  to  Latrobe  St..  to  cost  $6,472;  submerged 
outfall,  200-ft.  long,  in  English  St.,  at  $10,000;  outfall  in  16th 
St.  at  $5,680;  sewers  and  water  mains  in 
to  Franklin  St.,  S-in.  sewer  in  13th  St.  fr( 
Ave.     I'.   H.  Connolly.  City  Engr. 


iuna.  I>e>.  >liilnrN  ContriietH  for  Hewers  In  two  dlNtriclH 
will  1m-  auiirdeil  some  tinii'  in  l-'ebruary.  lOstlnuited  eoMt 
$210,000.      F.   N.   Carrs.   City    Engr.      Noted   Jan.    «. 

Iowa.  IlfM  MolncN  Cimtract  for  s  miles  of  Hewer  In  Hlgh- 
/nnd  I'aiU,  N.  10.,  will  be  awui'ded  about  Api'.  1  K.  N.  CarrH. 
Clly    Engr. 

iotvn,  liUboii — llldM  will  bo  received  until  Jan.  IH  for  Hunl- 
tary  sewer  ami  Hcwage-dlHpoHal  plant.  T.  It.  Warrlni-r,  Codur 
Itapbls.    Civil    Engr.       Noted    Nov.    25. 

Iowa.  \orlhn»i>d  .VI.  'I'sclilrgl  &  Soph,  Engr.,  American 
Trust  Ithlg..  Cedai  Uaplds.  preiiariiiK  plann  for  propoHed 
sewerane  s.\steni.  Work  will  be  done  In  the  spring.  Noted 
Dee.    16. 

Iowa.  Itockwcll — Press  rei)ortH  state  that  clly  will  cxtenri 
sewi'i-    system.       lOst  Iniaterl    cost,    $20,000. 

Itilnii.,  South  St.  I>nul  Citizens  of  Second  Ward  contem- 
plate lateral  sewers  in  Itli  and  5tli  Ave.  south  from  Marie 
Ave.   to  connect   with   trunk  system   in   ;ird  .St.  .S. 

Kan.,  loin  Sew<M-  system  will  be  installed  this  spring. 
Theodore    Bartlett,    City    Engr.      Noted    Oct.    21. 

Neb.,  WaiiMa — Hlds  will  be  received  V)y  F.  E.  Anderson,  (JIty 
Clk.,  unlll  Feb.  7,  for  sewers  and  Hewage-dispoHul  jilant. 
Estlmati'd    <-ost,    $20,000. 

Itlont..  llllllnKH-  Plans  prepared  by  City  lOngineer  for 
stoiin  sewei-  system  on  north  side  of  city.  Main  trunk  sewer 
estimated  at  $28,000;  branch  extending  to  west  side,  at  $35,000. 
Noted    Jan.    6. 

Mont..  CoIuinbtiH— City  Council  plans  sewer  system  to  cover 


nlirc 


•ity. 


Uh   St.   from   Center 
im   Blaine   to   .\rthur 


Mo.,  lianMaN  City — Bids  will  be  received  by  Board  of  Pub- 
lie  Works,  until  Jan.  18,  for  6  miles  of  lateral  sewers  In  Dls- 
tiicl  No,  346.  Estimate<l  cost,  $86,000.  Cuitls  Hill,  Kansas 
City,    Mo.,   City    Engr.      Noted   Jan.   6. 

Ark..  Lake  Village — City  will  construct  24,000  ft.  of  sewcis 
and    Imliofr   t.ink.      J.   B.   McCrary   Co.,   Atlanta,   Ga.,    Engr. 

Te».,  tJalesville — Work  will  soon  be  started  on  sewer 
system,  for-  which  $22,500  bonds  were  recently  voted.  T.  R. 
Meais,    Mayor-.      Noted    Dec.    23. 

Tex..  Houston — Bids  will  be  received  by  City  Secretary 
until  noon,  .I.ui.  17,  for  sewers  and  drain  ditches  in  following 
streets;  Gregg  and  Gilh-spic  ,St.  from  De  (^haumes  .St.  to  In- 
gram Gully,  extension  of  .S<-ott  St.  sewer,  storm  sewer  through 
College  Park,  drain  dit(-li  aloirg  east  line  of  Block  48,  from 
Westhmeyer   ltd.    to   College    Park   sewer. 

Tex.,  Paris — Contract  for  sewage-disposal  plant  will  be 
awarded  some  time  in  August.  Estimated  cost,  $15,000.  R.  G. 
Tyler,    City    Engr. 

Okla.,  Cusliing- — Bids  will  be  received  until  Jan.  27  for  sani- 
tary intercepting  sewer.  Estimated  cost,  $30,000.  Bcnham 
Engineering  Co..  13th  floor,  Colcord  Bldg.,  Oklahoma,  Okla.. 
Engr.      Noted  Oct.   7. 

Okla.,  Tonkawa — Benham  Engineering  Co.,  Oklahoma, 
Okla.,   retained   to   prepare   plans   for   sanitary   lateral   sewers 

Ore.,  Portland — City  will  improve  sewer  system.  Estimated 
cost,    $180,000.       I'hilip    H.    Dater,    City    Engr. 

Calif.,  Allinnilira — Plans  being  prepared  for  sewer  system. 
Noted    Dec.    23. 

Calif.,  Newport  Beach — City  plans  to  construct  sewer  sys- 
tem.     Estimated   cost,    $55,000.      I.   B.    Fink,   City   Engr. 

Out.,  Woodstock — Citizens  passed  by-law  to  raise  $25,000 
for   storm    sewers.      John    Morrison,    City   Clk.      Noted    Dec.    9. 

B.  t'.,  Vancouver — Work  will  start  in  the  spring  on  the 
Stanley  Park  sewer  for-  the  Vancouver  and  Districts  Joint 
Sewerage  and  Drainage  Board.  Estimated  cost,  $130,000.  A. 
D.    Greer,    City    Engr. 

Bids   In  and   Contracts   .^warded 

Mass.,  Boston — Low  bidders  for  Dorchester  Brook  sewer  in 
Dacia  St.  were  as  follows;  West  Roxbury  Trap  Rock  Co.. 
Grove  St.,  West  Roxbury,  at  $34,378;  James  J.  Conway,  19 
Beethoven  St.,  Roxbury,  at  $35,885;  James  J.  Coughlin  &  Co., 
43  Tremont  St.,  Boston,  at  $36,413.     James  Donovan,  City  Clk. 

Mass.,  Westfield — Contract  for  10,000  ft.  of  6-  to  24-in. 
pipe  awarded   to  JOHN  W.   RAMSEY,   Boston. 

Conn.,  Hartford — Contract  for  sewer-  in  Park  St.  awarded 
bv  Board  of  Contract  and  Supply  to  O'NEIL  BROS..  24  Paw- 
tucket    St.,    Hartford.       Estimated    cost,    $7,351.  

N.  Y.,  TroT — Contract  for  sewers  awarded  to  ANTONIO 
MONDO.     Alfred  E.  Roche,  City  Engr. 

Penn.,  Philadelphia — Contract  for  sewage-disposal  plant  at 
Bvherrv  awarded  to  DANIEL  LYNCH,  1128  North  41st  St., 
Philadelphia.  Estimated  cost,  $23,000.  George  S.  Webster, 
City   Engr. 

W^.  Va..  Huntington — Contract  for  lateral  sewers  awarded 
to  SLUSS-BAKER  CONSTRUCTION  CO.,  Graham,  Va.  Esti- 
mated  cost,   $55,000.      C.   P.   Sanborn,   Engr.      Noted   Jan.    6. 

W^  Va..  Kenova — Contract  for  sewer  system  awarded  to 
J.  H.  SLUSS  CONSTRUCTION  CO.,  Huntington,  W.  Va.  Esti- 
mated cost.  $47,934.  Oliver  &  Maupin,  Huntington,  Engr. 
Noted   Jan.   6. 

Ohio.    Cincinnati — Contract    for    improving    sewer    in    Race 

St.  from  Elder  St.  north  to  existing  trunk  sewer  awarded  to 
KIRCHNER  CONTRACTING  CO.  Estimated  cost,  $5,554. 
Philip    Fosdick,    Dir.    Pub.    Ser.      Noted    Dec.    23. 

Ohio.  Cleveland — (Official) — Contract  for  sewers  in  various 
streets  awarded  to  A.  Mj\.RRA,  2276  East  105th  St.,  Cleveland. 
Estimated  cost,  $12,549.  Robert  Hoffman,  City  Engr.  Noted 
Dec.    23. 

Ohio.  East  Youngstown — Contract  for  proposed  $165,000 
water-works  svstem  awarded  as  follows:  Storage  tank  or 
standpipe  to  DES  MOINES  STEEL  CO.,  Pittsburgh,  Penn.,  at 
$5,685:  water  meters  to  NEPTUNE  METER  CO.,  Cincinnati, 
at  $1,134:  pipes  and  mains  to  MORRISON  &  MALEY,  Youngs- 
town.  at    $33,000. 
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Ohio,  Mlilillftown — (Olliciiil)  --Conliiut  for  stoiiii  uiiil  s;uii- 
t;ir.v  sewers  in  various  streets  awarded  to  VV.  J.  ROBEUSON, 
Middletown.  Estimated  cost.  $12,090.  W.  C.  Morrison,  City 
Engr.     Noted   Doc.  30. 

Ind.,  KvanMvlII* — Contract  for  thiree  sewers  awarded  as 
follows:  Ohio  .St.  Iietween  Second  and  (?larl<  .St..  and  Hloclt 
No.  1,  Garvin  I'arlc  addition,  to  1>ANSING  liUCS.;  alley  lie- 
twecn  Stli  and  9th  St.  south  fiom  Vine  St.,  to  JOHN  L,. 
NEWMAN. 

Ind.,  Ft.  Wayn* — Contract  for  sewer  in  Duclt  St.  between 
Calhoun  and  <^linton  St.  to  baseball  park  awarded  to  BROOKS 
CONST Hl'CTlO.N    CO. 

Iowa,  <"ouiieil  llluflrH — Contract  for  sewer  awarded  to  E.  A. 
WICKMAN  &  CO.,  as  follows:  6-in.  pipe,  62c.  per  lin.ft.;  8-in. 
pipe,  92c.;  lo-m.  i)ipe,  $1.25;  manholes,  standard,  $,^8. 50  each 
complete;  cement,  $10  per  cu.yd.;  lumber,  $37.50  per  M  ft. 
E.   E.  Spetnian.   City    Engr. 

lona.  Hampton — (Official) — Contract  for  sanitary  sewer 
system  awarded  to  M.  .McF.T^I.ICOTT,  Evanston,  III.  Estimated 
cost,   $6.4!iO.      I^.   .\,   Vanl'clt,  City   Clk.      Nol.d    Dec.    30. 

Iowa,  MnNon  City — (Official) — Contiact  for  sewage-disposal 
plant  of  Imhoft  type  awarded  to  WIM.,IAM  HENKL,E  &  H.  U 
BROWN,  Mason  City.  Estimated  cost,  $134,850.  F.  P.  Wilson, 
City  Engr.     Noted  Nov.  IS. 

Minn.,  Kooliester — (Official) — Contract  for  sewage-disposal 
plant  in  connection  with  State  Hospital  awarded  to  R.  RAS- 
MUSSEN,  Minneapolis.  Estimated  cost,  $9,587.  D.  MuUer, 
Secy. 

Minn.,  St.  Paiil — Contract  for  sewers  awarded  as  follows: 
Fairview  St.  to  O'NEIL  &  PRE.STON.  at  $3,143;  Denslow  St. 
to  E.  r;.  CARI.SON  &  CO.,  at  $319;  Dale  St.  to  FEYEN  CON- 
STRUCTION CO.,  at  $3,548;  Annapolis  St.  to  C.  A.  NELSON, 
at   $1,742.      Oscar   Clausson,   City   Eng.      Noted    Dec.   9. 

Mo.,  St.  LiOhI.s — Low  bidders  for  North  Baden  Public  Sewer, 
First  Section,  were  as  follows:  Hogan  (Construction  Co.,  at 
$44,163;  Prendergast-Clark  Construction  Co.,  at  $45,396;  Wil- 
liam   F.    Riley    Construction    Co.,    at    $45,960.      Noted    Dec.    30. 

Mo„  St.  Louis — Low  bidders  for  Harlem  Creek  Sewer, 
District  No.  14.  were  as  follows:  Robert  Wycoff.  at  $8,431; 
N.  B.  Walters,  at  $S,566;  Inland  Constr.  Co..  at  $8,969.  M.  R. 
H.   Witter.   City   Clk. 

Mo.,  St.  Louis — Low  bidders  for  North  Rock  Creek  .Joint 
District  Sewer  were  as  follows:  Hogan  (^onstiuction  Co..  at 
$11,683;  Robert  Wycoff,  at  $12,338;  William  H.  Bates,  at  $12,- 
460.      M.   R.   H.    Witter,   City   Clk. 

Tex,,  Houston — Contract  for  storm  sewers  awarded  as 
follows:  Day  St.  and  Eagle  Ave.  from  West  Alabama  Ave. 
to  San  Jacinto  St.  to  DAVIS  BROS.,  at  $13,000;  Leeland  Ave. 
and  Andrew  St.  from  Main  to  C^rosby  St.  to  F.  D.  HORTON  & 
SONS,  at  $26,500;  special  work  in  Caroline  St.  and  Franklin 
Ave.,  and  Caroline  St.  and  Congress  Ave.,  to  JEROMl'^  COCH- 
RAN, at  $2,500.      E.   E.  Sands,  City   Engr.      Nottd   Dec    16. 

Wash.,  Seattle — Low  bidders  for  sewers  in  West  and 
North  50th  St.  were:  C.  W.  Colt  Co.,  7353  Fauntleroy  Ave., 
at  $48,583;  V.  Ramagilia,  Box  172.  Yesler  Station,  at  $55,602; 
T.  Scalzo,  1708  22nd  Ave.,  S.,  at  $56,195.  A.  H.  Dimock,  City 
Engr.      Noted   Nov.    11. 

Calif.,  Stooiiton — Contract  for  sanitary  sewer  in  Fair  Oaks 
Ave.  from  Marsh  St.  to  East  St.,  along  East  to  Oak  St.,  along 
Oak  to  West  St.,  awarded  to  LEACH  &  DE  CAMP.  Estimated 
cost,   $41,229.      H.   T.   Compton,   City   Engr. 

G.^^RBAGE 
Proposed    ^Vo^it 

Mass.,  Boston — Bids  will  be  received  until  noon,  Jan.  17. 
by  Edward  F.  Murphy.  Comr.  of  Pub.  Wks.,  for  collecting  and 
removing  garbage  from  following  districts:  East  Boston, 
Brighton,  •  West    Roxbury.    Dorcester   and   Hyde    Park. 

Mass.,  Boston — Bids  will  be  received  until  noon,  Jan.  18. 
by  Edward  F.  Murphy,  Comr.  of  Pub.  Wks.,  for  collecting  and 
removing  ashes,  store  dirt,  house  dirt  and  refuse  during  spring 
period  from  Apr.  1,  1916.  to  May  15.  1916,  from  following  dis- 
tricts: East  Boston,  Brighton,  West  Roxbury,  Dorcester  and 
Hyde  Park. 

IV.  Y.,  Buffalo — Bids  will  soon  be  received  by  Arthur  W. 
Kreinheder,  Comr.  of  Pub.  Wks.,  for  3-story  garbage-dis- 
posal plant.  Howard  L.  Beck,  City  Arch.  Estimated  cost, 
$150,000.      Noted   Sept.    30. 

N.  J.,  Glen  Ridse — Bonds  for  $15,000  sold.  Proceeds  will  be 
used  for  garl)age-incinerating  plant.     Noted  Dec.  23. 

Ind..  Logansport — City  contemplates  building  garbage  in- 
cinerator. 

Neb.,  Omaha — Bids  will  soon  be  received  by  Commissioner 
Engel  for  taking  garbage  from  3  locations.  It  has  been  recom- 
mended that  Council  appropriate  $42,828  for  hauling  garbage 
during   1916. 

Tex.,  Port  Arthur — Citizens  voted  $6,000  bonds  for  garbage 
incinerator. 

Bills   In  and   Contracts   .\warded 

Ohio,  Springlield — (Official) — Contracts  awarded  to  JOSEPH 
CLICK  and  JOSEPH  DONOHOE  for  collection  of  garbage  for 
1916.      Estimated    cost,    $4,500.      Noted    Jan.    6. 

Ind,,  Ft.  AVayne — Bids  received  by  Board  of  Public  Works, 
Jan.  3,  for  garbage  incinerator  from  J.  C.  Derrough  &  Co., 
Hobart,  Okla.,  $11,980;  Charles  F.  Walters,  East  Chicago,  $12,- 
000;  Sparks  Crematory  Construction  Co.,  Memphis,  $22,000. 
Noted   Dec.   16. 

STREF.TS    .V>D    ROADS 

Proposed    AVork 

Mass.,  Boston — Bids  will  be  received  by  E.  F.  Murphy,  Comr. 
of  Pub  Wks.  Room  .'.11,  Citv  Hall  Annex,  until  noon.  Jan.  19, 
for  repairing  asphalt  or  bitulithic  pavements  in  city  from 
Feb.   1,    1916,  to  Jan.   :!1,   1917. 

R.  I.,  Westerly — Plans  being  considered  for  road  between 
Watch  Hill  and  Westerly.  Estimated  cost,  $65,000.  Thomas 
McKenzie,   City   Engr. 


X.  v.,  lliilViilo  -Council  voted  to  pave  Cleburn  PI.,  Seminole 
I'arkway,  Pawnee  and  Navajo  St.,  with  asphalt.  Daniel  J. 
Sweeney,    City    Clk. 

N.  Y„  Nrw  York — (Borough  of  Brooklyn) — (OfTlcial) — Bids 
will  be  received  by  L.  H.  Pounds,  Borough  I'res.,  Room  2, 
Borough  Hall,  until  II  a.m.,  Jan.  19,  for  furnishing  and  de- 
livering 15,000  cu.vd.,  asphalt  sand,  3,500  cu.yd.  binder  stone, 
3,000  cu.yd.  lV4-in.  broken  stone  for  concrete,  2,200  tons 
limestone  or  other  suitable  inorganic  dust,  12,000  gal.  kero- 
sene oil  and  12.000  gal.   residuum  oil. 

X.  v.,  Syracuse — City  will  pave  Solar  St.  from  Plum  to 
Spencer  .St.     W.  T.  Wooley,   City  Engr. 

N.  Y„  Webster — Citizens  voted  to  pave  Main  St.  with  brick. 
Estimated  cost,   $51,700. 

Penn.,  Ambler — Council  contemplates  expenditure  of  $30,- 
000    for   improving   streets. 

W,  Va.,  .Morgnntonn — Bids  will  soon  be  received  by  Com- 
missioners of  Monongalia  County  for  improving  16  miles  of 
roads.      W.   S.   Downs,    Engr. 

W.  Va„  New  Martinsville — Election  will  be  held  Feb.  8  in 
Wetzel  County,  Magnolia  District,  to  vote  on  $73,000  bonds  for 
road   construction. 

\\.  Va„  Pinevllle — Bids  will  soon  be  received  by  Commis- 
sioners of  Wyoming  County  for  50  miles  of  roads.  Citizens 
recently  voted  $550,000  bonds  for  this  purpose.  B.  Taylor, 
Engr.      Noted   Sept.    IG. 

Fla.,  Bartow — Election  will  be  held  in  March  to  vote  on 
$1,000,000   bonds  for  212   mi.  of  roads.     Noted  Sept.   23. 

Fla.,  Tallahassee — Citizens  voted  $4,000  bonds  for  paving 
College  Ave.  fiom  Adams  to  Copeland  St.  A.  H.  Williams. 
City  Clk.      Noted   Dec.   9. 

La.,  Thibodaux' — Bonds  for  $80,000  sold.  Proceeds  will 
be   used   for   improving   roads    in    Lafourche    Parish. 

Teiin.,  Carthage — See  item  under  "Bridges." 

Tenn.,  Huntsville — Commissioners  of  Scott  County  will  re- 
locate, straighten  and  improve  road  between  Big  Cove  Moun- 
tain and  Flint  River  and  contemplate  improving  other  parts 
of   Jackson   Highway   later.      Noted    Nov.    25. 

Tenn.,  Jamestown — Bids  will  be  received  until  Jan.  18  by 
Highway  Commission  for  grading  and  macadamizing  34  miles 
of  road  in  Fentiess  County  and  constructing  steel  bridges. 

Tenn.,  Shell)>ville — Nashville,  Chattanooga  &  St.  Louis  Ry. 
plans  to  construct  2-mi.  boulevard  between  Shelbyville  and 
Sylvan  Mill.      H.   McDonald,   Nashville,   Ch.   Engr. 

Oliio,  Cincinnati — Bids  will  be  received  by  Charles  F.  Horn- 
berger,  Dir.  of  Pub.  Ser.,  until  noon,  Jan.  19,  for  improving 
sidewalks  in  eastern  and  western  sidewalk  dittricts. 

Ohio,  Cincinnati — Bids  will  be  received  by  Charles  F. 
Hornberger,  Dir.  of  Pul).  .Ser..  until  noon,  Jan.  19,  for  concrete 
walks  and  appurtenances  in  Sidewalk  Districts  Nos.  1,  2, 
3   and   4. 

Ohio,  Edon — Bids  will  be  received  by  H.  L.  Eyster,  Clk.,  un- 
til noon,  Feb.  7,  for  purc;hase  of  $51,195  bonds  for  improving 
Michigan    and    Indiana   St. 

Ohio,  Norwood — Citv  Council  plans  to  pave  Forest  and 
Floral  Ave.  Estimated  cost,  $26,000,  John  G.  Schmidt,  City 
Engr. 

Ind,,  Greenoastle — Bids  will  be  received  by  J.  M.  Allen, 
Audi-.,  Comrs.  of  Putnam  County,  until  2  p.m.,  Feb.  7,  for 
macadam  roads  in  Washington,  Jefferson  and  Mill  Creek 
Townships. 

Ind.,  Greenslturg — Bids  will  be  received  by  J.  C.  Barbe. 
Audr.,  Comrs.  of  Decatur  County,  until  1  p.m.,  Feb.  7,  for 
roads  in  Jackson  and  Clay  Townships. 

Intl.,  Newport — Bids  will  be  received  by  R.  Slater,  Audr., 
Comrs.  of  Vermilion  County,  until  10  a.m..  Feb.  7,  for  road  in 
Clinton    Township. 

Ind.,  Noblesinlle — Bids  will  be  received  by  W.  O.  Horton, 
Audi'.,  Comrs.  of  Hamilton  County,  until  10  a.m.,  Feb.  8,  for 
roads  in   Fall   Creek   and   Noblesville   Townships. 

Ind.,  Rochester — Bids  will  be  received  until  2  p.m.,  Feb.  8, 
by  E.  A.  Smith,  Audr.,  Comrs.  of  Fulton  County,  for  two 
roads    in    Rochester   Township. 

Ind.,  Vernon — Bids  will  be  received  until  11  a.m.,  Feb.  7. 
by  G.  J.  Bernhart,  Audr.,  Comrs.  of  Jennings  County,  for 
road  in  Columbia  Township. 

Mich.,  Saginaw — City  will  pave  Washington  Ave.  from 
Janes  Ave.   to  Johnson   St.      H.   H.   Eymer,   City   Engr. 

III.,  Alton — City  plans  to  pave  Main  St.  from  Milton  Rd. 
to    Salu   Addition.      J.    E.    Schwab,    City    Engr. 

III.,  Carmi — Election  will  soon  be  held  in  White  County  to 
vote    on    $250,000    bonds    for    extending    gravel    highways    in 

county. 

III.,  Danville — Bids  will  be  received  by  P.  C.  McArdle, 
•Superv.  Engr.,  County  Road  Improvement  Com.,  until  Mar.  14. 
for   174  miles  of  county   roads. 

111.,  Elgin — (Official) — Bids  will  be  received  by  City  Clerk 
vintil  11  a.m.,  Jan.  20,  for  paving  Division  St.,  Porter  Ave.  and 
Center    St.       Morgan    H.     Brightman.     City    Engr. 

Ill,,  Harvard — City  plans   to  pave   9   blocks  with   brick. 

III.,  Morrison — Board  of  Local  Improvements  plans  to  pave 
2  mi.  of  streets  with  brick.  Estimated  cost,  $117,287.  E.  O. 
Hills.    City    Engr. 

>Vis.,  Manitowoc — Plans  being  prepared  for  paving  Frank- 
lin,  North   8th   and   South    23d    St.      John    J.    Kelley,    City    Clk. 

AVls.,  Stevens  Point — Contract  foi-  15.000  sq.yd.  of  paving 
and  10.000  lin.ft.  combination  curb  and  gutter  will  be  awarded 
some   time   in   February.      Ernest  Anthulty,   City    ICngr. 

Iowa,  Ames — Bids  will  be  received  by  City  Clerk  until  Jan. 
17  for  approximately  110  blocks  of  paving.  Estimated  cost, 
$300,000.      J.    B.   Wicliham,    City    Engr.      Noted    Dec.    23. 

Iowa,  Council  Bluffs — E.  E.  Spetman,  City  Engr.,  submitted 
report  estimating  cost  of  paving  Ave.  A,  2.3  miles,  at  $119,780. 
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lown,  ni'Pi  Molnm — Hlilw  will  1)«»  rooplvcd  liy  II.  Suhohk', 
nty  flk..  1111(11  :•  ;i  Ml.,  .Ian.  I'.i.  for  pnvlriK  •lOlh  St.  iind  CcntiT 
Avi>.       I'V     N.    Chits.    ("II.v     lOiinr. 

lowii,  SiifiuMT  IMils  will  lio  i-pcflvod  l)V  10.  D'Ki'i'fi'.  Clly 
Kmki.,  (mill  K.li.  ir..  fill  imvlUK  iHt.  2il,  3(1.  Glh.  7th,  I'lne  iiml 
IJIvi-r   SI,      I'iMtliiiiilcil    coHt,    1100,000. 

Knii..  <'«irr>vlllc-  HIilH  will  be  iccelvud  by  H.  H.  Dclclilcr, 
City  I'lk..  until  !i  n.ni.,  Jan.  17,  for  conHtrui-tlUK  HlilcwiilkH 
on   varloim   sticots. 

Klin..  Kliloriulo — HhU  will  HOOli  be  rocclvod  by  H.  V.  Allc- 
mac-h,  I'll.v  I'Ik..  for  1'3  blocks  of  puvlnK-  I"'.  IC.  l)evllii.  New- 
ton.    KUKT. 

Knii.,  lliitehliiHoii  —  IMunH  boini;  iiipparcd  for  pavInK  fourth 
Ave.      !•;.  (!.   1.    iMcl.aii.-.  t'lty    KnKr. 

S.  !>..  Iliir<iii     ('lt>    iilan.s   to  |inve  n   number  of  HtreetH. 

Mou<..  AiiiieoiMln  Clt.v  will  pave  a  number  of  Htrects. 
William    I'Mynn.    I'lty    KiiKr. 

.Mo.,  Cliiyfoii— Kleetlcm  will  be  held  Feb.  15  In  SI.  I.oiiIh 
County  to  vote  on  $3,000,000  bonds  for  construi-t Iiik  i<ia<ls 
and   bridni'«- 

Tox..  nonumoni — Cltv  will  pave  nnllrofid  Ave.  find  Crockett 
.«!t.  with  ro.k  asphnlt.  Kstlinated  cost,  $sr.,000.  C.  L,.  Shcrer. 
City   KnKr. 

Tex.,  ("nntoii— Commissioners  of  Van  Zandt  County  con- 
template an   I'xpendlture  of  $14r>,000   for  road  work. 

Tex..  OnlvoNtoii-Kloction  will  be  held  .Ian.  IS  to  vote  on 
$300,000  bond.*  for  improviiiK  slie.ts.  sidewalks,  alleys,  etc.. 
damaged  durin^^  storm  in  Aujrust  and  $-Jili).n(i(l  l)Oiids  for  im- 
proving: stieels,  avenues,  alleys  and  jiulilic  t^rounds.  A.  T. 
Diokoy.    City    Kntjr 

Tex..  (ilddliiKM — Commissioners  of  l<ee  County  contemplate 
expenditure    of    $30,000    for    road    work. 

Tex.,  (illnier — lOlcction  will  be  licld  ,Tan.  17  in  TTpshur 
County.  .Tustice  Precinct  No.  I.  to  vote  on  ^l.Mi.OOO  lioiids  for 
ro.id   work. 

Tex..  IIoiiNtoii — Citv  will  improve  Main  St.  Boulevard. 
E.    R.    San<ls.    City    KiiRr. 

Tex.,  I.iilinK — Election  will  be  held  Jan.  22  in  Caldwell 
County.  Road  District  No.  3,  to  vote  on  $50,000  bonds  for  road 
woi  k.      Noted    Dec.    !•. 

Tex..  Sun  Antonio — (Official) — Bids  will  be  received  by 
Fred  Fries,  Citv  Clk..  until  4  p.m..  Jan.  20,  for  paving  26 
streets  of  city.  Hans  Helland,  City  Engr.  (See  adv.  Jan.  6 
Issue.) 

Okla..  Cherokee — Plans  prepared  for  5  miles  of  road  work 
in  Alfalfa  County.  Estimated  cost,  $9,000.  William  Haviland, 
Knsrr. 

\\aNh..  llonteNano — County  Commissioners  considering 
plan.s   for   extending:    Kiverdale   Rd. 

AVnMli..  Seattle — Bids  will  soon  be  received  by  Board  of 
Public  Works  for  pavinis?  9th  Ave.,  W.  Estimated  cost.  $10,- 
000.      A.    H.    Dimock,    (Mty    Engr. 

Calif.,  Fairflelil — Election  will  be  held  to  vote  on  $47,700 
bonds   for  street   improvements.      E.   N.   Eager.   City   Surveyor. 

Calif.,  Newport  Beaeli— -Citv  will  award  contract  about  July 
for   20.000   sq.yd.   pavinff.      I.    P..   Funk,   I.os  Anseles.   City    Engr. 

Calif.,  Redwood  City — Board  of  Supervisors  of  San  Mateo 
Countv  contemplate  construction  of  1.')  miles  of  highway  from 
Hillsborough  to  Half  Moon  Bay.  Estimated  cost,  $11S,000. 
J.    V.    Neuman.    County    Surv. 

Bids   In  and   Contracts  Awarded 

Mass..  Boston — (Roxbury)— Bids  were  received  Jan.  5  for 
paving  Washington  St.,  Roxbury,  with  (a)  asidialt,  (b)  bi- 
tulithic,  as  follows:  Charles  J.  Jacobs  &  Co.  (a)  $6.4 14.  (b) 
$6,508;  Central  Construction  Co.  (a)  $6,545;  James  Doherty, 
133  Calumet  St.,  Roxbury,  (a)  $6,572,  (b)  $6,606.  James  Dono- 
van.  City  Clk. 

Conn..  Hartford — State  Highway  Commission  awarded  con- 
tract for  constructing  roads  in  Cornwall  Township  to  LOUIS 
LONGHI  &  BRO.,  169  Hoffman  St.,  Torrington,  at  $7,745. 
Noted  Dec.  16  and  Jan.  6. 

N.  Y..  New  York — (Borough  of  Manhattan) — (Official) — 
All  bids  received  by  Department  of  Docks  and  Ferries  Dec.  21 
and  30  for  wood-block  pavement  in  team  gangway  and  wagon- 
way  spaces  of  municipal  ferryboats  "Manhattan,"  "Brooklyn," 
'•(jueens,"  "Bronx,"  "Richmond,"  "Bayridge."  "Gowanus." 
"Nassau"  and  "Mayor  Gavnor,"  Contracts  Nos.  1495,  1499,  1500, 
1504,   1505   and    1506,   rejected.      Noted   Dec.    16,    23    and    30. 

Penn.,  ITniontown — Contract  for  brick  road  in  Brownsville 
Township  awarded  to  CROSSAN  CONSTRUCTION  CO..  Browns- 
ville,  at   $13,056. 

Ala.,  Birmingham — Contract  for  paving  3d  Ave.  from  12th 
to  Walker  St.  awarded  to  DUNN  CONSTRUCTION  CO.,  Birm- 
ingham, at  $18,000.     Julian  Kendrick,   City   Engi-. 

La.,  New  Orleans — (Official) — Contract  for  section  of 
Gretna-Belle  Chasse  Highway,  Plaijuemine  Parish,  awarded 
to  A.  B.  BLAKEMORE,  New  Orleans,  at  $7,380.     Noted  Dec.   16. 

Kv.,  411»any — Contract  for  3  miles  of  macadam  road  award- 
ed to"  JOHN  G.  HUFF   &  CO.,   at  $8,640.     Noted   Dec.   16. 

Ohio,  Kenton — Contract  for  paving  West  Franklin  St. 
awarded  to  H.  P.  STREICHER  CO.,  Toledo.  Estimated  cost, 
$19,500.      Charles   E.   Hutchinson,   City   Engr.      Noted   Dec.   16. 

Ind.,  Ang-ola— BROOKS  CONSTRUCTION  CO.,  at  $50,000, 
awarded  contract  for  paving  East  Maumee   Ave. 

Ind..  Boonville — (Official) — Contract  for  2  rock  roads  in 
Ohio  Township  awarded  to  TRAYLOR  &  KRUPP,  Jasper,  at 
$20,948.      Noted   Dec.    23. 

Ind.,  Crawfordsville — (Official)— W.  E.  ALLEN  &  CO.,  Hills- 
boro,  at  $4,746,  awarded  contract  for  road  in  Ripley  Town- 
ship.     Noted   Dec.    16. 

Ind.,  Fowler — ^(Official) — Contract  for  constructing  roads 
in  Grant,  Center  and  Bolivar  Townships  awarded  to  A.  J. 
FREEL.\ND,  Freeland  Park,  at  $28,265.     Noted  Dec.  23. 


Ind.,  Frnnklln — (OllU'lal) — Contract  for  two  gravel  roiidi) 
awarded  to  C.  W.  FOI.dKU,  ColumbUH.  at  $15,H60.  Noted 
Dec.    16. 

Ind.,  tireeiilleld— (Olliclal) — Contract  for  gravel  road  In 
DicUson  Township  awarded  lo  GUlllONFIIOLD  HRIDOE  AND 
SIOWIOH  CO.,  Greenfield,  at  $6,280.     Notc-d   Dec.   IB. 

Ind.,  I.elinnoii  -((llllclal)  Cr)nlrael  for  4  rojidR  In  Boone 
County  awiirdcil  to  C.  M.  DALE.  Lebanon,  at  $3,640  and  $7.2X0 
r<-npectlvely,  and  K.  L.  McDONALD  A  SO.N'.  StepheriHOn.  at 
$1,435   and    $2,S,-,0.    rcHpectl vely.      Noted    Dec.    23. 

Ind..  Mnrion--(()|||clal) — Contract  for  road  In  Center  Town- 
Hhii)  .iwarded  to  JOHN  A.  JONES,   Falrmount.     Noted   Dec.    16. 

Ind.,  Monlleello — (Olllcial  )--Contract  for  road  In  Monon 
Township   awarded    lo   M.    L.    RICE,   Monon.      Noted    Dec.    23. 

Ind.,  \ol>lesvllU'--Contracl  for  road  in  N<d)leKVllle  Town- 
ship awarded  to  JAMES  DE  GOLYI-JH,  Seymour,  at  $22.7X4. 
Noted    Dec.    16. 

Ind.,  \evny — (Odlcial) — Contract  for  road  in  York  Towii- 
Hliip  awarded  to  ALBERT  BECKMAN.  JR.,  Patriot,  at  $9,840. 
Noted    Dec.    23. 

Ind.,  Siieneer — (Official) — Contract  for  gravel  road  in 
Marion  Township  .awarded  to  S.  F.  HAYSE,  Worthlngton.  at 
18.100;  Jackson  Township  to  FRANK  &  DAVIS,  Poland,  at 
$4,650.      Noted    Dec.    23. 

ind.,  Wlunmue— rOflicial)— ORA  E.  SHAPER,  Royal  Center, 
at  $5,737,  awarded  contract  for  gravel  road  In  Pulaski  County. 
Noted    Dec.    23. 

tllnii.,  Illwnlilk — Contract  for  furnishing  20,000  gal.  road 
oil    awariUil    to    STANDARD    OIL   CO. 

4'nllf.,  i.oM  .\iiKeIeH — -Lowest  bids  received  for  Improving  5 
miles  of  Minte  Canyon  Rd.  from  Saugus  north  were  as  follows: 
Peter  L.  Ferry,  $29,539;  Fred  Hoffman,  $30,603;  L.  C.  Garnsey,, 

$31,833. 

Calif..  l.oH  .AngeieN^ — Contract  for  improving  Buchan  St. 
awarded  to  H.  C.  WITHER.S,  at  $9,907.     H,   Hamlin,  City  Engr. 

Calif..  San  i''raiieiHeo — ^Contract  for  paving  Corbett  Ave. 
awarded  to  D.  L.  BIENFIELD,  I'helan  Bldg.,  San  Francisco, 
at    $18,920.      M.    M.    O'Shaughncssy,    City    Engr. 

One.,  Montreal — (Official) — Lowest  bids  received  Dec.  27 
for  furnishing  and  delivering  70.000  lin.ft.  straight  curbstone. 
3.500  lin.ft.  circular  curbstone,  15,000  lin.ft.  stiaight  granite 
curb  and  750  lin.ft.  circular  granite  curb  were  as  follows: 
Levis  Payette,  at  25c.  per  ft.  for  stiaight  curbstone  and  30c. 
per  ft.  for  circular;  Stinson-Reeb  Builders'  Supply  Co.,  at  41c. 
per  ft.  for  granite  curbstone  (straight)  and  61c.  per  ft.  for 
granite  (circular).       Noted  Dec.  23. 

INDUSTRIAL,  AVORKS 

Proposed  AVork 

Mass.,  New  Bedford — Plans  being  considered  by  Sharp 
Manufacturing  Co.  for  constructing  4-story  storehouse,  4-story 
mill  and  2-story  office  building.  C.  R.  Makepeace  &  Co.,  Provi- 
dence,  R.    I.,   Engr. 

Conn.,  StaiTord  Springs — Plans  being  prepared  by  C.  A. 
Tinker.  Arch.,  318  Main  St.,  Springfield,  Mass.,  for  1-story, 
115x200-ft.   factory   for  Stafford   Worsted   Co.      Estimated  cost, 

$15,000. 

N.  Y.,  Albany — Plans  being  prepared  by  Marcus  T.  Rey- 
nolds, Arch..  100  .State  St.,  Albany,  for  printing  house  and 
office  building  for  Delaware  &  Hudson  Co.,  58  North  Pearl  St., 
and  Albany  Evening  Journal,  61  State  St.  Estimated  cost, 
$1,500,000. 

N.  Y.,  Buffalo — Bids  will  soon  be  received  by  Edwin  C. 
Haase,  Arch.,  558  East  North  St..  for  2-storv.  70xl20-ft.  factory 
for   Buffalo   Pattern   Works.      Estimated   cost,    $25,000. 

N.  Y.,  Butfalo — Curtiss  Aeroplane  Co.  will  build  addition  to 
plant  in  Churchill  St.     Estimated  cost,   $80,000. 

N.  Y.,  New  York — fBorough  of  Brooklyn) — Bids  will  soon 
be  received  for  3-storv,  50x93-ft.  storage  and  store  building 
for  Morris  Smerlind,  1706  Pitkin  Ave.  Cohn  Bros.,  361  Stone 
Ave..   Arch.      Estimated   cost,   $15,000. 

N.  Y..  New  York — (Borough  of  Brooklyn)  —  (Official) — 
Plans  being  prepared  by  P.  Tillion  &  Son,  381  Fulton  St., 
Arch.,  for  3-story,  65xl00-ft.  brick  factory  on  Van  Dam  St. 
near  Nassau  St.  for  J.  W.  Moore,  60  Van  Dam  St.  Estimated 
cost.  $25,000. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official)  — 
Bids  will  soon  be  received  for  10-story  cold-storage  plant  at 
10th  Ave.,  Marginal,  16th  and  17th  St.  for  Merchants  Re- 
frigerating Co.,  7  Harrison  St,  Estimated  cost.  $1,000,000. 
J.   B.  Smooks  Sons,  261   Broadway,  Arch.     Noted   Nov.   11. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official)  — 
Plans  being  prepared  by  C.  B.  Meyers,  Arch.,  1  Union  Sq.  W., 
for  6-storv,  50x100. 5-ft.  garage  at  57th  St.  near  3d  Ave.,  for 
E.   C.   Burns,    201   West   71st   St.      Estimated   cost,   $20,000. 

N.  Y.,  Niagara  Falls — Hooker  Electrochemical  Co.,  Buffalo 
and  Union  St.,  has  had  plans  prepared  for  addition  to  its 
plant.      Estimated   cost,    $1,000,000.      Noted   Dec.    30. 

N.  Y.,  Hoehester — A.  J.  Bolton  Co.  granted  permit  to  build 

factory.      Estimated    cost,    $30,000. 

N.  Y.,  STraeii.se — Plans  prepared  for  reconstruction  of  San- 
derson Bros.  Works  at  West  Favette  and  Magnolia  St.  for- 
Ci-ucible   Steel  Co.   of  America.      Estimated  cost,   $500,000. 

N.  Y.,  Tonawanda — Buffalo  Sled  Co.  contemplates  factory. 
Estimated   cost,   $250,000. 

N.  J.,  Newark — Butterworth-Judson  Co.  will  build  four 
1-storv  steel  buildings  at  Ave.  R  and  Newark  Transfer.  Esti- 
mated  cost,    $50,000. 

N.  J.,  Railway — Merck  Co.  plans  five  additional  buildings 
to  chemical  plant.     Estimated   cost,   $45,000. 
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I'enn,,  Allentonn — Tiaylor  Engineering  Co.  plans  addition 
to  plant.      Estimated  cost,  .$350,000.     Samuel  W.  Tiaylor,   I'res. 

I>enn.,  Cnrrlok — (Pittsburgh  post  otiice) — PittsburKli  Kail- 
way  Co.  plans  car  barn  at  Brownsville  and  Woodlawn  Ave. 
F.   Uhlenhart,  Jr.,  43.")   Sixth  Ave.,    Pittsburgh,   Ch.   Kngr. 

I>eiin.,  I^aNt  PittHliurKh- — I'lans  being  prepared  bv  Prack  & 
Perrine.  Pittsburgh,  for  3-story,  60xl46-ft.  factory  for  West- 
inghouse  Electric  and  Manufacturing  Co.  Estimated  cost, 
$40,000. 

I'enn.,  Erie — Erie  Wholesale  Grocery  Co.  will  build  ,S-story, 
f;o.\165-ft.  warehouse  and  office  building  at  19th  and  Hol- 
land St. 

Penn.,  Franklin — Colburn  Machine  Tool  Co.  plans  to  build 
1-story,  20xl00-ft.  factory.  Estimated  cost,  .$10,000.  S.  1). 
liradv.   Franklin   Trust   Bklg.,   Franklin,   Arch. 

I'enn.,  HarrlHliurK — Plans  prepared  by  C.  H.  Kain,  Arcade 
Bldg.,  Marrisburs.  for  5-story  brick  and  concrete  factory  at 
State  and  Cameron  St.  for  Dauphin  Cigar  Co.  Estimated  cost, 
$50,000.     Noted  Dec.  2. 

I'enn.,  Phlladeliihia — Plans  being  prepared  for  wool  mill 
and  power  plant  for  Thomas  Wolstenholme  &  Sons,  3300 
Fraiilcford  Ave.  Estimated  cost.  $300,000.  W.  E.  S.  Dyer. 
Land   Title   Bldg..   Philadelphia,   Engr. 

I'enn.,  I'hllndelphia — Millbourne  Storage  Co.  plans  3-storv, 
126xll7-ft.    wall-house   at   651    North   42d   St. 

Fenn.,  Philaileliihia — (Official) — Bids  will  be  received  until 
Jan.  22  by  Carl  I'.  Berger,  Arch..  Penn  Square  Bldg.,  Phila- 
delphia, for  10-story,  S9xl50-ft.  concrete  garage  on  South 
Broad  St.  for  Pennsylvania  Taximeter  Cab  Co.  Estimated 
cost,    $300,000.      Noted    Jan.    6. 

Peiin.y  Scranton- — (Official) — Plans  being  prepared  for  3- 
story,  60xl00-ft.  service  building  for  Ford  Motor  Co.  Esti- 
mated  cost,   $12,000.      Noted   Dec.    9. 

I'enn.,  Sharon — Plans  prepared  bv  C.  D.  Cooler  Co..  .■Xrch.. 
Century  Bldg..  Pittsburgh,  for  2-story  bakery  for  H.  T.  Stew- 
art.     Estimated   cost,   $20,000. 

Md.,  Baltimore — Plans  being  prepared  bv  Parker.  Thomas 
&  Rice,  Arch.,  T'nion  Trust  Bldg..  foi-  6-storv,  46xlS2-ft.  fac- 
tory for  Wise  Bros.,  132  West  Favette  St.  Estimated  cost, 
$50,000. 

Md.,  Baltimore — Bids  will  soon  be  received  by  Clyde  N. 
Friz,  Arch.,  Munsey  Bldg.,  Baltimore,  for  4-story  garage  and 
repair  shop  at  27  South  Charles  St.  for  Mid-Citv  Garage  and 
Motor  Supply  Co.     Estimated  cost,  $75,000.     Noted  Dec.  2. 

Va.,  Riehmonrt — Noble  Bros..  26th  and  Broad  St..  will  re- 
build  bakery    recently   destroyed   by   fire   with   loss   of   $60,000. 

^V.  Va.,  Clarksliurg — Sanitary  Baking  Co.,  328  Jackson  St., 
contemplates  building  plant  on  Jackson  St.  Estimated  cost. 
$30,000. 

AV.  Va.,  Huntington — Plans  being  prepared  V.  T.  Ritter. 
Arch.,  for  3-story,  60x75-ft.  plant  at  22d  St.  and  Baltimore  & 
Ohio   Ry.,   for   Empire   Furniture   Co.     C.   R.   Comer,   Gen.    Mgr. 

W.  Va.,  Huntington — Peerless  Overall  Co.  plans  2-storv 
factory  in  spring.  Estimated  cost,  $25,000.  J.  C.  McClintock, 
Secy. 

\V.  Va.,  Wheeling — Plant  of  General  Baking  Co.,  recently 
destroyed   by  fire  with  a  loss  of  $50,000.   will  be  rebuilt. 

N.  C,  Charlotte — Central  Realtv  Co.  will  build  2-storv, 
94xl70-ft.   garage.     Estimated  cost.   $37,000. 

N.  C  High  Point — .Stehli  Silk  Corporation  will  build  addi- 
tion  to  factory.      Estimated   cost   between   $10,000   and   $15,000. 

N.  C,  Raleigh — Dunn  Bros,  and  George  Marsh  secured  site 
on  West  Martin  St.  and  will  build  warehouse.  Estimated  cost. 
$50,000. 

X.  C.  AVilniingtnn — W.  D.  McMillan,  Jr.,  108  North  2d  St., 
will  rebuild  42xl25-ft.  building  with  40x65-ft.  and  22x7n-ft. 
additions    for    salesroom,    storage    and    repair    of   automobiles. 

S.  C,  Woodruff — W.  S.  (iray  Cotton  Mills  will  construct 
2-story,   65xl00-ft.   addition. 

Ga.,  Atlanta — Hubbell-Oakes  Motor  Co.,  451  Peachtree  St., 
will  build  garage,  service  station  and  salesroom.  Estimated 
cost,    $60,000. 

fJa.,  Columbus — According  to  press  reports  Muscogee  Man- 
ufacturing Co.  plans  to  build  several  additions  to  its  plant. 
C.   R.  Makepeace  <fir  Co.,  Providence,   R.   I.,   Arch. -Engr. 

Ga.,  Columbus — An  addition  will  be  constructed  to  plant  of 
Swift  Manufacturing  Co..  manufact ui?r  of  cotton  cloth.  Es- 
timated cost  between  $100,000  and   $l.")0,00n. 

Ala.,  Gadsden — Gulf  States  Steel  Co.  will  construct  large 
machine  shop.     .James  Bowron.  Birmingham,  Pres. 

Ala.,  Birmingham — Sloss-.Sheffield  Steel  and  Iron  Co.  will 
build  additional  stack  at  Hattie  Enslev  iron  furnace.  Esti- 
mated   cost    between    $125,000   and    $150,000. 

I-a.,  Xew  Orleans — Federal  Fruit  and  Cold  Storage  Co.  will 
build  4-storv  reinforced-concrete  compound  condensing  plant. 
Estimated    cost,    $250,000. 

Tenn.,  Chattanooga — Harrison  Bros.  &  Co.,  Inc.,  Philadel- 
phia. Penn.,  will  build  plant  at  Chattanooga.     Estimated  cost, 

$100,000. 

Tenn.,  .lellieo — -Diamond  Hosiery  Mill,  recently  organized, 
will  build   2-story,   50xl00-ft.   factory. 

Ky..  I>ouisrille — Plans  being  prepared  by  John  Bacon 
Hutchings  ,<!z  Sons,  Arch.,  1016  Columbia  Bldg.,  Louisville,  for 
3-story.  60xl95-tt.  creamery  for  D.  H.  Ewings  Sons,  306  West 
Breckenridge   St. 

Ohio,  Ashland — Preliminary  plans  being  prepared  for 
2-storv,  50xlS7-ft.  factory  for  Faultless  Rubber  Co.  Esti- 
mated  cost,   $25,000.      T.    M.   Miller.   Ashland,    Pres. 

Ohio,  Cineinnati — Plans  being  prepared  by  Harry  Hake 
and  Charles  H.  Kuck,  Archs.,  1105  Cincinnati  and  Suburban 
Bell  Telephone  Bldg.,  for  2-story,  50xl00-ft.  addition  to  bot- 
tling  works   of  Queen   City   Bottling   Works.      Estimated   cost, 

$20,000. 


Ohio,  Cineinnati — Bids  will  soon  be  received  for  2-8tory, 
125x400-ft.  machine  shop  and  foundry  for  Oesterlein  Machine 
Co.     Estimated  cost,  $75,000.      VN'illiam  Oesterlein,   Pres. 

Ohio,  Cineinnati — Bids  will  soon  be  received  bv  Anthony 
Kunz,  Jr.,  Arch.,  955  West  Court  St.,  Cincinnati,  for  2-story, 
«5x85-ft.  addition  to  fa<tory  on  Colerain  Ave.  of  John  Steptoe 
Shaper  Co.     Estimated  cost,  $20,000.     Noted  Dec.  30. 

Ohio,  Cineinnati — .Stegner  &  Hughes,  Arch.,  1012  Commer- 
cial Tribune  Bldg.,  Cincinnati,  will  award  contract  aljout  Mar. 
1  for  5-story,  230x1 20-ft.  factory  for  American  Tool  Works. 
lOstimated  cost,   $250,000.     Noted  Jan.   6. 

Ohio,  Cleveland — I'lans  being  prepared  for  2-story,  200x 
300-ft.  factory  for  A.  P.  VV.  Paper  Co.,  412  Rockefeller  Bldg.      • 

Ohio,  Cievelanil — Preliminary  plans  prepared  for  2-story 
factory  for  ClevelaiKi  Galvanizing  Works.  J.  Carter,  1423 
Illuminating   Bldg.,    Cleveland,   Arch.     Noted   Dec.   23. 

Ohio.  Cleveland — I'reliminarv  plans  prepared  bv  Mills, 
Rhines,  Bellamn  *t  Nordhoff,  Arch.,  Ohio  Bldg.,  Toledo,  for 
3-story  service  station  and  garage  for  Willys-Overland  Co. 
Estimated  cost,   $.50,000.     Note<I   Nov.   25. 

Ohio,  Cleveland — Farr  Brick  Co.,  Leader  News  Bldg.,  will 
build  96xl06-ft.  addition  to  plant  on  Independence  Hd.  Esti- 
mated cost.   $10,000. 

Ohio,  Cleveland — Bids  will  be  received  about  Mar.  1  for 
8-story,  211x330-ft.  and  71x222-ft.  warehouse  for  Home 
Financing  Co.  Estimated  cost,  $500,000.  Multon  &  Taylor, 
631   Hippodrome  Bldg.,  Cleveland,   Arch.     Noted  Nov.   11. 

Ohio,  Cleveland — (Official) — Bids  will  be  received  about 
Fob.  1  for  reinforced-concrete  factorv  at  East  49th  St.  an<l 
Superior  Ave.  for  National  Telephone  Supply  Co.  Estimated 
cost,  $50,000.  Richardson  &  Yost,  354  Rockefeller  Bldg., 
Cleveland,  Arch.     Noted  Dec.  30. 

Ohio,  Cievelanil — Schuster  Co.  plans  4-storv,  40xl60-ft. 
warehouse.  G.  B.  Bohm,  1627  Williamson  Bldgf.,  Cleveland, 
Arch. 

Ohio,  Columbus — Bids  will  soon  be  received  for  5-storv 
plant  on  North  5th  St.  for  Central  Ohio  Paper  Co.  Estimated 
cost,    $250,000.      Noted   Dec.    2. 

Ohio,  Kent — Plans  prepared  by  W.  C.  Owen  &  Co.,  Arch., 
Leader-News  Bldg.,  Cleveland,  for  2-storv  factory  for  Mason 
Tiie  and  Rubber  Co.  Estimated  cost,  $60,000.  Noted  Dec.  2 
and   16. 

Ohio,  I.>orain — National  Tube  Co.  will  build  additions  to 
plant    during    1916. 

Ohio,  Marietta — Marietta  Manufacturing  Co.  will  build 
1-story,  75x225-ft.  factory.  Estimated  cost,  $35,000.  W.  A. 
Winser,   Pres. 

Ohio,  .Springfield — Bids  will  soon  be  received  by  W.  H. 
Russ,  Arch.,  Merchants  National  Bank  Bldg.,  Indianapolis, 
Ind.,  for  4-story,  300x300-ft.  addition  to  plant  of  Bobbins  & 
Myers   Co.      Estimated   cost,    $150,000.      Noted   Dec.    30. 

Ind.,  Hamilton — Plans  being  prepared  bv  A.  M.  Strauss. 
Arch.,  Bank  Bldg..  Ft.  Wayne,  for  1-storv,  55xl25-ft.  garage 
for  Jnagy  Bros.      Estimated   cost,   $10,000. 

Mich.,  Detroit — Amalgamated  Association  Street  Railway 
Employees  plans  3-stoiy  factory  on  High  St.  Estimated  cost, 
$20,000.      Preston,    Brown    &    Walker,    Arch. 

MIeli.,  Kalamazoo — Bryant  I'aper  Co.  will  enlarge  plant. 
Estimated   cost,   $450,000.     Frank   H.   Milham,   Pres. 

Mieh.,  Kaliiniaxoo — Watervliet  Paper  Co.  contemplates  ad- 
dition   to   plant.      Estimated   cost,    $250,000. 

III.,  Chicago — Bids  will  be  received  about  Jan.  20  for  super- 
structure of  8-story.  130x333-ft.  warehouse  for  Beatrice 
Creamery  Co.,  132  South  Michigan  Ave.  Estimated  cost,  $900,- 
000.  John  Ahlschlager  &  Sons,  111  West  Washington  St., 
Arch.      Noted   Jan.    6. 

III.,  Chicago — Ryan  Car  Co.  will  build  1-story  factory  at 
13.500  Brainerd  Ave.  Estimated  cost,  $10,000.  J.  S.  Bennett, 
Arch. 

III.,  Chicago — A.  S.  Schulman.  5658  Blackstone  Ave.,  will 
build  7-story,  195x250-ft.  plant  at  Van  Buren  and  Sangamon 
St.      Estimated   cost,   $500,000. 

III.,  Chicago — Ontral  Cold  Storage  Co.,  recently  incorpor- 
ated, will  build  14-story,  100xl60x20S-ft.  cold-storage  plant  on 
Kiiizie   St.      Estimated   cost,   $900,000. 

III.,  Chicago — Bids  will  soon  be  received  bv  S.  Scott  Joy, 
Arch.,  1118  West  35th  St.,  for  4-storv  factorv  for  Central  Bag 
•Manufacturing   Co.,    1545   West   35th   St.     Noted   Dec.   23. 

Wis.,  LaCrosse — Plans  being  prepared  by  Parkinson  & 
Dockendorff,  Arch.,  LaCrosse,  for  5-story,  70xll0-ft.  ware- 
bouse  and  office  building  for  W.  A.  Roosevelt  Co.,  Front  and 
Vine  St.      Estimated  cost,   $60,000. 

Minn..  Minneapolis — Great  Northern  Ry.  contemplates  re- 
building roundhouse  on  Colfax  Ave.  Estimated  cost,  $75,000. 
A.   H.   Hogeland,   St.   I'aul,   Ch.    Engr. 

Minn.,  Minneapolis — Plans  being  prepared  bv  Long,  Lam- 
oreauv  &  Long,  Arch.,  830  Hennepin  Ave.,  Minneapolis,  for 
6-story,   163x200-ft.   warehouse  for  Minneapolis  Iron  Stove  Co. 

Minn.,  St.  Paul — Plans  being  prepared  for  plant  on  Roberts 
St.  for  Foot,  Scbulzc  &  Co.     Estimated  cost,  $500,000. 

Kan.,  Hutchinson — Kansas  Chemical  Manufacturing  Co. 
plans  to  enlarge  plant.     Estimated  cost,  $50,000. 

Kan.,  Wichita — Wichita-Oklahoma  Serum  Co.  contemplates 
building  plant  at  21st  and  Washington  St.  Estimated  cost, 
$50,000.      A.   A.    Reiff,    interested. 

Mo.,  St.  I.ouis — Bids  will  soon  be  received  by  T.  P.  Barnett 
Co.,  Arch.,  Central  National  Bank  Bldg.,  St.  Louis,  for  10- 
story   factory   for   lilanton   Manufacturing  Co.      Noted   Dec.   23. 

Mo.,  St.  Louis — Bids  will  soon  be  received  by  .1.  M.  Hirsh- 
stein.  Arch.,  Century  Bldg..  St.  Louis,  for  3-st6ry  warehouse 
and  foundry  for  Mathcs  Iron  and  Metal  Co.,  3132  North  Broad- 
way. 

Mo.,  St.  Louis — Preliminary  plans  prepared  tor  municipal 
dock  warehouse.  Estimated  cost,  $35,(i00.  S.  W.  Bowen,  City 
Hall.  Engr.     W.  T.   Findlv,  Secv.  Bd.  of  Pub.  Ser. 
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.\rk.,  IMilr  llofk— ROHi>  City  liuUny  will  l>iill<l  Mx  Mort. 
bukuiy.     iOHtliniiU'il  C'OHt,   flL'.OUO.     J.   I'UIIK,   IliteruMtvil. 

'I'rx..  <'<>rMli<nuii — CiiiHli'iinu  Ciitloii  Mill  t'o,  will  bulUI 
:!-Htui'y,    lOOxMO   It.    wiii'vliuUHu,       IChIIiiwiIi'iI    cuMt,    $:;fi,(l(IO. 

•re».,  I'orl  Arthur — CltlEuim  vuti'cl  |20,«Ut)  IxiiiiIh  for  ubat- 
tulr. 

Tvx.,  Sim  Aiituiilo — Inttti'iuitliiiiMl  Ni  (iiciit  Noithciii  l(y. 
havliiK  plitiiH  III  fpai't'd  for  ruuiitlhoUHU,  I'ii'IhIiI  tuiiiiul,  ut(^ 
<).    H.    t'l  Ittrnili-n,    fli.    lOiiKi-. 

ttkln.,  Illiu-k«fll-  (oniclal)  — ItltlH  will  lio  ici'dvod  about 
Fi'U.  1  1>\  .1.  .1.  liiiiwn.  Jr..  (!cii.  Mki.,  I'>if  "11  iclltu-ry  for 
I'laiiol    oil   Co.      l':Ntliiiati<il   coHt.    $:ill,(UlO.      Noti'il    Dec.    :HI. 

Wnah.,  'I'nooiiin  AnuTk-an  Siui-HIiir  and  UclliiInK  ('<>-  will 
bullil  aiUlltloiiH  lo  itlaiil.  l':Hlliiiat('(l  CdHl,  $riO(l,0(IU.  Call  !•'. 
Buc'U.    lOiiKi- 

«'«lir.,  Oiikhiiiil — I'.  SwaiiMon,  HoIvIiUm-c,  will  luillil  r:Hti)i> 
at   foot   of  !Uh  Ave,  Daklanil.      lOtttliiiatt-d  com.   Jliii.iioa 

('Hlir..  «»iiliirlo--Saii  Antonio  (JrowciH'  AnHoclatlon  will 
build  paiUlim  plant.  lOatlinati-d  coat.  $40,iU»0.  C.  McWhllney, 
.Scoy. 

Cnllf.,  ltt>«lliiuilM — I'lilon  Ice  Co.  cdntcniplMlp.s  pro-coiiUn^c 
plant  on  "th  St.  lOMtliiiatcl  cost,  JT.'i.iKMi.  .M,  n.  Uoldii.-i,  N'icc- 
I'res. 

llldN   III   iiikI   <'<inlriif(M    \tvnrili-il 

MnNN..  lluMtoii  i.Vll.sldii)-'  It.  H.  l!i'\  sinltli.  1SIT  Conunoii- 
wcalth  Ave.  awarded  c.intiacl  for  li-.slory,  rp:(xl7()-ft.  Kara»co 
and  store  bulbllim  to  .M.  K.  MACDONAM)  fc  SON,  ILS  C.ianlte 
St„    Ho.slon.      lOstliuated   co.st.   »3.'>.(MI(l.      Noted   .Ian.   (>. 

:ilnNi<.,  IIUNtoii — Contract  for  ;!-.stoi\.  Si;x'.l2-lt.  Karate  for 
Ceorne  H.  Walker  awarded  to  WIIITCOMH  *  KAVANAUCH 
CO..    I!    Heacon    St..    Ilo.stoii.       I'.st  liiiated    cost.    $r.().IIO(). 

MiiMN..  HoMtoii  -Contract  for  U-slor.v  Karane  for  Mitten 
Kstale  awanlcd  to  WlhhlA.M  F.  KKAKNS  CO.,  240  CambrldKe 
St.,    Cambridge.       Kstiniated    co.st.    $.".0,Ot»ll. 

MnNN.,  <'iimlirl)lK<' — Simplex  Wire  and  Cable  Co.  awarded 
contract  for  4-stor\-.  72xlt)7-ft.  wareliou.se  on  .Sidney  St.  to 
STONIC  \-  Wi:r.S'ri':it  CoKPOKATION,  HJ  Charles  Kiver  Rd., 
Hostoii.       I'Isliniateil    cost,    $2r,,IMI(l. 

.MiiNN.,  CiiinliridKc — J.  I'.  .S(|uiie  \-  Co.  awarded  contract  to 
F.  T.  X^KY  \-  CO..  I.N(\.  Spriimtleld,  for  7-story,  76xllO-ft.  cold 
storaKe    warehouse.       I'^stiniated    cost,    $125,000. 

li.  I..  Providence— Contract  awarded  to  C.  I.  HIC.NIOY  CON- 
STRl'CTIOX  CO.  for  l-storv.  ;tSx41-ft.  storage  building  for 
H.    Rosenblatt.      l';stiniated    cost,    $3B,000. 

R.  I.,  \\  ooii.soeket — (Oflicial)  —  .\inerican  Paper  Tube  Co. 
awarded  contract  for  4-story,  .'jfixieii-ft.  factory  to  TURNER 
CONSTKl'CTION  CO.,    11    Broadway,   New   York,   N.   Y. 

Conn.,  Hrial^^eport — (OfHcial) — HuUard  Machine  Tool  Co. 
awarded  contract  for  machine  .shop  to  TCRNKIl  CONSTRUC- 
TION  CO.,    11    Broadway.    New    York.    N.    Y. 

Conn.,  New  Haven — .Southern  New  England  Telephone  Co. 
awarded  contract  to  SPRRRY  it  THI':.\T  CO..  3H  Church  St., 
New  Haven,  for  1-story,  70xl20-ft.  storage  building.  Esti- 
mated cost,   $20,000. 

Conn.,  Mew  Haven — Marlin  Arms  Corporation  awarded 
contract  for  l-storv.  2.'>Ox400-ft.  factory  to  JAMES  STEWART 
&   CO.,    30   Church   .St..   New   York.    N.   Y. 

N.  Y.,  New  York — I  Horoush  of  Brooklyn) — Standard  Oil 
Co.  awarded  contract  to  H.  D.  BEST  CO.,  r>2  Vanderbilt  Ave., 
New  Y'ork,   for  storage   building.      Estimated   cost,   $10,000. 

N.  J.,  Bavonne — rOtficial) — Electio  Dynamic  Co.  awarded 
contract  for  addition  to  plant  to  JOHN  W.  FERGUSON  CO., 
United   Bank   Bldg.,   Paterson. 

N.  J.,  Camden — Eugene  E.  Nice  awarded  contract  for  var- 
nish works  and  thinning  plant  on  East  and  State  St.  and 
Pennsylvania  R.R.  to  PHILIP  HAIBACH  CONTRACTING  CO.. 
2fith   and   Thompson    St..    Philadelphia,    Penn. 

N.  J.,  Newark — Contract  for  1-story,  7r>xir)0-ft.  addition  to 
plant  of  American  Piston  Rod  Co.,  704  .South  11th  St.,  awarded 
to     ESSEX     CONSTRUCTION    CO.,     Newark.       Estimated    cost, 

$10,000. 

Penn.,  New  Castle — Contract  for  addition  to  plant  of  Amer- 
ican Car  and  Shij)  Hardware  Co.  awarded  to  ANDERSON  & 
FILEY,    New    Castle.       Estimated    cost,    $20,000. 

Penn.,  Pliiladelpliia — Contract  for  4-story,  51x61-ft.  ware- 
house at  244  North  3d  St.  foi-  Cover  cS:  Co.  awarded  to  H.  E. 
BATON.   12th  and   Sansom  St.,   Philadelphia.      Noted  Dec.   30. 

Penn.,  Philadelphia — Contract  for  2-story  reinforced-con- 
crete  warehouse  at  1224  Callowhill  .St.  for  Crucible  Steel  Co. 
of  America  awarded  to  FREUXD-SIEDENBACH  CO.,  Bulletin 
Bldg.,   Philadelphia.      Estimated  cost.   $3.j,000. 

Penn.,  Philadelphia — Ereyer  Ice  Cream  Co.,  9th  and  Cum- 
berland St..  awarded  contract  for  4-story  garage  to  KOELLE, 
SPETH  &  CO.,  26th  and  Oxford  St.,  Philadelphia.  Estimated 
cost,  $50,000. 

Penn.,  Philadelphia — Contract  for  5-story  reinforced-con- 
crete  factory  for  M.  Rice  Co.  awarded  to  HENRY  E.  BATON, 
Philadelphia.      Noted    Nov.    11. 

Penn.,  Philadelphia  —  Friedberger-Aaron  Manufacturing 
Co.,  18th  and  Courtland  St.,  awarded  contract  for  3-story, 
72x94-ft.  factory  to  WILLIAM  STEELE  &  SONS  CO.,  1600 
Arch  St.,   Philadelphia. 

Md.,  Baltimore — Contract  for  ."i-story,  28x42-ft.  factory  for 
DeFord  Co.  awarded  to  COWAN  BUILDING  CO.,  106  West 
Madison    St.      Estimated    cost.    $15,000. 

Md.,  Baltimore — George  W.  Eisenhauer,  1728  North  Charles 
St.,  awarded  contract  for  2-stoiy  gaiage  to  ARTHUR  F. 
WEST,    15   East   Fayette   St.      Estimated   cost,    $25,000. 

Md.,  Baltimore — Contract  awarded  to  CLARENCE  B. 
STUBBS  for  2-storv,  49xl56-ft.  garage  for  George  W.  Rife. 
Estimated  cost,   $25,000. 

Md.,  Hagerstown — Contract  for  industrial  building  for  H. 
Briscoe  awarded   to  GEORGE   B.   McWOLF,   6   Court   St. 


\  H.,  Niileiii — CoiniiM  ClKiirctle  .Machine  Co.  awanled  coii- 
liail  f<.i  2Mtoiv,  1211x1411  ft.  iiiaihlne  shop  lo  C.  MAItKLEY, 
ItoaiioKe.       ICslliii.'iled    .-..Nl,    $311.111111.      Noted    .laii.    11. 

\a.,  W  Inehenler  «'  I,,  ItidiliiHim  lee  anil  Cold-StoraKC 
Cm  iK.iiilloii  will  liulld  2-Mtoi>,  15iixl.M)-ft.  ijlanl  by  day  labor. 
I'^Htliiialed    I'liHl,    $.'ill,IHIII.      Noted    Dec.    !l. 

N.  C.,  U'IIhoh  Contraet  awarded  to  D.  J.  ROSE,  (iolilHboro, 
for  l-Mtiiry,  (lllxr>l)li-f I.  warehoUHe  on  BariieH  St.  fo|-  Atlantic 
CoiiMt  Mm-  It. 11.  E.  IS.  I'leaManl,  Wilmington,  N.  C,  Ch.  Engr. 
Noted    Oct,    2S. 

AIn.,  <'onl  Klre — (lleform  poHt-olIlco) — Dfal-CurtiM  Lumber 
Co.  awiiiiU-d  contract  for  factory  to  W.  1'.  CRAFT.  Estl- 
iiiated    cost,    $311,111111. 

MInh.,  l':ii|iora  <?.  M.  <iarner  awarded  contract  for  brick 
wai.liouse  to  W.  T.   MURRAV.      lOMtlmated   coMt,  $45,000. 

'I'enii.,  Challanooua  Contract  for  2-Mtorv,  70xl45-ft.  garage 
for  !•;.  .M.  I'rlmriore  awanled  to  <"IIANDLI'iR  tic  CAMPBELL, 
Chatliiiiooga.      Estimated   coHt.   $20,0(10. 

'I'enn.,  NnNhvllle — TenneHMce  Extract  Co.  awarded  contract 
foi-  plant  to  J.  A.  (J.  SLOAN.  EHtlmatod  coat,  $250,000.  Noted 
Dec.   30. 

Ohio,  <>llna--Contract  awarded  to  WILLIAM  BROAD- 
l'.i:cK.  St.  .Maiys,  for  3-Htory,  25xr.0-ft.  factory  for  Mersmun 
Bros.   .Vr    Brandt.      lOstiinated   cOHt,   $15,000.     Noted    Dec.   23'. 

Ohio,  Cleveland  AUyne-Ryan  Foundry  (^o.  awarded  con- 
tract to  Joll.N  <;.  WOIDE,  16511  East  Sfith  St.,  Cleveland,  for 
.S0xl40-ft.    foundry.      Estimated    cost,    $12,000.      Noted 
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Cleveland  -Contract  .-iwarded  to  H.  G.  SLAT.MYER  & 
.SONS  CONSTItl'CTlON  CO..  2(13  Lakeside  Ave.,  for  l-storv. 
!lSxlt!5-ft.  faitory  for  Globe  .Machine  and  Stamping  Co.,  1250 
West    7i;tli    St.       lOstiiiiated    cost,    $12,000. 

Ohio,  I'lnHt  Dayton  (Dayton  post  ofllce) — Manufacturers 
Prodiiclion  Co.  awarded  contract  for  l-storv,  60x350-ft.  plant 
.it  1st  St.  and  Burlington  Ave.  to  DAYTON  STRUCTURAL 
CONCRIOTIO  CO.      I'lstimated   cost,   $25,000. 

ttlilo,  Klyrla — Western  Automatic  Machine  Screw  Co. 
.-iwardeil  contract  for  2-Htory,  50x200-ft.  factory  to  JAMES  A. 
HlOWI'l'T,   2(ni   .M;isonlc  Temple.      Estimated  cost,   $25,000. 

Ohio,  'i'oledo — Doeliler  Die  Castings  Co.  awarded  contract 
for  2-story,  50x2(;()-ft.  factory,  2-story,  50xl60-ft.  casting 
building  and  1-story,  50xlSfi-ft.  foundry  to  A.  BENTLEY  & 
SONS  CO.,  201  Belmont  Ave.  Estimated  cost,  $60,000,  $30,000 
and   $15,000   resi)ectively.     Noted  Nov.  4. 

Ohio,  Toledo — (General  contract  awarded  to  J.  COMTE,  666 
Oswald  St.,  for  1-story,  50xl20-ft.  garage  for  James  Hidge, 
1925    Parkwood    Ave.      Estimated    cost,    $12,000. 

Ohio,  YoungNtown — Youngstown  Sheet  and  Tube  Co. 
awarded  contract  for  1,300-ton  steel  mixer  to  PENNSYL- 
VANIA ENGINEERING  WORKS,  New  Castle,  Penn.  Esti- 
mated cost,   $175,000. 

Mich.,  Detroit — Packard  Motor  Car  Co.  awarded  contract  to 
BRYANT  &  DETWILLER  CO..  Detroit,  for  5-story  factory  at 
East  Grand  Blvd.  and  Michigan  Central  R.R.  Albert  Kahn, 
Arch. 

Mich.,  Ionia — Ypsilanti  Reed  Furniture  Co.  awarded  con- 
tract for  5-story,  80xl00-ft.  factory  to  JACOB  HERRMAN  & 
SON,  Ionia. 

ill..  Chicago — Western  Plumbing  and  Supply  Co.,  3214  Fill- 
more St..  awarded  contract  for  1-story,  124.xl25-ft.  warehouse 
to  C.  PARRELL.     Estimated  cost,   $10,000.     Noted  Dec.  30. 

III.,  Chicago — Contract  for  masonrv  for  2-story  garage  for 
C.  Wright  awarded  to  WILLIAM  RITCHIE.  6651  Hartwell 
Ave.,   Chicago.      Estimated   cost,   $30,000.      Noted  Dec.   30. 

III.,  Chicago — Justrite  Manufacturing  Co..  350  South  Clin- 
ton St.,  awarded  contract  for  4-storv  warehouse  to  PASCHICN 
BROS.,  Ill  West  Washington  St.,  Chicago.  Estimated  cost. 
$40,000. 

III.,  Oak  Park— Contract  awarded  to  M.  RAUEN.  Ill  West 
Washington  St.,  Chicago,  for  1-story,  115xl30-ft.  L-shape 
plmt  for  Oak  Park  Ice  Co. 

Wis.,  Milwaukee — Weyenberg  Shoe  Manufacturing  Co.,  121 
Harmon  St.,  awarded  contract  for  reinf  jiced-concrete  for 
4-storv,  53xl46-ft.  factory  to  WISCONSIN  CEMENT  CON- 
STRUCTION   CO.,    masonry    to    P.    REISEN'S    SONS. 

Mo.,  St.  Louis — Contract  awarded  to  JITLIUS  H.  WISE  for 
3-story  warehouse  at  2806  Locust  St.  for  Beaumont  Real 
Estate   and    Mercantile   Co.      Estimated    cost,    $10,000. 

Calif.,  Calexico — Contract  for  factory  at  2d  .St.  and  Rock- 
wood  Ave.  for  Imperial  Valley  Hardware  Co.  awarded  to 
WELCH  &  "WRIGHT  CONSTRUCTION  CO.,  San  Diego.  Esti- 
mated  cost,    $45,000. 

Calif.,  Los  Angeles — NATIONAL  FIREPROOFING  CO..  322 
Central  Bldg.,  Los  Angeles,  at  $56,954.  awarded  contract  for 
warehouse  at  Alameda  and  Alpine  St.  for  J.  C.  Hills. 

FEDF.RAL  GOVERNMENT  W  ORK 

Proposed  AVork 

N.  H.,  Portsmouth — Piping  System — Bids  will  be  received 
by  H.  R.  Stanford.  Ch.  of  Bureau  of  Y'ards  and  Docks,  Navy 
Dept.,  Washington,  D.  C,  until  11  a.m.,  Feb.  5,  for  hot-water 
piping  system  at  Naval  Hospital,  Portsmouth. 

Md.,  Sharpshurg — Road  "Work — Bids  will  be  received  by 
James  Canbv.  Depot  Quartermaster,  Washington,  D.  C,  until 
11  a.m..  Jan.  20,  for  constructing  walk  to  9th  New  York  Monu- 
ment,  Antietam    Battlefield,    Sharpsburg. 

Mont.,  St.  Ignatius — Irrigation — Bids  will  be  received  by 
U.  S.  Reclamation  .Service.  St.  Ignatius,  until  Feb.  8,  for 
canals  and   structures   on   Flathead   Project. 

Panama — Miscellaneous — Bids  will  be  received  by  Maj.  F. 
C.  Boggs,  Gen.  Pur.  Agt.,  Panama  Canal,  Washington,  D.  C, 
until  lO:  30  a.m.,  Jan.  24.  for  furnishing  miscellaneous  supplies. 

Bids   In   and   Contracts  Awarded 
Mass.,  Attleboro — Post  Office — Contract  for  U.  S.  post  office 
at  Attleboro  awarded   to   KING   LUMBER   CO.,   Charlottesville, 
Va.,    at    $81,475.      Noted    Nov.    IS    and    Dec.    30. 


January  13,  1916 


ENGINEERING     N  E  W  8 


23 


N.  J.,  .Sen  tiirt — Bulkheads  and  Jetties — Thomas  Proctor, 
212  5th  Ave.,  New  York.  N.  Y.,  submitted  lowest  bid  for  ni-w 
bulkheads  and  jetties  at  State  Rifle  KanBe,  Sea  Girt.  Esti- 
mated   cost,    $10,000.      Noted    Dec.    ii. 

Md.,  Indliin  Head — Tank  and  Tower — All  bids  received  Oct. 
.iO  for  .steel  water  tank  and  tower  at  naval  provinf?  ground, 
Indian  Head,  rejected  by  Bureau  of  Yards  and  Docks.  Noted 
Oct.    14    and    Nov.    11. 

D.  <■.,  WuNliin;s;toii — Dredging- — Contract  for  dredR-inK  in 
Anacostia  Kiver  awarded  to  MARYI^AND  DREDGING  AND 
CONTRACTING  CO.,  Baltimore,  Md.,  at  .$44,000.  Noted  Dec.  9 
and    30. 

W,  Vn.,  WIieelinK — Power  House — Bids  were  received  Jan. 
(i  for  fireproof  power  houst-  at  Dam  No.  14.  Ohio  River,  (a) 
power  house  and  boiler  chimney  complete,  (b)  extra  concrete, 
(c)  extra  excavation,  as  follows:  Ohio  Building  and  Construc- 
tion Co.,  Cincinnati,  Ohio,  (a)  $23,500,  (b)  $8,  (c)  $0.75;  D.  T. 
Burton,  Mound.sville.  (a)  $24,800,  (b)  $8.90,  (c)  $0.80;  Earl  M. 
ICveison,  Brilliant,  Ohio,  (a)  $24,879,  (b)  |12,  (c)  $1.  Noted 
Dec.   9. 

Fill.,  Key  West — Repairing  Breakwater — Contract  for  re- 
pairing breakwater  at  Ft.  Taylor,  Key  West,  awarded  to 
R.    G.    ROSS,    Jacksonville,    at    $6.17    per    ton.       Noted    Dec.    9. 

Kill.,  I'eiiNucola — Building — Lowest  bids  received  Jan.  8  for 
Building  No.  52,  Navy  Aeronautic  .Station,  Pensacola,  were  as 
follows:  S.  F.  Fulghum  &  Co.,  Pensacola,  $12,504;  Henrv  Monk, 
Pensacola,   $14,740;   C.    H.   Turner   Co.,    I'ensacola,   .$12,993. 

Calif..  Beiiiola — Water  Main.s — War  Departnieat  awarded 
contract  for  water  mains  at  arsenal  to  PRINGLiE,  DUNN  & 
CO.,   338  Pine  St.,   San   Francisco,  at  $8,374. 

Guam — Steel  Towers — Bids  were  received  Jan.  8  for  two 
triangular  self-supporting  steel  radio  towers  at  radio  station. 
Island  of  Guam,  (a)  transportation  from  Norfolk,  Va. ;  (b) 
transportation  from  San  Francisco,  Calif.;  (c)  transportation 
from  contractors  works,  all  to  be  furnished  bv  government 
as  follows:  Pittsburgh-Des  Moines  Steel  Co.,  Pittsburgh,  Penn., 
(a)  $45,620,  (b)  $48,800,  (c)  $43,795;  Penn  Bridge  Co.,  Wash- 
ington, D.  C.  (a)  $43,235.  (b)  $46,900.  (c)  $41,438;  California 
Construction  Co..  San  Francisco,  Calif.,  (a)  $38,000,  (b)  $40,600, 
(c)  $37,000;  Dyer  Bros.  Golden  West  Iron  Works,  .San  Fran- 
cisco, Calif.,  (b)  $50,000;  Midland  Bridge  Co.,  Kansas  Citv, 
Mo.,  (a)  $44,287,  (b)  $47,378,  (c)  $41,805;  Chicago  Bridge  and 
Iron  Co..  Chicago.  111.,  (c)  $47,960;  Construction  and  Engi- 
neering Co.,  San  Francisco,  Calif.,  (a)  $37,200,  (b)  $38,614,  (c) 
$36,124.      Noted   Nov.   18. 

P.  I.,  CavUe — Buildings — Bids  were  received  Jan.  4  for  5 
buildings  at  Naval  Station,  Cavite,  (a)  work  complete,  (h) 
work  complete,  excepting  married  operator's  quarters,  as 
follows:  J.  H.  Tillman  Co..  Portland,  Ore.,  (a)  $141,750;  (b) 
$123,640;  Construction  and  Engineering  Co.,  San  Francisco, 
Calif.,    (a)   $54,000,    (b)    $42,800.     Noted  Nov.   11. 

CANALS,    DITCHKS — IHHIGATION 
I'roiiosed  Work 

N.  Y.,  Albany — (Oflficial) — Barge  Canal  Work — Bids  will  be 
received  until  noon.  Feb.  1,  by  W.  W.  Wothersi)oon,  State 
Supt.  of  Pub.  Wks..  for  completing  canal  from  about  Station 
No.  2449,  about  400  ft.  west  of  (5enesee  River,  to  about  Station 
No.  2566  +  58,  about  442  ft.  from  east  end  of  Contract  No.  6, 
under  Contract   No.   21-A.      Noted   Dec.   9.      (See   adv.) 

N.  Y.,  Albany — (Official) — Barge  Canal  Work — Bids  will  be 
received  until  noon,  Feb.  1,  by  W.  W.  Wotherspoon,  State 
Supt.  of  Pub.  Wks.,  for  completing  canal  from  Station  No. 
5130,  near  Sterling  Creek,  to  Herkimer-Oneida  County  line. 
Contract  No.  29-A.  Estimated  cost,  $162,005.  Noted  Dec.  9. 
(See  adv.) 

N.  Y.,  Albany — (Official) — Barge  Canal  Work — Bids  will  be 
received  until  noon,  Feb.  1,  by  W.  W.  Wotherspoon,  State 
Supt.  of  Pub.  Wks.,  for  increasing  height  of  dockwall,  grading 
and  surfacing  terminal  site  on  south  side  of  barge  canal  at 
end  of  Church  St.,  Medina,  under  Terminal  Contract  No.  51. 
Noted   Dec.   9.      (See  adv.) 

Tenn.,  .Meinithi.s — Ditch — Bids  will  be  received  by  Earl  Mc- 
Daniel,  Secy..  Wyanconda  River  Drainage  District  No.  1,  until 
Jan.   15,   for   17.3   mi.   drainage   ditch. 

Ind,  Parr — Ditch — Bids  will  be  received  by  J.  E.  Alter,, 
.Supt.  of  Constr.,  until  Jan.  15  for  ditch. 

Iowa,  Garner — Drainage — Citizens  of  Drainage  District  No. 
7,  comprising  3  townships  in  Hancock  County,  petitioned  for 
drainage  work.  Estimated  cost,  $185,000.  W.  S.  Benent,  Gar- 
ner, Engr. 

Minn.,  Albert  Lea — Ditch — Commissioners  of  Freeborn 
County  will  award  contract  for  Judicial  Ditch  No.  2  about 
March.      Estimated   cost,   $75,000.      F.   Tavis,   County   Audr. 

Minn.,  Albert  Lea — Ditch — Commissioners  of  Freeborn 
County  contemplate  constructing  Ditch  No.  30.  Estimated 
cost,    $20,000. 

Minn.,  LnnK-  Prairie — Ditches — Plans  being  prepared  by  W. 
H.  Poore,  Engr.,  Staples,  for  County  Ditches  Nos.  29,  30 
and    31. 

Knn.,  WeMtniwreland — Channel — Surveys  being  made  by  V. 
R.  Parkhurst,  Engr.,  Topeka,  in  Bellvue  Drainage  District, 
Pottawatomie  County,  to  change  channel  of  Vermillion  River 
and  2  tributaries. 

Mo.,  Roekport — Drainage — Election  will  be  held  in  Atchi- 
son County,  .Ian.  IS,  to  vote  on  formation  of  drainage  dis- 
trict to  diain   lowlands. 

Tex.,  Marfa — Irrigation — I...  C.  Brite  plans  irrigation  pump- 
ing plant  and   canal  system   to  irrigate  700  acres  of  land. 

Tex.,  Port  .4rthur— Drainage — Citizens  voted  $180,000  bonds 
foi-  storm-protecting  levees,  drainage  canals  and  pumping  ma- 
chinery.     Noted    Jan.    6. 

IV.  M.,  (lue.sta — Irrigation — Llano  Irrigation  Co.  will  install 
I)umping  plant  and  construct  Irrigation  system. 

Idaho,  Hoiiiedale — Irrigation — Succor  Creek  Irrigation  Dis- 
trict plans  storage  reservoir  at  Succor  Creek  to  irrigate  7,200 
acies.      W.    1>.    Martin,    interested. 


Calif.,  Saeruniento — (Official) — Canal — -Report  will  be  sub- 
mitted to  Legislature  In  1917  for  tidewater  canal  from  Sacra- 
mento to  San  Francisco  H.iy  Estimated  cost,  $1,000,000.  Paul 
M.   .\orboe,   Assistant   State    Engr.      Noted    Dec.    30. 

Calif.,  San  FranclMeo — Irrigation — Leon  Bly,  .San  Francisco, 
applied  to  State  Water  Commission  for  permission  to  build 
irrigation  system  to  irrigate  land  at  north  end  of  Honey  Lake 
Valley.  Tunnel  3,880  ft.  long  to  connect  with  canal  5,733  ft. 
long    will    be    constructed. 

UidH   In   and   ContraotH  Awarded 

Ma««.,  UoNtun — (Official) — Dredging — Contract  awarded  to 
GERRISH  DREDGING  CO..  101  Treniont  St.,  Boston,  at  23.4c. 
per  cu.yd.,  for  dredging  35,000  cu.yd.  in  Neponset  River.  Noted 
Jan.  6. 

N.  Y.,  Albany — (Official ) — Barge  Canal  Work — Bids  re- 
ceived Jan.  4  for  completing  construction  of  Champlain  Barge 
Canal  from  Northumberland  to  Stillwater,  Contract  No.  37-A, 
tiom  Great  Lakes  Dredge  and  Dock  Co.,  Albany,  $31,679;  James 
Stewart,  Inc..  30  Church  St.,  New  York,  $358,414;  Holler  & 
Shepard,   Rochester,   $454,763.      Noted    Dec.    9. 

K.  Y.,  New  York — (Boiough  of  Manhattan)  —  (Official) — 
Dredging — Contract  awarded  to  P.  SANFORD  ROSS,  IN(J.,  at 
$0,345  per  cu.yd.,  for  dredging  slip  east  side  of  Pier  No.  21, 
East   River,  Contract   No.   1487,  26,000  cu.yd.      Noted   Jan.   6. 

Neb.,  Fremont — Ditch — County  Commissioners  awarded 
contiact  for  Hamilton  Ditch,  614  mi.  long,  to  EWING  & 
BROCK ENBROUGH,   La   Fayette,   Ind.,   at   $0.0889   per  cu.yd. 

Calif.,  LoH  Au^eleH — Irrigation — Board  of  Supervisor.-; 
awarded  contracts  for  steel  pipe  foi-  first  unit  of  irrigation 
system,  comprising  about  85,000  acres  in  San  Fernando  Valley, 
to  LLEWELLYN  IRON  W(JRKS.  $159,800,  and  LACY  MANU- 
FACTURING  CO.,   $106,680.      Noted   Dec.   30. 

MISCFLL.VNFOIS 
PropoNed   Work 

MasH.,  BoMton — Lumber — Rids  will  be  leceived  until  noon, 
Jan.  27,  by  William  T.  Keough,  Agt.,  School  Com.,  801  City 
Hall  Annex,   for  lumber  for  vaiious  schools. 

K.  I.,  Providenee — Cement — Bids  will  be  received  until  2:15 
p.m.,  Jan.  17,  by  W.  C.  Pelkey,  Clk.,  for  7,000  bbl.  portland 
cement  and  1,800  bbl.  natural  cement.  Joseph  H.  Gainer, 
Mayor. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official) — 
Improving  Pavilion  —  Bids  will  be  received  by  Department  of 
Health,  Centre  and  Walker  St.,  Manhattan,  "until  10:  30  a.m., 
Jan.  20,  for  alterations  and  additions  to  east  and  west  porches 
of  isolation  pavilion  at  Kingston  Ave.  Hospital,  Kingston 
Ave.  and   Fenimore  St. 

N.  Y.,  New  York — (Borough  of  Queens) — (Richmond  Hill) 
— Elimination  of  Grade  Crossings — Long  Island  Railroad  Co. 
plans  to  eliminate  5  grade  crossings  in  Richmond  Hill. 
Estimated  cost,   $500,000.     J.  R.  Savage,  Jamaica,  Ch.  Engr. 

N.  Y.,  New  York — (Borough  of  Queens)  —  (Official) — 
Screens — Bids  will  be  received  by  Department  of  Health,  Cen- 
tre and  Walker  St.,  Manhattan,  until  10:  30  a.m.,  Jan.  20,  for 
screens  in  pavilion  on  grounds  of  Department  of  Health, 
Flushing    Ave.    neai-    Jamaica    Ave. 

.V.  Y.,  Syracuse — Comfort  Station — Bids  will  soon  be  re- 
ceived  by   Board   of  Contract  and   Supply   for  comfort  station. 

Md.,  Ilaltiniore — Cement — Bids  will  be  received  by  Board  of 
Awards  at  office  of  Richard  Gwinn.  City  Register,  until  Jan. 
15,   for  furnishing  city   with   portland  cement. 

Md.,  Baltimore — Pier — Plans  being  prepared  by  C.  M.  An- 
derson, Aich.,  for  concrete  pier  and  sheds  for  J.  S.  Young  Co., 
Boston  and  Elliott  St. 

Va.,  Hampton — Dock — City  contemplates  $90,000  .bond  issue 
for  dock   and   improving   sewer  system. 

Va.,  Norfolk — .Skating  Rink — Gilbert  C.  Chase  promoting 
company  to  construct  and  operate  ice-skating  rink.  Esti- 
mated  cost,    $15,000.      Harry   Mace,    Mgr. 

S.  C,  c;reenville — Elimination  of  Grade  Crossing — Reported 
that  Southern  Ry.  will  eliminate  grade  crossing  at  Poe  Mill 
on  Buncombe  Rd.  W.  H.  Wells,  Washington,  D.  C,  Ch.  Engr. 
of  Constr. 

lia.,  Abbeville — Dam — Movement  on  foot  to  build  dam  in 
Vermilion  River  to  hold  waters  of  stream  in  check  to  permit 
navigation    entire    year. 

La.,  .\ew  Orleans — Engine  Houses — City  will  construct 
three  engine  houses  to  replace  structures  destroyed  by  storm. 

Tenn.,  :tlemphiM — Track  Improvements — Illinois  Central 
R.R.,  Union  Ry..  Rock  Island  Lines  and  Louisville  &  Nashville 
R.R.  will  relocate  and  elevate  some  tracks  in  connection  with 
levee  improvements  of  cit\-.  A.  S.  Baldwin,  Chicago,  111.,  Ch. 
Engr..   Illinois  Central  R.R. 

Tenn.,  Nashville — Coaling  Plant — Nashville.  Chattanooga  & 
.St.  Louis  Rv.  awarded  contract  for  coaling  plant  to  ROBERTS 
&    SHAEFER   CO.,    Chicago,    111.      Estimated   cost,    $13,000. 

Ohio.  Cleveland — -(East  Cleveland) — Fire  Stations — Plans 
being  prepaied  for  2  fire  stations  by  Robinson  &  Miller, 
Leader-News    Hldg.,    Cleveland.      Estimated   cost,    $25,000   each. 

Ohio,  Cleveland — Park — Harry  L.  Davis,  Mayor-elect,  will 
establish  jiark  on  site  of  West  Side  Market  House,  West  25th 

and   Lorain   St. 

Ohio,  Cleveland — Swimming  Pool — Bids  will  be  received 
about  Feb.  1  for  2-stor\-,  30x70-ft.  swimming  pool  for  Y.  W. 
C.  A.  Estimated  cost,  $18,000.  Walker  &  Weeks,  1900  Euclid 
Bldg.,    Cleveland,    Arch. 

Ohio.  Conneaut — Docks — Bessemer  &  Lake  Erie  R.R.  ap- 
|)ropriated  $3,000,000  for  improvement  of  docks  and  yards. 
H.   T.   I'orter,   Greenville,   Penn..   Ch.   Engr. 

Ohio,  Detianee — Elimination  of  Grade  Crossings — See  item 
under   "Buildings." 

Ohio.  Dublin — Dam — Plats  being  prepared  by  R.  H.  Royce 
and  C.  F.  Bahrke,  Engrs.,  Franklin  County  Conservancy  Dis- 
trict,   Columbus,    of    townshiiis    along    Sciota    and    Whetstone 
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niver  prt'ijaiatoi  y  tn  IuiIIiUiik  "lam  on  Srliitii  Itlvcr  at  Dublin 
und  oiir  aliovi-  iiiiil   >iiit'   hcUiw   Stlntn   lUvor  ut  iJclawaie. 

Itllfh..  MuHkruoii  KlVfi'  lnii>i'i>vi'nii'ntH  '  Ulvui'  linprovi^- 
nuMitx  til  I'oNl  $:;i>.i>iHi  plmini-il.  AiiiHki'K<>»  ami  Ni-waVKn  Cnuii- 
tloM  to  ralMi-  JIO.OOO  of  lo.sl.  otluT  half  to  b«  boiiii;  by  U.  H. 
Uuvornini'iit.  • 

Mu..  Ml.  liUuU — Toniponiry  Dock — Hoard  of  KHtlintitu  uiiil 
A|ilioi'tloiiiiu'iit  apin'ovfil  ruiiuoHt  of  Hiiaril  of  I'ublii;  Survlcu 
to  I'Htabll.ih  temporary  Uuck  on  MIhmImhIppI  Ulvcr.  KMtlmatud 
co8t,    J  10,000. 

'IV*.,  DiilliiH — Koi'k.s  ami  Dams — Trinity  Ulvor  Navigation 
Conimllti'i'  will  awk  appropriation  of  |700,000  for  completion 
of   l.iK'kM  Mild    Damn  Num.   3  and   &. 

•Vex.,  I'ort  Arthur  I'lcaHUri-  PUm — Citizens  voted  $25,000 
boml.s    to    piiirlia.si'    propert>     for    pleasure    pier. 

WiihIi.,  .Srntllf — I'ry  Doek — Anderson  Steaml)Oat  Co.  will 
consti'ui'l  tlxatlnt;  diy  «lock  and  enlari;i'  shipyards.  Kstlmated 
cost,   $riOO,000. 

\\  nMli..  SonllU- — .*<no\vsluMls — iteported  that  lOiiKlneerinK 
Pi"parlnienl  of  liieat  Northern  Ky.  preparInK  plans  for  ron- 
creti-  snowslu'ils  to  replace  wooden  utructuros.  A.  H.  Hokc- 
land.  St.    I'aul,   .Minn.,   Ch.   Kn^r. 

Oro.,   I'orlliiiKl — See    item    under   "Hrldses." 

riillf,,  I.OM  AiiKeleH  Wharf  Cltv  will  conslruct  l.7no-ft. 
ndilitliin    ti>    .MiMinon    l.sland   Channel    Wharf. 

«luo..  Moiilroiil-  (Otilolal) — Comfort  Stations — Uids  will  be 
received  about  Keb.  10  by  L.  N.  .Senetal,  Secy.  Hd.  of  Comrs., 
for  3  comfort  stations  at  t'haboilex,  d'.Armes  and  Dominion 
St.  for  cltv.  Estimated  cost.  $5,000,  $S,000  and  iflO.OOO  respec- 
tively.     A.'   Chaussc,   City    Hall,    Arch.      Noted    Die.    30. 

On*.,  Toroiito — Sea  Wall  Knundations — Harboi-  Hoard  i)re- 
pared  plans  foi-  sea  wall  foundations  and  reclamation  of  land. 
Estimated    cost,    $2,700,000. 

IIIiIn   III   iiiul   CoiitraotM   Awnrdrd 
MiiMN.,    IloMtiiii — (Ko.Kbury) — Knuine     House — Contract      for 
alteration    to    KuKine    House    No.    14    on    Center    St..    Koxbury, 
awarded  to  P.   H.   McKIl.,L,OP,  137  West  Brookline  St.,  Boston, 
at    $12,7!12.      Noted    Dec.    2. 

MaMM.,  llOMtoii — (Uoxbury) — l^adder  House — Contract  for 
Ladder  House  No.  14  on  Dudley  St.,  Uoxbury.  awarded  to  M. 
r>.  UKAUY  CO.,  32  Hiverway  St.,  Brookline,  at  $13,94.').  Noted 
Dec.    2. 

MnNN.,  New  Iledford — Fire  Station — Bids  were  received  for 
cential  lire  station  from  Savole  Quarry  and  Construction  Co., 
$12.'').!)72:  Charles  H.  Matruire  Co..  $125,647;  J.  W.  Bishop  Co., 
109   Foster  St.,   Worcester.   $121,990. 

N.  Y.,  Charlotte — Fire  House — Board  of  Contiact  and  Sup- 
plv  awarded  contract  for  masonry  for  fire  house  to  PETER  C. 
H.A.IICK,   at   $10,701. 

N.  Y.,  New  York — (Borough  of  Bronx) — Elevated  Railway — 
Bids  received  .Ian.  10  by  InterborouKh  Rapid  Transit  Co.  (a) 
Section  No.  10-C  of  Sth  Ave.  and  162nd  St.  connection,  (b)  Sec- 
tion No.  6-B  of  West  Farms  Subway  connection,  (c)  Section 
9-B  of  Webster  Ave.  line  as  follows;  (a)  Battery  Construc- 
tion Co.,  $340,000;  Arthur '  McMullen,  $406,000;  I.,.  C.  Manuel, 
$417,000;  (b)  A.  L.  Guidone  &  Son,  Inc.,  $105,791;  Conners  Bros. 
Co.,  $10S,2S0;  Post  &  McCord.  $116,025;  (c)  RodKers  &  Collier. 
$841,000;  Pennsylvania  Steel  Co.,  $853,000;  Kaufman  &  Garcey, 
$857,000.       Noted    Jan.    6. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official) — 
Fence — Bids  received  Jan.  6  for  w.-i.  fence  and  setting  of  ar- 
tificial granite  gate  posts  around  Morningside  Park  as  fol- 
lows: F.  (Jradwohl  Engineering  and  Contracting  Co.,  101 
Park  Ave.,  $14,200;  Lazarre  &  Kaplan,  $14,799;  Louis  J.  Sieling, 
$14,S42.      Noted    Dec.    30. 

N.  Y.,  Rochester — Bath  House  and  Bandstand — Martens  Co., 
Cutler  Bldg.,  Rochester,  low  bidder  for  bath  house  and  band- 
stand in  Durand-Eastman  Park.  Estimated  cost,  $12,000. 
Foote,  Headley  &  Carpenter,  Arch.     Noted   Dec.   2. 

N.  J.,  Cape  May — Marconi  Tower — Contract  for  tower  and 
building  for  Marconi  Wireless  Telegraph  Co.  awarded  to 
SHERMAN    SHARP,    Cape    May. 

Md..  Baltimore — '^lausoleum — Contract  for  mausoleum  in 
Woodlawn  Cemetery  awarded  to  REPUBLIC  CONSTRUCTION 
CO.,   1401   Continental  Trust   Bldg.,   Baltimore. 

111.,  rhieajjo — (Official) — Fire-Engine  House — Contract  for 
fire-engine  house  at  4426  North  Kertzie  Ave.  awarded  to  WAR- 
NER CONSTRUCTION  CO.,  32  North  Clark  St.,  Chicago.  Esti- 
mated   cost.    $19,000.       Noted    Dec.    30. 

Tex.,  Freeport  —  Loading  Dock  —  Freeport  Sulphur  Co. 
awarded  contract  for  300-ft.  loading  dock  to  WESTING- 
HOUSE.  CHURCH,  KERR  &  CO.,  37  Wall  St.,  New  York,  N.  Y. 
Noted  Jan.   6. 

AVash.,  Seattle — Tunnel — Contract  for  reinforced-concrete 
tunnel  at  entrance  to  new  courthouse  and  city  hall  at  3d 
Ave.  and  Jefferson  St.  awarded  to  JAHN  CONTRACTING  CO., 
Pioneer  Bldg.,   Seattle,  at  $25,005.     Noted   Dec.   16. 

Calif.,  Meridian — Levee  Improvement — Contract  awarded 
to  MISSOURI  VALLEY  BRIDGE  AND  IRON  CO.  for  driv- 
ing ISO  piles  in  Girdner  and  Slough  Bends  to  keep  levee  from 
caving  when  river  is  high. 

Calif..  San  Diejso — Bulkhead — Contract  for  ripraping  bulk- 
head in  harbor  awarded  to  F.  W.  .STEFFEGEN,  San  Diego,  at 
$10,000. 

BlILDINGS 

Other  items  relative  to  Building  ConslrvclUm  will  he  fotmd  under  the  fnlloulng  head- 
inos:  "Industrial  Works;"  "Federal Government  IVorlc"  and  "MisccLluneuus  " 

Propa.sed    Work 
Mass.,     Sprin;^field  —  Citv     will     build     2-story,     138xl63-ft. 
school  in  spring.     Kirkham  &  Parlott,  Springfield,  Arch. 

Ma!48..  Tannton — Plans  will  be  prepared  by  James  E.  Mc- 
Laughlin. Arch.,  Ill  Dorchester  St..  Boston,  for  armory.  Esti- 
mated   cost.    $60,000.      Noted    Oct    21. 


MiiMM.,  WoreeNler-  Y.  Rl.  C.  A.  contemplateM  building  ut 
66    Main    SI        I'IhI  inuitid    co8t,    $300,000. 

It.  I.,  l'ro\lileiiei'  I'lanw  being  prepared  by  John  V.  O'Miil- 
ley.  Arch.  7.'.  West  mInlHter  St.,  for  parochial  school  for  St. 
Anne'.s    Miiilan    Cliiiich    Society.       iOHllniated    cost,    $40,000. 

II.  I.,  Wulliim  link.-  Waller  K.  Kontalne,  Arch.,  2K5  Main 
St.,  WoonHDiUil,  preparing  plans  for  3-Kli>rv,  95x207-ft.  and 
2-Htur.\,   30x90-ft.   brick  udilltionH  to  Slate  Sanitarium. 

Conn.,  .\Nhlnnd  CongreKatlon  of  AHhland  .M.  10.  Church 
will   conHtrucl    I -story    church   and    Sund;iv    school.      ICHtlmatud 

coHl.    $75. V.    T,    Hitler,    1119    First    National    Bank    BldK-, 

llunlington.    W.    Va..    Arch. 

Conn.,  Ilrlducport-  Plans  preiini'Od  by  CnsH  Gilbert,  Arch., 
11  East  24lh  St.,  New  York,  N,  Y..  for  bnlldinK  for  HrldKcport 
Savings    Hank.       Estimated    iiisl,    $200,000. 

N.  v.,  Allinuy— 1).  S.  Douglas,  Arch.,  100  State  St.,  prepar- 
ing plans  for  dormitory  for  New  York  State  CulleKe  for 
Teachers. 

i\.  v..  iilnichaniton  -(onicial)  — Bids  will  be  received  until 
Feb,  ir,  by  V..  W.  Dlckennan,  Arch.,  foi'  5-Hti)rv  bank  and 
olllce  building  for  Peoples  Trust  Co.  Estimated  cost,  170,000. 
Noted     Dec.    30. 

N.  v..  ilroiixvllle  Plans  i)repared  by  J.  H.  Phillips,  Arch., 
537   I'Mfth   .\ve..  New   Yoi  k,   for  addition   to  flrumatan  Hotel. 

N.  v.,  llull'alo — City  will  build  2-stoiy  social  center  build- 
ing. I'Isllinated  cost.  $40,000.  Howard  L.  Heck,  Municipal 
Hldg.,    HulTalo,   Arch. 

.\.  v.,  Ilnll'nio-  Plans  being  prepared  bv  Howard  L.  Heck, 
Arcli..  Municipal  Hlilg.,  for  8-room  addition  to  School  No.  17. 
Estimated    cost,    $65,000. 

i\.  Y.,  Chnppaijun — J.  I.  T.  Hiistol,  Metropolitan  Life  Bldg-, 
New  York,  and  associates  contemplate  building  town  hall  at 
Chappa<iua    to   be   leased    by    town.      Estimated   cost.    $60,000. 

.\.  v.,  I'ornluK  Hoard  of  Education  contemplates  election 
to  vote  on   $200,000   bonds   to  construct  new   high   school. 

N.  Y.,  lOaMt  Aurora — Bids  will  be  received  about  Jan.  15 
for  3-story,  100xl40-ft.  high  school.  F.  H.  Fuller,  Pres.  Bd. 
of    Education.      Estimateil    cost,    $125,000.  ■    Noted    Oct.    7. 

N.  Y.,  lOlniira — Plans  being  considered  by  Fraternal  Order 
of  Eagles  of  Elmira  for  3-story  clubhouse  on  south  side  of 
iCast   Market  St.      Estimated   cost,   $75,000. 

N.  Y.,  Haverxtraw  —  Hoard  of  Supervisors  of  Rockland 
County  contemplates  tuberculosis  hospital.  Estimated  cost, 
$50,000.      Josiah    Felter,    135   Hudson   Ave.,   Haverstraw,   Chn. 

N.  Y.,  Ithaea — Plans  being  prepared  by  Gibb  &  Waltz, 
Trust  c:o.  Hldg.,  foi-  motion-picture  theater  at  217  North 
Aurora  .St..  for  Century  Theater  Co.  Estimated  cost  between 
$50,000  and   $75,000.     Charles  Hamer,   318  Aurora  St.,   Mgr. 

N.  v..  Lake  Flaeid — Plans  will  be  prepared  by  Demers, 
Moseley  &  Campaigne,  Ilium  Hldg.,  Troy,  for  2-story  high 
and  grade  school  for  Hoard  of  Education.  Estimated  cost, 
between   $50,000   and    $60,000. 

N.  A'.,  .Mamaroneek — Plans  being  prepared  by  C.  T.  Oakley, 
Post  Rd.,  for  auditorium  and  .Sunday  school  as  addition  to 
parish  house  for  St.  Thomas  Episcopal  Church.  Estimated 
cost,    $40,000. 

N.  Y.,  -Mt.  KiMoo — Board  of  Education  contemplates  ad- 
ditions to  schools.  Estimated  cost,  $85,000.  George  W.  Cover, 
Supt.  Bd.  of  Education. 

N.  Y.,  Newark — J.  Silberfield,  148  Hunterdon  St.,  Newark, 
will  start  campaign  to  raise  funds  for  Y.  M.  H.  A.  building. 
Estimated   cost,    $100,000. 

N.  A'.,  New  York — (Borough  of  Bronx) — Plans  prepared  by 
N.  Serracino,  Arch..  1170  Broadway,  for  store  and  ofKce  build- 
ing at  3d  and  Brook  Ave.  for  Attilio  Pasquini,  30  East  42d 
St.,  Manhattan.     Estimated  cost,  $40,000. 

N.  Y.,  New  A'ork — (Borough  of  Manhattan) — Plans  being 
considered  by  Morse  Dry  Dock  and  Repair  Co.  for  2-story 
office  building  on  1st  Ave.  near  56th  St.  Estimated  cost, 
$60,000. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Plans  being 
prepared  by  F.  Zobel,  Arch.,  35  West  39th  St.,  for  12-story 
store  and  loft  building  at  Madison  Ave.  and  29th  St.  for  Bruns- 
wick   Realty    Co..    35    West    39th    St.      Estimated    cost.    $300,000. 

N.  A'.,  New  A'ork — (Borough  of  Manhattan)  —  (Official)  — 
Plans  being  prepared  by  James  Gamble  Rogers,  Arch.,  470 
Fourth  Ave.,  for  parish  house  at  921-3  Madison  Ave.  for 
Madison   Ave.   Presbyterian   Church.     Estimated  cost,   $100,000. 

N.  A'.,  New  A'ork — (Borough  of  Manhattan)  —  (Official) — 
Plans  prepared  by  Warren  &  W^etmore,  Arch.,  16  East  47th 
St..  for  hotel  on  48th  St.  near  Madison  Ave.  for  No.  33  East 
48th  St.  Realty  Co.     Estimated  cost,  $600,000. 

N.  Y.,  New  A'ork — (Borough  of  Manhattan)  —  (Official) — 
Merry  &  Boomer,  Broadway  and  34th  St.,  plans  to  construct 
26-storv  hotel.  Estimated  cost,  $10,000,000.  Beverly  S.  King, 
103   Park   Ave..   Arch. 

N.  A'.,  Rochester — Bids  will  soon  be  received  for  School 
No.  37.  Estimated  cost,  $90,000.  J.  S.  Mullen,  Secy..  School 
Bd.     Gordon   &  Madden,   Sibley   Bldg.,   Arch.      Noted  Nov.   11. 

N.  Y.,  Rochester — Bids  will  soon  be  received  for  Picadilly 
Theater  for  Clinton  Mortimer  Co..  care  of  Walter  H.  Seely, 
Carter  Bldg.  Estimated  cost,  $200,000.  Foote.  Headley  & 
Carpenter,    Carter  Bldg.,   Arch.     Noted    Dec.   23,   1915. 

N.  A'.,  Schenectady — Masonic  Organizations  of  Schenectady 
plan   to    build   5-story    home. 

N.  Y.,  STracnse — Citv  will  issue  $113,000  bonds  for  pur- 
chasing site  and  enlarging  William  McKinley,  Townsend  and 
Seymour  Schools. 

N.  A'.,  Watertown — Reported  that  city  contemplates  Tuber- 
culosis Hospital  on  County  Farm  on  Coffeen  St.  Hill.  Esti- 
mated  cost.   $40,000. 

N.  Y.,  A'onkers — (Official) — Bids  will  be  received  by  Col. 
Franklin  W.  Ward,  Secv.,  State  Bd.  of  Armory  Comrs.,  158 
State  St.,  Albany,  until  2:30  p.m.,  Jan.  28,  for  construction, 
heating,  plumbing,  drainage  and  electric  work  of  armory  for 
Company  "G"  10th  Infantry,  N.  G.  N,  Y.  (See  adv.,  Jan.  6 
issue.) 
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.\.  Y.,  honkers — Rids  will  be  received  bv  Edwin  P.  Howard. 
Chn.  of  YonktTM  Masonic  fluild,  I'utnam  "Station  Hldg.,  until 
Jan.  26,  for  teniijU-  at  Guion  St.  and  South  Broadway.  Esti- 
mated  cost.   $70,000.      Noted   Sept.   30. 

IV.  J„  Freehold — Board  of  Chosen  Freeholders  of  Mon- 
mouth County  plans  to  construct  3-story  courthouse.  Esti- 
mated   cost,    $40,000.      Joseph    McDermott,    Clk. 

N.  J.,  Garfield — Plans  prepared  by  J.  F.  Kelly,  Post  Office 
BldR.,  Passaic,  for  76xl40-ft.  Public  School  No.  4.  Estimated 
cost,   $4",, 000. 

IV.  J.,  Jerney  City — City  contemplates  building  teachers' 
training  school.  John  T.  Rowland,  Jr.,  100  Sip  Ave.,  Jersey 
City,    Arch. 

N.  ,1.,  MorriMtown — Plans  prepared  by  Guilbert  &  Betelle, 
Arch.,  6fi.')  Broad  St.,  Newark,  for  3-story  high  school  at  Early 
St,  and  Atnon  Ave.  for  Board  of  Education.  Estimated  cost, 
$ir>0,000.      John   Conklin,   Chn.   of   Bldg.   Com. 

]V.  J.,  Neivark — Bids  received  Nov.  30  by  Board  of  Educa- 
tion for  John  Catlin  School  rejected.  Revised  plans  will  be 
prepared  by  Ernest  F.  Guilbert,  City  Hall,  Newark.  Esti- 
mated cost,   $149,500. 

N'.  J.,  New  BruiiNwiek — S.  M.  Lipscomb,  Secy.,  Y.  M.  C.  A.. 
National  Bank  Rldg.,  New  Brunswick,  will  start  campaign  to 
raise  funds  for  Y.  M.  C.  A.  building.  Estimated  cost,  $100,000. 
K,  .1.,  Paterson — Plans  being  considered  by  W.  P.  Herr- 
man.  I'res.  of  Herrman  Co..  237  Ellison  St.,  for  loft  building 
on  Broadway  near  Erie   R.R.     Estimated  cost,   $40,000. 

IV.  J.,  Plainfield — Plans  prepared  for  citv  hall.  Estimated 
cost,  $60,000.  James  T.  McMurray,  Clk.,  and  Marsh  &  Gettv,  46 
Cedar  St.,  New  York,  N.  Y.,  Arch. 

Penn.,  Braddook — Bids  will  be  received  about  Feb.  1  bv 
W.  W.  Williams,  Arch.,  Magee  Bldg.,  Pittsburgh,  for  church 
and  rectory  for  S.  S.  Mary  and  Paul  Church.  Estimated  cost, 
$75,000.      Noted    Dec.    30. 

Penn.,  Butler — Board  of  Education  will  build  high  school. 
Estimated  cost,  $200,000.  William  G.  Eckles,  Arch.,  Lawrence 
Trust  Bldg.,  New  Castle,  Penn.  Harry  L.  Graham,  Secy.  Bd.  of 
Education. 

Penn.,  Conneaut  Lake — Plans  being  prepared  by  J.  L. 
Decker,  Arch..  507  Stambaugh  Bldg.,  Youngstown,  Ohio,  for 
3-story  hotel  for  D.  M.  &  Paul  McGuire  Co.  Estimated  cost, 
$50,000. 

Penn.,  East  Greenville — Bids  will  be  received  until  7  p.m., 
Jan.  17,  by  East  Greenville  Realty  Co.,  for  3-story  lodge  and 
store  building.  G.  C.  Freeman,  1111  North  11th  St.,  Reading, 
Arch. 

Penn.,  Kbensliurg — Contract  will  soon  be  awarded  for  im- 
proving   courthouse.      Estimated    cost,    $300,000. 

Penn.,  Erie — Bids  will  soon  be  received  for  3-story  high 
school  for  Board  of  Education.  Estimated  cost.  $300,000. 
William  B.  Ittner,   9th  and  Locust  St..  St.  Loui.s,   Mo.,   Arch. 

Penn.,  McDonald — Plans  prepared  bv  W.  G.  Pollock,  Arch., 
402  Garfield  Bldg..  Cleveland,  Ohio,  for  1 -story  bank  for  First 
National   Bank.      Estimated   cost,    $75,000. 

Penn.,  Marslialsea — (Bridgeville  post  office) — Plans  pre- 
pared by  John  P.  Brennam,  Arch.,  for  2-story  brick  and  sand- 
stone dining  room  for  Citv  Department  of  Charities.  Esti- 
mated  cost,    $45,000. 

Penn.,  Mononjiraliela — Plans  being  prepared  bv  C.  J.  Rieger, 
Arch.,  Germania  Bank  Bldg.,  Pittsburgh,  for  2-story.  85x90-ft. 
school  for  Board  of  Education.  Estimated  cost,  $50,000.  Hy- 
man  Landefeld,   Pres.,    Bd.   of   Education.      Noted   Dec.   9. 

Penn.,  New  Brighton — Board  of  Education  will  build  high 
school.     Estimated  cost.   $100,000.     D.  C.  ScoHeld.  Secy. 

Penn.,  Ne«-  Castle — National  Bank  will  build  8-story,  32x 
160-ft.  bank  and  office  building.  Estimated  cost,  $100,000.  H. 
M.  Wirsingm,  Bleakley  Bldg.,  New  Castle,  Arch. 

Penn.,  New  Kensington — Plans  being  prepared  for  4-storv, 
50xl20-ft.  addition  to  Y.  M.  C.  A.  building.  Estimated  cost, 
$50,000. 

Penn.,  Oil  City — Plans  being  prepared  by  E.  E.  Bailey  & 
Co.,  Arch.,  Chambers  Bldg..  for  edifice  for  First  Baptist 
Church.      Estimated    cost,    $50,000. 

Penn.,  Pittsburgh — Bonds  for  $110,000  sold  for  addition  to 
Beechwood-Beechview  School.  George  Gerwig,  Secy.,  Bd.  of 
Education. 

Penn.,  PittsliurKli — Board  of  Education  will  construct  ad- 
dition to  Halls  Grove  School.  Estimated  cost.  $150,000. 
George   Gerwig.    Fulton   Bldg.,   Secy.,   Bd.   of  Education. 

Penn.,  Pittsburgh — Bonds  for  $239,000  sold.  Proceeds  will 
be  used  for  constiucting  Perry  School.  George  Gerwig,  Ful- 
ton  Bldg.,   Secy.,   P.d.   of  Education. 

Penn.,  PittshurKli — Board  of  Education  plans  to  constiuct 
South  Hills  High  School.  Estimated  cost,  $435,000.  Alden  & 
Harlow.  Farmers  Bank  Bldg..  Arch.  George  Gerwig,  Fulton 
Bldg.,    Secy.,    Bd.    of  Education. 

Penn.,  Reading — A.  A.  Ritcher,  6th  and  Court  St.,  preparing 
plans  for  two  buildings  for  Chronic  Insane  Asylum  at  South 
Mountain.     About  $150,000  available   for  this   purpose. 

Penn.,  Seranton — Bids  will  soon  be  received  for  altering 
theater  and  store  building  for  Hippodrome  Amusement  Co. 
Estimated  cost.  $70,000.  Leon  Lempert  &  Son,  149  Cutler 
Bldg.,    Rochester,    N.    Y.,    Arch. 

Penn.,  Sliarpsburg — Bids  will  be  received  until  Feb.  4  for 
church    for    St.    Mary's   Parish.      Estimated    cost,    $100,000. 

Penn.,  AVoodvlIIe — County  Commissioners  of  Pittsburgh 
authorized  bond  issue  of  $125,000  for  Tuberculosis  Hospital, 
sewage-disposal  plant  and  appuitenances  at  County  Home. 

Md.,  Baltimore — Bids  will  soon  be  received  by  Y.  W.  C.  A., 
Cathedral  St.  and  Park  Ave.,  for  gymnasium  and  dormitory. 
Estimated  cost,  $50,000.  Oliver  B.  Wight,  1127  Munsey  Bldg., 
Arch. 

D.  C,  WoHhington — East  Gate  Lodge  No.  34  A.  F.  &  A.  M., 
will  construct  three-stoi-v  temple  and  store  building  at  Mills 
St.  and  Rhode  Island  Ave.  N.  E.  C.  C.  Jones  and  H.  W.  Thayer, 
621   Riggs   Bldg.,    Archs. 


IJ.  C,  WashinKton — Plans  being  prepared  for  10  buildings 
at  Wisconsin  Ave.  and  Davis  St.  for  National  School  of  Do- 
mestic Art  and  Science.     C.  F.  Wood,  Fendall  Bldg.,   Engr. 

D.  C,  'U'aHliinKrton — Bids  will  soon  be  received  by  R.  W. 
Geare,  Arch.,  327  Woodward  Bldg.,  for  3-story  theater.  Esti- 
mated cost,  $100,000.     Noted  Nov.  11.    • 

Va.,  .Alexandria — Plans  will  be  prepared  by  W.  B.  Wood 
Arch..  X16  Connecticut  Ave..  N.  W.,  Washington.  D.  C.  for 
hospital  at  W.ishington  and  Duke  St.  to  be  known  as  Alex- 
andria  Hospital.      Estimated    cost,    $50,000. 

Va.,  Norrolk — Plans  being  prepared  tor  addition  to  South- 
land Hotel.  TCstimated  cost  between  $50,000  and  $75,000.  G. 
L.   Fentress,    Mgr. 

AV.  Va.,  Clarksbure — St.  Paul's  Methodist  Episcopal  Con- 
gregation plans  to  build  church  at  Chestnut  and  Main  St.  Es- 
timated   cost.    $40,000. 

W.  Va.,  Fairmont — Baltimore  &  Ohio  Railroad  Co.  plans 
to  construct  passenger  station  at  Fairmont.  F.  L.  Stuart, 
Baltimore,  Ch.  Engr. 

\V.  Va.,  Fairmont — Plans  prepared  for  3-storv  office  build- 
ing  for   Bell   Tel.pliono  Co.      F.   R.   Dunning.   Local   Mgr. 

'W.  Va.,  liuntinuton — Plans  being  considered  bv  .St.  Fran- 
cis Hospital  AsKoeialion  for  hospital  near  Ritter  Park.  Esti- 
mated  cost,    $250,000. 

VV.  Va.,  Weirton — Bonds  for  $50,000  voted  by  citizens  of 
school  district  including  Weirton,  Holliday's  Cove  and  Zaila 
for  school  on  Taylor  Ave. 

VV.  Va.,  West  Liberty — State  Board  of  Control  of  West 
Liberty  Normal  School  contemplates  addition  to  school.  Esti- 
mated  cost,   $40,000. 

N.  C,  .Vsheville — William  H.  Lord,  Arch.,  will  prepare 
plans    foi-    high    school.      Estimated   cost,    $150,000. 

N.  C,  Dob.son — Commissioners  of  Surry  County  will  award 
contract  for  new  courthouse  about  April.  Estimated  cost, 
$80,000.  Harry  Barton  and  R.  J.  Hughwa,  Greensboro,  Assoc. 
Archs.      Noted   Nov.   25. 

N.  C,  Durham — Bids  will  be  received  about  Feb.  15  bv 
George  W.  Watts,  Chn.  School  Bd.,  for  2  schools,  one  at  Jack- 
son and  Warren  St..  other  on  Watts  St.  Estimated  cost,  $70,- 
000.      Noted    Dec.    30. 

N.  C,  Fuquay  Springs — Company,  organized  with  $200,000 
capital  stock  to  be  known  as  Fuquay  Springs  Corporation,  to 
construct  hotel  estimated  to  cost  $50,000.  W.  H.  Aiken,  W.  H. 
Aiken,  Jr.,   and   K.   B.   Johnson,   interested. 

S.  C,  Greenville — Election  will  be  held  Jan.  25  to  vote  on 
$75,000  bonds  for  improving  schools.  P.  T.  Pavne,  Chn.  of 
School    Trustees. 

S.  C,  Spartanburg — Carolina,  Clinchfield  &  Ohio  Ry.,  con- 
templates building  freight  terminals.  Estimated  cost,  $200,- 
000.      Ward   Crosby.   Johnson   City,   Tenn.,    is   Ch.    Engr. 

Ga.,  Maeon — Hospital  Committee  plans  to  build  additions 
and  improve  present  building  of  City  Hospital.  Edward  F. 
Stevens,   9   Park   St.,   Boston,    Mass..   Arch. 

Fla.,  De  Funiak  Springs — Citizens  of  Walton  County,  Spe- 
cial Tax  District  No.  1,  voted  $40,000  bonds  for  new  high 
school  and  improving  other  schools.  D.  N.  Trotman,  Secy., 
Bd.  of  Pub.  Instruction. 

Fla.,  Miami — Bids  will  be  received  about  Feb.  15  by 
McAllister  Hotel  Co.  for  8-storv  hotel.  Frohling  &  De  Garmo, 
Arch.     Noted   Dec.   16. 

Ala.,  Mobile — Press  reports  state  that  Battle  House  has 
been  leased  by  S.  H.  Peck,  Grand  Rapids,  Mich.,  who  will 
expend   $40,000   for   remodeling   same. 

Miss.,  Clarksdale — Delta  Bank  and  Trust  Co.,  recently  in- 
corporated with  $500,000  capital  stock,  will  construct  6-storv 
bank  and  office  building.  Estimated  cost,  $140,000.  G.  Fitz- 
gerald and   R.   M.   McWilliams,   interested. 

Miss.,  Jackson — City  contemplates  issuing  $120,000  bonds 
for  city  hospital. 

Miss.,  .Marion — -(Official) — Citizens  defeated  $100,000  bonds 
for  agricultural   high   school.      Noted   Oct.   28  and   Dec.    30. 

La.,  Monroe — According  to  press  reports  Woodmen  of 
World   plan   to   construct   building.      Estimated   cost,   $40,000. 

La.,  New  Orleans — A  15-storv  addition  will  be  constructed 
to  De  Sota   Hotel.     V.  Le   Beau,   Mgr.  <, 

La.,  New  Orleans — B.  P.  O.  E..  Lodge  No.  30.  plans  to  con- 
struct  lodge   building.      Estimated   cost,    $150,000. 

La.,  Ne^v  Orleans — Plans  being  prepared  by  E.  A.  Christy, 
Arch.,  for  5-story  store  and  apartment  house  for  Adam  Wirth. 

'I'enn.,  Greenville — Commissioners  of  Greene  County  appro- 
priated  $50,000   for  new  courthouse.     J.   R.   Kilday.   Chn. 

'I'enn.,  Nashville — Bids  will  be  received  until  FeVi.  15  by  A. 
Ten  Eyck  Brown.  Porsythe  Bldg.,  Atlanta,  Ga.,  and  Russell  H. 
Hart,  Nashville,  Archs..  for  remodeling  Vanderbilt  Law  Bldg., 
for  commercial  club.     Estimated  cost,  $70,000.     Noted  Nov.   11. 

Ky.,  Dawson  Springs — Dawson  Springs  Hotel  and  Sani- 
tarium Co.,  recently  incorporated  with  $300,000  capital  stock, 
plans  to  construct  hotel  and  sanitarium  at  Dawson  Springs. 
H.   O.   Hearly,   Louisville,   interested. 

Ohio,  Akron — Plans  being  prepared  bv  Harpster  &  Blis.s, 
Arch.,  Nantucket  Bldg.,  Akron,  for  2-story,  S3xl30-ft.  addi- 
tion to  club  building  for  M.  O'Neil,  to  be  leased  by  Akron  City 
Club  Co.     Estimated   cost,   $50,000. 

Ohio,  Cincinnati — Bids  will  be  received  about  Feb.  1  b.v 
Ohio  Miami  College  of  Medicine  of  Cincinnati  University  for 
4-story  medical  college  with  two  3-story  wings.  Estimated 
cost.  $200,000.  Samuel  Hannaford  &  Sons.  601  Hubert  Bldg., 
Arch. 

Ohio,  Cincinnati — Samuel  Hannaford  &  Sons,  Arch..  601 
Hubert  Bldg.,  will  prepare  preliminary  plans  for  Hoffman 
School.  Estimated  cost,  $175,000.  C.  W.  Handnian,  Bus.  Mgr., 
Bd.  of  Education. 

Ohio,  Cincinnati — Directors  of  Longview  Hospital  applied 
to  Commissioners  of  Hamilton  County  to  issue  $300,000  bonds 
for   new   buildings. 
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Ohl».     <-.lrvrIiiiiil      In i      *      Miill.T.      r.l      VV.Ht      .\laln     St.. 

rnlc.i.K.wn.     P.-iu...     i.irpi.iltiK     plMii.M     f..i     SuiKlnv     h.'  ic><)l     iiii.l 
.hiu-.li   for   liiiiiuiMiu"!    llMptlHt  I'huic'li.      lOslliimlc.l   I  (.Ht,  $r.().ilO(). 

II.     l.llfCIIV,      ID.IitUI     lllllllllWIIV     Avc>.,     fhii..     ItlllK.     ("Ml. 

ithlo.  «lcv.lniiil-  IMiiiiH  will  l><>  picMiar.Ml  by  W.  It.  M<f"l- 
i.aiU  \rih.  I!il.  "f  hMiH-iilloii  IUcIk.,  I'.iiHt  t.th  St.  anil  UocU- 
wirAv....  r..r  l.lKh  H.'lu.ol.  KHlliualPil  comI.  Jl,2r,().O00.  S.  IC. 
Ilvi.'.   I'lk.,    l!(l.   "I"    IMiicalloii.      Noli'd    Dof.   "JS. 

Ithlo.  |-|«'Vfliiinl      \V.    U.   MiCoinack,   Ai<h.,   Hil.  "f  lOdiic  utlon 
i;i.l«.,    ICaHt    r.lli   SI.   anil    Kockwoll    Av« 
iwo     ma.l.-     M<li.H)lH.        ICHllinat. 
Ilvif.   iMk..    Ii<l.   of    lOiliu-atlon. 

Olilii.  «'lev.-liiiiil  lUilH  win  !>.■  tii.lv.cl  ill. .ml  Kcb.  1  by 
Iliibl.cU  \-  It.ti.'M.  Aicb.,  L'lil  Av.-iiui-  lililK..  f'H  ilubhouHC  ami 
iii.lltoriiiin  fiM-  Al  Koran  Toniiilo  of  M>8llc  Shilne.  lOBtlniateil 
O.St.    $:t(iii,ltOO       Notoil    Nov.    11. 

Ohio.  Ilfvcliinil  PlniiH  bcln^  ptppnicd  by  Oileblo  ICiinl- 
iiviMliii:  Co..  siiN  Cuvabok'a  HUIk.,  for  iii()llon-i)lctnri-  tbcatfi- 
lor   .Mary   A.    Krltz.   4^0    Kast    124lh   St.      Kstlmatod   coHt,   $10,000. 

Ohio.  «l»-v.>lnml  — niilM  will  be  li-i-nl  veil  about  I''<1>.  '  '»' 
lU.banlson  *  Yo.st.  Ai«b..  :t.Vl  Uocki-fellof  MldK.  for  Ih.at.r 
and  .stor.'  bvilldlnn  for  .Mall  Hulldhik'  <'o.  Kstlniatrd  co.st, 
$i;.'i.OOO.      1.1.    Beohl.    260   Superior   Ave.,    I'res.    and   lion.    Mur. 

Ohio.  rievelniHl— Plans  belnjr  nrepar.-d  by  Fulton  &  Taylor. 
Knur  llippodronic  Ari-ade,  for  fri-inibt  terminal  bulldinKs  at 
West'  !»tli  St.  and  .Main  Avr.  for  Home  KlnanclnK  Co..  8U 
Williamson    HIiIk.      Kstimated    cost.    $2,000,000. 

<Milo.  (■.ihiiiihiiM— Directors  of  Y.  M.  C.  A.  plan  to  construct 
new    biiililinu. 

Ohio,  netiiiiiee — Baltimore  &  Ohio  Railroad  Co.  will  expend 
$(;4.-..000  for  new  pas.senKer  and  fieinht  depots  In  Latty  Rd., 
elimination  of  urade  crossings  and  double-tracklnK  its  Une.s 
tlirouKh  citv  and  enlarging  its  yatds.  K.  L.  Stuart,  Ijaltlmore, 
Mil,,    Ob.    ICnprr. 

Ohio,  Kant  YouuKHtowii— Roard  of  Kdueation  will  soon 
award   contract    for    12-ri)oin    school.      Estimated    cost,    .fbO.OOO. 

Ohio,  K.IyrIn — Plana  beinp-  prepared  by  W'alker  &  Weeks, 
Arch.,  moo  Kuclid  Bldp.,  Cleveland,  for  10-story  bank  and 
otllce  buildinp  for  Lorain  County  Banking  Co.  Estimated  cost, 
$2.'i0.000.      Arthur    B.    Taylor,    Pres. 

Ohio,  Fremont — Plans  beinpr  preiiared  by  Langrdon  &  Hohly, 
\rch  1442  Nicholas  BldR..  Toledo,  for  3-story,  6O.\100-ft. 
temple  and  auditorium  for  Masonic  Temple.  lOstimated  cost, 
$('.0,000.      John   Sherman,    Fremont,    Chn.    HldK'.   Com. 

Ohio,  Hniuilton — Construction  of  gymnasium  at  Hamilton 
IliKh   School    bciUK   considered    by   Board   of   Education. 

Ohio.  Ironton — Plans  beins  prepared  by  Weber,  Werner  & 
Adkins,  Arch.,  1206  Mercantile  Library  Bids.,  Cincinnati,  for 
.l-storv  temple,  store  and  office  building  for  1- .  &  A.  M.  Temple 
Association.  Lawrence  Lodge  No.  108.     Fred  Sanda,   Chn. 

Ohio,  I.nkewood— Bids  will  be  received  about  Feb  1  by  P. 
T.  Harrold.  (Mk.,  Bd.  of  Education  ^>  a'ljfn  J^<';  .  f"";,  '^'«nf; 
school.  Estimated  cost,  $2.50,000.  Charles  W.  Hopkinson.  900 
Rose  Bldg.,   Cleveland,   Arch.     Noted   Nov.   IS. 

Ohio,  McCutehenvllIe— Bids  will  be  received  in  spring  for 
2-story.  T.'lxlSO-ft.  centralized  school.  Estimated  cost,  $60,000. 
John  ciabaugh,  Pres.,  Bd.  of  Education. 

Ohio,  Mansfleld — New  hospital  at  Children's  Home  and 
County  Infirmary  recommended  by  L.  V.  Palmer,  Pres.  of 
Richland   County   Bd.   of  Visitors. 

Ohio,  .Martins  Ferry — Board  of  Education  plans  to  con- 
struct  new    high    school.      Estimated    cost,    $100,000. 

Ohio,  NewhnrK — (Cleveland  post  office)  —  (Official) — Bids 
will  be  received  until  Feb.  1  by  William  J.  Carter.  Arch..  Il- 
luminating Bldg.,  Cleveland,  for  4-story  Masonic  temple  for 
Newbuig-  Masonic  Temple  Co.  Estimated  cost,  $65,000.  Noted 
Dec.   30. 

Ohio,  Plain  City — Board  of  Education  plans  to  construct 
school. 

Ohio,  Portsmouth — Commissioners  of  Sciota  County  con- 
template construction  of  2-story  Children's  Home.  Estimated 
cost,   $75,000.      G.    M.    W^atkins.    Pres. 

Ohio,  Ravenna — Bids  will  be  received  about  Mar.  1  by  A. 
Miller  &  Son  Arch..  409  Dollar  Bank  Bldg.,  Youngstown.  for 
1-storv  76xl04-ft.  church  and  Sunday  school.  Estimated 
cost,  $40,000.     R.  Hollowell,  Chn.  of  Bldg.  Com.      Noted  Dec.   16. 

Ohio,  Reading— Bids  will  be  received  in  spring  by  Board 
of  Education  for  2-storv  school.  Estimated  cost,  $60,000. 
Garber  &  Woodward,  Union  Central  Bldg.,  Cincinnati,  Arch. 
Noted    Nov.    IS. 

Ohio.  AVillOMghbT — Andrews  Institute  for  Girls  will  build 
institutional  group  of  buildings.  Estimated  cost  $1  00(^OO0. 
A  H.  Van  Gordon,  1382  West  Ninth  St.,  Cleveland,  Ohio, 
Pres. 

Ohio,  AVoo.ster — State  Agricultural  Experiment  Station 
plans  to  construct  chemical  laboratory.  Estimated  cost, 
$75,000. 

Ohio,  Younsstown — Preliminary  plans  being  prepared  by 
E.  R.  Thompson,  Arch..  524  Belmont  Ave.  for  2-.story  grade 
school.  Estimated  cost,  $70,000.  W^  N.  Ashbaugh,  20  AVest 
Wood   St.,   Dir.   of   Schools. 

Ohio,  Youns-stown — State  contemplates  construction  of 
convention  hall  and  armory.  Estimated  cost.  $75,000.  B.  L. 
Bargar,   Hayden   Bldg.,   Columbus,   Secy.,   State   Armory   Bd. 

Ohio,  Youngstown — Board  of  Education  will  award  con- 
tract for  Pine  Hollow  grade  school  about  Mar.  1.  Lstimated 
cost,    $73,000.      Noted    Dec.    23. 

Ind„  Evansville — Plans  will  be  prepared  by  Gilbert  Co.. 
Arch.,  305  Furniture  Exchange  Bldg.,  Evansville,  for  1-story 
motion  picture  theater  for  American  Amusement  Co.  Ji,sti- 
mated  cost,   $75,000. 

Ind..  Ft.  Wayne — Contract  will  soon  be  awarded  for  edifice 
for  Christ  English  Lutheran  Chuiih.  Estimated  cost,  $50,000. 
Noted  Dec.   23. 


tiiil..  I'l.  Unjiie  riaoM  «lll  I..-  preiiaied  1,>  ( ■,  |{.  Wealh.r- 
linm.;.  Ar.li,  ll;iiMiIti>ii  .National  Hunk  IIIiIk..  for  NvniiKogue 
f..r  A.li.lMlli  \iMliali.m  CongriKatlon  ICMtliiiatcd  coNt,  $7,5,000. 
■  nil.,  I''riiiiklln  I'lauH  prepared  by  Herbert  l''oltz.  Arch., 
Indlanapoll.H,  for  .Masonic  Home  for  Order  of  Eantorn  Star. 
lOMllmateil    cost,    $200,000. 

Ind..  «;Hry  IIIiIh  will  be  received  In  NprliiK  for  1-Btory.  12r)X 
12.'.-fl  Ibealer  for  E,  I).  .S.-lby,  220  South  Sixth  St..  Coshocton. 
Esllmaled    cost,   $.50,000.      Noted   Aug.    12. 

Ind.,  IndlnnniioIlM-  l-'iederlck  Walllck.  Arch.,  1062  Lenicke 
.\iinex.  pn|iarlng  jdans  for  12-Htory  hotel.  eollHeum  and  dls- 
pl.i.v  biillillng  for  Indlan.'i  ('ollseum  Corporation,  906  Hume- 
.Man.siii     III.Im.       Robert    S.    Fbtcher,    .Mgr. 

Ind..  Kolionio — Kokomo  Lodge  No.  ]!»(),  It.  P.  O.  E..  contem- 
plates   ciiiisti  M.ling    building.       Estimated    losl,    $00,000. 

Ind..  Notre  llnnie  I'lilversltv  of  .N'otie  Dame  plans  to  con- 
slruet  AliiMinl  ;in.l  Knights  of  Columbus  Ruilding.  Esti- 
niated    cost.    $12.5,000. 

Ind.,  I'lereeton — Board  of  Education  plans  2-8tory  high 
and  grade  sihool.  Estimated  cost,  $40,000.  I'Vfahurin  & 
.M.ibiii in,    l''t.    Wa.\tie,   Arch. 

Ind.,  MnoenneM  Citizens  voted  to  Issue  $138,000  bonds  for 
siboi.l.     J     W.    .McCoy,   Secy.,   School   Bd.      Noted   Dec.   23. 

>lleh..  Oetroil  City  will  build  2-Htory  relnforced-concrete 
siiii>..l.       lOslimaliil    cost,    $11,5,000. 

>lieli..  (•rnnd  UniildH-  Contract  will  soon  be  awarded  for 
first  building  of  Calvin  College  at  Franklin  and  Fuller  Ave. 
I':stliiiated  cost.  $1.50,000.  This  Is  first  of  $1,000,000  group  of 
buildings  which  will  be  constructed  by  Christian  Reformed 
Church   People  of  Grand   Rapids. 

■»lieh..  ManlMlIfiue — Bonds  for  $125,000  voted  by  citizens  for 
cenlial    srhi.ol.       .Voted    Oct.    2S. 

>Ileh..  .MuMkfgon — Knights  of  Pythias,  Lodge  No.  32,  plana 
to  construct  5-  or  6-story  lodge  and  otflce  building  at  3d  St 
and   Clay   Ave. 

.llleh..  Port  Huron^ — Election  will  be  held  Jan.  31  to  vote 
on  $100,000  bonds  for  Junior  high  school.     Noted  Dec.  16. 

>Ileh.,  YiiMllnnti— City  will  construct  hospital  for  which 
August    He,\er    bequeathed    $50,000. 

III..  ChloaKO — I'lans  being  prepared  by  E.  F.  Gillette.  Arch., 
8  .South  Dearborn  St.,  for  2-story  theater  and  store  building 
for  R.  Levine,  6359  South  Green  St.  Estimated  cost,  $100,000. 
III.,  .loliet — John  D.  Chubb,  Arch..  109  North  Dearborn  St., 
Chicago.  111.,  preparing  plans  for  2-storv  grade  school  for 
Board    of    Education.       Estimated    cost,    $75,000. 

III.,  Mnttoon  -Trustees  of  Memorial  Hospital  will  award 
contract  foi  new  hospital  about  Feb.  15.  Estimated  coat, 
$65,000.      S.    W.    Phillips,    Pres.      Noted    Dec.    2. 

III.,  Shannon — Bonds  for  $40,000  voted  by  citizens  for  high 
school. 

ill.,  Springfield — Bids  will  soon  be  received  by  William 
B.  Ittner,  Ninth  and  Locust  St..  St.  Louis.  Mo.,  and  George  H. 
Helmle.  Archs..  Springfield,  for  high  school  for  Board  of 
Education.  Estimated  cost.  $200,000  Noted  Oct.  21  and  28. 
III.,  Toulon — Citizens  defeated  $40,000  bond  issue  for  high 
school. 

Wis.,    Beaver    Unni — Election    will    be    held    next    spring    to 
te    on    $100,000    bond 
Pres.,   Bd.   of   Education. 

Wis.,  Enu  t'laire — Plans  being  prepared  by  W.  L.  Alban, 
Arch.,  347  Endicott  Bldg.,  St.  Paul,  Minn,,  for  3-story  addition 
to  Lutheran   Hospital     Estimated   cost,   $150,000. 

Wis.,  (ireen  Bay — Bids  will  soon  be  received  by  Board  of 
Education  for  East  Division  High  School.  Estimated  cost, 
$125,000. 

Wis..  Kenosha — Y.  M.  C.  A.  plans  to  construct  building. 
Estimated  cost,   $125,000.     W.   W.   Vincent,    Pres. 

Wis.,  La  t'rosse — State  Board  of  Regents,  Madison,  con- 
templates 3-storv  physical  training  building  at  La  Crosse. 
Estimated    cost,    $80,000. 

Wis.,    Melrose — Citizens    recently    voted    to   build   new    high 

school.      Estimated   cost,    $45,000. 

Wis.,  Oconomowoe — Bids  will  be  received  about  Feb.  1  by 
E  Brielmaier  &  Sons.  Arch.,  Ill  Mason  St..  Milwaukee,  for 
4-story,  56x236-ft.  chapel  for  Redemptorist  Fathers  of  Ocono- 
mowoc. 

AVis.,  Superior — Contract  will  be  awarded  in  February  for 
training  school  for  Superior  Normal  School.  Estimated  cost, 
$80,000.     Noted  Oct.   21. 

lona,  Audubon — Citizens  voted  $55,000  bonds  for  high 
school.      Noted    Dec.    30. 

Iowa,  Boone — All  bids  received  by  Board  of  Supervisors 
for  courthouse  rejected.  Revised  plans  will  be  prepared  and 
new  bids  received. 

Iowa,  Davenport — Bids  will  be  received  in  spring  for  3- 
storv,  50xll0-ft.  senior  hall  and  chapel  for  St  Anibrose  Col- 
Estimated     cost.     $75,000.       George     D.     Stanhuhar,     608 


vote    on    $100,000    bonds    for   high    school.      Frank   X.    Zweiger, 


.'^v 


bSI   BldgV  Rock    Isran'd, 'in'.,'  Arch.      Noted    Dec.    2. 

Iowa.  Dow  City — Citizens  voted  to  build  school.  Estimated 
cost,    $75,000. 

Iowa,  (ialva — JIaiten  &  Hoskins,  Arch.,  Storm  Lake,  pre- 
paring  plans    for    2-story    school.      Estimated   cost,    $55,000. 

Iowa,  Holstein — Preliminary  plans  prepared  for  high  and 
grade  school.  Trunk  &  Gordon,  Arch.,  Donnell  Court  Bldg., 
St.  Joseph,  Mo.     T.  M.  Watts,  Secy.,  Bd.  of  Education. 

Iowa,  Lewis — Board  of  Education  contemplates  building 
consolidated   school. 

Iowa,  Muscatine — Plans  being  considered  for  addition  to 
Hershey    Hospital.      Estimated    cost,    $40,000. 

Iowa,  Nevada— Plans  being  prepared  by  G  L.  Lockhart 
Arch.,  Endicott  Bldg.,  St.  Paul.  Minn.,  for  2-story  high  and 
junior  school.      Estimated   cost.   $90,000. 
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lotva.  OtlONrii  —  Bids  will  be  received  abuut  Feb.  10  bv 
Maiten  .*t  Ho.sVcins.  Arch..  Storm  Lake,  foi-  2-story  ischool  for 
lioard    of    ICducation.      P^stimated   co.st.    $4.1,000. 

Iitwn,  OttuiiMvn — Bids  will  soon  be  received  bv  I'roudfoot, 
Bird  i»i  Uawson,  Arch.,  Des  Moines,  for  6-storV  hotel  for 
Ottumwa  Hotel  Association.  Estimated  cost,  $300,000.  Noted 
Sept.   2.3  and  Oct.   14. 

iDtva,  .shrlilon — Plans  being  prepared  bv  G.  L.  Lockhart, 
Arch.,  Kndicott  HldK..  St.  Paul.  Minn.,  for  3-storv  high  school 
for  Hoard  of  lOducation.  Kstimatcd  cost,  $SO,000.  W.  H. 
Meyers,    Pres.,    P,d.    of   Education. 

Sliiiii.,  Uulutli — City  plans  to  build  new  city  hall.  Esti- 
mated   cost,    $400,000. 

Minn.,  Diiliitli — I'lans  being-  prepared  for  2-story  building: 
for  Y.  M.  C.  A.  Estimated  cost,  $65,000.  F.  G.  German  and 
Leif  Jensen,  411  American  Exchange  Bldg.,  Duluth,  Assoc. 
Arch. 

Klinn.,  AVnItnHhn — Plans  being  prepared  bv  Chandler  &  Paik. 
Arch..  400  Main  St.,  Racine,  for  2-storv,  68.vll4-ft.  high  school 
for   Hoard   of  Education.      Estimated   cost,   $40,000. 

Kan..  Calilwell — (Official) — Bids  will  be  received  bv  Board 
of  Education  until  2  p.m.,  Jan.  31,  for  2-st()rv  school.  Esti- 
mated cost,  $.'■.0,000.  J.  E.  Damon,  Caldwell,  Secv.  Noted 
Dec.   30. 

Kan.,  HuteliinMou — Salt  City  Business  College  will  con- 
struct 2-  or  3-story  building.  Estimated  cost,  $60,000.  O.  S. 
Johnston,    Pr<>s. 

Kan.,  In<lei>rn<1enoe — Citizens  National  Bank  plans  to  con- 
struct  fi-story   l)ank   and   office  building. 

Kan.,  N>«ton  —  English  M.  E.  Congregation  will  build 
church.  Estimated  cost,  $40,000.  J.  O.  Parr,  501  Security 
Bldg.,    Oklahoma.    Okla.,    Arch. 

Kan.,  Norton — Citizens  recently  voted  $40,000  bonds  for 
school.     P.   M.   Duvall,   Clk.,   Bd.   of  Education.     Noted  Dec.   16. 

Kan.,  Ottawa — Press  reports  state  election  will  be  hold 
.\pr.  4  to  vote  on  $150,000  bonds  for  high  and  ward  school. 

Neb.,  Omalia — Contract  will  soon  be  awarded  for  2-storv 
chuich  for  St.  Peters  Congregation.  Estimated  cost,  $100,000. 
John  Latenser.  Bee  Bldg.,  Arch. 

Mont.,  Butte — Plans  being  prepared  for  passenger  station 
for   Chicago,    Milwaukee   &   St.    Paul   By. 

Mo.,  Fulton — Contract  will  soon  be  awarded  for  high 
school.      Estimated   cost,   $50,000.      Noted   Sept.    9. 

Mo.,  .loplin — Christman  Dry  Goods  Co.  contemplates  expen- 
diture of  $100,000  for  improving  and  enlarging  its  building. 

Mo.,  Slarjvllle — Contract  will  be  awarded  in  about  6  weeks 
for  bank  building  for  Farmers  Trust  Co.  Estimated  cost, 
$60,000.      Noted   Nov.   4. 

Ark.,  Hot  Spring.s — Party  of  Eastern  capitalists  plans 
to  construct  sanitarium  in  Hot  Springs.  Estimated  cost, 
$12,000,000. 

Tex.,  Dallas — According  to  press  reports  express  com- 
panies operating  over  steam  loads  entering  Dallas  will  con- 
struct building  at  new  union  station.     Estimated  cost.  $50,000. 

Tex.,  Dallas — Press  reports  state  that  7-story  hotel  will  be 
constructed  at  South  Akard  and  Young  St.  Estimated  cost, 
$100,000.      A.    Camp,    interested. 

Tex.,  Houston — School  Board  contemplates  building  East- 
wood School  on  college  plan.  Estimated  cost,  $70,000.  M.  J. 
.Sullivan,    Houston,    City    Arch. 

Tex.,  Houston — Movement  is  being  agitated  by  P.  'W.  Horn 
to  construct  new  high  school  at  Houston.  Estimated  cost, 
$1,000,000. 

Tex.,  Orange  —  Contract  will  soon  be  awarded  for  con- 
structing 3-story  reinforced-concrete  and  brick  school.  Esti- 
mated cost,   $85,000.     George  W.  Curtis,  Secy,  of  School  Bd. 

Te>-..  Orange — School  Board  plans  to  build  3-story  negro 
ward  school. 

Tex.,  San  .Antonio — Election  will  be  held  about  Jan.  25  to 
vote    on    $800,000    bonds    for    school. 

Tex.,  Waco — .School   Board   plans   to   construct   new   school. 

Okla.,  .\lva — fOfficial) — We  have  been  informed  that  citi- 
zens did  not  vote  $90,000  bonds  for  high  school  as  stated  in 
our  issue  of  Dec.  30.  Another  election  will  soon  be  held. 
G.   M.   lAsk,    Clk. 

Okla.,  Miami — Bids  will  be  received  about  Feb.  1  by  Com- 
missioners of  Ottawa  Countv  for  4-storv  courthouse.  Esti- 
mated cost.  $75,000.  C.  E.  Hair  &  Co.,  417  Terminal  Bldg., 
Oklahoma,   Arch.     Noted  Dec.  9. 

Wash.,  AVnIln  AValla — School  Board  considering  construc- 
tion of  addition  to  high  school.     Estimated  cost.  $50,000. 

Calif.,  San  nernariltno — Bids  will  be  received  until  Jan.  18 
by  T>vman  Farwell.  Aich..  616  Stor.v  Bldg..  Los  Angeles,  for 
brick  hospital.      Estimated  cost,   $130,000.     Noted  Jan.   6. 

Out.,  «nlt — Citizens  voted  $50,000  bonds  for  new  school. 
J.    McCartney,   Clk. 

Ont..  Ingersoll — Citizens  defeated  $70,000  bonds  for  school. 
Noted   Nov.    25. 

Ont.,  Toronto — Bids  will  be  received  bv  E.  F.  Henderson, 
Chn.  Sites  Pddg.  Com..  Separate  School  Bd..  until  Jan,  26.  for 
additions  to  St.  Joseph's.  .St.  .\nthony's  and  St.  Clare's  Schools, 
also  for  new  school  for  St.  Monica's  Parish. 

Ont.,  A\  inilsor — Bids  will  be  received  imtil  Jan.  31  by  James 
Pennington.  Aich..  La  Belle  Bldg.,  for  3-story  addition  to 
school  for  Board  of  Education.  Estimated  cost,  $100,000. 
Xoted    Dec.    16. 

Bills   In  and   Contracts   Awarded 

Mass.,  Brockton — George  Howard  &  Sons  Co.,  Warren  Ave,. 
Brockton,  sulimitted  lowest  bid  for  3-story  high  school.  Esti- 
mated  cost,    $250,000. 

Mass.,  Brookline — M.  D.  Mealey,  Brookline,  at  $112,154,  sub- 
mitted lowest  hid  for  three-stor.v  addition  to  high  school. 
Noted    Oct.    28    and    Dec.    30. 


Mass..  Sal«'ni— George  T.  O'Brien,  10  Palmer  St.,  Cambridge, 
at  $61,659,  s\ibmitled  lowest  bid  on  general  contract  for 
9-room    addition    to    school    for    City   of   Salem.      Noted    Oct.    7 

and   28. 

Mass.,  Soutliltriilgv — Contract  for  high  school  awarded  to 
H.   U.    BAIL,   :it    $61,660.      Noted   Aug.    26   and    Nov.    4. 

Mass.,  S|>rlnKflel«l— Contract  awarded  to  EDWARD  RAD- 
DTNG,  293  Bridge  St.,  Springfield,  for  Winthrop  Clubhouse  at 
Willow    and    State    St.       Estimated    cost,    $250,000. 

Conn.,  lOast  Hartford — I.,owest  bids  leceived  bv  Wilson  Pot- 
ter, Arch.,  Union  S<|..  New  York,  N.  Y..  for  high  school  were 
as  follows:  H.  P.  Cummings  Construction  Co.,  Ware,  Mass., 
$84,9X7;  Lewis  Miller,  26  Church  St.,  Meriden,  $89,398;  George 
T.  Kelley  Co.,  Yonkers,  N.  Y.,  $89,488.  Noted  .Sept.  16  and 
Dec.  23. 

-N.  Y.,  Bufralo — Contract  for  8-story,  66xll5-ft.  office  build- 
ing at  Franklin  and  West  Mohawk  St.  for  Crosbv  Co.  awarded 
to   B.   I.   CROOKER  CO.,   Builders   Exchange.   Buffalo. 

N.  v.,  Buffalo — .Max  R.  Schulz,  446  Goodvear  Ave.,  Buffalo, 
submitted  lowest  bid  on  general  contract  for  2-story  addition 
to  Columbus  Turnverein  to  be  used  as  clubhouse.  Estimated 
cost.    $65,000.      Noted    Dec.    9. 

N.  Y.,  (;loversvlIle — (OiTicial) — All  bids  received  Dec.  28 
for  1-story  building  for  City  National  Bank  rejected.  Esti- 
mated  cost.    $80,000.      Noted    Dec.    16    and    23. 

_  N.  Y.,  New  York — (Borough  of  Brooklyn) — Contract  for 
:)-story,  50xlon-ft.  pavilion  at  DeKalb  Ave.  and  Raymond  St. 
for  Brooklyn  Hospital  awarded  to  WHITNEY  CO.,  1  Libertv 
St.,   New  York    (Borough   of  Manhattan). 

N.  Y.,  New  York — (Borough  of  Manhattan)— (Official)  — 
Contract  for  school,  dance  hall,  etc.,  on  57th  St.  near  Seventh 
Ave.  for  L.  H.  Chalif,  7  West  42d  St.,  awarded  to  MURPHY 
CONSTRUCTTON  CO.,  50  Church  St.,  New  York.  Estimated 
cost.    $100,000.      Noted    Jan.    6. 

N.  Y.,  Hooliester — (Official) — Contract  for  5-storv  Chamber 
of  Commerce  Building  at  Mo'timer  and  St.  Paul  St.,  for  City 
of  Rochester  awarded  to  A.  FRIEDERICH  &  SON,  Rochester. 
Estimated   cost,    $200,000.      Noted   Nov.    25   and    Dec.    9. 

N.  .r.,  Montolair — (Official) — Contract  for  addition  to 
Spaulding  School  awarded  to  J.  S.  &  L.  CARLSON  CO..  Mont- 
clair.      Estimated   cost,   $50,000.      Noted   Oct.    28   and   Nov.    11. 

Penn.,  Spring  City — Charles  D.  Burns.  Drexel  Bldg..  Phila- 
delphia, at  $265,111.  submitted  lowest  bid  for  grouj)  of  build- 
ings for  eastern  Pennsylvania  State  Institution  for  Feeble 
Minded  and  Insane.  Henry  F.  Walton,  Real  Estate  Trust 
Bldg.,    Philadelphia,    interested. 

Va.,  Norfolk — Contract  for  6-storv,  26xl04-ft.  office  build- 
ing on  City  Hall  Ave.  awaided  to  BAKER  &  BRINKLEY, 
Norfolk.      Estimated   cost,    $75,000.      Noted    Dec.    16. 

Fla.,  TItusvllle — Boaid  of  Public  Instruction  awarded  con- 
tract for  school  to  FLORIDA-SCHUB  CONCRIOTE  CON- 
STRUCTION CO.,   Jacksonville,   at   $58,975.      Noted    .\ov.    25. 

III.,  Chicago — Contract  for  12-storv  clubhouse  for  Chicago 
Lodge  No.  4.  B.  P.  O.  E..  awarded  to  W.  J.  SCOWN  BU1L')T.\'G 
CO.,  36  West  Randolph  St.,  Chicago.  Estimated  cost,  $350,000. 
Noted  Dec.  2. 

III.,  Springfield— FRANK  FITZSIMMONS.  Springfield,  at 
$44,500,  awarded  contract  for  remodeling  State  Capitol.  Noted 
Sept.   16. 

Kan.,  ColTeyville — Contract  for  improving  a  number  of 
schools  awarded  to  BRRWSTER  BROS..  Independence.  Esti- 
mated   cost,    $56,000.      Noted    Sept.    30   and    Nov.    11. 

Neb.,  Omaha — Contract  foi-  Masonic  Temple  at  18th  and 
Douglas  St.  awarded  to  WALTER  PETERSON.  Estimated 
cost,    $350,000.      Noted    June    10   and    Sept.    9. 

S.  D.,  Sioux  Falls — Contract  for  6-story  bank  and  office 
building  for  Security  National  Bank  awarded  to  O.  H.  OLSEN. 
Noted   July    29. 

Mo.,  St.  Joseph— WAGENKNECHT  &  WALTHENS.  Wa- 
thena,  Kan.,  awarded  contract  for  gvmnasium  for  Benton 
High    School,    South    St.      Estimated    cost,    $40,000. 

Mo.,  St.  I.ouis — Contract  for  first  unit  of  children's  build- 
ing for  City  of  St.  Louis  awaided  to  JOHN  HILL  CONSTRUC- 
TION CO.,   St.   Loui.s,   at   $65,747.      Noted  Nov.   11    and   25. 

Tex.,  College  Station — (Official) — Contract  for  hospital  at 
State  Agriculture  and  Mechanical  College  awarded  to  HED- 
RICK  CONSTRUCTION  CO.,  Dallas,  at  $50,000.  Noted  Aug.  19 
and   Dec.    9. 

Tex.,  riainesville — Contract  for  four  dormitories  for  Texas 
State  GirLs'  Training  School  awarded  to  WATSON  CON- 
STRUCTION CO.,  Dallas.  Estimated  cost,  $100,000.  Noted 
Dec.   2. 

Okla.,  Tulsa — Board  of  Education  awarded  contract  for 
high  school  to  HI'GH  BRTCKNER,  Tulsa.  Estimated  cost, 
$360,000.      Noted   Dec,   2  and   9. 

Okla.,  Bartlesvllle — Conti.ut  for  Y.  M.  C.  A.  building 
awarded  to  KING  LU.MBER  CO..  Charlottesville.  Va.  Esti- 
mated   cost.    $50,000.      Noted    Dec.    23. 

Calif.,  Kingsburg — Contract  for  high-school  awarded  to 
TREWHITT  &  SH1ELD.S,   Fresno,   at  $40,700. 

C.\TAI>OG    NOTICKS 

The  Globe  Iron  Roofing  &  Coi-rugating  Co..  Cincinnati, 
Ohio.  Pamphlet.  Globe  metal  shingles.  Illustrated,  12  pp.. 
4x9    in. 

C.  W  Hunt  Co..  West  New  Brighton.  N.  Y.  Catalog  No. 
15-4.  Hunt  pivoted  bucket  conveyor  for  handling  phosphate 
rock,  cement  clinker,   etc.     Illustrated,   52  pp..   6x9   in. 

The  Scranton  Pump  Co.,  Scranton,  Penn.  Bulletin  No.  105. 
Triplex  plunger  pumps.     Illustrated,  8  pp.,  6x9   in. 

Bryant  Electric  Co..  Bridgeport.  Conn.  Catalog.  Wiring 
devices.      Illustrated,    168    i)p.,    8x10%    in. 

National  Fireproofing  Co..  Fulton  Bldg.,  Pittsburgh,  Penn. 
Catalog.  Natco  lock  joint  sewer  tile.  Illustrated,  32  pp.. 
5^x71/2    in. 

Ball  Engine  Co..  Erie,  Penn.  Bulletin  S-14.  "Facts,  Fig- 
ures &  Photos."  F^rie  revolving  shovels.  Illustrated,  8^x11 
In. 
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Klrt-trtciil  i:<|iil|>»i<-ii<  'I'lK'  niliUtloii  (ii  Hit'  hhiril  of  I  lio 
Inliiliil  Sli'cl  (11,  at  liiiUnlia  I  lili'lxM',  liiil..  now  In  Hit'  riiiiiHO 
iif  •'I'fi'tlon  will  liii'ludi'  all  llir  ail  vitii  (kkch  of  I'li'clili'  ilrlvu 
(liroimhoiil.  In.liiilInK  III.-  iiuilii  ioIIh.  H  will  \<r  |ii  art  Ua  lly 
a  t'»iii|il<'t«  Niri'l  plant  In  IIhiII'.  TIk-  m<I<IIII<>ii  will  loUHlHt 
uf  upi'Mlu'ai'th  riii'iiact'N,  hlooinlnK  an<l  tlnlHliliiK  nilllH.  Aljoiit 
twu  yvai'H  aK»  tlii<  liilanil  Slcil  Co.  InNtJillcil  I'lcit  i  li-al  appar- 
ntUM  In  ItM  plalc  ami  hIktI  nilllH.  tin-  opnatlnn  of  whU-h  wuh 
HO  Hiu'OfMMful  that  whfii  tlio  lU-i-lMlun  \i\n  niaiN'  to  t'lrcl  u 
n«'W  mill,  ••ii'flrU'  drive  wan  llie  onl.v  form  of  motlvu  jiowir 
i-oiiHliltMcil.  Till'  ronlract  wuh  awiirilcil  tu  the  WcHtlnKlioUHn 
Klfftrlo  ami  ManiifaiturInK  *"o.  for  tlir  loinploti-  ulictrlcnl 
ii(|Ul|>mt'nt  of  till-  mill  Imliullnn  two  r.,(l(HI-Uw.  lifi-r.N  iln  2,11)0- 
voll  tiirlio-Kriii'rators  loiiipli't <■  with  Niirfacii  comlrnHiiH,  ox- 
rltprn  ami  Nwlti-lilmaril.s;  twu  l,(K)(l  kw.  H.vnchroiiouH  molur- 
Ki>m<ri>lor  .sctw;  oiii-  iri,iH)(i-hp.  illiii't-c-uirent  motor  ciiulpment: 
two  S, 000- lip.  motoi-  cqulpmuntH,  and  novi>ral  IhouHiiiid  horso- 
power  of  au.\llliir>    appiiratUH. 

Tin-  AVIIIInin  f.  Ilnrtrniift  Co.  will  dLsrnntlniio  the  Hnlc  and 
dlHtrlluitinii  >>(  old  nomlnloii  rorllaml  Comrnt  ami  Iho  Vlr- 
Klnla  I'ovtiand  Ciin.iit  Co.  Itsi-lf.  Vounn  lUdk'..  Alli'iitown, 
I'onn..  will  li.rinftii  .stdl  and  diHtrlliulo  It.s  prodmt  dirrcl  to 
It.s  oii.'^tomi'r.s  utidi  1    tin-  .xiipervlsion  of  15.   L.   Swctt,   Sale.i   Mki'- 

The  I»«<omnr  IOIe«'<rl«-  I'owor  Co.,  Washington,  D.  C,  will 
Incrraso  tin-  caiiaoltv  of  the  HtMinlnRS  .sti-am  powor-pl.ant  by 
the    Installation    of   an    additional    ir.,000-kw.    Renerator.      The 

„1„..*         1,..l1.1lnrv         «.,t11         1«A         r^til.,  fir^fl         \^\' 


'I'lic   I'lilillf    Srrvlff    riiiiiiiilHHiiiii    <>r   III)-    l''lrMl    MUtrlcl    in    ItH 

report  Mtali-H  tluit  it  liat<  iloiii-  ,i  larni'r  amoiinl  of  work  In  tliu 
year  I'.H.S  than  In  an.\  otlii-r  oni'  vi-ar  hIihi-  IIh  orKaiiUalloM. 
The  nicater  pail  of  IIiIh  work  wan  ilovolid  to  llic  plaiinliiK 
and  MUpiM-vlHliiK  of  tin'  m'W  rajild  trunHll  lallroadM,  provldud 
for  In  tliii  Dual  SyMlum  contiiu'tM  uxecutcd  Mar.  Ill,  11113, 
Diirlii);  till'  yi'ai  the  CommlHHion  awarded  cotitrai'lH  uKKroKat- 
liiK  al.onl  $2«,o(i(),ooo,  of  thi-Hc,  2(i  wi-rc  additional  conHlruc- 
tlon  contractH  and  is  lontractH  for  HUiipplii-H  of  track  matu- 
rlalH.  The  lol.il  ainniinls  of  i  acli  iIjihh  of  Huch  coiitraclH  were 
iiH    followa: 

Suliway   and    ilevatod    ronBtructlon $19,2«fi,7Bl  ,  7fi 

Station    IIiiIhIi    2,2Iir,."j(;6, 78 

Track    niali'ilalH    •),2o;i,7;tr) .  7!» 

Track    InHtnllation    ri.lO.lSS .  60 


The  Aetna  Kn»slneerlnn  Uiireaii,  Civil  and  Sanitary  Engr., 
Suite  "00,  17  North  T.a  Salle  St.,  Chk-ago,  111,,  will  change  the 
firm   name   to   Marr,  Creen   .t   Co. 


Total    »2fi,0!ie,fi38.1l3 

Added  to  contracts  previously  awarded  upon  the  fMty- 
owned  lines  of  the  Dual  System,  the  total  of  such  contractH. 
cither  comiileted  or  outstanilinjf  at  the  close  of  the  year,  was 
$ni7,fi0fi.!)Sli.70,  In  addition,  the  InterliorouKh  Kapid  Transit 
Co.  and  Ihe  New  York  Municipal  Hallway  Coiporation  (Brook- 
lyn Rapid  Transit)  had  either  uniler  construction  or  completed 
at  the  end  of  the  year  work  on  the  third-tiackinK  and  exten- 
sions of  their  eleviited  railroads  amountinK  to  $25,000,000. 
The  estimated  total  cost  of  all  the  Dual  System  lines  and 
their  eciuipment  is  around  $350,000,000,  of  which  the  Inter- 
boroUBh  Rapid  Transit  Co.  will  contribute  about  $105,000,000, 
the  New  York  Municipal  Railway  Corporation  about  $61,000,- 
000,  and  the  City  the  remainder.  It  should  be  remembered 
that  both  companies  contribute  to  the  cost  of  building  lines 
to  be  owned  by  the  City,  and  a  substantial  share  of  their 
contributions  is  included  in  the  total  of  $1C7,(!06,1IS9 .  70  above 
mentioned.  Construction  work  under  the  Dual  System  is 
now  at  its  height.  Out  of  80  contract  sections  upon  the 
City-owned  lines,  the  (Commission  has  awarded  73  contracts. 
The   remaininf?  16   will  be  awarded  during  the   year  1916. 

Hoive  &  WImc  announces  the  removal  of  its  engineering 
ofllccs  from  the  First  National  Rank  Rldg.  to  Rooms  928-1129- 
930   Chronicle   Bldp.,   Tlou.ston,   Tex. 
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I  Contracts  to  Be  Let 

I  Rate:     $2.40  per  inch  per  insertion 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii>ii>"iiii'iiiii'ii'>''ii''i"''''"'"^  iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 


Bids  received  until  Jan.  31,  1916. 

Filtration  Structure 

for 
BOARD  OF  rUBLIC.  WORKS 
Citv  of  Oshkosh,  Wis. 
Oshkosh,  Wis.,   Dec.   22,   1915. 

Sealed  proposals  will  be  received  by 
the  Board  of  Public  Works  of  the  City  of 
Oshkosh,  in  the  City  Hall,  until  2  o'clock 
P.M.  of  January  31,  1916,  for  providing 
all  tools,  material,  labor  and  facilities  to 
properly  construct  Filtration  Structure 
at  the  Municipal  Pumping  Station,  situ- 
ated on  the  west  shore  of  Lake  Winne- 
bago, between  Washington  and  Merritt 
Streets,  City  of  Oshkosh,  in  accordance 
with  the  terms  and  conditions  of  forms 
of  Contract  and  Bond,. and  Specifications 
and  Plans  on  file  in  the  office  of  the 
Board  of  Public  Works,  City  Hall,  of 
said  City. 

Proposals  must  be  made  out  upon 
printed  forms  furnished  by  the  City  at 
said  office,  and  be  addressed  to  the  Board 
of  Public  Works,  City  of  Oshkosh,  with 
the  following  legend  appearing  on  ad- 
dress side  of  envelope:  "Proposals  for 
Filtration  Structure." 

Tile  City  of  Oshkosh  desires  to  have 
constructed  a  Filtration  Plant  and  has 
divided  the  contract  work  required  into 
Four  (4)  sections  or  parts,  of  which  this 
is  No.  1.  Bidders  may  submit  proposals 
to  do  work  required  on  any  section  or 
part,  or  on  the  construction  of  the  Fil- 
tration   Plant    complete. 

Applications  for  Specifications  and 
Plans  must  be  addressed  to  the  Board  of 
Public  Works  of  the  City  of  Oshkosh  and 
be  accompanied  by  a  check  made  jiay- 
able  to  the  order  of  the  Board  of  Public 
Works  in  the  sum  of  Fifty  Dollars 
($50.00)  to  be  deposited  with  the  City 
pending  return  of  Specifications  and 
Plans  Eioresald  by  the  applicant  to  the 
City    and    to    be    retained    by    the    City 


should  the  applicant  fail   to   return   such 
prior  to  February  7,  1916. 

Each  bidder  must  enclose  with  his  pro- 
posal   a   certified   check   for   Three   Thou- 
sand Dollars   ($3,000.00)   on  some  respon- 
sible bank  located  and  doing  business  in 
the  City  of  Oshkosh,  and  made  payable  to 
the  order  of  the  Board  of  Public  Works. 
The    Board    of    Public    Works    reserves 
the  right  to  reject  any  or  all  bids. 
R.    A.    HOLLISTER, 
HENRY   T.   HAGENE, 
GEORGE    H.    RANDALL, 
FRED  HEINTZ, 

Board  of  Public  Works. 

m 

Bids  received  until  Jan.  31,  1916. 

Elevated  Tank 

for 
BOARD   OP   PUBLIC   WORKS, 
City  of  Oshkosh,  Wis. 
Oshkosh,  Wis.,  Dec.  22,  1915. 

Sealed  proposals  will  be  received  by 
the  Board  of  Public  Works  of  the  City  of 
Oshkosh,  in  the  City  Hall,  until  2  o'clock 
p.m.  of  January  31,  1916,  for  providing  all 
tools,  material,  labor  and  facilities  to 
properly  construct  an  Elevated  Tank  at 
the  Municipal  Pumping  Station,  situated 
on  the  west  shore  of  Lake  Winnebago, 
between  Washington  and  Merritt  Streets, 
City  of  Oshkosh,  in  accordance  with  the 
terms  and  conditions  of  forms  of  Con- 
tract and  Bond  and  Specifications  and 
plans  on  file  in  the  oflice  of  the  Board  of 
Public  Works,  City  Hall,  of  said  city. 

Proposals  must  be  made  out  upon 
printed  forms  furnished  by  the  City  at 
said  office  and  be  addressed  to  the  Board 
of  Public  Works,  City  of  Oshkosh,  with 
the  following  legend  appearing  on  ad- 
dress side  of  envelope:  "Proposal  for  an 
Elevated  Tank." 

The  City  of  Oshkosh  desires  to  have 
constructed   a    Filtration    Plant   and   has 


divided  the  contract  work  required  into 
four  (4)  sections  or  parts,  of  which  this 
is  No.  3.  Bidders  may  submit  proposals 
to  do  work  required  on  any  section  or 
part,  or  on  the  construction  of  the  Fil- 
tration   Plant    complete. 

Each  bidder  must  inclose  with  his  pro- 
posal a  certified  check  for  Four  Hundred 
Dollars     ($400.00)     on     some     responsible 
bank   located   and    doing   business   in   the 
City    of    Oshkosh    and    made    payable    to 
the  order  of  the  Board  of  Public  Works. 
The    Board    of    Public    Works    reserves 
tlie  right  to  reject  any  or  all  bids. 
R.    A.    HOLLISTER, 
HENRY  T.  HAGENE, 
GEORGE    H.    RANDALL, 
FRED    HEINTZ, 

Board  of  Public  Works. 


Wanted:  to  Sublet 

27,000  yards  of  grading  in  Eastem 
Ohio.  Steam  shovel  and  roller,  dump 
wagons  and  wheel  scrapers  on  the  work 
that  a  contractor  can  use.  He  must  fur- 
nish bond.  Address  No.  302  Provident 
Bank  Bldg.,  Cincinnati,  Ohio. 


PROPOSALS  FOR  MECHANICAL  STOK- 
ERS— Office  of  the  Secretary,  Mississippi 
River  Commission,  1311  International 
Life  Building,  St.  Louis,  Mo. — Sealed  Pro- 
posals will  be  received  here  until  11  a.m., 
Feb.  11,  1916,  for  furnishing  and  install- 
ing mechanical  stokers  on  the  U.  S. 
dredges  B.  M.  Harrod  and  Henry  Flad,  at 
West  Memphis,  Ark.  Further  informa- 
tion on  application. 


LOCK  GATES— U.  S.  Engineer  Office, 
Wheeling  District,  Wheeling,  W.  Va. — 
Sealed  proposals  will  be  received  here 
until  11  a.m.  (Eastern  time),  Feb.  9,  1916, 
and  then  opened,  for  furnishing  and  erect- 
ing lock  gates  for  Dams  Nos.  16  and  17, 
Ohio  River.     Information  on   application. 


January  20,  191G 
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The  Record  of  liuililinK  Operatlonit 

Statistics  for  the  month  of  December  compared  with  the 
same  month  of  a  year  ago  in  the  77  cities  listed  below  show 
a  remarkable  increase.  In  December  permits  issued  totaled 
$r.6,976,296,  while  a  year  aK<>  the  total  amounted  to  $30,329,371. 
This  shows  a  gain  of  .'J2'^;  a^ain.st  this  period  last  year.  Fig- 
ures compiled  for  the  ,vear  1915  as  taken  from  71  cities  show 
an  increase  of  6';'r  over  last  year.  To  give  an  idea  of  the 
amount  of  scheduled  operations  during  the  latter  half  of  the 
year  it  will  be  noted  that  the  first  7  months  of  191.'>,  building 
operations  were  at  a  much  lower  level  than  during  the  sim- 
ilar period  of  1914. 

Should  present  conditions  continue  during  1916,  and  we 
have  every  reason  to  believe  that  they  will,  it  shall  certainly 
make  up  for  the  poor  showing  of  1914  and  may  possibly  sur- 
pass all  figures  of  the  past  7  years. 


Month  of  December 


E.\STERN  .'iT.VTES 


Albany,  N.  Y 

Baltimore,  Md 

Boston,  Mass 

Bridgeport,  Conn. .  .  . 
Buffalo,  N.  Y. 
Elizabeth,  N.  J.  ^ 

Hartford,  Conn. 

Hoboken,  N.  J 

Jersey  City,  N.  J. .  .  . 

Newark,  N.  J 

New  Bedford,  Mass. 
New  Haven,  Conn 
New  York,  N.  Y. 

Bronx 

Brooklyn 

Manhattan 

Queens    

Passaic,  N.  J 

Patcrson,  N.J 

Philadelphia,  Penn. 
Pittsburgh,  Penn..  .  . 
Portland,  Maine,    .. . 

Reading,  Penn 

Roehcster,  N.  Y 

Scranton,  Penn 

Springfield,  Mass..  .  . 

Svrac'.ise,  N.  Y 

rtica,  N.  Y 

Worcester,  Mass 


Month 

ini-> 

S4.')8,8.')0 
7.TO,480 

2,585,093 
690,440 
895,000 
230,828 
318,390 
12,315 
239,905 
493,427 
166,180 
283,955 

2,221,150 

3,896,125 

3,001,569 

1,343,380 

49,475 

232,147 

2,703.070 

2,995„596 

75,230 

7,000 

647,300 

92,101 

596,790 

358,895 

54,150 

229,857 


of  December 

1914 

$3.30,460 

506,680 

3,323,862 

186,424 

347,000 

33,518 

284,005 

1,015 

193,735 

306,632 

86,317 

494,970 

251  ,.'500 

1,390,200 

814,000 

811,305 

36,300 

68.630 

1,011.510 

3,473.100 

40,.50O 

9,075 

363,599 

1,769,163 

285,660 

145,403 

89,740 

108, .540 


Totals $26,237,698     $16,764,043 


SOUTHERN  ST.\TES 


Atlaiita,  Ga 

Birmingham,  Ala 

Chattanooga,  Tenn 

Dallas,  Tex 

Ft.  Worth,  Tex 

Houston,  Tex 

Louisville,  K.v '■ 

Memphis,  Tenn 

Norfolk,  Va 

Richmond,  Va ."^. . 

San  Antonio,  Tex 

Tampa,  Fla .... 
Wasliington,  D.  C. 

Totals 

CENTRAL  .ST.VTES 


Akron,  Ohio 

Chicago,  111.    ... 
Cincinnati,  Ohio.    . 
Cleveland,  Ohio     . 
Columbus,  Ohio .  , . . 
Des  Moines,  Iowa. 

Duluth,  Minn 

Indianapolis,  Ind... 
Kansas  City,  Kan. . 
Kansas  City,  Mo..  . 
Milwaukee,  Wis..  .  . 
Minneapolis,  Minn. 

Oak  Park,  111 

Omaha,  Neb 

Peoria,  111 

St.  Louis.  Mo 

St.  Paul.  Minn 

Toledo,  Ohio 

Youngstown,  Ohio 


Month  of 

1915 

$255,. 559 

140,485 

92,726 
311,196 

71,240 
490,675 
196,130 
110,040 
199,227 
285,187 
3.34,.500 

69,370 
.540,679 


December 

1914 

$1.54,724 

100,307 

9,950 

110,025 

141,485 

113,325 

188,3.30 

52,200 

54,070 

212,.502 

69,295 

29..300 

433,030 


$3,097,014       $1,668,.549 


Month  of 
1915 

$566,425 
10,642,000 

1,113,110 

2,985,825 
1.53,040 
82,355 
172,491 
434,736 
36,595 
612,525 
760,467 

1 ,294,340 
613.3,50 
043,830 
117,171 
637,977 

1,816,731 
3.50,425 
330,125 


December 

1914 

$136,020 

6,214,0.50 

209,045 

1,216.775 

1,005,200 

48.700 

78.975 

219,460 

37,425 

223,600 

393.410 

521,400 

152.390 

216,475 

71,200 

379.966 

510,640 

1,39.945 

38,405 


Totals $23,369,518    $11,938,831 


WESTERN  STATES 


Month  of  December 


Denver,  Colo 

Los  Angeles,  Calif. 

Oakland,  Calif 

Portland,  Ore 


1915 

$128,440 

1,0.30,.38S 

286,  .549 

286,445 


1914 

$.593,510 

651,039 

278,891 

1,601,3.55 


Salt  Lake  City.  Ttah 
San  FrancLsro,  Calif.. 

Sealtlr,  VVa.sh    

Si)<>k.-UH-,  Wash 

Tacoma,  Wash 


Totals. 


Population 

Census  of 

1910 

100,253 

558,485 

670,.585 

102,0.54 

423,715 

73,409 

98,915 

70,324 

207,779 

347,469 

96,6.52 

133,605 

4,766,883 


.54,773 

125,000 

1,549,008 

533,905 

.58.571 

96.071 
218.149 
129,867 

88,926 
137,249 

74,419 
145,986 


Population 

Census  of 

1910 

1.54,839 

132,085 

44,604 

92,104 

73,312 

78,800 

223,928 

131,105 

3.39,075 

67,4,52 

127,628 

90.614 

37,782 

331,069 


Population 
Census  of 

1910 

69,067 

.50,217 

2,185.183 

363.591 

570,663 

181. .511 

86,-368 
46.5,706 

78,446 

69.647 
112, .571 
233,6.50  . 

82,.331 
248..381 
378,8.57 
301.408 

19,444 
124,096 

66.950 
687,029 
214.744 
168,497 

7G,0G0 


Population 
Census  of 
1910 
213,.381 
319,198 
1.50,174 
207.214 


E.\STERN  ST.XTES 


City 


Albany,  N.  Y 

Baltimore,  Md 

Boston,  ^Iass 

Bridgeport,  Conn..  .. 

Buffalo,  N.  Y 

Elizabeth,  N.  J.    ... 

Hartford,  Conn 

Hoboken,  N.  J 

Jersey  Citv,  N.J... 

Newark,  N.J 

New  Bedford.  Mass. 
New  Haven,  Conn. . 
New  York,  N.  Y.... 

Bronx 

Brooklyn 

Manhattan 

Queens 

Passaic,  N.J 

Paterson,  N.  J. .  .  .  . . 

Philadelphia,  Penn .  . 
Pittsburgh,  Penn..  .  . 

Portland,  IVIaine.  ... 

Reading,  Penn .    .... 

Rochester,  N.  Y 

Scranton,  Penn 

Springfield,  Mass. 
Syracuse,  NY.. 

I'tica,  N.  Y 

Worcester,  Mass..  . . 


1915 

1914 

78,760 

1,171,450 

1,138,966 

717,903 

605.385 

1,298,105 

1.5,120 

18.700 

55,088 

73,260 

$3,625,141 

$6,404,873 

Building  Operations 

1915 

1914 

$4,771,980 

$6,194,738 

14,129,186 

11,823,376 

24,4.55.208 

20,520,5,55 

12.671,414 

3,673.7.56 

11.792,000 

12,992,000 

1,280.909 

1,346,933 

5,603,695 

4,014,481 

r,(M.:i29 

708,342 

.■j.oi;i.'.i.^rt 

3, .501. .505 

8.  :n .'!,.")  .59 

9,472,409 

3,280,078 

2,921,394 

7,104,977 

3,379,842 

28,119,100 

20,296,843 

35,295,013 

38.366.890 

64,648,669 

45,470,965 

19,806,833 

18,311,4,50 

1,074,3,32 

887,2,39 

1,093,752 

1,544,036 

39.544,025 

34,940,980 

13,.337,010 

18.194,682 

1,594,5.59 

1,176,795 

1,003,100 

1,147,8.50 

9,106,133 

8,733,2.57 

1,785,365 

3,409,920 

6,052,181 

4,993,192 

4,661,216 

2,838,973 

2,076,720 

1,797,535 

4,571,864 

4,808,353 

Totals $333,.534,253  S2S7„558,291 


SOUTHERN  ST.\TES 


Building 
1915 

$4,585,739 
1,849;411 
536,885 
3,420,512 
1,1,56,907 
2,086,489 
3,793,045 
2,696.138 
2,825,595 
1,865,958 
3,244,752 
1,712,275 
1,385.924 

11,738,184 


Operations 
1914 
$4,673,352 
3,143,250 
1.057.087 
5.243.610 
2.061.903 
3,485,856 
4,389,745 
2,946.764 
2.959,751 
2,114,680 
3,283,345 
2.8.59,480 
1,373,071 
8,962,780 


City 

Atlanta,  Ga 

Birmingham,  .\la 

Chattanooga,  Tenn 

Dallas,  Tex 

Ft.  Wcrth,  Ttx 

Houston,  Tex 

Louisville,  Ky 

Memphis,  Tenn.  

New  Orleans,  La  

Norfolk,  Va 

Richmond,  Va 

San  Antonio,  Tex 

Tampa,  Fla 

Washington,  D.  C 

Totals $42,897,814     $48,518,674 

CENTRAL  STATES 

Building  Operations 

City                                                    1915  1914 

Akron,  Ohio $4,847,695  $3,733,.500 

Canton,  Ohio 1.919,690  1,409,349 

Chicago,  111 98,794,280  83,262,110 

Cincinnati,  Ohio 13,311,789  8,785,1,58 

Cleveland,  Ohio 32,576,524  27,.308.9(i0 

Columbus,  Ohio 4,973,035  6,895,061 

Des  Moines.  Iowa 1.873,f>06  1,937,144 

Detroit,  Mich 32,235.4.50  26.845,225 

Duluth,  Minn 2,713,-384  2,877,803 

Evansvillc,  Ind 1,830,367  1 ,223,283 

Grand  Rapids,  Mich 2,674,987  3.621,919 

Indianapolis,  Ind 6,984,924  7,792,808 

Kansas  Citv,  Kan.      ,                                                 963,249  1,076.563 

Kansas  City,  Mo 10,687,405  10,103,970 

Milwaukee,'  Wis 12,349.063  9.783.921 

Minneapolis,  Minn 17,349,171  15,214,525 

Oak  Park,  111 3,646,583  2,311,270 

Omaha.  Neb 5.582.005  4,610,456 

Peoria.  Ill 1,948,974  2,615,876 

St.  Louis,  Mo 11.438,020  12,568,.584 

St.  Paul,  Minn 11.688,665  14,659,282 

Toledo.  Ohio 7,714,674  6,085,182 

Youngstown,  Ohio 2.799.367  2,856.221 

Totals .5290.902,907  $257,628,670 

WESTERN  STATi:s 

Building  Operations 
City  1915  1914 

Denver,  Colo    $2,648,575      $3,730.4-58 

Los  Angeles.  Calif 11.030.087       17.282,881 

Oakland,  Calif 4,842,969         4,619,835 

Portland,  Ore 4,895,345        9,334,075 


30 


K  N^c  I  X  !•:  !•;  I!  I  N  (i    \  i;  w  s 


Vol 


.No.  3 


Ililil.luiK  (l|Kri.li..ii-. 
Illl.'i  Ulll 


WKSTl'.ItN  STATKS  -C.Millimr.l 
I'opullltlnn 

C'ltlMUH  (l( 

1010  City 

»;.'.777      Salt  T.iiki Cilv,  Utiili  \:.\7{).ty2t)        L',IIh:i,1! Id 

■11(1.1112      Siiii  rriiniiKiii,  Calif  ll,Hli:i,72(l       •^H^^^,r>7^^ 

l.a.HH      Sraltli.  Wanli,  (I,l7().(ir..')       I2,I1,'>.'.,(HI() 

\i»Ai).!      Sixikaix'.  WaKJi  l.ISI,(m7            UKl,(M7 

.•<.'>6.;MU         2,180.ril! 


1,1mm 

?ii;ii. 


.Ni'«     OrlrniiN- 

ri      lllHlllIl      H(l'< 


■w    Orli'unH    I'.iillwu.v    ainl     KikIU    Co. 
liKlitliiif     M.VHtfiii.      KHtiiimti'd     ooMt, 


IM.'tU'.'      Siidkaiii',  \Va»li 
S3,74a      Tacoimi,  \Vh»Ii 


T..lalM 


»IS,IW7,8II     JHl.O.W.L'l.'.'i 


IIAII.W   \1S— STi;  VM    AM)  KI.ICCTIIIC 
l'r<i|t<>Mt*il  \\  i>rk 

Miii«Miiolnii«c«<»  -  WoiioHli'i-  Ciin.sollilntcd  St.  Ry.  huH  boon 
petltliuiiMl  to  oxIoihI  lt»  Uroenwoiicl  St.  line  fioiii  inoHoiit 
tonuliuiM  :it  Croon  wood  8t.  to  MllUniiy  line,  Woicester.  N. 
O.    I'ano.    Wori-ostor.    lion.    Mbt. 

Itliodr  ImIiiimI — Plans  propiirod  for  4-truok  BOCtlon  of  Now 
York.  .\o\v  Hiivon  .*i  Hiiitfoid  U.H.  from  Wlckford  .Uinction 
to  Slocuin.      Kdwiiid  lianol,   Now    ll;ivon,   Conn..   Cli.    Knur. 

>.-»v  ^o^k  -  AiluKklo  IIki.s.  ( lloicmuli  of  Hroidtlyn),  <i>ii- 
t<nii)hiti'.s  loniioctinu'  freight  IniulaKo  lino,  to  bo  known  as 
.lay  St.  ConnooliiiK  U.K..  from  fool  of  Jiiy  St.  to  foot  of  Fulton 
St.     r.  H.  tirinun.  Cli.   KiiKr. 

IViiMN)  Ivniilii  I'ott.stown  &  PhoonlxvlUo  Ry.  Co..  Potts- 
town,  plans  to  oonstruot  line  between  I^intield  nnd  .Spring  City, 
roim.,    :; '-J    miles.      Hairy    F.   Swineliart,   Pottstown,    (.!en.    Mki'. 

>lr>rliiln— Press  reports  state  that  Norfolk  &  Western  Uy. 
plans  to  oh'otrify  its  Pooahontas  Division,  Norfolk.  .].  E. 
<.'ra«  ford,    Koaiioko.    Cli.    Kii.nr. 

^«rth  <°iir»llii» — W.iccaniaw  I..umber  Co.,  Bolton,  contem- 
plates oxtondinn   line  from   Makatoka  to  Shallotte,  11  mi. 

4;oorKl» — Louisville  ,*i  Nashville  R.U.  secured  rig-ht-of-way 
for  n.w  lino  from  Atlanta  to  Cartersvllle,  Ga.  W.  H.  Court- 
iio\',    la>uisvillo,    Ky.,    Ch.    I'liiKi'. 

Alnhiiinii—  Plans  prepared  for  2-mi.  line  from  T^eonard 
Junction  to  Horseshoe  for  Florida,  Alabama  &  Gulf  R.U.  A.  H. 
Leonard.    Faloo.  TralHc   Mur.   and    Pur.    Agt. 

'IViiiioNMee — NashviUo-Gallatin  Interuiban  Ry.  plans  exten- 
sion of  line  from  Nashville  to  Springfield.  R.  A.  Bailey,  Nash- 
ville.  Vioo   Pies,  and  Gen.   Msr. 

Ohio — Cleveland  Railway  Co.,  Cleveland,  will  apply  to  A. 
Sanders,  Traction  Comr..  for  appropriation  of  $943,370  for 
repairs  and  track  renewals.  George  L.  Radcliffe,  Cleveland, 
Gen,    Mgr. 

Indiana — D.  C.  Dunlap  interested  in  organization  of  com- 
pany to  construct  electric  railway  from  Mishawaka  to  In- 
dianapolis. 

IIlinoiH — Reported  that  Chicago,  Milwaukee  &  St.  Paul 
Ry.  will  improve  line  in  Elgin.  Estimated  cost,  $1,000,000.  C. 
O.    Loweth.    Chicago,    Ch.    ICngr. 

ArliaiiHa.s — I'ress  reports  state  that  E.  B.  Griswold  granted 
charter  for  narrow  gage  railway  from  Cotter  to  Rush,  Ark., 
about  14  miles,  to  traverse  Buffalo  River  and  Rush  Creek 
mining  districts.  H,  Gallup  and  E.  J.  Loop,  interested.  Noted 
Dec.  30. 

Arlian-Ha.s — Plans  being  considered  by  Little  Rock  Lumber 
and  Manufacturing  Co.  for  constructing  railway  about  6  miles 
long  to  develop  timber  land  near  Little   Rock. 

\rl<aiisaN — Plans  being  considered  by  Missouri  &  North 
.\rkansas  K.R.  and  Kansas  City  Southern  Ry.  for  railway  into 
phosphate  tields  near  Eureka  Springs.  W.  O.  Galbreath,  Harri- 
son, Engr.,  Missouri  &  North  Arkansas  R.R. 

Texas — Dallas  Standard  Traction  Co.,  Dallas,  granted  fran- 
chise bv  Citv  Council  to  extend  its  Mt.  Auburn  line  to  Park- 
view pi..   Dallas.     O.  A.   Zeal,   Ch.   Engr.     Noted  Dec.  30. 

Colorado — Durango  Exchange  promoting  construction  of 
railroad   from   Durango,   Colo.,   to  Gallup,   N.   M.,   about   120   mi. 

Arizona — Horace  .T.  PuUen  and  Henry  Lovin  applied  to 
County  Supervisors  of  Mohave  County  for  franchise  for  rail- 
road  from   Kingman   to  district   of  Oatman,   about    26   mi. 

Californin — Plans  being  considered  by  Board  of  Super- 
visors for  extending  Stockton  .St.  line  of  Municipal  Railways 
of  San  Francisco  from  Stockton  and  Market  St.  along  4th  St. 
to  depot  at  3d  and  Townsend  St.  and  from  Columbus  Ave.  to 
the  bay.  North  Beach  Promotion  Association,  interested.  T. 
C.   Cashin,   San   Francisco,   Supt.   and   Claim   Agt. 

Bids  In  and   Contracts  Aivarded 
Maryland — CLAIBORNE,      JOHNSTON      &      CO..      Baltimore, 
awarded  contract  by  AVestern   IMaryland    Ry.   for  grading  main 
line    between     Edgemont     and     Blue     Mountain    for    2nd    track, 
about  21/2    miles.      H.   R.   Pratt.   Baltimore.   Ch.   Engr. 

Alabama — Contracts  awarded  to  J.  \V.  HICKS.  Fayette,  for 
1st  section,  and  to  GREGORY  &  MEADOR,  Tuscaloosa,  for  2nd 
section  of  7-mi.  lumber  line  in  Alabama  for  Bell  Lumber 
Co.  Alabama  Engineering  Co.,  Tuscaloosa,  Engr.  Noted 
Jan.  6. 

Minnesota — IMesaba  Railway  Co.,  Virginia,  awarded  con- 
tract for  G  mi.  of  track  for  connection  to  Sheridan  Mine, 
Hibbing,  to  WIN.STON-DEER  CO.,  Hibbing.  H.  S.  Newton, 
Virginia.  Gen.  Mgr.  and  Pur.  Agt. 

lilGHT,    HKAT    AND    POAVKR 
Proposed  Work 

Conn.,  Meolianiosville — Putnam  Light  and  Power  Co.  hav- 
ing plans  prepared   for   improving  and   enlarging   its   plant. 

X.  J.,  Princeton — Piinceton  Light,  Heat  and  Power  Co.  will 
issue  .$23,000  bonds  for   improvements. 

Penn.,  Byberry — fPhiladelphia  post  otflce) — Bids  will  soon 
be  received  for  power  house  at  Philadelphia  Institution  for 
Feeble  Minded.     A.  Krusen,  City.  Dir.  of  Health  and  Charities. 

Md.,  Cumberland — Election  will  be  held  to  vote  on  $25,000 
bonds  for  improving  electric-light  plant. 

W.  Va.,  Cowen — See  item  under  "Water-Works." 

AV.  A'a.,  Harper's  Ferry — Harper's  Ferry  Electric  Light  and 
Power  Co.  will  expend  $17,000  for  improving  its  plant  and 
distributing   system. 


'IVnii.,  Seilerville— Sovlervllle  Milling  Co.  will  conKtruct 
llt-'.lilln^    plant. 

K>.,  KuKattn-  Kiittawa  Milling  Co.  conteniplalos  oloolilo- 
llght   and   powor   idant.      William    Ka<lo.s.    .Mgr. 

iiy..  Mt.  Sti-rlliiK  PhiiiH  bi  Ing  ronsld.i  .-d  l,\  ,ll\  loi  (Oii- 
ntrnl■tln^;   1  lo.  t  ric-llglit   plant. 

Ky.,    >liirra.i      City    jilaiiH    to    liiHtall    olocti  ic-llght    i)lanl. 

Olilo,  \kr»M  Goodyear  Tiro  anil  ItiibbiM'  Co.  planH  power 
house    on    l;j\rr    SI.      I'jHtlinatiMl    coHt,    $r,0(),0(lO. 

lown,  ClemoMM  -At  ii'oont  oloctloii  <'ltli!enH  voted  to  grant 
IraiKliiso  to  Iowa  R.'illway  and  Light  Co.  to  furniHh  city  with 
light    and    ixiwor. 

ioiva.  MeCallNburK — Citizens  will  voto  on  franchlHo  for 
Iowa  Railway  and  Light  Co.  to  build  eloi'trlc  distribution 
s,\  stem. 

Iowa.  St.  Anthony — Election  will  be  held  Fob.  21  to  vote 
on  franchise  lo  low.-i  Railway  and  Light  Co.  to  furnish  city 
with   power  and   light. 

Iowa,  XearinK — At  recent  election  citizens  voted  to  grant 
fr.uichiso  to  l<iwa  Railway  and  Light  Co.  to  furnish  city  with 
light   and   pow<-r. 

Kan.,  Aurora — Election  recently  held  at  which  citizens 
voti-d  $tr).000  for  electric-light  plant  has  been  declared  illegal. 
New    election    will    prob.ibly    be    called. 

Kan.,  Cherryvaie — Plans  being  prepared  for  improving 
oleotric-light  plant  of  Kansas  Gas  and  Electric  Co.  Clarence 
Hill,   .VI gr. 

Ivan.,  Milan — Citizens  of  Milan,  Argonia  and  Mayfleld  con- 
toniplate   construction   of   power   distribution   system. 

Mont.,  Havre — According  to  press  reports  pipe  line  will  be 
<'Oiistructod  from  Havre  to  Great  Falls  to  supply  city  with 
gas. 

Mo.,  HigK'iuNville — Election  will  be  held  Feb.  1  to  vote  on 
$l.''i.()()0  bonds  for  improving  electric-light  plant.  Ralph 
Hulscher,   City   Clk. 

Mo.,  Mt.  A'ernon — City  contemplates  expenditure  of  $10,000 
for   improving   electric-light   plant. 

Mo.,  Springfield — Election  will  soon  be  hold  to  vote  on  $400,- 
000    bonds  for   municipal   eloctri<'-light   plant. 

Ark.,Hartford — See  item   under  "Water  Works." 

Tex..  AuNtiu — C.  .S.  Robinson  and  H.  S.  Gullett  applied  to 
City  Council  for  franchise  to  install  natural  gas  distribut- 
ing system   in  Austin. 

Okla.,  Knid — Citizens  voted  to  grant  franchise  to  Enid 
Electric  and  Gas  Co.  to  furnish  city  with  light  and  power. 

Okla.,  Mountain  A'iew — Citizens  voted  $8,000  bonds  for  elec- 
tric-light   plant. 

Colo..  Leadville — Western  Colorado  I'ower  Co.  plans  to  con- 
struct power  plant  at  Leadville. 

Idaho,  Haiiey — Rockwell-White  Power  Co.  purchased  plant 
and  holdings  of  Haiiey  Electric  Light  Co.  New  owners  will 
expend  Ijetween  $18,000  and  $26,000  for  improving  same.  E. 
W.    Itising,    Mgr. 

Ariz.,  Nogales — International  Gas  Co.  will  enlarge  its  power 
plant. 

Calif..  Huntington  Ileaeli — Citizens  voted  $20,000  bonds  for 
municipal  gas  system. 

Uue.,  Bagotville — Citizens  passed  by-law  authorizing  ex- 
penditure   or   $7,000   for   electric-light   system. 

<lue.,  Slontreal — Montreal  Tramways  Co.  will  expend  be- 
tween $2,000,000  and  $3,000,000  for  improving  and  enlarging 
its  steam  plant  on  Notre  Dame  St.,  E.     E.  A.  Robert,  Pres. 

Uue..  «luebee — Shawinigan  Electric  Power  Co.  plans  to  con- 
struct transformer  station  in  Quebec. 

Ont.,  Cobden — City  will  expend  about  $20,000  for  hydro- 
electric system.      J.   R.    Warren,   Clk. 

Ont..  Highgate — City  will  have  plans  prepared  for  hydro- 
electric system.     Estimated  cost,  $7,000. 

Out.,  Sarnia — Citizens  recently  voted  in  favor  of  by-law 
providing  $120,000  for  purchase  and  improvement  of  electric 
generating  plant  and  electric  distribution  system  of  Sarnia  Gas 
and   Electric   Co.      Noted   Dec.   30. 

Out.,  AVellesley — City  will  construct  electric-light  and 
power  plant.  Citizens  recently  voted  in  favor  of  by-law  for 
$7,500  for  this  purpose. 

Ont.,  AVyoming — City  will  have  plans  prepared  for  hydro- 
electric svstem.  Citizens  recently  voted  $6,000  for  this  pur- 
pose.    H.  G.  Taylor,  Clk.     Noted  Jan.   6. 

Bids   In  and   Contracts   Anarded 

Conn.,  East  Hartford — John  H.  Cooney,  Harrison.  N.  J.,  at 
$21,470.  submitted  lowest  hid  for  heating  and  ventilating  sys- 
tem in  proposed  new  high  school  at  East  Hartford.  (See  item 
under   "Buildings..") 

N.  Y..  Little  Pall.<s — Contract  for  heating  system  for  new  city 
hall  awarded  to  JOHN  LEARY  CO. 

N.  Y..  Yonkers — (OtTicial') — Bids  will  be  received  by  Col. 
Franklin  W.  Ward.  Secv..  State  Bd.  of  Armory  Comrs..  158 
State  St..  Albany,  until  2:30  p.m.,  Jan.  28.  for  heating,  plumb- 
ing, drainage  and  electric  work  at  armory  for  Company  "G," 
10th  Infantry,   N.   G.  N.   Y.      (See  adv.  Jan.   6  issue.) 

Penn.,  South  Bethlehem — Contract  for  brick  and  steel 
meter  and  boiler  house  for  Bethlehem  Steel  Co.  awarded  to 
WILLIAM  STEEL  &  SONS  CO.,  1600  Arch  St.,  Philadelphia. 
Estimated    cost,    $30,000. 

D.  C  AVashington— .L  G.  WHITE  ENGINEERING  COR- 
PORATION, 43  Exchange  PI..  New  York.  N.  Y.,  awarded  gen- 
eral contract  for  enlarging  Bennings  plant  of  Potomac  Elec- 
tric Power  Co.  Company  will  expend  $650,000  for  improving 
and  enlarging  said  plant. 
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Ky.,  KinjiKpoi't — Contract  for  hydro-electric  power  plant 
for  Federal  IJyestuff  and  Chemical  Co.  awarded  to  SOUTH- 
WRSTEKN  ENGINEERING  CO.,  Bristol,  Va.  Estimated  cost, 
$250,000. 

Calif.,  Onklnnd — Contract  for  reinforced-concrete  boiler 
house  at  12th  and  Union  .St.  for  I'acific  Coast  Shredded  Wheat 
Co.  awarded  to  CLINTON  CONSTRUCTION  CO.,  San  Erancisco. 
at    .$4,000. 

BRIDGES 
ProiiOMed    'Work 

MaMN.,  Brookliiie — (Oflicial) — Bids  will  be  received  by  Board 
of  Selectrnt-n,  Town  Hall,  until  3:  45  p.m.,  Jan.  24,  for  steel 
for  Cypress  St.  and  Aspinwall  Ave.  bridges.  See  adv.  Jan. 
13  issue.) 

MnNN.,  AVcMtfleld — John  L.  Hyde.  City  Engr.,  has  recom- 
mended new  concrete  bridge  at  Loomis  St.  leading  to  Gran- 
villt-   to  replace  present  wooden  structure. 

Conn.,  New  London- — Bids  will  soon  be  received  for  bridge 
over  Thames  River  at  New  I^ondon  for  New  York,  New  Haven 
&  Hartford  R.R.  Estimated  cost,  $2,500,000.  J.  H.  Socherns, 
Division   Engr.      Noted   Nov.    25. 

Md.,  Cuinberliind — City  plans  to  call  election  to  vote  on 
$50,000   bonds   for   constructing   bridges. 

W.  Va.,  AVilliain.Hun — (Official) — Bids  will  be  received  by 
Robert  C.  Terrell,  Comr.  of  Pub.  Rds.,  Frankfoit,  Ky..  until 
Feb.  5,  for  bridge  across  Tug  Pork  of  Big  Sandy  River  con- 
necting Mingo  County,  W.  Va.,  and  Pike  County,  Ky.  Noted 
Sept.   23. 

Ga.,  Atlanta- — Press  reports  state  that  North  Boulevard 
Park  Corporation  plans  to  construct  viaduct  over  tracks  of 
Southern  Ry.  to  connect  Piedmont  Park  with  North  Blvd. 
Corporation  will  contribute  $10,000  toward  cost.  Southern  Ry., 
$5,000;  County  Commissioners,  $7,700,  and  will  also  ask  city 
for  $5,400.  E.  C.  Kauffman  of  City  Constr.  Dept.  prepared 
plans. 

Fla.,  Miami — (Official) — Bids  will  be  received  bv  W.  H. 
Moore,  City  Clk.,  until  7.30  p.m..  Feb.  17  (extension  of  date), 
for  2  bridges  across  Miami  River,  one  at  12th  St.  and  one  at 
Ave.  D.  Harrington,  Howard  &  Ash,  1012  Baltimore  Ave., 
Kansas  City,  Mo.,  Consult.  Engr.  Noted  Jan.  6.  (See  adv. 
Jan.  13  issue). 

Ala.,  BirminKliani — Plans  prepared  for  reinforced-concrete 
viaduct    at    21st    St.      Julian    Kendrick,    City   Engr. 

Tenu.,  Harriman — Contract  for  concrete  bridge  across 
Emorv  River  will  be  awarded  in  February.  Estimated  cost, 
$50,000.      S.    A.    Breazeale,    Rd.    Comr.       Noted    Nov.    11    and    IS. 

Ky.,  Stiirgi.s — Bridge  across  Tradewater  River  at  Sturgis 
contemplated  bv  Commissioners  of  Union  County,  Sturgis, 
and  Crittenden  County,  Marion.     Estimated  cost,   $18,000. 

Oiiio,  .4kron — Press  repoits  state  that  bridge  across  Hud- 
son Run  on  Wooster  Rd.  near  .Tohnson's  Corners  will  be  re- 
constructed by  Commissioners  of  Summit  County. 

Ind.,  Xew  .41I»any — Bids  will  be  received  by  A.  Dupaquier, 
County  Audr.,  until  Feb.  7,  for  bridge  across  Floyd  St.  Esti- 
mated" cost.    $4,000.      Noted    Jan.    6. 

Ind.,  Rieliinond — Preliminary  plans  being  prepared  by  J. 
W.  Mueller,  Engr.,  Colonial  Bldg.,  Newcastle,  for  rib  spandrel 
type  reinforced-concrete  bridge  over  White  Water  River  in 
Main  St.  Bids  will  be  received  in  spring.  Estimated  cost, 
$150,000. 

Midi.,  Holland — Press  reports  state  that  new  bridge  will 
be  constructed  across  Plaster  Creek  at  Grandville  Ave.  Esti- 
mated cost,  $15,000,  part  of  which  will  be  borne  by  Holland 
Interurljan    Co. 

III.,  tluini-y — Bids  will  be  received  until  2  p.m.,  Feb.  26, 
for  reinforced-concrete  bridges  in  Houston  Township.  Esti- 
mated cost.  $4,230.  L.  L.  Boyer,  County  Supt.  of  Highways, 
Adams   County,    Quincy. 

Iowa,  Hampton — Bids  will  be  received  by  Auditor  of 
Franklin  County  until  Jan.  31  for  constructing  bridge.  Esti- 
mated  cost,    $10,000. 

Minn.,  Dulutli — City  Council  authorized  construction  of 
concrete  bridge  across"  Miller's  Creek  at  entrance  to  Lincoln 
Park.       Estimated     cost,     $5,000. 

Neb.,  Geneva — (Official) — All  bids  received  Jan.  11  for 
bridge  work  during  year  rejected.  Work  will  be  readvertised. 
Noted   Jan.    6. 

Neb.,  t.retna — (Oflicial) — Bids  will  be  received  at  office  of 
County  Clerk.  Papillion,  until  2  p.m.,  Feb.  10,  for  bridge  across 
Elkhorn    River,   about    3   mi.   west   of   Gretna. 

Neb.,  North  Platte — Bids  will  be  received  by  County  Clerk 
until  1:  30  p.m.,  Feb.   15,  for  bridge  across  South  Platte  River. 

Nell.,  Schiivler — (Official) — Bids  will  be  received  until  noon, 
Feb.  12,  at  o"fIice  of  County  Clerk,  for  bridge  across  Platte 
River  between  Colfax  and  Butler  Counties,  about  2%  mi. 
south  of  Schuyler. 

Mo.,  Kan.san  City — Plans  prepared  by  Waddell  &  Son,  Engr., 
<ansas  City,  and  approved  by  Park  Board  for  bridge  to  be  con- 
structed across  Blue  River  and  tracks  of  St.  Louis  &  San 
Francisco  R.R.  and  Missouri  Pacific  Railway  Systems  in  Swope 
Park,  Hickman  Mills  Rd.     Estimated  cost,  $220,000. 

'i'e.x.,  (ialve.Mton — Pile  trestle  bridge  will  be  constructed 
across  Galveston   Bay  by  County  Commissioners. 

Te.x.,  Orange — Commissioners  of  Orange  County  will  con- 
struct steel   bridge  over  Little   Cypress  Bayou  at  Newton   Rd. 

Ariz.,  Holhrook — (Official) — Citizens  recently  voted  $63,000 
bonds  for  bridges.  Charles  E.  Parkins,  County  Engr.  Noted 
Jan.   6. 

Wash.,  Aberdeen — Bids  will  be  received  by  City  Clerk  until 
Jan.  26  for  steel  superstructure  for  West  Bridge.  L.  D. 
Kelsey,  City  Engr. 

Wash.,  C'hehallM — Contract  for  steel  bridge  across  Cowlitz 
River  will  be  awarded  about  Feb.  15.  Estimated  cost,  $20,000. 
J.    (J.   Neville.   County   Engr.      Noted    Jan.    6. 


Wash.,  <»lyni|iiii — Bids  will  be  received  by  William  R.  Roy, 
State  Highway  Comr.,  until  2  p.m.,  Jan.  24,  for  4  reinforced- 
concrete  arch  l)ridK('s  on  Sunset  Highway,  between  Easton 
and   Cle   Elum   in   Kittitas   County. 

WaHh.,  Spokane — I'ress  reports  state  that  City  Council  is 
in  favor  of  constructing  new  concrete  bridge  across  Spokan(! 
River  at  Division  .St.  to  replace  one  recentl.v  destroyed.  Esti- 
mated cost,  $250,000.     M.  McCartney,  City  Engr. 

Ore.,  Astoria — lOlection  will  soon  be  held  to  vote  on  propo- 
sition of  amending  charter  to  provide  20-year  bonds  for  the 
construction  of  a  viaduct,  large  concrete  wall  and  hard- 
surfacing  streets  in  business  district.  Estimated  cost  of 
project   between    $2,000,000   and    $3,000,000. 

Out.,  TillMonburi;: — Citizens  voted  in  favor  of  by-law  pro- 
viding $4,275  for  bridge  across  Ottawa  Creek.  A.  E.  Raynes, 
Clk. 

Bids   In   and  Contracts    Awarded 

N.  Y.,  New  York— (Borough  of  .Manhattan)  —  (Official) — 
Contract  for  constructing  Unionport  Bridge  over  Westchester 
Creek  awarded  to  RODGERS  .t  HAGERTY,  INC.,  at  $195,511. 
Noted  Nov.  25  and  Dec.   16. 

N.  .1.,  Newark — Pennsylvania  R.R.  awarded  contract  for 
new  bridge  at  Peddle  St.  to  O'GARA  &  MAGUIRE. 

Va.,  Portsmouth — Contract  for  bridge  work  awarded  by 
Norfolk  County  Committee  for  Purchase  and  Improvement  of 
Roads    to    C.    E.    CROSS,    at    .$14,742. 

Tenn.,  Maynardville— NASH  VILLE  BRIDGE  CO.,  Nash- 
ville, at  $17,000,  awarded  contract  for  2  bridges  by  Commis- 
sioners  of   Union    County.      Noted   Oct.    21. 

Tenn.,  Shelbyville — NASHVILLE  BRID(^B  CO.,  Nashville, 
at  $5,990,  awarded  contract  by  Commissioners  of  Bedford 
County  for  bridge  across  Duck  River  on  Tullahoma  Turnpike. 

Ind.,  Hoehester — Contract  for  steel  bridge  across  Tippe- 
canoe River  awarded  to  ROCHESTER  BRIDGE  CO.,  at  $24,495. 

Kan.,  Lawrence — A.  McCLOUTH,  McClouth,  awarded  con- 
tract for  llS-ft.  steel  span  truss  bridge  across  Wakarusa  River 
between  Douglass  and  Franklin  Counties.  Noted  Oct.  28  and 
Dec.  16. 

Neb.,  Falls  City — (Official) — Contract  for  constructing 
bridges  during  year  awarded  to  OMAHA  STRUCTURAL 
STEEL  WORKS,  Omaha.  J.  N.  Relf,  County  Engr.  Noted 
Dec.  16. 

Mo.,  WarreusburK — Contract  for  bridge  work  in  Johnson 
County  awarded  to  KANSAS  CITY  BRIDGE  CO.,  Kansas  City, 
at   $9,505.      Noted   Sept.    23   and   Dec.    30. 

.\rk.,  Camden — Commissioners  of  Quachita  County  awarded 
contract  for  repairs  to  Martin  Biidge  across  Quachita  River 
to  OATS,  HAYNES,  TAYLOR  CO.,  Texarkana,  at  $30,ii00. 
Noted   Sept.    16. 

Te.v.,  Harrisburg — Q.  M.  VAN  HORN,  1217  San  Jacinto  St.. 
Houston,   awarded  contract  for  bridge  across  Clear  Creek. 

Calif.,  Sacramento — (Official) — Contract  for  bridge  across 
Petaluma  Creek  at  Green  Point  awarded  to  HEALY-TIB- 
BITTS  CONSTRUCTION  CO.,  San  Francisco,  at  $89,791.  Noted 
Dec.  16  and  Jan.  13. 

AVATKIl-WOHKS 
I'roposed  Work 
R.    I.,    Providence — Citizens     contemplate     2S5-ft.     dam     on 
Pawtuxet  River.     James  A.  McKenna,  Asst.  City  Engl'. 

N.  Y.,  New  York — (Official) — Bids  will  be  received  by 
Board  of  AVater  Suppl.v  until  Feb.  1  for  furnishing  and  plac- 
ing copper  lining  in  tunnel  of  Catskill  Aqueduct  between 
Shafts  18  and  19,  Contract  170.      (See  adv.) 

N.  Y.,  AV^atertown — Hazen,  Whipple  &  Fuller,  Engr.,  30 
East  42d  St.,  New  York,  N.  Y.,  submitted  plans  for  water- 
works system. 

N.  J.,  New  Brunswick — (Official) — Bids  will  be  received 
until  Feb.  1  for  reservoir,  dam.  filtiation  plant,  pump  and 
stand  pipe.  Estimated  cost,  $1.")0,000.  Eugene  McLaughlin, 
40  Paterson  St.,  New  Brunswick.   Engr.     Noted  Jan.   13. 

N.  J.,  Riverside — City  Council  contemplates  water-works 
system.      Estimated   cost,    $100,000. 

Va.,  Lynchburg — City  contemplates  extending  and  improv- 
ing municipal  water  system.  (3eorge  W.  Fuller,  Consulting 
Engr. 

\V.  Va.,  Cowen — Walter  Mills  and  J.  S.  Mills  applied  to  City 
Council  for  franchise  to  lay  water  mains  and  install  electric- 
light  plant. 

\V.  Va.,  Fairmont — Contract  for  water-works  system  will 
be  let  in  May  or  June.  Estimated  cost,  $30,000.  Ira  .^niilh, 
Comr.,  Water  and  .Sewers.     Noted  Dec.  30. 

N.  C,  Nashville — Citizens  will  vote  Feb.  15,  on  $15,000 
bonds   for   water-works  system.      M.  W.  Linche,   Mayor. 

N.  C,  Itobersonvilie — Press  reports  state  city  will  install 
water-works   system. 

Fla.,  St.  PetersburK — Citizens  will  vote  Feb.  15  on  $7S,000 
bonds  for  improvements  to  municipal  water-works  and  sewer 
system.      C.    D.    Hammond,   Comr.    Pub.    Wks. 

Miss.,  Pontotoc — I'ontotoc  Water  Co.  will  construct  water- 
works s.'stem. 

La.,  Coving:tou — Citizens  will  not  vote  on  $71,000  bonds  for 
municipal  water-works  and  sewer  system  as  noted  in  Dec.  23 
issue. 

La.,  Shreveport — Citv  sold  $750,000  bonds  for  water-works 
system.     G.  R.  'Wilson,  City  Engr.     Noted  Jan.  13. 

Tenn.,     Copperhill — Citizens     will     vote    Fe'b.     5    on     $20,000 

bonds  for  water-works  and  sewer  system. 

Tenn.,  Lons4lnlo — (Knoxville  post  office) — Citizens  voted 
$30,000  bonds   for  water-works  system.     Noted  Sept.   30. 

Ohio.  Dresden — City  Council  authorized  $S.000  bonds  for 
improving  wator-woiks   sy.«teni. 
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I'Ijiiih  bitliii;  |iri'iiiii'(Ml   for  IninrovlMK   Mai- 
tlll  ri'Hi'rvoliH.     .lohii  S.   DoiiiiIh,  City   I'liiKf. 


Ohio.  I'lnnt  ri<M<-liiiiil  lllil.M  will  Ix-  kmtIM)!  by  Ailaiii  II 
Criiliiini.  I>li  <>t  I'lili  Sim.,  tiiilll  I  p.iii.,  .Ian.  I'l,  ror  furnlHliliiK 
wali-i'   tni-tris,   li'Mil    |>l|><-.   <'iii'li   cockN   anil   Hdip  I'ork    lioxrH. 

Ohio,  «i|irliiullrl<l  lIliU  will  l>i-  reci'lycil  by  Charli'H  K.  AhIi- 
l)iirnrr.  ClU  Mm.,  until  iioiiii,  .Ian.  24,  fur  viilvcB  for  wiiter- 
woiUh. 

Ohio,  7.1 mvIIIp 

vey  St.  and   l'.liiiiil\ 

Iiiil.,  4'oliimiilii  «'Hy  -IMaiiH  lirliiK  in'ciiaml  l>y  Chaili-M 
llfoHHDiaii.  lOiiKi'..  InillaiiaiiollH,  Inil,,  fur  ImprovliiK  \valri- 
workM  h>mIi  Ml. 

("Ilv   contiMniilalt'K    Iimih'ovIiik    wad  t- woiKh 
il    foNt,    $2!l,0m). 

Sllrh..    Saulniiw    -liiiaiil    of    Wati-i-WorkH    will     Install 
wnti'i-   inaln.s    in    Wa.slilnKton   Avr.    from  JanvH    Avi 
St.      II.   U.    KyniiT,   t'lty    KiiRr. 

MIoh..  XcrlniHl — City   will    Impiovi'   ami   ixti  nd 
plant.      lOMtlniateil   cosit.   $12,000. 

III.,  Clinton  -CItl/.pns  will  Hoon  vote  on  $S,000  IioikIh  for 
rcsfivolr  ami  $1,500  bondti  for  hlKli-prcasure  fire  pump.  Noted 
Sept.  :io. 

111..  KcHiinco — City  sold  $70,000  bonds  for  Improving-  watiT- 

woiks    .s>.slcni. 


MIfh.,   .InikMoM 

syatoni.      IC.Mtlnuitt 


.luhnson 
-  woik> 
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voir. 


,  lliM-kl°or<l — Cltlzon.s  (■i)iitomi)Iatr  cli'Vatod  tank  or  rosrr- 
i:stlnKilrd  cost,   $20,000.      lOdwIii   Main.  City   Mki-. 


III.,  Snillvnn— r>idH  will  be  rcrolvpd  by  V.  C.  NewbouUl,  City 
Clk.,  until  I'l'b.  7  for  iniprovlnjt  watiM-wnrks  and  electrtr- 
llK'bf  sv.stiMu.s.  Illrani  PbilUps  and  Clifford  IMillUps,  716  Inter- 
national   Mfe    lUilK-.    St.    Louis,    .Mo.,    lOiiKis. 

AVIm.,  nonmiirk-Vlll.ine  Hoard  of  Trustees  has  rotaini'd 
W.  C.  Kirchoffer,  Knvtr.,  Madison,  Wis.,  to  prepare  plans  for 
munli-ipal  water-works  and  scwrrane  systems.  Kstimated 
co.st.  $26,000.  Si>ecial  olection  will  soon  be  held  to  vote  on 
$20,000   bonds   for  the  work. 

>VIm.,  OHhkoMh — (OnU'ial) — Bids  will  be  received  by  Board 
of  Public  Works  until  .Ian.  3]  for  cover  to  reservoir  and  sedi- 
mentation basin  at  municipal  pumping  station.     (See  adv.) 

MIn.,  OMhkoMh — (CHru'ial) — Bids  will  be  received  by  Board 
of  Public  Works  until  Jan.  31  foi-  elevated  tank  at  municipal 
pumpins  st.ition.      (See  adv.l 

:>Ilnn.,  I.nke  CrvMtnl — Plans  being  prepared  for  water-works 
svstem.  .1.  F.  Hruar,  314  Commercial  Bldg..  St.  Paul,  Engr. 
W.   P.   Cobb.   City   Clk. 

Minn..  Mnnknto — Citv  will  install  l,r)00,000-gal.  reservoir. 
Estimated  cost.  $15,000.     H.  F.  Bloomquist,  City  Engr. 

Kan..  Kiowa — Kansas  Public  Utilities  Commission  ap- 
proved plans  for  water-works  system.  Estimated  cost, 
$17,000. 

»b.,  Bellnood — Election  will  be  held  in  April  to  vote  on 
bond   issue  for   water-works  system.     Noted  Jan.  6. 

Mont.,  firent  Fnlls — Election  will  be  held  Feb.  5  to  vote  on 
$150.0011   bonds   for   filtration   plant.     Noted   Dec.   9. 

Mo.,  KIrkNville — Citv  contemplates  water-works.  Esti- 
mated cost.  $149,000.     O.  D.  McKasson,  City  Clk. 

Mo.,  Warsaw — Citizens  contemplate  new  water-works  sys- 
tem. 

Ark..  Hartford — City  retained  Benham  Engineering  Co., 
Consult.  Engr.,  Oklahoma,  to  prepare  plans  and  submit  esti- 
mate of  cost  of  installing  water  system  and  electric-light 
plant  in  Hartford.     Noted  Dec.  16. 

Tex.,  BeevlIIe — Texas  Southern  Electric  Co.  will  install 
new  pumps  at  its  water-works  plant;  also  erect  a  new  steel 
water  tower  and  extend  water  mains. 

Tex.,  El^in — Contract  will  soon  be  awarded  for  sinking 
artesian   well.      Estimated   cost.    $11,000.      Noted   Dec.    16. 

Tex.,  Ft.  AVorth — Citizens  voted  in  favor  of  $500,000  bonds 
for  water-works  svstem.  Work  will  soon  be  started.  F.  J. 
Von    Zuben,    City    Engr.      Noted    Dec.    30. 

Tex..  Majinolia — (Houston  post  office) — Plans  being  pre- 
pared for  water-works   system.      Estimated  cost,   $90,000. 

Tex..  Marble  Falls — M.  M.  Barry,  lessee  of  water  and  light 
plant,  will   install    new   machinery  and   make   improvements. 

Okla.,  Commerce — Citizens  voted  $42,000  bonds  for  new 
water-works  svstem.  Benham  Engineering  Co.,  Colcord  Bldg., 
Oklahoma.   Okla.,  Engr.     Noted  Jan.   13. 

Okla..  Enid — Cit'zens  will  vote  Jan.  28  on  $25,000  bonds  for 
water-works  svstem  and  $10,000  for  sanitary  sewer  system. 
W.  C.  Roger,  City  Clk. 

N.  M..  Clovis — Bids  will  be  received  until  Jan.  28  for  deep 
well  at  city  water-works. 

AVash..  Colville — (Official) — Bids  will  be  received  about 
Mar  1  for  water-supply  system.  Estimated  cost,  $20,000. 
Sawyer  Bros.,  Spokane,   Engr.     Noted   Oct.   7  and  Dec.   30. 

Wash..  Seattle — Board  of  Public  Works  approved  plans 
for  water  mains  in  Michigan  .St.  Estimated  cost,  $10,000. 
A.  H.   Dimock.   City   Engr.     Noted   Dec.   30. 

Wash..  AValla  AValla — City  Commissioners  contemplate  im- 
proving water-works  systenfi.  Estimated  cost,  $80,000.  Wal- 
ter   Rehorn.    City    Engr. 

Ore..  Oreeon  CitT — Joint  Water  Commission  contemplates 
connecting  Portland"  Bull  Run  System  with  Oregon  City  South 
Fork  water-works  by  water  main  from  Oregon  City  to  Mil- 
waukee. 

Calit..  Santa  Barbara — City  contemplates  reservoir  in  Mis- 
sion  (Tanyon. 

Calif..  Sierra  Madre — City  Trustees  contemplate  new  water 
mains.      Estimated   cost.   $60,000. 


Out.,  Mcniiroril  C\\\  will  extend  water  nuilnH.  lOHtlniiited 
lOHt.    $1,0{I0       i;     J      Albeiy,    Town    Clk. 

II.  «'.,  %ortli  \uiiconvrr  -I'liins  beiiiK  prepared  liy  J. 
MeCreaily,  Ail.  City  Kun>\,  for  water  HyHteiii  eiiMl  of  the  Sev- 
iiiour  Hiver.  iOHtubllHhud  cohI,  $1«,000.  J.  10.  Farmer,  City 
Clk.      Noted    Dec.    23. 

llldN    In   mid    CoiitrnelH    .\wnrdcd 

.\.  .1..  .»«TH«-.v  tHy  lllds  reeelve.l  for  laying  72-ln.  Hleel 
pipe  line  fiiMii  l;i  iiiiUilale  to  .leriiey  City  from  Cavanagh  Con- 
Htiiietlon  Co.,  HayiiniM',  $13!l,h4ri,  and  .Vlerrltt  &  Chapman 
Dreilglng  and  Wrecking  Co.,  17  Battery  PI.,  New  York.  N.  Y., 
$155,632.      Noted    I 9. 

Ohio,  Knst  l.lvrriMMil — City  awarded  contract  for  water 
tube  boilers  In  wati'r- works  pumping  station  to  the  FLAN- 
NKlt  UATICIl  TllUlO  Itoll-KIt  CO.,  Akron.  Estimated  cost, 
$15,374.      Chestei-  *    Fleming,    Pittsburgh,    I'enn.,    Kngr. 

Wis..  Ilanltowoc — Board  of  Water  and  Ulght  CommlsHiiinerH 
awarded  eontraet  for  niunleljial  water-works  puiniilng  station 
and  eleelrle  light  idant  to  A.  C.  TOM ACI I KCK,  Manitowoc. 
lOstiniated   cost,   $12,X5I. 

lotvn.  Sheldon — Contract  for  extending  water  system 
aw.iriled  to  A.  DOIISON  (H).,  Lincoln,  Neb. 

Kan.,  (hnnute — (Official) — Contract  for  Improving  munici- 
pal water-works  system  awarded  to  MEUKT.1IO-H  INIOS  .MA- 
CHINIOUV  (■:().,  Kansas  City,  Mo.  Estlnuited  cost,  $19,200. 
Noted    Jan.    6. 

M«i„  l,e«'M  Summit — Citv  Council  awarded  contracts  for 
new  water  system  as  follows:  II AMMOND-BYUI)  IIIO.V  CO.. 
Birmingham.  Ala.,  <-.l.  pipe,  6-  and  8-in..  at  $21,216;  .MKBKLE, 
MINES  CO..  valves  and  hydrants  at  $1,388;  SITTIIEUM.V  CO.M- 
STUnCTloN  CO.,  Memiihis.  Tenn.,  steel  tank  and  tower,  at 
$3,895;  AZTEKK,  OI-OIIAM  CO.,  Kan.sas  Citv.  pipes  and  hy- 
drants at  $8,984;  KNOI-ISIl  TOOI,  AiNl)  SUPPLY  CO.,  Kansas 
City,  triplex  pump  at  $649;  FAIUliANKS.  MOUSE  &  Co.,  Kan- 
sas City,  induction  motor  at  $585;  J(  )I1.\S(  i.\  ('( )N.STUrCTI<)N 
CO.,  pump  building  and  reservoir  at  $5,120;  N.\TK).\'AI,  .METER 
CO.,  meters  at  $90;  U.  S.  WATER  AND  STIOAM  SUPPLY  CO., 
pipe  fittings  at  $818.  Henrlcl,  Kent  &  Lowry,  Kansas  City. 
Engr.     Noted   Dec.   9. 

Tex.,  Houston — Contract  for  deep  well  pumps,  new  pump- 
ing station  and  artesian  wells  awarded  to  J.  (r.  BROWN,  708 
Stewart  Bldg.,  Houston.  Estimated  cost,  $35,000.  E.  E.  Sands, 
City  Engr.     Noted  Dec.   9. 

N.  M..  Dexter — Contract  for  water-works  system  awarded 
by  Town  Board  to  L.  W.  McBRIDE,  Hagerman,  N.  M. 

Ore.,  Baker — Low  bidder  for  furnishing  pipe  for  water- 
works system  was  Washington  Brick,  Lime,  Sewer  Pipe  and 
Tile  Co..  Portland.  Estimated  cost,  $44,247.  L.  R.  Stockman, 
City   Engr.     Noted   Jan.   6. 

SEWERS 
Proposed  Work 

Conn.,  New  Haven — City  contemplates  sewage  disposal 
plant.     F.  L.   Ford,   City  Engr. 

N.  Y.,  BInghaniton — Plans  being  prepared  bv  George  L. 
Robinson,  Engr.,  77  East  28th  St.,  New  York,  N.  Y.,  for  sewage 
disposal   plant. 

N.  Y..  Carthage — State  Board  of  Health  approved  plans  for 
sewer  in  West  St.     Noted  .Tan.   13. 

N.  Y..  Mew  Roehelle — Plans  being  prepared  by  John  A.  Ha- 
dert,  Engr..  for  extending  sewer  system.  Estimated  cost,  $400,- 
000.     Noted   Dec.   9. 

!V.  J.,  Jersey  City — Plans  being  prepared  for  Mill  Creek 
sewer.     C.  H.  Van  Kuren,  Engr. 

N.  J..  Pennington — Walter  Frisbie,  Mayor,  reported  in 
favor  of  sewer  system. 

N.  .1..  Rldgefield  Park. — Plans  being  prepared  by  Rudolph 
Schweizer.  Jr.,  20  Edwin  St.,  Ridgefield  Park,  for  2  sewage- 
disposal  plants.  Estimated  cost,  $100,000.  Bids  will  be  called 
about  Feb.  1. 

N.  J.,  Trenton — State  Department  of  Health  approved  plans 
for  sewage-disposal  plant  for  Rockefeller  Institute.  J.  R. 
Pell,  City  Engr. 

Penn.,  Bellwood — Plans  being  prepared  for  sewage-disposal 
plant.      Estimated  cost,   $12,000. 

Penn.,  Bellwood — Contract  for  10  miles  of  sewer  pipe  will 
soon   be  awarded.      Estimated  cost,   $30,000. 

Penn.,  Johnston — C.  E.  Collins.  Consult.  Engr.,  submitted 
plans  to  City  Council  for  new  sanitary  sewer  system. 

Penn..  York — Citizens  contemplate  sewage-disposal  plant 
in  spring.     George  A.  Warner,  City  Engr. 

N.  C,  Mt.  Olive — City  contemplates  sewer  system.  Esti- 
mated cost,   $17,000. 

N.  C.  Nashville — Citizens  will  vote  Feb.  15  on  $20,000  bonds 
for  sewer  system.     M.  W.  Linche,   Mayor. 

Ga.,  Atlanta — Council  Finance  Committee  authorized  ap- 
propriation of  $37,881  for  sewers  in  1916.  R.  M.  Clayton,  City 
Engr. 

Ga„  Columbus — Citv  plans  sanitary  sewerage  system  in 
1916.     Estimated  cost,  $300,000.     W.  C.  Campbell,  City  Engr. 

Ala,,  Gadsden — Citizens  contemplate  sanitary  sewer  sys- 
tem. 

La..  Eustis^.  N.  Kennedy,  Mayor,  will  issue  $60,000  bonds 
for   sewage   system   and   paving.      Noted   Oct.    21. 

Tenn.,   Copperhill — See    item    under    "Water-Works." 

Ohio.  .Vda — Citv  will  install  4,208-ft.  of  4-ft.  brick  sewer. 
Estimated  cost,   $40,000.     Thomas  J.   Smull,  City   Engr. 

Ohio.  Athens — City  Council  passed  ordinance  for  lateral 
sewer   in   District   No.   1.   C.   H.   Harris,   City   Clk. 

Ohio.  Lakewood — City  Council  authorized  $185,000  bonds  for 
sewage-disposal  plant.  E.  W.  Fisher,  City  Engr.  Noted 
Nov.   25. 
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Ohio,  ManHflelil — Ritls  will  be  received  by  Secretary  of 
IJoard  of  Control  until  noon,  Jan.  27.  for  Improving  sewer  in 
Daisy  St.  from  Marker  St.  to  Raymond  Ave.  William  J. 
Iluzelton,  City   lOiisr. 

Ohio.  YouiiKNtowii — Citizens  plan  to  improve  sewer  system 
in  McCIuffey  St.  from  old  city  limits  line  to  Bond  St.  M.  P. 
llyland,   City   Clk. 

Iiid.,  Kraiiklln — City  sold  $6,000  bonds  for  sewer  system. 

Iiid.,  Iluninioiid — City  will  install  sewer  system  in  Calumet 
.\\c.   I'lom  the  river  to  Conkey  Ave.     Estimated  cost,   $215,563. 

Iiid.,  Kendnllville — City  Council  authorized  construction  of 
sanitary  sewer.     Kstimated  cost,  $10,000.     Noted  Sept.  9. 

.Mich.,  GroNHe  I'oIntN  PiirniH^ — Citizens  contemplate  new 
sewer  system.     Estimated   cost,   $150,000. 

3Ii<>h.,  l^ort  Huron — City  will  install  intercepting-  sewer  sys- 
ti  ni.     Kstimatid  cost,  $125,000.     Earl  Whitman,  City  Engr. 

HI.,  ChiouKo — (flfflcial) — Bids  will  be  received  by  John 
McClillen,  Clk.,  Sanitary  District  of  Chicago,  Room  700,  910 
South  Michigan  Ave,  until  noon.  Feb.  3,  for  constructing  rip- 
rap slopes  on  contract  sections  7  and  S  of  Calumet-Sag  Chan- 
nel, I'alos  and  Worth  Townships,  Cook  County.  (See  adv. 
Jan.  13  issue.) 

\ViN„  Denmark — See  item  under  "Water-Works." 

AViH.,  (irand  Raitidn — City  Council  ordered  construction  of 
sewer  and  water  main  in  Grand  Ave.  between  19th  and  21st 
Ave.      L.    E.   Stevens,   City    Engr. 

WiM.,  Milwaukee — (Official) — Bids  will  be  received  by  Sew- 
erage Commission.  City  Hall,  until  2  p.m.,  Feb.  3,  for  extending 
intercepting  sewer  system,  Contract  No.  19  and  19-A.  (See 
adv.) 

Wis.,  Milwaukee — (Official) — Bids  will  be  received  bv  Sew- 
erage Commission.  City  Hall,  until  2  p.m.,  Feb.  3,  for  extending 
intercepting   sewer  system.   Contract   No.    18.      (See   adv.) 

Wis.,  OshkoNh — City  authorized  George  H.  Randall,  City 
Engr.,  to  prepare  plans  for  sewers  in  portions  of  Michigan, 
2-lth,  South  I>ark,  Plummor,   Babbitz  and   Clendenning  St. 

AVi.s..  Racine — City  will  construct  8-in.  sewer  in  Yout  St. 
from  Green  to  I,a  Salle  St.,  to  connect  with  sewer  in  Green 
St.      P.   H.   Connolly,   City   Engr. 

Iowa,  Ponieroy — City  will  extend  sewer  svstem.  S.  M.  Mc- 
Glure,  City  Clk. 

Minn.,  Crystal — Plans  being  prepared  by  J.  P.  Druar,  Con- 
sult. Engr.,  Commercial  Bldg.,  St.  Paul,  Minn.,  for  sewer  and 
septic  tank.     Noted   Nov.    11. 

Minn.,  MinneapolI.<4 — City  w^ill  install  deep  tunnel  sewer  in 
2nd  Ave.  S.,  between  4th  and  7th  St.  Estimated  cost,  $20,000. 
Carl  lllstrup.  City  Engr. 

Minn.,    Ferliam — City   plans   to    extend    water   mains. 

Minn.,  St.  Paul — Bids  will  be  received  by  August  Hohen- 
stein.  City  Pur.  Agt.,  until  ,7an.  24,  for  sewer  in  Butternut  St. 
Oscar  Claussen,  City   Engr. 

Minn.,  St.  Paul — Citizens  plan  sewer  in  Colne  St.  from 
Front   to   Hatch   St.      Oscar   Claussen,    City   Engr. 

Minn.,  South  St.  I'aul — Bids  will  be  received  bv  J.  R.  Steven- 
son, City  Recdr.,  until  Jan.  31,  for  4,000  ft.   12-in.   sewer. 

Kan.,  .AtohiNou — Citizens  will  construct  sewer  in  Midland 
College  District.     Frank  S.  Altman,  City  Engr. 

Kan.,    Baxter    Sprln>!rs — City    contemplates    sewer    system. 

Kan.,  DodKe  City — Citizens  plan  extension  of  sewer  sys- 
tem in  District  No.  7  in  Ave.  F  between  Chestnut  St.  and 
Military  Ave.     S.  Gallagher,  City  Clk. 

Kan.,  Kansas*  City — Plans  prepared  and  approved  for  flood 
sewers  in  Armourdale  District.  Estimated  cost,  $20,000.  J.  I... 
Beggs,  Street  Conir. 

Kan.,     Manhattan — Plans    being    prepared     for    6,800-ft.     of 

10-in.  sewer.     Contract  will  be  let  some  time  in  March.     Fred 
Walters,  City  Engr. 

Nel>.,  Pawnee  City — (Official) — Election  will  be  held  in  April 
to  vote  on  $38,000  bonds  for  sewer  system.  J.  L.  Meek,  (iity 
Clk.      Noted    Jan.    6. 

Xel>.,  AVau.sa — Bids  will  be  received  by  Board  of  Village 
Trustees  until   Feb.  7  for  sanitary  sewers. 

S.  D.,  Siou.v  FalLs — Citv  will  install  sewer  in  Cliff  Ave.  from 
."jth  to  6th  St.,  in  5th  St.  from  Weber  to  Cliff  Ave.,  in  Dakota 
Ave.  from  4th  to  7th  St.     AValter  C.  T.eyse,  City  Audr. 

Mont..  BillinKH — (Official'" — Bids  will  be  received  until  Mar. 
7  for  storm  sewer  system  on  north  side  of  city.  Main  trunk 
sewer  estimated  at  $28,000;  branch  extending  to  west  side,  at 
$35,000.     E.   M.   Sneckenberger.  City  Engr.     Noted  Jan.   13. 

Mont.,  AValkerville — City  will  improve  sewer  system  in 
spring. 

Mo.,  Ilowlint;  fireen — Citizens  will  soon  vote  on  bond  issue 
for  sewer  and  water-works  improvements.  Black  &  Veatch. 
507    Interstate    Bldg.,    Kansas   City,    Mo,,    Engr. 

Ark.,  Batesville — Citizens  will  install  sewer  system  in  Dis- 
trict   No.    3. 

Tex..  Belton — Citizens  voted  $40,000  bonds  for  sewer  sys- 
tem.     Noted    Dec.    16. 

Tex..  DallaN — Citv  contemplates  new  sewage-disposal  plant. 
J.  M.  I'reston.  City  Engr. 

Tex.,  Ft.  AVortli — Contract  will  soon  be  let  for  sewer  in 
7th  District.      F.   J.   Von  Zuben,   City   Engr. 

Tex.,  A'enus — Citizens  voted  $10,000  bonds  for  sewer  system. 
Noted  Dec.  30. 

Ore..  Portland — City  will  connect  East  65th  and  East  Burn- 
side  St.  sewer  with  main  trunk  sewer  in  East  Glisan.  Esti- 
mated cost,  $4,707.     I'hilip  H.   Dater.  City   Engr. 

Calif.,  Chlno- — Contract  will  be  let  by  city  some  time  in 
^Tarcli  for  sewer  system  and  sewage-disposal  plant.  Esti- 
mated  cost.   $50,000.     Noted  Jan.   6. 


Calif.,  Compton — City  retained  Olmsted  &  Gillelen,  Engr., 
112  Hollingsworth  Bldg.,  I..OS  Angeles,  to  prepare  plans  for 
sewage-disBosal   plant. 

Calif.,  I..OH  AiiKeleH— Contract  will  be  let  In  February  for 
Florence  Ave.   sewer.     Homer   Hamlin,   City   Engr. 

Call?.,  Pomona — (Official) — Citizens  defeated  $15,000  bonds 
for  storm  sewers.     C.  E.  Bayley,  City   Engr.     Noted   Dec.   2. 

Ont.,  KlnKHvllle — Town  Council  contemplates  sewage-dis- 
posal system.     George  Pearse,  City  Clk. 

Out.,  Ottawa — Bylaw  passed  to  provide  $315,000  for  con- 
struction of  Ottawa  South  sewer.  F.  C.  Askwith,  Act.  City 
Engr. 

Bidn   In   and   Contractu  Awarded 

MaRH.,  BoNton — T,ow  bidders  for  Freeport  .St.  brook  in 
Bowdin,  Hendry  and  Coleman  St.  were  as  follows:  James  J. 
Conway,  19  Beethoven  St.,  Uoxburv  at  $14,273.  James  J. 
Coughlin  &  Co.,  43  Tiemont  St.  Boston,  $15,551;  William  Bar- 
rett, 37  Hunneman  St.,  Roxbury,  $16,364.  Edward  F.  .Murphy, 
Comr.  Pub.   Wks.     Noted  Jan.   13. 

IV.  Y.,  Greece — (Official)- — Contract  for  sewer  in  District 
No.  1  awarded  to  JOHN  PRTRASST  CO.,  Livingston  Bldg., 
Rochester,   N.   Y.      Estimated   cost,   $4,850. 

N.  v..  New  York — (Borough  of  Brooklyn) — Contract  for 
sewer  in  East  21st  St.,  Kenmore  PI.  from  Church  Ave.  to  Albe- 
marle Rd.,  awarded  to  FRANK  SPINELLA,  308  Atlantic  Ave., 
Brooklyn. 

N.  J.,  IrvluKton — Contract  for  storm  sewer  in  Ball  St. 
awarded  to  JOHN  DORER,  I'ark  Ave.,  Irvington.  Estimated 
cost,  $27,792.      Isaac  J.   Casey,   City  Engr. 

Va.,  Koanoke — Contract  for  sewers  awarded  to  B.  R.  Mc- 
CAHEE  &  CO.     F.  L.  Gibboney,  City  Clk.     Noted  Dec.  9. 

Fla.,    Key    West — Contract    for    sewer    svstem    awarded    to 
JOHN  J.  QITINN  &  CO..  Miami.   Fla.     Estimated  cost,   $350,00( 
John  R.  Scott,   Design.  Engr.     Noted  Dec.  30. 

Ohio,  Cincinnati — Contract  for  improving  sewers  in  White- 
ly  St.  from  Colerain  Ave.  180  ft.  west,  and  right-of-way  from 
Whitely  St.  140  ft.  south,  awarded  to  W.  J.  CONNELY,  JR. 
I'hilip  Fosdick,   Dir.   Pub.  Ser.     Noted  Dec.   9. 

Ohio,  Cincinnati — -(Official) — Contract  for  improving 
sewer  in  Resor  Ave.  from  Middleton  to  Clifton  Ave.,  and 
Clifton  Ave.  from  Resor  Ave.  north  to  trunk  sewer  awarded  to 
HENKEL  &  .SULLIVAN,  Cincinnati.  Estimated  cost,  $6,955. 
Philip  Fosdick,   City  Engr.     Noted   Dec.  9. 

Ind.,  Ft.  Wayne — Contr.act  for  sewer  from  Osage  St.  to 
St.  Mary's  River  awarded  to  MOELLERING  CONSTRUCTION 
CO.     Frank  M.   Randall,  City  Engr. 

Ind.,  Vineinnes — (Official) — Contract  for  sewer  systems  Nos. 
3  and  4  awarded  to  JAMES  O'DONELL,  Vincennes,  at  $39,941, 
No.  3;  to  FOULKES  CONSTRUCTION  CO.,  Terre  Haute,  Ind., 
at    $65,653,    No.    4.      H.    T.    Watts,    City    Engr.      Noted    Jan.    6. 

III.,  Bloomington- — Contract  for  12-in.  pipe  sewer  in  Steven- 
son St.  and  Euclid  A.ve.  and  concrete  settling  tank  awarded 
as  follows  to  D.  H.  RIDER.  Bloomington,  111.,  for  sewer,  and 
to   F.  G.  JUDY,  Machinaw,  111.,  for  tank.     E.  H.  Packard,   City 

Engr. 

111.,  Champaign — (Official) — Contract  for  improvements  in 
Branch  No.  23  awarded  to  WILLIAM  L.  STEWART,  Urbana, 
111.      Estimated    cost,    $7,699.      Noted   Jan.    6. 

loTva,  Clinton — (Official) — Contract  for  storm  sewer  in  1st 
St.  awarded  to  C.  M.  NEAL,  Clinton,  Lyons  Sta..  Iowa.  Esti- 
mated cost,   $4,S78.     J.   G.   Thorne,   City   Engr.     Noted   Dec.    30. 

Iowa,  Ft.  Madis>n — (Official) — Low  bidder  for  2  mi.  of 
sanitary  sewers  was  H.  J.  Kent.  Ft.  Madison,  Iowa.  Estimated 
cost,  $5,670.     R.  J.  Lewis,  City  Engr.     Noted  Dec.  9. 

Iowa,  Marshalltown — Contract  for  sewer  system  awarded 
to  M.  McMELLIGAT.  Evanston,  111.  Estimated  cost,  $6,48U. 
W.  H.  Steiner,  City  Engr. 

Iowa,  Strawberry  Point — (Official) — All  bids  for  sewer  sys- 
tem and  sewage-disposal  plant  rejected.  Estimated  cost.  $23,- 
000.     M.  Tschirgi  &  Sons,  Cedar  Rapids,  Engr.     Noted  Nov.  25. 

Iowa,  Woodhine — Contract  for  sewer  system  awarded  to 
H.  J.  PETERS<1N.  Omaha.  Neb.  Bruce  &  Standeven,  Omaha, 
Neb.,   Engr.     Noted   Dec.  23. 

Minn.,  St.  I»aul — Bids  received  Jan.  10  for  sewer  in  Eaton 
.St.  rejected.     Oscar  Claussen,  City  Engr.     Noted  Jan.  6. 

Minn.,  South  St.  Paul — Contract  for  lateral  sewers  in  4th 
and  5th  Ave.  south  from  Marie  Ave.  to  connect  with  trunk 
svstem  in  3d  St.  awarded  to  JOHN  LIND,  St.  Paul.  Estimated 
cost,    $6,700.      Noted   Jan.    13. 

Kan.,  Kansa.s  City — Contract  for  motor  driven  sewage 
pumps  awarded  to  H.  R.  WORTHINGTON  CO.,  925  Scarritt 
Bldg.,  Kansas  City,  Mo.     Estimated  cost,  $10,000. 

Ark.,  I.ittle  Hock — Contract  for  sewers  awarded  to  NICK 
PEAY  CONSTRUCTION  CO.,  Little  Rock.  Estimated  cost. 
$9,085.      H.   Levinson,   City   Engr. 

Tex.,  Dallas — Contract  for  sewer  in  Bishop,  9th  and  sth 
St.,  awarded  bv  City  Commission  to  D.VLLAS  LIME  A.ND 
GRAVEL  CO.,  Dallas,  at  $6,666.     Noted  Jan.  6. 

Ore.,  Portland — Contract  for  sewer  in  East  Davis  and  East 
72d  St.  awarded  to  EDWARD  SANDEBERG.  Estimated  cost, 
$7,342.     Philip  II.  Dater,  City  Engr.     Noted  Dec.  9. 

Calif.,  Daly  Cit>- — Contract  for  sewer  system  awarded  by 
Town  Trustees  to  F.  R.  RITCHIE  &  CO.,  Chronicle  Bldg.,  San 
Francisco,  Calif.     Estimated  cost.  $4,345. 

gakba<;f: 

Proposed  Work 
Conn.,    Danbury — City    Council     contemplates    establishing 
system  of  garbage  collection  and  disposal. 
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\.  v.,  Iloiiir  l-.oiinl  <•!'  I'ulilU  \Vo^k^ 
lor  coUi'CtliMi  III'  Kui'liiiKii  I'ur  pi'i'lud  of 
I'OUKU,   I'liiK    Av.„    Koiiu-.  Ill   »7.yil. 

Ohio,  Clr^ i-lniiil-  (Otllclal)-  -Contract  awariloil  li>  II. 
O'NHIL,  CUivclaiid.  at  »::i.(i(M)  for  illxiioMal  of  KarliaKi'  for 
period  of  2  yoaiH,  fioiii  Apr.  1,  I'.Ht!,  to  Apr.  1,  litis.  Noted 
W'i\    30. 

\VI»..  Wfmt  \lllH  (OlIlriuD  — Itld.M  rcccdvcd  Jan.  .'t  for  Knr- 
t>nK»'  hu'lneralor  from  I.i-wIh  &  I'apron.  $10,:i;ifi;  IJe  ("arte  lii- 
oIlitMntor  Co.,  *7.!'.Mi;  Mi-Ciiiro  iVc  Hunti'i-  Co.,  IS.STn.  10.  (i. 
Oberl.    iMtv    lOiinr.      Nottnl    I  )«•(•.    Mil. 

(tkln..  IlnrllrHvllle — Olt.v  awarded  contrafl  to  K.  \V. 
STOKKS.  ouiiihoma.  for  Kai''«>Ki'  liudnoralor.  lOHtlniatcd  coHt. 
|«,r.(Mi.      Nolid    Nov.    IS. 

.STHKK'I'S    .\\l>    HO  \  Its 
l*rii|M»<«Ml   \\  ork 

Nor»««Mnl-    (Ollliial)       nid.s    will    l.e    ricolvi-d    l>y    C.    ,\ 
.M^r.,    until   I",   p.m..    Ki'li.    1,    for   fiiriilHhlnK   (.< 


MnaM.. 

lilliKliam 


Norwooil  Kill. (Hill  uriinllc  iiaviiiK  lilock.s  and  S.OOO  l)bl.  purtland 
I'einenl.      (Sir  adv.   .Ian.    ISlh   is.snc.) 

It.  I..  W'ooiiMOfki'l  -Cllv  <'onloniplatC8  cxprndlturo  of  ap- 
proxlniatidy  Jir>.mio  for  Ki'imlte  ourbliiK.  K.  11.  MIHh,  City 
Knur. 

Conu..  ilrlilKt'Port — Stroot  and  Sidi'walkH  Committee  of 
Common  Couiu'il  applied  to  city  for  appropriation  of  $200,000 
for  wator  bo\iiid  macadam  jiavInK  and  $BB,000  for  extendint? 
Boston  Ave.  from  North  Ave.  to  Main  St.  Alfred  II.  Terry, 
City   KiiKr. 

>.  v..  New  York — (BoioukIi  of  Brooklyn) — (Ofllcinl) — Bids 
win  bo  received  by  Ij.  II.  I'ovind.s,  BoroUKh  I're.s..  Room  2, 
Borouuli  Hall,  until  11  a.m..  Jan.  2fi.  for  repairing  ."^iilewalks 
on  west  slile  of  Berry  St.  between  North  Sth  and  North  !ith 
St.  and  2.'.  other  lo<'ations  in  WilliainshurMT  District;  north 
side  of  OrinKS  Ave.  between  Sutton  St.  ,uid  Mornan  Ave.  and 
23  other  locations  in  Williamslnirn.  Beilford  and  Bushwicl? 
Districts;  northeast  side  of  Flatbush  Ave.  between  Malbone 
St.  and  Lefferts  Ave.  and  2S  other  locations  in  Flatbush 
District. 

N.  J.,  Belleville — Ordinance  passed  by  Town  Commission 
for  paving  6  streets  in  Greylock  Section.  Edward  E.  Mathes, 
Comr. 

X.  J.,  Belmnr — City  plans  to  pave  F  St.  Estimated  cost, 
$35,000. 

N.  J.,  Jersey  Cit.v — Plans  beins:  prepared  for  Lincoln  Hish- 
wav  from  West  Newark  Ave.  to  Hackensack  River.  Estimated 
cost,   $100,000.      Charles  A.  Van   Keurin,   City   Engr. 

N.  J.,  Newark — IMorris  R.  Sherrerd,  City  Engr.,  will  prepare 
plans  for  widening  Market  St.  from  Mulberry  St.  east  to  Penn- 
sylvania  R.R. 

N.  J..  Princeton — City  Council  considering  plans  for  pav- 
ing Nassau  St.  below  Washington  St.  with  macadam.  Esti- 
mated   cost,    $30,000. 

Penu.,  Seranton — J.  G.  Hayes.  Dir.  of  Pub.  Wks.,  will 
award  contract  for  paving  Ash.  Olive  and  New  York  St.  with 
asphalt  and  stone  block  about  Mar.  1.  Estimated  cost,  $20,000. 
W.  A.   Schunk,   City   Engr.- 

Va..  Richmond — George  Stevens,  Pres.,  Chesapeake  &  Ohio 
Ry.,  submitted  plan  to  Board  of  Supervisors  of  Henrico  County 
for  Battlefield  Parkway  surrounding  Richmond  and  embrac- 
ing i)rincipal  battlefields  of  war  around  city.  The  plans  call 
for  approximately  33  mi.  of  roads  in  Henrico  County  and  12  mi. 
in  Hanover  County.  Estimated  cost  of  gravel  parkway, 
$263,632;  macadam,  $467,000,  which  will  be  borne  by  Henrico 
and  Hanover  Counties,  United  States  Government,  State  of 
Virginia  and  private  contributions. 

AV.  A'a.,  Huntington — Bids  will  be  received  by  R.  S.  Douthat, 
Clk.,  County  Court,  until  Jan.  25,  for  lelocating  and  construct- 
ing county  road.     J.  M.  Oliver,  Jr.,  County  Surv. 

N.  C  I..enoir — Citizens  of  Caldwell  County  recently  de- 
feated $90,000  bonds.  $50,000  of  which  was  to  have  been  used 
for  road  work  in  Lenoir  Township  and  $40,000  in  Lower  Creek 
Township.      Noted   Nov.    25. 

S.  C,  Georgetown — Commissioners  of  Georgetown  County 
and  J.  B.  Morrison.  McClellanville.  interested  in  construction 
of   highway    from   Georgetown   to   Charleston. 

Ga.,  Macon — City  will  widen  and  pave  2nd  St.  from  Giles 
St.    to   city   limits.      J.    J.    GaiUard,    City    Engr. 

Fla.,  Jack.sonvilIe — City  plans  to  pave  Main  St.  from  Ho- 
gan's  Creek  Bridge  to  Sth  St.     L.  D.  Smoot,  City  Engr. 

Fla..  Kissimmee — Commissioners  of  Osceola  County  plan  to 
call  election  in  Third  Commissioner's  District,  including  St. 
Cloud  and  Xarcoosee.  to  vote  on  $150,000  bonds  for  road  from 
St.   Cloud  to   Brevard   County   line. 

Fla.,  Miami — Bids  will  be  received  until  Feb.  3  by  Commis- 
sioners of  Dade  County  for  constructing  Tamiami  Trail  Cross 
State  Highway  through  Everglades  from  Miami  to  Tampa. 
Citizens  recently  voted   $275,000  bonds  for  this   purpose. 

Fla.,  St.  Peter.sburg — Election  will  be  held  Feb.  15  to  vote 
on  $35,500  bonds  for  paving  and  improving  streets  and  con- 
structing sidewalks.     C.  D.  Hammond.  Comr.  of  Pub.  AVks. 

Ala.,  Birmingham — Surveys  being  made  for  highway  from 
city  limits  to  Warrior  River.     Julian  Kendrick,  City  Engr. 

Ala.,  Hamilton — Bids  will  be  received  by  Commissioners 
of  Marion  County  until  Jan.  31  for  graveling  10  miles  of  roads. 

Tenn.,  Ashland  City — Election  will  be  held  Mar.  21  in 
Cheatham  County  to  vote  on  $15,000  bonds  for  road  construc- 
tion. 

Tenn.,  Erwin — Commissioners  of  Unicoi  County  Court  plan 
to  call  election  in  April  to  vote  on  $100,000  bonds  for  road 
work.     W.  S.  Erwin,  Clk. 

Tenn.,  Liawrenceburg — Election  will  soon  be  held  in  Law- 
rence County  to  vote  on  $350,000  bonds  for  constructing 
roads. 

Tenn,,  Madisonville — Election  will  be  held  Mar.  1  in  Mon- 
roe County  to  vote  on  $325,000  bonds  for  macadamizing  about 
SO  miles  of  roads. 


'IViiii.,  llorrlMl<>««ii  I'l  i-lliiiiiiary  HurviyH  will  be  made  by 
.loliii  Siiaip  for  roMil  liiiproviinenl  h  In  llainbleii  County.  Uondil 
for    $  I  .'■0,0(111    reeeiilly    Mold     for    IIiIh    purpoHe. 

Tenn.,  Pulaski  lOliclloii  will  l.e  luld  Mar.  25  In  'illcB 
Coiiiitv  to  voli-  on  $5(1(1. (MHi  boiiilH  for  road  work.  Noted  <Jel. 
M   and   Nov.    i. 

'IViiii.,  'i'ar.ewcll  (Oinilal)^^HldM  will  b.-  received  by  Coni- 
niissloiuiH  iiC  Clallioriie  County  until  II  a.m.,  Feb.  7,  for  griid- 
liig  aiid  iiKic.idaiiilzliig  ruads  In  Claiborne  County.  J.  II.  H. 
MoriMon,    Cumberland    (iap,    <'omr.       Noted    .^epl,     23. 

K.V.,  lliirllnKlon — lOleclloii  will  be  held  Mav  S  to  vote  on 
$20(1,(1110    bonds    for    road    work    In    Hoone    County. 

Ohio,  Alliance — City  Coun<-ll  |ia.MHed  ordlnanci!  for  Improv- 
ing .N'orlli  l-'reeilom  Ave.  from  Wayne  to  Walnut  St.  Wado 
She.llir,    Clly    lliigr. 

Ohio,  lliioriis  -City  iilans  to  hold  election  soon  to  vote  on 
$15,(100  bonds  for  street  improveinentH.  F.  L.  NlcdcrhclHer, 
City    I'-.nny. 

Ohio,  «'lnrlnnair  -WeHselmann  Road  from  HarrlHon  I'Ike 
to  BoKarl  and  Kag:ily  ltd.  will  be  Improved  by  County  Com- 
missioiiiis,      llsllmated  cosl.  $10, 4a!). 

Ohio,  Cliiciiinatl — Ueiiort  submitted  by  Frank  Krug,  City 
lOiigr.,  estiiuallng  cost  of  lm|)roving  Heading  Kd.  from  Mitchell 
Ave.  to   I'.id.lock   ltd.   with  wood  block  at  $34,413. 

Oiilo,  llii.>«oii  City  plans  to  Iminove  Main  St.  Estimated 
cosl,   .f  I  (12. (111(1      c.   (;.   Cummin,  City    lOngr. 

Ohio,  llllishoro — Commissioners  of  Highland  County  will 
award  contiiicl  for  i()a<l  Improvements  In  March  or  April. 
Estimated   cost,   $50,000.     Charles  F.   C'laike,   County   Surv. 

Ohio,  /.ancsvliie — Bids  will  soon  be  received  by  Board  of 
Public  Service  for  repaying  Market  St.  from  Underwood  St. 
to  Pennsylvania  tracks.  W.  W.  Roach,  Dir.  of  Pub.  Ser. 
John  .S.   Dennis,  City   Engr. 

Ohio,  /.nnesvllle — Ordinance  passed  by  City  Council  for 
imiiroving  Woodlawn  Ave.  from  Maysville  Ave.  to  Lake  Drive. 
.loliii     S.     Dennis,    (Mty     lOngr. 

Iiid.,  l>ecatur — Bids  will  be  received  by  County  Commis- 
sionors  until  Feb.  8  for  constructing  roads  in  St.  Marys,  Blue 
Creek,  Hartford,  Union,  Wabash,  Kirkland  and  Washington 
Townships. 

Ind.,  I.aporte — Bids  will  be  received  by  Fred  A.  Hausheer, 
Audi-.,  Comrs.  of  Laporte  County,  until  10  a.m.,  Feb.  10,  for 
roads  in  tJnion.  Cass  and  Hanna  Townships. 

Ind.,  Shelhyville — Bids  will  be  received  by  Commissioners 
of  Shelby  and  Hancock  Counties.  Shelbyville,  until  10  a.m., 
Feb.   10,  for  constructing  county  line  road. 

Mich.,  ICaton  Rapids — City  plans  to  pave  approximately 
20,000  sti.yd.   of  streets   with   asi)haltic  concrete. 

Mich.,  Flint — City  plans  to  pave  32  streets.  E.  C.  Shoe- 
craft,    City    Engr. 

HI.,  Champaign — City  will  pave  West  Clark  St.  from  New 
St.  west  to  Prospect  Ave.,  North  and  South  Prairie,  East 
White  and  East  Healey  and  North  Walnut  St.  in  spring.  L.  N. 
Sizer.    City    Engr. 

HI.,  Kast  Moline — City  will  award  contract  for  paving  18th 
Ave.  from  Itth  to  12th  St.  and  17th  Ave.  from  7th  to  9th  St.,  in 
spring.      W.    B.   Warren,   City   Engr. 

III.,  Fllwood — Bids  ^111  be  received  by  L.  W.  Coe  until  Jan. 
26  for  purchase  of  $38,000  bonds.  Proceeds  will  be  used  for 
road   improvements. 

HI.,  Galvn — Bids  will  soon  be  received  for  about  10,000  yd. 
brick  pavement  with  asphalt  filler  and  5,600  ft.  of  curbing 
and  guttering.  George  E.  Palmer,  111  West  Monroe  St.,  Chi- 
cago,   Pres..    Bd.    of   Engrs.,    Central    Bureau    of   Consult.    Engr. 

HI.,  Rock  Island — (Official) — Bids  will  be  received  by  Wal- 
lace Treichler,  City  Engr.,  until  Feb.  1,  for  paving  12th  St. 
with   brick.      Estimated   cost,   $74,475. 

■Wis.,  Applcton — Bids  will  be  received  by  A.  C.  Remley,  City 
Engr..  about  Mar.  1,  for  paving  John  St.  and  West  End  Col- 
lege Ave. 

AVis.,  Kenosha — County  will  expend  $12,000  for  paving  1  mi. 
with   concrete.     J.   F.  Huzog.  County  Highway  Comr. 

Wis.,  Madison — City  will  expend  approximately  $150,000 
for  street  improvements,  (^ontract  for  work  will  be  awarded 
latter   part   of   March.      E.    E.    Parker,    City   Engr. 

■Wis.,  Manitowoc — Bids  will  be  received  until  11  a.m.,  Feb. 
3.  bv  J.  Kellv,  City  Clk.,  for  paving  a  number  of  streets. 
Noted  Jan.  13. 

Wis.,  Milwaukee — City  contemplates  expenditure  of  $465,- 
000  for  paving  and  repairing  streets.  George  Staal,  City 
Engr. 

AVis.,  SheboTgan — Board  of  Public  Works  plans  to  pave 
and  curb  about  4   mi.  of  streets.     C.  U.  Boley,  City  Engr. 

AVis.,  Superior — City  plans  to  pave  Central  Ave.,  South 
Superior.       E.    B.    Banks,    City    Engr. 

Wis.,  Waukesha — Plans  prepared  by  William  Courie,  City 
Engr..  for  paving,  curbing  and  guttering  Beechw-ood  and  Wis- 
consin  Central  Ave.   and   the  Strand.     Estimated  cost.   $15,300. 

Iowa,  Missouri  Valley — Bids  will  be  received  by  S.  R. 
Williams,  City  Clk.,  until  Feb.  1  for  40,000  sq.yd.  of  paving. 
Noted    Nov.    25. 

Iowa,  Rockwell  City — City  plans   to  pave   2   mi.   of  streets. 

Minn.,  Duluth — City  plans  to  pave  East  Superior  St.  John 
Wilson,   City   Engr. 

Minn.,  Eveleth — City  contemplates  expenditure  of  $150,- 
000   for   improving   streets  during  year. 

Minn.,  Hihbing — Bids  will  be  received  by  J.  Benoe,  Town 
Clk..  until  Jan.  22,  for  constructing  Hibbing-Chlsholm  Rd. 
E.   D.   Hawley,   City   Engr. 

Minn.,  Minneapolis — Plans  being  considered  for  paving  2 
mi.  of  Lowery  Ave.     F.  W.  Cappelen,  City  Engr. 

Minn.,  St.  Paul — Board  of  Commissioners  of  Ramsey  Coun- 
ty contemplates  expenditure  of  $60,000  for  road  work.. 
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Kan.,  Kannnx  City — Bids  will  be  received  until  Feb.  14  by 
!■'.  M.  Holcomb.  County  Clk.,  for  grading  and  macadamizing 
Uutledge-I^:iiinon   Rd.,    Wyandotte   County. 

Kan.,  I.amril — Bids  will  be  received  by  L.  D.  Burgess,  City 
Clk.,  until  Fob.  1  for  2  miles  of  paving.  Noted  Sept.  23  and 
Nov.   11. 

S.  D.,  Sioux  FallM — Plans  prepared  by  S.  B.  Howe,  City 
Engr.,  for  paving  lltli  St.  from  Dakota  to  2d  Ave. 

Mont.,  llllIinK.<4 — Election  will  be  held  Mar.  4  to  vote  on 
.$17.''j,nnO  lionds  for  improving  highways  in  Yellowstone  County. 
Noted   Dec.  ;t. 

Mont.,  Itutte — (OfTicial) — Bids  will  be  received  by  City  Coun- 
cil until  7:  30  p.m.,  Fel).  2,  for  repaving  and  constructing  con- 
crete guttois  on  streets  in  Special  Imi)rovement  District  No. 
19,s.     (See  adv.  Jan.   13   issue.) 

Mo.,  Bolivar — Contract  for  improving  roads  in  Polk  Count.v, 
Bolivar  Spicial  Road  District,  will  be  awarded  about  Mar.  20. 
Estimated   cost,   $2.5,000.      Noted  Oct.   28   and   Dec.   2. 

Mo.,  Clillliootlie — City  will  award  contract  for  about  50,000 
sq.yd.  of  paving  in  March  or  April.     J.  Broaddus,  City  Engr. 

Mo.,  .loplin — Commissioners  of  Joplin  Special  Road  Dis- 
trict plan  to  grade  and  gravel  18  mi.  of  road  between  Diamond 
and  Granby  on  .lopIin-Granby  Rd.  and  construct  turnpike 
between  Georgia  City  and  Opolis. 

Mo.,  Miller — Election  will  soon  be  held  to  vote  on  $20,000 
bonds    for    constructing    roads. 

Ark.,  nutexvllle — Press  reports  state  that  business  men  of 
Batesville  and  Cave  City  plan  to  construct  12  miles  of  highway 
to  connect  2  cities. 

.\rk.,  ^Valdo — Plans  being  considered  by  city  for  Improving 
a  number   of  streets. 

Tex.,  Beaumont — Ordinance  passed  by  City  Council  for 
improving  a  number  of  streets  of  city.  L.  L.  Soberer,  City 
Engr. 

Tex.,  Grand  Saline — (Official) — Citizens  recently  voted  $16,- 
000   bonds  for   street   improvements.      Noted   Dec.   30. 

Tex.,  Paris — Bids   will   be   received   by   City   Clk.   until   Jan. 

2  1  for  curbing,  paving  and  guttering  streets.  R.  G.  Taylor, 
City   Engr. 

Tex.,  Schulenlierg — Election  will  soon  be  held  to  vote  on 
$200,000  bonds  for  constructing  roads.  J.  C.  Baumgarten, 
Pres.   of  Highway  League. 

Tex.,  Taylor — Plans  being  considered  by  city  for  $40,000 
bond  issue  for  street  paving. 

Okla.,  Durant — Citizens  of  Township  No.  9  voted  $25,Oi>n 
bonds  for  road   improvements.     Noted  Jan.   G. 

Okla.,  Mounil.s — Citizens  voted  $100,000  bonds  for  road 
work.       Noted  Dec.  23. 

Okla.,  Sand  SpringH — City  plans  to  pave  Main  St.  and  Broad- 
way.    A.   J.   Schultz,   City   Clk. 

Colo.,  Denver — Board  of  Public  Works  plans  to  pave  West 
Colfax  Ave.,  District  No.  2.  Estimated  cost,  $15,447.  H.  F. 
Meryweather,  City  Engr. 

I'tah,  Salt  Lake  City — City  Commissioners  plan  to  raise 
$25,000  to  complete  Wasatch  Drive.     S.  Q.  Cannon,  City  Engr. 

.\riz.,  DonglaM — Bids  will  soon  be  received  for  paving  Ave. 
G  and  10th  St.  with  bitulithic. 

Ariz..,  Tomb.stone — Bids  will  soon  be  received  by  Commis- 
sioners   of    Cochise    County    for    grading    and    surfacing    about 

3  miles  of  road  on  Curtis  Flats  and  constructing  new  road 
from  Lowell  to  Don  Luis.  Estimated  cost,  $5,700  and  $6,000 
respectively. 

AVash..  Taooma — C.  H.  White,  Engr.  of  Pierce  County, 
preparing  plans  for  7.62  miles  of  pavement  on  Mountain  Rd. 
and  Pacific  Highway.     Estimated  cost,  $100,000. 

Ore.,  A.storla — See  item   under   "Bridges." 

Ore.,  Portland — Plans  prepared  by  Philip  Dater,  City  Engr., 
for  extending  Stark  St.  from  13th  and  Burnside  St.  to  Cornell 
Rd. 

Ore.,  Portland — Philip  Dater,  City  Engr.,  submitted  report 
estimating  cost  of  paving  Bybee  A"e.  from  East  22d  St.  to 
point  east  of  tracks  of  Southern  Pacific  Co.  at  $10,000. 

Calif.,  Martinej! — Plans  being  considered  for  concrete  road 
from  Walnut  Creek  to  Alameda-Contra  Costa  County  line.  Es- 
timated cost,    $200,000. 

Calif.,  I'omona — (Official) — Citizens  defeated  $20,000  bonds 
for  improving  a  number  of  streets.  C.  E.  Bayley,  City  Engr. 
Noted   Dec.    2. 

Ont.,  Listowel — Plans  being  considered  for  paving  Main 
St.      William    Bright,   Town   Clk. 

Bids  In  and  Contract)*  Aivarded 
N.  Y.,  New  Vork — (Borough  of  Bronx)  —  (Official) — Con- 
tract for  improving  Waterbury  Ave.  from  Westchester  to 
Zerega  Ave.  awarded  to  J.  DIMENNA,  2435  Southern  Blvd., 
New  York,  at  $13,068;  Newbold  Ave.  from  Castle  Hill  to  Zerega 
Ave.  to  J.  B.  MALATESTA,  3169  Jerome  Ave.,  New  York,  at 
$12,223.     Noted   Dec.   24   and   Jan.   6. 

N.  Y.,  \>\v  York — (P.orough  of  Brooklyn — (Official) — Con- 
tract for  furnishing  and  delivering  .5,000  bbl.  Portland  cement 
awarded  to  J.  P.  KANE  CO.,  103  Park  Ave..  Manhattan;  40,000 
Grade  1  granite  paving  blocks,  J.  LEOPOLD  &  CO.,  INC.,  Wool- 
worth  Bldg.,  Manhattan:  40,000  asphalt  paving  blocks,  HAST- 
INGS PAVEMENT  CO.,  25  Broad  St.,  Manhattan.  Noted 
Dec.  30. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — (Oflicial) — Con- 
tract for  repaving  with  permanent  asphalt  pavement  on  6-in. 
concrete  base  Surf  Ave.  from  West  8th  to  West  20th  St. 
awarded  to  BARBER  ASPHALT  PAVING  CO..  Wool  worth 
Bldg.,  Manhattan,  at  $22,777.     Noted  Dec.  23  and  Jan.  6. 

N.  Y.,  Borne — Contract  for  constructing  2  connecting  high- 
ways in  Rome  awarded  to  HENRY  A.  SCHAUPP,  Guilderland, 
at    $23,111.      Noted    Dec.    23. 


Flo.,  Ft.  Lauderdale — Commissioners  of  Broward  County 
awarded  contract  for  constructing  main  line  road  to  MONROE 
&  (JRRYNOLDS. 

Fla.,  Orlando — Contract  for  2  V-.  miles  of  grouted  brick  pave- 
ment from  city  limits  to  Lake  Barton  awarded  to  SOUTHERN 
CLAY    MANUFACTURING    CO. 

Fla.,  St.  AuKTUNtlne — Contract  for  paving  King  St.  from  San 
Sebastian  Bridge  to  Horn  Rd.  with  brick  awarded  to  WILSON 
CONSTRUCTKJN    CO.,    St.    Augustine.      Noted    Dec.    30. 

Fla.,  >VeMt  Palm  Beach — Contract  for  2  ml.  of  asphalt 
macadam  road  awarded  to  l'^.  P.  MANLE.  West  Palm  Beach, 
at    $7,000. 

Tenn,,  Maynardvllle — Commissioners  of  Union  County 
awarded     contract     for     constructing     roads     to     FRANK     MA- 

LONEY,    Knoxville,    at    $82,000.      Noted    Oct.    21. 

Ohio.  Cincinnati — Contract  for  improving  Drake  Ave. 
awarded  to  JOSEPH  A.  BYRNES,  1209  I'iedmont  St.,  Cin- 
cinnati,   at    $8,323. 

Ohio,  Marietta — Contract  for  paving  Phillips,  Orchard,  Bank 
and  Quarry  St.  awarded  to  CISLER  &  MORSE.  E.  F.  Gates, 
City    Engr.      Noted    Nov.    4. 

Iiid.,  AnderNon — (Official) — Contract  for  improving  high- 
way on  line  between  Madison  and  Delaware  Counties  awarded 
to    WILLIAM    DILLON,    .Vnderson,    at    $5,SS5.       Noted    Dec.     16. 

Ind.,  fioMhen — Commissioners  of  Elkhart  County  awarded 
contract  for  4  mi,  of  concrete  pavement  in  Harrison  Town- 
ship to  FOLEY  C0NSTRU("T10N  CO..  Chicago,  111.,  at  $30,580; 
1'4  m-le.s  of  concrete  pavement  on  South  Main  St.  to  AMAN- 
DUS  SMITH,   Elkhart,   at   $21,950.      Noted   Dee.   23. 

Ind.,  Michlenn  City — Contract  for  paving  with  brick  Center 
and  Main  St.  awarded  to  W.  B.  HUTCHINSON  and  REED  & 
REED.      Noted    Nov.    4. 

Ind.,  VincenneM — Contract  for  gravel  road  in  Buseron 
Township  awarded  to  JAMES  SNAPP,  at  $6,200;  C.  L.  Wil- 
liams Rd.  in  Palmyra  Township  to  JAMES  CAMPBELL,  at 
$6,978.      Noted    Dec.    23. 

111..  Kockford — Contract  for  paving  Kishwaukee  St.  award- 
ed to  A.  E.  IIUTLEDGE,  at  about  $47,000.  Edwin  Main,  Citv 
Engr.      Noted    Dec.    16. 

Mo.,  KanHaN  City — Contract  for  furnishing  city  with  asphalt 
during  year  awarded  to  STANDARD  OIL  CO.  at  $14.90  per 
ton.      Cui'tis   Hill,   City   Engr. 

Tex.,  HouNton — Contract  for  22,000  vd.  of  surface  treatment 
on  Washington  Ave.  from  city  limits  to  Eureka  awarded  to 
W.  L.  PEARSON  &  CO.,  Houston,  at  21  %c.  per  yd.;  150  cu.yd. 
at   $5.10   per   yd. 

Tex.,  HouMton — Contract  for  furnishing  5,000  cu.yd.  of 
shells  for  resurfacing  roads  awarded  to  COUCH  &  HOLLIGER, 

Houston. 

AVaNh.,  Seattle — (Official) — Contract  for  constructing  Per- 
manent Highway  No.  12  awarded  to  VAHLBUSCH-HOLMES 
CO.,    Seattle,    at    $13,980.       Noted    Dec.     30. 

Ore.,  .\Ntoria — Contract  for  4  V>  miles  of  road  between  As- 
toria and  Seaside  awarded  to  W^ESTERN  PAVING  CO.,  1053 
Empire    Bldg.,    Seattle,    at    $61,257. 

Ore.,  Portland — Contract  for  paving  East  7th  St.  from 
Clackamas  to  Schuyler  St.  awarded  to  Oskar  Huber,  at  $4,286. 

Calif.,  Los  AuKcles — Contract  for  concrete  pavement  on 
southerly  5  miles  of  Mint  Cation  Rd.,  Section  A,  Road  District 
No.  5,  awarded  to  PETER  L.  FRARY,  Glendale,  at  $29,539. 
Noted  Dec.   16. 

Calif.,  Los  Angeles — Contract  for  improving  Shearer  St 
awarded  to  GEORGE  H.  OSWALD,  at  $22,493.  Homer  Hamlin, 
City  Engr. 

Calif.,  Sacramento — (Official) — State  Highway  Commission 
awarded  contract  for  constructing  roads  in  Tehama  Countv, 
Division  2,  Routes  3  and  7,  Sections  A  and  B,  to  TAYLOR  & 
BERLINER,  Willows,  at  $61,182.     Noted  Dec.  9  and  Jan.   6. 

Calif.,  Sacramento — (Official) — State  Plighwav  Coininisison 
awarded  contract  for  constructing  roads  in  I'lac  r  County. 
Division  3,  Route  17,  Section  B,  to  A.  C.  McLEAN  CONSTRUC- 
TION CO.,  San  Francisco,  at  $30,815.     Noted  Dec.  9  and  Jan.  6. 

Calif.,  San  .lose— CLARK  &  HENRY  CONSTRUCTION  CO. 
Stockton,  at  $44,430,  awarded  contract  for  constructing  road 
from    Prospect   Rd.    to   Saratoga. 

Calif.,  Santa  Monica — Contract  for  paving  portion  of 
Ocean  Ave  with  asphalt  awarded  to  J.  D.  KNEEN,  at  $59,609. 
and  at   $27,898,   for   bitulithic.     Noted  Jan.   6. 

lAiDrSTRI.VLi  AVORKS 
Proposed   AVork 
Mass.,    Greenfield — Keystone    Mechanical    Stocker    Co.    will 
build  factory.     Estimated  cost,  $40,000. 

Mass.,  Northhrldge — Paul  Whitin  Co.  plans  4-story,  102x 
112-ft.  addition  to  plant. 

Mass.,  North  \\oburn — Cn'oburn  post  office) — New  England 

Manufacturing  Co.  plans  6   additional   buildings. 

Mass.,  ■Worcester — Plans  l)eing  prepared  bv  John  P.  King- 
ston <&  Son,  Arch.,  518  Main  St.,  for  1-story,  40x90-ft.  garage 
for  E.  M.  Clark.     Estimated  cost,   $10,000. 

Conn.,  Norwich — Plans  being  prepared  by  Frost  &  Cham- 
berlain. Arch.,  Slater  Kldg.,  Worcester,  for  addition  to  main 
plant  and  2  storage  buildings   for  Hopkins  &  Allen   Co. 

Conn.,  Waterbury — Plans  being  prepared  by  E.  E.  Benedict, 
Arch.,  51  Leavenworth  St..  for  1 -story.  40x5b-ft.  factory  for 
Mattatuck  Manufacturing  Co.     Estimated  cost,  $25,000. 

N.  Y.,  Fndlcott — Plans  being  prepared  by  Sackett  &  Parks, 
Arch.,  Syracuse,  for  65.\70-ft.  addition  to  forge  plant  of  Endi- 
cott  Forging  and  Manufacturing  Co.  Estimated  cost,  $50,000. 
S.  .r.  Marshall,  I'r<>s. 

N.  Y„  New  York — (Borough   of  Brooklyn) — Bids  will  soon 

be   received   by   Dodge   &   Morrison,   Arch.,   135   Front  St.,  New 

York,    for    bakery    for    Empire    Biscuit    Co.      Estimated  cost, 

$25,000. 


:!G 


!•:  \  t;  I  N  !•:  k  i;  i  \  c    \  k  w  s 


Vol.   ■ir,,   No.  ;) 


.N.  v..  !S>w  Vork  —  illoioiiKh  i>f  Muiihntlnn)--riiiiiH  lirlriK 
preplll'iMl  for  L'-hIoi\,   UMixl2l-ri.   wiiiehdUHn   for  ChailiH  Mriiinl- 

wiiy    ItoUMH,    .'.in    lli<mil\vii>.       lOMtlniutcil    I'oHt,    $:iiin, i,      \.i>\\- 

Purker    KukIiioimIhk    Co..    4.'.    llroiiilwa.v,    Hnnr. 

.\.  v..  MnKiirn  KhIIk — TrltfK'fl'-l.oolc  ('"o.  will  Imllil  :t-Mtory 
fartor.v   on   t'lui  rv   St. 

.>'.  v.,  Syraoimc — SiindorHOn  Uros.  Steel  Co,  Up  l  .MmumoIIii 
St..  will  rrbiilhl  ii\lll8.  KBtlmnted  cost.  |500.mi(i,  lo  i.  |.'i-.iiili. 
«Jen.  Mkv. 

\.  v.,  SyrnouMc — -Will  &  Bauinor  Co.  will  coimtruil  miIiH- 
tloiia     to    plant     anil     erect     new     luilldlnKH.       KHtlniat<Ml     cohI. 

\.  J.,  Xfwnrk — tiustav  HaUH»lliip,  will  i.lniilil  ;i-Hlor.v  I'ac- 
tor.v.      Kstlniatcd    lOBt,    120.000. 

IVnii..  Cnrrlek  I'.'tor  Walker  will  laiilil  li-Hlor.v,  lOxTn-ft. 
KnrnK<-  I"  sprln*;.  lOHthnated  roHt,  $1(1.(100.  Hudolf  IJerK.  Jr.. 
lS2!i    Urownsvlll.-   ltd.,   Carilck.   Arch. 

I>enu.,  «ireeiiMliur»t — Manhaltan  Woolen  Mills  Co.,  recentl.v 
Inioriioratod  with  capitiil  of  *  100.000,  will  build  factory.  Hob- 
ert   K.    ICvan.s.   ( Iriiii.sliurK.   Intorr.stcd. 

I'rnii..  MoiioiiKnIieIn — IMaiis  belnt?  prejinred  by  P.  P.  Kellar. 
Arch.,    for  Karane   for  J.    V.   Korsythe.      I':stiniatcd   cost.   125,000. 

rnin..  York — Plans  bolnu  piepaiod  for  .l-slory.  fiOxX.'i-ft. 
KaraKC  for  U.  P.  Anderson.  ,".(!  .^outli  Crorne  St.  Estimated 
cost.   $1.".,000.      .1.   A.    llenii)Woir.    Ca.ssat    HldK-.    Arch. 

M«l..  llnmiiiore — Plans  Ixing  prepared  for  two  1-  and 
2-storv.  lOOxl.'iO-ft.  factory  buildings  for  Haltiniore  Oil  Engine 
Co.      A.   W.   C.lcsko.    Pres. 

U.  v.,  WnNliliiKtoii — Stockett-Flske  Co.  will  build  3-story 
factory  at  '.'r.i  Kast  St.,  N.  W.  Estimated  cost,  $30,000.  Frank 
G.    Plerson.    Arch. 

Vn..  .Money  Point — (Norfolk  post  office) — Virginia  Hide 
and  Fur  Co.  contemplates  ImpiovInK  factory.  Estimated  cost, 
between   »7r..000  and   ,$100,000. 

Vn.,  Xewport  NeH»« — Newport  News  ShipbuildlnR:  and  Dry- 
dock  Co.  will  improve  plant.  l<]stimated  cost,  $400,000.  H.  L. 
FerKUson.    Prcs.   and   (len.    Mk''. 

\\.  Vn..  Ilencli  Ilottoni — (W'ellsbury  post  office) — Whitaker- 
("Jlessnier  Co.  contemplates  rolling  mill.  Estimated  cost, 
$1,000,000. 

\V.  Vn.,  iMorKuntonn — (Official) — Plans  beinpr  prepared  by 
Carl  Reger.  .\rch..  S3  W.  Va.  Traction  Bids..  Morgantown.  for 
2-storv,  SOx!)0-ft.  garage  for  West  Morgantown  Improvement 
Co. 

S.  C.  «;reenvnie^ — Polai-  Ice  and  Coal  Co.  will  build  ice 
plant.      ICstimated    cost.    $.'')0.000. 

Gn.,  AuBUNfn — Atlantic  States  Warehouse  Co.  will  build 
addition  to  warehouse.  Estimated  cost  between  $50,000  and 
$60,000. 

<;n.,  .ViDfii.sta — Georgia-Carolina  Dairy  Products  Co.  will 
establish    plant.      Estimated   cost.    $25,000. 

Ga.,  .%n«cuata — Swift  &  Co.  will  build  oil  mill.  Estimated 
cost,  $200,000. 

Gn.,  roIunil>u.s — Plans  will  be  prepared  by  T.  W.  Smith  & 
Co.,  Murrah  P.ldg..  for  svrup  refinery  for  Hardaway-Cargill 
Co.     Estimated  cost.  $20,000.     Noted   Dec.  2. 

Gn.,  Savannah — Globe  Machinery  and  Barrel  Co.  will  estab- 
lish plant.      Estimated  cost.   $.50,000. 

Fin.,  Tnnipa — Tampa  Foundry  and  Machine  Co.  will  build 
reinforccd-concretc    machine    shop.       Estimated    cost.    $10,000. 

Via.,  BinninKham — Texas  Co.  will  rebuild  oil  station. 
Estimated   cost.   $150,000. 

Ala.,  Moliile — Terminal  Transfer  and  Storage  Co.  will  build 
plant. 

Tenn.,  Bingliamton — Plans  prepared  for  90x245-ft.  wood- 
working shop  in  connection  with  plant  of  American  Car  and 
Foundry   Co.      Estimated   cost,   $25,000. 

Tenn.,  Chattanooga — Chattanooga  Chemical  Co..  recently 
organized,  will  build  plant.  Estimated  cost,  $150,000.  Lewis 
T.  Wall,  New  York,  N.   V.,  Pres. 

Tenn.,  Memphi-s — Gillette  Grain  Co.  will  build  grain  ele- 
vator. 

Ky.,  PacUieah — Centralia  Creamery  Co..  Centralia,  111.,  will 
establish    plant    at    Paducah.      Estimated    cost,    $15,000. 

Ohio,  Akron — Plans  prepared  by  B.  F.  Goodrich  Co.  for  6- 
story  garage  on  South  Main  St.     Estimated  cost,  $450,000. 

Ohio,  Cincinnati— Colter  &  Co.  will  build  plant  at  525 
Hunt  St.     Estimated  cost,  $125,000. 

Ohio,  Cincinnati — Bert  L.  Baldwin  &  Co..  Mechanical  Engr., 
will  prepare  plans  for  3-story,  100x300-ft.  addition  to  plant 
of  Lunkenheimer  Co. 

Ohio,  Cincinnati — Plans  being  prepared  by  G.  C.  Burroughs, 
Arch.,  1301  Union  Trust  Bldg.,  for  2-story.  60xlfi0-ft.  factory 
for  Gruen  Watch   Manufacturing  Co.     Estimated  cost,   $40,000. 

Ohio,  Cincinnati — William  L.  Voight  plans  2-story  garage 
and  sales  room.  Estimated  cost,  $20,000.  Zettle  &  Rapp,  607 
Johnson   Bldg.,   Arch. 

Ohio.  Cleveland — Chandler  Motor  Car  Co.  will  build  1-story. 
60xl50-ft.  addition  to  plant  on  East  131st  St.  E.  McGeorge, 
Leader  News  Bldg.,  Cleveland,  Arch. 

Ohio,  Cleveland — West  Steel  Castings  Co..  805  East  70th 
St.,  will  build  2-story,  60xl00-ft.  factory  in  spring.  Frederick 
Baird,    504   Bangor   Bldg.,   Arch. 

Ohio,  Fostoria — Preliminary  plans  being  prepared  for 
1-storv  factorv  for  Seneca  Wire  and  Manufacturing  Co.  Esti- 
mated" cost,    $15,000.      F.    M.    Smith,    113    North    Main    St.,    Arch. 

Ohio,  Kent — Bids  will  soon  be  received  by  W.  C.  Owen  & 
Co.,  Arch.,  Leader  News  Bldg.,  Cleveland,  for  2-story,  52x 
196-ft.  and  42xll5-ft.  factory  for  Mason  Tire  and  Rubber  Co. 
Estimated  cost,   $35,000. 

Ohio,  Struther.s — Contract  will  soon  be  awarded  for  Besse- 
mer furnace  for  Youngstown  Sheet  and  Tube  Co. 

Ohio,  Toledo — Central  Ohio  Paper  Co.,  124  Ontario  St.,  plans 
4-story  factory.     Estimated  cost,   $50,000. 


Intl..  Munel«r— IlldM  will  hoom  b.-  r.cilv.  .1  bv  I''.  ,).  Hughes  Al; 
Co..  Anil..  203  WvMor  IIMk..  .MuiHJe.  for  l-Htorv.  125xl25-fl 
maniifailurlnM    biillillng   and   store    for    Wlllard    .V.    Itartlett. 

IimI.,  Illchn (I  Starr  Piano  Co.  cr>n temi'lates  fi-story  addi- 
tion   to    facloi  >.       II.    (i.Milletl,    PrcH. 

■  nil..  KleliniiMHl  IUiIh  will  Moon  b.-  received  for  1-Htorv. 
IL'iiNlKi    II      r.oiniliy    for   Swa.Mie.    U<jblnHOii    (,'o. 

>lleh..  riinrliiltc  llordcn  CondciiMcd  Milk  Co.  contemplatcH 
dry    iiillli    plant.      lOHtlinati-d   coHt.   $40,000. 

>lleh..  Kiilnninxoo — Harrow  Spring  Co.  will  liiiild  arjdltlon 
to   plant.      lOstlnialed   cost,   $SO,0ou. 

III.,  Cblc'nK» — E.  A.  Cummlng  i)laiiH  1 -story  factory  ut  740 
.\lbany  .\vi-.  Estimated  cost,  $14,000.  C.  W.  &  UeorKU  Rapi>, 
.\rcli. 

III..  Chlenuro — Globe  Mills  will  build  3-Htory  factorv  at 
4,S4(1-4S  South  Halsted  St.  lOHtlmated  cOHl,  $16,000.  O.  Lud^ln, 
A  Kb. 

III..  ChlenKO  Carl  .\.  SchlorIT  will  build  70x260-ft.  garage 
at    Hirkcliy   .\ve.   and   52nd   St.      I'lstlmated   cost,   $35,000. 

III.,  Chlenico — Western  Steel  C.i r  and  Foundiv  Co.,  Hrandop 
Av<'.  .iiid  rir.th  St.,  will  build  1 -story  addition  to  Its  cur  shop. 
lOstlmat.d  cost,  $27,500.  W.  C.  Ilelmbeck.  1736  West  102nd  PI.. 
.\rch. 

III.,  SprlnKlleld — Plans  being  prepared  by  James  B.  DIbelka. 
Ar<'li..  i:t(i  .\orth  5th  Ave.,  Chicago,  for  l-story  rendering  plant 
for   State   Live  Slock   CoinmisHlon. 

WIm..  Ilelolt— Berlin  Machine  Works  plans  2-8tory,  300x 
30(i-ft.   addition   to   plant. 

WlK.,  Mllwnukep — Bids  will  soon  be  received  by  Martin 
Tullgren  &  Sons,  Arch.,  133  2nd  St.,  for  2-  and  3-Btory,  120x 
176-ft.  garage  and  machine  shop  for  Neacy  &  Read  Investment 
Co.      Estlm.'ited    cost,    $60,000. 

Wl«.,  Milwaukee — T'lans  being  prep.-ired  by  G.  A.  Dick, 
Arch.,  Sll  State  St.,  for  4-story,  2Sxl20-ft.  addition  to  plant  of 
Quality   Biscuit  Co.,  South   Pierce   St. 

WIm.,  Milwaukee — Bids  will  soon  be  received  bv  F.  W. 
Andree,  Arch.,  77  Cawkcr  Bldg.,  Milwaukee,  for  4-story,  75x 
150-ft.  manufacturing  building  for  Wallace  Realty  Co.  Noted 
Dec.   23. 

WIm.,    Milwaukee — Wisconsin    Iron    and  Wire    Works,    186 

East  Water  St.,  purchased  site  at   Franklin  and  Booth  .St.  and 

will   build   plant      Estimated   cost.   $50,000.  George  H.   Norrls, 
Pres. 

Iowa,  nnone — Reported  that  plans  being  prepared  for  fac- 
tory for  Des  Moines  Hosiery  Mills.      Estimated  cost,  $15,000. 

Iowa,  DeM  MoineM — Des  Moines  Milk  Co.  contemplates  plant 
on   2nd   St.      Estimated   cost,    $25,000. 

itiinn.,  MinnoapoliN — Plans  prepared  for  8-story.  132x308-ft. 
warehouse  for  Pence  Auto  Co.  Chapman  &  Magney,  Essex 
I51dg.,    Minneapolis,   Arch.      Noted   Dec.   9. 

Minn.,  St.  Paul — Borreson  Manufacturing  Co.  contemplates 
building  plant.      Estimated  cost,   $25,000. 

Minn.,  St.  Paul — Seltzer  Bread  Co.,  Chicago,  III.,  will  build 
bakery  at  Curfew  and  University  Ave.      Estimated  cost,  $75,000. 

Minn.,  St.  Paul- — Reported  that  Willys-Overland  Automobile 
Co.  plans  factory  on  LTniversity  Ave.  Estimated  cost  between 
$200,000  and   $250,000. 

Mo.,  KanHas  City — Duff  &  Repp  Furniture  Co.  contem- 
plates warehouse  in  spring.  Estimated  cost,  $100,000.  Wil- 
liam  A.   Repp,   Pres. 

Mo.,  KansaM  City — W.  D.  Oldham  Grocery  Co.,  507  Main  St., 
will  build  5-story  warehouse  at  501  Walnut  St.  Estimated 
cost,   $60,000. 

Mo.,  Kansas  City — .Sportsmens  Cartridge  Co.  will  build 
brass  roller  mill. 

Mo.,  St.  liouls— Edward  Girth  plans  5-story  factory  at  2651 
Washington  St.     Estimated  cost,  $20,000. 

Mo.,  St.  Louis — Plans  being  considered  by  Krey  Packing  Co. 
for  new  plant.     Estimated  cost,   $250,000. 

Mo.,  St.  I.,ouiN — Libertv  Foundry  Co.  will  build  addition  to 
plant  at  314-20   East  Stein  St.      Estimated  cost,   $25,000. 

Mo.,  St.  Louis — St.  Louis  Brass  Manufacturing  Co.  will 
build  6-storv,  40x65-ft.  reinforced-concrete  plant.  Esti- 
mated  cost,    $40,000. 

Tex.,  Dallas — Higginbotham-Bailey-Logan  Co.  will  build  S- 
story  addition   to   plant.      Estimated   cost,    $200,000. 

Tex.,  Dallas — Plans  being  prepared  for  plant  at  Dallas  for 
Willys-Overland  Automobile  Co.,  Toledo,  Ohio. 

Tex.,  Ft.  Worth — Pierce-Fordyce  Oil  Association  will  en- 
large refineries  at  Ft.  Worth  and  Texas  City.     Estimated  cost. 

$400,000. 

Okla.,  Ada — Contract  will  soon  be  awarded  for  plant  for 
American  Glass  Casket  Co.  Estimated  cost,  $25,000.  W.  L. 
Peck,  Secy. 

Okla.,  Oklahoma — Oklahoma  Stock  Yards  Serum  Co.  will 
build   plant  at  ISSS  West  Hickory  St.      Estimated   cost,   $10,000. 

Okla..  Sanil  SpringK — Plans  prepared  for  parrafin  plant  In 
connection  with  i-efinerv  of  Pierce  Oil  Corporation,  Robinson 
Bldg.,  Tulsa.     Estimated  cost,  $800,000.     Noted  Jan.  6. 

Wash.,  Rainier — Lindstrom  &  Handforth  Lumber  Co.,  Ta- 
coma,  plans  to  rebuild  plant  recently  destroyed  by  fire.  Esti- 
mated cost,   $40,000. 

Wash.,  Spokane — Plans  being  prepared  for  4-story  addition 
to  warehouse  of  McGown  Bros,  at  Howard  St.  and  Northern 
Pacific  right  of  way.     Estimated  cost,   $60,000. 

\%'ash.,  Taconia — Bids  will  be  received  about  Feb.  1  for  2- 
storv,  60xl20-ft.  storage  building  on  Broadway  for  Frye  Pack. 
ing  Co..  Seattle.  Estimated  cost,  $40,000.  Heath  &  Gove,  Na- 
tional Realty  Bldg.,  Tacoma,  Arch. 

Ore.,  Kugene — L.  C.  Reynolds  will  build  shingle  plant  on 
Siuslaw  River.     Estimated  cost,  $10,000. 
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Ore.,  Oregon  City — Plans  prepared  for  reinforced-concrete 
addition  to  plant  of  Hawley  Pulp  and  Paper  Co.  Estimated 
cost,  $750,000.     W.  P.  Hawley,  Sr.,  Pres.     Noted  Dec.  30. 

<)re.,  Portlmid — Emor.son  Hardwood  Co.,  Front  and  Nicolai 
.St.,  will  rebuild  plant  destro.ved  by  lire  with  loss  of  $100,000. 
.;.  S.   Emerson,  Pres. 

Ciilif..  LoN  .VuKeleH — Plans  beinpr  prepared  by  Alia  Planing 
Mill  Co.  for  4-story,  S0x200-ft.  factory  on  Santa  Fe  Ave.  for 
Van   Vorst  &  Herman  Co.,   1132   East   Cth  St.     Noted   Dec.   30. 

Cnllf.,  San  Frjinolseo — Preliminary  plans  prepared  for 
.■)-story  roinforccd-concrote  addition  to  assomblins'  plant  at 
21st  and  Harrison  Ave.  for  Ford  Motor  Co.  Estimated  cost, 
$200,000.     J.  B.  l^und,  Mfir.     Noted  Dec.  23. 

Ont.,  Leaininfi'ton — Rock  City  Tobacco  Co.,  225  Dorchester 
St..  Quebec.  Que.,  will  build  3  warehouses  at  DeaminRton. 
Estimated  cost,  $25,000.     W.  Druin,  Quebec,  Que.,  Mg-r. 

Ont.,  I'etrolla — Citizens  will  loan  Western  Su>?ar  Refining 
Co.,  Ltd.,  $46,000  for  construction  of  refining-  plant  at  Petrolia. 
Ralph  D.   Mitchell,  Cleveland,   Ohio,   interested. 

Ont.,  Sandwich — Cadwell  Sand  and  Gravel  Co.  plans  fac- 
tory.     Estimated  cost,   $50,000. 

Ont,,  «'hltby — Citizens  voted  to  loan  $15,000  to  AVhitbv  Silk 
Mills  Co.  for  constiuction  of  plant.     Estimated  cost,   $50,000. 

SaNk.,  Kegina — Imperial  Oil  Co.  of  Canada  will  build  refin- 
ery.     Estimated  cost,   $1,000,000. 

Bids   In   and   ContraetN   .\wardeil 
X.   H.,    Keene — Wilkins    Toy    Co.    awarded    contiact    for    1- 
and    2-story,    90x200-ft.    factory    to   ,10SEPH   A.    GLENN   &   CO., 
909  High  St.,  Pall  River,  Mass.     Estimated  cost,  $30,000. 

MaxH.,  Boston — Contract  for  addition  to  factory  of  Edison 
Electric  Illuminating  Co.,  3ft  Boylston  St.,  awarded  to  JOHN 
BOWEN.      Estimated    cost,    $15,000. 

Mass.,  Ne^v  Bedford — Sharp  Manufacturing  Co.  awarded 
contract  for  4-storv  mill  and  2-story  office  building  and  4- 
story  storehouse  to  ,T.  J.  I'KI.VDIvaLLE  CO.,  South  Framing- 
ham,  Mass.     Estimated  cost,  $1,000,000.     Noted  Jan.  13. 

Mass.,  Salem — Contract  awarded  to  PITMAN-BROWN  CO., 
11  Washington  St.,  for  3-story.  60xl00-ft.  addition  to  plant  of 
Melbourne  Leather  Co.,  S  Goodhue  St. 

Mas.s.,  AVare — Otis  Co.  awarded  contract  for  3-story  build- 
ing to  replace  Mill  No.  2  to  McNALLY  BUILDING  CO.,  Gard- 
ner.    Noted  Nov.  18. 

R.  I.,  Newport — Ellen  French  Vanderbilt  awarded  contract 
for  2-story,  50xl00-ft.  garage  to  F.  L.  WHITCOMB,  19  Ware- 
ham   St.,   Boston,    Mass.      Estimated   cost,    $20,000. 

n.  I.,  Pleasant  View — fWesterlv  post  office) — Contract  for 
3-story.  80xl20-ft.  addition  to  Home  Bleach  and  Dye  Works 
awarded  to  B.  F.  SMITH,  22  Mason  St.,  Pawtucket.  Estimated 
cost,  $20,000. 

Conn.,  Putnam — Manhasset  Manufacturing  Co.  awarded 
contract  for  2-storv  120xl80-ft.  addition  to  TORRINGTON 
BUILDING  CO.     Noted  Dec.  23. 

Conn.,  Stamford — Contract  awarded  to  O'CONNOR  CON- 
CRETE CONSTRUCTION  CO.  for  90x300-ft.  addition  to  plant 
of  Baer  Bros. 

Conn.,  Waterbury — Contract  for  1-story,  39x90-ft.  and 
2-Story,  50xl3G-ft.  additions  to  plant  of  Waterbury  Manufac- 
turing  Co.    awarded    to   CHATPIELD    &    CHATFIELD. 

!V.  Y.,  Buffalo — American  Radiator  Co.  awarded  contract 
to  DUROLITHIC  CO.,  4fi0  Ellicott  Sq.  Bldg.,  for  addition  to 
plant  at  110  Ledger  St.  Estimated  cost,  $75,000,  Noted 
Sept.   16. 

N.  Y.,  Buffalo — General  contract  awarded  to  JOHN  W. 
COWPER  CO..  Fidelity  Bldg..  for  1 -story  factory  for  Contact 
Process  Co.     Estimated   cost,   $26,000. 

N.  Y.,  Buffalo — (Ofllcial) — J.  H.  Williams  &  Co.,  awarded 
contract  for  additions  to  plant  to  JOHN  W.  FERGUSON  CO., 
New  York. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — William  Beck- 
ers .Analine  and  Chemical  Co.  awarded  contract  for  2-story, 
filx64-ft.  storage  building  to  McGOUGII  &  HOEY,  16  Court 
St.      Estimated   cost,    $12,000. 

N.  Y.,  New  York — ^(Borough  of  Brooklyn) — Contract  award- 
ed to  "W'^ELLS  BROS.  CO.,  33  West  42d  St.,  Manhattan,  for  fac- 
tory for  Michael  F.  McDermott.     Estimated  cost,   $25,000. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Contract  for 
fi-storv  factory  for  A.  Lichenst(-in  awarded  to  M.  MORKIN, 
514  Timpson  PI.     Estimated  cost,  $12,000. 

N.  Y.,  Rochester — Contract  for  additions  to  plant  of  Glea- 
son  Works  awarded  to  F.  H.  RAPP,  25  Main  St.,  E.  Estimated 
cost,   $24,000. 

N.  Y.,  Syracuse — Contract  awarded  to  W.  J.  BURNS  CO., 
P.astable  Bldg.,  for  additions  to  plant  of  Globe  Malleable  Iron 
and  Steel  Co.  on  Greenway  Ave.     Estimated  cost,  $50,000. 

N.  .1.,  Eli3!ahcthi>ort — (Elizabeth  post  office) — -(OfTicial) — 
Contract  awarded  to  LOVERING  &  GARRIGUES  CO.,  New 
York.  N.  Y.,  for  group  of  factory  buildings  for  Samuel  L. 
Moore  &  Sons  Corporation,  subsidiary  of  Bethlehem  Steel  Co. 
ICstimated    cost,    $1,000,000.      Noted    Dec.    23. 

N.  J.,  Newark — Contract  for  3-story,  25x60-ft.  addition  to 
plant  of  W.  H.  Conipton  Shear  Co.,  314  Camden  St.,  awarded 
to  WILLIAM  H,  CON.NOLLY  CO.,  INC.,  495  12th  St.,  Newark, 
Estimated   cost,   $10,000. 

Penn..  Harrisbur;; — Contract  awarded  to  HERMAN  VOIGHT, 
1251  Noith  2Sth  St..  Philadelphia,  for  5-story  brick  and  con- 
crete factory  at  State  and  Cameron  St.  for  Dauphin  Cigar  Co. 
Estimated  cost,  $100,000.     Noted  Jan.  13. 

Penn.,  Harrlsbursr — Contract  for  5-story  cigar  factory  on 
State  St.  for  T.  J.  Dunn  &•  Co.,  New  York.  N.  Y.,  awarded  to 
HERMAN  VOIGHT,  1251  North  2Sth  St.,  Philadelphia,  at  $65,- 
000.      Noted   Nov.    25. 


Penn.,  I'hlladelphla — Contract  for  4-story,  60x209-ft.  fac- 
tory on  Fountain  St.  for  A.  F.  Baker  &  Co.  awarded  to  BAR- 
CL.VY  WHITE  &  CO.,  Perry  Bldg.,   Philadelphia. 

IVnn..  I>hllndelphla — Contract  awarded  to  HOFFMAN  EN- 
GINEERING AND  CONTRACTING  CO.  for  3-8torv  addition 
to  plant  of  William  Cramp  Ship  and  Engine  Co.,  Richmond  St. 
Estimated   cost.   .1:1  s, 000. 

Penn..  Philadelphia — Contract  awarded  to  P.  W.  VAN 
LOON,  Denckla  Bldg.,  Philadelphia,  for  file  factory  for  Henry 
Disston   .t   Sons,   Inc. 

Penn.,  Philadelphia — Miller  Lock  Co.  awarded  contract  for 
factory  to  WARRE.N  &  MOORE  CO.,  520  Commercial  Trust 
Bldg.,   Philadelphia,  at   $23,000. 

Penn.,  Philadelphla^Conti-act  awarded  to  15RANN  & 
STUART  CO.,  Tacony  and  State  St.,  Philadelphia,  for  ware- 
house on  Callowhill  St.  for  Pennsylvania  R.R.  Estimated  cost. 
$15,000.      Not«-d    Dec.    30. 

Md.,  Baltimore — Metropolitan  Savings  Bank  awarded  con- 
tract for  5-story,  44x66-ft.  waiehouse  on  Clay  St.  to  COGS- 
WELL-KOETHER  CO.,  40C  Park  Ave.,  Baltimore.  Estimated 
cost,   $20,000. 

I<'la..  Jacksonville — Purity  Ice  Cream  Corporation  awarded 
contra. t  for  2-story,  .-,6xl25-ft.  plant  to  FLORIDA  SCHUB 
(^o.\('Iii:TE  COX.STIU-CTION  CO.,  Jack.sonville.  Estimated 
cost.    $111,000.      Noted    Dec.    U. 

Ohio,  .\kron — Contract  awarded  to  HUNKIN-CONKEY 
CONSTRUCTION  CO..  321  Cuyahoga  Bldg..  Cleveland,  for  2 
factory  buildings  for  Goodyear  Tire  and  Rubber  Co.  Esti- 
mated   cost,    $50,000. 

Ohio,  Ashland — General  contract  awarded  to  HUNKIN- 
CONKEY  CONSTRUCTION  CO.,  321  Cuyahoga  Bldg..  Cleve- 
land, for  2-story,  50xl70-ft.  factory  for  Faultless  Rubber  Co. 
Estimated    cost,    $25,000.      Noted    Jan.    13. 

Ohio,  Cincinnati — Contract  awarded  to  CONCRETE  STEEL 
CO.  for  plant  for  .American  Tool  Works.  Estimated  cost, 
$300,000.       Noted    Jan.     13. 

Ohio,  Cincinnati — Contract  awarded  to  ROCHE-BRUNER 
BUILDING  CO.,  4th  St.  and  Broadway,  Cincinnati,  for  addi- 
tion to  plant  of  Queen  City  Bottling  Works  on  Corwine  St. 
Noted  Jan.   13. 

Ohio,  Cleveland — Contract  awarded  to  BOLTON-PR.\TT 
CONSTRUCTION  CO..  Columbia  Bldg.,  Cleveland,  for  1-story, 
90xl00-ft.  factory  on  West  38th  St.  for  Cleveland  Electric 
Metal   Co. 

Ohio,  Cleveland — Contract  awarded  to  BRANDT-WEIT2 
CO.,  for  2  factory  buildings,  75x225-ft.  and  70xl00-ft.  foi 
Horseburgh   Forging  Co.,   5102  Hamilton  Ave.     Noted  Dec,  2, 

Ohio,  Cleveland — Willard  Storage  Battery  Co.  awarded  con- 
tract for  11  factory  buildings  to  GAYLORD  W.  FEAGA  CO., 
915   Citizens   Bldg. 

Ohio,  CoIumbus^Solar  Metal  Products  Co.  awarded  con- 
tract for  1-story.  fOOxlOO-ft.  factorv  with  50x50-ft.  wing  to 
DANIEL  H.   AUSTIN  CO.,   Cleveland,   at   $40,000. 

Ohio,  Norwood' — Contract  awarded  to  FERRO  CONCRETE 
CONSTRUCTION  CO.,  Cincinnati,  for  4-story,  32x60-ft.  addi- 
tion to  plant  of  United  States  Playing  Card  Co.  Noted 
Dec.   30. 

Ohio,  St.  Bernard — tlbiko  Milling  Co.  awarded  contract  for 
milling  plant  to  FERRO  CONCRETE  CONSTRUCTION  CO., 
Cincinnati.     Estimated   cost,  $100,000. 

Ohio,  Toledo — Contract  awarded  to  A.  BENTLEY  &  SONS 
CO.,  Toledo,  for  1-story,  65x65-ft.  and  32x65-ft.  storage  build- 
ing  and    stable    for   Citizens    Ice   Co.      Estimated   cost,    $19,000. 

Ind.,  Richmond — National  Automatic  Tool  Co.  awarded  con- 
tract for  1-story,  120xl30-ft.  addition  to  factory  to  BENFELD 
&   SON,   73S  South  8th  St.,   Richmond. 

III.,  Chicago — Contract  for  masonry  for  2-story  garage  and 
store  at  6715  Stony  Island  Ave.  for  E.  I.  Blooiri  awarded  to 
NELSON  &  LARSON.     Estimated  cost,  $40,000. 

III.,  Chicago — Chicago  Clearing  and  Transfer  Co.  awarded 
general  contract  for  1-  and  2-storv,  lOOxlOO-ft.  foundry  to 
PETER    OLSON    CO.,    19    South    La    Salle    St.      Estimated    cost, 

$35,000. 

III.,  Chicago — Contract  awarded  to  W.  WOOLSCOTT  for 
1-storv  addition  to  plant  of  Illinois  Malleable  Iron  Co.,  2864-70 
Paulina  St.     Estimated  cost,  $10,000. 

Wis.,  Hartford — Kissel  Motor  Car  Co.  awarded  contract  for 

masonrv    for    3-story.    74x315-ft.    assembling   plant   to   THORN 
BROS.      Noted    Sept.    30. 

Minn.,  Minneapolis — Contract  awarded  to  H.  N.  LETGHTON 
CO.,  127  10th  St..  for  1 -story,  150xl50-ft.  garage  for  Clarkson 
Lindley.     Estimated  cost,  $31,000. 

3Iinn„  Minneaiiolis — Price  Cereal  Co.  awarded  contract  for 
4-storv.  60x98-ft.  mill  to  R.  BILLING.SLEY  CO.,  Kasota  Bldg, 
Estimated  cost.   $20,000.     Noted  Oct.  28. 

Minn.,  AVinona — General  contract  awarded  to  J.  &  W.  A. 
ELLIOTT  CO..  Lumber  Exchange  Bldg.,  for  4-story,  100x135- 
ft.  warehouse  for  International  Harvester  Co.,  606  South  Mich- 
igan Ave.,  Chicago,  111. 

Mo.,  St.  Louis — Contract  for  3-story  warehouse  and  1-story 
foundry  at  3108-22  North  Broadway  for  Great  Western  Smelt- 
iim  and  Refining  Co.  awarded  to  J.  HILL  CONSTRUCTION  CO. 

■■Estimated  cost,  $50,000. 

Tex.,  Dallas — Contract  for  warehouse  and  oflice  building 
for  Sherwin-Williams  Paint  Co.  awarded  to  GTLSONITE  CON- 
STRUCTION  CO.,   Dallas.      Estimated   cost,    $50,000. 

AVash.,  Seattle — Contract  for  1 -story  garage  for  J,  D.  Dav- 
idson, 7th  Ave.,  S.,  and  Jackson  St.,  awarded  to  WASHINGTON 
CONSTRUCTION   CO.,   Northern    Bank    Bldg.      Estimated    cost, 

$15,000. 

Calif.,  Crockett — California  and  Hawaiian  Sugar  Refining 
Co.  awarded  contract  for  reinforced-concrete  warehouse  No, 
5  addition  to  plant,  to  CLINTON  CONSTRUCTION  CO.,  San 
Francisco.      Estimated   cost,   $300,000. 
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'rciiii.,  \iixlivllU'  -IliiildinK — I'roBS  reports  Mtiito  that  atldl- 
tlciii  will  l»'  iiPiiMlriU'tod  to  U.  S.  fUHtom  house.  lOBtlmiited 
coMt,  $ao(i.ooi>. 

Slo.,  S«.  I.oul« — StoktM-H — nida  will  bi>  rocolvod  at  Ofllci)  ol 
SoiTctarv.  iMIsHLsslppI  Ulvor  CommlHslon.  1311  Intcrniitlimiil 
I, Iff  HMr.,  si.  I,(>\ii.s.  .Mo.,  until  11  n.m..  Ki-b.  11,  for  furnlHhInj? 
luiil  Installing  nnHlianlcul  .stokcrH  on  U.  S.  drodKi'H  "II.  M. 
Harrod"  and  "Ilcnry   Klad."   WchI  Memphis.      (Set-  adv.). 

Ctiliroriilii — l.eviM' — War  Dopartimnt  forwarded  report  to 
ConKress  r.cdninieiullnu  i-on.struitlon  of  levee  Ifi-ft.  hlnh  and 
i>  miles  loiiK  on  piesent  ulti'  of  \'i>leaMO  Lake  l..evee  for  pro- 
te<'tlc)n  of  lm|)erlal  Valley  of  California  against  Colorado  HIver 
tliiod.s.  l'lan.>i  also  Ineludo  extension  G-ft.  high.  Ksthnated 
eo.Ht.     $1.2ri(l.OOO. 

.\liiHkn — Urldne — liida  will  be  received  by  Board  of  Road 
Commissioners  for  Alaska  jit  U.  S.  KnKlneer  Offlce.  Seattle. 
Wash.,  until  Feb.  15,  for  material  for  300-ft.  spun  steel  high- 
way bridge. 

ruiiiiinn — Miscellaneous  Supplies — nids  will  be  received  by 
MaJ.  I'\  C.  Ho>rj;s.  Cen.  I'ur.  Ast.,  Tanama  Canal,  Washington, 
1>.  C.  until  10.30  a.m.,  Jan.  2!l,  for  furnlshUiK  miscellaneous 
supplies. 

T.  II..  Honolulu — Steel  Tower — Rids  will  be  received  by 
Til«ht  House  Inspector,  llonoluhi,  until  2  p.m..  Mar.  1,  for  One 
72-ft.   galvanized   structural   steel   tower. 

nidN   In   nnil   Con4rno4N    Awnrilod 

11.  I.,  Newpor*— ShelviuK.  Hacks.  lOtc.  Bids  were  received 
Jan.  S  for  met.il  shelving,  portable  steel  racks,  steel  boxes, 
etc.,   at   Naval   Torpedo   Station.   Newport,    (a)    work   complete, 

(b)  metal  shelving-  complete,  (c)  portable  steel  racks  com- 
plete, (d)  metal  storage  drawers  complete,  (e)  steel  tote  boxes 
comi)lete.  (f)  steel  angles,  plates  and  galvanized  wire  in- 
closures.  as  follows:  Van  Horn  lion  Works.  Cleveland.  Ohio, 
(a)  $7.S24.  (b)  $3.S74,  (c)  $202.  (d)  $1,533.  (e)  $229,  (f)  $l.l)sr,; 
Duraiul    Steel   I.ocker   Co.,    Chicapro.    111.,    (a)    $7,836.    (b)    $3.(!30. 

(c)  $1S0.  (d)  $l.r>in.  (e)  $110,  (f)  $2,306;  Ceneral  Fireprooflnp; 
Co.,  Youngstown,  Ohio,  (a)  $9,306.  (b)  $3,661,  (c)  $305,  (d) 
$2,643.    (e)    $107,    (f)    $2,590.      Noted    Dec.    23. 

Penn..  TUustvllIe — Post  OtTice — Hids  were  received  Jan.  10 
for  U.  S.  iK)st  oHicc  at  Titusville  (,i)  limestone,  (b)  sandstone, 
as  follows:  Westcliestcr  F,nf;ineerinf;  ('o..  White  Plains,  N.  Y., 
(a)  $54,470.  (b)  $57.fs00:  George  W.  Stiles  Construction  Co., 
Chicago.  111.,  (a)  $55,1S6,  (b)  $57,186;  Thomas  W.  Cissel, 
Wooster.   Ohio,    (a)    $55,000.    (b)    $56,860.   Noted   Dec.    2. 

D.  C,  AVaMhinKtou — Elevators — Contract  for  installing  elec- 
tric passenger  elevator  in  U.  S.  post  office  and  court  house 
in  (a)  Pendleton,  Ore.;  (b)  Hrattleboro.  Vt.;  (c)  .\rdmore. 
Okla.,  awarded  as  follows:  fa)  and  <h)  to  OTIS  EDKVATOU 
CO..  Washington.  D.  C.  at  $3,757.  and  $3,248,  respectively;  (c) 
to  KAESTNRR  <&  HECHT  CO.,  Chicagro,  111.,  at  $3,534.  Noted 
Dec.   2  and  Jan.   6. 

Fla..  Miami — Dredging — Contract  for  dredging  at  Miami 
and  St.  Lucie  Inlets  a'warded  to  STANDARD  AMERICAN 
DREDGING  CO.,  Oakland,  Calif.,  at  about  $90,000.  Noted 
Dec.  30. 

r ANAT.S,  DITCHES   AND  IRRIGATION 
Proposed    AVork 

S.  C.  Beaufort — Reclamation — Duncan  C.  Hey  ward,  Co- 
lumbus, inteiostrd  in  reclamation  project  on  Combahee  River 
to   reclaim   land  in   Beaufort   and   Colleton   Counties. 

Kla.,  Bartow — Drainage — Peace  Creek  Drainage  District 
will  build  drainage  svstem  in  Polk  County  to  drain  48,000 
acres.      Estimated   cost.    $256,000. 

Tenn.,  Memphis — Canal — Reported  that  plans  prepared  for 
catial  across  Wolf  River  Point  to  divert  current  of  stream 
against  island  of  mud.  which  has  formed  in  Memphis  Harbor. 
Estimated  cost,  $150,000. 

Ky.,  Louisville — Drainage — Louisville  Automobile  Club  in- 
terested in  organization  of  drainage  district  to  improve  drain- 
age  facilities   in   Jefferson   County. 

Kt.,  Owensboro — Drainage — Plans  prepared  by  J.  V.  Phil- 
lips, United  States  Drainage  Engr..  Washington.  D.  C.  for 
drainage  work  in  Panther  Creek  Drainage  District.  Depart- 
ment of  Ae-riculture  will  furnish  services  of  drainage  engi- 
neer, camp  outfit  and  engineering  equipment  and  Board  of 
Drainage  Commissioners  of  Daviess  County  will  bear  all  ex- 
penses. 

Ind.,  Bluifton — Drainage — Bids  will  be  received  until  2 
p.m.,  Jan.  22,  bv  Surveyor  of  "Wells  County  for  Clark  T.  Robb 
Drain,   Jetfersch  Township.     T.   C.  Guldin,  Supt.   of  Constr. 

Ind.,  Bluffton — Ditch — Bids  will  be  received  until  2  p.m., 
Jan.  2.^;.  bv  T.  C.  Guldin.  Supt.  of  Constr.,  at  office  of  Surveyor 
of  Wells   County,   for  William   J.   Smith   et   al.   Ditch. 

Ind.,  Portland — Ditch — Bids  will  be  received  until  2  p.m.. 
Jan.  22,  bv  William  H.  Badders.  Supt.  of  Constr.,  at  office  of 
Surveyor  of  Jay  County,   for  Albert  Rigby  et  al.   Ditch. 

Ind.,  Princeton — Ditch — Contract  will  be  awarded  about 
Feb.  1  for  cleaning  and  repairing  Aaron  Trippett  Ditch  in 
Washington    and    White    River    Townships. 

Ind.,  AVashinjrtou — Ditch — Bids  will  be  received  until  2 
p.m  .  Feb.  9.  1)v  William  J.  Shanks,  County  Surv.,  for  Prairie 
Creek   Ditch   with  about   34   mi.   of  tributaries. 

Midi.,  Hasting.s — Drainage — Barry.  Eaton  and  Ionia  Coun- 
ties   contemplate    Collier   Drain.      Estimated    cost,    $25,000. 

lona.  Council  Bluffs — Drainage — J.  H.  Mayne,  Engr.,  esti- 
mated cost  of  Silver  Creek  Drainage  Ditch  in  James,  Wash- 
ington,   Silver    Creek   and    Kog   Creek    Townships    at    $100,000. 

Minn.,  Crookston — Ditches — Bids  will  be  received  until  11 
a.m..  Jan.  25.  bv  H.  J.  W^elte.  Audr.  of  Polk  County,  for 
Ditches   Nos.    93,    94    and    96. 


'r<-\..  \iiiilMiiie  lirlKalloii  liiiproveiiientH  -HIilH  will  be  re- 
ceived uiilil  J  11.111,,  Jan.  25.  liy  A.  10.  AKrelluH,  Hoey.  Trinity 
Ulver  liiln.iC  ion  District,  for  repairing  bulkhead  iicroHH  Smith 
May,    IocUm.    daiiiH,    elc.      Noted    l)i-c.    2. 

t'niir.,  Sn<'rnm«-nto — Keclainatlon — Itecliimatlon  DUtrlct  No. 
lOUU  beliiK  furmeil.  DiHtrlct  plunH  to  Ihhuc  $I,OOU.OOU  boiidH 
for  levees  and  driilnnKO  system.  L.  A.  Phillips,  Los  AuKeles. 
Interested. 

Calif..  Storktoii — Irrlgalloii  —  Plans  beliiK  pri-pared  by  Wal- 
ter <1.  Iluiilei,  lOiiKi'..  for  tlrst  unit  of  IrrlKatlon  system  for 
W'-»t  Side  liilgalloii  District.  lOstimated  cost,  $2N5,llUO.  Noted 
Nov.    II. 

Calir.,  SuHnnvlllf' — Irrigation — Election  will  soon  be  held  tfi 
apiirovi^  formation  of  Center  Lassen  Irrigation  District,  In- 
cludes  22,.')00   acres   of   land. 

UldM  In  and  t'onlrnolM  Atvardrd 
N.  v.,  Now  Vork  (Horouuli  of  lirooklyii; — (Orilclal)  — 
Dredging — Bids  wer<'  recidved  Jan.  12  for  <lredxlnK  slip  at  foot 
of  2Sth  St.,  (Jontracl  No.  1485,  from  P.  Sanford  Ross,  Inc., 
135  Bay  St.,  Clifton,  S.  1.,  86c.  per  cu.yd.,  and  Taylor  Dredging 
Co.,    89c.    per    cu.yd.      Noted    Jan.    6. 

IV.  v.,  New  Vork— fBorough  of  Manhattan)  — (Olllcial)- 
Dredging — Bbls  were  received  Jan.  12  for  dredging.  ClaHs  2. 
Contract  No.  1497.  East  and  Harlem  Illvers.  45.000  cu.yd.,  Bor- 
oughs of  Manhattan,  Bronx,  Queens,  Brooklyn  and  Richmond, 
from  Coastwise  Dredging  (?o.,  17  Battery  PI.,  New  York,  25 %c. 
per  cu.yd.,  and  P.  Sanford  Ross,  Inc.,  32c.  per  cu.yd.  Noted 
■Ian.    6. 

N.  \.,  New  Vork — (Borough  of  Manhattan)  —  (Olllclal)- 
Dredging — Bids  received  Jan.  13  for  dredging  North  River 
from  103rd  to  109tli  St.,  33,000  cu.yd.,  from  R.  G.  Packard  Co., 
133  Greenwich  St.,  New  York,  $0.27  per  cu.yd.;  P.  Sanford  Ross, 
Inc.,  $0.28;  Taylor  Dredging  Co.,  $0.29.  Contract  not  awarded 
to  P.  Sanford  Ross.,  Inc.,  as  was  noted  In  our  issue  of  Dec.  30. 

Ky.,  Louisville — Ditch— Fiscal  Court  of  Jefferson  County 
awar<led  contiact   for  ditches   to  W.   F.   WOODRUFF,  at  $8,245. 

Ind..  Crown  I'oint— Ditch— Contract  for  Stony  Run  Ditch 
in  Lake  County  awarded  to  LOVE  &  HIOWITT,  Leroy.  at 
$25,325. 

Ind.,  Lafayette — Ditch — Contract  for  Swanson  Ditch  in 
Lauramie  Township  awarded  to  tj.  BUINS,  Clark  HIU,  at 
$14,375. 

VVasli..  Tacoma — Dredging — Oregon-Washington  Railroad 
and  Navigation  Co.  and  Glacier  Fish  Co.  awarded  contract  for 
dredging  channel  in  middle  waterway  to  TACOMA  DREDG- 
IN(}  CO.,  4500  14th  St.,  N.  W.,  Seattle.  Estimated  cost, 
$125,000.       Noted    Nov.    25. 

Calif.,  San  .loauuin — (Official) — Reservoir — Contract  for 
W'oodv/ard  Reservoir  for  South  .San  Joaquin  Irrigation  Dis- 
trict awarded  to  KE  Y-STCNIO  < 'ONSTHUCTION  AND  LO(JGlXG 
CO..  1021  Yeon  Bldg.,  I'ortland,  Ore.,  at  $165,410.  Noted 
Dec.   16. 

MISCELLANEOUS 
Proposed  AVork 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Elimination  of 
Grade  Crossing — Biooklyn  Rapid  Transit  contemplates  elimi- 
nating grade  crossing  of  Culver  Line  at  Gravesend  Ave.  and 
14th  x\ve.,   West  St.   and   Cortelyou   Rd. 

N.  Y.,  New  A'ork — (Borough  of  Brooklyn)  —  (Official) —  Sub- 
way— Date  for  receiving  bids  for  Section  No.  2-A.  Route  No. 
12  of  Broadway-Fourth  Subway  postponed  until  hearing  on 
form  of  contract  can  be  had.     Noted  Jan.  6. 

N.  Y„  New  York — (Borough  of  Brooklyn) — (Official) — 
Tower — Plans  being  prepared  for  1-story.  12.2x21.2-ft.  trick 
tower  at  Manhattan  Bridge  I'ier,  Front  St.,  for  Manhattan 
Bridge  Three-Cent  Line.  Estimated  cost,  $15,000.  Carreie  & 
Hastings,  52  Vanderbilt  Ave.,  Manhattan,  Arch. 

N.  J.,  Butler — Fire  Alarm  System — S.  K.  Owen,  Fire  Dept. 
Ch.,  contemplates  fire  alarm  system. 

N.  J.,  Cape  May — Pier — Reported  that  Emlen  Physick  tak- 
ing steps  to  build  pier  1,000  ft.  long  between  Guerney  and 
Howard  St.,  on  ocean  front,  with  3-story  convention   hall. 

N.  J.,  Jersey  City — Bulkhead — Bulkhead  Meadow  and  Im- 
provement Co.,  New  York,  N.  Y.,  negotiating  with  City  Com- 
mission for  30-year  lease  of  dock  property  on  First  St.  Com- 
pany plans  bulkhead  and  terminal  buildings. 

N,  J.,  Jer.sey  City — Crematory — New  York  &  New  Jersey 
Mausoleum  Co.,  recently  organized,  will  build  crematory  in 
Humboldt  St.  Estimated  cost,  $200,000.  J.  A.  Schlechting, 
Pres. 

N.  J.,  Newark — Pavilion — Plans  approved  by  Essex  County 
Park  Commission  for  pavilion  in  Weequahic  Park.  Alonzo 
Church,  Secy. 

Md.,  Clifton  Park — -(Baltimore  post  office) — Bathhouse — 
Plans  being  prepared  by  Wyatt  &  Molting.  Arch.,  Keyser 
Bldg..     Baltimore,    for    bathhouse    for    city.       Estimated    cost. 

$125,000. 

Ga.,  Macon — Natatorium — Plans  being  prepared  by  Nisbet, 
Brown  &  Dunwody,  Arch.,  Grand  Bldg.,  for  50xl50-ft.  nata- 
torium. 

Fla.,  St.  Petersburg — Waterfront  Improvements — Election 
will  be  held  Feb.  15  to  vote  on  $62,500  bonds  for  waterfront 
improvements.     C.  D.  Hammond,  Comr.  of  Pub.  Wks. 

Ohio,  Cincinnati — (Official) — Grading — Bids  are  being  re- 
ceived for  27.000  yd.  of  grading  in  Eastern  Ohio.  Steam  shovel 
and  roller,  dump  wagons  and  wheel  scrapers  on  work  that  a 
contractor  can  use.  Address  No.  302  Provident  Bank  Bldg., 
Cincinnati.      (See   adv.   issue  Jan.   13.) 

111.,  Chicago — Comfort  Stations — Bond  issue  of  $500,000 
recommended  by  City  Council  Health  Committee  for  public 
comfort  stations  in  various  parts  of  city. 

HI.,  Depue — Park — Election  will  be  held  Feb.  8  to  vote  on 
$10,000  bonds  for  public  park.  Josef  T.  Skinner,  Princeton, 
interested. 

Kan.,  Salina — Pire  Station — Fire  Department  Committee 
contemplates  fire   station.      Estimated   cost,  $10,000. 
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Mo.,  KnnMaH  City — Ice-Skating-  Rink — W.  A.  Craiff  organiz- 
ing company  to  l)uild  S5x210-ft.  ice-skatinK  rink.  Estimated 
cost,  $75,000. 

Ark.,  Hot  SpriiiKM — Batlihouse — Bids  will  be  received  about 
Apr.  1  for  lOOxlOO-ft.  batliliouse  for  Lowoll  &  Latta.  Esti- 
mated cost.   $60,000.     Mann  &  Stern,  Little  Rook,  Arch. 

Ark.,  Newport — Levees — Levee  Board  plans  new  levees. 
W.    A.    liowman,    Knyrr. 

Tex..  DallnH — Ice-Skating  Rink — Hughes-O'Rourke  Con- 
struction Co.  interested  in  construction  of  artificial  ice-skat- 
ing rink. 

Tex.,  <;aIv»'«ton — Pier — Plans  prepared  for  reconstruc- 
tion of  Pier  C  for  Sunset-Central  Lines.  Estimated  cost.  $150,- 
000.      C.    K.    Dunlap,    Traffic   Mgr. 

Tex.,  (inlve.Htoii — Sheds — Plans  being  prepared  for  concrete 
sheds  at  Pier  C  for  Southern  Pacific  Co.  W.  Hood,  San  Fran- 
cisco, Calif.,  Ch.  Kngr. 

Tex.,  (JalveMtoii — Towef — Texas  Carnegie  Steel  Co.  will 
build  tower  94  Vi   ft.  above  dock  at  Pier  No.  34. 

Tex.,  San  Antonio — Pipe  I,ine — Marrs  Oil  Co.,  514  Gunter 
lildg..  contemplates  oil  pipe  line  from  AltaVista  oil  field. 

Tex.,  «iliner — Levee — .Vrthur  A.  Stiles.  State  Reclamation 
Engr.,  will  petition  County  Commissioners  Court  to  build  levee 
along  Trinity  River.     Estimated  cost.  $40,000. 

^VaHh.,  Seattle — Dock — Bids  will  be  received  in  February 
bv  Lawrence  .1.  Colman  for  improving  Colman  Dock.  Esti- 
mated  cost,    $10,000. 

>A'a»ih.,  Seattle — Pier — Plans  being  prepared  by  Ainsworth 
&  Dunn,  White  Bldg.,  for  reconstruction  of  Pier  No.  14  at  foot 
of  Stacey  St.     Estimated  cost.  $30,000. 

Calif.,  X'ewport  Ileaeli — Beach  Protection  and  .letty  Work — 
Contract  will  l)e  awarded  in  July  or  August  for  beach  protec- 
tion, in  October  for  jetty  work  and  dredging.  Estimated  cost 
$85,000  and  $l.'').n00  respectively.  I.  B.  Punk,  514  Central  Bldg., 
Los  Angeles,  Engr. 

Ont.,  Toronto — Street  Cars — Bids  will  be  received  until 
noon,  Feb.  1.  by  P.  L.  Church.  Chn.  Bd.  of  Control,  for  supply 
of  street  cars,  car  bodies,  car  trucks,  car  motor  equipment,  etc. 

Cul>a,  Havana — COfficial) — Jlonument — Bids  will  be  received 
until  3  p.m.,  Feb.  3,  at  office  of  Civil  and  Military  Construc- 
tions, Department  of  Public  Works,  for  enlargement  of  gran- 
ite base  of  monument  to  be  ere(!ted  to  Major  General  Maceo. 
Specifications  and  general  details  may  be  obtained  at  office 
of  Consul  General  of  Republic  of  Cuba  in  New  York,  N.  Y. 
(See  adv.). 

Bid.s  In  and  Contracts  Awarded 
Ma.ss..  Boston — Station  Finish — Bids  received  Dec.  28  by 
Boston  Transit  Commission  for  9,200  sq.  yd.  of  plastering  walls 
and  ceilings  in  South  Station  under  Dorchester  Tunnel  from 
Keith  &  Craffev.  294  Washington  St.,  Boston.  $13,285:  Afred  B. 
Day,  Boston,  .$13,320;  Robert  Gallagher,  116  Devonshire  St., 
Boston,  $14,045. 

Maxs.,  Boston — Steel  Rods — Contract  for  500  tons  of  de- 
formed steel  rods  awarded  bv  Boston  Transit  Commission  to 
JONES  &  LAUGHLTN  STEEL  CO.,  Pittsburgh.  Penn.,  at  $39. 7S 
per  ton. 

Mass.,  New  Bedford — Fire  Station — Contract  for  3-story. 
85x90-ft.  Central  Fire  Station  at  North  and  Pleasant  St. 
awarded  to  J.  W.  BISHOP  CO.,  109  Foster  St.,  Worcester,  at 
$121,990.     Noted  Jan.  13. 

Mass.,  AVoreester — Cement — F.  E.  Powers  Co.  submitted 
lowest  bid  for  furnishing  sewer,  water  and  street  departments 
of  citv  with  approximately  20,000  bbl.  of  cement  for  year  end- 
ing May  1,  1917. 

N.  Y.,  New  York — ("Borough  of  Brooklyn)  —  (Official) — 
Chimney — Ice  Manufacturing  Co.,  1480  Broadway,  awarded 
contract  for  chimnev  for  factory  on  Kingsland  .\ve.  to  M.  W. 
KELLOGG  CO.,   90  West  St.     Estimated  cost,  $20,000. 

N.  Y„  New  York — (Borough  of  Brooklyn) — Elevated  Work 
• — New  York  liunicipal  Railway  Corporation  awarded  con- 
tract for  additional  tracks  and  reconstruction  of  East  New 
York  vard  to  GRENSHAM^  ENGINEERING  AND  CONSTRUC- 
TION CO.,  INC. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — (Official) — ■ 
Pier — New  York  Dock  Co..  Montague  St.,  awarded  general  con- 
tract to  ROBBINS-RYSLEY  CO.,  50  Church  St..  for  improving 
Brooklyn  waterfront  between  Fulton  St.  and  Atlantic  Ave. 
Work  includes  replacing  existing  piers  by  5  new  reinforced- 
concrete  piers  from  640-  to  750-ft.  long.  Estimated  cost, 
$1,250,000.     Noted  Nov.   11. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Fence — Contract  for  w.i.  fence  and  setting  of  artificial  granite 
gate  posts  around  Morningside  Park  awarded  to  F.  GRAD- 
WOHL  ENGINEERING  AND  CONTRACTING  CO.,  at  $14,200. 
Noted  Jan.  13. 

N.  Y.,  New  A'ork — (Borough  of  Manhattan) — Official) — Pier 
^Contract  for  widening  pier  at  foot  of  West  57th  St..  North 
River  Contract  No.  1490,  awarded  to  G.  B.  SPEARIN,  90  West 
St.     Noted  Jan.  6. 

N.  Y.,  Rochester — Bath  House  and  Bandstand — Contract  for 
masonry  foi-  3-Ktory.  27xl06-ft.  bath  house  and  bandstand  at 
Durnnd'-Rastman  Park  awarded  to  GORSLTNE-SWAN  CON- 
STRU^CTION  CO..  Powers  Bldg.  Estimated  cost,  $12,000.  Noted 
Jan.  13. 

N.  A'.,  Rocliester — Fire  House — City  awarded  masonry  con- 
tract  for   2-story.    40x80-ft.   fire   house   to   PETER   G.   HOUCK. 

Estimated  cost,  $18,000. 

N.  J.,  JerseT  Citv — Pier — Pennsylvania  R.R.  awarded  con- 
tract to  EDW.ARD  B.  JENKS  CO.  for  repairing  Pier  J. 

N.  J.,  Jcrsev  Citv — Pier — Pennsylvania  R.R.  awarded  con- 
tract for  repairing  Piev  L  to  STILLMAN-DELAHANTY  FER- 
RIS  CO.,    Exchange   PI.,   Jersey   City. 

\.  J.,  Jersev  City — Tracks  and  Clump — Contract  awarded  to 
EDWARD  B.  JENKS  CO.,  for  repairs  to  tracks  and  clump  at 
Jersey  City  Ferries  for  Pennsylvania  R.R. 


\.  .1.,  Trenton — Waterway — State  Board  of  Commerce  and 
Navigation  awarded  contract  for  first  unit  of  Barnegat  Bay- 
Manasquan  River  Inland  Waterway  to  RICKARDS  DREDG- 
ING CO.,  Philadelpliia,  Penn.,  at  15. Sc.  per  ou.yd.  Noted 
Sept.    16. 

i*enn.,  Marcus  Hook — Pier — Contract  awarded  to  JOHN 
.MONKS  &  SON,  82  Beaver  St.,  New  York,  N.  Y.,  for  pier  for 
General  Chemical  Co.,  25  Broad  St..  New  York,  N.  Y.  Esti- 
mated cost,  $200,000. 

Fla.,  Miami — Dock.s — Contract  for  docks  for  Miami  awarded 
to  HILLYER  &  SPERRING  CO..  Jacksonville,  at  $56,808. 
Noted  Jan.  6. 

Fla.,  Pcnsacola — Shed — Gulf,  Florida  &  Alabama  Ry. 
awarded  contract  for  construction  of  shed  on  pier  to  EAST- 
ERN   CONSTRUCTION    CO.      Estimated    cost.    $30,000. 

La.,  New  Orleans — Levees — Contiacts  for  revetment  work 
on  levees  of  lower  coast  awarded  to  McCOY  CONTRACTING 
CO.  for  Lower  Myrtle  Grove  Levee;  P.  M.  ADANA,  Ravenswood 
Levee;  JOHN  W.  BICH,  levee  from  Felix  Hingle  to  Clement 
Bulot. 

Tex.,  Galveston — Coal  Storage  Station — Cllnchfield  Fuel  Co., 
Spartanburg,  S.  C,  awarded  contract  for  coal-storage  station 
to  M.  C.   BOWDEN,  Galveston. 

BUILDINGS 

Other  Uems  relnllvr.  to  Building  Conslruclton  irill  he  fovnd  under  the  /ntlourino  head- 
inns:  "Industrial  Works,"  "Federal  GovernmeM  Work"  and  "MUcellaneous  " 

N.  H.,  Goffstowu — Plans  being  prepared  by  Willard  E.  Pro- 
vost, Arch.,  5S1  Union  St.,  Manchester,  for  academy  for  Villa 
Augustina.     Estimated  cost,  $70,000. 

Mass.,  Afirawani — Bids  will  be  received  until  10  a.m.,  Feb.  16, 
for  2-story,  75xl50-ft.  school  for  Hampdon  County.  Estimated 
cost,  $100,000.  George  I'.  B.  .-Vlderman  &  Co.,  Holyoke,  Arch. 
Noted  Nov.  25. 

Mass.,  Boston — Plans  being  prepared  by  Silverman  Engi- 
neering Co.,  Arch.,  43  Tremont  St.,  Boston,  for  motion  picture 
theatre   tor  Grove  Hall   Theatre,   Inc.      Estimated   cost,    $70,000. 

Mass.,  Boston — (Roxbury) — Plans  being  prepared  by  Wil- 
liam L.  Mowell,  Arch.,  50  Bromfield  St.,  for  building  for  Eliot 
Five  Cent  Savings  Bank.  Estimated  cost,  $100,000.  Hoggson 
Bros.,   485    5th   Ave.,   New   York,   N.   Y.,   Constr.    Designers. 

Mass.,  Holyoke — City  having  plans  prepared  for  central 
grammar  school  on  Maple  St.     Estimated  cost,  $200,000. 

Mass.,  AVcstfield— T.ids  will  be  received  about  Jan.  24  by 
Malcomb  B.  Harding,  Arch..  Columbus  Bldg.,  for  1-story,  116x 
178-ft.  school  for  Board  of  Education.  Estimated  cost,  $60,000. 
Noted  Dec.   30. 

R.  I.,  East  Providence — Plans  will  be  prepared  by  John  F. 
O'Mallev,  Arch.,  75  Westminster  St.,  Providence,  for  2-story 
parochial  school  for  St.  Anne's  Italian  Church.  Estimated  cost, 
$40,000. 

R.  I.,  Newport — Citv  will  build  high  school.  Estimated 
<ost,   $100,000.      R.   E.   Darrah,    10   Bull   St.,   Chn.   Bldg.   Com. 

Conn.,  Montville — Palmer  Bros.  Co.,  Broad  St.,  Now  London, 
will     rebuild    2-storv'  school    at    Montville.       Estimated    cost, 

$40,000. 

Conn.,  New  London^ — Mohican  Hotel  will  construct  3-story 
addition.      Estimated   cost,   $300,000. 

N.  Y.,  Conev  Island — Bids  will  be  leccived  by  Robert  J. 
Reilev.  477  5th  Ave.,  New  York,  until  Jan.  14,  for  hall  and 
school    for    church    of    Our   Lady    of    Solace.      Estimated    cost, 

$80,000. 

N.  A'.,  Hastings — W.  B.  Thompson  and  C.  C.  Dula  promot- 
ing organization  to  build  clul)house.     Estimated  cost,  $500,000. 

N.  A'.,  Lake  Placid — Bids  will  be  received  about  March  by 
Demers,  Moseley  .%  Campaigne,  Arch.,  Ilium  Bldg.,  Troy, 
for  3-story  high  and  grade  school  for  Board  of  Education. 
Estimated   cost,   $125,000.      Howard   L.   Weaver,   Pres. 

N.  Y.,  Middletoivn — Bids  will  be  received  by  D.  H.  Canfleld, 
Arch.,  Argus  lUil;.;.,  until  Jan.  24,  for  6-story  bank  and  office 
building  at  Xmtli  and  King  St.  for  Merchants'  National  Bank. 
Noted  Sepc.  16  and  Oct.   14. 

N.  Y.,  New  Rochelic- — Benjamin  Von  Ottingor  contemplates 
75xl60-ft.  theater.     Estimated  cost.  $60,000. 

N.  Y.,  New  A'ork — (Borough  of  Manhattan)— Preliminary 
plans  prepared  for  7-story,  47xl00-ft.  parish  house  for  Madi- 
son Avenue  Presbyterian  Church.  Estimated  cost,  $100,000. 
James  Gamble  Rogers,  470  4th  Ave.,  Arch. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Plans  being  prepared  by  F.  C.  Zobel,  Arch.,  35  West  39th  St., 
for  12-storv,  95x98. 9-ft.  store  and  manufacturing  building  at 
Madison  Ave.  and  29th  St.  for  E.  T.  Gerry,  2  East  61st  St. 
Estimated  cost,  $300,000. 

N.  Y.,  Poughkeepsle — Congregation  of  St.  Mary's  Church 
plans  to  construct   parochial   school.      Estimated   cost,   $40,000. 

N.  Y.,  Rensselaer — Bids  will  be  received  by  Board  of  Su- 
pervisors of  Rensselaer  County  about  Feb.  1  for  5  hospital 
buildings.  Estimated  cost,  $150,000.  Louis  N.  Milliman,  Stoll 
Bldg.,  Troy,  Arch. 

N.  A'..  Sclienectady — Board  of  Education  contemplates 
building  high  school. 

N.  Y.,  Seneca  Falls — Press  reports  state  that  1-story  li- 
brary building  will  be  constructed  for  Public  Library.  Esti- 
mated cost,  $75,000.     Fred  I...  Story,  Pres, 

N.  Y.,  Syracuse — Plans  lieing  prepared  by  Revels  &  Hallen- 
beck.  Archl,  for  4-story  building  for  University  of  Syracuse  to 
be  known  as  Joseph  Slocum  College  of  Agriculture.  Estimated 
cost,    $300,000.       Noted    Dec.     16. 

N.  Y.,  Syracuse — Plans  being  prepared  bv  Sackett  &  Parke. 
Arch.,  Syracuse  Savings  Bank  Bldg.,  for  2-story,  90xl50-ft. 
Franklin  School  for  city.     Estimated  cost,  $350,000. 
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\.  v..  Troy-  A  Slxiao-n.  V.  M.  C  A,  liiillillim  chI  I  ma  I  id  to 
r(i»t  $500,0(1(1  iM  coriliiniiluti'ii.  KuiiiIb  ilitniitiHl  liy  Koloil 
l,"lii.-tt  Kli.l   K.   K.   riiil.ixl.v. 

1^.  J.,  <'iimil«-ii---lll(lH  will  bo  i-ccolvcd  about  l''i'b.  15  fur  llbniry 
In  CixMuir  Sii.  lOHllnuUcd  iimt.  $130,0(10.  Kiiiilnr  <M  Siiiltli, 
I'hiltulflplilii,    I'.iin.,    Arili.      Not.-d    IX'c.    23. 

N.  J„  MwrrUlowii  —  I'rcllnilmiry  pliiHH  bcliik'  prriJiind  by 
Finni'lH  (!.  llMss.liiKin.  30  lOiist  rJiiil  St.,  New  YoiU.  N.  V.,  for 
All    Souls    li..N|>U..I    l.ulhllUK.      KBtlnmtcd    cohI,    $110,00(1. 

\.  J.,  I'liiliilh-ltl  Sliili'  Trust  Co.  pliuis  3-sloiy  Imnk  iiiul 
olIlc«  bulldliiK.  Alowbniy  ,<t  I'lllilKul".  66  l.lbiity  St.,  Nuw  Yoik, 
N.   Y..   Arch. 

N.  J.I  \ViiHliliiu'<oti — Honrd  of  Edufutlon  pliuis  to  consliuct 
3-Htory  hik'h  school.  lOstlinuted  cost.  $13,000.  L.  M.  Schopc. 
Secy. 

I>rnn.,  (irtlyMliiirK — Hoard  of  TrustcOH  of  OoltyMbuiK  Col- 
\vKv  coutcmplatcs  addition  to  chemical  laboratory. 

IVmii..  Hiiv«Tr<iril-iIavcrford  t'ollt'Kc  plans  2-story  dormi- 
tory bulldiiii;.     .St,  u.inlson  i>i.-  I'aKc   rhlladdphla.  Arch. 

I'fiiii.,  JoliiiNlowii — School  Directors  contemplate  re- 
building .stutzuian  School  In  Upper  Yoder  Township.  Curtis 
Harnhart.   Pros.    IJd.   of   l>lis. 

I'enn.,  I.niirnMtfr — Hlds  will  soon  be  received  by  Hoard  of 
Education  for  hluh  scho.d.  Kstlmated  cost,  $1X5,000.  C.  K. 
Urban,   Woolwortli    \\U\k..   .\rch.     Noted   Dec.   1(!. 

IViin.,  >lnlioiio.v  <'i<> — Hids  will  be  received  until  .Ian,  31 
by  Hoaril  of  ICducation  lor  3-storv,  I00xlt>5-ft.  hiKh  school. 
C.    S.    Adams,    l.'.O'J    Arch    St..    I'hiladclphia,    Arch. 

Penn.,  New  ('nM(lt> — (Official)  —  Hids  will  be  received  about 
Mar.  15  for  8-sti>ry.  32xlGO-ft.  bank  and  ofllce  bulldlnn  for 
National  Hank.  H.  M.  WirsinK,  Bleakley  Bldg.,  New  Castle. 
Arch.     Noted  .Ian.   13. 

I'enn.,  I'hllndrliihin — Bids  will  soon  be  received  for  hl^h 
school  at  Coral  and  Cumberland  St.  for  Board  of  Education. 
ICstimated  cost,  $400,000.  J.  Horace  Cook,  Land  Title  Bldg., 
Arch. 

Penn.,  Seottdnle — Contract  will  soon  be  awarded  for  2- 
story  church  for  United  Brethren  CongreBation,  Kstlmated 
cost,  $50,000.     W.  F.  Stoner,  Secy.,  Bd.  of  Trus.     Noted  Nov.  11. 

Penn.,  Shnron — United  T^abor  League  plans  temple  and 
lyceum.      Estimated  cost,   $100,000. 

Penn.,  SharpHburie — Contract  will  soon  be  awarded  for  2- 
story,  90x20-ft.  church.  Estimated  cost,  $200,000.  Peter  Dede- 
richs,    501    Chamber   of   Commerce   Bldg.,   Detroit,   Mich.,   Arch. 

Penn..  Sontli  Mountiiin — Bids  will  be  received  about  Feb. 
t  bv  A.  A.  Richter,  Arch.,  6th  and  Court  St.,  Heading,  f^r 
2  ward  buildings  for  State  Asylum  for  Chronic  Insane.  Esti- 
mated cost,   $150,000.     Noted  Nov.   25. 

Penn.,  SwiNHvnle — Board  of  Education  will  construct  high 
school   at  Swissvale.      Estimated   co.st,   $175,000.      M.   I'yle,   Secy. 

Penn.,  \Ventchester — Bids  w-ill  soon  be  received  by  State 
Armory  Board.  Harrisburg,  for  armory.  Philip  H.  Johnson, 
Land   title    Bldg.,    Philadelphia.    Arch. 

Penn.,  Wllkinsibure — Plans  being  prepared  by  Alden  &  Har- 
low. Arch.,  305  5th  Ave..  Pittsburgh,  for  2-story  Masonic  Tem- 
ple on  South  Ave.     Estim^ited  cost,  $50,000. 

Penn.,  York — Bids  will  be  received  by  Gemmill  &  Billmeyer, 
Arch.,  about  Mar.  15,  for  4-story  clubhouse  for  Loyal  Order  of 
Moose,  No.   14S.     Estimated  cost,  $60,000.     Noted  Dec.  16. 

Del.,  Wllmlnston — Bonds  for  $150,000  sold  for  high  school 
for   Board   of   Education. 

Va.,  Norfolk — School  Board  will  build  12-room  elementary 
school  at  Spottswood  and  Claremont  Ave. 

VV.  Va.,  CharIe.<iton — Plans  being  prepared  for  4-story  thea- 
ter, store  and  office  building  at  Hale  and  Quarrier  St.  for 
.John  C.  Morrison,  Pres.  of  Capital  City  Bank.  Estimated  cost. 
$100,000. 

\V.  Va.,  Chnrlestown — Plans  being  prepared  for  4-story, 
S3xl53-ft.  motion  picture  theater  and  office  building  at  Hale 
and  Quarrier  St.  for  John  C.  Morrison,  Pres.  of  Capital  City 
Bank.     Estimated  cost,  .$100,000. 

AV.  Va.,  Fairmont — Plans  being  prepared  for  hotel  for 
George  T.  Watson  and  associates.  Estimated  cost,  $300,000. 
Noted    Dec.    23. 

AV.  Va.,  MoFKantown — According  to  press  reports  State 
Board  of  Control.  Charleston,  will  construct  College  of  Agri- 
culture and  women's  dormitory  at  West  Virginia  University. 
Morgantown.      Estimated  cost,   $100,000  each. 

W.  Va.,  AVe.st  Liberty — State  Board  of  Control  plans  2-story 
school.     Estimated  cost.  $40,000. 

N.  C,  Asheville — Election  will  soon  be  held  to  vote  on 
$40,000   bonds  for  school.     Noted  Jan.   13. 

N.  C,  Charlotte — Plans  being  prepared  by  Wheeler  &  Stern. 
Arch.,  Charlotte,  for  hospital  in  Elizabeth  Section.  Estimated 
cost,  $50,000. 

N.  C,  Morgantown — George  R.  Miller,  of  Longest  &  Tessler, 
Greensboro,  interested  in  project  to  construct  hotel.  Esti- 
mated cost.  $50,000. 

r;a.,  Rome — Plans  prepared  for  city  hall  and  public  audi- 
torium.    Estimated  cost,  $40,000.     John  W.  Maddox,  interested. 

Fin.,  Miami — Contract  will  soon  be  awarded  for  hospital  for 
city.     Estimated  cost,  $125,000.     August  Geiger,  Miami,  Arch. 

Fin.,  Okeechobee — Bids  will  be  received  until  Feb.  12  by 
Trustees  of  Special  Tax  District  No.  6  for  school.  Estimated 
cost,  $40,000.  F.  H.  Trimple,  Fellsmere,  Arch.  Noted  Oct.  28 
and  Nov.  18. 

Fla.,  Orlando — Plans  being  prepared  for  Masonic  temple 
on  East  Central  Ave.  George  McCuUough,  Orlando,  Member 
Bldg,  Com. 

Fla.,  St.  Augustine — Fred.  A.  Henderich,  Arch.,  St.  Augus- 
tine, preparing  plans  for  addition  to  hotel  for  Florence  S. 
Monson. 


I'lii.,  M.  l'.-(iT«l.iirK  -  Home  Security  Co.  will  build  4-Mtorv 
acldllli>ji    to    loilhlliiK. 

I>u.,  .IcnnlnicN-  IIIiIh  will  bi'  received  until  Fob.  3  by  I'rcHl- 
dciit  of  .lelTcrHon  DiivlH  ParUh  Police  Jury  for  courthouHii. 
i;Htliniited  CMHl,  $75,000.  W.  I,.  SlivenH,  312  Willi  ney-Cuntriil 
liMMk    r.ldn.,   .N'lW  OibaiiH,  Anil.     Noted   Ocl.   2S  and   l)c<'.    10. 

I.n.,  Monroe  WcHlern  Star  I/oiIk.',  No.  21,  I''.  \-  A.  M.,  will 
build  temple  on   Uenlurd  St.     Kallniutcd  cohI,  $50,000. 

Vn..  Now  OrlennN — Laboratory  will  bo  conHtrnc'ted  at  LoiiIh 
and  lioiiibon  St.  by  Stale  Hoard  of  Health.  lOstlinatud  cOHt, 
$5o.( 

'I'enii.,  llrlNlol  Siillln.M  College  contemplates  reeonHtruct- 
Ing    Imllillnn    rc(enll.\    destroyed    by    fire    with    Iohh   of    $150,000. 

Teiin.,  lOuMt  rhattanooicn — It.  II.  Hunt,  Cbattanoog;!,  jirepur- 
Ing  plans  for  .school.      KHtlmuted  cost,  $50,000. 

'IVnii,,  JohuNitn  City — ('Ity  will  build  city  hall  and  court 
hoiiHe. 

Tenn.,  Knoxvllle — Knox  County  contemplateB  2  wings  for 
courthouse.  Frank  A.  Dobson,  Koel  Rudder  and  S.  H.  Cottndl, 
Courthouse  Com. 

'reiiii.,  NaNlivllle  Press  reports  state  that  3-Htory  dormi- 
tory   will    Ih-   i-oM.slrucl.-d    by    W'ald- Belmont   College. 

'i'ciiii.,  ithca  SitrlnKM — D.  W.  IlughcB,  <.'hattanooKa,  will  re- 
build   hotel. 

I\y..  l.e\lnK«on — Haggln  Estate  will  rebuild  Hen  All  Thea- 
ter recently  <lestroyed  by  fire  with  loss  of  $80,000.  Charles 
II.    Hen,\MiaM,    Mgr. 

Ky.,  i..e.vlnKton — Plans  being  prepared  by  Anderson  & 
Frankel,   Arch.,   for   12-room   school  for   Board  of   Education. 

Ohio,  .\kron — Akron  Odd  Fellows  Temple  Co.  i)urchased 
site  at  Hrookville  and  High  St.  and  will  erect  building.  A.  W. 
Hawkins.   Pres. 

Ohio,  Kilbourne — Hids  will  be  received  by  Hoard  of  Educa- 
tion of  Hrown  Township  until  noon,  Jan.  31,  for  school.  Paul 
T.   Cahill,   310   Euclid   Bldg.,  Cleveland,   Arch. 

Ohio,  I.elianon — Warren  County  will  rebuild  infirmary  re- 
cently  destroyed   by   fire.      Estimated   cost,   $65,000. 

Ohio,  >lndiNon — p:iec4ion  will  be  held  in  spring  to  vote  on 
$55,000  bonds  for  2-story  high  and  grade  school.  C.  R.  Kim- 
ball. Clk..   Hd.   of   lOducatlon.     Noted  Sept.   16. 

Ohio,  New  StraitBville — Plans  being  prepared  by  E.  S. 
Matheny,  Arch.,  Huntington  National  Bank  Bldg.,  Columbus. 
for  centralized  school  for  Board  of  Education.  Estimated 
cost.   $50,000. 

Ohio.  Norwood.^ — Hids  will  be  received  by  Harold  Ryland, 
Clk.,  Hd.  of  Education,  until  noon,  Jan.  24,  for  school.  Esti- 
mated  cost,    $45,000.      Noted   Dec.   9. 

Ohio,  Norwood — Reported  that  Baltimore  &  Ohio  South- 
western Railway  Co.  contemplates  freight  depot.  F.  L.  Stuart, 
Baltimore,  Md.,   Ch.   Engr. 

Ohio,  StoutNviiie — Bids  will  be  received  until  noon,  Feb.  5, 
by  Clerk  of  Board  of  Education  for  school.  Richard  Z.  Daw- 
son,  209    Hrunson    Bldg.,   Columbus,   Arch. 

Oliio,  Sugar  firove — Bids  will  be  received  until  noon,  Jan.  27, 
by  Board  of  Education  for  school.  L.  A.  Carpenter,  Clk.  Bd.  of 
Education.  B.  S.  Matheny,  710  Harrison  Bldg.,  Columbus, 
Arch. 

Ohio.  Wilmington — Bids  will  be  received  by  Harry  Gastl, 
Audr.  of  Clinton  Countv,  until  Feb.  17,  for  3-story  courthouse 
and  jail.  Estimated  cost,  $300,000.  Weber,  Werner  &  Adkins, 
1206  Mercantile  Library  Bldg.,  Cincinnati,  Arch.  Noted  Dec. 
2  and   30. 

Ind.,  Brownstown — Bids  will  be  received  until  Jan.  22  by 
Edgar  M.  Ferguson,  School  Trustee,  for  2-story  school. 

Ind.,  IndianapollH — (Official) — Bids  will  be  received  until 
Mar.  1  for  11-storv  coliseum  and  display  building  for  Indiana 
Coliseum  Corporation,  906  Hume-Mansur  Bldg.  Estimated 
cost,  $i;00.000.  Robert  S.  Fletcher,  Mgr.  Frederick  Wallick. 
1062  Lamcke  Annex,  Arch.     Noted  Jan.  13. 

Ind.,  Vincennes — (Official) — Bids  will  be  received  about  Feb. 
15  bv  E.  O.  Maple.  Supt.  of  Schools,  for  2-story,  175x230-rt. 
school.  Estimated  cost,  $138,000.  J.  W.  McCoy,  Secy,  of  School 
Md.     Noted  Jan.   13. 

Mirh.,  Battle  Creek — Y.  M.  C.  A.  plans  building.  Estimated 
cost,  $50,000.     I.  I>.   Stone.   Pres. 

Mich..  Lansing — Bids  will  be  received  by  R.  W.  Cooper,  Clk. 
of  Bd.  of  Education,  until  noon,  Jan.  22,  for  Michigan  Ave. 
School.  J.  N.  Churchill,  514  Oakland  Bldg.,  Arch.  Noted 
Nov.    18. 

Mich.,  Onaway — Detroit  &  Ilackinac  Ry.  will  build  depot  at 
Rogers  City  and  Alpena  Junction. 

Mich.,  Three  Rivers — Plans  being  prepared  by  Rocker  & 
Vatet,  Arch.,  15  East  40th  St.,  New  York,  N.  Y.,  for  building 
for  First  State  Savings  Bank.  Estimated  cost,  $40,000.  Hogg- 
son   Bros.,   485    5th   Ave.,   New   York,   N.   Y.,   Constr.    Designers. 

III.,  .Armstrong — Bids  will  be  received  by  A.  G.  Mawry,  Secy., 
Bd.   of  Education,   until   10  a.m.,   Feb.   1,  for  high   school. 

111.,  Bioomington — George  H.  Miller,  Arch.,  404  Evans  Bldg., 
Bloomington.  will  prepare  plans  for  3-story  auditorium  and 
lodge  hall  for  Knights  of  Pythias.     Estimated  cost,   $50,000. 

111.,  Chicago — Bids  will  he  received  until  2  p.m.,  Jan.  24, 
bv  First  Cavalrv  Armorv,  I.  N.  G.  Commission  at  office  of 
James  B.  Dibelka.  State  Arch..  130  North  5th  Ave.,  for  armory. 
Milton  F.  Foreman,  Pres.  of  Com. 

III.,  Chicago — C.  W.  Christensen,  Arch.,  127  North  Dearborn 
St.,  Chicago,   will  prepare  plans  for   7-story  hotel. 

111.,  Forest  Park — Bids  will  be  received  until  Jan.  25  by 
Board  of  Education,  Springfield  School  District  No.  186,  for 
high  school.     Eleanor  Matheny,  Secy. 

111.,  Hawthorne — Plans  being  prepaj-ed  by  E.  E.  Roberts, 
.^rch.,  105  North  Clark  St.,  for  2-story  school  for  Board  of 
Education. 
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III.,  JerNoyvlllc — Plans  boliifr  prepared  bv  A.  T.  .Simmons. 
Arch.,  First  National  BldK'.,  Hloomington.  for  church  for  Bap- 
tist (;oiiKi<t;atiuii.     Kstimated  cost,   $50.0U0. 

III.,   IV-orlii — Union    Congrcg-ation   will   build   church.      Esti- 

iiKit.-d    cnst,    $50,000. 

III..  I'l'orln— Peoria  Board  of  Trade  contemplates  building. 
K.stiniatfd   cost,   ISO, 000. 

III.,  Ilookford — Bids  will  be  received  about  Feb.  1  for  6- 
story,  7oxl20-ft.  courthouse,  jail  and  sheriff's  residence  for 
Winnebago  County.     Estimated  cost,  $250,000.     Noted  Oct.   14. 

III.,  .Sycjimore — Board  of  Education  plans  to  construct 
school.      Estimated  cost,  $50,000. 

Wis.,  .\|>|ile(oii — Appletoii  Industrial  School  plans  to  con- 
struct   new    l)uilding-.      Estimated    cost,    $50,000. 

>VIn.,  KfiioNlia — Kenosha  Manufacturers'  Association  plans 
to  establish  2-story,  lOOxlOO-ft.  public  auditorium.  Estimated 
cost,   $10,000. 

■Win.,  Sheboygan — Board  of  Education  contemplates  high 
school.     Estimated  cost,   $150,000. 

Wis..  .SteveiiM  I'olnt — Polish  Sisterhood  of  St.  Joseph  con- 
templates chapel  and  chaplain's  residence.  Estimated  cost, 
$140,000. 

WIN.,  Superior — Y.  M.  C.  A.  contemplates  erecting  building- 
at  Superior.      Estimated  cost,  $75,000. 

Wis.,  1'nion  (Jrove — Bids  will  be  received  until  Feb.  1  by 
State  Board  of  Control,  Madison,  for  home  for  feeble-minded. 
Estimated   cost,    $350,000.     Noted   Sept.   23. 

lon-a.  Alta — Election  will  be  held  .Ian.  31  to  vote  on  $90,000 
bonds  for  school.  Smith  &  Keffer,  610  Youngerman  Bldg-., 
Des  Moines,  Arch.     Noted  Nov.  IS. 

loiva,  Grinnell — Election  will  be  held  Feb.  7  to  vote  on 
$50,000  bonds  for  school. 

loiva,  Leon — J.  R.  Rowsher  plans  to  build  35-room  hotel 
at  Leon. 

Iowa,  Ottumwa — Board  of  Edrication  contemplates  addi- 
tion  to  high  school.     Estimated  cost.  $100,000. 

Iowa.  Sioux  City — American  Brokerage  Co.  contemplates 
8-story  building.     Estimated  cost.  $205,000. 

Iowa,  Slouv  City — Plans  being  prepared  by  Beutrler  &  Ar- 
nold, Arch.,  609  Security  Baiilc  Bldg.,  for  3-storv  Masonic 
Temple.  Estimated  cost,  $100,000.  D.  M.  Brownlee,  Chn.  of 
Bldg.   Com. 

lotva,  Sloan — Plans  being  considered  bv  Board  of  Educa- 
tion  for  school.     Estimated   cost,  $56,000.     A  Callerhead,  Secy. 

Minn.,  Albert  Lea — Board  of  Education  plans  to  construct 
new   school   at  Albert   Lea. 

Minn.,  Appleton — Bids  will  soon  be  received  by  O.  B,  Carl- 
son, Secv.,  Bd.  of  Education,  for  2-storv  high  school.  Esti- 
mated cost,  $60,000.  Edwins  .t  Edwins,  911  Northwestern 
Bldg.,    Minneapolis,    Arch.      Noted    Nov.    18. 

Minn.,  Bemldji — Elks  Lodge  contemplates  building.  Esti- 
mated cost,   $40,000. 

Minn.,  Fairmont — Bids  will  be  received  until  1  p.m.,  Jan.  25, 
by  A.  Ward  for  4-story  children's  home.  George  Pass  &  Son, 
Mankato,  Arch. 

Minn.,  Gilbert — Plans  being  prepared  by  W.  T.  Biay, 
Arch.,  Diiluth,  for  Manual  Training  School  for  Board  of  Edu- 
cation.     Estimated    cost,    $65,000. 

Minn.,  International  Falls — (Idd  Fellows  Lodge  plans  lodge 
building.     Thomas  Tronson,  Chn.  Bldg.  Com. 

Minn.,  Reilnood  Falls — Bids  will  be  received  until  3  p.m.. 
.Tan.  25,  by  Board  of  Education  for  alterations  and  additions 
to  high  school.     H.  M.  Aune,  Secy.,  Bd.  of  Education. 

Minn.,  St.  Paul — P.  D.  Y'oungman  will  build  stole  and  hotel 
at   7th  and  J;ickson   St. 

Minn.,  Thief  River  Fails — Tuberculosis  Hospital  will  be  con- 
structed by  Marshall,  Roseau,  Pennington  and  Red  Lake  Coun- 
ties. 

Neb.,  Omalia — Her  Grand  Hotel  Co.  plans  5-story  hotel  at 
16th  and   Howard   St. 

Mont.,  Billings — Election  will  be  held  Mar.  4  to  vote  on 
$100,000  bonds  for  securing  site  and  constructing  fair  build- 
ings for  Yellowstone   County. 

Mo.,  Bonling  (Jreen— Election  will  be  held  Feb.  4  to  vote 
on  $75,000  bonds  for  courthouse. 

Mo.,  Joplin — Plans  being  considered  by  Y.   M.  C.  .A.   for  new 

building.      Estimated   cost,   $175,000.      J.   Silas   Gravelle,   Secy. 

Mo.,  Kansas  City — Kansas  City  Conservatory  of  Music  plans 
building  at  Linwood  Blvd.  and  Wayne  Ave.  Estimated  cost, 
$125,000.     J.   A.  Cowan,  interested. 

Mo.,  St.  Joseph^Plans  being  prepared  by  Starrett  &  Van 
Vleck,  Arch.,  8  West  40th  St.,  New  Y'ork,  N.  Y.,  for  6-story 
bank  and  office  building  for  Bartlett  Trust  Co.  Hoggson  Bros., 
4S5    5th    Ave.,    New    York,    N.    Y.,    Constr.     Designers. 

Tex.,  Austin — Austin  American  Publishing  Co.  plans  16- 
story  office  and  newspaper  building.      Estimated   cost,   $300,000. 

Tex,,  .Austin- — Press  reports  state  that  University  Baptist 
Church   contemplates   new   building.      Estimated   cost,   $100,000. 

Te.v.,  Austin — Southwestern  Telephone  Co.  contemplates 
4-story  building.     Estimated  cost.   .flOO.OOO. 

Tex.,  Bay  City — Plans  prepared  for  lodge  building  for  Bav 
City  Lodge  No.  81.  I.  O.  O.   F. 

Tex.,  Ft.  Stockton — Citizens  voted  $50,000  bonds  for  school 
in  S<'hool  District  No.   1. 

Tex.,  Ft.  Worth — Business  and  lodge  building  will  be  con- 
structed by  South  Side  Masonic  Lodge. 

Te.x.,  Laredo — Citv  Council  will  be  asked  by  School  Trus- 
tees to  call  an  election  to  vote  on  $80,000  bonds  for  high  school 
and  2  ward  schools. 


Tex.,  Port  Arthur — Plans  being  prei)ared  by  William  B. 
ittner,  Aich.,  St.  Louis,  Mo.,  for  3  schools  for  Port  Arthur  In- 
dependent School  District.  Citizens  recently  voted  $450,000 
bonds  for  this  purpose.     Noted  Dec.   16  and  23. 

Okla.,  Tulsa — Plans  being  prepared  for  2-story  67xl25-ft. 
reinforced-concrete  theater  for  C.  W.  McCarty,  212  South 
Main   St.      Estimated   cost,   $50,000. 

Colo.,  Lamar — Plans  for  Masonic  Temple  prepared  bv 
George  W.  Roe,  Arch.,  Pueblo.  Bids  will  be  received  in 
February. 

\.  M.,  Alliuquerfiue — D.  K.  B.  Sellers  contemplates  5-story 
offlce  building.     ICstimated  cost,  $100,000. 

.\rlir.,  Kingman — Plans  prepared  by  Lescher  &  Ktbbev, 
Arch.,   Phoeni.x,   for  addition   to   Beale  Hotel.      Estimated    cost, 

$40,000. 

Wash.,  Pullman — Plans  approved  by  Board  of  Regents, 
Washington  State  College,  for  armory,  dairy  barn,  farm  engi- 
neering   and    mining    buildings    for    college.      Estimated    cost, 

$250,000. 

Wash.,  Spokane — Northern  Pacific  Railway  Co.  plans  sta- 
tion   in   spring. 

Wash..   Walla    Wnlla — Election     will     be     held     Jan.     22     to 

vote  on   $139,000   bonds   for  addition   to  high   school   and   $61,000 
bonds  for  grade  school  on   9th  St.     Noted  Jan.   13. 

Calif..  Ijonfi  Reach — P>lection  will  soon  be  held  to  vote  on 
$250,000  bonds  for  2  intermediate  schools  for  Board  of  Edu- 
cation. 

Calif.,  Los  .\nKeles — Plans  being  prepared  bv  Albert  C. 
Martin,  .'Vrch.,  Higgins  Bldg.,  for  group  of  buildings  for  St. 
Vincents   College,     l-^stimated   cost,   $250,000. 

Bids   In   and   Contraets  Awarded 

R.  I.,  Howard — Bids  were  i-eeeived  Jan.  B  foi-  2-storv,  40x 
160-ft.  ward  building  foi-  State  Hospital  for  Insane  from"  P.  H. 
Rhoades  Construction  Co.,  Boston,  Mass.,  $132,735:  Norcross 
Bros,  (^o.,  $139,900;  Horton  &  Hemenway,  $144,911;  for  altera- 
tions to  waid  building.  Ward  No.  9,  from  William  Williams, 
$64,000;  P.  H.  Rhoades  Construction  Co.,  $83,500;  Hope  Build- 
ing  Co.,    $96,450.      Noted    Dec.    23. 

IV.  Y.,  Ruifalo — Contract  for  2-story  addition  to  Columbus 
Turnverein  to  be  used  as  clubhouse  awarded  to  MAX  R. 
SCHtTLZ,  446  Goodyear  Ave.,  Buffalo.  Estimated  cost,  $65,000. 
Noted    Dec.    9    and    Jan.    13. 

N.  Y.,  Little  Falls — Contract  for  city  hall  awarded  to 
GEORGE  B.    WILLS  CO.,  INC.,  New  York,  at  $104,706. 

Penn.,  Lawndale — (Philadeli)hia  post  offlce) — Curtis  Pub- 
lishing Co.  awarded  contract  for  2-storv  clubhouse  to  HOR- 
ACE H.   BURRELL,   Philadelphia. 

Penn.,  Spring  City — Contract  for  buildings  for  Eastern 
Pennsylvania  Institution  for  Feeble-Minded  and  Insane 
awarded  to  F.  H.  KEISER  &  CO.,   Pottstown.     Noted  Jan.   13. 

Va.,  Norfolk — Contract  awarded  to  BAKER  &  BRINKLEY, 
Norfolk,  for  6-story,  26xl04-ft.  building  for  M.  McKevitt. 
Estimated  cost,  $75,000. 

N.  C,  Durham — Contract  awarded  to  GEORGE  A.  FULLER 
CO.,  Munsey  Bldg.,  Washington,  D.  C,  at  $275,000,  for  4-story 
courthouse  and  jail  for  Durham  County.     Noted  Dec.  30. 

Ohio,  Cleveland — Contract  awarded  to  JAMES  L.  STUART, 
Illuminating  Bldg.,  Cleveland,  for  13-story  addition  to  Hollen- 
den  Hotel  at  East  6th  and  Vincent  St.  Estimated  cost,  $319,- 
910. 

Ind..  Gary — Contract  awarded  to  A.  S.  HESS,  Gary,  for  hos- 
pital and  office  building  for  American  Sheet  Tin  Plate  Co. 
Estimated   cost,    $150,000. 

Ind.,  Terre  Haute — A.  W.  STOOI^M.\N,  Champaign,  111.,  at 
$52,989,  awarded  general  contract  for  grade  school  for  Eoartl 
of  Education.     Noted  Nov.  11  and  Jan.  6. 

Mich.,  Grand  Rapids — Contract  for  12-story  bank  and  of- 
fice building  for  Grand  Rapids  Savings  Bank  awarded  to 
HAFSER,  OWENS  *  AMES,  60  Front  Ave.,  Grand  Rapids. 
William    Alden    .Smith,    Pres. 

m.,  Chicago — Contract  for  3-story  addition  to  clubhouse 
of  Union  League  (Mub  on  Jackson  Blvd.  awarded  to  JOHN 
GRIFFITHS  &  SON  CO..  112  West  Adams  St.,  Chicago.  Esti- 
mated  cost,   $200,000       Noted   Dec.   16. 

Iowa,  Harlan — Board  of  Education  awarded  contract  for  3- 
story  high  school  to  C.  E.  WIERSCHKE,  Spencer.      Noted  Dec.  9. 

Iowa,  Ottumwa — Contract  for  hotel  and  store  building 
for  Ottumwa  Hotel  Co.  awaided  to  A.  H.  NEUMANN  &  CO., 
Hubboll   Bldg.,   Des  Moines,   at   $175,841.      Noted   Jan.    13. 

>linii.,  Ortonville — General  contract  awarded  to  STAND- 
ARD CONSTRUCTION  CO.,  Plymouth  Bldg..  Minneapolis,  for 
2-story  school  for  Board  of  Education.  Estimated  cost,  $55,000. 
Noted  Jan.   6. 

Minn.,  St.  Paul — Contract  for  addition  to  St.  Luke's  Hos- 
pital on  Smith  St.  awarded  to  BOYD  CONSTRUCTION  CO. 
Estimated    cost,    $75,000. 

Tex.,  Austin— Contract  awarded  to  BURNEY  &  WALSH.  416 
Conroy  Building,  San  Antonio,  at  $50,000  for  2-story  addition 
to  hospital  building  at  State  Confederate  Women's  Home. 
Noted  Dec.   16. 

Tex,,  AVichita  Falls— BAYLOR  BROS.,  Wichita  Falls,  at 
$41,000,  awarded  contract  for  3-story,  50xl50-ft.  building  for 
F.  &  A.  M.     Noted   Dec.   23. 

.\rix.,  Tucson — Mountain  States  Telephone  and  Telegraph 
Co.  awarded  contract  for  2-story.  40x55-ft.  telephone  exchange 
building  to  E.   WALKER  CONTRACTING  CO.      Estimated   cost. 

$70,000. 

\\'nsli.,  Bclllngham — Contract  for  Central  High  School 
awarded  to  HEDRICK.  RAUMEISTER  &  KLUETER,  Belling- 
ham,   at   $93,371.      .Noted    Jan.    6. 

Calif.,  Sacramento — City  Council  awarded  contract  for 
4-story  city  hall  and  jail  to  11.  S.  WILLIAMS,  Hearst  Bldg., 
San   Francisco,   at   $197,426.      Noted   Oct.    28. 
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1.    C'oiltcMt     Im    open    lo    all    Con 
ntiriH,    anil    to    1';iihIiutih-Iii   ( "liai^ 

1".    ArtU'U'M     niu.st      Uv     wiltlin 
suIiJoiIh: 

A.    What    the    Mcchunlcal    Soot    Blower    Huh    Ooiii- 
(liratcr    lOi'ononiv    and    Ktltclcncy    In    the    Power    I'lant. 

It.    Thr    Mt'i'hanli-al    Soot    Itlowor    vim-hum    the    Hand    Methoil. 

('.    \Vli\     I     IniloiHi'    thr    Umi'    of    Meihanli'al    Soot    ISIowiM-. 

1>,    \Vh\    1    Have  (."haiiKed   M>-   Attitude  In   Kavor  of   Mi     ' 


im     I';iik1- 
followhiK 


Toward 


chan- 


;t.   t)nlv    oiu'   artli-li'    will    ho   aceepleil    from    <-a<li    loiite.stant. 

•I.  No  ■article  less  than  l.tlOll  words  In  length  will  he  ac- 
i-ei>ted  and  artleles  should  not  be  more  than  .'i.iMKi  words  in 
length. 

f).  Articles  must  he  In  the  hands  of  the  Dianiond  Power 
Spcclalt.v    Co.,    Detroit,   on   oi-   before   Mai-.    I,    I'.Ufi. 

ti.  Articles  must  he  written  in  ink.  or  tvpewrltten.  on  one 
side    of  an    SU.xll-ln.    sheet — or    near    this    siy.c. 

7.  The  Diamond  Power  Specialty  Co.  reserves  the  ri|.-,lil  to 
use  any   of  ilie  manusciipts  in  an.v   way   it  chooses. 

S.   The    Hist    four-prl/.e    winnliiK    articles    will    be    puhli.shcd. 

9.  No  artiile  accepted  for  com|>etltlon  unless  proper  entry 
is  made  before   the  article   is  submitted. 

10.  Articles    should    be    sent    rolled    or    flat — not    folded. 


IV.    .Articles    snouiii     i>e    sein     ri>iieo    or    iiav — noi     loioeii. 

Kntr\  blanks  and  rurther  particulars  may  be  had  by  ad- 
dressing the  Prize  .\rti<-le  Contest  Department,  care  of  Dia- 
mond   Pow-er   Specialty    Co.,    Detroit.    iMich. 

I.loyd  llrowii,  rei)resent InK  tin-  Dakewood  bine  at  Haiti- 
more,  "has  also  opened  olllces  for  the  conipan.v  in  the  Real 
I'Ntate  Trust  Bld^.,  Philadelphia,  Penn..  and  will  take  care 
of  the  trade  in  New-  Jersey,  eastern  Pcnnsvlvania.  Maivland, 
Virginia  and  the  District  of  Columbia.  The  biikewood  ICiiRi- 
neerliiK  Co.  now-  has  olJices  in  New-  York,  Philadelphia,  Balti- 
more, PittsburKli,  Chicajto  and  Kansas  (^ity,  with  its  factory 
at  ClevclaiHl. 

The  Ilollvlnu  IVationnl  CoiiKresH,  Bolivia,  has  issued  a  de- 
cree which  has  been  forwarded  to  the  Commercial  Intelli- 
nence  Branch  of  the  Board  of  Trade,  7!!  BasinRhall  St.,  I>oiidon. 
E.  C  by  G.  F.  Boulton,  H.  M.  Charge  d'Affairs  at  La  Paz. 
callinpr  for  tenders  for  the  construction  of  a  railway  from 
Potosi  to  Sucre.  The  (late  for  the  closing  of  the  tenders  ivill 
be    June    30.    1916. 

K.  C.  >Vnl«Ivoj;-eI,  who  has  been  connected  -with  the  Yale 
rfi  Towne  Rlanufacturingr  Co.,  9  lOast  40th  St.,  New  York,  N.  Y., 
for  the  past  11  .vears  as  travelinK  salesman,  sales  inanager  and 
assistant  .areneral  manager  has  just  been  appointed  general 
manager  and  in  addition  will  have  general  supervision  of  all 
sales,   domestic,   Canadian   and   export. 

The  Itliiiiioipiil  AiithoritieN  of  Auokland,  New-  Zealand,  have 
been  authorized  by  the  rate-pa.vers  to  raise  a  loan  of  ill.'). 000, 
which  will  he  used  for  the  construction  and  equipment  of 
market  buildin.£;s,  establishment  of  fish  market,  water-supply- 
system  in  (Jrey  Lynn  and  drainage  works  at  Remuia.  It  is 
also  planned  to  raise  a  loan  of  £7.'), 000  at  Epsom  for  installing 
a  storm-water  drainage  system,  improving  roads  and  purchas- 
ing   plant    for    road    making. 

DOCKS,   MIAMI,  FLA. 

Bids  were  received  Dec.  22  b,v  the  city  for  constructing 
docks  from  (A)  Hillyer  &  Sperring,  Jacksonville;  (B)  A.  .T. 
Twiggs  &  Sons:  (C)  McGucken  &  Hyer,  Tampa:  (D)  E.  P. 
Maule.  West  Palm  Beach:  (E)  J.  C.  Conklin.  R.  Gardner  and 
C.  L.  Craig,  Miami:  (F)  F.  W.  Long  &  Co.,  Jacksonville.  The 
item   bids   wei-e   as   follows: 

.\  B 

11,500     lin.ft.     reinforced 

concrete  piles  (400) .  SI    28       SI   79 

92      reinforced      concrete 

caps  @  8.6  cu..vd.  each.        19  00       18.014 
2.50     reinforced     concrete 

stringers,  68  @  1.3  cu. 

vd.  each,  84  @  2.3  cu. 

"yd.  each 18  02       23  90 

17  584  sq.ft.  concrete  floor 

slab  10  in.  thick .531  .70 

10,380  sq.ft.  sheet  piles  4 

in.  thick 322  307 

92  wood  anchors  in  place.  4  37  0  00 

92  wood  anchors  logs  in 

place...    161  2  00 

92.90    lbs.     anchor    rods 

(U  in.  iron) 4  ."iO         9  05 

23  c.i.  snubbing  posts      .        .50  43       90  30 
30..500   ft.   b.m.    184    oak 

wales  12  in.  x  12  in.  x 

14  in 73  20       70  00       SO  00     100  00       84  00       89  00 

Extended  totals $56,809    $68,268    $68, .531    $69,757    $93,:J75    $93,472 


c 

D 

E 

F 

$1   60 

$1  90 

$2  60 

$2.14 

18.85 

20  00 

23.60 

32.00 

19  00       20  00       30  28       26.50 


36 
15  00 

7.33 
0  00 

10  00 

3.(; 

10   00 
40  00 

10  80 
8  00 

rroMiierlty  In  IIMH,  contiiiiy  to  the  view  inlHtakenlv  held 
III  some  iiiiiiiliiK,  Ih  not  deiieiideiit  ui)Oii  the  war.  The  tlnlteil 
SliitiH  had  been  pasHliiK  tiirouKh  a  period  of  rel;itlvely  lean 
yeaiM,  and  the  fal  yearn  were  about  due  The  i-ondltionH 
.'itli-ndaiit  upon  the  war,  after  the  llrHt  Hhotk  of  tin-  HtruxKle 
had  been  met  anil  Hurniounled,  Htlmulated  but  did  not  create 
the   forces    making    for   great   activity    In    thiH   country. 

Wli.-it  elTecl  the  war  will  have  upon  the  long  future  of 
iiiitlons  none  Is  wise  enough  lo  forcHee.  Ah  for  thin  country 
and  thewe  timeH,  tin-  wai-  liaH  hronght  opporlunltleH  which 
probably  would  have  come  without  I  be  war  but  which  would 
not  have  come  Just  at  thin  time  nor  In  Huch  profUHloii  were 
It  not  for  the  demanilH  which  all  count  ilen  made  U]ioii  uh  when 
HI)  large  a  part  of  the  world  cijiHed  to  ijiovidi-  mainly  for  the 
needs  of  |)eai-e  and  g.-ive  itnelf  over  to  the  ileHtiuc-ti ve  work  of 
war.  But  thi-Ke  are  generalltleH  long  hIiki-  made  familiar  by 
the  m.ircli  of  events.  What  we  h;ive  to  i-onslder  more  par- 
ticularly is,  in  the  (list  place,  the  outHtandIng  concrete  devel 
opments  bearing  on  the  economic  poHltlon  of  thiH  countrv; 
.-ind,  secondly,  the  probable  effect  of  these  In  shaping  tin- 
fut  lire. 

II.is  trade  already  derived  all  the  benefit  It  may  expect 
frinn  the  stimulus  given  by  the  war  and  by  events  independ- 
ent of  the  war  which  bear  uiion  the  country's  economic  strue- 
tinc  '  1)1  have  we  experienced  only  the  beginning  of  a  move- 
ment. Ihe  full  proportions  of  which  have  not  yet  been  ineas- 
uriiT'  'I'lie  pi-aetlcal  aim  of  this  survey  and  dlscusHlon  of  the 
outlook  is  to  answer  that  question  and  to  suggest  the  direc- 
tions in  which  economics  effort  is  llkelv  to  be  employed  to  the 
best    advantage. 

Some  of  the  salient  features  of  last  year's  experience  in 
matters  bearing  directly  on  the  economic  position  of  the 
United  States  were  the  enormous  Increase  in  exports  which, 
combined  w-ith  slightly  increased  Imports,  gave  us  a  total 
trade  of  $5,350,000,000,  exceeding  the  biggest  previous  year 
by  25  pel-  cent.,  and  yielding  a  credit  balance  of  close  to 
$1,750,000,000,  two  and  a  half  times  as  great  as  any  previous 
balance. 

The  growth  in  banking  facilities,  under  the  operation  of 
the  Federal  Keserve  Bank  svstem.  and  in  consequence  of  a 
net  inflow  of  $415,000,000  in  gold,  so  great  that,  despite  the 
r.-ipid  increase  in  loans,  available  credits  iire  counted  by 
billions. 

Growth  of  manufacturing,  under  the  stimulus,  first  of  for- 
eign orders,  and  then  of  greatly  increased  home  demand,  to 
a  level  which,  in  some  trades,  exceeded  all  previous  experi- 
once,  as  in  the  steel  trade,  which  is  now  more  active  than  ever 
in  the  past. 

The  farm  output  exceeding  $10,000,000,000,  greater  than 
ever  before,  accompanied  by  much-needed  diversification  of 
crops  in  the  Southern  cotton  states. 

The  repurchase  from  Europe  of  $1,200,000,000  of  our  secur- 
ities, perhaps  more,  with  so  great  ease  that  their  absorption 
did  not  prevent  a  great  and  sustained  rise  in  our  stocks  and 
bonds. 

The  assumption  through  the  channels  of  trade  and  finance 
of  an  international,  in  lieu  of  a  provincial  position,  and  of  a 
part  in  world  trade  more  in  keeping  with  the  country's  great 
resources,  a  change  attested  by  the  large  loans  we  made 
abroad  and  by  the  widespread  increase  in  our  foreign  com- 
merce. 

The  recovery  in  railroad  earnings  which  is  benefiting  rail- 
way credit  and  restoring  normal  purchasing  jjower  to  an 
industry  naturally  the  chief  customer  of  other  industries,  but 
which  had  been  forced  for  years  to  limit  greatly  its  expendi- 
tures. 

The  revival  in  American  shipbuilding,  which  has  filled  all 
the  country's  shipyards  with  orders  for  a  year  or  more  ahead 
and  is  reflected  in  the  bringing  of  hundreds  of  vessels  under 
the  United  States  fiag. 

Each  of  the  facts  here  set  forth  is  important:  together 
the.v  are  of  vast  consequence  to  the  well-being  of  the  country. 
The.v  account  for  many  collateral  phases  of  the  situation,  such 
as  the  great  improvement  in  employment  which  makes  the 
present  problem,  so  far  at  least  as  skilled  labor  is  concerned, 
a  problem  for  the  employer  rather  than  for  the  employee. 
The  conditions  which  have  yielded  these  results  have  not 
been  entirely  free  from  the  difficulties  of  the  kind  which  are 
incidental  to  delayed  deliveries  in  important  trades.  But 
these  have  been  but  flies  in  the  ointment.  The  increases  in 
wages  which  have  been  obtained  have  no  doubt  been  fully 
justified  by  the  great  increase  in  profits.  Prices  of  other 
things  as  well  as  of  labor  have  risen,  not  an  unmixed  bless- 
ing, but  labor's  command  over  goods  is  greater  despite  the 
rise  in  the  cost  of  commodities.  Prices  have  risen,  but  profits 
have  risen   still   more. 

These  are  the  facts  as  we  find  them  today.  What  of  the 
future'?  If  it  were  true,  as  some  are  disposed  to  believe,  that 
our  present  prosperity  is  due  almost  exclusively  to  the  war, 
and  that  with  the  corning  of  peace  this  prosperity  will  neces- 
sarily end  suddenly  and  disastrously,  then,  indeed,  we  are 
but  little  better  off.     But  is  this  certain  or  even  probable? 

A.  Lietz  Co.,  manufacturer  of  mathematical  instruments, 
has  removed  its  offices  from  632  Commercial  St.  to  61  Post  St., 
San   Francisco,   Calif. 


nREDGINGv   MIAMI,    FLA. 


Bids  were  received  Dec.  22  by  the  city  for  dredging  from 
(A)  Southern  Bowers  Construction  Co.,  Galveston,  Tex.:  (B) 
Standard  American  Dredging  Co.,  Tampa:  (C)  L.  T.  Gaylord, 
New  York,  N.  Y. ;   (D)   P.  Sanford  Ross,  Jersey  City,  N.  J.;    (E) 


76,105  cu.yd.  earth  excavation,  slip  No.  1 

28,817  cu.yd.  rock  excavation 

166,860  cu.yd.  earth  excavation,  turning  basin 

90,640  cu.yd.  rock  excavation 

924,468  cu.yd.  earth  excavation.  Bis.  Bay  channel. 

338,824  cu.yd.  rock  excavation 

27,200  cu.yd,  earth  excavation,  FEC  channel 

8,8S0  cu.yd.  rock  excavation 

Extended  totals 


Coastwise  Dredging  Co.:  (F)  Home  Dredging  Co.:  CG)  M.  J. 
Dady  Engineering  and  Construction  Co.,  Brooklyn,  N.  Y.  The 
item  bills  were  as  follows: 


A 

B 

C 

D 

E 

F 

G 

$0.10 

$0.10 

$0.10 

SO  10 

$0   10 

$0.09 

$0  13 

.48 

.55 

.58 

.60 

.65 

70 

.73 

.10 

.10 

.10 

.10 

.10 

.09 

.13 

.48 

.55 

.58 

.60 

.65 

.70 

73 

.10 

.10 

.10 

.10 

.10 

.09 

.13 

.48 

..55 

.58 

.60 

.65 

.70 

.73 

.10 

.10 

.10 

,10 

.10 

.09 

.13 

.48 

.55 

..58 

.60 

.65 

.70 

.73 

$376,402 

$390,417 

$399,760 

$423,118 

$434.. 530 

$343,700 

$496,229 

Jamiiirv  '.'0.   11)10 
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UAI<(;K    (  A\\I„    AMIAXY,    X.    Y. 

Conti-iK-t    ><».  t:{-A 

Bids  were  received  .l:ui.  4  by  W.  W.  Wotherspoon,  State 
Supt.  ol  Pub.  Wks.,  Albany,  N.  Y..  lor  ootnpleting  con.struction 
iif  canal  Ironi  Northumberland  to  Stillwater,  Contract  No. 
73-A,  from  (A)  lOntiineer'.s  Kstiinate;  (B)  Great  Lakes  Dredge 
and  Dock  Co.,  2'  Lumber  District,  Albany;  (C)  New  Yoik 
State  Dredging-  Corporation,  I'owers  Bldg.,  Bochester:  (D) 
P.  McGovern  &  Co.,  1  Madison  Ave.,  New  York-  (E)  James 
Stewart  &  Co.,  Inc.,  30  Church  St.,  New  York;  (P)  Holler  & 
Shepard,  224  Ellwanger  &  Barry  Bldg.,  Bochester.  The  item 
bids   were   as    follows: 

ABODE  F 

Cli-niiiiK,  (lumpsum)....   »200  00  $200  00  $200  00  $500  00  8200.00  $2(K)  00 

274. . ')10  cu.. yd.  excavation         '    '" 

10  .M  It.  bm.  sheeting  and 
braeinE 

22,(i00  cu.yd.  forming 
embankment 

840  cu.yd.  lining 

11 .  OM  ft.  bm.  sawed  lum- 
ber  

.'5,000  lin.ft.  round  tim- 
ber bracing 

2  M  ft.  bm.  wooden  sheet 
piling 

1.1.">0  cu.yd.  second-class 
concrete 

4..i00  cu.yd.  wash  wall.. . 

160  sq.yd.  second-class 
stone  paving . 

200  cu.yd.  first-class  rip- 
rap   

860  cu.yd.  second-class 
rip-rap 

130  cu.yd.  third-class 
rip-rap 

1,:560  cu.yd.  fourth-class 
1  ip-rap 

140  lin.ft.  15-in.  vitrified 
pipe, laid  

1,030  lin.ft.  24-in.  vitri- 
fied pipe, laid 

02,800  lb.  structural  steel 

4,300  lb.  iron  castings, 
plain 

1,920  lin.ft.  wooden 
fence 

Removing  bridge  super- 
structures (lumpsum)    1,000  001,000  00  1,000  00  1, .500.  00  1,000  00  1,000  00 

Maintaming        higlnvay 

traffic  (lump  sum)         .      200,00     200  00  1,000  00     200  00     200  00     200.00 

Maintaining    navigation 

(lumpsum) 100,(10     1(10.00  1,000,00      100  00      100  00      100  00 

Coffei-dams.  pumi>ing, 
bailing  and  draining, 
(lumpsum) 3.000  00  :i, 000  (10  .-"i. 000  00  .3,000  ()0  3,000  00  3,000  00 

Block  signal,  (lumpsum)      .^iOO  OO     ."iOO  (10     .-ilKl  ()0     .300  00     .'jOO.OO     .')00(IO 


1  40 

.998 

1.90 

1.97 

1.14 

1  48 

50.00 

50,00 

60  00 

.50  00 

.50  00 

50.00 

.15 
1.25 

.15 
1 .  25 

.15 
1.50 

,15 
1,25 

15 
1,25 

,  15 
1  25 

05  00 

65.00 

05,00 

65,00 

65,00 

65  (10 

.25 

,25 

,25 

25 

.25 

.  25 

50.00 

.")0  no 

."lO,  (10 

.">0,(I0 

."iOdO 

.50. 00 

8,00 
2 .  .50 

8  ()0 
2,50 

,s ,  0(J 
3  00 

1(1  (10 
2  50 

8.00 
2.00 

8.00 
2.. 50 

2.00 

2.00 

2.00 

2,00 

2 .  00 

2,00 

3  .50 

3.50 

4.00 

3  .50 

3  .50 

:< ,  50 

3.25 

3  25 

3  75 

3,25 

3.25 

3,25 

3,00 

3,00 

:!..">o 

:! ,  00 

3 .  00 

:i.oo 

2 .  75 

2,75 

:i  25 

2  75 

2.75 

2.75 

.75 

.75 

.75 

1,00 

.75 

.75 

2,00 
.045 

2,00 
,045 

2,00 
.055 

2  00 
()6 

2  00 
.045 

2.00 
.  0.5:i 

.03 

.03 

.04 

.04 

.03 

.03:i 

..30 


Extended  totals. 


.S432,045  S321,6S0  .^.577,077  $.595,103  $358,415    $4.54,763 


Me«-  AVjise-"*  l'"r  tlie  I'ljisterer.s — A  new  agreement  has 
finally  been  drawn  up  between  the  Employing  Plaster- 
ers' Association  of  New  York  City,  and  Local  Unions 
Nos.  30  and  60  of  the  Operative  Plasterers'  and  Cement 
Finishers'  International  Association  providing  for  a  daily 
■wage  of  $6.  and  new  conditions  of  -work.  Prospective 
building  owners  can  -see  in  this  arrangement  how  increased 
costs  in  constructioii  will  result.  They  are  also  prevented,  ex- 
cept by  special  permission  of  an  emergency  committee  of  the 
Arbitration  Board  from  all  rush  work  on  buildings  that  have  to 
be  completed  in  time  for  the  opening  of  the  renting  season  in 
the  spring  or  autumn.  The  only  other  building-trade  laborers 
who  receive  wages  as  high  as  $B  a  day,  are  the  bricklayers. 
With  the  prospect  of  a  great  deal  of  building  going  on  dur- 
ing the  next  12  months,  it  is  very  probable  that  other  labor 
organizations  may  seek  to  obt.-iin  further  concessions  in  the 
matter  of  w.iges  when  the  periods  of  their  existing  agree- 
ments draw  near  their  end.  The  shortage  of  labor  is  held  to 
be  another  reason  why  premiums  may  have  to  be  paid  to  get 
men  to  do  the  building  called  for  this  spring,  as  many  of  the 
skilled  laborers,  tired  of  waiting  for  the  building  season 
to  develop,  have  temporarily  taken  employment  in  munition 
plants,  ■where  wages  and  work  are  steadier  than  in  the  build- 
ing  line,  although,   perhaps   less. 


CVTALOfi    XOTICKS 

William  Ainsworlh  &  Sons,  Denver,  Colo.  Catalog  B.  En- 
gineeiing  and  surveying  instruments.  Illustrated,  94  pp., 
6x!)  in. 

North  Western  Expanded  Metal  Co.,  407  S.  Dearborn  St., 
(  hicago.  111.  Catalog.  Chanelath  (channel-lath)  for  ceilings, 
etc.     Illustrated,  44   pp.,  GxU  in. 

The  Alexander  .Milburn  Co.,  Baltimore,  Md.  Wells  light 
and  heating  burner  for  contractors,  railroads,  etc.  Illustrated, 
12    pp.,    ()x!)    in. 

AUis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis.  Bulletin  No. 
l(i32A.  Centrifugal  pumps  and  centrifugal  pumping  units. 
Illustrated,    46   pp.,   SxlO'/o    in. 

The  Jeffrey  Mfg.  Co.,  Columbus,  Ohio.  Bulletin  No.  174. 
I'l-eight  and  package  handling  machlnei-y.  Illustrated,  32  pp., 
6x"J    in. 

The  General  Pireprooflng  Co.,  Youngstown,  Ohio.  Catalog. 
(JP     steel     tile     for     floor     construction.       Illustrated,     32     pp., 

6x9   in. 

The  Troy  Wagon  Works  Co.,  Trov,  Ohio.  Folder.  Troy 
Junior  Trailer   for  touring  cars.      Illustrated. 

American  Blower  Co.,  Detroit,  Mich.  Treatise.  "The  Com- 
inercial    Value    of    Washed    Air."      Illustrated,    44    pp.,    b'^xll 

The  Electric  Storage  Battery  Co.,  Philadelphia.  Penn.  Bul- 
letin No.  151.  Exide,  Hycap-Exide,  Thin-Exide  and  Iron- 
elad-Exide  batteries  for  Industrial  trucks  and  tractors.  Il- 
lustrated, 12  pp.,  SxlOi/a  in.  Bulletin  No.  152.  Exide  batteries 
for  electric  jileasure  and  commercial  vehicles.  Illustrated,  16 
pp.,    8x10%    in. 

The  Ueokinuu-Uiit}-  Hrick  Co.  and  the  'VV«»€>«ter  .Shnle  Brick 
«'o.  have  been  merged  under  the  name  of  the  Aledal  Paving 
lirick  Co.  The  officers  and  directors  of  the  Medal  Paving 
Brick  Co.  are  Spencer  M.  Duty,  Pres. ;  Charles  J.  Deckman, 
Vice-Pres. ;  Herbert  C.  Moatz,  Treas. ;  ^V.  R.  Barnhart.  Jr., 
Secy.,  and  P.  E.  Schultz.  The  company  will  operate  at  Cleve- 
land, Carrollton.  Malvern  and  Wooster.  Ohio.  The  general 
offices  of  the  company  will  be  at  1305-6-7-8  Swetland  Bldg., 
Cleveland,   Ohio. 

The  Dunn  A\'ir»'-C"ut  Luff  Brick  Co.,  Conneaut,  Ohio,  has 
had  two  prominent  additions  to  its  family  of  licensees,  the 
Hurton-Townsend  Co..  Zanesville,  Ohio,  with  two  plants  and 
a  present  daily  capacity  of  160,000  pavers,  and  the  Trimble 
Paving  Brick  Co.,  Dayton,  Ohio,  -with  one  plant  at  Trimble 
Ohio,  and  another  at  Glouster,  Ohio.  These  two  companies 
are  among  the  largest  and  most  prosperous  in  Ohio. 


EI.KVATED    H.VILAVAY    W'ORK,    >EW    YORK,    X.    Y. 

Section    Xo.    «-D 

Bids  were  received  Jan.  10  by  the  New  York  Municipal 
Railway  Co.  for  the  construction  of  Section  No.  6-D  of  the 
AVest  Farms  subway  connections  from  (A)  A.  L.  Guidone  & 
Son,  Inc.;  (P.)  Conners  Bros.  Co.,  Inc.;  (C)  Pennsylvania  Steel 
Co.;    (D)   Post  &  McCord.     The  item  bids  were  as  follows: 


3,200  cu.yd.  excavation  for  cDlunm  founda- 
tions  

840  cu.yd.  concrete  masonry  for  founda- 
tions, in  place 

70  cu.yd.  concrete  masonry  for  fenders,  in 
place,  ,  , 

5  cu.^-d.  brick  masonry,  in  place 

.50  liiift.  4-in.  vitrified  pipe,  in  place 

50  lin.ft.  ()-in.  vitrified  pipe,  in  place 

1,0.50  ton  new  structural  steel,  painted  and 
rrected 

1,200  lin.ft.  erection  of  old  girders  in  new  lo- 
cation, including  painting 

1()  ton  miscellaneous  iron  castings 

1  ton  now  c.i.  hub  and  spigot  pipe,  special 
castings,  in  place 

,S00  set. yd.  all  surfaces  of  whatever  character, 
restored 

30  sq.yd.  park  surface  restored  (all  classe.-) 

770  lin.ft.  electric  (overhead  trolley)  K.H  , 
single  track 

100  duct  ft.  electric  ducts  and  conduits,  in 
place 


A 

B 

C 

D 

$2,10 

S4  00 

$4  00 

$2  90 

8,00 

7  .50 

9  00 

7  00 

9  00 
16.00 
1.40 
1.50 

8  00 

20  00 

.60 

.80 

8  .50 

20.00 

1  00 

1  50 

S,(M) 
25.00 

.:{0 

.40 

80.00 

78.00 

79  00 

87.00 

2  50 
80  00 

2  00 
80  00 

2  00 
75  00 

3  80 
70.00 

85  00 

.50  00 

80  00 

85.00 

3  00 
.50 

2  .50 
1  00 

3  40 
■i   00 

3.25 
2.00 

.80 

1  00 

3  00 

1  00 

1  00 

,20 

1  00 

2  00 

Extended  tot.-ds $105,791  $108,2,80  $113, 6(i0  $1 16.623 


EM:V ATKD   KA1I,W.\Y   AVOUK,   XEW   YOKK,    X.   Y. 


Section 

Bids  were  received  Jan.  10  by  the  New  York  Municipal 
Railway  Co.  for  the  construction  of  Section  No.  9-B  of  the 
Webster  Ave.  line  from  (A)  M.  J.  Leahy;  (B)  A.  L.  Guidone  & 
Son,   Inc.;    (C)   Rodgers   &  Colier;    (D)    I'ennsylvania  Steel  Co.; 


24,000  cuyd.  excavation  for  roliinin  foundations 

8, .500  cu.yd.  concrete  masonry,  in  place,  , 

580  cu.yd.  concrete  masonry,  for  fenders,  in  place 

500  cu.yd.  concrete  masonry  for  solid  deck  flooi,  in  place 

250  cu.yd.   concrete  masonry  for  protection  of  waterproofing  on  solid 

deck  floor,  in  place. 

10  cu.yd.  brick  masonry,  in  place .  ,^ 

500  lin.ft.  timber  piles,  in  place  and  prepared ' 

2700  sq.yd.  3-ply  waterproofing,  treated  woven  fabric,  laid  with  pitch,  in 


(K)  Kaufman  &  Garcey;  (P)  Oscar  Daniels;  (G)  Marble  Arch 
Co.;  (H)  Rodgers  &  Hagerty;  (I)  Conners  Bros.  Co.,  Inc.;  (J) 
Post  &   McCord.     The   item   bids   were  as   follows: 


place 


.  .    .  n  place 

50  lin.ft.  6-in.  \'itrified  pipe,  in  place 

9,100  ton  riveted  steel,  painted  and  erected 

.50  ton  stei'l  hi'anis  and  shapes,  with  connections,  painted  and  erected. 

10  ton  ste(>l  rods  and  bars  built  in  concrete 

230  ton  miscellaneous  iron  castings,  in  place 

50  ton  new  c.i.  hub  and  spigot  pipe,  special  castings,  in  place 

3,800  sq.yd.  for  all  surfaces  of  whatever  character 

17,900  lin.ft.  electric  (overhead  trolley)  railroads,  single  track 

14.000  duct  ft.  electric  ducts  and  conduits,  in  place 

100  sq.yd.  park  surface  restored  (all  classes) 


.\ 

B 

C 

D 

E 

F 

G 

11 

1 

.1 

$1,75 

$1.55 

$2  40 

$:t  30 

.$3,00 

$2,10 

S3  00 

$2  .50 

$3  .50 

$2.85 

6.67 

6.00 

6.00 

7.90 

7  50 

4  00 

li  00 

7  .50 

7. 50 

6. 55 

7  31 

10.00 

8.00 

7. 50 

7.50 

9  00 

6  00 

8  00 

8  00 

7  25 

1 1 .  30 

12.00 

12.00 

15.00 

11.25 

15.00 

8.00 

11  00 

11.00 

13  40 

8. 50 

10.00 

7  00 

8.00 

9  (Ml 

11  00 

8 ,  00 

7  00 

6  00 

10  00 

20  00 

16,00 

13.00 

18.00 

20  00 

13  00 

20  00 

15  00 

15.00 

20.00 

.85 

..50 

.  50 

.80 

1.00 

,60 

,50 

.50 

1.00 

,50 

.  65 

1  50 

1 .  25 

.90 

1  00 

1  .50 

1.00 

.40 

.20 

.80 

.45 

1,40 

,20 

1  00 

1,00 

.60 

2,00 

.,50 

.60 

.;io 

65 

1  .50 

.20 

1  20 

2  00 

70 

2.00 

.50 

.80 

.40 

73.00 

74  65 

73  .50 

68.80 

72,00 

78  00 

73.00 

74.  Ot) 

73 ,  75 

82.  10 

67.00 

(>7.00 

67  .50 

66.80 

71  00 

72,00 

73,00 

68  00 

66,00 

82.40 

06.72 

80.00 

50,00 

80  00 

55  (K) 

80.00 

73,00 

60  00 

80  00 

80  (K) 

69.13 

80.00 

50.00 

70  00 

45  00 

41.00 

.50.00 

45  00 

80.00 

70  00 

03.54 

90.00 

80,00 

76  (X) 

60,00 

41.00 

60.00 

75.00 

50,00 

85  00 

2.00 

2.50 

1.:J6 

2,50 

2.50 

3.00 

3.00 

2.50 

2,00 

2  20 

.68 

.80 

.75 

1.40 

.80 

1.00 

2.00 

1.25 

.80 

.75 

.75 

.10 

.67 

.40 

.65 

.30 

.15 

.60 

.20 

1.15 

3.00 

.75 

1.00 

2.50 

3.00 

1.00 

1.00 

.50 

30 

1  00 

Extended  totals 


$8:il ,  1 10  $838,765  $84 1 ,003  $853,8.50  $857,395  $863,695  $868,410  $868,995  $881 ,525  $953,220 


44  K  \  (i  I  \  !•:  !•;  i:  i  \  (;    \  !•;  w  s  Vui.  ::,,  x,,.  n 

KMCVATKI)    lt\ll.\\   \\     UOIIIi,    MOW    V(»IIK.    >.    \. 

SffiiiMi   %<i.   to-r 
lllil.H    wi'io    itH'clvcd    Jan.    10    l>y    the    New    YoiU    Miiiilrliml        l.u«  i  ••mi-  f.  .Mhmii.11;   iK)    KixIkcth  Ai  HuKCTty,   Inc.;   ( K)   Ij^k- 
Itiillwnv  Co.   for  the  I'oii.stiiK-tloii  of  ttii>  8th  Ave.  and    Itiiil  SI.        non  CoiitiiK'UnK  Co..   (tl)   Sul(wa.v  Contiacllnu  Co.;    ill)   I'onn 
iciiiiiMtlon    of   thf    IntiMlioiouKh    f.\liti«lonM,   Siutlon    No.    ln-(\        Hvlvanla   St<-.1   f".i.;    (I)    liooth  At   Kllnn  Co.;   (J)   Oocur  iJanUU 
fi'oni     (A>     llallfi'V     I'^riKlnt't'i'lnK     aiul     C'oiihI  iiiclloii     Co.:     (M)        Tim    lliin    IiIiIh    were   aH    I'oIIowm: 
Ailhui-    McMulltn    Co.;    tC)    A.    1...    tiuhlom-    *t    Son,     Ini-.;    (D) 

.\  It  C  I)  K  !••  (i  II  I  .1 

2,:U0  ni.yil.  iiirlli  rxcuviilinn  fur  lnuailnlinnn  («r  I'Icviiii-d  xiniciiin   on 

iind  oniil  of  .liroaic  .\vi<.,  includinit  Klicutldnii,  dwixxud  of  ixciiviiU'd 

nmliTiid    iiud    Ixu'klilliiiu        f2  U.5       $:i DO       il   Hr,       fl-l,''.       fj  (II)       $1110       ?!    liO       $:t  00       U  7:,       »'.<  (to 

JtH  I'll  vd    roik  i'.»iiiv»iioii  for  foiindiitiun  for  cli-vnli'd  ulriicturc  t'uiit  of 

till'  n'i'Kt  hiiildiiiu  line  of  Jrri  nii-  Avi>.,  iiipludiiiu  nlioriiiK.  diBpiiaid  uf 

I'Xi'iiviitrd  iiuitiriul  mid  hiK'klilliiiK ,'i  00  I   IH)         ;i.L>.'>  I  01)  I   00  I   00  I   00         .">  OH         :i.  |U         &  UIJ 

ItiO  I'll  vd    lartli  ixcav  :iiioii  in  Iri'iii'lu'ii  for  wwt  m.  iiiul  ai'wrr  und  i  tliir 

I'tihlu'  .S'r\  ii'i'  ('oiiiici'tioiiH,  iiii-ludiiiK  nlu'iitliinR,  diapoanl  of  cxriivali'd 

iniiliTiid  mid  ri'lillint! :i  liO         :i  ()()  '^/Jtr,  1    I.",  L'  00         :i  00         :i  .-,0  I   .'.0  I   i)0         a  00 

liiO  ni  yd.  rork  I'Xi'iiviilion  ia  triaclirn  for  wwcro,  iind  m-wrr  and  other 

I'ublir   SaTvirt'    conni  ptioni)   uirludiiiK   ithuriniE.  diapoHal  cf  fxcuvutiil 

iniUoiiiil  aiKln-lillinir 5  00  .'>  00         3.7.'i  1  (HI  .■.  00  l.'.!)         ."i  00         0  (X)         :ilO         0  00 

.'i.dOO  cu.yd.  tartli  iM-iivntioa  in  opi'ii  cul.  inrhidiaK  ulicatliinR,  sliorinK, 

dcrkiiiK,  iimiatoamu'i'  of  ovrrluMid.  mirfacr  and  Bubsiirfuei'  Btructuren, 

backtillinn,  tcnidinK  and  ili.iiMwal  of  Hu.stc  aiali-rial '_'  ()0         r, AK)  .;).'■>  1    SO         :(  00         2  7ri         .'(..W  100         .1,7.')  1.70 

II. (KM)  ru.yd.  rock  cxravation   ia  t  pea  cut   inrladinit  slinrinK.  di'<"kin(t. 

niaiiili'iiiinc)'   of  ovcrlu-iid.   surfiipc   and   subsiirfuci'   Htrurtiirt'H,   back- 

lillini:  and  di.spimal  of  wiwtc  naiti-rial    3  00         .'>  .'iO  l   .'.O  1   :iO  .J  ()0  .'i  00  I   .',0  .'i  :iO         7  00         8   10 

l.'i.oiio  i'iimI    I'M-avatiua   la   ttiaacl,   iarludinK  shoring  and  dispoaid  of 

wafli'  niat.Tial    '.  ,'"i  .jO         (>  ,50  (i  1)">         S  ().">         S  (10         >>.7.'>        10 OO         '.100         0  00         U  00 

r.'iOO  sq.yd.  ri'pnvinn  Andfrsua  Avf.  and  West  IU2nd  St.  betwcoo  curb 

lines    .  

70  sq.yd.  ropnviag  Jeromp  Ave.  botwooa  curb  lines 

ls<0  s<|.vd.  rrpavMiR  West   162ad  St.  and  Anderson  and  Joromc  Ave. 

«ilhin  eurl.  lines 

,S(K)  liii  fl.  replaeiiiK  curb.  . 

100  lin.f t .  underpinninK  buildinRS 

4,(KK)  lin.fl.  wooden  i)iles  furiii.-.lii(l  ami  placed 

20  M  ft.  b.ni.  timber  ordend  1,'lt  in  nlaee 

3  M  ft.  b.ni.  8^)ruee.  rcnivh,  furru.-.lir<l  and  placed 

3  M  ft.  b.ni.  "^  ellow  pine  lumber,  tlressed  43,  furnishe<l  and  placed 

1,200  cu.yd.  stone  concr;  te  1;2}:5  for  elevated  railroad  culunm  founda- 
tions, in  place,  iaeludinK  forms 

.1,550  cu.yd.  stone  concrete  l:2i:5  in  open  cut,  in  plftce,  including  forms. 
3,010  cu.yil   stone  conereli   1  :2]  ;.'>  in  tunnel,  includmg  forms 

15  cu.yd.  stone  conerile  1  :L'l ;.")  in  trench    ... 

1,607  cu.yd.  slum  coneiete  1  :L':  I  in  tunnel  nreh,  including  form9_ 

25  cu.yd.  stone  concrete  1:2:4,  maximum  size  V'  ia  place,  including  forms 

170  cu.yd.  cinder  concrete  1 :5:10.  in  olace,  including  forms 

17S  cu.yd.  cinder  concrete  1 :21 :5  in  place,  including  forms 

100  cu.yd.  stone  concrete  \:2\:'>  reinforced,  in  place,  including  forms.  .  .  . 
320  cu.yd.  stone  concrete  1:2:1.  reinforced,  in  place,  including  forms.  .  .  . 

ikS  grout  umler  column  ha.-^i  s.  in  place,  per  column 

100  for  other  grout  than  as  spieified  under  Item  27-.\  as  ordered  by  the 

engine*  r.  in  place,  per  bbl.  of  cement  used      

IC.SOO  sr|.ft.  granolithic  finish,  J  in.  thick,  ia  place 

320  sii.ft.  ornamental  tile,  furnished  and  placed 

(iO  cu.ft.  •ut  granite  miistmry  in  manholes  and  catch  basins,  in  place.  .  .  . 

.TO  cu.yd.  brick  masoniy  in  walls,  in  place 

10  cu.yd.  brick  masonry  in  sewers,  in  place,  including  centerings 

320  sq.yd.  brick  protection  for  6-ply  waterproofing,  in  place 

425  sq.yd.  brick  and  asphalt  mastic  waterproofing,  in  place 

2,400  sq.yd.  six-ply  waterproofing,  in  place 

1,000  sq.ft.  waterproofing  column  foundations 

020  cu.yd.  stcmr  packing  over  tunnel  arches,  in  place. 

043  tons  structural  steel,  manufactured,  delivered  and  erected,  for  elevated 
structure 

400  tons  structural  steel,  manufactured,  delivered  and  erected,  for  tunnel 
approaches 

30,000  lb.  fences,  rolled  steel,  furnished  and  placed 

4,000  lb.  rolled  steel  manhole  frames,  gratings,  covers  and  ladders,  fur- 
nished   antl    set 

5,000  lb.  roUid  steel  ladder  steps,  furnished  and  set 

28,000  lb.  reinforcing  rods,  furnished  and  placed 

20,500  sq.ft.  wire  mesh  concrete  reinforcement,  furnished  and  placed.  .  .  . 

3,000  lb.  steel  doors,  furnished  and  placed,  including  fastenings 

500  sq.ft.  Kalameineel  doors,  furnished  and  placed,  including  fastenings .  . 

200  lb.  iron  pipe  railing,  furnished  and  placed 

10,000  lb.  railing,  orname-ntal  iron,  furnished  and  placed 

9,000  lb.  anchor  bolts,  furnished  and  placed,  inducting  nuts,  washers  and 
temporary  wrapping 

4,600  lb.  steel  castings,  furnished  and  placed 

32,000  lb.  miscellaneous  iron  eastings  furnished  and  placed 

16  ton  c.i.  pipe,  standard,  8"  and  under,  furnished  and  placed,  including 
caulking 

28  ton  c.i.  pipe,  standard,  10"  and  over,  furnished  and  placed,  including 

caulking 

21 . 5  ton  c.i.  pipe,  specials,  furnished  and  placed 

740  sq.ft.  safety  treads,  furnished  and  placed 

1,570  lin.ft.  vitrified  pipe,  3  in.  diameter  furnished  and  placed 

30  lin.ft.  vitrified  pipe,  4  in.  diameter  furnished  and  placed 

30  lin.ft.  vitrified  pipe,  6  in.  diameter,  furnished  and  placed 

10  lin.ft.  vitrified  pipe,  8  in.  diameter,  furnished  and  placed 

20  lin.ft.  vitrified  pipe,  10  in.  diameter  furnished  and  placed 

30  lin.ft.  vitrified  pipe,  12  in.  diameter,  furnished  and  placed 

30,000  duct.  ft.  vitrified  ducts,  one  way,  furnished  and  placed,  including 

galvanized  iron  wire  and  paraffined  plugs 

.550  stj.ft.  hollow  terra  cotta  tile,  4x12  in.,  furnished  and  placed 

18,200  lin.ft.  hollow  terra  cotta  tile,  4x4  in.,  furnished  and  placed 

360  lin.ft.  hollow  terra  cotta  tile,  6x12  in.,  furnished  and  placed 

1,440  lin.ft.  hollow  terra  cotta  tile.  12x12  in..  furuLsheel  and  placed 

150  lin.ft.  4-in.  water  pipe,  in  place 

400  lin.ft.  6-in.  water  pipe,  in  place 

2  hydrants  in  place,  pei  hydrant 

SO  lin.ft.  4-in.  c.i.  gas  pipe,  in  place 

225  lin.ft.  (>-in.  c.i.  gas  pipe,  in  place 

50  lin.ft.  4-in.  w.i.  gas  pipe,  in  place 

225  lin.ft.  &-m.  w.i.  gas  pipe,  in  place 

50  liti.ft.  4-in.  w.i.  by-passing  pipe,  upon  or  below  the  street  surface.  . . . 
350  lin.ft.  6-in.  w.i.  bypassing  pipe,  upon  or  below  the  street  surface.  .  . . 
50  lin.ft.  4-in.  w.i.  bypassing  pipe,  above  the  street  surface  on  trestle.  .  .  . 
100  lin.ft.  6-in-  w.i.  bypassing  pipe,  above  the  street  surface  on  trestle  .... 

150  lin.ft.  trestle  to  support  bypassing  pipe    

2  ton  new  4  and  6-in.  c.i.  pipe,  delivered  and  actually  used  in  the  work 
0.5  ton  new  4  and  (i-in.  w.i.  pipe,  delivered  and  actually  used  in  the  work 
0.5  ton  new  c.i.  pipe  specials,  delivered  and  actually  used  in  the  work      . 
1,500  lb.  new  malleable  iron  fittings,  for  new  w.i.  gas  pipe,  deliverecl  and 

actually  used  in  the  work 

100  duct  ft.  electric  ducts  and  conduits,  in  place,  as  provided  in  Section 

No.    53   of   the   specifications 

Extended  totals  .       $336,784 $408,529  8411,312  $417,174  $455,553$470,398$470,736$487 ,788  $506,3008516.582 
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RAILWAYS — STE.\:»I    AND    KI.KCTRIC 

Proponed  AVork 

Maine — Eastern  Railroad  Co.  plans  to  construct  railway 
from  Hangor  to  Houlton,  Maine.  George  W.  Maxfield  is  in- 
terested. 

Now  York — ,Tohn  Kimmel,  Wayland,  is  interested  in  con- 
struction of  railway  from  Prattsburg  to  Kanona. 

Pennsylvania — Plans  being  considered  by  Pennsylvania 
R.R.  for  extending  sidings  on  its  Harrisburg  Division.  Com- 
pany also  plans  to  increase  the  number  of  sidings  on  above 
division  and  place  4  more  along  bianch  between  Harrisburg 
and  Shippensburg.  Alexander  C.  Shand,  Philadelphia,  Ch. 
Kngr. 

Maryland — Baltimore  &  Ohio  R.R.  Co.  has  purchased  a  site 
at  Curtis  Bay,  Baltimoie,  which  will  be  used  to  extend  Its 
terminal  tracks.     F.  L.  Stuart,  Baltimore,  Ch.  Kngr. 

West  Virginia — Baltimore  &  Ohio  R.R.  Co.  plans  to  im- 
prove its  line  in  Benwood  section.  Wheeling.  F.  L.  Stuart, 
Baltimore,  Md.,  Ch.  Engr. 

Georgia — Robert  W.  Lamkin,  Athens,  and  W.  J.  Twiggs, 
Augusta,  and  associates,  are  interested  in  incorporation  of 
Augusta  &  Western  R.R.,  which  plans  to  construct  rail- 
way between  Richmond,  Columbus,  McDuffie,  Wilkes,  Ogle- 
thorpe,   Clarke    and    Athens. 

Louisiana^Arkansas  &  Louisiana  Midland  R.R.,  recently 
incorporated,  plans  to  construct  railway  from  Monroe,  La.,  to 
Crossett.    Ark.      Edward    Ford,    New    Orleans,    Pres. 

Indiana — Surveys  completed  by  Pennsylvania  R.R.  for  line 
from  Indianapolis  to  Frankfort,  Ind.,  43  mi.  Alexander  C. 
Shand,   Philadelphia,   Penn.,   Ch.   Engi-. 

Mieliigan — Press  reports  state  that  Pere  Marquette  R.R. 
plans  to  relav  80  mi.  of  main  line  with  SO-lb.  rails  between 
Saginaw,  Mich.,  and  Toledo,  Ohio.  A.  L.  Grandy,  Detroit, 
Ch.   Kngr. 

MieliiKan — Toledo-Detroit  R.R.  will  extend  line  from 
Petersburg,  Mich.,  to  Dundee,  to  connect  witli  Detroit,  Toledo 
&  Ironton  R.R.  C.  H.  Burkhalter,  Secy.,  Terminal  Bldg.,  To- 
ledo, Ohio. 

Illinois — Plans  prepared  by  Joliet  &  Eastern  Traction  Co. 
for  extending   line  from  Joliet,   111.,   to   Hammond,   Ind. 

Minne.sota — Western  Terminal  Ry.  applied  to  City  Council 
for    franchise    to   build   terminal    railway    in    Duluth. 

Montana— Northern  Pacific  Ry.  plans  to  extend  its  lines 
from  Helena  through  the  state.  W.  L.  Darlington,  St.  Paul, 
Minn.,  Ch.  Engr. 

Arkansas — A.  L.  Clark  Lumber  Co.  plans  to  construct  a 
railway  northward  from  Glenwood  to  new  timber  territory, 
18  mi. 

Texas — Press  reports  state  that  Dallas  Consolidated  Elec- 
tric Ry.  contemplates  expenditure  of  approximately  $80,000 
for  new  rails  and  paving  in  Dallas.     E.  T.  Moore,  Mgr. 

Wasliington — Press  reports  state  that  the  Chicago,  Mil- 
waukee &  St.  Paul  Rv.  plans  to  construct  a  railway  from 
Cedar  Falls.  Wash.,  through  British  Columbia  to  Alaska,  600 
mi.  J.  A.  Bayne,  Cedar  Falls,  interested.  C.  F.  Loweth,  Chi- 
cago, 111.,   Ch.   Engr. 

Washington — Press  reports  state  Spokane  &  British  Colum- 
bia Ry.  plans  to  construct  line  between  Republic  and  Spokane, 
via  San  Boil  Valley.  F.  M.  Holland,  Toronto,  Ont.,  Vice-Pres. 
and  Gen.  Mgr. 

California — Southern  Pacific  Co.  plans  to  extend  Porterville 
Northeastern  branch  from  Adobe,  near  Porterville,  to  granite 
quarries,  magnesia  deposits  and  Monarche  orange  district.  W. 
Hood,   San   Francisco,   Ch.   Engr. 

aueliec — Canadian  Pacific  Ry.  will  construct  a  number  of 
sidings  in  Montreal.  Grant  Hall,  Winnipeg,  Man.,  Vioe-Pres. 
and  Gen.   Mgr. 

Bids  In   and   Contracts   -Vwarded 

Delaware — Baltimore  Locomotive  Works.  New  Castle, 
awarded  contract  for  grading  I'/s  mi.  of  railway  siding  to 
MAINWARING  &  CUMMINS,  Hale  Bldg.,  Philadelphia,  Penn. 
Estimated   cost,    $16,000. 

West  Virginia — Pond  Fork  Ry.  awarded  contract  for  rail- 
way from  Madison  up  Pond  Fork  of  Coal  River,  about  15  mi., 
to  BOARD  &  DUFFIRLD,  Charleston.  F.  I.  Cabell,  Richmond, 
Va.,  Ch.  Engr.     Noted   Sept.   23  and  Dec.   2. 

West  Virginia— WALTON  CONSTRUCTION  CO.,  Falls 
Mills,  Va.,  awarded  contract  for  Piney  Creek  Branch  of  Vir- 
ginia Ry.  from  Pemberton  to  Leckie.  7%  mi.  H.  Fernstroin, 
722   Union   Terminal,   Norfolk,   Va,,   Ch.    Engr. 

Georgia — Elberton  &  Eastern  Railroad  Co.  awarded  con- 
tract for  line  from  Tignall  to  Anthony's  Chapel,  12  mi.,  and 
from  Tignall  to  Washington,  13  mi.,  to  NICHOLS  CONTRACT- 
ING CO.     Alexander  Wilson,  Elberton,  Ch.  Engr.     Noted  Jan.  6. 

LIGHT,  HEAT  AND   POWER 
Proposed   Work 

Maine,  Gardiner — Central  Maine  Power  Co.,  Augusta,  plans 
to    construct    transmission    line    from    Gardiner    to   Bath. 

Mass..  New  Bedford — New  Bedford  Gas  and  Edison  Light 
Co.  plans  to  construct  11.000-volt  transmission  line  to  Lake- 
ville. 

R.  I.,  Westerly— Westerly  Light  and  Power  Co.  sold  $25,- 
000  bonds.  Proceeds  will  be  used  for  improving  and  extend- 
ing plant  and  system. 


Conn.,  Pntnam — Jenk^  &  Ballou,  Arch.,  Orosvenor  Bldg., 
Providence,  R.  I.,  preparing  plans  for  improving  and  enlarg- 
ing   power    plant    of    Putnam    Light    and    Power    Co. 

N.  Y.,  Roeltester — Plans  prepared  for  new  substation  be- 
tween Atlantic  and  Leighton  Ave.  for  Rochester  Railway  and 
Light  Co. 

N.  Y.,  Rookwood — (Official) — Plans  being  prepared  by  Mor- 
rell  Vrooman,  Gloversville,  for  1,000-hp.  water-power  develop- 
ment and  -storage  dam  of  10,000,000  cu.ft.  capacity  for  Rock- 
wood  Manufacturing  Co. 

Penn.,  Mt.  Gretna — Plans  of  Mt.  Gretna  Light  and  Power 
Co.  sold  to  Wcimer  Electric  Co.,  Lebanon,  who  will  improve 
and   enlarge   same. 

Ala.,  Hurtsboro^ — ^See  Item  under  "Water-Works." 

Ohio,  Akron — I'ress  reports  state  that  Kelley-Springfleld 
Tire   Co.   plans   to   construct   2-story   addition   to   boiler   house. 

Ind.,  New  Castle — City  Council  contemplates  expenditure 
of  $40,000  for  improving  and  enlarging  municipal  electric- 
light  plant. 

Mich.,  Vanderbilt — Fred  King,  Gaylord,  purchased  plant  of 
Vanderbilt  Electric  Light  and  Power  Co.  and  will  improve 
same  and  extend  service. 

111.,  Murrayville — Plans  being  considered  for  municipal 
electric-light  plant   in  Murrayville. 

Iowa,  Audubon — R.  G.  Weiland  granted  franchise  to  in- 
stall and   operate   electric-light  plant   in   Audubon. 

Iowa,  Sioux  City — Press  reports  state  that  Sioux  City  Gas 
and  Electric  Co.  plans  to  extend  its  transmission  line  to 
Riverside.     Estimated  cost,  $8,000. 

Minn.,  Cologne — Plans  being  considered  for  electric-light 
plant   in   Cologne. 

Kan.,  Argonia — City  plans  to  install  municipal  electrical 
distribution  system. 

Kan.,  Mayetta^Press  reports  state  that  citizens  plan  to 
hold  election  in  February  to  vote  to  issue  bonds  for  municipal 
electric-light  plant. 

Kan.,  McPher!»on — See    item   under    "Water-Works." 

Kan.,  Olathe — Election  will  be  held  in  February  to  vote  on 
$55,000  bonds  for  constructing  municipal  electric-light  plant 
or    purchasing    present    privately    owned    plant. 

N.  D.,  Sheldon — Frank  E.  Corson  &  Co.  granted  franchise 
to  Install  and   operate   electric-light   plant   in   Sheldon. 

Mo.,  Warrenton — Warrenton  Electric  Light,  Ice  and  Power 
Co.  plans  to  construct  transmission  line  to  Wright  City,  8 
mi.      H.    C.    Beetger,   Mgr. 

N.  M.,  Ft.  Sumner — See  item  under  "Water-Works." 

Wash.,  Aberdeen — Citizens  contemplate  holding  election  to 
vote  on  granting  of  franchise  to  George  H.  Tilden  for  install- 
ing electric  lighting,  heating  and   power  systems. 

■\Vash.,  Cle  Elum — Plans  being  considered  by  City  Council 
for   constructing   municipal   electric-light   plant. 

Ore.,  Hood  River — According  to  press  reports  Farmers  Ir- 
rigation Co.  contemplates  electric  power  plant  near  Hood 
River.     Estimated  cost,   $40,000. 

Ore.,  Prairie  Citv — Prairie  Power  Co.  plans  to  develop  952 
hp.  from  John  Day  River,  extend  canal  2  mi.,  construct  reser- 
voir and  develop  power  for  lighting.     Estimated  cost,  $45,000. 

Ore.,  Salem — Permit  granted  to  Horace  G.  Campbell,  West 
Lake,  to  develop  power  at  outlet  of  Whoahink  Lake  in  Lane 
County. 

Calif.,  Alturas — State  Railroad  Commission  received  appli- 
cation from  Alturas  Electric  Light  and  Power  Co.  for  permis- 
sion to  increase  its  bonded  indebtedness  to  provide  funds 
for   improvements  and   extensions. 

Calif.,  San  Francisco — Pacific  Gas  and  Electric  Co.  contem- 
plates expenditure  of  $3,150,000  during  1916  for  improving 
and   enlarging    its   system. 

Calif.,  Tropico — See  item  under  "Water-Works." 

Calif.,  Ventura — Construction  of  municipal  electric-light 
plant  in  Ventura  under  consideration   by  c:ity  Council. 

Ont.,  Park  Hill — City  plans  to  install  hydro-electric  system. 
J.  H.  Laughton,  Clk. 

Ont.,  Zurich — Citizens  voted  in  favor  of  bylaw  providing 
for  construction  of  hvdro-electric  system.  Fred  Hess,  Sr., 
Clk. 

Bids  In  and  Contracts  Awarded 

N.  Y'.,  Buffalo — Contract  for  heating  work  at  Buffalo  State 
Hospital  awarded  to  JOHN.STON  HEATING  CO.,  131  East  26th 
St.,  New  York,  at  $11,363.     Noted  Dec.  2. 

Mi.s8.,  Clarksdale— (Official)— Contract  for  power  plant 
awarded  to  DABBS  &  WETMORE,  Meridian,  at  $14,811.  W.  G. 
Shurgar  Engineering  Co.,   Kngr.     Noted  Dec.   2   and  Jan.   6. 

Kan.,  Coffewille — (Olficial) — All  bids  received  Jan.  10  for 
improving  municipal  electric-light  plant  rejected.  H.  H. 
Deichler.  Citv  Clk.     Noted  Dec.  16  and  Jan.  6. 
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N.   J..    lUlii 

roiinly    auUui 
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N.  J..  Ilf«l  Hunk  Hoard  of  Chosen  Kreeholders  of  Mon- 
moulh  t'ouiity  havhiK  plans  prepared  for  brltlKe  across 
Slueusbury    lUver. 

IN-iiii..  Oil  ^^^t\ — riaiiH  Ix-Ihk  eonsldered  by  I'ennaylvuiila 
K  K  for  .sl.el  l.rlilKe  across  Alle^h.-ny  Ulver  at  Oil  CMty. 
Alexander   l'.    Shand.    I'hiladelphla.    <."h.    KiiKr. 
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Survev     ISiiriMii    of    I  >' 
across    I)claware    Kiv 
not   contemplated   as 
ster.    l"h.     lOnKr. 

IN'nu..  Wnrron — Press  reports  state  that  County  Commis- 
sioners will  construct  briilBc  across  Allegheny  River  at  War- 
ren.     Kstinialed   cost,    $12.''),000. 

Vn.,  Kleliiiioiul — Surveys  will  be  made  by  Charles  10.  Boi- 
ling. CMtv  l':nKr..  for  viaduct  over  Shockoe  Creek  Valley. 
Kstinialed  cost,   $(iOO,000. 

\V.  Vn..  <li«rIoi«««>n — Hids  will  be  received  by  County  Com- 
missioners until  Feb.  1!),  for  steel  bridge  across  Elk  River 
between  Kanawha  and  Clay  counties.  Frank  G.  Burdett, 
County    Rd.    Kngr. 

N.  v.,  Iliiricnw — Bids  will  be  received  by  Commissioners  of 
Pender  County  until  Mar.  7  for  bridge  across  Northeast  River 
at   Lanes    Ferry. 

Fla.,  Ii™«len*o\vn — Citizens  of  Manatee  County,  Sarasota 
District,  voted  $2.'>0,000  bonds  for  constructing  bridges  and 
roads.  M.  G.  Rushton,  Chn.  of  County  Commissioners.  Noted 
Dec.    23. 

AIn.,  nirmiMKlinni — Concrete  bridge  will  be  constructed 
across  Village  Creek  at  24th  St.  by  city.  Estimated  cost, 
$6,000.      Julian    Kendrick.    City    Kngr. 

Tenn.,  Hnrrlmnn — Bids  will  be  received  by  S.  A.  Brcazeale, 
Rd  Comr,  until  Ve\i.  14.  for  concrete  bridge  across  Fmory 
River.  Estimated  cost,  J.'iO.OOO.  Noted  Nov.  18  aiui  Jan.  20. 
Tenn..  MoMinnvlIle — Commissioners  of  County  Court  ordered 
steel  bridge  constructed  over  canal  on  Morris  Chapel  and 
Adamsville    Rd. 

Ohio,  Akron — Bonds  for  $2.''., 000  sold  by  city,  proceeds  of 
which  will  be  used  to  pay  its  cost  of  constructing  bridge 
across  railroad  tracks  at  Forge  St.  Estimated  cost  of  bridge, 
JIOO.OOO,  remaining  $7,''), 000  of  which  will  be  borne  by  railroad 
company.     Noted   Dec.   2. 

Ohio!  AVext  Carrollton — A  reinforced-concrete  bridge  will 
be  constructed  across  Miami  River  at  West  Carrollton  by 
County  Commissioners.  Estimated  cost,  $70,000.  A.  Smith, 
County  Engr. 

In<l.,  Inilinnapollsi — Commissioners  of  Marion  County  con- 
sidering proposition  to  appropriate  $350,000  for  state  centen- 
nial bridge  at  end  of  Maple  Drive. 

Inil.,  Terre  Haute — Plans  prepared  by  Herbert  Anderson, 
County  Surv.,  for  bridge  across  Honey  Creek.  Estimated  cost, 
$7,500." 

HI.,  Salem — Bids  will  be  received  until  2  p.m.,  Feb.  15,  at 
Court  House,  for  reinforced-concrete  bridge  in  Centralia 
Tow^nship,  Marion  County.  Estimated  cost,  $4,050.  Lee  S. 
Trainor   Co.,    Salem,    Supt.    of   Highways. 

Win.,  Milwaukee — Bids  will  be  received  by  Louis  G.  Widule, 
County  Clk..  until  11  a.m.,  Feb.  7,  for  bridge  across  Milwaukee 
River  "on   Silver   Spring   Rd. 

Minn.,  Fariltault — Press  reports  state  that  city  will  con- 
struct   4    concrete    bridges.       Estimated    cost,    $15,000. 

Kan.,  Hutehinson — Bids  will  be  received  by  W.  B.  Harris, 
County  Engr..  for  bridge  across  Arkansas  River  at  Hutchinson 
and  Nickerson  Bridge.  Estimated  cost,  $45,000.  Noted  Oct.  21. 
Kan.,  Kan.saN  City — Plans  being  considered  by  Kansas 
City  &  Southern  Rv.  for  reconstructing  bridge  across  Kaw 
River  at  Ohio  Ave.     Estimated  cost,   $225,000. 

Tex.,  Austin — Bids  will  be  received  by  City  Commission 
until  Feb.  7  for  constructing  6  bridges.  Bartlett  &  Ranney, 
San    Antonio,    Consult.    Engr. 

Tex.,  Hempstead — Plans  being  considered  by  Local  Business 
League  for  reconstructing  bridge  across  Brazos  River  be- 
tween Austin  and  Waller  Counties.  Estimated  cost,  $25,000. 
N.  M.,  Roswell — Pile  bridge  will  be  constructed  across 
Pecos  River  by  County  Commissioners.  Estimated  cost,  $9,000. 
Ariz.,  Mammoth — Bids  will  be  received  by  Board  of  Super- 
visors, Florence,  until  Feb.  S,  for  steel  bridge  across  San 
Pedro   River,    north   of  Mammoth.      Estimated   cost,    $6,000. 

■Wash.,  Seattle — Bids  will  be  received  by  L.  B.  Young,  Chn., 
Bd  of  Pub.  Wks.,  until  Feb.  11,  for  bridge  over  Lake  Wash- 
ington Canal  at  10th  Ave.  Estimated  cost  of  substructure 
$100,000;  superstructure,  $200,000.  A.  Rapp,  City  Bridge  Engr. 
Noted   Oct.   21. 

Ore.,  Portlantl — (Official) — We  have  been  informed  that 
onlv  a  preliniinarv  sketch  had  been  prepared  for  bridge  over 
Balch  Creek  Canon  to  connect  Cornell  Rd.  with  Lincoln  Blvd. 
The  statement  in  our  issue  of  Dec.  30  that  plans  had  been 
prepared  was  an  error.  The  matter  is  in  embryo.  Philip  H. 
Dater,   City   Engr. 

Calif.,  Santa  Barbara — Bids  will  be  received  by  County 
Board  of  Supervisors  until  Feb.  7  for  constructing  4  concrete 
bridges  across  Nojoqul  Creek  between  Vaca  and  Las  Cruces. 
Estimated  cost,  $6,750.  $8,600.  $9,250  and  $14,800,  respectively. 
McCurdv  Bros.,  Pacific  Electric  Bldg.,  Los  Angeles,   Engr. 


Calir..  stofklou  City  plans  to  eoiiKlrucl  rclnforcoU-coii- 
cii'le  bildKe  acioHH  Moriiioii  Cliunnol  ut  Sun  Juuqulii  St.  H.  1'. 
Coiniilon,    City    lOtigr. 

Cnlir..  Ventura— (f)lllclal)  —  HldM  will  bo  rcci-lved  by  J.  n. 
McClosUi-y,  ClU  ,  lid.  of  Siiiiei  vlHorH  of  Ventura  County,  until 
2  p. III.,  I''ib.  :i,  for  Hupply  of  Htructurul  Bteel  and  ciiHt  Iron  for 
I    l.rldgi'H.      Noted   Oct.    7.      (See  adv.) 

<tne.,  i.aeliule  lilds  will  bo  received  by  John  A.  UIco,  8ocy, 
and  'rri'iiH.,  until  noon,  I''i'b.  2,  for  Bteel  brlUuu  ucruNB  North 
Itlver. 

Ont.,  I.ouilon — City  planH  to  construct  bridge  across  ThninoH 
Itlver  at  mchmond  St.  lOotlmated  cost.  $40,000.  11.  A.  Hrazler, 
City   lliigr. 

Out.,  'I'orontu — I'resH  reiiorts  state  new  bridge  will  be 
consliucled  In  connection  with  new  eaHterii  entrance  to  Kx- 
blblllon  GiouikIh.     l';Htlmali-<l  cost,  $ir,i).0(H).     A.  Church,   Mayor. 

IlldM  In   and   CunlraetH   Awarded 

N.  <•..  I'Ineoln— (Ofllcial)— Cnnlract  for  8  reinforced-con- 
crete bridges  awarded  to  LUTKN  IIKIDGIC  CO.,  Knoxvllle, 
Tenn.,  at  $14.3(11:  10  sniall  steel  brblges  to  ROANOKK  IR(JN 
AND    HUIDGI':   WORK.S,   at   $1,017.      Noted  Jan.    (i. 

Iowa,  Knoxvllle — (Oillilal)  Contract  fru-  constructing 
bridges  and  culverlH  In  .Marion  Coiintv  awariled  to  I.N'TKR.VA- 
TIONAL  ,STIOKL  A.N'l)  I  KO.\  CO.,  Kvansvllle,  Ind.,  at  $34,319; 
J.  P.  UIDDLIO,  Crelghton.  Nel...  at  $30,212;  TH(JR  CO.V.STRIJC- 
TION  CO.,  Cedar  Falls,  at  $11,520.  W.  O.  Price,  Engr.  Noted 
Dec.    23. 

Ont.,  St.  Cathnrlnen — (Official) — We  have  been  Informed 
that  no  bids  will  be  received  for  steel  bridge  on  line  In  Stam- 
ford Township  for  Niagara,  St.  Catharines  gt.  Toronto  Ry.  as 
work  will  !)<■  done  by  comiiany's  forces.  W.  Robertson,  St. 
Catharines,    Supt.      Noted   Jan.    13. 

WATi:il-W  OUKS 
I>ro|M>Ned  Work 

MaMN.,  I,enox — Lenox  Water  Co.  will  install  a  second  reser- 
voir at   Richmond   Mountain   water  shed.     Noted   Oct.   14. 

Conn.,  CollinHvllle — Contract  for  municipal  filtration  plant 
will  be  let  some  time  this  siiring.  C.  M.  Saville.  702  Pilgard 
Bldg.,   Hartford,  Ch.  Engr.  o^  Water  Bd.     Noted   Dec.   16. 

N.  Y'.,  Ix-wlNton — Bids  will  be  received  by  Board  of  Water 
and  Light  Commissioners  until  Feb.  15  for  Improving  water- 
works system.  Estimated  cost,  $39,000.  A.  O.  Peabody,  Engr. 
Noted    Jan.    6. 

N.  v.,  I/iverpooI — Taxpayers  defeated  water-works  propo- 
sition.     Noted   Dec.    30, 

N.  J.,  Keyport — Township  Committee  granted  People's 
Water  Co.  franchise  for  installing  water-works  system.  Noted 
Dec.    16. 

N.  J.,  New  BruuNwIek — (Official) — Bids  will  be  received 
until  Feb.  1  for  turbo  centrifugal  pump.  (See  adv.  Jan.  20 
issue.) 

Penn.,  Philadelphia — Park  Commissioners  contemplate 
rebuilding  old  Fairmount  dam,  and  building  a  steel  bridge 
across  the  river  at  dam  to  connect  old  mansion  with  west 
bank   of   river. 

Penn.,  Pittithurgh — City  Council  passed  ordinance  provid- 
ing $100,000  for  water  meters.     Robert  Swan,  City  Engr. 

Md.,  Hagerstown — Contract  for  reservoir  and  Improving 
water-works  system  will  be  awarded  some  time  in  the  spring. 
Estimated     cost,     $450,000.       Noted     Oct.     21. 

VV.  Va.,  Buehannon — City  contemplates  high-pressure  water 
system. 

IV.  C  Hendersonville — City  Commissioners  contemplate  ex- 
penditure of  $150,000  for  new  water-supply  system.  Gilbert 
C.   White,    Charlotte,    N.    C,   Engr. 

S.  C,  Orangeburg — Bids  will  be  received  until  noon,  Feb. 
1,  for  300  tons  of  c.-i.  pipe,  valves,  fittings,  etc.  T.  O.  S 
Dibble,   City   Clk. 

Ga.,  Augi'sta — City  contemplates  enlarging  its  water-works 
plant.     Nisbel  Windfield,   City   Engr. 

Ga.,  Pearson — Pearson  Mfg.  Co.  granted  franchise  for 
water-works  and  electric-light  plant. 

Ga.,   Summerville — -City   contemplates   water-works   system. 

Ga.,  VVadlev — City  will  include  in  water-works  system  25,- 
000-gal.    or    50,000-gal.   tank,   and   80-ft.    tower.      Noted   Oct.    7. 

Fla.,  Brooksville — City  Council  plans  to  install  water- 
works system. 

Fla.,  Dunedin — Bids  will  be  received  until  Feb.  4  for  10,600 
ft.    of  4-  and   8-in.    water   main.      Noted   Aug.    5. 

Fla.,  Key  \Ve.st — City  Council  passed  ordinance  granting 
franchise    for    water-works. 

Fla.,  St.  Petersburg — Citizens  will  vote  Feb.  5  on  $176,000 
bonds  for  water-works  system.     Noted  Aug.  5. 

Ala.,  Camjlen — Bids  will  be  received  by  Edgar  B.  Kay, 
Engr.,  Tuscaloosa,  Ala.,  until  Feb.  9  for  water-works  system. 
Estimated    cost,    $15,500.      Noted    Dec.    16. 

Ala.,  Fairhope — Contract  for  water-works  system  and  elec- 
tric-light plant  will  be  awarded  some  time  in  March.  Esti- 
mated cost,  $8,000.  X.  A.  Kramer,  Magnolia,  Ala.,  Engr. 
Noted   Jan.   6. 

Ala.,  Hurtsboro — Citizens  will  vote  Feb.  8  on  $9,000  bonds 
for  extending  water  and  light  system.  Wheeler  Williams, 
Mayor. 

Ala.,  Moulton — Moulton  Water-Works  will  Install  branch 
water    main,    l,500-ft.    c.-i.    pipe. 

Miss.,  Pass  Christian — Citizens  will  vote  Jan.  31  on  $45,000 
bonds  for  water-works  and  fire  system.  Xavier  A.  Kramer, 
Magnolia,  Ala.,  Engr. 

La.,  Covington — Citizens  will  vote  on  $60,000  bonds  for 
water-works  system. 

La.,  Lake  Charles — Citv  will  install  municipal  water-works 
system.     E.  L.  Gorham,  City  Engr.     Noted  Jan.  13. 
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I-a.,  Onkilalo — Plana  being  prepared  by  Xavier  A.  Kramer. 
Magnolia,  Miss.,  for  municipal  water-works  system.  Esti- 
mated cost,   $25,000.     Noted  Jan.   6. 

Ohio,  Cnntoii — A.  Stoll)erB,  Mayor,  authorized  improvo- 
pients   to   water-works   system.      Noted   Jan.   6. 

Ohio,  Dayton — City  Council  passed  ordinance  authorizing' 
expenditure  of  $60,000  for  water-works  system.  J.  B.  Harsh- 
man,  City   Clk.      Noted   Jan.   13. 

Ohio,  Stenbeiivllle — City  contemplates  inatalllnp  a  meter 
system.     Estimated  cost,  $10,000.     J.  N.  Leech,  City  Engr. 

Ind.,  Dioltnell' — George  W.  Sturtevant,  38  South  Dearborn 
St.,    Chicago,    111.,    will   finance   and   build    water- .vorks   system 

for  city. 

III.,  Deontur — City  Council  plans  water  mains  In  territory 
north  of  Grand  Ave.  and  west  of  Monroe  St.  e.xtending  north 
to  Sawyer  St.     Estimated  cost,   $11,257. 

III.,    Marion — City    Council    plans    new    water-works    plant. 

lil.,  Viola — Bids  will  be  received  bv  B.  D.  Baxter,  Pres., 
Bd.  of  Trustoe.s,  until  Feb.  14  for  water-works  svstem.  Ter- 
hune  &  Horton,  401   National  Bank  Bldg.,  Peoria,  En^r. 

Iowa,  Arrailin — Bids  will  be  received  by  E.  C.  Mohr,  City 
Clk.,  until  Fel).  S  for  water-works  svstem.  Lawrence  W. 
Cox,   Des   Moines,   Iowa,   Engr.     Noted   Aug.   19. 

lona.  Mason  City — City  contemplates  water-puriflcation 
plant    in    1916.      F.    C.    Wilson,    City    Engr. 

Iowa,  Vinton — City  contemplates  improving  its  water- 
works system.  Estimated  cost,  $20,000.  J.  B.  Hill,  Iowa 
City,   Iowa,   Engr.-in-Charge. 

Kan.,  Kllthart — Election  will  be  held  Feb.  1  to  vote  on 
$17,500  bonds  for  water-works  system.  W.  B.  Rollins,  Consult. 
Engr.     Noted   Jan.    13. 

Kan.,  McPIicrson — City  contemplates  improving  municipal 
water-works  system  and  electric-light  plant.  Arthur  Groes- 
beck,    Mgr. 

Kan.,     Riley — Citizens     contemplate     water-works     system. 

W'yo.,  TherniopoIiH — (Official) — Bids  will  be  received  until 
Jan.  31  for  extension  to  water-works.  Estimated  cost,  $40,- 
000.      Noted    Nov.    4. 

Mont.,  fJreat  Falis — Great  Northern  Ry.  contemplates 
water-works   plant.     Estimated  cost,   $9,000. 

Mo..  Elsberry — Chicago.  Burlington  &  Quincy  Railroad  Co. 
contemplates  sinking  a  deep  well  in  Elsberry. 

Mo.,  Siator — Alton  Slater  Water  Co.  has  been  incorporated 
with  capital  stock  of  $110,000  and  will  install  water-works 
system. 

Mo.,  Sprinje^fleld — (Official) — Springfield  Water  Co.  will  not 
extend  its  water  mains,  purchase  new  machinery  nor  build 
addition   to  its  pumping  station  as  noted   in   issue   of  Jan.   13. 

Tex.,  Ft.  ■Worth — Citizens  will  again  vote  on  $500,000  bonds 
for  water-works  system  which  were  recently  defeated.  F.  J. 
Von    Zuben,    City    Engr.      Noted    Jan.    13. 

Te.x.,  Galveston — Citizens  will  improve  water-works  sys- 
tem.     Estimated   cost,   $45,000.      M.   E.   Shay,   Comr. 

Tex.,  Hou.ston — City  contemplates  issuing  $100,000  bonds 
for  improvements  as  follows:  .Supplemental  water  plant  on 
North  Main  St.,  estimated  at  $36,000,  Milam  St.  bridge  over 
Buffalo    Bayou,    at    $30,000,    paving,    at    $34,000. 

Tex.,  Magnolia — (Houston  post  office) — Plans  are  not  be- 
ing prepared  for  water-works  system  as  noted  in  issue  of 
Jan.  20. 

Tex.,  Tyler — Citizens  voted  in  favor  of  $250,000  bonds  for 
new  water-works  system.     Joseph  J.  White,   City  Engr. 

Colo.,  Firestone — Citizens  will  vote  Jan.  31  on  $12,000  bonds 
for  municipal  water-works  system.     Noted   Nov.   23. 

Colo.,  Rooky  Ford — Plans  being  prepared  by  Frank  Crosier, 
Water  Commissioner,  for  improving  filtration  system  for  city 
water-works    system. 

N.  M.,  Clovis — City  Council  will  let  contract  for  Improving 
sewer,  water  and  light  system  some  time  in  May.  Estimated 
cost,   $25,000.      Noted   Dec.    30. 

IV.  M.,  Ft.  Sumner — Press  reports  state  plans  being  pre- 
pared  for   water-woiks   and   electric-light   plant. 

Ariz.,  Casa  Grande — Citizens  will  soon  vote  on  $35,000 
bonds  for  municipal  water-works  and  electric-light  plant. 
Sydney  Masbir,   Tucson,   Ariz.,    Engr.      Noted   Dec.   30. 

AVa.sh.,  Colville — Contract  for  water-supply  system  will  be 
let  about  Fel).  15.  lOstimated  cost,  $20,000.  Samper  Bros., 
Spokane,   Engr.      Noted   Jan.   20. 

Wash.,  Seattle — Mayor  reported  in  favor  of  steel  and 
concrete  aqueduct  from  Lansburg  to  Seattle,  providing  for 
more  storage  reservoirs  in  Seattle. 

Calif.,  F.aKle  Rock — Committee  appointed  to  Investigate 
municipal  water-works  system  for  improving  same. 

Calif.,  Fullerton — Press  reports  state  the  Yorba  Linda 
Water  Co.  contemplates  expenditure  of  $10,000  for  covering 
reservoir,  new  pipe  line,  and  pumping  unit. 

Calif.,  I.OB  AnKeleN — Public  .Service  Commission  contem- 
plates pipe  line  from  Garvanza  to  connect  with  distribution 
system  serving  Bairdstown,  Sierra  Vista,  and  Rose  Hill 
sections.  Estimated  cost,  $60,903.  William  Mulholland,  Ch. 
Engr. 

Calif.,  Tropleo — Citizens  contemplate  voting  on  $75,000 
bonds  for  water-works  and  lighting  system.  George  B. 
Adams,   Hydraulic  Engr. 

Uue.,  Hull — City  will  install  water  mains.  H.  Boulay, 
City    Clk. 

Ont.,  I<ur1in):ton — (Official) — All  bids  received  for  850  ft. 
of  30-in.  concrete  pipe  rejected.  New  bids  will  soon  be  re- 
ceived.    James  S.   Allen,   City   Clk.     Noted   Jan.   13. 

Ont.,  Ottawa — Contract  for  water-%vorks  supplies  will  be 
let  the  latter  part  of  February.  R.  H.  Haycock,  Water-Works 
Engr. 


lIldM   In   and   Contractu  Awarded 

Maine,  Aniton — ,\nson  Water  District  awarded  contract  for 
14-in.  pipe  line  from  Hancock  pond  to  HAN.SOM  CONSTRUC- 
TION  CO.,    Boston,    .Mass.      lOstimated    cost,    $75,000. 

N.  J.,  .lerwey  City — Low  bidder  for  laying  72-in.  steel  pipe 
line  from  Brookdale  to  Jersey  City  was  Cavanagh  Construc- 
tion Co.,  211  Highwood  Ave.,  Weehawken,  N.  J.,  at  $139,)i45. 
Noted   Jan.    30. 

Penn.,  Danville — Contract  for  reinforced-concrete  rapid 
sand  niter  of  SOO.OOO-gal.  capacity  awarded  to  AMERICAN 
WATER  SOFTENER  CO.,  Philadelphia,  Penn.  Chester  & 
Fleming,  I'ittsburgh,   Penn.,  Engr.     Noted  Jan.  6. 

Va.,  Norfolk — (Official) — Contract  for  dam  and  spillways 
awarded  to  F.  J.  McGUIRE,  Norfolk.  Estimated  cost,  $64,509. 
T.  B.  Dornin,  City  Engr.     Noted  Dec.  30. 

AV.  Va.,  ClarkMburKT — Contract  awarded  by  Waterworks  and 
Sewerjige  Board  for  2  gas  engines  at  pumping  station  to  the 
BRI'CE  MACBETH  E.VGINE  CO.,  Cleveland.  Ohio,  at  $11,000; 
1  high-lift  and  1  low-lift  pump  to  DRAVO  DOYLE  CO.,  Pitts- 
burgh, Penn.,  at  $6,250.  Boyd  S.  Fleming,  City  Engr.  Noted 
Nov.    4. 

Fla.,  JackNonvllIe — Contract  for  c.-l.  water  pipe  for  high- 
pressure  line  on  East  Bay  St.  awarded  to  UNITED  STATES 
CA.ST  IRON  PIPE  AND  FOUNDRY  CO..  122  South  Michigan 
Ave.,  Chicago,   111. 

III.,  Chicago — Contract  for  11,325  tons  of  12-,  24-  and  48-in. 
water  pipe  awarded  to  UNITED  STATES  CAST  IRON  PIPE 
AND  FOITNDRY  CO.,  122  South  Mic-hig.in  Ave.,  at  $314,269; 
contract  for  7,500  tons  of  c.-i.  pipe  awarded  to  GLAMORGAN 
PIPE  CO.,   209   South  La  Salle  St.,   at  $201,375. 

Iowa,  Mason  City — Contract  for  pipes,  valves,  pumps  and 
filtering  apparatus  awarded  to  HAWK-EYE  SUPPLY  CO.  Es- 
timated  cost.   $13,000. 

Wis.,  Madi.son — Contract  for  500  to  600  tons  of  c.-i.  pipe  for 
municipal  water-works  plant  awarded  to  AMERICAN  CAST 
IRON    PIPE    CO.,    Birmingham,    Ala. 

Minn.,  Tracy — (Official) — Contract  for  tank  of  100,000-gal. 
capacity  awarded  to  MINNEAPOLIS  STEEL  AND  MACHIN- 
ERY CO.,  Minneapolis.     Estimated  cost,  $5,789.     Noted  Jan.  13. 

Kan.,  Fniporia — Contract  for  furnishing  c.-i.  pipe  and  spe- 
cials for  water-works  system  awarded  to  HAMMOND  BYRD 
CO.,  Birmingham,  Ala.  Estimated  cost,  $19,134.  Mathew 
Brown,   City   Engr. 

Ore.,  Baker — Contract  for  furnishing  pipe  for  water-works 
system  awarded  to  UTAH  CONCRETE  PIPE  CO.,  Salt  Lake 
City,  Utah.  Estimated  cost,  $46,327.  James  Cunning,  City 
Clk.      Noted   Jan.    20. 

Calif.,  Fullerton — Contract  for  concrete  pipe  inverted 
svphon  to  replace  flume  awarded  to  WESTERN  REINFORCED 
CONCRETE   PIPE   CO.,    1611    East    6th    St.,    Los   Angeles,    Calif. 

Calif.,  L.08  Angeles — Contract  for  riveted  steel  pipe  for 
five  sections  of  a  water  distributing  svstem  in  the  San  Fer- 
nando Valley  awarded  to  LLEWELLYN  IRON  WORKS,  Los 
Angeles,  at  $159,800.  Homer  Hamlin,  City  Engr.  Noted 
Jan.   13. 

SEWERS 

Proposed  AVork 

Mass.,  Boston — Mayor  authorized  construction  of  sewers  in 
Altamont    St.,    Dorchester.      Estimated    cost,    $65,000. 

Mass.,  Lenox  Dale — Citv  will  install  sewer  system  In  Lenox 
Dale.     Estimated   cost,   $20,000. 

Mass.,  Westfleld — John  L.  Hyde,  City  Engr.,  recommends 
sewers  and  drains  in  various  streets;  also  8-in.  water  main 
in  Meadow  St.,   6-in.   main  in  Lloys  Hill. 

Conn.,  Derby — Plans  prepared  for  36-in.  sewer.  Kstimated 
cost,    $4,000.      V.    B.    Clark,    City    Engr. 

N.  Y.,  Elniira — Water  Board  recommended  to  City  Council 
construction   of  sewage-disposal   plant. 

N.  Y.,  New  Rochelle — City  sold  $50,000  bonds  for  sewage- 
disposal   plant.      John   A.   Hadert,    City   Engr.      Noted   Dec.    30. 

N.  v..  Ocean  Beach — Property  owners  petitioned  Town 
Trustees   for   sewer   system.      Estimated    cost,    $30,000. 

N.  Y.,  Utica — Plans  being  prepared  for  extending  and  im- 
proving sewer  system.  Harry  R.  Hays,  Comr.  Pub.  Wks. 
Noted  Dec.  30. 

N.  J.,  Newark — (Official) — Bids  will  be  received  by  Passaic 
Valley  Sewerage  Commissioners  until  Mar.  14  for  constructing 
part  of  Section  4  of  outfall  sewer.  Joseph  H.  Quigg,  Clk. 
and  William  M.  Brown,  Ch.  Engr.     (See  adv.  Jan.  20  issue.) 

N.  .1.,  Summit — Common  Council  contemplates  additional 
sewer  storage  tank.     Estimated   cost,   $25,000. 

N,  .1.,  Trenton — City  Commission  passed  ordinance  pro- 
viding for  sewage  disposal  plant.     J.  R.  Fell,  .Jr.,  City  Engr. 

Penn.,  Philadelphia — Bids  will  be  received  until  Feb.  2  as 
follows:  Schedule  A,  br.anch  sewer  in  2nd  St.  from  Ashdale 
St.  to  Fisher  Ave.;  Schedule  B,  reconstruction  of  old  inlets; 
Schedule  C,  new  laterals,  inlets,  etc.,  in  Warden  Drive  and 
Henry  St.;  Schedule  D,  test  borings.  George  S.  Webster,  City 
Engr. 

Penn.,  'Wiikes-Barre — Plans  being  prepared  for  municipal 
sewage-disposal  plant. 

Md.,  Havre  de  (Jracc — State  Board  of  Health  authorized 
improvement  of  sewer  system.     Estimated  cost,  $25,000. 

Md.,  Rockville — City  will  expend  between  $75,000  and  $90,- 
000  for  sewer  system.  Bids  will  be  received  some  time  in  the 
spring.  Greiner  Whitman,  1319  Fidelity  Bldg.,  Baltimore, 
Engr.     Noted  Dec.  9. 

Va.,  Narrows — Citizens  will  vote  Jan.  20  on  $18,000  bonds 
for  sewer  system. 

Ga.,  MilledKcvillc — Citizens  contemplate  sewer  system. 

Ga.,  Savannah — City  will  install  trunk  sewer.  Estimated 
cost.  $400,000.     E.  R.  Conant,  City  Engr. 

Fla.,  Dunedin — City  will  construct  6-  to  12-in.  sanitary  sew- 
ers, Imhoff  sedimentation  tank  and  1400-ft.  15-in.  storm  drains. 
Joseph   N.    Drew.   City   Engr. 
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Ohifi,  Clrvrlnnil  liIdH  will  lif  ri'i-nlvod  by  CoinmlHHloni'r  of 
ruri'lmMi'M  atul  .Sii|p|iIIi'.m,  until  noon,  Feb.  3,  for  MowerH  In  .Icn- 
nlnKK  11(1.  front  ."^prlnn  Uil.  IJ.KIO  ft.  north.  In  I'roBpoct  Avo. 
from  Ka.tt  JL'itil  to  lOaHt  lOtli  St.  Hobvrt  Hoffmim,  lOf)  Cltv 
Hull,    Chvc-lanil,    City    Kimr. 

4klilo,  ('uyiihoKii  l''nllH-  MidH  will  be  rcnivrd  until  noon, 
Feb.  7.  for  .'miiilar\  .si-wcrM  In  \V<'Ht  Hroad,  Kront,  Int.  Jnd. 
3iil,    Ith,   r.lh  and   .\ll.n  SI.      VV.   R   VYllllHton.   City  Clk. 

Ohio,  niiytiiii  I'lunN  bolii*;  propari'd  by  !•'.  .1.  Cellarlus, 
l>a\ton.    I.M    111.     .Mt,    Auburn   Sowor    DlMtriit    No.    1. 

«>lilo,  Knwl  \l«>w  -I!l(ln  will  be  rccelvoil  by  CharloH  Volk. 
Cltv  l"lk..  until  noon,  Kob.  24,  for  sewerB  and  water  mains  In 
Klii.snian  anil  olivi^  St.  !•'.  A.  Pease  KnKlncerlnK  Co.,  804 
Mar.-fball    IUd>;  .    Cli'Vi-land,    Kimr. 

Ohio,  Kliidlny — City  Council  passed  ordinance  to  Issue  bonds 
for  sower  In  lOast  Sandusky  St.  from  Blnnchard  St.  to  lOagle 
Creek,  and  from  Kye  Creek  to  a  point  319  ft.  west.  H.  A. 
Olathart,   (^ity    Knttr. 

Ohio,  I'Mndliiy — City  Council  passed  ordinance  to  issue 
bonds  for  improving  sewer  In  West  I'earl  St.  from  end  of  I)re8- 
ent  .sewer  to  a  point   400  ft.  west.     H.  A.  Olathart.  City  Kn^r. 

Ohio,  FInillny— City  Council  passed  ordin.ance  for  Improving 
sewer  in  Hancock  St.  175  ft.  east  of  Main  St.  to  Park  St. 
sewer.     II.  .v.  Glath.art.  City  Kntjr. 

(tlilo,  Kliidlny — City  Council  passed  ordin.ince  to  issue  bonds 
for   sewers    in    H.    and    Walnut    St.      H.    A.   Clathart,   City    Kn^r. 

Ohio,  KIndliiy — City  Council  passed  ordinance  to  issue  bonds 
for  inipioviiiK  sewers  in  Lima  .\ve  fiom  Western  Ave.  to 
Liberty  St.     H.  A.  Glatbart.  City   lOn^r. 

Ohio,  Marlon — City  Council  will  construct  sewers  under 
Ordinance  No.  211  in  Pennsylvania  Ave.  from  Center  to  Church 
St.     H.   H.   Noyes,  City  Engrr. 

Ohio,  Mnrlon — City  Council  will  construct  sewers  under 
Ordinance  No.  21.1  in  Henry  St.  and  Bellefontaine  Ave.,  north 
in  Henry  to  Darius  St.,  west  in  Darius  St.  to  Uncapher  Ave. 
H.  H.  Noyes,  City  Engr. 

Ohio,  Mnrlon — City  Council  will  construct  sewers  under 
Ordinance  No.  21f>  in  Uhler  Ave.  from  Indi.in  Ave.  to  Church 
St.     H.   H.  Noyes,   City  En^r. 

Ohio,  PnlneMvllle- — City  Council  plans  to  install  sewers  and 
to  pave  Jackson  .St.  from  Richmond  St.  to  Baltimore  &  Ohio 
R.R.      C.   E.  Guisewite,   City   Clk. 

Ohio,  Salem — E.  M.  French.  City  Engr.,  is  preparing  plans 
for   new   sanitary   sewer   in    West   Green    St. 

Ohio,  Sprincfield — City  contemplates  sewers  in  alleys  north 
of  Lincoln  Ave.  and  south  of  High  St.  William  H.  Mahoney, 
Clk.   of   City   Com. 

Ohio,  Sprln^fleld — M.  J.  Bahin,  Ch.  Engr.  recommends  sew- 
age-disposal  plant. 

Ohio,  Younsr.stown — City  Council  contemplates  sewage- 
disposal  plant.     F.  I\I.  Lillie,  City  Engr. 

Ind.,  Evnn.sville — .1.  D.  Saunders,  City  Engr..  preparing  plans 
for  Blankenburg  sewer.     Estimated  cost,  .^33,140. 

Ind.,  Ft.  ^Va>•ne — Board  of  Public  Works  adopted  resolution 
for  Spy  Run  sewer.     Fr^.nk  M.  Randall.  City  Engr. 

Ind.,  Ft.  AVayne — City  will  install  sewer  in  Warren  St.  from 
Maumee   to   New   Haven   Ave.      Frank   M.   Randall,   City   Engr. 

Ind.,  Kendallvllle — Willis  Sawyer,  City  Engr.,  submitted 
plans  to  Citv  Council  for  the  west  and  south  side  sewers. 
Estimated  cost,  $39,000.     Noted  Jan.  20. 

Ind,,  Kokonio — Plans  being  prepared  for  6-ft.  arch  in  center 
of  Washington  St.  from  Wildcat  interceptor  to  Morgan  St. 
Estimated    cost,    $60,000.      William    F.    Mann,    City    Engr. 

Ind.,  Lafayette — City  Council  will  receive  bids  some  time 
in  the  spring  for  Dergy  Run  sewer.  E.  J.  Vaughan,  City  Clk. 
Noted  Jan.  6. 

Mich.,  Flint — Citizens  will  vote  Feb.  3  on  $193,000  bonds 
for   sewers. 

Mich.,  Port  Huron — Plans  being  prepared  for  sewers  in 
Jliller  St.  from  12th  to  16th.  lateral  sewer  in  Carleton  St., 
in  allev  west  of  15th  St.  from  Carleton  St.  south,  with  branches, 
in  alley  north  of  Bears  St.  from   13th  to  16th  St. 

III.,  Pontiac — Citizens  will  soon  vote  on  $20,000  bonds  for 
purification  plant  in  connection  with  municipal  sewerage 
system. 

III.,  Rock  Island — City  Council  contemplates  issuing  $135,- 
000  bonds  to  aid  construction  of  storm  drain  in  southwest 
section    of   city.      Noted    Jan.    6. 

Wis.,  Milwaukee — Bids  will  be  received  by  John  H.  Powles, 
.Secy.,  Sewerage  Comn..  until  Feb.  2  for  extending  intercepting 
sewer  system.  Contract  No.  IS.     T.  Chalkley  Hatton,  Ch.  Engr. 

Wis,,  Oshkosli — City  contemplates  sewage-disposal  plant  for 
Sunnyview    Sanatorium.      (J.    H.    Randall,    City    Engr. 

Iowa,  Oskaloosa — State  Board  of  Health  approved  plans  for 
sewage-disposal  project.     Horace  Hawkins,   City   Engr. 

Minn.,  St.  Paul — City  authorized  Jefferson  Cretin  sewer 
system.      Estimated    cost,    $34,304. 

Kan,,  Larned — Bids  will  be  received  by  L.  D.  Fergus,  City 
Clk.,  until  Feb.  1  for  storm  sewers.  Estimated  cost,  $80,000. 
Noted  Nov.   11. 

Kan.,  3Iinneapolis — City  Council  contemplates  sewer  dis- 
trict north  of  5th  St.  and  west  of  Rock  St.  A.  D.  Todd, 
City  Clk. 

Kan,,  Neodesha — Contract  for  sewer  system  will  soon  be 
let.     J.  J.  Carroll,  City  Clk.     Noted  Dec.  2. 


Mo.,  Aunini-  tOfllclal) — CItlzenH  dcfi-atcd  bond  Ihhui-  for 
Hew.  I    syHt.  Ml.      A.   C    Stratton,   city   Clk.      Noted    Dec.    'J. 

Mo.,  l.llM-rty-- I'lauH  bflnK  |)repared  for  Hlorm  Hewer  In 
Houlli  LlKlitliurne  St.  from  Mill  to  Franklin  St.  I'lHtlmuted 
coHl,    $2(1.(101)        .\ot<-d    Auk.    2(;. 

'IV»„  .M»Kn»lln  I'urk — -(IlouHton  pOHt  olllcc) — City  accepted 
I)l;inH    for    sanlt:iry    Hewer    HyHtcm.       EHtlmated    coHt,    $105,000. 

Okin,,  HntrHvlllf — City  will  InHtnll  hcwoth  In  Hewor  DiHtrlct 

No.    3. 

Ore,    l':ii<<-riirlH«> — City    Council    panned   ordinance   authorlz- 

\\nr  $24,0(1(1   boiiils   for  lateral  Hcwerw. 

«'allf.,  MadfTu  -City  contemplates  Installing  septic  tank 
to    replace    present    sewage-dlMpoHal    HyHtcm. 

iiilll',,  Santa  Clara — Cltlzena  will  soon  voti-  on  $9,000 
bonds  for  sewer  imi)roveincnlu.     Henry  Flaher.  City  Kngr. 

<'nllf.,  Walttt  -City  Trustees  contemj)late  sewer  HyKtem 
Including  septic-  tanks  and  pumps.  lOHtlmated  eoHt,  $160,000. 
U.    It.    Kyle,    Clly    lOngr. 

Hiu:,  Montreal — Board  of  Control  api)roved  plans  of  sewer 
from  west  to  e.ist,  starting  beside  the  St.  Pierre  River.  Paul 
E.    Mercler,    City    Engr. 

Ont„  London — Citizens  passed  by-law  providing  $38,370  for 
12,!I53   ft.   of   Hc^wers. 

Ont.,  Merritton — City  Council  will  Install  sewers  In  a  num- 
ber of  streets.  F.  Rutherford,  24  Queen  St.,  St.  Catharines, 
Ont.,  Engr. 

Ont„  Toronto — Bids  will   he   received   by  Board   of  Control 

until  noon,  Feb.  1,  for  sewers  in  Cawthra  Ave.,  Mf)yd  Ave., 
Connolly  St.,  Laughton  Ave.,  Campbell  Ave.,  Gilmoiir  Ave., 
Dundas  St.,  St.  Clair  Ave.  .Sq.,  from  St.  Clair  Ave.  to  north 
city    limits. 

Man.,  St.  Ilonlfnee — Municipal  Council  will  install  sewer  In 
Jo.uH-  (I'Arc  St.     .1.  B.  Cote,  City  Clk. 

Mttn.,  WlnniiieK- — City  will  install  sewer  in  Centennial  St. 
W.    P.    Brereton,    City    Engr. 

II.  ('.,  Vancouver — Bids  will  be  received  the  latter  part  of 
January  for  trunk  sewer  in  .Stanley  Park.  Estimated  cost, 
$130,000.     A.  D.  Greer,  City  Engr.     Noted  Jan.  13. 

Bids  In   and   ContractM   Awarded 

MasN,,    BoNton — Contract    for    Freeport    St.    sewer    awarded 

to  JAMES  J.  CONWAY,  19  Beethoven  .St.,  Boston,  at  $14,273. 
Noted  Jan.  20. 

ItlaMK.,  BoNton — Contract  for  Dorchester  Brook  sewer 
awarded  to  WEST  KOXRURY  TRAP  ROCK  CO.,  GrOVe  St., 
West    Roxbury,    at    $37,278.      Noted    .Ian.    13. 

N.  Y.,  Syracuse — Contract  for  extending  Harbor  Brook  in- 
tercepting sewer  awaided  to  ,IOHN  YOUNG.  Estimated  cost, 
$8,174.      W.    T.   Wooley,   City   Engr. 

Pcnn.,  Pliilndelpliin — Low  bidders  for  Contract  No.  102, 
sewer  in  Rittenhouse  .St.,  were  as  follows:  Robert  Lombart, 
Lincoln  Bldg.,  at  $97,600:  Edwin  H.  Vare,  Lincoln  Bldg.,  at 
$100,000:  McNichoI  Paving  and  Construction  Co.,  at  $112,000. 
George    S.    Webster,    City    Engr. 

N.  C.  Mt.  Olive — City  awarded  contract  for  sewer  system 
to  J.   B.  McCRARY  CO.,  Atlanta,  Ga.      Estimated  cost,   $19,000. 

Oliio,  Cincinnati — Contract  for  improving  sewers  in  Cole- 
rain  Ave.  from  Brashears  St.  to  Mill  C'reek  awarded  to 
THOMAS  P.  STRACK,  Cincinnati.  Estimated  cost,  $11,971. 
Noted   Dec.    9. 

Ohio,  Toledo — (Official) — Contract  for  uncompleted  portion 
of  Main  Sewer  No.  11,  subdistrict  No.  2,  awarded  to  GESSNER 
&  COTHRELL,  Toledo,  Ohio.  Herbert  McKeckney,  City  Engr. 
Noted    Jan.    13. 

III.,  Averyville — All  bids  for  sanitary  sewer  system  re- 
jected.    Estimated   cost,   $55,000.     Noted  Sept.   30. 

Calif.,  Stockton — Contract  for  storm  sewers  in  southern 
part  of  city  awarded  to  CHAMBERS  &  HEASEY.  Estimated 
cost,    $21,340.      H.    T.    Compton,    City    Engr. 

garbage: 

Proposed  Work 

Ky„  Paducah — City  Commission  contemplates  garbage 
incinerator. 

Ohio,  Ashlantl — Bids  will  be  received  until  noon,  Feb.  18. 
bv  William  A.  Mason,  Mayor,  for  collecting  and  disposing  of 
garbage  from  Mar.  1,   1916,  to  Mar.  1,  1917. 

Ohio,  Lakovood — Bids  will  be  received  until  noon,  Feb.  5, 
by  N.  C.  Cotabish,  Dir.  of  Pub.  Wks.,  for  collection  of  gar- 
bage, tin  cans,  ashes,  rubbish  and  dead  animals  for  period 
of  2  years  from  Mar.  1,  1916. 

Ohio,  Lakevrood — Bids  will  be  received  until  noon,  Feb.  5, 
by  N.  C.  Cotabish,  Dir.  of  Pub.  Wks.,  for  purchase  of  garbage 
collected  in  city  for  period  of  2  years  from  Mar.  1,  1916. 

Ohio,  Lake^Tood — Bids  will  be  received  until  noon,  Feb.  5, 
by  N.  C.  Cotabish,  Dir.  of  Pub.  Wks.,  for  garbage  collection 
equipment. 

Mich.,  Flint — Board  of  Health  petitioned  City  Council  to 
hold  election  in  April  to  vote  on  $45,000  bonds  for  garbage 
disposal  plant. 

Mo.,  St.  Louis — Committee  appointed  to  make  report  on 
advisability  of  city  constructing  a  municipal  plant  for  dis- 
posal of  garbage,   refuse,  ashes,  etc. 

Bids  In   and   Contracts   Awarded 

N.  Y..  ]Vew  York — (Borough  of  Manhattan) — (Ofncial) — 
Bid  received  Jan.  18  for  final  disposition  of  garbage  from 
Boroughs  of  Manhattan,  Bronx,  Brooklyn  and  City  of  New 
York  on  city  land,  (a)  amount  city  will  pay  for  plant  and 
appurtenances  on  Jan.  2,  1922.  (b)  estimated  cost  of  plant 
and  appurtenances  to  be  erected  or  finished,  from  Gaffney, 
Gahagan  &  Van  Etten,  52  Vanderbilt  Ave.,  (a)  $1,500,000,  (b) 
$2,500,000.     Noted  Dec.  30. 
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N.  Y.,  \'ew  York — fBorouKh  of  Manhattan)  —  (OtJicial)  — 
Bids  received  Jan.  la  foi-  Koiin  No.  1.  final  disposition  of  sar- 
ba^e  from  Boiouglis  of  Maniiattan,  iiionx  and  I:5iool<l.vn, 
compensation  to  be  paid  liy  contractor  to  city  per  annum  for 
,5  years,  from  Gaffney.  CahaRan  &  Van  lOtten,  52  Vanderbilt 
Ave..  $120,000  1st  year,  $l.^().nOO  2d  year,  $1SO.OOO  3d  year, 
$210,000  4tii  year,  $240,000  Stii  year;  Milton  A.  Willmon't,  $1 
for  each  of  5  years.     Noted   IJec.   30. 

Incl.,  InillniiaiioIiN — Board  of  School  Commissioners  awarded 
contract  for  hauling  ashes  and  rubbish  to  HUGH  McDONALD, 
2423   Brookside   Ave.,    Indianapolis,   at   $7,000. 

W'iN.,  West  AIIIm — (Oiricial) — Contract  awarded  to  Mc- 
GUIRE-HUNTER  CO.,  Chicago,  111.,  at  $4,660  for  garbage 
incinerator.     Noted  Jan.  20. 

STREpyrs  AND  ROADS 

PruiiONed  AVork 

.R.  I.i  Providence — State  has  asked  Leprislature  for  appro- 
priation of  $2.'J0,000  for  constructing  concrete  and  macadam 
roads.     A.  Lannon,  Ch.  Clk.  of  State  Bd.  of  I'ub.  Rds. 

ConilM  JInnelie.sfer — Bids  will  be  received  by  Board  of 
Selectiaen,  Hall  of  Records,  South  Manchester,  until  .5  p.m., 
Feb.  1,  for  curbing  and  constructing  sidewalks.  Estimated 
cost,   $25,000.      S.  J.  Lord.   City   Engr. 

N.  Y.,  Binghamton — Plans  being  considered  by  City  Council 
for  paving  Glenwood  Ave.  and  Beethoven  St.  W.  E.  Weller, 
City   Engr. 

IV.  Y.,  EIniirii — City  Council  contemplates  $200,000  bond  is- 
sue for  street  improvements  during  year.  T.  A.  Brown,  City 
Engr. 

IV.  Y.,  JohnMon  City — Bonds  for  $30,000  voted  for  paving 
Arch.   St.   and   Grand  Ave. 

IV.  J.,  Belvldere — Plans  being  considered  by  Board  of 
Chosen  Freeholders  of  Warren  County  for  improving  road 
from   Belvidere  to   Delaware   with   macadam. 

N.  J.,  Camden — (Official) — Bids  will  be  received  by  Stone 
Road  Committee,  Couit  House,  until  11  a.m.,  Feb.  7,  for  con- 
structing Grenloch   Rd.      (See  adv.) 

N.  J.,  Camden — (Official) — Bids  will  be  received  by  Direc- 
tors of  Board  of  Chosen  Freeholders  of  Camden  County,  Court 
House,  until  11  a.m..  Feb.  7.  for  constructing  Moorestown 
Townpike,   Camden   County.      (See  adv.) 

N.  J.,  Merehantville — (Official) — Bids  will  be  received  by 
John  Mickle.  Clk.,  Borough  Hall,  until  10  a.m.,  Feb.  7.  for 
paving  of  tracks  and  a  strip  3-ft.  wide  on  each  side  of  said 
tracks,  on  that  portion  of  Maple  Ave.  on  Moorestown  Pike 
lying  between  westerly  borough  line  and  Centre  St.,  Borough 
of  Merehantville.      (See   adv.) 

Va.,  Harri.sonlmrsr — Election  will  soon  be  held  in  Rock- 
ingham County  to  vote  on  $95,000  bonds  for  highway  work. 
G.    P.    Coleman,    Richmond,    State    Highway    Comr. 

Oa.,  Anierleu.<< — City  plans  to  call  election  to  vote  on 
$30,000  bonds  for  stieet  improvements. 

Oa.,  Dorien — (Official) — Election  will  be  held  in  Mcintosh 
County  Feb.  1  to  vote  on  $20,000  bonds  for  road  improve- 
ments. 

Fla.,  Bradentown — See  item  under  "Bridges." 

Fla.,  Dunedin — Bids  will  be  received  by  Joseph  N.  Drew. 
Engr..  until  Feb.  4,  for  paving  and  curbing  a  number  of 
streets.     Citizens  voted  $8,600  for  this  purpose.     Noted  Sept.  30. 

Fla.,  Sebring — Citizens  voted  $50,000  bonds  for  street  im- 
provements.     Noted  Nov.  IS. 

Miss.,  Canton — Madison  County,  District  No.  2,  contem- 
plates expenditure  of  $100,000  for  gravel  roads.  X.  A.  Kramer, 
Magnolia,    Engr. 

Miss.,  Laurel — See  item  under  "Sewers." 

Miss.,  Pass  Cfiristian — Election  will  be  held  Jan.  31  to  votP 
on  $30,000  bonds  for  street  improvements.  X.  A.  Kramer, 
Magnolia,    Engr. 

La.,  Lake  diaries — County  plans  to  improve  4  mi.  of  road 
in  Ward   No.    5.      Fred   Shutt.s,    County   Parish   Highway   Engr. 

Tenn.,  Centerville — Election  will  be  held  Mar.  1  in  Hick- 
man County  to  vote  on  $200,000  bonds  for  road  work. 

Tenn.,  Rogersville — Bonds  for  $250,000  will  be  sold  Feb.  1? 
for  constructing  road  in  Hawkins  County.  I.  E.  Shanks, 
Secy,    of   Trus. 

Ky.,  Georgetown — Citizens  of  Scott  County  recently  voted 
$100,000  bonds  for  roads.     Noted  Oct.  7  and  Nov.  25. 

Ohio,  C.ndi/. — City  passed  ordinance  for  improving  Grant  St. 

Ohio,  Knst  View — ( Warrensville  post  office) — Bids  will  be 
received  bv  Vill.ige  Clerk  until  noon,  Feb.  24,  for  constructing 
sidewalks  dn  Alnivra  .\ve.  F.  A.  Pease  Engineering  Co.,  804 
Marshall   Bldg.,   Cleveland,   Engr. 

Ohio,  Katon — City  plans  to  construct  about  30,000  sq.yd. 
of   paving.      A.    L.    Reid.    Engr. 

Ohio,  Findlay — City  Council  passed  ordinance  authorizing 
bond  issue  for  improving  Summit  St.  from  Lima  Ave.  to 
Weatherford   Ave. 

Ohio,  London — Citv  will  award  contract  some  time  in 
March  for  20,000  sq.yd.  of  paving.     J.  H.  Asher,  City  Engr. 

Ind.,  Ancola — Bids  will  be  received  by  F.  C.  Dewey,  Audr., 
Cornrs.  of  Steuben  County,  until  2  p.m.,  Feb.  8,  for  road  in 
Steuben    Township. 

Ind.,  Bedford — Bids  will  be  received  by  Commissioners  of 
Lawience  Countv.  until  1  ii.m.,  Feb.  8,  for  roads  in  Marion, 
Spice  Valley  and  Shawswick  Townships.  E.  W.  Edwards, 
County  Audr.     Noted   Dec.   23. 

Ind.,  Coliiniltia  City — Bids  will  be  received  by  T.  A.  Mc- 
Laughlin, Auilr..  Comrs.  of  Whitly  County,  until  10  a.m.,  Feb. 
9,   for  road   in  Washington   Township. 

Ind.,  Columbus — Bids  will  be  received  by  W.  H.  Scott,  Audr., 
Comr.  of  Bartholomew  County,  until  10  a.m.,  Feb.  9,  for  roads 
in  Rock  Creek,  Sand   Creek  and  Clifty  Townships. 


Ind.,  CoviuKton — Bifls  will  be  received  by  H.  W.  Newlln, 
Audr.,  Comrs.  of  Fountain  County,  until  10  a.m..  Mar.  S.  for 
gravel  roads  in  Mill  Creek,  Van  Buren,  Troy  and  Richland 
Townships. 

Ind.,  CrawfordsvlIIe — Bids  will  be  received  by  W.  F.  Batt- 
man,  Audr.,  Comrs.  of  Montgomery  County,  until  10  a.m.,  Feb. 
8,  for  roads  in  Coal  Creek,  Union  and  Walnut  Townships. 

Ind.,  KvauHviile — Bids  will  be  received  until  10  a.m.,  Feb. 
10,  by  Commissioners  of  Vanderburgh  County,  for  rock  road 
in  Center  Township.     C.  P.  Beard,  County  Audr. 

Ind.,  Ft.  AVayne — Bids  will  be  received  by  W.  Johnson, 
Audr.,  Comrs.  of  Allen  County,  until  10  a.m.,  Feb.  23,  for 
constructing  macadam  roads  in  Madison,  Monroe  and  Wayne 
Townships. 

Ind.,  Franklin — Bids  will  be  received  by  Commissioners  of 
Johnson  County,  until  2  p.m.,  Feb.  7,  for  gravel  road  in 
Nineveh  Township. 

Ind.,  Greenfleld — Bids  will  be  received  by  Commissioners  of 
Hancock  County,  until  10  a.m.,  Feb.  7,  for  gravel  road  in 
Buck  Creek  Township.     Harvey  J.  Rhue,  County  Audr. 

Ind.,  GreensliurK — Bids  will  be  received  by  Commissioners 
of  Decatur  County,  until  1  p.m.,  Feb.  7,  for  roads  in  Jackson 
and  Clay  Townships.     John  C.  Barbe,  County  Audr. 

Ind,,  Indianapolis — Bids  will  be  received  by  K.  Fesbr. 
Audr.,  Comrs.  of  Marion  County,  until  10  a.m.,  Feb.  12,  for 
gravel  road  in  Pike  Township. 

Ind.,  Kentiand — Bids  will  be  received  by  Commissioners  of 
Newton  County  until  2  p.m..  Fell.  7,  for  macadam  road  in 
McClellan    Township.      S.   R.   Sizelove,   County   Audr. 

Ind.,  Kokomo — Bids  w-ill  be  received  until  10  a.m.,  Feb.  8. 
by  Commissioners  of  Howard  County,  tor  gravel  road  in 
Center  Township.     W.  L.   Benson,  County  Audr. 

Ind.,  Lebanon — Walter  Whitecotton,  City  Engr.,  submitted 
report  estimating  cost  of  improving  West  Washington  St.  at 
$12,757. 

Ind.,  Lebanon — Bids  will  be  received  by  E.  T.  Smith,  Audr., 
Comrs.  of  Boone  County,  until  10  a.m.,  Feb.  8,  for  gravel  road 
in   Eagle   Township. 

Ind.,  Muneie — Bids  will  he  received  by  Commissioners  of 
Delaware  County,  until  10  a.m.,  Feb.  9,  for  2  gravel  roads  in 
Liberty  Township  and   1   in   Monroe  Township. 

Intl.,  Muneie — City  plans  to  pave  number  of  streets  during 
year.     B.  F.  Deaidorf,  City  Engr. 

Ind.,  Ne^vport— Bids  will  be  received  by  Commissioners  of 
Vermillion  County,  until  10  a.m.,  Feb.  7,  for  road  in  Clinton 
Township.      Roy   Slater,   County  Audr. 

Ind.,  Xoltlesville — Bids  will  be  received  by  W.  O.  Horton, 
Audr.,  Comrs.  of  Hamilton  County,  until  10  a.m.,  Feb.  8,  for 
roads    in    Fall   Creek   and    Noblesville    Townships. 

Ind.,  Rushvilie — Bids  will  be  received  by  Commissioners  of 
Rush  County,  until  2  p.m.,  Feb.  7.  for  macadam  road  in  Orange 
Township.     Allen  R.  Holden,  Audr. 

Mich.,  Corunna — (Official) — Citizens  defeated  $200,000  bonds 
for   road   construction.     J.  L.   Shults,   City  Clk.      Noted  Nov.   4. 

Mich.,  Owesso — -City  plans  to  pave,  curb  and  construct 
sidewalks  on  number  of  streets. 

Mich.,  Saginaw — Plans  \vill  be  prepared  by  H.  E.  Eymer, 
City  Engr.,  for  paving  Washington  Ave.  from  Johnson  to 
Jones  St. 

Mich.,  St.  John.s — Election  w'ill  be  held  in  Clinton  County 
in  April  to  vote  on   $100,000  bonds  for  road  improvements. 

III.,  Beardstown — Citv  plans  to  improve  Wall  St.  from  6th 
to   nth   St.      Estimated   cost.   $4,200. 

AVis.,  De  Pere — Board  of  County  Supervisors  contemplates 
calling   election   to   vote   on   $G50,000   bonds   for   highway   work. 

Wis.,  Toniah — Bids  will  be  received  by  Committee  of  Public 
Works  until  10  a.m.,  Jan.  31,  for  improving  portions  of  McLean 
Ave.  and  West  Cameron  St. 

Wis.,  Wausau — Bids  will  be  received  by  City  Clerk  until 
10  a.m.,  Feb.  15,  for  approximately  30,0()0  sq.yd.  of  brick 
paving. 

Iowa,  Creston — (Official) — Plans  being  considered  by  City 
Council  for  constructing  about  100,000  yd.  paving  and  75,000  ft. 
curbing.     Theodore  S.  De  Lay,  Cit.v  Engr. 

Iowa,  Spencer — Bids  will  be  received  by  E.  O.  Keefe,  City 
Engr.,  until  Feb.  15,  for  paving  a  number  of  streets.  Esti- 
mated   cost,    $100,000. 

Iowa,  Wapello — Bids  will  be  received  by  J.  P.  Syphrit, 
Clk.,   Port  Louisa  Township,   until   Feb.   7,   for  road  work  and 

dragging  during  year. 

Minn.,  Duluth — City  plans  to  pave  5th  Ave.  and  19th  St. 
John   Wilson,   City   Engr. 

Minn.,  Minneapolis — City  Council  recommended  by  Ways 
and  Means  Committee  to  offer  $500,000  bonds  for  sale  Feb.  2 
for  improving  streets.     John   Wilson,  City  Engr. 

Kan.,  Concordia — Reported  that  citizens  contemplate 
expenditure  of  $20,000  for  paving  and  curbing. 

Kan.,  Lyons — Bids  will  be  received  until  Feb.  21  by  R.  .S. 
Turner,  City  Clk.,  for  about  11,000  yd.  brick  and  concrete 
paving. 

S.  D.,  Sioux  Falls — Bids  will  be  received  by  H.  H.  Howe. 
Countv  Audr.,  until  2  p.m.,  Feb.  5,  for  grading  East  Sioux 
Falls  Rd. 

X.  D.,  Minot — (Official) — Board  of  City  Commissioners  ap- 
proved plans  for  paving  several  streets  In  business  section. 
Bids  will   soon   be  asked.     E.  J.  Thomas,  City  Engr. 

Mo.,  Independence — Plans  being  prepared  for  macadamis- 
ing Lake  City  Rd.  a  distance  of  7  mi.  Alan  C.  Southern,  City 
Engr. 

Mo.,  St.  Louis — Bids  will  be  received  by  William  T.  Pindly. 
Secy.,  Bd.  of  Pub.  Ser.,   until  noon,  Feb.   4,   for  paving  streets. 

.\rk.,  Earle — G.  W.  Slmms.  Neuhardt,  organizing  Road 
District  No.   2  which  plans  road   20  mi.  long.      Estimated  cost. 

$100,000. 


no 


i:  \(;  r  \  i:!:  im  \  c    \  i:  w  s 


Vol. 


Nil.    I 


Ark..  I.lt»l«'  l««u'k — .Sliito  HIcIihmv  1  )f|iiiitiiii'iit,  Mtllo  Itnck. 
will  iMiiiHlru.l  I'lilliiwliiK  iimil.s:  Uejiiiult  tipwaid  Mi(1i^Im-o, 
a. a  ml.;  Midrluo  lowiiid  I  >i'i  moll,  1.1  ml.;  MciJolicc  toward 
tho  wiHt,  a.f)  ml.;  from  WImhcMler  In  a  <lli  cctloiiM,  a.i!  ml.: 
fit>m  l.otilHluiiii  Uric  throuuli  t-'lilcot  County  to  Uuriiiolt,  -la  ml. 
KHtlmali'>l  coDt,  »18,UUU,  $21,&UU,  |l»,Cli4,  |11S,U00  and  $21,280 
icspfi'dvfly. 

Tc».,  ItnlliiH — Sou   Itom   uikIoc   "ItallwuyH." 

'Vvx.,  «iUiii«-i^ — (OIIU'lal)--\Vi>  liavo  linrii  Inforinod  that  cloc- 
tloii  which  was  to  liavo  lurii  hold  In  llnHhur  County,  .luHtlro 
i'roclni-l  No.  I,  to  volo  on  $150.(iil0  IioiuIh  for  roail  work  has 
boon   ijoatponoil.      D.   <).   Walker,   County    Audr.      Notid   .Ian.    13. 

Colo..  OiilrnI  «'U> — Appropriation  $ir>.OUl)  made  by  Hlato 
lIlKhwav  Commls.slon.  l>onver,  for  motor  road  bitwcon  Central 
City   aiu"l    Id.iho  SprlnKM- 

Idiilio.  «iilln«'«' — (Ollldal) — Hlds  will  bo  received  about 
Kob.  1  for  puvhiK  and  ImprovInK  streets  la  Dlatrlct  No.  4. 
Itobert    Merriam.   City    lOnnr.     Noted   Ucc.    16. 

WiiMh.,  Ilnvfiiport — MIds  will  be  received  by  George  G. 
Harvey,  Countv  .Surv.,  until  Mai-.  7,  for  graveling  13  mlloB  on 
Sunset    Highway.       Noted    Jan.    l!. 

^\  unIi.,  Hfiitoii — lild.s  will  be  received  by  George  G.  Harvey, 
County  Audr.  and  Clk.  of  lid.  of  County  Cfomra.,  Seattle,  until 
Feb.  7',  for  jiermanont  highway  between  Renton  and  Newca.-Jtle. 
lOMtlmated  cost,  between  $20,000  and  $32,000.  A.  1'.  lienton. 
County   KuRr. 

WnHh.,  Soiittle — City  plans  to  pave  Kllbourne  St.  and  Burko 
Ave.     A.   II.    Diniock.   C'ity   Kng;r. 

\\'ii.>ili..  'raconiii — Hids  will  be  received  by  County  CommlH- 
.»ioners  about  Kfb.  20  for  8  miles  of  pavement  on  Mt.  lialnier 
Jtd.  and  I'acitlc  Highway.     Estimated  cost,  $100,000. 

Cnllf.,  llnkerMnoId— Hids  will  be  received  by  Board  of 
County  Supervisors  until  Feb.  S  for  ^radluR,  puvintr  and  con- 
structinK  culverts  In  Division  7,  Section  2,  Bakersfield-Taft 
Hd..  about  11  miles;  grading;,  constructing  culverts  and  broken 
stone  surface  on  Division  10,  Section  6.  Bakersflebl-Mohave 
Kd.,  between  Kdison  and  Slvert,  l.S  ml.;  Brading  and  con- 
structing culverts  on  Division  11,  Section  4,  Caliente-Keru- 
ville  Ud.,  1.2  mi. 

CuIlC,  Itioliinoud — Tentative  plans  being  prepared  by  H.  C. 
Chapman,  City  Kngr.,  for  boulevard  along  water  front. 

Cnllf..  Stockton — I'lans  being  prepared  by  H.  T.  Compton, 
City   Kngr..   for   repairing   as|)halt   streets   of   city. 

Calif..  SuMiinvlIle — Election  will  be  held  Feb.  8  to  vote 
on   $15,000   bonds   for   street    improvements. 

(liie.,  Montreal — Board  of  Control  plans  to  open  Sherbrooke 
St.  between  Parthenais  and  Chausse  St.  Estimated  cost, 
$60,042. 

Ont.,  Hamilton — Board  of  Control  plans  to  construct  new- 
street  from  King   to   Main  St.     S.   H.   Kent,   City   Clk. 

Ont..  London — Citizens  passed  bylaws  providing  $108,473 
for  paving,  curbing,  guttering  and  constructing  sidewalks  in 
city.     H.   A.    Brazier,    City   Engr. 

Ont.,  Toronto — R.  C.  Harris,  Wks.  Comr.,  recommended 
opening  and  extension  of  Cleveland  St.     Estimated  cost,  $5,280. 

Ont.,  Towjnto — City  plans  to  widen  Amroth  Ave. 

Ont.,  Toronto — City  plans  to  curb  north  and  south  side  of 
Danforth  Ave.  and  (Jerrard  St.  Estimated  cost,  $11,327.  W. 
A.  Littlejohn,  City  Clk. 

Bids  In  and  Contracts  Awarded 

N.  Y.,  New  -i'ork — -(Borough  of  Brooklyn) — (Official) — Bids 
were  received  Jan.  19  for  furnishing  and  delivering  (a)  15,000 
cu.yd.  asphalt  sand,  (b)  3,500  cu.yd.  binder  stone,  (c)  3,000 
cti.yd.  iy.-in.  broken  stone  for  concrete,  (d)  2,200  tons  lime- 
stone or  other  suitable  inorganic  dust,  (e)  12,000  gal.  kerosene 
oil,  (f)  12.000  gal.  residuum  oil.  as  follows:  (a)  Phoenix  Sand 
and  Gravel  Co.,  17  State  St.,  $7,935;  F.  Starr  Contracting  Co., 
17S4  Broadway.  $S,500;  (b)  Calvin  Tomkins,  17  Battery  PI., 
$3,780;  Frank  "Gallagher,  $3,846;  Upper  Hudson  Stone  Co.  26 
Cortlandt  St.,  $4,165;  (c)  Calvin  Tomkins,  17  Battery  PI.,  $3.(05; 
Frank  J.  Gallagher,  $3,897:  F.  Starr  Contracting  Co.,  1784 
Broadwav,  $3,980;  (d)  Upper  Hudson  Stone  Co.,  26  Cortlandt  St., 
$10  362-  "(e)  Standard  Oil  Co..  26  Broadway,  $960;  (f)  John 
Baker,  Jr.,  17  Battery  PI.,  $840;  Warner-Quinlan  Asphalt  Co., 
$1,020.     Noted  Jan.  13. 

Penn.,  Eldred— CHENANGO  CONSTRUCTION  CO^  Albany, 
N.  T.,  at  $71,137,  awarded  contract  for  paving  Main  St.  Noted 
Dec.   16  and  Jan.   6. 

W.  Va..  Philippi — Contract  for  paving  8  blocks  with  brick 
awarded   to  G.  W.  DIDDLER,  Philippi. 

S.  C,  Florence — Contract  for  paving  and  constructing  side- 
walks awarded  to  J.  R.  STEELE.  BennettsviUe,  HORTON  & 
CO.,  Anderson,  and  GEORGIA  ENGINEERING  CO.,  Atlanta. 
Citv  contemplates  expenditure  of  $40,000  for  above  work.  C. 
H.  "Carlisle,    City   Engr.      Noted    Dec.    23. 

Ind.,  WilHamsport — Contracts  for  road  work  in  Warren 
Countv  awarded  as  follows:  E.  E.  McKEE  &  CO.,  at  $8,114, 
for  Pottre  Rd..  Steuben  Township:  C.  W.  KNOTTS,  Anderson, 
at  $8,394,  for  Van  Horn  Rd.,  Pine  Township  and  O.  B.  John- 
son Rd.  and  Borders  Coffelt  Rd.,  Prairie  Township,  at  $7,434 
and  $7,243,  respectively;  KEEGAN  BROS.,  Brazil,  at  $12,587, 
for  Willett  Rd.,  Prairie"  Township.     Noted  Dec.   23. 

Mich.,  Coldwater — City  plans  to  construct  by  day  labor  7,700 
sq.yd.  of  brick  pavement  and  4,000  yd.  of  asphalt  macadam. 
K.   E.  Norton,   Supt.   of  Pub.  Wks. 

Mich.,  Jackson — County  Commissioners  awarded  contracts 
for  road  work  as  follows:  Parma  Township.  W.  S.  HOAG,  Spring- 
port,  $6,800;  GREENVILLE  GRAVEL  CO..  $6,980;  Sandstone 
Township,  W.  S.  HOAG,  Springport.  $6,400:  J-OWERT  GRAVEL 
CO.,  $6,303:  Grass  Lake  Township,  LOWERY  &  MAMX,  $7^00; 
GREENVILLE  GRAVEL  CO..  $6.00,'-.:  Rives  Township.  LOW- 
ERY &  MANIX,  $4,866:  A.  C.  MITCHELL,  $4,698;  Henrietta 
Township,  W.  E.  FLEMING,   $3,449.     Noted  Nov.   18. 

III.,  Evanston— (Official) — Contract  for  paving  Bridge, 
Pavne  and  Noves  St.,  Dodge  Ave.  and  Country  Rd.;  Simpson, 
Bridge  and  Grant  St..  Leon  PI.  and  Asbury  Aye.  awarded  to 
M.  FOLEY  CO.,  at  $100,854  and  $95,546  respectively.  Noted 
Dec.   23. 


Itiwn,  .\nicM-  Coiiti-acl  for  paving  a|)proxlnnitely  110  blocku 
awarded  to  DIOS  .M<)|.\i;s  ,\SI'1IALT  PAVING  CO.,  Den  .MolncM 
at  $23."i,63!i;  cuililng  ami  KUtti-iing  to  AKIN  \-  I'-LHTI'IOU", 
l)«H  .MolnoH,  at  $32,607.  J.  Q.  Wlckhuin,  City  Engr.  Noted 
Doc.   23  and  Jan.    13. 

town.  luwn  Knllit — Contract  for  paving  utroets  of  city 
award.d  to  I'liltD  PAVING  CO.,  Codar  IlapldB,  at  about  $104,- 
000,      II.   t;.   .McKean.   City   Engr. 

Mo,  IIIukIumvIIIc — Contract  awarded  to  C.  P.  PETRIH, 
MarHhall.  at  $l..'iU  per  mj.yd.  for  10,000  aq.yd.  of  vertical 
llber  brick  paving. 

Mo..  KanNRM  <'lty — City  Park  CommlHHlonerB  awarded  con- 
tract for  grading,  paving  and  curbing  Station  Park  to 
SIMTIOAUFSKY  BUGS,,  20th  and  Grand  Ave.,  Kansas  City,  at 

$67,000. 

Tex.,  DenlNon — (Offlclnl) — Contrnots  for  Improving  high- 
way Hystem  awarded  to  AVAMACK  CONTRACTING  CO..  Abi- 
lene, at  $4.''.3,OO0;  W.  P.  McCOY,  ArlinRlon,  at  $S3.000;  J.  W. 
IIOFFM.VN,  Muskogee,  Okla.,  at  $S(),iiO().  J.  C.  Field  &  Co.. 
105   Field    lildg..   Consult.    lOngr.      Noted   Dec.   30. 

'Vrx.,  <;lddlngM— S.MITH  liUOS.,  Crockett,  at  $30,000,  award- 
ed contr.ict  for  consliiictlng  roads  in  Lee  County.  E.  F. 
Brown,   iOngr.     Noted  Jan.   13. 

Oklii..  Oklahoma — Contract  for  paving  13th  St.  from  Dale 
Ave.  to  Lincoln  lilvd.  and  Stiles  Ave.  from  12th  to  13th  St. 
awarde<l  to  SANDRINGHAM  CO.,  Oklahoma,  at  $28,432.  G.  V. 
McClure,   City    I'>ngr. 

Arl7...  IMiocnL-K — All  bids  recently  received  by  County  Super- 
visors for  a  1-ml.  of  Tempe-Mcsa  Ud.  rejected.  Work  will 
be  done  by  day  labor  under  supervisor  of  E.  P.  Cowderey, 
Consult.  Engr. 

'WnHh..  Anhnrn — Contract  for  paving  Harriet  and  Hill  St. 
awardeil  to  WASHINGTON  PAVING  CO.,  at  $4,988  and  $1,779 
respectively. 

AVaMh.,  HazcUvood — State  Highway  Commission,  Seattle, 
awarded  contract  for  road  between  Hazlewood  and  Newport 
to  W.  W.  WILCOX,  Seattle,  at  $17,995.  A.  P.  Denton,  County 
Engr. 

■\VaNh.,  AValla  AValla — (Official) — Contract  for  paving  South 
2d  St.  awarded  tp  H.  L.  WILSON  CO.,  Walla  Walla,  at  $10,165. 
W.   R.   Rehorn,  City  Engr.     Noted  Jan.   6. 

Ore.  Portland — Oskar  Huber,  I'ortland,  at  $9,995,  sub- 
mitted lowest  bid  for  i)aving  East  22d  St.  with  bitulithic,  and 
Warren  Construction  Co.,  Portland,  at  $8,954,  with  asphalt. 
Noted  Jan.   20. 

Ore..  The  Dallex — STANDEFER-CLARKSON  CO..  Portland, 
at  $21,890,  awarded  contract  for  road  work.  F.  S.  Gunning, 
County  Judge.     Noted  Dec.  23. 

Calif..  Daly  City — Contract  for  paving  awarded  to  RAN- 
SOJIE-CRUMMEY  CO.,  First  National  Bank  Bldg.,  Oakland,  at 
$131,014. 

Calif.,  Hanaford — O.  D.  JOHN,  San  Francisco,  at  $26,257, 
awarded  contract  for  constructing  Highway  No.  3,  Division 
lA,  Section   1,  from  Hanaford  to  Guernsey. 

Calif.,  Maricopa — MACKIE  &  McLEAN,  Wasco  and  San 
Francisco,  at  $29,412,  awarded  contract  for  grading,  paving 
and  constructing  culverts  on  road  between  Maricopa  and 
Taft. 

Calif.,  Ontario — (Official)— Contract  for  improving  East  St. 
and  Euclid  Ave.  awarded  to  S.  C.  CONTRACTING  CO.,  Los 
Angeles,  at  $8,224.     B.  B.  Mann,  City  Engr.     Noted  Dec.   16. 

INDUSTRIAL  WORKS 
Proposed  Work 

Mass.,  Bcston — Bids  will  soon  be  received  for  0-story,  65x 
125-ft.  factoiv  for  Carter,  Carter  &  Meigs  Co.  Estimated  cost, 
$100,000.     George  H.  Clemence,  Walker  Bldg.,  Worcester,  Arch. 

Mass.,  Rutland — C.  Brigham  &  Co..  Boston,  plans  con- 
densed-milk factory  at  Rutland.     Estimated  cost,  $30,000. 

Mass.,  AVorcester — Barnard  Press  will  build  4-story  ware- 
house at  141  Main  St.     Estimated  cost,  $30,000. 

R.  I.,  Providence — Hope  Co.  plans  230x264-ft.  mill.  Esti- 
mated   cost,    $130,00. 

Conn^  New  Haven — Winchester  Repeating  Arms  Co.  plans 
5-story,   54x449-ft.  factory.     Estimated  cost,   $312,693. 

Conn.,  New  London — Plans  prepared  for  5-story,  62xl52-ft. 
addition   to  plant  of  Hopkins  &  Allen  Arms  Co. 

N.  v..  Buffalo — Buffalo  Union  By-Products  Coke  Co.  plans 
plant.     Estimated  cost,  $1,500,000. 

N.  Y.,  Highland — Schule's  Grape  Juice  Co.  will  rebuild  fac- 
tory.    Estimated   cost,    $15,000. 

N  Y..  New  York — (Borough  of  Brooklyn) — Bids  will  soon 
be  received  for  2-story,  116xl30-ft.  laundry  for  Kings  County 
Hospital.  Estimated  cost,  $60,000.  Sylvester  A.  Taggert, 
Municipal  Bldg.    (Borough   of  Manhattan),   Arch. 

N.  A'.,  New  York — (Borough  of  Brooklyn) — Plans  heing 
prepared  for  warehouse  at  Van  Brunt  ami  Reid  St  for  New- 
York  Dock  Cn„  State  and  AVhitohall  St.  (Borough  of  Manhat- 
tan).    Estimated  cost,  $10,000. 

N.  A'.,  New  York— (Borough  cf  Br  ; '^klyn)— Plans  being  pre- 
pared bv  Brook  &  Rosenberg,  3  1  Full:  n  St.,  for  2-story  56x 
90-ft.  garage  for  William  B.  Storr.r,  430  Atlantic  Ave.  Esti- 
mated cost,  $30,000. 

N.  Y..  New  York— (Borough  f  Manhattan)— ((Official)— 
Plans  being  prepared  by  W.  P.  Seaver  Arch.,  Gi^anl  Central 
Terminal,  for  alterations  to  garage  and  shop  at  631-49  vvest 
57th  St.  for  Estate  of  L  Appleby,  92  Broadway.  Estimated 
cost,   $50,000. 

N.  Y.,  New  York— (Borough  of  Manhattan)-— Norrna  Co.  of 
America,  1790  Broadway,  plans  factory.  Estimated  cost, 
$300,000.     Francisco   &   Jacobus.   200   5th  Ave.,   Arch. 

N.  Y.,  AVashingtonviUe- Thomas  Fulton  Co.  contemplates 
rebuilding  storehouse  and   mill.     Estimated  cost,   $25,000. 

N.  Y..  AVatertow-n- New  York  Air  Brake  Co..  165  Broad-n-ay, 
New  York,  plans  1 -story  factory.     Estimated  cost,  $50,000. 
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N.  J.,  BufliT — Plans  beinpr  prepared  bv  H.  Van  Buren 
MagoniKle,  Arch.,  101  Park  Ave.,  New  York,  N.  Y.,  for  Barage 
for   Morris  and   Warren   Kinney.      Estimated   cost,    $45,000. 

IV.  .1.,  faindeii — Farr  &  Bailey  Manufacturing  Co.  plans  5- 
story  reinforcLMl-concretc  factory.  Lawton  F.  Smith,  513  North 
Charles    St.,    Baltimore,    Md.,    Arch. 

N.  J.,   c;arfleld — Plans   being   prepared   for   2-story   addition 
to     warehouse     for     Hammerschlag     Manufacturing     Oo.,     232  . 
Greenwich  St.    New  York,  N.  Y.     Estimated  cost,  $10,000. 

N.  J.,  Irvlngton — Preliminary  plans  being  prepared  by 
Lockwood,  Greene  &  Co.,  Arch.,  101  I'ark  Ave.,  New  York, 
N.  Y.,  for  4-story  factory  for  Gould  &  Eberhardt,  111  New 
Jersey  R.R.  Ave.,  Newark.     Estimated  cost,   $50,000. 

Penn.,  MontKoniery — Plans  being  prepared  for  4-storv, 
56x280-ft.  factoiy  for  Montgomery  Table  Works.  Estimated 
cost,    $25,000. 

Penn..  Oakniont — P.ids  will  soon  he  received  bv  t).  A.  Crone, 
Arch.,  Oliver  Bldg.,  PittsburKh.  for  2-story,  50xi50-ft.  garage 
for  Earl  Clements.     Estimated  cost,   $15,000. 

Penn.,  Phllndelphla — ^(Tacony) — (Oflicial) — L.  H.  Gilm«r 
Co.,  manufactuier  of  webbing,  beltin.g  and  tape,  will  construct 
a  50x200-ft.  addition  to  its  new  plant  at  Tacony. 

Penn..  Philadelphia — Plans  being  prepared  for  2-  and  3- 
story,  27xl66-ft.  dairy  building  at  1211-14  North  4th  St.  for 
Jones   Dairy    Co. 

Penn.,  Philadelphia — Powelton  Storage  Co.  plans  5-story 
warehouse  at   3Sth  St.  and  Powelton  Ave. 

Penn.,  Pittsburgh — Jones  &  Laughlin  Steel  Co.  plans  ad- 
ditions   to    plant. 

Penn.,  Vandergrift — Gary  American  Sheet  and  Tin  Plate 
Co.  will  build  sulphuric  acid  and  tinplate  plant. 

Md.,  Baltimore — Bids  will  soon  be  received  for  6-story, 
50xll7-ft.  cold-storage  plant  for  Maryland  Cold  Storage  Co. 
Estimated  cost,  $150,000.  J.  C.  Lieb,  210  Light  St.,  Pres.  Noted 
Nov.  4. 

Md.,  Baltimore — Plans  prepared  by  C.  M.  Anderson,  Arch., 
for  6-story  addition  to  plant  of  Monumental  Storage  Co.,  1110 
Park  Ave. 

Md.,  Baltimore — Plans  prepared  by  Stanislaus  Russell,  2900 
Clinton  Ave.,  for  1-story,  100xl25-ft.  garage  for  Northern 
Garage  Co. 

D.  C,  AVashineton- — Bids  will  be  received  about  Feb.  1  for 
4-story.  80xl30-ft.  bakery  for  Holmes  &  Sons  Baking  Co. 
Estimated  cost,  $50,000.  C.  D.  Cooley  Co.,  Century  Bldg.,  Pitts- 
burgh,  Penn.,   Arch.     Noted   Nov.   18. 

D.  C,  AVashington — Plans  prepared  for  3-story  addition  to 
bakery  for  J.  G.  Meinberg,  714  11th  St.,  S.  E.  Estimated  cost, 
$10,000.     C.  C.  Dunkle,   141   Kentucky  Ave.,  Arch. 

Va.,  Newport  New.s — W.  A.  Bozart,  W^illiamsburg,  nego- 
tiating for  lease  of  municipal  wharf,  on  which  to  build  plant. 

Va.,  Richmond — John  B.  Bliley  plans  2-story  garage.  Esti- 
mated  cost,   $12,500. 

N.  C,  RaleiKh — Seaboard  Air  Line  Ry.  contemplates  build- 
ing shops.  Estimated  cost,  $50,000.  W.  D.  Faucette,  Norfolk, 
Va.,  Ch.  Engr. 

Ga.,  Hoivell — Seaboard  Air  Line  Rv.  contemplates  shops. 
Estimated  cost  between  $100,000  and  $150,000.  W.  D.  Faucette, 
Norfolk,  Va.,  Ch.  Engr. 

Ga.,  Tifton — Central  Grocery  Co.  plans  1-story,  75x250-ft. 
warehouse.     Estimated  cost,   $15,000. 

Fla.,  Greenland — Plans  being  prepared  by  M.  C.  Greely, 
Jacksonville,  for  plant  for  Greenland  Town  and  Improvement 
Co.      Estimated  cost,   $50,000. 

Fla.,  Tampa — Company  recently  organized  plans  cold-stor- 
age plant.     Estimated  cost,  $25,000.     Joseph  Mizell,  Pres. 

Ala.,  Birniiughani — Ingalls  Iron  Works  Co.  will  build  addi- 
tion   to   plant.      Estimated    cost,    $50,000.      R.    I.    Ingalls,    Pres. 

Ala.,  Ne«-  Deeatur^F.  L,  Matthews,  Attalia,  Miss.,  inter- 
ested in  construction  of  cotton  compress  in  New  Decatur. 
Estimated  cost,  $75,000. 

La.,  Monroe — West  Monroe  Manufacturing  Co.  will  rebuild 
woodworking  plant.     Estimated  cost,  $50,000. 

Tenn.,  Jellico — Plans  prepared  for  2-story,  50xl00-ft.  fac- 
tory for  Diamond  Hosiery  Mill.     Noted  Jan.   13. 

Tenn.,  Morristown — William  H.  Bostwick,  Jefferson  City, 
plans  3-story,  50xl00-ft.  garage  on  Main  St.  Estimated  cost, 
$20,000. 

Tenn..  Newport — Fred  S.  Bolch  will  build  ice  and  cold- 
storage  plant.     Estimated  cost,  $15,000. 

Ky.,  lioui.sville — (Official) — Bids  will  be  received  about  Mar. 
1  for  3-storv,  60x195-ft.  creamery  for  D.  H.  Ewings  Sons, 
306  West  Breckenridge  St.  John  Bacon  Hutchings  &  Sons, 
1016  Columbia  Bldg.,  Louisville,  Arch.     Noted  Jan.   13. 

Ohio,  Akron — Plans  being  piepared  for  1-story  freight 
house  for  Erie  R.R.,  50  Church  St.,  New  York,  N.  Y.  Estimated 
cost,   $15,000.      R.   C.   Falconer,  New   York,  N.  Y.,   Supt.  Constr. 

Ohio,  BcHaire — Jacob  Boneystele  organizing  company  to 
build   ice-manufacturing   plant.      Estimated  cost,   $50,000. 

Ohio,  ChaBrin  Falls — L.  M.  Williams,  Lake  Shore  Blvd.. 
Bratenahl.  plans  2-story,  45x46-  and  60xl00-ft.  dairy  and 
stable.      Abram   Garfield,    915    Garfield   Bldg.,    Cleveland,    Arch. 

Ohio.  Cincinnati — Plans  being  prepared  by  Elzner  &  Ander- 
son, Arch.,  for  dairy  and  abattoir  for  Longview  Hospital. 
Estimated    cof.t,    $50,000. 

Ohio,  Cincinnati — Bids  will  soon  be  received  by  Zettle  & 
Rapp,  Arch.,  fiil7  .lohnston  lildg..  for  2-story,  78xlOS-ft.  garage 
and   salesroom    for   Sandman   Estate.      Estimated  cost,    $25,000. 

Ohio,  Cleveland — Plans  prepared  by  H.  Haefele,  Arch.,  6S2 
East  102nd  St.,  Cleveland,  for  2-story,  35xll0-ft.  factory  on 
East  72nd  St.   for  Cleveland  Refrigerator  Co. 

Ohio,  Cleveland — Euclid  Glass  Co.,  subsidiary  of  General 
Electric  Co..  plans  50xC5-ft.  and  35x50-ft.  additions  to  plant  on 
Ivanhoe  Rd.  Izant  &  Frink,  Illuminating  Bldg.,  Cleveland, 
Arch. 


Ohio,  Cleveland — Plans  being  prepared  by  Christian, 
Schwartzberg  &  Gaede  Co.,  Arch.,  1900  Euclid  Ave.,  for  2-8tory, 
100xl50-ft.  factory  at  East  22nd  and  Superior  Ave.  for  M.  W. 
Heller,    Cleveland. 

Ohio,  Cleveland — Huron  Portland  Cement  Co.  plans  4-story 
warehouse  at  1726  Merwin  St.     Estimated  cost,  $25,000. 

Ohio.  Cleveland— Benjamin  F.  Merkle,  14006  St.  Clair  Ave., 
plans  57xl04-ft.  warehouse  at  13909-18  St.  Clair  Ave.  Esti- 
mated  cost,    $10,000. 

Ohio,  Cleveland — Plans  being  prepared  for  3-story  factory 
on  East  .'Mth  St.  for  Mustee  Bros.,  3008  Cedar  Ave.  Estimated 
cost,    $30,000. 

Ohio,  CuyahOKa  FalU — American  Steel  and  Wire  Co.  plans 
rod   mill  addition   to  plant. 

Ohio,  XewlmrK — fCleveland  post  office) — American  Steel 
and  Wire   Co.  contemplates  open  hearth  furnace. 

Ohio,  Van  AVert — Cincinnati  Northern  R.R.  plans  to  improve 
shops  at  Van  Wert.  Estimated  cost,  $617,000.  W.  D.  Williams. 
Van    Wert,    Ch.    Engr. 

Ind.,  ]';van.svlllc — Bockstege  Furniture  Co.  plans  addition 
to    plant.       Estimated    cost,    $40,000. 

Ind.,  Kokonio — Plans  being  prepared  bv  R.  L.  Young,  Arch., 
1  Johnson  Bldg.,  for  3-story,  100x114 -ft.  warehouse  foi-  Stand- 
ard Sanitary  Manufacturing  Co.,  Wabash  and  Morgan  St. 
Estimated  cost,   $50,000. 

HI.,  Chicaf^o — Cyclone  Blow  Pipe  Co.  plans  1-story  factory 
at  2542-52  West  21st  St.  Estimated  cost,  $20,000.  C.  R.  Wither- 
spoon,  Aich. 

III.,  Chicago — Bids  will  be  received  about  Feb.  5  by  S.  H. 
Dunford,  Arch.,  for  5-storv,  50x70-ft.  warehouse  for  S.  S. 
David.      Estimated    cost,    $40,000. 

III.,  ChicaKO — S.  Deschauer  plans  2-story  warehouse  at 
1122-24  Frank  St.  Estimated  cost,  $10,000.  J.  B.  Rohn  &  Son, 
Chicago,   Arch. 

111.,  Chicago — Sidney  Loeb  will  build  2-story  factory  at 
3426-28  South  Wabash  Ave.  Estimated  cost,  $22,000.  H.  L. 
Newhouse,    Arch. 

HI.,  Iloopeston — American  Can  Co.  will  enlarge  plant.  Es- 
timated  cost,   $60,000. 

III.,  Joliet — Illinois  Steel  Co.  will  build  benzol  plant. 

Avis.,  Beloit — Preliminary  plans  being  prepared  for  l-storv, 
90x300-ft.  factory  for  Berlin  Machine  Works.  Porter  B. 
Yates,  Pres.     Noted  Jan.  20. 

Wis.,  Green  Bay — Green  Bay  Stockyards  and  I'acking  Co. 
plans  packing   plant   in   spring.      Estimated   cost,    $150,000. 

Wis.,  Menasha — Fox  River  Valley  Envelope  Co.  contem- 
plates   3-story,    4Sx250-ft.    factory. 

Wis.,  Milwaukee — Reported  that  United  States  Steel  Cor- 
poration plans  to  enlarge  plant.  Estimated  cost,  $2,000,000. 
R.    P.    Charlton,    Local    Mgr. 

Wis.,  Oshkosii — Plans  being  prepared  bv  A.  H.  Barber, 
Arch.,  for  2-stoiy  factory  for  E.  H.  Smith,   102  Church  St. 

Iowa,  Muscatine — Continental  Serum  Laboratory  Co.  plans 
plant.     Estimated  cost,  $50,000. 

Iowa,  Sioux  City— Bids  will  soon  be'  received  for  5-storv, 
lOOxlOO-ft.  warehouse  for  William  Tackaberrv  Co..  205  Pearl 
St.  Estimated  cost,  $150,000.  Beuttler  &  Arnold,  609  Security 
Bank  Bldg.,  Arch.     Noted  Nov.  25. 

Iowa,  AVaterloo — Waterloo  Laundry  Co.  will  build  laundry 
at  Jefferson  St.  and  West  Park  Ave.     Estimated  cost,   $50,000. 

Minn.,  Duluth — City  Council  purchased  site  at  12th  Ave., 
E.,  and  London  Rd.  and  will  build  municipal  garage  and 
warehouse. 

Minn.,  Floodwood — Standard  Oil  Co.  plans  to  build  ware- 
house and   supply   tanks. 

Minn.,  Minneapolis — Coffeetine  Manufacturing  Co.  pur- 
chased site  on  University  Ave.  and  will  build  plant. 

Minn.,  Minneapolis — Griggs,  Cooper  &  Co.  plans  factory  on 
University  Ave.     Estimated  cost,   $200,000. 

Minn.,  St.  Paul — C.  F.  Massev  Co.  will  build  plant  in  Midway 
District.     Estimated  cost,  $100,000. 

Kan.,  Halstead — Reported  that  Arkansas  Valley  Interurban 
Railway  Co.  contemplates  building  car  shops.  Estimated  cost, 
$15,000.     Charles  IX  Bell.  Wichita,   Ch.  Engi-. 

Kan.,  Hutchinson — Reported  that  Solvay  Process  Co.,  De- 
troit, Mich.,  plans  addition  to  factory.     Estimated  cost,  $50,000. 

Kan.,  Kansas  City — I>owe  Bros.  Co.  plans  warehouse  and 
distributing    plant    at    Broadway    and    23rd    St. 

Mo.,  Joplin — Plans  being  prepared  by  P.  Simpson,  Arch., 
Carthage,  for  l-storv.  I00x200-ft.  garage  for  Lanpher  Carriage 
and  Auto  Co.     Estimated  cost,  $10,000. 

Mo.,  St.  Charles — International  Shoe  Co.  plans  additions   to 

plant.      Estimated   cost,   $30,000. 

Mo.,  St.  Joseph — Plans  being  prepared  for  factory  and  ware- 
house at  .sth  and  Monterev  St.  for  Standard  Oil  Co.  Estimated 
cost,  $75,000.  R.  N.  Allen,  Chicago,  111.,  Supt.  of  Constr. 
Noted   Dec.    30. 

M«..  St.  I.ouis — Busch-Sulzer  Bros.  Diesel  Engine  Co.  plans 
addition  to  plant.     Estimated  cost,  $40,000. 

Mo.,  St.  Louis — Henrv  Fedder  plans  bakery  at  Marcus 
Ave.  and  Natural  Bridge  Rd.     Estimated  cost,  $10,000. 

Mo.,  St.  Louis — Fred  Medart  Manufacturing  Co.  plans  to 
build    plant.      Estimated    cost,    $40,000. 

Mo.,  St.  I.ouis — St.  Louis  Smelting  and  Refining  Co.  will 
build  3-storv  w;uehouse  at  3108-22  North  Broadway.  Esti- 
mated cost,  $23,000. 

Tex.,    Beaumont — Texas    Steel    Co.    contemplates    building 

plant.     Estimated  cost,  $2,500,000. 

Tex.,  Plainvlew — A.  N.  Deering  and  associates,  Waco,  plans 
cottonseed  oil  mill   at  Plainvlew.     Estimated  cost,   $75,000. 
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Okln..  OknuilKco— I'laiiH  hi-liik'  pripiirrd  !)>•  Hi'il  ('.  Ovit- 
ton,  Aiih.,  .lopllii.  Mo.,  for  L'-Htmy.  '.Mix  ir>U-rt.  fiirUny  for 
UiiKi'd  Stiurluiiil  ami  Slieut  Ali-tal  WorkH.  lOHtlmuloil  i-oMt. 
tlU.OtiO. 

Wniih..  Si-n»ll«- — I'lana  piiMmirtl  liy  .1,  U.  WfHt.  ("li.  I';ii^'i-. 
of  Coiiin.  I'ort  of  Seiittlo,  for  l-Mlory  ri'lnforccd-coiicrcti- Imlhl- 
IllK  to  houH<<  coniprcMtior  plant  of  wtoraKi'  bulUllliK-  lOHllinali-d 
C08t,   $30,UU0. 

Winh.,  'rnfuiiin — Tncoma  SiiiPltltiK  Co.,  HUbuldlary  of  Aiiic  r- 
Icun  SmeltliiK;  and  ItotlnInK  Co.,  plans  rollnery.  Estlnialcil 
cost,  $;t.')(i,aii(i. 

Or»'..  Anliliinil — Uouorted  that  OrCRon-lItah  .SuKnr  Co.,  Sail 
LaUr  CUv,  I'lah,  will  «oon  award  contrni-t  for  plant.  KhII- 
niatod  fo.st.   $.'iO0,O00. 

»»r«'.,  I'lirtlnnd — ITnltod  States  Bakery  Co.  have  had  jjlans 
prepared  for  1-story.  lOOxlOO-ft.  addition  to  plant.  Kstlmatcd 
cost.    $10,000. 

*°iillf..  L.OII  .ViiKcleM — Los  Aneeles  Public  Market  Co.  con- 
toinplatus  2-story  market  building  and  6-story  concrete 
w  alehouse. 

Ciilir..  Torninef — Llewellyn  Iron  Works  will  construct 
plant.      K.stlniatid    eo.st.    $400,000. 

N.  U..  St.  John — I'lans  behiK  prepared  for  rebuilding  plant 
of  W.  U.  Thorne  iVi  Co..  Ltd.,  Market  S<|.  Ustiniatcd  cost, 
$50,000.      F.   N.   ISrodle.    12   rrineess   St..   Arch. 

Oiit.,  Ileiiwortli — l!\-l:iw  passed  piovlding  loan  of  $12,000 
to  Hepworth  Silica  Pressed  Ilrlck  Co..  Hruce  St.,  for  building 
brick  nianul'acluring  plant.     C  S.   Hlock.   .Mgr. 

Ont.,  Kliirnrdliir — Ontario  Peoples  Salt  and  Soda  Co.  plans 
addition  to  plant.  Estimated  cost,  $H,000.  John  Tolniie, 
Mgr. 

Out.,  LlndHay — T.  Hudgson,  9  Tecumseh  St.,  Orillia,  will 
build  chemical  plant.     Kstiniated  cost,  $60,000. 

Out..  Snnilii — Lock  wood,  Green  &  Co.,  Boston,  Mass.,  con- 
templates building  factory  at  Sarnia.    Estimated  cost,  $500,000. 

IIId.>«   lu  iiud   CoutraotM   Awarded 

Mass.,  Boston — .lohn  Hcclt,  30  State  St..  awarded  contract 
for  1-storv.  6.'Jx:i5-l't.  storage  building  to  S.  J.  GERRIOR,  14fi 
Tyler  St.,  Boston.     Estimated  cost,  $15,000. 

MnsN.,  nruokline — Frank  Turner  awarded  contract  for 
2-storv.  lOOxlOO-ft.  garage  to  ADAMS,  I'OND  CO.,  584  Colum- 
bia  Rd.,    Boston.      Estimated    cost,    $40,000. 

Mass.,  Dudley — Contract  awarded  to  H.  WALES-LINES  CO., 
134  State  St.,  Meriden,  for  5-story,  50xl00-ft.  knitting  mill 
for  Stevens  Linen  Mills. 

MasK.,  Medfleld — Colonial  Realty  Trust  Co.,  Boston,  will 
build  2-story,   110x240-ft.  garage   by  day  labor. 

R.  I.,  Providence — Contract  awarded  to  JOHN  G.  Mc- 
PHORSON,  Providence,  for  1-story,  lOOxlOO-ft.  garage  for 
George  H.  Calhoune.     Estimated  cost,  $30,000. 

Conn.,  Hartford — Billings  &  Spencer  Co.,  Park  and  Laurel 
St.,  awarded  contract  to  J.  H.  GKOZIER  CO..  721  Main  St., 
for  2-storv,  50x97-ft.  addition  to  forge  shop.  Estimated  cost, 
$10,000. 

Conn.,  Hartford — Contract  awarded  to  THOMAS  MALCOLM, 
118  Asvlum  St..  for  1-story,  74xll3-ft.  garage  and  service 
station'  for  Pierce-Arrow  Service  Station  Co.,  Spruce  St. 
Estimated  cost,   $15,000. 

Conn.,  Stalford  Springs — (Ofhcial) — Stafford  Worsted  Co. 
awarded  contract  for  1-story,  115x200-ft.  factory  to  TORRING- 
TON  BUILDING  CO.      Estimated  cost,   $15,000.     Noted  Jan.   13. 

Conn.,  '\Vnterl>ury — Chase  Metal  Co.  will  build  1-story, 
40x400-ft.  temi)Oiarv  warehouse  by  day  labor.  Estimated  cost, 
$10,000.     Noted   Oct.   7. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official) — Con- 
tract awarded  to  WELLS  BROS.  CO..  33  West  42nd  St..  for  9- 
story,  lOOxlOO-ft.  factory  at  25th  St.  and  10th  Ave.  for  Mar- 
ginal   Realty    Co.      Estimated    cost,    $150,000.      Nored    Nov.    11. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Contract  awarded  to  FRED  T.  LEY  CO.,  52  Vanderbilt  Ave.,  for 
8-story  reinforced-concrete  warehouse  and  service  station  at 
521-53  West  .T7th  St.  for  Willys-Overland  Co.,  Toledo,  Ohio. 
Estimated  cost,  $300,000. 

N.  Y.,  PougUkeepsie — Percival-Smith  Co.  will  build  3 
factories  by  day  labor.     Estimated  cost,   $100,000. 

N.  Y.,  Rocliester — Contract  for  masoniy  for  1-story,  133x 
222-ft.  factory  on  Gas  St.  for  Bausch  &  Lomb  Optical  Co. 
awarded  to  STALLMAN  &   SONS.      Estimated   cost,   $18,000. 

X.  Y.,  Vtica — Llnde  Air  Products  Co.  awarded  contract  for 
1-story,  100xl50-ft.  plant  at  Walnut  and  Stark  St.  to  R.  RICH- 
ARDS &  SON  CO.,  246  Elizabeth  St.  Estimated  cost,  $15,000. 
Noted   Dec.    16. 

N.  J.,  Bloomfield — Peerless  Tube  Co..  79  Murray  St.,  New 
York,  N.  Y.,  awarded  contract  for  2-story,  50xll0-ft.  factory 
to  SALMOND  BROS.  CO.,  526  Elm  St.,  Arlington.  Estimated 
cost,   $13,000. 

Penn..  Lebanon — Contract  for  100x220-ft.  factory  for 
Donaghmore  Iron  and  Steel  Co.  awarded  to  GEORGE  P. 
SPEICHER. 

Penn.,  Philadeliiliia — Contract  for  factory  at  Jasper  and 
Ontario  St.,  lor  Bush  &  Ferry  Co.  awarded  to  ROBERT 
BEATTY  &■  BROS.,  2321  East  Fletcher  St.,  Philadelphia,  at 
$28,000. 

Penn.,  Wiiliamsport — Contract  awarded  to  BOWERS  & 
WARD,  Milton,  for  1-storv,  67x200-ft.  factory  for  Keystone 
Talking  Machine  Co.     Estimated  cost,  $12,000. 

Del.,  WIlminsTton — General  contract  awarded  to  JOHN  E. 
HEALY  &  SONS  for  1-story,  30x225-ft.  factory  for  Electric 
Hose  and  Rubber  Co.,   12th  and  Dure  St. 

Md..  Baltimore — Contract  awarded  to  ADAM  KRATZ,  343 
South  Smallwood  St.,  for  1-  and  2-story,  45x80-ft.  warehouse 
for  E.  H.  Koester,  644  West  Lexington  St.  Estimated  cost, 
$20,000. 

Md.,  Baltimore — Wise  Bros,  awarded  contract  for  6-story 
warehouse  at  21-37  Wyoming  St.  to  PRICE  CONCRETE  CON- 
STRUCTION CO.     Estimated  cost.  $40,000.     Noted  Jan.  13. 


Md.,  lllKlilnndtotvn — Contract  awardcil  to  U.  li.  MASON 
:i0S  West  .MihII.hou  St.,  Hiiltlinorc,  for  102xl20-ft.  Htorugo  build- 
ing   for   Crown   Cork    and   Heal   Co.,   Guilford    Ave.   and   OUvur 

II.  r.,  UuMhluKlon — Contract  awarded  to  M1';LT(JN  CON- 
STUIICTION  CO.,  Keul  l';Mlalc  Trust  Bldg.,  for  ;i-Htory,  lii'.ix 
150-fl.  KMiagii  for  JoHcpli  L.  Lcary,  2(;ih  and  M  St.,  N.  W. 
iO.illiiialed    eoHl,    $511,11(10. 

W.  Va.,  Iluiilinr' -Vacuum  Milk  Can  Co.  will  build  150x200- 
ft.  lirick  and  steel  plant  by  day  labor.  Ustlniuted  cost,  $25,000. 
.Noted   Oct.    2S. 

4;a.,  <:i'darlown — Ci^dartown  (."otion  and  lOxport  (,"o.  awarded 
i-onlract  for  75x25r.-ft.  and  tiOxlOO-ft.  addilioiiH  to  plant  to 
.1.    II.    DIIKI':    fi    SON,   Annlslon.    Ala.       EHtimated    cost.    $25,000. 

iin.,  l':n(»n«own — Contract  awariled  to  J.  W.  Mc.MlLLAN  K. 
SON.  .MilledKi'vlile,  for  2  wai -hou.Mes.  70xl50-tt.  and  COxlOO-ft. 
for   1';.   15.   IC/.ell.      Kstinialed  cost,  $15,000. 

Kin..  .laekMunviile  Contract  awarded  to  FLORIDA  KNfJI- 
Ni;i;UIN(;  and  CO.N'.sTRIH'TING  (;0.  for  2-story  factory  for 
Curlier    Invistinenl    Co.       lOslimalcd    cost,    $10,000. 

Ohio,  Cleveiand — Chandler  Motor  (^ar  (Jo.  awarded  contract 
for  l-story.  (UlxlOO-fl.  .Hldltlon  to  plant  on  East  131st  St.  to 
FRAZER  CONSTRUCTION  CO.,  Cleveland.     Noted  Jan.  20. 

Oiiiti,  SiiriuKtleld — (Olllcial) — Robblns  &  Myers  Co.  awarded 
contract  for  4-story.  300x300-ft.  addition  to  plant  to  STRUC- 
TURAL STEEL  CO.,  Dayton.  Estimated  cost,  $150,000.  Noted 
Jan.    13. 

Ohio,  YouuKMtowii — llrier  Hill  Steel  Co.  awarded  contract 
for  S4  l>yi)rodu(ls  coke  ovens  and  benzol  plant  to  H.  KOP- 
PERS   CO.      Estimated    cost.    $2,000,000. 

III..  Clilongo— American  Ever  Ready  Co.,  1238  South  Michi- 
gan Ave.,  awarded  contract  for  4-story  factory  to  E.  W. 
SPROUL   CO.,    1120   West    35th   St.      Noted   Dec.    23. 

Hi.,  Cliieago— E.  A.  Cuniniing  awarded  general  contract  for 
1-Htorv.  S5xl50-ft.  factory  at  740  Albany  Ave.  to  A.  HAUGAN. 
126  North  Sheldon   St.      Estimated  cost,  $15,000.     Noted  Jan.   20. 

Hi.,  (hivago — Contract  for  4-story  garage  at  416  Federal 
St.  for  F.  McMahon  awarded  to  MUELLER  CONSTRUCTION 
CO.,  Chicago.     Estimated  cost,  $40,000. 

Hi.,  (iiieago — Contract  for  masonry  for  2-story,  50x291-ft. 
printing  plant  for  Manz  lOngraving  Co.  awarded  to  J.  T. 
GROSSIOR  CO.,  133  West  Washington  St.  Estimated  cost, 
$18,000. 

lii.,  Ciileago — National  Carbon  Co.,  Joliet,  awarded  general 
contract  to  E,  W.  SPRCnJL  CO.,  1120  West  35th  St.,  for  4-story 
manufacturing  building. 

HI.,  C'iiieago — (Jeneral  contract  awarded  to  H.  C.  SIEBOLT, 
1035  Diversey  Paikway,  for  2-story.  50xlOO-ft.  addition  to 
warehouse    of   North    Shore    Fireproof    .Storage    Co. 

III..  Chicago— Contract  awarded  to  H.  EILENBEIGN  &  CO., 
Chicago,  for  5-story  garage  at  218  West  Monroe  St.  for  United 
Garage  Co.      Estimated  cost,   $20,000. 

\Vi.>4.,  Carrollviile — American  Tar  Products  Co.,  208  South 
La  Salle  St.,  Chicago,  111.,  awaided  contract  for  plant  to 
CLEARY-WHITE  CONSTRUCTION  CO.,  105  West  Monroe  St., 
Chicago,   111.      Estimated   cost,   $200,000. 

Wis.,  Mndisou — Contract  awarded  to  WORDEN-ALLEN 
CO.,  208  South  La  Salle  St.,  Chicago,  111.,  for  1-  and  2-story, 
170x225-ft.  plant  for  French  Battery  and  Carbon  Co.  Noted 
Dec.   23. 

Wis.,  Manitowoc — J.  F.  Rappel  &  Co.,  South  15th  St., 
awarded  contract  for  3-story,  60x80-ft.  warehouse  to  BLAKE 
CONSTRUCTION  CO.,  Appleton.     Noted  Dec.   23. 

Wis.,  Niagara — General  contract  awarded  to  IMMEL  CON- 
STRUCTION CO..  200  North  Main  St.,  Fond  du  Lac,  for  1-story 
machine  shop  and  power  house  for  Kimberly,  Clark  Co., 
Neenah.     Estimated  cost,   $16,000. 

Wis.,  Oshkosli — Cook  &  Brown  Lime  Co.  awarded  contract 
to  C.  R.  MEYER  &  SONS  CO.,  50  State  St.,  for  masonry  for 
brick  manufacturing  plant. 

Wi.s.,  Sheitoygun — Contract  awarded  to  FRANK  GEIB,  1439 
South  9th  St.,  for  2-story,  75x75-ft.  factory  for  Meyers  Machine 
Co.,   1018   Indiana  Ave. 

Neb.,  Lincoln — McDonald  Estate  awarded  contract  for 
2-storv,  50xl42-ft.  garage  to  OL.SON  CONSTRUCTION  CO., 
Chapin   Bldg.      Estimated   cost,   $15,000. 

Mo.,  Kansas  City — George  L.  Brown  &  Son,  1300  R.  A.  Long 
Bldg.,    will   build   2 -story,   80xl00-ft.   warehouse   by  day   labor. 

Estimated  cost.   $25,000. 

Mo.,  St.  Loui.s — Contract  awarded  to  W.  SHASSERE,  5864 
Theodosia  Ave.,  for  2-story,  33x80-ft.  factory  on  Easton  Ave. 
for  Larmore  Ice  Cream  Co..  4067  Washington  Ave.  Estimated 
cost,  $15,000.     Noted  Dec.  16. 

Mo.,  St.  Louis — Contract  awarded  to  JOHN  HILL  &  CO., 
Syndicate  Trust  Bldg.,  for  3-story  warehouse  and  foundry  for 
Mathes  Iron  and  Metal  Co.,  3132  North  Broadway.  Estimated 
cost,   $25,000.     Noted  Jan.  13.  ? 

Mo.,  St.  Louis — General  contract  awarded  to  JAMES 
BLACK  MASONRY  AND  CONSTRUCTION  CO.,  Wright  Bldg., 
for  5-storv,  40x61-ft.  plant  for  St.  Louis  Brass  Manufacturing 
Co.     Noted  Jan.   20. 

Ark.,  Rush — Contract  awarded  to  JOHN  CHAPMAN,  Joplin, 
Mo.,  at  $22,000  for  zinc  mill  concentrating  plant  for  Edith 
Mining   Co. 

Utah,  Delta — Contract  for  plant  for  Southern  Utah  Sugar 
Co.  awarded  to  JOSEPH  SILVER,  Salt  Lake  City.  Estimated 
cost,   $500,000. 

Calif..  Los  Angeles — Los  Angeles  Soap  Co.  awarded  con- 
tract for  4-story.  Class  C  brick  warehouse  on  Banning  St.  to 
ALPETER,  HALL  &  APPETER,  Ferguson  Bldg.,  at  $23,000. 
Noted   Dec.    2. 

Calif.,  Los  Angeles — Panama-Pacific  Warehouse  Corpora- 
tion, Trust  and  Savings  Bldg.,  awarded  contract  for  5-story, 
200x400-ft.  reinforced-concrete  warehouse  to  STONE  &  WEB- 
STER, Boston,  Mass.     Estimated  cost,   $400,000. 
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fiilif.,  I'ittHburK — Hercules  Powder  Co.  awarflerl  contract 
for  redwood  tanks  to  REDWOOD  MANUFACTURING  CO.,  479 
Bryant  St.,  San   Francisco,  at  jilO.OOO. 

C'niif.,  Sacramento — D.  Duval  and  B.  F.  Ivv  awarded  con- 
tract lor  1-story  laundry  to  (;i<:ORGl>:  I).  HUDM'ITTT,  California 
Fruit   Growers'    Bldg.      Estimated   cost,    $50, ()()().      Noted    Jan.    6. 

Calif..  Sail  Francisoo^ — Contract  awarded  to  VAN  SANT- 
HOUC.HTON  CO.,  SOU  Market  St.,  for  roinforced-concretc  foun- 
dry tor  Union  Iron  Works.     Estimated  co.st,  $100,000. 

Calif.,  Van  Nuy.s — Contract  awarded  to  ANDERSON-BARN- 
GROVER  CO.,  San  Jose,  for  additions  to  plant  of  Van  Nuys- 
Owensmouth-Marion  Growers  and  Canners  Association.  Esti- 
mated   cost.    $10,000. 

Ont.,  Ft.  VViiliaiii — Davidson  &  Smith  awarded  contract 
for  grain  elevatoi-  to  BARNIOTT  &   McQUEEN. 

FEDERAL  GOA'ERNMENT  WOIIK 
Propo.setl    VV«»rk 

MaH.s.,  noston — Piling — Bids  will  be  received  by  Bureau  of 
Supplies  and  Accounts.  Navy  Dept.,  Washington,  D.  C,  until 
10  a.m..  Pell.  S.  for  furnishing  and  driving  26  new  yellow  pine 
or  oak  bearing  piles  at  Navy  Yard,  Bo.'iton;  also  for  removing 
old  piles,  Schedule  No.  9,224. 

MaMH..  lioNton — Heating  System — Plans  being  prepared  by 
Bureau  of  Yards  and  Docks,  Navy  Dept.,  Washington,  D.  C, 
for  heating  system  for  foundry  at  Navy  Yard,  Boston. 

IV.  v.,  Ilatavia — Post  Office — Bids  will  be  received  by  James 
A.  Wetmore,  Act.  Superv.  Arch.,  Treasuiv  Dept.,  Washington, 
D.  C,  until  3   p.m.,  Feb.  24,  for  U.  S.  post  office  at  Batavia. 

Md.,  Iiuliaii  Head — Buildings — Bids  will  be  received  by  H. 
R.  Stanford,  Ch.  of  Bureau  of  Yards  and  Docks,  Navy  Dept., 
Washington.  D.  C,  until  11  a.m.,  Feb.  19,  for  alterations  to 
Building  No.  172  and  extending  Building  No.  166,  Naval  Prov- 
ing Ground,   Indian   Head. 

MIcli..  Sauit  Ste  Marie — Steel — Bids  will  be  received  by  Lt. 
Col.  Mason  M.  Patrick,  Corps  of  Engr.,  until  noon.  Feb.  23, 
for  200  tons  of  steel  for  guard  gates  of  Fourth  Lock. 

Tex.,  Galveston — Boat  Basin — Bids  will  be  received  by 
James  A.  AVetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington. D.  C,  until  3  p.m.,  Feb.  15,  for  boat  basin  at  U.  S. 
Quarantine  Station,  Galveston. 

Coio.,  Denver — Cement — Bids  will  be  received  at  office  of 
U.  S.  Reclamation  Service.  505  Tramway  Bldg..  Denver,  until 
10  a.m..  Feb.  2,  for  furnishing  from  13,000  to  20,000  bbl.  port- 
land  cement. 

Colo.,  Pueblo — Munition  Plant — Edward  Keating  has  intro- 
duced bill  in  Congress  asking  for  appropriation  of  $8,000,000 
for   government   munition    plant   at   Pueblo. 

\Vash.,  Seattle — Spillway  Gates — Bids  will  be  received  at 
U.  S.  Engineer  Office,  Seattle,  until  noon,  Feb.  16,  for  spillway 
gates. 

Panama — Metal  Supplies — Bids  will  be  received  by  Maj.  F. 

C.  Boggs,   Gen.   Pur.   Agt.,   Panama   Canal,    Washington,   D.    C, 
until  10:30  a.m.,  Feb.  23,   for  furnishing  metal  supplies. 

Panama — Miscellaneous  Supplies — Bids  will  be  received  by 
Maj.  F.  C.  Boggs,  Gen.  Pur.  Agt.,  Panama  Canal,  Washington, 

D.  C.    until    10.30    a.m.,    Feb.    4,    for   furnishing    miscellaneous 
supplies. 

Panama — Miscellaneous  Supplie.s — Bids  will  be  received 
by  Maj.  F.  C.  Boggs,  Gen.  Pur.  Agt.,  Panama  Canal,  Washing- 
ton, D.  C,  until  10:30  a.m.,  Feb.  10,  for  furnishing  miscellane- 
ous supplies. 

Bids  lu  and   Contracts   Awarded 

N.  Y.,  Horuell — Post  Office — Lowest  bids  receive<l  Jan.  19 
for  U.  S.  post  office  at  Hornell,  (a)  limestone,  (b)  sandstone. 
were  as  follows:  Durolithic  Co..  Buffalo.  N.  Y.,  (a)  $63,123. 
(b)  $68,123;  Thomas  W^  Cissell,  Wooster,  Ohio,  (a)  $63,000,  (b) 
$64,800;  G.  W.  Stiles  Construction  Co.,  Chicago,  111.,  (a)  $61,- 
863,    (b)    $64,863.      Noted   Dec.   16. 

N.  Y.,  AVaterloo — Post  Office — Bids  were  received  Jan.  21 
for  U.  S.  post  office  at  Waterloo  as  follows:  George  W.  Stiles 
Construction  Co.,  Chicago,  111.,  $54,176:  Westchester  Engineer- 
ing Co.,  "White  Plains,  $54,700;  George  C.  Rossell,  Rochester, 
$56,571.     Noted  Dec.   16. 

N.  J.,  Hackensack — Post  Office — Lowest  bids  received  Jan. 
17  for  U.  S.  post  office  at  Hackensack,  (a)  limestone,  (b)  sand- 
stone, were  as  follows:  Charles  McCaul  Co.,  1715  Sansom  St.. 
Philadelphia.  Penn.,  (a)  $75,818,  (b)  $83,818;  R.  P.  Farnsworth 
&  Co.,  Owensboro.  Kv..  (a)  $75,500,  (b)  $78,500;  Frymier  K- 
Hanna  Co..  25  West  45th  St.,  New  York,  N.  Y.,  (a)  $72,761,  (b) 
$76,700.     Noted   Dec.   16. 

Penn.,  RirtRwav — Post  Office — Contract  for  U.  S.  post  office 
at  Ridgwav  awarded  to  COLONIAL  CONSTRUCTION  AND 
SUPPLY  CO.,  Charlottesville,  Va.,  at  $50,999.  Noted  Nov.  25 
and  Jan.  6. 

\V.  Va.,  HiintinKton — Post  Office — All  bids  received  Nov.  Ifi 
for  IT.  S.  post  office  at  Huntington  rejected.  Noted  Oct.  14 
and  Nov.  25. 

W.  Va.,  Wheeling — Lock  Gates — Contract  for  installing 
lock  gates  at  Dam  No.  14.  Ohio  River,  awai'ded  to  INDRPIOND- 
ENT  BRIDGE  CO.,  Pittsburgh,  Penn,,  at  $35,490.    Noted  Dec.  16. 

W.  Va.,  AVheelinc — Power  Houses — Lowest  bids  received 
Jan.  22  for  power  houses  at  Dams  Nos.  16  and  17,  Ohio  River, 
were  as  follows:  Davton  &  Francis.  New  Martinsville,  Dam 
16  $19  989-  Dam  17,  $20,188;  Ohio  Building  and  Construction 
Co..  Cincinnati,  Ohio,  $18,950  and  $19,900;  Earle  &  Evason, 
Brilliant.  Ohio,  $19,550  and  $19,898:  Newport  Contracting  and 
Engineering  Co..  Newport  News,  Va.,  $17,463  and  $18,563. 
Noted  Dec.   23. 

Ga..  Atlanta — Cement — Bids  were  received  Jan.  17  foi-  fur- 
nishing and  delivering  at  U.  S.  Penitentiary  8.000  bbl,  port- 
land  cement,  (a)  exclusive  of  sacks,  (b)  including  sacks,  as 
follows:  (a)  V.  H.  Kriegshaber,  Atlanta,  $10,800;  R.  O.  Camp- 
bell Coal  Co.  Atlanta,  $10,860;  Carolina  Portland  Cement  Co., 
Atlanta,  $11,040;  (b)  Sciple  Bros..  Atlanta.  $14,560;  Atlas  Port- 
land Cement  Co.,  30  Broad  St.,  New  York,  N.  Y..  $19,440;  Kos- 
mos  Portland  Cement  Co..  Inc..  Louisville.  Ky.,  $14,880.  Noted 
Jan.    6. 


Fia.,  Pensacola — Building — Contract  for  Building  No.  52, 
Navy  Aeronautic  Station,  Pensacola,  awarded  to  S.  F.  FLUG- 
HUM  &  CO.,  Pensacola,  at  $12,979.     .Noted  Dec.   16  and  Jan.   13. 

Fin.,  St.  PeterslMirK — Post  Office — Contract  for  U.  S.  post 
office  at  St.  l'eteisl)urg  awarded  to  M.  L.  HOLLADAY.  Greens- 
boro.  N.   C,   at   $.S9,717.      Noted   Nov.   25   and   Jan.   6. 

Minn..  Anoka — I'ost  Office — Lowest  bids  received  Jan.  IS 
for  U.  .S.  post  office  at  Anoka,  (a)  limestone,  (b)  sandstone, 
were  as  follows:  G.  W.  Stiles  Construction  Co.,  Chicago,  111., 
(a)  $41,835,  (b)  $42,135;  A.  W.  Lane,  19  South  La  Salle  St., 
Chicago,  111.,  (a)  $42,633,  (b)  $42,983;  W.  D.  Lovell,  Minne- 
apolis,  Minn.,    (a)   $41,250.     Noted  Dec.   16. 

.Minn..  Winona — Conduits,  Etc. — Contract  for  conduit  and 
wiring  system,  lighting  fixtures,  etc.,  in  U.  S.  courthouse  and 
post  otlice  at  Winona  awarded  to  CARROLL  ELECTRIC  CO., 
Washington,    D.   C,   at   $4,190.      Noted   Jan.   6. 

Neb.,  Aurora — Post  Office — Contract  for  U.  .S.  post  office 
at  Aurora  awarded  to  HEMAN  CONSTRUCTION  CO..  St.  Louis, 
Mo.,  at   $43,327.     Noted   Nov.   IS   and   Dec.   30. 

Hawaii,  Pearl  Harbor — Marine  Railway — Contract  for  ma- 
rine railway  at  Naval  Station,  Pearl  Harbor,  awarded  to 
.SPALDING  CONSTRUCTION  CO.,  San  Francisco,  Calif.,  at 
$95,295.     Noted  Oct.   21,  Nov.  25  and  Dec.  23. 

CANALS,    DITCHICS    AND    IRRIGATION 
Proposed  Work 

IV.  Y.,  Albany — Barge  Canal  Woik — Bids  will  be  received 
until  noon,  Feb.  16,  by  W.  W.  Wotherspoon.  State  Supt.  Pub. 
Wks.,  foi-  completing  lock,  dam,  etc.,  at  May's  Point  under 
Contract  No.   4G-B.      Estimated  cost,   $314,660. 

X.  Y.,  Albany — Barge  Canal  Woik — Bids  will  be  received 
until  noon,  Feb.  16,  by  W.  W.  Wotherspoon,  State  Supt.  Pub. 
Wks.,  for  completing  canal  from  west  line  of  Wayne  County 
to  east  end  of  Contract  No.  23-A  at  Kings  Bend  under  Con- 
tract No.  63-.^.     Estimated  cost,  $567,745.     Noted  Jan.  6. 

N.  Y.,  Albany — Barge  Canal  AVork — Bids  will  be  receive<l 
until  noon,  Feb.  16,  by  W.  W.  W'otherspoon.  State  Supt.  Pub 
Wks.,  for  substructure,  superstiiicture  and  approaches  of 
highway  bridge  over  Mohawk  River  near  Little  Falls,  at  about 
Barge  Canal  Center  Line  Station  No.  4246  under  Contract 
No.    122.      Estimated   cost.    $59,339. 

Md.,  Brooklyn — Dredging — Tentative  plans  prepared  for 
John  W.  Culver  for  dredging  in  Patapsco  River.  Anne  Arundel 
County,   and   for   construction   of  w'harves. 

Ga.,  Monroe — Drainage — Surveys  being  made  of  Alcony 
River  Diainage  District.  William  D.  Alexander.  Charlotte, 
N.   C,    Engr. 

Tenn.,  Henderson — Drainage — Surveys  made  for  12  mi. 
drainage  canal   in   Chester  County. 

Tenn.,  Lexington — Canal — Hendeison  County  Court  con- 
templates  Middleton    Creek    Drainage   Canal,    7   mi. 

Tenn..  Trenton — Ditch — Forked  Deer  Drainage  District 
plans  ditches  in  Gibson,   Madison  and  Crockett  Counties. 

111.,  AVest  Kankakee — (Kankakee  post  office) — Drainage— 
Kankakee  County  contemplates  drainage  system  in  West 
Kankakee.     Estimated  cost,  $57,350. 

Iowa,  Sioux  City — Straightening  Channel — Preliminary 
surveys  and  estimates  being  prepared  for  straightening  18  mi. 
of  channel  of  Soldier  River.  C.  Moriarty.  600  North  Bank 
Bldg.,   Sioux  City,    Engr. 

Minn.,  Jackson — (Official) — Ditch — Bids  will  be  received 
until  10  a.m.,  Feb.  15,  by  P.  D.  McKellar,  County  Audr.,  for 
Judicial    Ditch    No.    35    in    Jackson    County.      Estimated    cost, 

$58,256.      Noted    Dec.    30. 

Kan..  Westmoreland — Channel — Contract  will  be  awarded 
about  Mar.  15  for  changing  channel  of  Vermilion  River  and 
2  tributaries  in  I?ellevue  Drainage  District.  Pottawatomie 
County.     V.  R.  Parkhurst,  Topeka,   Engr.     Noted  Jan.  13. 

Neb.,  Auburn — Drainage — Drainage  District  No.  3.  Nemaha 
County,  being  organized,  and  will  drain  3.600  acres  of  land. 
G.  W.  Hopkinson  and  R.  G.  Wilkinson,   interested. 

Tex..  Harlingen — Irrigation — No  bids  were  received  Dec. 
30  by  Board  of  Directors  of  Cameron  County  Irrigation  Dis- 
trict" No.  1  for  extending  canal,  about  411,000  cu.yd.  of  excava- 
tion.     Noted    Dec.    16. 

Idaho,  Idaho  Falls — Irrigation — Bids  will  be  received  until 

noon,  Feb.  1,  at  office  of  Idaho  Irrigation  District,  226  Salis- 
bury-Earl Bldg.,  for  battery  of  reinforced-concrete  gates, 
radial  type,  at  head  of  Boomer  Canal. 

Ore.,  Grandview — Irrigation — Preliminary  surveys  com- 
pleted for  irrigating  12,000  acres  for  .Suttle's  Lake  Irrigation 
District,  Jefferson  County.  Estimated  cost,  $60,000.  George 
S.  Young,  Project  Engr.     Noted  Nov.  11. 

Calif..  Lindsay — Tirigation — Plans  being  prepared  by  F.  E. 
Digert.  Oakland,  for  canal  system  for  Lindsay-Strathmore 
Irrigation  District.     Estimated  cost,  $1,250,000.     Noted  Nov.  11. 

Calif.,  Modesto — Irrigation — Plans  i>eing  prepared  by  A. 
TIerrman.  Ch.  Engr.,  for  reinforced-concrete  spillway  at  end 
of  lateial  No.   6  for  Modesto  Irrigation  District. 

Calif.,  Modesto — Irrigation — Reported  that  Modesto  Irri- 
gation   District    will    improve    main    canal.      Estimated    cost, 

$275,000. 

Calif.,  Stockton — Irrigation — Plans  prepared  for  irrigation 
system  for  West  Side  Irrigation  District.  Estimated  cost, 
$'285,000.     Walter  G.  Hunter,   Stockton,    Engr.     Noted   Jan.    20. 

B.  C.  Victoria — Dredging — Victoria  Inner  Harbor  Associa- 
tion plans  to  dredge  northwest  passage,  north  of  Pelly  Island, 
between  Songhees  Point  and  Work  Point.  A.  F.  Mitchell.  Act- 
ing Dist.   Engr. 

Bids  In  and  Contracts  Awarded 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official) — 
Dredging — Bids  received  Jan.  13  for  dredging  North  River 
from   103d   to  109th  St.,   33.000  cu.yd.,   rejected.     Noted  Jan.   20. 
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■  ml.,  lliirMiird  (  l()  —  |)lt('h — CoiUrnct  for  Dclllali  llliickor 
Dllili  III  .M.MUi.o  Township  awiirtlod  to  .SUKIIUN  liHOS. 
DHAIN   TIM')  t'lV,   Mnrlon,   liul.      Notod    Doc.    Ifi. 

Intl.,  Purr  mOIIIcIiiI) — Ditch — Continot  awarded  to  KIR- 
MAN  TIlo.MI'SDN.  Ui'iiMHolner,  for  ditch.  J.  E.  Altor,  Supt. 
of   CoiLslr.      Ni.t..!    .Inn.    13. 

Mliin.,  llrnihljl-  Ditch— Contrnrt  for  ditch  nwnnlod  to 
AMKUICA.N    1>1! AI.\A(JK   CO.,    Thief  niver    riillB,    \V1h.,    $ri2.r,nn. 

Mliiii.,  UoMcmi  -Pitch — Contract  awnrdod  to  NOKTII- 
WIOSTIOK.N  1>1!.\I.N'Ai;K  CO.  for  County  Ditch  No.  23  In  UoHCaii 
Couiil> . 

Mo.,  MpiiiiiIiIm — (("iniclnl) — Drnlnn»f o--Conlrnct  for  17.3  nil. 
of  drainage  ditcli  for  \V\acandn  lUvcr  Drainage  District  No.  I 
nwnrded   to  STKKNHICIJC.   r.WOS.,   ChlcuRO.   III.      Noted    Doc.    30. 

Mo.,  I*o|>lnr  Illuir--<Otl\clan  —  Ditches— Contract  for  4 
dralnaKf*  dlt<-h(>s  and  cleaning  1  sloti^h.  niHo  for  1  wooden 
hrldKc  noro.ss  main  <lltch  awarded  to  K.  A.  WAI-KKK,  Poplar 
niuff.     Niiled   Doc.   ;>. 

.Vrk.,  Mnrlon— (Omclnl) — Ditches— Contract  foi-  11  nil.  of 
ditches  for  l^rltlomleii  Countv  Drainage  District  No.  7  awardcil 
to   H.    H,    .vt    C.    A.    .McWIIJ.IAMS,    Chicago,    111.      Noted    Dec.    3(1. 

.\rk..  WnNliliiKtoii  —  Dralnatre — Hempstead  County,  Ozan 
DIstrU't  No.  1  awaKled  contract  for  dralnane  system  to  K.  J. 
HAHN.    Little    KocU. 

Cnllf.,  (oliiHn — IrrlKntlon — Contracts  awarded  to  DABKR 
&  SON  for  ni.iiii  ditch.  2 'A  ml.  lonR.  and  to  CHAULKS  UorKlO 
for  laterals  and  drain  ditches  for  Cheney  Slouch  IrrlRation 
District.      Noted    Doc.    23. 

rnlir..  Onkilnio — (Omdal) — Irriptfition — Contract  awarded 
to  JAMICS  WII.r.l.^ON.  Oakdale.  at  $70,000  for  irrigation  work 
in  Oakdale  IrriBation  District.     1!.  .Smith,  Engr.     Noted  Dec.  30. 

:»iiscKi,i, am;<)i  s 

PropoNt'd   Work 

MnNM.,  Qiiiiiov — Klimination  of  Crade  Crossings — New  York, 
New  Haven  &  Hartford  U.R.  contemplates  eliminating  grade 
crossings  in  citv.  Kdward  Gagel,  New  Haven,  Conn.,  Ch. 
Engr. 

MasN.,  Stonelinm — Fire  Stations — Plans  being  prepared  for 
3-wav  fire  stations  and  police  building  by  P.  Varnory,  Arch., 
28  Exchange   St..   Lynn.      Estimated   cost,    $40,000. 

roiiii.,  IlrUlKei.ort — Sea  Wall — Park  Roard  asked  appro- 
priation of  $20,000  for  extending  sra  wall  in  Seaside  Park. 

N.  Y..  .\Il»nnr — Klimination  of  Crade  Crossings — New  York 
State  Jlotor  Federations  Hill  provides  for  $25,000,000  bond 
issue  for  elimination  of  grade  crossings  throughout  Empire 
State. 

N.  Y..  Xow  Aork — (Borough  of  Manhattan)  —  (Official)  — 
Ship  Yard  10c|uipment — W.  R.  Haynie,  30  Church  St.,  desires 
prices  of  shipbuilding  tools,  such  as  rolls,  punches,  shears, 
furnaces,  yard  cranes  and  all  general  shipyard  equipment 
for  a  plant  now  being  projected. 

N.  J.,  .lersey  City- — Swimming  Pool — Bids  will  soon  be 
received  bv  citv  for  swimming  pool.  Estimated  cost,  $30,000. 
Charles   N.'  Lowrie,   101   Park  Ave.,   New   York.   N.   Y.,   Arch. 

Penn.,  Betlilelieni — (Official) — Road  Roller  and  Motor  Street 
Flushei- — TUds  will  be  received  until  noon,  Jan.  29  by  Chair- 
man of  Street  Committee  for  10-ton  gasoline  road  roller  and 
motor  combination  street  sprinkler  and  flusher.  A.  M.  Caw- 
ley,    Borough    Engr.      (See   adv.   issue   Jan.   20.) 

Ga.,  Columbus — River  Terminal — City  will  introduce  bill 
at  next  session  of  Legislature  asking  for  bond  issue  for  river 
terminals,  belt-line  railroad  connections  with  terminals  and 
railroads  and   to  operate   steamhoat  line. 

Ga.,  Maoon — Natatorium — Plans  prepared  by  Nisbet.  Brown 
&  Dunwody,  Arch.,  Grand  Bldg.,  for  50xl50-ft.  natatorium  in 
city   park.  "  Noted   Jan.    20. 

Fla.,  Dunedln — Dock — Bids  will  be  received  until  Feb.  4 
for  do<k  for  citv.  Joseph  N.  Drew,  Engr.  W.  Y.  Douglas, 
Town   Clk. 

Tenn.,  Cliattanooi^a — Race  Track — Chattanooga  District 
Fair  Association  will  rebuild  race  track,  raising  it  50-in.  at 
outer  edge. 

Ohio,  Columbus — Flood  Protection — Reported  plans  pre- 
pared for  flood   protection   in   Columbus  and  vicinity. 

Ohio.  Springfield — Elimination  of  Grade  Crossings — City 
Commission  and  railroads  considering  elimination  of  grade 
crossings    throughout    city. 

AVis.,  Fond  <lu  I.ac — Swimming  Poo! — Plans  being  prepared 
for  l-storv,  30x42-ft.  addition  to  swimming  pool  for  Grafton 
Hall.     A.  b.  Conover,  Tenney  Blk.,  Madison,  Arch. 

AVis.,  Milwaukee — Harbor  Improvements — Election  will 
soon  be  held  to  vote  on  $200,000  bonds  for  harbor  improve- 
ments.    Noted   Oct.   7. 

AVis.,  Milwaukee — Park  Improvements — Plans  being  pre- 
pared bv  Alfred  C.  Clas.  Arch.,  Colby-Abbot  Bldg..  for  1 -story, 
50xl00-ft.  recreation  building  for  Kosciusko  Park  and  com- 
pleting field  building  at  Washington  Park  for  Board  of  Park 
Commissioners.  Estimated  cost,  $20,000  and  $15,000  respec- 
tively.    Frank  P.  Schumacker,  Secy..  Bd.  of  Park  Comr. 

Minn.,  St.  Paul — Tunnel — St.  Paul  R.R.  contemplates  tunnel 
from  St.  Paul  to  Minneapolis,  from  Chestnut  St.  to  point  in 
Midway  District. 

Mo.,  Kansas  Cit-r — Ice-Skating  Rink — Bids  will  be  received 
about  June  1  for  85x210-ft.  ice-skating  rink  for  W.  A.  Craig. 
Estimated  cost.  $75,000.     Noted  Jan.  20. 

Ark.,  Roger.s — Mausoleum — E.  T.  Dimick  will  build  mauso- 
leum  in  city  cemetery. 

Tex.,  Beaumont — Terminals — City  acquired  site  ou  water 
front  and  plans   terminal   facilities. 

Tex.,  Houston — Sheds — City  Council  voted  $C5,000  addi- 
tional for  cotton  sheds  at  turning  basin. 

Colo.,  Pueblo — Park  Improvements — East  Pueblo  plans 
park.  300  ft.  wide,  from  4th  to  Sth  St.  along  Fountain  River, 
water  wall,   1,000  ft.  long  and  16  ft.  high  to  protect  park  from 


Hood  \vatorn,  luiiiiol  coniiccllng  l-'ountaln  School  with  park, 
concrete  vladuil  over  Denver  H  Itio  (irando  trackH  at  Kth  St. 
and  itcroHH  l-'ountaln  at  Maine  point,  Htreet-car  line  over  I^iihI 
Kth  St.  viaduct.  lOHtlniated  cost,  $100,000.  1).  P.  (Javmon,  City 
lOngi. 

Cnlir.,  Kr«'(«no^Suliway — Southern  f'acinc  Co.  and  KrcHno 
Tracllon  Co  contoniplato  HUbwiiy  In  Monterey  Ht.  W.  Hood, 
Sun  I''r.inclH(o,  cii,  hliigr..  Southern  Pacific  (;o.  Frank  W. 
W'i  liHlii,    l''risno.    Cen.    .VIgr..    FreHiio    Traction    Co. 

Calif.,  iliinroril  Taiikw-  I'lilon  f)ll  Co.  will  build  tankH 
iind  (linlrlliuliiig  iilnMl.  lOHlliimted  coHt,  $17,000.  Frank 
Nevlll.    l'"ic.Mno.    ill   cli.arge   of  construction. 

Calif.,  \fntura — .MauHoleuin  Ventura  MaUHOlcum  Co.  will 
build  iiiiiii.Moleiiiii.  JanioH  F.  Fulkerson  and  H.  Came,  Ventura, 
interested. 

«lMe.,  MalNonnouve — Wireless  Station — Department  of  Pub- 
lic Works.  Dominion  Government,  will  build  wireless  station. 
It.   C.    Desroclnis.   ottaw.i.   Out.,   Secy,   of   Hd. 

Onl.,  Snrnin— Dry  Dock  Held  Wrecking  Co.  plans  addition 
to  dry   ilock. 

II.  C..  \ew  WestnilnMler  -Market -City  will  build  market 
Estimated   cost,   $:i.'',.ooo.      K.   c;.   (;ai<llner,   328   3d   St.,   Arch. 

IIIiIn   In   and    ContraotN   Aivarded 

IV.  Y.,  New  Vork — (Borough  of  Bronx)  —  Elevated  Railway 
— Public  Service  Commission  authorized  Interborough  R.apld 
Transit  Co.  to  award  contracts  as  follows:  .M.  J.  1.,I';aHY. 
I44r.  Prospect  Ave.,  $831,110,  for  Wehster  Ave.  extension  of 
Third  Avenue  Elevated  R.R.;  BATTICRY  ENfJlNEERlNG  AND 
CONSTRUCTION  CO..  17  Batterv  PI.,  $330,784.  for  8th  Ave.  and 
ir,2d  St.  connection:  A.  I.,.  Gl'lDONE  &  SON.  131  lOast  23d  St., 
$105,791,   for  West   Farms  Subway   connection.     Noted   Jan.   13. 

IV.  Y.,  \ow  York — (Borough  of  Manh.ittan)  — (Ofllcial)  — 
Cement,  etc. — Contracts  awarded  for  furnishing  and  deliver- 
ing cement,  etc..  as  follows:  J.  P.  DUFFY  CO.,  Park  Ave.  and 
138th  St.,  500  tons  Portland  cement;  UPPER  HUD.SON  STONE 
CO..  26  Cortlandt  St..  3,000  tons  limestone  dust;  HAVER- 
.STRAW  CRT-SHED  STONE  CO..  17  Battery  PI.,  7,000  cu.yd. 
binder  stone;  15,ihmi  cu.vd.  asphalt  wearing  surface  sand  bids 
rejected;  WAR.XKR  QI'TNLAN  ASPHALT  CO.,  79  Wall  St.. 
2,000  tons   refined  .-isphalt.     Noted   Jan.   6. 

N.  Y.,  Xew  York — (Borough  of  Manhattan) — Subway — Con- 
tract for  part  of  Eastern  District  .Subway,  Section  No.  3, 
Route  No.  S,  under  East  River  from  14th  .St.  Manhattan  to 
North  7th  St.,  Brooklyn,  awarded  to  BOOTH  &  FLINN,  LTD., 
17    Battery    PI.,    at    $6,639,023.      Noted    Dec.    9. 

N.  J.,  East  Orange — Underground  Cable— Contract  for  5 
mi.  of  underground  cable  for  citv  awarded  to  B.  F.  GOODRICH 
CO.,  Akron,   Ohio,   at  $59.15   per   1.000  ft.      Noted   Dec.    23. 

Tenn.,  MeniphlN — Subwav.s— Contract  awarded  to  WEAVER- 
WILKES  CONSTRUCTION  CO.,  Springfield,  Ohio,  for  grading 
and  constructing  reinforced -concrete  subways  at  Pennsyl- 
vania and  Indiana  Ave.  for  approach  to  bridge  of  Rock  Island 
Lines.     Estimated  cost,  $100,000. 

A\i«.,  Superior — Bucket  Bridge — C.  Reiss  Coal  Co.,  Sheboy- 
gan, awarded  contract  for  7-ton  bucket  bridge  at  dock  No.  3 
to  HEYL-PATTERSON  CO.,   Pittsburgh,   I'cnn.,   at   $150,000. 

Minn..  Duluth — Dock — Contract  awarded  to  BARNETT- 
RECORD  CO.  for  addition  to  coal  dock  for  Zenith  Furnace  Co. 
Estimated  cost,  $100,000. 

Tex.,  KI  Paso — .Stadium — External  Commission  of  School 
Board  awarded  contract  for  concrete  out-door  stadium  at 
high   school   to   J.   F.   WOODYARD.   JR.,   at   $13,200. 

Wash.,  Seattle  —  Natatorium  —  Contract  for  natatorium 
awarded     to     HANS     PEDERSON,     Seattle.       Estimated     cost, 

$150,000. 

BUILDINGS 

Other  items  relative  to  Building  Construction  will  be  found  under  the  followino  hcaSi- 
inos'.  "Industrial  Works;"  "Federal Guvern>n6:^t  Work"  and  "Miscellaneous  " 

Proposed   AYork 
Maine,   Skowhegan — Governor's    Council    approved    site    for 
Women's     Prison.       Eventually     buildings     estimated     to     cost 
$500,000    will    be    built.      Only    $50,000    available    now    for   con- 
struction. 

At.,     Montpelier — Plans     being    prepared     for    constructing 

State    Capitol    Building.      Estimated    cost,    $150,000. 

Mass.,  Amherst — Plans  being  prepared  by  James  H.  Ritchie. 
Arch..  Boston,  for  library  building  for  Massachusetts  Agri- 
cultural  College. 

Mass.,  Boston — (Brighton) — Plans  being  prepared  by  F. 
Joseph  Untersee.  Arch.,  585  Boylston  St.,  Boston,  for  hall  for 
St.   Columbkille  Church. 

Mass.,  Chifopee — Plans  being  prepared  for  reconstruction  of 
Chicopee  High  School. 

Mass.,  Holyoke — Immaculate  Conception  Congregation 
plans  2-stoiy  parochial  school  at  East  Dwight  and  Bridge  St. 

Mass.,  Medford — City  appropriated  $200,000  for  city  hall  at 
High   St.   and   Governors   Ave. 

Ma.ss.,  South  Hadley — Plans  being  prepared  by  Brainerd 
&  Leeds.  Arch.,  89  Franklin  St..  for  dormitory  for  Mt.  Holyoke 
College.      Estimated  co.st,   $150,000. 

Mass.,  AVorcester — Plans  being  prepared  for  edifice  for 
Danish   Lutheran    Church. 

Conn.,  Danbury — Tentative  plans  for  Industrial  Building 
submitted  to  Daniel  D.  Lovelace,  Secy,  of  Chamber  of  Com- 
merce, bv  Robert  C.  M.  Moulton,  Arch.,  Pawtucket,  R.  L 
Estimated   cost,    $42,000. 

Conn.,  Greenwich — Contract  will  be  awarded  in  March  for 
building    for    Greenwich    Trust    Co.      Estimated    cost,    $125,000. 

Conn.,  Aliddletown — AVesleyan  University  will  remodel 
Memorial    Chapel.      Estimated    cost,    $50,000. 

N.  Y.,  Binghamton — E.  W.  Dickerman.  Perry  Bldg.,  prepar- 
ing plans  for  addition  to  courthouse.     Estimated  cost,   $69,000. 
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N.  Y.,  RiilTalo — City  plans  to  construct  new  school  at 
Walden  Ave.  and  Moselle  St.  and  an  addition  to  School  No.  27 
on  Cazenovia  St. 

N.  Y.,  I'oIIfne  Point — Plans  boing  prepared  for  bank  build- 
ing for  Collepre  Point  .SavitiKs  Hanl<.     Frederi(;l<  W.  CJrell,  Pres. 

N.  Y.,  Klnilra — IClmiia  College  plans  to  construct  main  col- 
lege building,  dormitory  an<l  dining  room.  About  $300,000 
available   for   this  purpose.     John   B.   Shaw,   Pres. 

N.  Y.,  MIddletonii — Chailes  S.  Whitman,  Governor  of  State 
of  Now  Yorl<,  has  recommended  to  Legislature  construction  of 
buildings  in  Middletown  to  care  for  aged  insane.  Estimated 
cost,    $600,000. 

IV.  Y..  New  York — (Borough  of  Bronx) — Plans  prepared  by 
J.  M.  P'elson.  1133  Broadway,  for  1-  and  2-8tory,  76xl7.''.-ft. 
motion-picture  theater  at  Westchester  and  Fon-st  Ave.  for 
Orpheum  Theatre  Co.,  205  Kast  67th  St.  Estimated  cost, 
$40,000. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Andrew  J. 
Thomas,  2.52G  Webster  Ave.,  retained  to  prepare  plans  for 
8-story  store  and  loft  building  at  4  East  43d  St..  for  Klein  & 
Jackson,    149   Broadway. 

N.  Y.,  IVew  York — (Borough  of  Manhattan) — Plans  pre- 
pared by  Warren  &  Wetmore.  Arch..  16  East  47th  St..  for  13- 
story  hotel  at  23-51  East  48th  St.  for  33  East  48th  St.  Realtv 
Co..  Inc..  George  Backer.  56  West  45th  St.,  Pres.  Estimated 
cost,   $600,000. 

IV.  v.,  Xew  York— (Tiorough  of  Queens) — Plans  being 
prepared  by  Sliampan  <St  Shampan.  Arch..  772  Broadway  (Bor- 
ough of  Brooklyn),  for  three  5-storv  buildings  at  Hunters- 
point  and  Van  Alst  Ave..  I^ong  Island  City,  for  Degnon  Con- 
tracting Co.      Estimated   cost,   $125,000. 

IV.  Y.,  New  York — (Borough  of  Queens) — Plans  being  pre- 
pared by  Thomas  W.  Lamb,  Arch..  644  8th  Ave.,  for  motion- 
picture  studio  at  Coron.a  for  Fox  Film  Corporation,  126  West 
46th   St.    (Borough   of   Manhattan).      Estimated   cost.    $1,000,000. 

N.  Y.,  Troy — Trov  Academy  contemplates  150xl50-ft.  build- 
ing.     Estimated    cost.    $75,000.      Robert   Cluett,    Pres. 

N.  Y.,  Troy — Mrs.  Russell  Sage  donated  $250,000  toward 
construction  ,it  Troy  Female  .Seminary  of  the  "Russell  Sage 
School  of  Practical  Art  for  Young  Women." 

N.  Y.,  WillianLsville-^Board  of  Education  contemplates 
high  school  at  Academy  and  Eagle  St.  W.  H.  Baker,  Chn.,  Bd. 
of   Education. 

N.  J.,  Brulgetoii — Plans  being  prepared  for  church  and 
school  building  for  Wesley  Memorial  Methodist  Episcopal 
Congregation.      Estimated   cost,    $40,000. 

IV.  J.,  Caldwell — Bids  will  be  received  by  George  W.  Pullis, 
Dist.  Clk..  Bd.  of  Education,  until  Feb.  11.  for  school  on  Crane 
St.     L.  G.  Lockwood.  2S5ii   Bloomfield  Ave..  Arch. 

N.  J.,  Haokensaek — Plans  being  prepared  by  Crow,  Lewis 
&  Wickenhoefer,  Arch.,  200  5th  Ave..  New  York,  N.  Y.,  for 
3-story,  37x85-ft.  nurses  home  for  Hackensack  Hospital  Asso- 
ciation.     Estimated    cost.    $45,000. 

N.  J.,  Jersey  City — Board  of  Education  plans  to  construct 
new  school  in  Mari(m  Section  to  be  known  as  School  No.  23. 
John   Rowland.   School   Arch. 

N.  J.,  Jersey  City — B.  F.  Keith  Theatre  Co.  plans  theatre 
on   Newark  Ave.     Estimated  cost.   $300,000. 

N.  J.,  Jersey  City — John  Rowland.  Arch.  100  Sipp  Ave., 
prepared  plans  for  remodeling  Lincoln  High  School.  Esti- 
mated cost,   $40,000.     Noted   Nov.   25,   1915. 

N,  J..  Morristown — Morris  Countv  Golf  Club  contemplates 
club   house   and    golf  I'nks.      Estimated   cost,    $250,000. 

N.  J.,  Newark — Cady  &  Gregory.  Arch..  40  West  32d  St.. 
New  York,  N.  Y.,  preparing  preliminary  plans  for  2-story, 
100xl25-ft.  store  building  at  909  Broad  St.  for  Third  Presby- 
terian Church.  Estimated  cost.  $75,000.  U.  B.  Brewster,  538 
Mt.   Prospect  Ave..   Pres..   Bd.   of  Trus. 

N.  J.,  Pomptoii  Lakes — Board  of  Education  contemplates 
$40,000    bond    issue    for    scViool. 

N.  J.,  Summit — Board  of  Education  having  plans  prepared 
bv  Wilson  Potter.  Arch..  New  York,  N.  Y,,  for  new  high  school. 
Estimated  cost.  $200,000. 

Penn.,  Allentown — f.  W.  Traylor  Interested  In  building  of 
hotel  for  which  plans  are  being  prepared.  Estimated  cost, 
$500,000. 

Penn.,  Butler — Bids  will  be  received  about  Apr.  1  by  H.  L. 
Graham,  Secy.,  Bd.  of  Education,  for  3-story,  150x275 -ft. 
high  school.  Estimated  cost,  $200,000.  William  G.  Eckles, 
Lawrence  Trust  Bldg.,  New  Castle,  Penn.,  Arch.     Noted  Jan.  13. 

Penn.,  Erie — Plans  prepared  for  10-story  office  and  store 
building  at  Sth  and  State  St.  for  B.  L.  Campbell.  Estimated 
cost,    $100,000.      C.    P.    Cod.v,   Arch. 

Penn.,  Farrell — St.  Ann's  Congregation  plans  church.  Es- 
timated   cost.    $50,000. 

Penn.,  Laneaster — Bids  will  be  received  by  Board  of  Edu- 
cation until  Feb.  16  for  high  school.  Estimated  cost.  $185,000. 
C.  E.  Urban,  Woolworth  Bldg.,  Arch.  Noted  Dec.  16  and 
Jan.  20. 

Penn.,  Newvillc — City  appropriated   $40,000   for  hospital. 

Penn.,  Olnev — Plans  being  prepared  by  Okie  &  Ziegler, 
Arch.,  Philadelphia,  for  church  for  Olney  Presbyterian  Con- 
gregation. 

Penn.,  Seliuvlkill  Haven — Plans  will  be  prepared  by  Frank 
X.  Reilly.  Arch.,  Pottsville,  for  2-story  high  school.  Estimated 
cost,   $60,000. 

Penn.,  Trevorton — School  Board  plans  to  construct  school. 
Estimated  cost,   $60,000. 

Penn.,  Washington — County  Commissioners  plans  to  con- 
struct addition  to  County  Home.     Estimated  cost,   $50,000. 

Penn.,  AVilkinsIiurg — Citizens  voted  $250,000  bonds  for 
rebuilding  Horner  School.     Noted  Nov.   11  and  Jan.   6. 

M«l.,  Chestertown — Board  of  Visitors  and  Governors  of 
Washington  College  plans  to  rebuild  William  Smith  Hall. 
James  W.  Cain.  Pres.  of  College. 


Va.,   Holland — Bids  will   be  received   until   Feb.   7   by   B.   W. 

Council!,     Town     Kecdr..     for     jail. 

Va.,  I'etersburg — A  3-story  store  and  hotel  building  will 
be  constructed  at  I'etersburg  by  Lavenstein  Bros.  S.  Daly 
Craig  and   A.    Isabel,    Petersburg,   Asso.   Archs. 

Vn.,  Suffolk — According  to  press  reports  National  Bank 
of  Suffolk   will   con.struct   5-story  bank   and   ofHce   building. 

«'.  Va.,  HuntiuKton — Plans  prepared  bv  E.  N.  Alger,  Arch., 
for  chuioh  for  Trinity  JOpiscopal  Congregation.  Estimated 
cost.     $100,000. 

N.  C,  Luniberton — It  is  reported  that  Lumberton  Hotel 
Co.   plans   to   construct   store  and   hotel    building. 

S.  C,  tireenville — J.  E.  Sirrine,  Arch.,  Greenville,  preparing 
plans    for    grade    and    high    school    for    city. 

S.  C,  Spartanliurg — ^Masonic  Temple  Corporation  contem- 
plates  building   temple.      Estimated   cost,   $60,000. 

Ga.,  C'ordele — Cordele  Exchange  Bank  plans  5-story  bank 
and  office  building. 

(;a.,  Fitzgerald — City  plans  to  call  election  to  vote  on  bonds 
for  constructing   2   ward   schools.      Drew   W.    Paulk.   Mayor. 

Ga.,  Rome — Election  will  be  held  in  February  to  vote  on 
$40,000  bonds  for  city  hall  and  municipal  auditorium.  Bonds 
for  $75,000  already  voted  for  this  purpose  but  proved  insuf- 
ficient   for    construction.      Noted    Jan.    20. 

Fla.,  Ft.  Pierce — (Official) — Rids  will  be  received  until  Feb. 
21  by  lioHrd  of  I'ublie  Instruction  tor  3-story  brick  school. 
Estimated  cost,  .$40,000.     Noted  Jan.  6. 

Fla.,  Jacksonville — Plans  being  prepared  for  Panama  and 
West  Riverside  Schools  for  city.  Estimated  cost,  $60,000  and 
$50,000   respectively. 

Miss.,  Jackson — Plans  being  prepared  by  R.  B.  Spencer  and 
N.  W.  Overstreet,  Arch.,  for  home  for  Mississippi  Children's 
Homo  Society.  Estimated  cost,  $75,000.  R.  V.  Jackson, 
interested. 

liO.,  Ferriday — Bids  will  be  received  until  noon.  Feb.  8,  by 
D.  C.  Strickler,  Supt..  School  Board,  Vidalia,  for  2  schools.  J. 
W.   Smith,    Monroe,   Arch. 

I.,a.,  Mansfield — Election  will  soon  be  held  to  vote  on-  $60,000 
bonds  for  high  school. 

Tenn.,  Chattanooga — Young  Men's  Hebrew  Association 
plans  to  construct  new  building.     Estimated  cost,   $75,000. 

Tenn.,  Lebanon — F.  J.  Sanders  will  construct  sanitarium. 
Estimated  cost.   $45,000. 

Tenn.,  Sevierville — Commissioners  of  Sevier  County  plan 
to  construct  high  school. 

Ky.,  Louisville — Commercial  Club  interested  in  building  of 
auditorium.      Estimated   cost.    $300,000. 

Ohio,  Cleveland — (Official)- — Bids  will  be  received  by  Grie- 
ble  Engineering  Co.,  808  Cuyahoga  Bldg.,  for  motion-picture 
theater  for  Jlarv  A.  Fritz,  459  East  124th  St.  Estimated  cost, 
$50,000.     Noted  Jan.   13. 

Ohio,  Deerfleld — Board  of  Education  contemplates  2-  or  3- 
story  reinforced-concrete  high  and  grade  school.  Estimated 
cost,    $40,000. 

Ohio,  Kent — Bids  Will  be  received  about  Feb.  10  for  3- 
story  dormitory  for  Kent  State  Normal  School.  Estimated 
cost,  $120,000.  Wilbur  T.  Mills,  Columbus,  Arch.  Noted 
Dec.    23. 

Ohio,  Lakewood — Lakewood  State  Bank  plans  bank  and 
office  building  at  Warren  Rd.  and  Detroit  St.     D.  C.  Reed,  Pres. 

Ohio,  Lebanon — Citizens  voted  $65,000  bonds  for  infirmary 
building    in    Warren    County.    Noted    Jan.    20. 

Ohio,  Newbureh — (Cleveland  post  office) — Contract  will  be 
awarded  about  Feb.  15  for  4 -story  Masonic  Temple  for  New- 
burgh  Masonic  Temple  Co.,  8436  Broadway,  Cleveland.  Es- 
timated   cost.    $65,000.      Noted    Jan.    13. 

Ohio,  PInttsburg — Plans  will  be  prepared  by  Edward  J. 
Mountstephen.  Arch.,  U.  B.  Bldg.,  Dayton,  for  Harmony  Town- 
ship  High   School. 

Ohio,  Sandusky — Central  Union  Telephone  Co.  contemplates 
2-story   building.      Estimated   cost,   $45,000. 

Ohio,  Sylvania — Farmers  and  Merchants  Bank  plans  office 
and   bank   building.     A.    R.   Chandler,   Pres. 

Ohio,  Toledo — Plans  will  be  prepared  by  George  S.  Mills 
for     16-story     hotel     for     Bond     Hotel     Co.       Estimated     cost, 

$2,000,000. 

Ohio,  \Vester\iIle — Methodist  Episcopal  Congregation  con- 
templates church.  Estimated  cost  between  $50,000  and 
$100,000. 

Ohio,  West  Richfield — Bids  will  be  received  until  noon,  Feb. 
10.  bv  R.  E.  Parker,  Clk.,  Bd.  of  Education,  for  high  school. 
Harpster  &  Bliss,  21  Main  St.,  Akron,  Ohio,  Arch. 

Ind.,  RIoomington — Kirkwood  Ave.  Christian  Church  will 
construct   new   edifice.      Estimated   cost,   $100,000. 

Ind.,  Brazil — Contract  will  soon  be  awarded  for  2-story 
high  school.  Estimated  cost.  $7.'i.OOO.  Johnson  &  Miller.  105 
South    7th   St.,   Terre   Haute,   Arch.     Noted   Oct.   28   and   Jan.   6. 

Ind.,  Evansville — (Official) — Bids  will  be  received  until 
Feb.  15  bv  Gilbert  Co..  Arch..  305  Furniture  Exchange  Bldg., 
Evansville.  for  jnotion-picture  theater  for  American  Amuse- 
ment Co.     Estimated  cost.   $75,000.     Noted  Jan.  13. 

Ind.,  (iarv — Roumanian  Benefit  Society  will  soon  award 
contract    for   Turner   Hall.      Estimated   cost.    $60,000. 

Ind.,  Plerceton — Contract  will  soon  be  awarded  for  con- 
structing 2-storv  high  and  grade  school.  Estimated  cost, 
$40,000.     Noted  Jan.    13. 

Ind.,  Seymour — C.  E.  T.  Dobbins  plans  5-story  hotel. 

Ind.,  Vincennes — Contract  will  soon  be  awarded  for  con- 
structing Junior  High  School.     E.   O.   Maple,   Supt.   of  Schools. 

Ind.,  'Windfall — Plans  being  considered  by  citizens  of  Wild- 
cap  Township.  Tijjton  County,  for  school.  Estimated  cost, 
$50,000.     A.   D.   Riffe.   Township  Trus. 
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>ll«-li..  llluliltiiKl  I'lirk  I'laiiM  Mpl'iiiVi'il  by  Si-hoiil  Moiinl  for 
i)il<llll<iM  l<>  W'lllaiil  Si'liDol  t-Htliimtfil  Id  coMt  $Tr>,liOO  and  2 
ii><»    H>'li<iiil».    <<HtliiiiilL-il    to   ooHt    $s(i,(Mlll   .aril. 

>|« luce.     >llvli.      I'l'i'MH     I'i'iMirtH     Nlatt!     tliiit     ChlciiKO     & 

Nol  lll»  I'Mll'I'll  \\\.  plullH  to  COUMll'IK't  Mtlltloll  lit  M  ciiunilnuc'. 
\V      II.    h'iiili'V.    t'hlciiKo,    III.,    Oh.    l':tiKi. 

^Ilfh.,  W  hlti>  Chtiiil  lOlfctloii  will  Ik<  hulil  In  ApiU  In 
NrwayKo  Coiiiily    to   vote   on   $'1*1,0(111    liondH   I'or  ruui'lhoUHu. 

III.,  .\r(liiir  rluns  lieluR  |>i  tn>iiii'<l  l>y  J-  Uoyor,  Arch., 
Ui'liana.    Tor    IiIkIi    ncIiooI.       IO»tlniatuil    cohI.    $'III,II()U. 


lion 


rniitiHi      I'MtH'lloii    will   Hoon    In-    held    tu   voto   on   $ril),000 


ill.,  ('IiiiiiiiiiiIkii-  rians  will  lii'  pri'pavt'd  liy  Truntei'M  of 
U'l-.Mlrv  l'°o\inilallon  for  lli'Ht  bulldlllK  uf  Kl'oup  of  bulldhiKH. 
l-:.s(lniat<'il    cost,    $1(10,(1110.      .lanu'S    (.'.    Hakor,    l>lr. 

■  II.,  iOiiNt   Molliif     ('ttlxcn.s  voted  $40,000  for  Hchool. 

ill.,  Jdllft-  Coiitrat't  will  be  awarded  Honic  time  In  Mareh 
for  I'on.struetlnn  I'lastern  Ave.  Sehool.  lOHtlinuted  cohI. 
J7r.,000.  .lohn  I>.  ("luibb,  lOSt  North  Dearborn  St.,  ChleuKO. 
Areh.      Noted  Jan.    Kf. 

ill.,  .lollel  (^)iitraet  will  soon  be  awarded  for  4-Htory,  41x 
lOI-fl.  addition  to  .Silver  Cross  Hospital.  Kstlmattd  cost, 
$(1,S,(IOO.       <".     W.     Webster,     .Jollet,     Arch. 

Ill,,  \ormnl  -Uid.s  will  be  lecelved  by  Krank  |).  Whljip, 
I'Mseal  Siipoiv.  of  Hd.  of  Administration,  SprinKlleld,  until 
I''eb.  7.  for  addition  to  school  at  Illinois  Soldiers'  l)rplians" 
Home. 

i<Mvii.  AiiiliiliiMi — rians  biiiiK  l>ropared  by  I'roudfoot.  Hii<l 
.*i-  Kawsoii  Arch..  Hiild>eli  Hldn.,  Des  Moines,  for  hlKh  schocd. 
Kstimated   co.st.   JSO.OOO. 

iinvii.  lloliiioiMl -Contract  will  be  awarded  about  I''eb.  ir> 
for  bi^;ll  and  Kraile  school.  Kstimated  cost,  $70,000.  C.  <>. 
Kitts,    Secy,    of    I5d.    of    Education.      Noted    Dec.    30. 

iown.  Fl.  DuilKe — Iowa  Savings  i'.anli  contemplates  (!-story 
hotel  on  Cential  Ave.  and  Sth  St. 

lown,  4inlvn — I'^lectlon  will  be  held  Keb.  4  to  vote  on  $5,'j,on0 
bonds  for  U-storv  school.  George  K.  Missildine,  Secy,  of  Hd, 
of  Education.     Noted  .Ian.  13. 

lown,  llnverlilll — Bids  will  be  received  until  Feb.  10  by  H. 
11.  Kopcl,  Sec.w.  I'xl.  of  Education  for  school.  Reimer  &  Her- 
lin.    Marsliallt'own,    Aich. 

lotvii.  lloek«ell  City — State  Board  of  Control  having  plans 
prepared   lor  Woincn's  Reformatory. 

loHii,  Slonx  City — Reported  that  First  Congregational 
Cluiicli    will    reroiistiiict    building    at    Sth    and    Nebraska    St. 

lO.-itimated   cost,   $70,000. 

Minn.,  lleniidii  —  Hoard  of  Education  plans  to  construct 
Industrial    Hig;h    School.      Estimated   cost,   $5.'), 000. 

Minn..  Mniikato — Bids  will  be  received  until  7:30  p.m., 
Feb.  10,  bv  C..  Widell,  Chn.  Bldg.  Com.,  First  National  Bank 
Bids  .  for"  remodeling  Masonic  Temple.  George  Pass,  Jr., 
Mankato,  Arch. 

Minn.,  Mankato — Mankato  Commercial  College  will  recon- 
struct building  destroyed  by  fire. 

Minn.,  New  Riehmond — Bids  will  be  received  by  C.  A. 
Newgard.  Secv..  Bd.  of  Education,  until  Feb.  7,  for  high  school. 
Kinney   &    Buckley.   Plymouth   Bldg.,   Minneapolis,   Arch. 

Kan..  Hay.H — Contract  w'ill  soon  be  awarded  for  3-story 
building  at  Fort  Hays  Normal  School.  Estimated  cost.  $100.- 
000  Charles  H.  Chandler,  State  Arch.  Noted  Aug.  19  and 
Oct'.  14. 

Kan.,  AVicliita — Plans  being  prepared  by  I.  R.  Timlin,  Arch., 
Equitabh-  Bldg.,  St.  Louis,  Mo.,  for  4-story.  60xl40-ft.  tele- 
phone building  for  Missouri  &  Kansis  Telephone  Co.  P.  H. 
Hopkins,   C.ates  Bldg.,   Kansas  City,   Mo.,   Gen.   Mgr. 

Tieh.,  Columbns — Platte  Countv  plans  courthouse.  Esti- 
mated  cost,    $100,000. 

Mont.,  Untte — Reported  that  Salvation  Army  building  will 
be   reconstructed.      Estimated   cost,    $60,000   . 

Mo.,  Carterville — Frank  B.  Newton.  City  Engr.,  will  pre- 
pare plans   for   city  jail. 

Mo.,  Clayton — Citizens  voted  $125,000  bonds  for  construct- 
ing schools. 


Correction — Elevated  Railway  AVork — New  York,  N.  Y. — In 
the  Jan.  20  issue  under  this  heading  was  published  itemized 
bids  for  elevated  lailwav  work  in  which  it  was  stated  that 
the  New  York  Municipal  Railway  Co.  received  bids.  This  was 
an  error  on  our  part  and  should  have  read — "Bids  were 
received  bv  the  Interborough  Rapid  Transit  Co.  for  the 
construction  of  Section  No.  6-D  of  the  West  Farms  subway 
connection:  for  the  construction  of  Section  No.  3-B  of  the 
Webster  Avenue  Line;  for  the  construction  of  Section  10-C 
of  the  Eighth  Ave.  and  162d  St.  connection  of  the  Interborough 
extension." 


>lii.,  IvnnMnH  Clly — Bills  will  bi'  recelvid  about  Feb.  1  fur  t>- 
stoi\  biilldliiK  al  -017  (iiiiiid  .\ve.  for  lO.  .1.  Miyi'r.  41th  SI.  ami 
W'liiwbU    Blvd.      J.    C.   Suiidei  land,    400    Inteistiite    Bldg.,    Arcli 

Tr*.,  San  ill«-KO  -Conlrait  will  Hoon  be  awarded  for  2-mIoi  \ 
courlli(illM<'.      l':Htlniated   cost,    $110,000.      Noted    Aug.    ,''>. 

«lkla„  llartieHtllle  lOleclioii  will  be  held  In  spring  to  vc<l. 
on   $7.''i,00(l   bonds    lor  ,lunlor   HIkIi   Scliiiid.      Noted    De('.   23. 

Orr.,  INirllunii  Bids  will  bi;  received  until  4  p.m.,  Jan.  31. 
by  U.  II.  'I'liomas,  Scliixd  Clk„  401  CourtliouHO,  for  HeiiMoii 
Polyt.tbnic    School.       Noted    Oct.    21, 

Calif.,  Saernnienio — I'liiiiH  prepared  by  Loring  I'.  Uixford, 
Aridi..  ,San  h'l  anoi.sio,  for  CarneKlo  Library.  EHtlinated  cost, 
$100,000 

Cnlir.,  Sau  ilfrnartlino— (Olllclal) — Bids  will  be  received 
until  .Ian.  ill  by  Clerk  of  Board  of  SupervlHors  of  Han  Ber- 
nardino County  for  general  contract  for  hoHpltal.  iCatlmated 
cost,    $130,000.      Noted   Jan.    13. 

illilM    ill   anil   CoiitraetM    .\war<l<'il 

MaMM,,  iloMliMi  (  Dori'lii'sler)  Bids  received  Jan.  18  foj 
elementar.\  si  hool  at  Ilaivard,  (ilenwa.\  and  (Jreenwood  St.. 
Oliver  Wendell  Holmes  District,  from  D.  U.  .McKlllop,  137  West 
Brookllne  St.,  Boston,  $1411, fi23;  P.  H.  Rose  <;onHtructlon  Co., 
730  Washington  St.,  Boston,  $141), 735;  John  Bowen.  1208  Har- 
rison   Ave.,    Boston,    $1.''>3.000. 

Conn.,  Mew  llnvi-ii  t^onliaet  for  addition  to  Mohican  Hotel 
awarilid  to  ( i  i:(  )R(  ilO  A.  FULLER  CO..  11  Broadway,  New 
York,    N.    Y.      l':slinialed   cost,   $300,000.      Noted   Jan.    20 

\.  v.,  .\fw  Vork — (Borough  of  Brooklyn)  —  (Olllclal)— Con- 
tract awarded  to  WHITNEY  Cf).,  1  Liberty  St.  (Borough  of 
Manhattan),  for  masonry  for  .'i-storv,  fiOxlOO-ft.  hospital  at 
277-S3  Hicks  St.  for  St.  Christophers  Hospital  for  Babies.  283 
Hicks   St.      lOstimated   cost,    $7,'j,000.      Noted   Jan.    6. 

IV.  J.,  I«rlnorton~(Oflicial)— Contract  awarded  to  MAT- 
THEWS CO.MSTRUCTION  CO.,  Princeton,  for  group  of  build- 
ings for  Rockefeller  Institute  of  Medical  Research.  Estimated 
cost,   $300,000.     Noted  Dec.   2. 

Del..  Wilmington — (Olliiial) — Contract  for  high  school  for 
Board  of  Education  awarded  to  M.  M.  FREE.MAN  &  CO..  Phila- 
,  delphia.   Penii.     Estimated  cost.  $150,000.     Noted  Jan.  20. 

\V.  Va.,  SpenetT^Con  tract  for  3-storv  high  school  for 
Board  of  Education  awarded  to  SPENCER  BRICK  AND  CON- 
CRETE  CO.,    Spencer.      Noted    Dec.    9. 

S.  C.,  <;reenvllle — Court  House  Commissioners  awarded 
contract  for  couit  house  to  J.  A.  JONES,  Charlotte,  N.  C,  at 
$125,000.      Noted   Nov.   25. 

MiHN..  ViekHliurg — Contract  for  clubhouse  for  B.  B.  Liter- 
ary Association  awarded  to  BURKES  CON.STRUCTION  CO., 
Hattiesburg,    at    $54,939. 

Tenn,,  MeniplilM — Contract  awarded  to  JA.MES  ALEXAN- 
DER CONSTRUCTION  CO.,  Memphis,  for  office  building  for 
William   Kay,   New   York,   N.   Y. 

Ohio,  Akron — Board  of  Education  awarded  contract  for 
Portage  I'ath  School  to  HARBAUGH  CONSTRUCTION  CO.  at 
$55,274:  Miller  Annex  to  INDIANA  ENGINEERING  AND  CON- 
STRUCTION CO. 

Ohio,  Lake  wood — St.  Gregory  Congregation  awarded  con- 
tract for  church  at  West  Madison  and  Dowd  Ave.  to  OLYMPIC 
CONSTRUCTION    CO. 

Ohio,  Toledo — Contract  awarded  to  H.  J.  SPIEKER  &  CO., 
Toledo,  for  10-storv  hotel  at  Summitt  and  Water  St.  for 
George   P.   Waldorf.      Estimated   cost,    $250,000. 

Ohio,  Warren — Board  of  Education  awarded  contract  for 
2  school  buildings  in  Rowland  Township  to  ROBERT  K. 
KELCH,    Warien. 

Mich.,  Lansing — Liwest  bids  received  Jan.  15  for  8-story 
bank  and  office  buildiiig  for  Lansing  State  Savings  Bank  were 
as  follows:  Rickman  Bros.  Co.,  Kalamazoo,  $109,422;  Covel 
Construction  Co.,  Ionia,  $114,000:  S.  B.  Cole,  Battle  Creek, 
$115,200.      Noted   Nov.   11   and   Jan.   6. 

Iowa,  Grinnell — Contract  awarded  to  BAILEY-MARSH  CO., 
Minneapolis,  Minn.,  for  alumni  hall  for  Grinnell  College.  Es- 
timated  cost,   $150,000. 

Neb.,  Omaha — Contract  for  5-story,  110xl32-ft.  masonic 
temple  at  19th  and  Douglas  St.  for  Masonic  Lodge  awarded  to 
WALTER  PETERSEN,   12th  and  Farnam  St.     Estimated  cost, 

$300,000. 

Mo.,  Fulton — Ernest  Braun,  Jefferson  City,  submitted  low- 
est bid  for  high  school.  Estimated  cost,  $50,000.  Noted 
Jan.   13. 

Mo.,  St.  LouiH — (Official) — Contract  for  parish  school  for 
Catholic  Cathedial  of  St.  Louis  awarded  to  JOHN  GREWE 
CONSTRUCTION  CO.,  947  Century  Bldg.,  St.  Louis,  at  $94,000. 
Noted   Dec.   16. 

Tex.,  Hou.Hton— Contract  awarded  to  HORTON  &  HORTON, 
Houston,  at  $98,900  for  dormitory  for  men  at  Rice  Institution. 


L.  H.  Gilmer  Co.  has  moved  its  offices  and  manufacturing 
departments  from  52  North  7th  St.,  Philadelphia,  to  Tacony, 
Philadelphia,  Penn. 

Warren  Bro.s.  Co.  announces  the  removal  of  its  offices  to 
142   Berkeley    St.,   Boston,    Mass. 

Eastern  Contractors  Supiily  Co.,  1011  Chestnut  St.,  Phila- 
delphia, Penn.,  has  taken  over  the  patent  and  rights  covering 
the  manufacture  and  sale  of  the  Peck  Clamp  (adjustable 
grade  boards).  The  company  plans  an  aggressive  sales  cam- 
paign for  the  coming  season,  through  dealers  in  various  parts 
of  the  country. 


KeulTel  &  Esaer  Co.,  127  Fulton  St.,  New  York,  has  pur- 
chased the  entire  stock,  furniture  and  fixtures,  good  will, 
trade  marks,  etc.,  of  E.  G.  Soltmann.  New-  York,  drawing  ma- 
terials, who  recentlv  went  into  bankruptcy.  The  stock  pur- 
chased   was    invento'iled    at   more    than    $100,000. 

The  T.  L.  Smith  Co.  of  Milwaukee,  Wis.,  has  started  a  cam- 
paign among  its  29  salesmen  for  increased  sales  over  the  pre- 
vious vear.  This  contest  takes  the  form  of  an  automobile 
speedw'av  divided  into  sections,  running  from  5  to  200.  These 
sections  represent  an  increase  in  sales  for  that  particular 
salesman  over  the  previous  year,  results  to  be  computed 
monthly.  If  the  salesman  does  not  sell  as  much  as  he  did  the 
previous  vear,  his  automobile  is  put  in  the  pit  for  repairs. 
The  prizes  for  this  contest  are  a  Dodge  automobile,  first;  a 
Smith  Mascot  Mixer,  worth  $500,  second:  and  a  Smith  Mixer- 
ette,  worth  $315,  third.  The  success  of  the  scheme  is  already 
shown  by  the  increased  sales  over  January  of  a   year  ago. 
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PRICES    AXD   THK   lUJSINIOSS    OlITIiOOK 

Now  that  the  new  year  is  well  underway,  it  is  possible  to 
judge  from  figures  published  durins  the  past  month  what 
public  work  is  to  be  consti  uoted  during  the  year.  Although 
the  President  has  turned  down  the  regular  appropriation  of 
$25,000,0(10  for  public  buildings  for  this  year,  it  will  be  more 
than  made  up  by  the  amount  expended  on  national  road  work, 
besides  which  indications  jxiint  to  more  state,  county  and 
city  work  than  we  have  had  for  a  number  of  years.  How 
much  of  this  will  ever  be  constructed  is  another  question. 
There  are  several  factors  to  be  considered  which  are  out  of 
the  ordinary.  Among  these  are  the  questions  of  material  and 
labor.  Jlaterial,  particularly  steel,  is  in  a  great  many  cases 
commanding  a  premium  for  delivery  during  the  first  quarter, 
and  all  other  building  materials  have  advanced  with  practi- 
cally assured  furthei-  advances  when  the  season  opens  for 
construction.  The  question  of  delivery  is  another  factor  to 
be  taken  into  consideration,  and  unless  the  engineers  or  con- 
tractors plan  far  i-nough  ahead,  work  is  liable  to  be  held  up 
so  that  there  is  considerable  added  expense.  I-abor  is  bound 
to  be  scarce  and  will  command  more  money  than  in  the  past. 
The  outlook  for  private  building  seems  to  be  even  better 
than  for  the  last  six  months  of  1915.  I^ocal  statistics  of  New 
York  State  and  northern  New  .Jersey  show  that  the  volume  of 
private  construction  held  up  in  1014  that  will  go  ahead  this 
year  is  about  one-third  of  the  total  construction  for  last  year, 
and  there  are  still  about  one-tenth  of  the  plan  filings  of  1913 
that  are  just  being  figured  now.  Held-over  work  from  1914 
and  1913  to  proceed  this  year  from  this  section  total  $112,- 
000,000. 

Gross  earnings  of  tlie  TTnited  States  railroads  continue  to 
reflect  a  very  large  movement  of  freight  in  all  parts  of  the 
country,  the  total  of  all  roads  making  weekly  returns  to 
Dun's  Review  for  December  amount  to  $42,085,042,  an  in- 
crease of  1S.T7,  ,  as  compared  with  the  corresponding  month 
a  year  ago.  Practically  all  roads  of  any  importance  made 
very  satisfactory  gains,  but  the  improvement  is  especially 
noted  on  the  leading  systems  in  the  South,  indicating  a  com- 
plete recovery  from  the  depression  that  prevailed  in  that  sec- 
tion at  this  time  last  year.  The  railroads  are  still  continu- 
ing to  place  large  orders  for  equipment  of  all  kinds,  although 
some  orders  have  been  withdrawn  during  the  past  month  on 
account  of  the  high  price  and  poor  delivery.  There  is  also  in 
contemplation  quite  a  lot  of  proposed  new  construction,  par- 
ticularly among  the  Western  roads,  which  is  expected  to 
start  in  the  spring. 

The  steel  mills  are  still  working  to  capacity  and  are  now 
taking  orders  for  third  quarter  delivery  and  first  quarter  of 
1917.  Tt  is  interesting  to  note  that  in  some  shapes  of  steel 
the  price  from  the  warehouse  on  small  lots  is  eheapei'  than 
the  price  quoted  from  the  mills.  This  is  exiilained  by  the  fact 
that  the  warehouses  have  some  stock  on  these  sizes  and  the 
mills  are  sold  so  far  ahead  they  do  not  care  for  the  business. 
There  has  been  no  advance  noted  in  the  cement  industry 
during  the  past  month,  although  export  business  is  heavier 
than  a  year  ago  at  this  time,  and  stocks  are  lower.  Dealers 
are  daily  expecting  an  advance  of  5c.  a  barrel,  with  prospect 
of  further  advances  a  little  later. 

.  Last  week's  declaration  of  dividends  reflect  returning 
prosperity  in  both  railroad  and  industrial  stocks.  Among  the 
most  important  of  these  dividends  was  the  restoration  of  the 
United  States  Steel  Common  to  a  5^^  basis,  with  the  declara- 
tion of  1 '/4  r;  for  the  final  quarter  of  1915.  No  dividend  has 
been  paid  on  the  .Junior  Issue  since  December.  1914.  when  Vj  r?, 
was  disbursed.  Another  important  development  of  the  week 
was  the  increase  in  the  semi-annual  rate  on  St.  Paul  Common 
from  2  to  2%'!.  These  were  only  two  of  the  leading  items  in 
a  notable  list  of  dividend  changes  announced  last  week. 

The  question  of  the  demands  to  be  asked  for  by  the  em- 
ployees of  the  railroads  March  1  may  have  some  effect  on 
general  conditions  unless  the  railroad.s  agree  to  meet  what- 
ever demands  are  made.  As  to  the  general  merits  of  these 
perennial  demands  of  railroad  employees  for  increased  wages, 
the  statistics  tell  an  interesting  tale.  The  railroad  payroll, 
so  the  statement  reads,  now  approaches  $1,500,000,000  a  year 
for  the  great  armv  of  nearly  l.SOO.OOO  men.  The  1910  payi'oU 
was  $1,140,000  for  the  1,700,000  men  and  for  the  same  number 
of  men  in  1914  the  payroll  was  $1,400,000,  or  a  quarter  billion 
dollars  more,  because  of  wage  increases.  The  proportion  of 
the  gross  receipts  of  the  railroads  paid  out  in  wages  is  stead- 
ily rising.  Out  of  every  dollar  now  received  by  the  road  for 
carrving  freight  and  passengers,  employees  get  45c.  Tn  the 
last  few  years,  the  emplnvees'  share  of  the  total  receipts  has 
risen  from  40  to  45<5;.  While  the  employees  get  45c.  out  of 
everv  dollar  of  gross  earnings,  the  shareholders,  on  the  other 
hand,  receive  less  than  2%;  in  other  words,  for  every  dollar 
paid  the  stockholders.  $25  is  paid  the  employees.  The  par- 
ticular class  of  employees  making  the  demand  on  this  occa- 
sion are  the  aristocrats  of  the  rail.  Wages  earned  by  the 
men  on  the  train  vary  all  the  way  from  $S00  per  year  paid 
the  green  brakemen  to  $4,000  a  year  paid  the  engineers  on 
the  best  passenger  trains.  These  demands,  if  met  by  the  rail- 
road, mean  that  the  people  as  a  whole  will  have  to  pay  an 
increased  passenger  and  freight  rate,  the  railroads  simply 
acting  as  agents. 

K.  Hansen,  W.  tlessor  Pnvitf,  .Ir..  nn<l  R.  C,  .Ton.Npn  have 
opened  an  office  at  17  Ratterv  PI.,  New  York,  N.  Y.,  under  the 
name  of  Hansen,  Pavitt  &  Jensen,  consulting  engineer  for 
byproduct  coke  ovens,  benzol  recovery  plants,  tar  distillation, 
etc.  Messrs.  Hansen  and  Jensen  were  connected  with  the 
H.  Koppers  Co.  and  the  Otto  Coking  Co.,  Inc.  Mr.  Pavitt  was 
with  the  Amerie.nn  Coke  and  Oas  Construction  Co.  and  its 
successors  the  Sclmiewind  Coke  Oven  Co,  and  the  Otto  Coking 
Co.,  Tnc.  All  three  have  served  a  number  of  years  under  T^ouis 
Wilputte,  the  well-known  Coke  Oven  Engineer. 


IRUN  AND  STBIOI. 

Vlis   Ir«in — Below   are   the   present   quotations   with    a   com- 
parison of  a  month  and  year  ago; 

Cincinnati  Keb.  3,  1916      Jan.  6,  1916 

No.  2  Southern  foundry  $17.40®  17.90   $17.40fii;17.90 
No.   2  Northern   foundry     19.76@20.26      19.26 

New   York 
No.  2X  Northern   foun- 
dry           19.75®20.00 

No.     2    plain     Northern 

foundrv    19.00®  19.25 

No.  2  Southern  foundryt    19.50@20.00 
Birmingham 


Feb.  4,  1915 

$12.n0@13.00 

14. 00^14. 50 


19. 50(fi  19.75      14.25®  14.50 


18.75®19.25 
18.00®18.50 


14.00T/  14.50 
14.00®  14.25 


No.  2  Southern  foundry      15.00 

Chicago 
No.  2  Northern  foundry      18.50 

Pittsburgh 
Bessemer    iron' 


14.50 


20.4  5 
18.95 


Basic   iron*    18.95@19.20 

♦These   prices    include    the   freight   charge   fro 
to  the  Pittsburgh  district.     fDelivered  tidewater, 


9.50®  10.00 
12.75@13.25 

14.55 

13.45 
m   the   valley 
New  York. 


Steel  RallH — The  following  quotations  are  per  100  lb.  f.o.b. 
Pittsburgh  and  Chicago  for  carload  or  larger  lots.  For  less 
than  carload  lots  5c.  per  100  lb.  is  charged  extra; 

^Pittsburgh — ^        , Chicago v 

Feb.  3,  Jan.  6,  Feb.  3,  Jan.  6, 

1916  1916  1916  1916 

Standard  bessemer  rails $1.25  $1.25  $1.25  $1.25 

Standard   openhearth   rails...      1.34  1.34  1.34  1.34 

Light   rails,   8  to   10  lb 1.85  1.70  1.67  1.58 

Light  rails,  12  to  14   lb ISO  1.65  1.62  1.53 

Light  rails,  16  to   20   lb 1.75  1.60  1.57  1.48 

Light  rails,  25   to  45   lb 1.70  1.55  1.52  1.43 


Old  Material — The  prices  following  are  per  gross  ton  paid 
to  dealers  and  i)roducers  in  New  York.  In  Chicago  and 
vicinity  the  quotation  is  per  net  ton  and  covers  delivery  at 
the  buyers'  works,  including  freight  transfer  charges: 

-New  York- 


Feb.  3.  1916 

Heavy  melting  steel   scrap $1  4.O0(ri' 14.50 

No.    1    railroad    wrought 20, n0(?j  20.50 

Stove   plate    11. no^fi  12.00 

No.    1    machinery    cast 17. OOfa  17.50 

Machine    shop    turnings 8.75®    9.00 

Cast  borings    9.25  ®    9.50 

Railroad  malleable  cast 12.50®  13.00 

, Chicago 

No.   1   railroad  wrought 16.00 

Stove    plate    11. OOifi  11.50 

No.   1   machinery   cast 13.00®  13.50 

Machine    shop    turnings 8.50®    8.75 

Cast    borings     7.75®    8.00 

Railroad  malleable  cast 14.00@14.25 


Jan.  6,  1916 

$13.00®13.50 

19.50®20.00 

11.50®12.00 

16.00®16.50 

7.75®    8.25 

9.25®    9.50 

12.50®13.00 


16.00®  16.25 
11.00®  11.50 
13.00@13.50 
8.75@  9.00 
7.75®  8.00 
14.00@14.25 


Chi- 

Den- 

San 
Fran- 

cago 

ver 

cisco 

$2.50 
2.95 
2.5  0 
2.70 

$2. SO 
3.30 
2.80 

$2.65 
3.05 
2.40 
2.05 

Track  Supplies — The  following  prices  are  base  per  100  lb. 
f.o.b.  Pittsburgh  for  carload  lots,  together  with  the  warehouse 
prices  at  the  places  named: 


Pittsburgh 
Standard    railroad    spikes ...  $2.25 

Track    bolts    2.50 

Standard   section    angle   bars    1.50@1.75 
Tie    plates     1.80 


Pipe — The    following   table    shows    the    comparison  in    dis- 
counts, together  with  the  net  prices  in  cents  per  foot: 

, —  Black — ,  , — Galvanized— > 

Feb.  3,  Feb.  4,      Feb.  3,  Feb.  4, 

1916  1915  1916  1915 

%-  to  3-in.  steel  butt  welded 76%  81%  M^^'/r  72'^% 

214-   to   6-in.    steel   lap   welded...    75%  80%.  59i^%  72%% 

7-"to  12-in.  steel  lap  welded 71%  77%  54iL.%  66%% 

Diameter,  In. 

s.'                        2.76  2.20  4.54  3.15 

I         4.08  3.24  6.72  4.67 

11^     5.44  4.38  9.09  6.30 

11/,     6.60  5.25  10.86  7.55 

2'     S.88  7.05  14.62  10.15 

2V,     14.63  11.70  23.69  16.70 

3  ■     19.13  15.25  30.98  21.80 

4         27.25  21.80  44.05  31.00 

5         37.00  29.60  55.94  42.20 

6         48.00  38.40  77.76  .';4.60 

7         69.02  55.00  $1.08  80.00 

S         72.50  57.50  1.14  84.00 

9         $1.01  79.50  1.57  $1.16 

10       1.20  95.00  l.SS  1.3.S 

II       1.34  $1.06  2.11  1.55 

12      1.47  1.17  2.31  17ft 


!•:  NCI  \  I'l  i:  i:  I  \  (i    N  i<:  \vs 


V.-l.   75,   No.  5 


t'lmt-lroil      IMlir        Till'      fllllOWllIK      :il<'      till-      IllllTH     IKT     IK'I      toll 

for   fiuioml    IoIm  al    iIh'    iiIucoh   Iiiliiii;il: 

New    Yoi'U: 

tl-lii.  CliixM    I!  ami   lii'uvlcr Jll'.i  (Ml 

HlrinlnKliiiiii; 

4-U\ 

«-lii.   aiul   over 

4-ln 

6-tn.   niul   over 

l"li\»»  A  nnd  RiiH  i)l|>»>   (like   $1   over  the  iihove   prlccM. 

StrrI   Sheet    I'IIIuk-    The    followliiK    l)rii-c    Ih   ImHc   per    lOU   Ih. 
f.o.b.  I'lttHbiUKh,   with  a  conipurlxon  ol  a  month  unci  year  uko: 


rlillie    lloll 


liti.OO 
^■l.OO 

6 

7 

33.00 
30.00 

M 

!l 

10 

12 

H 

Keb.  3.  1  ;n  r. 
ti.»o 


Jan.  fi,  l!>lfi 

$  1 .  s .'. 


Feb.  4,  1915 
$l.Krir(jil.60 


Shre<ii — Quotations    In     oenlH 
from    warehouse,    also    the    base    i 


\tvv    poiinit     li 


l.arjje  I.ola, 
liUnk  IMItsburKh 

No.     10     L'.-.'r> 

No.     12     2.2r) 

No.     14     2.30 

No8.    IS    and    20.  .  .  .  2.40 

No8.    22   and    24....  2.4.% 

No.    26     2.50 

No.    27     2.55 

No.    2S     2.60 

OnlvanlEed 

No.     10     3.75 

No.     12     3.S5 

No.     14     3.S5 

Nos.    18   and    20.  .  .  .  4.10 

Nos.    22   and    24  .  .  .  .  4.30 

No.    26    4.45 

No.    27     4.60 

No.    28     4.75 


Denver      t'hlcano        l!tl6 


various    cities 
III    iiilll: 

. —  New  YorH  — s 
Keb.  3.      Feb.  4. 


3.55 
3.60 
3.65 
3.55 
3.60 
3.65 
3.70 
3.75 


4.,S5 
4.S5 
5.15 
5.30 
5.45 
5.60 


2. .SO 
2.S5 
2.90 
2.80 
2.85 
2.90 
2.95 
3.00 


■1.00 
4.20 
4.40 
4.20 
4.55 
4.70 
4.S5 


3.25 
3.30 
3.35 
3.30 
3.35 
3.40 
3.45 
3.50 


4.60 
4.60 
4.90 
5.05 
5.20 
5.35 
5.50 


2.40 
2.45 
2.50 
2.55 
2.60 


2.90 
3.05 
3.20 
3.36 
3.50 


Sewer  ripo — Price   per  foot   in  carload  lots: 


Size 
3-ln 

New  York 
$0,055 

4-in      

055 

fi-ln      

088 

6-in 

088 

S-in 

121 

10-ln 

173 

12-in 

22 

IS-in 

297 

18-in 

418 

20-in     

495 

:>2-in 

66 

24-in      

715 

27-in      

1.44 

30-in 

1.76 

33.in 

.-...       2.31 

36-in 

2.73 

ChicaKO    San  Francisco 

$0,045  $0.06 

.045  .08 

.072  .10 

.072  .12 

.099  .18 

.144  .27 

.18  .337 

.243  .45 

.342  .6 

.405 
.54 
.585  1.2 

1.50 

1.75 

2.15 

2.25 


Bars,  Concrete  Kelnforcins — 

, Warehouse ^ 

Mill  New  Pitt.s- 

Shipinent      York        burgh    Chicago     Denver 

?4     in.    and    larger..       1.80             2.60             2.50             2.50  2.90 

%-in 1.90             2.70             2.60             2.58  3.00 

i^-in 2.05             2.75             2.65             2.63  3.10 

%-in 2.20             3.00             2.90             2.80  3.40 

%-ln 2.55             3.35             3.25             3.15  3.60 

■Wire    Rope — Discounts    on    bright    and    galvanized    are    as 
follows: 

New  York       Chicago  Denver 

Bright    40—21/2%            35%  35 — 2%% 

Galvanized    30— 2»a%            25%  25 — 2y2% 

Net   prices  on   galvanized.    7   wires  to   strand: 

Diameter  New  York        Chicago         Denver 

^-in $0,049               $0,045  $0.04 

%-in 054                    .06  .058 

%-in 061                   .067  .065 

%-in 088                    .097  .095 

1      -in 102                    .112  .109 

114-in 17                      .187  .182 

1%-in 179                    .213  .208 

liA-in 238                    .262  .255 

1%-in 259                    .285  .277 

1%-in 30                      .33  .321 


La^ 

Screws 

— For 

fair-sized  0 

•ders  t 

he  fol 

lowing  net  prices 

per  hun 

dred  are  for 

wareh 

ouse   delivery   at   the   places  named: 

Conical 

or  Gimlet  Point 

Length, 

, New  Yor 

k — > 

, Chicago 

, Denver 

In. 

'2 -In. 

%-In. 

1-In. 

1/2  -In. 

%-In. 

1-In. 

1/2 -In. 

%-In. 

1-In. 

3Vi     .  . 

$1.63 

$3.34 

$6.93 

$1.30 

$2.65 

$5.50 

$1.55 

$3.18 

$6.60 

4 

1.75 

3.56 

7.34 

1.39 

2.83 

5.83 

1.66 

3.39 

6.99 

4%     .  . 

1.86 

3.78 

7.75 

1.48 

3.00 

6.15 

1.77 

3.60 

7.38 

5 

1.98 

4.00 

8.16 

1.57 

3.18 

6.48 

1.88 

3.81 

7.77 

5H     .  . 

2.09 

4.22 

8.57 

1.66 

3.35 

6.80 

1.98 

4.02 

8.16 

6          .. 

2.20 

4.44 

8.98 

1.75 

3.53 

7.13 

2.09 

4.23 

8.55 

6  Vs     .  . 

2.32 

4.66 

9.39 

1.84 

3.70 

7.45 

2.20 

4.44 

8.94 

7 

2.43 

4.88 

9.80 

1.93 

3.88 

7.78 

2.31 

4.65 

9.33 

7%     .  . 

2.54 

5.00 

10.21 

2.02 

4.05 

8.10 

2.42 

4.86 

9.72 

8 

2.65 

5.32 

10.62 

2.11 

4.22 

8.43 

2.52 

5.0  7 

10.11 

9 

2.88 

5.77 

11.44 

2.29 

4.58 

9.08 

2.74 

5.49 

10.89 

10 

3.01 

6.21 

12.25 

2.47 

4.93 

9.52 

2.95 

5.91 

11.67 

11 

3.34 

6.65 

13.07 

2.65 

5.28 

10.38 

3.17 

6.33 

12.45 

12 

3.56 

7.09 

13.89 

2.83 

5.63 

11.25 

3.39 

6.75 

13.23 

IIHI     HI) 

ths  ol^   18,  22 


for 


'rrliinicle   McmIi — The   followInK  prices  are   per 
4-ln.   mesh.     This  material  Is  made  In   renular  wid 
26.    30.    32.    42.    46,    50,    54    and    58    In.      Standaril    lengths    of    roll 
are   150.   300  and   600  ft.      CuttInK   to  special    IciintliH   Is   charKei 
extra: 


Style 
No. 


Cross-Sec. 
Area  per 
Ft.  Width 

0.102 
0.077 
0.058 
0.041 
0.170 
0.142 
0.124 
0.110 
0.0S5 
0,066 
0.049 
0.261 
0.225 
0.196 
0.140 
0.109 
0.075 
0.380 
0.325 
0.283 
0.208 
0.151 
0.101 


-Plain  Material . 

Less  Than 
('ar  Lots 
and  Over 
iload  10.000 

,otH  Sq.Ft. 


-Galvanized , 

Less  Than 
Car  Lots 
and  Over 
oad  10,000 

ts  Sq.Ft. 


$1.27 
1.00 
.80 
.62 
2.12 
1.83 
1.62 
1.48 
1.21 
1.00 
.83 
3.13 
2.71 
2.42 
1.86 
1.48 
1.09 
4.45 
3.84 
3.36 
2.57 
1.95 
1.39 


$1.38 
1.09 
.86 
.67 
2.30 
1.98 
1.76 
1.60 
1.31 
1.09 
.90 
3.39 
2.94 
2.62 
2.02 
1.60 
1.18 
4.83 
4.16 
3.65 
2.78 
2.11 
1.50 


$1.59 
1.26 
1.00 
.78 
2.66 
2.29 
2.04 
1.85 
1.52 
1.26 
1.04 
3.92 
3.40 
3.03 
2.33 
1.85 
1.37 
5.59 
4.81 
4.22 
3.22 
2.44 
1.74 


Nails — Price   per  keg: 


New    York    .  .  .  . 

Chicago    

Denver     

San    Francisco 


52.60 
2.55 
3.15 
3.20 


$2.60 
2.45 


In. 


Feb.  3,  1916   Feb.  4,  1915       Chicago     Denver 


ft     $8.75 

14     6.20 

A     5.20 

%     4.65 

,'j     4.45 

y,    and    ,■'« 4.25 

%   and    \i 4.15 

%    and    !j! 4.05 

%   and    U 3,95 

1    to    1% 3.85 


57.50 
4.95 
3.95 
3.40 
3.20 
3.00 
2.90 
2.80 
2.70 
2,60 


$8.50 
5,95 
4.95 
4,40 
4.20 
4,00 
3.90 
3.80 
3.70 
3,60 


$10.60 
8.05 
7.05 
6.50 
6.35 
6.20 
6.10 
6.00 
5.90 
5.80 


EXTRAS    TO    ABOVE    LIST    PER    100 

For  BB 

ft -in,   and    '/4-in $1.50 

ft -in.   and   larger 1.25 


POUNDS 

For  BBB 

$2,00 
1,75 


Structural  Material — The  following  are  the  base  prices 
f.o.b.  mills  Pittsburgh,  together  with  the  quotations  per  100 
lb.  from  warehouse  at  the  points  indicated: 

Pitts-  Den-  San 

burgh    Chicago      ver      Francisco 

Beams,   3   to  15   in 1 

Channels.    3    to    15    in $1.90@2      $2.50        $3.00        $3.50 

Angles.  3   to  6  in.,  \i  in.  thick  J 

Tees,   3   in.  and   larger 1.90@2        2.50  3.00  3.50 

Plates     1.90@2        2.70  3.25  3.50 

Freiglit  Rates — On  finished  steel  products  in  the  Pittsburgh 
district,  including  plates,  structural  shapes,  merchant  steel, 
bars,  pipe  fittings,  plain  and  galvanized  wire  nails,  rivets, 
spikes,  bolts,  flat  sheets  (except  planished),  chains,  etc.,  the 
following  freight  rates  are  effective  in   cents  per  100  lb.: 

Baltimore    15.40    New   Orleans    30.00 

Birmingham     45.00     Omaha     43.60 

Boston     18.90     New  York    16.90 

Buffalo    11.60  Pacific   Coast    (all    rail)..  73.90 

Chicago    18.90  Pacific    Coast     (via    Pan- 
Cincinnati    15.80         ama   Canal)    61.90 

Cleveland    10.50     Philadelphia     15.90 

Denver     68.60     St.  Louis 23.60 

Kansas  City    43.60     St.    Paul    32.90 

Minneapolis    32.90 

Swedish  (Norway*  Iron — This  material  sells  at  $4.25  base 
per  100  lb.  f.o.b.  New  York.  In  coils  an  advance  of  50c. 
is  charged. 
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MKTAI.S 

MetulN — In    New   York,    the    quotations    in    cents    per    pound 
I)re vailed  at  the  dates  indicated: 

Feb.  3,  1916      Jan.  tj.  1916      Feb.  4,  1915 

Copper,    electrolytic    36.00  23  00  1ijr> 

Copper,    lake    36.00  23.00  15.00 

Tin     41.75  43.00  39.00 

Lead    6.10  5.50  3.65 

Spelter     19.50  18.50  7.37'^ 

ST    LOUIS 

Lead     6.00  ....  3  55 

Spelter    19.00  ....  7.12  Vi 

Old   MetalH — In    New   York,    the    foUowinK   are    the   dealers' 
purchasing  prices  in  cents  per  pound: 

Feb.  3.  Jan.  6.  Feb.  4, 

1916  1916  1915 

Copper,   heavy  and  crucible 20.00  17.75  12.10 

Copper,   heavy   and    wire 19  50  17.25  1175 

Copper,   light  and  bottoms 17.00  15.00  10.50 

Lead,   heavy    5.00  4.50  3.20 

Lead,  tea   4.50  4.25  2.95 

Brass,   heavy    12.75  11.50  8.25 

Brass,   light    10.00  9.50  6.75 

No.  1  yellow  rod  brass  turnings 12.50  12.00  .... 

No.  1  red  brass  or  composition  turnings   12,00  11.50  .... 

Zinc    12.00  11.00  4.50 

CKMKNT,    ST<»\K    AND   BRICK 

Portlnnd   Cement — These   prices   are   for   barrels   in   carload 
lots  exclusive  of  bags: 

New    York    , $1.27 

Jersey  City    '  " 

Boston     

Chicago    

Pittsburgh     

Cleveland     

Detroit     

Indianapolis     

Toledo     

Milwaukee     

Minneapolis     

Duluth     

Peoria    

Cedar  Kapids    

Davenport     

San  Francisco    


nd    <;rnvel — I'rice    for    cargo    or    carload    lots    Is    as 


'b.  3. 

Feb.  4 

916 

1915 

1.27 

$1.02 

1.21 

.94 

1.47 

1.26 

1.31 

1.02 

1.31 

1.00 

1.45 

1.23 

1.40 

1.14 

1.44 

1.23 

1.44 

1.19 

1.48 

1.22 

1.58 

1.24 

1.56 

1.33 

1.39 

1.14 

1.50 

1.15 

1.40 

1.15 

1.90 

Paving  Stone^ 

.,         „     ,  f  Manhattan 

New   York   \      other  boroughs 

Chicago    .\bout  4x8x4 

Denver    Sandstone 

San    Francisco Basalt  block,  4x7x8 

Fla^Slnier — 

f  Bronx     

New  York .  .  i  Manhattan     

[Queens 5   ft.   sq.    .. 

Chicago 18   in.    wide 


$2.30   sq.vd. 

2.00   sq.vd. 

2.15   sq.yd. 

1  .  50   sq.yd. 
55.00   per M. 


i.l7  sq.ft. 

.18  sq.ft. 

.18  sq.ft. 

.60  lin.ft. 


Paving  1>2  Inch  %  Inch  .Sand 

New    York     $0.75  $0.80  $0.S5  $0.45 

Chicago 1.15  1.15  0.85 

Denver     1.35  1.35  1.35  1.00 

San   Francisco 80  SO  .80  1.15 

OuNlied  Stone — Price  carload  or  cargo  lots  Is  as  follows: 

1'^  Inch  %  Inch 

New    York     $0.85  $0.95 

Chicago     1.15  1.15 

Denver     1.75  2.25 

San    Francisco    1.25  1.25 

<iirl>luK — Prices   per   lineal   foot   are   as   follows: 

New     York     5x16  $0.40 

New    York     5x20  .45 

Chicago    6x18  .45 

Denver    5x16  rough  .40 

Denver     .  5x16  dressed  .60 

San   Francisco    6x16  .65 

Brick — Price  per  1,000  in  cargo  or  carload  lots  is  as  follows: 

Common  Paving 

New   York    $8.50  $24.00 

Chicago    6.25  12.50 

Denver     6.50  13.50 

San    Francisco    9.00  43.50 

MISCKLI.AMOOIS 

Clay  Drain  Tile — The   following  prices  are   per  1,000  sq.ft.: 
Size  .New  York  Chicago        San  Francisco 

3-in $22.50  $15.00  $28.00 

4-in 32.50  18.00  36.00 

5-in 47.50  23.00  52.00 

6-in 57.50  27.00  56.00 

8-in 97.50  55.00  120.00 

Wood  Block  Paving- 
Chicago   $1.95  per  sq.yd. 

\Vood  Preserving — Avenarius  carbolineum  is  selling  at  sOc. 
per  gal.  in  barrels  of  54  gal.  each  f.o.b.  at  the  following 
points:  New  York.  Cleveland,  Milwaukee,  New  Orleans  and 
Portland,  Ore.  This  price  is  for  barrel  lots  only,  price  scaling 
according  to  quantity. 

Kailfvay    'I'ies — 

7  Ft.  9  In.  6  Ft.  8  In. 

Material  by  8  Ft.  6  In.         by  8  Ft. 

New  York Std.    Yellow     Pine        $0.84  $0.70 

Chicago White    Oak                   .90  .72 

Denver Native  or  Mexican   I'ine     .95  .70' 

i^an    Francisco    67  .48 


NOTES 

The  Southern  Paoifie  Co.  in  Texas  will  expend  more  than 
$3,000,000  during  the  present  year  for  improving  its  propertie.s 
in  that  state,  according  to  an  announcement  made  by  W.  B. 
Scott,  Pres.  of  the  Sunset-Central  lines  of  the  company.  The 
improvements  will  include  relaying  281  mi.  of  track  with  90- 
Ib.  steel,  new  steel  bridges,  etc.  The  sum  will  be  divided  into 
appropriations  about  as  follows:  New  steel  bridges.  $50,000; 
relaying  281  mi.  of  track  with  new  90-:b.  steel,  $2,066,000;  new 
shop  buildings,  $217,000;  shop  machinery  and  tools.  $141,000; 
additional  sidetrack  and  spurs.  $220,000:  docks  and  wharves, 
$25,000;  equipping  5,400  freight  cars  with  .safety  appliances, 
$97,000;  equipping  15  locomotives  with  superheaters,  $27,000; 
water  and  fuel  stations,  $75,000;  ballast  150  mi.  of  track, 
$300,000;  strengthening  and  rearranging  interior  mail  cars, 
$6,000. 

FoIlowinK  tlie  Filing  of  a  Suit  for  an  ancillary  receiver- 
ship in  United  States  District  Court  by  the  Belknap  Hard- 
ware and  Manufacturing  Co.  against  the  Ohio  River  Contract 
Co.  of  Indiana  and  Madison  J.  Bray,  who  is  suretv  for  con- 
tracts held  by  that  concern  to  the  sum  of  more  than  $3,000,000, 
claimed  to  be  unprotected  by  indemnity.  Judge  Walter  Evans 
appointed  C.  B.  Knlow,  Vice-Pres.  of  the  City  National  Bank 
of  Evansviile.  receiver.  .Mr.  Knlow  will  carr.v  on  the  business 
of  the  Contract  company  in  Kentucky  as  well  as  Indiana  and 
further  expedite  matteis  looking  to  a  friendly  settlement  of 
the  difficulty.  The  Ohio  River  Contract  Co.  holds  a  contract 
for  work  in  the  sum  of  $1,250,000  to  widen  the  canal  at  Louis- 
ville and  enlarge  the  locks.  It  also  holds  a  contract  for 
$1,900,000  to  build  lock  and  dam  No.  4.S  near  Henderson. 

A  Proponed  Irrigation  and  Fruit-RniHing  Development  near 
Poi  t  Elizabeth.  South  Africa,  is  iei)()rted  in  the  "Daily  Con- 
sular and  Trade  Reports"  of  J.in.  17.  It  is  proposed  to  elect 
a  dam  for  the  conservation  of  water  of  an  estimated  capacit.v 
of  22,500,000.000  gal.,  which  will  irrigate  38.000  acies  of  land. 
The    estimated    cost    of    (lie    dam    coniiilete    is    about    $1,000.(100. 

Fxports  From  the  I'nited  States — As  published  in  Bulletin 
3,  by  the  Directors  of  the  Port  of  Boston,  it  is  stated  that 
the  countrv  is  not  building  up  a  permanent  foreign  trade, 
but  is  just  content  in  making  present  profits  in  the  export 
of  war  munitions.  It  further  states  that  the  ambitions  of 
nations  to  control  foreign  trade  and  the  seas  are  the  economic 
roots  of  the  present  w.ir  and  of  the  majority  of  past  wars  in 
Europe,   and   th.at   to   have   universal   peace  and   universal  jus- 


tice among  nations  there  must  be  freedom  of  the  seas  and 
freedom  of  trade,  and  that  it  is  America's  duty  to  work  to 
this  end,  heiself  to  reject  temptation  to  dominate,  and  to  use 
her  energies  and  moral  forces,  so  that  no  one  nation  or  group 
of  nations  shall  be  supreme  on  the  oceans  to  the  detriment 
of  the  rest  of  the  world.  In  its  analvsis  it  shows  that  whereas 
the  balance  of  tiade  is  $1.3.")0. 000,000  in  favor  of  the  TTnited 
States  in  its  trade  with  Europe,  and  $4,00n.non  in  the  case  of 
other  countries  in  North  America,  and  $3,500,000  in  the  case  of 
Africa,  our  balance  of  trade  for  1915  is  $162,000,000  against 
us  with  South  Ameiica,  and  $108,000,000  against  us  with  Asia 
and  Oceania.  It  is  pointed  out  that  over  $700,000,000  of  the 
$1,000,000,000  balance  of  trade  of  the  I'nited  States  for  1915 
represents  an  excess  due  to  war  orders,  which  is  not  perma- 
nent business,  and  will  cease  once  peace  is  declared,  and  that 
this  amount  leaves  the  real  balance  of  trade  of  the  I'nited 
States,  on  regular  legitimate  merchandise,  at  $300,000,000.  the 
smallest  balance  of  tiade  since  1909,  and  $200,000,000  smaller 
than  the   year  before  the   war. 

The  Oflleial  Bulletin  of  Buenos  Aires,  Argentina,  publishes 
a  decree  authoiizing  the  Empresa  Vezin  &  Cia..  of  Paris,  to 
extend  the  lines  of  the  Central  Northern  Railway  (State 
Railways),  to  the  Argentine-Bolivian  frontier  and  to  con- 
struct a  bridge  across  the  Quiaca  River,  forming  a  connection 
with  the  La  Quiaca-Tupiza  Ry.,  whicli  is  now  under  construc- 
tion for  the  Bolivian  Government  by  the  same  company. 

All  the  Pump-Building  Plants  of  the  International  Steam 
Pump  Co.  are  to  be  sold  under  forclosure  to  the  highest  bid- 
der, under  decree  of  the  United  States  District  Court  for  the 
Southern  District  of  th  New  York.  The  property  is  to  be  sold 
in  15  different  parcels,  several  of  which  are  so  arranged  as  to 
include  one  principal  works  of  the  company.  Among  the 
principal  plants  to  be  sold  are  the  Deane  Steam  Pump  Works 
at  Holyoke,  Mass.;  the  Daidlaw-Dunn-CJordon  Pumi)  Works 
at  Hamilton,  Ohio;  the  .Snow  .Steam  Pump  Plant  at  Buffalo, 
N.  Y.,  and  the  I'ower  and  Mining  Machinery  i)lant  at  Cudahy, 
Wis.  Other  parcels  include  stock  in  the  Henry  R.  Worthing- 
ton  Co.,  the  Blake  &  Knowles  Steam  Pump  Works,  the  Holly 
Manufacturing  Co.,  the  Fred  M.  Prescott  Steam  Pump  Works, 
tlie  Denver  Rock  Drill  and  Machinery  Co.,  the  International 
flas  Engine  Co.  and  the  Jeanesville  Iron  Works  Co.  The 
dates  of  sale  of  the  different  parcels  range  from  Feb.  25  tc 
Mar.  7.  The  sale  is  made  in  accordance  with  the  plan  adopted 
for  the  reorganization  of  the  comjiany. 
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I'miiuMcil    \\  ork 

l'fiiiiM>  iMiiiiii  l'i'Miit<>  Iviiiila  U.K.  I'oiiti'iniilMlcH  cli-cdlfy- 
lun  lIMi'  i.v.T  iiiHl  of  AllfKhi>nlf«  from  AlliMum  to  <"iav<u- 
nuUHh.    aliout    4(1    ml.      Al«<x»ii(l«i'    C.    ShamI,    I'hilailvliihia,    Cli. 

■'(•■iiiMylvnnln  I'l-nriHylvanla  It. It.  coMli'mitlaloH  ImprovliiK 
Si'liiivlUlll  l>lvlsliiii  l>v  iliiiilili'-tiiu'UliiK  Hill'  Iroiii  I'ui'lu'i'Mforil 
lo  K.  II.  Iwoi  III.  <'<>allliK  Nialloii  ill  I'ol  IhvIIIi'.  .xt.-itloii  at  Noi  i  In- 
lo\Nii  an. I   lal.MJiiK   Kiacli-  at   Scyfi'it.      hint  imati'il  iiiHt.   $L', (mil, (1(1(1. 

I'miiMvliiiiiln  I'laiiN  Ix-InK  |>i'i-|>»>  i''!  for  cxtciiHlon  oT  IIm<' 
of  Noitlu'iii  Ciiiuhiia  Street  Ity.  from  I'attoti  to  HiiHtlliKH.  It. 
Piale,    I    l!ioailwa.\,   Ni  w    York,   N.   Y..   \'lte-rre.s. 

^  Irwiiilii  .\.  w  York,  nillailelplilu  &  Norfolk  1l.Il.  will 
(loiilili'-liaek  line  from  ParkKley  to  Knlaley,  (!  ml.  S.  I'orclu-r, 
IMillM.leliilila.    I'.lin.,    IMir,    Ak't. 

WvHt  \lrttl»l"  l''aliiii.>iit-r.liiKamon  nallwav  Co.,  recoiitlv 
liuiirp.MMle.l  with  $  liiil.OOii  .apllal  sto.k,  will  const  mil  lail- 
\va\  from  .  ..nn..  II..11  with  line  ol  l:alllinoie  \-  (ililo  \l.]{.  Co. 
at  iliit<liin.-ii>n  to  Wyatl.  .s  ml.  .M.  C.  It.Mr.i,  II.  1,.  H.rmaii  and 
(\    II.    I'oit.i.    Baltimore,    int.  rested. 

South  Cnrolliin — I,.  H.  Wilson,  Ciom.s  .Vn.lior.  ami  T.  I'., 
Thaekston,  t'.-dar  Sprlnn.s,  are  Int.resti-d  In  .  .msli  ii.tioii  of 
railway  from  Spartanbuii.;  to  Walnut  C.iov.',  Ci-.p.ss  .\n.lior 
nnd  I'llnton,  S.  C. 

<;«'«r(rln-  -Siiry.-ys  mail.-  liv  ('(dmnliia  Kaolin  and  .\lii- 
minum  Co..  "o.s  Mth  St.,  .\'.  W..  Waslilnnton,  1),  C.,  for  narrow 
nam'  railwav  to  elav  and  bauxite  niine.s,  near  Gordon,  Mc- 
lnt\re  and  Irwin,  (ia.,  3  mi.  lUihard  K.  Meade,  20^  North 
Calv.M-t   St.,    Kaltiniore,   Md.,   l"h.    Kn^r. 

(iroriiin — Southern  Hy.  applied  to  State  Uailroad  Conimi.s- 
slon  for  permi.sslon  to  relocate  and  doulile-traek  line  from 
Cornelia  to  South  Caiolina  state  line.  K.stimated  cost.  $2,000.- 
000,      n.   Heiinan,   WashinKton,    D.   C,   Ch.    Knp;!-. 

.Xlnlinmn — ]A)uisvllle  &  Nashville  R.R.  plans  to  double- 
track  its  line  between  MontFromerv  and  Calera,  63  ml.  Esti- 
mated cost,  $2,000,000.  W.  H.  Courtney,  Louisville,  Ky.,  Ch. 
En^r. 

.41nl>nnin — Tuscaloosa  Railway  and  TItillties  Co.  plans  to 
imiirove  its  line  between  Tuscaloosa  and  Holt.  C.  R.  Carter, 
Tuscaloosa.    I'res.   and   (len.    Mki'. 

I.oiilNinna — Orleans-Kenner  Electric  Ry.  plans  to  extend 
line   one   mile   in   New   Orleans. 

Kentiieky — Surveys  beins  made  by  Cumberland  &  Rock- 
<astle  Railroad  Co.  for  extension  from  Bond,  Jackson  County, 
to  timber  lands,  S  mi. 

Tiidiaiin — Press  reports  state  Terre  Haute,  Indianapolis  & 
Eastern  Traction  Co.,  Terre  Haute,  plans  to  extend  line  to 
Milligan  J'ark,  Crawfordsville.  T.  P.  Grove,  Terre  Haute, 
Gen.  'Mgr. 

IlllnoiN — Rockford  City  Traction  Co.  contemplates  line  on 
Whitman  St.  from  Church  St.  to  North  Ave.  and  on  North  St. 
from  Hoffman  Hlvd.  and  Scandinavian  Cemetery,  Rockford. 
W.   C.  Sparks,  Rockford,  Pur.  Agt.   and   Gen.   Msr. 

lotva — Keokuk  Electric  Co.  having  plans  prepared  for 
extension  of  line  from  Prankford  to  Curryville,  with  possible 
extensions  to  Howling  Green  on  east  and  Centralia  on  west. 
J.  P.  Ingle.  Keokuk,  Gen.  Supt. 

MinneNotii — W'estern  Terminal  Railway  Co.  applied  to  City 
Commission  for  i)ermission  to  cioss  several  streets  for  belt- 
line  terminal  railway  system  to  encircle  city  of  Duluth. 

Kaii.><a.H — Arkansas  Valley  Interurban  Railway  Co.,  Wichita, 
plans  to  improve  entire  track  and  equipment.  All  worm  track 
will  be  replaced  and  line  from  Wichita  to  Hutchinson  will  be 
ballasted  with  sand  rock.  Charles  D.  Bell,  Wichita.  Secy., 
Supt.,    Pur.   Agt.    and    Ch.    Engr. 

MiN.suuri — It  is  reported  that  Chicago,  Burlington  &  Quincy 
R  R.  will  build  line  in  spring  from  Monroe  City  to  Moberly. 
W.    L.    Brecken ridge,    Chicago,    111.,    Ch.    Engr. 

ArkansaN — Kansas  City  Southern  Ry.  contemplates  con- 
structing line  into  Boone  County  from  Gentry.  C.  E.  Johnston, 
Kansas  City,  Mo.,  Ch.  Engr. 

Texa.«i — Beaumont  Traction  Co.  plans  to  extend  line  from 
Beaumont  south  of  city  limits.  1  mi.  E.  J.  Emerson,  Beau- 
mont, Gen.   Supt. 

Texas — Missouri,  Kansas  &  Texas  Ry.  plans  to  ballast  and 
improve  roa.lbed  on  lines  running  out  of  Greenville.  L.  F. 
Lonnbladh.    Dallas,   Ch.   Engr. 

Texas — Angelina  County  Lumber  Co.,  Keltys.  plans  to 
construct  standard  gage  railway,  16  mi.,  and  steel  bridge 
across  Angelina  River. 

Texas — It  is  reported  that  plans  are  being  considered  for 
extension  of  lines  of  Tyler  Traction  Co.,   Tyler. 

Arizona — Phoenix  Railway  Co.  of  Arizona.  Phoenix,  granted 
18  months  to  rebuild  svstem  by  State  Corporation  Commission. 
Samuel  H.  Mitchell.  Phoenix,  Gen.  Mgr.  and  Pur.  Agt. 

AVashiiigton — Oregon-Washington  Railway  and  Naviga- 
tion Co  Poitland.  plans  to  reconstruct  its  North  River  line 
.south  from  Cosmopolis,  14  mi.  J.  P.  O'Brien,  Portland,  Ore., 
Vice-Pres.   and  Gen.   Mgr. 

Ontario— Buffalo-Ft.  Erie  Ferry  &  Railway  Co..  Ft.  Erie 
will  applv  to  Ontario  Legislature  for  permission  to  extend 
line.     John  Laughlen.   Buffalo,  N.  Y..   Gen.  Mgr. 

Ontario — Brantford  Municipal  Railway  Commission  will 
applv  to  Dominion  Parliament  for  franchise  to  extend  line 
of  Grand  Vallev  Railway  Co.  to  Cainsville  Ont..  3  mi  south 
of  present  terminal.  E.  B.  Stockdale,  45  King  St.,  A\  .,  To- 
ronto, Ch.  Engr.,  Grand  Valley  Railway  Co. 

Alberta — Press  reports  state  that  movement  is  on  foot  to 
construct  railway  between  Athabaska  and  Ft.  Vermilion. 
Estimated  cost,  $10,000,000.  A.  B.  MacKay.  10619  99th  Ave., 
Edmonton,  interested. 


lll<l>   li 


il    <  iMilriii'ti. 


\lruliilM  I..  (I  PIO'I'TIT,  IMk  Stom-  Gap.  awai'di-d  con- 
trail lis  InliiHtale  U.K.  to  coiiMt met  Hpiii  from  eoniieetloii 
with  \'liKlnla  .V  SoiilhweMlern  Ity.  near  Imboden.  up  I'lReoii 
Ci.'.'U.  to  liiMib.-r  iinil  I'oal  llelds.  1  ml.  II.  K.  IthoadH.  Big  Stone 
Gap.    Ch     l':nKi. 

WvMt  \lrHl»in  Contruel  for  I2-inl.  cxtenHlon  of  Coul  River 
DIvIhIoii  of  Ch.Hiipeake  K-  Ohio  Uy.  from  MadlHon  up  Pond 
1-oik  i.waiilid  lo  liOAUI)  A  DI'I'PI  ELI),  ChurleHlon.  I".  I, 
Cab.'ll.    ICI.'Iimond.    Vii..   Ch.    I':ngr. 

Norlh  Carollnii  J.  .\.  ISAKKIt.  Knoxvllle.  Teiin..  and  A.  M. 
ciMiK.  Ilariliiian.  Tenn.,  iiward.d  eontrait  for  coiiHtmetltig 
llii.'  of  lllawa.MHe.-  Valley  Riillroail  Co..  from  AndiewH  to 
lla>  iie.svllli-,   2:,   ml.      S.    lO.   Cover,    I 'rcH.      Noted   Oct.    7. 

I  tail  Itepoi  ted  that  contract  awarded  to  YOItSTf)N  CO.. 
Salt  Lake  City,  for  narrow-gage  rullroail  from  main  line  of 
Southern  I'aelfle  Co.  at  Saline  to  mines  of  Lake  View  .Mining 
Co..   about    I    ml.      lOst  limited   cost.    $2."i.()00. 

Cnllfornlii  Contract  for  Siitlon  "li"  of  Churih  St.  Municipal 
Rv.  of  Municiiial  Hallways  of  San  FranclHco.  between  ISth 
and  22d  St..  awarded  to  CONTRA  COSTA  CO.NSTRUCTION 
CO..  at  $12(i.r,00;  Section  "C."  between  16th.  l«tli,  22d  and  30th 
St..  to  WESTERN  MOToU  DHAYAGE  CO..  at  $57,456.  T.  A. 
Cashln.  San    PramlHco.   Supt.   and   Claim  Agt.      Noted    Dec.   fl. 

i.i«;ni'.  iii:\i'  a:<d  I'0\>  i:u 

I'roiMtMfii   Work 

MiiMM.,  'i'anii<on  -  -City  plans  to  rebuild  power  line  from 
Iiow.r  station  to  center  of  town  and  also  Improve  plant.  Le- 
land   1).   Wood.   Mgi- 

Conn.,  IXorth  (iroMvenonlale — Grosvenordale  Co.  plans  to 
cotistruct  6()xl(in-ft.  power  bouse  at  its  plant.  Charles  M. 
Praray.    New    Bedford.    Mass..    Arch. 

!V.  Y.,  New  York — (Borough  of  Manhattan)  —  (Ofllclal) — 
Plans  being  prepared  bv  .Starrett  &  Van  Vleck,  Arch.,  8  West 
40th  St..  for  4-storv,  107xll6-ft.  power  plant  for  New  York 
Steam  Co..  140  Cedar  St..  at  Burling  Slip  and  Water  St.  Esti- 
mated  cost.   $500,000.      Arthur   B.   Duram.    Pres. 

\.  Y..  Walilen — Plans  being  prepared  by  William  H.  Fritch- 
man.  2!t  Broadwav.  New  York,  for  municipal  gas  plant.  Esti- 
mated cost.  $75,000. 

N.  J..  Mlilltiirn — Board  of  Education  plans  to  install  new 
heating    jilant    in    Washington    School. 

!V.  J.,  Trenton — Ajax  Rubber  Co.  plans  to  construct  new 
electric  pow.-r  station. 

N.  ('.,  Morganton — Surveys  made  and  plans  prepared  for 
dam  and  power  house  on  Catawba  River  about  15  mi.  west  of 
Morganton   for  H.  L.   Millner  and   associates. 

ifla.,  Tampa — Tampa  Gas  Co.  plans  to  lay  19  mi.  of  gas 
mains. 

Tenn.,  Humltoidt — City  plans  to  extend  electric-light  ser- 
vice to  towns  within  distance  of  12  mi.  W.  M.  Case,  Secy,  and 
Mgr. 

Tenn.,  Klngsport — Clinchfield  Portland  Cement  Corporation 
plans  to  construct  new  power  station  to  furnish  electricity  to 
industrial  plants  in  vicinity.  L.  L.  Griffiths,  Kingsport.  Gen. 
Supt. 

Tenn.,  Knoxvllle — Citv  plans  to  install  municipal  electric- 
light   plant.      Estimated   cost.    $300,000. 

Tenn.,  Nashville — (West  Nashville) — Nashville  Railway  and 
Light  Co.  will  construct  substation  at  West  Nashville.  A. 
Edgar,   Gen.    .Supt. 

Ky.,  Midilleslioro — Plans  being  considered  by  City  Commis- 
sioners for  electric-light  plant  in  Middlesboro. 

Kv.,  Murray — Press  reports  state  that  election  will  soon 
be  held  to  vote  on  bonds  for  electric-light  plant.  Noted 
Jan.  20. 

Ohio,  Clevelanil — Cleveland  Electric  Illuminating  Co.  con- 
templates expenditure  of  $2,000,000  for  improvements  to  its 
plant  and  lighting  systems.     Samuel  Scovill.  Pres. 

Ohio,    Jerry    City — Election    will    soon    be    held    to   vote    on 

$4,000  bonds  for  street  lighting  system. 

Ohio,  Kent — Installation  of  municipal  electric-light  plant 
in  Kent  under  consideration.     Estimated  cost,  $35,000. 

Ohio,  Oakviood — State  Public  Utilities  Commission  received 
application  from  Oakwood  Power  and  Light  Co.  for  authority 
to  issue  $12,000  bonds  for  improving  and  extending  its  plant 
and  system. 

Ohio,  Uriiana — Urbana  Light  Co.  plans  to  extend  its  trans- 
mission lines  to  Mingo,  Cable  and  other  towns  to  furnish  elec- 
tricity. 

Ind.,  Anderson — City  contemplates  expenditure  01  $100,000 
for  improving  municipal  electric-light  plant. 

Ind.,  Sullivan — Sullivan  County  Electric  Co.  increased  capi- 
tal stock  from  $60,000  to  $150,000.  Company  plans  to  extend 
service    in    Sullivan    County. 

Mieh.,  Detroit — Federal  Light  and  Power  Co.  granted  per- 
mission bv  United  States  Government  to  lay  cables  in  Detroit 
River  to  transmit  hydro-electric  power  from  Detroit  to  Ni- 
agara  Falls. 

Mich..  Monroe — (Official)— Citizens  defeated  $75,000  bonds 
for  electric-light  plant.  F.  M.  Kressboch,  City  Clk.  Noted 
Jan.    6. 

lotva,  Oelwein — Plans  being  considered  by  Fayette  County 
Utilities  C^o..  Oelwein,  for  extending  transmission  line  from 
Oelwein    to   Hazleton. 

lon-a,  A'Inton — Iowa  Railway  and  Light  Co..  Cedar  Rapids, 
plans  to  extend  its  transmission  lines  from  Vinton  to  Shells- 
burg.   Benton  County,   and   Reinbeck,   Grundy   County. 

Iowa.  AVest  Liberty — City  plans  to  improve  and  extend  its 
street-lighting  system.     I.  Aikens,   City  Clk. 

Minn.,  Brandon — Alfred  J.  Christensen  interested  in  project 
to  construct  electric-light  plant  in  Brandon. 
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Kan.,  «'«'diir — T^ocal  electric-light  plant,  icceiitlv  destroyed 
by   lire,   will   bi-   rebuilt. 

Knii.,  Morlnnil — City  plans  to  call  i  li.i  lion  to  vole  on  bonds 
for  construction  of  el(cttic-liK:iit  plant. 

IVeb.,  VnliHiriilso— riant  of  Valparaiso  lOlectric  Co.,  recently 
destroyed  by  (ire,  will  be  nbiiilt. 

S.  IJ„  SprliiKlield — Aitcsian  Ijiprht  Co.  plans  to  construct 
larger  plant   in  spring.     J.  I>.  Turner,  I'les. 

iMo.,   Mt.   Venioii — .Se»>   item   under   "Water-Works." 

Mo.,  Oregon — Press  rcjiorts  state  company  is  being  organ- 
ized to  construct  transmission  systems  to  supply  light  and 
I)i)wer  to  towns  between  Oregon  and  St.  Joseph,  li.  M.  Martin, 
interested. 

M».,  V\'averly — City  plans  to  grant  franchise  to  C.  P.  Uan- 
drum   to  furnish   light  and  power. 

Ark.,  liiionrville — Hooneville   Light   and   Power  Co.,  recently 

incDrpciiated    with    .f.'id.i apilal    stock,    plans    to   construct   a 

traiisiiii.^sion  line  2X  mi.  loni;  to  furnish  electricity  to  4  towns 
and  also   make  other  impiovenieiits. 

Ark.,  Ft.  .Smith — Citizens  plan  to  itist.ill  electlic-light 
sjstem. 

Ark.,  Nowiiort — Plans  being  considered  by  Arkansas  Ught 
and  Power  Co.,  Arkadelphia,  for  new  power  plant  in  New- 
port. 

Ark.,  Siiliiliiir  Kook — -Smith  Bros,  plans  to  construct  elec- 
tric-light  plant   in   Sulphur  Rock. 

Tex,,  (ialveNton — See  item  under  "Streets  and  Koads." 

Tex.,  Noeoiin — Plans  being  considered  by  Nocona  lee  and 
Light  (^o.   for  improving  and   enlarging  its  electric-light  plant. 

Tex.,  TeaRue — Plant  of  Telluride  Power  Co.,  recently  de- 
stroyed by  fire,  will  be  rebuilt.      Kstimated  cost,  $7,500. 

Okla.,  Diirant — Uurant  Ice  and  Light  Co.,  Durant,  plans  to 
constnut   high-tension  transmission  line  to  Caddo. 

Okla.,  Stratford — Klection  will  soon  be  held  to  vote  on  .$10.- 
000   lionds  for   municipal  electric-light  plant. 

Okla,,  WIster — Board  of  Trustees  passed  ordinance  author- 
izing $7,000  bond  issue  for  constructing  electric-light  plant. 
C.  C.  Gober.  Clk. 

Idaho,  Boise — Southern  Idaho  Water  Power  Co.  will  extend 
its  distributing  system  to  Power  and  Bingham  Counties,  in- 
cluding  the   village   of   Aberdeen. 

\rl»„,  Phtriilx — Burns  &  MePonnell,  Consult.  Kngr.,  Inter- 
state Bldg..  Kansas  Cit.v,  JIo.,  retained  by  city  to  prepare  plans 
and  submit  estimate  of  cost  of  installing  municipal  electric- 
light  and  gas  plant  in  Phtenix.  City  estimates  cost  at  $750,000. 
George  W.  Barrows.  Chn.  of  Corn. 

M'aHh,,  Ephrata — Grant  County  Power  Co..  Wilson  Creek, 
applied  to  City  Council  for  permission  to  install  electric-liglit 
and  power  system  in   Ephrata. 

Ore,,  Sal^m — City  Council  received  recommendation  from 
H.  O.  White,  Mayor,  for  municipal  electric-light  plant  in 
Salem. 

Calif.,  San  Kraneiseo — City  Electric  Co.  plans  to  construct 
2-  or  3-stor.v  substation  on   i3ush  St.  near  Grant  Ave. 

Uue.,  Montreal — Plans  being  prepared  for  addition  to  power 
plant  of  Montreal  Public  Service  Corporation,  263  St.  James  ,St. 

Bids  In  and  ContraetM  .Anarded 
N.  v.,  New  Aork — (Borough  of  Queens)  —  (Official) — Inter- 
borough  Rapid  Tiansit  Co.,  1  (15  Broadway.  Manhattan,  awarded 
contract  foi-  substation  nt  3fi2  .I.ickson  Ave..  Lonn  Island  Citv, 
to  THOMAS  S.  I'AYNTAR,  Rlmhurst.  Estimated  cost,  $40,000. 
George   H.   Pegrani,    idr,    Broadway,   Ch.    Engr.      Noted   Sept.    23. 

Tenn.,  Maryville — Tennessee  Power  Co.  awarded  contract 
for  dam  at  Maryville  to  GOULD  CONTRACTING  CO.,  Inde- 
pendent Life  Bldg.,  Nashville. 

Ind,.  Bloomington — SANBORN  ELECTRIC  CO.,  Indianapolis, 
at  $fi.(!50.  awarded  contract  for  electric  work  for  men's  gym- 
nasium at  Indiana  University. 

Calif.,  .AxuHB — Contract  for  lighting  system  awarded  to  F. 
O.    ENGSTROM   CO.,   at   $7,140. 

bkio(;f,s 

I'roiiosed  Work 
Maine,   New   Sharon — Bids   will   be    received   by   State   High- 
way   Commission,    Augusta,    until    Feb.     10,    for    263-ft.    span 
bridge  across  Sandy  River  at  New  Sharon. 

Mass.,  Millbury — City  plans  to  construct  2  bridges.  Esti- 
mated cost,  $13,700. 

N.  Y„  IJttle  Falls — Bids  will  be  received  by  W.  W.  Wother- 
spoon,  State  Sui)t.  of  Pub.  Wks.,  until  Feb.  16,  for  highway 
bridge  over  Mohawk  River  at  Little  Falls.  Frank  M.  Williams, 
State  Engr.  and  Surv.     Noted  Dec.  9. 

IV.  Y.,  Ogdenshurg — Plans  being  considered  by  Common 
Council  for  constructing  viaduct  over  tracks  of  New  York 
Central   R.R.  adjoining  concrete  bridge  in   Lafayette   St. 

\V.  Va.,  Berkeley  Springs — (Official) — Bids  will  be  received 
by  Commissioners  of  Morgan  County  Court  until  Feb.  12  for 
2-span  reinforced-concrete  arch  bridge  across  Sleepy  Creek. 
R.  P.  Davis,  State  Rd.  Bureau,   Morgantown.   Bridge   Engr. 

W,  Va.,  Hinton — (Official) — Bids  will  be  received  by  Com- 
missioners of  Summers  County  Court  until  Feb.  12,  for  steel 
or  reinforced-concrete  bridge  across  Greenbrier  River.  R.  P. 
T>avis,   State   Rd.    Bureau,   Morgantown,    Bridge    Engr. 

Tenn.,  Memphis — Press  reports  state  plans  being  consid- 
ered for  viaduct  over  tracks  of  Illinois  Central  R.R.  and 
Yazoo  &  Mississippi  Vallev  R.R.  at  McT.,emore  Ave.  near  Ray- 
bourn    Blvd.      Estimated   cost.   $60,000. 

Ky.,  Mortcanfield — Contract  will  be  awarded  in  about  30 
davs  for  7  highw-av  bridges  over  Dennis  O'Nan  Public  Ditch. 
Estimated  cost.   $105,000.     Norman  R.  Orcutt,  City   Engr. 

Ohio,    Cleveland — Bids    will    he    received    by   E.    G.    Krause, 

Clk..    Comrs.    of    Cuyahoga    Count\  .    until    10    am.,    Feb.    !>.    for 


bridge  work  per  report  No.  3672.  W.  A.  Stinchcomb,  County 
Engr. 

Ohio,  Uayton — (Official) — Bids  will  be  received  about  Mar.  1 
by  city  for  3  reinforced-concrete  arch  bridges  across  Mad 
and  Miami  Rivers.  Paul  D.  Fuqua,  Engr.-ln-charge  of  bridges. 
Noted   Dec.   2. 

Ind.,  ColumbuN — Plans  being  prepared  by  Lloyd  Rogers. 
County  Surv.,  for  bridge  across  Haw  Creek.  Estimated  cost, 
$30,000. 

lnd„  Ft.  AVayne — County  contemplates  steel  bridge  across 
Spy  Run  Creek  at  4th  St.  Estimated  cost,  $7,000,  William 
Johnson,    County   Audr. 

Ind,,  Portland — Bids  will  be  received  by  H.  J,  Rhue,  County 
Audr.,   until  Feb.   7,   for  G  bridges. 

Ind,,  Terre  Haute — Board  of  County  Commissioners  ap- 
proved plans  for  bridge  across  Honey  Creek  on  South  7th  St. 
Rd.  Estimated  cost,  $7,500.  Herbert  Anderson,  County  .Surv. 
Noted   Jan.    27. 

III.,  Geneva — Northwestern  Pacific  Railroad  Co.  plans  to 
construct  4-track  bridge  across  Fox  River  at  Geneva.  F.  K. 
Zook.   San   Francisco,   Calif,,   Ch.    Engr. 

Ill,,  Kogers — State  Railroad  t'oinmission  of  Indiana  has 
ordered  Chicago  &  Eastern  Illinois  R.R.  to  construct  new 
steel  bridge  across  east  fork  of  White  River  near  Rogers. 

Iowa,  Cedar  Falls — I'lans  being  prepared  for  concrete 
bridge  over  Cedar  River  at  Franklin  St. 

Iowa,  Deeorah — Bids  will  lie  received  by  Oscar  Winger, 
County   Audi-.,   until  Feb.   15,  for   10  bridges. 

Iowa,  Des  Moines — East  Des  Moines  Commercial  Club  in- 
terested in  project  to  construct  bridge  at  Grand  Ave. 

Iowa,  Mason  City — City  Council  has  been  asked  to  con- 
struct viaduct  over  tracks  of  North  Western,  Rock  Island  & 
Great  Western  R.R.   on  5th   St.     J.   H.   McEwen,  City  Clk. 

Minn.,  St.  Cloud — Plds  will  be  received  by  George  G.  Mag- 
nuson.  City  ('Ik.,  until  Feb.  15,  for  creosote  block  floor  818-ft. 
long  and  20-ft.  wide  on  Tenth  St.  Bridge  across  Mississippi 
River. 

Kan.,  Hutehinson — Bids  will  be  received  until  2  p.m.,  Feb. 
23,  by  W.  B.  Harris,  County  Engr.,  for  bridges  across  Arkansas 
River  at  Hutchinson  and  Nickerson.  Estimated  cost,  $45,000 
and   $30,000,   respectively.     Noted  Oct.   21  and  Jan.   27. 

N.  D.,  Jamestown — Bids  will  be  received  by  Andrew 
Blewett,  County  Audi.,  until  Feb.  15,  for  5  steel  bridges  with 
reinforced-concrete  abutments. 

Mo.,  Union — .See   item   under   "Streets  and   Roads." 

Ark.,  JoneslMiro — (Official) — Bids  will  be  received  by  J.  M. 
Mundy.  Clk.,  lid.  of  Comrs.  of  Clayton  County,  until  10  a.m., 
Fet).  15,  for  reinforced-concrete  bridge  across  Jesters  Mill 
Pond  on  Jonesboro  and  Atlanta  public  road. 

Tex,,   Keltys — See    item   under   "Railways." 

Okla.,  Perry — Bids  will  be  received  by  County  Clerk  until 
Feb.   7   for  5  bridges  and   2  culverts. 

Wash.,  Seattle — Plans  will  be  prepared  b.v  A.  P.  Denton, 
Countv  ItjUgr.,  for  2  bridges  in  King  Countv,  1  at  Fall  Citv  and 
1   at  Stossel.      Estimated  cost,   $35,000  and   $17,000,   respectively. 

AVnsh.,  Seattle — Commissioners  of  King  County  plan  to  con- 
struct bridge  over  White  River,  near  Kent.  A.  P.  Denton, 
(■'ounty   Engr. 

Wash.,  South  Bend — Bids  will  be  received  by  County  Audi- 
tor until  Feb.  !)  for  renewal  of  piers  and  approaches  of 
(^hinook  River  Bridge  near  Chinook.  Charles  B.  Nims,  County 
Engr. 

AVasb.,  AA'enatehee — Bids  will  be  received  by  T.  L.  Ross, 
County  Audr.,  until  Fob.  8,  for  steel  bridge  across  Wenatchee 
River  at  end  of  Wenatchee  Ave.  Estimated  cost,  $12,000. 
Fred  A.  Warren,  County  Engr.     Noted  Dec.  23. 

Calif.,  Oakland — Board  of  Supervisors  of  Alameda  County 
plan  to  construct  bridge  between  Oakland  and  Alameda. 

Ont.,  Toronto — Mc(iregor  &  Mclnt.vre,  Ltd.,  Toronto,  have 
withdrawn  bid  for  steel  bridge  at  Mt.  Pleasant,  owing  to  delay 
in  awarding  contract  and  rapid  advance  in  price  of  steel. 
Board  of  Control  decided  to  build  concrete  structure  and 
recommended  to  Council  acceptance  of  bid  of  C.  S.  Tow'nsend 
&  Co.  at  $45,000   for  concrete   structure. 

Man.,  Hrokenhead — City  will  construct  bridge  across 
Brokenhead   Uiver  and   repair  number  of  others. 

B.  C.,  \'anaimo — Citv  Council  considering  construction  of 
bridge  over  Mill  Stream.  Estimated  cost,  $14,000.  W.  A.  Owen, 
City   Engr.      A.   L.   Rattray,  Clk. 

B.  C.,  Victoria — Plans  prepared  for  bridge  over  Selkirk 
Water  for  Canadian   Northern   Ry..   Toronto. 

Bids   In   and   Contracts   Anarded 
Mass.,  Boston — (East   Hoston)  —  (Ollicial) — Contract  for  foot 
l)ridge  at  t^ove  St.,  East    P.oston,  awarded   to  Bt^STON  BRIDGE 
WORKS,    INC.,    47    Winter    St..    Ho.«ton,    at    $8,626.      E.    F.    Mur- 
phy,  Comr.   of   Pub.   Wks.      Noted   Jan.   6. 

Mass.,  Brooklino — Smith  &  Townsend,  Old  South  Bldg., 
Boston,  submitted  lowest  bid  for  steel  for  Cypress  St.  and 
.\spinwall   Ave.    Bridges.     Noted   Jan.   20. 

IV.  Y.,  Osweiro — Contract  for  furnishing  499  tons  of  steel 
for  bridge  over  Oswego  River  at  Minetto  awarded  to 
PHOENIX  BRIDGE  CO.,  49  William  St.,  New  York.  Noted 
Nov.    4. 

Penn.,  Pittsburgh— HENRY  SHENK  CO..  Pittsburgh,  at 
.$9,428,  awarded  contract  for  bridge  in  Diamond  St.  Robert 
Swan,  Dir.  of  Pub.  Wks. 

Penn.,  Heading — Contract  for  bridge  over  White  Bear 
Creek  near  Reading  for  I'hiladelphia  &  Reading  Ry.  awarded 
to  L.  H.  FECHT  &  SON.  Reading.  S.  T.  Wagner,  Reading 
Terminal,   Philadelphia.    Engr. 

AV.  A'n„  Berkeley  Springs — Contract  for  2  reinforced-con- 
crete arch  bridges  of  fio-  and  ,so-ft.  spans  respectively  awarded 
to  LUTEN  BRIDGE  CO..  York,  Penn.,  at  $4  385,  and  $2,290. 
Roland  P.  Davis.  West  Virginia  .State  Road  Bureau.  Morgan- 
town,   Bridge  Engr.      Noted   Dec.   30. 
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uhlo,  >rn  l*lilliiilrl|ililn  — All  I)I(1h  I  t'Ci-l  Vfil  Jiiii.  L't  for  Htool 
brlilKO  .u'liiHN  (..iiiii'l  I'luik,  UuHh  TowiiHhlp,  rvJec-tiMl  iin  IiuIiik 
too  hlKh       Niit.il   .lati.   fi. 

Inil..  WnahlnKton^Contract  for  nttiol  brIiiRO  at  llarrlinan'M 
Foiiv  Ix-lwiiii  i«ii\li-«H  anil  IMUc  CountlfH  uwaiili'il  ii>  MIIJJOU 
&    H<{C)l'HKKl>I.V(i,    St.    I.oiiln,    M»  ,    at    llti.CMl        Nol.il    Die.    l-M. 

Mich.,  llelriiH — CDntiiut  liii-  idiiNtiiutliiK  li-iii|i<'i  aiv  lli'lli' 
IhIi>  IHIiIko  awanltul  to  CAN'I  H.MU  DOCK  *  DIt  101  >i  i  !■;  I'd.,  I).-- 
trolt.  at  ilt&.TllS.  Ueorm'  U.  I'Viikoll.  foiiir.  I'lil).  WKh.  Nolnl 
IJic.   !». 

lown,  lonn  I'Uy — Conttnct  for  brlilKt'  nc-roMH  Iowa  HIvii 
awanlr.l  to  WILLIAM  UOUIIAIIIN,  lowii  City,  at  $77,l(Mi. 
Not  I'll   l>iH-.   -Jl-i. 

lottn,  Sno  <l<y — t'oniiulNKloncrM  of  Sue  County  awanlcil 
i-ontiai-tH  for  l.rl(l»f<>  work  uh  IoIIowh;  WdllDKN- A  M.KN 
CO..  Mllwauk.c.  WIm..  at  $l.:iini,  anil  $K,132.  r.H|)ii-M\  rly,  for  1 
bllilK''  aiTowM  HoviT  Itlvi'i  and  '.'  aiiOHH  Coon  lllvcr;  DIOS 
MDINKS  mtlUCilO"  AN'I)  IKON  WDHKS,  !•»>«  Moln.H.  at  $r>,L'sa. 
lor  l.rl(lBi<  a.rosM  Hoy.-r  lUvfr;  W  1 1  K  K I-K  H  MTMHKU  imiDiIK 
AN'I)  SUl'PUY  CO..  Di'H  Molni'H,  at  i2i>  \u-v  M  II,  foi-  1(10.0(10  It. 
rouKh  Mr  hinibrr;  DICS  MOIN'ICS  MUIDCK  AND  IRON  WORKS, 
Do.x   Molnos.  at    from    $2.35   to  $2.61    por  cut.    for   S3. 000   lb.   sti'cl. 

Kniin  Aiitlionj — Commissioners  of  llari)cr  Cminty  awanlcil 
contracts  foi  lirliiRO  work  as  follows:  G  brlilRcs  to  A.  R. 
STIMSON.  Topcka.  at  »r),432;  5  brlilRes  to  W.  J.  CARMKAN. 
Attica,  at  $7..^:!0;  I  bridges  to  nKKRK  CONSTRUCTION  Co.. 
Hiitcblnson.   at    $1S.732. 

Mont^  h-t.  lifiitwn — (Ofllolnl) — Contract  for  furnishing 
steel  for  Tolon  River  HrldKO  awarded  to  ILLINOIS  STKKL 
URinCK  CO..   at   $3.7!tO.      Noted   .Ian.    (i. 

Mont..  l,owry— UNITKD  .STATIOS  HRTDGE  CO.,  Great  Falls, 
nwardoil  contract  for  brlilRe  across  Sun  River  near  Lowry. 
Estimated   cost.    $-1,500.      Noted   Jan.   6. 

ArlK..  Tiienoii — Lowest  bids  received  Jan.  15  for  relnforoed- 
ooncrete  bridge  across  Santa  Cruz  River  were  as  follows: 
Midland  HriilRc  Co..  Kansas  City,  Mo.,  $42,01.'')  (wooden  piles), 
$4!>.OB5  (concrete  piles);  J.  B.  Kyland,  Tucson,  .$43,!U5;  N.  E. 
Carter,   Tucson.   $4.').f<74.     Note(J  Sept.   Ifi  and   Dec.   30. 

Ore.,  Portland — (Olticial) — Contract  for  reinforced-ooncrete 
viaduct  at  Union  Ave.  over  tracks  of  Oreson-WashiiiKton 
Railroad  and  Navigation  ("o.  awarded  to  GIEBISCH  &  JOPl-IN. 
Portland,  at  $33,fi20;  contract  for  approaches  to  TACIFIC 
HRTDGE  CO.,  Portland,  at  $13,775.  Philip  H.  Dater,  City 
EiiKi"..  and  Georpre  S.  Edmonstone,  Ch.  of  Desiprn  and  Constr. 
Noted   Dec.   23   and   Jan.    13. 

Calif..  Snn  llornardino — (Official) — All  bids  received  Jan. 
17  for  steel  bridpre  with  concrete  substructure  across  San 
Timoteo  Creek  rejected.  L.  R.  Patty,  County  Clk.  Noted 
Jan.    13. 
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X,  Y..  Xew  York — Nelson  P.  Lewis,  Ch.  Engr.  Bd.  of  Esti- 
mate, submitted  report  to  Board  approvinic  proposed  extension 
of  Schoharie  Creek  watershed  in  connection  with  Catskill 
Aqueduct.      Estimated   cost,   $22,000,000.      Noted   Jan.    13. 

X.  J..  Bajonne — City  Commission  plans  new  source  of 
water  suppiv  with  system  on  Passaic  River,  near  Little 
Falls. 

X.  J..  Caldwell — Borough  Council  contemplates  municipal 
water-works  system. 

N.  J.,  Haskell — Borough  Oflicials  plan  water  system  for 
fire  protection.  James  Lynah,  Supt.,  E.  I.  du  Pont  de  Nemours 
is   interested. 

N.  J.,  Morrisville — Borough  Council  appointed  committee 
to  consider  filtration  plant.     Thomas  B.  Stockham,  Boro.  Enerr. 

X.  J..  Koeknnay — Borough  Council  contemplates  extensions 
to  reservoir. 

Penn.,  Itruddook — Citv  contemplates  new  water-works  sys- 
tem.    Estimated  cost.  $35,000. 

Penn..  CoatesvUle — Citv  contemplates  water-works  sys- 
tem.     Willis  Harry,    City    Engr. 

Penn..  iireeiivlUe — Greenville  Water  Co.  retained  Chester 
&  Plemin.ff,  Engr.,  Pittsburgh.  Penn.,  to  prepare  plans  for 
high  service  pumping  station,  reservoir  and  connecting  main. 
Noted   Dec.   23. 

Penn.,  Mercer — Mercer  v.'ater  Co.  retained  Chester  & 
Fleming,  Engr.,  Pittsburgh,  Penn.,  to  prepare  plans  for  filtra- 
tion plant. 

Penn.,  AValnut  Grove — City  will  install  115-ft.  steel  and 
stucco  water  tower.    Hancoclf   &  Hokanson.  Engr. 

Md.,  Salisbure — Washington  County  Water  Co.  selected 
site  for  new  400.000.000-gal.  reservoir  on  South  Mountain 
near  Edgemont. 

Va.,  Chilhowie — City  contemplates  water-worl<s  system. 
James    D.    Tate,    Mayor. 

Va.,  XarroMs — City  votes  Apr.  20  on  $18,000  bonds  for 
water-works   and   sanitary   sewer   system. 

W.  Va.,  Charleston — City  Council  will  install  municipal 
water  system.     Noted  Dec.  Ifi. 

Ga.,  Acworth — City  will  vote  Feb.  15  on  $5,000  bonds  for 
water -works  improvements. 

Ga.,  Dalton — Water.  Light  and  Sinking  Fund  Commission- 
ers contemplate  improvements  and  extensions  to  water- 
works   system.      Paul    B.    Trammell,    Chn. 

Ga.,  Sunimerville — John  S.  Cleghorn  is  chairman  of  com- 
mittee selected  to  employ  engineer  for  contemplated  water- 
works system.     Noted  Jan.  20. 

La.,  Lafavette — Citv  plans  election  to  vote  on  $180,000 
bonds  for  the  following  purposes:  $50,000  for  water  mams, 
$40,000  for  school,  $10,000  for  park  improvements  and  $80,000 
for  sewage  system. 

Iia.,  New  Orleans — Bids  will  be  received  by  P.  S.  Shields, 
Secv.  Sewerage  and  '^'ater  Bd.,  508  City  Hall  Annex,  until 
noon.  Mar.  22,  for  addition  to  pumping  station  No.  3,  Con- 
tract 76-D.     George  G.  Earl,  Gen.  Supt. 


Ky..  MelM»lii>«vm«— NliholaHvllle  Waler-WurkH  Co.  plant 
to    enlaCKi'    llH    plan!, 

Ohio,  nrvHdfn  -(Omdnl)— CltlzenH  will  vote  on  bondH  Feb. 
Ki   I'm-  InipinvlOK   wuler-worlm  HyHteni.      Noted  Jan.   2U. 

»>hlo.  IOhmI  Vlo»v--(\Vani'nHvllle  pnHt  nlllce)  — BUIh  will  be 
received  by  ChailcH  Volk,  <'lty  ClU.,  until  noon.  Feb.  24,  for 
(1-ln,    water   main   In   Olive   Ave. 

Ohio,  l.lnin      City   will  liiHlall   water  Mtorage  plant  cHtlmati-d 
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rebuild    power    lioUMe    cHtimatcd    to    co«l, 

il   Oct.    2.S. 
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Ohio.  NetvlMiru  llelKh«H  (Newburg  iii.Ht  olllie )  — BUIh  will 
lie  reieU.il  li,\  .1.  A.  l''ll/,giialil.  City  ClU.,  until  noon,  Feb. 
Ill,   liir  Hiile  111'  $I2,llis  biiiiil.M  liir  water  mains  In    KiiHl   4'ith  St. 

Ohio,  lliiveiinii  City  cimleinplateH  Improving  water-works 
syslein.      I:hI  Irii.ilcil   i  uMt.   $100,000.      F.   C.    HyerH.   Mayor. 

<»hlo,  Shiiker  ll«-lich«M  (Cleveland  post  olllce)  —  HldH  will  be 
received  liy  Carl  A,  I'almei-,  Vlllimc  Clk.,  2X55  Coventry  Rd., 
Cleveland,  iinlll  noon,  Feb.  S,  for  Improving  water  mains  In 
Shaker  lilvil.  from  Courtlanil  Blvd.  to  WarrenBvllle  Center 
Ril.      H.    W.    Wlllard,   Village    Engr. 

Ohio,  W'ooHter — City  will  vote  on  $14,000  bonds  for  water 
niiiin  In  Larwlll  St.  from  cast  line  of  West  Liberty  St.  to  In- 
lersectliin    ill'    r.eall    Ave. 

Iiid.,  IIIooinliiKton — Bids  will  be  received  by  C.  E.  Harris, 
Secy.,  Leiiiiard  Springs  Water  Co.,  Bloomlngtori.  until  Feb.  24. 
for  iniiiriivhig   water-works  system.      Noted  .Nov.    IX. 

Ind.,  Coliiinbln — (Oniclal)--l!ldH  will  be  iccelved  until  Feb. 
14  for  improving  water-works  system.  (Jeorge  Rader,  City 
Engr.      Noted  Jan.    20. 

.Mich.,  Hay  City — City  contemplates  new  water  mains  and 
pump.      lOsllmated  cost,  $30,000.     H.  C.  Thompson.  City  Engr. 

Mieh.,  Clio — City  has  retained  Russell  Murdoch,  Engr.,  De- 
troit, to  prepai-e  plans  for  water-works  system.  Estimated 
cost,   $25,00(1. 

Mich.,  Hetroli*— Bids  will  be  received  by  Board  of  Water 
Commissioners  until  Feb.  X  for  gate  valves  for  water-works 
system.      R.   11.  McCormlck,  City  I<;ngr. 

MIoli.,  Ford — City  contemplates  extending  water  system 
to  Elbeits,  Reaume,  Million  Dollar  and  Emmons  Grove  sub- 
divisions. 

Mieh.,  Illghliiiid  Park — City  plans  water  system  and  filtra- 
tion  plant.       lOsliiiiateil    cost,    $340,000. 

Mieli.,  St.  Clair  lleiichtM — City  Council  contemplates  ex- 
tending water-works  system   in  sj)ring. 

111.,  Cairo — City   will   install   reservoirs   to   prevent   floods. 

III.,  Clinton — (Official) — Citizens  voted  in  favor  of  $8,000 
bonds  for  reservoir  and  $4,500  bonds  for  high  pressure  Are 
Iiump.     J.   Kinney,  City  Clk.     Noted  Jan.  20. 

III.,  North  ChioaKO — Citizens  will  vote  Feb.  8  on  $25,000 
bonds   for   filtration   plant.      Noted   Oct.    7. 

III.,  Utiea — City  contemplates  water-works  system. 

AVIs.,  Denmark — (Official) — Citzens  voted  $20,000  bonds  for 
municipal  water-works  and  sewerage  svstem.  W.  G.  Kir- 
choffer.   City   Engr.      Noted  Jan.    20. 

Wis.,  Marinette — (Official) — Bids  for  water-works  and 
filtration  plant  will  be  received  some  time  this  spring.  A.  P. 
Hollis,  City  Engr.     Noted  Jan.  13. 

Wis.,  Milwaukee. — Bids  will  be  received  until  Feb.  9  for 
twenty-five  2-in.,  thirty  3-in.,  forty  4-in.  and  four  6-in.  tap- 
ping valves  for  water  system.     George  Staal,  City  Engr. 

Wis.,  Milwaukee — Contract  will  soon  be  let  for  extending 
Linwood  Ave.  intake  tunnel  2,500  ft.  Estimated  cost,  $500,000. 
G.  F.  Staal,  City  Engr.      Noted   Dec.  23. 

Minn.,  Manknto — City  will  let  contract  for  1,500,000  gal. 
reservoir  some  time  in  March.  Estimated  cost,  $15,000.  H.  F. 
Bloomquist,    City   Engr.      Noted  Jan.   20. 

Minn.,  Rochester — (Official) — Citizens  voted  in  favor  of 
water  power  supply.     Noted  Dec.  9. 

Kan.,  .Vrma — Plans  being  prepared  by  Albert  C.  Moore, 
Frisco  Bldg.,  Joplin,  Mo.,  for  improving  water-works  system. 
Elstimated  cost.  $15,000. 

Kan.,  Leavenworth — City  contemplates  municipal  water- 
works system.      Harry  A.  Perlcins.  City  Engr. 

Kan.,  Solomon — City  will  vote  Feb.  8  on  $40,000  bonds  for 
water-works  system. 

Neb.,  Grafton — Citizens  will  vote  on  $6,500  bonds  for  ex- 
tending water-works  system. 

Wyo.,  Lander — Bids  will  be  received  by  Town  Council  until 
noon.  Feb.  15,  for  improving  water  system.  P.  B.  Gilbert, 
City   Clk. 

Mont.,  Billings — Great  Northern  Rv.  will  in.stall  filtration 
plant.     Estimated  cost,   $9,000. 

Mont.,  Hamilton — City  Council  retained  Sawyer  Bros.. 
Engr.,   Spokane,   Wash.,   to  prepare   plans  for   municipal  water 

system.     Estimated  cost,   $50,000. 

Mont.,  Roundup — City  Council  plans  to  improve  water- 
works system.      Estimated  cost,   $1(),000. 

Mo.,  Mt.  Vernon — City  retained  Albert  C.  Moore,  Engr., 
Joplin,  to  prepare  plans  for  extension  of  water-works  sys- 
tem and  electric-light  plant.  Estimated  cost,  $15,000.  Elec- 
tion will  soon  be  held  to  vote  on  bonds. 

Ark.,  PigKott — Plans  revised  for  proposed  water  system. 
Bids  will  soon  be  received.  Estimated  cost,  $40,000.  A.  C. 
Moore,  Joplin,  Mo.,  Engr.     Noted  Nov.  11. 

Tex.,  Alice — City  votes  Feb.  26  on  $6,000  bonds  for  extend- 
ing water-works   system. 

Tex.,  Dallas — City  has  retained  Henry  E.  Elrod.  Engr.,  to 
prepare  plans  for  vvater-works  system,  electric-light  and  ice 
plant. 

Tex..  Ft.  Worth — Citizens  defeated  $500,000  bonds  to  com- 
plete Lake  Worth  conduit.     Noted  Dec.   9. 

Tex.,  Galveston — Gulf,  Colorado  &  Santa  Fe  Ry.  plans 
expenditure  of  $250,000  to  improve  its  water  system. 
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Tex.,   GulveNton — Slc-    item   under   "Streets  and   Roads." 
Tex.,   Galveston — liids    will    be    received    by   .John    I).    Kelly. 

City  becy.,  until  Feb.  l(i,  for  .sinliinp  3  electrlcallv  driven  12-in. 

wells  and  equipment  for  pumping  apparatus.     Kstlmated  dost, 

Tex.,  Temple — The  Santa  Fe  System  plans  to  improve  Its 
pumping  station.  Estimated  cost,  |250,00U.  R.  U.  Morgan, 
City    Engr. 

Okln.,  Cleveland — Plans  being  prepared  by  Albert  C. 
Moore,  Engr.,  Joplin,  for  water-works  system.  Estimated 
cost.  $125,000.  Election  to  be  held  soon  to  vote  on  bonds. 
Noted  Nov.   11. 

Okla.,  RinKlitiK — City  retained  the  Macintosh-Walton 
Engineering  Co.,  Oklahoma.  Okla.,  to  prepare  plans  for  water- 
works system.     Noted  .Jan.  23. 

Ida.,  I'oeatello — City  Attorney  and  Water  Committee  of 
Council  reje<te<l  proposition  to  purchase  the  I'ocatello  Water 
Co.'s  plant  at  an  estimated  cost  of  $400,000.  I^lans  will  be 
prepared  for  a  municipal  water-works  system.     Noted  Dec.  30. 

rtah,  Centervllle — Bids  will  be  received  bv  John  P.  Porter. 
Town  Clk.,  until  Feb.  10,  for  water-works  system.  Estimated 
cost,    $15,000.      Noted   Jan.    6. 

Ltah,  Kamas — Bids  will  be  received  by  M.  Wilford  Lewis. 
Town  Clk.,  until  Feb.  10,  for  water-works  system.  Esti- 
mated cost,  ?15,000.     Noted  Jan.  6. 

Ariz.,  Casa  Grande — Plans  being  prepared  by  Sidney  Mash- 
beer,  Engr..  Tucson,  for  municipal  water-works,  electric-light 
and   ice   plant.      Estimated   cost,   $33,000.      Noted  Jan.    27. 

^VaMh.,  Ridgefield — City  sold  $11,000  bond  issue  for  water- 
works  system. 

Wash.,  Seattle — City  Council  passed  ordinances  for  water 
mains  in  Orcas  and  Mead  St.,  51st  Ave.  S.,  and  14th  Ave.,  N. 
W.     A.  H.   Dimock,  City  Engr.     Noted  Dec.  16. 

Ore.,  Baker — City  will  sell  $75,000  bonds  for  extending 
water-works    system. 

Ore,  North  Bend — Plans  are  being  prepared  for  the  250,000- 
gal.  tank  in  connection  with  the  water  system  for  the  Coos 
Bay  Water  Co.     Walter  Skelton,  City  Engr.     Noted  Jan.   13. 

Calif..  Banning — Press  reports  state  Banning  Water  Co. 
sold  $80,000  bonds  for  electric  pumping  plant  in  canyon. 
Noted   Dec.   23. 

Calif.,  Kureka — City  will  install  1-story  pumping  station  to 
be  added  to  municipal  water-works  system.  Estimated  cost, 
$13,000. 

Calif.,  Hollyvrood — Citizens  voted  $1,020,000  for  purchase 
of  plant  of  Union  Hollywood  Water  Co.  and  new  water  sup- 
ply  mains. 

Calif.,  Richmond — (Official) — Bids  will  be  received  the 
early  part  of  the  spring  for  water-works  system.  Estimated 
cost,   $2,500,000.     Noted   Dec.   2. 

Alaska,  Seward — .Seward  Water  Co.  sold  its  holdings  to 
eastern  capitalists.  Reported  new  owners  will  improve  and 
enlarge  system. 

Que.,  Montreal — See  item  under  "Sewers." 

Que.,  Montreal — Plans  will  soon  be  prepared  for  hydro- 
electric power  and  pumping  station  at  end  of  aqueduct  canal. 
Estimated  cost,  $1,500,000.     Frederick  E.  Field,   Res.   Engr. 

Que.,  Sault  nu  Reoollet — See  item  under  "Sewers." 

Ont.,  Colllngwood — Town  Council  approved  plans  prepared 
by  Willis  Chipman,  Consult.  Engr.,  Toronto,  for  electrically- 
driven  pump,  well  and  standpipe.      Estimated   cost,   $19,000. 

Ont.,  Hamilton — Bids  will  be  received  by  S.  H.  Kent,  City 
Clk..  until  Feb.  7,  for  material  and  appurtenances  for  Gate 
Ave.  pumping  station. 

Ont.,    London — City    will    improve    water-works    system    in 

the   spring.      E.   N.    Fiuchanan,   Mgr.   Utilities   Com. 

Ont.,  Nlaierara  Falls — Board  of  Water  Works  plans  to  lay  a 
number  of  6-in.  water  mains. 

Bids  In  and  Contracts  -Vwarded 
N.    v..    New    York — (OHicial) — Bids    received    by    Board     of 
Water   Supply    for   city    tunnel.    Contract   No.    170,    as   follows: 
Lupfer  &  Reinick,  594  Eliot  Sq.,  Buffalo,  $130,050;  Marble  Arch. 
Co.,   $146,300;   Booth  &  Flynn,  Ltd.,   $147,380. 

Penn.,  Pittsburgh — Contract  for  furnishing  and  erecting 
piping  and  appurtt-nancc  s  at  Brilliant  Pumping  Station.  T'itts- 
burgh.  awarded  to  N.\TION.\L  VALVE  &  MANITFACTURING 
CO.,  Pittsburgh.  Estimated  cost,  $18,390.  Robert  .Swan,  City 
Engr.     Noted  Jan.  13. 

Mich.,  Grand  Rapids — Low  bidders  for  600  tons  c.i.  pipe  for 
water-works  system  were  as  follows:  American  Cast  lion 
Pipe  &  Foundry  Co.,  at  $29.60  per  ton;  R.  D.  Wood  &  Co.,  at 
$32.60  per  ton;  United  States  Cast  Iron  Pipe  &  Foundry  Co.,  at 
$29.25.      L.    E.    Stevens,    City   Engr. 

Mich.,  Mt.  Morris — Contract  for  8-in.  wells  for  water-works 
system  awarded  to  CASTER   BROS.,  St.  Charles,  Mich. 

Minn.,  St.  Paul — De  Laval  Steam  Turbine  Co.,  Trenton, 
N.  J.,  at  $19,600.  was  only  bidder  for  centrifugal  steam  tur- 
bine pump  for  water-works  system. 

Kan.,  OsweKo — Contract  for  improving  water-works  sys- 
tem awarded  as  follows:  c.i.  pipe  and  valves  to  N.  .S.  SHER- 
MAN MACHINE  &  IRON  CO.,  Oklahoma,  Okla.,  at  $14,771: 
pumping  equipment  and  piping  to  MERKLE-HINES  MA- 
CHINERY CO.,  Kansas  Citv.  Mo.,  at  $2,205;  filter  equipment 
to  NEW  YORK  CONTINENTAL  Jp:WKT>  FILTRATION  CO., 
Kansas  Citv,  Mo.,  at  $5,500:  tower  and  tank  to  CHICAGO 
BRIDGE  AND  IRON  WORKS,  Chicago,  111.,  at  $5,053.  J.  C. 
Moore,   Joplin,   Mo.,    Engr.-in-ch.arge.      Noted   Jan.   6. 

Mo.,  Kansas  City — Low  bidders  for  20,000.000  gal.  pump 
for  water-works  system  were:  De  Laval  Pump  Co.,  at  $42,000, 
and  Cameron  Pump  Co.,  at  $37,640.     W.  M.  Barclay.  City  Engr. 

Tex..  El  Paso — Contract  for  additional  reservoir  for  city 
wflter-works  system,  with  capacity  of  4,000,000  gal.,  awarded 


to  V.  E.  WARE,  El  Paso.  Estimated  cost,  $24,664.  George 
Espy,  City  Engr.     Noted  Jan.   13. 

Wash.,  RidKrelleld — (Ofllcial) — Contract  for  steel  pipe 
award.d  to  .MORJtIS  &  KINNKY,  Seattle.  Estimated  cost, 
$6,877,     J.   \V.   Blackburn,  City  Clk.      Noted  Jan.   13. 

Wash.,  Seultle^ — Low  bidder  for  water  mains  In  Dexter 
Ave.  was  Scakzo  &  Tossonc,  1708  22d  Ave,,  South,  Seattle, 
Wash.,  at   $25,833.     A.   H.    Dimock,  City   Engr.     Noted   Dec.   ». 

WuMh.,  Seattle — Contract  for  pumping  plant  and  salt  water 
mains  for  new  natatorium  in  2nd  Ave.  and  Leiiora  St.  awarded 
to  GRAY  &  liARASH.  1st  Ave.  and  Jackrton  St.,  .Seattle.  Esti- 
mated cost,   $;iI.iiiM),      K.  H.   Dimock,  City   Engr. 

C^ailf..  I.oN  AngeleN — Low  bidder  for  water  system  was 
Municipal  and  Industrial  Equipment  Co.,  Story  Bldg.,  Los 
Angeles,  Calif.,  at  $25,731, 

Calif.,  San  Franelneo — fOnflcial) — Bids  received  Jan.  17  for 
$2,000,000    bonds    for    Hetch    lletchy    project    rejected.      Noted 

SEWKRS 
Proposed  Work 
MasN.,    lionell — City    contemplates    20-in.    sewer    from    Dun- 
bar and  Varnum  Ave.  to  site  of  proposed  hospital.     Estimated 
cost,  $10,000.     Charles  J.  Morse,  Comr.  of  St. 

.Mass.,  .Marblehead — Citizens  will  vote  on  $300,000  bonds  for 
sewer   system. 

R.  I.,  Woonsoeket — City  Council  appropriated  the  following 
for  sewers  and  surface  tanks:  Roberts  St..  $6,000;  Green  St., 
$1,870;  Carrington  Ave.,  $10,000;  Mason  St.,  $10,350;  Winter 
St.,   $8,500.      Y.   H.   Mills,   City   Engr. 

Conn.,  IVorwulk — City  plans  expenditure  of  $5,000  for  sani- 
tary  sewer  system.      G.    A.   Sherron,   City   Engr. 

!V.  Y.,  New  York — (Borough  of  Manhattan) — Bids  will  be 
received  by  Marcus  M.  Marks,  Borough  Pies.,  until  Feb.  9,  tor 
sewer   in   UOth   St.,    between    7th   and    8th   Ave. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Bids  will  be 
received  by  Marcus  M.  Marks.  Borough  Pres.,  until  Feb.  9. 
for  sewer  in   Catherine   St.   under   I'ier   No.   26,    East   River. 

N'.  Y.,  Patehogue — City  will  install  sewer  svstem.  Esti- 
mated cost,  $100,000.  C.  Potts,  30  Church  St.,  New  York,  N.  Y., 
Consult.   Engr.     Noted  Nov.   11. 

N.  J.,  Bayonne — City  Commission  authorized  sewer  along 
portion   of  boulevard. 

IV.  J.,  Jersey  City — (Official) — Bids  will  soon  be  received  for 
Mill  Creek  sewer.  Estimated  cost,  $20,520.  C.  H.  Van  Kuren, 
City  Engr.     Noted  Jan.  20. 

N.  J..  Trenton — City  contemplates  sewer  in  Hamilton  Ter- 
race. Estimated  cost,  $20,000.  Alfred  C.  Gregory,  Engr.  of 
Sewers. 

Penn.,  Ambler — Borough  Council  authorized  election  to 
vote  on  $30,000  bonds  for  improving  sewer  system. 

Penn.,  Johnstown — City  Council  appropriated  $30,000  for 
new  sewer  system  and  extending  old  sewer  system.  M.  Lee 
Masterson,   City  Engr.     Noted  Jan.  20. 

Penn.,  Pittsburgh — City  passed  ordinance  for  sewer  in 
Warrington  Ave.     Robert  Swan,  City  Engr. 

Va.,  niilhowie — City  contemplates  sewer  svstem.  James 
D.  Tate,   Mayor. 

Va.,  Hampton — Plans  being  prepared  for  sewage-disposal 
plant. 

W.  Va..  Both — Bids  will  be  received  by  J.  A.  Risinger, 
Mayor,  until  noon,  Feb.  15,  for  storm  sewers  and  curbing 
inlets. 

W.  Va.,  Parkersbur^e: — Citv  will  install  sewers  and  pave 
various  streets.  Estimated  cost,  $200,000.  T.  J.  Higgs.  Citv 
Engr. 

Ga.,    Mllledgeville — T.    P.    Stanley,    State    Superv.    of    Rds., 

Atlanta,  is  surveying  for  sewerage  system  for  State  Farm, 
State  Sanitorium  for  Insane  and  State  Reformatory. 

Fla.,  .Ineksonville — L.  D.  Smoot.  Comr.  of  Pub.  Wks..  is 
preparing  plans  for  sewer  and  drainage  work.  Contract  will 
he  let  about   Feb.   15.      Estimated   cost,    $400,000.      Noted   Jan.   6. 

Ala.,  Birmingham — Ordinance  passed  for  sanitarv  sewers 
in  East  Thomas  St.  Estimated  cost,  $8,000.  Julian  Kendrick, 
City    Engr. 

l,a„  1-afayette — See  item  under  "Water-Works." 

I.a.,  New  Iberia — Citizens  will  vote  Mar.  22  on  $90,000  bonds 
for  sewer  systein.     Noted  Sept.   16. 

Ky.,  Louisville — City  retained  Solomon-Norcross  Co..  At- 
lanta, Ga.,  to  prepare  plans  for  proposed  sewage-disposal 
plant. 

Ohio,  Akron — City  will  improve  sewer  system  in  West  Hill. 

Ohio.  Canton — Samuel  E.  Harr,  City  Audr.,  will  sell  $75,000 
bond's   Feb.    7    for   sewage    treatment    plant. 

Ohio,  Cincinnati — Citv  will  install  sewer  in  Pogue  Ave. 
Fred  Schneller,  City  Clk. 

Ohio,  Dayton — City  will  improve  sanitary  sewers  in  Fern 
Ave.  from  alley  south  of  Richard  St.  to  Southern  Terminus. 
G.  C.  Cummin,  City  Engr. 

Ohio.  Hayton — City  will  improve  sewers  in  Hunter  Ave. 
from  alley  nortli  of  Herman  Ave.  to  Ewing  St..  and  Vermont 
Ave.   froni   alley   North   of  Herman   Ave.   to   Ewing   St. 

Ohio.  Fremont — Plans  prepared  by  George  Lesher,  Cit.v 
Engr.   for  .Sandusky   County   Memorial   Hospital   sewer. 

Ohio,    Hamilton — City    contemplates    sewer    system. 

Ohio,  I.akewood — Contract  for  sewage-disposal  plant  will 
be  let  some  time  in  .April.  Estimated  cost,  $185,000.  E.  A. 
Fisher,   City   Engr.     Noted  Jan.   20. 

Ohio,  Marion — Citizens  petitioned  Council  for  trunk  line 
storm  water  sewer  in  Center  St.  from  State  St.  west  to  end 
Of  Center  St.  to  Rock  Swale  Switch. 
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Ohio,  Sbnkcr  IlditlitK— (Clovcliiii.l  pout  nlll.i)  Itl.lM  wlU 
be  i.T.'lvcil  l.y  Curl  A.  I'alimi.  VllliiKi-  Tlk.,  2sr.r.  fovoii t ly  ltd., 
iliilll  noon.  1''i'l>  s.  fur  linprovliiK  hIoiiii  iiiiiI  HiiiiKiiry  ncwimh 
III  SliiiKcr  I'.ImI  riiiiii  t'oui  tliiiiil  ltlv<l.  to  WarionHVllli-  ('cnlor 
Hil,      II     \V.    WlllMiil.    VIlliiKK    lOiiKf. 

Ohio.  S|irli(ull<*lil  Clt.N  will  Install  Howor  In  lOast  St.  M.  .f. 
Huliln.   City    l':nf;r. 

Ohio,  I'rbiiiin  (.MtliSenH  will  \nl.-  .Mar,  •!  nn  $r..ii(Hi  ho 
StOIln    HfWlT    111    WiitiM-   St. 

Ohio,  Wnrmi  t^lty  will  liiNlall  siwit.s  In  Waliiul, 
niul  i:  .MarU.I  St.  IIIcIh  will  lie  loi'i-ly.d  al.oiil  l'"i'li.  7. 
MiKll'l"ii.    Clly    lOiiKi. 

Ohio,  ^  otinBHlowii--Statc>  lliianl  ri'i  umiiiuikIh  hi'Wc 
»rW  iim-<lls|Mis.il     pl:int. 

lull,,  InilliiiiaiMilln  l*r(>HH  i-fpoil.-^  slati-  riii'iiK-r  chaniirl  nf 
I'okuch'  Kum  rioTii  .McCarty  St.  U>  Wliltf  Itlvcr  will  be  <i>y- 
(•r»'<l  oviT  and  a  I -nil.  m-wt-r  Inntalh-d.  fKtlniatrd  coMt,  $.'lii.aiiii ; 
2-ml.  HcwiT  111  West  10th  St..  .•stlmali-d  at  $i:ir),(lO(i;  Clt. 
sewor  In  Itiinht wood,  .•Hllmated  at  *10.(I00.  I!.  .1.  1).  .l«-ii|>, 
City    KuRi-. 

Inil.,  KciMliillvlllc  (Olllcinl) — TtldM  will  Vio  locelved  until 
Koli.  :;!'  for  west  and  .south  Hide  newer.t.  I'lHtlinatcd  co.sl. 
|.■^S,S1.^.      Willis    K.   Sawyer,   City    lOiiRr.      Noted   .Ian.   27. 

Iiiil.,  I.nfnvolte — Citv  iilaiLs  to  limtnll  sewer.s  in  Williams. 
WashiiiKtoM.    Ilalloway  anil   Owen   St.      Kstlniated   lost,   $SO.nno. 

.Illeh.,  Kllnl  Citv  plan.i  sanitary  sewer  In  State  St.  from 
St.  .Iidiii  SI.  to  Michigan  Ave.,  in  Orvllle  St.  from  Saginaw  St. 
east    to    aiii;l.-    i>r    street. 

MIeh.,  «irniul  Hiipldn— City  plans  expenditure  of  $.'?.''>S,non  for 
sewaKe-disjiosal    plant.      I,.    K.    .Stevens.    City    Knur. 

MIeh,,  St,  rinlr  llflKh*"— Tlans  beinp  considered  by  ViUatfe 
Coiineil   for  extension  of  sewer  system. 

III.,  Carltondnle — City  contemplati'S  abmit  1  Vi  nii.  of  22-ln. 
outlet    sewers.      K.   A.  Cox,  City  Ensr. 

III.,  ChleiiKO  -Hid.s  will  be  received  bv  .Tobn  MeC,ilIen,  Clk., 
Board  of  Tiustees  of  the  Saiiitar\-  District  of  Chicago,  until 
noon.  Feb.  in,  for  the  Stock>ards  Tnterceptine-  Sewer,  Contract 
No.    1.      .John    Kricson.    City    I'^ner. 

Ill,,  Kninklin  Fnrk — Citizens  contemplate  If)  mi.  of  sewers 
and    laterals.       Kstimated    cost,    .$ l.'iO.non. 

III.,  Kiinkakoe — City  Council  passed  ordinance  for  storm 
sewer   in   .SduIU    Myrtle   Ave.      I>.    H.   CreKP:,    City    lOnnr. 

III.,  SpriiKTiielil  — City  Council  contemplates  sewaKC-dis- 
posal  plant  lor  town  branch  sewer  district.  Wade  E.  Seeley, 
City    Engr. 

■\Vl8„  Ln  f'roase — Citv  contemplates  trunk  sewer.  Ksti- 
mated   cost,    $42,000.      George   Braddish,    City    Engr. 

AVIs,,  Madlxon — Finance  Committee  recommended  to  City 
Council  appropriation  of  $125,000  for  completing-  sewer  sys- 
tem.    E.  E.  Parker,  City  Engr. 

lown,  Aeklej- — Citizens  contemplate  new  sewer  system. 


lowii,    Dnv« 

sewer  systi'iu. 


aport — Citv    plans    expenditure    of    $200,000    for 
,1.   W.   Crowley.   Comr.   Pub.   Wks.      Noted  Oct.  23. 

Io«n,  Des  Moines — Bids  will  be  received  b.v  TToraoe  Susong-, 
Citv  Clk..  until  Feb.  23  for  sewer  svstem  in  Closes  Creek  Dis- 
trict. Estimated  cost,  $210,000.  F.  N.  Carrs,  City  Engr.  Noted 
Jan.   13. 

Minn.,  St.  Paul — -City  will  extend  sewers  in  Otto,  Lexing- 
ton, Watson,  Niles,  Juno  and  Hailine  Ave.  Oscar  Claussen, 
City  Engr. 

Minn.,  St.  Paul — Plans  being  prepared  by  Commissioner  of 
Public  Works  for  sewers  in  Orchard  and  Hatch  St.  from  Vic- 
toria to  Ryde  St..  Colne  and  T^outh  St.  from  Orchard  to  Hatch 
St.,  also  sewer  in  Cook  and  Jenks  St.   from   Earl  to  Frank   St. 

Kan,.  Manhattan — Citizens  will  vote  on  $118,000  bonds  for 
storm   sewer   project. 

Kan,,  Salina — Bids  will  be  received  Veh.  7  for  10-.  12-.  1.5- 
and   IS-in.   sewers.      F.   T.   Learning.    City   Kngr.      Noted   Jan.    ti. 

Neb.,  Omaha — Citv  contemplates  sewer  system.  Estimated 
cost,    $180,000.      AVatson    Townsend.    City    Engr. 

Neb,,  Pierce — Bids  will  l)e  received  until  Feb.  25  for  sewer 
svstem.  Estimated  cost.  $20,000.  Bruce  &  Standeven,  430  Bee 
B"ldg.,  Omaha,   Engr.      Noted   Dec.   30. 

Mo..  Chillieothe — Bids  will  soon  be  received  by  John  W. 
Williams.   City  Audr.,   for  8-in.   sewers  in   3   streets. 

Mo„  St,  liOuis — City  will  improve  sewer  svstem.  Estimated 
cost,   $10,000. 

Mo,.  Sertalia — Bids  will  be  received  by  A.  M.  Baird.  City 
Clk.,   until  Feb.   7  for  sewer  in   District  No.   28. 

Mo„  Sprinsfield — Citizens  contemplate  storm  sewer.  S.  R. 
Fisher,    City    I->ngr. 

Tex..  Amarillo — Citv  will  install  4  mi.  of  6-in.  sewers  and 
sewage-disposal  plant.  Estimated  cost,  $10,000.  M.  H.  Har- 
din, City  Engr.     Noted  Aug.  5. 

Tex.,  tJalveston — Citv  will  install  sewage-disposal  plant. 
Estimated    cost,    $250,000.      A.    T.    Dickey.    City    Engr. 

Tex,,  Hou.ston — Citv  will  soon  receive  bids  for  sewage- 
disposal  plant.  Estimated  cost,  $31,000.  E.  E.  Sands.  City 
Engr.     Noted  Oct.  7. 

Tex,,  Houston — Bids  will  be  received  by  the  City  Secretary 
until  noon,  Feb.  7,  for  2d  Ward  storm  sewer  system  east  of 
Milby  St.     E.  E.  Sands,  City  Engr. 

Tex,,  San  Antonio — The  Southern  Pacific  Co.  will  install  a 
30-in.   storm   sewer  from   Houston   to  Florida   St. 

Okla.,  Enid — Bids  will  soon  be  received  for  sewers  in  2  new 
districts.     B.   F.  Lewis,  City  Engr. 

Okla,,  Muskosree — Press  reports  state  citizens  will  soon 
vote  on  $25,000  bond  issue  for  vitrified  brick  outfall  sewer  to 
Arkansas   River. 


I  Inh,  Salt  l.nkr  City-  ("Itv  will  Install  Hi-wer  pipe  line 
ficini  puiiiplim  station  at  lilh  St.,  N.,  iind  lltli  St..  W.,  tj  outlet 
canal   at    .limlaii    ltlv<M'.      lOst Iniat i-il   <'OHt,    $85.01111. 

Wash.,  ilellliiKhnm  City  Council  hlHtructed  William  II. 
North,  City  l'',iigr.,  to  prepaii'  plans  for  trunk  si-wi^r  In  ,Iiiine« 
St. 

Ore.,  >l>rtl«'  Point  City  Council  will  Install  sewer  system. 
I'IstlriKit.d     .oHl.     $211,000, 

falir.,  Annlieliii  lllils  will  be  received  bv  Board  of  TrUH- 
le.s  until   |-i  li.    Ill  for  sewers  In   Walnut   St.,  Pythias  Ave. 

Cnlir.,  101  I'entro  Date  of  recilvlng  bids  for  sewage-dlg- 
posal  plant  postponed  from  .Ian.  1  !t  to  I''eli.  !).  Estliniited  cost, 
$25.1100.      l.avlnia    .Noil  heol  I,   Clly   Clk. 

t'nlir,,  l,OH  AnKt'lfM- -Hoard  of  Supervisors  appointed  com- 
nilHsion  of  B  sanitary  engineers  to  make  survey  for  Bcwer 
systini. 

Cnlir,,  Sneramrnto — City  Commissioners  approved  planR 
for  eoiK  rete  sewe.  In  Freeport  ltd.  Prank  C.  Miller,  City 
Kngr.      Noted   Oct.   21. 

Calif,.  UattM — City  will  vote  on  $120,000  bonds  for  sewer 
svsteiii  and  sewage-disposal  plant.  II.  li.  Kyle,  City  En«r. 
Noted    Jan.    27. 

<lue.,  Montreal  Cllv  Council  ai)proi)rlated  $245,656  for 
sevV(MM   .-iiul    $42.1(15    for   a(|ueduets. 

<lue„  Snult  nil  lleeollpt  CltV  con  templiites  sewer  system, 
water   suppl.N    and    liltiation    plant,      lOstlmated   cost,    $250,000. 

Out.,  liamlltoii  City  Council  contemplates  new  sewer  in 
.Mountwonil  Ave.  and  Inipiove  sewers  in  west  end,  south  of 
Abeideen    Ave.      A.    V.    .MacAlluin,    City    Kngr. 

«»iit.,  Hiinillton- -Water-Woiks  Committee  will  install  sewer 
in    .Aberdeen    Ave.      lOstimated  cost,   $7,500. 

Ont.,  I,oimIoii — Board  of  Water-Works  recommends  sewers 
in  (lijind   Ave. 

Ont„  Nlnicara  Kails-  Cit\-  contcniplatcs  Muddy  Run  Trunk 
Sewer.      JOstimatcd    cost,    $:i0O,il()((. 
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.>laNN.,  Mast  lloHtoii-  -(  r.oston  |)ost  olllce) — Low  bidders  for 
concrete  sewei-  in  Frankfort  ,St.  were  as  follows:  .1.  J.  Coughlin 
Co.,  +3  Tremont  St.,  Boston,  at  $32,886;  Pet.-r  W.  Hill,  97  Proc- 
tor St.,  Roxburv,  at  $34,235;  A.  Cefalo,  316  Belgrade  Ave,.  W. 
Roxbury,  at    $34,475. 

N.  V„  New  York — (Borough  of  Brooklyn) — Contract  for 
sewer    basins.    No.    1    and    No.    2,    awarded    to    B.    PECONI    & 

SONS. 

N,  Y.,  Suffepu — Contract  for  sewerage  system  and  disposal 
plant  awarded  to  JOHN  W.  HELLER,  South  Orange,  N.  J. 
Estimated  cost.   $12,000.     Noted  Jan.  6. 

Peiin,,  Pliilailrlpliia — Contract  for  sewer  in  Rittenhouse  St. 
awarded  to  McCALL  CONSTRUCTION  CO.,  at  $5,131;  for  pav- 
ing, sewers  and  building  inlets  in  Delaware  Ave.,  from  Mlf- 
fiin  St.  to  Snvder  Ave.  to  EDWIN  H.  VARE,  at  $89,973.  George 
S.  Webster,   City   Engr.      Noted   Jan.   27. 

Ohio,  Manstielil — (Official) — Contract  for  sewage-disposal 
plant  awarded  to  OHIO  VALLEY  CONTRACTING  CO.,  Cincin- 
nati. Estimated  cost,  $74,055.  W.  J.  Hazeltine,  City  Engr. 
Noted   Nov.    25. 

Ohio,  Younustown — Contract  for  Youngstovn  and  Southern 
District  sewer  awarded  by  Board  of  Control  in  4  sections  as 
follows:  1st  section  from  Poland  Ave.  to  South  Side  Park 
awarded  to  the  CR.XDY  CO.,  at  $7,559;  2d  and  3d  sections  from 
South  Side  Park  to  Hylda  Ave.  and  city  limits  to  MILLER 
BRO.S.,  at  $53,1127 :  4th  section  from  Youngstown  and  Southern 
R.R.    to   Hillman    St.   to  CLYDE   HARRIS,   at    $29,110. 

Ind.,  fiarr — Low  bidders  for  local  sewer  No.  50  were:  W.  F. 
Brunt  at  $5,450:  A.  P.  Melton  at  $5,900;  M.  W.  Holben  at 
$5,929.      W.  J.   Fulton,   City   Engr. 

Ind..  ■\Vabn.sli — Contract  for  sewer  in  Pike  St.  awarded  to 
GEORGE  C.  HIPSKIND.      James  B.  Chapler,  City   Engr. 

Ill,,  Klgin — (Official) — Contract  for  sewage  treating  plant 
and  intercepting  sewers  in  Elgin  State  Hospital  awarded  to 
LOGAN  &  GTERTZ  CONSTRUCTION  CO.,  Elgin.  Estimated 
cost   $9,093.      R.   D.   Marsh,   Ch.   Clk. 

AVis,.  O.shkosh — County  Commissioners  awarded  contract 
for  12-in.  and  29-in.  sewers  at  County  Asylum  to  COOK  & 
BROWN  LIME   CO. 

\Vi.s„  Superior- — Contract  for  sewers  in  Belknap  and  21st 
St.  awarded  bv  Board  of  Public  Works  to  S.  A.  RICHES  & 
SONS,  Superior,  Estimated  cost,  $5,193.  E.  B.  Banks,  City 
Engr. 

Iowa.  Lishon — Contract  for  lateral  sewers  awarded  to  M. 
.S.  JACK.SON,  Cedar  Rapids,  Iowa.  Estimated  cost,  $26,226: 
for  outlet  sewer  and  disposal  plant  to  PERCY  P.  SMITH. 
Cedar  Rapids.  Iowa,  at  $8, .'^50,  T.  R.  Warriner,  Cedar  Rapids. 
Civil   Engr.     Noted  Jan.   13. 

Minn,,  Minneapolis — (Official) — Proposed  deep  tunnel  sewer 
in  2d  Ave.  S..  between  4th  and  7th  St.  will  be  done  by  day  labor. 
Estimated  cost,  $20,000.  Carl  Illstrup,  City  Engr.  Noted 
Jan.  20. 

Mo.,  Kansas  City — W.  C.  Mullins,  1230  Montgall  Ave.,  Kan- 
sas Citv.  submitted  low  bid  for  sewers  in  District  346,  Division 
No.  4.  Estimated  cost,  $81,957.  Curtis  Hill,  City  Engr.  Noted 
Jan.   13. 

Tex.,  Houston — Low  bidders  for  extension  of  Scott  St. 
sanitary  sewer  were  as  follows:  Horton  &  Horton,  Houston, 
at  $118",885;  Freund  &  Quay,  at  $132,485.  E.  E.  Sands,  City 
Engr. 

Okla.,  Tulsa — Contract  for  sanitary  sewer  system  in  Dis- 
tricts No.s.   93  and   101   awarded   to  C.   O.   &  H.   FRYE. 

AVash,,  Seattle — (Official) — Contract  for  sewers  in  West 
and  North  50th  St.  awarded  to  C.  W.  COIT  &  CO.,  7353  Faun- 
tleroy  Ave.,  Seattle,  Wash.  Estimated  cost,  $48,563.  A.  H. 
Dimock,    City    Engr.      Noted   Jan.    13. 
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Out.,  Ottawa — (Official) — Ottawa  south  sewor  work  will 
be  (lone  by  day  labor.  Estimated  cost,  $315,000.  F.  C.  .\sk- 
with.   City   EriKr.      Noted   Jan.    20. 

l*ro|)».Neil    >\'ork 

Ohio,  tSpriiiK'lielil — City  conteinplale.s  garbage  disposal 
plant.     C   E.   A.shburne,   City   Mgr. 

Mich.,  Kaliiiniizuo — Robert  Early,  Chn.  Health  Com.,  recom- 
mended that  plans  prepared  by  Wagner  Co.,  Cincinnati,  Ohio, 
for  garbage  reduction  plant  be  placed  on  file  until  future 
date. 

III.,  SprtuKfleld — City  contemplates  installing  garbage  in- 
cinerator. 

Neb.,  Linooln — Bids  will  soon  be  received  for  garbage  dis- 
posal plant.  Estimated  cost,  $30,000.  A.  Dobson,  City  Engr. 
Noted   Nov.   11. 

Tex.,  f^alvexton — City  Health  Department  recommended 
construction  of  municipal  garbage   incinerating  plant. 

Uue.,  Mai.soiineuve — City  will  apply  to  Quebec  Legisla- 
ture foi'  permission  to  construct  and  maintain  incinerating 
plant  and  to  come  to  agreement  with  Montreal  to  dispose  of 
garbage  and  offals  in  eastern  portion  of  city  at  common 
costs. 

<lne.,  Montreal — City  Council  appropriated  $245,656  for  in- 
cinerator with   daily  capacity  of  500  tons.      Noted   Nov.   4. 

Bills   In   and   Contraets   .\ivariled 
N.   Y.,   Albany — City   awarded   contract    for   removing   street 
dirt    and    clean-up    week    rubbish    to    JOHN    J.    MORRISSEY 

at   $14,997. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official)  — 
Dumping  Board — Contract  for  constructing  additional  dump- 
ing board  near  foot  of  East  139th  St.  awarded  to  RIVERSIDE 
CONTRACTING   CO.      Noted    Jan.    C. 

N.  J.,  Glen  RidKe — Council  awarded  contract  for  garbage 
incinerating  plant  to  DECARIE  INCINKKATOH  CO.,  Minne- 
apolis, Minn.     Estimated  cost,  $12,300.     Noted  Jan.  13. 

STHKKTS    \M>  KO.\D8 
l*ru|i»sed  \\  <>rk 
Ma.sN.,     Ne»v     Bedford — City     contemplates     expenditure     of 
$150,000  for  widening  and   improving  Union  and  Front  St. 

R.  I.,  Moonsoeket — City  Council  appropriated  $257,475  for 
paving  Hamlet,  Harrison,  Park,  1st  and  2d  Ave.,  Allen,  Olo. 
West,  Coe,  Court,  Corey,  Blackstone,  Winter,  Prospect,  North 
Main,  Sival  and  Cumberland  St.     T.  H.  Hills,  City  Engr. 

Conn.,  Nor^valk — City  contemplates  about  12,000  sq.yd.  of 
pavement,  7,000  sq.yd.  of  which  will  be  for  city  and  5,00ii 
sq.yd.  for  Street  Railway  Co.  Estimates  have  been  made  for 
reihforced-concrete  pavement.     G.  A.  Sherron,  City  Engr. 

N.  Y.,  Rochester — City  Council  considering  plans  for  im- 
proving Genesee  Park  Blvd.  and  extending  Averill  Ave.  from 
Monroe  to  East  Ave.  Estimated  cost,  $180,000  and  $75,000,  re- 
spectively.     F.   T.    Elwood,    City   Engr. 

IV.  Y.,  "VVatertown — Press  reports  state  southerly  half  of 
Public  Square  from  State  St.  to  Stone  and  Franklin  St.  be- 
tween Public  Sq.  and  Goodale  St.  will  be  paved  with  creosote 
wood  block  pavement  on  concrete  base.  E.  S.  Sayles,  City 
Engr. 

N.  J.,  Belvidere — (Official) — We  have  been  informed  that 
Board  of  Chosen  Freeholders  of  Warren  County  does  not  plan 
to  improve  road  between  Belvidere  and  Delaware  as  stated 
in  our  issue  of  Jan.  27.     M.  S.  Faust,  Clk. 

N.  J.,  Collini!;.swood — City  plans  to  call  election  in  spring 
to  vote  on  proposition  to  pave  Haddon  Ave.  with  brick  or  Bel- 
gian block.  Estimated  cost,  $75,000.  J.  Remington,  Haddon- 
field,   Engr. 

Ti.  J.,  Flemineton — Bo.ird  of  Freeholders  having  plans  pre- 
pared for  improving  iiuml)er  of  roads.  Grant  Davis,  Count.v 
Engr. 

N.  J.,  PasNaie — Board  of  Freeholders  plans  to  improve 
Bloomfield   and   Van    Houten   Ave. 

Penn.,  West  Reading — Borough  Council  contemplates  pav- 
ing Pennsylvania  Ave.  with  wood  block.  Bond  issue  of  $35,000 
proposed. 

Va.,  Lynchburs — Movement  is  on  foot  to  construct  hit;h- 
way  from  Lynchburg,  Va.,  to  Durham,  N.  C. 

Va.,  VVarrenton — Company  formed  by  citizens  of  W^arren- 
ton  and  automobilists  of  Washington  to  be  known  as  Warren- 
ton  &  Fairfax  Turnpike  Co.,  Inc..  which  plans  to  take  over 
Alexandria-Warrenton  Pike  Grade  and  surface  same.  Esti- 
mated  cost,   $50,000.     J.   D.   Richards,   Warrenton,   Secy. 

\V.  Va.,  Bath — (Berkeley  Springs  post  office) — Bids  will  be 
received  by  C.  L.  Hunter,  Recdr.,  until  Feb.  15,  for  15,000  s(i. 
yd.  of  paving.     Noted  Oct.  23. 

W.  Va.,  Charleston — City  will  award  contract  for  paving 
about  15,000  sq.vd.  with  brick  about  Apr.  1.  Estimated  cost, 
$35,000.     J.   M.   (ilark.   City  engr. 

■\V.  Va.,  Terra  Alta— (Official) — Citizens  of  Kingwood  Dis- 
trict voted  $](l!i,000  bonds  for  road  work.     Noted  Jan.  6. 

W.  V«..  Went  1'nion — Election  will  be  held  Mar.  7  to  vote 
on  .$200,000  bonds  for  road  work. 

N.  C,  High  I'olnt^EIeetion  will  be  held  Mar.  7  to  vote  on 
$50,000  bonds  for  street  improvements.     Noted  Dec.  23. 

Fla.,  Clearwater — Bids  will  be  received  by  .T.  N.  Drew,  City 
Engr.,  until  Feb.  9.  for  grading,  paving,  curbing  and  gutter- 
ing  Turner    St. 

Fla.,  Oulfiwrt — (Official) — Bids  will  be  received  by  N.  B. 
McKinnev,  Town  Clk.,  until  Feb.  15,  for  constructing  2  nu. 
modified  asphalt  streets  and  dock.  Estimated  cost,  $18,000. 
Moted  Sept.  2  and  Nov.  4. 


.\1b..  Bay  .Minette— Citizens  of  Baldwin  County  recently 
voted  $200,000  bonds  for  improving  number  of  roads  and  $55,- 
(HKI  bonds  for  its  portion  of  highway  between  .Mobile  and 
lialdwin   Counties.      -N'oled   .Nov.   4   and   18. 

\ia.,  BlrnilnKhani — City  plans  to  pave  22d  St.  from  3d  to 
4th  .\ve.,  portion  of  I5th  .\ve.,  S..  and  Arlington  Ave.  Rsti- 
mated   cost,    $10,000.      Julian   Kendrick,   City    Engr. 

MiHH.,  Blloxl — Bonds  for  $640,000  for  road  from  Biloxi  to 
Pass  Christian  voted  bv  citizens  of  Harrison  County.  Noted 
Nov.    25. 

MiMM.,  Bruokhaven — County  Road  Commissioners  contem- 
Iilate  expenditure  of  $150,000   for   roads. 

I.a.,  Hammond — City  contemplates  expenditure  of  $20,000 
for   paving. 

'I'enn.,  Cleveland — Bradley  County  Court  contemplates 
expenditure  of  $50,000   for   improving  roads. 

Teiin.,  Washburn — Commissioners  of  Grainger  Countv  con- 
template  expenditure   of  $200,000   for  improving   roads. 

Ky.,  Bardweii — (Uimmissioners  of  Carlisle  County  having 
siiivi-.\s  made  for  extension  of  Bardwell-.Mavfield  Rd.,  6  ml. 
E.    H.    Walker,  Jr.,  Clinton,   Engr. 

Ky.,  Hopklnsville — Election  will  be  held  Mar.  18  in  Chris- 
tian County  to  vote  on  $400,000  bonds  for  road  work. 

Ky.,  Mor|u;anfield — Commissioners  of  Union  Countv  plan  to 
call  an  election  Apr.  1  to  vote  on  $450,000  bonds  for  construct- 
ing  roads   and    bridges. 

Ky.,  Moreranfield — Norman  P.  Orcutt,  Surv.,  I^ouisville,  en- 
gaged liy  Commissioners  of  Union  Countv  to  prepare  plans 
iOr  road  from  Boxville  Woods  to  Webster  Countv  line,  9  mi., 
Mhieh    will   be   continuation   of  Uniontown-Boxvill'e   Ud. 

Ky.,  AVhitesIturK — Commissioners  of  Letcher  Countv  plan 
to  call  election  in  March  to  vote  on  $150,000  bonds  for  road 
work. 

Ohio,  Cincinnati — Bids  will  be  received  bv  Charles  F.  Horn- 
berger,  Dir.  of  Pub.  Ser.,  City  Hall,  until  noon,  Feb.  11,  for 
improving  sidewalks  in  Eastern  and  Western  Sidewalk  Dis- 
tricts during  year. 

Ohio,  Columbus — City  Council  plans  to  appropriate  $75,000 
for  widening  High  St.     Henry  Maetzel,  City  Engr. 

Ohio,  Dayton — (Official)- — Bids  will  be  received  by  J.  E. 
Barlow.  Dir.  of  Pub.  Ser.,  about  Julv  1,  for  improving  Main  St. 
from  5th  St.  to  Rivei-  Bridge.  Estimated  cost,  $102,286.  F.  O. 
Eichelsberger,   City  Engr.     Noted  Jan.   20. 

Ohio,  Hamilton — City  plans  to  improve  Webster  Ave. 
Frank    E.    Weaver,    City    Engr. 

Oliio,  Itnvenna — County  Commissioners  in  connection  with 
State  .Aid  [dan  to  improve  Ravenna-Edinburg  Rd.  and  Cleve- 
land-Kent  Rd. 

Ohio,  Salem — Citv  Council  considering  plans  for  repaying 
Garfield   and    Ellsworth   Ave. 

Ohio,  Steulienville — Bonds  for  $24,000  voted  for  construct- 
ing Ohio   River  Rd. 

Ohio,  I'ritana — Election  will  be  held  Mar.  4  to  vote  on 
$10,000  bonds  for  paving  Miami  St. 

Ohio,  Van  Wert — Plans  being  prepared  by  A.  Simon,  City 
Engr.,   for   improving  West  Main   St. 

Inil.,  fik>shen — City  plans  to  pave  7th  and  3d  St.  Estimated 
cost,   $75,000. 

Ind.,  VIneennes — City  will  award  contract  for  paving  and 
curbing  various  streets  with  asphalt  and  brick  about  Apr.  1. 
Estimated    cost,    $400,000.      H.   T.   Watts,   City   Engr. 

Midi.,  Battle  Creek — Village  Council  of  Washington 
Heights  plans  $12,5110  bond   issue  for  improving  streets. 

Mieh..  Katon  Rapids — Election  will  be  held  Feb.  7  to  vote 
on   $13,000    bonds   for   street   paving.      Noted   Jan.    20. 

Mich.,  Lake  Odessa — Board  of  Commerce  plans  to  pave 
Main  St.     Estimated  cost.  $23,000. 

Mieh.,  Monroe — County  Commissioners  sold  $150,000  bonds. 
Proceeds    will    be    used    for   constructing    roads. 

>lich.,    I'aw    I'aw — (Official) — City    plans   to    pave    Main    St. 

D.  P.  Smith,   Engr. 

Mich.,  Pontiac — Bids  will  be  received  by  L.  A.  Cambrav. 
City  Clk.,  until  Feb.   7,   for  125,000  sq.yd.  pavement. 

III.,  Anna — City  contemplates  expenditure  of  $40,000  for 
Iiaving.     J.  J.  Waltman.  City  Engr. 

III.,  Bloomlnerton — E.  H.  Packard,  City  Engr.,  submitted 
report  to  Board  of  Local  Improvements  estimating  cost  of 
paving   Madison   .St.    with   brick   at   $12,642. 

III.,  Kdwardsville — Edwardsville  Highway  Commissioners 
voted  $16,000  to  improve  Alton  Rd.  W.  E.  Howden,  County 
Supt.    of    Highways. 

III.,  Fairfield — City  will  award  contract  for  paving  about 
30.000  yd.  with  brick  together  with  curbing  and  guttering 
al)out  May   1.     A.   J.   Poorman,   Mayor. 

III.,  Havana — Mason  County  Court  approved  plans  for  pav- 
ing  District   "C."      Estimated   cost,   $61,651. 

III.,  I,n  Salle — Board  of  Local  Improvements  will  pave  Creve 

Coeur  and   7th   .'^t. 

III.,  Rock  Island — Board   of  Local  Improvements  will   pave 

20th  St.   with  brick.     Wallace  Treichler,   City   Engr. 

III..  Sterlini; — Countv  plans  to  pave  IJncoln  Highway 
through  Sterling  Town.ship  with  brick.  V.  N.  Taggett,  Mor- 
rison,  County  Supt.   of  Highways. 

lown,  Clinton — Bids  will  be  received  bv  Frank  W.  Leed- 
ham,  Citv  Clk.,  until  Feb.  8,  for  paving,  curbing  and  gutter- 
ing a  number  of  streets.     J.   G.   Thome,   City  Engr. 

Iowa,  KIdorn— Bids  will  be  received  by  L.  .T.  Stout,  City 
Clk.,   until    Feb.   14,   for  paving,   curbing   and   guttering  alleys. 

E.  L.   Chamberlain,   City   Engr. 
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loww.    i;ri-riiil<-lil      iMt\     Council    iiuthnrlKPd     piivlni;    of    "5,- 

000  yd. 

Ivnn.  .^liiBi.ii  riiy  — lllcid  will  lio  rci'i<ivo(l  l)v  .1.  H.  MclOwni, 
Cllv  Clk.,  uiiUl    l-'.'l).  K,  iDr  7-ml.  hIu'pI  iiHphalt  pitvliiK  uiid  :i-ml. 

1  ilniiucod-riiiiii  I'll'    imviiiK:.     S.    I".    W'IIhoii,    City    KiiKr.       N(>IimI 

Iowa,  W«>iit  l.llM>rty — I'lnriH  bfiriK  proiiari-d  by  H.  U.  Andoi- 
miii.  Kmri..  Minion,  for  :<U  lilo<-kH  of  pavlriK  and  28,000  llii.ri. 
of   curbliiK    Olid    Kiittt-ilnK. 

.Minn..  llllililiiK  lOlllilal)— Contiiut  for  »on»tructlnK  Illl)- 
I'lnn-ClilHlioliu  Kd.  will  l>i-  awardod  about  Mar.  2.  K.  D 
llawlcy.   Clly    Kukv.      Noted    .lali.    20. 

Minn.,  .MlnncnpoilM — Park  Hoard  requi'Hted  TIU'odoi<' 
Wlrth,  Park  ,^ui>l  ,  lo  pr.-parr  plaii.t  and  Hubnilt  cHtlniatc-  of 
I'oKl    of    paslMK   all    boiili'vard.s    In    I'lty. 

linn..  AlrhlMon— lUd.M  will  br  received  by  Cltv  Council  until 
M:m.  t;  for  pavlUK  .s.iKill  >il.  with  brick  and  10.000  yd.  with 
concictc.      I''rMnk    Allnian.    Clt>     lOiinr 

Knn..  lOrlc-  IMil.s  will  bo  received  bv  I'  W  K\le.  Cltv  Clk., 
until    Kcdi.    10.    foi-    urailliiK.    curbing    and    paviMj;    .Main    .si. 

Knn..  M«-l'h«Ti.on-  (Olllclal)  — HIds  will  be  received  bv  M 
\V,  Perry.  City  Clk.,  until  Keb.  l.^,  for  I'.i.HOO  Hti.yd.  brick  pav- 
ing and  i;.(M)ii-it.  curbing  and  Kutti'rlnn.  II.  A.  Uowland.  IMc- 
Pher.son,     l^Mur. 

Knn..  >lnnhnt4nn — Clt\  i)lan.s  to  pave  r)th  .St  from  Fre- 
mont   to    I!aton<-    .St. 

Knn..  Spring:  illll — City  plans  lo  pave  principal  strcet.s  of 
l>\lsii\esa  .'sect  ion. 

S.  n..  Mitehcll-  Rids  will  be  received  bv  Thomas  Eastcott, 
City  Audr..  \intil  Feb.  10.  for  20.000  sq.yd.  concrete,  asphaltic 
concrete   or  wood-block   pavement. 

\.  D.,  Knriio — (<">lllclal) — Hid.s  will  soon  be  received  for 
pnvinK  about  00.000  .sci.yd.  with  asphalt,  bitulltliic.  bituminous 
concrete,   brick,    wood    block,   etc.      F.   I>.    Andeis,    City    KuKr. 

Mo..  MnrNhnll — Citizens  of  Saline  County  defeated  $1,310,000 
bonds  for  02  mi.   of  rock   loads.      Noted   Dec.   Iti. 

.Mo..  Oxnrk — Citizens  of  Christian  County,  BilUngrs  Special 
Uoad  District,  defeated  ?40.000  bonds  for  rock  roads.  H.  J. 
Meyer,    District   .Secy. 

Mo.,  St.  I.ouIh — Bids  will  be  received  at  oHice  of  Board  of 
Public  Service.  Room  31.').  City  Hall,  until  noon,  Feb.  25.  for 
improving:  Delmar  Blvd.  from  Hamilton  to  De  Giverville  Ave.; 
AVest  16th  St.  from  Lucas  to  Washington  Ave.:  11th  St.  from 
Pine  to  Olive  St.;  Kaiser  St.  from  KinKshifihway  westwardly 
to  west  line  of  Von  Drehle's  Subdivision:  Hamilton  Ave.  from 
North  Market  St.  to  Kennerlv  Ave.;  Theobold  St.  from  Church 
Rd.  to  Newby  St.  Estimated  cost,  $9,240.  $1,000,  $3,500.  $5,520, 
$fi.320   and    $r>,fi40,    respectively.      E.    R.    Kinsey,    Pres. 

Mo..  I  nion — (Official) — Bids  will  be  received  by  Clerk  of 
Franklin  County  until  noon.  Feb.  Ifi,  for  road  a  ,id  bridge  work 
in    county.      ,1.    M.    Moore.    Hishway    Engr. 

Ark.,  mdornilo — Plans  beins  considered  by  city  for  paving 
a  number  of  streets,  including  square  around  courthouse.  W. 
E.    Ford,   Little   Rock.    Engr. 

Tex.,  Bartlett — Bonds  for  $24,000  voted  by  citizens  for 
street  paving. 

Tex.,  Helton — Election  vv'ill  be  held  Feb.  19  in  Bell  County 
to  vote   on   $S.000   bonds   for  road   work   in   Salado   Precinct. 

Tex.,  iinlve.ston — Citizens  recently  voted  $300,000  bonds  for 
improvin,;;'  streets,  sidewalks,  alleys,  etc.,  damaged  during 
storm  in  August,  $200,000  bonds  for  improving  streets,  ave- 
nues, alleys  and  public  grounds.  $250,000  bonds  to  pave,  drain 
and  improve  streets,  and  $125,000  bonds  to  fund  debt  and  pay 
cost  of  repairing  and  restoring  streets,  avenues,  water-works, 
electric  lights  and  other  public  property  and  remove  debris 
from  streets  following  August  storm.  A.  T.  Dickey.  City 
Engr.     Noted  Jan.  13. 

Tex..  HliUboro — Commissioners  of  Hill  County  contemplate 
$150,000  bond  issue  for  ro.ad  improvements  in  District  No.   2. 

Tex.,  Lulins: — Citizens  of  Caldwell  County,  Road  District 
No.   3,  voted   $50,000  bonds  for  road   work.     Noted  Jan.   13. 

Tex.,  Scliulenher^ — (Official) — Election  will  be  held  Mar.  8 
to  vote  on  $200,000  bonds  for  73  mi.  of  gravel  roads.  J.  C 
Baumgarten,  Pres.  of  Highway  League.     Noted  Jan.  20. 

Tex.,  Taylor — Election  will  be  held  Feb.  15  to  vote  on  $50,- 
000  bonds  for  paving.  W.  E.  Dizier,  City  Engr.  Noted 
Jan.  20. 

Tex.,  Tyler — Bonds  for  $100,000  voted  by  citizens  of  Smith 
County   foi-   road   work.      Noted   Nov.    4. 

Okla.,  Pawnee — Plans  being  considered  by  city  for  paving 
a  number  of  streets. 

Colo.,  Ft.  Collins — City  will  award  contract  for  paving 
about  21.500  sq.yd.  with  concrete  in  March  or  April.  Estimated 
cost,   $30,000.      Frank   P.   Goeder,   City   Engr. 

Colo..  Puelilo — Citv  will  award  contract  for  paving  Grand 
Ave.  Paving  District  and  Court  St.  in  April.  D.  P.  Gammon, 
City  Engr. 

X.  M.,  Glorleta — State  Highway  Commission  plans  to  im- 
prove  road   from  Glorieta  to  Santa  Fe. 

Idaho,  I.ewiston — City  will  expend  about  $12,000  for  paving 
portions  of  C  and  7th  St. 

Nev.,  Las  Vegas — Election  will  soon  be  held  to  vote  on 
$50,000   bonds   for   road    work. 

■\Vash..  Colfax — Whitman  County  contemplates  expenditure 
of  $140,000  for  improving  highways  during  year.  John  M. 
McGraw,   Engr. 

Wash.,  Ephrata — County  Commissioners  contemplate  ex- 
penditure of  $30,000  for  road  woi  k. 

AVa.sh.,  Kalama — Countv  will  soon  receive  bids  for  improv- 
ing Mt.   Cohassett   Rd.      Estimated   cost,   $8,000. 

AVash..  Seattle — Citv  will  improve  Benson  St.  by  paving 
iind    curbing.       Estimated    cost,    $180,853.      A.    H.    Dimock,    City 

/5ngr. 


\\anU..  S.-iUtle-,V  U  Dlmoek,  City  Enxr.,  HUbn.llted  plann 
to  Hoard  of  Public  WorkH  for  paving  Warren  Ave.  and  Wi-«t 
Mcl.raw  SI.  l'.NtlnMite<l  coMt,  $15,000,  and  $110,000,  roHpec- 
tlvely. 

\Vniih.,  Senttie-    I'laiiM  being  conKldorod  by  City  Council  for 

l','.',\  "'^,  "'"'VI'  A^'-  '^''"''  ""I'l'iill.  3  ml.  Estimated  coat, 
$203,000.      A.    II.    Dlmoek,   City    Engr. 

,.  **T,V"  *■"'»•;'":,*''""""■'  ^^''"  ''o  awarded  during  summer 
;?r  ,>;.  "Uv  w^  lilgliway  In  Crook  County.  Estltnnted  cost. 
$15,000.      Walter   .M.    lOaton,    lOngr. 

t)rf..    Monnionth^Clty    'rrUMt<-eH   plan    to    pave    main    Htrcets. 

Ore.,  i'ltrliand-  -Plans  being  pnpared  bv  U.  K.  Kremers, 
(  h  or  llureau  of  lirldges  and  HIghwayH,  for  Improving  Col- 
lege   SI.    from    12th    to    lllth    St.       Esllinaled    cost,    $10,000. 

«»re.,  Salem — Stale  Highway  ConimlHslon  recommended 
construction  of  Oregon  lieach  Illghwav  to  extend  from 
Astorlii,  Ore,  to  Crescent  City.  Calif.  E.  I.  Cuntlne,  State 
lllnliway    Comr. 

«nlir.,  Vlitnlla — Plans  being  considered  by  Countv  Super- 
visors for  paving:  all  roads  through  countv.  Byron  t.,ovelace, 
lOngr. 

City     Council     .-ipiH  oi)riated     $388,235     for 

(Int..  Murkhnni — Bylaw  carried  piovldlng  for  $5,000  foi 
sidewalks.      .M.    White.    Clk. 

Ont.,  Toronto — Charles  E.  Chambers,  Park  Comr.,  plans  to 
complete  section  of  Humber  Blvd.  from  Bloor  to  Dundas  St.. 
Bloor  St.  south  to  Ormskirk  Ave.,  improve  Catfish  Pond  and 
build  ioadw:iy  south  to  connect  with  present  cast  and  west 
roadways    leading   to   lake    front. 

Ont.,  Toronto — Plans  prepared  by  Department  of  Works  foi 
grading  Woodbine  Ave.     Estimated  cost.  $115,000. 

II.  v.,  I.ynn  Creek — Municipal  Council  of  Noith  Vancouver 
will  petition  Provincial  Government  for  api)roprlatlon  of 
$5,000  toward  construction  of  road  up  Lvnn  Creek  Vallev  to 
zinc  mines.  Estimated  cost,  $10,000.  The  Council  and  mining 
interests  will   pay   the  other   half  of  cost. 

Bids  In  and  ContrnctN  Awarded 
Conn.,  Hartford — Contract  for  constructing  10,765  lln.ft 
concrete  road  on  Short  Beach  Rd.,  14,250  lln.ft.  on  Indian 
Neck  Rd.  and  11,900  lln.ft.  on  Stonev  Creek  Rd.  awarded  to 
CHARLES  W.  BLAKESLEE  &  SONS,  58  Waverly  St.,  New- 
Haven,    at   about   $63,000.      Noted    Dec.    16   and   Jan.    6. 

N.  Y.,  New  York — (Borough  of  Biooklyn)— (Official) — Con- 
tract for  furnishing  and  delivering  15,000  cu.vd.  asphalt  sand 
awarded  to  PHOENIX  SAND  AND  GRAVEL  CO.,  17  State  St.. 
Manhattan,  at  $7,935;  3.500  cu.vd.  binder  stone,  3.000  cu.vd. 
broken  stone,  CALVIN  TOMKIN.S,  17  Battery  PI.,  Manhattan, 
at  $3,780  and  $3,705,  respectively;  2,200  tons  limestone  dust, 
UPPER  HUD.SON  STONE  CO.,  26  Cortlandt  St.,  Manhattan, 
at  $10,362;  12,000  gal.  kerosene  oil,  STANDARD  OIL  CO.,  26 
Broadway,  Manhattan,  at  $960;  12,000  gal.  residuum  oil,  JOHN 
BAKER,  JR..  17  Battery  PI.,  Manhattan,  at  $840.  Noted 
Jan.  13  and  27. 

IV.  Y.,  Syrneuse — Contract  for  paving  Solar  St.  from  Plum 
to  Spencer-  St.  awarded  to  G.  B.  DICKISON,  at  $9,904.  W.  T. 
Wooley,   City   Engr.      Noted  Jan.    13. 

N.  J.,  Newark — Contract  for  furnishing  citv  with  flagging 
during  year-  awarded  to  NEWARK  BLUE  STONE  CO..  at 
$7,095.      Morris   R.   Sherrard.   City   Engr. 

Penn.,  Pittsburgh — Contract  for  grading  site  for  new  high 
school  academy  at  26th  and  State  St.  awarded  to  J.  and  M. 
DOYLE,    at    $16,443. 

S.  C,  Florenee — GEORGIA  ENGINEERING  CO.,  Augusta. 
Ga.,  awarded  contract  for  paving  streets  with  vitrified  brick 
with  cement  grout  filling  on  sand  cushion;  J.  R.  STEET>E. 
Bennettsville,  for  2%  mi.  of  sidewalks.  C.  H.  Carlisle.  City 
Engr.     Noted  Aug.   26. 

Fla.,  Tampa — Contract  for  paving  De  Leon  St.  from  Hyde 
Park  to  Magnolia  Ave.  and  from  Plant  St.  to  Hyde  Park  Ave. 
awarded   to   DAVIS   &    WEBB. 

Ala.,  Montgomery — MEADE  &  CO.,  Ensley,  at  $11,158, 
awarded  contract  by  Commissioners  of  Montgomery  County 
for  constructing  10  mi.  of  top  soil  road. 

Ind.,  Ft.  Wayne — Grace  Construction  Co.,  Ft.  Wayne,  at 
$34,432.  submitted  lowest  bid  for  improving  Rudisill  Blvd. 
from  west  property  line  of  Piqua  Ave.  to  east  property  line 
of   Broadway.      Noted   Dec.   30. 

Mieh.,  Saiilt  Ste.  Marie — Countv  awarded  following  con- 
tract for  roads — Gatesville-Stalwart  Rd.  to  W.  B.  HUTCHIN- 
SON. Michigan  Citv,  Ind.,  at  $54,000;  Brimlev  Rd.  to  M.  J. 
BOCCO,  Iron  Mountain,  at  $63,244:  Rudyard  Rd.  to  D.  F. 
BOYLE  &  CO.,  Crystal  Falls,  at  $45,726;  Pickford  Rd.  to  W. 
B  HUTCHINSON,  at  $21,500;  Ashmun-Horton  Rd.  to  W.  B. 
HUTCHINSON,   at  $17,500.     Noted   Dec.   2. 

Iowa,  fireenfield — Contract  for  paving  about  25,000  yd.  and 
16,000  ft.  of  curbing  awarded  to  WESTERN  IMPROVEMENT 
CO.,  Racine,  'Wis.,  at  $1.59  per  yd.  Theodore  S.  De  Lay,  Cres- 
ton,  Consult.   Engr.     Noted  Dec.   23. 

Minn.,  AVinona — Contract  for  55  mi.  of  paving  in  Winona 
County   awarded    to   HANLON   &   OAKES,    at   $245,000. 

Kan.,  Hutehlnson — Contract  for  paving  4th  Ave.  awarded 
to  STAMEY-MACKEY  CONSTRUCTION  CO..  at  $86,498;  curb- 
ing and  guttering  to  BEEBE  CONSTRUCTION  CO.,  at  $12,700. 
Noted  Jan.  13. 

Mo.,  Chillieothe — Contract  for  paving  awarded  to  JOHN  F. 
MEEK,  Jr.,  Chillieothe.  J.  O.  Broaddus,  City  Engr.  Noted 
Dec.  23. 

Ark.,  Little  Rock — Bids  were  received  for  paving  In  Street 
Improvement  District  No.  235,  (a)  vitrified  brick,  (b)  asphalt, 
(c)  2-in.  asphaltio  concrete,  (d)  2-in.  bitulithic.  as  follows: 
(a)  I.  P.  Shelby  &  Co.,  $32,681;  P.  F.  Connelly  Paving  Co..  $33- 
497:  Nick  Peav  Construction  Co..  $35,295;  (b)  M.  D.  L.  Cook. 
$28  611    for    western    asphalt,    and    $30,637    for    Bermuda    Lake 
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asphalt;  (c)  I.  P.  Shelby  &  Co.,  $2G.953;  Nick  I'cav  Construc- 
tion Co.,  $27,398;  (d)  M.  D.  L.  Cook,  $31,233.  H.  Levlnson,  City 
Engr. 

Tex..  DatesvUIe— BEXAR  CONSTRUCTION  CO.,  San  An- 
tonio, awaidecl  contract  l)y  Coinniissioners  of  Zavalla  County 
for  constructing  Southern  N.itioiial  Mitihwav  through  county 
from  Neuces  River  to  Frio  County  line.  Noted  Oct.  28  and 
Nov.  11. 

Tex.,  ParLs — (Official) — Contract  for  curbinff,  paving  and 
guttering  streets  awarded  to  TEXAS  BITULITHIC  CO.,  Dal- 
las, at  $17,710.      R.  G.  Tyler,   City   Enfir.      Noted  Jan.   20. 

Tex.,  Sherman — WOMACK  CONSTRUCTION  CO..  Ilou.ston, 
awarded  contract  by  Commissioners  of  Gravson  County  for 
17614  mi.  B-raveled  roads:  J.  A.  McCOY,  Abilene,  for  5s:j.i  mi.; 
J.  W.  HOFFMAN  &  CO.,  Muskogee,  for  gravel.  About  $,S67,000 
available  for  this  purpose.  .Julian  C.  Field  &  Co.,  iJenisoii, 
Consult.    Ensr. 

Okla.,  Oklahoma — Contract  for  paving  Harndale  Addition 
awarded  to  NATIONAL  PAVING  CO.  at  $38,758.  Guy  V. 
McClure,   City   Engr. 

I\Dl  STRI.VI,  AVOKK<t 
ProitONCiI    AVork 

MaHs.,  Salem — Plans  being  prepared  for  2-storv,  50xl00-ft. 
factory  for  Carr  Leather  Co.  Estimated  cost,  $50,000.  Wheeler 
&  Johnson,  137  Broad  St.,  Lynn,  Arch. 

Mass.,  Springfield — William  J.  Hyland,  151  Dwight  St.,  plans 
68x203-ft.    factory   on   Liberty   St.      H.   L.   Sprague,   Arch. 

MasH.,  'Watertoivn — Hood  Rubber  Co.  plans  1-storv,  lOOx 
120-ft.   factory.      Estimated   cost,   $20,000. 

MasH.,  Worcester — Plans  being  prepared  for  drop  forge 
plant,  2  machine  shops,  2-story,  70xl40-ft.,  and  1-story,  40x 
100-ft.,  for  Wyman  &  Gordon  Co.,  30  Bradley  St. 

Conn.,  New  Haven — Plans  prepared  by  C.  F.  Townsend, 
Arch.,  129  Church  St.,  for  4-  or  5-storv  warehouse  for  Bron.son 
&  Townsend  Co.,  294  State  St.     Estimated  cost,  $40,000. 

Conn.,  iVorwieh — Plans  being  prepared  bv  C.  H.  Preston, 
Arch.,  47  Broadway,  for  2-storv,  68x74-ft.  garage  for  M.  R. 
Ring,   21   Chestnut   St.      Estimated  cost,   $20,000. 

IV.  Y.,  .\lbany — Globe  Warehouse  Co.  contemplates  1-story, 
136x232-ft.   warehouse. 

!V.  Y.,  .\llinny — Bids  will  soon  be  received  bv  Fuller  & 
Robinson,  Arch.,  95  State  St.,  for  1-storv,  25xl00-ft.  garage 
for  William  H.  Pabst,  781  Madison  Ave.  Estimated  cost, 
$10,000. 

N.  Y.,  BufTalo— Atlas  Steel  Casting  Co.  plans  addition  to 
foundry  at  Elmwood  Ave.  and  Erie  R.R.  Estimated  cost, 
$10,000. 

N.  Y.,  Elmira — Empire  Produce  Co.  plans  2-story,  25xl37-ft. 
storage  building.  Estimated  cost,  $15,000.  Otis  Dockstader 
&  Son,   105   West  Church   St.,   Arch. 

N.  Y.,  Geneva — Plans  being  prepared  for  3-story  storage 
house  for  Sweeney  Bros.     Estimated  cost,  $10,000. 

N.  Y.,  New  York — (Borough  of  Biooklvn) — Plans  being 
prepared  by  E.  M.  Adelsohn.  1776  Pitkin  Ave.,  for  4-storv, 
50xl00-ft.  factory  for  Chester  Knitting  Mills,  88  Junius  St. 
Estimated    cost,    $25,000. 

X.  Y.,  New  York — (Borough  of  Brooklyn) — Plans  being 
prepared  by  William  H.  Ludwig,  16  Court  St.,  for  1-story, 
50xl43-ft.  garage  on  Putnam  Ave.  for  (iharles  Strickland. 
Estimated   cost,    $12,000. 

N.  Y.,  New  York — CBorough  of  Manhattan) — Plans  being 
prepared  by  James  C.  Crocker,  2017  5th  Ave.,  for  5-story, 
50xl00-ft.  garage  for  Peter  Devine,  San  Antonio,  Tex.  Esti- 
mated   cost,    $30,000. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Plans  being 
prepared  by  Goldner  &  Goldberg.  Arch..  391  East  149th  St.,  for 
1-storv,  96xl30-ft.  bakerv  for  Valentine  Realty  Co.  Estimated 
cost,  $30,000.     Louis  Altschul,  225  East  149th  St.,  Pres. 

N.  Y.,  North  Albany — (Albany  post  offlce)^AIbany  Perfo- 
rated Wrapping  Paper  Co.  will  build  2-story,  200x300-It.  ware- 
house. 

N.  Y.,  Syracuse — Plans  prepared  for  additions  to  plant  and 
new  buildings  for  Will  &  Baumer  Co.  Estimated  cost,  $300,- 
000.      Noted   Jan.    20. 

N.  J.,  Newark — Plans  being  prepared  by  Fred  A.  Phelps, 
Union  Bldg.,  Newark,  for  1 -story,  44x94-ft.  plant  on  I'assaic 
River  at  Point-Xo-Point  for  Seaboard  Chemical  Co.  Estimated 
cost,  $50,000.     Charles  M.  Masnn,  31  Clinton  St.,  Pres. 

N.  J.,  Paterson — Plans  being  prepared  bv  Frederick  W. 
Wentworth,  140  Market  St..  for  1 -story,  ]00x300-ft.  factory  on 
West  Railway  Ave.  for  Mosaic  Flooring  Co.  Estimated  cost, 
$25,000. 

Penn.,  Aliqiiippa — Jones  &  Laughlin  Co.  plans  to  build 
plant.     Estimated  cost  between  $1,500,000  and  $3,000,000. 

Penn.,  Philadelpiiia — Plans  being  prepared  for  plant  for 
Textile  Machinery  Co.,  Hancock  and  Somerset  St.  Estimated 
cost,  $150,000.  Day  &  Zimmerman,  611  Chestnut  St.,  Philadel- 
phia,  Engr. 

Penn.,  Pittslturgh — Plans  prepared  by  V.  Wyss-Thalman. 
Arch.,  Jenkins  Arcade  Bldg.,  for  3-story,  84xl3fi-ft.  warehouse 
for  Liquid  Fuel  Combustion  Co.     Noted  Nov.  11. 

Penn.,  Seranton — Bids  will  soon  be  received  for  3-story, 
100xl70-ft.  service  building  for  Ford  Motor  Co..  Detroit,  Mich. 
Estimated  cost,  $25,000.  .Mbert  Kahn  and  Ernest  Wilby,  58 
Lafayette  St.,   Detroit,   Mich.,   Archs.     Noted  Jan.   13. 

Penn.,  Spring  City-^-Plans  being  prepared  bv  J.  V.  Polev, 
Arch.,  162-2nd  Ave.,  Royersford,  for  2-story,  50xl92-ft.  mill 
for  Century  Knitting  Co. 

Md.,  Baltimore — Plans  being  prepared  by  Archer  &  Allen, 
Arch.,  3  East  Lexington  St.,  for  1-story  garage  for  E.  Cul- 
breth.     Estimated  cost,   $25,000, 

W.  Va.,  Huntington — West  Virginia  Paving  and  Pressed 
Brick  Co.  will  enlarge  plant.     Estimated  cost,  $20,000. 

Ohio,  Cliillieothe — Meade  Pulp  and  Paper  Co.  contemplates 
2-  and  3-story  mill  addition  to  plant.  Estimated  cost,  $150,- 
000.     George  G.  Hardy,  209  Broadway,  New  York,  N.  Y.,  Engr. 


Ohio,  Cleveland — Euclid  46th  Street  Market  Co.  contetry 
plates  cold-storage  warehouse.  Estimated  cost  between 
$300,000  and   $350,000. 

Ohio,  Kast  Liverpool. — Plans  being  prepared  for  plant  for 
Columbia  Sheet  and  Steel  Co.  Estimated  cost.  $5(10,000 
Sehlieper  lOngiiieering  Co.,  Ferguson  Bldg.,  Pittsburgh,  I'enn.. 
Engr.      Noted   Dee.   9. 

Ohio,  Salem — IMans  prepared  for  addition  to  plant  of  W. 
H.   .Vlullins  Co.  on  Depot  St.      Estimated  cost,  $125,000. 

Ind.,  IndlnnapoliN — Plans  being  prepared  by  Brubaker  & 
Stern,  Arch.,  18  Aetna  Bldg.,  for  1-storv,  lOOxlOO-ft.  slaughter 
house  for  Bills  &  Boettcher,  341  East  Washington  St.  Esti- 
mated  cost,    $20,000. 

MIeh.,  Grand  llupidN — Plans  being  prejjared  bv  Wernete, 
Bradfield  &-  Meade,  Arch.,  441  Houseman  Hlk.,  for  3-story.  50x 
80-ft.   warehouse   for  M.    Brandy   &  Sons,   420   Alabama   Ave. 

MIeh.,  Kalamazoo — Plans  being  prepared  for  plant  for 
Kalamazoo  Paper  Co.     F.  M.  Hodge,  Pres. 

.MIeh.,  Kalamazoo — National  .Storage  Co.  plans  5-8torv 
addition   to   plant   on   East   Water   St.      Estimated   cost,   $35,000. 

III.,  Chieago — Plans  being  prepared  for  3-stor\^125xl75-ft. 
factory  for  Commercial  Furniture  Co..  2718  W'lit  Superior 
St.  Estimated  cost,  $60,000.  A\'orthmann  &  Steinbach  and 
('.  L.  Plontek,  1859  West  Chicago  Ave.,  Assoc.  Archs. 

III.,  ChieaKo — Plans  being  prepared  for  5-storv  garage  for 
J.  B.  Murphy.  Carl  W.  Westerling,  111  West  Washington  St., 
Arch. 

III.,    Chicago — Plans    being    prepared    bv    Joseph    W.    Mc- 

Carth.v,  Arch.,  139  North  Clark  St.,  for  3-story,  50x50-ft.  addi- 
tion to  factory  of  Payson  Manuf.-icturing  Co.,  2920  West  Jack- 
son  Blvd.      Estimated   cost,    $11,000. 

111.,  (learing — Smith  Form-A  Truck  Co.  purchased  site  at 
n6th   St.   and    5Sth   Ave.   and    will   build    176x3fi2-ft.    plant. 

Wis.,  Madison — Bids  will  be  received  until  10  a.m.,  Feb.  18, 
by  L.  F.  Porter,  Secy.  Wisconsin  Capitol  Com.,  for  3-storv, 
66xin0-ft.  storage  building  for  State  Capitol  Building.  J.  D. 
G.  Mack,  State  Engr. 

AVis.,  Manitowoc — Wisconsin  Aluminum  Foundry  Co.  plans 
addition  to  plant.  Estimated  cost,  $25,000.  Bruno  Dalwig, 
Pres. 

Wis.,    Milwaukee — Plans    being   prepared    by   Leenhouts    & 

Guthrie,  Arch.,  424  Jefferson  St.,  for  chair  and  furniture  fac- 
tory to  be  one  of  group  of  buildings  to  be  constructed  for 
Milwaukee  County  House  of  Correction.  L.  G.  Widule,  County 
Clk. 

Iowa,  Des  Moines — Reported  that  Successful  Farming  Pub- 
lishing Co.  plans  publishing  house  at  18th  and  Locust  .St. 
Estimated   cost,   $100,000. 

Iowa.  Sioux  City — Plans  being  prepared  bv  F.  E.  Colbv, 
Arch.,  510  Davidson  Bldg.,  for  2-storv  garage  for  E.  J.  Presz- 
ler,  2514  Pierce  St.     Estimated  cost,  $20,000. 

Minn.,  Minneapolis — Plans  being  prepared  bv  Hewitt  & 
Brown,  Arch..  716  4th  Ave.,  for  8-story,  156xl69-ft.  warehouse 
for  International  Harvester  Co. 

Minn.,  Minneapolis — Superintendent  Wirth  recommended  to 
Park  Board  in  annual  report  the  construction  of  a  paving 
plant  in  vicinity  of  Dean  Blvd.  and  Milwaukee  tracks.  Esti- 
mated  cost,    $35,000. 

Minn..  St.  Paul — L.  Eisenmenger  Co.  plans  packing  plant. 
Estimated    cost,    $100,000. 

Minn.,  St.  Paul — Griggs,  Cooper  &  Co.  plans  factory  on 
University  Ave.     Estimated  cost,  $200,000. 

Minn.,  St.  Paul — Maendler  Bros.,  42  East  3d  St.,  plans  fac- 
tory  on    9th   St.      Estimated   cost,    $50,000. 

Minn.,  St.  Paul — Murphy  Transfer  Co.  will  build  warehouse 
and  garage  at  1S6  East  8th  St.     Estimated  cost,  $50,000. 

Minn.,  St.  Paul — Sheffer  &  Rossum.  216  East  4th  St.,  will 
build   factory  on   East  4th  St.     Estimated  cost,   $75,000. 

Kan.,  Wichita — Martin  Metal  Co.  plans  1-story,  100xl40-ft. 
factory.  Estimated  cost,  $20,000.  H.  S.  Conrow,  Beacon  Bldg., 
Arch. 

Colo.,  Colorado  Springs — C.  C.  Morgan  will  build  1-storv 
garage  on  Huerfano  Ave.      Estimated  cost,   $10,000. 

AVash.,   Seattle — Porter   Salad    Dressing  Co.,   732   Broadway. 

plans   plant.      Estimated   cost,    $30,000. 

C«lif.,  I.os  Gatos— Smythe-Jay  Music  Co.  plans  plant.  Esti- 
mated   cost,    $12,000. 

Calif.,  Modesto — Valley  Brick  and  Tile  Co.  will  build  plant. 
Estimated  cost.  $20,000. 

Calif.,  San  Diego — John  S.  Ackerman,  Pres.  Chamber  of 
Commerce,  interested  in  building  of  beet-sugar  factory  for 
San   Diego  Sugar  Co.      Estimated   cost,   $200,000. 

Bids  In   and   Contracts  .\warded 
Mass.,  Kast   Walpole — General   contract    for   superstructure 
for   6   factory  buildings   for   F.   W.   Bird   &  Son  awarded  to  H. 
WALES  LINES  CO.,  Meriden,  Conn. 

Mass.,  New  Bedford — Contract  for  2-story,  26x74-ft.  waste 
mill  and  1-story,  50xS6-ft.  recovery  plant  for  Holmes  Manu- 
facturing Co.,  French  Ave.,  awarded  to  J.  ^\^  BISHOP  CO., 
109  Foster  St.,  Worcester.     Estimated  cost,  $30,000. 

Conn.,  New  Haven — Contract  for  5-story,  54x450-ft.  ma- 
chine shop  for  \\'inchester  Repeating  Arms  Co.  awarded  to 
A  BERTH  AW  CONSTRUCTION  CO.,  27  School  St.,  Boston. 
JIass.     Estimated  cost,  $315,000.     Noted  Jan.  27. 

Conn.,  Norwich — Contract  awarded  to  E.  J.  CROS.S  &  CO., 
82  Foster  St.,  Worcester,  Mass.,  for  5-story.  62xl62-ft.  addi- 
tion to  plant  of  Hopkins  &  Allen  Arms  Co.  Estimated  cost, 
$70,000.     Noted   Jan.   20. 

N.  J.,  Freehold — Contract  awarded  to  SULLTVAN  &  Mc- 
NALI.,Y,  First  National  Bank  Bldg.,  Paterson,  for  3-storv,  62x 
100-ft.  factory  for  A.  &  M.  Karaghcusion, 

Penn.,  McKeesport — Peters  Packing  Co.  awarded  contract 
for  1-  and  2-story,  29xl50-ft.  garage  and  power  house  to  C. 
BLATR.  McKeesport.     Estimated  cost,  $40,000. 
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I>rnn.,  I>hllii<lrl|>hln — (\)ntnu't  iiwiinlei)  to  .loSI'MMI  It. 
nU-KINSON'.  Ii:i!i  Oicliaid  St..  IMilliidi-lplilii.  fi)!-  fiictoiy  at 
Tiirony   uiul    LiwIm   .-^t.    for   .loliii    lllliiKWork    Sficl   Co. 

IVnn.,  Tl(iip«»lllr— Contrmt  awanlcd  to  IlOr.lOllS  PoN- 
STKlTTIoN  *■«•.  Corr.v.  foi'  nililltlon  to  plant  of  'I'll  ii.m\  llli' 
Koim'  I'o.,  ii'triitly  puichaHCd  by  lictlilohLMii  Stei)l  Co.  I'l.stl- 
iiintod  i08t.  »;imi.OOO. 

■■rnii.,  V«rk— (Ollldal) — Andoinoii  Motor  Co.  will  liulld 
3-iitoiv.  60xsri-ft.  Knintcc  l>y  ilny  lubor.  KHtlinntcU  co«t,  $15,000. 
Noted  Jan.  20. 

>■.  v.,  DrnpiT  -Thread  Cotton  MIIIh.  Hiil)Hldlarv  of  MnrHli.Tll 
Klel.l  \r  Co..  Chicago,  111.,  awaidi'd  coiiliart  foH  mill  bulldliin 
to  .1.   A.  JONIOS,    Draper.      Msthnatrd   cohI,   .$11111,0(10, 

S.  v.,  «iri-iit  l-'iiIlM— I'oiitratt  awar<l(>(l  to  FI.SK  IC-C.V  ItTlOU 
CdN.STKl'l'Tlo.V  CO..  11  KoHter  St..  Won.Htcr.  iMasH.,  foi  :i- 
ntory,  133ximi-lt.  mill,  l-«tory.  100xl7r>-rt.  \v;iri'lio\i.M<.  and 
l-Mtorv.  3:'.\4r.-ft.  Iioll.r  hoiis.-  for  Ucpiibllc  Cotton  MIIIh.  lO.stl- 
liiatrd  cost.    JliOti.OOO.      Notiil  .Ian.   II. 

(in.,  {'oluiiiliuM — Mu.si'OKi'e  Man^lfa<■lurin^r  Co.  awarded  <-on- 
tra.-t  for  .'.-story.  lrlOx:'.^0-ft.  .steel  ulr.ler  factory  to  KUANK 
A.    l'li:i{CI';.      lO.Mtlniated   cost.   $!il).onO.      Noted  Jan.    1,1. 

'rriin.,  >loin|>lilM — dlllctte  (Irivlii  Co.  awarded  contract  for 
>;ralii  elevator  to  lU'llKKI-I.  KNCINKKRINC.  AND  CON- 
STUrCTlON   CO..   Chicago,    111.      Noted   .Tan.   20. 

Ohio,  CInelnnntI — National  Lead  Co.  awarded  contract  for 
1-  anil  L'-.story  addition  to  factory  to  KKRRO  CONCKIOTK 
CONSTItrCTloN  CO.,  Richmond  and  Harriet  St.  lOstiniuted 
ccst,    $,'!.'■.. 000. 

Ohio,  Iv«'ii« — General  contract  for  2-story.  r>2xl9B-ft.  and 
42xll5-ft.  factory  at  Mrady  1-ake  Rd.  and  Rric  R.R.  for  Mason 
Tire  and  Rubber  Co.  awarded  to  AKRON  STORACR  AND 
CONTRACTINt?  CO.,  2.S]  South  Rroadway,  Akron,  Estimated 
cost.  $50,000.      Noted  .Jan.   20. 

■  nil.,  .VntlprKoii — Contract  awarded  to  SCHMIDT  BROS. 
CON.STRtTCTlON  CO..  .S2  West  WasliiuKton  St.,  Chicago,  111., 
for  plant  for  Patent  Vulcanite  ReliniuK  Co.,  Estimated  cost, 
$25,000. 

Ind.,  IndliiiiniioIlM — Stutz  Motor  Car  Co.  awarded  greneral 
contract  for  4-story.  S0x205-ft.  factory  to  W.  P.  .lUNGCLAUS 
Co..   ,S25  Massachusetts  Ave.     Estimated  cost.   $80,000. 

Ind.,  Munrle — General  contract  awarded  to  A.  .1.  GI-ASER, 
Star  HldK.,  for  3-story,  80xll0-ft.  cold  storage  buildinR  for 
Kuhner    Packinj;    Co. 

MIeh.,  Detroit — Contract  foi-  masonry  for  2-storv,  50xl50-ft. 
warehouse  for  C.  F.  Smith  awarded  to  W.  S.  POCOCK,  515 
Hammond  Bldp:.     Estimated  cost.  $20,000. 

III..  ChleaKo — Contract  for  masonry  for  3-storv.  31x13B-ft. 
factory  at  4S4G-4S  South  Halstcd  St.  for  Globe  Mills  awarded 
to  W.'L.  Hoffman  &  CO.,  144  West  4Tth  St.  Estimated  cost, 
$16,000.     Xoted  Jan.   20. 

^VI.«i.,  De  Pere — Contract  awarded  to  A.  J.  BEATTREC,.\RD. 
De  Pere,  for  2-storv,  fiOxlOfi-ft.  factory  for  Western  Steel  and 
Iron  AVorks,     Xoted  Dec.  23. 

>Vls.,  I, a  CrosNe — Contract  awarded  to  PETER  NET, SON, 
1706  State  St..  I.a  Crosse,  for  5-story,  70xl00-ft.  warehouse  and 
ofTTce  building-  foi-  "\V.  A-  Roosevelt  Co.,  Front  and  Vine  St. 
Estimated  ccst.  $60,000.     Noted  Jan.  13. 

AVI.S,,  Milwaukee — Contract  for  masonry  and  concrete  work 
on  the  1-story.  100x200-ft.  mill  and  machine  shop  for  Pitz- 
simmons  Steel  and  Iron  Co.  awarded  to  HARILiEY  RIESEN  & 
BROS..   Milwaukee.      Xoted   Jan.   6. 

Wis.,  AVest  Allix — Electric  Steel  Castings  Co.  awarded  con- 
tract for  S0x300-ft.  foundry  at  fi2d  Ave.  and  Main  St.  to 
RAI'LP   CO..    53   T''atton   Bldg.,    Milwaukee.      Noted    Dec.    30. 

Iowa,  Sionx  City — Contract  awarded  to  ANDREW  OSTLTNG 
for  100xl50-ft.  factory  for  H.  A.  Baker  Co.  Estimated  cost, 
$60,000. 

Xeb.,  Omaha — Omaha  Ice  and  Cold  Storage  Co.  awarded 
contract  for  1 -story,  70xlG6-ft.  ice  manufacturing  plant  at 
24th  and  Ames  Ave.  to  ALEX  RECK,  204  Keline  Bldg.  Esti- 
mated cost,   $16,000.     Xoted  Dec.   30. 

Mo.,  St.  Loul.s — Contract  awarded  to  E.  A.  STEINTNGER, 
Victoria  Bldg..  St.  Louis,  for  warehouse  for  Booth  Cold  Stor- 
age Co.,  121  West  Kinzie  St.,  Chicago,  111.  Estimated  cost, 
$15,000.     Noted  Jan.  6. 

Mo.,  St.  I>ouis — Busch-Sulzei-  Bros.  Diesel  Engine  Co. 
awarded  contract  for  addition  to  plant  to  FRUIN-COLNOX 
CO.      Estimated   cost,   $40,000.     Noted   Jan.   27. 

Ont.,  Toronto — Robert  Simpson  Co.,  Ltd.,  176  Yonge  St., 
a-warded  contract  for  warehouse  at  Wilton  Ave.  and  Dalhousie 
St.  to  WELLS  BROS.  CO.,  Chicago,  111.  Estimated  cost. 
$400,000. 

FEDERAL,    GOVERNMENT    AVORK 

Proi»o.sed  Work 

Mass.,   Boston — Heating    System — Bids    will    be    received    by 

H.  R.  Stanford.  Ch.  of  Bureau  of  Yards  and  Docks.  Navy  Dept.. 

Washington.   D.   C,   until    11   a.m..    Mar.   4,   for   heating   system 

for  foundry  at  Navy  Yard,   Boston.     Noted  Jan.   27. 

X.  Y.,  Tompkinsville — Bilge  Keels,  etc. — Bids  will  be  re- 
ceived by  J.  T.  Yates,  Lighthouse  Inspector,  until  2  p.m.,  Feb. 
25,  for  installing  new  bilge  keels,  doubling  plates,  bulkheads 
and   making   repairs   to   U.   S.   Lighthouse   Tender    "Larkspur." 

Penn.,  Pittsburnrh — Po-sver  House — Bids  -will  be  received  by 
James  A.  Wetmore.  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington, D.  C.,  until  3  p.m.,  Feb.  17,  for  extension  to  power 
house  in  connection  with  Experiment  Station,  Bureau  of 
Mines,   Pittsburgh. 

Penn.,  South  Bethlehem — Post  Office — Bids  will  be  re- 
ceived bv  James  A.  AVetmore,  Act.  Superv.  Arch.,  Treasury 
Dept.,  T\'ashington,  D.  C,  until  3  p.m..  Mar.  7,  for  U.  S.  post 
office  at  South  Bethlehem. 

D.  C,  AVashin^ton — Road  Work — Shackleford  Good  Road 
Bill  appropriating  $25,000,000  to  aid  States  in  improving  post 
roads  passed  by  Congress. 

W.  Va.,  Martinsbnre — Elevator,  etc. — Bids  will  be  received 
by    James    A.    Wetmore,    Act.    Superv.     Aich.,    Treasury     Dept., 


WaHlilMKloii,  I).  C,  until  3  p.m.,  Feb.  W.  for  altcrntloiiH  to 
HcwaKi'  work  amj  InMlallallon  of  eli-i-lric  paMHenner  elevator 
In   I'.   S.   ixiHt   olllcc  at   MMrlliiHliiii-K 

!V,  C,  WllnilnKton  Conduit  and  Wiring-  HUIm  wfyv  re- 
celycd  .Ian.  25  r<ir  ccindult  and  wlrhiK  HyHleni  In  tl.  S.  poHt 
olllce  at  WllnihiKliiTi.  .ih  followH:  Carroll  lOlectrIc  Co.,  WiiMh- 
Ington,  D.  C.,  $1,225;  Pli-pkorn  llennlUK'  Electric  Co.,  Milwau- 
kee., Win.,  $4.4CG;  Striiim:  Electric  Co.,  Phllud.'lphla,  Penn., 
$4,582. 

Ity.,  Ashlnnd — Post  Ofllci — Bids  were  reielved  Jan.  24  for 
P.  S.  i>oHt  olllci'  at  AHlilanil,  (a)  llmeMtom-,  ili)  Handmtone,  aH 
roll(.w,s:  I'^rank  L.  .lidniMoii  K-  Co.,  Dululh,  Minn.,  (a)  $51), 200, 
(b)  $i;3,(liH»:  It.  P.  l.'ai-nNworlh  A  Co.,  Owcnsboro,  Ky.,  (a)  $5!),- 
:in;,  (b)  $t;i,34H;  Metller-Cloyd  Co,.  Cleveland,  Ohio,  (u)  $01.- 
r.ail,    (h)    $6;i.|(iO.      NoK-d    Dec    16. 

>lloh.,  (irnnd  linpldM — Hreakwater — Bids  will  be  received 
at  P.  S.  l':nKlni-er  oMlee,  Grand  Rapids,  until  11  a.m..  Feb.  21. 
for  building  part  of  breakwater  an<l  shore  connection  and 
renioying  p;irt  of  old   pier  at   Manistee   Harbor.      (See  adv.) 

Mont.,  iinllNpell-  Post  f)fllce — Bids  will  be  received  by 
.f.-imes  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Pept.,  Wash- 
Innton,  D.  C,  until  3  p.m.,  Mar.  10,  for  TT.  S.  post  ofllce  at 
Kalispell. 

Tex.,  Snblne  Pass — Ji-ttv  WoiU — Bids  will  be  received  at 
P.  S.  lOngineer  oiTli-c,  Dallas,  until  noon,  Feb.  21.  for  Jetty 
work   :it    Sabnu-    Pas-s.      (See   adv.) 

Okln.,  Oklahoma  Uemodeling  Post  OfTice — Bids  will  be 
received  by  James  A.  Wetmore,  Act,  Superv.  Arch.,  Treasury 
Dept.,  Washington,  1).  C,  until  3  p.m.,  Mar.  13,  for  remodeling 
P.  S.  post  olhce  at  Okliihoma. 

Ariz.,  I.eiipp — Building — Bids  will  be  received  bv  Cato  Sells, 
Coirir.  of  Indian  Affairs,  Dept.  of  Infi-rior,  Washington,  I).  C, 
until  2  p.m..  FcT).  21,  for  additions  to  stone  dormitory  at 
Leupp   .School. 

Ore.,  Portland — Stone  Bids  will  be  received  at  V.  R.  I'^ngl- 
ncer  Olllce.  First  District,  Sri2  Cou(-h  Bldg.,  until  11  a.m.,  I'^eb. 
21,  for  furnishing  stone  for  north  jetty  construction  at  mouth 
of  Nehalem    River. 

.Alaska.  Katalla- — Cement — Bids  will  be  received  by  Light- 
house Inspector,  Ketchikan,  until  2  p.m..  Mar.  1,  for  furnishing 
and  delivering  appr-oximately  300  bbl.  i)ortland  cement  for 
Cape  St.  Ellas  Light  Station,  Katalla. 

Rids   In   and   Contraets  .Awarded 
!V.  v.,   New  York — Diedging— All   bids   received    Dec.    14    for 
dredging    in    Xewai  k    Bay   and   Passaic    River,   X.    J.,    rejected. 
Noted  Xov.  18  and  Jan.  6. 

IV.  Y.,  West  Point — Boilers — All  bids  received  Jan.  24  for 
2  water-tube  boilers  and  stokers  rejected.     Noted  Jan.   6. 

Penn.,  Philadelphia — Dredging — Contract  for  dredging  in 
Delaware  River  on  Bellevue,  Cheiiv  Tslaiid  anil  Deep  Water 
Point  lighthouse  ranges  awarded  to  HOME  DREDGING  CO., 
Mobile,   Ala.,   at   $246,725.      Xoted    Nov.    4   and   Dec.   2. 

Penn.,  Philadelphia — Elevator- — Bids  -were  received  .Tan.  27 
for  electric  passenger  and  freight  elevator  in  Navy  Yard, 
Philadelphia,  from  Albro-Clem  Elevator  Co.,  Philadelphia,  at 
$2,670.  and  Smith-Rea  Co.,  Highlandtown,  Md.,  at  $1,350.  Noted 
Jan.   6. 

Penn.,  Rld^way — Post  Office — All  bids  received  Dec.  30 
for  U.  S.  post  office  at  Ridgway  rejected.     Noted  Jan.  6  and  27. 

Penn.,  Tltusville — Post  Office — Contract  for  U.  S.  post  office 
at  Titusville  awarded  to  WESTCHESTER  ENGINEERIXG 
CO..  White  Plains,  New  York,  at  $54,470.  Noted  Dec.  29  and 
Jan.   20. 

D.  C,  AVashin^-ton — Elevators — Lowest  bids  received  Jan. 
25  for  electric  passenger  elevator  in  (a)  U.  S.  post  office  at 
Lawton,  Okla.,  (b)  McCook,  Neb.,  -were  as  follows:  Kaestner  & 
Hecht,  Chicago,  111.,  (a)  $3,325,  (b)  $4,680;  Otis  Elevator  Co.. 
Washington,  D.  C.  (a)  $3,387.  (b)  $5,082;  Kimball  Bros.  Co., 
Council  Bluffs,  Iowa,   (a)   $3,450,    (b)   $5,020.     Noted  Jan.   6. 

Va.,  Norfolk — Coal — Contract  for-  furnishing  3,000  tons 
bituminous  coal  awarded  to  CASTNER,  Cl^RRAN  &  BULLITT, 
Norfolk,  at  $7,170.     Noted  Nov.  25  and  Jan.  6. 

N.  C,  Shelby — Post  OfTice — Bids  were  received  Jan.  26  for 
U.  S.  post  office  at  Shelby  (a)  limestone,  (b)  sandstone,  as 
follows:  Chandler  &  Campbell,  Chattanooga,  Tenn.,  (a)  $47,- 
600;  Thomas  W.  Cissel,  Wooster,  Ohio,  (a)  $48,000,  (b)  $50,000; 
R.  B.  Richardson,  Hampton,  Va.,  (a)  $48,732,  (b)  $49,470. 
Xoted  Dec.  23. 

Fla.,  Key  West — Building.? — Bids  were  received  Jan.  31 
for  constructing  quarters  for  surgeons  and  attendants  and 
morgue  at  U.  S.  Marine  Hospital.  Key  West,  (a)  work  includ- 
ing morgue,  fb)  work  without  morgue,  as  follows:  M.  L.  Hol- 
ladav,  Greensboro,  X.  C  (a)  $22,120.  (b)  $21,116;  J.  L.  Crouse, 
Greensboro,  X.  C,  (a)  $24,015,  (b)  $22,885;  W.  W.  Ward,  Miami, 
(a)   $29,497,    (b)    $23,681.     Xoted  Jan.   6. 

Mich.,  Detroit — Mailing  Platform — Lowest  bids  received 
Jan.  31  for  addition  to  mailing  platform  at  U.  S.  post  office, 
Detroit,  were  as  follows:  Paul  P.  McGinty,  Detroit,  $9,600; 
Schmied-Sisman  Co.,  Detroit,  $10,600;  F.  H.  Goddard,  Inc., 
Detroit,   $10,605. 

Mich.,  Sault  Ste.  Marie — Lumber — Contract  for  furnishing 
about  110.000-ft.  B.M.  of  white  oak  timber  awarded  to  J.  W. 
BLACK  LUMBER  CO.,  Corning,  Ark.,  at  $4,070.  Noted  Nov.  11 
and  Jan.  6. 

I»wa,  AVashington — Post  Office — Lowest  bids  received  Jan. 
28  for  U.  S.  post  office  at  W^ashington,  (a)  limestone,  (b) 
sandstone,  were  as  follows:  George  W.  Stiles  Construction  Co., 
Chicago,  111.,  (a)  $46,500.  (b)  $48,700;  Frank  L.  Johnson  Co., 
Duluth,  Minn.,  (a)  $46,997;  Balkin  Construction  Co.,  Chicago, 
111.,   (a)   $47,559.     Xoted   Dec.   30. 

Mo„  St,  Louis— Coal — Contracts  for  furnishing  30,000  tons 
of  coal  awarded  to  MOXOXGAHELA  CoX.SOLIDATED  COAL 
AND  COKE  CO.,  Pittsburgh,  Penn.,  at  $19,155;  WEST  KEN- 
TUCKY COAL  CO.,  .Sturgis,  Ky..  at  $3,375;  O'GARA  COAL  CO 
Chicago,  111.,  $1,750;  SOUTHERN  COAL,  COKE  AND  MINING 
CO.,   St.   Louis,   Mo.,   at    $28,875.      Noted   Dec.    16. 
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\\  uNli.,  lOlleiiNliuru — I'ost  (Jllice — Lowest  bids  leci'ivod  Jan. 
27  for  U.  S.  post  ollice  at  ElltnsbuiK.  (a)  limestone,  (b)  sand- 
stone, were  as  follows:  Thomas  lO.  Younn  &  Co.,  Seattle,  (a) 
$.15,843,  (b)  $.'')3,9ir):  Welch  Bros.  fi.  Hannaman,  Oakland,  Calif., 
(a)  $.')8,307.  (b)  .$.'■.7,874;  Stebinger  Hros.,  Portland,  Ore.,  (a) 
$58,400,    (b)    $57,400.      Noted    Dec.    23. 

Wanh.,  Moudoiv  Creek — Cleariner — Contract  for  clearing 
reservoir  site  at  Lake  Keechelus  awarded  to  HAKKIN(;T0N- 
PKTIORS  CO.,   Seattle,  at  $129,000.     Noted  Nov.  4  and   Dec.   G. 

V.  I.,  (avite — Buildings — Contract  for  constructing  5 
buildings  at  Naval  Station,  Cavite,  awar<led  to  CCJNSTRUC- 
TION  AND  ENGINEKKING  CO.,  1047  Kolsoin  St..  San  Fran- 
cisco, Calif.,  at  $42,800.     Noted  Nov.  11  and  Jan.  13. 

CANALS,    DITCHKS    AND    IRKIGATIOIV 
Pru|i»Me<I  >Vork 

IV.  v.,  Albany— Barge  Canal  Work — Bids  will  be  received 
by  W.  W.  Wotherspoon,  State  Supt.  of  Pub.  W^ks.,  until  noon, 
Feb.  29,  for  completing  construction  of  canal  from  Galena  to 
line  of  New  York  Central  R.R.  crossing  at  Lyons,  Contract 
No.  47-A.  Estimated  cost.  $X.038,4«9.  Fiank  M.  Williams, 
State  Engr.  and  Surv.     Noted  Jan.  6. 

N.  ('.,  Heuderxoiivllle — Drainage — W.  C.  Jordan  and  asso- 
ciates are  interested  in  project  to  drain  Mud  Creek  along 
valley  in  Henderson  County,  about  13  mi.  G.  W.  Justice, 
Engr. 

Iiid.,  HunfiuKtoii — Drainage — Bids  will  be  received  until 
1  p.m.,  Feb.  5,  by  Andrew  Kilty,  Drainage  Comr.,  for  drainage 
work. 

Iiid..  Portlantl — (Official) — Ditch — Contract  will  be  awarded 
about  Feb.  12  for  Albert  et  al  Ditch.  William  H.  Badders. 
Supt.   of  Constr.     Noted  Jan.   20. 

Iowa,  (iuthrie  Center — Drainage — Bids  will  be  received  until 

1  p.m..  Feb.  12,  by  L.  I.  Truax,  County  Audr..  for  35,775-ft.  of 
drain  tile. 

Iowa,  Mason  City — Drainage — All  bids  received  Jan.  17  hy 
County  Auditor  for  construction  of  Drainage  District  No.  2fi 
rejected.  New  bids  will  be  received  about  Mar.  15.  Esti- 
mated  cost,    $11,000.      Noted   Jan.    6. 

Minn..  'Wheaton — Ditch — Bids  will  be  received  until  1  p.m.. 
Feb.  8,  bv  J.  T.  Erickson,  Audr.  of  Traverse  County,  for 
County  Ditch  No.  37.     Estimated  cost,  $8,000. 

Mo..  Macon — Reclamation — Commercial  Club  is  back  of 
movement  to  start  campaign  to  reclaim  all  overflow  lands  in 
northwestern   Missouri.     Henry  Funk,   interested. 

Ark,.  MeCrory — Drainage — Rids  will  be  received  until  1 
p.m..  Feb.  15,  bv  Commissioners  of  Eavou  de  View  Drainage 
District  No.  1  for  main  ditch  and  6  lateral  ditches,  2.000,000 
cu.yd.  excavation.     Newsom  Engineering  Co.,  Wynne,  Engr. 

Ark..  Stuttsrart — Irrigation — Grand  Prairie  Canal  Co.  plans 
28  mi.  irrigation  canal  in  Grand  Prairie  District  to  irrigate 
25,000  acres.     L.  T.   Mountz,  Mesa,  interested. 

Tex..  Bar»to«- —  fOfficial) — Irrigation  Improvements — .Ml 
bids  received  Jan.  25  by  Directors  of  Ward  County  Irrigation 
District  No.  1  for  constructing  dams,  head  gates,  reservoirs, 
sluice  gates  and  other  improvements  rejected.  Work  will 
be  readvertised.  A.  H.  Dunlap,  Engr.  Noted  Dec.  2  and 
Jan.  6. 

Tex..  3Iarkham — Irrigation — V.  T.  Harper  will  install  irri- 
gation pumping  plant  near  Markham. 

Wash.,  Tacoma — Dredging — Bids  will  be  received  in 
March   for   dredging    and   filling   Hylebos    Creek    tide    flats    for 

2  mi.  for  Commercial  Waterway  District  No.  1.  Estimated 
cost  between  $350,000  and  $400,000.  C.  M.  Osgood,  Asst.  Secy. 
Commercial   Waterway  District  No.   1.     Noted  Dec.  30. 

Ore.,  Bend — Irrigation — Contracts  will  be  awarded  about 
Mar.  15  for  irrigation  project  for  SutUe  Lake  Irrigation  Asso- 
ciation. Estimated  cost.  $600,000.  O.  Laurgaard.  Railway 
Exchange  Bldg..  Portland.  Consult.  Engr.  Noted  under 
Grandview,  Ore.,  Jan.   27. 

Calif..  Fair  Oaks — rOfRcial) — Iriigation — Cai-michael  Iiri- 
gation  District,  recently  organized,  comprising  about  3,100 
acres,  plans  to  construct  irrigation  system  with  water  to  be 
sunpplied  from  North  Fork  Ditch.  An  electric  pumping  plant 
will  be  placed  along  American  River.  Directors  plan  to  call 
election  to  vote  on  $75,000  bonds  for  project.  A.  D.  McDon- 
nell,  J.   M.   Jones  and   F.   T.   Phelps,   Sacramento,    interested. 

Calif.,  l,os  Vnjreles — Irrigation — Election  will  be  held  Mar. 
23  to  vote  on  formation  of  T-os  Angeles  Municipal  Improve- 
ment District  No.  2  and  to  issue  $390,000  bonds  for  irrigation 
system  in  proposed  district. 

Calif..    Terra    Bella — Irrigation — Plans    prepared     by    S.     K. 
Kieffer,   Engr..   San   Francisco,   for   irrigation   system   for  Terra 
Bella    Irrigation    District,    lecently    organized. 
Bids  In   and   Contracts   .\warded 

Fla..  Bartow — fOflicial)— Drainage — Peace  Creek  Drain- 
age District  awarded  contract  for  drainage  system  in  I'nllj 
Countv  to  drain  48,000  acres  to  A.  V.  WILLS  &  SON.  Noted 
Jan.  20. 

Ind..  Bluft'ton — (Official) — Ditch— Contract  for  William  J. 
Smith  et  al  Ditch  awarded  to  BLUFFTON  CEMENT  PROD- 
TTCTS  CO.,   BUiffton,  at  $8,000.     Noted  Jan.  20. 

Ind..  Bluffton— (Official)— Drainage— Contract  for  Frank  R. 
Rislev  Drain  in  Harrison  Township  awarded  to  NORTH  FRA- 
ZTER  CO  BUiffton.  at  $4,350,  and  SAMUEL  RISLEY.  Bluffton, 
at   $399.     Noted  Jan.   6. 

Ind..  BlulTton — fOfficial) — Drainage — Contract  awarded  to 
FRED  C.  CARNALL,  Bluffton,  for  Clark  T.  Robb  Drain,  Jef- 
ferson Township.     Noted  Jan.  20. 

Ind..  Huntineton— (Official)— Ditch— Contract  f"'- JmP;"^: 
ing  ditch  in  Salamonie  Township  aw.nded  to  PORTLAND 
DRAIN  TILE  CO.,  Portland,  at  $6,085.     Noted  Dec.   16. 

Iowa.  Mason  City— Drainage— Contract  for  drainage  work 
in  District  No  27  in  Cerro  Gordo  County  awarded  to  NELS 
P\UllS0N.  Thornton,  at   $10,044.     Noted  Jan.  6. 


.Minn.,  Fairmont — Ditches — Contracts  for  ditches  in  Mar- 
lin  County  awarded  to  JKNS  JIIRGENSEN,  Fairmont,  for 
Ditch  No.  57;  C.  A.  WALB,  Lagrange,  Ind.,  open  portion  of 
Ditch  No.   50,  at  $22,322.      Noted    Dec.   30. 

Colo.,  Kocky  Ford — Irrigation — Contract  for  12-ft.  syphon 
over  Horse  Creek  for  Ft.  Lyon  Canal  Co.  awarded  to  F.  W. 
FOOTE,    I^s   Animas,    Colo. 

MIS«i;M,AM:OI  s 
Proposed     Work 

N.  v..  New  Vork — (H(jrougli  of  Bronx)  —  (Otllcial) — Track 
Installation — Bids  will  be  received  until  12;  15  p.m.,  Feb.  10. 
by  Public  Service  Commissioner  of  First  District  at  154  Nas- 
sau St.  (Borough  of  Manhattan),  for  track  installation  for 
White  Plains  Rd..  Rapid  Transit  R.R.  Oscar  S.  Straus,  Chn. 
I'ub.  Ser.   Com.   First   Dist. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official) — 
.Subway — Bids  will  be  received  until  12:  15  p.m.,  Feb.  10,  by 
Public  Service  Commission  of  First  District,  154  Nassau  St. 
(Borough  of  Manhattan),  for  Section  No.  2-A.  Route  No.  12, 
part  of  Broadway-Fourth  Ave.  Rapid  Transit  R.R.  Noted 
Jan.   20. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — (Official) — 
Pier — Bids  will  be  received  until  noon,  Feb.  9,  by  R.  A.  C. 
Smith,  Comi'.  of  Docks,  Pier  A,  foot  of  Battery  PI.,  North 
River  (Borough  of  Manhattan),  for  pier  and  appurtenances 
near   West    8th    St.,    Dreamland    Park.      Noted    Jan.    6. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official) — 
Fire-Alarm  Boxes — Bids  will  be  received  until  10:  30  a.m.,  Feb. 
9,  by  Fire  f^ommissioner.  Municipal  Bldg.,  for  300  flre-alarm 
boxes  of  non-interference   succession   type. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official)  — 
Fountain — Angelina  Crane  donated  funds  for  fountain  at  City 
Hall  Park.  Estimated  cost,  $60,000.  Carrere  .fe  Hastings,  52 
Vanderbilt  Ave.,  Arch. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official) — 
Freight  Shed — Bids  will  be  received  until  noon.  Feb.  11,  by 
R.  A.  C.  Smith,  Comr.  of  Docks,  Pier  A,  foot  of  Battery  PI., 
North  River,  for  freight  shed  with  appurtenances  on  pier  at 
foot    of   West   4Gth    St.,    North    River,    under   Contract    No.    1488. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official)  — 
Repairing  Ferrvboats^Bids  will  be  received  until  noon.  Feb. 
11.  by  R.  A.  C.  Smith,  Comr.  of  Docks,  at  Pier  A,  foot  of  Bat- 
tery PI.,  North  River,  for  dry-docking,  scraping,  scaling, 
cleaning,  painting,  etc.,  hulls  of  municipal  ferryboats  under 
Contract   No.    1508. 

\.  Y.,  New  York — (Borough  of  Manhattan) — Bulkhead  and 
Pier  Shed — Bids  will  soon  be  received  for  2-story  bulkhead 
and  pier  shed  at  South  and  Jackson  St.,  East  River,  for  Le- 
high Valley  Railroad  Co.,  143  Liberty  St.  Estimated  cost, 
$80,000. 

N.  Y.,  New  York — (Borough  of  Richmond) — Pier — Edward 
and  Harry  William  contemplates  1,400-ft.  pier  at  foot  of  Front 
St.,  Stapleton,  S.   I. 

N.  Y..  Olean — Flood  Protection — Bids  will  be  received  until 
noon,  Feb.  24,  bv  W.  W.  Wotherspoon.  State  Supt.  of  Pub. 
AVks.,  Albany,  for  construction  of  dykes,  deepening  and 
straightening  channels,  construction  of  walls,  culverts,  etc., 
along  Allegheny  River  and  Olean  Creek.     Noted   Dee.   2. 

N.  Y.,  Rochester — Skating  Rink — V.  A.  Rae  Estate  contem- 
plates 1-storv,  100x270-ft.  skating  rink.  George  F.  Consler, 
73   State   St.,    interested. 

N.  Y..  Tonawanda — Dam — Bids  will  be  received  until  noon, 
Feb.  7,  bv  W.  W.  Wotherspoon,  State  Supt.  of  Pub.  Wks.,  Al- 
banv.  for  repairs  to  dam  at  Tonawanda.  Estimated  cost, 
$36,052. 

N.  J.,  Hoboken — Ferry  House — Plans  approved  by  Lacka- 
wanna R.R.  for  ferry  house  at  14th  St.  and  extension  of  piers 
250    ft.      Estimated    cost,    $500,000. 

N.  J..  Trenton — Coal  Pockets — Tattersall  Co.  will  build  10 
coal   pockets. 

Fla.,  fiiilfport — See  item  under  "Streets  and  Roads." 

Ala.,  Mobile — -Docks — Surveys  completed  by  Ford,  Bacon 
&  Davis.  Engr.,  921  Canal  St.,  New  Orleans,  for  dock  im- 
provements.    Noted  Dec.  9. 

La.,  .Mexandria — Bank  Protection — Bids  will  be  received 
until  8  p  m  Feb.  16.  bv  Commissioners  of  Red  River,  Atcha- 
falava  and  Bayou  Boeuf  Levee  District  for  constructing  and 
l)lacing  subaqueous  lumber  mat  for  bank  protection  in 
Rapides  Parish,  Red  River,  right  bank.  Bank  to  be  protected 
about   1,100    ft.   long. 

La.,  Lafayette — See   item   under  "Sewers." 

Ohio.  Canton — Fire  Station — Plans  approved  for  1-story, 
50xS6-ft.  fire  station  bv  Committee  of  Public  Buildings.  Esti- 
mated cost,  $18,000.  R.  J.  Kunkle,  Dir.  of  I'ub.  Ser.  Noted 
Jan.   6. 

Ohio,  Cleveland — Bathhouse — St.  Clair  Merchants'  Associa- 
tion contemplates  bathhouse  on  St.  Clair  Ave.  Estimated  cost, 
$65,000. 

Ohio,  I  rbana — Fire  Station — Election  will  be  held  Mar.  4 
to    vote   on    l)onds    for    fire    station. 

Ind.,  Indianapolis — I>evee  Improvement — Pn-liminary  plans 
being  prepared  for  flood  levee  for  east  bank  of  White  River 
from  Maryland  St.  north  to  hospital.  B.  J.  T.  Jeup,  City  Engr. 
Noted   Oct.   21. 

AVis.,  Superior — Dock — Contract  will  be  awarded  about 
]Mar.  1  for  extending  dock  400-ft..  rebuilding  dock,  new  steel 
chutes,  additional  railroad  trackage,  etc.,  for  C.  Reiss  Coal 
Co.      Estimated   cost,    $300,000. 

Minn.,  Minneapolis — Park  Improvements — Park  Board 
contemplates   an    expenditure    of    $325,000    this   year    for    park 

improvements. 

Mo..  St.  Louis — (Officfial) — Dock — Plans  prepared  for  muni- 
cipal dock  and  warehouse  at  foot  of  North  Market  St.  Esti- 
mated cost.  $255,000.  Ordinances  passed  authorizing  con- 
struction of  first  section.  S.  W.  Bowen.  Ch.  D«-signing  Engr. 
Noted  Jan.   C. 
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'IV*.,  Ilfniiiniint  —  ShcilH -- 1  IIiIh  will  lie  ria-i'l  VimI  iiiilll  ID  ii.iii., 
I'^i'li.  12,  li>  <  niiuiilBHlonor  of  NS'lmifM  iiinl  UocUh  liii-  3  hIim'I 
nhudN.     Notiil   1  '<■>■.  :'. 

'IVx.,  IIi>ii«l<>ii — lliiilmr  lininovi-iiirnlH — I'liiiiH  liclnn  pri'- 
iiurvd  fur  Unit  Nn.  4  of  hiiilMir  ilcvclopini'nl.  I'Iiimm  iiirpari'il 
for  «iil)HtiU(liin'  of  wliiiif  and  wiiii'liouHc  No.  1!.  h;.  K.  .SihuIh. 
City    lOiiRi-.      Noloil    Due.    1  (i. 

WiiMh.,  .s«'ii««l«>---Klii'  ProtiH'tlon  .SyHtnii— Mld.H  will  lir  ic- 
i-i'lvi'd  until  1:311  p.m..  l-'cl).  H,  by  (•(iiiiii\lMHl(>ni<iH  of  I'oit  of 
.Sciilllc  for  wiitcr  Hiipply  mid  tin-  pi  otcitlim  n>Nli'in  for  Spo- 
kane St.  trailMlt  Hhi'd.  lOnst  Walorwiiy  Toimlnal.  .1.  |{.  West. 
(Ml.    lOiiKf. 

riilir.,  Miiiiliiitdin  —  IMor — (''It'lionH  vot«Ml  $70,000  boiiilH  for 
nuinlclpal    ph'MHiiri'   \tlvv  at    foot    of   I'ontriil   St.      Noted    Doc.    30 

i'nilf..  I'onionn- -  HathliouHp — CltlzenH  defeatecl  $10,000  bond 
iHHue,  prooi'cilH  to  lie  u.Med  for  addition  to  l>athho\iHe  In  CaneHha 
I'ark  and  for  tinderKroiind  Mprlnkllnn  nyMtein.  T.  It.  Tiotter, 
t'lty   t'Ik. 

rnllf..  Sum  Kriiiii-lMc» — Ice  Skat  inn  ItInk — .St.  KrancLs  Ice 
UInk  Co.  i)lans  to  biilbl  Ici-skatlnK  link.  K.stlmatcd  <-oNt, 
$200,000.      ,1.    I,.    Stewart,    ■_'I4    Kearny    St.,   San    KranclMCO,    Arch. 

Ctillf..  .Hniitn  lliirliiirii---l'"cnclnK — MIds  will  be  received  un- 
til 10  a.m..  l''el).  7.  b.\  C.  .\.  Hunt,  Clk.,  County  Supvr.,  for  fenc- 
ing:   alonu    st.ite    highway. 

<tu«'..    .Montreal  — Park.s — City    (^)Ulu■ll    appropriated     $;in,(;33  ** 
lor   parks, 

»>nf..  KliiirMtoii — rier — Board  ol'  Works  i)etltlone(l  by 
Canadian  Locomotive  Co.  for  permission  lo  build  pii^r  loii-l'l. 
Into   harbor. 

Iti)lH    III    mill    CoiitrnetN    Atviirileil 

It.  I.,  I'rovldeiiof — (Otticial) — Cement  — -ContracIs  awar<led 
to  WII,1,1.\M  M  H.\KUI.S.  JR.,  at  $1,117%  per  bbl.  In  bat?s,  for 
7.000  bbl  portlanil  cement,  and  to  JAMES  C.  C.OFK  CO.,  $1.2ri 
per  bbl.  in  wood,  for  l.SOO  bbl.  rosendale  cement.  Noted 
.Ian.    13. 

N.  J.,  Newark — I'livllion — Bids  received  for  pavilion,  shelter 
and  comfort  station  in  Weequahic  Park  from  E.  M.  Waldron, 
Inc.,  $33.fi30:  William  C..  Sharwell,  $32,500;  Henry  Becker  & 
Sons,   $32,500.      Noted  .Ian.   20. 

Md.,  Baltlmure — Pier — Contract  for  concrete  pier  and  shed 
for  J.  S.  Youns-  Co.,  Boston  and  Elliott  St..  awarded  to  SAN- 
FORD  &  BROOKS.  Commerce  and  Water  St.  Estimated  cost. 
$25,000.     Noted  .Ian.   13. 

III..  ChloaKo — Fire  Station — Contract  for  fire  station  at 
2323-25-27  Natchez  Ave.  awarded  to  BUTLER  &  CO.,  Chicaso. 
Estimated    cost.    $25,000. 

WIh..  Superior — Coal  Dock — Contract  awarded  to  BAR- 
NETT  &  RECORD  CO.,  Minneapolis.  Minn.,  for  300-ft.  exten- 
sion to  coal  dock  of  Zenith  Furnace  Co.  Estimated  cost, 
$110,000. 

Iowa,  Council  Bluffs — Levee — Contract  for  levees  along 
Boyer  cut-off  awarded  to  SEABURY  CO.,  Losan.  Noted 
Oct.   28. 

Calif..  Martinet — Steel  Tank.s — Royal  Dutch  Shell  Oil  Co. 
awarded  contract  for  14  steel  tanks  to  LACY  MANUFACTUR- 
ING CO.,  344  North  Main  St.,  Los  Angeles.  Estimated  cost, 
$350,000. 

BL'ILDIIVGS 

Other  item)  rclntice  to  Builiino  Construction  mil  be  found  under  the  foUoiHng  heat- 
ings: "Industrial  U'orits;"  "Federal GoEemment  Work"  and  "Miscellaneous  " 

Proposed  Work 
Vt.,   Monfpelier — Bids    will    be    received    until    noon.    Feb.    15, 
bv    Secretary    of   Commission    for    supreme    court,    libraiy    and 
office    building,    Densmore    &    Le    Clair,    fiS    Broad    St.,    Boston, 
Mass.,   Arch.      Estimated   cost.   $125,000.     Noted   Nov.    18. 

Mass.,  Brookline — Commonwealth  County  Club.  Chestnut 
Hill,  Brookline,  plans  clubhouse.  Estimated  cost,  $60,000. 
J.   W.  Ferguson  Kennedy,   19S   Dartmouth   St.,   Boston,   Secy. 

MasH.,  FraniinKhani — Plans  being  prepared  by  Charles  R. 
Greco.  8  Beacon  St..  Boston,  for  3-storv  home  for  Elks  Lodge. 
Estimated   cost.   $40,000. 

Mass.,  Lawrence — Plans  being  prepared  by  Ashton  &  Hun- 
tress. Arch.,  Lawrence,  for  store  and  office  building  for  R.  J. 
Meigs.      Estimated    cost.    $50,000. 

Ma.ss.,  Marblehead — Plans  being  prepared  by  Peare  & 
Quiner.  Arch..  G  Beacon  St.,  Boston,  for  school.  Estimated 
cost,    $50,000.      B.    J.    Merriam,    Supt.    of    Schools. 

Mas.s.,  Quinoy — Bids  will  be  received  about  Feb.  15  for  two 
2-storv,  115xl65-ft.  schools.  Estimated  cost.  $220,000.  E.  R. 
Stone,  Mayor.  Cleveland  &  Godfrey,  15  Beacon  St.,  Boston, 
Arch.     Noted  Dec.  9. 

Conn..  Bridgeport — Board  of  Education  plans  2-story  addi- 
tion to  school.  Estimated  cost.  $50,000.  P.  A.  Cooper,  Con- 
necticut  Bank   Bldg.,   .\rch. 

Conn..  Mansfield — Bids  will  soon  be  received  for  group  of 
buildings  for  (Connecticut  Training  School  for  Feeble-Minded. 
Estimated    cost,    $200,000.      Noted   Oct.    28. 

Conn.,    South    Manchester — Bids    will  soon    be    received    by 

Carrere   &   Hastings.    Arch..    225   5th    .^ve..  New   York,   N.   Y.,    for 

recreation     building    for    Cheney    Bros.  Silk     Co.       Estimated 
cost,  $50,000. 

Conn..  AVhitney^-ille — Bids  will  soon  be  received  for  new 
buildings  for  New  Haven  Orphan  Asvlum.  Estimated  cost, 
$100,000.  Stephenson  &  Wheeler.  2  West  45th  St.,  New  York. 
N.    Y..    Arch. 

N.  Y.,  Albany — Bids  will  soon  be  received  by  Howard 
Rogers.  Arch..  4fi7  Broadway,  for  1 -story.  75xll."i-ft.  motion - 
picture  theater  for  Lester  Mann..  62  South  Pearl  St.  and  N. 
Hellman.    121    State   St.      Estimated    cost,    $40,000. 

X.  Y.,  Buffalo — Plans  being  prepared  by  Robert  North. 
.Arch.,  Prudential  Bldg.,  for  art  building  and  auditorium  at 
Delaware  Ave.,  Johnson  Park  and  Elmwood  Ave.  for  Spencer 
Kellogg,     Delaware     Ave.     and    Niagara    Sa..    and     associates. 

Estimated    cost.    $400,000. 


N.  \.,  Iliilliilo  I'laiiH  b.liiK  piepai.d  bv  Itrlik.dl  a  Swain 
Co..  Anil,,  fliiiplii  IIIU..  for  lo-Htory  liolil  at  NIac.ara  S(|.  and 
VViHl  CcncH.i'  .SI,  to  be  known  aH  Nlanaiii  ,Si|iiaii'  Motel,  foi 
NliiKarii    Squall^    Hotel    Corporation.       I'jMllmatcd    cohI,    $200,000, 

IV.  v..  CornInK  Sleulun  Coiinly  cont.inplatoH  3-Htory 
lilbercular    ho.spllal.       lOHllmaled    coHt,    $50,000. 

N.  v..  (;ownnda  Kellef  Loilgc;  No.  511,  I.  O.  O,  F.,  will  hulld 
lodK*'  and   comnierclal    bulldinn   on   JamoHtown   .St. 

IV.  v.,  Illoii — St.  AiiguHtlne'H  EpiHCopal  Cr)nKregatlon  con- 
li'iiiplaleH  church  and  parish  hoUHe  on  C^enter  St.  lOHtimiited 
coMt.    $60, 000. 

!V.  v..  Kenmore-  I'^lectlon  will  bo  held  Feb.  27  to  vote  on 
.Md.OOO  bondN  for  3-Htory  school.  Colson  *  Hudson.  35  Dun 
llldn..    liuffalo.    Arch.      C.    W.    Clapp,    Pies.    ltd.   of    Kflucatlon. 

IV.  v.,  I.orkport— East  Avenue  ConKrcKatlon  will  build 
addlllon  to  church.  Estimated  cost,  $40,000.  Key.  G.  A.  Brock, 
Pastor. 

IV.  Y.,  New  Hoehelle— Plans  being  prepared  by  C.  A.  Lup- 
prian.  1X0  Main  St.,  for  2-story  store  and  theatre  building  on 
<'liiircli  St.  for  a  (■omi)any  being  formed.  ICsllmatid  <ost,  $60,- 
000.  Heiijamln  Von  Ottlnger.  213  West  42nd  St.,  New  York, 
intensted.       Noted    .Ian.    20. 

IV.  v..  Mew  York  -(Borough  of  Manhattan)  —  (Ofllclal) — 
Charles  Remsen,  55  William  St.,  will  build  IC-storv,  50xl00-ft. 
store  ,ind  ofllce  bulliiing  at  32d  St.  and  Madison  Ave.  by  day 
labor.      lOslimatcd   cost.   $2(10.000.      Noted   Jan.    6. 

IV.  Y.,  .Seheneetady- -Hids  will  soon  be  received  for  5-8torv, 
!lOx200-ft.  Masonic  Temple  at  828-30  State  St.  for  F.  &  A.  Sl. 
l':Htimated  cost,  $100,000.  Demers,  Moslev  &  Canipalgne,  Ilium 
lUdg.,   Troy,    Arch, 

N.  Y..  White  Plains — Plans  will  be  prepared  by  Alfred 
Hopkins.  Arch.,  101  Park  Ave.,  New  York,  for  women's  Jail 
for  Westchester  County. 

IV.  Y..  Y'onkers — (Official) — Bids  will  soon  be  received  for 
.Masonic  Temjile  at  Guion  St.  and  Broadway  for  Yonkers 
.Masonic  Guild,  Putnam  Station  Bldg.  Estimated  cost,  $70,000. 
Kvarts   &  Tracy,   244   5th   Ave..   Arch.     Noted   Jan.   13. 

X.  Y.,  Y'onkers — Plans  being  prepared  by  William  Katz, 
Arch.,    12   Noith    liroadway,    foi-   motion    picture   theatre. 

IV.  .1.,  Ilelievllle — Board  of  Education  contemplates  addi- 
tions to  Silver  Lake  School  and  .S<'h()Ol  No.  3.  George  R. 
Gerard.   Supv.   Principal    Bd.   of  Education. 

>'.  .1.,  Beriinrdsviile — Somerset  Hills  County  Club  plans 
clubhouse.  Estimated  cost.  $100,000.  Charles  M.  Chapin,  in- 
terested. 

IV.  J.,  I^lixalieth — Board  of  Education  contemplates  high 
school.  Estimated  cost,  $200,000.  Michael  P.  O'Connor,  Chn. 
Bldg.   Com. 

IV.  J..  Hoboken — Contract  awarded  to  WHITNEY  CO.,  INC., 
New  York,  N.  Y.,  for  gymnasium  building  for  Stevens  Insti- 
tute.     Estimated   cost,    $110,000.     Noted   Nov.    4. 

N.  J.,  .lersey  City — Hudson  County  Democratic  Club  con- 
templates clubhouse.  Estimated  cost,  $40,000.  John  P.  Egan, 
Pres. 

N.  Y.,  Johnson — Plans  being  prepared  by  S.  O.  Lacey,  Arch., 
Phelps  Bldg.,  Binghamton.  for  1-story,  63xl36-ft.  motion  pic- 
ture theatre.      Estimated  cost,   $100,000. 

N.  J.,  Morristown — Morristown  Hebrew  Synagogue  Asso- 
ciation acquired  site  on  Speedwell  Ave.  and  will  build  syna- 
gogue.    Estimated  cost,   $40,000.     Hyman   Fine,  Pres. 

N.  J.,  New  Brunsfviek — Contract  for  buildings  for  Rocke- 
feller Institute  for  Medical  Research  awarded  to  MA'TTHEWS 
CONSTRUCTION  CO.,    Princeton,   at   $287,530. 

N.  J.,  Pompton  Lakes — Election  will  be  held  Feb.  15  to 
vote  on  $40,000  bonds  for  school  for  Board  of  Education. 
Lewis  F.  Stilwell,   Clk.  Bd.  of  Education.     Noted  Jan.  27. 

N.  J.,  Summit — Plans  being  prepared  for  church  for  East 
Summit    Methodist    Congregation.      Richard    S.    Shapter.    Arch. 

N.  .1..  West  Hoboken — St.  Johns  Church  plans  Sunday 
school   and   parish   housie. 

Penn.,  .lllentown — Contract  for  6-storv  addition  to  Y.  M. 
C.  A.  building  awarded  to  W.  A.  STEIN  &  BROS.,  Allentown. 
Estimated    cost,    $100,000.      Noted   Dec.    30. 

Penn.,  Altoona — Sacred  Heart  Congregation  plans  church 
at   6th   and    12th   St.      Estimated   cost,   $80,000. 

Penn.,  Berwyn — Bids  will  be  received  until  Feb.  24  for 
school  for  St.  Monica's  Church.  Ralph  E.  White,  Philadelphia, 
Arch. 

Penn..  Kast  Greenville — Bids  received  Jan.  17  by  East 
Greenville  Realty  Co.  for  3-story  lodge  and  store  building 
rejected.      Estimated   cost,   $40,000.      Noted   Jan.   13. 

Penn..  Greensburg — Bids  will  be  received  about  Apr.  1  by 
Edward  J.  Nelson,  Arch..  Laird  Bldg..  for  1-story,  56x60-ft. 
addition  to  motion  picture  theatre  for  J.  B.  Keaggy.  Esti- 
mated  cost,    $40,000. 

Penn..  Indiana — Fifth  Regiment,  Company  K,  N.  G.  P.,  con- 
templates  armory.      Estimated    cost,    $50,000. 

Penn.,  Sewiekley — A  library  estimated  to  cost  $50,000  will 
be  constructed  in  Sewiekley.  It  is  reported  that  William 
Clause,  care  Pittsburgh  Plate  Glass  Co.,  Pittsburgh,  has  do- 
nated the  funds. 

Penn..  South  Mountain — Bids  will  be  received  about  Feb. 
10  bv  A.  A.  Richter.  Arch.,  6th  and  Court  St.,  Reading,  two 
for  2-storv.  35xl62-ft.  ward  buildings  for  State  Asylum  for 
Chronic   Insane.      Estimated   cost.   $150,000.     Noted  Jan.   20. 

Penn.,  Vandersrrift — Board  of  Education  contemplates 
school.  Estimated  cost.  $60,000.  Election  will  soon  be  held 
to  vote  on   bonds.     W.   A.  Wiggins,   Secy.,  Bd.   of  Education. 

Penn..  W^iikes-Barre — Preliminary  plans  being  prepared  by 
Robert  Ireland,  Arch.,  for  grammer  school  on  North  St.  Esti- 
mated   cost,    $75,000. 

Penn..  Williamsport — Contract  awarded  to  SAMUEL.  LAR- 
RIVEE,  Williamsport,  at  $100,000   for  bank  building  for  West 

Side  National  Bank.     Noted  Dec.   23. 
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I)*-!.,  WilminKton — I'lans  beiriK  prepared  bv  J.  J.  Kennedy, 
Arch.,  Ford  Bids-.  WilminKton,  for  S-storv,  S0x80-ft.  loh 
building.      Estimated  cost,   $.'',.'), (lOO. 

Md.,  Rockvllle — ('ommissioner.s  of  Montgomery  County  will 
apply  to  LoKislature  for  autbority  to  issue  $50,000  bonds  for 
new  school  at  Chevy  Chase  and  additions  to  schools  at  Rock- 
ville    and    Kensington. 

Va.,  Buckingham — Buckingham  County  School  Board  plans 
to  build  high  school. 

Va.,  (irunily — Plans  being  prepared  for  1-storv  court  house 
for  Buchanan  County.  Estimated  cost,  $40,000.  Milburn, 
Heister  &  Co.,  Union  .Savings  Bank  Bldg.,  Washington,  D.  C. 
Arch. 

W'.  Va.,  Morerantonn — Contracts  will  be  awarded  in  April 
for  College  of  Agriculture  and  women's  dormitory  at  West 
Virginia  University.  Estimated  cost,  $100,000  each.  Noted 
Jan.    20. 

W.  Va.,  VVarwood — Board  of  Education  plans  2-storv  high 
and  grade  school.  Estimated  cost,  $65,000.  R.  A.  Alexandei', 
Pres.   Bd.   of   Education. 

N.  C,  Southport — Robert  Stride  is  interested  in  project  to 
construct  hotel  to  be  known  as  Clarendon  Hotel.  H.  E.  Bontz, 
Wilmington,  Arch. 

Ga.,  Atlanta — Grady  Hospital  will  build  dormitory.  Esti- 
mated cost,   $60,000.     Robert  J.  Lewry,   Pres. 

Ga.,  Savannah — Atlantic  Coast  Line  Ry.  will  construct  office 
building. 

Ga.,  Tii^nall — Elberton  &  Eastern  Railroad  Co.  contem- 
plates construction  of  6  stations  on  new  line  from  Tignall  to 
Lincolnton  and  Tignall  to  Washington.  Alexander  Wilson, 
Elberton.   Ch.    Engr. 

Fla.,  Lake  Helen — Bids  will  be  received  by  C.  R.  M.  Shep- 
pard,  Secy..  Bd.  of  Pub.  Instiuction  of  Volusia  County.  De 
I,and,  until  Mar.  4,  for  brick  school.  Mark  &  Sheftall,  210 
Clark  Bldg..  .Jacksonville,  Arch. 

Fla.,  Tampa — Plans  being  prepared  bv  Fort  &  Parslow. 
Arch..  Curry  Bldg..  for  4-story,  86x97-ft."  college  for  Jesuit 
Fathers.      Estimated   cost,   $45,000. 

.41a.,  Mobile — Citizens  of  Mobile  County  recently  voted 
$150,000  bonds  for  county  schools.  A.  G.  Ward,  Chn.,  Bd.  of 
Revenue  and  Rd.  Comrs.     Noted  Dec.  16, 

La.,  Lafayette — See  item  under  "Sewers." 

Tenn.  Cleveland — Contract  awarded  to  E.  M.  PRATT,  Chat- 
tanooga, for  building  for  Cumberland  Telephone  and  Tele- 
graph   Co.      Estimated    cost.    $45,000. 

Tenn.,  Cookeville — Contract  for  remodeling  building  and 
constructing  2  new  buildings  for  Tennessee  Polytechnic  Insti- 
tute awarded  to  FULCHER  BRICK  CO..  Nashville,  at  $61,761. 
Noted  Dec.  23. 

Tenn.,  Lewisburt? — Bonds  for  $50,000  voted  by  Lewisburg 
School  District  for  high  school. 

Tenn.,    NaNlivllle — Contract    for  building    at    4th    and    Union 

St.   for   Fourth   and    First   National  Bank    awarded    to   FOSTER 

&     CREIGHTON     CO.,     Nashville.  Estimated     cost,     $230,000. 
Noted   Dec.    9. 

Tenn.,  Nashville — Contract  foi'  3-story  dormitory  for  Ward- 
Belmont  College  awarded  to  FOSTER  &  CREIGHTON  CO.,  at 
$55,000.     Noted   Jan.   20. 

Ohio,  Alliance — Alliance  Lodge  No.  467.  B.  P.  O.  E..  plans 
home.     Estimated  cost.   $50,000. 

Ohio,  Avondale — (Cincinnati  post  office) — Plans  prepared 
bv  Joseph  G.  Steinkamp  &  Bros..  Arch..  Cincinnati,  for  build- 
ing  for   St.    Xavier   College.      Estimated    cost,    $75,000. 

Ohio,  Camden — Bids  will  soon  be  received  for  2-story.  60x 
110-tt.  high  and  grade  school  for  Board  of  Education.  Esti- 
mated cost,  $60,000.  E.  R.  Thompson,  524  Belmont  Ave., 
Youngstown,  Arch. 

Ohio,  Fremont — Tentative  plans  prepared  for  armory, 
technical  school  and  other  buildings  for  Y.  M.  C.  A. 

Ohio,  Lancaster — Fairfield  County  contemplates  2-story 
courthouse.  Estimated  cost.  $50,000.  IJ.  Riebel  &  Sons,  New 
First  National   Bank   Bldg.,  Columbus.   Arch. 

Ohio,  Martins  Ferry — City  plans  2-story  city  hall.  Esti- 
mated  cost,    $55,000.      George   L.    Spencer.    Dir.   of   Pub.    Ser. 

Ohio,  Mi€ldleto«n — Cincinnati.  Hamilton  &  Dayton  Railroad 
Co.  plans  passenger  station. 

Ohio,  Nevada — Plans  being  prepared  by  Howard  &  Merriam, 
Arch.,  for  school  in  Wyandotte  County.  Estimated  cost, 
$40,000. 

Ohio,  Perrysburg — Preliminary  plans  being  prepared  for 
3-story,  49xll8-ft.  home  for  aged  for  Reformed  Churches. 
Estimated  cost.  $40,000.  Langdon  &  Hohly,  1442  Nicholas 
Bldg..    Toledo.    Arch. 

Ohio,  Portsmouth — Elks  Lodge  contemplates  clubhouse  on 
Park  Ave.     E.   E.  Corn,   interested. 

■     Ohio,   Salem — Contract   awarded    to   A.    M.    ALLEN   CO..    1900 
Euclid   Ave..   Cleveland,    for  hospital.      Estimated   cost.   $75,000. 

Ohio,  Tiltonvllle — Plans  being  prepared  by  E.  R.  Thomp- 
son, Arch.,  524  Belmont  Ave..  Youngstown,  for  2-story  high 
and  grade  school  for  Board  of  Education.  Estimated  cost, 
$50,000. 

Ohio,  West  RIchflold — (Official) — Bids  will  be  received  until 
noon,  Feb.  10.  bv  R.  E.  Parker.  Clk.  Bd.  of  Education,  for 
central  school  onsite  between  East  and  West  Richfield.  Esti- 
mated  cost,   $40,000.     Noted  Nov.   25. 

Ohio,  Younestovrn — Bids  will  soon  be  received  for  5-story. 
58xl44-ft.  dormitory  for  Y.  AV.  C.  A.  Estimated  cost.  $40,000. 
E.  F.  Moore,  225  '^'est  Rayen  St..  Gen.  Secy.     Noted  Nov.  11. 

Ind.,  Marlon — Marion  National  Bank  plans  6-  or  7-story. 
66xl32-ft.  bank  and  office  building.  J.  L.  McCuUough,  4th  and 
Washington  St..   Pres. 


Ind.,  Muncle — Y.  W.  C.  A.  contemplates  erecting  building. 
Estimated  cost,  $100,000.  T.  P.  Wilson.  305  East  Adams  St., 
(Jen.    Mgr. 

Ind.,  South  Ilcnd— City  plans  grade  school  on  West  Sam- 
ple  St. 

Mich.,  Lake  Linden — Bids  will  be  received  about  Mar.  15 
for  3-story.  99xl74.6-ft.  high  school  for  Board  of  Education. 
Estimated  cost.  $100,000.  .John  D.  Chubb,  109  North  Dearborn 
St.,  Chicago,   111..   .\rch.     Noted   Sept.   16. 

Mich.,  liansInK — (Official) — Contract  for  8-story  bank  and 
office  building  for  Lansing  State  Saving  Bank  awarded  to 
RICKMAN  CONSTRUCTION  CO.,  Kalamazoo,  at  $109,422. 
Noted   Jan.    27. 

Mich.,  SaKinuw — Plans  being  prepared  for  addition  to 
Women's  Hospital,  1413  James  St.  Estimated  cost,  $50,000. 
William  li.  Stratton  and  D.  G.  Van  Schneider,  1103  Union 
Trust  Bldg.,   Detroit,   Archs. 

III.,  I^ovluKston — School  Board  of  Arthur  Township  con- 
templates   erecting    building.      Estimated    cost,    $40,000. 

III.,  VVaukegnn — Local  capitalists  plan  to  build  hotel  in 
spring.      Estimated   cost.    100.000. 

Wis.,  Cadott — Plans  being  prepared  bv  Volkman  &  Han- 
cock, Arch..  106  Oiand  Ave.,  Eau  Claire,  "for  high  and  grade 
school  for  Board  of  Education. 

Wis.,  KIruy — Board  of  Education  contemplates  high 
school.  Estimated  cost.  $50,000.  Parkinson  &  Dockendorff, 
I.,inker   Bldg.,   La   Crosse,   Arch. 

Wis.,  Kenosha — I'Mrst  National  Bank  plans  bank  and  office 
building. 

Wis.,  Port  Washint;;ton — Plans  being  prepared  by  William 
F.  Hilgen,  .\rch..  Cedarburg.  for  2-storv  school  for  St.  Mary's 
Church.      Estimated    cost.    $40,000. 

Wis.,  Sparta — Bids  will  be  received  until  10  a.m.,  Feb.  10, 
by  H.  B.  .Sowle,  Chn.  Bldg.  Com..  County  Bd.,  for  remodeling 
Monroe   County    Insane   Asylum    and    Poor   House.      Parkinson 

6  Dockendorff,  La  Crosse,  Arch. 

Wis.,  Sparta — Plans  being  prepared  by  Parkinson  &  Dock- 
endorff, Arch.,  Linker  Bldg.,  La  Crosse,  for  motion  picture 
theatre    for   Otto   Bell. 

Wis.,  Three  Rivers — Bids  will  be  received  some  time  in 
March  for  high  and  ward  school.  H.  P.  Hamilton,  Pres.  Bd.  of 
Education.  Van  Ryn  De  Gelleke,  726  Caswell  Bldg.,  Milwau- 
kee, Arch. 

Iowa,  Alta — Plans  being  prepared  by  Smith  &  Keffer, 
Arch.,  610  Youngerman  Bldg.,  Des  Moines,  for  .S-story.  70x170- 
ft.  gymnasium  and  school  for  Board  of  Education.  Bids  will 
be  received  after  Feb.  15.  Estimated  cost,  $80,000.  J.  J. 
Parker.   Secy.   Bd.   of  Education. 

Iowa,  Boxholm — Plans  being  prepared  bv  W.  F.  Gernandt, 
Arch.,  437  State  Bank  Bldg..  Omaha,  Neb.,  for  2-story,  65x131- 
ft.    school    for   Bo.ird    of   Education. 

Iowa,  Cedar  Falls — City  plans  to  construct  vocational 
training  building   on   high  school  campus. 

Iowa,  DolUvcr — Citizens  voted  to  issue  $48,000  bonds  for 
school  for  Board  of  Education. 

Iowa,  Bldora — Plans  .being  prepared  by  Proudfoot,  Bird  & 
Rawson,  Arch..  810  Hubbell  Bldg..  Des  Moines,  for  3-story 
school  for  Board  of  Education.  Estimated  cost,  $85,000.  A.  E. 
Veline,   Supt.  Bd.  of  Education.     Noted   Dec.   9. 

Iowa,  Ft.  Dodge — Webster  County  plans  to  build  county 
home.      Estimated  cost.   $50,000.      J.  L.   Hanrahan,    Audr. 

Iowa,  Mason  rity-Citizens  voted  $250,000  bonds  for  high 
school.  J.  H.  Felt  &  Co..  800  Grand  Ave.  Temple,  Kansas 
City,   Mo.,   Arch.     Noted   Nov.   18. 

Iowa,  Ottumwa — Election  will  be  held  in  spring  to  vote  on 
$125,000  bonds  for  high  school  for  Board  of  Education.     Noted 

Jan.    20. 

Iowa,  Sioux  City — B.   Davidson   contemplates   4-story   hotel. 

Iowa,  Sloan — Citizens  voted  $56,000  bonds  for  school  for 
Board  of  Education.  Beuttler  &  Arnold.  Security  Bank  Bldg., 
Arch.     Noted  Jan.  20. 

Iowa,  Waukon — Citizens  vote  $65,000  bonds  for  school. 
Charles  A.  Dieman  Co.,  405  Granby  Bldg..  Cedar  Rapids,  Arch. 
E.  D.  Purdy,  Secy.  Independent  School  Dist.     Noted  Dec.   30. 

Minn.,    (iaylord — Sibley    County    plans    2-story    courthouse. 

Estimated  cost,   $100,000. 

Minn,,  Gilbert — (Official) — Bids  will  be  received  until  Mar. 
15  bv  W.  T.  Brav,  Arch.,  Duluth,  for  Manual  Training  School 
for  Boaid  of  Jiducation.  Estimated  cost,  $65,000.  Noted 
Jan.   20. 

Minn.,  Red  Wing — Board  of  Education  contemplates 
high  school.     Estimated  cost,   $100,000. 

Minn.,    Rochester — Contract    will    be    awarded    about    Feb. 

7  for  3-storv.  4Sxl36-ft.  hotel  for  Martin  Hotel  Co.     Estimated 
cost.    $45.00(j. 

Minn.,  Rochester — Boar.",  of  Directors  of  Masonic  Lodge 
contemplates  rebuilding  Masonic  Temple.  Estimated  cost, 
$50,000. 

Minn.,    St.    Peter — Bids    will    soon    be    received    for    criminal 

insane    building   for   State    Hospital.      Estimated    cost,    $55,000. 
C.  H.  Johnr.ton.  715  Capital  Bank  Bldg..  St.  Paul,  Arch. 

Kan.,  Ottawa — Reported  that  funds  are  being  raised  for 
Science  Hall  at  Ottawa  University.  Estimated  cost,  $75,000. 
S.    E.   Price,    Pres. 

Kan.,  Topeka — Plans  being  prepared  by  T.  W.  Williamson, 

Central   National    Bank    Bldg..   for   I„incoln   School.      Estimated 
cost,  between  $60,000  and  $70,000.     Noted  Dec.  9. 

Kan.,  Winflcid — Citizens  voted  $60,000  bonds  for  high 
school.      Noted   Jan.   6. 

Neb,,  Norfolk — Plans  being  prepared  by  James  C.  Stitt, 
Arch.,  for  3-storv,  56xl05-ft.  hospital.  Estimated  cost, 
$60,000. 


72 


KX  (;  I  \  K  !■;  iM  \  (,'    \  !•;  w  s 


rvi.  U.,  Mliiot — (OmclaU— Doard  of  lOilunitlon  plnnH  IiIkIi 
Hi-hool.  SUt'li'licH  iind  I'uukI)  plana  will  bo  ruci'lvcd  until  Krii. 
21.  listlmufcil  lOHt,  $150,000.  I.,.  J.  Hyuily,  CIU.,  Ud.  ot  Kdma- 
tlon. 

!»Ioii«.,  Ilii«tr~  .lohii  Whitney,  I).  A.  I'likerint?  and  W.  O. 
Sullivan  loMti  iiiplatuB  construction  of  club  building.  ICbH- 
inaciil  I'o.si,    $1(1(1,11(10. 

.Mu..  Jaiullii  Contrnct  will  Hoon  bo  awarded  for  3-Htory 
hl|[h    Mchool.      I'ltlzeiiH    recently    voted    ?350,00(l    bondH    for    IhU 

EurpoHC.     J.  A.  Hccker,   Prcs.  of  School   Hd.     Noted  Nov.  18  and 
lee.   2. 

Mo.,  S<.  ClinrlrN — LIndcnwood  folIoRO  plnuM  ;i-Hlory  dormi- 
tory. KHtlnciti'd  cosit,  $100,000.  James  Gay  Huller,  St.  I.ouIh. 
Interested 

Mil.,  .Siirlnutleld — Contract  for  3-«t(>rv  brick  building  for 
Y.  W,  f.  \,  on  Soutli  .I.-ncison  St  will  be  awarded  In  Mav. 
lO.Mtlnialeci  <o.Mi.  $7.^,000.  II.  Cooper,  2SI7  I'lasI  Water  St., 
Cbn.   Ill    lUil^,.  Com.      .Noted   .Nov.    2.".  and    l>ec.   9. 

Ark..  Iloiie  -I'roH.s  report.s  wtato  that  Hope  National  Bank 
will    con.slriict    3-.Mtory    building. 

'Vex.,  .\lillrnr — City  Council  has  been  petitioned  by  School 
■Board  to  call  erection  to  vote  on  $100,000  bonds  for  addition 
to    IiIkIi    .school    and    4    ward    .school.s. 


dormitory     and 


Trost     .i;-     Trost, 
iOstimatcd  cost. 


'IVx.,  nciiton — I'lan.s  beintc  prepared  for 
dining   ball    lor  College  of   Industrial   Art. 

Tex.,  101  I'nMo — Plans  belnfc  prepared  by 
Arch.,  for  temple  for  Mt.  Slnal  ConKreKation. 
$50,000. 

Tex.,  Ft.  AVor<h — M.  C.  Creapran  and  associates  are  back  of 
movement  to  construct  building  for  Kniphls  of  Columbus. 
Kstimated   cost,   .1540,000. 

Tex.,  !<"«.  Worth — Texas  Christian  TTniversltv  plans  to  con- 
struct  hospital.      l':stiniated    cost,    $,')0n,000. 

Tex.,  >liir«lu«Il— Ronds  for  $60,000  voted  bv  citizens  for 
schools.      Niittd   Doc.   30. 

Tex.,  Sun  .\ntonla — (Offlcial) — Citizens  voted  $800,000  bonds 
for  hlRh  and  elementary  schools.  Paul  H.  Scholz,  Bus.  Agt. 
Noted  Jan.   13. 

Tex.,  Snn  MnreoM — Baptist  Congregation  plans  church. 
Estimated  ;;ost,  $50,000.     Rev.  J.  A.  Held,  I'astor. 

Okln..  DriimrlKlit — Reported  that  election  will  soon  be  held 

to   vole    on    .■j.-jd.OOU    bonds   for   school.  ' 

Okla.,  Norman — Board  of  Kducation  contemplates  a  bond 
issue  of  $55,000   for  school. 

N.  M..  Sprlnf^er — Bids  will  be  received  until  noon,  Feb.  14, 
by  Board  of  Trustees  of  New  Mexico  Reform  School  for  school. 
Rapp   &   Rapp,   Santa   Fe,   Arch. 

Idn.,  lloiNe — Rids  will  be  received  until  10  a.m.,  Feb.  15, 
by  County  Commissioners  for  hospital.  Tourtellotte  &  Hum- 
mell,  Arch. 

Utah,  Salt  Lake  City — Board  of  Regents  of  University  of 
Utah  plans  to  construct  3-story  Industrial  Building.  About 
$55,000  available  for  this  purpose.  R.  Hanson,  Vermont  Bldg., 
Arch. 

Ariz.,  KinKnian — (Official) — Bids  will  be  received  until 
Feb.  14  l>v  I^escher  &  Kibbey,  Arch.,  Phoenix,  for  3-storv  addi- 
tion   to   Reale   Hotel.      Estimated   cost,   .f40,000.     Noted   Jan.   20. 

■WaKh.,  Spokane — Directors  of  Whitworth  College  retained 
A.  Rigg.  Arch.,  Empire  State  Bldg.,  to  prepare  plans  for  ad- 
ministration  building.   Estimated  cost,   .$200,000. 

Ore.,  Kugene — Board  of  Regents  of  University  of  Oregon 
approved   plans   for   first   unit  of  school   building. 

t)re.,  Portland — Plans  prepared  by  I^awrence  &  Holford, 
Arch.,  (i'haniber  of  Commerce  Bldg.,  Portland,  for  building  for 
Irvington  Club.     Estimated  cost,  $80,000. 

Ore.,  Port  Orford — A.  J.  Sigman  will  build  hotel.  Estimated 
cost,  $100,000. 

Calif.,  Fresno — Preliminary  plans  prepared  bv  Swartz  & 
Swartz,  Arch.,  for  hotel.     Estimated  cost,  $40,000. 

Calif.,  LouK  Beach- — Plans  being  prepared  by  W.  H.  Austin, 
Arch.,  for  theatre  for  Pacific  Coast  Amusement  Co. 

Calif.,  San  Francisco — (Official) — Bonds  for  $200,000  sold. 
Bids  will  soon  be  received  for  purchase  of  remaining  $800,000 
bonds.  Proceeds  to  be  used  for  state  office  building.  Noted 
Jan.   6. 

Calif.,  Santa  Barl>ara — Plans  prepared  for  3-story  addition 
to  Arlington  Hotel.     Estimated  cost,  $100,000. 

Calif..  Visalia — Press  reports  state  that  J.  S.  Johnson, 
Visalia  Bank  Bldg..  is  interested  in  construction  of  hotel  at 
Main  and  Church  St.     Estimated  cost,  $100,000. 

Calif..  AVhittier — Friends  Congregation  plans  church  on 
Washington   St.     Estimated   cost,   $50,000. 

Ont.,  Kinsr.ston — Queen's  University  plans  library  building. 
Estimated  cost,  $150,000.  Hamilton  Cassels,  Toronto,  in- 
terested. 

Ont.,  Lonilon — Board  of  Education  will  build  high  school. 
Estimated  cost,   $60,000.     "Watt  &  Blackwell,  Arch. 

Ont.,  Toronto — Board  of  Education  contemplates  building 
Industrial  Farm  School. 

Man.,  St.  Boniface — .School  Board  contemplates  building  ad- 
dition to  Provencher  School.  Estimated  cost,  $65,000.  J.  A. 
Marlon,    Chn.    School    Bd. 

Bids   In  and   Contracts   Anrarded 

Mass.,  New  Bedford — New  Bedford  T>odge,  No.  3,  B.  P.  O.  E., 
awarded  contract  to  J.  W.  BISHOP  CO.,  109  Foster  St., 
Worcester,  for  7-storv,  70x70-ft.  home.  Estimated  cost,  $150,- 
000. 


.MnMN.,  <(ulney — St.  Mary's  ConfrroKntlon  awarded  contract 
lor  1-Mloiv  eliur.b  to  JOHN  F.  (JHIFKIN  CO.,  17  Milk  SI. 
lloHlon        lOMtlmatecl   coHt,    $l>0,0()0. 

Conn.,  lOuMt  linrtforil  Conlraet  for  hl^h  sc'hool  awarded  to 
1. low  IS  A.  MIM.IOH,  26  Church  St.,  Merlden,  lit  $70,490,  Noted 
Jan.    13. 

Conn.,  WetherMllehl — ConornI  contract  for  administration 
buUdliiK  for  ConniMllcut  Instltuto  for  the  Blind  .-iwarded  to 
J.  II.  CUOZIIOIl  CO.,  721  Main  St.,  Hartford.  Kstimated  cost, 
$100,000.      Noted   Nov.    11. 

N.  v..  New  Vork  -lltoroiiKh  of  Manhattan)  (Olllclal)  - 
Contract  for  pailMli  houMc  for  St.  Albiin'H  lOplHcopal  Church  at 
1(13(1  SI.  and  Siiiimiil  Ave.  awarded  to  McDIOlt.M  ITT  it  HANI- 
CAN,   INC.,    103  I'ark   Ave. 

I'enn.,  Seottdnle- -(Odlcial) — Contract  for  2-Htory  church 
for  United  lln-tliieii  Congregation  awarded  to  J.  10.  MyiORS. 
$52,498.      Noted    .Ian.    20. 

Vn.,  illehmond — Contract  awarded  In  .).  T.  NWCKoLH,  Rich- 
mond, lOr  alteralloiis  and  repairs  tc  Howitzer  Armory.  lOstl- 
m;iled   cost,    $1  I  1.(1(10. 

S.  C.,  SiMirtnnlinrwr  -.Southern  Uallwav  Co,  awarded  contr.-ict 
to  J.  I'.  I'KTTVJoIIX  a  CO..  Lynchburg,  Va.,  for  building  for 
handling  baggage.  W.  H.  Wells,  Washington,  D.  C,  Ch.  lOngr. 
Noted   Jjui.    6. 

i»ileh..  l.nnMinK — (Olllclal) — Contract  for  Michigan  Ave. 
S<h(.ol  for  Hoard  of  lOducatlon  awarded  to  C.  .S.  WILCOX, 
Lansing,  at  $52,000.     Noted  Jan.  20. 

MIfh.,  Monroe — Contract  for  5-8tory,  150x200-ft.  college  for 
Sisters  of  Immaculate  Heart  of  Marv  awarded  to  JOHN  FINN, 
234   East  Fort  St.,  Detroit.     Noted  Dec.   IG. 

Mis..  I)e  I'ere — General  contract  awarded  to  HERMAN 
SCHMIDT,  619  South  Roosevelt  St.,  Green  Bav,  for  building 
for  St.  Noibeit's  Colleg('.      Estimated  cost,  $90,000. 

Tex.,  Bennmout — Jefferson  Hotel  Co.  awarded  general  con- 
tract for  hotel  at  Jefferson,  Laurel  and  Alamo  St.  to  KING 
LTTMBER  CO.,  Charlottesville,  Va.  Estimated  cost,  $250,000. 
Noted    Dec.    9. 

Tex.,  I<nnieHa — Commissioners  of  Dawson  Countv  awarded 
contract  for  courthouse  and  jail  to  RALPH  P.  TAYLOR,  Tex- 
arkana.      Estimated   cost,   $44,250.     Noted   Sept.    23. 

Tex.,  Wichita  Fails — Contract  for  Masonic  Temple  awarded 
to  BAYLOR   BROS.,  Wichita  Falls.      Estimated  cost,   $41,000. 

Ore.,  Woodlinrn — Contract  for  high  school  awarded  to  E.  B. 
WHITE,  I'ortland,  at  $40,000.     Noted  Sept.  23. 


Itobert  W.  Boyd,  Consult.  Engr.,  has  removed  his  office  to 
the   Singer   Bldg.,    149    Broadway,   New    York,   N.    Y. 

The  Bristol  Co.,  Waterbury,  Conn.,  manufacturer  of  re- 
cording instruments,  has  established  a  branch  office  at  727 
Rialto  Bldg.,  San  Francisco,  Calif.  B.  J.  Klein  has  been  ap- 
pointed District  Manager. 

The  Lehigh   Portland  Cement  Co.,  Chieago,  III,,  has   opened 

a    new    office    at    Mason    City,    Iowa,   which    will    be    under    the 
supervision    of   J.   H.    Black. 

The  Trussed  Concrete  Steel  Co.  held  its  annual  convention 
of  branch  managers  at  its  main  plant  and  general  sales  office 
at  Youngstown,  Ohio,  Jan.  25  to  28.  About  100  members  were 
present.  The  day  sessions  were  noted  profitable  and  the 
night  sessions  enjoyable. 

Kuropean  Conditions  Halt  Argentine  Port  Works — An  ar- 
rangement has  been  effected  between  the  contractors  for  the 
new  port-extension  work  in  Buenos  Aires  and  the  Argentine 
(Government  by  which  the  former  are  to  maintain  the  works 
in  their  present  state  until  the  European  money  market  is  in 
such  a  condition  as  to  permit  the  contract  to  be  resumed. 

The  Government  has  from  the  start  insisted  upon  adhering 
to  the  letter  of  its  contract,  by  which  it  was  to  pay  for  the 
work  in  5'r  gold  bonds,  which  the  contractors  were  to  nego- 
tiate in  one  of  the  European  financial  markets.  The  con- 
tractors, however,  on  account  of  the  abnormal  financial  condi- 
tions prevailing,  and  the  prohibition  of  the  investment  of 
funds  of  the  European  country  in  foreign  enterprise,  were  un- 
able to  dispose  of  the  bonds. 

Under  the  terms  of  the  present  settlement  of  the  matter. 
all  further  construction  work  will  be  suspended  until  such 
time  as  financial  conditions  are  favorable,  the  contractors 
being  at  liberty  to  retain  the  contract  without  the  obligation 
to  continue  operatioiis.  It  will  cost  them  about  $21,200. 
Ignited  .States  currency,  per  month,  to  maintain  the  works  in 
their  present  state.  About  $15,000,000  United  States  currency 
has  alreadv  been  expended  on  these  works,  which  call  for  a 
total  expenditure  of  $26,763,000  United  States  currency. 

STATE    HIGHWAYS,    XE^V    YOBK 

Bids  were  received  by  W.  W.  Wotherspoon,  State  Supt. 
Pub.  Vl^ks.,  Jan.  11.  for  constructing  two  connecting  highways 
in  Rome,  N.  Y.,  from  (A)  Engineer's  Estimate;  (B)  Walter  S. 
Rae,  1624  Oliver  Bldg.,  Pittsburgh,  Penn.:  (C)  Bernard  S. 
McCarey.  Rome;  (D)  Henry  A.  Schaupp,  Guilderland,  N.  Y. 
The   item   bids  were  as   follows: 


5,230  cu.yd.  excavation SO  50 

2,4(i0  cii.yd.  forming  embankment .12 

35  3  M  ft.  b.m.  sawed  lumber  (yellow  pine).    .  .  60  00 

53  Cd.yd.  second-class  concrete 7,00 

21  cu.yd.  1st  class  masonry  bridge  coping 20.00 


n 

.56  $0  45 


.14 


.11 


50  sq.yd.  second-class  stone  paving. 
105  lin.ft.  12-in.  vitrified  pipe,  laid. 

395,000  lb.  structural  steel 

140  lb.  metal  reinforcement.. 

8,780  sq.yd.  macadam  pavement    .  . 

1,180  lin.ft.  wooden  fence 

236  lin.ft.  lattice  railing 


1   .50 

.75 


.75 

.20 

1.75 


B 
$0  60 
.14 
72  00 

8  40 
24  00 

1  80 
.90 
.0495 
.04 
.90 
.24  .25        .20 

2  10       2.00     1.50 


00  00  70  00 

7  ,50  8  00 

20  00  20  00 

2.00  1.50 


.60 
.048 
.048 


.048 


Extended  totals . 


$28,634  S34.943  $32,751  $32,111 
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RAILWAYS— STEAM    AND    lOLliCTKIC 
Proi>ONe<l  Work 

Maine — Application  made  to  I'ublic  Utilities  Commission  of 
Maine  by  Lewiston,  Augusta  &  Waterville  St.  Ry.,  Lewiston, 
for  approval  of  construction  of  an  extension  of  its  lines  from 
Bowdoin  and  Summer  St.  to  property  of  Wadsworth  &  Wood- 
man Co.,  Winthrop.     A.  H.   For<l,   I'ortland,  Gen.   Mgr. 

Klioile  iNland — Rhode  Island  Co.,  I'lovidence,  plans  to 
double-track  its  line  on  Randall  St.  from  Cliarles  to  North 
Main  St.     A.   K.   Potter,   Providence,   Pres.  and  Gen.  Mgr. 

PennNylvanIa — City  Council,  Pittsburgh,  may  revive  project 
to  construct  crosstovvn  car  line  I'roni  Lawrenceville  to  Schenley 
Farms  District  and  possibly   south  side. 

FeniiHylvania — Piess  reports  state  citizens  of  northeastern 
section  of  Reading  will  ask  City  Council  to  grant  franchise 
to  extend   12th  and  13th  St.  trolley   lines. 

I>enn.<4ylvaiiia — Movement  is  being  agitated  to  construct 
railway   from  Shippensburg  to  Roxbury  via  Newburg. 

VirK'inIa — Norfolk  &  Western  Ry.  will  construct  line  from 
point  on  Clinch  Valley  Division  near  Honaker  to  coal  fields 
of  Elk  Horn,   Ky.     J.   E.  Crawford,   Roanoke,  Ch.   Engr. 

VirB'inia — Washington-Newport  News  Short  Line  contem- 
plates railway  from  Newport  News,  north  via  Yorktown  over 
York  River  via  Gloucester,  Saluda  and  Tappahannock  to  Rap- 
patiannock  River  crossing,  via  Leedstown  to  Potomac  River 
crossing,  to  Riverside,  Md.  Line  will  then  be  extended  along 
east  bank  of  Potomac  River  to  point  in  District  of  Columbia 
thence  to  Washington.  Company  also  plans  to  build  branch 
from  Leedstown  southeast  via  Montrose  to  Pairport  on  Chesa- 
I)eake  Bay,  about  210  mi.  Frank  S.  Gannon,  2  Rector  St.,  New 
York,   N.  Y.,  Pres. 

West  Virginia — -Surveys  being  made  by  Monongahela  Trac- 
tion Co.,  Fairmont,  for  new  loop.  S.  B.  Miller,  Fairmont,  Ch. 
Engr. 

Florida — Miami  Traction  Co.  will  sell  $200,000  bonds  for 
constructing  railway  to  connect  Miami  and  West  Palm 
Beaches,  Florida  City  and  other  points.  Company  also  plans 
an  extension  west  via  Lake  Okeechobee.  J.  H.  Tatum  Miami, 
Pres. 

Louisiana — Surveys  completed  for  extension  of  Gulf,  Sabine 
&  Red  River  R.R.  in  Louisiana  a  distance  of  35  mi.  This  line 
is  owned  by  Lutcher  &  Moore  Lumber  Co.,  Orange,  Tex.  Noted 
Dec.  9. 

Ohio — Chamber  of  Commerce,  Columbiana,  considering 
plans  for   railwa.v   from   Columbiana   to   East   Palestine. 

Indiana — City  Council  granted  Union  Traction  Co.,  Ander- 
son, permission  to  raise  grade  of  tracks  across  North  Main  St. 
H.  A.  Nicholl.  Anderson,  Gen.  Mgr. 

Indiana — Gary  &  Interurban  Railroad  Co.,  Gary,  plans  to 
construct  extension  to  new  tin  mills,  2  mi.  A.  C.  Miller, 
Chicago,   III.,   Vice-Pres.   and   Gen.   Mgr. 

MiolilKnn — Detroit  United  Railway  Co.  will  recommend  to 
City  Council  construction  of  new  line  on  Forest  Ave.  east  of 
Gratiot  St.;  also  extension  of  Kercheval  and  Warren  Ave. 
lines  and  rerouting  of  Grand  Belt  line  from  Warren  to  Mil- 
waukee Ave.,  Detroit.     F.  W.  Brooks,  Detroit,  Gen.  Mgr. 

Illinoi.s — Aurora,  Elgin  &  Chicago  R.R.  plans  to  extend  its 
Park  St.  line  in  North  Liberty  St.,  Elgin,  to  north  factories, 
Wheaton.     C.  J.  Jones,   Aurora,   Supt.   Trans,  and  Ch.   Engr. 

Wi.sconsin — Wisconsin-Minnesota  Light  and  Power  Co., 
Chippewa  Falls,  considering  plans  for  interurban  railway 
from  Chippewa  Falls  to  St.  Paul  and  Minneapolis,  Minn. 

KnnsnH — Garden  City,  Hastings  &  Omaha  Railroad  Co., 
recently  incorporated  at  Topeka.  plans  to  construct  railway 
across  western  end  of  Kansas  to  Omaha,  Neb.  George  W. 
Finnup,  A.  C.  Wheeler  and  Frank  Dunn,  Garden  City,  are 
interested. 

Kansas — Hutchinson,  Interurban  Railway  Co.,  Hutchinson, 
plans  to  improve  and  extend  its  line.  James  E.  Humbert, 
Hutchinson,   Gen.    Mgr.   and   Pur.   Agt. 

Kansas — Kansas  City,  Kaw  Valley  &  Western  R.R.,  Law- 
rence, has  applied  to  City  Council  for  franchise  to  construct 
railway  through  Lawrence  in  connection  with  its  proposed 
extension  to  Topeka.  O.  K.  Williamson,  Bonner  Springs, 
Ch.   Engr. 

Missouri — City  Council  granted  Metropolitan  Street  Rail- 
way Co.  franchise  to  extend  its  double-track  line  on  Broadway 
from  Southwest  Blvd.  to  24th  St..  Kansas  City.  J.  M.  Eagan, 
Kansas  City,  Pres.  and  Gen.  Mgr. 

Arlvnnsii.s — Surveys  made  and  right-of-way  secured  for 
railway  which  Little  Rock  &  Hot  Springs  Electric  Ry.  plans 
to  construct  between  Little  Rock  and  Hot  Springs.  M.  B. 
Moore,    Little    Rock,    Pres. 

Texa.s — Right-of-wav  secured  for  interurban  railway  from 
Houston  to  Richmond  and  San  Antonio,  20,S  mi.  Edward  Ken- 
nedy,   Houston,    interested.      Noted   Sejjt.    2.1. 

Texas— J.  F.  Zang,  Charles  A.  .Mangold  and  Porter  Lindsley. 
Dallas,  committee  appointed  by  North  Loop  Improvement 
T>eague,  are  interested  in  project  to  secure  street-car  line 
across  Oak   Cliff.   Dallas. 

California — Bids  will  be  received  by  City  Council,  San 
Diego,  until  Mar.  6,  for  franchise  to  construct  electric  railway 
on  University  Ave.  from  Fairmont  to  Euclid  Ave.  for  San 
Diego  Electric  Railway  Co.  William  Clayton.  Vice-Pres.  and 
Gen.    Mgr.      Noted    Dec.    V. 


California — Martinez  &  Concord  Interurban  Ry.,  recently 
Incorporated  with  $200,000  capital  stock,  will  construct  electric 
railway  from  Martinez  to  Concord,  7  mi.  Clifford  McClellan, 
San  Francisco,  and  F.  E.  Peterson,  Berkeley,  interested.  Noted 
Jan.  6. 

California — Pacific  Electric  Railway  Co.,  Los  Angeles,  plans 
to  construct  line  to  north  end  of  Lamanda  Park.  J.  McMillan. 
Los  Angeles,   Gen.   Mgr. 

California — See  item  under  "Industrial  Works,"  San  Diego. 
Ilids  In   and  Contracts   .Vnarded 

Indiana — Erie  R.R.  awarded  contract  for  double-tracking 
its  line  between  Lomax  and  Griffiths,  Ind.,  35  mi.,  to  ROBERT 
GRACE  CONTRACTING  CO..  514  Smithfleld  St.,  Pittsburgh, 
Penn.      R.  S.  Parsons.  New  York,  N.  Y.,  Ch.   Engr. 

Miseonsin — Green  Bay  &  Eastern  R.R..  recently  incorpor- 
ated, a  Will  lied  contract  for  interurban  railway  from  Green  Bav 
to  S1ii1hi.\  Kan,  via  Manitowoc,  about  70  mi.,  to  WESTERN 
ENGLXl^ERING  AND  CONSTRUCTION  CO..  407  Merrill  Bldg.. 
Milwaukee.  W.  M.  Willinger,  Manitowoc.  Pres.  Noted  Dec. 
16  and  Jan.  13. 

Missouri — Contract  awarded  to  WTLLARD  E.  WINNER,  310 
Dwight  Bldg.,  Kansas  City,  for  line  from  North  Kansas  City 
to  Tiffany  Springs,  about  15  mi.  for  Kansas  &  Tiffany  Springs 
Railway  Co.     Noted  Dec.  30. 

LKiHT,  IIKAT  A>D  POWER 
Proposed  Worit 

Mass.,  Boston — Metroi)oli tan  Water  and  Sewerage  Board 
contemplates   power   tiansniission    line    15 '^    mi.   long. 

Conn.,  Berlin — Connecticut  River  Power  Co.,  New  London, 
plans  to  extend  its  transmission  lines  from  Berlin  to  Crom- 
well thence  to  Middletown.  Company  also  plans  to  construct 
steam  plant  in  Cromwell. 

IV.  Y.,  Ruifalo — -Niagara,  Lockport  &  Ontario  Power  Co.. 
Buffalo,  plans  to  construct  a  transmission  line  to  Niagara 
Falls  to  furnish  power  to  plant  of  ITnion  Carbide  Co. 

N.  Y.,  Watervliet — City  plans  to  improve  municipal  elec- 
tric-light  plant.     About   $20,000  available   for  this  purpose. 

Penn.,  Delta — State  Water  Suijply  Commission  granted 
permission  to  Delta  Water  Power  Co.  to  construct  dam  across 
Muddy  Creek  in  Lower  Chanceford  and  I'each  Bottom  Town- 
ships. 

W.  Va.,  Sbeplierdstown — Shepherdstown  Electric  Tvight  and 
Power  Co.  plans  hvdro-electric  plant  and  repairs  to  dam. 
Estimated   cost,   $15,000.    • 

N.  C,  Cliarlotte — Southern  Power  Co.,  Charlotte,  plans  to 
constiuct  transmission  line  to  Honea  Path  to  furnish  power 
to  plant   of  Chiquola  Manufacturing  Co. 

N.  C,  Granite  Falls — Tvey  Power  Co.  will  build  hydro- 
electric plant  on  Gunpowder  Creelt.  E.  C.  Ivey,  Lenoir,  N.  C. 
Mgr. 

N.  C.  Nash-\ille — Election  will  be  held  Feb.  15  to  vote  on 
$10,000  bonds  for  electric-light  plant. 

S.  C,  Iva — City  contemplates  electric-light  system.  South- 
ern Public  Utilities  Co.  will  submit  proposition  to  furnisli 
electricity.     H.  A.  Orr,  Mgr.  Southern  Public  I'tilities  Co. 

Oa.,  .Vcivorth — Election  will  be  held  Feb.  15  to  vote  on 
$5,000   bonds   for   improvements   to   electric-light   plant. 

CJa.,  Atlanta — Plans  being  considered  by  Georgia  Railway 
and  I'ower  Co.  for  extending  its  transmission  line  from  Atlanta 
to  Cedartown  to  furnish  town  with  electricity. 

Tenn.,  Cave — Press  reports  state  hydro-electric  plant  of 
Cave  Water  and  Power  Co.  will  be  improved.  J.  M.  Taylor, 
Mgr. 

Ky.,  Berry — Juanite  Hotel  Co.  plans  to  install  isolated  elec- 
tric-power plant.     B.  J.  Gillespie,  Pres. 

Ky.,  Louisville— Plans  approved  by  Louisville  Gas  and 
Electric  Co.  for  additions  to  its  power  plant  and  system. 
Estimated   cost,    $1,000,000.      Noted   Oct.   21. 

Ohio,  ,\liron — Northern  Ohio  Traction  and  Light  Co.  plans 
to  improve   its  plant  at  the  Gorge. 

Ohio,  Alliance — Plans  being  considered  for  installation  of 
municipal  electric-light  plant.  Estimated  cost,  $100,000.  J. 
McConnell,   Dir.  of  Pub.  Ser. 

Ohio,  Cleveland — Cleveland  Electric  Illuminating  Co.  plans 
to   build   substation  at   6513  Union   St.      Estimated   cost.   $16,000. 

Ohio,  Columbus — Columbus  Railway.  Power  and  Light  Co., 
Columbus,  plans  to  improve  its  power  plant  and  construct 
3-pIiase  transmission  line  to  South  Columbus.  Estimated  cost, 
$60,000. 

Ind.,  Columbus — Plans  being  prepared  for  electric-light 
plant  for  city.     Estimated  cost,  $20,000.     H.  J.  VoUand,   Mayor. 

Mich.,  IshpemiuK — Plans  being  considered  by  Cleveland 
Cliffs  Iron  Co.  for  large  hydro-electric  plant  on  Dead  River 
north    of   Ishpeming. 

III.,  Danville — Danville  St.  Railway  and  Lighting  Co.  plans 
to  extend  its  transmission  line  to  territory  in  Vermilion 
County. 

III.,  Dunning — Bids  will  be  received  until  10  a.m..  Feb.  15. 
by  Frank  G.  Whipp.  State  Fisc.il  .Supiv..  .Springfield,  for 
piping  and  accessories  for  power  house  at  (^bieago  State 
Hospital,  Dunning.  Martin  C.  Schwab,  Mailers  Bldg..  Chicago. 
Consult.    Engr. 

lona.  Mason — People's  Gas  and  Electric  Co.  pl.Tns  to 
improve   its   plant.     Estimated  cost,   $15,000. 
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lown,  Orlrnt— Iillcctinn  will  In-  li.l.l  hVI..  17  lu  volf  on 
$10,000  boiiilM   for  olvctrlc-llKlit  H.VHti'iii.      .N'otnl   Nov.    11. 

loHii,  Shrlllrld — CU.v  pluim  to  tiiHtull  iniinlclpiil  ilrctilc- 
llKht    phiiit. 

Mliiii.,    IIiiiiuIm* — City    plnns    to    liiHtall    oUulrlc-llKlit     iilaiil. 
„     llll>l>liiir-nty     Couiu'll     |>liiiiH     to     I'ltluM'     linoi'ovo 
il    <liililf-llKlit    plant    or    i-on.ftiuct    now    ono.      10.    I). 
I'ilv     lOnnr. 

.\iiKTlriiM  —City    conttMnplati'H   eloi-trk'-IlKlit    pliint. 
.\ii<li»ii>      I'i'cM.s    I'opoi'tM    Htato    city    pliinH    to    liiHtall 
il    iliiti ii-llKlit    plant. 
Iliiliirr — City    i>lanM   to   itiHtall   clcctrlc-llKlit    plant. 

Kiiii.,  ><ir«on — City  plan.s  to  Improve  clectrlc-IlKlit  i)lant. 

\cli..  .MiiNworth — Alnxworth  LlKlit  unil  Power  Co.  planH  to 
oonntiiicf  Iiotwi'on  20  and  25  nil.  of  trunMInl8^<lon  llncM.  VV.  V. 
Flnni'y.    M^r 

>1«..  Aurorn-  I.awrenrp  County  Water,  Uitht  and  Cold 
StiiraKi-  Co  will  luiilil  transiul.M.slon  line  to  substation  of  Ozark 
I'owor  and    ^\':lt^■r   Co.,    1  '^j    mi. 

M«.,  lllKKliiH»lll«'-(<>lll<-lal) — Citizens  defeated  $15,000 
bonds  for  improvinK  electrlc-llKht  plant.  Ualpli  IlutHeher, 
City   Clk.      Noted   .Ian.    20. 

Mo.,  Mt.  Vernon — Klectlon  will  be  held  l''el).  15  to  vote  on 
$8,500  bonds  for  Improving  municipal  electrlc-llKht  plant. 
Noted  .Ian.  20. 

.\rk.,  Vnn  lluren — Reported  that  Guy  Watklns,  I.,lttle  nock, 
and  Andrew  It.  Amis,  Des  Moines,  Iowa,  i)lan  hydro-electric 
plant. 

Tex.,  Loekhnrt — Citizens  Ll^ht  and  Water  Co.,  recently 
incorporated,  plans  to  construct  liKht  and  ice  plant.  H.  K. 
lOIrod.    Dallas.    ICnur. 

Te.\.,  lliirble  FnlN — .Marble  Falls  Water  and  I'ower  Co. 
contemplates  extension  of  transmission  line  to  Burnet.  M.  M. 
Berry,   Mgrr. 

Tex..  Soup  I. like — F.  H.  Carpenter  and  associates  Interested 
In  formation  of  compiiny  to  be  known  as  Sour  Lake  lee  and 
LiRht  Co.  to  Install  and  operate  electric-light  and  Ice  plant 
in    Sour   Lake.      lOstimated    cost,    $40,000. 

Tex.,  VIotorIn — Plans  being  i)repared  for  electric-light  plant 
for  city.      Estimated  cost.   $40,000. 

Okla.,  Clinndler — .Johnson  &  Henderson  will  rebuild  local 
electric-light   plant   if  granted   new   franchise. 

Okln^  ItuNli  SprinKM — Construction  of  electric-lighting 
system    in    Hush    Springs    being    considered. 

Okln.,  ^VoolIv^Ile — Election  will  soon  be  held  to  vote  on 
$S,000   bonds   for    electric-light   plant. 

Colo.,  Sterling — .T.  Foster  Symes  and  L.  P.  Hammond, 
Denver,  taken  over  ownership  of  Sterling  Consolidated  Light 
and  Power  Co.  and  will  improve  and  extend  lines  of  same. 

Ariz.,  CnKii  Ornnde — Election  will  be  held  Feb.  15  to  vote 
on  $35,000  bonds,  $21,000  of  which  will  be  used  for  electric- 
light  i)lant. 

.Vriz.,  Phoenix — Preliminary  plans  being  prepared  by  Burns 
&  McDonnell.  Kansas  City.  Mo.,  for  municipal  electric-light 
and  gas  plant.  Estimated  cost,  $750,000.  George  W.  Barrows, 
interested. 

AVn-sh.,  Knston — Puget  Sound  Traction,  Light  and  Power  Co. 
will  construct  transmission  lines  to  supply  light  and  power 
to   Ruston. 

'Wnsh.,  Valleyford — Commissioners  of  Spokane  County  re- 
ceived application  from  Valleyford  Water  Co.  for  permission 
to  construct  and  operate  transmission  lines  in  Valleyford  and 
on    county    roads    of    town. 

Ore.,  Oregon  City — A.  Hackett,  Mayor,  interested  in  project 
to  secure  a  municipal  electric-light  ;jlant  in  Oregon  City  at 
falls  of  Willamette  River.  Investigations  now  being  made  of 
power  rights. 

Cnlif.,  Huglison — Town  Trustees  plan  to  install  street- 
lighting   system.      L.    C.   Quimby,   interested. 

Calif.,  Los  Angeles — See   item   under   "Buildings." 

Calif.,  Oakland — Great  Western  Power  Co.  of  San  Francisco 
plans  to  construct  transmission  line  from  substation  at  4th 
Ave.  to  Emeryville.      Estimated  cost.  $100,000. 

Calif.,  Seal  Beach — See  item  under  "Water-Works." 

Ont.,  AVellesley — Bids  will  soon  be  received  for  municipal 
electric-light  and  power  plant.  Estimated  cost,  $7,500.  Noted 
Jan.  20. 

Bids   In  and  Contracts  An'arded 

X.  J.,  Xewark — (Official) — Lowest  bids  received  Jan.  25  for 
alterations  and  additions  to  boiler  house  at  State  Custodial 
Asvlum  were  as  follows:  Walker  &  Chambers,  222  East  41st 
St.,"  New  York,  N.  Y.,  $29,570;  John  W.  Danforth  Co.,  70  EUicott 
Sq.,  Buffalo.  N.  Y..  $31,297;  J.  R.  Sheehan  Co.,  16  Center  St., 
Schenectady,    N.    Y.,    $31,423. 

Penn.,  Byberry — (Philadelphia  post  office) — Bids  were 
received  for  power  house  at  Philadelphia  Institution  for 
Feeble  Minded  as  follows:  Peoples  Bros.,  2,')th  and  Callowhill 
St.,  Philadelphia,  $35,900;  Manwaring  &  Cummins,  Hale  Bldg., 
Philadelphia,  $36,900;  Charles  D.  Burns,  65th  and  Elmwood 
St.,   Philadelphia,   $39,352.      Noted   Jan.   20. 

Tenn.,  KIngsport — Contract  for  hydro-electric  power  plant 
for  Federal  Dvestuff  and  Chemical  Co.  awarded  to  SOUTH- 
WESTERN ENGINEERING  CO.,  Bristol.  Estimated  cost, 
$250,000. 

Tex.,  El  Paso — HAMILTON  CO.,  Dallas,  at  $15,000,  awarded 
contract  for  electric-light  plant  for  new  courthouse. 

BRIDGES 

Proposed  Work 

Mass..  Springfield — City  engaged  Spofford  &  Thorndike, 
Engr.,  308  Bovlston  St.,  Boston,  to  prepare  plans  for  bridge. 
F.   H.    Clark,   City    Engi. 


Conn.,  lirldiceport  —  Bridge  CommlUMlon  will  awaril  contract 
iiboul  l-Nl.  ir,  for  l,rlll^c•M  at  (irand  St.  and  lOaHl  WuMlilngton 
Ave.  lO.MllMiate.l  <'oHt,  $220,(100  and  $i:t0.000,  rcHpectlvely.  C.  H 
I'olmid.    Sicy.       .Not.  d    Oct.    31. 

Conn.,  linrlford  ("Ity  will  iiHk  for  appropriation  of  $1K,000 
for  higliway  bridge  acruHH  Park  illver  ut  next  mcctinK  of 
I'lly    I  iovernnient. 

<'oi New   Haven — City   will   uward   contract  about   Apr.   1 

for  brlilgi'  iicroHH  guinnliiac  Klver  ut  New  Haven.  KBtl- 
male<l  cost,  $400,000.  Fedorlck  L.  Ford,  City  Engr.  Noted 
Oct.    14. 

\.  v.,  Sebeneetudy — W.  W.  Wotherspoon,  ,Stato  Supt.  of 
I'ub.  WUh..  will  award  contract  fur  Frienian'H  Itrldge  acroHM 
Moh.iwk  Itlver  at  Sclienecliidv  about  .Mar.  1.  lOHllmatid  coHt 
of  Hiib.Mlriiclure,  $39.ti7I;  BUi)erHtructure,  $41,100.  Noted  Keiit. 
30  and  .Ian.  ti. 

IM.     v.,    Wnrren-Clty    plans    to    rebuild    5th    Ave.    Bridge. 

lOstiniated    cost,    $5,000. 

Penn.,  PlttKbnrgh — Plans  l)eing  prejjared  for  inonumental 
portal  for  M.iiichestcr  Bridge  across  Allegheny  Uiver.  About 
$50,000    available    for    this    purpose.      Kob.rt    Swan.    City    Engr. 

■>eiin.,  PKtMburKh"  City  will  soon  award  contract  for  2 
bridges,  1  to  carry  Alexander  St.  over  .Saw  Mill  Run  In  west 
end  section  and  other  to  connect  Tuxedo  and  Chartlera  Ave. 
lOstimaled   cost,   $11,000.      Robert   Swan,   City   Engr. 

Penn.,  llendInK — Press  reports  state  Pennsylvania  R.R. 
I)lans  to  construct  SOO-ft.  bridge  across  S<:huvlkill  Itiver  at 
Reading  and  two  900-ft.  bridges  across  Schuylkill  River  at 
Poplar  Nick  and  Angelica.  Alexander  C.  Shand,  Phlladeliihla, 
Ch.   Engr. 

Penn.,  Tyrone — City  granted  permission  by  State  AVatcr 
Supply   Commission    to    construct    2    bridges. 

I'enn.,  A\'llkeN-llnrre — Plans  being  considered  for  bridge 
across  Sus<iueli.'iniia  Itlver  to  replace  Market  St.  Bridge.  Esti- 
mated   cost,    $500,000.      J.    A.    Biddle,    Interested. 

Md,,  Annapolis — A  l)ill  h.is  been  pres<nted  to  State  IjCgls- 
lature  asking  for  an  appropriation  of  $50,000  for  a  new  bridge 
to  be  constructed  across  Sinepuxent  Bay  by  State  Roads  Com- 
mission. 

VV.  Va.,  Fairmont — Reported  that  election  will  be  held  in 
March  by  city  to  vote  on  $400,000  bonds  for  2  concrete 
bridges. 

VV.  V'a.,  VVheeiing — Wheeling  Development  Co.  applied  to 
War  Department  for  permission  to  construct  bridge  across 
Steamboat  Creek. 

Tenn.,  Hillsboro — County  Court,  Manchester,  appointed 
committee  to  investigate  feasibility  of  constructing  bridge 
across   Bradley's   Creek   at   Hillsboro. 

Ky.,  Frankfort — (Official) — Bids  will  be  received  by  De- 
partment of  Public  Roads  until  Feb.  15  for  bridge  between 
Hardin   and   Bullitt   Counties.      Robert   C.    Terrell,   Comr. 

Ohio,  Bryan — Commissioners  of  Williams  County  contem- 
plate  an    expenditure    of   $22,900    for    constructing    31    bridges. 

Ohio,  Cleveland — Plans  being  prepared  for  bridge  between 
Huron  Rd.  on  east  side  and  Lorain  Ave.  on  west  side.  Robert 
Hoffman,    City   Engr. 

Ohio,  Colnmbus — Bids  will  be  received  by  Otto  Scott,  Clk., 
Bd.  of  Comrs.  of  Franklin  County,  until  noon,  Mar.  7,  for 
bridge  work  in  Franklin  and  Pickaway  Townships. 

Ohio,  Dayton — Contract  for  bridge  at  5th  St.  will  be 
awarded  in  3  or  4  weeks.  P.  O.  Eichelberger,  City  Engr. 
Noted   Dec.   13. 

Ohio,  Girard — Press  reports  state  city  is  considering  plans 
for  foot  bridge  across  railroad  tracks  near  present  terminus 
of   Hancock   St.    E.   H.   Vaughn,   Mayor. 

Ohio,  Sydney — (Official) — Bids  will  be  received  by  George 
P.  Staley,  Audr.,  Comrs.  of  .Shelby  County,  until  10  a.m.,  Feb. 
26,  for  steel  girder  bridge  over  tracks  of  Cincinnati,  Hamilton 
&  Dayton   Ry.   on  Michigan   St. 

Ohio,  'I'iffin — Countv  Commissioners  contemplate  construc- 
tion of  bridge.     Estimated  cost,  $15,000. 

Ohio,  West  CarroHton — (Official) — Bids  will  be  received  by 
County  Commissioners  until  Feb.  29  for  substructure  of  bridge 
across  Miami  River  at  West  CarroHton.  V.  C.  Smith,  Dayton, 
County   Engr.     Noted  Jan.   27. 

Ohio,  Youngstown — (Official) — Bids  will  be  received  by 
J.  P.  Edwards,  City  Audr.,  West  Boardnian  St..  until  2  p.m., 
Feb.  21,  for  the  purchase  of  $17,000  bonds  for  improving  and 
repairing  viaducts  and  bridges.     Noted  Dec.  9. 

Ind.,  Evansville — Plans  prepared  by  Herman  Laub,  Engr., 
Pittsburgh,  Penn.,  for  bridge  across  Ohio  River  about  6  mi. 
above  Evansville.  Estimated  cost,  exclusive  of  approach, 
$600,000;   with  approach,   $70j0,000.     Noted  Dec.   2. 

Ind.,  Terre  Haute — (Official) — Bids  will  be  received  by 
County  Commissioners  until  11  a.m.,  Feb.  12,  for  bridge  across 
Honev  Creek.  Estimated  cost,  $S.500;  piling,  $450.  Herbert  C. 
Anderson.   County   Surv.     Noted   Jan.    27   and  Feb.    3. 

Mirh.,  Pontine — Grand  Trunk  Ry.  contemplates  construct- 
ing 3  bridges  at  Pontiac.  Estimated  cost,  $60,000.  G.  R.  Saf- 
fofd,   Montreal,    Que..    Ch.    Engr. 

III..  Elgin — Citv  plans  to  construct  new  bridge  to  replace 
one  at  Kimball  St.  Estimated  cost,  $20,000.  Morgan  H. 
Brightman,    City  Engr. 

III.,  Joliet — Citv  contemplates  expenditure  of  between 
$30,000  and  $40,000  for  bridge  work.  C.  D.  O'Callahan,  City 
Engr. 

III.,  Ottawa — Bids  will  be  received  by  County  Superinten- 
dent of  Highways,  Court  House,  until  noon.  Mar.  9,  for  Ship- 
pensport  Bridge  across  Illinois  River  in  La  Salle  Town- 
ship.     Estimated    cost,    $155,000.      Noted    Oct.    7    and    Dec.    30. 

III.,  Roekford — Bids  will  be  received  until  1  p.m..  Mar.  2. 
at  Court  House,  Roekford,  for  reinforced-concrete  bridge  or 
steel  superstructure  on  reinforced-concrete  abutments  to  be 
constructed  between  Monroe  Township,  Ogle  County,  and 
Cherry  Valley  Township,  Winnebago  County.  Estimated  cost 
concrete  bridge,  $6,640;  steel  bridge,  $7,620.  Clifford  Older, 
Bridge   Engr. 
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Iowa,  Huniboldt — State  Highway  Commissioner  prepaririK- 
plans  for  11  biidges  in  Humljoldt  County.  H.  N.  Legreid, 
County    lOnKr 

I<»va,  Mt.  I'lcaKjint — (OlTicial) — Bids  will  be  received  by 
Auditor  of  Henry  County  until  Feb.  15  for  S.3  concrete  bridges 
and  culverts.  Estimated  cost,  $45,000.  C.  E.  Smith,  County 
Engr. 

lo\va,  UMceola — County  will  soon  award  contract  for  1,200 
cu.yd.  concrefe  culverts.  Estimated  cost,  $15,000.  J.  L.  Hy- 
land,  County   En^.■. 

Minn.,  :>Iinneii|>olU — P.id.s  will  be  received  by  Board  of 
ConimissioiK  I  s  of  Ihiiiu'iiin  County  until  11  a  in.,  Feb.  21,  for 
removing  old  l)ii(lK<'  No.  115  and  constructing  new  bridge  over 
Bassett's   Croi  k    Ud.   No.   G   to   replace   same. 

Kan,,  Conourdia — Commissioners  of  Cloud  County  appro- 
priated $15,000  for  constructing  new  bridges  and  repairing 
old   ones. 

Kan.,  Kan.<iaN  City — Bid.s  will  be  received  bv  F.  M.  Holcomb, 
Clk.  of  Wyandotte  County  until  Feb.  19,  for  3-span  .steel 
bridge  with  700-ft.  viaduct  approach  across  Kaw  River  at 
Central  Ave.  Estimated  cost,  $450,000,  to  be  shared  by  Wyan- 
dotte County  and  Metropolitan  Street  Railway  Co.  Harring- 
ton, Howard  &  Ash,  Orear-ljcslie  Bldg.,  Kansas  City,  Mo., 
Engr.     Noted  Oct.   2S  and  Jan.   6. 

Kan,,  Leavenworth — City  plans  to  construct  2  concrete 
bridges.  Estimated  cost,  $29,330.  Harry  A.  Perkins,  City 
Engr. 

Kan..  Topeka — Bids  will  bo  received  by  Commissioners  of 
Shawnee  Countv,  Court  House,  until  Feb.  14,  for  bridge  work 
during  year.  Estimated  cost,  $30,000.  O.  K.  Swayze,  Clk. 
Noted  Nov.   4. 

Kan.,  Wichita — Wichita  Railway  and  Lighting  Co.  plans  to 
construct  bridge  across  Arkansas  River  at  Douglas  Ave. 
Estimated  co.st,   $60,000.     Charles  R.  Lewis,   Supt. 

Neb.,  IVelNon — Bids  will  bo  received  by  E.  E.  Hedgcock, 
County  Clk..  until  noon.  Mar.  8,  for  constructing  and  repairing 
all  bridges  in  Nuckolls  County   during   year. 

IVcb.,  TeouniHeli — Contract  will  soon  be  awarded  for  con- 
structing bridges  in  Johnson  County  during  year. 

N.  D.,  A.«ihley — Bids  will  be  received  by  John  Hildenbrand, 
Audr.,  Comrs.  of  Mcintosh  County,  until  10  a.m.,  Feb.  15,  for 
furnishing  motal  culverts  during  year. 

N.  D.,  Dickinson — Bids  will  be  received  until  11  a.m.,  Feb. 
23,  by  Board  of  Commissioners  of  Stark  County,  for  prices  on 
steel  frames  for  bridges  to  be  constructed  during  year.  J.  L. 
Hughes,   Audr. 

Tex.,  BallinKer — Movement  is  on  foot  to  construct  concrete 
bridge  or  viaduct  across  Colorado  River  at  foot  of  Hutchins 
Ave.     Estimated  cost,  $25,000. 

N.  M.,  Clovis — Press  reports  state  plans  being  considered 
for  3  new  bridges  in  Curry  County.  James  A.  French,  Santa 
Fe,  State  Engr. 

Ariz.,  Tucson — (Official) — All  bids  received  Jan.  15  for  rein- 
forced-concrete  bridge  across  Santa  Cruz  River  rejected.  Now 
bids  will  be  received  until  5  p.m.,  Mar.  6.  Estimated  cost, 
$50,000.      Noted  Dec.   30  and   Feb.   3. 

Wash.,  Marietta — Commissioners  of  Whatcom  County,  Bel- 
lingham,  plan  to  construct  .steel  bridge  across  Nooksack  River 
at  Marietta.     Estimated  cost,  $25,000. 

Wash.,  Seattle — Bids  will  be  received  by  Commissioners  of 
King  County  until  10  a.m.,  Feb.  21.  for  bridge  at  Fall  City. 
and  until  11  a.m.  the  same  dav  for  Stossel  Bridge.  Estimated 
cost,   $35,000  and  $17,000,   respectively.     Noted  Feb.   3. 

W'ash.,  Seattle — Bids  will  be  received  by  Board  of  Public 
Works  until  10  a.m..  Mar.  3,  for  steel  bridge  over  Lake  Wash- 
ington Canal  at  Eastlake  Ave.     C.  B.  Bagley,  Secy.      (See  adv.) 

Wash.,  Spokane — City  plans  to  call  election  to  vote  on 
bonds  to  construct  new  steel  bridge  to  replace  present  struc- 
ture at  Boone  Ave.  Estimated  cost,  $17,017.  Morton  Mac- 
Cartney,    City    Engr. 

Ore.,  Portland — Plans  being  prepared  for  7  concrete  via- 
ducts to  span  Sullivan's  Gulch  on  east  side  over  tracks  of 
Oregon-'U'^ashington  Railway  and  Navigation  Co.  Bids  will 
be  received  about  June  1.  Estimated  cost,  $500,000,  60%  of 
which  will  be  borne  by  railway  company. 

Calif.,  Berkeley — City  plans  to  construct  reinforced-con- 
crete  bridge.     Estimated  cost,  $7,000.     J.  Jessy,  City  Engr. 

Calif.,  Hanford — See   item  under  "Streets  and  Roads." 

Calif.,  San  Bernardino — City  plans  to  call  election  to  vote 
on  bonds  for  repairing  and  rebuilding  bridges  destroyed  by 
recent   floods.      Frank   Smith,   Engr. 

Que..  Montreal — City  is  having  plans  prepared  for  11  re- 
inforced-concrete  bridges  to  bo  constructed  over  city  aque- 
duct.    Estimated  cost,  $560,000.     F.  E.  Field,  Resident  Engr. 

Bids   in   and   Contract.s  Anmrded 

Penn.,  PIttsburKli — Division  of  Bridges  contemplates  expen- 
diture of  $20,000  for  repairing  bridges  and  $10,000  for  paint- 
ing same.  Work  will  be  done  by  day  labor.  Robert  Sv/an, 
City   Engr. 

Penn.,  Reynolds — Philadelphia  &  Reading  Ry.  awarded 
contract  for  substructure  for  bridge  across  Little  Schuylkill 
River  to  ROBERT  GRACE     CONTRACTING  CO.,  Pittsburgh. 

Ga.,  Roswell — Commissioners  of  Cobb  and  Fulton  Counties, 
Atlanta,  awarded  contract  for  2  reinforcod-concreto  ap- 
proaches for  bridge  across  Chattahoochee  River  at  Roswell 
to  CASE  &  COTHRAN,  1507  Candler  Bldg.,  Atlanta.  Noted 
Dec.  9  and  Jan.  13. 

Ohio,  DelphoH — Contract  for  bridge  across  Auglaize  River 
near     Delphos    awarded    to    GLUSS    BROS.       Estimated     cost, 

$12,000. 

Ohio,  Warsaw — Central  Concrete  and  Construction  Co., 
Canton,  submitted  lowest  bid  for  Big  Island  Ford  bridges  near 
Warsaw. 


III.,  Uoekford — (Official) — Contract  for  relnforced-concrete 
bridge  over  Rock  Itiver  at  Morgan  St.  awarded  toJ.  O'HERON- 
WESTCOTT  ENGINEERING  CO.,  Chicago,  at  $83,428.  Noted 
Dec.   23. 

Wis.,  Chetek — Contiact  for  Long  Bridge  awarded  to 
ILLINOIS   STEEL   BKIIKiE   CO.,   St.   Paul,   .Minn.,   at   $4,000. 

Iowa,  I>es  Moines — Contract  for  repairing  9th  St.  Bridge 
awarded   to   KOSS  CONSTRUCTION   CO.,   at   $5,349. 

Minn.,  Jaokson-^Contract  for  steel  truss  superstructure  to 
replace  bridge  No.  1973  awarded  to  WILLIAM  O'SHEA  & 
SONS,   Minneapolis,   at   $4,198. 

Mo.,  WelllnKton — Wellington  Special  Road  District  awarded 
contract  for  bridge  to  TOPEKA  BRIDGE  CO.,  Topeka,  Kan., 
at    $16,000. 

Wash.,  Aberdeen — (Official) — Contract  for  steel  superstruc- 
ture for  West  Bridge  awarded  to  A.  R.  EICHLER,  211  Howard 
Ave.,   Seattle,   at   $15,692.     L.   D.   Kelsey,   Engr.     Noted   Jan.   20. 

Wash.,  Olynipin — Contract  for  4  relnforced-concrete  bridges 
on  Sunset  Highway  between  Easton  and  Cle  Eluni  in  Kittitas 
County  awarded  to  SECURITY  BRIDGE  CO..  Spokane,  at 
$23,200.     Noted  Jan.   20. 

Calif.,  Redlands — Board  of  Supervisors,  San  Bernardino, 
rejected  all  bids  received  Jan.  17  for  bridge  across  San  Timeteo 
Creek.     L.  R.   Patty,   County  Clk.     Noted   Jan.   6. 

WATKR-WORKS 
Proposed   Work 

Mass.,  Worcester — George  M.  Wright,  Mayor,  recommends 
bond  issue  of  $50,000  for  36-in.  water  pipe  in  Park  Ave.  and 
Highland  St.,  thence  to  Lincoln  Sq. ;  also  for  improving  water 
system. 

N.  Y.,  Geneva — City  will  extend  water-works  system.  J. 
W.    Brennen,    City    Engr. 

N.  Y.,  IVew  York — (Official) — Bids  will  be  received  by 
Board  of  Water  Supply  until  Feb.  24  for  lining  with  brick 
masonry  a  portion  of  the  Eastview  tunnel  of  the  Catskill 
Aqueduct.      (See  adv.) 

N.  Y.,  IVew  York — Board  of  Estimate  granted  permission  to 
Hoard  of  Water  Supply  to  expend  $22,000,000  for  Schoharie 
Creek  water-shed  in  connection  with  Catskill  Aqueduct. 
Noted   Feb.    3. 

N.  Y.,  New  York — (Official) — Bids  will  be  received  by  Board 
of  Water  Supply,  until  Feb.  15,  for  bronze  gate  valves  for 
the  Catskill  aqueduct.  Charles  Strauss,  Pres.,  Bd.  of  Water 
Supply.      (See   adv.   Feb.   3   issue.)  , 

N.  J.,  IVewark — Bids  will  be  received  by  Board  of  Water 
Supply,  until  Fob.  15,  for  meter  testing  station  in  South  8th 
St.      Noted   Oct.    14. 

Penn.,  Altoona — Plans  being  prepared  for  tunnel  under 
tracks  of  Hollidaysburg  branch  of  I'ennsvlvania  R.R.  at  9th 
Ave.   and   23rd   St.      J.    M'.   Shiolds,   City   Engr. 

Md.,  Brunswick — Water  Commission  petitioned  Legislature 
for  authority  to  issue  $75,000  bonds  to  improve  water-works 
system. 

W.  Va.,  Madison — H.  "W^.  B.  Mullins,  Mayor,  plans  expendi- 
ture of  $12,000  for  water-works  plant. 

N.  C,  Hendersonvllle — Preliminary  plans  submitted  bv  Gil- 
bert C.  White,  Consult.  Engr.,  Charlotte,  N.  C,  for  proposed 
water-works  system.     Noted  Jan.   27. 

Ala.,  Alabama  Port — Press  reports  state  that  Tidewater 
Securities  Power  Co.,  Mobile,  contemplates  water-works  sys- 
tem and  electric  light  plant  in  connection  with  proposed  de- 
velopment at  Alabama  Port. 

I..a.,  Lake  Charles — (Official) — Citizens  will  vote  on  propo- 
sition to  install  municipal  water-works  system.  E.  L.  Gorham, 
City  Engr.     Noted  Jan.  27. 

Ky.,  Barbourvllle — City  Council  passed  ordinance  appro- 
priating $25,000  for  filtration  plant,  pumping  station,  elevated 
tank,  and  purchase  of  additional  ground  for  water-works 
system.     F.  Waldo  Hilles,  City  Clk. 

Ky.,  Bowlini;  Green — City  Council  will  retain  an  engineer 
to  prepare  plans  for  proposed  sedimentation  basin.  A.  J.  Wil- 
kins.  City  Engr.     Noted  Dec.   16. 

Ky.,  Mt.  Sterlinic: — City  contemplates  water-works   system. 

Ohio,  Bnrnesvllle — City  Council  passed  ordinance  for  im- 
proving water-works  system,  including  filtration  plants, 
pumping  station,  elevated  tank,  etc.  Estimated  cost,  $25,000. 
Noted  Nov.   IS. 

Ohio,  Chardon — City  Council  will  extend  water  mains.  C. 
H.  Felton,  731  Williamson  Bldg.,  Cleveland,  Engr.  Noted 
Dec.  9. 

Ohio,  SprlnKfield — Citizens  will  install  12-in.  high-pressure 
main  ovoi-  Murray  St.  from  McCreight  St.  to  belt  line  in 
Sherman   Ave.      M.   J.    Bahin,    City    Engr. 

Ind..  Orleans — Orleans  Water  Co.  has  been  incorporated 
by  J.  B.  Marvin  and  D.  A.  Coulter,  and  will  Install  water- 
works  plant.      Estimated   cost,   $50,000. 

Mich.,  Highland  Park — (Detroit  post  office) — City  Council 
considering  recommendation  of  W.  G.  Hoad,  Consult.  Engr., 
to  construct  storage  reservoir  with  capacitv  of  16.000.000-gal. 
and   filtration   plant.      Estimated   cost,   $340,000.     Noted   Feb.   3. 

111.,  Fairbury — Citizens  voted  $15,000  bonds  for  new  artesian 
well  and  improving  water-works  system. 

III.,  Rook  Island — Bids  will  be  received  by  Frank  D. 
Whipp.  State  Fiscal  Superv.,  Springfield,  until  Feb.  23,  for 
pump  house  and  well,  also  pump  equipment  and  accessories 
at  Watertown  State  Hospital,  Rock  Island.  Martin  C.  Schwab, 
Consult.    Engr. 

Wis.,  Kewaunee — City  Council  will  vote  on  $30,000  bonds 
for  water-works  system. 

Wis.,  Madison — Plans  being  prepared  by  J.  M.  Smith,  Engr., 
for  improving  pumping  station  at  University  of  Wisconsin. 
Estimated  cost,  $20,000.     Noted  Nov.  11. 

Minn.,  Kinney — Plans  being  prepared  by  S.  S.  Rumsey,  Du- 
luth,    for    filtration    plant. 
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Kill!..  «  liiiiiiiK-  city  roniinlxHloncrx  will  unnn  iiwiiiil  con 
ti'iiil  lor  iiinliir  ililVfii  piiiiii'N.  -7  IiIih-Uh  mitvIim'  wiitiT  lllu•^ 
mill    wiUir    n •^;lllllt^>|■^l.      t".   (!.    Woml.    Clly    (Mil. 

Knn..  ICIk  «i«>  ("lly  imiiiIimhiiIuIi-h  voIIiik  "ii  Imml  Ihmiii 
himI     wali'i-wiM'kM    mill    t'li'ftili'-ll^lit    iil:inl        riKiilr.- 


for    ihimiomimI     wali'i-woiKM    mill    t'li'rt 
rriilt.  (.'luiiuili'.    Kiiii.,  CoiiHult.   lOiiKT. 
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Knn.,    4irmiHliiiru      Citl'/si'iiH    coiilPliiiiliili 
bonilH  tor  wiitfi -w  ork«  nyHttMii. 

Knn..     i\«MVton--("lty      Coiiinil«Nlon(>in      coiilrniplnl  • 
nliout    I'i.    ml.   of   ll-lii.   pipe   from    wntcr-woi i^.s   i.Iani    lo  riiy. 
JCBllmatcMl    coHt.    $!HI,000. 

Knn..  OtiHwn  -I'ltv  CommlsMloiuMH  I'oiiUiniphilr  «;ilcr 
piirllliMlloii  plmit.  KMllmali'il  i-omI,  5;;iri.0(in.  \V.  i  >.  M\.is. 
Slipt.    W.ili-r   mill    MkIiI    Dipt. 

ISpIi..  Ilnynrd  (I'lllrhil) — ('imtriirt  for  watrr- woiKh  ny.s- 
tem  will  111-  awmilnl  iiluuit  .Mar.  I.  KHtlmati'd  coHt,  tl25.liii('. 
Sflssor   \-    l''liil«>.   Siotts    lUiilT.    Knur.      Notrd   Ort.    21. 

lV«'li..  K«>nrn»»y-  I'Mnani'i-  Commitfre  of  t'lty  Couni'll  ron- 
hIiIi'I'Iiik    iiiiprovi'mi-iit.s    to    wator-works    Hystiin. 

l»lo..  KUhorrj-  ( ( )ll\i-laI)~ChiiaKO.  llurlln^jton  .<•  CJiiiiiiy 
U.K.  iloos  not  contrmplatc  sliiklnjc  a  ilri'P  well  in  lOlslii-n  y  a.i 
notoil    In    i.ssuo  of  ,lan.   2~.  .  ,  , 

Mo.,  l.onlMvlIU" — fltlzi-ns  c-ontt-mplatf  water- work.-*  and 
81'Wor   sy-stem.-*.      lO.stimatid    co.st,    $i;i:!,2:!3. 

Mo..  M<.  >«Tni»n — ("11  v  lias  rot.ainid  Allirrt  ('.  Mnoro,  I';nKi- , 
Prlsi-o  lUdR.,  .lopliii.  Mo.,  to  pii-pari'  iilaiis  for  ixtin.sion  ol 
water-works  svstcm  and  new  eleetrU-ll»;ht  plant.  KsiJnialid 
cost.   $15,000. 

Mo..  Otietoin— Citizens  defeated  .$:;s,000  bonds  ,it  reeent  elec- 
tion for  water-works  system. 

Mo.,  Welti!  <■!«>• — Citv  will  Improve  water-works  .-ivstem. 
Estimated  cost,   Jit, 500.      F.  A.   Martin,   City    Knjjr. 

Tex.,  Alice — Citizens  will  vote  Kel).  2fi  on  $(!,00i)  linnds  to 
extend   water- works  .system.      Noted   Nov.    11. 

Tex.,    .Vmnrlllo — C.    1).     I'liddy    and    associates    <-onlemplate 
water-works  svstem   and   pnnipinw:   plant   to   furnish   water   for 
■   Canvon  Citv.      C.   It.    1!.  Neweomlie,  City  Clk. 


-Water- works      system 


)ntemplat.'d 

■stiMUtin;;     | 
iier.      1-'.   .1. 


Anuirillo  and 

Tex.,     ChriNttnc 

citizens. 

Te:*.,  Ft.  Worth — Water  Commissionei-  invi 
posed  Improvements  to  water  supply  this  sumi 
Zuben.    City    Engr. 

Tex.,  l.oekhnrt — Citizens'  Water,  I.iKht  and  Tower  (^o.  re - 
tained  Heniv  E.  Elrod  to  prepare  plans  for  water-works,  elec- 
tric-lif;:ht   and    ice   plants. 

Tox.,  Trinitv — Thompson  Bros.  IjUmber  Co.  contemplates 
InstaliinK  water-works  system  with  500,000  gal.  capacity;  also 
electrically   driven    pump. 

Tex..  Tyler — (Official) — Bids  will  be  received  some  time  in 
April  for  iiew  municipal  watei-works  plant  and  distributing 
system.     Noted  Jan.   13. 

Tex.,  AVlnnsboro — City  Council  authorized  improvements  to 
water-works    system. 

Okln.,  Poteau — Citv  retained  Henham  lOnRineerinK  Co., 
Consult  Ensr.,  Oklahoma,  okla.,  to  prepare  plans  for  extend- 
ing water-works  svstem.  sewer  system  and  sewage-disposal 
pluit  Estimated  cost,  $fiO,000.  Daniel  W.  Patton,  Mayor,  and 
M.'  X.'  Beard,  City  Clk. 

Okla.,  RingliiiK — Citizens  will  soon  vote  on  $50,000  bonds 
for  municipal  water-works  system.  Frank  Ketch,  Mayor. 
Noted    Feb.    3. 

Okla.,   Shamrock — City   will   install   water-works   system. 
Okln,  AVooOville — Citv   will    soon   vote   on    $15,000   bonds   for 
wjiter-works  system,  and  $S,000  bonds  for  electric-light  plant. 
Nev..    Lovelock — Citizens    voted    $90,000    bonds    for    purpo.se 
of  bringingr  water   from   Humboldt    mountains   to   Lovelock. 

Ariz.,  Bowie — City  contemplates  installing  water-works 
system. 

Ari/,.,  Casa  <;ran<le — Citizens  will  vote  Feb.  15  on  $8,000 
bonds   for   improving   water-works   system. 

AriK.,  «aenilale — Franchise  granted  to  construct  water- 
works system,   electric-light  and   power   plants. 

AVa.sh  ,  Vlbion — City  Council  contemplates  water-works  and 
distribution  svstem.     C.  E.  Wright,  Chn.  of  Finance  Com. 

Wash.,   BelllnKham— H.    J.    Korthauer     City     Clk      will    soon 

receive  bids  for  furnishing  ^^  ater  Department  with   3!)h,000  lo. 

of  6-in.  and  4S.000  lb.  of  4-in.  c.-i.  pipe.     A\  .  H.  North,  City  Eng. 

Wash..    Seattle — City    will    install    water    mains    in    Bangor 

and   other   streets.      Estimated    cost,    $50,000. 

Ore.,  Milivawkec — .1.  I.  Johnson,  Pres.  Minthorne  Springs 
Water  Co..  contemplates  extending  water  system.  Estimated 
cost,   $25,000. 

Calif  Pasadena — Citv  Commission  contemplates  voting  on 
$60  000  bonds  for  c.-i  main  from  Sunset  Reserv^oir  to  Glenarm 
St.  with  branch  out  East  Colorado  St.  R.  B.  Orbison.  Cicy 
Engr. 

Calif.,  Seal  Beach — Citv  Trustees  contemplate  voting  on 
bonds  for  water-w^orks,  sewers,  light  system  and  street  pav- 
ing. 

Calif.,  AA'hittier — Preliminary  plans  being  prepared  for  im- 
proving water-works  system.     Noted  Jan.  6. 

Calif.,  Vorha  Lin.la— Yorba  Linda  Water  Co.  will  soon 
award  contract  for  pipe  and  covering  for  two  reservoirs.  ±' . 
C.    Finkle,    Los    Angeles,    Engr. 

Cuha,  Havana— Bids  will  be  received  by  Francisco  Garcia. 
Acting  Ch.  Engr.,  until  Feb.  22,  for  water  supply  system  for 
Pogolotte.     Estimated  cost,   $40,000. 

Que.,  Cartiervillc — Town  applied  to  Legislature  to  supply 
water  to  surrounding  municipal  corporations  and  construct 
necessary  plant  for  such  purposes. 

Que     Hull Work  will  soon  be  started   on  water  mains  for 

city.      H.   Boulay,  City  Clk.     Noted  Jan.   27. 

Ont.  IVew  Toronto — Citv  will  make  extensive  additions  to 
its  water-works  plant.      George   D.  Scott,  Town  Clk. 

Out.,  Renfrew — Citv  Council  contemplates  construction  of 
reserve  dam  at  Golden  Lake.     J.  R.  Stewart,   Engr. 


Out..  Hliluclotin  CllixeiiH  ion  I  iiiiiilat  e  extension  of  water- 
woiUm  s\:<l.  mi.      Ii     \V.  .Stokes,  Chn.  of   Water  Coin, 

Onl.,  SI.  Mnr>M  Town  Coiiiiell  will  Inslall  new  auxiliary 
liuinpliiK    plaril.      lOHtlmated    eost.    $12,0011. 

Onl.,  Scnrltoro  Citv  will  lav  12-ln.  pipe  In  giieen  St.  and 
i;-lii.    iMjilM.s    In    WliiilHor    and    Vlrlorla    I'lirk    .\\i. 

Onl.,  'I'ccumMch  lOau  Clalii-  Wa I er- Works  Co  will  eon- 
slrui  t    water    works  system.      KHllinaled  iomI,   $20, mil). 

Ii.  ('..  Ilollyliurn — Citv  will  lav  l-ln.  water  main  in  lielleviie 
St.    from   Alain   In    .Marine    l>rlve. 

IIIiIm   In   anil    ConlrnclN    Awnrdcil 

Conn.,  Ilnrlforil  Lowest  bid  reiilved  by  Itoard  of  Water 
Comml.ssloiierH.  .Ian.  25.  for  fui  nlsliliiK  water  meters,  wiia 
Unit  of  llersiv  M.i  nufaetui  Ing  Co..  lioston.  Mass.  EHtlnifited 
cost,    ^5. USD.       Itosioe    .v.    Clark,    City     Knur. 

IV.  .1.,  .IcrMcy  Clly  All  bids  rejected  for  laying  72-ln.  Hteel 
pipe  line  fiom  I'.iookilale  to  Jersey  Clly.  C.  11.  Van  Koureii, 
ICngr.      Noted    ,lan.    27. 

N.  .1.,  \cw  llrunMwIck  -(Ollleial)— Low  bIddcrH  for  turlio- 
eentrifugal  iiump  were  as  follows:  Soutliwark  Foundry  aii'l 
.Machine  Co.,  Philadelphia.  I'enn..  at  $10,!IOO;  Turbine  lOqulp- 
inent  Co.,  30  Chureb  St.,  .\ew  York,  N.  Y.,  at  $13,700;  ThomaH 
J.  Uadlev  Co.,  113  Libert  v  St.,  New  York,  N.  Y.,  at  $13,!t00. 
.\slier   Atkinson.   Clly    l';ngr.      .Noted   J;in.    27. 

\.  .1..  \cw  llriniNwIck  Low  biddeis  for  2  steam  turbine 
IiuniiMiiK  milts  were  as  follows:  .Southern  Maehiner.v  Co., 
Phlladeliihla,  renn..  at  $lll,!MHI;  T.  1.  Hadley  Co.,  New  York, 
N.  Y.,  at  $13, 'Hill;  Turbine-  lOngine  Co.,  New  York,  N.  Y.,  at 
$13,700.      .\slier   .\tklnson,  City   Engr. 

M«l.,  Ilnltlmore — Only  bid  received  by  Board  of  Awards, 
Jan.  IS,  for  c.-i.  pliie  and  fittings,  hypochlorite  of  lime,  sul- 
phate of  iron,  caustic  lime,  galvanized  iron  pipe,  etc.,  was 
rejected.      Noted  Jan.    13. 

Ln.,  OpclouMaM — ("ontraet  for  w.ater-works  system  and  elec- 
tric-light plant  awarded  to  LAYNE  &  BOWLER  CO.,  Rayne 
La.      Noted    Jan.    C. 

WIm.,  KcnoNhu — Low  bidders  for  new  municipal  water- 
works i)umi)lng  station  and  iiurification  works  were:  For 
pumping  station.  King  &  .Smith,  Consult.  Engr.,  40  Mack  Blk., 
Milwaukee,  at  $144,500;  for  purification  works  complete. 
Continental  Jewel  Filtration  Co.,  New  York,  N.  Y.,  at  $85,300. 
Noted    Jan.    13. 

Wis.,  Waupun — State  Board  of  Control  awarded  contract 
for  150,000-gal.  w.-iter-softening  plant  in  Wisconsin  .State 
I'rison  to  WILLIAM  C.UAVKR  TANK  WORKS,  Chicago,   111. 

Mich.,  (irnnil  I<ui>idN  -Contract  for  water  mains  awarded 
to  LYNCHBURG  FOUNDRY  CO.,  Lynchburg,  Va.  Estimated 
cost,    $18,000.      L.    E.    Stevens,    City    Engr. 

.Minn.,  St.  Paul — All  bids  received  Jan.  26  by  August 
Hohenstein,  Pur.  Agt.,  for  water  meters  estimated  at  $15,000 
were   rejected.      Oscar   Claussen,    City    Engr. 

Kan..  Emporia — Contract  for  wicket  gate  dam  and  con- 
crete revetment  awarded  to  McCOY  &  TAYLOR,  Kansas  City, 
j\ro.  Estimated  cost,  $7,985.  Black  &  Veatch,  Interstate  Bldg., 
Kansas  City,   Mo..   Engr. 

Kan.,  I^mperia — Contract  for  400  tons  c.-i.  pipe  awarded  to 
NATIONAL  IRON  PIPE  CO.  Black  &  Veatch,  Kansas  City, 
Mo.,  Engr. 

Wash..  Seattle — (Official) — Contract  for  water  mains  in 
Dexter  Ave.  awarded  to  .SC.^LZO  &  TOSSONE.  1708  22d  Ave., 
S..  Seattle,  Wash.  Estimated  cost,  $25,833.  A.  H.  Dimock,  City 
Engr.     Noted  Feb.   3. 

SEW  ERS 
Proposed  Work 

Conn.,  Hamden — Plans  being  prepared  for  sewerage  system 
and  sewage-disposal  plant.  Estimated  cost,  $150,000.  Clyde 
Potts,   30  Church   St.,  New   York,   N.  Y.,   Engr. 

Conn.,  Hartford — Bids  will  be  received  by  Board  of  Con- 
tract and  Supply  until  Feb.  15  for  2  12-jn.  centrifugal  sewage 
pumps  for  the  Sheldon  St.  pumping  station.  Roscoe  N.  Clark, 
City    Engr. 

Conn.,  Stamford — City  contemplates  sewage-disposal  plant. 
Paul    Nash,    City    Engr. 

X.  \.,  Buflalo — City  Council  voted  in  favor  of  $125,000 
bonds  to  finance  connecting  trunk  sewer  in  Swan  and  Seneca 
St.  between  Hydraulic  and  Ham^burg  St.  to  relieve  sewer  con- 
tamination   in   Ohio   Basin. 

N.  .1..  Haddonfield — Haddon  Township  Committee  and  Bor- 
ough officials  agi-ee  to  construct  sewer  system.  Plans  being 
prepared   for  sewage-disposal   plant.      Estimated   cost,    $125,000. 

N.  J.,  Lyndhurst — Plans  being  prepared  by  Bowe  &  Wes- 
sells.  Engr.,  East  Rutherford,  N.  J.,  for  sewers  in  various 
streets. 

>  J  Xorth  Bersen — Bids  will  be  received  about  Feb.  17 
for's'ew'er  in  Secaucus  Rd.  Robert  Gaw,  584  Spring  St.,  West 
Hoboken,   N.   J.,    Engr. 

Penn.,  ,Iohnstown — Plans  being  prepared  for  new  sewer 
system  and  extending  old  sewer  system.  M.  Lee  Masterson, 
City   Engr.      Noted    Feb.    3. 

Penn.,  _Philadelphia — Plans  being  prepared  for  Frankford 
Creek  intersecting  sewer.  Estimated  cost,  $500,000.  George 
S.  Webster,  City  Engr. 

Md.,  Govans — Baltimore  County  Commissioners  recei\-ed 
estimates  from  Ezra  P..  Whitman.  Greiner  &  Whitman,  1319 
Fidelity  Bldg.,  Baltimore,  as  follows:  Sewer  system,  between 
$91  flOO'and  $in,S.00O;  sewers,  at  $fil,51.S:  sewage-disposal  plant, 
between    $30,000    and    $47,000. 

■\V.  Va.,  Fairmont — City  will  vote  in  March  on  $100,000 
bonds    to    extend    sewer    system    and    streets. 

W.  Va.,  Wellslnirc — City  will  improve  sewer  system.  Esti- 
mated   cost,    $25,000. 

N  C,  Henderson — Bids  will  be  received  until  Feb.  Ifi  for 
sale  'of  $60,000  bonds  for  improving  sewers.  Are  department 
.ind    streets. 
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Oliift,  Akron — R.  W.  Pratt,  Cleveland,  recommended  to 
Director  of  I'ublic  .Service  a  main  trunk  sewer  as  solution 
ot  West  Hill  sewage  and  construction  of  sewane-disposal 
I)lant.       Noted    Jan.    6. 

Ohio,  llrewNter — COtHcial)  —  Bids  will  be  received  by  L,.  .S. 
Lash,  City  Clk.,  until  Feb  14,  for  sewer  extensions  and 
sewape-disposal   plant.     Noted   Dec.  2.      (See  adv.  Feb.  3   issue.) 

Ohio,  CiiK-iiinnU — Bids  will  be  received  by  Director  of 
Public  Service,  until  Feb.  14  for  improving  sewer  system  in 
Misnon  Av<\  from  Fisher  PI.  to  trunk  sewer. 

Ohio,  Clevelunil — City  will  install  new  sewer  in  East  C5th 
St.      Robert   Hoffman,   City  Kn^r. 

Oiiio,  (levoiaiid — Plans  being  prepared  by  R.  Winthrop 
Pratt.  City  Sanitary  Engr.,  for  outfall  sewer  for  Newburgh 
.^evvage-dispo.sal     plant.        Estimated     cost,     $200,000. 

Ohio,  Hamilton — State  Board  of  Health  consider  plans 
for  proposed  sewer  system.  F.  E.  Weaver,  Citv  Engr.  Noted 
Feb.     :!. 

Ohio,  Middietonn — City  Commissioners  will  install  sewer 
system.     W.  C.  Moirison,  City  Engr. 

Ohio.  IVniioieon — City  will  sell  .$.'5,093  bonds  for  sewer 
system  and  improving  streets. 

Ohio,    Newarit — See    item    under    "Streets    and    Roads." 

Oliio,  Saieni — City  will  install  sewer  in  Elm  St.  under  main 
line  of  Pennsylvania  Co.  to  trunk  line  sewer.  B.  M.  French, 
City   Engr. 

Ohio,  Springfield — Citizens  will  vote  Mar.  IG  on  following 
bond  issues:  $.'>.0()0  for  storm  sewers  in  Water  and  Miami  St., 
$10,000  for  paving  Miami  St.,  $S,000  for  paving  other  streets, 
and  $8,000  for  storm  sewers  in  other  streets.  M.  J.  Bahin, 
City   Engr. 

Oliio,  Toledo — City  will  install  sewer  in  Upton  Ave.  from 
Sylvania  Ave.  to  Ten  Mile  Cieek.  Estimated  cost,  $150,000. 
Herbert    McKechnie,    Cit.v    Engr. 

Ohio,  WooNter — Bids  will  be  received  by  Director  of  Public 
■Service,  until  Mar.  S  for  sanitary  sewer  in  Walnut  St.  O.  B. 
Cierow,   Cit.v   Engr. 

Ohio,  YoungHtown — Contract  for  sewer  in  Mill  Creek 
District  will  soon  be  awarded.  Frank  Little,  City  Engr. 
Noted   Dec.    30. 

Ohio.  Young.stown — (Official) — Bids  will  be  received  by  J. 
P.  Edwards,  City  Audr.,  until  2  p.m.,  Feb.  21,  for  purchase  of 
$18,000   bonds   for  improving   and   constructing   sewers. 

Ind..  Ft.  Wayne — Board  of  Public  Works  authorized  con- 
struction   of    cast    end    sewer. 

Ind.,  Hammond — Bids  will  be  received  by  Board  of  Public 
Works,  until  Feb.  21,  for  sewer  system  in  Calumet  Ave. 
from  river  to  Conkey  Ave.  Estimated  cost,  $215,563.  Noted 
Jan.    20. 

Ind.,  Huntington — City  will  install  sewers  in  Fredeiick  .and 
Lafontaine  St.      Paul  E.  Latchen,   City   Engr. 

Ind.,  I.oganHport — City  will  install  new  sewer  over  railroad 
company's  right-of-way  from  Berltley  St.  to  !)th  St.  in  Duret  .St. 

Ind.,  LoganKport — Plans  being  prepared  for  sewer  in  To- 
ledo St.  Estimated  cost,  $300,000.  H.  H.  Thompson,  City 
Engr. 

Mich.,  Flint — City  contemplates  sewers  and  water  mains 
in  Edington.  Greenlee,  Belvedere  and  .South  Saginaw  St.  E.  C. 
Shoecraft,   City  Engr. 

lii.,  Aurora — Citv  will  install  storm  sewer  in  Downer  PI. 
Myron  J.   Tarble,   City   Engr. 

lii..  Champaign — City  plans  expenditure  of  $30,000  for 
improving    sewerage    system.      Fred    C.    Lohmann,    City    Engr. 

Hi.,  Chicago — Citizens  contemplate  drainage  system  in 
spring,  near  Arlington  Heights,  Cook  County.  Estimated 
cost,  $75,000.  Ewing  &  Project,  111  West  Monroe  St.,  Chi- 
cago,   Engr. 

HI.,  Christian— Contract  for  3, 700-ft.  of  30-in.  pipe  for  storm 
sewer  will  soon  be  awarded.  Estimated  cost,  $11,000.  C.  1". 
Lycan,    City    Engr. 

lil.,  KaMt  St.  Louis — Bids  will  soon  be  received  for  repairing 
outlet  sewer  in  southern  part  of  city.  Estimated  cost,  $15,000. 
E.   F.   Harper,   City   Engr. 

lil.,  Mar.shail — Plans  being  prepared  by  W.  R.  Paige,  Rose 
Dispensary  Bldg.,  Terre  Haute,  Ind.,  for  10  blocks  of  storm 
sewers.     Bids  will  be  received  about  Apr.  1. 

■\Vis.,  IVorth  Milwaultee — City  retained  H.  C.  Webster,  Con- 
sult. Engr.,  303  M.  &  M.  Bank  Bldg.,  Milwaukee,  to  prepare 
plans  for  4,000  ft.  of  storm  sewei-,  24  to  39-in.  vitrified  clay 
pipe,  and  5,300  lin.  ft.  of  12-in.  c.i.  water  mains. 

Iowa,  Kenwood — Bids  will  be  received  al)OUt  Mar.  1  for 
sewer.age   system.      Bids   opened   .Tan.    25    rejected. 

Iowa,  Keotn — Bids  will  be  received  until  Feb.  Ifi  for  1  Vi  mi. 
sanitary  sewers.  13  concrete  or  brick  manholes,  5  flush  tanks, 
with  fittings  and   piping.      W,   F.   Stoutner,  Town   Clk. 

Iowa,  Ottumwa — City  Commissioners  passed  resolution  for 
storm  and  sanitary  sevveis  in  South  Milner  St.  J.  F.  Brady, 
City    Engr. 

Minn.,  Little  Fails — Citizens  petitioned  City  Council  for 
new  sewer  system. 

Minn.,  Mountain  Laiie — Bids  will  be  received  bv  Village 
Council,  until  Feb.  17,  for  sewer  system.  C.  W.  Grove, 
Windom,    Engr. 

Minn.,  St.  Paul — Citv  Council  passed  preliminary  order 
for  storm-sewer  system"  for  St.  Anthony  Hill  section.  Esti- 
mated   cost,     $500,0"00.       Noted    Dec.     23. 

Kan.,  I.ineoin  Center — (Lincoln  post  office) — City  Cf)uncil 
investigating   cost   of  sewer   system. 

Kan.,  McPherNon — Plans  being  prepared  by  H.  A.  Rowland, 
City  Engr.,  for  sewage-disposal  plant  and  new  sand  filters 

Kan..  Neodeshu — Citv  contemplates  sewage-disposal  plant 
in  spring.  Estimated  cost,  $25,000.  Black  &  Veatch,  Inter- 
State  Bldg.,  Kansas  City,  Mo.,   Engr. 

Kan.,  01»eriin — Citizens  contemplate  sewer  system  in 
spring.     J.   U.   Peters,  City  Clk. 


Kan..  Saiina — City  contemplates  additions  to  sewer  system 
in  spring.      P.  J.   \V'akenhut.   City    Kngr. 

Kan.,  Wichita — City  contemplates  extending  sewer  s.y8- 
tem.      Estimated    cost,    $175,000.      Bert    Wells.    City    Engr. 

Mont.,  Poison — Bids  will  be  received  by  ('ity  Clerk,  until 
jMar.   B,  for  sanitary  sewer  system.     Long  &  Olson,  Engr. 

.Mo.,  Chiliieothe — Citv  Council  api)roved  plans  for  new 
sewer  from   Calhoun  St.   to   Elindalc   Rd.    north   of   Elm   St. 

Tex.,  DniiaN — County  Commissioners  contemplate  new 
septic    tank     sewerage    system     at    county     farm. 

'l>x.,  Kl  Paso — City  contemplates  sewage-disposal  plant. 
Estimated   cost,   $50,000 

Tex.,  Vorktown — Business  Men's  Club  Interested  in  sewer 
system  for  Yorl^town. 

Utah,  Ogden — City  will  complete  underground  sewer  sys- 
tem.    Washington  Jenkins,   City   Engr. 

\>v.,  Klkff — Citizens  will  soon  vote  on  $30,000  bonds  for 
sewer    system. 

Ore.,  Portland — (Official) — Bids  will  be  received  until  Feb. 
IC  for  East  G5th  and  East  Burnside  St.  sewer  with  main  trunk 
sewer  in  East  Gilsan.  Estimated  cost,  $4,4S3.  Philip  H. 
Dater,  City  Engr.     Noted  Jan.   20. 

C'ailf.,  FreMno — Mountain  View  Cemeter.v  Association  will 
install  sewer  system  in  cemetery.  Estimated  cost,  $10,000.  B. 
E.  Cronkite,  City  Engr. 

t'niif.,  Lo«  Angeles — Preliminary  plans  being  prepared  for 
sewage-disposal  plants,  one  at  Hyperion,  the  other  at  Los 
Angeles  Harljor.  10stimate<l  cost,  $150,000.  Homer  Hamlin, 
City    Kngr. 

Calif.,  Sacramento — City  will  install  sewer  system  be- 
tween Sump  So.   1   and  Sump  No.   2.     Estimated  cost,   $109,000. 

Calif.,   Seal   lleaeh — See   item   under  "Water- Works." 

Uue.,  Montreal — Bids  will  be  received  by  Board  of  Com- 
missioners until  Feb.   15   for  West  Broadway  sewer. 

Ont.,  Hamilton — City  Council  contemplates  sewer  in  Mount- 
wood  Ave.,  and  alteration  to  several  sewers.  A.  F.  Macallum, 
City   Engr. 

Ont.,  London — Plans  being  prepared  by  Chipman  &  Power. 
Engr.,  Mail  Bldg..  Toronto,  for  extensions  to  storm  sewer. 
Estimated    cost.     $160,000. 

Ont.,  Toronto — R.  C.  Harris,  Works  Comr.,  recommended  a 
number  of  sewer  connections  be  made  between  city  sewers  and 
those  of  York  township. 

B.  C,  South  Vancouver — City  Council  will  install  54-in. 
monolithic  sewer.    Estimated  cost,  $6,500.     R.  B.  Bennett,  Engr. 

Rids   In    and    Contracts    Awarded 
.Mass.,  East  Boston — (Boston  post  office) — Contract  for  con- 
crete sewer  in  Frankfort  St.  awarded  to  JAMES  J.  COUGHLIN 
CO.,   43   Treniont  St.,    Boston.      Estimated   cost,   $32,886.      Noted 
Feb.  3. 

ST.  Y.,  New  York — (Borough  of  Bronx) — Low  bidders  for 
sewer  in  Merriam  Ave.  between  Ogden  Ave.  and  West  170th 
St.  were:  P.  Diminno  Construction  Co.,  233G  Gambreling  .Vve., 
New  York,  at  $7,335;  Tony  Lapadula,  at  $7,900;  F.  M.  Palladino, 
at   $7,802. 

!V.  J.,  Jersey  City — Low  bidder  for  30-in.  brick  circular 
sewer  in  Henderson  St.  between  14th  and  18th  St.  was  Patrick 
Connolly,  13  East  Hamilton  PL,  Jersey  City,  N.  J. 

Penn,.  Philadelphia — Contract  for  sewer  in  Delaware  Ave. 
from  Mifflin  to  Snyder  St.  awarded  to  E.  H.  VARE,  Lincoln 
Bldg.,  Philadelphia.     Estimated  cost,   $150,000. 

Penn.,  Philadelphia — Bids  received  by  Department  of 
Public  Works,  Feb.  2,  for  branch  sewer  in  2nd  St.  were  as 
follows:  Peter  Ellis,  3342  North  11th  St.,  Philadelphia,  at 
$11,000;  Joseph  Lombard!,  Lincoln,  Bldg.,  Philadelphia,  at 
$11,900;  Joseph  Perna,  65th  and  Callowhill  St.,  Philadelphia,  at 
$12,400. 

Ohio,  Cincinnati — Lowest  bid  received  by  Board  of  Pub- 
lic Service,  for  making  house  connections  with  sewer  and 
water  mains  submitted  by  Hollander  Plumbing  Co.,  at  $12,610. 

Ohio,  Cleveland — (OHi<ial) — I>ow  bidder  for  sewers  in  Jen- 
nings Rd.  from  Spring  Rd.  2,130-ft.  north;  in  Prospect  Ave. 
from  East  22d  to  East  40th  St.  was  C.  W.  Jackson,  107-14 
Amor  Ave.,  Cleveland,  at  $11,877.  Robert  Hoffman,  City  Engr 
Noted  Jan.    27. 

Ohio,  Mansfleld — Contract  for  sewage-disposal  plant 
awarded  to  OHIO  VALLEY  CON.STRUCTIO.N  CO.,  Cincinnati. 
Estimated  cost,  $74,055.  J.  W.  Hazelton,  City  Engr.  Noted 
Nov.    11. 

Ind.,  Gary — Board  of  Public  Works  awarded  contract  for 
local  sewer  No.  50  to  A.  P.  MIOLTON.  Estimated  cost,  $5,960. 
W.  J.  Fulton,  City  Engr.     Noted  Feb.  3. 

Ind.,  Indianapolis — Contract  for  sewer  in  Miley  Ave.  award- 
ed   to    FEDERAL   CONTRACTING    CO. 

Mich..  Detroit — Contract  for  new  sewer  in  Parent  and  Giles 
,\ve.  awaided  to  MERLO,  MERLO  &  RAY,  Windsor,  Ont. 
Estimated  cost,   $38,190.      E.   H.   McCormick,   City   Engr. 

Mich.,  Flint — (Official) — Work  on  sanitary  sewer  in  State 
.St.  from  .St.  John  St.  to  Michigan  Ave.,  in  Orville  St.  from 
.Saginaw  St.  east  to  angle  of  street  will  be  done  by  day  labor. 
E.  C.  Shoecraft,  City  Engr.     Noted  Feb.  3. 

Wis.,  Milwaukee — (Official) — Contract  for  extending  inter- 
cepting sewer  svstem.  Contract  No.  19  and  19A  awarded  to 
WESTERN  FOUNDATION  CO.,  St.  Paul,  Minn.,  at  $192,800. 
Noted   Jan.    20. 

Wis.,  Milwaukee — (Official) — Contract  for  extending  inter- 
cepting sewer  svstem.  Contract  No.  18  awarded  to  JENNINGS 
&  RO.SS.,  LTD.,  Toronto.  Ont.,  at  $206,529.  T.  Chalkley  Hatton, 
Ch.   Engr.     Noted  Jan.  27. 

Mo.,  Kansas  City — Lowest  bid  for  storm  water  and  sani- 
tary sewer  in  district  from  3Ist  St.,  Denver  and  Lawnd.-ile 
\\e.     submitted     bv     I^eo     Koehler,     Kansas     City,     at     $81,491. 
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i'ull/..  AuU.M'h— Clly  TiiiMtiiH  aw.inliMl  cdiiI  i  ,i.t  for  hIoimi 
SPWUIH  wyNtiMii  to  ANTIOI'll  1 1  A  l(  1  >\V  A  It  i;  AM'  hT  l!.\  I'lM 'It  !■; 
CO.      lOxtliniiti'd    ('(iHl,    f33.l:.i> 

i.  \iin  \4;i': 

I'roiMmfil    W  )>■  k 

MnNN.,  Siirliiunclil  l''ri'il  H.  t'lniU,  Stipt.  SIiim'I  ami  lOiml- 
lU'ciliiK  l>i|,l.  in  liiMM-  lit  rulililMh  linliirnilluK  plaiil.  INtl- 
inalfil   i-ONl.   J  i;.. (Mill. 

\.  v..  llix-lifMltT -Plans  lii'liiK  prcpariMl  fur  khiIi.ik''  <1I.m- 
Iio.-.al   plain.      Ki.'.l.Tlik   T.    Klwood,   City    KiiKr. 

Olil»,  Akron  I'lly  ronlcinplati-H  iiiunifipiil  Kiiiliani'  iiiiIo.'kI- 
Imk    .slalhiii.      lO.MtliiiaUxl    coHt,    $:i,li(lll. 

«iillf..  l''rcNii<>  ItldH  will  lie  n-ccl veil  until  I'VIi.  LM  liv  VV. 
U.  U,\an.  Clly  <MU.,  lor  dl.spo.sal  of  Kiirl>ii^;>'  I'l'i'  pciloil  ut  '.'0 
joais,      Not 0(1   July    :;!!. 

IIIiIn    III    iiiiil    CoiilriK-tM    Atvardol 
Knii.,      W  Ichltii      Ciiiitiail      loi-      2-.stiii\      <l.s<M-ia(  In*,'      pl.int 
awaiiltMl     t(i    K.     A.     I'.K.WSO.M.     WIchlla.       INtlniatoil    cost    he- 
twi-on    jri.OlH)    ami    ^Ki.dOO.      Noted    Nov.    11. 

.STItlOIO'l'.S    .\M)    lt(>.\I)S 
l*r<>|M>NfiI  Wiirk 

MnliK'.  Sciirliorti  -F.ids  will  bo  roi'olvod  by  Stato  HlKliway 
O<ininiission,  .\uKUsta.  until  11  a.m.,  Feb.  23,  for  highway  from 
Soarboro  to  !<aoo. 

H.  I.,  >\  ooiiNoekt'l — City  appropiinted  $1,SS,000  for  K^ranilc 
paviiin;  $72.0(1(1  for  asphalt  binder  and  .$:)", 000  for  sewers  and 
surface  cuains.      I''.   A.   Mill.s,   City   lOnnr. 

N.  v..  CiiniiiiilaiKun — Improved  Roads  Committee  h.Ts 
advised  Koaid  of  Supervisors  of  Ontario  County  that  following 
roads  will  be  oonstructed  by  State  Highway  Commission 
during  ye.-vr:  Hoad  from  Chapin  throuKh  Shortsville  and  .Man- 
chester to  Wayne  County  line;  Atlanta  thiough  N.iplos  to 
Hristol  Sprinss;  I'helps  throuKh  Oaks  Corners  to  connect  with 
Cencva-H.Nons   ltd. 

I'ciiii.,  Knil.stoii — (New  BriKhton  post  ofllce) — Citizens  voted 
$14,001)  bonds  for  curbing  and  paving  road  leading  from  arcli 
of  I'ittsburgh  &  Lake  Krle  R.R.  to  borough  line. 

I'enn.,  Natrona — City  plans  to  pave  5th  Ave.  from  Lock  to 
Corbet  St. 

Md.,  CumbrrlaiMl — West  Virginia  Pulp  and  Paper  Co. 
offered  proposition  to  Road  Directors  to  construct  concret* 
road  approximately  4,000-ft.  long  and  build  (concrete  wall 
about  2.0()0-ft.  long  in  exchange  for  right-of-way  for  railroad 
yard.s.      Kstimated    cost,    $10,000. 

Va.,  Norfolk — City  plans  to  close  Armistead  Bridge  Rd. 
between  Leigh  and  Claremont  Ave.  and  extend  Baldwin  St. 
to  Leigh  Ave.      F.  L.  Gibboney,   City    Engr. 

Va.,  UlclinioiKl — Rural  Road  Improvement  Committee  is 
back  of  a  project  to  construct  highwa.v  from  eastern  shore  of 
Old  Point  Comfort  to  White  Sulphur  Springs,  about  400  mi. 
J.   Sheppard   Potts,   Chn. 

W.  Va.,  i'lny — Election  will  be  held  Mar.  7  in  Clay  County, 
Clay  District,  to  vote  on-  $100,000  bonds  for  road  work. 

AV.  Va..  I'arker.slnirB — City  Council  appropriated  $82,775  for 
brick  paving  and  $4ri,00G  for  concrete  paving.  Contracts  will 
be  awarded   about   Mar.   1.     T.  L.   Higgs,   City   Engr. 

IV.  ('.,  Vadkinvllle — S.  Carter  Williams  is  interested  in 
project  to  construct  road  through  East  Bend,  Fall  Creek  and 
Boonville    Townships,    Yadkin    County. 

(ia..  Darien — (Otflcial) — Bonds  for  $20,000  voted  for  road 
improvements.      Noted    Jan.    27. 

(ia.,  Douglas — City  plans  to  pave  streets  in  business  sec- 
tion. 

Ga.,  Savannah — City  will  pave  4()th  St.  E.  R.  Conant,  City 
Engr. 

Ala.,  Camden — (Offlcial) — Bids  will  be  received  by  J.  N. 
Stanford,  Chn.,  Comrs.  of  Wilco.x  County,  until  2  p.m.,  Feb.  21, 
for  road  running  from  Snow  Hill,  east  and  west,  about  16  mi., 
and  road  from  Camden-Oak  Hill  Rd.  toward  Tilden,  about  6  mi. 

M1.SS.,  Canton — Bids  will  be  received  until  Mar.  6  for  20  mi. 
of  gravel  roads  for  Madison  County,  District  No.  2.  Estimated 
cost,  $80,000.     X.  A.  Kramer,  Magnolia,  Engr.     Noted  Jan.  27. 

Miss.,  ('olumbiis — Road  Commissioners  of  Lowndes  County, 
Districts  Nos.  1,  2  and  4,  authorized  appropriation  of  $123,000 
for  roads. 

La.,  IVeiv  Orlean.s — Automobilists  of  New  Orleans  and  resi- 
dents of  Point-a-la-Hache  are  interested  in  plan  to  extend 
shell  road  running  from  New  Orleans  to  Point-a-la-Hachc, 
50  mi. 

Tenn.,  Jasper — Commissioners  of  Marion  County  will  sell 
$100,000  bonds.     Proceeds  will  be  used  for  road  improvements. 

Ohio,  Bryan — County  Commissioners  granted  petition  of 
property  owners  in  Florence  Township  for  improvement  of 
about  3%   mi.  of  Bryan-Edon   Rd. 

Ohio,  Canton — Citv  will  sell  $24,700  bonds  for  improving 
10th  St.,  N.  W.,  14th  St.,  N.  W.,  and  5th  St.,  N.  W.;  al.so  $20,400 
bonds  for  Improving  8th  St.,  N.  E.  and  Carnahan  Ave.,  N.  E. 
William   E.    Sarver,   City   Engr. 

Ohio,  Canton — City  Council  passed  ordinance  for  improving 
Sherrick  Rd.,  S.  E.,  from  Gonder  Ave.,  S.  E.,  to  east  corporation 
line. 

Ohio,  East  Liverpool — Chamber  of  Commerce  and  Auto- 
mobile Club  have  asked  Commissioners  of  Columbiana  County 
to   expend   approximately   $742,000   for  road   improvements. 

Ohio,  Galion — Resolution  to  pave  Grove  Ave.  passed  by 
City   Council.      Estimated   cost,    $4,300. 

Ohio,  Girard — A.  Pritchard.  Member  of  City  Council,  recom- 
mended constructing  sidewalks  on  north  side  of  James  St. 
and  on  St.  Clair,  Stewart  and  Franklin  Ave.  F.  M.  Lillie,  City 
Engr. 

Ohio,  Jefferson — Bids  will  be  received  by  F.  G.  Brown,  City 
Clk.,  until  noon.  Feb.  18,  for  purchase  of  $14,000  bonds, 
proceeds   of  which    will   be   used    for   paving   Main   St. 


Ohio,  .l<-ll'<TMon  Aecordlng  to  proHH  ropoitM  Hliito  and 
iiMiiil\  iilaiiH  Id  ((MiHlruit  brick  roiid  from  JilTerMon  to  DorHot, 
neri    Willi    Irunk    lln<-    road    to    A«lilabulii. 

Ohio,  >llddlfto««ii  Clly  contompliitoH  nii vlng  4th  .St.  Iiotwccn 
Main  .iimI  Wal.  i  St.,  Clliilon  St.  I.iitween  Miami  and  Erie  Canal 
mill    HiKilli    leiirilnal    of   Cliiitoii    St. 

Ohio,  Mt.  (;ll<-ad  (<illl.lal)  HIdH  will  bo  received  by 
CoMiinlHHloii.iH  of  Morrow  Coiiiitv  until  1  ii.in,,  Feb.  25,  for 
Improving  Fargo-SIpe  ltd.,  WoHtliold  TowiiHliip;  Heecli-Grovo 
ltd..  Glli'ail  and  Canaan  Township,  and  Taylor-Wreiin  Ud., 
Cana;iii    Township. 

Ohio,  .\<-»nrk  (Olllclal)  — HldH  will  bo  received  bv  A. 
Nelson  |)<idd,  Atidr.,  niilll  noon,  Feb.  IH,  for  purchuHe  of  $73,300 
Ixiiiils  lor  pavliin,  ciirlilnK  atiil  Howering  various  Htre<!tH  and 
avoniios.      Chailcs    II.    Wells,    City    lOngr.      Noted    J.-m.    (i. 

Ohio,  IMew  I'hiladelphia- State  Illgliwav  l)(M>art iiient  will 
appiopriale  $17,1100  toward  rojid  ImprovementH  In  Tuscarawaa 
County. 

Ohio,  Smlthvlilr — CommlHsloncrB  of  Wayne  County,  Wooii- 
ter,  potitloni-d  by  citizens  of  Smithvllle  mid  Green  TownHhlp 
to    ii.ive    road    between    Smithvllle    and   Urrvllle,    5    nil. 

Ind.,  AndcTNon  —  libls  will  bo  received  by  <V>inmlHsloners  of 
Madison  County  until  10  a.m.,  Feb.  23,  for  road  In  Ander«on 
Township. 

Ind.,  lOvniiMvllle — Bids  will  be  received  by  C.  V.  Beard. 
Audi-,,  Coitus,  of  Vandoibiiigh  County,  until  10  a.m.,  Feb.  24, 
for   rock    ro.id    in    Perry   Township. 

Ind.,  Ft.  Wayne — Bids  will  be  received  by  Commissioners  of 
Allen  County  until  10  a.m.,  F(-b.  23,  for  road  In  Eel  River 
Township.       William    Johnson,    Audr. 

ind.,  IndlanapollH — Bids  will  be  received  by  Board  of  Public 
Works  until  10  a.m.,  I''eb.  14,  for  Improving  alley  south  of 
H'lth  St.  from  Delaware  St.  to  I'ennsylvania  Ave,  B.  J.  T. 
Jeup,    City    ICngr. 

Intl.,  IndlannpoIlN — Bids  will  be  received  by  Board  of  I'ubllc 
Works  until  1(1  a.m.,  li'ob.  14,  for  grading  and  paving  Talbott 
Ave.      I!.   J.   T.   Jeup,   City    Engr. 

Ind.,  IndinnaixiIlN — Bids  will  be  received  bv  Board  of  Public 
Works  until  1(1  a.m.,  l-'eb,  14,  for  imiiroving  Broadway  from 
42(1  to  44tli  St..  .and  from  44th  to  4fith  St.,  iilso  from  Fall  Creek 
Blvd.   to  2»th  St.     B.  J.   T.  Jeup,   City  Engr. 

Ind.,  Lebanon — Bids  will  be  leceived  bv  W.  P.  Smith,  City 
Clk.,  until  7:30  pi.m.,  Feb.  28,  for  paving  West  Washington  St. 
from   North  Lebanon   to  Lafayette  Ave. 

Ind.,  Pern — liids  will  be  received  by  Frank  K.  McElhenv, 
Audr.,  Comrs.  of  Miami  County,  until  noon,  Feb.  28,  for  gravel 
roads   in    Perry,    Butler,    Harrison    and   Jackson   Townships. 

Ind.,  South  ilend — Plans  being  C(msidered  by  Board  of 
Puiilic  Works  for  paving  Michigan  St.  from  La  Salle  Ave.  to 
South    St. 

Ind.,  Vincennes — Board  of  Public  Works  approved  plans  for 
improving  8th  St.  from  Willow  to  Wabash  Ave.  Harry  Watts, 
City   Engr. 

Mich.,  Eaton  Rapids — City  postponed  election  to  vote  on 
bonds  for  street  paving  from  Felj.  7  to  14  and  will  vote  on 
$17,000  instead  of  $13,000.     Noted  Jan.   20  and   Feb.   3. 

III.,  Belle-iille — Bond  issue  of  $1,500,000  is  contemplated 
for  road  improvements  in  St.  Clair  County.  David  O.  Thomas, 
County   Highway   Supt. 

III.,  liloftmington — City  plans  to  pave  Center,  Front,  Madi- 
son, South  Main  and  Division  St.     E.  H.  Packard,  City  Engr. 

III.,  Freeport — Board  of  Local  Improvements  contemplates 
expenditure  of  between  $30,000  and  $40,000  for  paving.  C.  S. 
Hepner,   City  Engr. 

III.,  Peoria — Board  of  Local  Improvements  plans  to  pave 
Richmond   Ave.    from    Knoxville   to   Elizabeth   St. 

III.,  Sullivan — (Official) — Board  of  Local  Improvements 
will  award  contract  for  improving  Water  St.,  Mar.  6.  Claude  I... 
James,   Mattoon,    Engr. 

Wis.,  Green  Bay — Brown  County  will  construct  80  mi.  of 
concrete   roads.      Estimated   cost,   $650,000. 

Wis.,  New  London — Bids  will  be  received  until  8  p.m.,  Feb. 
15,  by  C.  J.  Thompson,  City  Clk.,  for  furnishing  235,000  sq.ft. 
of  reinforcing  metal  and  concrete  street  paving  work. 

AVis.,  Racine — Central  Booster  League  plans  to  pave 
Douglas   Ave.    with    brick. 

Wl.s,,  Washburn — Plans  being  prepared  for  paving  Bayfield 
St. 

Iowa.  Clear  Lake — Citv  plans  to  pave  number  of  streets. 
F.   B.    Stillman,    City   Clk. 

Iowa,  Council  BlulLs — Commercial  Club  is  back  of  project 
to    pave    Ave.    A. 

loiva,  Grinnell — City  plans  to  pave  about  50  blocks  during 
year. 

Iowa,  Oakland — Plans  being  considered  by  City  Council 
for   paving   3   mi.   in   residential  section   with   concrete. 

Minn.,  Minneapolis — North  Side  Commercial  Club  will 
petition  City  Council  to  resurface  Washington  Ave.  from  5th 
to  24th  Ave.,  Plymouth  Ave.  from  Washington  to  Pennsylvania 
Ave.,  20th  Ave.  from  Washington  Ave.  to  Crystal  Lake  Rd. 
and   Crystal  Lake  Rd.  to  26th  Ave.      F.   W.   Capplin.  City  Engr. 

Minn.,  St.  Cloud — City  Commisisoners  plan  to  pave  a  num- 
ber  of   streets. 

Minn.,  St.  Paul — Bids  will  be  received  by  Commissioners  of 
Ramsey  County  until  10  a.m.,  Feb.  21,  for  improving  number 
of  county  roads. 

Minn.,  St.  Paul — Bids  will  be  received  by  Aagust  Hohen- 
stein.  Pur.  Agt.,  until  Feb.  14,  for  furnishing  crushed  granite 
or  trap  rock  and  crushed  limestone  for  street  work  during 
year. 

Minn.,  Slayton — Plans  being  considered  by  City  Council  for 
paving  various  streets. 

Kan.,  Ft.  Scott — County  plans  macadam  road  between  Ft. 
Scott   and   Redfield.     N.  J.   Rose.  County  Clk. 
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Kan.,  Lawrence — City  contemplates  expenditure  of  $28,000 
for  15,000  sq.yd.  brick  paving.     E.  H.  Oruniniond,  City  Engr. 

Knn.,  Topeka — Bids  will  soon  be  received  for  paving  from 
90,000  to  100,000  sq.yd.  of  streets  with  brick  and  asphalt.  A. 
R.   Young,   City  Engr. 

lMel>.,  MeCook — City  plans  to  pave  portions  of  several 
streets.     J.  \V.  Chase,  City  Engr. 

Mo.,  KanxaN  City — Plans  being  prepared  for  boulevard  from 
7th  St.  along  Jersey  Creek  to  ISth  St.     Curtis  Hill,  City  Engr. 

Mo.,  Liltorty — Election  deferred  indefinitely  to  vote  on  $100,- 
000  bonds  for  roads  for  Clay  County,  Excelsior  Springs  Road 
District.      Noted   Nov.    18. 

Ark.,  JoneNboro — City  plans  to  create  paving  district  to 
pave  6  mi.  in  residential  section  with  concrete.  Benjamin 
Eddien,  City  Engr. 

Tex.,  Austin — Attorney  General's  Department  has  approved 
$35,000  bond  issue  of  De  Witt  County,  Road  District  No.  3,  for 
road  improvements. 

Tex.,  nonhani — Election  will  be  held  Feb.  19  to  vote  on 
$7,500  bonds  for  paving. 

Tex.,  Carrlzo  SprlnsK — Commissioners  of  Dimmit  County 
contemplate  an  ex])enditure  of  $40,000  for  road  improvements. 

Tex.,  Lookhart — Election  will  be  held  Feb.  12  in  Caldwell 
County,  Road  District  No.  2,  to  vote  on  $10,000  bonds  for  road 
work. 

Tex.,  Madlssonville — Election  will  be  held  in  Madison 
County  to  vote  on  $200,000  bonds  for  roads. 

Tex.,  Oakville — Election  will  be  held  Feb.  14  to  vote  on 
$40,000  bonds  for  improving  roads  in  District  No.  1. 

Tex.,  Orange — Bonds  for  $25,000  sold  for  street  improve- 
ments. 

Tex.,  Ozona — Commissioners  of  Crockett  County  contem- 
plate an  expenditure  of  $2."), 000  for  road  work. 

Tex.,  Sweetwater — City  will  award  contract  for  paving  10 
blocks  and  intersections  in  Orient  Addition  in  spring.  H.  C. 
Hord,  Jr.,  City  Engr. 

Okla.,  Bartlesville — City  plans  to  issue  $24,000  bonds,  pro- 
ceeds of  which  will  be  used  for  paving. 

Okla.,  Benninc;ton — Citizens  of  Township  No.   9  voted   $25,- 

000  bonds   for  road   work. 

Okla..  LebiKh — Citizens  of  Township  No.  6  voted  $25,000 
bonds  for  road  improvements. 

Okla.,  TuLsa — Tulsa  County.  Skiatook  Township,  contem- 
plates issuing  $20,000  bonds  for  roads. 

Idaho,  niaokfoot — City  contemplates  expenditure  of  $100,000 
for  paving. 

Arix.,  Pboenix — Contract  will  soon  be  awarded  for  204,458 
sq.yd.  of  paving  and  98,946  lin.ft.  curbing.  Fred  N.  Holmquist, 
City  Engr.     Noted  Jan.  6. 

Wash.,  Taconia — (Official) — Bids  will  be  received  by  Com- 
missioners of  Pierce  County  in  March  for  grading  and  paving 
Mountain  Rd.  and  Pacific  Highway.  Estimated  cost  between 
$80,000  and  $120,000.  Davis  H.  White,  County  Engr.  Noted 
Jan.    20. 

Calif.,  Fre.sno — Pacific  Improvement  Co.  has  appropriated 
$100,000   for  street  improvements  in  Alta  Vista  Tract. 

Calif.,  Hanford — City  plans  to  construct  several  miles  of 
sidewalks. 

Wash.,  Olynipia — William  Yeager,  Engr.  of  Thurston 
County,  directed  to  prepare  plans  for  paving  1%  mi.  of  Pacific 
Highway.  Estimated  cost,  $15,000  per  mi.  A.  Gaston,  County 
Audr. 

Wash.,  Seattle — A.  H.  Dimock,  City  Engr.,  submitted  report 
to  Board  of  Public  Works  estimating  cost  of  paving  Bailey 
Ave.  at   $36,099. 

Wash.,  Seattle — A.  H.  Dimock,  City  Engr.,  submitted  report 
to  Board  of  Public  Works,  estimating  cost  of  paving  Thack- 
eray PI.  and  East  59th  St.  at  $20,000;  concrete  walks  on  West 
65th   St.   at   $25,000. 

Wash.,  Walla  Walla — City  will  award  contract  about  Mai-. 

1  for    100,000    sq.yd.   hard   surface   pavement.     W.   R.   Rehorn, 
City  Engr. 

AVash.,  Winlock — City  plans  to  pave  1st  St.  Estimated  cost, 
$12,000. 

Calif.,  Fresno — City  plans  to  pave  portions  of  1st  St., 
Kerckhoff,  Ventura  and  Santa  F6  Ave.     W.  H.  Ryan,  City  Clk. 

Calif.,  Hanford — County  will  soon  award  contract  for  high- 
way between  Hanford  and  Hardwick,  about  8  mi.,  and  bridges 
on  road  between  Lemoore  and  Stratford.  E.  F.  Pickerell, 
County    Clk. 

Calif.,  San  Die^o — Board  of  Supervisors  of  San  Diego 
County  plan  to  call  election  to  vote  on  $400,000  bonds  to 
repair  and  replace  roads  and  bridges  damaged  during  floods 
and   for  new   highways.      George   Butler,   County   Kngr. 

Cnlif.,  Selnia — Contract  will  soon  be  awarded  for  concrete 
highway   through  Selma.     Noted  Jan.   6. 

Calif.,  South  Pasadena — City  plans  to  pave  18  blocks  on 
Fremont   Ave. 

Calif..  Visalia — T^.  F.  McCabe,  City  Engr.,  preparing  plans 
for  14  blocks  of  paving. 

N.  B.,  Sackville — Town  Council  contemplates  expenditure 
of  $20,000  for  paving  Lome  and  Bridge  St.  Thomas  Murray, 
Clk. 

Bids  In   and   Contraets   Awarded 

N,  Y.,  New  Vork — (Borough  of  Brooklyn)  —  (Official) — Con- 
tract for  repairing  sidewalks  on  west  side  of  Berry  St. 
between  North  8th  and  9th  St.  and  25  other  locations  in  Wil- 
liamsburg District;  north  side  of  Driggs  Ave.  between  Sutton 
St  and  Morgan  Ave.  and  23  other  locations  in  Williamsburg, 
Bedford  and  Bushwick  Districts;  northeast  side  of  Flatbush 
Ave.  between  Malbone  St.  and  Lefferts  Av-e.  anijl  28  other 
locations  in  Flatbush  District  awarded  to  C.  J.  DOHERTY, 
230   14th   St..    Brooklyn.      Noted   Jan.    20. 


N.  J.,  Mt.  Holly — Board  of  Chosen  Freeholders  awarded 
contract  for  cleaning  roads  and  applying  thereon  to  MAN- 
W.\RING  &  CUM.Ml.VGS,  Philadelphia,  Penn.  James  Logan, 
County  Engr. 

.Md.,  Centerville — Commissioners  of  Queen  Anne's  County 
awarded  contract  for  Crumpton-.VIlllington  Rd.  to  MAJOR 
CONTRACTING  CO.,  Salisbury,  at  $11,307. 

W.  Va.,  Charleston — Contract  for  paving  portions  of  Kana- 
wha, Hale  and  other  streets  awariled  to  H.  M.  HUDSON, 
Charleston,  at  $45,624;  CENTRAL  ENGINEERI.N'G  CO., 
Charleston,  at  $12,908;  CASEY-REED  CO.,  Lexington,  Ky.,  at 
$!.•!, 616.      J.   .M.  Clark,  City  Engr. 

Ala.,  Hamilton  —  (Official) — Commissioners  of  Marion 
County  awarded  contract  for  graveling  10  mi.  of  roads  to 
BOYD  &  BRADSHAW,  Hackleburg.  S.  E.  Neill,  Engr.  Noted 
Jan.   20. 

Ohio,  Cincinnati — Board  of  Control  awarded  contract  for 
sidewalks  in  Districts  Nos.  1  and  3  to  CHARLES  KI'HL 
ARTIFICIAL  STONE  CO.,  at  $17,641,  and  BILLING  ARTI- 
FICIAL STONE  CO.,  Cincinnati,  at  $5,750,  for  District  No.  4. 
Frank   S.   Krug,   City   Engr. 

III.,  Danville — Commissioners  of  Vermilion  County  awarded 
contracts  for  25,000  bbl.  of  Portland  cement,  to  be  used  in 
construction  of  concrete  or  brick  roads,  to  DANVILLE  LI.MK 
AND  CEMENT  CO.,  and  125,000  bbl.  to  CHICAGO  I'ORTLAND 
CE.MENT   CO. 

III.,  KiK'in — (Official) — Contract  for  paving  Center  St.  and 
Porter  Ave.  and  Division  .St.  awarded  to  I.,OGAN  &  GIERTZ 
CONSTRUCTION  CO.,  Elgin,  at  $35,927,  and  $17,237,  respec- 
tively.    Noted  Jan.  13. 

111.,  fJalesburjj — Contract  for  paving  Pine  St.  awarded  to  J. 
B.   McAULRY,   Galesburg,  at  $19,992. 

III.,  Rock  Island — (Official) — Contract  for  paving  12th  St. 
with  brick  awarded  to  MCCARTHY  IMPROVEMENT  CO., 
Davenport,   Iowa,   at  $73,120.     Noted   Jan.   20. 

Iowa,  Des  Moines — Contract  for  paving  40th  St.  with  bitu- 
lithic  awarded  to  JAMES  HORRABIN  &  CO.,  Des  Moines.  F. 
N.  Carrs,   City  Engr.     Noted  Jan.   13. 

Minn.,  Duluth — Bids  were  received  for  paving  East  Superior 
St.  as  follows:  General  Contracting  Co.,  at  $44,650,  for  asphalt; 
E.  A.  Dahl,  Columbia  Bldg.,  at  $49,365,  for  creosoted  blocks; 
D.  H.  Clough.  Fidelity  Bldg.,  at  $43,066.  for  bitulithic;  an<l 
$38,660  for  concrete  with  sandstone  surfacing;  Olsen  &  John- 
son, at  $38,220,  for  one  course  concrete  trap  rock  surface,  and 
at  $36,507  for  concrete  with  gravel  surface.  John  Wilson, 
City  Engr.     Noted  Jan.   20. 

Minn.,  Duluth — Contract  for  paving  1  mi.  of  Duluth-St. 
Vincent  Highway  awarded   to  E.   A.   PERRINE,   Floodwood. 

Tex.,  Dallas — Citv  awarded  contract  for  grading  Zang's 
Blvd.  from  Viaduct  to  Bishop  St.  to  HENRY  CULLOM,  Dallas, 
at  $7,572.     J.  M.  Preston,  City  Engr. 

Mo.,  Kansas  City — Contract  for  grading  31,000  cu-yd.  on 
Blue  Ridge  Rd.  and  Troost  Ave.  extension  from  47th  St.  south 
awarded  to  E.  MEEGAN,  23rd  and  Hardesty  St.,  Kansas  City, 
at  $21,007. 

Ore.,  Portland — Contract  for  paving  portion  of  Bybee  Ave. 
awarded  to  OREGON  INDEPENDENT  PAVING  CO.,  294  East 
Salmon  St.,  Portland,  at  $9,181.     Noted  Jan.   20. 

Calif.,  Coronndo — Contract  for  completing  link  in  city 
boulevard  system  awarded  to  JOHN  ENGRBRET.SON,  at  $6,125. 

Calif.,  Los  Angeles— METROPOLITAN  CONSTRT'CTION 
CO.,  at  $6,352.  awarded  contract  for  0.99  mi.  of  5-in.  macadam 
in  Road  Improvement  District  No.  77. 

Calif.,  San  Bernardino— HIGHWAY  CONSTRUCTION  CO., 
at  $6,956,  awarded  contract  for  improving  Carter  Ave. 

Calif.,  San  Francisco — Board  of  Public  Works  awarded 
contracts  for  street  improvements  as  follows:  Valley  St.,  from 
Sanchez  to  Noe  St..  to  FLINN  &  TREATY,  at  $12,848;  37th 
Ave.,  from  Anza  to  Balboa  St..  to  OWEN  McHUGH,  at  $8, OSS; 
Winfleld  St.,  from  Coso  to  Esmeralda  St.,  to  F.  R.  RITCHIE, 
at  $6,020. 

IN'Dl'STRl.VL   AVORKS 
Proposed  Work 

Mass.,  .Vmesbury — G.  W.  J.  JIurphy  Co.  plans  additions  to 
plant  at  Carriage  Ave.  and  Morrill  St.     Estimated  cost,  $50,000. 

Mass.,  Boston — Richardson  &  Boynton  Co.  will  build  6- 
story  warehouse   on  Farnsworth  St. 

Mass.,  Haverhill — Tentative  plans  prepared  by  Roland  S. 
Simonds,  Arch..  Boston,  for  S-story.  66xl05-ft.  factory  on 
E.ssex  St.  for  Franklin  Associates.  Herbert  A.  Chase,  inter- 
ested. 

Mass.,  W^oreester — H.  J.  Hartnett  plans  garage  at  Franklin 
and    Vine    St.      Estimated    cost,    $50,000. 

Conn.,  New  London — New  London  Dairy  Co.  will  build  1- 
or  2-story,  36x67-ft.  creamery.  Payne  &  Adams,  New  London, 
Arch. 

Conn..  Plainville — Rockwell  Drake  Co.  will  build  1-story, 
100xl20-ft.   factory.     Burton  S.   Clark,  Hartford,   Arch. 

N.  Y.,  t;ienwood — Habirshaw  Wire  and  Cable  Co.,  Glen- 
wood,  has  merged  with  Electric  Cable  Co..  Bridgeport,  Conn. 
The  new  company  will  be  known  as  Habirshaw  Electric  Cable 
(^o.  Plans  being  prepared  for  additions  to  plant  at  Glen- 
wood. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Plans  being 
prepared  by  S.  L.  Waller,  Arch.,  154  Nassau  St.  (Borough  of 
Manhattan),  for  3-story  garage  and  storage  building  on  Bed- 
ford Ave.  for  H.  L.  Buttaner,  154  Nassau  St.  Estimated  cost, 
$20,000. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Plans  being 
prepared  bv  James  A.  Boyle,  367  Fulton  St.,  for  1-story,  45x 
100-ft.  garage  at  1084-86  Decatur  St.  for  William  Kahl.  Esti- 
mated cost,  $12,000. 

N.  Y.,  New  York — (Borough  of  Brooklyji)--P.  A.  Koch  & 
Co.,  524  Broadway  (Borough  of  Manhattan),  will  build  factory 
on  East  34th  St.  between  Ave.  J  and  K.  Estimated  cost, 
$50,000. 
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!W.  v.,  %«•»  Vork--(  HoriiUKli  of  l!ti)nldyti)  — I'lii  iin  ImIiiu' 
prcimruil  by  I..  S<IiI11Iiik<i'.  H'"  Vim  SI(kU<n  Avo.  for  r.dx  IIKI-f  t. 
KuniKi'  111  lilfmiuii-f  iiiul  I'rimH.vlviiiUii  Ave,  for  rvnUHN  I viiiilu 
Ai    Hlakr   t'oipoiiitloii    Kciilty    Co.      I'iHtlmatcd   coat,    $10, 011(1. 

IS,  v.,  \i'«  Vorh — (HorouKli  of  llrooUlyn) — IMiiiiH  inopart'd 
by  Wlllliiin  11.  I.udwiR,  1(1  roiirl  St„  for  1-  and  2-Btoiy.  BOx 
230-ft.  KiiriiKf  on  'Avtl  Avo,,  foi-  lUchard  Von  I^ichn's  Soiih,  2701 
Ave,  G.     KHtliualed  oOHt,  »»0.()00. 

IM.  v.,  \«Mv  York — (  lloroiiKli  "f  Hrooklyti) — n,  Wlntlnop  rt 
nl..  plaiiH  li-Htcvry,  r.OxlfiO-ft,  waii'hoiiHc,  ICNtlniatiMl  cunI,  $11,- 
000,  Waireii  »'i  flark.  4S!i  ,Mh  Ave.  (Moidunh  of  .Manhattan), 
Arch. 

\.  v..  »n-  V«»rk— (norouRh  of  AlanliattaiO  — (Dlllilal)  — 
PlaiiH  hiln^j  pi'i'jiared  by  K.  II.  .lanu'H  and  A.  \V.  C'ord<>n,  Arch., 
UN  Wi'sl  ir.th  St..  for  l-storv,  fiOxlMM  1 -ft.  narane  for  J, 
Hradliy,   ;Ut;   Wi-.st   lOBth   St,      lOst  lnial.<l   coHt,    $30,000, 

IV.    Y„    :Vew    York — (lloroiinh    of    Manluittiin) — I'laiiM    belnR 

?rel)aied  bv  .1.  C,  Cooker,  Ar<'h.,  2017  .lib  Ave,  for  5-,'»tory, 
BxlOO-ft,  Karate  at  West  I'Ind  Ave.  and  C.rith  St.  for  '1'.  K. 
Devln.',  83  West   Knd  .We.     ICmlniatcd  coKt,  $r.0,00(). 

N.  v..  \«'W  York — (Roroiiuli  of  .Manhattan  )  —  l'l!in.s  bclnK 
prepared  l>v  M.  .lo.s.'ph  Harrl.son.  fi3  I'ark  Uow,  for  fi-story. 
40xloo-ft.  nara^^e  at  20S-21O  lOast  7.'')th  St.  for  Harrv  KlHchil, 
World    ItlilK.      lOstlinated   cost,    .flO.OOO. 

IM.  Y'..  Now  Y'ork — (HorouKh  of  Manhattan) — Plans  prepared 
hv  KnRelbert  Nens,  703  We.st  171st  St.,  for  4-story,  2.'>x  1 00-ft. 
KnraKe  lit  703  West  171st  St.  for  lOntielbert  and  Catherine 
Neus, 

N,  Y.,  \ow  Y'ork — (norounh  of  Miinhattan)  —  (Onicial)  — 
Prellnilnarv  plan.s  belnp:  prepared  by  Francisco  &  ,Iacol)ii.'4, 
Arch.,  200  5th  .\ve..  for  factory  for  Norma  Co.  of  America,  1700 
Broadway.      Estimated    cost.    $300,000.      Noted   .Ian.    27. 

N,  Y'.,  Now  Y'ork — (Horouph  of  Manhattan)  —  (Offlclal)  — 
Pnterno  Construction  Co.,  2255  Hroadwnv,  contemi)lates  6- 
storv.  52.Gx!i6-ft.  p:ai"ape  on  67th  St.  Estimated  cost,  $GO,000. 
J.  C.  Watson.   271  West   125th   St„  Arch. 

N.  Y'..  Now  Y'ork — (BorouKh  of  Manhattan) — (Official)  — 
Plans  beinR  prepared  bv  Richard  A,  Wright,  Arch.,  101  Park 
Ave.,  for  l-storv.  7G.6xl36-ft.  brick  factory  at  I'ark  Ave.  and 
146th  St.  for  SiR-mund  Ullman  &  Co.,  14Gth  St.  and  Park  Ave'. 
Estimated    cost,    $15,000. 

N,  v.,  Onwoko — Ilavnes  Knitting  Co.  will  build  mill  at 
West   2nd    and    Sdhuyler   St. 

N.  Y'.,  «)y>«<or  Day — Plans  prepared  by  C.  P.  H.  Gilbert, 
Broadwav  and  25th  St..  New  York,  for  2-story  garage  for 
Mortimer  L,   Schiff,   ^32   5th   Ave.,  New   "Vork. 

N.  Y'.,  PouRhkoopHlo — Ganz  Air  System  Co.,  Inc.,  contem- 
plates  factory.     .lohn   Ganzer,   interested. 

N.  Y'.,  I'tleii— A.  G.  Boettger  will  build  2-  or  3-story,  60x160- 
ft.    bakery.      Estimated    cost.    $75,000. 

IN-nn.,  ChoNter — Scott  Paper  Co.  will  build  plant.  Esti- 
mated   cost.    $250,000. 

Poiin.,  Darby — Griswold  Worsted  Co.  will  build  silk  mill. 
Willard,  Case  &  Co.,   17  Battery  PI.,  New  York,  N.  Y.,  Engr. 

I>enn.,  RondinK — Fleck  Cigar  Co..  138  Orange  St.,  will  build 
4-story  addition  to  plant.     Estimated  cost,  $30,000, 

Md.,  Baltimore — Baltimore  Sheet  and  Tin  Plate  Co.,  recently 
organized  with  capital  ef  $3,000,000,  will  build  tin  plate  plant 
on  river  front.  J.  E.  Aldred,  24  Exchange  PI.,  New  York, 
N.  Y.,   interested, 

Md„  Baltimore — Contract  will  soon  be  awarded  for  garage 
at  27  South  Charles  St.  for  city.  Estimated  cost,  $90,000. 
Clyde  W.  Fitch,  Munsey  Bldg.,  Arch. 

Md..  Baltimore — J.  G.  Valiant  Co.  will  build  5-story  ware- 
house on  Clay  St.  Estimated  cost,  $18,000,  Edward  H.  Glid- 
den,   Baltimore,   Arch. 

Md.,  Havre  do  Graoe — Maryland  Metal  Cross  Tie  Co.,  627 
Jlunsey  Bldg.,  Baltimore,   will  build  foundry. 

Md.,  Security — Securitv  Cement  and  Lime  Co.  will  build 
potash  factory.     Estimated  cost,  $50,000.     John  J.  Porter,  Mgr. 

D.  C,  YY'ashingtoii — Plans  being  prepared  by  Macneil  & 
Macneil.  Arch.,  Union  Trust  Bldg.,  for  5-story,  24xl05-ft.  ware- 
house on  Linworth  PI.  for  Sidney  Bieber,  Riggs  Bldg.  Esti- 
mated cost,   $25,000. 

Y'a.,  Suffolk — Lummis  &  Co.  will  build  5-story,  4SxSS-ft. 
factory.      Estimated    cost.    $20,000. 

Y'a.,  Suffolk — Planters  Nut  and  Chocolate  Co.  will  build  5- 
story  factory  and  warehouse.     Estimated  cost,  $20,000. 

W.  Y'a.,  Clarksburg — Bids  will  be  received  about  Mar.  1  for 
50xl20-ft.  bakerv  on  Jackson  St.  for  Sanitary  Baking  Co. 
Estimated  cost,  $16,000.     Noted  Jan.  13. 

W.  Y'a.,  Huntington — Gwinn  Bros.  &  Co.  will  build  5-story 
reinforced-concrete  addition  to  factory. 

YY'.  Y'a.,  Koyser — William  Hiser  Sons  Co.,  Cumberland.  Jld., 
contemplates  building  factory  at  Keyser. 

YY'.  Y'a.,  Point  Pleasant — Marietta  Manufacturing  Co.  plans 
1 -story.  75x225-ft.  plant.  Estimated  cost,  $35,000.  W.  A. 
AVindsor,    Pres. 

YY'.  Y'a.,  Si.stor.svllle — Caldwell  Chemical  Co.,  Spottsville, 
Ky.,  will  build  plant  at  Sistersville.     Estimated  cost,   $100,000. 

N.  C,  Mt.  Airy — B.  Beasley  contemplates  ice  manufactur- 
ing plant. 

N.  r..  Newborn — M.  C.  Mclver,  Columbus,  S.  C,  and  R.  L. 
McLeon,  Maxton,  contemplates  constructing  barrel  and  stave 
factory. 

Ga.,  Augusta — A.  H.  Brenner,  Augusta,  Rogers  Co.,  Nor- 
folk, Va.,  and  George  H.  McFadden  &  Bros.,  121  Chestnut  St., 
Philadelphia.  Penn.,  plans  cotton  compress  and  warehouse 
system.   Estimated  cost,   $250,000. 

Ga.,  Columbus — (Official)- — Bids  will  be  recleived  until  Feb. 
18  for  2-storv.  130xl30-ft.  svrup  refinery  for  Hardaway-Car- 
gill  Co.  T.  W.  Smith  &  Co.,  Garrard  Bldg.,  Arch.  Noted 
Jan.   20. 

Ga„  Quitman — Plans  being  prepared  bv  H.  C  Hutchens, 
State   Dept.,   Atlanta,   for  abattoir.      Estimated   cost,    $10,000. 

Ga.,  Savannah — Plans  being  prepared  by  Westinghouse- 
Church-Kerr  &  Co.,  Arch.,  30  Church  St.,  New  York.  N.  Y.,  for 
refinery  for  Savannah  Sugar  Refining  Co.  Estimated  cost, 
$3,500,000.     Noted  Jan.  6. 


I''lii..  I.iikeliiiitl  I'l  iilnHula  Iron  Works  plans  factory  Iniild- 
hiK.M       i:m|im..i.<I  (list,   120,000,     c.  V,  Turner,  IntereMte'd. 

•Yla..  lllrniliiuluiiM  Itiporled  that  Ford  Automobile  Co, 
eontrinplalcs    MM.Menilillng    plant. 

\Im.,  Ga.lMden  -Soutberti  Manufacturing  Co.  pinna  Hawnilll. 
EstlTniil.il   ii.,sl,    $10,000. 

\lii.,  >lom»tomer>  — Richard  Hobble  Grocery  Co.  will  build 
grain  elcMilor  lOHliiiiated  cost,  tx'lweon  $75,000  and  $100,000, 
I<leli:inl     ll(>l>l>l<-,    M^r. 

\ln..  'i'lisealooHa  Henderson  Lumber  Co,  will  build  mill 
on    Waiiioi-    Uiver    with    dally    capacity    of    100,000    ft, 

>llsN.,  Holly  SprlnicH — Granada  Cotton  Compress  Co.,  Falls 
Hldg.,  .Memphis,  Tenn.,  will  rebuild  plant  at  Holly  .Springs. 
rCs  lima  led    i-o.st.    $25,000. 

MIms..  \  lekMliurK  ,\  nderson-Tully  Co.  contemplates  saw- 
mill.      l':.sllinale<l    cost,    $5(1, (JOO. 

'IViin.,  (Union — Clinton  Iri'.  Co.  plans  to  rebuild  Ice  fac- 
tory   .111(1    planing    mill    icccntly    destroyed    by    lire. 

Ti-iiM.,  Itiieklown-  E.  1.  Dul'ont  de  Nemours  Powder  Co., 
Wilmington,  Del.,  purchased  plant  of  Tennc-ssee  Copper  Co, 
and  will  c'stabllsh  explosive-  plant  in  connection  with  sul- 
l>hiirlc   acid   iilant, 

Tonn.,  YlorrUtown^ — G,  T.  Harris,  Morrlstown,  and  K,  T. 
Kenner,  Rogersvllle,  will  build  garage.  Estimated  cost,  $10,- 
000. 

Tenn.,  Sprlnic  CIfy — G.  H.  Miller.  Chattanooga,  will  estab- 
lish hosiery  mill.      Estimatc-d  cost,  $50,000. 

Ky.,  Ijoxlngton — Lexington  Union  Stock  Yards  Co.  and 
liluegrass    Packing   Co.,   associated    firms,    will    build   abattoir. 

Ky.,  MnyNVlllo — Maysville  .Syrup  Co.  contemplates  building 
bottling   plant. 

Ohio,  (amp  Y\'nMhlnKton^(Cincinnati  post  office) — Oestcr- 
lein  Machine  Co..  2K50  Spring  Grove  Ave.,  Cincinnati,  will 
build  plant  at  Monmouth  St.  and  Coleraln  Ave.  Estimated 
cost,   $16,000. 

Ohio,  CInelnnntI — French  Bros. -Bauer  Co.  plans  ice  cream 
plant  at  Canal  and   Plum  St.      Estimated  cost,   $500,000. 

Ohio,  Cleveland — Adams  Express  Co.,  333  Superior  Ave., 
N.  W.,  plans  garage  and  stables.     Estimated  cost,   $50,000. 

Ohio,  Cleveland — Plans  being  prepared  by  Burchard.  Rob- 
erts-Wales (^o..  Arch.,  504  Swetland  Bldg.,  for  factory  at  East 
38th  St.  and  Lakeside  Ave.  for  Ajax  Manufacturing  Co. 

Ohio,  Cleveland — Plans  prepared  by  Albert  Kahn,  Arch., 
Detroit,  Mic-h.,  for  ]00x200-ft.  factory  at  East  131st  St,  and 
Belt  Line  R.R.  for  Briggs  Manufacturing  Co.,  Detroit,  Mich. 

Ohio,  Cleveland — Cleveland  Automatic  Machine  Co,  pur- 
chased site  adjoining  plant  at  2269  East  G5th  St,  and  will 
build  addition  to  plant. 

Ohio,  Cleveland- — Cleveland  City  Lumber  Co.,  1515  Monroe 
Ave.,  will  rebuild  planing  mills  and  warehouse  recently  de- 
stroyed by  fire. 

Ohio,  Cleveland — Cleveland  Dental  Manufacturing  Co.  will 
build   addition    to    plant    on   Clover   Ave. 

Ohio,  Cleveland — Tentative  plans  prepared  for  1 -story,  50x 
138-ft.  addition  to  jilant  on  AVest  110th  St.  of  Crescent  Brass 
Manufacturing  Co.     Estimated  cost,  $15,000. 

Ohio,  Clevoland — Plans  being  prepared  by  Frederick  Baird, 
Arch.,  505  Banger  Bldg.,  for  3-story  warehouse  for  Deis  Fer- 
diok   Co.,   Canal   Dover,   Ohio.      Estimated   cost,    $25,000. 

Ohio,  Clevoland — Grasselli  Chemical  Co.  plans  43x59-ft. 
addition  to  plant  at  2858  Independence  Rd.  Estimated  cost, 
$15,000. 

Ohio,  Clevoland — Plans  being  prepared  by  George  Ruther- 
ford Co.,  Arch.,  2160  East  18th  St..  for  additions  to  east  and 
west  sicJe  warehouses  of  Lincoln  Fireproof  .Storage  Co.  Esti- 
mated cost,   $40,000   each. 

Ohio,  Cleveland — Perfection  Spring  Co.  plans  addition  to 
plant  in  spring. 

Ohio,  Cleveland — Standard  Oil  Co.  will  build  add.  on  to 
plant  at  2811  Broadway.     Estimated  cost,  $125,000. 

Ohio,  Delaware — Sunray  Stove  Co.  contemplates  factory  at 
Sandusky  and   Railroad   St. 

Ohio,  Ironville — (Toledo  post  oflice) — Barrett  Roofing  Co. 
will  build  200x400-ft.  plant. 

Ohio,  Port  Clinton — Matthews  Boat  Co.  plans  to  build  fac- 
tory at   Port  Clinton.      S.  J.   Matthews,  interested. 

Ind„  Frankford — Milner  Provision  Co.  plans  to  build  pack- 
ing plant.      Estimated   cost,   $100,000. 

Ind.,  Huntington — Sterling  Metal  Co.,  recently  incorporated, 
plans   2-story,   75xl50-ft.   factory. 

Ind.,  Indianapolis — Indianapolis  Glove  Co.  contemplates 
buildin.g  factory  on  North  Liberty  St. 

Ind..  Indianapolis — Indiana  Refrigerating  Co.,  232  South 
Pennsylvania  St.,  Indianapolis,  plans  to  build  several  cold 
storage  plants  throughout  United  States.  William  J.  Hogan, 
Pres. 

Ylieh.,  Detroit — Solvav  Process  Co.  will  build  3-story  fac- 
tory on  West  Jefferson  St.     Estimated  cost,   $12,000. 

Mich.,  Detroit — Press  reports  state  that  Timken-Detroit 
Axle   Co.   contemplates   additions  to   plant. 

Ylleh.,  Detroit — Plans  being  prepared  for  75x300-ft.  factory 
for  Turner  &   Moore  Manufacturing  Co. 

Mich.,  Kalamaxoo — Plans  being  prepared  by  C.  A.  Fair- 
child  <fe  Son,  Arch.,  for  addition  to  plant  of  Kalamazoo  Sled 
Co.  at  3rd  St.  Estimated  cost,  $20,000.  William  E.  Kidder 
is  Secy. 

Mich.,  Kalamazoo — Bids  will  soon  be  received  for  plant  for 
Riverview  Coated  Paper  Co.  Estimated  cost,  $400,000.  Noted 
Dec.  23. 

Mich.,  Lansing — Gier-Dail  Co.  will  built  a  plant  at  Lansing. 

Mich.,  Lansing — (Official) — Bids  will  be  received  until  4 
p.m.,  Feb.  14,  by  John  McClellan,  City  Clk.,  for  stationary 
asphalt  plant.      (See  adv.  Feb.  3  issue.) 

Ylich.,  YIt.  Clemens — Mt.  Clemens  Pottery  Co.  contemplates 
building  additions  to  plant. 
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III.,  Chiciieo — Plans  bpiner  prcparecl  l)v  A.  I^.  l<evy,  Arch., 
for  1-Ktory  Karate  at  2721-30  North  Hals'totl  St.  for  J.  J.  Ber- 
kcnfield.      Estimated   cost,    $13,000. 

III.,  ChionKo — N.  Lanrton  Hovt,  Wilmette,  will  build  4 -story 
parage  on  East  21st  St.  Estimated  cost,  $118,000.  .S.  N. 
Crowen,   30  North  La  Salle  St.,  Arch. 

Ill,,  ChictiKu — .J.  E.  Kelley  plans  1-storv  Rarape  at  G28- 
30  Green  St.  Estimated  cost,  $10,000.  Huehl,  Schmidt  &. 
Holmes,  Arch. 

III.,  Chicago — (Official) — Contract  will  soon  be  awarded  for 
1-story,  40x50-ft.  factory  for  Planer  &  Sticker  P.olt  Supply 
Co..  4632  West  Ohio  St.  Estimated  cost,  $10,000.  .Joseph  H. 
I'lafter,  64  West  Randolph   St.,  Chicago,  Arch. 

AVIs.,  Marinette — Marinette  Fuel  and  Dock  Co.  will  build 
warehouse.      Estimated   cost,   $15,000. 

Wis.,  MiUvaiikeo — Plans  I)eing  prepared  by  G.  A.  Leipold, 
Arch.,  for  2-story,  60xl20-ft.  factory  at  13th  and  Burleigh  St. 
for  Milwaukee  Dairy  and  Supply  Co.     Estimated  cost,  $18,000. 

Wis.,  Milwaukee — Parry  Grain  and  Milling  Co.  will  build 
mill,  warehouse  and  grain  elevator  at  Lincoln  Ave.  and  Nortli- 
western    R.R. 

^Vis.,  Mlltvnukee — Plans  being  prepared  by  George  Zagel, 
Arch.,  629  Walnut  St.,  for  3-story.  50xl40-ft.  warehouse  at 
13th  and  Burleigh  St.  for  Max  Wishnefsky,  427  4th  St.  Esti- 
mated  cost,    $14,000. 

Wis.,  .SheboyBnii — John  C.  Nichols  Harness  Manufacturing 
Co.,  Janesville,   plans  4-story  factory  at  Sheboygan. 

lonn.  Ft.  DotiKe — Reported  that  Prusia  Hardware  Co.  will 
rebuild  T-story  building  recently  destroyed  by  fire.  Estimated 
cost,   $60,000.     J.   P.  Nelson,   Mgr. 

Iowa,  Marshalltown — Contract  will  soon  be  awarded  for 
warehouse  and  improving  plant  of  Marshall  Oil  Co.  Esti- 
mated  cost,    $20,000. 

Iowa,  AVest  niirlingtun — Chicago,  Burlington  &  Quincy 
Railroad  Co.  will  enlarge  its  shops.  Estimated  cost,  .$1,000,001'. 
T.  E.  Calvert,  Chicago,  111.,  Ch.  Engr. 

Minn..  Duluth — McDougall-Duluth  Co.  and  Duluth  Vessel 
Co.,  recently  incorporated,  will  construct  shipbuilding  plant. 
Alexander   McDougall  interested. 

Minn.,  Minneapolis — Noithwestern  Automobile  Co.,  217 
South  4th  St..  will  Ijuild  reinforced-concrete  garage  and  sales- 
room at  Harmon   PI.   and  Willow  St.      Estimated  cost,   $35,000. 

Minn.,  Minneapolis — (Official) — Bids  will  be  received  until 
Apr.  1  by  Chapman  &  Magney,  Arch.,  Essex  Bldg.,  for  8-story, 
132x308-"ft.  warehouse  for  Pence  Auto  Co.  Estimated  cost, 
$250,000.      Noted   Jan.    20. 

Minn.,  XeT\port — Farmers  Terminal  Packing  Co.,  St.  Paul, 
will  build  padding  plant  at  Newport.     Estimated  cost,  $400,000. 

Minn.,  St.  Paul — C.  F.  Arrol,  402  Merchants'  Rank  Bldg., 
will   build   6-story   factory   on   4th   St.      Estimated   enst,    $75,000. 

Minn.,  St.  Paul — Plans  prepared  for  factory  on  University 
Ave.  for  Griggs.  Cooper  &  Co.,  3rd  St.  and  Broadway.  Esti- 
mated cost,   $200,000.     Noted  Feb.  3. 

Minn.,  St.  Paul — G.  Sommers  &  Co.  will  build  warehouse  at 
Woodward,  Lafayette,  Madison  and  Drove  St. 

Minn.,  St.  Paul — Twin  City  Wholesale  Grocery  Co.,  409-411 
Sibley  St.,   contemplates  5-story   building. 

Kan.,  Kansas  rity— Plans  being  prepared  for  ice  storage 
plant  for  Rock  Springs  lee  and  Stone  Co..  15th  and  Parallel 
St.  Estimated  cost,  $12,000.  Robert  McCandlish  Engineering 
Co.,  Midland  Bldg.,  Kansas  City,  Engr. 

Mont.,  Great  Falls — Montana  Flour  Mills  Co.,  Ijewistown, 
plans  to  build  mill  at  Great  Falls.     Estimated  cost,   $500,000. 

Mo.,  Kansas  City — Plans  being  prepared  by  F.  .•\.  Cole, 
Arch.,  23  West  Monroe  St.,  Chicago,  111.,  for  2-story.  125xl35-ft. 
garage  at  .Summitt  and  West  Pennway  St.  for  American  Ex- 
press Co.  Estimated  cost,  $50,000.  J.  S.  Johnson,  1109  Grand 
Ave.,   Local   Mgr. 

Mo.,  St.  I.,ouis — American  Manufacturing  Co.  will  build 
1-story  factory  at  1026  South  11th  St.     Estimated  cost.  $11,500. 

Mo.,  St.  Louis — Plans  i)repared  by  Charles  H.  Wray,  .\rch., 
for  2-storv,  50xl65-ft.  addition  to  laundry  of  J.  Arthur  Ander- 
son,  3960   62nd   St.      Estimated  cost,  $40,000. 

Mo.,  St.  Louis — Plans  prepared  by  John  D.  Paulus  for  135x 
200-ft.  garage  and  machine  shop  for  Hudson-Phillips  Motor 
Car  Co. 

Mo.,  St.  Louis — Monsanto  Chemical  Works  plans  to  build 
additions  to  plant.  Estimated   cost,   $200,000. 

Mo.,  St.  Louis — Overland  Automobile  Co.  will  build  ^lant 
at    St.    Louis.      Estimated   cost,    $250,000. 

Ark.,  Fayetteville — George  A.  and  E.  G.  Soule  contemplate 
building  factory. 

Tex.,  Houston — Lucey  Manufactviring  Co..  New  York.  N.  Y., 
purchased  ITnion  Iron  AVorks.  Houston,  and  will  enlarge  and 
improve  plant.     Estimated  cost,  $25,000. 

Tex.,  Lnretlo— Louis  Joseph  and  associates  contemplates 
3-story  mill. 

Tex.,  Lookliart — See   item   under   "Light,   Heat  and   Power." 

Tex.,  Xlxon — Cuero  Packing  Co.  will  build  packing  plant  at 
Nixon. 

Tex.,  San  .Vntonio — Plans  prepared  for  roundhouse  and 
shops  for  International  &  Great  Northern  Ry.  O.  H.  Critten- 
den,  Ch.   Engr.     Noted  Jan.   13. 

Tex.,   Sour  Lake-,— See  item  under  "Light,   Heat  and  Power." 

Tex.,  AVIehlta  Falls — Plans  prepared  for  2-story,  60xl00-ft. 
garage  at  Sth  and  Scott  St.  for  C.  AV.  Snider  and  J.  J.   Perkins. 

■v.  M..  Albuquerque — Plans  being  prepared  for  30x80-ft. 
blacksmith  shop  for  Atchison,  Topeka  &  Santa  Fe  Ry.  Esti- 
mated cost,   $60,000.     C.  F.  W.  Felt,  Chicago,  111.,  Ch.  Engr. 

AVash.,   Colfax — Colfax   Iron   AA'orks  will  build   plant. 

Wash.,  Hoquinm — Anderson  Jliddleton  Mill  purchased  site 
in   North    River   A'ailey   and    will    build    sawmills. 

Ore.,  Salem — Steusloff  Bros,  plans  to  build  2-story,  40x70-ft. 
abattoir  and  packing  plant.     Estimated  cost,   $40,000. 

Calif.,  Alameda — Union  Iron  Works,  San  Francisco,  will 
l:uild  additions  to  plant  at   Alanieda.      Estimated   cost.   $250,000. 


Calif.,  Fureka — (Offlclal) — Bids  will  be  rec<ive<l  until  Feb. 
15  by  J.  P.  AVunderlieh.  Citv  Clk.,  for  shop  at  6th  and  C  St. 
for  Municipal  Walr-r  Department.  Estimated  cost,  $12,500. 
().  W.  Lane,  Supt.  Pub.   Wks.      Noted  Oct.   14. 

Calif.,  Martinez — Shell  Oil  Co.  will  build  lubricating  oil 
plant.  Estimated  cost,  $300,000.  J.  C.  Van  Eck,  Kohl  Bldg.. 
San  Francisco,   interested. 

fnlif.,  Oakland — IM.ins  prepared  bv  J.  D  Barnes  Co.,  175 
Steuart  St.,   for  sliipbuilding  plant.     Estimated  cost,  $600,000. 

Calif.,  San  DieKO — Hercules  Powder  Co.  will  build  plant, 
2, 200-ft.  wharf,  2  mi.  railroad  from  National  City  and  houses 
for  employees.      Estimated  cost,  $500,000. 

Calif.,  San  Dieeo — Swift  &  Co..  Chicago.  111.,  will  build  pot- 
ash plant  at  San   Diego.     S.  G.  Wmith,   Local   Representative. 

Calif.,  San  Franeiseo — .John  Lee.  Jr.,  will  build  2-story  re- 
inforced-concrete garage  on  Sutter  St.  Estimated  cost,  $27,- 
500. 

Calif.,  San  Pedro — .Standard  Oil  Co.  contemplates  ware- 
houses and  tanks  for  distributing  plant.  Estimated  cost, 
$100,000 

Calif.,  Soutli  San  Franeiseo — Pacific  Coast  Steel  Co.  plans 
additions  to  plant.  Estimated  cost,  $500,000.  E.  M.  Wilson, 
Rialto   Bldg.,   .San    Francisco,   I'res. 

>f.  B.,  <ape  Itreton — International  Nickel  Co..  43  Exchange 
St.,   New   A'ork,   N.   Y.,   will   build   refinery   at   Cai)e    Breton. 

(tue.,  Uuehee — Quebec  Abattoir  Co.  will  build  additions  to 
plant.  Estimated  cost,  $35,000.  A.  H.  Laberge,  Beauport, 
Arch. 

Out.,  Kineardine — (Official) — Bids  will  be  received  until 
.Apr.  1  for  addition  to  plant  of  Ontario  Peoples  .Salt  and  .Soda 
Co.  Estimated  cost,  $10,000.  John  Tolmie,  Mgr.  Noted 
Jan.   27. 

Ont.,  Port  .\rthur — Davidson  &  Smith  Elevator  Co.  plans 
addition  to  plant  with  capacity  of  1,000,000  bu.  J.  R.  Smith, 
interested. 

Ont.,  Sarnia — .Sarnia  Creamery  Co.  will  enlarge  factor.v  and 
establish  ice  manufacturing  plant.      Estimated  cost,   $40,000. 

B.  C  Vaneou\er — Vancouver  Creosoting  Co.,  Ltd.,  will 
build  plant.  Estimated  cost,  $150,000.  J.  B.  Johnson,  inter- 
ested. 

Bids  In   and   Contraetn   .Vnarded 

Mass.,  Boston — (Brighton) — John  D.  I.,ong  awarded  contract 
for  2-storv.  55xl40-ft.  garage  to  AA'ILLIAM  M.  FLYNN,  391 
LaGrange  St.,  AVest  Roxbury.     Estimated  cost,  $38,000. 

Mass.,  Boston — A'ucuum  Fumigating  Co.  awarded  contract 
for  plant  to  fumigate  foreign  cotton  to  J.  AA'.  BISHOP  CO., 
109  Foster  St.,  AA'orcester.  Estimated  cost,  $20,000.  Noted 
Oct.   28. 

Mass.,  Lanrenee — G.  E.  Kumhardt  awarded  contract  for 
mill  No.  9  to  L.  E.  LOCKE,  Lawrence. 

Mass.,  Watertown — Hood  Rubber  Co.  will  build  1-story, 
100xl20-ft.  factory  by  day  labor.  Estimated  cost,  $20,000. 
Noted  Feb.   3. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Davis  Levin, 
S34  East  155th  St.,  will  build  75xl30-ft.  garage  and  office  build- 
ing at  64th  St.  and  2nd  Ave.  by  day  labor.  Estimated  cost, 
$40,000. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Contract 
awarded  to  WILLIAM  FLANAGAN,  118  East  28th  St..  for 
2-story,  25x9S-ft.  warehouse  and  office  building  at  448-450 
Pearl  St.  for  Maurice  O'Meara  Co.,  448  Pearl  St.  Estimated 
cost,   $10,000. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official) — • 
Contract  for  7-story,  120x275-ft.  garage,  storage  and  light 
manufacturing  building  at  Broadway  near  Astor  PI.  for  John 
A\'anamaker,  Astor  PI.,  awarded  to  WILLIAM  STEEL  &  SONS 
Co..  1600  Arch  St.,  Philadelphia,  Penn.  Estimated  cost, 
$700,000. 

N.  J.,  Camden — (Official) — Contract  awarded  to  HARRI- 
SON B.  RE.\  &  CO.,  1027  AVood  St..  Philadelphia,  Penn..  for 
5-storv  reinforced-concrete  factory  for  Fiirr  &  Bailey  Manu- 
facturing Co.      Estimated  cost,  $50,000.     Noted  Jan.   27. 

N.  J.,  Vineland— (Official) — William  F.  Taubel.  Inc., 
awarded  contract  for  3-story  factory  to  HUGH  B.  MILLER. 
Edgewater   Park,   N.   J.      Noted   Sept.   23. 

Penn.,  Ardmore — Contract  for  factory  for  Auto-Car  Co. 
awarded  to  LOOS  &  ROTHARD,  Commercial  Trust  Bldg., 
Philadelphia,  at  $100,000. 

Md.,  Baltimore — (Official) — Contract  for  6-story,  50xll7-ft. 
cold  storage  i)lant  for  Maryland  Cold  Storage  Co.  awarded  to 
MORROAA''  BR(JS.,  Fidelity  P.ldg.,  Bath,  Md.     Noted  Jan.  27. 

Md.,  Canton — (Baltimore  post  office) — Canton  Co.,  Com- 
merce and  Water  St.,  awarded  contract  for  2-story,  80x250-ft. 
storage  building  to  AVE.ST  CONSTRUCTION  CO.,  218  East 
Lexington   St. 

Gn.,  Atlanta — Norris  Co.  awarded  contract  for  5-story  re- 
inforced-concrete addition  to  its  plant  to  MACKLE  CON- 
STRUCTION  CO.      Estimated   cost,    $60,000. 

Fin.,  Greenland — (Official) — Greenland  Town  and  Improve- 
ment Co.  will  build  plant  by  day  labor.  Estimated  cost,  $50,- 
000.     Noted  Jan.  27. 

Ala.,  Alabama  City — Gulf  States  Steel  Co.,  Birmingham, 
awarded  contract  for  by-produ<ts  coke  plant  to  H.  KOPPERS 
CO.,   Pittsburgh,    Penn.      Estimated    cost,    $900,000. 

Via.,  Mobile — Terminal  Transfer  and  Storage  Co.  awarded 
contract  for  warehouses  and  docks  to  STONE  &  WEBSTER. 
Boston,  Mass.  Estimated  cost,  $500,000.  T.  J.  Buck,  Mobile, 
Pres.     Noted  Jan.   20. 

Tenn.,  Knoxville — Southern  Rv.  awarded  contract  for  73x 
480-ft.  steel  car  repair  shed  to  A'lRGINlA  BRllJGE  AND  IRON 
CO.  AA'.  H.  AA^ells,  AA'.-ishington,  I>.  C,  Ch.  Engr.  Noted 
Dec.    30. 

Ohio,  Canton — Timken  Roller  Bearing  Co.  awarded  con- 
tract for  2-story,  60xl00-ft.  addition  to  plant  to  MELBOURNE 
BROS. 

Ohio,  Cleveland — (Official) — German-American  Portland 
Cement  Co.  awarded  general  contract  for  plant  to  SAMUEL 
.AUSTIN   &   SON  CO..   Cleveland.      Estimated   cost,    $250,000. 
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Ohio,  Clrvt'lniiil — (•i.iitnict  iiwanlid  to  (iAYI.OIU)  W. 
FKAOA  Co..  liiii'.i  WIUlmiiHoii  IIMk..  CU'VpIhikI,  for  fiictorv  «ii 
lOitHt  lai.Ml  .'^t.  Ii.r  (iiiiil  LiilicM  l{.'l\iiliiK  To.,  Hi'cluiiiiii  IUiIk. 
Not<><l    Niiv.    lif.. 

Ohiii,  rirvrliiiKl— CoiitiiH'l  for  2-Nlor.v,  lonxl  no-ft.  fuctory 
at  Supciliii'  Avf,  iind  lOii.st  ll^iid  St.  foi-  M.  W.  llrlliT,  Cl-'Vi-laiKl. 
awarilfil  to  llol.'l'o.V- I'UATT  I'oNSTItlH'TH  ).\'  Co.,  Colunibla 
lilili;.      Notnl   .Ian.    27. 

Ohio.  roliimhiiM — Central  (M\l<>  l':i|ii'i'  Co.,  r.tli  .iiid  NuKlito 
St.  awaiili-il  i-onliact  for  B-Htorv  plant  on  .N'ortli  Titli  St.  to 
It.  11.  lOVANS  \-  CO..  S  l':a8t  LoiiK  St.  I'^Htlmated  cOHt,  J200,0()0. 
Notrd    .Ian.    i;!. 

Ohio,  ColiiniliUM — Ford  Motor  Co.  nwnrdcd  contract  for 
addition  to  aHsi'niMlnj,''  plant  at  Cleveland  and  Hucklnnham 
Ave.  to  U.  II.  lOV.VNS  <t  CO.,  S  lOawt  l.onK  St.  lO.Mtlniated  coHt. 
$iriii.(iiiil. 

Ohio,  FoMtorIn — Wernick  <&•  Selker  awarded  contract  for 
•I    factory    bullillnys    to    K.    L.    HAUKLKY. 

Ohio,  \«'Hnrk  Miller  I'ackln»c  Co.  awarded  contract  for 
paekiiiK  plant   to  Ml'IitClOU   HUOS.      I'lHtlniated  cost,  $70,000. 

Ohio,  Siilom — Contract  for  addition  to  plant  of  W.  H.  Mul- 
Ilns  Co.  on  Depot  St.  awaided  to  .1.  I!.  I'AXSON.  Estimated 
cost,    $r>0.«()0.      Noted    Fib.    3. 

<thlo,  SprliiKllrhl — Miller  Improvi-d  Cas  ICnfr'ne  <^<'.  awarded 
(■(intiail  lor  1-storv,  72.\72-ft.  addition  to  plant  at  Fair  and 
rinin  St.  to  CON'CUKTK  STKIOL  CONSTRUCTION  CO..  SprlnK- 
lield. 

Ohio.  ToUmIo — Toledo  I..aundry  Co.  aw.irded  contract  for 
.l-.-itorv  huindrv  at  2129  Ashland  Ave.  to  11.  .).  SPIEKKR  CO. 
K.stimated    cost,    $30,000. 

:»Ileh.,  Dotrolt — Contract  for  masoiir.\-  for  addition  to  fac- 
torv  at  .lefforson  Ave.  and  Chene  SI.  for  .\rtliur  Colton  Co. 
awarded  to  OTTO  MISCH  CO. 

:>lieh..  IJetrolt — A.  C.  Knapp  Co.  awarded  contract  for 
1-storv  a(lditi.>n  to  factory  on  Mt.  Elliott  Ave.  to  MALOVV 
HUOS.    lUTU.niNC,   CO. 

Mich.,  Knl«mn»;«'0 — (Offlcial) — Contract  for  50xlfi5-ft.  addi- 
tion to  plant  of  Harrow  .Spring  Co.  awarded  to  HRYROS 
HKOS.  CoXSTltrCTlON  CO.  Estimated  cost,  $S0,000.  Noted 
Jan,   20. 

III..  ChionKo — Contract  for  1-story  factory  at  2SO0-OS 
Shields  Ave.  for  Consolidated  Ensineerinfir  Co.  awarded  to 
UNION'   CONTUACTING    CO.,    ChicaKO.    Estimated   cost,    $14,000. 

III..  ChlofiK'o — K.  C.  I^a  Belle  awarded  contract  for  2-story 
warehouse  at  240fi-0S  South  I.a  Salle  St.  to  BAKKEN  & 
OLSKN.  ChicaRo.      Estimated   cost,    $13,000. 

III..  ChU-niso — Contract  for  masonrv  for  6-story  factory  at 
2S2ii  North  Lincoln  St.  for  Stewart  &  M'agner,  1828  Dlversy 
Parkway,   awarded   to   J.   JENSEN   &   SON. 

Mo.,  Jopllii — Contract  awarded  to  RILEY  STEVENS,  Jop- 
lin,  at  $20,000,  for  6Sxl40-ft.  zinc  mill  for  Lawrence  County 
Investment    Co. 

Tt'x.,  Ft.  ^VortU — E.  J.  Dagsett  awarded  contract  for  2- 
storv  reinfoi((  d-eoncrete  warehouse  at  7104  Calhoun  St.  to 
E.   S'.   NEWCOMB,    Ft.   Worth.      Estimated   cost,    $13,902. 

Tex.,  OrauKO — Contract  awarded  to  THRALT.,  &  SHEA,  Lake 
Charles.  La.,  for  rebuilding  plant  of  Lutcher  &  Moore  Lumber 
Co.      Estimated   cost,    $750,000.      Noted    Dec.    9. 

Cnlif.,  Retllands — Union  Ice  Co.  awarded  contract  for  40x 
150-ft.  precooling-  plant  on  7th  St.  to  R.  B.  ROBBINS,  Red- 
lands.      Estimated   cost,    $10,000.     Noted   Jan.    13. 

FCDERAL.    GOVERXMEMT   AVORK 
Pro|ioso«l  AVork 

N.  Y.,  Xew  York — Dredging — Bids  will  be  received  at  U.  S. 
Engineer  Office.  Room  Sn2.  Army  Bldg.,  39  Whitehall  St.,  until 
noon.  Feb.  29,  for  dredging  in  Newark  Bay  and  Passaic  River, 
N.   J.     Noted   Jan.    6  and   Feb.   3.      (See  adv.) 

D.  C,  >Va.shiiiK'tou — Reservoir — Bids  will  be  received  by 
Commissioners  of  District  of  Columbia  until  2  p.m.,  Mar.  2, 
for  cover  for  Reno  Reservoir. 

\V.  Va.,  AVheeliiiK — Maneuver  Boat.s — Bids  will  be  received 
at  V.  S.  Engineer  Office.  Wheeling,  until  11  a.m..  Feb.  29,  for 
furnishing  and  delivering  maneuver  boats  for  Dams  Nos.  14, 
16  and  17.  Ohio  River.      (See  adv.) 

Wis..  .\nti;:;o — Bids  will  be  received  until  3  p.m.,  Mar.  14, 
bv  James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept., 
Washington,  D.  C,  for  U.  S.  post  office  at  Antigo.  Noted 
Nov.    18. 

Iowa,  Charles  City — Post  Office — Bids  will  be  received  by 
James  A.  Wetmore.  Act.  Superv.  Arch.,  Washington,  D.  C, 
until   3   p.m..   Mar.   17,   for  U.   S.   post  office  at  Charles  City. 

.\riz,.  Yuma — Levee  Improvement — Congress  appropriated 
$.SO.nno  to  repair  levee  on  Colorado  River  at  Four  Mile  Post 
which  was  damaged   by   recent   floods. 

Bi<Is  In   ami   Contracts  A^Tarded 

Conn.,  Seymour — Post  Office — Contract  for  U.  S.  post  office 
at  Antigo  awarded  to  FRANK  M.  WEAKLEY,  Portsmouth, 
Va.,    at   $47,700.      Noted   Nov.    25   and   Jan.    6. 

N.  Y.,  Hornell — Post  Office — Contract  for  post  office  at 
Hornell  awarded  to  GEORGE  W.  STILES  CONSTRUCTION 
CO..   The   Rookery.   Chicago,   111.,   at   $61,863.      Noted  Jan.    27. 

N.  Y..  Waterloo — Post  Office — All  bids  received  Jan.  21  for 
U.  S.  post  office  at  Waterloo  rejected  as  being  too  high.  Noted 
Dec.   16  and   Jan.   27. 

N.  J.,  Haekensaek — Post  Office — Contract  for  post  office  at 
Hackensack  awarded  to  FRYMIER  &  HANNA  CO.,  2.5  West 
45th  St..  New  York,  N.  Y.,  at  $72,761.     Noted  Jan.   27. 

D.  C,  Washington — Power  Plant — Serious  objection  to  the 
erection  of  a  central  lighting,  heating  and  power  plant  for  the 
Federal  Buildings,  contract  for  which  was  recently  awarded 
to  W.  G.  Cornell  Co.,  has  been  made  on  ground  that  it  is 
disfiguring  to  city  and  plans  were  not  approved  by  Fine  Arts 
Commission.  Congressional  action  is  expected  in  near  future. 
Noted  Nov.  25  and  Jan.   6. 

W.  Va.,  WheelinK — Power  House — Contract  for  fireproof 
power    house    at    Dam    No.    14,    Ohio    River,    awarded    to    OHIO 


Itl'ILDlNC     AND    CON.STRUCTION    CO.,     Cincinnati.    Ohio,     at 
$23. ,^(10.      Noted    Dee.    9  arid  Jan.    13. 


«;«.,   .\<lnntii      Cement —Contract  for  furnlHhInK  and  deliver- 
ing   S.IHKI    bbl.    porllund    ei-menl   at    U.    S.    I'enllentlarv   awarded 

to  V.    II.    KKIlSlSr    

Jan.    I  I'l    and 


^IIAIIEU   &   SON,   Atlanta,   at   $10,800.      Noted 


Fin.,  MInnil  Dred^InK — All  bIdH  recelvi-il  for  dred^lnK  and 
■k  i.iiiov.il  .It  Miami  unil  St.  Lucle  InletH  rejected.  Noti'd 
<•.    3a   ;ind    .Ian.    20. 


Minn.,  .\nokn-  Post  Olllce — Contract  for  U.  H.  post  office  :il 
An<d<a  awar.led  to  W.  1).  I>)VKLL,  MInneapollH,  at  $41.2r.o. 
Noted    Dee.    16   and   Jan.    27. 

Mont..  .MiMNOuIn  I'oHt  Otilce— All  bids  received  Dec.  29  for 
U.  S.  poHt  oillee  at  MlHHoula  rejected  uh  belns  too  hlRh.  Noted 
Dec.    2    and    Jan.    6. 

Tex.,  (JnlveNton — I'oHt  r)fflcc — Contract  for  romodolInK  poHt 
oltb'e  building  at  GalveHton  awarded  to  O.  E.  KISCIII';!{ 
liUILDlNtJ  CO.,  2321  Mechanic  St.,  <;alveHton,  at  $38,490.  Noterl 
Jan.    U. 

CANALS,    niTCIIKS     AM>    IltR  I<;  ATIOIV 

l'ro|iOMeil    Work 

(■n.,  Snvnnnnli — Drainage — Plan.s  prepared  bv  10.  11.  Conant, 
Ch.  lOngr.,  for  <lraiiiage  work.  lOHtlnialed  cost.  $400,000.  Noteil 
Oct.    21. 

Fin.,  l/nrKO — Drainage — Bids  will  be  received  until  Mar.  0 
for  drainage  system  for  Lake  Largo-Cross  Bayou  Drainage 
District.  Estimated  cost,  $220,000.  F.  C.  Franke,  Pres.  Noted 
Dec.  9. 

I,n.,  (iueydan — Drainage — Election  will  be  held  Feb.  29  to 
vote  on  $2.'i0,0()0  bond.s  for  drainage  system  to  drain  about 
70,000  acres.      Noted  Aug.   12. 

I.n..  Oherlln — Irrigation — Plans  being  considered  for  Irrlga 
tion  of  1st  and  2il  units  of  proposed  gravity  Irrigation,  navl 
gallon    ;ind    hydro-electric    project. 

Ohio,  .\enln — Ditch — Bids  will  be  received  until  Feb.  1.5 
by  County  Commissioners  for  Turner  Ramsey  Ditch.  Georgo 
W.   Kendall,   Clk. 

Inil.,  Anderson — Ditch — Boone  Township  plans  John  Eaton 
Ditch.      Thomas   Mullen,   Drainage   Comr.   of  Constr. 

Ind.,  Crawfordsville — Ditch — Bids  will  be  received  until 
10  a.m.,  Feb.  19,  at  ollice  of  County  .Surveyor  for  Jessie  D. 
Snoddy   et   al.,   I'ublic   Ditch.      Milton   L.   Nees,    Drainage   Comr. 

Ind.,  Ft.  Wayne — Ditch — Bids  will  be  received  until  2  p.m.. 
Feb.  12,  at  ofhce  of  .Surveyor  for  purchase  of  Blosser  and 
Branch  Ditch  in  Washington  Township,  Allen  County.  Ralph 
W.  (Juenther,   .Supt.  of  Constr. 

Ind.,  Frnnktort — Ditch — Bids  will  be  received  until  2  p.m., 
Feb.  12.  by  Wilbert  F.  Lowman,  Drainage  Comr.,  for  John  A. 
Thompson    Ditch. 

Ind.,  Hartford  City — Dredging — Randolph  County  plans  to 
widen,  deepen  and  straighten  Mississinewa  River.  Arthur 
I'urdy,   County   Surv. 

Ind.,  Laporte — Drainage — Surveys  being  made  for  ditching 
Kankakee  River  in  south  end  of  Laporte  County  and  north 
end  of  Starke  County.  Drain  will  be  15  mi.  long  with  15  mi. 
of  laterals.      Ernest   Dunn,    Engr. 

Ind.,  Montleello — Ditch — Bids  will  be  received  until  1  p.m.. 
Feb.  12.  bv  Paul  Ward,  Drainage  Comr.,  for  Jacob  Vanmeter 
et  al.   Ditch. 

Ind.,  l»eru — Drainage — Benjamin  P.  Grogg  and  William  C. 
Kercher  petitioned  Miami  County  Commissioners  for  drainage 
system. 

Mich.,  Saginaw — Drainage — Saginaw,  Tuscola  and  Bay 
Townships  plan  to  deepen  and  widen  Cheboygan  Creek  Drain 
from  point  at  Saginaw  River  to  line  between  townships  of 
Buena    Vista    and    Blumfield.      Estimated    cost,    $80,000. 

III.,  .Anna — Levee  Improvements — Preston  Levee  Drainage 
District  will  increase  height  of  levee  along  Mississippi  River. 
Estimated   cost.   $10,000.     E.   S.  Alden.   Secy. 

HI.,  Pittslield — Drainage — Sny  Island  Levee  and  Drainage 
District  plans  channel  improvements  and  new  levees.  Esti- 
mated  cost,   $300,000.      E.   J.   Chamberlain,    Engr. 

III.,  Taylorville — Drainage — Wabash  R.R.  and  citizens  of 
Tavlorville  contemplate  drainage  canal  to  relieve  flood  waters 
along  Wabash  River.  A.  O.  Cunningham,  St.  Louis,  Mo.,  Ch. 
Engr. 

Minn..  Crookston — Ditch — County  Commissioners  contem- 
plate County  Ditch  No.  99  to  be  1 14   mi.  long. 

Minn.,  Duluth — Ditch — Plans  being  prepared  for  Judicial 
Ditch  No.   1. 

Minn.,  Duluth — Ditch — Bids  will  be  received  until  Feb.  19 
by  County  Auditor  for  County  Ditch  No.  4.  Estimated  cost, 
$i05,715. 

Minn.,  Grand  Rapids — Ditches — Plans  will  be  prepared  fcr 
Ditches  Nos.  4  and  5.  Ditch  No.  5  will  be  16  mi.  long.  Esti- 
mated  cost,    $36,000  and   $25,000   respectively. 

Minn.,  New  Ulm — Ditch — Plans  being  prepared  for  ditch  in 
northeastern  section  of  Bashaw  to  be   14  mi.  long. 

Minn.,  Redwood  Falls — Ditches — Petition  granted  for  con- 
struction of  County  Ditches  Nos.  23.  Sundown  Township,  and 
32,  Gales  and  Springdale  Township.  L.  P.  Larson,  County 
Audr. 

Minn.,  Shakopee — Ditches — Scott  County  plans  County 
Ditches  Nos.   6   and   7.     Alfred  J.   Bradshaw,   Engr. 

Minn.,  Thief  River  Falls — Ditch — Bids  will  be  received 
until  3  p.m..  Feb.  15,  bv  T.  P.  Anderson,  County  Audr.,  fo..'- 
Ditch  No.   62   in  Pennington  County.     Estimated  cost,  $4,518. 

Neb.,  Falls  City — Dikes — Richardson  County  plans  7  ml 
of  dikes  to  hold  flood  waters  back  along  drainage  ditch  paral- 
leling  Nemaha   River.      Estimated   cost,    $60,000. 

Mo.,  La  Belle — Drainage — Press  reports  state  drainage  dis- 
trict is  to  be  organized  to  drain  district  along  South  Fabiui 
River. 

Ark.,  Harrisburg^Drainage — Poinsett,  Cross,  Mississippi 
and  Craighead  Counties  plan  to  form  drainage  district. 
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Tex.,  IJay  City — IriiRation  Dam — Matagorda  County  Com- 
missioneis   plan   to   build   KOO-ft.   irrigation   dam. 

Tc-x.,  iironuNville — Canal — Santa  Mari.s  Canal  Co.  plans  to 
improve   system.      R.   A.    Kitchen,    interested. 

Tex.,  DallaH — Reclamation — Parsons  Slough  District  plans 
formation  of  Dallas  County  District  No.  2  for  reclamation  of 
8,000  acres  and  building  levees.  Arthur  A.  Stiles,  Austin,  State 
Reclamation    I'Jngr. 

Tex.,  MeAlleii — Irrigation — United  Irrigation  Co.  will 
improve  caii.il   .sysli'in. 

Tex.,  I*«r«  Artliiir — Drainage — Plans  being  prepared  by  J. 
P.  Coleman.  IOhki  .  lor  dykes  and  drainage  system.  Estimated 
cost.    $180.(100.      Noted    .Ian.    13. 

N.  M.,  HaKennan — Irrigation — Hutching  &  Longley,  Kansas 
City.  Mo.,  contemplate  dam  in  Pecos  River  below  Hagerman  to 
irrigate  several  acres  of  land. 

WaHli.,  North  Yakima — Irrigation — Ernest  I.iister,  Governor, 
favored  appropriation  by  Legislature  of  $1,000,000  for  irriga- 
tion projects  in  state  approved  by  state  engineers.  Arthur  L. 
Hool<er,    Secy.   National   Irrigation    Congress. 

Calif.,  Doyle — Irrigation — Surveys  being  made  to  irrigate 
about  22..'')00  acres  for  Southern  Lassen  Irrigation  District. 
William    Wales,    Woodland,    Engr.      Noted   Nov.    18. 

Calif.,  Moile.sto — (Ollicial) — Irrigation — Bids  will  be  re- 
ceived in  Septonil)(i-  for  rcinforced-concrete  spillway  at  end  of 
lateral  No.  »i  for  .Modesto  Irrigation  District.  A.  "Herrmann, 
Ch.   Engr.     Noted   .Ian.   27, 

Hills   In  ami   Contracts   A^vardeil 

N.  Y.,  Alhan.v — P.arRi'  Canal  Work — Rids  received  Feb.  1 
bv  W.  W.  Wotherspooii.  State  Supt,  of  Pub.  Wks.,  for  complet- 
ing canal  from  alioul  Station  .Vo.  2M!),  about  400  ft.  wc-^t  of 
Genesee  River  to  al)Out  Station  No.  2.566-58,  about  442  ft.  from 
east  end  of  Contract  No.  6  under  Contract  No.  21 -A  as  follows: 
Walsh  Construction  Co.,  Davenport,  Iowa,  $384,928;  E.  W. 
Foley  Contracting  Corporation,  71  Wall  St.,  New  York,  $3S!l,- 
414;  H.  S.  Kerbaugh,  Inc.,  700  Telephone  Bldg.,  Buffalo, 
$430,124.     Noted  Jan.   13. 

IV.  Y.,  Albany — Barge  Canal  Work — Bids  received  Feb.  1  by 
W.  W.  Wotherspoon.  State  Supt.  of  Pub.  Wks.,  for  completing 
canal  from  Station  No.  ."ilSO  near  Sterling  Creek  to  Herkimer- 
Oneida  County  line.  Contract  No.  29-A  as  follows:  F.  H.  Wells, 
Corfu.  $158,0.55;  Eastern  Construction  Co.,  Utica,  $186,434; 
Trov  Public  Works  Co.,  67  National  Bank  Bldg.,  Utica,  $190,056. 
Noted  Jan.  13. 

N.  Y.,  Albany — Barge  Canal  Work — Bids  received  Feb.  1 
by  W.  W.  Wotherspoon,  .State  .Supt.  of  Pub.  Wks.,  for  increas- 
irig  height  of  <tockwaIl.  grading  and  surfacing  terminal  site 
on  south  side  of  t)arge  canal  at  end  of  Church  St.,  Medina, 
under  Terminal  Contract  No.  51  as  follows:  Fred  H.  Rhodev, 
Albion,  $5,325;  Charles  A.  Ingersoll,  Medina,  $5,579;  F.  H. 
Wells,  Corfu,  $5,766.     Noted  Jan.   13. 

Minn.,  Crookston — Ditche.s — Contract  for  Ditches  Nos.  77, 
93,  94  and  96  awarded  to  HAROLD  ARPIN,  Grand  Rapids,  Wis., 
at   $27,000.     Noted  Jan.  6  and  20. 

Ariz..  Tenipe — Ditches — Contract  for  ditch  8Vi  mi.  long 
for  Drainage  District  No.  1  awarded  to  WATTSON  &  SPICER, 
Wright  and  Callender  Blvd.,  Los  Angeles,  Calif.  Estimated 
cost,  $45,000.     Noted  Jan.  6. 

Wa.sh.,  Oak  Harbor — Drainage — Bids  received  by  George  C. 
Trott,  Secy.  Drainage  District  No.  3  for  dike,  embankment  fill, 
sluice  gates,  etc.,  in  (a)  cash,  (b)  bonds  as  follows:  W.  B. 
Lance.  North  Bank  Bldg.,  Seattle,  (a)  $17,333,  (b)  $18,628;  L.  H. 
Goerig,  1027  Bellevue  Court.  Seattle,  (a)  $18,500,  (b)  $20,350; 
Stonehouse   &   Cutter,    Everett,    (a)    $18,430,    (b)    $19,500. 

Calif.,  Oakdale — Irrigation — Contract  for  reinforced-con- 
crete  reservoir  for  Oakland  Irrigation  District,  awarded  to 
KEYSTONE  CONSTRUCTION  CO.,  Portland,  Ore.  Noted 
Nov.    11. 

MISCEl,I.,ANEOUS 
Propo.sed  YVork 

MaNS.,  New  Bedforil — Bathhouse — City  contemplates  public 
bathhouse  at  Hazelwood  Park.     George  H.  Nye,  City  Engr. 

N.  Y.,  .\lbany — Elimination  of  Grade  Crossing — Public  Ser- 
vice Commission  approved  elimination  of  grade  crossing  on 
the  Cheektowaga  grade  in  Erie  County.  Estimated  cost, 
$40,000. 

Md..  Baltimore — Park — Ordinance  passed  for  park  on  St. 
Paul  St.  between  Saratoga  and  Hamilton  St.  Estimated  cost, 
$750,000. 

Ga.,  Atlanta — Park  Improvements — Park  Commission  plans 
to  improve  Grant,  Piedmont,  Maddox,  Moseley,  Oakland  City, 
Mims  and  Adair  Parks. 

Ala.,  Cordova — Lock  and  Dam — DeBardeleben  Coal  and 
Coke  Co.  contemplates  lock  and  dam  at  Sanders  Shoals  in 
Warrior  River.  Estimated  cost,  $100,000.  The  company  will 
build  lock  and  dam  at  own  expense  under  supervision  of  Gov- 
ernment. 

Ala.,    Mobile — Docks — See    item    under    "Industrial    Works." 

Tenn.,  Chattanooga — W'harf — Preliminary  plans  being  pre- 
pared bv  Robert  Hooke,  City  Engr.,  for  wharf.  Estimated 
cost,    $1(JO,000.      Noted    Dec.    2. 

Ohio,  Cin«'lnnnti — Tunnel — Surveys  will  be  made  for  West 
End  Rapid  Transit  Co.  for  survey  of  rapid  transit  route  to 
Price  Hill  by  way  of  tunnel  from  State  Ave.  and  German  St. 
to  8th  and  Enriglit  Ave. 

Ohio,  Cleveland — Subway — Bond  issue  of  $500,000  author- 
ized by  County  Commissioners  for  subway  approaches  to  high 
level  bridge  in  Superior  and  Detroit  Ave.  and  West  25th  St. 
Noted  Nov.  25. 

Ohio.  Massillon — Swimming  Pool — City  contemplates  swim- 
ming pool  in  Sippo  Park.  A.  A.  Hammersmith,  Secy.  Cham- 
ber of  Commerce,    interested. 

Ohio,  Sprineiield — Elimination  of  Grade  Crossings — Plans 
prepared  for  elimination  of  grade  crossings  for  eastern  section 
of  Cleveland.  Cincinnati,  Chicago  &  St.  Louis  Ry.  in  Spring- 
field Tentative  plans  being  prepared  for  work  in  western 
section   of   citv.      Estimated   cost,    $414,610.      Noted    Jan.    27. 


Ohio,  Tiflin  —  Creek  Improvements  —  City  contemplates 
straightening,  widening  and  deepening  Rock  Creek  from  Coe 
St.  a  distance  of  1  mi. 

Ohio,  Troy — Grandstand — Plans  prepared  by  Fred  G.  Muel- 
ler. Arch.,  Hamilton,  for  reinforced-concrete  grandstand  at 
Miami   C^ounty  fair  grounds. 

In«l.,  IndlunnpoIlM — Flood  Protection — Plans  being  prepared 
by  B.  J.  T.  Ji^up.  City  Engr.,  for  flood  protection  work  on 
west  side   of  river. 

Ind.,  IndianaiiollH — Park  Improvements — Board  of  Park 
Commisisoners  plans  to  improve  park  along  Fall  Creek. 

Ind.,  Kokomo — Creek  Improvements — William  F.  Mann, 
City  Engr.,  estimates  cost  of  deepening  and  straightening 
Wil.lcat  Creek  at  $95,282. 

Mich.,  I.anHinK — (Official) — Asphalt  Cement — Bids  will  be 
received  until  4  i).m.,  Feb.  28,  by  John  McClellan,  City  Clk., 
for  asphalt  for  year  1916.      (See  adv.  Feb.  3  issue.) 

Wis.,  KenoNha — Underground  Wires — Wisconsin  Telephone 
Co.  will  place  wires  of  company  underground  in  business 
district.      Estimated   cost,    $60,000. 

Wis.,  Milwnuliee — Natatorium — Bids  will  soon  be  received 
by  Department  of  Public  Works  for  2-8tory,  50xll5-ft.  nata- 
torium at  5th  and  Hayes  Ave.  for  14th  Ward.  Estimated  cost, 
$65,000.      C.    E.   Malig.    Dept.    Arch. 

Minn.,  MinneapoliH — River  Terminal!? — Ways  and  Means 
Committee  plans  the  sale  of  $100,000  bonds  for  river  terminals. 
George    Davis,    Harbor   Engr. 

Mo.,  St.  Louis — Artificial  Lake — Plans  prepared  by  John  J. 
.Schaab,  Pres.  of  Southwestern  Rowing  Association,  for  arti- 
ficial lake,  78  mi.  long,  600  ft.  wide  and  6  ft.  deep  in  Forest 
Park.  Bill  will  be  introduced  to  Board  of  Alderman  .asking 
for  appropriation  of  $25,000. 

M«.,  St.  lioui.s — Playground — City  contemplates  purchasing 
lot  adjoining  Riddick  .School  for  public  playground. 

Ark.,  Lake  City — Levee — W.  B.  Armstrong,  J.  B.  Springer 
and   associates   plans   to  build   levee  along  St.   Francis   River. 

Tex.,  Dallas — State  Fair  Grounds — .State  Fair  Association 
plans  to  improve  state  fair  grounds,  will  enlarge  athletic  field, 
etc.      Estimated  cost,  $88,250. 

Te.x.,  Galveston — Dry-Dock — Plans  being  prepared  for  10,- 
000-ton  sectional  floating  dry-dock  and  shipbuilding  plant 
for  Galveston  Dry-Dock  and  Construction  Co.  C.  N.  Growell, 
Mgr.     Noted   Dec.    16. 

Tex.,  San  Benito — Fire  House — City  will  build  2-story  fire 
house. 

Tex.,  Sherman — Pipe  I.,ine — Texas  Co.,  Houston,  will  build 
6-in.  pipe  line  from  Sherman  to  Healdton,  Okla.,  about   50   mi. 

\Vash.,  Seattle — Seawall — All  bids  received  for  "Ellicott  Bay 
seawall  from  Washington  to  Madison  St.  rejected.  New  nlans 
will  be  prepared  and  bids  received.  Estimated  cost,  $81,000. 
A.  H.  Dimock,  City  Engr.     Noted.  Nov.  25. 

Ore.,  Marshfield — Dyke — Reported  that  L.  P.  Branstetter 
contemplates   dyke.      Estimated   cost,    $125,000. 

Calif.,  Los  An!i;eIeH — Pier — Harry  H.  Culver  applied  to  War 
Department  for  permission  to  build  pier  at  foot  of  Pico  St. 

Calif.,  Manhattan — Pavilion — Citizens  voted  $20,000  bonds 
for   pavilion   at   Martin   Ave.     Noted   Dec.   30. 

Calif.,  San  Diego — Pier — Hercules  Powder  Co.,  Wilmington, 
Del.,  applied  to  War  Department  for  permission  to  construct 
pier    in    .San   Diego    Bay. 

Calif.,  San  Francisco — Pier — Plans  prepared  by  State  Board 
of  Harbor  Commissioners  for  Pier  11  at  foot  of  Greenwich  St. 
Estimated  cost,  $150,000. 

Bids  In  and  Contracts  Awarded 
N.  Y.,  New  Y'ork — (Borough  of  Brooklyn)  —  (OflJicial) — Pier 
— New  York  Dock  Co.,  Montague  St.,  awarded  general  contract 
to  ROBBINS-RIPLEY  CO.,  50  Church  St.,  not  to  Robbins-Rysley 
Co.  as  was  noted  in  our  issue  of  Jan.  20  for  improving  Brook- 
lyn water  front  between  Fulton  St.  and  Atlantic  Ave.  Work 
includes  replacing  existing  piers  bv  5  new  reinforced-con- 
crete piers  from  G40  to  750  ft.  long.  Estimated  cost,  $1,250,000. 
Penn.,  Philadelphia — (Official)— Elevated  Railway  Work — 
Contract  for  steel  superstructure  and  appurtenant  work  for 
2-track  elevated  railway  in  Frankford  Ave.  from  Unity  to 
Dvre  St.  under  Contract  No.  519  awarded  to  AMERICAN 
BRIDGE  CO.,  1720  Widener  Bldg.,  Philadelphia,  at  $257,575. 
Noted   Dec.   30. 

Penn.,  Philadelphia — (Manayunk) — Siding  and  Trestle — A. 
T.  Baker  Co.  awar(it'd  contract  for  siding  and  trestle  to  B.\R- 
CLAY   WHITE   &  CO.,   Perry   Bldg.,   Philadelphia,   at   $10,000. 

Va.,  Lamberts  Point — (Norfolk  post  office) — Piers — Contract 
for  2  merchandise  piers  for  Norfolk  <t  Western  Rv.  awarded 
to  JAMES  STEWART  &  CO..  30  Church  St.,  New  York,  N.  Y. 
Estimated   cost,   $1,800,000.     Noted  Nov.   11. 

Ind.,  Ft.  Wayne — Protecting  Wall — Contract  for  protecting 
wall  along  north  side  of  east  approach  to  Lawton  Park  bridge 
and  across  drivewav  to  dam  l)elow  bridge  awarded  to  C.  E. 
MOEI-LERING   CONSTRUCTION   CO. 

Calif..  Lo.«i  .Ani;eIeM — Reinforcing  Bars — Board  of  Public 
Service  Commissioners  awarded  contract  for  reinforcing  bars 
for  tunnel  work  to  PACIFIC  COAST  STEEL  CO.,  Union  Oil 
Bldg.,  at  $22,716. 

BUILDINGS 


Me.,  .Vn^usta — Plans  prepared  for  3-story,  42xl58-ft.  addi- 
tion to  State  Hospital  for  Insane.  Estimated  cost,  $85,000. 
Harry   S.   Coombs,   Lewiston,   Arch. 

\'t.,  Middlebury — Plans  i)repared  by  Rossiter  &  Muller, 
Arch.,  for  dormitory  for  Middlebury  College.  Estimated 
cost,    $150,000. 

MnHs.,  North  Adams — City  appropriated  $44,000  for  high 
school. 

Mass.,  AVellesley — Wellesley  College  will  build  administra- 
tion   Iniilding.      Estimated    cost.    $150,000. 
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IvcmI  iiiilil  iKKiii.  h'i-l>.  12, 
nil  i>l  I'.iliii  mIIiiii.  KHtl- 
liiliM.lni    HI. Ik.,    W.Htll.'liI, 


MnHM..  W<>H<tlflil      l-.lds    win   III'    riM-c 
for    1    Hl.iiy.    lH'.xl7S-ll.    Hrlio.il    for    lli 
iniiti'il    ni.Ht.    $r>ll.lilill       M.    It.    llardlliK. 
Anil.      Niitrd    .hill.    J(i. 

Cttnii.,    llnr<roril    -Y.    W,    C,    A.    pluiiH    to    (.-oiiHtrucI    IjuIUIIiik. 

E»iiiii:ii.-.i    .Mi.M,    $jr.n,noo 

t'<iiMi„  NcM  lliivrn— Contl'iict  will  hcioii  Ik;  iiwarilfd  fur 
liulldliiKH  till'  New  lliivi'ii  (li'iiliuM  Ah.vIiiiii.  lOxtlniiiti'd  codt, 
$1(111,11110. 

('<inii.,  'I'firrlnitton-  Town  School  HiiildiiiR  ('oiiiiiiitti'ii  pur- 
(liiisrd  .xlti'  at  Klvri'Hlilc  and  lllKlilanil  Av<-.  and  will  liiilld 
Hi-hool.        IC.Mlliiial.d     iiisl,     JlUI.OIlO. 

:%.  v.,  .AIlMiny-  tiild  KidlowH  hoilm-  will  f ci-onHtruft  liulld- 
iiiK    iccfiitiv    di-Ht loved    liv    lire.      lOdwlii    W.    Saiiford.    PrcH     IJd. 

of       Tlll.Ml^TS 

.\.  v..  Iliilclwlii  HIilN  will  lio  iccpIvimI  until  Koli.  If)  liy  K.  1), 
Sniitli.  Sfiv.  Hd.  of  Kducatlon,  for  Siliool  No.  .'t.  lOHtiinatfd 
I'OHl.  $1(1,0(111.  TooktT  iV:-  iMai-.Mh,  10  1  I 'ark  Ave.  Ni-w  York, 
Aioh.       i\ot«Ml     Hoc.     Ifi, 

N'.  v.,  KImIrn — CnriU'Kl''  Kouiidat  loiiH,  fiTfi  Tith  Av<'.,  New 
Yolk,  ralHliiK  funds  for  library  for  Slct'lo  Memorial  i.llirarv. 
Kftiniatod  cost,  $100,000.  B.  McUowcll,  lOast  Market  and 
Lake    St,.    Secy. 

!\.  v.,  I.iiekiiwnnnn — Bids  will  he  received  hy  Hoard  of 
ICdiicalioii  until  Keli.  2[  for  addition  to  hl^h  school  and  three 
^raile  school.'*.  Neal  OuiininK.  Hullders  I'JxchanRe,  Buffalo, 
Arch. 

N.  v..  New  Yi.rk — (  HorouKh  of  Manhattan)  —  (01ll<lal) — 
I'lans  lieliiK  prepared  by  A.  T.  Thomas,  Arch.,  2520.  Webster 
Ave.  (Morounh  of  ii'onx),  for  (i-stoiy.  2r)X(;r>.fi-ft.  store  and 
ollice  bulldiPK  on  l.ird  St.  for  4  East  43rd  St.  Co..  149  Broadway. 
lOstlnialed    cost,    $50,000. 

\.  v..  »«  Vork — (BorouKli  of  Queens)  —  (Whitestone) — 
I'lans  bcinn  prepared  by  James  S.  Maher,  Arch.,  431  West  14th 
St.,  Manhattan,  for  3-story  parochial  school  for  St.  I^ukes 
t'hurch. 

N.  v.,  OK'lenNliurir — -Plans  being  considered  by  Combined 
Lodfces  K.  .V  A.  M.  for  temple  at  OgdenaburR.  E.  I'earson, 
115    Washington     .St.,     interested, 

N.  Y„  i*lnttNliiiri;h — Masonic  Temple  Association  plans  to 
construct  3-st()ry  temple  at  Brinkerhoff  and  Oak  St.  Ksti- 
iiiatcd     cost.     $50,000.        F.     C.     Agnew,     Chn.      of     Bldg.     Com. 

M.  J.,  Hiij«iiiie.^Congregation  of  St.  Mary's  Church  plans 
to  construct  parish  house  and  parochial  school  at  Ave.  G 
and    13th  St.      J.   O'Rourke   &   Sons.   Essex    lildg.,   Newark,   Arch. 

N.  .1..  Dover — Hoard  of  Education  plans  high  school.  Esti- 
mated cost.   $125,000. 

N.  J..  Ilohoken — Board  of  Education  plans  school  at  Park 
Ave.    and    13tli    St..    to    be    known    as    School    No.     10. 

N.  .1.,  Morrlstown — Plans  approved  for  high  school  for 
Board     of     Education.       Estimated     cost.     $243,000. 

N.  J.,  Newark — Preliminary  jilans  being  prepared  for  pas- 
senger station  with  train  sheds  on  Broad  St.  for  Central  li.K. 
of  New  Jersey. 

N.  J.,  PiiNNiiic — Plans  being  prepared  by  A.  Ginsburg, 
Arch..  11  Bloomfleld  Ave.,  for  4-story  building  at  Main  Ave. 
and  Washington  PI.  for  Argo  Realty  Co.  Estimated  cost, 
between  $75,000  and  $80,000.  David  Stein.  175  Graham  Ave., 
Paterson.    .A.rch. 

N.  J.,  Ridgewood — Citizens  voted  $225,000  bonds  for  high 
school    for    Board    of    Education. 

X.  J.,  \\  ildwood — Plans  being  prepared  for  high  school  for 
Board    of    Education.       Estimated    cost,    $100,000. 

I'enii.,   .lohiiston — St.   Paul's   Reform   Congregation    contem- 

tes    church. 

I'eiiii.,  Miiliiinoy  City — Bids  will  be  received  until  Feb.  15 
by  Board  of  Education  for  school.  Clyde  Adams,  1509  Arch 
St..     Philadelphia,    Arch.       Noted    Jan.     20. 

Fenn.,  AVilkiiiNbiirg — Contract  will  be  awarded  in  April 
for  rebuilding  Horner  School.  Estimated  cost,  $250,000. 
James    G.    Sansom.    Secy.,    Bd.    of    Education.      Noted    Jan.    27. 

D.  C,  YVashliigton — Bids  will  be  received  about  Apr.  3  for 
10  buildings  at  Wisconsin  Ave.  and  Davis  St.  for  National 
School  of  Domestic  Art  and  Science,  C.  F.  Wood,  Fendall  Bldg., 
Engr.     Noted   Jan.    13. 

\V.  Vn.,  Charleston — Bids  will  soon  be  received  by  State 
Board  of  Control  for  2  buildings  at  West  Virginia  University. 
Estimated   cost.    $100,000    each. 

YV.  Va.,  Clarksburg — Monongahcla  Valley  Traction  Co.  con- 
templates 4-storv  reinforced-concrete  building  at  4th  St.  and 
Glen   Elk  Ridge.     S.   B.   Miller.  Fairmont,   Ch.   Engr. 

"W.  Va.,  HuIIidays  Cove — Plans  being  prepared  by  Peter- 
son &  Clark.  Arch.,  Steubenville,  for  2-story  high  and  grade 
school  for  Board  of  Education  of  Butler  School  District.  Esti- 
mated   cost.    $40,000. 

\V.  Va.,  AVe-st  Liberty — State  Board  of  Control,  Charleston, 
will  build  3-story.  40xl9G-ft.  normal  school  dormitory.  Es- 
timated   cost.     $52,000.       Fred    Farris,    Wlieeling,    Arch. 

N.  C,  Gastonla — Bids  will  be  received  by  First  National 
Bank  until  Feb.  21  for  7-story  building.  Estimated  cost, 
$100,000.  Wilson  &  Sompawrac,  Columbia,  S.  C,  Arch.  Noted 
Nov.    25. 

S.  C,  Greenville — Citizens  voted  to  issue  $75,000  bonds  for 
improving  schools.  P.  T.  Payne,  Chn.  School  Trustees,  Noted 
Jan.    13. 

S.  C,  Spartanburg — Bids  will  be  received  until  Feb.  15 
for  hospital  on  East  Main  St.  for  Steedly  Hospital  Cu. 
Estimated  co.st,  $40,000.  L.  D.  ProfTltt,  401  Chapman  Bldg., 
Arch. 

Ga.,  Newnan — Election  will  be  held  Mar.  2  to  vote  on  $55,- 
000    bonds    for    school. 

Fla.,  Miami — J.  Wainwright,  Jr.,  and  associates,  contem- 
plates   7-story,    95xl00-ft.     hotel    at    Ave.     C    and     13th    St. 

Fla.,  Seabreexe — Bids  will  be  received  until  Mar.  4  for 
3-story  grammar  and  high  school  for  Board  of  Public  In- 
struction. Estimated  cost,  between  $40,000  and  $50,000.  Mark 
&    Sheftall.    Clark    Bldg.,    Jacksonville,    Arch.      Noted    Dec.    9. 

Miss.,  Gulfport — Plans  being  prepared  for  rebuild- 
ing   Harrison    County    courthouse. 
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I. II.,  Krolat  SnrhiKM — Ueporled  that  liidH  will  be  receivi-il 
unlll  Feb.  21  by  C.  J,  ThoiiipHon,  Supt.  Public  SchoiilH  of  St. 
I,iiiidry  PiiriHli,  for  2-Hlory  hcIiooI.  T.  <J.  Chachere,  <)r)e- 
lousaH,     Arch. 
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Ohio,  \v»ii<lnl<-  .SI.  .\ndrewH  Congregation  plunH  church 
on    li.Mihng    Uil.      I';.sllin.'il  I'd  cost,   $100,000, 

Ohio,  4  ie\  eland  IfelKlilN  (  Wai  i  <iiHVille  jiOHt  o(llc<)  -Plana 
being  luepaied  by  Walker  \.  Weeks.  Arch.,  1900  lOuclld  \v<:, 
Clevelaiul,  for  school  In  Ihiclld  llelghts  DIvIhIoii.  Estlmaled 
cost,   $7.'., (100.       lO'/.ia    Hryaiil,   Clk.    School    IM. 

Ohio,  ColunibuN  Hmiil  Issue  of  $40,000  .authorized  for 
Schiller  I'ark  Shelter  Mouse.  George  K.  Maloney,  Supt.  of 
Welfare. 

Ohio,  CrnukMvlllr — Klecllon  will  soon  be  lielil  to  vote  on 
coiistrucllon    of    municipal    building. 

Ohio,  Dvllnner — Plans  prepari'd  bv  George  H.  Rheinfrunk. 
Arch..  'I'oledo,  for  ollice  and  bank  building  for  Defiance  llomi- 
Saving  and   Loan  .XsHocialion.      I'lsllmated   cost.   $50,000, 

Ohio,  Freniont — Woodvllle  Township  <'ontemplateH  holding 
election    tn    vote    on    $50,000    bonds    for    school. 

Ohio.  I.iikewood— Hlds  will  Ixr  received  until  7:30  p.m..  Feb. 
22.  by  P.  'I".  Harold,  Clk.,  Hd.  of  Education,  for  purchase  of 
$1(10,(100  bonds  for  construction  of  schools  and  Improvements 
of  schools.      Noted  Jan.    13. 

Ohio,    lilnin — Council    contemplates    city    hall. 

Ohio,  London — Hoar<l  <if  Education  plans  centralized  school 
in    .Monroe    School    District. 

Ohio,  :tllddletown — Board  of  Education  contemplates  school 
in    Dell     Park. 

Ohio,  Oberlln — Oberlin  Hospital  Association  will  build  hos- 
pital at  North  Cedar  and  West  l^orain  St.  Estimated  cost, 
$50,000. 

Ohio,  FInmwood — (London  post  ofTice)  —  Bonds  for  $45,000 
voted    for   school    for    Board    of   Education. 

Ohio,  Salem — Election  will  be  held  to  vote  on  $65,000  bonds 
for    high    school    for    Board    of    Education. 

Ohio,  Sprlngfleld — .Junior  Order  United  American  Mechan- 
ics   iilans    4-story.    66xl50-ft.    building   at    High    and    Center    .St. 

Ohio,  StrutherM — Contract  will  soon  be  awarded  by  Trustees 
of  Slovak  Church  for  parochial  school  on  Washington  St. 
Estimated    cost,    $50,000. 

Ohio,  Tippecanoe  <'lty — Citizens  voted  $80,000  bonds  for  2- 
story  school  for  Board  of  Education. 

Ohio,  VowngHtown — United  Brethern  Congregation  plans 
church   at   Oakhill   and   Glenaven   Ave. 

Ohio,  Voungntown — Recommended  to  Chamber  of  Comm.:rce 
Committee  that  city  include  appropriation  for  1917  of  $40,000 
for  contagious  disease   hospital. 

Ind.,  IndlnnapoIiH — Bids  will  be  received  until  2  p.m..  Mar. 
14,  by  L.  K.  Fesler.  Audr.  Marion  County  Conir.,  for  purchase 
of  $140,000  bonds  for  tuberculosis  hospital  and   orphans'   home. 

Ind.,  Mishawaka — Mishawaka  Trust  and  .Savings  Co.  will 
rebuild  bank  building  recently  destroyed  by  fire.  M.  W.  Mix, 
Pres. 

Mieb.,  Bay  City — Board  of  Education  plans  high  school. 

Mich.,  Laing-sburg — Bids  will  be  received  until  Feb  14 
by  W.  H.  Hunt.  Secy.  Bd.  of  Education,  for  additions  to  hi.^li 
school.  T.  E.  White,  312  City  National  Bank  Bldg.,  Lansing, 
Arch. 

Mieh.,  Port  Huron — (Oflicial) — Citizens  voted  $100,000  bonds 
for  junior  high  school.      L.  C.   Elliott,  City  Clk.      Noted  Jan.   13. 

III.,  Beardstown — Ciiarles  Kennedy  and  associates  inter- 
ested in  construction  of  business  buildings.  Estimated  cost, 
$350,000. 

111.,  Kenney — School  Board  contemplates  high  school.  Es- 
timated   cost,    $40,000. 

111.,  I'rbana — Plans  being  prepared  for  building  for  Odd 
Fellows  Lodge.  Estimated  cost,  $40,000.  W.  H.  Lee,  Chn. 
Bldg.   Com. 

III.,  Vrbana — Plans  prepared  by  C.  F.  Baker.  30  North  Mich- 
igan Ave..  Chicago,  for  edifice  for  Congregational  Church. 
Estimated    cost,    $45,000. 

Wis.,  Cleveland — Knights  of  Columbus  plans  clubhouse. 
Estimated  cost,   $100,000. 

AVis.,  Merrill — Plans  prepared  by  Swarthout  &  Speer,  Arcii., 
Spencer  Bldg.,  Wausau,  for  addition  to  Merrill  high  school 
for  Board  of  Education.  Estimated  cost,  $50,000.  J.  B.  Cramer, 
Pres.    School    Bd. 

■Wis.,  Oshkosh — Bids  will  be  received  until  2:30  p.m..  Mar. 
1.  bv  William  Kittle.  Secy.  Bd.  of  Normal  Regents,  Madison, 
for  "3-story,  40x200-ft.  addition  at  Oshkosh  State  Normal 
School.  Estimated  cost,  $95,000.  Van  Ryn  &  De  Gelleke,  726 
Caswell   Block,    Milwaukee,    Arch.      Noted    Sept.    30. 

■\Vis..  Ripon — Citizens  voted  to  build  municipal  opera  hruse 
and  armory.     J.   E.   Carter,   City   Clk. 

Iowa,  Alta — (Official) — Citizens  voted  $78,000  bonds  for 
school.  Smith  &  Keffer,  610  Youngerman  Bldg.,  Des  Moines, 
Arch.      Noted  Jan.    20   and   Feb.    3. 

Iowa,  De.s  Moines — Methodist  Hospital  plans  addition  to 
nurses'    home.      Estimated   cost.    $50,000. 

Iowa,  Oakdale — Bids  will  be  received  until  Feb.  15  by  Board 
of  Control,  State  Institutions.  Des  Moines,  for  2-story  addi- 
tion to  hospital  at  Oakdale.  H.  F.  Liebbe,  Des  Moines,  State 
Arch. 

Iowa,  Oakland — Board  of  Education  contemplates  election 
to  vote   on   bonds  for  school. 
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Iowa,  Sloiin — Itepoitod  that  bids  will  soon  be  received  for 
2-.stoiy  siliool  for  Board  of  liducutlon.  Estimated  cost,  $"ii.- 
ono.  Huettler  &  Arnold,  600  Security  Bank  Bids-.  Arch.  Noted 
Feb.    3. 

I<i\vn,  Wi'Mt  Ilrnil — Plans  beinp  prepared  bv  Marten  &  Hos- 
kins.  Arch.,  Storm  J.alce,  for  school.  Estimated  cost,  ?62.500. 
Citizens     voted     bonds. 

Minn.,  Austin — Bids  will  be  received  until  11  a.m..  Mar.  21, 
b.v  ('.  F.  Simmons,  Audr.  of  Mower  County,  for  county  home 
building. 

Slinn.,  lied  Win«$ — Plans  being  prepared  by  Bell  &  Bently, 
:n(i  Serin  ity  Bidg.,  Minneapolis,  for  2-story  hiKli  and  grade 
sc-lKxil.  I'Istimated  cost,  $130,000.  Andrew  Liindgren,  Clk.  Bd. 
of    lOdiicHtion.      Noted   Feb.    3. 

Minn,,  St.  Paul — A.  TX  Creelman  will  build  7-story,  80x170- 
ft.  hotel  at  Laurel  and  Western  Ave.  Estimated  cost,  $300,000. 
A.   H.   Stem,   St.   I'aul,  Arch. 

.Minn.,  St.  I'aul — Bids  will  soon  be  received  for  William 
I.indeke  School.  Estimated  cost,  $65,000.  A.  C.  Hauseler,  City 
Arch. 

.Minn.,  St.  Paul — Chicago,  St.  Paul,  Minneapolis  &  Omaha  Ry. 
will  build  S-story,  99xl26-ft.  office  building  at  4th  and  Rosabel 
St.  Estimated  cost,  $500,000.  Charles  S.  Frost,  Chicago,  111., 
Arch. 

Kan.,  Newton — Contract  will  soon  be  awarded  for  2-story 
brick    school.      Lundburg   &   Green,    Manhattan,   Arch. 

Kan.,  (luenemo — Bids  will  be  received  until  7  p.m.,  Feb.  16, 
bv  C.  H.  Crum,  Clk.,  Bd.  of  lOducatiori,  for  school.  T.  W.  Wil- 
liamson &  Co.,   41S  Central  National  Bank   Bldg.,  Topeka,   Arch. 

Kan.,  Sniiua — St.  John's  liUthern  Church  will  build  edifice. 
Ernest    O.    Brostrom,    Kansas    City,    Arch. 

Kan.,  Wichita — B.  P.  O.  E.  Lodge  plans  3-story,  75xl40-ft. 
clubhouse  at  Market  and  English  St.  Estimated  cost,  $150,000. 
Henry    Schnitzler^    interested. 

Neb.,  David  City — Contract  will  soon  be  awarded  for  school. 
Estimated  cost,  $60,000.  H.  O.  Shaff,  Secy.  Bd.  of  Education. 
Noted   Dec.    ?.. 

Neb.,  Guide  Rock — Bids  will  be  received  until  Feb.  20  by 
School  Board,  District  No.  1,  Webster  County,  for  high  school. 
J.    H.    Crary,    Clk.    School    Bd. 

Neb.,  Omalia — Board  of  Education  plans  to  build  schools 
and  improve  old  schools.     Estimated  cost,   $500,000. 

Neb.,  South  Omaha — Plans  prepared  for  3-story,  74xl60-ft. 
office  building  for  Armour  &  Co.  at  27th  and  Q  St.  Estimated 
cost,   $70,000. 

N.  D.,  Crosby — Election  will  be  held  Mar.  21  to  vote  on 
$60,000  bonds  for  courthouse  and  jail.     Noted  Nov.  IS. 

N.  D.,  Madnan — Presbyterians  plan  church.  Estimated 
cost,   $40,000. 

Mont.,  Boxenian — Plans  being  prepared  for  2-stoiv  store 
and   hotel   building   for   R.   S.   Dawes.      Estimated   cost,   $60,000. 

Mo.,  SprinKfield — Plans  being  prepared  by  Roy  F.  Gable, 
Arch.,  for  2-story  office  building  for  .Safety  Emery   Wheel  Co. 

Tex.,  Beaumont — First  Baptist  Church,  Pearl  St.,  plans 
3-story  addition.     Estimated  cost,   $40,000. 

Tex.,  Coldspring — Citizens  voted  $58,000  bonds  for  3-story 
courthouse  for  San  Jacinto  County.  Lane  &  Dowdy,  Houston, 
Arch.,  Noted  Aug.   19. 

Tex.,  Knnis — Ennis  National  Bank  will  build  2-story  bank 
building. 

Tex.,  Laporte — Bids  will  be  received  until  Feb.  21  by  George 
Van   Pelt,   Secy.,   Independent   School   District,   for   school. 

Tex.,  Lubbock — Bid.s  will  be  received  until  Mar.  S  by  E.  R. 
Haynes,  County  Judge,  for  3-story,  SOxlOO-ft.  courthouse  for 
Lubbock  County.  Estimated  cost,  $100,000.  Rose  &  Peterson, 
Kansas  City,  Kan.,  Arch.     Noted  Oct.   7   and   Dec.   16. 

Tex.,  Orange — Bonds  for  $150,000  sold,  proceeds  for  schools. 

Noted  Aug.  12. 

Tex.,  Paris — First  Christian  Church  plans  building.  Esti- 
mated  cost,    $40,000. 

Tox.,  San  Antonio — Plans  being  prepared  for  hotel  on  South 
Flores  St.  for  T.  H.  Zanderson. 

Okla.,  Drumrisbt — Citizens  voted  $S0,000  bonds  for  school. 
Noted  Feb.  3. 

Okla.,  Miami — Bids  will  be  received  until  Feb.  29  by  County 
Commissioners  for  courthouse  and  jail.  Isaiah  Wellis,  Chn. 
County    Comrs.      Noted    Jan.    13. 

N.  M.,  Silver  City — Plans  being  prepared  for  3-story,  lOOx 
100-ft.  lodge  and  office  building  for  Masonic  Lodge.  Esti- 
mated cost,   $75,000. 

1  tall.  Salt  Lake  CItv — Contract  will  be  awarded  in  latter 
part  of  March  for  2-story  school.  A.  P.  Judd,  Clk.  Bd.  of 
Education,    202    City    and    County    Bldg. 

Ore.,  <;earhart — Reported  that  Gearhart  Hotel  Co.  will 
rebuild  Gearhart  Hotel  recently  destroyed  by  fire.  Estimated 
cost,    $100,000. 

Calif.,  I,os  Anjiceies — -Plans  prepared  by  George  Low.  Arch., 
904  Hall  of  Records,  for  additional  buildings  for  County 
Hospital,  to  include  tuberculosis  ward  building,  service  builfi- 
ing  and  power  house.  Estimated  cost,  $2.''.0.000.  $100,000  and 
$26,000  respectively. 

Calif.,  Modesto — Plans  being  prepared  by  De  Remer  & 
Hewitt,  624  Title  Insurance  Bldg.,  Los  Angeles,  for  grammar 
school.      Estimated  cost,   $60,000. 

Calif.,  Modesto — Plans  being  prepared  by  Stone  &  Wright, 
Modesto,    for   high    school. 

Ont.,  Toronto — Plans  being  prepared  by  C.  J.  Read,  Arch., 
203  Conf<(!cration  Bldg.,  for  Princess  Theater.  Estimated 
cost,   $100,000. 

Ont..  Trenton — School  Board  plans  high  school.  J.  Young, 
Dundas  St.,  Chn.  School  Bd. 
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N.  Y.,  tjlovernville — (Oflicial) — Contract  for  bank  building 
for  City  National  liank  awarded  to  .\.  10.  BH.\CE,  Gloversvllle. 
Estimated   cost.   $i>0,000.     Noted  Jan.   13. 

N.  v.,  Little  FallH — Contract  for  high  school  awarded  to 
GEORGE  K.  WILL.S,  I.\C.,  101  Park  Ave.,  New  York.  Esti- 
mated   cost,    $104,000.      M.    A.    Leahy,    City    Clk. 

K.  v.,  Mlddletown — Mercliant.s'  National  Bank  awarded  con- 
tract for  6-story,  7X.\100-ft.  b;ink  and  ollice  building  at  North 
and  King  St.  to  GILICS  &  (jILES,  Middletown.  Estimated  cost. 
$100,000.      Noted  Jan.   20. 

N.  .1.,  Plnlnsboro — Contract  for  buildings  for  Rockefeller 
Institute  for  Medical  Research  awarded  to  MATTHEWS  CON- 
•STUUCTIO.V  CO.,   Princeton.      Estimated   cost,   $237,530. 

I*enn.,  Ilntler — Contract  for  4-story,  50xl50-ft.  brick  club 
house  on  West  Jefferson  St.  for  Loyal  Order  of  Moose  awarded 
to  (JEOKGE  SCHENCK,  Butler.  Estimated  cost,  $65,000. 
Noted    Nov.    11,    lOl.'j. 

V'n.,  I'etersburK — (Official) — Contract  for  3-story  store  and 
hotel  building  for  Lavenstein  Bros,  awarded  to  FL'LTO.V 
BRICK    WORKS.    Petersburg.      Noted   Jan.    27. 

Ala.,  Ilirminehani — Contract  for  3-story  Science  Hall  for 
Birmingliam  College  awarded  to  AGER  &  CLINE,  3rd  Ave. 
and   19th  St.     Notsd   Dec.   16. 

Ohio,  W'ilniiuKton — 1).  W.  McGrath.  Columbus,  submitted 
only     liid    for    Clinton    County    Courthouse.       Estimated    cost, 

$:;:,i),OI)i>.      Noted    Jan.    20. 

Ind.,  llr«okston^(OfHcial) — Contract  for  high  and  grade 
school  awarded  to  LESLIE  COLVIN,  Anderson,  at  $42,990. 
Noted  Dec.   16. 

Mich.,  Albion — Contract  awarded  to  O.  J.  RENIGER,  Mar- 
shall, for  bank  building  for  Commercial  Savings  Bank.  Esti- 
mated  cost,   $40,000. 

III.,  ChieaKTo — Contract  for  4-story  hospital  at  850-52  Irving 
Park  Blvd.  for  American  Hospital  Association  awarded  to  B. 
W.  CONSTRUCTION  CO.,  Chicago.  Estimated  cost,  $150,000. 
Noted    Nov.    25. 

III.,  :tlattoan — Contract  for  grade  school  awarded  to  DIO.M. 
&  GINZIOi>.   Lincoln.      Estimated   cost.   $50,000. 

III.,  Sullivan — Contract  for  high  school  awarded  to  DEAL 
&  GINZEL,  Lincoln.     Estimated  cost.  $80, 000. 

Iowa,  Mason  City — Contract  for  M.  B.  A.  building  awarded 
to    BELL    &    BENTLY,    Minneapolis,    Minn.      Estimated    cost, 

$250,000. 

town,  Nevada — Contract  for  high  school  awarded  to  BOYD 
CONSTRUCTION  CO.,  St.  Paul,  Minn.,  at  $58,966.  Noted 
Jan.    13. 

Minn.,  Mankato^ — Contract  for  rebuilding  Mankato  Com- 
mercial College  awarded  to  J.  B.  NELSON  CONSTRUCTION 
CO.,   Mankato.      Estimated   cost,   $70,000.     Noted  Jan.    27. 

Kan.,  Caldwell — (Official) — Contract  for  2  schools  for 
Board  of  Education  awarded  to  H.  G.  ELLIS  CONSTRUCTION 
CO.       Noted    Jan.     13. 

Tex.,  (Jalveston— GILSONITE  CONSTRUCTION  CO.,  Dallas, 
at  $65,000,  awarded  contract  by  Joy  Palace  Amusement  Co.  for 
first  unit  of  theater,  amusement  and  bathhouse  building.  Es- 
timated cost  of  entire  building,  $113,000.  I.  A.  Walker,  Gal- 
veston,  Arch. 

Calif..  Berkeley — (Official) — General  contract  awarded  to 
J.  D.  HANN.\H,  at  $194,733  for  completing  University  Library. 
V.   H.   Henderson,   Secy.      Noted   Jan.   6. 


Extension  of  Siamese  .Southern  Hy. — The  annual  report  on 
the  traffic  and  construction  of  the  .Siamese  Southern  Ry.  for 
the  fiscal  year  ended  Mar.  31,  lOl.'i,  has  just  been  made  public 
and  shows  that  up  to  the  end  of  that  period  the  total  length 
of  the  new  line  with  its  branches  open  to  traffic  was  389  mi. 
of.  which  120  mi.  were  opined  during  the  year,  and  as  the 
total  length  of  the  line  witli  its  branches  will  be  740  mi.,  there 
remains  vet  3.M  mi.  to  be  completed.  The  budget  estimates 
for  construction  of  the  line  and  its  branches  for  the  current 
year  amount  to  about  $3,000,000. — "Daily  Consular  Report." 

Lenher  ICngineerinK  Co.,  sales  agents  for  S.  Flory  Manu- 
facturing Co.,  manufacturer  of  hoists  and  cableways,  has 
moved  its  offices  to  95  Liberty  St.,  Suite  503-4,  New  York,  N.  Y. 

C.\T.\LOG    NOTICES 

Warren  Bros.  Co.,  Boston,  Mass.  Catalog.  Portable  asphalt 
plant.     Illustrated,   28  pp.,   8%xll   in. 

Pa<^kard  Motor  Car  Co.,  Detroit,  Mich.  Catalog.  2-.  3-  and 
4-ton   motor  trucks.     Illustrated,    28  pp.,   8%xll   in. 

The  Monighan  Machine  Co.,  2016-36  Carroll  Ave.,  Chicago. 
111.  Catalog  No.  17.  Monighan  walking  dragline  excavators. 
Illustrated,   38  pp.,  9x12   in. 

Trussed  Concrete  Steel  Co.,  Youngstown,  Ohio.  Catalog. 
Portable  steel  buildings.     Illustrated,   32  pp.,   8\ix\l   in. 

The  .American  Cement  Machine  Co.,  Inc.,  Keokuk,  Iowa. 
Catalog  and  specifications.  "Boss"  concrete  mixers.  Illus- 
trated,  16  pp.,   91,4x12   in. 

The  Troy  Wagon  Works  Co.,  Troy,  Ohio.  Booklet  No.  3. 
Troy   trailers.     Illustrated.    16  pp.,   6x8%    in. 

Rochester  Excavating  Machinery  Co.,  Rochester,  N.  Y. 
Catalog.  Fogarty  excavating  bucket.  Illustrated.  20  pp.. 
10'Axl2  in. 

The  Minwax  Co.,  Inc.,  18  E.  41st  St.,  New  York.  Bulletin 
No.  3.     Floor  Treatments.     Illustrated,  12  pp.,  8%xll   in. 

lOxpanded  Metal  Engineering  Co.,  101  Park  Ave.,  New  York. 
Pami)hlet.  New  Building  Ordinance  of  New  York  City  and 
ITse  of  Steelcrete  Mesh.      Illustrated,   12  pp.,  5VixS  in. 
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il  «  Olio)  riK'l  Ion  The  liKlliin  UallwMN  llimicl  Iims 
•lail.-cl  sui\.>  lu'iiin  i-uriliil  mil  liv  tlir  Soiilli 
AilMiliil.Mliatli.ii  loi-  11  line  of  lullwiiy  on  III.- 
nil  .la.\  aiiKoiulnshuliiimniiii  In  u  point  on  Ihr 
propoHtnl  I'aiinill-Ti  UliliioiM.ly  Uy.,  aw  iloMc  uh  iiomhUiIc  to 
Trli'hlnopoly  on  Iho  north  of  Iho  Coloiooii  lllvor.  ii  illHlancv  of 
iipiiroxiniatcly  fid  mi.  This  Hiirvoy  will  ho  known  uh  thu 
JayunkoiHlaMholiiiuii'iiin-Ti'lchlnopoly    Kallwa v   Survi'V. 

Sanrtlon  ha.s  licon  lu'conlcil  hy  the  Indian  Itallway  Tio.inl 
to  a  HUivcy  hi'lnn  lanU'd  out  hy  Hit'  Ancncy  of  Ihc  South 
Indian  li.illway  Administration  for  a  line  of  railway  on  tlu' 
motiT  anil  ll-ft.  t;-ln.  khkoh  altornatlvfly  from  ManKiiloif  to 
raiHMuanKi>lor«'.  a  dislaiui-  of  1(1  mi  Tlir  survey  will  bo 
known  as   Mannalorr- raiuinanKulori'    Itallway   Survey. 

Tlir  "niilly  <'oiiMiil<ir  iiihI  ConiiniTff  lt«-|M>rt"  has  Just  pub- 
ll.shod  an  artlilo  from  tin-  Conumnlal  Atlach.'  of  Mclhoiirnf. 
Australia.  rcKardlnu  the  increased  pioiliullnn  of  wlu'at 
throUKliout  .Australia,  saying  iliat  thi>  presint  system  of 
liandllnKT  Kraln  in  bans  was  very  uiireonomical  and  places 
Au.stralla  at  a  disadvantage  with  other  wheat-producing 
countries,  and  that  It  Is  hiKbly  advisable  to  install  uplodato 
»<V8tems  of  handling  wheat  in  bulk  by  means  of  elevators. 
Within  the  last  few  days  he  writes  that  he  has  had  calls  from 
various  eiiKineerinK  houses  whic-h  ileslred  information  in 
rcKiird  to  Ilie  b.st  concerns  in  tlie  United  Slates  for  ftiriiisliinK 
material  and  plans  for  the  construction  of  elevators.  Ho 
suKKests  that  it  wotild  be  well  for  manufacturers  and  con- 
tractors of  such  material  to  get  in  touch  with  the  lailway 
commissioners  of  the  various  states  of  Australia  and  also 
with  the  Commonwealth  Railways,  Department  of  Home 
AtTaira  of  the  Commonwealth  government.  It  may  be  some 
time  before  any  action  is  takeit  in  this  matter  by  either  the 
state  government  or  the  commonwealth  Kovernment,  but  it 
will  surely  be  to  the  advantage  of  American  manufacturers 
and  contractors  to  have  their  data  before  the  respective 
governments. 

Iron  Fiimliio  Sprionn  In  lutliistiinl  Clrolen — The  effect  of 
Japan's  present  iron  famine  is  quite  serious  in  industrial 
circles.  Many  of  the  new  enterprises  piomotcd  have  already 
been  iiut  in  abeyance,  because  of  the  dillieulty  in  obtaininR 
the  required  machinery.  The  Japan  Times  states  that  the 
jiovernment  will  be  requested  to  postpone  all  government 
works  requiring  iron  and  steel  and  to  sell  all  the  stock  thus 
ol>taincd  to  private  interests. 

ApproprliitioiiH  for  Koail  ConMtruoflon  In  I'ruKuny — The 
American  Charf;6  d'.\ffaires  at  Montevideo,  llrusuay,  reports 
under  date  of  Dec.  29  that  the  General  Assembly  of  Uruguay 
enacted  a  law  on  Dec.  27  authorizing'  the  executive  to  expend 
a  sum  not  to  exceed  300,000  pesos  in  the  construction  of  roads 
during:  the  fiscal  year  1915-16.  This  appropriation  is  made 
from  general  revenue  and  is  distinct  from  other  sums  ap- 
plicable to  the  same  purpose  from  special  sources  of  revenue. 
Tn  a  recent  address  at  the  Boston  Art  Club,  Howard  L. 
Elliott,  Chairman  of  the  New  York,  New  Haven  &  Hartford 
R.R.,  gave  a  few  figures  showing  what  it  was  necessary  to  do 
to  take  care  of  the  present  business  of  the  railroad  and  to 
prepare  somewhat  for  the  future.  General  improvements 
about  Boston  and  Providence,  and  improvements  in  tracks  and 
yards  between  Boston.  Providence,  and  Taunton,  $10,000,000; 
rebuilding  Thames  River  bridge,  .$2,500,000;  300  steel  passen- 
ger train  cars,  $3,600,000;  100  steam  engines.  $1,500,000;  3.000 
freight  cars.  $3,000,000;  better  ballast,  $1,000,000;  better  sig- 
nals, $1,000,000;  improved  terminal  facilities,  trackage,  vards, 
sidings,  etc.,  $7,000,000;  heavier  bridges,  $2,000,000;  total,  $32.- 
600.000.  It  is  expected  that  this  work  will  take  place,  although 
it  will  take  several  years  to  complete,  on  account  of  the 
money  involved. 


The    .liMK-M    A     I.iiiikIiIIii    Steel    «  o.    will 
wide    Meld    of    iKtlvill.H    by    eiilciiiig    upon    tl 
.steel     pipe,     IllUH     lieeollllllK     all     i  lldepenilen  t 
Pillsbiirgh    district    of    the    Nalonal    Tube   C<i 
Steel    Coiporallon    <  oiieern.      Plans    have    b<-e 
porllon    of    the    eonlracts    let    for    the    ereetlo 
on     I  lie    conip.iiiy's     proiieity     at     Woodlawii. 
Allqulppa    i>lanl    of    the    steel    c-ompaiiv. 
from    $1,500,110(1    to    $3, (100,000.      The    plant 
1,000   men. 
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will   employ,   at    Iho 
stait,   more   than    1,000   men. 

Plans  for  the  entry  of  the  Jones  &  Laughlln  people  Into 
the  steel  pipe  manufacture  h;ive  been  kejit  c|ulct,  although  It 
was  known  years  ago  tlial  hu<'1i  a  move  was  i-ontemplated. 
Originally  it  was  the  Inlenlion  to  procied  with  the  erection 
of  the  plant  so  as  to  liave  It  in  oiier.itlon  in  the  earlv  spring. 
I'hls  arrangement,  however,  w.is  I)alked  by  the  unprecedented 
volume  of  domesllc  and  foreign  business  bookerl  by  the 
comp.iny  in  the  l.asl  nine  months.  II  w;is  found  bolli  dillleult 
.and  iiMxpeilieiil  to  enl.irge  tlie  character  of  [jrodiicts  with  the 
exislmg  iiiills  iiiisiied  to  their  limit  and  a  ready  market  for 
the  (liii.MlHMl  inalerlal.  II  li:is  been  de<'ided.  however,  to  go 
ahead  Willi  tlie  plans  for  the  pijie  plant,  and  llrst  work  in 
grading  and  other  preparation  is  now  being  rlone.  ContractH 
already  let  Include  that  for  a  large  portion  of  the  eciulpinent, 
which  will  be  suiiplied  by  the  Uniteil  Kngineoring  and  Foundry 
Co.  Other  contracts  will  be  let  in  the  near  future,  and  it  was 
said  by  a  representative  of  the  Jones  &  I.,aughlin  Co.  that  the 
plant    wouhl   be  completed   during  the  early  summer. 

The  eiiuipmcnt  will  consist,  at  the  start,  of  two  lap  weld 
and  two  butt  weld  furnaces,  and  all  sizes  of  steel  pli>e  will  be 
manufactured.  The  company  has  ami)Ie  building  grounds  at 
Woodlawn,  some  distance  from  Aliquippa,  from  which  the 
huge  mill  of  the  steel  company  at  Woodlawn  takes  its  name. 
Attention  will  be  given  to  the  arrangement  of  the  new  mill 
to  provide  for  the  safety  and  convenience  of  the  workmen  as 
well  as  to  permit  of  efllciency  in  operation.  The  floors  will 
be  of  concrete.  Many  of  the  details  are  still  to  be  worked  out, 
and  other  cquii)ment  contracts  awarded,  but  confirmation  of 
the  report  of  the  company's  embarkation  in  this  new  line  of 
manufacturing  was  given  last  night.  No  information  bearing 
on  the  dimensions  of  the  plant  or  the  estimated  capacity  was 
forthcoming.  It  was  said,  however,  that  the  company  was 
preparing  to  manufacture  steel  pipe  of  all  sizes  and  for  all 
uses  in  large  quantities  and  intended  to  contest  vigorously 
for  its  share  of  the  market. 

The  NeTndn-Callfornla  Kleetric  C«.,  which  owns  the  Southern 
Sierras  Power  Co..  appears  to  be  invading  the  Imperial  Valley 
as  a  recent  morning  paper  states  that  this  company  has  pur- 
chased the  Holton  Power  Co.,  Coachella  Valley  Ice  and  Power 
Co.  and  the  Holton  Interurban  Railway  Co.  The  power  plants 
of  the  Nevada-California  Electric  Co.  are  located  on  the  head- 
waters of  Owen  River,  which  is  the  source  of  supply  for  the 
Los  Angeles  Aqueduct.  W.  P.  Holts,  Redlands,  Calif.,  majority 
stockholder,  states  that  as  soon  as  possible  they  will  begin 
making  a  number  of  big  improvements. 

Walter  B.  Snow  and  Staff,  advertising  agents  and  publicity 
engineers  of  Boston,  have  recently  added  to  their  organiza- 
tion Charles  W^.  Burrage,  formerly  of  the  instructing  staff 
of  the  Massachusetts  Institute  of  Technology,  and  associated 
with  the  P.  W.  Dodge  Co.  in  connection  with  the  preparation 
of    Sweet's    Index. 

The  New  York  Blasting  Supply  Oo.  has  secured  the  sole 
and  exclusive  sales  control  of  all  blasting  explosives  manufac- 
tured by  the  Nitro  Powder  Co.,  recently  reorganized  and  now 
under  new  management. 


STATE    HIGHWAYS,   CALIFORIVIA 


Bids  were  received  by  the  State  Highway  Commission, 
Sacramento,  for  state  highwa.vs  in  Placer  and  Tehama  Coun- 
ties from  (A)  S.  B.  Peterson,  .San  Prancisco;  (B)  M.  Blumen- 
kranz,  Stockton;  (C)  W.  A.  Dontanville,  Salinas;  (D)  G.  W. 
Conners,  Kureka;  (E)  Spring  Construction  Co.,  Berkeley;  (P) 
Marin  Rock  Co.,  San  Anselmo;  (G)  W.  A.  Kettlewell  &  Sons, 
Kingsburg;  (H)  George  S.  Benson  &  Sons,  Los  Angeles;  (I) 
A.  C.  McLean  Construction  Co.,  San  Francisco;   (J)   M.  Jacinto, 


Sacramento;  (K)  I.  A.  Marshall,  Berkeley;  (L)  T.  M.  Olnev, 
Oakland;  (M)  Whitlock  &  Gorrill,  Oakland;  (N)  James  P. 
Pitzpatrick,  Sacramento;  (O)  C.  L.  Schaad,  Williams;  (P)  T. 
M,  Burns,  Sacramento;  (Q)  Bates,  Borland  &  Ayer,  (iakland; 
(R)  Tieslau  Bros.,  San  Prancisco;  (S)  Taylor  &  Berliner, 
Willow;  (T)  C.  H.  Gorrill  &  A.  W.  Gorrill,  San  Prancisco;  (U) 
Palmer  &  McBryde,  San  Francisco.  The  item  bids  were  as 
follows: 


Placer  County,  Division  3,  Route  17,  Section  A                 ABCDEFGHIJKI,  M 

24,500  cu.yd.  excavation  (unclassified) SO  90     SO  54     $0  65     $0.50     SO  55     $0  70     $0  75     $0  50     $0  40     SO  70     SO  75     SO. 80  SO  60 

696  lin.ft.  12-in.  corrugated  met.il  pipe 150          .30          .50          .30          .50          .50          .75          .60          .40       1.00          .50          .50  .50 

4,52  lin. ft.  18-in.  corrucited  metfil  pipe 2  00          .40          .65          .40          .60          .70          .90          .70          .60       100          .70          .60  .60 

256  lin.ft.  24-in.  corrug.ated  metal  pipe 2  50          .60          .75          .50          .70          .85       100          .75          .70       1.00       100          .75  .70 

160  cu.yd.  crncrtte.  Class  B,  for  culverts  and  monuments...      20.00     10  50     11.00       9  00     12  00     10.00     14  00     12.00     10.00     12.00     12  00     10.00  10.00 

7,-»00  cu.vd.  concrete.  Class  B 3.02       3.00       3.35       2.96       2.85       3.15       3.75       2.85       3.00       3.75       2.95       3.20  3.30 

5,100  lin "ft.  puard  rail 35          .40          .50          .40          .32            30          .50          .50          .35          .40          .35          .30  .35 

111  monuments 1.00       2  00       1.00          .50       2.00        1.50       1.25       2.00       1.00       2.00       1.00       1.25  1.00 

Extended  totals $52,082  $39,915  $45,970  $38,207  $39,137  $44,638  852,238  $38,958  $36,225  $50,486  $44,941  $47,360  $43,414 

Placer  County,  Division  3,  Route  17,  Section  B  ACDEFGHIJK 

20,000  cu.yd.  excavation  (unclassified) $1.25     $0  80     $0  55     $0  74     SO  87     SO.  75     SO.  55     $0.40     $0.90  $1.00 

240  lin.ft.  12-in.  corrugated  metal  pipe 1.50          .50          .40            .50          .50          .75          .70          .40       1.50  .50 

606  lin.ft.  18-in.  corrugated  metal  pipe 2.00          .75          .50          .60          .70          .90          .80          .60       1.50  .70 

120  lin.ft.  24-in.  corrugated  metal  pipe 2.50       1.00          .50          .75          .90       1.00          .85          .70       2.00  1.00 

110  cu.yd.  concrete,  Class  B,  for  culverts  and  monuments 20.00     14  00     10  00     12,00     10.50     14.00     12.00     10.00     15.00  14.00 

6,400  cu  yd.  concret/>,  Class  B,  for  paving 2.85       4  25       3.21        3.03       3.28       3.75       3.65       3.00       4.30  3.15 

4,800  lin.ft.  guard  rail 35            60           40          .32          .30          ,60          ,50          .35          .50  .35 

291  monuments 1,00       125       100       2.00       1,50       1.25       2  00       1.00       2.00  1.00 

Extended  totals $49,283  $48,678  $35,314  $38,204  $42,076  $44,629  $39,417  $30,815  $51,661  $44,335 


Tehama  County,  Division  2,  Routes  7  and  3,  .Sections  A  and  B 

F  G            I             M           N            O 

42,600   cu.yd.   excavation    (earth) : $.55  $.45       $.40       $.43       $.50       $.70 

530  lin.ft.  i2-in.  corrugated  metal  pipe 50  .75          .60          .50          .50          .60 

116  lin.ft.  18-in.  corrugated  metal  pipe 75  .90          .70          .60          .50       1.00 

650  cu.yd.  concrete.  Class  B,  for  culverts  and  monuments 11.50  12.50     10.00     10.00     12.50     12.00 

10.130  cu.yd.  concrete.  Class  B,  for  paving 3.50  4  20       4  00       4  06       4,25       3  30 

3  75  mi    moving  and  resetting  property  fences 320,00  100.00  125.00  150100  100.00  250.00  100.00  200.00 

5,624  Un.ft.  guard  raU 30  .50          .35          .35          .40           32          .35          .40 

68monuments 150  1.25       1.00       1.00       1.00       1.00       2.00       1.00 


P 

$.50 
1.00 
1.00 
10  00 
3  90 


Q 
$.56 


.50 
10.00 


.50 

.75 

11. 50 


1.50       1 


T 

$.44 
.60 


U 

$.60 
.35 


.45 

00  12.00  12  00 
50  4.79  4,20 
00  150.00  150.00 
35  .35  .20 

00       1 .  50       1  00 


Extended  totals $69,704  $73,619  $66,968  $68,883  $75,497  $68,883  $70,436  $75,790  881,316  $61,282  $78,102  $77,901 
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JAIVrARY    Bl  ILDIN<;    OFKHATIONS 

The  January  builcliriK  operations  as  compared  with  the  op- 
erations of  a  year  apo  show  a  remarkable  increase  in  every 
section  of  the  country.  In  the  eastern  states  a  gain  of 
about  $5,000,000  is  noted  as  compared  with  January,  1915, 
and   is   the   most    favoral)Ie    report    since    January,    1913. 

The  construction  contemplated  foi-  municipal  and  private 
work  indicates  that  the  volume  of  business  in  the  building  line 
has  at  least  reached  normal  state.  While  in  comparison  with 
a  year  ago,  the  building  operations  in  New  York,  especially 
in  the  boroughs  of  Manhattan  and  the  Bronx  show  a  decrease, 
it  may  be  remembered  that  a  year  ago  at  this  time  the 
plans  filed  for  buildings  included  some  million  dollar  struc- 
tures. Other  important  cities,  such  as  Boston,  Chicago,  Phila- 
delphia, etc.,  show  a  decided  gain  over  last  year  and  building 
contractors   may   feel    elated   over    such    promising   conditions. 

Below  is  given  the  table  of  contemplated  l)uikling  opera- 
tions from  the  more  important  cities  thioughout  the  United 
States. 

EASTERN  ST.VTES 


Albany,  N.  Y 

Baltimore,  Md 

Boston,  Alass 

Bridgeport.  Conn .  .  . 

BulTalo,  N.  Y 

Elizabeth,  N.  .1 

Harrisburg,  Pcnn.  . . 
Hartford,  Conn.  ,  .     , 

Holjoken,  N.  J 

Jersey  City,  N.  .1. . . . 

Newark,  N.  J 

New  Bedford,  Mass. 
Now  Haven,  Conn . . 
New  York,  N.  Y. 

Bronx .  . 

Brooklyn 

Manhattan 

Queens 

Passaic,  N.  J 

Paterson,  N.  J 

Philadelphia,  Ponn.. 

Pittsburgh,  IVnn 

Portland,  Maine.  .    , 
Reading,  Ptnn.  .  . 
Rorhester,  N.  Y .  .  .  . 

Scranton,  Pcnn 

Springfield,  Mass.  .  . . 

Syracuse,  N.  Y 

rtica.  N.  Y 

Worcester,  Mass. . . . 


WESTERN  STATES 


1916 

1915 

$117,79.5 

$340,290 

948,210 

.575.072 

4,7.')f>,229 

5.602. .591 

392,280 

98.110 

510,000 

381,000 

455,088 

82,314 

80,573 

7,575 

235,978 

139.205 

15,675 

.325.000 

30r),745 

137,800 

3.59„303 

339,708 

204,770 

75,.50O 

675,008 

132,155 

1,791.200 

2,072,2.50 

L',ii!M.,(iO0 

1,373,095 

4..').ss,9.50 

7,830,100 

l,7.sii,814 

042,624 

43,285 

20,410 

141,788 

73,895 

1,8.59,090 

910,805 

3,449,944 

465,461 

78,445 

28,705 

11,7.50 

5,900 

740. .500 

246,717 

129,475 

38,170 

325,815 

200,005 

109,445 

219,715 

77,135 

53,600 

330,185 

77,276 

Totals $27,293,197     $22,501,228 


SOUTHERN  STATES 


Atlanta,  Ga 

Birmingham,  .Ala. .  . 
Chattanooga,  Tenn. 

Dallas,  Tex 

Ft.  Worth,  Tex 

Houston,  Tex. .... 

Louisville,  Ky 

Memphis,  Tenn .  . . 
New  Orleans,  La . .  . 

Norfolk,  Va 

Richmond,  Va 

Washington,  D.  C. . 


Totals. 


CENTRAL  STATES 


Akron,  Ohio 

Canton,  Ohio. 

Cedar  Rapids,  Mich. 

Chicago,  ill.  ■  ■ 

Cincinnati,  f)luo 

Cleveland,  Oiiio 

Columbus,  Ohio 

Davenport,  Iowa .... 
Des  Moines,  Iowa   .. 

Detroit,  Mich 

Duluth,  Minn 

Evansville,  Ind 

Grand  Rapids.  Midi. 
Indianapolis.  Ind. . . . 
Kansas  City,  Kan. . . 

Kansas  City,  Mo 

Milwaukee,  Wis 

Minneapohs,  Minn.. 

Oak  Park,  111 

Omaha,  Neb 

Peoria,  111 

St.  Louis,  Mo 

St.  Paul,  Minn 

Toledo,  Ohio 

Youngstown,  Ohio . . . 


1910 

1915 

Sl.30,480 

$273,790 

273,011 

72,178 

60,390 

29,142 

771,630 

140,005 

91,127 

90,705 

490,675 

1.58„544 

178,980 

277,420 

186,800 

101 ,953 

134,425 

146,999 

148,222 

119,864 

300.592 

1.59,840 

738.546 

470,328 

$3,511,478 

$2,040,774 

1916 

1915 

$288.4.30 

845,635 

71.725 

31.175 

11.000 

108,000 

,S,I  |.S,2(10 

4,327,!100 

U5,,S!)5 

451 ,3,50 

l,6l)(),.Sil5 

1,110,085 

223,415 

85,100 

27,579 

26,455 

115.645 

52,2,50 

1.979,410 

1,121,280 

113.7.33 

90,1,55 

31.862 

69,0.50 

118.4.55 

80.072 

342.910 

266.907 

23,530 

35,090 

444,575 

387.880 

2.50,275 

203.049 

586,340 

485,100 

242,800 

113.885 

177,025 

165.075 

110,900 

170.000 

644,191 

1.094,073 

423.198 

099.2.58 

500.875 

5.37,297 

90,345 

73,250 

Denver,  Colo 

Los  Angeles,  Calif.... 

Oakland,  Calif 

Portland,  Ore 

Salt  Lake  City,  Utah. 

San  Diego,  Calif 

San  Francisco,  Calif.  . 

Seattle,  Wash 

Spokane,  Wash 

Taconia,  Wash 


1916 

1915 

$128,440 

$177,035 

1,678,724 

8(J0,360 

218,108 

250,673 

109,375 

372,690 

178.202 

85,6.50 

128, .5.54 

269.425 

947„551 

868.797 

413,505 

408.585 

38,555 

92.185 

33,1.54 

59,598 

Totals. 


$3,964,528       $3,451,598 


Totals $17,088,268    $11,903,171 


R.MIiWAYS — STIOAH    AND    EI.KCTHIC 

I'ropoMed  Work 
PeiiiiHylvaniii — Bids     will     soon     be     received     for     inboard 
freight  yard  at  Front  and  Federal  St.,  Philadelphia,  for  Penn- 
sylvania Railroad  Co.     Kstimated  cost,  $350,000.     A.  C.  Shand, 
Broad  St.,   Philadelphia,   Engr. 


We«t  V'irg:inia — Monongahela  Valley  Traction  Co.  plans  4 
mi.   loop   on   east   side,   Fairmont.     S.   B.   Miller,    Fairmont,   Ch. 

Engr. 

GeorKia — Atlanta  &  St.  Andrews  Bay  Ry.  will  extend  line 
from  Eufala  to  Columbus.     Asa  G.  Candler,  Atlanta,  I'res. 

(ieorgia — Plans  being  prepared  by  Federal  Construction 
Co.  for  electric  interurban  tramway  from  Atlanta  to  Creigh- 
ton  via  Roswell,  Alpharetta  and  Gumming,  about  60  mi.,  for 
Louisville  &  Nashville  R.R.  W.  H.  Courtenay,  Louisville,  Ky., 
Ch.  Engr. 

Alabama — Birmingham  Light  and  Power  Co.  contemplates 
electric  line  from  terminals  to  Warrior  River,  Birmingham. 
J.  S.  Pevear,  Pres. 

Mi»iNi«<.si|ipi — Meridian  &  Memphis  R.R.  will  build  line  from 
Union  to  Sebastapol,  about  13  mi.  S.  A.  Neville,  Meridian, 
Vice-Pres. 

MlsNiNMlppi — Mobile  &  Ohio  R.R.  will  construct  additional 
tracks  in  Columbus  to  serve  industries.  B.  A.  Wood,  Mobile, 
Ch.   Engr. 

Ohio — Cincinnati,  Milford  &  Loveland  Traction  Co.  plans 
to  extend  line  in  Madisohville  through  Ault  Park.  Estimated 
cost,   $200,000.     C.   C.   Harris,   Madisonville.   Gen.   Mgr. 

Indiana — Cleveland.  Cincinnati.  Chicago  &  St.  Louis  Ry. 
plans  to  extend  tracks  at  South  Anderson  yards  at  Anderson. 
C    A.    Poquette,   Cincinnati,   Ohio,   Ch.    Engr. 

MieliiKan — G.  E.  Klumdinst.  Mayor,  and  other  prominent 
citizens  of  Coldwater  are  interested  in  electric  railway  from 
Coldwater  to  Battle  Creek. 

Michigan — South  Shore  Cedar  Co.  will  build  logging  rail- 
way from  DoUarville  to  Newberry.     E.  C.  Underwood,  Mgr. 

Michif/can — Michigan  United  Traction  Co.  plans  to  electrify 
Fruit  Belt  Line  and  build  line  from  Hartford  to  Sisters  Lakes 
via   Keeler.     J.   F.   Collins,   Jackson,   Vice-Pres.   and  Gen.   Mgr. 

Michigan — Michigan  United  Traction  Co.  plans  to  extend 
Washington  Heights  line  and  East  Main  St.  line  in  Battle 
Creek.     H.  D.   Sanderson,  Jackson,   Mich.,  Ch.  Engr. 

Illinois — Oil  Belt  Ry.  will  extend  line  from  Bridgeport  via 
Lawrenceville,  111.,  to  Vincennes.  Ind.,  and  from  Vincennes  to 
coal  fields  of  Bruceville  and  Bicknell,  Ind.,  also  to  Mt.  Carmel, 
111.,  J.  B.  Campbell,  Bridgeport,   111.,  Secy,  and  Gen.  Mgr. 

WiNconsin — Preliminary  arrangements  being  made  to  start 
work  in  spring  on  electric  railway  connecting  Milwaukee, 
■Sussex,  Pewaukee.  Waukesha.  Neosho,  Haustisford,  Juneau, 
Beaver  Dam  and  Fox  Lake.  Alvin  P.  Kletzsch,  Milwaukee, 
interested. 

Kan.saH — Wichita  Railroad  and  Light  Co.  will  double-track 
line  from  Douglas  Ave.  Bridge  west  to  Seneca  St..  Wichita, 
and  pave  tracks.     A.  M.  Patten,  Topeka,  Kan..  Gen.  Mgr. 

Texas — Missouri.  Kansas  &  Texas  Ry.,  Dallas,  appropriated 
$10,000,000  for  improving  lines  in  state  during  next  3  years. 
L.   F.   Lonnbladh.   Dallas,   Ch.   Engr. 

Texas — City  Commission  instructed  San  Antonio  &  Aransas 
Pass  Ry.  to  file  plans  with  E.  E.  Sands,  City  Engr.,  for  eleva- 
tion of  tracks  upon  trestle  for  distance  of  25  blocks  in  Hous- 
ton.    J.  S.  Peter,  San  Antonio.  Vice-Pres.  and  Gen.  Mgr. 

Texas — W.  E.  Carwile  and  associates  plan  railroad  from 
Amarillo   to   some   point   in   western   Kansas,   about   200   mi. 

Texas — Texas  Airline  Interurban  Co..  recently  organized, 
plans  interurban  electric  railway  from  Columbus  to  Gonzales 
and  from  Austin  to  I'oit  I^avaca.  Part  of  right-of-way 
obtained.     P..   P..   Hunt.  Columbus,  interested. 

i'alifornla — Southern  Pacific  Co.  plans  railroad  from 
Eureka,  Calif.,  to  Coos  Bay,  Ore..  260  mi.  William  Hood,  San 
Francisco,  Ch.  Engr. 

Bids   In   and   Contracts   .Vwarded 

Vlricinia — Chester  &  City  Point  Electric  Railway  Corpora- 
tion  awarded  contract   for  railway   from   Chester  to  Hopewell 
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iintl  IMty  I'.ilnt.  !l  ml.  to  V.MUJIIN  (■(  IN.STIU'CTION  Co,  lloii- 
nokc.     H.  I).  Kli-hcll>t<iKt-i-.  V\v».     Noti'.l  .Srpt.   Itl. 

Trxna^ — C'oiiliact  for  liiliTiiilmn  lallwiiy  from  Tiinpl'"  'o 
Marliii  for  Tfmi>l<"-M'"'">>  Triu'tloii  Co.  awiinlcd  to  J.  VVll.- 
I.AIU)  CItUTTY,  Temple. 

("nliritriilii  Chinch  Street  Munlelnal  Ity.  awarded  coiitiacl 
l(ir  line  froiii  Itlth  tt>  ISth  St.  and  from  iZ(\  to  tilth  St..  San 
Kranel.se. ),  to  \V  l';.STIOI{N'  MDTOlt  Ult.WlNC  CO.,  Ilfil  Nou  St., 
San    Kraiu'lHco,    at    $57,1.^5. 

I.KillT.    IIIO.\T     \M>     IMIWIOII 
l>r<>|">Mfil     \\»rk 

1^.  v.,  »iM>|MT«t»«ii  I'uldle  .Service  ConinilHHion  ro<-elved 
npplli-allon  from  Collier.s  l.lnht.  Heat  and  I'ower  Co.,  CoojX'rH- 
town.  for  fraiu'hlMe  to  eonstrui't  tran.MiiilH.slon  llnua  to  furnlHli 
electrU-lty    to    On.'onl.i. 

\.  v..  'IVrrjvllIc  IMan.s  beliiK  coiiHldered  for  eU'etrlc-llKlit- 
Inn   sy.stem   In   TerryviUe. 

r«-iin..  Ncwloii  IlninlHon — .T.  W.  White,  Supt..  Aetna  Rxplo- 
.slve  Cii  Is  Inleresti'd  In  i)roject  to  eonstrui't  munlflpal  elec- 
lrie-li«iil    plant    and   electrle    railway   In    Newton    Hamilton. 

I'eiiii..  W  oriirrMvlIU- — Jterkshire  Kleetric  Co.  has  actiulred 
plant  of  WernersvlUe  ^.-  IleldellxrK  Kleetric  Llcht  and  I'ower 
Co.  New  company  plans  to  reconstruct  all  lines.  bamuel 
Itodsecker,    SinkhiK    Springs,    Sui)t. 

Vii..  ((iiniitloo — Quantlco  Co.  plans  olectrlc-llMTht  plant. 
Kldrldne  Jordan,  Heal  Kstate  Trust  Bldg.,  Washington,  D.  C 
Interested. 

N.  C,  \Vnrm«»v — Town  contemplates  Installing  electric-light 
plant. 

S.  C,  V\.  Mill — City  contemplates  installing  electric-light 
plant. 

S.  C.  .Siiliidn — P.  A.  Hugh.  Atlanta.  Oa.,  granted  franchise 
to   install   and   operate   electric-light   plant   in   Saluda. 

«in..  lilnkely — Press  reports  state  municipal  electric-light 
plant  will  be  improved.     E.  R.  Adams,  Supt. 

Gn.,  Stntexboro — Plans  being  considered  for  improving  mu- 
nicipal electric-light  plant.  D.  R.  Gould,  Supt.  Light  and 
Water    Plant. 

.■\ln.,  Alnlinnin  Port — Tidewater  .Securities  Power  Co.,  Mo- 
bile, plans  to  construct  electric-light  plant  and  extend  water 
system  in  connection  with  proposed  development  of  Alabama 
Port.      .1.    M.    Dewberry,   Pres. 

Aln..  Blrmlngliain — City  contemplates  electric-light  plant 
in  Idlewild  Park  to  supply  south  side  of  city.  Julian  Ken- 
drick.    City    Kngr. 

MIns.,  Greenwood — Election  will  soon  be  held  to  vote  on 
franchise  to  Madison  Baird  for  construction  of  gas  plant  in 
Greenwood. 

Kv.,  Hiirtford — Kentucky  Light  and  Power  Co.  plans  to 
enlarge  its  plant  at  Hartford.     A.  K.  Barrass,  Mgr. 

Ivy.,  WlilteNtiurs; — J.  J.  Bell,  Lexington,  plans  to  install 
electric-light  and  gas  plant   in  Whitesburg. 

Ohio,  Brynn — Ohio  Gas  Light  and  Coke  Co.  plans  to  im- 
prove and  enlarge  its  plant.     Estimated  cost,   $16,000. 

Ind.,  Anderson — Bids  will  soon  be  received  by  Anderson 
Electric  I.,ight  Co.  for  improving  municipal  electric-light  plant. 
Noted    Feb.    3. 

Ind.,  Piilmyra — L.  A.  Kahl  plans  to  install  electric-light 
plant    in    Palmyra. 

111.,  Blooniington — Press  reports  state  Bloomington  and 
Normal  Railway  and  Light  Co.  plans  to  construct  9-mi.  trans- 
mission line.     M.  G.  Linn.  Gen.  Supt. 

III.,  Danville — Election  will  soon  be  held  to  vote  on  $250,000 
bonds  for  municipal  electric-light  plant.  W.  H.  Martin,  City 
Engr. 

111.,  Golden — Central  Illinois  Public  Service  Co.,  Mattoon, 
applied  for  franchise  to  construct  transmission  line  from 
(Solden    to    Clayton. 

111.,  Mattoon— Election  will  be  held  in  April  to  vote  on  $25,- 
000  bonds  for  installation  of  electric-light  plant  and  for 
improving   water   system. 

Iowa,  Ft.  Dodge — Bids  will  soon  be  received  for  dam  in  Des 
Moines  River  in  connection  with  hydro-electric  plant.  Esti- 
mated cost,  $100,000.  Burns  &  McDonnell,  Kansas  City,  Mo., 
Engr.     Noted  Oct.  14  and  Dec.  2. 

lona,  Oskaloosa — Oskaloosa  Vitrified  Brick  Co.  having 
plans  prepared  for  installation  of  power  plant. 

Iowa,  Stanhope — Election  will  be  held  in  spring  to  vote  on 
franchise  to  Henderson  Light  and  Power  Co.  to  furnish  city 
with  light  and  power. 

Kan..  Cuba — E.  C.  Prebble  applied  to  City  Council  for  fran- 
chise to  construct  electric-light  plant   in  Prebble. 

S.  D.,  Lake  Xorden — See   item  under   "Water   Works." 
S.  D.,  I.e.sterville — Plans   being   considered   for   Installation 
of   municipal    electric-light    plant. 

S.  D.,  Xewell — Board  of  Trustees  plans  to  install  electric- 
lighting   system    in   Newell. 

Mont.,  Holter — Preliminary  surveys  will  soon  be  made  for 
hydro-electrical  plant  on  Missouri  River  near  Wolf  Creek. 
F.  M.  Kerr,  Gen.  Mgr.  Montana  Power  Co.,  Butte,  interested. 
Mo.,  Branson — Ozark  Power  and  Water  Co.  plans  to  con- 
struct transmission  lines  to  Pierce  City  to  furnish  city  with 
electrical   service. 

Tex.,  Ballinger — Interstate  Electric  Corporation,  115  Broad- 
way, New  York,  N.  Y..  purchased  electric-light  plant  owned 
by  "Ballinger  Cotton  Oil  Co.  New  company  plans  to  enlarge 
plant  and  extend  transmission   lines. 

Tex.,  Bartlett — Texas  Power  and  Light  Co.,  Dallas,  will  re- 
build  substation   at  Bartlett. 

Tex.,  Hereford — City  contemplates  central  power  plant  on 
unit  plan. 

Tex.,  Sherman — City  has  retained  Henry  E.  Elrod,  Engr., 
Dallas,  to  prepare  plans  for  electric-light  plant,  water  sys- 
tem   and    street    improvements.      Noted    Nov.    4. 


Tex.,  Tyl€T  Iteiiorleil  tliat  K.  C.  Cotton,  Denver,  Colo., 
pin<haHi'd  lioldlngH  of  Tyler  Traction  (;o.  and  will  extentl 
I  raiiHmlHHion    HyHtem    and    liiHtull    macrhlnery    in    power    plant. 

Okln.,  t'nddo  Citl/.enH  recently  voted  to  grant  25  year 
franelilse  Id  Caddo  I'ower  Vo.  to  furnlHh  city  with  power  and 
light. 

Okla..  linnKHton — LangHton  ColortMl  College  will  rebuild 
I)ower  station.  LuglHlaturo  appropriated  $16.2<iX  for  pur- 
poHe. 

Okln.,  WUtor — Citizens  recently  voted  $7,000  boiKlH  fvr 
elect rie-llght  plant,     t^  C.  (Jober.  cfk.     Noted   Feb.   .'1. 

Colo..  Ilonliler  Western  Light  and  I'ower  <'o.  contem- 
plates ixp(  ihIII  lire   of   .fllo.OOO   for   JniiirovinK    Itu   power  pluntH. 

Idaho,  Sodn  S|irliiKM  City  |i1;uih  to  inipr<ivi'  niunlelpul  elcc- 
trlc-llglit     i)lant.       Alvln     Meyers,    Supt.    and     lOnnr. 

Wnnh.,  l'r««N«T- -lOleetion  will  soon  be  held  to  voli'  on  prop- 
osition to  issue-  $12,000  bonils  for  electrlc-Ught  and  power 
plant   on    Yakima    Ulvei-.      Noted   Jan.    Kl. 

<'nlif.,  !>l«'whMll--  Midway  fJas  Co.  planH  to  construct  distri- 
bution system  to  furnish  city  with  gas.  Estimated  cost, 
$(>,000. 

tint.,    Haniiltun — See    Item    under   "Industrial    Works." 

<»nt.,  Stamford — City  plans  to  purchase  electric  plant  of 
Ontario  Distributing  {  o.  and  to  construct  substation.  C.  T. 
Monroe,    Soutbbend,   Clk. 

Out.,  TUlMonhurg — I'lans  being  considered  for  hydro-elec- 
tric line  from  Tillsonburg  to  Brownsville  and  Springfield.  J.  E. 
Teckoe,   Supt.   Hydro.   Dept. 

Ont.,  Toronto — H.  H.  Cousens,  Toronto  Hydro  Electric  Sys- 
tem advised  Board  of  Control  that  it  would  require  $1,.'J75,- 
000  for  proposed  buildings  and  e(iuipment  for  increased  de- 
mand for  hydro  power. 


Prw|»»Med   Work 

.MasH.,  BoNton — Press  reports  state  2  new  bridges  will  span 
the  Charles  Itiver;  Weston  bridge  replacing  old  stone  struc- 
ture near  Norumbega  and  on  main  road  from  Boston  to 
Worcester,  North  Beacon  St.  bridge,  replacing  ancient  struc- 
ture   near   Watertown   Arsenal.      Estimated   cost,    $50,000. 

MnNM.,  liOwell — Citizens  contemplate  voting  on  honds  for 
steel  bridge  over  Merrimack  River  at  Pawtucket  Falls. 
Stephen  Kearney,   Engr. 

C'Onn.,  New  London — Bids  will  be  received  until  Feb.  23 
for  bridge  over  Thames  River  at  New  London  for  New  York, 
New  Haven  &  Hartford  R.R.  Estimated  cost,  $2,500,000.  J.  H. 
Socherns,   Div.   Engr.     Noted  Jan.   20. 

IV.  Y.,  North  Tonawanda — International  Railway  Co.,  Buf- 
falo, requested  by  State  Public  Service  Commission  to  con- 
struct bridge  across  Tonawanda  Creek  in  connection  with  new 
line.  H.  C.  Young,  857  Main  St.,  Buffalo,  Supt.  of  Bldgs.  and 
Bridges. 

N.  J.,  Trenton — Pennsylvania  R.R.  will  soon  award  contract 
for  2,000  tons  of  steel  for  bridge  at  Trenton.  Alexander  C. 
Shand,  Philadelphia,  Penn.,  Ch.  Engr. 

Penn.,  Franklin — Plans  being  prepared  for  reinforced- 
concrete  bridge  between  Franklin  and  Johnstown.  A.  B. 
Cluny,   Borough   Engr. 

Penn.,  Meadville — City  will  construct  3  new  bridges  over 
Mill  Run  during  summer;  one  at  North  Main  St.,  another  at 
Water,   the  other  at  Poplar  St. 

Penn.,  Meclia — Commissioners  of  Delaware  County  peti- 
tioned to  construct  new  bridge  acioss  east  branch  of  Chester 
River  at  Yorkshire  Mills. 

Del.,  Laurel — Bids  will  be  received  by  Morgan  T.  Gum, 
County  Rd.  Engr.,  Georgetown,  until  Mar.  7  for  bridge  at 
Poplar  St. 

Del.,  Rehoboth  Beach — Plans  being  prepared  for  bridge  at 
Rehoboth  Beach.  Estimated  cost,  $10,000.  Morgan  T.  Gum, 
Georgetown,   County   Rd.    Engr. 

Md.,  Millington — Press  reports  state  Commissioners  of 
Kent  County  and  Queen  Anne  County,  Centerville,  plan  to 
construct  bridge  at   Millington. 

S.  C,  Anderson — Press  reports  state  Commissioners  of 
Anderson  County,  Anderson,  and  Hart  County,  Hartwell,  Ga., 
contemplate  steel  bridge  across  Savannah  River  between  2 
counties. 

Ga.,  Atlanta — Press  reports  state  Southern  Ry.  contem- 
plates new  concrete  bridge  at  south  end  of  Whitehall  St. 
Company  plans  to  pay  entire  cost  if  city  will  raise  grade 
of  north  approach  and  pay  for  repaying  street.  A.  B.  Illsley, 
Engr.  of  Bridges. 

Fla.,  Stuart — (Official) — Bids  will  be  received  by  Board  of 
Commissioners,  West  Palm  Beach,  until  Mar.  7,  for  construct- 
ing bridge  across  St.  Lucue  River  at  Stuart.  George  O.  Butler, 
City  Clk.      (See  adv.) 

Tenn.,  Manchester — Bids  will  be  received  until  Feb.  26  by 
Clerk   of  Coffee  County  for  bridge  across   Bradley's  Creek. 

Ohio,  Dayton — Commissioners  of  Montgomery  County  plan 
to  construct  new  bridge  south  of  Dayton. 

Ohio,  Fairfleld — Bids  will  be  received  by  County  Commis- 
sioners until  Mar.  7  for  steel  superstructure  of  George  Wooster 
bridge   and   Maple   Grove   School   bridge. 

Ohio,  Warren — City  Council  will  vote  on  $4,500  bonds  for 
constructing  new  span  at  south  end  of  bridge  crossing  Mahon- 
ing River  at  South  Main  St. 

Ind.,  Hamilton — Bids  will  soon  be  received  for  construction 
of  Columbia   bridge. 

Ind.,  Richmond — Press  reports  state  plans  being  considered 
for  bridge  on  line  between  Wayne  and  Henry  Counties.  Esti- 
mated  cost,   $5,700. 

111.,  Peru — City  Council  contemplates  rebuilding  Illinois 
River  bridge. 

HI.,  Princeton — Commissioners  of  Bureau  County  plan  to 
construct  15  bridges.     F.  R.  Bryant,  County  Supt.  of  Highways. 
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III.,  Roanoke — Highway  Commissionors  will  build  new 
concrete  double  width  bridge  across  Panther  Creek. 

111.,  Urbana — A.  M.  Doneley,  City  Kngr.,  authorized  by  City 
Council  to  prepare  plans  for  new   bridge  across  Honeyard. 

WlM.,  Beloit — City  plans  to  construct  new  bridge  next  sum- 
mer.    Estimated  cost,  $28,000.     C.  K.  Heel)ink,   City  Engr. 

Minn.,  Mankato — Plans  prepared  for  bridge  across  Minne" 
sota  River  at  Main  St.  D.  D.  Price,  Lincoln,  Neb.,  Engr. 
Noted  Dec.  23. 

Neb.,  Butte — -Plans  being  prepared  for  construction  of  3 
span  bridge.  Estimated  cost,  $3.'').000,  which  will  be  borne  by 
Holt  and  Boyd  Counties  and  state.  G.  E.  Johnson,  State 
House,  Lincoln,  Engr. 

Neb.,  Kearney — State  Board  of  Irrigation  approved  plans 
for  bridge  l,O0O-ft.  long  to  be  constructed  across  Platte  Kivi-r 
between  Kearney  and  Buffalo  Counties.  Estimated  cost, 
$50,000. 

Mo.,  Kansas  City — Plans  being  prepared  by  Waddell  &  Son, 
Engr.,  Kansas  City,  for  reinforced-concrete  bridge  at  31st  St. 
and  Linwood   Blvd.   for  Park  Board.      Estimated   cost,   $60,000. 

Mo.,  Poplar  BlutV — Commissioners  of  Butler  County  plan  to 
construct  bridge  across  Black  River  near  Hargrove-Rush 
Farm.  Estimated  cost  between  $5,000  and  $6,000.  E.  C. 
Nickey,  Engr. 

Moh  St.  Louis — Press  reports  state  proposed  bridge  at 
southern  approach  to  12th  St.  viaduct  will  not  be  constructed. 
Estimated  cost,  $313,828.     E.  R.  Kinscy,  Pres.  Bd.  of  Pub.  Ser. 

Ark.,  Salem — Mammoth  Spring  T..ight  and  Power  Co.  plans 
bridge  across  Spring  River.     Ai-thur  E.  Main,  Ch.  Engr. 

Tex.,  Marble  Falls — Election  will  be  held  Mar.  4  in  Burnet 
County  to  vote  on  $10,000  bonds  for  bridge  across  Colorado 
River  at  Burnet-Llano  County  line.  Llano  County  will,  also 
vote  similar  amount. 

Ariz.,  Phoenix — Press  reports  state  bridge  1  mi.  long  will 
be  constructed  across  Gila  River  between  Phoenix  and  Mari- 
copa to  replace  structure  of  United  Eastern  Railroad  Co. 
destroyed   by   floods.     Estimated  cost,   $500,000. 

Ariz.,  St.  .lohns — Citizens  voted  $75,000  bonds  for  bridges 
and  roads.     Noted  Oct.  21. 

AVash.,  Everett — All  bids  rejected  for  construction  of  Pil- 
chuck  steel  bridge.  New  bids  will  be  received  until  Feb.  21. 
Estimated   cost,   $10,000. 

Wash.,  Olymiiia — Press  reports  state  concrete  bridge  will 
be  constructed  across  Nisqually  River.  Estimated  cost,  $16,000. 
James  Allen,  Ch.  Engr.  State  Highway  Dept. 

Wash.,  Spokane — Plans  being  prepared  for  new  concrete 
bridge  across  Spokane  River  at  Division  St.  to  replace  one 
recently  destroyed.  Estimated  cost,  $250,000.  M.  McCartney, 
City  Engr.     Noted  Jan.  20. 

Wash.,  Toutle — Plans  being  considered  by  county  for  new 
bridge  across  Toutle  River  near  Toutle.  Glenn  McKenzie, 
Deputy   County   Engr. 

Ont.,  Brantford — Bids  will  be  received  until  noon.  Feb. 
26,  for  (a)  reinforced-concrete  abutments  for  P"'onger  bridge, 
(b)  for  steel  superstructure,  (c)  for  reinfoced-concrete  abut- 
ments for  Barton  bridge. 

Ont.,  North  Dorchester — Township  Council  contemplates 
building  3  bridges.     W.  B.  Lane,  City  Clk. 

Ont.,  Toronto — Board  of  Control  having  plans  prepared  for 
bridge  across  Reservoir  Ravine  and  another  over  the  Belt 
Line  Ravine.     R.  C.  Harris,  Comr.  of  Pub.  Wks. 

Bids  In  and  Contracts  Awarded 

Md.,  Baltimore — Baltimore  &  Ohio  Railroad  Co.  awarded 
contract  for  200  tons  of  steel  for  lift  bridge  at  Baltimore  to 
AMERICAN  BRIDGE  CO..  30  Church  St.,  New  York,  .V.  Y.  F. 
L.  Stuart,  Baltimore,  Ch.  Engr. 

AV.  Va.,  Williamson — -(Official) — Lowest  bids  received  Feb. 
5  for  the  bridge  across  Tug  Fork  of  Big  Sandy  River  con- 
necting Mingo  County.  AV.  Va.,  with  Pike  County,  Ky.,  (a) 
substructure,  (b)  superstructure,  were  as  follows:  Roanoke 
Bridge  Co.,  Roanoke,  Va.,  (a)  $8,988.  (b)  $14,985;  .Shipe  & 
Thompson,  Huntington,  <a)  $14,516.  (b)  $12,575;  Mumaw  & 
Ross,  Huntington,  (a)  $9,500,  (b)  $13,200.  Noted  Sept.  23  and 
Jan.   20. 

Ga.,  Atlanta — Contract  for  Improving  Chattahoochee  River 
bridge  awarded  to  CASE  &  COTHRAN,  Atlanta,  Ga.  Esti- 
mated cost,   $8,225.     R.  M.  Clayton,  City  Engr. 

Ky.,  Louisville — Louisville  Bridge  Co.  awarded  contract  for 
steel  work  on  two  spans  of  new  proposed  bridge  across  the 
Ohio  River,  to  PENNSY'LVANIA  STEEL  CO.,  Harrisburg, 
Penn. 

Ind.,  Jeffersonville — PENNSYLVANIA  STEEL  CO.,  Harris- 
burg, Penn.,  at  $250,000,  awarded  contract  for  2  northernmost 
spans  for  double-track  bridge  across  Ohio  River  between 
Jeffersonville  and  Louisville,  Ky.,  for  Pennsylvania  R.R. 
Noted  Dec.  16  and  Jan.  6. 

Ind.,  New  Albany — Pennsylvania  Lines  West  of  Pittsburgh 
awarded  contract  for  200  tons  of  steel  for  bridge  at  New 
Albany  to  FT.  PITT  BRIDGE  CO.  Thomas  Rodd,  Pittsburgh, 
Penn.,  Ch.  Engr. 

Ind.,  Portland — (Official) — Contract  for  several  bridges 
awarded  to  P.  B.  SWIKER,  Portland,  Ind.  Estimated  cost, 
$4,800.     S.   O.   Bergman,   City  Engr.     Noted  Feb.   3. 

MIeh.,  Lansing' — Contract  for  bridges  across  Sage  River 
and  Teaspoon  Creek  awarded  to  NEBEL  BROS.,  Gladstone,  at 
$2,210,  and  $1,980,   respectively.     Noted  Dec.  2. 

Wis.,  Milwaukee — (Official) — Contract  for  bridge  across 
Milwaukee  River  on  Silver  Spring  Rd.  awarded  to  STEIN 
CONSTRUCTING  CO.,  Medford,  Wis.  Estimated  cost,  $25,970. 
Noted  Jan.  27. 

Iowa,  Folletts — Contract  for  pony  truss  bridge  awarded  to 
CLINTON  BRIDGE  AND  IRON  WORKS,  Clinton. 

Iowa,  Le  Mars — Contract  for  furnishing  reinforcing  steel 
for  bridge  work  awarded  to  CLINTON  BRIDGE  WORKS. 


Iowa,  Mason  City — C.  A.  Holvik,  Mason  City,  at  $21,600, 
submitted  lowest  bid  for  bridges  in  Cerro  Gorde  County. 

Iowa,  New  Hampton — Contract  for  9  bridges  In  Chickasaw 
County  awarded  to  IOWA  BRIDGE  CO.,  Des  Moines,  at  $12,535. 

Kan.,  Harper — Contract  for  steel  for  75  bridges  awarded 
to  WESTERN  IRON  AND  FOUNDRY  CO.,   Harper. 

Wash.,  Walla  AV'alla — Contract  for  2  concrete  bridges  across 
Mill  Creek  awarded  to  H.  L.  WILSON  CO.,  Walla  Walla,  at 
$6,054. 

Idaho,  Priest  River — Contract  for  superstructure  and  piers 
for  bridge  across  Pend  d'Oreille  River  awarded  to  ILLINOIS 
STEEL  BRIDGE  CO.,  Spokane,  \VaHh.,  at  $15,440.  C.  J.  Chaf- 
flns.  County  Engr.     Noted  Dec.  23  under  .Sandpoint,  Idaho. 

Calif.,  Ventura — Bids  received  Feb.  3  for  structural  steel 
and  c.-i.  pipe  for  4  bridges  rejected.  J.  B.  McClaskey,  County 
Clk.     Noted  Jan.  27. 

AV  A  T  F,  R  -  W  O  R  K  S 
l>roposed  Work 

Conn.,  Hartford — (East  Hartford) — James  H.  Fuerts,  Con- 
sult. Engr.,  140  Nasau  St.,  New  York,  N.  Y.,  retained  by  Com- 
missioners of  Fire  District  as  engineer  for  proposed  water 
system.      C.    Henry    Olmsted,    City    Engr. 

N.  Y.,  Ilion^Bids  will  soon  be  received  for  improving 
water  system.      Estimated  cost,   $30,000. 

N.  Y.,  North  Collins — (Official) — Bids  will  be  received  by 
Board  of  Trustees  until  2  p.m.,  Feb.  23,  for  water-works  sys- 
tem.     (See    adv.) 

N.  J.,  Cape  May  Point — City  voted  $15,000  bonds  for  ex- 
tending  water   system. 

N.  J.,  Dover — City  plans  to  improve  water  system.  George 
E.  Jenkins,  City  Engr. 

N.  J.,  Paulsboro — Paulsboro  Water  Co.  plans  to  improve 
plant. 

■\V.  Va.,  AVheelIng — Preliminary  plans  being  prepared  by 
George  W.  Fuller,  Engr..  170  Bioadway.  New  York,  N.  Y.,  for 
pumping  station.     E.stimated  cost,  $10,000. 

N.  C,  AVilson — Rids  will  be  received  until  Mar.  15  for  new 
water-works  system.     Estimated  cost,  $95,000. 

.Via.,  Alabama  Port — See  item  under  "Light,  Heat  and 
Power." 

Miss.,  Pass  Christian — Citizens  defeated  $45,000  bonds  for 
water-works  and  fire  system.  Xavier  A.  Kramer,  Magnolia, 
Miss.,  Engr.     Noted  Jan.  27. 

Miss.,  Philadelphia — Citizens  voted  $30,000  bonds  for  water 
and  sewer  systems.      \\'.  D.   Gillis,  Mayor. 

La.,  De  Ridder — Bids  will  be  received  until  Mar.  1  for 
water-works  system.  Xavier  A.  Kramer,  Magnolia,  Miss., 
Engr.     Noted  Dec.   16. 

Ky.,  Whitcsburg — See  item  under  "Light,  Heat  and 
Power." 

Ohio,  Attica — (Official) — Bids  will  be  received  by  the  Board 
of  Trustees  of  Public  Affairs,  until  noon,  Feb.  24,  for  improv- 
ing municipal  water-works  system.      (See  adv.) 

Ohio.  Bridgeport — City  plans  to  lay  new  water  main. 

Ohio,  Middletown — City  plans  to  install  new  pump  at 
water-works.     W.   C.   Morrison,  City   Engr. 

Ohio,  Portsmouth — Water  AVorks  Advisory  Committee  of 
Council  recommends  new  reservoir.     P.  G.  Harper,  City  Engr. 

Ohio,  Zanesville — City  plans  to  call  election  for  Apr.  25 
to  vote  on  bond  issue  for  constructing  well  system.  Carl 
Spencer,   City   Engr. 

Ind.,  Evansville — Citv  plans  to  construct  reservoir  on  Lauer 
Hill  at  Barker  Ave.  and  West  Franklin  St.  Estimated  cost, 
$90,000.     James  D.  Saunders,   City  Engr. 

Ind.,   Lisonier — Bids   will   be   received   by   City   Clerk   until 

Feb.  24  for  furnishing  400  water  meters. 

111.,  Mattoon — See  item  under  "Light,  Heat  and  Power." 

III.,  Watertown — Bids  will  be  received  by  Board  of  Admin- 
i.stration  until  Feb.  23  for  pump  house,  well,  pumping  equip- 
ment and  accessories  at  TA'atertown  State  Hospital.  JIartin 
r.  Schwab,  1514  Mailers  Bldg.,  Chicago,  111.,  Engr.  Noted 
Oct.  14. 

Wis.,  North  Milwaukee — City  will  install  1-mi.  of  12-in. 
water  mains.  H.  C.  Webster,  307  M.  &  M.  Bank  Bldg.,  Mil- 
waukee,   Engr. 

Iowa,  Mason  City — Bids  will  soon  be  received  for  furnish- 
ing city  with  6-  and  S-in.  water  pipe  and  hose.  Estimated 
cost,   $18,000.      F.   P.    Wilson,  City  Engr. 

Minn.,  Chisholm — City  plans  to  purchase  6.000  ft.  e-in.  c.-I. 
water  pipe.     C.  J.  Sullivan,  Supt.  Water  and  Light  Dept. 

Kan.,  Geudu  Springs — Election  will  soon  be  held  to  vote 
on  $35,000  bonds  for  water  and  sewer  systems.  Benham 
Engineering   Co.,    Oklahoma,    Okla.,   Consult.    Engr. 

Kan.,  Greensburgh — Citizens  will  vote  Feb.  19  on  $30,000 
bonds  for  water-works  system.     Noted  Feb.  10. 

Kan.,  O.skaloosa — City  contemplates  installation  of  water 
system. 

Neb.,  B&yard — Bids  will  be  received  by  George  H.  Cron- 
etta.  City  Clk.,  until  Mar.  1,  for  municipal  water  system.  Esti- 
mated cost,  $12,000.     Selzer  &  Finley,  Scottsbluff,  Engr. 

S.  D.,  Lake  Norden — City  plans  to  construct  water  system 

and  electric-light  plant. 

Wyo.,   Cody — Town   Council   plans   water-works   system. 

Mont..  Hamilton — Election  will  be  held  in  April  to  vote  on 
$70,000  bonds  for  municipal  water  system.  Sawyer  Bros., 
Spokane,  Wash.,  Engr.     Noted  Feb.  3. 

Mo.,  Jefferson  City — Plans  being  prepared  by  Chester  & 
Fleming,  Engr..  Pittsburgh,  Penn.,  for  elevated  tank  in  con- 
nection with   local  water  supply. 
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>l4i.,  KuiiMiiN  «•«)■— ("Ity  i-rinii'iii|iliiti'H  i-xiicnillluio  (if  $17.iMii) 
fur  ii'tiUiiliiK  wallji  for  Turkry  I'lTck  tiiiiii|iltiK  Hlallon  IuihIiim 
to  luoreiiHe  hIoIiiki'  I'uixu-lty.  II.  l.owthi'r.  I'h.  Knur.  \Vul<-r 
l)..|>t. 

Te»..  Kre«'|(«rt  —  Frciport  Stilphur  ("<i.  coiitiiiipliilcM  liiHtiiU- 
liiK   irHiiMilr  .i|'    l(i.ti()ii,(ii)i(-Knl.   I'lipiii-lty. 

Trx.,  «;i>lil(h\viiHf'  (iiilf.  (-iilui'iii)u  &  Siilitii  1''.'  U.K.  will 
roiiHtliiil    ilaiii    arid.HH    lirown'M   Cii'fli 

Okln.,    %«■«    W  lUoii— ("lllztMlH    will    \iHr   mi    $2ii.iiiiii    1 ils    liir 

wiitii  -w  111  k.H   .s>  .Mliin. 

N.  M..  \ll>iii|iirr«|iir  — (Otilcliill  iniclUiii  will  ln'  lirlil  In 
vote  nil  inciiMi.s.il  nuiiiU'lpiil  wiitti- woikH  MyMti'in.  lOHtliiiulril 
cost.   »li:i. 11(111.      Not.  .1  .1(111.    13. 

N.  M.,  \rl«'»lii-  Cltv  ('(iiiiull  riiiitLMiiplHtcH  Improving  watci- 
woik.-)    .M\stiin    111    sjiilnn. 

Iilnho.  Mliilil"kn^<"ltlzons  will  voto  Foil.  20  on  $fl.n()ii  Ip.imiIh 
fur   iminlilpiil    wiitir- works   MVHtoni.      Noted   Nov.    25. 

ArlK.,  Oiidiiiin  Moluivc-Oiitninn  Water  Co.  recently  or- 
Kimlzi-d.  plans  to  oonstruct  water  syBtoni  tn  Oatninn.  Daniel 
rahlll.   I'les. 

WiinIi..  4'olvlIIr — Hlds  will  lio  received  by  City  Clerk  until 
Mar.  1  for  :i  ml.  10-  and  fJ-lii.  pipe  and  concrete  reservoir  und 
<lani.      lO.stlinaled    cost,    $L'(l.OO(l. 

WiiMh.,  Kv«T«'««— City  will  sell  ?1, TOO. 000  bonds  Mar.  1. 
Part  of  proceeds  will  bo  used  for  piiie  Hue  to  carry  walcis 
of  Sultan  Hasln  to  city  llinits  and  lor  purchase  of  present 
water  system.  Hums  \-  Mcl>oiinell,  Kansas  City,  Mo.,  Kn^r. 
Uouis    Uesh,    City    Clk.       Noted    Sept.    23    and    Dec.    9. 

WiiNb..  .'<enltlo — .\.  H.  Dlino<k.  City  KnKr.,  prepared  pre- 
llmlnarv  plans  for  inereaslnK  and  safeKUardliiK  city  water 
supply.       Kstiniated    cost    of    project.    $2,000,000. 

Ciillt'.,  liOM  An»e«'IeM — Tress  rei)orts  state  citizens  of  Sati 
Pedro  and  Wilminuton  Districts  plan  to  call  election  to  vote 
on  boiuls  to  install  water  distiibut i iiK  system  In  harbor  dis- 
liiil   and   territory.      Homer   Hamlin.   City   Kn^r. 

Ciillf.,  Sniitn  Mill-ill — Citizens  will  vote  Feb.  26  on  $72,500 
bonds   for   walei-works   system. 

Out..  I.oiiiloii — Plans  beinj;  prepared  for  water  supply  and 
service  mains  on  streets  in  various  parts  of  city.  Estimated 
cost.  $lS.r)00.     Philip  Pocock,  Chn.  of  Water  Wks.  Bd. 

niilN    In    nnil    ContrartH    Awnriloil 
N.   Y.,    New    York — Board    of    Water    Supply    awarded    con- 
tract  for   fuiiiishinpr   and    placing    copper   lininp    in    tunnel    of 
Catskill  aqueduct   between   Shafts   IS   and   19.   Contract   170,   to 
LUPFER   &    REJIICK.    P.uffalo.      Noted   Jan.    20. 

I'Viiii.,  Philnileliihia — Contract  for  high-pressure  fire  ser- 
vice mains  awarded  to  M.A.NWARING  &  CUMMINGS,  Hale 
Bids.,  Philadelphia. 

N.  C,  >Vlls»ii — Contract  for  furnishine;  city  with  pipe  for 
proposed  water  and  g:as  systems  awarded  to  LYNCHBURG 
PIPE  .AND  FOUNDRY  CO.,  at  about  $45,000.  W.  M.  Trotter, 
City  Engr. 

Wis..  Keiicsha— KLUG  it  SMITH.  40  Mack  Blk.,  Milwau- 
kee, at  $144,500,  awarded  general  contract  for  water  system. 
B.  C.    Brennan,   City   Engr.      Noted   Jan.   13   and   Feb.    10. 

Wis.,  OshkoNh — Low  bidders  for  fiUration  plant  at  Muni- 
cipal Pumping  Station  were  as  follows;  Filtration  structure 
an(J  reservoir  cover,  Larson  Construction  Co.,  104  Main  .St., 
Oshkosh,  at  $55,500  and  $11,800;  elevated  tank,  Wausau  Iron 
Works,  'U'ausau,  Wis.,  at  $7,950;  filtration  appliances  and 
accessories,  Roberts  Filter  Co.,  Darby,  Penn.,  at  $40,000.  Noted 
Jan.  6. 

Minn.,  Diilntb — Contract  for  furnishing  city  with  1,000 
tons  c.-i.  pipe  awarded  to  U.  S.  C.\ST-IRON  PIPE  AND  FOUN- 
DRY' CO.,  Chicago,  111.,  at  $31,765.     E.  L.  Ayers,  City  Engr. 

Minn.,  Duliitli — .\11  bids  received  for  furnishing  city  with 
80.000  lb  pig  lead  rejected.     E.  L.  Ayers,  City  Engr. 

Ont..  Toronto— REID  &  BROWN  STRUCTUR.\L  STEEL 
AND  IRON  WORKS.  LTD..  63  Esplanade,  E.,  Toronto,  and 
CAN.\DI.\N  ALLIS-CH.\LMERS,  LTD.,  212  King  St.,  W„  To- 
ronto, awarded  contracts  for  c.-i.  special  castings  for  main 
pumping   station, 

__^  SKWEKS 

'^'^  Proposed  Work 

Mass.,  Fail  River — Committee  submitted  report  to  General 
Court  recommending  that  3  Commissioners  be  appointed  to 
prepare  Tilans  for  sewers.  Plans  will  be  submitted  to  Board 
of  Aldermen  for  approval,  and  a  $500,000  bond  issue  will 
be   authorized. 

Penn..  Bradilook — Town  Council  contemplates  sewer  con- 
struction.    Harrop,  Hopkins  &  Taylor,  City  Engr. 

Penn.,  Monessen — City  Council  passed  ordinance  author- 
izing sewers  in  Marguerite.  Chestnut,  South  14th,  Beatrice, 
Forest  St.,  McMahon,  Lenaw^ee  and  Luce  Ave.  A.  W.  Johns, 
City   Engr. 

Miss.,    Philadelpliia — See    item    under    "Water-Works." 
La.,    De    Riilder — Bids    will    be    received    until    Mar.    1     for 
sewer   extensions.      Xavier  A.   Kramer,   Magnolia,   Miss.,    Engr. 
Noted   Oct.    14. 

La.,  RayvlUe — Citizens  voted  in  favor  of  $20,000  bonds  for 
sewerage  system.     M.  Griffln  ONeil  &  Sons.  Engr. 

Olilo,   Cleveland — See   item    under    "Streets   and   Roads." 
Ohio,   Pomerov — Citv    will    install    Sugar    Run    sewer       Bids 
will  be  received  some  time  in  spring.     D.  W.  Hennessy,  Mayor. 
Ohio,    SanduskT — (Offlciall — Contract    for    No.    3    intercept- 
ing sewer  will  be  awarded  some  time  this  summer      Estirnated 
cost.   $25,000.     H.  A.  Bauminster.  City  Engr.      Noted  Jan.   13. 

Ohio,  Warren — Citv  will     install  sanitary  sewer  in   Dawson 

St..  under  resolution  No.  279.     Harry  S.  McKibben,  City  Engr. 

Ohio,   AVarren — (Official) — Contract   for   sewers   in    Walnut. 

Maple  and  East  Market  St.   will   be  awarded  in  March.     H.   i^. 

McKibben,  City  Engr.     Noted  Feb.  3. 

Ohio,  AVarren — City  will  install  sanitary  trunk  sewer  in 
sewer  sub-district  "C"  ordinance  No.  543.  Harry  S.  McKib- 
ben, City   Engr. 


Ohio,  loiiiiKMionn  PliiiiH  beliiK  |>i  i'|iiired  for  Hunltary 
Hi  Wer    111     KldK  wn.\     !SI. 

iiid.,  \ndfrK»ii — City  retained  12.  A.  Funk,  ICnKr.,  to  pre- 
pare plaiiH  for  sewers  In  Nlcliol  Ave.,  LouIh  Kt.  und  Ilonio 
.\ve  .Mollis  CollinB,  Secy.,  lid.  of  Pub.  Wks..  will  iidvertlsu 
for    bids   soon. 


Jii    Av 


City  will  Improve 
u.  from  2lHt  St. 


dlMtrlct   sewer  alonK  euHt 


Inil.,  Ft.  Wiiyne — City  will  conHtruct  Bewor  In  chhI  end 
of  city.  lOstlmiited  cost,  $28,000.  Krunk  M.  Randall,  City 
l';iiKr. 

■  lid.,  i''«.  Wiijin-  Cllv  Counell  coiilemplateH  «ewer  In  For- 
est   ,\ve.      l''rank    M.    Ilaiidall,   City    l':iiKr. 

iiid,.  ilninnionil  PlaiiH  being  prepared  for  sewer  In  North 
Hobiiiaii  St,  from  Uatli  St.  to  Grand  Calumet  River.  Peter 
J.    Lyons,   Clly    lOngr. 

Mich..  Film  (Olllcial)— Citizens  voted  In  favor  of  $193,000 
bonds   lor  sevveis.      E.  C.   Slioecraft,  City    lOngi'.      Noted  Jan.   27. 

iii..  Anna  lilds  will  be  received  by  Hoard  of  Admlnlstra- 
lion,  l''iaiik  I).  Whliip,  I'Mseal  Suiierv.,  until  Feb.  23  for  sewago 
l.iiik  at  .Anna  Slati!  Hospital.  W.  S.  Shields  Co.,  1201  llart- 
ford     lildg.,    Chicago,    I'liigr. 

ill..  SiirlnicMeld  Plans  being  prepared  by  Wade  D.  Seeley, 
City  lOngr.,  for  sewer  In  Peoria  Rd.  from  8th  St.  to  Sangamon 
Ave. 

Win.,  Oconto  FnilK — (Official)  —  Hlds  received  Jan.  15  for 
sewer  system  rej<'cled.  New  bids  will  be  received  until  Mar.  1. 
William   Campbell,  City  Clk. 

Iowa,  lown  FmHm — City  will  iiisl.ill  sanitary  sewer.i.  Bids 
will  be  received  some  time  in  spring.  H.  C.  McKean,  City 
ICngr. 

Iowa,  MnrNlinlltnwn — Cltv  will  soon  award  contract  for 
storm  sewer.  lOstimated  cost,  $285,000;  only  $85,000  will  be 
spent   this   yt-nv.      \V.   H.    Stelner,   City    Engr.      Noted   Dec.    9. 

■  own,  iileevllie — Citv  will  install  sewer  system  and  sew- 
.ige-disi)()sal  plant.     Bids  will  be  received  some  time  in  spring. 

Klin.,    (a>uda     SprlnifN — See     item     under     "Water-Works." 

Kan.,  liyoiiN — City  plans  to  construct  sewer  system.  R.  S. 
Turner,   Clk. 

Mo.,  <»deNNn — Citizens  defeated  $28,500  bonds  for  sewer  sys- 
tem. Black  &  Veatch,  507  Interstate  BIdg.,  Kansas  City,  Mo., 
Engr.     Noted  Oct.  22. 

Mo.,  St.  l.oiils — Plans  being  prepared  for  improving  sewer 
system.  Estimated  cost,  $10,000.  E.  R.  Kinsey,  Pres.,  Bd.  of 
Pub.    Ser.      Noted    Feb.    3. 

.Ark.,  Ilelier  Siirlngs — Press  reports  st.ite  new  bids  will  be 
received  for  sewer  and  water-woiks  improvements.  Present 
contract  with  Inland  Constiuction  Co.,  Chandler,  Okla.,  will  be 
abrogated.     Estimated  cost,   $85,000. 

.\rk.,  ONoeoIn — City  Council  will  improve  sewers  in  Dis- 
trict No.   2. 

Ark.,  PooahontaN — City  plans  expenditure  of  $30,000  for 
sewers  and  $40,000  for  water-works  system.  E.  D.  Dalton, 
Secy. 

Tex.,  DaiiiiM — Citv  Commission  will  install  sewers  in  Mag- 
nolia. Caruth  and  Hord  St.  Estimated  cost,  $5,348.  A.  C. 
Cason,  Water-AVoiks  and   Sewer  Comr. 

Tex.,  Itasca — Citizens  contemplate  voting  on  $15,000  bonds 
for  sewer  system. 

Okla..  Enid — (Official) — Bids  will  be  received  until  Feb.  18 
for  sewers  in  2  new  districts.  B.  F.  Lewis,  City  Engr.  Noted 
Feb.   3. 

BidM   In   and   Contraetx  Awarded 

N.  v..  New  Aork — (Borough  of  Bronx) — Contract  for  sewer 
No.  2  in  Crotona  Parkwav  awarded  to  CHARLES  B.  FAR- 
RELL  CONSTRUCTION  CO.,  2139  Crotona  Parkway,  Bronx., 
for  sewer  No.  3  in  Merriam  Ave.  to  P.  DIMINNO  CONSTRUC- 
TION   CO. 

N.  J.,  Stratford — Contract  for  sewage-disposal  plant 
awarded   to  GREEN-STARR  C(3.,   Philadelphia,  Penn, 

Penn.,  McKeesport — City  Council  awarded  contract  for 
sewers  in  Scott,  Wilson,  Forest,  Leech  and  Bir)yle  St.  to  BOW- 
MAN BROS.     Estimated  cost,  $4,000.     J.  M.  Smith,  City  Engr. 

Ohio,  Cuvahoea  Fails — (Official) — Low  bidder  for  sanitary 
sewers  in  East  Broad  St.,  West  Broad  St.  and  Stow  St.  was 
C.  L.  Wright,  Mt.  Vernon,  at  $4,840,  $6,825,  and  $7,274,  respec- 
tively.     E.   D.    Barstow,   Village   Engr.      Noted   Jan.    13. 

Wis.,  Milwaukee — Contract  for  extending  intercepting 
sewer  svstem  south  from  Broadway  to  Detroit  St.  to  Jones 
Island,  including  tunnel  under  river,  awarded  to  WESTERN 
FOUNDATION  CO.,  St.  Paul,  Minn.  Estimated  cost,  $192,800. 
Noted  Jan.   20. 

Minn..  Excelsior — Contract  for  storm  sewer  awarded  to 
AVILLI.\M  M.  MORSE.  Abbott  &  Budd,  519  Kasota  Blk.,  Min- 
neapolis,   Engr. 

Kan.,  L,arned — (Official)  Contract  for  storm  sewers 
awarded  to  McCOY  &  TAYLOR,  Kansas  City,  Mo.  Noted 
Jan.   27. 

Kan.,  Lilieral — Low  bidder  for  sewer  system  was  Ely  Con- 
=!truction  Co.,  Wellington,  Kan.  Estimated  cost,  $28,417.  E.  T. 
Archer  Co.,    512  New   England   Bldg.,  Kansas  City,   Mo.,   Engr. 

Mo.,  Sedalia — (Official) — Contract  for  sewer  in  District  No. 
28  awarded  to  JOSEPH  W.  MENEFEE,  Sedalia,  Mo.  F.  T. 
Leaming,   City   Engr.      Noted   Feb.   3. 

\rk.,  Rogers — (Official) — Contract  for  sewer  system  In  Dis- 
trict No  3  awarded  to  L.  H.  ADAMSON.  Rogers,  Ark,  Esti- 
mated cost,  $1,114.  M.  A,  Earle  &  Co.,  Muskogee,  Okla.,  Engr. 
Noted  Jan.  6. 

Tex.,  Houiston — Bids  were  received  for  sewer  in  Noble  St. 
from  Gano  to  Elvsion  St.  from  T.  A.  Garvin,  Houston,  $5,050: 
E.  N.  Sheflow.  $5,132;  Hardman  &  Nelson,  $5,163.  E.  E.  Sands, 
City  Engr. 
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Tex.,  Houston — Low  bidders  for  sewers  in  Telephone  Ud. 
from  McKenney  Ave.  to  I'ark  Drive  were  Lucius  Taylor, 
Houston,  $5,972:  E.  M.  Shcflow,  $6,117;  Hardman  &  Nelson, 
$6,211,     E.  E.  Sands,  City  Engr. 

<;.\uiiA(;i': 

IIIiIn   Iu   and   (oiitraotH   Annrded 

N.  Y.,  New  York — (Borough  of  Manhattan) — .Official) — 
Bids  received  Jan.  18  for  Form  No.  1  di.sposal  of  garbage  for 
period  of  five  years  from  Boroughs  of  Manhattan,  Bronx  and 
Brooklyn   have    been   withdrawn.      Noted   Jan.    27. 

STREKTS  AND  ROADS 
PropoMeil  Work 

Maine.  Jaeknian — Bids  will  be  reveived  by  State  Highway 
Commission,  Augusta,  until  11  a.m.,  Feb.  23,  for  clearing  and 
grubbing  highway  between  Jackman  and  Rockwood,  about 
22   mi. 

R.  I.,  Provldenee — (Official) — Bids  will  be  received  by  State 
Board  of  Public  Roads,  .State  House,  until  noon,  Feb.  23,  for 
furnishing  and  applying  400,000  gal.  asphaltic  road  oil  to 
state  highways.      (See  adv.) 

N.  Y.,  Little  FallN — Board  of  Public  Works  contemplates 
expenditure  of  $50,000  for  improving  streets.  George  I.  Oak- 
ley,  City   Engr. 

N.  Y.,  New  York — (Borough  of  Bronx)  —  (Official) — Bids 
will  be  received  by  Douglas  Mathewson,  Borough  Pri'S.,  Muni- 
cipal Bldg.,  177th  St.  and  3rd  Ave.,  until  10.30  a.m.,  P^eb.  24.  for 
repairing  asphalt  block  pavement  and  setting  curb  where 
necessary  in  borough;  also  tor  furnishing  and  delivering 
20.000  gal.   bituminous   road   surfacing   material. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official) — Bids 
will  be  received  by  L.  H.  Pounds,  Borough  Pres.,  Room  2,  Bor- 
ough Hall,  until  11  a.m.,  Feb.  16,  for  regulating,  grading,  curb- 
ing and  laying  sidewalks  on  Aehama  St.  from  36th  to  West  St. 
and  on  Albemarle  Rd.  from  West  St.  to  Gravesend  Ave.;  also 
for  furnishing  and  delivering  50,000  iron  slag  paving  blocks 
and  300  tons  paving  pitch, 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official) — Bids 
will  be  received  by  L.  H.  Pounds,  Borough  Pres.,  Room  2,  Boi- 
ough  Hall,  until  11  a.m.,  Feb.  25,  for  regulating  and  repaying 
with  permanent  special  granite  pavement  on  6-in.  conciete 
foundation,  Bedford  Ave.  from  Sterling  PI.  to  Eastern  Park- 
way, regulating,  grading,  curbing  and  laying  sidewalks  on 
Douglass  St.  from  Blake  Ave.  to  Dumont  St.  and  East  21st  St. 
from  Church  Ave.  to  .\lbemarle  Rd.,  regulating,  gr.-iding,  curb- 
ing, laying  sidewalks  and  paving  East  37th  St.  from  Ave.  I 
to  Ave.  J,  regulating  and  paving  Sterling  PI.  from  Eastern 
Parkway  extension  to  East  New  York  Ave.  and  for  furnish- 
ing and  delivering  250,000  gal.  asphalt  road  oil  and  250,000  gal. 
tar  road   surfacing  material. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official)  — 
Bids  will  be  received  by  Marcus  M.  Marks,  Borough  Pres., 
Room  2032,  Municipal  Bldg.,  until  2  p.m.,  Feb.  23,  for  furnish- 
ing and  delivering  6,500  cu.yd.  sand,  18,000  bags  Portland 
cement,  1.800  tons  asphaltic  paving  cement,  5,000  cu.yd.  pav- 
ing gravel,  1.800  tons  coal  tar  paving  cement.  3.500  cu.yd. 
coarse  aggregate  for  concrete  and  400  wood  paving  blocks. 

N.  Y.,  Rooliester — City  plans  to  pave  Burlington  and  Rae- 
burn  Ave.  with  asphalt.  Estimated  cost,  $45,000.  E.  T. 
Elwood,   City   Engr. 

N.  Y.,  Watertown — City  will  award  contract  for  paving 
southerly  half  of  Public  Sq.  from  State  to  Stone  and  Franklin 
St.  between  Public  Sq.  and  Ooodale  St.  with  creosote  wood- 
block pavement  on  concrete  base  about  Mar.  15.  E.  .S.  Savles, 
City   Engr.     Noted  Feb.   3. 

N.  J.,  Bayonne — City  will  award  contract  for  improving 
18  streets  about  Mar.  15.  Walter  L.  Clarkson,  City  Engr. 
Noted  Jan.  6. 

N.  J.,  Bordentown — Surveys  being  made  by  James  Logan, 
County  Engr.,  Mt.  Hollv.  for  road  from  Bordentown  to  Yard- 
ville.     Estimated  cost.  $20,000, 

N.  J.,  Lakewood — City  contemplates  expenditure  of  $30,000 
for  paving. 

N.  J.,  Newark — Board  of  Street  and  Water  Commissioners 
will  soon  award  contract  for  improving  number  of  streets  of 
city.     Morris   R.   Sherrard,  City   Engr. 

N.  J.,  Ne'tvark — City  plans  to  pave  portions  of  following 
streets  with  asphalt:  Munn  and  Brookdale  Ave.  and  Mead, 
Valley  and  Salem  St.     Morris  R.  Sherrard,  City   Engr. 

N.  J.,  Roselle  Park — Citizens  contemplate  paving  Westfield 
Ave,     J.   Wallace  Higgins,   Roselle   Park,   Engr. 

N.  J.,  Sonierville — Board  of  Chosen  Freeholders  of  Somerset 
County  contemplate  expenditure  of  $70,000  for  repairing  mac- 
adam roads. 

Penn.,  Allentown — Citv  plans  about  3  mi,  of  paving. 
Charles  D.  Weirbach,  City  Engr. 

Penn.,  Crafton — County  Commissioners  will  improve  Oak- 
wood  Rd.  between  easterly  line  of  Taylor  Ave.  and  Nobles- 
town  Improved  County   Rd. 

Penn.,  EbenMlturK — Commissioners  of  Cambria  County  plan 
to  construct  road  between  Ebensburg  and  Johnstown  by  state 
aid.     Estimated  cost,  $96,000. 

Penn.,  Elwood  City — Street  Committee  plans  to  pave  5th  St. 

Penn.,  McKeesport — (Official) — Bids  will  soon  be  received 
for  improving  and  paving  Wilson  Ave.  from  Versailles  Ave. 
to  Stewart  St. 

Penn.,  Newcastle — Citv  contemplates  bond  issue  for  im- 
proving streets.     C.  H.  MilhoUand,  City  Engr. 

Penn.,  l»itt«burKl> — Contract  will  soon  be  awarded  for  curb- 
ing and  paving  Sprague  St.  from  Spencer  to  Oakdene  St. 
Estimated  cost,   $16,000.     Robert  Swan,   City   Engr. 

Penn.,  Wilkes-Barre — -(Official) — Bids  will  be  received  at 
office  of  Citv  Clerk  until  noon,  Feb.  25,  for  furnishing  and 
delivering  4(),000  gal.  road  oil.  Martin  C.  Murray,  Supt.  of  St. 
and  Pub.  Improvements.     (See  i)dv.) 


I'enn.,  WllkeN-iiarre — Citizens  will  Improve  Westminster 
St.  between  Hanover  and  Thomas  St.    Fred  H.  Gates,  City  Clk. 

I'enn.,  WilliuniHport — City  plans  to  pave  Packer  St.  John 
B.  Otto.  City   Engr. 

.Md.,  llnltlnKire — P.lds  will  soon  be  received  for  paving  num- 
ber of  striet.vi  >,{  eity.      R.   .\I.   Cooksey,  City   Engr. 

Md.,  Ualtiuiore — Bids  will  be  received  bv  State  Roads  Com- 
mission, 601  Garrett  Bldg.,  until  noon,  Feb.  23,  for  section  of 
state  highway  along  line  of  Annapolis  Blvd.,  Contract  No. 
A.    B.9. 

\a.,  Alexandria — City  Council  contemplates  expenditure  of 
$24,000  for  street  Improvements.     E.  C.   Dunn,  City  Engr. 

Va.,  ChriHtiaiiMlturK — Bids  will  soon  be  received  by  Board 
of  .Supervisors  of  .Montgomery  County  for  constructing  roads 
in  Christiansburg  District.  Citizens  voted  $100,000  bonds  for 
this  purpose.      .N'oted   July   29. 

Vn.,  fovlniBton — Plans  being  considered  bv  County  Commls- 
sioneis  to  call  election  to  vote  on  $200,000  bonds  for  road 
work. 

W.  Yn.,  ClarkHl>urK — Citizens  of  Preston  County,  Valley, 
Pleasant,  Grant  and  Lyons  districts  contemplate  $200,000  bond 
issue   each    for    road    work. 

\V.  Va.,  ClarksliurK — Citizens  of  Portland  District,  Preston 
County,  voted  $200,000  bonds  for  road  work.     Noted  Dec.  30. 

W.  Va.,  KinKwood — Election  will  be  held  Feb.  29  In  Lyon 
District  to  vote  on   bonds   for   road   improvements. 

W.  Va.,  New  MartlnN\ilIe — (Official) — Citizens  of  Wetzel 
County,  Magnolia  District,  defeated  $75,000  bonds  for  road 
construction.     S.   Myers,  Clk.  County  Court.     Noted  Jan.  13. 

W.  Va.,  New  Mnrtln.svllle — (Official) — Election  will  be  held 
Mar.  7  in  Wetzel  County,  Clay  District,  to  vote  on  $100,000 
bonds  for  road  work.     S.  Myers,  Clk.  County  Court. 

\V.  An.,  ParkersliurK — Citv  plans  to  pave  Covert.  Latrobe 
and   17th  St.      T.  L.   Higgs,   City  Engr.     Noted   Sept.   16. 

W.  Va.,  I'arkerHburi;: — Citizens  contemplate  2  new  roads, 
2-mi.  each.     T.  J.  Ross,  County  Engr. 

VV.  Va.,  AVIieelins; — Citizens  contemplate  about  10  mi.  pav- 
ing.   C.   B.  Cook,   City   Engr. 

N.  C,  Cliarlotte — City  contemplates  expenditure  of  $20,000 
for  improving  sidewalks. 

(ia„  Atlanta — Park  Commission  will  construct  roads  in 
Grant   Park.     Olmstead   Bros.,  New  York,   N.  Y.,   Engr. 

(ia.,  Folkston — Chamber  of  Commerce  has  asked  City  Coun- 
cil to  call  an  election  to  vote  on  bonds  to  hard-surface  streets 
of  city.     B.   F.   Scott,   Pres. 

Fin.,  Pensaeoln — County  contemplates  $1,000,000  bond  issue 
for  highw.Ty  work. 

Fin.,  TallaliaNsee — Bids  will  be  received  by  Commissioners 
of  Leon  County  until  Feb.  21,  for  constructing"  Dixie  Highway. 
O.  C.  Van  Brunt,  City  Clk. 

Miss.,  Canton — Commissioners  of  Madison  County  contem- 
plate  ependiture   of  $330,000   for   road   improvements. 

Miss.,  Fdn-ards — Citizens  voted  $30,000  bonds  for  road  work 
in  Townships  6  and  16. 

Tenn.,  f'liattanooKa^Park  City  Council  petitioned  Hamilton 
County   Good   Roads   Commission   to   improve   Hardin    Hill    Rd. 

Tenn.,  .laoksun — City  appropriated  $21,358  toward  paving. 
John    D.   Williams,   City   Engr. 

Tenn,,  Whifwell — N.  B.  Moore  and  associates  are  interested 
in  plan  to  grade  Suck  Creek  Rd.     Estimated  cost,   $25,000. 

Ky.,  narhoiirville — Plans  approved  for  Knox  County  High- 
way from  Barbourville  to  Bell  County  line.  A.  Terrell,  State 
Engr. 

Ky.,  Louisville — Bids  will  be  received  by  Board  of  Public 
Works  until  Feb.  23  for  paving  various  streets  of  city.  Esti- 
mated  cost,   $109,000.      D.   R.   Lyman,   City   Engr. 

Ky.,  Moreanfield — Plans  prepared  by  Norman  R.  Orcutt, 
Engr.,  Louisville,  for  road  in  Union  (!'ounty  from  Boxville 
Woods  to  Webster  County  line,  9  mi.,  which  will  be  continua- 
tion of  Uniontown-P.oxville  Rd.  Contract  will  be  awarded  in 
spring.      Noted   Feb.   3. 

Ky.,  Paduoali — Commissioners  of  McCracken  County  plan 
to  construct  2  mi.  highway  on  Noble  Rd.  Estimated  cost, 
$6,000, 

Ky.,  WiokliiTe — Bonds  for  $300,000  will  be  sold  by  Ballard 
County  for  road   improvements. 

Ohio,  Canton — City  Council  contemplates  improving  Spring' 
Ave.,  N.  E.,  and  15th  St.,  N.  E. 

Ohio,  Canton — Ordinance  passed  by  City  Council  for  im- 
proving Dartmouth  Ave.,  S.  W.,  from  Tuscarawas  St.,  W.,  to 
11th  St.,  W.     William  E.  Sarver.  City  Engr. 

Ohio,  Canton — City  Council  passed  resolution  for  improve- 
ment of  Bank  PI..  .S.  W.,  and  Garfield  Ave.,  .S.  W.  William  E. 
Saiver,    City    Engr. 

Ohio,  Canton — Ordinance  passed  by  City  Council  for  im- 
proving ,Shriver  Ave.,  N.  E.,  from  Lalblin  PI.,  N.  E.,  to  17th  St., 
N.   E.     William  E.  Sarver,  City  Engi-. 

Ohio,  Clievlot — (Cincinnati  post  office) — Commissioners  of 
Hamilton  County,  Cincinnati,  will  soon  award  contract  for 
improving  Harrison  IMke.  Estimated  cost,  $80,823.  William 
Boeh,  County  Engr. 

Ohio,  CIneinnatI — Contract  will  soon  be  awarded  for  im- 
proving Reading  Rd.  from  Mitchell  Ave.  to  Paddock  Rd.  Esti- 
mated cost,   $34,443.      Frank  Krug,  City  Engr.     Noted  Jan.   20. 

Ohio,  CInolnuatI — Frank  Krug,  City  Engr,.  submitted  report 
to  Citv  Council  estimating  cost  of  improving  Coleraine  Ave. 
from   Hopple  St.   to   Spring  Grove  Ave.   at   $88,299. 

Oho,  Cincinnati — City  will  award  contract  for  improving 
Pearl  St.  from  Broadway  to  Martin  St.  in  spring.  Frank  Krug, 
City  Engr.,  estimates  cost  of  same  at  $45,555. 

Ohio,  Cleveland — Robert  Hoffman,  Citv  Engr..  has  asked 
City  Council  to  authorize  bond  issue  for  $225,000  and  $275,000, 
respectively,  to  pay  cost  of  paving  and  sewer  work  during 
year. 
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imI    tinlll    2    11. 111.,    Ktili.    21, 
J.  .I.ii.hi.  U.I.  N...  «.     Noted  Die-.  Iti. 
-HIcIm    will    lie    rff»lvrd    Hoiiu-    tliiw    In 
iiiul    lOU/.alxlli  SI.      J.  C   lvi'llo.V,  City 
Kiinr.      Not.-il    IJfC. 

Ohio,   I'lHlry — Cltlzt'iiH 
K.  Sli  liiKii'llow,  city    lOiiKi-. 

Ohio.  4;iiIII|ioIIh — ('it I/.cii.m  conti'iiipliitc  new  iiiitcadatn  road. 
Bl«l»    will    111-    i.i-.Iv«m1    riiily    III    till'   Hpi'lllK. 

Ohio,  ^InrlcKii  HUIh  will  lii'  rcii'l vi'il  until  Mar.  1  for  Im- 
I>iiivln»;  lU'lpri'.  MarUit ta-.\tln-iiN.  and  ItiiviTly  ltd.,  and  nia- 
liidaiiilzltm   l.ow.'ll   Itil.     C.   M.   W.-iKm,  ("(iiinty   Knur. 

Ohio.  INirtMinoiilh — City  Council  lontiMiiplatcH  paving  Mn- 
diMi  .Vvc.  111)111  (Jallla  St.  to  Hci'oiid  allny  norlli.  lOHtliniitcd 
co.Ml.    $r>,7!l!i. 

Ohio.  Iliivonnn — TUds  will  soon  lie  reoolved  by  County  Com- 
nil.M.iloiH'i  H  for  Improving  Di-akrHliuiK -Wlndhnni  Ud.,  Kroodoni 
ami  Windham  'rown.ililpM.  and  At wator-Itandolpli  ltd.,  Uan- 
dolpli  and  Alwator  'l'iiwnHlilp.s.  KHllnuitfd  coHt  of  DiakcH- 
buiit-Wlmlliam  \U\..  !fl'.i,:i.M  concrotc,  $4ri,2S!)  maca<lnni.  and 
$r.7:n!i  lnUk;  Atwator-Halidolldi  ltd..  Sr.l.fififi  concrotc.  and 
$13,rit;il  macadam.     .1.   I-.   Walter,   County   Illnliway   Supt. 

<»hlw.  SprliiKlIrl)! — CItv  cont<>niplatcH  paving  lOaHt  and  South 
Llinc.ilono  St.  and  Woodlnwii  and  I-'ountaln  Ave.  Kstlniated 
cost.  $;U),000,  $S"2.S1!I,  $13,771  and  J-lLMISl,  respectively.  M.  J. 
Balilii.  City   lOnRi-. 

<»hl»,  St«'iih«'iivlll»> — Cltv  will  macadamize  Roed's  Mill  and 
Kmpiic  Skdly  Station  Kd.     10.  C.  Cinder,  EnRr. 

Ohio.  S<eub«'iivllU' — Bids  will  bo  rocelvod  some  time  in  tlic 
sprinn  for  macadamizing  I'nlonport-Salem  Rd.  10.  C.  Ginger, 
Eimr. 

Ohio.  Warren — City  Council  passed  ordinances  for  improve- 
ment of  East  Market  St.  from  tracks  of  Baltimore  &  Ohio 
Railroad  Co.  to  cltv  limits  and  North  Laird  Ave.  from  East 
Market  St.  to  Woodland  Ave.     Harry  S.  McKlbben,  City  Rngr. 

Ohio.  Wi'IUvllle — City  will  pave  7th  St.  John  A.  George, 
Kn>;r. 

Ohio,  ^VoNt  Snlt-m — Bond.s  for  $24,240  sold  for  paving  Buck- 
eye St. 

Ohio.  ZnneiHvllle — Bids  will  be  received  some  time  in  the 
spring  for  macadamizing  Zaiiosville-Cincinnati,  Zanosville- 
Dresden  and  Zanesville-Caldwoll   Rd.     R.  H.   Straight.   Engr. 

Iiul..  Kikhnrt — Cltv  will  award  contract  about  Mar.  1  for 
asphalt  or  concrete  pavement  estimated  to  cost  $50,000  and 
about  Apr.  1  for  pavement  to  cost  $24,000.  Lawrence  M. 
Russell.    City    Engr. 

lull..  KvanNvUU- — Citizens  plan  to  improve  Kentucky  Ave. 
and    construct    4    new    streets. 

liKl..  Kriinkfort — Commissioners  of  Clinton  County  peti- 
tioned to  improve  10  roads  with  concrete  and  brick.  Esti- 
mated cost,  $200,000. 

liiil.,  Prniiklln — Rids  will  be  received  by  John  C.  Gregg, 
Audr.,  Comrs.  of  Johnson  County,  until  2  p.m..  Mar.  6,  for 
gravel   road. 

Iixl..  C;oshen- — Cltv  contemplates  expenditure  of  $100,000 
for  paving.     J.  W.   Haverly,  City  Engr. 

liul..  fireeiilieUl — Bids  will  be  received  by  Harvey  J.  Rhue, 
Audr..  Comrs.  of  Hancock  County,  until  10  a.m.,  Mar.  6,  for 
gravel   roads  in  Buck  Creek  and  Brown   Townships. 

Iiid..  Incllanai»oll.s — Bids  will  be  received  by  L.  K.  Pesler, 
Audr.,  Comrs.  of  Marion  County,  until  10  a.m..  Mar.  10,  for 
gravel  road  in  Perry  Township. 

Intl..  Iii<lIaiin|ioliN — Citv  will  improve  following  streets: 
Maryland.  Pearl.  South,  Meridian.  Delaware,  West  and  Penn- 
sylvania St.      K.  J.   T.  Jeup,  City  Engr. 

Ind..  liigonier — Citv  contemplates  expenditure  of  between 
$7.'), 000  and  $100,000  for  paving.  Rossback  &  McKee,  Hamilton 
Bank   Bldg..   Ft.   Wayne.   Engr. 

liul..  Riehiiionil — Contract  will  soon  be  awarded  for  approx- 
imately ."."i.OOO  yd.  of  paving.     Fred  R.  Charles,  City  Engr. 

Iiid..  South  Bend — Bids  will  be  received  by  A.  E.  Wolf, 
Audr.,  Comrs.  of  St.  Joseph  County,  until  11  a.m.,  Feb.  2S,  for 
road  in  Penn  Township.     Estimated  cost,  $18,600.     Noted  Jan.  6. 

Inil..  Sonth  Bend — (Official) — No  bids  were  received  Feb.  7 
for  road  in  Olive  Township  by  Commissioners  of  St.  Joseph 
County.     New  bids  will  be  received  until  Mar.  6.     Noted  Jan.  6. 

Ind..  South  Bend — Board  of  Public  Works  plans  to  pave 
about  6  mi.  of  streets  during  year.     F.  J.  Anderson,  City  Engr. 

Ind..  Williamsport — Bids  will  be  received  by  David  H. 
Mofflt.  Audr.,  Comrs.  of  Warren  County,  until  1  p.m..  Mar.  6, 
for  gravel  road  in  Liberty  Township. 

Mioh„  Greenville — Bids  will  be  received  by  C.  Walker, 
Deputy  Citv  Clk..  until  8  p.m.,  Feb.  21,  for  grading  and  paving 
North"  Lafayette  St.  James  R.  Rumsey,  Houseman  Bldg., 
Grand  Rapids.   Engr. 

Mich..  HastinsH — Common  Council  contemplates  paving 
East  State  St.      Estimated   cost,   $28,000. 

Mieh.,  Kalamazoo — Bids  will  be  received  by  County  Road 
Commissioners  until  10  a.m.,  Feb.  28,  for  state  reward  road 
work  as  follows:  1%  mi.  macadam  road,  6%  mi.  trunk  line 
gravel  road  and  2%  mi.  trunk  line  grading  only.  H.  C.  Flem- 
ing, Engr. 

Mich.,  L.an.sinR- — Bids  will  be  received  by  John  McClellan, 
City  Clk.,  until  2  p.m.,  Feb.  28,  for  furnishing  city  with  asphalt 
cement  during  year. 

-.Itch.,  Lansing — Citizens  petitioned  City  Council  for  paving 
Saginaw,  Larch.  Sheridan,  May  St.  and  North  Pennsylvania 
Ave.     W.  H.  Sparks,  City  Engr. 

IIU  Carters-»111e — Plans  being  considered  for  paving  Divi- 
sion St. 

111.,  Champaign — Citv  Council  will  soon  award  contract  for 
paving  estimated  to  cost  $200,000.  Fred  C.  Lohmann,  City 
Engr. 

111.,  Chicago — Commissioners  of  Cook  County  contemplate 
expenditure  of  $2,000,000  for  paving  during  next  5  years. 


III..  Ilnnvllle  (Olllclal)  HldH  will  bo  received  by  .lolin  it. 
Moore,  Clk.  of  ViMiiiillon  (bounty,  until  2  |i.in..  Mar.  14,  for  road 
work  In  DIvIhIoiih  2,  r>  and  7;  until  Mar.  I  Ti  for  DIvIhIoiih  I,  4 
and   !>:   and    until   Mar.    Kl   for    DIvlHlonH   M,   11   and   H.      (See   udv.) 

III..  llnrrlHliiirK  Ili^liway  CommlHHionerH  will  build  addl- 
tlon.'il    2    ml.    (if    III!  I  d-HUiraced    road    iiixt    HprliiK. 

III..  KiinkMlitM-  Hoard  of  Local  liii|ii  <iVi'iii<-ntH  plailH  to  pave 
Maple  SI.  with  .iHphalt.  lOHtlmated  conl.  $22,000.  It.  U.  (IreKK, 
City   lOiiKi. 

111.,  Mnlloon  -Cltv  planH  to  pave  alioiit  40  blockx  durInK 
year.     .1.   A.  (ioltz.  City   lOiigr. 

III.,  .lintlooii  City  iilaiiM  to  iiave,  curb.  KUtter  and  cotiHtrucI 
HcweiH    In    aliout    12    ml.   of   Htr<'etH.      J''raiik    I'ayiie,    City    lOnxr. 

III.,  Molliie  City  plaiiH  expenditure  of  IKM.OOO  for  pavluK 
portlonH  of  varlouH  HtroetH  with  nxphnll.  Lylo  I'nyton,  City 
Engr. 

111.,  Mollne — PlanH  approved  by  Hoard  of  Local  Improvo- 
iiicntH  for  paving  nth,  iith,  IXlh  and  l»th  Ht.  Estlmuted  co«t, 
$21,:iSI.      Lyie    I'ayton,   (^Ity    lOngr. 

III..  iioohoMter — City  planH  to  oil  X  ml.  road  from  WoodHlde 
Town.Mhip    to    UochoHter.      Joweph    RalHton,    Highway   Comr. 

111.,  Iloek  iMlnnd — Board  of  Local  ImprovenientH  planH  to 
pave    I7tli.    Kith  and   iSth  Ave.      W.  Trelchlcr,   City    Engr. 

III..   Sprlnglleld — See  Item   under  "Hewera." 

III.,  s.voiiniore — County  voted  agralnst  proposition  to  IsBue 
bonds    for   Improving   roads. 

WIN.,  <nledonln -Citizens  plan  to  concrete  Sheridan  ltd. 
Estimated    co.st,    $58,000. 

Win.,  I'orlnge — Citizens  plan  2  trunk  roads,  one  from  Port- 
age to  Madison,   thi'  other  from  Kllhourn  to  ('olumbUH. 

WIh..  Kneine — Citv  will  macadamize  Yorkvllle,  Waterford 
and  Rochester  Hd.  Estimated  cost,  $10,500.  Bids  will  Hoon  be 
received. 

WIh..  WaiikeHhn — Waukesha  County  plans  to  improve  Blue 
Mound   Rd.      Estimated   cost,   $1)7.000. 

lonn.  Auduhon — Bids  will  be  received  some  time  in  March 
for  paving  various  streets.  Estimated  cost,  $40,000.  A.  Segal, 
City   Engr. 

Iowa,  rouncil  BluflM — City  passed  resolution  to  repave 
Pearl  St.  from  Broadway  to  Main  St.  E.  E.  Spetman,  City 
Engr. 

loTFii.  Dex  MolneH — City  Council  will  pave  11th  St.  from 
Franklin  to  Jefferson  St. 

Iowa.  Ft.  Dodge — Bids  will  be  received  until  Mar.  6  for 
road  and   bridge  work.     G.  Smith,  County  Engr. 

Iowa.  Ft.  MadlKon — Commissioners  of  Lee  County  contem- 
plate oiling  county  roads. 

Iowa.  Forest  City — Bids  will  soon  be  received  for  paving 
about  40,000  yd.  and  curbing  about  22,000  ft.  Theodore  S. 
De  Lay,   Creston,   Engr. 

Iowa,  MnrHhalltown — City  contemplates  paving  outlying 
districts  with  concrete.  Estimated  cost,  $69,000.  W.  H.  Steiner, 
City  Engr. 

Iowa,  MarHhalltown — City  contemplates  about  18.000  sq.yd. 
asphalt  paving.     W.  H.  Steiner,  City  Engr. 

Iowa.  West  Liberty — Bids  will  be  received  bv  Irwin  Aikins, 
Clk.,  until  Feb.  21,  for  35  blocks  of  paving  and  28,000  lin.ft. 
of  curbing  and  guttering.  B.  R.  Anderson.  Marion,  Engr. 
Noted  Feb.  3. 

Minn..  Hibbing — Bids  will  be  received  by  Victor  J.  Benoe, 
Town  Clk..  until  Mar.  2,  for  covering  a  portion  of  Hibblng- 
Chisholm    Rd.    with    bitulithic,    warrenite,    concrete    or    tarvia. 

MisH.,  St.  Paul — Commissioner  of  Public  Works  submitted 
plans  for  curbing  Cromwell  Ave.  from  Manvel  to  Bayless  Ave. 

Kan.,  Hutchison— Citizens  contemplate  paving  11th  Ave.,  W., 
also   main   road   to  city  limits. 

Kan..  Kansas  City — Bids  will  be  received  about  Mar.  1  for 
paving   18th   St.   with   brick.      William   Barclay,   City   Engr. 

Mo.,  Clinton — Citizens  contemplate  voting  on  $750,000  bonds 
for  180-mi.  rock  roads. 

Mo.,  fireen-i-ille — Citizens  contemplate  voting  on  $200,000 
bonds    for    new    roads. 

Mo..  Independence — Allen  C.  Southern,  County  Highway 
Engr.,  authorized  by  County  Court  to  prepare  plans  and  submit 
estimate  of  cost  of  grading  and  paving  county  road  known 
as  East  23d   St.   from   Independence  to  limits   of  Kansas  City. 

Mo.,  Maysville — Plans  being  prepared  for  paving  10  blocks 
with  vertical  fiber  lirick.  Charles  E.  McRae,  217  Glendale 
Bldg.,  Kansas  City,  Engr. 

Mo..  St.  Louis — Citv  plans  to  widen  Locust  St.  west  of 
Jefferson  Ave.  Estimated  cost,  $96,000.  E.  R.  Kinsey,  Pres. 
Bd.  of  Pub.  Ser. 

Ark..  Booneynlle — Logan  County  plans  to  construct  3  mi. 
of  road  between  Booneville  and  Mt.  Pisgah.  A.  J.  Knox, 
County  Judge. 

Ark..  Marshall — Searcv  County  Improvement  District  No.  1 
sold  $20,000  bonds  for  road  from  Marshall  northwest.  Noted 
Nov.  11. 

Tex.,  Edinburg — A  movement  is  on  foot  to  construct  high- 
way through  Cameron.  Hildalgo,  Starr  and  Brooks  County. 
Estimated  cost,   $300,000. 

Tex.,  El  Paso — Citv  Council  adopted  ordinance  for  paving 
South  Kansas  St.  from  south  line  of  Improvement  District 
No.  1  to  18th  St.  Estimated  cost,  $30,000.  James  Gladding, 
City  Engr. 

Tex..  El  Paso — Citv  Council  authorized  James  Gladding. 
City  Engr.,  to  prepare  "estimate  of  cost  of  paving  North  Stan- 
ton" St.  from  Rio  Grande  to  Blacker  St. 

Tex.,  Gonzales — (Official) — Citizens  defeated  $75,000  bonds 
for  roads  in  Gonzales  County,  Road  District  No.  2.  J.  C.  Rom- 
berg,  County  Clk.     Noted   Dec.   23. 
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Tex.,  Houston — Plans  being  prepared  by  E.  E.  Sands,  City 
Engr.,  for  paving  Harrisburg  Rd. 

Tex.,  Mt.  Vernon — County  Commissioner's  Court  will  be 
petitioned  to  call  election  in  Precinct  No.  1  to  vote  on  bonds 
for   road   work. 

Idaho,  PreNton — Citlzen.s  recently  defeated  $150,000  bond.s 
for  county  road  worl<.     Notod   Dec.   9. 

Artz.,  St.  JohoM — See  item  under  "Bridges." 

WaNh.,  ChehnliN — City  contemplates  paving  National  Ave. 
Estimated  co.st,  $ir,,000. 

AVaNh.,  KlleuHliure — (Official) — Bids  will  be  received  by 
State  Highway  Department,  Olympia,  until  Feb.  21,  for  grad- 
ing and  draining  about  10  mi.  of  Sunset  Highway  between 
EUensburg  and  Wenatchee  in  Kittitas  County.     Noted   Dec.   9. 

Ore.,  Salem — Appropriation  of  $90,000  made  by  State  High- 
way Commission  for  Columbia  Highway  between  Hood  River 
and  Hosier. 

Calif.,  Riohnionil — (Official) — Plans  prepared  for  boulevard 
along  waterfront  to  bo  known  as  Ocean  Front  Boulevard. 
Estimated  cost,  $108,981.  H.  D.  Chapman,  City  Engr.  Noted 
Jan.    27. 

IV.  B.,  St.  John — St.  John  County  contemplates  expenditure 
of  $15,000  for  paving.  J.  K.  Kelly,  Prince  William  St.,  Secy, 
of  Council. 

<lue.,  Montreal — (Official) — Bids  will  be  received  by  Board 
of  Commissioners,  City  Hall,  until  noon,  Feb.  24,  for  approxi- 
mately  G.OOO  tons  of  refined   asphalt.      (See  adv.) 

Ont.,  London — City  contemplates  expenditure  of  $75,000  for 
paving.     H.  A.   Brazier,   City   Engr. 

BidN   In   and   ContractH   Awarded 

Conn.,  ManoheNter — (Official) — Contract  for  curbing  and 
constructing  sidewalks  awarded  to  W.  F.  I'OTTER,  North 
Haven,  at  $29,000.     J.  Frank  Bowen,  City  Kngr.     Noted  Jan.  27. 

Conn.,  Norwalk — (Official) — City  will  construct  about  12,000 
sq.yd.  of  pavement  by  day  labor.  G.  A.  Sherron,  City  Engr. 
Noted  Feb.   3. 

\%%  Va.,  Huntington — Contract  for  relocating  and  construct- 
ing county  road  awarded  to  SHIPE  &  THOMPSON.  J.  M. 
Oliver,  Jr.,  County  Surv.     Noted  Jan.  20. 

Ohio,  Alliance — Contract  for  paving  .South  Mahoning  Ave. 
awarded  to  J.  C.  DEVINE  &  CO.,  Alliance,  at  $13,595. 

Ohio,  raldwell — Green  &  Gettman,  Ravenna,  at  $14,435,  sub- 
mitted  lowest    l)id    for    5,500-ft.    macadam    road    for   county. 

Ohio,  Youngstown- — Contract  for  grading  Hazelwool  Ave. 
awarded  to  WILSON,  TIBERIO  &  ROBINSON,  at  $4,986.  F. 
M.  Liillie,   City   Engr. 

Ind.,  Bedford — (Official) — Contract  for  constructing  roads 
in  Marion,  Spice  Valley  and  Shawswick  Townships,  Lawrence 
County,  awarded  to'  JACOB  WEAVER,  Sharpsville,  and 
JAMES  McBRIDE.     Henry  Mclntire,     Engr.     Noted  Jan.  27. 

Ind.,  Columliia  City — (Official) — Contract  for  road  on  line 
between  Whitley  and  Noble  Counties  awarded  to  EDWARD  D. 
MAHONEY,  Lafayette,  Ind.  J.  E.  Plummer,  City  Engr.  Noted 
Dec.  30. 

Ind.,  Columbia  City — (Official) — Contract  for  road  in  Wash- 
ington Town.ship  awarded  to  C.  W.  NORTH  &  CO.,  Bluffton, 
Ind.      Estimated   cost.   $6,386.     Noted  Jan.   27. 

Ind.,  Columlila  ("itv — (Official) — Contract  for  3  gravel  roads 
in  Smith  Township  awarded  to  EDWARD  D.  MAHONEY, 
Lafayette,  Ind.  Estimated  cost,  $29,300.  J.  E.  Plummer,  City 
Engr.      Noted    Dec.    30. 

Ind.,  Franlilin — (Official) — Contract  for  gravel  road  in 
Nineveh  Town.ship  awarded  to  BYERS  &  BYERS,  Trafalgar, 
at  $13,450.     Noted  Jan.  27. 

Ind.,  fJreencastle — (Official) — Contracts  for  macadam  roads 
in  Wasliington,  Jefferson  and  Mill  Creek  Townships  awarded 
to  C.  B.  SCHANER,  Greencastle,  W.  PICKENS  and  W.  W. 
TERRY,   Cloverdale.     Noted  Jan.   13. 

Ind.,  Greenfield — (Official) — Contract  for  gravel  road  in 
Buck  Creek  Township  awarded  to  MILLIKEN  &  S(5CKS, 
Noblesville,  at  $8,964.     Noted  Jan.   27. 

Ind.,  GreenHhurg — (Official) — Contract  for  roads  in  Jackson 
and  Clay  Townships  awarded  to  J.  A.  STAGG  and  THOMPSON 
&  DAVIS,  Greensburg,  at  $9,637  and  $9,846,  respectively.  Noted 
Jan.   13. 

Ind..  Kentland — (Official) — Contract  for  macadam  road  in 
McCIellan  Township  awarded  to  G.  A.  W^EBRER,  Morocco,  at 
$5,495.     S.  R.  Sizelove,  County  Audr.     Noted  Jan.   27. 

Ind.,  Ija  Porte — Frank  J.  King,  La  Porte,  submitted  lowest 
bid  for  paving  Michigan  and  Indiana  Ave.  with  brick.  Esti- 
mated cost,  $110,000.  L.  D.  Goddard.  City  Engr.  Noted  Dec.  2 
and  Jan.  6. 

Ind.,  Lebanon — (Official) — Contract  for  gravel  road  in  Eagle 
Township  awarded  to  E.  L.  McDONALD  &  SON,  Lebanon,  at 
$9,125.     B.  J.  Moore,  Engr.     Noted  Jan.   27. 

Ind.,  Ru.shville — (Official) — Contract  for  2  roads  in  Orange 
Township  awarded  to  W^TLK  &  CO.,  Rushville,  at  $9,895,  and 
$10,245,  respectively.  A.  Cameron,  Milroy,  Engr.  Noted 
Jan.   27. 

Ind.,  Vernon — (Official) — ^Contract  for  road  in  Columbia 
Township  awarded  to  McCAMMON  &  CO.,  Seymour,  at  $7,390. 
Noted   Jan.   13. 

Mieh.,  Phoenix — Kewaneeaw  County  Road  Commissioners 
awarded  contract  for  3%  mi.  macadam  road  to  be  built  next 
summer  from  Phoenix  to  Eagle  Harbor  to  SMITH,  BYERS  & 
SPARKS,  Houghton,  Mich. 

III.,  Galva — Contract  for  10,000  yd.  brick  pavement  with 
asphalt  tiller  mid  5.600-ft.  curbing  and  guttering  awarded  to 
A.  D.  THOMPSON  CO.,  Peoria,  at  $29,168.  George  E.  Palmer, 
111  West  Monroe  St.,  Chicago,  Pres.  Bd.  of  Engrs.,  Bureau  of 
Consult.  Engr.     Noted  Jan.   20. 

lotva,  Clinton — Contract  for  paving  4th,  5th.  6th  and  7th 
Ave.  and  1st  St.  awarded  to  THOMAS  CAREY  &  SONS,  Clinton. 


Iowa.     Estimated  cost,  $54,354.     J.  G.  Thome,  City  Engr.    Noted 

Kan.,  Great  Bend — Contract  for  additional  street  paving 
awarded  to  WATTS  &  AMMERMAN. 

Kan.,  KanHan  City — Contract  for  29,250  yd.  of  paving  on 
Kansas  Ave.  awarded   to  B.  S.   HUTCHINS,   Des  Moines,  Iowa, 

Kan.,  Larned — (Official) — Contract  for  2  ml.  of  paving 
awarded  to  McCOY  &  TAYLOR,  Kan.sas  City,  Mo.,  at  $74,019. 
L.   D.   Burgess,   City   Clk.      Noted   Sept.   23.   Nov.    11   and   Jan.    20. 

.>Io„  St.  LouIm — Contract  for  furnishing  city  with  300  tons 
asphaltic  cement  awarded  to  JOHN  BAKER,  JR.,  Chicago,  111., 
at  $15.25  per  ton. 

Tex.,  DallaM — Contract  for  paving  Bishop  Ave.  between 
Zangs  Blvd.  and  fith  St.  awarded  to  LEVY  &  LEVY,  at  $32,249. 
H.  Mosely,  City  Engr. 

Tex.,  El  PaHo — Contract  for  paving  Prospect  St.  from  Upson 
Ave.  to  West  Blvd.  awarded  to  EL  PASO  BITULITHIC  CO., 
El   Paso.      Estimated  cost,   $15,430.     Noted   Nov.   11. 

Ore.,  Astoria — All  bids  rejected  for  paving  Commercial  St. 
Estimated  cost,  $21,000.     Noted  Dec.  30. 

INDU.STRIA1.  WORKS 
Proponed  AVork 

MasH.,    Aul>urndale — Plans    being    prepared    by    Charles    R. 

Greco,  .\rch.,  8  Beacon  St.,  Boston,  for  2-story  garage  and 
store  building  for  F.  W.  Norris,  582  Massachusetts  Ave.  Esti- 
mated   cost,    $35,000. 

MaMN.,  Maiden — Plans  prepared  for  2-story  addition  to 
factory  of  Converse  Rubber  Co.  J.  R.  Worcester  Co.,  79  Milk 
St.,    Boston,   Engr. 

MnNs.,  Methuen — Plans  prepared  for  1-story,  100xl40-ft. 
garage  for  Daniel  C.  Smith,  30  High  Lawn  Ave.,  Lawrence. 
Estimated  cost,  $25,000.  William  P.  Regan,  296  Essex  St., 
Lawrence,  Arch. 

MaNH.,  Quinc-y — Pore  River  Shipbuilding  Corporation  plans 
3-story,  72x500-ft.  woodworking  plant.  Estimated  cost, 
$300,000. 

MaMH.,  Worcester — Bickford  &  Sweet,  King  St.,  plans 
5-story,    40x57-ft.   addition    to   plant.      Estimated    cost,    $30,000. 

Conn.,  Neiv  Haven — Mysto  Manufacturing  Co.,  57  Foote 
St..  plans  addition  to  plant  in  Cedar  Hill  District.  Estimated 
co.st.    $100,000. 

Conn.,  Wallingford — Chamber  of  Commerce  plans  3-story, 
40xlOO-ft.  factory.  Estimated  cost,  $25,000.  James  Rogers, 
City  Clk. 

IM.  Y.,  New  York — (Borough  of  Bronx) — Plans  prepared  by 
M.  W.  Del  Gaudio,  Arch.,  1910  Webster  Ave.,  for  1-story, 
75xl30-ft.  garage  for  William  J.  Howell  Co.,  3612  Olinville  Ave. 
Estimated   cost,    $15,000. 

IV.  Y.,  IVew  York — (Borough  of  Bronx) — Plans  being  pre- 
pared by  M.  J.  Garvin,  Arch.,  for  1-story  garage  on  Prospect 
Ave.  for  Nathan  and  Louise  E.  Levy,  3287  3d  Ave.  Estimated 
cost,   $15,000. 

!V.  Y.,  IVew  York — (Borough  of  Manhattan) — Plans  prepared 
for  2  storage  buildings  for  M.  Groh's  Sons,  Inc.,  238  West  28th 
St.  Estimated  cost,  $10,000.  Friedman,  Robertson  &  Keeler, 
90  West  St..  Arch,  and  Engr. 

N.  Y.,  Syracuse — Genesee  Motor  Car  Co.  plans  3 -story,  50x 
182-ft.  garage  and  showrooms.  Estimated  cost,  $50,000. 
George  H.   Norris,    430  South   Warren   St.,   Pres. 

!V.  Y.,  IJtica — Avalon  Knitwear  Co.,  700  Broad  St.,  contem- 
plates 4-story  addition  to  plant. 

IV.  J.,  North  Bergen — Plans  being  prepared  by  Joseph  F. 
Turck,  Arch.,  770  Bergenline  Ave.,  West  New  York,  for  2-story. 
42x62-ft.  ice  cream  .and  ice  manufacturing  plant  for  William 
C.   Clandorf.      Estimated   cost,    $15,000. 

N.  J.,  AVatsessing — (Bloomfleld  post  office) — Plans  prepared 
by  Westinghouse,  Church,  Kerr  &  Co.,  37  Wall  St.,  New 
York,  N.  Y.,  for  4-story  addition  to  plant  of  Westinghouse 
Lamp  Works. 

Penn.,  Harrisburg — Bids  will  be  received  until  noon.  Mar.  7. 
by  Trustees  of  Pennsylvania  State  Lunatic  Hospital  for  manu- 
facturing building.  J.  A.  Deinpwolf,  York,  Arch.  H.  L.  Orth, 
Supt. 

Penn.,  Haxleton — Henry  Bros,  contemplates  2-story,  50x100- 
ft.   laundry.      Estimated  cost,    $10,000. 

Penn.,  Kingston — Plans  being  prepared  by  McCormick  ifc 
French,  Arch.,  Second  National  Bank  Bldg.,  Wilkes-Barre, 
for  1-  and  3-story  manufacturing  buililing  and  shops  for 
Jenkins-Kirby  Co.     Estimated  cost,  $25,000. 

Penn.,  Meadville — Bronze  Metal  Co.  plans  addition  to  plant. 

Estimated  cost,  $80,000. 

Penn.,  Phlladeliiliia — Plans  being  prepared  bv  William 
Steele  &  Sons  Co.,  Arch.,  1600  Arch  St.,  for  1-story,"  70xl00-ft. 
factory  for  Air  Reduction  Co. 

Peun.,   Reading — Bids  will   soon  be  received   by  William   A. 

Fink,  Arch.,  426  Franklin  St.,  for  4-storv,  100x2i2-ft.  garage 
for  Arcade  Garage,  128  South  10th  St.     Estimated  cost,  $18,000. 

Md.,  Baltimore — Plans  being  prepared  bv  Blanke  &  Zink, 
Arch.,  Eduitable  Bldg..  for  1 -story,  ,30x31 -ft.  factory  for  Hess 
.Steel  Corporation,  Witherspoon  Bldg.,  Philadelphia,  Penn. 
Estimated   cost,   $10,000. 

Md.,  Baltimore — Mutual  Manifold  Co.,  recently  organized 
with  capital  of  $100,000,  pl.ans  to  establish  factory  for  manu- 
facture of  sales  books.  Charles  F.  Macklin,  408  Maryland 
Trust  Bldg.,   Pres. 

.Md.,  Hagerstown — Nelson  F.  Brooks,  Preston,  contemplates 
establishing  cannery  at  Hagerstown. 

D.  C,  AVashlngton — Overland  Auto  Co.  plans  garage  and 
sales  rooms  in  spring. 

Va.,  I.yncIilMirg — Bids  will  soon  be  received  for  2-story,  60x 
148-ft.  warehouse  for  Lynchburg  Cotton  Mill  Co.  Estimated 
cost,   $20,000. 
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W.  \  II.,  riirktTHliiirK  Nalloniil  CiiUI-StoruK''  t'o.  |iIiiiih  Ifi- 
lllltl    COlll-.vlolMKi'    iiImiiI. 

\V.  \  n.,  \\  hiM-lliiu  I'latiH  will  lio  jiroparod  by  Froil  K,  KiuIh, 
Arch.,  ■l::o  Siliinulliach  IIIiIk..  for  S-Htory  hukcry,  imwor  iiliinl 
and  oltlctt  IxilltlliiK  for  Jiumkoiih  ItnkInK  Co.  ICHtlniiitod  c-oHt, 
ir.O.dOO.  hoiil.M  Slorcll,  3t!th  luid  McCuIloch  St..  Oen.  Mur. 
.Noted    Jan.    Kl. 

W.  \n.,  \\  ln-i'llnii-  rirorK'O  II.  DlcrlnKor,  Arch.,  will  proparo 
plaiiM    fill    MarMK.'    fur    I.ouIh   .Stori'li.    iUI    Ifitli    St. 

I\l.  «'.,  Ilurliiiiii  Ci-ntral  Sloranc  Co.,  ri-ccnlly  liirorporalcd 
'vlth  canltal  of  $IO(».on(i,  will  luillil  war.'liou.M.'  al  Mi.r.'lii-ad 
Ave.   and   I'arrlimtoii   St. 

^i.  ('.,  St.  I'iiuIm— St.  I'aiil.s  Ciitluii  Mill  iilaii.s  a<l<lltloii  to 
factory. 

S.  r.,  OninirclnirK — Oraii>;<>lnirK  Kcrtlllzpr  Co.  will  rcluilld 
plant  recently  destroyed  liy  tire  with  Ionh  of  $10(1,001). 

S.  <•.,  S|tnr«nnlMirK— 11.  W.  KIrliy.  WllllaniHton.  and  uhmo- 
clate.s,  idan  L'-Htory,  fiOxlL'.l-ft.  hoHlery  mill.  I'i.stlniated  coHt, 
$,^0,000. 

4in.,  .\ml>roHf> — .\mbroae  Oln  Co.  will  hulld  warehouHe.  T. 
.1.   Holland,   interested. 

(;ii..  llonerMvlile — H.  M.  Clarv  contemplates  knitting  mill. 
I':stlmated    co.st.    $l!r>,000. 

till..   l.invreiieevlUe — .1.   C.   Vose   will   build   warehouse. 

till..  Hoiii«'--C.  W.  Smith  \-  .Son  will  build  warehouse.  I'^stl- 
mated  cost,  $L'0,000. 

Kin..  I»eiiNiie«»Iii — A.  M.  Cohen,  of  Citizens  Realty  Co.,  Inter- 
ested in  construction  of  pacUiuK  plant,  ice  factory  and  cold- 
storam-    plant.       I'Istlmated    cost,    $50,000. 

I'"lii.,  St.  reterMlnirn— Co-operative  Ice  Co.  plans  Ice  and 
cold-storane   plant. 

AIii.,  .Xlesiinder  fity — Pine  Lumber  Co.  plans  sawmills.  K. 
lUissell.   I'res. 

.\In.,  IllrmiiiKlinni — Ucid  Lumber  Co.  will  build  planinpr 
mill. 

AIn.,  rnrrolltoii — A.  E.  Bell  will  build  sawmill  with  annual 
capacity  of  15.000,000  ft.  \V.  P.  Craft,  Ellisville,  Miss.,  inter- 
ested. 

Ala..  tindNden — Alabama  Co.,  Birmingham,  plans  addition 
to   jilant   at    Cadsden. 

Ala..  t;iMl.Ndrii — Gulf  States  Steel  Co.  will  build  byproduct 
plant  and  37  coke  ovens.  Estimated  cost,  $900,000.  James 
ISowron.    I'res. 

.Vln.,  Reform — Pioneer  Lumber  Co.  plans  mill  with  daily 
capacity   of   SO. 000    ft. 

lliHM.,  Itiloxi — George  Terry  &  Son  will  build  cannery.  Esti- 
mated   cost,    $10,000. 

.MiHN.,  Dlloxi — -Southern  Brokerage  &  Warehouse  Co.,  re- 
cently orjianized,  plans  to  build  warehouse.  Louis  Goldman, 
interested. 

Mix.s.,  Poutfttoe — Business  League  plans  to  organize  com- 
panv  to  construct   ice  plant  and  creamery. 

Tenu.,  CliiittanooK-a — Plans  being  prepared  for  3-story  rein- 
forced-concrete  mill  for  Thatcher  Spinning  Mills  Co.  J.  E. 
Sirrins,   Greenville,   S.   C.   Arch. 

Teiin.,   Cleveland — Cleveland   Chair   Co.    plans   warehouse. 

'I'enn.,  I.afollette — LafolUtte  Ice  Co.  will  build  ice  plant. 
Estimated  cost,  $12,000. 

Tenn.,  Memphi.s — Bluff  City  Grain  Co.  plans  reinforced-con- 
crete  factory.     Estimated  cost,  $40,000.     F.  E.  Gillette,  Pres. 

Tenn.,  Memphis — Directors  of  Business  Men's  Club,  79 
Monroe  Ave.,  instructed  Cotton  Mill  Committee  to  prepare 
plans    for    cotton    mill.      Estimated    cost.    $500,000. 

Ky.,  LouLsville — Adler  Manufacturing  Co.  will  build  addi- 
tion to  plant  at  29th  and  Chestnut  St.     Estimated  cost,  $15,000. 

Ky.,  Louisville — Purity  Ice  Manufacturing  Co.  plans  10,000- 
ton    ice-storage   plant. 

Ohio,  Akron — G.  M.  Linthicum  interested  in  organization 
of  rubber  company  with  capital  of  $100,000  for  purpose  of 
constructing  plant. 

Ohio,  Canal  Dover — Plans  being  prepared  by  Frederick 
Baird.  Arch.,  505  Bangor  Bldg.,  Cleveland,  for  3-story  addition 
to   warehouse   of   Deis-Fertig   Co.      Estimated   cost,    $25,000. 

Ohio,  Cineinnati — Plans  being  prepared  bv  Paul  A.  Jones, 
Arch.,  132  East  4th  St.,  for  2-story,  65xll2-ft.  garage  and 
sales  room  for  Belvins  Auto  Sales  Co.     Estimated  cost,  $25,000. 

Ohio,  Cincinnati — Bids  will  soon  be  received  for  2-  and 
3-storv,  127x225-ft.  ice  cream  factorv  for  French  Bros.  & 
Bauer  Co.      Estimated   cost,   $200,000.     Noted   Feb.    10. 

Ohio,  Cincinnati — Plans  being  prepared  by  Samuel  Hanna- 
foi'd  &  Sons.  Arch.,  for  1-  and  2-story  plant  on  McMichen  Ave. 
for  Rapid  Electrotype  Co.     Estimated  cost,  $50,000. 

Ohio,  Cleveland — American  Stove  Co.  plans  60xl20-ft. 
factory  on  East  29th  St.     Estimated  cost,   $50,000. 

Ohio,  Cleveland — Plans  being  prepared  for  1-story,  100x250- 
ft.  storage  building  for  Parish  &  Bingham.  Ernest  McGeorge, 
S53  Leader-News  Bldg.,   Engr. 

Ohio,  Columbus — Standard  Motor  Car  Co.,  25  North  4th  St., 
leased  property  at  4th  and  Broad  St.  and  will  build  5-story 
plant. 

Ohio,  Dayton — Metal  Products  Co.,  Taylor  St.,  plans  1- 
story  reinforced-concrete  addition  to  plant.  Estimated  cost, 
$75,000. 

Ohio,  East  Lima — (Lima  post  office) — A.  L.  White  and  W.  T. 
.\gerter  plan  to  build  a  plant  for  the  manufacture  of  moun- 
tain-climbing  engines. 

Ohio,  Kast  Liverpool — T.  A.  Gillespie  Co.  will  build  factory. 

Ohio,  PIndlay — Grant  Motor  Car  Co.  contemplates  enlarg- 
ing plant  at   Findlay. 

Ohio,  Lima — Lumex  Manufacturing  Co.  will  establish  plant. 
George  E.  Mehaffey,  interested. 


Ohio,    NorAVOOd- 

tion  to  plant. 


-United   States   Can   Co.   contemplates   addi- 


Ohlo,  Srhrinu  PliiiiH  linpnied  for  addllliiiiH  to  l)lant  of  !■: 
II,   .s.l.ihiK    I'ollery  Co.      I'.Ht limited  cohI,   $111,001).     .N'oti-d  ,\ov.  IX. 

Ohio.   Shiirou       I)ilKKH-Si-iibuiy  Co.    plaiiH  adilltliiiiH   to  plant. 

iiiil.,  Ciijiiun  CiiyiiKii  I'lickliiK  iinil  .ManufacturliiK  Co.  eon- 
liMiplali  H  icIiiilldliiK  2-Htoiy  cuiinlnK  factory.  EHtlniated  cOHt. 
Jlo.iMHi.      JiiMi.H    .Moinaii,    .ViKr. 

Iiiil.,  Kokonio  .Suncrlor  Machine  Tool  Co.  plaiiH  70x200-ft 
.•idillllon  to  idaiil.  lOHtlmiitod  coHt,  $50, 000.  A.  L.  Thalman, 
1  'res. 

MIeh.,  Detroit  IMaUH  prepared  by  MarcUM  R.  HurroweH, 
Anil.,  US  Lafayette  lllvd.,  for  1-Hlory,  8«.flx2.50-ft.  gui-age  for 
Cray     l';Htiit<>. 

MIeh,,  Detr»lt~T..(inK  ManufacturlnB  Co.  contemplateH 
2-Hlory    I20x270-ft.  a<ldllloii   to   factory. 

■»lleh.,  Detroit  PlaiiH  being  jirepnred  by  R.  C.  Oernt,  Arch.. 
15  Cainp.iu  lUilg,  for  ;)-Htoiy.  10(ixl5s-ft.  garage  and  factory 
for   A.   Wemiir  ^-    SoiiH.      lOHtlmated  coHt,   $50,000. 

MIeh.,  (iriind  KapldN — I'rCHH  reports  state  Steel  Kuriillure 
Co.    pl.iiiH    .■nl.llllon. 

III.,  lloeUrord  I'latiH  being  prepared  bv  Albert  S.  Hecht, 
Arch..  I.'.  I  WcHl  Randididi  St.,  Chicago,  for  garage  for  LettH  & 
Iteniictl. 

III.,  Wiiiikecan  -Ogren  Motor  Works  will  build  plant.  Esti- 
mated cost,   $15, (100. 

WIm.,  fireen  liny — Plans  Vjeing  prepared  by  C.arr  &  Walsh, 
Arch.,  Minahaii  lildg.,  for  3-Htory,  fi0x75-ft.  warehouse  for 
Lawrence   (Jolfredson,    332   North   Jefferson    ,St. 

WIh.,  MndlNon — Plans  being  prepared  bv  Edward  Tough, 
343  West  MinUn  St..  for  3-story,  45x65-ft.  garage  at  Pinckney 
and   Doty  St.   for   lOdward   Fisher,  8-9  Tenney   Bldg. 

WIn„  Montleello — Plans  being  prepared  for  superstructure 
of  3-story,  50xl00-ft.  cold-storage  building  for  E.  WIttwer  & 
Bros.  Estimatid  cost,  $25,000.  Claude  &  Stark,  Badger  Annex, 
Madison,   Aich. 

WIm.,  Sheboygan — Plans  being  prepared  by  Hilton  &  Sadler, 
Arch.,  403  Ja<^kman  Bldg.,  Janesvllle,  for  4-story,  S0xl44-ft. 
factory  for  John  C.  Nicholas  Harness  Co.,  Janesvllle,  Esti- 
mated cost,   $25,000.     Noted   Feb.   10. 

Wis.,  \Vnupiin — Plans  being  prepared  by  Lockwood.  Greene 
&  Co..  Engr.,  Chicago,  111.,  for  3-story,  50xl20-ft.  factory  for 
Paramount  Knitting   Co.,   Chicago,   111. 

Iowa,  Ft.  Dodge — Nelson  Dry  Cleaning  Co.  plans  2-8tory 
factory.     E.  O.   Damon,  Mason   Bldg.,  Arch. 

Minn.,  (inylord — Plans  being  prepared  by  W.  D.  MacLeith, 
Arch..  Summitt  and  Wabasha  St.,  St.  Paul,  for  2-story,  50x80- 
ft.  garage  and  machine  shop  for  Mueller  Bros.  Estimated 
cost,   $12,000. 

Minn.,  St.  Paul — Fosston  Manufacturing  Co.  and  Carpenter 
Wing  Carrier  Manufacturing  Co.  incornorated  with  capital  of 
$300,000,  will  build   factory  at  473  North  Cleveland  Ave. 

Minn.,  St.  Paul — George  B.  Wray  Sanitary  Supply  Co.,  602 
North  Fairview  Ave.,  purchased  site  at  Fairview  Ave.  and 
Thomas  St.,  Midway  District,  and  plans  warehouse.  Esti- 
mated  cost,    $25,000. 

Kan.,  Jetmore — A.  H.  Ling  will  build  flour  mill  and  ice 
factory.     Estimated  cost,  $10,000. 

Kan.,  Junction  City — Press  reports  state  Union  Pacific  R.R. 
will  build  roundhouse.     R.  L.  Huntley,  Omaha,  Neb.,  Ch.  Engr. 

X.  D.,  Minot — Moline  Plow  Co..  Moline,  111.,  will  construct 
4-story,  70xl20-ft.  warehouse  at  Minot. 

Mo.,  Kansas  City — Plans  Vieing  prepared  bv  Root  &  Sieman.s, 
Arch.,  1202  Scarritt  Bldg.,  for  6-storv,  100xl30-ft.  warehouse 
for  Duff  &  Repp  Furniture  Co.  Estimated  cost,  $100,000. 
William   A.    Repp,    Pres.      Noted   Jan.    20. 

Mo.,  Kansas  City — Albert  Striffler  purchased  plant  of  Rock 
Springs  Ice  and  Stone  Co.  Plans  being  prepared  by  R.  M. 
McCandlish  Engineering  Co.,  Kansas  City,  for  addition  to 
plant. 

Mo.,  Marionville — Marionville  Ice  and  Cold  Storage  Co. 
plans  warehouse. 

Mo.,  Moherly — Plans  being  prepared  for  2-story,  25x80-ft. 
bakery  and  store  building  for  Louis  Klein.  Estimated  cost, 
$15,000. 

Mo.,  St.  Louis — Bids  will  be  received  until  Mar.  1  for  2- 
story,  50xl65-ft.  addition  to  laundry  of  J.  Arthur  Anderson, 
3960  62nd  St.  Estimated  cost,  $40,000.  Charles  H.  Wray, 
Rialto  Bldg.,  St.   Louis,  Arch.      Noted   Feb.   10. 

Mo.,  St.  I/Oui.s — Wagner  Electric  Manufacturing  Co.  will 
build   3-story,   90xl00-ft.  addition   to  plant. 

Ark.,  Helena — I'hillips  County  Farmer's  Exchange  inter- 
ested in  plan  to  organize  company  with  $50,000  capital  stock 
to  construct  cotton  compress  and  warehouse. 

Ark.,  Pine  Bluft' — Pine  Bluff  Compress  and  Warehouse  Co. 
will  rebuild  plant  recently  destroyed  by  fire.     P.  P.  Byrd,  Pres. 

Tex.,  Athens — Athens  Fire  Brick  Co.  will  rebuild  plant 
recently  destroyed  by  fire. 

Tex.,  Austin — Press  reports  state  plans  being  prepared  by 
Charles  I.  Berg,  Arch.,  331  Madison  Ave.,  New  York,  N.  Y., 
for   16-story   newspaper   printing  and   office   building. 

Tex.,  Austin — Plans  prepared  bv  C.  H.  Page,  Arch.,  for  90x 
109-ft.  warehouse  for  Voss  &  Koock.     Estimated  cost,  $30,000. 

Tex.,  Ft.  Worth — J.  D.  McCutchan  Chemical  Co.,  recently 
organized,   will  build   factory  at   Ft.   Worth. 

Tex.,  3Iexia — Anderson  Bros,  will  build  2-story  bottling 
plant. 

Tex.,  Parl.s — Paris  Milling  Co.  will  rebuild  plant. 

Tex.,  Plalnview — Press  reports  state  Charles  Hamilton, 
Hot  Springs,  S.  D.,  plans  to  organize  a  company  with  a  capital 
of   $14,000    to   build   steam    laundry   at    Plainview. 

Okla.,  MeAlester — State  appropriated  $125,000  for  twine 
factory.     J.  N.  Grannaway,  City  Clk. 

Okla.,  Oklahoma — Carhart  Motor  Co.,  218  West  1st  St.,  con- 
templates   plant.      Estimated    cost,    $50,600. 

N.  M.,  Albuquerque — Gross-Kelly  Co.  plans  reinforced-con- 
crete wholesale  building  on  Central  Ave.  Estimated  cost, 
$50,000.     Wilmot  H.  Booth,  Mgr. 
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N.  M„  Gallup — Atchison,  Topeka  &  Santa  F&  Ry.  plans 
roundhouse.  Estimated  cost,  $105,000.  C.  P.  W.  Felt,  Chicago, 
111.,  Ch.   Engr. 

Wanli.,  Taconia — Plans  prepared  for  warehouse  for  Oregon- 
Washington  Uailroa<l  and  Navigation  (^o.  S.  Murray,  Port- 
land, Ore.,  Act.  Ch.   Engr.     Noted  Nov.   25. 

Calif.,  ('hula  ViNta — H.  S.  Hadsall,  Los  Angeles,  Is  promot- 
ing construction  of  sugar  plant  at  Chula  Vista.  Estimated 
cost,   $600,000. 

Calif.,  LoM  AneeleH — General  Petroleum  Co.  contemplates 
plant  at  Santa  Pe  Ave.  and  Jefferson  St.  Estimated  cost, 
$250,000. 

Calif.,  Low  Anfcelen — Plans  prepared  by  Morgan,  Walls  & 
Morgan,  Van  Nuys  Bldg.,  for  5-story,  100xl50-ft.  garage,  sales 
room  and  service  building  at  11th  and  Hope  St.  for  N.  H.  New- 
mark. 

Calif,,  San  Diego — San  Diego  Fish  Co.  contemplates  fish 
drying  and  refrigerating  plant.  Estimated  cost,  $25,000. 
John    Osljournc,    Mgr. 

N.  B.,  St.  John — Press  reports  state  plans  being  consid- 
ered for  grain  elevator  at  mouth  of  Courtenay  Bay.  Esti- 
mated  cost,    $2,000,000. 

Ont„  (Jalt — Canadian  Cereal  and  Flour  Mills  Co.,  Ltd.,  plans 
to  build  2-story  addition  to  warehouse.     R.  C.  Pratt,  Secy. 

Out.,  Hamilton — United  Gas  and  Fuel  Co.  plans  to  con- 
struct  coke    oven   and    gas   plant.      Estimated    cost,    $2,000,000. 

Ont.,  I..ondon — Smallman  &  Ingram.  Ltd.,  Dundas  St.,  con- 
templates improving  plant.  Estimated  cost,  $20,000.  Watt  & 
Blackwell,   Bank  of  Toronto   Hldg.,  Arch. 

Ont.,  Tliorold — Ontario  Paper  Co.,  Ltd.,  plans  to  construct 
sulphite    mill.      Warren    Curtis,    Jr.,    Mgr. 

Sask.,  lianigan — Bids  will  be  received  until  noon,  Feb. 
20,  by  Lanigan  Creamery  Co.,  Ltd.,  for  constructing  creamery. 

HldN   In  nnil   Contrarts   .\»-nr<led 

R.  I.  Providenoe — Contract  for  additions  to  plant  of  Ameri- 
can Silk  Spinning  Co.  on  Admiral,  Whii)ple  and  Oriental  St. 
awarded  to  CRUISE  &  SMILEY  CONSTRUCTION  CO.,  12  East 
Ave.,  Pawtucket. 

R.  I.,  Providence — Contract  for  1-story  addition  to  plant 
of  Gorham  Manufacturing  Co.  awarded  to  J.  W.  BISHOP  CO., 
Butler   Echange   Bldg. 

Conn.,  Hartford — Contract  for  4-story,  22x70-ft.  store  and 
storage  building  for  Gruseppa  Mighetti.  Front  St..  awarded 
to   G.    CUDE.MO,    4.'i5   Washington   St.      Estimated    cost,    $25,000. 

Conn.,  New  Britain — Contract  awarded  to  JOHN  KI^NZ  CO., 
35  Rockwell  Ave.,  for  3-story,  30xl50-ft.  storage  building  for 
Humason  &  Beckley  Division  of  Landers,  Frary  &  Clark 
Corporation,   Washington   St.     Estimated  cost,   $15,000. 

N.  J.,  Kearny — Contract  awarded  to  SALMOND  BRO.q.,  526 
Elm  St.,  Arlington,  for  2-storv  factory  for  Frank  Skriwanek, 
397   Market  St.,   Newark.     Estimated  cost,   $12,000. 

N.  J.,  Newarii — Morris  &  Co.  awarded  contract  for  addition 
to  plant  to  E.  M.  WALDRON  &  CO.,  84  South  6th  St.  Esti- 
mated  cost,    $12,500. 

Penn,,  Darby — Griswold  Worsted  Co.  awarded  contract  for 
2-story,  60x300-ft. -mill  to  GEORGE  &  BORST,  277  South  11th 
St.,  Philadelphia.      Noted   Feb.    10. 

Penn.,  Pitt»l»urjih — Contract  awarded  to  GOLDEN  & 
CLARK,  5th  Ave.,  for  3-storv,  60xl00-ft.  garage  for  Nicola 
Land  Co.,  Farmers  Bank  Bldg.     Estimated  cost,   $50,000. 

Md.,  Baltimore — Baltimore  Copper  Smelting  and  Rolling 
Co.,  Kevser  Bldg.,  awarded  contract  for  steel  work  for  1-story 
addition  to  factory  to  McCLINTIC-MARSHALL  CONSTRUC- 
TION CO.,  Morris  Bldg.,  Philadelphia,  Pernio  The  rest  of  the 
construction  will  be  done  by  day  labor.  Estimated  cost, 
$10,000. 

Md.,  Baltimore — Contract  awarded  to  WEST  CONSTRUC- 
TION CO.,  Knickerbocker  Bldg.,  Baltimore,  for  1-story,  77x 
141-ft.  addition  to  plant  on  Winomico  St.,  of  Baltimore  Tube 
Co.     Estimated   cost,   $100,000.     Noted   Sept.   23. 

Md.,  Baltimore — G.  F.  Buchholz.  321  West  Monument  St., 
awarded  contract  for  2-story,  33xS5-ft.  garage  to  THOM.\S  P. 
JOHNS,   405   WcCulloh  St.      Estimated   cost,   $15,000. 

Md.,  Baltimore — Contract  for  6-story,  65x70-ft.  addition  to 
warehouse  of  Monumental  Storage  Co..  1110  Park  Ave., 
awarded  to  J.  J.  O'CONNOR.  427  East  Lexington  St.,  Balti- 
more.     Estimated   cost,    $25,000.      Noted   Jan.    27. 

Md.,  Baltimore — Contract  awarded  to  GEORGE  KLEIN. 
2009  Lornuin  St.,  for  1-story,  100xl25-ft.  garage  for  Northei'n 
Garage  Co.     Estimated  cost,   $10,000.     Noted  Jan.   27. 

D.  C,  Washington — (Official) — General  contract  awarded 
to  FRANK  WACJNER  for  3-story  factory  at  919  East  St., 
N.  W..  for  Stockett  Fiske  Co.  Estimated  cost,  $30,000.  Noted 
Jan.  20. 

W.  Va.,  IVew  Cumberland — Scott  Bros.,  Main  St.,  will  build 
3-story,  40xS0-ft.  garage  and  lodge  hall  by  day  labor.  Esti- 
mated cost,   $15,000. 

W.  Va.,  -WheelinK — Contract  awarded  to  R.  R.  KITCHEN 
CO.,  801  National  Bank  of  West  Virginia  Bldg.,  for  2-story 
addition  to  factory  of  Wheeling  Tile  Co.  Estimated  cost, 
$12,000. 

N.  C,  Raleieh — Seaboard  Air  Line  Ry.  awarded  contract 
for  shops  to  A.  M.  W.^LKUP  CO.,  Richmond,  Va.  Estimated 
cost,  $10,000.     Noted  Jan.   27. 

N  C,  Spray — Thread  Mills  Co.  awarded  contract  for  mill 
to  J.   A.   JONES,   Charlotte.      Estimated   cost,    $70,000. 

Fla.,  Penwaeola — Newport  Rosin  and  Turpentine  Co. 
awarded  contract  to  C.  H.  TURNER  &  CO..  Pensacola  for 
turpentine  and  oil  distillation  plant.  Estimated  cost,  $250,- 
000.      Noted  Jan.   6. 

Ala.,  Birmingham— W.  H.  Irwin  awarded  contract  for  2- 
story,  100xl40-ft.  garage  and  livery  stable  to  L.  J.  MORRIS. 
Estimated   cost,    $15,000. 

La.,  New  Orlean« — General  contract  awarded  to  GEORGE 
J.     GLOVER,     New     Orleans,     for     4-story     reinforced-concrete 


compound  condensing  plant  for  Federal  Fruit  and  Cold  Stor- 
age  Co.      Estimated   cost,   $250,000.      Noted   Jan.    13. 

Ky.,  .4Nhlnnd — Press  reports  state  contract  awarded  to 
AMERICAN  BRIDGE  CO.,  30  Church  St^  New  York,  N.  Y.,  for 
plants  for  Ashland  .Steel,  Iron  and  Mining  Co.  Estimated 
cost,   $1,000,000.      Noted   Dec.   30. 

Ohio,  Cleveland — Briggs  Manufacturing  Co.  awarded  gen- 
eral contract  for  10l}x200-ft.  factory  at  East  Ulst  St.  and  Belt 
Line  R.R.  to  JAMES  H.  WELLS,  1215  Filbert  St.,  I'hiladelphia, 
Penn.      Estimated   cost,    $150,000.      .Noteil    Fel).    10. 

Ohio,  Clevejnnd  —  Huron  Portland  Cement  Co.,  717  Illum- 
inating Bldg.,  will  build  4-story  warehouse  at  1726  Merwin  St, 
by  day   labor.      Estimated  cost,   $25,000.     .Voted   Jan.   27. 

Ohio,  Cleveland — Contract 'awarded  to  <iI-;ORGE  A.  RUTH- 
ERFORD CO.,  2160  East  Isth  St.,  Cleveland,  for  adilition  to 
warehouse  of  Lin(!Oln  Fireproof  Sfor.ige  Co.  at  Detroit  Ave. 
and   West   78th   St.      Estimated   cost,   $40,000.      Noted    Feb.    10. 

Ohio,  tireenfleld — Contract  awarded  to  H.  H.  HIRE  for 
2-story,  45x55-ft.  addition  to  factory  of  C.  R.  Patterson  &  Sons. 

Ohio,  Lima — General  contract  awarded  to  S.MITH  &  SHER- 
RICH  for  1-story,  81x90-ft.  machine  shop  for  East  Iron  and 
Machine  Co.,   352  East  Market  St.     Noted  Nov.   25. 

Ind.,  Portland — Contract  awarded  to  INDIANA  BRIDGE 
CO.,  Muncie,  for  addition  to  plant  of  Portland  Forge  and 
Foundry   Co.      Estimated    cost,    $20,000. 

Ind.,  Washington— Contract  awarded  to  PATTERSON  & 
RIESTER,  Washington,  for  2-story,  32xS2-ft.  creamery  and 
ice  cream  factory  at  6th  and  Van  Trees  St.  for  Washington 
Milk  and  Ice  Cream  Co.  Estimated  cost  between  $10,000  and 
$12,000. 

Mich.,  Detroit — J.  N.  Murray  Manufacturing  Co.  awarded 
contract  for  masonry  for  2-story,  61xl06-ft.  addition  to 
factory  to  OTTO  MISCH  CONSTRUCTION  CO.,  725  Chamber 
of  Commerce  Bldg.      Estimated   cost,   $10,000. 

Mieh.,  Detroit — Owen  &  Co..  Gratiot  and  Brush  St.,  awarded 
contract  to  BRYANT  &  DETWILER,  2335  Dime  Bank  Bldg., 
for   5-story,    105xl07-ft.    warehouse.      Estimated   cost,    $75,000. 

Mioh.,  Detroit — Contract  for  masonry  for  2-story,  70xl00-ft. 
factory  for  Wayne  Soap  Co.  awarded  to  N.  S.  POCOCK,  515 
Hammond   Bldg.      Estimated    cost,    $25,000. 

Mioh.,  Grand  RapidH — Contract  awarded  to  HAUSER, 
OWEN,  AMES  CO..  for  drv  kiln  at  Broadway  Ave.  and  9th  St., 
N.   W.,    for   American   Seating  Co.      Estimated   cost,    $10,400. 

Mieh.,  MuHkegon — Contract  awarded  to  STODARD  CON- 
STRUCTION CO..  343  South  Dearborn  St.,  Chicago,  111.,  for 
2-story,  165xl90-ft.  plant  for  American  Enameled  Wire  Works. 
Noted  "Nov.   IS. 

Mieh.,  Pontine — Columbia  Truck  and  Trailer  Co.,  Flanders 
Motor  Bldg.,  awarded  contract  for  masonry  for  1-story,  90x 
150-ft.  assembling  plant  to  HEITSCH  CON.STRUCTION  CO., 
157   South   Saginaw   St.      Estimated   cost,    $30,000. 

III.,  Chicago — Contract  for  addition  to  plant  of  Barrett 
Manufacturing  Co.  at  Sacramento  Ave.  and  29th  St.  awarded 
to  J.   H.  JOHNSON,  Chicago.      Estimated   cost.   $35,000. 

III.,  Cliioago — Contract  for  masonry  for  1-story  factory  at 
4521  Ogden  Ave.  for  C.  F.  L'Hommedieu  &  Sons  Co.,  24  South 
Clinton  St.,  awarded  to  H.  EIKENBERGER  CO.  Estimated 
cost,    $22,000. 

III.,  Chicago — Contract  awarded  to  F.  H.  SHOWELL  CO. 
for  2-story  factory  at  2300-02  Warren  Ave.  for  Robert  Mal- 
colm.     Estimated  cost,   $16,000. 

III.,  I.,nke  Forest — Contract  for  masonry  for  2-story,  46x 
113-ft.  storage  warehouse  for  John  Griffith  awarded  to  A.  H. 
ENMARK,   Lake   Forest. 

■Wis.,  .Milwaukee — Harsh  &  Edmonds  Shoe  Co.  awarded  con- 
tract for  reinforced-concrete  and  masonry  for  4-story,  50x116- 
ft.  factory  to  CHARLES  BREEST,  1152  9th  St.  Estimated 
cost,  $50,000. 

Wis.,  Milwaukee — -Contract  for  4-story.  28xl20-ft.  factory 
for  Quality  Biscuit  Co.,  South  Pierce  .St.,  awarded  to  H. 
SCHMITT    &    SON,    6S4    Jackson    St.      Noted    Jan.    20. 

Wis.,  Oshkosh — Contract  for  2-story.  54xl60-ft.  garage 
and  machine  shop  for  Loper  &  Loper  awanied  to  C.  R.  MEYER 
&   SONS  CO.,   Oshkosh.      Estimated   cost,    $18,000. 

AVis.,  Oshkosh — Contract  for  3-story,  76x220-ft.  addition 
to  plant  of  Morgan  Lumber  Co.,  414  Merritt  St.,  awarded  to 
FLUOR  BRO.S.  CONSTRUCTION  CO.,  52  State  St.  Estimated 
cost,    $25,000.      Noted   Dec.    16. 

Iowa,  Des  Moines — Contract  awarded  to  BENSON  & 
MARKER,  515  3<1  St..  for  cold-storage  building  for  Des  Moines 
Ice  Co.     Estimated  cost,  $40,000. 

Iowa,  Sioux  City — Contract  for  3-story,  100xl50-ft.  ware- 
house and  factory  for  Stone  &  Day  Estates  awarded  to 
ANDREW   OSTLING,   810   5th   Ave.      Estimated  cost,   $60,000. 

Minn„  Duluth — Contract  for  3-story,  fiOx80-ft.  warehouse 
and  store  building  for  Bloom  &  Co.,  102  West  1st  St.,  awarded 
to  N.   A.   BERGSTRO.M.      Estimated   cost,   $15,000. 

Mo.,  St.  Louis — Contract  awarded  to  DUFFNER  & 
STECKER,  International  Life  Bldg.,  for  2-story,  71xl30-ft. 
garage  for  Kardell  Motor  Car  Co.,  4156  Olive  St.  Estimated 
cost,   $30,000. 

Tet.,  Austin — Isaac  Bledsoe  awarded  contract  to  C.  W. 
MOORE  for  2-storv,  46xl48-ft.  building  to  be  occupied  by 
Home  Steam  Laundry  and  other  manufacturing  companies. 
Estimated  cost.   $10,000. 

Okla.,  Tulsa— Bohnefeld  Cleaning  Works  awarded  con- 
tract for  3-story,  50xl50-ft.  factory  to  W.  W.  HAMMOND, 
Tulsa. 

Ore.,  Oregon  City — Contract  for  addition  to  new  plant  of 
Hawlev  Pulp  and  Paper  Co.  awarded  to  HURLEY-MASON 
CO.,  I'brtland.  Estimated  cost,  $750,000.  W.  P.  Hawley,  Sr., 
I'res.     Noted  Dec.   30  and  Jan.   20. 

Ont.,  Hamilton— Canadian  Cartridge  Co.,  Ltd.,  awarded 
contract  for  enlarging  its  plant  to  H.  G.  CHRISTMAN  &  CO., 
Hamilton.      Estimated    cost,    $500,000.      Noted   Dec.    23. 
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Mur.   6,    for 


Conn.,     Nt"..     „---„  .... 

1'     S     KiiKlnt'iT    Olllri-,    Now    Lonilon,    until    2    p.m 
(IioiIkIhh    I"    I'oniK-illiiit    Klvci    below    Iliirtford. 

IM.  v..  Nrw  lork-Di.MlKlnK-  Ill.lH  will  ho  r.uelvod  at  U.  S. 
KnulnoiM  Olllci'.  3!t  Whitehall  St.,  until  noon.  fib.  24,  for 
(luMlKlnK  In  Keypoit  Hurbor  nnd  .Shrowsliury  Itlver,  N.  J. 
(.See   adv.) 

IV.  v.,  IVow  York— OiodKlnK — HldH  will  bo  locolvod  at  V.  S. 
|:iil;1iu-.i  oin.r,  :t!i  Whll.hall  St..  until  noon.  Mar.  7.  for  diodR- 
in«  and  i  .iiioval  of  rock  and  lioiildorH  In  Statcn  Island  Sound, 
N     Y.      tS.M-   adv.) 

1>.  v.,  \\n«lilnK«on  I'rojoctllp  IlolatH— TMdH  will  bo  recelvod 
at  otllcc  of  rhiff  of  Knuliiccr.H,  U.  S.  Army,  WanhliiKton,  until 
:t   p.m..   Mar.   -1,    for    n-lu.    projectile    hol.xtH.      (,See   adv.) 

\\.  Vn..   MiirU urK   -I'o.xt   OlUe. —  Hld.s   will   be  received   by 

Jame-s  A  Wetmorc.  Act.  Superv.  Arch.,  Treaaury  Oept.,  Wash- 
ington, n.  I-,,  until  ;i  p.m..  Feb.  2;i,  for  U.  S.  post  olllce  at 
Vlartlii.-jluuK. 

\V  Vn..  \Mu-.-llnn— Machinery — Hid.s  will  be  recelvod  at 
^i  S  lOiitineci-  Ollice.  WheeliuK.  until  11  a.m.,  Feb.  24,  for  fur- 
nishiuK  ai\d  deliveriuK  water  turbines,  air  compressors,  valve 
Vcks.    etc..    for    Uams   Nos.    14,    IC.    and    20.    Ohio    Hiver. 

\V.  Vn..  VVh»-.-llnn— Structural  Steel,  Ktc— Rids  will  he  re- 
ceived at  V  S.  lOntjlneer  Olllce.  Wheeling,  until  11  a.m.,  Feb. 
•>•!  for  furni.shinn  and  deliverlnn  structural  steel,  etc..  for 
Di'uns  Nos.   14.   Ifi  and    17.   Ohio   Klver. 

IV.  <-..  VVilnilnKton— Post  Olllce— Bids  will  be  received  by 
.lames  A.  Wetniore,  Act.  Superv.  Arch.,  Treasury  Dept..  Wash- 
ing-ton. D.  C,  until  3  p.m..  Mar.  23,  for  U.  S.  post  ofHce  at 
WilminKfon. 

Ohio.    Cinolnnntl— Boilers— Bids    will    be    received    at   Tj.S 
lOnKineer  Ollice,    405   Tustom   House,   until   2   p.m.,   Feb     23,   for 
furnl.shinB   and    installinpr   new    boilers    on    towboats      Miami 
and   ••('■uvandot."      (See  adv.) 

MIoU..  Grnna  Ilapl.lH—Breakwater— Bids  will  be  >;eceived 
at  U  S  Enpincer  Ollice.  Grand  Rapids,  until  11  a.m..  l"eb.  ^\. 
for  building  part  of  breakwater  and  shore  connection  and 
removing  part  of  old  pier  at  Manistee  Harbor. 

III..  Tnylorvllle— Post  omce— Bids  will  be  received  by 
.lames  A.  Wetmore.  Act.  Superv.  Arch.  Treasury  Dept.,  Wash- 
ington. D.  C,  until  3  p.m..  Mar.  24,  for  U.  S.  post  office  at 
Tavlorville. 

WI>...  Milwaukee— Breakwater— Bid.s  will  be  received  at 
V  S  Kngineer  Office.  Milwaukee,  until  .5  p.m..  Mar.  10.  for 
constructing  reinforced-concrete  caisson  breakwater  and  re- 
moving old  timber-crib  pier  at  Racine  Harbor,  Wis.  (See  adv.) 
VVto..  Ft.  Laramie— Karth  Work— Bids  will  be  received  at 
office 'of  IT.  S.  Reclamation  Service.  Ft.  Laramie,  until  2  p.m.. 
Mar  10  for  constructing  various  structures  on  about  l.i  mi. 
of  Ft.  Laramie  Canal,  North  Platte  I'roject. 

VVto  Ft.  I.aramie— Karth  Work— Bids  will  be  received  at 
office  of  V.  S.  Reclamation  Service  Ft.  Laramie,  until  2  p.m  , 
m'u-  10  for  earthwork  on  about  BVi  mi.  of  main  canal.  Ft. 
Laramie  Unit.  North  Platte  Project. 

Tex.,  EI  Paso— Pumping  Station  and  Water  Pipe  Line.=!— 
Bids  will  be  received  at  office  of  Depot  Quartermaster,  El  Paso, 
until  11  a  m  Mar.  S.  for  constructing  pumping  station  and 
water  pipe  lines  at  Ft.  Bliss,  Tex.      (See  adv.) 

Wash.,  AUerdeon— Po.st  Office— Bids  will  be  received  by 
Times  A  Wetmore,  Act.  Superv.  Arch..  Treasury  Dept.,  Wash- 
in^tSn,b.(!..  until  3  p.m."  Mar.  22,  for  U.  S.  post  office  at 
A.berdeen. 

Bids  In  and  Contracts  Awarded 
N.  H..  Port.smoutli— Piping  System— Lowest  bicJs  received 
Feb  5  for  hot-water  piping  system  at  Naval  Hospital,  Ports- 
mouth, (a)  work  complete,  (b)  substituting  c.-i.  fittings  for 
brass  fittings  and  galvanized  steel  pipe  thimbles  for  brass 
thfmbles  wl?e  as  fSllows:  G.  A.  Kees  Do'"|?f?7  ^^b)  "IIV"7^ 
Co.,  260  East  7th  St  St.  Paul.  Minn  (a)  $2  997  (b)  |2,'97, 
Noland-Clifford  Co.,  Newport  News,  Va.,  (a)  $3,870,  (b)  |^,''-»'. 
John  W.  Danforth  Co..  Buffalo.  N.  Y.,  (a)  $4,092,  (b)  $3,Jft4. 
Noted   Jan.    13. 

CANALS,    DITCHES    AlVD    IRRIGATION 
Proposed  Work 

Mass..  Boston— Dredging— Bill  has  been  presented  to  Leg- 
islature authorizing  Directors  of  Port  of  Boston  to  dredge 
Hingham  Harbor.     Estimated  cost,   $15,000. 

N.  Y.,  Albany— Barge  Canal  Work— Bids  will  be  received 
until  noon,  Feb.  24,  by  W.  W.  Wotherspoon,  State  Supt  of 
Pub.  Wks.,  for  steel  plate  girder  bridge  over  Erie  Canal  at 
Clinton   St.   at   Whitesboro.      Estimated   cost,    $9,b98. 

N  X  \lbanT— Barge  Canal  Work— All  bids  received  Feb. 
1  bv  AV  W.  Wo'therspbon,  State  Supt,  of  Pub  Wks.,  for  corn- 
nleting  canal  from  Station  No.  5130  near  Sterling  Creek  to 
Herkimer-Oneida  County  Line.  Contract  No.  29-A  rejected. 
New  bids  will  be  received.     Noted   Feb.   10. 

N.  Y'.,  New  Y'ork- (Borough  of  Brooklyn);— (Official)  — 
Dredging — Bids  received  Jan.  12  for  dredging  slip  at  foot  ot 
28th  St..  Contract  No.  1485  rejected.  New  bids  will  be  received. 
Noted  Jan.  20. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)-— 
Dredging— All  bids  received  Jan.  12  for  dredging  Class  2, 
Contract  No.  1497,  East  and  Harlem  Rivers,  45,000  cu.yd..  Bor- 
oughs of  Manhattan,  Bronx.  Queens,  Brooklyn  and  Richmond, 
rejected.     New  bids  will  be  received.     Noted  Jan.   20. 

La.,  Lake  Charles — Drainage — Citizens  of  Gueydan  Drain- 
age District  recently  voted   $250,000   bonds  for  drainage. 

Tenn.,  Brownsville— Drainage— Bids  will  be  received  until 
10  a.m..  Mar.  3.  bv  Board  of  Directors  of  First  Forked  Creek 
Drainage  District  of  Haywood  and  Crockett  Counties  for 
drainage  work,  including  main  canal  and  2  laterals.  R.  ii'- 
Jermari,   Alamo,   Secy,   of  Bd. 

Ohio.  Buoyrns — Ditch — Bids" will  be  received  by  H.  A.  Kel- 
ler. Countv  Engr..  until  1  p.m..  Mar.  1.  for  Mud  Run  Ditch. 


Ind..  Anhurn  Ditch—  HldH  will  soon  be  received  for  I'iVi 
ml.  of  ti-  Ic,  Ul-ln.  tile  ditch  and  6  nil.  of  open  Ultch  for  De- 
Kalb  ('luiiity.      A.   L.   Link,    lOiinr. 

Ind..  <"lny  <'lly — Dralnagi' — MldH  will  soon  bo  received  by 
(^onimlHHloiieiM  of  Gulrl  Drainage  District  for  dralnuKO  work. 
Frank    Kattmaii.   (Mty    Hall,   Terre   Haute.    Kiigr. 

Mlfh.,  linHtlnKM  Drainage-  Hlds  will  be  received  by  Drain 
CommlHHloners  of  Harry,  lOaton  and  Ionia  (Niunllea  until  Feb. 
23,  for  eonstrucllnK  Collier  and  Mini  Creek  Drains.  Kstlnialeil 
cost.  $25,01)11,  L.  '/,.  SloHMoii.  Charlotte,  Drain  Comr.  of  Eaton 
County.     Noted  Jan.  20. 

III..  l)n|>o — Drainage- -I'lillmliiary  jilans  being  prepared 
for  pimiplMg  Ht.ilion  for  Dupo  Drainage  District.  lOstlmated 
CO.SI,  $:i(l,oiHl,  T.  M.  .Ia<()l>,  Cahoklii  Hldg.,  East  St.  1.,ou1h.  (Jon- 
Biilt.    ICngr. 

III.,  Alnrlon — Drainage — Plans  being  considered  for  .Saline 
3pecl.ll    Dr.iinago  District  No.   1.     Estimated  cost,  *7B.000. 

town.  <'hnrleH  «'lty — (Official) — Drainage  Work— Hlds  will 
be  received  until  10  a.m.,  Feb.  2(!.  by  James  A.  Culler,  County 
Audr..  for  construction  of  Drainage  District  No.  1.  Estimated 
cost.    $18,500.      (See   adv.) 

iown.  Garner — Drainage — Preliminary  surveys  being  made 
for  Drainage  Districts  Nos.  71,  72,  74  and  7()  In  Hancock 
County.  County  also  org.inlzed  Drainage  District  No.  57  and 
will  soon  .iward  contr;ict  for  work  In  Districts  Nos.  58  and  63. 
W.  ,S.    Heinis,  Jr.,  Garner.   Engr. 

Minn.,  <irnnd  Rapids — Ditch — Contract  will  soon  be 
awarded  for  .ludiclal    Ditch   No.  2.      Estimated  cost,   $63,761. 

Minn.,  Grand  Rapids — Ditch — Contract  will  soon  .be 
awarded  for  Countv  Ditch  No.  4,  17 Vi  ml.  long.  Estimated 
cost,    $36.0on.      Noted    Feb.    10. 

Minn.,  Long  Prairie — (Official) — Ditches — Bids  will  be  re- 
ceived alioul  Apr.  1  bv  E.  M.  Herg.  CoUnt.v  Audr..  for  County 
Ditches  Nos.  29,  30  and  31.  W.  H.  Poore,  Drainage  Engr. 
Noted   Jan.    13. 

Kan.,  Sliver  Lake — Drainage — Election  will  soon  be  held 
to  vote  on  $30,000  bonds  for  approximately  4,000-ft.  of  bank 
revetment  on  Kaw  River  Drainage  District.  C.  H.  Scholes. 
Manhattan.    Engr. 

Wyo.,  VVorland — Drainage — Bids  will  be  received  by  Den- 
ton Engineering  Co..  Worland,  until  3  p.m.,  Feb.  23,  for  drain- 
age  system   about   2V4    mi.   from   Worland. 

Mo.,  Charleston — Drainage — Mississippi  County  Drainage 
District  No.  1  will  issue  $30,000  bonds  for  improving  system. 
Mo..  VVInfield — Pumping  Station — Preliminary  plans  pre- 
pared for  [lumping  station  for  Cap-Au-Gris  Drainage  District. 
Estimated  cost,  $30,000.  T.  M.  Jacob,  Cahokia  Bldg.,  East  St. 
Louis,  111..  Consult.  Engr. 

Ark.,  Devall  BlnlT — Ditches — Prairie  County  contemplates 
irrigation   ditches.     L.   J.   Mountz,  Mesa   City,   interested. 

Tex.,  Rloomlngton — Drainage — Citizens  plan  to  form  drain- 
age district  of  about  73,000  acres  and  construct  drainage  sys- 
tem. 

Tex.,  Victoria — Drainage — Tentative  plans  prepared  for 
formation  of  drainage  and  levee  District  No.  4  in  Victoria 
Count,  Bloomington  District. 

Colo.,  Las  Animas — Canal  Work — Directors  of  Consolidated 
Canal  Co.  plan  to  construct  new  waste  gates  and  raise  crest 
of  dam    2-ft.      C.   "W.    Beach.    Engr. 

N.  M..  Denting — Irrigation — Mimbres  Valley  Irrigation  Co. 
plans  to  enlarge  irrigation  system.     C.  L.   Baker,  interested. 

Utah,  Brigham  City — Drainage — Movement  is  being  agi- 
tated to  form  drainage  district  to  drain  approximately  1,200 
acres    in    Bigflelds. 

Ore.,  Eugene — Drainage — Election  may  be  held  to  April 
to  vote  on  organization  of  Amazon  Slough  Drainage  District. 
Approximately  $50,000  would  be  expended  on  project. 

Calif.,  Fresno — Irrigation — Franl<  Johnson  and  Charles 
King.  Hanfnrd.  interested  in  project  to  construct  reservoir 
svstt  m  ar.^1  dams  at  Pine  Flats  to  impound  water  from  Kings 
River.     Estimated   Cost,   $6,000,000. 

Calif..  Sacramento — Weir — Plans  approved  by  Board  of 
Army  Engineers,  Washington.  D.  C,  for  weir  above  Sacra- 
mento on  Sacramento  River  to  divert  flood  water  of  river 
away  from  city.     Estimated  cost,  $500,000. 

Calif..  San  Bernardino — Drainage — San  Bernardino  and 
Colton  contemplates  forming  diainage  district  to  construct 
works  to  control  flood  waters  of  Lytle  Creek.  J.  A.  Sour- 
wine,   San   Bernardino,   County   Engr. 

Bids  In  and   Contracts  Awarded 

N.  Y.,  Albany — Barge  Canal  Work — W.  W.  Wotherspoon, 
State  Supt  of  Pub.  "U^ks..  awarded  contract  for  completing 
canal  from  about  Station  No.  2449.  about  400  ft.  west  of  Genesee 
River  to  about  Station  No.  2566-58.  about  '442  ft.  from  east  end 
of  Contract  No.  6  under  Contract  No.  21-A  to  WALSH  (^ON- 
STRUCTION  CO.,  Davenport,  Iowa,  at  $384,928.     Noted  Feb.  10. 

N.  Y.,  Albany — Barge  Canal  Work — Contract  for  increasing 
height  of  dock  wall,  grading  and  surfacing  terminal  site  or 
south  side  of  barge  canal  at  end  of  Church  St  Medina,  iinde  , 
Terminal  Contract  No.  51  awarded  to  FRED  H.  RHODES  . 
Albion,    $5,325.      Noted    Feb.    10. 

Md..  Baltimore — Dredging — Contracts  awarded  to  MARY- 
LAND DREDGING  AND  CONTRACTING  CO.,  1515  Fidelity 
Bldg..  and  SANFORD  &  BROOKS  CO..  Commerce  and  Water 
St..  for  annual  dredging  of  harbor.     Estimated  cost,   $35,000. 

Ind..  Bluffton — Drain — Contract  for  constructing  H.  O. 
Michaels'  Drain  awarded  to  BLUFFTON  CEMENT  PRODUCTS 
CO.,   Bluffton.   at   $9,510.      T.   C.   Guldin,   County   Surv. 

Ind..  Logansport — Ditch — Contract  awarded  to  LEONARD 
PRY  Roval  Center,  at  $9,800,  for  Thomas  J.  Wisley,  ditch  aiid 
tributaries  in  Boone  and  Harrison  Townships.  Herman  Ji.. 
Martin.   Drainage  Comr. 

Minn.,  Blue  Earth— Ditch— Auditors  of  Blue  Earth  and 
Faribault  Counties  rejected  bids  received  for  Judicial  Dilcr 
No.  11.  Estimated  cost.  $41,976.  Carl  L.  Hagger.  Blue  Earth 
Engr. 
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Minn.,  Montevidr<i — Ditch — Contracts  for  County  Ditch  No. 
16  awarded  to  EWING  &  BROKINHROUGH,  Chicago.  III.,  at 
$51,383.  for  open  work,  and  to  WILLIAM  B.  BOSWORTH, 
Ada,  at  $23,875.  for  tile  work.     Noted  Dec.  16. 

Utnh,  Corlnne — Drainage — Contract  for  tile  and  clay  pipe 
for  drainage  project  near  Corlnne,  Boxelder  County,  awarded 
to  CORINNE  CONCRETE  TILE  CO.,  Corlnne.  Estimated  cost, 
$175,000.      Noted    Dec.    16. 

Ariz.,  Tuccon — Trripration — Contract  for  system  of  irriga- 
tion flumes  and  ditches  awarded  to  W.  H.  ROSECRANS  ENGI- 
NEERING CO.,  Chicago,  111.     Estimated  cost,   $300,000. 

MISCEL,L..\NEOlIS 
Proposed  Work 

Ma.ss.,  BoNton — (Official) — Asphalt  Saturated  Fabric — Bids 
will  be  received  until  noon,  Feb.  23,  by  B.  Leighton  Beal,  Secy., 
for  100,000  sq.yd.  of  a.sphalt  saturated  woven  cotton  fabric  by 
order  of  Boston  Transit  Commission.      (See  adv.) 

Mass.,  Boston — Tunnel — Bids  will  be  received  until  noon. 
Mar.  2,  by  B.  Leighton  Beal,  Secy.  lioston  Transit  Co.,  Boston, 
for  Section  F  of  Dorchester  Tunnel  at  Dorchester  Ave.  be- 
tween Foundry  St.  and  West  4th  St.,  Including  Broadway 
Station  with  loop  and  inclines  for  surface   cars. 

Mass.,  Pall  River — River  Improvements — Committee  sub- 
mitted report  to  General  Court  recommending  that  3  Com- 
missioners be  appointed  to  prepare  plans  for  improvements 
to  Quequechan  River.  Plans  will  be  submitted  to  Board  of 
Aldermen  for  approval,  and  $250,000  bond  issue  be  author- 
ized. 

Mass.,  Revere — Breakwater — Thomas  J.  Murphy  and  other 
citizens  petitioned  State  to  authorize  Board  of  Harbor  and 
Land  Commissioners  to  extend  breakwater  and  appropriate 
$25,000   for  construction. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Track  Installation — Bids  will  be  received  until  12:15  p.m., 
Feb.  24,  by  Public  Service  Commission  of  First  District,  154 
Nassau  St.,  for  installation  of  tracks  on  portion  of  .Seventh 
Avenue-Lexington  Avenue  Rapid  Transit  R.R.  in  Boroughs 
of  Manhattan  and  Bronx.  Oscar  S.  Straus,  Chn.  Pub.  Ser.  Com. 
of  First  Dlst. 

N.  J.,  Jersey  City — Dock — Harbor  Board  contemplates  dock 
on  Hackensack  shore  at  Howell  St.  and  Mallory  Ave.  Fred 
Dunham,  15  Exchange  PI.,  Engr. 

N.  J.,  NeTvark — Cement — Bids  will  be  received  until  Feb.  24 
for  300  tons  asphaltic  cement  for  city  asphalt  repair  plant. 
M.   R.   Sherrard,   Ch.    Engr. 

N.  J.,  Newark — Engine  House — City  plans  engine  house. 
Estimated  cost,  $15,000.     Morris  R.  Sherrard,  City  Engr. 

W.  Va.,  Benwood — Flood  Wall — City  contemplates  flood 
wall.     Estimated  cost,  $25,000.     C.  C.  Smith,  City  Engr. 

N.  C,  Beaufort — Breakwater — City  contemplates  break- 
water along  main  street. 

Ala.,  Anniston — Crematory — A.  C.  Felton,  Macon,  Ga.,  and 
W.  J.  Beggs,  Gadsden,  Ala.,  plans  crematory  at  Anniston. 

Tenn.,  Memphis — Terminals — Committee,  consisting-  of  C. 
B.  Strafford,  Charles  Z.  Speer  and  W.  H.  Kyle,  appointed  to 
Investigate  construction  of  terminals  at  wharf. 

Oliio,  Chlllioothe — Elimination  of  Grade  Crossing — Plans 
being  prepared  by  Henry  M.  Redd,  City  Engr.,  for  overhead 
viaduct  or  an  undcr^rrade  crossing  at  intersection  of  Paint 
and  Main  St.  for  Baltimore  &  Ohio  Railroad  Co.  and  Norfolk 
&  Western  Ry.     Estimated  cost,  $500,000. 

III.,  Deeatur — Subway — Wabash  Railway  Co.  contemplates 
expenditure  of  $100,000  for  subway.  A.  O.  Cunningham,  St. 
Louis,   Mo.,   Ch.   Engr. 

111.,  Depue — (Official) — Park — Election  will  be  held  Feb.  25 
to  vote  on  $10,000  bonds  for  public  park.  J.  T.  Skinner,  Prince- 
ton,  interested.     Noted  Jan.   20. 

Wis.,  Milwaukee — Fire  Alarm  Systems — Board  of  Educa- 
tion contemplates  expenditure  of  $20,000  for  fire  alarm  sys- 
tems in  public  schools. 

Minn.,  St.  Paul — Docks  and  Levees — Commissioner  of  Pub- 
lic Utilities  planning  survey  of  river  traffic  possibilities  in 
near  future.  Budget  of  1916  appropriated  $50,000  for  docks 
and  levees. 

Kan.,  Kansas  City— Bathing  Beach — Plans  being  prepared 
for  bathing  beach.  Estimated  cost,  $10,000.  Howard  Payne, 
City  Clk.     L.  H.  Ellis,  Engr. 

Kan.,  Wichita — Pipe  Line — Wichita  Pipe  Line  and  Develop- 
ment Co.,  recently  incorporated  with  $150,000  capital  stock, 
plans  to  construct  pipe  line  to  oil  fields  in  Butler  County. 
Estimated  cost,  $60,000.  F.  A.  Beach  and  W.  D.  Jochems,  in- 
terested. 

Tex.,  Beaumont — Sheds — City  Council  recommended  by 
Wharf  and  Dock  Commission  to  advertise  for  bids  for  400-ft. 
shed  at  municipal  docks.     C.  L.  Scherer,  City  Engr. 

Tex.,  Houston — Elimination  of  Grade  Crossings — Plans  will 
be  prepared  bv  E.  E.  Sands,  City  Engr.,  for  grade  separation 
of  San  Antonio  &  Aramsas  Pass  Ry.  over  Main  St.  and  other 
places.  Railway  may  be  asked  to  elevate  tracks  at  8  or  10 
crossings.     J.  L.  Cowan,  San  Antonio,  Pur.  Agt. 

Wash.,  Corea — (Wellington  post  office) — Snow  Sheds — 
Great  Northern  R.R.  plans  snow  sheds.  A.  H.  Hogeland,  St. 
Paul,  Minn.,  Ch.   Engr. 

Ore.,  .\storia — Coal  Bunkers — Contract  will  soon  be 
awarded  for  coal  bunkers  by  Port  of  Astoria.  Estimated  cost, 
$75,000. 

Ore..  Klamath  Falls — Dykes — Election  will  be  held  Feb.  19 
to  vote  on  $100,000  bonds  for  system  of  dykes,  32  mi.  long,  for 
Klamath  Marsh  Land  Owners.     M.  Motschenbacher,  Pres. 

Calif.,  Sacramento — Elimination  of  Grade  Crossings — State 
Railroad  Commission  contemplates  the  elimination  of  all  dan- 
gerous  grade   crossings. 

Calif.,  San  Francisco — Pier — City  submitted  plans  to  State 
Advisory  Board,  Sacramento,  for  reconstruction  of  Pier  No.  13 
at  foot  of  Vallejo  St. 


N.  S.,  New  GlasKOw — Lock  Gates — Bids  will  be  received 
until  4  p.m.,  Feb.  28.  by  R.  C.  Desrochers,  Secy.,  Dept.  of  Pub. 
Wks.,  Ottawa,  for  timber  lock  gates  and  equipment  for  East 
River  Lock  near  New  Glasgow. 

aue.,  Montreal — (Official) — Comfort  Stations — Bids  will  be 
received  in  May  for  3  comfort  stations  at  Chaboilez,  d'Armes 
and  Dominion  Sq.  for  city.  Estimated  cost,  $5,000,  $8,000  and 
$10,000,  respectively.  A  Chausee,  City  Hall.  Arch.  Noted 
.Ian.    13. 

Ont.,  Hamilton — Cement  Lead  Pipe,  Etc. — Bids  will  be  re- 
ceived until  5  p.  m..  Mar.  1.  by  Board  of  Control,  for  furnish- 
ing city  with  cement,  lead  pipe,  etc.  A.  P.  Macallum,  City 
Engr. 

Ont.,  Toronto — Bathing  Station — Plans  being  considered 
by  Toronto  Harbor  Board  for  bathing  station  at  Sunnyside. 

Ont.,  Toronto — Subway — Board  of  Control  plans  to  appro- 
priate  $33,370   for  constructing  Ashdale   Ave.   Subway. 

II.  C,  North  Vancouver — Dry  Dock — Amalgamated  Dry 
Dock  and  Engineering  Co.,  Ltd.,  will  establish  dry  dock  and 
shipbuilding  plant.  Estimated  cost,  $4,500,000.  The  construc- 
tion work  will  be  done  under  supervision  of  Dominion  Gov- 
ernment. 

Bids   In   and   Contracts   Awarded 

N.  Y.,  New  York — (Borough  of  Bronx) — Official) — Track 
Installation — Bids  received  Feb.  10  for  track  installation  for 
White  Plains  Rd.,  Rapid  Transit  R.  R.,  as  follows:  Coast  & 
Lakes  Contracting  Corporation,  41  Broad  St.,  $94,280;  C.  &  C. 
Construction  Co.,  $112,306:  Empire  Construction  Co.,  51  East 
42nd  St.,   $115,013.     Noted   Feb.   3. 

N.  Y.,  New  York — fBorough  of  Brooklyn)  —  (Official) — Pier 
— Bids  received  Feb.  tt  for  pier  and  appurtenances  near  West 
8th  St.,  Dreamland  Park,  as  follows;  Snare  &  Triest,  Wool- 
worth  Bldg.,  $64,470;  Northwestern  Construction  Co.,  30 
Church  St.,  $70,5^00;  A.  M.  Hazell.  Inc.,  90  West  St.,  $73,000. 
Noted    Feb.    3. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official)  — 
Subway — Bids  received  Feb.  10  for  Section  No.  2-A,  Route  No. 
12,  part  of  Broadway-Fourth  Ave.,  Rapid  Transit  R.R.,  as  fol- 
lows: Degnon  Contracting  Co.,,  30  East  42nd  St.,  $1,370,000; 
Litchfield  Construction  Co.,  875  7th  Ave,  $1,468,000;  John  C. 
Sullivan,    245    East    SOth    St..    $1,504,293.      Noted    Feb.    3. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Freight  Shed — Bids  received  Feb.  11  for  freight  shed  with 
appurtenances  on  pier  at  foot  of  West  46th  St.  North  River, 
under  Contract  No.  1488.  as  follows:  W.  F.  Plass  &  Bros., 
145  West  18th  St.,  $542,000;  Snare  &  Triest.  Woolworth  Bldg., 
$547,308;  Post  &  McCord,  101  Park  Ave.,  $584,000.  Noted 
Feb.   3. 

N.  Y.,  Tonawanda — Dam — ^Contract  awarded  to  HENRY  P. 
BURGARD  CO.,  Buffalo,  at  $30,276  for  repairs  to  dam  at  Tona- 
wanda.    Noted   Feb.   3. 

N.  J.,  Greenville — (Official) — Pier — Contract  for  pier  and 
pier  shed  for  Pennsylvania  Railroad  Co.  awarded  to  POST  & 
McCORD,   101   Park  Ave.,  New  York.  N.  Y. 

N.  J.,  Wildwood — Pier — Contract  for  pier  for  Casino  Pier 
Co.  awarded  to  MARK  B.  REEVES,  "^\'ildwood.     Noted  Dec.  30. 

La.,  New  Orleans-;— Wharf  and  Causeway — .^11  bids  received 
Jan.  5  for  Dumaine  St.  creosoted  wharf  and  reinforced-con- 
crete  causeway  with  creosoted  wood  block  roadway  rejected. 
Ernest  M.   Loeb,   Pres.   Bd.   of  Port  Comrs.     Noted  Dec.   9. 

Ohio,  Cincinnati — Cable — Board  of  Control  awarded  con- 
tract for  saturated  paper  core  lead  incased  No.  14  gage  cable 
for  police  and  fire  telegraph  and  signal  system  to  WESTERN 
ELECTRIC   CO.,   Cincinnati,    $18,994." 

■Wis.,  Milwaukee — Cement — Contract  for  furnishing  city 
with  approximately  10,000  bbl.  Portland  cement  awarded  to 
WESTERN  LIMB  AND  CEMENT  CO..  602  Pabst  Bldg.,  Mil- 
waukee. 

BUILDINGS 

Other  Items  relmtve  to  Building  Construction  will  be  found  under  the  foUowins  head- 
inos:  "Industrial  Works;"  "Federal Government  U'orh"  and  "Misoiilaneous  " 

Proposed    Work 

Mass.,  Holyoke^ — City  contemplates  consumptive  hospital. 
John   J.    White,   Mayor. 

Mass.,  AVcsthoro — City  contemplates  new  high  school.  Esti- 
mated   cost,    $80,000. 

iV.  Y.,  Albany — I.  O.  O.  F.  contemplates  rebuilding  temple. 
Edwin  W.  Sanford. 

N.  Y.,  Bay  Shore — -St.  Patricks  Church  plans  edifice.  Esti- 
mated  cost,    $75,000. 

N.  Y.,  Gowanda — Plans  will  be  prepared  by  Harris  &  Mer- 
ritt.  Arch.,  Buffalo,  for  high  school  for  Board  of  Education. 
Estimated  cost,   $60,000. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official) — St. 
Marks  Ave.  Realty  Co.,  Flatbush  Ave.,  plans  to  replace  Carl- 
ton Theatre  at  Flatbush  and  7th  Ave.  with  larger  building. 
Estimated    cost.    $125,000. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Preliminary  plans  lieing  prepared  bv  Schwartz  &  Gross.  Arch, 
347  5th  Ave.,  for  loft  and  office  building  at  30-38  East  33rd  St., 
for  Moses  Crystal,   37   East   2Sth   St.      Estimated   cost.   $200,000. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  TOfficial)  — 
Plans  being  prepared  by  H.  C.  Pelton,  Arch.,  8  West  38th  St., 
for  loft  building  at  Madison  Ave.  and  32d  St.  for  the  i49  Madi- 
son  Ave.   Co.,   Inc.,    96   Broadway.      Estimated   cost,    $250,000. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Plans  being  prepared  bv  McKenzie,  Voorhees  and  Gmelin. 
Arch.,  1123  Broadway,  for  building  for  New  York  Telephone 
Co..  15  Dey  St.,  at  79th  St.  near  3rd  Ave.  Estimated  cost, 
$150,000. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Moses  Crys- 
tal, 37  East  28th  St.,  will  build  12-story,  85xl00-ft.  loft  build- 
ing by  day  labor. 

N.  J.,  Burlinf^ton — Plans  will  be  prepared  by  Floyd  Y. 
Parsons,  Asosc.  Arch.,  1133  Broadway,  New  York,  N.  Y.,  for 
addition   to  Masonic  Lodge   building.      Estimated   cost.   $75,000. 
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X.  J..  MorrUlowii— llldH  will  In-  icirl  vcd  until  V'cl).  'J  I  for 
hlk-li  HiliDol  for  lloiird  of  Kdllcal  l<>l\.  lOnt  llniitt'cl  <'«H(.  |24:<,OIIII 
\V.  r.  Tml.l.  I'li'H.  I1<1.  of  IC.Imiitlon.  ( ;iilll)cit  &  llctcllo,  fifif. 
ItiuiKl  St..   Ni'waik.    Anil.      Notfd    K.-li.   10. 

I'rnn..  Miinhnll  - -1'Iiuih  Iii-Ihk  prfpiiroil  by  Wlllliim  (!. 
Kc-kli>M.  .ViiMi  .  I.iiwiiMUf  Trudt  HIiIr.,  New  ("iiKtU',  for  L'-Htoiy 
hiKli  Hchool  r»i'  Koinil  of  lOdui'iitlon.  lOHtlniiitrd  i-oHt.  $75, DUO, 
John    Hrll.   .Ir.    Munhall,   Hvcy.,   Bd.    of    Kducallon. 

IVnii.,  I"<it«»vlll«'  -Andrew  CaincKlo  doualfd  $15, {)()(»  for 
lll.raiy    l.ullduiK. 

rriin.,  llrndliiK  fair  ."Cr  Schail  v  111  ooiiBtruct  thoatir  on 
Penn   .St.      i:.st liiiatfd   ro.it,   $2,Ml,(Hl(t. 

IVnu.,  \\«'«l  l,«'e«i|Mirl  I'liuiH  lioliiK  pvPimred  l>y  P.  M.  Uolli- 
boi-KiT.  .'Vrcli..  Lancaster,  for  l-»tory.  Sr>X'iri-ft.  Sunday  Hcliool 
niul  church  for  Berne  Union  ConnreKntlon.  EBtlmiited  co«t. 
»  65.000. 

Mil.,  Baltimore — Uld.s  will  lie  received  about  Feb.  25  for 
10-storv  hot.l  at  I-lKht  and  Cernian  St.  for  Southern  Hotel 
Co.  Otto  (1.  .sinionHon.  Maryland  L'aHUiilty  Tower,  Baltimore, 
Arch.     Noted   Dec.   .^0. 

W.  ^n.,  IiuluKtrliil  Itlds  will  lie  received  until  noon.  Mar. 
1.  by  State  Hoard  of  (.'oiitiol,  fharle.Mton.  for  3SxllO-ft.  church 
and"  32xt)0-ft.  chapel  at  West  Virginia  Industrial  Home  for 
Girls. 

(ia..  Atlanta — A  3-story  building;  will  he  constructed  for 
Southern  Kxpress  Co.  Estimated  cost,  $75,000.  Morgan  & 
Dillon.  Arch. 

Kin.,  flenrwnter — Citizens  voted  $100,000  bonds  for  court- 
house  and   jail   for   rinellaa   County.      Noted   Dec.    23. 

Ala.,   Foley — City   contemplates   library   and   city   hall. 

.\lii.,  IluntsvlIIe — City  plans  hiph  school.  Estimated  cost, 
$10,000,  for  wliich  bonds  have  been  .sold. 

I. II..  lloKiiliiNn — County  plans  to  construct  courthouse. 
Estiniat.<l    cost.    $40,000. 

Teuii.,   llriNtol — .\.    F.    &    A.    M.    pl.on.s    to    construct    temple. 

Tenii.,  Clinttniioojtii — Plans  beinK  prepared  by  Rarnwell  & 
Barnwell,  Arch.,  Cliattanooga,  for  i2-story  office  buildinM:  for 
Volunteer   State   l.ifo   Insurance  Co.      Estimated   cost,   $400,000. 

Teiin.,  ('IiirkNvllle — Bids  will  be  received  until  Feb.  24 
bv  Board  of  Education  for  hisli  school.  J.  W.  Gldden,  Indian- 
ajiolis,    Ind.,    Arcli.      Noted    Jan.    6. 

Kv..  OweiiMboro — Citv  will  build  3-story,  S0x90-ft.  city 
hall.  "  Estimated   cost,   $40,000.      J.   H.   Hickman,  Mayor. 

Ohio,  rineinnntl — S.  B.  Nelson  &  Sons  will  construct  6-story 
building  on  4th  Ave.  west  of  Kim  St. 

Ohio,  ColiimhUN — Plans  being  prepared  by  D.  Reibel  &  Sons, 
Arch.,  for  hotel  for   Broadway  Co. 

Ohio,  Dnyton — Associated  Knights  of  Pythian  Lodge.  11 
East  5th  Ave.,  will  build  3-story  lodge  building.  Estimated 
cost.    $00,000. 

Ohio.  Dnytoii — Bids  will  be  received  about  Apr.  1  for 
10-storv.  50xl7S-ft.  bank  and  office  building  for  Dayton  Sav- 
ings aiid  Trust  Co.  Estimated  cost,  $150,000.  Noted  Dec.  16, 
1915. 

Ohio,  Findlay — Election  will  be  held  Mar.  7  in  Allen  Town- 
ship to  vote  on  $45,000  bonds  for  schools. 

Ohio,  Ironton — Bids  will  soon  be  received  by  Weber, 
Werner  &  Adkins.  Arch..  120fi  Mercantile  Library  Bld,^..  Cin- 
cinnati, for  4-storv,  56xl30-ft.  temple,  store  and  office  building 
for  Lawrence  Lodge  No.  19S.  F.  &  A.  M.  Temple  Association. 
Estimated  cost,   $75,000.     Noted  Jan.   13. 

Ohio,  Lima — Plans  being  prepared  by  Paul  T.  Cahill,  Arch., 
310  Euclid  Bldg.,  Cleveland,  for  3-story,  50xl00-ft.  home  for 
Lima  Rescue  Home. 

Ohio,  Madison — Election  will  be  held  Apr.  15  to  vote  on 
$55,000  bonds  for  2-story  high  and  grade  school.  C.  R.  Kim- 
ball, Clk.,  Bd.   of  Education.     Noted  Jan.   20. 

Ohio.  Oxford — Plans  being  prepared  by  Louis  G.  Ditton, 
Arch.,  103  Carew  Bldg.,  Cincinnati,  for  3-story,  91x237-ft.  dor- 
mitory for  Oxford  University.  Estimated  cost,  $260,000.  R.  M. 
Hughes,  Pres. 

Ohio,  Stryker — Preliminary  plans  being  prepared  for  2- 
story  centralized  school  for  Springfield  Township.  Estimated 
cost,  $40,000.  M.  &  M.  Stophlet,  606  Nasby  Bldg.,  Toledo,  Arch. 
F.   Johnson,   Pres.,   Bd.    of   Education. 

Ohio.  Vhriclisville — Plans  being  prepared  by  J.  E.  Lewis, 
Arch..  154  West  High  St.,  New  Philadelphia,  for  2-story  grade 
school.  Estimated  cost,  $45,000.  W.  V.  Moody,  Pres.  Bd.  of 
Education. 

Ind.,  Anderson — Preliminary  plans  being  prepared  by  Cyrus 
D.  McLane,  Arch.,  Rock  Island,  111.,  for  Y.  M.  C.  A.  building. 
Estimated  cost,   $200,000.     Noted  Oct.  21. 

Ind,  Kvansviile — Plans  prepared  for  9-story  hotel  at  2d 
and  Locust  St.   for  city. 

Ind.,  Jasper — Bids  will  soon  be  received  by  Basil  Huesler, 
Jasper,  for  1-  and  2-storv  school  for  St.  Joseph's  Parochial 
School.     Estimated  cost,  $60,000. 

Ind.,  IVew  Albany — Preliminary  plans  being  prepared  for 
6-story,  80xl20-ft.  bank  and  office  building  for  German-Amer- 
ican Bank  and  Trust  Co.  Estimated  cost,  $100,000.  Joseph  & 
Joseph,    809   Republic    Bldg.,   Louisville,    Ky.,   Arch. 

Mich.,  Battle  Creek — Nichols  Hospital  contemplates  nurses' 
home.      R.    F.    Hoffmaster,    299   East   Main    St.,    interested. 

Mich.,  Bay  City — Plans  prepared  by  Clark  &  Munger,  Arch,, 
for  high  school  for  Board  of  Education.  A  Gause,  Supt. 
Noted  Feb.   10. 

Mich.,  Calumet — Board  of  Education  plans  to  construct 
new   school   ijuilding. 

Mich.,  Detroit — Preliminary  plans  being  prepared  by  B.  C. 
Wetzel,  Arch.,  2317  Dime  Bank  Bldg.,  for  1-story,  75xl50-ft. 
theater.      Estimated   cost,    $75,000. 


Mich..    Drtmit  -PrcHH    lejiorlH    Htate    new    armory    will    bo 

(  iiM.Mlnic  ti  il.       i;«lliiuite(l    <-o«l.    $45,000. 

>Ileli.,  loiilii  I'li'HM  rejiorlH  Htiilc  School  Board  eontem- 
pljileM    I'oiiHti  lUtiiiK    new    Heboid.       iOxllliiated    coHt,    $100,000. 

Mich.,  KnlnnuiKOo-KlrHt  Niillonal  HiinU  phiiiH  X-  or  10- 
Htory,    5iixlo0-rt.    bunk    and    olllco    buildlnn.      lOHtliniitod    coHt. 

$1(111.0(1(1. 

Mich.,  'rrnveme  t'lty  I'laiiH  being  jireiiared  bv  John  I). 
Chiihli,  .\rcli..  1(19  North  Dearborn  St.,  Chicago.  111.  for  2- 
Htoiy  high  school.  I'lHtlm.-ited  coHt.  $100,000.  W.  H.  NaHh. 
Secy.    Md,    of    i:dii<-a  t  Ion. 

>lleh.,  W  uhJiiioKa  Michigan  Farm  Cottage  for  iOpllep- 
tlcH  <-ontein|)liileH  building.  EHtlmated  coBt,  $47,000.  It.  L. 
Dixon.   Supt. 

III.,  iliM-kroril — Bids  will  be  recelveil  until  noon.  Mar.  2, 
I'eter  T.  Anderson.  Chn.  Bd.  of  .Superv.  of  Winnebago  C^ounty, 
for  (i-Htoiy,  70xI20-ft.  courthouse  and  jail.  KHtiniated  cost, 
$250,000.      Noted   .Ian.   20. 

III.,  Shnnnon — Preliminary  planH  being  prepared  by  Ashby, 
Ashby  ,Hr  .Scliulz.  Arch.,  17S  West  JackHoii  Blvd.,  Chicago,  for  2- 
Htory   grade   school    for   Hoard   of   Education. 

III.,  Sycamore — Bids  will  be  received  until  1  p.m.,  Feb.  2fi. 
by  (;<'orge  A.  James,  Clk.  lifl.  of  E<lucatlon,  for  school.  Estl- 
mat<(l   cost,    $50,000.     Note<l  Jan.   20. 

Iowa,  Boone — Board  of  Directors  approved  plans  for  school 
building.      lOstimated    cost.    $48,000. 

Iowa,  lien  MolneN — I'lans  being  prepared  for  hotel  at  4th 
and   Locust   Ave.      Estimated   cost,    $1,000,000. 

Iowa,  Galva — (Official) — Citizens  voted  $45,000  bonds  for 
school.  George  E.  MIsslldlne,  Secy.  School  Bd.  Noted  Jan.  13 
and   27. 

[o«a,  <;rliinell--(Offlcial) — Citizens  Voted  $50,000  bonds 
for   school.s.      10.    Ilemly,    Supt.      Noted   Jan.    20. 

Iowa.  Ilnzelton — Iowa  State  Bank  contemplates  bank  and 
office   building. 

Iowa,  IlolNteIn — Plans  being  prepared  by  Trunk  &  Gordon, 
Donncll  Court  Bldg.,  St.  Joseph,  Mo.,  for  high  and  grade 
school.  IO.«tiniated  cost,  $50,000,  for  which  bonds  have  been 
voted.      Noted   Jan.   13. 

Iowa,  Honey  Creek— Bids  will  be  received  until  8  p.m., 
Feb.  21,  by  School  Board  of  District  No.  2.  Boomer  Township, 
for  school.     George  H.  Darrington,  Pres.   School  Bd. 

Iowa,  Iowa  City — Knights  of  Columbus  contemplates  club 
house.      Fred    Huljner,    interested. 

Iowa,  Laporte  City — Bids  will  be  received  until  8  p.m.,  Feb. 
21,  by  C.  J.  Haymond,  Pres.  School  Bd.  of  Spring  Creek  Town- 
ship,  for   school   in    District   No.    1. 

Iowa,  Ottumwn — Election  will  be  held  Mar.  13  to  vote  on 
$125,000  bonds  for  high  school.  J.  A.  Wagner,  Secy.  Bd.  of 
Education.      Noted   Feb.   3. 

Iowa,    Sloan — Citizens   voted    $50,000   bonds   for    school. 

Iowa,  \Ve»t  Liberty — Election  will  soon  be  held  to  vote  on 
$60,000  bonds  for  school  for  Board  of  Education. 

Minn.,  AuNtin — Bids  will  be  received  until  11  a.m..  Mar.  21, 
bv  O.  J.  Simmons,  Audr.  of  Mower  County,  for  county  home 
building.  Alden  &  Harris,  809  Commerce  Bldg.,  St.  Paul, 
Arch. 

Minn.,  Fairmont — Plans  being  prepared  by  Dale  &  Witson, 
Arch.,  388  Mevers  Arcade,  Minneapolis,  for  3-story  hotel  for 
H.  E.  Gilbert.  "  Estimated  cost.  $75,000. 

Minn.,  Fariliniilt — Bethlehem  Academy  contemplates  gym- 
nasium and  chapel. 

Minn.,  Rochester — Plans  being  prepared  for  3-story,  44x130- 
ft.  theater,  store  and  apartment  building  for  M.  Lawler.  Esti- 
mated  cost,   $40,000.     Hoffman   &   Mosse,   Leland   Blk.,   Arch. 

Minn.,  Wadena — Plans  being  prepared  by  Sund  &  Dunham, 
Arch  ,  512  Essex  Bldg.,  Minneapolis,  for  2-story  tuberculosis 
sanatorium  for  State.  Downer  Mullen,  Secy.  Bd.  of  Control, 
St.   Paul. 

Minn.,  Warren — Plans  prepared  by  Kirby  T.  Snyder,  Arch., 
643  Plymouth  Bldg..  Minneapolis,  for  2-story  high  school  for 
Board  "of  Education.     Estimated  cost,   $45,000.     Noted  Nov.   18. 

Kan.,  Norton — Bids  will  be  receivedd  until  Feb.  25  for 
2-story,  82xll2-ft.  school.  Estimated  cost,  $40,000.  C.  D. 
Turnb'ull,   Manhattan,   Arch.     Noted  Jan.   13. 

Kan.,  Peoria — Board  of  Education  plans  to  construct  high 
school. 

Kan..  Salina — (Official) — Bids  will  be  received  until  Mar.  1 
for  church  for  St.  John's  Lutheran  Congregation.  Estimated 
cost.  $40,000.  E.  O.  Brostrom,  300  Brent  Bldg.,  Kansas  City- 
Mo.,  Arch.     Noted  Dec.  16. 

Kan.,  Wichita — Kansas  National  Bank  plans  8-story  rein- 
forced-concrete  bank  and  office  building  at  Main  and  Douglas 
St.     Estimated  cost,  $275,000. 

N.  D..  Enderlin — Bids  will  be  received  until  1  p.m.,  Feb. 
25,  by  E.  T.  Danielson,  Clk.  Bd.  of  Education,  for  remodeling 
and  constructing  an  addition  to  school.  John  D.  Chubb,  109 
North   Dearborn   St.,   Chicago,   111.,   Arch. 

Mont.,  Bntte — Bids  will  soon  be  received  by  C.  L.  Wilson, 
A.rch.,  Montana  Power  Bldg.,  Butte,  for  5-story  reinforced- 
concrete  hospital  for  T.  J.  Murray,  M.  D.  Estimated  cost, 
$250,000. 

Mo.,  Bowlin)!:  Green — (Official) — Citizens  voted  $75,000 
bonds  for  courthouse.     B.  M.  McPike,  City  Clk.     Noted  Jan.  20. 

Mo.,  Independence — Board  of  Education  ordered  election 
for  Feb.  26  to  vote  on  $75,000  bonds  to  construct  additional 
high   school. 

Mo.,  Joplin— A.  H.  T.  A.  Lodge  No.  151  will  erect  lodge 
and  office  building.  Charles  W.  Fear,  821  West  4th  St., 
Joplin,  Pres. 

Mo.,  Kennett — Cotton  Exchange  Bank  plans  bank  building. 
John  Gaisford,  Memphis,  Tenn.,  Arch. 
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Mo.,  OiIeHMa — Liberty  Baptist  Congregation  contemplates 
church.     Estimated   cost,   $75,000. 

Mo.,  St.  JoNeph- — Rids  will  soon  be  received  for  2-storv 
addition  to  Neely  School  at  1919  South  12th  St.  for  Board  of 
Education.  Estimated  cost,  $50,000.  A.  L.  Loving,  Secy.  Bd. 
of  Education.  Walter  Boschen,  Tootle-Lemon  Bank  Bldg., 
Arch. 

Tex.,  El  PoHo — ^Bids  will  soon  be  received  for  6-story  addi- 
tion to  Everybody's  Dry  Goods  Store,  Inc.,  .San  Antonio  St. 
Estimated  co.st,  $200,000.  Trost  &  Trost.  Mills  Bldg.,  Arch. 
Noted  Nov.   25. 

Tex.,  El  Paso — Reported  that  plans  being  prepared  for 
hospital  to  replace  present  Providence  Hospital.  Estimated 
cost,    $150,000. 

Tex.,  LampaxaN — A.  F.  &  A.  M.  contemplates  2-story  lodge 
building. 

Okla.,  Pawnee — Press  reports  state  A.  F.  and  A.  M.  plans 
to  construct  business  and   lodge   building. 

Ariz.,  TucHon — R.  B.  von  Klin  Smid,  Pres.  of  University, 
has  raised  $100,000  toward  construction  of  new  School  of 
Mines  Building.  State  Legislature  has  already  appropriated 
$75,000   toward   project. 

Calif.,  Fre.siio — Southern  Pacific  Co.  contemplates  expendi- 
ture of  $60,000  for  rebuilding  passenger  station  and  construct- 
ing Pullman   sheds. 

N.  S.,  Sydney — Press  reports  state  new  school  will   be  con- 
structed in  Ward  No.  3.     Estimated  cost,  $50,000. 
BitiN   In  and   Contracts  Aivarded 
Mass.,    Cambridge — Contract    for    2-story    gymnasium    and 
dining    hall    on    Technology    grounds    awarded    to    STONE    & 
WEBSTER.   147   Milk   St.,   Boston. 

Mass.,  ■Worcester — Contract  awarded  to  JARDIN  CO.,  INC., 
489  5th  Ave.,  New  York,  N.  Y.,  for  theater  and  entrance  build- 
ing for  Strand  Theater  Co.     Estimated  cost,  $100,000. 

N.  Y.,  .\lbany — Contract  for  steel  for  14-story  addition  to 
Ten  Eyck  Hotel  at  State  and  North  Pearl  St.  awarded  to  FER- 
GUSON STEEL  AND   IRON  CO.,   Buffalo.      Noted   Oct.   28. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Robert  Gair  Co. 
awarded  contract  for  12-story  106x1 14-ft.  factory  building  on 
Washington  St.  to  TURNER  CONSTRUCTION  CO.,  11  Broad- 
way (Borough  of  Manhattan). 

N.  Y„  New  York — (Borough  of  Manhattan) — Contract  for 
store  and  loft  building  for  .lohn  D.  Rockefeller,  Jr.,  awarded 
to  MARC  EIDLITZ  &  SON,  30  East  42nd  St. 

N.  Y.,  Yonkers — General  contract  for  armorv  for  Company 
"G"  10th  Infantry  awarded  to  KELLY  CONSTRUCTION  CO., 
45  Warburton  Ave.,  at  $93,000.     Noted  Jan.   13. 

N.  J.,  Elizabeth — General  contract  for  2-story,  30x50-ft. 
club  house,   Sunday  school  and  chapel   for  First  Presbyterian 


Church    awarded    to   CHARLES   FLOCKEN,    681    Newark    Ave.. 
Elizabeth.      E.stlmated   cost.   $45,000. 

I'enn.,  MareiiN  Hook — Contract  for  2-story  school  awarded 
to  J.  H.  RICHARDSON,  Philadelphia.  Estimated  cost,  $80,000. 
Noted  Nov.   25. 

Md.,  lialtiniore — Public  Service  Building  Co.  awarded  con- 
tract for  20-story,  84xl20-ft.  building  at  Lexington  and 
Liberty  St.  to  J.  HENRY  MILLER,  INC.,  Miller  Bldg.  Esti- 
mated cost.  $1,000,000. 

Fla.,  Miami — McAllister  Hotel  Co.  awarded  contract  for 
7-story,  75xl22-ft.  hotel  to  FRANK  SEERY,  30  East  42nd  St.. 
New  York,  N.   Y.     Noted  Dec.   16  and  Jan.   13. 

La.,  JennlnKN — Contract  for  2-story,  90xl20-ft.  courthouse 
for  Jefferson  Davis  Parish  awarded  to  CALDWELL  BROS., 
Abbeville,  La.     Estimated  cost,  $85,000.     Noted  Jan.  20. 

Ivy.,  Danville — Danville  Hotel  Co.  awarded  contract  for 
5-story  hotel  to  K.  R.  DILLEHAY,  Danville.  Estimated  cost, 
$60,000.     Noted  Dec.  2. 

Ohio,  Kilbourne — Martin  Construction  Co.,  Dispatch  Annex 
Bldg.,  Columbus,  submitted  lowest  bid  for  school  for  Board 
of   Education   of   Brown   Township.      Noted    Jan.    20. 

Ohio,  SprlnKlield — General  contract  awarded  to  CONCRETE 
STEEL  CONSTRUCTION  CO.,  401  Mitchell  Bldg.,  Springfield, 
for  7-story,  90xlOO-ft.  hotel  for  R.  C.  Bancroft  and  associates. 
Estimated  cost,  $200,000. 

Ohio,  Siitrar  Grove — Contract  for  2-story,  62x74-ft.  high  and 
grade  school  for  Board  of  Education  awarded  to  S.  A.  HENKE 
&  SON,  Lancaster.     Noted   Jan.   20. 

III.,  ArmNtrone — (Official) — Contract  for  high  school 
awarded  to  FREEMAN  &  MOORE,  Champaign.  A.  G.  Mawry, 
Secy.,  Bd.  of  Education.     Noted  Jan.  20. 

111.,  ChioaKO — Contract  for  masonry  for  3-story  school  at 
8039-59  Kenwood  Ave,  for  P.oard  of  Education  awarded  to 
VAN   ETEN   BROS.      Estimated   cost,    $1,200,000. 

111.,  Peoria — Contract  for  3-story  home  for  National  Duroc- 
Jersey  Record  Association  awarded  to  WILLIAM  ALLEN  & 
SONS  CO..    Peoria.      Estimated   cost,   $60,000. 

Iowa,  Waterloo — Contract  for  3-story,  48xl36-ft.  parochial 
school  for  Sacred  Heart  Church  awarded  to  JOHN  G.  MILLER, 
303  West   4th   St,      Estimated   cost,   $45,000. 

Mont.,  (VlasKow — Contract  for  business  block  on  2nd  Ave. 
and  5th  St.  for  Rundle  Land  and  Abstract  Co.  awarded  to 
LEIGHLAND,   KLEPPE  &  CO.,  at  $75,000. 

Mo.,  Webster  Groves — General  contract  for  buildings  for 
Loretto  Academy  awarded  to  JOHN  GREWE  CONSTRUC- 
TION  CO,,    St.   I^ouis.      Estimated    cost,    $175,000. 

Okla.,  Tulsa — Contract  for  5-storv  hotel  at  5th  and  Main 
St.  awarded  to  VAN  HORN  BRICKNER  CONSTRUCTION  CO. 
Estimated   cost,    $90,000.      Noted   Dec.   23. 
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Bids  received  until  Mar.  14,  15  and  16,  1916. 

Road  Construction 

STATE  OF  ILLINOIS, 
County  of  Vermilion. 

Danville,  111. 

1.  Notice  is  hereby  given  that  sealed 
proposals  for  the  construction  of  roads 
in  Vermilion  County  will  be  received  at 
the  office  of  the  County  Clerk,  Court 
House,  Ctiy  of  Danville,  Illinois,  until  2 
P.M..  March  14th,  1916,  for  Divisions  2, 
5,  7;  until  2  P.M.,  March  15th,  for  Divis- 
ions 1,  4,  9:  and  until  2  P.M.,  March  16th, 
for  Divisions  3,  6,  8,  at  which  times  and 
place,  during  the  meetings  of  the  Board 
of  Supervisors,  the  proposals  will  be 
publicly   opened   and    read. 

2.  The  proposed  work  comprises  the 
construction  of  concrete  or  brick  roads 
ten  (10)  feet  wide  with  three  (3)  foot 
macadam  or  gravel  shoulders,  together 
with  all  grading,  shaping  earth  shoul- 
ders, relnforced-concrete  work,  ditching, 
drainage  and  other  incidental  work  as 
shown  in  detail  on  plans  and  specifica- 
tions, on  file  in  the  offices  of  the  County 
Clerk   and   the   Superintending   Engineer. 

3.  Proposals  shall  be  made  on  forms 
furnished  by  the  County  of  Vermilion, 

4.  The  Board  of  Supervisors  reserves 
the  right  to  reject  any  or  all  proposals, 
and  to  waive  technicalities  in  any  pro- 
posal. 

5.  Bidders  may  furnish  proposals  on 
one  or  more  of  the  nine  divisions  of  ap- 
proximately 19  miles  each,  into  which 
the  work   is  divided. 


6.  All  proposals  must  be  accompanied 
by  a  certified  check  In  the  sum  of  two  (2) 
per  cent,  of  the  total  bid  and  made  pay- 
able to  the  order  of  Thomas  J.  Dale, 
County  Treasurer  of  said  County;  said 
check  to  be  returned  unless  In  case  of  the 
acceptance  of  his  proposal,  the  bidder 
should  fail  to  execute  a  contract  and  file 
a  bond  in  a  sum  equal  to  the  amount  of 
the  bid  within  ten  (10)  days  of  the  date 
of  the  acceptance  of  this  proposal,  in 
which  case  the  check  is  to  become  the 
property  of  Vermilion  County  and  is  to 
be  considered  as  payment  of  damages 
due  to  delay  and  other  causes  suffered 
by  the  county  from  neglect  of  the  bidder 
to  execute  a  contract. 

7.  Proposals  must  be  addressed  or  de- 
livered to  said  County  Clerk,  Court 
House,  Danville,  Illinois,  marked  plainly 
on  the  outside,  "Proposal  for  the  Con- 
struction of  Vermilion  County  Bond 
Roads,   Division    Number  — ." 

Dated  at  Danville,  Illinois,  this  the  4th 
day  of  February,  A.  D.   1916. 

JOHN  R.  MOORE,  County  Clerk. 


U,  S.  ENGINEER  OFFICE.  Room  802, 
Army  Building,  39  Whitehall  Street,  New 
York  City, — Sealed  proi)osals  for  dredg- 
ing and  removal  of  rock  and  boulders  in 
Staten  Island  Sound,  N,  Y,  and  N.  J.,  will 
be  received  here  until  12  M.,  March  7. 
1916,  and  then  opened.  Information  on 
application. 


Bids  received  until  Mar.  1,  1916. 

King  Street  Bridge 

Mount  Holly,  N.  J. 

Proposals  will  be  received  by  the  Board 
of  Chosen  Freeholders,  at  the  Court 
House,  Mount  Holly,  N.  J.,  on  Wednesday, 
March  1,  at  12;10  P.M.,  and  opened  im- 
mediately thereafter,  for  rebuilding  the 
bridge  on  King  street.  Mount  Holly, 
spanning  the   Rancocas  creek. 

Plans  and  specifications  may  be  ob- 
tained from  Jamis  Logan,  County  En- 
gineer, Mount  Holly,  N.  J.,  by  depositing 
$6;  $5  of  this  sum  will  be  returned,  pro- 
vided documents  are  returned  by  noon 
on  March  2. 

The  right  is  reserved  to  reject  any  or 
all   bids.     By  order  of  the  Board. 

A.  I.  DAVIS,  Director. 
HARRY  HAWKIN.S,  JR..  Clerk. 
JAMES  LOGAN,   County   Engineer. 

•^: 

Bids  received  until  Feb.  26,  1916. 

Drainage  Work 

Charles  City,  Iowa. 
Bids  will  be  received  by  James  A.  Cut- 
ler, County  Auditor,  Charles  City,  Iowa, 
until  10  o'clock  A.M.,  February  26,  1916, 
for  the  construction  of  Drainage  District 
No.  1.  Approximately  2,000  rods  tile 
ditch.  Estimated  cost,  $18,500.00,  Plans 
and  specifications  may  be  had  by  apply- 
ing to  G.  S.  Wacker,  Engineer,  Charles 
City,  Iowa,  upon  receipt  of  $2.00  there- 
for. JAMES  A.   CUTLER, 

County  Auditor. 
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Street  Improvements 

LyiifliburK.   Vu. 

Sfiilcil  i)ioi)OiiulM  lor  tin-  liiiprovcinent 
of  Miilii  Strttt  will  hf  it'ii'lviil  by  tho 
Joint  Couiu'll  I'lmiinlttoo  on  StroclH  and 
SowiTM,  iit  Iho  oiIU'i-  of  the  t'lty  lOnKl- 
luuT,  I..yiu'l\l)iirn.  Virginia,  until  I:;  noon 
of  Monday.  Murcli  I'.th.  I'.UG,  and  on  that 
day  will  bo  luiblUdy  oix'nc-d  and  road. 
The  entire  work  Is  to  l)o  lot  In  one  con- 
tract. 

All  bida  niu.st  bo  made  upon  blank 
forms  whioh  will  bo  furnlshod  on  appli- 
cation, and  must  nlve  tho  prices  both  In 
wrltliiK  anil  llwuro.-f,  and  be  signed  by  tho 
bidder,   with    hl.s   address. 

Tho  work  to  be  let  embraces  the  con- 
struction of  an  UnderKround  ronduil 
System  for  electrcl  wires,  the  furnlshlns 
and  laylni?  of  sower  pipes  and  the  re- 
pavliiR  of  the  street  with  either  Cranlte 
Hlock,  Medina  Sandstone  Block,  Asphalt 
Hlock,   Diirax   Cubes   or  Sheet   Asphalt. 

liach  bid  shall  be  acconii)anled  by  a 
certified  check  for  $3,000.00.  payable  to 
John  1*.  Pettyjohn,  Chairman  of  the  Joint 
Committee  on  Streets  and  Sowers,  said 
check  to  be  returned  to  the  bidder  unless 
he  fails  to  execute  the  contract  should 
It  be  awarded  him. 

A  bond  for  $20,000.00  will  be  required 
for  the  faithful  performance  of  the  con- 
tract, the  surety  to  be  a  substantial 
surety  company  satisfactory  to  the  Joint 
Committee  on  Streets  and  Sewers,  and 
authorized  by  law  to  do  business  in  the 
State  of  Virginia.  No  personal  surety 
will  be  considered. 

The  principal  items  of  work  are  as 
follows: 

10,500  Sq.Yds.  Paving. 

5,200  IJn.Pt.  Granite  Curb. 

3,000  Sq.Yds.   Granolithic   Walks. 

1,100  Cu.Yds.  Concrete. 

5,000  Cu.Yds.  Excavation. 
15.000  Cu.Yds.  Trench   Kxcavation. 

6.000  Lin. Ft.  Sewer  Pipe. 
80,000  Lin. Ft.  Fibre  Duct. 
110  Manholes. 

Plans  can  be  seen,  and  specifications 
and  forms  of  proposals  obtained  at  the 
Office  of  the  City  Engineer,  Lynchburg, 
Virginia. 

The  Committee  reserves  the  right  to 
reject  any  or  all  bids  should  they  deem 
it  to  be  for  the  interest  of  the  City  of 
Lynchburg  to  do  so. 

H.  L.  SHANER,  City  Engineer. 


Bids  received   uniil  Mar.  1,  191G. 

Broad  Street  Bridge 

Burlington,   N.   J. 

Proposals  will  be  received  by  the 
Board  of  Chosen  Freeholders,  at  the 
Court  House,  Mount  Holly,  N.  J.,  on 
Wednesday,  March  1st,  1916,  at  12:00 
noon  .and  opened  immediately  thereafter, 
for  rebuilding  the  bridge  at  Broad 
street,  Burlington,  spanning  Assiscunk 
Creek. 

Plans  and  specifications  may  be  ob- 
tained from  James  Logan,  county  engi- 
neer. Mount  Holly,  N.  J.,  by  depositing 
$6.00;  $5.00  of  this  sum  will  be  returned, 
provided  documents  are  returned  by 
noon  on  March  2nd. 

The  right  is  reserved  to  reject  any  or 
all  bids. 

By  order  of  the  Board. 

A.  I.  DAVIS,  Director. 
HARRY  HAWKINS,  JR.,  Clerk. 
JAME  LOGAN,  County  Engineer. 

January  27th.  1916. 
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Barge  Canal  Work 

STATE  OF  Ni;VV  YORK 
OPKICIQ    OF    SUI'KItlNTENDENT    OF 
I'lTHI.It;  WORKS 
Albany,   January    2Slh,   1910. 
NOTICIO  TO  CO.NTRACTOItS: 
.Scaled    proposals    will     be    received    l)y 
tlitr   unilerslnnod   at   his   odlci-   In   the   Cap- 
itol at  Albany,  N.  Y.,  unlll  twelve  o'clock 
noon  of  Tuesday,  February  2«th,  1916,  at 
which  place  and   hour   they   will   be   pub- 
licly opened  and   read,  for  lm|)rovlng  tho 
New    York    State    canals    p\irsuant    to    the 
provisions  of  Chapter  147  of  the  L:iws  of 
1903,  and  of  the  acts  iunendatory  thereof 
and   supi)lomentary   (lu^reto.   and   Chapter 
570  of  tho  Laws  of  1915,  as  follows: 
CONTRACT   NO.   47-A. 
Erie  Canal — Section   8. 
For  completing  the  construction  of  the 
caniil    from    the    southeast    corner    of    the 
town  of  ('..lien   to  the   New   York   Centr;il 
Railroad  crossing  at  Lyons. 

Length  14.46  miles.  Sheets  1  to  39  in- 
clusive. 

Plans  may  be  seen  and  detailed  speci- 
fications, engineer's  estimate  of  quanti- 
ties, proposal  blanks,  form  of  contract 
and  bonds  reiiuired  and  otlier  informa- 
tion for  proposers  may  be  had  at  the 
office  of  the  Superintendent  of  Public 
Works  at  Albany,  N.  Y.,  at  the  office  of 
the  Assistant  Superintendent  of  Public 
Works  for  the  Middle  Division  at  Syra- 
cuse, N.  Y. ;  at  the  office  of  the  Assistant 
Superintendent  of  Public  Works  for  the 
Western  Division  at  Rochester.  N.  Y.,  and 
at  the  canal  office,  Spaulding's  Excliange, 
Buffalo,  N.  Y. 

Copies  of  detailed  plans  or  drawings 
may  be  obtained  from  the  State  Engineer 
and  Surveyor  at  Albany,  N.  Y.,  upon  pay- 
ment to  him  of  the  cost  of  producing 
them. 

Monthly  estimates  will  be  paid  of 
ninety  per  centum  (90  per  cent.)  of  the 
work  done  at  the  contract  price.  Every 
proposal  for  said  work  must  be  accom- 
panied by  a  money  deposit  in  the  form 
of  a  draft  or  certified  check  upon  some 
good  banking  institution  in  the  city  of 
Albany  or  New  York,  issued  by  a  na- 
tional or  state  bank  in  good  credit  within 
the  State  and  payable  at  sight  to  the 
Superintendent  of  Public  Works  for  five 
percentum  (5  per  cent.)  of  the  amount  of 
the   proposal. 

The  person  whose  proposal  shall  be 
accepted  will  be  required  to  execute  a 
contract  and  furnish  bonds  within  ten 
days  from  the  date  of  notice  of  award 
delivered  to  him  or  them  in  person  or 
mailed  to  the  address  given  in  the  pro- 
posal. 

Upon  execution  of  the  contract  and  ap- 
proval of  bonds,  the  certified  check  or 
draft  will  be  returned  to  the  proposer 
unless  the  same  shall  have  been  present- 
ed for  collection  prior  to  such  time,  in 
which  case  the  amount  of  the  deposit 
will  be  refunded  by  the  Superintendent 
of  Public  Works. 

The  deposits  of  bidders  other  than  the 
one  to  whom  the  award  of  contract  shall 
be  made  will  be  returned  immediately 
after  the  award  has  been  made. 

Tlie  amount  of  bond  required  for  faith- 
ful performance  will  be  ten  per  centum 
(10  per  cent.)  of  the  amount  of  the  es- 
timated cost  of  the  work  according  to 
the  contract  price,  and  an  additional 
bond,  known  as  the  labor  bond,  in  the 
sum  of  ten  per  centum  (10  per  cent.)  of 
the  amount  of  the  estimated  cost  of  the 
work  according  to  the  contract  price  will 
be  required  as  security  that  the  con- 
tractor will  pay   in   full   at   lease  once  in 


each  month  all  labororn  employed  by  him 
upon  the  work  Hpecltlcd  to  bo  done  In 
tho  contract. 

In  the  event  that  more  than  one  Huroty 
<()nii)any  Is  offered  as  Munty  on  Hald 
bonds,  co-Insurance  only  will  bo  ac- 
cepted. 

Km:\\  proposal  must  bo  addresHcd  to  the 
Superintendent  of  Public  Works,  Albany, 
N.  Y..  and  riiuHt  be  I'ndorHird  on  the  en- 
veloiie  with  the  name  of  the  construc- 
tion for  which  the  proposal   Is  made. 

Award,  If  made,  will  be  made  to  the 
person  or  persons  whose  proposal  shall 
be  lowest  In  cost  to  tho  State  for  doing 
tho  work  and  which  shall  comply  with 
all  provisions  re(|ulrod  to  render  It  for- 
mal. Before  any  award  shall  be  made 
the  lowest  bidder  will  be  reciulrcd  to  sat- 
isfy the  Superintendent  of  Public  Works 
of  his  ability  to  provide  suitable  equip- 
ment and  materials  for  the  proper  per- 
formance of  the  work. 

The  right  Is  reserved  to  reject  all  pro- 
posals and  rcadvertlse  and  award  the 
contract  In  the  regular  manner  If  In  the 
judgment  of  the  undersigned  the  Inter- 
ests of  the  State  will  be  enhanced  there- 
by. W.    W.    WOTHERSPOON, 

Superintendent  of  I'ublic  Works. 


Bids  received  until  Mar.  3,  1916. 

Lake  Washington  Canal  Bridge 

Seattle,  Wash. 
Sealed  proposals  will  be  received  by 
the  Board  of  I'ubiic  Works  of  the  City  of 
Seattle  up  to  10  o'clock  a.m.  Friday,  Mar. 
3,  1916,  for  the  construction  of  a  steel 
bascule    bridge    and    appurtenant    works. 

No  proposal  will  be  considered  except 
as  same  is  made  strictly  in  conformity 
with  the  advertisement  therefor  and  upon 
the  forms  of  proposals  furnished  by  the 
Board  of  Public  Works,  bound  together 
with  the  specifications,  general  clauses 
and  form  of  contract,  which  must  be 
submitted  unbroken  and  unaltered  in 
every  particular. 

The  work  to  be  performed  will  include 
the  construction  of  the  concrete  sub- 
structure with  steel  superstructure,  oper- 
ating machinery  and  electric  equipment 
for  a  bascule  bridge  at  Eastlake  Avenue 
produced  over  the  Lake  Washington 
Canal,  as  authorized  by  the  qualified 
voters  of  the  City  of  Seattle  at  the  gen- 
eral election   of  March   2,   1915. 

Each  bid  must  be  accompanied  by 
money,  a  satisfactory  surety  company 
bid  bond  approved  by  the  Mayor  and 
City  Comptroller  as  to  sufficiency  and  the 
Corporation  Counsel  as  to  form,  or  a  cer- 
tified check  payable  to  the  order  of  the 
City  Comptroller  of  the  City  of  Seattle 
for  a  sum  not  less  than  five  per  cent. 
(5%)  of  the  total  amount  of  bid,  and  no 
bid  will  be  considered  unless  so  accom- 
panied. 

A  charge  of  five  dollars  ($5)  will  be 
made  for  each  set  of  plans  and  specifica- 
tions, to  cover  cost  of  printing  and  mail- 
ing, and  wfill  not  be  returned. 

Special  attention  of  bidders  is  called  to 
the  laws  of  the  State  of  Washington  and 
the  charter  of  the  City  of  Seattle  regard- 
ing the  number  of  hours  constituting  a 
day's  work,  and  the  minimum  wage  scale. 

The  Board  of  Public  Works  reserves 
the  right  to  reject  any  or  all  bids. 

Proposals  must  be  endorsed  on  envel- 
ope: "Bid  for  Eastlake  Avenue  Bridge," 
"Proposition  No.  . — ";  the  blank  to  be 
filled  out  with  the  number  or  numbers  of 
the    propositions   contained   in   the   bid. 

By  order  of  the  Board  of  Public  Works. 
C.   B.   BAGLEY,   Secretai  y. 


February  24,  lyiG 
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RAILWAYS — STKAM    AND    KLKfTRIf" 
I'roitOMPil     Work 
Connecticut — New  York,  New  Haven  &  Hartford  R.R.  hav- 
ing plans  prepared  for  freiRht  yard  at  Meriden  Junction.      lOd- 
ward    Gasel,    New    Haven.    Ch.    Engr. 

IVew  JcrMcy — I'ennsylvania  R.R.  contemplates  enlarKins; 
yards  at   Morrisville. 

PennMylvniiia — Pennsylvania  R.R.  plans  to  improve  lines  in 
Seyfert.     Alexander  C.  Shand,   Philadelphia.  Ch.   Kngr. 

Maryland — Western  Maryland  Ry.  contemplates  second  track 
from  Williamsport  to  Big  Pool.  12  mi.  H.  R.  Pratt.  Raltimore. 
Ch.   Engr. 

Maryland — An  expenditure  of  $1,250,000  is  contemplated  by 
United  Railways  and  Electric  Co.  for  improvements  during 
next  five  years. 

Maryland — (Official) — Baltimore  &  Southern  Ry.  will  com- 
plete line  from  Glenburnie  to  Drum  Point.  Md.,  about  75  mi. 
W.  L.  Wheeler,  212  ."jth  Ave.,   New   York.   N,   Y.,  interested. 

Went  \  irKinia — New  York  Central  Lines  plan  railway  from 
Wheeling,  W.  Va.,  to  Dillonvale,  Ohio,  20  mi.  G.  W.  Kittredge, 
New   York,   N.   Y.,  Ch.    Engr. 

West  ^'IrKinia — Wellsburg  &  Eastern  Railroad  Co.  will 
build  lin<!  from  Wellsburg.  W.  Va.,  to  Durford,  Penn.,  about 
10    mi. 

Geori^ia — Elberton  &  Eastern  R.R.  plans  to  extend  line 
from  Tignall,  Wilkes  County,  to  Augusta,  via  Lincolnton. 
Alexander   Wilson,    Elberton,   Ch.    Engr. 

Florida — Press  reports  state  Seaboard  Air  Line  Ry.  plans 
to  extend  line  to  some  point  on  east  coast  of  Florida.  W.  D. 
Faucette.    Norfolk,    Va..    Ch.    Engr. 

Alaliania — Atlanta  &  St.  Andrews  Bay  Railroad  Co.  plans 
to  extend  line  north  from  Dothan  via  Abbeville  and  Eurauia. 
Ala.,   to  Columbus,  Ga.,  about  90  mi. 

Loui.siaua — Arkansas  <5t  Louisiana  Midland  R.R.,  recently 
incorporated,  will  build  railroad  fiom  Monioe.  La.,  north  via 
Monticello,  Ark.,  to  Crossett  and  Pine  Bluff,  Ark.,  about  140 
mi.      Edward   Ford,    Pres. 

Tennessee — Wayne-Hardin  Railroad  Co.  will  build  line 
from  Collinwood  to  Savannah,  Tenn.,  between  25  and  30  mi. 
E.  H.  Steinman,  interested. 

Ohio — Baltimore  &  Ohio  R.R.  plans  to  double-track  line 
from  Bellaire  to  Bridgei)ort.  F.  L.  Stuart,  Baltimore,  Md.,  Ch. 
Engr. 

Ohio — Norfolk  &  Western  Ry.  plans  side  tracks  at  Ironton. 
J.   E.  Crawford,  Roanoke,   Va..  Ch.   Engr. 

Indiana — Press  reports  state  Ira  Vernon  interested  in  con- 
struction of  electric  railway  from  Portland  to  Richmond  via 
Union   City. 

Indiana — Plans  being  prepared  for  new  railroad  line  from 
Ben  Davis  to  Frankford,  41  mi.,  for  Pennsylvania  R.R.  Esti- 
mated cost,  $1,000,000.  Alexander  C.  Shand,  Philadelphia, 
Penn.,   Ch.    Engr. 

Wisconsin — Chicago,  Milwaukee  &  St.  Paul  Ry.  plans  to 
extend  line  of  northern  division  from  Berlin  to  Grand  Rapids. 
C.    F.   Loweth.   Chicago,    111.,   Ch.    Engr. 

Minnesota — Press  reports  state  Minneapolis,  St.  Louis  & 
Canadian  Railroad  Co.  is  being  organized  to  leadjust  affairs 
of  Minneapolis  &  St.  Paul  R.R.  and  plans  to  imp'ove  and 
extend  line.  R.  G.  Kenlv,  Minneapolis.  Minn..  Ch.  Engr. 
Minneapolis  &   St.   Paul   R.R. 

Kansas — Kansas  City,  Mexico  &  Orient  R.R.  will  soon 
award    contract    for   extending    line    from    Wichita    to    Tuiner. 

North  Dakota — Northern  Pacific  Ry.  plans  to  extend  line 
from  Mott,  40  or  50  mi.;  W.  L.  Darling,  St.  Paul,  Minn.,  Ch. 
Engr. 

Missouri — United  Railways  Co..  St.  Louis,  contemplrtes 
extending  Laclede  Ave.  Line.  R.  McCulloch,  Pres.  and  Gen. 
Mgr. 

Arkansas — George  B.  Blanchard.  Chicago.  Ill  .  interested  in 
construction  of  railroad  from  Benton  to  Pine  Bluff  and  from 
Pine   Bluff  to  Helena,   for  which  surveys  are   being   male, 

Oregon — Southern  Pacific  R.R.  plans  to  construct  nrmber 
of  side  tracks  at  Eugene.  W.  Hood,  San  Francisco,  Calif..  Ch. 
Engr. 

California — Martinez  <fe  Concord  Interurban  Railway  Co.. 
recently  incori)orated.  plans  railway  from  Martinez  to  Con- 
cord,  7  mi.      Clifford   McCIellan.   San   Francisco,   interested. 

Ontario — Toronto,  Niagara  &  Western  Ry.  anplied  to 
Dominion  Parliament  for  franchise  to  const'-uct  line  from 
Toronto  to  Hamilton  and  from  Hamilton  to  point  on  interna- 
tinal  boundary  line  between  Niagara  Falls  and  Grand  Island, 
N.   Y. 

Ilids   In   and   Contracts    .\ivarded 

Minnesota — Duluth  &  Iron  Range  Railway  Co.  awarded 
contract  for  extending  line  from  Burntside  I^ake  Briinch  to 
Mine  of  Consolidated  Vermilion  and  Extension  Co..  5.75  mi., 
to  C.  W.  WORDENHOFF.  Minneapolis.  W.  A.  Clark,  Duluth, 
Ch.    Engr.      Noted    Oct.    14. 

Mis.souri — Contract  awarded  to  W.  K  WINNER.  310  Dwight 
Bldg..  Kansas  Citv.  Mo.,  for  line  from  North  Kansas  City  to 
Tiffany  Springs.   15  mi.,   for  Kansas  &  Tiffany  Springs  Ry. 

California — Southern  Pacific  Co.  awarded  contract  to 
TWOHY  BROS.,  Wells-Fargo  Bldg.,  Portland.  Ore.,  for  railroad 
from  Eureka.  Calif.,  to  Coos  Bay,  Ore.,  260  mi.  William  Hood, 
San   Francisco,  Ch.    Engr.      Noted   Feb.   17. 


i,i«;nr,  hi:at  and   i»o\\kk 

l*ro|M>seil   W<»rk 

Mass.,  Turner  Kails — Turner  Falls  Power  and  Electric  Co. 
plans  to  construct  transmission  line  to  Amherst,  about  25  mi. 
H.   1).  Seavj-.  Supt. 

N.  .1.,  Hackettstonn — Hackettstown  Electric  Light  Co. 
plans  to  extend  system  to  Belvidere  via  Vienna  and  Great 
Meadows. 


N.  C.,  Kernersville — City  pl.ms  to  construct  electric-light 
plant. 

!V.  C.,  Mt.  (iilead — Smitherman  Power  Co.,  Troy,  plans  to 
construct    eleetiic-lighting   system    in    Mt.    Gilead. 

(ia.,  Folkstftn — B.  F.  Scott  authorized  by  Chamber  of  Com- 
merce to  make  investigations  and  submit  estimate  of  cost  of 
installing   electric-light   plant   in   Folkston. 

Miss.,  I.uccdalc — City  plans  to  construct  electric-light  plant. 
C.   E.   Ward,   Mayor. 

Tenn.,  Ruskin — According  to  press  reports  Ruskin  Cave 
College  plans  to  reconstruct  electric-power  plant  recently 
destroyed   by   fire  with  a   loss  of  approximately  $15,000. 

Ky.,  CamitliellsburK — Press  reports  state  local  compan.v 
will  install  electric-light  plant  in  Campbellsburg.  Louis 
Coblin.    interested. 

Ky..  Crab  Orchard — H.  G.  Skiles  and  Morris  Perkins  plan 
to  install  electric-light  plant  in  Crab  Orchard. 

Ky.,  Lone  Oak — S.  M.  Ware  &  Son  plan  to  construct  elec- 
tric-light plant  in  connection   with  present   power  house. 

Ohio.  Dunkirk — Citv  contemplates  installing  municipal 
electric-light  plant.  W.  R.  I'fefterle,  Mavor.  R.  R.  McRlroy, 
Clk. 

Ohio.  Huntsville — M.  E.  Gehman  is  interested  in  project 
to  install  electric-light  plant  in  Huntsville. 

Ind.,  Columhus — Bids  will  soon  be  received  b.v  Elmer  N. 
Dean.   Clk..   for  municipal  electric-light  plant.     Noted   Feb.   10. 

Ind.,  Seymour — Commercial  Electric  and  Power  Co.  plans 
to   install   and   operate   electric-light   plant   in  Seymour. 

Mich.,  Grand  Ledge — Consumers  Power  Co.,  Jackson,  plans 
to  construct  power  station  on  Bridge  St.  Estimated  cost. 
$7,000. 

III.,  .Aurora — Election  will  be  held  in  April  to  vote  on 
$100,000  bonds  for  improving  municipal  electric-light  plant. 

Ill,,  Galesburg — Galesburg  Railway  Lighting  and  Power  Co. 
contemplates  an  expenditure  of  $225,000  for  improving  and 
enlarging  its   plant  and  s>stem. 

III..  Joliet — Press  reports  state  Public  Service  Co.  of  North- 
ern Illinois,  72  West  Adams  St..  Chicago,  plans  to  construct 
steam-power  plant   near  Joliet.      Estimated   cost.   $1,000,000. 

III.,  Marion — Ohio  Valley  Electric  Co.  sold  $100,000  bonds 
for  improving  and  extending  its  plant  and  system.  F.  W. 
Richard,   Carterville,   Pres. 

AVis.,  Rhinelander — Rhinelander  Light  and  Power  Co.  has 
increased  its  capital  stock  from  $100,000  to  $125,000.  Proceeds 
will  be  u.«;ed  for  enlarging  its  plant. 

Wis..  West  .AlIIs — City  Council  contemplates  municipal 
electric-light    plant. 

Iowa,  Algona — City  contemplates  expenditure  of  $18,000  for 
improving   municipal   electric-light   plant.      J.   W.   Kelly,   .Supt. 

Iowa.  Orient — Citizens  voted  $10,000  bonds  for  electric-light 
plant.     Noted  Nov.   11   and  Feb.   10. 

Iowa,  Waukee — Citizens  voted  $7,000  bonds  for  power 
distribution  system. 

^linn..  Winiina — Wisconsin  Railroad.  Light  and  Power  Co. 
contemplates  electric-light  and  power  plant.  Estimated  cost, 
$200,000.      R.    M.    Harvard,    Mgr. 

Kan..  Morland — Citizens  voted  $8,000  Ijonds  for  electiic- 
light    plant.      Noted    Feb.    3. 

Kan..  Norton — See  item   under  "Water-Works." 

Kan..  Penalosa — Plans  being  considered  for  installation  of 
municipal   electric-light   plant. 

Mo..  Memphis — Election  will  be  held  Feb.  28  to  vote  on 
$25,000  bonds  for  electric-light  plant.  E.  McDaniel,  Clk. 
Noted    Dec.    23. 

Mo..  Ozark — Ozark  Power  and  Water  Co.,  Ozark,  plans  to 
extend  its  transmission  line  from  its  plant  at  Powerslte  to 
Pierce    City. 

Mo.,  Wentzvllle — .\merican  Light  and  Power  Co.  plans  to 
install  (lectric-lighting  system  in  Wentzvllle.  F.  E.  Murray. 
St.   Charles.   District   Mgr. 

Mo.,  Wright  City — Plans  being  considered  by  American 
Light  and  Power  Co.  for  electric-lighting  system  in  Wright 
City.      F.   E.   Murray,   St.   Charles.   District   Mgr. 

.\rk,,  Gurdon — (Official) — Richard  Swartz.  Hot  Springs, 
granted  25-year  franchise  for  electric-light  and  power  system 
in  Gurdon. 

Tex.,  Beevllle — Texas  Southern  Electric  Co..  Beeville,  plans 
to  construct  electric-light  i)lant  or  transmission  line  in 
Hedley.      A.  L.  Chase.  Clarendon.   Mgr. 

Tex..  Henjamin — J.  C.  Copeland  plans  to  Install  electric- 
light   plant   in    Benjamin. 
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'l'«'\.,    lllllllIM       .S.'r    HlMll    llIlcliT    ••Wiltil-WolkH." 

'r«'\.,  l''lo.i  iiiliiilii  I'liiiinlii'i'  of  ('oinini'i'c'o  IntiTOHtcil  In 
prujfit   l<i   iiisiiill    .  l.-.trli-llKlit    plant    In    KloyuUiulu. 

Tv\.,  Ilfiirlfllii  II.  II.  llciwiiKl.  ColTi'.N  vlll<',  Klin.,  pliuiH  to 
con.stru('t   Kii.M  pl;iiil   a(    llcniti't ta. 

Trx.,  Iliro  Ciiilial  'r<'xa.M  Tower  uiid  TranHinlHslon  Co. 
plun.M  to  conHtruil  IranMnil.islon  line  to  llaiblii.  Ilrnry  WoIhit, 
Dublin.   Vl.-.-IT.'.s. 

To«.,  I'liiliivU'H—  Texas  I'tllillo.s  Co.  plaiiH  to  rxlciid  Htrei-t 
liKhtliiK    S.V.St,  ni. 

'IVx.,  Sim  \ii«i>iili» — .San  Antonio  das  an<i  Kloptrlc  Co.  planH 
to  Incri'asi-  tlu'  onti)ut  of  ltn  "1!"  I)lant  on  Cont'rptlon  Aviv 
Kstlnialcil    lOHl.    $1.M>,II00. 

Tv\.,   SlUTiiiiiii-    S>'c    llcin    un(l<>r    "WntiT- Works." 

Okhi..  CliiiiKllcr  (Ollhlal)-  lOU'cllon  will  l>f  hold  Apr.  4  to 
vote  on  iii'w  fianihlsi'  to  .lohnson  .<•  lliMulrrson  to  roconstruct 
loi-al   .Uitrio-llKht    plant.      Notid    I'Vb.    10. 

N.  M..  VliinioKordiK  -Plans  holntt  i-onslderi>d  by  Board  of 
Cltv  Trusti'i-s  for  niiinUipal  clectrlc-llKht  mid  powt'r  plant 
ami   water   systrni. 

Ciillf..  I'«rt«'r«lll«'— Mt.  Wbitney  I'owor  and  Electric  Co. 
plans    to    lonstvnil    substation. 

«»iit..  linYootI--City  plans  to  install  hydro  llKhtinK  and 
power  syatcin. 

IlldN   III   mill   Contrnctn   Awnriloil 

MnNN.,  Chlooi""*' — Flsk  Rubber  Co.  awarded  contract  for 
substation  to  FUKD  T.  LEY  CO.,  INC.,  SprinBlield.  Estimated 
cost,   $5,000. 

Conn.,  llrlilKfport — United  IlUimlnatlnR  Co.  awarded  con- 
tract for  boiler  house  on  Congress  St.  to  CASEY  &  HURLEY. 
Estimated  co.<!t.   $r.4.000. 

Conn.,  North  «;ri»NVonor<liilc — Contract  for  power  house  at 
plant  of  (Jrosvenor  Dale  Co.  awarded  to  J.  W.  BISHOP  CO., 
10!)  Foster  St.,  Worcester.  Estimated  cost,  $30,000.  Noted 
Feb.   3. 

Gn.,  MeBne — Contract  for  improving  municipal  electric- 
lipht    plant    awarded    to   SINGLETON-SMITH   CO.,    Macon. 

Ohio.  Sprlneflrlil — (^infract  for  heating  plant  in  new  county 
Memorial  Hall  awarded  to  VICTOR  PLUMBING  CO.,  Sprinpr- 
tleld,  at   $S.23S. 

Tex..    Clniiilr — Contract    for    municipal    electric-light    plant 
awarded  to  NELSON  &  SMALLEY,  Claude. 
IllillXiK.S 
I>ropi>NriI   \\ork 

MiiNs.,  'Worcester — Contract  will  soon  be  awarded  by  city 
for  fi-span.  S.SS-ft.  <'oncretc  bridge  across  Lake  QuinsiKamond 
on  main  hiphwav  between  Worcester  and  Boston.  Estimated 
cost,    $2,')0.000.      F.   A.    McCUire,   City    Engr. 

Conn.,  Derby — Plans  being  prepared  by  State  Highway 
Department  for  bridge  across  Housatonic  River  between 
Derby  and  Shelton.  Estimated  cost,  $200,000.  Charles  J. 
Bennett.   Hartford,    State   Highway   Comr. 

Conn..  Snrbrook — New  YorVc,  New  Haven  &  Hartford  R.R. 
granted  permission  by  Public  Utilities  Commission,  New 
Haven,  to  reconstruct  bridge  across  Schoolhouse  Crossing. 
Companv  also  plans  to  rel)uild  4  other  bridges  in  Saybrook. 
Edward"Gagel,  New  Haven,  Ch.  Engr. 

N.  Y..  ■\Vatertown — Board  of  Public  Works  plans  to  con- 
struct bridge  across  Black  River  at  Van  Duzee  St.  Esti- 
mated  cost,   $2.^1,000.     E.   W.   Sayles,   City   Engr. 

N.  J.  Burlington — (Official) — Bids  will  be  received  by  Board 
of  Chosen  Freeholders.  Court  House,  Mt.  Holly,  until  noon, 
Mar.  1,  for  reconstructing  bridge  across  Assiscunk  Creek  at 
Board  St.  James  Logan,  County  Engr.  (See  adv.  Feb.  17 
issue.) 

N.  J..  Mt.  Holly — (Official) — Bids  will  be  received  by  Board 
of  Chosen  Freeholders,  Court  House,  until  12:  10  p.m..  Mar. 
1,  for  reconstructing  bridge  across  Rancocas  Creek  at  King 
St.      James    Logan,    County    Engr.      (See    adv.    Feb.    17    issue.) 

N.  J.,  Newark — Board  of  Works  plans  to  construct  bridges 
across  tracks  of  Pennsylvania  and  Lehigh  Valley  R.R.  on 
South  St.     M.  R.  Sherrard,   City  Engr. 

N.  J..  Perth  Aniboy — Central  R.R.  of  New  Jersey  plans  to 
construct  steel  bridge  across  Garretson  Ave.  Estimated  cost, 
$36,000.      J.   O.   Osgood.    New   York,   N.    Y.,   Ch.    Engr. 

N.  J„  Roselle — Central  R.R.  of  New  Jersey  plans  to  con- 
struct steel  bridge  across  Locust  St.  Estimated  cost,  $16,000. 
J.   O.  Osgood,   New  York,   N.   Y.,   Ch.   Engr. 

Penn.,  Bald  Eagle — Pennsylvania  R.R.  plans  to  construct 
bridge  across  Little  Bald  Eagle  Creek.  A.  C.  Shand,  Philadel- 
phia, Ch.  Engr. 

Penn„  Garrett — Baltimore  &  Ohio  Railroad  Co.  plans  to 
construct  bridge  across  Buffalo  Creek  east  of  Garrett.  F.  L. 
Stuart,   Baltimore,   Md.,   Ch.   Engr. 

Penn.,  Milton — Philadelphia  &  Reading  Ry.  plans  to  con- 
struct new  bridge  across  Susquehanna  River  between  Milton 
and  West  Milton.     S.  T.  Wagner,  Philadelphia,  Ch.  Engr. 

Penn..  Natrona — Press  reports  state  citizens  of  Natrona 
and  Braeburn  have  asked  County  Commissioners  at  Pitts- 
burgh to  construct  bridge  across  Allegheny  River  between 
two  cities  Plans  were  prepared  two  years  ago  for  a  structure 
estimated  to  cost  $225,000  but  project  never  matured. 

Penn.,  Northumberland — Surveys  being  made  by  Pennsyl- 
vania R  R.  for  4-track  bridge  across  Susquehanna  River. 
Alexander  C.   Shand,   Philadelphia,   Ch.   Engr. 

Penn.,  WIlkes-Barre — Press  reports  state  bridge  will  be 
constructed  across  tracks  of  Central  R.R.  of  Pennsylvania 
at  Hazel  St.     Lehigh  &  Wilkes-Barre   Coal   Co.,   interested. 

W.  Va.,  Charleston — (Official) — Bids  will  be  received  by 
County  Court  of  Kanawha  County  until  11  a.m..  Mar.  6,  for 
bridge   over   Davis   Creek.      F.   G.   Burdette,   County    Rd.    Engr. 

N.  C.  Concord — Southern  Ry.  plans  to  construct  concrete 
bridge  at  Concord.  Estimated  cost,  $90,000.  B.  Herman, 
Washington,  D.  C,  Engr.   M.  W.  and  Struct. 

N.  C,  Lrookont — County  Commissioners  plan  to  construct 
bridge  at  Lookout.     Estimated  cost,   $15,000. 


I.n.,    Mew   4»rleniiN     City   contoinplateH   expenrllturc   of  $300,- 
and    liiilldlnKH   to   fie   conHtructed   durUiK   year. 


IM.  «■„  l.oiilMlMiru  Coiinlv  iilans  to  eonslruet  relnforcnd- 
eonc-rele  bridge  acrosH  Tjir  Klvi'r.  lOst  lniate<l  coMt,  $14,000, 
W.    S.    Kallls.    ItablKli,    StaK'    lllKbway    I'lngr. 

Fin.,   Kt.   I.iiiiderilnle      Sei'    Item    under    "KtreetH  and    RoadH." 
City   CO 
000    for    lirldKCH   and    building 
W.  J.   Ilarclee.  City   Engr. 

Tenn.,  Knoxtlile  City  conteinplati-H  exteiiHlon  of  Clinch 
Ave-.  Vladuil  1(1  Henley  St.  by  conHl  ruct  Ing  I'ontlnuouH  Htruc- 
luri^  at  present  level  of  tborougbfare.  lOHtlmati'd  eoHl,  $10,- 
000.      .1.    H.    .MeCalla,    I'liigr. 

K>„    rovlnK<i>ii      .S.c    Item    under    ".Streets    and    RoadH." 

K.V.,  lOli/.nlM-llitowii  'ComnilsHlonerH  of  llar<lln  C^ounty, 
Ell/.aliellilowM.  and  llullltl  County,  HhepherdHvllle,  plan  to  eon- 
slruet slii'l  bridge  ucroHM  ItolllnK  Fork  Ulver.  Etitlmatcd 
cost.    $20,(100. 

Ohio.   llnrberton—IildH   will  be  received   by  U.  O.  High,  Clk., 

County  ('omrs.,  Akron,  until  11  .i.m..  Mar.  1),  for  HUbMtructurc 
.•md  Huperslruelure  of  .Mud  Ituii  Bridge,  on  High  St.  and 
culvert    on    Norton    Ave. 

Ohio,  Clnclniintl — Plans  being  prepared  by  Frank  1>. 
Haschig,  Asst.  City  lOngr.,  for  Delta  Ave.  Viaduct,  which  will 
eliminate  grade  crossing  of  I'ennHylvanla  R.R.  at  that  point. 
I':stlmated   cost.    $702,000. 

Ohio,  (Icveliinil-  lOlectlon  will  soon  be  held  to  vote  on 
$50,11110  bonds  foi-  construetlng  subway  ;ipproach  to  Detroit- 
Superior  high  level  bridge  at  .Superior  Ave.,  N.  W..  Detroit 
Ave..  N.  W..  and  West  25th  St.  Cost  of  this  project  will  be 
borne   by   county.      William   A.   .Stlnchcomb,   County   Engr. 

Ohio,  Cleveliiiid — W.  H.  Stinehcoinb.  County  Etigr.,  prepar- 
ing  preliniin.ny    plans   for   Lorain- Huron    Iiigh    level   brlrlge. 

Ohio,  4'iiliiiiibiiN — S(  e   item   under   ".Streets  and    Roads." 

Ohio,  lla.vtoii- (Official) — Bids  will  be  received  by  J.  E. 
B.n  low.  Dir.  of  Pub.  Ser.,  City  Bldg.,  until  noon.  Mar.  15,  for 
<-oiist  ruct  ing  li  reinforeed-concrete  arch  Ijridges  across  Mad 
and  Miami  Rivers.  Harrington,  Howard  &  Ash,  Kansas  City, 
Mo.,  Consult.  Engr.  Noted  Dec.  2  and  Feb.  3.  (See  adv.  Feb. 
17  issue.) 

Ohio,  Hamilton — Surveys  being  made  by  county  for  bridge 
across  Seven  Mile  Creek.     Estimated  cost,  $12,000. 

Ohio,  l,aiica««er — (Official) — Bids  will  be  received  by  O.  F. 
Myers,  Clk.,  Comrs.  of  Fairfield  County,  until  11:30  a.m.. 
Mar.  7,  for  steel  superstructure  for  George  Wooster  and 
Maple  Grove  School  bridges. 

Ohio,  Yoiing.stown — City  plans  to  construct  bridge  at  Him- 
rod    Ave.      F.    M.    Lillie,    City    Engr. 

Ind.,  Bloomingrton — County  appropriated  $S,000  for  8 
bridges  and   4.000   l^t.   of  approaches  on   Dixie   Highway. 

fail.,  BliifTton — Bids  will  be  received  by  Commissioners  of 
Wells  County,  until  Mar.  8,  for  35  bridges,  retaining  walls  and 
bridge    repairs.       C.    T.    Cain,    Audr. 

Ind.,  Decatur — Bids  will  be  received  by  Commissioners  of 
Ad.ams  County,  until  Mar.  8,  for  bridges  and  approaches.  T.  H. 
Baltzell,    Audr. 

Ind.,  Indianapolis — Council  of  Marion  County  appropriated 
$100,000  for  bridge  across  Fall  Creek  at  Senate  Ave.  Noted 
Sept.   16. 

Ind..  Winchester — Bids  will  be  received  by  Commissioners 
of  Randolph  County,  until  Mar.  8,  for  28  bridges.  Charles  E. 
Tillson,  Audr. 

III.,  Aurora — Board  of  Local  Improvements  contemplates 
concrete  bridge  at  Benton  St.  and  at  Holbrook  St.  Esti- 
mated cost,   $62,000.      Myron  J.  Tarble,  City  Engr. 

111.,  Charleston — Illinois  State  Utilities  Commission  has 
ordered  Cleveland,  Cincinnati,  Chicago  &  St.  Louis  Ry.  to 
construct   new   bridge   west  of  city.      Estimated   cost,   $7,000. 

111.,  Elgin — (Official) — We  have  been  informed  that  city 
does  not  plan  to  construct  new  bridge  across  Fox  River  at 
Kimball  St.,  as  stated  in  our  issue  of  Feb.  10.  Morgan  H. 
Brightman,   City   Engr. 

Wis.,  Danbury — Commissioners  of  Burnet  County,  Grants- 
burg,  plan  to  construct  bridge  across  St.  Croix  River  between 
Danbury  and   Pine   City,   Minn. 

Wis.,  Oniro — Plans  being  prepared  by  State  Highway  Com- 
mission for  bridge  across  Fox  River  at  Omro.  Estimated  cost, 
$30,000.  M.  W.  Torkelson,  Madison,  Bridge  Engr.  Noted 
Nov.  4. 

Iowa,  Idagrove — Plans  being  prepared  by  County  Engineer 
for  41  bridge  and  culverts  to  be  constructed  during  year. 

Iowa,  Nevada — Bids  will  be  received  by  F.  E.  King,  County 
Audr.,  until  Mar.  2,  for  114  reinforced  concrete  bridges  and 
culverts  and  one  steel  bridge. 

Minn.,  Duluth — See  item  under  "Streets  and  Roads." 

Kan.,  Atchison — County  Commissioners  contemplate  expen- 
diture of  $12,000  for  constructing  bridges  and  culverts  during 
year. 

Kan..  Kansas  City — (Official) — Bids  will  be  received  by  P. 
M.  Holcomb,  County  Clk.,  Court  House,  Kansas  City,  until 
noon.  Mar.  6,  for  constructing  Kansas  River  Central  Ave. 
Bridge  and  approaches.  Harrington,  Howard  &  Ash,  Orear- 
Leslie  Bldg.,  Kansas  City,  Mo.,  Engr.  Noted  Oct.  28,  Jan.  6 
and  Feb.  10.      (See  adv.) 

Kan.,  MuNcotah — Plans  being  considered  by  County  Com- 
missioners, Atchison,  to  construct  steel  truss  highway  bridge 
across  Delaware  River  near  Muscotah.  Estimated  cost,  $7,000. 
S.    K.    McCrery,    County    Engr. 

Neb.,  Butte^ — Bids  will  be  received  until  Mar.  10  for  bridge 
across  Niobra  River.  Estimated  cost,  $35,000,  which  will  be 
borne  by  Holt  and  Boyd  Counties  and  state,  G.  E.  Johnson, 
State  House,  Lincoln,   Engr.     Noted   Feb.   17. 

Neb.,  Columbus — Bids  will  be  received  by  John  Graf, 
County  Clk.,   until  noon.   Mar.   1,  for  bridge  work  during  year. 

Neb.,  Fairbury — (Official) — Bids  will  be  received  by  Board 
of  Commissioners  of  Jefferson  County  until  noon.  Mar.  9,  for 
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constructing  superstructures,  substructure  and  approaches  of 
all  bridges  of  length  of  IB  ft.  and  over  to  be  built  within  and 
by  county  for  period  of  1  year.  C.  O.  Marthis,  County  Clk. 
(See  adv.) 

nieb^  i{u.<<livllle — Hids  will  be  received  by  M.  E.  Gillespie, 
County  Clk..   until  noon.   Mar.  1,   for  bridne  work  during  year. 

K.  I>.,  «;raud  KorkN — Uids  will  be  received  by  County  Audi- 
tor until  10  a.m.,  Mjir.  7,  for  bridge  work  during  year.  Joseph 
Ingraham,  County  Kngi-. 

Alont.,  Superior — I'^lection  will  be  held  Mar.  6  to  vote  on 
$47,000  bonds  for  bridge  at  St.  Regis  and  Cyr. 

Mo.,  Ooniphaii — See  item  under  "Canals,  Ditches  and  Irri- 
gation." 

Ark,,  St.  FranciN — Press  reports  state  Commissioners  of 
Clay  County,  Ark.,  and  Dunklin  County,  Mo.,  plan  to  construct 
bridge  across  St.   Francis  River. 

Tex.,  Tllden — See  item  under  "Streets  and  Roads." 
Okla.,  Ada. — Citizens  of  Pontotoc  County  plan  to  call  elec- 
tion to  vote  on  question  of  bond  issue  for  repairing  and  I'econ- 
structing  bridges  recently  destroyed   by   floods. 

Okla.,  McAlester — Commissioners  of  Pittsburg  County  plan 
to  repair  and  reconstruct  bridges  recently  destroyed  by  floods. 
Estimated  cost,   $25,000.     W.   S.   O'Neal,  County   Clk. 

'U'aNh.,  Metaline  Falls — (Official) — All  bids  received  Feb.  8 
by  Board  of  County  Commissioners,  Newport,  for  construct- 
ing bridge  across  Pend  d'Oreille  River  between  Metaline  Falls 
and  Metaline  rejected.  New  bids  will  be  received  until  Mar. 
6  on  substructure  only.  H.  A.  Sewell,  County  Engr.  Noted 
Nov.  4  and  Jan.  3. 

Ore.,  Bend — Plans  being  prepared  by  Robert  B.  Gould, 
Deputy  County  Surv.,  for  steel  bridge  across  Deschutes  River 
at    Bend. 

Ore.,  Portland — Southern  Pacific  Co.  will  construct  Holgate 
St.  Viaduct.  Estimated  cost,  $30,000.  W.  Hood,  San  Francisco, 
Calif.,    Ch.    Engr. 

Calif.,  Santa  Ana — County  Commissioners  contemplate 
$200,000  bond  issue  for  repairing  bridges  and  roads  damaged 
by    flood. 

Calif.,  Visalla — Board  of  Supervisors  of  Tulare  County 
plan  to  reconstruct  River  Inn  Bridge  and  Cottage  Post  OHice 
Bridge,  recently  destroyed  by  flood. 

Ont.,  Ashfleld — City  will  construct  new  bridge  across  Nine 
Mile  Creek.     T.  G.  Allen,  Dungannon,  Clk. 

Ont.,  Bupheniia — City  plans  to  construct  number  of  bridges. 
D.    M.    Smith,    Cairo,    Clk. 

Bids  In  and  Contracts  Anarded 

Mass.)  Boston — (Official) — Hugh  Nawn  Contracting  Co.,  82 
Savin  St.,  Boston,  suliniitted  lowest  bid  for  constructing  foun- 
dations of  Mystic  River  Bridge  and  Viaduct  and  reconstruct- 
ing Maiden  Bridge.     Noted  Jan.  13. 

Penn.,  Erie — KING  BRIDGE  CO.,  Cleveland,  Ohio,  awarded 
contract  for  approximately  530  tons  of  steel  for  bridge  to 
be  constructed  at  Erie  by  Nickel  Plate  R.R.  (New  York,  Chi- 
cago &  St.  Louis  R.R.)      E.  E.  Hart,  Cleveland,  Ch.  Engr. 

Penn.,  Sunbury — Philadelphia  &  Reading  Ry.  awarded  con- 
tract for  substructure  of  Sunbury  Bridge  to  SEEDS  &  DER- 
HAM,  6311  Wissahickon  Ave.,  Philadelphia;  superstructure 
to  AMERICAN  BRIDGE  CO.,  Widener  Bldg.,  Philadelphia. 
S.  T.  Wagner,  Philadelphia,  Ch.   Engr. 

W.  Va.,  Williamson — (Official) — Contract  for  bridge  across 
Tug  Fork  of  Big  Sandy  River  connecting  Mingo  County,  W. 
Va.,  with  Pike  County.  Ky.,  awarded  to  VIRGINIA  BRIDGE 
AND  IRON  CO.,  Roanoke,  Va.,  at  $12,249  for  superstructure, 
and  $7,131  for  substructure.  R.  Wiley,  Bridge  Engr.  Noted 
Jan.   20  and   Feb.   17. 

Ky.,  Ashland — Contract  for  3,000  tons  of  steel  for  bridge 
at  Ashland  awarded  to  MT.  VERNON  BRIDGE  CO.,  Mt.  Ver- 
non,  Ohio. 

Ohio,  Coshocton — County  awarded  contract  for  steel  span 
for  Big  Island  Ford  Bridge  to  COSHOCTON  CONSTRUCTION 
CO.,  Coshocton,  at  $4,303. 

Ind.,  Terre  Haute — (Official) — Contract  for  bridge  across 
Honey  Creek  awarded  to  BRESEE  MANUFACTURING  CO., 
Terre  Haute,  at  $S,140.     Noted  Feb.  3  and  10. 

Iowa,  Council  Bluff.s — Union  Pacific  R.R.  awarded  contract 
for  steel  for  bridge  across  Missouri  River  at  Council  Bluffs 
to  AMERICAN  BRIDGE  CO.,  30  Church  St.,  New  York,  N.  Y. 
Estimated  cost  of  bridge,  $1,000,000.  R.  L.  Huntley,  Omaha, 
Neb.,   Ch.   Engr. 

Iowa,  Mason  City — Contract  for  bridge  work  in  Cerro 
Gorde  County  awarded  to  C.  A.  HOLVIK.  Mason  City,  at  $21,- 
600;  for  furnishing  reinforcing  steel  during  year  to  C.  A.  P. 
TURNER,  Minneapolis,  Minn.,  at  $220  per  ton.     Noted  Feb.   17. 

Iowa,  Mu.seatine — Contract  for  furnishing  county  with 
steel  reinforcing  bars  for  V)ridge  work  during  year  awarded 
to    FULLER    &    HILLER,    Muscatine. 

Neb.,  Gretna — Contract  for  bridge  across  Elkhorn  River, 
about  3  mi.  west  of  Gretna,  awarded  to  MONARCH  ENGI- 
NEERING CO.,   Falls  City,   at  $11,843.     Noted  Jan.   20. 

iVeb.,  Schuyler — Contract  for  bridge  across  Platte  River 
between  Colfax  and  Butler  Counties  awarded  to  ELKHART 
BRIDGE    AND    IRON   CO.,    Omaha,    at    $51,500.      Noted    Jan.    20. 

Neb.,  York — Contract  for  steel  and  concrete  bridges  to  be 
constructed  by  county  during  year  awarded  to  WESTERN 
BRIDGE   AND    CONSTRUCTION    CO.,    Omaha.      Noted    Dec.    16. 

Tex.,  Austin — (Official) — Contracts  for  constructing  6 
bridges  awarded  as  follows:  4  bridges  to  McCALL-MOORE 
ENGINEERING  CO.,  Waco,  at  $37,420;  1  to  A.  A.  MUNDT,  .Vus- 
tin,  at  $7,100,  and  1  to  KNAPE  CONSTRUCTION  CO.,  Austin,  at 
$3,895.      Noted   Jan.    27. 

Tex.,  Dallas — Gilsonite  Construction  Co.,  Dallas,  submitted 
lowest  bid  for  Commerce  St.  Viaduct  across  Trinity  River. 
Estimated  cost,  $135,000.  J.  P.  Witt,  Engr.  Noted  Sept.  30 
and  Jan.   13. 
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Calif..  lllverHlde — Contract  for  temporary  bridge  across 
Santa  Ana  River  awarded  to  MERCEREAU  BRIDGE  AND 
CONSTRUCTION  CO.,  Pacific  Electric  Bldg.,  Los  Angeles,  at 
$5,945. 

Calif.,  Santa  Barbara — (Official) — Contract  for  4  bridges 
across  Nojoqui  Creek  ln-tween  Va<-a  and  Las  Cruces  awarded 
to  ROBERT  SCHERER  ^  CO.,  I'aciflc  Electric  Bldg.,  Los 
Angeles,  at  $6,970,  $S,(i72,  $9,453  and  $14,737,  respectively.  .Mc 
Curdy  Bros.,  Pacific  Electric  Bldg.,  Los  Angeles,  Engr.  Notea 
Jan.  27. 

WA'MOR-WOnKS 

Proposed  Work 

N.  v..  North  Tonowanda — City  plans  to  vote  on  $40,000 
bonds   for  water-works  system. 

N.  J.,  Newark — Common  Council  rejected  all  bids  for  high- 
pressure  water  system  at  Ivy  Hill  almshouse.  New  bids  will 
soon    be    received. 

Penn.,  F.rie — Citizens  will  improve  water-works  system 
in  Mill  Creek  and  Garrison   Run. 

Va.,  PefersburK — Greater  Petersburg  Development  Corpo- 
ration   plans    to    construct    water-works    system. 

VV.  Va.,  Cameron — Citizens  contemplate  voting  on  $30,000 
bonds  for  improving  and  extending  water-works  system. 

N.  C,  Durham — Bids  will  be  received  until  Mar.  8  for 
earth  and  concrete  reservoir.  Gilbert  C.  White,  Durham, 
Engr. 

IV.  C,  Newburn — Bids  will  be  received  until  Mar.  6  for 
drilling  well;  also  for  electric-motor  or  steam-driven  pump 
for   well.      F.   T.    Patterson,   City   Clk. 

N.  C,  New  Wilson — Bids  will  be  received  until  Mar.  15 
for  new  water-works  system.  Estimated  cost,  $95,000.  An- 
derson &  Christie,  Commercial  Bk.  Bldg.,  Charlotte,  N.  C. 
Engr. 

S.  C,  AVoodrutr — Woodruff  Cotton  Mills  Co.  will  install 
water-works   and   sewerage   system.      Estimated    cost,    $11,000. 

tJa.,  Tifton — City  will  vote  on  $76,000  bonds  for  water- 
works and   sewerage   systems.      Noted   Dec.    23. 

Fla.,  Rrooksville — Citizens  will  vote  Mar.  4  on  $15,000 
bonds   for  water-works  system.      Noted   .Ian.   27. 

Fla..  St.  Petersburg — Citizens  will  not  vote  on  $176,000 
bonds  for  water-works  system  as  noted   in  Jan.   27   issue. 

Ala.,  Hurtsboro — Citizens  voted  in  favor  of  $9,000  bonds 
for  extending  water  and  light  systems.  Wheeler  Williams, 
Mayor.     Noted  Jan.  27. 

Miss.,  Pass  Christian — City  will  issue  $86,000  bonds  for  im- 
provements  to   municipal   water-works   system. 

Miss.,     Pontotoc — Pontotoc     Water     Co.     will 
bids   for   water-works    system.      Noted   Jan.    20. 

Tenn.,  Copperhill — (Official) — Citizens  defeated  $20,000 
bond  issue  foi'  water-works  and  sewer  system.  A.  S.  (Clarke. 
City   Clk.      Noted   Jan.    20. 

Tenn..  Lenoir  City — City  retained  John  H.  Switzer,  Engr., 
Knoxville,  to  prepare  plans  for  water-works  system. 

Ky.,  Bowling  Green — City  Council  authorized  expenditure 
of  $20,000  for  improvements  to  water-works  system.  Noted 
Feb.    10. 

Ohio,  Barnesville — (Official) — City  sold  $25,000  bonds  for 
improving  water-works  system,  including  filtration  plants, 
pumping  station,  elevated  tank,  etc.     Noted  Feb.   10. 

Ohio,  Columbus — See   item   under   ".Streets  and   Roads." 

Ohio,  Fast  View — Bids  will  be  received  by  Charles  Volk, 
City  Clk.,  until  noon,  Mar.  13,  for  water  mains,  sewers  and 
paving  several  streets.  F.  A.  Pease  Engineering  Co.,  804 
Marshall    Bldg.,    Cleveland,    Engr. 

Ohio,  Lima — Citizens  will  soon  vote  on  $550,000  bonds  for 
new  water-works  system. 

Ohio.  Piqua — City  Council  will  improve  water-works 
system. 

Ohio,  Shaker  Heights — (Cleveland  post  office) — Bids  will 
l)e  received  by  Carl  A.  Palmer  until  Mar.  13  for  water  mains, 
sewers  and  paving  several  streets.     B.  W.  Willard,  Engr. 

Ohio,  Zanesville — City  will  lay  water  mains  across  new  6th 
St.    bridge. 

Mich.,  Escanaba — Plans  being  prepared  for  water-works 
system.  Estimated  cost,  $400,000.  Burns  &  McDonnell,  400 
Interstate   Bldg.,    Kansas   City,    Mo.,    Engr. 

III.,  Fairbury — (Official) — Bids  will  be  received  by  C.  R. 
Virgin,  City  Clk.,  until  Mar.  15  for  new  artesian  well  and  im- 
proving water-works   system.      Noted    Feb.    10. 

III.,  <iulncy — City  will   install   water-works  system. 

Wis.,  Osceola — Plans  being  prepared  by  L.  P.  Wolff,  St. 
Paul.  Minn.,  for  water-works  and  sewerage  system.  Esti- 
mated  cost,    $25,000. 

Minn.,  Chisholm — Bids  will  be  received  until  Mar.  20  for 
6,000   ft.   of   6-in.   c.-i.    water   pipe.      Noted   Feb.    17. 

Kan.,  Norton — Press  reports  state  citizens  will  soon  vote 
on    $20,000    bonds    for   water-works    and    electric-light    plants. 

Neb.,  Bayard — Bids  will  be  received  until  Mar.  1  for  7,000 
ft.  of  water  mains  and  8-in.  well.  Selzer  &  Finley,  Scottsbluff, 
Engr. 

Neb.,  Grafton — Citizens  voted  in  favor  of  $5,000  bonds  for 
extending  water-works  system.     Noted   Feb.   3. 

Mont.,  Great  Fall.M — (Official) — Citizens  voted  in  favor  of 
$150,000  bonds  for  filtration  plant.  L.  B.  Evinsen,  City  Engr. 
Noted  Jan.  20. 

Ark.,  Pocahontas — Plans  being  prepared  by  J.  B.  McCrary 
Co.,  Engr.,  Atlanta,  Ga.,   for   water-works  and  sewer  systems. 

Tex.,  Houston — City  contemplates  expenditure  of  $40,000 
for  improving  water-works  system. 

Tex.,  Milford — City  will  install  deep  well  in  connection  with 
water-works  system.     Henry  E.  Elrod,  Dallas.  Engr. 

Tex.,  San  Antonio — T.  B.  Baker,  San  Antonio,  will  install 
pumping  plant  on  Medina  Lake. 
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•r«-\..  Shcriiinii  —  i'lly  imIm  Imil  Ili-iiiy  K.  ICInid.  lOiimr., 
l>ulla.s  to  piipaii'  pliiii.s  fiir  liiiprDVliiK  wiiU^r-woi  k.s  hj-mIimu 
uiDl     fluclrli'-ll^ht     pliiiil. 

'■'fx.,  'l'lni|>MiMi  riuiiH  liotiiK  jiropnrcil  liy  lU-nry  K.  Klrod, 
ICnur..  nalliis.  for  |iuinpltiK  mitc-hliiery,  wulur  lower  unci  c.-l. 
lunln.M. 

'IV*.,  WIniiMlioro — City  isHviPd  $2ri,000  IioiuIh  lo  oxtciul  wiilor 
iriiiliiN   1111(1    Inslall    Howcr   HyHtfiu.      Noted    V^^U.    1(1. 

4»klii.,  Putonii — City  ri'taliiiMl  lienhiiin  lOiiKl'it'critiK  Co.  to 
prepi>''<"  pliui.s  for  cxti'iidliiK  wiitei-woiks  MyHlcni,  Hcwcrs  luid 
Hewanc-illsiio.siU    pliviil.      KHtliiiatod    co8t,    $(!(!, Olll). 

ttkln..  \\  IIboii  Town  TiuHtiM-H  retaliit-d  Hcnhani  Himl- 
iiriTlim  Co.  i<i  pn'pair  iilaii.M  tor  watcr-workH  ayatoni  and  elcc- 
trlf-llKliI     I'laiit.       Ksliiuati'il    coHt,    $25,000. 

\.     ^1.,     .VIiiniOKordo — Sri'     llciii      midrr     "lilnlit,      lloat     and 

1'0\V>T  •■ 

lUiilio.  lloUf  —  Idaho  Water  Co.  will  iinprovr  its  watiT  ny»- 
liMii.       I'J.sliiimtc'd    c'o.st,    $10,(100. 

WiikIi.,  IOv«T««t< — HIdM  will  be  received  until  Mar.  1  for 
IJurchuso  of  $1,700,000  bondu  for  Improving;  water-works 
sy.stein. 

\%  iimIi.,  Seii(<It> — City  Council  adopted  ordinances  for  water 
mains   in   '.ith  and   :;.Mh   Ave.     A.   H.    Diinock,   City   Knur. 

W II Nil.,  Seiit<le — Press  reports  state  city  will  ieplac(>  i)res- 
<nt  wDoili  n  water  mains  in  liaurelliurst  peninsula  with  c.-i. 
pipe.       Kstinn(<(l    cost,    $26,000.      .\.    H.    Dimock,    City    Knur. 

«»re.,  ^Illfviiiikle  I.  1.  .Johnson,  I'res.,  IMinthorne  Springs 
Water  Co.  will  extend  and  improve  water-works  system.  Es- 
timated   cost.    $2.''>,000.       Noted    Kel).     10. 

i'lillf..  AtiiM^-mlero — .Vtascadero  Mutual  Water  Co.  plans  to 
construct  municipal  water  system.  ICstimated  cost,  $7.10,000. 
M.   'P.   Coiy,   Nevada   Hank    BldR.,   San    Francisco,   Ennr. 

♦  allf..  Wlilttler — Citizens  will  vote  Mar.  14  on  $111,000  honds 
for   improviiiK   municipal    water-works  system.      Noted    Keli.    10. 

Cnlif.,  Yorlin  I.iiidn — Plans  heinn  prepared  by  V.  C.  Kinkle 
for  extendinp;  system  of  the  Yorlia   hinda  Water  Co. 

♦tue.,  Hull — (Ollicial) — Citv  will  not  install  water-mains 
this    year.      H.    Koulay,    City    Clk.      Noted    Feb.    10. 

«tu«'..  Moii«reiil — City  contemi)lates  expenditure  of  $100,000 
for  head  Kates  at  entrance  to  aqueduct  canal.  Frederick  E. 
Field.    Atwater    Ave.,    Point    St.    Charles,    Ues.    Engr. 

Out.,  ColliiiKMOod — Bids  will  be  received  by  Hugh  A. 
Currie.  Chn.  Collingwood  Water  and  Light  Comn.,  until  Mar. 
1,  for  following  work:  Steel  water  towei\  foundation  for 
steel  tower,  pumping  machinery,  pump  well  and  connections. 
Chipman  i<:  I'ower,  Mail  Bldg.,  Toronto,  Ont.,  Engr. 
IIIiIm    Iu   niid   ('oiitrnet.s    .Vtvnriled 

>.  v..  New  York — (\)  I  li  iT:  i  f P^C  o  n  t  r  a  c  t  for  bronze  gate 
valves  for  the  Catskill  .\ciueduct  awarded  to  AMERICAN 
MANGANESE  BRONZE  CO.,  Holmesburg,  Philadelphia,  Penn. 
Estimated    cost,    $12,S4.5,      Noted   Feb.    10. 

Ohio,  Cleveland — Board  of  Control  awarded  contract  for 
pipe  covering  for  water-works  system  to  H.  W.  JOHNS-MAN- 
VILLE    CO..    Cleveland.      Estimated    cost.    $4,469. 

Mieli.,  Detroit — (OfRcial) — Contract  for  gate  valves  for 
water-works  system  awarded  to  KENNEDY  VALVE  MANU- 
FACTURINt^  CO.,  Elmira,  N.  Y.  Estimated  cost,  $19,1.50.  R. 
H.    McCormick,    City    Engr.      Noted    Feb.    3. 

111.,  Gale.sbiirg — Contract  for  artesian  well  awarded  to  S.  B. 
GEIGER,  Old  Colony  Bldg.,  Chicago.  Estimated  cost,  $19,533. 
Noted    Dec.    30. 

111..  Viola — (Official) — Contract  for  water-works  system 
awarded  to  CHICAGO  BRIDGE  AND  IRON  WORKS,  Chicago. 
Estimated  cost.  $43,000.  Terhune  &  Horton,  401  National  Bank 
Bldg.,    Peoria,    Engr.      Noted    Jan.    27. 

.\rk.,  Malvern — Contract  for  water  and  sewer  systems 
awarded  to  J.  B.  McCRARY  CO.,  Atlanta,  Ga.  Estimated 
cost,    $96,000. 

SEWERS 
Proposed  Work 

Mass.,  Marblehead — Press  reports  state  Town  Trustees  con- 
sidering plans  for  sewer  system.  William  T.  Litchman,  City 
Clerk. 

IV.  J.,  Bayonne — City  Commission  authorized  construction 
-of    sewer    in    Ave.    C.      Walter    L.    Clarkson,    City    Engr. 

N.  J.,  Lodi — (Official) — Election  will  be  held  Mar.  28  to 
vote  on  $200,000  bonds  for  sewer  system  and  sewage-disposal 
plant.      Howe     &     Wessells,     Rutherford,     Consult.     Engr. 

N.  J.,  Lyndhurst — (Official) — Bids  will  be  received  about 
Mav  20  bv  Commissioners  of  Union  Township  for  sewers  in 
various  streets.  Estimated  cost.  $200,000.  Bowe  &  Wessells, 
Rutherford.    Consult.    Engr.      Noted    Feb.    10. 

X.  J.,   Paterson — See    item   under   "Streets   and   Roads." 

Va.,  Newport  News — Hi.ghway  and  Sewer  Committee  of 
City  Council  recommends  $100,000  bond  issue  for  sewers  and 
street    improvements. 

Va.,  Oranee — Preliminary  surveys  being  made  by  Seville 
&   Co.,    Richmond,    for   sewer   system    for   city. 

V'a.,    Suffolk — See    item    under    "Streets   and    Roads." 

N.  C,  Hieh  Point — City  retained  J.  L.  Ludlow,  Engr.,  Win- 
ston-Salem, to  investigate  construction  of  sewage-disposal 
and   purification   pl.ant. 

Ky.,  Louisville — Ernest  Kettig,  Supt.  of  Parks,  submitted 
report  to  Park  Commissioners  recommending  sewer  system 
for    Southern    Parkway.      Estimated    cost,    $10,000. 

Ky.,  Owensboro — City  retained  Solomon  &  Norcross.  Engr., 
Atlanta.  Ga.,  as  consulting  engineers  for  constructing  sewer 
svstem.  Citizens  recently  voted  $250,000  bonds  for  this  pur- 
pose. Henry  M.  Talboth,  Citv  Engr.  Noted  Nov.  18  and  Dec. 
2. 

Ohio,  Alliance — City  will  vote  on  bond  issue  for  storm 
sewer  in  Mill  St.     Wade  Shectler.  City  Engr. 

Ohio,  Canton — City  contemplates  installing  large  intercept- 
ing sanitary  sewer  along  West  Creek  Valley.  William  E. 
Sarver.   City   Engr. 


Ohio,  rieveiniiil  Hlils  will  be  received  bv  II.  H.  Canlleld 
City    Clk..    until     Mar.     7     for    Hi'Wei     In    Greyion    and     Itoxbord 

tlhlo.  Clrvi-lanil  llelubtM  (  WairenHvllle  pout  office)  —  llldfl 
will  be  received  by  II  II.  Ciiiilleld,  Clk..  until  noon.  Mar.  7, 
for  conHtnictltiK  Hewers  and  water  curl)  connectloiiH  In  (Irey- 
ton  and  Hoxboro  ltd.  F.  A.  PoaMU  ICiiKlneerlnK  Co.,  804 
Mar.Mhall    Hldx.,    Clev.dand,    Kngr. 

Ohio,  CiiyHhoicii  l''allM  Plans  being  prepared  for  lateral 
siwer.s  In  l-'ronl  and  South  Water  St.  U.  Wlnlhroi)  Pratt 
llllip.idroine    llldn.,    Cleveland.    Engr. 

Ohio,  Klyrln — City  Council  will  Install  sewer  HVHtem  In 
llclltlild  Ave.  from  I'oplar  lo  Cleveland  St.  (;.  M.  Theobald, 
City    i;iigr. 

Ohio,  l.iikewood-^lildH  will  be  received  bv  11.  M.  ('ook.  Dir. 
of  l''inaiice.  City  Hall,  until  Mar.  (i,  for  purchase  of  $185,000 
bonils.  Proc<'edH  will  be  used  for  sewage-dlspoHal  plant.  E. 
W.     h'isher.    City     I'Ingr.      Noted    July    2!). 

Ohio,  i.lnin  City  conlemplnteH  sewer  In  Shawnee,  Calu- 
met, KIbby  and  2nd  St.,  also  In  Bellefontalne  lid.  and  Florence 
Ave.      Carl    Hiysoii,   City    lOngr. 

Ohio,  MaiiNflfld — City  will  Install  sanit.ary  sewer  In  East 
2nd  St.  from  Hushnell  to  Oak  St.  William  J,  Hazelton,  (Mty 
lOngr. 

Ohio,  Saloni-City  will  install  trunk-line  sewer  in  Euclid 
St.    and    Hro.idw.iy.       H.    M.    French,    City    Engr. 


Ohio.  VoiinKMtown — Contract  for  sewer  in  Dcmnlck  Ave. 
will  soon   be  awarcled.      F.  M.   Lillie,   City   Engr. 

Ind.,  Anderson — Citizens  contemplate  .'lewers  in  Cottage 
Ave.  from  7th  St.  to  Grand  Ave,,  and  in  Delaware  St.  from 
2nd    to   .-ird    St.      W     H.    Shearer,   City    lOngr. 

Ind.,  Anderson — Citizens  petitioned  City  Council  to  con- 
struct sewers  in  West  St.  from  Delaware  St.  to  Madison  Ave. 
W.    H.    Shearer,    City    Engr. 

Ind..  Ft.  Wayne — City  will  install  new  sewer  system.  Esti- 
mated    cost,     $28,000.       Frank    M.     Randall,     City     Kngr. 

Ind.,  Gary — Citizens  contemplate  construction  of  District 
Sewer  No.  28.     W.  J.   Fulton,  City  Engr. 

Ind.,  Kokonio — Citizens  will  install  sewer  in  Lindsay  St. 
William  F.  Mann,  City  Engr. 

Ind.,  La  Fayette — Citizens  will  vote  on  $25,000  bonds  for  im- 
proving Sixth  Ward  sewer  system.  H.  R.  Overesch,  Jr.,  City 
Engr.      Noted   Jan.    13. 

ind.,  I.oKansport — (Official) — Bids  will  be  received  about 
Mar.  15  for  Toledo  St.  Sewei-  to  include  sewer  in  Duret"  St. 
Estimated  cost,  $270,000.  H.  H.  Thompson,  City  Engr.  Noted 
Feb.    10. 

Ind.,  Marion — Citizens  will  install  sanitary  sewer  system 
in  alley  between  10th  and  11th  St.  Thomas  E.  Petrie,  City 
Engr. 

Ind.,  Princeton — Preliminary  plans  being  prepared  for  2 
new  district  sanitary  sewer  systems. 

Mich.,  Flint — (Official) — We  have  been  informed  that  no 
bids  will  be  received  for  sewers  and  water  mains  in  Eding- 
ton.  Greenlee,  Belvedere  and  South  Saginaw  St.  as  city  will 
do  work  by  day  labor.  E.  C.  Shoecraft,  City  Engr.  Noted 
Feb.   10. 

Mich.,  Grand  Rapld.s — City  will  install  lateral  sewer  system. 
W.    S.    Moore,    City    Engr. 

Mich.,  I.nnsinK — Citv  contemplates  sewage-disposal  plant. 
H.  W.  Sparks,  City  Engr. 

111.,  Beardstown — City  Council  contemplates  central  s.5wer 
system.      John    Goodell,    City    Engr. 

111.,  Blooniin^on — Bids  will  soon  be  received  for  sewer  in 
Mill,  Buchanan  St.  and  Western  Ave.  E.  H.  Packard,  City 
Engr. 

HI.,  Crete — Citizens  contemplate  installing  sanitary  sewer. 
Estimated  cost,   $48,344. 

Wi.s.,  La  Crosse — (Official) — Bids  will  be  received  by  Board 
of  Public  Works  until  Mar.  9  for  trunk  sewer.  Estimated 
cost,    $42,185.      George    P.    Bradish,    City    Engr.      Noted    Feb.    3. 

Wis.,  North  Milwaukee — (Official) — Election  will  be  Tield 
Mar.  4  to  vote  on  $14,000  bonds  for  sewers  and  $9,000  bonds 
for  water-works.  A.  H.  Schwan,  Village  Clk.,  and  H.  C. 
Webster,     Engr.      Noted    Feb.     10. 

Wis.,  Randolph — Citizens  voted  in  favor  of  $15,000  bonds 
for  sewer  system.     Noted  Dec.  2. 

Iowa,  Burlington — City  Council  plans  to  install  combined 
storm  water  and  sanitary  sewer  in  Ganhn  St.  Henry  G. 
Vollmer,   City   Engr. 

Iowa,  BurliuK'ton — City  Council  plans  to  install  storm  and 
sanitary  sewer  system  in  Oak  and  Lincoln  St.  Henry  G.  Voll- 
mer,   City   Engr. 

Iowa,  Des  Moines — City  will  install  sewer  in  Center  St. 
F.   N.   Carss,   City   Engr. 

Iowa,  Des  Moines — City  will  install  sewer  system  in  48th 
St.    and    Gilbert    PI.       F.    N.    Carss,    City     Engr. 

Iowa,  Marengo — Preliminary  plans  being  prepared  for  sew- 
er system  and  sewage  disposal  plant.  David  G.  Fisher  &  Co., 
Davenport,   Engr.      Noted  Oct.   22. 

Iowa,  Ottumwa — (Official) — Bids  will  be  received  about 
Mar.  1  by  W^.  J.  Berry,  Comr.  St.  and  Pub.  Improv.,  for  2 
mi.  S-  to  18-in.  pipe  sewers,  and  about  Apr.  1  for  2  mi.  10- 
to  24-in.  pipe  sewers,  etc.  J.  F.  Brady,  City  Engr.  Noted 
Feb.   10. 

Iowa,  Sioux  City — Plans  being  prepared  for  8  mi.  of  sewers 
in  various  streets.  Estimated  cost,  $9,000.  Paul  J.  Wells, 
City   Clk. 

Iowa,    Union — Citizens    plan    to    construct    sewer    system. 

Minn.,  Dninth — Contract  for  sewer  in  alley  between  West 
3d  and  4th  St.,  Richardson  and  Nelson  Ave.  will  soon  be 
awarded. 

Minn.,  St.  Paul — Preliminary  plans  being  prepared  for 
relief  sewer  in  Laurel  Ave.  from  Syndicate  to  Lexington  Ave. 
Oscar   Claussen,   City    Engr. 
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Minn.,  St.  Paul — Preliminary  plans  being:  prepared  for 
sewer  in  Biainerd  Ave.  from  .Jessie  to  KdKerton  Kl.  uiul  on 
Eds'erton  St.  from  Brainerd  Ave.  to  Wheelock  I'aritway 
Oscar    Claussen,    City    Kngr. 

Knn.,  Cliiy  Center — Plans  will  be  prepared  by  City  Engi- 
neer for   sewers   in   various  streets. 

Knn.,  KIHn — City  contemplates  sewer  system  estimated  to 
cost   $25,000. 

Nelt.,  Omahn — Bids  will  soon  be  received  for  sewer  system. 
Estimated,  eust,  $1SO,000.  Watson  Townsend,  City  Engr. 
Noted  Feb.  3. 

Mont.,  Manhattan — City  Council  approved  plans  of  Billings 
Engineering  and  Construction  Co.,  Hillings,  for  sewer  system. 
Estimated   cost,    $20,000.      Noted   Nov.    25. 

Mo.,  lioulsville — City  contemplates  sewer  system  and 
water-worlt.s.      Estimated    ciist,    $132,223. 

Tex.,  t'nnnilinn — City  having  plans  prepared  for  sewer  sys- 
tem. Estimated  cost,  $25,000.  O.  Hudson,  Mayor.  Noted 
Dec.   9. 

Tex.,  Dallas — Report  submitted  by  City  Engineering  De- 
partment e.stimating  cost  of  secondary  pumping  station  for 
municipal  sewage  disposal  station  to  tal<e  care  of  sewage 
from    Fair    I'arlv    Main   at    $10,000.     H.    Moseley,    City    Engr. 

Tex.,  El  Pa.so — Plans  being  prepared  by  City  Engineering 
Department  for  septic  tanlc  for  sewage-disposal  plant.  George 
Espy,   City   Engr. 

Tex.,  VVinnsltoro — City  will  Issue  $25,000  bonds  for  muni- 
cipal  sewer  system.      Noted   Dec.   2. 

Okla.,  Tonknwa — Bids  will  be  received  by  E.  H.  Stalnaker, 
City  Clk.,  until  8  p.m.,  Mar.  7,  for  sanitary  lateral  sewers  in 
District  No.  4.  Benham  Engineering  Co.,  Colcord  Bldg.,  Olila- 
homa,   Consult.   Engr.     Noted  Jan.   13. 

Calif.,  Los  Angeles — A.  De  Ring.  City  Engr.,  will  prepare 
plans    for    sewer    laterals    in    district    nortli    of    16th    St. 

Calif.,  Los  Anti'eles — Homer  Hamlin,  City  Engr.,  will  pre- 
pare plans  for  West  Jefferson  St.  storm  drain  and  also  smaller 
drains  in  northwest  section  and  in  Leonard  St.  Estimated 
cost.   $2,000,000. 

Cnllf.,  Kiehmond — City  plans  to  construct  storm  sewer  to 
extend  from  northern  part  of  city  on  10th  St.  to  Cutting 
Canal.     Estimated   cost,    $90,000.     H.    D.    Chapman,    City   Engr. 

Ont.,  Brooke — City  plans  to  improve  and  extend  sewer  sys- 
tem.     W.   J.   AVeed,    Alvinston,    Clk. 

Ont.,  Ottawa — Plans  being  prepared  for  tile  sewer  in  Lyon 
St.      P.   C.   Askwith,   City   Engr. 

Ont.,  Toronto — Press  reports  state  eit.v  plans  expenditure 
of  approximately  $1,000,000  for  extending  sewer  outfalls.  Out- 
falls will  have  to  be  carried  beyond  new  l)reakwater  which 
is  part  of  general  harbor  improvement  plan.  R.  C.  Harris, 
Comr.  of  Wks. 

Bids   In  and   Contraets  Awarded 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Contract  foi-  sewer  in  110th  St.  between  7th  and  8th  Ave. 
awarded  to  P.ATRICK  REILLY,  118  East  89th  St.,  New  York, 
at    $17,327.      Noted   Feb.    3. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Kingsbridge  Contracting  Co.,  341  10th  Ave.,  New  York,  at 
$16,619,  submitted  lowest  bid  for  Catherine  St.  Sewer  under 
Pier   No.    2fi,    East    River.     Noted    Feb.    3. 

Ohio,  Cleveland — -Ml  bids  received  Dec.  30  for  sewer  in 
South   Moreland    Blvd.    rejected.     Robert  Hoffman,   City    Engr. 

Ind.,  Huntinprton — (Official) — Contract  for  sewers  in  Fred- 
erick and  Lafontaine  St.  awarded  to  P.  HIPSKIND  SONS. 
P.   E.   Latchen,   City   Engr.     Noted   Feb.   10. 

Mieh.,  Flint — Contracts  for  furnishing  vitrified  sewer  pipe 
awarded  to  FLINT  COAL  CO,,  and  J.  P.  BURROUGHS  CO. 
E.    C.    Shoecraft,    City    Engr. 

III.,  Chieago — (Official) — Lowest  bids  received  Feb.  10  for 
Stockvards  Intercepting  Sewer.  Contract  No.  1,  (a)  concrete 
sewer,  (b)  brick  and  concrete  sewers,  were  as  follows:  Mar- 
quette Construction  Co..  133  West  Washington  St.,  Chicago, 
(a)  $129,246,  (b)  $143,95.S;  Ready  &  Callaghan  Coal  Co..  133 
West  Washington  St..  Chicago,  (a)  $91,377,  (b)  $104,051;  T. 
J,  Forschner  Contracting  Co.,  Chicago,  (a)  $132,915,  (b)  $147,- 
485.      John    Ericson.    City    Engr.      Noted    Feb.    3. 

III.,  Wllmette — Village  Board  awarded  contract  for  new 
sewer  system  and  water  main  to  THOMAS  P.  INGLEHART, 
Chicago,    HI.      Estimated    cost,    $10,523. 

Iowa,  Dnhuqne — Contract  for  sewer  in  Burden  Ave. 
awarded  to  G.   L.   KORMAN.      Edward  C.   Blake,   City   Engr. 

Kan.,  Hntehinson — Contract  for  constructing  sewers 
awarded   to   D.   K.    McLEOD,    Hutchinson,   at   $22,835. 

Kan.,  Liberal — Contract  for  sewer  work  awarded  to  EVER- 
ETT &  BURT,  Hutchinson,  at  $29,914. 

Neb.,  AVausa — (Official)- — Contract  for  sanitary  sewer  and 
sewage-disi)Osal  plant  awarded  to  GORDON  &  TAYLOR,  Den- 
ver, Col.,  at  $19,396.  P.  A.  Edquist,  Omaha,  Engr.  Noted 
Jan.  13. 

Calif.,  Los  Angeles — J.  C.  "Wukojevich,  at  $19,400,  submitted 
lowest  bid  for  sewer  in  Vine  St.  between  Santa  Monica  Blvd. 
and  Franklin  Circle. 

Ont.,  Merritton — (Official) — City  will  construct  sewers  in 
number  of  streets  by  day  labor.  F.  Rutherford,  24  Queen  St., 
St.   Catherines,    Engr.     Noted   Jan.    27. 

Ont.,  W'indsor — Contract  for  sewers  on  Parent  and  Tiles 
St  awarded  to  MERLO,  MERLO  &  RAY,  Tecumseh  Rd.,  Wind- 
sor,   at   $37,000. 

B.  C.  Vaneonver — (Official) — We  have  been  informed  that 
Vancouver  Joint  Sewerage  Board  plans  to  constrijct  Stanley 
Park  Sewer  bv  dav  labor.  Estimated  cost,  $130,000.  A.  D. 
Greer,  City  Engr.     Noted  Jan.   13   and   27. 

«.\RBAGE 
Proposed    Work 
]V    Y  ,  Syracuse — Press  reports  state  Common  Council   may 
be  asked   to  authorize   bond   issue  for  $75,000  to  construct  in- 
cinerating plant.     R.  B.  Williams,  Jr..  Comr.   Pub.   Wks. 


Vn.,  Richmond — Cole  Blanton,  Engr.,  and  associates  plan 
to  build  2  incinerators  which  will  become  property  of  city  In 
5   years. 

N.  C,  Fayetteville — City  contemplates  incinerator  plant. 
Estimated  cost,   $l.(ioo.     John   K.  Strange,  City  Engr. 

Wis.,  West  AIIIm — City  plans  to  build  garbage-disposal 
plant  on  Mitchell  St. 

STRKI'.TS    AND    ROADS 
I'ropoNed    Work 
Conn.,    New    Haven — Press    reports    state    Board    of    Alder- 
men   authoiized    bond    Issue    for    $100,000    for    paving.      F.    L. 
Ford,   City    Engr. 

N.  Y.,  liittle  Falls — City  will  hold  election  Apr.  4  to  vote  on 
$50,000  bonds  for  paving.     George  I.  Oakley,  City  Engr.    Noted 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official) — 
Bids  will  be  received  by  Jlareus  M.  Marks,  Borough  Pres., 
Room  2032,  Municipal  Bldg..  until  2  p.m.,  Jlar.  2,  for  regulating 
and  lepaving  with  wood-block  pavement,  (a)  light  oil  treat- 
ment, (b)  heavy  oil  treatment,  on  concrete  foundation  Cham- 
bers St.   from  Center  St.   to  Broadway. 

N.  Y.,  New  York — (Borough  of  Queens)  —  (Official) — Bids 
will  be  received  by  Maurice  E.  Connolly.  Borough  Pres.,  Boi- 
ough  Hall,  5th  St.  and  Jackson  Ave.,  Long  Island  City,  until 
11  a.m..  Mar.  1,  for  regulating,  recurbing  and  repaying  with 
asphaltic  concrete  on  concrete  foundation  4th  Ave.  from  loth 
to  18th  St..  5th  Ave.  from  14th  to  18th  St..  «th  Ave.  from  11th 
to  18th  St.,  7th  Ave.  from  14th  to  16th  St.,  12th  St.  from  2d  to 
3d  Ave.  and  15th  St.  from  3d  Ave.  to  High  St.,  College  Point; 
also  for  improving  Sedgwick  St.  from  Hughes  St.  to  Sedg- 
wick PI. 

N.  J.,  Atlantic  City — (Official) — Bids  will  be  received  by 
Board  of  Chosen  Freeholders  of  Atlantic  County.  Memorial 
Hall,  South  New  York  Ave.,  until  11  a.m..  Mar.  8,  for  con- 
structing  Absecon-Atlantic   City    Blvd.      (See    adv.). 

N.  J.,  Boonton — Plans  being  considered  bv  Board  of  Chosen 
Freeholders   for   improving    Washington   and"    West   Main   St, 

N.  .1.,  Camden — (Official) — All  bids  received  Feb.  7  for 
constructing  Moorestown  Turnpike,  Camden  County,  rejected. 
New  bids  will  be  received  until  Mar.  6.  Noted  Jan.  27.  (See 
adv.) 

N.  J.,  Morristown — Board  of  Chosen  Freeholders  of  Morris 
County  contemplate  bond  issue  for  road  improvements,  also 
plan   to   ask   State   for  appropriation   of   $95,000. 

N.  J.,  Paterson — Board  of  Public  Works  has  applied  for 
appropriation  of  $85,000  for  street  improvements.  $30,000  of 
which  will  be  used  for  sewers.     H.  J.  Hardes.  City  Engr. 

N.  J,.  Stewartsville — Greenwich  Township  Committee  plans 
to  improve  road  from  Stewartsville  to  Bloomsbury  with  maca- 
dam. 

N.  J.,  Summit — Board  of  Chosen  Freeholders  plans  to  re- 
surface Springfield  Ave. 

N.  J.,  Trenton — Bill  presented  to  State  Legislature  asking 
for   $7,000,000    bond   issue    for   improving    highways. 

N.  J.,  Trenton — Hamilton  Township  Committee  plans  to  im- 
prove Liberty  St.   from   city  line   to   Kuser   Rd, 

Penn.,  .41toona — Pennsylvania  R.R.  contemplates  1  mi.  of 
road  between  Altoona  car  shop  yard  and  Juniata  shop  yard. 
Alexander  C.   Shand,   Philadelphia,   Ch.   Engr. 

Penn.,  Penbrook — City  Council  passed  ordinance  authoriz- 
ing paving  Main  St.  this  summer.  Bertram  Spiece,  Council- 
man. 

nel..  Dover — Bonds  for  $10,000  voted  by  Ke  t  County  Levy 
Court  for  improving  roads. 

Va.,   AltaVista — City   contemplates    improvi    g   streets. 

Va.,  Harrisonburg; — Citizens  will  vote  Mar.  21  on  $95,000 
bonds  for  construction  of  roads.  G.  P,  Coleman,  Richmond, 
State     Highway     Comr.       Noted     Jan.     27. 

Va.,  Lynchburg — (Official) — Bids  will  be  received  by  H.  L. 
Shaner,  City  Engr.,  until  noon.  Mar.  6,  for  improving  Main 
St.      (See   adv.). 

Va.,  Newport  News — See   item   under   "Sewers." 

Va.,  Petersburg — Bids  will  be  received  by  R.  D.  Budd. 
City  Engr.,  until  Feb.  29,  for  10,000  sq.yd.  concrete  paving, 
15,000  lin.ft.  concrete  curb  and  gutter  and  5,000  sq.yd.  granite 
block  paving. 

\'a.,  Richmond — Bids  will  be  received  until  Feb.  29  for  2%- 
mi.  macadam  road  from  city  limits  to  Three-Chopt  Rd.  and 
macadam  road  from  The  Brook  IV2  mi.  west.  G.  P.  Coleman, 
State  Highway   Comr, 

Va.,  Suffolk — City  will  improve  roads  and  sewers.  Esti- 
mated   cost,    $70,000.       R.    H,    Brinkloy,    City    Engr. 

W^.  Va.,  Beckley — Citizens  of  Beckley,  Trap  Hill  and  Shady 
Springs  Districts.  Raleigh  County,  petitioned  County  Court 
for  election  to  vote  on  $770,000  for  roads. 

W.  Va.,  Elkins — Election  will  be  held  about  Mar.  15  to 
vote   on    $225,000   bonds   for    road    work    in    Leadsville   District. 

W.  Va.,  Huntington — City  will  construct  12  mi.  of  side- 
walks, estimated  at  $200,000.  and  8  mi.  of  paving,  estimated  at 
$143,000.      A,    B.    Maupin,    City    Engr. 

W^.  Va.,  Parkersburg — (Official) — Bids  will  be  received  un- 
til Mar,  1  for  street  paving.  Estimated  cost,  $127,000.  T.  L. 
Higgs,  City  Engr.     Noted  Feb.  10. 

.     W^.  Va.,    Terra  Alta — Citizens  will  vote  Feb.  26  on   $200,000 
bonds  for  improving  roads, 

N.  C,  Burlington — Bids  will  be  received  until  Mar.  6  for 
paving  streets.     Estimated   cost,   $50,000. 

Gn.,  Aniericus — City  will  vote  Mar.  15  on  $30,000  bonds 
for  street  paving.     Noted  Jan.  27. 

Gn.,  Tifton — City  will  vote  on  $15,000  bonds  for  street 
paving.      Noted    Dec.    30. 

Fla.,  DeLnnd — Bids  will  be  received  by  S.  C.  Jordin,  County 
Clk.  until  2  p.m..  Mar.  20,  for  highwav  in  Halifax  Special 
Road  and  Bridge  District.  J.  B.  McCrary  Co.,  1408  Third 
National   Bank   Bldg..   Atlanta.   Ga.,   Engr. 
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I''li«.,    Ft.     l.iKidrrtlnlr — CUIzciiH     of    Hroward     ('oiiiity,     DIm- 

trlot    No.    1,   VI I   $  I  fill. 0(10   l.oiid.s   for  toikIh  ami   l)rl<lK'<^H.      II.   C. 

Davia,   lOimr.      Noli-U   Nov.    II    and    Uiu-.   2. 

Kin.,  K«.  I.iniil«T«lnle — lOlt-clloii  will  bo  hrUl  Mar.  IK  In 
Broward  Counl.v,  l>ls(rU-t  No.  2.  to  vote  on  $175,000  l)ond.s 
for  road.M  and   lirldncs.      11.   C    UavlM.   HiiKr. 

Kin.,  .liiokmiiivUlr — City  oont»'nii>luto.s  lnii>rovlnK  7th  St. 
botwm'ii  SllviT  and    Laura  .St. 

Kin.,  MlMiiil-  l>adi-  County,  DJHtrlct  No.  2.  will  vote  in 
Mliroh    on    ?  ITT., 000    hoiulH    to   con.Mtruct    roads. 

Kin.,  .ScbrlnK  t'onliact  will  br  awardrd  In  March  for 
npproxiniati'lv  HO.ooo  .>i(i.vd.  .s.ind  awplialt  paveniont  and  a  ml. 
concrct.'  or  Kranilo  cuib.  lO.ftlniati-d  cost,  lf.10,000.  II.  C. 
Urown,    iMa.vor.      Notod   Nov.    IS   and   .Ian.   27. 

Kin.,    Wniicluiln — City    will    pavo    12    nil.   of   sidewalks. 

AIn.,  «'nm<l«'n  lilds  will  be  reci-lved  by  Ulnlr  Hughes, 
County  Hd,  .Siiprrv..  until  Mar.  6,  for  10  ml.  clay  and  gravel 
or  clay  and   .sMUd    road. 

liH.,  Now  OrltMiuM — City  contemplates  expenditure  of  $1,- 
423,177    for  pavinn   <lurinn   year.      W.   .1.    Hardee,   City    Kn»fr. 

IVnn.,  ItlorrlNtown — City  retained  Henry  H.  Huvely,  Mc- 
Canlo.s.i  H1(1k..  Morrlstown,  to  prepare  i)lans  for  ro.ids.  K.stl- 
mated  eo.sl.  $ir.O,()00.   Noted  .Ian.  20. 

Trnii..  \\  Inelu-Ntfr— (Oniclal) — liid.s  will  be  reeeived  1).\ 
Franklin  County  Highway  Commission,  Winehester,  until 
noon.  Mar.  15,  for  constructlnK  approximately  125  ml.  maia- 
dam  roads  for  which  citizens  voted  .$.15<1,000  bonds.  S.  S. 
JSwan,   Chn.      Noted   Sept.  30.      (See  adv.). 

Ky.,  Covington — City  will  vote  Apr.  10  on  $200,000  bonds 
to    construct     roads    and    bridges. 

Ky..  Ilnrlnii — Citizens  voted  in  favor  of  $250,000  bonds  for 
ro.Td   construction.      Noted   Dec.   IG. 

Ky.,  I-n  Center — Ballard  County  will  Issue  $300,000  bonds 
for  roads. 

Ky.,  I.,onlMVllle — Ernest  Kettig-,  .Supt.  of  Parks,  submitted 
report  to  P.irk  Commissioners  recommending  resurfaciuK  of 
Southern    Parkway    with    macadam.      Estimated    cost,    .$21,001). 

Ky.,  MnyNville — Citv  Council  passed  ordinance  for  brick 
and  asphalt   pavinp.     Estimated  cost,  $100,000. 

Ohio,  Akron — Citv  Commissioners  will  pave  country  roads. 
Estimated   cost,   $225,000. 

Ohio,  Clevelnnd  HeiKhtM — ( Warrensville  post  office) — Hids 
will  be  received  by  H.  H.  Canfield,  Clk..  until  noon.  Mar.  7, 
for  constructingr  sidewalks  on  Kenllworth  and  Overlook  Rd. 
P.  A.  Pease  EnKineering  Co.,  804  Marshall  Bldg.,  Cleveland, 
Eng:r. 

Ohio,  Colnnilius — Election  will  be  held  Apr.  25  to  vote  on 
$l,97t),000  bonds  proceeds  of  which  will  be  used  for  widening 
Hish  St.  and  constructing  new  streets,  sewers,  water-works, 
bridges  and  collection  of  garbage  and  refuse.  Henry  Maetzel, 
City   Engr.     Noted   Feb.   3. 

Ohio,  Gnlion — (Official) — Bids  will  be  received  about  May 
1  for  paving  Grove  Ave.  Estimated  cost,  $30,000.  A.  F. 
Unckrich.  City  Engr.     Noted  Feb.  10. 

Ohio.  Hamilton — County  Commissioners  contemplate  im- 
provement of  Carthage-Hamilton  Rd.  and  Hamilton  Pike. 
Estimated    cost,    $3S7,000. 

Ohio,  Ironton — County  Commissioners  plan  to  repair  old 
roads  and  also  construct  new  ones. 

Oliio,  Lornin — Board  of  Commerce  recommends  paving  of 
West  Eiie  Ave. 

Ohio,    Marlon — City    contemplates    paving   East    Market    St. 

Oliio,  Snleni — City  Council  passed  ordinance  for  paving  7th 
St. 

Ohio,  Slinker  Heights — (Cleveland  post  office) — See  item 
under   "Water-Works." 

Ind.,  Biooniineton — Bids  will  be  received  by  Commission- 
ers of  Monroe  County  until  Mar.  7  for  3  gravel  roads  in  Clear 
Creek,  one  in  Periy  and  one  in  Richmond  Townships.  W.  F. 
Kinser,  Audr. 

Ind.,  Biuffton — Bids  will  be  received  by  Commissioners  of 
Wells  County  until  Mar.  11  for  brick  street  in  Biuffton,  stone 
road  in  Jefferson,  macadam  road  in  Lancaster,  stone  road  in 
Rockcreek,  stone  road  in  Union  and  Chester  Townships.  C.  T. 
Kain,  Audr. 

Ind.,  Brazil — Bids  will  be  received  by  Commissioners  of 
Clay  County  until  Mar.  8  for  stone  road  in  Perry  Township. 
William  O.  Graeser,  Audr. 

Ind.,  BroAvnstone — Bids  will  be  received  by  Commissioners 
of  Jackson  County  until  Mar.  6  for  gravel  road  in  Carr  and 
Owen  Townships.     Albert   Leudtke,   Audr. 

Ind.,  Colunibu.s — Bids  will  be  received  by  Commissioners  of 
Bartholomew  County  until  Mar.  8  for  gravel  roads  in  Union 
and   Harrison   Townships.      W.   H.   Scott.   Audr. 

Ind.,  Corydon — Bids  will  be  received  by  Commissioners 
of  Harrison  County  until  Mar.  10  for  gravel  or  macadam  road 
on  line  between  Taylor  and  Boone  Townships.  J.  L.  O'Bannon, 
Audr. 

Ind.,  CovinRton— Bids  will  be  received  by  Commissioners 
of  Fountain  County  until  Mar.  S  for  gravel  road  in  Wabash 
Township.     Hinman   W.   Newlin,   Audr. 

Ind.,  Decatur — Bids  will  be  received  by  Commissioners  of 
Adams  Countv  until  Mar.  S  for  macadamized  roads  in  Root, 
French    and    Monroe   Townships.      T.    H.    Baltzell,   Audr. 

Ind.,  Evansville — (Official) — No  bids  were  received  for  rock 
road  in  Center  Township.  C.  P.  Beard,  County  Audr.  Noted 
Jan.    27. 

Ind.,  Fowler — Bids  will  be  received  by  Commissioners  of 
Benton  County  until  Mar.  6  for  road  in  Pine  Township. 
J.  Francis  Lochard,  Audr. 

Ind..  Goshen — Bids  will  be  received  by  Commissioners 
of  Elkhart  County  until  Mar.  7  for  roads  in  Harrison  and 
Elkhart    Townships.      A.    R.    Bemenderfer,    Audr. 

Ind.,  Greencastle — Bids  will  be  received  by  Commissioners 
of  Putnam  County  until  Mar.  6  for  0,775  ft.  of  gravel  road 
in  Franklin  Township,  5,307  ft.  of  gravel  road  in  Russell 
Township   and   14.990   ft.   of   gravel   road   in   Clinton   Township. 


ind..  iliirtford— Contract  will  be  awarded  about  Apr.  1  for 
con.MlruelinK  Miacadam  roads.  lOHtlmated  cost,  $125,000.  |.'  |'. 
Wallaci'.  County    EuRr. 

Ind.,  liidliinniioIlM — Board  of  Public  Works  rejected  all  bldn 
for  furiil.-iliing  road  oil  for  1916.  New  bids  will  bo  received 
until    Mar.    <;. 

Ind.,  IndlnnnpollH — Hblw  will  be  received  by  CommisHlon- 
ers  of  Marion  County  until  M:ir.  10  for  concrete  road  In 
C(Miler    Township.       l,eo    i<.     i-'esler,    Audr. 

Ind.,  Kenllnnd  Itlds  will  he  received  by  (^ommlsslonerH 
of  Newloii  Cminly  unlll  Mai-.  (1  for  inacadam  roads  In  Wash- 
ln^ton,   Colfax   and    l.aUe   Townships       S.    U.    SIzelove,    Audr. 

Ind.,  l.awreiirelMirK  Hids  will  be  received  by  Commission- 
era  of  Dearborn  County  until  Mai'.  7  for  road  In  Clay  Town- 
ship.     Harry    10.    Lut  lieri.eck.   Auflr. 

Ind.,  MIohlKnn  City  —  Plans  being  prepared  for  paving  11th 
St.     from     Michigan    to    Chicago    St.       iOstlmated    cost,    $57,988. 

Ind.,  Muncle — Hids  will  b<!  received  by  F.  M.  Williams, 
Audr..  Delaware  County,  until  10  a.m..  Mar.  18,  for  county 
line    roiid. 

ind.,  IMew  CnHtle — City  will  Improve  ISth  St.  from  Thorn- 
burgh    .St.    to    Ist   Ave. 

Ind.,  OrlennN — Trustees  of  Orleans  Township  contemplate 
concrete    road    estimated    to    cost    $40,000. 

Ind.,  I'urtland — Bids  will  be  received  by  Commissioners 
of  .lay  County  until  Mar.  0  tor  3  brick  roads  in  Wayne  Town- 
ship,     .lohn    Bonifiis,    Audr. 

Ind.,  ItenNNflntT — Bids  will  be  received  by  Commissioners 
of  .Jasper  County  until  Mar.  6  for  stone  road  In  Wheatfleld 
Township.      Joseph    P.    Hammond,   Audr. 

Ind.,  .Salem — Bids  will  be  received  by  Commissioners  of 
Washington  County  until  Mar.  6  for  road  In  Franklin  Town- 
ship.      Ira    H.    Rutherford,    Audr. 

Ind.,  Sontli  Ilend — City  contemplates  expenditure  of  $140,- 
000  for  paving  Eddy  St.  and  Mishawaka  Ave.  and  $69,500  for 
paving   Indiana  Ave.     F.  J.  Anderson,  City  Engr. 

Ind.,  VerNnilles — Bids  will  be  received  by  Commissioners 
of  Ripley  County  until  Mar.  6  for  crushed  stone  roads  in 
Shelby   and    Franklin    Townships.      J.    Francis    Lochard,    Audr. 

Ind.,  WillianiMport — Bids  will  be  received  by  Commission- 
ers of  Warren  County  until  Mar.  6  for  gravel  road  in  Adams 
Township.      D.   H.    Moffitt,    Audr. 

Ind.,  Winamac — Bids  will  be  received  by  Commissioners  of 
Pulaski  County  until  Mar.  8  for  gravel  road.  W.  E.  Munchen- 
burg.  Audr. 

Ind.,  Winchester — Bids  will  be  received  by  Commissioners 
of  Randolph  County  until  Mar.  2  for  2  roads  in  Monroe  Town- 
ship and  1  in  Green  Township.     Charles  E.  Tillson,  City  Audr. 

Ind.,  Winchester — Bids  will  be  received  by  Commissioners 
of  Randolph  County  until  Mar.  2  for  2  mi.  of  stone  road  in 
Nettle  Creek  Township,  1  mi.  of  stone  road  on  line  between 
Nettle  Creek  and  Stoney  Creek  Townships.  Charles  E.  Till- 
son,  City   Audr. 

III.,  Decatur — Plans  approved  by  Board  of  Local  Improve 
ments  for  paving  Green,  Van  Dyke  and  West  King  St.  Esti- 
mated   cost,    $40,730.      P.    T.    Hicks,    City    Engr. 

III.,  East  St.  Louis — City  plans  to  pave  36th  St.  Estimated 
cost,    $26,635.      E.    F.    Harper,    City    Engr. 

Hi.,  Freeport — Citizens  will  vote  on  $850,000  bonds  for  im- 
proving  roads. 

HI.,  Geneva — Harvard-McHenry  County  plans  to  pave  vari- 
ous streets.      Estimated   cost,   $100,000. 

III.,  Kankakee — Citizens  will  soon  vote  on  bond  issue  for 
hard   roads.     H.  A.   Sylvester,  City  Clk. 

III.,  Marshall — Board  of  Local  Improvements  adopted  plans 
to   pave   East  and   West  Main   St.,   South   6th   St.   and   4   alleys. 

HI.,  Uulncy — Road  Commissioners  requested  City  Council 
to   widen   Harrison    St.      P.   L.    Hancock,    City   Engr. 

III.,  Peoria — Citizens  contemplate  paving  McClure  Ave. 
from    University    to    Pacific    Ave.      L.    D.    Jeffries,    City    Engr. 

HI.,  Springrfield — Press  reports  state  County  Supervisors 
may  be  asked  to  call  election  to  vote  on  $1,500,000  bonds  for 
road  work. 

Wis.,  Appleton — County  plans  to  call  election  to  vote  on 
$700,000   bonds   for   road   work. 

Wis.,  Green  Bay — Citizens  will  vote  on  Apr.  4  on  $650,000 
bonds   for   90   mi.    of   concrete   roads.      Noted   Feb.    10. 

Wis.,  Richland  Center — Bids  will  be  received  by  Com- 
mittee of  Public  Works  until  2  p.m.,  Mar.  7,  for  paving  Hasel- 
tine.   Church  and   North   Center   St.      H.   C.   Abbott,   City   Engr. 

Wis.,  Washburn — Contract  will  soon  be  awarded  for  pav- 
ing  BayHekl    St.      Noted    Feb.    10. 

Wis.,  West  Allis — Plans  prepared  for  paving  National  Ave. 
and  Greenfield  St.  with  creosoted  block  and  macadamizing 
Mitchell  St.  and  60th  Ave. 

Iowa,  Carroll — Bids  will  be  received  by  J.  A.  Dougherty, 
City  Clk..  until  8  p.m..  Mar.  2,  for  paving  number  of  streets. 
G.  C.  Beiter,   City  Engr. 

Iowa,  Mason  City— Contract  for  paving  streets  will  soon 
be  awarded.  Estimated  cost,  $500,000.  F.  P.  Wilson,  City 
Engr. 

Iowa,  Muscatine — County  plans  to  construct  2%  mi.  of 
proposed  Keokul^  Lake  Rd. 

Minn.,  Duluth — County  Commissioners  contemplate  expen- 
diture of  $615,000  for  constructing  roads  and  bridges  in  7 
districts. 

Minn,,  Eveleth — Contract  will  be  awarded  about  May  I 
for  paving  Jones  St.  and  McKinney  Ave.  Estimated  cost, 
$20,000.     C.  H.  Williams.   City  Clk.     Noted  Jan.   20. 

Minn.,  Moorhead — City  contemplates  paving  8th  St.  Esti- 
mated cost,   $20,000. 

Minn.,  Two  Harbors — County  Commissioners  contemplate 
expenditure    of   $50,000    for   road    work.      J.    P.    Paulson.    Aud  '. 
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Minn.,  AVinona — Press  reports  state  approximately  100  mi. 
of  state  roads  will  be  constructed  in  Winona  County.  C.  W. 
Andling,   County  Audr. 

Ktiu.,  Arcadia — City   will   pave   portions   of   several   streets. 
Kan.,   AtchLson — County    contemplates    $500,000    bond    issue 
ror   road   worlc.      S.    K.    McCrery,    County   Enfir. 

Kan.,  Olathe — County  Commissioners  will  construct  rock 
road  from  Kansas  City  to  Jackson  County. 

Kan.,  Seneca — City  plans  to  pave  about  20  blocks.  C.  C.  K. 
Scoville,    Pres.    Commercial    Club,    interested. 

Kan.,  Wichita — County  Commissioners  contemplate  sand 
clay  or  oiled  road  between  Wichita  and  Kldorado. 

S.  D.,  Sioux  Falls — (Official) — Contract  for  gradinf?  East 
Sioux  Falls  Kd.  will  not  be  awarded  until  some  time  in 
March.     H.   H.   Howe,  County  Audr.     Noted  Jan.   27. 

S.  D.,  Sioux  Falls — City  has  had  plans  prepared  for  paving 
18th  St.     F.  B.  Howe,  City  Engr. 

S.  D.,  Yankton — Ronds  for  $50,000  voted  by  citizens  for 
paving   44    blocks   in    residential   section. 

Mo.,  Chillicothe — City  will  improve  Irving  Ave.  and  Elm- 
dale   Rd.      Jewell   Miller,   City   Clk. 

Mo.,  Kansas  City — City  will  macadamize  Arlington  Rd. 
near  Mt.   Washington   to   18th   St. 

Mo.,  Kansas  City — Citizens  contemplate  paving  Blue  Springs 
Rd.    north    to    Spring    Branch    Rd. 

Mo.,  Richmond — According  to  press  reports  citizens  plan 
to  pave  portions  of  3  streets. 

Mo.,  Sprin^fleld — Billings  Special  Road  District.  Christian 
County,  voted  in  favor  of  $40,000  bonds  for  road  construc- 
tion. 

Ark.,  Pine  BlufT — Citizens  contemplate  sidewalks  on  Cyp- 
ress  St.    between    6th   and   13th   Ave.      F.    R.   Allen,   Engr. 

Ark.,  Texarkana — City  will  pave  streets  in  District  No. 
20.      Estimated    cost,    $200,000. 

Ark.,  Walnut  RidKe — City  plans  to  call  election  to  vote  on 
bonds  for  constructing  macadam   road. 

Tex.,  Amarlllo — Attorney  General  approved  bond  issues 
of  $40,000  for  street  paving,  and  $10,000  for  sewer  work. 
Noted  Sept.   23. 

Tex.,  Brackettville — Bonds  for  $80,000  sold  by  Commission- 
ers  of   Kinney    County   for   road   work. 

Tex.,  Fdinburg — Hidalgo  County  contemplates  voting  on 
$300,000  bonds  to  improve  roads  linking  border  with  Corpus 
Christi-San  Antonio-Houston  highway;  Brooks,  Starr  and 
Cameron    Counties   will    cooperate.      Noted    Feb.    17.     . 

Tex.,  Galveston — City  Council  passed  resolution  for  paving 
of  Harrisburg  Rd.  from  Oak  Lawn  to  city  limits.  A.  T. 
Dickey,    City    Engr. 

Tex.,  Houston — City  contemplates  paving  portion  of  Milam 
St.      Ben    Campbell.    Mayor. 

Te.x.,  Lagrrange — Fayette  County  Commissioners,  Dist.  No. 
1,  will  vote  Mar.  8  on  $200,000  bonds  for  constructing  73  mi. 
of  gravel  roads.     Noted  Dec.   30. 

Tex.,  Mercedes — County  Commissioners  Court  plans  to  call 
election  to  vote  on   $300,000   bonds  for  road  work. 

Tex.,  Waelder — Citizens  defeated  $75,000  bonds  for  con- 
structing portion  of  San  Antonio-Galveston  Highway  and 
improving  other  roads.     Noted  Jan.  6. 

Ida.,  W^allaee — Bids  will  be  received  until  Feb.  28  for  pav- 
ing streets.  Estimated  cost,  $120,000.  George  W.  Walker, 
City  Clk. 

Ariz.,  Flagstaff — City  plans  to  pave  business  district  and 
construct   sidewalks   in    residential    section. 

Ariz.,  Gila — Bids  will  be  received  by  County  Commission- 
ers until  Mar.  1  for  6  mi.  of  paving.  R.  G.  Thomas,  County 
Engr.      Noted    Nov.    11    and    Dec.    2. 

AVash.,  Centralia — City  Commissioners  will  create  improve- 
ment district  for  constructing  cement  sidewalks  covering  the 
entire    city.      Work    will    be    started    about    Apr.    1. 

Wa.sh.,  Goldendale — Bids  will  be  received  about  Mar.  1  for 
improving  4  mi.  of  highway  from  center  of  business  district 
at  Lyle.  Estimated  cost,  $25,000.  Lyman  W.  Ward,  County 
Engr. 

AVash.,  Monte.sano — Bids  will  be  received  by  County  Com- 
missioners about  Mar.  20  for  extending  Riverdale  Rd.  Esti- 
mated cost,  $23,790.  George  D.  Robertson,  County  Engr. 
Noted  Jan.  13. 

Wash.,  Orottno — City  Council  passed  ordinance  providing 
for  concrete  streets  in  business  district.  Estimated  cost, 
$12,000. 

Wash.,  Rltaville — City  contemplates  approximately  20,000 
sq.yd.    of   paving. 

Wash..  Seattle — Bids  will  soon  be  received  by  Board  of 
Public  Works  for  paving  12th  Ave.,  N.  E.  Estimated  cost, 
$25,099.       A.     H.     Dimock,     City     Engr. 

Ore.,  Astoria — Citv  plans  to  hard-surface  and  plank  9th 
and  10th  St.     G.  T.  McCrean,  City  Engr. 

Ore.,  Marshfield — (Official) — Plans  being  prepared  for  im- 
proving Central  Ave.  from  4th  to  14th  St.;  also  for  paving 
Central  Ave.   from  8th  to   11th  St.     Noted  Dec.   23. 

Ore.,  Portland — Citv  plans  to  pave  East  Glisan  St.  a  dis- 
tance   of    25    blocks.      Philip    H.    Dater,    City    Engr. 

Calif.,  Lakeport — E.  Goodwin,  State  Rd.  Engr..  Sacrament*, 
has  made  preliminary  surveys  for  Lake  Yolo  State  Rd.  to  con- 
nect   Lower    Lake    with    Rumsey.      Estimated    cost,    $100,000. 

Calif.,  Santa  Ana — See   item   under  "Bridges." 

Calif.,  Santa  Clara — Bonds  for  $45,000  sold  for  paving 
Homestead  Rd.  and  completing  State  Highway.     Noted  Jan.   6. 

Calif.,  Susanville — (Official) — Citizens  voted  in  favor  of 
$15,000  bonds  for  street   improvements.     Noted  Jan.  27. 

Ont.,  Ottawa — CarUton  County  Council  contemplates  expen- 
diture of  $60,000  for  constructing  macadam  roads.  Charles 
McNab,  Nicholas  St.,  Clk. 


Ont.,  Wetland — City  Council  will  construct  about  20  ml. 
roads.  Estimated  cost,  $101,000.  James  Shepard,  Queenston, 
Ont.,   Supt. 

Uids  In  and  Contracts  Awarded 
N,  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Bids  were  received  Feb.  9  for  furnishing  and  delivering  10,000 
cu.yd.  asphaltic  wearing  sand  as  follows:  Charles  W.  Crane, 
17  Battery  PI.,  $9,000;  Frederick  Starr  Contracting  Co.,  1784 
Broadway,  $11,250;  Hanscombe  Harbor  Transportation  Co., 
$11,800. 

IV.  J.,  Camden — (Official) — Contract  for  constructing  Gren- 
lock  Rd.  awarded  to  JOHN  R.  BATES,  Laurel  Springs,  N.  J. 
Estimated  cost,  $26,277.  Fred  W.  George,  City  Clk.  Noted 
Jan.   27. 

IV.  J.,  Cape  May  C.  H.— HARRY  P.  WILLIS,  at  $87,545, 
awarded  contract  for  repairing  and  reconstructing  4  mi.  of 
Holly    Beach    Rd. 

Va.,  Staunton — Contract  for  macadamizing  River  Rd. 
awarded  to  CALVIN  &  GIB.SON,  Culpeper.  About  $20,000 
available  for  this  purpose.     Noted  Jan.  6. 

Ga.,  Savannah — (Official) — Contract  for  paving  49th  St.  will 
not  be  awarded.  Work  will  be  done  by  day  labor.  E.  R. 
Conant,    City    Engr.      Noted    Feb.    10. 

Fla.,  Clearwater — (Official) — Contract  for  grading,  paving, 
curbing  and  guttering  Turner  St.  awarded  to  GEORGIA 
ENGINEERING  CO.,  Augusta,  Ga.  Estimated  cost,  $7,021. 
Noted    Feb.    3. 

Fla.,  Dunedin — (Official) — Contract  for  paving  and  curbing 
a  number  of  streets  awarded  to  EDWARDS  CONSTRUCTION 
CO.,  Tampa,  Fla.  Estimated  cost,  $25,510.  Joseph  N.  Drew, 
City   Engr.     Noted   Jan.   27. 

Fla.,  Starke — (Official) — Contract  for  street  paving  awarded 
to  JOHN  BURNHAM  &  CO.,  Chicago,  111.  Estimated  cost, 
$45,097.     C.   A.    Futch,   Town   Clk.      Noted   Oct.    14. 

Ohio,  Cleveland — Board  of  Control  awarded  contracts  for 
paving  as  follows:  Jennings  Rd.,  C.  W.  JACKSON,  at  $11,877; 
Prospect  Ave.  from  East  22d  to  East  30th  St.,  GAWXE  CON- 
TRACTING CO.,  at  $19,068;  Prospect  Ave.  from  East  30th  to 
East  40th  St.,  MANSON  CO.,  at  $25,104.  Robert  Hoffman,  City 
Engr. 

Ohio,  Youngstown — Contract  awarded  to  MAHONING  CON- 
TR.\CTING  CO.,  Youngston,  at  $12,950  for  riprap  paving  at 
Milton  Reservoir. 

Ind.,  Angola — No  bids  were  received  Feb.  8  for  road  in 
Steuben  Township.     F.  C.  Dewey,  County  Audr.     Noted  Jan.  27. 

Ind.,  Columbus — (Official) — Contract  for  roads  awarded  as 
follows:  In  Rock  Creek  to  G.  T.  NUGENT,  Hartsville,  Ind., 
at  $7,635;  in  Sand  Creek  to  LEROY  JORDAN.  Columbus,  Ind., 
at  $6,495;  in  Cliffy  Township,  to  WILLIS  RUSSELL,  Eliza- 
bethtown,  Ind.,  at  $5,399.  Lloyd  Rogers,  City  Engr.  Noted 
Jan.   27. 

Ind.,  Crawfordsville — (Official) — Contract  for  roads  in  Coal 
Creek.  Union  and  Walnut  Townships  awarded  to  REICHARD 
&  SCRIBNER,  Crawfordsville.  Ind.  Estimated  cost,  $36,200. 
Milton  L.  Nees,  City  Engr.     Noted  Jan.   27. 

Ind..  Decatur — Contracts  for  roads  awarded  as  follows: 
Amstutz  &  Neuhauser  Rd.  to  SMITH  &  MATHYS,  at  $4,990; 
George  W.  Miller  Rd.  to  W.  B.  MARTIN,  at  $7,100;  Adam 
Rieberstein  Rd.  to  HARRY  MESHBERGER,  at  $3,289;  Abe 
Stoneburner  Rd.  to  L.  W.  FRANK  &  SON,  at  $5,992;  Robert 
Speicher  Rd.  to  BUCKMASTER  &  HUEY,  at  $,S,658;  John  Car- 
penter Rd.  to  DAVID  GERBER,  at  $3,450;  Elmer  Eley  Rd.  to 
SMITH  &  MATHYS.  at  $4,100;  A.  F.  Thieme  Rd.  to  L.  W. 
FRANK  &  SON,  at  $6,933;  Warren  Jones  Rd.  to  CHARLES 
McAFEE,  at  $3,926;  John  Appleman  Rd.  to  MICH.^EL  MILLER, 
at  $1,549;  John  Smith  Rd.  to  CRUM  &  STONEBURNER,  at 
$3,394;   John   Pearson   Rd.   to  LYBARGER   &   PUSEY,   at   $4,882. 

Ind.,  Goshen — Countv  awarded  contract  for  5  mi.  gravel 
highway  in  section  of  Elkhart-Bristol  Rd.  to  W.  W.  HATCH 
&   SONS   CO.,   Goshen,   at    $30,890. 

Ind..  Indianapolis — (Official) — -Contract  for  gravel  road  in 
Pike  Township  awarded  to  BOONE  CONSTRUCTION  CO., 
Lebanon,  Ind.  Estimated  cost,  $4,224.  Charles  Chaney,  County 
Surv.     Noted  Jan.  27. 

Inil.,  Kokonio — Contract  for  road  in  Center  Township 
awarded  to  H.  H.  STEWART  CONSTRUCTION  CO.,  Kokomo, 
at  $16,650.     Noted  Jan.  27. 

Ind.,  Laporte — (Official) — Contract  for  George  W.  Rine- 
hart  Rd.  awarded  to  JAKE  ACKERMAN  &  CO.,  Laporte,  Ind. 
Estimated  cost,  $8,765;  for  James  Ringer  Rd.  to  MOYER  & 
GOODALL,  Laporte,  Ind.  Estimated  cost,  $16,775.  Harry  H. 
Miles,  City  Engr.     Noted  Jan.   20. 

Ind.,  Mt.  Vernon — Contract  for  6  county  roads  awarded  to 
THOMAS  &  THOMAS,  Mt.  Vernon,  one  road  to  C.  D.  WHITE  & 
CO.,   Evansville. 

Ind.,  Peru — Contract  for  concrete  road  in  Peru  Township 
awarded  to  RAY  N.  SULLIVAN,  Peru,  at  $11,450.  Noted 
Oct.   28. 

Ind.,  Shelbyville — (Official) — Contract  for  county  line  road 
awarded  to  BENTLEY  &  HILL,  Greenfield,  Ind.  Estimated 
cost,   $S,898.      G.   C.   Winslow,   City   Engr.      Noted   Jan.    20. 

Ind.,  Wabash — F.  P.  Kircher,  County  Audr..  awarded  con- 
tracts for  road  work  to  GROSNICKLE  CONSTRUCTION  CO., 
North  Manchester,  at  $3,667;  B.  TEMPLE.  Somerset,  at  $7,490, 
and  E.  HUFFMAN  &  SON,  Warren,  at  $12,170. 

Mich.,  Detroit — Lowest  bids  received  for  furnishing  city 
with  creosoted  paving  block  submitted  by  Colonial  Creosote 
Co.,  at  $1.45  per  sq.yd.  for  16  lb.  treatment  and  $1.67  per  sq.yd. 
for  20  lb.  treatment,  and  Republic  Creosote  Co.,  at  $1.49  and 
$1.59,  respectively.  Contract  will  amount  to  $232,000.  R.  H. 
McCormick,  City  Engr. 

III.,  Kankakee — Contract  for  paving  Schuyler  Ave.  and  Sta- 
tion St.  awarded  to  P.  P.  COUGHLIN.  Chicago,  111.  Estimated 
costs   (a)   $11,233;   (b)   $14,628.     R.  D.  (3regg,  City  Engr. 

AVls.,  Manitowoc — Rids  received  Feb.  3  for  paving  Sth, 
Franklin  and  13th  St.  from  Murphy  Construction  Co.,  at 
.$6S.00O  for  brick;  J.  Rasmussen  &  Sons,  Oshkosh.  at  $56,000  for 
asphalt;  Murphy  Construction  Co.,  $S0,000  for  creosote  blocks. 
Noted  Jan.   20. 
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lOHii.    lllMHoiirl    \  Hlley  — (Omclnl) — Contnicl    for    navlnK    10,- 

000  «i|.vil,  iiwartl..!  lo  H.  1{.  N'KWTON.  Ml.s.sourt  Vall.-y.  K.stl- 
liiated   LOM.  t'.Hi.Asi).     S.    It.   WlllianiH.   L'lty   e"lk.      Not.'.l   .laii.    20. 

Knii..  Kliloriiilii — (.'ontiatt  for  i>avliiK  about  2:i  IiIuiU.m  of 
cltv  awanlL'il  to  A.  .lAICK.'^  ("(i.,  :,{)s  Aiiu'ilcaii  ISaiik  lildK-. 
KaiixaM  City,   at   about   $."i().000.      .Noli'il   Jan.    13. 

Klin..  Krii' — (DtlU'lal) — (.'oiitiart  for  Ki'adlliR.  tui-l)lnK  luul 
pavliiK  Main  .st.  awarcli'il  to  I'lOUltY  TAYI.OU,  t'hanute.  Kan. 
Kstlinutoil  cost.  $51,.S73.  CharlfB  I'ralt,  ("Ity  lOnnr.  Notod 
Feb.   3. 

S.  D.,  MItrhrll — (Dltlclal) — Contract  for  29,000  sii.yd.  con- 
crete, asiiliivllic  concrete  or  wood  block  i)avement  awarded 
to  C.  H.  ATKINSON,  Watertown.  S.  H.  Smith,  City  lOnRi'- 
Not.d    Keb.    3 

'IVx..  Sun  .\m«inl»— Pontracts  for  pnvInK  2fi  HtreotH  awar<led 
to  \Vh;.'<Ti:K.\  I'AVl.NC  CO..  OklMlionia,  Okla.,  at  $i;iri,000: 
l'\'.\l.l>l';  KOCK  .\SrilAI.T  CO.,  at  $(;i,000,  and  COl.OAZII'IK 
C<.>N."^'rKrcTU>.\    CO.,    at    $20,000.       Noted    Jan.     13. 

UnMli.,  SeiiUle — Low  bldder.s  for  pavlnK  S.^th  St.  wore  as 
follows:  Colucclo  iV  NIblet,  1101  l.ane  St.,  Seattle,  $11, "J  10; 
Jahn  \-  Co..  Pioneer  Blk..  Seattle,  $  is, 777;  1".  J.  McIIurH,  3rd 
Ave.    N.    and    Mercir    St.,    Seattle.    $17,136. 

Cnlir..  IjOm  .ViiKolfN — Cont'Mct  for  IniprovlnK  Bellevue  ,\ve. 
between  Kcbo  Park  and  Lake  .Shore  Ave.  awarded  to  FAIK- 
CHILO-GILMOHIO-WILTON  CO.,  I'aclllc  Klectric  BldK-.  Los 
AoKele.-!.       Kstiniated    cost,    $6,72"J. 

•  nlir.,  I.OM  AnKeli'N — Contract  for  Improving:  Cameron  l..ane, 
betw<M-n  (irand  Ave.  and  Hope  St.,  awarded  to  FAIUCHILD- 
01L.\10UK-\VlLTt)N  CO.,  Pacific  BldK-,  Los  Angeles.  Ksti- 
niated  co.st.    $.".,115. 

Cnlif..  Snn  Dleico — Contract  for  pavinK,  cement  curbs,  sut- 
ler and  walks  on  Chatsworth  Blvd.,  awarded  to  E.  E.  Mc- 
ALPIN.      K.stiniated  cost.   $17,327. 

Cnlif.,  South  Siin  FrnneiNco — Contract  for  paving  number 
of  citv  streets  awanhd  to  D.  O.  CHURCH  CO.,  57  Post  St., 
San  Francisco,  at   $3G,93S. 

Ciillf.,  Ventura — C.  H.  Hudson,  Trust  and  Savings  Bldg.,  Los 
Angeles,  at  $25,500,  subniittid  lowest  bid  for  grading  and 
constructing  culverts  on  Matilija  Kd.  along  west  side  of 
Ventura  River. 

INDISTK14L    WORKS 
I'roposert  Work 

N.  H.,  Jlaiiehe.ster — Plans  being  prepared  by  J.  Edward 
Baker.  Arch.,  for  4-story,  45.\150-ft.  factory  for  Willard  H. 
GrifCen  Shoe  Co.     Estimated  cost.  $30,000. 

MnsH.,  Holyoke — German  American  I'rinting  Co.  will  build 
2-story  factory.  Estimated  cost,  $10,000.  George  P.  B.  Alder- 
man &  Co.,  Arch. 

Ma.ss.,  Lowell — Appleton  Manufacturing  Co.  will  build  5- 
story,  75xl91-ft.  plant.     Estimated  cost,  $100,000. 

Mass..  Xewburyport — Plans  bein.g  prepared  for  3-story.  50x 
90-ft.  reinforced-concrete  factory  for  Newburyport  Building 
Association.     Edwin  S.  Dodge,  15  Exchange  St..  Boston,  Arch. 

Couu.,  Xew  ili.ven— (Official) — Bids  will  be  received  about 
Mar.  1  by  C.  Pj  Townsend.  Arch.,  129  Church  St.,  for  4-  or  5- 
storv  warehouse  for  Bronson  &  Townsend  Co.,  294  State  St. 
Estimated  cost,  $60,000.     Noted   Feb.  3. 

Conn.,  Neiv  Haven — Plans  being  prepared  for  addition  to 
plant   of   Morley   Button   Co.      Estimated   cost,   $100,000. 

N.  Y..  Albanv — Preliminary  plans  being  prepared  by  Puller 
&  Robinson  Co..  95  State  St.,  for  4-story  reinforced-conciete 
warehouse  at  Church  and  Herkimer  St.  for  Globe  "Warehouse 
Corporation.  Estimated  cost,  $60,000.  Thomas  Ward,  Jr.,  443 
Broadway,   Pres.     Noted   Feb.   3. 

N.  Y.,  .Vlliany — Permit  granted  to  AV.  H.  S.  Hamill  Co.  for 
warehouse  on  Manning  Blvd.     Estimated  cost,  $10,000. 

X.  Y.,  Buffalo — American  Bcdv  Co.  plans  addition  to  plant 
at  1271  Niagara  St.     Estimated  cost,  $10,000. 

!V.  Y.,  Buffalo — F.  N.  Burt  Co.  plans  addition  to  factory  at 
1492  Niagara  St.     Estimated  cost,   $15,000. 

N.  Y.,  Buffalo — Danahv  Packing  Co.  will  build  4-story  cold 
storage  plant  at  25  Metcalfe  St.     Estimated  cost,   $20,000. 

N.  Y..  Buffalo — Plans  prepared  by  H.  P.  Henschien.  Arch., 
37  TA'est  Van  Buren  St..  Chicago.  111.,  for  8-story,  80xll6-rt. 
warehouse  and  3-story.  42x71-ft.  oil  storage  buildin.g  at  Fill- 
more  Ave.   and   William   St.   for   Jacob   Dold   Packing  Co. 

N.  Y.,  Buffalo — Plans  prepared  for  4-story.  34xl46-ft.  fac- 
tory at  Seneca  and  Wells  St.  for  Mentholatum  Co.,  146  Sen- 
eca" St. 

N.  Y.,  Buffalo — John  P.  Sullivan  will  build  2-story  storage 
building  at  922  Jefferson  St.     Estimated  cost.  $10,000. 

N.  Y.,  Eastwood — Western  Twist  Drill  Co.  will  build  fac- 
tory  on   James   St. 

N.   Y.,  Elmira — (Official)- — Bids  will   be   received   about   Mar. 

1  for  2-storv,  25xl37-ft.  storage  building  for  Empire  Produce 
Co.  Estimated  cost.  $18,000.  Otis  Dockstader  &  Son,  105  West 
Church  St.,  Arch.     Noted  Feb.  3. 

X.  v.,  Pultonville — N.  Y.  &  N.  H.  Textile  Co.  contemplates 
2-  or  3-storv,  55xl60-ft.  factory  on  River  Rd.  Estimated  cost, 
$50,000.     Clarence  H.  Knapp,   Saratoga  Springs,   Pres. 

N.  Y..  New  York — (Borough  of  Brooklyn) — Plans  being 
prepared  bv  Irving  Feinberg,  423  Pennsylvania  Ave.,  for  2- 
story  lOOxiOO-ft.  garage  and  office  building  on  Bedford  Ave. 
for  Emkay  Realty  Co.      Estimated  cost,   $15,000. 

N.  Y.,  New  York — (Borouch  of  Brooklyn) — Plans  prepared 
bv  Shampan  &  Shampan.  772  Broadway  (Borough  of  Man- 
hattan) for  1-storv.  55xl00-ft.  garage  on  24th  St.  for  Ed- 
ward   Schenk,    159    25th    St.      Estimated    cost,    $25,000. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official) — - 
Tremont  Silk  Mills.  42S  4th  Ave.,  contemplates  fi-story,  40x 
97-ft  factory  on  174th  St.  Estimated  cost,  $70,000.  Buchanan 
&  Fox,  30  East  42nd  St.,  Arch. 

N.  Y.,  New  York — (Borough  of  Queens) — Plans  being  pre- 
pared by  Ballinger  &  Perrot.  1328  Broadway  (Borough  of 
Manhattan),  for  6-story.  80x340-ft.  reinforced-concrete  fac- 
tory with  1-story,  50xl70-ft.  extension  for  Philip  H.  Linde- 
geo'n. 


N.  v..  \\iilil<-ii  .MilUi-Alkiiihead  Co.,  Inc.,  will  build  fac- 
tory   at    Wabbii. 

M.  .1..  llH>onn«>  Crucible  Steel  Co.,  South  .'Ith  St.,  will 
build     plaiil.       lONIiniated    i-ost,    $SI),(IOO. 

\.  J..  <;raHMclll-  I'l.ins  being  pn-pared  for  addition  to  jilant 
of    (ira.M.s.lll    Chenilcal    Co,    Cbveland,    Ohio.       Estimated    cost, 

$75,000. 

\.  .1.,  Trenton- -PlanH  being  preiiiircd  for  3-Htory,  C0x250-ft. 
rclnrorccil-concrcte     factory    building    for    Chamber    of    Com- 

I'enn..  t'lalrlon — United  .States  Steel  tjoriioratlon  plans 
l.,MMi   by -piodiicl   i-oki'   ovi'ii.M.      Estimated   f»»t,   .$15,000,000. 

IN-iiii.,  Kastoii  Northamiitoii  Silk  Co.  iilans  factory 
biilldliii^s  at  Ann  and  St.  Joseph  SI.  lOHllinalecl  cost  between 
5i.'iO,0(M)   and    $75,0011. 

I'tMin..  I.aneaNtcr — Miiyuk  Bros..  I 'liibub  Ijilil.-i,  will  build 
<-igar  factory.      l':stlmate(I  cost,   $75,iMiii 

I'eiiii..  l.liieMvtIlt — lOdvvard  10.  Rleck  Co.,  Pittsburgh,  will 
build    iriiik    i>laiit   at   LlnesvlUe. 

reiiii.,  >lelveeN|iort — Plans  being  prepared  for  addition  to 
jilarit  (>r  .N'.itioiial  Tiihi.  Co.     Noted  Oct.   14. 

I'enn.,  IMillaileliihlH — I'l.uiH  prepared  bv  Herman  Miller. 
Aidi.,  for  3-story.  44xllO-ft.  factory  at  Wood  and  7lh  St.  for 
Central    MachiiU'   Co. 

IVnn..  I'lilla<lel|ililii — Plans  being  prepared  by  Fred  N. 
Gri'lsle.  .\ich..  Lafavctte  lildg.,  for  2-stoiv.  40xI02-ft.  ware- 
hom^e  at  431  Spruce  St.  for  Feldelson  &  Co.,  230  South  Dar- 
ren  St. 

tVnn.,  I'lillndelphin — Plans  prepared  by  H.  E.  DeHoff,  Arch., 
fo"  d.alry  plant  at  1211  North  4th  St.  for  Jones  Dairy  Co. 
Noted   Jan.    27. 

renii.,  i'ltfMliiirgli — Plans  being  prepared  by  C.  D.  Cooley 
Co..  Arch,.  Century  Hldg.,  Pittsburgh,  for  1-  and  2-story  plant 
at  Pennsylvania  and  Allegheny  Ave.  for  Allegheny  Dairy  Co. 
lOstimated   cost.   $12,000. 

Mil.,  itnltiniore — I'.altimore  Drydock  and  Shipbuilding  Co. 
plans   to    iiniiiove   plant.      Estimated   cost,   $500,000. 

M<1.,  Biiltiinore — Raymond  Concrete  Pile  Co.,  425  Munsey 
Bldg.,   contemplates  i.lant  and   wharf  on  Colgate  Creek. 

Va..  ttiinntloo — (Jiiantico  Co.  pl.ans  to  build  plant  on  Rappa- 
hannock River.  Eldridge  Jordon,  Real  Estate  Trust  Bldg., 
Washington.   I).   C.   Mgr. 

W.  Va.,  Beach  Bottom — (Wellshurg  post  office) — Bids  will 
soon  be  received  fur  rolling  mill  for  Whitaker-Glessmer  Co. 
Est'mated  cost.  $1,000,000.     Noted  Jan.  20. 

AV.  Va..  Falrni<;nt — Baltimore  &  Ohio  Railroacl  Co.  plans  to 
build  car  wheel  shop.     F.  L.  Stuart,  Baltimore,  Md.,  Ch.  Engr. 

W.  Va..  Iiiimherport — Bids  will  soon  be  received  for  GOx 
140-ft.  factorv  for  Mound  CMty  Cut  Glass  Co.,  Moundsville. 
Estimated   cost.    $15,000. 

^V.  Va.,  New  Ciimberlaiiil — National  Steel  Castings  Co.  will 
build  foundry  on  Ward  Estat<>.  Estimated  cost,  $200,000.  E.  E. 
Kramer,  Pittsburgh,  Penn..  interested. 

W'.  Va.,  Williamson — Plans  being  prepa'ed  by  M.  R.  Car- 
penter, Arch.,  62  Pickering  Bldg..  Cincinnati.  Ohio,  for  1-  and 
2-story  cold  storage  plant  for  Williamson  Light  and  Ice  Co. 
Estimated    cost,    $50,000. 

Ca.,  .Athens — .\thens  Board  of  Trade  contemplates  under- 
wear factory.      Estimated  cost,   $75,000. 

(ia.,  Atlanta — Centralia  Creamery  Co.  wi'l  build  factory. 
Estimated  cost.   $100,000.     H.  Lee,  Centralia,   111.,   Mgr. 

Ga..  Augusta — McPadden  Bros.,  Philadelphia.  Penn..  and 
Rogers  Co,,  Norfolk,  Va.,  plans  to  build  cotton  compress  and 
warehouse  at  Augusta.      Estimated  cost,  $250,000. 

Ga.,  Stateshoro — Citizens  plan  to  build  packing  plant.  Esti- 
mated  cost,   $100,000.      S.   T.   Grimshaw.    interested. 

Miss..  .laekson — Illinois  Central  R.R.  contemplates  re-icing 
plant.      Estimated   cost.    $60,000. 

Miss..  M'oodville — R.  E.  Thompson.  Wilson,  L.i.,  contem- 
plates establishing  ice  plant  at  Woodvillc 

La..  Baton  Rouge — Zazoo  &  Mississippi  Valley  R.R.  plans 
roundhouse.  Estimated  cost,  $25,000.  A.  H.  Egan,  Memphis, 
Tenn.,  Gen.   Supt. 

Ky.,  Louisville — Illinois  Central  R.R.  will  build  round- 
house and  woodworking  plant  at  Louisville.  A.  S.  Baldwin. 
135  East  11th  St.,  Chicago,  111.,  Ch.   Engr. 

Ky..  Louisville — Contract  will  soon  be  awarded  for  rein- 
forced-concrete grain  elevator  for  Southern  Elevator  Co. 
Estimated  cost,   $75,000.     W.  A.  Thomson   &  Co.,   interested. 

Ky..  Moreland — T.  P.  Steele  and  George  B.  Pruitt  plans  to 
build  ice  factory.     Estimated  cost,  $15,000. 

Kv.,  Paducah — Paducah  Ice  Co.  will  enlarge  its  plant. 
Estimated  cost,   $60,000. 

Ohio.  Akron — Plans  prepared  by  A.  C.  Bishop,  418  Citizens 

Bldg.,   Cleveland,   for  1-storv   ice   storage   building  for   Klages 
Coal   and   Ice   Co.      Estimated   cost,    $25,000. 

Ohio,  Bridgeport — A.  K.  Conoway  Ice  Co.  plans  to  build 
plant    at    Bridgeport. 

Ohio.  Bueyrus — Sommer  Motor  Works  will  build  4-story 
addition  to  plant  at  Bueyrus. 

Ohio.  Canal  Dover — Plans  prepared  for  3-story  addition  to 
warehouse  of  Deis  Fertig  Co.  Estimated  cost,  $25,000.  Fred- 
erick  Baird,   Cleveland,   Arch.      Noted   Feb.    17. 

Ohio.  Canton — Purewater  Ice  Co.,  recently  incorporated 
with  capital  of  $140,000,  will  build  plant.  Estimated  cost, 
$51,000. 

Ohio.  Chillieothe — Plans  prepared  for  additions  to  plant  of 
Meade  Pulp  and  Paper  Co.  Estimated  cost,  $150,000.  George 
G.  Hardu,  209  Broadway,  New  York,  N.  Y.,  Engr.  Noted 
Feb.   3. 

Ohio,  Cincinnati — Citv  Ice  Delivery  Co.  will  remodel  and 
improve  plant  at  Wade  and  Plume  St.     Estimated  cost,  $12,000. 
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Ohio,  i'inviiinati — (Avondale) — Plans  beiiiK  prepared  by  S. 
S.  ^;  C.  11.  Godley.  Arch.,  Cincinnati,  for  Karase  at  Reading 
Kd.  and  South  Crescent  Ave.  for  Van  Uuttonhofer,  Avondale. 

Ohio,  Cleveland — C.  Bruhn,  10802  Wade  I'ark  Ave.,  pur- 
cha.scd   .situ   on    Kast    27th   St.    and    plans    factory. 

Ohio,  Cleveland — Cleveland  Twist  IJrill  Co.,  Hamilton 
Ave.  and  Kast  49th  St.,  will  rebuild  plant  recently  destroyed 
by   fire. 

Ohio,  Cleveland — Euclid  Grape  and  Canning-  Co.,  recently 
incorpoiated,  plans  factory. 

Ohio.  Clevelan<l — Kins  Hronzu  and  Aluminum  Co.,  1730 
East   37th   St.,   will   build  addition  to  plant. 

Ohio,  «level«nd— A.  Toachout  Co.,  Canal  Kd.,  will  l)uild  4- 
story   warehouse  at   400   Canal   Kd.      Estimated   cost,   $  10,000. 

Ohio,  CoIumbuN — Preliminary  plans  being  prepared  for 
municipal  ice  plant.  Election  will  be  held  in  April  to  vote  on 
bonds   for   this   purpose. 

Ohio,  CovluKton — Plans  being-  prepared  by  Webber,  Werner 
&  Adltins,  Cincinnati,  for  66xl32-ft.  garage  on  East  5th  St. 
for  Charles  Sehiear  Motor  Car  Co. 

Ohio,  EaNt  Liverpool — Plans  being  prepared  bv  C.  D.  Cooley 
Co.,  Arch.,  foi-  3-story  ice  cream  plant  for  Crystal  Bottling  Co. 
Estimated  cost,  $11,000. 

Ohio,  Cialion — American  Steel  Grave  Vault  Co.  will  build 
addition  to  plant  at  Church  and  Bloomer  St. 

Ohio,  Ivorydale — Procter  &  Gamble  Co.  plans  factory.  Esti- 
mated  cost,    .'i;35.000. 

Ohio,  Lorain — Standard  Oil  Co.  plans  to  build  service  sta- 
tion and  supply  house  at  Lorain. 

Ohio.  Marietta — Gerke  Chemical  Co.  plans  factory.  Rob- 
ert  H.   Gerke,   Gen.   Mgr. 

Ohio,  Ma.>4.slllon — Massillon  Sign  and  Poster  Co.  plans  2- 
story  addition  to  factory  on  Canal  St.     Estimated  cost,  $30,000. 

Ohio,  Mnssillon — Bids  will  soon  be  received  for  2-story 
addition  to  plant  of  West  Side  Milling  Co.  on  Fremont  St. 
Estimated   cost.    $25,000. 

Ohio,  Painesville — Mineral  Springs  Co.  will  build  2-story, 
60x72-ft.   plant   on   Colegrove   Ave. 

Ind.,  MiHlianaka — Press  reports  state  Milmore  Corporation, 
South  Bend,  will  plan  2-story  plant  at  Mishawaka. 

Mich.,  Detroit — Bour-Davis  Motor  Car  Co.  plans  factory  on 
Kercheval   Ave.      C.   J.   Bour,   Pres. 

Mich.,  Detroit — Detroit  Steel  Products  Co.  will  build  addi- 
tion to  plant.     J.  G.  Rumney,  Gen.  Mgr. 

Mich.,  Grand  Rapids — Compostone  Co.  plans  3-story,  41x94- 
ft.    factory   at   Gr.ind    Rapids. 

Mich.,  Grand  Rapids — Workhouse  Committee  plans  to  build 
county    warehouse. 

Mich.,  Holland — Michigan  Foundry  Co.  -will  build  100xl05-ft. 
factory  at  Sth  St.  and  Fairbanks  Ave.     John  Glupker,  Mgr. 

Mich.,  Traver.se  City — Grand  Rapids  &  Indiana  Ry.  plans 
50xl00-ft.  warehouse.      W.   B.   Wood,   Grand   Kapids,   Gen.   Mgr. 

111.,  Chicago — Dryden  Rubber  Co.,  1014  South  Kildave  Ave., 
purchased  a  site  at  Chicago  and  plans  to  build  factory. 

III.,  Chicano — A.  Hollender  will  build  1-storv  garage  at  2223 
Milwaukee  Ave.     Estimated  cost,   $10,000.     H.  H.   Mahler,   Arch. 

III.,  ChicaRo — Plans  being  prepared  by  Albert  G.  Ferrce, 
304  West  63rd  St.,  for  2-story  garage  for  Michel  larassl. 
Estimated  cost,   $10,000. 

III.,  Chicago — Plans  prepared  for  96xl00-ft.  factory  for 
Snyder  Electric  Furnace   Co.     Estimated  cost.   $35,000. 

III.,  Kankakee — Kankakee  Tile  and  Brick  Co.  -will  build 
plant.      Estimated    cost,    $90,000. 

111.,  Lockport — Northern  Illinois  Cereal  Co.  plans  to  build 
addition  to  plant.     Estimated  cost,   $20,000. 

III.,  North  Chicago — Plans  prepared  for  2-  and  3-story 
addition  to  factory  of  Pfanstiehl  Electric  Laboratory.  Carl 
Pfanstiehl,  Pres.     Noted  Dec.  23. 

III.,  St.  Anne — F.  H.  Meiers,  former  Pres.  of  St.  Anne  Brick 
and  Tile  Co.,  organized  a  company  with  a  capital  of  $40,000, 
and  plans  to  build  tile  factory. 

III.,  Sterling — Rock  Island  Brewing  Co.  plans  to  build  plant 
on  Locust  St.     Frank  A.  Ward,  interested. 

Wis.,  Kenosha — Simmons  Manufacturing  Co.  plans  to  build 
addition  to  plant. 

Wis.,  La  Crosse — La  Crosse  Rubber  Mills  Co.  plans  factory. 

Wis.,  Milwaukee — Revised  plans  being  prepared  by  Charles 
Lesser.  Arch.,  402  Camp  Bldg..  Milwaukee,  for  garage  and  re- 
pair sliop  at  51st  St.  and  National  Ave.  for  Carter  Auto  and 
Machine  Co.     Estimated  cost,  $10,000. 

Iowa,  Council  Bluffs — Mansy  Milling  Co.,  Omaha,  Neb.,  will 
build  grain  elevator  and  warehouse  at  Council  Bluffs.  Esti- 
mated   cost,    $50,000. 

'Iowa,  Ft.  Dodge — Press  reports  state  H.  C.  Calloway.  Cedar 
Rapids,  interested  in  construction  of  ice  plant.  Estimated 
cost,   $75,000. 

Minn.,  Dniuth — Hugo  Manufacturing  Co.  will  build  2-story 
factory.     Estimated  cost,  $30,000.     R.  T.  Hugo,  Mgr. 

Minn.,  Minneapolis — Minneapolis  CoTd  Storage  Co.  will  build 
warehouse  at   71-79   Island  Ave.      Estimated   cost.   $60,000. 

Minn.,  Minneapolis — Minnesot-a  Brick  Co..  recently  orga- 
nized, will  build  i)lant.  Estimated  cost,  $500,000.  C.  E.  Luce, 
Chicago.  111.,   interested. 

Minn..  Minneapolis — W.  W.  Morse,  1601  4th  Ave.,  S.,  will 
build  laundry.     Estimated  cost,  $15,000. 

Minn.,  I>Iinneapolis — 'R^ashburn-Croshv  Co.  will  improve 
Holbolt  Mill.     Estimated  cost,  $85,000.     W.  H.  Bovey,  Supt. 

Minn.,  Ne^v  Richland — Lemond  Creamery  Association  will 
build  creamery.     O.  W.  Hanson,  interested. 

Minn.,  St.  Paul— Creocote  Co..  Chicago,  111.,  will  build  plant 

at  St.  Paul.     Estimated  cost,  $100,000. 

Minn.,  St.  Paul — Graham  Valve  Co.,  Detroit,  Mich.,  contem- 
plates building  a  factory  at  St.  Paul.     Estimated  cost,  $100,000. 


Minn.,  .St.  Paul — B.  W.  Harris  will  build  a  factory  in  .Mid- 
way  District  of  St.   Paul.      Estimated  cost.  $350,000. 

Kan.,  Hutchinson — Ball  .Manufacturing  Co.  plans  to  build 
plant  at  Hutchinson. 

Kan.,  Salina — Irrigator  Mill  Manufacturing  Co.  contem- 
plates building  plant  at  Salina. 

Kan.,  Salina — H.  D.  Lee.  of  Lee  Hardware  Co.  plans  build- 
ing.    Estimated  cost,   $150,000. 

Knn.,  \\  Ichita — Bauser  Bros,  plans  refinery.  Estimated 
cost,    $20,000. 

Kan.,  Wichita — Coleman  Lamp  Co.  will  build  2-story  fac- 
tory at  North  St.  and  Francis  Ave. 

Mo.,  Ciipe  Girardeau — I.  B.  Miller  plans  to  build  ice  cream 

factory. 

.Mo.,  Kansas  City — Kansas  City   Paper   House   will   build   7- 

story  plant  at  7th  and  May  St.     Estimated  cost,  $120,000. 

Mo.,  Kansas  City — Plans  being  prepared  by  Von  Unwerth 
&  Wilson,  .Vrch.,  Finance  Bldg.,  for  2-story,  74x98-ft.  ware- 
house at  23rd  and  Penn  St.  for  Tschudy  Lumber  Co.  Esti- 
mated  cost,   .$30,000. 

Tex.,  Dalliis — Smith's  Ice  Cream  Co.  will  build  factory. 
C.    W.   Smith,    interested. 

Tex.,  Dallas — Bids  will  soon  be  received  for  2-storv  dis- 
tributing i)lant  for  Studebaker  Corporation.  Estimated  cost, 
$150,000.     Noted  Dec.   9. 

Tex.,  Kl  Paso — Chamber  of  Commerce  organizing  company 
to   l)uild    packing   plant.      Estimated   cost,    $75,000. 

Tex.,  San  .\ntonio — Charles  H.  Dodd  and  associates.  Buf- 
falo, N.  Y.,  plans  to  construct  packing  plant  at  .San  Antonio. 

Tex.,  San  .\ntonio — Contract  will  soon  be  awarded  for 
roundhouse  and  shops  for  International  &  Great  Northern  Rv. 
Estimated  cost,  between  $300,000  and  $400,000.  O.  H.  Critten- 
den, Ch.  Engr.     Noted  Feb.   10. 

Okla.,  Guymon — W.  L.  Perry  and  B.  F.  Lewis  contemplate 
building  garage. 

Okla.,    Oklahoma  —  Baker    Steel    Corporation    contemplates 

building  plant. 

Okla.,  Oklahoma — National  Paving  Co.  will  build  plant  in 
northern  section  of  city.  Estimated  cost,  $15,000.  D.  B. 
Welty.   Pres. 

Okla.,  Sapulpa — Western  Refining  Co.  will  build  plant  at 
Sapulpa.      Estimated  cost,   $22,000.     C.   W.  Cross,   Pres. 

Okla.,  Yale — Plans  l)eing  prepared  for  refinery  for  Curtis 
Oil  Co.,  Central  National  Bank  Bldg.,  Tulsa.  Robert  Drake, 
Engr. 

Colo.,  Denver — Great  Western  Sugar  Co.  plans  to  build 
plant  at  21st  and  Blake  St. 

Colo.,  Denver — '^'estern  Chemical  Co.  -will  build  three  1- 
story  steel  buildings  for  storing  chemicals.  Estimated  cost, 
$31,000. 

I^tnh,  Salt  Lake  City — Denver  &  Rio  Grande  R.R.  contem- 
plates enlarging  shjps  at  Salt  Lake  Citv.  Estimated  cost, 
$750,000.     J.  G.  Groyn,  Denver,  Colo..  Ch.  Engr. 

!Vev.,  Sftarks — Southern  Pacific  Co.  will  build  11-stall  addi- 
tion to  roundhouse  at  Sparks.  W.  Hood,  San  Francisco,  Calif., 
Ch.  Engr. 

Wasli.,  Seattle — American  Can  Co.  plans  to  build  plant. 
Estimated    cost.    $350,000. 

Wash.,  Seattle — Bids  will  be  received  until  Mar.  8  by 
Commissioners  of  Port  of  Seattle  for  1-story  reinforced-con- 
crete  building  to  house  compressor  plant  of  storage  building. 
Estimated  cost,  $30,000.     Noted  Jan.  27. 

Wash.,  Spokane — Plans  being  prepared  for  reconstruction 
of  plants  of  Spokane  Ornamental  Iron  Works.  H.  C.  Trepte, 
Pres. 

Calif.,  Los  .\ngeles — Plans  being  prepared  by  Dodd  & 
Richards,  Arch.,  Brookman  Blvd.,  for  5-story  reinforced-con- 
crete  warehouse  on  Bay  St.  for  H.  R.  Boynton  Co. 

Calif.,  Los  Angeles — Homei-  Laughlin  Engineering  Corpora- 
tion,  2652  Long  Beach  Ave.,  will  enlarge  plant. 

Calif.,  Los  Angeles — Plans  being  preiiared  for  3-story  rein- 
forced-concrete  warehouse  for  Los  Angeles  H.arbor  Warehouse 
Co.,   815  Trust  and  Savings  Bldg.     Estimated  cost,   $55,000. 

Calif.,  Los  .\ngeles  —  Lo.s  Angeles  Union  Terminal  Co. 
plans  to  build  group  of  warehouses  and  market  buildings  at 
Central  Ave.  and  Alanie'la  St.  and  at  7th  and  Sth  .St.  Esti- 
mated cost,   $6,500,000.     John   Parkinson,   Security   Bldg.,   .\rch. 

Calif.,  Los  .Angeles — Plans  prepared  for  fish  hatcherv  in 
Oak  Creek,  Los  Angeles.  Estimated  cost,  $30,000.  J.  S.  Dean, 
Sacramento,  State  Engr. 

Calif.,  Los  Vngeles — Southern  California  Box  Co..  1335  East 
6th  St..  will  build  factory,  power  plant  and  office  building  on 
.Santa  Fe  Ave.  J.  Schulz.  ATright  and  Callender  Bldg.,  Constr. 
Engr.,   will   supervise   construction. 

Calif..  Oakland — Alaska  Packers'  Association  plans  ter- 
minals on  -Mameda  side  of  Brooklyn  Basin.  Estimated  cost, 
$1,000,000.     J.  F.  Moser,  Vice  I'l-es.  and  Gen.  Ggr. 

Calif.,  Oakland — T^nion  Iron  Works.  San  Francisco,  pur- 
chased plant  of  ITnited  Engineering  Works.  Oakland,  and 
will    improve    plant.      Estimated    cost,    $250,000. 

Calif.,  Pasadena — Contract  will  soon  be  awarded  by  Myron 
Hunt,  Arch.,  1017  Hibernian  Bldg.,  Los  Angeles,  forl-story, 
100.xl75-ft.  garage,  salesroom  and  service  building  for  Willys- 
Overland  Co.,  Toledo.  Ohio. 

Calif.,  Turlock — Valley  Tee  Co..  Stockton,  plans  ice  factory 
at  Turlock.      Estimated   cost,   $100,000. 

Calif.,  AVIlmington — L.  A.  Warehouse  Co.  -will  build  140x 
160-ft.    reinforced-concrete    warehouse    on    Breeze    St. 

<lue.,     Montreal — Plans     biing     prepared     for     factory     for 

Northern  Electric  Co.,   121   Shearer  St. 

Ont.,  Niagara  Falls — I'lans  being  prepared  for  factory  for 
Oneida  Community,  Ltd.,  Oneida,  N.  Y.     A.   Reeves,   interested. 

Out.,  Toronto — Laura  Secord  Candv  Co.  wiU  build  factory 
at  64  Princess  St.  Estimated  cost,  $15,000.  F.  P.  O'Connor, 
354  Yonge  St.,  Mgr. 
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Out.,  W  liulMor  -Mnxwcll-Motor  Co.,  I)<'troll,  Mich.,  pur- 
i-hiiN.  il   .Mil.     .11    WliulHor   iiiul    will    hullcl    pluiil. 

\ltn.,  4'iilKiir>  l''oi'il  Motor  Co.  pliiiiH  to  conHtl'UCt  aBHOmb- 
IliiK    plant   lit   riilnaiy.      KHtliniitml    ouMt,    $2(IU,00U. 

lllilH    III   iiimI   t'uutrnota   Awnrdril 

MiiHM.,  Mnlilcii-  fdiivciMi.  UiililxT  .Shoi'  Co.  iiwaril.'d  <-on- 
trnct  for  l-.Mtoiv.  7(lxiril)-rt,  addllloii  to  factor.v  to  NATIONAI- 
KNC.IM'MOUIMi  CO..  LoWfll.  lOHtliiialoil  lOMt,  $100, OUU.  Notid 
I'VI)     17. 

MnNH.,  SiirliitcllfUl — Continct  for  2  store  houaea  for  New 
EriKland    \V<nIIiik1ioiim.'   Co.    nwurdod    to    KRKD   T.   UlCY    &   CO. 

MniiH.,  \\or«Ti.HT— lllckford  *  Sweet,  Klnp  St.,  awarded 
contraet  (or  f.  stoiv,  10x57-11.  addition  to  K.  I).  WARD,  Wor- 
cester.      Kstlinated    eo»t,    |:;r>,000.      Noted    K.l>.    17. 

Mnim..  \Vor«-.-«t«T-  Contraet  awarded  to  A.  N.  UdOTIl,  18 
Hanipden  St..  Woree.iter,  for  S-storv  addition  to  plant  of  New 
lOnKland   Cor.iet   Co.      Noted    Dee.   23. 

C^tinn.,  IVew  iliivrn  ("ontraet  for  creamery  on  WlnchCHter 
Ave.  neai'  .SaeluMu  St  for  Harris  *  Hart  Co.  awarded  to 
SPKRHY   it   TUIOAT  t^O..   New   Haven.      lOHtlmntod  co.st,   Jl.'i.OOO. 

Ciinn..  Norlli  <iroHveiiop  Onh'- — Contract  for  three  1-story 
connectlnK  faetory  building  for  Grosvenor  Dale  Co.  awarded 
to  J.  W.  BISHOP  CO.,  Worcester,  Mass.  Estimated  cost, 
$30,000. 

N.  v..  .\Ilinny — Contract  for  2-story,  200x300-ft.  factory  for 
Alli.\nv  Perforated  Wrapping  Paper  Co.  awarded  to  SAMUKI., 
AUSTIN  \-   SON  CO. 

\.  v..  llufTnIo — Contract  awarded  to  MONARCH  ENOI- 
NRKRlNCi  CO..  Chamber  of  Commerce  HldK.,  for  prain  eleva- 
tor  for   Rastern   Crain.   Mill   and    Klevator   Corporation. 

N.  Y.,  Iliiirnlo — (Otflclal) — General  contract  for  2-story, 
•■■iSxUfi-ft.  factory  for  John  K.  Smith's  Sons  Co.  awarded  to 
Tl'RNRR    CONSTRUCTION    CO.,    11    Broadway,    New    York. 

N.  v..  New  York — (Boroutch  of  Brooklyn) — Contract  for 
1-storv,  50xl00-ft.  Karf.Ke  on  DouRlas  St.  for  Richard  E.  Brid- 
gette  "a\varded  to  PETER  P.  DONELAN,  146  Bond  St.  Esti- 
mated  cost.   $10,000. 

N.  Y.,  New  Y'ork — (BorouRh  of  Brooklyn) — Contract 
awarded  to  TURNER  CONSTRUCTION  CO.  for  buildings  Nos. 
<)   and    10   for    Hush    Terminal   Co.      Noted    Dec.    9. 

N.  Y.,  !Vew  York — (Borouprh  of  Brooklyn) — Contract 
awarded  to  S.  L.  WAI>I.,ER,  154  Nassau  St,  (Borough  of  Man- 
hattan), for  S-.storv,  40xll5-ft.  storage  building  on  Bedford 
Ave.  for  H.  T..  Buttaier,  154  Nassau  St.  Estimated  cost,  $20,- 
000.     Noted   Feb.   10. 

N.  Y'..  New  York — (Borough  of  Brooklyn) — F.  A.  Koch  & 
Co.,  524  Broadway  (Borough  of  Manhattan),  awarded  general 
contract  for  factorv  on  East  34th  St.  to  GEORGE  N.  CRAI- 
GEN,   2801   Ave.    F.   Estimated   cost.   $15,000.      Noted   Feb.    10. 

N.  Y'.,  New  Y'ork — (Borough  of  Manhattan) — Paterno  Con- 
struction Co..  2255  Broadway,  will  build  6-story,  52.6x96-ft. 
garage  on  67th  St.  bv  day  labor.  Estimated  cost,  $60,000. 
Noted  Feb.  10. 

N.  Y,  TroT — Cluett,  Peabody  Co,  Inc..  awarded  contract  for 
8-story,  70xl00-ft.  factory  to  WESTINGHOUSE  CHURCH 
KERR  &  CO..  New  York.  Estimated  cost,  $2,000,000.  Noted 
Nov.   11. 

N.  Y'..  I'tica — Contract  for  masonry  for  4-story  addition  to 
plant  of  Avalon  Knitwear  Co.,  700  Broad  St.,  awarded  to 
HARRY  LANCASTER.     Estimated  cost,  $30,000.     Noted  Feb.  17. 

N.  \'.,  AVest  t'tlea — (XJtica  post  office) — Contract  awarded 
to  KTMBERI.Y  CONSTRUCTION  CO.  for  reinforced-concrete 
factorv  at  West  .\ve.  and  Linden  St.  for  Bossert  Co.  Esti- 
mated' cost.   $27,000. 

N.  Y'..  Yonkers — Contract  awarded  to  LYNCH  &  LARKIN, 
195  Riverdale  Ave.,  for  2-story,  47x90-ft.  garage  and  ice  house 
on  North  Broadway  for  C.  C.  Dula,  1109  North  Broadway. 

N.  J.,  Camden — Contract  awarded  to  IRWIN  &  LEIGHTON. 
126  North  12th  St..  Philadelphia.  Penn.,  at  $155,000  for  garage 
and  printing  house  for  Victor  Talking  Machine  Co.,  Camden. 
Noted  Nov.   25. 

Penn.,  East  Pittsburgh — (Official) — Contract  for  3-story  re- 
search laboratorv  for  Westinghouse  Electric  and  Manufac- 
turing Co.  awarded  to  TOUPET.  BEIL  &  CONLEY,  INC.,  Pitts- 
burgh.    Estimated  cost.   $70,000.     Noted  Jan.   13. 

Penn.,  Philadelphia — Contract  awarded  to  WILLIAM 
STEELE  &  SONS  CO..  1660  Arch  St.,  Philadelphia,  for  4-story, 
79xSl-ft.  factory  at  Westmoreland  and  Collins  St.  for  C.  H. 
Masland  &  Sons. 

Penn.,  Philadelphia — (Official) — Contract  for  1-story.  251x 
261-ft.  reinforced-concrete  mill  for  Philadelphia  Textile  Ma- 
chinerv  Co.  awarded  to  HENNEBTQUE  CONSTRUCTION  CO., 
1170  Broadway,  New  Y'ork,  N.  Y.     Estimated  cost,  $175,000. 

Md.,  Baltimore — Contract  awarded  to  J.  J.  MAYIjAN  for  3- 
storv  40xS6-ft.  warehouse  at  353  Guilford  PI.  for  Kingan  Pro- 
vision Co.     Estimated  cost.  $10,000. 

Md.,  Baltimore — (Official) — Contract  for  5-story  warehouse 
on  Clay  St  for  J.  G.  Valiant  Co.  awarded  to  COGSWELL  & 
KOETHEE.     Estimated  cost.   $18,000.     Noted  Feb.   10. 

W.  Y'a.,  Huntington — Contract  for  addition  to  plant  of  Em- 
pire Furniture  Co.  awarded  to  HENRY  PERSUN.  Noted  Jan. 
13. 

W.  Va.,  WTieellner  —  Contract  awarded  to  HIRSCHMAN, 
WHITE  &  COURTNEY  for  garage  for  Cole  Bros.,  Baltimore, 
Md.      Estimated   cost,   $28,000. 

Ala..  Gad.sden — Gulf  States  Steel  Co.  awarded  contract  to 
H  KOPPERS  CO.,  Pittsburgh,  Penn..  for  by-products  plant 
and   37   coke  ovens.     Estimated  cost,   $900,000.     Noted   Feb.    17. 

L,a.,  I,ake  Charles — Contract  awarded  to  GULLETT  GIN 
CO.   for   cotton  gin   for  J.  S.   Thomson  and  J.   D.   Carter. 

Ohio.  Akron— Contract  awarded  to  HUNKIN-CONKEY 
CONSTRUCTION  CO.,  Cuyahoga,  Bldg.,  Cleveland,  for  1-story 
addition  to  each  of  8  units  of  plant  of  Firestone  Tire  and 
Rubber   Co.      Estimated   cost,   $500,000. 


<»hio,  4'lnrlnnntl  Contract  awarded  to  HENRY  JASPER  & 
SON  for  2-Hloi\  aildltlon  to  plant  of  M.  L,  AndrewH  &  Co.  at 
Coleraln   and   AlaliuMiii   Ave, 

«>hlo,  rifveliind-  Contract  for  llrMt  unit  of  plant  at  Madi- 
son and  \V<Ht  iOi;tli  St.  for  I'arlHli  &  Blnghaiii  Co.  awarded  to 
AMIOUICAN  CEMENT  AND  TILE  CO.,  Seholleld,  lildK.,  and 
RIVKKSIDIO  liHIDGE  CO.,  Martins  Ferry,  Ohio.  KHtlmatod 
cost.    $160,0110.      Nole<l    Feb.    17. 

Olilo.  t'levi'lHiid- Contract  for  Ice  factory  on  Train  Ave. 
for  Standard  llrc'Wing  Co.  awarded  to  PAUL  BROS.  CON- 
STRUCTION CO.,  61G  CltlzenH  BldK.,  Cleveland.  EBtlmated 
cost,    $50,1)00. 

Ohio,  <'ieveliiiid — Contraet  for  ooolInK  and  dlstrlbutlnK 
plant  at  East  117lh  St.  and  Kinsman  Rd.  for  TelllnKB-Bellc 
Vernon  Co.  awarded  to  UlIL-JASTER  CO.,  1900  Euclid  Ave., 
Cleveland.      lOstlmated    cost,    $15,000. 

Ohio.  Sniein— ("ontraet  awarded  to  WALKER  &  CURLEY 
CO.,  HesHemer  Bldg.,  Pittsburgh,  I'enn.,  at  $40,000  for  addi- 
tion to  plant  of  Andalusia  Dairy  Co.  on  Depot  St.  Noted 
Dec.    2. 

Olilo,  Steiilieiiviile — Contraet  for  garage  for  GeorKe  Samp- 
son   awarded    to    JOHN    I).    WHITE. 

Ohio,  WooMter — Contract  awarded  to  C.  O.  LANGWELL  for 
Ici'  plant  for  company  which  Is  being  organized  to  succeed 
Mougey    lee   Co. 

MIeh.,  l>«'trolt— Contract  for  masonry  for  additions  to  plant 
of  Tlmken-Delrolt  Axle  Co.  awarded  to  PUTNAM,  MOOKK 
&    BROWN.      Noted    Feb.    10, 

MIeh.,  Detroit — Contract  for  masonry  for  2-story  factory 
at  ICast  Grand  Blvd,  and  St.  Aubin  Ave.  for  E.  J.  WooUlSon 
Co.    awarded    to    MARTIN    N.    HURKI I  EISI'Mt. 

Mleh..  Kalamazoo — (Ollleial) — ("ontr;ict  awarded  to  GER- 
ARD VAN  ECK  for  5-storv  addition  to  plant  of  National 
Storage  Co.  on  East  Water  St.  Estimated  cost,  $35,000.  Noted 
Feb.    3. 

Mleh.,  LanHlnir — Contract  awarded  to  E.  B.  RAMSEY  for 
addition  to  plant  of  W.  K.  Prudden  Co.  Estimated  cost. 
$120,000. 

III.,  ChlraKo — Contract  for  1-story  garage  at  816  East  55th 
St.  for  M.  Neylon  awarded  to  P.  REYNOLDS.  Chicago.  Esti- 
mated  cost.    $16,000. 

III.,  Chleago — General  contract  awarded  to  LANQUIST  & 
ILLSLEY  CO.,  Chicago,  for  buildings  for  Corwith  plant  of 
Crane  Co. 

Iowa,  Sioux  City — F.  J.  Sulzbach.  611  Main  St.,  at  $86,000 
submitted  lowest  bid  for  5-story,  lOOxlOO-ft.  warehouse  at 
3rd  and  Wall  St.  for  Tackaberry- Allen  Realty  Co.,  205  Pearl 
St.      Noted   Jan.    27. 

Tex.,  Panhandle — Contract  for  3-story,  60xl20-ft.  factory 
for  J.   E.    Bryan   Co.   awarded   to   W".   M.   RICE. 

Okla.,  Chieka.<iha — Barton  Bros,  awarded  contract  to  J.  H. 
GRIFFIN   for  garage. 

Okla.,  ChickaHha — Contract  awarded  to  LESLE-DUNNING 
CONSTRUCTION  CO.  for  garage  for  B.  Johnson.  Estimated 
cost,   $13,000. 

Okla..  Sand  Springs — Farm  Engineering  Co.  will  build  1- 
storv,  75xl50-ft.  factory  by  day  labor.  Estimated  cost,  $30,- 
000. 

Okla.,  Sand  Springs — Mid-Continent  Chemical  Co.  will  build 
plant   by   day   labor.      Estimated   cost,    $70,000, 

Okla.,  Sand  Sprines — Pierce  Oil  Corporation  will  build 
paraffin  plant  in  connection  with  refinery  by  day  labor.  Esti- 
mated cost.  $800,000.     Noted  Jan.  20, 

Colo.,  Pueblo — (Official) — Contract  for  packing  plant  for 
Nuckolls  Packing  Co.  awarded  to  C.  S,  LAMBIE  CO.,  Denver, 
Colo.      Estimated    cost,    $160,000.     Noted   Nov.    25. 

■Wash.,  Taeoma — (Official) — Contract  for  2-story.  60xl20-ft, 
storage  building  on  Broadway  for  Frye  Paqjting  Co.,  Seattle, 
awarded  to  J.  E.  BORNNELL,  Taeoma,  at  $40,000.  Noted 
Jan,  20. 

Ore.,  Warrenton — (Official) — Contract  for  factory  for  War- 
renton  Clay  Co,  awarded  to  GEIJSBEEK  ENGINEERING  CO,, 
Blake   McFall    Bldg.,    Portland.      Estimated    cost,    $85,000. 

Que.,  Quebee — Press  reports  state  that  additions  which 
Quebec  Abattoir  Co.  plans  to  construct  to  its  plant  will 
probably  be  done  by  day  labor.  Estimated  cost,  $35,000, 
Noted  Feb,  10. 

FEDERAL    GOVERNMENT    WORK 
Proposed  Work 

N.  H.,  Port.smouth — Lighting  Fixtures — Bids  will  be  re- 
ceived bv  James  A,  Wetmore.  Act.  Superv,  Arch.,  Treasury 
Dept.,  Washington,  D.  C,  until  3  p.m..  Mar,  1.  for  installing 
lighting  fixtures  in  U.  S.  post  office  at  Portsmouth. 

Mass..  New  Bedford — Dredging,  Etc. — Bids  will  be  received 
at  U.  S.  Engineer  Office,  Post  Office  Bldg.,  New  Bedford,  until 
noon.  Mar,  16,  for  dredging  and  rock  removal  in  New  Bedford 
Harbor. 

R.  I.,  Newport — Repairing  Breakwater — Bids  will  be  re- 
ceived at  IT.  S.  Engineer  Office,  Newport,  until  noon,  Mar,  15, 
for   repairing   Point   Judith   Breakwater. 

N.  Y'.,  Ft.  Terry — Building — Bids  will  be  received  by  Con- 
structing Quartermaster,  Ft.  H.  G.  Wright,  until  9  a.m..  Mar. 
18,  for  constructing  double  set  of  officers'  quarters  at  Ft. 
Terry. 

N.  Y.,  Tompkinsville — Riprap — Bids  will  be  received  by  J, 
T  Yates,  Lighthouse  Inspector.  Tompkinsville,  until  2  p.m.. 
Mar.  7.  for  furnishing  and  placing  rip-rap  around  West  Bank 
Light  Station. 

La.,  New  Orleans — Pine  Piles — Bids  will  be  received  by 
Lighthouse  Inspector,  New  Orleans,  until  2  p.m.,  Mar.  2,  for 
furnishing   207   creosoted   sawn   yellow   pine  piles.      (See  adv.) 

Ind.,  Huntincton — Post  Office — Bids  will  be  received  by 
James  A.  Wetmore.  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington. D.  C,  until  3  p.m..  Mar.  30,  for  U.  S.  post  office  at 
Huntington. 

Kan.,  Hiawatha — Building — Press  reports  state  Congress 
will  appropriate  $60,000  for  government  building  in  Hiawatha. 
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Mont.,  Malta — Earthwork — Bids  will  be  received  at  office 
of  U.  S.  Reclamation  Service,  Malta,  until  2  p.m..  Mar.  15,  for 
eartliwork  and  structures,  Howdoin  Canal,  Milk  River  Project. 
(See   adv.,   Jan.    17    issue.) 

Mo.,  KiiiiMiis  City — Dike — Bids  will  be  received  at  U.  S. 
Engineer  OHice,  Kansas  City,  until  noon,  Mar.  14,  for  con- 
structing about  4,350-ft.  standard  3-row  dike  on  Missouri 
River,  al)Out  5  mi.  above  Jefferson  City  and  about  2  mi.  above 
Chamois.      (See  adv.) 

Tex.,  h't.  UUhh — Addition  to  Hospital — Bids  will  be  received 
at  office  of  liepot  Quartoimaster,  El  I'aso.  until  11  a.m.,  Mar. 
15,  for  constructing  second-story  addition  to  hospital  at  Ft. 
Bliss.      (Sec  adv.) 

Ala.>tka,  St.  IDliaH — Lighthouse — Bids  will  be  received  by 
Lighthouse  Inspector,  District  No.  16,  Ketchikan,  until  Mar. 
10,  for  lighthouse  at  St.  Elias. 

Panama — Miscellaneous  Supplies- — Bids  will  be  received  by 
Maj.  F.  C.  Boggs.  Gen.  Pur.  Officer,  Panama  Canal,  Washing- 
ton, D,  C,  until  10:30  a.m.,  Mar.  3,  for  furnishing  miscellaneous 
supplies. 

Iii)l.s  In  and  Contracts  Awarded 

N.  H.,  Port.sinouth — Piping  System — Contract  for  installing 
piping  system  in  Naval  Hos|)ital,  Portsmouth,  awarded  to  G. 
A.  KEES  DOMESTIC  ENGINEERING  CO.,  St.  Paul,  Minn.,  at 
$2,997.      Noted  Jan.   13  and  Feb.   17. 

Mass.,  BoHton — Mechanical  Equipment — Contract  for  install- 
ing mechanical  equipment  in  U.  S.  Appraiser's  Stores,  Boston, 
awarded  to  STANDARD  ENGINEERING  CO.,  Washington, 
D.   C,   at  $60,500. 

Conn.,  IVaiiKatuck — Post  Office — Contract  for  U.  S.  post 
office  at  Naugatuck  awarded  to  W.  H.  FISSELL  &  CO.,  Mar- 
bridge   Bldg.,   Ntw    York,   N.   Y.,   at   $.')0,400. 

D.  C,  \Va.xliiii»ton — Sewers — Bids  were  received  Feb.  14 
for  constructing  sewers  in  New  Hampshire  Ave.  and  Webster 
St.,  (a)  ordinary  excavation,  (b)  brick  sewer  masonry,  (c) 
12-in.  diameter  sewer  pipe,  as  follows:  L.  M.  Johnston,  Wash- 
ington, (a)  47c.,  (b)  $13.50,  (c)  44c.;  Harper  &  Voigt,  Wash- 
ington, (a)  4Sc.,  (b)  $14,  (c)  60c.;  Warien  F.  Brenizer  Co., 
Washington,  (a)  50c.,  (b)  $14,  (c)  60c.;  also  for  storm  water 
outlet  sewer  in  Potomac  Park  from  Warren  F.  Brenizer  Co., 
Washington,  $4,350,  and  Dorsey  &  Miller  Co.,  Washington. 
$9,750. 

W.  Va.,  Wheeling — Horses  and  Props — Contract  for  horses 
and  props  for  Dams  Nos.  14.  16  and  17,  Ohio  River,  awarded 
to  J.  &  J.  B.   MILHOLLAND  CO.,   Pittsburgh,   Penn.,   at  $56,687. 

W.  Va.,  Wheeling — Lock  Gates — Contract  for  lock  gates  for 
Dams  Nos.  16  and  17,  Ohio  River,  awarded  to  WHITEHEAD 
&  KALES  IRON  WORKS.  Detroit,  Mich.,  at  $81,116.  Noted 
Jan.   20. 

\V.  Va.,  Wheelinpr — Power  Houses — Contract  for  power 
houses  at  Dams  Xos.  16  and  17,  Ohio  River,  awarded  to  NEW- 
PORT CONTRACTING  AND  ENGINEERING  CO.,  Newport 
News,  Va.,  at  $36,026.     Noted  Dec.  23  and  Jan.   27. 

Ky.,  Ashland — Post  Office. — Contract  for  U.  S.  post  office  at 
Ashland  awarded  to  R.  P.  FARNSWORTH  &  CO.,  Owensboro, 
at  $59,200.     Noted  Dec.  16  and  Feb.  3. 

Iowa,  Washing-ton — Post  Office — Contract  for  V.  S.  post 
office  at  Washington  awarded  to  G.  W.  STILES  CONSTRUC- 
TION CO.,  Rookerv  Bldg.,  Chicago,  111.,  at  $46,500.  Noted  Dec. 
30  and  Feb.  3. 

Mont.,  St.  In^atiu.s — Irrigation — -Bids  were  received  Feb.  8 
for  canals  and  structures  on  Flathead  Project  from  Long  & 
Olson,  Poison,  at  $10,861,  and  E.  D.  Covell,  Ronan,  at  $13,637. 
Noted  Jan.  13. 

Tex.,  Galveston — Boat  Basin — Bids  were  received  Feb.  15 
for  boat  basin  at  U.  S.  Quarantine  Station.  Galveston,  as  fol- 
lows: Henry  Monk,  Pensacola,  Fla.,  $26,750;  William  Moore, 
Texas  City,  $17,652;  Blodgett  Construction  Co.,  Galveston, 
$20,900.     Noted  Jan.  27. 

CANALS,    DITCHES    AND    IRRIGATION 
Propo.sed  Work 

Mass.,  Boston — Dredging — Plans  being  considered  for  wid- 
ening, deepening  and  extending  Mystic  River  Channel  and 
enlarging  anchorage  basin  in  Boston  Harbor. 

N.  Y.,  Albany — Barge  Canal  Work — Bids  will  be  received 
by  W.  W.  Wotherspoon,  State  Supt.  of  Pub.  Wks..  until  noon. 
Mar.  14.  for  completing  canal  from  Station  5130,  near  Sterling 
Creek,  to  Herkimer-Oneida  County  Line,  Contract  No.  29-A. 
Estimated   cost,    $162,500.     Noted   Feb    10  and   17. 

N.  v.,  Albany — Barge  Canal  Work — Bids  will  be  received 
by  W.  W.  Wotherspoon,  State  Supt.  of  Pub.  Wks.,  until  noon. 
Mar.  14,  for  dock  wall  and  approach  to  terminal  and  apper- 
taining structures  on  east  side  of  Oswego  River  between 
Schuvier  and  Cavuga  St.,  Oswego,  Terminal  Contract  No.  30. 
Estimated  cost,   $103,700. 

N.  v.,  Albany — Barge  Canal  Work — Bids  will  be  received 
by  W.  W.  Wotherspoon,  State  Supt.  of  Pub.  Wks.,  until  noon. 
Mar.  14,  for  improving  basin  at  entrance  to  Erie  Canal,  Lock 
No.   1,   Contract  No.   130.      Estimated   cost,   $9,000. 

N.  Y.,  Albany — Barge  Canal  Work — Bids  will  be  received 
by  W.  W.  Wotherspoon.  State  Supt.  of  Pub.  Wks.,  until  noon. 
Mar.  14,  for  leconstructing  highway  bridge  crossing  main 
channel  of  Hudson  River  at  Schuylerville,  Contract  No.  131. 
Estimated  cost,  $31,248. 

Mich.,  Monroe — Drainage — Monroe  County  contemplates 
drainage  woik  in  Big  Sandy  Creek.  Estimated  cost,  $18,000. 
Samuel  F.  Sullivan,   Drainage  Comr. 

Mich.,  Monroe — Dredging — Monroe  County  contemplates 
dredging  Stoney  Creek  for  15  mi.     Estimated  cost.  $70,000. 

Iowa,  Clinton — Drainage — Clinton  County  will  establish 
Brophy  Drainage  District.     R.  Hart,  Clark  Bldg.,  Engr. 

Minn.,  Jack.son — Ditch — Bids  will  be  received  until  Feb.  29 
by  P.  D.  McKellar,  County  Audr.,  for  County  Ditch  No.  3. 
Estimated  cost,   $10,334. 

S.  D.,  Madi.son — Reclamation — Surveys  completed  by  C.  A. 
Tiimnier,  Countv  Engr.,  for  reclamation  of  1.700  acres  in 
eastern  section  of  Lake  County  and  700  acres  in  eastern 
.section  of  Moody  County. 


Mo.,  Doniphan — (Official) — Ditches — Bids  will  be  received 
by  John  H.  (ireason,  Engr.,  Drainage  District  No.  3,  Court 
House,  until  .Mar.  14  between  9  and  12  a.m.,  for  2  drainage 
ditches  an<l  4  steel   bridges.      (See  adv.   Feb.   17  issue.) 

Tex.,  llarMtow — Irrigation — Bids  will  be  received  until 
10  a.m..  Mar.  7,  by  Directors  of  Ward  County  Irrigation  District 
No.  1  for  constructing  dams,  head  gates,  reservoirs,  sluice 
gates  and  other  improvements.  J.  J.  Walker,  Pres.  Noted 
Feb.   3. 

Tex.,  Del  Rio — Irrigation — J.  R.  Billings  plans  to  construct 
irrigation  pumping  plant  on  Devil's  River  near  Del  Rio. 

Utah,  Logan — Drainage — Logan  Land  and  Drainage  Co. 
will  award  contract  in  March  for  draining  about  3,000  acres. 
Estimated    cost,    $60,000.      A.   F.   Cardon,    Mgr. 

Ore.,  Klamath  Falls — Reclamation — Klamath  Falls  Drain- 
age District  plans  to  construct  32.4  mi.  dikes  and  ditches  to 
reclaim  27.500  acres  of  marsh  land.  Estimated  cost,  $97,970. 
D.  J.  Zumwalt,  Engr. 

Ore.,  Nyssa — Irrigation — Nyssa-Arcadia  Irrigation  District, 
Malheur  County,  completed  surveys  for  irrigation  district 
covering   approximately    5.000    acres.      Estimated   cost,    $61,000. 

Ore.,  Talent — Ditch — Press  reports  state  Rogue  River  Canal 
Co.  plans  to  construct  high  line  ditch  from  Bradshaw  Rd.  to 
Bear  Creek.      Estimated   cost,    $250,000. 

Calif.,  Atasoadero — Irrigation — Atascadero  Mutual  Water 
Co.  of  San  Luis  Obispo  County,  applied  to  State  Water  Com- 
mission. Sacramento,  for  permission  to  use  water  from  .Salinas 
River  for  its  irrigation  project.  Estimated  cost,  $750,000.  H. 
T.   Corey,   Consult.   Engr. 

Calif.,  Loni;  Beach — Drainage — City  Council  contemplates 
forming  district  to  construct  storm  drain  on  slope  of  Signal 
Hill.     Estimated  cost,   $100,000. 

Calif.,  Madera — Irrigation — Madeia  Irrigation  District  ap- 
plied to  State  Water  Commission  for  permission  to  divert 
water  from  San  Joaquin,  Fresno  and  Chowchilla  Rivers  and 
tributaries  to  irrigate  400,000  acres  of  land  in  Merced  and 
Madera  Counties.  District  contemplates  10  storage  reservoirs, 
main  canal,  45  mi.  long  with  several  hundred  miles  of  radiat- 
ing laterals  and  concrete  dam.     Estimated  cost,  $5,000,000. 

Calif.,  San  Pedro — Dredging — City  Harbor  Commissioners 
applied  to  U.  S.  Engineers  Office  for  permission  to  dredge  San 
Pedro  Harbor. 

Bids   In   and   Contracts   Awarded 

Ind.,  Washington — (Official) — Ditch — Contract  for  Prairie 
Creek    Ditch   with   about   34    mi.   of   tributaries   awarded   to   R. 

A.  BROWN.    Washington,    at    $63,700.      W.    J.    Shanks,    Engr. 
Noted  Jan.  20. 

Minn.,  Whenton — (Official) — Ditch — Contract  for  County 
Ditch  No.  37  awarded  to  C.  T.  GLESSER,  Minneapolis,  at 
$9,512.      M.  J.   McDonnell,   Engr.      Noted   Feb.   3. 

Okla..  Wagoner — Drainage — Contract  for  drainage  work 
for  Verdigris  Drainage  District  No.  1  awarded  to  SPRANKLE 
CO.,   American   Bank   Bldg.,   Oklahoma,   Okla. 

MISCF.I.I.ANKOIS 
PropoHcd  Work 

Mass.,  Salem — Fire  Station  —  Plans  being  prepared  by  Jo- 
seph D.  McGinniss,  Arch.,  16  Arlington  St.,  Boston,  for  3-story 
fire  station.      Estimated  cost,   $15,000. 

Mas.s.,  Worcester — Fire  Signal  Station — Bids  will  soon  be 
received  by  L.  W.  Briggs  &  Co.,  Arch..  314  Main  St.,  for  2-story 
fire  signal   station.     Estimated  cost.    $25,000. 

Conn.,  New  Haven — Park  Improvements — City  Park  Com- 
mission  plans  to  improve  park.     T.   Woolsey.   Chn.    Park   Com. 

N.  Y.,  New  York — (Borough  of  Queens)  —  Elimination  of 
Grade  (Crossings — Public  Service  Commission  ordered  Long 
Island  R.R.  to  eliminate  8  grade  crossings  in  Far  Rockaway. 
Estimated  cost,  $1,150,000,  of  which  railroad  will  pay  $575,000 
and  State  and  City  each  $287,500.  J.  R.  Savage,  Jamaica,  Ch. 
Engr. 

N.  J.,  Jersey  City — Fire  House — City  Commission  plans  to 
construct  new  fire  house  on   Palisade  Ave. 

N.  J.,  Newton — Elimination  of  Grade  Crossing — Plans  being 
•  prepared  for  elimination  of  Cory  grade  crossing  of  New  York, 
Susquehanna   &   Western   R.R.   on   Sparta-Ogdensburg   Rd.      A. 
Foster,   Engr.-in-Charge. 

Penn.,    Harrisburg — Subway — Plans    being    prepared    by    M. 

B.  Cowden,  City  Engr.,  for  enlarging  Market  St.  Subway.     Es- 
timated cost,   $150,000. 

Md.,  Baltimore  —  Wharf  —  See  item  under  "Industrial 
Works." 

La.,  New  Orleans — (Official) — Levees — Bids  will  be  received 
at  office  of  Board  of  Levee  Commissioners  of  Orleans  Levee 
District,  Suite  201,  New  Court  Bldg.,  until  3  p.m..  Feb.  29.  for 
17th  St.  Canal  New  Levee  and  Lake  Ave.  New  Levee,  7th  Dis- 
trict.    L.  Carroll,  Pres. 

Ohio,  Cincinnati — Fire  Station — City  contemplates  issuing 
$28,000  bonds  for  2-story  fire  station.  W.  J.  Friedlander,  Dir. 
of  Pub.  Ser. 

Ind.,  South  Bend — Elimination  of  Grade  Crossing — City 
plans  to  eliminate  grade  crossings.  F.  Keller.  Mayor.  F.  J. 
Anderson,  Engr. 

111.,  Aurora — Track  Elevation — Press  reports  state  Chicago, 
Burlington  &  Quincy  Railroad-  Co.  plans  to  elevate  tracks  In 
spring.     T.   E.   Calvert,  Chicago,  Ch.   Engr. 

Wis.v  Mllwauke*- — Dock — Contract  will  be  awarded  about 
Mar.  1  by  R.  E.  Oberst,  Arch.,  353  National  Ave.,  for  dock  for 
Milwaukee  Grain  and   Feed  Co. 

Mont.,  Plentywood — Pipe  Line — Imperial  Oil  Co.  plans  to 
construct  pipe  line  from  Plentywood  to  proposed  refinery  at 
Regina,  Sask..  about  160  mi. 

Ciillf.,  Los  Angeles — Flood  Protection — Board  of  Super- 
visors and  citizens  appropriated  $15,500  for  flood  protection 
work  along  San  Gabriel  and  Rio  Hondo  Rivers.  James  W. 
Reagan.   Flood  Control   Engr. 

Calif..  Richmond — Harbor  Improvements — An  expenditure 
of  $700,000  is  contemplated  by  Council  and  Flichmond  Indus- 
trial Commission   for  imjjroving  inner  harbor 
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il     rKitcclloii    -City    coiili'iiiiihili'H    liiinil 
piotcctluji    work.      O.    H.    TliiiU'luT.    C'lly 


-Donartment   of  I'ubllc  Works,  Ottawa, 
will   rrcoii.slriut    wlmif  at   Loltli.      KHtiniated   cost.   $10,000.      U. 


<»nt.,  Iltmniiinvlllr  — I'liT — Oitpartiuviit  of  l'ul)lU'  WorkB, 
Ottawa.    iiliiiiH    to    Improve    i)lcr    at    Howiiiaiivllle.       ICiitlinutud 

C-OHt,     $10,0110. 

«»iit.,  CollltiirwiMMl— lliirlxir  liiiprovciiiniitH — DtMiartniont  of 
I'ublU'  WorkM.  Ottawa,  plans  to  improve  harbor  at  OolllnKWood. 
H.  (".  Dexroflii'rN,  Hfcy.,  Uopt.  of  I'ub.  WkM,  lOHtlmatod  coat. 
$76,000. 

«»iit.,  Ilniiilltun — DockM — DepartiiU'iit  of  I'ubllf  Works,  Ot- 
tawa, will  luiistruct  (looks,  etc.,  at  Stripes  Inlet.  Kstlniated 
cost.  $L',".0.(ioo 

«»ii«.,  KriiMliiKtnn — Wharf — Department  of  Public  Works. 
Ottawa,  plans  to  build  wharf  and  warehouse.  Ijstlniated  cost. 
$10,000. 

«»iit.,  KliiKHton-- Harbor  Iinnrovements — Department  of 
rubllc  Work.M.  Ottawa,  plans  to  Improve  harbor  at  KInk'Ston. 
Kslliiialed   co.st.    J1:>(I,000. 

Out.,  I.eiiniliitctoii — Hreakwater — IMans  beInK  considered  bv 
Department  ot  Public  Works,  Ottawa,  for  breakwater.  Ksti'- 
niated   co.it.   $  10,000. 

Out..   I.elfh      Wharf- 

II   recoiisir 
C.    Oesrochers,  .'<ecy..   Dept.   of   I'ub.    Wk 

<»■!<.,  \eweaN«le — Pier — An  expenditure  of  $17,.''>00  Is  con- 
templated by  Department  of  Public  Works,  Ottawa,  for  Im- 
provinn    pUr. 

Out..  OHluinn — Harbor  Improvements — Department  of  F'ub- 
llc  Works.  Ottawa,  contemplates  harbor  Improvements  at  Osh- 
awa.      I';stimated   cost,   $."i0,000. 

Out..  «»ttn«n— Wharf— Hrltannia  MInInK  and  SmeltinK  Co.. 
Ltd..  submlti.d  plans  to  Minister  of  I'ubllc  Works  for  wharf 
which  it  plans  to  construct  In  navigable  waters  in  front  of 
Howe  Sound,   Westminster   District. 

Out.,  r«'terboro — Drydock — The  construction  of  a  drydock 
at  I'l'terboro  estimated  to  cost  $2,"), 000  is  contemplated  by  De- 
partment   of   Public   Works.    Ottawa. 

Out..  Tort  t'redit — Harbor  Improvements — An  expenditure 
of  $10,000  is  contemplated  by  Department  of  Public  Works, 
Ottawa,   for  improving    harboi;. 

Out.,  I'ort  Dover — Harbor  Improvements — Department  of 
Public  Works.  Ott.iwa.  plans  to  improve  harbor  at  Port  Dover. 
Estimated   cost.   $.'.0,000. 

Out..  I'ort  KlKin — Breakwater — The  reconstruction  of 
breakwater  at  Port  Elfe'in  Is  contemplated  bv  Department  of 
l^ublic   Works,    Ottawa.      Kstimated    cost.    $10,500. 

Out..  Snruin — Wharf — Department  of  Public  Works,  Ot- 
tawa, plans  wharf  and  shelter  basin  at  Sarnia.  Estimated 
cost,    $.')0,000. 

n.  C,  TniU — Fire  Alarm  System — Citv  plans  to  install  fire 
alarm  system.     W.  E.  B.  Moneypenny,  Clk. 

BulN   In  and  Contracts   Awarded 

N.  J.,  Kn»:letvood — .Swimming  Pool — Contract  for  1-story, 
2Sx7S-ft.  addition  to  swimminpr  pool  in  Knfjie  St.  for  Board  of 
Education  awarded  to  KELLEY  CONSTRUCTION  CO.,  25  War- 
burton  Ave.,    Yonkers,   N.   Y.      Estimated   cost,   $15,000. 

X.  J.,  Newark — Pavilion — Contract  for  pavilion,  shelter  and 
comfort  station  in  Weequahic  Park  awarded  to  WILI^IAM  G 
SHARWELL  &   CO.,  at   $29,270.      Noted  Jan.   20   and   Feb.   3. 

III.,.  CliioaKo — Swimming  Pool — City  Enpineering  and  Con- 
struction Co..  139  North  Clark  St..  submitted  lowest  bid  for 
addition  to  swimming:  pool  for  city.  Estimated  cost,  $30,000 
Charles   W.   Kallal,    1012   City   Hall,   City  Arch. 

Calif.,  Jackson — Dam — Contract  for  reinforced-concrete 
dam  for  Argonaut  Mining  Co.  awarded  to  BE.\"T  BROS.,  Cen- 
tral  Bldg.,   Los   Anpeles.      Estimated    cost,    $20,000. 

Calif.,  San  Francisco — Engine  House — Contract  for  engine 
house  on  Howard  Ave.  awarded  to  M.  A.  ZELINSKY,  at  $24,970. 

Ont.,  Ottn%va — Retaining  Wall — Contract  for  retaining  wall, 
etc.,  in  connection  with  Customs  Building  awarded  to  P 
LYALL  &  SONS  CONSTRUCTION  CO.,  LTD.,  Montreal,  Que! 
Estimated  cost,   $22,630. 

BUILDINGS 


Proposed  Work 

Ma.ss.,  Newburyport — Plans  being  prepared  by  Edwin  S. 
Dodge,  Arch.,  15  Exchange  St.,  Boston,  for  2-story  building 
for  Y.  W.  C.  A. 

Mass.,  PittNfleld — Frank  Howard  will  build  3-story,  75x142- 
ft.  building,  at  Fenner,  First  and  Federal  St.  Estimated  cost, 
$60,000. 

Mass.,  Sonierville — City  contemplates  building  high  school. 
Charles   S.    Clark,   Supt.   of   Schools. 

Mass.,  Taunton — Plans  being  prepared  by  James  E.  Mc- 
Laughlin, Arch.,  Ill  Dorchester  St.,  Boston,  for  1-  and  2-story 
armory.     Estimated  cost,  $70,000.     Noted  Jan.  13. 

Mass.,  Welleslej- — Plans  being  prepared  by  Pond  &  Pond, 
Arch.,  64  East  Van  Buren  St.,  Chicago,  111.,  for  2-  and  4- 
story  building  for  Alumni  Association. 

Conn.,  Wallin^ford — Plans  being  prepared  by  John  T.  Simp- 
son, Arch.,  31  Clinton  St.,  Newark,  N.  J.,  for  2-story  school 
for  Board  of  Education,  Wallingford.  Estimated  cost,  $125,- 
000.     A.   B.   Morrill,   Secy.   Bd.   Of   Education. 

N.  Y.,  Albany — Bids  will  be  received  in  spring  by  Thomas 
L.  Gleason,  Arch.,  12  Pine  St.,  for  1-story,  75xl50-ft.  church. 
Estimated  cost,  $60,000. 

N.  Y.,  Clinton — Bids  will  soon  be  received  by  Clement  R. 
Newkirk,  Arch.,  Rochester,  for  3-story,  70x90-ft.  fraternity 
house  for  Hamilton  College.     Estimated  cost,  $45,000. 

N.  Y.,  East  Aurora — Bids  will  be  received  in  March  for  3- 
story,  100xl40-ft.  high  school.  Estimated  cost,  $125,000.  F.  H. 
Fuller,  Pres.  School  Bd.     Noted  Jan.   13. 


\.   \..   I'reilonln      1.  O.  O    F.   will   construct   ;i-Ht(iry   bulldlnif 
Main    SI        i:.Nlliiiat(!d    cohI,    $10,000.  uiiciinn 

.•„'.;"'!"  "'•"•••'*^''''^'"'  will   he  prepared  by  John  J.   Petit. 
0.1     lark     Ave.,     New     Vork,     for     7-btory     addition     to 


Trouvllle    lldl.l 


N.  I.,  MorrlH  Park— PlanH  beluK  prepared  by  T.  H.  Poole  & 
<  ".,  Arch,,  I.)  W.Mt  SOth  St.,  New  Vork,  for  I -story  church 
$7S  ojjo"^'"'^'"        '    "      ^'-    •'"""Vh    Benedict.       Estimated    cost. 


N.  \;  Troy— Plans  prepared  for  r>-story,  «4xl26-ft.  bulldlnif 
for  \.  M.  C.  A.  Kstimated  cost,  $1SO,000.  Charles  C.  Grant 
.1.  lOast  2Kth  St.,  New  York,  Arch.  Robert  Cluett  and  F  p' 
Peabody,     Troy,     Intiirested.       Noted     Jan.     20. 

N.   .F.,   Allantio   City — Bids   will    soon    bo    received    by   stale 


for 


\. 


-Plans    beine    prepared     by    Maximilian 
New  York,  N.  Y.,  for  3-story, 


.1..  Cnniden  Bids  will  be  received  about  Mar.  1  for  2- 
Htory  high  school  Paul  A.  Diivls,  3r(l.,  1713  Sansom  St.. 
I'hll.id.lphl.i.    P.Mii.,    Arch. 

N.  .1.,  Cedar  «;r»ve- -Plans  picpaiid  for  .uldition  to  school 
for  Board  ol    IMiicalion. 

N.  .1..  Hover- -Moiird  of  Education  plans  high  school.  Esti- 
mated  co.st,    $112,000.      J.   J.    Vreeland,    Bus.    Mgr.   of   Bd. 

IV.  .1..  liiiekenMaok — Board  of  Education  plans  high  school. 
Estimated   cost,   $20.^,000. 

N.  J.,  JerNey  City — Bids  will  soon  be  received  by  Board  of 
Education  for  school  on  Washington  St.  Estimated  coat. 
$U0,000.      Noted   Nov.    4. 

IV.     J.,     I.akewood-  ^        _ 

Zipkes,  Arch.,  405  Lexington  Ave., 
100xl25-ft.    hotel   for   L.   liieber. 

N.  J.,  rnMMnle — Plans  being  prepared  by  Ernest  E.  Twist, 
Arch.,   Daily  News  HIdg.,  for  hotel  for  John  J.  Hobin. 

IV.  J.,  l>aterHon — Plans  being  prepared  by  Fred  W.  Went- 
worth.  Arch.,  140  Market  St.,  for  ball  room  and  store  building 
for  Jacob   Fabyan,   Hamilton  St.     lOstimated  cost,   $40,000. 

IV.  .1.,  Hod  Bank — Board  of  Education  contemplates  addi- 
tions to  school.  Estimated  cost,  $85,000.  R.  Radclifte,  Supt. 
Bd.   of   Education. 

N.  .1.,  Ilutlierford — Board  of  Education  plans  2-story  school 
on  Sylviin  St.  Estimated  cost,  $40,000.  Rasmussen  &  Way- 
land,  1133  Broadway,  New  Vork,  N.  Y.,  Arch.  C.  P.  Perham, 
103  West   Passaic  Ave.,   Rutherford.   Clk.   Bd.   of  Education. 

N.  .1.,  South  Oranee — Plans  being  prepared  by  William  T. 
Fanning,  Arch.,  Colt  Bldg.,  I'aterson,  for  parochial  school  for 
Chuich   of  Our  I>ady   of   Sorrows.      Estimated   cost,    $50,000. 

IV.  .1.,  .SprlnK  I-ake — Plans  being  prepared  for  building  for 
Ann  May  Memorial  Hospital.     Estimated  cost,  $50,000. 

Penn.,  Allentown — Home  of  Good  Shepherd  contemplates 
campaign  to  raise  $100,000  for  extending  its  buildings  and 
establishment   of   a   Colony   of  Mercy. 

Penn.,  Bala — Bids  will  soon  be  received  by  George  I.  Lov- 
att.  Arch.,  418  Walnut  St..  Philadelphia,  Penn.,  for  parochial 
school  for  St.  Matthias  Church.     Estimated  cost,  $50,000. 

Penn.,  Beaver — Election  will  be  held  Mar.  14  to  vote  on 
$50,000  bonds  for  grade  school  for  Board  of  Education.  G.  C. 
McJunkin,    Secy.,     Bd.     of    Education. 

Penn.,  Chester — Delaware  County  Trust  Co.  will  build 
8-story  office  building  at  5th  and  Market  St. 

Penn..  Danville — Danville  School  Board  plans  to  erect  new 
high  school. 

Penn..  Kaston — Franklin  House  contemplates  4-story  rein- 
forced-concrete  hotel.  Estimated  cost,  $60,000.  J.  Seitzd, 
interested. 

Penn.,  Greenville — Election  will  be  held  in  March  to  vote 
on  $180,000  bonds  for  high  school  for  Board  of  Education. 
Harry  L.  Keck,   Pres.,  Bd.  of  Education. 

Penn.,  Harrisburur — Pennsylvania  R.R.  will  award  contract 
some  time  in  April  for  new  freight  depot. 

Penn.,  HarriNburg — St.  Lawrence  Congregation  plans  church 
at   Front  and   Boas  St.      Estimated   cost,   $95,000. 

Penn.,  Hazelton — (West  Hazelton) — Bids  will  be  received 
until  Mar.  13  bv  Board  of  Education  for  school  building. 
Estimated  cost,   $140,000.     Noted  Nov.   25. 

Penn..     Hershey — Preliminary     plans     being     prepared     for 

3-story   theater   for   M.   S.    Hershey.      Estimated   cost,    $100,000. 
C.  E.  Urban,  Woolworth  Bldg.,  Lancaster,  Arch. 

Penn.,  Lititz — Election  will  be  held  Mar.  7  to  vote  on 
$95,000  bonds  for  school. 

Penn.,  Monon^aliela — (Official) — Bids  will  be  received  un- 
til 2:30  p.m.,  Feb.  28,  by  School  Board  for  11-room  school 
building.  Estimated  cost,  $50,000.  Charles  J.  Riegen  &  Co., 
406   Germania   Bank   Bldg.,    Pittsburgh,   Arch.      Noted   Jan.    13. 

Penn.,  IVorristown — Plans  will  be  prepared  by  George  S. 
Idell,  Arch.,  Philadelphia,  for  tuberculosis  cottage  for  State 
Hospital    for    Insane.       Estimated    cost,    $42,000. 

Penn.,  Sunburv — Board  of  Education  contemplates  2-story 
high  school.  Estimated  cost,  $100,000.  F.  E.  Drumheller,  Pres. 
Bd.    of    Education. 

Penn.,  Wilson — Plans  will  be  prepared  by  A.  G.  Wickerham, 
Arch.,  601  McClure  Ave.,  Homestead,  for  2-story  school  for 
Board    of   Education.      Estimated    cost,    $60,000. 

Md.,  Baltimore — S.  S.  Philip  and  James  Church  will  build 
school,  convent  and  parish  house  on  Maryland  Ave.  Esti- 
mated cost,   $100,000. 

Md.,  Blue  Mountain — Plans  being  prepared  by  Baldwin  & 
Pennington,  Arch.,  330  North  Charles  St.,  for  4-story  hotel  for 
Blue  Mountain  Hotel  Co.,  Inc.  Estimated  cost,  $260,000.  John 
Castleberg,    322    West    Baltimore    St.,    Pres.      Noted    Dec.     23. 

Md.,  Frederick — Pennsylvania  R.R.  plans  to  build  passenger 
station  at  Frederick. 

Va.,  Grundy — (Official) — Bids  will  be  received  about  Mar.  1 
by  Chairman  of  Board  of  Supervisors  of  Suchanan  County 
for  1-story  court  house.     Estimated  cost,  $40,000.     Noted  Feb.  3. 
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Vn.,  Ric-hmond — Uichmoiid,  Fredprirkshurp:  &  Potomac; 
R.R.  ami  Atlantic  Coast  l-iiu-  K.U.  contemplates  construction  of 
passenger  station,  also  to  remove  Klba  station  and  construct 
building   to   replace   same.      Estimated   cost,   $2,000,000. 

Vn.,  Rlelinioiid — Plans  being?  prepared  by  Cliarles  M.  Rob- 
inson. Arch.,  for  7-story  commercial  building  at  5th  and 
Franklin  ,st.  for  Lawrence  T.  Price  and  associates.  Estimated 
cost,    $1. "0,000. 

Vn.,  Solioolli«>ld — City  plana  to  build  school  oti  WashinR- 
ton  St. 

AV.  Vn.,  Wheellnjf — Plans  beint?  prepared  for  Fr.ancis  Hos- 
pital,   near    Rittcr    Park.      Estimated    cost,    $2r)0,000. 

Gn.,  Atlantn — W.  S.  Elkin  plans  building  at  Luckie  and 
Poplar    St.       Estimated    cost,    $75,000. 

Ga.,  AVinder — Plans  beinp;  prepared  by  S.  Baldwin,  Arch., 
for   2-story    building    in    Broad    St.    for   J.    L.    Saul. 

Fla.,  Onytona  Ileaoh — Bids  will  be  received  until  Mar.  6 
bv  Board  of  I'ublic  Instruction  of  Volusia  County  for  roin- 
forced-concrete  school.  Mark  &  Sheftall,  210  Clark  Bldf?., 
Jacksonville,   Arch. 

Fla.,  Palaika — Atlantic  &  Gulf  Insurance  Co.  will  erect 
building  on  2nd  St.     G.  Loper  Bailey,  I'res. 

I..a.,  New   Orlean.s — See   item  under   "Bridges." 

Tenn.,  Ciinttanooera — Bids  will  soon  be  received  for  12-story 
ofRce  building  for  Volunteer  State  Life  Insurance  Co.  Esti- 
mated cost.  $100,000.  Barnwell  &  Barnwell,  Chattanooga, 
Arch.      Noted    Feb.    17. 

Tonn.,  Kiioxville — Citv  Commissioners  authorized  addition 
to  Jloses  School.     Estimated  cost,  $40,000. 

Tenn.,  Lebanon — Castele  Heights  School  will  rebuild  main 
building,    i-ecently    destroyed    by    Are. 

Tenn.,  NaslivHle— Cumberland  Telephone  and  Telegraph  Co., 
Louisville,  Ky.,  will  build  office  and  exchange  building  at 
Nashville.      Estimated  cost,  .$200,000. 

Ky.,  0\ven.sboro — Citizens  voted  $40,000  bonds  for  3-story, 
80x90-ft.  city  hall.     J.  H.  Hickman,  Mayor.     Noted  Feb.  17. 

Ohio,  Alliance — Plans  prepared  by  Frank  1^.  Packard, 
Columbus,  for  2-story  sclioul  for  Board  of  Education.  Noted 
Dec.  23. 

Oliio,  Bellefontnine — County  Commissioners  retained  W.  H. 
Tremaine,  Chamber  of  Commerce  Bldg.,  to  prepare  plans  for 
building   for   Franklin   County   Tuberculosis   Hospital. 

Oliio,  Bryan — Plans  prepared  for  high  and  grade  school 
for  Board  of  Education.  Estimated  cost,  $.50,000.  W.  H. 
Nicklas,    60S    Euclid   Bldg.,   Cleveland,   Ohio,   Arch. 

Oliio,  Canton — Plans  prepared  for  3-story  Sisters'  home  for 
St.  Peter's  Church.  Herman  J.  Wagener,  532  Renkert  Bldg., 
Arch. 

Ohio,  Canton — Plans  being  prepared  by  C.  C.  &  A.  L.  Thayer, 
.Airch.,  New  Castle,  Penn.,  for  1-story  motion-picture  theater 
for  W.  E.  Koltz.  2994  Tuscarawas  St..  S..  and  D.  W.  Lerch, 
210   Market   St.,    N.      Estimated   cost,    $65,000.      Noted    Dec.    30. 

Oliio,  Fremont — Preliminary  plans  being  prepared  for  3- 
story  hospital  for  Sandusky  County  Memorial  Hospital  Asso- 
ciation. Estimated  cost,  $100,000.  W.  W.  Sabin,  209  Euclid 
Bldg.,    Cleveland,    Arch.      Noted    Nov.    4. 

Oliio,  I.aIse-»Yood — Bids  will  be  received  until  noon.  Mar.  14, 
by  P.  T.  Harrold,  Clk.  Bd.  of  Education,  for  2-story  addition 
to  Hari-ison  .School  and  improving  Lincoln  School.  Charles 
W.   Hopkins,   900   Ross   Bldg.,   Cleveland,  Arch.      Noted    Feb.   10, 

Ohio,  Leiianon — Resolution  passed  providing  for  bond  issue 
of    $65,000    for    rebuilding    county    infirmary. 

Oliio,  JIansiield — Plans  being  prepared  for  2-story  hospital 
and  nurses'  home  for  Emergency  Hospital  Association.  Esti- 
mated cost,  $s0,on0.  Vernon  Redding,  301  Bird  Bldg.,  Mansfield, 
Arch.      Noted    Nov.    IS. 

Ohio,  Mas.sillon — Bids  will  be  received  about  Mar.  15 
for  2-story,  72xSfi-ft.  hospital  for  Massillon  State  Hospital. 
Estimated  cost,   $70,000.      H.   C.   Eyman,  Supt.      Noted   Nov.   IS. 

Oliio,  Napoleon — City  and  County  Commissioners  plan  to 
build    hospital. 

Ind.,  Indianapolis — Plans  being  prepared  by  Herbert  Foltz, 
Arch.,  1456  Lemcke  Annex,  for  orphans'  home  for  Board  of 
(Children's  Guardians  and  Marion  County.  Estimated  cost, 
$60,000.     L.  K.  Fesler,  Aud.  Marion  County. 

Ind.,  Tndianapali.s — Preliminary  plans  being  prepared  by  .T. 
Edwin  Kopf,  Arch.,  256  Lemcke  Annex,  for  4-story,  80x120- 
ft.  hotel.     Estimated  cost,   $100,000. 

Ind.,  llichipran  City — Plans  being  prepared  for  2-story  grade 
school  for  Board  of  Education.  Wilson  B.  Parker,  805  Board 
of   Trade   Bldg.,    Indianapolis,    Arch. 

Mich.,  Jackson — Odd  Fellows  will  build  additions  to  home 
at  Jackson. 

Mich.,  Sonth  Rockwood — School  Board  contemplates  school 
in  spring.     George  Strong,   School  Dir. 

Mich.,  Vpsilanti — Bids  will  be  received  until  Apr.  1  by 
Smith.  Hinchman  &  Grylls.  Arch.,  710  Washington  Arcade, 
r)etroit.  for  2-storv.  170xl7fl-ft.  library,  for  Michigan  Statu 
Normal  School.     Estimated  cost,  $75,000. 

III.,  Freeport — Bids  will  be  received  about  Mar.  15  for  7- 
story,  40xl20-ft.  bank  building  for  State  Bank.  Estimated 
cost,  $150,000.  Frank  A.  Carpenter,  420  Brown  Bldg.,  Rock- 
port,  Arch.     Noted  Nov.  25. 

111.,  Hinsdale— Bids  will  be  received  until  Mar.  1  by  Per- 
kins, Fellows  <>t  Hamilton,  Arch.,  6  North  Claik  St.,  Chicago, 
tor  2-story,  150xl70-ft.  school  for  Board  of  Education. 

111.,  .loliet — Elks  contemplate  erecting  building.  Esti- 
mated cost,   $50,000. 

111.,  Lincoln — Bids  will  be  received  until  10  a.m..  Mar.  7. 
by  Frank  D.  Whipp,  Fiscal  Superv.  Bd.  of  Administration,  for 
school  building  at  Lincoln  State  School  and  Colony. 


III.,  Roifkfnrd — Swedish-American  Hospital  will  build  3- 
Rtory,  62xl22-ft.  hospital.  I'etersen  &  Johnson,  406  Lundberg 
Bldg.,   Arch. 

111.,  Vrliana — I'lans  being  prepared  by  Tallmadge  &  Wat- 
son. Arch.,  Chicago,  for  buildings  for  Wesley  Foundation. 
Estimated  cost,  $150,000. 

III.,  WaukcKan — A.  F.  &  A.  M.  contemplates  lodge  building. 
Gilbert    H.    Richards,    321    Sherman    PI.,    interested. 

WIh„  Green  Hay — Preliminary  plans  being  prepared  by 
Carr  &  Walsh.  Arch.,  Minahan  Bldg..  for  4-8tory  university 
dormitory.      Estimated   cost,   between   $125,000  and   $150,000. 

Wis.,  (;reen  liny— B.  P.  O.  E.  contemplates  3-story,  120x125- 
ft.  club  house.  Estimated  cost,  $55,000.  F.  U.  Weeks,  inter- 
ested. 

Wis.,  Milwaukee — Fred  Miller  Brewing  Co.  contemplates 
hotel,   store   and   theater   building  at   160-179   3rd   St. 

VViN.,  PortaKC — Plans  being  prepared  by  R.  A.  Messmer  & 
Bros.,  Arch.,  Milwaukee,  for  club  house  for  Elks'  Club. 

Wis.,  Shelioyenn — German  Bank  contemplates  6-story  bank 
and  office   building. 

Iowa,  Alta — Bids  will  be  received  about  Mar.  1  for  school 
Estimated  cost.  $S0,000.  Smith  &  Keffer,  Youngerman  Bldg., 
Des  Moines,  Arch.  J.  J.  Parker,  Alta.,  Secy.  Bd.  of  Education. 
Noted  Feb.   10. 

Iowa,  Audubon — Bids  will  be  received  about  Mar.  10  by 
L.  A.  McGinnis,  Secy.  Bd.  of  Education,  for  2-story,  59xl45-ft. 
reinforced-concrete  school.  Estimated  cost,  $55,000.  Noted 
Jan.    13. 

Iowa.  Cedar  Rapids — Contract  will  soon  be  awarded  by  W^. 
G.  Dows  for  10-storv  office  building  at  2nd  Ave.  and  2nd  St. 
Estimated    cost,    $300,000. 

Iowa,  Davenport — Campaign  will  be  started  to  raise  $50,- 
000   for  armory   for  Battery   "B."     Reed  Lane,   interested. 

Iowa,  Early — Election  will  soon  bo  held  to  vote  on  bonds 
for  consolidated  school.     W.  W.  Little,  Secy.  Bd.  of  Education. 

Iowa,  GreenHeld — Plans  will  be  prepared  by  Lloyd  D.  Willis 
for  Carnegie  Library   for  Greenfield   Library  Board. 

Iowa,  Mason  City- — Ralph  S.  Stanberry  contemplates  5- 
story  office   building  at   5th   and   Main    St. 

Minn..  Kveleth — Bids  will  be  received  until  Apr.  1  by  W.  T. 
Brav,  Arch.,  Duluth,  for  2-story,  96x225-ft.  high  school  for 
Boaid  of  Education.     Estimated  cost,  $200,000. 

Minn.,  Red  AVIuk — Red  Wing  Golf  Club  contemplates  club 
house.     A.   Stebbins,   Pres. 

Minn.,  AVabasha — Citizens  voted  $40,000  bonds  for  addition 
to  high  school  for  Board  of  Education.  Chandler  &  Park, 
400  Main  St.,  Racine,  Wis.,  Arch.  John  W.  Murdock,  Secy. 
School  District  No.  1.     Noted  Jan.  13. 

Kan.,  Hutchinson — Reno  Lodge,  A.  F.  &  A.  M.,  contemplates 
2-story,    10xl20-ft.    building.      A.    I^.    Wilson,    interested. 

Kan.,  Wichita — Plans  being  prepared  by  C.  W.  Terry,  Arch., 
Michigan  Bldg.,  for  6-story  hotel  at  Main  and  William  St. 
Estimated  cost,   $250,000. 

Kan.,  Wichita — A  campaign  will  soon  be  started  to  raise 
$75,000  for  gymnasium  and  other  improvements  for  Friends 
University.     A.  Stanley,  Pres. 

Kan,.  AVichita — Election  will  soon  be  held  to  vote  on  $65,- 
000  bonds  for  intermediate  school.  W.  C.  Kemp,  Pres.  Bd.  of 
Education.     Noted  Oct.  7. 

Neb.,  Lincoln — Fremont  Hotel  Co.  will  build  new  hotel  in 
spring.     Estimated  cost,  $175,000.     Frank  Fowler,  Pros. 

Neb.,  Omaha — Plans  being  prepared  for  4-story,  66xl32-ft. 
hotel  and  apartment  building  for  American  Security  Co. 
Estimated  cost,  $75,000.     Joseph  T.  Allen,  Brandeis  Bldg.,  Arch. 

Neb.,  Omaha — Press  reports  state  Conservation  Savings  and 
Loan  Association,  1614  Harney  St.,  plans  8-story,  66xl32-ft. 
building  at  18th  and  Farnum  St. 

Mo.,  Webb  City — Tentative  plans  being  prepared  by  A. 
Stines,  Arch.,  for  5-stoiy  hotel  at  Liberty  and  Daugherty 
St.   for  Commercial   Club. 

Tex.,  San  Antonio — Citizens  voted  $800,000  bonds  for  high 
school  on  south  side  of  city.  Paul  H.  Scholz,  Bus.  Agt.  Bd. 
of  Education. 

Colo.,  Pueblo — Competitive  plans  will  be  received  until  9 
a.m..  Mar.  27,  by  J.  Knox  Burton,  Comr.  of  Finance  and  Sup- 
plies, for  municipal  building  and  auditorium. 

Bids   III   and   Contracts   Awarded 

Mass.,  AVestfleld — (Official) — Contracts  for  1-story,  llfix 
178-ft  school  for  Board  of  Education  awarded  to  P.  J. 
MAHONEY,  general,  and  to  J.  J.  COTTER  CO.,  Springfield,  for 
heating.     Estimated  cost,  $50,000.     Noted  Feb.  10. 

Mass.,  Worcester — General  contract  awarded  to  PLEISCH- 
MANN  CONSTRUCTION  CO.,  7  West  45th  St..  New  York.  N.  Y., 
for  4-story,  79xl04-ft.  theater  for  Strand  Theater  Co.,  Worces- 
ter.    Estimated  cost,   $150,000. 

N.  .1.,  Bernards vllle — Contract  awarded  to  KENN-WELL 
CONSTRUCTION  CO.,  S41  Broadway,  New  York,  N.  Y.,  for  3- 
story,  70xl35-ft.  parochial  school  and  hall  for  Parish  of  Our 
Lady   of   Perpetual    Help. 

Penn.,  Lelii^'hton — Board  of  Education  awarded  general 
contract  for  high  school  building  to  BEARD  CONSTRUCTION 
CO.,   Reading,    at   $S1,S96.      Noted    Dec.   6. 

Iowa,  nubiique — Contract  for  3-story  Sisters'  home  for 
House  of  Good  Shepherd,  awarded  to  ANTON  ZWACK,  1301 
Clay  St.,  Dubuque.     Estimated  cost,  $65,000. 

Iowa,  Sioux-  City — George  J.  Grant  Construction  Co.,  at 
$52S.S77,  submitted  lowest  bid  for  Woodbury  County  court 
house  at  7th  and  Douglas  St.     Noted  Dec.  23. 

Mo.,  St.  Charles — Contract  for  church  for  St.  Charles  Bor- 
romeo  Congregation   awarded  to  GEORGE  UEBERLE  &   SON. 

Mo.,  St.  .loseph — Contract  awarded  to  J.  W.  T>EHR,  at 
$64,328,  for  Bliss  Grade  School  at  30th  and  LaFayette  St. 

Ore.,  Portland — (Official) — Bids  received  for  Benson  Poly- 
technical  School  by  R.  H.  Thomas,  School  Clk.,  rejected. 
Noted   Jan.   27. 
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J.  A.  A  W.  Illril  .1  Co.,  (II.MlilliiitorH  of  Itlpollii    I'liiiiiin-l   raint,  'I'Ik-   <  iiin-ri-lo   «il«-«'l   «'<>.,    I'J    Uroudwiiy.   iiiinouiioeH   Hint    It    la 

hnH    moVfil     Its     .N'lW     YoiU     iillli-f     ficiiii     t'll!     llfitviT    St.     Ii>     llii-  iiou     rolllim    1  laviiiii'yiT    luilH    111    ItlriiiliiKliairi,    iiiicl    lia«   opi-ned 

]C(iiiltiibl<>    HIiIk       U'(I    Hi-.iailwiiv.      Tin-   I'oiniiaii  v    wImImn    Id   Mil-  a    illMtrlct    HalcH   ollli-i-    In    I  lin    Urowii-Maix    IlhlK..    iilriiiliiKliain. 

viHe   llH  ciiMloinrrM    that    no   ailvam-.-    In    tlin    iirlcc    of   thin    iialiit  Wllllani    I'li'/,,   t'lvll    ICiinr.,    will   bn   In   cliarn'i   of   thiH   olllcc. 

an-   ■-.•c.lv.Ml   without   any   .imirulty.  |l„,o.mh   ..r    n.nxHUlawn.-y   for   p.TH.lHHlon   to   In.slall   nniMl.lpal 

Tlio  OhkooiI   »'<•■.  Marlon.   Ohio,   nianufact uror   of   oxcnvatlnK  w.-.l.r- worUH    waH    hi'iird    ThurHilav.    Kcl..    ;i.    al    rittHburnh,    l>o- 

niaihln.ry,    aiiiiouncfH    that     It     liaH    niaclo    arranKi'tHfHtH    with  f,,,,.     tli<-     rnhllc     .ScivUc-     ConiinlHHlon.       After    arKUimnt     th« 

Cop.'laml  \-    Kllnn.'l.   li;!!   iM.-tropolltan   Mfc   Uh\n..  MInni-npollH.  ,onuiilMslon    haM   ilcildi'd    to   place    the    matter    In    the-    liandH   of 

Minn.,   to  ail    as   lt.M   rcprcHental  Ive    In    the   Northwewt.  tl„.    ,,nKlne.rH    for    adJUHtniciit.       IC.    \V.    HeHH.    of    (Mearllcid,    la 

Tlir    llucjruM    <'o.,   .*^onth    Mllwauk<T,    WIh.,    annoiincnH    that  eiiKlnei'r    for    the    liorcnik'h;    .1.    Murray    Africa,    of    Huntington, 

,'«.   10    lOlniore.   fornierlv   central   HaleH   nianaK'cr  of  the  ooinpany.  jiMHlHtliiK    hlin.       For    the    water    company,    MorrlH    Knowle.s    la 

haw    been    appointed    .superlnli'ndi'iit    of    the    lOvaiiHVllW!    platit.  enRliieer,    with    .1.    M.    ChcHtiT    aHHlHlln^;■,    bfith    of    I'lt iNburt^h. 

K    C     IlliiKston    will    act    as   central    Hale.s    inanaRer.    located    In  K.    Herbert    .Snow,    chief   en^;lnel•r    of    the    f'ubllc    ,Servlce    Com- 

C'tilca^o,  and  C.   11.   Iluli-hlnson   will   be   WeHti-rn   .MalcH  manak'er  nil.sslon,    will    Hit    In    tin-    conference    of    eriKlneerH    aH    the    fifth 

and  will  be  located  at   SOf.  MerchantH  National   Hank   Hldn.,  .San  man.       Each    one    o'    the    live    eUKlneerH    In    a    member    of    the 

FranclHCO.      K.    T.    ttu.iHoll.    Northwestern    sali-H    manager,    will  Anierl<-iui   Society    ,)f   Civil    lOnKlneers.      The   adJuBtment    lu   to 

continue  nt  his  olllce,  608  rittock  Hlk.,   Portland,  Ore.  be   ina<l(^   in   wlxty   ilays. 

CATSKIM,  A<H  i;ni;OT,   IMKW  YORK,  N.  V. 

<')Mitrnct    170 

RId.s   were   recolvod    by   the   Board    of   Water   .Supply,    Feb.  New    York;    (K)    Henry   B.   Pox   Construction   Co.,    New    York. 

1,     for    copper    linhm     a     portion     of    the    city     tunnel    of    tho  (p)   Ma.son  &  Hanger  Co.,  New  York;   (G)   W.   P.  Plass  &  Bro., 

(^it.^^klll    Aqueduct.    Contract     1,0,    between    Shafts    Ks    and     19,  ,            ^          York       ni>    Wllllim     Hevman      lerqev    ritv      N      I 

from     (A)     lAII'KKR     &     UKMICK,     r.'.H     lOlllcott     .Sq.,     Buffalo  iVf',,,^    p     .^    ',,        t           n        ,  ,          ^u'    '  f   ^  ^.,.  ,  ^" 

(awarded    contract);    (B)    Marble    Arch    Co.,    New    York;     (C)  (I)    Ward    &   TuUy,    Inc.,    Brooklyn.      The    Item    bids    were    an 

Booth   &    Flinn,   Ltd.,    New    York;    (D)    Charles   Meads   &   Co.,  follows: 

ABCDEFG  H  I 
I  ,'200  Uii.tt.  copper  linine  around  whole  periphery  of  12-ft.  tunnel  and  all  appurte- 
nances includinK  concrete  walk $89  00  $110  00  $110,00  $110  00  $11.')  (K)  «i:tO  (X)  $124  (X)     SIIO  00     $110.00 

4  end  anchoraRos  or  wnter-stopa  for  copp<T  lining 250.00     400.00      170  00     (WO  (M)     7(K)  ()0     4. WOO     .1,10  (M)    1,(XK)(K)    1,000  00 

1,(K)0  sq.ft.  cippcrlininE  in  iwilated  patches S.W         4.00         fi.rM         (1  (K)         .'i  00        i:<  .10         .'>  (K)           7  (H)         28.00 

.SO   '-in    brass  ilap-viUves 5.00       10.00       10.00        l.'i  ()0       14  (K)         .^  00       a.")  (K)         DO  (X)          .W.OO 

.'•..(HIO  lin.ft.  drillinK  holes  for  Kfoutinu 1.75            .50            .20              ISO              W          100         ;i  (X)            l.W            1.80 

L'.OIIO  lia  ft.  steel  pipes  for  RroiitinK.  etc ..55            .75            .20            ..50              (Kl              ;tO         2  (M)            1.50           2.00 

1  00(1  nlaki^^' coMaectinns  for  ^routing 1.00         2.00          1 .  .50         l.(X)         .'i  .''il)          1(M)         .i  ()0           4  00           4.00 

5,(X)0ni.ll.  MiixiriK  and  plncinKBreut 00  .:?0          1(X)            .(10              CO          lOO         2.(K)              ..50           2.00 

2  renioviMR  and  replacing  riser  valves .500.00     200.00     2.50 OO  1,000.00  .i.tXX)  (X)     .500  ()0  1  ,.500  (M)  10.000  00  10,000.00 

Extended  totals $i:i0.0.50$14(S,:i00«147,.580  $162,600 $163,620  $184,300 $192,200    $194,400    $213,500 

HIGHWAY  IMPROVKMKNT,  DENISON.  TEX. 

Bids  were  received  Jan.   12  bv  the  Commissioners  of  Gray-  Smith  Bros.;    (F)   Eureka   Paving-  Co.;    (G)   W.   P.  McCoy;    (H) 

son    Countv    for    hiRhwav    improvement    from     (A)     Roach    &  H.    K.    McCullom    &    Co.;    (1)    WOMACK    CON.STRUCTION    CO. 

Stansell;    ("B)    Larkin    Construction    Co.;     <C)    Montgomery    &  (awarded  contract);   (J)   W.  D.  Hayden;   (K)   Cobb  &  Gregory. 

Perkins;   (D)  Owens  Construction   Co.;    (E)   Howard,  LaRoe  &  The   item   bids   were   as   follows: 

ABCDEFGHIJK 

220  0  acre  clearing                           $15.00     $24.50  $15.00     $22.00     $15  00     $25  00     $25  00     $17.50     .¥35  00     $10  00     $15  00 

''19  7  acre  grubbing                             37.50       40.00  25.00       25  00       45.00       25  00       27.50       35  (K)       40  00       15  00       25  00 

18,448  100-Iin. ft.  re-setting  fences 60         1.10  1.10          1.50            .02          1.10          100            .75              90            .62            .02 

1,099  post  re-setting  mailboxes 20            .25  .10            .15            .25            .40            .10              .35            .10            .15            .20 

301,758  cu.vd.  embankment 14}          .15ft         .14J          .14  .15J14to.l5           .13            .14            .14            .14            .14* 

i:-l,467cu.yd.  common  excavation 14}         .15,',        .18  .11            .15}14to.l5          .14           .14            .14           .17           .14} 

690  cu.vd.  loose  rock  excavation 35            .40  .37            .30            ..35            .38            .35            .40            .30            .30            .70 

4,711  cu.yd.  solid  rock  excavation 80           .90  .75           ..50           .75         100           .65           .80           .60           .75         1.00 

U.8:!0  cu.vd.  white  rock  excavation 60           .70  .65           .45           .55             90           .50           .70           .50           .40           .50 

6.30,842  lin.ft.  road  grader  work 04            .03}  .04            .02            .04              04            .04            .03            .03            .02J          .03 

Cu.vd.  overhaul  grading  100  lin.ft 01}          .01}  .02            .02            .01            .02            .01}          .01            .01}          .02            .02 

4.4o5  cu  vd.  drv  culvert  excavation .30            .45  .30            .20            .45            .40            .45            .40            .30            .35            .50 

Cu.vd.  wet  culvert  excavation 100          1.40  100            .37}       1.25          125            .60          125         1.00            .75         1.00 

Cu.Vd.  nick  excavation  culvert 2  00          1.25  1.00            .50          150          125            .75         1.50            .95         1.00         1.50 

Cu.Vd.  drv  bridge  excavation 60            .45  .30            .25              .50              40            .45            .40            .50            .35          1.00 

Cu  vd    wet  bridge  excavation 1.50         1.50  1.00            .50          150          150         2.50          1.25         2.00         1.00         2  00 

Cu  "vd   rock  excavation  bridges 2  00          1.45  1.00            .50          1.50          125         2  25         150            .95         1.00         3  00 

444'lin. ft.  corrugated  culverts  in  place  18-in.  dia 1.10           .93  1.20         1.10         1.00         100         1.25         1.25           .87           .99         1.10 

1,896  lin.ft.  corrugated  culverts  in  place  24-in.dia 1.40         1.23  1.45         1.49          140         135         1.55         1.55         1.16         1.25         1.40 

7,536  lin.ft.  corrugated  culverts  in  place  30-in.  dia 2.30         2  08  2.40         2.11          2.15         2  20         2.30         2  25         198         2.07         2.30 

8,435  lin.ft.  corrugated  culverts  in  place  36-in.  dia 2.70         2.46  2  70         2.50         2.65         2  65         2.70         2  60         2.39         2.52         3.00 

2.6S3  lin.ft.  corrugated  culverts  in  place  42-in.  dia 3.25         2.88  3.25         2.93         3.15         3.20         3.20         3  10         2.89         3.07         4.00 

46  lin.ft.  removing  old  corrugated  culverts 40            .23  .10            .20              .50            .10            .20            .25            .01            .15          100 

Lin.ft.  hauling  old  corrugated  culverts  }  mile 05            .08  .05             05            .01             .10            .02            ,10            .02}          .05              05 

M  ft    b  m.  untreated  lumber  in  place 45.00       50  00  40.00       40  00       .50.00       50  00       45.00       45  00       39.00       45  00       45.00 

553.7  M  ft.  b  m.  creosoted  lumber  in  place 70.00       75.00  62  00       70.00       70.00       63.00       70.00       65.00       60  00       67.00       65  00 

Lin.ft.  untreated  piling  in  place  (pine) 35        55  .50            .60            .50            .45            .50            .38            .40            .40 

Lin.ft.  untreated  piling  in  place  (boisdarc) 50            .60  .70            .62            .75        65            .95            .50          1.00          1.00 

Lin.ft.  cresoted  piling  in  place 56            .50  .70            .75            .85            .75            .65            .75            .48            .50            .60 

960.7  M  ft.  b.m.  removing  old  bridges 3.00         2.50  3.00         3.00         3.00         2  00       12  00         5  00          180         2.00       10  00 

M  ft.  b.m.  hauling  old  lumber  per  1  mile 100            .50  .60          1.25            .75         3  00          1,50          1.50            .30            .75            .60 

M  .t   bm.  rebuilding  old  timber  bridges 12  00       14  00  10.00       12.50       12  50         8  00       15  00       15  00         5  00       15  00       25,00 

5vj  cu  yd   rough  stone  masonry 6,00       10.00  6.00         8.00       12.00       12.00         8  00       10  00         6,00         5  00         2.50 

Cuvdilain  Concrete             .                     14.00       1100  12.50         9.00       12  00       13.50       1100       14.00       10  00        12  00       13  00 

Cu'yd' reiiJorced  concrete 15.00       12.00  15.00       1100       15  00       16  00       14  50       18  50       1100       15  00       16  00 

Pound  reuiiorcing  steel  in  place 05           .04  .03           .05           .05           .05             07}           04}          .03}          .04}          .06 

p.  und  .-■  oam  cix.n  in  place 05           .05  .04|          .05           .04}          .08           .09}         .053         .04}         .04}          .06 

Poun,   ste  J  truces  in  place 06           .07  .05i          .06           .04f          .10           .12}          .04}          .05           .04}          .06 

.•.7  3    u.v<l.  local  gravel  in  place  one  course 38           .35  .33           .38f         .40           .35           .41            .39           .37           .40           .40 

TV7,CM  I u.y'.  «:■   Ved  gravel  in  place  one  course 40           .40  .34           .37}          .50             35           .39           .39           .37           .43           .35 

89';:  CU.yd   whit«    ockbaseinplace 95            .78  .81            .90          110          100            .75            .80            .72            .75            .80 

LU   d,  iooal  gravel  base  in  place 38           .38  .33           .38f         .50           .35           .41             .39           .39           .40           .40 

eu.'5!w.iravel    .      in  place 40            .40  .33            .38J          .54            .40            .41            .39            .36            .45            .40 

■:  r'S  CJ.yd.  bhippet;  ^avel  top  in  place 40            .43  .35            .37}          .58            .40            .39            .39            .35            .45            .40 

-  C  vd  sand  stone  base  100       1.25       1.10       90 

r  16,6....,  cu.yd.   .uditional  J  mile  haul  gravel 08}          .07  .08            .07}            08}.07to.07}       .06}            07            .07            .07            .07 

r.Ci,  cu.yd.  additional  i  mile  haul  white  rock 08            .07  07}            07            .08              OS            .07}          .07            .07            .07             07 

lOOC  G  watering  gravel                           2.00         5.00  2.00         2.50            .90         5.00         5  00         2.50          1.25         1.00         3.00 

S,      .^oiling  gralel                                   01}          .02  .01}            01              01            .02              OOJ            00}          .00}          .01}          .04 

£,045  cu.yd.  quarr:ing  and  crushing  limestone 1.00            .99  1.00            .90          100         1.15            .70          1.00            .85            .85         1.00 

8.045  cu.yd.  laying  1  course  macadam  complete 1.15            .48  .60            .50            .90            .50         1.75              50            .41            .7.1         1.50 

32,950  cu.vd.  additional  }  mile  haul  limestone 08            .07  .07            .07            .08            .10            .07}          .08            .07            .07              07 

Cu.yd.  laying  2-course  macadam  complete 1.40            .60  .75            .45         1.25            .50          1.95              50            .43            .76         2  00 

Cu.yd.  additional  n  mile  haul  crushed  stone 08           .07  .07}         .06           .08           .10             06}           08           .07           .07             07 

2.730  sq.yd.  concrete  road  1  mile  haul 1.45         1.10  1.36         1.25          150          1.50          1.45          1.25          140          1.4o         1.40 

10,920  sq.yd.  overhaul  per  mile  sq.yd.  concrete 10            .08  .06            .07            .10            .20            .35            .12}          .07            .08            .10 

8,271  cu  yd.  clav  wagon  haul  in  place 43            .35  .40            .50            .50            .:j5            .25            .39            .30            .35            .50 

8  271  cu.yd.  sand  wagon  haul  in  place 40            .35  .40            ..50            .35            .35            .22            .39            .30            .30            .40 

20,675  cuvd.  additional  haul  }  mile  clay 08            .07  .07}          .08            .08            .08            .07}          .07            .07            .07            .07 

20,675  cu.Vd.  additional  haul  i  mile  sand 08            .07  .07}          .08            .08            .08            .06}          .07            .07            .07            .07 

Cu.yd.  clay  scraper  haul 27           .16  .25           .25           .30           .32           .17           .17}          .25           .17           .25 

Cu.vd.  sand  scraper  haul 24            .16  .25            .25            .35            .32            .19            .20            .25            .12            .20 

Cu.yd.  overhaul  clay  scraper  100  lin.ft 02            .02  .02            .02            .02            .03            .01}          .01            .01}          .02            .02 

Cu.yd.  overhaul  sand  scraper  100  lin.ft 02            .02  .03            .Q2            .02            .03            .01|          .01            .01}          .02            .02 

100  cuvd   rip-rap  in  place              2.50         1.00  1.00         1.15          1.50          1.50          1.60          100            .99          125         2.00 

loo  cu:yd:  addwSnal'}  mile  haul  rip-rap ^  ^         .07}  08_  08_  08_  08_  07_  07 07 07_ 

Extended  totals $512,770  $490,332  $491,571  $471,854  $528,318  $481,376   $82,886  $166,487  $453,302  $460,378  $469,412 
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rillCKS    AND    TlIK    OUTLOOK    POIl    SPIIIIVG 

Continued  activity  and  increased  prices  are  noticed  in 
practically  all  lines,  with  the  exception  of  cotton,  although 
we  are  at  present  between  seasons,  which  ordinarily  tends 
to  weaken  prices.  Many  commodities  ha\e  reached  the  level 
at  which  buying  would  ordinarily  be  slow;  but  current  de- 
mands appear  unlimited  and  tiie  <|uestion  of  price  seems  of 
secondary  consideration  with  <-onsumers  although  manufact- 
urers are  puslied  to  the  limit  and  in  a  great  many  instances 
working  overtime,  deliveries  cannot  be  made  as  rapidly  or  as 
regularly  as  desired. 

In  the  iron  and  steel  industry  there  is  a  growing  dis- 
crepancy between  the  volume  of  business  offered  and  the 
contracts  actually  closed,  because  the  mills  are  already  booked 
far  ahead  and  he.^itate  to  accept  further  future  orders  at  a 
time  when  indications  point  to  still  higlier  prices.  Prices 
have  advanced  on  steel  forms  l.'i  per  ton;  wire  from  $2  to  $4 
per  ton;  besides  advances  on  basic  iron,  railroad  spikes,  skelp, 
wire  rods,  shafting,  rivets,  chains,  tin  plate,  etc.  The  spec- 
tacular performances  of  the  market  have  increased  uneasiness, 
and  makers  are  now  certain  that  the  market  will  break,  as 
present  prices  are  so  abnormal;  but  the  current  conditions 
are  without  preci'dence;  the  time  when  the  br<'al<  will  come 
cannot  be  foretold,  conditions  abroad  having  most  to  do  with 
such  a  development.  For  the  immediate  future  it  is  ex- 
pected that  if  conditions  continue  as  they  are  now,  it  is  esti- 
mated that  the  mills  will  not  have  more  than  one-fourth  of 
the  finished  material  in  the  second  and  third  quarter  that 
customers  will  want.  This  applies  to  mill  orders,  and  to 
offset  these  conditions  the  contractor  who  is  in  the  market 
for  small  quantities  of  finished  iron  and  steel  ought  to  be 
able  in  most  cases  to  secure  them  from  warehouse,  as  inqui- 
ries from  various  sections  show  they  are  well   protected. 

Prices  of  other  construction  materials  are  either  advancing 
or  are  holding  firm  on  recent  advances.  Cement  has  gone  up 
5c.  a  barrel  during  the  past  month  in  most  sections  exclusive 
of  New  York  City,  where  no  advance  has  been  shown,  rail- 
way ties  have  advanced  a))Out  10%,  asphaltum  has  gone  up 
$1..50  a  ton,  and  the  only  building  materials  on  which  an  ad- 
vance has  not  been  noted  since  fall  are  gravel  and  sand. 

The  railroads  still  continue  to  show  large  earnings  and  are 
spending  large  sums  on  maintenance,  but  there  seems  to  be 
very  little  new  trackage  contemplated,  the  only  large  con- 
tract awarded  lately  being  260  miles  for  the  Southein  Pa- 
cific in  California.  Reports  from  New  York  State  predict  that 
several  new  water  power  developments  aie  to  go  through  this 
year,  one  of  which  is  combining  the  flow  of  fifteen  or  twenty 
little  mountain  torrents  in  a  single  large  reservoir  which  is 
rather  unusual. 

Bank  clearings  excel  those  of  one  and  two  years  ago, 
money  is  easy  and  collections  are  good.  Crop  conditions 
seem  to  be  good,  notwithstanding  speculative  reports  of  much 
damage  to  wheat  in  Texa.s.  Oklahoma  and  Kansas.  The 
stock  market,  heavy  and  \nisettled  in  tone,  reflects  selling  due 
mainly  to  a  less  satisfactory  outlook  for  our  international 
matters.  Dun  reports  failures  for  .January  the  smallest  noted 
in  several  years,  totaling  $25,863,286  against  $49,640,575  one 
year  ago. 

IRON    AND    STEEli 

Pig  Iron — Below  are  the  present  quotations  with  a  com- 
parison of  a  month  and  year  ago: 

CINCINNATI  Mar.  2,  1916       Feb.  3,  1916       Mar.  4,  1915 

No.  2  Southern    foundry    $17.90®18.40   $17.40017.90   $13.00@13.25 
No.  2  Northern    foundry      19.26@19.76      ""  ""  ""      -.-"---.-" 

NKW   YORK 
No.  2X  Northern  foun- 
dry           19.75@20.00 

No.    2    plain    Northern 

foundry    19.25  ©I  9.50 

No.  2  Southern  foundryt    19.50@20.00 


19.76@20.26      14.00@14.50 


19.75@20.00      14.25(514.70 


19.00@19.25 
19.50#20.00 


14.00014.50 
14.00@14.25 


BIRMINGHAM 
No.  2  Southern   foundry     15.00@15.50     15.00 

Chicago 
No.  2  Northern   foundry      IS. 50  18.50 

PITTSBURGH 

Bessemer    iron*     20.70  21.4;) 

Basic   iron*    18.70  18.95@19.20 


9.50@10.00 
13.00 


i4.5n 

13.45 


•These  piices  include  the  freight  charge  from  the  valley 
to  the  Pittsbuigh  district.     fDelivered  tidewater,  New  York. 

Steel  Rails — The  following  quotations  are  per  100  lb.  f.o.b. 
Pittsburgh  and  Chicago  for  carload  or  larger  lots.  For  less 
than  carload  lots  5c.  per  100  lb.  is  charged  extra: 

,— Pittsburgh^        , —  Chicago — , 

Mar.  2,      Feb.  3,        Mar.  2,     Feb.  3, 

1916  1916  1916  1916 

Standard  bessemer  rails $1.25         $1.25  $1.25         $1,25 

Standard   openhearth    rails...      1.34  1.34  1.34  1.34 

Light   rails,   .S   to   10   lb 1.85  1.85  1.67  1.67 

Light   rails,   12   to   14   lb 1.80  1.80  1.62  1.62 

Light  rails,   IG   to  20   lb 1.75  1.75  1.57  1.57 

Light  rails,  25  to  45  lb 1.70  1.70  1.52  1.52 

Steel  Slieet  I'iliiig — The  following  price   is  base  per  100  lb. 
f.o.b.  Pittsburgh,  with  a  comparison  of  a  month  and  year  ago: 
Mar.  2,  1916  Feb.  3,  1916  Mar.  4,  1915 

$2.25  $1.90  $1.55@1.60 


Old  MnterinI — The  prices  following  are  per  gross  ton  paid 
to  dealers  and  producers  In  New  York.  In  Chicago  and 
vicinity  the  quotation  is  per  net  ton  and  covers  delivery  at 
the  buyers'  works,  including  freight  transfer  charges: 

, New  York , 

Mar.  2,  1916  Feb.  3,  1916 

Heavy  melting   steel   scrap $14.00'rtl4.50  $14.O0fS?14.5O 

No.    1    railroad    wrought l!t.50fj  20.00  20.00';/ 20.50 

Stove    plate     12.00frl2.50  11. 50'?i  12.00 

No.    1    machinery   cast 17. OOfi  17.50  17. OOra  17.50 

Machine  shop  turnings 8.000    8.50  8.750    9.00 

Cast    borings     8.500    8.75  9.250    9.50 

Railroad  malleable  cast 12.50013.00  12.50013.00 

,. Chicago ^ 

No.   1   railroad   wrought 14.75015.25  16.00 

Stove    plate    10.75011.00  11.00011.50 

No.    1    machinery    cast 12.750  13.00  13. OOii/ 13.50 

Machine  shop   turnings    7.75(ri     ,s.00  s.500'    8.75 

Cast    borings     7.00'',;     7.2.".  7.750    8.00 

Railroad   malleable   cast 14.25  014.50  14.00  014.25 

Trook  Supplies — The  following  prices  are  base  per  100  lb. 
f.o.b.  Pittsburgh  for  carload  lots,  together  with  the  warehouse 
prices  at  the  places  named: 

San 
IMtts-        Chi-      St.      Den-  Fran- 
burgh      cago  Louis     ver    Cisco 
Standard   railroad    spikes.  ..  $2.35  $2.60    $2.80    $2.55   $3.50 

Track    bolts    2.60  2.85       3.25       2.80      3.80 

Standard  section  angle  bars  1.5001.75      1.50      2.80      1.85     3.75 

Cast-Iron  Pipe — The  following  are  the  prices  per  net  ton 
for  carload   lots: 

New   York: 

6-in.  Class  B  and  heavier $29.50 

$1  per  ton  extra  for  gas  and  16-ft.  lengths. 
Birmingham: 

4-in $27.50 

6-in.    and    over 25.00 

$1  per  ton  extra  for  gas  and   16-ft.  lengths. 
Chicago: 

4-in $32.50 

6-in.    and    over 29.50 

$1  per  ton  extra  for  gas  and  16-ft.  lengths. 
St.  Louis:  Class  A       Class  B 

4-in $33.00  $32.00 

C-in.    and    over 30.00  29.00 

San  Francisco:  , 12-Ft. ^  , 16-Ft. , 

Water          Gas              Water  Gas 

4-in $40.50        $41.50             $41.60  $42.60 

6-in.    and   over 39.00          40.50              40.10  41.60 

Denver:  , 12-Ft. ^ 

■Waaler  Gas 

4-in $38.50  $39.50 

6-in.    and    over 36.50  37,50 

Structural  Material — The  following  .are  the  base  prices 
f.o.b.  mills  Pittsburgh,  together  with  the  (juotations  per  100 
lb.   from   warehouse  at   the   points  indicated: 


Beams,   3   to  15   in 

Channels,    3    to    15    in 

Angles  3  to   6  in.,  %  in.  thick 

Tees,  3   in.  and  larger 

Plates    


Pitts- 
l)urgh 


$2.2502.50 


2.2502.50 

2.2502.75 


Louis 

$2.80 
2.80 
2.80 

3.00 


Den- 
ver 

$3.30 
3.30 
3.35 

3.50 


.10 
.10 
.10 
.70 

.05 


San 
Fran- 
cisco 

$3.75 
3.75 
3.75 
3.75 

Extras   on    other   shapes   and    sizes   in    cents   per   lb.   are   as 
follows: 

I-beams   over    15    in 

H-beams  over  IS  in 

Angles  over  6  in.,  on  one  or  both  legs 

Angles,  3  in.  on  one  or  both  legs  less  than   V4   in.  thick.. 
Tees,    structural     sizes     (except    elevator,     handrail,    car 

truck   and   conductor   rail) 

Channels   and   tees,   under   3   in.   wide 20  to  .80 

Handrail    tees     75 

Cutting  to  lengths,  under  3  ft.  to  2  ft.  Inclusive 25 

Cutting  to  lengths,  under  2  ft.  to  1  ft.  inclusive 50 

Cutting  to   lengths,   under   1    ft 1.55 

No  charge  is  made  for  cutting  to  lengths  3  ft.  and  over. 

liars.  Concrete  RelnforcliiKT — 

I Warehouse ^ 

^  New  York  — ^ 

Mill  Mar.  4.        Feb.  3,  San 

Shipment        1916  1916        Francisco 

%-ln.    and    larger 2.25  2.95*  2.60  3.40 

%-in 2.35  3.05  2.70  3.50 

%-in 2.50  3.10  2.75  3.60 

%-in 2.65  3.35  3.00  3.70 

%-in 3.00  3.70  3.05  3.80 

•This  quotation  is  for  sizes  up  to  2  in.  but  not  including  it. 
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1M|>«»-    Till'    followliiK    talilc    HliowH    the    roiiiimrlMiiri  In    iHh- 

c'ouiUh,  toKi-lliiT  wllh   llui   lu'l  inlitiM   In  cciitM  jior  I'ool: 

, Hlack V  ,^-(!»lviiiilzi'(l — ^ 

Mar.  2,  Mar.  4,     Mar.  2,  Mar.  I, 

iiiia      lain       laio  lair. 

14-  to  2i,<i-lM.  Ht.iM  liutt  \v(-l(lca..    74%        80%        5  s  14,  %  69M,% 

3-    to   fi-ln.    Htc.'l    lap    woldod 73%  7»%,        67%%  08  H  % 

7-   to   I2-I11.  Hteel   hip   wcUleil 69%  77'/(.        C2V4%  66  <^  % 

I)|iin\etor.  In. 

.V     2.!l!l           2.20           4.77  3.r>0 

1          4.42           3.40           7.or>5  5.20 

lu      n.'.tS           4. BO           '.1.545  7.00 

itj     7.16           6.50         11.412  8.40 

2         !Mi2          7.40        15.366  11.15 

HU,     15.21  12.20        24.277  IS.fiO 

3          20.(>6  IB. 10         32.512  24.20 

4          211.43  22. SHI         4B.325  34.50 

B         3!l.9fi  31.00        B2.90  47.00 

6          62.84  40.40         81. BO  fil.OO 

7         73.78  55.00  13B.85  80.00 

8         77.50  57.50  143.75  84.00 

9         10B.95  79.50  163.875  $1.1B 

10                127.72  95.00  195.70  1.38 

n          143.50  $1.06  219.825  1.55 

12         157.17           1.17  240.825  1.70 


ShcctM — Quotations  are  in  cent.s  per  poviml  in  various 

from    «  archou.Sf,   al.so  tho   base    (luotation    from  mill: 

Kan 

l^ar^e  I.,ots,       St.  Pran- 

Blue  .Vnnealed  I'lttsburKli  Louis  Chicago    cisco 

No.    10     2.65®2.80        3.00  2.95  4.00 

No.    12     2.70r(i)2.85        3.00  3.05  4.00 

No.    14     2.75(0)2.90        3.00  3.10  4.10 

Black 

Nos.    18    and    20 2.40                     3.00  2.95  4.16 

Nos.   22   and   24 2.45                    3.05  2.90  4.20 

No.    26     2.50                     3.10  2.95 

No.    27     2.55                     3.15  3.00 

No.    28     2.60                     3.20  3.05 

Galvanized 

No.    10     3.75(Ri4.00        4.45  5.60  5.39 

No.    12     3.S5®4.10        4.45  5.30  5.39 

No.    14     3.S5(R)4.10        4.45  5.00  5.39 

Nos.    18    and    20 4.10(S4.35        4.65  4.55  5.69 

Nos.    22    and    24 4.30raJ4.55        4.80  4.80  5.83 

No.     26     4.45®  4.70         4.95  5.05  5.93 

No.    27     4.60®4.85        5.10  5.20  6.13 

No.    28     4.75@5.00        5.25  5.30  6.27 


New 
York 
3.60 
3.65 
3.70 


3.30 
3.35 
3.40 


4.65 
4.75 
4.75 
5.05 
5.20 
5.35 
5.50 
5.65 


088 

088 

126 

184 

22 

297 

418 

495 

66 

715 

35 


Sewer  I'Ipe — Price  per  foot  in  carload  lots: 

San  Mar.,  1916  Mar. 

Size                                   St.  Louis  Francisco  New  York  New 

3-in $0,075  $0.06              $0. 

4-in .10  .06 

5-in .125  .096 

6-in $0,075  .15  .096 

8-in 122  .225  .132 

10-in 165  .33  .192 

12-in 205  .412  .24 

15-in 30  .616  .324 

18-in 45  .825  .456 

20-in 612  1.05  .54 

22-in 735  1.26  .72 

24-in 875  ...  .78 

27-in 1.30  .  ..  1.44                 1. 

30-in 1.70  .  .  .  1.76                1. 

33-in 2.25  .  .  .  2.31                2. 

36-in 2.50  .  .  .  2.59                2. 


Wire    Hope — Discounts    on    briglit  and    galvanized    are    as 
follows: 

New  York     St.  Louis  San  Francisco     Denver 
Galvanized    ..     27% — 2%%     30 — 21/2%  27%%  25—2%% 

Bright    371/2 — 2  %  %     40—2 1/2  '/c  871/2  %  35 — 2  %  % 

Net  prices  in  New  Yorlt  on  galvanized,  7  wires  to  strand: 

Diameter,  In.  Diameter,  In. 

%    $4.24         1%    $16.96 

%    5.65        1%    19.08 

%    6.36        11/2    24.74 

%    8.48        1%    26.86 

1        9.89        1%    31.10 


Chain — Price    per   100    lb.: 

, — Pittsburgh — ., 
Mar.  2,      Mar.  4, 


1916 

1915 

In. 

$9.25 

$7.50 

%   and 

6.70 

4.95 

%   and 

5.70 

3.95 

%    and 

5.15 

3.40 

%   and 

4.95 

3.20 

1    to    1 

1916 

$4.75 
4.65 
4.55 


to    1% 4.35 


, — Pittsburgh — ^ 
Mar.  2,      Mar.  4, 


1915 
$3.00 
2.90 
2.80 
2.70 
2.60 


EXTRAS    TO    ABOVE    LIST    PER    100 

For  BB 

■ft -in.  and   i/4-in $1.50 

•i's-in.   and  larger 1.25 


POUNDS 

For  BBB 

$2.00 
1.75 


Stalls — The    following   quotations   ere  per   keg   from    ware- 
house: 

^^^ire  Cut 

New   York    $2.70                           $2.70 

St.    Louis     2.65                             2.40 

Denver     3.15 

San   Francisco    3.30                           3.30 

Chicago     2.55 


'rrliiiiMie  ^leiili — The  following  prlceH  aic  per  100  ho. ft.  for 
4-iM.  miMli.  Thl8  material  Ih  made  in  renular  whllliH  ot  18,  22, 
26,  30,  32,  42,  4U,  50,  54  and  58  In.  Standard  liMiKthH  of  rollH 
nru  150,  300  and  000  ft.  CutlInK  to  upoclal  Ic-nKtliH  1b  charKud 
extra: 


, — Plain 

Matirlal , 

Lr-HMThan 
Cai'  LotH 

, Oalvnnlzi'd , 

1.,<'MM  Than 
<'ar  LotH 

CroHH-Soc. 

anil  (ivi'i- 

and  Over 

SI  vie 

Ana  prr 

Cailnad 

1(1,(1110 

C.irload             10,000 

No. 

Ft.  Width 

l.OlH 

Sq.Kt. 

Li.tH                .Sq.Kt. 

4 

0.102 

$1.31 

$1.42 

$1.53                 $1.03 

.r, 

0.077 

1.04 

1.12 

1.21                    1.29 

B 

0.058 

.82 

.89 

.96                   1.03 

7 

0.041 

.64 

.69 

.75                     .80 

23 

0.170 

2.20 

2.38 

2.56                   2.74 

24 

0.14  2 

1.89 

2.05 

2.20                   2.36 

25 

0.124 

1.B8 

1.82 

1.95                   2.09 

2B 

O.OBB 

1.04 

1.12 

1.21                   1.90 

27 

0,0S5 

1.25 

1.35 

1.46                   1.56 

28 

O.OBB 

1.04 

1.12 

1.21                   1.29 

29 

0.049 

.85 

.92 

.99                   1.06 

31 

0.2B1 

3.23 

3.50 

3.76                   4.03 

32 

0.225 

2.81 

3.04 

3.27                   3.50 

33 

0.196 

2.50 

2.71 

2.91                   3.12 

34 

0.140 

1.92 

2.08 

2.24                   2.39 

35 

0.109 

1.53 

1.65 

1.78                   1.90 

36 

0.075 

1.13 

1.22 

1.31                   1.41 

38 

0.380 

4.61 

4.98 

5.36                   5.74 

:!9 

0.325 

3.97 

4.29 

4.62                   4.94 

4  0 

0.2  S3 

3.48 

3.76 

4.05                   4.33 

41 

0.20s 

2.65 

2.87 

3.09                   3.31 

4  2 

0.151 

2.01 

2.18 

2.34                   3.51 

4  3 

0.101 

1.43 

1.55 

1.67                   1.79 

Machine    IloItM — For  fair-sized    orders    the  following    net 

Iirices  per  100  are  for  warehouse  delivery  at  the  places  named: 

Length,  New  York  and  Denver    , San  Francisco , 

In.  %-In.  i/a-In.  %-In.  %-In.  Vz-In.       %-In. 

4    $1.60  $2.45  $5,225  $1.44  $1.71        $4,702 

5     1.76        2.71  5.775  1.58  2.439        5.297 

6    1.92        2.97  6.325  1.728  2.673        5.69 

7    2.08        3.23  6.875  1.87  2.807        6.187 

8    2.24        3.49  7.425  2.01  3.14           6.682 

9    2.40        3.75  7.975  2.16  3.37           7.177 

10    2.56        4.01  8.525  2.30  3.609        7.672 

12    2.88        4.53  9.625  2.59  4.077        8.662 

14    3.20        5.05  10.725  2.88  4.54          9.652 

15     3.36        5.31  11.275  3.024  4.779      10.147 

18    3.84        6.09  12.925  3.456  5.48        11.632 

20    4.16        6.61  14.025  3.744  5.949      12.622 


Lag  Screws — For  fair-sized  orders  the  following  net  prices 
per  hundred  are  for  warehouse  delivery  at  the  places  named: 


New  York,  Denver 


Chicago- 


Length, 

In.  1/2 -In. 

31/2  $1.82 

4  1.94 

4%  2.07 

5  2.20 

5%  2.32 

6  2.45 

6%  2.57 

7  2.70 

71/2  2.83 

8  2.95 

9  3.20 

10  3.46 

11  3.71 

12  3.96 


Freight  Rates — On  finished  steel  products  in  tlie  Pittsburgh 
district,  including  plates,  structural  shapes,  merchant  steel, 
bars,  pipe  fittings,  plain  and  galvanized  wire  nails,  rivets, 
spikes,  bolts,  flat  sheets  (except  planished),  chains,  etc.,  the 
following  freight  rates  are  effective  in  cents  per  100  lb.: 


Baltimore    15.40 

Birmingham     45.00 

Boston     18.90 

Buffalo    11.60 

Chicago    18.90 

Cincinnati    15.80 


New  Orleans   30.00 

Omaha    43.60 

New  York    16.90 

I'acific  Coast   (all  rail)..    73.90 
Pacific    Coast    (via    Pan- 
ama Canal)    61.90 


Cleveland    10.50  Philadelphia    15.90 

Denver     68.60  St.  Louis 23.60 

Kansas  City 43.60  St.    Paul    32.90 

Minneapolis   32.90 

CEMENT,   STONE   AND  BRICK 

Portland   Cement — These   prices   are   for  barrels  in   carload 
lots  exclusive  of  bags: 

Mar.,   1916       Mar.,   1915 

New   York    $1.27                   $0.82 

Chicago    1.36                      1.11 

Pittsburgh     1.36                      1.00 

Cleveland     1.50                      1.16 

Detroit     1.45                     1.19 

Indianapolis     1.49 

Toledo     1.49 

Milwaukee     1.48 

Minneapolis     1.63                     1.30 

Duluth     1.56                     1.32 

P>--oria     1.44                      ... 

Cedar   Rapids    1.55 

Davenport     145 

Boston      1.47                      1.06 

St.    Louis    1.40 

Denver     1.67 

San    Francisco    1.90 


March   2,   1916 
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CriiNhed  Stone — Price  carload  or  cargo  lots  is  as  follows: 

IVo  Inch  %  Inch 

0.85  10.95 


New   York    .  .  . 
St.    Louis    .  .  .  . 

Denver     

San    Francisco 


.81 
1.75 
1.15 


PaviiiK  Ntoiie — 

New   Yorl<   

Chicago    

Denver    

San    Francisco 


Manhattan 

;      Other  boioughs 

About  4x8x4 

Sandstone 

Basalt  block,  4x7x8 


.81 
2.25 
1.15 


$2.30   sq.vd. 

2.00   sq.vd. 

2.15   sq.yd. 

1  .50   sq.yd. 
55.00  per M. 


FIiifiTKiiidr — 


r  Bronx     $0.17   sq.ft. 

New  York .  .  \  Manhattan     18   sq.ft. 

(.  Queen.s 5   ft.   sq 18   sq.ft. 

Chicago IS   in.    wide 60    lin.ft. 

Sand    and    (iravel — I'lice    for    cargo    or    carload    lots    is    as 
follows: 

, Gravel , 

raving  li/i.  Inch  %  Inch  Sand 

New   York    $0.75  $0.80  $0.85  $0.45 

Chicago     1.15  1.15  1.15  .85 

St.    Louis    70  .70  .70  .60 

Denver    1..S5  1.35  1.35  1.00 

San    Francisco    ....      1.00  1.00  1.00  1.15 

Curbing — Prices  per   lineal   foot  are   as   follows: 

New    York     5x16  $0.40 

New    York     5x20  .45 

Chicago    6x18  .45 

St.    Louis     5x16  granite  1.64 

Denver    5x16  rough  .40 

Denver     5x16  dressed  .60 

San  Francisco   6x16  .65 

Brick — Price  per  1,000  in  cargo  or  carload  lots  i.s  as  follows: 

Common  Paving 

New   York    $8.50  $24.00 

Chicago    6.25  12.50 

St.    Louis     6.00  16.50 

Denver     6.50  .         13.50 

■San    Francisco    9.00  32,00 

I 

MI.SCEl.LANEOl  S 

Clay  Drain  Tile — The  following  prices  are  per  1,000   sq.ft.: 

Size                                       New  York  St.  Louis  San  Francisco 

3-in $22.50  $15.00  $28.00 

4-ln 32.50  16.50  36.00 

5-in 47.50  24.50  52.00 

6-in 57.50  30.00  56.00 

8-in 97.50  50.00  120.00 


Rail>vay   Ties — 

7  Ft.  9  In. 
Material  by  8  Ft.  6  In. 

New  York Std.    Yellow    Pine         $0.90 

St.  Louis White   Oak 

Denver Native  or  Mexican   Pine     .95 

Chicago White   Oak  .92 


6  Ft.  8  In. 

by  8  Ft. 

$0.75 

.59 

.70 

.92 


The  General  Asphalt  Co.,  of  whicli  the  principal  subsidiary 
is  the  Barber  Asphalt  Paving  Co.,  has  notified  its  employees 
of  tlie  adoption  of  a  profit-sharing  plan  and  pension  sy.=item. 
The  division  of  profits  will  be  on  the  basis  of  1',',  of  the  annual 
salary  of  each  employee  for  each  $100,000  of  net  gain  to  sur- 
plus over  and  above  the  amount  required  foi'  the  ty'~'r  dividend 
on  the  company  preferred  stock.  This  dividend  requires 
$652,705     per    annum. 

Pensions  are  to  be  paid  at  the  rate  of  1%  of  the  average 
salary  during  ten  years  preceding  retirement  multiplied  by 
the  number  of  years  of  service.  In  the  case  of  an  average 
salary  of  $2,000  and  25  years  of  service  the  pension  would  be 
$20   multiplied    by    23,    or    $500 — $41.66    per    month. 

The  International  Aeheson  Graphite  Co.,  Niagara  Falls,  N. 
Y.,  has  changed  its  name  to  the  Aeheson  Graphite  Co.  The 
present  name  is  that  of  the  inventor  of  the  process  of  making 
graphite  artificially  in   the   electric  furnace. 

CATALOG   NOTICES 

Wheeler  Condenser  and  Engineering  Co.,  Carteret,  N.  J. 
Bulletin  108-A.     Centrifugal  pumps.     Illustrated,  34  pp.,  6x9  in. 

The  Brown  Hoisting  Machinery  Co.,  Cleveland,  Ohio.  Cata- 
log D.  Biownhoist  tramrail  systems,  trolleys,  electric  hoists. 
Illustrated,   64  pp.,  6x9  in. 

Buttonlath  Mfg.  Co.,  Los  An.geles,  Calif.  Pamphlet.  "Facts 
Buttoned  Up  Tight."  Testimonials  of  users  of  "Buttonlath" 
lathing  material  for  plaster  walls  and  stucco  houses.  Ilus- 
trated,  5.x7%   in. 

Reinforced  Concrete  Pipe  Co.,  Chicago,  111.  Catalog.  Re- 
inforced-concrete  pipe.     Illustrated,  32  pp.,  7x10  in. 

Rogers  Bros.  Co.,  Albion,  Penn.  Catalog  A.  Steel  auto 
trailers.     Illustrated,   16   pp.,   6x9   in. 

Taylor-AVharton  Iron  and  Steel  Co.,  High  Bridge,  N.  J. 
Bulletin  No.  117.  "Tisco"  steam  shovel  and  dredge  parts. 
Illustrated.  32  pp.,  6x9  in. 

The  Scranton  Pump  Co.,  Scranton,  Penn.  Bulletin  No.  106. 
Triplex    plunger   pumps.      Illustrated,    8    pp.,    6x9    in. 

Bausch  &  Lomb  Optical  Co.,  Rochester,  N.  Y.  Catalog. 
Optical  instruments  for  inspection  and  testing  of  materials. 
Illustrated.    36    pp.,    6%xl0    in. 


.Vsphaltnm — Price  per  ton: 

Brand                              Mar.,  1916  Dec,  191." 

New  York Mexican    $16.50  $15.00 

Chicago Mexican    20.50  19.00 

Kansas  City Mexican     20.50  19.00 

Denver California     21.50  20.00 

San  Francisco.  ..  .    California     10.50  9.00 


-Prices   quoted   below   are   for   more   than   car- 


St.  Louis 
.032 
.044 
.056 
.10 
.118 


Ilollo»    Tile- 
load   lots. 

Building  tile  in   cents  per  block: 
12x12  in.  Chicago 

4  064 

6  093 

8  108 

10  127 

12  146 

Fireproofing  partition    in   cents  per  block; 

2     041  .016 

•i     042  .024 

i     045  .032 

•>     061  .044 

*Under  New  York  quotations  are  included  the  prices  f.o.b. 
factory  near  Perth  Amlxiy.  Freight  rate  from  this  point  to- 
gether with  trucking  charges  must  be  added. 

Flue  Lining: — Price   per  foot   in   carload  lots,   New  York; 


New  York* 
.06 
.084 
.102 
.12 


.044 
.044 
.05 
.066 


4i,2X   8%  in. 

4'/2Xl3  in. 

6     xl2  in. 

8V2X  81/2  in. 

8V2XI3  in. 

8  1/liXlS  in. 


$0.0805 
.1035 
.165 
.092 
.1495 
.207 
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xl6 
Xl8 
xl6 
xl6 
x20 
xls 


$0.23 
.276 
.253 
.368 
.46 
.46 


Wood  Block  Pavlnii- 


Chicago   ......      $1.95  per  sq.yd. 

bt.   Louis,   4-in.   block,    16-lb.    treatment......        1.45   per  sq.yd. 


Metals — In    New    York,    the    quotations    in    cents    per    pound 
prevailed  at  the  dates  indicated; 

Feb.  29,  1916  Feb.  3,  1916 

Copper,    electrolytic     27.25  36.00 

Copper,    lake    27.25  36.00 

Tin     50.00  41.75 

1-ead      6.50  6.10 

Spelter     2I.I21/2  19.50 


Mar.  4,  1915 
14.75 
15.25 
38.00 
3.90 
10.25 


ST     LOUIS 

I-ead     6.35  fi.no 

Spelter     21.OO  19.00 

Old   Metals — In    New   York,    the    following   are    tho    dealers' 
purchasing   prices   in   cents  per  pound; 


3.80 
10.00 


Copper,    heavy    and    crucible 

Copper,   heavy   and   wire 

Copper,    light   and   bottoms 

Lead,    heavy     

Lead,    tea 

Brass,    heavy    

Brass,    light" 

No.  1  yellow  rod  brass  turnings.!!!!!. 
No.  1  red  brass  or  composition  turnings 
Zinc     


Mar.  2, 
1916 
24.00 
23.00 
20.00 
5.25 
4.75 
14.50 
12.00 
14.00 
14.00 
14,00 


Feb.  3, 
1916 
20.00 
19.50 
17.00 
5.00 
4.50 
12.75 
10.00 
12.50 
12.00 
12.00 


Mar.  4, 

1915 

14.25 

14.00 

12.80 

3.80 

3.50 

9.75 

8.00 


1  '•'''*  ^^f"- *•*•»»«' fO"  of  Chicago,  111.,  operating  a  blueprinting 
plant  and  manufacturer  of  blueprinting  apparatus  and  draft- 
ing-ofhce  supplies,  has  moved  its  general  office  to  the  Jeffrev 
BIdg.,  213  Institute  PL,  Chicago.  Its  commercial  blueprinting 
plant  remains  at  166  West  Adams  St. 

Manufacturers  are  requested  to  send  catalogs,  together 
with  spot  cash  quotations,  to  the  International  Trading  Co., 
Kobe,  Japan,  of  iron,  steel  and  wiit-  products  of  every  de- 
scription (not  machinery),  also  electrical  equipment  and"  sup- 
plies and  hardware  specialties  including  wire  nails,  all  sizes 
especially  1%-  and  2-in.,  hard  shovel  and  mild  steel  sheets, 
shovels,  axes,  hoes,  picks,  etc.,  which  are  needed  immediately 
and  extraordinary  large  orders  will  be  placed  depending  upon 
the  price  and  merchandise. 

The  Underpinning  of  Existing!;  Structures,  in  connection 
■with  foundation  work,  a  novel  specialty  in  contracting  prac- 
tice is  to  be  taken  up  by  Smith,  Hauser  &  Maclsaac,  Inc.,  of 
New  York  City.  This  firm  has  long  been  engaged  in  this  sort 
of  work  mainly  in  New  York  City,  and  has  had  intensified 
experience  during  the  past  year  in  the  construction  of  ihe 
Williams  St.  subway,  where  practically  everv  large  building 
in  a  narrow  street  had  to  be  underpinned.  It"  is  thought  that 
there  is  enough  such  work  in  large  city  construction  to  war- 
rant the  formation  of  a  department  by  the  company  which 
will  be  devoted  exclusively  to  such  underpinning  and  "founda- 
tion problems.  The  men  in  charge  of  the  department  will  be 
Frank  L.  Maclsaac,  of  the  firm,  and  Lazarus  White,  Directing 
Engineer.  R.  W.  Greenlaw,  Assistant  Directing  Engineer  and 
Edmund  A.   Prentis,   Underpinning  Engineer. 

The  Consolidated  En^rlneerinK  Co.,  507  W.  Jackson  Blvd., 
Chicago,  111.,  has  just  bought  all  the  land,  buildings,  tools, 
machinery,  equipment,  etc.,  owned  by  the  Massachusetts  Fan 
Co.,  Watertown,  Mass.,  and  will  carrv  on  the  business  of  the 
former  concern.  John  E.  Anderson  for  the  past  24  years  a 
ventilating  engineer,  and  recently  with  the  B.  F.  Sturtevant 
Co.,  Chicago  office,  has  been  appointed  Sales  Manager  in 
charge  of  the  Massachusetts  Fan  department  and  Kinealy 
Air  Washer.  In  addition  to  tliis,  the  Consolidated  Engi"- 
neering  Co.  is  now  erecting  at  4Sth  PI.  and  Shields  Ave,,  Chi- 
cago, a  new  factory,  85x233  ft.,  to  be  occupied  Mav  1,  191G 
to  take  care  of  its  increased  business. 
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II  \ll.\%   \\s — M'l'I'.A^I     \MI    lOl.i:!   riti« 
rroiioHiil    Uork 

Mnliir-  l'r<MN  r.poit.H  .Mtiil4.  (-iiiiikIIiiii  I'liclllc  Ity.  conliiii- 
(iImIi'.m  iIiiuIiIi'  linrUliiR  M('<-tlciii  <ir  llix-  IiunnIiik  (IiioukI)  Sliitf 
(•r   MmIiii-.      .1.    M.    |{.    I<'iili'liiilrn,    Montiiiil,   gin.,    AhmI.   CIi.    IOhki. 

('iiiiiitM-«l<-iil  Coliiii'i'tlcUt  Co.  will  diiiilili'  ti'McU  NiiiiKMltick 
Mill'  i.r  Wal.ilMU  II  'ri-dllcv  KIvIhIciM  riiiiii  Wi'Iut'm  Mwltch  to 
Miiplr   St.    In    Niiiinaliuk.      i'.    II.   Clmiiiiian,    llil.lm|>c,it.    .Mur. 

N«'«  .l«TM«-.v  I'llv  {'omtiilHHion  niimliil  Ni-w  .IiT.Mcy  At  I'cim- 
B.vlviuilii  'riMctloii  I  11.  ixiiiil.sHlon  to  ilcMiMc  tiiick  iloclric  lino 
on  CiillHiim  1111(1  VVi'Ht  IlaiioviT  SI.,  Tri'iiloii.  fiaylord  Tlioiiip- 
Boii,    'ririiton,    VIcd-l'io.s.    mill   (len.    Mk'.      Notrd    Nov.    2U. 

Ken  .IcrMfy — I'fiinsylvatiln  It  It.  will  liiipi'ovc  and  extend 
train  vaidH  and  wtatlon  at  Clinton  Ave.,  Trenton.  Ale.xander 
Shand.    IMilladelpllla.    renii.,   *'li.    I'lnnr. 

\«'»v  Jt-rm-y — I'enn.sylvaiila  i*>:  New  .lei-Hey  It. It  plan.s  to 
Improve  line  in  I  ieiiiardHVllle,  IneliKllnR  bililne  work,  r<- 
duelnR  pre.sent  Riiiile  In  dllTercnt  .sectionH  and  InipiovhiR  ro.iil 
bed. 


.   will  doulile-track 
W.    Wysor,   Allin- 


IVniiM.flviinln — Ijehlgh  Viille>  Ti,in.sit  C(i 
line  li-oni  Hethlohein  to  Eaaton,  '.i  mi.  \V. 
town.   Cli.    lOnKP. 

rt'iiMNylvniiln — .Surveys  beInK  made  for  extension  of  line  of 
I'ill.-ilnn'Kli.  Ilarmonv,  Hiiller  ^^i  New  Castle  Itallwav  Co.  from 
I'itt.'JlmrKh  to  Oarlington.  K.  II.  Waddell,  rittsburRh,  Secy., 
Treas.   and    I'ur.   ArI. 

iViiiiNylviinin — Plans  beinR  prepared  for  traek  work,  Rrad- 
iiiK  and  ilraininR-  for  Pennsylvania  It.U.,  Phlladeli)hla.  lOsti- 
mated   eost.   $:i7."i,l>IIO.      A.   C.   Shand.    ['hiladeliihla,    Ch.    KnRr. 

>liiryltiii)l — Cincinnati,  Hamilton  &  Davton  It.U.  plans  in- 
stallation of  111  mi.  of  shiRie  and  .TS  mi.  of  double  track  and 
automatic    slRnalinR.      F.    \j.    .Stuart,    lialtimoi'c.    Consult.    KuRr. 

MrKliiln— Press  reports  state  Norfolk  &  Western  UM. 
contemplates  line  from  Clinch  Valley  Division  near  Honaker 
tbiouRh  coal  and  timber  fields  of  Buchannon  County  and 
Hlackberry  and  Peter  Creek  Section  of  Pike  County  to  Elk- 
korn.      J.    10.    Crawford,    Roanoke.    Ch.    Engr. 

VlrKliiin — Radford — Willis  Railroad  Co.  plans  line  froin 
Radford,   Va..   to  Mt.  Airy,  N.  C.     J.  L.  VauRhan,  Pres. 

AVeNt  VirKinin  —  MonoHRahela  Valley  Traction  Co.  will 
build  branch  line  from  Clarksburg  to  Glenwood,  1  mi.  S.  B. 
Miller,    Fairmont,    Ch.    lOngr. 

We.st  \  IrRinln — Charleston — Dunbar  Traction  Co.  plans  line 
from  Charleston  to  Winfield.  C.  W.  Ale.xander.  Charleston, 
(Jen.  Mgr. 

\ortli  Caroliiin — Durham  Traction  Co.  contemplates  an  ex- 
penditure of  $100,000  this  year  for  improving  line.  R.  L. 
Lindsey,   Durham,  Vice-Pres.,  Pur.  Agt.  and  Gen.  Mgr. 

North  rnrolinn — Carolina  &  Yadkin  River  Ry.  will  extend 
line  from  Denton  to  Troy,  via  Eldorado.  E.  C.  Deal,  Greens- 
boro,  Vici-Pres    and  Ch.  Engr. 

South  Ciiroliiiii — Southern  Rv.  contemplates  double  track- 
ing line  from  Spartanburg,  S.  C,  to  Charlotte,  N.  C.  B.  Her- 
man,   Washington,   D.   C,   Ch.   Engr. 

(ieorK'lii — Augusta  &r  Northern  Railway  Co.  plans  line  from 
Augusta,  (5a.,  to  North,  S.  C,  about  60  mi.  James  U.  Jackson, 
Augusta,   interested. 

(;eorKin — Savannah  &  Northwestern  R.R.  plans  line  from 
Savannah  to  Atlanta.     I.,.  H.  Ackerman,  Savannah.  Ch.  Engr. 

Georfi'ia — W.  J.  Twiggs  and  Hamilton  Miller,  Augusta, 
plans  to  secure  charter  for  railroad  to  be  known  as  Augusta 
S:  North  R.R.  and  plans  line  from  Aiken  to  North,  36  mi. 
Seaboard  Air  Line  Ry.   is  cooperating. 

CieoTKia — Columbus  Railroad  Co.  will  replace  steel  rails  on 
Rroad  St.,  Columbus,  with  heavier  rails.  John  S.  Bleecker, 
Columbus,    Mgr. 

Florida — Surveys  being  made  for  extension  of  line  of 
.•\tlantic  Coast  Line  R.R.  from  Sebring  to  Immokalee,  via 
Ft.  Thompson,  about  SO  mi.  J.  E.  Willoughby,  AVilmington, 
Ni  C,   Ch.   Engr.     Noted  Oct.   22. 

Florida — U.  S.  Senate  passed  bill  authorizing  George  H. 
Hervev  to  construct  and  operate  electric  railway  on  military 
reservations  of  Ft.  Barrancas  and  Ft.  McRae,  Pensacola.  It 
is  planned  to  connect  proposed  railway  with  line  of  Pensa- 
cola   Electric    Co.    to    Ft.    Barrancas. 

Alabnina — Tuscaloosa  Railway  and  Utilities  Co,  Tuscaloosa, 
plans  to  improve  its  line  between  Tuscaloosa  and  Holt  and 
construct  spur  track  to  Mobile  &  Ohio  R.R.  station.  C.  R. 
Carter,    Tuscaloosa,   Vice-Pres.,    Treas.   and   Gen.    Mgr. 

Alabama — Illinois  Central  R.R.  contemplates  extending  line 
from  Halevville  to  connection  with  Alabama,  Tennessee  & 
Northern  R.R.  at  Reform,  about  50  mi.  A.  S.  Baldwin,  Chi- 
cago,  111.,   Ch.    Engr. 

Alabama — Louisville  &  Nashville  R.R.  contemplates  cut-off 
from  Helena  to  Selma,  about  60  mi.,  to  make  short  route  from 
Birmingham  District  to  Mobile.  H.  C.  William,  Louisville,  Ky., 
Ch.   Engr.   of  Constr. 

Tennes.see — Morton  Putman,  Chicago,  Til.,  interested  in 
constrtiction  of  interurban  railway  from  Maryville  to  Knox- 
ville,   Tenn. 

Tennes.see — Nashville  Railway  and  Light  Co.  will  extend 
traction  line  from  Hillsboro  Rd.  to  West  End  Ave..  Nashville, 
IVz   mi.     J.  P.  W.   Brown,  Nashville,  Ch.   Engr. 

Tennessee — Yazoo  &  Mississippi  Valley  R.R.  will  elevate 
road  bed  in  low  points  along  Mississippi  River  in  Jackson 
which  involves  about  40  mi.  of  track.  A.  H.  Egan,  Memphis, 
Gen.    Supt. 

TennesHee — Press  reports  state  Norfolk  &  Western  R.R. 
contemplates  line  from  Bristol  to  Kingsport.  J.  E.  Craw- 
ford,   Roanoke,   Va.,   Ch.   Engr. 

KentuckT — Illinois  Central  R.R.  contemplates  an  expendi- 
ture of  .$300,000  for  improving  yards  and  shop  facilities  in 
Louisville  and  improving  bridges  along  main  line  south  of 
Louisville.     A.   S.   Baldwin,   Chicago,   111.,   Ch.   Engr. 

Ohio — Right-of-wav  being  secured  for  double  tracking 
line  of  Cincinnati.  Hamilton  &  Dayton  Ry.  from  Trenton  to 
Miamisburg      G.   M.   Kinsman.   Cincinnati,   Engr.   of  Constr. 


Ilhio-  Clevcl.'ind  Itallwav  Co.,  Leader-NewH  ItldK.,  Cleve- 
lanil,  pliiMN  to  leionHtriii'l  a.'i  ml.  of  llni-.  lOHtlmatod  coMt, 
»lM)r,,IL'7.      li.    L,    IladclllTe,    Cleveland.   Gen.    .MRr. 

Ohio  l''ranclilHe  Riimtcii  lOaHt  l.,lver|)o(d  Traction  and 
l.lRhl  Co.  to  conMlriicl  exIetiHlon  to  (irandview  anil  eoni- 
plite  other  linpriivi-iiientH  in  Kiml  LIveiiiool.  K,  C.  Meicer. 
K.iMt    Liverpool.    Pur.    ArI. 

liKllnnn  lOvansvllle  K  IndiantipollH  It.U.,  lOvanHvllle,  con- 
IcmplaliH   ileelrlllc.'illon    of   line. 


>ll< 


■\  li 


liciin-    Detriilt.    Artnanda    Sr    .Northern    Rv.   oontomplatCB 

iif.    line    fn.in    Detroit    to    Yale. 


llltiK  Is  ClilcaRo  K-  Alton  It.lt..  ChlcaRO,  planH  lino  In  Cal- 
houn County,   111.     II.  T.   DouRlas,  .Ir.,  ChlcaRo,  Ch.   Engr. 

llllnoln— TrI-Clty  Railway  Co.  of  Illinois  will  be  asked  bv 
Grialer  Mollne  Co.  to  coiiHtruct  line  from  Itli  Kl.,  .Mollne. 
across  iiroposed  l.''ith  SI.  IIiIiIrc  to  Rock  Island  Arsenal.  (5. 
<!.    Kuhn,    Davenport,    Iowa,    Pur.    Agt. 

llllnoU-FranclilKe  granted  Peoria  iSr  Chllllcotlie  Electric 
Ity.   for  line  from   Peoria   to  Chllllcotlie.      Noteil  Jan.  6. 

W  iKconMln-SheboyRan  Itallwav  :inil  I'Meclrle  Co.,  Shebov- 
gan,  plans  to  e.\tenil  line  from  I'Ukhart  through  Kiel  and  .\iw 
llolslein  to  Chilton,  111  nil.  lO.  H,imniett,  SheboyBan.  Gen. 
.VlRr.    and    Pur.    Agt. 

WlHcoHMln — Chicago,  St.  Paul,  Minneapolis  &  Omaha  Ry. 
contemplates    Imiirovlng   yard    facilities   at   Altoona    in   spring. 

WiNeonxIn— .Minneapolis,  St.  P.-iul  &  Sault  Ste.  Marie  Rv. 
contemplates  doubli^  tracking  Hue  from  Superior  to  Boylston 
and  enlarging  teiniinals  at  Superior.  lOstlniated  cost,  $2.10,000. 
C.   N.    Kalk,    Minneapolis,    .Minn.,   Ch.    Engr. 

\\  IncommIii — Contract  will  soon  be  awarded  for  line  from 
Norma  to  Jim  r'alls,  fi  ml.,  for  Chicago,  ,St.  Paul.  Minneapolis 
tt  (Jniaha  Ity.      II.   Itettlnghouse,  St.  Paul,  Minn.,  Ch.   Engr. 

Iowa — Robert  N.  Carson,  Iowa  City,  Interested  In  project 
to  construct  electric  railway  from  Keokuk  to  Iowa  CIt.v,  via 
Washington  and  Mt.  Pleasant,  to  connect  at  Waterloo. 

KanMaN — Plans  being  prepared  for  line  from  Olathe  to 
Ottawa.  26  mi.,  for  Missouri  &  Kansas  Interurban  Railway 
Co.  F.  O'Flaherty,  Kansas  City,   Ch.   Engr. 

.IrkanNaN — Arkansas  &  Louisiana  Midland  Railway  Co.,  re- 
cently incorporated,  plans  line  from  Monticello  to  Pine  Bluff, 
about  45  mi.     J.  M    Parker,  Crossett,  Gen.  Mgr. 

Arkan.sns — Hot  .Springs,  Pine  Bluff  &  Mississippi  River 
Railway  Co.,  recently  incorporated  with  capital  of  $3,500,000, 
plans  line  from  Hot  Springs  to  Wrightsville,  with  branch 
from  Wrightsville  to  lyittle  Rock,  from  Wrightsville  to  Pine 
Bluff  and  from  Pine  Bluff  over  Jefferson  County  free  bridge 
to  Altheimer,  thence  to  DeWitt  and  east  to  Fair,  170  mi.  G. 
B.    Blanchaid,    interested. 

ArkansaN — Contract  will  be  awarded  aliout  Mar.  15  for  nar- 
row gage  railw<ay  from  Cotter  to  Rush  Creek,  via  Cripple 
Creek,  Hall  Mountain  and  Clabler  Creek,  14  mi.  for  Cotter, 
Rush  &  Mineral  Belt  Ry.,  lecently  incorporated.  H.  Gallup 
and  E.  J.  Loop,  interested.     Noted  Jan.  20. 

Arkansas — Kansas  City  Southern  Ry.  will  build  line  from 
Lead  Hill  to  tap  mineral  legions  of  north  Arkansas.  C.  E. 
Johnson,    Kansas   City,   Mo.,   Ch.    Engr. 

Texa.s — Panhandle  &  .Santa  Ff  Ry.,  El  Paso,  plans  to  ex- 
tend line  5  mi.     F.  C.  Fox,  Amarillo,  Gen.  Mgr. 

Texas — City  Commission  granted  franchise  to  Standard 
Traction   Co.   for   extension   of  line   in   Mt.   Auburn. 

Texa.s — Interstate  Electric  Co..  New  York,  N.  Y.,  asked 
City  Council,  .San  Angelo,  for  franchise  for  railway  in  San 
Angelo.     E.  A  Fitkin,  Pres. 

Texas — Burlington  Traction  Co.  applied  to  City  Council 
for  franchise  to  construct  line  on  South  Winooski  Ave.,  from 
Pearl  to  Main  St. 

Texa.s — S.  S.  Felder,  Pres.  Huntsville  Business  League,  in- 
terested in  construction  of  interurban  line  from  Huntsville 
to    Brenham. 

Oklahoma — Sand  Springs  Railway  plans  to  double-track 
line  between  Sand  Springs  and  Tulsa.  H.  T.  Morrison,  Tulsa, 
Supt. 

Oklahoma — Press  reports  state  Missouri,  Kansas  &  Texas 
R.R.  will  make  extensive  improvements  to  line  throughout 
state.     L.  F.  Lonnbadh,  Dallas,  Tex.,  Ch.  Engr. 

Colorado — Colorado  Springs  and  Interurban  Railway  Co. 
plans  to  extend  its  Pikes  Peak  Line  from  Santa  F6  depot  to 
St.  Francis  Hospital,  Colorado  Springs.  B.  M.  Lathrop,  Colo- 
rado  Springs,    Supt.   and   Pur.   Agt. 

Arizona — Chamber  of  Commerce  of  Mesa  taken  up  pro.ject 
for  securing  extension  of  Arizona  Eastern  Railroad  Co.  from 
Maricopa  to  Chandler,  7  mi.  William  Hood,  San  Francisco. 
Calif.,    Ch.    Engr. 

AVashin;eton — Port  Commissioners,  Seattle,  will  hold  elec- 
tion Mar.  7  to  vote  on  transfer  of  funds  to  construct  and 
equip  belt  line  railway  system  from  south  end  of  Dunwamish 
Ave.  to  point  near  Stacv  St.,  Seattle.  Estimated  cost  of  en- 
tire project  $286,000.  C.  E.  Remsberg,  Secy,  of  Com.  Noted 
Jan.   13. 

VVashinston — Capital  Traction  Co.  applied  to  Public  Utili- 
ties Commission  of  Washington,  D.  C.  for  permission  to  con- 
struct terminal  loop  at  intersection  of  7th  St.,  Louisiana  Ave. 
and  C  St.,  N.  W.     J.  H.  Hanna,  Ch.  Engr. 

Oregon — Survevs  being  made  for  line  from  Grants  Pass, 
Ore.,  to  Crescent  City,  Calif.,  for  California  &  Oregon  Coast 
R.R.     George  W.  Boschke,  Ch.  Engr. 

California  —  Western  Pacific  Ry.  contemplates  exten 
line  into  district  around  Lodi.  T.  J.  Wyche,  San  Franc 
Ch.  Engr. 

California — A.  Russell  and  J.  M.  Kepner  have  recommend- 
ed to  Citv  Engineering  Department,  San  Francisco,  construc- 
tion of  electric  railway  to  plant  of  Union  Iron  Works  and 
Hunters  Point   District. 

Ontario — Canadian  Pacific  Railway  Co.  contemplates 
double-tracking  line  from  London  to  Guelph  Junction.  J.  M. 
R.  Fairbairn.  Montreal.  Que.,  Asst.  Ch.  Engr. 
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Ontario — Moirisburg  &  Ottawa  Electric  Uy.  will  build  lino 
in   Ottawa.      J.   G.   Kilt,   I'res. 

Albe'ta — Canadian  Pacific  Railway  Co.  plans  to  relay 
tracks  and  improve  Alberta  Division.  J.  M.  Cameron,  Calgary, 
Alta.,  Gen.  Supt. 

IlidM   In  and   C'ontraotM  Awarded 

Connectient — Contract  for  four-tracking  line  of  New  York. 
New  Haven  &  Haitford  R.U.  in  Stonington  awarded  to  LATH- 
ROP  &  SHEA,  New  Haven.  Estimated  cost,  $180,000.  Edward 
Gogel,   New    Haven,   Ch,    Engr. 

IIIinoiH — Contract  awarded  to  ROBERT  GRACE  CON- 
STRUCTION CO.,  4111)  Electric  Hldg.,  Clev<-laiKl,  Ohio,  for  2nd 
track  south  of  Chicago  for  al)Out  35  mi.  for  lOrie  R.R.  R.  S. 
Parsons,  30  Church  St.,  New  York,  N.  Y.,  Ch.   Engr. 

KanNOH — Ft.  Scott  &  Pittsburgh  Ry.  awarded  contract  for 
electric  railway  from  Ft.  Scott  to  Mulberrv  to  L.  A.  WELLS 
CONSTRUCTION  CO.,  34  Wade  Bldg.,  Cleveland,  Ohio.  Noted 
Dec.   9. 

North  Dakota — Press  reports  state  Northern  Pacific  Ry. 
awarded  contract  for  grading  line  west  of  Kildeer  to  W.  J. 
SWEENEY.     W.  L.  Darling,  St.  Paul,  Minn.,  Ch.   Engr. 

MiHsoiiri — Metropolitan  Street  Ry.  awarded  contract  for 
grading  extension  of  line  in  Kansas  City  to  EDWARD  MEE- 
GAN.      A.    E.   Harvey,   Kansas   City,   Ch.   Engr. 

California — Fresno  Interurban  Railroad  Co.  awarded  con- 
tract for  line  from  Fresno  to  Clovis  to  MAHONEY  BROS., 
San   Francisco.     Noted   Dec.    23. 

LIGHT.    HEAT    AND    POWER 
Proposed    Work 

Mass.,  Milford — Milford  Electric  Light  and  Power  Co., 
Milford,  applied  to  Hoard  of  Gas  and  Electric  Light  Com- 
missioners for  authority  to  construct  transmission  line  from 
Milford  to  Hopedale. 

MasN.,  SprinKfleld — McClintock  &  Craig,  Arch.,  Springfield, 
preparing  plans  for  addition  to  plant  of  United  Electric  Light 
Co.,  State  St. 

N.  J.,   Berlin — See   item   under   "Buildings." 

N.  J.,  Dover — Eastern  Pennsylvania  Power  Co.  of  New 
Jersey,  Columbia,  plans  to  construct  new  power  plant  in 
Dover.      Estimated   cost,    .$200,000. 

N.  J.,  Perth  Aniboy — Public  Service  Electric  Co.  will  in- 
tall  underground  conduit  system  for  electric  lines  in  .Smith 
and  State  St.     Estimated  cost,   $30,000. 

Penn.,  Jenkintown — Jenkintown  Electric  Light  Co.  will 
build  2-story  addition   to  its  plant. 

Penn.,  Nioholson — Nicholson  Light,  Heat  and  Power  Co. 
plans  to  extend  its  transmission  lines  to  Hop  Bottom.  Wil- 
liam  S.   Decker,   Asst.   Mgr. 

Md..  Cnmberland — Election  will  be  held  Mar.  21  to  vote  on 
$20,000  bonds  for  improving  electric-light  plant.  Noted  Jan.  20. 

N.  C  TroT  —  Smitherman  Power  Co.,  recently  chartered 
with  capital  of  $300,000,  i)lans  to  develop  electric  power  on 
Little  River.     J.   C.   Hurley,   interested. 

Ala.,  Ja.sper — Alabama  Power  Co.  will  extend  its  trans- 
mission lines  from  Magella  to  Jasper.  F.  H.  Chamberlain, 
Gen.  Mgr. 

Ohio,  Akron — Public  XTtilities  Commission  received  applica- 
tion from  Northern  Ohio  Traction  and  Light  Co.  for  permis- 
sion to  issue  $518,400  stock  to  be  used  for  improving  and  ex- 
tending its  plant  and  system. 

Ohio.  Hifksville  —  Hicksville  Electric  Light,  Heat  and 
Power  Co.  plans  to  extend  its  transmission  lines  to  Ney.  C.  M. 
Lott,  Pres.  and  Mgr. 

Ohio,  St.  Mnrrs — Press  reports  state  city  plans  to  improve 
municipal  electrfc-light  plant  and  water  system.  Fred  Froe- 
lich.    Second    National    Bank   Bldg..    Toledo,    Engr. 

Ind..  Hillsboro — Local  business  men  considering  plans  for 
raising  dam  in  creek  5-ft.  to  develop  power  for  electric-power 
plant. 

Ind.,  Indianapolis — Indianapolis  Light  and  Heat  Co.  will 
build  new  power  plant  on  Kentucky  Ave.  Estimated  cost, 
$4,000,000.      Thomas   A.   Wynne.    Vice-Pres. 

Mich.,  Ionia — Wernette.  Bradfield  &  Mead,  Arch.,  Grand 
Rapids,  preparing  plans  for  power  plant  for  Ypsilanti  Reed 
Furniture    Co.      Estimated    cost,    $20,000. 

111.,  Siltley — Citizens  recently  voted  bonds  for  municipal 
electric-light  plant. 

lona.  Archer — Plans  being  considered  for  municipal  elec- 
tric-light plant  in  Archer. 

lona,  Sheldon — Northern  Iowa  Power  Co.  purchased  plant 
of  Sheldon  Light  and  Power  Co.  New  owners  will  expend 
about   $60,000   for   improvements. 

Iowa,  Tiffin — Press  reports  state  electric-light  and  power 
plant  will  be  installed  in  Tiffin. 

Iowa,  Waukon — Citv  plans  to  install  municipal  electric- 
light   plant.      Estimated   cost,    $7,000. 

Minn.,  Preston— Root  River  Power  and  Light  Co.,  Lanes- 
boro  plans  to  construct  auxiliary  plant  in  Preston.  Esti- 
mated  cost,   $25,000. 

Minn..  Wadena — City  contemplates  bond  issue  for  electric- 
light  plant. 

Kan.,  Council  Grove — Plans  being  considered  by  Council 
Grove  Ice,  Light  and  Power  Co.  for  constructing  B  mi,  of  trans- 
mission lines  to  furnish  farmers  with  electricity.  G.  W. 
Harlan,   Pres.   and   Mgr. 

Kan.,  Eudora— Election  will  be  held  Mar.  8  to  vote  on  $10.- 
000  bonds  for  supplying  city  with  electric  current. 

Kan..  Hoxie— Plans  being  considered  for  municipal  elec- 
tric-light   plant    in    Hoxie. 

Kan.,   Noreatur— City   plans   to   install  distributing  system. 

Knn.,  Osborne — See  item  under  "Water- Works." 

S.  D.,  Alcester— Citizens  voted  $10,000  bonds  for  electric- 
light   system. 


S.  D.,  Elk  Point^City  sold  $15,000  bonds  for  Improving 
electric  light  and   water-works  system. 

N.  D.,  Uinford — Citizens  contemiilate  new  electrlc-llght 
plant.     M.  S.  Hyland,  Fargo,  N.  D.,  interested. 

\.  IJ.,  Dnzey — Commercial  Club  interested  in  project  to  in- 
stall   eleeti  ic-Iighting    system    in    Dazey. 

Mo.,  >It.  ^  ernon — (Official) — Citizens  voted  In  favor  of 
$S.5(I0  bonds  for  improving  municipal  electrlc-llght  plant. 
Noted    Feb.    10. 

Mo.,  St.  Charles  —  American  Light  and  Power  Co.,  St. 
Charles,  plans  to  extend  its  transmission  lines  to  Wentworth 
and   Wright   City.      F.   E.   Murray,   Mgr. 

Te.'K.,  Conianehe — Texas  I^ight  and  Power  Co.  purchased 
local  electric  plant,  and  will  extend  its  high  power  trans- 
mission  line   to  Comanche,   also   iiiii)rove  same. 

Tex.,  Hedley — Texas  Southern  Electric  Co..  Beeville,  plans 
to  either  install  electric-light  plant  in  Hedley  or  construct 
transmission  line.     A.  L.  Chase,  Clarendon,  Mgr. 

Tex.,  .Hemphis  —  Texas  Southern  Electric  Co..  Beeville, 
plans  to  improve  its  plant  in  Memphis.  A.  L.  Chase,  Claren- 
don,  Mgr. 

Tex.,  Nixon — J.  F.  Wood.s,  Jr.,  and  associates  will  construct 
electric-light   and    power   plant. 

Okla.,  Ardniore — City  plans  to  construct  hydro-electric 
power  plant  and  transmission  line  on  site  of  Washita  River, 
about  14  mi.  from  Ardmore.  Surveys  for  project  have  been 
made.     Estimated  cost.   $375,000.     J.  H.  Curlock.  City  Engr. 

Okla.,  Ft.  Cobb — See  item  under  "Water-Works." 

Okla.,  Stratford — See  item  under  "Water-Works." 

Idaho,  Twin  Falls — Great  Shoshone  and  Twin  Falls  Water 
Power  Co.,  Twin  Falls,  plans  to  reconstruct  its  distribution 
lines. 

.Ariz.,  Tucson — I'niverslty  of  Arizona  will  install  light, 
heat  and   r)Ower   plant.      Estimated   cost,   $50,000. 

Wash.,  Oak  Harbor— Whitby  Island  Electric  and  Power 
Co.,  Langlev.  granted  franchise  to  install  and  operate  elec- 
tric-light plant  and  water  system  in  Oak  Harbor  for  period 
of  25  years. 

Calif.,  Reddine — Election   will  be   held   in   April  to   vote  on 
municipal  electric-light  plant.     Noted  Nov.  25. 
Bids   In   and   Contracts    Awarded 

Penn.,  I.aneaster — Contract  for  electric  wiring  for  new 
Boy's  High  .School  awarded  to  JOSEPH  S.  MILLER  &  CO., 
Philadelphia,    at    $5,890. 

Calif.,  Berkelev — Regents  of  University  of  California 
awarded  contract  for  heating  and  ventilating  plant  in  Wheeler 
Hall  to  TITRNER  CO..  278  Natoma  St.,  San  Francisco.  Esti- 
mated cost,   $51,880. 

BRIDGES 
Proposed    Work 

Conn..  Hartford — Election  will  be  held  Apr.  4  to  vote  to 
construct  highway  bridge  across  Park  River.  Estimated  cost, 
$18,000.      R.   N.    Clark,    City    Engr.      Noted    Feb.    10. 

N.  J.,  Bayonne — Plans  being  prepared  for  4-track  rein- 
forced-concrete  bridge  across  Newark  Bay  between  Bayonne 
and  Elizabethport  for  Central  R.R.  of  New  Jersey,  to  replace 
present  wooden  structure.  J.  O.  Osgood,  New  York,  N.  Y.,  Ch. 
Engr. 

N.  J.,  Rahway — See  item  under  "Streets  and  Roads." 

N  ,1 ,  AVhitehouse — Board  of  Freeholders  authorized  prep- 
aration  of  plans   for  steel   bridge   across  Lamington   River. 

Penn.,  HollidaysburR- — County  Commissioners  plan  to  con- 
struct several  concrete  bridges. 

Penn.,  MeKees  Rooks — Commissioners  of  Allegheny  County, 
Pittsburgh,  authorized  to  construct  bridge  across  Ohio  River 
between  McKees  Rocks  and  Woods  Run. 

Penn.,  Washington — Bids  will  soon  be  received  by  Com- 
missioners of  Washington  and  Westmoreland  Counties  for  re- 
flooring  Monongahela   River   Bridge.      Estimated   cost,    $25,000. 

Md„  Cumberland— Election  will  be  held  Mar.  21  to  vote  on 
$fiO,000  bonds  for  constructing  bridges.  James  P.  Galtney, 
City  Engr.     Noted   Jan.   20. 

Va..  Newport  News — Washington-Newport  News  Short 
Line  will  construct  various  bridges  and  tunnels  in  connec' 
tion  with  railway  from  Newport  News  to  Riverside,  Md. 
Prank    S.    Gannon,'  2    Rector   St..   New   York,   N.   Y.,    Pres. 

Va.,  Petersburg — Press  reports  state  Virginia  Railway  and 
Power  Co.  will  construct  new  bridge  across  Appomattox 
River. 

W.  Va.,  Wavne — Bids  will  be  received  by  S.  J.  Crum,  Clk. 
Wavne  Countv',  until  Mar.  10,  for  2  bridges.  R.  P.  Davis, 
Morgantown,   Bridge  Engr. 

N  C,  Franklin — Reinforced-concrete  bridge  will  be  con- 
structed across  Tar  River  bv  Franklin  County.  Estimated 
cost,   $14,000.     W.   D.   Fallis,   Raleigh,   State   Highway   Engr. 

N  C,  AVaynesville — Bids  will  be  received  until  Mar.  7  by 
Commissioners  of  Haywood  County,  for  4  bridges.  G.  C. 
Haynes,   Register  of  Deeds. 

Fla..  Arcadia— Bids  will  be  received  by  Commissioners  of 
DeSota  Countv  until  2  p.m..  Mar.  8,  for  2  concrete  bridges 
across  Big  Paynes  and  Little  Paynes  Creeks.  A.  L.  Durrance, 
Clk. 

Fla.,  Bonifay — Election  will  be  held  Mar.  21  in  Holmes 
County   to   vote   on   $25,000   bonds   for   bridges  and   road    work. 

Fla.,  MeDavId — Commissioners  of  Santa  Rosa  County,  Mil- 
ton, plan  to  call  election  to  vote  on  bonds  to  construct  bridge 
across   Escambia   River  near   McDavid. 

Miss,,  Paseagoula- Commissioners  of  Jackson  County  will 
issue  $85,000  bonds  for  bridge  across  Pascagoula   River. 

Tenn.,  Sneed^HIle — See  item  under  "Streets  and  Roads." 
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K»..  tliitllrlil  IIIiIh  will  ln'  rci'clvcil  by  KlHi'iil  Coiiit  of 
tJravi;*  (■<miii(\  uiilil  Mai-.  Hi  for  ImlldlnK  !<•  foiirii-li-  ami  a 
Htxcl  l>rl<lKi'H  oil  Mayllt'lil  to  \\iv\n  Hii..  iiUn  for  (■•■ini'iit,  ri-ln- 
foicliin  sli-t'l  ami  Mtiui'turiil  .sti-cl.  Kobvrt  Titii-11,  ("omr. 
I'ul>      IMh. 

K.>..  »iirlnii(W'l<l — ('iiiniiilMMloiiciH  of  WaHliliii.' Km  CciiiMly 
jilaii  111  I'oiiMtiuct  ;i  bilil«i3»  brtwiMii  WaMliliinlnii  ami  NcImihi 
t'oulilU'M 

Ohlti.  lliiiiilHoii  HIiLs  will  br  I'i'col veil  by  Ciiuilt.v  CoiiiiiiIh- 
hIiiikis  iiiilll  .Mar.  II  foi'  coiiHtriii'tliiK  brIilKi-H  ami  iiiIvciIh. 
KhI  hiuilcil   losl.   JIJS.IKMI.      K.   HfiiiiiiKilc,   County   Siirv. 

Iiiil.,  I»fl|ilil-  HhiM  will  be  ri'ci'lvotl  by  ( 'omiiilHuloniMH  of 
t'arroll  ami  Wlilli'  Coiiiit  ii'M.  l)cl|ilil.  until  noon.  Mar.  l!!,  I'nr 
brblK"'  aiiosM  Tipiuianoc  Hlvcr  ln-twrcn  2  countlcM.  llcniy 
(■>.  Coixl,   .\nili..  I'arroll   County.      I'l.Mllniati'd   co.Mt,   »30,n()0. 

Iiiil.,  Iliiiiilltoii  (i)ilK'lal) — We  liav.'  lu-i-ii  Infoniu'il  by 
Jobii  l>amui\  I'lty  ClU..  that  city  ilocs  not  plan  to  fonMtruct 
Oohiinliia    IliulKO  a.s  .tinted   In   our   Ih.sih'  of   Kcb.    17. 

.Mlt'li.,  <iruiiil  ItaiiidM — HIiIh  will  be  rtn-elvcd  about  Mar.  1  .^ 
for  ri'iiu'orood-conori'lo  brid^o  across  Piaster  Creek  for  Htatc 
HlKliway    Dopartnu'iit. 

111.,  Oiikforil  I'ontruct  will  soon  be  awarded  for  brldRi' 
aoios.s  Sannanion  HIvcr  to  be  eonstrurted  by  Mason  and 
Menard  (.'ountits.  lOstlniated  cost,  $15,000.  H.  V.  Schoonovei, 
liLshop.    interested.      Noti'd   Jan.    G. 

111..  I'rliiinn — (l")tllcial)^r!ids  will  be  received  by  Board  of 
Local  liniirovenu'iits  in  about  3  months  for  bri<lKe  across 
lioiicvard  .St.  Kstlniated  co.st,  $7,000.  Alfred  M.  Donly,  City 
Kimr.      Noted   Kcb.    17. 

lonii,  Kt.  OtiilKf — Conimissioners  of  Webster  County  con- 
template   ixpeiiditure    of    $17,000    for    bridges. 

lonn.  ^liirNlinlltotvu — I'lans  beinpr  prepared  by  W.  W. 
Mooreliouse.  KnAi..  for  112-fl.  liridKc  across  Linn  Creek  at 
3d    Ave.    for    Marshall    County.      A.    W.    Dobson,    Audr. 

Knu..  .\linn — Bids  will  be  received  until  noon.  Mar.  7,  by 
L.  B.  Burt.  CIU.  of  Wabaunsee  County,  for  41  concrete  bridges 
and   culverts.      ICstiniated   cost.   $10,000. 

liiiii..  IIiiteliliiKon — Plans  belnK  considered  by  city  .ind 
Atchison.  T<>p<l<a  it  Santa  F<?  Ry.  for  viaduct  across  railroad 
tracks  on   .North   .\danis  St.      (5.   L.    McLane,   City   Engr. 

Knii.,  Wnkeeiiey — Press  reports  state  Tre^-o  County  con- 
templates bridge  across  Smoky  River.  C.  H.  Benson,  County 
Clk. 

\«'li.,  Umiilin — Press  reports  state  Union  Pacific  R.U.  plans 
to  construct  double-track  bridge  in  Omaha.  .  R.  L.  Huntley, 
Omaha,   Ch.   I'^ngr. 

N«'l»..  Oninlui — Missouri  Pacific  Railway  System  directed 
bv  Citv  Commission  to  construct  DodKe  St.  Viaduct.  Kstl- 
niated cost,  $85,000.  S.  L.  Wonsori,  St.  Louis,  Mo.,  Bridge 
Engr. 

Nt'lK.  AVnyne — Bids  will  be  received  by  Charles  \V.  Rey- 
nohls.  County  Clk.,  until  ilar.  17,  for  constructing  3  new- 
bridges  and  lejiairing  all  other  bridges  during  year. 

■W  >o.,  Tlierniuixili.s — Bids  will  be  received  by  Board  of 
County  Commissioners  until  Mar.  IS  for  bridge  across  Big 
Horn  River,  nirar  mouth  of  Buffalo  Creek. 

Mo,,  KniiKiiN  C'itj — (Official) — Bids  will  be  received  in  2  or 
3  months  for  concrete  bridge  at  31st  St.  and  Linwood  Blvd. 
for  Kansas  City  Park  Board.  Estimated  cost,  $60,000.  Curtis 
B.  Hill,  City  Engr.  Waddell  &  Son,  Kansas  City,  Consult. 
Engr.     Noted   Feb.   17. 

Mo.,  Hniilar  Bluff — (OfTicial) — Bids  will  be  received  by 
Commissioners  of  Butler  County  sometime  during  summer 
for  bridge  across  Black  River  near  Hargrove-Rush  Farm. 
Estimated  cost  between  $.'>,000  and  $6,000.  10.  C.  Nickev,  Engr. 
Noted  Feb.   17. 

Kan.,    Hoxie — See    item    under    "Water-Works." 

.\rk..  Cotter — -Press  reports  state  Cotter,  Rush  &  Mineral 
Belt  Rv.  plans  to  construct  170-ft.  steel  biidge,  14  wooden 
bridges   and    S50-ft.    trestles.      R.   P.   Sharpe,   Cotter.   Ch.   Engr. 

Tex.,  Bastrop — Coinmissioners  of  Bastrop  County  plan  to 
construct  bridge  across  Colorado  River  at  Nash's  Ferry. 

Tex.,   Braekettville — See   item   under   "Streets   and   Road.s." 

Tex..  Bro«n«oo<l — City  is  having  plans  prepared  by  A. 
Leversedge.  representing  Austin  Bros.,  Dallas,  for  concrete 
bridge.      J.    E.    Eubanks.   City   Engr. 

Tex.,  Houston — Bids  will  be  received  until  Mar.  24  by  Com- 
missioners  of   Harris   County   for   bridge   across   Brays   Bayou. 

Te.x.,   Houston — .See   item   under  "Streets  and  Roads." 

Tex.,  Kicbmouil — Election  will  be  held  Mar.  6  in  Ft.  Bend 
County,  Rd.  District  No.  6,  to  vote  on  $20,000  bonds  for  bridge 
across   Big   Creek. 

Tex.,  Tilden — See  item  under  "Streets  and  Roads." 

Tex.,  VVaeo — Bids  will  be  received  by  city  until  Mar.  6  for 
viaduct  across  tracks  of  Missouri,  Kansas  &  Texas  Ry.  A.  B. 
Clenny,   City   Engr. 

Okla.,  Clareniore — Commissioners  of  Rogers  County  con- 
template bridge  across  Verdigris  River. 

Okla.,  Hallett — County  Commissioners  plan  to  rebuild 
tridge   across   Arkansas   River. 

Okla.,  Panhuska — City  contemplates  bridge  on  Main  St. 
J.  M.  Buckley,  Comr.  St. 

Vnsh.,  Olynipia  —  State  Highw-ay  Commission  will  soon 
award  contract  for  bridge  across  Nisqually  River.  Estimated 
cost,  $16,000.  James  Allen,  Ch.  Engr.,  State  Highway  Comn. 
Noted  Feb.   17. 

Calif.,  Hanford — See   item    under   "Streets   and   Roads." 

Ont.,  East  Ansns — City  Council  considering  plans  for  rein- 
forced-concrete  bridge.  Estimated  cost,  $37,000.  R.  C.  Cow- 
ling,   Clk. 


<»iil.,  reterlioro  Plans  being  coiiMldered  by  County  Council 
for  repairing  Pigeon  Creek  llrldge  or  building  new  brtdKe. 
KMtlinateil  cohI  of  rcpalrB,  112,000,  new  bridge.  $Kn,000.  K.  M. 
Elliott,    Clk. 

Oiil.,  Srarlioro  -  -  City  ciinteinplatiM  new  bridge  ncrosH 
l.lllb     Kuuge   Itlver  ill  Highland  CriM'k.     W.  1).  AnnlH.  Clk. 

IIIdH   In   and   ContraelM    .itvnrded 

Maine,  \ew  Nlinron  (Odlclal)  Conlract  for  wubsfructurc 
(if  bridge  aiinsM  Saiiilv  Itlvi'r  at  .New  Sharon  awarded  to 
J.\Mi;S  H.  KlOlllt,  Itiimford,  at  $7,1112;  HiiperHtructure  to 
iIItoTciN  BHIIm;!':  CO.,  Crf.ton,  N.  Y.,  at  $17,400.  Paul  1). 
Sarg.Mil.    Cb.    lOiigi.       Noted    Kcli.    3. 

MnsM.,  Ilowton  (omdal) — Contract  for  foundation  of  Mys- 
tic Itlver  Bridge  and  viaduct  and  reconHlructlng  Maiden 
Bridge  awar«li-d  to  H.  NAWN  CONTRACTING  CO.,  Roxbury. 
AlasM.      .Not<-d    Feb.    24. 

\.  \.,  I.lltle  l'"alU  -ThoiiiaH  Leonard,  Saratoga  SprlngH,  ;it 
$.''i«,l!l5,  Hubniilled  lowest  bUl  for  highway  bridge  ov.r  Mohawk 
Klver  at  l.illlr  ■•'alls.  Frank  M.  WIlllaniM,  State  Kngr.  and 
Surv.      Noted    Dec.    '.)   and    Feb.    3, 

IV.  v.,  Xorth  Tonawnnda — (Olllclal) — Contra<-t  for  steel 
work  for  II  bridges  on  Niagara  Falls  exteiiHlon  of  Inter- 
national Railw;iy  Co.,  Buffalo,  awarded  to  AMIORICAN 
BUIDCE  CO..  30  Church  St.,  New  York,  at  $275,000;  ma- 
sonry to  BI'FFALO  DRKIxilNf;  CO..  Buffalo,  at  $175,000.  H. 
C.   Young,   Supt.    Bridges  and   BIdg.     Note.l    Feb.   17. 

IV.  .1.,  Cedar  tirove — lOrle  R.R.  awarded  contrai't  for  bridges 
at  Cedar  (irovi-  and  Essex  l^'.-ills  to  II.  .1.  COLLllOR  CO.,  Ft. 
Wayne,    Tnd.      It.   S.   Parsons,   New   York,   N.   Y.,   Ch,    Kngr. 

I'enn.,  Meadvllle — (Oflieliil)— No  conlract  will  be  awarded 
for  3  new  bridges  over  Mill  Run,  work  will  be  done  by  city. 
Fred    C.    Kiebort,    City    Clk.      Noted    Feb.    17. 

AV.  Va.  CliarleMton — Bids  were  received  Feb.  19  by  County 
Coinmissioners  for  steel  bridge  across  Elk  River  between 
Kanawha  and  Cl.ay  Counties  as  follows:  D.  Minnoti,  $16.1)66; 
Vincinnes  Bridge  Co.,  $16,993;  Virginia  Bridge  Co.,  $17,564. 
l<''rank    (1.     Burdelle,    County     Rd.       Noted    Jan.     27. 

Kla.,  Miami — Contracts  for  2  bridges  .across  Miami  River 
awarded  as  follows:  VIRCINIA  BRIDGE  AND  IRON  CO., 
Roanoke,  Va.,  steel  work,  and  HILYKR  &  SPEERING,  Jack- 
sonville, concrete  work.  Estimated  cost,  $75,000  each.  W.  B. 
Moore,    City   Clk.      Noted    Jan.    6    and    20. 

Tenn.,  (inllatin — Contract  for  2  steel  bridges  on  Red  River 
Rd.  1  over  East  Station  Camp  Creek  and  other  over  Middle 
Station  Camp  Creek  awarded  to  NASHVILLE  BRIDGE  CO., 
Nashville,  by  Commissioners  of  Sumner  County  Court. 

Tenn.,  Harrinian — Contr.act  for  bridge  across  Emorv  River 
at  Ilarriman  awarded  to  DAUGHERTY-LUTEN  BRIDGE  CO., 
Nashville.  Estimated  cost,  $50,000.  S.  A.  Breazeale,  Rd. 
Comr.     Noted  Jan.   20  and   27. 

Ky.,  Kllxaltetlitown . —  Commissioners  of  Hardin  County, 
Elizabethtown,  and  Bullitt  County,  Shepherdsville,  awarded 
contract  for  steel  bridge  across  Rolling  Fork  River  to 
CHAMPION  BRIDGE  CO.,  Wilmington,  Ohio,  at  $22,229.  Noted 
Feb.   24. 

AVIs.,  Siiiierior — Contract  for  4  steel  bridges  in  Douglas 
County   awarded   to  WAUSAU   IRON  WORKS,   Wausau. 

Iowa,  Deeorah — (Ofnci.al) — Contract  for  10  bridges,  I-beam 
spans  with  reinforced-concrete  abutments  aw^arded  to  DUBU- 
QT'E  BO,\T  AND  BOILER  WORKS,  Dubuque,  Iowa.  Esti- 
mated cost,  $14,269.     William  M.  Lee,  City  Engr.     Noted  Feb.  3. 

Iowa,  Mt.  I'leasaut — (OfBcial) — Contract  for  S3  bridges  and 
culverts  in  Henrv  County  awarded  to  STANDARD  CON- 
STRUCTION CO.,  Davenport,  at  $47,788.  C.  E.  Smith,  County 
Engr.     Noted   Feb.   10. 

Iowa,  Osceola — (Official) — Contract  for  1.200  cu.yd.  con- 
crete culverts  awarded  to  GEORGE  LE  HUQUET,  Osceola,  at 
$4,412.      J.    L.    Hyland,    County    Engr.      Noted    Feb.    10. 

Minn.,  Cloquet — Contract  for  reconstructing  bridge  over 
north  fork  of  St.  IjOuis  River  awarded  to  HEWITT  BRIDGE 
AND   STEEL   CO.,   Minneapolis. 

Minn.,  St.  Cloud — Contract  for  creosote  block  floor  on  10th 
St.  Bridge  across  Mississippi  River  av.'arded  to  MINNEAPOLIS 
BRIDGE  CO.  Estimated  cost,  $5,825.  C.  H.  West,  City  Engr. 
Noted   Feb.    3. 

Kan.,  Topeka— TOPEKA  BRIDGE  AND  IRON  CO.,  Topeka, 
awarded  contract  for  rebuilding  viaduct  at  6th  .St.  of  Atchi- 
son, Topeka  &  Sant.a  Fe  Ry.,  Missouri  Pacific  Ry.  and  Topeka 
St.   Railway  Co.      Estimated   cost,   between    $30,000   and   $35,000. 

Kan.,  Topeka — Commissioners  of  Shawnee  County  awarded 
contracts  for  bridge  work  as  follows:  NOLLER  &  ROARK, 
at  $4,224,  for  bridge  across  Butcher  Creek;  and  at  $3,425,  for 
bridge  across  north  branch  Mission  Creek;  TOPEK.\  BRIDGE 
.\ND  IRON  WORKS,  Topeka,  at  $4,700.  for  bridge  across 
Vassar  Creek.     O.  K.  Swayze,  Clk.     Noted  Nov.  4  and  Feb.  10. 

Xeb.,  North  Platte — (Official) — Contract  fo--  bridge  across 
South  Platte  River  awarded  to  BAST  ST.  LOUIS  BRIDGE  CO., 
East   St.    Louis,    Mo.      Estimated    cost,    $20,150.      Noted   Jan.    20. 

N.  D.,  Dickinson — (Official) — Commissioners  of  Stark 
County  awarded  contract  for  steel  frames  for  bridges  to  be 
constructed  during  year  to  MINNEAPOLIS  BRIDGE  CO.,  Min- 
neapolis.     J.   L.   Hughes,   Audr.      Noted   Feb.    10. 

N.  D.,  .laniestown — (Official) — Contract  for  5  short-span 
steel  bridges  and  reinforced-concrete  abutments  awarded  to 
JARDINE  &  ANDERSON,  Fargo,  N.  D.  Andrew  Blewett, 
County  Audr.     Noted  Feb.  3. 

N.  D.,  Minot — (Official) — Low  bidder  for  steel  culverts  was 
Russell  Grader  JManufacturing  Co.,  Minneapolis,  Minn.  S.  J. 
Thompson,   County   Audr. 

Ark.,  Jonesboro — (Official) — Contract  for  reinforced-con- 
crete bridge  across  Jesters  Mill  Pond  on  Jonesboro  and  At- 
lanta public  road  awarded  to  R.  T.  ADERHOLD,  Atlanta,  Ark. 
Noted  Feb.  3. 

Tex.,  Dallas — GILSONITE  CONSTRUCTION  CO.,  Dallas,  at 
$100,000,  awarded  contract  for  county's  portion  of  Commerce 
St.  Viaduct  across  Trinity  River.  J.  F.  Witt,  Engr.  Noted 
Jan.   13  and  Feb.   24. 
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Tex..  «aeii  ItoN< — Dallas  &  Southwestern  Motorway  Co.. 
Dallas,  will  construct  steel  bridBe  across  ISrazos  River  in 
.Somervell  County  by  company  forces.  John  H.  Christensen, 
1202  St.  Louis  St.,  Dallas,  I'res.  J.  H.  Moore,  Glen  Rose.  Supt. 
Constr. 

Okln.,  Perry — All  bids  received  Feb.  7  for  constructinp;  5 
bridfjes  and  2  culverts  rejected  by  County  Commissioners. 
W.   T.    Faris,    County   Clk.      Noted   Feb.   3. 

■Waxli.,  Weniitcliee — Contract  for  steel  bridge  across  Wen- 
atchee  River  at  end  of  Wenatchee  Ave.  awarded  to  QUIGG 
CON.STRUCTION  CO.,  Wenatchee,  Wash.,  at  $3S,945.  F.  A. 
Warren,    City    Kngr.      Noted    Feb.    3. 

Calif.,  Santa  Ilarl.ara— DOMINQITEZ  &  WALTERS,  Santa 
Barbara,  at  $G.)s4.'),  awarded  contract  for  concrete  bridge 
acioss  Gaviota  Cieek. 

Calif.,  Sauta  Barbara — Contract  for  bridge  across  El  Capi- 
tan  Creek  awarded  to  MI<]RCEREAU  BRIDGE  AND  CON- 
STRUCTION CO..  at  .$9,500. 

AV.\'l'i;il   AVOItKS 
PropONcil    Work 

MaNH.,  Uuinry — Commi.<5.sioner  of  Public  Works  will  meter 
1,100  house  services,  estimated  at  $10,000;  extensions  to  water 
pipe,    estimated    at,    $20,000. 

N.  v.,  Albany — Bids  will  be  received  by  Board  of  Contract 
and  Supply  until  March  6  for  c.-i.  water  pipe  and  special  cast- 
ings for  Bureau  of  Water  Supply.  Frank  R.  Lanagan,  City 
Engr. 

N.  Y.,  Herkimer — Citizens  will  vote  in  March  on  water- 
works system.  Estimated  cost  between  $250,000  and  $300,000. 
Leland   Wood,   City   Engr. 

N.  J.,  Locli — Citizens  contemplate  extending  water-works 
system. 

Penn.,  Sbaron — Sharon  Water-Works  Co.  contemplates 
expeiidituie  of  $50,000  for  extending  and  improving  water- 
works  system. 

Del.,  A\  ilniiiittf  on — Water  Board  recommends  improvements 
to   water-works   system.      K.   M.   Hoopes,   Jr.,   Engr. 

Va.,  South  lloston — .(OfRcial) — Bids  will  be  received  by  W. 
L.  Penick,  Mayor,  until  Mar.  30  for  improving  municipal  water- 
works  system.      Anderson   &   Christie,   Inc.,    Engr.      (See   adv.) 

W.  Va.,  Charleston — City  has  retained  C.  H.  Dinnon,  Engr., 
to  prepare  plans  for  municipal  water-works  system.  Noted 
Feb.   3. 

W.  Va.,  Log;nn — City  contemplates  water-works  system. 

W.  Va.,  South  Charleston — Bids  will  soon  be  received  for 
water  system.  Estimated  cost,  $30,000.  Arthur  Giessler, 
6103  Reibold  Bldg.,  Dayton,  Ohio,   Engr. 

W.  Va..  AVheeliug — C.  B.  Cook,  City  Engr.,  and  C.  C.  Smith 
recommended  expinditure  of  $269,000  for  improving  water- 
works system.      Noted   Feb.   24. 

N.  C,  Greensboro — City  Commissioners  contemplate  dam 
across  Reedy  Fork  to  form  reservoir  with  capacity  of  1,000,- 
000-gal.      M.   M.   Boyles,   City  Engr. 

N.  C,  Nashville — (Official) — Citizens  voted  in  favor  of  $45.- 
000  bonds  for  water-works  system.  M.  W.  Linche,  Mayor. 
Noted  Jan.  20. 

IV.  C,  IVew  Durham — (Official) — Bids  will  be  received  by 
Soard  of  Aldermen,  until  Mar.  8  for  reservoir.  Gilbert  C 
White,   Engr.      (See  adv.) 

N.  C.  ■Wilson — (Official) — Bids  will  be  received  by  E.  F. 
Kilette,  Mayor,  until  4  p.m.,  Mar.  27,  for  water-works  system 
and  gas  plant.     Anderson  &  Christie,  Engr.      (See  adv.) 

N.  C,  AVinston-Saleni — Board  of  Aldermen  submitted  re- 
port to  Finance  Committee  for  laying  15-in.  water  main  from 
Salem  pumping  station  to  city.     Estimated  cost,  $28,000. 

Oa.,  Aoworth — Citizens  voted  in  favor  of  $5,000  bonds  for 
I  improving  water- works  system.  P.  O.  McLain,  City  Clk. 
'Noted  Feb.  3. 

Ga.,  Maeon — Bids  will  be  received  by  Board  of  Commis- 
sioners until  Feb.  28  for  steam  turbine  centrifugal  pump 
5,000,000-gal.   capacity.     J.   J.   Gaillard.   City   Engr. 

Ga.,  Sunimerville — Plans  being  prepared  by  J.  B.  McCrary, 
Atlanta,    for   water-works    system.      Noted    Feb.    3. 

Fla.,  Plant  City — City  contemplates  expenditure  of  $71,000 
to   extend    water-works   system. 

Ala.,  Hirmlngham — -Bessemer  Water-Works  Co.  will  extend 
its  water  mains. 

Ala.,  Florence — City  has  retained  Knight  &  Quayle,  Engr.. 
Chattanooga,  Tenn.,  to  prepare  plans  for  improvements  to 
water-works  system.     Noted  Jan.  6. 

I,a.,  BoKalusa — Citizens  contemplate  voting  on  $200,000 
bonds  for  water-works,  sewers,  and  public  school  buildings. 

La.,  Ville  Platte — Citizens  contemplate  voting  on  bond 
issue    for   water-works   and   electric-light   plant. 

Tenn.,  Chattanooga — C.  R.  James  will  build  pumping  sta- 
tion at  foot  of  Signal  Mountain. 

Tenn.,  RusselUllle^ — Thomason  Bros,  will  build  a  concrete 
reservoii-   to    furnish    water    for    town. 

Ky.,  Murray— Citv  has  retained  X.  A.  Kramer.  Magnolia, 
Miss.,  to  prepare  plans  for  water-works  system  and  pumping 
station. 

Ky.,  Sturgi.s — Citizens  contemplate  water-works  system. 

Ohio,  .Vkron — Director  of  Public  Service  making  complete 
survey  for  leakage  in  various  pipe  lines.  Estimated  cost, 
$20,000.     J.  A.  Gehres,   City  Engr. 

Ohio,  Coshoeton— City  will  Install  new  reservoir,  capacity 
of  3.000.000-gaI.   Chester"  &   Fleming,   Pittsburgh.   Penn.,   Engr. 

Ohio.  Defiance — City  plans  to  install  new  filtration  plant. 
Estimated  cost,  $60,000.     Virgil  D.  Weinsenburger,  City  Clk. 

Ohio,  Dresden — Citizens  voted  in  favor  of  $8,000  bonds  for 
impioving   water-works   system.      Noted    Feb.    3. 

Ohio.  Kipclid — City  will  sell  $10,026  bonds  for  water  mains 
in    Bal>l>it    Rd. 


Olilo,  Ironton — City  Council  voted  $250,000  bonds  for  water- 
woiks   system.      J.    R.   C.    Brown,   City    Engr. 

Ohio,  Mlddletotvn — Bids  will  be  received  by  City  Commis- 
sioners, until  noon.  Mar.  3,  for  furnishing  f.o.b.  Middletown,  58 
tons  of  6-in.  Class  "C"  c.-i.  water  pipe.  IS  tons  of  8-in.  Class 
"C"  c.-i.  water  pipe,  3,500  lb.  Class  "D"  fittings.  John  Kuntz, 
Clk.      W.   C.   Morrison,   City   Engr. 

Ohio,  Middletown- — Citizens  contemplate  improving  water- 
works system,     l^stimated  cost,  $40,000.     John  Kunz.  City  Clk. 

Ohio,  Youngstown — Village  will  readvertise  for  bids  for 
proposed   water-works   system.      Estimated   cost,    $165,000. 

Ohio  Zanesvllle — City  Council  authorized  new  plans  to  be 
prepared  for  pumping  station  on  Hague  Farm  to  pump  well 
water    through    city    mains.      Carl    Spencer,   City    Engr. 

Mich.,  Clio — City  will  vote  in  April  on  $25,000  bonds  for  wa- 
ter-works.    W.  G.  Goodrich,   Village  Clk.     Noted   Feb.   3. 

MIeh.,  Ksoanaba — Bids  will  be  received  about  Mar.  15  for 
water-works  system.  Estimated  cost,  $400,000.  Burns  &  Mc- 
Donnell, 400  Interstate  Bldg.,  Kansas  City,  Mo.,  Engr.  Noted 
Feb.    2. 

Mich.,  Flint — See  item  under  "Sewers." 

IV..,  Cairo — (Official) — City  will  not  install  reservoirs  as 
noted   in   Feb.   3   issue. 

III.,  \orth  Chicago — Citizens  defeated  $25,000  bond  issue 
for   filtration    plant.      Noted    Feb.    3. 

ill.,  Toledo — Citizens  contemplate  water-works  system. 

ill.,  Wauconda — Board  of  Local  Improvements  authorizec^ 
water-works   system    for   city.      Estimated   cost,    $15,000. 

\\i«.,  Chlppena  FallM — Cit.v  Council  will  call  election  to 
vote  on  municipal  water-works  system  and  electric-light 
plant.     A.  E.  Thompson,  City  Engr. 

Wis.,  Ban  Claire — City  Council  passed  ordinance  authoriz-' 
ing  expenditure  of  $15,000  for  improving  water-works  system. 

Wis.,  Madison — Plans  being  prepared  for  improving  and 
extending  water-works  system.  Mead  &  Seastone,  Consult. 
Engr. 

■Wis.,  Merrill — Citizens  contemplate  voting  in  spring  on 
purchase  and  improvement  of  local  water-works  system. 

Mis.,   North    .Milwaukee — See   item    under    "Sewers." 

Wis.,   Osceola — See    item   under   "Sewers." 

Wis.,  Stevens  Point — Citizens  will  vote  Apr.  4  on  proposed 
water-works  system.     Ernest  Anthuty,  City  Engr. 

Ifttva.  Hoskins — Citizens  voted  in  favor  of  $8,000  bonds 
for  water-works  system. 

Iowa,  Kalonn — Citizens  will  soon  vote  on  $25,000  bonds  for 
water-woiks    system. 

lona,  Liorimor — Citizens  voted  $14,000  bonds  for  water- 
works  system. 

lona,  Ossian — Town  Council  will  vote  Mar.  27  on  $17,000 
bonds   for   water-works   system. 

Iowa,  Sioux  City — City  will  install  new  16-in.  water  main 
in  Nebraska  St.      T.   H.   Johnson,   City   Engr. 

Iowa,  Tama — See   item  under  "Sewers." 

Minn.,    Litchfleld — City    will     extend    water-works     system. 

Kan.,  Kl  Dorado — Plans  being  prepared  by  F.  E.  Devlin, 
Newton.  Engr.,  for  extensions  to  water-works  and  sewer 
systems.      B.   F.   Allebach.   City   Clk. 

Kan.,  Blkhart — (Official) — Citizens  voted  $17,500  bonds  for 
water-works  sy.stem.  Plans  Vjeing  prepared  by  W.  B.  Rollins 
&  Co.,   Engr.,   Midland  Bldg.,   Kansas  City,  Mo.     Noted  Jan.  27. 

Kan.,  Greensburgh — Citizens  voted  $30,000  bonds  for  water- 
works system.     Noted  Feb.  17. 

Kan.,  Hoxie — City  contemplates  water-works  system  and 
electric-light  plant. 

Kan.,  Kiowa — Bids  will  be  received  by  City  Council  until 
Mar.  7  for  water-works  system.  Estimated  cost,  $17,000. 
Noted    Jan.    20. 

Kan.,     Manchester- 
city  for  water  system 

Kan.,     Minden — Citizens 
works  system. 

Kan.,  Osborne — Election  will  be  held  Mar.  7  to  vote  on 
$7,000  bonds  for  improving  water  system  and  electric-light 
plant. 


(Official) — Plans     being    considered     by 
Riddle  Bros..  Abilene,   Engr. 

contemplate      extending      water- 


11     on     $32,500 


Kan.,     O.skaloosa — Citizens     will     vote    Apr. 
bonds   for  water-works  system.     Noted   Feb.   17. 

Kan..  Solomon — Citizens  defeated  $40,000  bonds  for  water- 
works system.     Noted  Feb.  3. 

Kan.,  Tonganoxie — Plans  being  prepared  by  Black  &  Veatch, 
Engr..  Inter-State  Bldg.,  Kansas  City,  Mo.,  for  new  water- 
works system.     Noted  Dec.  23. 

Neb.,  Crofton — Bids  will  be  received  by  J.  P.  Kuehn,  City 
Clk.,  until  Mar.  14,  for  extending  water-works  system.  Noted 
Feb.  24. 

Neb.,  Norfolk — Election  will  be  held  Mar.  10  to  vote  on 
$10,000  bonds  for  water  system. 

S.  D..  Klk  Point — See  item  under  "Light,  Heat  and  Power." 

S.  D.,  Milbank — Milb.ink  Light  and  Power  Co.  contemplates 
water  purification   plant. 

N.  D.,  Marntarth — See  it<m   under   "Sewers." 

N.  D.,  Khame — Citizens  contemplate  water-works  system. 

Mo.,    Deepwater — Press    reports    state    citizens   contemplate 

watei'-worl<s  system. 

Ark  ,  Pocahontas — Plans  being  prepared  by  J.  B.  McCrary 
Co.,  .Atlanta,  Ga.,   for  proposed  water-works  system. 

Tex.,  llenumont  —  City  Council  appointed  Committee  to 
prepare  plans  for  water  mains  in  streets  to  be  paved.  Esti- 
mated cost,   $200,000.     C.  L.   Scherer.   City   Engr. 
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Tr\.,  rriii«i>ll — City  Comicll  will  <i\ll  <<lu<'tli>n  tii  vntt'  on 
IioikIh    for    iiniiilcl|iiil    \vnti>i-\vi>iUM    HyMtrm. 

■|>».,  llnllnM-  l<;ii'i'ti'll)('il  WiitiT  Co.  huH  l)iM>n  ork'iinlzoil  and 
will   liiMliill   wiitiM- woiUm  H.vHlcin.      K.   \V.    Uoho.   liitiTCHted. 

'IVx.,  ItiillnM  CItliernH  contcnipliitK  iidilltloiinl  puniiiInK  xtii- 
tlnn  fill'  l''iili'  Park  main.  KMtlniiitod  cuMt,  $1(1,0110.  M.  Mohv- 
loy.  City    I'InKi. 

T«'».,  M<.  ru-nannt — City  oonloinplatcH  wutcr-worlcH  HyHloni. 

'Vex.,   SlUlM-r — City    <'ontc!npIatt>H    \vator-wnrk»    HyHtem. 

'!>«..  Toynh — T'lnna  beInK  proparod  for  water- workH 
By8ti-ni. 

T«-\..  W'liiiiHltorti — (OtnolnU  —  lUdH  will  Hoon  be  rocolvod  for 
oxtnulhiK  water  mains  and  Installing:  sewer  system.  William 
K  Stev.'iison,   City    lOnur,      Noted    K.l).    21. 

Okln.,  ricvfliiiKl-  (Mtlzens  will  soon  voto  on  bonds  for 
improving'    watir-worKs    sy.-fteni. 

Okln.,  Clinton — CItv  will  Install  water-works  system.  Rs- 
tln\nted  cost.  ?150,000.  Benhain  'KnKlneerlngr  Co.,  Oklahoma, 
Consult.    lOnfcr. 

Okln..  Downr — Citizens  voted  In  favor  of  $10,000  bonds  for 
water- works   system.      Noted  Jan.    13. 

Okln.,  Kt.  Cobb — City  contemplates  water-work.M  system 
and  electrle-llKbt  plant. 

Okln..  JoneM — (Offlolan  —  .Ml  bids  for  municipal  water- 
works avstem  rejected.  New  bids  will  be  received  until  Mar. 
10.      Chester   .\.   Keyes.   Clk.      Noted   Oct.    14. 

Okla.,  Ollton — Citizens  voted  to  construct  water-works  and 
sewer  system.     I.,.   Y.   McF.nrland,   31  fi   lOnst  9th  St.,  Tulsa,   Knpr. 

Okln..  Oklnhonin — Citizens  will  vote  in  April  on  bonds  for 
water-works    system.      Noted    Pec.    16. 

Okln..  TnulM  Vnlley— City  Council  authorized  $16,000  bonds 
for  ImprovinK  water-works  system.  T.  L.  Kendall,  Mayor. 
Noted  Sept.  2. 

Okln..  Perry — Citizens  contemplate  voting  on  bond  issue 
lor   impro\iii«   water-works   system. 

Okla..  Strntford — Citizens  voted  $35,000  bonds  for  water 
system   .ind    electric-liKht   plant. 

Okln..  Stroud — City  contemplates  improving  water-works 
system. 

Colo.,  <"olorndo  SprlnRH — Citizens  contemplate  water-worlds 
system.  Kstiniat.d  cost  between  $75,000  and  $150,000.  F.  F. 
Mallon.   City    Kngr. 

N.  M..  <;nllup — Citizens  will  vote  Apr.  4  on  $50,000  bonds 
for  water-works  system. 

tTtnh.  Snit  Lake  City — C.  F.  Barrett.  Supt.  Water- Works  sub- 
mitted report  to  W.  H.  Shearman,  Commissioner  of  Water- 
Works  Department,  recommending  water  meters  and  water 
mains  in  various  streets,  either  storapre  reservoir  in  City 
Creek  Canon  or  continuation  of  Parleys  conduit  around  bench 
east  of  city. 

Ariz.,  Florence — City  Council  authorized  election  Mar.  11 
to  vote  on  $.50,000  bonds  for  municipal  water-works  and 
electric-litrht  plant. 

.Vriz..  Glendale — (Official) — New  bids  will  be  received  for 
proposed  water-works  svStem,  electric-light  and  power  plant. 
H.  G.  White.  Town  Clk.     Noted  Feb.  10. 

.\riz..  Ontman — (Official) — Mohave-Oatman  Water  Co.  will 
install  water-works  system  in  Oatman.  Estimated  cost,  be- 
tween $250,000  and  $300,000.  Contract  will  soon  be  awarded. 
D.  L.  Mayhew,  Secy,  and  Treas.     Noted  Feb.   17. 

Ariz.,  Plici'nix — Citizens  contemplate  voting  in  April  on  $1,- 
000,000  bonds  for  water-works  system.     Noted   Dec.   9. 

Wash..  Monte.snno — Election  will  soon  be  held  to  vote  on 
constructing  water-works  and  electric-light  plant. 

AVash.,  Oak  Harbor — See  item  under  "Light,  Heat  and 
Power." 

\Vash..  Seattle — Hiram  C.  Gill,  Mayor,  recommends  perma- 
nent    water     mains    between     Cedar    River     intake     and     city 

reservoirs. 

Ore.,  Portland — City  Council  will  improve  municipal  water- 
works system.     Philip  H.  Dater,  City  Engr. 

Ore.,  Yonoalla — Citizens  will  vote  Apr.  17  on  $25,000  bonds 
for  water-works  system. 

Calif.,  Oakland — Peoples  Water  Co.  will  reorganize  as  East 
Bay  Water  Co.  and  make  extensive  improvements  to  plant. 

Calif.,  Pasadena — W^ater  Department  recommends  appro- 
priation of  $70,000  for  improvements  and  extensions  during 
year.      Samuel   Morris,   Engr. 

Calif.,  San  Dieero — City  will  repair  water-works  system 
destroved  bv  flood,  not  including  Lower  Otay  dam.  Estimated 
cost,   $"235,000.     George  Cromwell,   City  Engr. 

Calif.,  San  Franclseo — Oak  Creek  Land  and  Water  Co. 
applied  to  State  Water  Commissioner  for  permission  to  con- 
struct dam  to  form  a  16,350,000-gal.  reservoir  in  Kern  County. 
Estimated   cost,   $600,000.     M.   M.   O'Shaughnessy,   City   Engr. 

Que..  Drunimond\ille — Bids  will  be  received  by  Walter  A. 
Moisam,  Town  Clk.,  until  Mar.  12  for  pumping  station  and 
gravity   filters. 

Ont.,  London — (Official) — Bids  will  be  received  by  Public 
I'tilities  Commission,  until  Mar.  15  for  water  supply  and 
service  mains  in  various  streets  of  city.  Estimated  cost, 
$18,500.     Philip  Pocock,  Chn.,  Water-Wks.   Bd.     Noted  Feb.   17. 

Ont.,  IVew  Toronto — Plans  being  prepared  by  Hugh  Thomas 
for  extending  water-works  system.  Work  will  be  started  in 
spring.     Noted  Feb.  10. 

Ont.,  Ottawa — Plans  being  prepared  by  R.  L.  Haycock, 
Engr  for  extending  water-works  system.  Estimated  cost, 
$210,000.     Noted   Feb.   24. 

Ont.,  Ottawa — City  contemplates  extending  water-works 
system.     Estimated  cost,  $50,000. 


Out..  Ottntvn — nidn  will  bo  received  by  John  II.  Mcrini-  until 
Mar.  I  for  puinplnK  xtntlon  and  electric  HubHtutlon  uti  Lomleux 
Island. 

Ont.,  WoodlirldK' — CItlzenH  contemplate  InstalllnK  water- 
works   system. 

Altn..  t  alKary  City  contem|)lateH  exteniling  gravity  sys- 
ti'Hi.      h;Htlni;iled    <■<>»(.    $2,'i(l,000.      George    \V.    <;ralg.   City    Engr. 

II.  «•..  tinlllardvlllr — City  plans  waterworks  Hyslcm.  Ksll- 
mated   cost,   $10,000. 
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MnMM..  Ilrorkton  Contract  for  c.-l.  water  pipe  for  water- 
works system  awarded  to  IIOUAUT  &  FAIIUIOLL,  Brockton. 
U.    U.    Chapman.    City    lOngr. 

K.  v..  N.-W  York  — (Olllcial)— Lowest  bids  received  Feb.  24 
for  linhiH  with  brick  masonry  portion  of  K:istvlew  Tunnel  of 
Catsklll  A(i\ieiluct  were  as  follows:  A.  L.  Guldone  &  Him, 
$126,6(10;  Saiitore  Construction  Co.,  $127,716;  John  J.  Hart, 
$134, S55.      Noted    Feb.    10. 

M.  Y.,  ToiiMwanda- Contract  for  repairing  dam  at  Tona- 
wanda  awariled  to  IIKNRY  P.  nUKGAUU  CO.,  Buffalo.  Esti- 
mated  cost,    $3(1,277. 

.\la..  <:amd<'n — (Olllclal) — Contract  for  water-works  system 
awarded  to  FAIUHANKS,  MOUSE  &  CO.,  New  Orleans,  La. 
Kstlmaled    cost,    $15,000.      Noted   Jan.    27. 

La.,  I/nk<>  ClinrlrM — Lake  Charles  Railway,  I.,lght  and  Water 
Co.  awardi'd  contract  for  concrete  reservoir,  with  capacity  of 
175,000-gal.,   to   11.  S.  SKALKY,   New   Iberia. 

tHilo.  Sylvanla — (Official) — Contract  for  water  system,  ex- 
clusive of  pum|)s  and  pumi)  house,  awarded  to  T.  C.  BU(.)OKS  & 
SONS,  Jackson,  Mich.,  at  $24,727;  pumps  to  A.  D.  COOK, 
Lawrenceburg,  Ind.,  at  $5,875.  W.  J.  Sherman  Co.,  Toledo, 
Engr. 

.\Iloh.,  Meliain — Contract  for  water-works  system  awarded 
as  follows:  TUAVEUSE  CITY  IRON  WORKS,  for  100-ft.  tower, 
30.000-gal.  tank  and  Install  entire  distributing  system;  MICHI- 
GAN PIPE  CO.,  Bay  City,  Mich.,  for  pipe  and  fittings;  JAMES 
CLOW,  Chicago,  111.,  for  hydrants  and  valves;  RELIANCK 
ENGINE  CO.,  Lansing,  Mich.,  for  engine  and  pumps.  Esti- 
mated  cost,    $9,000.      Noted   Sept.    30. 

Mich.,  Saglnnw — Low  bidders  for  c.-i.  water  pipe  and 
special  castings  were  as  follows:  Massillon  Iron  and  Steel 
Cfo.,  Chicago,  111.,  Class  C,  4-in.  pipe,  at  $33.36  per  ton;  Class 
B,  8-,  10-,  12-  and  20-ln.  each  $30.36  per  ton;  United  States 
Cast  Iron  Pipe  and  Foundry  Co.,  Chicago,  III.,  $34.50,  $31.50. 
$31.50,  respectively  per  ton.  Herbert  S.  Gay,  City  Clk.  Noted 
Jan.    20. 

III.,  EaNt  Peoria — Low  bidder  for  water-works  system  was 
Public  Service  Construction  Co.,  Omaha,  Neb.  Estimated  cost, 
$39,985. 

111..  Sullivan — Contract  for  eight  12-in.  wells  awarded  to 
HOMER   KERSEY.      F.   Newbould.   City   Clk. 

III.,  Sullivan — Contract  foi'  improving  water-works  award- 
ed to  P.  K.  ENGINEERING  CO.,  St.  Louis,  Mo.  F.  Newbould, 
City   Clk.     Noted  Jan.   20. 

Wis.,  Milwaukee — Contracts  for  supplies  for  municipal  wa- 
ter-works system  awarded  as  follows:  6-.  8-  and  12-in.  Class 
"C"  c.-i.  pipe  to  AMERICAN  CAST  IRON  PIPE  CO..  special 
castings  to  NORTMANN-DUFFKR  FOTtnDRY  CO..  Milwaukee, 
gate  and   tapping  valves  to  CHAPMAN  VALVE  CO.,  Chicago. 

Iowa,  Arcadia — Contracts  for  water-works  system  awarded 
as  follows:  Distribution  system  and  pump  to  ALAMO  ENGINE 
AND  STTPPLY  CO.,  Omaha,  Neb.,  at  $3,919;  tower  and  tank  to 
DES  MOINES  BRIDGE  AND  IRON  CO.,  Des  Moines,  at  $2,845. 
Lawrence  W.  Cox,  Des  Moines,  Engr.     Noted  Jan.  27. 

Minn.,  Minneapolis — Contract  for  gate  valves  for  Water 
Department  for  1916  awarded  to  RENSSELAER  VALVE  CO.. 
Troy,  N.  Y.     F.  W.  Cappelin,  City  Engr. 

Wyo.,  Lander — (Official) — Contract  for  improving  water- 
works system  awarded  to  SAMUEL  JENSEN,  Lander.  Esti- 
mated   cost,    $5,350.      P.    B.    Gilbert,    City    Clk.      Noted    Feb.    3. 

Mont..  Roundup — Contract  for  improving  water-works  sys- 
tem awarded  to  SECURITY  BRIDGE  CO.,  Billings.  Estimated 
cost,  $16,000.     Noted  Feb.  3. 

Mo..  St.  Louis — Low  bids  received  for  36-in.  c.-i.  main,  from 
Bissell's  Point  pumping  station  to  Compton  Hill  reservoir, 
were  from  East  Jersey  Pipe  Corporation,  at  $193,680;  United 
States  Cast  Iron  Pipe  and  Foundry  Co.,  at  $207,648;  E.  E. 
Wall,  City  Engr.     Noted  Nov.  25. 

Tex..  Dallas — Dallas  Automobile  Country  Club  awarded 
contract  for  water  system  to  WINSLETT-ELDREDGE  CO., 
Dallas. 

Tex.,  Galveston — Contract  for  increasing  water-supply  and 
for  two  or  more  wells  at  Alta  Loma,  with  capacity  of  3,000,000- 
gal..  awarded  to  LAYNE  &  FOWLER,  Houston,  Tex.  Esti- 
mated cost,   $17,000.     Noted  Feb.   3. 

Tex.,  Groesbeck — City  awarded  contract  for  improving 
water-works  system  to  M.  GRIFFIN-O'NEIL  &  SONS,  1505 
Praetorian  Bldg.,  Dallas,  Tex. 

Tex.,  Houston — City  awarded  contract  for  2  centrifugal 
pumps,  with  motors,  "starters,  etc.,  for  North  Side  pumping 
station  to  H.  A.   PAINE.      Estimated   cost,   $4,300. 

Tex.,  Temple — Contract  for  2  centrifugal  pumping  units 
awarded  SMITH  &  WHITNEY,  Dallas.  Estimated  cost,  $5,886. 
J.  T.  Martin,  City  Secy. 

Tex.,  Tioga — Citv  awarded  contract  for  water-works  sys- 
tem for  fire  protection  to  M.  GRIFFIN-O'NEIL  &  SONS,  1505 
Praetorian   Bldg.,    Dallas. 

Tex.,  Trinity  —  Contract  for  new  water-works  system, 
awarded  to  W.  WILDER,  Houston.  Estimated  cost,  $15,000. 
Noted  Dec.   30. 

Colo..  Rockvale — Contract  for  improving  reservoir  awarded 
to  FRED  BRANT,  Manzaola,  Colo.     Estimated  cost,   $4,578. 

Calif.,  LO.S  Angeles — Contract  for  3,000-ft.  54-in.  steel  pipe 
to  be  installed  in  San  Fernando  Valley  for  Los  Angeles  County 
Water-Works  District  No.  3,  awarded  to  BAKER  IRON 
WORKS.     Estimated  cost,  $21,330.     Homer  Hamlin,  City  Engr. 
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Cnlif.,  San  Dl«ga — Contract  for  wood  stave  conduit  be- 
tween I'pper  Otay  reservoir  and  Lower  Otay  outlet  awarded 
to  PACIFIC  TANK  AND  I'IPK  CO..  San  Francisco.  George 
Cromwell,    City    Engr. 

Ciilif.,  Snnta  Ana — Contract  for  5,000  ft.  6-in.  Class  "A" 
pipe,  at  $35.60  per  ton;  1,500  ft.  4-in.  Class  "A"  pipe,  at  $37.60 
per  ton  for  the  Santa  Ana  Water  Department  awarded  to 
UNITED  STATES  CAST  IRON  AND  FOUNDRY  CO.  C.  C. 
Bonebrake,   City   Engr. 

«liie,,  Itlontreul' — Contract  for  pump  at  Papineau  Ave.  pump- 
ing- station  awarded  to  CANADIAN  ALLIS  CHALMERS,  LTD., 
Rockfleld. 

Ont.,  IMiaKuni  FallM — Contract  for  water  mains  awarded  to 
GARTSHORE-THOM.SON  PIPE  AND  FOUNDRY  CO.,  Ham- 
ilton.    W.  J.  Seymour,  City  Clk.     Noted  Feb.  3. 

n.  C,  Hollyburn — (Official) — Contract  for  water  main  In 
Bellevue  St.  from  main  in  Marine  Drive  awarded  to  COTTON 
CO.,   Ltd.,   Vancouver,   H.   C.      Noted   Feb,   10. 

SKW  lOIJS 
I'ropoNtMl    Work 

R.  I.,  AVarren — Plans  being  prepared  bv  Charles  P.  Chase, 
75  Westminster  .St.,   I'rovi<lence,   R.   I.   for  sewer  system. 

N.  Y.,  Bint^hamton — Common  Council  voted  in  favor  of 
$150,000  bonds  for  intercepting  sewer.  John  A.  Gibel,  City 
Engr. 

IV.  Y.,  Camden — City  plans  to  construct  sewer  system  and 
sewage-disposal  plant.  Estimated  cost,  $60,000.  M.  Vrooman, 
Gloversville,    Engr. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Bids  will  be 
received  by  Lewis  H.  Pounds,  Borough  Pres.,  until  11  a.m.. 
Mar.  10,  for  sewer  in  Lawrence  Ave.  from  Gravesend  Ave.  to 
47th  St. 

N.  J.,  Bay  Head — City  sold  $16,000  bonds  for  sewer  system. 
Remington  &  Vosbury,  Camden,  N.  J.,  Engr. 

N.  J.,  Mana.squan — (Official) — Bids  will  be  received  by 
Mayor  and  Council  until  S>  p.m.,  Mar.  14,  for  sewer  outfall. 
Ralph   D.   Bush,   Borough   Clk.      (See   adv.) 

JV.  J.,  IVewark — City  Council  will  install  sewer  in  Chestnut 
St.  from  Pearl  to  Buckingham  St.  Morris  R.  Sherrard,  City 
Engr. 

N.  J.,  Newark — City  Council  will  install  sewer  in  Commo- 
dore St.  from  North  5th  to  Buckingham  St.  Morris  R.  Sher- 
rard,  City   Engr. 

N.  J.,  Rahway — State  Board  of  Health  authorized  Common 
Council  to  install  sewage-disposal  plant.  Franklin  Marsh, 
City  Engr. 

N.  J.,  Trenton — City  Commission  voted  in  favor  of  $35,100 
bonds  for  improving  and  extending  sewer  system.  J.  R. 
Fell,  Jr.,   City  Engr. 

N.  J.,  Trenton — City  Commission  approved  ordinance  for 
sewer  in   Elmhurst  Avf.      Frank  Thompson,   City   Clk. 

Penn.,  Milton — Citizens   contemplate  sewage-disposal   plant. 

Penn.,  Mononia'abeln — City  retained  Chester  &  Fleming, 
Engr.,  Pittsburgh,  to  prepare  plans  for  intercepting  sewers 
and   partial   disposal   works   for   municipal   sewer  system. 

Md.,  Towson — Plans  will  soon  be  prepared  for  sewer  sys- 
tem. Ezra  B.  Whitman,  Baltimore,  Md.,  Consult.  Engr.  Noted 
Aug.  19. 

Ga.,  Ansusta — City  Council  authorized  number  of  12-in. 
and  10-in.  sewers  In  Augusta.     Nisbet  Wingfield,  City  Engr. 

Ga.,  Macon — Bids  will  soon  be  received  for  sewer  in  the 
Vineland  section.  Estimated  cost,  $25,000.  J.  J.  Gaillard,  City 
Engr.     Noted   Sept.   9. 

Ga.,  Savannah — Bids  will  be  received  by  Mayor  and  Board 
of  Aldermen  until  noon.  Mar.  6,  for  35  mi.  sanitary  and  storm 
water  sewers.     E.  R.  Conant,  Ch.  Engr. 

La.,  BoraluNa — See   item   under   "Water-Works." 

La.,  De  Ridder — See   item   under   "Water-Works." 

Ohio,  Ada — Citv  will  award  contract  for  sewer  work  esti- 
mated to  cost  $40,000  about  Apr.  1.  Thomas  J.  SmuU,  City 
Engr.     Noted  Jan.  20. 

Ohio,  Rowling  Green — Citizens  contemplate  voting  on  bonds 
for  sanitary  sewer  in  Liberty  St.     R.  S.  Sweet,  City  Clk. 

Ohio,  Canton — See   item   under   "Streets  and  Roads." 

Ohio,  Colnmhn.s — Citizens  will  vote  Apr.  25  on  $1,076  Oilfl 
bonds  to  be  used  as  follows:  $211,000  for  improving  Shepard 
sewer,  Franklin  Park  sewer,  Buckingham  relief  sewer  and 
Clintonville  storm  sewer;  $80,000  for  garbage  and  refuse. 
$25,000  for  sewer  and  drain  repairs.    Henry  Maetzel,  City  Engr. 

Ohio,  Lorain — City  Council  passed  ordinance  for  storm 
sewers  in   Reid  Ave.     E.  M.   Osborne.   City   Engr. 

Ohio,  Mnrion — City  Council  adopted  resolution  for  storm 
sewer  in  Duluth,  Girard  and  Marion  Ave.  Plans  will  also  be 
prepared  for  trunk  line  sewer  in  Center  St.  H.  H.  Hoyles, 
City   Engr. 

Ohio,  Strnthers — Plans  being  prepared  for  storm  and  sani- 
tary sewer  in  Ridgcway  St. 

Oliio,  Toledo — Commissioners  of  Lucas  County  will  install 
sewer  in  Upton  Ave.,  from  Sylvania  Ave.  to  Ten  Mill  Creek, 
and  not  city,  as  noted  in  Feb.  10  issue.  Estimated  cost, 
$150,000. 

Ind.,  Evansville — Citizens  contemplate  sewer  in  alley  be- 
tween Lafayette  and  Governor  St.  James  D.  Saunders,  City 
Engr. 

Ind.,  Ft.  WaTne — Bids  will  be  received  by  Board  of  Public 
Works  until  Mai-.  9  for  sewer  in  east  end  of  city.  Estimated 
cost.   $28,000.      Frank   M.    Randall,    City   Engr.      Noted    Feb.    17. 

Ind.,  Ft.  -Warne — Board  of  Public  Works  authorized  sewer 
in  Spy  Run  district  and  in  Warren  St.  Frank  M.  Randall, 
City   Engr. 

Ind.,  Garrett — Citv  will  install  sewer  in  Walsh  St.  Esti- 
mated cost,  between  $10,000  and  $12,000. 


Ind.,  Grt-rnMhure — City  Council  contemplates  Improving 
sewer  systi  in.      II.   E.    Black.   City   Engr. 

Ind.,  Hammond. — ^Hids  will  be  received  by  Board  of  Public 
Works  until  Mar.  3  for  sewer  in  Van  Uuren  St.  Peter  J.  Lyons, 
City    Engr.      Nolid    Sept.   y. 

Ind.,  HuntinKton — Citizens  contemplate  sewer  In  Monroe 
St.   from    Uilliaiii   to  Olinger  St.      I'.   E.   Latchem,   City   Engr. 

ind.,  I/OKunMitort — Citizens  contemplate  installing  12  mi.  of 
seweis.     lOstimated  cost,  $270,000.     II.   II.  Thompson,  City  Engr. 

Ind..  W'aliaNh — Plans  being  i)repared  for  sanitary  sewer  In 
Vernon  and  Columbus  St.     James  li.   Chapler,   City   Engr. 

MIeh..  Had  A.xe — Bids  will  be  received  by  James  A.  Burgess. 
City  Recdr..  until  .Mar.  K  for  sewer  system  and  sewage-disposal 
plant.      F.    li.    r.artlett.   City    Engr.      Noted    Dec.    16. 

.Mich.,  Battle  (reek — Citv  contemplates  expenditure  of  $30.- 
000    for   storm    sewer.s.      E.   N.   Hunt,   City    Engr. 

Mich.,  Calumet — Plans  being  prepared  for  extending  sewer 
system    in    West    End.      Estimated    cost,    $100,000. 

Mieh..  Flint — Citizens  contemplate  10-in.  sanitary  sewer 
in    Hamilton   Ave.      E.  C.   .Shoecraft.   City    Engr. 

.>iieh.,  Flint — Citizens  contemplate  sewer  at  end  of  Lindsey 
St..  west  to  Davidson  St.     K.  C.  Shoecraft.  City  Engr. 

Mirh.,  (iroMHe  Polnte — Citizens  will  install  sewerage  sys- 
tem.     Estimated  cost.   $285,000. 

.MIeh.,  Ilanooek — City  will  install  sewer  in  west  end  of  city. 
Estimated   cost,   $100,000. 

Mich.,  Mt.  PleaHant — Board  of  Public  Works  contemplates 
trunk-line  sewer  at  Bradley  Bridge  from  Pickard  Ave.  to 
Lansing    St. 

Mich.,  Muskegon — City  contemplates  sewer  system.  Paul 
Grimes,   City   Engr. 

III.,  Champnign — City  contemplates  expenditure  of  $30,000 
for  improving  sewer  system  in  University  District.  Fred 
Lohman,   City   Engr. 

III.,  EvnuHton — City  Council  authorized  intercepting  sewer 
in  place  of  present  sewer  system.  Estimated  cost,  $700,000. 
J.  I.  Bromer,  City  Engr. 

III.,  Mendota — City  Council  contemplates  sewer  system  in 
Di.strict  No.  2. 

III.,  (luiney — Citizens  contemplate  sewers  in  Washington 
St.   from   Sth   to   19th   St.      F.   L.  Hancock.   City   Engr. 

III.,  Itoekforfl — Citv  will  install  sewer  in  Ethel  Ave.  Esti- 
mated  cost,   $6,000.      Edwin   Main,   City   Engr. 

III.,  Rock  iHland — City  will  install  sewer  system  and  sew- 
age-treatment plant  in  district  between  18th  and  23d  Ave., 
24th  St.  and  township  line.  Estimated  cost,  $16,457.  W. 
Treichler,   City  Engr. 

WiM.,  Reaver  Dam — Board  of  Public  Works  will  install  8- 
in.  sewer  in  University  I'l.     A.  J.  Schulze,  City  Clk. 

\ViN.,  Knnknuna — City  will  install  sewer  system.  L.  C. 
Wolf,   City  Clk. 

\\'i.««„  MarHhfield — Citizens  will  soon  vote  on  $20,000  bonds 
for  sewerage-disposal   plant,  sewers  and  drains. 

\Vi».,  Milwaukee — City  Council  defeated  $1,560,000  bonds 
for  sewerage  system.     George  Staal,   City   Engr. 

Wis.,  North  Milwaukee — City  will  award  contract  about 
Apr.  1  for  sewer  system.  Estimated  cost,  $14,000.  H.  C. 
Webster,   Engr.     Noted   Feb.   24. 

Wis,,  Osceola — Plans  being  prepared  by  L.  P.  Wolff,  Engr.. 
Germania  Bldg.,  .'^t.  Paul.  Minn.,  for  sewers  and  water- 
works  system.      Estimated    cost,    $25,000.      C.    C.    Ladd,    Mayor. 

AVis.,  Stevens  Point — Bids  will  be  received  some  time  in 
April  for  sewers.  Estimated  cost,  $4,000.  Ernest  Anthuty, 
City  Engr. 

Iowa,  RurlinKton — City  Council  passed  ordinance  for  sani- 
tary sewer  in  7th  and  Market  St.  Henry  G.  Vollmer.  City 
Engr. 

Iowa,  Ft.  Madison — Citizens  contemplate  rebuilding  sewer 
system.      R.   J.   Lewis,   City   Engr. 

Iowa.  Lake  View — City  contemplates  sewer  system.  E.  I*. 
Hartman,   Town   Clk. 

Iowa,  Lorimor — Citizens  voted  in  favor  of  $6,000  bonds 
for    sewer    systein. 

Iowa,  Mapleton — Citizens  contemplate  sewer  system. 

Iowa,  Mnrshalltown — City  contemplates  storm  sewer  sys- 
tem.     Estimated   cost,   $285,000.      W.   H.   Steiner,   City   Engr. 

Iowa,  Slason  City — Rids  will  soon  be  received  for  sewers  In 
AVildwood  .Addition,  and  in  Sth  Ave.  and  Alexander  St.  F.  P. 
Wilson.   City   Engr. 

Iowa.  Ottumwa — City  will  install  sewers  in  various  streets. 
Estimated  cost,  $65,000.  J.  F.  Brady,  City  Engr. 

Iowa,  Sioux  City — North  Riverside  Improvement  Associa- 
tion contemplates  installing  sanitary  sewer  system,  T.  H. 
.Tolinsoii,    City    Engr. 

-City    will    install    sewer    system    and    water 

Minn..    .Vu.stin — City    contemplates   sewers    in    St.    Paul    and 

Mosc-ow   St. 

Minn.,  Duluth — Citv  will  install  5  sanitary  sewers  in  Lake- 
side District.     L.  Aycrs.  City  Engr. 

Minn.,  Kly — Bids  will  be  received  until  Mar.  21  for  settling 
tank.     Noted  Aug.  26. 

Minn.,  Hilihine — Citizens  petitioned  Village  Council  for 
storm  sewer  from  Jackson  St.  to  end  of  1st  Ave.  E.  D. 
Hawlcy,   City  Engr. 

Minn.,  St.  Paul — City  will  Install  sewer  in  Capital  Ave. 
between    St.    Albans    and    Victoria    St.      Oscar    Claussen,    City 

Engr. 

Minn.,  St.  Paul — City  contemplates  relief  sewers  in  Selby. 
Ashland  and  Holly  Ave.     Oscar  (Slaussen.  City  Engr. 
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>llllll.,  U  ll<l<-llll  ritl/IMIH  Ill-tlllotlfd  CltV  ('lIlMlcll  lU  COM- 
:tlU>'         HCNNI'I       SVMlclll.  I'IhIIIIIIIIi'iI      ('DMt,      )::.'>, Illlll 

Knn.,  AU'liUon — CIIIkciih  contt>iii|>liito  HfWti  In  IHhIiIcI  N'o. 
S.      Kniiik   Alliiian.  ("lly    lOnKr. 

Kiiii.,    I':i<tiiriiil»      Si'i'    Itoiii    under    "Willi  r-Woi  Km." 

Iviiii..  KiiiioiiM  <i«y  -Hoard  of  Coniinl.sNloiii'i  h  will  IiimI.-iII 
Minvri    III    Mill   SI.   mid    Huiikci'  Av«.      W.    M.    llmiliiy.  <'U.\     I'liiwi. 

Knn.,  I.lncolii  I'liinn  lii'liiK  piopni'cil  for  Hi'wcr  HVHtciii. 
KstlMiHlfd  .oMl,  JSri.OOO.  VV.  H.  ItoIllHH  &  Co.,  439  Mldliiiid 
HldK,.    Kan.Mas    City.    Mo.,    Aiili. 

%«>li.,  riiuTKon      IMaiLS   hclnjc  pri'iiarcd    for  .sewer  HyHtein. 

S.  II.,  WeMMlnutoii  NprliiKN  I'lli/eiis  voled  in  I'avor  of  $12,- 
000   boiul.-i    liii    .sewer   n>  .-item. 

N.  II.,  Kiiruo      «'lly  eoiitem|)late.M  liirno  trunk  Hower.      Frank 

I...  All. lei s.  ciiv    i:iim. 

N.  II.,  Miiriiiiirtli  I'lanH  lielnn  iirepnreil  by  R.  .'^.  (irecn  & 
Co.,  Spokane.    Wash.,    for  newer  and    water-workM  HyHteni. 

Xloiit.,   Iliikt'r — nty   ("oiinell  contemplates  sewi'rano  syMtem. 

>loiit..  Illlllii«;ii--(()IIlelal)Hld.M  will  lie  received  Apr.  1 
for  Nloiin  sewer  In  DIstrlclH  Noh.  IDS  and  Kti).  lO.stlmateil  cost, 
Jlia.OOO.      i;.  S.  .luiUl,  city   ICn^r.      Noted  .Ian.   20. 

M«„  Mcilfo  -Clllzens  will  soon  vote  on  $l.'i.000  bond.s  for 
improvliiK   sewer  sNsleiii.      K.   .s.    .McKlnney,   City    lOnm'. 

llti.,  Soiilli  S«.  ,l<iMc|>li — nty  Council  contemplates  2  addi- 
tional    sewer     dislricis     In     .South     .St.     .luselih. 

.\rk.,  I'liie  Illuir  City  will  Install  sewers  In  I'aul  Dllver, 
Monks  and   llarper.s   .\ddition.x.     R   K.  Allen.  City    Kn^r. 

Ark..  I'lilnnki  lli-lKhtN — City  contemplate;!  new  sewer 
system. 

Tex,,  .Vninrllio — Contract  for  sowers  and  sewaRe-dlsposal 
plant  will  be  awarded  about  Mnv  1.  Estimated  cost,  $10, OO". 
M.   H.   Mardin.  City  JlRr.      Noted   Feb.  3. 

Tex.,  .ViiMoii — Citizens  contemplalo  sewaKC-disposal  plant  in 
near   future. 

Tox„  CliildreMN — -Plans  bein^  prepared  for  sewer  system. 
Kstimatod    cost.    $3(1.000.      R.    J.   Caraway,    Kn^r.      Noted    Dec.    9. 

Tex.,  Cooper — -City  has  retained  Henry  E,  Rlrod.  Engr,, 
Pallas,  Tex.,  to  prepare  plans  for  proposed  sewer  and  water- 
works   system.      Noted    Dec.    30. 

Tex.,  Greenville — Plans  beiuK  prepared  for  sewage-disposal 
plant  and  sewer  extensions. 

Tex.,  Hender.Mon — City  Council  pranted  franchise  to  A. 
■\Vood    for  completing  sewer   system. 

Tex..,  Houston- — City  Council  authorizes  storm  sewer  in 
Tuam  Ave.     E.  E.  Sands,  City  Engr. 


system    in    near 


Tex„    Kerens — Citizens    contemplate    sewer 
future.      A.   B.   Duran.   Corsicana,   Tex.,    Engr. 

Tex,,  Mineola — Citizens  contemplate  municipal  sewer  sys- 
tem. 

Tex.,  Portlnntl — Citizens  contemplate  sewer  system.  Bart- 
lett  <.t  Rainey.  San  Antonio,  Tex.,   Engr. 

Tex,,  Veniee  —  Citizefis  contemplate  sewei'  system.  C. 
Carter.    Engr. 

Tex.,  Vietoria  —  .State  Department  approved  jilans  for 
sewage  treatment  plant  and  incinerator.  Estim.ited  cost, 
122.000.      L.    A.   Gueringal.    Citv    Engr. 


Tex,,  'WhitewriKlit — City  contemplates  sewer  system 
mated   cost,    $1.5,000. 


Esti- 
City    sold    $2.'). 000    bond    issue    for    sewer 


Okia,,   Oilton — .See    item    under    "Water-Works." 

AVasIi.,  Tenino — City  Council  contemplates  improving  sewer 
system. 

Ore,,  McMinnvUle — Bonds   for   $25,000   sold   for  sewers. 

Ont..  Peterlioro — City  Council  contemplates  sewage-dis- 
posal plant.      S.   R.   Armstrong,   Clk. 

Bi<I.s   In   and   Contraet.s   .Vn-arded 

X.  v..  New-  York — (Borough  of  Bronx) — Contract  for  sew- 
ers in  Sackett  Ave.  awarded  to  AMMANNA  &  SUL.I.,IVAN,  24 
East   198th   St.,  at   $78,744. 

N.  Y„  Rochester — Only  bidder  for  revolving  screens  for 
sewage-disposal  plant  was  Sanitation  Corporation,  50  Church 
St..  New  York,  at  $68,972.  F.  T.  Elwood.  City  Engr.  Noted 
Feb.   24. 

N.  Y.,  Rochester — Contract  for  grit  excavator  for  sewage- 
disnosal  plant  In  Irondequiot  awarded  to  ROCHESTER  EX- 
CAVATING MACHINE  CO.,  at  $12,719.  F.  T.  Elwood.  City 
Engr. 

Ga.,  Milledgeville — Sewerage  system  for  State  Farm  State 
Sanitorium  for  Insane  and  State  Reformatory  will  be 
installed  by  convict  labor.  Thomas  C.  Stanley,  State  Highway 
Inspector.     Noted   Feb.   3. 

Ohio,  Yonnsjstown — Contract  for  sewer  in  Dennick  Ave. 
awarded  to  P.  AND  P.  J.  GRADY.  Estimated  cost,  $22,028. 
F.    M.    Lillie.    City    Engr.      Noted    Feb.    24. 

Iowa,  Kenwood  Park — R.  C.  De  La  Hunt.  Cedar  Rapids,  at 
about  $42,000,  submitted  lowest  bid  for  sewer  system. 

Minn.,  Austin — Contract  for  sewer  awarded  H.  J.  CATH- 
ROE.      Estimated   cost.    $9,641. 

Minn.,  Minneapolis — Contract  for  furnishing  vitrified  clay 
sewer  pipe  for  season  awarded  to  STREATOR  CLAY  MANU- 
FACTURING CO.,  3032  22d  Ave.,  S.,  Minneapolis.  T.  W.  Capp- 
lin,    City    Engr. 

Kan,  Salina — Contract  for  additions  to  sewer  system 
awarded  to  SNUDBR  &  AHART.  Estimated  cost,  $5,439.  P.  J. 
Wakenhut,   City  Engr.     Noted  Feb.   10. 


N.-li..  Oiiinliii  Clly  will  riiiislMiel  l''(int  enel  le  Park  storm 
M.wei  liy  ilii.\  labor.  I'lsl  liiiii  Ic-il  cost.  $11,00(1,  IC,  ]•'..  Hruco 
Cll.\     lOiiKi. 

Te»„  4'nnndlnn  Contract  foi-  sewer  Hvslem  awarded  to 
MrS'lCII'.AI,       KNGINKKMlNCi       AND       CoMsTUIJCTTON       CO, 

I  ikliih.Mini,     ilkla          l':sllniated     cost,     $25,0(10.       OhwoII     IIuiIsoii. 
Mil  y  or.       Not  ell    Feb.    24. 

'IV».,  llnilnM  Clint  raclH  for  si  wers  In  MiiKnolln.  Caruth  and 
Ilord  SI.  awardeil  (o  W  1NSI,KTT-KM  )lll  IXiE  CO.,  ut  »4,K37. 
A.    C.    Ciisoii.    .Sewer    Ciiinr.       Noted     Feb.     17. 

T«'x„  lloUMton-  l.dw  bldileiH  for  storm  sewer  In  Hill  Ht. 
were  as  follows;  Lucius  Taylor.  Ilnustiin,  at  $51.3H2:  F.  C. 
Cioiiiiioiis  Ciuisl  met  lull  Co,  at  $51,(i02;  Morton  *  Horlon,  at 
$52,.^  34;  Kuelid  Ave.  from  West  lleiimr  lid.  to  Muffalo  Haycu, 
Horton  «•  llnrloii,  Houston,  at  $2:'.(l.y9  1;  II.  C.  Class,  $272,- 
728;  T.    .1.   Shea,    $39(;.3»1(.      K.    K.   Sands,   City    Knur. 

Te»„  llouMton  -l,ow  bidders  for  Second  Ward  storm-sewer 
syslein  east  of  Mlltiy  SI.  were  !is  follows:  Morton  &  Morton, 
at  $104, 324 :  General  Construction  Co.,  at  $136.1  IK;  Frueiid  & 
yua>,   at    $106, 3S2.      10,    E,    Sanils,    City    F.unr.      Noted    Feb.    3. 

Tex.,  lloiiHton  -City  Council  iiwarded  following  contracts 
for  slorm  sewers:  In  Tele|ihone  Kil.  from  McKlnney  Ave. 
to  Park  Drive,  to  1,1'CIUS  TAVI.OIt.  at  $6,600;  extensions  of 
Uoanoki!  St.  sewer  to  I').  M.  SCM  lOFl.l ) VV.  at  $2,400;  In  Shea  and 
Vine  St.  from  Liberty,  to  T.  A,  GAUVIN.  at  $2,000.  K.  K. 
Sands,  City   IIiiki-,      Noted   Feb.  17. 

Tex,,  lIoiiMton — Low  bidders  for  sanitary  sewer  in  Scott 
St.  from  Anderson  St.  to  Kulbo  Tract  were:  Houston  Con- 
struction Co..  Houston,  jit  $17,189;  F.  C.  Goumons  Construc- 
tioii  Co..  at  $18,363;  Freund  &  Quay,  at  $19,518.  E.  E.  Sands, 
City   Engr. 

Tex.,  IlouMlon — Contract  for  sewer  In  Noble  St.  awarded 
to  T.  A.  GATIVIN.  Houston.  Estimated  cost,  $5,000.  E.  E. 
Sands.  CHy   lOngr.      Noted  Feb.   17. 

<'alif.,  Coniiitoti — Contract  for  septic  tanks  and  filters  for 
inoposeil  sewage-disposal  plant  awarded  to  JAMES  KEN- 
NIODV.   Los  Angeles,  at  $5,400,     Noted  Jan.  20. 

Calif.,  Mi  Cenfro — Contr.-ict  for  joint  sewage-disposal  plant 
awarded  to  JAMKS  KKNEDY  CON.STRUCTION  CO.  Olm- 
stead    &    fJillelen,    Consult.    lOngr.      Noted    Feb.    3. 

Caiir.,  I,OH  AniceIrM — J.  P.  filick.  460  Concord  St.,  Los  Ange- 
les, at  $22,222.  submitted  lowest  bid  for  sewer  in  Gower  St. 
Homer  Hamlin,  City   Engr. 

r,'ARRA<;i': 

Proposed    Work 

I'enn.,  (Greenville — Chester  &  Fleming,  Engr.,  Pittsburgh, 
retained  to  jireiiare  plans  for  incinerator  to  take  care  of  all 
garbage   of  city. 

W.  Va„  Fairmont — Board  of  Health  and  City  Commission- 
ers  contemplate    construction    of   incinerator. 

Tenn.,  Chattanoof^a — City  contemplates  garbage  incinerat- 
ing  plant.      Estimated   cost,   $9,000.      Robert   Hooke,   City    Engr. 

Ohio,  Alliance — Sanitary  Service  Co.  will  build  garbage- 
disposal  pl.int. 

Ohio,  Coluntltus — See   item   under  "Sewers." 

Mich,«  Grand  Rapids — City  contemplates  garbage-disposal 
plant. 

Ill,,  E^lein — Bids  will  soon  be  received  for  garbage-disposal 
plant.      Estimated   cost,    $12,000.      Noted    Oct.    7. 

III.,  Moline — Bids  will  soon  be  received  for  garbage  incin- 
erator. Estimated  cost,  $14,000.  A.  C.  Stouffer,  Comr.  Dept.  of 
Health  and  Safety.     Noted  Sept.  9. 

III.,  River  Forest — (Chicago  post  offlce) — City  plans  gar- 
bage  incinerating   plant.     Estimated  cost,   $4,850. 

Bids   In  and   Contracts  Awarded 

N,  Y.,  Few  York — (Borough  of  Queens)  —  (Official) — Con- 
tract for  receiving  and  removing  ashes  in  borough,  Contract 
No.  1502.  awarded  to  O'BRIEN  BROS.,  54  South  St.,  New  York. 
Noted     Dec.     23. 

Minn.,  Hililiiu!; — Bids  received  Feb.  15  for  incinerator  plant 
as  follows:  De  Carie  Incinerating  Plant  Co..  Minneapolis. 
$28,450;  McGuire  Incinerating  Co..  Chicago.  111.,  $9,890;  Burnall 
Incinerating  Plant  Co..  International  Falls,  $7,450;  Harris 
Incinerating  Co,,  Nashville,   Tenn.,    $24,231. 

STRl^KTS  AX^O  IIOADS 
Proposed    Work 

Mass.,  W^orcester — Bids  will  be  received  until  Mar.  7  for 
furnishing  Street  Department  with  road  oils  during  1916. 
F.   A.    McClure,    Engr. 

N.  Y.,  Batavia — City  contemplates  paving  Oak  St.  with  bi- 
tuminous macadam.  Estimated  cost,  $21,000,  $12,000  of  which 
will  be  paid  by  city  and  $9,000  by  state.  Roy  F.  Clark,  City 
Engr. 

N.  Y.,  Newark — Election  will  soon  be  held  to  vote  on  pav- 
ing   North    Main    St.    with    brick.      Estimated    cost,    $10,000. 

N.  Y„  New  York — (Borough  of  Brooklyn) — (Official) — Bids 
will  be  received  by  L.  H,  Pounds,  Borough  Pres.,  Room  2,  Bor- 
ough Hall,  until  11  a.m.,  Mar.  10,  for  regulating  and  paving 
with  permanent  asphalt  pavement  on  6-in.  concrete  founda- 
tion Bav  Ridge  Ave.  from  13th  to  14th  Ave.;  regulating,  grad- 
ing, curbing  and  laying  sidewalks  on  Crosby  Ave.  from 
Vermont  Ave.  to  property  line  about  100  ft.  southwest  of 
Bulwer  PI.  and  on  Platlands  Ave.  from  Rockaway  Ave.  to 
East  92d  St..  regulating  and  paving  with  permanent  asphalt 
on  6-in.  concrete  foundation  17th  Ave.  from  45th  to  46th  St.. 
regulating,  curbing  and  paving  with  preliminary  asphalt 
pavement  on  5-in.  concrete  foundation  71st  St.  from  18th  to 
19th  Ave.  and  for  furnishing  and  delivering  50,000  iron  slag 
paving  blocks. 

N.  Y.,  New  York — (Borough  of  Queens) — (Official) — Bids 
will  be  received  bv  Maurice  F.  Connolly,  Borough  Pres.,  Bor- 
ough  Hall.   5th   St.   and  Jackson   Ave.,   Long   Island   City,   until 

II  a.m..    Mar.    6.    for    furnishing    and    delivering    6,000    cu.yd. 
gravel    or   stone   chips.    900    tons   limestone   or   other   inorganic 
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dust,  13,300  cu.yd.  sand,  30.000  cu.vd.  broken  stone  and  scrtcn- 
ing-s  of  trap  rock.  60,000  Kal.  liKht  road  oil,  35,000  gal.  liquid 
fuel  oil,  600  tons  as'ihaltic  cement  and  200,000  gal.  asphaltic 
oil. 

N.  J.,  Caldwell — Board  of  Supervisors  contemplates  im- 
proving    Bloomfleld     Ave.     with     granite     blocks. 

N.  J.,  :»l«Tfliiiiitvill«' — (Otlirial)  —  Bids  will  be  received  by 
Arnold  H.  Moses,  Clin,  of  Com.  of  I'ul).  Wks.  and  Ser.,  Court 
House,  Catiidon,  until  11  a.m..  Mar.  (1,  foi-  paving  of  tracks 
and  strip  :i-ft.  wide-  on  each  side  of  said  tracks  on  that  por- 
tion of  Majilf  Ave.  on  Moorostown  Pike  lying  between  west- 
erly borough  lines  and  portion.s  thcieof.  Borough  of  Merchant- 
ville.     Noted   Jan.   27.      (See  adv.   Feb.   24    issue). 

N.  J..  New  nriinMwick — Board  of  Chosen  Freeholders  of 
Middlesex  Coui.iv  having  plans  prepared  for  repairing  Section 
3  of  Cranberry  Turnpike.  Estimated  cost,  $75,000.  Alvin  B. 
Pox,  I'erth  Amboy,   Engr. 

N.  J.,  Pennington — Board  of  Freeholders  contemplates  im- 
proving road   fiom   Trenton   to   Marshall's   Corner. 

N.  J.,  VViLxliiugton — Board  of  Chosen  Freeholders  plans 
to  improve   Wasliington-Oxford   Rd.   with   macadam   pavement. 

IM.  .1.,  \\e.stllel«l — Bids  will  be  received  by  Committee  on 
County  Koads  of  Board  of  Chosen  Freeholders  of  Union  County, 
Elizabeth,  until  2:  30  p.m..  Mar.  S,  for  improving  Mountain 
Ave.     .1.  Li.  Bauer,  120  Broad  St.,  Elizabeth,  County  Engr. 

N.  J.,  Woodbury— City  Council  authorized  $25,000  bond  is- 
sue  for    improving   streets. 

Penn.,  Avalon— Surveys  being  made  for  approximately  2S,- 
000  sq.yd.  brick  paving.  Estimated  cost,  $70,000.  I'ark  H. 
Martin,    311    4th   Ave.,   Pittsburgh,    Engr. 

Penn.,  HarriNhurg — Surveys  being  made  by  engineers  of 
Pennsylvania  11. U.  preparatory  to  rebuilding  highway  between 
Harrisburg  and  Halifax.  Alexander  C.  Shand,  I'hiladelphia, 
Ch.   Engr. 

Penn.,  Hay:elton — City  Council  contemplates  expenditure  of 
$150,000   for  e.Ktending  street  paving,  sewers  and   other   work. 

B.  E.   Youngnian,   Engr. 

Penn.,  Hokendauiiua — Commissioners  of  Whitehall  Town- 
ship appropriated  $8,000  for  road  work.  Hugh  I'orter,  Pres., 
Bd.    of  Comrs. 

Penn.,  Reading — Press  reports  state  City  Commission  will 
issue  $150,000  bonds,  $100,000  of  which  will  be  used  for  street 
improvements.     Edmond  Ulrich,  City  Engr. 

Penn.,  South  Iletlilehem — City  contemplates  $175,000  bond 
issue.  Part  of  pioceeds  will  be  used  for  street  improvements. 
R.    M.    Brady,    City    Engr. 

Penn.,  Steelton — Election  will  be  held  May  16  to  vote  on 
$55,000  loan   for  paving.     E.  C.  Henderson,  Chn.   I'aving  Conin. 

Md.,  Annapoli.s — James  F.  Strange,  Mayor,  and  A.  Shirliy, 
Ch.  Engr.  Highway  Dept.,  considering  large  loan  for  road  im- 
provements. 

Va.,  Tair.ewell — Citizens  of  Clear  Fork  District  will  vote 
Mar.   28   on   $155,000   bonds   for   roads. 

W.  Va.,  Fayetteville — County  contemplates  expenditure  of 
$250,000   for   paving    12    or   14   mi.   road. 

\V.  Va.,  Morgantown — (Official) — Bids  will  be  received  by 
County  Court  of  Monongalia  County  until  noon,  Mar.  30. 
for  brick  and  concrete  roads  in  Morgan  District.  R.  P.  Davis, 
State   Rd.  Bureau,  Ch.   Engr.     Noted  Dec.   30. 

\V.  Va.,  Wayne — Election  will  be  held  in  Wayne  County 
June   6   to   vote   on   $100,000   bonds   for   road   work. 

N.  C,  AHlieville — Bids  will  be  received  by  city  until  Mar. 
10  for  paving  Haywood  Rd.  from  bridge  over  French  Broad 
iliver  to  Sulphur  Springs.  Estimated  cost,  $100,000.  B.  M. 
Lee,  City  Engr. 

N.  C,  Bridgeton — Citizens  voted  $5,000  bonds  for  street  im- 
provements.    Noted  Jan.  6. 

N.  C,  <ireen.sl>orn — City  plans  to  pave  South  Ashe  St.  from 
West  Washington  St.  to  Walker  Ave.  with  asphaltic  concrete. 
M.   M.   Boyles.    City   Engr. 

]V.  C.,  Shelby — Citizens  of  Cleveland  County.  Township  No. 
2,  voted   $40,000   bonds  for  road  work. 

N.  C,  Washington — Bonds  for  $50,000  sold  by  County  Com- 
missioners.     Proceeds    will    be    used    for   road    improvements. 

S.  C,  Columbia — City  Council  will  pave  north  and  south 
sidewalks  on  Taylor  St."  from  Sumter  St.  to  eastern  limits  of 
city.      H.    Maetzel,    City    Engr. 

Fla.,  .Arcadia — Rids  will  be  received  by  A.  L.  Durrance, 
Clk.,  Bd.  of  Comrs.  Dr  Soto  County,  until  Mar,  7,  for  20,000 
sq.yd.  asphalt  pavement. 

Fla.,    Bonifay — See    item    under    "Bridges." 

Fla.,  Clearwater — Citizens  of  Pinellas  County  voted  $715,- 
000  bonds  for  roads.     Noted  Oct.   7  and  21. 

Fla.,  Delray — City  plans  to  widen  Atlantic  Ave.  Blvd. 

Fla.,  Kifuniniinee — Election  will  be  held  Mar.  11  in  Osceola 
Countv.  Third  Commissioners  District,  including  St.  Cloud  and 
Narcobsee,  to  vote  on  $150,000  bonds  for  road  from  St.  Cloud 
to   Brevard   County   line.      Noted  Jan.   20. 

Fla.,  Palatka — Election  will  be  held  Mar.  14  to  vote  on 
$80,350  bonds  for  sand  asphalt  road  from  Palatka  to  Orange 
Springs,  I8V2   mi.     Noted  Dec.  30. 

Fla.,  St.  Petersburg — Citv  postponed  election  which  was  to 
have  been  held  Feb.  15  to  vote  on  $35,500  bonds  for  paving  and 
improving     streets     and     constructing     sidewalks     indefinitely. 

C.  D.  Hammond,  Comr.  Pub.  Wks.     Noted  Jan.   20. 

Ala.,  Leeds — According  to  press  reports  highway  will  be 
constructed   from   Leeds  to  Brompton. 

Ala.,  Tusealoosa — Commissioners  of  Tuscaloosa  County  and 
City  Commissioners  will  appropriate  $5,000  to  complete  road 
from   Broad  St.  to  Warrior   River. 

Miss.,  Brookhaven — Election  will  be  held  Mar.  21  in  Lin- 
coln Countv  to  vote  on  bonds  for  road  work.  County  con- 
templates expenditure  of  between  $120,000  and  $150,000.  S.  P. 
Oliver,  County  Superv. 

Mi.ss.,  Crystal  SprinsTs — Plans  being  considered  by  city  for  1 
mi.  concrete  sidewalks. 


Miss..  Itlpley— Eliction  will  be  held  Mar.  3  in  Tippah 
County   to   vote   on   $!),000   bonds   for   loail   work. 

La.,  Bogalusa — City  contemplates  expenditure  of  $25,000 
for  street  improvements  during   1916.     W.   H.  Sullivan,  Mayor. 

La.,  Jennings — Election  will  be  held  Apr.  18  in  Jefferson 
Davis    Palish    to   vote   on    $500,000    bonds   for   gravel    roads. 

'I'enn.,  Bristol — Street  Improvement  District  No.  2  belnf. 
organized  to  improve  number  of  streets  with  concrete. 

Tenn.,  Clinton — Commissioners  of  Anderson  County  issued 
$425,000   bonds  for  road   work. 

Tenn.,  Ueeatur — Road  Commissioners  of  Meigs  County 
authorized    $100,000    bond    issue    for    road    improvements. 

Tenn.,  Dyersbur*; — (Official) — City  Council  passed  ordinance 
for  paving  15,000  sq.yd.  with  asphaltic  concrete  and  tar  ma- 
cadam pavement  on  concrete  base,  with  concrete  curb  and 
gutter.     Storm  drainage  will  be  included.     L.  E.  Came,  Mayor. 

Tenn.,  <;reenville  —  Appropriation  of  $100,000  made  by 
County   Court   for  comi>leting   pike   roads. 

Tenn.,  Kuntsville — Election  will  be  held  Apr.  25  In  Scott 
County,  Floyd  District,  to  vote  on  $43,800  bonds  for  road  im- 
provements.    Noted  Nov.  25  and  Jan.   13. 

Tenn.,  Se«erville — Election  will  be  held  to  vote  on  $10,000 
bonds  for  paving. 

Tenn.,  Sneedvllle — Election  will  be  held  in  April  to  vote 
on  $100,000  bonds,  $150,000  of  which  will  be  used  for  road 
work    and    $40,000    for    bridges    across    Clinch    River. 

Tenn..  I'nion  City — County  Commissioners  petitioned  to 
call  election  to  vote  on  bonds  for  road  work. 

Ky.,  lOlkton — Commissioners  of  Todd  County  contemplate 
expenditure   of   $15,000   for   8   mi.   of  macadam    road. 

Ky.,  Fleiningsburg — Election  will  be  held  in  Fleming 
County   to  vote  on   $125,000   bonds   for   road   work. 

Ky.,  Henderson — Election  will  soon  be  held  in  Henderson 
County  to  vote  on  $400,000  bonds  for  road  im|)rovements. 

Ky.,  Maysville — Bids  will  be  ret'eived  by  City  Council  until 
-Mar.  6  for  improving  various  streets  with  brick  and  asphalt 
paving.       Estimated    cost,    $10,000.      Noted    Feb.    24. 

Ky.,  Stanford — Citizens  of  Lincoln  County  plan  to  call 
election  to  vote  on  $150,000  bonds  for  road  work.  At  election 
held  last  September  proposition   was  defeated.     Noted  .Sept.   30. 

Ohio,  Bueyrus — (Official) — Citizens  voted  $45,000  bonds  for 
street  improvements.  F.  L.  Niederheiser,  City  Engr.  Noted 
Jan.   20. 

Ohio,  Canton — Election  will  be  held  Apr.  25  to  vote  on 
$413,000  bonds,  $40,000  of  which  will  be  used  for  repaying 
Tuscarawas  St.  E.,  from  square  to  east  creek,  $45,000  for  re- 
paving  Market  Ave.,  S.,  from  Square  to  tracks  of  Pennsylvania 
R.R.,  $70,000  for  dredging  and  improving  East  Creek,  $104,000 
for  intercepting  sewer  on  east  side  of  city,  $104,000  for  inter- 
cepting sewer  on  west  side  of  city  and  $50,000  for  improving 
West  Creek   Park.     William  E.   Sarver,   City   Engr. 

Ohio,  Chicago  Junetion — Bids  will  be  received  by  E.  K. 
McMorris,  Corporation  Clk.,  until  Mar.  7,  for  grading,  curbing 
and  paving  portions  of  Maple  and  Woodbine  .St. 

Ohio,  Chillieothe — Report  submitted  to  Seivice  Committee 
bv  City  Council  estimating  cost  of  i)aving  Webster  Ave.  with 
brick  on  concrete  foundation  at  $17,414.  rolled  stone  founda- 
tion, $15,128,  crushed  macadam  roadway,  $12,386;  4  siiuares  of 
Bridge  St.  with  brick  on  concrete  base  at  $17,148,  creosoted- 
wood   block,   $37,986.      H.   M.   Redd,   City   Engr. 

Ohio,  Cincinnati — Bids  will  be  received  by  Philip  Fosdick, 
Dir.  of  Pub.  Ser.,  until  noon,  Apr.  7,  for  setting  granite  curbs, 
paving  with  asphalt  and  constructing  drains  and  inlets  in 
Black  St.  from  Hamer  to  Walnut  St.  Frank  Krug,  City 
Engr. 

Ohio,  CineinnntI — Countv  contemplates  election  to  vote  on 
$150,000  bonds  for  road   work. 

Ohio,  Cuyahoga — Bids  will  be  received  by  Board  of  Com- 
missioners until  Mar.  22  for  improving  Some  Center  Rd.  No. 
1,  from  Mavfiold  Rd.  to  North  Woodland,  also  for  improving 
Some  Center  Rd.  No.  2,  from  Mayfield  Rd.  north  to  county 
line   in   Mayfield   Township. 

Ohio,  Fremont — Plans  will  be  prepared  by  George  Lesher, 
City  Engr.,   for  paving  Noith  Front  .St. 

Ohio,  Newark — Bids  will  be  received  by  W.  C.  Christian, 
Dir.  of  Pub.  Ser.,  until  noon,  Mar.  6,  for  paving  10th  St.  with 
brick.      C.    H.    Wells,   City    Engr. 

Ohio,  Niles — City  passed  ordinance  to  issue  $5,000  bonds  for 
constructing  sidewalks.      W.   J.    Breeze,   City   Engr. 

Ohio.  Portsmouth — State  Highway  Commission,  Columbus, 
api)iopriated  approximately  $45,000  for  road  work  in  Sciota 
County. 

Ohio,  Salem — According  to  press  reports  Trustees  of  Perry 
and  Butler  Townships  contemplate  large  amount  of  paving  in 
summer. 

Ohio,  Toledo — City  plans  to  pave  Oakdale  Ave.  from  East 
Broadway   to  Oak  St.     H.   McKenzie,   City   Engr. 

Ohio,  Wooster — City  Council  passed  ordinances  for  improv- 
ing East  and  West  Larwill  St.  between  west  line  of  Heall 
Ave.  and  east  line  of  West  Liberty  St.,  also  East  Bowman  .'^t. 
between  east  line  of  Spink  St.  and  west  line  of  Palmer  St. 
O.    A.    Gierow,    City    Engr. 

Ohio,  Youngstowii — Citv  contemplates  paving  Market  St., 
Central  Sq.  and  Wick  Ave.  from  Front  St.  to  Erie  R.R.  tracks. 
F.    M.    Lillie,    City    Engr. 

Ind.,  Delphi — Bids  will  be  received  by  H.  D.  Good.  Audr., 
Carroll  County,  until  noon,  Mar.  8,  for  2  roads  in  Deer  Creek 
Township. 

Ind.,  Ft.  Wayne — Rids  will  be  received  by  W.  Johnson, 
Audr.  Allen  County,  until  10  a.m..  Mar.  14,  for  roads  in  Madi- 
son and  Monroe  Townships. 

Ind.,  Indianapolis — Bids  will  be  received  by  Commissioners 
of  Marion  and  Boone  Counties,  Indianapolis,  until  10  a.m.. 
Mar.  18,  for  2  county  line  gravel  roads. 

Ind.,  .Insper — Bids  will  be  received  by  J.  H.  Seng.,  Audr. 
Dubois  County,  until  2  p.m..  Mar.  6,  for  road  in  Columbia 
Township. 


I'.'O 


KNd  1  X  K  K  l{  I  N  (i      N  KWS 


Vol.  rr,,  No.  !) 


lull.,  Kokoiiio— lllclN  will  ho  ii-cclvi'il  by  W.  L.  lloiiHon. 
Audi  ,  Il(>\v:ii.l  Ciniiitv.  iiiilll  10  11.111.,  .Miir.  K,  for  niiiilM  In 
Jack.Mon.    Ilowiiiil,   Taylor,   t'l'tiler  anil   lliirrlson  TownMhlpH. 

■  ml..  I.iiiMirtr  IIIiIn  will  lir  ri'ci'l  Vfil  l)y  K.  A.  MiULshi'i-r. 
Auilr.,  I,:iiioiti'  Coiintv.  until  11)  a. in..  Mar.  'J,  for  roadH  In  Ni'W 
Dmhaiii    and    Sii|ilii    'Vowii.slil|in. 

Iiiil..  Itlaillxoii  I'.ld.s  will  hv  rccclvi'd  until  l:.in  p.m.,  Mar.  .<<. 
by  Chaili-.s  S,  l>ildi-l.  Aiidr.  Ji-fferaon  County,  for  Kiiivi-1  road 
In     MUlon    To«  n.Mhlp. 

■  nil.,  >liiilUiiii — (dllli'lal) — Bids  will  be  received  until  7  p.m.. 
Mar.  r,.  Ii\  lliiiiv  !•:.  N'lrhoU,  City  Clk.,  for  paving  approxl- 
nintoly  li.OiU)  sq.yd.  with  aHphalt,  roni-refe.  vltrllled  brick 
and  cri'osotod  wood  blork.  KMtliniitcd  cOMt,  $44,000.  It.  1''. 
Leo.  City   Kn^r.      Noted  .Sept.   30. 

Iiiil..  Sliip«liii«vlllf  lUdH  win  bo  rocelvod  by  S.  Wat.son, 
Audr.  .Mill  Klin  Countv.  until  1  i.lO  p.m..  Mar.  7.  tor  roads  In 
AilaniM,  Wa.sliliiKton,   Monror  and  (Jren^f  Townshlp.s. 

Inil.,  Ml.  \«Tnoii-  Itlil.M  win  be  received  by  J.  R.  Haines, 
Audr.  I'osev  County,  until  2  p.m..  Mar.  7,  for  road  In  Lynn 
Township. 

Intl..  New  Cimtle-  Honds  for  $lfi,n86  sold  by  Commissioners 
of   Delaware   and    Henry    Counties    for   road    improvements. 

Intl..  I'etcrdliurK — lilds  will  be  received  until  2  p.m..  Mar.  7, 
by  J.  n.  Cray,  Audr.  I'lke  County,  for  rock  road  In  I'atoka 
Township. 

Intl.,  l{t>ekvllle — Kids  wlU  be  received  by  C.  Davis,  Comrs. 
Parke  County,  until  11  a.m.,  Mar.  7,  for  road  in  Ruccoon 
To^vnship. 

Intl..  Sholltyvllle — Rids  will  be  received  until  10  a.m.,  Mar, 
S.  bv  Frank  \V.  Fanel,  Audr.  Shelby  County,  gravel  road  In 
Nobic  Township  and  macadam  road  in  Liberty  Township. 

Inil..  Sulllvnn — liids  will  be  received  until  noon,  Mar.  10, 
bv  W.  S.  Uicknell.  Audr.  .Sulllvnn  County,  for  roads  In  Fair- 
banks,   Hadilon  and   ("fill  Townships. 

Intl.,  Vernon — Bids  will  be  received  by  G.  J.  Bernhart,  Audr. 
Jenninps  County,  until  11  a.m.,  Mar.  6,  for  road  in  Center 
township. 

Intl..  Vltioenne« — (Official) — Bids  wll  be  received  by  Board 
of  Public  Works  about  Mar.  20  for  pavinp  8th  St.  from  Wil- 
low to  Wabash  Ave.  Estimated  cost,  $40,000.  H.  Watts,  City 
Knprr.     Noted   Feb.   10. 

Inil.,  ■\Vnrnnw — Bids  will  be  received  until  10  a.m.,  Mar.  10, 
by  V.  D.  Mock.  .\udr.,  Kosciusko  County,  for  concrete  road  in 
Jackson   Township. 

Mieh.,  Knton  KnpltlH —  (Official)  —  Citizens  voted  $40,000 
bonds  for  pavinji  4  streets.  H.  DeOolia,  City  Clk.,  and  G.  N. 
Ellison,    City    En^r.      Noted    Feb.    3    and    10. 

Mich.,  Menominee — Menominee  County  contemplates  expen- 
diture of  approximately  $30,500  for  highway  improvements 
during  year.     Edward  Daniell,  Chn.  Comrs. 

III.,  Berwyn — Bids  will  be  received  by  Board  of  Local 
Improvements  until  S  p.m..  Mar.  7,  for  cement  sidewalks  in 
Berwyn   Special   Asessment   No.   88.      O.   N.   Lindahl,   Secy. 

III.,  Bloominjrton — Bids  will  soon  be  received  for  paving 
North  Center.  South  Main  and  North  Madison  St.  Estimated 
cost,  $37,000,  $.'i0.000  and  $14,000,  respectively.  E.  H.  Packard, 
City  Kngr.     Noted  Fell.   10. 

III..  Cliiea$;o — Bids  will  be  received  by  Pepaitment  of  Pub- 
lic Works  until  11  a.m..  Mar.  6.  for  furnishinp:  and  delivering- 
approximately  600,000  paving  bricks.     John  Siman.  City  Engr. 

III.,  Joliet — Plans  being  considered  by  Board  of  Local  Im- 
provements for  paving  Nicholson  St.  with  bituminous  pave- 
ment.    Estimated  cost.  $22,143.     C.  D.  O'Callahan,  City  Engr. 

III.,  Poliet — Citv  will  pave  Pleasant  St.  with  asphalt.  Esti- 
mated  cost.    $17,330.      C.    D.   O'Callahan,   City    Engr. 

III.,  Mattoon — (Official) — Bids  will  be  received  about  May 
for  31..")00  sq.vd.  brick  paving,  including  curbing  and  gutter- 
ing. Estimated  cost,  $75,000.  J.  A.  Goetz,  City  Engr.  Noted 
Feb.  17. 

III.,  Paris — County  contemplates  expenditure  of  $60,000  for 
road  improvements.     K.  L.  Barr,  County  Surv. 

III.,  Pekin — Citv  Council  passed  ordinances  for  paving 
McLean-Prince  St.'  Paving  District  and  Bacon-Summer  St. 
District.  Estimated  cost.  $73,161,  and  $66,000,  respectively. 
M.  B.  Lohmaine.  City  Engr. 

III..  Peoria — Contract  will  soon  be  awarded  for  paving  Ga- 
lena Rd.  in  Peoria  and  Averyville.  Estimated  cost,  $22,000. 
Noted    Nov.    IS. 

W'is.,  Beloit — (Official) — Bids  will  be  received  at  office  of 
Public  Works  Committee  until  2  p.m..  Mar.  14,  for  improving 
a  number  of  streets  of  city.     G.  E.  Heebink,  City  Engr. 

AVI.s.,  Burlin>;ton — Bids  will  soon  be  received  for  paving 
Pleasant  and  Pine  St.  and  Wilmot  Ave.  P.  J.  Hurtgen,  City 
Kngr. 

AVis.,  Elkhorn — Bids  will  soon  be  received  for  paving  Wal- 
virorth  and  Wisconsin  St.  Estimated  cost,  between  $30,000 
and    $50,000.      Arthur    Groesbeck,    City    Clk.       Noted    Oct.     21. 

AVis.,  Hartford — Bids  will  soon  be  received  for  paving  Main 
St.  with  creosote  blocks.  Estimated  cost,  $30,000.  F.  LeCount, 
City  Clk. 

M'i.s.,  Lake  Geneva — Bids  will  soon  be  received  for  paving 
various  streets  with  brick  and  asphalt.  Frank  A.  Briege, 
City   Clk. 

AVI.s.,  StouKhton — City  will  soon  receive  bids  for  paving 
about  7.000  yd.  with  concrete  or  asphalt  macadam.  John  F. 
Icke,  Washington   Bldg.,   Madison,   Engr. 

Iowa,   Adel — City    plans    to    pave    about    18    blocks. 

Iowa,  Burlington — Citv  passed  resolution  for  paving  Aetna 
St.  from  west  line  of  Marshall  St.  to  east  line  of  Gunnison 
St.,  from  west  line  of  Gunnison  St.  to  east  line  of  Garfield 
Ave.  and  from  west  line  of  Garfield  Ave.  to  east  line  of  Lee- 
brick    St.      H.    G.   Vollmer,   City    Engr. 

Iowa,  Clinton — Commissioners  of  Clinton  County  plan  to 
reconstruct  all  highways  from  flat  lands  to  bluffs.  Project 
will  take  from  3  to  5  years  to  complete.  F.  G.  Hansen, 
County  Audr. 

Iowa,  Creston — (Official) — Bids  will  be  received  by  Carl 
Davenport,   City  Clk.,   until  Mar.   9,   for   60,000   yd.   paving  and 


)r  grading  portionB 
ausscn,   (Jity   Engr. 


.^o, 0(1(1  It.  curbing.  Theodore  S.  De  Lay,  City  ICngr.  .Noted 
Jan.  27. 

lowH,  lOmmetnliiirK — City  Council  adopted  ri-solutlon  for 
Iiaving   3«   lilockH.     T.   K.   RutledKe.  City  (Ik. 

Iowa,  KoreMi  tlty-  ( ( HIlclaD  — HldH  will  be  received  by  city 
uiilll  Mar.  I.^  for  2.'...^00  snyd.  jiavlng  and  1(1,500  lln.ft.  curbliiK 
and    KUltcilnn.       Theodore    S.     De  Lay,     lOngr.       Noted    Fib.     17. 

Iowa,  l,nke  t'lly— -ClllzenM  contemplate  paving  principal 
striMts. 

Iowa,  Onklanil  (Dlllclal)  lilds  will  be  received  until 
Mar.  7  by  i;,  I''.  VVeiitz.  City  Clk.,  for  giadlnn,  paving,  curli- 
Ing  and  guttering  about  3  ml.  In  icHldeiitlal  Hection.  J.  II. 
Miiyiie.   City    lOngr.      Noted    Feb.    10. 

Iowa,  Perry — City  Council  paHHcd  resolution  to  jiave  S7 
streets.      A.    Ci  ohs.    City    Clk. 

It>wa,  Slienaiitloali-  City  (^ouncll  plans  to  pave  31  block:: 
during  Huinmer.     J.  I'],  liuliand,  City  (Jlk. 

Iowa,  .Sii>ux  Vlty- — I'lans  will  be  prepared  by  T.  H.  John- 
son, City   Kngr.,  for  Broken  Kettle  Highway.     Kstlmated  cost, 

$110,0(111. 

Minn..  HetlwontI — (O(Ilcial)— Bids  will  be  received  until 
Mar.  21  by  L.  I'.  Larson.  Audr.  of  Redwood  County,  for  3(10.- 
OOO-cu.yd.  excavation,  50,«00-cu.yd.  gravel  surfacing.  5,500 
lln.ft.  concrete  culvertH  and  II  relnforced-eoncrete  bridges. 
Kstlmated    cost,    $127,000.      <).    L.    KIpp,    County    lOiigr. 

Minn.,  St.  Clftiitl — Bids  will  be  received  by  George  G.  Mag- 
nuson.  City  Clk.,  until  3  p.m..  Mar.  7,  for  ai)proxlmately  17,000 
sq.yil.  concrete,  asijhaltlc  concrete  and  bituminous  pavement 
and  36,000  sq.yd.  creosote  block  granite  block  or  bitullthic 
pavement.     C.   H.  West,  City  Engr.     Noted  Feb.  10. 

Minn.,    .St.    Paul — Bids    will    be    received    by    August    Hohen- 
stein.    I'ur.   Agt.,   until    10:  30  a.m..   Mar.   (!,   for 
of   Walsh    Ave.,    Brand   and    Ryde    St. 

Minn.,  St.  I'liul — ('Ity  plans  to  pave  West  Minnehaha  .St. 
from  Lexington  to  Falrvlew  Ave.,  Falrvlew  Ave.  from  Minne- 
haha St.  to  ITniversity  Ave.,  Capitol  Ave.  from  Hamline  Ave. 
to  Minnehaha  St.  and  Van  Huren  St.  from  Hamline  to  Falrvlew 
Ave.      (I.   Claussen,   Cit.v   Engr. 

Kan.,  Abilene — Commissioners  of  Dickinson  County  plan 
to   improve   about   171    mi.   of   roads. 

Kan.,  (lay  Center — City  Council  passed  resolution  for  pav- 
ing, grading,  curbing  and  guttering  Lincoln  Ave.  E.  R. 
De    Bray,    City    Clk. 

Kan.,  Dotlge  City — Press  reports  state  city  contemplates 
paving  portion   of  Santa   Fe   trail.     S.   Gallagher,  City  Clk. 

Kan.,  KanNnN  City — (Official) — No  bids  were  received  Feb. 
14  for  grading  and  m.'icadamizing  Rutledge-Lannon  Rd.. 
Wvandotte  Countv.  New  bids  will  be  received  until  Mar.  20. 
F.  M.  Holcomb,  County  Clk.     Noted  Jan.  20. 

Kan.,  Salina — Bids  will  soon  be  received  for  approximately 
12,000  vd.  paving  and  2,300-ft.  curbing  and  guttering.  P.  G. 
Wakenhut,    City    Engr. 

Kan.,  Wichita — City  petitioned  to  pave  Nims  Ave.  with 
brick.     Estimated  cost,  $20,000.     B.  Wells,  City  Engr. 

Neb.,  HaNtinKN — Bids  will  be  received  by  A.  T.  Bratton, 
City   Clk.,    until   Mar.    13,    for   paving   about   lOV^    mi. 

Neb.,  Kearney — (Official)^ — Bids  will  be  received  by  T.  N. 
Haitzell,  Citv  Clk.,  until  3  p.m.,  Mar.  8,  for  paving  in  Pav- 
ing District  No.   11  about  14,000  sq.yd.     E.  H.  Morey,  City  Engr. 

Neb.,  Norfolk — Election  will  be  held  Mar.  10  to  vote  on  $30,- 
000   bonds   for   paving. 

Neb.,  Omaha — Bids  will  be  received  until  noon,  Mar.  11,  Ijy 
Frank  Dewey,  Clk.,  Douglas  County,  for  approximately  28,000 
cu.yd.   grading  on   Road   No.    52. 

Neb.,  Wayne — City  plans  to  pave  Main  St.  with  brick. 

S.  D.,  Matli.son — Charles  A.  Trimmer,  City  Engr.,  submitted 
plans   for   paving   Egan   Ave. 

S.  D.,  Sioux  Falls — (Official) — Bids  will  be  received  until 
Mar.  15  by  Walter  Leyse,  City  Audr.,  for  paving  about  80,000 
sq.yd.      S.   B.   Howe,   City   Engr.      Noted   Oct.   14   and   Jan.    20. 

N.  D.,  Carrington — Plans  being  considered  for  paving  prin- 
cipal   streets    of    business    district. 

N.  D.,  Steele — Bids  will  be  received  by  J.  C.  McWhinney, 
County  Audr.,  until  2  p.m..  Mar.  30,  for  grading  roads  in 
Kidder   County. 

Mo.,  Aurora — Citizens  of  county  contemplate  election  to 
vote  on  $40,000  bonds  for  road  work.  T.  R.  Cooley,  Mt.  Vernon, 
County   Clk. 

Mo.,  Fair  Play — Citizens  of  Union  Township  Special  Road 
District  plan  to  call  election  to  vote  on  $15,000  bonds  for  road 
improvements. 

Mo.,  Ironton — Citizens  of  Wayne  County  petitioned  County 
Court  to  call  election   to  vote  on  $200,000  bonds  for  road  work. 

Mo.,  Liberty — City  plans  to  pave  about  15,000  yd.  with  con- 
crete.    E.  K.  Carter,   City  Engr. 

Mo.,  Marionville — Citizens  of  Buck  Prairie  Special  Road 
District   voted   $40,000   bonds   for   road    improvements. 

Mo.,  3It.  Vernon — Citizens  of  Prairie  Township  contem- 
plate $40,000  bond   issue  for  road  work. 

Mo.,  Potosi — Election  will  soon  be  held  to  vote  on  $200,000 
bonds   for   road   improvements.      George   Norman,   County   Clk. 

Mo.,  St.  Louis — Citizens  of  St.  Louis  County  voted  $3,000,- 
000  bonds  for  roads  and  bridges. 

Mo.,  Springfielil  —  State  Highway  Commission  approved 
plans  for  Galloway  Bridge  Rd.  to  be  constructed  through 
Galloway  Bridge   Special  Rd.   District. 

Mo.,  Springfielii — Citizens  of  Greene  County,  Buck  Prairie 
Special  Rd.  District,  voted  $40,000  bonds  for  road  work. 

Ark.,  Russellville — Plans  being  considered  for  paving  Jef- 
ferson St.   from   Main   St.   north   to   railroad   tracks. 

Tex.,  Austin — City  contemplates  paving  West  12th  St. 
from  Colorado  St.   to  West  Ave.      M.   C.   Wellborn,   City  Engr. 

Tex.,  Bartlett — Contract  will  soon  be  awarded  for  street 
paving.  Estimated  cost,  $24,000.  Stanton  Allen,  Engr.  Noted 
Feb.  3. 
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Tex.,  lliiNtrop — Bonds  for  $50,000  sold.  Proceeds  will  be 
used   lor   road   improvements   in   District  No.   2.      Noted   Dec.   23. 

Tex.,  Iloiiliniii — Citizens  voted  $7,500  bonds  for  paving. 
Noted   Feb.    10. 

Tex.,  Hr>nn — Surveys  made  by  Abney  &  McCormick,  Engr., 
for  road  vvoi  k  in   Brazos  County,  District  No.  1.     Noted  Jan.  6. 

Tex.,  CnriniM  ChrNII — City  contemplates  bond  Issue  for 
$150,000    for    paving   ami    l>luff    improvements. 

Tex.,  Cuero — Bonds  for  $35,000  sold  for  road  work  in 
District    No.    5. 

Tex.,  Denton — City  appropriated  $10,000  for  street  Improve- 
ments,   i)roperty   owners   will   contribute   $20,000   additional. 

Tex.,  KiiNtliind^ — Election  will  be  held  Mar.  25  in  Eastland 
County,  Cisco  District,  to  vote  on  $60,000  bonds  for  road 
work. 

Tex.,  EI  I'aNo — Plans  being  considered  by  city  for  paving 
Alameda  Ave.  fiom  Texas  to  Boone  St.  Estimated  cost,  $92,- 
708.     James  (JIadding,   City   Engr. 

Tex.,  Ft.  ^Vorth — Citv  plans  to  repave  Houston  St.  from 
courthouse  to  depot  of  Texas  &  Pacific  Ry.  F.  J.  Von  Zuben, 
City   Engr. 

Tex.,  KrederifkMliiirKr — Citizens  of  Gillespie  County  con- 
template $70,000  bond  issue  for  road  work.  Noted  Oct.  21  and 
Dec.    23. 

Tex.,  Harper — Commissioners  of  Gillespie  County  Court 
Xjetitioned  to  call  election  to  vote  on  $70,000  bonds  for  road 
work. 

Tex.,  H»n»4<on — Bids  will  be  received  by  Commissioners  of 
Harris  County  until  Mar.  24  for  paving  Harrisburg  Rd. 
from  city  limits  to  La  I'orte  Rd.  Estimated  cost,  $250,000. 
Noted     Feb.     17. 

Tex.,  HoiLston — Bonds  for  $118,000  sold  by  city  for  improv- 
ing  roads,    bridges  and   courthouse.      E.    E.   Sands,   Cit.v   Engr. 

Tex.,  Houston — Election  will  soon  be  held  in  Harris  County 
to   vote   on   $100,000   bonds   for   constructing   roads   and   bridges. 

Tex.,  Humble — Citizens  contemplate  road  from  Humble  to 
Moonshine  Hili.      Estimated   cost,    $80,000. 

Tex.,  Hutto — Election  will  be  held  in  Hutto  Precinct  to 
vote   on    $50,000   bonds   for   road   work. 

Tex.,  I..ookliart — Citizens  of  Caldwell  County,  Rd.  District 
No.   2  voted   $10,000   bonds  for  road   work.      Noted    Veh.   10. 

Tex.,  Kit.  Pleasant — Citizens  of  Titus  County.  Precinct  No. 
1   voted  $200,000  bonds  for  road  improvements. 

Tex.,  Mt.  Vernon — (Official) — Election  will  be  held  Mar.  28 
to  vote  on  bonds  for  road  work  in  Precinct  No.  1.  L.  W. 
Davidson,  City  Secy.      Noted   Feb.   17. 

Tex.,  Oakville — (Official) — Citizens  defeated  $40,000  bonds 
for  road  work  in  District  No.  1.  E.  L.  Riser,  County  Clk. 
Noted    Feb.    10. 

Tex.,  Pitt.sburg — Election  will  be  held  Mar.  16  in  Camp 
County,  Precinct  No.  1,  to  vote  on  $100,000  bonds  for  road 
work. 

Tex.,  Richmond — Election  will  be  held  Mar.  6  in  Ft.  Bend 
County,  Rd.  District  No.  12,  to  vote  on  $80,000  bonds  for  road 
work. 

Tex.,  Roekport — Citizens  defeated   $40,000   bonds  for   roads, 

Tex.,  San  .Vntonio — Appropriation  of  $5,000  made  by  the 
city  for  tarvia  roadways  in  Brackenridge,  Otto  Koehler  and 
Rock   Quarry    Parks.      A.    C.    Pancoast.    Cfty    Engr. 

Tex.,  Taylor — Citv  voted  $50,000  bonds  for  paving.  W.  E. 
Dizier,   City    Engr.      Noted   Jan.   20   and   Feb.   3. 

Tex  ,  Terrell — City  plans  to  pave  Nash  Ave.  from  Virginia 
St.    to    Rocsvvall   Ave.      H.    Brewster,    City   Engr. 

Okla.,  BartlesvlUe — City  plans  to  pave  Dewey  Ave.  with 
asphalt    or   concrete.      Noted    Feb.    10. 

Okla.,  Muskogee — County  contemplates  bond  issue  for  im- 
proving Jefferson   Highway. 

Okla.,  Sapnlpa — Bonds  for  $45,000  voted  by  citizens  of 
Salulpa    Township    for    road    woik. 

Idaho,  Idaho  Falls — Bonneville  Count.v  Roads  Association, 
recently  organized,  plans  to  construci  roadway  13  mi.  from 
city  north  to  county  line  through  Madison  County.  O.  E. 
McCutcheon,   Pres. 

Idaho,  Rigby — Fay  Hardesty  preparing  plans  for  construct- 
ing 46  blocks  cement  sidewalks  and  39  street  crossings.  Esti- 
mated   cost,    $28,000. 

Arix.,  Douglas — Board  of  Supervisors  of  Cochise  County 
will  be  petitioned  to  call  election  to  vote  on  $750,000  bonds  for 
road   work. 

Wash.,  Chehalis — Contract  will  soon  be  awarded  for  pav- 
ing National  Ave.      Estimated   cost,   $15,000.      Noted   Feb.    17. 

Wash.,  Spokane — Plans  being  considered  by  city  for  con- 
crete curb  and  walks  on  24th  Ave.  Estimated  cost,  $10,000. 
M.    Macartney,   City   Engr. 

Wash..  Winlock — (Official) — Bids  will  be  received  some 
time  in  Mav  for  grading  and  paving  1st  St.  Estimated  cost, 
$12,000.      R.' W.    Fletcher,   City   Engr.      Noted    Feb.    10. 

Ore.,  Portland — Bids  will  soon  be  received  for  hardsurfac- 
ing  the  following  county  highways:  Capital  Highway,  Base 
Line  Rd.,  St.  Helens  Rd.,  Fairview  Crossing.  Palatine  Rd.. 
Fairview-Gresham  Rd.,  grading  and  macadamizing  Canyon  Rd. 

Calif.,  Kingsburg — City  plans  to  pave  10  blocks  on  Simp- 
son St.  with  concrete. 

Calif.,  Lindsay — City  Council  plans  to  pave  Hermosa  St. 
from   Gale   to   Hill   St. 

Calif.,  I-os  Angeles — Surveys  will  be  made  by  F.  H.  Joyner, 
Rd.  Comr.,  for  paving  3  mi.  road  between  Playa  Del  Rey  and 
Manhattan. 

Calif.,  Los  Angeles — Rids  will  be  received  by  A.  M.  McPher- 
son,  Clk.,  County  Superv..  until  Mar.  6,  for  8.44  mi.  concrete 
pavement  on  Unit  Canyon  Rd.,  Section  C.  Estimated  cost, 
$69,588. 


Calif.,  Pasailenn — State  appropriated  $7,500  for  survey  of 
Arroyo  .Seco  Rd.  which  it  plans  to  construct  to  I'almdale.  W. 
T.   McClure,   State   Engr. 

Calif.,  PortervUle — Countv  Supervisors  petitioned  by  citi- 
zens for  election  to  vote  on  $1,250,000  bonds  for  road  improve- 
ments. 

Calif.,  Sneramento— inection  will  be  held  to  vote  on  $15,- 
000,000   bonds    for   improving    highways   throughout   state. 

Calif.,  San  Diego — Resolution  adopted  by  City  Council  to 
I)avc  Prospect  .St.  and  Prospect  I'l.  with  asphalt  concrete,  in- 
cluding  cement   curbing.     George   Cromwell,   City   Engr. 

Calif.,  Visalla — Citv  will  award  contract  about  Mar.  15 
for  14  blocks  of  paving.  L.  F.  McCabe,  City  Engr.  Noted 
VL-h.   10. 

N.  11.,  Laneaster — Press  reports  state  Local  Highway  Board 
will  ask  Provincial  Government  for  permission  to  Issue 
$15,000    bonds    for    sidewalks. 

Ont.,  Magara  Falls — Council  of  Welland  County  contem- 
plates expenditure  of  $101,000  for  road  work  during  year. 

Ont.,  Toronto — Plana  will  be  prer)ared  by  E.  A.  James. 
Engr.,  57  Adelaide  St.,  E.,  Toronto,  for  road  improvements  in 
York  County.      Estimated  cost,   $750,000. 

Ont.,  Toronto — R.  C.  Harris,  Works  Comr.,  recommended 
extension  of  Mona  Ave.  from  Ghncairn  to  Glenview  Ave. 

Illds   In   and   Contracts   Awarded 

Maine,  .lackman — (Official) — Contract  for  clearing  and 
grul)bing  highway  between  Jackman  and  Rockwood,  about 
31  mi.,  awarded  to  MURRAY  BROS.,  Bangor,  at  $16,116.  Paul 
D.  Sargent,  Augusta,  Ch.  Engr.,  State  Highway  Comn.  Noted 
Felx   17. 

Maine,  Scarboro — (Official) — Contract  for  0.64  mi.  cement 
concrete  road  in  Scarboro  awarded  to  FORGIONE  &  ROMANO, 
Portland,  at  $8,965.  Paul  D.  Sargent,  Augusta,  Ch.  Engr.. 
State  Highway  Comn.     Noted  Feb.  10. 

N.  v.,  IVew  York — (Boiough  of  Bronx)  —  (Official) — Bids 
were  received  Feb.  24  for  repairing  asphalt  block  pavement 
and  setting  curb  where  necessary  in  borough  from  Baibcr 
Asphalt  Paving  Co.,  Woolwortli  Bldg.,  New  York,  at  $9,55(1, 
and  Hastings  Pavement  Co.,  25  Broad  St.,  New  York,  at  $10,950. 
Noted    Feb.    17. 

N.  v..  New  York — (Borpugh  of  Bronx)  —  (Official) — All  bids 
received  Feb.  3  for  improving  Odell  St.  from  Unlonport  Rd. 
to  Starling  Ave.  rejected. 

N.  v..  New  York — (Borough  of  Brooklyn)— Contract  for 
grading,  regulating.  curl)ing  and  laying  sidewalks  on  Tehama 
St.  from  36th  to  West  St.,  and  on  All>emarle  Rd.  from  West 
St.  to  Gravesend  Ave.,  .iwarded  to  LOIHS  GHENATO,  822 
Bergen   St.,   Brooklyn,   at   $6,886.      Noted   Feb.    17. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official) — Low- 
est bids  received  Feb.  25  for  (a)  regulating  and  repaying 
with  permanent  special  granite  paving  on  6-in.  concrete  foun- 
dation Bedford  Ave.  from  Sterling  PI.  to  Eastern  Parkway, 
(b)  regulating,  grading,  curl)ing  and  l.iying  sidewalks  on 
Douglass  St.  from  Blake  Ave.  to  Dumont  St.  and  East  21st 
St.  from  Church  to  Albemarle  Rd..  (c)  regulating,  grading, 
curl)ing  and  laying  si'dewalks  and  paving  East  37th  .St.  from 
Ave.  I  to  Ave.  J,  (d)  regulating  and  repaying  Sterling  PI. 
from  Eastern  Parkway  extension  to  East  New  York  Ave.,  (e) 
furnishing  and  delivering  250,000  gal.  asphalt  road  oil  and 
250,000    gal.     tar    road    surfacing    material,     were    as     follows: 

(a)  Borough     Asphalt     Co.,     1301     Metropolitan     Ave.,     $18,863; 

(b)  Grimm  Construction  Co.,  460  Herold  Ave.  (Queens),  at 
$675  and  $6,312;  (c)  Uvalde  Asphalt  Paving  Co.,  1  Broadway, 
Manhattan,  $6,738;  (d)  Uvalde  Asphalt  Paving  Co..  $3,171;  (e) 
Standard  Oil  Co.,  of  New  York,  26  Broadway,  Manhattan,  at 
$14,725,  and  Barrett  Co.,  17  Battery  I'l.,  Manhattan,  at  $14,300. 
Noted   Feb.   17. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official)— 
Phoenix  Sand  and  Gravel  Co.,  17  State  St..  New  York,  at  $0,538 
and  $1.13,  respectively,  submitted  lowest  bid  for  furnishing 
and  delivering  6,500  cu.vd.  sand  and  3,500  cu.yd.  coarse  aggre- 
gate; ALFRED  J.  FLEMING  CO.,  at  $1.19,  lor  5,000  cu.yd. 
paving   gravel.      Noted    Feb.    17. 

N.  .1.,  New  Brunswick — Board  of  Chosen  Freeholders  of 
Middlesex  County  rejected  all  bids  for  repairing  8  mi.  of 
Cranbury  Turnpike,  Section  2.  Alvin  B.  Fox,  Perth  Amboy, 
Engr.      Noted    Dec.    16   and   Jan.    6. 

N.  .1.,  Rahway — Contract  for  paving  and  constructing  bridge 
on  St.  George  Ave.  awarded  to  C.  H.  WINANS  CO.,  207  Broad 
St.,  Elizabeth.  Estimated  cost.  $16,000.  J.  Bauer,  120  Broad 
St.,   Elizabeth,  County  Engr. 

Penn.,  Wilkinsburg — (Official) — Contract  for  grading,  curb- 
ing and  paving  East  End  Ave.  awarded  to  McCiRADY  BROS. 
CO.,   Braddock. 

Md.,  Haltlmore — Contract  for  improving  streets  in  north 
and  southwest  section  of  city  awarded  to  BALTIMORE  AS- 
PHALT BLOCK  AND  TILE  CO..  Monroe  and  Lorman  St..  Bal- 
timore, at  $57,119,  for  Contract  No.  128,  and  AMERICAN 
PAVING  CO.,  Montebello  Ave.  and  Jenkins  I^ane.  Baltimore, 
at  $70,833  for  Contract  No.  126,  $64,121  for  Contract  No.  127, 
and  $104,883.  for  Contract  No.  128.  R.  M.  Cooksey,  City  Engr. 
Noted   Jan.   13. 

Md.,  Baltimore — (Official) — Lowest  bids  received  by  State 
Roads  Commission  for  section  of  state  highway  along  line  of 
Annapolis  Blvd.,  Contract  No.  A.  B.  9,  were  as  follows:  Con- 
solidated Engineering  (^o.,  Calvert  Bldg.,  Baltimore,  $12,593; 
Baltimore  Asphalt  Block  and  Tile  Co.,  ()th  and  Lorman  St., 
Baltimore,  $12,976;  P.  F.  Reddington  &  Son.  321  St.  Paul  St., 
Baltimore,  $13,515.     R.  M.  Cooksey.  City  Engr.     Noted  Feb.   17. 

Va.,  Richmond — State  Highway  Commission  awarded  con- 
tract for  3  mi.  gravel  road  between  Fair  Oaks  and  Chicka- 
hominv  to  TAYLOR  &  VAUGHN.  Ashland,  and  to  G.  P.  CLAY 
&  CO..  601  North  31st  .St.,  Richmond,  for  approximately  10  mi. 
between  Mechanicsville  Pike  and  Creighton  Rd.  These  con- 
tracts are  in  connection  with  bat tletiild  parkway  to  be  con- 
structed around  Richmond  and  enilir.uing  principal  battle- 
fields of  war  around  city.  The  cost  will  lie  borne  by  Hen- 
rico and  Hanover  Counties,  United  States  Government,  State 
of    Virginia    and    private    contributions.      Noted    Jan.    20. 
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\  u.,  ^tull■llll■■  lloaiil  of  SuinivlHoiH  of  Auk'UHtii  (.'ouiity 
uwuhIimI  ruiitnul  for  alioul  I  ml.  of  roiiil  In  Mlildlo  lllvnr  DIh- 
tii.t     to    fULVIN    .«i     CMHSON.    Culpipper,    at     JH.&ST.       Notrd 

July  :;!i. 

N.  «•.,  l)\ror<l — Ciinti-act  for  InijiiovlriK  utrrcts  with  UHpliult 
liwanl.'i!    I..    K.    (1.    LASSl'l'I'Ilt,    dxfoiil. 

Fin.,  'I'nllnliii»»«'»' — (Olllclal)^ — ConimlBslotierB  of  Leon  ("ounly 
awanli'il  roiil  i  ii.t  for  i  im«triulliiK  IXxlo  HiKhwuy  to  HIIYSON 
,vi  MKYSON.  .lai-kHoiivilic,  at  $r.S,y07.  J.  H.  Mc-l'rary  Co., 
AtlaiilM,  lia.,   lOimr.      Nolril   Ffb.   17. 

'IViin.,  Tiir«>H«'II--<'oiilraot  for  uradliiK:  iiml  macadamizing 
road.s  III  Clallioiin-  I'lmiitv  awanlrrl  to  i"01,1,1:Y  .V  SI  TII1;K- 
I.AN'H.  N.'W  Ta/.i-\v<'ll,  A.  K.  SMITH.  Spi-.-dwrll.  and  HAIM- 
tJAltl'.MOK  .<;•  SAMl'SiiN.  Heiiluir.  Vii.  J.  II.  S,  MonlHoii,  Ciiiii- 
berlaiid    Cap,    t'oiiir.      Noli'd    Si'iit.    L'.'l    and    Jan.    '^th 

Ohio,  tlir^lot— (("Inclnnatl  post  ollU-f)  — (Olllcliil) — Klrch- 
ntM-  Construi'tliin  Co.,  I'Inclnnall,  at  $71,lt!.s,  NubmlttL-d  lowcHt 
bid  for  Improvln^c  Harrison  I'lko.  William  II.  Uouh,  County 
Kimr.      .Noti-d    Ki'b.    17. 

Ohio,  'I'iniii — Contract  for  KrndlnK,  extending  culvcit.s  and 
Improving  road.s  In  I'loa.sant  and  Clinton  Townships  awarded 
to    l.i:h;    ItKOS..    Clyde,    dhio,    at    $7.1:^7. 

Ohio.  'I'oliMlo  (Olllcial) — Contract  for  Tolodo-Monroe-Dc- 
troit  lliuhwav  awai.lcd  to  llKN'ltY  VANDIOUVIOKN,  C.rand 
Uapld.-;.    .Mich.,'    at    $173,r>00. 

■  ■III..  UliilVloii — Contract  for  road  In  Whitley  County  award- 
ed   to   C.    \V.    .NORTH   CO.,    Bluff  ton,   at    $(),3S6. 

iiiil..  I''«.  Wnr-nc — (Olllcial) — Contracts  for  macadam  roads 
in  Madison,  Monroe  anil  Wayne  Townships  awarded  to  J.  C. 
(VCONNOU  .'C-  SONS,  Delphi,  at  $12,349,  and  C.  W.  ELWIN,  Mon- 
rooviile.   at   $.'i,.'^.'.>J.      U.   JI.   C.uenther,   Kngr.      Noted   Jan.    27. 

Ind  .  Kt.  Wiijin — Olllcial) — Contract  for  road  in  Kel  River 
Township.  Allen  County,  awarded  to  ELLISON  &  CO.,  Mon- 
roeville,   at    $12,125.      II.   M.   Guenther,    Engr.      Noted    Feb.    10. 

:»lleh.,  Flint — City  rejected  all  bids  received  for  paving  32 
street;;  and  will  do  work  by  day  labor.  E.  C.  Shoecraft,  City 
Enj;r.      Noted  Jan.   20. 

MIoSi..  (im-iivlllr — (Official) — Contract  for  grading  and 
pavin,4  North  Lafayette  St.  awarded  to  MARSMA  E.  GREENE, 
47  Union  .Vve.,  N.  10.,  Grand  Rapids,  at  $5,906.  James  11.  Rum- 
sey.  Houseman   Bldg.,  Grand   Rapids,  Engr.     Noted  Feb.   17. 

MIfh.,  Pdiilliif— (Odicial) — City  awarded  contract  for  125,- 
000  sq.vd.  pavement  to  H.\RRY  VANDER  VEEN,  Grand 
Uapids,"at  $30,404,  and  G.  H.  BAKER  &-  SON,  Port  Huron,  at 
$29,490.      L.    A.    Cambrey,    City    Clk.      Noted    Fell.    3. 

III.,  riiicago  HriKhtN — (Official) — Contract  for  13,000  sq.yd. 
brick  pavement  awarded  to  CHICAGO  HEIGHTS  CO.\L  CO., 
Chicago   Heights,   at    $31,573.      H.    M.    McCoy,    City    Engr. 

Wl.'i..  .MiltTiiiikfo — Citv  awarded  contracts  for  paving  as 
follows:  GUMZ,  GUTKNECHT  &  WUSSOW,  709  M.  &  M. 
Bank  Bldg.,  Milwaukee,  at  $16,696,  for  sandstone  pavement  on 
Jackson,  Van  Buren  and  Jefferson  St.:  WHITE  CONSTRUC- 
TION CO.,  1006  Railwav  Exchange  Bldg.,  Milwaukee,  at  $11.- 
295  for  asphalt  pavement  on  24th  Ave.:  F.  P.  CAUGHLIN  CO., 
534  Stock  Exchange,  Chicago,  111.,  at  $16,032,  for  asphalt 
pavement  on  Knapp  St.  George  Staal,  City  Engr.  Noted 
Jan.  20. 

AVI.S.,  Oooiiomowoo — Board  of  Public  Works  awarded  con- 
tract for  improving  streets  to  NELSON  WEBER  CONSTRUC- 
TION CO.,  Oconomowoc. 

Wis..  Tonijih. — Common  Council  awarded  contract  for  pav- 
ing West  Cameron  St.  and  McLean  Ave.  to  THOMAS  E. 
WOOLEY,    Lacrosse,    Wis.      Noted    Jan.    27. 

Wis.,  Watertown — City  will  pave  Hustisford  St.  by  day 
labor.      Arnold    Kraeft,    City    Engr. 

■Wis.,  ■\Vaiisaii — (Official) — Contract  for  approximately  30,- 
000  sq.vd.  brick  paving  awarded  to  CONDUCHRE  PAVING 
CO.,  Forest  Park.  111.,  at  about  $30,000.  B.  C.  Gowen,  City 
Engr.      Noted    Jan.    27. 

lo^va,  Denison — Contract  for  32  blocks  paving  awarded  to 
M.    L.    FLYNN    CO.,    Sioux    City,    at    $8,180. 

Iowa,  Eldora — (Official) — Contract  for  paving,  curbing  and 
guttering  allevs  awarded  to  DEARBORN  CONSTRUCTION 
CO.,  Waterloo,  at  $22,000.  E.  L.  Chamberlain,  City  Engr. 
Noted  Feb.   3. 

Iowa,  Sioux  City — (Official) — Contracts  for  paving  Leeds 
Rd.  awarded  to  JENSEN  &  KRAGE,  Sioux  City,  and  FLINN 
P.A.VING  CO.,  Sioux  City.  Estimated  cost,  $99,000.  T.  H. 
Johnson,    City    Engr. 

Iowa.  Spencer — (Official) — Contract  for  paving  a  number 
of  streets  awarded  to  BRYANT  ASPHALT  PAVING  CO., 
Waterloo,  at  $S5,000.     E.  O'Keeffe,   City  Engr.     Noted  Jan.   27. 

Iowa,  We.st  Liberty — (Official) — Contract  for  35  blocks  of 
paving  and  28,000  lin.ft.  curbing  and  guttering  av/arded  to 
C.  B.  McNAMARA  CO.,  Dubuque,  ai  $80,125.  B.  R.  Anderson, 
Marion,  Consult.  Engr.     Noted  Feb.  3  and  17. 

Minn.,  Dulutli — Contract  for  furnishing  city  with  200,000 
gal.  road  oil  awarded  to  ST.\NDARD  OIL  CO.,  Chicago,  111., 
at  5.21c.  per  gal.     John  \^'ilson,  City  Engr.     Noted  Feb.  3. 

Kan.,  Ottawa — (Official) — Contract  for  paving  1st  St.  from 
W^alnut  to  Oak  St.  awarded  to  A.  L.  COOK,  Ottawa,  at  $11,- 
300;  9th  St.  from  Walnut  to  Poplar  St.  to  N.  E.  STRI'CKER, 
Ottawa,  at  $10,280.     Claude  S.  Pugh,  City  Engr.     Noted  Nov.  11, 

N.  D.,  Jamestown — Contract  for  constructing  highways 
awarded  to  STANLEY  BROS.,  St.  Cloud,   Minn. 

Mont.,  Butte — (Official) — All  bids  received  Feb.  2  for  re- 
paving  and  constructing  concrete  gutters  on  streets  in  Spe- 
cial Improvement  District  No.  19S  rejected.  A.  A.  Dock- 
stader.  City  Clk.     J.  J.  Armstrong,   City  Engr.     Noted  Jan.   20. 

Mo.,  Cliillicothe — John  F.  Meek,  Chillicothe,  submitted  low- 
est bid   for  paving  11   streets. 

Mo.,  Kan.sas  City — Contract  for  combined  concrete  paving 
and  curbing  of  Prospect  St.,  from  Swope  Parkway  to  73rd 
St.  awarded  J.  E.  WELCH.  Estimated  cost,  $101,000.  Curtis 
Hill,   Engr.     Noted  Jan.   6. 
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.\rk..     ItUNNi-lltllle         Coiiliaet      loi 

uwaided    to    \V.    C.    ,I.\CKSo,\, 

'!>«.,  ilrnekettvllle  \V.  H.  DAVIS,  Man  Antonio,  at  $27,000, 
awarded  eoiiinicl  for  SpolToid  - 1  iracUell  lid,  and  concruto 
111  IiIki-h  ami  I'lilverlH. 

Tex.,  'I'eniiile  Conlrail  Idr  I  ml.  aHiihnltIc  concrelo  pav- 
ing In  reHldeiillal  Heetb.n  awarded  to  LEVY  &  LEVY,  DallUB. 
lOsllniateil   cost,   $2.'i,lillli. 

'I'ex.,  're\iirkaiin  Colli  ract  for  coiiHtructlnx  roads  In  Howie 
Coiinly.  I'reclnel  .No,  I,  awarded  to  G.  W.  HURNIOTT,  lOylau, 
(Texarkaiia  post  olllce),  at  $15,000.  C.  E.  Ilayden  ,Engr. 
Noted    I  lee.    2. 

Tv\..  Tllilen— BE.XAR  CONSTRUCTION  CO..  Sun  Antonio, 
al  $:iil.oOil,  awarded  eonliacl  by  CommlxHloncrM  of  .McMuUen 
County   for  eoiisl  met  lug   loads  and  bildKes. 

Okla..  I. HwtoM-  Contract  for  paving  awarded  to  ARDMOlllO 
ItOCK  AsrilALT  CO.,  116  West  Grand  Ave.,  Oklahoma,  al 
$5,537.       .1.     1 1.     Keiiiiard,    City     Engr. 

WaHli.,  Davenport — (Olllcial) — Contract  for  macadamlzlnK 
portion  of  Moig.in,  6th  and  7th  St.,  awarded  to  J.  W.  HAST- 
ING.S,    SpokaiK-.    at    $5,420.      C.    W.    Jarvls,    Jr.,    Clk. 

WaMh..  I{lt/,vlll«> — Contract  for  aijproximutelv  20,000  B«,yd. 
Iiaving  awarrle.l  to  SAWYER  BROS.,  Spokane,  at  about  $40,- 
0011.      Noted    l''eli.    24. 

WumIi.,  South  llend — Low  bidder  for  constructing  State 
Road   No.    19   was  Burnett  Construction   Co.,   Seattle,  at   $10,439. 

W'nNh.,  Wenateliee-  liowest  bids  received  by  County  Com- 
missioners for  1  ml.  permanent  highwav  were  as  follows: 
tjiii^;g  Coiistriielion  Co.,  Weiiatchee,  $38,945;  Coats  Bridge  Co., 
roillaiid.  Ore.,  $47,960;  Illinois  Steel  Bridge  Co.,  Spokane, 
$48,750.     F.   L.   Ros.s,  County  Audr. 

Calif.,  IlnkerNileltl — Contracts  for  county  road  work 
awarded  as  follows:  Division  10,  Section  6,  Mojave-Bakers- 
fleld  Rd.,  to  LEIGH  G.  GARNSEY,  Los  Angeles,  Calif.,  at  $13,- 
136;  Division  7,  Sec'tion  2,  Bakersfleld-Taft  Rd.,  to  W.  E. 
GREE.N,  Tulare,  Calif.,  at   $50,891.      Noted   Jan.   27. 

Cnlir.,  Hanford — (Official) — Contract  for  highway  between 
Ilanfoid  and  Hardwick,  about  8  mi.,  and  bridges  on  road  be- 
tween Lemoore  and  .Stratford  awarded  to  BLANCHARD  & 
EHRHART,   San   Francisco.     Noted   Feb.    10. 

Calif.,  Hanford — Contract  awarded  to  STANDARD  OIL  CO., 
for  furnishing  Kings  County  with  11,000  tons  asphaltum  for 
new   highway  system. 

Calif.,  l,ON  AnKeleM — -Contract  for  improving  Range  View 
Ave.  between  50th  and  54th  Ave.  awarded  to  H.  C.  WITHEIiS, 
Wilcox  Bldg.,   Los  Angeles.      H.   Hamlin,   Engr. 

INDLS'I'HIAL    WORKS 

Proponed   Work 

Maine,  SkowlieB'nn — Bell  Bros.,  Salem,  Mass.,  will  build 
factory  at  Skowhegan. 

.\'.   H.,   Portsmouth — Plans   being   prepared   by  Densmore   & 

Le  Clear,  Arch.,  88  Broad  .St.,  Boston,  Mass.,  for  factory  for 
Morley  Button  Manufacturing  Co. 

3Iass.,  Amesbury — Plans  being  prepared  for  addition  to 
plant  of  G.  W.  J.  Murphy  Co.  E.  R.  Simpson,  176  Federal  St., 
Boston,    Engr.      Estimated   cost,    $50,000.      Noted    Feb.    10. 

Mass.,  Boston — Fore  River  .Shipbuilding  Corporation, 
Quincv  Point,  contemplates  3-story  woodworking  plant.  Es- 
timated   cost,    $300,000. 

Mass.,  Cambridge — Plans  being  prepared  for  2-story,  50x 
60-ft.  manufacturing  building  for  Kalmus  Comstock  &  Wes- 
cott,   9   Harcourt  St.,   Boston.      Estimated  cost,   $10,000. 

Mass.,  Fall  River — Contract  will  soon  be  awarded  for  1- 
storv,  77xl50-ft.  addition  to  cotton  mill  of  Davis  Mills,  Que- 
quechan  St.     Estimated  cost,  $12,000. 

Mass.,  Greenfield — Plans  prepared  by  E.  M.  Schneck,  Arch., 
Main  St.,  Greenfield,  for  3-storv,  95xl00-ft.  warehouse  for  W. 
A.  Davenport.     Estimated  cost.  $65,000. 

R.  I,  Pawtueket — Plans  being  prepared  for  2-story,  60x 
160-ft.    factory    for   Rhode   Island   Textile   Co.,   Prairie  Ave. 

Conn.,  AVaterbury — Eastern  Brass  and  Ingot  Co.  plans 
58x200  ft.  factory.  Samuel  Austin  &  Sons  Co.,  Cleveland, 
Ohio,   Arch. 

IV.  Y.,  Binghamton — Bates  Troy  Laundry  Co.,  123  Court 
St..  contemplates  2-story,  40xl25-ft.  laundry.  Estimated  cost, 
$12,000. 

N.  Y.,  Elmira — (Official) — Bids  will  be  received  until  Mar. 
15  for  2-story,  25xl37-ft.  storage  building  for  Empire  Produce 
Co.  Estimated  cost,  $18,000.  Otis  Dockstader  &  Son,  105 
West    Church    St.,    Arch.      Noted    Feb.    24. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Plans  prepared 
bv  Willard  Parker,  Arch.,  24  McDonough  St.,  for  4-story  stor- 
age building  for  W^illiam  Shareg,  900  Atlantic  Ave.  Esti- 
mated   cost,    $15,000. 

N.  Y.,  Syraeuse — Plans  being  prepared  by  Taylor  &  Bonta, 
Arch..  Gurnev  Bldg.,  for  3-story,  50xl82-ft.  garage  and  show- 
rooms for  CJenessee  Motor  Car  Co..  428  East  Jefferson  St. 
Estimated  cost,  $50,000.  George  H.  Norris,  430  South  Warren 
St.,    Pres.      Noted   Feb.    17. 

IV.  J.,  Hoboken — Consumers  Ice  Co.  contemplates  building 
plant.  Estimated  cost,  $200,000.  A.  J.  Volk,  670  Bergenline 
Ave.,   West   New   York,    interested. 

Penn.,  Christiana — Business  Men's  Association  interested  in 
construction  of  silk  mill.     Estimated  cost,   $50,000. 

Penn.,  Donora — Donora  Zinc  Co.  plans  to  enlarge  and  im- 
prove  plant   at   Donora. 

Penn.,  Kingston — Bids  will  soon  be  received  for  1-  and  3- 
storv  manufacturing  building  and  shops  for  Jenkins-Kirby  Co. 
Estimated  cost,  $25,000.  McCormick  &  French,  Second  Na- 
tional Bank  Bldg.,  Wilkes-Barre,  Arch.     Noted  Feb.  17. 

Penn.,  Lancaster — Armstrong  Cork  Co.  plans  additions  to 
plant   and   warehouse. 

Penn.,  Lancaster — (Official) — Plans  being  prepared  for 
warehouse  for  Bavuk  Bros.,  Philadelphia.  Estimated  cost, 
$75,000.     Note  Feb.  24. 
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I'oiiii.,  I.unciiNtcr — Hamilton  Watch  Co.  pontemplates  con- 
structing^  an    addition    to    factoiy. 

I'eiiii.,  I'hiliidflpiiiii — Schenley  Farms  Co.  plans  to  bullet  8- 
story   warehouse.      ICstimated   cost,   $250,000. 

I'enn.,  I'lttNbiirKli — Plans  prepared  by  C.  D.  Cooley  Co., 
Arch.,  Century  lildK.,  for  2-story,  40xfi.';-ft.  plant  at  Penn- 
sylvania and  AlU'Kheny  Ave.  for  AIleKheny  Dairy  Co.  Esti- 
mated  cost,   $12,000.     Noted   Feb.   24. 

I>enu.,  itradintf- — W.  H.  Luden  plans  4-story,  40xlOO-ft.  ad- 
dition to  factory.     Estimated  cost,  $.")0,000. 

IJoI.,  Wilmington — -Plans  prepared  for  1-story,  179x230- 
ft.  addition  to  plant  of  Artillery  Fuse  Co.,  Garasche's  Lane 
and   L!   St.      Estimated   cost,   $35,000. 

M«l.,  Baltimore- — Plans  bein^-  prepared  for  ])lant  for  Balti- 
more Drydock  and  Shipbuilding  Co.  Estimated  cost,  $200,- 
000.      Noted   Feb.   24. 

M<l.,  Baltimore — International  Wood  and  Paper  Products 
Corporation,  112  North  Calveiton  Rd.,  will  build  addition  to 
plant. 

M<1..  Baltimore — Plans  prepared  by  T.  Wells  Pietsch,  Amer- 
ican Bldg.,  for  3-story,  48x76-ft.  warehouse  for  Thomas  R. 
Sap  p. 

M<l.,  Baltimore — Plans  being  prepared  bv  F.  E.  Beall,  Arch.. 
30B  St.  Paul  St.,  for  l-.<?torv,  50x200-ft.  warehouse  for  Luke 
Swift,   15  East  Camden  St.     Estimated  cost,  $10,000. 

M«l.,  Baltimore — Plans  being  prepared  bv  Oliver  B.  Wright, 
Munsey  BIdg..  for  4-storv,  60xl30-ft.  garage  for  J.  Wilson 
Leakin,  813  Fidelity  Bldg..  to  be  occupied  by  Autocar  Sales 
and  Service  Co..  1311  Cathedral  St. 

M«l..  Curtis  Bay — (Baltimore  post  office) — Plans  being  pre- 
pared for  plants  for  Davison  Chemical  Corporation,  South  and 
German   St„    Baltimore.      Estimated   cost,    $250,000. 

Mil.,  FrostliurK — Plans  being  prepared  by  George  F.  .Sans- 
bury  for  addition  to  factory  of  Parkei-  Hosiery  Mill. 

M«l.,  Havre  «le  firaoe — Preliminary  plans  being  prepared 
for  200x400-ft.  foundry  for  Maryland  Metal  Cross  Tie  Co., 
627  Munsey  Bldg.,  Baltimore.  Estimated  cost,  $200,000.  Noted 
Feb.  10. 

M<I.,  Sparrows  Point — Tentative  plans  being  prepared  for 
purchase  and  improvement  of  plants  of  Pennsylvania  Steel 
Co.  and  Maryland  Steel  Co.  by  the  Bethlehem  Steel  Corpora- 
tion. 

M«I.,  Union  Bridge — Union  Bridge  Electric  Manufacturing 
Co.  plans  flour  mill.     Estimated  cost,  $15,000. 

Va.,  Baroroft — John  L.  Nicholas  contemplates  ice  plant  at 
Barcroft. 

Va.,  Money  Point — (Norfolk  post  office) — Plans  being  pre- 
pared bv  Gwathmev  Engineering  Co.  for  plant  for  Virginia 
Hide  and  Fur  Co.     Estimated  cost,   $500,000.     Noted  Jan.   20. 

Va.,  Suffolk — Press  reports  state  E.  I.  Du  Pont  de  Nemours 
&  Co.,  Wilmington,   Del.,   contemplates  plant  at  Suffolk. 

W.  Va.,  Birch  Run — Chalmers  Oil  and  Gas  Co.  contemplates 
building  plant.  William  L.  Haworth,  1517  Munsey  Bldg., 
Baltimore,    Md..   Pres. 

W.  Va.,  Evenwood — Raine  Lumber  Co.,  recently  incorpor- 
ated, plans  single  band  saw  and  planing  mill  on  Meadow 
River. 

\V.  Va.,  Fayetteville — Wilderness  Lumber  Co.  recently  or- 
ganized,   plans    to    build    plant. 

W.  Va.,  Logan — S.  B.  Robertson  contemplates  6-story  brick 
warehouse. 

VV.  Va.,  South  Charleston — Becker  Steel  Co.  of  America 
will  build  warehouse.     Estimated  cost,  $45,000. 

N.  C,  Charlotte — Christo-Cola  Bottling  Co.  contemplates 
establishing  plant.  W.  L.  Walters,  Richmond,  Va.,  inter- 
ested. 

N.  C,  Hickory — Flagler-Gonzales  Cigar  Co.  plans  to  build 
factory  at   Hickory.      F.   J.   Flagler,    interested. 

N.  C,  Mt.  Airy — Mt.  Airy  Furniture  Co.  will  build  addition 
to  plant. 

N.  C,  Mt.  Holly — Adrian  Manufacturing  Co.,  recently  in- 
corporated with  capital  of  $300,000.  will  build  cotton  yarn 
mill.  C.  E.  Hutchison  and  associates,  Mt.  Holly,  inter- 
ested. 

S.  C,  Anderson — (Gluck) — Contract  will  soon  be  awarded 
for   2-story,    50xl00-ft.   addition   to  warehouse   of  Gluck    Mills. 

S.  C.  Greenville — Seidenberg  &  Co.  plans  addition  to  plant 
at  Greenville. 

S.  C,  Greenville — C.  M.  W^ing  Granite  Quarries  will  build 
plant   with   daily   capacity   of   15,000   bricks. 

S.  C  Orangehiirs — E.  S.  Bruner  and  W.  C.  Wolfe.  Orange- 
burg, George  W.  Bailev,  Paterson,  N.  J.  and  T.  V.  Hill,  Em- 
poria, Va.,  interested  in  organization  of  company  to  establish 
veneer   plant.      Estimated  cost,   $50,000. 

S.  C,  Roysters — (Columbia  post  office) — I'lans  prepared  for 
machine  shops  for  Southern  Ry.  B.  Herman,  1300  Pennsylvania 
Ave.,   Washington,   D.   C,   Ch.   Engr. 

S,  C,  Spartanburg- — Plans  being  prepared  by  J.  E.  Sirrine. 
Arch  Greenville,  for  2-storv,  60xl25-ft.  hosiery  mill  for  H.  W. 
Kirbv,  Willinmston,  and  associates.  Estimated  cost,  $50,000. 
Noted  Feb.   17. 

r;a..  Atlanta— Plans  being  prepared  by  S.  D  Trowbridge, 
522  Grant  Bldg..  Atlanta,  for  2-story,  lOOxllO-ft.  reinforced- 
concrete  warehouse  for  T.  J.  Munro. 

Go.,  Augusta — Bids  will  soon  be  received  by  G.  Lloyd 
Preacher  Arch  ,  cotton  compress  and  warehouse  system  for 
Augusta 'warehouse  and  Compress  Co.  Estimated  cost,  $250,- 
000.     Noted   Feb.   10. 

Ga  Bainhridge — J.  D.  Chason  and  associates  organizing 
company  with  capital  of  $200,000  to  establish  packing  plant. 
Estimated    cost.    $150,000. 

Ga.,  Brunswick — Glynn  Ice  Co.  plans  to  rebuild  plant  re- 
cently destroyed  by  fire  with  loss  of  $17,000. 

Ga..  Columbus  —  Plans  prepared  for  2-story,  75xlOO-ft. 
garage  to  be  occupied  bv  Georgia  Automobile  Exchange. 
Estimated   cost,    $10,000. 

Ga.,  Gainesville — M.  E.  E.  D.  Motor  Co..  will  build  garage 
and  display  room  at  Gainesville. 


Bridges  Smith,  Mayor, 
plans    to    establish 


Ga..  Macon — City  will  build  garage 
J.   J.  Gaillard,   City   Engr. 

Ga.,     .Montexnma — W.     T.     Christopher 
soap   factoiy. 

Ga.,  Savannah — American  Specialty  Co.,  recently  Incorpor- 
ated, contemplates  |)lant  at  River  and'  Williamson  St. 

Ga.,  Snnannah — Lumber,  Tie  &  Timber  Vulvanizing  Co., 
New  York.  N.  Y.,  contemplates  lumber  drying  plant  at  Savan- 
nah.    D.  K.  Fish,  Jr.,  interested. 

Kla.,  ^liaml — Charles  L.  Briggs  and  James  Warr,  Haverhill, 
Mass.,    will    build    warehouses   at   Miami. 

Fla.,  Wauchula — A.  Alvarez,  Tampa,  contemplates  build- 
ing   cigar    factory. 

-Ala.,  Birmingham — W.  G.  Baldwin  Candy  Co.,  Roanoke, 
Va.,    conteinplates    building    plant   at    Birmingham. 

.\ln..  Mobile — Plans  being  prepared  for  sawmill  for  Lindsey 
Land   and  Lumber  Co.   Maitin   Lindsey,    interested. 

I>a.,  Lake  Charles — C.  G.  Guild  &  Co.  having  plans  pre- 
pared   for   bakery   on    Ryan   St. 

I.a.,  Slidell — Morgan  &  Schneider  will  build  warehouse  and 
install  spur  track  at  Slidell. 

'I'enn.,  riiattanoogn — -Plans  prepared  for  additions  to  plant 
of   Davis   Hosiery   Mills.      Estimated    cost,    $150,000. 

Tenn.,  Chattanooga — Plans  prepared  by  W.  H.  Sears  for  3- 
story  garage  at  613  Broad  St.  for  Southern  Auto  and  Supply 
Co.      Estimated   cost,    $16,000. 

Tenn.,  Cleveland — Ocoee  Woolen  Mills,  recently  incorpor- 
ated,  plans   2-story.   60xl00-ft.   factory.      W.    H.    Durkee,    Mgr. 

Tenn.,  Knoxville — Atlantic  Ice  and  Coal  Corporation,  At- 
lanta, Ga.,  plans  6-storv,  100xl70-ft.  ice  and  cold  storage  plant 
at    Knoxville.      Estimated    cost,    $100,000. 

Tenn.,  Memphis — Contract  will  soon  be  awarded  for  1- 
story  div  kiln  for  DcSoto  Hardwood  Flooring  Co.  Esti- 
mated cost  between  $15,000  and   $20,000. 

Tenn.,  Nashville — Noel  &  Co.  will  build  7-story,  80x80-ft. 
addition  to  cold-storage  plant. 

Tenn.,  Shelbyville — H.  L.  Woosley,  Shelbyville,  and  W.  A. 
Frost.   Athens,   Ala.,   plans  cotton   yarn   factory  at  Shelbyville. 

Tenn.,  Soddy  —  Richmond  Hosiery  Mills,  Rossville,  Ga., 
plans    1-story,    50xl00-ft.   mill   at    Soddy. 

Ky.,  Louisville — Moran  Flexible  Steam  Joint  Co.  will  build 
4-story   factory.      Estimated   cost,    $15,000. 

Ohio,  Cincinnati — Bids  will  be  received  by  Board  of  Hospi- 
tal Commissioners,  until  Mar.  10  for  alterations  and  addi- 
ticms  to  laundry,  power  house,  kitchen  building  and  glass 
house  of  Cincinnati  Tuberculosis  Hospital,  Lick  Run.  E.  L. 
Kennedy,    Clk. 

Ohio,  Cleveland — Bids  will  be  received  about  Mar.  15  for 
1-storv.  132xl52-ft.  garage  and  stables  for  Adams  Express 
Co.,  333  Superior  Ave.,  N.  W.  Estimated  cost,  $50,000.  Noted 
Feb.  10. 

Ohio,  Cleveland — (Official) — Bids  will  be  received  until  Mar. 
5  bv  Buichard-Roberts-Wales  Co..  Engr.,  504  Swetland  Bldg., 
for  factory  at  East  3Sth  St.  and  I^akeside  Ave.  for  Ajax  Man- 
ufacturing  Co.      A.   B.    Roberts,   Vice-Pres.      Noted   Feb.    10. 

Ohio,  Cleveland — Plans  being  prepared  for  6-story,  125x400- 
ft.  warehouse  and  freight  terminal  for  Cleveland  &  Youngs- 
town  R.R.  Co.  Estimated  cost,  $600,000.  W.  A.  Pease,  235 
Superior   Ave.,   Ch.   Engr. 

Ohio,  Clevelonfl — Revised  plans  being  prepared  by  E.  F. 
Gibbons.  Arch..  510  Erie  Bldg.,  for  3-story  addition  to  plant 
of  Independent  Towel  and  Supply  Co.,  1S20  Central  Ave.  Es- 
timated   cost,    $25,000.      Noted    Dec.    30. 

Ohio,  Cleveland — Preliminarv  plans  being  prepared  by  H. 
T.  Jefferv.  Arch..  408  Vnion  Bldg.,  for  1-story,  92x230-ft.  gar- 
age for  Henry  P.  Oster,  10550  Euclid  Ave.  Estimated  cost, 
$30,000. 

Ohio,  Cleveland — Plans  being  prepared  by  A.  C.  Wolf,  Arch., 
401  Swetland  Bldg.,  for  1-story,  132xl32-ft.  garage  and  stable 
for  Taber  Ice  Cream  Co.,  Payne  Ave.  and  East  35th  St. 
Estimated  cost,   $25,000.     Noted  Oct.   14. 

Ohio,  Cleveland — Harrv  C.  Walker  plans  2-story  dairy 
plant  at  Lorain  Ave.  and  West  90th  St.  Estimated  cost,  $15,- 
000.  Christian,  Schwartenberg  &  Gaede,  1900  Euclid  Ave., 
Cleveland.   Arch. 

Ohio,  Davton — Ohio  Parfav  Co.  will  establish  plant  at  1110 
East  5th  St..  Madiiver.      Estimated  cost,  $20,000. 

Ohio.  East  Liverpool — Plans  prepared  by  C.  D.  Cooley  Co., 
Arch.,  Centu'-v  Bldg.,  Pittsburgh,  for  3-story,  28xS5-ft.  ice 
cream  plant  for  Crystal  Bottling  Co.  Estimated  cost,  $20,000. 
Noted  Feb.   24. 

Ohio,  St.  Bernard — Bowker  Chemical  Co.  will  improve  plant. 
Estimated    cost.    $10,000. 

Ohio,  Toledo — Preliminary  Tilans  being  prepared  by  A.  C. 
Bishop,  Arch..  418  Citizens  Bank  Bldg.,  for  1-story  ice  plant 
for  Toledo  Ice  Delivery  Co. 

Mich,.  Holland  - —  Brownwall  Engineering  and  Pulley  Co. 
contemplates  2-storv,  50xl00-ft.  factory.  Estimated  cost, 
$25,000.      F.   A.   Wall,   Mgr. 

Mich.,  Manistee — Manistee  Manufacturing  Co.  will  build  an 
addition    to   its   plant. 

Mich.,  Port  Huron — Henry  and  Louis  Goldman  will  build 
warehouse   on    Michigan   Ave. 

III.,  .Argo — Contract  will  soon  be  awarded  for  1-story,  16Sx 
272-ft.  plant  for  Elgin  Motor  Car  Corporation,  68  West  Mon- 
roe St.     Estimated   cost,   $50,000.     Davidson  &  Weiss,   Arch. 

III.,  Lockport — Plans  being  prepared  by  Charles  W.  Web- 
ster, Arch.,  309  Cutting  Bldg.,  Joliet,  for  2-story,  60xl25-ft. 
addition  to  plant  of  Northern  Illinois  Cereal  Co.  Estimated 
cost,  $20,000.     Noted  Feb.  24. 

III.,  Springfield — (Official) — Bids  will  soon  be  received  by 
State  Live  Stock  Commissioners  for  1 -story  rendering  plant. 
Estimated  cost.  $25,000.  J^mes  B.  Dibelka,  5th  Ave.,  Chi- 
cago, Arch.     Noted  Jan.  20. 

Wis.,  Algoma — Reid,  Murdoch  &  Co.,  Chicago,  111.,  plans 
warehouse  and  cold-storage  plant  at  Algoma. 
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win.,  .4  iiOko -I.iuikIiiiIi-  I.umiIici'  Co.  IuivImk  IiIiuih  i>i'i'imi'<'(l 
for  Miiw  Mini  iiliuiliiK  nilllM  iinil  iiowcr  pliiiit.  I..  K.  KiiUrr, 
Dililiiiili,    N'lif    i'li-H. 

\\  U..  Ilciitcr  Diiiii  KxbiM't  ('lii'lHtlan.  Ituriictt.  roiiti'inplati'H 
:;-Nt<'r.\.    lllxMi    ri.    (.'.aiMHf    aiul    iipalr    m1ii>i>    at    Iti-avcr    ham. 

Win..  llrloU  riiiMM  lu'lUK  propaiiil  fur  2-  iir  :i-Mloiy.  riil.\ 
100-n  piiiiniiK  ami  piilillHliiiin:  plant  for  Dall.v  N.'Wh  I'lih- 
lUhliiK    C...      I>avlil    H.    WuilhliiKti.n.   (i.n.    Mm. 

W  In.,  liclolt  CariliiiT  Maclilni'  ('i>  plaiiH  (!Oxt'>U-fl.  aildilloii 
to  plant  at    Utloll.      L.    Waldo  'I'liompHon,   S.i'y. 

Win.,  lOiiii  «'liilr««  -IthlH  will  .s(ion  lie  rocolVfd  1).V  Mooicm  Hi 
nunfoKl.  I'dusillt,  Kn«r.,  10  South  1, a  Salle  St..  Chicago.  111.,  lor 
ool<l-Ntoia«<-  plant  and  warrluniMi-  for  il.  Cary  &  Son,  107 
ISnlloway   St.,   Kau  (Malro.      K.Mtlniati'd  t-oHt.   $f.ri,000. 

■WU.,  <;r«'cn  liny-  IManH  boiwn  prcpareil  l>y  W.  K.  lU'ynoldH. 
Arch..  10!i  South  nth  St..  for  ^-slory,  lOxSO-ft.  addition  to 
KUram-    of    l.ut-ia    liros.    Motoi-    Car    Co.,    L'lN    North    Adani.M    St. 

WIm..  lliirlford  -I'lan.s  liilnn  prepared  hy  llohert  A.  MesH- 
mor  .Si  Uro.s  .  Areh.,  100  1  Maji'stli-  Hldn..  Milwaukee,  for  fac- 
tory and  aiUllfion  to  Mhopa  of  KlH.sel  Motor  Car  Co.,  Hart- 
ford. 

Win..  I.n  Vtohmv — rian.s  holnK  prepared  by  V.  Ij.  I'age, 
lOn^r..  fii:)  Whitman  St..  UooUford,  111.,  for  4-8tory,  60x2U0-ft. 
and  L'-stoiv,  lOxll'o-ft.  faetorv  for  L,a  Croase  Rubber  Mills  Co. 
A.    P.    Kunli.  ilea.    MKr.      Noted    I'V-b.    21. 

>\l»_  Mni^tlowor — I'lans  belnK  prepared  for  TSxH.'i-ft. 
machini'  .shop  ami  foundry  for  Wisconsin  Aluminum  Foundry 
Co.,   UUh  and  Franklin  St.     H.  Dalwld,  C.en.  Mur.     Noted   K<Oj.  3. 

Win..  MllHuukfi- — Claus  Automatic  Caa  Cock  (^o.,  2(101  Vliet 
St  .  purihaseil  .site  on  Kcefe  .Ave.  and  plans  1-atory  foundiy 
and    macliiiie  .shop.      Kslimated   cost,    $20,000. 

>Ms.,  ^Ill«niikef  -I'reliminary  plans  beinR  prepan  d  for 
addition  to  plant  of  Kempsniith  Manufacturing  Co.  I'aul 
Thomas.   Secy.,   Treas.   and   Gen.   Mgr. 

\\\h.,  Mllwniiki-r — Plans  beiuM;  prepared  by  Armand  1) 
Koch.  Arch..  1021  Wells  Bids.,  for  2-story,  140x200-ft.  plant 
for  Wisconsin  Iron  and  Wire  Works.  1S6  East  Water  St. 
Estimated  cost,  $.'50,000.  Bids  will  be  received  about  Mar.  20 
for  same.     George  H.  Norris,  Pres.     Noted  Jan.   20. 

Wis..  Itml.sbur;: — Townsend.  Kinney  &  Metcalf  Co.  con- 
templates  2-story,    CGxSO-ft.    sarage   and    repair   shop. 

WU.,  Stevens  Point — Automatic  Cradle  Manufacturing  Co. 
plans  3-story,  S3xl50-ft.  addition   to  factory. 

Wis.,  West  Allls — Plans  lieing;  prepared  by  Charles  L.  Les- 
ser, Arch..  r>S9  71st  Ave.,  for  garage  and  machine  shop  at 
51st  and  National  Ave.  for  Carter  Auto  and  Machine  Co.,  537 
66th   Ave.     John   M.   Carter.   Pres. 

loiva,  nes  .Moines — Bids  will  be  received  until  2  p.m..  Mar. 
S,  for  general  contract  for  12-storv,  68xl33-ft.  newspaper 
and  office  building  for  Register  &  Leader.  I'roudfoot,  Bird 
&    Rawson,    SIO   Hubbell  Bldg.,   Arch. 

Io»'n.  DiikiKiue — A.  A.  Cooper  Wagon  and  Buggy  Co.  plans 
warehouse.      Estimated    cost,    $150,000. 

lawn,  Mnson  City — Mason  Citv  Mill  Work  Co.  plans  2-story, 
60xl00-ft.   factory  at   1st  and  Jackson  St. 

Iowa.  Sioux  City — Chi-cago,  St.  Paul,  Minneapolis  &  Omaha 
Rv.  contemplates  improving  shops  at  Howard  and  22nd  St. 
Estimated  cost,  $60,000.  H.  Rettinghouse,  St.  Paul,  Minn., 
Ch.  Engr. 

Iowa.  Siou.x  Citv — Plans  prepared  for  2-story.  75xl40-ft. 
garage  tor  F.  J.  Preszler,  2514  Pierce  St.  Estimated  cost.  $20,- 
000.       F.    K.    Colby,    510    Davidson    Bldg.,    Arch.      Noted    Feb.    3. 

Iowa.  Webster  City — Algona  Ice  Cream  and  Candy  Co. 
plans    2-story    factory.      Estimated   cost,    $20,000. 

Minn.,  Dulutli — Bids  will  soon  be  leceived  by  Kelly  & 
Williams,  Arch.,  402  First  National  Bank  Bldg..  for  2-story, 
50xlS0-ft.  factory  for  Hugo  Manufacturing  Co..  310  West 
2nd   St.     Estimated  cost,   $25,000.     Noted  Feb.  24. 

Minn.,  Gaylord — Bids  will  soon  be  received  for  2-story,  50x 
80-ft.  garage  and  machine  shop  for  Mueller  Bros.  Estimated 
cost,  $12,000.  W.  D.  MacLeith,  Fulton  Bldg.,  St.  Paul,  Arch. 
Noted  Feb.   17. 

Minn.,  Minneapolis — Plans  being  prepared  by  C.  A.  Boehme, 
Arch.,  for  6-story  warehouse  at  Minneapolis  for  Maytag  Manu- 
facturing Co.,   Newton,    Iowa. 

Minn.,  Minneapolis — Minneapolis.  St.  Paul  &  Sault  Ste. 
Marie  Ry.  contemplates  grain  elevator.  C.  N.  Kalk,  317  2nd 
Ave.,    Ch!    Engr. 

Minn.,  St.  Paul — Contract  will  soon  be  awarded  for  plant 
on  Roberts  St.  for  Foot,  Schulze  &  Co.  Estimated  cost, 
$400,000.      Noted    Jan.    13. 

Minn.,  St.  Paul — Bids  will  soon  be  received  by  Hartford  & 
Hausler.  Arch.,  1611  Pioneer  Bldg.,  for  4-story,  50xl50-ft. 
factory  for  Maendler  Bros.,  42  East  3rd  St.  Estimated  cost, 
$50,000.      Noted   Feb.    3. 

Minn.,  St.  Paul — Minnesota  Furnace  Supply  Co.  purchased 
site  at  Rice  and  Pennsylvania  Ave.  and  plans  to  build  factory. 

Minn.,  St.  Paul — National  Checking  Co.,  198  West  4th  St., 
plans    factory    on    Chestnut    St.      Estimated    cost,    $15,000. 

Minn..  St.  Paul — Van  Paper  Supply  Co.,  East  3rd  and  Min- 
nesota  St.,    contemplates   warehouse.      Estimated   cost,    $50,000. 

Kan..  Ft.  Scott — Franklin  Ice  Co.  contemplates  ice  plant. 
Estimated  cost,   $20,000. 

Kan.,  Topeka — Bids  will  soon  be  received  for  blacksmith 
shop  for  Atchison,  Topeka  &  Santa  FS  Ry.  Estimated  cost, 
$70,000.  C.  F  W.  Felt,  Railway  Exchange,  Chicago,  111., 
Ch.  Engr. 

Kan..  Topeka — Plans  being  prepared  by  John  F.  Stanton. 
Arch  Smith  Bldg.,  for  2-story,  75xl50-ft.  factory  to  be  leased 
by  Lux  Mercantile  Co.,  210  Kansas  Ave.  Estimated  cost, 
$45,000. 

Neb.,  Schuyler — Farmers  Elevator  Co.  plans  grain  elevator 
at    Schuyler. 

Mont.,  Red  Lodge — Neithammer  Bros,  contemplated  factory 
in    spring. 

Mo.,  Hannibal — Bids  \vin  soon  be  received  for  2-story, 
75x85-ft.     garage     at     9th     St.     and     Broadway     for    Thomas    L. 


Ander.Moii.  l':.Mlliinited  i-oHt,  $15,00(1.  .M  S.  Martin,  Hiinnibal 
TrtiHt     lildK.,    Arch. 

Mo.,  KniiHnH  CKy- -Plans  being  prepared  bv  J.  C.  Sunder- 
land. KaiiMa.s  Cllv.  for  H-Htory,  9()xH2-rt.  |>rlntlng  plant  for 
l!nnl-l''lel(li.i-     l-rlnllng    Co.       lOMllmat.-d    comI,    $75,000. 

Mo.,  KniiNMM  City  Wilson  W.  .VIar(|UlH  will  build  warelioUHC 
.inil    olllce    bnlldlnK    to    be    occuiiled    by    11.    W.    MarijulH    UooIIiik 

Mo.,  KiinHnw  City — Missouri  Interstate  I'npor  Co.  plans  II- 
story,  70xM2-ft.  factory  anil  warehouse,  (j.  1.  Tomiiklns,  112 
We.Ht     laih    St..    <ii'n.    Mgr. 

Mo.,  Marloiivlllp — Plnns  being  prepared  for  3-Btory  cold- 
Hlorane  pl.int  for  Marlon vIlle-Logan  Cold  Storage  Association. 
KHtlmaled  coHi.  $10,000.  J.  L.  Heckenllvely,  Landers  Bldg.. 
Sprlnnll.ld.    Arch. 

Slo.,  .Me»lr»  i'ress  rep<irts  state  A.  I'.  Oreen  Fire  Hiick 
Co.  will  bnilil  4  additional  factories  to  plant.  Katlinated 
<-osl,    $20,0(10. 

Mo.,  IMorlli  KunNas  fity — Contract  will  soon  be  awarded 
for  1-alory  facloiy  for  C.  K.  Cook  I'aint  Co.  Smith,  Rea  & 
Lovitt,    FInanet'    Bldg.,    Kansas  City,   Arch. 

Mo.,  St.  I.oulM  Plana  being  prepared  by  Clymer  &  Drlsch- 
ler.  Arch.,  Walnwrlght  Itldg.,  for  2-storv,  50xl53-ft.  storage 
house   for  Charles  C.    liltlel,    300  North  (liiind  St. 

Mo.,  St,  I.ouIh — I'lans  being  prepared  by  William  B.  Ittner. 
Arch..  9th  jind  Lix'ust  St.,  for  2-story  factory  for  Fred  Medarl 
M.mufactui  ing  Co.,  3535  iJe  Kalb  St.  ICatlmated  cost,  $40,000. 
Noted   Jan.    27. 

Mo.,  si.  I.ouIn — St.  Louis  Independent  Packing  Co.  will 
build  5-.story,  120x1 70-ft.  addition  to  plant.  Estimated  coat, 
$100,000. 

Mo.,  St.  l/ouis — T.  M.  .Sayman  Soap  and  Toilet  Co.  will  buibl 
4-stoiy    factoiy.      I'^stimated   cost,    $50,000. 

Mo.,  South  St.  .loseiih-  Bids  will  soon  be  received  for  3- 
atory  waiflKJUsc  for  St.  Joseph  Cold  Storage  and  Warehouse 
Co.      lOsliniated    cost,    $125,000. 

Ark.,  Knyeltevllle — J.  H.  PliippK  Hardwood  Lumber  Co. 
will    improv('    plant. 

Ark.,  Iliiniburg  —  Clanton  Lumber  ('o.,  Shreveport,  La., 
plans  faclor.y   for  m;inufaeture    of  boxes  at   Hamburg. 

Ark.,  Hope — Dixie  Broom  Works,  recently  incorporated, 
plans    factory   at    Hope.      L.    W.    Rogers,    interested. 

Ark.,  IMashville — Acme  Milling  Co.  will  build  2-story,  40x50- 
ft.  and  50x75-ft.   mill.     W.  J.   Peppard,   Acting  Secy. 

Ark.,  Paragould — House  &  Meiser  Milling  Co.  reorganized 
as  House-Jones  Grain  Co.  will  build  flour  mill  and  grain 
warehouse. 

Tex..  Ileaiiniont — W.  C.  Tyrrell  organizing  company  to  es- 
tablish factory  for  manufacture  of  paint.  Estimated  cost, 
$30,000. 

Tex.,  Dallas — Alvin-Houston  Creamery  plans  to  establish 
creamery  at  Dallas.     John  J.   Nicholson,   Houston,  Gen.   Mgr. 

Tex.,  DeKalb — JI.  Risinger,  Nashville,  Ark.,  contemplates 
ice  and  electric-light   plant  at  DeKalb. 

Tex.,  El  Paso — Press  reports  state  R.  M.  Dudley  plans 
warehouse  on  West  Overland  St. 

Tex..  KI  Paso — Contract  will  soon  be  awarded  for  2-story, 
120xl20-ft.  factory  at  Oregon  and  Overland  St.  for  Howard, 
Rankin  &  O'Fallan  Co.,  St.  Louis,  Mo.     Estimated  cost,  $40,000. 

Tex..  Ft.  Worth — Ft.  Worth  Elevators  Co.  will  build  ad- 
dition to  grain  elevator. 

Tex.,  Galveston — Bids  will  soon  be  received  for  addition  to 
warehouse  of  Texas  Star  Flour  Mills.  Estimated  cost,  $20,000. 
A.   J.   Bellis.   Galveston,   Arch. 

Tex.,  Hillsboro — T.  J.  Burdette  is  organizing  company  to 
build   creamery   and    ice   cream    plant. 

Tex.,  Houston — Cheek -Neal  Coffee  Co.  plans  addition  to 
plant.      Estimated   cost,    $100,000. 

Tex.,  Marlin — W.  S.  Boyd,  Rogers,  Ark.,  plans  creamery 
and  ice  cream  factory  at  Marlin. 

Tex.,  Marlin — Marlin  Commercial  Club  plans  to  establish 
knitting   mill.      Estimated   cost,   $30,000.      A.   C.   Connolly,   Secy. 

Tex.,  Waco — Plans  being  prepared  by  M.  W.  Scott  &  Co. 
for  improving  plant  of  Cooper  Grocery  Co.  Estimated  cost, 
$30,000. 

Okla.,  Bartlesvillc — Larkin  Packer  Co.  will  build  plant  on 
East   Grand    Ave. 

Okla.,  Oklahoma — Williamson-Halsell-Frasier  Co..  West  1st 
St.,  plans  addition  to  plant.  Estimated  cost,  between  $50,000 
and   $60,000. 

Colo..  Denver — Bids  will  soon  be  received  by  William  Cowe, 
Arch,  508  Mack  Bldg..  for  3-story,  50xl33-ft.  garage  and 
sales  building  for  Vasso  Chucovitch.  Estimated  cost,  $40,- 
000. 

Idaho.  Pocatello — James  Patton  will  build  1-story  ware- 
house.     Estimated   cost,   $10,000. 

Ore.,  Portland — Long  Fruit  Pror.uce  Co.  plans  to  build 
plant.      Estimated   cost.    $100,000.      F.   A.   Long,    Pres. 

Calif.,  Los  Angeles — Bulkley-Rider  Tractor  Co.,  Main  and 
18th  St..  plans  to  construct  factory  with  capacity  of  12  trac- 
tors per   day. 

Calif.,  Los  Augele.s — Pacific  Electric  Ry.  plans  barns  and 
shops  in  spring  at  Vineyard  Station  for  Western  Division; 
Covina  Junction  for  Eastern  Division;  6th  and  Alameda  St. 
for  Southern  Division.  G.  E.  Pillsbuiy,  Los  Angeles,  Ch. 
Engr. 

Que.,  Cap  Magdeleine — St.  Maurice  Paper  Co.  plans  factory 
in  spring. 

aue.,  Coatlcook — Warrior  Fabric  Co.  plans  to  enlarge  plant. 
E.   F.  Tomkins,  Mgr. 

One.,  Montreal — Canada  Car  and  Foundry  Co.,  120  St.  James 
St.,  will  rebuild  foundry  and  machine  shop  recently  destroyed 
by    fire. 

Ont.,  Hamilton — Automobile  Owner's  Association.  108  King 
St.,    W^.,    will    build    garage. 
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Ont.,  St.  ThoniaN — St.  Thomas  Pure  Milk  Co.  will  build 
plant.      Estimated    cost.    $10,000.      Alexander    Anderson.    Mgr. 

Out.,  Stratford — McLairan  Furniture  Manufacturing  Co.,  93 
Trinity  fet.,  will   Ijuild   addition   to   factory   in   spring. 

Out.,  Toronto — Sheet  Metal  Products  Co.  of  Canada,  199 
Kiver  St.,  plans  addition   to  factory  at  Toronto. 

Out.,  \V«-IIaud— Plans  l)olnK  prepared  for  extension  of  plant 
and  installation  of  open  hearth  furnaces  for  Canadian  Steel 
foundries.      Kstiniated   cost,    $100,000. 

Man.,  Winnipeg' — Pids  will  soon  be  received  for  120x225- 
ft.    warehouse    for   T.    Katon   Co.,    Ltd.      Estimated   cost,    $300,- 

.„  ??!!'*;:    KeKina— H.    G.    Smith,    Ltd.,    contemplates    4-story, 
40xl20-ft.    warehouse    at    Proad    and    6th    St. 

BidM  In   anil   C'ontraotN   Awarded 
N.    H.,    Hanooc-k — Contract    for    2-story,     44xll8-ft.    storage 
building   with    44x7.'".-ft.    wing    for    Dartmouth   College   award- 
ed   to    H.    P.    CUMMINGS    CONSTRUCTION    CO.,    Ware,    Mass. 
Estimated    cost,    $40,000. 

MaHN.,  Boston — Colonial  Roaltv  Trust  Co.,  30  State  St., 
awarded  contract  for  2-story.  110x240-ft.  garage  to  BOYD  & 
BERRY,  11  Grampain  Way,  Dorchester.  Estimated  cost, 
$100,000. 

Mass.,  Boston — (Roxbury) — Contract  awarded  to  RAMS- 
DELL  &  LITTLEPIELD.  34  School  St..  Boston,  for  plant  for 
Fenway  Breweries  Co.,  89  Conant  St.,  Roxbury. 

MaHX.,  Bo.ston — (Allston) — C<mtract  for  5.'3xl40-ft.  addition 
to  Three  Field  Garage,  Commonwealth  Ave.  awarded  to  .Mc- 
NEIL   CONSTRUCTION   CO.,   Boston. 

Mass.,  Chicopee  Falls  ^  Contract  for  6-atory,  95xK,0-ft. 
factory  for  Fiske  Rubber  Co.  awarded  to  FRKD  T.  LEY  & 
CO.,   INC.,   499   Main  St.,   Springfield.     Estimated  cost,   $100,000. 

Mass.,  Springfield — John  A.  Murphy  Co.  awarded  contract 
for  2-story,  75xl34-ft.  factory  on  Shillingford  St.  to  FRED  T. 
LEVY   CO.      Estimated   cost,   $40,000. 

Mass.,  Springfield — Contract  for  4-storv,  60xl66-ft.  garage 
for  Smith  Carriage  Co.,  Park  St.,  awarded  to  A.  E.  STEPHENS 
CO.,   Springflt'ld.     Estimated  cost,  $100,000. 

Conn.,  Hartford — Contract  for  4-storv,  75xl90-ft.  factory 
for  Colt'.<?  Patent  Fire  Arms  Manufacturing  Co.  awarded  to 
ABERTHAW  CONSTRUCTION  CO.,  27  School  St.,  Boston,  Mass. 
Noted  Oct.   28. 

IV.  Y..  Bingliamton — General  contract  awarded  to  A.  E. 
BADGLEY,  37  Chenango  St.,  for  3-storv,  r.8x90-ft.  bakery  for 
Russell   Spaulding,    90   Oak   St.      Estimated   cost,    $18,000. 

N.  Y.,  Buffalo — All  bids  received  for  2-storv,  70xl20-ft. 
factory  for  Buffalo  Pattern  Works  rejected.  Estimated  cost, 
.$25,000.     Noted  Jan.  13. 

N.  Y.,  New  York — (Borough  of  Manhattan) — General  con- 
tract awaided  to  POTTERTON  BROS.,  215  West  2Sth  St., 
for  2  storage  buildings  for  M.  Groh's  Sons,  Inc.,  238  West  2Sth 
St.      Estimated   cost,   $10,000.     Noted    Feb.   17. 

N.  Y.,  IVew  York — (Borough  of  Manhattan) — Contract  for 
2-story,  55xl4(l-ft.  factorv  for  John  E.  Smith's  Sons  Co. 
awarded  to  TURNER  CONSTRUCTION  CO.,  11  Broadway. 

N.  Y.,  Syracuse — Contract  awarded  to  D.  W.  GALLAGHER, 
1606  South  Geddes  St.,  for  1-story,  50x250-ft.  warehouse  for 
Crouse   Hinds   Co.,    Wolf  and    7th   St. 

N.  J.,  Camden — Contract  for  warehouse  for  Crane  &  Co., 
Chicago,  111.,  awarded  to  H.  E.  GRAU  CO.,  1707  Sansom  St., 
Philadelphia,   Penn.,   at   $45,000. 

N.  J.,  Klixalteth — Contract  awarded  to  M.  BYRNES  BUILD- 
ING CO.,  We.sttield  Ave.,  for  1-story,  70xl60-ft.  storehouse 
lor  Barrett  Manufacturing  Co.,  South  1st  St. 

fi.  J.,  Klizalieth — Home,  Scrymiser  Co.,  Communipaw  Ave., 
Jersey  Citv,  awarded  contract  for  1-  and  4-storv.  40xl01-ft. 
»ind  170xl91-ft.  factorv  to  H.  B.  BEST  CO.,  52  Van'derbilt  Ave., 
New   York,    N.    Y.      Estimated   cost,    $60,000. 

N.  J.,  Riverside — (Official) — William  F.  Taubel,  Inc.,  award- 
ed contract  for  3-storv  mill  to  HUGH  B.  MILLER,  Edgewater 
Park.     Estimated   cost,    $25,000. 

N.  J.,  WatsessiuK — (Official) — Westinghouse  Lamp  Works 
will  build  4 -story  addition  to  plant  by  day  labor.  Noted 
Feb.  17. 

Penn.,  Pliilndelpliia — Contract  for  8-story  reinforced-con- 
crete  addition  to  ]ilaiit  of  Baldwin  Locomotive  Works  at  18th 
and  Hamilton  St.  awarded  to  S.  W.  MARKS,  Cleveland,  Ohio. 
Estimated  cost,  $.')iiO,(iOO. 

Penn.,  Philadelphia — Contract  awarded  to  HERMAN 
VOIGT,  1251  North  2Sth  St..  I'hiladelphia,  for  plant  at  Wayne 
Ave.  and  Juniata  St.  for  Midvale  Ice  Co.  Estimated  cost, 
$30,000. 

Peun.,  Philadelphia  —  Contract  awarded  to  IRWIN  & 
LEIGHTON,  1200  Cherry  St.,  for  10-story.  145xl52-ft.  rein- 
foi  ced-concrete  warehouse  at  Delaware  Ave.  and  Chestnut 
St.    for   Charles   J.    Webb    &   Co.      Estimated   cost,    $500,000. 

Penn.,  Pittsburgh — General  contract  awarded  to  FET/5ER 
WINGER  CO.,  Bessemer  Bldg.,  for  2-story,  100x223-ft.  seivice 
building  for  Packard  Motor  Car  Co.,  Detroit,  Mich.  Estimated 
cost,   $200,000. 

Penn.,  Wilkes-Barre  —  Contract  for  2-story  addition  to 
factory  of  Smith  &  Clark  awarded  to  A.  D.  THOMAS,  370 
South   Main   St.      Estimated  cost,   $18,000. 

Del.,  Wilniington— Contiart  awarded  to  FRED  A.  HAVENS, 
845  North  19th  St.,  Philadelphia,  Penn..  at  $40,000  and  $30,000 
respectivol.v,  for  lumber  storage  building  and  blacksmith 
shop  for  Harlan  &  Hollingworth  Co. 

Md.,  Baltimore — Canton  Co.,  Commerce  and  Water  St., 
awarded  contract  for  2-storv  warehouse  at  2339  Boston  .St. 
to  CHARLES  L.  STOCKHAI^SEN  CO..  National  Marine  Bank 
Bldg.,    Baltimore.      Estimated   cost.    $19,000. 

Mil.,  Baltimore — Contract  awarded  to  CONSOLID.\TED  EN- 
GINEERING CO.,  243  Calvert  Bldg..  Baltimore,  for  2-stoiv, 
77x85-ft.  garage  at  Mar\lnnd  and  Mt.  Royal  .\ve.  for  Wil- 
liam H.  Marcus,   525  E(iuitable  Bldg.     Noted  Dec.  2. 

3Id.,  Baltimore  —  Mid-City  Garage  and  Motor  Supply  Co. 
awarded  contract  for  reinforced-concrcte  garage  .ind  repair 
shop  at  27-31  South  Charles  St.  to  COGSWELL-KOETHER  CO., 
406  Park   Ave.      Estimated  cost,  $75,000.     Noted  Jan.   13. 


Md.,  Baltimore — Paye  Bus  Co.,  1728  North  Charles  St. 
awaided  contract  for  2-story  garage  at  27  East  North  Ave.  to 
ARTHUR    h\    WEST,    15    East   Fayette   St.,    Baltimore. 

Md.,  Baltimore — Shawinigan  Electro-Products  Co.  awarded 
contract  to  GUAUANTEE  CONSTUUCTION  CO.,  140  Cedar  St., 
New  York,  N.  Y.,  for  40xl50-ft.  and  60x70-ft.  factory. 

Md.,  Ilagerstown — Hamilton  EstiUe  awarded  contract  for 
5-story  Industrial   building  to  GEOItGE  13.  McWOLF. 

Va.,  I.ynehburK — (Official) — Contract  for  2-storv,  60x148- 
ft  warehouse  for  Lynehl)Uig  Cotton  Mill  Co.  awarded  to  C.  W. 
WOMACK  &  CO.,  Lynchburg,  at  $20,588.     Noted  Feb.  17. 

Va.,  Norfolk — Swift  &  Co.,  Chicago,  111.,  awaided  contract 
t?J^JJ^^^"*'-^*^-  f^o''!  storage  plant  to  CONSOLIDATED  E.N'GI- 
NEERING  CO.,  Calvert  Bldg.,  Baltimore,  Md.  Estimated  cost, 
$25,000. 

Va.,  Klehmond — Contract  for  3-storv,  44xl31-ft.  garage  on 
Broad  St.  for  William  H.  and  G.  M.  Schwartzschlld.  2nd  and 
Broad  St.,  awarded  to  J.  T.  WILSON  CO..  Mutual  Bldg.,  Rich- 
mond.     Estimated   cost,    $20,000. 

Va.,  Itonnoke — Citizens  Ice  Co.  awarded  contract  for  cold- 
storage  warehouse  to  JOH.N  F.  BARBAUR  &  SONS,  Roanoke. 
Estimated  cost,  $80,000.     Noted  Oct.  28. 

N'.  C,  Hamlet — Seaboard  Air  Line  Rv.  awarded  contract 
for  7  buildings  and  repair  shops  to  YORKE  &  COBB,  Raleigh. 
Estimated   cost,   $150,000. 

S.  C,  Charleston — Contract  awarded  to  SIMONS-MA YRANT 
CO.,  Charleston,  for  134x266-ft.  warehouse  for  Middleton  & 
Co.      Estimated    cost,    $20,000. 

(ia.,  .\uKusta — Swift  &  Co.  awarded  contract  for  cotton 
seed  oil  mill  to  W.  W.  GItlFFIN  CONSTRUCTl(3N  CO.,  At- 
lanta.      Estimated    cost,    $200,000.      Noted    Jan.    20. 

tia.,  Columbus — (Official) — Contract  for  2-storv,  130x1  30-ft. 
syrup  refinery  for  Hardaway  Cargill  Co.  awarded  to  SOUTH- 
ERN FERRO-CONCRETE  CO.,  Atlanta,  at  $32,796.  Noted 
Feb.    10. 

Pla.,  .lacksonville — Contract  awarded  to  FLORIDA  ENGI- 
NEERING AND  CONSTRUCTION  CO.,  Jacksonville,  for  build- 
ing for  automobile  and  merchants  exhibits  at  First  Florida 
Automobile   Show. 

Fla.,  Pensaoola — Citizens  &  Peoples  Mortgage  Co.  awarded 
contract  for  garage  to  FULGHUM  CO.,  Pensacola.  Estimated 
cost,    $10,000. 

Ala.,  tiadsden — (Official) — Alabama  Co.,  Birmingham,  will 
build  addition  to  plant  at  Gadsden  by  day  labor.  Noted 
Feb.  17. 

Ala.,  Huntsville — I.  Schiffman  &  Co.  awarded  contract  for 
garage  and   showrooms   to   BAXTER  BROS. 

Tenn.,  Jackson — Illinois  Central  Railroad  Co.  awarded  con- 
tract for  shops  to  JOSEPH  E.  NELSON  &  SONS,  118  North 
La  Salle  St.  A.  S.  Baldwin,  135  East  11th  I'l..  Chicago,  111., 
Ch.  Engr. 

Tenn.,  Memphis — Belgium  Dry  Cleaning  Co.  awarded  con- 
tract for  2-story  factory  to  W.  P.  HALE,  Osceola,  Ark.  Esti- 
mated  cost,    $10,000. 

Tenn.,  Bids-eviile — (Lynchburg  post  office)^Standard  Pro- 
cessing Co.  awarded  contract  for  factorv  to  CHANDLER  & 
CAMPBELL,    Chattanooga.      Estimated    cost,    $11,000. 

Ohio,  Akron — General  contract  for  storage  building  for 
Klages  Coal  and  Ice  Co.  awarded  to  JOHN  CRISP  &  SONS, 
Akron.      Estimated   cost,    $22,000.      Noted   Feb.   24. 

Ohio,  Cincinnati — Belvins  Auto  .Sales  Co,  awarded  con- 
tract for  2-story,  65xll2-ft.  garage  and  salesroom  to  LEIBOLD 
GOTT  BUILDING  CO.,  510  Gwynee  Bldg.  Estimated  cost,  $25,- 
000.      Noted   Feb.    17. 

Ohio,  Cincinnati — General  contract  awarded  to  FRANK  W. 
FOLZ  &  CO..  Dayton  and  Freeman  St.,  for  2-  and  3-storv, 
40x70-ft.  dairy  plant  for  J.  H.  Fielman,  2517  Vine  St.  Esti- 
mated   cost,    $25,000. 

Ohio,  Cleveland — Cleveland  Twist  Drill  Co.,  Hamilton  Ave. 
and  East  49th  St..  awarded  contract  for  2-storv,  32x90-ft.  ad- 
dition to  factory  to  GEORGE  A.  RUTHERFORD  CO.,  2160 
East  28th  .St.     Noted  Feb.  24. 

Ohio,  Cleveland — General  contract  awarded  to  JOHN  DON- 
NELLY CONSTRUCTION  CO.,  1471  East  55th  St.,  for  l-story, 
4fixl67-ft.  addition  to  factorv  of  Kilbv  Manufacturing  Co. 
Estimated  cost,  $15,000. 

Ohio,  Marion — Contract  awarded  to  FRANK  J.  HARRUFF, 
278  Forest  Ave.,  for  1-story,  60xl65-ft.  garage  for  A.  A. 
Starner,    271    South    Main    St.      Estimated    cost,    $10,000. 

Ohio.  Toledo — American  Plumbers  Supply  Co.  awarded  con- 
tract for  2-story  warehouse,  office  building  and  show  rooms 
to  H.  J.  SPIEKER  CO.     Estimated  cost.   $125,000. 

Ind.,  Kokomo — Contract  for  1-storv,  80xl40-ft.  machine 
shop  for  Superior  Machine  Tool  Co.  awarded  to  C.  L.  SAND- 
ERS,  Kokomo.     Estimated  cost,   $15,000.     Noted  Feb.   17. 

Mich.,  Battle  Creek — Michigan  Carton  Co.  will  build  1- 
story,  109xl20-ft.  factory  by  day  labor. 

Mich.,  Detroit — National  Can  Co.  awarded  contract  for  3- 
story,  62x92-ft.  factory  to  CULBERTSON  &  KELLY.  814  Ford 
Bldg. 

Midi.,  (irand  Rapids — Contract  awarded  to  HAI'^SER, 
0WI':N  &  AMES,  Michigan  Trust  Bldg.,  for  2-storv,  80xl50-ft. 
a<l(lition  to  plant  of  Steel  Furniture  Co.  Estimated  cost, 
$15,000.     Noted   Feb.   17. 

Mich.,  Holland — General  contract  awarded  to  L.  KARDUS 
for  4-story,  3Sx84-ft.  addition  to  factorv  of  DePree  Chemical 
Co.,  133  West  Washington  St.     Estimated  cost,  $20,000. 

III.,  Chicaeo — Contract  awarded  to  G.  F.  MEYMER,  127 
North  Dearborn  .St.,  for  additions  to  warehouse  for  George  J. 
Cooke  Co.,   30  North  Green  St. 

III.,  Chlcauro — General  contract  awarded  to  PETER  OLSEN 
CO..  19  South  La  Salle  St.,  for  5-storv,  50x70-ft.  warehouse 
for  S.   S.   David.      Estimated  cost,   $40.00().     Noted  Jan.   27. 

III.,  Chicago — Contract  for  masonrv  for  2-storv  factorv  for 
John  H.  Rosberg,  2028  Rice  St.,  awarded  to  E.  CLAYSON. 
1307  North   Harding  Ave. 

III.,  Clearing — Smith  Form-A-Truck  Co.  awarded  contract 
for  1-story,  150x200-ft.  plant  to  TTNION  CONTRACTING  CO., 
53  West  Jackson  Blvd.     Noted  Feb.   3. 
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win.,  MllwnukPF — Contract  for  ]-«toiy.  Uixno-fl.  khihK" 
ami  niiiiliiiu-  shop  on  Noi'th  Avo.  for  Cottlnli  IIuiiiiiil'I  uwarduil 
to   U.    L.    |{i'I.HliiK<  r  Co. 

loHn,  Miiiix  ♦•|»>  -Tiickabcrry-Alliii  Itt-nlly  Co.,  20ri  I'oiirl 
St.,  iiwiir.l.-il  .•..iitiurt  to  KlllOD  J.  Slih/JtACM  for  n-Hlory. 
l(i(i\l(Mi-|'t  wiui'lioiiHe  at  ^I'll  and  Wall  St.  10Htiiiiatv<l  coot, 
il,'.lt.O(i((.       Notril    l''lll.    21. 

M«..  Jopllii-  -N'l'riiB  t,"oitoii  iiwarilcd  contract  for  1iii)xl20- 
ft.    KaruK"'    to    I'JllLIl'    AUNDI.K.       KHilniatc.l    coNt,    $15,0(10. 

Mil..  KiiiiNnii  C  llj  Contract  nwnrdcil  to  IJOoN'AIU)  <'i>N- 
STItrCTUIN  CO..  ChlcaKo.  111.,  for  fi-8tory  plant  for  VVUlys- 
Ovcrlnnd  Co.,  Toledo.  Ohio.  Hutlnmted  cost.  $250,000.  Noted 
noc.    ".). 

Mo..  St.  I.nulM— nianton  Mnnufacliirln»f  Co.  awarded  con- 
tract for  10-storv  factory  to  C!.  HAUTMANN,  ClienikiU  UUIk. 
.N'otoil   .Ian.    1.1. 

'IVx.,  DiilliiH — Sniltli'.-*  Tec  Crcatn  Co.  awarded  contract  for 
2-storv.  r.OxSO-ft.  factory  to  HKDHICK  CON.STUUCTION  CO. 
IC.xtlmatod   cost.    $10,000.      Noted    Keli.    2. 

T«'x.,  «;iiIv«>!<ton— Houston  Ice  an<l  BrewlnK  Co.  awarded 
contract  for  12sxH0-ft.  plant  to  JOHN  KGKItS,  Oalvcston. 
Estimated    co.Mt,    Jlil.OOO. 

Tex.,  ^liirMliiill — Texa.s  &  Paclflc  Uy.  awarded  contract  for 
shop.s  to  FRANK  MOOS.  Marshall.  C.  H.  Chaniberlln,  Dalla.*!. 
Ch.    Kimr.      Noted    Pec.   2S. 

Tex..  Sun  .\iilonlu — Contract  awarded  to  AMERICAN  CON- 
STUT'CTION  CO..  Hoii.ston.  for  roundhoune  and  .shops  for  In- 
ternational &  Great  Northern  Rv.  Kstiniatid  cost  between 
$300,000  and  $400,000.  o.  II.  Crittenden,  603  Mason  Bldg., 
Houston.   Ch.    KnKr.      Noted    I'Vh.    24. 

Oklii..  ChlokiiNha — Contract  for  trarnRe  for  Kezia  Des- 
conibcs  restate  awarded  to  LISLE-DUNNING  CONSTRUCTION 
CO. 

Okln..  Kniil. — B.  J.  Mitchell  awarded  contract  for  bakeiy  to 
T.  H.  EVERETT,  Enid.  Estimated  cost.  $15,000.  Noted 
Dec.   2. 

CiiUf..  Kiirekn — (OfHcial) — Contract  for  shop  at  fith  and  C 
St.  for  Municipal  Water  Hepartment  awarded  to  ELSIMORE 
&  JACOBS.  431  C,  St.,   Eureka,  at  $11,629.     Noted  Feb.   10. 

Cnlif..  I.o.s  AiiKelpN — Contract  for  4-story  furnitlire  fac- 
tory at  22d  St.  and  Santa  Fo  Ave.  for  Van  Vorst  and  Bernian 
Co. "awarded  to  LOS  ANGFLES  I'LANING  MILL  CO.,  Los  Ange- 
les.     Estimated   cost.   $60,000.      Noted   Dec.   30   and   Jan.   20. 

«»iit..  I.liidNiiy — T.  Hodgson,  9  Tecumseh  St.,  Orillia,  will 
build  chemical  plant  at  Lindsay  by  day  labor.  Estimated  cost, 
$60,000.      Noted    Jan.    27. 

Out.,  New  Toronto — Brown  Copper  and  Brass  RoUinK  Mills 
Co.  awarded  contract  for  factory  to  TOMS  CONTRACTING  CO., 
LTD.,  Toronto.     Estimated  cost,  $25,000. 

Ont..  Tliorohl — (Official)  —  Ontario  Paper  Co.,  I^td.,  will 
build  sulphite  i)Iant  bv  dav  labor.  Estimated  cost,  $200,000. 
Warren  Curtis,  Jr.,  Mgr.     Noted  Feb.  17. 

Ont..  Toronto — Contract  for  addition  to  plant  of  Canada 
Metal  Co.  awarded  to  TOMS  CONTRACTING  CO.,  LTD.,  To- 
ronto.     Estimated    cost,    $15,000. 

B.  C  VaneoHver — General  contract  for  4-story,  125x130- 
ft.  addition  to  plant  of  .\merican  Can  Co..  535  Railway  St., 
awarded  to  DOMINION  CON.STRUCTION  CO.,  509  Richards  St. 
Noted    Dec.    16. 

FEDERAL.  (JOVER^MKNT  AV  ORK 
Proposed    AVork 

N.  Y..  New  York — Conduit  and  Wiring  System,  etc. — Bids 
will  be  received  bv  James  A.  Wetmore,  Act.  Superv.  Arch., 
Treasurv  Dept..  Washington.  D.  C.  until  3  p.m..  Mar.  27,  for 
conduit  and  wiring  system  and  liprhting  fixtures  for  pure  food 
and  drug  laboratories  at  U.  S.  Appraiser's  Stores. 

Penn.,  Pliilndelphin — Rip  Rap — Bids  will  he  received  by 
Lighthouse  Inspector.  Philadelphia,  until  2  p.m..  Mar.  15,  for 
furnishing  and  depositing  800  tons  large  rip  rap  at  Ship  John 
Shoal  Light  Station,  Delaware  Bay. 

n.  r.,  AVashin.ston — Pumps — Bids  will  be  received  at  office 
of  U.  S.  Reclamation  Service,  Washington,  until  2  p.m..  Mar. 
S,  for  furnishing  2  pressure  pumps,  each  of  30  gal.  capacity 
per  min.      (See  adv.) 

D.  r..  AVashincton — Sulphate  of  Alumina — Bids  will  be  re- 
ceived at  U.  S.  Engineer  Office,  Room  305,  Southern  Bldg., 
\\'ashington,  until  noon.  Mar.  6,  foi-  furnishin.g  and  deliver- 
ing 400  tons,  25%  more  or  less,  sulphate  of  alumina.  (See 
adv.) 

Ohio,  Cleveland — Breakwater — Bids  will  be  received  at  U.  S. 
Engineer  Office.  Cleveland,  until  noon,  Mar.  24,  for  rubble 
mound   break^vater  at   Conneaut  Harbor. 

Mich.,  Detroit — Dredging — Bids  will  be  received  at  U.  S. 
Engineer  Office.  337  Federal  Bldg..  Detroit,  until  noon,  Mar. 
24,   for  dredging  ship  channel  in  Lake  St.  Clair,  Mich. 

X.  D.,  Valley — Post  Office — Bids  will  be  received  by  James 
A.  Wetmore,  Act,  Superv.  Arch.,  Treasury  Dept.,  Washing- 
ton, D.  C,  until  3  p.m.,  Apr.   6,   for  U.   S.  post  office  at  Valley. 

Mont.,  Harlem — Building,  Etc. — Bids  will  be  received  by 
Cato  Sells,  Comr.  of  Indian  Affairs,  Washington,  D.  C.,  until 
2  p.m..  Mar.  22.  for  heating  plant,  laundry,  etc.,  at  Ft.  Bel- 
knap School,  Harlem. 

-  Bids  In  and  Contracts  Awarded 
N.  Y.,  New  York — Dredging — Bids  were  received  Feb.  10  for 
dredging  in  New  York  Engineer  Corps  District,  Raritan  Bay, 
as  follows:  Morris  &  Cummings  Dredging  Co.,  17  State  St., 
New  York,  16i'.c.  per  cu.yd.  scow  measurement;  Coastwise 
Dredging  Co.,  Norfolk.  V?..,  19c.  per  cu.yd.;  P.  Sanford  Ross, 
Inc.,    277   Washington   St.,   Jersey   City,   N.  J.,    27c.    per   cu.yd. 

Penn.,  Pittsburgh — Power  House — Bids  were  received  Feb. 
17  for  extension  to  power  house  in  connection  with  Experi- 
ment Station,  Bureau  of  Mines,  Pittsburgh,  from  George  B. 
Wills  &  Co..  101  Park  Ave.,  New  York,  N.  Y.,  at  $84,615.  and 
George  Hogg  Co.,  Keystone  Bldg.,  Pittsburgh,  at  $88,000. 
Noted   Feb.   3. 

Ma.,  Indian  Head — Buildings — Bids  were  received  Feb.  19 
for  (A)  alterations  to  Building  No.  172,  (B)  extending  Build- 
ing No.  166,  Naval  Proving  Grounds,  Indian  Head,  as  follows: 


(.\),  Item  1,  I'Htlniated  outside  price  for  addlllons  and  aller- 
iitlons  loniplete,  Item  2,  per  centum  cost  of  work  for  which 
lilildi-i'  a^reeM  to  perform  work.  Specially  l^uKlneerlng  Co., 
I'hlladelphla,  Penn,  (1)  |2S,.S00;  (2)  35'/,;  J.  H.  Nolan  Con- 
Mtrnctlon  Co.,  WiishlnKton,  1 1.  ('.,  (1)  $24,152,  (2)  5",;  J  L. 
Robinson  Const  ruci  Ion  Co.,  Haltlnwire,  Md.,  (1)  $32,102,  (2) 
10',,  ;  (H)  .1.  H.  Nolan  Construction  Co..  $2,;179,  .1.  L.  Iloblnson 
Construction  Co.,  $l,40s.  Hidden  &  Eulur,  Baltimore,  $2,335. 
Noted    Jan,    27. 

IV.  <■..  U'limlnKton — Conduit  and  Wlrlnw: — Contract  for  con- 
duit and  wlilriR  system  In  U.  S.  post  otilci-  at  Wilmington 
awardc-d  to  CARROLL  ELECTRIC  ('O.,  Washington,  I).  C,  at 
$4,225.       Noted    Keh.    3. 

Fin.,  Key  West  Buildings — Contract  for  constructing  sur- 
geon's aiKl  attendant's  iiuarti'rs  and  morgue  at  U.  H.  Marine 
Ilosi>ltal,  Key  West,  .iwarded  to  M.  L.  HOLLADY,  Greensboro, 
N.  ('.,  at  $22,120.      Noted  Jan.  6  and   Feb.   3. 

Mwnt.,  <;ronl  Fnlls-  -Bridge — Conlr:ict  for  highway  and  pipe 
bridge  for  Sun  Itivi-r  Irrigation  Project  neiir  Great  Fails 
awarded  to  DJ';S  MOINES  BRIDGE  AND  IRON  WORK.S,  Des 
.Moines.    Iowa,   at    $9,000. 

Mo.,  M«kerly — Post  Office — Contract  for  U.  S.  post  office 
at  Moberly  jiwarded  to  ORIGINAL  CABINET  CO.,  Evanslon, 
111.,   at   $31,450. 

Arl/..,  I.eiipp — Btillding — Bids  were  received  Feb.  21  for 
.-iddilions  to  stone  dormitory  at  Leui>i)  School  as  follows:  Her- 
m.'ui  F.  /illmer,  Albu(iuer(|ue,  N.  M.,  $19,672;  Thomas  W.  Hall, 
I'armington,  N.  M.,  $18,740;  W.  D.  Lovell,  Minneapolis,  Minn., 
$17,600.      Noted   Feb.   3. 

(•A.\Ai,S,    DITCIIrOS    AND    litRK^ATION 
I'roposed    Work 

Mans.,  BoMtun — (Chailestown)  —  Dredging — Bids  will  be  re- 
ceived by  Diiectors  of  port  of  Boston,  40  Central  St.,  Boston, 
until  noon.  Mar.  6,  for  dredging  in  Mvstlc  River,  Charlestown. 
Noted    under    Boston    Feb.    24.      (See   adv.    Feb.    24    issue). 

Mass.,  lioNton — (East  Boston)  —  (Official) — Reclamation  of 
Flats — Bids  will  be  received  by  Directors  of  Port  of  Boston, 
49  Central  St.,  until  noon,  Mar.  6,  for  recli^mation  of  flats  in 
East    Boston.      (See   adv.   Feb.    24   issue). 

IV.  \.,  .\lUany — Baige  Canal  Work — Bids  will  be  received 
until  noon.  Mar.  7,  by  W.  W.  Wotherspoon,  State  Supt.  Pub. 
Wks..  Albany,  for  improving  Chadakoin  River  known  as 
Chautauqua  Lake  Outlet  in  Jamestown.  Estimated  cost, 
$89,252. 

N.  Y.,  Albany — Barge  Canal  Work — Bids  will  be  received 
until  noon.  Mar.  7,  by  W.  W.  Wotherspoon,  State  Supt.  of 
I'ub.  Wks.,  Albany,  for  foot  bridge  from  north  and  south  walls 
of  Lock  No.  3  on  Cayuga  and  Seneca  Canal.  Estimated  cost, 
$4,001. 

N.  C,  Bayboro — Drainage — Pamlico  County  plans  to  drain 
about   9,000   acres.      Estimated   cost,    $30,000. 

N.  C,  Kingston — Drainage  —  T'lans  being  prepared  for 
draining  about  25,000  acres  near  Core  Creek. 

S.  C  Marlon — Drainage — Cat  Fish  Drainage  District  con- 
templates bond  issue  of  $400,000  for  drainage  of  Catfish  Creek. 

fia.,  Monroe — Drainage — Cornish  Creek  Drainage  District 
plans   drainage   system. 

Ky.,  Clay — Drainage — E.  G.  Thompson  and  W.  I.  Cook  in- 
terested in  pro.ject  to  construct  4  mi.  public  ditch  to  drain 
about  10,000  acres  of  land  near  Clay.     Estimated  cost,   $15,000. 

Ohio,  Bellefontaine — Ditch  Improvement — Press  reports 
state  Commissioners  of  Logan  County,  Rellefontaine,  Shelby 
County,  Sidne.v,  and  Auglaize  County.  Wapakoneta,  plan  to 
improve  Muchinippi   Creek   Ditch.      Estimated   cost,   $16,000. 

Ohio,  Canton — Dredging — See  item  under  "Streets  and 
Roads." 

'Ohio,  AVapakoneta — Ditch — Bids  will  be  received  until  Mar. 
4  for  Meyer  Ditch  in  Auglaize  County.     F.   C.  Keuthan,   Engr. 

F.  C.    Langhorst,    Counl.-    Audr. 

Ohio,  AVooster — Drainage- — Plans  being  considered  for 
establishing  Killbuck  Valley  Conservancy  District  for  drain- 
ing Killbuck  Valley.     A.  D.  Wooster,  interested. 

Ind.,  Plymouth — Ditch — Bids  will  be  received  until  2  p.m.. 
Ma'-.  4.  bv  Arthur  W.  Thomson,  County  Surv.,  for  Joseph  D. 
Heiser  Ditch. 

Ind.,  I'ortland — Ditch — Contract  will  soon  be  awarded  for 
Isaac  Hahn  Ditch.  Estimated  cost,  $8,555.  L.  O.  Bergman, 
County   Surv. 

Ind..  Willvale — (Brem  post  office) — Ditch — Surveys  being 
made  for  Tuesberg  Ditch,  30  mi.  long.  Ditch  will  start  at 
Nickle  Plate  Bridge  and  follow  old  reclamation  ditch  to  Porter 
County.      E.   G.    Dunn,    Michigan    City,    Engr. 

Ind.,  ■Winchester — Ditch — Ditch  Commissioners  of  Randolph 
and  Darke  Counties  plans  to  straighten,  widen  and  deepen 
Mississinewa  River. 

Mieh.,  Sandusky — Drainage — Bids  will  be  received  until 
Mar.   28  by  County  Drain  Commissioner  for  Flint  River  Drain. 

III.,  Cairo — Drainage — L.  T.  Berthe  appointed  engineer  to 
supervise  construction  of  levee  and  drainage  work  for  Dog- 
Tooth  Bend  Drainage  and  Levee  District  in  Alexander  County. 
Noted   Nov.   4. 

III.,  Hahnatnan — Ditch — Bids  will  be  received  until  2  p.m.. 
Mar.  4.  by  Drainage  District  No.  2  at  office  of  Carl  Sheldon, 
Sterling,    for    ditch,    25,685    cu,yd.    excavation. 

111.,  Pittsfield — (Official) — Drainage — Bids  will  soon  be  re- 
ceived by  Commissioners  of  Sny  Island  Levee  and  Drainage 
District  for  372,525  cu.vd.  levee  work  in  Kizer  Creek,  Pike 
Countv.  Estimated  cost  $52,000.  E.  J.  Chamberlain,  Engr. 
Noted    Feb.    10. 

AVis.,  Dover — Drainage— Bids  will  be  received  until  10  a.m., 
Mar.  11,  bv  Commissioners  of  Norway  and  Dover  Drainage 
District  for  tile  drains.  Ditch  No.  11,  etc. 

Wis.,  Kdgerton — Ditch — Preliminary  plans  prepared  for 
ditch    requiring    about    13.000    ft.    of  open   and   tile   work.      W. 

G.  Kirchoffer,    Madison,    Engr. 

Iowa,  Clarinda — Ditch — Contract  will  be  awarded  in  April 
by  County  Auditor  for  ditch.     A.  F.  Van  Sandt,   Engr. 

Iowa,  Ft.  Dodge — Drainage — Supervisors  of  Webster  and 
Humbolt  counties  contemplate  joint  drainage  district. 
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Iowa,  (iarnor- — (Otlicial) — Bids  will  be  received  by  Board  of 

Supervisors  oC  Hancoclc  County  until  Mar.  7  for  work  in 
Drainage  Districts  Nos.  58  and  63.  Kstimated  cost.  $30,000  and 
$11,000,  respectively.  W.  S.  Bemis,  Jr..  Graner,  Eng.  Noted 
Feb.   17. 

Iowa,  Onawa — Ditch — Contract  will  soon  be  awarded  for 
Maple    Valley    Ditch.      Estimated    cost,    $2G,000. 

Minn.,  .VIexnndria— Ditches — Bids  will  be  received  until  10 
a.m.,  Mar.  9,  by  C.  H.  Jensen,  Audr.  liouglas  County,  for 
Judicial   Ditches  Nos.    3  and   4. 

Minn.,  Illiic  lOartli — Ditch — Bids  will  be  received  until  1:30 
p.m.,  Alai.  11,  liy  J.  L.  Herrinn,  Audr.  Faribault  County,  for 
Judicial  Ditch  No.   11.     Noted  Feb.   17. 

Minn.,  Diiliith — Ditch — Thomas  F.  McGilvray,  Engr.,  will 
make  preliminary  surveys  ol'  County  Ditch  No.   7. 

Minn.,  Uedwood  I<'allN — Ditches — Bids  will  be  received  until 
Mar.  8  by  L..  P.  Larson,  Audr.  Redwood  County,  for  County 
Ditches  Nos.  23  and  32  and  Judicial  Ditch  No.  16.  Estimated 
cost,   $26,i>80.     Noted  Feb.   10. 

Kan.,  Lawrence — Drainage — Citizens  of  Clinton  and  Kan- 
waka  Townships  contemplate  establishing  drainage  district 
to  start  at  each  line  of  Clinton  Township  and  extend  to  west 
line    of   Kanwaka   Township. 

Kan.,  Silver  Lake — Drainage — Shawnee  County  defeated 
$34,500  bond  issue  tor  appro.ximately  4,000  ft.  of  bank  revet- 
ment on  Kaw  Biver  Drainage  District.  C.  H.  Scholes,  Man- 
hattan, Engr.     Noted  Feb.  17; 

IVeb.,  Grayson — Ditches — Paul  E.  Wuthier  plans  ditches  in 
wet  and  marshy  land  in  northwest  Nebraska. 

Mo.,  CbarleNtou — Drainage — Bonds  for  $30,500  sold  for 
cleaning  out  channel  of  old  Fish  Lake,  Drainage  District  No. 
31,    Mississippi    County. 

.\rk.,  Karl — Drainage — Bonds  for  $110,000  issued  for  work 
in  Drainagt^  District  No.  8.  M.  C.  Pearce,  C.  E.  Lewis  and  J. 
F.  Fogleman,  Comrs. 

Te.x.,  Bay  City — Drainage — Citizens  defeated  $47,000  bond 
issue  for  drainage  and  levee  purposes  for  Buckeye  District. 

Tex.,  Me.VIIen  —  Drainage  —  Louisiana-Rio  Grande  Canal 
System  plans  to  issue  $350,000  bonds  for  improvements. 

Okla.,  Okmulgee — Drainage — Deep  Fork  Drainage  District 
being  organized  to  drain  Deep  Fork  bottom  lands. 

iV.  M.,  .Vlliiiquerque — Irrigation — Antelope  Valley  Irriga- 
tion District  plans  to  improve  system  in  spring  by  raising 
Dam   No.   2    10-ft.,   etc. 

Idaho,  Caldwell — Reclamation — Project  being  considered 
for  reclamation  of  about  5,000  acres  between  Caldwell  and 
Notus.     H.  A.  Griffiths,  County  Atty.,  interested. 

I'tah,  Ogden — Surveys  completed  for  drainage  district  of 
Hooper  and  I'lain   City  in  Weber  County. 

AVa.sh.,  I'aNoo — Irrigation — A.  J.  Elrod,  Pres,  of  Chamber  of 
Commerce,  retained  E.  G.  Hopson,  Consult.  Engr.  United 
States  Reclamation  Ser.,  to  prepare  preliminary  report  and 
estimates  of  irrigating  73,500  acres  of  land  for  irrigation 
district  now  being  formed. 

AVaxh..  Sequini — Drainage  —  Plans  being  prepared  by 
Thomas  Watson.  410  (ilobe  Block,  for  irrigating  14,000  acres 
of  land  in  Hapi'v  VaUev  Irrigation  District.  Estimated  cost, 
$100, ono.      Otto  Sindars,   Pres.   of  Dist. 

AVn.sh.,  Taoonia — Irrigation — Press  reports  state  plans  pre- 
pared for  ii  ligation  of  26,000  acres  on  prairie  south  of  Tacoma. 
J.   B.  Hawthorne,   interested. 

Ore.,  Ontario— Irrigation — Steps  being  taken  for  organiza- 
tion of  irrigation  district  to  irrigate  Warm  Springs  section. 
P.  J.   Gallagher,   Ont.,   interested. 

Calif.,  .\nder.son — Irrigation — Anderson -Cotton  wood  Irriga- 
tion District  sold  $400,000  bonds  for  irrigation  work. 

Calif.,  Bakersfield — Irrigation — Oak  Creek  Land  and  Water 
Co.  applied  to  State  Water  Commission  for  2,809  miner's  in. 
of  water  from  Oak  Creek  in  Kern  County.  Estimated  cost, 
$600,000. 

Calif.,  Fresno — Irrigation — Omega  Mutual  Water  Co.,  re- 
cently incorporated,  plans  to  install  pumps  and  pipe  lines  to 
irrigate  land  of  San  Joaquin  Valley  Farm  Land  Co.  M.  H. 
Hellman,    interested. 

Calif.,  La  Mesa — Irrigation — La  Mesa.  Lemon  Grove  & 
Spring  Valley  Irrigation  District  applied  to  State  Water  Com- 
mission for  100.000  miners'  in.  of  flood  waters  and  5,000  in. 
of  natural  flow  of  San  Diego  River.  District  plans  to  con- 
struct dam  and  reseivoir  at  lower  end  of  El  Cajon  Valley  and 
irrigate   about   15.000   acres.      Estimated   cost,    $1,232,000. 

Calif.,  I/ON  Angeles — Dredging — Board  of  Harbor  Commis- 
sioners applied  to  U.  S.  Engineers  Office  for  permission  to 
dredge,  for  d<'pth  of  30  ft.,  a  distance  of  Los  Angeles  Harbor. 

Calif.,  San  Diefso — Dam — John  E.  Covert,  Engr.,  Sweetwater 
Co..  estimates  cost  of  repairing  concrete  dam  on  Sweetwatsr 
River  at   $100,000. 

Ont.,  London — Drainage — Plans  being  prepared  by  F.  W. 
Farncomb,  Edge  Block,  London,  for  drainage  work  in  East 
Williams,  McGillivray  and  Stephen  Townships.  Estimated 
cost,    $15,000. 

Ilid.s   In  and   Contracts  Awarded 

N.  Y.,  Allinnv — Barge  Canal  Work — Contract  for  complet- 
ing lock,  dam,  etc.,  at  May's  Point  under  Contract  No.  46-B 
awarded   to  SCOTT  BROS.,   Rome,   at  $277,348.     Noted  Jan.   27. 

jV.  v.,  Albany — Barge  Canal  Work — Bids  received  Feb.  16 
for  completing  canal  from  west  line  of  Wayne  County  to  east 
end  of  Contract  No.  23-A  at  Kings  Bend  under  Contract  No. 
63-A  as  follows:  State  Highway  Construction  Co.,  Beacon, 
$488,103-  Lathrop,  Shea  &  Henwood  Co..  Buffalo,  $532,267; 
Scott  Bros.,   Rome,   $537,791.     Noted  Jan.   27. 

N.  Y.,  ,\llinnv — Barge  Canal  Work — Contract  for  substruct- 
ure, superstructure  and  approaches  of  highway  bridge  over 
Mohawk  River  near  Little  Falls,  at  about  Barge  Canal  Center 
Line  Station  No.  4246,  under  Contract  No.  122  awarded  to 
THOMAS  LEONARD,   Saratoga,   at   $56,615.     Noted  Jan.   27. 

N.  Y.,  \lI>anT — Barge  Canal  Work — Bids  received  Feb.  24 
for  steel  plate  girder  bridge  over  Erie  Canal  at  Clinton  St.  at 


^\  hltesboro  from  M.  Fitzgerald,  Hooslck  Falls,  at  $9,471  ana 
E.  J.  Cunningham,  324  Mary  St.,  Utlca,  at  $11,038.  Noted 
Feb.   17. 

Iowa,  Ilirone — Drainage — Contract  for  cement  tile  for  Drain 
No.    125   awarded   to  ARTHUR   McHOSE.    Boone,   at   $19,000. 

Iowa,  Guthrie  Center — (Official) — Contract  for  35,775-ft.  of 
drain  tile  awarded  to  REDKIELD  BRICK  AND  TILE  CO.,  Red- 
Oeld,  at  $21,697.  foi-  tile  and  to  IIICXRV  HANSEN.  Gold- 
field,  at  $14,791,  for  labor.  L.  1.  Truax,  County  Audr.  Noted 
Feb.   3. 

Iowa,  JelTerson — Diainage  —  Contracts  for  drains  awarded 
as  follows:  WILLIAM  CONDON,  Drain  No.  114;  CONDON  & 
ROBINSON,  Drain  No.  115;  REDFIELD  BRICK  AND  TILE 
WORK.S,  Reddeld,  clay  tile;  AUGUST  MAL.MBURG.  laving  tile. 
S.    J.   Nelson,    Engr. 

Iowa,  Onawa — Drainage — Contract  for  Fetcher  Drainage 
District   awarded   to   E.   F.   QUACKENBUSH.      Estimated   cost, 

$5,000. 

Iowa,  Spencer — Drainage — Contract  for  tile  for  Drainage 
District  No.  33  awarded  to  CEMENT  PRODUCTS  CO.  at  $5,- 
716. 

Iowa,  AVehster  City — Ditch — Contract  for  Nelson  Drainage 
Ditch  in  Scott  and  Lincoln  Townships  awarded  to  RALPH  L. 
COX,   'Webster  City,   at  $13,674. 

Minn.,  Ilemldjl — Ditch — Contract  for  Judicial  Ditch  No.  35 
awarded  to  AUNE  &  ERICKSON,  Gatzke,  at  $7,500. 

Minn.,  Fairmont — Ditch — Bids  received  for  Judicial  Ditch 
No.  64  as  follows:  G.  E.  Gilbertson,  St.  James,  $14,254;  Min- 
nesota Pipe  and  Tile  Co.,  Mankato,  $13,432;  Cevlon  Cement 
Tile  Co.,  Ceylon,   $14,000.     S.   H.  Nolte,  County  Audr. 

Min.,  Grand  RniiidN — (Official) — Ditch — Contract  for  Ditch 
No.  4,  171/2  mi.  long,  awarded  to  MINNESOTA  DRAINAGE  CO., 
Beaudette,  at  $29,707.     Noted  Feb.   17. 

Minn.,  (jrand  KapIdH — (Ofllcial) — Ditch — Contract  for  Ditch 
No.  5  awarded  to  MINNESOTA  DRAINAGE  CO.,  Beaudette  .it 
$29,045.      Noted    Feb.    10. 

Minn.,  .Inc-kson — (Official) — Ditch — Contract  for  Judicial 
Ditch  No.  35  in  Jackson  Countv  awarded  to  CLYDE  A.  WALB, 
La  Grange,   Ind.,  at   $10,600.     Noted   Jan.   27. 

Minn.,  Princeton — Ditch — Contract  for  Countv  Ditch  No.  11 
awarded   to   AJAX   DREDGE   CO.,   Glensoe,   at   $5,950. 

Neb.,  darks — (Official) — Drainage — Contract  for  3  ditches, 
82.000  cu.yd.,  for  Merrick  County  Drainage  District  No.  1 
awarded  to  I.  I-:.  DOTY,  David  City,  at  12%c.  per  cu.yd. 
Donald  D.   Price,  Lincoln,   Consult.   Engr. 

.Vrk.,  McCrory — (Official )  — Drainage  —  Contract  for  main 
ditch  and  6  lateral  ditches,  2.000,000  cu.yd.  excavation,  for 
Bayou  de  View  Drainage  District  No.  1  awarded  to  GREAT 
NORTHERN  CONSTRUCTION  CO.,  Elkhart,  Ind.  Noted 
Feb.    3. 

Wash.,  Oak  Harbor — Drainage — Contract  for  dike,  embank- 
ment fill,  sluice  gates,  etc.,  for  Drainage  District  No.  3  awarded 
to  H.   COTTON   CO.,   Port   Angeles,   at   $16,000.      Noted   Feb.    10. 

Ore.,  Bend — (Official) — Irrigation — Contract  awarded  to 
HENF^Y  J.  KAISER  CONSTRUCTION  CO.,  Vancouver,  B.  C, 
at  $600,000  for  construction  of  Suttle  Lake-Grandview  Irri- 
gation project.  O.  Laurgaard.  Railway  Exchange  Bldg.,  Port- 
land,  Project   Engr.      Noted   Feb.    3. 

Ore.,  Medford — Canal  Improvements- — Rogue  River  Canal 
Co.  will  enlarge  canal,  build  10  mi.  extension  to  Hopkins 
Canal  and  other  improvements  hv  day  labor.  Estimated  cost. 
$250,000.     H.   B.   Stone,   Ch.   Engr.'     Noted   Nov.    11. 

Calif.,  San  Fernando— Irrigation — Board  of  Supervisors 
awarded  contract  for  3,000  ft.  of  54-in.  pipe  for  San  Fernando 
Valley  Irrigation  District  to  BAKER  IRON  WORKS,  Los 
Angeles,  at  $19,860. 

MISCELL.VNKOUS 
Proposed    AVork 

Mass.,  Beverly — Bath  House — Committee  will  recommend 
to  City  Council  an  appropriation  of  $25,000  for  municipal  bath 
houses  at  Dane  St.  Beach. 

Mass.,  Springfield — Fire  Alarm  System — Aldermen  appro- 
priated  $30,000   for  fire  alarm  system.      J.   J.   White.   Mayor. 

N.  Y.,  Cheektowngo — (Forks  post  office) — Elimination  of 
Grade  Crossing — Delaware,  Lackawanna  &  Western  R.R.  will 
eliminate  grade  crossings  in  spring.  Estimated  cost,  $400,000. 
G.   J.   Ray,   Hoboken,   N.   J.,   Ch.   Engr. 

N.  Y.,  Delhi — (Official) — Dairy  Barn — Bids  will  be  received 
by  William  H.  Maynard,  Pres.,  Bd.  of  Control,  until  Mar.  4, 
for   constructing   dairy   barn.      (See   adv.   Feb.   24    issue.) 

N.  Y.,  New  York — (Borough  of  Brooklyn) — -Comfoit  Sta- 
tion— Plans  prepared  bv  Trowbridge  &  .Vckerman.  62  West 
45th  St.  (Borough  of  Manhattan),  for  comfort  station  at  Ft. 
Hamilton  Park  for  Department  of  Parks.  Rajmond  Ingersoll, 
Conir.  Dept.  of  Parks. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Jlemorial  Foun- 
tain— Betsv  Head  Memorial  plans  fountain.  Estimated  cost, 
$12,000.  H.  B.  Herts,  354  5th  Ave.  (Borough  of  Manhattan). 
Arch. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official) — 
Freight  Shed — Bids  will  be  received  until  noon.  Mar.  10.  by  R. 
A.  C.  Smith,  Comr.  of  Docks,  Pier  ".\."  foot  of  Battery  PI.. 
North  River,  for  freight  shed  with  appurtenances  on  pier  at 
foot  of  West  46th  St.,  North  River,  Classes  1  and  2  under  con- 
tract   No.    1488.      Noted    Feb.    17. 

N.  Y..  New  York — (Borough  of  Manhattan) — (Official) — 
Station  Finish) — Bids  will  be  received  until  12:15  p.m..  Mar. 
9,  bv  Public  Service  Commission  for  First  District,  154  Nas- 
sau St.,  for  station  finish  work  on  7  stations  of  Broadway- 
Fourth  Avenue  Rapid  Transit  R.R.  Oscar  S.  Straus,  Chn. 
Pub.  Ser.  Com.  for  First   Dist. 

N.  Y.,  New  York — (Borough  of  Queens)  —  (Official) — Sta- 
tion Finish — Bids  will  be  received  until  12:15  p.m..  Mar.  9. 
bv  Public  Service  Commission  for  First  District.  154  Nassau 
St.  (Borough  of  Manhattan),  for  completion  of  station  finish 
for  Hunters  Point  Ave.  station  on  Quecnsboro  Subway  Rapid 
Transit  R.R.  at  4th  St.,  Van  Alst  and  Hunters  Point  .\ve. 
Oscar  S.  Straus,  Chn.  Pub.  Ser.  Com.   for  First   Dist. 
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N.  v..  MiiKiirii  l''allN'-I>(ick — lliiilior  Ailvl«oiy  CciniinlHHiuii 
cDtiMlilfi  hiM  i.rii.illvr  pliiiiH  fill-  iiiuiil('l|iul  ilocMt.  !•'.  S.  I'aik- 
hur8t.    L'll.s     l:iiM  I 

.\.  v.,  Ill^rrhcnil — IIiirl>or  IiiiprovoniontH — IlldB  will  bo  rc- 
ii'lvcil  until  noon.  Mar,  8.  by  W.  W.  WotluiBpoon,  Statu  Supt. 
I'lib.  W'ks.,  Albany,  I'ur  Improving  3  nil.  ol'  harbor  In  SuITolk 
I'onnty. 

N.  J.,  .\«>nnrk — Tnnni'l — lloaril  of  I'lilillc  WorkH  apiJiovixl 
plans  of  i-i'iin.sv  Ivania  U.K.  an<l  ril\  foi  icopnilnK  .\l<'<'h.'iiilc 
St.  Ihr.iUKh  «mI1  ami  imkUt  tintk.s  of  rc>iuiH\  1  vania  U.K.  I'Ih- 
tlnialiil  lusl,  $.S(l, (1(1(1.  A.  C.  Shaml,  Hioatl  St.  Station,  I'lilladol- 
phla,    I'onn..    C'li.    IOiiki. 

IM.  J„  'I'mitiin-  lOtinilnntlon  of  Oradu  (""lOMHlnKB — Iloaril  of 
Public  ITtlllty  ConiMilHHlonoi'B  orilorcd  I'onnHylvnnla  It.  It.  to 
<>llnilnati>  kciuIo  fiOM.slnjt  at  lOaHt  t'llnton  Ave.  lOHtlnmti'd  coMt, 
»SO.OO0.  A.  C.  Shanil,  Hioad  St.  Station.  I'hllndelphla,  I'cnn., 
I'll.   lOnKr. 

!V.  .1..  I'roiiton-  Subway — City  CoiuinlMslon  approved  planH 
I'm  .suUwas  for  I'rnM.sy Ivania  It. It.  near  Ni'W  Jcr.'fi'V  State  Hoh- 
intal.  i:stiiiiat>il  co.st,  !(;l  1(1,000.  Alexander  C.  Shand,  liroad 
SI  ,   I'hlladclpbla.    Ponn.,  Ch.   KuRr. 

IViiii.,  IliirrlMbiirK  —  Subway  —  City  Coinnil.SHloners  sub- 
niitti'd  ii'visril  iilan.s  to  I'lnnsylvanla  It. It.  for  cnlarninK  .Mar- 
kot  St.  Subway.  i;.-itlnialod  co.st.  IflSO.OOO.  A.  C.  Shand,  Itroud 
St.    Station,    I'hllail.-lphla,   Ch.    Knur.      Noted    Keb.    ^^^l. 

Priin..  I'lilliulcliihin — Harbor  Ininrovi-nienls — Cltv  Council 
authorized  expenditure  of  $S7.00(1  of  State  funds  for  iniprov- 
liijr   harbor  and   construetinfr   municipal    pier   at    McKean   St. 

IVnii.,  U'llkfN-llnrro — Fence — lUd.s  will  be  received  until 
noon.  Mar.  10.  by  .lo.seph  1).  Scbuler.  Supt.  of  Parks,  for  gal- 
vanized  iron   pipe  fence  alouK  Common   Hiver. 

M<1..  Ilultiiiiore — Tunnel — Plans  boinn  prepared  for  tunnel 
for  Pennsylvania  UM.  Estimated  cost,  $200,000.  A.  C,  Shand, 
Hroad  St.  Station,  I'hlladelphia,  Penn.,  Ch.  EuKr. 

Vn.,  N«'wi>ort  Newn — Boat  Harbor — Common  Council  pe- 
titioned Le).  .stature  for  authority  to  issue  $50,000  bonds  for 
municipal  boat  harbor.  B.  B.  Semmes,  Mayor.  T.  E.  Pearse, 
City   Ensr. 

Va.,    Ne»'|turt    INe«» — Tunnels — See    item    under    "Bridges." 

Vn.,  IVorfulk — Bulkhead — Norfolk  Beautifying  Committee 
plans  bulkhead  in  connection  with  beautiflcation  of  Smith's 
Creek. 

X.  C,  IlurliiiKtun — Dam — Saxapahaw  Cotton  Mills  will  re- 
build  dam. 

tia.,  .\tlnntn — Underpass — Southern  Rv.  and  Citv  plans 
underpass  at  South  Pryor  St.  Estimated  cost,  $(;5.000,  of 
which  railway  will  pay  $3,5.000.  W.  H.  Wells.  Washington, 
D.   C.  Ch.   Engr.   Southern   Ry.      R.   M.   Clayton.   City   Engr. 

Fin.,  Dnytona  lienrh — Pier — J.  L.  Young,  Young's  Pier, 
.Atlantic  City,  N.  J.,  plans  1,200  ft.  amusement  pier  with  roofed 
pavilion  at  ocean  end. 

Fla.,  .InokMunville — Dock — Port  Commissioners  leased  site 
at  foot  of  Market  St.  from  St.  Johns  River  Terminal  Co.  and 
will  build  dock.  L.  D.  Smooth,  Jacksonville,  Comr.  of  Pub. 
Wks. 

MiNM.,  Jnek.son — Seawall — Election  will  soon  be  held  to  vote 
on  bonds  for  seaw-all. 

l,n.,  >■«•«•  OrlennM — Engine  House — Plans  prepared  bv  E. 
A.  Christy.  Room  .ST).  City  Hall,  for  2-storv  Are  engine  house 
on  Jlandeville  St.  for  city.  Estimated  cost,  $1.5,000.  Noted 
Jan.  13. 

Ky.,  Lexincton — Fire  Station — City  contemplates  fire  sta- 
tion in  southwest  section.  Estimated  cost,  $10,000.  James  C. 
Rogers,    Mayor. 

Ohio,  Canton — Park  Improvements — See  item  under  "Streets 
and  Roads." 

Ohio,  Cincinnati — .Speedway — Bids  will  soon  be  received  by 
Harry  Hake  and  Charles  H.  Kuck.  Archs.,  Cincinnati  and  Sub- 
urban  Bell   Telephone   Bldg.,   for   motor   speedway,    2%    mi.   and 

2  grandstands  at  Dayton  and  Springfield  Pike  and  Crescent- 
ville  Rd.  for  Cincinnati  Motor  Speedway  Co.  Estimated  cost, 
$100,000.      Noted    Dec.    23. 

Oliio,  Cleveland — Elimination  of  Grade  Crossings — Citv  and 
Pennsylvania  R.R.  plan  to  eliminate  grade  crossing  on' Bed- 
ford Rd.  Robert  Hoffman.  City  Engr.  A.  C.  Shand,  Broad 
St.   Station,   Philadelphia,   Penn.,   Ch.   Engr.,  Pennsylvania   R.R. 

Ohio,  Clevelanil — Ice  Skating  Rink — Plans  being  prepared 
by  H.  T.  Jeffery,  Arch.,  408  T'nion  Bldg..  for  1 -story,  116x338- 
ft.    ice   skating   rink.      Estimated   cost,    $130,000. 

Ohio,  Cleveland — Straightening  River  —  Preliminary  plans 
prepared  for  straightening  Cuyahoga  River.  W.  H.  Stinch- 
comb,   County   Engr. 

Ohio,  Hamilton — Comfort  Station- — Trustees  of  Chamber  of 
Commerce  endorsed  suggestion  made  by  Board  of  County 
Commissioners  for  establishing  comfort  station  in  city.  Max 
Strauss,  interested. 

Ohio,  Toledo — Elimination  of  Grade  Crossing — Council  ap- 
proved plans  prepared  by  Herbert  McKechnie.  City  Engr., 
for  elimination  of  grade  crossing  at  East  Broadway.  New 
York  Central  R.R.,   interested. 

Ind.,  Vincennes — Levee  System — Bids  will  be  received  until 

3  p.m..  Mar.  23.  by  Jacob  F.  Spiker,  Constructing  Comr.,  for 
William  H.  Brevoort  et  al  levee  system. 

111.,  Vrbana — River  Improvements — Plans  being  prepared 
by  Alfred  M.  Doneley,  City  Engr.,  for  changing  course  of 
stream  around  business  district  and  reconstructing  stone  arch 
washed   away   by   flood. 

Wis.,  Beaver  Dam — Grandstand — Dodge  County  Fair  Asso- 
ciation contemplates  100  ft.  addition  to  grandstand. 

■\Vis.,  Milwaukee — Bucket  Bridge — Milwaukee-Western  Fuel 
Co.,  Empire  Bldg.,  will  rebuild  300-ft.  bucket  bridge  at  Com- 
m.erce  St.  coal  dock.     W.  F.  Ardern.  Supt. 

Iowa,  Corydon — Park  Building.'; — Bids  will  be  received  un- 
til Apr.  15  by  Allen  Walden  Estate  for  several  park  build- 
ings in  Walden  Park. 

Minn.,  St.  Paul — Marble  Balustrade  and  Steps — Bids  will 
be   received    until    10:30   a.m..    Mar.    6,   by   August   Hohenstein, 


baliiHtradi-    ami 


about    St.    I'aul 


ll<M'k-  Fire    Station— Clly    pliinH    to    bullrl    llro 
Ward.       Fletcher    Cbunault,    Secy.       Hd.     Pub. 


I'ur.    AkC     for     nmrbU 
Ulbrar,\.      Noted     I  )e<'. 

Ark.,    I.llllf    llMfk- 
Htatlon    In    :ilh 
AflalrH. 

Ark.,  I.iltlf  Itook — l.,evee  ImprovemcntH — I^lnwood  and 
Auburn  Levei?  DiHtrlct  iilaMM  to  lepalr  and  Htrenglhen  levucjH 
damaged  by  ArkiinHa.s  Illver  Hood.  EHllniated  eOMt,  $200,000 
District  will  pay  $100,000  of  coHt  and  MIhhIhmIppI  Itlver  Com- 
ml.sHlon   will    be   aHked    lo   apin  (jprlate   remaining    $100,000. 

Ark.,  'tlontlffliu — Natiitoiluni — .S.  D.  BrookluH  will  build 
nntatoi  liJiii. 

j\rk.,  Nfivport — LnckH  and  DnmH--\Vhlto  Itlver  Develop- 
ment As.soeiatlon  contempIatUH  7  uddltlonul  locka  and  dnniH  on 
White    Itlver. 

'IVx..  .\ninrllli>— Dam — D.  C.  Priildv  and  D.  O.  Martin,  Amar- 
lllo,  and  W.  I''.  White,  I'M.  Worth,  applied  to  Texaw  Hoard  of 
Water  I'JnglneerM  for  franchise  lo  bulbl  dam  In  Palo  Duro 
Carton    for   ilomestlc   anil    nianuracturlng    purpoBes. 

'IVx.,  (urpiiM  Chrlntl  liliiff  lniprov<MncntH — Itov  Miller, 
Mayor  In  report  to  Council  recommended  hobllng  election  to 
vote   on   $.57.soo   bonds   for   bluff   ImproveinentH. 

Tfx.,  ItnllnM  -  I'^llnilnatlon  of  (ira<le  CJroHSing  —  Plann  for 
elimination  of  grade  crossings  submitted  lo  <'ity  ConimlsHion 
by   railroads.      11.   Mosely,  City   Engr.     NoIcmI   Aug.   .5. 

Te.v.,  UnllnM — Stadium — Plans  prepaicd  bv  Hal  Moseley, 
City  Engr.,  for  stadium  In  Fair  Park.     Noted  Feb.  10. 

Tex.,  GalveHtun — Piers — Morgan  Steamship  Line  plans  to 
enlarge  piers. 

Tfx.,  HouHton — Park  Improvements — Plans  being  prei)ared 
foi-  City  Park  Board  for  improving  park  system.  Estimated 
cost,    $2.50,000.      K.    E.   Sands,    City    Engr.      Noted   Nov.    18. 

Te.x.,  HouMton — Wall — Shippers'  Compress  Co.  will  build 
brick  wall  aiound  sheds  at  Hill  and  Roanoke  St.  Estimated 
cost,    $15,000. 

Ariz.,  I>hu'nlx — Dike — City  and  County  contemplates  dike 
along  bank  of  .Salt  River  as  protection  from  Hoods.  William 
H.  Caruthers,  County   I'Jngr. 

Wa.sh.,  Seattle — Stadium — University  of  Washington  con- 
templates stadium  or  bowl  on  campus  near  lake  canal.  Henry 
Suzzallo,    Pre.s. 

Callt'.,  Saernmentu^ — Pier — Plans  for  Pier  No.  11  at  foot  of 
Green  St.  ai)proved  by  State  Engineering  Advisory  Board.  Es- 
timated cost,  $150,000. 

Calif.,  San  Diego — Tunnels — ^George  Cromwell,  City  Engr., 
estimate.s  cost  of  replacing  damaged  sections  of  conduit  and 
tunnels  from   Dulzura  .Summit  to  Houser  Cr<ek  at  $100,000. 

Calif.,  San  FraneiHeo — Pumping  Stations — Associated  Oil 
Co.,  .Sharon  Bldg.,  will  expend  approximately  $1,500,000  for 
pumping  stations  along  its  pipe  line  from  oil  fields  to  Port 
Costa. 

Calif.,  Sonora — Fire  Alarm  System — City  Council  plans  to 
install   fire  alarm   system. 

Calif.,  ^Vhittio^ — Mausoleum — Plans  being  prepared  by  J.  J. 
Frauenfelder,  Arch.,  Stoi.v  Bldg.,  for  iriausoleum  for  Whittier 
Heights  Cemetery  .Association.  Estimated  cost,  $50,000.  A. 
H.   Gregg,    Pies.      Noted   Nov.    25. 

Out.,    Ottawa — Subway — I'lans    prepared    for    City    Council 
for  subway   on   Robinson   Ave.      P.   C.  Askwith,   Engr. 
Itld.s  In  and   Contracts   .\'n'nrded 

Ma8.s.,  Stonehani — (Otiicial) — Fire  Stations — Contract  for 
3  wav  fire  stations  and  police  building  awarded  to  F.  C. 
ALEXANDER,  Boston.     Estimated  cost,   $40,000.  Noted  Jan.  27. 

N.  Y.,  IVe-w  York — (Borough  of  Bronx) — Tiack  Installation 
— Contract  for  track  installation  for  White  Plains  Rd..  Rapid 
Transit  R.R.  awarded  to  COAST  &  LAKE  CONTRACTING 
CORPORATION,   41   Broad   St.,   at   $94,280.      Noted   Feb.   17. 

N.  Y.,  Ne^v  York — (Borough  of  Brooklyn) — Subway — Con- 
tract for  Section  No.  2-A,  Route  No.  12.  part  of  Broad wav- 
Fouith  Ave.,  Rapid  Transit  R.R.  awarded  to  DEGNON  CON- 
TRACTING  CO.,   30   East   42d   St..   at  $1,370,098.      Noted   Feb.    17. 

N'.  Y.,  IVew  York — (Borough  of  Brooklyn)  —  (Official)  — 
Terminal — Bids  received  for  double-deck  Coney  Island  Ter- 
minal between  West  8th  and  West  12th  St.  as  follows:  Lord 
Construction  Co..  $1,279,274;  Post  &  McCord.  $1,337,139;  Snare 
&  Triest,  $1,435,953;  Wilson  &  English,  $1,438,387;  N.  Y.  &  N.  J. 
Construction  Co..  $1,469,445:  P.  J.  Carlin  Construction  Co., 
$1,488,783;  John  Thatcher  &  Sons.  $1,574,832;  Holbrook,  Cabot 
&  Rollins.  $1,663,435;  Mc  \rthur  Bros.  Co.  $1,763,131;  Rogers  & 
Haggerty,    $2,004  170;    Crenshaw    Engineering   Co.,    $2,025,146. 

N.  Y.,  IVew  York — (Borough  of  Manhattan) — (Official) — Ce- 
ment— John  A.  McCarthy,  149th  St.  and  Exterior  Ave.,  Bronx, 
submitted  lowest  bid  at  $0.4374  per  bag  for  furnishing  18,000 
bags  Portland  cement. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official) — 
Track  Installation — Bids  received  Feb.  24  for  installation  of 
tracks  on  portion  of  Seventh  Avenue-Lexington  Avenue  Rapid 
Transit  R.R.  in  Boroughs  of  Manhattan  and  Bronx  as  follows: 
Empire  Construction  Co.,  51  East  42d  St.,  $276,433;  T.  H. 
Revnolds  Contracting  Co..  Inc.,  1480  Broadway,  $304,101;  Ward 
&  Tullv,  10th  Ave.  (Borough  of  Brooklyn),  $345,254.  Noted 
Feb.  17. 

N.  Y.,  Olean — Flood  Protection — Contract  for  construction 
of  dvkes.  deepening  and  straightening  channels,  walls,  cul- 
verts etc..  alonir  .Mlesranv  River  and  Olean  Creek,  awarded  to 
JAMES  M.  HAMILTON  CO.,  Gardiner,  at  $179,268.  Noted 
Feb.  3. 

N.  Y.,  Port  Henry — Ore  Dock — Witherbee,  Sherman  &  Co., 
Inc..  awarded  contract  for  iron  ore  docks  on  Lake  Cham- 
plain,    Port   Henry,    to   NEW   YORK   STATE   DREDGING   CO. 

N.  J.,  "We.st  New  York — Pier — New  York  Central  &  Hudson 
River  Railroad  Co.  awarded  contract  for  Pier  No.  9  to  STILL- 
MAN.  DELEHANTY,  FERRIS  CO.,  26  Exchange  PL,  Jersey 
City. 

X.  J.,  Newark — Cement — Bids  received  Feb.  24  for  300  tons 
asphaltic  cement  for  city  asphalt  repair  plant  as  follows: 
Standard  Oil  Co..  31  Clinton  St.,  Newark,  at  $15.30  per  ton; 
Warner  Quinland  Asphalt  Co.,  79  Wall  St..  New  York,  N.  Y.. 
at  $15.88;  Atlantic  Refining  Co..  3144  Passyunk  Ave.,  Philadel- 
phia, Penn.,  at  $16.37.     Noted  Feb.  17. 
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N.  .1.,  Oot-nn  (irovc — Pavilion — Contract  awarded  to  JOSEPH 
CHAMHP;KLAIN  &  son.  Asbury  Park,  for  piivilion  at  south 
end  of  city  for  Ocean  drove  Camp  Meeting  Association.  Esti- 
mated cost,   $.30,000.      Noted  Jan.   B. 

i'eiin.,  I'hiliKli-lithla — Improving  Piers — John  N.  Gill  &  Co., 
121.')  FillKMt  St.,  at  $i;!.onii  suliiiutted  lowest  bid  for  improv- 
inK  Piers  Nos.  Ifi  and  -IS  for  Peniis\  Ivania  P.U.  and  citv.  Alex- 
ander C.  Sband,  Uroad  St.  Station,  Philadelphia,  Ch.  Kngr. 
Noted  Dec.  23. 

Ga.,  AuKuxta  —  Wharf  and  Warehouse  —  City  Council  re- 
scinded contract  for  wharf  and  warehouse  awarded  to  (leorgla 
Coritractins,'  Co.  and  reawarded  it  to  A.  J.  MAKTIN  CON- 
STRUCTION CO.,  Augusta,  at  $28,000.  N.  WingfleUl,  Comr.  of 
Pub.   Wks.     Noted   Aug.   5. 

<;n..  Savannah — Motorcycle  Headqunrtera  and  Comfort 
Station — Contract  awaided  to  C.  K.  lOLLZLY  for  motorcycle 
headquarters   and    comfort    station    in    (irys^»    Park. 

Ohio,  Troy — (Oflicial) — Grandstand — Contract  for  concrete 
grandstand  at  Miami  County  fair  grounds  awarded  to  II.AN- 
NICMAN    HUOS.,    Detroit,    Mich.,    at   $28,816.      Noted    Keb.    10. 

Mich.,  SnKinaw — Cement — Contract  awarded  to  T.,.  C.  SMITH 
&  CO.,  .Saginaw,  for  portland  cement  at  $1.42,  cloth  sacks  per 
bbl.,  deliveries  on  line  of  work,  and  $1.35  delivered  in  car 
load  lots. 

Win.,  MiHvaukee — Park  Tmprovenients  —  Contract  for  ma- 
sonry for  2-story  pavilion  and  boat  bimse  in  Kosciusko  Park 
awarded  to  J.  P.  JONR.S.  3Sfi  Keiiilworth  PI.  Frank  P.  Schu- 
macker,    Secy.    Bd.    of   Park   Comr.      Noted    Jan.    27. 

Te.x.,  Ileauniont — (Official) — Sheds — Contract  for  3  steel 
sheds  awarded  to  J.  S.  MERRIWKATHER,  Beaumont,  at  $18,- 
0.'')4.     Noted   Feb.   3. 

Te.v.,  Galve.Mton — Dry  Dock — fOffleial) — Galveston  Dry 
Dock  and  Construction  Co.  will  construct  10,000-ton  sectional 
floating  drv  dock  and  shipbuilding  plant  by  day  labor.  Charles 
N.  Growell,  Mgr.     Noted  Feb.  10. 

Okla..  AVaRoner — Levee  Work — Contract  for  34,000  cu.yd. 
levee  work  awarded  to  SPRANKLE  CO.,  Oklahoma,  at  $2  per 
cu.yd.     T.   A.   Parkinson,   County   Clk. 

\Va«h„  Oak  Harlior — Dikes — Contract  awarded  to  H.  COT- 
TON CO.,  I'ort  Angeles,  at  $16,000  for  dikes,  etc.,  in  Diking 
District   No.    3,    Island    County.     . 

Wa.sh..  Seattle — Fire  Protection  System — (Official) — Con- 
tract for  water-supply  and  fire-protection  system  for  Spokane 
St.  transit  sVied.  East  Waterwav  Terminal,  awarded  to  FIRE 
PROTECTION  AND  EQUIPMENT  CO.,  San  Francisco,  Calif. 
J.  R.  West,  Ch.  Engr.  Noted  Feb.  3. 

AVaHh.,  Seattle — Seawall  —  P'ess  reports  state  contract 
awarded  to  JAHN  CONTRACTING  CO.,  Pioneer  Bldg.,  at 
$79,887  for  seawall  along  Railway  Ave.  from  Madison  to 
Washington  St.     Noted  Feb.  10. 

Calif.,  Aianieda — Swimming  Pool — Surf  Beach  Amusement 
Co.  awarded  contract  for  swimming  pool  to  AUGUST  '•'REESE, 
1608  Lombard   St.,   San  Francisco.      Estimated   cost,   $23,000. 

BUILDINGS 

Otlier  Ucms  Tclntive  to  Building  Cor.structton  vlll  be  found  under  the  fnllmcini/  ItcaA- 
inos:  "industrial  Works;"  'Federal Goiemmeiit  Woric"  and  " Miscellaneous  " 

Proposed  Work 

Maine,  Rockland — Plans  being  prei)ared  for  hospital  for 
irnox  Hospital  Corporation.  R.  Clinton  Sturgis,  120  Boylston 
St.,   Boston,  Mass.,  Arch. 

N.  H.,  Portsmouth — Bids  will  be  received  until  Mar.  14  for 
3-story  brick  building  for  Army  and  Navy  Association,  Ports- 
mouth.     W.    L.    Hill,    U.    S.    Navy,    Chn.    Bldg.    Comn. 

MasH.,  CanibridKe — Plans  being  prepared  by  Edward  T.  P. 
Graham,  Arch..  20  Beacon  St..  Boston,  for  theater  and  office 
building.     Estimated  cost.   $100,000. 

Mass.,  Chelmsford — Citv  contemplates  high  school.  Esti- 
mated  cost.    $60,000. 

Mass.,  Fall  Iliver — City  contemplates  constructing  tuber- 
culosis hospital.     Estimated  cost,  $1!)0,000. 

Mass.,  Ipswieh — Buls  will  soon  be  received  by  E.  F.  Ste- 
vens, Arch..  9  Park  St..  Boston,  for  2-story  hospital  for  Ips- 
wich Hospital  Association.     Noted  Nov.  4. 

Mass.,  New  Bedford — Citv  contemplates  new  central  police 
station.      Estimated  cost,  $1.50.000. 

Mass.,  «liiinev — Plans  being  prepared  by  E.  W.  Campbell, 
Arch..  5  Park  Sq.,  Boston,  for  ?-story  theater  for  Alhambra 
Theater,    Inc.      Estimated    cost,    $60,000. 

Mass.,  Revere — Plans  being  prepared  for  3-story,  50x180- 
ft.  school.     Estimated  cost.  $60,000. 

Mass..  Weston — Citizens  voted  $7.'), 000  bonds  for  new  town 
hall.      Estimated    cost,    $95,000. 

Conn.,  Hartford — Plans  being  prepared  by  Henry  Hayden, 
Arch.,    East    Hartford,    for    addition    to    St.    Francis    Hospital. 

N.  Y.,  AMe^hanv — St.  Bonaventure's  College  plans  3-story, 
aOxlOO-ft.  college.  '  Estimated  cost,  $100,000.  Mowbray  &  Uf- 
flnger,   56   Liberty  St.,   New  York,  Arch. 

N.  Y.,  Bin«hanit«n — Board  of  Education  contemplates  2- 
story  brick  school.      Estimated  cost.   $175,000. 

N.  Y.,  Camhrldifo — Bids  will  be  received  about  Apr.  20  by 
W.  T.  Mynderse,  Arch.,  225  State  St  ,  Schenectady,  for  3-story, 
40x80-ft.  hospital  for  Mary  McClellan  hospital.  Estimated 
cost,    $40,000. 

N.  \'.,  Dunliirk  —  Board  of  Education  contemplates  high 
SiChool.     Estimated   cost,   $50,000. 

N.  Y.,  Dunkirk — Plans  being  prepared  for  group  of  pre- 
paratory   college    buildings.      Estimated    cost,    $200,000. 

N.  Y..  Mjireellus — Bids  wMll  be  received  by  Harry  D.  I'htenix. 
Arch..  417  Union  Bldg.,  Syracuse,  until  Mar.  15  for  2-story 
bank  and  public  library,  in  Main  St.  for  First  National  Bank. 
Estimated  cost.  $100,000.     Dr.  John  I'arsons.  Pres. 

M., 


N.  Y.,   Meehnniesville — Ondawa  Lodge,   No.   820,   F.   &   A. 
contemplates   3-story  Masonic  Temple. 


!V.  Y.,  New  Roehelle — Plans  being  prepared  by  William 
Albert  Swasey,  Arcli.,  47  West  34th  St.,  New  York,  for  1-story, 
68xl66-ft.  motion-picture  theater  for  New  Roehelle  Theater 
Co.     Estimated  cost,  $50,000. 

N.  Y.,  North  'I'arrytown — Board  of  Education  contemplates 
erecting  a  central   high  school. 

N.  Y.,  OKdensliur*; — Board  of  Education  contemplates 
building  school.  Estimated  cost,  $125,000.  H.  B.  Russell, 
I' res. 

N.  Y.,  OnweKO — City   contemplates   2-8tory  brick   school. 

N.  Y..  SearliorouKh — Plans  being  prepared  by  William 
Welles  Bosworth,  Arch.,  527  5th  Ave.,  New  York,  for  l-story 
p.ivate  school  for  F.  .A.  Vanderbilt,  55  Wall  St.,  New  York. 
Estimated  cost,   $125,000. 

N.  Y.,  Scheneetady — .Solomon  Levi,  322  State  >St.,  interested 
in  organization  of  company  which  contemplates  erection  of 
theater  and  store  at  206-10  State  St.  Estimated  cost,  $125,- 
000. 

N.  Y.,  Seneca  Falls^ — Bids  will  soon  be  received  for  1-story 
library  building  for  Seneca  Kails  Libraiv.  Estimated  coat, 
$75,000.     I.  Edgar  Hi!!,  Geneva,  Arch.     Noted  Jan.  20. 

N.  Y.,  Syracuse — Bids  will  soon  be  received  by  Taylor  & 
Bonta,  Arch.,  Gurney  Hldg..  for  3-story,  40x60-ft.  club  house 
with  30x40-ft.  wing  for  University  Club.  Estimated  cost, 
$60,000.      W.  K.  Hopton,   311   Summit  Ave.,  Chn.  Bldg.   Com. 

N.  v.,  Troy — Emma  Willard  School  contemplates  construct- 
ing  hospital  on   I'awUng  Ave.      Eliza  Kellas,   Principal. 

N.  Y.,  rtica — City  Council  contemplates  construction  of 
new  city  hall.     Harry  R.   Hayes,   Comi-.  I'ub.  Wks. 

N.  J.,  Asbury  Park — Board  of  ICducation  contemplates 
high  school.     Egbert  Close,  Secy. 

N.  J.,  Burlington — Plans  being  prepared  for  high  school 
for  Board  of  Education.  Estimated  cost,  $50,000.  H.  A. 
Brown.    43    West   Broad   St.,    Arch. 

N.  .1.,  Klizaheth — Board  of  Education  retained  C.  Godfrey 
Poggi,  2  Julian  PI.,  Elizabeth,  to  prepare  plans  for  2  new 
schools.      Andrew   P.   Hughes,    Secy. 

N.  J.,  Garfield — Plans  being  prepared  by  John  J.  Kelly,  P.  O. 
Bldg.,  Passaic,  for  high  school  on  Palisade  Ave.,  between 
Passaic  Ave.  and  Hudson  St.      Estimated  cost,   $90,000. 

N.  J.,  Haekensaek — Bids  will  be  received  by  Coleman  Gray, 
236  Moore  St..  until  Mar.  15  for  moving  picture  and  vaudeville 
theater,    at    144    Main   St.      Estimated   cost.    $40,000. 

N.  .1.,  New  Brunswick — Plans  being  prepared  by  William  H. 
Boylan,   National   Bank    Bldg.,    for   new   county   jail. 

N.  J.,  Pitman — Pitman  Methodist  Ei)iscopal  Church  con- 
ducting campaign  to  raise  $65,000  for  new  church.  George  E. 
Savage.  Philadelphia,   Penn.,  Arch. 

N.  .1.,  Ue<l  Iltink — Citizens  will  soon  vote  on  proposition  for 
proposed   additions  to  school  and   new  school.     Noted   Feb.  24. 

Penn..  Altoona — Mercy  Hospital  contemplates  additional 
wing    to    present    building.      Estimated    cost,    $50,000. 

Penn-,  .\ri1niore — Merion  Title  &  Trust  Co.  will  construct 
stone  bank  building.  Furness.  Evans  &  Co.,  Philadelnhia, 
Arch. 

Priin.,  irrilslioro — School  Board  passed  resolution  author- 
izing  expiiulituie   of  $5(),000   for   new   school. 

Penn.,  <"ar!>«ndale — Plans  being  prepared  by  Owen  Mc- 
Glvnn.  .\rch.,  Wilkes-Barre,  for  2-story  school  for  Board  of 
Edue-Jtion.  Estimated  cost,  $100,000.  Thomas  Scott,  Pres. 
Bd.   of  Education. 

Penn.,  Chester — Citizens  will  vote  in  November  on  $500,000 
bonds    for    schools. 

I"enn.,  Cliestcr — Chester  Nest  of  Owls  purchased  giound 
and   will  construct  home.     Estimated  cost.   $40,000. 

Penn.,  Clairtou — Election  will  soon  be  held  to  vote  on 
$125,000  bonds  for  high  school  for  Board  of  Education.  G.  W. 
Russell,    interested. 

Penn.,  ConiieIlsv?tIe — Board  of  Edu'".2''on  plans  to  hold 
election  to  vote  on  $250,000  bonds  for  reouilding  and  improv- 
ing   schools. 

Penn.,  Doiiorn — Board  of  Education  contemplates  school. 
Estimated  cost,  $60,000.     J.  1'.  Castner,  Pres.  Bd.  of  Education. 

Penn..  Edgewood — Plans  will  be  revised  bv  Cram  &  Fergu- 
son. 33  West  42d  St..  New  York.  N.  Y..  for  addition  to  First 
Presbyterian  Church.     Estimated  cost,  $80,000.     Noted  Nov.  11. 

Penn.,  Klizabethtown — Masonic  Lodges  of  Lancaster  County 
plans  memorial   building. 

Penn.,  Erie — New  York  Central  R.R.  and  Pennsylvania 
R.R.  plans  depot  at  Erie. 

Penn.,  Johnstown — Board  of  School  Directors  retained 
Henry  Hornbostel  to  advise  board  and  local  architects  con- 
cerning new  high  school. 

Penn.,  MoKees  Roclis — Bids  will  be  received  in  spring  for 
2-storv.  69x11 9-ft.  church  for  St.  Mark's  Congregation.  Esti- 
mated cost,  $50,000.  E.  B.  Lang,  804  Penn  Ave.,  Pittsburgh, 
Arch. 

Penn.,  Malvern — St.  Patrick's  Church  will  construct  2%- 
story  stone  church  and  rectory.  Paul  A.  Monaghan,  I'hila- 
delphia,  Arch. 

Penn..  Munhall — (Official) — Bids  w^ill  be  received  about 
Mar.  15  bv  John  Bell.  Jr..  Secy.,  Bd.  of  Education,  for  2-story 
high  school.     Estimated  cost,  $65,000.     Noted  Feb.  17. 

Penn.,  Nantlcoke — Plans  prepared  for  church  for  St. 
Joseph's  Congregation.  Estimated  cost,  $55,000.  A.  L.  ReiUy, 
Arch. 

Penn.,  Nazareth — Y.  M.  C.  A.  plans  3-story,  60xl00-ft.  build- 
ing. Estimated  cost,  $40,000.  Boyd  &  Stewart,  Century  Bldg., 
Pittsburgh,    Arch. 

Penn.,  Nesquehoning  —  School  Board  will  issue  $80,000 
bonds  for  new  high  school. 

Penn.,  Newcastle — Plans  being  prepared  by  W.  G.  Eckles, 
Arch.,  for  brick  church  for  St.  John's  Lutheran  Congregation. 
Estimated  cost,  $40,000. 
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IVnn..  \i'««  «'ii«illp—  llomd  of  School  C?ontrolli>rH  contiin- 
pliitfN  imIiIKIoii  to  'I'luiililciiM  Stovi'iiH  Sohool  on  KiiHt  WiimIiIiik- 
loll    SI. 

I'rnn.,  Slifiiiiiiiliiiili— XuIh  will  hooii  lie  i'<-l'oI vi'il  for  :.'-Htoi'y, 
llOxllT.-rt.  Hclii.i.l  loi  Hn:u(l  or  I'MuriUlon,  KHiliniiU'd  i  oHt, 
JILT), (UK).  .Vii.Mtlu  I,  Itillly.  H.-nnrtt  H1<Ik..  WIIUi'H- Hiiiri.,  Arrli. 
John    KulT.  Siiy,    It.l    .if   Kiluciitlon.      Notfil   Oct.   lis. 

r<*iiii.,  I  iili>nt»»  II-  Mould  of  lOiliiciil  Ion  coiiK'iiipliitfH  junior 
hlnh  .sihucl.  llMrry  \V.  \llnmn,  l-'lrHl  Niillooiil  Hunk  HIiIk., 
Arch.      I'hiirlc.H   I,.    l>uvlilH<in,   Scry.    Ud.   of    lOduciitlon. 

I'riiii..  I  iiliMitinvii-Mlils  will  Hoon  lie  rccol  v<'<l  liy  Hoaril  of 
I'Muc:!!  loll  for  L'-.story.  S(lxl2r.-ft.  uriulo  Hchool.  I'jHtliniilcil  cost, 
*70,()0(i.  Chiirlc.M  |j.  DuvlclMon.  Sccv.  ltd.  of  lOdiicatlon.  J.  11. 
lliirnnin,    KlrNl   .Nullonal    Hunk    HI<1k..   Arch. 

I'fiiii..  W  lUitii-  Hlil.x  will  Hoon  he  rocclvid  for  'J-storv, 
CCxlls-ft.  Hchool  for  Hoard  of  Kducatlon.  lOHtlmatc.l  co.st. 
$(!(), miO.  A.  t;.  Ulckcrhiiin,  GUI  McCluro  Ave,  Iloiiustcad, 
Arch.     Noted  l<"ob.  :;i. 

Prnii.,  ^\  liid  <;ii|> — I'lariH  hcliiw:  prepared  for  church  for 
Hcfornicd  Lutheran  ConnroKat  Ion.  ICHtlmntcd  cost,  $10.00(1. 
lieorKO    K.    Savanc,    Phlladcliihla,    Arch. 

I)oI.,  W'llniiiiKtun — City  Council  will  con.struct  municipal 
nnd  county   hulldlnns.      lOsthnntcd  conI,   $1,(I()(1,(iimi. 

Mil..  CiiiiiltrlilKi. — School  Hoard  consldiM  in^  IfT.'l.OOO  l„,inl.>< 
for  lu  \v   .school. 

lIiK.  KmlorU'k — Kehne  Bros,  plan  to  construct  husincaa 
buildin«. 

\n„  \orfoIk- Ohof  Sholcni  Temple,  recently  damaged  by 
fire  with  a  loss  of  $rir.,000,  will  he  lebullt.  A.  H.'Sehlner,  I'res'., 
I'.il.  of  Dhs. 

AV.  \  n.,  .\Ifxniiilrlii — ClcorRC  Washington  Ma.sonic  National 
Memorial  .A.ssociation  contemplates  constructinK  Masonic 
Temple  in  Alexandria. 

W.  Vn.,  Illiit>fli'I<I-=-Plan.s  belnpr  prepared  by  Pedlo  &  Garry, 
.\rch.,  for  :!-story,  i;i0xlsl-ft.  store  buildinM:  at  Federal  Ave. 
and  Scott  St.  for  E.  S.  Pedi^o  Co.     Estimated  cost,  $fi0.000. 

AV.  Vn..  HiiiitiiiKtoii — IClection  will  soon  be  held  to  vote  on 
$200,000    bonds    for    school    buildings. 

>V.  Vn.,  Pence  SprliiuN — Plans  hcinK  inepared  by  Rates  & 
Kitter,  Arch.,  Portsmouth,  Ohio,  for  hotel  at  Pence  Springs. 
Estimated  cost,   $7.^). 000. 

N.  ('..  liiirlinK'toii — Offlce  building  will  be  constructed  on 
Davis  St.  by  Central  Loan  and  Trust  Co. 

N.  C,  Xowlieni — Press  reports  state  J.  1!.  Hades  will  con- 
.struct  addition  to  Gaston  Hotel. 

S.  C,  KlilK'e  SpriiisM — Plans  being  prepared  by  C.  I.,. 
Preacher,  Arch.,  Augusta,  Ga.,  for  2-story  school.  L.  J.  Smith, 
Chn.    Hldg.    Com. 

S.  C,  S|>nrtiinlnip»s — Plans  being  considered  by  K.  B.  Dean 
and  B.  Wilkins   for   business  building. 

Gn.,  Vtlnntn — All  Saints'  Episcopal  Church  will  construct 
parish  house.  Estimated  cost,  $50,000.  Morgan  &  Dillon, 
Arch. 

tin.,  Lnfnjettt' — Bids  will  be  received  by  County  Commis- 
sioners until  Mar.  13  for  court  house.  Charles  E.  Bearden, 
Chattanooga,  Tenn.,  Arch. 

Ca^  Snvnnnuh — .Joseph  W.  Heffernan  and  .1.  .1.  ITiggins 
contemplate  building  hotel  on  Bay  St.  Estimated  cost,  $l.'i0,- 
OOO. 

On.,  Snvnniiali — Plans  being  prepared  for  business  build- 
ing for  E.  M.  Yarley. 

Fla.,  .IiiokNonviHe — County  Board  of  Education  plans  12 
schools.      Estimated    cost,    $1,000,000. 

Fin.,  Xew  Siiiynin — Bids  will  be  received  by  C.  R.  M.  Shei)- 
pard.  .'^ec■v.  Board  Pub.  Instruction,  until  Mar.  16  for  rein- 
forced-concrete  school.     A.   R.   Lewis,   Miami,  Arch. 

Fin..  St.  Augustine — County  Commissioners  secured  site 
and  will  soon  consider  preliminary  plans  for  court  house. 

Fla.,  Tnmpn — fOfRcial') — Bids  will  be  received  about  Apr. 
10  bv  Fort  &  Parslow,  Arch.,  Curry  Bldg..  Tampa,  for  4-story. 
Sfix97-ft  college  for  Jesuit  Fathers.  Estimated  cost,  $45,000. 
Noted  Feb.  3. 

Uli.ss..  .laokson — Legislature  plans  industrial  building  for 
State   Blind   Asylum.      Estimated   cost,   $45,000. 

Miss.,  Ijong  Beacli — Bids  will  be  received  until  Mar.  7  by 
G.  W.   Saucier,  Town   Clk.,   for  jail. 

I.,n.,  Baton  Rouge — Citizens  contemplate  voting  on  $125,000 
bonds  for  2  schools  and  additions  to  3  more. 

ta.,  Bogalu.sa — Election  will  be  held  to  vote  on  $200,000 
bonds  for  municipal  buildings,  etc.     W.  H.   Sullivan,   Mayor. 

La..  Mansfield — Bids  will  be  received  about  Apr.  1  by  E. 
F  Neild,  Arch.,  Shreveport,  for  2-story  school.  Estimated 
cost,  $45,000.     G.  O.  Houston,  Secy.  School  Bd.     Noted  Jan.  27. 

Tonn.,  Clarksville — First  Savings  Bank  and  Trust  Co.  will 
construct  brick  building.     Estimated   cost,    $45,000. 

Ky.,  BnrlK»urviI1e — Union  College  contemplates  building 
gymnasium  and  science  hall. 

Ky.,  Danville — Plans  being  revised  by  W.  S.  Van  Dalsen, 
Danville,  for  5-story  brick,  steel,  reinforced  concrete  and  terra 
cotta  building  for  syndicate  headed  by  Samuel  Lyons.  W. 
O.  Mclntyre  and  others. 

Kt.,  Pine^llle  —  Board  of  County  Commissioners,  H.  M. 
Cline!  Pres.,  having  plans  prepared  for  native  stone  court- 
house.    Estimated  cost,   $100,000. 

Ohio,  Alliance — Chamber  of  Commerce  contemplates  new 
city  auiJitorium.     Estimated  cost,  $75,000. 

Ohio,  Amherst — Board  of  Education  will  hold  election  to 
vote  on  $50,000  bonds  for  new  building. 

Ohio,  Bryan — Election  will  soon  be  held  to  vote  on  $120,000 
bonds  for  gymnasium   and  auditorium. 


Ohio,    Itnyton      I'laiiM    being   prejiared    for   Joint    boMpltal   for 
.MonlKomiTy    ami    I'l.lili'    ('(HinlleH. 


I.Uiriioiil      I.    J.    Allen    Co.,    St.    Clair    Ave.    con- 
■llnn    a    ;)-Mtory    tile    Htorc    nnd    oltlco    bulldlnK. 


Ohio, 

temid.'ile; 

lOHtllllMleil    co.~it,     $,'ill, 110(1. 

Ohio,  l-.ill.on  Hl.lH  win  be  received  until  Mar.  9  by  Clerk 
of   Horn,!    of    I :. I  neat  Ion    for    high   hcIiooI. 

Ohio.  «;irarii  CltlzenH  will  vote  Mar.  14  on  $75,000  boiulH 
for  two  S-rooiM   Kcl Ih. 

Ohio,  lilllMlHiro-  IthlH  will  Hoon  bi-  rec'elved  by  Weber,  Wer- 
ner K-  AiIUImh,  Arch.,  Cincinnati,  for  addition  to  MaHonIc  bulld- 
Itig.      l-'.Nt  iiiiated   coHt,   $10,00(1. 

Ohio,  i.ornlii  I'laiiH  being  jirepared  for  comiiletlon  of  an 
addition  to  St.  JoHeph'H  HoMplt.il  Inclu.llng  an  .i.hnlnlHlrH- 
tlon    Neelion    and    Hoiithern    wing.       I';,mI  Inialed    comI,    $00,000. 

Ohiii.  Marion  I'lnianiiel  l.iilherjin  Congregation  contem- 
plates    1 -.story     elnirch.        I';.st  lina  ted    cost,     $10,000. 

«Mili>,  AlurtlnM  i''«Try — lOlecllon  will  Hoon  \i(:  held  to  vote 
on  $lL'.-..(i(io  bond.s  for  Junior  high  Bcliool  for  Hchool  Board. 
Noted  ,l;in.   i:i. 

Ohio.  New  .sirnitMvlllf — Cltlzen.M  vot<rd  $50,000  bonds  for 
schocd. 

Ohio,  IVorth  OlniMtend — Pl.iiiH  being  |)iei)ared  for  addltlonn 
to  2  >irad<;  .schools  foi'  Hoard  of  lOducatlon.  lOHtlniiitid  coHt, 
$10,000.  A.  C.  Kee<l,  Clk..  H<1.  of  lOducatlon.  U.  M.  Hulett  Co., 
305   Lennox   Hldg.,   Cleveland,   Arch. 

Ohio,  I>orlNniou(h — Directors  of  Security  Hnnk,  Savings 
and  Trust  Co.  contemplate  erecting  a  bank  and  olllce  build- 
ing. 

Ohio,  Snlcm — fOmdal) — Bid.s  will  be  received  until  Mar. 
17  by  Albert  Hayes,  Clk.  15d.  of  lOducatlon,  for  high  school. 
Noted   Feb.    10. 

Ohio,   Sprliiglleiil — Plans   being   prepared    by   Roy   P.   Cable, 

Arch,    for    ollice    building    for   Safety    Emery    Wheel   Co. 

Ohio,  Strntliern — Holy  Trinity  Church  contemplates  con- 
structing 2-story  brick  school  on  Washington  St.  Estimated 
cost,     $50,000. 

Ohio,  Stryker — Election  will  soon  be  held  to  vote  on  $40,000 
bonds  for  2-story  school  for  .Springfield  Township.  M.  &  M. 
Stophlet,   cot;   .Nashy    Bldg.,   Toledo,   Arch.      Noted   Feb.    17. 

Ohio,  Toledo — Plans  being  prepared  by  S.  E.  Aftel,  Arch., 
94S  Ohio  Hldg.,  for  3-story.  75xl40-ft.  lodge  and  commercial 
building  for  Viking  Lodge  No.  892,  I.  O.  O.  P.     Estimated  cost, 

$50,000. 

Ohio,  IThriohMville — (Official) — Bids  will  be  received  until 
Mar.  27  by  W.  V.  Moody,  Clk.  Bd.  of  Education,  for  2-story 
grade  school.     Estimated  cost.   $40,000.     Noted   Feb.   17. 

Ohio.  Walhritlge — Preliminary  plans  being  prepared  by  M. 
&  M.  Stophlet,  Arch.,  GOG  Nasby  Bldg.,  Toledo,  for  2-story 
school.  Estimated  cost,  $55,000.  P.  Johnson,  Pres.  Bd.  of 
Education. 

Ohio,  AVarren — Contract  was  not  awarded  to  Robert  K. 
Kelch,  Warren,  for  2  school  buildings  in  Howland  Township 
as  was  noted  in  our  issue  of  Jan.  27.  Bids  will  be  received 
until  11  a.m..  Mar.  23,  by  Charles  F.  Schout.  Clk.,  Hd.  of  Edu- 
cation, for  2  school  buildings.  Robert  J.  Keich,  409  Western 
Reserve  Bank  Bldg..  Warren,  Arch. 

Oliio,  AVelisviiie — Plans  will  soon  be  prepared  for  new 
church  for  I'^irst  Presbyterian  Congregation.  Estimated  cost, 
$75,000.      Noted    Dec.    23. 

Ohio,  Youngstown — Salvation  Army,  213  Market  St.  will 
build    a    2-story    brick    and    stone    citadel.       Estimated     cost, 

$50,000. 

Oliio,  Youngstown — Plans  being  prepared  by  G.  A.  Edels- 
vard.  Mahoning  Bank  Bldg.,  for  a  4-story  store  and  auditorium 
on   Market  St.,   for  the  Swedish   Auditorium.      Estimated   cost, 

$80,000. 

Ind.,  Anderson — (Official) — Bids  will  be  received  about  Apr. 
1  bv  C.  D.  McLane,  Arch.,  Rock  Island,  111.,  for  Y.  M.  C.  A. 
building.     Estimated  cost,   $200,000.      Noted   Feb.   17. 

Ind.,  Delplii — Bids  will  he  received  about  Apr.  24  by  H.  D. 
Good,  Audr.,  for  2-story,  118xl22-ft.  courthouse  for  Carroll 
County.  Estimated  cost,  $200,000.  Elmer  B.  Dunlap,  909 
.State  Life  Bldg.,   Indianapolis,   Arch.     Noted  Dec.   16. 

Ind.,    Huntington — Contract    will    soon    be    awarded    for    2- 

storv  high  school  for  Board  of  Education.  Estimated  cost, 
$160,000.  E.  E.  Dunlap.  State  Life  Bldg.,  Indianapolis,  Arch. 
J.   M.  Scudder,   Supt.   School  Bd.     Noted  Dec.   9. 

Ind.,  IVew  Albany — (Official) — Bids  will  be  received  until 
Mar.  15  by  Joseph  &  Joseph,  Arch.,  809  Republic  Bldg.,  Louis- 
ville. Ky.,  for  6-story.  80xl20-ft.  bank  and  office  building 
for  German-American  Bank  and  Trust  Co.  Estimated  cost, 
$200,000.     Noted  Feb.  17. 

Ind.,  Rensselaer — County  Hospital  Board,  J.  D.  Allman,  Chn., 
will   award   contract   about   Mar.    1    for  proposed    hospital. 

Ind.,  South  Bend — Plans  prepared  for  Christian  Science 
Church  at  South  Bend.     Estimated  cost,  $90,000. 

Ind.,  Vineennes — Lodge  No.  1,  P.  &  A.  M.,  plans  lodge 
building  at  5th  Ave.   and  Broadway.     Estimated  cost,   $50,000. 

Ind.,  AVindfall — Contract  will  be  awarded  about  Mar.  25  by 
A  D  Riffe,  .School  Trustee,  for  2-story  school.  Estimated 
cost,   $50,000.     Noted  Jan.   27. 

Mich.,  Chelsea — Citizens  will  vote  in  spring  on  $40,000 
bonds  for  new  buildings. 

Mich.,  Detroit — (OfTicial) — Bids  will  be  received  about  Mar. 
15  by  B.  C.  Wetzel  &  Co..  Arch.,  2317  Dime  Bank  Bldg.,  for  1- 
story,  75xl50-ft.  theater.  Estimated  cost,  $75,000.  Noted 
Feb.   17. 

Mich.,  Escanaba — Plans  being  prepared  by  Bankers  Engi- 
neering Co.,  106  East  19th  St.,  New  York,  N.  Y.,  for  bank 
building   for   Escanaba   National   Bank. 
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Mich.,     Grand     RapidN — Plans     being     prepared     by     H.     H. 

Turner,  Arch.,  234  Division  Ave.,  N.,  for  4-storv,  45xl7S-ft. 
and  (iOxlOO-ft.  union  high  school  for  Board  of  Education.  Esti- 
mated cost,   $190,000. 

Midi.,  Hotvell — St.  Joseph's  Congregation  contemplates 
buildins  chuich. 

Ml«'li.,  Iron  Hiver — Bids  will  be  received  until  Mar.  10  bv 
Board  of  Education  for  3-story,  60xl20-ft.  school.  Smith  & 
Anderson,    Aich. 

Mich.,  .InckNon — City  contemplates  issuing  bonds  for  hos- 
pital. 

Mich.,  Marquette — Plans  being  prepared  bv  Charlton  & 
Kuenzli,  Arch.,  Camp  Bldg,,  Milwaukee,  Wis.,  for  3-story. 
50xl20-ft.  lodge,  hall  and  store  building  foi-  J.  M.  Longyear. 
Estimated     cost,     $50,000. 

lil..     De  Land — Citizens     voted     $40,000     bonds     for     school 

building. 

III.,  .lolict — Paul  Revere  Lodge  No.  371,  K.  of  P.,  plans  7- 
story,  6Sxir)0-ft.  lodge,  store  and  office  building  in  spring. 
Estimated    cost,    $200,000. 

III.,  Kankaiice — Bids  will  be  received  until  7:  30  p.m..  Mar. 
.'».  by  Hoard  of  Education  for  Longfellow  School.  Edward 
Hoennicke,   Clk. 

III.,  Kankakee — Chicago  •  Store  will  construct  new  build- 
ings.     Estimated   cost,    $100,000. 

111.,  Mendota — Plans  being  prepared  by  Miller,  PuHenwider 
Xi  Dowling.  Arch.,  6  North  Michigan  Ave.,  Chicago,  for  3-storv 
school  for  Board  of  Education.  Estimated  cost,  $65,000.  Noted 
Nov.    11. 

111.,  SprinK'tteld — Plans  being  prepared  for  Jewish  temple 
at    Springfield.      Estimated    cost,    $40,000. 

111.,  Uriiana — Contract  will  be  awarded  about  Mar.  1  for 
3-story  dormitory  for  University  of  Illinois.  James  M.  White, 
Superv.   Arch. 

111.,  Waukegan — Board  of  Education  plans  schools.  Esti- 
mated cost,  $;to,(i(>o. 

Wis.,  Bangor — Plans  being  prepared  by  Chandler  &  Park, 
400  Main  St.,  Racine,  for  1-  and  2-story,  90xl50-ft.  high  school 
for   Joint   District    No.    6. 

Wl.s.,  Eau  Claire— -Plans  being  prepared  by  Carl  Volkman, 
Arch.,  for  grade  school  for  Board  of  Education.  Estimated 
cost,    $40,000. 

WIn.,  Grand  Rapids — Riverview  Hospital  plans  to  build  new 
hospital. 

Wis.,  Madison — Plans  being  prepared  by  committee  rep- 
resenting all  Masonic  bodies  of  Madison  for  temple  at  Wis- 
consin Ave.  and  Johnson  St.  Estimated  cost,  between  $90,000 
and   $100,000.      John   Corsot,    Chn.    of   Com. 

Wis.,  Madison  —  Wesley  Foundation.  Milwaukee,  plans 
school  at  State  University.     Estimated  cost,   $250,000. 

Wis.,  Neiv  Franken — Preliminary  plans  being  prepared  bv 
Carr  &  Walsh.  Arch.,  Minahan  Bldg.,  Green  Bay,  Wis.,  for  1- 
story  school.      R.  F.   Duchateau,  City  Clk. 

W'is.,  Ocononio«oc — Bids  will  soon  be  received  by  E.  Briel- 
maier  &  Sons.  Arch.,  Ill  Mason  St.,  Milwaukee,  for  4 -story, 
52x240-ft.  library,  chapel  and  dormitory  with  52xl24-ft.  wing 
for  Theological   Seminary   of  Redemptorist   Fathers. 

Wis.,  Racine — City  will  vote  in  spring  on  proposed  armory. 
Estimated  cost,  $50,000.  P.  H.  Connolly,  City  Engr.  Noted 
Dec.   16. 

Wis„  Rice  Lake- — Plans  prepared  by  Volkman  &  Hancock, 
Arch.,  Grand  Ave.,  Eau  Claire,  for  2-story,  50xl90-ft.  grade 
school  for  Board  of  Education.     Estimated  cost,  $40,000. 

W^is.,  Sha>vano — Plans  being  prepared  by  E.  W.  Kolben, 
Arch.,   for   2-story,   53xl24-ft.   county  almshouse. 

Wis.,  Superior — Plans  being  prepared  for  2-story,  60x80- 
ft.  grade  school  for  Board  of  Education.  Estimated  cost,  $60,- 
000.      E.    S.    Radcliffe,   U.    S.    Bank   Bldg.,   Arch. 

Iowa,  Boxliolni — Citizens  will  soon  vote  on  $48,000  bonds 
for  school  for  Board  of  Education.     Noted  Feb.   3. 

Iowa,  Carroll — Knights  of  Columbus  plans  to  build  home. 
Estimated  cost,   $75,000. 

Iowa.  Dolliver — Bids  will  be  received  until  Mar.  10  by  L. 
P.  Stillnian,  ,Secv.  Bd.  of  Education,  for  reinforced-concrete 
school.      Estimated  cost,   $48,000.     Noted   Feb.   3. 

Iowa,  Holstein — (Official) — Bids  will  be  received  until  Mar. 
21  by  T.  M.  Watts,  Secv.  Bd.  of  Education,  for  high  and 
grade  school.     Estimated  cost,  $50,000.     Noted  Feb.  17. 

Iowa,  Lewis — Plans  being  piepared  for  2-story  school  foi- 
Consolidated  District.  Estimated  cost,  $60,000.  Proudfoot, 
Bird  &  Rawson,  Hubbell  Bldg.,  Des  Moines,  Arch.  Noted 
Jan.   13. 

Iowa,  Missouri  Valley — Board  of  Education  will  construct 
high   school.      Estimated  cost,   $75,000. 

Iowa,  Oakland  —  Revised  plans  being  i)repared  for  State 
Tuberculosis  Hospital.  All  bids  recently  received  rejected  as 
being  too  high.  Estimated  cost.  $60,000.  F.  S.  Treat,  Des 
Moines,    Secy.,    State   Bd.    of   Control. 

Iowa,  Ottosen — Bids  will  be  received  until  Mar.  7  for  2- 
story,  82x92-ft.  school  for  Consolidated  School  District.  Esti- 
mated cost,  $45,000.  Marten  &  Hoskins,  Storm  Lake,  Arch. 
Noted  Jan.   13. 

Iowa.  Sloan — Contract  for  2-story  school  for  Board  of  Edu- 
cation will  be  awarded  some  time  in  April.  Estimated  cost, 
$70,000.  Buettler  &  Arnold,  609  Security  Bank  Bldg.,  Arch. 
Noted  Feb.  10. 

Iowa,  Ainton — Board  of  Education  contemplates  high 
school.      Estimated    cost,    $100,000. 

Iowa,  Webb — Plans  being  prepared  by  H.  C.  Hardy,  Arch., 
Estherville,  for  2-story,  66xl00-ft.  school.  Estimated  cost, 
$40,000. 


Iowa,  West  liend — (Official) — Bids  will  be  received  about 
Apr.  2  by  ,Iohn  Stone,  Secy.  Bd.  of  Education,  for  school. 
lOstimated  cost,  $57,000.  Marten  &  Hoskins,  Storm  Lake,  Arch. 
Noted    Feb.    10. 

Minn.,  liaKley — Plans  being  prepared  by  R.  F.  Broomhall, 
Arch.,  Dululh.  for  Clearwater  County  court  house.  Esti- 
mated  cost,    $111,000.      H.    K.    Rude,    County   Audr. 

Minn.,  Dllworth — Citizens  defeated  $50,000  bonds  for  new 
school    house. 

.>[inn.,  Duluth  —  Plans  l)eing  prepared  for  church  for  Pil- 
grim Congregation.  Estimated  cost,  $100,000.  F.  G.  German 
and  Leif  Jenssen,  411  American  Exchange  Bank  Bldg.,  Assoc. 
A  roll. 

.>linn.,  Elmore — Bids  will  be  received  until  Mar.  9  for  bank 
building  for  First  National  Bank  of  Elmore.  Lewis  F.  Dow 
&  Co.,   St.   I'aul,   Arch. 

Minn.,  Gilbert — Bids  will  soon  be  received  for  2-story  manu- 
al training  school  for  District  No.  18.  Estimated  cost,  $65,000. 
C.   L.   Newberry,   Supt.   Bd.   of   Education. 

Minn.,  Perhani — Contract  will  soon  be  awarded  for  brick 
flre-i)ioof  high  school.  Estimated  cost.  $45,000.  T.  B.  Miller, 
Clk.    Hd.  of  Education. 

.Minn.,  Proctor — Plans  being  prepared  for  2-Htory,  70x137- 
it  high  school  for  Board  of  Education.  Estimated  cost,  $50,- 
000.     V.  J.   Price  &  Co.,  608   Palladio  Bldg.,   Duluth,  Arch. 

.'tllnn.,  Roehester — Citizens  will  vote  in  March  on  $125,000 
lioruis  for  addition  to  high  school  and  constructing  new  Phelps 
School. 

.Minn.,     Tower — Board     of     Education      contemplates      new 

school.      Estimated   cost,   $80,000. 

Minn.,  Warren — Bids  will  soon  be  received  for  2-story  high 
school  for  Board  of  Education.  Estimated  cost,  $45,000.  Kirby 
T.  Snyder,  643  Plymouth  Bldg.,  Minneapolis,  Arch.  Noted 
Feb.    17. 

.Minn.,  Wendell — A.  H.  Foss,  Elbow  Lake,  will  prepare 
plans  for  new  bank  building  for  Merchants' and  Farmers' State 
Hank. 

Minn.,  WorthinKton — Citizens  voted  in  favor  of  $50,000 
l)onds   for   new   school. 

Kan.,  Atchl.son — Commercial  Club  contemplates  building 
for  county  fairs  and  live-stock  exhibitions.  Estimated  cost, 
.ffi  0,000. 

Kan.,  Columbus — Cherokee  County  plans  high  school.  Es- 
timated   cost.    $125,000. 

Kan.,  Concordia — Citizens  will  vote  Apr.  4  on  $100,000 
lionds  for  high  school.     W.  T.  Schmidt,  Oklahoma,  Okla.,  Arch. 

Kan.,  Hays — Bids  will  be  received  until  Mar.  10  by  Lee 
Harrison,  State  House,  Topeka,  for  auditorium  and  gymnasium 
building  at  Hays  Normal  School.  Estimated  cost,  $100,000. 
Noted   Jan.   27. 

Kan.,  Salina — H.  D.  Lee  Co.  plans  building  at  Salina. 
Estimated    cost,    $150,000. 

Kan.,  Topeka — Jlasonic  Grand  Lodge  will  erect  library. 
Estimated  cost,  $100,000.     A.   K.   Wilson,   Secy. 

Kan.,  Topeka — Lux  Mercantile  (^o.  will  build  2-story  con- 
crete building  on  Kansas  Ave.  Estimated  cost,  $45,000."  John 
.Stanton,    Arch. 

Kan.,  Topeka — City'  contemplates  enlarging  cit.v  hall  and 
auditorium  at  an  estimated  cost  of  $50,000  or  constructing  a 
new    auditorium   estimated   to   cost,    $250,000. 

Xeb.,  Beatrice — Citizens  petitioned  Board  of  Education  to 
call   special   election   to   vote   (m    $45,000   bonds   for   school. 

Xeb.,  C'lark.s — Odd  Fellows  contemplate  construction  of 
auditorium. 

Neb.,  North  Platte — Bids  will  be  received  until  Mar.  13  by 
A.  F.  Streitz,  Secy.  Bd.  of  Elducation,  for  3-story,  66xl69-ft. 
junior  high  school  on  high  school  campus.  B.  M.  Reynolds, 
North  Platte,  Arch.     Noted  Dec.  30,  1915. 

Neb.,  Stuart — Bids  will  be  received  by  B.  H.  Thomas,  Secy., 
of  Holt  County  School  Board,  until  Mar.  21,  for  new  high 
school. 

Neb.,  Wyniore — Election  will  soon  be  held  to  vote  on  $40,- 
000   bonds  for  high  school. 

S.  D..  Dallas  —  County  Board  contemplates  building  an 
asylum    for    poor.      H.    L.    Eveland,    County    Audr. 

S.  D.,  Madison — Bankers'  Realty  Investment  Co.  will  invest 

$50,000  toward  building  hotel.      Estimated  cost,   $100,000. 

S.  D.,  Wessington  Springs — Masonic  Lodge  plans  to  build 
temple. 

N.  D.,  Dickinson — Plans  being  considered  by  City  Council 
for  auditorium.     Estimated  cost  between  $50,000  and  $60,000. 

N.  D.,  Fargo — Odd   Fellows  contemplate  constructing  large 

building. 

Mont.,  Belton — Great  Northern  Ry.  plans  to  construct  large 
hotel  at  Belton.     A.  H.  Hogeland,   St.  Paul,  Minn..  Ch.   Engr. 

Mont.,  Billing.s — City  Council  contemplates  $40,000  bonds 
issue  for  city  h;ill.     E.  M.  Sneckenberger,  City  Engr. 

Mont.,  Butte — J.  Georgiades  plans  to  construct  theater  and 
store  building  on  East  Park  St. 

Mont..  Butte — Contract  will  soon  be  awarded  for  5-story 
reinforced  concrete  hospital  for  T.  J.  Murray,  M.  D.  Esti- 
mated  cost,    $250,000.      Noted    Feb.   17. 

Mont.,  Helena — B.  H.  Canon  interested  in  construction  of 
theater. 

Mo.,  BowliuK  tJreen — -(Official) — Bids  will  be  received  about 
Mar.  17  bv  C.  M.  Davis,  Clk.  County  Court,  for  court  house. 
Estimated   cost,   $100,000.      Noted    Feb.   17. 

Mo.,  rartha^e — Citizens  will  vote  Mar.  14  on  $90,000  bonds 
for  2  schools. 

Mo.,  Columbia — L.  W.  Dumas,  Jr.  Construction  Co.,  contem- 
plates   building    hotel.      Estimated    cost,    $100,000. 
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Mo.,  .Idpllii  I'liiiiH  prcpured  for  tuborouloNlH  hOHpltiil  for 
Jaupt  r    t'oiinly. 

Mo.,  Klrkuvllle — IMiiiiH  l)t>lnK  prcpnrod  by  Trunk  &  fiordon, 
.\rc'h..  l)omu>ll  Coiiit  H1<Ik..  St.  .loHtiph,  for  L'-mory,  7txS!t-rt. 
church  for  I'reHbytcrlan  CoiiKrcKutloli.  1''.hI  liimlid  iumI, 
$40.0U0. 

Ark..  I.IUU-  Hock — IMan«  boliiK  prcpjiii'il  li\  l"i;inU  M 
niulmlcll.  ;U)S  Itimlcis'  TruMt  llUln..  fur  bulUllims  lOi  l.lillf 
Kock    Culbm'.       lOstliimti'il    cokI,    tr)ri,000 

T«>K..  IIIk  SprliiK  -  -  ItlK  Spring?  Iiulciiciidcnl  Srhcd  DIm- 
trlct    will    vol.-    Mar.    II    on    $10,000    boiid.s    fur    new    .scliool. 

'IVx.,  «1HT»      PrcsbytcrluiiH  will  Imlld  n.'W  dnuili. 

Te\..  niiMiiN — I-coii  S.  Cohliiiiin.  IIouKton  Icasfd  building  at 
ir.lO    i:ini   .St..    Oallas   and   will   icniodd   Maine   for   Ibcalcr. 

'Vrx.,  Denton      IlondH  for  $Tri.000  hoIiI   for  school. 

'Vex.,  KHlfurrlnn  -(\)nKrcKaflon  of  American  Church  phinw 
to   conslrnit    cdlllcc. 

Te\.,  «;nlvoi««oii  -Contral  Christian  Cburcli  <'oIlnrc^;at  Ion 
contemplates  building  new  church. 

'!>».,  <;rorK«'<OHn  Contrnct  will  be  awarded  about  Api'.  1 
for  Science  liulldlnK  for  CSeorgetown  University.  lOstlmated 
co.st.    J.'.O.llOO. 

'IVx..  <;rnHK«>r  I'lan.s  prepared  by  W.  C.  Uelnhardt  &  Co. 
for    a    lirick    business    bullillnn. 

Tt'x.,   IloiiNton — See    item    under   "Streets   and    Hoads." 

Tex.,  I.iililMtfk — rians  beiUK  prepared  by  L.  A.  Hitchcock 
for  new  business  building  for  Grollman  &  Bender  Dry  Ooods 
Co. 

Tex.,  Me.VIIen — D.  Guerra  &  Sons  will  construct  2 -.story 
business    l>ulldinK. 

Tex.,  Merkel — Presbyterian  Church,  IT.  S.  A.,  will  build  .-i 
church. 

Tex.,  Odein — Plans  prepared  for  new  depot  to  be  built  by 
Louisiana.  Texas  &  Mexico  R.R.  and  San  Antonio,  Uvalde  & 
lUilt   U.K. 

Tex.,  OrnnKe — (Official) — Bids  will  be  received  until  Mar. 
7  by  George  \V.  Curtis,  Secy.  School  Hd..  for  hiRh  school  and 
Col.    Ward    School.      Estimated    cost,    $100,000.      Noted    Feb.    10. 

Tex.,  I*Inliivle«- — City  plans  to  hold  election  in  March  to 
vote  on   $50,000  bonds   for   hiph   school. 

Tex.,  IMnno — .1.  W.  Shepard  will  build  new  business  liuild- 
ing:. 

Tex.,  I'ort  .Arthur — Campaign  orKanized  to  construct  Y.  M. 
C.   A.   building.      lOstimated   cost,   $.'')0,000. 

Tex.,  Qnnnnli — Methodists  contemplate  constructing  new 
chui'ch    buildinfi:. 

Tex.,  Koscoe — County  Commissioners  contemplate  election 
to  vote  on  $100,000  bonds  for  court  house. 

Tex.,  SenBOville — Citizens  contemplate  building  club  house. 

Tex„  Temple — Young  Mens  Business  League  contemplates 
voting  on  bonds  for  agricultural  high  school  in  Temple-Mid- 
way territory. 

Okln.,  Norman — Board  of  Education  v^fill  soon  hold  election 
to  vote  on  $5.5,000  bondsfor  school.     Noted  Feb.  3. 

Okla.,  Okmulgee — Election  will  be  held  Mar.  14  to  vote  on 
$125,000  bonds  for  courthouse  and  jail.     Noted  Dec.  23. 

Idaho.  Ida  firove — School  Board  contemplates  constructing 
school. 

Arir..,  Safford — (Official) — Bids  will  be  received  until  Mar. 
r,  bv  Board  of  Supervisois  of  Graham  County  for  2-story. 
KOxSl'-ft.  courthouse.  Estimated  cost,  $44,000.  Lescher  & 
Kibbey,   Phoenix,   Arch.      Noted  Jan.   6. 

Ariz.,  Tucson — Plans  prepared  by  Trost  &  Trost,  Arch.,  El 
Paso,  Tex.,  for  bank  building  at  Congress  St.  and  Stone  Ave. 
for  Consolidated   National  Bank   of  Tucson. 

Ore.,  Corvallis — Oregon  Agriculture  College  will  construct 
3-story  building.     Estimated  cost,   $50,000. 

Calif.,  Covina — Contract  will  soon  be  awarded  for  3-story 
administration  building  and  2  dormitories  for  Masonic  Oi- 
phan's  Home.  Estimated  cost.  $75,000.  John  F.  Blee,  515 
Union  League   Bldg.,    Los  Angeles,   Arch.      Noted   Oct.    14. 

Calif.,  Fresno — A.  E.  Sunderland,  Pres.,  Board  of  Educa- 
tion, recommends  $400,000  bonds  for  high  school  and  addi- 
tional  buildings  at   2   elementary   schools. 

B.  C,  Vancouver — Plans  being  prepared  for  office  and 
theater  building  on  Hastings  St.  for  Pantages  Theater,  Seat- 
tle. Wash.  Estimated  cost,  $250,000.  B.  M.  Pretica,  Pantages 
Theater   Bldg.,    Seattle,   Wash.,    Arch. 

Bids  In   and   Contracts   Ai-varded 

Vt.,  Montpelier — Contract  for  supreme  court,  library  and 
office  building  awarded  to  GEORGE  T.  KELLY,  Yonkers,  N.  Y., 
at   $139,4SS.     Noted  Feb.   3. 

Mass.,  Holyoke  —  Contract  for  addition  to  Ford  house 
awarded  P.  J.  KENNEDY  CO.  Estimated  cost,  $50,000.  Put- 
nam &  Cox,  Boston,  Arch. 

Mass.,  Salem — Contract  for  Salem  Hospital  on  Highland 
Ave.  awarded  to  MACK  BROS.,  Salem.  Estimated  cost.  $250,- 
000.      Noted   Oct.    21. 

Mass.,  "W'estfield — P.  J.  Mahoney,  46  Orange  St.,  submitted 
lowest  bid  for  2-story,  65xl45-ft.  theater  for  Goldstein  Bros. 
Amusement  Co.,  Bridge  St.,  Springfield.  Estimated  cost,  $40,- 
000.     Noted  Dec.   30. 

N.  Y.,  Lon>;  Beach — (Official) — Contract  for  7-story  addi- 
tion to  Trouville  Hotel  awarded  RICHARD  CARMAN,  Jamaica, 
N.  Y.  John  J.  Petit,  103  Park  Ave.,  New  York,  N.  Y.,  Arch. 
Noted   Feb.   24. 

IV.  Y.,  New  York — (Borough  of  Manhattan) — (Official) — 
Contract  for  15-story,  50xl50-ft.  studio-hotel  at  Central  Park 
West  and  67th  St.  for  Hotel  des  Artistes  awarded  to  WIL- 
LIAM  J.    TAYLOR   CO.      Estimated    cost,    $1,000,000. 


N.  v.,  \ew  ^ork  (ItoiouKh  of  .VlaMli,it  I  an )  —  (Olllclal)  — 
Contract  for  fi-storv,  r.'.'x  1  OK-ft.  slor.'  and  loft  bullilInK  at 
(•|S2  .5th  Ave.,  for  John  D.  Itockifidler  awarded  to  MAUC 
l':il>LITZ   *   SON.S.      EHllmatod   coHt,    $250,000. 

N.  v..  New  Vork  (HoroUKh  of  Manhattan) — Contract 
.•iwar<led  to  TnilNl';U  ('( )N.STUirCT10N  CO.,  11  Mroailwav.  New 
Vork,  N.  Y.,  for  a  12-  anil  (!-Htory  bulbllng  for  HuHh  Termi- 
nal  Co. 

IM.  v..  New  York-  (Borough  of  Manhattan) — Contract  for 
6-Htory,  25xliO-ft.  Htori'  and  olllce  building  on  43rd  St.  for  4 
East  4;ird  St.  Co.,  llit  Broarlwav,  awarded  to  II.  M.  ODDIIO, 
I.N'C.    251     Ith    Ave.       lOHtlmaled    <OHt,    $50,000.       Noted     Feb.     10. 

N.  J.,  Caldwell  Contract  for  ad<iltlon  to  women's  ward  at 
lOssex  County  P.'nitentlary,  awariled  to  lOSSlO.X  CONSTItt'C- 
TIDN  CO.,  ,S7  Acailemy  St.,  Newark,  N.  J.  iOstlinuteil  <ohI, 
$so,ooo. 

N,  J.,  Teaneek— (Knglewood  post  office) — Contract  for  2- 
.slory,  51.0x1 04. X-ft.  school  awarded  to  LEWIS  I".  KLUHUKR 
CO.,    220    West    42nd    St. 

Vn.,  Newport  IVewM — Contract  for  3-Btory,  5nxl25-ft.  reln- 
forced-<M>ncri-te  ollU'e  building  for  Chesapeake  &  Ohio  Hallway 
Co.  aw.irded  to  lIAItWOOI)  &  MESS,  Hampton.  Estimated 
cost,    $70,000.      Noted    I  )<'C.    23. 

N.  <•.,  HaleiKh  State  awarded  contract  for  Recelvlnj? 
Hulbllng  and  Nurses  Home  at  Central  Hospital  to  C.  V.  YORK, 
Italeigh.   at    $57.!I50. 

K.V.,  radneah — Contract  for  tuberculosis  sanitarium  for 
McCracken  County  awarded  to  MILAS  A.  STEWART. 

Hhlo.  l.akewond — Contract  for  12-room  school  on  Detroit 
Ave.  fur  St.  James  Congregation  awarded  JAMICS  DUFF  CON- 
STUUCTION  CO.,  (103  Marshall.  Bldg..  Clevtdand.  E.  J. 
Schneider,    606    Cu.vahoga    Bldg..    Cleveland.    Arch. 

Ohio,  Lebanon — Contract  for  infirmary  building  for  Warren 
Countv  awarded  to  WEBER,  WERNER  &  ADKINS,  Mercantile 
Library  Bldg.,  Cincinnati.  Estimated  cost,  $85,000.  Noted 
Jan.  27. 

Ohio.  Norwood — Edward  T.  Honnert,  Colerain  Ave.  and 
Groslieck  Rd.,  Cincinniiti,  sul)mitti  d  lowest  bid  for  school. 
lOstimated  cost,  $40,000.  Harold  Ryland,  Clk.  Bd.  of  Educa- 
tion.     Noted    Jan.    20. 

Ohio.  Toled<i — Contract  for  2-8tory  telephone  building  on 
Islington  St.  for  Ohio  State  Telephone  Co.  awarded  to  SPEAR, 
MOYLAN  ,fc   LASLEY.      Estimated  cost,  $200,000. 

Ohio,  Wilmington — (^harles  B.  Hicks,  South  Charleston, 
sul)mitted  lowest  t)id  for  2-story  church  for  .St.  Columbkills 
Congregation.      Estimated   cost,   $50,000. 

Mich.,  (ilrand  Rapiils — (Oflicial) — Contract  for  buildings  for 
Calvin  College  awarded  to  DYKE-JONKMAN  CONSTRUCTION 
CO..  Holland.  Mich.  Estimated  cost,  $125,000.  Williamson  & 
Crow.    Arch.      Noted    Nov.    18. 

Mich.,  Highland  Park — Board  of  Education  awarded  con- 
tract for  3-storv,  92xl3S.6-ft.  southwest  grade  school  to  LIN- 
SELL  CO.,   370  West   Fort  St.      Estimated   cost,   $100,000. 

Iowa,  Belmond — (Official) — Contract  for  high  and  grade 
school  awarded  to  STANDARD  CONSTRUCTION  CO.,  Min- 
neapolis,   Minn.      Estimated    cost,    $57,326.      Noted   Jan.    27. 

Iowa.  Sioux  City — Contract  awarded  to  SPLADY,  ALBER 
&  SMITH,  Minneapolis,  Minn.,  at  $456,308,  for  court  house. 
Noted   Fel).    24. 

Iowa.  AVashinjirton — Contract  for  public  building  awarded 
to  GEORGE  W.  STILES  CONSTRUCTION  CO.,  Chicago,  111., 
at    $46,500. 

Minn.,  Appleton — Standard  Construction  Co.,  Minneapolis, 
submitted  lowest  bid  for  2-story,  70xl50-ft.  high  school  for 
Board  of  Education.     Estimated   cost,   $60,000.     Noted  Jan.   20. 

Minn.,  Rochester — General  contract  awarded  to  G. 
SCHWARTZ  &  CO..  for  3-story,  48xl36-ft.  hotel  for  J.  W. 
Madden   and   F.   Jones,   211   South   Broadway.      Estimated   cost, 

$50,000. 

Neb.,  Omaha  —  Contract  awarded  to  SELDEN-BRECK 
CONSTRUCTION  CO..  Keeline  Bldg..  for  2-story,  75xl50-ft. 
office  building  at  26th  and  Q  St.  for  Armour  &  Co.  Esti- 
mated   cost,    $100,000.      Noted    Dec.    9. 

Neb.,  Omaha — Contract  for  6-story,  70xl00-ft.  hotel  at  17th 
and  Jones  .St.  for  H.  S.  Gifford,  Brandies  Bldg,  awarded  to 
SELDEN-BRECK  CONSTRUCTION  CO.,  Keeline  Bldg.  Esti- 
mated  cost,    $130,000. 

Neb.,  South  Omaha — (Official) — Contract  for  3-story,  75x 
150-ft.  reinforced-concrete  office  building  for  Armour  &  Co., 
awarded  to  SELDEN  BRECK  CONSTRUCTION  CO.,  at  $125,- 
000.      Noted   Feb.   10. 

Mo.,  St.  Joseph — Hackett  &  Simpson,  at  $153,984  submitted 
lowest  bid  for  North  St.  Joseph  High  School  at  4th  and  High- 
land  St. 

Tex.,  Denton — Contract  for  high  school  awarded  to  A.  W. 
FLINT.   Ft.   Worth,   at   $40,000. 

Okla.,  Norman — Contract  for  Science  Building  at  State 
University  awarded  to  HOLMBOE  CO.,  Oklahoma.  Estimated 
cost,    $80,000. 

Okla.,  Tulsa — Contract  for  4-story  hospital  at  Jackson  and 
Indiana  St.  for  F.  S.  Clinton,  Clinton  Bldg.,  awarded  to  VAN 
HORN  &  BRICKNER,  Calumet  Bldg.  Estimated  cost,  $50,000. 
Noted  Jan.  6. 

Aria!..  Bisbee — Contract  for  new  St.  Patrick's  Church  award- 
ed JOHN  STEFES.  A.  C.  Martin,  Biggins  Bldg.,  Los  Angeles, 
Calif.,   Arch. 


The  Dewey  Cement  Gun  Co.  of  Chicago,  111.,  has  been  organ- 
ized by  Clarence  L.  Dewey  and  Herbert  E.  Bradley  to  carry 
on  a  contracting  business  in  the  use  of  the  cement  gun  for 
coating  steel  and  masonry.  The  company's  offices  are  in  the 
Chamber   of   Commerce   Bldg.,    Chicago. 
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BUILDING    Ol'KHATIONS    FOH    FEBRUARY 

Plans  filed  from  tlie  60  cities  noted  below  show  a  marked 
increase  over  Februaiy  of  a  year  apro  with  the  exception  of 
the  Eastern  States,  where  there  is  a  drop  of  about  $200,000. 
The  total  of  the  plans  filed  in  the  cities  noted  was  $40,r)(3,B53 
against  133.205,401  in  1915,  or  about  22%  increase.  The  total 
for  the  two  months  in  1916  was  $80,806,215  against  $62,396,297, 
or  a  gain  of  20%%  over  a  year  ago  at  this  time.  These  figures 
are  all  lower  than  those  of  1914  with  the  exception  of  the 
Southern  States  where  theie  is  a  considei'able  increase  in  the 
total  of  the  plans  filed.  The  largest  gain  shown  for  Feljiuary 
of  this  year  i.s  throughout  the  Central  States,  where  there  is 
an  increase  of  about  507,  or  over  $5,000,000  over  February  a 
year  ago.  If  conditions  continue  the  way  they  have  stai'ted 
during  these  past  two  months  we  will  run  a  close  second  to 
the  operations  in  1913  and   perhaps  beat  them. 

E.\STi;i{N  ST.VTES 

Montli  of  Febniarv     First  Two  Months  of  Yc;ir 

1910  1915  1910  191.5 

Albany,  N.  Y jnfi,230  $277,115  8234,025  8617,40.5 

BridReport,  Conn 648,908  237,495  1,041,194  837,730 

Buffalo.  N.  Y 684,000  307,000  1,194,000  088,000 

Elizabeth,  N.  J 87,106  40,184  ;H2,194  122,498 

Hartford,  Conn 387,820  151,000  623,790  290,805 

Hcboken,  N.  .1 613,755  6,690  629,480  331 ,690 

.Jersey  Citv,  N.  J 254,7.50  319,1.54  621.495  4.56.9.54 

Newark,  N.J 246,8.38  955,391  606,201  1,295,099 

New  Bedford,  Mass 48,605  92,925  253,375  168,485 

New  Haven,  Conn 352,040  674,855  1,027,108  807,01.0 

New  York,  N.  Y.:  '  -      '    '    -  . 

Bronx 1„566,200  2,549,100  3,360,400  4r621,3.50 

Brooklyn 3,600.093  1,536,1,50  6,297,293  2,909,245 

Manhattan 2,393,335  4,982,900  6,982,285  12,813,000 

Queens 1,455,186  1,498,302  3,242,000  2,140,926 

Passaic,  N.J 62,830  24,800  106,115  46,210 

Paterson.  N.  J 87,.527  .57,217  229.315  131,112 

Philadelphia,  Penn 2,437,7.50  2,.574,7.30  4,.396,840  3,485,.535 

Pittsburgh,  Penn 1,321,686  008,644  4,871,630  1,074,105 

Portland,  Maine 50,.585  18,100  129,030  46,865 

Reading,  Penn .50,1.50  102.275  61,900  108,175 

Rorhester,  N.  Y 691,4.33  382,607  1,437,939  029,324 

Scranton,  Penn 118,817  42,000  248,292  80,770 

Springfield,  Mass 470,185  692,795  796,000  9.58,800 

Syracuse,  N.  Y 1 15,575  160,383  225,020  380,098 

Utica,  N.  Y 220,175  7,975  303,310  61  ..575 

Totals $18,088,179  $18,300,987  $39,460,231  $35,102,832 

SOUTHERN  ST.\TES 

Month  of  Februarv'     First  Two  Months  of  Year 

1916  1915  1916  1915 

Atlanta,  Ga $265,599  8471,961  $396,079  $74.5.7.57 

Birmingham,  Ala 150,905  136,710  424,576  208,888 

Chattanooga,  Tenn 249,680  33,110  316,070  62,252 

Dallas,  Tex 216,212  324,185  987,842  464,190 

Houston,  Tex 187,9.56  129,934  678,631  288,478 

Louisville,  Kv 941,3.30  283,220  1,120,310  560.640 

Memphis,  Te'nn 205„565  101,7.35  392,365  203,688 

Norfolk,  Va 1 16,359  172,730  264,581  292,594 

Richmond,  Va 372,907  259,184  67.3,499  419,024 

Washington,  D.  C 1,124,300  890,833  1,862,846  1,361,161 

Totals 83,8.30,873  82,803,602  $7,116,799  $4,606,672 

CENTRAL  STATES 

Month  of  Februarv     First  Two  Months  of  Yrar 

1916  1915  1916  1915 

Akron,  Ohio $435,575  $99,060  $387,490  $144,695 

Canton,  Ohio 3,56,675  .39,.5.50  428,400  70,725 

Chics<'0    111         7,.3.54,200  4,701,.500  15,472,400  9,029,400 

Cincinnati,  Ohio 596,120  499,645  942,015  950,995 

Columbus,  Ohio .314,225  153,350  4.37,6.35  238,450 

Davenport,  Iowa 23,395  29,340  .50.992  5.5,795 

Des  Moines,  Iowa 67,000  65,145  182,645  117,.395 

Duluth,  Minn 172,172  89,647  285,905  179.802 

Grand  Rapids,  Mich 114,740  104..300  233,195  184.372 

Indianapolis,  Ind 406,531  307,7.50  748,441  574,057 

Kansas  City,  Kan 69,743  55,150  93,273  90,840 

Kansas  City,  Mo 464,760  896,330  909,335  1,284,210 

Milwaukee,  Wis 753,990  3.56,034  1,074,2.35  612,705 

Minneapolis,  Minn 823,960  811,495  1,410,300  1,296,.595 

OakPark,  111 282,325  156,925  525,185  270,810 

Omaha,  Neb 815,692  84,100  992,717  249,175 

Peoria    111                             .  215,750  51,7.50  332,6.50  227,750 

8t   Louis   Mo     ".;    1.180,334  701,062  1,824,.525  1,795,735 

St' Paul,  Minn 426,694  797,054  849,892  1,496,312 

Toledo   Ohio         700,781  454,607  1,261,6,56  991,904 

Youngstown,  Ohio 85.675  79,6.50  182,020  1.52,900 

Totals $15,660,337     $10,.533,444  $28,624,906  $20,015,222 

WESTERN  STATES 

Month  of  Februarv     First  Two  Months  of  Year 

1916                  1915  1916  1915 

Denver   Colo                     .  .           M72..380          $165,070  $600,820  $342,705 

Los  .Angeles,  Calif 976,378            .560,697  2,655.102  1,421,0.57 

Port  and    Ore                  ...             406,615            311,740  575,990  684,4.30 

Salt  Lake  City,  Utah....             243,815             147,705  422,077  233,3.55 

Seattle    W«sh                    ..             598,615            353,880  1,012,120  762,465 

Spokane,  Wash 202,660              21,.525  241,215  11,3,710 

Tacoma,  W,Tsh ^       63,801               56,751  96,955  116,349 

Totals ^2,964,264       $1,017,368      $5,604,279       $3,674,071 


It  VII.U  VYS 
l'r»|ioMril    Work 

New  York — Press  repoits  state  All>any  Southern  Railroad 
Co.,  Albany,  plans  to  extend  line  to  Massachusetts  State  Line. 
James  E.  Hewe.s,  Albany,  Gen.  Mgr. 

New  York — I'ublic  Service  Commission  for  Second  Dis- 
trict of  New  York  approved  franchise  granted  by  city  to  In- 
ternational Railway  Co.  for  tracks  in  Bailey  Ave.  from  Ken- 
sington Ave.  to  East  Delevan  Ave.  and  from  Kast  Ferry  to 
Seneca  St..  Buffalo.     J.  C.  Sheldon,  Buffalo,  Pur.  Agt. 

New  Jersey — Public  Sc'rvice  Railway  Co..  Broad  and  Bank 
St..  Newark,  granted  permission  by  Public  Utility  Commis- 
sioners to  issue  $7,500,000  stock  for'  improving  and  extending 
line.     R.  E.  Danforth,  Newark,  Gen.  Mgr. 

PenuMylvanla — Press  reports  state  surveys  being  made  for 
railway   from   Lancaster   to   Holtwood. 

:tlfiryland — Chesapeake  &  Curtis  Ray  Railroad  Co.  plans 
line  from  Curtis  Bay  to  Fairfield,  via  Wagners  Point.  J.  Cook- 
man   Boyd,  Baltimore,   interested. 

West  VIreinia — Bluefield  Chamber  of  Commerce  authorized 
committee  to  investigate  concerning  possibility  of  electric 
railway  from  Bluefield  to  Pocahontas  coal  fields. 

^Ve«t  YlrKinia — Panhandle  Traction  Co.  contemplates  line 
from  Short  Creek  to  Pennsylvania  Line.  G.  O.  Nagle,  Wheel- 
ing, Pres.  and  Gen.  Mgr. 

North  Carolina — Shelby  Northern  Railway  Co.  plans  line 
from  Shelby  to  Csesar,  via  Beams  Mill,  Fallston  and  Belwood. 
O.  M.  Mull,  Shelby,  N.  C,  and  W.  N.  Dodd,  Greenville,  S.  C, 
interested. 

Georgia — J.  L.  Murphy,  Atlanta,  interested  in  interurban 
line  from  Atlanta,  Ga.,  to  Anderson,   S.  C,  about   140  mi. 

Georgia — Augusta  &-  Western  Railway  Co.,  recently  incor- 
porated, plans  railway  from  Augusta  to  Athens,  93  mi.  Wil- 
liam  J.   Twiggs,   Augusta,    interested. 

Alahama — Contract  will  soon  be  awarded  by  Gulf.  Florida 
&  Alabama  Ry  for  about  96  mi.  of  line  from  Kimbrough  north. 
G.  A.  Berry,  Pensacola,  Fla.,  Ch.  Engr.     Noted  Dec.  IB. 

LoiiiNiaiia — Surveys  completed  for  extending  line  of  Gulf, 
Sabine  &  Red  River  R.R.  from  Fields  to  Orange,  via  Merry- 
ville,   about   35   mi. 

TenneMNee — Central  of  Georgia  Ry.  plans  spur  to  industries 
in  Chattanooga.      C.   K.   Savannah,   Ga.,   Ch.   Engr. 

Tennessee — Tennessee  Zinc  Corporation  securing  right-of- 
way  for  lailroad  from  LaPollette  to  Arthur.  32  mi.,  and  for 
branch  from  Speedwell  to  Hamiltons  Ford,  12  mi.  F.  B. 
Shirley,  600  McGavock  St.,  Nashville,  Secy,  and  Engr. 

Tennes.see — Nashville.  Chattanooga  &  St.  Louis  Ry.  plans 
3  mi.  line  for  industrial  use  in  Chattanooga.  H.  McDonald, 
Nashville,  Ch.  Engr. 

Tennessee — Nashville,  Hartsville  &  Redboiling  Springs 
Railway  Co.  applied  for  charter  to  build  line  from  Hartsville 
northeast  to  Redboiling  Springs,  20  mi. 

Iventueky — Newport  &  Covington  Railway  Co.  plans  elec- 
tric railway  connecting  Newport.  South  Ft.  Thomas,  Cold 
.Springs,  Silver  Grove  and  Alexandria,  15  mi.  J.  A.  Stewart. 
Mitchell  Bldg..  Cincinnati.  Ch.  Engr. 

Kentueky — Newport  &  Alexander  Interurban  Railway  Co., 
recentlv  incorporated  with  capital  of  $100,000.  plans  line 
from  Newport  to  Alexander,  10  mi.  G.  D.  Miller,  Huntington, 
W.  Va.,  interested. 

Kentucky  —  TIniontown  Southern  Electric  Railway  Co. 
granted  right-of-wav  for  line  from  TIniontown  to  Morganfield, 
about  5%  mi.  Norman  R.  Orcutt,  Morganfield.  Engr.  Noted 
Jan.  13. 

Ohio — Cleveland  &  Sharon  Rapid  Transit  Co.  applied  to 
Public  Utilities  Commission  of  Ohio  for  permission  to  sell 
$195,000  bonds  and  $75,000  stock  for  electric  railway  from 
Middlefield  to  Lockwood,   12  mi.     C.  A.  Black,  Pres. 

Ohio — Northern  Ohio  Traction  and  Light  Co.,  plans  renewal 
of  tracks  in  Market  St.  from  fith  St.,  N.,  to  6th  St.,  S.,  Canton. 
Charles  Currie.  Akron,  Vice-Pres.  and  Gen.  Mgr. 

Indiana — Ft.  Wavne  &  Decatur  Interurban  Railway  Co., 
recently  incorporated  with  capital  of  $200,000.  will  take  over 
and  improve  22  mi.  of  track  from  Ft.  Wayne  to  Decatur  now 
operated   by   Ft.   Wayne   &   Springfield   Interurban    Line. 

Indiana — Indianapolis  &  Cincinnati  Traction  Co.  contem- 
l)lates  extending  line  from  Rushville  to  Cincinnati.  62  mi. 
Charles  L.  Henry,  Indianapolis,  Pres.  and  Gen.  Mgr. 

Wlseon.'iln — Minneapolis.  St.  Paul  .t  Sault  Ste.  Marie  Ry. 
plans  line  from  Twin  Cities  to  A.shland.  via  Reserve  and 
Mellen.     C.  N.   Kalk,   Minneapolis,   Minn.,   Ch.   Engr. 

Minnesota — Plans  being  prepared  for  extension  of  line  of 
Canadian  Northern  Rv.  through  Spooner.  M.  H.  MacLeod, 
Winnipeg,  Man.,  Gen.  JtV-r.  and  Ch.  Engr. 

Minnesota — Press  reports  state  Northern  Pacific  Ry.  con- 
templates an  expenditure  of  $500,000  on  construction  work. 
W.  L.  Darling,  St.  Paul,  Ch.  Engr. 

Kansas — H.  V.  Balcom,  Canev,  interested  In  organization 
of  company  to  promote  construction  of  interurban  line  from 
Caney   to   BartlesviUe. 
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Knnanpi  I'''  I'V  Miiipliv,  Sulili'tto,  InloroHtcil  In  riillroiicl  fniiii 
I'lalliH    lUMllivMNl    III   .Saiilii    y,--   III    (iiililcll    Clly. 

\urth  Ihikiilii  Mill  hi'll  Coiiiiiki clnl  Clill)  llilci'i>Htc«l  In 
loii.si  I  lulluii     uf     lulhviiy     from     Mltclu'll     lu     rkTiu     vli'    (Jiimi 

Vllll.VN. 

^loiitniin — (Iri'nl  Northern  Hy.  plnnn  cul-olT  from  l.aiiil"  rl 
lo  ClK'li'.      It.   II.   HoKvlniKl,  St.   Paul,   Minn.,  Ch.   Kimr. 

^llMniiurl  -Mctiopiillliin  Stifil  Uiillwiiy  I'o.  \vlll  i.'con- 
.Mliiul  Iiiu-Kh  on  .SwiiiH'  I'liiUwiiy  from  •I'Jth  St.  to  Swopi-  I'lirk, 
KaiiHus   rity.      .1.    M.    KuKan.    KansaH   City,    I'rcM.   and    (icii.    M<r. 

MiMHouri  I'H'.Ml.l.nl  of  Hoard  of  Aldcrnirn  appointed  coin- 
mltti'"'  to  .onfi-r  wltli  olllclalH  of  United  ItallwavH  Co.  of  St. 
I.oui.M  ri'naidliiK  line  from  Noilli  MarUft  St.  dockH  to  Sulmrb.-m 
Park.    St.    LoulH.      U.    McCulloeli,   St.    LouIh,    I'rcM.   and   (ien.    Mxr. 

ItllMMoiirl-  It.  K,  linsh.  receiver  for  MIhhoimI  I'aelllc  Uy.. 
authoiized  l>v  eonrt  to  Improve  line  at  an  estimated  co.Mt  of 
$l,3ao. (111(1.    !•;.   .\.   Ilailley,  St.    I.ouls,   Ch.    lOn^r. 

.VrkniiHnN — l>e  tjueen  &  lOaHtcrn  ll.H.  |)lanH  extension  of 
line  from  Do  Oucen  to  Hot  Sprlnn.H,  about  60  ml.  J.  C. 
Keeper,    Hroken    llow,   Okla.,   Ch.    KtiKr. 

Tfxnn  Survev.s  made  for  railroad  from  lluinlile  lo  l'"rl.Meo 
K.K..    1    mi.,    for    ISradford    IliokH    I.umlier   Co. 

Oklnliiiniii-Cherokee  Holt  &■  Iiitorurlian  It. It.  plans  line 
fiom  Skiatook  In  Collln.svlUo,  Claremore,  I'ryor  and  Sallna. 
W.    K.    llalhert,    CoUinsviUe,    interested. 

Okliilioiiiii — Oklahoma.  New  Mexico  &  Pacific  Ry.  conleni- 
plales  extendinK  line  from  ItinnlinK  to  Oklahoma.  W.  J. 
,'^lone    liurner,    Ardmore.    Cion.    Supt. 

I<lnli« — lioise  Itailroad  Co..  Ltd..  plans  an  expenditure  of 
$!i(l.(UUl   for   improving:   line.      W.   H.   Trenmer,   Hoise,   .Supt. 

I  «iili — Press  rejiorts  state  Ou'len.  Lo>?an  &  Idaho  Uy.  <<>n- 
Icmplates  extending;  line  from  Preston  north  via  Poeatello, 
I!la<-kfoot,  and  Idaho  Falls  into  Yellowstone  I'ark.  .M.  A. 
Itohy.    Ojidcn,    Ch.    Kn^r. 

^VnMhliiKtoii — I^amb  Timber  Co.,  Hoquiam,  has  surveys 
under    way    for   fi    uii.    of   railway. 

AViiNlilnuton — Northern  Pacific  Ry.  contenn)lates  19  mi.  of 
railroad  in  Yakima  Valley  this  year.  Most  important  work 
will  be  line  from  present  terminus  of  branch  line  at  Grand 
View  to  Cibbon  on  main  line,  7  mi.  W,  L,  Darling-,  St.  I'aul, 
.Minn.,   Ch.    lOn^r. 

'WnNlilniituii — Spokane  Traction  Co.  contemplates  extending 
line  on  .Madelia  St.  from  lioone  Ave.  to  Broadway,  Spokane. 
A.    iM.    I^upfer,    I'ortland,    Ore.,    Ch.    Ei\fi:r. 

OreKon — Plans  boinK  considered  for  railroad  from  Med- 
ford.   Ore.,    to   Eureka,    Calif.      S.   S.    Bullis,    Medford,    interested. 

HI<In  In   anil   Contracts  Atvurded 

PennMylvnniii' — Philadelphia  &  Reading  Ry.  awarded  con- 
tiact  for  KradiuK'  and  masoni  v  work  for  spur  from  Harrisburg 
to  Rutherford  vards  to  .lAMES  McGRAW  CO.,  Philadelphia. 
S.   T.   Wagner,   Philadelphia,   Ch.   Engr.     Noted  Jan.   6. 

VirKinin — Contract  for  constructing  Pine  Creek  branch  of 
Virginian  Ry.  awarded  AVALTON  CONSTRUCTION  CO.,  Far 
Mills,    Va.      H.    Pernstrom,    Norfolk,    Va.,    Ch.    Engr. 

Biorth  Carolina — Press  reports  state  Seaboard  Air  Line 
awarded  contract  for  grading  7  mi.  on  Eastern  Carolina 
Division  and  grading  vard  at  Hamlet  to  VAUGHN  CONSTRUC- 
TION CO.,  INC.,  Roanoke,  Va. 

Kentucky — Cumberland  &  Manchester  R.R.  awarded  con- 
tract for  grading  8  mi.  of  line  from  Cannon  to  T.  L.  ANDER- 
SON, Knoxville,  Tenn.     M.  E.  S.  I'osey,  Barbourville,  Ch.  Engr. 

>Iinnesota — Duluth,  Missabe  &  Northern  Rv.  awarded  con- 
tract to  CHARLES  M.  MAGNUSON  for  grading  15  mi.  of  road 
in    Knife    River.      H.    L.    Dresser,    Duluth,    Minn.,    Ch.    Engr. 

.\rkansas — Contract  for  railroad  from  Black  Rock  to  Guion 
awarded  to  L.  C.  HUDSON,  Memphis,  Tenn. 

LIGHT,  HEAT  AXD  POWER 

Pr€>posed    Work 

MaSN.,  Peabody — City  contemplates  expenditure  of  .$40,000 
for   improving  municipal   electric-light   plant. 

Conn.,  New  Haven — Housatonic  Power  Co.,  New  Haven,  ap- 
plied to  Public  Utilities  Commission  for  approval  of  con- 
struction of  power  transmission  line  from  power  house  at 
Bull's  Ridge  through  New  Milford  and  Sherman  to  New 
Y'ork    State    line. 

N.  Y.,  Buffalo — Buffalo  General  Electric  Co.,  Buffalo,  will 
construct  1 -story  power  plant  at  803  Perry  St.     Estimated  cost, 

$21,500. 

IV.  Y.,  IVlasara  Falls — Hugh  L.  Cooper,  Consult,  Engr.,  101 
Park  Ave.,  New  Y'ork,  and  Harry  Kornfield,  representing  large 
financial  interests  in  New  York,  organizing  force  of  engi- 
neers to  make  survey  of  lower  Niagara  River  with  view  of 
promoting  hydro-electric  project. 

N.  Y.,  Os«cgo — John  A.  Bensel.  Engr.,  Bernardsville,  N.  J., 
retained  bv  Municipal  Water  Service  Commission  to  prepare 
preliminary  plans  for  water  power  development  at  Dam  No. 
a.  Project  will  include  large  power  plant,  etc.  John  D. 
Higgins,"Chn.   of  Com. 

N.  Y.,  Silver  Creek — Silver  Creek  Electric  Co.  plans  to  ex- 
tend transmission  lines  from  Silver  Creek  through  Irving, 
Hanover  Center  and  Smith's  Mills  to  Forestville. 

N.  J.,  HiRhtstown — Borough  Officials  contemplate  municipal 
electric-light   plant. 

>.  J.,  Perth  AnilM»y — Rarltan  Copper  Works  will  build  an 
addition  to  its  electric  power  plant. 

Penn.,  Johnstown — Dale  Light.  Heat  and  Power  Co.,  Johns- 
town, plans  to  enlarge  its  power  plant.  C.  P.  Lancaster, 
Mgr. 

Penn.,  Lansdale — Plans  being  considered  for  improving 
municipal  electric-light  plant. 
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i|  iH(iMi:ile  Miiplled  for  addlllon.tl 
eie  niiinleliiaf  HyMlem  of  eonihiitN 
loiniLH,   Ch.    KliKr.    ICIeet  ileal   Coiiiii. 

\n.,  I'-ront  lloyni  PropoMal  of  Nortli<-rn  VlrKlnla  Power 
Co..  WlncheNter,  to  fiiinlHli  city  with  eliulrlcllv  reJecKid  by 
liUHliieHH  iiKui.  Clly  will  Imiirove  munleiixil  livdrii-elfctrlc 
liliinl   and   iiIho  eonHtniel   auxiliary   Mtc>am-power   pliinl. 

Va.,  iliMirord  dren  liodd  applliid  to  City  Council  for  fran- 
ehlHe   to  bnlld  eleelrli  -lluhl   |.lant. 

\.  «■.,    Norwood      Clly    eon teinplatCH   eloctrlc-llKht   HyHtern. 

IM.  <•.,  WliniiiiKtoa  I'lanH  prepared  by  Kenneth  M.  Murchl- 
Mon,  1(11  Park  Ave.,  New  'York,  N.  Y„  for  power  hoUHC  for 
JiimeH   Walker   llo.M|>ltaI. 

S.  «'.,  Klort'ncc — Carolina  Central  Electric  Co.nlnnB  lo  eon- 
Hlruet  11!  ml.  of  13,000-volt  traiiHrnlHslon  line.  F.  O.  Godfrey. 
(Jen.    Supt. 

(in.,  .'\cworth — Citizens  voted  $5,000  bonds  for  Improving 
eleeii  ie-llnht   plant  and    water  system.     NotiMl   Fidj.    Id. 

<;a., 


iOlinvliit — See  Item  under  "Water- Works." 
<;«.,    .Inaction    City — City    contem(>latCH    municipal    cle<lrle- 
lighl    plani 

li'ia..  I'iant  flty — Preliminary  i)lanH  prepared  bv  Jaiidon 
I'lngliieei  liiK  Co..  Savannah,  Ga.,  for  municipal  electrlc-llKlit 
plant.       ICstlmated    cost.    $50,000. 

I. a,.  \  lllc  Platte — City  eontcmplatOH  bond  Issue  for  electric- 
light    plant    and    Wiiter-works    system. 

Tenn.,  CharlcNton — Hiawassee  Light  and  Power  Co.  plans 
to  fuiiii.sh  electricity  to  Charleston,  Calhoun  and  Ooltcwah  and 
will  build    plant. 

Tcan.,  ChnttnaooKU — .See  Item  under  "Industrial  Works." 

Ky.,  Newport — Newport  &  Covington  Railway  Co.  contem- 
plates  power   house. 

Ky.,  ituMNcil  SiiriuKN — Commercial  Club  contemplates  mu- 
nicipal lighting  jilant. 

Ohio,  Dnyton — Pakwood  Power  and  Light  Co.,   Dayton,  will 

construct  .-iddition   to  power  plant.      Estimated  cost,  $15,000. 

Ohio,  llolKnte — Board  of  Public  Works  plans  to  Improve 
electric-light    plant.       E.    M.    Ball,    Mgr. 

Iowa,  Itock  Ilapids — Press  reports  state  citizens  contem- 
plate voting  on  $5,000  bonds  for  improving  electrlc-llght 
plant   .and    water-works    system. 

Iowa,  Siienandoab — Artificial  Ice.  Power,  Heat  and  I«ight 
Co.,  plans  to  construct  transmissi(m  line  from  Shenandoah  to 
Imogene,   10  mi. 

Iowa,  Tiffin — Citizens  voted  in  favor  of  bonds  for  distribu- 
tion system  and  securing  current  by  transmission  from  plant 
of  Iowa  Light  and  Power  Co.  at  Cedar  Rapids.     Noted   Mar.   2. 

Kan.,  Huhier — Citizens  will  vote  Mar.  17  on  $5,000  bonds 
for  electric-light  plant.     Noted  Feb.   10. 

Kan.,  Concordia  —  Plans  being  considered  by  Concordia 
Electric  Light  Co.  to  extend  transmission  lines  to  several  ad- 
ditional   towns.      L.    K.    Green,    Mgr. 

Kan.,  Danville — Citizens  contemplate  distribution  system 
and  transmission  line  from  plant  at  Harper. 

Kan.,  Kaston — Citizens  contemplate  voting  on  bonds  for 
electric-light    plant. 

Kan.,  Frankfort — Plans  being  considered  by  Frankfort 
Light  and  Power  Co..  Frankfort,  to  construct  6,600-volt 
transmission  line  to  Winifred  and  Vliets.  F.  C.  Dwinnell, 
Prop. 

Kan.,  Gardner — Citizens  plan  to  construct  electric-light  and 
power  plant. 

Kan.,  Gcnesco — City  plans  to  construct  6.600  ft.  of  trans- 
mission line  in  connection  with  municipal  electric-light  plant. 
Chester   Norman,   Mgr. 

Kan,.  Havensvillc — Citizens  recently  voted  in  favor  of  bond 
issue  for  transmission  line  from  Holton. 

Kan.,  Manchester — Citizens  contemplate  distribution  sys- 
tem, securing  current  by  transmission  from  plant  of  River- 
side Light  and  Power  Co.,  Abilene. 

Kan.,  Olathe — (Official) — Citizens  voted  in  favor  of  $50,000 
bonds  for  municipal  electric-light  plant  or  purchase  present 
privately  owned  plant.     Noted  Jan.  27. 

Kan.,  Osborne — City  Council  plans  to  call  election  to  vote 
on  $7,000  bonds  for  additions  to  municipal  electric-light  plant. 

Kan.,  Wakefield — Citizens  contemplate  expenditure  of  $8,- 
000   for   electric-light   system. 

Neb.,  Syracuse — Citizens  contemplate  electric-light  sys- 
tem  in   spring. 

S.  D.,  BridKCwater — Bridgewater  Electric  Power  Co.  plans 
to  enlarge  power  house  and  extend  transmission  line  to 
Emery,   10  mi. 

N.  D.,  Jamesto^vn — Plans  being  considered  by  Western 
Electric   Co.,   Jamestown,   for  new  power  plant. 

Mo.,  Branson — W.  E.  Meyers  and  H.  A.  Larson  granted 
franchise  to  install  and  operate  electric-lighting  system  in 
Branson   for  period   of  20   years. 

Mo.,  Lucerne — Lucerne  Electric  Light  Co.,  recently  incor- 
porated, plans  to  install  electric-light  plant  in  Lucerne.  S.  L. 
Prough  and  W.  M.   Boland,   interested. 

Tex.,  Arciier  City — City  plans  to  install  municipal  electric- 
light  and  power  plant. 

Tex.,  Batson — Thompson  &  Beitrich  will  rebuild  electric- 
light  plant  and  machine  shop  recently  destroyed  by  fire.  Es- 
timated  cost,    $50,000. 

Tex.,  Dallas — Election  will  be  held  Apr.  4  to  vote  on  $500,- 
000   bonds   for  municipal   electric-light   plant. 

Tex.,  DeKalI> — M.  Risinger,  Nashville,  Ark.,  is  interested 
in    project    to    install   electric-light   plant   in    DeKalb. 

Tex.,  Orani^e — J.  C.  Connally.  Mgr..  Port  Arthur  Gas  Co., 
states  that  company  contemplates  plant  at  Orange. 

Tex.,  San  Anjccio — San  Angelo  Water,  Light  and  Power  Co. 
preparing  plans  for  large  central  electric-power  station  in  San 
Angelo.      E.   Burrow,   San  Angelo,   Ch.   Engr. 
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Okln.,  MoAlentor — Choctaw  Railway  and  Lighting  Co.  con- 
templates ij'jwer  plant. 

Uklu..  Strntrord — Citizens  voted  $10,000  bonds  for  electric- 
light  plant.     Noted  Feb.  3. 

Utah,  Suit  Lake  City — Utah  Gas  Co.  will  improve  plant  and 
extend   Kas   mains.      Estimated   cost,   $12.'), 000. 

Calif.,  I>aNa<lena — City  Kecured  ri(?ht-of-way  between  Pasa- 
dena and  Lo.s  Angeles  on  which  high  voltage  power  line  will 
be  con.structed  to  carry  cuiient  from  municipal  substation 
which  City  of  Los  Angeles  will  build  in  Highland  Park  Dis- 
trict to  I'asadena.  C.  W.  Hoiner,  Mgr.  Pasadena  Lighting 
Dept. 

.SaNk.,  Weyhuni — City  Council  applied  for  authority  to  ap- 
propriate $35,000  for  improving  municipal  electric-light  plant. 
Bids   In   and   CuntrnctM   Awarded 

MaNs.,  IloMton — Kdi.son  Electric  Illuminating  Co.  awarded 
contract  for  2  tunnels  under  harbor  at  Congress  St.  for  carry- 
ing ducts,  to  H.  P.  NAWN  CONSTKUCTION  Cf).,  Savin  St., 
Roxbury.     Joseph  R.  Worcestei-  &  Co.,  7'J  Milk  St.,   Engr. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Omcial) — 
Contract  for  8-story  power  plant  at  Burling  Slip  and  Water 
St.  for  New  York  Steam  Co..  140  Cedar  St..  awarded  to 
THOMPSON-STAHRETT  CO.,  49  Wall  St.  Arthur  B.  Duram, 
Pres.      Noted    P^eb.    3. 

Iowa,  Ilelniond — Contract  for  heating  system  in  new  school 
awarded  to  J.  P.  ADAMSON  CO.,  St.   I'aiil,   Minn.,  at  $6,752. 

Iowa,  Waterloo — Contract  for  power  station  and  sea-wall 
awarded  to  H.  A.   MAINE  CO.,  Waterloo. 

Mo.,  .St.  Joseph — Turner  &  Cook  Plumbing  Co.,  at  $30,79G, 
submitted  lowest  bid  for  heating  and  ventilating  system  in 
North  SL  Joseph  high  school. 

RKIDOICS 
Proposed    Work 

Mass.,  ('Iiarlestowu — Plans  being  prepared  for  Mystic  River 
Bridge. 

Mass,  East  Itoston — (Boston  post  ofTice) — (Official) — Bids 
will  be  received  by  Commissioner  of  Public  W^orks,  until 
Mar.  15  for  building  a  footbridge  at  Wadsworth  St. 

Mass.,  Worcester — Bids  will  be  received  until  Mar.  14  for  6 
span,  885-ft.  concrete  bridge  across  Lake  Quinsigamond  on 
main  highway  between  Worcester  and  Boston.  Estimated 
cost,  $250,000.     P.  A.  McClure,  City  Engr.     Noted  Feb.  24. 

Conn.,  Derby — City  contemplates  new  bridge  over  Nauga- 
tuck  River  at  Division  St.     V.  B.  Clark,  City  Engr. 

Conn.,  Saybrook — New  York.  New  Haven  &  Hartford  "R.R. 
will  widen  2  railroad  bridges  and  4  liighway  bridges  to  pro- 
vide for  4  tracks.  Work  will  be  done  by  company  forces. 
Edward  Gagel,  New  Haven,  Ch.   Engr.     Noted  Feb.   24. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official) — 
Bids  will  be  received  by  F.  J.  H.  Kracke,  Comr.  of  Bridges, 
Municipal  Bldg.,  until  2  p.m..  Mar.  16.  for  repairing  "asphalt 
I)avements  on   bridges  over  Harlem   River. 

N.  Y.,  PortagevlIIe — Election  will  be  held  Mar.  14  in  cities 
of  Portage  and  Oeneseo  to  vote  on  proposition  of  each  city 
raising  $12,500  for  bridge  across  Genesee  River  at  Portage- 
ville. 

N.  J.,  Flemlngton  —  County  "Freeholders  will  construct 
bridge   over   Lamiiigton    River.      Estimated    cost,    $5,000. 

N.  J.,  Keyport — I'lans  being  pr(i)ared  for  bridge.  John  T. 
Simpson,  31  Clinton  St.,  Newark,  N.  J.,  Engr. 

N.  J.,  Morristown — Plans  being  prepared  for  3  bridges. 
Charles  H.  Nelson,   Engr. 

Md.,  Frederick — Commissioners  of  Frederick  and  Carroll 
Counties  contemplate  bridge  over  Monocacy  River.  Estimated 
cost.    $10,000. 

Md..  Sparrows  Point — Plans  being  considered  by  Pennsyl- 
vania R.R.  for  double-track  concrete  bridge  across  Bear  Creek. 
A.  C.  Shand,  Philadelphia,  Penn.,  Ch.  Engr. 

D.  C,  Washington — City  contemplates  bridge  over  Poto- 
mac River.  Estimated  cost,  $1,000,000.  David  E.  McComb,  Engr. 
of   Bridges. 

Va.,  Staunton — (Official) — Bids  will  be  received  by  Board 
of  Supervisors,  until  noon.  Mar.  23  for  5  steel  bridges.  (See 
adv.  in  Mar.  2  issue.) 

S.  C,  Edgefield — County  Supervisors  will  build  a  bridge 
across  Turkey  Creek  between  Morgans  Bridge  and  Gilgal 
Bridge;  also  bridge  across  Rock  Creek  near  Morgans  Mill. 
Thomas  W.  Cothran,   Engr. 

Ga.,  Leeshnrg — Election  will  be  held  Mar.  23  in  Lee  County 
to  vote  on  $S0,000  bonds  for  bridges,   roads  and  courthouse. 

Pla.,  Cocoa — Ciitzens  voted  in  favor  of  $35,000  bonds  for 
bridge  across  Indian  River.     Noted  Dec.  9. 

Ky.,  Elizabethtown — County  appropriated  $25,000  for  con- 
structing bridges  and  roads. 

Ohio,  Youngstown — Republic  Iron  and  Steel  Co.  will  build 
bridge   across   Mahoning   River. 

Ind.,  Anderson — County  Council  appropriated  $2,500  for 
preliminary  work  toward  building  new  bridge  over  White 
River  at  9th  St.,  also  appropriated  $20,000  for  replacing 
bridges  over  Fall  Creek  and  $27,000  for'new  bridge  over  Duck 
Creelt. 

Ind..  Richmond — Citv  will  build  bridge  at  South  G  St. 
Estimated  cost,   $170,000.     Frank  Charles,  City   Engr. 

9Iich.,  Grnnd  Rapids — City  Council  contemplates  bridge 
over  Grand  River  at  Fulton  St. 

Mich.,  Mt.  Clemens — Plans  being  prepared  for  Macomb  St. 
bridge. 

Mich.,  Orchard  Lake — Township  Board  granted  permis- 
sion to  build  a  bridge  on  Orchard  Lake  connecting  Cedar 
Island    with    the   mainland. 

III.,  Chicago — (^itv  pl.ins  to  construct  bridges  at  Madison, 
Franklin.  Clark  and  La  Salle  St.     John  Ericson,  City  Engr. 

III.,  Monticellu — City  will  construct  new  bridge  north  of 
Atwood. 


III..  Ottawa — Bids  will  bo  received  at  office  of  County  Sup- 
erintendent of  Highways  until  1  p.m..  Mar.  13,  for  reinforced- 
eoncreto  bridge  in  Serena  Township,  La  Salle  County.  Esti- 
mated cost,  $6,600.  George  Fariisworth,  County  Supt.  of  High- 
ways. 

III.,  Hnckford — Citizens  will  vote  on  $160,000  bonds  for 
building   2   liridges.      E.   Main,   City    Engr. 

III.,   \\  utNcka — See   Item   under   ".Sewers." 

III.,  Waukcgan — County  .Supervisors  will  construct  bridge 
ovei'  charm. 1  joining  Pistake  and  Nippersink  Lakes.  Esti- 
mated cost  l)etween  $25,000  and  $40,000.  Charles  Russell, 
County   Superv. 

Wis.,  Milwaukee — Plans  prepared  for  double  bascule  bridge, 
270  ft.  long  with  90-ft.  clearance,  40-ft.  roadway  and  two  10- 
ft.  walks,  carrying  street  railway  tracks  across  Milwaukee 
River  at  State  and  Mxrtin  St.  Estimated  cost,  $155,000.  George 
F.  Staal,  City  Engr.     Noted  Dec.  9. 

Wis.,  Milwaukee — Department  of  Public  Works  instructed 
to  prepare  plans  for  proposed  bascule  bridge  across  Milwaukee 
River  to  connect  Cedar  and  Biddle  .St.  Estimated  cost,  $150,- 
000.      George    F.   Staal,   City    Engr. 

Wis.,  Milwaukee — City  will  construct  new  State-Martin 
St.  bridge.     E.stimated  cost,  $150,000. 

■own,  iiurlington — City  will  build  new  bridge  over  Chicago, 
liuilington    &   Quiney    R.R.    tracks   on    IJankwardfs   Lane. 

Iowa,  Newton — Bonds  for  $36,000  sold  by  Commissioners  of 
Jasper   County    for    l)ri<lge   work. 

Minn.,  Grand  Itaplds — Bids  will  be  received  until  Mar.  17 
for  timber  bridge  across  Jesse  Brook  and  one  across  Little 
Popple   River   in    Itasca   County.      Frank   Sherman,   Audr. 

Minn.,  Morn — Bids  will  be  received  until  Mar.  21  for  fur- 
nisliing    Kanabec   County    with    culverts. 

Minn.,  St.  Paul — Great  Northern  and  Northern  Pacific  Ry. 
will  rebuild  east  span  of  East  7th  St.  bridge.  Estimated  cost, 
$6,500. 

Minn.,  Waseca — Bids  will  be  received  until  Mar.  20  for 
5  standard  reinforced  culverts.  Theodore  I'eterson,  Countv 
Audr. 

Kan.,  nelleville — Commissioners  of  .Jewell  and  Republic 
Counties  plan  to  consti  uct  bridge  across  Repul>lican  River. 

Knn..  Ileringtou — I'lans  being  prepared  for  bridge,  esti- 
mated   to    cost    $5,000.      Karl    Riddle,    City    Engr. 

Neb..  Kearney — Bids  will  be  received  by  Board  of  Super- 
visors until  Mar.  21  for  repairing  and  building  bridges.  J.  H. 
Dean,  County  Clk. 

N.  IJ.,  Bottineau — County  Commissioners  will  construct 
pile  bridge  over  Mouse  River. 

Mo.,  Cassville — Barry  County  plans  to  construct  bridge 
across   White   River.     Arthur  Henbest,  County   Engr. 

Mo.,  Valley  Park — Plans  being  prepared  for  bridge  over 
Meramec    River. 

Ark.,    Hot    Springs — Hot    Springs,    Pine    Bluff    &  Mississippi 

Ry.,    will    build    bridge    across    Arkansas    Rivi-r    in  connection 

with    railway    to    be    built    from    Hot    Springs    to  Mississippi 
River. 

Ark.,  Jonesboro — See  item  under  "Streets  and   Roads." 
Tex.,     .\ngleton — ISrazoria     County     Commissioners     issued 
$8,709  bonds  for  construction  of  bridge. 

Okla.,  Woodward — Bids  will  soon  be  received  for  concrete 
bridge   over   North    Canadian    River   north   of   city. 

N.  M.,  Acme — Bids  will  soon  be  received  for  806-ft.  pile 
bridge.     James  A.  French,  State  Engr. 

Arisr.„  St.  Johns — (Official) — We  have  been  informed  that 
citizens  did  not  vote  $75,000  bonds  for  bridges  and  roads  os 
stated  in  our  issue  of  Feb.  17.  L.  S.  Udall,  Clk.,  Bd.  of 
Superv. 

Ore.,  Polo — Plans  being  prepared  by  State  Highway  De- 
partment, Salem,  for  reinforced  concrete  bridge  in  Jackson 
County. 

Calif..  Santa  .Ana — Citizens  will  vote  May  1  on  $160,000  to 
$175,000  bonds  for  concrete  bridges.     Noted  Feb.   24. 

Calif.,  Walnut  Creek — See  item  under  ".Streets  and  Roads." 

Bids   In   and   Contracts  Awarded 

N.  .1.,  Burlington — Contract  for  bridge  across  Assiscunk 
Creek  at  Broad  St.  awarded  to  M.\THEWS  CO.,  Newark,  at 
$12,000.      James   Logan,    County   Engr.      Noted    Feb.    24. 

Penn.,  Oakmont — Bessemer  &  Lake  Erie  R.R.  awarded 
contract  for  bridge  across  Allegheny  River  near  Oakmont  to 
AMERICAN  BRIDGE  CO.,  15th  and  Chestnut  St.,  Philadelphia. 
Bridge  will  require  about  12,000  tons  of  steel.  H.  T.  Porter, 
Greenville,  Ch.  Engr. 

W.  Va.,  Hinton — (Official) — Contract  for  bridge  across 
Greenbrier  River  aw;irded  by  Commissioners  of  .Summers 
County  to  FAKRIS  BRIDGE  CO.,  Charleston,  at  $12,293.  R.  P. 
Davis,  State  Rd.  Bureau,  Morgantown,  Bridge  Engr.  Noted 
Feb.    3. 

N.  C,  Winston-Salem — Contract  for  steel  bridge  across 
Salem  Creek  awarded  VIRGINIA  BRIDGE  AND  IRON  CO., 
Roanoke,   Va. 

Ala.,  .lackson — Contract  for  bridge  across  Tombigbee  River 
at  .Jackson  between  Clark  and  Washington  Counties  awarded 
to  JACK.SON  HK^HWAY  AND  BRID(3SE  CO.,  Fulton.  Esti- 
mated cost,  $50,000.     Noted  Jan.  6. 

Ohio,  Steubcnville — La  Belle  Iron  Works  awarded  contract 
for  l>ri(lge  across  Ohio  River  to  OHIO-WIOST  VIRGINIA 
BIUI><:1';  CO.,  sul)-contract  for  steel  to  .\1MER1CAN  BRIDGE 
CO.,    Pittsburgh. 

Ohio,  AVest  Carrollton — (Official) — Contract  for  substruc- 
ture of  bridge  .across  Mi.ami  River  at  West  Carrollton  awarded 
to  SHOOK  &  BOOTHER,  Youngstown,  at  $31,076.  Victor  C. 
Smith,  County  Engr.     Noted  Jan.  27  and  Feb.  10. 

Ind.,  Martinsville — Contract  for  constructing  and  repairing 
a  number  of  bridges  awarded  as  follows;  .Steel  bridge  to 
VINCENNES   BRIDGE  CO.,   Vincennes,   Ind.,   at   $3,460;    5   rein- 
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foir.il  ciincii'ti'  lirl.lKON,  IIM'N'K  .t  VAN  AltSDI'IM..  MmiIImm 
villi',  Ht  $7,10(1;  I'clMfiiii'i-il  coiK'I'i'tu  brlilKK  to  C.  I''. 
aC'H.MAlTKIi.    lU    $l,;il7.      N<)t.-.l    Oct.    7. 

luwn.  Atliintlc- — Atlantic  Noilhcin  l{y.  nwiirded  contriirl  for 
ri-conHtriicllMn  •.■()  IhIiIk.s  t.i  CAMI'KIl  (M)NSTUI'("ri<).S'  CO.. 
Oiiinlm.   Ni'li.      S.   l".    I'ciU-iNon,   .Mliintlc,    1'ii'M. 

lotvii,  lliirllnK*<>n-  ('oiiti'iict  fur  :i  lirlilKt'M  awaidt'il  tii  ('.  A. 
P.    TI'lCNKIt,    .Mlnn.'upollH,    Minn.,    at    t^>.2r>U. 

luwn.  Ilniii|iti»ii— Contiiict  for  Hteel  iiiid  conmto  brlilttPH 
iiwui'ili'd  to  .\  l\  Ml'N.SION,  Mai'lon,  lown,  at  $!i,l((i).  Noti'd 
Jan.   ::ii. 

lown,  Mrvniln — (OtllclaO — roinity  awarded  contract  for  111 
relnforccd-ooncrcti'  hrldncH  and  imiIvitI.s  an<l  1  Hti'd  lirlilK"' 
to  COMO  MHOS.,  AnicH,  at  $3I,4()0.     S.  StolKerwalt.  l';nKr.     Noted 

Feb.  :;i. 

Minn..  Iluluth — Contract  for  Hteel  brldKC*  over  St.  I.iouI.m 
niver,  on  the  'Pown  IJne  riia<I  In  fith  CoininlHslon  l)lMtrl<-t 
awar.led   to  .M  l.\.\i:.M'Ol.!S  HUI IXJIO  CO.,   Minneapoll.s. 

Minn.,  I.nkr  llfutiin — Contract  for  concrete  culverts  on 
state    road    No.    M    uwarde<l    to    ll.VN.S    HI,NlN(i,    .lasiper. 

linn.,  UutelihiNon-  -(Odlclan — Contrail  for  brldpcH  iicros.x 
Arkan.sas  Kivcr  at  Ilntchinsnn  and  NicUcr.son  awarded  to 
ST.\.MKY-M.\CK1'.Y  C(  IN.STIU 'C'l'K  )N  CO.,  Hutchinson,  at  $(!2,- 
.lOO,      W.    1!.    HarrLs.    County    lOnKr.      Noted    Jan.    :;"   and    Feb.    3. 

Neb.,  ColiiniltiiM — (Olllclal) — Contract  for  bridge  work  <lur- 
hiK  year  awarded  to  WK.STICUN  HIUDCIO  AND  CONSTKUCT- 
TION    CO.,    Omaha.      John    Graf.    County    Clk.      Noted    Feb,    :;•!. 

Nell.,  <irnn<l  iNliinil — Contract  for  steel  bridge  awarded  to 
OMAHA  STIU'CTI'UAT,  STKKL  WOUKS,  Omaha.  H.  W.  Kib- 
bey.   Counlv     llnKr.      Noted  Jan.   fi. 

Noll..  Oninhn — Contract  for  bridges  awarded  to  OMAHA 
STUrCTrU.M.   .STFKL  CO.      Noted   Dec.   L':i. 

S.  I).,  Alexnndrln — Contract  for  bridires  in  Hanson  County 
awarded    to    PIODFH.M.    HlllDC.F    CO.      W.    A.    Caldwell,    Audr. 

Tex..  OrnnKe — Commissioners  of  Oranpe  County  awarded 
contract  for  bridfre  across  Beards  Hayou  to  AUSTIN  UHOS., 
Dallas,  at  !f7.filfi. 

«lue.,  Lnrhute — Contract  for  steel  bridge  across  North  River 
awarded  to  l.AFLRCH  >*;•  BERNIQUER,  Lachute.  at  $10,750. 
-Voted    Jan     27. 

Ont.,  Ilriintford — Cont-act  for  abutments  for  Fonder  and 
Barton  Bridges  awarded  to  C.KORGIO  THOMr.SON.  Brantford. 
at  S;4.fi4r>;  steel  superstructure  to  HAMILTON  BRIDGE 
WORKS,    LTD.,    at    $5,209.       Noted     Feb.     17. 

Ont.,  London— PKTROLEA  BRIDGE  CO.,  Petrolea,  at  $1,100. 
awarded  contract    for  Wardsville   Bridse. 

Ont.,  Toronto — Dominion  Railway  Board  approved  plans  for 
construction  of  Mt.  Pleasant  Bridge  and  C.  S.  TOWNSEND  & 
CO.,  to  whom  contract  has  been  awarded,  will  now  proceed 
with    woik.       Noted     Feb.     3. 


iin  ):2ll,(M}(l  bund^ 
Me    recently    de- 
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■Vita.,  ralsrarr — Contract  for  312  tons  of  steel  for  Centre  St. 
.ridge  awarded  to  CANADIAN  WESTERN  FOUNDRY  AND 
SUPPLY   CO.,   Calgary,    it  about    $22,000. 

W.VTEH-WOUKS 

PrQpo.sed    Work 

N.  Y,.  Avon — City  contemplates  new  reservoir.  Estimated 
cost,    $6,000.      Lewis   Tripp,    Water   Comr. 

IV  v.,  New  York — (Official) — Bids  will  be  received  by  Board 
of  Water-Supplv,  until  11  a.m..  Mar.  21,  for  granite  building 
for  Hudson  Drainage  Chamber  and  brick  and  concrete-stone 
building   for   Croton   Lake   Drainage    Chamber. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — (Official) — Bids 
will  be  received  by  William  Williams.  Comr.  of  Water-Supply, 
Gas  and  Electricitv,  Room  2351,  Municipal  Bldg.,  until  2  p.m.. 
Mar.  15,  for  (a)  furnishing,  delivering,  unloading,  stacking 
and  storing  c.-i.  pipe,  special  and  valve-box  castings,  valves 
and  double  nozzle  fire  hydrants  in  Borough  of  Brooklyn;  (b) 
furnishing,  delivering,  unloading,  stacking  and  storing  c.-i. 
pipe  special  and  valve-box  castings,  valves  and  double-nozzle 
fire    hydrants    in    Borough    of   Brooklyn    and    Richmond. 

X.  Y..  >Vntertown — Plans  have  been  prepared  for  enlarging 
filtration  plant.  Estimated  cost,  $53,000.  Earl  W.  Sayles, 
City  Engr. 

N.  J.,  JerseT  City — Plans  being  prepared  for  72-ln.  steel 
pipe  line  from  Boonton  to  Jersey  City.  C.  H.  Van  Keuren, 
City  Engr. 

N.  J.,  ^Vha^ton — City   contemplates   constructing   standpipe. 

Ya..  Hopewell — Plans  being  prepared  for  reservoir  and  100,- 
000-gal.  tank:  also  for  electric  pump  to  pump  water  from  Ap- 
pomattox  River   into   reservoir. 

N  C,  Henderson — Contract  will  soon  be  awarded  for  wa- 
ter-works svstem.  Estimated  cost.  $150,000,  Gilbert  C.  White, 
Durham,   Consult.   Engr.     Noted   Feb.   10. 

N.  C.  Hickory — Citizens  will  vote  Apr.  3  on  $10,000  bonds 
for    extending    water-works    system. 

N.  C,  Norwood — City  contemplates  water-works  system. 

S.  C„  William.son — City  contemplates  water-works   system. 

Ga.,  Coekran — City  contemplates  water-works  system. 

Ga.,  EllaviHe — Citizens  will  vote  some  time  in  March  on 
^8,000  bonds  for  improving  water-works  and  electric-light 
plants. 

Ga.,  Tifton — See  item  under  "Streets  and  Roads." 

Ga.,  Tifton — See  item  under  "Sewers." 

Fin.,  Ocala — Bids  will  be  received  until  Mar.  30  for  water- 
works electric  light  svstem  and  power  plant.  Twombly  & 
Henne'y,   55  Liberty  St.,  New  York.   N.  Y.,   Engr.     Noted  Aug.   5. 

Fla.,  Plant  CitT — Preliminary  plans  prepared  by  Jaudon 
Engineering  Co..  Savannah,  Ga.,  for  extensions  to  municipal 
■water  system.     Estimated   cost,   $71,000. 

La.,  Yillc  Platte — See  item  under  "Light,  Heat  and  Power." 
Tenn.,  New  Tazewell — City  will  install  water-works  system. 


Ohio.    <  iinton 

St.    i:.,    this    .sunj 
Ohio,  t'nntiMi 

ed   Hlnklng   of   ■)()   new    wells.      lOHllinati-d   coHt, 
Ohio,   Cleveland  — (Olllclal)-   ItldH   will    be    ri 


■reiiii..  «  oiMMThlll — CItizenfl  will  again  vole 
for  water- worU.s  mihI  Hewer  hvhIi'MI,  which  w 
rented.      A.   S.    ClarU,    City    Clk.      Noted    Feb.    2i 

Tenn..  ll»KerN\llle  City  conteniplateH  water- works  and 
Hewer    .syHteni. 

Ivy.,  \\  InelieHler — City  contc'MiiiliitcH  Improving  water- workB 
MyMt<-Mi. 

Ohio,    Akron      Citizens    will    Install    niunlilpal    wati-r-worUn 
sy.sliiM.       llMllnialc-.l    co.st,    $1'J,500.      J.    A.    GehrcH,    City     lOnxr. 
Cllv   will   liiHt.'ill   wati'r  inaiiiH   In   TuHcarii witH 
ei.      WUllani    l-'..    Sarvcr.    City    lOiiBr. 

L.  C.  Ohllger,  Siipt.  Water-WkH.,  recoinmend- 
I.I.OOO. 

cclved  by  Coni- 
mlH.Mloiier  of  I'lu  ili.-iHcH  and  Supplies  until  noon.  M;ir.  15,  for 
c -I  plp<'  .-md  Hpcclal  caslliigH  for  Dijiart  nient  of  Public 
IMIIillcH,   Division   of   Water.      Kobirt   HolTinan,  City   Engr. 

Ohio,  iliijliin  -Citizens  contemplati!  Improving  water- 
woi  kH   .sy.sliiii.      1''.    ().    lOlchelberger,   City    lOngr. 

Ohio.    PortNniouth — City    will    Instiill    reservoir. 

Ohio.  lonnBMlown  -Mahoning  Valley  Water  Co.  contem- 
pl.Mlcs  c'xpcnditur  e  of  $30,1)01)  for  high  level  reservoir,  pumping 
stali(jn,   |)lpe   lines  .■mil   dam. 

Ind.,  KvnnMvllIe — City  will  lay  12-ln.  water  main  on  Syca- 
more   St.      J.    D.    Saunders,    City    lOngr. 

Inil..  North  Vernon — City  Council  will  install  additional 
pumping  sl;ition. 

Mich.,  IlllHHfleld — Plans  being  prepared  by  A.  H.  Smith  Co., 
I'Ingr.,  Toledo,  for  water-works  system.  Estimated  cost, 
$5«,500. 

WIk..  Chilton — Citizens  will  vote  Mar.  21  on  $45,000  bonds 
for  w.'iter- works  system. 

V\  Ik.,    Sawyer — Citizens    contemplate    water-works    system. 

Iowa,  .lewell — Citizens  voted  $5,000  bonds  for  water-works 
system.     W.  J.  Loder,  interested. 

Iowa,  Itook  ItapidN — .See  item  under  "Light,  Heat  .and 
Power." 

Kan..  I'Mkhnrt — Contract  will  soon  be  awarded  for  water- 
works system.  ICstimated  cost.  $17,500.  W.  B.  Rollins  &  Co., 
Midland  Bldg.,  Kansas  City,  Mo.,  Engr.     Noted  Feb.  24. 

Neb.,  Lincoln — City  will  extend  water-works  system.  Esti- 
mated cost,  $75,000.     .\diia   Dobson.  City  Engr. 

i«lont..  Poison — Bids  will  be  received  until  Mar.  20  for  300,- 
000-gal.  conc^rete  reservoir  and  water  mains.  F.  F.  Faucet, 
Engr.     Noted   Oct.   14. 

Mo..  KirkKvillc — Citizens  will  vote  Apr.  4  on  $100,000  bonds 
to  improve  water-works  system.     Noted  Jan.  20. 

.Mo.,  .Mt.  Vernon — City  will  sell  bonds  for  extending  water- 
works system  and  electric-light  plant.  Estimated  cost,  $15.- 
000.     Albert  C.   Moore,   Joplin,   Consult.    Engr.     Noted    Feb.    10. 

Mo..  Webster  (iroves — Press  reports  state  citizens  will  vote 
Mar.  25  on  $17,000  bonds  for  water-works  system.  E.  D. 
Treadwell.    City   Engr. 

Ark..   .Malvern — See  item   under   "Sewers." 

Tex,  Alice — City  voted  in  favor  of  $6,000  bonds  for  extend- 
ing water-works  system.     Noted  Feb.   3. 

Tex.,  Cotalla — City  contemplates  water-works  system. 

Tex.,  HobMtown — Citizens  defeated  $20,000  bonds  for  water- 
works system. 

Okla.,  Ringline — Citizens  voted  in  favor  of  $50,000  bonds 
for   municipal   water-works   s.vstem.      Noted    Feb.    10. 

Colo..  Bonlder — City  contemplates  expenditure  of  $9,000  for 
improving  water-works  system.  George  R.  Joslyn,  City 
Engr. 

Colo.,  Morrison — Citizens  will  vote  Mar.  21  on  $10,000  bonds 
for  water-works  system. 

Colo.,  Trinidait — City  Council  will  ask  permission  to  refund 
$224,000  bonds  for  improving  water-works  system,  and  will 
in  place  issue   $185,000  bonds. 

N.  M.,  Springer — Citizens  will  vote  Apr.  4  on  $37,000  bonds 
for  water-works  and  sewer  system.     Noted  Dec.   23. 

Idaho.    Rexburg  —  City    sold    $25,000    bonds    for    improving 

municipal  water-works  system.      Noted  Jan.   13. 

Idaho,  Twin  Falls — Citizens  vote  in  favor  of  $80,000  bonds 
for  taking  over  and  improving  present  water  system.  Noted 
Oct.  7. 

Utah,  Salt  Lake  City — Bids  will  soon  be  received  for  ex- 
tending water  mains.  Estimated  cost,  $60,000.  Sylvester  B. 
Cannon,  City  Engr.     Noted  Feb.  24. 

Ariz..  Casa  Grande — Citizens  voted  in  favor  of  $35,000  bonds 
for  municipal  water-works,  electric-light,  power  and  ice 
plants.      Sydney   F.   Mashbir,    City   Engr.      Noted   Feb.    10. 

Ore.,  Yoncalla — City  granted  permission  to  take  water  from 
Adams  Creek  for  municipal  water-works  system.  Estimated 
cost,  $20,000.     Noted  Mar.   2. 

Calif.,  San  Diego — Bids  will  soon  be  received  for  $15,200- 
ft.  30-in.  woodstave  pipe.     George  Cromwell,  City  Engr. 

Sask.,  Moose  Jaw — Bids  will  be  received  by  B.  C.  MacNabb, 
Div.  Engr.,  Canadian  Pacific  Ry.,  until  Apr.  1  for  excavating 
reservoir  above  dam  at  Moose  Jaw. 

Bids  In   and   Contracts   Awarded 
Mass..    Boston — Contract    for    c.-i.    water    pipe    and    special 
castings  awarded  to  R.  D.  WOOD  CO.,   400  Chestnut  St.,  Phila- 
delphia. Penn.     Estimated  cost,  $77,239.     E.  F.  Murphy,  Comr. 
Pub.   Wks. 

N.  Y.,  Albany — Contract  for  c.-i.  water  pipe  and  castings 
for  Bureau  of  Water  Supply  awarded  to  R.  D.  WOOD  &  CO., 
as  follows:  500-ton  c.-i.  pipe  at  $30  per  ton  for  6  and  8-in. 
pipe,  and  $28.75  for  36-in.  pipe  and  $60  for  special  castings. 
Frank  R.  Lanagan,  City  Engr.     Noted  Feb.  24. 
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N.  \.,  New  York — (Official) — Contract  for  lining  with  brick 
masonry  portion  of  Kastvievv  Tunnel  of  Catskill  A<iuf(luct 
awarded  to  A.  I,.  GUIDONK  &  SON,  131  East  23rd  St.,  New 
York.       Noted    Mar.    2. 

Fla.,  Diinedin — Contract  for  10,600-ft.  4  to  8-in.  water 
mains  awarded  to  lOUWAHDS  CONSTHUCTION  CO.,  Tampa. 
James   N.    Drew.    Engr.      Noted    Jan.    27. 

Ind.,  liloonilneton — Contract  for  improving  municipal 
water-works  system  awarded  to  T.  A.  HARDMAN.  OIney.  111., 
at  .$.'')8,777.     C.   E.   Danner,  City  Engr.     Noted   Feb.   3. 

Iiul.,  IiKliniiupolis — Contract  for  drilling  10-in.  well  award- 
ed   to   CHAKI^ES   KHAUSS   &   SONS,    Indianapolis. 

Iowa,  MiiMon  City  —  Contract  for  6  and  S-in.  water  pipe 
awarded  to  IGNITED  STATES  CAST  IRON  PIPE  CO.  F.  P. 
Wilson,   City   Engr.     Noted  Feb.  17. 

Wjo.,  TbermopoIiN — Contract  for  extending  water-works 
system  awarded  to  E.  T.  SYKES  &  CO.,  Minneapolis.  Minn.,  at 
$32,36.').      Noted    Oct.    28. 

Ark.,  Te.vnrknna — Contract  to  extend  water  mains  and  in- 
stall new  puini)s  awarded  to  AMERICAN  PIPE  &  CONSTRUC- 
TION CO..  112  North  Hroad  St.,  Philadelphia,  Penn.  Estimated 
cost,   $30,000. 

SICWKKS 

I'ropoMpil    Work 

N.  H.,  West  Derby — Plans  being  prepared  for  sewer  and 
sewage-disposal   plant.      Dudley   &  Sawyer,   Manchester,    Engr. 

MaHM.,  Lynn — City  will  install  sewage-disposal  plant.  Es- 
timated  cost,   $800,000.     William  L.   Venhard,   City   Engr. 

MasH..  New  Bedford — Bids  will  be  received  until  Mar.  22 
for  sewage  well  and  pump  chamber.  George  H.  Nye,  City 
Engr. 

Conn.,  SalLsbury — (Official) — Bids  will  be  received  by  Sewer 
Committee,  until  8  p.m..  Mar.  27  for  sewer  and  sewage-dis- 
posal   system.      (See   adv.    in    Mar.    2    issue.) 

N.  Y.,  New  York — Borough  of  Bronx — (Official) — Bids  will 
be  received  by  Douglas  Mathewson,  until  Mar.  30  for  sewers 
in    10   streets. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official) — Bids 
will  be  received  by  L.  H.  Pounds,  Borough  Pres..  Room  2, 
Borough  Hall,  until  11  a.m.,  Mar.  16,  for  sewer  in  Chester  St. 
from  Newport  St.  to  Lott  Ave.,  in  Lott  Ave.  from  Chester  St. 
to  Rockaway  Ave.  with  temporary  connection  at  Chester  St., 
in  78th  St.  from  5th  to  6th  Ave.,  in  Riverdalc  Ave.  from  Penn- 
sylvania to  New  Jersey  Ave.,  in  20th  Ave.  from  65th  to  66th  St. 
and  Hegeman  Ave.  from  Osborn  St.  to  Thatford  Ave. 

N.  Y.,  Oriskany — Citizens  contemplate  sewer  system  and 
sewage-disposal    plant.      A.    M.   Scripture,   New   Hartford,   Engr. 

N.  Y.,  Perry — City  will   install  sewage-disposal  plant. 

N.  Y..  Port  Wasblngton — Sewer  Commissioners  of  Port 
Washington  contemplate  sewer  system.  Estimated  cost, 
$120,000.     Carl  H.   Watson,   Great  Neck,   Engr. 

N.  J.,  South  Orange — City  contemplates  sewage-disposal 
plant.     Estimated  cost,  $10,000. 

Penn.,  F:iwood  City — City  Council  contemplates  sewage- 
disposal  plant. 

Penn.,  Lewishiirg — .See   item  under   "Streets  and  Roads." 

Del.,  Wilmington — City  will  install  sewer  system  in  Ford 
Ave.     Estimated  cost,  $5,400.     Edgar  M.  Hoopes,  Jr.,  City  Engr. 

Md.,  Havre  de  Graee — City  retained  Clyde  Potts,  Engr..  30 
Church  St.,  New  York.  N.  Y..  to  prepare  plans  for  improving 
sewer  system.      Estimated   cost.    $25,000.      Noted   Jan.    27. 

Md.,  Sali-sbury — City  retained  Hazen.  Whipple  &  Fuller,  30 
East  42nd  St.,  New  York,  N.  Y.,  to  prepare  plans  for  extending 
sewer  system. 

Va.,  Peter.sburg — Greater  Petersburg  Development  Corpora- 
tion  plans   to   construct   sewer  system. 

N.  C,  Hickory — City  will  vote  Apr.  3  on  $10,000  bonds  for 
sewer   and   water-works   system. 

S.  C.  Woodrufl' — Woodruff  Cotton  Mills  will  install  new 
sewer  system,  estimated  at  $6,000  and  water-works  system  at 
$5,000. 

Ga.,  Tifton — Citizens  will  vote  on  $111,000  bonds  for  sewer 
system    and    water-works    plant. 

Fla.,  St.  Petersburg — City  postponed  election  to  vote  on 
$40,000  bonds  for  sewer  system.  C.  D.  Hammond,  Comr.  of 
Pub.   Wks. 

La.,  Bogalusa — City  plans  expenditure  of  $30,000  for  sani- 
tary  sewers. 

Tenn..  R€>Bersville — City  contemplates  sewer  and  water- 
works  system. 

Ohio.  Cleveland — (Official) — Bids  will  be  received  by  Com- 
missioners of  Purchases  and  Supplies,  until  noon.  Mar.  ^6. 
for  sewers  as  follows.  Sandusky.  Scoville  Ave.,  S.  E.  Kirby, 
Imperial.  Bancroft  Ave.  and  East  154th.  East  37th  St.  arid 
Shaker   Blvd.      Robert   Hoffman,    City   Engr. 

Ohio,   Columbus — Bids    will    be    received    by    G.    A.    Borden. 

Dir.    of    Pub.    Serv..    until    Mar.    21,    for    3d    Ave.    relief    sewer. 
Henry  Maetzel,  City  Engr. 

Ohio,  KaNt  View — (Cleveland  post  office) — Bids  will  be  re- 
ceived by  Charles  F.  Vlk.  Town  Clk.,  until  noon,  Mar.  13,  for 
storm  and  sanitary  sewers,  water  mains,  draining,  curbing, 
grading,   paving  arid   improving  various   streets. 

Ohio,  Snleni — Citv  Council  contemplates  sanitary  sewer  in 
Park   St.      II.   M.   French.   City   Engr. 

Ohio,  Shaker  Heights — (Cleveland  post  office) — Bids  will  be 
received  bv  Carl  A.  Palmer.  Village  Clk.,  until  noon.  Mar,  13, 
for  storm  and  sanitary  sewers  in  various  streets.  B.  W.  Wil- 
lard.    Village    Engr. 

Ohio,  Springfield — Citizens  contemplate  sewers  in  York  .St., 
from   Mill   Hun   to  Pleasant  St.      M.  J.  Bahin,  City   Engr. 

Ind.,  Crawfordsville — City  contemplates  sanitary  sewer  for 
district  south  of  Cleveland,  Cincinnati,  Chicago  and  St.  Louis 
Ry.      J.   A.    Cragwell.   City    Engr. 


Ind.,  Munele — City  will  Install  sewer  in  Elliott  St..  from 
Howard  to  Powers  St..  and  in  Penn  St.  from  Willard  St.  to 
alley   between   1st  and   2nd  St.     B.   F.   Deardorft.  City   Engr. 

'"/'•:  ''«■,>•"— City  will  install  sewer  in  Canal  St.  John  Ho- 
ran.  City   Engr. 

MIeh.,    ,Vnn    Arbor — Citizens    will    construct    sewer    system. 

Manly    Osgood.    City    Engr. 

.MIeh.,  Ilnneoek — Citizens  will  soon  vote  on  $100,000  bonds 
Mar'^''"'''    '"  "'^'^'  ^"'^  "^  *^''^''     ^"  ^'  ^^*°"'  <^'ty  Engr.     Noted 

.MIeh.,  I,nke  OdeHMa— Citizens  will  vote  on  $35,000  bonds  for 
sewer   sy.slem.      It.    W.    Carey,    Clk. 

MIoh.,  Onkwood— City  Council  will  install  new  sewer  sys- 
tem. Estimated  cost,  $200,000.  Herbert  L.  Russell,  City  Engr. 
Noted  Jan.   13.  •         j         -^ 

T      ",'••  A"*"" — Citizens  contemplate  sewer   in  Piasa  St.      T.   H. 
Landon,    City    Engr. 

III.,  HeardHtown — Citizens  will  vote  on  bonds  in  April  for 
large  sewer  system.     John  Goodell,   City   Engr. 

,-  ,  '"••  ,''','   ■*"'"*• — Citizens  contemplate   sewage-disposal   plant. 

r-dw.iid    I'.yrne.    Engr. 

III.,  MiirphyNboro — Plans  prepared  for  new  sewer  district 
in  northwestern  part  of  city.  R.  A.  Rollo,  City  Engr. 
o.  !""t^^*-  Charlen— Bids  will  be  received  by  Frank  J.  Whipp. 
'  ^''5?  ^'S^^}  Superv.,  until  Mar.  21.  for  sewage  treating  plant 
i-"^  i^t-  Charles  School  for  Boys.  W.  S.  Shields  Co.,  1201  Hart- 
ford  Bldg.,   Chicago.   Engr. 

III.,    Streator — City    will     install    sewer    to    drain    southern 

part   of  city.      F.   Rentz,   City   Engr. 

III.,   WatNeka — Citizens    voted    $12,500    bonds    for    improving 
sewer  system  and   building  culverts.     Noted  Oct.  22. 
,  ,.,^ '**■•,  *^" *■""*'    HapldM — Citizens    contemplate    sewer    in    11th. 
14th  and  Grand  Ave.     C.  Getglaff,  Chn.   Bd.  Pub.  Wks. 

Wis.,  Osbkosh — Bids  will  be  received  bv  Board  of  Public 
Works  until  Mar.  14,  for  sewers  in  Babbitz  Ave.  23d  24th 
Spruce,  Michigan  St.  and  South  Park  Ave.     Noted  Jan.   20. 

Wis.,  Raelne — Street  Committee  recommended  system  of 
overflow  sewers  for  south  side.  Estimated  cost,  $5,375.  P  II 
Connolly,   City   Engr. 

Iowa,  Aekley — Plans  prepared  for  new  sewerage  system 
for  city.      Estimated  cost,   $35,000.      Noted   Feb.   10. 

Iowa,  Marengo — Contract  will  be  awarded  in  spring  for 
sewer  system  and  sewage-disposal  plant.  Estimated  cost. 
$50,000.  David  G.  Fisher  &  Co.,  Davenport,  Engr.  Noted 
Feb.   24. 

Iowa.  Vnlon — Bids  will  be  received  until  Mar.  14,  by  H.  L. 
Cartright.  Town  Clk.,  for  sanitary  sewer.  T.  R.  Perry.  State 
Center,   Iowa,    Engr.      Noted   Feb.    24. 

„,   *I'"°"    •**''    VVlng — City    contemplates    sanitarv    sewer    in 
Bluff  St.  between   7th  and  8th  St.     A.  E.  Rhame,  City  Engr. 

Kan.,  Delphos — Plans  being  prepared  bv  Black  &  Veatch, 
Engr.,  Inter-State  Bldg.,  Kansas  City,  Mo.,  for  complete  sewer 
system. 

Neb.,  Battle  rreek--Plans  being  prepared  for  sewer  system. 

Estimated  cost.   $12,000. 

Neb.,  Blair — City  contemplates  sewer  system. 

Neb.,  Gordon — Press  reports  state  citizens  will  soon  vote 
on   bond   issue   for  sewer  system. 

S.  D.,  Parker — Citizens   contemplate   sewer   system. 

Mont.,  Anaeonda — Bids  will  be  received  by  M.  J.  Kelly, 
until  Mar.  13,  for  storm  sewers.     AV.   B.  Vestal.  "Jr.,  City  Engr. 

Mo.,  Kahoka  City — Plans  being  prepared  for  sewer  and  im- 
proving water-works  system.  Estimated  cost.  $25,000.  E.  T. 
Archer  &  Co..   512   New   England  Bldg..   Kansas  City,   Engr. 

Tesc.,  Brownsville — City  contemplates  extending  sewer  sy.s- 
tem.      J.   W.   Davis.   City    Engr. 

Tex.,  Dallas — Citizens  will  vote  Apr.  3  on  $300,000  for  ad- 
ditional  storm    sewers. 

Tex.,  Rnnis — Bids  will  be  received  by  Briggs  Reagor.  Citv 
Secy.,  until  Mar.  10,  for  sewage-disposal  plant.     Noted  Nov.  11. 

Tex.,  Frost — City  contemplates  extensive  improvements  to 
sewerage  system. 

Tex.,  Houston — Bids  will  soon  be  received  for  storm  sewer 
in  Taum  Ave.,  from  Crawford  to  Ijive  Oak  Ave.,  in  Crocket 
St.,  from  Hickory  to  Taylor  St..  and  laterals  in  Silver  and 
Henderson  St.  from  Crockett  to  Shearn  St. 

Tex.,  Palestine — City  Commissioners  plan  to  construct 
sewer  s.vstem.     A.  L.   M.vers,   City   Engr. 

Tex.,  Sherman — Citv  will  install  new  sewage-disposal  plant. 
Estimated  cost,   $32,000.     Karl  M.  Mitchell.  City  Mer. 

Tex.,  Wills  Point — City  contemplates  granting  franchise 
for  sewer  system. 

N.  M.,   Springer — See   item   under   "Water-AVorks." 

Idaho,  Kexburg — City  Council  contemplates  election  to  vote 

on    bonds    for   sewer   system. 

AVash.,  North  Yakima — Citizens  will  soon  vote  on  bond 
issue  for  sewage-disposal  plant.     N.  A.  Oilman,  City  Engr. 

Wash.,    Oakesdale — City    contemplates    new    sewer    system. 

Calif.,  Kresno — Citv  will  install  sanitarv  and  storm  sewer 
system.      E.stimated   cost,   $500,000.      B.    E.   Cronkite,    City   Engr. 

f'allf..  :»leroed — Citizens  contemplate  voting  Apr.  10  on  bond 
issue   for  extensive   improvements   to   sewer   system. 

Ont.,  Broekville — Plans  will  soon  be  prepared  for  Thames 
St.   Sewer.     G.  H.  Bryson,   Engr. 

Ont.,  London — Plans  being  prepared  for  S-in.  sewer  In 
Ivinwood  St.     H.  A.   Brazier,   Engr. 

Ont..  Preston — See   item  under  "Streets  and   Roads." 
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l>liiu..  S|trlnHll«'l<>Mi>>iii'l|>.'il  Couiii-ll  |iaHH<'<l  )>v-lii\v  inillior- 

IzllIK     I'XIK'llilltUI  •'     <>(     $I.I)IMI     lol      Hlllllll     (Inilll.        C     Chl'lHtOllhtT- 

Hdii,    OmUIiiuiIv.     Mail,    I'lk. 

II.  <'..  \tMv  A\<-M<iiiliii«(cr  ('ll.\'  Coiiiu'll  ('()iit<<iu|>liit<'H  I'Xtoiul- 
liiK  anil   linpiuviiiK  .it«fi    H.vtitiiii.      W.  A.  l>unciiii,  I'Ik. 

IIIiIm   III   mill   CiiiilrnftM   Atvnrdoil 

N.  v..  lliM'lK-Mlcr— Hlllllll  III'  rnntracl  ami  Supply  rijocdd 
Dlllv  hill  iiiciviil  Inr  f.VdlvlllK  .Nii-friiM  fur  MfWani'-iilHpoNal 
plant.     K  T.   i;1h.ii>iI.  I'lty   KiiKr.     Nolcil  Mar.  L'. 

X,  <'..  liiilcluii  -I'liiit  I  iu't  for  Haiiltary  MOW«>r  nyHtrin  fur 
Cniiil.'iKli  Aim.M  fo..  awanliil  to  S.VNITAIIY  lONOlSllOIOltlNi  i 
CD..    I'oiniii.r.ial    IUiIk..    (.'harlottf.    N.    C. 

Kin..  I>iiii<>illii — ronlract  for  MaiiHary  HcweiH,  Iinhoff  hi'iII- 
nuMitatloii  liiiiU  and  Hturin  dialiiH  awanloil  lo  lOnVV A  l{I>.><  Co.N- 
STUUL'TION    CO.,    Tampa.      James    N.    lUvw,    t'lty    V.uki: 

Ky..  l.i'xInKliiii- -t'ontract  for  <'xUMi(llnn  northern  main 
newer  fiom  Limestone  lo  .lackson  St.  awuriled  to  I'.  I'. 
O'NI'nUI,  .V    I'.KO..    l,<xin«ton.      I'Istlniateil   eoHt,   If'.i.in.^. 

Ohio.  CiiyiilioK"  KiilN-  t'onlr.'iet  for  Hi'Wers  In  I'lty  aw.inl.d 
C.  I,.  W  KICIIT.  .Mt.  \.  I  lion,  Ohio,  at  $1S.!)I0.  K.  1).  liaistoun. 
Village    lOn;;!-.       Notnl     |.',1..     17. 

Ohio,  Sliiikor  llflulilN  -(Clevclniul  poHt  oUloe) — Contraet 
for  linproviiiK  .stoiiii  aiul  sanitarv  seworH  in  Shaker  Hlvil., 
from  rmntlanil  I'.ImI.  to  W.iirensville  <^>ntor  lid.  avvardi'd  to 
J.  C(>NN1;LIA'  ri>i\sTi;iU'Tli>N  civ,  ri20  L.eader-Ncws  IIIiIk.. 
Cleveland.       H.    W.    Willianl.    Village    Knur.      Noted    Keli,    ;i. 

Ohio,  YoiiiiB.<i(o\vii — Contract  for  siwer  system  in  Meliurfey 
St.  fioin  old  Citv  Limlt.s  Lino  to  Kond  St.  awarded  to  .\N- 
TIIOW  oilAi;.\  at  $7,2'.>9.  R  M.  LiUie,  City  KnKr.  Noted 
Jan.  :;ti. 

(tlilo.  Voiiiiii.ttowii — Contracts  for  sowers  awarded  as  fol- 
lows: Warren  Ave.  sewer  to  KinVAUD  CONUICOTI':.  at  .?•;.- 
v:,0:  Part  Conrt  sewer  to  M.  F.  CLARK,  at  $2.fil9;  Oak  Hill 
Ave.  sewer  to  ANTHONY  OHARA,  at  $fi3'1:  South  Ave.  sewor 
to  PIOLI..  &  SKHAKIND  at  3;.'\.S40;  Market  St.  Sewer  to  DKLL 
&   SlCRAriNO,   at   ?10,4S0.      F.   M.   Lillie.   City   Enctr. 

Iiiil..  Hniiiiiioiiil — T^ow  liidder  for  sewer  system  in  Calumet 
Ave.  from  river  to  Conkev  Ave.  was  United  Construction  Co., 
at   $213.2.''..">.      Peter   J.   Lyons,   City   Enpr.      Noted   Feb.    10. 

III..  Illooniliititoii — All  bids  for  sewer  in  Mill,  Buchanan  St. 
and  Western  Ave.  rejected.  E.  H.  Packard,  City  Engi-.  Noted 
Feb.  21. 

AVIn.,  Foiiil  ilii  I-no — Contract  for  storm  sewers  in  Dixie, 
Everett.  Juneau.  Uees  and  Paumister  St.  and  Fond  du  T.'ic 
Ave.,  awarded  to  P.  F.  POITLAY  &  P.UOS.  John  McCullou,i;h, 
City   En^r.      Noted    Dee.    it. 

lown.  Mason  City — Contract  for  sewers  in  Wildwood  Addi- 
tion, and  in  Sth  Ave.  and  Alexander  St.  awar<ied  to  INTEH- 
MOFNTATN  PRTDCE  AND  CONSTRUCTION  CO.,  Tecumseh, 
Neb.     Noted   Mar.   2. 

Minn..  Mountain  I..nke — Contract  for  sewer  system  awarded 
to  GKRISCHF.R  &  RAYVE,  Chicago,  111.  Estimated  cost,  $1T,- 
012.      Noted   Feb.    10. 

Nell..  Pierce — Contract  for  sewer  svstem  awarded  to  NOR- 
FOLK RRinOE  AND  CONSTRUCTION  CO.,  Bruce  &  Stand- 
even,    Ensr.      Noted    Feb.    3. 

Mo.,  Joplin — Contract  for  sewer  in  East  Joplin  Sewer  Dis- 
trict No.  16  awarded  to  H.  KOST.     J.  J.  McAfee,  City  Engr. 

Ark.,  Malvern — Contract  for  sewer  and  waterworks  system 
awarded  to  J.  B.  McCRARY  CO.,  Atlanta,  Ga.  Estimated 
cost,    $9fi,000. 

Tex.,  Houston — Contract  for  extending  Scott  .St.  sanitary 
sewer  from  Anderson  St.  to  Kulbo  tract  awarded  to  HOUSTON 
CONSTRUCTION  CO.,  at  $19,000. 

Tex..  Houston — Contract  for  storm  sewer  system  in  2d 
ward  awarded  to  FRUEND  &  QUAY.  Estimated  cost,  $110,000. 
E.   E.   Sands.   City   Enp:r.      Noted   Mar.    2. 

Okln..  CuslihiK — Contract  for  sanitarv  sewer  awarded  to 
SHERMAN  MACHINE  AND  IRON  WORKS.  Oklahoma.  Okl.-\. 
Estimated  cost.  $25,000.  P.enham  Engineering  Co.,  Colcord 
Bldg.,   Oklahoma,    Engr.      Noted   Jan.    13. 

Proposed    Work 

N.  v..  New  York — (Borough  of  Queens)— (Official) — Bids 
will  be  received  by  Maurice  F.  Connolly,  Borough  Pres.,  Bor- 
ough Hall,  Jackson  Ave.  and  Sth  St..  Long  Island  City,  until  11 
a.m..  Mar.  14,  for  contract  for  privilege  of  picking  over  and 
appropriating  from  among  garbage,  ashes,  street  sweepings 
and  rubbish  in  1st  District,  in  Woodside.  Winfield.  Newtown, 
Corona,  Elmhurst  and  East  Elmhurst  sections  of  2nd  District, 
and  in  3rd  and  4th  Districts  during  entire  year  and  at  Rem- 
sen  Ave.  dump  and  crematory  in  Sth  District  during  months 
of  April,  May,  June,  July,  August,  September  and  October, 
at  all  dumps  in  Sth  District  during  months  of  January, 
February,  March,   November  and   December. 

N.  J..  I>onpr  Branch — Bids  will  soon  be  received  by  City 
Commissioners  for  removal   of  garbage. 

Penn..  Greenville — Bids  will  soon  be  received  for  incin- 
erator to  take  care  of  all  garbage  of  city.  Chester  &  Fleming, 
Pittsburgh,   Engr.      Noted   Mar.   2. 

Ky.,  Newport — City  contemplates  garbage  incinerating 
plant. 

Ohio,  Mansfield — (Official) — Bids  will  be  received  until 
noon.  Mar.  15.  bv  O.  Hursh.  Dir.  of  Pub.  Ser.,  for  garbage 
crematory.      Noted   Aug.    26.      (See   adv.    Mar.    2    issue.) 

Neh.,  Lincoln — Bids  will  be  received  by  E.  H.  Berg,  City 
Clk.,  until  Mar.  22  for  erarbage  disposal  plant.  Estimated 
cost,  $30,000.     A.  Dobson,  City  Engr.     Noted  Feb.  3. 

STREETS   AND   ROADS 
Proposed  AVork 

R.  I.,  Providence — Bids  will  be  received  until  Mar.  13  for 
curbing.      M.    H.    Bronsdon.    City    Engr. 

N.  Y..  Herkimer — Citizens  contemplate  paving  Caroline 
St.      Leland   Wood,    City    Engr. 


)V.  v.,  !Mew  York — (llorougli  of  llrooklvn)  —  (Olllclal) — lllds 
will  be  received  by  L,  II.  PoundH,  lioroiigli  PreH.,  Koom  2, 
lloioiiKli  Hall,  until  11  a.m..  Mar.  11!,  for  furnlHliliig  and 
delivering  l.Sd.ilOd  ^;al.  rellind  iiHphalt  In  llnuld  form,  and  200 
tonH  relliied  a.Mpliiill   In   eoiilalnlnK  piukageB. 

N.  .1..  Iliiyonnc  — City  ComnilHHlon  plans  to  Improve  portion 
of  llr.st  St,  liiim  HiidNiiii  lilvd.  wuMl  with  Kranlt.i  block  nuvlnii. 
Walter  L.  ClaiUHon.  City    KUKr. 

\.  .1..  Monteliilr— (Olllelal)— IlIdH  will  be  received  bv  Harry 
Trippeit.  CIK..  iiiilll  X  p.m..  Mar.  13,  for  paving  Mountain  Ave., 
S.,  fiom  l.levvell.Mi  ltd.  to  Eagle  Itoek  Way.  lOdgar  S.  CIomhoii, 
ICngr. 

IM.  J.,  Newnrk — Hoard  of  ChoHon  Freeholders  of  Enaex 
(^ouiity  authorized   $100,000  bond  Isbuo  for  road  Improvements. 

N.  .1.,  %'e\vl<tii  —  Hoard  of  Chosen  Freeholders  of  .Sussex 
County  eoiiteriiplate.M  rii.iil  from  Newton  to  .Swartswood,  5  nil. 
E.    A.    Sleveii.s,    Comr.      Noted    Di'C.    1(1. 

I^f.  .1.,  IliiiiMevcll-PoronKh  Council  will  Improve  road  from 
Prnily'.s  Corner   lo   lioroiigh    llmll.s. 

Penn.,  I,e»\ IsliurK— Cltjzen.s  will  vole.  Mar.  IS,  on  $20,000 
bonds   for   paving   and   .-itorm   seweiH. 

Penn,,  Sr»t<iliilc — County  ConimisHloners  will  l.ssuo  $.')00,O00 
liomlN    for   road    work. 

Md.,  PrlneesN  Annt< — County  CommlsBloners  will  <'onHtruct 
lo-nii.    of    road    at    Deal'.s    Island.      Estimated    cost,    $20,000. 

\  II.,  Dnnvlllr — City  contemplates  voting  on  $100,000  for  Im- 
proving HtreetH. 

\n.,  Floyd — -Citizens  will  soon  vote  on  bonds  for  m:i('adam- 
izing  road  fioin  Floyd  to  connect  with  road  to  be  built  by 
Montgomery  County  from  Cliristiansburg  to  top  of  Laurel 
Ridge. 

Yn..  (inte  t'Ky — Citizens  will  vote,  Apr.  25,  on  $43,800  bonds 
for   roads. 

A'n.,  Hiiinpton — Elizabeth  County  Commissioners  plan  to 
construct  road  from  Phoebus  to  Fox  Hill.  Estimated  cost  of 
gravel-sand   road,    $6,042;  and  of  oyster-shell    road,    $.5,425. 

Yn..  Stiiiiiitoii — Augusta  County  .Supervisors  contemplate 
rebuilding   old    rock    road    through    Southwestern    Virginia. 

YV.  Yii.,  Iliinlingtun — Bids  will  be  received  until  Apr.  6 
by  Commissioners  of  Cabell  County  for  paving  10  mi.  road 
to  Mason  County  line.  Estimated  cost,  $200,000.  Oliver  & 
Maupin  Engineering  Co.,  Huntington.   Engr. 

W.  Yn..  KluK'wood — (Odicial) — Election  to  vote  on  bonds 
for  improving  roads  postponed.     Noted   Feb.  17. 

\V.  Yn..  New  Ciiniherland — (Official) — Citizens  will  vote 
Mar.  25  on  $50,000  bonds  for  paving  I'oe  Rd.  District  with 
brick.     C.  E.  Grafton,  County  Engr.     Noted  Dec.  9. 

W'.  Ya.,  North  YIew — City  Council  petitioned  to  call  election 
to  vote  on  $25,000  bonds  for  paving. 

\V.  Ya.,  AYIieellng — Bids  will  be  received  by  County  Court, 
until  Apr.  6,  for  paving  10-mi.  road.  Estimated  cost,  $200,000. 
Oliver   &   Maupin    Engr.    Co.,    Engr.      Noted    Feb.    17. 

N.  C  Brevnrd — Citizens  of  Brevard  Township  will  vote  on 
$40,000  bonds  for  road  work. 

N.  C.  Charlotte — Commissioners  of  Stephens  County  will 
soon  award  contract  for  street  improvements  in  Myers  Park. 
Estimated   cost.    $70,000. 

N.  C,  Raleigh — City  plans  to  pave  West  St.  from  Millsboro 
to   Hargett   St.      R.    B.    Seawell,    City   Engr. 

S.  C,  Columbia — Citizens  will  vote  in  Apr.  on  $250,000  bonds 
for   improving   roads.      John    McNeal,    City    Engr. 

S.  C,  Greenville — County  will  improve  roads.  Estimated 
cost,   $1,000,000.      W.   A.   Broadway,   in   charge. 

S.  C.  rnioii — Citizens  will  vote,  Apr.  11,  on  $250,000  bonds 
for   construction   of   roads. 

Ga.,  I,eeshurg- — See   item   under   "Bridges." 

Ga.,  Ringgold — Election  will  be  held  Mar.  18  in  Catoosa 
County  to  vote  on  $64,000  bonds  for  road  work.  L.  R.  Wiggins, 
County  Clk. 

<ia.,  Tifton — Citizens  will  vote  Apr.  11  on  $76,000  bonds  for 
paving,  buildings  and  extending  water-works  system.  Noted 
Feb.    24. 

Fla.,  De  Land — Bids  will  be  received  by  Volusia  County 
Commissioners  until  Mar.  25  for  roadway  in  De  Land-Lake 
Helen  Special  Road  and  Bridge  District.  J.  B.  McCrary  Co., 
1408    3rd   National   Bank  Bldg.,   Atlanta,    Ga.,   Engr. 

Fla.,  Ft.  Lauderdale — (Official) — Bids  will  be  received  until 
Mar.  21  for  purchase  of  $32,500  bonds  for  roads  and  bridges. 
H.    C.    Davis,    Engr.      Noted    Feb.    24. 

Ala.,  BirniiiiK-liam — City  will  pave  with  asphaltic  concrete 
31st  St.  West  from  12th  Ave.  to  13th  alley.  Estimated  cost, 
$5,100,  also  sidewalks,  curbs  and  gutters  on  12th  Ave.  North 
from  nth  to  13th  St.  Estimated  cost,  $2,500.  Julian  Ken- 
drick.  City  Engr. 

Ala.,  Birmingham — City  will  extend  Forrest  Highway  from 
Birmingham  to  Mobile. 

Ala.,  Lafayette — Bids  will  be  received  until  Mar.  23  for  2 
sand-clay  roads,  one  from  Five  Points  to  Lannett,  the  other 
from  Rowland  PI.  in  Beat  5,  to  county  line;  2  additional  roads 
one  from  limits  of  Lafayette  to  Waverly,  and  one  from  Huhuly 
PL,  on  West  Point  and  Lafayette   Rd. 

Miss.,  Greenwood — Citizens  contemplate  voting  on  $600,000 
bonds  for  improving  roads. 

Mis.s.,  Louisville — Citizens  contemplate  bond  issue  for  con- 
structing roads. 

Miss.,  Pascagoula — Countv  Supervisors  consider  Issuing 
$85,000  bonds  for  roads  from  Pascagoula  to  Gautier. 

La.,  Amite — Citizens  will  vote  on  $110,000  bonds  for  roads. 

La..  Lafavette — Plans  have  been  prepared  for  5-mi.  gravel 
road  in  5th  Ward.     Estimated  cost,   $33,000. 

La.,  Lake  Providence — Citizens  will  vote  on  $250,000  bonds 
for  improving   roads. 
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La.,  Vow  OrloaiiN — (OfTicial) — Bids  will  be  received  until 
Mar.  27  for  constructing:  with  gravel  section  of  Marksville- 
Ville  I'latto  HiBhway,  Avoyelles  Parish.  W.  E.  Atkinson. 
State  Highway  En^r. 

I..n.,  TaiiSpahim — Election  will  soon  be  held  to  vote  on  $110,- 
000  bonds  for  road   improvements. 

Tenii.,  Ileiiton — I'lans  being  prepared  for  pike  road  from 
Benton   to  IJuiktown. 

Teiiii..  Ceiitervillv — (OfTiclal) — Citizens  defeated  $200,000 
bonds  tor  road  work.  W.  L..  Dowing.  County  Engr.  Noted 
Jan.   21. 

Teini..  C'hiittnnooen — Lulu  Lake  Land  Co.,  Nelson  E.  Tay- 
lor. I'rcs..  contemplates  expenditure  of  between  $10,000  and 
$1.'),000   for   macadam   road   up   Lookout   Mountain. 

'reiiii.,  JamoNtoivn — Commissioners  of  Fentress  County  plan 
to  construci   2S   mi.   of  roads.      W.  I.  Smith,   County   Eimr. 

Tenii.,  .MemphiN — .Jefferson  Davis  Highwav  Association  re- 
cently organized  will  construct  a  standard  highway  from 
Memphis  to  New  Orleans  and   IJoauvoir,   Miss. 

Tenii.,  llorriNtown — (OOicial) — Bids  will  be  received  until 
Apr.  1  for  road  work.  Estimated  cost,  $150,000.  Henry  B. 
Havely,  McCanless  Bldg.,  Morristown,  Civil  Engr.  Noted 
Feb.   24. 

Tenii.,  XaNhvllIo — City  Commissioners  appropriated  $11,300 
to  open,  widen  and  improve  8th  Ave.  between  Douglas  and 
Bradford  Ave.      \V.   \V.  Southgate,  City   Engr. 

TViin.,  RiitleciKe — City  sold  $200,000  bonds  for  road  work. 
Noted   Sept.  ■_':!. 

Ky.,  Klizalietlitonn — See  item  under  "Bridges." 

Ky.,  Hindman — Citizens  will  vote  May  18  on  $200,000  bonds 
for  roads. 

Ky.,  Irvini? — City  will  improve  streets. 

Ky.,  L,exini;rtun — Commissioners  of  Fayette  County  will  re- 
surface Georgetown  and  Versailles  Rd.  County  and  state  will 
each  contribute   $15,000   toward  project.  _^ 

Ky.,  LoiiiHvllIe  —  Citizens  contemplate  voting  on  $100"000 
bonds  for   improving   roads. 

Ky.,  Munfordville — Commissioners  of  Hart  County  Fiscal 
Court  appropriated  $11,000  to  construct  its  section  in  Dixie 
Highway. 

Ky.,  Ne>v  Castle — Election  will  be  held  in  Henry  County 
to    vote    on    $300,000    bonds    for    road    work. 

Ky.,  Owen.sboro — City  will  construct  new  roads  in  Daviess 
County.  Estimated  cost,  $600,000.  Henry  N.  Talboth,  City 
Engr. 

Ky.,  Pikeville — Citizens  will  vote  May  6  on  $500,000  bonds 
for   roads. 

Ky.,  'WhitesbiirK — Citizens  will  vote  Apr.  15  on  $200,000 
bonds  for  road  work.     Noted  Feb.  3. 

Ky.,  WiokH«fe — Ballard  County  sold  $300,000  bonds  for  road 
improvements.     Noted  Feb.  17. 

Ohio,  Akron — City  Council  will  improve  Wolf  run  from 
West  Exchange  St.,  to  Annadale  Ave.  Estimated  cost,  $100,000. 
J.  A.  Gehres,  City  Engr. 

Ohio,  Bellaire — Citizens  contemplate  paving  West  23rd  St. 

Ohio,  Bowling  Green — City  Council  passed  ordinance  for 
improving  Summit  St.  from  Clough  to  Lehman.  Citizens  also 
contemplate    improving   alley    from    side    of    City    building    to 

Washington  St. 

Ohio,  Bucyrus — City  will  pave  Marion  Pike  and  Gallon 
Pike.     H.  A.  Keller,  Engr. 

Ohio,  Canton — City  will  pave  3rd  St.,  Northeast  in  George- 
town Rd.     Estimated   cost,   $66,000.     W.   E.   Sarver,  City  Engr. 

Ohio,  Cleveland — Bids  will  be  received  until  10  a.m.,  Mar. 
15,  by  E.  G.  Krause,  Clk.,  Cuyahoga  County,  for  purchase  of 
$94,136  bonds  for  improving  Ridge  Rd.  No.  4. 

Ohio,  Cuyahoga — Bids  will  be  received  by  Board  of  Com- 
missioners until  Mar.  22  for  improving  .Som  center  road  No.  1 
from  Mayfield  Rd.  to  North  Woodland  Rd.     E.  G.  Krause,  Clk. 

Ohio,  Cuyahoga — Board  of  County  Commissioners  will  im- 
prove and  extend  Euclid  Ave.     E.  G.  Kra.use.  Clk. 

Ohio,  Dayton — County  Commissioners  will  issue  $200,000 
bonds  for  roads   in   spring. 

Ohio,  KaMt  View — (Cleveland  post  office) — Bids  will  be  re- 
ceived by  Charles  F.  Volk,  Clk.,  until  noon.  Mar.  13,  for  im- 
proving Amesbury  Rd.  from  South  Moreland  Blvd.  to  Kins- 
man Rd. 

Ohio,  Pindlay — City  Council  passed  ordinance  to  Issue  $6,960 
bonds  for  improving  Garfield  Ave.  from  Main  St.  to  T.  &  O. 
C.    R.R.      M.    K.    Stringfellow,    City    Engr. 

Ohio,  Findlay — -City  Council  passed  ordinance  to  issue  $15,- 
808  bonds  for  improving  East  St.  from  Lima  to  East  Main 
Cross  St.     M.  K.  Stringfellow,  City  Engr. 

Ohio,  Marion — City  will  pave  5-mi.  along  State  Road.  P.  R. 
Meads,  Engr. 

Ohio,  Marion^City  Council  authorizes  paving  Davids  St. 
H.  W.  Noyes,  City  Engr. 

Ohio,  Perrysburg — City  will  macadamize  Walnut  St. 

Ohio,  Sidney — County  will  pave  7  mi.  of  road  in  spring. 
G.  P.  Staley,  County  Audr. 

Ind.,  Albany — Bids  will  be  received  by  Commissioners  of 
Floyd  County  until  Mar.  30  for  road  work.  Emile  Dupaquier, 
Audr. 

Ind.,  Anderson — City  will  resurface  with  asphalt  Meridian 
St.  from  Big  Four  R.R.  to  23rd  St.,  and  Ohio  Ave.  from  Pearl 
St.  to  Pennsylvania  crossing.  Estimated  cost,  $25,993.  W.  H. 
Shearn,  City   Engr. 

Ind.,  Columbus — Bids  will  be  received  by  Commissioners 
of  B.'irtholomew  County  until  Mar.  IS  for  gravel  and  crushed 
stone  road  in  Columbus  Township.     W.  H.  Scott,  Audr. 


Ind.,  Ft.  Wayne — Plans  will  soon  be  prepared  for  paving 
St.  Joe  Blvd.  from  Lake  Ave.  to  State  Blvd.  F.  M.  Randall. 
City  ICngr. 

lud.,  IndianapoliN — Plans  being  prepared  by  B.  J.  T.  Jeup, 
City  Engr..  for  paving  Kelly  St.  between  Shelby  St.  and  State 
Ave. 

Ind.,  IndlannpollH — City  contemplates  improving  Winthrop 
Ave.  from  3sth  to  40th  St.,  estimated  to  cost  $12,209;  Central 
Ave.  from  3Sth  to  43rd  St.,  at  $59,881;  Plans  will  also  be  pre- 
pared for  paving  Itookwood  Ave.  from  38th  to  43rd  St.;  Olney 
St.  from  10th  to  Pratt;  Eastern  Ave.  from  North  to  St.  Clair; 
and   .N'orth   Station   St.    from    25th   to   28th   St. 

Ind.,  Itiohniond — (Omcial) — Bids  will  be  received  until  Mar. 
16  for  35,000  yd.  paving.  Fred  R.  Charles,  City  Engr.  Noted 
Feb.    17. 

Ind.,  Richmond — Citizens  contemplate  Improving  National 
Rd.  Iiy  constructing  concrete  road,  extending  from  Henry 
County  line  3  mi.  through  Dublin  and  Cambridge  City. 

Ind.,  .South  liend — (Oincial) — BiJs  will  be  received  until 
Mar.  27  for  road  in  Penn  Township.  Estimated  cost,  $18,600. 
A.   Wolf,   Audr.      Noted    Feb.    17. 

Ind.,  .South  Bend — Contract  will  he  awarded  some  time  in 
March  for  paving  Eddy  St.,  Mishawaka  and  Indiana  Ave.  F.  J. 
Anderson,   City   Engr.      Noted    Feb.   24. 

Ind..  Washington — Bids  will  be  received  by  Commissioners 
of  Daviess  County,  until  Mar.  IS,  for  pike  roads  in  Washing- 
ton, Veale  and  Madison  Townships.     J.  G.  Clark,  Audr. 

Mieh.,  Cassopolis — Board  of  .Supervisors  voted  in  favor  of 
$200,000   bonds   for  highway   improvements. 

Mich.,  lintlle  Creek — City  plans  4-mi.  of  paving  this  sum- 
mer.    Estimated  cost.  $50,000.     E.  N.  Hunt.  City  Engr. 

Mioh.,  Detroit — Citizens  contemplate  improving  Michigan 
Ave.      li.   H.   McCormick.   City   Engi. 

Mich.,  Hartford — City  will  pave  Main  St.  from  Center  to 
Maple    St.      William    J.    Cleary,    City    Engr. 

Mieh.,  Hudson — Citizens  will  vote  on  $20,000  bonds  for  pav- 
ing.     George    Champ,    Toledo,    Ohio,    Engr. 

Mieh.,  Marshall — (Official) — Bids  will  be  received  by  Board 
of  Road  Commissioners,  until  noon.  Mar.  20,  for  2-mi.  concrete 
road.     Noted  Nov.  11.     (See  adv.  Mar.  2  issue.) 

Mieh.,  Saginaw — City  will  build  stone  road  to  connect  Sagi- 
naw and  Midland. 

Mieh.,  Three  Rivers — City  will  pave  6th,  Mill  and  Main  St. 
and  3rd  Ave.     Estimated  cost.  $35,000. 

111.,  Alton — Plans  being  prepared  by  T.  H.  Landon,  City 
Engr.,  for  paving  Edwards  and  Clawson  .St.  in  Upper  Alton. 

111.,  Aurora — City  will  pave  South  Broadway,  District  No.  2, 
also  paving,   curbing  and   guttering  Wilder,   Plum,   Cedar  and 

Williams   St. 

III.,  Beardstown — City  contemplates  paving  Jefferson  St. 
from  Main  St.  south.     John  Goodell,  City  Engr. 

III.,  Catlin — Citizens  will  vote  Apr.  4  on  paving  proposition. 

III.,  Decatur — City  contemplates  paving  Monroe  St.  from 
Packard  North  to  Illinois  Central  right-of-way  and  Division 
St.  from  Monroe  east  to  College  St.     P.  T.  Hicks.  City  Engr. 

111.,  Dixon — Bids  will  soon  be  received  for  paving  Crawford, 
Dixon  Ave.,  Dement.  East  3rd,  and  East  4th  St.,  at  $27,710; 
also    4th,    Gth,   Jackson    and   Van   Buren   Sts.    and    Depot  Ave. 

C.   Nesbit.    City   Engr. 

III.,    Mendota — Bids    will    soon    he    received    for    143,000-ft. 

cement  curbing.     Edward  Bryne,  La  Salle,  111.,  Engr. 

111.,  Moline — City  Council  approved  plans  for  paving  15th 
St.  and  12th  St.  from  23rd  to  26th  Ave..  24th  Ave.  from  12th 
to  13tli  St.  and  25th  Ave.  from  16th  to  12th  St.  Lyle  Payton, 
City  Engr. 

III.,  Peru — Bids  will  be  received  some  time  in  March  for 
paving  3rd  and  7th  St.     S.  D.  Porter.   City  Engr. 

III..  I'rineeton — City  Council  passed  ordinance  for  paving 
Elm  and   Church  St.   and   Park  Ave. 

III.,  Rockford — Bids  will  soon  be  received  for  paving  follow- 
ing streets:  Chicago  Ave.  from  Hutchinson  Ave.  to  Crosby 
St..  3d  Ave.  from  Chicago  to  Washington  Ave.,  at  $10,550; 
Miriam  Ave.  from  West  State  to  School  St..  at  $6,000;  Parma- 
lee  St.,  from  14th  to  Railroad  Ave.,  and  12th  Ave.  from  10th  to 
nth  St.,  at  $10,400;  Peach  St.,  from  Irving  Ave.  East  1  block, 
at    $1,940.       E.    Main,    City    Engr. 

III..  Rockford — Bids  will  soon  be  received  for  paving  Au- 
burn St.  from  Latham  St.  to  Rockton  Ave.,  at  $3s,750;  S.  Win- 
nebago St.  from  Cedar  St.  to  viaduct,  at  $3,000;  l.Sth  Ave., 
from  13th  St.  to  7th  St..  and  11th  St..  from  Harrison  to  ISth 
Ave.  at  $.')6.500;  Morgan  St.,  from  S.  Main  St.  to  new  bridge, 
at  $10,700;  N.  Court  St.,  from  W.  State  to  Cherry  St.,  at  $16,- 
100.     E.  Main,  City  Engr. 

Wis.,  .\ppletf>n — (Official) — Bids  will  be  received  until  Mar. 
24  for  paving  John  St.  and  West  End  College  Ave.  A.  C.  Rem- 
ley.  City  Engr.     Noted  Jan.  20. 

AVis.,  Caledonia — (Official) — Election  will  be  held  Apr.  4 
to  vote  on  paving  Sheridan  Rd.  Estimated  cost,  $58,000.  A. 
Mutter,   Uacine,   Highway  Conir.      Noted   Feb.    17. 

AVIs.,  Chippewa  Falls — Bids  will  be  received  early  in  March 
for  paving  various  streets.     A.  T.  Thompson,  City  Engr. 

Wis.,  Menasha — City  contemplates  paving  Nicolet  Ave. 

AVls.,   Xeenah — Charles   R.   Smith   contemplates  expenditure 

of    $10,000    for    paving. 

AVis..  Waukesha — (Official) — Bids  will  be  received  by  Wil- 
liam Powie,  Chn.,  Bd.  of  Pub.  Wks.,  until  Mar.  30,  for  paving 
Beechwood  Ave.  from  Hartwell  Ave.  to  Genesee  St.,  Wiscon- 
sin Central  Ave.  and  the  Strand.  Estimated  cost,  $15,000. 
Noted  Jan.  20. 

Iowa,  Itritt — Town  Council  contemplates  50,000-yd.  street 
paving  and   30,000-ft.   curbing.     J.   E.   Verrall,  Town   Clk. 
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lo«vii.  I'-|.  >liiillMtiii  Mills  will  III'  ii'i-i'lv<'il  unlll  Mar.  i:i  fiii' 
pavlnn    M.Mi.Moii    .SI     iLmm    l>r.><    MoIiu'H   to   Suiilii   \'\-   Ave.      U.   .1. 

Lfwis.  fitv  lOiit-i      .Not.ii  ni'c.  :•;). 

l«Mvii,  SloiitU-rllo-  (t>l1Ulul)--ni(lH  Will  bo  rerolvod  by  C.  .1 
Northiup.  (."Ity  L'lk,.  until  :t  p.m..  Miir.  IH,  for  piivliiK  HtrootM. 
(See  adv.) 

MInii.,  Chlaholni— rity  plana  ONpcndlturo  of  about  $30,000 
for   iirw    loail.s    In    Ttli    IMHlrlrt.      Italph    (I'.N'ill.    Conif. 

^Ihiii..  I>ulii«li-  Cltv  will  pave  iIimihI  .\vi'.  I'i mil  L'slli  to  fillll 
St.      I.     .\vi  IN.   fltv    l':iiKi. 

llliiH.,  Iliilii<li  Cltv  ronti-nipIati'M  rt'nu-nt  MUlcwalk.s  durlMK 
l!>li;       .lain. .I    .\.    Kaiii'll,    I'onir. 

>lliin.,  Miiiikii«o  Cltv  coiili-mplati-H  jiavlnn  Main  SI.  bf- 
twein  Ci-ntfi-  ami  HIkI>  St.  with  concroto.  M.  !•'.  Hloiii.iulsl, 
City    Knur. 

!tlliiii..  MliiiiPHiioIla — Iinprovomcnl  ('oiiiiiiil  lie  of  I'arli 
Hoard  ri'Ciunnii'iid.i  paviiiR  of  StIniHon  Ulvd.  uiuliT  lOlwcll  law. 
F.   \V.   Caiiiu'llii.   City    lOiinr. 

>lliiii..  St.  I'aiil  Cltv  Council  contoniplate  pavlnj?  Concord 
St.   fioiii   .\ila   to  .\iiiiapolls  St.     O.  Clnussen,  City  KiiRi'. 

Knii..  lliirlliiKtoii — City  plana  to  piive  several  streets.  Clar- 
encf   W  (lod.   City    lOii^r. 

Klin.,  Klilorailo  City  contemplates  expenditure  of  $;i00.000 
for  paviuK.     K.   10.  Devlin.  Newton,  Enpr. 

linn..  <;nrnott — City  plans  to  pave  several  streets.  C.  H. 
He   Far,  City   Knur. 

Kan..  Inilrpciiilenrp — Cltv  will  Rrade.  pave  and  curb  alley 
in  Hlo.k    .\o.   7.     i:     i:.  Weaver,  City   Fngr. 

Kan..  KanMaN  «'Uy  — Comml.ssioners  of  Wyandotte  County 
plan  to  repair  2ii  mi.  macadamized  ro.-uls.  Robert  J.  McAlplne, 
County    Knur,      .\bout    $in,n(IO   available   for   work. 

Knn„  l,n  Ilnriir — Citizens  will  soon  vote  on  bonds  for  pav- 
inp  certain  street."*. 

Kan.,  \ew<on — City  Oommission  passed  resolution  for  3-ini. 
paviiiK.      F.    K.    Devlin.   City   Enpr. 

S.  I>.  Huron — Bids  will  be  received  until  Apr.  3  for  pavinp: 
Dakota    Ave.      Noted    Jan.    13. 

N.  D..  MInot — Hids  will  be  received  by  A.  D.  Hafrenstpin, 
City  Audr..  until  Mar.  20  for  paving  several  streets  in  busi- 
ness section.      Noted   Jan.    27. 

Mo.,  Ilnnnlbal — City  will  pave  Center  St.,  Maple  Ave.  to 
Section   St.     B.   F.   Smiley,   City   Engr. 

Mo..  Joplln — City  plans  to  pave  "tli  St.  with  concrete.  E.  J. 
McAfee,   City   Engr. 

31o..  KanNHM  City — Citv  plans  to  chanpre  grade  of  South 
Main  St.  from  27th  to  31st  St.  Estimated  Cost,  $350,000.  Curtis 
Hill,  City  Engr. 

Mo.,  Mt.  Vernon — Citizens  of  Trairie  Township  voted  $40,- 
000  bonds  foi-  road  work.     Noted  Mar.   2. 

Mo.,  St.  Chnrles — County  Commissioners  contemplate  voting 
on  bonds   for  constructing  roads. 

Mo..  St.  L.ouis — City  will  extend  Easton  Ave.  E.  R.  Kinsey, 
Pres.    Bd.    Pub.   Ser. 

Mo.,  Sedalia — City  Council  authorizes  paving  and  curbing 
Washington  Ave.  between  Main  St.  and  Broadway.  P.  T. 
Learning,   City   Engr. 

Mo.,  Tarkio — City  Council  passed  ordinance  for  paving  9 
blocks. 

.Vrk.,  Kldorado — (Official) — Bids  will  be  received  until  3:30 
p.m..  Mar.  21  for  paving  a  number  of  streets  including  square 
around  courthouse.  W.  E.  Ford,  Little  Rock,  Engr.  Noted 
Feb.  3. 

Ark.,  Fort  Smith— Arkansas  Jefferson  Highway  Association 
organized    to    construct   road    through    western    part    of   state. 

Ark.,  Fort  Smith — City  will  pave  6th  St.  from  Rogers  Ave. 
to  North  J    St.      X.   H.   Reed,   City  Engr. 

Ark.,  Jone.sboro — (Official) — Bids  will  be  received  by  Board 
of  Commissioners,  until  2  p.m.,  Apr.  6,  for  13-mi.  asphalt  road 
with  gravel  base.  3-mi.  gravel  road  with  necessary  bridges 
and  culverts.      (See  adv.  Mar.   2   issue.) 

Tex..  BaUingrer — Election  will  lie  held  in  Runnels  County 
to  vote  on  tax  for  road  work.  County  contemplates  expendi- 
ture of  $15,000  annually. 

Tex..  Beaumont — Commissioners  of  Jefferson  County  will 
issue  $190,000  bonds  for  road  work.  W.  W.  Wilson,  County 
Judge. 

Tex.,  Belton — Citizens  in  Bell  County  voted  in  favor  of 
$8,000  bonds  for  road  work  in  Salado  Precinct.     Noted  Feb.   3. 

Tex.,  Bonliani — J.  Thurmond.  Mayor,  contemplates  expendi- 
ture  of   $15,000   for   3-mi.   crushed-stone   road. 

Tex.,  EI  Campo — Election  will  be  held  Apr.  1  in  Special  Rd. 
District  No.  2  to  vote  on  $75,000  bonds  for  road  improvements. 

Tex.,  Ft.  AVorth — Citizens  contemplate  repaving  Main  St. 
F.  J.  Von  Zuben,  City  Engr. 

Tex.,  Greenville — Citizens  of  Hunt  County  voted  on  bonds 
for  road  work  in  Precinct  No.  6. 

Tex.,  Hunjitle — County  Commissioners  plan  to  pave  Main  St. 
from  railroad  crossing  to  Houston-Humble  Rd. 

Tex.,  I.ufkin — (Official) — Citizens  defeated  $200,000  bonds 
for   road   construction.     Noted   Dec.   30. 

Tex.,  Madisonvillc — Citizens  in  Madison  County  defeated 
$200,000  bonds  for  road  work.     Noted  Feb.  10. 

Tex.,  San  Antonio — City  Commission  voted  *.o  pave  9th  and 
Oakland  St.     A.  C.  Pancoast,  City  Engr. 

Tex.,  Sinton — Bids  will  be  received  until  Mar.  16  for  im- 
proving Defined  Road  District  No.   3. 

Tex.,  Texarkann — Citizer.s  recently  voted  in  favor  of  $900,- 
000   bonds    for    gravel    roads.      C.    E.    Hayden,   City    Engr. 


T«'«.,  Wharton-  CltizeiiH  wilt  vote  Apr.  1  on  $7ri,000  bondM 
for    loiiMti  11(1  iim    io.uIh. 

tikln.,  ADlniorr  -City  eonteniplaleB  improving  BtreetH.  IOh- 
lliiialiil   coHl,   tIf.o.OOO.     (i.    II.   I'urloik,  City   EuKr. 

Colo.,  DenviT — Clly  <'i)unell  paHHfd  ordinance  for  pavlntr 
In    .Noi'lli     lii'MVi-r.       IOhI  lliiateil    iohI,    $;MM),Ono. 

Itla.,  Iliilne  County  CoiiimlHHlonerH  will  liolil  election  to  vote 
on    $211(1,111)0    lioiid.M    for   conHtruetlon    of    roiiilH. 

Idaho,  M»M<M»v — Bids  will  soon  be  received  for  jiavluK 
Van   Hureii  St 

Idaho,    W  allaee — City   contemplatcH   43,000   sii.yil.    p.avliiK. 

Arl/...  lllHhfe  County  contemiilates  $100,000  bond  l«Hue  for 
impiovliin   roads  In  Warren   DiHtrict  and  other  parts  of  county. 

Arln.,  llUbee — I'lanH  will  be  i)rei>ared  by  Ralph  A.  ZleHe- 
mer.  City  lOngr.,  for  pavlliK  Upper  Main  St.  .uul  npiiir  Hrew- 
ery    Ave. 

Ari'/..,    St.   .lolinM — .See    item    undi^r    "UridKCH." 

Dre.  i'endleton — CoiiimlMsloiii'iH  of  Uin.-illlla  County  eon- 
temiilale  ileition   in   May   to  vole  on   bonds  for  road  work. 

Calir..  Onkdair — City  Trustees  plan  lo  pave  with  concrete 
base  and  Topeka  surface  an  is-ft.  strli)  the  entire  length  of 
citv  to  coiiiiect  with  state  highway  from  Uiverbank.  lOsti- 
mated   cost.    $10,000. 

Calir..  San  AndreuN — Citizens  contemplate  voting  on  bond 
issue    for    improving    streets. 

Calif.,  AValnut  Creek — City  contemplates  expenditure  of 
$50,000  for  constructing  roads  and  bridges.  H.  F.  Merry- 
weather,    City    Engr. 

\.  li.,  Monoton — Town  Council  contemplates  paving  .Main 
St.     J.   .S.   Mager.   Clk. 

<lue.,  St.  FranelK — City  will  expend  about  $5,000  for  con- 
structing sidewalks.     J.  D.  Jutras,  Clk. 

Ont.,  PreKton — City  contemplates  expenditure  of  $30,000  for 
paving,  sidewalks  and  sewers.     H.  C.   Edgar,  Clk. 

BIdN   In   and   Contractn   Awarded 

IV.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Low  bidder  for  regulating  and  repaving  with  wood-block  pave- 
ment, (a)  light  oil  treatment,  (b)  heavy  oil  treatment,  on 
concrete  foundation  Chambers  St.  from  Center  St.  to  Broadway 
were  as  follows:  Franklin  Construction  Co.,  52  Vanderbilt 
Ave.,  New  York,  N.  Y.,  (a)  $13,389.  (b)  $13,086;  Barber  Asphalt 
Paving  Co.,  Woolworth  Bldg.,  New  York,  N.  Y.,  (b)  $12,974. 
Noted  Feb.  24. 

IV.  Y..  New  York — (Borough  of  Queens) — Low  bidders  for 
regulating,  recurbing  and  repaving  with  asphaltic  concrete 
on  concrete  foundation  4th  Ave.  from  10th  to  18th  St.,  5th  Ave. 
from  14th  to  ISth  St.,  6th  Ave.  from  11th  to  18th  St.,  7th  Ave. 
from  14th  to  16th  St.,  12th  St.  from  2nd  Ave.  to  3rd  Ave.,  15th 
St.  from  3rd  Ave.  to  High  St.,  College  Point  were  as  follows: 
Cleveland  Trinidad  Paving  Co.,  Flushing  Ave.,  Brooklyn,  N.  Y., 
at  $30,345:  Sicilian  Asphalt  Co.,  41  Park  Row,  New  York,  N.  Y., 
at  $35,925;  Borough  Asphalt  Co.,  1301  Metropolitan  Ave., 
Brooklyn,  N.  Y.,  at  $36,355.     Noted  Feb.  24. 

Va.,  Petersburg — (Official) — Contracts  for  paving,  curbing 
and  guttering  awarded  as  follows:  5,000  sq.yd.  granite-block 
paving  to  L.  LARSEN.  Norfolk,  Va..  at  $2.88;  10,000  sq.yd.  con- 
crete paving  to  H.  L.  WOLLEN,  Richmond,  Va.,  at  94c.;  15.000 
lin.ft.  concrete  curb  and  gutter  to  A.  D.  O'BRIEN,  Wilming- 
ton,  N.  C,  at   56c.     R.   D.  Wood,   Engr.     Noted  Feb.   24. 

AV.  Va.,  Parkersburg- — City  awarded  contracts  for  street 
paving  as  follows:  Ann  .St.  from  2d  to  3d  St.  and  from  3d  to 
Sth  St.,  Murdoch  Ave.  from  point  140  ft.  south  of  north  prop- 
ertv  line  on  Sth  St.  to  13th  St.:  3d  St.  from  Ann  St.  to  Court 
Sq.'to  E.  A.  FRESHWATER  &  SONS,  at  $3,296,  $14,904,  $14,707 
and  $4,830.  respectively;  Lynn  St.  from  14th  to  19th  St.,  Mary 
St.  from  East  St.  to  Stephenson  Ave.,  Park  St.  from  7th  to  19th 
St..  George  St.  from  Marv  St.  to  Baltimore  &  Ohio  line.  Covert. 
Latrobe.  Swan  and  14th  St.  to  C.  KENNEDY  &  SON.  at 
$10,205,  $2,777.  $13,151,  $2,736  $7,830,  $2,317,  $5,389  and  $1,724 
respectively.     Noted  Aug.   26,   Feb.  17  and  24. 

N.  C,  Greensboro — Contract  for  macadam  road  from  Greens- 
boro to  High  Point  awarded  LASSITER  BROS.,  Atlanta,  Ga. 
Estimated  cost.   $125,000.     Noted   Sept.   23. 

Fla..  St.  Petersburg — Contract  for  1  mi.  brick  paving  in 
Hall's  Subdivision  awarded  to  GEORGIA  ENGINEERING  CO., 
Augusta,   Ga. 

Ala.,  Fort  Pavne — Contract  for  several  miles  of  roads 
awarded  to  NEWELL  BROS.,  Birmingham,  Ala.  Estimated 
cost,    $100,000. 

Tcnn.,  .Iame.stown — (Official) — Contract  for  grading  in  Fen- 
tress County  awarded  to  SOLOMON  CONTRACTING  AND  EN- 
GINEERIN(3  CO.,  Harriman.  Estimated  cost,  $58,995.  W.  I. 
Smith,   Engr.     Noted   Jan.    13. 

Tenn.,  Knosville — Contract  for  paving  State  St.  from 
Church  to  Commerce  Ave.  awarded  to  MURRAY  CONSTRUC- 
TION CO.,  Knoxville,  at  $16,017.  J.  B.  McAlla,  City  Engr. 
Noted   Dec.   9. 

Ky.,  Louisville — Contracts  for  paving  awarded  as  follows: 
BICKEL  ASPHALT  PAVING  CO..  section  of  Beardstown  Rd.. 
at  $13,578;  Walnut  St..  at  $4,012;  LOUISVILLE  ASPHALT  CO., 
3  sections  at  $17,000.     D.  R.  Lyman,  City  Engr.     Noted  Feb.  17. 

Ohio,  Cleveland — (Official) — Contract  for  repairing  street 
and  pumping-station  floors  awarded  CLEVELAND  FIRE- 
PROOF CONSTRUCTION  CO..  412  Amsfield  Bldg.,  Cleveland,  at 
$8,570.      Raymond   J.   Logan.   Contract   Clk. 

Ohio,  Mt.  Gilead — (Oflicial) — Contract  for  improving  Fargo- 
Sipe  Rd.,  Westfield  Township,  awarded  to  W^.  H.  MILLER, 
Cardington,  at  $19,673;  Tavlor-Wrenn  Rd.,  Canaan  Township, 
to  FOREST  CONSTRUCTION  CO.,  Forest,  at  $11,432.  G.  F. 
Clements,  Mt.  Gilead,  Engr.     Noted  Feb.   10. 

Ind.,  Columbuis — Contracts  for  roads  awarded  as  follows: 
Ervin   Rd.   to   GEORGE   T.   NUGENT,   at    $7,635;   Jordan    Rd.    to 
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I.EnOY  JOIIDAX,  at  $6,423;  Hacker  Rd.,  to  WILLIS  J.  RUS- 
SKLL,    at    $5,399. 

Ind.,  Ft.  AVnyne — Contract  for  FlauRh  Rd.,  Madison  Town- 
ship, awarded   to  CHAKLKS  W.   ELING,   at   $5,!J92. 

Ind.,  XobU'MvIIle — Contract  for  roads  in  Fall  Creek  and 
Noblesville  Town.ship.s  awarded  to  JAMES  DE  GOLYEUS,  at 
$10,882.      Noted    Jan.    27. 

Mieli..  YpMilanfi — Contract  for  ,'?-iTii.  road.s  awarded  as  fol- 
lows: 1  mi.  in  .Superior  Township  awarded  to  K.  J.  ISIKI); 
2-nii.  on  Liberty  St.  road  out  of  Ann  Arbor  to  A.  SCHNElDiOK, 
Ann  Arljor. 

AVIh.,  Milnnukee — Contract  for  3,700  sq.yd.  creosoted  block 
pavin!,'  awarded  to  CHICAGO  CUE(;.SOTING  CO.,  Chicago.  111., 
at  $1.34  for  3-in.,  $1.46  for  3Vi-in.  block,  $1.37  for  layinK  3-in. 
and   $1.56    for   paving-   S^/^-in.    block.      George   Stall,    City    Ensr. 

AViix.,  Milwaukee — Contracts  for  pavinK  awarded  as  follows: 
MANGER  &  McGUCKEN,  332  I'ayton  Bldg.,  Milwaukee,  for 
sandston-  pavinf?  on  11th  Ave.,  at  $6,372;  JOHN  WEIHEU, 
sand.stone  and  creosote  block  pavinp  on  Humboldt  Ave.,  at 
$57,080;  and  bituminou.s  block  paving-  on  30th  St.,  at  $4,186; 
MILWAUKEE  GENERAL  CONSTRUCTION  CO.,  iir,7  8th  Ave., 
creosoted  block  paving  on  Clybourn  St.,  at  $25,811;  M.\NGER  & 
McGUCKEN,  creosoted  block  pavement  on  Center  St.,  at  $16,- 
720.     George  Staal,  City  Engr.     Noted  Jan.  20  and  Mar.  2. 

Io»'a,  Cherokee — Contract  for  90,000  yd.  sheet  asphalt 
paving  and  21,OiiO  ft.  curbing  and  guttering  awarded  to 
BRYANT  ASPHALT  PAVING  CO.  Waterloo  at  $1.62  and  59c. 
respectively.     G.  Y.  Skeels,  Sioux  City,   Engr. 

Iowa,  Davenport — (Official) — Contract  for  improving  Har- 
rison St.  awarded  to  T.  J.  McCARTHY.  Estimated  cost,  $30,- 
651.     Allen  R.  Boudinot,  City  Engr. 

Iowa,  Mason  City — Contract  for  paving  awarded  to  BRY- 
ANT ASPHALT  P.WING  CO.,  Waterloo.  All  bids  for  rein- 
forced-concrete  paving  rejected.  Will  readvertise  about  Mar. 
13.     F.  P.  Wilson,  City  Engr.     Noted  Feb.  24. 

Minn.,  Minneapolis — City  will  expend  $1,000,000  for  paving 
during  year,  work  of  which  will  be  done  by  day  labor.  Con- 
tract for  350.000  vd.  creosoted  paving  blocks  to  be  used  for 
work  awarded  to  KETTLE  RIVER  CO.  and  REPUBLIC  CREO- 
SOTING  CO.,  both  of  Minneapolis,  at  $511,000.  F.  AV.  Cappelin, 
City  Engr. 

Minn.,  PipeMtone — Contract  for  grading  State  Road  No.  14 
awarded    to    HENRY    ENKE,    Lake    Benton,    Minn. 

Kan.,  I..yon.s — (Official) — Contract  for  11,000  sq.yd.  brick 
and  concrete  paving  awarded  to  WATTS  &  AMERMAN.  Salina, 
at  $1.78  per  sq.yd.     S.  Ainsworth,  Engr.     Noted  Jan.   27. 

Kan.,  McPlierson — (Official) — City  Commission  awarded 
contract  for  paving  to  E.  A.  BALLW^EG  &  CO.,  Emporia. 
Estimated  cost,  $43,000.  H.  A.  Rowland,  McPherson,  Engr. 
Noted   Feb.   3. 

Mont.,  KaliHpell — Contract  for  bridge  across  Ashley  Creek 
awarded  to  GUY  C.  BERRY. 

Mo.,  St.  liOuiN — Lowest  bid  received  for  improving  (a) 
Delmar  Blvd.  from  Hamilton  to  De  Giverville  Ave.,  (b)  Kaiser 
St.  from  Kingshighwav  to  Korn  Ave.,  (c)  Hamilton  Ave.  from 
North  Market  St.  to  Kennerlv  Ave.,  (d)  Theobold  St.  from 
Church  Rd.  to  Newbv  St..  were  as  follows:  (a)  Perkinson  Bros. 
Construction  Co.,  $"8,836;  (b)  Eyermann  Construction  Co.. 
$6,093;  (c)  Faxhall  P.  McCormick,  $7,080;  (d)  Trinidad  Asphalt 
Manufacturing  Co.,  $7,210.  B.  R.  Kinsey,  Pres.,  Bd.  of  Pub. 
Ser.     Noted  Feb.  3. 

Tex.,  Dallas — Contract  for  paving  Tremont  St.  from  Gen- 
derson  to  Fulton  St.  awarded  to  VIBROL-LITHIC  CO.,  Dallas, 
at  $13,393. 

Tex.,  Ki  Paso — Contract  for  bitulithic  and  concrete  paving 
awarded  to  SOUTHWESTERN  PORTLAND  CEMENT  CO.,  El 
Paso,  Tex.,  and  EL  PASO  BITULITHIC  PAVING  CO.,  El  Paso, 
Tex.,  at  $250,000.  Charles  S.  Henning,  County  Engr.  Noted 
Oct.   28. 

Tex.,  Port  I.avaea — Contract  for  improving  streets  awarded 
to  R.  L.  SIMMS.     Estimated  cost,  $15,000.     Noted  Aug.   26. 

Wasli.,  Kllensburg — (Official) — Contract  for  grading  and 
draining  about  10  mi.  of  Sunset  Highway  between  Ellensburg 
and  Wenatchee,  in  Kittitas  County,  awarded  to  MARTIN 
HOLM,  Ellensburg.  Estimated  cost,  $22,090.  M.  M.  Emerson, 
County  Engr.     Noted  Feb.  17. 

Wasli.,  Soutl»  Bend — Contract  for  constructing  State  Road 
No  19  awarded  BURNETT  CONSTRUCTION  CO.,  Seattle,  at 
$10  439-  also  D.  G.  HALL  and  DANIEL  VOULTER,  South  Bend, 
aw.arde'd  contract  for  improving  Mill  Creek  Rd.,  at  $11,245. 
Noted  Mar.   2. 

Cailf.,  EI  Centro — Contract  for  6  mi.  plank  road  through 
Sand  Hill  District  of  Imperial  Valley  awarded  to  E.  K.  WOOD 
LUMBER  CO.,  Los  Angeles,  at  $25,000. 

Calif.  Los  VnKele.s — Contract  for  gradin.g  and  constructing 
oiled  macadam  paving  and  concrete  curbs  in  Gth  St.  from 
Pacific  Ave.  to  Grandview  St.  in  Road  Improvement  Di.strict 
No.  59  awarded  to  FRED  HOFFMAN,  Long  Beach,  at  $12,500. 
Homer  Hamlin,  City  Engr. 

Calif.,  Tronlco — Low  bidders  for  Improving  Adams  St.  were 
as  follows-  J  Hein,  $10,781;  Charles  Croman  and  H.  J.  Ash- 
ton,  $12,618;  Peter  J.  Ferry,  $11,871. 

Calif.,  Ventura — Contract  for  grading  2-mi.  of  the  Ventura- 
Noi-dhoft  Rd.,  Section  2  awarded  E.  A.  GARLAND. 

Calif.,  Ventura — (Official) — Contract  for  grading  and  <-on- 
structing  culverts  on  Matilija  Rd.  along  west  side  of  Ventura 
River  awarded  to  C.  H.  HUDSON  Trust  and  Savings  1  Idg.. 
Los  Angeles,  at  $25,500.  J.  B.  McCloskey,  County  Clk.  Noted 
Feb.  24. 

aue.,  Montreal— Bids  were  received  for  6,000  tons  refined 
a^splialt  as  lollnws:  Warnor-Quinlan  Co.,  at  $19.33  per  ton, 
anv  delivery;  i:ider  Eliano  Co.,  at  $21.98,  north  end  delivery, 
$22  4.S  Grand  Trunk  yards  delivery,  $21.98  east  end  delivery; 
United  States  Asphalt  Co.,  at  $22.73  per  ton,  any  delivery. 


IXniSTRIAI.,  AVOItKS 
I'ropuMi-d   Work 

Maine,    Kast    Miilinoeket — <Jreat    Northern    Paper    Co.    con- 

teniijlates     f.actory. 

Mass.,  ItoMton — (Mattapan) — Peerless  Knitting  Co.  hav- 
ing i)lans  prepared  for  addition  to  plant.  ISstlmated  cost, 
$50,000. 

MaNN.,  FItrliburK — Falulah  Paper  Co.  plans  1-  and  2- 
story,     30x200-ft.     addition     to     plant. 

Mass,,  t;ardner — Gardner  Auto  Co.  plans  2-8tory,  60x100- 
ft.    garage    at    (j.ardner. 

MasM.,  Xew  Bedford — William  Whitman,  Boston,  plans  ad- 
dition to  Manomet  Mills  at  New  Bedford.  Estimated  cost, 
$1,000,000. 

Mass.,  AVestfleld — Hampden  Toy  Co.  plans  addition  to  plant 
at  Westfleld. 

II.  I.,  Hope — Hope  Mill  plans  weave  shed.  Estimated  cost, 
$300,000. 

Conn.,  Bridiceport — Farist  .Steel  Co.  will  rebuild  plant  re- 
cently  destroyed    by   fire   with    loss   of   $350,000. 

Conn.,  Bristol — Plans  being  prepared  for  2-8tory,  80x96- 
ft.  addition  to  plant  on  Riverside  Ave.  for  C.  G.  Garrigus 
Machine    Co. 

Conn.,  Dnnielson — Connecticut  Mills  Co.  plans  3-8tory, 
150x275-ft.    mill.      Estimated    cost,    $75,000. 

Conn.,  New  I,ondon — I'laiis  prepared  for  150x200-ft.  addi- 
tion  to   plant   of   D.    E.   Whiton    Machine   Co. 

N.  v.,  Buffalo — Plans  prepared  for  factorv  on  Pauline  St. 
for    Hewitt    Rubber    Co.      Estimated    cost,    $12,000. 

N.  v..  Highland — Bids  will  soon  be  received  by  Learning  & 
Wardner,  Arch.,  1  Washington  St.,  Poughkeepsie,  for  addi- 
tions to  factory  of  .Schule's  Pure  Grape  Juice  Co.  Estimated 
cost,    $25,000.       Noted    Jan.    27. 

N.  v.,  KiniiTMton — Plans  being  prepared  by  G.  W.  Betz,  51 
John  St.,  for  3-story,  70x90-ft.  warehouse  In  Field  Court 
for  Matthews  &  Harrison,  Railroad  Ave.  Estimated  cost, 
$15,000. 

N.  Y.,  New  York — (Borough  of  Bronx) — Plans  prepared  by 
M.  J.  Garvin,  Arch.,  for  1 -story  garage  on  I'rospect  Ave.  for 
Nathan  and  Louis  E.  Levy,  3287  3rd  Ave.  Estimated  cost, 
$15,000.      Noted   Feb.    17. 

N.  Y.,  New  York— (Borough  of  Bronx) — Plans  prepared  by 
Anton  Pirner,  2069  Westchester  Ave.,  for  2-story,  50x97-ft.  on 
Williamsbridge  Rd.  for  Alexander  D.  and  Robert  Manson, 
2079  Westchester  Ave.     Estimated  cost,  $12,000. 

N.  Y.,  New  York — (Borough  of  Bronx) — Plans  being  pre- 
pared bv  Buchman  &  Fox,  30  East  42nd  St.,  for  6-story,  40x97- 
ft.  factory  on  174th  St.  for  Tremont  Silk  Co.,  428  4th  Ave. 
Estimated  cost,   $70,000.     Carl  A.  Jacobs,   I'res.      Noted   Feb.   24. 

N.  v..  New  York^ — (Borough  of  Brooklyn) — Plans  prepared 
for  50xl33-ft.  storage  building  on  Plymouth  St.  for  E.  W. 
Bliss  Co.  Estimated  cost,  $10,000.  James  W.  Adams,  1  Adams 
St.,   Pres. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Plana  prepared 
by  Koch  &  W^agner,  26  Court  St.,  for  1 -story,  48xl00-ft.  ware- 
house on  Jefferson  St.  for  Kasper  &  Koetzie,  565  Bushwick 
Ave.      Estimated    cost,    $12,000. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Plans  being  pre- 
pared bv  L.  J.  Frank,  206  Crescent  St.,  for  3-story,  8Sx97-ft. 
factorv  on  Atlantic  Ave.  for  Knorpp  Candy  Co.,  56  Scholes  St. 
Estimated  cost,  $30,000. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Plans  prepared 
by  William  Debus,  86  Cedar  St.,  for  2-story,  75xl00-ft.  storage 
building  on  Porter  Ave.  for  Parcels  Holding  Corporation. 
Estimated    cost,    $10,000. 

N.  v..  New  York — (Borough  of  Brooklyn) — Plans  being 
prepared  for  6-story,  100x252-ft.  dairy  at  1368  Fulton  St.  for 
Sheffield  Farms-Slawson-Decker  Co.,  524  W'est  57th  St.  (Bor- 
ough of  Manhattan).  Estimated  cost.  $300,000.  George  F. 
Hill,  15  East  40th  St.  (Borough  of  Manhattan),  Engr.  Noted 
Sept.  30. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Plans  pre- 
pared by  Otto  Reissmann,  147  4th  Ave.,  for  enlarging  factory 
on  (^herry  St.  for  Cherry  Street  Realty  Co.,  99  Nassau  St. 
Estimated   cost,    $15,000. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Plans  pre- 
pared bv  Charles  Stegmayer,  Arch.,  168  East  91st  St.,  for  4- 
storv,  56xl00-ft.  stable  and  garage  on  Lawrence  St.  for  Cush- 
man's  Sons,    Inc.,    517   West   59th   St.      Estimated   cost,    $50,000. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Bids  will  soon 
be  received  by  Alfred  Freeman,  Arch.,  29  West  34th  St.,  for  3- 
story,  49xl20-ft.  garage  on  102nd  St.  for  J.  &  C.  Fischer,  Inc.. 
417    East    2Sth    St. 

N.  v..  New  York — (Borough  of  Manhattan) — Plans  being- 
prepared  for  2-story,  59x99xll2-ft.  garage  on  125th  St.  for 
Martin    Taxi    Service    Co. 

N.  Y.,  New  York — (Borough  of  Queens) — Plans  being  pre- 
pared by  Andrew  Schiller,  Corona,  for  2-story,  66xl00-ft. 
garage  at  25th  St.  and  Banta  Ave.,  Elmhurst,  for  Robert  G. 
Lake,  Lake  St.  and  Albertus  Ave.,  Corona.  Estimated  cost, 
$10,000. 

N.  Y.,  New  York — (Borough  of  Queens) — National  Chain 
Co  517  West  45th  St.  (Borough  of  Manhattan),  contemplates 
addition  to  factory  at  Sth  and  10th  St.,  College  I'oint. 

N.  Y.,  .New  York — (Borough  of  Queens) — Plans  being  pre- 
pared by  Griffin  &  Wvnkoop,  30  Church  St.  (Borough  of  Man- 
hattan)," for  addition  to  plant  of  Pierce  Motor  Realty  Corpor- 
ation at  Freeman  and  Webster  Ave. 

N.  Y.,  New  York — (Borough  of  Queens) — Plans  being  pre- 
pared for  2-storv  factorv  bv  William  Wells  Bosworth.  !i2r 
5th  Ave.  (Borough  of  .Manhattan),  for  Welin-Marine  Equip- 
ment  Co.,    305   Vernon   Ave.      Estimated    cost,    $30,000. 

N.  \'.,  Ilocliester — Rochester  Folding  Box  Co.,  10  Commer- 
cial St.,  contemplates  plant.     L.  W.  Gerew,  Gen.  Mgr. 

N,  Y.,  Hockwood — Rockwood  Manufacturing  Co.  contem- 
plates plant.     Donald  W.  Hyde,  26  North  Main  St.,  Pres. 
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N.  v.,  N»  riifiixr  I'liiim  Ix-lnn  |irf|mi<>il  l).v  II.  1 1.  riim-nlx. 
Anil..  Till. HI  liliU:  .  lor  1-Hl«r>.  fidxM-ft.  kiiiuk.'  for  Wlllliiiii 
II.   HlHHrll.   in:'  .^(.inh  Stmo  St.      lOHlhnatoil  coMt.  tKi.ono. 

N.  v.,  W  i«t«Tvll«'«-  I'liuiH  lii'liiK  prcimiod  for  l-«lory,  lOOx 
COO-fl.  factory  for  huillum  Stoam  rump  Co.  Kclwin  Corii- 
lUK.   I'rt'M. 

N.  J..  A«liiiitlr  flty — Plana  lieliiK  prepared  by  I'l-Ico  &  Mc- 
l..nnahan,  Arch.,  rhllailclphla,  INnn..  for  2-Htory  rolnforccd- 
concrotc    Karanc    for    Traynioro    Hotel    Co. 

1>'.  .1..  I'literNon — ri.Tns  liolnisr  prppnrod  bv  M.  N.  Shoomaki-r. 
772  I'lilon  Hldn  .  Newark,  for  4-Htory.  f.OxIISO-ft.  Hllk  mill  on 
StralKlit  St.  for  Ounlop  Hros..  New  York.  N.  V.  I'^Htlmatcd 
cost.   J  100.0(10, 

IV.  .1.,  I'litomon- Chanihor  of  Commorco  nonulrod  tract  of 
land  adjolnhm'  Kric  U.K.  and  will  cHlaldlHh  ln<lustrlal  sec- 
tion. I'lan.M  lielnn  prcparctl  for  l-.xtory.  fiOx-SOO-ft,  factory  aH 
l.st    unit.     T.   S.   Standoven.  Clk.      11.   .).   Ilardcs.   City    KuRr. 

1\.  .1.,  rnloriHoii-  I'lan.s  beiuK  prepared  for  'l-story,  BOxSOn- 
ft.  and  fiOxl  in-ft.  .silk  mill  and  power  house  for  F.  C.  Uein- 
hardt.    flS    Hclmont    Ave. 

IV.  .1.,  l'«T«li  Anilioy — Plana  boinpr  prepared  by  K.  Allen  Wil- 
son. .Vrcli..  IL'OS  Chestnut  St.,  Philadelphia.  Penn..  for  4-story 
factor\  at  Perth  .\inl)OV  for  liavuk  P.ros.,  3rd  and  Spruce  .St., 
Philadelphia.    Penn. 

N.  J..  I*liitii<lfl«l -- Plans  boiuK  prepared  for  2-story  rein- 
forced-concrete  machine  shop  and  brass  foundry  for  Vita- 
phone  Co.  Kstiinatl'd  cost.  $40,000.  W.  C.  Simpson,  inter- 
ested 

N.  J.,  AVeMtflel<l — Plans  beinp  prepared  foi-  1-  and  2-Ktory 
distrlbutinjr  station  on  South  Ave.  for  Puii'  Oil  Co.,  lOast 
Newark.      lOstlmated    cost,    $1,''.,000. 

N.  J.,  WPNt  Mllford — Plans  belnp  prepared  for  factory 
for  Butler  Chemical  Co.,  1790  Broadway,  New  York,  N.  Y. 
Kstlmated    cost,    $20,000. 

IVnn.,  Fi»rtyr«»rt — (Wllkes-Barre  post  offlce) — Jenkins- 
Kirby  Packinp:  Co.  plans  additions  to  factory.  McCormick  & 
French,    Wilkes-Barre,    Arch. 

Penn..  Lltltz — Stiffel  &  Freeman  Safe  Co.  will  build  fac- 
tory. 

Penn..  MlddlebiirK- — F.  T.  Hartman  purchased  site  at  Middle- 
burn    and    plans    silk     mill. 

P«'iiii..  I>hilndelplii» — Plans  being-  prepared  by  Watson  & 
Huckle.  Arch.,  for  1 -story.  130x200-ft.  addition  to  plant  of 
Hess    Bright    Manufacturing   Co..    Front    and    Erie    St. 

Penn.,  Pliilndelpliin — Plans  prepared  by  F.  W.  Van  I.,oon 
for  .'i-story,  ISxlSO-ft.  plant  at  13th  and  Market  St.  for  D.  B. 
Martin  Co. 

Penn..  Plilladelpliin — Splitdorf  Electrical  Co.  will  build  T)- 
story  reinforced-concrete  manufacturing  building.  Monks 
&   Johnson.   IS    l)<vonshire   St..   Boston.   Mass.,   Arch. 

Penn.,  Pittsburjjli — ."^chenley  Farms  Co..  101  Tennyson  Ave., 
Pittsburgh,  will  build  S-story  warehouse.  Estimated  cost, 
$250,000. 

Penn.,  Rii.«9<eII — Aetna  Explosives  Co.  purchased  plant  of 
Warren  Chemical  Products  Co.  and  plans  to  enlarge  same. 

Penn.,  Steelton — Penns-ylvania  Steel  Co.,  recently  acquired 
by  Bethlehem  Steel  Co.,  plans  5  blast  furnaces.  Estimated 
cost,    J,'). 000, 000.      E.    G.    Grace,    Pres. 

Del.,  AVIIniinprton — Pyrites  Co.,  Ltd.,  purchased  site  at  junc- 
tion of  Christiana  and  Delaware  Rivers  and  plans  to  build 
plant. 

Md.,  Baltimore — Davison  Chemical  Corporation  plans  to 
build  plant.     Estimated  cost,  $250,000. 

Md.,  Baltimore — Indiana  Refrigerating-  Co.,  232-40  South 
I'ennsylvania  St.,  Indianapolis,  Ind.,  plans  warehouse.  Wil- 
liam  J.   Hogan,   Pres. 

Md.,  Hap:er.stown — Cromer  Bros,  plans   60xl48-ft.   silk   mill. 

D.  C,  AVashinston — Bids  -will  soon  be  received  for  5-story, 
14xl05-ft.  warehouse  on  Linworth  PI.,  for  Sidney  Bieber, 
Biggs    Bldg.       Estimated    cost.    $25,000.      Noted    Feb.    10. 

Va.,  Norfolk — Disappearing  Metal  Shutter  Co.,  recently  or- 
ganized,   plans   to    build    plant. 

TV.  C  A.<«Iieville — Biltmore  Wheat  Hearts  Co.  will  build 
factory. 

N.  C,  Goldsboro — Durham  Hosiery  Mills  Co.  will  construct 
new  manufacturing   plant. 

Ga.,  Columbns — Grogan  &  O'Dowd  plans  cotton  warehouse. 
Estimated   cost,    $40,000. 

Ga.,  Savannah — Cotton  interests  sold  $1,000,000  bonds  for 
■vi^arehouse. 

Ga.,  Valdosta  —  Project  under  consideration  to  construct 
packing  plant.  Estimated  cost,  $250,000.  J.  M.  Ashley,  Secy. 
C'hamber  of  Commerce. 

Ala.,  BirminKbani — Linde  Air  Products  Co.,  New  York,  N. 
Y..  plans   200x240-ft.   plant  at  Birmingham. 

Tenn.,  Cbattanooga — Boaz  Manufacturing  Co.,  Hamilton, 
Ohio,   plans  to   build   100x300-ft.   plant  at   Chattanooga. 

Tenn.,  Chattanoojia — C.  E.  James  and  associates,  Chatta- 
nooga, plan  to  construct  steel  plant  at  Chattanooga  to  include 
hydro-electric  development.  Estimated  cost,  $2,000,000.  W.  R. 
Miller    Co.,    Pittsburgh,    Penn..    Mgr. 

Tenn.,  Cleveland — Svkes  Flour  Mills  will  rebuild  mill  re- 
cently   destroyed    by    fire.      Estimated    cost,    $30,000. 

Tenn.,  .lohnson  City — Washington  County  Gas  Co.  will  en- 
large  plant   at   Johnson   City. 

Tenn.,  Knoxville — Plans  being  prepared  by  O.  W.  Deyerle 
for  6-story,  100xl70-ft.  ice  and  cold-storage  plant  for  Atlanta 
Ice  and  Coal  Corporation,  Atlanta,  Ga.  Estimated  cost,  $100,- 
000.      Noted   Mar.    2. 

Ohio,  Canton — United  Furnace  Co.  contemplates  benzol 
plant.     Estimated  cost,  between   $150,000  and   $200,000. 

Ohio,  Cleveland — We  have  been  informed  that  the  report 
that   the   Cleveland   Twist   Drill   Co.,   Hamilton   Ave.   and   East 


iring    Metal    Shutter    Co.    planH 


4'.ith  SI.,  are  rebuilding  part  of  i)lant  deiilroverl  by  lire  Is 
eiror.  as  lire  d>-Mlroyed  only  Hmall  outhouNe  of  no  value. 
Noted  Feb.  24   an'l   .M.u     2. 

Ohio,  t'ievelnnd- (ieneral  IncanilcHcenl  I,nmp  WorkH  of 
General  Electric  Co.  contemplateH  enUu'KlnK  Iiliint  on  Colla- 
nier    Ave. 

Ohio,  Fremont — I'lnnn  belnj?  prepared  for  factory  for 
(Iresceiit   ManufacturhiK  Co. 

<»hlo,  Toledo  A<  kiln  Stamping  Co.  connldcrlnR  tontiitlvc 
phiTiH  lor  .'i-Hloiy  adrlltlon  to  factory  on  Uorr  St.  Graff  M. 
Acklln,    Pres. 

4lliio,    YounKMto»n       III.'' 
to   hulhl    plan*. 

Ind.,  Coluniblit  City — Preliminary  plans  belni?  prepared  for 
l-slory,  S.SxlOO-ft.  fsira^e  on  V.m  Hunn  St.  for  Johnson  & 
Diffendarfer.      I';stlmated    cost,    $10,000. 

Ind.,  I'-t.  Wayne  General  lOleetrIc  Co.  will  build  4  ne-A- 
liulldiiiK.s    Ml     p'l.     Wayne.       lOsllmateil    cost,    $1,000,000. 

Ind.,  lliintlnKton  Pridiniinary  plans  being  i>rep;ired  for 
2-Ktor.^.  7.''.xliio  fi.  factory  for  .SterliiiK  Metal  Co.  lOsllmatod 
cost,    $10,(100.      Noted    Feb.    10. 

Ind..  IndlnnaitoIlM — Alexander  Metzger,  42S0  North  Meridian 
St.,  will  build  1 -story  garage  at  926  North  Penn  St.  Eutl- 
mated    cost,    $15,000. 

111.,  Alton — Bids  will  soon  be  received  for  1-  and  2-8tory, 
6Sxl00-ft.    garage    for    R.    H.    Lewis.      Estimated    cost,    $10,000. 

III.,  ChieoKo — C.  A.  Carlson  plans  2-8tory  laundry  at  2015 
West   22nd   St.      O.   Kuppcr,   Arch. 

II!.,  ChleiiKo — Trussed  Concrete  Steel  Co.  will  build  1 -story 
warehouse  at    1400   Redfleld   Ave.     W.   P.   Whitney,  Arch. 

III.,  (;alena — Galena  Glove  and  Mitten  Co.  plans  2-story 
factory   and    warehouse. 

III.,  Kankakee — Plans  being  prepared  for  plant  for  Kan- 
kakee Tile  and  Brick  Co.  Estimated  cost,  $90,000.  Noted 
Feb.  24. 

WiM.,     Ilnruboo — Farmers    Cooperative     Packing    Co.     plans 

building   in  spring. 

lotva.  Anthon — Plans  being  prepared  for  1 -story,  75x100- 
ft.  garage  for  Lewis  Bros.     Estimated  cost,  $10,000. 

Iowa,  Clinton — Clinton  Sugar  Refining  Co.  plans  addi- 
tions  to   plant   at   Clinton. 

lonu,  Couneil  BlufTN — (Official) — Bids  will  soon  be  received 
for  grain  elevator  and  warehouse  at  Council  Bluffs  for  Mansy 
Milling  Co.,  Omaha,  Neb.  Estimated  cost,  $50,000.  Noted 
Feb.     24. 

Io«a.  IJavenport — Bettendorf  Trailer  Co..  recently  organ- 
ized,  will   build   plant.      B.   F.   Aufderheide,   Gen.   Mgr. 

lotva,  Davenport — Tri-City  Railway  Co.  of  Iowa  plans  ma- 
chine shop  and  car  repair  shops  at  Rock  Island.  Estimated 
cost,  $80,000.  J.  G.  Huntoon,  Davenport,  VIce-Pres.  and  Gen. 
Mgr. 

Iowa,  Fairfield — Louden  Machiner.v  Co.,  Fairfield,  will  build 

2-story  factory. 

Iowa,  OxkalooNa — Oskaloosa  Vitrified  Brick  Co.  w^ill  issue 
$50,000   bonds   for   enlarging  and    improving   plant. 

Alinn.,  Dalbo — Farmers  Co.  plans  creamery.  Linus  Ash- 
land,  Pres. 

Minn.,  Fairmont — Plans  being  prepared  by  C.  H.  Patsche, 
Arch.,  for  1-story,  98xll5-ft.  addition  to  plant  of  Fairmont 
Packing    Co. 

Minn.,  St.  I'anl — St.  Paul  Gas  Light  Co.  contemplates  coke 
plant.     C.  E.  Gordon  interested. 

Minn,.  Thief  River  FalLo — Peterson-Biddick  Co.,  Wadena, 
contemplates  warehouse  at  Thief  River  Falls. 

Kan.,  HuteliinNon — Anthony  &  Northern  Railway  Co.  will 
build  roundhouse,  turntable  and  station  at  Hutchinson.  J.  E. 
Waite,    Hutchinson,   Ch.    Engr. 

—Lee  Warren  Milling  Co.  plans  3-story,  48x52- 
Estimated    cost,    $25,000. 


Kan.,  Salina- 

ft.    warehouse. 


S.    D., 


Huron — Gest-Em    Distributing   Co.    plans    factory    in 
F.   C.   Leslie.    Pies. 


-Farley-Loetscher  Co.  plans  3-story,  178x 


spring. 

S.  D.,  Sioux  Falls- 

180-ft.    factory. 

IV.  D.,  Bi.smarck — Missouri  Valley  Motor  Co.  plans  3-story 
reinforced-concrete  plant.  Estimated  cost,  $30,000.  L.  A. 
Tavis,    interested. 

N.  D.,  AVyndmere — A.  D.  Hanson  interested  in  construc- 
tion  of  grain   elevator   at  Wyndmere. 

Mo.,  St.  Lotiis — Mississippi  Valley  Iron  Co.  plans  foundry 
at  Soper  and  Kansas  St.     Estimated  cost,   $500,000. 

Ark.,  Preseott — Planters  Nut  and  Chocolate  Co.,  Suffolk, 
Va.,  contemplates  5-story  fireproof  candy  factory.  Estimated 
cost,   $200,000. 

Tex.,  Alice — Plans  being  prepared  for  enlarging  and  im- 
proving   plant    of  Alice    Gin   Co. 

Tex.,  Beaumont — W.  H.  Baylor  organizing  company  to  build 
factory   at    Beaumont. 

Tex.,  Floydada — L.  T.  Lewis,  Fletcher,  Okla.,  will  recon- 
struct cotton   gin   and   Floydada. 

Tex.,  Ft.  Worth — Ft.  Worth  Boiler  Works  will  rebuild  plant 
recently  destroyed  by  fire.     William  Richmond,  Mgr. 

Tex.,  Ft.  Worth — Plans  prepared  for  500,000  bu.  addition 
to  grain  elevator  of  Ft.  Worth  Elevators  Co.  J.  G.  Smith, 
Pres.     Noted  Mar.   2. 

Tex.,  Liberty — Plans  being  prepared  for  sawmill.  Esti- 
mated   cost,    $25,000.      M.    L.    Worman,    interested. 

Tex.,  McAllen — W.  B.  Packingham  plans  50xlO0-ft.  brick 
addition   to  garage. 

Tex..  Mission — Edward  Dawson  purchased  cotton  gin  of 
Hubbell,  Slack  &  Co.  and  will  enlarge  same. 

Tex.,  Sinton — Independent  Gin  Co.  will  build  25xl00-ft. 
cotton   gin.      J.   A.   Bartlett,    Pleasanton,    interested. 


Miuvli    !),    1!»1(; 
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lex.,  Waco — Bids  will  soon  be  received  for  improving 
r)lant  of  (  ooper  (Jrocciy  Co.  Estimated  cost,  $30,000.  M.  W. 
.Scott,  Arch.      Noted  Mar.   2. 


Oklji.,   OkmulKoo— Russell    Chair   Co. 

Uussell    interested. 


plans    factory.      S.    Y. 


>.  M.,  .Vll>ii<iuer<|iie — Gibson-Flaw  Co.  plans  planing  mill, 
lumber  yard.s  and  coal  yards  at  1st  St.,  Rome  and  Grand 
Ave.      lOstimuted   cost,    $10,000. 

Utah,  i^Iiirrny — J.  P.  Sprunt,  Louise  Apartments,  .Salt  Lake 
City,  promoting  construction  of  soap  factory  at  Murray. 
Kstiniated   cost,    $200,000. 

Arlf...  VuHu  iirunae — Plans  prepared  by  Sidney  Mashbir, 
Arch.,  Tucson,  for  municipal  ice  plant. 

«>r«-.,  ANtoria — Astoria  Klour  Mills  Co.  will  enlarge  plant 
at   Astoria.      lOstimated   cost,   $.')0,000.      K.   W.   .Smith.    Pies. 

Ore.,  rortlaiid — Willamette  Iron  and  Steel  Works  plans 
shipbuildiiiB    plant.      Bert   C.    Ball,    Pres. 

Ore,,  Silverton — Silver  Falls  Timber  Co.  will  build  sawmill. 
Kstimated   cost,   .$500,000.     M.   C.   Woodward,   Gen.   Mgr. 

Calif..  San  Kraiici.seo — Uudpi'ar-Merle  Co.  plans  3-story  ad- 
dition  to  111. ml  at  Bay  and  I'ovvell  St.      ICstimated  cost,   $40,000. 

Calif..  Taf( — Plans  prepared  for  120xl40-ft.  oil  refinery  for 
Sunset  Gasoline  Co.  in  vicinity  of  Buena  Vista  Hills.  J.  F. 
Vodermark.    Los    Angeles,    interested. 

Calif..  Tulare — Dairymen's  Co-operative  Creamery  Co.  plans 
I)lant  at  Tulare.     Estimated   cost,   $20,000. 

Sa.sk.,  SaNkatoon — H.  G.  Smith,  Ltd.,  Broad  and  "tli  St.,  Ue- 
gina,   contemplates  warehouse   at  Saskatoon. 

Alta.,  ICdnionton — Great  West  Garment  Co.,  104  3S  97th  St.. 
plans  addition   to  factory  at   Edmonton. 

H.  C.,  KNiiuinialt — lOsquinialt  Brewing  Co.  will  rebuild  plant 
recently  destroyed   by   fire. 

Bids   In   and   Coiitrat-^N   .\  warded 

MaNN.,  Cambridge — Contract  for  1 -story,  30x35-ft.  garage 
for  Horsum  &  Co.,  Soden  St.,  awarded  to  J.  J.  POWERS,  33 
Myrtle  Ave.,  Cambridge.     Estimated  cost,  $16,000. 

MaNM.,  Holyoke — (Official) — Contract  for  2-story  factory 
for  German-American  Printing  Co.  awarded  to  CASPER 
RANGER  CO.      Estimated   cost.   $10,000.      Noted   Feb.   24. 

MaN.s.,  Springfleld — Springfield  Warehouse  Trust  Co.,  385 
Liberty  St..  awarded  contraet  for  4-story,  110xl20-ft.  ware- 
house to  BURGESS  LANG  CONSTRUCTION  CO.,  50  State  St., 
Boston.      Estimated    cost,    .^Is.dou. 

N.  Y.,  IVew  York — (Borough  of  Brooklvn) — Contract  for 
3-story,  ISxlOO-ft.  garage  on  Bedford  Ave.  for  H.  L.  Brittain, 
154  Nassau  St.  (Borough  of  Manhattan),  awarded  to  S.  L. 
WALLER,  154  Nassau  St.  (Borough  of  Manhattan).  Estimated 
cost,    $20,000. 

N.  Y..  New  York — (Borough  of  Brooklyn) — William  Eisen, 
1728  Gates  Ave.,  will  build  5-story,  23xl00-ft.  warehouse  at 
1726  Gates  Ave.,  Ridgewood,  by  day  labor.  Estimated  cost, 
$30,000. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Ice  Manufactur- 
ing Co..  14S(i  Broadway,  awarded  contract  for  masonry  for 
plant  on  Hart  PI.  to  GEORGE  H.  MaclNTEE,  1123  Broadway 
(Borough  of  Manhattan).     Estimated  cost,  $40,000. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Putnam  CotI 
and  Ice  Co.  awarded  contract  for  2-storv.  99xl49-ft.  ice  and 
cold-storage  plant  on  Atlantic  Ave.  to  WILLIAM  WERNER, 
194   Ridgewood  Ave.      Estimated  cost,   $25,000. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — General  con- 
tract awarded  to  WALTER  RYAN,  913  Bedford  Ave.,  for  2- 
story.  70xl00-ft.  garage  at  Atlantic  and  Underhill  Ave.  for 
William    Strang.      Estimated    cost,    $15,000. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Joseph  F. 
Gullman,  174  Water  St.,  awarded  contract  for  Improving  i)lant 
to  JACOB  A.  ZI.M.MERMANN  &  SON,  INC.,  18  East  41st  St. 
Kstim.ated  cost,   $2(i,o00. 

N.  Y.,  New  York — -(Borough  of  Manhattan) — (Official)  — 
Norma  Co.  of  America,  1790  Broadway,  awarded  contract  for 
9-storv.  lOOxlOO-ft.  factory  to  WELLS  BP.OS.  CO.,  366  5th  Ave. 
Estimated  cost,   $30o,uo(i.     Noted   Fell    10 

N.  Y..  New  York — (Borough  of  Mj.nhattan) — Contract 
awarded  to  LU.STBADER  CONSTRUCTION  CO..  162  East  !i2nd 
St.,  for  2-story,  71x100 -ft.  garage  and  power  plant  at  163 
West  127th  St.  for  Otto  Stahl,  2332   3rd  Ave. 

N.  Y.,  New  York — (Borough  of  Queens) — De  Silva  Rubber 
Co.,  Inc.,  310  East  75th  St.  (Borough  of  Manhattan),  awarded 
contract  for  2-storv,  60x70-ft.  factory  on  Harris  Ave.  to 
P.EAVER  CONSTRUCTION  CO.,  22  William  St.  (Borough  of 
Manhattan).      Estimated   cost,   $15,000. 

N.  Y.,  Ne»v  York— (Borough  of  Queens) — National  Sug.ar 
Refining  Co.,  129  Fiont  St..  (Borough  of  Manhattan),  award- 
ed general  contract  foi'  SSx200-ft.  addition  to  warehouse  to 
HEDDEN  IRON  'JONSTRUCTION  CO.,  Lyons  Farms.  Esti- 
mated  cost,    $18.0  JO 

N.  .1..  Irvin'.ton  —  Irvington  Mar'ufacturing  Co.  awarded 
contract  for  '.  story.  50xl00-ft  forge  shop  at  124  Coit  St.  to 
WILLIAM  H  CONNELLY  CO.,  INC.,  495  12th  Ave.,  Newark. 
Estimated   cost,   $10,000. 

N.  J.,  Trenton — Belle  Mead  Sweets  Co.  awarded  contract 
for  plant  on  I'rospect  St.  to  SCOTT  &  DAY,  Trenton,  at  $50,000. 

Peni.,  Phiiadelidii'^ — (Ofticial) — Contract  for  1-story.  70x 
100-ft.  factorv  for  '".ir  Reduction  Co.  awarded  to  WILLIAM 
STEEi.E  &  SONS  CO.,  1600  Arch  St.,  Philadelphia,  at  $25,000. 
Noted   Feb.   17 

Penn..  Pliilnilelpliin — M.  Feitelson  &  Co.,  230  South  Darren 
St.,  awarded  contiact  for  2-storv,  40xl02-ft.  warehouse  at  431 
Spruce  St.  U,  H.  YACKNITZ.  1939  North  31st  St.,  Philadelphia. 
Noted   >.<'e''    J4. 

I»ei>n.,  Philadelphia — Contract  for  1 -story,  80x96-ft.  garage 
at  Front  and  A".;.,,  st.  for  Simon  Weil  awarded  to  B.  BORN- 
STEIN,  Philadelphia,  at  $12,000. 


.Md.,  naltlniore — Contract  for  l-8tory  addition  to  plant  of 
Kurrle  Packing  Co..  29  Taylor  St..  awarded  to  CONSOLIDATED 
ENGLN'EERING    C(J..    Baltimore. 

\V.  Va.,  l>unil>eri>ort— (Olflclal) — Mound  City  Cut  Glass  Co. 
will  build  «0xl40-ft.  factory  by  day  labor.  Estimated  cost, 
$15,000.       Noted    Feb.    24. 

Tenn.,  ChnttanooKa — Contract  awarded  to  T.  S.  MOUDY  & 
Co.  for  3  three-story  reintorced-concrete  factory  buildings  for 
Thatcher  Spinning  Mills.  Estimated  cost,  $250,000.  Noted 
Feb.   17. 

Ohio,  Cleveland — Contract  for  addition  to  plant  of  Cleveland 
Metal  Products  Co..  Ivanlioe  Rd.,  awarded  to  BOLDT  L(JW 
C(JNSTRUCT10N  CO.,  Swetland  BIdg..  Cleveland.  Estimated 
cost,    $20,000. 

Ohio,  Cleveland — Contract  for  l-story.  SOxllB-ft.  factory  at 
Ea.,t  22nd  St.  and  Chester  Ave.  for  J.  Roemer  Heating  Co.,  725 
St.  Clair  Ave.  awarded  to  FRAZER  CONSTRUCTION  CO., 
1900   Euclid   Ave. 

Ind.,  IndianapoIlM — Indiana  Public  Elevator  Co.  awarded 
contract  for  grain  elevator  to  J.  A.  HORN  &  CO.,  Indianapolis. 
Estimated    cost,    $500,000. 

Mich.,  Flint — J.  B.  Armstrong  Co.  awarded  contract  for  1- 
story,  7Sxl32-ft.  and  26xl27-ft.  factory  to  H.  C.  SNYDER, 
Battle    Creek.       Estimated    cost,    $14,000. 

III.,  ChicaKo — Contract  for  3-story  warehouse  at  25  North 
Jefferson  St.  for  Plamon<lon  Estate  awarded  to  J.  W.  SNYDER 
CO.,  Chicago.     Estimated  cost,  $20,000. 

\VIm..  Milwaukee — Contract  foi-  1 -story,  25x50-ft.  store- 
house for  G.  E.  Wells,  197  Chestnut  St.,  to  .JOHN  NORWOOD, 
258  Wauwatosa  Ave.,  Wauwatosa.     t^stimated  cost,  $15,000. 

Iowa,  Clinton — Schall,  Hutchinson  &  Co.  awarded  contract 
for  2-story,  70xl28-ft.  factory  to  MILLER  &  LADCHOFF. 
Estimated   cost,    $25,000.      Noted   Jan.    6. 

Iowa,  Webxter  City — Algona  Ice  Cream  and  Candy  Co. 
awarded  contract  for  2-story  factorv  to  W.  J.  ZITTERELL. 
Webster   City.      Estimated   cost.    $20,000.      Noted    Mar.    2. 

Minn.,  MinneapoliN — Contract  for  2  \varehouses  at  Wash- 
ington and  6th  Ave.  for  Minneapolis  Iron  Stove  Co.  awarded 
to   J.    L.    ROBINSON   CO.      Noted   Jan.    13. 

Kan.,  HutchiuNon — J.  T.  Case  Machine  Co.,  Racine,  Wis., 
will  build  1-story,  60xl50-ft.  warehouse  by  day  labor.  Esti- 
mated cost,   $10,000. 

Tex.,  Ft.  Worth — Alta  Vista  Creamery  Co.  awarded  con- 
tract for  2  concrete  factory  buildings  to  TAYLOR  BUILDING 
CO.      Estimated   cost,    $30,691. 

Ont.,  AVindHor — Maxwell  Motor  Co.,  Detroit.  Mich.,  awarded 
contract  for  plant  at  Windsor  to  E.  E.  SHELDON  CONSTRUC- 
TION  CO.      Estimated   cost,   $65,000.      Noted   Feb.   24. 

FEDERAL    GO^KHNMKNT    WORK 
I'roposed    >\  ork 

N.  Y..  TompkinMville — Dredging — Bids  will  be  received  by 
J.  T.  Yates,  Lighthouse  Inspector,  Tompkinsville,  until  2  i).m.. 
Mar.  30,  for  dredging  in  and  around  basin.  General  Lighthouse 
Depot,  T'^.mpkinsville. 

M<!.,  Baltimore — Post  Office — John  AValter  Smith,  U.  S. 
Senator,  asked  Senate  for  appropriation  of  $50,000  for  improv- 
ing,  remodeling  and   enlarging  U.   S.   post   office   at   Baltimore. 

Md.,  Indian  Head — Building — Bids  will  be  received  by  F.  R. 
Harris.  Ch.  of  Bureau  of  Yards  and  r)ocks.  Navy  Department, 
Washington,  D.  C.  -until  11  a.m.,  Apr.  15,  for  "storehouse  at 
Naval    Proving    Ground,    Indian    Head. 

D.  C,  WaMhington — Nitric  .\cid  Plant — U.  S.  Government 
plans  to  construct  plant  for  the  manufacture  of  nitric  acid 
for  explosives.  Site  has  not  yet  been  chosen  but  plans  Include 
2  dams,  locks,  substructures,  power  house,  etc.  Estimated 
cost,    $20,000,000. 

fJa.,  Savannah — Building,  etc. — Bids  will  be  received  by 
James  A.  Wetmore,  Act.  Superv.  Arch..  Treasury  Dept.,  Wash- 
ington, D.  C,  until  3  p.m..  Mar.  2S.  for  detention  barracks, 
boat  house,  gangway,  wharf,  etc.,  for  U.  S.  Quarantine  Sta- 
tion,   Savannah. 

Kla.,  Marianna — Post  Office  and  Court  House — U.  S.  Govern- 
ment plans  to  construct  post  office  and  court  house  at  Main 
and  Caledonia  St     Estimated  cost,   $70,000. 

Ala.,  Montgomery — Building — S.  H.  Dent,  Jr.,  introduced  bill 
in  Congress  asking  for  appropriation  of  $1,000,000  for  Federal 
Building  at  Montgomery. 

N.  C,  Wilmington — Bui  .dings — Bids  will  be  received  by 
James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington, D.  C,  until  3  p.m..  Mar.  23,  for  U.  S.  Custom  house, 
appraisers'  stores  and   courthouse  at   Wilmington 

Mich.,  Dowagiac — Post  Office — V.  .S.  Government  \vill  con- 
struct Iiost  olliee  al  1  )owa  n  in  c.  Sum  of  $50.00(1  has  already 
been  apiiropiiated  lor  project  but  Willi.un  Mc.\doo.  Secv.  o"f 
State,  lecomnieiuled  additional  appropriation  of  $17,000  to 
Congress  for  same. 

Mich.,  Midland — Building — Press  reports  state  U.  S.  Gov- 
ernment will  construct  Federal  Building  at  Main  and  Gordon 
St.      Estimated   cost,   $60,000. 

HI.,  Chicago — Dredging — Bids  will  be  received  at  U.  .S. 
Engineer  Office,  508  Federal  Bldg.,  Chicago,  until  10  a.m..  Apr. 
1,   for  dredging   in   Chicago   River.      (See   adv.) 

Neb.,  FallH  City — Post  Office — Bids  will  be  received  by 
James  A.  Wetmore.  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington, D.  C,  until  3  p.m.,  Apr.  7,  for  U.  S.  post  office  at  Falls 

City 

Mont.,  Ft.  Shaw — Wood  Stave  Pipe — Bids  will  be  received 
at  office  of  U.  S.  Reclamation  Service,  Ft.  Sliaw.  until  2  p.m., 
Mar.  20.  for  approximately  575  lin.ft.  96-in.  continuous  wood- 
stave  pipe  for  Sun  River  Project.      (See  adv.  Mar.  2  issue.) 

Mont.,  Ravalli — Earthwork  and  Structures — Bids  will  be 
received  at  office  of  U.  S.  Reclamation  Service,  St.  Irnatius. 
until  2  p.m..  Mar.  23,  for  canals  and  structures  on  Flathead 
Project   north    of    Ravalli    on    Northern    Pacific    Rv. 
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Mont..  SI.  iKniKliiM — Irrlt?iit Ion — Bldn  will  \w  rcci-l Vfil  iil 
olllcf  of  I'.  S.  U.oliiiimtloii  ScivU'v,  St.  IkiiiiIIuh.  until  :;  ii.ni., 
Mar.  Jit.  foi-  nniiilM  iiiul  HtiuctuifM  iif  Klatlu-iid  I'lojofl.  A.  I'. 
I'livlM.    Ch.    lOnKi-       (Sfo    iiilv.    Mar.    2    Imhu.'.) 

Mo.,  KniiMiiM  «H>— ltcv«tnicnt--Hl<lH  will  lie  ri-cclviMl  at 
V.  S  lOnnliuTr  DllliT.  KaiiMMH  City,  until  noon,  Mar.  li.'l. 
for  r>,IO(t  ft.  Htanilard  rcvclnii  lit  on  MlMHOurl  Ulv.r  ulioul  !•  ml. 
liflow    KaMHaM  City.      (.Sco   adv.) 

UiimIi.,  .s,.|«UI«— HrodKlnK— HI<1.s  will  !>.•  r.'c.lvrd  at  I',  S. 
I'^mlni'cr  Olll<M'  until  noon,  Mar.  l.'i,  for  dri'ilKliiK  and  removal 
of    daniN    In    hake    WaHhln^ton    Ship    Canal. 

AliiMkii.  «ordo»n— WlrelfHH  Towi-r.M— HIdH  will  bo  recelvt'd 
by  K  It.  HarrlM.  Cti.  of  Huroau  of  Yaril.i  an<l  DockB,  Nnvy  l)<'- 
imrtnunl,  WaHlilnKton,  1).  C.  until  11  a.m.,  Apr.  22.  for  two 
aOO-ft.    wlrj'U'HH    towiMS    at    Cordova. 

I'miiimn— Hroakwutcr — V.  S.  Covornmont  plan.H  to  oxtcml 
oast     brcakwati-r     In     Union     Hay     l.DDl)     ft. 

rniiniiin-  MImim  llaiK'ou.s  Suiiplirs — Hlds  will  bo  rorolvcd  by 
Maj.  !•'.  C.  HoKK-H,  iJon.  I'lir.  Ollli-.'r.  Taiiaina  Canal.  WaMliliiKton, 
I").  C..  until  10:  30  a.m..  Mar.  20,  for  furnlahliiK  mlHcoUaneoua 
,suppllos. 

rniinniii — Ml.scelluneous  Supplies — Bids  will  be  ri^celved  by 
MiiJ.  K.  V.  UonKH.  Gon.  I'ur.  Otllcer,  runamu  Canal,  Washington, 
1).  C,  until  10:  30  a.m..  Mar.  17.  for  furnlshliiK  miscollanuou.s 
supplies. 

liltiN    In    nnil    C'ontrnotN    .Awnrtird 

MnMH.,  n<mlon— HeatlUK  System — H.  F.  Sturtovant  Co.,  Ho.s- 
ton.  at  $.'.,t7S,  submlttod  only  bid  for  hoathiK  system  for 
foundry   at   Navy    Yard,   Ko.ston.      Noted   Jan.    27    and    Feb.    3. 

N.  Y.,  Ilntnvtn — I'ost  Ollice — Bids  wore  received  Feb.  24  for 
IT  S.  post  ollU-e  at  Batavia  (a)  limestone,  (b)  sandstone,  as 
follows:  George  C.  Uossell.  Uochester,  N.  Y..  (a)  $.'-)7,993; 
Purolithic  Co.,  40t;  KUicott  Sq..  Buffalo.  N.  Y..  (a)  $r)9,,S7fi,  (b) 
$60,G7t):  V,.  W.  Stile  Construction  Co..  Rookery  Bldg..  Chicago, 
III.,    (a)    $61,300,    (b)    $63.S00.      Noted    Jan.    27. 

X.  v..  New  York— DredKing— MORRIS  &  CUMMINGS 
r>RKDC,ING  CO.,  17  State  St..  New  York,  at  $20,000,  awarded 
contract  for  dredging  in  Raritan  and  South  River  and  Raritan 
Bay.      Noted   Mar.    2. 

Md..  Indian  Hend — Buildings — Contract  for  alterations  to 
Building  No.  172.  Naval  I'roving  Ground,  awarded  to  J.  H. 
NOLAN  CON'STRITCTION  CO.,  Washington,  1).  C,  at  5%  of 
total  cost  which  is  not  to  exceed  $24,152;  extension  to  Building 
No.  Ifif)  to  J.  U  ROBINSON  CONSTRUCTION  CO.,  Baltimore, 
at  $1,408.     Noted  Jan.  27  and  Mar.  2. 

D.  C  AVaxliinKton — Building — Contract  for  additions  to 
I'owell  School  Building  No.  157  awarded  to  BURGESS  &  PAR- 
SONS, W'ashington,  at  $59,900.     Noted  Nov.  25  and  Dec.  9. 

D.  C.  AVashinKton — Reservoir — Lowest  bids  received  Mar. 
2  for  cover  for  Reno  Reservoir  were  as  follows:  Frank  Drew 
Co.,  Washington,  $16,200;  J.  L.  Marshall  Co.,  Washington.  $16,- 
603;  Melton  Construction  Co.,  Washington,  $17,230.  Noted 
Feb.  10. 

W.  Va.,  MnrtinHburK — Elevator.  Etc. — Bids  were  received 
Feb.  19  for  (a)  installation  of  electric  passenger  elevator,  (b) 
sewage  work,  in  U.  S.  post  office  at  Martinsburg,  as  follows: 
(a)  Otis  Elevator  Co.,  Washington.  D.  C,  $4,045;  A.  B.  See 
Electric  Elevator  Co.,  W^ashington.  D.  C  $4,100;  Kaestner  & 
Hecht  Co..  Chicago,  III.,  $4,270;  (b)  H.  C.  Brooks  Co..  Martins- 
burg. $4,475;  Noland-Clifford  Co.,  Newport  News,  Va.,  $3,135; 
W'hiting-Turner  Construction  Co.,  Baltimore,  Md.,  $5,236. 
Noted   Feb.    3. 

AV.  A"a..  Martlnsburs — Post  OfRce — Bids  were  received  Feb. 
29  for  alterations  to  U.  S.  post  office  at  Martinsburg  as  fol- 
lows- J.  L.  Robinson  Construction  Co.,  Baltimore,  Md.,  $9,399; 
Thomas  W.  Cissel.  Wooster.  Ohio,  $9,S31;  Algernon  Blair,  Mont- 
gomery, Ala.,  $10,000.     Noted  Feb.   17. 

Ohio,  liO^au — Post  Office — Contract  for  U.  S.  post  office  at 
Logan  awarded  to  A.  W.  LANE,  19  South  La  Salle  St.,  Chicago, 
111.,  at  $42,S20. 

Midi..  Grand  Rapids — Breakwater — Contract  for  building 
part  of  breakwater  and  shore  connection  and  removing  part 
of  old  pier  at  Manistee  Harbor  awarded  to  JOHN  GINZEL,  404 
Buhl  Bldg.,   Detroit,   at   $119,587.      Noted   Feb.    17. 

AVa.sli..  Ellensbiirc — Post  Office — Contract  for  U.  S.  post 
Office  at  Ellensburg  awvarded  to  THOMAS  E.  YOUNG  &  CO.. 
Empire   Bldg.,   Seattle,  at   $53,915.     Noted  Dec.   23   and   Feb.    3. 

CANALS,   DITCHES    AND    IRRIGATION 

Proposed  Work 

N.  C.  Wilmington — Drainage — Wilmington  Beach  Corpora- 
tion and  Hanover  Transit  Co.  interested  in  formation  of 
Drainage  Distrirt  No.  2  in  New  Hanover  County,  including 
Carolina   and   Wilmington    Beaches. 

Tenn.,  Bolivar — Drainage — Citizens  for  Hardeman  County 
plan    drainage    canal. 

Ohio.  AVarren — Ditch — Ashtabula  and  Trumbull  Counties 
plan  ditch.  One  section  of  ditch  will  be  10  mi.  long  and 
estimated    to    cost    $125,000.      R.    N.    Case,    County    Surv. 

Mich.,  Flint — Drainage — Bids  will  be  received  until  10 
a.m.,  Mar.  14,  by  A.  H.  Reid,  County  Drain  Comr.,  for  Craw- 
ford  Drain. 

lotva,  Clinton — (Official) — Drainage — Bids  will  be  received 
in  July  bv  Board  of  Supervisors  for  Brophy  Drainage  District 
for  Clinton  County.  Estimated  cost,  $100,000.  R.  C.  Hart,  Clark 
Bldg.,  Engr.     Noted  Feb.   24. 

Minn.,  Olivia — Ditch — Bids  will  be  received  until  2:  30  p.m., 
Mar.  20,  by  J.  L.  Johnson,  County  Audr.,  for  County  Ditch 
No.   33.     Estimated   cost,    $10,205. 

Minn.,  Olivia — Ditch — Bids  will  be  received  until  1:  30  p.m., 
..ar.  20,  for  County  Ditch  No.  65.  Estimated  cost,  $15,155. 
j7  L.   Johnson,   County   Audr. 

Minn.,  Olivia — Ditch — Bids  will  be  received  until  2  p.m., 
JIar.  20.  for  County  Ditch  No.  68.  Estimated  cost,  $10,818. 
J.  L.  Johnson,  County  Audr. 
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MInii,.  St.  I'niil  —  Pralnago — Contr.ict  will  soon  be  awarded 
bv  .stall-  l>tnliiaK<-  Hoard  lor  ilra liiage  work  In  connoetloii  with 
Sam  mil  Itlvei,  In  Polk  County.  lOHtlinated  coHt.  $32,000. 
Nol.'d    Oct.    21. 

Kan,,  .liniollon  City — Drainage — SiirvoyH  being  made  by  C. 
.S.   SilioleH,   I'liigr.,   iVIaiiliattan,    for  draining   2,200  iicrcH   of  land. 

lian,,  T»|icka  ItevelhieiitH — ("ItlzetiH  of  Shawnee  County 
(lefeMli-il  $34,r.(iii  bonds  for  revetment  work  for  Kaw  Ulvor 
l>rMliiiiKc     l>lHtilct. 

Ark.,    I'ln«'    liliitT  —  DrulnaKe — City    pliinH    drainage    ByHtcni. 

'!'«•»..  llrownHvlll*-  -IriiKatlon — Attorney  General  aiijiroved 
$750.(100  IioiiiIh  for  purchase  of  <-anal  system  of  La  Donna 
Canal  Co.  at  $325.0011,  reiiiatiilng  $425,000  will  be  used  for  Ini- 
IM-ovIng  anil  extending  sysleiii.  James  B.  Wells,  Brownsville. 
Attv.  for  Donna  Irrigation  District.  George  B.  Merrlweath. 
Brownsville,   I'res.   Dlst.   Managing   Hd. 

To*.,  lloiiMtf>n  Drainage-  -State  Attorney  Gcner.il's  Depart- 
iiii  lit    aii|iroved    lioiid    Issue    of    $500,000    for   dr.-ilnage    work. 

'IV».,  l,lh<Tt.v  Drainage — Citizens  voted  to  Issue  $70,000 
bonds  for  ilrainage  work   In   Raymond   District. 

Okin.,  Oklahoma  -Drainage — Bl<ls  will  be  received  until 
Ajir.  10  iiy  County  Commissioners  for  drainage  ditch  In  west- 
ern part  of  county  to  divert  channel  of  North  Canadian  River. 
lOHtlinated   cost,   $14,000. 

liidN    In   anil    ContraetN    Atvariled 

N.  v.,  Albany — Barge  Canal  Work — Bids  received  Feb.  29 
for  completing  construction  of  canal  from  Galena  to  lino  of 
New  York  Central  R.R.  crossing  at  Lyims.  Contract  No.  47-A, 
as  follows:  Central  Dredging  Co.,  Cleveland,  Ohio,  $726,034; 
(Jreat  Lakes  Dredge  and  Dock  Co..  Buffalo,  $756,353;  Henry 
P.   Burgard,   Buffalo.   $765, 2KK.      Not<-<l   Feb.   3. 

N.  Y.,  New  York  -( Borough  of  Manhattan) — (Official) — 
Dredging — Coastwise  Dredging  Co.,  17  Battery  I'l.,  at  25%c. 
per  cu.yd..  submitted  only  bid  for  dredging  Class  2.  Contract 
No.  1497,  East  and  Harlem  Rivers.  35.000  cu.yd..  Boroughs  of 
Manhattan,  Bronx,  Queens,  Brooklyn  and  Richmond.  Noted 
Feb.   17. 

Mich..  HaKtInKH — Drainage — Contract  for  Collier  and  Mud 
Creek  Drains  awarded  to  PRANK  MILBOURN,  Charlotte, 
dredge  work,  and  to  TUNNEY  CO.,  Decatur,  tile  work.  Noted 
Feb.   17. 

Iowa.  Boone — Drainage — Contract  for  cement  and  clay  tiles 
for  Drain  No.  126  awarded  to  HAWKEYE  CONSTRUCTION 
CO.,  Webster  City,  at  $20,276,  and  to  ROSE  BROS.,  at  $10,202 
for   labor. 

Iowa,  Charlet*  City — (Official) — Drainage  Work — Contract 
for  construction  of  Drainage  District  No.  1  awarded  to  P.  A. 
THOMPSON.  Greene,  at  $16,250.  James  A.  Cutler,  County 
Audr.     Noted  Feb.  17. 

Iowa.  Nevada — Drainage — Contract  for  materials  for  drain- 
age work  in  Story  and  Boone  Counties  joint  district  awarded 
to  HAWKEYE  CONSTRUCTION  CO.,  Webster  City,   at  $10,765. 

Minn.,  Ada — Ditch — Contract  for  Judicial  Ditch  No.  51 
awarded  to  SECURITY  DREDGE  CO..  Minneapolis,  at   $70,776. 

Minn.,  Diiluth — Ditch — St.  Louis  County  Commissioners 
awarded  contract  for  County  Ditch  No.  4  to  E.  W.  COONS  CO.. 
Hibbing,  at  $102,517.     Noted  Feb.   10. 

Minn.,  Jackson — (Official) — Ditch — Contracts  for  County 
Ditch  No.  3  awarded  to  SCHOEL  BROS.,  Worthington,  for  tile 
work,  and  to  A.  RYDEEN  for  open  work.  Estimated  cost, 
$10,334.     Noted   Feb.  24. 

Minn.,  .lackson — (Official) — Ditch— Contract  for  tile  work 
for  Judicial  Ditch  No.  35  in  Jackson  County  awarded  to  SNY- 
DER &  HOUSE,  Ft.  Dodge,  Iowa,  at  $55,000.     Noted  Mar.   2. 

AV'aMli.,  South  Bend — (Official) — Drainage — Contract  for 
draining  about  2'/'  mi.  of  Mill  Creek  awarded  to  HALL  & 
COULTER,  South  Bend,  at   $11,000. 

MISCELLANEOUS 
Proposed  AVork 
Conn.,    Bristol — Fire    Station — Board    of    Fire    Commission- 
ers plans  2-story  fire  station  on  School  St.     C.  W.  Buell,  City 

Engr. 

N.  Y'..  Babylon — Dock — Press  reports  state  Fire  Island  State 
Park  Commissioners  plans  to  improve  dock  at  foot  of  Fire 
Island  Ave. 

N.  Y..  New  York — (Borough  of  Manhattan) — (Official) — 
Stairway — Bids  will  be  received  by  Marcus  M.  Marks,  Borough 
Pres..  Room  2032,  Municipal  Bldg.,  until  2  p.m.,  May  15,  for 
stairway   at   135th   St.   and   Riverside   Drive. 

N.  A'..  Osdensbursf — Elimination  of  Grade  Crossing — New 
York  Central  R.R.  plans  to  eliminate  grade  crossing  in  Ogdens- 
burg.      Estimated    cost,    $80,000. 

N.  J.,  Atlantic  City — Bulkhead — City  Commissioners  plan 
to  bulkhead  %   mi.  of  Inlet  Park. 

N.  J.,  Camden — Terminals — Tentative  plans  prepared  by  en- 
gineering corps  of  Philadelphia  &  Reading  Ry.  for  ferry- 
houses  and  terminal  on  meadows  purchased  from  John  H. 
Dialogue  Shipbuilding  Co.  Estimated  cost,  $1,500,000.  A.  T. 
Dice,  Reading's  Terminal,  Philadelphia,  Penn.,  Vice-Pres. 
and  Gen.  Mgr. 

N.  J.,  Newton — Elimination  of  Grade  Crossing — (Official)  — 
Bids  will  be  received  about  Apr.  15  by  Board  of  Freeholders 
for  elimination  of  Corey  grade  crossing  of  New  York,  Susque- 
hanna &  Western  R.R.  on  Sparta-Ogdensburg  Rd.  A.  Foster, 
Engr.-in-Charge.     Noted   Feb.   24. 

N.  J.,  Trenton — Improvement  to  Parks — City  Commission 
approved  bond  issue  of  $15,000  for  improving  parks.  Frank 
Thompson.    City   Clk.      T.    R.    Fell,    Jr.,    City    Engr. 

Penn.,  Erie — Docks — Anchor  Line  will  rebuild  Docks  B 
and  O  and  replace  cement  elevator  at  foot  of  Holland  St. 

Penn.,  Philadelphia — (Official) — Track  Elevation — Bids  will 
be  received  until  noon.  Mar.  28,  at  office  of  Chief  Engineer, 
Room  607,  Broad  St.  Station,  for  work  appurtenant  to  South 
Philadelphia  Track  Elevation,  Contract  No.  11-B-Inbound 
freight  house  and  automobile  platform  in  Federal  St.  yard, 
Philadelphia.     A,  C.  Shand,  Ch.  Engr.      (See  adv.) 
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Penn.,  Pitt.sburerli — Subway — Council  consitleririK  ordinance 
granting  I'ittsbuiKh  Subway  Co.  right  to  build  subway  in 
business    section    o£    city. 

Del.,  AVilniiiiKton — Park  Improvements — Wilmington  & 
Philadelphia  Traction  Co.  plans  expenditure  of  $100,000  for 
park    improvements.      C.    M.    Cooper,    WilminBton,    Ch.    Kngr. 

Tenii.,  XnNliville — Terminals — State  Legislature  asked  to 
pass  law  autliorizing  city  to  i.ssue  $250,000  bonds  for  wharf 
terminals    and   connections    on    Cumberland    River. 

Ky.,  Hlckmnii — Levee  Improvements — Nashville.  Chatta- 
nooKa  &■  St.  Louis  Ry.  will  raise  levee  to  liciKht  of  government 
levees.     Hunter  McDonald,  Nashville,  Tenn.,  Ch.  Kngr. 

Ohio,  CU'voIand — Terminal — Preliminary  plans  being  pre- 
pared (or  city  level  freiglU  terminal  on  lake  front  for  New 
York  Central  It.R.  «.  W.  Kittredge,  Grand  Central  Termi- 
nal,  New    York,   N.   Y..   Ch.   Kngr. 

Mich.,  <;rf«-nvllle — Greenhouses — Greenville  Floral  Co.  hav- 
ing plans  prepared  for  greenhouses  on  Lafayette  St. 

niich.,  MiiNkeieon — Park — Tentative  plans  prepared  for 
baseball  park  for  Central  League.     iOstimated  cost,  $25,000. 

Knn.,  Abilene- — P.irk — Election  will  be  held  Apr.  4  to  vote 
on  $12,000  bonds  for  purchase  of  Fa.\v  Grounds  for  park. 

Knn,,  Mess  City — Dam — State  contemplates  experimental 
dam  in  Ness  County.  H.  B.  Walker,  State  Engr.  J.  W.  Lough, 
Comr.   of   Scott   County. 

Mo.,  Alton — Fire  Engine  House — City  contemplates  hold- 
ing election  Apr.  1  to  vote  on  $10,000  bonds  for  fire-engine 
house  in   Upper  Alton. 

Mo.,  St.  LouIh — Tunnel — Board  of  Park  Commissioners 
recommended  in  report  to  Board  of  Aldermen  that  city  con- 
struct tunnel  under  Tower  Grove  I'ark  as  substitute  for  per- 
mitting business  vehicles  to  use  north  and  south  surface 
drive  through  park.  M.  R.  H.  Witter,  Clk.  E.  R.  Kinscy, 
Pres.   Bd.   of   Pub.   Ser. 

Ark.,  Hot  SprinKN — Bathhouse — Plans  being  prepared  by 
Royal  L.  Simmons,  Arch.,  for  67x72-ft.  bathhouse  for  F.  L. 
Scott. 

Ark.,  Montlcello — Natatorium — Plans  being  prepared  for 
natatorium    for    S.    D.    Brookins,    Montlcello.      Noted    Mar.    2. 

Tex.,  Bonliam — Levees — Plans  for  3  levee  districts  for  Fan- 
nin County  submitted  to  State  Reclamation   Engineer. 

Te.x.,  FloreNville — Natatorium — J.  C.  Houston  contemplates 
building   natatorium. 

Tex.,  HouNtou — Wharfs  and  Slips — State  Attorney  Gener- 
al's Department  approved  bond  issue  of  $1,000,000  for  wharfs 
and   harbor   improvements.      Noted   Nov.    11. 

Okla.,  Enid — Parks — Election  will  be  held  Apr.  4  to  vote 
on  $25,000  and  $35,000  bonds  for  purchase  and  beautification 
of  2   parks. 

Wash.,  Bellingham — Dock — Plans  being  prepared  by  W."H. 
North,  City  Engr.,  for  municipal  dock.     Estimated  cost,  $20,000. 

AVash.,  Taooma — Drvdock — Tacoma  Smelting  Co.  contem- 
plates drydock.     Estimated  cost,  $4,000,000. 

Calif.,  Earliniart — Oil  Pumping  Station — Associated  Pipe 
Line  Co..  Sharon  Bldg.,  San  Francisco,  plans  60x60-ft.  oil  pump- 
ing station.     Estimated  cost,   $200,000. 

Calif.,  Fresno — Oil  Pumping  Station — Associated  Pipe  Line 
Co.,  Sharon  Bldg.,  San  Francisco,  plans  60x60-ft.  oil  pumping 
station.     Estimated  cost,   $200,000. 

Calif.,  Kcrnian — Oil  Pumping  Station — Associated  Pipe  Line 
Co.,  Sharon  Bldg.,  San  Francisco,  plans  60x60-ft.  oil  pumping 
station.      Estimated   cost,   $200,000. 

Calif.,  KinKsburji — Oil  Flumping  Station — Associated  Pipe 
Line  Co.,  Sharon  Bldg.,  San  Francisco,  plans  60x60-ft.  oil 
pumping  station.      Estimated   cost,    $200,000. 

Calif.,  Lerdo — (Bakersfteld  post  office) — Oil  Pumping  Sta- 
tion— Associated  Pipe  Line  Co.,  Sharon  Bldg..  San  Francisco, 
plans  oil  pumping  station.     Estimated  cost,  $200,000. 

Calif.,  Oakland — Natatorium — Idora  Park  Co.  will  install 
swimming  tank  and  artificial  beach.  Estimated  cost,  $75,000. 
W.   D.  Reed,  Oakland   Bank  of  Savings  Bldg.,  Arch. 

Calif.,  Tulare — Oil  Pumping  Station — Associated  I'ipe  Line 
Co.,  Sharon  Bldg.,  San  Francisco,  plans  60x60-ft.  oil  pumping 
station  at  Tulare.     Estimated  cost,  $200,000. 

Que.,  Montreal — Subway — Plans  submitted  to  Board  of  Con- 
trol for  subwav  under  Lachine  Canal  on  Wellington  St.  Esti- 
mated  cost,    $l",200,000. 

Ont.,  London — Breakwater — City  Council  contemplates 
breakwater  at  Front  St.  Estimated  cost,  $12,000.  H.  A.  Bra- 
zier, City  Engr. 

B.  C,  North  "Vancouver — Wharf — North  Vancouver  Lumber 
Co.  applied  for  permission  to  build  wharf  at  foot  of  St. 
George's  Ave. 

Bids  In  and  Contracts   Atvarded 

Mass.,  Boston — Tunnel — Bids  received  Mar.  2  for  Section  F 
of  Dorchester  Tunnel  at  Dorchester  Ave.,  between  Foundry 
St.  and  West  4th  St.,  including  Broadway  Station  with  loop  and 
inclines  for  surface  cars  as  follows;  E.  A.  Gillespie,  $363,744; 
Coleman  Bros.,  $401,443;  H.  Nawn  Contracting  Co.,  S2  Savin 
St.,    Boston,    $433,785.       Noted    Feb    17. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — (Official) — 
Pier — Bids  received  Feb.  9  for  pier  and  appurtenances  near 
West  8th  St.,   Dreamland   I'ark,   rejected.     Noted   Feb.   17. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — (Official) — Ter- 
minal  Public    Service    (Commission    granted    Brooklyn    Rapid 

Transit  Co.  permission  to  award  contract  for  doulile-deck 
Coney  Island  Terminal  between  West  8th  and  West  12th  St. 
to  LORD  CONSTRUCTION  CO.,  105  West  40th  St.  (Borough  of 
Manhattan),    at     $1,27'J,274.       Noted     Mar.     2. 

N.  Y..  New  York — (Borough  of  Manhattan)  —  (Ofllcial) — 
Track  Installation — (^ontract  for  installation  of  tracks  on 
portion  of  Seventh  Avenue-Lexington  Avenue  Rapid  Transit 
R  R  in  Boroughs  of  Manhattan  and  Bronx  awarded  to  EM- 
PIRE CONSTRUCTION  CO.,  51  East  42nd  St.,  at  $276,433. 
Noted  Mar.  2. 


Penn.,  I'hiladelphia — Improving  Pier — Contract  for  improv- 
ing Pier  4i;,  Delaware  River,  for  Pennsylvania  R.R.,  awarded 
to  JOHN  N.  GILL  &  CO.,  Heed  Bldg.,  I'hiladelphia,  at  $13,000. 
Noti-d  Mar.  2. 

tin.,  Savannah — Terminal  Improvements — Central  of 
Georgia  Ry.  awarded  contract  for  work  in  connection  with 
improving  river  terminals  in  Savannah  to  PRESTON-SMALi., 
CON.STRUCTION  CO.,  Macon.  C.  K.  Lawrence,  Savannah,  Ch. 
Engr. 

Ohio,  Cleveland — (Olllcial) — Straightening  River — Bid  of 
Gnat  Lakes  Dredge  and  Dock  Co.,  1530  Williamson  Bldg., 
Cleveland,  at  $0.1695  per  cu.yd.,  for  straightening  Cuyahoga 
River  recommended  for  award.  W.  H.  .Stinchcomb,  County 
Engr.     Noted  Mar.  2. 

Minn.,  St.  Paul — Grandstand — Contract  for  grandstand  at 
Lexington  Park  for  St.  I'aul  Baseball  Club,  awarded  to  J.  W. 
BAUMELSTER. 

Ark.,  Varner — Levee.s — Linwood  and  Auburn  Levee  Dis- 
trict awarded  contiact  for  niiairing  breaks  in  district  levee 
at  Cummins  and  construitiiig  new  branch  levee  to  LINAN 
BROS.    &    TANSEY    CONSTRUCTION    CO.,    Texarkana. 

'Wash.,  Seattle — Terminals — Contract  for  railroad  and 
steamship  terminals  at  foot  of  Pike  St.  for  Union  Terminals, 
Ltd.,  awarded  to  I'EARSON  CONSTRUCTION  CO.,  New  York 
Block.      Estimated   cost,   $500,000. 

Ore.,  Portland — Mausoleum — Portland  Mausoleum  Co. 
awarded  contract  for  mausoleum  to  BARKER  &  BANFIELD. 
Estimated    cost,    $50,000. 

Calif.,  San  Francisco — Pier — (Official) — Contract  for  re- 
construction of  Pier  No.  13  at  foot  of  Vallejo  St.  awarded  to 
HEALY-TIBBETTS  CONSTRUCTION  CO.,  at  $99,317.  Noted 
Feb.   17. 

B.  C,  North  Vancouver — Dry  Dock — Ajnalgamated  Dry 
Dock  and  Engineering  Co.,  Ltd.,  awarded  contract  for  dry 
dock  and  shipbuilding  plant  to  I'ACIPIC  DREDGING  CO. 
Estimated   cost,    $5,500,000.      Noted   Feb.    17. 

BUILDINGS 

Other  items  relntivc  to  Buildino  Constructtun  utll  he  found  Tinder  the  /iiUouing  hcai- 
fncs:  "Industrial  \\  orks:"  "FaUrcUdovernmeM  Work"  and  "AlUceUaneous  " 

ProiKtscd    Work 

Maine,  Biddeford  —  Plans  being  prepared  by  Jackson  & 
Salomonson,  Arch.,  36  Bromfield  St.,  Boston,  Mass.,  for  1- 
story,  65xl68-ft.  theater  and  store  building  for  Maine  Theaters, 
Inc.      Estimated   cost,    $100,000.      A.   S.    Black,    I'res. 

Mass.,  Adams — I'lans  prepared  by  J.  McArthur  Vance, 
24  North  St.,  Pittsfleld,  for  4-story  hotel.  Estimated  cost, 
$100,000. 

Mass.,  Lynn — City  plans  library.  Estimated  cost,  $60,000. 
George  A.  Cornet,  City  Hall,  Supt.  of  Pub.  Bldgs.  Charles  E. 
Burgess,  Security  Trust  Bldg.,  Arch. 

Mass.,  Weston — Contract  will  soon  be  awarded  for  1-story, 
55xll0-ft.  town  hall.  Estimated  cost,  $95,000.  Bigelow  & 
Wadsworth,  3  Hamilton  I'l.,  Boston,  Arch.     Noted  Mar.  2. 

Conn.,  Torrinjffon — (Official) — Bids  will  be  received  until 
Mar.  20  by  J.  Calhoun,  Secy.  School  Comr.,  for  school  at 
Riverside  and  Highland  Ave.  Estimated  cost,  $55,000.  Noted 
Feb.   10. 

N,  Y.,  Hamilton — -Plans  being  prepared  by  Harding  & 
Seaver,  Arch.,  7  North  St.,  Pittsfleld,  Mass.,  for  1-story,  65x114- 
ft.  memorial  chapel  for  Colgate  University.  Estimated  cost, 
$100,000. 

N.  Y.,  Itoehester — Board  of  Education  plans  addition  to 
high  school.  Estimat(!d  cost,  $150,000.  E.  A.  Josselyn,  3  West 
29th   St.,    New   York,   Arch. 

N.  Y.,  Troy — Troy  Academy  plans  new  building.  Estimated 
cost,    $65,000. 

N.  J.,  Haddontield — Fred  T.  Holloway  and  John  J.  Fisher 
plans   building   at   Haddon   Ave.    and    Mechanic   St. 

N.  J.,  Kearney — Board  of  Education  contemplates  addition 
to  School  No.  1.  George  Alexander,  Pres.  Bd.  of  Educa- 
tion. 

N.  J.,  Montolair — St.  Vincent's  Nursery  and  Babies  Hospital 
plans  3-story  addition  to  hospital.     Estimated  cost,  $150,000. 

N.  .1.,  Rahwar — Y.  M.  C.  A.  contemplates  2-story  building. 
Estimated  cost,  $50,000.     John  A.  Overton,  Irving  St.,  Secy. 

N.  J.,  Keai-ille — Board  of  Education  will  build  school.     P.  C. 

Van  Nuys,   Somerville,   Arch. 

N;  J.,  Trenton — Plans  being  prepared  for  passenger  station 
on   Clinton   Ave.    for   Pennsylvania   R.R. 

Penn.,  Altoona — -Pennsylvania  R.R.  plans  depot  at  lower 
end  of  city.  Estimated  cost,  $180,000.  A.  C.  Shand,  Philadel- 
phia, Ch.  Engr. 

Penn.,  Bethlehem — Plans  being  prepared  for  2-story  school 
fo!    Board  of  Education.     Estimated  cost,  $80,000. 

Penn.,  Bethlehem — I'lans  being  prepared  for  addition  and 
alteration  to  school.  Estimated  cost,  $40,000.  Edward  U. 
Bitting,    South    Bethlehem,    Arch. 

Penn.,  Bloomsburg — Susquehanna.  Bloomsburg  &  Berwick 
R.R.  plans  2  stations  near  Bloomsburg. 

Penn.,  Connellsvllle — Election  will  be  held  Apr.  10  to  vote 
on  $300,000  bonds  for  3  schools  for  Board  of  Education.  S. 
i'.  Ashe.  Supt.  of  Schools.     Noted  Mar.   2. 

IVnn.,  Harrisburs — Bid  will  soon  be  received  by  A.  A. 
Ritcher,  Arch..  6th  and  Court  St.,  Reading,  for  1-story,  60x 
100-ft.  church  for  Messiah  Lutheran  Congregation.  Estimated 
cost,  $60,000. 

Penn.,  Jeannette  —  First  Reformed  Congregation  plans 
church.  Estimated  cost,  $40,000.  R.  H.  Hughes,  Chn.  Bldg. 
Com. 

Penn.,  Nazereth — Bids  will  be  received  about  Apr.  1  for  3- 
stoiv.  60xl00-ft.  building  for  Y.  M.  C.  A.  Estimated  cost. 
$40.(ioo.  Bovd  &  Stewart,  Century  Bldg.,  Pittsburgh,  Arch. 
Noted    Mar.    2. 
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r< .,    IMKHliiiruh-  -I'l'iiiiNS  Ivnnln     IC.K.    i'<>iili'iii|iliit  rN    iiil<ll- 

lion    lo   riiiuii   StiXlMii   lit    I'lliHliui'Kli.      I'lHtliimliMl   co.st.   $l,ril)il,- 

(Klll. 

rfiiii.,  Iljiliil  IUiIm  will  Miidii  111'  roct'lvpil  l)v  lli>i'u<-<>  Tnim- 
liuuiM,  Anh..  Liinil  Title  lUiltf.,  I'hlliKlt'lnlila.  for  3-Hl(iry.  I21x 
:;a«-ft.  wllli  :i-Mtoiy,  tMx:;23-ft.  »ohool  for  OkohIz  Hohool  for 
YoiiiiK    l.mllfs. 

■•(•■III..  Sfliiivlklll  llnvrii  III<1m  will  NOon  be  rocci vi-il  for  2- 
Htorv.  '.irixKlO-lt.  ^^^•l^..l>l  for  linard  of  Mdm-iit Ion.  l':Htlniulo(l 
coHt!  JCO.lilKi.  l''niiiU  X.  Uclllv,  1.  ().  ().  \'\  llldK-.  I'ottHVlUc, 
Airh.      Nolod   .l:\n.   21. 

IViiii^  South  >loiin<nlii  ItIdH  will  lu>  roi-idvi'd  about  Mar.  10 
bv  A.  A.  Uitih.T.  Anil..  C.lb  anil  rmiit  St.,  UcadhiK.  for  2- 
.storv.  ;tr>x  1  i;:t-lt.  ward  IniildliiKW  for  State  AMVluni  fur  Chronic 
In.sa'iK'.  i:.sthnal.'tl  tost.  $150,000.  Snmuel  S.  Hill,  Wainers- 
vlll.',    Suid.      Niitfd    Fob.    3. 

I*t>»ii.,  'rnroiitniii  -Plans  brlnR  prepared  by  Press  C.  Dowler, 
Areli..  Airott  Hldn..  Pittsburnh.  for  3-story  bank  and  ofllco 
bulldinK  for  Peoples  National  Hank.  Kstlniated  cost,  $50,000. 
W.   A.   Carwin,   Tarentuni.    Pres. 

IVnii.,  W«'xtolu'i>it«'r-  Hids  will  be  received  until  9  a. in  , 
Mar.  13,  1)V  1!  W.  l>i-inniinK,  Secy,  of  Adjutant-Cenerul  of 
Pennsvlvaiiia.  1  la  i  i  i.slunK,  for  State  Armory  liuildinK  at 
Westchester.  Philip  11.  .lohnson,  1S24  Land  Title  HldR.,  Phila- 
delphia.  Arch.      .Noted  Jan.   20. 

I'cnii.,  Wllfox — Plans  will  be  prepared  by  Her.sh  &  Hersh, 
Altoona.  tor  liiKh  school. 

IViiii.,  W  INon — (Oflicial) — Bids  will  be  received  about  Apr. 
1  bv  John  Schutz.  Secv.  lid.  of  Education,  for  2-story,  66x148- 
ft.  school.      Kstimated   cost,   $60,000.     Noted   Mar.   2. 

Mil..  Snnjs  Uun — Plans  prepared  for  lodge  building  for 
Uaitibow    Outing    Club.      Estimated    cost,    $1.'J0,000. 

Vn.,  Fork  I  niou — Fork  Union  Military  Academy,  C.  K. 
Crosland.  Pres..  plans  expenditure  of  $50,000  for  improvements. 
P.    H.    Tucker,    City    Clk.    and    Audr. 

Vn..  Kri'iierickKburK — Plans  beinpr  prepared  by  P.  N.  Stern, 
Arch.,  for  addition  to  hospital  for  Mary  Washington  Hospital 
Association. 

Vn..  (Jnindy — Bids  will  be  received  until  Mar.  28  by  Bu- 
chanan County  Supervisors  for  courthouse.  Estimated  cost, 
$45,000.     M.  H.'  Looney,  Chn.     Noted  Feb.  24. 

Vn..  I'etersbuFK^ — Press  reports  state  Walter  Sachs  will 
build  hotel. 

Va.,  Kioliinonil — Virginia  Building  Corporation  will  build 
12-story,  60xl64-ft.  office  building  at  Main  and  11th  St.  Esti- 
mated cost.  $600,000. 

Va.,  Suffolk — Bids  will  be  received  until  Apr.  15  by  Ros- 
sell  Edward  Mitchell,  Arch..  Norfolk,  for  7-story  bank  and 
office  building  for  National  Bank  of  Commerce.  Estimated 
cost,    $85,000.      Noted    Jan.    27. 

>V.  Vn.,  Huntintiton — Z.  T.  Vinson.  Huntington,  and  R.  L. 
O'Neal.  Lynchburg.  Va.,  will  build  hotel  at  Huntington.  Esti- 
mated  cost,   $75,000. 

^V.  Va.,  New  Cumberland — New  Cumberland  School  Dis- 
trictj  A.  A.  McKendree.  Secy..  Holliday's  Cove,  W.  Va.,  voted 
in  favor  of  $50,000  bonds  for  school. 

N.  C  ninek  Mountain — Bids  will  be  received  until  Mar.  13 
for  400x400-ft.  auditorium  for  National  Festival  Chorus  Club 
of  America.  Estimated  cost,  $200,000.  F.  .S.  Westbrook,  in- 
terested. 

N.  C,  Salisbury — Plans  being  prepared  by  H.  E.  Bonitz, 
Wilmington,  N.  C,  for  church  for  Lutheran  Congregation. 

IV.  C,  VVilminKton — Plans  being  prepared  by  Kenneth  M. 
Murchison,  101  Park  Ave.,  New  York.  N.  Y..  for  church  for 
Church  of  the  Covenant. 

S.  C,  Ander.son — County  Board  of  Education  will  build 
school  in  Savannah  Township. 

S.  C,  Cameron — Plans  being  prepared  by  H.  E.  Bonwitz. 
Wilmington,   N.   C,   for  church  for  Lutheran  Congregation. 

S.  C,  Cayce — Methodist  Congregation  plans  to  build  church. 

Ga.,  Leesburg — See  item  under  "Bridges." 

Ga.,  Tlfton — See  item  under  "Streets  and  Roads." 

Fla.,  Jacksonville — Catholic  Club  will  construct  a  4-story 
building.      Estimated   cost.    $40,000. 

Fla.,  Miami — Pan  American  School  will  build  5-story,  store 
and  school  building.  Estimated  cost,  $100,000.  R.  E.  Hall. 
J.   M.   McCaskill  and  A.  H.   Perry.   Com. 

Fla.,  Pensacola — George  H.  Hersey  and  others  contemplate 
building  4-story  hotel  and  14  cottages. 

Fla.,  Tampa — Hillsboro  Hotel  will  build  9-story  addition 
to  hotel.     Estimated  cost.  $225,000. 

Ala„  Altoona — First  State  Bank  of  Altoona  will  build  brick 
and  cement  building. 

Ala.,  Atliens — Plans  being  prepared  by  Barber  &  Ryno, 
Knoxville.  Tenn..  for  gymnasium  and  swimming  pool  for 
Athens  College. 

Ala.,  Atmore — First  Baptist  Congregation  will  build  church. 

Ala.,  BimiinKliam — Key  Milner  and  oth-^rs  are  interested  in 
building  an  auditorium. 

Ala.,  Clayton — Royal  White  Heart  Lodge  will  build  2-story 
lodge  building. 

Ala.,  Mobile — Plans  being  prepared  by  A.  H.  Downey. 
Mobile,  for  7-storv  hotel  for  S.  Lackland.  Estimated  cost 
between  $75,000  and  $100,000. 

Mi.sN.,  Gnlfport — Legislature  voted  to  appropriate  $125,000 
for  building  at   Gulfport  Mississippi  Centennial. 

Miss.,  Gulfport — Bids  will  be  received  about  Apr.  15  for 
110xl50-ft.  courthouse  for  Harrison  County.  Estimated  cost, 
$100,000.     N.   W.   Overstreet.   Jackson.   Arch.     Noted   Feb.    10. 

Miss.,  Jackson — Plans  being  prepared  by  Thomas  C.  Link. 
Arch.,  St.  Louis.  Mo.,  for  reconstruction  of  State  Capitol.  Esti- 
■mated  cost,  $100,000. 


Ml«~..  'I'liiM-lo  Joint  Conmilttee  of  LoKlHlature  planH  honpl- 
tul  III    'riiiK'lo 

l.n..  Ali-\nniirln  HIdH  will  be  received  bv  the  Jail  ami 
("ourlhoiiM.  CniiiiMlttee.  until  Mar.  11  Interior  remodeling  of 
Taplde.s  parish  Jail.     .S.   W.   llarrlH,   Chn. 

'i'cnn.,  llrlMtol — School  Hoard  contemplates  construrlliit; 
high   Hehool.      lOstlmated   cost,   $50,000. 

Triin.,  4;rccnvlll« — Plans  being  prepared  bv  Thomas  S. 
nrown  iiiKl  Piiiiii'tt  Ai  Loggans.  Bristol,  for  coiirthouse  tor 
(irei'h  f^oiiiity.  lO.st  liiiated  cost,  $50,000.  Bids  will  be  received 
about  Apr.   1.     Noted  Jan.   13. 

'i'cnn.,  JnckNon—  Southern  Hotel  Co..  R.  L.  Burges.s,  .Mgr  , 
plans  expenditure  of  $.',0,000  tor  improvements. 

Trnn.,  Knoxvllit* — Bids  will  be  received  until  JIar.  20  bv 
City  ('omiiilsHioners  for  addition  to  Moses  School.  Estimated 
cost,   $40.(100.      U.   F.   (Jraf  &  Son.   Arch.      Noted   Feb.   24. 

Tenn.,  IVnNlivllip — Bids  will  be  received  about  Mar.  25  by 
Board  of  Education  for  relnforced-concrete  annex  to  high 
school.      lOstliiiafi  d   cost,   $200,000.      Noted   Nov.   11. 

Ky.,  Irvine — W.  T.  Williams  &  Sons  contemplate  3-storv 
building  for  stores  and  offices. 

Ky.,  JnckMon — Breathitt  County  plans  jail.  Estimated  cost, 
$40,000. 

Ky.,  MnillMunvllic — Bids  will  soon  be  received  for  3-storv, 
75x41  S-ft.  hotel  for  Dawson  .Springs  Hotel  and  Sanitarium  Co. 
Estimated   cost.   $350,000. 

Ohio,  DclphuH — Company  being  organized  bv  J.  R.  Tillot- 
son  and  .St.iiiby   Peltier  to  build  Ma.sonic  temple. 

Ohio,  i'lnst  Liverpool — Plans  being  prepared  bv  John  T 
Windriin.  Arch.,  Philadi-lphia.  Penn..  for  addition  to  building 
at  Market  St.  and  Drury  Lane  for  Central  District  Telephone 
Co.      Estimate<l    cost.    $50,000. 

Ohio,  I,lma— U.  G.  IMate,  Chn.  of  Com.  of  Business  .Men, 
will  start  <-ampaign  to  raise  $120,000  for  Y.  M.  C.  A.  buiMlng. 

Ohio,  StoutMvllle — Plans  being  prepared  by  Mathenv.  Albii 
&  Morris.  Arch..  Columbus,  for  high  school.  Estimated  cost. 
$48,000. 

Ohio,  VVailsworth — Plans  being  prepared  bv  R.  H.  Hinsdale, 
Arch..  Erie  lildg..  Cleveland,  for  1-story  chtirch  and  2-stoiv 
school.      Estimated  cost.  $100,000. 

Inil.,  lOlkhnrt — Plans  being  i)r<pared  by  Ellwood  &  Ell- 
wood,  Arch.,  South  Main  St..  for  parish  house,  school  anrl 
church.      Estimated   cost,   $80,000. 

Inil.,  (;ary — Louis  Goodman  will  build  3-story  brick  build- 
ing  on   Broadway.      Estimated   cost,    $60,000. 

Ind.,  South  Ilend — Plans  being  prepared  by  Freverniuth  * 
Maurer.  Arch..  9  Warner  Bldg..  for  1-story  school  on  West 
Sample  St.  for  Board  of  Education.  Estimated  cost,  $100,000. 
Noted  Feb.  3. 

Mich.,  (Jrnnd  Knpids — Citizens  will  vote  on  $45,000  bonds 
for  new  school  house. 

Mieh.,  Marnuette — Plans  being  prepared  by  Charlton  & 
Kuenzli.  423  Camp  Bldg..  Milwaukee,  for  2  buildings  for  J. 
L.  Longyear.     Estimated  cost,  $100,000. 

III.,  Arthur — Bids  will  soon  be  received  for  2-story  school. 
Estimated  cost,  $50,000.  J.  W.  Royer,  305  Flat  Iron  Bldg., 
Urbana.   Arch.     Noted  Jan.   27. 

III.,  Ativood — Plans  being  prepared  by  Hewitt  &  Emerson, 
Arch..  321  West  Main  St..  Peoria,  for  2-storv  school  for  Town- 
ship School   District.     Estimated  cost.   $40,000- 

III..  Bloomington — Holy  Trinity  Parish  contemplates  school. 
M.  F.  Weldon.  interested. 

III.,  Champaign — Plans  being  prepared  by  James  M.  White. 
Arch..  Engineering  Bldg.,  for  3-story  dormitory  for  University 
of   Illinois.      Estimated   cost,    $100,000. 

III.,  Danville — Preliminary  plans  being  prepared  by  Hola- 
bird  &  Roche.  Arch.,  104  South  Michigan  Ave.,  Chicago,  for  12- 
story  bank  building  for  First  National   Bank. 

III.,  Jerseyville — Bids  will  be  received  about  Mar.  15  for 
church  for  Baptist  Congregation.  Estimated  cost.  $50,000. 
A.  T.  Simmons,  First  National  Bank  Bldg.,  Bloomington, 
Arch.     Noted  Jan.  20. 

III.,  Kankakee — Rids  will  be  received  until  1  p.m..  Mar.  25, 
by  C.  B.  Sawyer,  Chn.  Bldg.  Com.,  for  lodge  and  club  build- 
ing for  Order  of  Elks. 

111.,  Oakland — Plans  being  prepared  by  L.  F.  Stuebe,  Arch.. 
415  Adams  Bldg..  Danville,  for  2-story  school  for  Board  of 
Education.     Estimated  cost,   $50,000. 

111.,  Urbana — Plans  being  prepared  by  J.  W.  Royer,  Arch., 
305  Flat  Iron  Bldg.,  for  2-story  addition  to  high  school  for 
Board  of  Education.      Estimated   cost,   $40,000. 

Wis.,  Evansville — Evansville  Seminary  and  Junior  College 
contemplates   3-story   building.      R.   R.   Blews,    interested. 

Wis.,  Madison — Plans  prepared  for  addition  to  Jladison 
general  hospital.     Estimated  cost,   $50,000. 

W'is.,  Portage — Plans  being  prepared  by  A.  C.  Eschweiler. 
Arch..  720  Goldsmith  Bldg..  Milwaukee,  for  3  public  school 
buildings  for  city.     A.  B.  Shannon,  Pres.  Bd.  of  Education. 

Wis.,  Rhinelander — Rhinelander  Hotel  Co.  will  build  4- 
story  hotel.     Arthur  Taylor,  Chn.  Executive  Com. 

Wis.,  AVausau — Plans  being  prepared  by  H.  T.  Liebert. 
Arch.,  for  parochial  school  for  St.  Mary's  Congregation.  Es- 
timated cost.   $40,000. 

lona,  Alta — Bids  will  be  received  by  J.  J.  Parker,  Secy. 
Board  of  Education,  until  Mar.  22  for  3-story  school.  Esti- 
mated cost.  $80,000.  Smith  &  Keffer,  Youngman  Bldg.,  Des 
Moines,  Arch.     Noted  Feb.  24. 

Iowa,  Boxholm — Citizens  voted  in  favor  of  $48,000  bonds 
for  school  for  Board  of  Education.     Noted  Mar.   2. 

Iowa,  Davenport — Citizens  will  vote  on  proposed  tubercu- 
losis hospital. 

Iowa,  Davenport — M.  D.  Petersen  will  construct  1 -story 
fireproof  building  at  3d  and  Main  St.     Estimated  cost.   $70,000. 
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lotva,  \  iiitun — Plans  being  prepared  by  John  Ralston,  Aich., 
Waterloo,    for   luiildinK   for   S.    K.    I'arybok. 

Minn.,  Knrlliniill  —  I'lans  prepared  bv  C.  H.  Johnston,  Arch., 
71.'')  Capital  Bank  lililn.,  .St.  I'aul,  for  addition  to  main  l)uild- 
ing^    of    State    .School    for    Blind.      E.stiniated    cost,    $50,U00. 

Minn.,  Kooli«Nter — Bids  will  soon  be  received  bv  HolTmaii 
&  Moose,  Arch.,  Leland  Blk.,  for  3-story,  44xl30-ft.  motion 
picture  theater,  store  and  apartment  building.  Estimated  cost, 
$40,000.     Noted   Feb.    17. 

Minn.,  WorthinKton — Plans  being  prepared  by  Miller.  Ful- 
lenwider  &  Dowling,  Arch.,  6  North  Michigan  Ave.,  Chicago, 
III.,  for  two  2-story,  .'i2xl02-ft.  additions  to  high  .school  for 
Board  of  Education.     Estimated  co.st,  $05,000.     Noted  Mar.  2. 

Knn.,  C'oncurtliii — Sisters  of  St.  Joseph  plans  hospital. 
Estimated   cost,   $50,000. 

Kan.,  HutoliinNon — Bids  will  be  received  about  Apr.  1  for 
2-story,  6G.\165-ft.  building  for  Salt  Citv  Business  College. 
Estimated  cost,  $75,000.  W.  E.  Hulse  &  Co.,  First  National 
Bank  Bldg.,  Aich.     Noted  Jan.  13. 

Knn.,  Kingmiin — Board  of  Education  contemplates  high 
school.     W.  F.  Murray,  Pres.  Bd.  of  Education. 

Knn.,  NruiIcNlia — Press  reports  state  citizens  will  vote  in 
April   on   $65,000   bonds  for  high   school. 

IVelt.,  Nortli  Plattf — Northern  Pacific  Railroad  Co.  con- 
templates depot  at  North  Platte.  Estimated  cost,  $150,000. 
W.  U   Darling,  St.  Paul,  Minn.,   Ch.   Engi-. 

Neh.,  Omaha — (Official) — Bids  will  soon  be  received  for 
hotel  and  apaitment  building  for  An\erican  Security  Co. 
Estimated  cost,  $75,000.  Joseph  T.  Allen,  Brandeis  Bldg., 
Arch.     Noted  Feb.  24. 

Mo.,  Coiuniliia — Plans  lieing  prepared  by  A.  N.  Torbitt, 
Arch..  Landers  Bldg.,  .Springfield,  for  hotel  for  Daniel  Boone. 
Estimated  cost,   $100,000.     Noted  Mar.   2. 

Mo.,  Galena — School  Trustees  contemplate  brick  and  con- 
crete school  to  replace  building  recently  destroyed  bv  fire. 
Estimated  cost,  $55,000.  Thomas  W.  Williamson  Co.,  Topeka, 
Kan.,  Arch. 

Mo.,  Inileiiendenee — Citizens  voted  in  favor  of  $75,000  bonds 
for  new  high  school.     Noted  Feb.  17. 

Mo.,  KIrli.svilie — Press  reports  state  B.  H.  Stevens  and 
others  contemplate  building  5-story  fireproof  hotel.  Esti- 
mated  cost,   $150,000. 

Mo.,  Marelifield — Citizens  will  vote  Mar.  14  on  $40,000  bonds 
for  school. 

Arit.,  Kngiand — Plans  being  prepared  by  John  P.  Almong, 
Little  Rock,   for  2-story  brick  hotel  for  G.  W.  Moore. 

Tex.,  Alpine — Galveston.  Harrisburg  &  San  Antonio  Ry. 
plans  addition  to  depot  at  Alpine.  G.  S.  Wald,  Houston,  Vice- 
Pres.  and  Gen.  Mgr. 

Tex.,  Denton — Plans  being  prepared  b.v  E.  E.  McAnally, 
Arch.,  Dallas,  for  dormitory  for  College  of  Industrial  Arts. 
Estimated    cost.    $125,000. 

Tex.,  Edna — Edna  Civic  Club  will  build  auditorium  to  re- 
place  one   recently   destroyed   by   fire. 

Tex.,  Ft.  Stoel*ton — City  plans  high  school  for  which  $50,000 
bond  issue  has  been  approved.     Noted  Jan.  20. 

Tex.,  Lampasas — Presbyterian  Congregation  will  build  new 
stone  church. 

-Tex.,  Lockhnrt — LThland  .School  District  plans  to  build 
school. 

Tex.,  Mnbanic — L.  H.  Barrows  will  reconstruct  building 
which   was   recently  destroyed   by  fire. 

Tex.,  Marsliall — City  plans  to  build  Carnegie  library.  Esti- 
mated   cost,    $40,000. 

Tex.,  Moore — City  will  build  concrete  jail. 

Tex.,  Oilell — Z.  M.  Wilson  will  construct  a  1-story  business 
building. 

Tex.,  Sliernian — Plans  being  prepared  for  remodeling  Cham- 
ber of  Commerce  building. 

Tex.,  Smithville — W.  R.  Curham,  Mayor,  contemplates 
building  new   high   school. 

Tex.,  Victoria — School  Board  plans  to  build  new  school  or 
build  addition  to  present  building.     Estimated  cost,  $80,000. 

Olila.,  Enid — Election  will  be  held  Apr.  4  to  vote  on  $100,000 
bonds  for  convention   hall. 

Oltla.,  fJuthrie — Press  reports  state  A.  F.  &  A.  M.  will  build 
4-story    addition    to    temple.      Estimated   cost,    $55,000. 

OI<la.,  MeAIester — Methodist  Congregation  plans  church. 
Estimated  cost,  $40,000. 

OI<la.,  W'atona — Methodist  Church  will  build  addition  to 
church. 

Olila..  AVaurlin — Citizens  contemplate  voting  in  August  on 
$100,000  bonds  for  courthouse. 

Calif.,  Eldridge — Bids  will  be  received  until  noon,  Mar.  14, 
by  W.  F.  McClure,  State  Engr.,  for  nursery  at  Sonoma  State 
Home. 

Calif.,  ViHaiia — Elks  plan  club  building.  Estimated  cost, 
$50,000.     S.   Mitchell,   Chn.,    Elks  Bldg.   Com. 

Bids   In  and   Contracts   Awarded 

Mass.,  Agawani — Keeler  &  Fales,  Springfield,  submitted 
lowest  bid  for  2-storv,  75xl50-ft.  school  for  Hampdon  County. 
Estimated  cost,  $100,000.  G.  P.  B.  Alderman  &  Co.,  437  High 
St.,  Holyoke,  Arch.     Noted  Jan.  20. 

Mass.,  Fitehbiiric — Contract  for  4-story  steel,  brick  and 
stone  hotel  building  at  Main  and  Summer  St.  awarded  to  H. 
M.  FRANCIS  &  SON. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Contract  for  2-storv,  lOO.xlOO-ft.  l)uilding  for  New  York  Tele- 
))hone  Co.,  15  Dev  St.,  at  70th  Kt.  mar  3d  .Vve.,  awarded  to 
GILLES  C.\MPBELL  CO.,  101  Park  Ave.     Noted  Feb.  17. 


.\.  v.,  .\e»v  York — (Borough  of  Manhattan) — Hasco  Build- 
ing Co.,  245  West  55th  St..  New  York,  ,N.  Y..  will  build  by  day 
labor  store  and  loft  at  44-50  East  22d  St.,  New  York.  Walter 
Haefch,  245   West  55th  .St..  New   York.  Arch. 

\.  v..  New  York— (Borough  of  Manhattan) — (Ofilcial)  — 
Contract  for  masonry  for  IB-story,  lOOxlOO-ft.  store  and  loft 
i)uilding  at  38th  St.  and  Madison  Ave.  for  August  Uecksher 
awarded   to   H.   H.  ODDIE,   INC.,   251    4th    Ave. 

!V.  Y.,  .\ew  York — (Borough  of  Manhattan)  —  (Offlcial)— - 
American  Express  Co.  awarded  contract  for  15-8tory.  80x205- 
ft.  building  at  Gf,  Broadway  to  CAULUWELL-WINGATE  CO.. 
381    4th    Ave. 

IV.  Y.,  New  York — (Borough  Manhattan) — Contract  for 
store  and  loft  building  at  680  5th  Ave.,  for  John  D.  Rocke- 
feller, Jr..  awarded  to  MARC  EIDLITZ  &  SON,  30  East  42d  St., 
New    York.      W.    W.    Bos  worth.    Arch. 

N.  Y.,  Kocliester — Contract  for  masonry  for  1-  and  2-Htory 
School  No.  37  at  Post  and  Congress  Ave.  awarded  to  ClIR- 
HAN  &  SWARTOUT,  Granite  Bldg.  Estimated  cost,  $100,000. 
Noted   Jan.    13. 

N.  J.,  Plainfleld — State  Trust  Co.  awarded  contract  for  2- 
story,  45xGO-ft.  bank  and  office  building  to  THOMAS  J.  STEEN 
CO.,  30  Church  St.,  New  York,  N.  Y.  Estimated  cost,  $50,000. 
Noted  Jan.   20. 

I'enn.,  Lancaster — Charles  Wohlsen  at  $159,988  submitted 
lowest  bid  for  2-story,  150xl50-ft.  high  school  for  Board  of 
Education.  C.  Kmb'n  Uban,  Woolworth  Bldg.,  Arch.  Noted 
Jan.  27. 

I'enn.,  SharpslturK — General  contract  for  2-story,  90x200-ft. 
church  for  St.  Maiys  Congregation  awarded  to  CHARLES  S. 
.SMITH,  Center  and  Graham  St.,  Pittsburgh.  Estimated  cost, 
$100,000.      Noted  Jan.   20. 

N.  C,  Raleigli — Raleigh  Township  School  Committee  award- 
ed contract  for  graded  school  at  Person  and  Polk  St.  to  W.  B. 
BARROW.    Merchants   Bank    Bldg.,    Raleigh. 

S.  r.,  riiarieston — Pastime  Amusement  Co.  awarded  con- 
tract for  motion  r)icturp  theater  on  King  St.  to  CHARLESTON 
EN(;iNEERING  AND  CONTRACTING  CO.,  Charleston.  Esti- 
mated  cost,  $100,000. 

La.,  New  Orieans — Contract  for  H-story  hotel  at  St.  Charles 
and  South  St..  for  Adam  Wirth,  awarded  to  FROMHERZ  & 
DRENNAN.      Estimated  cost,  $100,000.     S.  S.  Labouisse,  Arch. 

(tiiio,  Akron — Contract  for  2-storv  parochial  school  for  St. 
Marys  Church  awarded  to  CARMICHAEL  CONSTRUCTION 
CO.,   526   Hamilton   Bldg.,   Akron.      Estimated   cost,   $100,000. 

Oliio,  AVilniington — Contract  for  3-story,  108xl34-ft.  court- 
house at  Main.  South.  Walnut  and  Sugartee  St.  awarded  to 
W^E.STERN  BUILDING  CO..  Fidelity  Bldg.,  Buffalo,  N.  Y. 
Estimated    cost.    $200,000.      Noted    Feb.    10. 

Oiiio,  AVilniington — St.  Columbkill's  Congregation  awarded 
contract  for  1-storv  church  to  WESTERN  BUILDING  CO., 
Fidelity  Bldg.,  Buffalo,  N.  Y.  Estimated  cost,  $50,000.  Noted 
Mar.   2. 

Ind.,  Notre  Dame — Notre  Dame  University  awarded  general 
contract  for  libriuv  to  BEDFORD  STONE  AND  CONSTRUC- 
TION CO..  .><10  Fletcher  Savings  and  Trust  Bldg.  Estimated 
cost,    $150,000. 

lii.,  .Sycamore — Contract  for  school  for  Board  of  Education 
awarded  to  SINGER  &  NELSON,  Sycamore,  at  $58,782.  Noted 
Feb.   17. 

Iowa,  Davenport — (Offlcial)  —  Contract  for  gvmnasium 
building  for  St.  Ambrose  College  awarded  to  WALSH  CON- 
STRUCTION CO.,  19  South  La.Salle  St.,  Chicago.     Noted  Jan.  13. 

Iowa.  Oakdale — Board  of  Control  of  State  Institutions 
awarded  contract  for  2-story  addition  to  hospital  at  Oakdale 
to  THEODORE  STARK  CO.,  Cedar  Rapids,  at  $58,600.  H.  F. 
Liebbe,   Des  Moines,  .State  Arch.     Noted  Feb.   10. 

Minn.,  St.  Peter — All  bids  received  Feb.  23  for  addition  to 
hospital  rejected.  Estimated  cost,  $50,000.  Downer  Mullen, 
Secy.,  State  Bd.  of  Control.     Noted  Feb.  3. 

Kan.,  Norton  —  Contract  for  school  awarded  to  GLEN 
PERCY',  Mankato,  at  $42,399.     Noted  Feb.   24. 

Kan..  VVinfield — Contract  for  manual  training  building  for 
Board  of  Education  awarded  to  BASS  &  FRANKENFELD, 
Winfield,  at  $57,600.     Noted  Nov.  18. 

Neb.,  Onialia — Contract  for  city  hall  awarded  to  A.  BLOOM 
&  CO..  15th  and  California  St.     T.  J.  O'Connor,  City  Clk. 

N.  D.,  Enderiin —  (Official) — Contract  for  remodeling  and 
constructing  addition  to  school  for  Board  of  Education  award- 
ed to  L.  E.  BUCKELL,  Watertown,  S.  D.     Noted  Feb.   17. 

Mont.,  Iliitte — Press  reports  state  contract  awarded  to  C. 
LEWIS  WILSON.  Montana  Power  Bldg.,  for  5-story.  94x183- 
ft.  hospital  for  T.  J.  Murray.  Estimated  cost,  $250,000.  Noted 
Mar.  2. 

Mo.,  Maryvliie — Contract  for  bank  building  for  Farmer's 
Trust  Co.  awarded  to  SWENSON  CONSTRTTCTION  CO..  Shu- 
bert  Theater  Bldg.,  Kansas  City,  Mo.  Estimated  cost,  $50,000. 
Noted  Jan.   13. 

Mo.,  St.  Joseph — Contract  for  2-story  addition  to  Neeley 
School  at  1919  South  12th  St.  awarded  to  SAM  HOTCHKISS. 
l':stimated  cost,  $45,000.     Noted  Feb.  17. 

Mo.,  St.  Joseph — Contiact  for  North  St.  Joseph  High  School 
at  4th  and  Highland  St.  awarded  to  HACKETT  &  SIMPSON, 
St.   Joseph,   Mo.,   at   $132,000.      Noted   Mar.   2. 

Okln.,  Miami — Union  Construction  Co..  at  $61,000  submitted 
lowest  bid  for  courthouse  and  jail  for  Ottawa  County.  Isaiah 
Wellis.   Chn.   County  Comn.     Noted   Feb.   10. 

Ore.,  Portland — (Offlcial) — Contract  for  public  auditorium 
on  Market  Blk.  awarded  to  HANS  PEDERSON,  Seattle,  Wash., 
at   $320,262.      Noted    Dec.    9. 

The  Business  of  Thomas  .1.  Nolan,  surety  bonds,  fire  and 
liability  insurance,  75  State  St..  Boston.  Mass..  will  hereafter 
be  conducted  under  the  name  of  Thomas  J.  Nolan  &  Co..  Mr. 
Nolan's  brother,  W.  Henry  Nolan,  having  a  partnership  Inter- 
est. 
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100  lin  11    r.  11,    .li.ii-lil  I'niTiilc  curb 2.00  1.25  1.20  1.00 

lOOIiiili    Sill      iiiulil  rranilc  rurb 2.00  1.50  1.44  1    20 

KXlliiiit    r.  Ill    ,11  sin   (111  vimI  (irnnito  curb.     3.50  2, ,50  2,70  2  25 

100  liii  flurnaolitliic  lurh 85  1.50  , 0(>  ,,55 

1(X)  lin, ft,  rcHt-ttinn  stone  curb .50            ,.50  .60  ,.50 

1,0(X)  ft,  b,m,  yello«  pinclumber 60,00  ,50,00  06,00  .55,00 

Force  account 20%  15%  20%  12J% 

Extended  totals $257,475  J277,675  $267,100  $270,505 

PAVING,   CLINTON,   IOWA 

Bids  were  received  bv  the  citv,  Feb.  S,  for  pavinpr  4th,  5th, 
6th  and  7th  Ave.  and  1st  St.  from  (A)  C.  B.  McNamara  &•  Co., 
Dubuque;  (B)  V>.  E,  Keeler  Co,,  Davenport;  (C)  Independent 
Construction  Co,,  Davenport;  (D)  Thomas  Carey  &  Sons,  Clin- 
ton.    The  item  bids  were  as  follows: 

A  B  C  D 
6,121    lin. ft.    combined    curb    and 

prutter      $O.T.S  $0,75  $0.74  $0.70 

1.24G    lin. ft.    plain    curb 64  .65  .65  .60 

22.246       sq.yd.       vitrified       block 

pavinK      2.245  2.25  2.22  2.20 

3  catch  basins 6S.00  35.00  35.00  35.00 

365    lin.ft.     10-in.    c.b.     pipe 74  .65  .64  .60 

152   lin.ft.    reinforcing   bars    6   ft. 

radius    28  .30  .25  .25 

76    lin.ft.    reinforcing    bars    3    ft. 

radius    28  .30  .25  .25 

Extended    totals    $56,048   $55,865   $55,121   $54,354 

On  the  opening  of  bids  on  Feb.  25.  in  Cleveland,  for  sewer 
work,  there  was  an  increase  in  price  noted  of  25  per  cent,  and 
upward  higher  than  in  past  years.  This  is  due  to  the  scarcity 
of  labor.  Contractors  are  figuring  that  before  the  season  is 
over  it  will  be  necessary  to  pa.v  $3.25  a  day  for  unskilled  labor, 
as  they  consider  themselves  very  fortunate  if  they  can  employ 
help  at  the  present  time  for  $2.50  a  day  before  the  season  has 
opened.  The  cit.v  is  paying  $2  a  day  for  its  labor,  but  is  find- 
ing it  almost  im.possible  to  get  any.  and  Director  of  Public 
Utilities  Farrell  said  that  the  water-works  would  probably 
not  make  as  many  extensions  as  were  originally  planned  this 
year,  owing  to  the  advance  in  the  wages  of  laborers. 


TIIA<  K    I.VN'rAI.I.ATlOX,    M:\V    VOIIK,  N.   V. 
Whltf  IMiiliiN  l,liM> 

lllilM  were  received  by  llii-  I'liliUc  Service  CoinmlHalon, 
Fell  1(1.  for  track  liiHlnllallon  on  the  White  rialna  line  of  the 
lalilil  tiaiiHit  HyHteiii  from  (A)  CoaMi  anil  l.iiUe  ContraclltiK 
Corporation,  41  Uroail  St.,  New  York;  (H)  (?.  &  C.  <'onH(ructlon 
Co.  Inc.;  (C)  I'Jniiiln-  ('oUHtructlon  Co.  The  Item  blilH  were 
lit)    follows: 


II 


■\,HM  for  fiilni.sliini,'  iiixl  ili'livn  iiiK  (o  llii'  workn  0-iii 

nlMlrlllliil    I'lwilllM'lh,     i:ii     III,    |ier    II.,    :i-ili      loliK. 

ima'li'il 10   15       $0   10       $0.18 

2   (or  fiirni»liiii)f.  ileliveriiiK  iiiul   iiiHlalliiiK  bunipiiiK 

pofli..  coiMpli(e,  iiB  fiillowB:   (li)  limber  |)imln  1(K)  ()0     :tOO  00     350.00 

4.1,0(10  liii  fl.  Iiir  furniHliiiiK,  deliveriiiK  iiial  iiiHtalliiiK 

liMii.l  rail.ii.liiplete .12  .IH  .04 

(,(10  M  II    bill   fur  iiinlalliiliiin  of  plank  walkn  complete  (I  (K)        10  00       1125 

l.i.lHH)  lor  iiiHliilhilionof  aiiti-creeperneompletc  04  05  00 

5<i,(IO(l  lin  fl.  for  iiiHdillalion  of  tv|ji'  III  Iniik  lom- 

lil.-l.-,  uH  fiiMowH:  (a)   On   tiinvents  anil  cimvi-n  (ii(,l 

HiipiielevMlfil)  of  more  llian  2.000  fl    niiliiih  74  75  70 

1,7.10  111!  ft    (1.)  On  iiirvi-M  of  2,(K)0  lo  701  fl    r.'iiliiiM  7(1  10(1  (10 

(l.l.'rf)  lin  fl    (i»  On  iiirvesof  IcMi.  than  701  ft    lailiia.  .70  1  .«)  125 

I  I.:i00  liii.fl    III)   .At  anil  ailjoiniiiK  MlatioiiH  74  70  .70 

2,200  lin  fl.  (e)  On  Hiiperclevalid  taiiKiailH  and  curven 

of  moil   (han  2,000  fl.  radiuB 74  1  OO  .8« 

4.100  lin.ft,  (a)  On  tunKcntB  and  curvcB  of  more  than 

2.000  ft.  nuliuB 4H  1   00  .85 

2.5.10  Mil. f(,  (b)  On  curvcH  of  2,000  to  701  f(,indiuH      ,  48  lOO         1.13 

lOOlin  fl    ((■)  ()n  curvcHof  leB8tlinii701  fl.radiuB .48  1.00  1.40 

For  iiiHlallalion  of  special  work,  portion  83,  complete 

(liimpBiim) 2,10  (M)     500  00     700  00 

For  iiiHUiIlation  of  special  work,  portion  84,  complele 

(lump  Hum) 150  00     4.10  00     (iOO OO 

For  in.slallation  of  special  work,  portion  85,  complete 

(lumpHum) 400  00     7,1000     700  (K) 

For  iiiBlallation  of  special  work,  portion  86,  complete 

(lump  sum) 100  00     ;i00  00     .100.00 

For  iiiBlallation  of  special  work,  portion  87,  complete 

(lump  .siiiij) (,()  00      1.10  00     .300. 00 

For  inslall:ition  of  special  work,  portion  88,  complete 

(lump  Slim) (10  00      1.10  00     340.00 

For  installation  of  special  work,  portion  89,  complete 

(lumpsum) 250.00     .100.00     800.00 

For  installation  of  special  work,  portion  90,  complete 

(lumpsum) 250.00     ,500,00     800,00 

For  installation  of  special  work,  portion  91,  complete 

(lump  sum) 325  00     7,10, 0(n ,.370, 00 

For  installation  of  special  work,  portion  92,  complete 

(lumpsum) 250,00     000  00     025,00 

For  inst,illati(in  of  special  work,  portion  93,  complete 

(lump  sum) 2.10  00     .500,001,060.00 

For  iiistallation  of  special  work,  portion  94,  complete 

(lumpsum) 2.10.00     .500.001,050.00 

Extended  totals $94,280$112,306$H5,013 

CATLOG    NOTICES 

Blaw  Steel  Construction  Co.,  Pittsburgh,  T'enn.  Bulletin 
No.  fis.  The  Highest  Concrete  Water  Tank  in  the  World. 
Illustrated,  12  pp.,  6x9  in.  Bulletin  No.  69.  Blawforms  for 
sidewalk,  curb,  curVi-and-gutter  and  road  construction.  Illus- 
trated. 24  pp.,   7x10  in. 

Link-Belt  Co.,  Philadelphia,  Penn.  Book  No.  249.  Insuring 
the  Coal  Supply.  Illustrated.  24  pp.,  6x9  in.  Book  No.  250. 
Wagon   and   truck   loaders.      Illustrated,    62   pp.,   6x9   in. 

Nye  Steam  Pump  and  Machinery  Co.,  701-07  North  Western 
Ave..  Chicago,  111.  Catalog  No.  14.  High  pressure  steam 
pumps.     Illustrated.   62  pp.,   9x12   in. 

Sullivan  Machinery  Co.,  Chicago,  111.  Bulletin  No.  70-A. 
Sullivan  "Rotator"  hammer  drills.     Illustrated,  28  pp.,  6x9  in. 


ELEVATED    RAILWAY    WORK,    PHILADELPHIA,   PENN. 


Contract   N<i 


r>02 


Bids  were  received  by  the  Department  of  City  Transit, 
Philadelphia.  Dec.  7  for  Contract  No.  502,  constructing  foun- 
dations in  Frankford  Ave.  from  Unitv  to  Dvre  St.  from  (A) 
Daniel  J.  Lynch.  Philadelphia;  (B)  Edwin  H.  V^are,  Phila- 
delphia; (C)  Frank  Nardy  &  Bros.,  Philadelphia;  (D)  James 
F.  Leary  Construction  Co.,  Inc.,  Rochester,  N.  Y. ;    (E)   Richard 


Whole  work  as  shown  on  plans  (lump  sum) 

100  cu.yd.  excavation 

100  cu.yd.  concrete  masonry ... 

1,000  sq.ft.  precast  reinforced  concrete  planking 

100  cu.yd.  brick  masonry 

100  cu.yd.  rubble  stone  masonry 

1,000  ft.  b.m.  yellow  pine  lumber 

1,000  lb.  steel  work 

1.000  lb,  iron  castings 

100  lin.ft,  5-in,  or  6-in,  vitrified  clay  pipe 

100  lin.ft.  8-in.  or  10-in.  vitrified  clay  pipe 

100  lin.ft.  12-in.  vitrified  clay  pipe 

100  lin.ft.  15-in.  or  18-in.  vitrified  cla.v  pipe 

100  sq.yd.  stone  block  invert  lining  or  sewer  paving. 

100  sq.yd.  vitrified  brick  invert  lining 

10  inlets  taking  out  existing  sewer  inlets 

10  inlets  taking  out  and  rebuilding  inlets 

10  inlets  building  new  inlets 

10  lamp  posts  moving  gas  lamp  and  posts 

100  lin.ft.  steel  bound  granolithic  curb 

100  lin.ft.  resetting  stone  curb 

100  sq.yd.  brick  and  flagstone  sidewalk  rcpaving. . . . 

100  sq.yd.  granolithic  sidewalk  repaving 

100  sq.yd,  granite  block  repaving  on  gra\-el  base. . . . 

100  sq.yd.  asphalt  repaving  on  concrete  base 

100  duct  ft.  terra-cotta  conduits 

100  lin.ft.  moving  and  relaying  gas  or  water  mains. . 

100  boxes  new  curb  stop  boxes  or  vent  boxes 

Force  account 


"Walsh  &  Sons.  Inc.,  Philadelphia;  (F)  Carl  R.  Camp,  Philadel- 
phia: (G)  Robert  Lombardi,  Philadelphia;  (H)  William  A. 
Mundv,  Philadelphia;  (I)  Peoples  Bros,.  Inc..  Philadelphia; 
(J)  Philadelphia  Paving  Co.,  Philadelphia;  (K)  F.  T.  Buckius. 
Jr.,  Philadelphia;  (L)  James  D.  Dorney,  Philadelphia.  The 
item  bids  were  as  follows: 


A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

$26,400 

$17,700 

$30,415 

$19,100 

$33,300 

823.511 

$27,000 

$31,536 

$18,499 

$27,875 

$28,825 

$26,990 

1   50 

1  00 

3.00 

1.65 

2.00 

1   00 

.50 

3  00 

2  00 

2  00 

3.50 

2  95 

4  00 

6.00 

7.50 

7.00 

6.00 

8.00 

2.00 

7.00 

6.00 

7.00 

6.50 

5  60 

,10 

.20 

.35 

.15 

.25 

.22 

.40 

1,50 

.50 

.60 

.30 

.47 

10  00 

12  00 

15.00 

11.00 

10  00 

8.00 

4  00 

15  00 

20  00 

15  00 

10.00 

14  00 

3  00 

6.00 

9.00 

5.50 

4 .  75 

6  00 

2  00 

8  00 

4  00 

7.00 

5.50 

5  20 

00  00 

50  00 

40  00 

50  00 

45  00 

70.00 

40  00 

60.00 

60  00 

65.00 

60.00 

40  00 

04 

.05 

.15 

.045 

04 

04 

.04 

.07 

.05 

.06 

.07 

.05 

04 

.05 

.25 

.04 

04 

.04 

04 

.05 

.08 

.06 

.05 

.045 

,20 

.20 

1.50 

.30 

.30 

.25 

40 

.50 

.30 

.40 

.20 

.40 

.30 

.80 

1.75 

.40 

.45 

.40 

.40 

.55 

.40 

.65 

.30 

.45 

.40 

1  00 

2.50 

.50 

.50 

.65 

.50 

.60 

1,00 

80 

.40 

.50 

.75 

1.20 

3.00 

.75 

.75 

1.00 

.75 

.85 

1.50 

1    10 

.60 

.70 

1,50 

1.00 

2.25 

2  50 

2.00 

2  25 

,50 

2  ,50 

4.00 

3.00 

1.00 

2.60 

1  00 

1.00 

2.20 

2.00 

2.00 

1.00 

1  00 

3  00 

4  00 

1.50 

1.00 

2.10 

5,00 

9.00 

25.00 

15  00 

20  00 

50  00 

5,00 

35  00 

40  00 

50  00 

5.00 

16.00 

40,00 

85  00 

75.00 

70  00 

35  00 

125,00 

5  00 

150  00 

100  00 

60.00 

5.00 

65.00 

65  00 

80.00 

50.00 

90  00 

75  00 

70.00 

5  00 

150  00 

100  00 

100  00 

5.00 

75.00 

10,00 

9.00 

20.00 

12.00 

6  00 

10  00 

5  00 

SOO 

6  00 

7  00 

1.00 

16.00 

,60 

1.00 

.95 

,80 

,85 

1.00 

.75 

1   00 

.80 

.85 

.30 

.70 

.10 

.15 

.75 

.25 

.15 

00 

,10 

.25 

.25 

.20 

.10 

.25 

.50 

.60 

2.70 

,60 

.45 

.90 

.40 

.90 

.75 

1.00 

.20 

.45 

1.50 

1.25 

2.25 

1,50 

1.35 

1   .10 

.40 

.90 

1.35 

1   35 

3.00 

1.45 

.20 

.50 

3.60 

.45 

.35 

2, 10 

.15 

.50 

.40 

.60 

.40 

.48 

1.00 

1.00 

2  70 

2.10 

2.00 

3  00 

2  25 

3.50 

3  00 

2.00 

2.50 

2.30 

.15 

.20 

.50 

20 

.10 

.25 

.25 

1   25 

.10 

.30 

.25 

.30 

.50 

1   00 

3  50 

2  00 

2  00 

1   60 

1  00 

4  00 

.55 

1   50 

1  00 

2.90 

.50 

2  .50 

3  00 

60 

45 

25 

1.00 

.50 

1  00 

5  00 

1  00 

.45 

30% 

15% 

10% 

15% 

10% 

15% 

15% 

10% 

12% 

20% 

5% 

10% 

Extended  totals. 


0,910    $23,870    $39,770    $25,415    $38,780    $30,596    $29,705    $42,126    $26,909    $36,155    $33,290    $33,793 


.Marcli  0,  IDlfi 


K  N  (i  I  N  I-:  J-:  RING     N  E  W  S 


15.' 


I 


The  Bnrrett  Co. — Tt  is  announced  that  the  American  Coal 
Products  Co..  well  known  in  connection  with  the  sale  of  sul- 
phate of  ammonia,  and  parent  oreanization  of  the  even  more 
widely  known  Barrett  Manufacturins  Co.,  has  decided  to  unite 
the  good-will  and  liish  reputation  of  both  concerns  under  the 
name  of  "The  Barrett  Co."  The  fact  that  all  the  roofing, 
waterproofing  and  Iniildin-.^  niatcrial.s,  as  well  as  coal  tar.  oils. 
chemicals  and  similar  ijroducts  are  made  and  widely  adver- 
tise] in  the  name  of  the  Barrett  M.uuifacturinK  Co.,  has  .idiled 
immensely  to  the  Kood  will  attached  to  the  name,  which  in- 
crease has  not  been  connected  in  the  mind  of  the  general 
public  with  the  securities  of  the  American  Coal  Products  Co., 
although  this  concern  owns  the  stock  of  the  Barrett  Manu- 
facturing Co.  Tile  new  company  will  have  the  same  amount 
of  stock  as  the  American  Coal  Products  Co.,  and  thi;  cliaiige 
of  name  will  bo  accomplished  by  exchanging  all  outstanding 
certificates  share  for  share.  The  commercial  dealings  of  the 
American  Coal  Products  Co.  include  the  disposal  of  ammonia, 
more  especially  sulphate  of  ammonia,  which  enters  largely 
into  the  composition  of  commercial  fertilizers  and  is  highly 
approved  as  a  standard  carrier  of  nitrogen.  These  transac- 
tions will  be  carried  on  by  the  same  personnel  in  the  name 
of  "The  Barrett  Co.,  Ammonia  Sales  Agency  Department." 
The  Agricultural  Department,  which  has  carried  on  propa- 
ganda for  the  use  of  sulphate  of  ammonia  as  a  fertilizer, 
will  continues  as  a  department  of  The  Barrett  Co.  The  offices 
of  the  company  are  at  17  Battery  PI.,  New  York,  N.  Y. 

The  Soherzer  Kolliuf;  lAtt  Bridge  Co.,  Chicago,  III.,  an- 
nounces that  following  the  death  of  Albert  H.  Scherzer, 
Pres.,  the  entire  stock  of  the  company  has  been  purchased 
by  a  syndicate  of  officials  of  the  company  who  have  been 
connected  with  the  business  from  its  inception.  There  will 
be  no  change  in  the  personnel  of  the  organization,  Mr. 
Scherzer  having  taken  no  active  part  in  the  affairs  of  the 
company  for  several  years. 


Benlon  Hopklnn,  representing  Samuel  Austin  &  Son  Co., 
Kngr.  and  Builder,  Cleveland.  Ohio,  and  the  Morgan  Engineer- 
ing Co.,  Alliance,  Ohio,  has  sailed  for  Russia  to  open   the  way 

TOP      tllf^      ^'/ifl  w  t  fli^t  i  jin      r^f     n       i.*..i».^      ^.r      ^  ..  t  ..  ...  ,.l.  :  I  »      ..1 •..  ml 


The   CoMt  of   Street   I'avluK   in    .\mMterdaiii   as   reported    by 

the  Daily  Consular  Reports  was  about  12,250,000  florins 
(nearly  $5,000,000).  The  cobblestone  paving  covers  1.100. 000 
sq.m.  (1  sq.m.  =  1.19G  sq.yd.),  costing  5  florins  ($2.01)  per 
square  meter;  brick  paving.  2,750,0<ii)  s(|.m.,  costing  2  florins 
($0.S0)  per  square  meter;  asphalt,  111,000  sci.m.,  costing  0.20 
florins  ($2.49)  per  siiuare  meter;  and  wooden  blocks,  38,000 
sq.m.,  costing  12  florins  ($4.S2)  per  square  meter.  Besides, 
there  are  26,000  sq.m.  of  asphalt  footways,  costing  3  florins 
($1.21)   per  square  meter. 

The  Dayton  MorKan  KngineerInK  ^'o-  has  recently  been  in- 
corporated under  the  laws  of  Ohio,  with  headquarters  at 
Dayton,  and  the  following  officers:  Arthur  E.  Morgan,  Pres.; 
D.  L.  Hidinger,  Vice-Pres. ;  C.  A.  Bock,  Secy.;  S.  B.  Hutton, 
Asst.  .Secy.,  and  N.  H.  Sayford,  Treas.  This  corporation  will 
cooperate  with  the  Memphis  Co.  as  "The  Morgan  Kngineering 
Companies,"  and  the  two  organizations  will  continue  to  spe- 
cialize in  flood  prevention,  drainage  and  reclamation  engi- 
neering. Officers  are  same  in  both  organizations  except  that 
S.  B.  Hutton  is  Secretary  of  the  Memphis  Co.  Mr.  Morgan 
will  continue  as  Chief  Engineer  of  the  Miami  Conservancy 
District. 


BARGI-:    CAN.\L    WORK,    .\I-BANV,    N.   Y. 
Contraet   .\o.  21-A 

Bids  were  received  by  W.  W.  Wotherspoon.  State  Supt.  Pub.        ter;     (E)    Walsh    Construction    Co.,    Davenport,  Iowa;     (F)    P. 

Wks.,    Albany,    Feb.    1,    for    Barge    Canal    Work,    Contract   No.        McGovern   &   Co.,    1    Madison   Ave.,    New    York;  (G)    Larkin    & 

21-A  from  (A)  Engineer's  Estimate;  (B)  E.  W.  Foley  Con-  Sangster,  Buffalo;  (H)  Cleveland  &  Sons  Co.,  Brockport;  (I) 
tracting  Corporation,  71  Wall  St.,  New  York;  (C)  H.  S.  Ker-  Scott  Bros.,  Rome;  (.1)  F.  J.  Mumm  Contracting  Co.,  Buffalo, 
baugh,  Inc.,  Buffalo;   (D)   I.  M.  Ludington's  Sons,  Inc.,  Roches-        The  item  bids  were  as  follows: 

A              I!              C              D              K  F              G  H               I 

Clearing  aump  sum) $100  00  $100  00  $100.00  $100  00  $100  00  $100  00  $100.00  $100  00  $100  00 

401,000  cu.vd.  exc-ivation 84            .92            .9.5              H'.ii        1  Art  1.08            .9(1  .94            .97 

12  M  ft.  b.m.  sheeting  and  bracing 55  00       50.00       50.00       55  00       .50.00  .52.00       .50  00  .50.00       50.00 

24,900  sq.ft.  channeling 55            .55            .50            .40            .75  ..55              .58  ..50            .50 

880  cu. yd.  forming  embankment 18           .15           .15           .15           .15  .15           .15  .15           .10 

520  cu.yd.  lining 1.75          1.50          1   .50          1.40          1.50  1.50          1   .50  1.50          1.40 

3  M  ft.  b.m.  sawed  lumber 60.00       55.00       .55  00       55.00       55.00  .55.00       55.00  55.00       50.00 

1,820  cu.yd.  second-class  concrete 7.80         9  00         7  00         7.50         9.00  8  00         7.50  8.00         6  00 

100  cu.yd.  dry  retaining  wall  including  coping 2.50         2.50         3.00         2.50         2.50  2.50         2.50  2.50         2  00 

.525  cu.vd.  rubble  masonry 4.90         5.00          6.00         4.50         5.00  5  00         5  00  5.00         4  75 

4,600  cu.yd.  rock  spoil  protection 90          1.10          100          1.00          1.50  lOO            .80  1.00            .55 

265  sq.yd.  cobblestone  paving 1.30          1.35          1.25          1.25          1.75  1   2.5          1   25  1.25          105 

105  cu.yd.  fourth-class  rip-rap 2.10         2.00         2.00         2  00         2.00  2  00          1.50  2.00          2  00 

360  cu.yd.  fourth-class  grouted  rip-rap 4.50         4.75         4  00         4  00         5.00  4.00         4  00  4.00         3.75 

2,.500  lb.  structural  steel 05            .00              05            05            .05  .05            05  .05            .06 

3,260  lb.  metal  reinforcement 04            .04            .035            04            .05  .035            04  .035          .04 

1,000  lb.  furnishing  metal  in  guard  gates,  f.o.b.  ears  Rochester 05           .04            .04            .04            .00  04            .04  .04           .04 

27,390  lb.  transporting,  erecting  and  pointing  metal  in  guard  gates Oli         .OIJ           OIJ          .016         .02J  Oli          Ol  i  .OIJ          .015 

180  lb.  iron  castings,  plain 04            .04            .035           -035            04  .0.35          .035  .O.'JS          .035 

30  post  transporting,  placing  and  pointing  snubbing  posts 2.50         2.50         2. ,50         2  .50         3  00  2  .50         2. .50  2  .50         2.00 

675  lin.ft.  wooden  fence 35            .36            ..30            ..30              .50  .30            .30  .30            .25 

9.30  lin. ft.  drilling  bolt  holes  in  rock 50            .60            .60            ..50            .75  .60              iiO  .60            ..50 

10  cu. ft.  chipping  concrete 2.75         2.50         2.50         2.50         3.00  2.50         2.50  2  50         2.50 

Cofferdams,  pumping,  bailing  and  draining  (lump  «uiii) 12,000      17,500      18,000      15,000      15,000  18,000      17,000  15,000      14.000 

Extended  totals .    -  $.389,414  $4.30.124  Si:!7,. 505  $3Sl,!t2S  $617,725  ?4'.)2, 125  .S441, 885  $431,740  $436,524 

^iiiiiiminiimininiiiiiiiiiiiiiiniiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiMiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiNiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 


Contracts  to  Be  Let 

Rate:     $2.40  per  inch  per  insertior 
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Bids  received  until  Mar.  :iO,  1916. 

Sewage  Treatment  Plant 

I>al;ewood,  Ohio. 

Sealed  proposals  will  be  received  at 
the  office  of  the  Director  of  Public 
Works,  City  Hall,  Lakewood,  Ohio,  until 
twelve  o'clock  noon.  Central  Standard 
time,  on  the  thirtieth  day  of  March,  1916. 
and  then  publicly  opened  and  read,  for 
the  construction  of  a  Sewage  Treatment 
Plant. 

The  work  to  be  done  includes  the  con- 
struction of  concrete  screen  and  grit 
chambers,  concrete  sedimentation  tanks, 
concrete  channels,  sludge  drying  beds, 
industrial  equipment,  screen  house,  pump 
house  and  pumping  equipment,  dikes,  and 
all  appurtenances. 

Bids  will  be  made  upon  the  work  as  a 
whole,  and  must  be  made  in  accordance 
with  the  plans  and  specifications  on  file 
in  the  office  of  the  Director  of  Public 
Works. 

Copies    of    the    plans,    proposal,    forms. 


specifications  and  form  of  bonds  and 
contract  can  be  seen  at  the  office  of  the 
City  Engineer,  City  Hall,  Lakewood, 
Ohio,  or  at  the  office  of  the  Consulting 
Engineer,  R.  Winthrop  I'ratt,  Hippo- 
drome Building,  Cleveland,  Ohio;  or  may 
be  obtained  by  prospective  bidders  upon 
depositing  Twenty  ($20.00)  Dollars, 
which  sum  will  be  refunded  on  return  of 
the  plans  and  specifications  within  ten 
(10)  days  after  the  contract  has  been 
awarded,  if  same  are  in  good  condition 
when  returned.  Extra  copies  of  the 
specifications  may  be  obtained  from  the 
City  Engineer  or  the  Consulting  Engi- 
neer upon  payment  of  Two  ($2.00)  Dol- 
lars for  each  copy,  which  sum  will  be 
refunded  if  returned  copies  are  in  good 
condition. 

Each  proposal  shall  contain  the  full 
name  of  every  person,  firm  or  corpora- 
tion interested  in  the  same  and  shall  be 
accompanied  by  a  certified  check  for  ten 
(10)  per  cent,  of  the  amount  of  proposal 
or  by  a  bond  for  the  same  amount,  with 


I  n  III  inn  nil 


l£ 


surety    or    sureties    satisfactory    to    the 
Director  of  Public  Works. 

The  contract  bond  will  be  for  fifty  (50) 
per  cent,   of  the  amount  of  the   contract. 

Bidders  may  submit  alternate  pro- 
posals for  constructing  sedimentation 
tanks  in  accordance  with  their  own  de- 
signs, and  such  proposals  must  be  ac- 
companied by  a  statement  explaining: 
the  theory  of  design  and  reasons  to  show 
that  such  tanks  would  be  as  efficient  as 
thosec  ailed  for  by  the  plans  prepared 
by  the  City  of  Lakewood.  Bids  on  alter- 
nate designs  of  tanks  must  be  on  the  unit 
price  basis  for  all  materials  entering: 
into  the  construction  of  such  tanks. 

The  City  reserves  the  right  to  reject 
any  or  all  bids,  waive  any  informalities 
in  the  bids  received,  and  to  accept  any 
bid  which  it  deems  most  favorable  to 
the  City  of  Lakewood,  Ohio. 

THE  CITY  OF  LAKEWOOD,  OHIO. 
By  N.   C.   COTABISH, 
Director  of  Public  Works. 
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Uids  rcoolvod   until    Mar.   liS.    I'.llfi. 

Steel  llifthway  Bridfte 

THE  SANITAKV   DlSl'KK'T  OK  flllCACd 
TO   roNTUAl'TOUH 

Seali'il  i)ropo8nls,  ondorscil  "rroposal 
for  •'Kifi'tlon  of  Hurr  Oak  Avi'iuic 
HrlilKO,"  will  l>p  rooclved  by  the  Clerk  of 
the  Sanitary  Ulstrlct  of  (MilcuKO  at  tho 
olUoo  of  saiil  District.  Uooiii  TOO,  No.  'J  10 
South  l^Uchi^;an  Av<m\uc.  ChlcaKo,  Illinois, 
until  12  M.,  standard  time,  on  Thursday, 
March  23,  1916,  and  will  be  publicly 
opened  by  the  Board  of  Trustees  of  said 
Sanitary  District  at  ii  nioctlnpr  to  be  held 
on  that  day.  or  at  the  llist  meeting  there- 
after. 

The  work  for  which  said  tenders  are 
invited  consists  of  the  erection  and  com- 
pletion of  the  superstructure,  includinK 
the  reinforced-concrete  lloor,  of  the  steel 
highway  bridge  across  the  Calumet-Sag 
Channel  of  the  Sanitary  District  of  Chi- 
cago, on  the  line  of  Burr  Oak  Avenue, 
situated  in  the  Township  of  Worth, 
County  of  Cook.  State  of  Illinois.  The 
superstructure  steel  for  said  bridge  will 
be  furnished  by  the  said  Sanitary  Dis- 
trict and  weighs  two  hundred  eighty 
(280)  tons,  more  or  less. 

A  deposit  of  Five  Hundred  Dollars 
($500.00)   is  required  with  each  proposal. 

All  proposals  must  be  made  upon 
blank  forms  of  proposal  furnished  by  said 
Sanitary  District,  and  shall  be  made  in 
accordance  with  and  to  conform  to  all 
the  terms  and  conditions  set  forth  in 
"Requirements  for  Bidding  and  Instruc- 
tions to  Bidders"  attached  thereto. 

Form  of  proposal,  contract,  specifica- 
tions and  plans  may  be  obtained  upon 
application  at  the  office  of  said  Sanitary 
District.  A  deposit  of  Five  Dollars  ($.5.00) 
will  be  required  for  each  set  of  plans  and 
specifications  taken  out.  Said  sum  of 
Five  Dollars  ($5.00)  so  deposited  will  be 
refunded  by  said  Sanitary  District  upon 
the  return  of  said  plans  and  specifica- 
tions to  said  Sanitary  District  in  good 
condition,  provided  same  are  returned 
within  fifteen  (15)  days  after  the  date 
on  wliich   said   proposals   are   opened. 

The    Board    of    Trustees    of    said    San- 
itary   District    reserves    the    right   to    re- 
ject any  or  all  proposals. 
THE  SANITARY  DISTRICT  OF  CHICAGO 
By  JOHN  McGILLEN,  Clerk. 

Chicago,    March    9.   1916. 


Bids  received  until   War.    21.   1916. 

Buildings 

Sealed  Bids  will  be  received  by  the 
Board  of  Water  Supply,  at  its  offices, 
tweniy-second  floor,  Municipal  Building, 
Park  Row,  Centre  and  Chambers  Streets, 
New  York  City,  until  11  A.M.,  on  Tuesday, 
March  21.  1916,  for  Contract  120,  for  the 
construction  of  a  granite  building  for 
the  Hudson  Drainage  chamber  and  a 
brick  and  concrete-stone  building  for  the 
Croton  Lake  Drainage  chamber.  The 
larger  one  of  the  buildings  will  be,  ap- 
proximately, 58  feet  by  58  feet  by  50  feet 
and  the  other  will  be  somewhat  smaller. 
The    work    is    located    in    the    towns    of 


[••l.MliUlll.     Dutclii'HH     County,     and     Vork- 
tinvii.    West  Chester  county,   New    Vork. 

.\1  I  hi'  above  place  and  time  the  bids 
will  !)(■  publicly  opened  and  rend,  r.iiii- 
phletH  containing  Information  for  bid- 
ders, aiKl  contract  drawings  can  be  ob- 
tained at  the  above  address,  at  the  ofllce 
of  the  Secretary,  by  depositing  the  sum 
of  ten  dollars  ($10)  In  cash  or  Its  ecjulv- 
alent  for  each  i)amphlet.  For  further 
particulars  apply  to  the  olllce  of  the 
I'rinclpjil  Assistant  Engineer  at  the 
above  address. 

CHARLES    STRAUSS,    President, 
CHARLES   N.   CHADWICK, 
JOHN  F.  CALVIN. 
Commissioners  of  the    Hoard   of  Water 
Supply. 
OEORGE  FEATHEKSTONE.  Secretary. 


Bids  received  until  Apr.   6.  1916. 

Bridge  Construction 

Bridgeport,  Conn. 
Sealed  proposals  will  be  received  at 
the  office  of  the  Board  of  Contract  and 
Supply,  in  the  City  Hall,  up  to  12  noon, 
April  6,  1916,  at  which  time  they  will  be 
publicly  opened  and  read,  for  the  con- 
struction of  the  substructure,  superstruc- 
ture and  approaches  for  the  proposed 
Grand  St.  Bridge  over  Pequonnock 
River.  This  Proposal  shall  be  marked 
"Proposal  for  Grand  St.  Bridge."  Also 
for  the  removal  of  old  Bridge  and  con- 
structing new  substructure  and  super- 
structure at  East  Washington  Ave.  over 
Pequonnock  River.  This  Proposal  to  be 
marked  "Proposal  for  East  Washington 
Ave.  Bridge." 

Contractors  may  submit  one  bid  cover- 
ing both  bridges,  but  must  state  therein 
the  amount  chargeable  to  each  Bridge. 

The  Commission  reserves  the  right  to 
let  each  bridge  separately  if  they  so  de- 
sire, also  the  right  to  reject  any  or  all 
proposals.  All  proposals  not  conforming 
to  the  proposal  blanks  shall  be  rejected. 
Plans  may  be  had  by  addressing  Mr. 
J.  B.  Strauss,  Consulting  Engineer.  104 
S.  Michigan  Ave.,  Chicago.  111.,  enclosing 
certified  check  for  $25,  $20  of  which  will 
be  refunded  if  plans  are  returned.  The 
remainder  shall  be  retained  as  cost  of 
printing  plans.  A  set  of  plans  will  be 
on  file,  for  reference  only,  at  the  Office 
of  the  Board  of  Contract  and  Supply. 

Signed, 
E.  WASH.  AVE.  BRIDGE,  BRIDGEPORT, 

C.   B.   WILSON,   Chairman, 

WILLIAM  E.  PRIMROSE, 

MAURITZ  OLSON, 

DANIEL   E.   WALKER, 

PATRICK  H.   BRADY. 
GRAND      ST.      BRIDGE,      BRIDGEPORT, 

MAYOR  C.  B.  W^ILSON,  Chairman. 

HOWARD   S.  CHALLENGER, 

MALCOLM   Mac   FAYDEN, 

JOHN  O'CONNELL, 

JOHN  F.  BRADY, 

C.   H.    POLAND, 
Secretary  both  Commission. 
J.  B.  STRAUSS,  Consulting  Engineer, 
Chicago,   III. 


HldH   received   until   Mar.    28,   1916. 

State  Highway  Work 

.Notice  to  ('untractois:  .State  of  New 
York.  Olllce  of  the  State  CommlsHlon  of 
Illghwiiys,  Alb.'iny,  N.  Y. — Pursuant  to 
the  i)rovlslonH  of  Ch;ii)ler  30,  LawH  of 
1909,  as  amended  by  (Chapter  646,  Laws  of 
1911,  and  Chapter  SO,  Laws  of  1913,  sealed 
proposals  will  be  received  by  the  under- 
signed at  the  office  of  the  State  Commls- 
Hlon  of  Highways,  55  Lancaster  .Street, 
Albany,  N.  Y.,  at  1  o'clock  P.M.  on  Tues- 
day. March  2Xth,  1916,  for  furnishing  and 
delivering  bituminous  materials  "A,"  "T" 
iind  cold  patch  asphaltic  emulsion  In  the 
differcmt  counties  comprising  Divisions 
Nos.  I,  2,  3,  4,  5,  6.  7.  8  and  9,  Bituminous 
Material  Contracts  Nos.  1  to  25,  Inclusive. 
Tables  and  specifications  showing  the 
ai)i)roximate  quantities  may  be  seen  and 
obtained  at  the  office  of  the  Commission 
in  Albany,  N.  Y.  The  special  attention  of 
bidders  is  called  to  the  fact  that  separate 
proposals  will  be  received  for  each  Di- 
vision for  furnishing  and  delivering  bit- 
uminous materials  "A,"  "T"  and  cold 
l)atch  asphaltic  emulsion  as  designated 
in  detail  by  Divisions  on  tables  prepared 
for  that   purpose. 

Each  proposal  must  be  accompanied  by 
a  draft  or  certified  check  issued  by  a  Na- 
tional or  State  Bank  in  good  credit  with- 
in the  State  and  payable  at  sight  to  the 
order  of  the  State  Commission  of  High- 
ways, for  an  amount  equal  to  at  least  5 
per  centum  of  the  amount  of  the  pro- 
posal which  such  draft  or  check  accom- 
panies. This  draft  or  check  will  be  held 
by  the  Commission  until  the  contract  is 
executed,  and  the  bond  is  filed. 

The  successful  bidder  on  each  proposal 
will  be  required  to  give  a  bond  for  50 
per  centum  of  the  amount  of  the  con- 
tract, such  bond  to  be  executed  by  a 
Surety  Company  to  be  approved  by  the 
Commission.  The  bond  is  for  the  pur- 
pose of  insuring  the  delivering  of  the 
bituminous  material  as  called  for  by  the 
Commission. 

The  right  is  reserved  to  reject  any  or 
all  bids.  EDWIN  DUPFEY, 

I.  J.  MORRIS,  Commissioner. 

Secretary. 


Bids  received   until  Mar.   24,   1916. 

Street  Cleaning  Bids 

Wilkes-Barre,    Pa. 

Sealed  Bids  will  be  received  until  12 
o'clock  Noon,  Friday,  March  24,  1916,  by 
Fred  H.  Gates,  City  Clerk,  Wilkes-Barre, 
Pennsylvania,  for  furnishing  all  labor 
and  appliances  and  cleaning  forty-five 
miles  of  paved  streets  in  the  City  of 
Wilkes-Barre.  Bidding  bond  and  certi- 
fied check  required.  Specifications  and 
bidding  blanks  will  be  furnished  upon 
application  to  Fred  H.  Gates,  and  all 
bids  should  be  plainly  endorsed  "Bids  for 
Street  Cleaning"  and  addressed  to  Fred 
H.  Gates,  City  Clerk.  The  City  Council 
reserves  the  right  to  reject  any  or  all 
bids  received. 

MARTIN  C.  MURRAY, 
Superintendent     of     the     Department     of 

Streets   &   Public   Improvements. 


March  IG,  1016 
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nAIIAVAVS — STF.AM    AXU   KLKCTRIC 
I>ro|ioMr<l  A\'ork 

Maine — Maine  Central  R.H.  contemplates  enlarRlng  yards 
at  Waterville  and  extendinK  line  from  SkowheRan  to  Nor- 
ridgewock.     B.  T.  WheeUr,   I>ortland.   Maine,  Ch.   EnRr. 

Rhode  iNland — New  York,  New  Haven  &  Hartford  R.R. 
plans  to  improve  freight  yards  at  Providence  at  estimated 
cost  of  $2,000,000,  which  includes  new  freight  house  on  West 
Exchange  St.,  estimated  to  cost  $700,000.  Edward  Cagel, 
New  Haven,  Conn.,  Ch.  EiiRr. 

New  York — International  Railway  Co.  plans  to  extend 
Skellen  Mreet  Line  to  Wickwire  plant,  Tonowanda.  J.  C. 
Sheldon,   Buffalo,    Pur.   Agt. 

New  York — Orange  County  Traction  Co.  applied  to  Council 
for  franchise  to  extend  lines  through  Lake  St.  from  Broadway 
to  point  opposite  Newburgh  Bleacherv,  Newburgh.  .Nicholas 
Treshman,    Newburgh,    Ch.    Engr. 

New  Jersey — .Surveys  being  made  for  2nd  track  from  Pa- 
vonia  to  Mt.  Holly  for  Pennsylvania  R.R.  A.  C.  Shand,  Phila- 
delphia.   Penti.,    Ch.    Engr. 

New  Jersey — Pennsylvania  R.R.  acquired  tract  of  10  acres 
in  Greenville  section  of  Jersey  Citv  for  extension  of  freight 
yards  and  trackage.  A.  C.  Shand,  Philadelphia,  Penn.,  Ch. 
Engr. 

Pennsylvania — Cornwall  &  Lebanon  R.R.  will  double-track 
main  line  through  yards  into  station  froiji  Forge  to  9th  St.  at 
Lebanon.   A.   D.   Smith,   Lebanon,   Pres.   and   C.cn.   Supt. 

Pennsylvania — I'ittsburgh  &  Shawmut  R.R.  plans  to  extend 
line  from  Cadogan  to  Freeport.  W.  AV.  Henshov,  Kittanning, 
Ch.  Engr. 

Pennsylvania — Buffalo,  Rochester  &  Pittsburgh  R.R.  con- 
templates additional  tracks  in  Dubois.  E.  F.  Robinson, 
Rochester,    N.    Y..    Ch.    Engr. 

Pennsylvania — Plans  of  Perkiomen  Valley  Traction  Co.  ac- 
cepted by  State  Highway  Department  for  line  from  College- 
Ville    to    Schwenkville.      James    L.    Wolcott,    Dover,    Del.,    Pres. 

North  Carolina — Kinston  &  Snowhill  R.R.  plans  to  extend 
line  from  Snowhill  to  Walstonburg,  about  12  mi.,  or  from 
Snowhill  to  Stantonsburg.  about  17  mi.  Norfolk  Southern  R.R., 
interested.  F.  L.  N'icholson,  Norfolk,  Va.,  Ch.  Engr.,  Norfolk 
Southern  R.R. 

North  Carolina — Preliminary  surveys  made  for  7  mi.  of 
main  logging  railroad  for  Moltz  Lumber  Co.,  Lake  Toxaway, 
from  Southern  Ry.  at  Lake  Toxawav  to  timber  lands  Iving 
northwest.      R.    S.   Brown,   321    Legal    Bldg.,   Asheville,   Engr. 

Georgia — Central  of  Georgia  Ry.  plans  to  install  electric 
block  system  on  .Atlanta  Division  from  Macon  to  Atlanta. 
Estimated  cost,  $250,000.     C.  K.  Lawrence,  Savannah,  Ch.  Engr. 

Georgria — Seaboard  Air  Line  R.v.  contemplates  line  from 
Columbus,  Ga.,  to  Anniston,  Ala.  AV.  D.  Faucette,  Norfolk,  Va., 
Ch.  Engr. 

Florida — Tampa  Northern  Railroad  Co.  plans  to  extend  line 
from  Brooksville  north  to  Inverness.  W.  D.  Faucette,  Norfolk, 
Va.,   Ch.   Engr. 

Alabama — Chattahoochee  Valley  Ry.  plans  line  from  pres- 
ent terminal  at  Jester,  Ala.,  south  to  connect  with  Colum- 
bus-Birmingham Division  of  Central  of  Georgia  Ry.  at  point 
near  Columbus,   Ga.      J.   T.   Barker,   West   Point,   Ga..   Gen.   Mgr. 

Alabama — Bids  will  soon  be  received  for  21  mi.  of  double 
track  by  Alabama  Great  Southern  R.R.  from  Ft.  Pavne  to 
Flanders.  C.  Dougherty,  Cincinnati,  Ohio,  Ch.  Engr.  "  Noted 
Sept.    9. 

Mis.sissippi — Yazoo  &  Mississippi  Valley  R.R.  contemplates 
expenditure  of  $500,000  to  raise  tracks  near  Vicksburg  so  that 
they  will  be  above  overflow  of  river.  A.  H.  Egan,  Memphis, 
Tenn.,   Gen.   Supt. 

Ohio — Pennsylvania  Lines  West  of  Pittsburgh  contemplates 
4-track  system  through  Niles.  Thomas  Rodd,  Pittsburgh, 
Penn.,  Ch.   Engr. 

Ohio — Pennsylvania  Lines  West  of  Pittsburgh  plans  to 
third-track  Bridge  St.,  Ashtabula.  Thomas  Rodd,  Pittsburgh, 
Penn.,  Ch.  Engr. 

Ohio — Press  reports  state  W^heeling  &  Lake  Erie  R.R. 
secured  site  for  yard  for  switching  purposes  east  of  Waco. 
W.   L.   Rohbock,   Cleveland,   Ch.   Engr. 

Indiana — Charles  Jordon,  Chn.  of  Electric  Ry.  Com.  of 
Commercial  Club.  Richmond,  interested  in  construction  of  sys- 
tem of  electric  railways  from  Chicago,  111.,  south  to  Richmond, 
Ind. 

Indiana- — Board  of  Public  Works  adopted  resolution  pro- 
viding for  constructing  additional  street-car  tracks  by  Indian- 
apolis Traction  and  Terminal  Co.  in  southern  section  of 
Indianapolis.  Robert  1.  Todd,  Indianapolis,  Pres.  and  Gen. 
Mgr. 

Michi«;an — Boyne  City,  Gaylord  &  Alpena  Railway  Co. 
granted  permission  to  construct  and  operate  railway  across 
and  upon  certain  streets  in  Alpena.  M.  D.  Gates,  Boyne, 
Ch.    Engr. 

MIchiK'an — Detroit,  Bay  City  &  Western  R.R.  contemplates 
extending  line  from  Bay  City  to  Port  Huron.  William  N. 
Boyd,  Bay  City,  Ch.  Engr. 

Michigan — Michigan  Railway  Co.  contemplates  extending 
line  from  Owosso  to  Flint  or  from  Owosso  to  Saginaw.  H.  S. 
Sanderson.   Jackson,   Ch.    Engr. 


Michiican — Benton  Harbor-St.  Joe  Railway  and  Light  Co. 
plans  line  from  W'atervllet  to  Hartford.  H.  C.  Mason,  Benton 
Harbor,   Gen.   Mgr. 

MIchlKan — Detroit  &  Port  Huron  Shore  Line  Rv.  applied 
for  franchise  to  double-track  line  from  Mt.  Clemens  to  Detroit. 
F.  W.  Brooks.  12  Woodward  Ave.,  Detroit,  Vice-Pres.  and 
Gen.    Mgr. 

MIehiKan — Houghton  County  Traction  Co.  contemplates 
extending  line  from  Hancock  to  Dollar  Bay.  Gardner  Rogers, 
Houghton,    Mgr. 

Michigan — Manistee  Railway  Co.  contemplates  extending 
lines  in  Manistee.     C.  S.  Kressler,  Manistee,  Gen.   Mgr. 

MiehiKan — Michigan  Railway  Co.  will  extend  Franklin 
.\ve.  line  in  Lansing  In  spring.  H.  S.  Sanderson,  Jackson,  Ch. 
Engr. 

Illinois — Aurora,  Elgin  &  Chicago  R.R.  plans  line  from 
Maywood  Speedway  course  to  Franklin  Park,  through  west 
end  of  Maywood,  east  end  of  Bellewood  and  through  Melrose 
Park  to  Franklin  Park.     C.  J.  Jones,  Aurora,  Ch.  Engr. 

Illinois — Illinois  Traction  System  contemplates  line  from 
Champaign  to  Bloomington,  50  mi.  H.  J.  Vance,  Peoria,  Pur. 
Agt. 

Illinois — Galesburg  Railway,  Lighting  and  Power  Co.  plans 
expenditure  of  $225,000  for  improving  line  in  Galesburg.  H. 
E.  Chubbuck,   Peoria,  Gen.   Mgr. 

AVisconsin — Janesville  &  Madison  Traction  Co.  plans  line 
from  Janesville  to  I'ortage,  via  Madison.  J.  E.  Jones,  Port- 
ag<>,  interested. 

Kansas — -Arkansas  Valley  Interurban  Railway  Co.  plans 
to  extend  line  from  McPherson  to  Salina.  C.  D.  Bell,  Wichita, 
Ch.  Engr. 

South  Dakota — G.  W.  Adams,  Council  Bluffs,  Iowa,  promot- 
ing construction  of  railway  from  Mitchell  to  Pierre,  S.   D. 

Missouri — Keokuk  &  Hamilton  Power  Co.  interested  in  rail- 
way from  St.  Louis  to  Kansas  Citv  via  St.  Charles,  Mont- 
gomery City.  Fulton,  Columbia  and  Fayette,  250  ml.  Union 
Trust   Co.,   St.   Louis,   Mo.,   also    interested. 

Arkansas — Surveys  being  made  for  line  from  De  Queen. 
Ark.,  to  Broken  Bow.  r)kla.,  for  Texas,  Oklahoma  &  Eastern 
Railroad  Co.     J.  C.  T^eeper,   Broken   Bow,  Okla.,   Ch.   Engr. 

Arkansas — Iron  Mountain  R.R.  plans  expenditure  of  $2,000,- 
000  for  improving  line  in  Arkansas  during  1916.  W.  L.  Cole, 
Keswick,   Calif.,    Gen,    Mgr. 

.Arkansas — Arkansas  Northwestern  Railroad  Co.  plans  to 
Improve  and  extend  line  this  year.  S.  A.  Sutherland,  Benton- 
ville.  Secy,  and  Asst.  Treas. 

Texas — Cleburne  Traction  Co..  recently  incorporated, 
applied  for  charter  to  construct  and  operate  street  railwav 
in  Cleburne.  F.  C.  Gotten.  Ft.  Worth,  and  Lawrence  Hewitt 
and  Daniel   Hewitt.   Cleburne,   interested. 

Texas — Midland  &  Northwestern  Railwav  Co.  plans  rail- 
way from  Midland  to  Seminole,  65  mi.  G.  W.  Thaxter,  Midland, 
Kngr.-in-Charge. 

Oklahoma — Choctaw  Railway  and  Lighting  Co.  plans  to 
improve  line  from  McAlester  to  Hartshorne.  L.  E.  Fisher, 
.St.   Louis.   Mo..   Vice-Pres.   and   Gen.   Mgr. 

Oklahoma — Surveys  completed  for  40  mi.  of  proposed  125 
mi.  railroad  for  La  Kemp  &  Northwestern  Railway  Co.  G.  C. 
AVarlick,   La   Kemp,   Gen.   Mgr. 

Idaho — -Oregon  Short  Line  R.R.  plans  to  extend  line  from 
Godwin  on  Rogerson  Branch,  8  mi.  southeast  of  Twin  Falls 
to  Castleford,  25  mi.  Carl  Stradley,  Salt  Lake  City,  Utah. 
Ch.  Engr. 

I'tah — Denver  &  Rio  Grande  R.R.  plans  railwavs  in  Uinta 
Basin   in  eastern  Utah.     J.  G.  Gwyn,   Denver,   Colo.,   Ch.   Engr. 

Arizona — Press  reports  state  plans  being  considered  for 
electric  railway  from  Tolchaco  into  Oatman  District.  E.  L. 
Mayvew,  Oatman.  interested. 

^VaMhinKton — Preliminary  arrangements  being  made  by 
Lewiston  &  Clarkston  Transit  Co.  to  soon  start  work  on  exten- 
sion  of  line  in  Clarkston.     G.   W.   Burrows.  Vice-Pres.     Noted 

Nov.   4. 

AVashln^ton — Great  Northern  Ry.  plans  an  expenditure  of 
$2,000,000  for  checking  snowslides  and  washouts  in  Cascade 
Mountains.  New  tracks  will  be  laid  and  present  ones  rebal- 
lasted  and  entire  line  from  Leavenworth  to  .Snohomish  will  bo 
protected  by  slide-proof  sheds.  A.  H.  Hogeland,  St.  Paul. 
Minn..   Ch.   Engr. 

\VaMhlnKton — Seattle,  Port  Angeles  &  Western  Rv.  plans 
to  extend  line  from  Port  Angeles  west  to  Twin  River  and 
Deep  Creek  Section.     E.  O.   Reeder,  Seattle,   Ch.   Engr. 

Oreg-on — Klamath  Commercial  Club  interested  in  electric 
railway  from  Malln  to  Klamath  Falls,  via  Poe  Valley  and 
Olene. 

Oregon — Roach  Timber  Co.   contemplates   2   ml.   of  railroad 
from   Sutherlin   to  timberland.     Lumbermans  Engineering  Co 
Portland.    Engr.  '' 

California — Public  TTtilltles  Committee  of  Board  of  Super- 
visors of  Municipal  Railways  of  San  Francisco  voted  to  recom- 
mend setting  aside  of  $275,000  for  construction  of  tracks  and 
overhead  trolley  system  from  Market  St.  entrance  of  Twin 
Peaks  Tunnel  to  junction  of  Sloat  and  Junlpero  Serra  Blvds., 
San  Francisco.     T.  A.  Cashin,  San  Francisco,  Supt. 
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C'ullforiiln— At<'hlM»n.  To|...Uii  &  Simla  I'V'  Uullwiiv  i  <> 
(I'ouHt  Mii.'H)  (iliiiiH  an  rxpciHllI  in  <•  of  $  l,(M)(l.(Mi(l  loi  npiililnw 
tnu'kH,  irphulriK  In  IiIkim  unci  maUliiR  mw  ln»tallal  I<mim  mit.h- 
sltaliMl   \<y    ll.MHiH.      A.   ti.    Wi-llM,    I.om   Anm'lfH,   Ci-n.    Mki'. 

«lii«iirlo  -llunilltoii  Strct'l  Hallway  Co.  will  ii-couHtruct 
trarks  on  1 1.Tklni.T  St.  rroni  giiron  to  l<ocko  St.,  Hamilton,  In 
(tpilnn        Wllllnin   f.    llawkliiH.    Hamilton,   I'h,    Knur. 

llrKUli  (  oliinilihi  H  I'.  ThoinuH  iftulniMl  by  City  Council 
to  picp.iif  plan.s  anil  estimate  <-<iHt  of  oxtondhiK  city  car  Ihu-H 
alonn  ItakiT  St.  Iiom  .loHophlnc  to  Cellar  St.  anil  on  Vernon 
St.  from  Collar  to  JoHeplilne  St..  NelHon.  1<".  C.  Ingram,  Nelwon, 
Ch.  EliKr. 

IlltiM   In   nnd   C'oiitriictii   Awnrdrtl 

Connconciit  -New  York.  New  Haven  *  Hart  for. 1  II  H, 
nwarileil  eontiaet  for  2  aililltlonal  traek.i  anil  uraile  n'llucllon 
work  on  line  from  C.roton  to  Mliiway.  3.1  ml,,  to  LATlllU)!'  .Vt 
SHIO.V.  New   Haven.      Kilwaril  Cianel,   New   Haven,  Ch.    lOiiRr. 

I'tMiiiMTlviiiilii — Cambria  .t  Indiana  U.K.  awariled  contract 
for  1"  mi",  of  line  In  Cambria  County  to  A.  1,.  ANDIOHSON  X- 
HUOS,    INC..   Altoona.      S.    H.   Jencks,    KvensburK,   t'li.    lOnnr. 

I'-lorlilH  -Seaboaril  Air  T.liu'  Uy.  awariieil  contract  to  A.  F 
l,.\Ni:KiiKl>.  VaUlo.sta,  C.a..  for  extending:  line  from  prcHiiil 
termiiui.-i  of  I.ako  Wales  exten.slon  at  Haynard  easterly  to  new 
section  of  Florida  not  served  by  inllroad  facilities.  Noted 
Kel>.    2  1. 

IlIliiolN— Chicago.  BurllnKton  &  Quincy  Kallroad  Co.  will 
build  line  from  Smlthboro  to  Keyesport,  11.42  ml.,  and  from 
Centralla  to  Woodlawn.  12  ml.,  by  company  forces.  T.  E.  Cal- 
vert.  Chlcai;o,  Ch.   Enpr. 

WlNconHin — Wisconsin  Interurban  System  awarded  contract 
for  line  from  Madison  to  Portage,  Prairie  du  Sac,  .lanesville 
nnd  across  Madison  to  JAMKS  STKWAItT  ^-  CO.,  30  Church 
St  New  York,  N.  Y.  Estimated  cost  of  entire  project. 
$4,000,000. 

I„„.n— Chicago  &  North  AVestern  Ry.  will  build  line  fi-om 
Cedar  Uaplds  to  Beverly,  3  ml.  by  own  forces.  W.  H.  Flnley, 
Chicago,  111.,  Ch.  Engr. 

TrvnM — I^utcher  &  Moore  Lumber  Co.  awarded  contract 
for  monorail  system  at  mill  at  Orange  to  PAWI..lNq  & 
H  \RNISCHFEGER  CO.,  38th  and  National  St.,  Milwaukee, 
Wis.     System  will  be  24.000  ft.  long. 

t'nllfornlu — Patterson  &  Western  R.R.  awarded  contract 
for  line  from  Patterson  westward  25  mi.  up  El  Puerto  Creek 
to  BAUNEY-SAGRIS  CO..  Patterson.  Calif.  Robert  J.  Pratt, 
334  Rialto  Bldg.,  San  Francisco,  Secy,  and  Treas.  Noted 
Nov.   25. 

LIGHT,    HEAT    A  NO    POAVEH 
Proposeil  ^Vork 

Mnlnp,  Hiram — Cumberland  County  Power  and  Light  Co., 
Portland,  plans  to  develop  power  site  on  Saco  River  at  Hiram. 
Estimated    cost,    $300,000. 

MnHH.,  Falmouth — Plans  being  considered  by  Buzzards  Bay 
Electric  Co.,  Falmouth,  to  extend  its  33.000  volt  transmission 
line  to  Osterville,  also  to  construct  22.000-volt.  3-phase  distri- 
bution system  in  Osterville.  Wianno  and  Centerville,  on 
Cape  Cod."     H.  H.  Taylor,  Gen.  Mgr. 

N.  J.,  Bridpeton — Board  of  Public  Xltility  Commissioners 
granted  permission  to  Bridgeton  Electric  Co.  to  issue  capital 
stock  for  $50,000  for  improving  and  extending  electric-light 
system. 

N.  J..  Clinton^Jersey  Electric  Co.  granted  permission  to  in- 
stall   electric-light    system. 

N.  J.,  Haekettstown — George  Z.  Williams,  Independence 
Township,  is  interested  in  project  to  install  hydro-electric 
power   plant    on    Request    Creek. 

N.  J.,  Jersev  City — Public  Service  Electric  Co.,  759  Broad 
St  Newark,  plans  to  construct  substation  in  Jersey  City. 
Dudley   Parrand.   Newark,   Gen.   Mgr. 

N.  J..  Perth  .Vmboy — Raritan  Copper  AVorks  plans  to  con- 
struct addition  to  power  house  and  engine  room.  Estimated 
cost.   $7,000. 

Penii.,  Forty  Fort — ( Wilkes-Barre  post  office) — Jenkins- 
Kirby  Packing  Co.  plans  to  construct  power  house  in  connec- 
tion with  other  additions  to  its  plant.  McCormick  &  French, 
Wilkes-Barre,    Arch. 

Penn..  Gratz — Franchise  granted  to  Johnson  Construction 
Co.,  Harrisburg,  for  electric-light  plant  and  water-works  for 
Gratz. 

N.  C,  LeaksvlUe — Press  reports  state  Leaksville  Light  and 
Power  Co.  will  construct  new  central  station.  E.  B.  King, 
Leaksville.    Prop,    and    Gen.    Mgr. 

IV.  C,  Madison — City  plans  to  install  municipal  electric- 
light   plant. 

N.  C,  Mt.  Airy — Water  and  Light  Commission  plans  to 
construct  additional  hydro-electric  generating  plant.  I.  W. 
Barber,   Supt. 

N.  C.  Nashville — Citizens  voted  $4.5.000  bonds  for  electric- 
light,  water  and  sewerage  plants.     L.  T.  Vaughan,  Clk. 

N  C,  Raleich — Universitv  of  North  Carolina  authorized  by 
State  Council  to  borrow  $10,000  to  complete  $40,000  fund  to 
install  new  lighting  and  heating  plant  at  University. 

N.  C,  University — University  of  North  Carolina  will  bor- 
row $10,000  to  complete  $40,000  fund  for  light  and  heat 
plant. 

N.  C,  Zebulon — Election  will  soon  be  held  to  vote  on  $10,- 
000   bonds   for  electric-light   plant.      Noted   Dec.   9. 

Ga.,  Commerce — City  contemplates  installation  of  munici- 
pal   electric-light    plant. 

Fla.,  Ocala — Bids  will  be  received  until  Mar.  30  by  City 
Clerk  for  electric-light  and  power  plant  and  water-works 
svstem.  Twombly  &  Henney,  55  Liberty  St.,  New  York, 
>f.   Y.,   Engr. 

Fla.,  Plant  City — City  plans  to  construct  electric-light 
plant.     Estimated  cost,  $5'0,000. 


'I'eiiii.,  <;r<-nt  l''nili» — TemieHHee  Power  Co.,  NaMhvllle,  plaiiK 
lo  clivilop  h.\  (Iro-eleelrle  power  on  I'aney  Fork  Itlvei'.  IneludeH 
c  ori.Mi  i  ml  iiiK  ilani  aeioHH  liver  and  tunnel  to  convey  water 
Ihioimli    inoiinl.iln    to   powei-liouMe. 

Ii>.,  I, one  Oiik  (Padilcah  pOHt  olllce)  —  Home  lOlectrIc  Co., 
I'adiiia  li.    .'ipplled    for    franelilHe    for    electrlc-llKlit    HyMteiii. 

Ohio,  llnnilKon-  .laiiieH  O'Toole.  Supt,  Municipal  lOleelrie 
l.lnlil  I'laiil.  i.ii.iiiiiieiided  ixpendilure  of  $C!l.000  to  City  (Coun- 
cil  for  liiipioviiiK  and  ixteiidliiK   plant. 

Ohio,  IVorivo<id  Citv  plans  to  improve  municipal  electrlc- 
llKht    pl.int.      .lohii    <i.    SilimidI,    City    lOngr, 

Ohio,  Onktvood-  Oak  wood  Powir  and  LiKht  Co.  coiitem- 
Iilatis   .vpendltiin-   of   $ir,,l)(i(l    for   liiiprovliig   ItH   plant. 

Ohio,  WfMt  Alllton-  Plans  being  eonHldered  bv  L.  A,  Pear- 
son. Piopiieloi  of  Sllllwaler  Vjilley  lOlectrle  Plant,  to  enn- 
slriicl  .5  ml.  of  transmission  lines  to  supply  electricity  to 
nearby    towns. 

Ind.,  \\<-Mt|Mirt — Election  will  be  held  Mar.  21  to  vote  on 
constiuil  lug    municipal    electrlc-llght    plant. 

MIeli.,  HHMtlnKH — Tliorn;ii)i)le  fias  and  Electric  Co.,  Hast- 
ings, rilans  to  liiereiiHe  output  of  its  steam  power  iilant,  also 
to    exiciid    transmission    line    to    Vermontvllle. 

III.,  ^Inttoon — Election  will  be  held  In  April  to  vote  on 
$35,(10(1  l]unds  for  municipal  electric-llght  plant.  J.  A.  Ooetz. 
City    lOri^r. 

III.,  Peoria — Committee  appointed  by  City  Council  to  make 
investigations  relative  to  feasibility  of  instiilllng  municipal 
electric-light  plant  in  I'eorla.     i...   I).  Jeffries,  (,'ity  Engr. 

WIm..  I.oniira — -Lomira  Electric  Light  and  Power  Co.  plans 
to    remodel    i)ower    plant.      A.    E.    Carpenter,    Engr. 

■Wis.,  Prairie  du  Sao— Press  reports  state  plana  being  con- 
sidered for  electric-light  plant  at  Prairie  du  .Sac.  Estimated 
tost,  $50.11(10.  Woodmansee  &  Davidson,  38  South  Dearborn 
St..   Chicago,   111.,   Consult.   Engr. 

Iowa,  nenlson — City  Council  plans  to  extend  transmission 
'ines    of    municipal    electric-light    plant    to    Arlon    and    Vail. 

lotvn,  ImoKene — City  Council  plans  to  call  election  to  vote 
on  $5,000  bonds  for  municipal  electric-lighting  system  In  Imo- 
gene.     Noted  Dec.   2. 

Minn.,  Ilofrmnn — City  plans  to  install  municipal  lighting 
and    heating   jilant. 

Kan.,  Illuo  Rapids — Marshall  County  Power  and  Light  Co., 
Blue    Rapids,   plans   to    install   auxiliary   plant. 

Kan.,  Kudora — Citizens  voted  $10,000  bonds  for  electric- 
light    plant.      Noted    Mar.    2. 

Kan.,  Preston — Citizens  voted  in  favor  of  bond  issue  for 
electric-light    system. 

IVeb.,   Daykin — City   contemplates   electric-light   plant. 

IVeb.,  Syracuse — City  plans  to  install  municipal  electric- 
light    plant. 

S.  D.,  Bradley — Bradley  Electric  Light  Co.  contemplates 
extending  transmission  line  from  Bradley  to  Wallace  and 
possibly  to  Lily. 

S.  D.,  Pierre — Missouri  River  Power  Co.,  recently  incor- 
ported  with  capital  of  $1,000,000.  contemplates  developing 
power   at    Big    Bend    on    Missouri    River. 

JV.  D.,  FordvUlc — City  plans  to  install  municipal  electric- 
light   plant. 

Mo.,  Caruthersville — -Plans  being  considered  by  Caruthers- 
ville  &  Kennett  Electric  Light  and  Power  Co.  for  enlarging 
its  plant. 

Ark.,  Little  Rock — Little  Rock  Gas  and  Fuel  Co.  plans  to 
extend   line   to  Baring   Cross,  about   2   mi.     W.   F.   Booth,   Mgr. 

Tex.,  Batson — See  item  under  "Industrial  Works." 

Tex..  Dallas — Press  reports  state  Texas  Power  and  Light 
Co.,  Dallas,  plans  to  construct  transmission  line  from  Dallas 
to  Ferney. 

Tex.,  Kagrle  Pass — Capital  stock  of  International  Electric 
Co.,  Eagle  Pass,,  has  been  increased  from  $160,000  to  $210,000. 
proceeds  of  which  will  be  used  for  improvements. 

Tex..  Valley  MilLs — A.  Miers,  Dawson,  contemplates  elec- 
tric-light  plant. 

Okla..  Allen — P.  L.  Linebaugh,  Duncan,  applied  to  City 
Council  for  franchise  to  install  and  operate  electric-light  plant 
in   Allen. 

Okla..  Coyle — Plans  being  considered  by  City  Council  for 
installation  of  electric-light  plant  and  water  system. 

Okla..  AVoodville — Citizens  defeated  $8,000  bonds  for  elec- 
tric-light  plant.      Noted   Feb.   10. 

Colo.,  Pueblo — Plans  prepared  for  boiler  and  power  house  at 
State   Insane   Asylum.      F.   W.   Cooper,   Arch. 

Arix.,  Oatnian — E.  L,  Mayvew  applied  for  franchise  to 
construct    electric-light    and    gas    plant. 

Ariai.,  Temple — City  contemplates  electric-light  system. 

Wash.,  Kverett — Press  reports  state  British  Columbia  cor- 
poration will  build  hydro-electric  plant  on  Sauk  River.  J.  L. 
Fountain,  506  12th  Ave.,  N.  E.,  Seattle,  interested. 

AVash.,  Sunnyside — Pacific  Power  and  Light  Co.,  Portland. 
Ore.,  plans  to  reconstruct  substation  at  Sunnyside.  James  E. 
Davidson,  I'ortland,  Gen.  Mgr. 

Calif..  Bakcrsfield — Pacific  Light  and  Power  Co.  applied  for 
right-of-way  for  high  power  transmission  line  across  Los 
Angeles  County  and  also  to  Los  Angeles  Bay. 

Calif..  Barstow — Southern  Sierras  Power  Co.  will  extend 
transmission  lines  from  Kramer  to  Barstow,  Ludlow  and 
Needles. 

IV.  S..  Cleveland — Lunenburg  Gas  Co.,  Lunenburg,  plans  to 
construct  another  dam  and  power  house  about  1  mi.  from 
present   plant   on   river.     S.   D.   Herman,   Secy,   an      Treas. 

N.  B.,  Campbellton — Town  Council  contemplatbn  street- 
lighting  system.     Estimated  cost,  $5,000.     J.  T.  Reid,  Clk, 

Man.,  Emerson — Council  contemplates  electric-light  plant 
W.   W^.   Unsworth.    Clk. 
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m<l«   III   and   ContrnctM   Awarded 

^,^?u/v,J*''"^''**'"<'* — f'ontract  for  pras  plunt  awarded  to 
CHARI.es  B.  MAGUlltK  fO..  Turks  Head  Bldg..  ITovidenco. 
Bartlctt    Hayward    Co.,    Baltimore.    Md.,    Engr. 

Ont.,  Sarnin — Union  Natural  Gas  Co.  awarded  contract  to 
NATIONAI.  SUPPLY  CO.,  Queen  St..  E.,  Tilbury,  for  gas  pipe 
for  pipe  line  from  Sarnia  to  Tilbury,  .'j7  mL  Estimated  cost, 
$300,000. 

BKIDUICS 

PropoNed    Work 

Conn.,    Itriduciiort — (OfTlcial) — Bids  will     be     received     by 

Board    of    Contiact    and    Supply,    until  Anr.    6,    for    Grand    St. 

Hridge.  J.  15.  Strauss,  Consult.  Engr.  Noted  Feb.  10.  (See 
adv.  in  Mar.  9  issue). 

Conn.,  SaU'in — Plans  being  prepared  by  James  Sweeney, 
F':ngr.,  140  State  St..  New  London,  for  concrete  bridge.  Ksti- 
niated  cost,  .$2.'>.(hmi. 

Conn.,  AX  nterliiiry — Plans  being  prepared  for  concrete 
bridge  on  Hamilton  Ave.  Estimated  cost,  $5,000.  R.  A.  Cairns, 
City  Engr. 

IV.  J.,  Sen  Girt — (OfTlcial) — Bids  will  be  received  until  Apr. 
5  for  reinforci-d-concrote  bridge  over  Wreck  I'ond.  Ocean 
Blvd.,  between  Spring  Lake  and  Sea  Girt.  Estimated  cost, 
$20,000.  Plans  and  specificiUions  on  file  at  office  of  .John  T. 
Simpson,  Consult.  Engr.,  t!20  Essex  Bldg.,  Newark,  and  George 
D.  Cooper,  County  Engr.    Red  Bank. 

Penn.,  Donorn— Chamber  of  Commerce  interested  in  project 
to  construct  bridge  across  Monongahela  River  between  Donora 
and  Monesscn.     George  W.  Allen.  Secy. 

Peun.,  (ireenvllle — Bessemer  cfe  Lake  Erie  R.R.  granted 
permission  by  State  Water  Supply  Commission  to  replace 
bridge  across  Little  Shenango  River  at  Greenville.  H.  T. 
Porter.  Greenville,  Ch.   Engr. 

Penn..  Harrishiiri; — Pennsylvania  R.R.  will  widen  bridge 
across  tracks  at  Herr  St.  Estimated  cost,  $20,000.  Alexander 
Shand,  Philadelphia,  Ch.  Engr. 

Penn.,  LewiHliuri;- — Press  reports  state  Commissioners  of 
Union  and  Northumberland  Counties  plan  to  construct  bridge 
estimated  to  cost  about  $100,000.  , 

Md.,  Prlnoe.sH  Anne — Plans  being-  considered  by  County 
Commissioners    for    bridge    at    Deals    Island.      Estimated    cost, 

$20,000. 

IV.  C„  Nevrton — County  Commissioners  plan  to  constiuct 
bridge.      Estimated   cost,   $15,000. 

S.  C,  EdKefield — Bids  v/ill  be  received  by  A.  A.  Edmunds, 
County  Surv..  until  Mar.  27.  for  bridge  across  Turkey  Creek, 
also  one  across  Rocky  Creek.  Thomas  W.  Cothran,  Green- 
wood,  Engr.      Noted   Mar.    9. 

Via.,    Jacksonville — County    Commissioners    will    apply    to 

U.  S.  Government  for  permission  to  construct  bridge  across  St. 
Johns  River  east  of  structure  of  Florida  East  Coast  Ry.  H. 
G.  Perring,  County  Comr. 

Fla.,  Miami — (Official) — We  have  been  Informed  that  con- 
tract for  2  bridges  across  Miami  River,  1  at  12th  St.  and  1  at 
Ave.  D.  has  been  awarded  to  VIRGINIA  BRIDGE  AND  IRON 
CO..  Roanoke,  Va..  for  superstructure  only.  All  bids  for 
substructure  have  been  rejected.  New  bids  will  be  received 
until  7:30  p.m.,  Apr.  6.  The  statement  in  our  issue  of  Mar.  2 
that  contract  for  concrete  work  had  been  awarded  to  Hilyer  & 
Speering.  Jacksonville,  was  an  error.  W.  J.  Kackley,  Superv. 
Engr.      Noted    Jan.    6   and    20    and    Mar.    2. 

Ala.,  Rookford — Bids  will  be  received  by  County  Commis- 
sioners until  Mar.  22  for  steel  bridge  across  Hatchett  Creek. 

Mi.ss.,  Flora — Citizens  contemplate  steel  bridge  over  Big 
Black  River  at  Scotts  Ferry  near  Flora.  Estimated  cost, 
$12,000. 

Tenn.,  Chattanooga — City  retained  William  C.  Spiker  to 
prepare  plans  for  completing  Market  St.  Bridge  over  Tennes- 
see River.     Estimated  cost.   $1,000,000. 

Tenn.,  Xashville — Bids  will  soon  be  received  for  m  w 
viaduct  over  tracks  of  Nashville.  Chattanooga  &  St.  Louis  Rv. 
Estimated  cost.  $45,000.     W.  W.  Southgate,  City  Engr. 

Tenn.,  Tullalionia — Nashville.  Chattanooga  &  St.  Louis  Ry. 
contemplates  liuilding  3  bridges.  1  overhead  pass  of  concrete 
and  depress  tracks.     Hunter  McDonald.  Nashville.  Ch.   Engr. 

Ky.,  Moreanfleld — Bids  will  be  received  until  Mar.  21  for  7 
highway  bridges  over  Dennis  O'Nan  Public  Ditch.  Estimated 
cost,    $105,000.      Norman   R.   Orcutt.   City   Engr.      Noted    Feb.    3. 

Olilo,  .4Hhtaliula — Plans  prepared  for  proposed  bridge  at 
Prospect   St.     I.,.   A.   .\msden.   City   Engr. 

Ohio.  Itntnvia — Citizens  contemplate  building  bridges.  L. 
H.  Leish,  Engr. 

Ohio,  nellefontnine — Cleveland.  Cincinnati,  Chicago  and  St. 
T^ouis  Rv.  aiithiirized  expenditure  of  $90,000  for  repairing 
bridges  on  Incl  i.mapolis-Cleveland  divisions.  C.  A.  Paquette. 
Cincinnati,  Ch.    lOngr. 

Ohio,  Cincinnati — County  Commissioners  contemplate  build- 
ing bridge  over  Seven  Mile  Creek  near  Somerville. 

Ohio,  nayton — County  Commissioners  sold  $15,000  bonds 
for   repairing  bridges  and   culverts. 

(Jhio.  I>elnware — Bids  will  be  received  by  W.  V.  Aldrich. 
Coiintv  Audi.,  until  Mar.  22  for  concrete  box  culvert  and 
embankment   over  Chester  St.   bridge. 

Ind.,  Ilriilgeport — Bids  will  be  received  by  Leo  K.  Pesler, 
County   Audi-.,   until   Apr.   7   for  steel   bridge  over  Lick   Creek. 

Ind.,  ti  'iniinpolis — Cleveland.  Cincinnati.  Chicago  &  St. 
Louis  Ry.  contemplates  expenditure  of  $90,000  for  repairing 
bridges  on  Indiana  and  Cleveland  Division.  C.  A.  Paquette. 
Cincinnati.   Ohio.   Ch.   Engr. 

Ind.,  ColumhuN — County  Commissioners  petitioned  to  con- 
struct bridge  across  Flatrock  River.     Estimated   cost,   $10,000. 


MIrh.,  I'ort  Huron — Plans  prepared  for  bridge  to  connect 
UKkinsons  and  Haisens  Island.     Carl  Whitmore,  City  Engr. 

III.,  <  hIeaKo — (Official)— Bids  will  be  received  by  John  Mc- 
C.iUen.  Clk..  until  noon,  .Mar.  23,  for  Burr  Oak  Ave.  Bridge. 
(See  arlv.   in   .Mar.   9   issue.) 

III.,  .MarNhall — Bids  will  be  received  hv  Zane  Arbuckle, 
County  Supt.  of  Highways,  until  11  a.m..  Mar.  21,  for  bridge 
work   in   Parker  Township.      Estimated  cost,   $4,560. 

III.,  Ottawa — (Official) — All  bids  for  Shippensport  Bridge 
across  Illinois  River  in  La  Salle  Township  were  rejected.  New 
bids  will  be  received  until  Mar.  24.  Estimated  cost.  $155,000. 
George  L.  Fanesworth.  County  Supt.  Highways.    Noted  Feb.  10. 

III.,  noekford— (Official)— Bids  will  be  received  by  H.  J. 
Gallagher,  (  hn.  Street  and  Alley  Com.,  until  1:30  p.m..  Apr.  10, 
ror  rem  forced -concrete  bridge  over  Rock  River  at  Chestnut 
St.      (.See   adv.) 

III..  Hock  Inland  —  Bids  will  be  received  until  Apr.  8  for 
Colona    l.iKlge    across    Rock    River.      Estimated   cost,    $60,000. 

WIN..  Prairie  dn  Chien — City  Council  has  been  asked  to 
appropriate  $6,000  for  reinforced-concrete  girder  bridge.  W. 
H.  Turbitt.  City  Clk.     W.  G.  Kirchoeffer,  Madison,  Engr. 

Iowa.  Coin — Press  reports  state  Page  County  will  rebuild 
(bridge  across  Tarkio  River  recently  destroyed  by  floods.  I.  1 1. 
Taggart,  County   Engr. 

Iowa.  DeH  Moinen — Press  reports  state  Polk  County  will 
rebuild  bridge  across  Raccoon  River  recently  destroyed  by 
flood.     F.  J.   Alber.   County  Audr. 

Iowa.     MarMhalltown — County     Commissioners    contemplate 

expenditure  of  $75,000   for  bridge   work   during  year, 

Iowa,  Oakland — Board  of  Supervisors  authorizes  2  tem- 
porary bridges  across  Nishnabotna  River  at  Oakland  and 
Macedonia. 

Iowa.  PriiuKhar — Bids  will  be  received  by  J.  B.  Stamp, 
County  Audr.,  until  Apr.  3  for  bridge  and  road  work  for  1916. 

Iowa,  Sheldon — Bids  will  be  received  by  County  Supervisors 
until  Apr.  3  for  bridge  and  road  work  for  coming  season. 

Minn.,  Mankato — Bids  will  be  received  by  F.  W.  Bates.  City 
Clk..  until  noon.  Mar.  27.  for  reinforced-concrete  bridge  across 
Minnesota  River  at  Main  St.  D.  D.  Price.  Lincoln.  Neb.,  Con- 
sult. Engr.     Noted  Dec.  23  and  Feb.   17. 

Kan..  Bloom — Commissioners  of  Clark  County.  Ashland, 
plan  to  construct  bridge  across  Bluff  Creek,  south  of  Bloom. 

Kan.,  Clay  Center — Bids  will  be  received  until  noon.  Mar. 
f^'  ^y  ^-  ^-  ^^"  Slyke.  Clk.,  Clay  County  for  bridge  across 
the  New  Channel,  Republican  River. 

Kan.,  Conrtland — City  Commissioners  will  construct  bridge 
across  Republican   River. 

Kan..  El  Dorado — Butler  County  plans  to  construct  rein- 
forced-concrete   bridge   on    Gordon   Rd.      Charles   W.    Buskirk. 

County   Engr. 

Kan..  Ford — Ford  County  plans  to  construct  concrete 
bridge  across  Arkansas  River.     T.  J.  Svhall.  Engr. 

Ky.,  Greenup — See  item  under  "Streets  and  Roads." 

Kan..  Holton — -City  will  construct  2  bridges  over  Little 
.Soldier    River. 

Kan..  Independenoe — Commissioners  of  Montgomery  Countv 
rejected  all  liids  received  Mar.  2  for  21  bridges.  Work  will  be 
readvertised.     H.  K.  Hibbard,  County  Engr. 

Kan..  Larned — Commissioners  of  Pawnee  Countv  plan  to 
construct   concrete    bridge   across   North   Channel. 

Kan..  Leavenworth — H.  .\.  Perkins.  City  Engr..  is  prenaring 
plans  for  repairing  Fourth   St.   Viaduct. 

Kan.,  Newton — Harvey  County  contemplates  building  8 
concrete  culverts  and  2  wood-pile  bridges.     F.  E.  Devlin.  Engr. 

Kan.,  ParHonM — Missouri.  Kansas  &  Texas  Rv..  appropriated 
$165,000  to  reconstruct  bridges  on  Neosho  Division.  L.  F 
Lonnbladh,   Dallas,   Tex.,   Ch.    Engr. 

Kan.,  Syrnonse — Bids  will  be  received  bv  Max  Van  Hall. 
Clk..  until  Apr.  4  for  2  bridges  on  Sand  Hill  Rd.  near  Kendall. 

Kan..  ^VaNhington — Bids  will  be  received  bv  W.  McKelvev. 
Clk..  until  Apr.  7  for  350-ft.  span  bridge  and  one  1100-ft.  span 
bridge.      Noted   Jan.   6. 

Nell.,  Center — Knox  County  plans  to  rebuild  bridge  across 
West  Channel  recently  destroyed  by  flood. 

Noll..  Niobrara — County  Commissioners  plan  to  build  bridge 
over  Normal   Canal. 

N.  D..  Steele — Bids  will  be  received  by  J.  C.  McWhInnev. 
County  Audr.,  until  2  p.m.,  Mar.  31,  for  culverts  for  county 
durinjr   year. 

Mo..  >Ve»«t  PlainM — Commissioners  of  Howell  County  will 
award  contract  about  Mar.  30  for  bridge  across  South  Ford 
Creek.     H.  D.  Smelser.  County  Engr. 

Ark..  Lake  Villaee — Chicot  County  plans  expenditure  of 
$15,000  to  replace  bridges  washed  out  by  flood.  Harry  E.  Cook. 
County  Judge. 

Ark.,  Norfolk — City  will  construct  bridges  across  White 
and  North   Fork  Rivers. 

Tex..  nallaH — Dallas  &  Southwestern  Motorway  Co.  will 
build   bridge  over  Brazos   River  near  mouth  of  George's  Creek. 

Okla..  Mantcnm — Press  reports  state  Wichita  Falls  & 
Northwestern  Ry.  will  rebuild  bridge  on  Wellington  branch 
recently  destroyed    by   floods.      Estimated   cost.    $30,000. 

Okln..  Stillwater — Press  reports  state  citizens  contemplate 
bridge  across  Cimarron   River.      W.  T.   Keys,  County  Clk. 

N.  M..  Aeme — Bids  will  be  received  by  Board  of  County 
Commissioners  until  Apr.  3  for  806-ft.  pile  bridge.  James  A. 
French.   Santa  Fe,   State   Engr.     Noted   Mar.   9. 
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IM.  M.,  Iliifkninii-  IMiinH  boliiR  pri'pariMl  for  ri-palilnK  I>i'IiIk<' 
iicroHH  1(1)1  (iiiinili'  Klvi'i'  lit  lliii'kiiiiiii.  JnnivH  A.  French, 
Simtii   l-'i;  SliUi-   l';iiKi- 

%'.  >!.,  Siintii  I'"*  I'mintv  ComiiilMHlonrrB  i)l]in  to  coiiHti'tic-t 
brlilKc  MiiiisH    r.ioM   Itlv.r.      II.    \V.   Vuurh.lct.   (•i>\iiil.v   Suiv 

Idnliu,  lliiiit-rl  — Mliililoka  iiiiil  CuhhIii  CdiiiiIIi'H  iiuIIu>i'I-/.i'iI 
by    U.  S.   Siniili-   to  riiiiMliiu't    lirliiKO   iutomh   Siiakf    ItlviT. 

ArlB.,  MuKnlra — Ciiiinlv  plann  to  ponHtiiict  liiiilK''  acTOMH 
Hiintii   Ci\i/.    Klvor   iit    NoKal.'H.      KHtlmuti-d    coMt.    »12.riOO. 

«rf.,  Vrroiiln-  ItldN  will  soon  lie  roccMvcd  for  Btcol  brlrlfco 
with  KMi-ri.  .xpah  ovir  KoiU  Creek,  and  another  60-ft.  span 
over  'I'Ide  t'ni  k.    near   Peer    Island. 

Cnlir..  SnernmpiUo  Plans  belnt  considered  by  Northern 
Kl.eetrle  Ity.  I'o.  lo  reeonslriiet  lirldKo  across  American  lllvor. 
\V.   .\.   .Medovern.  .•^acianieiito,  Cen.  MKr. 

<'nlir.,  Mnn  I)lrK»  Plans  prepared  for  pile  trestle  bridge 
noross  Sun  PIcko  Itlver  at  Old  Town.  lOstimated  cost,  $10,000. 
Cw.  Croinwoll,   City    I'lii^r. 

Cnllf.,  Siin«ii  llnrlinrn — lllds  will  be  received  by  County 
Sniiervl.sors  until  Apr.  3  for  2  relnforced-concreto  Rlrder 
bridges. 

<(uo.,  Mnrlrvlllr — City  pinna  to  construct  concrete  bridge. 
lOstlniated  cost.  $<.000.     J.  10.  Ostlgny.  City  Clk. 

Unt.,  .\Ifre<I — Village  Council  contemplates  constructing 
bridjre.     Kstlmated  cost,  $12,000.      H.  G.  Parlslen,  Clk. 

Ont..  I.nmMon — Citv  Council  will  construct  bridge  over 
Bear  Creek.      Kstimated  cost.  $7,000.     .John   Dalzlel,  Sarnla.  Clk. 

Ont.,  Norinnnly — City  Council  contemplates  building  2  or  3 
steel   bridges  this  season.      U.   H.   Fortune,  Ayton,   Clk. 

Ont..  Toronto — Hoard  of  Control  will  construct  followinn 
bridges:  .Spadlna  Rd.  bridge  at  $50,000;  Glen  Rd.  bridge  at 
$111,000;  Summerhiil  Ave.  bridge  over  Canadian  I'aclflc  R.R. 
tracks.     R.  C.  Harri.«,  I'ub.  Wks.  Comr. 

Ont.,  ■\Vnrwlok — City  plans  to  construct  several  bridges. 
Estimated    cost,    $6,000.      N.    Herbert,    Watford.    City   Clk. 

BIdn  In   and  ContrnctM   .\\vnrded 

Conn.,  'Westport — Contract  for  Strauss  bascule  bridpre  over 
SauKatuck  River  awarded  to  McHARG-l^ARTON  CO..  171 
Madison  Ave..  New  York,  N.  Y.,  at  $35,600.     Noted  Jan.  13. 

N.  Y.,  Honeoye  FalN — T.,eary  Construction  Co.,  Rochester, 
at  $4,746,  submitted  lowest  bid  for  concrete  bridge  across 
Honeoye  Creek.     Noted  Nov.  IS. 

>r.  Y.,  Little  Falls — Contr.ict  for  hiphwav  bridge  across 
Mohawk  River  at  Little  Falls  awarded  to  THOMAS  LEONARD, 
Saratoga  Springs,  at  $56,615.  Prank  M.  Williams,  State  Kngr. 
and  Surv.     Noted  Dec.  !),  Fob.  3  and  Mar.  2. 

N.  Y.,  >Vhltesboro — Low  bidder  for  steel  plate  girder  bridge 
over  Erie  Canal  at  Clinton  St.  was  M.  Fitzgerald,  Hoosick 
Falls,   at   $9,471.     W.   W.   Wotherspoon,   State   Supt.    Pub.   Wks. 

Del..  I.nurfl — (Official) — Contract  for  bridge  at  Laurel  St. 
aw.irded  to  OTIS  S.  LLOYD,  Salisbury,  Md..  at  $4,000.  Morgan 
T.   Gum,   Georgetown,   County   Rd.    Engr.      Noted   Feb.    17. 

AV.  Ya.,  Berkeley  Springs — (Official) — -Bids  were  received 
Feb.  12  for  2  span  reinforced-concrete  arch  bridge  across 
Sleepy  Creek  as  follows:  G.  W.  Ensign  Co.,  Inc.,  Harrisburg, 
Penn..  $5,264;  Concrete  Steel  Bridge  Co..  Clarksburg,  $5,890; 
Monongahela  Valley  Engineering  Co.,  Morgantown,  $5,943.  R. 
P.  Davis,  State  Rd.  Bureau,  Morgantown,  Bridge  Engr.  Noted 
Feb.  3. 

■W.  Va.,  Charleston — Low  bidders  for  bridge  over  Davis 
Creek  were  as  follows:  AV.  E.  Beardslee,  at  $8,192;  D.  MinotI, 
$9,155;  Clarksburg  Concrete  Steel  Co.,  $9,170.  E.  G.  Burdette, 
County  Engr.     Noted  Feb.  24. 

Ohio,  Cincinnati — Low  bidder  for  concrete  bridge  was  M.  F. 
Quill,  SOS  Provident  Bank  Bldg.,  Cincinnati.  Estimated  cost, 
$20,000.      F.   S.   Krug,   Engr. 

Olilo,  Lancaster — (Official) — Contract  for  steel  superstruct- 
ure for  (icorge  "\Voo.<fter  and  Maple  Grove  School  Bridges 
awarded  to  E.  M.  SCLT^LY',  Columbus.     Noted  Feb.  24. 

Ohio,  Soloto^^lle — Contract  for  new  Cincinnati  &  Ohio 
Northern  Ry.  bridge  awarded  to  McCLINTIC-MARSHALL  CO., 
Pittsburgh,  Penn. 

Ind..  BlufTton — (Official) — Contract  for  35  bridges,  retain- 
ing walls  and  bridge  repairs  awarded  to  JAMES  A.  CROSBIE, 
Bluffton.      Noted   Feb.   24. 

Wis.,  Johnson  Creek — Contract  for  reinforced-concrete 
bridge  over  Rock  River  awarded  to  WHITEWATER  BRIDGE 
CO..  AVhitewater,  Wis.,  at  $5,000.  R.  D.  Royce.  County  High- 
way Comr. 

loivn.  Cedar  Falls — Contract  for  concrete  bridge  over  Cedar 
River  at  Franklin  St.  awarded  to  GOULD  CO.,  Davenport,  at 
$43,500.     Noted  Feb.  3. 

Iowa.  Ft.  Dodce — (Official) — Contract  for  19  bridges 
awarded  to  N.  M.  STORK  &  CO..  Des  Moines,  at  $16,800.  G.  P. 
Smith,   County   Engr.      Noted   Mar.   2. 

Kan.,  Kansas  City — (Official) — Missouri  Valley  Bridge  Co.. 
at  $200,160  for  Contract  No.  1,  and  $192,661  for  Contract  No.  2, 
submitted  lowest  bid  for  Kansas  River  Central  Ave.  Bridge 
and  approaches;  Mid  \\'est  Construction  Co..  at  $206,275  for 
Contract  No.  3,  Plan  A,  and  $207,674  for  Plan  B.  Harrington, 
Howard  <fe  Ash.  1012  Baltimore  Ave..  Kansas  City,  Mo.,  Consult. 
Engr.      Noted   Jan.   6   and   Feb.   10  and   24. 

Nel».,  Blair — Contract  for  bridges,  culverts  and  approaches 
awarded  to  BEATY  CONSTRUCTION  CO.  Ole  T.  Anderson, 
Clk. 

IVeb.,  Hastings — Contract  for  80-ft.  steel  bridge  across 
Blue  River  for  Adams  County  awarded  to  STANDARD 
BRIDGE  CO.,  Omaha. 

!Veb.,  Hastings — County  awarded  contract  for  all  concrete 
bridges  to  be  constructed  during  year  to  FRANK  KITTS, 
Holstein. 


\<'li.,  Knlherliind  Conlnicl  for  Htuli-  .Md  bridgi'  awarded 
lo   i:.\ST  ST.    l.iil'I.S   IIIIIIiGI':  CO..   Kast   «t.    Louis.   Ill,  at  $20,150. 

\.  I».,  <;riin<l  I'-orkM  (i)lllclal)  Contract  for  bridge  work 
ihirhiK  M-ar  awiiKied  In  J  .\  U I  )I.N' lO  *  A.M  )I':itSON,  FarKO. 
.loM.|ili    MiKraiii,   CoMiily    l';nnr.      Noted    Feb.    24. 

WiiMh.,  i'lvereU  Conlraet  for  Pllchuck  Bridge  awarded 
to   .I.MtVIS   \-    l!l'UKll|.;i.MKI{.    INC.,    Sealtl<>,    at    $7,096.      Noted 

WiiMh.,  >le<nlln<-  KnllM — (Oinclal)  — Low  biddiis  for  bridge 
aeroHH  Petiil  iV  Orelll..  Hlver  between  .Melallne  Fulls  and 
Metallne  were  IlllnolH  Steel  Bridge  Co..  ut  $8,896;  I'ortland 
Bridge  Co..  $8,600;  Security  Bridge  (,'o..  $8,390.  H.  A.  Sewell. 
City    Knur.      Noted   Feb.   24. 

<Mlir..  Miirtlneie— Contract  for  Peyton  Bridge  on  Martlnez- 
Hay  I'oinl  highway  awarded  to  CilAMllEIlS  &  HEAFV,  Oak- 
land,   at    $111. 471. 

Calif.,  Sun  Unfnel— Contract  for  5  reinforced-concrete 
bridges  awarde.i  lo  .loSKPIl  KAPPEK.MAN,  at  $12,600. 
lOuneni-    .\.    Smith,    City    Cll(. 

Cnlir.,  Vt-ntnrn — Contracts  for  bridges  awarded  as  follows; 
.Sespe  Bridge  to  .MISSOURI  HRIIXJIO  CO..  at  $9,223;  for  steel 
In  Satcoy  Bridge  to  CLINTON  BRIDGE  CO.,  at  $15,881.  J.  I). 
Mct^laskey,  County  Clk. 

II.  C,  \'l<-4orlH — Contract  for  superstructure  of  bridge  over 
Selkirk  Watei-  for  ('anadlan  Northern  Rv..  Toronto,  awarded 
lo  SC1I1;KZI0U  rolling  lift  bridge  CO.,  Chicago,  111.  Es- 
timated cost  between  $18,000  and  $20,000.  William  .Mackenzie, 
Toronto.  Pres.     Noted  Feb.  3. 

VVATEB-WOKKS 

I'ropoNed  Work 

MnsH.,  West  MaiiHlleld — West  Manslleld  Water  Supply  Dis- 
trict plans  to  install  municipal  water-works  system.  Would 
like  pri<es  on  wood  and  iron  piping,  all  sizes,  also  water 
meters  and  accessories. 

MnNN..  Mewton — (Boston  post  office) — Plans  being  prepared 
for  reservoir.  Estimated  cost.  $75,000.  Edwin  H.  Rogers. 
City   Hall,   W.   Newton,   Engr. 

\.  Y.,  Batavia — (Official) — Bids  will  be  received  until  noon. 
Mar.  23,  for  water-works  pumping  station  and  filter  plant, 
sewage  pumping  station  and  cU'ctric-Iight  generator.  Roy  F. 
Clark.  City  Engi-.      (See  adv.  Mar.  9  issue.) 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official) — Bids 
will  be  received  by  William  Williams,  Comr.  Water  Supply, 
Gas  and  Electricity,  until  Mar.  20  for  water  mains  in  Sharrotts 
Rd..  Meisner  Ave.  and  Saw  Mill  Rd.,  also  in  Fairmount  and 
Ocean  Ave.   and  Ridgewood  and    Waverly  PI. 

N.  Y.,  AYappiuKers  Falls — Bids  will  soon  be  received  for 
water-works  and  sewage-disposal  system.  Estimated  cost, 
$30,000.  Henry  W.  Taylor.  100  State  St.,  Albany,  Consult. 
Engr. 

M.  J.,  Atlantic  Highlands — (Official) — Bids  will  be  received 
by  City  Council  until  Mar.  28  for  horizontal  engine  with  gen- 
erator and  exciter  and  drop  forge  crank  shaft  for  water- 
works.     W.   T.   Franklin,   Clk.      (See  adv.) 

N.  J..  Far  Hills — Plans  being  prepared  for  water-works 
system  at  Far  Hills  and  Bedminster. 

N.  J.,  Haledon — (Paterson  post  office) — Plans  being  pre- 
pared for  reservoir  and  water-works  plant.  Joseph  B.  Riding, 
Paterson,  Engr. 

Penn..  .Vltoona — City  will  install  16-in.  water  main.  Esti- 
mated cost.  $25,000.     J.  W.  Shields,  City  Engr. 

Penn.,  Lancaster — Bids  will  be  received  by  Harry  Dean. 
Clk.,  until  Mar.  22  for  electrical-driven  centrifugal  piimps  ii 
water-works   plant.      I.    Carpenter,    City   Engr.      Noted    Jan.    6. 

Md.,  Baltimore — (Official) — Bids  will  be  received  by  Board 
of  Awards  until  Mar.  29  for  valve  and  meter-box  castings, 
vitrified  pipe,  and  concrete  pipe  and  rings  for  Water  Depart- 
ment. R.  M.  Cooksey,  City  Engr.  Noted  Dec.  23.  (See  adv.  in 
Mar.  9  issue.) 

Md..  Crisfield — Citizens  contemplate  voting  on  bond  issue 
for  water-works  system  and  street  paving. 

Md.,  Rookville — City  Council  plans  to  issue  $9,000  bonds 
for  completion   of  water  and   sewer  systems. 

Va.,  Blackstone — Plans  being  prepared  by  Saville  &  Clai- 
borne, Ensrr.,  Richmond,  for  pumps,  oil  engine  and  motor  for 
water-works   plant. 

IV.  C,  Nashville — See   item   under   "Light.   Heat   and   Power." 

Ga.,  Macon — (Official) — Bids  will  be  received  until  Mar.  20 
for  steam  turbine  centrifugal  pump  5,000,000-gal.  capacity; 
also  horizontal  triple-expansion  crank  and  flywheel  pumping 
engine  of  5,000,000-gal.  capacity.  Noted  Feb.  24.  (See  adv. 
Mar.  9   issue.) 

Fla.,  Ooala — See  item  under  "Light,  Heat  and  Power." 
Ky..  Louisville — Board  of  Water-'U'orks  will  install  30,000.- 

000-gal.     pump    at    river    pumping    station.       Estimated     cost. 

$535,000;  also  wash  water  pump  at  Crescent  Hill  filter  station. 

estimated  at   $10,000.     D.  R.  Lyman,  City  Engr. 

Ky.,  Paintsville — Citizens  will  soon  vote  on  bond  issue  for 
municipal   water-works  system. 

Ohio.  Canton — Bids  will  be  received  until  Mar.  20  for 
improving  water-works  system.  J.  P.  Davis,  Windsor,  Con- 
sult.  Engr. 

Ohio,  Kuelid — Bids  will  be  received  by  H.  S.  Dunlap,  City 
Clk.,  until  noon.  Mar.  27.  for  water  main  in  Babbit  Rd.  F.  A. 
Pease,   Village   Engr.      Noted   Mar.    2. 

Ohio,  Euclid — Bids  will  be  received  by  H.  S.  Dunlop,  Clk.. 
until  noon.  Apr.  10.  for  water  mains,  sidewalks  and  pavins 
Upper  Valley  and  Shawnee  Rd.  F.  A.  Pease,  804  Marshall 
Bldg.,  Cleveland.   Engr. 

Ohio,  fiermantown — City  will  install  water-works  system. 
H.  C.  Rucker,  interested. 

Ind..  La  Pnrte — City  will  construct  concrete  reservoir.  L. 
Drew  Goddard.  City  Engr. 
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.  ?''*■'•••  ■'"•^•'""n — City  Commission  contemplates  expenditure 
or  »75, 000  for  extensive  improvements  to  water-works  system. 
A.   W.   D.   Hall,   City   En^r. 

Mlfh..  Menominee-— Citizens  contemplate  filtration  plant. 
P,    S.    Norcross,    City    ICngr. 

III.,  BluomtiiR'ton — Board  of  Local  Improvements  adopted 
resolution  to  lay  b-in.  water  main  in  Front  St.  between  Main 
and  GridUy  St.     E.  H.  Packard,  City  Engr. 

III„  UloomiuKton — Plans  being  prepared  bv  E.  H.  Packard, 
City  Ensr.,  for  purification  plant  and  septic  tank. 

III.,  Kenanee — Citizens  voted  in  favor  of  $70,000  bonds  for 
water-works   improvements.      H.    G.    Stokes.    City    Engr. 

III.,  Uulnoy — (Oflicial) — Citizens  will  soon  vote  on  $150,000 
bonds  for  water-works  .system.  Duke  Scnroer,  City  Clk. 
Noted    Feb.    24. 

111.,  I'tion— Plans  prepared  for  water-works  system.  Ewing 
&  Allen,  111  \\  est  Monroe  St.,  Chicago,  Bngr.     Noted  Feb.  3. 

■VVls.,  Denmark — Plans  being  prepared  by  W.  G.  KirchofCer, 
Engr.,  Madison,  for  municipal  water-works  system.  Esti- 
mated  cost.    $15,000.      Noted   Feb.   3. 

Iowa,  Ralnton — Citizens  voted  in  favor  of  $6,500  bonds  for 
water-worl?s  system. 

Minn.,  Minneapolis — City  Council  approved  resolutions  for 
branch  water  mains  and  sewer  connections  in  various  streets. 
P.   W.   Cappelin,   City  Engr. 

Minn.,  St.  Paul — Bids  will  be  received  bv  August  Hohen- 
stein.  Pur.  Agt.,  City  Hall,  until  10;30  a.m..  Mar.  27,  for  design- 
ing, constructing  and  ddiv.TinK  f.o.b.  cars  2  motor-driven 
pumping  units,  each  of  a  cipaeity  to  pump  continuously  5,000 
U.  S.  gallons  of  water  ])0v  minute  against  a  total  combined 
head  of  171  ft.,  together  with  all  auxiliary  equipment,  tools 
■ind  appurtenances  necessary.     O.  Claussen,  City  Engr. 

Kan.,  Emporia — Bids  will  be  received  by  Fred  H  Smith 
until  Mar.  24  for  improving  water-works  system.  Black  & 
Veatch,  Inter-State  Bldg.,  Kansas  Citv,  Mo.,  Engr.  Noted 
Jan.  13. 

Kan.,  Xewton — Plans  being  prepared  bv  AV.  B.  Rollins  & 
Co.,  439  Midland  Rldg.,  Kansas  Citv.  Mo.,  for  improving  water- 
works system.  Estimated  cost,  $90,000.  Frank  E.  Devlin,  City 
Engr.      Noted   Feb.   10. 

Nel>.,  Ho.skins — Citizens  voted  in  favor  of  $8,500  bonds  for 
water-works  system. 

S.  D.,  Kadoka — Plans  being  prepared  for  municipal  water- 
works  system.      Estimated   cost.    $15,000. 

N.  D.,  Lansdon — Bids  will  be  received  bv  Ole  J.  Eide,  Audr.. 
until  Apr.  3  for  drilling  6-in.  well  on  courthouse  grounds  and 
furnishing  galvanized  fi-in.  casing. 

Mont.,  Harlowton — Citizens  voted  in  favor  of  $15,000  bonds 
for  extending  and  improving  present  water-works  system. 
George  E.   Baker,   Whitehall,  Consult.   Engr. 

Tex.,  Gate.s-»1lle — Gatesville  Water  Co.  will  install  hemi- 
spherical bottom  elevated  tank  with  100,000-gal.  capacity;  also 
4-in.  water  main   to  extend  to  new  Cotton  Belt  Depot. 

Tex.,  Texarkana — Texarkana  Water  Corporation  plans  to 
extend  its  water  mains  and  improve  its  water-works  plant. 
Estimated  cost,   $60,000.     C.  E.  Hayden,  City  Engr. 

Okla.,  Coyle — See  item  under  "Light,  Heat  and  Power." 

Okla.,  Oklahoma — Citizens  voted  in  favor  of  $1,000,000 
bonds  for  water-works  system. 

Okla.,  Stroud — (Oflicial) — Plans  being  prepared  for  yyater- 
works  system  and  electric-light  plant.  Estimated  cost.  $20,000. 
Benham  Engineering  Co.,  Oklahoma,  Okla.,  Consult.  Engr. 
Noted  Mar.   2. 

Colo.,  Colorado  Springs — (Official) — City  does  not  contem- 
plate water-works  system  as  noted  in  Mar.  2  issue.  P.  F. 
Mallon,  City  Engr. 

Wash.,  Aberdeen— (Official) — Bids  will  be  received  until 
Mar.  22  for  250,000  %-in.  mild  steel  bands  for  28-in.  pipe; 
250.000  malleable  iron  band  shoes:  2,000.000  b.m.  pipe  staves; 
five  30-in.  direct  pressure  sluice  gates;  135  2-,  3-  and  4-in.  gate 
valves;  135  2-.  3-  and  4-in.  air  and  vacuum  valves;  25,000  lb. 
1%-in.  by  14  Go.  band  iron;  concrete  or  timber  dam,  intake 
30x100  ft.;  timber  settling  basin.  L.  O.  Kelsey,  City  Engr. 
Noted  Jan.  13. 

Wash.,  Colfax — Citizens  voted  in  favor  of  $60,000  bonds  for 
5   mi.  water  pipe  line. 

Wash.,  Seattle — Plans  prepared  for  auxiliary  water  and 
fire  protection  svstem  for  Rainer  Beach  District.  Estimated 
cost,  $30,000.     A.  H.  Dimock.  City  Engr. 

Ore.,  Canby — City  Council  contemnlates  municipal  water- 
works system.     Estimated  cost,   $15,000. 

Calif.,  Covina — Citizens  vote  in  favor  of  $10B,000  bonds  for 
municipal    water-works    system. 

Calif..  fJIendale — Bids  will  soon  be  received  for  6,999  ft.  of 
20-in.   c.-i.   water   pipe. 

Calif.,  Los  AnKele-s — Citizens  will  soon  vote  on  «390.000 
bonds  for  municipal  water-works  system.  Homer  Hamlin, 
City   Engr. 

Calif.,  San  DieKo — Cuyamaca  Water  Co..  916  8th  St.,  plans 
expenditure  of  $15,000  for  repairing  system. 

Calif.,  Santa  ^lonioa — Citizens  voted  in  favor  of  $72,000 
bonds  for  improving  system  of  Domestic  Water  Co. 

Que.,  Hull- — Quebec  Provincial  Board  of  Health  authorized 
installation  rf  mechanical  filtration  system.  Estimated  cost. 
$200,000. 

Ont.,  Toronto — Board  of  Control  will  extend  water  mains 
at  estimated  cost  of  $63,200.  and  high-pressure  system  at 
$500,000.     R.  C.  Harris,  Comr.  Pub.  Wks. 

Sask.,  Asslniboia — City  Council  contemplates  water-works 
plant  this  summer.     J.  R.  Nolan,  Clk. 

Sask.,  Humbolt — Bids  will  soon  be  received  for  concrete 
reservoir.     Estimated  cost,  $4,000.     W.  H.  Stiles,  Clk. 

\lta.,  Calcnrv — Citv  Council  contemplates  addition  to 
reservoir,  estima"ted  at  $65,000;  rearrangement  of  reservoir 
mains,  $51,600;  paving  and  grading,  $54,560.  G.  W.  Craig, 
I/.'ngr. 


U.  C,  Vancouver — City  appropriated  $10,000  for  watt  r- 
works  system.      VV.  .McQueen,  City  Clk. 

IlidH   In   and   Contraots   .\ warded 
MasH.,  (lulni-y — Low  bidder  for  water  meters  was  Thomson 

Meter  Co.,   110  Bridge  St.,  Brooklyn,  N.  Y.     P.  P.  O'Brien.  City 

Engr.     Noted   Feb.  24. 

N.  J.,  Atlantic  City — (Official) — Contract   for  c.-l.   pipe  and 

■t4;?t'tx^U?,'^?*1,"**^  awarded   to   UNITED   CAST   IRON   PIPE   AND 

FOUNDRY   CO.,   at   $57,988. 

Penn.,  Beaver — (^ontract  for  new  water-works  system 
awarded  to  DES  MOINES  CO.,   Pittsburgh. 

Penn.,  Charlerol — (Official) — Contract  for  reinforced  con- 
^r,'',  T  xfT?"li."*^  .^^^'"  f'"'  "''**'■  plant  awarded  to  PIHL  & 
MILLER,   Pittsburgh.      Noted   (Jet.    22. 

Penn.,  brecnvllle — (Official) — Contract  for  high  service 
RVJVJ?'."^^-"**''^'""'  reservoir  and  connecting  main  awarded  to 
CHICAGO  BRIDGE  AND  IRON  WORKS.  Greenville.  Chester 
&  Fleming,   IMttsburgh,   Engr.     Noted   Feb.   3. 

Ala.,  Fairhope — (Oflicial) — Low  bidder  for  water-works  and 
electric-light  plant  was  Force  Labor.  Bid  considered  too  high. 
X.  A.  Kramer,  Magnolia,   Engr.     Noted  Jan.   27. 

La.,  De  Rlddcr — Lake  Charles  Railway,  Light  and  Water- 
W  orks  Co.  awarded  contract  for  concrete  reservoir  with  175,- 
000-gal.   capacity  to  H.  S.  SEALEY,  New   Iberia. 

La.,  De  Riddcr — (Official) — Contract  for  water-works  sys- 
tem awarded  to  .SUTHERLIN  CONSTRUCTION  CO.,  Kansas 
(  ity.  Mo.  Xavier  A.  Kramer,  Magnolia,  Miss.,  Engr.  Noted 
Feb.  17. 

Ohio,  Athens — (Official) — Contract  for  water-works  svstem 
awarded  to  CHARLES  I'.  KIRCHER,  at  $28,000.  J.  R.  .Sands, 
(Ity   Engr.     Noted   Dec.   23. 

Ohio,  .\ttioa — Contract  for  filtration  plant  in  connection 
with  water-works  system  awarded  to  KIMES-OLMER  CO. 
Fostoria,  at  $9,000.     Noted   Feb.   17. 

Ohio,  Cincinnati — Contract  for  laying  water  mains  in  vari- 
ous streets  awarded  to  W.  E.  BERTCH,  Cincinnati,  at  $37,647. 
Frank  Krug,  City   Engr. 

Ohio,  Cincinnati — Contract  for  36-in.  pipe  for  loop  main 
awarded  to  UNITED  STATES  C.\ST  IRON  PIPE  AND  FOUN- 
DRY CO.,  Cincinnati,  Ohio,  at  $60,660.     Frank  Krug,  City  Engr. 

Ohio,  Faik-view — Low  bidders  for  new  steel  stand-pipe  for 
water-works  system  were  Des  Moines  Bridge  and  Iron  Works, 
at  $23,100   and   Chicago   Bridge   and   Iron    Works,   at   $22,800. 

Ind.,  IndianapoILs — Board  of  Public  Works  awarded  con- 
tract for  back  pressure  water  gate  at  Harding  St.  and  Ken- 
tucky Ave.  to  J.ACOB  VOGAL,  at  $4,120.  B.  J.  T.  Jeup.  City 
Bngr. 

Ind.,  Lleonier — (Official) — Contract  for  furnishing  400 
water  meters  awarded  to  PITTSBURGH  METER  CO.,  East 
Pittsburgh,    Penn.      Noted    Feb.   17. 

Wis.,  Madi.son — Contract  for  water  meters  awarded  to 
HERSEY  MANUFACTURING  CO.,  Boston,  Mass..  at  $6.50. 
$10.50  and  $13.50  each,  according  to  size;  meter  boxes  to  JOHN 
J.  BLTBD  &  SONS.  Madison,  at  82c.  each;  service  boxes  to 
BINGHAM  &  TAYLOR,  Buffalo,  N.  Y.,  at  99c.  each.  B  E. 
Parker,  City  Engr. 

Wis.,  Milwaukee — Board  of  Public  'U'orks  received  bids 
Mar.  8  for  (a)  extending  Linwood  Ave.  intake  tunnel  2,500  ft., 
(b)  lake  shaft,  (c)  extra  shaft,  (d)  new  crib,  (e)  removing 
present  steel  crib,  as  follows;  O'Brien  &  Jackson  Construction 
Co.,  Chicago,  (a)  $125  per  ft.,  (h)  $600  per  ft.,  (c)  $60  per  ft., 
(d)  $128,000  per  ft.,  (e)  $3,000;  Prange  &  Nakielski.  Milwaukee, 
(a)  $135,  (b)  $700.  (c)  $50,  (d)  $155,900,  (e)  $500;  M.  H.  McGov- 
ern,  Milwaukee,  (a)  $165.  (b)  $1,200,  (c)  $125.  (d)  $212,000  (e) 
$6,300.     George  P.  Staal,  City  Engr.     Noted  Feb.  3. 

Minn.,  Kinney — Contract  for  filtration  plant  awarded  to 
NEW  YORK  CONTINENTAL  JEWEL  FILTRATION  CO.  S.  S. 
Ramsey,  Duluth,   Engr.     Noted  Feb.   10. 

Neb.,  Bayard — (Official) — All  bids  received  for  municipal 
water-works  system  re.iected.  Estimated  cost,  $12,000.  Selzer 
&  Pinley,  Scottsbluff,  Engr.     Noted  Feb.   17. 

Mo.,  St.  LouLs — Board  of  Public  Works  rejected  bids  re- 
ceived for  36-in.  c.-i.  water-pipe  line  from  Bissell's  Point  to 
new  Compton  Hill  Reservoir.  514  mi.     Noted  Mar.  2. 

Tex.,  Dalla.« — Low  bidder  for  3,000  water  meters  was  Ker- 
sey Meter  Co.      M.   Mosley,  City  Engr. 

TTtah,  Salt  Lake  City — Contract  for  150  mi.  of  vitrified  drain 
pipe  for  Delta  Land  and  Water  Co.  awarded  to  UTAH  FIRE 
CLAY  CO. 

Calif.,  Eureka — Contract  for  1 -story  pumping  station  at 
municipal  water-works  awarded  to  ELSEMORE  JACOBS  at 
$11,629.     G.  A.   Strand.   City  Engr.     Noted   Feb.   3. 

Calif.,  Los  XnKeies — Contract  for  steel  pipe  for  laterals  for 
Los  Angeles  Water  District  No.  3  awarded  to  LOS  AN(iELES 
MANUFACTURING  CO.,  at  $251,375.  Homer  Hamlin,  Citv 
Engr. 

Calif.,  Los  .Vnceles — Following  bids  were  received  by  Board 
of  Supervisors  for  steel  pipe  for  division  of  Los  .\ngeles 
County  Water- Works  District  No.  3;  Division  1,  San  Fernando 
main  in  Pico  .St.  from  12th  St.  south  to  Ventura  Rd..  Llewellvn 
Iron  Works  at  $140,175;  Division  2.  Chatsworth  main  in  12th 
St.  from  Palm  to  Pe  Sota  St..  Lacy  Manufacturing  Co..  at 
$97,119;  Division  3.  Maclay  main  in  9th  St.  from  Van  Buren 
St.  to  Grant  \ve..  Lacy  Manufacturing  Co.,  at  $,S4.257;  Division 
4.  laterals.  T.,os  Angeles  Manufacturing  Co.,  at  $251,375.  Homer 
Hamlin,   City   Engr. 

Calif.,  Los  AuKcles — Contract  for  furnish;ng  1,600  tons  c.-i. 
water  pipe  to  Department  of  Public  Service  awarded  to 
AMERICAN  CAST  IRON  PIPE  CO..  Birmingham,  Ala.  Homer 
Hamlin,  City  Engr. 

Ont.,  London — City  Council  will  lay  5.000  ft.  water  mains 
by  day  labor.  Estimated  cost,  $11,500.  E.  V.  Buchanan,  Gen. 
Mgr. 

Ont.,  Ottawa — Contract  for  water-works  svstem  awarded 
to  NATIONAL  IRON  WORKS.  LTD..  Toronto.  R.  H.  Haycock. 
Water-Works  Engr.     Noted  Jan.  27. 
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Ohlii,    Wiirrcii       (OllU'lal)    -  IIIdH    will    h 


ed    until    iKiuii, 


I'lvfd     by    S<'\v<u'     ("om- 
4»'waK:c-(ll»li()Hiil     plant. 


>lllMM.,        \  (III  mi  III         ('ll.\ 

I. Ill       .laiii.'s   II,  Claik,  Siilciliiiaii. 

t'oiiii.,     l.iikcvllU— IUUh     will     I 

tnlUi'O    until     .Mar.    ^7     for    Mrwi'r 

Not.Mi  Sfpt.  ■y.i. 

fi.  v.,  llnnilMirK — t'lllzcus  ciinlfinplati'  Hliniii  and  winltary 
Bewor   HyHtiiii.      HHtlniatfd    »-iist,    $!ii).(I(Hp 

N.  v.,  Illiiii  City  conti'iiiplnli-.-f  hcwimh  in  West  Clark.  Norlli 
iiiul    lUviM'  St..   ami  i-xIciihIoii.h  In   Water  and   Sprui'i-  St. 

1^,     v..     rwrw     York    -iIIoi'oukIi     <'f     Manhattan)    -(dtlU'lal) 
HIdH    win    111-    ri-colvrd    by     MarcuM    M.     MarkH.     MormiKli     rri-H,, 
until    i    p.m..    Mar.    20.    for   rocolvlun:    baHin    adjact-nt    to    nortb- 
ouHt   foriu'r  of  Columbus  Ave.  and   went    IiiInI   St.   and    13   ottifr 
pulntii. 

N.  v..  OnweBrii — (t)lllclal)— HIdH  will  bo  rt'cidvod  by  the  De- 
partmiMil  of  I'ublli'  Worku  until  :!  p.m..  Mar.  24,  for  sower 
ooiistructlon.    Charlos  \V.  Llnsloy,  Conir.   I'ub.   Wks.     (Soo  adv.) 

K.  v..  I'ort  WiiMhliKcton— (DIIlrlaD-Hld.M  will  bo  rooolvod 
bv  Sowor  Comnii.i.slonrrs  of  I'ort  Wa.shlnntim  Sowor  DiHtrlct 
uiitll  ;t  )>.m  .  .Mar.  III.  for  ."iowor  sy.xtom.  Carl  11.  WatHon,  KuKr. 
Frank    11.  Smith,  Chn.  of  Comn.      Noted   Mar.    !1.      (Soo   adv.) 

:^.  v.,  .SvriioiiMC — Citizens  contemplate  sewuKe-dlsposal 
plant.      II.   A.    Alien.   City    KuRr. 

N.  Y.,  Y\  ni»i>li'K«'ri«  FiiIIm — Bids  will  soon  bo  reoelved  for 
sewer  sv.stoiii.  I'^.st  iniated  cost,  $30,000.  Henry  W.  Taylor, 
Consult.    Knur.       Noted     luo.    16. 

N.  Y.,  Y\iirr«'ii  IMans  bcliiR  prepared  for  sower  system. 
Kstlmatod    co.st.    Ifll.lUKI. 

N.  J..  MiiiIInoii — HorouKth  Council  plan.i  to  Improve  sewuge- 
dlsposal  plant.      ICstimated  cost,   $li;.300. 

N.  J.,  \o»v  llniiiNwIek — Citv  OffiiMal.s  contompli'te  sowage- 
dlsposnl    and    tiltration    plant.s.      Ashor   Atkinson,   City    Kngr. 

N.  J.,  rhilllpNiiiirK — Hoard  of  Trade  contemplates  installing 
sewuge-disposal  plant.  Estimated  cost.  $250,000.  Robert  P. 
Howell.   City   Engr. 

N.  J.,  ritmnn — Citv  will  install  now  sewer  system.  Esti- 
mated   cost.    $110,000.      Noted    Aug.    5. 

N.  J.,  Went  New  Y'ork — Plans  being  prepared  by  James  H. 
Fuertes,  140  Nassau  St.,  New  York,  N.  Y.,  for  sewage-disposal 
plant. 

Penn.,  Jer«ey  Shore — Plans  being  prepared  for  sanitary 
sewer  system  and  pumping  station. 

PtMiii..  LauMiInle — Bids  will  soon  be  received  for  new  sani- 
tary  sewer.      Estimated  cost,   $225,000. 

Penu.,  I..ehniioii — Plans  prepared  for  sewage-disposal  i)lant. 
T.    P.  Crowell,   City   Engr. 

Penn.,  Lewl.stown — City  will  install  sewage-disposal  plant. 
.1.  Harry  Saxton,  City  Clk. 

Penn.,  I.lnwooil — Sec  item  under  "Streets  and  Roads." 

I'enn..    >Iarou»  Hook — See   item   under   "Streets  and   Roads." 

Penn.,  I'itt.xburjjh — Plans  being  prepared  by  Chester  & 
Fleming,  Consult.  Engr.,  Pittsburgh,  for  sewage-disposal  plant 
for  Kennywood  Park  Association.     Robert  Swan,   City  Engr. 

Penn.,  Steelton — Citv  Council  instructed  Highway  Com- 
mittee to  confer  with  Pennsylvania  Steel  Co.  and  Pennsylvania 
Rv.  Co.  upon  plans  for  new  intercepting  sewer  to  replace  old 
Pennsylvania  canal  through  borough.  W.  P.  Callaghan,  Bor- 
ough Engr. 

Penn.,  Steelton — City  Council  authorized  extension  of  sani- 
tary sewer  in  River  St.     W.  P.  Callaghan.  Borough  Engr. 

Penn.,  YY'aNhinKton — Bids  will  be  received  until  Mar.  20  for 
sanitarv  sewers  in  Ewing-  and  Broad  St.  and  Brookside,  Wylie 
and  Maple  Ave.;  also  main  sewer  from  end  of  Swing  St.  at 
Catfish  Creek  to  main  sanitary  sewer  in  3d  St.  D.  C.  Morrow, 
City   Engr. 

Mil.,  Crisfleld — Citizens  contemplate  voting  on  bond  issue 
for   sewer   system. 

N.  C,  IVashvllle — See  item  under  "Light,  Heat  and  Power." 

Fla.,  EuMtts — (Official) — Bids  will  be  received  by  Charles  L. 
Armsby.  Town  Clk.,  until  4  p.m.,  Apr.  10,  for  storm  and  san- 
itarv sewer  system  and  paving.  Ishani  Randolph  &  Co.,  Jack- 
sonville, Consult.  Engr.     Noted  Nov.  11.      (See  adv.) 

Ky.,  Owensboro — (Official) — Bids  will  be  received  some 
time  in  April  for  sewer  svstem.  Estimated  cost,  $250,000.  H. 
M.   Talbott,   City   Engr.      Noted    Feb.    24. 

Ohio,  Brewster — City  will  re-advertise  for  bids  for  sewer 
extensions  and  sewage-disposal  plant.  W.  J.  Sherman  Co., 
Toledo,  Engr.     Noted  Feb.  10. 

Ohio,  Bryan — City  Council  authorized  $5,000  bonds  for  im- 
proving sewers. 

Ohio,  Cuyahosa  Falls — (Official) — Bids  will  be  received 
some  time  in"  June  for  lateral  sewers  in  Front  St.  R.  TVinthrop 
Pratt,  Hippodrome   Bldg.,   Cleveland,   Engr.      Noted   Feb.   24. 

Ohio,  Lakewood — (Official) — Bids  will  be  received  until 
noon.  Mar.  30,  for  sewage-disposal  plant.  B.  A.  Fisher,  City 
Engr.     Noted  Feb.   3.      (See  adv.) 

Ohio,  Lorain — (Official) — Bids  will  be  received  some  time 
in  June  for  storm  sewers  in  Reid  Ave.  E.  M.  Osborne,  City 
Engr.      Noted    Mar.    2. 

Ohio,  Xile.s — Plans  being  prepared  for  improving  sewer 
system.      W.   J.   Breeze,    City   Engr. 

Ohio,  Springfield — Plans  being  prepared  for  sewer  in  Rose 
St.     M.  J.  Bahin,  City  Engr. 

Ohio,  W'apakoneta — Bids  will  be  received  by  H.  C.  Wentz, 
Dir.  of  Pub.  Ser.,  until  noon.  Mar.  24,  for  sanitary  sewers  in 
North  Blackhoof,  Defiance  and  Silver  St. 

Ohio,  YVarren — Citv  Council  plans  to  install  sewers  in 
Youngstown  and  Niles  Ave.     Harry  S.  McKibben.  City  Engr. 


.Mar.  17.  for  HDWors  In  Walnut.  Mai)lo.  South,  Heaver,  Mumhall 
and  East  MarUot  Ht.  H.  S.  McKlbbon,  ('ity  Engr.  Noted 
Feb.    17. 

Itlilo,  )  oimuHtonn- -City  will  Impiovo  Itrlai'  Hill  bv  con- 
Hliiicllng  .ii'wii  liotwoon  noilboily  clly  llmltH  and  Mahoning 
ItlviT  ovii  iiitaln  Htioets  and  inlvato  right -of- wiiv.  K.  M. 
I.llllo,  Clly    l';ngr. 

Ohio,  loiiiiKMtown  -City  will  lni|)rovu  Howor  outlet  for 
I'lno    Ilidl.iw    Sow.i     District.      F.    M.    Llllle,    City    Engr. 

Ohio,     1 ijtMtown    -  City     Counc'U     authorized     Howers     In 

Worlhlnglon  SI.  from  Fedornl  to  Thurnian  SI.  and  In  Thurman 
SI.  from  Worthlnglon  St.  to  Kuyen  Ave.  F.  M.  I.,lllle,  City 
ICngr. 

lull.,  Ii'rniikrorl  -  City  will  Install  sower  In  South  St.  from 
I'laliic  Crook   lo  f.th  St.      H.    II.    Iloynton,  ("Ity   Engr. 

Inil.,  InillniiniHiIlM-  City  nlans  expenditure  of  $2,000,000  for 
Mewago-dls|)oHal   plant.      II.   .1.   T.   Jeup,   City    Engr. 

Ind.,  Lnrnyette — (Odiclal )  — nids  will  be  rei'olvi'd  until  Apr. 
5  for  Dorgv  Run  sowor.  ICstlniatod  cost.  $73,810.  II.  B.  Ovor- 
oseh,   ,lr..   City    Engr.      Noted   .Ian.    27. 

Ind.,  MIeblKan  City— lllds  will  be  rocelv<-d  until  .Mar.  21 
for  .'!  Hewers.      lOrnost    Dunn.   City    lOngr. 

MIoh.,  Ann  .Yrhor — (( )tllcial)  — Bldn  will  bo  ri-ceiveil  until 
.Apr.  S  for-  1.700  lln.ft.  Hognu'nt  block  Hewer  and  300  lln.ft. 
vilrided    pipe    .sower.      Manloy    Osgood,    City    Engr. 

Mioh..  Kalnniaxoo — (Mtlzens  contem|)lato  Htorm  sewer  In 
Kiurii  Ave.  from  Caly  .St.  to  city  limits.  Andrew  Lenderink, 
City    lOngr. 

III.,  Alton — Plans  prepared  for  East  End  sower.  Estimated 
cost,    $103,!I7(;.      T.    H.    Kandon,   City    Engr. 

III.,  ChrlMmai;-  (Official) — Contract  for  sewer  system  will 
bo  awiuded   some    time   in   April. 

III.,  (;raiilte  Citv  —  Citizens  contemplate  sewer  improve- 
ments.      Ilstiniated    cost,    $410,000.      Edmond    Hall.    City    Engr. 

III.,  Lincoln — Citv  contemplates  sewer  system.  W.  C.  Bates, 
City  Engr. 

III.,  <lulney — Citizens  contemplate  sewer  in  14th  St.  F.  L. 
Hancock.   City   Engr. 

Wis.,  iielolt — Plans  being  prepared  by  Charles  E.  Heebink, 
City    Engr.   for  storm   and   sanitary   sewers.     Noted   Dec.    16. 

Wis.,  MadlMon — Bids  will  be  received  by  H.  C.  Busor,  City 
Clk.,  until  Mar.  31.  for  vitrified  clay  pipe  and  c.-l.  pipe 
sewers.      E.  E.  Parker,   City   Engr. 

Wis.,  MaillMon — Bids  will  be  received  by  H.  C.  Bauser,  City 
Clk..  until  Mar.  31,  for  1  or  2  sewage-disposal  plants.  E.  E. 
Parker.    City    Engr. 

Wis.,  Manitowoc — Citv  Council  authorized  sewers  in  15th 
Madison,  North  10th.  North  16th  St.  and  North  20th  Ave.  Louia 
K.   Pitz.   City   Engr. 

Wis.,  Mt.  Horeh — Bids  will  soon  be  received  for  sewer  and 
sewage-disposal  plant.     W.  G.  Kirchoffer,   Engr. 

Wis.,  Randolph — Bids  will  be  received  until  Mar.  27  for 
sewerage   system.      Estimated   cost,    $30,000. 

Iowa,  Dcs  Moines — City  contemplates  new  sewer  system 
and  sewage-disposal  plant.  Estimated  cost,  $1,000,000.  F.  N. 
Carss,  City  Engr. 

Iowa,  Keota — City  will  receive  new  bids  Mar.  22  for  1%  mi. 
S-  and  10-in.  sanitary  sewers,  13  concrete  or  brick  manholes, 
5  flush  tanks,  with  fittings  and  piping.  W.  F.  Stoutner,  Town 
Clk.     Noted  Feb.   10. 

Iowa,  Sioux  City — Bids  will  soon  be  received  for  storm 
sewer  in  Virginia  St.  from  19th  to  21st  St..  in  21st  St.  to  alley 
west  of  Virginia  St.  and  north  in  alley  to  22nd  St.  T.  H.  John- 
son, City  Engr. 

Minn.,  Albert  1-ea — Citizens  contemplate  sewers  in  various 
streets.      William   Barneak,    Engr. 

Minn.,  Bralnerd — Citizens  will  zoon  vote  on  $45,000  bonds 
for  sewer  in   Maple   St.      C.   D.    I'eacock,    City   Engr. 

Minn.,  Mankato — Plans  being  prepared  by  H.  F.  Blom- 
quist,  City  Engr.  for  storm  sewer  in  North  Fifth,  Rock  and 
other  streets.  Estimated  cost,  $7,000.  F.  W.  Bates,  City  Clk. 
Noted  Dec.   23. 

Minn.,  Mapleton — Plans  being  prepared  by  J.  F.  Druar, 
Engr..  St.  Paul,  for  proposed  new  septic  tank.  Estimated  cost, 
$4,000. 

Minn.,  Minneapolis — City  contemplates  expenditure  of 
$600,000  for  sewer  construction  during  year.  P.  W.  Cappelon, 
City  Engr. 

Minn.,  St.  Paul — Citv  will  install  sewers  in  Hamline,  Hague 
Ave.  and  Schuneman  St.     Oscar  Claussen,  City  Engr. 

Minn.,  Winona — Plans  being  prepared  for  sewers  in  Olm- 
stead  St.     H.  B.  Walling,  City  Engr. 

Minn.,  Winona — Plans  being  prepared  for  sewers  in  5th 
and    Ewing    St.      H.    B.    Walling,    City    Engr. 

Kan.,  Anthony — City  will  install  sewer  system  and  sewage- 
disposal  plant  in  spring.  Estimated  cost,  $40,000.  Black  & 
Veatch,   Kansas  City,  Mo.,   Engr.     Noted  Oct.   22. 

Kan.,  Hutchinson — Press  reports  state  city  contemplates  2 
mi.  additional   storm   sewers.     G.   L.   McLane,   City   Engr. 

Kan.,  Oberlin — (Official) — City  does  not  contem.plate  sewer 
system  as  noted  in  Feb.  10  issue.     J.  B.  Peters,  City  Clk. 

Kan.,  Olathe — Plans  being  prepared  by  Roy  Murray,  City 
Engr  ,  for  2  mi.  S-  and  12-in.  sewer  extensions,  with  21  man- 
holes. 3  flush  tanks  and  14  lamp  holes  in  District  No.  1.  Esti- 
mated  cost,    $12,000. 

Kan.,  Salinp — Press  reports  state  city  contemplates  sewer 
outlet  for  North  Salina.     Paul  Wakenhut,  Engr. 

Neb.,  Ainsworth  —  City  contemplates  sewer  system  in 
spring.      F.   N.   Carss,   City   Engr. 

IVeb.,  Lincoln — Bids  will  be  received  by  Theodore  H.  Berg, 
City  Clk..  until  Mar.  22,  for  brick  or  concrete  sewage-dis- 
posal plant.     Estimated  cost,  $30,000.     Adna  Dobson,  City  Engr. 
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Mont.,  Iliirlowtoii — Citizens  will  vote  AiJi'.  1  on  $25,000  IjoikIh 
for  sewerage  system  and  sewaKe-disposal  plant. 

Mo.,  KunHiiM  City — Plans  prepared  bv  Black  &  Veatch.  Enj;rr., 
Kansas  City,  for  sewer  system.  Estimated  cost.  $30,000.  Cur- 
tis Hill,  City  Engr. 

Mo.,  lilbi-rty — Citizens  voted  in  favor  of  $20,000  for  storm 
.sfwer  in  South  Llffhtburne  St.,  from  Mill  to  Franklin  St.  Noted 
Jan.    27. 

Tf.v.,  ChildreNM — (Official) — Bids  will  be  received  until 
Apr.  1  for  .sewirane  system  and  sewage-di.sposal  plant.  Esti- 
mated cost,  $30,000.  R.  G.  Carraway,  City  Engr.  Noted 
Mar.   2. 

Tex.,  FariM — See  item   under  "Buildings." 

Tex.,  WIniisboro — Bids  will  soon  be  received  for  municipal 
sewer  system  and  ixtending  water  mains.  Estimated  cost, 
$25,000.     William  E.  .Stevenson,  City  Engr.     Noted  Feb.  24. 

Colo.,  Boulder — (Official) — Bids  will  be  received  by  city 
until  Mar.  2X  for  sewer  construction.  George  Joslyn,  City 
Engr.     Noted  Sept.   30.      (See  adv.) 

Calif.,  Corte  Madern — Bids  will  be  received  by  Corte  Madera 
Sanitary  Board,  until  Mar.  23  for  outfall  sewer.  C.  P.  Griffin, 
Secy.  Bd. 

Calif.,  Fremio — Plans  prepared  by  B.  E.  Cronkite,  City 
Engr.,  for  storm  and  sanitary  sewer  system.  Estimated  cost, 
$500,000.      Noted   Mar.   9. 

Calif.,  Martinez — City  Council  contemplates  sewer  system. 
Estimated  cost,   $40,000.     E.  C.   Brown,   City   Engr. 

Calif.,  San  Jom- — College  Park  Sanitary  District  voted  $8,- 
500   for  sewers.      Milton   Maggini.   City   Engr. 

N.  B.,  Moneton — City  Council  contemplates  expenditure  of 
$60,000  for  sewers.     J.  S.  Magee,  City  Clk. 

Ont..  Hamilton — Citizens  contemplate  sewerage  system.  Es- 
timated cost,  $4,500.     A.  F.  Macallum,  City  Engr. 

Ont.,  London — Citizens  contemplate  voting  on  $170,000  for 
storm  sewers  and  sewage-disposal  plant.  S.  Baker,  City 
Clk. 

Ont.,  St.  Catherines — Citv  Council  proposes  tile  sewers  esti- 
mated at  $8,000  and  relief  sewers  at  $40,000.     W.  P.  Near,  Engr. 

Ont.,  Toronto — Board  of  Control  will  construct  storm  sew- 
ers estimated  to  cost  $121,500  and  sanitary  sewers  at  $147,500. 
R.   C.   Harris.   Wks.    Comr. 

Alta.,  Calgary — City  plans  sewer  connections.  Estimated 
cost,   $5,000.     George  W.   Craig,  City  Engr. 

Bid.s   In   and   Contracts   A^varded 

Mass.,  Boston — (Official) — Contract  for  sewer  svstem 
awarded  to  JAMES  J.  COUGHLIN  CO.,  43  Tremont  St.,  Boston. 
Estimated  cost,   $32,886.     E.  F.  MUrphy.  Comr.   Pub.  AVks. 

R.  I.,  Providence — (Official) — Contract  for  sewers  .awarded 
as  follows:  Ardoere  St.  to  CHARLES  CRANKSHAW,  at  $11,- 
993;  Channing  Ave.  to  VALLEY  (70.  at  $50.'.;  Charles  St.  to 
M.  A.  OAMMINO  CONSTRUCTION  CO..  at  $6,077:  Charles  and 
Hawkins  St.  to  WILLIAM  B.  SHAW,  at  $24,708;  Hillhurst  Ave. 
to  M.  A.  GAMMINO  CONSTRUCTION  CO.,  at  $1,553;  Hilltop 
and  8th  St.  to  NELSON  W.  COLGROVE.  at  $3,114:  Lester  and 
Piedmont  St.  to  NELSON  W.  COLGROVE,  at  $520;  Manning 
St.     to    LYONS    BROS.,     at    $1,454. 

N.  Y.,  lVe«-  York — (Borough  of  Manhattan)  —  (Official)  — 
Contract  for  Catherine  St.  sewer  under  Pier  No.  26,  East  River, 
awarded  to  KINGSBRIDGE  CONTRACTING  CO.,  341  10th  Ave., 
New   York.      .Noted    Feb.   24. 

Penn.,  Charieroi — Contract  for  reinforced  concrete  settling 
basin  for  filtration  plant  awarded  to  PIHL  &  MILLER,  Pitts- 
burgh.    Chester  &  Fleming.  Pittsbuigh,  Engr. 

Ga.,  Savannah — Low  bidders  for  trunk  sewer  to  dispose  of 
drainage  in  eastern  and  western  section  of  city  were  as  fol- 
lows: Eastern  Section,  Division  B.  (ladsden  Contracting  Co., 
and  Guild  &  Co.,  Savannah,  at  $132,288;  Western  Section.  Divi- 
sion A,  Obenshain  Bros.,  Center  Moriches,  N.  Y.,  at  $121,124. 
Noted   Nov.   4. 

Ohio,  Cincinnati — (Official) — Contract  for  house  connec- 
tions with  sewer  and  water  mains  awarded  to  HOLLAENDER 
PLUMBING  CO..  Cincinnati,  at  $12,610.  Frank  Krug,  City 
Engr.     Noted    Feb.    10. 

Ind.,  Hammond — Contract  for  sewer  system  in  Calumet  Ave. 
from  river  to  Conkev  Ave.  awarded  to  UNITED  CONSTRUC- 
TION CO.,  at  $213,255.  Peter  J.  Lyons,  City  Engr.  Noted 
Mar.    9. 

Ind.,  Kendallville  —  Contract  for  west  and  south  main 
sewer  awaided  to  McLAUGHLIN  CONSTRUCTION  CO.,  Pitts- 
hurgh,  Penn.,  at  $26,219.  Willis  E.  Sawyer,  City  Engr.  Noted 
Feb.  3. 

Intl.,  Kokomo — Contract  for  sanitary  sewer  from  Delphos 
St.  east  to  Carlton  St.  awarded  to  O.  N.  STRATFORD,  at  $4,819. 
William   F.   Mann,   City  Engr. 

Mich..  Flint — (Official) — City  will  install  sewers  by  day 
labor.  Estimated  cost,  $193,000.  E.  C.  Shoecraft,  City  Engr. 
Noted  Feb.  17. 

III.,  Chicago — Contract  for  intercepting  sewer  in  Jackson 
Park  awarded  to  L.  K.  SHERMAN  CO.,  3046  West  36th  St., 
Chicago.     John   Ericson,   City   Engr. 

^Vls.,  I>a  CroMHe —  (Official)  —  Contract  for  trunk  sewer 
awarded  to  GIBBON.  PETERSON  &  SCHEEN,  Chicago,  111.,  at 
$40,937.     George  P.  Bradish,  City  Engr.     Noted  Feb.  24. 

AVIn.,  Kandolph — .\I1  bids  for  sewerage  system  rejected. 
Estimated  cost,  $15,000.     J.  O.  Jones,  City  Clk.     Noted  Feb.  24. 

Iowa,  l)es  MolneM — Contract  for  sub-main  and  lateral  sew- 
ers award. il  to  TNTER-MOUNTAIN  BRIDGE  AND  CON- 
STRUCTION CO.,  Tecumseh,  Neb.     Estimated  cost,  $20,409. 

Iowa,  Strawberry  Point — (Official) — Contract  for  sanitary- 
sewers  awarded  to  O.  C.  KRINGLE.  Dubuque,  Iowa.  Esti- 
mated cost,  $17,324.     M.  Tschirgi  &  Sons,  Cedar  Rapids,  Engr. 

Iowa,  AV'ooilward — Contract  for  sewer  and  sewage-dls- 
nosal  plant  for  State  Hospital  awarded  to  DES  MOINES 
BRIDGE  &  IRON  WORK.S.   Des   Moines,   at  $20,925. 


^linn..  St.  I'uul — Low  bidder  for  sewer  in  Chatsworth  .st  . 
from  otto  to  Race  St..  was  De  Graf  Wolf,  at  $8,545.  Noted 
Nov.   18. 

Tex.,  Houston — Low  bidders  for  sewers  were  as  follows: 
Crockett  St.  sewei-  from  Hickory  to  Taylor  St.,  W.  W:.ldo. 
Houston.  $21,149;  Har<lman  &  Nelson,  $21,633;  H.  .\f.  .Mill-i. 
$22,230;  Taum  Ave.  from  Crawford  to  Live  Oak  Ave.  Hardriian 
(Si  Nelson.  Houston,  $15,570;  E.  M.  Scheflow,  $15,861;  H.  .M. 
Miller,    $16,054.      K.    E.    .Sands,    City    Engr.      Noted    .\Iar.    9. 

Calif.,  Lus  .\nKeleH — Low  bidder  for  sewer  in  Normal  Ave. 
between  Vermont  and  Virgil  Ave.  and  other  streets  was  Mike 
Chutuk,   at   $18,980.      Homer   Hamlin,   City    Engr. 

Calif.,  Stockton — City  Council  awarded  contract  for  sewer 
system  to  P.  C.  McINTIRE,  215  East  Webster  St.,  Stockton, 
at   $9,643.      H.   T.   Compton,   City   Engr. 

Ont.,  Ottawa — (Official) — Contract  for  castings  for  catch 
basin  covers  awarded  to  THOMAS  LAWSON  &  SON.S.  Welling- 
ton St..  Ottawa,  at  $2.88  per  100  lb.  F.  C.  Askwith,  Engr. 
Noted   Nov.    11. 

B.  C.,  South  Vancouver — (Official) — City  Council  will  install 
54-111.  monolithic  sewer  by  day  labor.  Estimated  cost.  $7,000. 
Noted   Feb.   10. 

UAKBAG/'] 

Proposed    Work 

Penn.,  McKeesport — Ordinance  passed  establi.-'hing  gaibage 
collection  by  city.  John  F.  Alderi-i,  City  Clk.  .1.  M.  Smith, 
City  Engr 

Penn.,  WilkeN-Bnrre — (Official) — Bids  will  be  received  until 
noon.  Mar.  24.  by  Fred  H.  (iates.  City  Clk.  for  furnishing  all 
labor  and  appliances  for  cleaning  45  mi.  of  paved  streets  in 
city.  M.utin  C.  Murray,  Supt.  of  Dent,  of  St.  and  I'ub.  Iiupvt. 
(See   Adv.) 

Ala.,  Huntsville — City  plans  garba>-ri!-diRPO.":iI  plant.  Esti- 
mated cost,  $10,000.  A.  F.  Monroe,  Citv  Clk.  F.  E.  Murphv, 
City   Engr. 

Ohio,  Ashland — Bids  will  be  received  until  noon,  ^ar.  23, 
by  William  A.  Mason,  Mayor,  for  collecting  and  disposing  of 
garbage  from  Apr.  1,  1916  to  Apr.  1,  l')17.  Earl  Fox.  City 
Clk.     Noted  Jan.  27. 

Ind.,  Peru — City  contemplates  garhayre-clsposal  plant.  Esti- 
mated cost  between  $8,000  and  $10,000  John  Horan,  Citv 
Engr.     I*.  L.  Bell,  Jr.,  City  Clk. 

Mich.,  Bay  City — City  contemplates  garbage-disposal  plant, 
H.   E.   Thompson,   City    Engr.      Lovell   N.   Grant,   City   Clk. 

.Mich.,  Traverse  City  —City  Commi.ssion  contemplate.';  hold- 
ing election  in  April  to  vote  on  bonds  for  i^.arbag'-  incinerat- 
ing plant.  William  H.  Nash,  City  Clk.  W.  A.  Royce,  City 
Engr. 

111.,  Highland  Park — Petition  presented  lo  Commissioners 
of  Highland  Park  asking  that  West  Side  Park  be  sold  .and 
proceeds  used  for  constructing  and  equipping  garbage-dis- 
posal  plant. 

Iowa,  Des  Moines — Election  will  be  held  Mar.  27  to  vote 
on  $100,000  bonds  for  garbage-disposal  plani.  Horace  Su- 
song.   City   Clk.      F.   N.   Cars.s,   City   Engr. 

Calif.,  Fresno — Bids  will  be  received  until  9  a.m..  Mar.  20. 
by  W.  H.  Ryan,  City  Clk..  for  collecting  and  disposing  of  gar- 
bage for  period  of  10  years.  B.  E.  Cronkite,  City  Kngr.  Noted 
Feb.   10. 

Bids  In   an<I  Contracts  Awarded 

Ind.,  Ft.  Wayne — Press  reports  s'i-.le  contract  f-ir  garbage 
incinerator  awarded  to  W.  J.   EDW.V'.IDS  CO.     Noted  Jan     ;.■?. 

STREETS  AND  ROADS 
Proposed    AVork 

IV.  Y.,  Albany — (Official) — Bids  will  be  received  bv  the  State 
Highway  Commission  until  Mar.  28  for  highway  work.  Edwin 
Duffey.   State  Highway  Comr.      (See  adv.) 

N.  Y.,  Batavia — City  plans  to  pave  EUicott  and  Lincoln  St. 
Roy  F.  Clark,  City  Engr. 

N.  Y.,  Buflalo — Bids  will  be  received  by  Citv  Council  until 
Mar.  18  for  improving  asphalt  pavements.  George  H.  Norton, 
City   Engr. 

\.  Y.,  Bnflalo — Bids  will  be  received  by  City  Council  until 
Mar.  18  for  paving  Walden  Ave.,  Doat  and  Genesee  St.  George 
H.  Norton,  City  Engr.  ^ 

X.  Y.,  New  %ork — (Borough  of  Brooklyn)  —  (Official) — Bids 
will  be  received  by  L.  H.  Pounds.  Borough  I'res.,  Room  2.  Bor- 
ough Hall,  until  11  a.m..  Mar.  22,  for  regulating  and  paving 
with  permanent  asphalt  pavement  on  6-in.  concrete  foundation 
.\niboy  St.  from  Blake  to  Dumont  ,\ve..  Barrett  St.  from  Blake 
to  Dumont  Ave.,  Douglass  St.  from  Blake  to  Dumont  Ave., 
Hegeman  Ave.  from  Snediker  to  Williams  Ave.,  Hinsdale  St. 
from  Newport  St.  to  New  Lots  Ave.,  45th  St.  from  7th  to  8th 
.•\ve.,  S3d  St.  from  20th  to  21st  .\ve.,  regulating  and  paving 
with  preliminary  asphalt  pavement  on  5-in.  concrete  found.i- 
tion  Cleveland  St.  from  Dumont  to  Livonia  .\ve.,  regulating, 
gradiniv  and  curbing  Debevoise  Ave.  from  Benton  .St.  to  .Mas- 
peth  .\ve..  regulating,  grading,  curbing  and  laving  sidewalks 
on  Ave.  M  from  East  5th  St.  to  Ocean  Parkway.  Woodbine  St. 
from  Irving  to  Knickerbocker  Ave.,  regulating,  grading  and 
curbing  Skillman  Ave.  from  Kingsland  to  Morgan  Ave.  and 
for  furnishing,  delivering  and  spreading  50,000  gal.  asphalt 
road   oil. 


on  an  streets  ana  avenues  wnere  ine  guarantee  of  mainten- 
ance has  expired  in  the  Borough  of  Manhattan,  within  the 
limits  bounded  by  23d  St.,  North  River,  59th  St.  and  East 
River,  when  and  where  directed  by  Chief  Engineer  of  High- 
ways. 


Ifil 
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IS.  .1..  t'lcmliiKlon — UiilH  will  bti  ii'OPlvoil  liv  \V.  \V.  KohIct, 
I'lk  .  liil.  i.f  iMui.t.n  l'i..lii)liliTH.  for  ImprovliiK:  l.il"  ml.  llolT- 
niiiii'.s  l.iiwir  Viilliy  U<l.  ami  2.K  ml.  Clliitoii  K<l.  with  wiiti'i- 
liouiul    miu'itilaiii.      Craiit    l>avlH,    C'oiiiit.v    ICiiki'.      N()(('<I    1''i'Ii.    ;|. 

N.  J.,  Ki*>|iurl  IMaiiH  pi'fpa it'll  liv  (].  M.  ronpor,  GO  Itroail 
St..  Iti'il  Hank.  r.>i  iiavliiK  Itrnail  St.  from  Uallioail  to  lioi- 
oukIi  l^liio  lor  liorouKli  «'ouiifll  of  Kcyport.  lOHtlmatiid  ooHt, 
»20,OtHI. 

IM.  J..  Newton— Survo.vB  boln^  miiilo  by  Harvey  SiiooU, 
County   lOiiKi-.,   for  road  from  Ncwtoii  to  Kieilon,  3   ml. 

N.  J.,  "I'mitiMi — Hoail  i'ommlttco  of  Hoaril  of  ("'lioHi'n  Krci-- 
bolilrr.s  ol  .McniM'  Coiintv  n'Coiiimiiulril  ii'Huifarliin  I'oiiiity 
hlK'hway.s   wllli   coiuTolf   or   a-sjihalt.      I'IsI  linatcil   co.st,    $i;(l(l,l)Ol). 

I'fiiii..  IJiiHood— (Cltltlal)- City  plan.i  li>  |)avo.  <urb  and 
ooiiMtriU't  siilfwalk.i  on  various  Htri'i't.M  and  also  coiLMlrurt 
aower  M.Nstcin.  Ouponl  Itureiiii  of  IiiHpi'tllon,  VVlIinliiKlon, 
Del..  O.  M.  Uphani.  C\\.   lOnnr.,  Consult.   Kn^r. 

IViiii..  MnpiMii*  lluok — ((inicial)  —  HorouKb  iilans  to  piiv« 
various  streets  and  also  extend  sewer  syst<Mii.  hupoiil  lUireau 
of  Inspoition,  W  ilinliiKtoii,  Del.,  {'.  M.  Uliliam,  Ch.  lOiiKr.,  Con- 
sult.   lOnKi'. 

I*riin.,  »U.  Jow«'U — Contract  for  extendiiiu  iiavernenl  on 
Main  St.  will  soon  be  awarded. 

I'ruii..  S«Tnii«on  (^ity  eontemiilates  e.viieiulituio  of  $l(;!l.- 
000  for  pavinn  during  year.      W.   A.  Sluiiik,  City    Knur. 

■Villi.,  .siilllinKton  —  I'oroiiKb  Council  plans  to  Krade  and 
macadamize    liroad    St.      Cieorne    S.    Kleiiininna.    HoroUKh    Seey. 

I'enn..  W  OMt  ItenilliiK — Kleotion  will  lie  held  Mar.  28  to  vote 
on  JSfi.OOO  bonds  for  pavinn  reiin  .Ave.  and  repairing  other 
streets.      Noted    Feb.    S. 

M«l.,  Crlnfleld — City  eonlemplati's  bond  issue  to  pave  street.s, 
etc. 

Vn.,  Iliinillton — Plans  lioinK  considered  by  State  Highway 
Depaitnu'iU,  (tichniond.  for  2  mi.  of  macadam  roads  in  western 
suburb*..     Ci.  r.  Coleman.  State  Highway  Comr. 

Vn.,  I.ynelibiirK — Citizens  recently  voted  In  favor  of  $100,- 
000  bonds  for  improving  roads. 

Vn..  Norfolk — Tidewater  Automobile  Association  asked  city 
for  appropriation  of  $27..'>00  for  improving  roads 

W.  Vn.,  CIny — (Oflicial) — City  will  not  vote  on  $100,000 
bonds  for  road  work  in  Clay  County.     Noted  Feb.  10. 

W.  Vn.,  Fnirnionf — Election  will  be  held  Mar.  21  in  Marion 
County.  Paw  Paw  District,  to  vote  on  $;i60.000  bonds  for  road 
work.      Noted   .Ian.    (!. 

W.  Vn.,  Fnlniiont — Commissioners  of  Marion  County  Court 
will  lie  asked  to  authorize  election  to  vote  on  $312,000  bonds 
for  road  work  in  Union  District.     Noted  .Jan.  6. 

W.  Va,.  Hinton — Bids  will  be  received  by  J.  M.  Garden, 
Count.v  Clk.,  until  10  a.m..  Mar.  30,  for  grading  and  draining 
2.63  mi.  Klk  Knob  Rd.,  grading  and  paving  with  concrete 
road  from  Hinton  and  constructing  28,700-ft.  of  highway  of 
concrete,  macadam,  etc.     Philip  Konrad,  Kanawha  Falls.  Engr. 

W.  Va.,  I.ewn.sbuFK — County  Court  will  be  asked  to  call 
election  in  I.,ewisburg  District  to  vote  on  $1RO,000  bonds  and 
White  Sulphui-  District  on  $HO.O0O  bonds  for  highway  work. 

S.  C,  Sumter — (Official) — Bids  will  be  received  b.v  D.  Ij. 
Rlanding,  Clk..  until  Mar.  28  for  street  paving.  W.  L.  Lee, 
City   Engr.     Noted  Sept.  23. 

Aln..  Bay  Minette — Citizens  will  grade  and  improve  road 
from    Fairhbpe   to   Point   Clear.      Estimated    cost,    $7,000. 

Ala.,  Birmiiiglinni — City  plans  to  pave  with  asphalt  and 
asphaltic  concrete  19th  St.  S..  from  1st  St.  to  13th  Ave.,  7th 
Ave.  N..  from  14th  St.  to  19th  St.,  2.')th  St.  N.  from  8th  Ave. 
to  12th  Ave..  21st  St.  S.  from  8th  St.  to  10th  Ave.  and  Hum- 
boldt Ave.  from  20th  to  22d  St.  Estimated  cost,  $3.';. 000.  Julian 
Kendrick,  City  Engr. 

Ala.,  Camden — Contract  will  soon  be  awarded  for  hard  sur- 
face  roads.     Blair  Hughes,  Superv.  of  Roads. 

.Via.,  Rookfortl — Bids  will  be  received  by  County  Commis- 
sioners until  Mar.  22  for  grading  and  topsoiling  part  of  Kelly- 
ton    and   Nlxburg    Rd.,   about    5   mi.      Noted    Dec.    16. 

Miss..  Inilianola — County  Supervisors  plan  to  call  election 
to  vote  on  $7.''). 000  bonds  for  about  180  mi.   concrete   roads. 

Tenn.,  Indian  Mound — Citizens  contemplate  improving  pub- 
lic  roads. 

Tenn..  .Inekson — City  Commissioners  will  construct  con- 
crete  walks  in   Court   Siiuare.      J.   L.   Williams,   City   Engr. 

Tenn..  Kingsport  —  City  will  macadamize  a  number  of 
streets   in   spring. 

Tenn..  Newport — City  will  pave  main  streets. 

Tenn.,  Trezevant — Citizens  contemplate  improving  roads. 

Kv.,  Carlisle — Plans  being  prepared  for  road  work  in 
Nicholas  County.     Estimated  cost,  $70,000. 

Ky.,  Elkton — Press  reports  state  contract  will  be  awarded 
about  Apr.  15  for  8  mi.  of  macadam  road  in  Todd  County.  Es- 
timated cost,  $24,000.  A.  B.  W^ilkins,  Elkton,  County  Judge. 
Noted   Mar.   2. 

Kt.,  Greenup — Citv  will  construct  roads  and  bridges.  Esti- 
mated   cost,    $200,000. 

Ky.,  Lebanon  —  Citizens  contemplate  voting  on  $200,000 
bonds   for  road  work. 

Ky.,  Lexington — City  contemplates  expenditure  of  $90,000 
for   paving  during  year.     J.  W.  Guyn,   City   Engr. 

Ky.,  Liberty — Citizens  will  vote  Mar.  25  on  bond  issue  for 
road   %vork. 

Ky.,  Marion — Citizens  will  vote  May  27  on  $200,000  bonds 
for  road  work. 

Ky.,  Mt.  Vernon — Surveys  being  made  for  20  mi.  of  county 
roads.     B.  P.  Maynahan,  County  Rd.  Engr. 

Ohio,  Batavia — Bids  will  be  received  until  Apr.  15  for 
paving  between  Batavia  and  Chile.  Estimated  cost,  $25,000. 
L..   H.  Lersh,    Engr. 

Ohio,  Bellaire — City  plans  to  hold  election  in  April  to  vote 
on  bonds  for  repaving  portion  of  Belmont,  Guernsey  and  Noble 
St.     A.  J.  Norton,  City  Engr. 


In    April    on    $2,250,000 
Ir.  Pub.  Ser. 


Ohio,  (union  City  CommlHHioneiH  will  linpiove  20  ml.  roud 
duiliiK   Hpniig,      \V. 111am   K.  Carver.  City   i;nKr. 

4»hlo,    (Inrlnnntl      Citizens    will 
bonds   for  street   liiipi  .ivement  s.      Philip   FoHdUk,   Dlr 

Ohio,  «'l«-v«'lnnil Cltizrii.s  will  vot((  Apr.  25  on  t2, 500,000 
bonds  fur  Improving  and  extending  number  of  ntructa.  Uob- 
eit    llolTman.    4o5   City    Hall,   City    Engr. 

Ohio,  CoMhoc-ton — City  Council  authorized  paving  of  South 
2nil  St.  fium  .Mulberry  St.  Bouth  to  city  llmltM.  Andrew  FlMher, 
City  Engr. 

4lhlo,  lOlyrIn  -City  will  Improve  highway  along  lake  shore 
f 1 1)111  l.iiialn  east  to  the  Cuyahoga  county  line,  to  coinplete 
concrete  road  between  Cleveland  and  Toledo.  lOstlmated  cost 
$135,000, 

Ohio,  KIndlny — Bids  will  be  received  by  CommlHsloners  of 
H.-uicDck  Counly  until  Mar.  2!)  for  purchase  of  $37,500  for 
road  Impriivemenls. 


<;ieiiilale,    <5reenlawn, 
K.    Strlngfellow,    City 


Ohio,  Flndlny— City  plans  to 
lOast  Sandusky  and  LaQUlneo  St. 
lOngr. 

Ohio,  Ifiiiiilllon — City  will  iiiiiirove   Venice  Koad.     Frank  K. 

VVeavei,   City    lOngr. 

Ohio.  Ironlon— Bond  Issue  for  $60,000  authorized  by  County 
Commissioners  for  road  woik.     Noted   Fel).   24. 

Ohio,  I. linn — Citizens  will  vote  on  $75,000  bonds  for  paving 
streets.      C.    Hiyson.   City    lOngr. 

Ohio,  l.ornln  -City  plans  to  pave  l.,ake  Shore  Highway.  C. 
M.    Osborn,    City    I'Ingr. 

Ohio,  l.ornin — Bids  will  be  received  by  Director  of  Public 
Service  until  noon.  Mar.  22.  for  17,800  sq.vd.  brick  pavement 
on   West    lOrie  Ave.      C.   M.  Osborne,   City    lOngi'.      Noted   Feb.   24. 

Ohio,  Norwood — Plans  being  considered  bv  citv  for  4  mi.  of 
street  paving.  Estimated  cost,  $145,000.  John  D.  Schmidt, 
City    Engr. 

Ohio,  Sprinicflold — Bids  will  be  received  by  W.  .T.  Barrett. 
City  Audi-.,  until  Apr.  3  for  paving  Main  and  Limestone  St. 
Noted   Jan.    6. 

Ohio,  WooNter — (Oflicial) — Bids  will  be  received  until  Apr. 
15  for  imiiroving  East  Bowman  St.  from  Spink  St.  to  Palmer 
St.  O.  A.  (lierow.   City   Engr.      Noted   Mar.   2. 

Ohio,  Kanesville — Plans  being  considered  by  city  to  call 
election  to  vote  on  bonds  for  street  paving.  C.  Spencer,  Cit.v 
Engr. 

Ind.,  Brazil — City  plans  to  pave  %  mi.  of  streets.  Esti- 
mated  cost.   $15,000.      F.   B.   Wilson,   City   Engr. 

Ind.,  Covington — City  Council  plans  sidewalks  on  8th  .St. 
from  Liberty  to   Railroad  St. 

Ind.,  Crawfordsville — Citv  contempl.ates  expenditure  of 
$10,500  for  brick  paving.     .T.  A.  Cragwell,  City  Engr. 

Ind.,  Evansville — Board  of  Public  Worl<s  contemplates  re- 
surfacing Locust  St.  from  1st  to  8th  St.,  and  Sycamore  St.  from 
1st  to  Main  St.,  also  paving  Walnut  .St.  from  Morris  to  Ken- 
tucky  Ave.      J.    O.    Saunders,    City    Engr. 

Ind.,  Ft.  Wayne — Board  of  Park  Commissioners  plan  to 
improve  and  widen  Tennessee  Ave.     F.  M.  Randall,  City  Engr. 

In<l.,  <;reenfield — Petition  presented  to  County  Commis- 
sioners to  pave  6  mi.  of  National  Pike  through  Center  Town- 
ship with  brick  or  concrete. 

Ind.,  Hammond — Plans  prepared  for  extending  pavements 
on   Harrison  and  Van  Buren  St.     P.  J.  Lyons,  City  Engr. 

Ind.,  IndianapoliH — Board  of  Public  Works  plans  to  pave 
Chester  St.  from  Michigan  to  Walnut  St.  and  Oliver  Ave.  from 
Birch   Ave.   to  Drover   St.      B.   J.   T.   Jeup,   City   Engr. 

Iud„  New  Albany — Bids  will  be  received  by  Commission- 
ers of  Floyd  County  until  10  a.m..  Mar.  30,  for  road  work  in 
New    Albany    Township.      E.    Dupaquier.    Audr. 

Ind.,  North  Vernon — City  Council  plans  to  pave  streets  in 
downtown    district. 

Ind.,  Rushville — Bids  will  be  received  by  Commissioners 
of  Rush  County  until  2  p.m..  Apr.  3,  for  road  work  in  Walker 
Township.      Allen   R.   Holden,   Audr. 

Ind.,  South  Bend — (Oflicial) — No  bids  were  received  Mar.  5 
for  road  in  Olive  Township  bv  Commissioners  of  St.  Joseph 
County.      W.   Wolk,    Audr.      Noted   Feb.    17. 

Ind.,  South  Bend — (Official) — Bids  will  be  received  until 
Apr.  4  for  paving  Michigan  St.,  estimated  at  $83,778:  and 
Indian  St.  at  $69,550.  Frederick  J.  Anderson,  City  Engr. 
Noted  Feb.  10. 

Mich..  ,\nn  Arbor — City  plans  to  expend  about  $20,000  for 
paving  g  mi.  of  streets.     M.  Osgood,  City  Engr. 

Mich.,  Charlevoix — City  Council  approved  plans  for  pav- 
ing State  St.  with  tarvia  macadam. 

Mich.,  Pontine — Citv  contemplates  expenditure  of  $70,000 
for  street   paving.     W.  J.   Fisher,   City   Engr. 

Mich.,  Port  Huron — City  contemplates  paving  portion  of 
Pine  Grove   Ave.   and   Elmwood   St.      E.   Whitmore,   City   Engr. 

111.,  Decatur — Bids  will  soon  be  received  for  paving  Monroe 
St.  from  Packard  to  Sawyer  St.  P.  T.  Hicks.  City  Engr.  Noted 
Mar.    9. 

111.,  DeKalb — Plans  being  prepared  for  20,000  sq.yd.  brick 
pavement.     A.  R.  Russell,  City  Engr. 

111.,  Elgin- — Citv  plans  to  pave  about  6  mi.  of  streets  dur- 
ing year.  Estimated  cost,  $210,000.  Morgan  H.  Brightman, 
City  Engr. 

Ill,,  Mattoon — Citizens  will  soon  vote  on  $120,000  bonds  for 
hard   roads   in    Mattoon   Township. 

111.,  Petersburg — County  Commissioners  plan  to  construct 
hard  surfaced  road  from  bridge  over  Sangamon  River. 

HI.,  Pontine — Citv  plans  to  pave  about  13,000  sq.yd.  dur- 
ing year.     Estimated  cost.  $30,000.     J.  D.  Wade,  City  Engr. 
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III.,  Quinoy — Board  of  Local  Improvements  plans  to  con- 
struct sidiwalks  on  Washington  St.  between  14th  and  ir.th 
St.,  17th  St.  between  Spring  and  Oak  St..  west  side  of  10th  St., 
Hampshire  St.  between  yth  and  10th  St.  and  Main  St.  between 
3d  and  4th   St.    F.  L,.  Hancock,   City   Ensr. 

III.,  Uuiiicy — Adams  County  contemplates  $1,000,000  bond 
issue  for  improving  about  283  mi.  of  roads. 

111.,  Springfield — Plans  being  prepared  by  Wade  Seeley, 
City    Engr.,    for    paving. 

111.,  Uriiana — Board  of  Local  Improvements  plans  to  pave 
Coler  Ave.     A.   M.   Doneley,   City   Engr. 


mated 


111.,    VirKinin — City    plans    to    pave    Morgan    St.      Esti 
cost,   $10,000.      A.   E.   Hinners,   Mayor. 

111.,  VVaul^egaii — City  contemplates  expenditure  of  $5,000 
for  oiling  and  resurfacing  1 1^  mi.  streets.  M  J.  Douthitt, 
City    Engr. 

Wis.,  Itaeine — Rids  will  be  received  bv  Board  of  Public 
Works  until  10  a.m..  Mar.  25,  for  grading  "and  paving  several 
streets.     P.  H.  Connolly,  City  Engr.     Noted  Feb.  17. 

Wis.,  Superior — Plans  being  prepared  by  E.  B.  Banks,  City 
Engr.,  for  paving  work  during  year. 

VVl.s.,  West  -Mils — City  plans  to  improve  Burnham  St.  E. 
O.   Orbet,   City   Engr. 

Iowa,  Perry — (Official) — Bids  will  be  received  by  Adrian 
Cross,  City  Clk.,  until  Mar.  27  for  30,000  sq.yd.  paving  and 
curbing.     Noted  Mar.  2. 

Iowa,  Prinijshar — See  item  under  "Bridges." 

lotva,  Shelilon — ]5ida  will  be  received  by  County  Super- 
visors until   Apr.   3  for  road  work   for  season. 

Iowa,  Sisourney — (Official) — Bids  will  be  received  until  6 
l).m..  Mar,  23,  for  brick  or  concrete  paving.  A.  M.  Neas,  City 
Clk.      (See  adv.   in   Mar.   9   issue.) 

Minn.,  Glenwood — Bids  will  be  received  by  County  Auditor 
until  2  p.m..  Mar.  20,  for  road  jobs  Nos.  1  to  fi.  Estimated 
cost,    $18,107. 

Minn.,  Marshall — Bids  will  be  received  by  E.  S.  Shepard, 
County  Audr.,  until  2  p.m..  Mar.  21,  for  graveling  .State  Rural 
Highway   No.    54.      Estimated    cost,    $19,976. 

Minn.,  St.  Paul — Rids  will  be  received  by  August  Hohen- 
stein.  Pur.  Agent,  until  10:30  a.m..  Mar.  20,  for  furnishing  ma- 
terial and  paving  various  street.s  of  city.  Specifications  in- 
clude creosoted  yellow  pine  blocks,  Portland  cement,  broken 
stone,  sand,  pitch  fills,  lumber,  reinforcing  bars,  sewer  pipe, 
asphaltic  cement,  paving  brick,  granite  curb  and  sandstone, 
sewer   briclt   and    limestone   dust.      O.   Claussen,   City   Engr. 

Neb.,  Cuiumlius — City  plans  to  pave  2   mi.  streets. 

Xeb.,  Fremont — Election  will  be  held  Apr.  4  to  vote  on  $40,- 

000  bonds  for  paving.     L.  M.  Roessler,  City  Engr. 

Neb.,  Lincoln — City  plans  to  e.xpend  about  $300,000  for  pav- 
ing during  year.     A.   Dobson,  City   Engr. 

Neb.,  Lincoln — City  will  pave  with  asphalt  South  22nd  St. 
from   G   to   Washington   St.      A.    Dobson,    City    Engr. 

Neb.,  "Winlock — Contract  will   be  awarded  about  May   1    for 

1  mi.  concrete  paving  on   1st  St.     Estimated   cost,   $12,000.      R. 
W.   Fletcher,   City  Engr. 

S.  D.,  Sioux  Pall.s — City  contemplates  paving  Main  Ave. 
from  3d  St.  to  north  side  of  McCIellan  St.  S.  B.  Howe,  City 
Engr. 

N.  D.,  Sherlirooke — Bids  will  be  received  by  G.  .1.  Mustad, 
County  Audr.,  until  Apr.  3  for  road  work  between  Finley  and 
Sharon. 

Mont.,  BillinKH — (Official) — Citizens  of  Yellowstone  County 
voted  $175,000  bonds  for  improving  highways.  F.  E.  Wil- 
liams,   County    Clk.      Noted   Dec.    9   and   Jan.    20. 

Mo.,  .loplin — City  Council  passed  resolution  to  curb  and 
gutter  Main  St.  from  l.st  to  F  St.,  Taylor  St.  from  Mineral 
to  High  St.  and  Missouri  St.  from  Broadway  to  5th  St.  .1. 
J.    McAfee,    City    Engr. 

Mo.,  Miller — Citizens  of  Eight  Mile  Road  District  voted 
$30,000  bonds  for  road  work.  R.  M.  Gass,  L.  A.  Raydon  and  G. 
Hobbs,   Comrs.      Noted  Jan.   20. 

Mo.,  Reil  Oak — Citizens  plan  to  organize  Red  Oak  Road 
District  and  to  call  election  to  vote  on  $20,000  bonds  for  road 
improvements. 

Tex.,  HouKton — Bids  will  soon  be  received  for  paving  Main 
St.  Estimated  cost,  $170,000.  E.  E.  Sands,  City  Engr.  Noted 
Jan.   13. 

Tex.,  Victoria — Citizens  defeated  $35,000  bonds  for  road 
improvements  in  Victoria  County. 

Okla.,  Henryetta  —  Citizens  contemplate  sidewalks  in 
Brown's  addition  and  in  portions  of  Henryetta  Heights  addi- 
tion. 

Colo.,  Puelilo — City  contemplates  expenditure  of  $130,000 
for  street  paving.     D.  P.  Gaymon,  City  Engr. 

N.  M.,  La.s  Vegas — Surveys  made  for  about  15,000  sq.yd.  of 
paving. 

Wash.,  ChehaliK — Plans  prepared  by  J.  C.  Neville,  County 
Engr.,  for  7  mi.  of  paving,  3  mi.  being  concrete  on  Pacific 
Highway. 

Wash.,  Pomeroy — Bids  will  be  received  about  Apr.  1  for 
curbing,  paving  and  guttering  various  streets.  Estimated 
cost,   $75,000.     J.  E.   Tupper,   City   Engr.     Noted  Jan.   6. 

•  'ash..  Sultan — City  contemplates  expenditure  of  $10,746 
for  paving,     o.   A.   Frailcy,   Everett,   Engr. 

W^ash.,  Toledo — City  plans  to  pave  several  streets. 

Wash.,  Walla  Walla — (OfTicial) — Bids  will  be  received 
about  Apr.  1  for  100,000  sq.yd.  hard  surface  pavement.  W.  R. 
Rehorn,  City  Engr.     Noted  Feb.   10. 

(lue.,  Montreal — Plans  being  prepared  by  Malcolm  Barclay, 
St.  Francois  Xavier  St.,  Montreal,  for  proposed  boulevard  high- 
way from  Montreal  to  Ste.  Anne  de  Bellevue  to  be  known  as 
"Queen  Alexandra  Highway." 

Hue.,  Vallevfleld — Citv  Council  will  expend  about  $5,000  for 
concrete  paving  and  $4,000  for  cement  sidewalks.  Oscar  Viau, 
Engr. 


()iit„  Ilarrle — Bids  will  be  received  until  Mar.  30  by  J.  S. 
Laing,  City  Engr.,  for  furnishing  road  oil  for  year. 

Ont.,  Hamilton — Contract  for  supplying  city  with  creosoted 
wood   block  during   year   will  soon   be  awarded. 

Ont.,  I.ansdowne — City  Council  contemiilates  expenditure  of 
$8,000  for  roads.     J.   D.   W.   Darling,  City  Clk. 

Ont.,  London — City  will  i)ave  Waterloo,  Carfrae  and  Cres- 
cent St.  with  asphaltic  concrete.  Estimated  cost,  $23,200.  S. 
Baker,  City  Clk. 

Ont.,  \npanee — City  plans  to  construct  cement  sidewalks. 
Estimated  cost,   $5,000.      W.  A.  (Jrange.  City  Clk. 

Ont.,  I'rescott — Press  reports  state  that  highway  will  be 
constructed  between  Prescott  and  Ottawa. 

Ont.,  Sudbury — City  Council  will  expend  al)out  $6,981  for 
concrete  walks  and  $45,643  for  bitulithic  pavements.  W.  J. 
Ross,   City   Clk.      Noted    Nov.    11. 

Ont.,  Toronto — George  B.  Wilson,  Street  Comr.,  submitted 
report  e.stiniatiiig  cost  of  asphalt  for  citv  during  year  at 
$269,904   and    road   oil   at   $19,050. 

Ont.,  Toronto — R.  C.  Harris,  Comr.  of  Wks.,  recommended 
expenditure  of  $47,800  for  asphalt  pavement  on  F'aciflc  Ave. 
and  $6,000.   for  biick  block   pavement   on  Lansdowne  Ave. 

Ont.,  Weston — Good  Roads  Commission  plans  to  improve 
Main  St.   through  Weston.     J.  H.  Taylor,  City  Clk. 

Alta.,  Calgary — City  contemplates  expenditure  of  $6,917 
for  paving  alongside  of  projected  assembling  plant  of  Ford 
Motor  Co.     George  W.   Craig,   City   Engr. 
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In   and   Contracts   .Vwarded 


Mass.,  lioslon — (Official) — Contract  for  footway  In  Ains- 
worth  St.  awarded  to  CHARLES  J.  JACOBS  CO.,  107  Terrace 
St.,   Roxbury,    Mass.,  at   $5,173. 

N.  Y.,  .lohnson — Contract  for  brick  paving  awarded  to 
TYNE  &   WILLIE,   Biiighamton,  at   $26,500. 

N.  Y.,  \ew  York — (Borough  of  Queens) — (Official) — Low 
bids  were  received  Mar.  6  for  (a)  furnishing  and  delivering 
6,000  cu.yd.  gravel  or  stone  chips,  (b)  200,000  gal.  asphaltic  oil, 
(c)  900  tons  lime  stone  or  other  inorganic  dust,  (d)  13.300 
cu.yd.  sand,  (e)  30,000  cu.vd.  broken  stone  and  screenings  of 
trap  rock;  (f)  600,000  gal.  light  road  oil,  (g)  600  tons  asphaltic 
cement  as  follows:  (a)  Frederick  .Stajn'  Contracting  Co.,  1784 
Broadway,  New  York,  at  $1.71;  (b)  Standard  Oil  Co.  of  New 
York,  26  Broadway,  at  $0.0685;  (c)  Peace  Bros.,  20  Main 
St.,  Flushing,  N.  Y.,  at  $7.40  per  ton;  (d)  Charles  A.  Mvers 
Contracting  Co.,  Stagg  St.,  Brooklyn,  at  $0.91  cu.vd.,  (e)  Peace 
Bros.,  at  $2.19  cu.yd.,  (f)  Standard  Oil  Co.  of  New  York,  at 
$0.05  per  gal.,  (g)  Warner-Quinlan  Asphalt  Co.,  79  Wall  St., 
New   York,   at   $19.28   per   ton.      Noted    .Mar.   2. 

N.  J.,  Atlantic  City — (Official) — Contract  for  constructing 
Absecon-Atlantic  Citv  Blvd.  awarded  to  HILL  DREDGING  CO., 
Atlantic  City,  N.  J.,  at  $280,321.     Noted  Feb.  24. 

N.  .1.,  Bloonifleld — Robert  Doriety,  168  Ridge  St.,  Newark, 
at  $4,413,  submitted  lowest  bid  for  2,500  sq.yd.  asphalt  ma- 
cadam  paving.      E.   Kaechlin.   City  Engr. 

N.  J.,  Camden — (Official) — Contract  for  constructing  Moores- 
town  Turni)ike,  Camden  (Sountv,  awarded  to  Kellev-.McPeelev 
Co.,  432  Market  St.,  Camden,  at  $61,973.  Noted  Jan.  27  and 
Feb.   24. 

N.  J.,  Merchantsrille — (Official) — Low  bidders  for  paving 
car  strip  on  Maple  Ave.,    (a)    west  borough  line  to  Center  St., 

(b)  Center  St.  to  east  borough  line,  (c)  within  borough  limits, 
were   as   follows:      E.    C.    Humphrey,    (a)    $34,312;    (b)    $16,426; 

(c)  $50,738;  J.  F.  Shanley  Co.,  (a)  $36,584;  (h)  $17,837:  (c) 
$52,035;  W.  Penn  Corson,  (a)  $29,343;  (b)  $14,268;  (c)  $43,611. 
Noted  Mar.   2. 

Penn.,  Krie — Contract   for  paving  Raspberrv  St.  from  4th  to 

8th  St.  awarded  to  J.  &  M.  DOYLE  CONTRACTING  CO.,  at 
$10,270.      R.   E.   Rriggs,   City  Engr. 

Penn.,  Philadelphia — Anders  &  Snvder,  Heed  Bldg.,  Phila- 
delphia, at  $0.43  i)er  cu.yd.  submitted  lowest  bid  for  117,000 
cu.yd.    grading.      (Chester   E.    Albright,    City    Engi'. 

Penn.,  Philadelphia — Contract  for  furnishing  crushed  trap 
rock  for  country  roads  awarded  to  BIRDSBORO  STONE  CO., 
at  $70,180;  also  for  furnishing  trap  rock  chips  for  bituminous 
roads    at    $7,000. 

Penn.,  I'niontown — Contract  for  paving  4  mi.  of  road  in 
Georges   Township   awarded    to   PERCY    D.    COATS   &   CO.,    at 

$75,000. 

Md.,  Baltimore — Contract  for  paving  number  of  streets  of 
citv  awarded  to  PATRICK  FA-N'TGAX  .^-  SOX.  Baltimore,  at 
$49,961,  for  asphalt,  and  P.  lUODDTXGTOX  .S:  SON.S,  Baltimore, 
at  $55,000,  for  recut  paving  l)lo(ks.  R.  .M.  Cooker,  Citv  Engr. 
Noted  Feb.   17. 

Va.,  Lynehburg — (Official) — Contract  for  improving  Main 
St.  awarded  to  W.  .S.  JONES,  Lynchburg,  at  about  $100,000.  H. 
L.  Shancr,  City   Engr.     Noted   Feb.   24. 

Va.,  Richmond — (Official) — Contract  for  2%  mi.  macadam 
road  from  city  limits  to  Three  Chopt  Rd.  and  macadam  road 
from  the  brook  1  V'>  mi.  west  awarded  to  L.  R.  COLBERT, 
Massaponax.  Estimated  cost,  $25,000.  G.  P.  Coleman,  State 
Highway  Comr.     Noted   Feb.   24. 

S.  v.,  Columbia — (Official) — Contract  for  paving  sidewalks 
on  Taylor  St.  from  Sumter  St.  to  eastern  city  limits  awarded 
to  J.  D.  Lawrance,  Columbia,  S.  C.  H.  Maetzel,  Citv  Engr. 
Noted    Mar.    2. 

Fla.,  Tallahassee — County  awarded   contract   for  section  of 

Dixie   Highway  to  BRYSON  &  BRYSON,  Jacksonville. 

Miss.,  Vicksburg — Contract  for  paving  portions  of  Cather- 
ine, Walnut  and  other  streets  awarded  to  SOUTHERN  PAV- 
ING .VND  CONSTRUCTION  CO.,  First  National  Bank  Bldg., 
Chattanooga,  Tenn.     C.   R.  Tuiss,  City   Engr. 

Ohio,  Chicago  Junction — (Official) — Contract  for  grading, 
curbing  and  paving  portions  of  Maple  and  Woodbine  St. 
awarded  to  JOHNSON  &  RITZ,  Defiance,  at  $20,991.  E.  K.  M. 
Morris,    City    Clk.      Noted    Mar.    2. 
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Ohiu,   Monroe-    I,,    V.    Molz.   Kilo,   I'l-nn.,   iil    JM'.t.onO   for  niii- 

oiulam.    $l7:i.r m     aspliiilllc    coiwT'-lc-,    $I7S,()(KI    ri>r    iMiiuMcti- 

mid  J'.'lT.li'.Mi  fell  liil<U  Hiiliiiiltli'il  lo\M-«l  l>l<l  for  highway  Ix- 
tWffii    Moiuoc   ami   'I'hI.hIu   lor   ci.unty. 

Ohio,  NorHooil  -I'ontrai'tH  foi'  pavliiK  awarded  nH  foUowH: 
MiN.'ll  Avf.  to  (ilOOIMJlO  MUUIXK'K.  I!ri31  MclroMi-  Ave,  at 
$3,648;  Hopkins  Av<'.  to  <).  10.  UOHIN.SON  *  .SON.  4ni!i  Ham- 
ilton Ave..  CInclnnntl.  ut  $22,206.  John  C.  .Silinildt,  City 
Ensrr. 

■  nil..  llriiBll— (Ollh-lal) — Contract  for  Htone  road  In  Purry 
Township  award.'. I  t.i  M.  I,.  l.A.SKl.l..  Clay  <"lty,  at  JX.il'.ir.. 
William    L.    lirai'M.-r,    Count.N     Audr.      .N'ote.l    l''el).    24. 

lull.,  llpo«n»lo»vii- — (Ollli'lal) — Contrai-t  for  K>'avel  rond  In 
Carr  an<l  I'wiii  T.)\vnNliliiH  awarded  to  SAMl'KL  II.  .S.MALIj- 
Woon,  lOwliiK,  Iiid.,  at  $r.,IOO.  llosH  O.  llaldwin.  KnKr.  Notod 
Kel).  24. 

lutl.,  Defntur — (Otilclal) — Contra. 't.-.  for  macailainlzcd  roailN 
nward.'d  as  follows:  Kaehr  It.l..  to  MKHUYM.VN  .St  KIKIATK, 
Monro.-;  MlnK<'r  Ud.  to  1..  (>.  HKAItS,  C,cn.'va;  Stclnor  U.l.  to 
A  1!  lUHlCItSTlNI':,  Horno;  lliuiin.ui  Ud..  tii  .HM.IU.S  HAIKJK 
SONS.  D.ralur:  Kritzlnu.'r  K.l.  lo  K-NCLK  K-  ANDIUOW.S,  De- 
catur.     rhllli>    L.    Macklin,    ICnur.      Not.-d    Feh.    24. 

Iiiil.,  KIkliiirt — (OlUclal)  —  All  bids  recelv.d  f.)r  asphalt  or 
I'lit    r.'Jected   as   too   hish.      Lawrence    M.    ilus- 


concrete    pavement    r.'Jected    as 
sell.  City  knur.     .N'ote.l  Kel).  17. 


Ind.,  KviiiiHvllh' — Contract  for  rock  road  in  Perry  Township 
awarded  lo  .MARTIN  &  MAUTIN.  Evansville,  at  Jll.lDO.  Noted 
Feb.   10. 

Iu«l.,  Fowler — (Olllclal) — Commis.sloners  of  Benton  County 
awar.led  contract  for  road  In  Pike  Township  to  EDWAKD 
0'LK.\RY,  Lafayette,  at  $9,070.  W.  Mankey,  Audr.  Noted 
Feb.  24. 

Inil.,  (ioMheii — (Oincial) — Contracts  for  roads  awarded  a.s 
follows:  In  Harrison  an.l  Klkhart  Townsliips  to  .\.  A.  Ul'iri'll. 
Goshen,  at  $24,474;  West  Lincoln  Ud..  to  lilJoOKS  CONSTItfC- 
TION  CO..  Ft.  Wavnc,  at  $3!I.1S2.  A.  K.  I'.eminderfer,  CoUMt.\- 
Audr.     Noted   Feb.   24. 

Ind.,  IiidiiiiiniioIlN — Republic  Construction  Co.,  at  $2.87  per 
lin.ft..  submitteil  lowest  bid  for  paving  Ashland  Ave.  with 
asphalt.     H.  .1.  T.  Jeup,  City  Engr. 

In«I.,  l.invreiu'eburK — (Otlicial) — Contract  for  road  in  Clay 
Township  awarded  to  ROLAND  &  ROL.AND,  Covington,  Ky.. 
at  $6,250.     Harry  E.  Lutherbeck.  County  Audr.     Noted  Feb.  24. 

Ind.,  Martinsville — (Oflicial) — Contracts  for  roads  awarded 
as  follows;  Washington  Township  Rd.,  to  O.  H.  .MAJORS, 
Martinsville,  at  $34,912;  Gregg  Township  Rd.  to  BLLTNK  & 
VAN  .\RSDELL.  Martinsville,  at  $7,400;  Monroe  Township  Rd. 
to  O.  M.  KELLER.  Mooresville,  at  $8,438.  Carr  Haase,  Engr. 
Noted   Mar.   2. 

Ind.,  Mt.  Vernon — (Official) — Contract  for  road  in  Lynn 
Township  awarded  to  LAWRENCE  THOMAS,  Mt.  Vernon,  at 
$7,700.     Joseph  R.  Haines.  County  Audr.     Noted  Mar.  2. 

Ind.,  Peru — Contracts  for  gravel  roads  in  Perry,  Butler. 
Harrison  and  Jackson  Townships  awarded  to  HYM.\N  & 
BRANDT,  Logansport.  at  $7,941;  JOHN  L.  .AIILLER.  Miami. 
at  $8,591;  J.  FRANK  HUNT,  Amboy,  at  $5,380  and  NULL  & 
CO.,  Windfall,  at  $6,269.     Noted  Feb.  10. 

Ind.,  Portland — (Official) — Contracts  for  3  roads  in  Wayne 
Township  awarded  to  WALTER  SEVIHER.  Portland,  at  $16,- 
952;  FROST  it  SPINKLE,  Portland,  at  $16,530;  ADAM  BROS., 
Lebanon,   at   |l6.S41.     L.   O.   Berman,   Engr.     Noted   Feb.   24. 

Ind.,  Rensselaer — (Official)^Contract  for  stone  road  in 
Wheatfield  Township  awarded  to  T.  M.  CALL.\HAN,  Rensse- 
laer,  at   $7,799.      J.   P.   Hammond,   Audr.      Noted    Feb.    24. 

Ind.,  Versailles — ^  (Oflicial)  ■ — -Contract  for  crushed  stone 
roads  in  Shelbv  and  Franklin  Townships  awarded  to  JACOBS 
.t  HORTON.  Madison,  at  $16,549.  J.  F.  Lochard,  Audr.  Noted 
Feb.  24. 

Ind.,  AVillianisport — (Oflicial) — Contract  for  gravel  road  in 
Adams  Township  awarded  to  J.  McGUlRE  &  SON.  Brazil,  at 
$11,243.      D.   H.   Moflitt.   County  Audr.     Noted   Feb.   24. 

Mich.,  Kalantasrsoo — (Official) — Contract  for  state  reward 
road  work  awarded  to  KALAMAZOO  CONSTRUCTION  CO., 
Kalamazoo,  Mich.,  at  $39,348.  H.  C.  Fleming,  Engr.  Noted 
Feb.   17. 

AVis.,  Milwaukee — Contract  for  paving  awarded  as  follows: 
19th  .A.ve.  to  WHITE  CONSTRUCTION  CO.;  24th  Ave.  to 
BARCtER  CONSTRI'CTION  CO.;  Kenwood  Blvd.,  Richards  and 
Ring  St.  to  F.  P.  COUGHLIN.     George  Staal,  City  Engr. 

AVis.,  Richland  Center — (Official) — Contract  for  paving 
Haseltine,  Church  and  North  Center  St.  awarded  to  WHITE 
CONSTRl^CTlON  CO.,  Milwaukee,  at  $57,000.  H.  A.  Abbott, 
City  Engr.     Noted  Feb.  24. 

Iowa,  Ft.  Madison — (Official)^ — Contract  for  18,043  sq.yd. 
concrete  paving  awarded  to  KEOKUK  ONORY  CONSTRUC- 
TION CO.,  at  $1.24  sci.vd..  20,000  sq.yd.  brick  paving,  asphalt 
filler  to  BURLINGTON  CONSTRUCTION  CO.,  at  $1.86.  R.  J. 
Lewis,  City  Engr.     Noted  Mar.  9. 

Iowa,  Spencer — Contract  for  road  work  for  1916  awarded 
to  L.  A.  ALGER  and  GEORGE  ROLAND.  Edward  Evans,  City 
Clk. 

Minn.,  Duluth — Olson  &  Johnson,  Duluth.  at  $171,000,  sub- 
mitted lowest  bid  for  paving  Grand  Ave.  with  brick  and 
sandstone  curb  and  at  $138,000  with  concrete.  L.  Ayers,  City 
Engr.     Noted  JIar.   9. 

Minn.,  St.  Cloud — (Official) — Low  bids  received  Mar.  14  for 
paving  were  as  follows:  Hanlon  &  Okes.  Minneapolis,  36,000 
yd.  creosote  blocks  at  $84,318;  General  Contracting  Co..  Min- 
neapolis. 36,000  vd.  bitulithic  pavement  at  $77,602;  Russell 
Construction  Co.,  Superior,  concrete  paving  at  $26,712.  C.  H. 
West,   City   Engr.      Noted   Mar.    2. 

Minn.,  St.  Paul — Contract  for  improving  with  clay  and 
gravel  Crosbv  Rd.  west,  from  Lexington  to  Western  Ave. 
awarded  to  f).  W.  MOORE,  at  $8,610.  Oscar  Claussen,  City 
Engr. 

Minn.,  ATinona — Contracts  for  approximately  100  mi.  state 
roads  in  Winona  County  awarded  to  HANLON  &  OKES,  Sioux 
Citv,    Iowa,    at    $215,000;    CAMERON,    JOYCE    &    CO.,    Keokuk, 


l.iwii.  $65. mid;  W.  It.  S.MITH  CO.,  RonHHelaer,  Ind.,  $21,000;  W. 
It,  mT'j'CIIINSON,  .MI.'hlKan  Cll.\,  Intl.,  $17(1,0011.  H.  li.  CIiII.Ib. 
Winona,    DIslrl.-t    l';iigr..   Slate    IliKliway   Coinn.      Noteil    Feb.   24. 

linn.,  «hnnH«e-  ConlraclH  for  roail  work  In  Clianiit.-  and 
TI.)Kii  'P..wiislili.s  awaiil.-d  to  .1.  |.'.  IIYI'IUS,  Chaiiiil.-,  at  $4,.''.;fr), 
and  I'KKItY  TAYLOR.  Chanute,  at  $l,(i4r).  Charles  Pratt, 
I'iiiKi. 

Knn„  <°nunell  tirovr — Contract  for  19,C00  yd.  brick  pavlnir, 
<!,0(iO-fl.  curb  and  gutter  nn.l  7,500  yd.  excavation  awarded  to 
K.  C,  liALLWIIC  «,  CO..  Emporia,  at  $4:),000.  C.  It.  Fisher, 
City    lOngr. 

Ki 'I'oiiekn — Si'curlty    Paving   Co.,    KaiiHUH   City,   at   $138.- 

254.  submlll.'.l  liiw.-st  bid  for  paving  from  90,000  to  100,000 
Hii.y.l.  of  slieetH  with  asphalt  :in<l  Zl.'gler  Hros.  Co.,  Junction 
City,  at  $106,295,  for  brick  pjivlng.  A,  R,  Young,  City  lOngr. 
Noted    Feb.    10. 

IMeh.,  Oninhn— Contract  for  paving  with  vitrified  brick  block 
Center  St.  fir)m  .Ulth  lo  54th  St.  award. '.I  to  CIIARLIOH  K. 
FANNING,  at  $2. IS  ji.-i'  s.i.yd.  W.  Townsend,  Cllv  I'Jngr. 
Noted   Nov.    IS.  .  o 

Mont.,  (;rent  Falls — Contract  for  approximately  199  ml. 
county  highways  awarded  t.i  WHEI'ILOCK  HRO.S.,  at  about  $70 
p.'r  ml. 

Mo.,  .lo|tlln — Contrai-t  for  curbing  north  side  of  9th  St. 
from  .M;iiii  St.  to  .Maid.n  Lane  award. -d  lo  S.  W.  J<JH.NSON. 
south  si.lc  to  J.   W.    FRY.     J.  J.   M.'Afe.-.  City   Engr. 

Mo.,  KnnHnM  «'lty — -Contract  for  10.000  sq.yd.  rock  asphalt 
paving  on  .•.)iicr.'le  base  awjirde.l  t.i  \C.  D.  TY.N'I'IR  CONSTRUC- 
TION CO..  710  Midland  lildg.,  Kansas  City.  Estimated  cost, 
$20,000.      Curtis   E.    Hill,    City    Engr. 

Tex.,  Austin — Contract  for  2  driveways  with  park  between, 
13.500  sq.yd.  paving,  1300  ft.  parkway,  awarded  to  TEXAS 
r.ITULITHK^  (M)..  Austin.      Estimated  cost,   $36,000. 

Tex.,  PeeOK — Contract  for  grading  and  graveling  county 
roads  awarded   to   W.    E.    HAMILTON,    Ft.   Stockton,   at   $38,201. 

.\rlx.,  Douglas — Contract  for  ))aving  <',  Ave.  and  10th  St. 
with  bitulithic  awarded  to  WARREN  I5RO,S.  CO.,  Phoenix,  at 
$99,836.      Noted    Jan.    20. 

Ariz.,  Pho-nlx — Bids  were  received  for  204,458  sp.vd.  of  pav- 
ing from  Ledingham  &  Cooper,  Topeka,  Kan.,  at  $1.82>/4  per 
sq.yd.,  concrete  base,  tarvia  paving.  $1.29'/4.  topeka  with  as- 
phalt concrete  base.  $1.47;  California-Arizona  Construction 
Co.,  bitulithic  with  con.'rete  base.  $2.12,  asjihalt  with  concrete 
base,  $1,50,  concrete,  $2.30,  top.-ka  with  c-on.-rete  base.  $1.75. 
bitustone.  $1.50,  tarvis.  $1.24.  topeka  with  asphalt  concrete 
base,  $1.28.  Fred  N.  Holniquist,  City  Engr.  Noted  Jan.  6 
and  Feb.  10. 

Wash,,  Seattle — Washington  Paving  Co.,  Smith  Bldg.,  Se- 
attle, at  $108,000,  submitted  lowest  bid  for  grading  32d  Ave. 
A.  H.  Dimock,  City  Engr.     Noted  Jan.   6. 

Ont.,  Hamilton — Warner-Quinlan  Asphalt  Co.,  79  Wall  St., 
New  York.  N.  Y.,  at  $19.73  per  ton,  submitted  lowest  bid  for 
furnishing   city  with   asphalt. 

I^JDI  STRIAL    NEWS 
Proposed  AVork 

Mass.,  Boston — Plans  being  prepared  by  S.  S.  Eisenberg. 
Arch.,  5  Everett  Ave.,  Chelsea,  for  garage  and  manufacturing 
building  for  Isadore  Sonnabend,  440-448  Commercial  St.  Esti- 
mated   cost,    $4  5,000. 

Mass.,  Brockton — Plans  being  prepared  by  W.  P.  Barlow, 
Jr..  Arch.,  Brockton,  for  1-story.  S0xl50-ft.  garage  for  E.  L. 
Bonney.       Estimated    cost,     $20,000. 

Mass..  Holbrook — Plans  being  prepared  for  1 -story  factory 
for  Baird  &  McGuire,  23  Allerton  St..  Roxbury.  Estimated 
cost.    $15,000. 

Mass.,  Lawrence — Burgess-Lang  Co.,  Springfield,  plans  fac- 
tory   on    West    .St..    Lawrence. 

Mass.,  Lawrence — Davis  Foundry  Co.,  Island  St.,  plans  fac- 
tory at  Markey   and   Parker  St. 

Mass.,  Maiden — Ehrman  Manufacturing  Co..  185  Devon- 
shire St.,   Boston,   plans   3-story,   40x200-ft.   factory  at  Maiden. 

Mass.,  Salem — William  Armstrong,  Franklin  St.,  will  rebuild 
factory. 

Mass.,  Springfield — -Armour  &  Co.,  152  Lyman  St.,  plans 
2-story  briclc  factory. 

Mass.,  ■Worcester — Plans  being  prepared  by  George  H. 
Clemence,  Arch.,  Walker  Bldg.,  for  garage  for  city. 

Conn.,  Baltic — Bids  will  soon  be  received  for  i-story.  84x 
220-ft.  addition  to  plant  of  Baltic  Mills  Co.  C.  R.  Make- 
peace  &   Co.,   Providence,   R.   I..   Arch.      Noted   Jan.   6. 

Conn.,  Central  Village — Central  W^orsted  Co.  plans  2-story, 
40xl40-ft.    factory. 

Conn.,  NorfoIk^Norfolk  Manufacturing  Co..  recently  in- 
corporated, plans  2-story.  50xl00-ft.  factory.  H.  H.  Denney 
and  P.  H.  Quinlan,   interested. 

Conn.,  Plantsville — Blakeslee  Forging  Co.  will  build  80x300- 
ft.   forging  shop   as   addition   to   plant. 

Conn.,  Stafford  Springs — Plans  being  prepared  by  C.  A. 
Tinker,  Arch..  :US  Main  St..  Springfield.  Mass..  for  2-story, 
90xl00-ft.  addition  to  factory  of  Smith  Cooley  Co.  Estimated 
cost,   $20,000. 

Conn.,  Stoningtou — American  Velvet  Co.  will  build  plant 
at  Stonington. 

IV.  Y.,  Buffalo — Plans  prepared  for  1-story  factory  on  Buf- 
falo River  at  Katherine  St.  and  Erie  R.R.  for  Buffalo  Potash 
and  Cement  Corporation,  51  Hamburg  St.  Estimated  cost, 
:f25,000. 

\'.  Y.,  Buffalo — General  Carbonic  Gas  Co..  886  Seneca  St., 
plans  storage  and  office  building.  Estimated  cost,  $10,000. 
Golson  &  Hudson,   35  Dunn  Bldg.,  Arch. 

N.  Y.,  Buft'alo — Lockport  Paving  Co.,  Lockport,  plans  1- 
story  factory  and  storage  building  at  Hopkins  St.  and  Soutli 
Buffalo  R.R.   at  Buffalo. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Plans  being 
prepared  by  P.  Tillion  &  Son,  Arch.,  381  Fulton  St.,  for  2-story, 
80xl00-ft.  addition  to  factory  of  E.  G.  Stache  Sons,  70  Commer- 
cial St.     Estimated  cost,  $25,000. 
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IV.  \.,  .Mew  >ork — (Borough  of  Manhattan) — Bids  will  soon 
be  received  by  F.  Hunt  Bosvvorth.  Jr.,  Arch.,  .^)97  r>th  Ave.,  for 
2-   and    6-.story   addition    to   warehouse   of   A.    W.    I'enfleld. 

N.  Y..  MiiKani  KiiIIm— Titanium  AIlov.s  Co.  has  plans  for 
addition  to  plant  at  north  end  of  city.  lO.stimated  cost,  $200,- 
000.     W.   F.   Jl.redith,   61   East   fiSth   St.,   New   York,   I'res. 

N.  Y.,  Xorth  .\II>niiy— (Albany  post  office)  —  Plans  belnpr 
prepared  for  1 -story  addition  to  plant  of  Eastern  Tablet  Co. 
„„  ,'*'•  X-  SyraouNe — (Odicial) — Bids  will  be  received  until  Mar. 
22  by  Taylor  iv  Bonta,  Arch.,  Curnev  Bld^..  for  .■J-story,  50x1X2- 
ft.  garane  and  showrooms  for  (icncsee  Motor  Car  Co,  428 
East  Jefferson  .St.  Kstimat.d  cost,  $50,000.  George  H.  Nor- 
ris,   4.30  South   Warren   St.,   I'res.     Noted   Mar.   2. 

N.  J.,  Hoboken — Plans  being-  prepared  by  Fred  Meyster. 
Arch.,  84  Washington  St..  for  4-story  garage  for  Hexamer 
Auto   Co.,    219    Hudson    St. 

IV.  J.,  Mlllville — W.  F.  Taubel  Co.  plans  hosiery  finishing 
plant  at   Millville.      Estimated   cost,   $1.'">0,000. 

Penn..  AniliridKe — .\sbestos  Protected  Metal  Co.  will  build 
o  manufacturing  buildings  at  ]4th  St.  and  Economy  Belt  Line. 

Penn.,  Bangor — Blue  Mountain  Shirt  Co.  plans  4-story. 
44xl20-ft.  addition  to  plant  at  Bangor. 

Penn.,  ConnellHville — ^Western  Maryland  Ry.  plans  24 -stall 
roundhouse.  H.  R.  I'ratt.  Continental  Trust  Bldg.,  Baltimore, 
Md.,  Ch.  Engr. 

Penn..  Krie — St.  Vincent's  Hospital  contemplates  2-story 
laundry  and  power  house  at  24th  and  Sassafras  St.  Estimated 
cost,    $10,000. 

Penn.,  Girard — American  Forlt  and  Hose  Co.  will  remodel 
plant   at   Girard.      Estimated    cost,    $l.''j,000. 

Penn.,  Hozleton — Benjamin  &  Butler  Steel  Works  plans 
addition    to   plant   at   Hazleton. 

Penn.,  I.ianoaHter^lI.  S.  Cigar  Manufacturing  Co.  will  build 
warehouse  and  an  addition  to  factory.     Estimated  cost.  $30,000. 

Penn.,  MarenN  Ilonk — Congolpum  Co.,  formerly  United  Hoof- 
ing and  Manufacturing  Co..  plans  r,  additional  factory  build- 
ings at  Marcus  Hook.      Estimated   cost,   $300,000. 

Penn.,  Philadelphia — (Frankford) — Plans  prepared  by  Bal- 
linger  &  Perrot,  Arch.,  17th  and  Arch  St.,  Philadelphia,  for 
2-story  laboratory  for  Barrett  Manufacturing  Co.,  Margaret 
and  Bermuda  St. 

Penn.,  Philadelphia — Bids  will  soon  be  received  by  Day  & 
Zimmerman,  Arch.,  fill  Chestnut  St.,  Philadelphia,  for  3-story 
factory  at  Emerald  St.  and  Allegheny  Ave.  for  Cleveland 
Worsted  Mills,  .5932  Broadway,  S.  E.  George  Hodgson,  Gen. 
Mgr. 

Penn,,  Philndelpliia — Plans  being  prepared  for  4-story, 
45x80-ft.  addition  to  plant  of  Charles  Enu  Johnson  Co.,  ijO" 
South   10th  St. 

Penn.,  Philadelphia — Plans  being  prepared  for  garage  for 
Robert  E.  Lamb.  Estimated  cost.  $10,500.  Harrison,  Rea  Co., 
1027  Wood  St.,  interested. 

Penn.,  Philadelphia — Niagara  Oxygen  Co.,  Inc.,  .570  Carroll 
St.,   Buffalo,   N.   Y.,   will    build   plant   at   Philadelphia. 

Penn.,  Philadelpliia — Plans  prepared  by  Monks  &  John- 
son. Arch.,  78  Devonshire  St..  Boston,  Mass.,  for  S-story  rein- 
forced-concrete  plant  for  Splitdorf  Electric  Co.     Noted  Mar.  9. 

Penn.,  Philadelphia — Thomas  Iron  Co.,  Stephen  Girard 
Bldg.,  contemplates  additions  to  plant.  Estimated  cost, 
$400,000. 

Penn.,  Pittsburgh — Plans  being  prepared  bv  M.  Nirdlinger, 
Arch.,  Fidelity  Title  and  Trust  Bldg..  for  3-story.  75xl50-ft. 
commercial  garage  and  service  station  for  McAllister  Bros.. 
Baum    Blvd.    and    Beatty    St.      Estimated    cost.    $60,000. 

Penn.,  Pittsburgh — Plans  prepared  for  .S-story  warehouse 
for  Schenlev  Farms  Co..  101  Tennyson  Ave.,  Pittsburgh. 
Estimated  cost,  $250,000.  Hunting-Davis,  Century  Bldg., 
Arch.      Noted    Mar.    9. 

Penn.,  South  Bethlehem — Lipschutze  Cigar  Co.  plans  1- 
story,  40x83-ft.  factoiy.  Estimated  cost,  $15,000.  Kuhe  & 
Lang,   AUontown.   Ai-ch. 

Md.,  Baltimore — W.  C.  Jackson  &  Co.,  213  St.  Paul  St., 
Baltimore,  will  build  garage  on  Charles  St.  Edward  L. 
Palmer,   Jr.,  Arch. 

Md..  Baltimore — Mutual  Chemical  Co.  of  America,  134S 
Block  St.,  will  build  addition  to  plant  at  1348  Block  St. 

Md.,  Baltimore — Plans  being  prepared  by  Blanke  &  Zink. 
Arch.,  717  Equitable  Bldg.,  for  1-story,  48x77xll0-ft.  factory 
for  Thomas  Bros.  &  Kline,  Inc..  1st  St.  and  2nd  Ave.  Estimated 
cost,  $20,000. 

Va.,  Ripplemead — Charles  A.  Klotz,  29  South  La  Salle  St., 
Chicago,  111.,  and  associates,  will  build  rock-crushing  plant 
near    Ripplemead. 

W.  Va.,  Benwood — Plans  prepared  for  factory  at  Benwood 
for  Gasoline-Oil   Supply  Co. 

AV.  Va.,  Parkersburg — Corrugated  Box  Co.  contemplates  1- 
story  factory.  Estimated  cost,  $10,000.  E.  Waldschmidt. 
Mgr. 

N.  C.  LandiN — Plans  prepared  for  lOOxlOO-ft.  and  42x100- 
ft  additions  to  plant  of  Linn  Mills  Co.  Estimated  cost. 
$100,000. 

S.  C,  Charleston — Simons-Mayrant  Co.  contemplates  wan- 
house   at    20-30   Concord   St.      Estimated   cost,    $20,000. 

tia.,  Berryton — Berryton  Mills  will  build  2-story,  100x120- 
ft.    addition  "to    factory.      Estimated    cost,    $20,000. 

Fla.,  Pensaeola — Pensacola  Cooperage  Co.  plans  addition 
to    plant. 

Kin  ,  Tarpon  SpringH — Florida  Glass  Co.  recently  organized 
with   capital   of  $100,000,  \vill   build  plant. 

Tenn  ,  Bristol — Plans  will  be  prepared  by  Thomas  S.  Brown. 
Arch.,  Bristol,  for  3-story  reinforced-concrete  packing  plant 
for    Gordon    Aronhime. 

Tenn..  Centervllle— National  Phosphate  Fertilizer  Co.  will 
build  plant  and  develop  phosphate  fields  in  Hickman  County. 
H.   H.   Huddleston,   interested. 


'I'enn.,  (  hattunooKra — I'ress  reports  state  Chattanooga  Steel 

Co.    plans    to    builil    plant. 

Tenn.,  Klngsport  —  Kingsport  Pulp  Coi-poration,  recently  In- 
<orporate<l,  iiluris  to  build  plant  at  Kingsport.  Estimated 
cost.    $350,000. 

Tenn.,  .MeniphiM — Plans  being  prepared  by  G.  M.  .Shaw  & 
Co.  for  warehouse  for  company  being  organized  by  J.  M.  Hays, 
of  J.  .M.   Hays  &  C^o.     Estimated  cost,  $250,000. 

Ohio,  llelpre — Save-a-Llfe  Fender  Co.  will  build  50x100- 
ft.  factory.  H.  H.  Adair.  222  5th  Ave.,  Parkersburg,  W.  Va.. 
Arch. 

Ohio.  Cincinnati — Bids  will  soon  be  received  by  G.  W. 
Drach,  Arch..  1701  Union  Trust  Bldg..  for  D-story,  G0x80-ft.  tank 
building  for  American  Dianialt  Co.  Estimated  cost.  $25,000. 
Charles  J.  Christie.  308  West  4th  St..  Secy. 

Ohio,  f'inelnnati — Bids  will  soon  be  received  by  Zettle  & 
Rapp.  Arch.,  607  Johnston  Bldg.,  for  2-story.  35x80-ft.  fac- 
tory and  offlcc  building  for  Cincinnati  Lathe  and  Tool  Co. 
Estimated  cost,  $20,000.  William  C.  Heindel,  3207  North  St.. 
interested. 

Ohio,  Cineinnntl — Bids  will  soon  be  received  by  Zettle  & 
Rapp,  Arch.,  607  Johnston  Bldg.,  for  1-  and  2-story  factory 
for  n.  K.  Le  Blonrl  Machine  Tool  Co.  Estimated  cost,  $100.- 
000.  E.  G.  Schultz.  4601  Eastern  Ave..  Secy,  and  Treas.  E.  M. 
Chase,   1214  Mercantile  Library  Bldg.,  Engr. 

Ohio,  Cleveland — Cleveland  Wire  Spring  Co..  3864  Hamilton 
Ave.,   plans   to  enlarge   plant. 

Ohio,  Clevelanil — Plans  being  prepared  by  Paul  Matzlnger, 
Arch.,  Lennox  Bldg.,  for  manufacturing  building  for  Euclid 
Penn    Realty    Co.,    5200    Euclid    Ave.      Estimated    cost,    $12,000. 

Ohio.  Cleveland — Federal  Coffee  Mills  Co.  has  had  plans 
prepared  for  factory  at  735-41  Woodland  Ave.  ?:stimated 
cost,   $50,000.      E.   H.   Huberty,   8017   Whitehorn   Ave.,  Arch. 

Ohio,  Cleveland — Plans  prepared  for  4-story  factory  at  11020 
Madison  .Vve.  for  Glidden  ',  arnish  Co.,  Madison  Ave.,  N.  W. 
Estimated    cost,    $20,000. 

Ohio,  Cleveland — Linde  Air  I'roducts  Co.,  East  12th  St., 
will    build   addition   to   plant. 

Ohio,  Cleveland — Ocoee  Woolen  Mill  will  build  factory. 
W.   H.    Durkee.   Supt.   of  Cleveland   Woolen    Mills.   Mgr. 

Ohio,  Cleveland — Szabadsag  Printing  and  Publishing  Co., 
700  Huron  Rd.,  plans  2-story  addition  to  plant.  Estimated 
cost.    $11,000. 

Ohio,  Cleveland — Plans  being  prepared  by  W.  W.  Hodges 
Co.,  Arch..  1216  .Schofield  Bldg.,  for  4-story  factory  for  Alexan- 
der S.  Taylor,  50S   Williamson   Bldg. 

Ohio.  ColumbuH — Plans  being  prepared  by  Bassett  &  Tres- 
set.  Arch.,  for  factory  for  Capital  Motor  Car  Co.  at  South 
4th  and  Capital  St. 

Ohio,  Covington — Reliance  Textile  Co.,  2nd  and  Russell  St.. 
will  build  1 -story,  90xl50-ft.  addition  to  plant.  David  Davis. 
41    East    4th    St..    Cincinnati.    Arch. 

Ohio,  Unyton — Crume  Brick  Co.  plans  addition  to  plant. 
Estimated    cost.    $20,000.      W.    H.    Crume.    Pres. 

Ohio,  Dayton — Plans,  being  prepared  by  Rollin  E.  Geb- 
hart,  Arch.,  Callahan  Bank  Bldg..  for  2-story.  60xl35-ft.  fac- 
tory on  East  5th  St.  for  Monarch  Tag  Co.  Estimated  cost, 
$35,000.      Fred    Kohnle,    Pres.    and    Gen.    Mgr. 

Ohio,  Dayton — Stevens  Manufacturing  Co.,  3rd  and  Canal 
St..  plans  to  build  plant.  Estimated  cost,  $150,000.  Fred 
Stevens,   I'res. 

Ohio,  ICast  Akron — Western  Reserve  Rubber  Co.,  Akron, 
plans  to  build  plant  at  East  Akron. 

Ohio,  tieneva — Champion  Hardware  Co.  plans  to  enlarge 
plant.     John  Hazenpflug,   I'res. 

Ohio,  Norwood — Plans  being  prepared  by  Tietig  &  Lee, 
Arch.,  901  Fourth  National  Bank  Building.,  Cincinnati,  for 
factory  on  Montgomery  Rd.  for  Henderson  Lithographing 
Co.,    Main    .\ve.,    Norwood.      lOstimated    cost,    $150,000. 

Ohio,  Oakliarbor — Emery  Thierweather  Co.  will  enlarge 
flour  mills  at   Oakliarbor. 

Ohio,  Sandusky — Agontz  Motor  Car  Co.,  recently  organized, 
will    build    plant.      George    P.    Chambers,    interested. 

Ohio,  Springtield — Rocbond  Co.,  Wren,  plans  factory  in 
.Springfield. 

Ohio,  Youngstown — Barrett  Co.  will  build  plant  at  Youngs- 
town.     R.  E.  Wilson,  2216  Market  St..  Mgr. 

Ohio,  Youngstown — Standard  Oilcloth  Co.,  increased  capital 
stock  from  $7,000,000  to  $9,000,000,  and  plans  to  enlarge  plant. 

Ind..  Anderson — -Hayes  Wheel  Co.  will  build  addition  to 
plant.     Estimated  cost,  $20,000. 

Ind.,  Anderson — Remy  Electric  Co.  contemplates  additions 
to   plant.      Estimated   cost,   $50,000. 

Ind.,  .\ttioa — National  Car  Coupler  Co.  plans  addition  to 
plant.     Estimated  cost,   $75,000.     J.   W.  Harrison,  Gen.  Mgr. 

Ind.,  KIkhart — Foster  Machine  Co.  plans  addition  to  plant 
at    Elkhart. 

Ind.,  Ft.  Wayne — Plans  being  prepared  by  J.  M.  E.  RIedel. 
Arch..  23  Schmitz  Bldg.,  for  2-story.  90xlO4-ft.  garage,  store 
and  flat  building  for  J.  Poinsette,  1016  Maumee  Ave.  Esti- 
mated cost,  $18,000. 

Ind.,  t;nrrett — Plans  being  prepared  by  A.  M.  Strauss,  Arch.. 
Bank  Bldg..  Ft.  Wayne,  for  2-story,  50xl50-ft.  garage  for  S.  D. 
Johnson   *i   .Son.      Estimated   cost,    $10,000. 

Ind.,  Huntington — Majestic  Furnace  and  Foundry  Co.  will 
build  1 -story.  50x75-ft.  addition  to  plant  on  Erie  St. 

Ind.,  IndlannpoIlN — Indianapolis  Cordage  and  Implement 
Co.   will   build  plant.      Estimated   cost,   $500,000. 

Ind.,  IndiannpnllK — Kentucky  Avenue  Realty  Co.  purchased 
site  at  Kentucky  .\ve.  and  Big  Four  tracks  and  will  build 
warehouse.     Estimated  cost.  $160,000. 

Ind.,  Kokomo — Plans  being  prepared  for  1 -story,  50x327- 
ft.  foundry  for  Kokomo  Brass  Works.  R.  I.,.  Young,  1  John- 
ston Bldg,  Arch.  J.  W.  Johnson,  1412  North  Webster  St.. 
Mgr. 
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1.    and     plaiiH    warrlioUH 

lOrncst   (i.    ItiM'Co    furinliiK   coniimiiy    (c>   build 
ramilii^;    |vlaMl    al    Waldroti 

>lli-li..  Ilii)  City  Inli'inatloiial  Mill  and  Timber  Co.  will 
robnild    idaiil    iiiTiilly    di-HlroyiMl    by    Hit 

Mli'li..  4'liirkM4i>ii  K.  M.  Clark  \'  Son.  Detroit.  Will  build 
farloiN     on    .--loutb    Main    St  ,    Clarkxtun. 

Midi..  i>f«rol«  Detroit  Vapor  Stovo  Co..  407  Krimklin  St.. 
«  ill    build   plant   at    Krii'lioval   Ave.   and   Waterloo  St. 

MIeli.,  I>e«r»l«  Plans  bi-iim  jirepariil  by  rrcHtoii,  Hrown 
•VL-  WalU.r.  Aicli,  .Sl!l  David  Whiliiey  Hldn  .  for  l-.Mfory,  70x74- 
fl  niaiuilailui  inn  building  for  Scwfll  Cu.>diloii  Wheel  Co. 
Is.-itmialeil   co.st.    $111. (H)0.      II.   ,1.   Sewi'll.    l.'lDd  C.ratiot    Ave.,    I'res. 

Mlfh..  .l>«»iiK'lii<-  Standard  Oil  Co.  will  build  warehouse  al 
l>owaniac'. 

Mleh..  4;riiiiil  I«iii»IiIh-- Nat ional  I'lioto  Paper  Co.,  recently 
nuoipoi  ated,    will    build    plant    in    spring. 

MIeli..  Kiiliiiiiii/.«ii  -lOdwards  *  Chaniberlin  Hardware  Co. 
plans  aildition  to  plant  on  I'^ast  Main  St.  A.  K.  Kdwarda.  Pres. 
and   (ien     Mnr. 

MIeli.,    Kiiliininxoii      Plans    prepaiod    for    plant    for    Kalama- 
zoo   Paper    Co.       lOstinialed    cost,    ^II.IO.OOO 
Noted    Keb.    3. 

MIeli..    KiiliimiiKoo — Lane    Motor    Truck 
tory.       M.    H.    l.ane.    Interested. 

MIeli..    Kiiliiniiixoo — Trio    Laundry    Co., 
St..    plans    2-storv    factory    at    South    Pitcher    and    East    South 
St.      lOslimated  cost,   $40,000. 

Midi..  I.uiiHiiiKr — Plans  beintj  prepared  by  E.  A.  Bow<l. 
Arch.,  127  AlleRan  St..  Lansinn,  for  1-story,  160x600-ft.  fac- 
tory for  C.ier  Pressed  Steel  Co.  Estimated  cost,  $75,000.  B.  S. 
llier,    Lansinn.    Pres.    an<l    Mpr. 

:»lldi..  l.niiNiiiK  -Bids  will  soon  be  received  for  70xS40-ft. 
addition  to  foundry  of  Novo  Engine  Co.  H.  E.  Smith,  Lansing. 
Consult.     Kngr.       Noted    .Ian.    6. 

Midi.,  MaiiiMtof — Plans  being  prepared  for  3-story  addition 
to   plant   of  Manistee   Manufacturing  Co.      Noted   Mar.    2. 

Midi..  Mt.  ('leiiieiiN — Lakeside  Ice  and  Coal  Co.  will  build 
factory    on    North    Ave. 

Midi.,  OwoNMO — -Ann  Arbor  R.R.  contemplates  shops  at 
Owosso.  A.  W.  Towsley,  Toledo,  Ohio,  Vice-Pres.  and  Gen. 
Mgi-. 

Midi.,  SiiKiiiaw — Germain  Manufacturing  Co.  contemplates 
1-storv.  100x200-ft.  addition  to  warehouse.  Estimated  cost, 
$15,000. 

III.,  Chicago — Plans  being  prepared  by  Alfred  S.  Alschuler, 
28  East  Jackson  Blvd..  for  10-story,  125xl43-ft.  factory  at 
Jackson  Blvd.  and  Racine  Ave.  for  Elger  Bros.,  1249  Wabash 
Ave.      Estimated   cost,   $260,000. 

III.,  ElKin — Western  Thread  Co.  plans  addition  to  factory. 
W.   R.   Swartwout,   Mgr. 

Wis..  1-a  C'roMse — Plans  being  prepared  by  W.  E.  Bennett, 
Arch.,  for  2-story,  50xl00-ft.  factory  at  6th  and  State  St.  for 
Fisk   Rubber  Co.,   Chicopee   Falls,   Mass. 

WiM.,  Madison — Bids  will  be  received  until  Apr.  1  by  Gard- 
ner &  Lindberg,  Arch.,  140  South  Dearborn  St.,  Chicago,  111., 
for  4-story.  90x225-ft.  packing  and  cold-storage  plant  and 
warehouse  for  Farmers'  Co-operative  Packing  Co.  Estimated 
cost,   $375,000.      Noted    Dec.    16. 

Wis.,  Milwaukee — Plans  prepared  by  G.  A.  Leipold,  Arch., 
for  2-story.  60xl20-ft.  factory  at  12th  St.  and  Burleigh  St.  for 
Milwaukee  Dairy  and  Supply  Co.  Estimated  cost,  $18,000. 
Noted    Feb.   10. 

Wis.,  Milwaultee — David  Rottmann  will  build  2-story  fac- 
tory at  Burleigh  St.  between  31st  and  32nd  St.  Estimated 
cost,    $14,000. 

Wis.,  ONlikoHh — Thom  Auto  Co.  plans  garage  at  Merritt  St. 
and   Jefferson   Ave. 

Wis.,  Rhinelander — James  Morgan,  proprietor  of  Morgan's 
Garage,  contemplates  2-story,  60xl40-ft.  garage  and  machine 
shop. 

Wis.,  Sheboygan — Jung  Shoe  Co.,  302  North  8th  St.,  plans 
to  build  3-story,  30xl35-ft.  addition  to  factory  at  8th  and 
Virginia  St.      Henry  Jung,  Pres. 

Wis..  Superior — Twohy-Eimon  Mercantile  Co.  plans  rein- 
forced-concrete  warehouse  in  spring.     Estimated  cost,  $160,000. 

Wis.,  Waukeslia — Plans  being  prepared  by  William  Clas- 
mann.  Arch.,  Wells  Bldg.,  Milwaukee,  for  1-story,  100x100- 
ft.  artificial  ice  plant  for  Waukesha  Spring  Water  Ice  Co. 

lotva,  Des  Moines — Plans  being  prepared  by  Sawyer  & 
Watrous,  Arch.,  Watrous  Block,  for  warehouse  and  office  build- 
ing for  Grocers  Wholesale  Co.  Estimated  cost,  $50,000.  Noted 
Sept.    30. 

Iowa,  Ft.  Madison — Ft.  Madison  Produce  and  Storage  Co. 
will  build  plant.      Estimated  cost.   $40,000. 

Minn.,  DulutTi — Pioneer  Auto  Co.  plans  garage  at  326  East 
Superior    Ave.,    Duluth. 

Minn.,  Minneapolis — Minneapolis  General  Electric  Co..  15 
South  5th  St.,  will  build  5-story  addition  to  plant  on  5th  St. 
Robert  F.  Pack,  Gen.  Mgr. 

Minn.,  Minneapolis — Northrup,  King  &  Co.  plans  seed- 
storage  plant  at  laboratory.  Estimated  cost,  $400,000.  Charles 
C.    Massie,    Pres. 

Minn.,  St.  Paul — General  Manufacturing  Co..  115  Merchants' 
Bank  Bldg.,  contemplates  assembling  plant. 

Minn.,  St.  Paul — Hastings  Estate  will  erect  building  at  248- 
52  East  4th  St.,  to  be  occupied  by  wniliam  McMurray.  coffee, 
tea  and  spice  dealer,  9th  and  Cedar  St  Estimated  cost, 
$100,000. 


Minn..    St.    I'liul      J.ipaii    Ti 
and     l>-|anUllii    SI. 

Minn.,  Nt.  I'liiil  Martin  Miinuracturliig  Co.,  MiiHon  City,  lu.. 
I'onli'iiiplateH  factory  for  inunufucturu  of  tinwuro  ut  81.  I'uul. 
l';H(liiialed   eoHl,   $150,000. 

Minn.,  St.  Paul  Paekett  Motor  Car  ManufacturlnK  Co.,  re- 
<'eiilly  liicoi  poiated.  |ilanH  facl(jry.  Hoiiry  Ornc,  880  Qrand  Ht., 
Pres, 

■ii Ilulvlilniiun      PrcHH    reports    Htato    A.    Hradbrldge,    612 

Norlh  Main  .SI.,  will  liulbl  Karage  and  buslnesH  building  ut 
.Sberiiiaii  and  Walnut  .St.  aii<l  will  be  leiiHed  by  Hudsuti  Motor 
Car  Co. 

Kmu.,  M«'I*h«Ti«ou-- Press  reports  stale  Interiiatlonul  Hiir- 
Vesler    Co.    <'onteinplates     warebousi-. 

linn.,  Salluii  Bids  will  soon  be  received  for  3-story,  48x52- 
ri  waieliouse  for  Lee  Warren  Milling  Co.  Kstliiiated  cost, 
$25,000.  Wlllniarth  &  Zerbe,  Watson  Bldg.,  Arch.  Noted 
Mar.    !l. 

M«.,  KnnMnH  City — C^arman  Laundry  Co.,  1811-13  HarilHon 
.St.,   will   enlarge   jilant   at   Kansas  City. 

Ml).,  SI.  I.oiils  -Gas  lOngine  lOlIlclency  Co.,  Klngshighway 
and    Mancheslei    .SI.,   coiiteniplal  es   oil    ridiiery   at   St.    lAiuls. 

Mil.,  SI.  I.ouIm  -John  T.  Milliken  &  Co..  316  Clark  Ave., 
will  build  4-Htory  factory  at  3rd  and  Cedar  Ave.  Estimated 
cost,     $100,000. 

'I'ex.,  DailiiH — W.  F.  Adams  interested  in  organization  of 
company  to  construct  factory  at  Dallas.  Estimated  co.st. 
$100,000. 

Tex.,  Mlliinu — W.  S.  Noble,  Rockdale,  will  build  canning 
factory   at    Milano. 

Tex.,  Port  Arthur — Warren  McDaniels  organizing  company 
to   buibi    brick    and    tile   factory.      Estim.-ited    cost.    $25,000. 

I'tnh,  I.oKaii — Borden  Condensed  Milk  Co.  plans  to  build 
plant.      lOugene   J.    Owen,    interested. 

Itah,  <>Kden — Amalgamated  Sugar  Co.  plans  to  enlarge 
plant.      lOstimated   cost.   $150,000.      L.    R.    Eccles,   Mgr. 

Ore.,  I'eiidleton — Blewitt  Harvester  Co.  contemplates 
buililing    jilant    at    Pendleton. 

Ore.,  Portland — Pacific  Coast  Steel  Co.,  Rialto  Bldg.,  San 
Francisco,  Calif.,  iilans  to  build  plant  at  Portland.  E.  W.  Wil- 
son,   Han     Francisco,     Pres. 

Caiil'.,  Kast  Oakland — (Oakland  post  office) — Oakland 
I.,uunch  and  Tugboat  Co.  plans  shipbuilding  plant. 

t'aiif.,  Itiehinond — General  Roofing  Manufacturing  Co.  will 
build  plant.  Estimated  cost,  $1,000,000.  Dutro  C.  Cale,  Local 
Mgr. 

Ont.,  Ft.  Wiliiani — Plans  being  prepared  by  D.  A.  Gordon. 
Luci  c;ourt.  Ft.  William,  for  elevator  for  Guy  &  Co.,  406 
Grain    Exchange    Bldg.      Estimated    cost,    $20,000. 

Out.,  Ft.  William — Plans  being  prepared  for  feed  mill  on 
river  front  for  Ogilvie  Flour  Mills  Co..  Ltd.  Estimated  cost, 
$150,000.      Barnett    &   McQueen,    Christina   St..    Arch. 

Ont.,  Hamilton — Hamilton  By-Products  Coke  Oven  Co.  will 
build  coke  ovens  at  Gages  Inlet  on  water  front.  Estimated 
cost,    $2,000,000. 

Ont.,  London — A.  A.  I>angford  will  build  factory  at  Clarence 
and  King  St.     Estimated  cost,   $40,000. 

Out.,  Toronto — Dunlop  Tire  and  Rubber  Co.  plans  addition 
to   plant   at   Toronto. 

Ont.,  Weston — A.  J.  Barket  plans  garage  on  Main  St.  Esti- 
mated cost,   $10,000. 

Alta.,  Calgary — J.  C.  Boyle  plans  packing  plant  at  Cal- 
gary.    Estimated  cost,  $1,000,000. 

Alta.,  Wainwright — Bids  will  be  received  in  April  for  flour 
mill  for  Wainwright  Milling  Co.  Estimated  cost,  $35,000.  C.  E. 
Bird   &   Co.,   616   Corn    Exchange,   Minneapolis,   Minn.,   Arch. 

Bids   In  and   Contracts   Awarded 

Mass.,  Boston — P.  C.  Larkin  Co.,  378  Boylston  St.,  Boston, 
awarded  contract  for  8-story,  56x96-ft.  warehouse  and  office 
building  at  Berkeley  and  Stuart  St.  to  R.  H.  HOWES  CON- 
STRUCTION CO..  10  Post  Office  Sq.,  Boston.  Estimated  cost, 
$100,000.     Noted  Sept.  30. 

Mass.,  Lawrence — Menomac  Spinning  Co.  awarded  contract 
for  2-story,  92x500-ft.  factory  to  L.  E.  LOCKE  &  CO.,  Bay 
State   Bldg.,    Lawrence.      Estimated   cost.    $400,000. 

Mass.,  Lowell — Appleton  Manufacturing  Co.  awarded  con- 
tract for  5-story,  75xl91-ft.  plant  to  NORTHEASTERN  CON- 
CRETE CONSTRUCTION  CO..  201  Devonshire  St.,  Boston. 
Estimated  cost,   $100,000.      Noted  Feb.   24. 

Mass.,  Newburyport — American  Tire  Fabric  Co.  awarded 
contract  for  addition  to  factory  to  E.  V.  PITMAN  CO.,  Law- 
rence. 

Mass.,  West  Warren — War-ren  Cotton  Co.  awarded  con- 
tract for  2-story.  36xll4-ft.  addition  to  dye  house  to  J.  W. 
BISHOP    CO.,    Worcester. 

Mass.,  Worcester — E.  M.  Clark  awarded  contract  for  1- 
story.  45x90-ft.  garage  to  McDERMOTT  BROS.,  Worcester. 
Estimated    cost,    $15,000.      Noted    Jan.    20. 

Mass.,  Worcester — J.  Francis  Southgate,  5  Crown  St., 
awarded  contract  for  garage  on  Main  St.  to  E.  Y.  MINER 
CO.,    25    Foster    St.      Estimated    cost,    $60,000.      Noted    Dec.    16. 

Conn.,  Hartford — Pratt  &  Whitney  Co.,  Capitol  Ave., 
awarded  contract  for  4-story  addition  to  plant  to  THOMAS 
MALCOLM,   118  Asylum  St.,  Hartford.     Estimated  cost,  $75,000. 

Conn.,  Hartford — Underwood  Typewriter  Co..  94  Pearl  St., 
awarded  contract  for  additions  to  plant  on  Capitol  Ave.  to 
J.  H.  GROZIER  CO.,  721  Main  St.,  Hartford.  Estimated  cost, 
$400,000. 

Conn.,  Sonthington — Blakeslee  Forging  Co.,  Plantsville, 
awarded  general  contract  for  1-story,  50x80-ft.  forge  shop  to 
J.  H.  GROZIER  CO.,  721  Main  St.,  Hartford.  Estimated 
cost,    $10,000. 

Conn.,  Terryville — Eagle  Lock  Co.  awarded  contract  for  1- 
story  addition   to   factory   to   H.  WALES  LINES  CO.,   Meriden. 
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.  ^:  }"  Buffalo — Sizer  Forge  Co^  238  Larkin  St..  awarded  con- 
KdS'^t^°?".  ^°'"c?.'"^P''^"^  to  FERGUSON  STEEL  AND  IRON  CO.. 
1399  Bailey  St..  Buffalo. 

.  ^,'  r^"  o"^*"?"  York— (Borough  of  Bronx)  — (Official)— Con- 
tract for  3-story.  54x235-ft.  reinforced-concreti>  manufactur- 
ing building  at  Neried  St.  and  Bronx  Blvd.  for  Otto  Higel  Co 
awarded  to  TURNER  CONSTRUCTION  CO..  11  Broadway. 
(Borough  of  Manhattan). 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Parcels  Hold- 
ing Corporation  awarded  contract  for  2-story.  75xl00-ft.  stor- 
age building  on  Porter  Ave.  to  JACOB  BLANK  &  SON.  1019 
Bushwick  Ave.  Kstimated  cost,  $10,000.  Noted  Mar.  9. 
o  f'  ^'•V.'^^^7„  Y"'"'*— (Borough  of  Manhattan)— Contract  for 
2-story,  (4x200-ft.  garage  for  D.  L.  Dean.  600  West  163rd  St.. 
awarded  to  INDUSTRIAL  ENGINEERING  CO.,  30  Church  St. 
Estimated   cost,   $75,000. 

Penn.,  Allentown — Allentown  Auto  Works,  1411  Chew  St.. 
a^varded  contract  for  2-stpry,  96xlI0-ft.  garage  to  GEORGE 
H.  bLJi,UKER,    1030   Chew   St.      Estimated   cost,   $12,000. 

Penn.,  Phlladelphln— Earle  Gear  and  Machine  Works,  Phila- 
delphia, awarded  contract  for  2-story,  G0xl20-ft.  factory  to 
B.  E.  HOLLENBACH.  15th  and  Race  St.,  Philadelphia.  Esti- 
mated cost,   $20,000. 

<.  *l.^".""'  P''''«delphia — Contract  for  experimental  building 
^^T^'\^A°T?^,U'^,'S,'."'?"'=^  '^°-  ■^'=^"  Kirk  St.,  awarded  to  PHILIP 
HAIBACH  CONTRACTING  CO.,  26th  and  Thompson  St.,  Phila- 
delphia. 

Penn.,     Reading— William     H.     Luden,     216     North     8th     St 
^'^^T^^^h-Fr^V^'"'^'^'^    ^"''    4-story,    40xl00-ft.    addition    to    factory 
'"  ^^J^^Ln-  S'\'^T^,^'^USH,  1324   I'erkiomen  Ave.    Estimated 
cost,   $50,000.     Noted  Mar.   2. 

W.  Va..  Morgantown — West  Morgantown  Improvement 
S?;^^,^^x?®^^  contract  for  2-story,  80x90-ft.  garage  to  COLE 
BROS.      Noted    Jan.    20. 

Ala.,  Birmingham — Collins  &  Co.  awarded  contract  for  rein- 
forced-concrete  warehouse  at  1st  Ave.  and  24th  St.  to  CAR- 
ROLL-BLAKE CONSTRUCTION  CO.  Estimated  cost,  $75,000. 
Noted  Jan.  6. 

Tenn.,  Memphin — Contract  for  1-story,  35xl25-ft.  dry  kiln 
for  George  O.  Friedel  &  Co.,  Sledge  Ave.,  and  Southern  R.R. 
awarded  to  J  W.  LINDSEY,  Builders  Exchange.  Estimated 
cost,   $10,000. 

Ohio,  Bnrberton — Portage  Rubber  Co.,  Akron,  awarded  con- 
tract for  3-story  factory  to  EDWARD  KARSHNER,  Barberton. 

Ohio,  Cleveland — Contract  for  addition  to  factory  of  Kirby 
Manufacturing  Co.,  4623  Lakeside  Ave.,  awarded  to  JOHN 
DONELLY  CONSTRUCTION  CO..  1471  East  55th  St.  Esti- 
mated  cost.    $24,000. 

Ohio,  Gallon — American  Steel  Grave  Vault  Co.  awarded 
contract  for  addition  to  plant  at  Church  and  Bloomer  St.  to 
HENRY   HOCKER.      Noted    Feb.    24. 

Ohio,  ManMfleld — Mansfield  News  Printing  Co.  awarded  con- 
tract for  4-story,  20xlS0-ft.  and  60x70-ft.  newspaper  building 
to  A.  E.  HANCOCK,  West  4th  St.  Estimated  cost,  $$30,000. 
Noted   Oct.    28. 

Ohio,  NlleH — Grasselli  Chemical  Co.  awarded  contract  for 
factory  buildings  to  W.  N.  KRAYZER  CO.,  3212  Smallman  St., 
Pittsburgh,   Penn. 

Ohio,  Norwood — Cincinnati  Rubber  Manufacturing  Co. 
awarded  contract  for  3-story,  32x75-ft.  factory  to  H.  C.  HAZEN 
CONSTRUCTION  CO.,  2070  Reading  Rd.,  Cincinnati.  Esti- 
mated Cost,   $25,000.      Noted   Jan.   6. 

Ohio,  Toledo — Swift  &  Co.,  Union  Stock  Yards,  Chicago, 
III.,  awarded  contract  for  3-story,  56xl08-ft.  packing  house 
and   market   to   BAILEY   &   BOUQUIN.   Oil   City.    Penn. 

Ohio.  Youngsttown — Youngstown  Sheet  and  Tube  Co. 
awarded  contract  for  factory  to  McCLINTIC-MARSHALL  CON- 
STRUCTION   CO..    Oliver    Bldg..    Pittsburgh.    Penn. 

Mich.,  Holland — Superior  Foundry  Co.,  first  called  Michigan 
Foundry  Co.,  awarded  contract  for  100x1 05-ft.  factory  at  8th 
St.  and  Fairbanks  Ave.  to  DYKE-YONKMAN  CONSTRUCTION 
CO.,    Holland.      George    E.    Kollen,    Pres.      Noted    Feb.    24. 

Mich.,  Ot.sego — Wolverine  Paper  Co.  awarded  contract  for 
addition  to  plant  to  BYERS  BROS.  CONSTRUCTION  CO.. 
Kalamazoo. 

111.,  Chicago — Contract  for  masonry  for  4-story  factory  at 
3522  Iron  St.,  for  Central  Bag  Manufacturing  Co.,  3618  Iron 
St..  awarded  to  SUMMER  SOLLITT  CO.  Estimated  cost.  $125,- 
000.     Noted  Jan.  13. 

111.,  Chicago — Contract  for  masonry  for  2-story.  25x72-ft. 
factory  at  2645  West  12th  St.  for  B.  Cooke  awarded  to  P.  WIL- 
LIAMS.  2145   Division   St.      Estimated   cost.   $10,000. 

ni.,  Chicago — .T.  A.  Miller  awarded  contract  for  masonry 
for  7-story  factory  at  114  South  Clinton  St.  to  McCARTY 
BROS.     Estimated   cost,   $40,000. 

III.,  Chicago — Victor  Manufacturing  and  Casket  Co..  1944 
South  Troy  St.,  awarded  contract  for  masonry  for  3-story 
factory  on  South  Troy  St.  to  H.  A.  PETERS  CO.,  19  South  La 
Salle  St.     Estimated  cost,  $33,000. 

111.,  Chicago — Zeithlor  &  Lamson,  4636  West  Madison  St., 
awarded  contract  for  masonry  for  2-story,  75xl75-ft.  factory 
to  EDWARD  CLAYSON,  1307  North  Harding  Ave.  Estimated 
cost,   $12,000. 

III.,  Peoria — National  Duroc  Jersey  Co.  awarded  contract 
for  factory  at  Fayette  and  Monroe  St.  to  WILLIAM  ALLEN  & 
SONS.     Estimated  cost,  $50,000. 

Kan..  Wichita — Wichita  Carriage  Works  awarded  con- 
tract for  factory  to  MOURNING  &  HITE,  217  West  2nd  St. 
Estimated  cost,   $10,000. 

Neb.,  Lincoln — Lord  Auto  Co..  17th  and  O  St..  awarded  con- 
tract for  remodeling  and  constructing  addition  to  garage  to 
OLSEN  CONSTRUCTION  CO..  Chapin  Bldg.  Estimated  cost, 
$20,000. 


Mo.,  North  KanNaN  City — Contract  for  superstructure  for 
^-story.  100xl52-ft.  factory  at  15th  and  Harrison  St.  for  C.  R 
J^?>'i,,..i,^l"*„^^''''  ^1"'^  Broadway,  awarded  to  J.  R.  VANSANT 
^.S'^^T,'**^'*.^'*^^  ''<J  •  Sl<  Uwight  Bldg.  Estimated  cost.  $100.- 
000.      Noted   Mar.    2. 

Mo..  St.  JoNeph — St.  Joseph  Belt  Railroad  Co.  awarded  con- 
tract for  terminal  warehouse  to  J.  W.  LEHR,  St.  Joseph.  Esti- 
mated cost.  $100,000.  Entire  plant  will  be  taken  over  by  St 
Joseph    Warehouse   and    Cold    Storage    Co. 

M<>.,  St.  I..OUIN — Lowell  Bleachery  Co.,  3807  Laclede  Ave., 
awarded  contract  for  4-story  bleaching  factory  at  506-16  East 
.Schirner  St.  to  JAMES  A.  GODFREY  &  CO.,  Wainwright  Bldg., 
St.    Louis.      Estimated    cost,    $48,000.      Noted    Dec.    9. 

Ore.,  GrnntN  PaMM — Oregon-Utah  Sugar  Co.  awarded  con- 
tract for  plant  to  DYER  CO..  2031  Euclid  Ave.,  Cleveland,  Ohio. 
Estimated   cost.   $600,000.     Noted  Jan.   6. 

Oro.,  Portland — Oregon  News  Co.  awarded  contract  for 
factory  at  11th  and  Glisan  St.  to  JAMES  P.  TAYLOR.  Esti- 
mated cost,   $20,000. 

F K u  i: it  A  I.  <; o  V K n n  m  io  .\ t  work 

I'ropoNed  Work 
Maine,  LewiNton — Comluit  and  Wiring  System,  etc. — Bids 
will  be  received  by  James  A.  Wetmore,  Act.  Superv.  Arch., 
Treasury  Dept.,  Washington,  D.  C,  until  3  p.m.,  Apr.  3.  for 
<onduit  and  wiring  system.  Lighting  fixtures,  etc.  In  U.  S. 
post  ofllce  at  Lewiston. 

Maine.  Portland — Lumber — Rids  will  be  received  by  Light- 
house Inspector.  Portl.md,  until  2  p.m..  Mar.  21,  for  furnish- 
ing and  delivering  at  I'ortland  hard  pine  lumber  and  pile 
driving  at  Hear  Island. 

N.  Y..  Buffalo — Steel  Work — Bids  will  be  received  by  Light- 
house Inspector,  liuffalo,  until  2  p.m..  Mar.  27,  for  furnishing 
structural  steel  and  metal  work;  also  for  fourth-order  lantern 
for  delivery  at  Lorain,  Ohio. 

N.  Y.,  New  York — Dredging,  Etc. — (Official) — Bids  will  be 
received  at  the  U.  S.  Engineer  Office,  First  District,  Room  710, 
Army  Bldg.,  30  Whitehall  St.,  New  York,  until  noon,  Apr.  14, 
for  dredging  and  rock  removal  in  Coenties  Reef,  East  River. 
(See  adv.) 

N.  Y..  New  York — Jetty  and  Dredging — Bids  will  be  re- 
ceived at  U.  S.  Engineer  Office.  Room  707,  Army  Building,  39 
Whitehall  St.,  New  York,  until  noon,  Apr.  10,  for  sand  spit 
jetty  construction  in  Great  South  Hav,  (Patchogue  River), 
N.  Y.,  and  dredging  in   Browns  Creek,  N.  Y.      (See  adv.) 

Md..  Indian  Head — Fire  System — Bids  will  be  received  by 
William  M.  Smith,  Act.  Ch.  of  Bureau  of  Yards  and  Docks, 
Navy  Dept.,  Washington,  D.  C,  until  11  a.m.,  Apr.  8,  for  in- 
stalling high-pressure  fire  system  at  Naval  Proving  Ground, 
Indian   Head. 

D.  r.,  Washington — Projectile  Plant — Joseph  .Strauss,  Rear 
Admiral,  Ch.  of  Ordnance  of  Navy,  prepared  estimate  of  cost 
and  recommended  that  Congress  be  asked  to  appropriate  funds 
to  construct  government  factory  for  manufacture  of  pro- 
jectiles.     Estimated    cost,    $1,411,222. 

Va.,  Portsmouth— Fortifications — As  soon  as  initial  appro- 
priation is  made  available  by  Congress  first  work  in  general 
scheme  of  fortifying  Cape  Henry  will  be  con.struction  of  pier 
1,500  ft.  long  and  75  ft.  wide,  estimated  to  cost  from  $80,000 
to  $100,000,  and  possibly  long  trestle  and  stone  breakwater 
for  piers  protection,  estimated  to  cost  $300,000.  Government 
plans  to  expend  approximately  $3,000,000  on  this  project. 

S.  C,  Ft.  Moultrie — Heating  Apparatus,  etc. — Bids  will  be 
received  by  J.  L.  Sinclair.  Second  Lieut..  C.  A.  C.  A.  Q.  M..  Ft. 
Moultrie,  until  Apr.  15.  for  installing  hot  water  heating  ap- 
paratus, water  proofing  basements  and  alternating  hot  water 
systems  in  buildings. 

La.,  New  Orleans — Lumber — Bids  will  be  received  by  Light- 
house Inspector,  New  Orleans,  until  2  p.m..  Mar.  22,  for  fur- 
nishing and  delivering  long  leaf  yellow  pine  lumber. 

Mich.,  Benton  Harbor — Post  Office — U.  S.  Government  plans 
to  construct  post  office  at  Benton  Harbor. 

III.,  Kast  St.  I/OuIn — Building — U.  S.  Government  plans  to 
extend  and  remodel  federal  building  at  East  St.  Louis.  Con- 
gress appropriated  $240,000  for  this  purpose. 

III..  Mt.  Carmel — Power  Project — Bids  will  be  received  at 
U.  S.  Engineer  Office.  Room  425.  Custom  House,  Louisville,  Ky., 
until  10  a.m..  May  6,  for  privilege  of  leasing  from  United 
States  certain  land  and  surplus  water  for  power  purposes  at 
Grand  Rapids  Dam  on  Wabash  River  near  Mt.  Carmel.  (See 
adv.) 

Ark..  Arkaflelphia — Post  Office — Bids  will  be  received  by 
James  A.  Wetmore.  Art.  Superv.  Arch..  Treasury  Dept.,  Wash- 
ington. D.  C,  until  3  p.m.,  Apr.  19,  for  U.  S.  post  office  at 
Arkadelphia. 

Tex..  San  Antonio — Buildings — A.  Sheppard.  U.  S.  Senator, 
introduced  bill  in  Congress  asking  for  appropriation  of  $97.- 
200  for  improving  San  Antonio  Arsenal  and  $20,000  for  repairs 
to  post  office  and  courthouse. 

Ore..  Roseburg — Post  Office — (Official) — Bids  will  be  re- 
ceived by  James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury 
Dept.,  Washington,  D.  C,  until  3  p.m.,  Apr.  24,  for  U.  S.  post 
office  at  Roseburg.     (See  adv.) 

Calif.,  San  Diego — Cement — Bids  will  be  received  at  U.  S. 
Engineer  Office,  723  Central  Bldg..  Los  Angeles,  until  11  a.m.. 
Mar.  31.  for  furnishing  American  I'ortland  cement,  sand  and 
crushed  rock  at  San  Diego.  Calif. 

Bids  In  and   Contrnctn  Awarded 

Conn..  Ne^v  London — Dredging — Contract  for  dredging  in 
Connecticut  River  below  Hartford  awarded  to  HARTFORD  & 
NEW  YORK  TRANSPORTATION  CO..  Hartford,  at  $14,000. 
Noted  Feb.  17. 

Mo.,  Kansas  City — Contract  for  6-story,  reinforced-concrete  N.  Y.,  New  York — Dredging — Contract  for  dredging  in  Key- 
Meyer  building,  to  be  occupied  by  Waggner  Paint  and  Glass  port  Harbor,  N.  J.,  awarded  to  JOHN  &  JOSEPH  McSlTIT 
Co.,  2017  Grand  Ave.,  awarded  to  FOGEL  CONSTRUCTION  Jersey  City,  N.  J.,  at  $8,000.  All  bids  for  dredging  in  Shrews- 
CO.,    Kansas   City.      Estimated    cost,    $150,000.  bury  River  rejected.     Noted  Feb.  17. 
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l><*nn.,  Stuilh  llfthlfhem — Post  (Ifllri — Li>wcbI  IiIiIh  i  imwiIvciI 
Mill-.  7  roi  r  S  post  Dlllic  at  South  Hethlohcm,  (n)  llmeriione, 
til)  Manil.stiiiii'.  w.Ti-  an  followH:  \V.  !•'.  Hii'iil.  Norfol'it.  Vii., 
(»)  $«7,ri7:t,  (li)  $ti.s,17;!;  TliDinas  W.  riHHoll,  Woic-cHtiT.  MiiHr"., 
(n)  $71.r.(l(),  (li)  $7i;.r,(l(i;  WIho  Cranlto  and  CoiiMtiuctlon  C^o., 
Norfolk,    Vn..    (n)    $71.SO0.    (b)   $73.>iOO.      Noted   K.b.   3. 

U.  v.,  'VVnHliluKton — Project  lie  MolHtM- -  ItIdH  were  reeeivctl 
Mnr.  A  for  furiilHliiiiK  12-ln.  projeetlle  hol.stx.  (a)  I  hoiMt  with 
(i  earrlers.  (b)  1!"  liolstti  with  I  carriers,  as  follows:  Anier- 
Icnn  &  Itrltlsh  ManiifaetiirliiK  f'o..  ItrldKcport,  Conn.,  (ii)  $.'l,fir.O 
each,  (b)  $3.:;:!:t  each;  (!.  l'\  Mottor  Sons,  York,  I'enn..  mt 
$1,4!>0,  (b)  }:i,4!»();  Thomas  Carlln  Sons  Co.,  IMttHbuPKh,  Penii.. 
(a)    $2,(U)0.    (b)    $i;.4S0.      NoliHl    I'Vb.    17. 

D.  C,  WnNlilnutim-  Siilphntp  of  Alumina — Unlvcr.sal  Trad- 
Inn  Co.,  171  iiroadwiiy.  New  York.  N.  Y..  at  $1IS.4!I  per  ton  In 
bftKS  submitted  only  bid  for  furnishing  and  dellverlnj?  400  tons, 
aS'','    more  or  less,  sulphate  of  alumina.      Noted  Mar.  2. 

W.  Vn.,  \\  htM-lluK  -Maneuver  Boats — Contract  foi  furnish- 
ing and  ilellvirlnn  mamiiver  boats  for  Dams  Nos.  14.  1(1  and  )  7, 
Ohio  Klv.r.  awarded  to  AMIOIMCAN  nilllXHC  CO.,  PUtsburnh, 
Peiui..  at  $a:!.7f>0.     Noted   Feb.   10. 

.\.  «•..  Mioll»y— Post  Oltlce—  Contract  for  U.  S  post  olIU-^  at 
Shelbv  awar(le<i  to  CHANDLKlt  i^l  CAMPllKI.iL,  ChuttanooKa, 
Tenn..   at    $17. COO.      Noted    I  lec.    L>3   and    Keb    ;1. 

Mleh.,  SiniH  St.-.  Miirle-  Steel— Contract  f.ir  200  Kms  of 
.-ileel  for  KUard  nates  of  Fourth  Lock  awarded  to  Wl.SCONSlN 
P.lUnCK  -VNI)  IKON  CO.,  Milwaukee  Wia.,  at  $13,018.  Noted 
.Ian.   27. 

WIm.,  Mlltvniikoi- — Hreakwuter — Lowest  bids  received  Mar. 
10  for  coiistructinn-  reinforced-concrete  caisson  breakwater 
and  renuiviuK  old  timber  crib  pier  at  Kacine  Harbor,  were  as 
follows:  CielluR  Bros.  Co..  Creen  Ray,  $47,7r)9;  Edward  CilUen 
Dock.  DreilRe  ami  Construction  Co.,  Hacine,  $49,751;  East 
Shore   DredninK  Co.,   MuskcRon,   .Mich..   $5r).!>04.      Noted   Feb.    17. 

Moiit..  KiillNpell — Post  Otilci — I.,owest  bids  received  Mar. 
10  for  IT.  S.  post  ofllce  at  Kalispell  (a)  limestone,  (b)  sand- 
stom-.  were  as  follows:  Thomas  E.   YounR     Co..  Seattle,  Wash., 

(a)  $.SS.331.   (b)   $SS,331;  Olsen  \-  .lohnson,  Missoula,   (a)   $87,475. 

(b)  $S7,fi!iO;  Welch  Bros.  .<■  Hannaman,  Oakland,  Calif.,  (a) 
$80,120.   lb)   $7!t,320.     Noted   Feb.  3. 

Culif..  I.oN  .\nKeleN — .Stripping  iiid  V';.\c:v\  atinpr — Watson  & 
Spicer.  4!>07  Melrose  Ave..  Los  .\nKeies,  nt  ."'ic.  per  cu.yd.  sub- 
mitteil  lowest  bid  for  stripping  and  excavatinpr  at  Ft.  Mc- 
.\rthur  for  Kun  and  mortar  batteries,  involving  900  yd.  strip- 
plnp:  to  depth  of  1-ft.  and  S.400  yd.  excavating. 

Cnllf.,  Mnre  iNliind — Locomotive  Cranes? — Rids  were  re- 
ceived Mar.  11  for  furnishing  3  locomotive  cranes  for  Mare 
Island  Navy  Yard,  (a)  1  crane,  20  tons  capacity  at  12-ft.  radius 
and  2  tons  at  70-ft.  radius,  (b)  1  crane,  15  tons  capacity  at 
12-ft.  radius  and  3Vi  tons  at  40-ft.  radius,  furnished  with 
generating  set  wiring  and  magnet,  (c)  1  crane,  same  capacity, 
furnished  with  e.xtra  friction  drum  suitable  for  grab  bucket, 
as  follows:  Industrial  Works,  Rav  Citv,  Mich.,  (a)  $10,600.  (b) 
$8,800,  (c)  $10,500;  McMyler  Interstate  Co.,  Bedford,  Ohio,  (a) 
$11,760,  (b)  $10,930,  (c)  $9,180;  Rrowning  Engineering  Co., 
Cleveland,  Ohio,   (a)   $7,939,    rb)   $8,S74,    (c)   $7,203. 

CANALS.  DITCHES  AND  IRRIGATION 
Proposed  VVorls 

S.  C,  Holly  Hill — Drainage — Contract  will  soon  be  awarded 
for   canal    4    mi.    long    for    Rum    Neck    Drainage    District. 

La.,  Crowley — Drainage — Preliminary  surveys  being  made 
for  drainage  svstem  to  reclaim  40.000  acres  of  land  in  Arcadia 
Parish.   Prairie  Hayes  District.     Estimated   cost,   $100,000. 

Ky.,  Caliioun — Drainage — Surveys  and  plans  being  pre- 
pared for  W.  A.  Tliomas  Drainage  District  for  McLean 
County   Drainage  Commissioners.      E.   T.   Hart,   Calhoun.   Engr. 

Mich.,  Mnrshall — Drainage — Bids  will  be  received  until 
Mar.  21  bv  L.  C.  Williams,  Comr.  of  Calhoun  County,  and 
Albert  Little,  Comr.  of  Kalamazoo  County,  for  Big  Marsh 
Drain. 

III.,  Rookford — Drainage — Arthur  L.  Webster.  Engr.. 
Wheaton.  estimates  cost  of  draining  low  lands  for  Rockford- 
Winnebago  Special   Drainage   District   at   $16,297. 

Wis.,  Madison — Drainage — Surveys  being  made  to  drain 
12,000  acres  in  lower  Rarahoo  River  for  Baraboo  River  Drain- 
age   District.      H.    V.    Tennant,    2220    Chamberlain    Ave.,    Engr. 

Minn.,  Crookston — Drainage — State  Drainage  Board  will 
soon  awarded  contracts  for  drainage  work  in  connection  with 
Sand    Hill    River,    Polk    County.      Estimated    cost,    $32,000. 

Minn.,  Oaylord — Ditch — Bids  will  be  received  until  1  p.m.. 
Mar.  20,  bv  Fred  Hoppenstedt.  Audr.  of  Sibley  County,  for 
Ditch    No.    31. 

.  .  Neb..  AVaterloo — Ditch — Bids  will  be  received  until  noon. 
Mar.  27.  by  Board  of  Directors  of  Elkhorn  Valley  Drain- 
age District,  City  Hall,  for  drainage  ditches. 

Mo.,  Hannibal — Drainage — Plans  being  prepared  for  drain- 
age work  to  reclaim  about  10.000  acres  in  Gregory  Drainage 
District.  Estimated  cost,  $225,000.  B.  F.  Glahn,  Palmyra, 
interested. 

Mo..  Kahoka — Ditches — Preliminary  plans  approved  by  Fox 
River  Drainage  District  Board  for  straightening  Fox  River, 
necessitating  construction  of  9  mi.  of  ditches.  W.  L.  Hol- 
brook,   Cincinnati,   Iowa,   Engr. 

Mo.,  St.  Louis — Dredging — Board  of  Estimate  and  Appor- 
tionment aslted  to  appropriate  $15,000  for  dredging  River  Des 
Peres. 

Ark..  Marion — Drainage — Surveys  being  made  for  Drainage 
District  No.  3  to  drain  47,000  acres,  which  will  require  55  mi. 
of  ditches.     Estimated  cost,  $250,000.     H.  A.  Morrison,  Comr. 

Ark.,  Sallisaw — Drainage — Surveys  being  made  for  drain- 
ing about  10,000  acres  in  Grassy  Lake  District  of  Sequoyah 
County.  Estimated  cost,  $50,000.  Winters  &  Dove,  Ft.  Smith, 
Engr. 

Tex.,  Austin — Drainage — Bond  issue  of  $17,000  for  Colorado 
County  Drainage  District  No.  1  approved  by  Attorney  General's 
Department. 

Tex.,  Cuero — Drainage — Bids  will  be  received  until  Apr.  3 
by  W.  E.  Dickerson,  Engr.,  Cuero,  for  drainage  work  in 
DeWitt  County.     Noted   Sept.   23. 
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WaHh..    IMiNco      Irrigation—  10.    fj.     Hopsoii,  Consult.     EtiKr.. 

llnlti-d   States    Iteilaniat Ion   SiMVlce,   Hubmltted  plans   to   Cliam- 

her  of  Commerce   for  U  nil.   Irrigation   project.  lOHtlmated   cost. 
$3,000,000.       .Note. I    .Mar.    2. 

Cnllf.,  AlpauKb-  IrrlKUtlon — City  <'ontcmplutc8  holding 
election    to    vole    on    $283,000    for    Irrigation    purpoMC8, 

IIIiIn    III    iiiiA    ContriK-tM    Annrdrd 

MONM,,  iloMtoii  (Charlesinwn)--DriilglnK- -Cotitrael  for 
dredging  In  .\ly.xllc  Ulver,  Charleslown,  awarded  to  MARY- 
LAND DUIODOING  AND  CO.\TUACTIN<!  CO.,  1515  FIdellt 
Mldg.,    llMllhiiore,    Mil.      JlHtlmateil    cost,    $53,325.      Nolr.l    Mar 

.Mmnm.,  IIiimIon  (East  Boston ) —Tti'clamat  Ion  of  l''latM— At- 
lantic fiuU  Ai  Paellle  Dredging  Co,,  13  Park  Row,  N<^w  York, 
N.  Y.,  submitted  lowest  bl<l  for  reclamation  of  Hals  In  HuhI 
ItoHton.       lOstlmate.l    losl.    $154,700        Noted    Mar.    2. 

N.  v..  Albany— (Ofllclal)--Harge  Canal  Work — C<intrnct  for 
steel  iilate  girder  bridge  over  Erie  Canal  at  Clinton  St.. 
Whitesboro,  awarded  to  M.  FITZGERALD,  HooHlck  FallH.  at 
$9,471.       Noted    Mar.     2. 

I\.  v.,  Albany-  Barge  Canal  Work  Lupfer  &  Ilemlck.  549 
Elllcott  S.|.,  HuO-alo,  at  $4.3.SX  submitted  only  bl<l  for  fool 
bridge  from  north  and  south  walls  of  l>ock  No.  3  on  Cayuga 
and     Seneca     Canal.       Noted     Mar.     2. 

N.  v.,  Albany — Barge  Canal  Work — George  L.  M.-iltby.  101 
lOast  4th  St..  .lamestown.  at  $92,974,  submitted  only  bid  for  Im- 
proving Chadakoln  Ulver,  known  as  Chautaqua  Lake  (Outlet, 
in  Jamestown.      Noted   Mar.   2. 

N.  Y.,  New  V«rk — (Borough  of  Manhattan)  —  (OfTlclal)  — 
Dredging— Contract  for  dredging  Class  2,  (Jontract  No.  1497. 
lOast  aiul  Harlem  Rivers,  35,000  cu.yd.,  Boroughs  of  Manhattan, 
Bronx,  Queens,  Biooklyn  and  Richmond,  .-iwarded  to  COAST- 
WISE DREDGING  CO.,  17  Battery  PI.,  at  25%c.  per  cu.yd. 
Noted  Mar.   9. 

Fla.r  Largo — (Ofllcial)  —  Drainage — Contract  for  drainage 
system  for  Lake  Ivargo-Cross  Bayou  Drainage  District  awarded 
to  ED(L\R  CHAPMA.N,  Plant  City,  at  $50,059.     Noted  Feb.  10. 

Ky..  OwenMboro — Drainage — Board  of  Drainage  Commis- 
sioners of  Daviess  County  awarded  contracts  for  25  ml.  of 
ditches,  which  will  jjrovlde  drainage  for  10,000  acres  to  C.  V. 
OYEN  and  ROGERS  &  CHURCH.     Estimated  cost,  $28,000. 

Ind.,  Delphi — Ditch — Contract  for  ditch  awarded  to  M.  L. 
RICE,  Monon,  at  $7,500. 

Ind.,  Plymouth — (Oflicial)  —  Ditch — Contract  for  Joseph  D. 
Heisei-  Ditch  awarded  to  R.  E.  BRAY,  Monrovia.  Arthur  W. 
Thomson,  County  .Surv.     Noted  Mar.   2. 

Ind.,  SyracuHe — Ditch — Contract  for  Neven  McConnel  Ditch 
awarded    to    A.    M.    Ll'TlOS,    at    $4,499. 

Mich.,  Allegan — Drainage — Contract  for  Scott  Creek  Drain 
awarded  to  ANANIAS  IPE,  Napanee,  Ind.,  at  $4,944. 

III.,  WaNhington — Dredging — Contract  for  dredging  Prairie 
Creek  awaided  to  ROBERT  A.  BROWN  CO..  Washington,  at 
$63,000. 

Iowa,  Nevada — Drain.age — Contract  for  Boone-Story  Drain 
No.  8  awarded  to  THOMAS  BLAKEMORE,  Nevada,  and  C.  W. 
SCOTT.      p:;stimated  cost,   $21,223. 

Iowa,  Nevada — Drainage — Board  of  .Supervisors  of  Story 
County  awarded  contract  for  drain  in  Milford  County  Drain- 
age  District   No.   32   to   L.   O.   PENFIELD,   Clarion. 

Ark.,  Powhatan — Drainage — War  Pond  Flat  Creek  Drain- 
age District  awarded  contract  for  8-mi.  drainage  canal  to 
T.   D.   HUNT,   Corning,   Ark. 

WaHh.,  Sequini — Irrigation — Contract  for  7%  mi.  of  drain- 
age ditch  for  Highland  Irrigation  District  awarded  to  MC- 
DONALD &  JONES,  Globe  Blk.,  Seattle,  at  $18,350.  Noted 
Dec.   16, 

MISCELLANKOIS 
Proposeil  Work 

N.  Y.,  BufTalo — (Official) — Grade  Crossing  Work — Bids  will 
be  received  until  11  a.m.,  Mar.  IS,  at  office  of  Grade  Crossing 
(Commission,  436  EUicott  Sq.,  Buffalo,  for  grade  crossing  work. 
(See  adv.  Mar.   9   issue.) 

N.  J.,  Haddonfield — Spillway — City  contemplates  $15,000 
bond   issue   for   spillway   over   Evans   Mill   Pond. 

Penn.,  Bryn  Mawr — Playgrounds — Bids  will  soon  be  re- 
ceived bv  Ralph  E.  W^hite,  Arch.,  Pennsylvania  Bldg.,  Phila- 
delphia, for  playgrounds  for  Board  of  Education  and  Lower 
Merion   Township. 

Penn.,  Philadelphia — Playgrounds — -Board  of  Recreation 
asked  Citv  Council  to  appropriate  $1,768,000  for  improving  16 
sites  for  playgrounds.     E.  L.  Tustin,  Pres.  Recreation  Bd. 

Penn.,  Pittsburgh — Cement — Bids  will  be  received  until 
noon,  Mai-.  21.  by  John  P.  Moore.  County  Controller,  for  7,000 
bbl.  of  Portland  cement  for  repairs  and  construction  of  county 
structures   during   year   ending   Mar.    31,    1917. 

N.  C,  Rocky  Mount — Fire  Station — City  plans  to  remodel 
and  enlarge  north  wing  of  municipal  building  for  fire  station. 
Estimated   cost,   $12,000. 

Ga.,  Savannah — Wharf — Mexican  Petroleum  Co.  applied 
to  City  Council  for  permission  to  build  wharf.  Company  also 
plans  storage  tanks  and  pipe  lines.     Estimated  cost.   $200,000. 

Pla.,  Miami — Subway — B.  H.  Klyce,  City  Engr.,  instructed 
to  prepare  an  estimate  of  cost  of  subway  under  railroad  tracks 
at  9th  St. 

Fla.,  Tampa — Tanks — Tampa  Electric  Co.  plans  tanks  to 
store  oil  which  will  replace  coal  as  fuel  in  boilers. 

Fla..     Tampa — Terminals — Board     of     Port     Commissioners 

plans   to   Ijuild    terminals. 

Mis.s.,  Clarksdale — Levee  System — Yazoo-Mississippi  Levee 
Board  plans  levee  svstem.  Estimated  cost,  $1,500,000.  T.  G. 
Dabey,   Superv.   of  Bd.     R.   F.   Birdsall,   Yazoo  City,   Secy. 

Ohio.  Canton — Elimination  of  Grade  Crossing — Ordinance 
passed  authorizing  citv  to  enter  into  agreement  with  Pennsyl- 
vania R.R.  operating  Pittsburgh,  Ft.  Wayne  .t  Chicago  R.R. 
for  elimination  of  grade  crossing  on  Prospect  Ave.,  S.  W. 
A-lexander  C.  Shand,  Broad  St.  Station,  Philadelphia,  Penn., 
Ch.  Engr.,  Pennsylvania  R.R. 
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Ohio,  ColumbuH — Recreation  House — Plans  beln;?  prepared 
for  recreation  house  at  Schiller  Park  by  Bassett  &  Tresselt. 
Arch. 

Ohio,  Ilanillton — Flood  Protection — I'lans  prepared  by  Mor- 
gan lOnBineering  Co.  for  protecting  Hamilton  against  floods. 
Estimated   cost,    .$l,72.'i,O00. 

iMirh.,  HlKhlanil  I'lirk — Fire  Station — Bids  will  be  received 
until  s  p.m..  Mar.  :;(),  by  It.  M.  Ford.  Clk.,  for  Are  station  at 
Hamilton   Ave.  and   Kanada  Ave. 

iMieh.,  Sn;;innw — Playgrouiul  System — American  Playground 
and  Hecreation  Association  interested  in  playground  system 
in    Saginaw. 

111.,  Chifng-o— Bathhouse — South  Park  rommissioner.s  hav- 
ing plans  prepared   for  2-stoiy   l)athhouse  at   (;3rd  St.   pier. 

111.,  Quinc} — Terminals — lOlection  will  be  hold  Apr.  4  to  vote 
on  .f  I  5,000  bonds  for  1st  unit  of  river  terminals.     Noted  Nov.  25. 

>ViH.,  MailLson — Stadium — Bids  will  be  received  in  April 
for  stadium  for  University  of  Wisconsin.  N.  L.  Thorkelson, 
Bus.  Mgr. 

Minn.,  St.  Paul — River  Terminals — Oscar  Claussen,  City 
Engr.,    preparing    report   on    river   terminal    facilities. 

Kan.,  Manhattan — Swimming  Pool — City  contemplates  mu- 
nicipal  swiminiiig  pool.      C.  T.   Gist,   Clk. 

Mo.,  Milo — Fire  Engine  House — Plans  being  prepared  by 
A.   C.   Burley   for   fire   engine    house.      Estimated    cost,    $25,000. 

Ark.,  Little  Rock — Parks — City  CouihmI  plans  parks  and 
boulevard.  Estimated  cost,  $400,000.  .loliii  Noltii,  Hostoii. 
Mass.,   Arch. 

Tex.,  DallaN — Park — Election  will  be  held  in  April  to  vote 
on   $250,000   bonds   for  niunicii)al   park. 

Tex.,  IIouMton — Harbor  Improvements — Bids  will  soon  be 
received  for  Wharf  No.  4.  Estimated  cost,  $400,000.  E.  E. 
Sands,    City    Engr.      Noted    Feb.    3. 

Okla.,  Bartle.svlUe — Bathhouse  and  Shelterhouse — I'lans 
prepared  by  W.  H.  Dunn,  Republic  Bldg..  Kansas  City.  Mo., 
for  bathhouse  and  shelterhouse  in  park.  Estimated  cost, 
$10,000. 

Okla.,  Blackn-ell — Pipe  Line — Blackwell  Oil  and  Gas  Co. 
plans  50  mi.  pii)e  line.     .1.  L.  Waite,  Pres. 

Okla..  MiiMkogeo — Parks — Citizens  voted  $,S0,000  bonds  for 
purchasing  land  for  establisliing  2  parks. 

Ore.,  Astoria — Dock  Improvements — Port  Commission  sold 
$75,000   bonds   for  dock    improvements. 

Ore.,  I'nipqiia — Port  Improvements — Port  Commission  con- 
templates   issuing    $200,000    bonds    for   port   development. 

Calif.,  Martinez — Fire  Protection  System — City  Trustees 
contemplate  installation  of  salt-water  system  for  Are  pro- 
tection.     Estimated    cost,    $51,328. 

Calif.,  Niles — Subway — Southern  Pacific  Co.  and  Alameda 
Couaty  plans  subw.iy  under  tracks  of  Southern  Pacific  Co. 
Estimated   cost,    $35,000.      W.   Hood,   San    Francisco,   Ch.   Engr. 

Calif.,  Santa  Ana — Mausoleum— Plans  prepared  liy  Elwing 
&  Tedford,  Arch.,  for  60xl22-ft.  mausoleum  at  Fairhaven 
Cemetery. 

Calif.,  Ventura- — Oil  Line — Ventura  Refining  Co.,  Filmore, 
applied  to  Board  of  Supervisors  for  franchise  for  S-in.  oil 
pipe  line  from  point  near  Balcom  Canycn  Rd.  to  Spear  Rd. 

Ont.,  Ottawa — Flashers — (Official) — Bids  will  be  received 
by  the  Secretar.v  of  Board  of  Control  until  4  p.m..  Mar.  28,  for 

2  motor-driven    flushers.       (See    adv.) 

Man..  Brandon — Oil  Tanks — Continental  Oil  Co.  i)lans  2  oil 
storage  tanks  on  Canadian  northern  spur  line. 

Ilids  In  and  ('outra('t.s  Awarded 
MasN.,  Boston — Tunnel — Contract  for  Section  F  of  Dorches- 
ter Tunnel  at  Dorchester  Ave.  between  Foundry  St.  and  4th  St., 
including  Broadway  Station  with  loop  and  inclines  for  sur- 
face cars,  awarded  to  T.  A.  GILLESPIE,  363  Dorchester  Ave.. 
S.,    Boston,    at    $303,744.      Noted    Mar.    9. 

Mass..  Holyoke — Coal  Pocket — Farr  Alpaca  Co.  awarded 
contract  for  concrete  coal  pocket  to  DANIEL  O'CONNELL 
SONS.     Estimate  1  cost,  $20,000. 

N.  v.,  >ew  Vork — (Borough  of  Manhattan)  —  (Official) — - 
Freight  Shed — Bids  received  Mar.  10  for  freight  shed  with  ap- 
purtenances on  pier  at  foot  of  West  46th  .St..  North  River. 
Classes  1  and  2  under  Contract  No.  14SS,  as  follows:  Post  & 
McCord.  101  Park  Ave..  $573,450;  Snare  &  Triest  Co..  Wool- 
worth  Bldg.,  $582,340;  W.  F.  Plass  &  Bros.,  145  West  18th  St., 
$587,740.       Noted    Mar.     2. 

X.  v..  New  York — (Borough  of  Manhattan) — (Official) — Sta- 
tion Finish — Bids  received  for  station  finish  work  on  7  sta- 
tions of  Broadwav-Fourth  Avenue  Rapid  Transit  R.lt,  as  fol- 
lows: D.  C.  Sirber,  1123  Broadway.  $344,716:  Snare  &  Triest 
Co..  Woolworth  Bldg..  $357,480;  Louis  Wechsler,  1133  Broad- 
way, $369,06fl.     Noted  Mar.  2. 

N.  Y.,  New  York — (Borough  of  Queens)  —  (Official) — Station 
Finish — Bids  received  for  completion  of  station  finish  for 
Hunters  I'oint  Ave.  Station  on  Queensboro  Subway  Rapid 
Transit  R.R.,  at  4th  St.,  Van  Alst  and  Hunters  Point  Ave.,  as 
follows:  Degnon  Contracting  Co..  30  East  42nd  St.,  $32,219; 
A.  L.  Guidone  &  Son,  52  Vanderbilt  Ave.,  $37,352;  Snare  & 
Triest  Co.,  Woolworth  Bldg.,  $41,259.     Noted  Mar.  2. 

N.  Y.,  Riverliead — (Official) — Harbor  Improvements — J.  S. 
Packard,   Providence.    R.    I.,   submitted    only   bid    for    improving 

3  mi.   of  harbor  in   Suffolk   County.      H.   D.   Alexander,   Albany, 
Deputy  Supt.   of   Pub.   Wks.      Noted   Mar.   2. 

X.  J.,  VVildwood — Boardwalk — Contract  for  boardwalk  at 
Wildwood  Crest  awarded  to  CHARLES  NICKERSON,  Wild- 
wood. 

Penn.,  Philadelphia — Waiting  Room — Philadelphia  Elec- 
tric Co.  awarded  contract  for  waiting  room  at  26th  and 
Christian  St.  to  FIDELITY  CONSTRUCTION  CO.,  Heed  Bldg., 
Philadelphia. 

Fla.,  \%^est  Palm  Beach — Seawall — City  awarded  contract 
for  seawall  to  ,1.  B.  DAVIDSON  &  CO.,  Little  Rock.  Ark.,  at 
$49.5<!9. 


I.a.,  New  «)rlennM — (Official) — Engine  House — Contract  for 
2-story  fire-engine  house  on  Mandeville  St.  for  city,  awarded 
to   .1.   A.    PICTTY.      Estimated    cost.    $13,978.      Noted    Mar.    2. 

III.,  Aurora — (OIHcial) — Track  Elevation — Chicago,  Burling- 
ton &  Quincy  Railroad  Co.  will  elevate  tracks  in  spring  by 
company's  forces.  T.  E.  Calvert,  Chicago,  Ch.  Engr.  Noted 
Feb.    24. 

DlIi,DINGS 

Olhtr  tlems  Tclnttve  to  ButUltno  ConstructUm  trill  he  fourul  unrler  the  fnlloulng  heat. 
Inos:  "Industrial  Works"  "Federal  (iocernnieM  Work"  and  "AtUcellaiuuua  " 
I'roitoMed  Work 
MaMN..    (;ardner — B.    N.    Michaelman    plans    2-8tory    building 
on    Parker  St.      Iilstimated   cost,   $45,000. 

MaMN..  I.i>nn — City  will  award  contract  for  school  on  Conomo 
Ave.  some  time  in  March.  Estimated  cost.  $100,000.  Charles 
L.   Betton,   31   Exchange  St.,   Lynn,  Arch.     Noted   Dec.   23. 

Conn.,  BrldKeport — City  plans  addition  to  citv  hall.  Esti- 
mated cost.  $50,000.  J.  W.  Northrop.  211  State  St.,  Arch.  C.  B. 
Wilson,    JIayor. 

N.  v.,  Hamilton — (Official) — Bids  will  be  received  about 
Apr.  17  by  Harding  &  Seaver,  Arch..  7  North  St..  Pittsfield, 
Mass..  for  1 -story,  65xll4-ft.  memorial  chapel  for  (Colgate 
University.      Estimated    cost,    $125,000.      Noted    Mar.    9. 

N.  Y.,  .lohuNtown — Citizens  contemplate  new  school.  Esti- 
mated   cost,    $80,000. 

N.  v.,  Kenmore — Plans  being  prepared  by  C'olson  &  Hudson, 
Arch.,  35  Dun  Bldg.,  Buffalo,  for  school  for  Board  of  Educa- 
ti(m.  Citizens  voted  $46,000  bonds  for  same.  C.  W.  Clapp,  Pres. 
Bd.  of  Education.     Noted  Feb.  3. 

N.  Y.,  Liuekuwanna — Plans  being  prepared  for  orphan 
asylum    for   Lady   of   Victory   Church.    Estimated    cost,    $75,000. 

N.  Y.,  I.,aekawaunn — Lady  of  Victory  Church  will  build 
3-story  Infant's  Home  and   Mortuary.     Estimated  cost,  $155,000. 

N.  Y.,  New  Rochelle — Plans  being  prepared  for  addition 
to   high   school.      Estimated    cost,    $125,000. 

N.  Y.,  New  York — (Borough  of  Bronx)  —  (Official) — Bids  will 
bo  received  by  C.  B.  J.  Snyder,  .Supt.  of  School  l!ldg..  Park 
Ave.  and  59th  St.,  until  4  p.m.  Mar.  20.  for  additions  and  altera- 
tions to  I'ublic  School  No.  45,  East  189th  St.,  Lorillard  PI.  and 
Hoffman  St.     Noted  Nov.   18. 

N.  Y„  New  York — (Borough  of  Brooklyn)  —  (Official) — Bids 
will  be  received  by  the  State  Hospital  Commissioners,  Capitol. 
Albany,  until  2:30  p.m..  Mar.  30,  for  construction  complete  of 
2  buildings  at  Long  Island  State  Hospital,  Brooklyn.  (See 
adv.) 

N.  Y..  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Plans  being  prepared  by  George  and  Edward  Blum.  Arch.,  505 
5th  Ave.,  for  12-story  loft  building  at  16th  St.  and  Union  Sq. 
Charles  Meyer,   30   East  42d  St.,   representing  owners. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Plans  being  prepared  by  Tracy  &  .Swartout,  Arch.,  244  5th 
Ave.,  for  8-story,  54xl00-ft.  hotel  for  nurses  on  45th  St.  near 
8th  Ave.  for  Vincent  .\stor. 

N.  Y.,  Rochester — Young  Men's  Jewish  Association  will 
build  a  synagogue.      Estimated   cost,   $60,000. 

N.  Y.,  Spring  Valley — Bids  will  bo  received  about  Mar.  23 
by  Board  of  Education  for  grammar  school.  Estimated  cost, 
$40,000.      Ernest   Sibley.   Palisade.   N.   J.,   Arch. 

N.  Y.,  Troy — I'lans  prepared  for  proposed  new  school  for 
Troy  Academy  on  15th  St.  Estimated  cost.  $65,000.  Louis  M. 
Milliman,    Troy.   Arch.      Noted    Mar.    9. 

N.  Y.,  Troy — St.  Mary's  Church  contemplates  building 
parochial   school.      Estimated   cost.   $100,000. 

N.  J.,  Boonton — Tentative  plans  prepared  for  8-room  school 
for  Board  of  Education.  Walter  B.  Cobb,  Chn.  Bldg.  Com.  of 
P,d.   of  Education. 

N.  J..  Camden — Bids  will  soon  be  received  by  Karcher  & 
Smith.  34  South  17th  St..  Philadelphia,  Penn..  for  library  in 
Cooper  Sq.     Estimated  cost,   $130,000.     Noted  .Tan.   20. 

N.  J..  Clifton — Board  of  Education  will  soon  submit  propo- 
sition to  citizens  for  approval  for  addition  to  School  No  7. 
George  Smith,  Supt.   Bd.  of  Education. 

N.  .1.,  ISast  Orange — Board  of  School  Estimate  appropriated 
$117,000  for  addition  to  Elmwood  School. 

N.  J.,  I,odi — Plans  being  prepared  by  A.  L.  Vegliante,  Arch., 
for  grammar  and  high  school  for  Board  of  Education.  Esti- 
mated cost,  $45,000.     .1.  Butler,  Secy.  Bd.  of  Education. 

N.  .1.,  Morrlstown — Plans  being  prepared  by  Parish  & 
Schroeder,  Arch..  12  West  31st  St..  New  York,  N.  Y.,  for  parish 
house  and  church  for  P.  E.  Church  of  the  Redeemer.  Esti- 
mated  cost,    $100,000. 

N.  J.,  New  BrunHwiek — (Official) — Contract  for  new  county 
iail  will  soon  be  awarded.  Estimated  cost,  $125,000.  Noted 
Mar.    2. 

N.  J.,  Pater.son— Plans  being  prepared  by  Bruce  P.  Ketchell, 
Arch..  207  Market  St..  Newark,  for  parochial  school  for  Our 
Lady   of   Lourdes.      Estimated   cost.    $50,000. 

Penn.,  Brownsville — Election  will  be  May  16  to  vote  on 
$50,000  bonds  for  school  for  South   Brownsville   School  Board. 

Penn.,  Butler — Contract  will  soon  be  .awarded  for  3-story 
high  school.  Estimated  cost.  $300,000.  William  G.  Eckles, 
I,awrence  Trust  Bldg.,  New  Castle,  Arch.     Noted  Jan.  27. 

Penn.,    Kutztown — Plans    being   prepared    bv    E.    Z.    School, 

Arch..  31  North  6th  St.,  Reading,  for  high  school  for  Kutztown 
.School  District.     G.  C.  Bordnor.  Secy.   Bd.  of  Education. 

Penn.,  Myerstown— City  plans  to  raise  $115,000  for  new 
administration  building  for  Albright  College. 

Penn.,  PboenixvlUe — Plans  being  prepared  by  Henry  L 
Reinhold.  .\rch.,  Philadelphia,  for  2-story  steel  and  concrete 
building    for   Moose   Lodge. 

Penn.,  Pittsburgh — Plans  being  prepared  by  W.  G.  Wilkins 
Co.,  Arch.,  Westinghouse  Bldg..  for  2-story  armory  for  First 
Regiment  Field  Artillery.  Estimated  cost.  $60,000.  B.  Dem- 
ming,  Harrisburg,   Secy.   .State   Armory   Bd. 
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IViin..  Illtllry  I'ark — liUlloy  I'lirk  Nntlunal  Bunk  will  cnii- 
Ntiiu'l  II. w  iMiililliiK.  KHtliiiiited  ru^t.  $5n,U00.  VVIIIIitm  U. 
llalUi'U.    |-Iill.iil<'l|ilila,    l'ri>H. 

I'rnii..  liirk  -I'li'llinlnaiy  plaii.s  hcliiK  pi'i<i>ii>'t.-(l  for  :i-Htory 
hank  bullilln*;  for  York  Cltv  Hank  ICxtliiiatcd  lohl,  $4U.UU0. 
John    1!.    Ilaiiiin.'.    H    WrHt    Alarkot    St..    .\roli, 

Mil.,  Cht'Hlrrtoivii — !>i'KlHlntiiro  paHHcil  hill  iiuthorlzInK  Kimt 
Coiiiily  to  I.MMVio  hoiuls  fur  Hi-hools  at  KulrU'e,  (!iili-iiii  und 
t'hi'Htcitown, 

Vn.,  riiiirIoti«>i«vlll«^  Soutliorii  llullwiiy  Co.  plniis  piiHMengor 
Btutlon       W.    II.    W.II.H.    WiiHlilnKtoM,    I).   C.   Ch.    lOiiKr. 

\V.  \  n..  ('liirkMhiirK — ( 'laikMhiiiK  rrotPHtiint  Huspltal  Co.. 
«:!(■•  .lolT  HI.Ik  .  plaii.s  r.-.story.  100x1  ll)-ft.  ho.spltnl.  ICHtlmnled 
cost,  J  i;!ri.ii(Ui.     .Siiphiii    W.   Koiil.  ClaikMhurK:.  Arch. 

N.  ('.,  llliM'k  Moiiiitnlii  StocUholiltTH  of  National  FeHtlvnl 
Choru.i  I'luh  of  Ann-rlca  will  Inillil  a  coiu-rcti'.  Kianlto  and 
stool    aiulilorhmi.       I'iMtlinat.d    cost,    $200,000. 

N.  «•.,  niirhnni  lilils  will  I).'  iciflvrd  until  Mar.  21  by 
GfOi-Ki-  \V.  WattH,  Clui,  .School  Hd.,  for  Watts  St.  School  and 
Morchcad  .School.  I'harlcs  Howard  Lloyd.  502  hoiin  und  Tru.sl 
lildK.,   Durham,  Arch.      Noted  .Ian.    13. 

\.  v.,  M«.  .VIry-  llld.o  will  ho  received  until  Apr.  10  for  hiKh 
.>iiliool.     Northup  &   o'Hrion,   WIn.ston-Salem,  Arch. 

S.  C,  i'odnr  SiitIukm — Plans  hclnR  prepared  by  Rdwurds  At 
SayNvard,  .Arch.,  fi33  I'andlor  Hldw..  Atlanta.  Ga.,  for  remodeling 
and  extending  main  administration  hulldlnt;  for  South  Caro- 
lina .School    for   neaf   and    Hllnd.      R.stlmated   cost.    $50,000. 

S.  C.  St.  Mnt«li«'«H— Izlar  1-odKe.  A.  F.  &  A.  M.,  plana  to 
organize   company    to   build    3-story   store   and    lod^e    buildlnK. 

(in.,  \4lnntii — \\'.  \V.  Mimmln^er  received  bequest  of  $100. • 
Olio  for  ll.nrletta    KKleston  Hospital  for  Children. 

<iii.,  \eivinfin — Citizens  voted  $55,000  bonds  for  schools. 
Noted    Feb.    10. 

<;n..  ThomnMvllle— Plans  belnK  prepared  by  C.  Frank  Gal- 
llher.  MontKomeiy.  Ala.,  for  5-story,  62xl00-ft.  store,  office  and 
Masonic  LodKO  building  for  W.  .1.  Upchurch  and  Homer 
Williams. 

Fin.,  De  linnil — De  Land  School  Trustees  contemplate  hold- 
inff  election  to  vote  on  $60,000  bonds  for  school  for  which 
plans  have  been  prep.ared  by  F.   M.  Miller,  De  Land. 

Fin.,  JnokMoiivllle — Plans  belns:  prepared  for  7  schools. 
William  n.  Itner.  flth  and  Locust  St.,  St.  Louis,  Mo.,  Arch. 

Fin.,  Tnniiin — Hillsboro  Hotel  Co.  contemplates  9-story 
addition  to  hotel.      Estimated  cost,   $225,000. 

\ln..  .Xtmore — Louisville  &  Nashville  R.R.  plans  depot. 
W.  H.  Courtenay,  Louisville,  Ky.,  Ch.  Ensr. 

I.n..  Gretnn — Citv  officials  plan  to  build  city  hall  and  audi- 
torium.    Estimated'cost,  $100,000. 

Tenn.,  ChnttnnooKn — Plans  prepared  for  5-story  hotel  for 
D.  B.  Glenn  of  the  Chattanoosa  Feed  Co. 

Tenn.,  CInrksvllle— New  bids  will  soon  be  received  for  pro- 
posed annex  to  high  school.  J.  V.  Gaddes,  Vincennes,  Ind., 
Arch. 

Ky.,  Dnnvllle — Plans  being  prepared  by  W.  S.  Van  Dalsen, 
Arch.,  Panville,  for  5-story  bank  and  office  building  for 
Samuel   Lyons,   W.   P.   Mclntyre  and   associates. 

Ky„  .\MhlHnd — Plans  prepared  for  addition  to  Ventura 
Hotel.     Estimated  cost,   $50,000. 

Ky.,  Dnnville — Plans  being  prepared  by  W.  S.  Van  Dalsen. 
Danville,  for  5-story  reinforced-concrete  building  for  Samuel 
Lyons  and  associates. 

Ky.,  Hopktnsvllle — First  Methodist  Congregation  will  build 
stone  church.     Estimated  cost,   $70,000. 

Ky.,  Lexineton — City  sold  $100,000  bonds.  $50,000  of  which 
Will  be  for  high  school  and  other  school   improvements. 

Kt.,  Louisville — Prelimlnarv  plans  being  prepared  by 
Loomis  &  Hartmann.  Arch.,  51  Tood  Bldg.,  for  club  house  for 
Louisville  Turngemeinde.  Estimated  cost,  $65,000.  P.  Hollen- 
back,   52S   West   Main   St..   Pres. 

Ohio,  Akron — City  will  build  new  city  hall  estimated  at 
$300,000   and  new  auditorium   armory  at   $1,000,000. 

Ohio.  Cnmden — Bids  will  be  received  until  noon.  Mar.  31, 
bv  G.  W,  Homsher,  Clk.  Bd.  of  Education,  for  2-story,  60x110- 
ft.  high  and  grade  school.  Estimated  cost.  $60,000.  E.  R. 
Thompson,  524  Belmont  Ave.,  Youngstown,  Arch.    Noted  Feb.  3. 

Ohio,  Dnyton — Holy  Rosary  Congregation  will  build  a 
church  on  Notre  Dame  Ave.,  north  of  Hart  St.  Estimated 
cost,   $85,000. 

Ohio,  Definnce — Bids  will  soon  he  received  for  office  and 
bank  building  for  Defiance  Home  Saving  and  Loan  Associa- 
tion. Estimated  cost,  $50,000.  George  B.  Rheinfrank,  Toledo, 
Arch.     Noted  Feb.  10. 

Ohio.  Eaton — City  retained  Richards,  McCarty  &  Bulford, 
Arch..  Columbus,  to  prepare  plans  for  3-story  courthouse  on 
Barren  and  Maine  St.  for  Board  of  County  Commissioners. 
Estimated   cost,   $250,000.     Noted   Nov.   25. 

Ohio,  Hanover — Bids  will  be  received  until  noon.  Mar.  20, 
bv  A.  D.  Jones.  Clk.  Bd.  of  Education,  for  high  school.  Wil- 
liam B.  Patton,  15%  South  Park  PI.,  Newark,  Arch. 

Ohio.  Oakwood — Plans  prepared  by  Dexter  &  McClure,  137 
South  Main   St.,   Dayton,  for  new  school. 

Ohio,  Orient — Bids  Will  soon  be  received  for  3-story  cottage 
at  Ohio  Custodian  Farm  for  Ohio  Board  of  Administration 
Estimated  cost,  $70,000.  Richards,  McCarty  &  Bulford,  Colum- 
bus, Arch. 

Ohio,  Sylvania — Prelim.inary  plans  being  prepared  by  M.  & 
M.  Stophlet,  Arch.,  606  Nasby  Bldg..  Toledo,  for  3-story  bank 
and  office  building  for  Farmers  and  Merchants  Bank.  Esti- 
mated  cost,   $45,000.     Noted  Jan.   27. 

Ohio,     WTieelersburg — Board     of     Education     contemplate 

building  new  school. 

Ohio,  Yonnffstown — Bids  will  be  received  about  Mar.  22  for 
6-Story.    48xl25-ft.    club   house   for   Swedish    Building   Associa- 


tion lOHlliiiiiled  c.iHt,  $50,000.  N.  I'.  Johnson,  226  West  Front 
St.,    I'res.      (i.    A.    lOilclsvard,    1005    MahoiiliiK    Hank    HIdK.,    Arch. 

Ohio.  '/.niieMvlllr — Citizens  will  vote  In  April  on  $165,000 
bonds  for  market   house  and  city  hull.     Noted  Dec.  30. 

Ind..  (inry — Hoard  of  lOducatlon  plann  to  build  new  school. 
lOstlmuted   cost.    1.150,000. 

Ind.,  I.nrnyeUr — City  will  build  modern  main  buildInK 
for    Home    Hospital. 

ind.,  I.rlinnon — Hlds  will  soon  be  received  for  2-stor> 
eentriil  towiishlii  hiKh  and  grade  school.  Layton  Allen,  401 
Lcimliard    IlldK.,    Indlnnaiiolls.   Ar<-h. 

Ind.,  Oaklniiilon  Citizens  of  Marlon  County  will  build 
tubciciilosis  hospll.il.  I'Istlinated  cost,  $80,000.  W.  R.  Russ. 
1105    Merchants    Hank    H1(1k.,    Indlanuiiolls,    Arch. 

Ind.,  Wnrnnw — Hlds  will  lio  received  ],y  Hoard  of  Educa- 
tion until  Mar.  23  for  2-story  grade  school.  Estimated  cost. 
$40,000.       Noted    Nov.    IK. 

MIoli.,  Adrinn  Plans  being  prepared  by  Osgood  &  Osgood 
for    4 -story    Masonic    Temple.       Kstlmated    cost,    $60,000. 

Mleh.,  Ann  Arlior  Hoard  of  Regents  of  Michigan  Univer- 
sity  voted   (111   $:,I\,()IU)   bonds   to  enlarge   Waterman    gymnasium 

Mioh.,  Ilnttif  Creek — City  will  build  :i-story  school  for  cen- 
ter of  city       I'Istlm.ited  cost,  about   $75,000. 

MIeh.,  Knut  I.nnidnic— (Olllcial ) — Michigan  Agricultural  Col- 
lege will  rebuild  entire  group  of  engineering  buildings  de- 
stroyed by  (Ire  with  loss  of  $240,000.  Frank  S.  Kedzle.  Act- 
ing   I'l-es. 

Mich.,  (;rnnd  RnpldM — Christian  Reformed  Congregation  will 
build  church  on  Neland  Ave.  J.  &  G.  Daverman,  64  Monroe 
St.,  Grand   Rapids,   Arch. 

MIeh.,  JnckHon — I'l.-ms  approved  by  City  Council  for  4-8tory 
flrei)roof  hospital.  Estimated  cost,  $150,000  Meyer  J.  Strum, 
Chicago,    111.,    Arch.      Noted    Mar.    2. 

MIeh..  I.nke  I.lnden — Plans  prep.ared  for  new  school  for 
Lake  Linden.     Estimated  cost,  $100,000. 

Mich.,  I.nnMlng — Masonic  Temple  Association  plans  to  en- 
large   present    temple    or   build    new    one. 

Mich.,  South  Haven — Citizens  contemplate  voting  on  $50,000 
bonds   for   city   hall   and   armory. 

III.,  .\uburn — Hlds  will  soon  be  received  for  2-story  high 
school  for  Hoard  of  Education.  Estimated  cost,  $40,000.  Deal 
&  Ginzel,  Lincoln,  Arch. 

III.,  Buckley — I'lans  being  prepared,  for  new  Luthern 
Church.     Estimated  cost,  about  $50,000.     Noted  Oct.   28. 

III.,  K\anNton — Plans  being  prepared  by  Wheelock  & 
Shank.  64  West  Randolph  St.,  Chicago,  for  2-story  building  for 
Old   People's   Home.      Estimated  cost.   $120,000. 

III.,  L.oda — Plans  being  prepared  for  new  German  Luthern 
Church.      Estimated   cost,    $40,000. 

III.,  Normal — Bids  will  bo  received  by  C.  L.  Capen,  Pres. 
State  Board  of  Education,  until  Mar.  21  for  women's  dormi- 
tory for  Illinois  State  Normal  University.  J.  B.  Dlbelka,  130 
North   5th  Ave.,   Chicago,   Arch. 

III..  Sullivan — Plans  being  prepared  by  Deal  &  Ginzel, 
Arch.,  Lincoln,  for  2-story  school  for  Board  of  Education.  Esti- 
mated  cost,   $50,000. 

Wis..  Madison — City  contemplates  holding  election  to  vote 
on   $100,000  bonds  for  city  hall  and   courthouse. 

Wis.,  Platteville — Plans  being  prepared  by  Van  Ryn  & 
De  Gelleke,  Arch.,  726  Caswell  Block,  Milwaukee,  for  L-shaped, 
107. 9x128. 9-ft.  reinforced-concrete  building  for  State  Normal 
School.  Estimated  cost,  $70,000.  William  Kittle,  Secy.  Bd. 
of  Normal   Regents,   Madison,   will   soon    receive   bids. 

Wis.,  Rhinelander — Plans  being  prepared  by  H.  T.  Liebert, 
Arch.,  Wausau,  for  4-story,  50xl40-ft.  hotel  and  store  build- 
ing for  Rhinelander  Advancement  Association.  Estimated 
cost,    $75,000.      E.    O.    Barstow,    Secy.      Noted    Mar.    9. 

Wis.,  Stevens  Point — Plans  being  prepared  by  Carl  Bark- 
hausen.  Arch.,  408  Iron  Blk.,  Milwaukee,  for  2-story,  56x155- 
ft.  addition  to  hotel  for  F.  W.  Andrae.  Estimated  cost, 
$75,000. 

lon-a,  Ft.  Dodge — Plans  being  prepared  by  E.  O.  Damon,  Jr., 
for  county  home  for  Webster  County.  Estimated  cost,  $50,000. 
J.    L.    Hanrahan,   Audr.      Noted    Feb.    3. 

loYva,  Galva — (Official) — Bids  will  be  received  until  2  p.m., 
Apr.  11,  by  I.  E.  Baumgardner,  Pres.  School  Bd.,  for  school. 
Estimated  cost,   $45,000.     Noted  Feb.  17. 

Iowa,  Irwin — Plans  being  prepared  by  W.  F.  Gernandt, 
Arch.,  437-39  Keeline  Bldg.,  Omaha,  for  2-story  brick  and 
stone  high  and  grade  school.  Estimated  cost,  $40,000.  Peter 
Steenhausen,   Secy. 

Iowa,  Sioux  City — Plans  being  prepared  by  F.  E.  Colby. 
Arch.,  519  Davidson  Bldg.,  for  office  building  at  7th  and 
Pierce  St.,  for  William  Gordon.     Estimated  cost,  $45,000. 

Minn.,  Austin — Southern  Minnesota  University  plans  to 
construct  new  building.      Estimated  cost,   $40,000. 

Minn.,  Wadena — Bids  will  be  received  until  7:30  p.m..  Mar. 
27,  for  additions  and  alterations  to  St.  Anns  High  School.  E. 
J.  Donohue,   660   Gilfillan   Blk.,   St.   Paul.   Arch. 

Kan.,  Topeka- — (Official) — Bids  will  be  received  about  Apr. 
2  for  librarv  for  Masonic  Grand  Lodge.  Estimated  cost,  $100,- 
000.     A.  K.  Wilson,  Secy.     Noted  Mar.  2. 

Neb.,  Fremont — Plans  being  prepared  for  new  hotel  block 
on  Eno  Hotel  site.     Estimated  cost,   $200,000. 

Neb.,  Hastings — Plans  prepared  for  6-story  addition  to 
Clarke   Hotel   for  Citizens   Hotel   Co.      Estimated   cost,   $60,000. 

Neb.,  Omaha — Press  reports  state  Omaha  Athletic  Club 
plans  8-story  club  house.  Estimated  cost,  $650,000.  W.  A. 
Frazier,  W.  O.  W.  Bldg.,  interested. 

S.  D.,  Custer — City  will  build  tuberculosis  sanitarium. 
Estimated  cost,   $100,000.     J.  L.  Stewart,  Spearfish,  interested. 

N,  D.,  Jamestown — Plans  being  prepared  by  J.  A.  Shannon. 
Arch.,  Devils  Lake,  for  Masonic  Temple  for  Masonic  orders 
of  Jamestown.      Estimated   cost,    $40,000. 
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Mont.,  Butte — Election  will  be  held  Apr.  1  to  vote  on 
$75,000  bonds  for  school  in  Madi.son  District. 

Mont.,  MiM.soiila — N.  P.  Henefteial  Association  plans  to  con- 
struct 4-story  hospital  at  Missoula.  H.  B.  Smith,  I'res.,  I5d. 
of  Oir. 

Mo.,  .loplln — Plans  beins  prepared  by  T.  W.  William.son, 
Arch.,  for  high  school  for  Cherokee  County.  Estimated  cost, 
$55,000. 

Mo.,  St.  LouIh — Plans  bein^j  prepared  by  Guy  C.  Mariner, 
u-ch..    Chemical    BUlg.,    for    buildinf?   for    University    Club.   607 


Ark.,  Morllton — Plans  bein^  prepared  bv  James  II.  Bliss. 
Arch.,  Bliss,   for  new  school. 

.\rk.,  IMne  lllulV— City  will  construct  50xl54-ft.  library. 
Estimated   co.st,    $50,000. 

Tex.,  Kl  I'aHo — Plans  being-  prepared  bv  Hubbel  &  Greene. 
Dallas,  for  cathedral  at  Upson  Ave.  and  .Santa  Ff  St.  for  Scot- 
tish  Rite    Masons. 

Tex.,  Lakevlew — Citizens  will  soon  vote  on  bond  issue  for 
constructing'    modern    school. 

Tex.,  I'uriN — Citizens  will  vote  .Apr.  4  on  $40,000  bonds  for 
schoolhouse  and   $10,000   bonds   for  sewage-disposal   plant. 

Tex.,  Wichita  Falls — Bids  will  be  received  about  Mav  4  for 
courthouse  for  Wichita  County.  Estimated  cost,  $225,000.  M. 
P.  Kelly,  County  Clk.     Noted  Dec.  9. 

Okla.,  .\ri1more — .James  R.  Sharp,  Dallas.  Tex.,  promoting 
construction  of  hotel  at  Ardmore.     Estimated  cost,  $75,000. 

Okla.,  Oklahoma — W.  T.  Hale  plans  10-story  office  building 
at  Main  and  Harvey  St. 

Okla.,  Oklahoma — Kansas  Oitv  T.ife  Insurance  Co.,  Kansas 
City,   Mo.,   plans   office   l)uilding  at   Oklahoma. 

Okla.,  Shannee — IMoneer  Telephone  and  Telegraph  Co. 
plans  expenditure  of  $100,000  for  2-story  office  and  exchange 
building. 

Idaho,  Nampa — City  authorized  $58,000  bonds  for  high 
scliool. 

Wa.sli.,  Colfax — Plans  will  be  prepared  by  Beezer  Bros., 
Arch.,  Northern  Hank  Bldg.,  for  4-story  hospital  for  Sisters  of 
St.  Theresa.     Estimated  cost.  $150,000. 

AVash.,  Taooma — Bids  will  be  received  by  Board  of  Educa- 
tion until  Mar.  22  for  reinforced-concrete  gymnasium  for 
Stadium  High  School.     Estimated  cost.  $75,000.     Noted  Oct.   14. 

Calif.,  GraHN  Valley — Bids  will  be  received  by  Board  of 
Library  Trustees  until  Mar.  18  for  Carnegie  library.  William 
Mooser,   Nevada    Rank    Bldg.,   San   Francisco,   Arch. 

Calif..  Redwood  City — Plans  being  prepared  by  W.  H. 
Toepke,  Arch..  San  Mateo,  for  jail. 

Ont.,  London — City  Council  passed  bv-law  providing  for 
bond  issue   of  $165,000   for  school.     S.   Baker,   City  Clk. 

Ont.,  Renfrew — Election  will  be  held  Mar.  27  to  vote  on 
raising  $125,000  foi-  Collegiate  Institute  building.  .1.  A. 
Devenny,   Town    Clk. 

Man,,  St,  Bonifaee — Citizens  defeated  by-law  providing  for 
$85,000    for    addition    to    Provencher    School.       Noted    Feb.    3. 

Bld.s   In   and   Contracts   .\warded 

Mass.,  BoNton — Blackall,  Clapp  &  Whiltemore,  Arch.,  20 
Beacon  St.,  awarded  contract  for  45xlG8-ft.  theater  to  H.\YNES 
CONSTRUCTION  CO.,   40   Court  St.      Estimated   cost,   $60,000. 

N.  Y.,  New  York — (Borough'  of  Manhattan)  —  (Official)  — 
Contract  for  5-story.  40xl00-ft.  studio  building  at  163-5  West 
57th  St.  for  L.  H.  Chalif.  7  West  42d  St.,  awarded  to  MURPHY 
CONSTRUCTION  CO..  50  Church  St..  New  York.    Noted  Nov.  25. 

!V.  J.,  Rayonne — New  York  Telephone  Co.  awarded  contract 
for  new  exchange  building  on  Broadway  and  29th  St.  to  E.  E. 
PAUL.  CO. 

iV.  J.,  MorriNtown — Contract  for  new  high  school  awarded 
to  P.  P.  KENNY  CO.,  New  York,  at  $167,446. 

Penn.,  Bala — St.  Matthias  Church  a-varded  contract  for 
parochial  school  to  WILLIAM  .1.  McSHANE,  417  South  13th 
St.,    Philadelphia.      Estimated    cost,    $50,000.      Noted    Feb.    24. 

Penn.,  Chester — Estate  of  .Mfred  Deshong  awarded  contract 
for  1-story,  50x90-ft.  memorial  art  gallery  to  FRANK  N. 
GOBLE,  1  East  42d  St..  New  York,  N.  Y.  Estimated  cost. 
$80,000. 

Penn.,  Greenonstle — School  Board  awarded  contract  for 
new  school  to  J.VCOB  SHANK,  Greencastle.  M.  I.  Kast,  Com- 
monwealth Trust  Bldg.,  Harrisburg,  Arch.     Noted  Oct.   28. 

Penn.,  Lancaster — Contract  for  2-story  high  school  awarded 
to  HERMAN  WOHLS.ON,  Woolworth  Bldg.,  New  York,  N.  Y. 
Estimated  cost.  $160,000.  C.  E.  Uban,  Woolworth  Bldg..  Arch. 
Noted  Mar.  9. 

Penn.,  Scranton — Contract  for  altering  theater  and  store 
building  for  Hippodrome  Amusement  Co.  awarded  to  BREIO 
BROS..  316  Washington  Ave.,  Scranton.  Estimated  cost, 
$70,000.     Noted  Jan.   13. 

Va.,  Charlottesville — Contract  for  bank  building  for  Peoples 
National  Bank  awarded  to  KING  LUMBER  CO.  Estimated 
cost,  $125,000. 

\V.  Va.,  Charleston — St.  Francis  Hospital  awarded  contract 
for  3-storv  addition  to  hospital  to  W.  A.  ABBOTT  and  .1.  L. 
ABBOTT,   Charleston.     Estimated   cost,   $50,000.     Noted  Jan.   6. 

IV.  C,  Gastonia — First  National  Bank  awarded  contract  for 
7-story.  32xlOO-ft.  office  and  bank  building  to  TR.WERS- 
WOOD  CO.,  Charlotte.     Estimated  cost,  $100,000.    Noted  Feb.  10. 

N.  C  Sallshurr — First  M.  E.  Church  South  awarded  con- 
tract for  85xl40-ft.  building  to  A.  R.  LAZENBY.  Salisbury. 
Estimated  cost,  $50,000. 

S.  C,  Ridfre  SpriDKH — (Official) — Contract  for  2-story  school 
awarded  to  E.  L.  CROOKS,  Ridge  Springs.     George  Preacher, 

Arch.     Noted  Mar.   2. 


Fla.,  Sealtreexe — (fjflicial) — -Contract  for  3-story  grammar 
and  high  school  for  Hoard  of  Public  Instruction  awarded  to  C. 
T.  DAWKINS.  Jacksonville,  at  $43,000.  Mark  &  Sheftall,  Clark 
Hldg.,   Jacksonville.   Arch.      Noted    Feb.    10. 

liU.,  Mew  Orleans — Contract  for  lodge  building  for  Benevo- 
lent Knights  of  America  of  Louisiana  awarded  to  C.  MURPHY 
CONSTRUCTION   CO.,   New   Orleans.      Estimated   cost,    $125,000. 

Ohio,  ColumliuH — Hroadwav  Co.  awarded  contract  for  11- 
story,  59xl86-ft.  Seneca  Hotel  to  S.  D.  PEACOCK  &  SON,  Cin- 
cinnati.    Noted   Feb.   17. 

Ind.,  Braxll — Contract  for  2-8tory  high  school  awarded  to 
WILLIA.M   URBAN.    Brazil,   at  $57,143.     Noted  Jan.   27. 

Ind.,  Terre  Haute — Contract  for  2-8tory  McLean  grade 
school  will  be  awarded  about  Mar.  20.  Estimated  cost,  $115.- 
000.      Herbert   W.   Foltz,    Indianapolis.   Arch.      Noted   Dec.    16. 

III.,  Roekford — (Official) — Contract  for  courthouse  and  jail 
awarded  to  C.  E.  CARSO.W  139  West  Clark  St.,  Chicago.  Esti- 
mated cost,  $150,925.     Noted   Feb.  17. 

Wis..  Kau  Claire — -L-ake  Street  M.  E.  Church  awarded  con- 
tract for  72xll6-ft.  edifice  to  WISCONSIN  CONSTRUCTION 
CO.,   Chippewa    Falls. 

Wis..  Green  Bay — Contract  for  addition  to  St.  Vincents 
Hospital  awarded  to  JOSEPH  N.  FULLER,  Green  Bay.  Esti- 
mated cost.  $50,000.  Helmle  &  Ilelmie,  805  Fergus  Bldg., 
Springfield,    Arch.      Noted    Dec.   9. 

Wis.,,,  Madison — Contract  for  6-story  building  awarded  to 
FERRO    CO.VCRKTE    CONSTRUCTION    CO.,    Cincinnati,    Ohio, 

at   $160,000. 

Wis.,    Oshkosh — J.    P.    Cullen    Construction  Co..    Janesville. 

at    $69,S50,    submitted    lowest    bid    on    general  contract    for    3- 

story.    40x200-ft,    addition    to    Oshkosh    State  Normal    School. 
Noted  Feb.  10. 

Iowa,  Oakland — (Official) — Contract  for  State  Tuberculosis 
Hospital  awarded  to  THEODORE  .STARK  &  CO.,  Cedar  Rapids. 

at  $59,600.'    Noted   Mar.   2. 

Minn.,  .Vpiileton — Contract  for  2-storv  high  school  for 
Board  of  Education  awarded  to  MADSEN  BROS..  736-7  Ply- 
mouth  Hldg.,  Appleton.     Estimated  cost,  $40,464.     Noted  Mar.   2. 

Minn.,  Dnluth — Contract  for  sheet-metal  work  on  Two  Har- 
bors School  awarded  to  KRIEGER-LAMAR  CO.,  and  general 
contract    awarded    to   L.    J.    KLIPPE.V.    at    $47,000. 

Minn.,  Dnluth — Low  bidders  for  Morgan  Park  School  were: 
Lounsberry  &  McLeod.  at  $88,670;  Frees  &  McLeod,  $91,084; 
Hugh    Fawcett.   $93,577.      Noted    Dec.    9. 

Neb.,  Omaha — Contract  for  terra  cotta  and  concrete  theater 
awarded  to  GOLDBERG  BROS.  Estimated  cost,  $60,000.  Grant 
Parsons,  600  Barker  Bldg.,  Arch. 

Tex..  Abilene — Citv  Council  awarded  contract  for  new 
school   to  J.   M.   BISHOP.     Noted  Feb.   3. 

Tex.,  Pari* — Low  bidders  for  new  school  on  Graham  St. 
were:  T.  T.  Reddick,  Ft.  Smith,  at  $44,206;  Walter  White, 
$45,641. 

Tex.,  Terrell — Contract  for  building  on  North  Catherine  St. 
for  Knights  of  Pythias  awarded  to  FRANK  HOPKINS,  Terrell. 

Colo.,  Denver — Contract  for  4-story  children's  hospital 
awarded  to  PETER  MORRISON.  Estimated  cost,  $150,000. 
Noted   Dec.    16. 

Ariz.,  Safford — (Official) — Contract  for  2-story.  60x82-ft. 
courthouse   awarded    to   LUTGERDING   &    EGAN.    Phoenix,   at 

$40,400.     Noted  Mar.  2. 

Calif.,  OranKe — Contract  for  Brea  School  awarded  to  HAR- 
VEY GARBER.  Orange,  at  $44,888.  Jeffrey  &  Schaefer,  1201 
Van  Nu.vs  Hldg.,   Los  Angeles.  Arch. 

Calif..  San  Bernardino — All  bids  received  Jan.  31  for  brick 
hospital  rejected.  Lyman  Farwell,  616  Story  Bldg.,  Los 
-Angeles,    Arch.      Noted   Jan.    27. 


The  Sanitary  Knurineering  Co.,  Charlotte,  N.  C,  has  just 
been  incorporated  with  capital  stock  of  $50,000  and  a  paid-in 
capital  of  $10,000.  the  incorporators  being  W.  E.  Thomas  as 
Gen.  Mgr..  and  others.  The  company  exi)ects  to  specialize  in 
residential  and  institutional  sewage-disposal  i)lants  and  also 
to  build  sewage-disposal  systems  for  municipalities.  It  also 
expects  to  contract  for  reinforced-concrete  work  and  to  sup- 
ply sewer  pipe,  drainage  tile  and  septic  tanks. 

The    Dnluth    Plant    of    the    T'niversal    Portland    Cement    Co. 

began  operations  Feb.  15.  Mill  No.  7.  as  it  is  called,  has  four 
kilns  150  ft.  long,  with  a  daily  capacity  of  4.000  bbl.  As  in 
the  case  of  other  Universal  mills,  blast  furnace  sl.ag  and 
limestone  are  the  raw  materials.  The  plant  adjoins  th.at  of 
the  Minnesota  Steel  Co.,  which  supi)lies  the  slag,  and  the 
limestone  comes  from  Calcite.  Mich.  The  17  buildings  are  of 
reinforctd-concrete  construction  or  of  steel  fiame  with  cur- 
tain walls  of  concrete  blocks.  Floors  and  roofs  are  also  of 
concrete.  The  storage  tanks.  27  in  number  are  of  circular 
concrete  design.  The  plant  employs  between  300  and  400  men, 
for  whose  accommodation  and  also  the  employees  of  the  Min- 
nesota Steel  Co.  an  industrial  town,  called  Morg.Tn  Park,  h,as 
been  built  near  the  i)lant.  All  the  houses,  streets,  alleys,  side- 
walks, curbs  and  gutters  in  the  town  are  of  concrete.  There 
are  approximately  400  residences,  including  apartments  and 
dweling  houses  of  such  diversity  of  design  thjit  there  is  no 
suggestion  of  the  monotonous  uniformity  usually  prevailing 
in  industrial  towns. 

The  Rodd  Co.  has  recently  been  incorporated  in  Penn- 
sylv.inia.  It  has  been  appointed  General  Agents  of  The  Ohio 
Wood  Preserving  Co.,  Pittsburgh  Wood  Preserving  Co.  and 
Michigan  Wood  Preserving  Co.,  of  Pittsburgh.  Penn.  .Also 
General  Agents  for  The  Compressed  Wood  Preserving  Co..  of 
Cincinnati,  Ohio.  These  comp.anies  manufacture  creosoted 
lumber,  ties  and  wood  blocks  in  large  quantities.  The  Rodd 
Co.  will  also  handle  other  special  plant  and  engineering 
equipment.  Thomas  Rodd,  .Jr..  Pres.  and  Treas.,  Ernest  S. 
Park,  Vice-prea.  and  Sec.  Its  offices  are  1401-2  Commonwealth 
Bldg..    Pittsburgh.    Penn. 
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Hills  rrcolvi'.l  until  Apr.  (!,  ll'lil. 

Miami  River  Bridges 

Mliinil.   Fill. 

Scal.Ml  l.lil.i  win  l.i>  ifoolvoil  liy  Mr.  \V. 
H.  Jloorc.  City  Clork  o£  Miami,  Flm  lilii. 
lip  to  7:30  p.iii.,  April  sixth,  aiiiT  I'on 
publicly  oponcil,  for  the  construction  of 
the  i)li>r.«i  iind  relnforcpd  concrete  por- 
tions, and  for  the  erection  of  double-leaf 
bascule  spiin.s  for  two  bridges  over  the 
Miami  River  in  Miami,  Flmlda.  and  for 
the  constructl<m  of  two  temporary 
Ijrldges.  Contracts  already  have  been 
let  for  the  manufacture  and  delivery  of 
the  superstructure,  structural  steel  work 
and  machinery.  With  the  exception  of 
the  bascule  spans,  both  bridges  are  of 
concrete  and  relnfoiccd  concreti'.  The 
principal  quantities  are  ajiproximalMy  as 
follows: 
Concrete   (Twelfth  .street  Hridne) 

-'.TOO  cu.yds. 
"  (Avenue    I  >.    Hridne) 

2,100  cu.vds. 
Kelnfoi-i-iiic  .Slerl    (l.'tli   St.   Br.) 

ilO.OOO  jiounds 
(Avi'.    n.   Kr.) 

Sd.DOO   ixiinids 
Structiii:il  Steel   (l-'th  St.  Br.) 

.'iliO.OOO  pounds 
(Ave.  D.  Br.) 

420,000  pounds 

A  bid  will  be  received  for  the  construc- 
tion of  a  temporary  bridge  at  Twelfth 
Street  and  a  bid  will  be  received  for  the 
construction  of  a  temporary  bridge  at 
Avenue  G.  The  two  temporary  bridges 
are  of  timber  construction. 

The  work  will  be  let  tinder  four  con- 
tracts to  one  or  more  contractors.  Con- 
tract No.  2  will  provide  for  constructing 
the  temporary  bridge  at  Twelfth  Street; 
Contract  No.  3  will  provide  for  con- 
structing temporary  bridge  at  Avenue  G; 
Contract  No.  4  W'ill  prov'ide  for  con- 
structing concrete  work  and  erection  of 
the  steel  work  at  Twelfth  Street:  Con- 
tract No.  5  will  provide  for  the  con- 
struction of  the  concrete  bridge  and 
erection  of  the  steel  work  at  Avenue  D. 

Plans  and  specifications  are  on  file  with 
the  City  Clerk  of  Miami,  or  can  be  se- 
cured by  applying  to  Harrington,  How- 
ard &  Ash,  Consulting  Engineer.  1012 
Baltimore  Avenue,  Kansas  City,  Missouri, 
upon  payment  of  $1.5.00,  of  which  .|10.00 
will  be  returned  when  the  plans  and 
specifications  are  returned  in  good  order. 
No   alternate   plans  will  be   considered. 

The  contractor  will  be  paid  in  cash  on 
monthly  estimates  amounting  to  Ninety 
per  Cent.  (90%)  of  the  work  done.  All 
proposals  or  bids  must  be  accompanied 
by  a  certified  check  drawn  on  some  re- 
sponsible bank  or  trust  company,  pay- 
able to  W.  B.  Moore,  City  Clerk,  Miami, 
for  a  sum  not  less  than  Ten  per  Cent. 
(lOSf)  of  the  ag,gregate  of  the  proposal. 
The  successful  bidder  will  be  required 
to  furnish  a  performance  bond  equal  to 
the  contract  price.  The  right  is  reserved 
to  reject  any  and  all  bids  and  to  waive 
informalities. 

HARRINGTON,    HO^VARD   &   ASH, 
Consulting   Engineers,   Kansas   City,   Mo. 


PROPOSALS  FOR  DREDGING — U.  S. 
Engineer  Office.  508  Federal  Bldg.,  Chi- 
cago, 111. — Sealed  proposals  will  be  re- 
ceived here  until  10  a.m..  April  1.  1916, 
and  then  opened,  for  Dredging  in  Chicago 
River.  111.  Further  information  on  ap- 
plication. 


Hlds   rfcelv.cl   uiilll   Mar.   2S,   I'.ilC. 

State  Highway  Work 

Notice  to  Contractors:  State  of  .New 
York,  OlUco  of  tlio  State  Commission  of 
Highways,  Albany,  N.  Y. — l^ursuant  to 
the  provisions  of  Chaider  30,  I.,aw:i  of 
lilOit,  as  amended  by  Chapt.T  fi4fi,  Laws  of 
liHl,  and  Chapter  SO,  Laws  of  1913,  scaled 
liroposals  will  be  received  by  the  unilii- 
slgned  at  the  olllcc  of  the  St.ite  Comuiln- 
slon  of  Highways,  55  Lancaster  .Street, 
Albany,  N.  Y.,  at  1  o'clock  P.M.  on  Tuew- 
day,  March  28th,  191fi,  for  furnishing  and 
delivering  bituminous  materials  "A,"  "T" 
and  cold  j)atch  asphaltic  emulsion  In  the 
different  counties  comprising  Divisions 
Nos.  1,  2,  3,  4,  5,  6,  7,  8  and  9,  Bituminous 
Material  Contracts  Nos.  1  to  25,  inclusive. 
Tables  and  specifications  showing  the 
approximate  quantities  may  be  seen  and 
obtained  at  the  office  of  the  Commission 
in  Albany,  N.  Y.  The  special  attention  of 
bidders  is  called  to  the  fact  that  separate 
proposals  will  be  received  for  each  Di- 
vision for  furnishing  and  delivering  bit- 
uminous materials  "A,"  "T"  and  cold 
patch  asphaltic  emulsion  as  designated 
in  detail  by  Divisions  on  tables  prepared 
for   that   purpose. 

Each  proposal  must  be  accompanied  by 
a  draft  or  certified  check  issued  by  a  Na- 
tional or  State  Bank  in  good  credit  with- 
in the  State  and  payable  at  sight  to  the 
order  of  the  State  Commission  of  High- 
ways, for  an  amount  equal  to  at  least  5 
per  centum  of  the  amount  of  the  pro- 
posal which  such  draft  or  check  accom- 
panies. This  draft  or  check  will  be  held 
by  the  Commission  until  the  contract  is 
executed,  and  the  bond  is  filed. 

The  successful  bidder  on  each  proposal 
will  be  required  to  give  a  bond  for  50 
per  centum  of  the  amount  of  the  con- 
tract, such  bond  to  be  executed  by  a 
Surety  Company  to  be  approved  by  the 
Commission.  The  bond  is  for  the  pur- 
pose of  insuring  the  delivering  of  the 
bituminous  material  as  called  for  by  the 
Commission. 

The  right  is  reserved  to  reject  any  or 
all  bids.  EDWIN  DUFFEY, 

I.  J.  MORRIS,  Commissioner. 

Secretary. 


Bids  received  until  Mar.  2.'?,  191S. 

Motor  Driven  Flushers 

Ottawa,   Ontario. 

Sealed  tenders  addressed  to  the  Chair- 
man and  Members  of  the  Board  of  Con- 
trol will  be  received  by  the  Secretary  of 
the  Board  of  Control,  City  Hall,  Ottawa, 
up  to  4  p.m.,  Tuesday,  March  2Sth,  1916, 
endorsed  "Tender  for  Two  Motor-Driven 
Flushers." 

Any  tender  received  after  the  above- 
stated   time  will   be   declared   informal. 

Specifications  and  full  particulars  may 
be  obtained  on  application  to  t"he  City 
Engineer's   Office,   City  Hall,   Ottawa. 

The    Corporation    does    not    bind    itself 
to  accept   the   lowest   or  any   tender. 
F.  C.  ASKWITH, 
Acting  City   Engineer. 

Ottawa,   March   7th,   1916. 


Bids  received    until    .Mar.  ."iO,   191 «. 

Sewage  Treatment  Plant 

Lakewood,  Ohio. 

.Sealed  propoHuls  will  be  received  ;il 
the  office  of  the  Director  of  I'uhllc 
Works,  City  Hall,  Lakewood,  Ohio,  until 
twelve  o'clock  noon.  Central  .Standard 
time,  on  the  thirtieth  day  of  March,  1916. 
and  then  publicly  opened  and  read,  for 
the  construction  of  a  Sewage  Treatment 
I'lant. 

The  worl^  to  be  done  Includes  the  con- 
struction of  concrete  screen  and  grit 
chambers,  concrete  sedimentation  tanks, 
concrete  channels,  sludge  drying  beds. 
Industrial  equipment,  screen  house,  pump 
house  and  ijumping  equipment,  dikes,  and 
all   ai)purtenances. 

Kills  will  be  made  upon  the  work  as  a 
whole,  and  must  be  made  In  accordance 
with  the  plans  and  specifications  on  file 
in  the  office  of  the  Director  of  Public 
Works. 

Copies  of  the  i)lans,  i>roposal,  forms, 
specifications  and  form  of  bonds  and 
contract  can  be  .seen  at  the  ofilce  of  the 
City  Engineer,  City  Hall,  Lakewood, 
Ohio,  or  at  the  office  of  the  Consulting 
Engineer,  R.  Winthrop  Pratt,  Hippo- 
drome Building,  Cleveland,  Ohio;  or  may 
be  obtained  by  prospective  bidders  upon 
depositing  Twenty  ($20.00)  Dollars, 
which  sum  will  be  refunded  on  return  of 
the  plans  and  specifications  within  ten 
(10)  days  after  the  contract  has  been 
awarded,  if  same  are  in  good  condition 
when  returned.  Extra  copies  of  the 
specifications  may  be  obtained  from  the 
City  Engineer  or  the  Consulting  Engi- 
neer upon  payment  of  Two  ($2.00)  Dol- 
lars for  each  copy,  which  sum  will  be 
refimded  if  returned  copies  are  in  good 
condition. 

Each  proposal  sh.all  contain  the  full 
name  of  every  ])erson,  firm  or  corpora- 
tion interested  in  the  same  and  shall  be 
accompanied  liy  a  certified  check  for  ten 
(10)  per  cent,  of  the  amount  of  proposal 
or  by  a  bond  for  the  same  amount,  with 
surety  or  sureties  satisfactory  to  the 
Director  of  Public  Works. 

The  contract  bond  will  be  for  fifty  (50) 
per  cent,   of  the  amount  of  the   contract. 

Bidders  may  submit  alternate  pro- 
posals for  constructing  sedimentation 
tanks  in  accordance  with  their  own  de- 
signs, and  such  proposals  must  be  ac- 
companied by  a  statement  explaining 
the  theory  of  design  and  reasons  to  show 
that  such  tanks  would  be  as  efficient  as 
thosec  ailed  for  by  the  plans  prepared 
by  the  City  of  Lakewood.  Bids  on  alter- 
nate designs  of  tanks  must  be  on  the  unit 
price  basis  for  all  materials  entering 
into  the  construction  of  such  tanks. 

The  City  reserves  the  right  to  reject 
any  or  all  bids,  waive  any  informalities 
in  the  bids  received,  and  to  accept  any 
bid  which  it  deems  most  favorable  to 
the  City  of  Lakewood,  Ohio. 

THE   CITY  OF   LAKEWOOD,   OHIO. 
By  N.    C.   COTABISH, 
Director  of  Public  Works. 


U.  S.  ENGINEER  OFFICE,  337  Federal 
Building,  Detroit.  Mich. — Sealed  pro- 
posals for  dredging  ship  channel  in  Lake 
St.  Clair,  Mich.,  wil]  be  received  at  this 
office  until  12  M.,  March  24,  1916,  and 
then  opened.     Information  on  application. 
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RAILWAYS — STF.AM  AND  KLKCTKIC 
PropoNed    Work 

Maine— Surveys  made  by  Ft.  Fairfleld  Board  of  Trade, 
Ft.  Fairfield,  for  railway  from  Ft.  Fairflfld  to  I.imestoiie, 
about  12  mi.  Board  also  plans  to  survey  for  line  from  l^ime- 
stone   to  Van   Buren,   via   Caswell   and   Hamlin,   22   mi. 

Connecticut — Litchfield  County  Co.  plans  to  construct  rail- 
way between  Torrington  and  Waterbury,  Conn.,  via  Litch- 
field, Bantam,  Morris  and  Watertown,  22  mi.  A.  J.  Patton 
Co.,   Waterbury,   interested. 

New  Vork — Albany  Southern  R.R.  plans  to  extend  line  from 
Valatie  to  Chatham,  N.  Y.  James  E.  Hewes,  Albany,  Gen. 
Mgr. 

New  York — International  Railway  Co.,  Buffalo,  plans  to 
extend  line  from  upper  Grand  Island  Ferry  on  Niagara  River 
to  wharf  of  Wick  wire  Steel  Co.,  I14  ml.  N.  H.  Brown,  Buffalo, 
Supt.    Buffalo    Division. 

New  York — New  York  State  Ry.  applied  to  City  Council 
for  franchise  to  construct  new  track  through  Oak  St.  from 
Farmer  to  Roby  St.,  Syracuse.  B.  E.  Tildon,  Syracuse,  Gen. 
Mgr. 

New  York — Surveys  made  by  Youngsville  &  .lamestown 
Trolley  Co..  Jamestown,  for  line  from  Sugar  Grove,  I'enn., 
to  Jamestown.     R.  L.  Davis,  interested. 

Penn.sylvHniii — Movement  is  being  agitated  to  construct 
railway  from  Doylestown  to  Boyertown,  I'enn.,  via  Perkasie, 
Trumbauersville  and  Pennsburg.  Perkasie  Board  of  Trade, 
interested. 

I'ennNylvania — J3essemer  &  Lake  Eiie  R.R.  plans  to  con- 
struct new  yards  at  Greenville,  Penn.  H.  T.  Porter,  (Sreen- 
ville,  Ch.  Engr. 

Pennsylvania — Chestnut  Ridge  R.R.,  Palmorton,  plans  to 
extend  line  from  Kunkletown  to  Strpudsburg,  J'enn.  C.  R. 
Funk,   I'alnierton,    Supt.    and   Engr. 

Penn.sylvania — Cornwall  &  Lebanon  R.R.  plans  to  double- 
track  line  from  Lawn  to  Bellaire,  Penn.  A.  D.  Smith,  Lebanon, 
Pres. 

Penn.sylvania — Board  of  Directors  of  Harrisburg  Railways 
Co.  authorized  following  improvements:  Double  track  in 
State  St.  from  18th  to  20th  St.,  2d  St.  from  Seneca  to  Schuyl- 
kill St.,  Secons  St.  from  Walnut  to  State  St.,  South  Cameron 
St.  from  Market  to  Kittatinny  St.  and  800-ft.  in  I'enbrook  Bo- 
rough.    Frank  B.   Musser,  Harrisburg,  Pres.   and  (Jen.  Mgr. 

Pennsylvania — Northwestern  Electric  Service  Co.,  Erie, 
has  taken  over  Northwestern  Pennsylvania  Ry.  and  plans  to 
construct  extension  aV)<)ut  3 ',4  mi.  long  to  connect  present 
northern  and  middle  divisions  of  railway  near  Cambridge 
Springs. 

Maryland — Maryland  Electric  Ry.  applied  to  City  Council, 
Baltimore,  for  franchise  to  construct  extension  to  Guilford. 
T.  C.  Cherry,  Annapolis,  Gen.  Mgr. 

AVcst  Virginia — Kanawha  Traction  and  Electric  Co.,  Park- 
ersburg,  plans  to  construct  street  railway  in  Belpre.  P.  J'. 
Crafts,   Parkersburg,   Gen.  Mgr. 

West  Virginia — Surveys  being  made  by  Vii'ginian  Ry.  for 
railwa.v  from  Bluefleld,  W.  Va.,  to  Shelby,  Ky.,  to  connect 
with  Chesapeake  &  Ohio  R.R.,  63  mi.  H.  Pernstrom,  Norfolk, 
Va.,   Ch.   Engr.      Noted   Nov.   25. 

North  Carf>Iina — Press  reports  state  Chambers  of  Commerce 
of  Rocky  Mount,  Nashville  and  Spring  Hope  are  interested  in 
project  to  have  Atlantic  Coast  Line  R.R.  build  line  from  .Spring 
Hope  branch  line  into  Raleigh.  J.  E.  Willoughby,  Wilmington, 
N.   C,   Ch.   Engr. 

North  Carolina — Greensboro,  Northern  &  Atlantic  R.R.  plans 
to  construct  line  from  Durham  west  via  Chapel  Hill,  Swep- 
sonville,  Graham  and  Burlington  to  Greensboro,  N.  C.  M.  W. 
Thompson,   Greensboro,    Secy. 

Georgia — Chattahoochee  Valley  R.R.  will  extend  line  from 
West  Point  to  join  line  of  Central  of  Georgia  Ry.  at  .Smith's 
Station,  Opelika.     George  H.  Lanier,  West  Point,  Pres. 

GeorKia — Macon  Railway  and  Light  Co.,  Macon,  applied  to 
City  Council  for  permission  to  relocate  its  tracks  in  South 
Macon.      L.    S.    Boggs,    Macon,    Gen.    Mgr. 

GeoFKia — Seaboard  Air  Line  Ry.  plans  to  construct  line 
from  Monroe  northwest  to  Loganville,  Ga.  W.  D.  Faucette, 
Savannah,    Ch.    Engr. 

Tennessee — Nashville,  Chattanooga  &  St.  Louis  Ry.,  Nash- 
ville, secured  right-of-way  for  line  between  Chattanooga  and 
Alton    Park,   Tenn.      H.   McDonald,   Nashville,    Ch.    Engr. 

Kentucky — Preliminary  surveys  being  made  by  Newport 
&  Alexandria  Interurban  Railway  Co.,  recently  incorporated, 
for  line  from  Newport  to  Alexandria,  10  mi.  G.  D.  Miller, 
Huntington,  W.  Va.,  interested.     Noted  Mar.  9. 

Ohio — Baltimore  &  Ohio  Railroad  Co.,  Baltimore,  plans  to 
construct  line  in  New  Straitsville,  Ohio.  F.  L.  Stuart,  Bal- 
timore,  Md.,    Ch.    Engr. 

Ohio — Election  will  be  held  Apr.  25  in  Cincinnati  to  vote 
on  $6,000,000  bonds  for  rapid  transit  railway  system.  Frank 
Krug,    City    Engr. 


Ohio — F.  Sanders,  City  Traction  Comr.,  applied  to  City 
Council,  Cleveland,  for  franchise  to  extend  line  of  Cleveland 
Railway  Co.  on  West  2.'')th  St.,  1  Vi  mi.  on  I'earl  Rd.  George  L. 
Radcliffe,   Cleveland,  Gen.   Mgr. 

Ohio — Lake  Erie  &  Western  R.R.  contemplates  expenditure 
of  $1.')0,000  for  enlarging  its  yards  at  Lima.  J.  K.  Connor, 
Indianapolis,  Ind.,  Ch.  iCngr. 

Indiana — Press  reports  state  contract  will  soon  be  awarded 
by  Pennsylvania  R.R.  for  new  line  from  Ben  Davis  to  Frank- 
fort, 41  mi.  Estimated  cost.  $4,000,000.  Alexander  C.  Shand, 
Philadelphia,   Penn.,   Ch.    Engr.      Noted    Feb.   24. 

Illinois — Election  will  be  held  Apr.  4  in  Quincy  to  vote  on 
$75.(10(1  bonds  for  belt  line  railway  and  river  terminal,  includ- 
ing concrete  sea  walls,   etc.      F.   L.   Hancock,  City  Engr. 

Wisconsin — Minneapolis,  St.  Paul  &  Sault  Ste.  Marie  Ry., 
Minneapolis,  Minn.,  plans  to  construct  railway  between  Re- 
serve and  Mellen,  Wis.  C.  N.  Kalk,  Minneapolis,  Minn.,  Ch. 
Engr. 

Wisconsin — Press  reports  state  Wisconsin  &  Northern  R.R. 
plans  to  extend  line  from  Shawano  southward  to  Black  Creek, 
Wis.     W.  Gambler,  Oshkosh,  Ch.  Engr. 

Iowa — Omaha  &  Iowa  .Short  Line  R.R.,  terminating  at 
Treynor.  Iowa,  purchased  by  Lana  Construction  Co.,  Council 
Bluffs,   which  plans  to  extend  same  to  Des  Moines. 

Minnesota — Electric  Short  Line  Ry..  Minneapolis,  plans  to 
extend  line  from  Hutchinson  through  Thorp  and  Clara  City 
to  Dawson,   75   mi.      De  Koven   Hunter,   Minneapolis,   Gen.   Mgr. 

Minnesota — Great  Northern  Ry.  plans  to  enlarge  its  .yards 
near  Midway  and  increase  its  trackage  in  factory  district.  A. 
H.  Hogeland,  St.  Paul,   Ch.   Engr. 

Minnesota — Duluth,  Huron  &  Southern  Railway  Co.  plans 
to  construct  line  from  Duluth,  Minn.,  to  Wahpeton,  N.  D.,  and 
Huron,  S.  D.  Chicago,  Milwaukee  &  St.  I'aul  Railway  Co. 
back  of  project.     F.  W.   Henderson,   .St.  Paul,   I'res. 

Minnesota — St.    Paul    City    Railway    Co.    will    e.xpend  about 

$1,360,000    for    improvements    in    St.    Paul    during    year.  Work 

includes  5  mi.  of  douljle-tracking,  extension   of  lines  on  Snell- 

ing  Ave.   to  Cleveland   Ave.,    1    mi.,   and   enlargement  of  Snell- 
ing  shops.     C.  H.  itinker,  St.  Paul,  Supt. 

Kansas — Arkansas  Valley  Interurban  Railway  Co.,  Wichita, 
plans  to  extend  its  lines  on  10  streets  of  city.  Charles  D. 
Bell,   Wichita,   Ch.   Engr. 

Kansas  —  Oklahoma  Interstate  Railway  Co.,  Oklahoma, 
plans  to  construct  railway  from  Columbus,  Kan.,  to  Miami, 
Okla.     J.  R.   Rose,   Oklahoma,   Pres. 

Nebraska — See  item  under  "Light,  Heat  and  Power,"  Scotts 
Bluff. 

Arkansas — Argenta  Terminal  Co..  Little  Rock,  recently  in- 
corporated with  $42,000  capital  stock,  will  construct  belt  line 
in  Argenta,  2%  mi.  Company  plans  to  complete  line  began  bv 
Little  Rock  &  Argenta  Ry.  A.  C.  Butterworth,  C.  C.  Kava- 
naugh   and   associates.   Little   Rock,    incorporators. 

Arkausa.s — Missouri-Pacific  Iron  Mountain  Ry.  plans  to  re- 
build line  between  Ft  Smith  and  Little  Rock.  164  mi.  Esti- 
mated cost,  $1,000,000.     E.  A.  Hadley,  St.  Louis,  Mo.,  Ch.  Engr. 

Texas — R.  W.  Fisher.  Austin,  interested  in  project  to  con- 
struct railway  between  Lometa  and  Fredericksburg,  Tex., 
75   mi. 

Texas — C.  C.  Goodman.  Kansas  City  Mo.,  interested  in  pro- 
ject to  construct  interurban  railway  l)etween  Victoria  and 
Austin,    Tex. 

Texas — Surveys  made  for  railway  to  be  built  from  San 
Antonio  west  to  Castroville.  northwest  via  Bandera  and 
Medina  to  Rock  .Springs,  north  to  Sonora.  Tex.,  about  175  mi., 
for  San  Antonio  &  Northwestern  Ry.  A.  A.  Luther,  San  Anto- 
nio, interested. 

Texas — C.  O.  Moser,  Dallas,  and  associates,  interested  in 
constructing  interurban  electric  railway  between  Marlin  and 
Waco,   35   mi. 

Colorado — Colorado  Eastern  Railroad  Co.,  Denver,  applied 
to  City  Council  for  franchise  to  construct  railway  from  23d 
St.  viaduct  to  eastern  limits  of  city  and  county.  W.  J.  Mur- 
ray,  Denver,   Pres. 

Colorado — Surveys  being  made  by  San  Pedro,  Los  .\ngeles 
&  Salt  I..ake  R.R.  for  lino  into  ITintah  Basin,  Denver,  Colo.  A. 
Maguire,    Los    Angeles,    Calif.,    Ch.    Engr. 

I'tah — Contract  will  soon  be  awarded  by  Union  Pacific  R.R. 
for  secord  track  line  from  Emerv  to  Yasatch,  Utah,  15  mi. 
Estimated  cost,  $2,000,000.  R.  L.  Huntley,  Omaha,  Neb.,  Ch. 
Engr. 

Washlnn^on — Wynooche  Timber  Co.,  Hoquiam,  plans  to 
construct  6  mi.  logging  railway.  Frank  H.  Lamb,  Hoquiam, 
interested. 

California — Martinez  &  Concord  Interurban  Railway  Co.. 
recently  incorporated  to  construct  railway  from  M.-irtinez  to 
Concord,  Calif.,  applied  to  State  Railroad  Commission  for 
certificate  of  public  convenience  and  necessity  and  authority 
to  issue  securities  to  pay  cost  of  constructing  first  unit  of 
line,  which  will  start  from  M.artinez  and  run  to  connection 
with  Atchison,  Topeka  &  Santa  Fe  Rv.,  3.3  mi.  Estimated 
cost  of  first  unit,  $S3,241.  F.  F.  Peterson,  Berkeley,  interested. 
Noted  Jan.   6  and  Feb.   10. 
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t'allfitrnln — ("Ity  t'nuiii'll  kiuhIihI  fniiicIilHo  to  Sim  DIcko 
Electric  Uiillwiiy  <"o,,  San  IUcko,  I(i  cxtcnil  lino  on  UiilviTHlty 
Avu.  from  l''ali'Mii)iit  to  I'^uclld  Avo.  Wllllain  (Mnytoii,  Sail 
DlfKO.    Vlci'-I'rcH.   anil   tii-n.   Mkt.      Noted    IH'C.    !l   mid    Kol>.    10. 

Oiitiirlo  Jolii'tto  &  hiikc  Muunan  Itallwuy  Co.,  Ottawa, 
plaiiH   111   ■oiiHtriii-t   about   at)   ml.   new   line. 

MniiKuIra — PlaiiB    IxdnK    coriMWlered    by    Hoard    of    Control, 
W'liinliM'K,    for    Bovenil    ni>w    wtroet    cur    lint 
«."ltv   I'lli. 


a.    J.    Itniwn, 


llllla 


III   nnil   ('i>ii4rii<-<M    Aniirilnl 


IVnnMylviiiilii  ("oiitiiu-l  for  .•xti'iidliiK  Indian  &  Onibrln 
branch  of  rciiiiHy Ivaiila  It.H.  from  Colvcr  to  Nanty-(!lo  on 
CreHMon  \-  Clcarllfld  DlvlHlon,  about  11!  ml.,  awurdiul  to  AN- 
DIOllSON  HUOS..  Altoonu.  Alexander  C.  Shniid,  rhiladeliihia, 
Ch.    l';nKr. 

Ohio  I'oiitrai't  for  ccmHt  nictliiK  Akron  Xt  YomiKHtown  lly. 
I>itw<v'ii  .XUroii  and  YmuiK.ilown.  r.l)  ml.  awaidcil  l<>  II.  1). 
McCl'TCIll'ION  \-  CO.,  Shannon  UUIk-.  I'lt tHbuiKli.  rmn.  IOhII- 
inatc<l  cost.   j:<.0()0,t)00. 

I«n\n — Chlcano  i*i  North  WoHtern  lly.  awarded  contract 
for  KiiidlnK  for  Hecond  track  between  Cedar  ItapldH  and 
Hevcrlv,  ;i  ml.,  to  WIllTK  «.■  DIIFKY,  Milwaukee,  WIh.  W.  H. 
KInley,   Chicago,   ill.,   Ch.    lOiiRr.     Noted   Mar.   Hi. 

lown — Des  MolncM  Cttv  Uv.  awarded  contract  for  reoon- 
8tructln>!:  all  tracks  In  West  Des  Moines  busincSH  district, 
also  oonstructliiK  new  loop  on  2nd,  !lth.  Walnut  and  I.ocusl 
St.  to  NORTH  AMKUTCAN  CONSTRUCTION  CO.,  ChlcaKO, 
111.  Estimated  cost,  $120,000.  10.  C..  Smith,  Des  Moines, 
I'res. 

ArkiiiiMiiN — Contract  for  constructing  Cotter,  Rush  &  Min- 
eral licit  R.R.  from  Cotter  to  Rush  Creek,  via  Crii)plo  Creek, 
Hall  Mountain  and  Clabler  Creek,  14  ml.,  awarded  to  lUTRKE 
EROS.  CONSTRUCTION  CO.,  Ft.  Smith.  Estimated  cost,  $300,- 
000.  H.  Gallup  and  E.  J.  Loop,  interested.  Noted  Jan.  20 
and    Mar.    2. 

Culm — Contract  for  Lawson  Aerial  Tramway,  6  mi.,  for 
Matahainbre  Copper  Mine  near  Santa  Lucia,  awarded  to 
AMRURSEN  CO.,   61  Rroadway,  New  York,  N.  Y. 

LIGHT,    HIC.VT    AND    POWKR 
PropoHed    Work 

Maine,  Riimford — Plans  beinp:  prepared  for  3-story,  60x150- 
ft.   power  station   for  Rumford   Falls  Power  Co. 

Maine,  .Snnforil- — Committee,  consisting  of  Edward  H. 
Emery,  A.  K.  Garnsey  and  C.  E.  Vallely.  investigating  cost  of 
gas  lighting  plant. 

Vt.,  Vletorv — Essex  Storage  Electric  Co.,  St.  Johnsbury, 
recently  incorporated  with  $200,000  capital  stock,  contemplates 
storage"  reservoir  on  Vict<>i>-  Hogs  and  develop  power  along 
Moose  River.  Companv  also  plans  dam  at  Victory  to  furnish 
electricity  in  St.  Johnsbury  and  nearby  towns.  Estimated  cost, 
$135,000.  "  Theodore  W.  Chase.  Passumpsi,  and  Charles  C. 
Braley,  St.  Johnsbury,  incorporators. 

MaNM.,  Mt.  Tom — Easthampton  Gas  Co.  plans  to  construct 
two  3-phase  transmission  -  lines  from  plant  at  Mt.  Tom  to 
Easthampton.     John  N.  Lyman,  Supt. 

Ma.«i!<.,  Newburjport — Plans  being  prepared  for  power  sta- 
tion of  Merrimac  River  for  Newburyport  Gas  and  Electric 
Co.  Estimated  cost,  $200,000.  H.  S.  KimT^all,  111  Devonshire 
St.,   Boston,    Engr.     Noted   Dec.   23. 

Mass.,  Palmer — Central  Electric  Co.,  Palmer,  plans  to  ex- 
tend  its  transmission  lines  to  Hampden.     H.   M.  Parsons,   Mgr. 

N.  Y.,  Ellenburg — Ellenburg  Light  &  Water  Co.,  Ellenburg, 
recently  incorporated  with  $35,000  capital  stock,  has  acquired 
water  rights  on  Big  Chazy  River,  about  5  mi.  east  of  Ellen- 
burg Depot,  to  develop  hvdro-electric  plant.  Company  also 
plans  to  take  over  plant  in  Ellenburg  Depot  and  extend  trans- 
mission lines  S  mi.     Norman  P.  White,   Ellenburg,  Pres. 

N.  Y.,  titiea — New  York  Central  R.R.  plans  to  construct 
electric-light  plant  in  rtica.  G.  W.  Kittredge,  New  York,  Ch. 
Engr.,  lines  east  of  Buffalo. 

N.  J.,  Freehold — Plans  being  considered  by  Monmouth 
Light  Co.  for  extending  its  lighting  system. 

N.  J.,  Summit — Commonwealth  Water  and  Light  Co.,  Sum- 
mit, plans  to  improve  its  plant.  F.  C.  Kimball,  Summit,  Secy, 
and   Gen.   Mgr. 

\V.  Va.,  .Speneer — R.  G.  Wieland,  Audubon,  Iowa,  purchased 
plant  and  holdings  of  Robey  Electric  Co.,  Spencer,  and  will 
expend   about    $15,000    for    improving    and    enlarging    same. 

N.  C,  Marshall — Plans  being  considered  by  Capitola  Man- 
ufacturing Co.  to  construct  hydro-electric  plant  to  develop 
1,200-hp. 

N.  C,  Zebulon — Bids  will  be  received  about  May  1  for 
electric-light  plant.  Estimated  cost,  $8,000.  E.  C.  Daniel, 
Mayor.     Noted  Mar.  16. 

Ga.,  Cordele — Plans  being  prepared  by  C.  F.  Wagner,  City 
Engr..  for  electric-light  plant.  Estimated  cost.  $50,000.  J. 
N.   King,  Chn.   Electric  Light  Com.  of  City  Council. 

Ga.,  Metter — Election  will  be  held  Mar.  30  to  vote  on  $8,500 
bonds  for   electric-light  plant.     Noted   Nov.   25. 

Fla.,  De  Funiak  Springs — Election  will  be  held  Apr.  4  to 
vote  on  $5,000  bonds  for  addition  to  electric-light  plant. 

La.,  Minden — Minden  Electric  Light  and  Power  Co.,  Min- 
den,  plans  to  improve  and  extend  its  transmission  system. 

Tenn.,  Livingston — Livingston  Light  and  Power  Co.  leased 
Crawford  Mills  Falls  for  hvdro-electric  development  and  will 
furnish    commercial    service.      S.   H.   Bowers,   Livingston,    Pres. 

Ky.,  Louisville — State  Legislature  appropriated  $20,000  for 
new  heating  system  in  Kentucky  School  for  Blind,  1867  Frank- 
fort Ave. 

Ky.,  Mayfield — W.  A.  Calhoun,  Consult.  Engr.,  Paducah,  re- 
tained as  engineer  for  gas  plant  which  party  of  Cincinnati 
capitalists  plans  to   establish   at   Mayfield. 

Ky.,  Prestonburg — Prestonburg  Electric  Light  Co.  plans  to 
improve    plant. 


Ohio,  Ml.  Ornb— Cltlzi'nH  voted  $4,000  l.ondH  for  el.ctrlc- 
llMllllllK     NVHiem, 

«lhl<i,  Sprlimlleld  —  Sprlngneld  Light,  Ileal  and  Power  Co. 
plaiiM   ,'iildltlon    to   i>lant. 

Iiid.,  Miiiifle  I'laiiH  being  conMlilered  by  Muncle  Electric 
Light  Co.,  Miiiule,  for  IC  ml.  of  trunHinlHHloii  llncH.  Thoniuii  F. 
IOiikIImIi.    Gi-n.    Mgr. 

Mich.,  rharlevolx'  -Municipal  lOIectrIc  Light  and  Water 
Works  1  lepartnii'iit  con teinplateH  coiiHtructlng  1  ml.  of  23,000- 
volt  IraiiHiiilsHlon  line  for  auxiliary  to  municipal  electric 
plant.       A.    J.     ilainlltoii,    Supt, 

MIeli.,  i.iMvell  I'rcHH  n-ports  state  Hoard  of  Electric  Light 
ConimiHslonerH  will  leconHtriirt  approximately  7  ml.  traiiH- 
mlHslon   lines  and   rewires  power  iKiUHe.      I''.  J.   .McMahon,  Supt. 

MIeh.,  lliiveiiiiM — Ravenna  Iniproveinen t  AsHoclatlon  plans 
to  org.inlzi'  compjiny  to  construct  hydro-eleclrlc  plant  on 
rlvir    near    Ravenna. 

III.,  Kasl  SI.  I^oiiIn — Rids  will  soon  be  received  by  Hoard 
of  I'Miicatlon  for  electrlc-powor  i)lant  to  furnish  electricity  for 
new    iind    (dd    high    school    and    Horac<-    Mann    School. 

111.,  4iiileHburK — 'lalesburg  Railway,  Light  and  Power  Co. 
ciinlemplatc'H  i-xpcndllure  of  $22.'>.000  for  Improving  Its  plant. 
U.-ilpb    Carl.y,    Supt. 

III.,  .liK-kNonvllIe — Election  will  be  held  Apr.  18  to  vote  on 
$10(1,(1(10  blinds  for  lini)rovlng  electric-light  plant  and  water 
syslini.      !■;.    M.    Henderson,    City    Engr. 

111.,  White  Hall — City  i)lans  to  call  election  to  vote  on  prop- 
osition to  install  municipal  electrlc-llght  plant. 

WIn„  I/ii  CrnNNe — Wisconsin-Minnesota  T>lght  and  Power 
Co.,  La  Crosse,  granted  i)ermission  by  State  Railroad  Corn- 
mission  to  issue  $15,000  bonds  for  improving  and  extending 
plant  and  s.vstem. 

Wis,,  Shawano — Rids  will  be  received  until  7:30  p.m.,  Mar. 
28,  by  Electric  Light  and  Water-Works  Commission  for  con- 
crete dam  and  hydro-electric  power  plant  on  Wolf  River. 
Noted  Nov.   18. 

Wis.,  Spooner — City  retained  Gardner  S.  Williams,  134 
South  La  Salle  .St.,  Chicago,  111.,  as  consulting  engineer  In  con- 
nection   with    hydro-electric   power    plant    project. 

lotvn,  Meehnnlesvllle — Plans  being  considered  for  electric- 
light   pliint   in   Mech.anicsville. 

Knn.,  Itnrnes — Citizens  plan  to  construct  power  distribution 
system  to  furnish  city  with  light. 

Knn„  Denlson — City  Council  plans  to  Install  municipal 
electric-light   plant   in  Denlson. 

Kan.,  F:illnn'ood — Citizens  voted  $7,242  bonds  for  improving 
electric-light   plant. 

Kan.,  Dlghton — See  item  under  "Water-Works." 

Knn.,  Pratt — Election  will  be  held  Apr.  4  to  vote  on  $23,- 
000   bonds   for   improving  municipal   eiectric-light   plant. 

Neb.,  Seotts  lilulV — Wilkinson  &  Vandees,  Denver,  Colo., 
purchased  plant  and  holdings  of  Cross  <fe  Roberts  Electric 
Light  Co.  and  will  expend  about  $50,000  for  improving  same. 
Companv  also  plans  to  construct  electric  railway  from  Seotts 
Bluff  to  Gering. 

Neb.,  Trenton — City  plans  to  call  election  to  vote  on  propo- 
sition to  install  municipal  electric-light  plant  in  Trenton. 

N.  D.,  Cayuga — Press  reports  state  electric-light  plant  will 
be  installed  in  Cayuga. 

N.  D.,  Ellendale — Plans  being  considered  by  Ellendale 
Electric  Co.,   Ellendale,   for   transmission   line  to  Frederick. 

Mont.,  Helena — Montana  Power  Co..  Helena,  plans  to  con- 
struct Holier  power  plant  and  dam  about  31  mi.  from  Helena. 
Estimated  cost  between  $3,000,000  and  $5,000,000.  P.  M.  Kerr. 
Gen.  Mgr. 

Ark.,  Argenta — Little  Rock  Gas  and  Fuel  Co.,  Little  Rock, 
plans  to  extend  gas  mains  from  Argenta  to  Baring  Cross.  W. 
F.    Booth.   Mgr. 

Ark.,  Ft.  Smith — Clear  Creek  Gas  and  Fuel  Co.  will  extend 
gas  mains  from  Ft.  Smith  to  Conway  thence  to  Little  Rock 
and  Memphis.  Franchise  granted  company  for  extending 
mains  to  Conway. 

Tex.,  Helton — Texas  Power  and  Light  Co.,   Dallas,  plans  to 

reconstruct  municipal  light  plant. 

Tex.,  Cooper — Cooper  Electric  Co.,  Cooper,  plans  to  con- 
struct transmission  lines  to  Klondike  and  Enloe,  about  5  mi. 
each.     E.  D.  Broadhead,  Secy,  and  Mgr. 

Tex.,  Forney — Terrell  Electric  Light  Co.,  Terrell,  plans  to 
construct  transmission  line  from  Forney  to  Terrell  and  Kauf- 
man.    M.  A.  Joy,  Pres. 

Tex.,  Gnnter — Gunter  Power  and  Light  Co.  plans  to  install 
electric-light   plant   in   Gunter. 

Tex.,  Longview — Plans  being  considered  by  Longview  Ice 
and  Light  Co..  Longview.  for  high  tension  transmission  line, 
23  mi.  long,  connecting  Longview  and  Marshall  plants.  W.  B. 
McNaughton,    Mgr. 

Tex.,  Rio  Grande — C.  Valle  &  Bros.,  Rio  Grande,  interested 
in   project   to   install  electric-light   plant   in   Rio   Grande. 

Okla.,  Ft.  Cobb — Plans  being  considered  for  municipal  elec- 
tric-light  plant   in   Ft.   Cobb. 

Okla.,  Foss — Press  reports  state  Electric  Light  Commis- 
sioners plan  to  improve  electric  transmission  system.  H.  D. 
Cobb,   Supt. 

Okla.,  Stroud — Benham  Engineering  Co.,  Oklahoma,  re- 
tained by  citv  to  investigate  and  prepare  report  on  lighting 
system  a"nd   water-works.     Estimated   cost,   $20,000. 

N.  M.,  Carlsbad — Public  Utilities  Co.  contemplates  expend- 
iture of  $10,000   for   improving  light  and   power  plant. 

Utah,  Provo — City  plans  to  install  electric-light  and  power 
plant.      George   C.    Swan,    City   Engr. 
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Ore.,  C'apco — California — Orpgon  Power  Co..  Medford,  plans 
to  complete  its  power  project  on  Klamath  River  at  Ca;)CO, 
improve  its  I'rospect  plant  and  extend  its  transmission  lines 
to  mininK  and  timber  districts.  H.  C.  Stoddard,  Medford,  Uiv. 
Supt. 

ni<lM   In  and   Contractn   Awarded 

Penn.,  Allentiinn — Contract  for  electrical  woik  in  Mosser 
.School   awarded   to  AIACON,   JK.,   CO.,   Allentown,  at   $8,785. 

I'enn.,  (tuakertown — Contract  for  electrical  work  in  new 
building  bcinn  constructed  for  Victor  Box  Manufacturing  Co. 
awarded  to  IINITKI)  EMOCTRICAI.,  CON.STIiL'CTlON  CO., 
Philadelphia,  at  $10,000.  Kern  Uodge,  I'hiladelphia,  Enjjr.-in- 
Charge. 

-N'.  J.,  Knyonne — (Official) — TURNER  CON.STRUCTION  CO., 
Ill  Broadway,  New  York,  N.  Y.,  awarded  contract  for  power 
house  at  Bayonne  for  Vacuum  Oil  Co.  10.  B.  Van  Leuvan, 
Engr. 

VVlH.,  Apitleton — Contract  for  hydro-electric  power  house 
for  Wisconsin  Traction,  Light,  Heat  and  Power  Co.,  Appleton, 
awarded  to  WOHDEN-ALLEN  CO.,  208  South  La  Salle  St., 
Chicago,    111. 

Iowa.  Woodward — Contract  for  heating  plant  at  State 
Epileptic  Colony  awarded  by  State  Board  of  Control  to 
URBAUER-ATWOOD  CO.,    St.   Louis,    Mo. 

S.  D.,  Lake  Norden — See  item  under  "Water-Works." 

nRintiKS 

Proposed  Work 

Mass..  Holyoke — Plans  prepared  for  steel  bridge  at  foot  of 
Water  St.     Estimated  cost,  $20,000.     T.  J.  McCarthy,  Engr. 

R.  I.,  WoonMocket — City  will  extend  bridge  on  Mill  St. 
Estimated  cost,  $5,972.     F.  H.  Mills,  City  Engr. 

IV.  Y.,  Watertown — Bids  will  be  received  by  E.  W.  Sayles, 
City  Engr.,  until  Mar.  31  for  reinforced-concrete  bridge  across 
Black  River.     Estimated  cost,  $25,000.     Noted  Feb.  24. 

l>enii.,  Phllndelphia — .\ccording  to  press  reports  plans  have 
been  prepared  for  l,n70-ft.  bridge  across  Delaware  River 
between  Philadelphia,  Penn.,  and  Camden,  N.  J.  Estimated 
cost.  $20,000,000.  Walter  W.  Sharpley,  Philadelphia,  Arch,  and 
Engr. 

Penn.,  'W^est  Chester — County  Commissioners  contemplate 
constructing  a  number  of   bridges   this  spring. 

Penn.,  'Wilkes-narre — City  Commissioners  contemplate  con- 
necting with  overhead  viaduct  Hanover  Township  with  city 
at    Franklin    Junction. 

Va.,  Lexington — Bids  will  be  received  by  Commissioners  of 
Rockbridge  County  until  noon,  Apr.  3,  for  concrete  bridge  over 
Colliers  Creel<.     Childrey  Co.,  Richmond,   Engr. 

W.  Va.,  Hinton — Bids  will  be  received  until  Mar.  30  for 
100-ft.  steel  bridge.     J.  M.  Carden,  Clk.,  County  Court. 

W.  Va.,  Sumnier.sville — Nicholas  County  Commissioners 
contemplate    constructing    2    bridges.      Estimated    cost,    $6,000. 

N.  C,  Golds»boro — County  Commissioners  granted  permis- 
sion to  Virginia  Lumber  and  Box  Co.  for  railroad  bridge 
over  Neuse  River. 

Ala.,  Birmingham — City  contemplates  constructing  viaduct 
at  9th  Ave.   and   20th  St.     Julian   Kendrick,   City   Engr. 

Ala.,  Montgomery — Plans  being  prepared  for  viaduct  over 
railroad  tracks  at  12th  St.     C.  E.  Washburn,  City  Engr. 

MiK.<t.,  Pnsvagoula — .Jackson  County  will  vote  May  2  on 
$85,000  bond  issue  for  bridge  across  Pascagoula  River.  Noted 
Mar.  2. 

Tenn.,  Clarksville — Montgomery  County  contemplates  2 
bridges   across    Cumberland    River.      Estimated    cost,    $400,000. 

Tenn.,  Memphis — Plans  for  Hindman  Perry  Rd.  bridge  will 
be    revised   by   County   Commissioners   and   new    bids   received. 

Ky.,  Hazard — Bids  will  be  received  by  B.  P.  Combes,  Clk. 
County  Fiscal  Court,  until  Apr.  4,  for  2  steel  bridges,  one  over 
North  Fork  of  Kentucky  River  at  mouth  of  Leatherwood 
Creek,  the  other  over  (Middle  Fork  of  Kentucky  River  at  or 
near  Buckhorn. 

Ohio,  Canton — Cherokee  County  Commissioners  contem- 
plate   constructing    2    bridges.      Estimated    cost,    $8,000. 

Ohio,  Canton — Plans  approved  for  bridges  and  culverts 
on   Alliance-Lexington    Rd. 

Ohio,  Ciuelnnnti — Bids  will  be  received  by  Board  of  County 
Commissionirs  until  noon,  Apr.  14,  for  completion  of  forfeited 
contract  of  J.  J.  Foley,  for  bridge  and  culverts  on  Cameron  Rd. 
from  Hunt  Ave.  to  Hamilton  Pike  In  Springfield  Township. 
Albert  Roinhardt,  Clk  of  Comrs. 

Ohio,  Cievelnnd — Plans  being  prepared  for  bridge  across 
Kingsbury  Run  at  Broadway  and  East  34th  St.  Robert  Hoff- 
man,  City  Engr. 

Oliio,  Lorain — Bids  will  be  received  by  P.  E.  Ellenberger, 
Clk.  County  Court,  until  Mar.  29  for  protection  cribbing  on 
east  side  of  Erie  Ave.  Bridge   in   Black   River  Township. 

Ohio,  Steul>enviiie — Bids  will  be  received  by  Commissioners 
of  Jefferson  County  until  Apr.  11  for  reinforced-concrete 
bridge  over  Ooo.-^e  Run  on  East  Springfield  and  Amsterdam 
State  Aid   Ud.     .John  L.  Means,  County  Audr. 

Ind.,  Bedford — Bids  will  be  received  about  May  1  for  6  steel 
and   reinforced-concrete   bridges.     W.   L.   Sisson,   County   Surv. 

Ind.,  Indianapolis — Plans  prepared  for  new  approach  to  30th 
St.   bridge  at   Riverside   Park.      B.   J.   T.   Jeup,  City   Engr. 

ind.,  Marion — County  Commissioners  contemplate  concrete 
bridge  in  place  of  wooden  one  at  3d  St.,  Marion. 

Ind.,  Terre  Haute — Bids  will  be  received  about  Apr.  1  for 
reinforced-concrete  bridge  in  Fayette  Township.  H.  C.  Ander- 
son, County  Surv. 


MIeh.,  Shelioygan — State  will  rebuild  Spooner  Bridge  across 

.Sheboygan   River. 

WIn.,  (ireen  Hay — City  will  construct  bascule  bridge  on 
Main  St.  over  Fox  Itlver.  Estimated  cost,  $200,000.  A.  Brauns, 
City  Engr. 

Iowa,  Dakotali — (Official) — Bids  will  be  received  by  J.  G. 
Devine,  County  Audr.,  until  2  p.m.,  Apr.  5,  for  completion  of 
bridge.      H.    .\.    Legreid,    (bounty    Engr. 

Iowa,  Humboidt — (Offlcial) — Bids  will  be  received  by  County 
.\uditor  until  Apr.  5  for  12  steel  and  concrete  bridges.  H.  H. 
Legreid,  County   Engr.     Noted   Feb.    10. 

Minn.,  Mora — Bids  will  be  received  by  A.  C.  Sander,  County 
Audr.,  until  Apr.  4   tor  State  Bridge  No.   1885. 

Kan.,  Coiieordla ' — ■  (Ofilcial)  —  Bids  will  be  received  by 
George  C.  Guilbert,  County  Clk.,  until  no<in,  Apr.  6,  for  bridge 
work   estimatetl    to    cost   $15,000.      Noted    Feb.    10. 

Kan.,  Council  firove — Plans  being  prepared  for  steel  and 
reinforced-concrete  bridge  over  I'ark  Creek  near  Skiddy. 

Kan..  (;reat  Bend — Press  reports  state  Barton  County  will 
rebuild   bridge  across  Blood  Creek. 

Kan.,  Olathe — Bids  will  be  received  until  Apr.  4  for  5 
bridges.     George  Pike  Co.,  Engr. 

Mo.,  Chiiilcothe — Livingston  County  Commissioners  contem- 
plate constructing  20  bridges.     Estimated  cost,  $30,000. 

Mo.,  Richmond — Commissioners  of  Ray  County  contemplate 
four   bridges.      Estimated   cost,   $8,000.      F.   Smith,   County    Clk. 

Ark.,  Kureka  SprlngH — Carroll  County  Commissioners  con- 
template  constructing   3    bridges.      Estimated   cost,    $35,000. 

Tex.,  Amarilio — Amarillo  &  North  Plains  Ry.  contemplates 
1.200-ft.  bridge  across  Canadian  River.  W.  L.  Carwile,  1334 
Busch   Bldg.,    Dallas,   interested. 

Tex.,  Burnet — Citizens  of  Burnet  County  will  vote  on  bond 
issue    for    bridge. 

Tex.,  Marshnil — (Ofl^icial) — Bids  will  be  received  until  2 
p.m.,  Apr.  10,  by  H.  O.  Wilson.  Mayor,  for  reinforced-concrete 
viaduct  over  tracks  of  Texas  &  Pacific  Railway.  T.  E.  Hilliard, 
City  Engr.     Noted  Dec.  18.      (See  adv.) 

Tex.,  VelaNco — Houston  &  Brazos  Valley  Ry.,  Houston, 
proposes  issuing  $100,000  bonds  for  bridge  over  Brazos  River 
between  Velasco  and  Freeport. 

N.  M.,  RoNwell — Bids  will  be  received  by  County  Commis- 
sioners until  .\pr.  3  for  pile  bridge  across  Pecos  River.  H.  W. 
Vauchelet,    Kngr.      Noted   Jan.    27. 

Ariz.,  Hoilirook — County  will  construct  9  bridges  from  1 
to  4  spans  each.  Estimated  cost,  $63,000.  C.  E.  Perkins, 
County  Engr.     Noted  Jan.   20. 

Calif.,  Trinidad — Board  of  Supervisors  of  Humboldt  County 
contemplates  concrete  bridge  across  Little  River  near  Trini- 
dad.    Arthur  J.  Logan,   Eureka,   County  Surv. 

Bids    In    and    Contracts   Awarded 

Mass.,  West  Roxbury — (Boston  post  office) — Contract  for 
foot  bridge  awarded  to  CHARLES  J.  JACOBS  CO.,  107  Terrace 
St.,  Roxbury,  at  $5,173. 

Mass.,  AVorcester — (Official) — Contract  for  6  span,  85-ft. 
concrete  bridge  across  Lake  Quinsigamond  on  main  highway 
between  Worcester  and  Boston,  awarded  to  C.  W.  BLAKES- 
LEE  &  SONS  CO.,  New  Haven,  Conn.,  at  $213,304.  F.  A.  Mc- 
Clure,    City   Engr.      Noted   Mar.    9. 

Conn.,  IVcw  London — Contract  for  abutments  and  piers  for 
bridge  across  Thames  River  for  New  York,  New  Haven  & 
Hartford  R.R.  awarded  to  HOLBROOK,  CABOT  &  ROLLINS 
CORPORATION,  52  Vanderbilt  Ave.,  New  York,  N.  Y.  Noted 
Jan.   29  and  Feb.   17. 

N.  Y.,  Honeoye  Fall.s — Contract  for  concrete  bridge  acro.ss 
Honeoye  Creek  awarded  to  JAMES  LEARY  CONSTRUCTION 
CO.,  Rochester,  at  $4,746.     Noted  Mar.   16. 

Penn.,  Corry — Contract  for  truss  bridge,  100-ft.  span, 
awarded  to  CORRY  BRIDGE  AND  SUPPLY  CO.,  Corry.  Esti- 
mated  cost,   $5,000.     T.   C.   Frame,   Engr. 

Tenn.,  Hiilsboro — Contract  for  bridge  across  Bradley's 
Creek,  at  Hiilsboro.  awarded  to  NASHVILLE-TENNESSEE 
BRIDGE  CO.     Not<-d  Feb.   10. 

Ohio.  Tiflln — (Official) — Contract  for  bridge  awarded  to 
CHARLES  DENNIS,  at  $5,864.  J.  I.  Oberlander,  Surv.  Noted 
Feb.   10. 

Ind.,  Decatur — (Offlcial) — Contract  for  bridges  and  ap- 
proaches awarded  to  BURKE  CONSTRUCTION  CO.,  Newcastle, 
Ind.     T.  H.  Baltzell,  County  Audr.     Noted  Feb.  24. 

Ind..  Peru — Contracts  for  bridges  and  arches  on  4  roads 
awarded  as  follows:  NULL  &  CO.,  Windfall,  Ind.,  at  $6,269; 
HYMAN  &  BRANDT,  Logansport,  at  $7,041;  JOHN  L.  MILLER, 
Miami,  at  $8,591;  J.  FRANK  HUNT,  Amboy,  at  $5,380.  John 
Koran,    City    Engr. 

Ind.,  AVinchester — Contract  for  28  bridges  awarded  to  J. 
H.  THORNHILL,  Winchester.  Charles  S.  Tillson,  County  Audr. 
Noted   Feb.    24. 

HI.,  Ottawa — (Offlcial) — Contract  for  reinforced-concrete 
bridge  in  Serena  Township,  La  Salle  County,  awarded  to  I.  L. 
WOODWARD,  Ottawa,  111.,  at  $5,780.  George  W.  Farnsworth, 
City   Engr.     Noted   Mar.   9. 

Iowa,  Burlington — Contract  for  reinforced-concrete  ap- 
proaches, etc.,  for  bridge  across  Mississippi  River  awarded  to 
H.  EIHLERS,  1604  Lincoln  St.  Estimated  cost,  $250,000.  Henry 
G.  Vollmer,  City  Engr.     Noted  Sept.   23. 

Iowa,  Manchester — Contract  for  bridge  awarded  to  G. 
BARND,   at   $cS,140. 

Ii>wa,  Maquoketa — Commissioners  of  Jackson  County 
awarded  contract  for  bridge  and  culverts  to  JOHN  ANDER- 
SON &   SON,   at   $17,463. 

Kan..  Hiawatha — Commissioners  of  Brown  Countv  award<>d 
contract  for  S  bridges  to  MISSOURI  VALLEY  BRIDGE  AND 
IRON  CO..  Leavenworth,  at  $14,612.  John  E.  Mathew.son, 
County    Clk. 
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.•.■1     lilillK"'.     II     Wonlli'll 
Ml'ltKIO    MlldS,    CON- 
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Vrk...  (utter-  rontiiHt  for  ITO-fl,  h 
hiiilncM  aiKl  sr>0-fl.  IM'HII.-H  iiwiirdcil  ti 
S'l'ltrcnoN  CO.,  l-'t.  Sinllli.  Aik.  !•> 
Not.. I    Mar.    :'. 

.\rl«.,    TiifHoii      (OllU'ian-l'ontracl     for    rrlnfur 1 -coiicri'tc' 

l.rlilm'  acroMH  Saiila  Ciuz  Klv<-r  uwartUul  Ic  MIDI.ANM  Hllllnil'- 
Co     Kiinsas  Cilv,  Mo.,  at   $J1.!IS0.      L.  O.  Cowan,  Cll.v  ClU. 
Noted    K.I.     10 

Wimli..  <'li<-liiillH  (Olllcliil)— Contract  for  Ht.x-l  I'rldjfc  »*•'•;'»" 
Cowllf/.  Klv.r  awarded  to  WKYMt)lTTH  roNSTUHCTTt  tN  m.. 
IMcr  1  Seatll.'.  Kstlmatod  i-o.st,  »l  1,000.  J.  (!.  NevlUf.  Couiit.v 
i:iiKr.      .\olrd   .Ian.    11   anil    20. 

WiiHh..  I'oiiuToy  Hoard  of  (^ommlHMloncrs  of  C.arlWdd 
ConiiH  ..war. led  .■.intra. I  for  luLlK.'."  at  Dodnc  and  K.ltli 
.sl.Unu   l.>  CII.VKI.KS  <;.   Ill'l!i:u.  at   $i,i;2i;. 

WiimIi.,  Sriittlf  Low.  Ml  1.1.1  r.'. .I  veil  Kel).  11  for  l.rld^'o  over 
T.ak.'  Waslihmt.ni  Canal  at  loili  .\v.v  waH  H.-ers  Kulldlni{  <  o.. 
Smith  HI. IK.,  Si-altl.'.  .\.  Kapp,  Cll.v  Hrldftu  KnKr.  Nol.il 
.Ian.    :•?. 


Ciillf..    Sniitii      llarbiirn      Conlra.t      for 
l.rlilKe   ovor  Zufii   I'reok   awar.lc.l    to   KKU( 
l.aia,    at    $10,4Sfi. 


■inforci'il-c<: 
,<•    CO.,   Saul 
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ii.st,  $:io,oiHi.     1..  r..  Hunt. 
."■^.-ieotm.'ii. 

X.    v.,    Ilnll'nlo      ClU/.fiis    \i.t.-.l     in     faxm-    ..f    $.'.00. 
f..r   wat.-r-works   s.v.steni.      'I'lionia.s    W.    Imiiiu-.U, 
Works. 

IV.    Y..    <"oliof>i — City    cont.'inplat.  s    improving 
system.      .1.   Kdwiird   Mincher,   City    JOiinr. 

N.  v.,  Ileil  Creek — Contract  for  water-works  system  will 
.■i.ion  be  awarded.  H.  C.  KittridRe,  Uochester,  Kngr.  Noted 
|..'C.    2. 

\.  ,1.,  Itoontoii — Bids  will  he  received  until  2  p.m.,  Mar.  :!n. 
|..\  Hoar. I  of  I'oinmissioncrs  for  apparatus  for  applyinK  Iniui'l 
;l\lorine   to   water-supi)ly   system    at   Boonton. 

>.  J.,  Jerney  Cltr — .\n  order  to  show  cause  why  the  ''tV 
should  not  be'r.'quired  to  install  a  water-purification  plant 
was  adi.pt.d  hy  the  State  Department  of  Health  on   Mar.   21. 

N.  .1..  UoekiiMiiy — HorouKli  Council  plans  to  install  wat.'r 
UAeters   throu^;hout    city. 

Peiiii.,  ^lareuM  Hook — liids  will  soon  be  receive.!  by  Hi'iizol 
I'roducts  C.).,  Marcus  Hook,  f.)r  constriictinK-  pond  and  leser- 
\.)ir   at   iilant.      lOstimated   cost.    $35,000. 

Penn..  Sorniitoii — Scranton  Gas  and  Water  Co.  contemplates 
improving  its  water  system.  Estimated  cost,  $2.'')0,000.  Wil- 
liam  Kchunk,   City   Engr. 

Mil.,  FroMtliurK — City  plans  to  repair  old  reservoir.  Wil- 
liam   Harv.y,    City    Engl-. 

Vn.,  Kieliniond — Citv  Council  will  issue  $2,000,000  bonds. 
Proceeds  will  be  used  for  e-\tendinK  water  mains,  improving 
Shockoe  Creek  and  extending  sewer  system.  Charles  E.  l!oll- 
ing.    City    Engr. 

Va.,  South  BoNton — (Official) — Bids  will  be  received  until 
7-30  pm  Apr  10,  by  W.  L.  Penick,  Mayor,  and  Board  of 
.Vuierm'en,'  Citv  Hall,  for  improving  municipal  water-works 
system.  Anderson  &  Christie,  Inc.,  Charlotte,  N.  C,  Consult. 
Engr.      Noted   Mar.    2. 

\V.  V«.,  Cameron — Citizens  voted  $30,000  bonds  for  improv- 
ing water-works  system.      Noted  Feb.  24. 

W.  V'a.,  Hainlin — City  contemplates  water-woi'ks  system. 

X.  C,  \Mheville — Plans  being  prepared  by  J.  B.  McCrary  Co., 
Atlanta,  Ga.,   for  water-works.     B.  M.  Lee,  City  Engr. 

S.  C,  Columbia — Bids  will  be  received  until  Apr.  4  by 
,Tohn  McNeal,  City  Engr.,  for  700  tons  c.-i.  pipe,  valves,  hy- 
drants, etc. 

<ia.,  Vtlieas — Citv  contemplates  enlarging  water-works  and 
increasing  water  supply.  Estimated  cost,  $40,000.  R.  O. 
Arnold,  Mayor. 

CJa..  .Atlanta — City  contemplates  holding  election  to  vote  on 
$750,000  bonds  for  Water-works.     R.   M.  Clayton,  City  Engr. 

Ca.,  Cookran — (Official) — We  have  been  informed  that  city 
does  not  contemplate  water-works  system  as  st.-ted  in  our 
issue   of  Mar.    9.      E.    Cook,   Secy. 

Fla.,  Coeoa — Citizens  defeated  bonds  for  water  system  and 
sewers. 

Pla.,  JnekMonville — City  plans  to  construct  water  system. 
3j.   E.   Murphy,  Comr.,  Water-Works. 

Fla.,  Lakeland — Bids  will  be  received  by  .T.  R.  Boulware, 
Secv  Bd  of  Trustees,  until  Mar.  27  for  reservoir,  steam,  water 
and  other  piping,  valves,  etc.  Schofield  Engineering  Co., 
Philadelphia,   Penn.,   Engr. 

Ala.,   Camden — See   item   under   "Sewers." 

\Ia..  Florenee — Bids  will  be  received  until  noon,  Apr.  10, 
at  office  of  Citv  Clerk  for  nitration  plant.  Knight  &  Quayle, 
Chattanooga,  Tenn.,   Consult.   Engr.     Noted  Nov.   2.j. 

Miss.,  Tutwiler — See   item   under   "Sewers." 

La.,  \niite — Election  will  be  held  in  June  to  vote  on  $40,- 
000  bonds  for  water-works  and  sewer  system.     Noted  Aug.  26. 

La.,  Lake  Ciiarles— (Official)— Plans  being  prepared  by 
Burns  &  McDonnell,  Consult  Engr.,  Interstate  Bldg.,  Kansas 
City,  Mo.,  for  improving  water  system. 

Kv.,  Bowling  Green — Plans  being  prepared  for  coagula- 
tion "basin  and  filter  beds.  Estimated  cost,  $22,000.  A.  J. 
Wilkins.   Citv    Engr.      Noted   Feb.    10  and   24. 


i\y..  Trenton  .S.iuth  K.-nliicky  I'ow.-r  an.l  IJKht  Co.  granl.'.I 
fiaii.blsi'   for    walir  HyHtein. 

ttlilo,  Allliinee  I'laiiH  lieliiK  cotiMldcred  liy  city  for  .n- 
laiKliiK   llllialloii   plant.     W.  Hh.-cller,  City   EiiKr. 

Ohio.  Clinton  Citv  Cinincll  will  Ihhui-  $,MI.OOO  b.inilM  for  ex- 
l.iiilhiK    «ali  1    nialiiM.      William    E.  .Sarver.  C'lty    lOnKr. 

tllilo.     <  liieli tl       I II. Is     will     !>.'     re.'.'lv.'il     by     W.     ,).     Frie.l- 

lan.l.r.  Dii.  of  I'lib,  .Saf.ty.  City  Hall,  uiilll  noon,  .Mar.  2!l,  for 
iiiamifa.l  iirliiK,  fiirnlMhlnn  and  iIiIIvitIiih  material  for  hlgli- 
liresHiir.'  Mr.-  HVHt.'iii  f.ir  .llNtrl.t  boiinil.'il  bv  Main,  Hroiidway. 
3.1  and   SIh  SI,      P'riink    Kriin,  City    lOiigr. 

tklilo.  Cleveland  P.I. Is  will  b.'  r.'i.-lved  bv  CominlHHi.in.'r  .if 
Pur.haM.'H  an.l   Supplli's,    it.iom   fill,  Citv    Hall,   until    n.ion,    .Mar. 

2S.    f.ir    I    c p.iiinil   iliipl.'x    re.  Ipr.. eating   boiler   f.-.-.l    pump  anil 

valviM    for    DIvlHl.iii  ..f   Water.      Robert    Honinan,   City    lOiigr. 

Ohio.  Cleveland  Hlds  will  be  recelv.'d  until  noon.  Mar.  24, 
by  CommlssloMir  of  l'urch;iHeH  anil  Suppli.-s,  Room  .111,  city 
ll.ill.  for  fmnlMhlng  fire  livdrantH  for  water  department.  C.  T. 
.lai^.ii,  M.'i  Siip.'ilor  Ave.,  Comr.  of  Water  Dept.  Robert  Hoff- 
inan,     Clly     lOngi-. 

Ohio,  DeiinlHon— D.'nnlson  Water  .Supply  Co.,  Dennlson, 
plan.-,   t.i   .■.instinct    1.000,(100   gal.    nitration    plant. 

Ohio.  Dover — City  Couniil  c.mt einplat i-h  new  \^ater  puiiiii- 
inn    station.      Georg.'    l').    Ariiolil,    City    I'ingr. 

Ohio.  Ohio  City-  Plans  being  jirepar..!  by  G.-orge  Conii.e, 
l^;iii.;i..   'I'oli^dii.    f.ir   muni.lpal    water  .s>st.>in. 

Ohio,  'i'ol.-do Citv  will  improve  filtration  plant.  Estlniat<-d 
...si,    $7,000.      Il.rbirt    McKechie,    City    Engr. 

■  nil..  Akron  -.-^kron  Water  Co.  recently  incorporated  with 
capital  stock  of  $25,000  contemiilales  installing  water-supply 
system. 

lad.,  SeottMburic — Citizens  conlemi.l.ite  organizing  coniiiaiiy 
to    install    water- works    system. 

^ileh..  Albion-  City  jilans  to  construct  pumping  plant.  W. 
!•:.    I'.aiimgaiiln.-r,    City    l'>ngr. 

>lleh..  llaNtinK'M — City  Council  recommended  by  E.  Tobias. 
City  lOngr.,  to  inst.-ill  4-in.  water  mains  in  West  Mill  an.l 
North  Hanover  St.  e.ast  into  Andrew's  Addition  on  JCast  P.lair 
St.  and  from  opening  of  I'^ast  Blair  St.  one  block  from  North 
ICast   .St.,    also   extension    of  main    in    North    East   .St. 

MIeli..  .Mariiuette — Bids  will  soon  be  received  for  new  iien- 
stock  to  run  parallel  to  present  penstock  from  citvs  power 
.1,1111  in  Dead  River.  Estimated  cost,  $50,000.  M.  H.  Wright, 
City    Kngr. 

Ilieli.,  MuskeKon — City  jilaiis  to  enlarge  water  sy.stem. 
Paul   Grimes,    City    Engr. 

^lieh..  North  llraneh — fOfficial) — Citizens  defeated  bonds 
for  watei^  s.\stem.      S.    Barber,   City   Clk. 

III.,  WaukeKan — City  will  install  16-in.  water  main  extend- 
ing north  in  .Sand  St.  to  city  limits.     M.  J.  Douthitt,  City  Engr. 

>Vis..  Shelioygan — Bids  will  be  received  until  8  p.m.,  Jlar. 
28.  by  Walter  Roder,  Village  Clk.,  for  1,000-ft.  6-in.  c.-i.  water 
main  and  1,000-ft.  8-in.  vitrifi.-d  pipe  sewer  with  hydrants, 
manholes,    etc. 

Iowa.  Ilaniptoii — Citv  plans  to  improve  water  system.  I\  A. 
Van    Pelt,    City   Clk. 

Iowa,  'I'oledo — Election  will  be  held  Apr.  7  to  vote  on 
$12,000   bonds   foi^   improving  and   extending   water  system. 

Minn..  Duiuth — City  will  install  about  20  mi.  water  and 
gas  mains  during  year.  Estimated  cost,  $150,000.  I.,.  Ayers. 
City    Engr. 

Kan..  Diglitou — Plans  being  prepared  for  water-works 
and  electric-light  plant.  Estimated  cost,  $300,000.  W.  B. 
Rollins    fi    Co.,    439    Midland    Bldg..    Kansas    City,    Mo.,    Engr. 

Kan..  KI  Dorado — Citizens  will  vote  on  $9,000  bonds  for 
extensions  to  water-works  and  sewer  system.  B.  F.  Allebach, 
City  Clk.      Noted   Feb.    24. 

Kan..  IVes.s  City — Plans  being  considered  by  city  to  install 
water  system.     H.   C.  Taylor,  Mayor. 

Kan.,  Lawrenee — (Official) — Citizens  voted  $17.5.000  bonds 
for  purchase  and  improvement  of  water  system.  E.  H.  Dun- 
mire,  City  Ener.      Noted  Nov.  4  and  Dec.  2. 

Kan.,  Valley  FallM — Election  will  be  held  Apr.  11  to  vote 
on   $32,300  bonds   for  water  system. 

Xeb.,  X'nadilla — City  plans  to  call  election  to  vote  on  bonds 
for    water    system. 

.»».  D.,  Lake  Xorden — Citizens  voted  $20,000  bonds  for  wa- 
ter  system  and  electric-light  plant.      Noted   Feb.   17. 

S.  D..  Morristown — City  plans  to  call  election  in  April  to 
vote  on  bonds  for  water  system.     Noted  Dec.  23. 

IS".  D..  Kllendale — Town  Council  contemplates  improving 
water-works  system. 

Mont..  «;iendive — (Official) — Plans  being  prepared  for  fil- 
tration plant  and  improving  water-works.  Election  will  b.> 
held  Mav  15  to  vote  on  $65,000  bonds.  Burns  &  McDonnell, 
Interstate  Bldg.,  Kansas  City,  Mo.,  Consult.  Engr.  Noted 
Nov.  11. 

Mont.,  Helena — Dr.  W.  C.  Riddell.  City  Physician,  recom- 
mended to  City  Council  liquid  chlorine  plant  at  intake  of 
reservoir. 

Mo.,  Kahoka — Plans  being  prepared  for  improving  water- 
works and  constructing  sewer  system.  Estimated  cost,  $25,- 
000.  E.  T.  Archer  &  Co.,  512  New  England  Bldg.,  Kansas  City, 
Engr. 

.Vrk.,  Rector — See  item  under  "Sewers." 

Vrk.,  Texarkana — Texarkana  Water  Corporation  contem- 
plates expenditure  of  $30,000  for  improving  plant. 

Tex.,  Barstow— (Official)— Plans  being  prepared  by  Tri- 
State  Engineering  Co.,  First  National  Bank  Bldg.,  El  Paso, 
for  water  system.  Engineers  desire  prices  from  manufactur- 
ers or  jobbers  on  trenching  machines  or  excavators,  water 
meters,    pumping    machinery     (different    makes),    grades    and 
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weights  of  pipe  for  different  pressures,  Kasoline,  crude  oil 
Diesel  engines  for  pumping  and  pumps  of  different  systems, 
including  air  lifts.     (Jeorge  Espy,  City  lOngr. 

Tex.,  Ft.  Worth — City  Commission  contemplates  pumping 
station  on  completed  end  of  conduit  that  runs  to  Lake  Worth. 
F.  J.  Von  Zuben,  City  Engr. 

Tex.,  Sendrirt — Citizens  contemplate  voting  on  bonds  for 
water-works  system. 

Tex.,  Victoria — City  Council  authorized  City  Secretary  to 
receive  bids  for  2  artesian  wells  to  augment  municipal  water 
supply. 

Okla.,  Ileiiryettn — Bids  will  be  received  until  Mar.  28  by 
M.  A.  Herman.  City  Engr.,  for  water  system.  Citizens  recently 
voted  $100,000  bonds  for  this  purpose.  Noted  Nov.  25  and 
Dec.  9. 

Okla.,  Oklahoma — City  retained  Benham  Engineering  Co., 
Oklahoma,  as  Consulting  Engineer  for  proposed  water  system. 
M.  J.  Bahin,  City  Engr.     Noted  Mar.  16. 

N.  M.,  CIovIn — Election  will  be  held  Apr.  4  to  vote  on  $35,000 
bonds  for  improving  water  and  electric-light  systems  and 
enlarging  powei-  plant.     Noted  Dec.   30  and  Jan.   27. 

Ariz..  Florence — (OnUial) — Citizens  recently  voted  $50,000 
bonds  for  municipal  water-works  system  and  electric-light 
])lant.     Frank  E.  Ryan,  City  Engr.     Noted  Mar.  2. 

Ore.,  BaiHlon — (Official) — Bids  will  be  received  by  J.  S. 
Sawyer,  City  Engr.,  until  7:30  p.m.,  Apr.  5,  for  pipe,  fittings, 
gate  valves  and  hydrants  for  water-works  system. 

Calif.,  IjOm  AiiKcleN — Public  Service  Commission  contem- 
plates extending  city  water  system  to  Mt.  Washington.  Esti- 
mated cost,   $250,000.      Homer  Hamlin,   City   Engr. 

Calif.,  San  Diego — Citizens  will  vote  Mar.  31  on  $175,000 
bonds    for    improvements    to    water-works    system. 

Calif.,  Santa  Maria — Citizens  voted  in  favor  of  $72,000  bonds 
for  water-works  system.     Noted  Feb.   17. 

(lue.,  Aylmer — Provincial  Board  of  Health  ordered  City 
Council  to  construct  filtration  plant.  Estimated  cost,  $20,- 
000.     A.  Matheibe,  City  Clk. 

due.,  Beinviile — Plans  prepared  for  wiiter  and  drainage 
system  on  Wolfe  St.  Estimated  cost,  $4,000.  C.  Lessard, 
Levis,  Engr.-in-Charge. 

Ont.,  Brantford — City  contemplates  expenditure  of  $28,000 
for  extending  water  system.     H.  F.  Leonard,  City  Clk. 

Ont.,  St.  MarjM — Bids  will  be  received  by  Superintendent 
of  Water-Works  until  Mnv.  31  for  2,000,000-gal.  centrifugal 
pump.     Noted  Feb.   10. 

B.  C,  Maillardville — Plans  being  prepared  for  water  sys- 
tem.    Estimated  cost,   $10,000.     Noted  Mar.  2. 

Bid.s  In  and   ContraetH  Awarded 

N.  Y.,  New  York — (  Horough  of  Brooklyn) — (Official)  — 
Lowest  bids  received  Mar,  15  for  Section  1,  (a)  furnishing, 
delivering,  unloading,  stacking  and  storing  c.-i.  pipe,  (b) 
special  and  valve  box  castings,  (c)  valves,  (d)  double  nozzle 
fire  hydrants  in  Borough  of  Brooklyn;  Section  2,  furnishing 
same  items  as  in  Section  1  in  Borough  of  Brooklyn  and  Man- 
hattan, were  as  follows:  Sections  1  and  2,  (a)  Standard  Cast 
Iron  Pipe  and  Foundry  Co..  30  Church  St.,  New  York,  at  $43,- 
485  and  $1,577,  respectively;  (b)  John  Fox  &  Co.,  253  Broad- 
way, New  York,  at  $8,544  and  $877,  respectively;  (c)  Thomas 
J.  Radlev,  Inc.,  143  Liberty  St..  New  York,  at  $13,370  and  $220, 
respectively;  (d)  A.  P.  Smith  Manufacturing  Co.,  Norman  St., 
East  Orange,  N.  J.,  at  $12,581  and  $420,  respectively.  Noted 
Mar.   9. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official) — 
Lowest  bids  received  Mar.  20  for  (a)  furnishing,  delivering 
and  laving  water  mains  in  Sharrots  Rd.,  Meisner  Ave.  and 
Saw  Mill  Rd.,  (b)  in  Pairmount  and  Ocean  Ave.,  Ridge  wood 
and  Waverlv  PI.,  were  as  follows:  (a)  Knight  &  Di  Micco, 
$23,354;  Bradv  (lltarsh  Construction  Co.,  $23,901;  Joseph  John- 
son Sons,  $24,073;  (b)  Bradv-Oltarsh  Construction  Co.,  $(5,251 ; 
Joseph  Johnson  Sons,  $6,327;  Knight  &  Di  Micco,  $6,481.  Noted 
Mar.   16. 

Ji.  v..  New  York — (Official) — Lowest  bids  received  Mar.  21 
for  granite  building  for  Hudson  Drainage  Chamber  and  brick 
and  concrete  stone  building  for  Croton  Lake  Drainage  Cham- 
ber were  as  follows:  W.  S.  Plass  &  Bro..  $98,980;  A.  L.  Guidone 
&  Son,  $104,262;  Emerson  Building  Co.,  $104,621.     Noted  Mar.  9. 

N.  Y.,  North  Collins — Contracts  for  water-works  system 
awarded  as  follows:  C.-i.  pipe  to  CENTRAL  FOUNDRY  CO., 
valves  and  hydrants  to  RENSSELAER  VALVE  CO.,  stand- 
pipe  to  CHTC.^CO  BRIDGE  AND  IRON  WORKS,  pumping  ma- 
chinery to  RUMSEY  &  CO..  general  contract  to  DESEDERIO 
&    SATTLER,    Rochester.      Noted    Feb.    17. 

N.  J..  Atlantic  City — (Official) — Contract  for  furnishing 
Water  Department  with  high-pressure  valves  awarded  to 
RENSSELAER  VALVE  MANUFACTURING  CO.,  at  $10,661. 
John  W.   Hackney,  City  Engr. 

N.  ('.,  Durham — (Official) — Contract  for  earth  and  concrete 
reservoii-  awarded  to  N.  N.  ROYALL,  Rocky  Mount,  at  $37,046. 
Noted   Feb.   24. 

<ia..  McKae — Contract  for  water-works  system  awarded  to 
STEEL  PRODUCTS  CO.,  Savannah,  Ga. 

I/a.,  DeHidder — Contract  for  water  pipe  line  awarded  to 
DE  JERSEY  &  NAFF,  Opelousas,  La.  Xavier  A.  Kramer,  Mag- 
nolia, Miss.,   Engr. 

Ohio,  Cincinnati — Contract  for  water  mains  on  Strader  Ave. 
awarded  to  CRUMLEY,  JONES  &  CRUMLEY  CO.,  Cincinnati, 
at  $19,448.      Frank  Krug,  City  Engr. 

Ohio,  Cleveland — Board  of  Control  awarded  contract  for 
riveted  st<'el  pipe  for  Water  Department  to  S.  FREEMAN 
MANUFACTURING  CO.,  Racine,  Wis.,  at  $6,577.  Robert  Hoff- 
man. City  Engr. 

Ohio,  ColunibiiH — Lowest  bid  received  Feb.  29  for  furnish- 
ing city  \yitli  240,000  lb.  lead  pipe  was  Westwater  Supply  Co., 
at   $7.07   cwt.     Henry  Maetzel,  (5ity  Engr. 


Oliio,  Dayton — Contract  for  standpipe  at  Fairview  Stop 
No.  2  awarded  to  CHICAGO  BRIDGE  AND  IRO.N  WORKS. 
Chicago  Heights,  111.,  at  $16,000.  F.  O.  Elckelberger,  City 
Engr. 

III.,  AVatertown — Contract  for  pumping  eQuipment  for 
Watertown  State  Hospital  awarded  to  ZELLWE<JER  CO.V- 
STRUCTON    CO.,    Springfield.      Noted    Feb.    17. 

Wis.,  Manitowoc — Bids  were  received  by  Board  of  Public 
Works  for  furni.shing  3  carloads  of  6-in.  and  1  carload  of  S-in. 
c,-i,  water  pipe.  Class  C,  from  Massillon  Iron  Co.,  Massillon. 
Ohio,  at  $29.50  per  ton,  American  Cast  Iron  Pipe  Co..  $29.55 
per  ton,  and  J.  B.  Clow  &  Sons  Co.,  Chicago,  111.,  $29.59  per  ton. 
H.  Pitz,  City  Engr. 

WIm.,  OnhkoHh — Contract  for  filtration  plant  awarded  as 
follows:  Filtration  structure  and  reservoir  cover  to  LARSEN 
CONSTRUCTION  CO.,  at  $55,500  and  $11,800  respectively;  fil- 
tration appliances  and  accessories  to  ROBERTS  FILTER 
MANUFA(;TURING  CO.,  Darby,  at  $40,000;  elevated  tank  to 
WAUSAU    IRON   WORKS,   Wausau,    at    $7,950.      .Noted    Feb.    17. 

Wis.,  Sheboygan — Bids  were  received  bv  Board  of  Water- 
^\  orks  Commissioners  for  12,000,000  gal.  high-dutv  pumping 
engine  for  water-works  plant  from  Allis-Chalmers  Manufac- 
turing Co.,  Milwaukee,  at  $29,335  or  $29,685  with  plunger 
saddles,  and  International  Steam  I'ump  Co.,  Buffalo,  >J.  Y.,  at 
$29,275  for  Snow  pump  with  plunger  saddles.  C.  U.  Bolev,  fMty 
Engr.     Noted   Nov.    11. 

Iowa,  Audnhon — Contract  for  improving  water  system 
awarded  to  WARD  &   WETCHTON,  at   $14,192. 

Iowa,  AVoodward — State  Board  of  Control  awarded  contract 
for  reservoir  and  water  mains  at  State  Epileptic  Colony  to 
DES    MOINES    BRIDGE    AND    IRON    CO.,     Des    Moines. 

Kan.,  Kiowa — Contract  for  water  system  awarded  to 
BU.SCH-SULZER  CO.,  St.  Louis,  Mo.,  at  $1.^,400.     Noted  Jan.  20 

and  Mar.  2. 

Neb.,  Crofton — Contract  for  extending  water  system  award- 
ed to  SCHREIBER  &  PETTESON,  Omaha,  at  $4,896.  Noted 
Feb.  24   and  Mar.   2. 

Tex.,  Trinity — City  awarded  contract  for  water-works  sys- 
tem to  H.  .S.  WILDER.  1905  Shearn  St.,  Houston.  Noted 
Feb.    10. 

Iflalio,  McCanimou — City  awarded  contract  for  water  sys- 
tem to  WHEELRIGHT  BROS.,  Ogden,  Utah,  at  $21,491.  Cot- 
ter &  Wilson,  Idaho  Falls.   Engr. 

I'tah,  Salt  Lake  City — (Official)— Contract  for  laving  water 
mains  in  various  streets  of  city  awarded  to  WHEELWRIGHT 
CONSTRUCTION  CO.,  Ogden,  at  $85,060.  S.  Q.  Cannon,  City 
Engr. 

Calif.,  L,o»  Aneeles — Contract  for  furnishing  1.1  OO  tons  c.-i. 
pipe  of  various  sizes  awarded  to  HUNTER  BROKIORAGE  CO 
Security  Bldg.,  Los  Angeles,  at   $37,600. 

Ont.,  Ottawa — Contracts  for  furnishing  citv  with  water- 
7'"l}^%JViPJ'^X^^.^  awarded  as  follows:  Lead  pipe  and  pig  lead 
to  McKINLEY  &  NORTHWOOD.  at  $l,-,,n2S:  special  pipe  cast- 
ing.s,  THOMAS  LAWSON  .t  SONS,  at  $2. 8s  per  100  lb  -oils 
and  grease,  IMPERIAL  OIL  CO..  UTD.,  at  $952-  valves  GEN- 
ERAL SUPPLY  CO,,  LTD..  and  McDOUGALS.  LTD..  c.-i.  pipe 
NATIONAL  IRON  WORKS,  LTD..  at  $15,390;  brass  vvo  k 
GENERAL   SUPPLY   CO.,    LTD..    at   $2,821. 

SEWEUS 

Propo.sed    Work 

N.  Y.,  .Vlbany — Bids  will  be  received  until  3  p.m.,  Apr.  20 
by  I.  Wachsman,  Secy.  Bd.  of  Contract  and  Suppiv,  for  sewers 
in   Delaware,   John   and   Rawson   St. 

N.  Y.,  Albany — Common  Council  .luthorized  sewer  in  Kehoe 
St.     Isidore  Wachsman,   Secy.  Bd.  of  Contract  and  Supply. 

N.  .1.,  Little  Fallx — (Official) — Citizens  voted  to  authoriz.^ 
Township  Committee  to  issue  $100,000  bonds  for  sewer  system 
and  sewage-disposal  works.  Plans  prepared  by  H.  J.  Harder 
City  Engr.,  of  Paterson,  and  approved  bv  New  Jersey  State 
Board   of  Health, 

N.  Y.,  Neiv  York — (Borough  of  Queens)  —  (Official) — Bids 
will  be  received  by  Maurice  E,  Connolly,  Borough  Pres  Bor- 
ough Hall,  5th  St.  and  Jackson  Ave..  Long  Island  City  until 
11  a,m,.  Mar,  27.  for  sewers  and  appurtenances  in  Kin'gsland 
Ave.  from  51st  St,  to  Way  Aye,.  Alhurtis  Ave.  from  Kingsland 
to  Roosevelt  Ave.,  Roosevelt  Ave.  from  Alhurtis  .\ve  to  Junc- 
tion Ave.,  2d  ward;  Ivy  St.  from  Toledo  to  Chicago  St  Chi- 
<ago  St.  from  Ivy  to  Horton  St.,  2d  ward;  Hatch  Ave.  from 
Chichester  to  Beaufort  Ave.,  4th  ward;  Brandon  Ave.  from 
Hamilton  to  Cedar  Ave.,  4th  ward:  Van  Dam  St.  from  Thom- 
son to  .Skillman  Ave.,  1st  ward;  Medina  PI.  from  Parcell  St. 
to  Gerry  Ave.,  Gerry  Ave.  from  Chicago  to  Toledo  St.,  2d 
ward;  Anthon  Ave.  from  Catalpa  to  Silver  .St.,  Cornelia  St. 
from  Anthon  to  Forest  Ave.,  receiving  basins  on  northerly^ 
easterly  and  westerly  corners  of  Anthon  Ave.  and  Hughes  St., 
2d  ward;  for  constructing  receiving  basin  and  apiiurtenances 
on  southwest  corner  of  Hunters  Point  .\ve.  and  East  Ave..  1st 
ward;  sewer  and  appurtenances  in  Church  St.  from  St.  Anns 
•Vve.  to  Metropolitan  Ave.,  2d  and   4th  wards. 

N.  Y.,  Ocean  Beach — (Official) — Bids  will  be  received  until 
Apr.  4  by  Andrew  J.  Provost,  Jr.,  Consult.  Engr.,  39-41  West 
38th  St.,  New  York,  for  sewers  and  sewage-treatment  works 
Noted  Jan.  2. 

N.  Y.,  I'tlca — Board  of  Estimates  appropriated  $5,700  for 
sewers,  including  $1,500   for  new   turbine   sewer  cleaner. 

N.  .1.,  Trenton — Board  of  Commissioners  will  install  sewers 
in  Fell  and  George  St.  and  Phillips  Ave.  Frank  Thompson, 
City  Clk. 

Penn.,  Altoona — Election  will  soon  be  held  to  vote  on  $250,- 
000  for  sewage  separation   and  main   sewer. 

Penn..  .lersey  Shore — State  Department  of  Health  approved 
plans  for  sanitary  sewer  system  and  pumping  station  for  city. 

Penn.,  Lebanon — City  will  install  sanitary  sewers.  Paul  A. 
Volcker,  Borough  Engr. 
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r<-iiii.,    lUi.i  •■rNfiird — city    coiiti'inpluti-M    ««'\vei'    MyHtmii. 
I'ciiii..   \\nrr«'ii    -City   will   InHtitll   Hi>wiT  MyHtuni,      lOHtlmutcd 

CONl.      JII.IMMI. 

i»ltl.,   «'iil<>iiMt  lllr — t'UlitoiiH   cuntuinpliite   Huweriiife   HyHti'in. 
M<l..    I''.lkl<in     Tdwii    L'oiiinilHHlonurii    nuthorlzod    boml    Ihmiio 

of    $1:0. (Mill    fill     MtiWlT    H>Ht<'IH. 

\n.,  Illcliiiionil      Soi'  lti>iii  under  "Water-Works." 

Vii.,   Soiilli    IIomIoii — I'lty   cuntomplatuH   HoworH  mid   ixtvlnc. 

iOtitiiiKiii'ii  in.Mi,   $!:.':•, 000. 

!M.  »'.,  I>iirliiiiii  rity  plnn.M  24-ln.  pipe  lino  from  Third  Fork 
si<wam'-ili.M|iii,siil  plant  to  Nouso  Hlvi'r,  about  7  ml.  011b^^rt  C. 
White,    1)111  haiM,    Knur. 

N.  <•..  l.lliliiKtoii  -Hlda  will  b«  rcpolved  until  Mar.  27  by  J. 
H.  llaKH.'ll,  .\la\or,  for  .st-wor  svHtfm.  J.  11.  McCrary  Co.,  I'lOS 
Third    .N'alliinal     ISiiiik     HMk.,    Atlanta,    (ia.,    I'lnRr. 

X.  «•..  MiidlMon-  HIds  will  lie  r.-celvod  until  Apr.  10  for 
.Mtorni-siwt'i-  .systi'in  and  piwlnj;  and  Hanltary  Hewi'r  HyHtcm, 
InrludliiK  Inihofl"  taiikM.  .iludKi'  dryln^c  bed  and  pneumatic 
ejootor  station.      Cliarlis   L.   Aiin.sby,   Clk. 

4;ii.,  AUniiln  -City  contemplates  holdlnR  election  to  vote 
on  Jl.aoit.iMUi  bonds  for  sewors  and  sewuKC-dlsposal  plant,  il. 
M.  Clayton.   City    ICnKr. 

Kin.,  *'oeoii-- .See  Item   under  "Water-Works." 

I-'lu.,  lit-  Kiiiiliik  SprliiRH — Klectlon  will  be  held  Apr.  4  to 
vote   on    J 1 0.0011    luind.s    for  sewers. 

I'Mii.,  reiiMneolii  IMans  beiiiK:  prepared  by  1.,.  Earle  Thorn- 
ton  for  sanitary  sewer  In  southwest  section  of  city. 

I'Mn..  'riinipn — City  contemplates  sewera  to  serve  45  acres 
in  Korluna  Park,  Watrous  I'oiid  and  small  portion  of  Suburb 
H.autilul.      lOstimated   cost,    $12.:t40.      U.    D.   Martin,    City   Bngr. 

Aln..  I.o«hI>rlilK«' — Citv  plans  to  construct  sewers  to  con- 
nect lUilT  .\dditions  witli  disposal  plant.  Kstimated  cost.  $7,- 
r>00.      W.   .S.   Harvey.    Kn^r. 

Aln.,  MoiitKomery — Montgomery  Cotton  Mills  contemplates 
s.initarv  sewer  connections  from  several  houses  to  sanitary 
sewer  system  of  city.      Kstimated  cost,   ,$r),000. 

:»Il!«M..  TutwIIer — City  issued  $15,000  bonds  for  sewer  system 
and    water-works   plant.      Noted    .lul.v    29. 

I.n..  .Vniltr — See  item  under  "Water-Works," 

liU.,  New  Iberln — Citizens  voted  in  favor  of  $90,000  bonds 
for  sewer  system.     Noted   Feb.    10. 

Ohio,  I.nkeivood — Bids  will  be  received  until  noon.  Mar.  30. 
bv  N.  C.  Codadish,  Oir.  Pub.  Wks..  for  sewage  treatment 
plant.  H.  Winthrop  Pratt,  Hipi)odrome  Hldg.,  Cleveland,  Con- 
sult,   lin^r. 

Ohio.  Norwood — Plans  being  prepared  for  sewers  and  street 
improvements.     Estimated  cost,   $30,000.     J.  G.  Schmidt,  Engr. 

Ohio,  Vrbana — (Offlcial) — Citizens  recently  voted  $12,900 
bonds  for  storm  sewer  in  Miami  St.  from  Glenn  Ave.  to  Sara 
St.  and  also  several  other  streets  of  city.  Bids  will  be  re- 
ceived until  Apr.  20.  E.  F.  Sweetman,  City  Engr.  Noted 
Feb.   3. 

Ohio.  Xenla — (Official) — Bids  will  be  received  until  noon, 
Apr.  27.  bv  C.  W.  Whitmer.  Dir.  Pub.  Ser.,  for  sewage-dis- 
posal plant.  Estimated  cost,  $57,000.  J.  P.  Shumaker,  City 
Engr.     Noted  Dec.   16. 

Ohio,  Zaiiesville — Citizens  contemplate  voting  this  spring 
on  bond  issue  for  trunk  sewer  in  Chap's  Run.  Carl  Spencer, 
City  Engr. 

Ind.,  Lafayette — Bids  will  be  received  by  Board  of  Public 
Works  until  Apr.  5  for  improving  trunk  line  of  Sixth  Ward 
sewers.  Estimated  cost,  $73,819.  H.  R.  Overesch.  Jr.,  City 
Engr.      Noted   Feb.    24. 

Mich.,  Ann  Arbor — (Official — Bids  will  be  received  by  Board 
of  Public  Works  until  .\pr.  5  for  storm  sewer  on  Miller  Ave. 
from  Allen's  Creek  to  7th  St.  Estimated  cost,  $7,000.  Manley 
Osgood,   City    Engr.      Noted   Mar.    9. 

Mich.,  Bad  Axe — Bids  will  be  received  early  in  April  for 
sewers  and  sewage  treatment  plant.  R.  W.  Roberts,  Sagi- 
naw,  Jlich..   Engr. 

Mich.,  Battle  Creek — Citizens  will  soon  vote  on  $50,000 
bonds  for  sewers.     E.  N.  Hunt,  City  Engr.     Noted  Mar.  2. 

Mich.,  Grosse  Pointe — Citizens  defeated  $285,000  bonds  for 
sewer  system.     Noted  Mar.  2. 

»Iich..  Highland  Park — City  plans  sewer  system.  Esti- 
mated cost,   $66."j,000. 

Mich.,  Mt.  Pleasant — City  contemplates  sewers. 

Mich..  Royal  Oak — City  contemplates  sewer  system. 

111.,  .4urora — Plans  will  be  prepared  by  M.  J.  Tarble,  City 
Engr.,  for  sewage  settling  tank.     Estimated  cost,  $25,000. 

111.,  Decatur — Citv  contemplates  sewage-disposal  plant.  P. 
T.    Hicks,    City    Engr. 

III..  t;rayslake — City  plans  sewer  system.  Estimated  cost, 
$25,016. 

III.,  Madison — Plans  being  prepared  by  Sheppard  &  Morgan, 
Engr.,  Edwardsville,  for  sewer  system.  Estimated  cost,  $160,- 
000. 

111.,  Sprini^eld — City  contemplates  extending  and  improv- 
ing  sewer   system.      Estimated   cost,    $15,000. 

111.,  Taylorville — City  contemplates  combined  storm  and 
sanitary    sewer   system.      Estimated    cost,    $87,000. 

Wis.,  New  London — Bids  will  be  received  until  8  p.m.,  Apr. 
5.  by  C.  J.  Thompson,  City  Clk.,  for  sanitary  sewers  in  Dorr 
St.   and   Beacon  Ave. 

Iowa,  Lake  View — Plans  prepared  for  sewer  and  sewage- 
disposal   plant.      W^illiam   Dean,   Mayor. 

Iowa,  Ne^Tton — Plans  being  prepared  for  sewers.  Bruce  & 
Standevan,  430  Bee  Bldg.,  Omaha,  Neb.,  Engr. 


Estl- 


EHtl- 

Enirr. 


^  lonn,  Uxkiiloimn  i'l.iiiM  lieliiK  lirepared  by  UbK'k  &  Veatch, 
I'.nKr,  IvMii.MUH  city.  Mo.,  lor  MewaKi--<llHpoHal  plant.  JCmII- 
mated   coHt,    I.. 'tween    $16,000   anil    $20,000.      Noted   Jan.    27. 

Minn.,  BeniMfn— CItl/.en  defeated  $25,000  boMil  iHHUe  for 
HCWers. 

Minn.,  Hralnerd — CltlzenM  voted  $45,000  bondn  for  Hewer 
In   Alaple  SI       C.    I>.   Peacock,   City   Hnnr.     Noted   Mar.   16. 

Minn.,  Lake  TryMtnl — I'laiiH  belnn  pri-parcd  for  Hewer  HyH- 
tem.      .1.    1'".    Dniar,    314    Commercial    Uldvf..    St.    Paul,    lOiiKr. 

HldH    will    be    received    by    VIllaKe    Clerk 
■  wers, 

Minn..  Little  KmIIn  (<  )lllclal )— We  have  been  Informed  that 
City  Ciiiiiicll  was  petitioned  to  extend  main  wewer  about  1 
bbx'k  and  not  for  niw  si'wer  HyHtem  an  stated  In  our  Ihhuc  of 
Feb.    10.       P.    ,S.     Randall,    City    HuKr. 

Knu.,  Cottonwood  FnlU — City  contemi>lat<-H  Hi-wers. 
mated   coHt.   $20,000. 

Kan.,  IOIIIn — Plans  being  prepared  for  Hewer  HyHtem. 
mated  cohI,  $25,000.  W.  K.  FIuIhc  *  Co.,  Hutchlnnon, 
It.   T.    I'ayne,   City   Clk.      Noted    Feb.    24. 

Knn.,    tJwoilland      City    contempliiteH    Hcwer    nystem. 

Knn.,  liiitehlnMon  -I'laiiH  being  prepared  for  propoHed  Hanl- 
tary s.wer  bclwien  13th  and  14th  St.  and  Monroe  and  Jeffer- 
son Avi-. 

Knn.,  Mnnhnttnn — Citizens  defeated  $117,000  bond  issue  for 
storm  sewers.      Noted   Feb.  23. 

Knn..  Medicine  LodKe — Plans  prepared  by  E.  T.  Archer  & 
Co.,  406  New  Kngland  Life  Bldg.,  Kansas  City,  Mo.,  for  sewer 
system   and   sewage-disposal    plant. 

Kan.,  Ottawa — Press  reports  state  bids  will  soon  be  received 
for  lateral  sewers  in  2  districts.  C.  S.  Pugh,  Engr.  Noted 
Dec.   23. 

Nell.,  Alnnworth^Prellminary  surveys  made  for  sewer  sys- 
tem. Estimated  cost,  $19,000.  F.  N.  Carss,  City  Engr.  Noted 
Mar.   16. 

Neb.,  (irand  Inland — Plans  prepared  by  Grant  &  Fulton, 
Lincoln,  for  sewer  and  drainage  system.  Estimated  cost, 
$250,000. 

S.   D.,   CaNtlewood — City   contemplates   sewer   system. 

S.  D.,  GarretMon — Citizens  defeated  bond  issue  for  trunk 
sewers. 

N.  D.,  Devll'H  Lake — Contract  will  soon  be  awarded  for 
sewage-disposal  works.  Estimated  cost,  $4,000.  C.  A.  Dodge, 
City  Engr. 

Mo.,   Kahoka — See    item    under   "Water-Works." 

Mo.,  I<exinKton — Press  reports  state  city  plans  storm  sewer 
in  19th  .St.  and  drainage  sewer  in  Waddell  Addition.  G.  C. 
Wright,   City   Clk. 

Mo.,  .MadiHon— City  plans  sewer  system.  Estimated  cost, 
$160,000. 

Mo.,   VVe.st   Plains — City   contemplates   sewer   system. 

Ark.,  Rector — Bids  will  be  received  until  8  p.m.,  Apr.  11, 
by  J.  C.  Rogers,  Chn.  Bd.  of  Comrs.,  Sewer  and  Water  Improve- 
ment District  No.  1,  for  sewer  system  and  water-works.  Frank 
L.  Wilcox,  Syndicate  Trust  Bldg.,  St.  Loui.s,  Mo.,  Engr. 

Tex.,  Austin — City  contemplates  constructing  storm  sewers. 
Estimated  cost,  $50,000.     I.  C.  Wellborn,  City  Engr. 

Tex.,  Coleman — City  will   improve  sewer  system. 

Tex.,  Itasca — Citizens  voted  $15,000  bonds  for  sewer  system. 
Noted  Feb.   17. 

Tex.,  Paris — Election  will  be  held  Apr.  4  to  vote  on  $10,000 
bonds  for  improving  and  extending  sewage-disposal  plant. 
E.   H.   McCuistion,   Mayor. 

Okla.,  Geary — Election  will  soon  be  held  to  vote  on  bonds 
for  sewer  system. 

Ont.,  Hamilton — Board  of  Health  recommended  to  Board 
of  Control  the  construction  of  sewers  in  Linwood  and  Dal- 
keith   Ave.      A.    F.    Macallum,    City    Engr. 

Ont.,  London — Plans  being  prepared  by  F.  W.  Farncomb, 
Edge  Blk..  London,  for  sewers  in  East  Williams,  McGillivray 
and  Stevens  Townships.     Estimated  cost,  $15,000. 

Bifls  In   and   Contracts  Awarded 

R.  I.,  Warren — (Official) — Contract  for  approximatelv  40,- 
000-ft.  of  8-  to  12-in.  pipe  sewers  awarded  to  YADESERNIA 
&  CHILSON,  Franklin,  Mass.  Charles  F.  Chase,  Providence, 
Engr.      Noted  Mar.   2. 

N.  .1.,  Mnnasquan — (Official) — Contract  for  improving  sew- 
age-disposal plant  awarded  to  MATHEWS  BROS.,  Red  Bank, 
N.  J.,  at  $4,443.     Pugh  &  Hubbard,  Engr.     Noted  Jan.   6. 

N.  J.,  Montclair — Contract  for  concrete  and  vitrifled-pipe 
storm  sewer  in  Church  St.  awarded  to  ADWORTH  CONSTRUC- 
TION CO.     Edgar  S.  Closson,  City  Engr. 

N.  J.,  Newark — Lowest  bids  received  Mar.  16  for  sewer  in 
High  St.  were  as  follows:  Pasquale  Mauriello,  122  Center  St., 
Orange,  f8,410;  Louis  Jacques  Construction  Co.,  608  Mont- 
gomery St.,  Jersey  City,  $8,818;  Peter  D'Amato,  Newark,  $8,985. 
Morris   Z~i.   Sherrard,   City   Engr. 

N.  J..  Wildwood — (Offlcial) — Contract  for  sewage  treatment 
plant  awarded  to  JAMES  McLINDEN  &  CO.,  Anglesea,  N.  J. 

Penn.,  Ouakertown — Victor  Box  Co.  awarded  contract  for 
sewage-disposal  plant  to  GREEN-STARR  ENGINEERING  CO. 

Ala.,  Camden — Contract  for  sewer  and  water-works  system 
awarded  to  SULLIVAN.  LONG  &  HAGERTY,  Bessemer.  Ala. 
Edgar  B.  Kay,  Tuscaloosa,  Engr. 

La.,    De    Ridder — Contract    for    sewer    extensions    awarded 
to    SUTHERLAND    CONSTRUCTION    CO.,    Kansas    City, 
at  $35,000.     Xavier  A.  Kramer,  Magnolia,  Miss.,   Engr. 
Feb.  17. 

La.,  RaTville — Contract  for  sanitary  sewer  system  awarded 
to   M.   GRIPFBN   O'NEIL   SONS,    Dallas,   Tex. 
$20,000.      Noted    Feb.    17. 


,     Mo., 
Noted 


Estimated   cost. 
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Ohio.  Clevelnnd — Contract  for  sewer  In  Jennings  Ave. 
awarded  to  C.  W.  JACKSON,  Cleveland,  at  $11,877. 

Ohio.  Shnker  Hel»i;htN— (Cleveland  post  otHce) — ((^Illcial)— 
Contiact  lur  .storm  and  sanitary  .sewer.s  in  various  streets 
awarded  to  LANIOSK  CO.,  Columbia  Hldf,'.     Noted  Mar.  9. 

Iiid..  C'riiwrordHville — Board  of  Public  Works  awarded  con- 
tract for  lateral  sewer  to  D.  Y.  STOUT.  J.  A.  Cragwell,  City 
Engr.      Noted    Mar.    9. 

Inil..  Ft.  \Vii>ne — (Official) — Contract  for  sewer  In  east 
end  of  city  awarded  to  J.  B.  SHKETS  CO..  Kelly  and  Murt- 
land    St.,    Pittsburgh,    Penn.,    at    $21,857.      Noted    Mar.    2. 

Mich.,  KNcanaba — Contract  for  Delta  Ave.  sewer  awarded 
to   DKLTA    CONTRACTING   CO. 

III.,  Anna — Contract  for  sewage  tank  for  Anna  State  Hospi- 
tal awarded  to  HOEFFKEN  BROS.  SUPPLY  AND  CONSTRUC- 
TION CO..  Helleville,  111.  \V.  S.  Shields,  1201  Hartford  Bldg., 
Chicago.    Engr.      Noted   Feb.   17. 

III..  Ro<-k  iMland — P.  Trenkenschuh,  at  $5.72.  for  ferguson 
segment,  $ti.;!2  foi-  brick  and  $2.90  per  cu.yd.  for  lock  (■-xcava- 
tion  submitted   lo\v<'st  bid   for  storm   drain.     Noted  Jan.   27. 

WiM..  ONhkoMh— Contract  awarded  to  C.  R.  M  FOYER  &  SONS 
CO.,  Oshko.sh  for  9,742  ft.  of  20-in.  pipe  sewer  at  57c.  per  lin.ft. 
and   5,320   ft.  of  12-in.  pipe  sewer  at  55c.   per  lin.ft. 

Iowa,  Woodward— State  Board  of  Control  awarded  con- 
tract for  septic  tank  at  State  Epileptic  Colony  to  ANDERSON- 
DEERE  CO.,   Boone. 

Minn.,  Diiliith — Contract  for  Morgan  Park  sewei-  awarded 
to  LOUNSBERRY  &   McLEOD,  at   $89,000. 

Minn.,  St.  Paul — Contract  for  sewer  system  In  Capitol  Ave. 
awarded  to  O'NEIL  &  PRESTON,  at  $96,000.  Oscar  Claussen, 
City   Engr.     Noted   Mar.   2. 

.Mont..  Anaconda — (Official) — City  awarded  contract  for 
storm  sewers  to  BELTS  &  BIN(;H.\M,  Anaconda,  at  $5,614. 
W.  B.  Vestal,  Jr.,  City  Engr.     Noted  Mar.  9. 

Mont.,  Poison — (Official) — Contract  for  sanitary  sewer  sys- 
tem awarded  to  SECURITY  BRIDGE  CO.,  Billings,  at  $25,719. 
Long    &    Olson,    Engr.      Noted    Feb.    10. 

Mo.,  KanMa.s  City — Board  of  Public  Works  awarded  con- 
tract for  sewer  in  district  bounded  by  .S5th,  39th,  Indiana  and 
Askew  St.  to  MICHAEL  WALSH.     Estimated  cost,  $10,000. 

Te.v.,  HouNton — Contract  for  storm  sewer  on  Euclid  Ave. 
from  Westheimer  Rd.  to  Buffalo  Bayou  and  laterals  on  Jack- 
son Ave.  from  Lincoln  to  Euclid  St.  and  Missouri  Ave.  from 
Yupan  to  Euclid  St.  awarded  to  HORTON  &  HORTON,  Hous- 
ton, at  $2(;3.994;  storm  si-wer  on  Tuani  Ave.  from  Crawford 
to  Live  Oak  St.  to  HARDMAN  c^i  .VIOLSO.V.  Houston,  at  $15,576; 
storm  sewer  on  Crockett  St.  from  Hickory  to  Taylor  St.  and 
lateral  on  Henderson  and  Silver  St.  from  Crockett  to  Sliearn 
St.  to  W.  WALDO,  Houston,  at  $21,149.  E.  E.  Sands,  City  Engr. 
Noted    Mar.    9    and    16. 

Calif.,  Burllnganie — Contract  for  sewers  in  Easton  Addition 
awarded    to    FEDERAL   CONSTRUCTION   CO.,    at    $247,128. 

GARBAGK 
Proposed    Work 

Ponn..  Altoona — Election  will  soon  be  held  to  vote  on  $50,- 
000   bonds   for   garbage-disposal   plant. 

MImh..  Clarksdale — Bids  will  be  received  until  Apr.  4  for 
garbage  incinerator.     M.  W.  Purnell,  City  Clk. 

STREETS  AND  ROADS 
PropoNed    Work 

N.  Y.,  AIl»any — City  will  improve  following  streets.  Wash- 
ington Ave.  from  Lake  Ave.  to  Manning  Blvd.,  Leedale  St.  from 
Barrows  to  Hampton  St..  New  Scotland  Ave.  to  Garden  St. 
F.   R.   Lanagan,   City   Engr. 

IV.  Y.,  Albany  —  Common  Council  authorized  improving 
Pennsylvania  Ave.,  between  Livingston  and  Beverly  Ave;  also 
contemplates  improving  Myrtle  Ave.  and  extending  Quail  St. 
F.  R.  Lanagan,  City  Engr. 

N.  Y.,  Buffalo — Bids  will  be  received  by  Department  of  Pub- 
lic Works  until  Mar.  22,  for  paving  and  repaying  various 
streets. 

IV.  Y.,  Buffalo — Plans  being  prepared  for  20  mi.  county 
roads  to  be  constructed  this  summer.     Estimated  cost,  $140,000. 

N.  Y.,  IVew  York — (Borough  of  Bronx)  —  (Official) — Bids 
will  be  received  bv  Douglas  Mathewson.  Borough  Pies..  Mu- 
nicipal BIdg..  Ciotona  Park.  177th  St.  and  3d  Ave.,  until  10:30 
a.m..  Mar.  27,  for  furnishing  and  delivering  7,000  cu.yd.  grits, 
400,000  gal.  tar  road  oil  and  2,000  cu.yd.  paving  sand. 

IV.  Y„  New  York — (Borough  of  Brooklyn) — (Official)  — 
Bids  will  be  received  by  L.  H.  Pounds,  Borough  Pres.,  Room  2, 
Borough  Hall,  until  11  a.m..  Mar.  29,  for  furnishing  and  de- 
livering 1,500  cu.yd.  of  1%-in.  broken  trap  rock  and  1.500  cu.yd. 
trap  rock  screenings;  furnishing  and  delivering  5,800  cu.yd.  of 
1%-in.  broken  trap  rock  and  2,300  cu.yd.  trap  rock  screen- 
ings. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)— 
All  bids  received  Jan.  12  for  repairing  asphalt  pavement  on 
marginal  streets  and  piers.  North,  East  and  Harlem  Rivers, 
Contract  1496,  rejected.  Work  will  be  readvertised.  Noted 
Jan.   G  and   Dec.   30. 

N.  Y.,  Tarrytown — Plans  being  prepared  for  improving 
Broadway.  Estimated  cost,  $125,000.  James  R.  Losee,  89 
Altmont  "Ave.,   Tarrytown.   Engr. 

N.  J.,  Bnyonnc — (Official) — Contract  for  improving  18 
streets  will  be  awarded  about  Apr.  15.  Walter  L.  Clarkson, 
City  Engr.     Noted  Jan.  6  and  Feb.  17. 

N.  J..  Montelair — Bids  will  be  received  by  Harry  Trippett, 
Town  Clk..  until  8  p.m..  Mar.  27,  for  furnishing  asphalt  dis- 
tribution equipment  and  road  oil.     E.  T.  Closson.  City  Engr. 

N.  J.,  Montolnir — Bids  will  be  received  by  Harry  Trippett, 
Town  Clk..  until  .Mar.  27  for  furnishing  asphalt  for  use  in 
penetration  macadam  road  during  1916.  E.  T.  Closson,  City 
Engr. 


„,  ^*  •••>  >(*"«'•< — Rids  will  be  received  by  Board  of  Street  and 
Water  Commissioners  until  Mar.  30,  between  3:15  and  3:30 
p.m  for  improving  Broad,  Commerce.  River,  Ogden,  Vander- 
pool.  Mulberry,  Front,  .South,  Mead  and  Silver  St.  and  Brook- 
F  1     f?"'  "'""  ^'^''"  ^^'^'     •^"'■''''*  "•  Sherrard,  City  Engr.     Noted 

I'enn.,  Nantlookp — Plans  being  prepared  for  paving  several 
streets,    including    North    Market   and    Prospect   St. 

Penn.,  Philadelphia — (Official) — Bids  will  be  received  until 
r/.^'V.  -**  ^'"'  K'ading,  paving  and  iiniiroving  various  streets. 
William    H.    Connell,   Ch.    Bureau    of    Highways. 

Penn.,  Rural  Valley — City  Council  authorizes  grading,  curb- 
ing and  paving  portions  of  Main  St. 

/>««"'■''""••  l"'"n*own — Citizens  contemplate  voting  on  $400,- 
000  bonds  for  improving  highways. 

Md.,  Baltimore — County  Commissioners  contemplate  ex- 
penditure of  $185,000   for  road   work. 

Md.,  CriNtield — City  contemplates  bond  issue  to  pave  streets, 
etc. 

-Md.,  Norway — Citizens  voted  to  improve  Main  St.  Esti- 
mated cost,  $20,000.     George  W.  Holmes,  Selectman. 

Va.,  Buekinfi;hain — County  Commissioners  contemplate  con- 
struction of  50-mi.  road. 

Va.,  Culiieper — County  Commissioners  contemplate  bond  is- 
sue  for   road   work. 

Va.,  KaNtville — Northampton  County,  Capeville  District,  will 
vote  in  April  on  $20,000  bonds  for  22  mi.  .sand-clay  roads. 

Va.,  «;iouoester — Gloucester  County  and  State  contemplate 
constructing   2-mi.   road.      Estimated   cost,   $5,000. 

Va.,  Monterey — Montgomery  County  Commissioners  con- 
template constructing    %-mi.   road   in   Monterey. 

Va..  Moiitro.sN — Westmoreland  County  will,  with  state  aid, 
construct  10-  to  12-mi.  road.  Estimated  cost,  $5,500.  Albert 
Stuart,  County  Clk. 

Va.,   Soutli    IloNton — See    item    under    "Sewers." 

Va.,  Suffolk — City  sold  $70,000  bonds  for  improving  streets 
and    sewers.      R.    H.    Brinkley,    City    Engr. 

W.  Va.,  Beckle} — Citizens  of  Raleigh  County  will  vote 
Apr.  1  on  $835,000  bonds  for  road  work  as  follows:  Town 
District,  $300,000;  Trap  Hill  District,  $135,000;  Shady  Spring 
District,  $190,000;   Slab  Fork  District,   $210,000.      Noted   Feb.   24. 

W.  Va.,  Fairmont — (Official) — Election  will  be  held  Apr.  8 
in  Marion  County,  Lincoln  District,  to  vote  on  $650,000  bonds 
for  road  improvements.  A.  D.  Williams,  Library  Bldg., 
Morgantown,  Ch.   Rd.  Engr. 

W.  Va.,  Harrisvilie — Election  will  be  held  Apr.  8  in  Ritchie 
County.  Clay  and  Murphy  Districts,  to  vote  on  $240,000  and 
$190,000  bonds  for  road  improvements.  A.  D.  Williams,  Li- 
brary Bldg.,  Morgantown,  Ch.  Rd.  Engr. 

W.  Va.,  LewisburK — Citizens  of  Lewisburg  District  will  vote 
Apr.  15  on  $153,500  bonds  for  macadam  or  other  roads.  John 
S.  Crawford,  Clk.   County  t^ourt.      Noted   M.ir.    16. 

W.  Va.,  Lewisburg — Citizens  of  Williamsl)urg  District  will 
vote  Apr.  15  on  $92,300  bonds  for  macadam  or  other  roads 
John   S.   Crawford,   Clk.,    County   Court. 

W.  Va.,  Logan — Citizens  of  Logan  County  will  vote  Apr.  22 
on   $200,000   bonds   for   improving   roads.      Noted   Sept.    23. 

W.  Va.,  New  Cumberland — (Official) — Election  will  be  held 
Mar.  25  in  Hancock  County,  Poe  District,  to  vote  on  $50,000 
bonds  for  road  improvements.  A.  D.  Williams,  Library  Bldg., 
Morgantown,  Ch.   Rd.   Engr. 

W.  Va.,  New  Martin.sville — (Official) — Election  will  be  held 
Apr.  15  in  Wetzel  County,  Church  District,  to  vote  on  $240,000 
bonds  for  road  improvements.  A.  D.  Williams.  Library  Bldg., 
Morgantown,  Ch.  Rd.  Engr. 

W.  Va..  Morgantown — (Official) — Election  will  be  held 
Apr.  15  on  Monongalia  County,  Grant  District,  to  vote  on  $300,- 
000  bonds  for  road  improvements.  A.  D.  Williams,  Library 
Bldg.,  Morgantown,  Ch.  Rd.  Engr. 

W.  Va.,  Parkersburg — -(Official) — Election  will  be  held  Apr. 
22  in  Wood  County  to  vote  on  $42,000  and  $30,000  bonds  for 
road  work  in  Clay  and  Tygart  District.  A.  D.  Williams, 
Library  Bldg.,  Morgantown,  Ch.  Rd.  Engr. 

W.  Va.,  Philippi — (Official) — Election  will  be  held  Apr.  11 
in  Barbour  County,  Barker  District,  to  vote  on  $130,000  bonds 
for  road  improvements.  A.  D.  Williams,  Library  Bldg.,  Mor- 
gantown, Ch.   Rd.   Engr. 

W.  Va.,  Spencer — (Official) — Election  will  be  held  M.ay  13 
in  Roane  County,  Geary  District,  to  vote  on  $100,000  Ijonds 
for  road  improvements.  A.  D.  AVilliams,  Library  Bldg..  Mor- 
gantown.   Ch.    Rd.    Engr. 

W.  Va.,  Spencer — (Official) — Election  will  be  held  Apr.  8  in 
Roane  County,  Spencer  District,  to  vote  on  $240,000  bonds  for 
road  improvements.  A.  D.  Williams,  Library  Bldg.,  Morgan- 
town.  Ch.   Rd.   Engr. 

W^.  Va..  SummerHvillc — Citizens  contempl.ate  constructing 
3-mi.   road.      P.   N.   Wiseman,   County   Clk. 

W.  'Vtt.,  Terra  Alta — (Official) — Bids  will  soon  be  received 
for  furnishing  cement  for  constructing  32  mi.  of  roads  in 
I'reston  County,  I>ortland  District.  Richard  R.  Feller.  Ch. 
Engr.     Noted  Feb.  24. 

W.  Vn„  West  Union — Citizens  voted  in  favor  of  $200,000 
bonds  for  road  work.     Noted  Feb.  3. 

N.  C.  Durham — Citv  contemplates  paving  its  streets.  H. 
W.    Kueffner,   City   Engr. 

N.  C,  KH7,abetlitown — Bladen  County  contemplates  con- 
structing 200  mi.  road.     Noted  Nov.  25. 

N.  C.  Greensboro — City  will  pave  West  .Sycamore  St.  from 
South   Elm  to  South   Ashe   St.      M.   M.   Boyles,   City   Engr. 

N.  C,  Hisrh  Point— Citizens  defeated  $5,000  bonds  for  street 
improvements.      Noted   Feb.   3. 

N.  C,  Plttsboro — Chatham  County  Commissioners  contem- 
plate  constructing   40   mi.   road. 

N.  C,  Shelby — City  contemplates  constructing  35,000  yd. 
asphalt    or    tarvia    streets.      J.    T.    Gardner,    Mayor. 
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M.  <-.,  Coliiiiililii- -ClllzcnH  will  vnt»  Apr.  II  uii  $1,UUU.0U0 
IioiuIh    for    linpinvlliK    ioikIm. 

<«ii.t     Sim  iiiiiiiili      t'ltl/i'Dh 
blorkH   i)n    Wtxl    Hroiiil   .Si. 

Kin..  llroiiMuii — HUIh  will  bo  rocolvod  until  Apr.  10  for  roiiil 
work  In  l.rvy  I'ouiily.  J.  li.  McCrury  Co.,  Atltiiitii,  (iu.,  lOiiKr. 
Not.'il   Nov.   -1. 

I''ln.,  Ur  Kiiiiliik  SiirliiHTa — CltlzuiiH  will  vote  ,\pr.  I  on 
$1(1. (MPO  bonilM  for  IniprovltiK  MlreetH.  Wlllliini  .M.  I''li>urii<>y. 
.Mayor. 

Kin..  I>c  Fiinlnk  SprlnitM- -  ( 'It  Ixcn.s  of  Wiilton  County  will 
voir    Miiy    2    on    :fL'7.^.ll(ln    liond.s    foi-    road    work. 

Kin..  K.iiHtlM  Cll.\  will  piive  varloua  HircctH  and  InHtull  Hunl- 
tary  and  storm  HfwerM. 

Kin.,  Kt.  I'leroe — City  plans  .-xpcndlt  ui<-  of  $ir.,UI)(l  Tor 
strrft.M. 

Kin.,  Vt.  riiTi'«- — St.  I.uclo  County  ConimlH.Ml<>n<'rH  will  con- 
Htriiit    ;io    nil.    liard-surfaci'd    roads. 

Kin.,  KlHulmniff  County  CoinnilSHlonera  will  call  lUu'tlon 
til    vot<>    on    jLT.O.miO    bonds    for    roail    IniproviMiicnts. 

Kin.,  'rnllnlinNMoe — City  sold  bonds  for  Iniprovlnn   roads. 

Kin.,  'rniiiim — Hlllsboro  County  ConimlHsloni-rs  <'ontrnipl:itc 
Improving  A'alrico  ltd.  from  Hopewell  Urt.  south  to  Marvlnla 
Ud. 

Kin.,  S<.  rptiTMliiirK — City  will  pave  16  additional  streets. 
Including  sections  of  IJnd  and  3rd  Ave.  north  from  liSth  to  rtlsl 
St.  and  7th  Ave.  south  from  1st  to  fith  St.  M.  W.  Spencer,  City 
KuKr. 

.\ln.,  Cnniden — Bids  will  be  received  by  J.  N.  Stanford,  Chn. 
Conns,  of  Wilcox  County,  until  Apr.  3  for  clay  and  sand  or 
clav-Kravel  road  from  Snow  Hill  east  and  west  about  IG  ml.. 
I'stimatod  at  $10,000;  also  similar  road  from  Camden,  Oak  Hill 
and  I'ineapple  Highway  toward  Boykin  Bridge.  Noted 
Feb.   10. 

.\ln.,  <;ood«nter — City  plans  considerable  road  work. 

.\ln..  hnfnjetto — Hids  will  be  received  by  J.  J.  Robinson,  Jr., 
until  Apr.  21   for  2  roads  in  Chambers  County. 

AIn..  Solnin — Contract  will  soon  be  awarded  for  5'^ -mi.  road 
below  SatTord. 

AIn..  'rtiMOiinibln — City  plans  expenditure  of  $0,000  for  street 
improvements. 

I.n.,  Kenton — Citizens  contemplate  road  work  in  District 
No.   2.      Kstiin;ited   cost,   $.'50,000. 

I.n.,  linko  ClinrleN — City  plans  road  work.  Estimated  cost, 
$20,000 

Tenn.,  t»-?'er — Stewart  County  Commissioners  contemplate 
constructing  l-iO-mi.  road.  Kstimated  cost,  $200,000.  Noted 
Dec.  9. 

Tenn..  Jnokwboro — Campbell  County  issued  $S,000  bonds  for 
road  work. 

Tenn..  linwrenceburK — Citizens  will  vote  in  April  on  $250,- 
000   bonds  for  constructing  roads.     Noted   Jan.   20. 

Tenn..  Madisonville — Citizens  of  Monroe  County  voted  $325,- 

000  bonds   for    road   work.      Noted   Jan.    20. 

Tenu.,  Sevierville — Citizens  voted  in  favor  of  $10,000  bonds 
for  paving.     Noted  Mar.   2. 

Ky..  Brownsville — Edmonson  County  Commissioners  con- 
template constructing  5  mi.  roads. 

Ky.,    Earlinston — Bids    will    be    received    about    Apr.    1    for 

1  mi."    macadam    paving.      R.    E.    Wipfler,    Engr. 

Ky.,  Kdnionton — County  Commissioners  contemplate  con- 
structing   20   mi.    roads. 

Ky.,  Elixabethtown — County  Commissioners  contemplate 
constructing   25   mi.   roads. 

Ky.,  Greenville — Bids  will  be  received  about  Apr.  1  for  6 
mi.   streets.     Estimated  cost,   $22,500. 

Ky.,  Harlan — (Official) — Bids  will  soon  be  received  by  Good 
Road's  Committee  of  Harlan  County  for  improving  about  40  mi. 
of  roads.  Citizens  recently  voted  $250,000  bonds  for  this  pur- 
I)Ose.  L.  E.  Yoder,  Harlan,  Ch.  Engr.  Noted  Dec.  16  and 
Feb.  24. 

Ky.,  Hartford — (Official) — Citizens  of  Ohio  County  will 
vote  May  20  on  $300,000  bonds  for  roads  and  bridges.  O.  H. 
Taylor,  Secy.  Good  Roads  Assoc. 

Kt,.  Hazard — Perry  County  Fiscal  Court  contemplates 
bond  "issue  of  $250,000  and  $300,000  for  road  improvements. 

Ky..  Hazard — W.  M.  PursifuU,  Mayor,  will  improve  streets 
and   sidewalks. 

Ky..  Henderson — Citizens  will  vote  Apr.  20  on  $400,000  bonds 
for  road  improvements.     Noted  Mar.  2. 

Ky.,  l..a  Grange — Oldham  County  Commissioners  will  con- 
struc"t  8-mi.  pike  road  and  1%-mi.  new  water-bound  macadam 
road.      Estimated    cost,    $10,000.      D.    Ireland,   Engr. 

Ohio,  Alliance — Plans  will  soon  be  prepared  for  paving 
Park    Ave.      Wade    Schectler,    City    Engr. 

Ohio,  Buevrus — (Official) — Bids  will  be  received  until  Apr. 
14  for  paving  Marion  and  Gallon  Pike.  H.  A.  Keller,  Engr. 
Noted  Mar.  9. 

Ohio,  Canton — Plans  prepared  for  paving  2nd  St.,  S.  W. 
Estimated   cost,    $16,356.     William   E.    Sarver,   City   Engr. 

Ohio,  Cincinnati — Plans  being  prepared  for  Dayton  St.  from 
Freeman  Ave.  to  Whiteman  St.  Estimated  cost,  $21,579.  F.  S. 
Krug,    Engr. 

Ohio,  Cleveland — (Official) — Bids  will  be  received  by  E.  G. 
Krause,  Clk.  of  Cuvahoga  County,  until  10  a.m..  Mar.  29,  for 
improving  Ridge  Rd.  No.  4  from  Pleasant  Valley  Rd.  to 
East  and  West  Royalton  Center  Rd.     Noted  Mar.   9. 

Ohio,  Cleveland — City  Council  approved  proposed  Prospect 
Ave.  Blvd..  to  link  East  Side  Park  system  with  downtown 
business   district.      Robert   Hoffman,    City   Engr. 

Ohio,  Colnmbus — State  will  appropriate  $2,600,000  for  im- 
proving  roads. 

Ohio,  Columbus — Bids  will  be  received  by  Board  of  County 
Commissioners  until  noon,  Mar.  28,  for  grading,  draining,  curb- 


aeadamlzlnif 
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loK    Il.iilior    Kd.,    and    for  KradlnK,   draining   am 
l.ani-    ltd.      Jcdiii  Scott,  Clk.  of  Hd. 

(Ililo,    l>ii)lon      City    will    pave   about    1(1    ml. 
year.       I'.    ().    KlehelberKi'r,    Clly    KnK'r. 

tlhlo,  lOuelld  lIlilH  will  be  received  by  II.  S.  Dunlop,  until 
noon,  Apr.  Ill,  for  KradlnK.  dralnhiK.  euiblnK  and  liavInK 
Shawnee  ltd  with  brick  or  aH|>hiilt,  and  conHtructlUK  slde- 
wiilkH,  and  for  ImprovInK  Upper  Valley  Ud.  F.  A.  I'eaMC. 
VIlhiKe    lOiiKi. 

ttlilo,  Khnllny — I'lans  will  soon  bo  prepared  for  iniicudamlz- 
Inn    11   roail.H.      A.   It.  Taylor.   lOnKr. 

Ohio,  I.Mni-nMtvr  Contriict  will  bo  nwarilod  Home  time  In 
.lime  f.ir  pavliiK  lOasI  Main  and  Went  Wheellnn  .St.  Kstl- 
maleil  cost,  $ir,,OlHl.     John  (iriKKH,  City   Engr. 

irlon — City    will    jjuve    Forest    Kt.    from    Church    St. 
ernon    Ave.      H.   II.   NoyeH,   C;ity    lOiiKr. 
Norwood — .Sec  Item  under  ".SewerH." 

Norwood — Bids  will   be   received   about   May  1   for   lin- 
I'^Htlmated     cost,     $100,000.       J.     O.     Schmidt. 
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tMilo,  ONiiaburK — City  Council  will  p.ive 

vllliige  Willi  county  aid. 

Ohio,  Siileni  —  Mids  will  be  received  until  Apr.  3  for  pavhiK 
I'last  Main  SI.  fiom  Depot  St.  to  Mncoln  Ave.  KMtlmated  coHt, 
$14,000.     H.  M.   French,  City   lOiiKr. 

4»hlo,  Thornvlll« — Citizens  will  vote  Mar.  28  on  $7,500 
bonds   for   resurf.iclng   and    imi)rovlng   village   streets. 

«»hlo,  l^rlinnn  -(Olllelal) — Citizens  recently  voted  $10,000 
bonds  for  improving  Mliiml  St.  from  High  .St.  to  Edgewood 
Ave.  Hids  will  Ix?  received  until  Apr.  20.  E.  F.  .Sweetman. 
City    Engr.      Noted    Feb.    3. 

Ohio,  YounKMtown — City  plans  to  macadamize  2%  ml.  of 
Canfteld   Ud.      10.   .S.   Smith,   Engr. 

Ohio,  YounKMtown — Mahoning  Valley  Ry.  Co.  will  repair 
paving  on  Wilson  Ave.  and  lOast  Federal   St. 

Ohio,  Touiiu'Mtown — Bids  will  be  received  by  Commission- 
ers of  MalioniiiK  County,  until  Mar.  28  for  macadamizing  Da- 
mascus anil  Herlin  Center  Rd.  Section  No.  5.  Frank  A.  Vogan, 
Clk.    County    Coinrs. 

Ind.,  Bedford — Bids  will  be  received  by  County  Commis- 
sioners until  1  p.m.,  Apr.  4,  for  gravel  or  macadamized  road  In 
Perry  Township  and  7,280-ft.  in  Indian  Township.  Ezra  W. 
Edwards,  County  Audr. 

Ind.,  Decatur — Bids  will  be  received  by  County  Commis- 
sioners until  10  a.m.,  Apr.  4,  for  macadamized  road  in  Root 
and    Union    Townships.      T.    A.    Baltzell,    Audr. 

Ind.,  Franklin — Bids  will  be  received  by  County  Commis- 
sioners until  2  p.m.,  Apr.  3,  for  gravel  road  in  Clark  Town- 
ship.     J.    C.   Gregg,   Audr. 

Ind.,  Indianapolis — Bids  will  be  received  by  County  Com- 
missioners until  10  a.m.,  Apr.  11,  for  gravel  road  on  line  be- 
tween  Perry  and   Franklin   Townships.      Leo   K.   Fesler,   Audr. 

Ind.,  Indianapolis — Bids  will  be  received  by  County  Com- 
missioners until  10  a.m.,  Apr.  5,  for  3  gravel  roads  on  line 
between  Center  and  Warren  Townships  and  8  gravel  roads 
in    Center    Township.      Leo    K.    Fessler,    Audr. 

Ind.,  Jasper — Bids  will  be  received  by  County  Commission- 
ers until  2  i).m.,  Apr.  3,  for  road  in  Boone  Township.  Jacob 
H.   Seng,   Audr. 

Ind.,  Keutland — Bids  will  be  received  by  County  Commis- 
sioners until  2  p.m.,  Apr.  3,  for  2  macadam  roads  in  Lake  and 
Lincoln   Townships.      S.   R.   Sizelove,   Audr. 

Intl.,  Madison — Preliminary  plans  prepared  for  paving  Wal- 
nut St.     R.  F.  Lee,  City  Engr. 

Ind.,  Michigan  City- — Bids  will  be  received  by  Board  of  Pub- 
lic Works  until  10  a.m.,  Mar.  28,  for  paving  roadways  of 
Union  St.  and  Lake  Ave.     Alexander  Spychalski,  City  Engr. 

Ind.,  Noblesville — Bids  will  be  received  by  County  Commis- 
sioners until  10  a.m.,  Apr.  4,  for  concrete  and  gravel  road  in 
Jackson  Township,  and  gravel  road  in  W^ashington  and  White 
River   Township.      W.    O.    Horton,   Audr. 

Ind.,  Paoli — Bids  will  be  received  by  County  Commission- 
ers until  2  p.m.,  Apr.  3,  for  8,197  ft.  and  2.099  ft.  gravel  or  ma- 
cadimized  roadway  in  Orangeville  and  French  Lick  Town- 
ships.    E.  A.  Palmer,  Audr. 

Ind.,  Princeton — Citizens  of  Washington  County  will  vote 
Mar.   29   on   proposition  to  construct  9   mi.  stone  road. 

Ind.,  Rensselaer — -Bids  will  be  received  by  County  Commis- 
sioners until  2  p.m..  Apr.  6,  for  crushed  stone  road  in  Car- 
penter Township.     Joseph   P.   Hammond,   Audr. 

Ind.,  Roekport — Bids  will  be  received  by  County  Commis- 
sioners until  Apr.  3  for  rock  roadway  in  Carter  Township. 
Frank    J.    Stocking,    Audr. 

Ind.,  Shelbyville — City  sold  $4,900  bonds  for  improving  Rob- 
ert Craig  Rd. 

Ind.,  Terre  Haute — Preliminary  plans  being  prepared  for  8 
gravel  roads.     N.  G.  Wallace,  County  Audr. 

Ind.,  Terre  Haute — City  petitioned  Board  of  Public  Works 
for  1%  mi.  brick  paving  on  South  3d  St.  F.  Kattman,  City 
Engr. 

Ind.,  Tipton — Bids  will  be  received  by  County  Commission- 
ers until  10  a.m.,  Apr.  3,  for  gravel  road  in  Madison  Town- 
ship.    Oscar  Vanness,  Audr. 

Ind.,  Vineennes — Bids  will  be  received  by  County  Commis- 
sioners for  8,184-ft.  gravel  road  in  Johnson  Township.  J.  I. 
Muentzer,  Audr. 

Ind.,  Washington — City  Council  adopted  resolution  for  pav- 
ing with  brick  Main  St.  from  West  6th  to  East  2nd  St.  Esti- 
mated  cost,    $75,000.     H.   F.   O'Neal,   City   Engr. 

Ind.,  \Va.shingrton — Bids  will  be  received  by  County  Commis- 
sioners until  2  p.m.,  Apr.  4,  for  2  pike  roads  in  Washington 
Township.     J.  G.  Clark,  Audr. 

Ind.,  YVinamac — Bids  will  be  received  by  County  Commis- 
sioners   until    noon,   Apr.    4.    for    gravel    road   In   White    Post, 
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Jefferson,  Salem  aiul  Beaver  Townships.  W.  E.  Munchenburg, 
Audr. 

Mich.,  BerKlanil — Hids  will  be  received  by  Township  Board 
until  noon,  Mar.  31,  for  6.6  mi.  rock  and  gravel  road.  Class  "C". 

MIeh.,  Houghton — Bids  will  be  received  until  Apr.  15 
for  road  work.  lOstimated  cost,  $100,000.  Randolph  Martin, 
Rd.   Engr.      Noted   Oct.   23. 

Mich.,  Hudson — (Official) — Citizens  will  vote  Apr.  3  on 
$23,000  bonds  for  asphaltic  concrete  paving.  George  Champ, 
City    Engr.      Noted   Mar.    9. 

Mich.,  OntonaKon — Bids  will  be  received  by  Town  Board  of 
Bergland  Township,  until  noon.  Mar.  31,  for  6.664  mi.  gravel 
road. 

III.,  Decatur — Contract  will  soon  be  awarded  for  paving 
Green,  Van  Dyke  and  West  King  St.  Estimated  cost,  $58,953. 
P.    T.    Hicks,   City    Engr.      Noted    Feb.    24. 

111.,  Galesburs — City  will  pave  5  mi.  street  during  spring. 
S.    M.    Connolly,    City    Engr. 

III.,  JackNonvUle — Bids  will  soon  be  received  for  paving 
South    Main    St.       E.    M.    Henderson,    City    Engr. 

111.,  MarNhall — Bids  will  be  received  about  Apr.  1  for  25 
blocks  vitrified  brick  paving  and  concrete  curb  and  gutters. 
W.    R.    I'aige,    Engr. 

HI.,  Mollnc — Contract  will  be  awarded  some  time  in  April 
for  paving  various  streets  with  asphalt.  Lyle  Payton,  City 
Engr.      Noted    Fel).    17. 

HI.,  Sterllnt;; — City  will  pave  2d  and  6th  Ave.  and  2d  and 
3d  St.     O.   E.  Hillis,  City   Engr. 

111.,  Sterllntr — Citizens  voted  in  favor  of  $60,000  bonds  for 
paving  Lincoln   highway. 

HI.,  Streator — Contract  will  be  awarded  in  April  for  paving 
Penn,  Bridge,  Center  and  11th  St.  Estimated  cost,  $12,907.  P. 
Rentz,   City   Engr.     Noted  Nov.   18. 

HI.,  Urbaiia — Board  of  Local  Improvements  contemplates 
paving   Birch  St.     A.  M.   Doneley,   City   Engr. 

W'i.«».,  PortaKc — Bids  will  soon  be  received  for  14,000  sq.yd. 
new  pavement.  11,000  ft.  combined  concrete  curb  and  gutter 
and  2,000  ft.  12,  15-,  18-  and  20-in.  vitrified  pipe  sewer.  H.  V. 
Tennant,   City   Engr. 

Wis.,  Washburn — Bids  will  be  received  by  Board  of  Public 
Works,  until  Mar.  28  for  paving  1st,  and  East  Ave.  also  Bay- 
field  St.      Noted   Feb.   24. 

lon-a,  DCS  Moines — City  will  pave  18th  St.  to  Ft.  Des  Moines 
Ave.     F.  N.  Carrs,  City  Engr. 

lotva,  Des  Moines — Citizens  contemplate  paving  9th  St. 
from   Euclid   to  Seneca  St.,  F.  N.   Carrs,   Engr. 

Iowa,  Jefferson — Bids  will  be  received  by  Board  of  Trus- 
tees until  Apr.  6  for  gravel  road.     Noted  Oct.  14. 

Iowa,  Madison — City  will  pave  several  east  end  cross 
streets  and  Santa  Fe  Ave.     R.  G.  Lewis,  City  Engr. 

Iowa,  Ottumwa — Bids  will  soorf  be  received  for  15,550  sq.yd. 
paving  and  8,680  ft.   curbing.     J.  T.  Bray,  City  Engr. 

loAva,  Sioux  nty — City  contemplates  paving  Gilman  Ter- 
race with  6-in.  concrete.     T.  H.  Johnson,  City  Engr. 

Iowa,  Sioux  City — City  will  pave  Grace  and  Sparks  St.  fiom 
West  3d  to  Riverside  Ave.     T.  H.  Johnson,  City  Engr. 

Iowa,  Sioux  City — City  will  pave  27th  St.  T.  H.  Johnson, 
City   Engr. 

Iowa,  Waterloo — Citizens  contemplate  voting  on  $300,000 
bonds  for  road   improvements. 

Minn.,  Klhoiv  Lake — Bids  will  be  received  by  C.  M.  Nelson, 
Audr.,  until  noon,  Apr.  3,  for  22,000  cu.yd.  grading  and  5,400 
lin.ft.  turnpiking  for  County  Job  No.  1,  also  for  45,000  cu.yd. 
grading  and  54,026  lin.ft.  turnpiking  for  County  Jobs  Nos.  2, 
3  and  4. 

Minn.,  Hastings — Bids  will  be  received  by  D.  A.  Hoffman, 
County  Audr..  until  2  p.m.,  Apr.  11.  for  grading  2%  mi.  on 
Mendota-South   St.    Paul   Rd.      C.   L.   Methden,   County    Engr. 

Minn.,  Lake  Crystal — Plans  being  prepared  for  street  im- 
provements. J.  F.  Druar,  314  Commercial  Bldg.,  St.  Paul, 
Engr. 

Minn.,  Lewiston — City  will  pave  several  streets.  Estimated 
cost,   $10,000. 

Minn.,  St.  Paul — Bids  will  be  received  by  August  Hohen- 
stein.  Pur.  Agt..  until  10  a.m..  Mar.  27,  for  6,000  sq.yd.  asphaltic 
concrete  paving  and  3.000  lin.ft.  granite  curbing  on  Canada 
St.,  7,600  sq.yd.  crcosoted  wood  block  and  1,400  sq.yd.  brick 
paving  and  5,000  lin.ft.  cement  curb  on  Snelling  Ave..  8,300 
sq.yd.  creosoted  wood  block  and  2,400  sq.yd.  brick  paving  and 
5,200  lin.ft.  cement  curb  on  Como  Ave.  Oscar  Claussen,  City 
Engr. 

Kan.,  Ft.  Scott — City  contemplates  paving  Crawford  St., 
12th  St.  from  Main  to  Crawford  St.  and  Caldwell  St.  from  Wall 
to  Pine  St.  with  viitical  fiber  brick,  including  curbing  and 
guttering.     C.  R.  Fisher,  City  Engr. 

Kan.,  Minneapolis — City  will  pave  various  streets,  J.  P. 
Rickard,   Engr. 

Kan.,  itiound  City — Citizens  contemplate  60  or  70  mi.  ma- 
cadam road.     James  M.  Mundell,  County  Surv. 

Kan.,  \'e<>desha — Citizens  petitioned  City  Commissioners  to 
pave  Iowa  St.  from  fith  to  Sth  St. 

Kan.,  Winlield — Citv  will  pave,  curb  and  gutter  Riverside 
Ave.  from  Main  to  Mansfield  St.  W.  C.  Hail,  City  Clk. 

Neb.,  Beatrice — City  Commissioners  will  pave  57  blocks. 
A.  J.  Pethoud,  City   Engr. 

Neb.,  Kearney — All  bids  received  Mar.  S  for  paving  in  Pav- 
ing District  No.  11  rejected.  New  bids  will  be  received  until 
3  p.m..  Mar.  30.     E.  H.  Morey,  City  Engr.     Noted  Mar.  2. 

Neb..  Kearney — Citv  will  pave  West  24th  and  West  27th  St. 
during  1916.  E.  H.  Morey,  City  Engr. 

Neb.,  Kearney — Bids  will  be  received  until  Mar.  28  for 
22,863  yd.  paving  in  District  No.  9  and  8,290  vd.  in  District 
No.   14.     T.   N.  Hartzell,   Clk. 


Neb.,  York — City  Council  passed  ordinance  for  paving  Sth 
St.  District.  George  W.  Sears,  City  Engr. 

S.  D.,  Madison — (Official) — Bids  will  be  received  about 
May  15  for  17,000  sq.yd.  paving  on  Egan  Ave.  Charles  A. 
Trimmer,  City  Engr.     Noted  Mar.  2. 

Mont.,  Ilutte — City  contemplates  expenditure  of  $175,000  for 
street   paving.     J.   J.  Armstrong,   City   Engr. 

Mo.,  CarthaKc — Plans  being  prepared  by  F.  B.  Newton,  City 
Engr.,   for   paving  Main  St.  from  Sth   to  Centennial  Ave. 

.Mo.,  Hlllsboro — Citizens  in  Jefferson  County  will  vote  Apr. 
12  on  $500,000  bonds  for  road  work.     Noted  Nov.  18. 

Mo.,  St.  l/ouls. —  (Official) — Bids  will  be  received  at  office  of 
Board  of  Public  Service,  Room  315.  City  Hall,  until  noon.  Mar. 
31,  for  improving  McPherson  Ave.  from  Taylor  Ave.  to  Walton 
Ave.  running  north  of  McPherson  Ave.,  estimated  to  cost 
$6,900;  Taylor  Ave.  from  Maryland  Ave.  to  Olive  St.,  esti- 
mated to  cost  $12,650;  Chouteau  Ave.  from  Ji-fferson  to  Comp- 
ton  Ave.  running  south  of  Chouteau  Ave.,  estimated  to  cost 
$32,550;  Chouteau  Ave.  from  Grand  Ave.  to  Tiffany  St.  run- 
ning south  of  Chouteau  Ave.  estimated  to  cost  $40,850;  Odell 
St.  from  Brannon  to  Sublette  Ave.,  estimated  to  cost  $14,500; 
Goodfellow  PI.  from  Union  Blvd.  to  Arlington  Ave.,  estimated 
to  cost,  $10,050;  Mollitt  Ave.  from  Kingshighway  to  Union 
Blvd.,  estimated  to  cost,  $22,150;  McCauseland  Ave.  from 
Lindenwood  PI.  to  Marcjuette  Ave.,  e.stimated  to  cost,  $15,350; 
alley  in  city  blocks  4,500  and  234,825  from  North  Market 
St.  to  St.  Louis  Ave.  between  Arlington  and  Semple  Ave.,  esti- 
mated to  cost,  $6,800;  alley  20-ft.  wide  in  city  block  2,676  be- 
tween Osceola  St.,  Chariton  St.,  Oregon  and  Nebraska  Ave., 
estimated  to  cost,  $3,400.     E.  R.  Kinsey,  Pres.,  Bd.  of  Pub.  Ser. 

Mo.,  Sedalla — City  Council  adopted  resolution  for  grading 
and  paving  10th  and  Thomp.son  St.,  also  for  curbing  Moniteau, 
13th  and  South  105th  St.     F.  T.  Beaming,  City  Engr. 

Mo.,  .Sednlia — City  Council  passed  ordinance  for  sidewalks 
on  Prospect,  Wilkerson,  New  York  and  Ingram  Ave.,  Center 
and  Mills  St.     F.  T.  Leaming,  City  Engr. 

Mo.,  Springfield — City  contemplates  constructing  2%  mi. 
streets.      Estimated   cost,   $50,000.     S.   R.   Fisher,   City   Engr. 

Mo.,  Trenton — City  passed  ordinance  for  paving  Tindall 
Ave.  from  14th  St.  to  Moberly  Park. 

Ark.,  Blyiheville — Mississippi  County  Commissioners  con- 
template constructing  30  or  40  mi.  road. 

.\rk.,  Little  Kock — Citv  contemplates  constructing  high- 
ways  during   1916.    B^stimated   cost,   $5,000,000. 

Ark.,  Russellvllle — Pope  County  Commissioners  contem- 
plate constructing  22  mi.   road.     Estimated  cost,   $90,000. 

Tex.,  Bay  City — County  Commissioners'  Court  contemplates 
selling  $100,000  bonds  for  road  work 

Tex.,  Cumby — Citizens  contemplate  voting  on  $50,000  bonds 
for  road  work. 

Tex.,  Dallas — Citizens  contemplate  paving  Cantegral  St. 
from  Swiss  to  Bryan  St.,  and  Leonard  St.  from  San  Jacinto  to 
McKinney  St.     H.  Mosely,  City  Engi'. 

Tex.,  Denison — Bids  will  be  received  until  Mar.  27  for  13,000 
sq.yd.   of   paving.      Robert  Gerlick,   City  Secy.     Noted   Nov.   18. 

Tex.,  Detroit — Citizens  contemplate  voting  on  $150,000 
bonds  for  road  work. 

Tex.,  Ft.  Davis — Jeff  Davis  County  Court  authorized  ex- 
penditure of  $6,000  for  improving  roads.  James  Stewart,  Clk. 
County  Court. 

Tex.,  Georgetown — Citizens  contemplate  voting  on  $15,000 
bonds  for  new  roads. 

Tex..    Honey    Grove — Fanin    County,    Good    Roads    District 

No.  4,  voted  $250,000  bonds  for  road  work. 

Tex.,  Mission — County  Commissioners  will  call  election  to 
vote  on   $300,000   bonds  for  road   work. 

Tex.,  Paris — State  Attorney  General  approved  $50,000  bond 
issue  by  city  for  street  improvements.  R.  G.  Tyler,  City 
Engr. 

Tex.,  Rockwall — County  Commissioners  contemplate  2  mi. 
overflow   bottom   road.      Estimated   cost,   $25,000. 

Tex.,  Taylor — City  will  construct  4  mi.  streets.  Estimated 
cost,   $120,000.     Peter  Schramm,   Chn.   Bd.  of  Comrs. 

Tex.,  Texarkana- — (Official) — Citizens  did  not  vote  in  favor 
of  $900,000  bonds  for  gravel  roads  as  noted  in  Mar.  9  issue. 
Charles  E.  Hayden,  City  Engr. 

Okla.,  Oklahoma — City  plans  to  repave  Main  St.  between 
Broadway  and  Santa  Pg  Ave.  with  asphalt.  G.  V.  McClure, 
City  Engr. 

Okla.,  Rine-iint; — Citizens  contemplate  voting  on  $50,000 
bonds  for  highways  in  Earl  Township. 

Colo.,  Denver — City  plans  expenditure  of  $1,050,000  for  con- 
struction  and   maintenance  of  highways. 

f'olo..  Golden  —  State  Highways  Department  appropriated 
$73,700  for  highways;  $59,000  of  this  amount  is  for  concrete 
highway  connecting  Denver  with  mountain  park  boulevard. 

Idaho,  Lewlston — Labwai  Vallev  Road  District  will  vote 
Apr.  1  on  $100,000  bonds  for  road  work. 

Idaho,  Poeatello — (Official) — Bids  will  be  received  by  A.  R. 
Dawson,  City  Clk.,  until  5  p.m.,  Apr.  6.  for  grading,  graveling 
and  constructing  curbs  and  gutters  in  Local  .Street  Improve- 
ment District  No.  10,  North  Harrison  Ave.  J.  H.  Giles,  City 
Engr. 

Ariz.,  Temple — City  contemplates  paving  several  streets. 

Wash.,  BellinKham — Bids  will  soon  be  received  for  paving 
Northwest   Diagonal   Rd.     C.   M.   Adams,   County  Engr. 

Wash..  Kverett — City  contemplates  sidewalks  on  35th  St., 
also  improving  Federal  St.     Hans  Munn,   Jr.,  City  Engr. 

AVash.,  Spokane — County  Commissioners  contemplate  ex- 
tending Inl.-ind  Empire  Permanent  Highway  No.  13-B  from 
Deer  Park  to  Stevens  County  line.     Estimated  cost,  $10,000. 

Califs  Easton — Board  of  Trustees  approved  plans  for  ex- 
tensive paving. 

Calif.,  Richmond — City  will  pave  23d  St.  and  San  Pablo 
Ave. 
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Mini    CiiiitriirtM    \tvnr)li>il 


MllHM.,  \iirlh  Viiitott-r  < 'mit  i  :i<'l  I'or  IiIkIiwii.v  In  Nnrlli 
AlliloVfl'  iiHMiiliil  in  li.WIK  .1.  Sll  h:i';ilAN  •'<)..  I:;.!  Ili'OiiiUviiv, 
l>.vnn.      Kutliiiiit.Ml   <(.Ht,   ifl&.TdO. 

MiiHM.,  Siilriii  ('otUi'iict  for  Ki'ioill*)  cdKOHtoiiuH  iiwnnli-il  to 
C'APK  ANN   (iKANlTH  C<>ltl*0»lATU»N. 

CiMiii.,  liiirtfor)!  ('oiitraclK  'nr  roiiil  work  In  Nnrtli  Haven 
To\vn»hli>  iiwuicI.mI  to  LANK  ("Oi>Ji5TIU'CTlnN  i 'oltl'i  >ll  ATH  )N. 
37  folonv  St..  MiTl.lon.  at  »2fi,(l00,  and  UNION  I'AVINd  <M».. 
Schi'iiictady.  N.  V..  at  JICI.OOO.  C'liailfM  J.  Hemii'tt,  Stato 
IliRliway    I'omr. 

N.  \ ..  I'llntlni — ("ontiaot  for  W'cHt  W'litiT  Ht.  pavlnK  nward- 
cil   to   llOl.l.KltAN    ItltOS.,  at   »2I,255.      T.   A.   Itrowii,  City    lOnnr. 

N.  Y..  \ow  York— (IloiouKli  of  llrooUlyn)  —  (Olllclal)  — 
Uvaldo  Asphalt  I'avlnR  Co.,  1  llroadway.  New  Yoi-U,  at  $4.S22, 
J2.1-:;  and  $'1,312.  rcHpcctlvoly,  .subnilltod  lowpHt  \)ld  for  rcRU- 
IntlnR  and  pavlnK  with  pi'rnianont  asphnlt  on  fi-ln.  i-oncr<'tt! 
foundation  llav  UldR.'  Avo.  from  Kith  to  llth  Ave,  17th  Ave. 
from  l.^th  to  4l!lh  SI.  and  loRiilallnR,  cnrhlnR  and  pavhiR 
with  prollmlnnrv  nspliall  pavcinont  on  r.-in.  concreti'  founda- 
tion  Tl.xl    SI.    lioni    isth    lo    I'.Hh   Avo.      Noted    Mar.   2. 

\.  J.,  Miiiilrlnir  lOIIUIal) — Contract  for  pavhiR  Mountain 
III    l.l.-ucllyn    Ud.    to    KaRlo    Itoik    Way    awarded    to 


A  v. 


Wlhl.lA.M  NKILU  OiunR.',  at  $!l.lti7.  KdRar  S.  iMosHoii, 
City    lOnj^r.      Xot.'d    Mar.    H. 

rriMi.,  liiKnitii-dMttsburnh  iiost  olUee) — Contract  for  brick 
pavement  on  sI.\r  fnundation  and  eonient  curb  and  gutter 
awarded  to  .1.  1!.  UKIOD  &  CO..  .I.IO  Broadway  St.,  McKees 
Uoeks.   I'eiin.,   at    »7,7"!l. 

reiin^  Suiilnirj  -Contract  for  paving  SUH<iUPhnnna  Ave. 
award. il   lo   W.    II.    LYO.N'S.   Arch  St.,   Sunlmry,   at   .$S.''.,(inn. 

\.  <■„  <;reeiivllle  Pitt  County  Commi.-^sioncr.s  awarded  con- 
tract lor  .xaiid-ilav  and  .soil  roads  to  JOHNSON.  I'OKTKU  >V- 
I'lOCK.   Charlotte.      Noted    Dec.   30. 

<;ii.,  I.nfiiyette — Walker  County  will  construct  2.35  mi. 
mountain  road  by  convict  labor.  Charles  Chamberlain,  S02 
,)ames   lildj;.,  ChattanooKa,  Tenn.,  In  eharse. 

Fill.,  Mliinil — Contract  for  pavlnp  Miami  Canal  liiKliway 
awarded  to  K.  1!.   FICKLE,  at  $23,500. 

All!..  nirniliiKbnm— Citv  Commissioner  awarded  contract 
for  liavinp  22d  St.  from  3d  to  4th  Ave.  to  SOUTHERN  HITU- 
LITHIC  CO..  Hirminiiham,  at  $4,231;  and  a  portion  of  15th  Ave. 
to  J.  L.  MCLLAUKY,  at  $1,407.  Julian  Kendrick.  City  Engr. 
Noted   Feb.   3. 

lll.sH.,  Clinton — (Oflicial) — Contract  for  20  mi.  gravel  roads 
for  Madison  Countv,  District  No.  2,  awarded  to  OWENS  CON- 
STUITCTIOX  CO.,  LonKview,  Tex.,  at  $S0,000.  X,  A.  Kramer, 
City   Engr.     Noted   Feb.  10. 

MisN..  roliinihiiM — Contract  for  10  mi.  macadam  road  in 
T.owndcs  Countv.  District  No.  4,  awarded  to  U.  R.  SEARCY  & 
CO.,    Meridian,    aiiss.      Estimated    cost,    $50,000.      Noted    Feb.    10. 

Mt.*i.s..  >lerlilian — Contract  for  sidewalks  and  driveways  on 
and  around  new  citv  hall  block  awarded  to  JOHN  E.  WRIGHT. 
J.  C.  Watts.  City  Engr. 

Ln.,  IVniioleonville — Contract  for  grravelins  balance  of  road 
alonp:  Bavou  Lafourche  awarded  to  EDWARD  RODRIGUE  and 
HENRY   .1.   DUPRE. 

Kt.,  Mnysville — Contract  for  paving  various  streets  with 
brick  awarded  to  R.  L.  SCHOOEFIELD.  Newport,  at  $21,0rtS, 
and  VA.STINE,  NOLAND  &  LOWERY,  Covington,  at  $43,472. 
Noted   Mar.   2. 

Ohio.  Newark — (Official) — Contract  for  paving  10th  St.  with 
brick  awarded  to  FEDERAL  ASPHALT  PAVING  CO.,  Hamil- 
ton, Ohio.     C.  H.  Wells,  City  Engr.      Noted  Mar.  2. 

Inil..  Itedforil — Contract  for  3  gravel  roads  awarded  to 
FAVBION   &    NORMAN,    at   $S.165.      Noted   Dec.    23. 

Inil.,  Brnzil — Contract  for  gravel  road  in  Warren  County 
awarded   to  WILLIAM  iNIcGUIRE   &  SON,   Brazil,   at   $12,000. 

liul.,  CovinKtoii — (Offlciall — Contracts  for  graveling  6  roads 
awarded  to  J.  ARCHlp:  PETKKSON.  AVest  I'oint.  Ind.;  WIL- 
LIAM AT-LEN.  Hillsboro;  McGCIRE  &  SON.  Brazil;  OSCAR 
ANDERSON.  Fowler;  AIcKEE  &  CO.,  Covington:  HAYNER  & 
NAYMIRE,  Independence.  H.  W.  Newlin.  County  Audr.  Noted 
Jan.   27. 

In«l.,  Franklin — (Official) — Contracts  for  gravel  roads 
awarded  as  follows:  Meredith  Rd.  to  EDWARD  BORNETT. 
Bargersville.  Ind..  at  $7,575;  Harmon  Rd.  to  D.  A.  BREWER, 
Whiteland,  Ind.,  at  $12,152.  J.  B.  Dunkworth,  Engr.  Noted 
Feb.   17. 

Ind.,  (ioNhen — Low  bidder  for  paving  with  brick  7th  and 
3d  St.  was  W.  W.  Hatch  &  Sons  Co.,  at  $53,134.  J.  W.  Haverley, 
City  Engr.     Noted   Feb.  3. 

Ind.,  fJreenonstle — Contract  for  gravel  roads  awarded  as 
follows:  Harvev  Cline  Rd.  in  Franklin  Township  to  CYRUS 
0'H.\TR  at  $4,329;  I.  E.  Y'oung  Rd.  in  Franklin  Township  to 
B.VSCOM  O'HAIR  at  $4.filfi;  Pies  McGaughev  Rd.  Russell 
Township  to  JOHN  W.  SUTHERLIN  at  $2,930;  Joseph  Moler 
Rd.  Clinton  Township  to  LAWRENCE  H.  LATHEY,  at  $7,500. 
Noted  Feb.  24. 

Ind.,  Indianaitulis — Contract  for  free  gravel  road  in  Clay 
Township  awarded  to  ROLAND  &  ROLAND,  Covington,  Ky., 
at  $6,547. 

Ind..  Indianaiiolis — Contract  for  paving  with  asphalt  In- 
diana Ave.  from  North  St.  to  Fall  Creek  awarded  to  AMERI- 
CAN CONSTRUCTION  CO.,  108  North  Delaware  Ave.,  Indian- 
apolis.    B.  J.  T.  Jeup,  City  Engr. 

Ind.,  Indianniiolis — (Official) — Contracts  for  2  roads  award- 
ed to  R.  E.  M.  CONSTRUCTION  CO.,  Evansville,  at  $14,818: 
McKINNEY  &  JENKINS.  Frankfort,  at  $17,750.  Leo  K.  Fesler, 
County  Audr.     Noted   Feb.   24. 

Inil.,     Kentlnnd — (Official) — Contract    for    road     work  in 

Washington,    Colfax    and    Lake    Townships    awarded    to   A.  E. 

HARRIMAN,  Kentland,  and  FRANK  TEACH,  Crown  Point.  S. 
E.    Sizelove,    County    Audr.      Noted    Feb.    14. 

Ind.,  La  Porte — Contracts  for  roads  awarded  as  follows: 
Road  in  Scipio  Township  to  GEORGE  M.  GROSS.  LaPorte, 
at  $8,190;  road  in  New  Durham  Township  to  GREEN  &  COP- 
LIN.   Valparaiso,   at   $7,750.     Noted   Mar.   2. 


Ind.,  MnillNon-  ContiMct  foi'  Krnvel  rf)nd  In  Milton  Town- 
Hhlji  invardid  to  JAMES  K.  MIIJOS,  I{.  U.  No.  8.  MadlBon.  at 
$7,737.      Noted    .Mar.    2. 

Iiid,,  ^IimIImoii  -City  Council  awai'ded  contract  for  paving 
Main  SI  lo  |.;\VIN(J  KM  MOLDS,  C.reincaHl  le,  Ind.  EHtlmaled 
coHl.   $3.^.lllMl.      It.    K,    L<<-,   City    Engr.      N<ited   Mur,   2. 

Ind,.  Illelimond  -<'ontriic'l  for  concrete  roadway  awarded 
to   SN^  DICK    lllfos.      K.   CharliH.   City    Engr. 

■  nil.,  l(iM-k\lll<-  Contract  for  road  In  Raccoon  TowuHhlp 
award. d  |.>  lOL.MIOK  GAWAItl)  and  .lACOIt  (JILLL\N,  WeHt 
Union    and    lll<...iiilnKdale,    Ind.,    at    $(1,770.      Noted    Mar,    2. 

Ind.,  .Sheilt}  villi-  Contract  for  ioikIh  awarded  iiH  followH; 
Macadam  road  to  WILLIAM  AVERY.  Walilron,  at  »1,;(2G,  and 
gravel  roail  to  MolilOULY  &  CO.,  Slirlbvvllle,  ot  $5,700.  Noted 
Mar.    2. 

Ind.,  Vprnon — Contract  for  criiHheil  Htono  road  In  Center 
Township  awarded  lo  II.  W.  MILLER,  North  Vernon,  Ind. 
Noted    .Mar.    2. 

Ind,.  \  liiei-nnrM — (Contract  for  paving  7th  St.  awarded  to 
FOCLKS  C()NTRA("TING  CO.,  Torre  Haute,  at  $l.a6  per  ft. 
II.   T.    Walls.   City   Engr. 

Ind.,  WnrMHtv — Contract  for  E.  E.  Circle  Rd.  for  county 
awarded  to  RROOKH  ("(JNSTRUCTION  CO.,  at  $21,967.  Noted 
.Mar.    2. 

Ind..  \>'liich«-Mter — County  Commissioners  awarded  contract 
for  improving  2  roa<lH  In  Randolph  (-'ounty  to  CHARLES 
DULL  Power.M  Station.  Charles  E.  Tlllson,  County  Audr. 
Noted    Feb.    24. 

nileh.,  lOHeiinnlia — Contract  for  1  ml.  macadamized  road 
awarded  to  DIOLTA  CONTRACTING  CO.  W.  J,  McDonald,  Citv 
lOngr. 

III.,  Dnnvllle— (Official) — Contracts  for  road  work  In  Ver- 
milion County  awarded  as  follows:  Division  1,  HARDING  & 
SLATTERY,  Cra wfordsvillo,  Ind.,  $116,444;  Division  2,  GRAN- 
ITE CITY  LIME  AND  CEMENT  CO..  (iranlte  Citv,  $172,393; 
Division  3,  A.  I).  THO.MP.SO.N,  Peoria.  $113,053;  Division  4, 
I':(^LIPSIO  CONSTRUCTION  CO.,  AViniutka.  $101,974;  Division  5, 
PKIONDIORCAST-CLARK  CO.N'ST  Kl 'CTION  ('O.,  St.  LouLs,  Mo., 
$124,800;  Division  (i.  M.  J.  IIANICK.  St.  Louis,  Mo.,  $129,825; 
Division  7,  GRANITE  CITY  LIMIO  A.ND  CIO.VIENT  CO.,  Granite 
City,  $132,947;  Division  S,  p.  M.  JOHNSTON  &  CO.,  St.  Elmo, 
$113,200;  Division  9,  EWING  SHIELDS  &  CO.,  Joliet,  $161,- 
315.     p.   C.   McArdle,   Superintending   Engr.     Noted   Feb.   17. 

III.,  KIgin— (Official) — McCARTHY  IMPROVEMENT  CO., 
Davenport,  Iowa,  at  $15,593,  awarded  contract  for  paving 
North  Gifford  St.     Morgan  H.  Brightman,  City  Engr. 

III.,  FIgin — (Official) — Contract  for  paving  Prairie  St. 
awarded  to  LOCJAN  &  GIERTZ  CON.STRUCTION  CO.,  Elgin,  at 
$5,916.      Morgan    H.    Brightman,    City    Engr. 

III.,  Flgin — (Official) — Contract  for  repaving  Grove  Ave. 
awarded  to  LOGAN  &  GIERTZ  CON.STRUCTION  CO.,  Elgin, 
at  $15,719.      Morgan  H.   Brightman,   City   Engr.     Noted   Dec.   2. 

HI.,  Georgeton — Contract  for  paving  awarded  to  FOULKES 
CONSTRUCTION   C<X,   Terre  Haute,   Ind. 

III.,  Joliet — I..OW  bidder  for  improving  Ottawa  St.  from 
alley  south  of  Clinton  St.  to  .lackson  St.  was  R.  F.  Conway 
Paving  Co.,  at  $14,504.     C.  D,  O'Callahan,  City  Engr. 

111.,  Onarga — Contract  for  paving  16  blocks  awarded  to  H. 
C.   FINLEY,  at  $38,000. 

HI.,  Sullivan — Board  of  Local  Improvements  awarded  con- 
tract foi'  paving,  curbing  and  improving  Water  St.  to  GOGGIN 
CONSTRUCTION  CO.,  Areola.  Claude  L.  James,  Engr.  Noted 
Feb.    10. 

AV'is.,  Fond  du  Lao — Contract  for  paving  awarded  to 
MURPHY  CONSTRUCTION  CO.,  Fond  du  Lac,  at  $40,000.  J.  S. 
McCullough,  City  Engr. 

AVlN.,  Milwaukee — Contract  for  paving  28th  Ave.  from 
Greenfield  Ave.  to  Lapham  St.  awarded  to  P.  C.  KROECK  CO., 
at  $1.22  sq.yd.     George  Staal,  City  Engr. 

Wis.,  Milwaukee — County  Board  Committee  on  Highways 
awarded  contracts  for  road  work  to  JOHN  R.  GRIFFITH,  at 
$15,441;  E.  N.  MATHEWS,  at  $24,572;  DELTA  CONSTRUCTION 
CO.,  at   $52,764;   PAUL  GOLLNIK,   at  $28,764. 

Iowa,  Carroll — Contract  for  paving  number  of  streets  of 
citv  awarded  to  J.  .S.  McLAUGHLIN  &  .SON,  Red  Oak,  at  $141,- 
982.     G.  C.   Beiter,   City   Engr.     Noted  Feb.   24. 

Iowa,  Creaton — (Official) — Contract  for  paving  45,000  yd. 
with  bitulithic  awarded  to  JAMES  HARRABIN  &  CO..  Des 
Moines,  at  $1.89  per  sq.vd.,  25,000  vd.  with  hassam  to  YOUNG 
BROS.  CONSTRUCTION  CO.,  St.  Louis,  Mo.,  at  $1.60  per  sq.yd., 
12,000-ft.  curbing  at  $0.35  per  lin.ft.,  42,000-ft.  combination 
curb  and  gutter  at  $0.60  per  lin.ft.  and  2.000  yd.  alley  paving 
at  $1.45  per  yd.  to  DEARBORN  CONSTRUCTION  CO.,  Water- 
loo.    Theodore  S.  De  Lay,  City  Engr.     Noted  Jan.  27  and  Mar.  2. 

Iowa,  Oakland — Contract  for  paving  21  blocks  awarded  to 
JOHN  A.  BEEBE.  Omaha,  Neb.,  at  $1.30  per  yd.  J.  H.  Mayne, 
City  Engr.     Noted  Mar.  2. 

Minn.,  Duluth — Contract  for  paving  West  1st  St.  with  creo- 
soted  block  awarded  to  D.  H.  CLOUGH  at  $66,308.  L.  Ayers, 
City  Engr. 

Minn.,  St.  Paul- — Contract  for  paving  with  asphaltic  con- 
crete Laurel  Ave.  from  west  side  of  Dale  St.  to  east  side 
of  Lexington  Ave.,  Hague  Ave.  from  Dale  St.  to  Lexington 
Ave.,  Ashland  Ave.  from  Dale  St.  to  Lexington  Ave., 
block  paving  on  Victoria  St.  from  Summit  Ave.  to  Dayton  Ave., 
Portland  Ave.  from  Dale  St.  to  Lexington  Ave.  and  Como  Ave. 
from  east  line  of  Dale  St.  to  north  line  of  Union  St.  awarded 
to  FIELDING  &  SHEPLEY,  216  University  Ave..  St.  Paul,  at 
$30,265,  $29,836,  $30,841,  $19,401,  $50,602  and  $39,369,  respec- 
tively. Citv  rejected  all  bids  for  paving  alley  in  Block  2, 
Wright's  rearrangement  of  Blocks,  22,  23,  24  and  25  of  Anna 
E.  Ramsev's  addition.  Grove  St.  between  Broadway  and  Jack- 
son St.,  14th  St.  between  Robert  St.  and  Broadway,  State  St. 
from  south  line  of  Concord  St.  to  Oakdale  Ave.,  Prescott  St. 
from  Oakdale  to  Woodbury  Ave.  and  llth  St.  from  Jackson  to 
Cedar  St.  and  will  do  work  by  day  labor.  Oscar  Claussen, 
City  Engr. 
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Kan.,  AtchlNon — (Official) — Contract  for  S.noO  yd.  brick 
^'l'^'",f>  n',',)^'^'!''''  ^'^  1-AND  CC)N.STKt!CTrf)N  CO.,  St.  Joseph, 
,ll'  i!'"^,'  .\'l-  <o"<-''*^'^'  -f''^^'"S^  t"  ^'-  '"'•  KHGKLL  CONCRETIO 
CO.,  St.  Jo.soi)h,  Mo.  Frank  S.  Altman,  City  Engr.  Noted 
Mar.   23.  >  J  a 

o  n,.^""?  >*V'','''""~tLow  bidders  for  paving  were  as  follows: 
8,000  yd.  bilck  paving,  Edward  Terry.  Leavenworth,  at  $1.06 
per  sq.yd.,   and   10.000   yd.  concrete   paving.   Land   Construction 

iv"';  J  V.'^S^'o^'^  *^-*^  P^""  sq-yd.  Frank  S.  Altman.  City  Engr. 
Noted   Feb.   3. 

Neb.,  Omnhn— (Official )— Contract  for  28.000  cu.vd.  grading 
on  Road  No.  52  awarded  to  EDW.ARU  PETERSON  CO..  Omaha, 
at   12c.  per  cu.yd.      L.   E.   Adams,   City   Engr.     Noted   Mar.   2. 

N.  D.,  FiirKo-— Contract  for  paving  (a)  4th  St.  north,  from 
center  line  of  fJrcat  Northern  right-of-way  to  north  line  of 
10th  Aye.,  (b)  fith  .\v.  south,  from  east  line  of  4th  Ave.  to 
north  line  of  ,  th  Ave.,  south,  (c)  alleys  in  block  6  of  Robert's 
fh?  «o°?.?V;''»So'„°„-''^-'^"''^  KENNEDY,  Fargo,  at  (a)  $42,2.'-).'5. 
(b)   $8,342,    (c)   $2,322.     F.  L.  Ander.s.  City  Engr.     Noted  Feb.   3. 

Mont.,  AnaooiKlii— ((Official)— City  awarded  contract  for 
paving  various  streets  to  CLIFTON,  API'LECATE  &  CO., 
Anaconda,  at  $3(5, 1.^6.  W.  B.  Vestal,  Jr.,  City  Engr. 
„  **."••. /'"•■"♦.••♦'••''^••"e— Contract  for  12.000  vd.  paving  and 
granitoid  curb  and  gutter  awarded  to  J.  W.  CARMEAN, 
Caruthersville,   at   $17,190.      B.   O.    Bennett,   City   Engr. 

Mo..  KaiiMiiN  City — Contract  for  macadamizing  Swope  Park- 
TmNT  rn™nt  Uli^n^nn"*'',*^}-  awarded  to  HALPIN  CON.STRUC- 
?in  J^n^  V."^^'  *T?.'l?  ^""^  ^"^  curbing  to  DAVIDSON  BRO.S.  at 
$10,340.     Curtis   Hill,   City   Engr.     Noted   Aug.    19. 

fr-^^**"  '"«"«'**-;r""'™''t  f"""  f^urbing  and  guttering  fith  St. 
iJ°S  ""'th  line  Front  St.  to  south  line  Benton  .St.  awarded  to 
i^-  St  iili-LOIZ.  All  bids  for  concrete  sidewalks  on  Front  and 
id  St.  were  rejected. 

<3t  ^f^--%-  /'""'■''— ■f'^ffit-ial)— Contract  for  improving  Koein 
tf;  I'^O'"  Vermont  to  Eugene  St.,  Sarah  Ave..  Vandeventer  PI., 
Manchester  Rd.  and  Chouteau  Ave.,  Motard  Ave.  from  Vista 
Ave.  to  Rutger  St.  to  EYERMANN  CON.STRTTCTTON  CO  St 
Louis,  at  $24  68^!),  $3,030  and  $2,7r,o.  respectively;  January  A^e! 
from   Ar.senal    St.    to   Columbia   Ave..    Cooper   St.    from    Shaw    to 

&li  t"J'av^'\T^Tr-\  ^Xl^.'^''^^  A^*"-  *''■"'"  Cooper  to  Macklind 
Ave.   to   .SKRATNKA    CON.STRTTCTION   CO..    Security,   BIdg.,   St. 

P^e^'  of  Pub    Se.^"'^''^''  ''"''  •""•220.  I'espectively.     E    R.  Kihsey, 

Mo.,  Springfield— Contract  for  2fi-mi.  road  in  Pulaski 
County  awarded  to  PIONEER  TRACTOR  CO..  at  $5,000. 
t„  ■^^'n"'""  Henton— (^ontract  for  grading  3  mi.  highway  be- 
.^^^™  Renton  and  Newcastle  awarded  to  GEORGE  BAND- 
ARET.  Bryn  Mawr  Wash.,  at  $18,450.  A.  P.  Denton,  Countv 
Engr.      Noted    Jan.    27. 

,-.T7.^,?SVT^5f;^'f.""""~'^°"''''ict  for  Underwood  Rd.  awarded  to 
GENERAL   CONSTRUCTION   CO.,   Spokane,    at   $39,583. 

Calif.,  Fresno — Contracts  for  paving  awarded  as  follows: 
W,l.!^x,"''.^X*'^S-'  '^^^  ^""^  Kerchkoff  St.  to  FEDERAL  CONSTRUC- 
^JP^-nP^;-  S^^^i^  ^^  •■^'^'*'-  to  WORSWTCK  STREET  PAVING 
CO.     B.   E.  Cronkite,   City  Engr.     Noted  Feb.   10. 

Calif.,  AVIiittier — Contract  for  improving  Broadway  be- 
A^®T®rikSl^?Pj?,"''  '*"'^  P;i inter  Ave.  awarded  to  CATJFORNIA- 
AKIZONA  CONSTRUCTION  CO..  Los  Angeles,  at  $8,000. 

IIVDISTRIAl.    WORKS 
Proposed    'Work 
^,  i*'?."^"  "'"''*  Taunton— Chandler  Oil  Cloth  and  Buckram  Co., 
Old     Colony    Ave.,    plans    2-story.     100xl20-ft.    factory.      Esti- 
mated  cost.    $25,000. 

Ma.ss..  Ware — Ideal  Coated  Paper  Co.,  Brookfield,  plans  1- 
story.    100x300-ft.    factory    at   Ware.      Estimated    cost,    $50,000. 

Conn.,  Bridgeport — Municipal  Ice  Plant  Commission  recom- 
mended expenditure  of  $155,000  to  City  Council  for  con- 
structing  ice    plant.      A.    H.    Terry,    City   Engr. 

Conn.,  Hartford — Plans  being  prepared  by  P.  C  Watz 
Arch.,  for  3-story,  50rl57-ft.  garage  and  warehouse  for  Gordon 
Bros. 

Conn.,  Hartford — Plans  being  prepared  by  Ford,  Buck  & 
Sheldon,  Arch.,  for  warehouse  for  A.  &  S.  Hartman  Hart- 
ford. 

Conn.,  IVew  Britain — Plans  being  prepared  bv  W  H  Cad- 
well.  Arch.,  for  6-story.  40xllO-ft.  factory  on  "Main  St.  for 
Beaton    &    Cad  well    Manufacturing    Co. 

Conn.,  AVaterliury — Plans  being  prepared  for  factory  at 
Waterbury  for  Connecticut  Brass  Co..  Inc.,  West  Cheshire 
Charles   H.    Preston,    Jr.,   Waterbury.    Arch. 

N.  Y.,  BiitTalo — Buffalo  Union  Furnace  Co..  foot  of  Ham- 
burg St.,  plans  to  construct  1-story  steel  casting  house  at 
plant  on   Buffalo  River.     Estimated   cost,   $18,000. 

N.  v.,  Bufralo — Fred  F.  Dye,  1271  Jefferson  St.,  will  con- 
struct 6-stoiy  warehouse  at  Main  and  Balcom  St.  S.  H.  Dun- 
ford,  of  Moores  &  Dunford,  Engr.,  10  South  La  Salle  St.,  Chi- 
cago, 111.,  prepared  plans. 

N.  Y.,  BufTalo — Plans  prepared  for  addition  to  plant  of 
Schoellkopf  Aniline  and  Chemical  Works,  Inc.,  Abbott  Rd. 
Estimated  cost,  $16,000.     Noted  Dec.  2. 

N.  Y.,  NeHbwrgli — Plans  being  prepared  for  addition  to 
plant    of   Du    Pont    Fabrikoid    Co. 

Ti.  Y.,  New  Yorii — (Borough  of  Brooklyn) — American  Sugar 
Refining  Co.  plans  addition  in  connection  with  Havemeyer 
plant  on  Kent  Ave.     Estimated  cost.  $1,000,000. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Plans  being 
prepared  by  Benjamin  Driesler,  153  Remsen  St.,  for  1-story, 
75xl40-ft.  building  on  Ditmas  Ave.  for  William  Becker's  Ana- 
line  and  Chemical  Co.     Estimated  cost,  $12,000. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Bids  will  soon 
be  received  for  1-story,  33xl00-ft.  garase  on  Park  PI.  for 
James  McDonald,  Bedford  and  Myrtle  Ave.  Estimated  cost, 
$15,000.      John    J.    Carroll.    Rockaway    P;uk.    Arch. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — F.  W.  Wurster 
&  Co.,  375  Kent  .Ave.,  contemplates  plans  at  Kent  Ave.  and 
South    6th    St.      Estimated    cost,    $60,000. 

N.  Y.,  Niagara  FaliM — Isco  Chemical  Co.,  Niagara  Falls, 
recently   iBcorporated,   plans   to   eonstruct   plant  at  Union   and 


Royal  Aye.  Estimated  cost,  $300,000.  Walter  McCulloch, 
'iluck   Bldg.,   Engr. 

1  S^;  y-.'  ->,'««"»'»  KallH — Niagara  Electrochemical  Co.  will  re- 
build 4  buildings  of  plant  at  Buffalo  Ave.  and  24th  St.  recently 
destroyed   by   flre.      Hector   R.   Carveth.   Gen.   Mgr. 

N.  Y.,  ONHlnInK — Charles  G.  Washburn,  Middle  Dock.  Ossin- 
'"K.     contemplates     1-story,     150x500-ft.     factory.       Estimated 

ir  "^^  }-•'  ""<•••«'»•<«'' — (Official) — Bids  will  be  received  about 
,}^'-,Jl\  tor  200x225-ft.  plant  for  Roche.-ner  Folding  Box 
<  o..   10  Commercial  St.     L.  W.  Gerew,  Gen.  Mgr.     Noted   .Mar.   9. 

y-  y..  Syracuse — Plans  being  prepared  for  fabricating  shop 
lor    Syracuse    Architectural     Iron    Works. 

N.  Y.,  Syraeus*-— Syracuse  Terminal  Warehouse  Cori)ora- 
tion,  recently  incorporated,  plans  8-story,  80x300-ft.  ware- 
house. Hariy  E.  Jones  anil  F.  C.  King.  Syracuse,  interested, 
oon'*.*,"'"'  •'''!*"'•**'' — Pliins  being  prepared  by  Louis  Quein,  Jr., 
22 J  Broad  .St.  for  2-story.  25x70-ft.  factory  on  Clark  PI.  for 
Nathan  Finkel.      Estimated  cost.  $10,000. 

,,.,?'•,•,'••  J*,"**^'""" — Plans  being  prepared  by  Lee  &  Hewitt, 
llJ.i  Broadway.  New  York.  N.  Y..  for  3-story.  30xl70-ft. 
tjietory  on  Cnion  Ave.  for  Harris  Bros.,  25  Manchester  Ave. 
l^stimated    cost,    $20,000. 

I'enn.,  Alburtls — Thomas  Iron  Works.  Allentown,  will  im- 
prove plant  at  Alburtls. 

I  r*""",;,'.  fonwhohofken — (Official) — Bids  are  being  received 
.,Yn  ^.?  J""*'  '"'"''  Rubber  Co..  Conshohocken.  for  2-story,  150  to 
_'00x80-ft.    nrepioof   mill    construction    building. 

Penn.,  <'orni>oli.s — Plans  being  prepared  by  T.  E.  Cornelius 
tor  addition  to  warehouse  and  factory  of  Consolidated  Lamp 
and  (Jhiss  Co. 

Penn.,  Hellertown— Thomas  Iron  Works,  Allentown,  plans 
to   improve    plant   at   Hellertown. 

Penn.,  IIokendauK-ua — Thomas  Iron  Works,  Allentown,  plans 
to    improve   plant   at    liokeiidauciua. 

Penn.,  Johnstown — Cambria  Steel  Co.  plans  to  improve 
plant  at  an   estimated  cost  of   $2,000,000.     A.   C.   Dinkey,   Pres. 

Penn..  Mituch  Chunk — Mauch  Chunk  Iron  Works  plans  to 
rebuild  plant  recently  destroyed  by  fire. 

Penn.,  Mt.  Holly  Sprlng.s — Mt.  Holly  Paper  Co.  will  improve 
plant  at  an  estimated  cost  of  $100,000. 

Penn..  Nortli  Wales — IMans  being  prepared   for   1 -story,   50x 
60-ft.    loom    factory    for    L.    H.    (Jilmer    Co.     52    North    7th    St 
Philadelphia.      Estimated  cost,   $10,000. 

Penn..  Philadelphia — L.  L.  Brody,  Philadelphia,  plans  to 
construct  5-story  factory  building  at  113-115  North  Broad 
St.  Estimated  cost,  $50,000.  Max  Haupt,  Drexel  Bldg.,  Phila- 
delphia, Arch. 

Penn.,  Philadelphia — William  P.  Datz  &  Bros..  6th  and  Sum- 
mer St..  will  construct  6-story  factory  building.  Ballinger 
&    Perrot,    17th    and    Arch    St.,    Arch. 

Penn.,  Philadelphia — Bids  will  be  received  about  Apr.  15 
by  F.  T.  Uezzell,  Arch.,  1203  Filbert  St.,  Philadelphia,  for  3- 
story.  50xl00-ft.  factory  on  13th  St.  for  James  Foley  &  Son. 
3008  Chestnut  St.  •  '  ' 

Penn.,  Philadelphia — Bids  will  be  received  about  Apr.  1  for 
4-story  factory  at  147  North  3rd  St.  for  Mershon  Patent  Shak- 
ing Grate  Works,  1203  Filbert  St.  P.  T.  Uezzell,  1203  Filbert 
St.,    Philadelphia,   Arch. 

Penn.,  Philadelphia — Plans  being  prepared  for  1-  and  4- 
story.  110x336-ft.  and  119xl39-ft.  garage  and  service  building 
at  23rd.  24th,  Walnut  and  Locust  St.  for  John  Wanamaker, 
13th   and   Market   St.,    Philadelphia. 

Penn.,  Pittsburgh — Carbon  Steel  Co.  will  construct  additions 
to  plant  at  31st  St.  and  Allegheny  River. 

Penn.,  Pittsburgh — Hubbard  &•  Co..  German  National  Bank 
Bldg.,    will    rebuild   plant  at   Pittsburgh. 

Penn.,  Pittsliurgh — (Official) — Bids  will  be  received  about 
Apr.  10  by  Hunting  &  Davis,  Arch..  Century  Bldg.,  for  9-story, 
110xl50-ft.  warehouse  for  Schenley  Farms  Co.  Estimated 
cost,    $250,000.      Noted    Mar.    16. 

Penn.,  Pittsburgh — -Plans  being  prepared  by  Jaussen  & 
Abbott  for  warehouse  at  11th  St.  and  Liberty  Ave.  for  Isaac 
Kaufmann.     Estimated  cost,  $50,000. 

Penn.,  Pittsburgh — Pittsburgh  Knife  and  Forge  Co.,  Farm- 
ers  Bank   Bldg.,  will   build  additions   to   plant. 

Penn.,  Pittsburgh — A.  E.  Thompson.  Rutherford,  X.  J.,  will 
build  6-story  warehouse  in  East  End,  Pittsburgh. 

I'enn..  Soranton — Scranton  Steel  and  Iron  Co.  plans  to  im- 
prove  plant   on   Capouse   Ave.      Estimated   cost,    $100,000. 

Penn..  AVilkes-Barre — Sheldon  &  Leach  plans  silk  mill  at 
New  Grove  and  Gilligan  St.     Andrew  K.  Leach,  Pres. 

Penn.,  Wilkes-Barre — Plans  being  prepared  bv  George  S. 
Welsh.  Arch..  Coal  Exchange  Bldg.,  Wilkes-Barre,"  for  2-storv, 
160x200-ft.  silk  factory  and  boiler  house  for  Duplan  Silk  Co. 
4th  Ave.  and  17th  St.,  New  York,  N.  Y.     Estimated  cost,  $110,- 

000. 

Md..  Baltimore — Bids  will  be  .received  until  Apr.  20  for 
3-story.  100x200-ft.  reinforced-concrete  plant  at  31st  St.  and 
Eastern  .Vve.  for  Baltimore  Oil  Engine  Co.  Estimated  cost, 
$60,000.     A.   W.  Gieske.  Pies.     Noted  Jan.   20. 

Md.,  Baltimore — Baltimore  Paper  Box  Co.,  1201  South  How- 
ard St.,  plans  to  enlarge  plant. 

Md.,  Baltimore — Bids  will  soon  be  received  bv  Sparklin  & 
Childs,  Arch.,  Law  Bldg..  for  2-story.  60x.Sl-ft.  garage  on  Bel- 
videre  St.  for  Wallace  W.  Kemp,  401  East  Oliver  St.  Esti- 
mated  cost,   $10,000. 

Md.,  Baltimore — William  C.  Robinson  &  Son.  32  South  St  . 
plans  wareliouso  near  Huntington  Ave.  and  26th  St. 

Md.,  Hagerstown — Plans  being  prepared  by  Mack  &  Kountz. 
Arch.,  for  1-story.  42xl20-ft.  garage  for  M.  O.  MuUer,  North 
Prospect  St.     Estimated  cost,  $15,000. 
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Mil.,  I.iiki-Mliorr  l.iiki'  Swirt.  4X6  ICitHt  22ii(l  .St..  Mult  liiior<\ 
Will    luilhl    i:   .iloix.    ri«x200-ft.    fiu'tory   at    UiikuHhorn. 

\u.,  HlfhnioiKl  ItldN  will  Hoon  l>i>  ri'colvcil  for  HOx.t.'IO-ft. 
waii-lmuNc  for  Woinlwiiril  iM  Sdii,  C>n4  Mutual  UIiIk.  lOHtliiiiitiMl 
i-i).st.    JlO.dlMI. 

Vn.,  Hoiiiiokv — Pi'i'i'lPHH  Caiiily,  "OR  ('oiniiioroi-  .St.,  plaiiH 
3-slor.v    fartoiy. 

>\ .  \n..  SI>i«t>r»ivllloMal\vuriii  Aluiiiliiluin  Coiporatlon, 
TItt.sl.iirKh.    I'. 1111  .    plaiiN    lo    liullil    plant    at    SiHt.THvlllc. 

\\.  \  II.,  \\  licrlliiK  rian.-)  pi<'|>i>ifil  liv  Sargent  Xt  I.\in<ly, 
KU-cv  lOnKi  .  71'  West  .Vdams  .SI  ,  Chlcaj;:".  111.,  for  addition  to 
plant    of    WluolInK    Kloc-tric    Co. 

\.  <■.,  SallHliiir.T  -KoMlor  ManufailurlnK  <'o.  iilaii.s  l.lXxlf.O- 
ft.    addition    1.1    plant. 

IV,  «'.,  s<-ii(liiiiil  \«>«'k — rrosopnt  Hosiery  Co.  contempIntcH  2- 
Btory,    t!0\llii-fl     mill    In   .spihiK. 

N.  <•..  U  lliiiliiKton  Swift  *  Co.,  TT.  S.  Tnrds.  ChlonRo,  III., 
plans   luilldiiiK  al    WllinlnRton.      lOatlinnted   cost.   $46,000. 

K.  C.  \\lliiiliiK<i>ii  -TldcwatiT  Towor  Co.  will  rebuild  ina- 
cliliu'   and    paint    .shop.s    rccintly    destroyed    by    lire. 

IV.  <".,  \\  liiNtoii-Siilciii  Huntley  Furniture  Co.  plans  4-story, 
73xl50-ft.  ad.lillon   to  plant. 

S.  «•.,  l.iineiiM«i>r  -.loliii  O.  Wylle  contemplates  knlttlnR  mill. 
Estimated    cost,    ?L'ri,000. 

«;ii.,  Atlniitn — .Mlanta  Steel  Co.  plans  additions  to  plant. 
Estimated  cost,    $100,000. 

(ia.,  Ilriinim'lok — Yarifan  Rosin  and  Turpentine  Co.  will  re- 
build 2-  and  :!-Ktorv,  ,sixll7-ft.  and  r)3.\222  ft.  plants  recently 
destroyed  liv  fire.  Kstiinated  cost,  between  $400,000  and 
?500,000. 

Un.,  CoIiinibuH — Mertas  Mills  will  soon  award  contract  for 
addition    to    plant.      Kstimated    cost,    $275,000. 

Un.,  4iriiiitvlll« — Grantvllle  Cotton  Mills.  Orantville,  con- 
teinjilatis  exjienditure  of  $35,000  for  Improving  and  enlarging 
Its   plant. 

<in.,  (iriffln — H.  V.  Kell  Co.  plans  3-story  warehouse  and 
ollice    building. 

<;n..  Koine — Union  Manufacturing  Co.  plans  to  build  an  ad- 
dition  to   plant  at   Rome. 

Fla.,  Lioke  City — John  Greer,  Moultrie,  Ga.,  interested  in 
construction  of  packing  plant  at  Lake  City.  Estimated  cost, 
$150,000. 

Fin.,  Mvodo^vM — (Citra  post  office) — Florida  Peat  Products 
Co.,  Ocala.  iilans  to  build  plant  at  Meadows.  Estimated  cost, 
$75,000.  Ralph  W.  I.,obenstine,  162  West  71st  St.,  New  York, 
N.    Y.,    Pres. 

Ala.,  Bay  Minette — .•\labama  Manufacturing  Co.  plans  2- 
story   addition    to    plant. 

.\la.,  HirminKThnni — Republic  Iron  and  Steel  Co.  contem- 
plates   additions    to    plant.      C.    T.    Fairbairn,    Gen.    Mgr. 

Ala.,  (inilHden — Gadsden  Car  Works  plans  to  enlarge  plant. 
Estimated   cost,    $22,000. 

Ala.,   Roanoke — Roanoke   Banking   Co.   plans   4   warehouses. 

MisH.,  Jackson — State-  appropriated  $20,000  for  2  limestone 
crushing  plants  to  be  operated  by  Prison  Board  with  convict 
labor. 

Tenn.,  Altonpark — E.  Van  Winkle.  Atlanta,  Ga..  plans  1- 
story,    50x2i)0-ft.    motor   truck   assembling   plant   at  Altonpark. 

Tenn.,  Chnttanoofca — Chattanooga  Aseptic  Cotton  Co.  will 
rebuild   plant    recently   destroyed    by   lire   with    loss   of   $75,000. 

Tenn.,  I'hattanooKU — C.  D.  Little,  Rome,  Ga.,  plans  bottling 
plant  at  Chattanooga.  Estimated  cost  between  $15,000  and 
$20,000. 

Tenn.,  ChattanooKa — Plans  being  prepared  by  Charles  J. 
Bearden.   Chattanooga,   for  cotton  warehouse   for  C.  A.   Lyerly. 

Tenn.,  Jackson — Southern  Tile  and  Brick  Works  plan  to 
enlarge  plant  at  Jackson. 

Tenn.,  Kinsrsport — Plans  being  prepared  for  additions  to 
plant  of  Clinchfield  Portland  Cement  Corporation.  Esti- 
mated   cost,    $90,000.      John    A.    Miller,    Nazareth,    Penn.,    Pres. 

Tenn.,  Knoxvllle — Star  Laundry  Co.  plans  2-story,  60x130- 
ft.    laundry.      Estimated    cost,    $20,000. 

Tenn..  Memphis — Memphis  Overland  Co.  plans  3-story  ser- 
vice station  and  salesroom  at  Monroe  Ave.  and  Lauderdale 
St.      Thomas   H.    Smart,    Pres. 

Tenn.,    Xaahville 

cost.  $55,000. 

Ky.,  Loiiisvillc — Dunkerson  &  Co.,  Louisville,  will  rebuild 
plant  recently  destroyed  by  fire  with  a  loss  of  $100,000.  Cassel- 
berry    Dunkerson,    1214    Rowan   St.,    Pres. 

Ohio,  Akron — Plans  prepared  by  C.  D.  Cooley  Co.,  Arch., 
Centurv  Bldg.,  Pittsburgh,  Penn..  for  3-story  dairy  plant  for 
Akron    Pure    Milk   Co.      Estimated    cost,    $75,000. 

Ohio.  Allianci- — Plans  being  prepared  by  C.  D.  Cooley  Co., 
Arch.,  Century  Bldg..  Pittsburgh,  Penn.,  for  1-  and  2-story 
dairv  plant  for  Alliance  Pure  Milk  Co.  Estimated  cost, 
$12,000. 

Ohio,  Canton — Canton  Feed  and  Milling  Co.  will  build  ad- 
dition and  improve  plant  at  802  Nacarre  Rd.  C.  L.  Lothanner, 
Gen.  Mgr. 

Ohio,  Canton — Canton  Motor  Car  Co.  granted  permit  for 
garage  at  Cleveland  Ave.  and  5th  St.,  N.  W.  Estimated  cost, 
$90,000. 

Ohio,  Cincinnati — Plans  being  prepared  by  Harry  Hake, 
Arch.,  Telephone  Bldg..  Cincinnati,  for  warehouse  for  Barrett 
Manufacturing  Co.,  17  Battery  PL,  New  York,  N.  Y.  Estimated 
cost,  $100,000. 

Ohio,  Cincinnati — Plans  being  prepared  by  Zettel  &  Rapp. 
Arch.,  607  Johnston  Bldg.,  for  4-story,  26xl50-ft.  factory  for 
Starr  Piano  Co.,  139  West  4th  St. 


-W.    W.    Pahe    plans    garage.      Estimated 
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d    Rubber    Co,    plans 


Ohio,  <  Irtrlnnil  lllnininNtock  &  Held  Co.,  3201  West  fiSth 
.St.,  pliiiiH  lo  liiilld  an  addition  to  ItH  plant.  Eutlmated  cOBt 
$20,000. 

Ohio,  Clrvrlnnd — United  Cottee  Co.  iilanH  factory  at  1102 
Scovlllii    Av<i.      Louis    Schwarz.    Mgr, 

Ohio,  rii-veliind'  I'laiiH  pn'i)are<l  for  liakory  at  Perkins  and 
lOiiMt  loth  SI  for  Ward  llakInK  Co.  lOHtlmuted  coMt,  $100,000 
Noted    Oct.    14, 

Ohio,  llnyliin — C?lty  Machine  and  Tool  WorkH  purchased  site 
at  I'lasl  ;inl  and  Juno  Ht.  and  plariH  to  bull<l  factory.  ICutl- 
niated    i-o.mI,    $;i(i,()00. 

Ohio,  Dnyton  Davis  .Sewing  Miiehino  Co.  plans  factory  on 
(■llbirl     Ave.       lOMtltnuted     coHt,     $10,000. 

Ohio,  Dayton — iOdgma  Machine  Co.  jilans  addition  to  pliint 
on   National   Ave. 

«>hlo,    lOnot    I'ali-Mtlnt 

additions    to   plant. 

Ohio,  iliiiiillton  -Champion  Coated  I'ajier  C"o,,  Hamilton 
plans    lo    liulld    adilltlon    to    Its   plant.      Kstlmaled    cost,    $10,000. 

Ohio,  l.OKiiii  PliiriH  being  prepared  by  William  LoomlK, 
Arch.,  501  Canal  SI.,  for  2-story  garuge  for  Main  Motor  Car  Co. 
lOstimated    cost,    $10,000. 

Ohio,  Marlon — Marlon  Tire  and  Rubber  Co.  plans  to  build 
plant.      Estimated    cost,    $20,000.      J.    Wilbur    Jacoby,    .Se<iy. 

Ohio,  MlanilnburK' — Bids  will  soon  be  received  for  garage 
for  1).  A.  Stump.  Estimated  cost,  $15,000.  GuHtave  A.  NlehauB, 
25    Callahan    Bldg.,    Dayton,    Arch. 

Ohio,  Toledo — Barrett  Co.,  17  Battery  PI.,  New  York,  N.  Y., 
plans  factory  at  276S  Front  St.,  Toledo.  Estimated  cost, 
$15,000. 

Ind.,  Terre  liniite — Valentine  Packing  Co.  plans  slaughter 
and  packing  pl.iiit  on  Mulberry  St.  Estimated  cost,  $100,- 
000.      Harvey    Valentine,    Pres. 

Ohio,  Toledo — Cloverleaf  Dairy  Co.  plans  to  build  nlant  on 
triangle    bounded    by    11th.    Washington    and    Illinois    St. 

Ohio.  Warren — Bids  will  be  received  about  Apr.  1  for  1- 
story  garage  on  Market  St.  for  James  A.  Garglll,  7  Electric 
Bl<lg.      Estimated    cost,    $10,000. 

Ind.,  EvanMvlIle — Evansville  Veneer  Co.  will  rebuild  plant. 
Estimated  cost,   $10,000. 

Ind.,  Gary — United  States  Steel  Corporation  will  build  plant 
at  Gary.     Estimated  cost,   $25,000,000. 

Ind.,  IndiannpolLs — Bids  will  be  received  until  8  p.m..  Mar. 
28,  by  John  E.  Cleland,  Bus.  Dir.,  Bd.  of  School  Comr.,  for 
shop  and  warehouse  between  Ray  and  Wilkins  .St.  Thomas  A. 
and  Victor  H.  Winterrowd.  332  American  Central  Life  Bldg., 
Arch. 

Ind.,  Indianapolis — Plans  prepared  for  82xl50-ft.  addition 
to  factory  of  National  Malleable  Castings  Co.,  546  Holmes 
Ave.      Estimated  cost,   $40,000. 

Mich..  Battle  Creek — United  States  Register  Co.  plans  3- 
story  factory.  L.  Moblo,  3300  Humboldt  Ave.,  S.,  Minneapolis, 
Vice-Pres. 

Mich.,  Calumet — Calumet  &  Arizona  Co.  contemplates  an 
expenditure   of   $1,500,000   for   improving   and   enlarging   plant. 

Mich..  Detroit — Plans  being  prepared  for  5-story„  94x255- 
ft.  factory  for  American  Auto  Trimming  Co.,  Berlin  and  Mel- 
drum   St.     Estimated  cost.   $125,000.      C.   Gotfredson,   Pres. 

Mich.,  Detroit — Plans  being  prepared  by  George  W.  Graves, 
Arch.,  Rowland  Bldg.,  for  2-story,  60x300-ft.  factory  for  Bour- 
Davis  Motor  Car  Co.  Estimated  cost,  $150,000.  C.  Bour,  803 
Fisher    Arcade    Bldg.,    Pres.      Noted    Feb.    24. 

Mich.,  Detroit — Plans  being  prepared  by  Smith.  Huchman 
&  Grylls,  Arch.,  710  Washington  Arcade,  for  additions,  to 
plant  of  Detroit  Steel  Products  Co.,  Griffen  and  Elmwood  St. 
Estimated  cost,  $100,000.  J.  G.  Rummey,  Gen.  Mgr.  Noted 
Feb.   24. 

Mieh.,  Detroit — Detroit  Sulphite  Pulp  and  Paper  Co.,  2607 
Jefferson  St.,  plans  1-storv  factory  on  Jefferson  St.  Estimated 
cost,   $30,000. 

Mich.,  Detroit — Standard  Motor  Truck  Co.  will  build  fac- 
tory   at    496-500    Bellevue    Ave. 

Mich..  Detroit — Plans  being  prepared  by  Baxter,  O'Dell  & 
Halpin,  Arch.,  1024  Hammond  Bldg.,  for  l-story  factory  on 
Jefferson  St.  for  B.  S.  Warren  Co.,  Ford  Bldg.  Estimated 
cost,    $14,000. 

Mich..  Grand  Rapids — Holland  Canning  Co.  plans  addition 
to    plant    at    Grand    Rapids. 

Mich.,  Grand  Rapids — Plans  being  prepared  for  factory  at 
Pere  Marquette  Crossing  and  Madison  Ave.,  S.  E.,  for  Grand 
Rapids  Leather  Novelty  Co. 

Mich.,  Grand  Rapids — Plans  prepared  for  2-story,  55x100- 
ft.  factory  at  Scribner  Ave.  and  Blumrich  St.  for  Glendon  A. 
Richards  Co. 

Mich.,  Kalamazoo — J.  A.  Richards  Co.,  Albion,  plans  42x100- 
ft.  factory  on  Pitcher  St.,  Kalamazoo. 

III..  Champaign — Plans  prepared  for  2-story,  38xll0-ft. 
warehouse   at   706   North   Neil   St.    for   W.    S.    Foote    &   Co. 

III..  Chicago — Converse  Shoe  Co.,  Maiden,  Mass.,  plans  fac- 
tory   at    618    West    Jackson    Blvd.,    Chicago.      Estimated    cost, 

$110,000. 

III..  Chicago — Illinois  Seed  Co..  1521  South  Peoria  St..  pur- 
chased site  at  41st  Ave.  and  Filmore  St.  and  plans  to  build 
plant. 

III.,  Kankakee — (Official) — Bids  will  be  received  about  Apr. 
15  for  plant  for  Kankakee  Tile  and  Brick  Co.  Estimated  cost, 
$50,000.      Noted    Mar.    9. 

III.,  Moline — Moline  Tool  Co.  will  build  1-story,  150x241- 
ft.    plant    at    1st    Ave.    and    20th    St.      Estimated    cost,    $30,000. 

III.,  ftuiney — John  A.  Heller,  R.  J.  Connery  and  associates 
contemplate   building   packing   plant.      Estimated   cost,    $50,000. 

III..  Rock  Island — Tri-Citv  Railway  Co.  plans  repair  shops 
at  31st  St.  and  5th  Ave.  Estimated  cost,  $80,000.  John  G. 
Huntoon,   Gen.   Mgr. 
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wis.,  Hartford — Plans  prepared  by  R.  Messner  &  Bros., 
Arch.,  1004  Majestic  Bids?.,  Milwaukee,  for  3-story  warehouse 
for   Young   Bros.      Estimated   cost,   $10,000. 

Wis.,  JaneNvillc — I'lans  beiriK  prepared  for  factory  for 
Janesville    Tractor   and    Ensine    Co.      Estimated    cost.    $12,000. 

Wis.,  Kenosha — Peter  Pirsch  Co.  will  build  addition  to 
plant   on   Market   St. 

Wis.,  Kohler — IMans  being  prepared  by  Brust  &  Philipp, 
Arch.,  506  Free  I'r.'ss  BldK'.,  Milwaukee,  for  1-story,  76x200- 
ft.   addition   to   plant   of   Kohler   Co. 

Wis.,  I.,a  Crosse — Chalmers  Motor  Co.,  Jefferson  St.  and  New 
Belt  Line,  Detroit,  Mich,,  plans  -l-story,  60x400-ft.  plant  with 
40x60-ft.  wing  at  La  Crosse.      Estimated  cost.   $150,000. 

Wis.,  Menonionle — Laursen  Automatic  Pump  Co.  purchased 
plant  of  Globe  Iron  Works,  Menomonie,  and  will  build  foundry 
addition   to  plant. 

Wis.,  Milwaukee — Plans  being  prepared  by  Schuchardt  & 
Judell,  Arch.,  42H  .Ipfferson  St.,  for  3-story,  45xl.')0-ft.  coffee 
roasting  plant  and  w,u-ehousi>  at  foot  of  Milwaukee  St.  for 
Banner  Coffee  Co.  K.^timated  cost,  $45,000.  A.  C.  Willvock, 
1422   Vliet   St.,   Gen.   Mgr. 

Wis.,  Washburn — E.  I.  DuPont  de  Nemours  Powder  Co.  con- 
templates an  expenditure  of  $225,000  for  improving  Barksdale 
plant   at   Washburn.      F.   T.    Beers,   Gen    Supt. 

Wis.,  West  Allls — Pioneer  Manufacturing  Co.  plans  ma- 
chine  shop   and    factory   at   6703   Greenfield   Ave. 

Wis.,  West  Bend — West  Bend  Woolen  Mills  Co.  contem- 
plates   2-story,    60xl06-ft.    factory.      John    Geib,    Mgr. 

Iowa.  Cedar  Hupids — Plans  being  prepared  by  C.  B.  Zalesky, 
Arch..  601  Security  Bank  Bldg.,  Cedar  Rapids,  for  2  garages. 
Estimated  cost,  $S8,000  and  $16,000. 

Iowa,  Sioux  City — National  Refining  Co.  plans  3-story  ad- 
dition to  plant  at  4th  and  Chambers  St.  Estimated  cost, 
$30,000. 

Minn.,  Brainerd — Whitney  Utilities  Of  St.  Cloud  contem- 
plates factory  at  Brainerd. 

Minn.,  Lake  City — Lake  Citv  Button  Co.  plans  to  enlarge 
plant. 

Minn.,  Minneapolis — Pillsbury  Flour  Mills  Co.,  302  Metro- 
politan Life  Bldg.,  plans  9-story  mill  building  at  3rd  Ave. 
and  Main   St.,   S.   E. 

Minn.,  St.  Paul — See  item  under  "Railways." 

Minn.,  Minneapolis  —  Northwestern  Casket  Co.,  661  17th 
Ave.,  N.  E.,  will  build  4-story  addition  to  plant.  Estimated 
cost,   $10,000. 

Minn.,  St.  Paul — Burns  Lumber  Co.  plans  2-story  factory 
on   Atwater   St.      Estimated   cost,    $11,500. 

Minn.,  St.  Paul — Hildred-Nelson  Co.  plans  factory  in  Mid- 
way or  North  St.,  Paul  District.     Estimated  cost,   $50,000. 

Minn.,  St.  Paul — Northwestorn  Vacuum  Churn  Co.,  22S  Endi- 
cott  Bldg..  plans  to  build  plant  at  St.  Paul.  Estimated  cost, 
$200,000.     F.  T.  Mumm,   Pres. 

Minn.,  St.  Paul — P.  W.  Sharp  Printing  and  Manufacturing 
Co.,  Thief  River  Falls,  plans  to  build  plant  at  St.  Paul.  Esti- 
mated cost,   $50,000. 

Kan.,  Hutchinson — T.  H.  Pettit  Grain  Co.  purchased  site  at 
Hutchinson  and  will   build   elevator.      Estimated   cost,   $25,000. 

Kan.,  W^iohita — G.  W.  Ralls  and  M.  S.  Keachersid  contem- 
plates warehouse  at  Emporia  Ave.  and  Kellogg  St.  Esti- 
mated   cost,    $20,000. 

S.  D.,  Aberdeen^W.  J.  and  S.  N.  Tiffany  plans  1-story,  142x 
150-ft.     laundry     and     dry     cleaning     plant. 

Mo.,  Hannil)al — (Official) — Bids  will  be  received  about  Apr. 
1  by  M.  J.  Martin.  Arch.,  Hannibal  Trust  Bldg.,  for  2-story, 
75x85-ft.  garage  for  Thomas  L.  Anderson.  Estimated  cost, 
$13,500.      Noted    Mar.    2. 

Mo.,  St.  Joseph — Contract  will  soon  be  awarded  for  factory 
and  warehouse  at  8th  and  Monterey  St.  for  .Standard  Oil  Co. 
Estimated  cost,  $80,000.  R.  N.  Allen,  Chicago,  111.,  Supt.  of 
Constr.      Noted   Jan.   30. 

Mo.,  St.  I.ionis — Plans  prepared  for  plant  for  John  T.  Milli- 
ken  <fc  Co.,  316  Clark  Ave.  Estimated  cost,  $250,000.  Noted 
Mar.  16. 

Mo.,  Sprin>;fleld — Roy  Haskett  and  Guy  Mace  contemplates 
50x200-ft.  garage  on  St.  Louis  St. 

Ark..    Arkadelphia  —  Mack     Risinger,     Nashville,     plans    ice 

plant  at  Arkadclijhia. 

Tex.,  natson — Thompson  &  Beitrich  will  rebuild  machine 
shop  and  electric-light  plant.     Estimated  cost,  $50,000. 

Te.x.,  Kl  Paso — Haymon  Krupp  contemplates  storage  build- 
ing on  West  San  Antonio  St.      Estimated  cost,   $50,000. 

Tex.,  Orange — Plans  being  considered  for  municipal  abba- 
toir  at   Orange. 

Tex.,  San  Antonio — Maverick-Clarke  Lithographing  Co.  will 
build  1-story,  150x350-ft.  factory.  R.  H.  Cameron,  Consult. 
Engr. 

Tex.,  Taylor — Citv  contemplates  abattoir.  Estimated  cost, 
$15,000.     Peter  Schramm,   Chn.   Bd.  Comr. 

Okla.,  Oklahoma — Bids  will  soon  be  received  for  addition 
to  plant  of  Williamson-Halsell-Frasier  Co.,  West  Q  St.  Esti- 
mated  cost,   $45,000.      Noted   Mar.   2. 

Okla.,  Rin«;IinK — Mohawk  Refining  Co.,  Oklahoma,  plans  to 
build    oil    refinery    at    Ringling. 

Okla.,  Tulsa — J.  S.  Cosden  Co.  plans  addition  to  oil  re- 
finery. 

Colo.,  Denver — (Official) — Bids  will  be  received  until  Mar. 
25  by  William  Cowe,  Arch..  50.S  Mack  Bldg.,  for  3-story,  50x133- 
ft.  garage  and  sales  building  for  Vasso  Chucovitch.  Esti- 
mated   cost,     $40,000.       Noted     Mar.     2. 

Colo.,  Denver — Willys-Knight  Overland  Co..  Toledo,  Ohio, 
plans  distributing  plant  at  Denver. 


Vtah,  OKden — Ogden  Packing  and  Provision  Co.  contem- 
plates an  expenditure  of  $300,000  for  Improving  plant  at 
Ogden. 

Wash.,  Seattle — Fisher  Flouring  Mills  Co.  plans  addition  to 
plant.     O.  D.  Fisher,  White  Bldg.,  .Secy,  and  .Mgr. 

Ore.,  Medford — Press  reports  state  Knight  Packing  Co.,  474 
East  Alder  St.,  Portland,  contemplates  canning  factory  at 
Medford.     C.  L.  Knight.  Pres. 

Ore.,  North  Portland — Union  Meat  Co.  plans  7-story  rein- 
forced-conorete  cooler  and  curing  building  at  packing  plant. 
Estimated   cost,   $150,000. 

Ore.,  Portland — Plans  being  prepared  by  Camp  &  Du  Pug, 
Inc.  Arch  1426  East  Alder  St.,  for  rebuilding  mills  of  Inman- 
r.'Vi'S't"  ^  *^°-  ^°"t  °f  East  Caruthers  St.  Estimated  cost, 
$150,000. 

Ore.,  Portland — Union  Meat  Co.  plans  7-8tory  reinforced- 
concrete  plant.     Estimated  cost.  $150,000.     C.  Colt,  Mgr. 

Calif.,  Chloo — Diamond  Match  Co.  plans  planing  mill.  Esti- 
mated  cost,    $15,000. 

Calif.,  Los  AuK-eles — Plans  being  prepared  by  C.  E.  Shat- 
tuck.  Arch.,  Mason  Bldg..  for  3-story  class  "C"  factory  build- 
nig  to  carry  2  additional  stories  at  9th  and  McGary  St.  for 
R.   H.  Arnold. 

Calif.,  Los  Ang-eles — (Official) — Bids  will  soon  be  received 
for  enlarging  plant  of  Homer  Laughlin  Engineering  Corpora- 
tion, 2652  Long  Beach  Ave.  Estimated  cost,  $200,000.  Noted 
Feb.   24. 

A  ^"M/"  ,''""  Anjfeles — Plans  being  prepared  by  S.  A.  Judd, 
Asst.  Harbor  Engr.,  for  industrial  center  at  Los  Angeles  Har- 
bor.      Estimated     cost,     $5,000,000. 

Calif.,  San  Franeisoo — Frey  &  Co.,  119  Sacramento  St.,  will 
build  reintoicpd-coiu-rete  warehouse  at  foot  of  Front  St.  Es- 
timated  cost,   $100,000. 

Calif.,  Strathmore — Foothill  Orange  Grove  Co.  plans  pack- 
ing   house.      Estimated    cost,    $100,000.      W.    L.    Crowe,    Mgr. 
c.,^'^^?"  Halifax-— City  Council  plans  abbatoir.     Estimated  cost, 
$20,000.     L.  P.  Monaghan,  Clk. 

Hue.,  Druniniondville — Aetna  Chemical  Co.  of  Canada,  Ltd., 
DrummondviUe,  E.,  will  construct  sulphuric  acid  plant.  Esti- 
mated  cost.   $300,000. 

,  .^"^•'  Montmorency  Falls — Dominion  Texile  Co.  plans  to 
build  addition  to  plant. 

<iue.,  St.  .leronie — Bid.s  will  soon  be  received  for  addition 
to  plant   of  St.   Jerome  M.inufacturing  Co..   Ltd. 

Ont.,  Brampton — Council  contemplates  rubber  and  tire  fac- 
tory.    Frank  D.  Law,  interested. 

Ont.,  Ft.  Erie — International  Safe  Co.  plans  addition  to 
plant  at  Ft.  Erie. 

Ont.,  London — London  Foundry  Co.,  London,  will  build  addi- 
tion.     Estimated   cost,   $10,000.      E.   Grobb,   Mgr. 

Ont.,  London — Plans  prepared  for  warehouse  for  Inter- 
national Harvester  Co.  Estimated  cost,  $75,000.  S.  McConvrey 
Mgr. 

Ont.,  London — A.  W.  Wolfe,  163  Adelaide  St.,  W.,  plans 
warehouse  on  Spadina  Ave.  and  Wellington  St.  Estimated 
cost,  $50,000. 

Ont.,  Montrose — Michigan  Central  R.R.,  15th  St.,  Passenger 
Terminal,  plans  to  expend  about  $250,000  for  round  house,  coal 
docks,  etc.,  at  Montrose.     G.  H.  Webb,  Ch.   Engr. 

Ont.,  Mt.  Rrydg-eq — Crow  Motor  Car  Co.,  Mt.  Brydges.  will 
build  addition  to  plant.  Estimated  cost,  $10,000.  John  Stuart. 
Mgr. 

Ont.,  Oshawa — Bryant  Manufacturing  Co.  plans  factory  at 
Oshawa. 

Ont.,  Ottawa — Grant,  Holden  &  Graham,  147  Albert  St.,  will 
rebuild  factory.     Estimated  cost,   $30,000. 

Ont.,  Peterboro — Campbell  Flour  Mills  Co.,  Ltd.,  Cawthra 
Ave.,  Toronto,  will  build  elevator  and  storehouse  at  Peter- 
boro. 

Ont.,  Port  Arthur — Saskatchewan  Co-Operative  Grain  Asso- 
ciation  will   build   elevator   with   capacity   of   2,500,000   bu. 

Ont.,  Stratford — Williams  Trow  Knitting  Co.,  St.  Patrick 
and    Erie    St.,    plans    to    enl.-irge    plant. 

Ont.,  Toronto — Martin  Corrugated  I'aper  Box  Co.  granted 
permit  for  brick  factory  at  353  Pape  Ave.  Estimated  cost, 
$16,000. 

Sask.,  Swift  Current — Imperial  Oil  Co.  plans  warehouse  and 

storage    tanks. 

Bids  In  and  Contracts  Awarded 

X.  H.,  Manchester — (Official) — Willard  H.  Griffen  Shoe  Co. 
awarded  contract  for  4-story,  45xl50-ft.  factorv  on  Belmont 
St.  to  BANTON  &  BERNARD,  Manchester.  Estimated  cost, 
$35,000.      Noted    Feb.    24. 

N.  H.,  Portsmouth — (Official) — Contract  for  factory  for 
Morely  Button  Manufacturing  Co.  awarded  to  W.  A.  WENT- 
WORTH   CO.,   Boston,   Mass.      Noted    Mar.    2. 

Mass.,  Fall  River — Foster  Spinning  Co.  awarded  contract 
for  mill  to  BEATTLE  &  CORNELL.  Francis  A.  Poster,  Bos- 
ton, interested. 

Mass.,  Holyoke — Cowan  Truck  Co.  awarded  contract  for  2- 
story,  100x200-ft.  factory  to  P.  J.  KENNEDY  &  CO.,  INC. 

Mass.,  Holyoke — Contract  for  4 -story,  60xl20-ft.  factory 
on  Dwight  St.  for  Prentiss  Wire  Works  awarded  to  P.  J. 
KENNEDY  &  CO. 

Mass..  Lexington — Contract  awarded  by  John  C.  Spofford, 
Arch.,  15  Beacon  St..  Boston,  for  1-story,  60xl20-ft.  garage 
to  F.  .r.  VAN  ETTON,  53  Mapleton  St.,  Brighton.  Estimated 
cost,  $20,000. 

Mass.,  Worcester — Norton  Grinding  Co.  awarded  contract 
for  addition  to  plant  No.  6  on  Gleason  Ave.  to  E.  J.  CROSS 
CO.      Estimated   cost,    $50,000.      Noted   Oct.    7. 
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lliioM..  \<-t\  llrili'<>r<l  I'ontrnrt  for  iiddltlnii  lo  Moni>in<'t 
Mills  ii\v;inli<l  to  l,.\\Vlti;N(.'IO  10.  LiOCKliJ.  Lnwience.  IOhII- 
iiuil.'il    lo.st.    J.STTi.OOd       i\oti-il    Miir.    9. 

KliiHM.,  IMorlliniiiiKoii-  I'oiitriift  for  rpfrlBorntliiK  nnd  Htor- 
iinf  plmit  lor  Armour  rnckiiiR  Co  a  wiiidfd  to  liANIIOh 
IVCON.N'KLh   .>i    SO.NS.    llolyollLV       Kntiiiuitud    cOHl.    Jlifi. ()(»(). 

^liiiM.,  Wiirrrn  Coiilrufl  for  L'-Hloiv.  lil'.x  I  lifi- f  I ,  dyn  hoilHO 
for  \V;iri.>ii  Colloii  MIIIh  :i\viu<lrd  to  .1.  W.  HISIKll'  &  CU..  109 
KoMttr  St.,   W  orii'Mlor.      K.stlimiU'd   cohI.    JliO.lMII). 

It.  I.,  l*in\«in'k«>t — Uliodo  Island  Tcxtlli'  ("o..  I'ralrlo  Avi"., 
nwaidi'il  lonliint  lor  IJ-Htorv.  tiOxHiO-ft.  factory  to  KUANK  (!. 
ROWiaOY  CO..  I'awtuckot.  lisllmulcd  cobI,  $30,000.  Noted 
Mar.   11. 

K.  I..  I*r«>vl<l«>n«>r — (Omdal) — Contrnct  for  •l-.story.  40xlf>ii- 
ft.  rolnforcod-foiirretp  niacliinc  Hhop  for  Uoaman  \-  Smith  Co. 
awnrdod  to  TUUNKIt  CONSTUITCTION  CO..  11  Hroudway,  New 
York.   N.    Y. 

II.  I.  I>r4i\  liU'iift'  Coiitrart  for  fi-.story.  50xl30-tt.  addition 
to  iilaiif  or  I'.rowu  \-  Sharpi'  Co..  Itpach  and  llolden  .St.. 
liwar.lo.l  l.>  Al-.KKTIIAW  CON.STUUCTION  CO.,  fi  Beacon  .St., 
Ho.ston.    Ma.ss. 

H.  I.,  S«>lfuii«r--(Norlb  Scitiiati^  post  otilce) — Hoiie  Co. 
awar.li'il  contract  for  C.  mill  l>uil<lli\wM  to  J.  W.  BISHCJP  CO., 
WorccHtcr.  Ma.s.s.      l':stimatc<l  cost.  $iri0,OO0. 

I'oiiii..  Ilrldtrcport — (Olliclan  — Hullanl  Machine  Tool  ("o. 
awarded  contract  for  fi-stoiy.  ITxlos-ft.  niaiuifacturinK  liuild- 
ins  on  Kallroart  Ave.  to  THUNKK  CONSTUl'CTION  CO..  11 
Broailway,    N(-\v    York,    N.    Y. 

Ciiiui..  M!<!(!!eto«n — Contract  for  9fix216-ft.  and  .SOxlOO-ft. 
factory     IniiUlinss     for     Russell     Manufacturing    Co.     awarded 

to  o.  o.  .sTo.N'r:  i>i  co. 

I'oiiu..  New  Hnveii — Cowles  Tolnian  awarded  contract  for 
3-storv.  S.'>x90-ft.  KaraKe  and  salcsioom  to  M.  .1.  C;IBBU1> 
CO..  109  Water  St.,  New  Haven.  Kstimated  cost,  $20,000. 
Noted  Dec.  2. 

(Vtnn..  Shelton— (Official) — Contract  for  4-story.  40x80-ft. 
reinforced-concrete  factory  for  O.  K.  Tool  Holder  Co.  awarded 
to  TURNER  CONSTRUCTION  CO.,  11  Broadway.  New  York, 
N.  Y. 

I'OIIII.,  ^Vn«e^Illl^>• — (Official) — Eastern  Brass  and  In^ot  Co. 
awarded  contract  for  r..Sx200-ft.  factory  to  SAMTTET.  AITSTIN 
&  SON  CO..  14230  Euclid  Ave.,  Cleveland,  Ohio.     Noted  Mar.  2. 

N.  v..  New  Aork — (Borouch  of  Jlnnliattan) — Contract  for 
S-storv.  "r>x100-ft.  storase  buildinc  at  541  West  21st  St.  for 
M.  N.  "Shannon  awarded  to  ST.VNDARD  CONCRETE  STEEL. 
CO.,    41S    East    31st    St.       Estimated    cost.    $140,000. 

N.  Y.,  Now  York — (BorouKh  of  Queens) — Contract  for  1- 
storv.  50x200-ft.  factory  for  National  Susar  Refining  Co.,  Dock 
St..  Long  Island  City,  awarded  to  LEDDY  &  MOORE,  105  West 
40th   St.    (Borough   of   Manhattan). 

N.  Y.,  New  York — (Borough  of  Queens) — Contract  for  4- 
Story.  100x3.'>0-ft.  reinforced-concrete  factory  and  garage  for 
Degnon  Realty  and  Terminal  Improvement  Co..  30  lOast  42nd 
St.,  awarded  to  NATTONAI.,  FIREPROOKINC,  CO..  Broadway 
and   24th   St.    (Borough   of  Manhattan).      Noted   Dec.   30. 

N.  Y..  Niimnra  FalLs — Contract  for  3-story  factory  at  3rd 
and  W.-ilnut  St.  for  Defiance  Paper  Co.  awarded  to  H.  C. 
CHR1STM.\N  CO.,  Detroit.  Mich.  Estimated  cost,  $50,000. 
Noted  Jan.  6. 

N.  Y.,  NliiR-ara  Falls — Contract  for  new  factory  building 
on  4th  St.  for  Philpott  &  Leuppie  Co.  awarded  to  ALLEN, 
SMITH    &    CO..    at    $12,000. 

N.  Y.,  Niasara  Falls — (Official) — Contract  for  3-story.  SOx 
120-ft.  factory  for  W.  A.  Rogers.  Ltd.,  awarded  to  TURNER 
CONSTRUCTION   CO.,   11   Broadway.   New   York. 

N.  J.,  niooinfieia — Eastern  Tool  and  Manufacturing  Co. 
awarded  contiact  for  1-story  factory  at  Bloomfield  Ave.  and 
Grove  St.  to  .I.AMES  R.  BROOK  CO.  and  JOSEPH  CHRISTEN- 
SON.      Estimated   cost.    $80,000.     Noted   Jan.   6. 

N.  J.,  (aiiKleii — Camden  Coke  Co.  awarded  contract  for 
benzol  plant   to  H.  KOPPERS  CO.,  Pittsburgh,  Penn. 

N.  .1.,  Canulen — Lindliolm  Metal  Stamping  Co.  Erie  and 
Front  St..  awai-ded  contract  for  2Sx44-ft.  and  21xl29-ft.  addi- 
tions  to   plant    to   MOECKETT    CONSTRUCTION   CO.,    Camden. 

N.  J.,  Jersey  City — Seaboard  By-Products  Coke  Co.  awarded 
contract  for  110  bv-products  ovens  on  Hackensack  River  to 
H.    KOPPERS   CO.,    Pittsburgh.    Penn. 

N.  .1.,  Jer.sev  City — (Official) — Contract  for  7-story,  75x100- 
ft.  addition  to"  plant  of  Union  Terminal  Cold  Storage  Co.  at 
13th  and  Provost  St.  awarded  to  TURNER  CONSTRUCTION 
C(5..   11   Broadway,   New  York,  N.  Y. 

N.  J.,  Newark — Splitdorf  Electrical  Co.  awarded  contract 
for  5-story  factory  on  High  St.  to  AMERICAN  CONCRETE  CO., 
Newark.     Noted  Nov.  11. 

N.  J.,  Trenton — Contract  for  hosiery  mill  for  William  F. 
Taubel,  Inc..  Riverside,  awarded  to  HARRISON  C.  REA  CO., 
1027  Wood  St..   Philadelphia,   Penn.,  at   $80,000. 

Penn..  Bethlehem — Contract  for  2-story,  30xl37-ft.  factory 
for  Swiss  Cleaners  and  Dyers  and  International  Bag  Co.. 
awarded  to  F.  F.  SPECK,  Bethlehem.     Estimated  cost,  $10,000. 

Penn.,  Lebanon — Contract  for  machine  shop  for  Weimer 
Machine  Co.,  Lebanon,  awarded  to  McCLINTIC-MARSHALL 
CONSTRUCTION  CO.,  Park  Bldg.,  Pittsburgh.  Estimated  cost, 
$22,000. 

Penn.,  Philadelphia — Contract  for  concrete  and  masonry 
for  3-  and  5-storv,  44xllO-ft.  factory  at  7th,  "Wood  and  Frank- 
lin St.  for  Central  Machine  Co..  708  Cherry  St.,  awarded  to 
WILBERT  BEAUMONT,  Stephen  Girard  Bldg.  Estimated 
cost.     $35,000.       Noted    Feb.    24. 

Penn.,  Philadelphia — Densten  Hair  Co.  of  Philadelphia,  9th 
and  Ontario  St.,  awarded  contract  for  4-story  manufacturing 
and  storage  building  to  GEORGE  KESSLER  CONTRACTING 
CO.,    Drexel    Bldg.      Estimated    cost,    $30,000. 

Penn.,  Philadelphia — Dill  &  Collins  Co.,  6th  and  Cherry  St., 
awarded  contract  for  3-story  reinforced-concrete  factory  to 
WILLIAM  STEELE  &  SONS  CO.,  1600  Arch  St.,  Philadelphia. 
Estimated  cost,  $50,000. 


I'< riillmlciiililn-    t'ontract     for     KaraRe     at     23rd     and 

Ch.Mlnut  SI  hir  i;,Kvjird  .\.  HarriN,  22nd  and  Market  St., 
■  iwardi.l  lo  11111, II-  IIAIHACII  CONTRACTING  CO..  26th  and 
Tli.)iiiI)Hori    St..    I'hllMdiljilila.    at    $3,^,000. 

I'enii..  I'hllnilelphln  John  Lanx  Paper  Co.,  24th  and  Vino 
St.,  awunl.il  lonlijHl  for  warehouMc  at  24th  and  Woo.l  St.  to 
Wll.LlA.M  II.  I;|)I'I,I;MAN  &  sons,  453  Orecn  Lane,  j'hlladel- 
phla,  ill  :f;4rp.iiiiii. 

■■enn.,  IMilladelphlii  (Olllclal) — Contrac-l  for  3-Hloi'y  f.'ic- 
lory  at  ICnuiald  St.  and  AlleMli(-ny  Ave,  for  Cleveland  W'orMted 
Mills,  ,MI32  llriiadwav,  awarded  to  SUTTON  &  STlOl'illONSON, 
Phlladelphl.'t.       .Noti'd    Mar.    16. 

I'ei IMiliadeliihIa — (Tacony) — T...  H.  Ollmer  Co.,  52   .North 

7tli  St.,  I'l.lladilplila,  awarded  contract  for  50x200-ft.  addition 
to  plan)  .It  Tai.mv  i,.  SMITH-H ARDTCAN  CO.,  1B06  Cherry 
St.,    I'lill.iililphi.i.    at    $i;:,000.      Noted    Jan.    27. 

I'eiiii.,  I'lillMdelphlii  —  I'eniiHvl vania  Taximeter  Cab  Co..  329 
South  Broad  St.,  awai-ded  ^;eneral  contract  for  lO-Htorv,  89x150- 
ft.  jonciite  garage  on  South  Broad  St.  to  CRAMP  &  CO., 
Phlladelphiii.      Estimated   cost,   $300,000.      Noted   .Ian.    13. 

Penn,,  Phliadelphln'-Contnict  for  plant  for  Philadelphia 
Tapestry  Mills,  Allegheny  and  Front  St.,  awarded  to  WILLIAM 
STEELE  K-  SONS  CO.,  1600  Arch  St.,  Philadelphia.  Esti- 
mated   cost,    $15,000. 

Penn..  IMilhidelphIa — Contract  for  4-story,  fiSxllO-ft.  garage 
for  T.  A.  Scott,  232  Juniper  St.,  awarded  to  JAMES  JOHN- 
SON,    1721      Ludlow     St.        Estimated     cost,     $45,000. 

Penn.,  Philadelphia — (Ofllclal) — Contract  for  5-Htoi-y  reln- 
forced-coM<relc  )il.int  for  Splitdorf  Electric  Co.  awarded  to 
AMERICAN  CONCHIOTE  STEEL  CO.  Estimated  coat,  $200,- 
000.      Noted   Mar.    16. 

Penn,.  PltlslMiriirh— Contract  for  12-story,  40xl00-ft.  build- 
ing on  l)u<iu(siie  Wav  for  Atlantic  Reflnerv  Co.  awarded  to 
WILLIAM   C.   WILKLN'S  CO.,   Westinghou.se   iildg.,    Pittsburgh. 

I'eiin.,  IteadinK — Contract  for  2-storv,  66xll0.ft.  garage  and 
warehouse  for  J.  A.  Arnold,  935  Walnut  St.,  awarded  to  H.  J. 
R.\UDE.\BUSH,    Reading.      Estimated    cost,    $12,000. 

Penn.,  Sernnton — V,  A.  Somrell,  529  Linden  St.,  awarded 
contract  for  l-st«ry,  50xl20-ft.  garage  to  M.  J.  RUDDY,  421 
Lackawanna    Ave.,    Scranton.      Estimated    cost,    $18,000. 

Md.,  Italtliiifire — Hess  Steel  Corporation  awarded  contract 
for  1-storv,  30x31 -ft.  annealing  building  to  SLN'GER-PRENTZ 
CO.,  600  10(iuital)le  Bldg.,  and  for  2-story,  18x44-ft.  transformer 
building  .No.  2  to  C.  HACEDORN,  401  South  Clinton  St.  Esti- 
mated cost,   $10,000.      Noted   Fob.   17. 

Md..  Haltiinore — William  E.  Hooper  &  Sons  Co.  awarded 
contract  for  plant  to  IRWIN  &  LEIGHTON,  809  Keyser  Bldg., 
Baltimore. 

Md..  Italtiniore — Contract  for  I-story,  4Sx77xlOO-ft.  factory 
at  1st  and  2nd  Ave.  for  Thomas  Bros.  &  Kline.  Inc..  awarded 
to  SINGER  I'ENTZ  CO.,  Equitable  Bldg.,  Baltimore.  Esti- 
mated   cost,    $20,000.      Noted    Mar.    16. 

Md.,  Ilaltlmore — Mt.  Vernon-Woodberry  Mills  awarded  con- 
tract for  4-storv  warehouse  to  COGSWELL-KOETHER  CO., 
406    Park    Ave.,    Baltimore.      Estimated    cost,    $20,000. 

Md.,  Baltimore — (Official) — Contract  for  garage  at  27  South 
Charles  St.  for  city  awarded  to  COGSWELL  KOTHER  CO.. 
406  Park  Ave.     Estimated  cost,  $100,000.     Noted  Feb.  10. 

Md..  Highlandtown — Contract  for  addition  to  plant  of 
Shawinigan  Electro-Products  Co.,  Highlandtown.  awarded  to 
GUARANTEE  CONSTRUCTION  CO..  foot  of  East  19th  St., 
New   York,   N.   Y. 

D.  C,  AYasIiington — Central  Market  Co.  awarded  contract 
for  S-storv,  96xl0-ft.  cold-storage  building  at  12th  and  E  St., 
S.  W.,  to  GEORGE  E.  WYNE,  Munsey  Bldg.  Estimated  cost, 
$70,000. 

D.  C,  Washington — Judd  &  Detweiler  Inc..  420  11th  St., 
awarded  contract  for  2-story  print  shop  on  Florida  Ave.,  N.  E., 
to  DAVIS  CONSTRUCTION  CO.,  Union  Trust  Bldg.,  Washing- 
ton.     Estimated   cost.   $35,000. 

D.  C.  AVashington — Mt.  Pleasant  Garage  Co..  2412  18th 
St..  awarded  contract  for  3-storv  reinforced-concrete  garage 
on  18th  St.  to  WEST  CONSTRUCTION  CO.,  Riggs  Bldg. 

Va..  Bristol — Contract  for  3-story,  59xl04-ft.  reinforced- 
concrete  factory  for  Gordon  &  Aronheime  awarded  to  R.  A. 
WILSON,     Bristol.       Estimated     cost,     $30,000. 

Va..  Richmond — George  W.  Brown  awarded  contract  for 
warehouse  on  17th  St.  to  J.  C.  BEAZLEY  CO..  Richmond. 
Estimated  cost,   $30,000. 

\a.,  Richmond — Thomas  L.  Moore,  17th  and  Dock  St., 
awarded  contract  for  48xl40-ft.  garage  to  MOORE  &  HARRY, 
Richmond.      Estimated  cost,   $15,000. 

Va.,  St.  Paul — Swift  &  Co.,  Chicago,  111.,  awarded  contract 
for  factory  to  J.  A.  JONES,   Charlotte,  N.  C.     Estimated  cost, 

$40,000. 

N.  C,  Durham — Imperial  Tobacco  Co.  awarded  contract  for 
3-story,  200x200-ft.  plant  to  I.  G.  LAWRENCE,  Durham.  Esti- 
mated   cost,    $200,000.      Noted   Nov.    18. 

N.  C,  Winston-Salem — P.  H.  Hanes  Knitting  Co.  awarded 
contract  for  addition  to  plant  to  TRAVERS-W'OOD  CON- 
STRUCTION  CO.      Estimated  cost,   $90,000.     Noted   Dec.    30. 

S.  C,  Cliarleston — General  Asbestos  and  Rubber  Co.  award- 
ed contract  for  2  factory  buildings  to  STEEL  PRODUCTS  CO., 
Savannah,   Ga. 

S.  C,  Spartanburg — Star  Hosiery  Co.  awarded  contract  for 
2-storv.  50xl20-ft.  knitting  mill  to  J.  F.  GALLIVAN  BUILDING 
CO.,  G"reenville.      Estimated  cost,   $50,000.     Noted  Mar.   2. 

Ga.,  AusTi.sta^(Offlcial) — Contract  for  cotton  compress 
and  warehouse  system  for  Augusta  Warehouse  and  Compress 
Co.,  awarded  to  A.  J.  MARTIN  CO.,  Augusta.  Estimated 
cost,    $250,000.      Noted    Mar.    2. 

Kt.,  Louisville — (Official) — All  bids  received  Mar.  1  for  3- 
story",  60xl95-ft.  creamery  for  D.  H.  Ewings  Sons,  306  West 
Breckenridge   St.,   rejected.      Noted   Jan.   27. 
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Ohio,  Cuntoii — Hercules  Motor  Manufacturing  Co.  awarded 
contract  for  2-story.  75x360-ft.  plant  to  MELBOUKN  BROS., 
Canton  Estimated  cost,  $75,000.  H.  H.  Timken,  Canton,  Gen. 
Mgr.      Noted   Jan.    6. 

-,^. ?''!"•  S''«^velnnd — Contract  for  l-story  factory  at  2698  East 
/9th  St.  for  Electric  Controller  and  Manufacturing  Co..  Kast 
79th  St.,  awarded  to  MA.STIORS  &  MULLKN  CONSTRUCTION 
CO.,    454    Rose   Bids.,    Cleveland.      Estimated    cost,    $30,000. 

Ohio,  Cleveland — Contiact  for  two  4-.story  factory  buildings 
at  East  72nd  St.  and  New  York  Central  R.R.  for  Properties  Co. 
awarded  to  JOHN  Cirj>  &  SONS  (CONSTRUCTION  CO.,  1301-2 
Citizens'  BldK.,  Cleveland.  C.  M.  Stafford,  I'rts.  Noted  Dec.  9 
and  30. 

Ohio,  Clevelnnd — Contract  for  2-Rtory  addition  to  plant  of 
Szabadsas  I'rintinp  rind  I'ublishinp:  (^o..  700  Huron  Ud., 
awarded  to  S.  W.  EMERSON  CONSTRUCTION  CO.,  Engineers 
Bldg.,    Cleveland.      Estimated    cost,    $10,000.      Noted    Mar.     16. 

Ohio,  Cleveland — Glidden  Varnish  Co..  Madison  Ave.,  N.  W., 
awarded  contract  for  4-story,  50xlOS-ft.  factory  to  METTLER- 
GLOYn  CO..  1:,3  Hippodrome  Annex.  Cleveland.  Estimated 
cost,   $80,000.      Noted   Mar.   16. 

Ohio.  ColunibuM — Contract  for  plant  at  4th  and  Capital 
St.  for  Capital  Motor  Car  Co.,  Columbus,  awarded  to  D.  W. 
McGRATH  &  SON,  at  $30,000.     Noted   Mar.   16. 

Ohio,  Toledo — Contract  for  6-storv,  84xl40-ft.  factory  on 
Upton  Ave.  for  Champion  Spark  Plug  Co.  awarded  to  A. 
BENTLEY  &  .SONS  CONSTRUCTION  CO.,  201  Belmont  Ave.. 
Toledo.      Estimated    cost,    $85,000. 

Mich.,  Capae — Contract  for  rebuilding-  plant  of  Capac  Paper 
Co.  awarded  to  FRANK  U  SHOEMAKER  CO.  Estimated  cost. 
$90,000. 

Mioh.,  Detroit — Briggs  Manufacturing  Co.  awarded  contract 
for  2-story,  96x204 -ft.  factory  to  J.  H  WELLS,  402  Marshall 
Bldg.,    Cleveland,    Ohio.      Estimated    cost,     $75,000. 

Mich.,  Grand  Rapids — Grand  Rapids  Baking  Co.  awarded 
contract  for  2-story  plant  at  Prescott  St.  and  Ionia  Ave.  to 
HOERTZ    &    SON.      Estimated    cost,    $60,000.      Noted    Dec.    2. 

Mich.,  Grand  RapidN — Metal  Office  Furniture  Co.  awarded 
contract  for  96xl25-ft.  addition  to  plant  to  JOHN  McNABB 
&    SON.      Estimated    cost,    $10,000. 

Mich.,  Highland  Park — Ford  Motor  Co.,  Detroit,  awarded 
contract  for  addition  to  plant  at  Highland  Park  to  GEORGE 
A.  FULLER  CO..  Ill  Broadway,  New  York.  N.  Y.  Estimated 
cost,    $800,000.      Noted    Dec.    30. 

Mich..  Kalaniaxoo — Riverview  Coated  Paper  Co.  awarded 
contract  for  plant  to  FRANK  L.  SHOEMAKER  CO  .  Estimated 
cost,   $150,000.      Noted   Feb.    10. 

111.,  Chicago — Armour  &  Co.,  United  Stock  Yards,  will  build 
2-story  cooler  at  42nd  and  Loomis  St.  by  day  labor.  Esti- 
mated   cost,    $150,000. 

III..  Chicago— S.  M.  Hastings.  336  West  Madison  St.,  awarded 
contract  for  1-story  brick  garage  at  4069  Broadway,  to  B.  W. 
CONSTRUCTING  CO.,  10  South  La  Salle  St.  Estimated  cost, 
$13,000. 

III.,  East  St.  Louis — Bytanic  Metal  Co.  awarded  contract  for 
forge  and  axle  plant  at  21st  St.  and  Brady  Ave.  to  MURPHY 
CONSTRUCTION  CO.,  Murphy  Bldg. 

III..  Peoria — Cadillac  Co.  awarded  contract  for  2-story,  lOOx 
150-ft.  garage,  sales  and  service  station  on  Main  St.  to  M.  N. 
PIERSON.      Estimated    cost,    $35,000. 

111..  Springfield — Contract  for  factory  for  Sangoma  Electric 
Co..  Springfield,  awarded  to  W.  J.  McALPINE,  Dixon.  Esti- 
mated  cost,    $100,000. 

Wis.,  Madison — Wisconsin  Construction  Co.,  Chippewa  Falls, 
submitted  lowest  bid  for  3-story.  66xl00-ft.  concrete  storage 
building  for  State  Capitol  Building.  J.  D.  G.  Mack,  State  Ch. 
Engr.      Noted   Feb.   3. 

Wis..  Mil^vaukee — Contract  for  2-story  addition  to  pattern 
shop  and  warehouse  of  Pawling  &  Harnischfeger  Co.,  38th 
and  National  Ave.,  awarded  to  FRANK  LUENZMANN  CO.,  1912 
Prairie    St..    Milwaukee. 

Wis..  3Vew  Richmond — Gardner  &  Lindberg,  Arch.,  104 
South  Dearborn  St.,  Chicago,  111.,  awarutd  contract  for  3- 
and  4-story,  80xl20-ft.  packing  and  cold-storage  plant  for 
Inter-County  Co-Operative  Packing  Co.,  to  MADSBN  BROS., 
Minneapolis,   Minn.      Estimated   cost,   $100,000.      Noted   Dec.   23. 

loiva,  Des  Moines — Contract  for  12-story.  68xl33-ft.  news- 
paper and  office  building  for  Register  &  Leader  Co.  awarded 
to   J.    C.    MARDIS.    Des    Moines.      Noted    Mar.    2. 

Minn.,  Minneapolis — (Official) — Minneapolis,  St.  Paul  & 
Sault  Ste.  Marie  Rv.  awarded  contract  for  grain  elevator  to 
THOMPSON  .STARRETT  CO.  C.  N.  Kalk,  317  2nd  Ave.,  Ch. 
Engr.       Noted     Mar.     2. 

Mo..  St.  Louis — Contract  awarded  to  DUFPNER  &  CO.. 
St.  Louis,  for  garage  for  Easton  Taylor  Trust  Co.,  4474  East- 
ern  Ave.      Estimated  cost.   $75,000. 

Mo.,  St.  Louis — Heil  Packing  Co..  2216  La  Salle  St..  awarded 
contract  for  1-story  abattoir  to  B.  SHASSERRE.  Estimated 
cost,    $16,000. 

Mo..  St.  Louis — (Official) — Contract  for  2-story  factory  for 
Fred  Medart  Manufacturing  Co.,  3535  De  Kalb  St..  awarded  to 
WOERMANN  CONSTRUCTION  CO..  543  Century  Bldg.,  St. 
Louis.      Estimated   cost,    $40,000.      Noted   Mar.    2. 

Tex.,  .\ustin — Voss  &  Koock  awarded  contract  for  3-story, 
90xl09-ft.  reinforced-concrete  warehouse  to  JACOB  W.\T- 
TINGER.J  Austin.     Estimated   cost.   $30,000.     Noted   Feb.   17. 

Tex.,  San  Angelo — K.  A.  Auto  Supply  Co.  awarded  contract 
for  1-story,  50xl50-ft.  garage  to  WILLIKE  BROS.  &  MEYERS, 
San  Angeio.      Estimated   cost,   $13,500. 

X.  M.,  Gallup — Contract  for  group  of  buildings  at  Gallup 
for  Atchison,  Topeka  it  Santa.  Fe  Ry.  awarded  to  WILLIAM 
SIMPSON  CO..  Marsh-Strong  Bldg..  Los  Angeles,  Calif.  Esti- 
mated cost,  $125,000.  C.  F.  W.  Felt.  Chicago,  III.,  Ch.  Engr. 
Noted  Feb.  17. 


Wash.,  Seattle — Commissioners  of  Port  of  Seattle  awarded 
contract  for  1-story  reinforced-concrete  building  to  house 
compressor  plant  of  storage  building  to  H.  D.  STEWART,  at 
$21,668.      Noted    Feb.    24. 

Calif.,  Pasadena — Contriict  for  commercial  garage  at  Colo- 
rado St.  and  El  Molino  Ave.,  Pasadena,  for  C.  Y.  Knight, 
awarded  to  H.  T.  KEMP.  926  Palm  Terrace,  Pasadena,  at 
$17,780. 

Calif.,  Pasadena — (Official) — Contract  for  l-story,  100x175- 
ft.  garage,  salesroom  and  service  building  for  Willys-Overland 
Co..  Toledo,  Ohio,  awarded  to  H.  T.  KEMP.  926  Palm  Terrace, 
Pasadena,  at  $17,580.     Noted  Feb.   24. 

Calif.,  Sacramento — A.  Teichert  &  .Son  awarded  contract  for 
paving  plant  to  (JEKJER  IRON  WORKS,  120  West  Main  St. 
Estimated   cost.    $10,000. 

Calif.,  San  Diego — Swift  &  Co.,  Chicago,  111.,  awarded  con- 
tract for  60.\137-ft.  and  50x60-ft.  factory  buildings  at  foot 
of    E    St.    to    CALIFORNIA    IRO.\    WORKS.      Noted    Feb.    10. 

Calif.,  South  San  Francisco — Western  Meat  Co.  awarded 
contract  for  5-Ktory  cold-storage  plant  to  MACDO.NALD  & 
KAHN.    Rialto    Bldg..    at    $.',3,000. 

On*.,  Toronto— Sheet  Metal  Products  Co.  of  Canada,  Ltd.. 
awarded  contract  for  addition  to  factory  to  BROWN  & 
COOPER,  LTD..  297  Charlton  St.  Estimated  cost.  $20,000.  Noted 
Mar.  2. 

FKDISit.^L    <;0\  KHN^IKN  r    WORK 

Proposed    \\  ork 

Penn.,  McKees  Rocks — Post  Office — Press  reports  state  U. 
S.  government  plans  to  construct  post  office  at  McKees  Rocks. 
Estimated   cost,    $65,000. 

D.  C,  W^ashingtoii — Heating  and  Electric  Work,  Etc. — 
Bids  will  bo  reieivi'd  In'  Coirimi.ssioners  of  District  of  Co- 
Iumbi<i.  Room  5o;i,  District  llldg..  until  2  p.m.,  Apr.  3,  for  heat- 
ing, electric  and  pUiinl)ing  work  for  Powell  School  Building 
No.   157. 

W.  Va.,  Kikins — Post  Office — Bids  will  be  received  bv  James 
A.  Wetmore.  Act.  Superv.  Arch.,  Treasury  Dept.,  Washington, 
D.  C,  until  3  p.m..  May  S,  for  U.  S.  post  office  at  Elkins. 

IV.  C,  Wilmington — Buildings — Date  for  receiving  bids  for 
U.  S.  custom  house,  appraisers'  stores  and  courthouse  at  Wil- 
mington extended  from  Mar.  23  to  3  p.m.,  Apr.  6.  Noted 
Mar.   9. 

Ky.,  Louisville — Cement — Bids  will  be  received  at  U.  S. 
Engineer  Office.  Louisville,  until  noon.  Apr.  15,  for  furnish- 
ing and  delivering  American  Portland  cement  for  Dam  No.  43, 
Ohio  River. 

Ky.,  Paris — Building — Bids  will  be  received  at  Custodian's 
Office,  Paris,  until  Mar.  28,  for  repairing  U.  S.  public  build- 
ing. 

Ind.,  Evansville — Post  Office — Bids  will  be  received  by 
James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington, D.  C,  until  3  p.m.,  Apr.  26,  for  U.  S.  post  office  at 
Evansville. 

Ark.,  Batesviile — Building — Bids  will  be  received  at  Custo- 
dian's Office,  U.  S.  post  office.  Batesviile,  until  2  p.m.,  Apr.  8,  for 
repairing   I^   S.  i)ost  office'  and   court   house. 

Tex.,  Aransas  Pass — -Wharf — Bids  will  be  received  at  U.  S. 
Engineer  Office,  Galveston,  until  noon,  Api-.  11,  for  wharf  at 
Aransas   Pass. 

Okla.,  Lawton — Roadwork —  Bids  will  be  received  by  De- 
partment of  Interior,  Washington.  D.  C.  until  2  p.m.,  Apr.  18. 
for  constructing  driveway  crossings,  sidewalks,  curbs  and 
gutters  on  Gore  Blvd. 

Panama — Miscellaneous  Supplies — Bids  will  be  received  by 
Maj.  F.  C.  Boggs.  Gen.  I'ur.  Officer,  Panama  Canal,  Washing- 
ton, D.  C,  until  10:30  a.m..  Mar.  31,  for  furnishing  miscel- 
laneous supplies. 

Haivaii,  Honolulu — Removing  Wharf — Bids  will  be  re- 
ceived at  Custodian's  Office.  U.  S.  Quarantine  Station,  Hono- 
lulu, until  12.30  p.m.,  May  1,  for  removing  entire  super- 
structure of  present  disinfecting  wharf,  including  all  equip- 
ment, etc.,  at  this  station,  and  reconstructing  same  on  new 
foundations. 

Bids   In   and   Contracts   Atvarded 

Mass..  New  Bedford — Dredging.  Etc. — Lowest  bids  received 
Mar.  16  for  dredging  and  rock  removal  in  New  Bedford  Harbor 
were  as  follows:  Bay  State  Dredging  and  Contracting  Co.. 
Boston,  $41,661;  J.  S.  Packard  Dredging  Co..  Providence,  R.  I.. 
$43,555;  Coastwise  Dredging  Co.,  Norfolk,  Va.,  $44,635.  Noted 
Feb.   24. 

R.  I.,  Newport — Repairing  Breakwater  —  Lowest  bids  re- 
ceived Mar.  15  for  repairing  Point  Judith  Breakwater,  requir- 
ing about  20.000  tons  of  2,000  lb.  each  per  ton,  were  as  fol- 
lows: Coast  and  Lakes  Contracting  Corporation.  New  York. 
N.  Y.,  at  $2.49;  Bay  State  Dredging  and  Contracting  Co..  Bos- 
ton. Mass.,  at  $3.49:  E.  S.  Belden  &  Sons,  Hartford.  Conn.,  at 
$3.73.      Noted    Feb.    24. 

N.  Y.,  Batnvia — Post  Office — Contract  for  U.  S.  post  office 
at  Batavia  awarded  to  GEORGE  C.  ROSSELL.  Triangle  Bldg., 
Rochester,   at  $57,993.     Noted   Jan.   27  and   Mar.   9. 

D.  C,  Washington — Building— All  bids  received  for  re- 
modeling Central  High  School  rejected. 

D.  C,  Washington — Cement — ,TJ.  S.  Reclamation  Service 
awarded  contracts  for  furnishing  portland  cement  for  use  on 
government  irrigation  projects  to  UNITED  STATES  PORT- 
L.AND  CE.ME.NT  C(^..  Denver.  Colo.,  at  $1.37  per  bbl.  for  8,000 
bbl.  on  North  Platte  I'roject,  Nebraska  Wyoming,  and  to 
UNION  PORTLAND  CEMENT  CO.,  Ogden.  Utah,  at  $1.70  per 
bbl  for  2,800  bbl.  for  Boise  Project.  Idaho. 

D.  C,  Washington — Projectile  Hoists — Contract  for  fur- 
nishing 12-in.  projectile  hoists  awarded  to  GEORGE  F.  MOT- 
TERS.   York.   Penn.,   at  $41,720.     Noted   Feb.    17  and   Mar.   16. 

D.  C,  Washington — Reservoir — Contract  for  cover  for  Reno 
Reservoir  awarded  to  EDGAR  H.  MOSHER,  Washington,  at 
$15,190.      Noted    Feb.    10   and   Mar.    9. 
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\\  .  \  n.,  MiirtliiNlMiru  lOli-viitor.  lOU-. — ("i)ntnu-t  for  uli-ctrU- 
iiuHHi'iiKi'i'  .-IrvaliM  In  l'.  S.  jiomI  ..IIIi-k  at  Mart  IiihIiuik  awanlod 
ti>  »)TIS  KhlOVATOK  CO..  WaHhliiKtun,  I).  I'.,  at  $4.lHri;  hi-whk« 
work  to  NOI,A.\l)-fl.ll''l'(iUI>  {'.(>.,  Ni-wpurt  Niwa.  Vii..  ut 
ja.isri.      Not.<l   I'Vli.   ;i  and   Mar.   '.I. 

\V.  Vn.,  MnrtlimhurB  —  I'oMt  OIlU'i — Contract  for  alli-ratloiiH 
to  V  S  iMi.-it  nlllii'  at  .VI»rtln.Ml)urfj  awarilril  to  J.  L.  RDltlNSdN 
rONS'l'ltl'f'riiiN  CO..  :;is  l';aHt  ta'XinKtoil  St.,  Haltlinnri-,  M(l., 
at   tll.ayy.      Notoil    l''rl>.    17   nn<l    Mar.    U. 

\V.  Vn.,  Whrrlliin — Machinery — ContrnctH  for  furnlHlilnn 
and  (lollvcrlM),'  water  turlilncH.  air  conii)rcHHorH.  valve  .lackH, 
irato  conii'rcM.Mor.H.  etc.,  for  DaniH  Noh.  11'.  11  anil  III).  Ohio  Itlvi-r. 
jiwardt'il  to  TUU.MI'.S  M ANUKACTI'UINC,  Co..  .Spi  loKtlcld. 
Ohio,  at  $(1.0(111.  for  Lot  A;  Itl'UHY  CoMl'lt  K.S.solt  Co..  lOrlc, 
IViin.,  at  $t;,(lOO  for  hot  li;  C.  J.  and  .1,  M.  MII,MoM,ANl>  Co.. 
1'ltt.MlnirKh.  I'cnn..  at  $8..S.S0  for  l,ot  C;  (i.  V.  IIAZZAIN  MA- 
OHIN'K  Co..  1-lttshiirKh.  I'onn..  at  $'.1.7.^0  for  I.ot  D;  and  ltl',(  K- 
WITH  MACHINKIJY  CO..  IMttHhiirnh.  IV-nn..  lit  $3.'.t:t'J  for  I.,ot 
K.      All  hld.s   for  l,ot   K  rejected.      Noted    Ket).   17. 

W.  \ii.,  \\h«'fIlnK  Structural  Steel  ICotc— All  hIdH  received 
Feb.  1:3.  for  fuinl.shiiiK  and  delivering  Htriictiiral  .steel,  etc..  for 
Dnni.H   N'os.    II.    IC.  and    17.   Ohio   Klver.   rejected.      Noted   Keli.    17. 

I.n..  \«'W  Orl«Minn-  I.uinhcr— Contrncl  for  furnl.shlnvt  niid 
dellverhm  loiiR  leaf  vcUow  pine  lumher  awarded  to  AMIOU- 
ICAN  CIJKOSOTK  WOUKS.  New  Orleans,  at  $S,0G1.  Noted 
Mar.    ifi. 

Win.,  .\n(lKO — Post  Ollloe — T.,owe8t  bids  received  Mar.  14  for 
XT.  s.  post  otllci-  at  AntljTo.  (a)  limestone,  (b)  sandstone,  were 
as  follows:  W.  D.  l..oveIl.  Minneapolis.  Minn.,  (a)  $rii».77f); 
James  nevault.  Canton.  Ohio,  (a)  $(10,100.  (b)  $fiO..'-.0(1;  Thomas 
W.  Clssell.  Wooster.  Ohio,  (a)  $fil.400.  (b)  $G2.200.  Noted  Nov. 
IS  and   Feb.    10. 

lown.  (  liiirleM  City— Post  Ollice —  I^owest  bids  received  Mar. 
17  for  I'.  S.  post  ollice  at  .Antlfco.  (a)  limestone,  (b)  sand- 
stone, were  as  follows:  McManis  &  Tarnaoski.  St.  P.aul.  Minn., 
(a)  J46.S0n;  Charles  W.  Gindele  &  Co..  ChlcaKO,  JH-.  (a)  *llx" 
000;  Charles  Weltz  &  Sons,  Des  Moines,  (a)  $47,532,  (b)  $48.1.12. 
Noted   Feb.   10. 

Minn..  Uulutli — Lumber — Contract  for  furni.shinpr  lumber  at 
Keeweenaw  Point.  Mich.,  awarded  to  FIR  TURK  I.IIMBFR  CO., 
Tacoma.  Wash.,   at   $.''>. 477. 

AVyo.,  Ft.  I.nrnnile — Kartb  "Work — Lowest  bids  received 
Mar.  10  for  constructing  various  structures  on  about  19  ml.  of 
Ft.  Laramie  Canal.  .N'orth  Platte  Project,  (a)  2  rcinforced-con- 
crete  siphons.  1  under  Laramie  Uiver  and  1  under  Deer  Creek, 
capacity  1.430  cu.ft.  about  2.000  cu.yd..  (b)  cross  drainag:e 
culverts  of  reinforced-concrete.  about  1.400  cu.yd..  were  as  fol- 
lows: Security  Pridpre  Co..  Minneapolis.  Minn.,  (a)  $,•?!>. S77,  (b) 
$lS.7fi6:  McArthur  Bros.  Co..  Chicago.  111.,  (a)  $49,710.  (b)  $18.- 
26.') •  Winston  Bros.  Co.,  Minneapolis,  Minn.,  (a)  $54,590,  (b) 
$21,036.      Noted    Feb.    17. 

Mo.,  Kansas  City — Dike — Contract  for  constructing  about 
4  350-ft  standard  3-row  dike  on  Missouri  River,  about  5  mi. 
above  .lefferson  City  and  about  2  mi.  above  Chamois  awarded 
to  DeWITT  &  SHOliE.  Glasg:ow.     Noted  Feb.  24. 

Okla..  Oklahoma — RemodelinR  I'ost  Office — Lowest  bids  re- 
ceived Mar.  13  for  remodelinp:  P.  S.  post  office  at  Oklahoma 
w^ere  as  follows:  Alpernon  Blair.  Montgomery.  Ala..  $237,172; 
Dieter  &•  Wonzel  Construction  Co..  Wichita.  Kan..  $248,045; 
William  H.   Maxwell.   Lakeside.   Wash..   $255,520.      Noted  Feb.   3. 

Ore..  Portland — Stone — Contract  for  furnishing  stone  for 
north  jetty  construction  at  mouth  of  Nehalem  River  awarded 
to  ROBERT  WAKEFIELD,  Portland,  at  $110,000.  Noted 
Feb.    3. 

Guam — Steel  Towers — Contract  for  two  200-ft.  steel  towers 
at  radio  station.  Island  of  Guam,  awarded  to  CONSTRUCTION 
AND  ENGINEERING  CO..  1047  Folsom  St.,  San  Francisco, 
Calif.,  at  $38,614.     Noted  Nov.  18  and  Jan.  13. 

CANALS,  DITCHES  AlVD  IRRIGATION 
Proposed    AVork 

Ga..  Homer — Drainage — Banks  County  contemplates  drain- 
age district  to  drain  1.200  acres.  Estimated  cost,  $35,000.  T. 
F.    Hill.    County   Ordinary. 

Ga.,  Monroe — Drainage — Project  is  under  consideration  for 
3  canals  to  drain  2.000  acres  in  Walton  County.  E.  M.  Wil- 
liams.  Monroe,    County   Ordinary. 

Miss.,  Pontotoc — Drainage — Bonds  for  $90,000  sold  for 
Fourth  Drainage  District  Project. 

La.,  Guevdan — Drainage — Citizens  voted  $234,000  bonds  for 
drainage   system  to   drain  about  70,000   acres.      Noted   Feb.    10. 

Ohio,  Tiffin — Ditch — County  Commissioners  contemplate 
cleaning,  deepening  and  widening  Crislip  Ditch  in  Big  Spring 
Tow-nship. 

Ind.,  Brazil — Ditch — Bids  will  soon  be  received  for  clean- 
ing and   repairing  Lafferty   Ditch. 

Ind..  Bvansville — Drainage — Drainage  Commissioners  of 
Vanderburg  County  contemplates  Barbara  Spilker  Ditch. 
Estimated    cost.    $6,985. 

Ind.,  Tipton — Dredging — Plans  being  prepared  by  E.  A. 
Mock.  Atty.,  for  dredging  Cicero  Creek. 

Mich.,  Jack.son — Drainage — County  Drain  Commissioners 
plan  Grand  River  drain  project.  Estimated  cost,  $150,000. 
E.   G.   Hulse,   St.   Johns,   Engr. 

Minn.,  Vitkin — Ditch — Bids  will  be  received  until  1  p.m.. 
Apr.  3,  by  County  Auditor  for  County  Ditch  No.  24.  Estimated 
cost,   $39,455. 

Minn.,  VValker — Ditch — Bids  will  be  received  until  10:30 
am  Apr.  1,  by  C.  E.  Bacon.  County  Audr..  for  Judicial  Ditch 
No.  3.  Estimated  cost.  $30,629.  C.  Willard,  Old  Capital  Bldg., 
St.   Paul,   Engr.-in-Charge. 

Minn.,  Walker — Ditch — Bids  will  be  received  until  10:30 
a  m..  Apr.  1.  bv  C.  E.  Bacon.  County  Audr.,  for  Judicial  Ditch 
No.    4.      Estimated   cost,   $31,906. 

Mo.,  Bloomfleld — Drainage — Mingo  Drainage  District  plans 
to  drain  32,000  acres  in  Stoddard  and  W^ayne  Counties.  Esti- 
mated cost,  $250,000. 


Mo..  >I<-iii|iIiIh —Drainage — Wyaconda  DralnaKe  District  .No. 
3    lieiMn    roiiiied    to    drain    about    2,500    acroH. 

Mo..  Itleh  Hill  — l)rulnaKe--i':i>^<'tlon  will  be  held  Apr.  ID 
bv  I, mil'  Oak  l.evee  DiMlilet.  recently  orKiinlzed,  to  vote  on 
$20,11(10    IiomiIh    for    draliiliiK    about    2,UU0    iicn-H. 

Tvx.,  Sail  Aiilonio  IrrlKiitlon — T.  II.  Ilaker  pIiiiiH  lirlKatidii 
piimptiiK   Htalliin   mi    Medina    Ijikc. 

Wash..  Pnynlliip  -Drainage — Improvement  diHlrlct  beliiK 
roriiH-d  111  riiiiHti  net  drain  to  Puyalliij)  River.  Georno  U.  Mali. 
City    l';nm. 

On(.,  Chatham—  I>redgliig--llourd  of  Trade  will  ask  Domin- 
ion Governmiiit  to  dredge  TliaiiieH  RIvii  from  WlndHor  to 
Chatham   to  permit   lake   HleiitiiirM   to   navigate   river. 

IlldN   In  and   t'ontrnrtM   Awarded 

N.  v.,  .tlhnny — liarge  Canal  Work  -lilds  received  Mar.  14 
for  completing  canal  from  Station  5130  to  Sterling  Creek,  to 
Oiielda-llerklm<!r  (bounty  Line.  Contract  No.  29 — A  as  follows: 
Kaslover  CoiiHtructlon  Co..  Inc.,  Utica.  $1SB.106;  Scott  Hros.. 
Riiiue.  $191,181;  Troy  Public  VVorka  Co..  Utlca.  $190,086.  Noted 
Fell.  24. 

N.  Y.,  Alhnny — Barge  Canal  Work — Bids  received  Mar.  14 
for  dock  wall  and  approach  to  terminal  and  appertaining 
structures  on  east  side  of  Oswego  River  between  Schuyler 
and  Cayuga  .St..  Oswego.  Terminal  Contract  No.  30  as  follows: 
Henry  P.  Murgard  Co..  Hiiffulo.  $90,984;  H.  S.  Kerbaugh.  Inc.. 
Buffalo.  $91,529;  T.  A.  Gillespie  Co.,  Pittsburgh,  Penn.,  $91,839. 
Noted   Feb.  24. 

N.  v..  Alhany — Barge  C^anal  Work--Bids  received  Mar.  14 
for  improving  basin  at  entranct'  to  Erie  Canal.  Lock  No.  1. 
Contract  No.  130  as  follows:  Great  Lakes  Dredge  and  Dock 
Co..  -Mlianv.  $7,140;  .J.  I'.  Randerson.  Albany.  $7,600;  J.  R. 
Criswell,   Mechanlcville,    $S.600.      Noted   Feb.   24. 

IV.  v.,  Alhnny — Uarg<'  Canal  Work — Bids  received  Mar.  14 
for  reconstruction  of  highway  lirldge  crossing  main  channel 
of  Hudson  River  at  Schu vlerville.  Contract  No.  131  as  follows: 
Spalding  Construction  Co..  Sudleld,  Conn..  $29,734;  Walter  S. 
Rae.  Pittsburgh.  Penn..  $31,229;  Thomas  Leonard.  Saratoga. 
$31,274.      Noted    Feb.    24. 

Mich.,  Marshall— Drainage — Contract  for  Gang  of  Lakes 
Drain  awarded   to   EARL  DRYER.   Homer.   $16,000. 

Iowa,  Ft.  Dodtre — Drainags — Contracts  for  County  Drain 
197  awarded  to  .1.  W.  BOYER.  Ft.  Dodge,  at  $0.0945  per  cu.yd., 
for  open  work.  183.000  cu.yd.:  JENSION  ife  THOMPSEN.  Dayton. 
$12,626  for  labor  and  tile;  ARTHUR  McHOSE.  Gowrie,  $23,840 
for  cement  ti'e. 

Iowa,  Garner — (Official) — Drainage — Contracts  for  work  in 
Drainage  Districts  Nos.  58  and  63  awarded  to  WHAT  CHEER 
CLAY  PRODUCTS  CO..  at  $18,392.  and  HAWKEYE  CONSTRUC- 
TION CO.,  at  $7,001,  respectively.  W.  S.  Bemis,  Graner.  Constr. 
Engr.      Noted   Mar.    2. 

Minn.,  Blue  Earth — (Official) — Ditch — Contract  for  Judicial 
Ditch  No.  11  awarded  to  E.  NELSON,  Wells,  $42,850.  Noted 
Mar.  2. 

Minn.,  Blue  Earth — Ditches — Contract  for  County  Ditch  No. 
43  awarded  to  CARL  C.  KNUDSEN,  $37,254.  and  to  C.  E.  GIL- 
BERTSON.  at   $53,200.   for  County  Ditch   No.   42. 

Minn.,  Redlake — Ditch — Contracts  for  .Tudicial  Ditch  No. 
30  awarded  to  KOHLER  CONSTRUCTION  CO.,  Frazee,  and 
the  CONSTRUCTION  CO.,  Duluth,  at  $15,518  and  $30,912  re- 
spectively. 

Minn.,  Redwood  Falls — Ditches — Contracts  awarded  to 
ARTHUR  KARLEN.  Russell,  at  $2,750  for  County  Ditch  No.  23; 
HEMMINGTON  &  HOWE.  Walnut  Grove,  $9,500  for  County 
Ditch  No.  32;  A.  HENRIKSEN,  Askov,  $6,542  for  Judicial  Ditch 
No.  16.     Noted  Mar.  2. 

Kan.,  Lawrence — Drainage — Maple  Grove  Drainage  District 
awarded  contracts  for  drainage  work  to  A  R.  YOUNG  &  CO. 
for  30-in.  sewer  down  Bridge  St..  at  $8,524,  also  for  levee 
around  railroad  tracks,  and  to  W.  E.  PINE  for  levee  by  Maple 
Grove   Cemetery. 

IV.  D.,  Fargo — Ditches — Contract  for  3  drainage  ditches  in 
northwestern  section  of  Cass  Countv  awarded  to  FREDERICK 
&  BARNARD,  St.  Paul,  Minn.,  at  $19,750,  $18,297  and  $18,857 
respectively. 

AVash..      .Vberdeen — Ditch — Contract  awarded      to      MARK 

RICHARDSON,   3434   14th  Ave.,   Seattle,  at   $11,300   for   clearing 

right-of-way    and    ditch    construction  for    Drainage    District 
No.  1. 

Calif.,  'Willow — Irrigation — Contract  for  7  mi.  irrigation 
ditch  for  Spalding  Ranch  awarded  to  W.  L.  WILKINS,  College 
City. 

MISCELL.ANEOUS 
Proposed    Work 

Mass.,  Fairha%-en — Bathhouse — Plans  being  prepared  by 
Louis  E.  Destremps.  Arch..  251  Main  St..  New  Bedford,  for  1- 
and  2-storv.  60x200-ft.  bathhouse,  for  Union  Street  Railway 
Co.,   New   Bedford.      Estimated   cost.    $25,000. 

Mass.,  New  Bedford — Bathhouse — Plans  being  prepared  by 
Louis  E.  Destremps,  251  Main  St.,  for  bathhouse  for  city  at 
Hazelwood  Park.  Estimated  cost.  $50,000.  George  H.  Nye, 
City  Engr.     Noted  Feb.  10. 

Conn.,  New  London — Pier  Shed  and  Warehouse — Plans  be- 
ing prepared  by  Waldo  E.  Clark,  Arch.,  New  London,  for 
superstructure  for  2-story,  100x1, 000-ft.  pier  shed  and  ware- 
house  for   state.      Estimated   cost.   $350,000. 

N.  Y..  New  York — (Borough  of  Manhattan) — (Official) — Fil- 
ling and  Grading — Bids  will  be  received  until  2  p.m..  Mar. 
31,  by  William  Williams.  Comr.  of  Water  Supply.  Gas  and 
Electricity,  Room  2351,  Municipal  Bldg.,  for  filling  and  grad- 
ing grounds  owned  by  city  between  Sedgwick  Ave.  and  New 
York  Central  &  Hudson  River  Railroad  Co.  at  High  Bridge, 
Boroughs   of  Manhattan   and   Bronx. 

N.  J.,  Beaehhaven — Improving  Beach  Front — Council  plans 
to  improve  beach  front  at  an  estimated  cost  of  $25,000. 
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N.  J.,  KdKewater — Pier — Plans  being-  prepared  for  350-ft. 
pier  and  shed  for  Valvollne  Oil  Co.,  11  Broadway,  New  York, 
N.  Y.  Estimated  cost,  $60,000.  S.  C.  Templeton,  Edgewater, 
Supt.-in-CharKe. 

N.  J.,  Haddonfleld — Park — Election  will  soon  be  held  to 
vote  on   $15,000  for  park  and  boulevard. 

N.  .1.,  Soho — (Newark  post  ollice)  —  I'ark — County  Park  Com- 
mission, Belleville,  plans  park  on  Hendricks  Estate.  Esti- 
mated  cost,   $80,000.     A.  M.   Reynolds,   Engr. 

Penn.,  HariiHliurK — Park — State  plans  to  extend  Capitol 
Park.  Samuel  B.  Uambo,  Supt.  Bd.  Pub.  Grounds  and  Bldgs. 
M.    B.    Cowden,    City    Engr. 

Penn.,  IteadinK — Grandstand — Bids  will  soon  be  received  by 
Calvin  J.  Young,  Arch.,  520  Washington  St.,  Heading,  for 
67x204-ft.  reinforced-concrete  grandstand  for  Reading  Fair 
Co.,    Inc.      Estimated    cost,    $25,000. 

Md.,  Baltimore — Grandstand — Plans  being  prepared  by  E. 
L.  Palmer,  Arch.,  Munsey  Bldg.,  for  grandstand  at  new  Ball 
Park,  Barclay  and  34th  St.  for  Baltimore  Baseball  Co.  J. 
Dunn,  Lake  and  Chestnut  I'ark  Ave.,   Pres. 

Md.,  Baltimore — Pier — Canton  Co.,  Commerce  and  Water  St., 
accepted  plans  for  1-story,   75.v500-ft.  pier. 

Va.,  Norfolk — Dock — City  plans  docks  on  Elizabeth  River 
from  Tanner's  Creek  to  Sewall's  Point.  First  unit  estimated  to 
cost,    $500,000.      Walter  H.   Taylor,   Jr.,    City   Engr. 

Va.,  Bielimond — Creek  Improvements — See  item  under 
"Water-Works." 

Ga.,  Knoxville — Flood  Protection — Plans  being  prepared  by 
Hall  Bros.,  Consult.  Engr.,  Atlanta,  for  flood  protection  of  7,000 
acre  plantation  along  Flint  River  in  Crawford  County. 

Mi«ts.,  JaokNon — Levee — Mississippi  Levee  Board  plans  to 
issue  $1,000,000  bonds  for  rebuilding  broken  levees,  build 
loops,  etc. 

La.,  New  Orleans — Seawall — Plans  prepared  for  concrete 
seawall  to  surround   clubhouse  of  Surf  Club. 

Ohio,  Atwater — Elimination  of  Grade  Crossing — Pennsyl- 
vania R.R.  plans  bridge  over  tracks  south  of  Atwater  to  elim- 
inate grade  crossing.  Alexander  C.  Shand,  Broad  St.  Sta- 
tion,  Philadelphia,   Penn.,   Ch.   Engr. 

Ohio,  Avery — Elimination  of  Grade  Crossing — Plans  for 
elimination  of  grade  crossing  on  Sandusky-Milan  Rd.  at  point 
where  highway  crosses  New  York.  Chicago  &  St.  Louis  R.R. 
at  Avery,  submitted  to  C.  M.  King.  Highway  Supt.  Erie  County. 
Railroad  will  pay  fiSo;  of  cost  and  county  35'/!.  E.  E.  Hart, 
Cleveland,   Ch.   Engr.   New   York,   Chicago   &   St.   Louis   R.R. 

Ohio,  Dayton — Flood  Protection — Miami  Conservancy  of 
Dayton  plans  5  mammoth  detention  basins,  channel  corrections 
and  improvements  in  every  city  from  Piqua  on  north  to 
Hamilton  on  soutli.  Miami  Valley  is  to  be  made  free  from 
floods   within    3    years.      Estimated   cost,   $23,500,000. 

Ohio,  MasHlIlon — Improving  Park — Bids  will  be  received 
until  noon,  Apr.  10,  by  R.  J.  Krisher.  City  Audr.,  for  purchase 
of   $25,000    bonds   for   improving   Sippo   Park. 

Ohio,  YounK.'^town — Park — Ordinance  passed  authorizing 
purchase  of  13  acres  for  South  Side  Park.  F.  M.  Lillie,  City 
Engr. 

Ind.,  Indianapolis) — Track  Elevation — Indianapolis  Union 
Railway  Co.  plans  an  expenditure  of  $1,500,000  for  track  ele- 
vation.    Pierce   J.   Landers,   Indianapolis,   Supt.   and   Ch.    Engr. 

III.,  Chicag-o — P.ark  Improvements — Election  will  be  held 
Apr.  4  to  vote  on  $1,000,000  bonds  to  provide  funds  for  Lincoln 
Park  Commissioners  to  reclaim  submerged  lands  between 
Cornelia  St.  and  Irving  Park  Blvd.,  a  part  of  Lincoln  Park 
system. 

III.,  Joliet — Track  Elevation — Surveys  being  made  for 
track  elevation  for  Chicago.  Rock  Island  &  Pacific  Ry.  R.  H. 
Ford,  Engr.  Track  Elevation. 

AVis.,  AHhland — Ore  Dock — Press  reports  state  Chicago  & 
Northwestern  Ry.  plans  ore  dock  in  fall.  Estimated  cost, 
$500,000.  W.  H.  Finley,  Jackson  Blvd.  and  Franklin  St.,  Chi- 
cago,   111.,   Ch.    Engr. 

Mont.,  BillinK.s — Fair  Ground — County  Commissioners  con- 
template an  expenditure  of  $100,000  on  fair  grounds. 

Mo.,  KanHaM  City — Levee — Ordinance  passed  for  levee  for 
protection  of  entire  manufacturing  district  known  as  East 
Bottoms.  Estimated  cost,  $600,000.  A.  E.  Gallagher,  Pres. 
Bd.  of  Pub.  Wks.     Curtis  Hill,  City  Engr.     Noted  Nov.  18. 

Tex.,  Coleman — Fire  Station — City  plans  2-story  fire  sta- 
tion. 

Tex.,  Corpus  Chrl»tl — Pavilion — Plans  prepared  by  A.  J. 
Bellis,    Arch.,    Galveston,    for    amusement    pavilion    at    Corpus 

Christi.     Estimated  cost,   $75,000. 

Tex.,  Galvcxton — Bathhouse — Sylvan  Beach  and  Bathhouse 
Co.   plans   3-story,    140xl40-ft.    bathhouse   at   Sylvan    Beach. 

Te.x.,  GalveMton — Seawall — A.  T.  Dickey,  City  Engr.,  esti- 
mates cost  of  surfacing  with  mudshell  proposed  seawall  im- 
provements at  $23,400. 

Tex.,  Orange — Wharf — W.  H.  Stark  and  Orange  Ice,  Light 
and  Water  Co.,  applied  for  permit  for  50x730-ft.  wharf  on  Sa- 
bine River  from  2nd  St.  to  property  of  Magnolia  Refining  Co. 
at  Mill  St. 

Ore.,  Marsfleld — Jetty — Ordinance  passed  providing  for 
$200,000  bonds  for  jetty  on  north  spit  of  Umpqua  River.  James 
S.   Polhemus,    Portland.   Engr. 

Calif.,  Seal  Beach — Ice-Skating  Rink — Jewel  City  Amuse- 
ment  Co.    pl.uis   ict-skating   rink.      Estimated   cost,   $50,000. 

Calif.,  ^Vhittie^ — Mausoleum — Plans  prepared  by  John  J. 
Frauenfelder,  Arch.,  Story  Bldg.,  for  85xl00-ft.  mausoleum 
for  Whittier  Heights  Cemetery  Association.  Estimated  cost, 
$75,000.      Noted   Mar.   2. 

Ont„  Hnniilton — Fill — A.  F.  Macallum,  City  Engr.,  esti- 
mates cost   of  earthen   fill   for  crossing  of  bay  at  $139,000. 

Ont.,  London — Arena — Plans  being  prepared  by  Watt  & 
Blackwell,  Bank  of  Toronto  Bldg.,  for  reinforced-concrete 
arena   on    Richmond   St.   N.      Estimated   cost,   $60,000. 


Ont.,  London — Coal  Shutes — Grand  Trunk  Railway  Co.  plans 
coal  chutes.  Estimated  cost,  $25,000.  John  E.  Dalrymple, 
Montreal,  Que.,  Vice-Pres. 

Ont.,  Port  Stanley — Harbor  Improvements — Ontario  Hydro- 
Electric  Co.  asked  Dominion  Government  to  deepen  and  im- 
prove harbor  at  Port  Stanley  which  is  controlled  by  London. 

Alta.,  Calvary — Comfort  Stations — City  plans  2  comfort 
stations  in  center  of  city.  Estimated  cost,  $13,000.  George  W. 
Craig,    City    Engr. 

B.  C,  KN(|uimalt — Drydock— Dominion  Department  of  Pub- 
lic Works  ai)propriated  $200,000  for  improving  drydock  at 
Esquimau.  R.  C.  Desrochers,  Ottawa,  Ont.,  Secy.  Dept.  of 
Pub.   Wks. 

B.  C,  Vancouver — Harbor  Improvements — Dominion  De- 
partment of  Public  Works  appropriated  $350,000  for  harbor 
improvements  at  Vancouver.  R.  C.  Desrochers,  Ottawa,  Ont., 
Secy. 

B.  C,  Victoria — Harbor  Improvements — Dominion  Depart- 
ment of  Public  Works  appropriated  $100,000  for  harbor  im- 
provements.     R.    C.    Dcsroch.'rs,    Ottawa,    Ont.,    Secy. 

BIdN   In   and   ContractH   .\wardrd 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (OfTicial)— Sta- 
tion Finish — Contract  for  station-flnish  work  on  7  stations  of 
Broadway-Fourth  Avenue  Rapid  Transit  R.R.  awarded  to  D.  C. 
SERBER,   1123  Broadway,  at  $344,716.     Noted  Mar.   16. 

N.  Y.,  New  York — (Borough  of  Queens)  —  (Official) — Station 
Finish — Contiact  for  station  finish  for  Hunters  Point  Ave.  Sta- 
tion on  Queensboro  Subway  Rapid  Transit  R.R..  at  4th  St., 
Van  Alst  and  Hunters  Point  Ave.  awarded  to  DEGNON  CON- 
TRACTIN(;   CO.,    30    East   42nd   St.,    at   $32,219.      Noted   Mar.    16. 

Penn.,  Philadelphia — Elimination  of  Grade  Crossings — T.  L. 
Eyre.  Commercial  Trust  Bldg.,  Philadelphia,  at  $300,000,  sub- 
mitted lowest  bid  for  work  appurtenant  to  elimination  of  grade 
crossings  on  Chestnut  Hill  Branch  of  I'ennsylvania  R.R. 
Noted  Jan.  6. 

VVIm.,  Green  Bay — Coal-Handling  Bridge — Barkhausen  Coal 
and  Dock  Co.  awarded  contract  for  coal-handling  bridge  to 
MEAD-MORRISON   CO.,   Chicago,    111. 

Minn.,  St.  Paul — Marble  Balustrade  and  Steps — Contract 
awarded  to  FENTON  CONSTRUCTION  CO.,  at  $28,805  for 
marble  balustrade  and  steps  about  St.  Paul  Library.  Noted 
Mar.  2. 

Calif.,  Oakland — (Official) — Natatorium — Contract  for 
swimming  tank  and  artificial  beach  for  Idora  Park  Co.  awarded 
to   P.   A.   PALMER,   at  $24,000.      Noted   Mar.   9. 

BUILDINGS 


Proposed  ^\■ork 

Maine,  Pleasant  Point — Bids  will  t)e  received  until  2  p.m.. 
Mar.  28,  by  William  G.  Hunker,  Arch.,  on  Indian  Affairs  of 
Executive  Council  at  Council  Chamber,  Augusta,  for  addition 
to  convent  at   Pleasant  Point. 

Maine,  Sanford — Citizens  voted  to  issue  $60,000  bonds  for 
high  school. 

N.  IL,  Manchester — School  Department  plans  4-story,  188x 
240-ft.  high  school.  William  Towner,  366  5th  Ave.,  New  York, 
N.  Y.,  Arch. 

N.  H.,  .Manchester — Plans  prepared  for  2-storv,  150x250-ft. 
dormitory  and  1-story,  70x90-ft.  chapel  for  St.  j"oseph's  Bovs 
Home.  Estimated  cost,  $200,000.  E.  L.  Tilton  and  A.  J.  Pe"l- 
litier,  Amoskeag  Bank  Bldg.,  Arch. 

Mass.,  CambridKe — Bids  will  soon  be  received  by  Matthew 
Sullivan,  Arch.,  100  Boylston  St..  Boston,  for  3-storv  lodge 
building  for  Ozanam  Council,  K  of  C.     Estimated  cost, "$60,000. 

Mass.,  CamhridKC — Plans  being  prepared  bv  Blackall,  Clapp 
&  Whitemore,  Arch.,  20  Beacon  St.,  Boston,  for  2-story  theater 
for   Olympia   Theater,    Inc.      Estimated   cost,    $100,000. 

Mass.,  AVcstfieid — Plans  prepared  by  George  Haynes,  Arch., 
184  North  St.,  Pittsfield,  for  3-story,  45x90-ft.  hotel  for  City 
Hotel  Co. 

Mass.,  Worcester — Plans  being  prepared  bv  Louis  E.  Jal- 
lade.  Arch.,  37  Liberty  St.,  New  York,  N.  Y.,  for  Y.  M.  C.  A. 
building.     Estimated  cost,   $300,000.     Noted  Jan.   13. 

R.  I.,  Barrington — Bids  will  soon  be  received  for  2-story, 
88xll2-ft.  Peck  Memorial  High  School  for  city.  Estimated 
cost,  $90,000.  Martin  &  Hall,  Union  Trust  Bldg.,  Providence, 
Arch.     Noted  Nov.   18. 

R.  I.,  Woonsocket — Plans  being  prepared  by  Walter  F. 
Fontaine,  Arch.,  for  school  on  High  St.  Estimated  cost, 
$40,000. 

Conn.,  Bristol — Bids  will  soon  be  received  by  T.  G.  O'Con- 

nell.   Arch.,    IS   Boylston   St.,   Boston,   Mass.,   for   2-story   school 
for  St.  Augustine  Church.     Estimated  cost,   $50,000. 

N.  Y.,  Albany — Bids  will  soon  be  received  for  1 3-storv  ad- 
dition to  hotel  for  Frederick  W.  Rockwell,  Ten  Evck  Hotel, 
Albany.  Estimated  cost,  $1,000,000.  Esenwein  &  Johnson,  781 
Ellicott  Sq.,   Buffalo,   Arch. 

N.  Y.,  Bata^in — Plans  prepared  by  Gordon,  Madden  and  W. 
G.  Kaelber,  Arch.,  Sibley  Bldg.,  Rochester,  for  high  school  for 
Board   of  Education.      Estimated  cost,   $250,000. 

N.  Y.,  Buffalo — Bids  will  soon  be  received  bv  Esenwein  & 
Johnson,  Arch.,  781  Ellicott  Sq.,  for  addition  to  hotel  for 
La  Fayette  Hotel  Co.     Estimated  cost,  $50,000.     Noted  Dec.  23. 

N.  Y.,  Buffalo — Y.  W.  C.  A.  plans  building.  Estimated  cost, 
$40,000.      P.   P.   Barton,   interested. 

N.  Y.,  Gowanda — Board  of  Education  will  soon  hold  elec- 
tion to  vote  on  $66,000  bonds  for  high  school  and  for  altera- 
tion to  present  school.     Noted   Feb.   17. 

N.  Y.,  Hamilton — Plans  being  prepared  bv  Harding  & 
Seaver,  Arch.,  7  North  St.,  Pittsburgh.  Mass.,  "for  65xll4-ft. 
memorial  chapel  for  Colgate  Universitv.  Estimated  cost, 
$125,000. 
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IV.  V;.  \«>w  York— inorouph  of  Mronx)  — (I  HIWIiil )  -  ItldM 
will  be  ipc.ivfil  liv  C.  II.  .1.  Snyiloi-,  Sll|il.  i)f  School  ISI.lu.,  I'lirU 
Avf.  1111)1  r>t)tli  St..  until  I  p.ni.,  Mar.  20.  lor  ikIiIKIoiih  and  iilti'r- 
iitloMH  lo  I'ul.llc  School  No.  in,  KuMt  lS!)th  St..  I.orllliinl  IM.  iiiid 
llolTnmil    St.      Nolr.l    Nov.    IS. 

.\.  v.,  IMew  York — (HoroiiKli  of  Miinhnttiiii)  —  (Ollliliil)  — 
I'luMH  lioliiK  propiiri'il  by  (ioorno  niul  lOdwiird  Itlum,  Ari'h.,  506 
r>th  Ave,  for-  IL'-Nloi\  lolt  liiilldliiK  ul  Kith  St.  and  Union 
Sq.     ClnirUvs  Mi'.M-r,  jUl  V]iiHt  -12(1  St.,  ri"j)re»tntliiK-  owiumh. 

N,  ¥.,'  Nch"  York— inoroviuh'  of  Manhattan)  —  (omdal)  — 
Plans  hilnt;:  proiiar.il  liv  Tracy  i)t  Swartont.  Arch.,  211  filh 
.•\ve..  for  S-.story,  ril.lOO-l't.  hotel  for  nursos  on  •ITith  St.  ni-ar 
Sth    .\vc.    for   V'Inopnt    Astoi-. 

N.  Y'..  IVhiKHrn  Knllw— frpUniinnry  plans  prepared  for  2- 
.story  police  .station  for  city.  KHtlniatcd  cost,  $40,000.  Wright 
*    Krcniors.    Loan    AH.soclntlon    HldR.,    Arch. 

\.  Y..  Mnicnrn  FnlU  — Y.  W.  C.  A.  contomplntes  ercctlnR 
l.tllldlnR.      K.ftiniatod   oo.st.   ;|!7r>,onO. 

N.  v.,  Siiriitofcn  Sprliutu — Adirondack  li,Tndloril  Corporation 
plans  1-storv.  .'-.OxTO-ft.  hank  bnildlntj.  Kstlniatcd  cost.  $75,. 
000.      Alfred    Hopkins,    101    I'ark   Ave.,   Now    York,   Arch. 

N.  Y'..  'l'nrr>t<Mvii  -Hoard  of  I'Mvication  c'Oiiteinplnles  hiKh 
school.  IOs(lni;\t('d  cost,  JIOO.OOO.  F.  Karrln^ton,  fio  Heekinan 
Ave.,   North  'raii\  town,   I'res.    Md.   of  Education. 

N.  Y..  'I'IcoimIitokii — CItv  contcnii)lat es  city  hall.  ICsti- 
niated   cost.    $10,000. 

N.  J..  .ItTNoy  I'ity — Plans  beinK  prepared  by  Dodge  &  Mor- 
ilson.  Arch..  IS.''.  Front  St..  New  York,  N.  Y..  for  3-story  club 
house  for  Carteret  Club.  Herfiren  Ave.,  Jersey  City. 

N.  J..  l,onB  llriincli  —  Library  Association  plans  library 
huildinjj   on    Bro,idwa\'. 

IV.  J.,  ^'»•w«oll — Plans  being  prepared  for  high  school  for 
P.oard  of  Fdueation.      lOstimatod  cost,   $7.'), 000.     Noted  Sept.   23. 

N.  J..  Kiithrrfor)! — Bids  will  be  received  until  Mar.  ,'50  by 
C.  P.  Perhani.  District  Clk.  Bd.  of  Education.  103  West  Pas- 
saic Ave.,  Putheiford.  for  2-story  school.  Estimated  cost, 
$40,000.  Rasniussen  &  Wavland,  1133  Broadway,  New  York,  N. 
Y..  Arch.      Noted   F.-b.   24. 

N.  J.,  'I'reiitoii  ■ — Appropriation  Committee  of  Legislature 
contemplates  ai)propriating  about  $90,000  for  additions  to 
New  Jersey  School   for  Deaf.     John   P.  Walker,   Supt. 

Penii..  Altooiiii — Election  will  soon  be  held  to  vote  on 
$100,000  for  city  hall. 

Peiiii..  Beaver — (Oflicial) — Citizens  defeated  $50,000  bond 
issue  for  grade  school  for  Board  of  Education.  G.  McCauley, 
Secy.   Bd.   of   Education.      Noted   Feb.    24. 

Penn..  netlileliein — Preliminary  plans  being  prepared  by 
Jacoby,  Weishample  &-  Weinert,  Arch.,  for  5-story,  70x70x120- 
ft.  store,  oHice  and  lodge  building  for  Knights  of  Pythias, 
South  Bethlehem.     Estimated   cost,   $45,000. 

Penn.,  Chester — Roman  Catholic  Church  plans  edifice. 
I>ouis  H.  Oiele,  1123  Broadway,  New  York,  N.  Y.,  Arch. 

Penn.,  HnrrLsburg — State  Board  of  Public  Charities  recom- 
mended hospital  for  feeble  minded. 

Penn.,  Harri.sburg — Election  will  be  held  in  fall  to  vote  on 
bonds  for   school. 

Penn.,  liewUtown — Bids  will  soon  be  received  by  Board  of 
Education  for  2-story  high  school.  Estimated  cost,  $75,000. 
Woodnut    &    Schmoh,    Williamsport.    Arch.      Noted    Nov.    11. 

Penn.,  I.eTvistown — Nine  protestant  churches  will  unite  to 
construct  Y.  M.  C.   A.   building.     Estimated  cost,   $100,000. 

Penn.,  lAiitx — Citizens  voted  $95,000  bonds  for  school. 
Noted   Feb.   24. 

Penn.,  Meailville — Erie  Railroad  Co.  plans  freighthouse  at 
Meadville.      Estimated   cost.    $40,000. 

Penn.,  Pen-Mar — Blue  Mountain  Hotel  Co.  contemplates 
4-storv  hotel.  .Joseph  Castelberg.  322  West  Baltimore  St., 
Pres.     Walter  M.  Gieske,  Gunther  Bldg.,  Arch. 

Penn..   Pltf.sburgh — Plans   prepared   for  addition   to  station 

of   Pennsylvania  R.R.  at   Pittsburgh.      Estimated   cost,  $5,000,- 

000.       Alexander    C.     Shand,     Philadelphia,     Ch.     Engr.  Noted 
Mar.   9. 

Penn.,  Sunbnry — First  United  Evangelical  Lutheran  Con- 
gregation  contemplates  church.      Estimated   cost,   $50,000. 

Penn.,  Sunbury — Plans  being  prepared  for  2-story  high 
school.  Estimated  cost,  $100,000.  F.  E.  Drumheller,  Pres.  Bd. 
of  Education.     Noted   Feb.   24. 

Del.,  AY'ilmington — Campaign  started  for  funds  for  $125,000 
building  for  Y.  W.  C.  A.  at  7th  and  Washington  St. 

Va.,  Chase  City — City  plans  to  build  high  school. 

Va.,  YY'inohester  —  First  Presbyterian  Congregation  plans 
church.     Estimated  cost,  $100,000. 

W.  Va.,  Clarksburg — Plans  being  prepared  for  passenger 
station  for  Monongahela  Valley  Traction  Co.  Estimated  cost, 
$80,000. 

W.  Va.,  Fairmont  —  Plans  being  prepared  by  Milburn, 
Heister  &  Co..  Arch.,  Union  Savings  Bank  Bldg.,  for  6-story; 
120xl20-ft.    hotel   for   Fairmont   Hotel   Co. 

YY'.  Y"a.,  fJIenville — Gilmer  County  plans  courthouse,  jail 
and  jailer's  residence.  Estimated  cost,  $50,000.  N.  E.  Rymer, 
Clk. 

N.  C,  Biltniore — Election  will  be  held  Apr.  11  by  Bilt- 
more  School  District  to  vote  on  $45,000  bonds  for  high  school. 
Noted   Dec.    23. 

N.  C,  YY'eaverville — -C.  P.  West  plans  to  build  business 
building  at  Weaverville. 

S.  C,  W'innsboro — County  plans  to  hold  election  in  Novem- 
ber to  vote  on  $50,000  bonds  to  remodel  courthouse  and  con- 
struct jail. 

Ga.,  Cartersville — Plans  being  prepared  by  A.  Ten  Eyck 
Brown.  Arch..  Realty  Trust  Bldg.,  for  bank  and  office  building 
for   Bank   of   Cartersville.      Estimated    cost,    $40,000. 


4in„  Sntnniinh — lUilH  will  be  received  bv  Auditorium  Coin- 
nilMHlon  until  .\pr.  12  foi  4-Htory  auditorium.  IOkI  Iniati-d  c-ohI, 
$2(10,000  llin.lk  Wallln,  23  Abercorn  St.,  Saviinnuh,  Arch 
Noted    Die.    1 1;. 

A.   F.  it  A.  M.  planH  to  erect  building  at 


-Ja<kHonvlllo  Terminal    Co.   plans   union 
n,    Macon,    Ga.,     I'rcH. 


Kla.,    .laekNonvllir 

depot.       J.     H      Mun.s< 

Kla.,  Miami-  Kobcrt  W.  UalHlon  contemplates  K-Htory, 
37x50-fl.  olllc  bulhllnK  on  Ave.  C.      lOHtlmated  cost,  $60,000. 

Ala..  lllriiilnKhaiii  -l':icctl(in  will  soon  be  held  to  vote  on 
$1.2r.(i, )   I.oihIh  lor  schools.     John    II.   I'hIllpH,  Supt. 

MImm..  I'oplarillle  Plans  being  prepared  by  N.  W.  Over- 
Htreet,  Jackson,  for  courthoUHO  for  Pearl  Itlver' Count  v.  Esti- 
mated   cost,    $75,000. 

I. a.,  Ilaton  ItouKf — Y.  M.  C.  A.  plans  to  erect  bulldlne  at 
Baton   Rouge. 

lia.,  ilatoM  ItouKf — Election  will  bo  held  about  Mar  28  bv 
lO.iHl  Baton  Kougc  S<'hool  Boar<l  to  vote  on  $125,000  bonds 
for   schools.      Noted    M.-ir.    2. 

lia.,  New  Orleans — Bids  will  be  received  until  Apr.  2C  by 
Sewerage  and  Water  Board,  City  Hall  Annex,  for  olllco  build- 
ing. Toledano  &  Wogan  Hi  Bernard,  I'errln  Bldg.,  New 
Orleans,   Arch. 

Tenn..  ilrlstol — Greene  County  Commissioners  retained 
Brown,  Burnett  H  Logglns,  Bristol,  to  prepare  plans  for  court- 
house.     Estimated   cost,    $50,000. 

Tenn.,  Ilristol — Antlers'  Investment  Association  plans  to 
erect  building  for  Orange  Lodge,  B.  P.  O.  E. 

'I'enn.,  Memphis — Sacred  Heart  Church  plans  building.  Es- 
timated   cost,    $75,000. 

Ky.,  Ashland — Plans  being  prepared  for  4-storv  building  on 
Winchester   Ave.   for   William    Mead.      Estimated   cost,    $50,000. 

Ky.,  Danville— Plans  being  prepared  by  W.  S.  Van  Dalsen. 
Arch.,  Danville,  for  5-story  bank  and  otiice  building  for  Samuel 
Lyons,  W.  P.  Mclntyre  and  associates. 

Ohio,  Amherst — Preliminary  plans  being  prepared  for  2- 
story  high  school  by  Paul  RIssman,  Elyria  Bldg.,  Elvria. 
Estimated  cost,  $50,000.  J.  B.  Avery,  Clk.  Bd.  of  Education. 
Noted   Mar.   2. 

Ohio,  Uarberton — Bids  will  be  received  until  noon,  Mar. 
25,  by  Board  of  Education  of  Norton  Township  for  school  on 
Johnson's  Corners.  Harpster  &  Bliss,  21  South  Main  St., 
Akron,  Arch. 

Ohio,  Darberton — Press  reports  state  O.  C.  Barber  pre- 
sented to  Western  Reserve  University,  Cleveland,  3,500-acre 
farm  near  Barberton.  University  plans  dormitories  and 
other   buildings. 

Ohio.  Bowling  Green — -Bids  will  soon  be  received  by  How- 
ard &  Merriam,  Arch.,  Broad  St.,  Columbus,  for  2-story  train- 
ing school  for  Northwestern  University.  Estimated  cost, 
$100,000. 

Ohio,  Circieville — Plans  being  prepared  by  Frank  L.  Pack- 
ard, Columbus,  for  2-stor.v  reinforced-concrete  high  school 
for  Boaid  of  Education.      Estimated   cost,   $125,000. 

Ohio,  Dayton — Plans  prepared  by  Schenck  &  Williams, 
Arch.,  for  building  for  First  Savings  Bank.  Estimated  cost, 
$200,000. 

Ohio,  Elyria — Bids  will  be  received  about  Apr.  1  for  10- 
story.  45x70-ft.  bank  and  office  building  for  Lorain  County 
Banking  Co.  Estimated  cost,  $250,000.  Walker  &  Weeks,  1900 
Euclid  Bldg.,   Cleveland,  Arch.     Noted  Jan.   13. 

Ohio,  Findlay — Allen  Township  voted  $45,000  bonds  for 
school  buildings.     Noted  Feb.  17. 

Ohio,  Jefferson — Plans  being  prepared  by  Frank  L.  Pack- 
ard, Arch.,  1212  New  Havden  Bldg.,  Columbus,  for  2-storv 
high  school.  Estimated  cost,  $40,000.  C.  H.  Case,  Jefferson, 
Pres.  Bd.  of  Education. 

Ohio,  Kenniore — Bids  will  be  received  until  noon.  Mar. 
31,  by  I.  W.  Fiscue,  Clk.  Bd.  of  Education,  for  Lawndale  School. 
National  Engineering  Co.,  500  Marshall  Bldg.,  Cleveland, 
Arch. 

Ohio,  Lakevvood — Lakewood  Presbyterian  Congregation 
contemplates  church.     Estimated  cost,  $50,000. 

Ohio,    Leesburg — Citizens    voted    $45,000    bonds    for    school. 

Ohio,  Lima — B.  P.  O.  E.  plans  to  construct  addition  to  home. 

Estimated   cost  between   $40,000   and   $50,000. 

Ohio,  Logan — Bids  will  be  received  until  noon,  Apr.  7, 
by  Board  of  Education  of  Logan  Village  School  Distrct  for 
school.     H.   R.  Harrington,   Clk.   Bd.   of  Education. 

Ohio,  Marblehead — St.  Josephs  Congregation  plans  church 
in  spring. 

Ohio,  Reiiding — Bids  will  be  received  until  noon,  Apr.  5,  by 
Garber  &  Woodward,  Arch.,  2803  Union  Central  Bldg.,  Cincin- 
nati, for  grade  school  for  Board  of  Education.  Estimated 
cost,  $60,000.     Noted  Jan.  13. 

Oliio,  Urbana — Bids  will  be  received  until  noon,  Apr.  8, 
by  B.  F.  Dixon,  Clk.  Bd.  of  Education,  for  grade  and  high 
school.  F.  S.  Rusk  and  C.  Shetts,  145  North  High  St.,  Colum- 
bus, Arch. 

Ohio,  Vanburen — Plans  being  prepared  by  McLaughlin  & 
Hulsken,  Arch.,  610  Savings  Bldg.,  Lima,  for  2-story,  80x120- 
ft.  grade  school.  Estimated  cost,  $45,000.  Election  will  soon 
be  held  to  vote  on  bonds. 

Ind.,  Bedford — Elks  plan  to  build  home.  Estimated  cost, 
$40,000. 

Ind.,  Ft.  YY'ayne — Indiana  Building  Co.  plans  to  construct 
building  at  114  East  Wayne  St.  on  site  now  occupied  by  Ft. 
Wayne  Transfer  Co.      Estimated  cost,   $100,000. 

Ind.,  Portland — Bids  will  be  received  until  Apr.  1  for  3- 
story,  90xl60-ft.  courthouse  for  Jay  County.  Estimated  cost, 
$275^000,  McLaughlin  &  Hulsken,  610  Savings  Bldg.,  Lima, 
Ohio,  Arch.     K.  Davis,  Chn.  County  Comr. 
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Ind.,  Warsaw — J.  D.  Wideman  and  A.  C.  McDonald,  War- 
saw, plan   to  construct  business  building. 

Mich.,  Cnliinii-t — Plans  being  prepared  bv  John  D.  Chubb, 
Arch..  109  North  Dearl)orn  St.,  fhicaKO,  111.,  for  school  for 
Board  of  Education.     K.stimated  cost,  $100,000.     Noted  Fel).  17. 

Mich..  Flint — Garland  St.  M.  E.  Church  plans  to  construct 
new  building.  Estimated  cost,  $75,000.  G.  W.  Olmstead, 
I'astor. 

Mich.,  .lacliMoii — Election  will  be  held  in  April  to  vote  on 
bonds  for  4-story  hospital.  Meyer  J.  Strum,  Chicago,  111., 
Arch.     Noted  Mar.   16. 

Mich.,  I.alicvicw — TSids  will  be  received  until  noon,  Apr.  5, 
b.v   Hoard   of   Education   for  10   room  school. 

III.,  ChnmpniKn — (Official) — Bids  will  be  received  about  Apr. 
1  by  .1.  W.  V/hitt',  Superv.  Arch.,  University  of  Illinois,  for  3- 
story  women's  residence  hall  for  University  of  Illinois.  Esti- 
mated cost,  $110,000.     Noted  Mar.  9. 

111.,  1-n  Salle — Plans  prepared  for  2-story  addition  to  St. 
Marys  Hospital. 

Wis.,  Antif(o — (Harrison  post  office) — Plans  being  prepared 
by  Robert  A.  Messmer  &  Bros.,  Arch.,  1004  Majestic  Bldg., 
Milwaukee,  for  high  school.  Estimated  cost,  $80,000.  E.  J. 
Goodrick.    I'res.    Bd.    of    School    l)ir. 

Wis.,  Fond  iln  I.n< — William  Ross.  162  South  Main  St.,  con- 
templates addition  to  New  Irving  Hotel  in  spring. 

Wi.s.,  Green  Hay — .lohn  R.  Minaham.  Minaham  Bldg.,  con- 
templates 6-  to   10-story  theater  and  office  building. 

Wis„  Marquette — Plans  prepared  bv  Charlton  &  Kuenzli. 
Arch.,  Camp  Bldg.,  Milwaukee,  for  lodge  and  store  building 
for  J.  M.  Longyear.      Estimated  cost,   $50,000. 

Wis.,  Mar.shneld  —  Catholic  Congregation  plans  3-story 
church    and    auditorium.      Estimated    cost,    $40,000. 

Wis.,  Mennsha — Plans  being  prepared  by  Childs  &  Smith, 
Arch.,  122  South  Michigan  Ave.,  Chicago,  111.,  for  3-story, 
36x60-ft.  addition  to  Hotel  Manasha.     J.  B.  Sittgen,  Proprietor. 

Wis.,  Menoni<>nee  Falls — Plans  prepared  bv  Herbst  &  Huf- 
schmidt.  Arch.,  Milwaukee,  for  2-storv  school."  Estimated  cost, 
$40,000. 

Wis.,  New  I.,ondon — Emanuel  Lutheran  Congregation  con- 
templates  church.      Estimated   cost,    $40,000. 

Wis.,  Racine — Election  will   be   held  Apr.   4   to  vote   on   $50.- 

000  bonds  for  public  building. 

Wis.,  Shawano — Plans  being  prepared  by  Robert  A.  Mess- 
mer &  Bros,  Arch.,  1004  Majestic  Bldg.,  Milwaukee,  for  high 
school  for  Biiard  of  Education.  Estimated  cost  between 
$75,000  and  $85,000.     John  B.   Gordon,  Secy. 

Wis.,  Superior — (Official) — Bids  will  be  received  about  Mav 

1  by  L.  A.  Nichols,  Secy.  School  Bd.,  for  2-story,  60x80-fc.  grade 
school  for  Board  of  Education.  Estimated  cost,  $60,000.  E.  S. 
Radcliffe,  U.  S.  Bank  Bldg.,  Arch.     Noted  Mar.   2. 

lOAva,  Burlington — Masonic  Lodge  contemplates  temple. 
S.  T.  Huebner,   421  North  4th  St.,  interested. 

Iowa,  Cedar  Falls — State  Board  of  Education,  State  House, 
Des  Moines,  plans  dormitory  at  Cedar  Palls.  Estimated  cost, 
$100,000. 

Iowa,  Ft.  Dodge — Bids  will  be  received  until  Apr.  18  by  J. 
L.  Hanrahan,  Audr.  Webster  County,  for  county  home.  Esti- 
mated  cost,    $50,000.      Noted   Mar.    16. 

Iowa,  Marslialltown — Plans  being  prepared  by  Reimer 
&   Herlin,   Arch.,   for  .addition    to   Deaconess   Hospital. 

Iowa,  New  Hampton — Servant  Sisters  of  Holy  Ghost  con- 
templates  hospital.      Estimated    cost,    $60,000. 

Iowa,     Osceola — Citizens    voted     $100,000    for     school. 

Iowa,  Ottuniwa — (Official) — Citizens  defeated  $125,000  bond 
issue  for  high  school.  J.  A.  Wagner,  Secy.  Bd.  of  Education. 
Noted  Feb.  17. 

Iowa,  Spencer — Company  being  organized  by  J.  E.  Moore 
and  E.  D.  Miller  to  build  5-story  hotel.  Estimated  cost, 
$100,000. 

Iowa,  West  Liberty — (Official) — Citizens  vote  to  issue  $75.- 
000  bonds  for  high  school  for  Board  of  Education.  Noted 
Feb.   17. 

Minn.,  Austin — Southern  Minnesota  University  plans  to 
construct  new  building.     Estimated  cost,  $40,000. 

Minn.,  Gilbert — Bids  will  be  received  about  May  1  for  2- 
storv  gvmnasium  and  manual  training  building  for  District 
No.  18.  Estimated  cost,  $65,000.  C.  L.  Newberrv,  Supt.  Bd.  of 
Education.  W.  T.  Bray,  1200  Fidelity  Bldg,,  Duluth,  Arch. 
Noted  Mar.   2. 

Minn.,  Lindstroni — Plans  being  prepared  by  Kelly  &  Wil- 
liams, Arch.,  402  First  National  Bank  Bldg.,  Duluth,  for  con- 
solidated school.  Estimated  cost,  $40,000.  W.  M.  Tuttle,  Secy. 
Bd.   of  Education. 

Minn.,  St.  i»aul — Citizens  defeated  $1,000,000  bonds  for 
schools.      Oscar   Claussen,   City   Engr. 

Minn.,  A\'adena — Bids  will  be  received  until  7:30  p.m..  Mar. 
27,  for  additions  and  alterations  to  St.  Anns  High  School.  E. 
J.  Donohue,  660  Gilfillan  Blk.,  St.  Paul,  Arch. 

Kan,,  Columbus — -(Official) — Bids  will  be  received  until 
Apr.  11  bv  E.  E.  Stonecipher,  Chn.  Bd.  of  Trustees,  for  3- 
story,  96xl20-ft.  high  school  for  Cherokee  County.  Estimated 
cost,  $55,000.  T.  W.  Williamson  &  Co,,  Topeka,  Arch.  Noted 
March   9   under  Galena,   Mo. 

Kan.,     Concordia — Preliminary     plans  being     prepared     by 

William    T.     Schmidt,     Arch.,     Oklahoma.  Okla.,     for    3     grade 

schools.  Estimated  cost.  $100,000,  E.  B.  Whipp,  Secy.  Bd.  of 
Education.     Noted  Mar.   2. 

Kan.,  Rmporia — Bids  will  soon  be  received  by  J.  H.  Felt 
&  Co.,  Arch.,  800  Grand  Avenue  Temple,  Kansas  City,  Mo.,  for 
3-storv,  70xl50-ft.  administration  building  for  College  of 
Emporia.     Estimated  cost,  $100,000.     Noted  Dec.  30. 


Kan.,  I'arMons — Preliminary  plans  being  prepared  by  C.  H. 
f'hMnillcr,  State  Arch.,  State  House,  Topeka,  for  State  Hospital. 
lOstiniated  cost  between  $40,000  and  $50,000.  J.  W.  Howe, 
Topeka,  Secy.,  Bd.  of  Control, 

Kan.,  Pratt — Plans  being  prepared  by  F.  G.  McCune, 
Wichita,  for  2-story,  75xl42-ft.  building  for  Jett  Mercantile 
Co.      Estimated    cost,    $40,000. 

Neb.,  Hastinf^M — Press  reports  state  Board  of  Education 
contemplates  2-  or  3-story  high  school. 

Neb.,  Lincoln — Plans  approved  for  5-storv,  100xl42-ft.  Ma- 
sonic temple  for  Lancaster  Lodge  No.  19,  A.  F.  &  A.  M.  at 
nth   and   M  St.      Estimated  cost,   $200,000. 

Neb.,  North  Platte — Press  reports  state  $50,000  bonds  sold 
for   school.      Noted   Nov.    18. 

Neb.,  Red  Cloud — Bids  will  be  received  until  noon,  Apr. 
4,  by  School  Board,  District  No.  2,  Webster  County,  for  high 
school. 

.Mo.,  Ilethuny  —  Harrison  County  contemplates  courthouse. 
Estimated  cost  between  $75,000  and  $100,000.  L.  N.  Brown, 
County  Clk. 

Mo.,  Bloomfleld — Stoddard  County  voted  $150,000  bonds  for 
jail. 

Mo.,  Carthage — Citizens  voted  $90,000  bonds  for  school 
building.     Noted  Mar.  2. 

Mo.,  Joplin — -I'lans  being  prepared  by  Austin  Allen  for  8- 
story,  60xl20-ft.  annex  at  4th  and  Main  St.  for  Connor  Hotel. 
Estimated    cost,     $200,000.       W.    B.    Baker,    Mgr. 

Mo.,  Kansas  City — Kansas  City  Club  contemplates  10-  or 
12-story  club  house.  Estimated  cost,  $400,000.  S.  C.  Winters, 
12th  and  Wyandotte  St.,   Secy. 

Mo.,  Moberly — Moberly  School  District  will  soon  hold  elec- 
tion to  vote  on  $10S,000   bonds  for  schools. 

Mo.,  Mooresville — Election  will  soon  be  held  to  vote  on 
bonds  for  school  for  Board  of  Education. 

Mo.,  Neosha — Bids  will  be  received  bv  Board  of  Education 
of  School  District  until  5  p.m..  Mar.  28,  for  high  school.  N.  C. 
Davis,  Neosha,  Arch.     Noted  Dec.  2. 

Mo.,  Ozark — Citizens  defeated  $50,000  bond  issue  for  court- 
house for  Christian  County.  W.  E.  Kelther,  County  Clk. 
Noted    Oct.    2S. 

Ark.,  Karle — Plans  being  prepared  for  hotel  for  J.  M. 
McBee.      Estimated    cost,    $40,000. 

Ark.,  Russellvillc — St.  Louis,  Iron  Mountain  &  Southern 
R.It.  contemplates  depot.  E.  A.  Hadley,  St.  Louis,  Mo.,  Ch. 
Engr. 

Tex.,  Amarillo — Amarillo  Industrial  School  Trustees  con- 
templates ward  school  on  west  side.     Estimated   cost,   $50,000. 

Tex.,  Amarillo — William  Garwood,  Amarillo,  plans  to  con- 
struct  hotel. 

Tex.,  Big  SpriuKs — Big  Springs  Indepimdent  School  Dis- 
trict  voted   $50,000    bonds   for   school.      Noted   Mar.    2. 

Te.x.,  Chillicothe — Citizens  voted  bond  issue  for  school 
building. 

Tex.,    Ennis — City     contemplates     higli     school.       Estimated 

cost,   $80,000. 

Tex.,  Ft.  Worth — Polytechnic  School  District  plans  to  con- 
struct  new   high    school. 

'Vex..  Laredo — Citizens  voted  $80,000  bonds  for  high  school 
and   2  ward   schools.     Noted  Jan.   20. 

Tex.,  Plalnview — Citizens  voted  $50,000  bonds  for  high 
school.     Noted  JIar.  2. 

Tex.,  AVebb — Webb  County  plans  3  schools.  Estimated  cost. 
$80,000. 

Okla.,  McAlester — Election  will  soon  be  held  to  vote  on 
$200,000  bonds  for  high  school  and  additions  to  3  ward  build- 
ings.    T.  T.  Lewis,   Pittsburg,   County  Supt.   of  Schools. 

Okla.,  Okmulgee — Citizens  voted  $125,000  bonds  for  Okmul- 
gee  County   courthouse   and   jail.      Noted   Mar.    2. 

Okla.,  Tulsa — Tulsa  County  Club  will  reconstruct  building 
recently  destroyed  by  fire.  Estimated  cost,  $50,000.  H.  Y. 
Arnold,    Pres. 

Colo.,  Loveland — Bids  will  soon  be  received  for  high  school. 
Estimated  cost,  $85,000.  Roeschlaub  &  Fuller,  310  Foster 
Bldg.,  Denver,  Arch.     Noted  Dec.  2. 

Colo.,  Monte  Vista — Election  will  soon  be  held  to  vote  on 
$40,000   bonds  for  high   school   for  city. 

Arlx.,  Prescott — Bids  will  be  received  until  10  a.m.,  .Apr.  12, 
by  R.  T.  Belcher,  Clk.  Bd.  of  Supervrs.  of  Yavapai  County,  for 
2-story  courthouse.     Estimated  cost,  $10,000.     Noted  Jan.  6. 

Ont.,  London — Majestic  Theater  contemplates  addition.  Es- 
timated cost,  $100,000.     S.  Baker,  City  Clk. 

Ont..  Miniico — Grand  Trunk  Railway  Co.,  Montreal,  Que., 
plans  station   at  Mimico. 

Man.,  Portage  la  I'rairle — Plans  being  prepared  by  Prank 
R.  Evans,  Arch.,  170  I'aciflc  Ave.,  Winnipeg,  for  ward  school. 
Estimated    cost,    $65,000. 

Man.,  AVinnipeg — Manitoba  Soldiers'  Association  plans  sol- 
diers'  home.     Estimated   cost,   $500,000. 

B.  C,  Ne».'  AVestnilnster — Canadian  Northern  Railway  Co.. 
Toronto,  Ont.,  will  build  station  at  New  Westminster.  Esti- 
mated cost,  $50,000.     M.  H.  McLeod,  Vancouver,  Gen.  Mgr. 

Bids  In  and   Contracts   Awarded 

N.  Y.,  Baldwin  —  General  contract  awarded  to  MOSES 
CORNWELL,  Rockville  Center,  L.  I.,  for  2-story  School  No.  3 
for  Board  of  Education.  Estimated  cost,  $40,000.  Noted 
Feb.  10. 

N.  Y.,  Nov  York — (Borough  of  Manhattan) — Pennsylvania 
R.R.  awarded  contract  for  hotel  opposite  Pennsylvania  Sta- 
tion on  7th  Ave.  and  32nd  St.  to  GEORGE  A.  FULLER  CO., 
Ill   Broadway,   New  York. 

(Continued    on   p.    198) 
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'H  \NNrr  s^  s'l'K'*! 

Ion   I''IiiIhIi,   lloiitc 
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Hills  weio  roocivoil  liy  fho  I'litillc  Sorvico  ('oiiiinl.ssii)H.  Mnr. 
9,  for  titntlon  finish  work  on  7  Htiillon«  of  UroiKlwa v-I''()iiilh 
.-Vvi'.  rapid  liiin»lt  .M.vHtoni  from  (A)  11.  (".  .SlOIlItKH.  1123 
llrondwny.  Now  York  lawardi-il  ronlrnct):  (I!)  Snnn-  *  TrlrHt, 
New   York;    (C)   ]..uul8   Wi'i-liBlcr,   Now    York;    (D)    North   Kast- 


20.700  mid.  tile  w.r.,  .IxtWin.,  MrniKht $0  .111 

210  K.)  ft.  till",  W.K.,  HxlHii.,  1-in.  melius 1    LI 

^.H.W  s>|  ft.  tili<  w.K  ,  SxtWin.,  2J-in.  radius 1    2li 

IKOwi.fl.  till-  w.K  .  ;tx(V-iii..  20-in.  nulius 1  O.l 

l.l.l^OBu.ft.  lilcMv  K  .  :<'raiKlit .'i? 

l.'xMift.  till-  «  K  .  ;fx|lxiwr>-iii.,  I-in.  radius 1    l.^i 

l.OHOKird    tili-w.K  .  ;txllxtix(>-in..  21-in.  riidius. .    .  .  1   2(1 

10i<.i(i   111- w  i;  .;tx(lx(lxti-iii.,  20-in.  rodius 1    l.'i 

2;t.;(Hls.|  (1    III.' w  i;  .  l|xti-in.,»triiiKhl      .'id 

;fOH.|fl.  til.' «!!.  Ilxlt-iii,  1-in.  radius.  .. .          .    .  1    l.'i 

'.)i>Os.|  (I   til.' \vK.llx'J->t'-.2J-in.  radius 1   2(1 

20n.|  ft   til.,  w  i:  .  lix4J-in.,20-in.  radius 1.0.") 

2S,IH)()».|  f(    lil.'w.K..tlxG-in.,8trtti«[ht .I? 

UDs.rfi   til..  w.K.,(lx0-in.,  l-in.  radius 1    1,'> 

l,JlH)..i.|  ft   til,.  \v.K.,(!x(5-in..  2 J-in.  radius I   2li 

,SOs.(lt    till- WK,  llxO-in.,  20-iii.  radius 1    l.'i 

2Si)  In.  ft   til..  Iviul  W.K.,  l-in.  nulius 17 

2.77(1  .-.I]  ft    tili-s.v.  col.  not.  w. p.,  straight I  .(10 

20  mi  ft   till' »  V.  col.  not.  w.p.,  2J-in.  radius I  ()2 

i:i..''>(IOs.i.ft.  tiU- v.ors.v.col.  w.p.,8triiiKht OH 

UK)  sq. ft.  tile  V.  or  s.v.  col.  w.p.,  l-in.  radius 1   20 

■KiO  sii.fl.  tilo  V.  ors.v.  col.  w.p.,  2J-in.  radius 1 .  20 

50 sq.ft.  tilt- V.  ors.v.  col.  w.p.,  20-in.  radius 1 .20 

10,. 110  sq.ft.  mosaic  and  tilo  oandscol 1   2(1 

1  ,;t(iO  8r|.ft.  name  tahleta,  mosaic  and  tile  col 1  ;{2 

2l>0  initial  letter  plaques,  mosaic  and  tile  col. . .  1.32 
210  sii.ft.  tablets,  mosaic  and  tile  col.  destination, 

I'te 1.32 

300  .sq.ft.  Faience  plaques 7.. 50 

22.700  sq. yd.  plast.-iinK  (iin-lu s)  concrete .()3 

tS.OIIO  s.i.yil.  plasieriii,.'  (flutsl  brick  or  h.t .  ()3 

I7,l70.s.i.vil.  pl:isteriii.,'(llat.s)  concrete (13 

l.'is.iyd.plasterinclfbil.s)  tiietal  l;ith .77 

1  1.700  .■iiifl.cenient  work,  waiiisi'ol.s  and  bases .10 

l.^.C, 200  sq.ft.  cement  work,. -i-iii.  floor  finish .11 J 

3(1.200  sq.ft.  cem.'iit  work,  finish  concrete  or  h.t .09 

20  sq.ft.  cement  w<,rk,  pa.iels.  fer  signs 11 

34  cu.ft.  concrete  work,  copings 1 .  00 

200  cu.yd.  concrete  work,  foundations 7 ,  !S0 

260  cti.ft.  concrete  work,  reiiiforcetl  concrete,  not 

copings,  etc .88 

1,000  cu.ft.  concrete  work,  protection  concrete .88 

.100  cu.ft.  concrete  work,  street  landings .01 

130  cu.yd.  cinder  fill .80 

7,600  lin.f  t.  tr.  concrete,  self-supnorting  stairs ...  1.10 
170  sq.ft.  stairs  and  landings,  self-supporting  land- 
ings.   .55 

4,800  lin.ft.  tr.  stairs  and  landings,  supported  stairs  .  83 

2,750  sq.ft.  stairs  and  landings,  supported  landings  .44 

.00  cu.ft.  stairs  and  landings,  supporting  colum.is. . .  .55 

8,000  sq.ft.  stairs  and  landingsi  non-slip  tread .83 

3,250  lin.ft.  stairs  and  landings,  wall  strings .13 

900  lin.ft.  stairs  and  landings,  exposed  stair  finish.. .  .  13 
1,330  sq.ft.  stairs  and  landings,  finish — street  land- 
ings   .  lOi 

15,5,S0  cu.ft.  brick  work,  common-brick .44 

650  cu.ft.  hollow  tile-work,  2-in .86 

16,000  cu.ft.  hollow  tile-work,  3-in 61 

1 1,000  cu.ft.  hollow  tile-work,  4-in .50 

75  lin.ft.  hollow  tile-work,  45xl3-in.  flue .50 

30  sq.yd.  metal  lath,  without  furring .50 

5  cu.yd.  metal  lath,  with  metal  furring .75 

6  ticket  booths,  type  "B" 1,000.00 

13  ticket  booths,  type  "E" 1,000 .  00 

2  ticket  booths,  type  "G" 500 .  00 

4  ticket  booths,  special  types 900 .  00 

10  news  stands,  type  "A" 700  00 

1  newsstand,  type  "B" 3,000.00 

2  news  stands,  type  "C" 3,000 .  00 

2  news  stands,  typo  "D" 3,000 .  00 

8  doors,  type  "A" 77  00 

10  doors,  type  "B"  (pair) 150  00 

75  doors,  type  "D" 71  00 

6  doors,  type  "E" 77 .  00 

65  doors,  type  "G"  (pair) 100  00 

10  doors,  type  "J" 59  00 

266  sq.ft.  doors,  type  "K" 6  60 

7  doors,  type"Q" 37.40 

4  doors,  type  " JJ" 144 .  00 

35 sq.ft.  doors,  type  "L" 6.60 

6 doors,  tiTie  "M" 77.00 

3  doors,  type  "P" 22 .  00 

600  sq.ft.  windows,  double  hung 4.50 

30  sq.ft.  windows,  hinged 4 .  50 

30  hardware  door  checks 4. 13 

80  hardware  door  stops 2 .  60 

1 5  hardware  rubber-covered  chains 1 .  70 

30  hardware,  push  plates 2 .  70 

.30  hardware  door  pulls 3 .  63 

30  hardware  kick  plates 8 .  14 

1,110  lin.ft.  railings,  type  "FS,"  including  (pair) 

posts  (straight) 3.25 

5  lin.ft.  railings,  type  "FS,"  including  (pair)  posts 
(curved) 3 .  35 

1,840  sq.ft.  railings,  type  "GS,"  including  (pair) 

posts .48 

260  lin.ft.  railing,  type  "LS,"  including  (pair)  posts  3. 35 
900  sq.ft.   railings,   type   "BS,"   includmg   (pair) 

posts 0.71 

110  lin.ft.  raihngs,  pipe 1.42 

200  lin.ft.  gates,  low  sliding 9. 00 

40  hn.ft.  gates,  high  sliding 11 .  70 

45  lin.ft.  gates,  folding 3  90 

12  lin.ft.  gates,  swing 3.35 

4  gates,  turn  stiles  (exit) 195  00 

30  gates,  gate  control  (single) 18. 15 

6  gates,  floor  boxes  (additional) 7.15 

800  lin.ft.  gates,  1  J-in.  galv.  w.i.  pipe  (gate  ropes) .  .  .31 

40  lin.ft.  gates,  l-in.  square  steel  tubing .50 


erii  (  oiiHtniclloii  Co.,  Now  York;  (R)  ThomnH  J.  Waters  Co.. 
Now  \ork;  (!•')  A.  h.  Cuiilone  &  .Son,  Inc.,  Now  York-  (O) 
ChailOH  Monile  Si  Co..  Now  York;  (II)  John  II.  UoboiiH  New 
York;    (I)   ThonuiH   Dwyi-r,   Now   York;    (J)    Daniel    Uokko    New 


York.     The   Item   bIdB  were  ns   followH 
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RAIMU    TIIA.XSIT   SYSTEM — (Continued) 


4.')  gates,  c.-i.  gate  posts  and  croBs  frames .  . 

5  gates,  steel  gate  posts  and  cross  frames 

385  sq.ft.  ventilator  grilles  and  frames;(vent  fluee).. 
2  c.-i.  vent  posts 

5  sign  post  at  street  level  (illuminated) 

2  si^n  on  brackets  above  level  (illuminated) 

22  sign  frames  over  platform  (illuminated) 

8 sign  frames  upon  platform  (illuminated) 

130  sq.ft.  sign  frames  (enameled  sign)  on  low  railing 
120  sq.ft.  sign  frames  (enameled  sign)  in-high-low- 
grille  

280  lin.ft.  sign  reflectors  (approaches) 

1,360  sq.ft.  sign  plates  enameled 

1(X)  vert,  inch  sign  copper  letters 

70  sq.ft.  sign  frames  direction  signs 

540  hn.ft.  street  raiUngs,  type  "K" 

210  lin.ft.  street  railings,  type  "K" 

6  lin.ft.  street  railings,  type  "SK" 

125  lin.ft.  street  railings,  type  "V" 

800  sq.ft.  sheet  metal  work,  ceilings 

600  sq.fCsheet  metal  work,  drippans 

70  lin.ft,  ti.  steel  ladders 

SO  sq.ft.  steel  ladder  platforms 

10,000  lb.  steel  shapes— lintels 

4,000  lb.  steel  shapes — miscellaneous 

4()  steel  ladders — track  to  platform 

1,000  lb.  iron  castings,  miscellaneous 

4,020  lin.ft.  oak  handrails 

7,400  lin.ft.  platform  edge,  wooden  facia 

3,000  platfornri  edge,  drilling  holes 

Rough  plumbing  work,  stations  (lump  sum) 

Rough  plumbing  work,  enclosures  (lump  sum) 

56  plumbing  fixtures,  waterd.  bowls 

28  plumbing  fixtures,  lavatories  (stations) 

3  plumbing  fixtures,  lavatories  (signal  towers,  etc.) 
28  plumbing  fixtures,  urinals 

2  plumbing  fixtures,  slop  sinks,  toilet-wall 

4  plumbing  fixtures,  slop  sinks,  toilet  pipe-ch 

8  plumbing  fixtures,  slop-sinks,  closets 

60  plumbing  fixtures,  floor  drains 

3  plumbing  fixtures,  pump  water  closets 

4()0  lin.ft.  1-in.  supply  pipe  in  place 

2,000  sq.ft.  struct,  glass,  J-m.  gl.  wall  trim  and 

w.  coat 

1,870  sq.ft.  struct,  and  soapstone,  j-in.  gl.  pipe-ch. 

partition .' 

580  sq.ft.  struct,  and  soapstone,  '-in.  gl.  shelves. .  - 
1,260  sq.ft.  struct,  and  soapstone,  J-in.  gl.  stall 

partitions 

130  sq.ft.  struct,  and  soapstone,  1-in.  gl.  floor  slabs. 
500  lin.ft.  struct,  and  soapstone,  curved   cor.  and 

angles,  gl 

20  sq.ft.   struct,   and   soapstone.   soapstone   wall 

trim  and  w.  coat 

40  sq.ft.  struct,  and  soapstone,  soapstone  pipe  chm. 

partition 

10  sq.ft.  struct,  and  soapstone,  soapstone  shelves . . . 
150  sq.ft.  struct,  and  soapstone,  soapstone  stall 

partitions 

15  sq.ft.   struct,   and   soapstone,   soapstone  floor 

slabs 

20  lin.ft.  struct,  and  soapstone,  soapstone  curved 

corners  and  angles 

150  cast  work  in  toilets,  posts 

420  lin.ft.  cast  work  in  toilets,  top  rails 

10  cast  work  in  toilets,  wall  flanges 

30  cast  work  in  toilets,  register  faces,  etc 

15  cast  work  in  toilets,  c.-i.  vent  louvres 

9,6f)0  lb.  steel  angles,  plates,  etc.,  supporting 

11,230  lin.ft.  electric  conduits,  j-in 

3,835  lin.ft.  electric  conduits.  1-in 

1,2.50  lin.ft.  electric  conduits,  1  J-in 

525  lin.ft.  electric  conduits,  2-in 

100  lin.ft.  electric  conduits,  2.}-in 

100  lin.ft.  electric  conduits.  3-in 

1,350  lin.ft.  electric  conduits.  J-in.  flexible 

50  special  conduit  fittings  (reinforced  covers) 

455  c.-i.  outlet  boxes 

30  c.-i.  pull  boxes,  6x6x6-in 

15  c.-i.  pull  boxes.  12xl2x6-in 

15  c.-i.  pull  boxes,  18xl2x6-in 

10  c.-i.  pull  boxes,  24xl8x6-in 

12  c.-i.  pull  boxes,  12x6x4-in.  hinged  cover  and  lock 

35  c.-i.  pull  boxes,  6x6x4-in 

10  c.-i.  pull  boxes,  12x6x4-in 

30  c.-i.  pull  boxes,  4x4x4-in 

30  c.-i.  pull  boxes.  8x8x4-in 

70  c.-i.  heater  boxes 

13  steel  panel  board  boxes,  32x.^>^x49  in.  to  60  in.. 
3  steel  panel  boaril  boxes,  32x.>Mx37  in.  to  4H  in..  . 
2  steel  panel  board  boxes,  .32x5}i''25  in.  to  36  in. .  . 

8  steel  switchboard  boxes 

47,600  sq.ft.  painting  2-coat  iron-steel 

136,000  s(i.ft.  painting  3-coat  iron-steel 

415,t)00  sq.ft.  painting  2-coat  plaster-cement  pan.... 

690  painting  letters  and  numerals 

500  sq.ft.  painting  gratings  (existing) 

Constructing    new    entrance    n.w.    corner    Canal 

street  and  Broadway  (lump  sum) 

Connection  to  Hudson  Terminal  Building  (lump 
sum) 
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Extended  totals $.344,716      $357,480      $309,009      $.384,030      $385,910      $386,841      $388,1.55      $401,040      $411,374      $457,580 


Baker  Oil  ConcvMNlonH — Sealed  bids  have  been  asked  by 
the  Department  of  Mine.s  of  the  Russian  provernment  for  the 
further  exploitation  of  the  oil  fields  of  Baku.  This  will  give 
an  impetus  to  the  need  for  special  machinery  at  the  oil  wells, 
to  the  establishment  of  refineries  and  construction  work  in 
connection  with  their  operation.  The  advertisement  for  bids 
in  part  is  as  follows: 

In  accordance  with  the  order  of  the  Ministry  of  Commerce 
and  Industry:  In  the  town  of  Kaku,  at  a  special  trade  coun- 
cil to  be  held  in  the   office  of  the  Mayor  of  Baku,   on   May  15 


(May  2,  old  style),  1916,  at  1  p.m.,  bids  will  be  accepted  for  the 
exploitation  of  state-owned  naphtha  fields.  Plans  and  official 
reports  regardintr  the  fields  can  be  viewed  at  the  office  of  the 
District  Engineer  of  the  11th  Caucasian  Mining  District,  in 
the  town  of  Baku,  on  all  official  days. 

CInrk  &  Appleman,  Builder  and  General  Contractor,  will 
move  its  offices  to  the  Foster  Bldg.,  49th  St.  and  Madison  Ave., 
New  York,  N.  Y.,  as  soon  as  the  building  is  ready  for  occu- 
pancy. 
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(ContliUKMl   fi»in   i>.    1!I3) 

\.  \.,  fievt  York--(  llDttMinh  iif  Miiiihiittun)  —  (Olllcliil)  — 
Ciiiilnii-I  for  U'-(itor\'.  jrixUm-ft.  ii>lnfi>rciMl-.'oncrt<tc  loft  liiilld- 
IliK  foi'  -'3  W'lMt  nVlli  SI.  ("oriKinitlon  iiwiiriii'il  to  McDIOU- 
MOTT  it   llANNItiAN.    l(i;t   I'liik   Aviv     Noti-il  Nov.   11. 

N.  v.,  :%«•«  V«i-k  (IliuoURh  of  Mimhiittnii)  — (Olltcliil)  — 
OontriH'l  for  l-storv.  riaxUUi-ft.  Hynii^fOKUi'  at  22  Went  llltli  .SI. 
iiwtiiil.Ml  lo  l!.\lt.\i;'l"l'  AIU>N.><()N.  32  Union  Su.  .Somioh  ill.  hi 
iV:    Sti'iUhT,    31    I'lilou   Sil.,    .Vli'h. 

IViiii..  llnlH  Coiilrii.t  for  3-!<lor.v,  finxKiO-fl.  Hiliool  for 
St.  MiilthlM.s  i-lnirili  iiwnrilod  to  WII.MAM  .1.  MoSllANlO.  '117 
South    i:ith   .St  .    i'lilhulflphln.      KHtlinatfd   ooHt,    Jf.O.OOO. 

I'riiii..  trt-xmiii — Ccnenil  contiixot  on  Bunerstructuro  for  3- 
etory,  7r.x20il-ft.  ori)hnnnKO  for  St.  John's  (irphiinuKe  awarded 
to  J.  C.  IVt)KY,  303fi  Cth  Ave.,  Altoona.  Kstlninli'd  cost,  J'JO,- 
000. 

r<>nn..  Ilnnflton — (West  Hazolton^— Hid.K  rociivcd  Mar.  13 
for  .\rthiir  SIr.-rt  School  for  Hoard  of  I'Muoiit Ion  n-jected  a.s 
beint?  too  lilRh.      ICstlmatod  cost,  $110,000.     Noted  Keh.  21. 

Prnii.,  Mnliniiuy  Tit  j— Contract  for  school  for  Board  of 
Kdvicatii.n  awarded  to  .rACOH  A.  NAOLK,  AUcntown.  lOstl- 
tnatcd    cost,    $S0.000.      Noted    Feb.    10, 

I'oiiii.,  Moiionnnlieln — Oeneral  contract  awarded  to  .1.  O. 
FUl.KMAN.  i'last  lOnd  SaviORS  and  Tiust  IV.dpr..  I'itt.sburKh,  for 
Krade  si'hool  for  Hoard  of  Education.  Estimated  co.st,  $50,000. 
Noted    Kel>.    21. 

INmui..  Sliitinutoii  —  Contract  for  school  awanlcd  to  lOD- 
WAi;i>   !•'.    1"I:T1:IJS.   Allentown,   at   $.">3.S.'>:). 

\n.,  CovliiKtoM — School  Board  awarded  contra<t  foi-  :!S- 
rooni    scliool    lo   C.    B.    KHGENBUUCH. 

W.  \a„  IiKliiNtrlnl — Bids  received  Mar.  1  by  State  Hoard  of 
Control,  Charleston,  for  3Sxl  10-ft.  church  and  32x60-ft.  chapel 
at  West  ViiRinia  Industrial  Home  for  Oirls  as  follows:  Long- 
est *  Trcssier  Co..  Creensboro.  N.  C.  $41,700;  Charles  P. 
Kirsher.  Athens,  Ohio.  $4X.7r)0;  Acme  Construction  Co., 
Charleston.   $44,220.      Noted   Feb.    17. 

N.  C,  Chnrlolte — Hawthorn  Lane  Congresation  awarded 
contract  for  70xl24-ft.  buildinp  to  J.  A.  JONES,  Charlotte. 
Estimated    cost,    $40,000.      Noted    Aug.    19. 

S.  C  (Jreoiivllle — Greenville  County  Commissioners 
awarded  contract  for  3-story,  .'■)0xl30-ft.  courthouse  to  J.  A. 
JONES.     Charlotte,     N.     C.       Estimated     cost.     $110,000. 

(ia„  .Vtlantn — Contract  for  theater  at  41  Peachtree  St.  for 
Wiseberg  Estate  awarded  to  C.  W.  BERNHART.  Estimated 
cost,    $.''>0,000. 

«;i«..  \«l»atii — Contract  for  frame  worlc  for  building  for 
Volunteer  Stat<'  Life  Insurance  Co.  awarded  to  SOIITHICRN 
FEUItd-Cd.N'CKIOTlO  CO..  Atlanta,  at  $71,7.'')S.  Estimated  cost 
of  entire   building   $500,000. 

Gn.,  ColiiinbUM— Contract  for  2-story  motion  pictui-e  theatei- 
for  S.  Loab  and  James  Johnson  awarded  to  hOTTTHl'^RN 
PERRO-CONCRETE  CO.,   Atlanta.      Estimated   cost.   $40,000. 

Ga.,  I.afnvette — Contract  for  courthouse  awarded  to  T>TT- 
TLE-CLECKER  CONSTRUCTION  CO.,  Anniston,  Ala.  Esti- 
mated   cost,    $60,000.      Noted   Mar.    2. 

Pin.,  De  Fiiiiink  SpriiiBs — Contract  for  high  school  for  Wal- 
ton Countv  awarded  to  JOHN  NOVENE.  Chicago,  Til.,  at  $4!!,- 
850.  n.  N.  Trotman,  Secy.,  Bd.  of  Pub,  Instruction.  Noted 
Jan.  13. 

MiMN.,  Vnxoo  Citv — Contract  for  high  school  awarded  to 
BURKE  CONSTRUCTION  CO..  Hattiesburg.  Estimated  cost, 
$40,000.      Noted    Dec.    2. 

Ohio,  I.akewood — DeHamel  Construction  Co.,  American 
Tru<;t  Bldg,  Cleveland,  submitted  lowest  bid  for  additions  to 
Lincoln  and  Harris  School  buildings  for  Board  of  Education. 
Charles  W.  Hopliins,  900  Rose  Bldg.,  Cleveland,  Arch.  Noted 
Feb.  24. 

Ohio.  Oliiisteil  Falls — Contract  for  school  for  Board  of 
Education  awarded  to  DRUMOND  &  MILLER,  Cleveland,  at 
$47,701.      Noted    Dec.    Ifi. 

Ohio,  ■\Ve.st  Kiohfleld — Foraker  Bros.,  Barberton,  submitted 
lowest  bid  for  2-storv  high  school.  Estimated  cost,  $40,000. 
R.   E.   Parker,   Clk.   Bd.   of  Education.      Noted   Jan.    27. 

Ohio,  ZHne.<iville — Contract  for  .5-story  building  on  North 
5th  St.  for  Knights  of  Pvthias  awarded  to  R.  H.  EVANS  &  CO., 
Zanesville.      Estimated  cost,   $70,000. 

In<l.,  Viiiceniie.s — Contract  for  junior  high  school  awarded 
to  T.  F.  WILLIES,  Vincennes,  at  $102,300.     Noted  Jan.  27. 

Mich..  Detroit — Contract  for  9-story  building  on  Gratiot 
Ave  between  Monroe  and  Library  Ave.  for  Crowley-Milner  Co. 
awarded  to  GEORGE  A.  FULLER  CO.,  320  Penobscot  Bldg.. 
Detroit. 

111.,  Cairo — General  contract  for  2-story  bank  building  for 
Cairo  National  Bank  awarded  to  A.  L.  SANDERSON,  Cairo. 
Estimated   cost,   $4.5,000. 

III.,  Cicero — Klucina  &  Vittner.  Arch,,  5700  West  22nd  St., 
Cicero,  awarded  contract  for  masonry  for  2-story,  112xl77-ft. 
theater,  store  and  office  building  to  FRANK  SEDLAK  SONS 
CO,  2724  South  Spaulding  Ave.,  Chicago.  Estimated  cost, 
$75,000.     Noted  Jan.  6. 

Wis.,  Green  Bav — Contract  for  edifice  for  Grace  Evangeli- 
cal Lutheran  Congregation,  Madison  and  Moravian  St.. 
awarded  to  H.  J.  DELMER,  Green  Bay.  Estimated  cost, 
$45,000. 

Iowa,  Des  Moines — Contract  foi'  12-story  building  at  7th 
and  Locust  St.  for  Register  and  Tribune  awarded  to  J.  C. 
MARDIS    CO.,    Hubbell    Bldg.      Estimated    cost,    $250,000. 

Kan.,  Havs — Sharp  Bros.,  El  Dodaro,  at  $98,000,  submitted 
lowest  bid  for  Sheriden  Hall  at  Hays  Normal  School.  Noted 
Mar.  2. 

Kan.,  Lamed — Contract  for  3-story  building  for  A.  A.  Doerr 
Mercantile  Co.,  awarded  to  L.  W.  BROWN.  Estimated  cost, 
$40,000. 

Neb.,  Omaha — Contract  for  1-story,  66xl32-ft,  motion  pict- 
ure theater  at  1410  Farnam  St.  for  Harding  Goldberg  Co.,  1319 
Douglas  St.,  awarded  to  PARSONS  CONSTRUCTION  CO.,  600 
Barker  Block.     Estimated  cost,   $40,000.     Noted  Sept.   30. 


Te«.,  llrotTiiMVlllr  School  Hoard  awar<liMl  contract  foi-  2- 
Htory  lii».;h  Miliool  to  WALSH  /t  HIIHNEY,  Sun  Antonio,  at  »53.- 
000.       Noted     I  ie<'.    ;i(l. 

'IVx,,  lloiiMloii  ('oMir.'ii'l  fur  10-Htorv  buHlncHH  )>ulIdliiK  for 
JPMNC  II.  II  .|..n.H  awarded  lo  A.MKUiCAN  CONSTRUCTION 
CO. 

'IVx.,  OraiiKc  Colli  ract  for  3-Htory  Hchool  awarded  to  W.  P. 
l!i:itltV  .<■  CO..  Liifliln,  at  |S2,057.  Oeorge  W.  Curtis,  Secy. 
<.r   .School    lid.      Noted   Jan.    13. 

'i'e»..  Sail  licnlto-  Contract  for  mollon-picturo  theater 
awai.lid    lo  C.    H.    I''A  LI.M!  A  UT. 

Tc'».,  Snn  Dlt-Ko  ConimlHHioncrH  of  Duval  County  awarded 
conliact  foi-  courthouse  lo  L.  G.  JOHNStJN,  at  $07,500.  Noted 
Aug.   ,5   and   Jan.   27. 

<'Hlir.,  Kl  (Vntro — Contrjict  for  lilgh  Mchool  awarded  to 
GEORGE    IIEUZ.    lOl   Centro,   at   $SO,33S. 

11.  «'.,  \  nneoiiver — Contract  for  theater  awarded  to  ATKIN- 
SON   \:    DILL,    WelJlnKlon    Block.      Estimated    cost,    $40,000. 


The  lOlliott  &  Ilarnian  Knirlneerlnii:  Co.,  144  Fredonia  Ave., 
Peoria,  111.,  succeeds  to  the  business  of  the  Harman  lOnglneer- 
ing  Co.,  the  name  being  changed  on  account  of  (,".  A.  Elliott 
becoming  allllialed  with  the  firm.  Mr.  Elliott  will  have 
charge  of  the  eastern  business,  as  consulting  engineer  for 
the  conii)any,  and  will  have  olllces  at  503  McLachlen  Bldg., 
Washington.   D.  C. 

The  offices  of  the  Mexican  Petroleum  ("orporation.  Huas- 
teca  Petroleum  Co.,  Petroleum  Transi)ort  Co.  and  The  Caloric 
Co.  havi!  been  moved  from  52  Broadway  to  Room  2805,  Equit- 
able Bldg.,  120  Broadway,  New  York,  N.   Y. 

C'ouHtruetlon  \\  iii-k  .Vhroad — The  Daily  Consular  and  Com- 
merce Reports  state  that  the  contract  for  the  supply  of  bridge 
girders  for  the  Canton-Hankow  Ry.  (Hupeh-Hunan  Section),  a 
part  of  the  llukuang  Loan  Uy.,  has  been  awarded  to  Jardine 
MatlK'soii  \.-  Co.,  Ltd,,  and  the  Vangtse  Engineering  Works,  Ltd. 
The  Yangtse  iOiigineering  Works,  a  Chinese  concern,  has  been 
awiirded  the  contiact  for  the  supply  of  209  tons  of  girders 
and  short  spans  at  a  total  bid  of  $23,890,  delivery  to  be  com- 
I)Ieted  within  five  months.  Jardine  Matheson  &  Co.,  tendering 
on  behalf  of  the  United  States  Steel  Products  Co.,  was  award- 
ed a  contract  for  the  supply  of  eighteen  si)ans  of  150  ft.  and 
six  spans  of  200  ft.  at  an  aggregate  bid  of  $475,304,  delivery 
to  be  made  not  later  than  September  30,  191fi.  It  was  specified 
that  the  bridges  should  be  shop  erected  but  the  railway  com- 
pany made  an  exception  in  the  case  of  the  American  manu- 
facturer, and  agreed  to  allow  them  to  shop  erect  one  span 
of   each   class. 

Australia — Recently  an  offer  was  made  by  two  of  the  lead- 
ing business  men  of  Hobart  to  construct  a  railway  from  Ho- 
bart  to  the  west  coast  of  Tasmania.  There  has  been  a  demand 
for  this  railway  foi-  a  number  of  years,  but  as  the  State  of 
Tasmania  had  not  been  in  a  financial  position  to  construct  it, 
some  years  ago  it  offered  certain  grants  to  a  syndicate  as  a 
bonus  for  the  work.  The  syndicate  did  not  take  advantage  of 
this  offer,  and  now  the  business  men  mentioned  have  offered  to 
construct  the  road  if  the  Government  will  give  them  the 
same  terms  that  were  offered  to  the  syndicate.  The  railway 
would  develop  a  large  and  rich  section  of  Tasmania.  It 
would  be  about  140  mi.  long,  and  would  cost  between  $4,000,000 
and  $5,000,000.  An  Australian  firm  had  offered  to  build  the 
road  for  $30,000  per  mile  for  the  old  syndicate,  if  the  latter 
would  furnish  the  rails  and  fastenings  which  would  cost  about 
$700,000  delivered,  while  for  the  same  work  an  English  firm 
made  a  bid  of  slightly  less  than  $4,000,000.  At  present,  with 
higher  costs,  it  is  safe  to  assume  that  the  total  outlay  would 
not  be  far  from  $5,000,000,  in  case  Parliament  agrees  to  accept 
this  offer. 

[The  names  of  the  two  business  men  mentioned  in  this  dis- 
patch may  be  obtained  from  the  Bureau  of  Foreign  and  Do- 
mestic Commerce  or  its  district  offices.  Refer  to  file  No. 
72,839.] 

Japan — A  sum  of  5,700,000  yen  ($2,841,450)  has  been  in- 
cluded in  the  Government  general  budget  for  the  next  fiscal 
vear  for  railway  expenses.  The  authorities  concerned  state 
that  no  new  lines  will  be  constructed  during  the  fiscal  year 
in  question,  although  work  will  be  continued  on  the  Chong- 
.iin-Hoilvong  Rv.,  59  mi.  in  length,  and  the  Munchong-Yung- 
heung  Rv.,  34  nii.,  already  undertaken,  and  on  the  reconstruc- 
tion of  some  sections  of  the  Honam  Ry.  and  the  Kyongki- 
Wonsan  Rv.,  already  begun.  The  expenditure  estimated  in 
the  budget  will  be  principally  used  for  the  construction  of  the 
remaining  section  of  the  Chongjin-Hoilyong  Ry.  The  plan  for 
the  constiuction  of  this  railway  underwent  some  modifications 
in  the  winter  of  last  year  and  in  the  autumn  of  this  year.  In 
order  to  avoid  damages  by  floods,  the  route  at  first  adopted 
had  to  be  changed,  and  the  change  necessitated  the  boring  of 
some  new  tunnels.  Two  additional  tunnels  will  have  to  be 
bored  between  Chonkohli  and  Hoilyong,  19  mi.  in  length, 
though  plans  for  this  section  are  not  as  yet  definitely  settled. 

Spain — The  Gaceta  de  Madrid,  official  organ  of  the  Spanish 
Government,  publishes  the  announcement  that  a  narrow-gage 
railroad  with  electric  power  may  be  constructed  between  Con- 
quista  and  Pefiarova.  The  length  of  the  line  will  be  about 
30   mi.  ...,.,, 

[The  name  of  the  person  to  whom  communications  should 
be  addressed  can  be  obtained  from  the  Bureau  of  Foreign  and 
Domestic  Commerce  or  its  district  offices.  Refer  to  file  No. 
72,624.] 

The  Merchant  &  Evans  Co.,  of  Philadelphia,  is  fittingly 
celebrating  its  fiftieth  anniversary  by  just  having  removed  to 
its  large  modern  office  and  warehouse  on  Washington  Ave., 
between  20th  and  21st  St.  This  company  was  formed  in  1866 
to  deal  in  metals  and  tin  plate,  since  which  time  it  has  estab- 
lished its  own  plant  for  roofing  tins,  and  the  steadily  increas- 
ing volume  of  business  ^yhich  it  has  gained  by  this  has  forced 
it  to  open  selling  agencies  in  five  other  cities.  Quite  recently 
it  has  added  to  its  other  lines  the  manufacture  of  motor  trucks 
and  tractors  for  transportation  purposes,  and  fire-doors,  ven- 
tilators, and  fire-prevention  materials  for  the   building   trade. 
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RAILWAYS— STEAM  AXD  KLKCTRIC 
PropoMed    Work 

Connecticut — Chamber  of  Commerce,  Torrinpton,  is  ba3k 
of  project  to  construct  trolley  line  from  Torrington  to  Water- 
bury,  Conn.,  via  I^itchfield,  Bantam,  Morris  and  Watertown,  22 
mi.     Estimated  cost,  $1,000,000. 

New  York — New  York  Central  &  Hudson  River  U.R.  plans 
to  double-track  Kimi.  of  its  St.  Lawrence  Division,  Watertown. 
P.  E.  Crowley,  Grand  Central  Terminal,   New   York,   Gon.   M^r. 

PeniiNylvania — Surveys  beins  made  for  proposed  railway 
from  Milford  to  Port  Jervis,  about  8  mi.  Clifford  Pinchot,  Mil- 
ford,   interested.      Noted  Oct.   28. 

PennNylvania — Lewistown  &  Reedsville  Electric  Ry.,  Lewis- 
town,  ai)plied  to  City  Council  for  franchise  to  construct  and 
operate  line  to  State  College,  Penn.  J.  I.  Quigley,  Lewistown, 
Gen.    Mgr. 

PennNylvanIa — Pennsylvania  R.R.  plans  to  construct  branch 
line  from  I'ainassus,  Penn.,  on  Conemaugh  Division,  south- 
east, 1.5  mi.  for  Valley  Camp  Coal  Co.  A.  C.  Shand,  Phila- 
delphia, Ch.  Engr. 

Pennsylvania — Philadelphia  &  Reading  Ry.  plans  to  con- 
struct spur  track  from  All)urtis  to  South  Bethlehem,  Penn., 
14   mi.     S.   T.   Wagner,   Philadelphia,   Ch.   Engr. 

Pennsylvania — Western  Maryland  R.R.  plans  to  improve  its 
yards  at  Connellsville,  I'cnn.  Estimated  cost,  $4.50,000.  H. 
R.  Pratt,  Baltimore,  Md.,  Ch.  Engr. 

Maryland — City  Council,  Baltimore,  granted  franchise  to 
Maryland  Electric  Ry.  to  extend  St.  Paul  Street  line  of  United 
Railways  and  Electric  Co.  to  (Juilford.  T.  C.  Cherry,  Anna- 
polis,   Gen.    Mgr.      Noted    Mar.    23. 

Virginia — Manhattan,  Toano  &  Norfolk  Railway  Co.,  re- 
cently incorporated  at  Williamsburg,  Va.,  plans  to  construct 
railway  from  West  Point  to  Norfollt,  67  mi.  Proposed  line 
will  run  via  new  plant  of  E.  T.  Du  Pont  de  Nemours  &  Co. 
which  will  be  built  between  Williamsburg  and  Yorktown.  H. 
U.   Stephenson,  Toano,  Pres. 

West  Virginia — Baltimore  &  Ohio  Railroad  Co.,  Baltimore, 
Md.,  plans  to  improve  and  enlarge  its  freight  yard  at  Fleming- 
ton.      F.    L.    Stuart,    Baltimore,    Md.,    Ch.    Engr. 

West  Virginia — I'ress  reports  state  Baltimore  &  Ohio  Rail- 
road Co.  plans  to  take  over  Coal  and  Coke  Ry.  and  construct 
new  road  between  Sutton  and  Palmer,  7  mi.,  to  connect  Coal 
and  Colte  Ry.  with  main  line  of  Baltimore  &  Ohio  Railroad 
Co.  at  Palmer.     F.  L.  Stuart,  Baltimore,  Md.,  Ch.  Engr. 

West  Virginia — Western  Maryland  R.R.  will  soon  award 
contract  for  railway  to  connect  with  line  of  Baltimore  &  Ohio 
Railroad  Co.  at  Hutchinson,  about  8  mi.  H.  R.  Pratt,  Balti- 
more,  Md.,   Ch.   Engr. 

IVortli  Carolina — Elkin  &  Allegheny  R.R.  plans  to  com- 
plete its  line  through  Allegheny  County,  Elkin.  C.  B.  Penny, 
Elkin,    Gen.    Mgr. 

Georgia — Surveys  will  soon  be  made  for  interurban  rail- 
way between  Atlanta,  Ga..  and  Anderson,  S.  C.  W.  A.  Ham- 
mell,  Atlanta,  Ch.  Engr.     Noted  Mar.  9. 

Georgia — State  Railroad  Commission  granted  Southern  Ry. 
permission  to  issue  $7,000,000  bonds  to  relocate  and  double- 
track  its  line  between  Cornelia,  Ga.,  and  Central.  S.  C.  B. 
Herman,    Washington,    D.    C,    Ch.    Engr.      Noted    Feb.    3. 

Florida — Atlantic  Coast  Line  R.R.  contemplates  extension 
from  Perrv  to  Monticello,  Fla.,  about  35  mi.  J.  E.  Willoughby, 
Wilmington,  N.  C,  Ch.  Engr. 

Florida — Bagdad  Land  and  Lumber  Co.,  Bagdad,  plans  to 
extend  line  toward  Andalusia,  Ala.,  about  8  or  10  mi. 

Kentucky — H.  C.  Francis.  Hindman,  and  associates,  are  in- 
terested in  construction  of  railway  from  connection  with 
Beaver  Creek  branch  of  Chesapeake  &  Ohio  Ry.  to  Hind- 
man,  20  mi.  F.  I.  Cabell,  Richmond,  Va.,  Ch.  Engr.,  Chesa- 
peake  &   Ohio    Ry. 

Ohio — Baltimore  &  Ohio  Railroad  Co.  plans  to  increase  its 
trackage  facilities  at  Massillon,  Ohio.  F.  L.  Stuart,  Baltimore, 
Md.,  Ch.  Engr. 

Indiana — Chicago.  South  Bend  &  Northern  Indiana  Trac- 
tion Co.,  South  Bend,  plans  to  double-track  its  line  between 
South  Bond  and  Elkhart,  Ind.  C.  D.  Emmons,  South  Bend, 
Gen.    Mgr. 

Indiana — Gary  &  Interurban  Railway  Co.  plans  to  con- 
struct new  car  line  on  Buchanan  St.,  Gary.  A.  C.  Miller,  Chi- 
cago, 111..  Vice-Pres.  and  Gen.  Mgr. 

Michigan — City  Council,  Kalamazoo,  petitioned  to  extend 
Patterson   St.   car   line   north   on   Edwards  Ave.    to   city   limits. 

IIlinoiM — Rock  Island  Southern  Railway  contemplates  ex- 
penditure of  $.'{()0,000  for  improving  its  line  in  Rock  Island.  J. 
W.  Walsh,  Davenport,  Iowa.  Secy,  and  Gen.  Mgr. 

Kan.<inN — Kansas  City,  Kaw  Valley  and  Western  R.R.,  Bon- 
ner Springs,  Kan.,  contemplates  26  mi.  new  track.  O.  K. 
Williamson,  Bonner  Springs,  Ch.  Engr. 

Montana — Butte  Electric  Railway  Co.,  Butte,  contemplates 
double-tracking  its  Englewood  line.  J.  R.  Wharton,  Butte, 
Gen.   Mgr. 

Missouri — Emma  Creamery  Co.,  Emma.,  interested  in  elec- 
tric railway   from   Sweet  Springs  to   Emma. 

Arkansas — Ft.  Smith  Light  and  Traction  Co.,  Ft.  Smith, 
contemplates  expenditure  of  $50,000  for  improving  its  system. 
Work  will  include  reconstruction  of  portions  of  tracks  of 
11th  St.  and  Grand  Ave.  lines.  A.  S.  Huey,  Chicago,  111., 
Pres. 


ArkansaN — We  have  been  informed  that  the  St.  Louis,  Iron 
Mountain  &  Southern  Ry.  |)laMs  expenditure  of  $2,000,000  I'or 
improving  its  lines  in  Arl^ansas  during  1916,  and  not  the 
Iron  Mountain  R.R.  as  stated  in  our  issue  of  Mar.  16.  E.  A. 
Hadle>,  St.  Louis,  Mo.,  Ch.   Engr. 

Texas — Preliminary  surveys  being  made  by  Dallas  North- 
western Traction  Co.  for  proposed  interurban  railway  between 
Bowie  and  Dallas.     John  T.  Witt,   Dallas,  Ch.   Engr. 

WnNhington — Cascade  Mining  and  Development  Co.,  Cen- 
tralia,  i)lans  to  construct  mining  railway  to  properties  in 
Mt.  St.  Helen's  District,  Centralia. 

AVaNhington — Branch  railway  will  be  constructed  into 
timber  land  on  Twin  River  tract  on  Olympia  Peninsular,  Se- 
attle, by  Chicago,  Milwaukee  &  St.  Paul  Ry.  C.  F.  Loweth, 
Chicago,   III.,  Ch.   Engr. 

AVashington — Spokane  Traction  Co.  granted  franchise  by 
City  Council  to  extend  line  on  M.adelia  .St.  from  Boone  Ave.,  to 
Broadway,  Spokane.  A.  M.  Lupter,  Portland,  Ore.,  Ch.  Engr. 
Noted    Mar.    9. 

Oregon — .Sumter  Valley  Ry.  plans  to  construct  railway 
south  from  Dixie  Summit,  50  mi.  E.  B.  Pengra,  Baker,  Gen. 
Mgr. 

California — City  Council,  Riverside,  granted  franchise  to 
Riverside,  Rialto  &  I'aciflc  R.R.  to  construct  single-track  line 
on  Colton  Ave.  between  1st  St.  and  Allen  PI.,  Riverside.  W. 
J.    Bohon,    Riverside,    Gen.    Mgr. 

Ontario — London  St.  Railway  Co.,  London,  plans  to  double- 
track  line  on  Dundas  St.,  E.  H.  A.  Everett,  Cleveland,  Ohio, 
Pres. 

Bids  lu  and  Contracts  Awarded 

Alabama — Daupln  Island  Railway  and  Harbor  Co.  awarded 
contract  to  complete  line  from  Alabama  Port  to  Cedar  Point, 
about  314    mi.,  to  T.  J.  CALDWELL,  Mobile. 

Louisiana — Alexandria  &  Western  Ry.  awarded  contract 
for  grading  extension  into  timber  land  of  Long  Pine  Lumber 
Co.,  Alexandria,  to  W.  J.  GILMORE;  bridging  to  HENRY  J. 
COX.     T.  C.  Lawless,  Garden  City,  Pres.  and  Gen.  Mgr. 

Wyoming — Contract  for  grading  branch  line  of  Union 
Pacific  R.R.  from  Wamsutter,  Wvo.,  to  Craig,  Colo.,  awarded 
to  KILPATRICK  BROS.,  Beatrice,  Neb.  R.  L.  Huntley,  Omaha, 
Neb.,   Ch.    Engr. 

Utah — Union  Pacific  R.R.  awarded  contract  for  grading  for 
second  track  line  from  Emory  to  Wasatch,  Utah,  15  mi.,  to 
KILPATRICK  BRO.S.  &  COLLINS  CONTRACTING  CO.,  Bea- 
trice, Neb.  Estimated  cost,  $2,000,000.  R.  L.  Huntley,  Omaha, 
Neb.,  Ch,  Engr.     Noted  Mar.  23. 

LIGHT,    HEAT    AND    POWER 
Proposed    Work 

Vt.,  Newport — Newport  Electric  Light  Co.  plans  6xl00-ft. 
surge  pipe. 

Mass.,  Worcester — Worcester  Electric  I^ight  Co.  increased 
capital  from  $1,400,000  to  $1,800,000  to  provide  for  extensions  to 
Webster    St.    power    plant. 

R.  1.,  Providence — Narragansett  Electric  Lighting  Co.  plans 
to  improve  Elm  St.  power  plant. 

Conn.  Norwich — Electric  Light  Commissioners  will  apply 
to  Common  Council  for  appropriation  of  $24,850  for  improving 
municipal   electric-light   plant. 

Penn.,  Waynesboro — Waynesboro  Electric  Light  and  Power 
Co.  plans  to  extend  its  transmission  lines  to  Mont  Alto  to  fur- 
nish electricity  to  towns  of  Quincy,  Good  Siding,  Nunnery, 
Knapper   and   Mont   Alto. 

Md.,  Frederick — Bids  will  soon  be  received  for  municipal 
electric-light  plant.  Charles  L.  Reeder,  Park  Ave.  and  Sara- 
toga St.,  Baltimore,  Consult.  Engr.     Noted  Dec.  2. 

Md.,  Hancock — Roy  Daniels,  Hancock,  interested  in  project 
to   inst.all   electric-light   plant   in    Hancock. 

Va.,  Williamsburg — City  plans  electric-light  system. 

N.  C,  Na.shville — Plans  being  prepared  by  .1.  B.  McCrary 
Co.,  Consult.  Engr.,  Atlanta,  (Ja..  for  electric-light  plant  and 
water  and  sewer  systems.  Bonds  for  $45,000  recently  voted 
for  this  purpose.     L.  T.  Vaughan,  City  Clk.     Noted   Mar.   16. 

Ga.,   Ellaville — See   item   under   "Water-Works." 

Ala.,  Decatur — Alabama  Power  Co.,  Birmingham,  will  en- 
large steam  power  electric  plant.     Estimated  cost,   $10,000. 

Miss.,  Oood:jian — City  plans  to  issue  $5,000  bonds  for  elec- 
tric-light  p'ant.      W.    E.    Meek,    Mayor. 

La.,  Crowley— Acadia  Iron  Works  plans  electric  system 
for  lighting  and  operating  plant. 

Tenn.,  Adams — South  Kentucky  Power  Co.  granted  fran- 
chise   for    clcctric-light    system. 

Ky.,  Lexington — -Plans  being  considered  for  installation  of 
municipal  lighting  plant.     J.  W.  Guyn,  City  Engr. 

Ky.,  Murray — Election  will  be  held  M.iy  20  to  vote  on 
$20.0(10  bonds  for  electric-light  and  power  plant.     Noted  Feb.  3. 

Ohio,  «lulncy — City  plans  to  install  electric-light  plant. 

Ohio,  Sandusky — Sandusky  Gas  and  Electric  Co.  plans  to 
construct  2-mi.  transmission  line  to  furnish  electricity  south 
of    city.      E.    A.    Bechstein,    Gen.    Mgr. 
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Mlcli.,     ItuiHli-f       DiiikI 

phiiii      II    >;    <:>.'\.   .Mk'I'. 

Mtt'h..  Miiniiicllr  Clt.v  pliinH  to  Iniprovo  ulectrlr-llKht  mid 
pdwi-r  phiiil  III)  l>t'ii(l  lUvcr.  KMtlmntcd  c-UHt,  $00,000.  M.  II. 
WilKlil.  fllN    l';iiKi-. 

III..    llrlKlilon -->'lty    Council    xniiitoil    friiiu'lilH 
Kai'i't'll    to    iiiNtall    and    opoiatr    >-k-cti'l<--llKht    and 
III     IIiIkIiIoii. 

III.,  Iliirilln   ~l'.  A.  (lotwiiy  aiJplU'd  to  CItv  Ciniii 
clil.N.'     to     lii.Mtall     •■It'i'trlc-llKlit     jilant     In     llardln. 

III..  SprlnKllt-Iti  ItidH  win  1)0  rccolvcd  until  4  p.m..  Apr.  II. 
by  Stall'  Hoard  of  IJvo  St<ick  ConinilsHlonors  for  lu-utliiK  and 
rondi'i'iiiK     plant. 

Win..  OoMtlMiric  dostluiin  liixht  and  I'owiT  Co..  recently 
liifoipoi  ati-d  with  $I(I.OIH>  i'a])ltal  .Mtock,  lilaliH  to  IliHtall  olcc- 
trlc-llKlit     plant     in     OostbuiK.       M.     W.     Le  Mahlt-u     and     John 

HfllhoUWl'l-.     illt.T<'.s||.d. 

WIN.,  I'orliiKt'  Citlzon.'*  fontfinplalc  .steam  i-lcftrlc  power 
plant.      lOstimatt-d   I'ost.    $!I00.000. 

ItMvii,  \cnton — City  plana  to  construct  6  nil.,  ."l-phase, 
i;;i,00(i-volt  transmission  line  to  water-works  station.  C. 
t)'l,cary.  Sunt. 

I<»«ii,  Itiiiiilolpli  -Kloctlon  will  be  held  Apr.  10  to  vote  on 
$l.,''iiMl    bonds    lor   commercial    current. 

Mlnii.,  .liickNon-  rian.s  beinK  prepared  for  electrlc-ll^tht 
plant.  l':.stimated  cost.  $20,000.  Earl  1).  Jackson.  601  Capital 
Hank  Hld^'..  St.  I'aul.  Hn^r.     W.  H.  liruce,  Clk. 

Klin.,  IIImuu — City  contemplates  electric-llKht  plant  and 
system. 

Kiiii.,   Illiilr — Citizens  contemplate   electric-Ught   system. 

Kiiii.,  Iliiliirr- — Citizens  voted  $.5,000  bonds  for  electric- 
liubt   plai\t,      Noted   Mar.   9. 

Kiiii..  Kiidorn — -Citizens  voted  $10,000  bonds  for  municipal 
electric-llKht  plant. 

Knn,.  Ford — Press  reports  state  election  will  soon  be  held 
to  vote  on  $.'>,000  bonds  for  distribution  system,  power  to  be 
secured  bv  transmision  from  plant  of  Midland  Water,  Lig'ht 
and   Ice  Co..   Dodpe  City. 

Kiiii.,  Hnrveyvlllp — Franchise  granted  to  R.  B.  Fegan  LlKht- 
inn  i"o-.  Junction  City,  for  electric-liRbt  plant. 

Kiiii.,  Irvlni; — City  plans  to  install  power  distributing- 
system. 

Knn.,  NeoNhii  KapIdH — Emporia  Telephone  Oo.  plans  to  in- 
stall electric-light  plant  in  Noasha.     W.  W.  Finney,  Prop. 

Knn.,  Ko.sMville — Franchise  granted  to  R.  B.  Fegan  I^ight- 
ing  Co.,  Junction  City,   for  electric-light  plant. 

Knn..  Wnkefleld — Plans  being  prepared  by  Burns  &  Mc- 
Donnell, Consult.  Kngr.,  Interstate  Bldg.,  Kansas  City,  Mo.,  for 
electric-light   system.      Estimated   cost,    $8,000.      Noted   Mar.   9. 

Knn.,  Vnte.«(  Center — See   item   under   "Water-Works." 

IVeb.,  Ord — Bids  will  be  received  until  Apr.  14  by  O.  P. 
Cromwell,  Citv  Clk.,  for  improving  electric-light  plant.  Esti- 
mated  cost,    $7,000.     Noted   Sept.    23. 

Neb.,  Trenton — Election  will  be  held  Apr.  4,  to  vote  on  $8,- 
500  bonds  for  electric-light  plant.     Noted  Mar.   23. 

S.  D.,  Aloester — Plans  being  prepared  for  transmission  line 
from  Alcester  to  Hawarden,  Iowa,  S  mi.  W.  M.  Rowley,  Mayor. 
Earl  D.  Jackson,  601  Capital  Bank  Bldg.,  St.  Paul,  Minn.,  Engr. 

S.   D..  Peever — Plans  being  considered   by   business  men   to 

install    electric-lighting   system. 

X.  D..  AVestliope — City  contemplates  granting  franchise  to 
C.  M.  Condit  to  install  and  operate  electric-light  and  power 
plant   in   Westhope. 

Wyo.,  Cokeville — William  E.  Pitt,  Kemmerer,  applied  to 
City  Council  for  franchise  to  install  and  operate  electric- 
light  plant  in  Cokeville. 

Wyo..  Therniopolls — Bonds  for  $100,000  will  be  sold  by  Hot 
Springs  Light  and  Power  Co.,  Thermopolis.  Proceeds  will  be 
used  for  improving  plant. 

Mont..  Big  Sandy — Press  reports  state  Great  Falls  Power 
Co.  Great  Falls,  plans  to  extend  transmission  lines  in  Big 
Sandy  to  Riney  Addition. 

Mo.,  Memphis — Citizens  voted  $25,000  bonds  for  electric- 
light   plant.      E.    McDaniel,    Clk.      Noted   Feb.    24. 

Tex.,  Burlington — H.   Henderson   plans   electric-light   plant. 

Tex.,  Donna — City  contemplates  electric-light   plant. 

Tex..  Mertens — Texas  Power  and  Light  Co.,  Dallas,  plans 
to   extend   its  transmission   lines   from   Mertens   to   Irene. 

Tex.,  Terrell — .Terrell  Electric  Light  Co.  contemplates  elec- 
tric transmission  system  from  Terrell  to  Forney  and  Kauf- 
man. 

Ariz.,  Holbrook — Arkansas  Valley  Railway,  Light  and 
Power  Co.,  Rocky  Ford,  plans  to  extend  its  transmission  lines 
from  Holbrook  to  Cheraw.  8  mi.,  and  from  Manzanola  to  Crow- 
ley,  7   mi.      Estimated   cost,   $25,000.      F.   S.   Johnson,   Supt. 

W'nsh.,  Coupeville — W.  C.  Cheney,  owner  of  local  electric- 
light  plant,  plans  to  improve  and  extend  same. 

■Wnsh.,  Lacrosse — Harry  C.  Wilson  applied  to  Commission- 
ers of  Whitman  County  for  franchise  to  install  and  operate 
electric-light  and   power   system   in   Lacrosse. 

Wash..  Onkville — City  Council  plans  to  take  over  plant  of 
Oakville  Electric  Light  and  Power  Co.  and  to  improve  and 
extend   system. 

Ore.,  Myrtle  Creek — City  retained  engineers  to  make  in- 
vestigations and  submit  report  on  feasibility  of  power  project 
on   South  Umpqua  River  near  mouth   of  Myrtle   Creek. 


«»iil..   AlvliiMliin     Town   Council   conteniplati-H   InHtalllni.-   hv- 

(llii    el.cllir    .H\Mtelii        .lidlll    IrvllIK,    Clk. 

AllM..  Kdnioiitiin  Alliance  Trust  Co.,  C.-ilgary,  contein- 
plaleH  liiHliillInK  eU-ctrlc-llght  and  jiower  pliint  In  Edmonton 
It.    M.   Hennett,    I'reH. 

lildM    III   nnd   CoiitriielN   .Awarded 

!V.  v.,  .ScniM-n  I''mIIh  -Contriict  for  l-story,  .lOxlOO-ft.  hvdro- 
eleclile  plaiil  for  Seneca  I'ower.  Inc.,  awarded  In  DAV  ii 
ZI.MMKItMAN.  i;i  Ch.Htnut  St.,  Philadelphia,  I'enn.  E,  H 
C.ould,    Seneca    l<'allM,    liil  eiiHU-d.      Noted    Dec.    DO. 

y.  .1.,  linyonnp  Contract  for  power  hiuiHe  for  Vacuum  OH 
Co.  awarded  to  'PI'ltN  lOIt  CONSTUt'CTK  )N  CO.,  II  Uroadwav, 
New    York,    .N.     Y. 

N.  <■..  I'lilviTdlly  Cnlverslty  of  North  Carolina  awarded 
contract  for  linlilliin  and  heating  plant  to  J.  B.  McCRAUY  CO,. 
Atlanta,  Oa.      lOsllmated   cost,    $35,000.      Noted    Mar,    Ifi. 

Ohio,  Nnli-ni  Conlr.icl  for  powerhouse  for  .Salem  lOlectrIc 
Co.  awarded  to  ,SCI  1 A  I'EKS  H  TAYLOU.  Crooksvllle.  Hatl- 
inaled  co.st,  $25,000.     Noted  Dec.  2. 

III.,  Chli-nKo-'Cenoral  contract  for  3-«torv  boiler  plant  on 
Ashlaiifl  Ave.  for  Morris  &  Co.  awarded  to  LANOUIST  & 
ILI.SLKY,  1100  North  Clark  St.  Estimated  cost,  $31,000.  Noted 
Nov.   25. 

Mont.,  Annconda — Contract  for  lighting  system  on  West 
Park  awarded  to  ANACONDA  COPPER  MINING   CO. 

tikln.,  JoneH — Chester  A.  Keyes,  Town  Clk..  awarded  con 
tract  for  power  house  to  ROWLETT  &  KIRBY,  Oklahoma,  at 
$8,350. 

iiniiKwos 

I'ropoMfd    \V<irk 

Maine,  lieiiton — Cit.v  will  employ  engineer  to  submit  esti- 
mate of  cost  of  constructing  bridge  and  abutments  at  Fifteen 
Mile  .Stream,     o.  C.   Brown,   Selectman. 

Maine,  Portland — Directors  of  Maine  Central  R.R.  author- 
ized construction  of  6-track  steel  bridge  for  Park  Ave.  over- 
head crossing  at  Portland.  Estimated  cost,  $75,000.  B.  T. 
Wheeler,   Portland,  Ch.   Engr. 

Maine,  WIiinIow — Appropriation  of  $4,000  made  by  city  for 
culvert  and  cutting  down  grade  at  foot  of  Stobie  Hill.  J.  W. 
Bassett.  City  Clk. 

N.  H.,  WooilMvllle — City  of  Havehill  plans  to  construct 
bridge  across  Connecticut  River  between  Woodsvllle,  N,  H., 
and   Wells   River,   Vt. 

MaNH.,  Boston — City  applied  to  State  Legislature  for  appro- 
priation of  $2,000  for  surveys  and  drawings  for  proposed 
l)ridge  between  Adams  Sq.,  Boston,  and  Maverick  Sq.,  East 
Boston.  Estimated  cost,  $16,000,000.  E.  F.  Murphy,  Comr. 
Pub.    Wks. 

Mums..  Dartmouth — Appropriation  of  $5,500  made  by  city 
for  repairing  Padanaram  Bridge. 

MaNH.,  Lowell — Bids  will  be  received  by  M.  S.  Flynn,  City 
Clk.,  until  Apr.  IS  for  Pawtucket  Bridge  across  Merrimack 
River.     Stephen  Kearney,  City  Engr.     Noted   Feb.   17. 

Mass.,  Weston — Press  reports  state  contract  will  be  award- 
ed in  April  by  Metropolitan  Park  Commission  for  concrete 
bridge  across  Charles  River.  Estimated  cost,  $50,000.  J.  R. 
Rablin,    14   Beacon   St.,    Boston,    EIngr. 

N.  J.,  Camden — (Official) — Bids  will  be  received  by  Fred  W. 
George,  Clk.,  Bd.  of  Chosen  Freeholders,  until  Apr.  10  for 
constructing  concrete-arch  bridge  and  restoring  road  on  White 
Horse  Pike  over  Newton  Lake.  J.  J.  Alberton,  County  Engr. 
(See  adv.  Mar.   23  issue.) 

N.  J.,  Trenton — Plans  being  considered  by  Pennsylvania 
R.R.  for  3  new  bridges  over  canal  feeder,  1  at  North  Broad 
St.,  1  at  Spring  and  Willow  St.  and  1  at  Hermitage  Ave.  A. 
S.    Shand,    Philadelphia,    Penn.,    Ch.    Engr. 

Penn..  Allenport — Business  men  interested  in  proposition 
to  construct  bridge   across  Juniata  River  near  Allenport. 

Penn.,  Altoona — County  contemplates  5  new  bridges. 

Penn.,  ]Vew  Castle  —  County  Commissioners  contemplate 
bridge  and  viaduct  over  Beaver  River  from  Montgomery  Ave. 
to  foot  of  Pitzer  Hill. 

Penn.,  Tunkhannock — Press  reports  state  county  plans  to 
construct   several   new   bridges. 

Penn.,  Wilkes-Bnrre — (Ashley) — Bids  will  be  received  un- 
til Apr.  5  for  bridge  across  tracks  of  Wilkes-Barre  &  Hazle- 
ton  Ry.  at  Ashley  Blvd.  Frederick  Butts,  450  Miners  Bank, 
Borough  Engr. 

Penn.,  Wilkes-Barre — Grand  Jury  recommended  that  county 
construct   5   new   bridges. 

Md..  Annapolis — Press  reports  state  plans  being  considered 
for  bond  issue  of  from  $1,000,000  to  $1,500,000  for  bridge  work. 
A.  Shirley,  Ch.  Engr.  Highway  Dept. 

N.  C,  Judson — Bids  will  be  received  by  Commissioners  of 
Swain  County  until  Apr.  3  for  2S0-ft.  steel  bridge  across 
Little  Tennessee  River.  Swain  County  Commissioners  will 
construct  superstructure  and  Swain  County  Highway  Com- 
missioners, substructure.     T.  M.  Howerton,  Bryson  City,  Engr. 

Ga.,  Canton — Plans  being  considered  by  Cherokee  County 
Commissioners  for  2  bridges.     Estimated  cost,  $8,000. 

Ga.,  Thomasville — Thomas  County  plans  to  hold  election 
in   May  to  vote   on   $125,000   bonds   for  bridge  work. 

Fla.,  Clearwater — Pinellas  County  Commissioners  contem- 
plate issuing  bonds  for  reinforced-concrete  bridges. 

Miss.,  Senatobia — Plans  being  considered  by  Tate  County 
Commissioners  for  bridge  across  Hickohola  Creek.  Estimated 
cost,   $60,000. 

La.,  Abbeville — Bids  will  be  received  by  S.  Chanvin,  Secy., 
Third  Ward  Rd.  Comn.,  Vermillion  Parish,  until  2  p.m..  Apr. 
13.  for  approximately  350  cu.vd.  reinforced-concrete  bridges 
and    culverts.      W.   B.   Knox,   Abbeville,    Engr. 
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Tenn.,  iXuNhvlllp — Davidson  Countv  Commlsaloners  con- 
template reinforcid-concrete  bridge  over  Cumberland  River 
at  Hyde's  Ferry.  Krceland-Klyce  Engineerlns;  Co.,  Nashville, 
Engr.     Estimated  co.st,   $25(1.000. 

Ky.,  Pinevllle — -See  item  under  "Streets  and  Roads." 
Ky.,     ShfpherdNville — Hujlitt     Countv     Commissioners     con- 
template 2  iiridses.     K.stimat(-d  cost,  $10,000. 


Ohio,  Cincinnnti — Bids  will  be  received  by  Albert  Rein- 
hardt,  Clk.  of  Hamilton  County,  until  noon,  Apr.  21,  for 
bridge   on   Hopper   Kd.,  Anderson  Township. 

III.,  Rock  iNlaud — (Official) — We  have  been  Informed  that 
date  of  rcceivinB  bids  for  Colona  Bridge  across  Rock  River 
for  Henry  County  lias  been  postponed  indefinitely.  James 
H.  Reed,  County  Supt.  Highv/ays.     Noted  Jlar.  IG. 

Iowa,  Iliirlingtoii — (Official) — We  have  been  informed  that 
city  will  not  construct  bridge  across  tracks  of  Chicago,  Bur- 
lington i^  Quincy  U.R.  on  Dankwardts  Lane.  Railroad  will 
be   compelled   to   build    same.      Noted   Mar.    9. 

lowii.  Diibuqiir — Bids  will  be  received  by  County  Super- 
visors until  Apr.  f)  for  90  bridges  and  culverts.  Estimated  cost, 
$56,000. 

lona,  KMtherville — Bids  will  be  received  bv  C.  A.  Root, 
County  Audr.,  until  noon,  Apr.  4,  for  4  I-beam  and  1  con- 
crete deck   girder   bridge. 

Iowa,  Ft.  MadiMoii — Plans  prepared  for  bridge  across  Miss- 
issippi River  at  Ft.  Madison  for  Atchison.  Topeka  &  Santa  Fe 
Ry.       C.     W.     Felt,     Chicago,     111.,     Ch.     Engr. 

Ifiwa,  KiioxvIUe — Board  of  Supervisors  of  Marlon  County 
petitioned  to  construct  new  bridge  across  Cedar  Creek.  W.  O. 
Price,  County    Engr. 

Iowa,  Orange  City — Bids  will  be  received  by  D.  H.  Wissink, 
County  Audr.,  until  Apr.  4  for  constructing  number  of  bridges. 

Minn.,  Dulutli — Bids  will  soon  be  received  by  city  for  new 
bridge  and  inverted  siphon  across  Tischer's  Creek.  Esti- 
mated cost,  $9,000.     L.  Ayers,  City  Engr. 

Minn..  Stuntz — Bids  will  be  received  by  Victor  J.  Benoe, 
County  Clk.,  until  1  p.m.,  Apr.  5,  for  5  reinforced-concrete 
bridges  on  Iron  .lunction  Town  line  and  Swinnerton  Rd. 

Kan.,  Burlington — Commissioners  of  Coffey  County  con- 
template bridges  across  Long  and  Rock  Creeks. 

Kan.,  Laliin — Bids  will  be  received  by  County  Clerk  until 
Apr.   5  for   bridge  across  Arkansas   River. 

Nob.,  O'Neill — Election  will  be  held  Apr,  18  in  County  to 
vote  on  $100,000  bonds  for  bridges. 

N.  D.,  Center — Bids  will  be  received  by  Frank  J.  V.  Kie- 
bert.  County  .\udr.,  until  11  a.m.,  Apr.  6,  for  various  stand- 
ard-size road  culverts. 

N.  D.,  LiMlton — Bids  will  be  received  by  C.  E.  Best,  County 
Audr.,   until   Apr.   6  for  bridge  across  Maple  River. 

Wyo.,  Lusk — (Official) — Bids  will  be  received  by  Board  of 
Commissioners  of  Niobrara  County  until  1  p.m..  Apr.  5,  for 
steel  bridge  across  Sage  Creek  on  Lust-Hat  Creek  Rd.  A.  L. 
Miller,   County   Clk.      (See   adv.) 

Mo.,  Mexic<i — Audrain  County  Commissioners  contemplate 
construction   of  25  bridges.     Estimated  cost,   $20,000. 

Mo.,  Nevada — Plans  being  prepared  for  bridge  work  in 
Vernon  County.     J.  B.  Akers,  Clk. 

Tex.,  Ft.  AVortli — Arthur  A.  Stiles.  State  Reclamation  Engr., 
completed  hydraulic  computations  and  plans  for  number  of 
highway  bridges  across  Trinity  River  in  and  around  Ft. 
Worth. 

Tex.,  Galveston — Bids  will  be  received  by  John  M.  Murch, 
Audr.  of  Galveston  County,  until  Apr.  10,  for  temporary  bridge 
across  Galveston  Bay.  Estimated  cost  between  $25,000  and 
$30,000.      Noted    Jan.    30. 

Tex.,  Harrislmrg — County  will  soon  award  contract  for 
bridge  across  Brays  Bayou.  W.  N.  Thatcher,  Houston,  County 
Engr.      Noted   Nov.    11    and   Jan.    13. 

Okla.,  BInckwell  —  County  contemplates  bridge  across 
Chickasha   River.     L.  A.  Cann,  Ponca  City,  County  Comr. 

Okla..  Cordell — County  Commissioners  contemplate  bridge 
across  caiion  between  Section  21  and  22.  N.  W.  Ellston,  Cor- 
dell,  County   Comr. 

N.  M.,  Santa  Fe — See  item  under  "Streets  and  Roads." 

Utah,  Murray — Commissioners  of  Salt  Lake  County  plan 
to  construct  bridge  across  Jordan   River  at  17th  St.,  S. 

WaNli.,  Concrete — Press  reports  state  County  Commission- 
ers will  soon  receive  bids  for  concrete  bridge.  A.  L.  Strong, 
Mt.  Vernon,   County   Engr. 

Calif.,  Ventura — Bids  will  be  received  by  Board  of  Sup- 
ervisors of  Ventura  County  until  2  p.m.,  Apr.  6,  for  La  Crosse 
Bridge  across  San  Antonio  Creek  and  Casitas  Bridge  across 
Ventura  River,  J.  B.  McCloskey,  Clk.  Noted  Jan.  27  and 
Feb.  17. 

Calif.,  Ventura — Bids  will  be  received  by  Board  of  Super- 
visors of  Ventura  County  until  2  p.m.,  Apr.  7,  for  Sespe  Bridge 
across  Sespe  Creek.  J.  B.  McCloskey,  Clk.  Noted  Jan.  27  and 
Feb.   17. 

Ont.,  Bridgcburg — A.  J.  Porter,  Niagara  Falls,  N.  Y.,  and  E. 
R.  Wood,  Toronto.  Ont.,  interested  in  company  recently  in- 
corporated  to   construct  bridge   across  Niagara   River. 

Ont.,  CulrosH — City  Council  contemplates  bridge  across 
Teeswater  River  on  Concession   6.     C.  Button,  Teeswater,  Clk. 

nidH  In  and   Contractn  Awariied 

Ma.ss.,  BoHton — (East  Boston) — Contract  for  foundation  and 
superstructure  of  footbridge  at  Wadsworth  St.,  East  Boston, 
awarded  to  DANIEL  MARR  &  SON  CO.,  59  Temple  PI.,  Boston. 
Noted  Mar.  9. 


N.  v.,  .New  Vork — (Borough  of  Manhattan)  —  (Offlclal) — 
Uvalde  Asphalt  Paving  Co.,  New  York,  at  $1.17  per  sq.yd., 
submitted  lowest  bid  for  repairing  asphalt  pavements  on 
bri<lgea  over  Harlem  River  re<iuiring  about  7,350  sq.yd.  Noted 
Mar.   9. 

IVnn.,  Milton — Philadelphia  &  Reading  Ry.  awarded  con- 
tract for  substructuii-  for  bridge  across  Susquehanna  River 
between  Milton  anrl  West  Milton  to  ROBERT  (JRACE  CON- 
TRACTING CO.,  Pittsburgh,  and  superstructure  to  PENNSYL- 
VANIA STEEL  CO.,  Oliver  Bldg.,  Pittsburgh.  S.  T.  Wagner, 
l'hiladeli)hia,  Ch.  Engr.     Noted   Feb.  24. 

I'enn.,  Oreton — I'ennsylvania  R.R.  awarded  contract  for 
bridge  at  Oreton  to  L.  H.  FOCHT  &  SON,  Reading.  A.  C. 
Shand,    Philadelphia,   Ch.   Engr. 

I'enn.,  I'lilladelphia — Contract  for  bridge,  walls,  etc.,  at 
Chelten  Ave.  for  Pennsylvania  R.R.  awarded  to  T.  P.  REILLY, 
Bala.     A.  C.  Shand,  Ch.  Engr. 

W.  Va.,  Cliarienton — Contract  for  bridge  across  Davis  Creek 
awarded  to  F.  W.  BEARDSLEE.  Clarksburg,  at  $S,192.  E.  G. 
Burdette,  County  Engr.     Noted  Feb.  24  and  Mar.   16. 

tin.,  AuKUNta — Commissioners  of  Richmond  County  contem- 
plate expenditure  of  $75,000  for  bridges  and  roads  during 
year.     Work   will  be  done  by  convict  labor. 

Fla.,  Arcadia — Commissioners  of  De  Sota  County  awarded 
contract  for  2  concrete  bridges  across  Big  Paynes  and  Little 
Paynes  Creeks  to  LUTEN  BRIDGE  CO.,  at  $7,900.  A.  L.  Dur- 
rance,   Clk.     Noted   Mar.   2. 

Ky.,  Morgantirld — (Official) — Contract  for  7  highway 
bridges  across  Dennis  O'Nan  Public  Ditch  awarded  to  VIN- 
CENNES  BRIDGE  CO.,  Vincennes,  Ind.,  at  $8,500.  Norman 
R.   Orcutt,   Ch.   Engr.      Noted   Feb.    3   and   Mar.    16. 

Ohio,  C'olunibuN — Contiacts  for  Hopewell  I'.ridge  .-iwarded  as 
follows:  Superstructure,  CAPITOL  CO.NSTHrCTIo.-NJ  CO..  Co- 
lumbus, at  $8,340;  substructure,  COSHOCTON  CONSTKCCTION 
CO.,  Coshocton,  at  $13,220;  approaches,  G.  li.  Mcl'HERSON, 
Grove  City,  at  $5,439.     John  Peake,  County  Surv. 

Ohio,  Dayton — (Official) — Lowest  bids  received  Mar.  15  for 
three  reinforced-concrete  arch  bridges  across  Mad  and  Miami 
Rivers  (a)  5th  St.,  (b)  Keowee  St.,  (c)  Webster  St.,  were  as 
follows:  (a)  Dravo  Contracting  Co.,  Pittsburgh,  Penn.,  at 
$116,930,  Pacific  Bridge  Co.,  Portland,  Ore.,  at  $118,724,  Wins- 
ton Bros.  Co.,  Minneapolis,  Minn.,  at  $124,827;  (b)  C.  P. 
Reichelderfer,  Circleville.  at  $61,014,  A.  J.  Yawger  &  Co.,  In- 
dianapolis, Ind.,  at  $63,083,  Pacific  Bridge  Co.,  Portland,  Ore., 
at  $63,107;  (c)  C.  F.  Reichelderfer,  Circleville,  at  $61,796, 
Pacific  Bridge  Co.,  Portland,  Ore.,  at  $62,193,  A.  J.  Yawger  & 
Co.,  Indianapolis,  Ind.,  at  $62,962.  PACIFIC  BRIDGE  CO. 
awarded  contract  on  all  3  bridges.  Harrington,  Howard  & 
Ash,  Kansas  City,   Mo.,  Consult.  Engr.     Noted   Feb.  24. 

III.,  Oakford — Contract  for  bridge  across  Sangamon  River 
for  Mason  and  Menard  Counties  awarded  to  T.  L.  BLACK- 
STONE,  Lincoln,  at  ?16,950.     Noted  Jan.  6  and  Mar.  2. 

III.,  Princeton — Commissioners  of  Bureau  Countv  awarded 
contract  for  15  bridges  to  BOES  &  HIGMAN,  Wvanet,  at  $15,- 
215.     F.  R.  Bryant,  County  Supt.     Highways.    Noted  Feb.  17. 

Iowa,  Traer — County  awarded  contract  for  4  bridges  to 
DES  MOINES  BRIDGE  AND  IRON  WORKS,  Des  Moines,  at 
$24,261. 

Nell.,  Kearney — Contract  for  repairing  and  constructing 
bridges  in  Buffalo  County  awarded  to  OMAHA  STRUCTURAL 
STEEL    WORKS,    Omaha.      J.    H.    Dean,    County    Clk.      Noted 

Mar.   9. 

Wyo.,  Therniopoliis — (Official) — Contract  for  bridge  across 
Big  Horn  River  near  mouth  of  Buffalo  Creek  awarded  to 
MONARCH  ENGINEERING  CO.,  Falls  City,  Neb.,  at  $12,140. 
R.    M.    Templeton,    Engr.      Noted    Mar.    2. 

Mo.,  Independence — County  awarded  contract  for  rein- 
forced-concrete bridge  to  A.  H.  PITTINGER,  4702%  Troost 
Ave.,  Kansas  City,  at  $4,271. 

Tex.,  DeniHon — Contract  for  viaduct  over  shops  and  yards 
of  Missouri,  Kansas  &  Texas  Ry,  Co.  awarded  to  O'HAGAN 
&  LAKE,  Chicago,  III.,  at  $57,575.  L.  F.  Lonnbladh,  Dallas, 
Ch.    Engr.      Noted   Mar.    23. 

Okla.,  >ViHter — Contract  for  3  steel  bridges  in  Wister  Town- 
ship   awarded    to   KANSAS   CITY    BRIDGE    CO.,    Kansas   City, 

Mo. 

Ariz.,  TucHon — Reed  &  Odermatt,  Tucson,  at  $38,000,  sub- 
mitted lowest  bid  for  Congress  St.  Bridge.  J.  M.  Ruthrauff, 
City  Engr. 

Wash.,  Metaline  FallN — County  rejected  all  bids  for  bridge 
across  l*end  d'  Oreille  River  between  Metaline  Falls  and 
Metaline.  H.  A.  Sewall,  County  Engr.  Noted  Feb.  24  and 
Mar.   16. 

WaMh.,  Seattle — Contract  for  bridge  over  Lake  Washington 
Canal  at  10th  Ave.  awarded  to  BEERS  BUILDING  CO.,  1267 
Smith  Bldg.,  Seattle,  at  $301,000.  A.  Rapp,  City  Bridge  Engr. 
Noted   Jan.   27  and   Mar.   23. 

VV.VTER-VVORKS 
Proposed    Work 

R.  I„  Warwick — West  Shore  Water  Co.,  Providence,  recent- 
ly incorporated  with  capital  stock  of  $S00,000,  will  Install 
water-works  plant  in  Warwick. 

N.  Y.,  .VIbany — Plans  being  considered  by  Common  Council 
for  $100,000  bond  issue  for  extending  water  system.  1  Wachs- 
man.  Secy.,   Bd.  of  Contract  and  Supply. 

N.  v.,  IlulTalo — Plans  being  considered  by  City  Council  for 
$150,000  bond  issue  for  extending  water  mains.  Daniel  J. 
Sweeney,  City  Clk. 

N.     v.,     Dundee 

works   system. 

N.  Y.,  Ilion — (Official) — Bids  will  be  received  by  Board  of 
Water  Commissioners,  Otsego  St.,  until  2  p.m.,  Apr.  11,  for 
reinforced-concrete  covered  filter  beds,  clear  water  basin  and 
control  house,  including  necessary  piping.  Noted  Feb.  17. 
(See  adv.) 


-Citizens     contemplate     installing     water- 
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N.  Y.,  New  York— irioroURhH  of  lltoiix  uikI    IlionUlyri)       (<1iri- 

i-luD  — HI.I.M    will    l>i>    i<>i-.lvc(l    by     WlUliim    WIllluniM.    ('. iiIm- 

Bloner  of  WiitiT  .Suiiply,  liiiH  aiul  Kk-il  rlclty.  uiillL  -  p.m.,  Apr. 
r>.  for  Sfi'lloii  1.  i-niHM-ccnuU'rllliK  rxlHlliiK  tillMk  liiulliH  In 
.SoutluMli  Hlvil.  luul  .MdMlioln  I'aikwuy,  HoioukIi  of  lliimx. 
Sorllon  ",  i'<iniii>i-tliiK  illntrlliutlon  HyHtuiii  to  CM>mliiltM  of  ("alH- 
klll    AiiUfiluit,    HoioiiKJi    of    Itiooltlyii. 

N.  Ym  Nfw  York  (  I SoikukIim  of  Ili(ioklyn  and  Manhattan) 
—  (Otlli-InD-  llUls  will  l>c  ii'fi-lviul  liv  WllUiini  VVUUarnH.  ("oni- 
mlMHloncr  of  Wali'i-  SiiiM'ly.  <!a.s  and  lOlrctrlclty.  until.  2  p.m.. 
Apr.  fi,  for  conncitlnK  hlnh  prcHwuri'  llrr  Hcrvlcc  nialn.s  to 
ShaftH    111.    '22   ami   :;:(   of   i-lty    tuntu-l.   CiitHklll    A(|ii<'ihnl. 

1\.  Y.,  New  York — Uforounh.-'  of  Itronx  ami  Manhattan)  — 
(OIllclaD  — IthlH  will  !><•  rt'ielviMl  l,y  William  WllllaniH,  <'om- 
mlHxioncr  of  Watc-r  .Supply,  iU\»  and  lOU'Ctrlclty.  until  2  p.m.. 
.\pi-.  7,  fo|-  water  maln.-i  and  appurtrnancoH  In  Itroad\v,iy, 
AmHtordani  and  t'olumlius  Ave.  In  Cathedral  Parkway  and 
West    lOlith   St. 

N.  Y.,  New  York — lllds  will  be  received  by  the  Board  of 
Water  Supi)ly,  Municipal  HldK..  until  11  a.m.,  Apr.  11.  for 
I'ontract  1(!4.  In.staUlnK  heating:  .syMtems  In  Ashokan  lower 
nate-chamliir  and  KensU'o  lower  ellluint  chamber  in  the  town.s 
of  DUve  and   Mt.   I'leaHant. 

N.  Y.,  Now  lopk — (Olllclal)-  lild.s  will  Ix-  received  by  Hoard 
of  Water  Supply.  Municipal  Itldt;..  until  11  a.m..  Apr.  11,  for 
.surfacinn  with  bituminous  macadam  and  vltrltled  brick  block.s 
about  ;i  mi.  highway.')  at  Kcii.sico  He.scrvoir.  Mt.  I'lea.Mant. 
W.stchcstcr  County,   Contract   No.    171. 

N.  Y.,  North  Tonowiiniln — Citizens  voted  in  favor  of  $40,- 
000  bonds  for  improvluK  pumpiuK  -station  on  Tonawanda  Is- 
land.     Carl   L,.   Oelkers.   City    KnRr.      Noted    Feb.    24. 

N.  \.,  Perry — Citizens  voted  $30,000  bonds  for  filtration 
plant. 

N.  J.,  nemnrilMvllle — Gravity  Water  Supply  Co..  recently 
organized,    plan.s    to    in.stall    water   system    in    Hernardsville. 

renn.,  lluniiiielNtown — Hummelstown  Consolidated  Water 
Co.  plans  to  improve  Its  filtration  plant. 

Del.,  ■\VllmliiBton — City  Council  will  expend  $600,000  for  im- 
proving water-works  system,  includlUK  new  Alters.  storaKe 
basins,  additional  reservoirs  and  pumps.  E.  M.  Hoopes,  Jr., 
Engr.      Noted    Feb.    24. 

Md.,  Tiikomii  I'nrk — Election  will  be  held  Apr.  3  to  vote 
on  $25,000  bonds  for  reservoir  and  settling  basin.  H.  M.  Davis, 
Act.   Town    Clk. 

Vn.,  DIaekstone — (Offlcial) — Bids  will  be  received  by  R.   B. 

Stone.  Clk.  of  Council,  until  3  p.m..  Apr.  14.  for  one  BO-hp. 
crude-oil  enprine.  one  15-hp.  crude-oil  engine,  two  centrifugal 
pumi)S,  1  air  compressor,  1  overshot  or  Pelton  wheel.  1  deep 
well  pump,  one  60,000-Ral.  lOO-ft.  steel  tank,  9,000-ft.  4-in. 
c.-l.  pipe,  valves,  fire  hydrants,  etc.  Saville  &  Claiborne,  Inc., 
Richmond,  Va.,  Consult.  Engr.     Noted  Mar.  16.      (See  adv.) 

N.  C,  Nnshvllle — See  item  under  "Light,  Heat  and  Power." 

S.  C.  Conwny — Citv  plans  to  call  election  to  vote  on  $40,000 
bonds.      Part   of   proceeds   will   be   used   for    water   and   sewer 

systems. 

Ga.,  Kllaville — Citizens  will  vote  Apr.  10  on  $8,000  bonds  for 
improving  water-works  and  electric  light  plants.  Noted 
Mar.    9. 

Ky.,  PrestonburB — Election  will  soon  be  held  to  vote  on 
bonds  for  water-works. 

Ohio,  Cleveland — Bids  will  be  received  by  Commissioner 
of  Purchases  and  Supplies  until  noon.  Apr.  5,  for  furnishing 
stop-cock  boxes  for  the  Division  of  Water.  Robert  Hoffman, 
City    Engr. 

Ohio,  Palestine — City  Council  passed  ordinance  to  issue 
$35,000   bonds   for  extending  water-works  system. 

Ohio,  Salem — City  Council  contemplates  issuing  $50,000 
bonds  for  improving  water-works  system.  B.  M.  French,  City 
Engr. 

Ind.,  Evansville — Board  of  Water-Works  petitioned  for 
water  main  in  Lincoln  Ave.  from  Ross  to  Weinbach  Ave. 
James  D.  Saunders,   City  Engr. 

Ind.,  Terre  Haute — Terre  Haute  Water  Works  Co.  will 
issue  $75,000  stock.  $45,000  of  which  will  be  used  for  meter 
work  and  $15,000  for  extending  mains. 

Mich.,  Bli.ssfleld — Citizens  will  vote  Apr.  3  on  $56,500  bonds 
for  water-works  system.     A.  H.  Smith,  Engr.     Noted  Mar.  9. 

III.,  Quinoy — Election  will  be  held  Apr.  4  to  vote  on  $150,000 
bonds  for  water  system.  Duke  Schroer,  City  Clk.  Noted  Feb. 
24  and  Mar.  16. 

III.,  Sheridan — Citv  contemplates  Installation  of  water  sys- 
tem.    Estimated  cost,  $18,000. 

III.,  Tuscola — Citizens  voted  to  issue  bonds  for  water  sys- 
tem.     Charles   L.   McMasters,   Mayor. 

Ill,,  ITtica — (Official) — Bids  will  be  received  by  Louis  N. 
Sabo,  City  Clk..  until  Apr.  4.  for  60,000  gal.  elevated  steel  tank. 
Ewing  &  Allen.  Ill  West  Monroe  St.,  Chicago,  Engr.  Noted 
Feb.   3  and  Mar.   16. 

Wis.,  Argyle — City   plans  to   extend   water   system. 

Wis.,  Hayward — Bids  will  be  received  until  Apr.  11  for 
improving  water-works  system. 

Wis.,  Kenosha — City  Council  passed  ordinance  for  $250,000 
bonds  for  completing  new  water-works  plant.  Estimated  cost, 
$350,000.     B.   C.   Brennan,   City  Engr. 

Wis.,  Sheboygan  Falls — Citizens  will  vote  Apr.  4  on  bonds 
for  improving  water-works  system.  Frank  Kroeger,  City 
Clk. 

Wi.«i.,  Superior — Superior  Water,  Light  and  Power  Co., 
Superior,  plans  to  extend  its  water  mains  to  Itasca. 

Iowa,  .4udubon — Citizens  voted  in  favor  of  $5,000  bonds  for 
extending  water-works  system. 


town,  !••«.  Ilodne  HldH  will  be  rec.lved  by  \V.  L.  Tann. 
Clk.,    until    Apr.    1(1    lor   slnkiuK    well. 

lotvii,  <;rlMwoUI     City  Council   plaUM  to  extend   water  malUH. 

i«»n,  liiiniiiton-CltlzenH  will  vote  on  $25,000  bondH  for 
ImprovlMK  water-worka  syBtein.  P.  A.  Van  Pelt,  City  (Mk. 
Not.cl   .\l.ir.   2:). 

Iowa,  PIcnMnntvllle — City  coiileniplati'S  voting  on  $20,000 
bonds    for    water-works    system. 

Iowa,  lloek  Hnplds  (^Itv  coiit eniplates  ImprovInK  water- 
works Hystiiii.      lOsllniatc^il   cost,    $2.'i,(HI0. 

.Minn.,  lleoNon  Pljins  being  prepared  by  Theodorir  K.  Lue 
for  water  main  in  Ktlh  Ave.  from  Montana  to  Ada  Ave.  L. 
M.   Pi'lerson,  Clk. 

Minn.,  IlrowuHdnle — Citizens  contemplate  water-works  syn- 
teni. 

Minn.,  Detroit-  City  Council  i)asHcd  ordinance  for  $10,000 
bonds   for   walir-works  extensions. 

Minn.,    lluluth — Sec    Item   under   "RrldgeB." 

.>llnn.,  (;eniniell  Bids  will  be  received  by  Board  of  lOdura- 
tlon  dl'  Independence  School  District  No.  2  until  Apr.  15  for 
drilllMg    deep    well. 

Minn.,  OsaklM — City  plans  to  levy  tax  of  $7,000  for  extend- 
ing water  system. 

Minn.,  >Vndena — Citizens  voted  in  favor  of  $11,000  bonds 
for  extending  water-works  system. 

Kan.,  «;reen«l»urK  —  Plans  being  prepared  by  Black  & 
Veatch,  Consult.  lOngr.,  507  Inter-State  Bldg.,  Kansas  City, 
Mo.,  for  water-works  system.  Estimated  cost,  $30,000.  Noted 
Mar.  2. 

Kan.,  Meade — Bids  will  be  received  until  Apr.  7  for  reln- 
forced-concrete  reservoir.  Black  &  Veatch,  507  Inter-State 
Hldg.,   K.'insas  City,   Mo.,   Engr. 

Kan.,  Yates   Center — Election   will   soon   be   held   to   vote   on 

$70,000  bonds   for   water   system   and   electric-light   plant. 

Neb.,  Alliance — Plans  being  prepared  by  Grant  &  Fulton, 
T>incoln,     Neb.,     for     500,000-gal.     reservoir.       Estimated     cost, 

$80,000. 

Neb.,  Dannelirog — Citizens  will  soon  vote  on  bonds  for 
waterworks  system. 

Neb.,  Norfolk — Citizens  voted  in  favor  of  $10,000  bonds  for 
extending  water-works  system.  H.  H.  Tracy,  City  Engr.  Noted 
Mar..  2. 

Neb.,  Norfolk — (Offlcial) — Bids  will  be  received  by  P.  F. 
.Stafford.  City  Clk..  until  Apr.  17,  for  extensions  to  city  water- 
works system   in   Ilistricts  Nos.   21   to   32,   inclusive. 

S.  D.,  Beresford — City  Council  will  soon  receive  bids  for 
water-works   system. 

S.    D.,     Castlewood — City    contemplates     water    and     sewer 

systems. 

S.  D.,  YVesslngton — City  plans  municipal  water-works  sys- 
tem. 

N.  D.,  Mott — City   contemplates   water-works   plant. 

N.  D.,  Rhame — (Offlcial) — We  have  been  informed  that  city 
does  not  contemplate  water-works  system  as  stated  in  our 
issue  of  Mar.  2.     W.   E.   Brophy,   City  Clk. 

N.  D.,  Stanley — Preliminary  plans  being  prepared  by  C.  J. 
Donaldson,    Consult.    Engr.,    Stanley,    for   water-works   system. 

W^yo.,  Cody — Citizens  will  vote  Apr.  18  on  $25,000  bonds  for 
extending  water-works  system.  C.  L.  Brady,  Clk.  Noted 
Feb.  17. 

Mont.,  East  Helena — City  plans  to  construct  water  system. 
Estimated  cost,   $45,000. 

Mont.,  Helena  —  City  contemplates  water-works  system. 
Estimated  cost,  $45,000.     John  D.  McLeod,  City  Engr. 

Tex.,  Coleman — Plans  being  prepared  by  Henry  E.  Elrod, 
Consult.  Engr.,  Southwestern  Life  Bldg.,  Dallas,  for  municipal 
water  system. 

Tex.,  Mesqulte — City  plans  to  install   water  system. 

Tex.,  Mt.  Pleasant — (Official) — We  have  been  informed  that 
city  does  not  contemplate  water-works  system  as  stated  in 
our     issue  of  Mar.  2.     B.  B.  Peterman,  City  Secy. 

Tex.,  Texarkana — City  will  expend  $30,000  for  improving 
water-works  system.  C.  E.  Hayden,  City  Engr.  Noted 
Dec.   30. 

Okla.,  Blaekwell — Citizens  will  soon  vote  on  $60,000  bonds 
for  improving  water,  electric-light  and  sewer  systems.  Ben- 
ham    Engineering    Co.,    Oklahoma    City,    Okla. 

Okla.,  Cleveland — Citizens  defeated  $100,000  bonds  for 
water  system.      D.   Heller,   City   Clk.      Noted   Mar.   2. 

Okla.,  Enid — Election  will  be  held  Apr.  4  to  vote  on  $35,000 
bonds  for  water  system.     Noted  Jan.   20. 

Okla.,  Ft.  Cobb — Plans  being  prepared  for  water-works 
system   and   electric-light  plant.     Noted   Mar.   2. 

Okla.,  Perry — Citizens  voted  $5,000  bonds  for  improving 
water  system.     Noted  Mar.  2. 

N.  M.,  Clovis — Plans  being  prepared  by  Burns  &  McDon- 
nell, Engr.,  Inter-State  Bldg.,  Kansas  City,  Mo.,  for  improv- 
ing and  extending  water  and  electric  light  systems.  Esti- 
mated cost,  $35,000.     Noted  Mar.   23. 

N.  M.,  Las  Cruees — Citizens  will  vote  Apr.  4  on  $13,000 
bonds  for  enlarging  water-works  plant,  and  $7,000  for  extend- 
ing  sewer   system. 
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WiiNh.,  ('(ilvlllr — Plans  belns  prepared  by  Sawyer  Bros.. 
Ensr.,  White  1:1(1^.,  for  water  system.     Estimated  cost,  $10,000. 

AVnsh.,  Kverelt — I'lans  beiriK  prepared  bv  Burns  &  Mc- 
Donnell, Kn^r.,  Inter-State  lildp..  Kansas  Citv,  Mo.,  for  Im- 
proving municipal  water-works  system.  Estimated  cost,  ?600,- 
000. 

Wash.,  0(hell<i — City  plans  to  extend  water  system. 

\\  iLsh.,  Senttlc — Plans  prepared  for  20-in.  water  main 
acro.ss    \Ve.st    Waterway.     A.   H.   Dimock,   City   Engr. 

Cnlif.,  AVIilttier — (Official )  —  l!:iection  postponed  to  Apr.  4 
to  vote  on  $111,000  bonds  for  improving  municipal  water- 
works system.  Clarence  O.  Trueblood,  City  Clk.  Noted 
Feb.    24. 

Hue.,  Hull — T'lans  being  prepared  bv  J.  A.  LaForest,  Engr., 
Hull,  for  mechanical  fiUration  plant.  Estimated  cost.  $200,000. 
Noted   Mar.   16. 

Out.,  ('olIlnKtvood — Kids  will  be  received  bv  Hugh  A.  Currie, 
until  Apr.  11  for  2  motor-driven  units,  1.000  iinperial  gal.  each, 
pump,  well  and  connections.  Chipman  &  Power,  Mail  Bldg., 
Toronto,  Engr. 

Ont.,  Snrnin — City  Council  considers  remodeling  water- 
works system.      F.  W.  Thorold,   2  Toronto  St.,   Toronto,   Engr. 

Ont.,  Toronto — Rids  will  be  received  bv  Chairman  of  Board 
of  Control  until  Apr.  11  for  supply  of  electrically  operated 
driving  gear  for  operating  3C-ln.  gate  valves  at  Main  Pumping 
Station,  John  St. 

Alta.,  t'nlgury — Plans  prepared  for  extension  to  water 
mains  in  Killarney  District.     Estimated  cost.  $10,000. 

Altn.,  Lethbridgr — City  Council  contemplates  filtration 
plant,  estimated  co.st  $100,000,  or  gravitv  water  system,  esti- 
mated at   $500,000.      \V.   A.   Stephens.  City"  Clk. 

Illds   III   and  t'ontrnotH   .\tvarde<l 

Mass.,  Salem — City  will  lay  3G-in.  pipe  line  to  connect  Folly 
Hill  Reservoir.  Line  will  be  approximately  14,000  ft.  in  length. 
Work  will  be  done  by  day  labor  with  exception  of  about  1  mi. 
which  will  be  done  bv  contract.  Estimated  cost,  $28,000. 
George   F.   Ashton,   City    Engr.      Noted   Dec.   23. 

N.  v.,  JameMtown — Contract  for  furnishing  159  tons  6-in. 
c.-i.  bell  and  spigot  pipe  and  5  tons  special  castings  to  J.  B. 
CLOW  &  SONS,  Chicago.  111.,  at  $28.50  per  ton  for  pipe  and 
$0.03   per  pound   for  castings. 

N.  J.,  IVew  nriniNAvlek — Contract  for  furnishing  2  steam 
turbine  pumping  units  awarded  to  THOMAS  J.  RADLEY,  INC., 
143  Liberty  St.,  New  Vork.  N.  Y..  at  $14,100.  Asher  Atkinson, 
City    Engr.      Noted    Feb.    10. 

N.  J.,  Newf  lirunHnlek — Contract  for  furnishing  citv  with 
c.-i.  pipe  awarded  to  STANDARD  PIPE  AND  FOtTNDRY  CO., 
Bristol,  Penn..  at  $28.75  per  ton;  specials  at  $0.03  per  lb.  Asher 
Atkinson.   City   Engr. 

Fla.,  Jacksonville — Contract  foi-  section  of  water  system 
awarded  to  WALTON  &  W.\GNER,  Atlanta,  Ga.,  at  $14,391. 
L.  E.  Murphy.  Supt.  Water  Wks. 

Ohio,  Youngstown — U.  S.  C.\ST  IRON  PIPE  AND  FOUN- 
DRY CO.,  Buffalo,  N.  Y..  at  $30.fi2  per  ton  awarded  contract 
for  furnishing  citv  with  100  tons  <'.-i.  pipe;  50  tons  pig  lead  to 
WILKOFP  CO..  Youngstown.  at  $7.35  per  100  lb.  F.  M.  Lillie, 
City  Engr. 

III.,  Kewanee — Low  bids  for  sinking  deep  well  at  new  wa- 
ter-works plant  were  received  fi-om  W^illiam  H.  Cater  Con- 
struction Co.,  Chicago;  S.  B.  Geiger,  Chicago:  Whiting  Well 
Co.,  Chicago.     H.  G.  Stoke.s.   City   Engr.     Noted   Mar.   16. 

Wis..  Itlilivaukee — Contract  for  extending  Linwood  Ave.  in- 
take tunnel  2.r,00-ft.  awarded  to  O'BRIEN  &  JACKSON  CON- 
STRUCTION CO..  Chicago.  111.,  at  $480,000.  George  F.  Staal. 
City  Engr.     Noted  Feb.  3  and  Mar.  16. 

Wis.,  Sheboygan — Contract  for  12.000,000  gal.  high  duty 
pumping  engine  for  water-works  plant  awarded  to  AT..LIS- 
CHALMRRS  MANUFACTURING  CO..  Milwaukee,  at  $29,335. 
C.  U.  Boley,  City  Engr.     Noted  Nov.  11   and   Mar.   23. 

Minn.,  St.  Paul — Contract  for  furnishing  300  various-size 
water  meters  awarded  to  BADGER  METER  MANUFACTUR- 
ING CO.,  Milwaukee,  Wis.  Estimated  cost.  $19,000.  Noted 
Feb.  10. 

Kan.,  Elkhart — (Official) — Contracts  for  water  system 
awarded  as  follows:  General  contract  to  .\I>AM()  ENGINE 
AND  SUPPI..Y  CO.,  Omaha.  Neb.,  at  $12,365;  stand  pipe  to 
CHICAGO  BRIDGE  AND  IRON  WORKS,  Chicago,  Til.,  at 
$3,500:  well  to  B.  SMITH.  Elkhart,  at  $802;  fire-fighting 
equipment  to  EUREKA  HOSE  CO.,  Kansas  City,  Mo.  W^.  B. 
Rollins  &  Co.,  Midland  Bldg.,  Kansas  City,  Mo.,  Engr.  Noted 
Feb.   24  and  Mar.   9. 

Mo.,  Canton — Contract  for  improving  water-works  system 
awarded  to  C.  M.  H.\NES.  Jerseyville.  Ill  .  at  $13,500. 

Calif.,  San  Diego — Contract  for  15.300  ft.  30-in.  wood-stave 
pipe  awarded  to  PACIFIC  PIPE  AND  TANK  CO..  San  Fran- 
cisco.    George  Cromwell.   City  Engr.     Noted   Mar.   9. 

Ont.,  Elmira — Contract  awarded  by  Town  Council  for 
extension   to  water-works  system   to  A.   M.   B.MTMAN.   Elmira. 

Ont.,  Sarnin — Contract  for  supplies  for  water-works  system 
awarded  to  NATIONAL  IRON  WORKS.  H.  MUELLER  MANU- 
FACTURING CO..  and   M.A.CKENZIE.   MILNE   &  CO. 

SEWERS 

I'roposeil    Work 

Maine,  South  Portland — Mayor  recommended  to  City  Coun- 
cil construction   of  sewers  in   various  sections  of  city. 

Maxs.,  Gardner — City  will  expend  $7,000  for  sewer  improve- 
ments.    E.  W.  Rogers.  City  Engr. 

MasN..  .Malboro — City  Council  will  consti'uct  sewer  system 
in   Hai)py   Hollow   section, 

Mas.>«.,  Rending — Citv  petitioned  Legislature  to  be  admitted 
to  North  Metropolitan  Sewerage  District.  Estimates  cost  of 
city's   share  of  work.   $75,000. 

N.  Y..  Akron— Citizens  defeated  $80,000  bonds  for  sewer 
system 


N.  Y.,  <'oo|ierNto«vn — Citizens  voted  $35,000  bonds  for  recon- 
structing se<:tion  of  sewer  system. 

N.  Y.,  New  York— (Borough  of  Bronx)  —  (Offlclal)— Bids  will 
be  received  by  l)ouglaH  Mathewson.  until  10:30  a.m..  Apr.  6, 
for  sewer  and  appurtenances  in  Home  Ave.  between  Walker 
Ave.  and  the  property  of  the  New  York.  New  Haven  & 
Hartford     Railroad    Co. 

IV.  J.,  Mntawau — Plans  being  prepared  by  George  A.  John- 
son. Consult.  ICngr..  150  Nassau  St..  New  York,  N.  Y..  for 
sewer  system  and   sewage-disposal   plant. 

IV.  J.,  SuHHex — (Olflcial) — Citv  retained  John  L.  Collins. 
Consult.  Engr.,  30  Church  St.,  New  York.  N.  Y..  to  prepare 
plans    for   sewage   system   and   sewage-dlsposal   plant. 

I'eiin.,  IlirdNboro — Birdsboro  Steel  Foundry  and  Machine  Co. 
will   build   sewage-disposal   plant  on   Schuylkill   River. 

I'eun.,  CrrNHon — City  contemplates  new  sewage-disposal 
plant  for  Wildwood  sanitorium.     Estimated  cost.   $15,000. 

I'enn.,  l,in«vood — Cit.v  plans  sewei'  system  and  sewage-dis- 
posal pbiTit.  DuPont  Bureau  of  Inspection,  C.  M.  Upham, 
Wilmington.    Del..   Ch.    Engr..   Consult.    Engr. 

I'enn,,  Monaca — Plans  submitted  to  State  Board  of  Health. 
Harrisburg,  for  extending  sewer  system  and  sewage-disposal 
plant. 

N.  C,  \uNhvllIe — See  item  under  "Light.  Heat  and   Power." 

S.  C,  Conway — See  item  under  "Water-Works." 

Fla.,  .laekMonvllle — (Official) — Bids  will  be  received  by 
Boiird  of  Bond  Trustees  of  City  of  Jacksonville  until  8  p.m.. 
Apr.  14.  for  furnishing  material  in  connection  with  proposed 
construction  of  sanitary  and  storm  sewers.  L.  D.  Smoot, 
Conir.   Pub.   Wks.      (See   adv.) 

Fla.,  JarkMonville — (Official) — Bids  will  be  received  by 
Board  of  Bond  Trustees  of  City  of  Jacksonville  until  8  p.m.. 
Apr.  14.  for  certain  sanitary  and  storm  sewers  for  city.  Ij. 
D.  Smoot,  Comr.  Pub.  Wks.  Noted  Jan.  G  and  Feb.  3.  (See 
adv.) 

Fla.,  Starke — Bids  will  be  received  until  Apr.  18  bv  C.  A. 
Futch.  City  Clk..  for  sanitary  sewers  and  paving.  Estimated 
cost.  $45,000.  J.  B.  McCrary,  1408  Third  National  Bank  Bldg., 
Atlanta.    Ga.,    Engr. 

'I'enn.,  MorrlMtown — Bids  will  be  received  until  4  p.m.,  Apr. 
1.  by  Turnpike  Commissioners  for  Hamblen  County  for  vitri- 
fied drain  pipe.     Henry  B.  Havoly,  Engr. 

Ohio,  lirewHter — (Official) — Bids  will  be  received  bv  L.  S. 
Ash.  Village  Clk.,  until  noon.  Apr.  1.  for  extending  sewer 
system  and  for  sewage-disposal  plant.  W.  J.  Sherman  Co., 
Nasby  Bldg..  Toledo,  Engr.  Noted  Mar.  16.  (See  adv.  Mar.  23 
issue). 

Ohio,  Cleveland — Bids  will  be  received  by  Commissioner  of 
Purchases  and  Supplies  until  noon.  Apr.  5,  for  sewers  and 
appurtenances  in  Walworth  Run  Ave.  and  West  30th  St. 
Robert  Hoffman.  City  Engr. 

Ohio,  ITrbana — See  item  under  "Streets  and  Roads." 
Ohio,   Xenia — See   item   under  "Streets  and   Roads." 
Ind.,    Frankfort — (Official) — Bids    will    be    received    until    2 
p.m..   Apr.    4.   by   C.   M.   Cohen,    City    Clk..    for   South    St.    storm 
sewer.      Estimated    cost,  , $6,780.      C.    H.    Bovnston,    City    Engi-. 
Noted   Mar.    16. 

Ind.,  Logannitort — City  plans  to  complete  sewer  system 
which  is  to  drain  southeast  section  of  citv  from  5th  St.  to 
Spencer  Park  and  from  Broadwav  to  Wal)ash  River.  Esti- 
mated  cost,    $273,000.      H.   H.   Thompson,    City    Engr. 

Ind.,  Princeton — City  plans  septic  tank  and  20,000  ft.  of 
6-.  8-  and   10-in.   pipe  sewer.     H.  J.   Foelle.   City  Engr. 

Mich.,  Alma — City  contemplates  sewers  in  Bridge,  Michigan 
and    Pine    .\ve.    extensions. 

Mich..  Dearborn — Board  of  Commerce  advocates  construc- 
tion   of    sewer    system. 

Mich..  HlllHdale — City  will  install  sewers  in  South  Manning 
and   Hallett   St..   south   end   of  South   West  and   Armstrong   St. 

.Mich.,   JaekNon — See   item    under    ".Streets   and    Roads." 

Mich.,  Manistee — City  instructed  Council  to  submit  ap- 
proximate estimate  of  cost  of  sewer  system  in  Maple  St. 
Josi'j)h  Baur,  Mayor. 

Mich..  Three  Kivers — Citv  Council  authorized  sewer  in 
Garden  St.  and  4th  Ave.     E.  A.  Schall,  City  Clk. 

III.,  illoomington — City  contemplates  new  sewer  in  Oak 
St.  from  Seminary  Ave.  to  Emerson  St.  E.  H.  Packard,  City 
Engr. 

Wis.,    Sheboygan — See    item   under   "Water- Works." 

Wi».,  Washburn — City  plans  sewer  in  3rd  St.  from  2nd  to 
3rd  Ave. 

Wis..  WhltpflMh  Bay — Bids  will  be  received  until  8  p.m.. 
Apr.  3.  by  E.  Martel.  City  Clk.,  for  sewer  system. 

iowa,  Brooklyn — Bids  will  be  received  by  Frank  Talbott, 
Cit.v  Clk..  until  Apr,  7  for  sewers,  with  pump  well,  etc.  M. 
Tschirgi    &    Sons,    Cedar    Rapids,    Engr. 

Iowa,  I>yt*on — City  contemplates  sewer  system.  C.  S. 
Ferguson,  Clk. 

Iowa.  Shenandoah — City  plans  sewers  In  Thomas  and  Sth 
Ave,     C.   M.   Conway,   City  Clk. 

Iowa,  Silencer — City  plans  sewers  in  East  4th  and  East 
2nd  St.  and  East  Park  Ave. 

Iowa,  WilllaniMburg — I'reliniinary  plans  being  prepared  for 
sewer  system. 

Minn.,  Red  I,ake  FallH — City  contemplates  sewer  system  in 
3rd  and  Main  St. 

Minn.,  St.  Paul — Bids  will  be  received  until  10:30  a.m.. 
Apr.  3.  bv  A.  Hobenstein.  Pur.  Agt..  for  sewers  in  Orchard 
and  Hatcii  St.  from  Victoria  to  Ryde  St..  Colne  and  South  St. 
from  Orchard  to  Hatch  St.  and  in  Cooke  and  Jenks  St.  from 
Earl    to    Frank    St.      Noted    Feb.    3. 
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^llllll..      •««.      fHlll         IllllH      Will      111'      IlirlVMl      by      AUKUHl       lliilwll 

Mli'lii.  I'm  Am.  t'llv  Hull,  (itilll  111  Mil  11  111..  Apr.  lo.  r.n  nrwi 
In  Yiiiiktie  SI  lii-twr«ii  CllfT  ami  linumniin  HI.  OMcur  riuuMMrii. 
City    i:ilKr.      Ni.lnl    lln-     :'3 

Mil Walmalm  -  HI.U    will    lu'    ip.cIvpcI     by    J.    M.    Htlioii- 

Wi'lln,  until  .\|>i.  IS  fur  iipwit  iivali-iii.  J.  F.  Drum.  81.  I'liul, 
KiiKr. 

.>cl>..  >»rr»lk  IIUIK  will  l>r  rrrclvixl  liy  P.  V  Sltffnril.  City 
nu  .  until  .V|.i  I  ,•  for  i-xttiidlon  to  I'nrk  Ave.  •torm  newer  and 
lliti'iiil   In   .SmuiIi   .Mh   St. 

Knn..  Ilrllr»inr  IMimii  l>olnK  prrpnrcil  for  »i>wor  Byntoni. 
ICmiiimliMl  ...Ht.  »<(i.00t).  W.  U.  Hihiipfer.  City  Clk.  Notcil 
«)i't.    I'l. 

Knn.,  «'»ntMir)llii  IMiinn  licInK  pr«<iiiirfil  for  Hnnllary  bow- 
.MH.     lUiK-k  .Si   \i-iilili.  KiiiiMUM  I'lty.  Mo..  CoiiHUlt.  KnKr. 

Knn..  KIlia  III.Im  u  111  Im.  r.Tt'lvcd  nl>out  Apr.  1  for  newer 
MVMtriu  lOdllinatfil  roHt.  jaii.OOd.  \V.  K.  Ilulnc  &  Co.,  Hutchln- 
Non.    l':nKr.      Nutnl  Miir.   'J:i. 

Kan.,  (ialrna- -It.'Holullon  paHi«<(l  for  .Suli-Si'wor  District 
"W  al.so  for  Sub-Sew.r  DiHtrUt  "K".  W.  S.  Ulch»eckor.  City 
KtlKI  . 

Knn..  IMalnvlllr — rn-llniliuiiy  planH  Ih-Ipk  prepared  by  K.  T. 
Arcb.M-  ,M-  C.I..  I'liiKr..  .Ml  .Niw  lOiiKland  HldK-.  KnnHiiH  City,  Mo., 
for   si'Wi-r  HVHli'in.      L.    Davi'Uport,    .Mayor. 

Knn.,  Slufkton — I'rrlliulnary  plans  boltiK  prepared  for 
naiiltarv  srwor  hvhU-iu.  T.  K.  May.  Mayor.  K.  T.  Arclur  & 
Co..   :>l-2   New    KiiK'land    lildn..   KaiiMa.i  City.   Mo.,   KiiKr. 

>cli.,  \ln««orlh-  i;ie<tlon  will  lie  hild  Apr.  U  to  vote  on 
$111.(10(1   ln.iul.M   for  .sewer  .m\. stein.      .Noted   .Mar.   23. 

\rb.,    lltMiper      t'lty    eonti'inplates    eon.HtructlnR:    sewers. 

\eli..  Konrnev-  -CItv  Counell  piiH.sed  ordinance  for  sewer 
.sy.stiin    in     ULstrlet    No.     17.      T.    N.     Ilartzell,    City    ClU. 

Nell.,  rnwnee  ^'lty — I'lans  lieln^  preiiared  by  K.  T.  Archer 
."i:  Co.  KiiKi-..  .Ml  .N'ew  lOiiKland  lt:ink  lUdR..  Kansas  City.  Mo., 
fur   sewer   system.      Kstlinated   cost.   $;!a.(lllll.      Noted  Jan.   20. 

Neb.,    rinlnvlen — Surveys    beln^    made    for    sewer    system. 

S.  II..  Cnxtletvoud — See   Item   under  "Water-Works." 

S.  I)..  Seollnnil — Citizens  eonlemplatc  sewer  system  in  cer- 
tain distiiets  of  elty.     J.  T.  Smith.  City  Audr. 

.s.  I».,  Wnlertonn— lUds  will  be  received  by  Charles  Harmon, 
City  ..\udr..  until  7:^0  p.m..  .\i)r.  17.  for  furnishinK  and  erectliin 
2  centrifunal  sewafre  pumps  with  motors,  control  .(luipment 
and   other   appurtenances.      K.    W.    Schreiber.    City    ICnRr. 

Wyo.,  UnNin — Ordinance  passed  providinK  for  extending 
sewer  svstem  to  .Mecklem  Addition  and  Orandview.  I'lans  be- 
inp   prepared  by  G.  J.  Schenk.   KnRr.      Estimated  cost,   $18,000. 

Wyo.,  Co<ly — City  Council  contemplates  improvements  to 
sewer   s.vstiin. 

Mont.,  I.etvlNtuwn — City  Council  plans  to  call  election  to 
vote  on  $S.000  bonds  for  trunk  sewer.     W.  D.  Symmes.  Mayor. 

Mo.,  MadlNon — Plans  being  prepared  for  sewer  system  for 
citv.  Rstimated  cost.  $160,000.  F.  A.  Garesche,  Mayor.  Noted 
Mar.  23. 

Tex.,  AnNon — Plans  submitted  to  V.  M.  Ehlers.  State  Sani- 
tary Knj^^r..  for  sewane-disposal  plant.  Henry  E.  Elrod,  Dallas, 
Consult.   En^r.     Noted   Jlar.   2. 

Tex.,  Cnnailinn — (OfliciaD^We  have  been  informed  that 
citv  did  not  award  contract  for  sewer  system  as  stated  in  our 
issue  of  Mar.  2,  but  has  retained  Henry  E.  Elrod.  Consult. 
Engr..  Dallas,  to  prepare  plans  for  same.  Oswell  Hudson, 
JIayor. 

Tex..  CorMlcana — Plans  submitted  to  V.  M.  Ehlers,  State 
Sanitary  Engr.  for  activated  sludge  system  for  sewage 
disposal,  same  to  be  continuous  flow  and  so  arranged  as  to 
allow  conversion  into  Imhoff  tank  system.  Estimated  cost, 
$10,000. 

Tex.,   Duliliu — City   plans   to   install   sewage-disposal   plant. 

Tex.,  El  Cnmpo — City  plans  to  improve  sewer  system.  John 
Jlelcher.   Mayor. 

Tex.,  Frost — Plans  being  prepared  by  A.  Ford,  Engr.,  for 
sewer  system.     Noted  Mar.  9. 

Tex..  Hillshoro — Plans  being  prepared  for  sewage-disposal 
plant.     F.  C.  Metzger,  City  Engr. 

Tex.,  Huntst^ille — Plans  being  considered  by  city  for 
sewage-disposal   plant.     A.   T.  McKinney,   City  -\tty. 

Tex..  Sherman — Plans  prepared  by  Bartlett  &  Ranmy, 
Consult.  Engr..  San  Antonio,  for  sewage-disposal  plant.  Esti- 
mated cost,   $32,000.      K.   M.   Mitchell,   City   Mgr.      Noted   Mar.   0. 

Tex.,  Sweetwater — Plans  submitted  to  V.  M.  Ehlers,  State 
Sanitary  Engr.,  for  sewer  svstem  and  sewage-disposal  plant. 
Estimated  cost.  $34,800.  M.  H.  Mathes,  Harrisburg,  Penn., 
Consult.  Engr.     Noted  Oct.  14. 

Tex..  Teague — -City   plans  to  improve  sewer  system. 

Tex.,  Venus — Contract  will  soon  be  awarded  for  sewer 
system  and  sewage-disposal  plant.  Estimated  cost,  $12,000. 
Noted    Dec.   30   and   Jan.   20. 

Tex„  Vietoria — Contract  will  be  awarded  about  May  1  for 
sewage  treatment  plant.  Estimated  cost,  $22,000.  L.  A.  Gue- 
ringer.  City  Engr.     Noted  Mar.  2. 

Okla..  Marlow — Election  will  be  held  Apr.  4  to  vote  on 
bonds  for  sewer  system. 

Okla..  TuLsa — City  Commissioners  approved  plans  for 
Belleview  sewer  system.     T.  C.  Hughes,  City  Engr. 

Colo.,  Lamar — City  contemplates  $20,000  bond  issue  for  ex- 
tension  of  sewer   system. 

?f.  M.,  l.a.«»  Cruees — See  item  under  "Water-Works." 

Vtah.  Ogden — Plans  being  prepared  by  Washington  Jenk- 
ins's. C\ty  Engr.,  for  3rd  Ward  sewer  system.     Noted  Feb.  10. 

Ariz.,  Tueson — Bids  will  soon  be  received  for  outfall  sewer 
svstem.  Estimated  cost,  $50,000.  J.  M.  Ruthrauff,  City  Engr. 
Noted   Sept.   30. 


Wiiah..  ^11.  \  erntin  Cilv  pliiiiH  slorni  Hewir  to  ilnilii  porlluri 
of   elly.      I..    .1.    Canll.ld,    Clly    l';iiKi. 

Wnah.,  Oiike»ili<le  I'lans  being  prepared  by  Sawyer  Hron.. 
lOiigr..  Willie  lildK..  Colvllle,  for  sewer  Hytitem.  IdHtlmiited 
eoHt    between    $20.0110   and    $30,000.      Noti-d   Miir.   !». 

((ue.,  Itonnoronn-  IMomh  pieparud  for  ilralnnge  nvHtom.  KSs- 
tliiwiled  eohl,  $H,r.0O.  Iljiiml  /t  TcMHler.  fil  8t.  Pierre  Ht., 
guebec,    Lixit   ,    I'lngr. 

Out..  Ilunilirrs«iine  Plans  iirepiireil  for  drainage  nyHteni. 
lOMtini.iie.l  ..i.'il,  $11,01)0.    Oeoige  ItoHH,  MeCaw  Hlk.,  Wellimd,  < 'Ik. 

Onl..  Orlllln  Town  Council  contemplates  InHtallIng  new 
mneblnery  at  sewiige  pumping  Htatlon.  W.  K.  (Jreenwood. 
Town    Engr. 

Altn..  I.rlhlirldict' — City  Council  contemplates  expenditure  of 
$7.ri(lO    for   sewers.      W.    A.   .StepheiiH,    City   Clk. 

III<Ih   In   ami   Contrnrtu   .Awarded 

N,  v.,  l'',lnilrn — Conliaet  for  Hewers  awarded  to  WIIjLTAM 
n.  CO.MI'TO.N  KEAI/ry  and  HUIDDING  CO..  Elmlra,  at  $16,- 
200.      Noted   J:in.    27. 

IV.  J.,  N'ewnrk^(Oinelal)- — Lowest  bids  received  Mar.  14  by 
Passaic  Valley  Sewerage  CommlHslonerH  for  construeting  Sec- 
tion 4  of  outfall  sewer  were  as  follows:  .\rthur  Me.Mullen  Co., 
Mil  Itroadwav,  New  York.  $787,080;  Cavanagh  Contracting  Co., 
New  York,  $816,000;  Mason  &  Hanger  Co..  52  Vanderbllt  Ave., 
New  Vork,  $843,581.  William  M.  Brown,  Ch.  Engr.  Noted 
Jan.    27. 

I'enn.,  WashinKton — (Official) — Contract  for  sanitary  sew- 
ers in  ICwing  and  liroad  St.  and  Brookslde,  East  Wylie  and 
Maple  Ave.  .iiiil  a  main  sewer  from  end  of  Ewing  .St.  at 
Cattish  Creek  to  main  sanitary  sewer  in  3rd  .St.  awarded  to 
WM.MA.M  PICKETT  &  CO.,  Washington,  I'enn.,  at  $7,989.  D. 
C.    Morrow,   City   Engr.      Noted    Mar.    16. 

Va.,  Illehnmnd — City  awarded  contract  for  sewer  through 
piopeilv  of  Kichmond  branch  of  American  Docomotive  Works 
from  Bacon  CMarter  Branch  to  Mill  Ud.  to  L.  HA.NKINS.  Es- 
timated  cost,    $14,000. 

4>n.,  Maeon  —  Contract  for  sewers  in  Vineland  Branch 
awarded  to  Tl'RNEB  &  MANGHAM,  at  $28,312.     Noted  Mar.  2. 

Ohio,  Clevelanil — Contracts  for  sewers  awarded  by  Board  of 
Control  as  follows — sewer  in  South  Moreland  Blvd.  to  LAN- 
SEE  CO..  at  $12,026;  sewer  in  West  lOfith  St.  to  MANSON  CO.. 
at  $13,044:  sewer  in  West  103d  St.  and  Jasper  St.  to  CHARLES 
W.  JACKSON,  at  $2.''i.005.  Robert  Hoffman,  City  Engr.  Noted 
Feb.   24. 

Ohio,  i'leveland — (Official) — Lowest  bids  received  Mar.  16 
for  sewers  in  (1)  East  154th  St.,  (2)  Kirby  Ave..  (3)  Sandusky 
Ave.,  (4)  Shaker  Blvd.,  (a)  brick,  (b)  segment  block,  were  as 
follows:  (1)  (a)  Gould  &  Maybach,  835  East  150th  St.,  (1)  (b) 
De  Groodt  &  Cochran.  598  East  102d  St.:  (2)  (a)  and  (b) 
Brookside  Construction  Co.,  3905  West  20th  St.;  (3)  (a) 
Lowensohn  &  Tile,  10,402  T^arkgate  Ave.,  (2)  (b),  Gawne  Con- 
tracting Co..  10.510  Eu<Iid  Ave.;  (4)  (a  and  b),  William 
McDowell  &  Son  Co..  10,319  Miles  Ave.  Robert  Hoffman.  City 
Engr.     Noted   Mar.   9. 

Ohio,  Cuyahoga  Falls — Contract  for  lateral  sewers  awarded 
to  C.  L.  WRIGHT.  Mt.  Vernon.  W.  F.  Williston,  Clk.  Noted 
Mar.  16. 

Ohio,  Zanesville — Contract  for  Prospect  Ave.  sewer  awarded 
to   ADAMS   BROS.   CONTRACTING   CO. 

Iowa,  Ackley — Contract  for  sewer  svstem  and  disposal 
plant  awarded  to  ZITTEREL  &  SULLIVAN,  Webster  City,  at 
$16,494.     Noted  Mar.   9. 

Iowa,  Ken^voocl  Park — Contract  for  2  sewage-disposal 
plants  awarded  to  MARION  CON.STRUCTION  CO.,  Marion, 
Iowa,  at  $8,625;  pipe  to  A.  C.  BROWN,  Carruthersville.  Mo.,  at 
$29,984. 

Iowa,  Keota — (Official) — Low  bidder  for  1%  mi.  8  and  10 
in.  sanitary  sewers.  13  concrete  or  brick  manholes,  5  flush 
tanks,  with  fittings  and  piping  was  D.  E.  Keeler  Co.,  Daven- 
port,  Iowa.     W.   F.   Stoutner.   Town   Clk.     Noted  Mar.   16. 

Iowa,  Northwood — Contract  for  sewer  in  Section  A  award- 
ed to  SECURITY  BRIDGE  CO.,  Minneapolis,  Minn.,  at  $20,- 
999. 

Iowa,  Sioux  City — (Official) — Contract  for  storm  sewer  in 
Virginia  St.  from  19th  to  21st  St.,  in  21st  St.  to  alley  west  of 
Virginia  St.  and  north  in  alley  to  22nd  St.  awarded  to  DEVLIN 
&  WEST,  Sioux  City.  T.  H.  Johnson,  City  Engr.  Noted 
Mar.    16. 

Iowa,  Union — Contract  for  sewers  awarded  to  COLE  BROS.. 
Ames,  at  $9,413.  and  WARD  &  WEIGHTON,  Sioux  Citv,  at 
$5,400.  T.  R.  Perry.  State  Center.  Engr.  Noted  Feb.  24  and 
Mar.    9. 

Minn.,  3Iankato — Contract  for  sewers  in  North  5th,  Rock 
and  other  streets  awarded  to  T.  K.  COUGHLAN.  Estimated 
cost,  $7,000.     F.  W.  Bates.  City  Clk.     Noted  Mar.  16. 

Mo.,  Kansas  City — Contract  for  sewers  in  District  No.  346, 
Division  4.  awarded  to  W.  C.  MULLIN.S,  1239  Montgall  Ave., 
Kansas  City,  at  $83,000:  District  No.  417,  Division  7,  to 
MICHAEL  TV^ALSH.  2915  East  33d  St.,  Kansas  City,  at  $10,162. 
Curtis  Hill,  City  Engr.     Noted  Feb.  3. 

Tex.,  Houston — Contract  for  Hill  St.  storm  sewer  awarded 
to  H.  M.  MILLER.  Estimated  cost.  $57,000.  E.  E.  Sands.  City 
Engr.     Noted   Mar.   2. 

Tex..  Houston — (Official) — Contracts  for  machinery  for  sew- 
age-disposal plants  awarded  as  follows:  Three  pumps  com- 
plete with  motors,  control,  etc..  4.100  gal.  per  min..  26-ft.  head, 
and  2  pumps  complete  with  motors,  control,  etc.,  3,000  gal.  per 
min.,  30-ft.  head,  to  GOULDS  MANUFACTURING  CO..  at  $5, 202 
and  $2,746.  respectively;  2  sludge  pumps  with  motors,  control, 
etc..  500  gal.  per  min.  50-ft.  head,  to  A.  M.  LOCKETT  &  CO.. 
at  $1,051;  4  blowers  with  motor  control,  etc.,  3,750  cu.ft.  ))er 
min..  514  lb.  pressure  and  1  blower,  3,750  cu.ft.  per  min..  .">>4 
lb.  pressure  to  B.  F.  STL'RTEVANT  CO.,  at  $11,865  and  $1.57.">. 
respectively:  Diesel  engine,  130-150  hp.  to  S.  E.  AND  PUMP 
CO.,  at  $7,550.  E.  E.  Sands,  City  Engr.  Noted  Oct.  7  and 
Feb.    3. 
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iitemplatts     garbage    ilisposal 
Bryan — Plans    being    prepared    for    garbage    disposal 


Calif.,  LonK  Ileaeh — Peter  S.  Tomich,  311  North  Hill  St., 
Lc.s  Angeles,  Calif.,  submitted  low  bid  for  sewer  laterals  in 
District  No.   1    at   $11,970.      A.   de   Ring,   City    Engr. 

Que.,  Montreal — City  Council  awarded  contract  for  sewer- 
age pump  to  T.  ]•".  DWYICR,  Merchants  Bank  Bldg.  Estimated 
cost,   $10,000.     Noted   Feb.   10. 

(;.AitnA(;F} 

i>ro|>OMcil    Work 

MaNM.,  Brookline — (Oilicinl)  —  liids  will  be  received  until  4 
p.m.,  Api-.  3.  by  Ho.iicl  of  Health,  Room  8,  Town  Hall,  for 
collection  of  garbage  for  period  of  5  years.  (See  adv.  Mar.  23 
issue). 

R.  I.,  Providence — City  Government  voted  to  appropriate 
$300,000  for  garbage  reduction  plant.  M.  H.  Bronsdon,  City 
iSngr.      Noted    Oct.    14. 

N.  Y.,  New  York — (Borough  of  Queens)  —  (Official) — Bids 
will  be  received  until  11  a.m.,  Ai)r.  3.  by  Maurice  K.  Connolly, 
Borough  Fres.,  Borough  Hall,  .'ith  St.  and  Jackson  Ave.,  Long- 
Island  City,  for  contract,  pursuant  to  Se<tion  T>4i  of  (Ireater 
New  York  Charter  foi-  i-eception,  transportation  and  final  dis- 
position of  garbage,  rul)l)ish,  ashes  and  street  sweepings  in 
portion  of  5th  Ward  of  Borough  of  Queens,  during  months  of 
April.  May,  June,  July,  .\uguKt,  September  and  October,  1916, 
and  furnishing  and  operating  necessary  dumps,  scows,  tugs, 
tools,  appliances  and  laboi-  therefor,  with  right  of  city  to 
renew  said  contract  for  said  period  in  1917,  1918  and  1919,  upon 
same   terms   and   conditions. 

Penn.,  HarrisbiirK' — J.  M.  R.  Raunick,  M.  D.,  City  Health 
Officer,  re<oni mended  construction  of  municipal  garbage  dis- 
posal  plant. 

I'enn.,  South  Ilethlehem — Council  contemplates  municipal 
garbage  collection  s\  stem.     E.   H,   Meglathery,  I'res.  of  Council. 

Mich.,     \\janil«tte  —  City 
plant. 

Tex 
plant. 

I'tah,  Ogden — Press  reports  state  city  contemplates  plant 
to  convert  garbage  into  fertilizer.  Washington  Jenkins,  City 
Engr. 

Alta..  CalKary — City  plans  to  rebuild  incinerator  plant. 
George  W.  Craig,  City  Engr. 

BidN    In    and    Contraet.s    Anarded 

N.  \.,  \ew  York — (Borough  of  Queens)  —  (Official) — Con- 
tract awarded  to  WASSERBERGER  BROS.  &  TUZZO  for  con- 
tract for  privilege  of  picking  over  and  appropriating  from 
among  garbage,  ashes,  street  sweepings  and  rubbish  in  1st 
District;  in  Woodside,  Winfield,  Newtown,  Corona,  Elmhurst 
and  East  Elmhurst,  Sections  of  2nd  District;  in  3rd  and  4th 
Districts  during  entire  year;  at  Remsen  Ave.  dump  and  crema- 
tory in  5th  District  during  months  of  April,  May,  June,  July, 
August,  September  and  October;  at  all  dumps  in  5th  District 
during  months  of  January,  February,  March,  November  and 
December.      Noted   Mar.   9. 

STREETS  AND  RO.\DS 
Proposed    Work 

Mass.,  Boston — City  contemplates  expenditure  of  $500,000 
for  paving.     E.   F.   Murphy,   Comr.   Pub.  Wl^s. 

Mass.,  Dartmouth — City  voted  $16,200  for  macadam  road. 

Mass.,  Leicester- — City  plans  to  improve  macadam  road  on 
I'leasant   St. 

Mass.,  Oxford — City  plans  to  raise  $3,000  to  complete  m.a- 
cadam  road  at  south  end  of  Main  .St. 

Mass.,  Spencer — City  appropriated  $7,000  for  macadamizing 
Wire   Village    Rd.      N.  "E.   Craig.   City   Engr. 

Mass.,  Worcester — Street  Committee  of  City  Council  recom- 
mended expenditure  of  $43,836  for  paving.  F,  A.  McClure, 
City   Engr. 

R.  I.,  Providence — Plans  being  prepared  by  State  Board  of 
Publi"  Roads  for  about  23  ml.  bituminous  roads.  Estimated 
cost,   $400,000. 

R.  I.,  Westcrlv — (Official) — Bids  will  be  received  by  Town 
Council,  Town  Hall,  until  Apr.  4,  for  road  between  Watch  Hill 
and  Westerly,  5  mi.  Estimated  cost,  $65,000.  Thomas  Mc- 
Kenzie,    Engr.      Noted    .Ian.    13. 

Conn.,  Meridan — (Official) — Bids  will  be  received  by  Board 
of  Public  Works  until  noon,  Apr.  4,  for  constructing  wood- 
block and  reinforced-concrete  pavements  on  Crown,  Bri- 
tannia and  Griswold  St.  W.  S.  Clark,  City  Engr.  (See  adv. 
Mar.    23    issue.) 

X.  Y.,  Xevv  York — (Borough  of  Bronx) — (Official) — Bids  will 
be  received  by  Douglas  Mathewson,  Borough  Pres.,  Municipal 
Bldg.,  Crotona  Park,  177th  St.  and  3rd  Ave.,  until  10:  30  a.m., 
.•\pr.  6,  for  regulating,  gr;\ding,  setting  curbstones,  flagging 
sidewalks,  laying  crosswalks,  building  approaches  and  fences 
where  necessary  in  Kingsl)ridge  Ave.  from  West  230th  .St.  to 
the  line  between  the  Boroughs  of  Manhattan  and  Bronx,  in 
Odell  St.  from  Unionport  Rd.  to  Starling  Ave.;  regulating, 
grading,  setting  curb,  laying  sidewalks  and  crosswalks, 
building  inlets,  receiving  basins,  drains,  culverts,  approaches 
and  guard  rails  in  Review  PI.  from  West  238th  St.  to  West 
239th  St.,  Newbold  Ave.  from  Tremont  to  Castle  Hill  Ave., 
West   23Sth   from    Broadway   to   Bailey  Ave. 

X.  Y..  XcM-  York — (Borough  of  Manhattan)  —  (Official)  — 
Bids  will  be  receiveil  by  Marcus  M.  Marks.  Borough  Pres., 
Room  2032,  Municipal  Bldg..  until  2  p.m.,  Aijr.  6,  for  regulat- 
ing, grading,  curliing,  constructing  sidewalk,  retaining  wall 
and  guard  rails  on  Marble  Hill  Ave.  from  north  side  of  Terrace 
View  Ave.  to  borough  line. 

N.  Y.,  Xew  York — (Borough  of  Manhattan) — Board  of  Esti- 
mate appropriated  $900,000  for  paving  certain  streets  of  bor- 
ough, 47  with  asphalt,  IS  with  granite  and  6  with  wood 
block.     Marcus  M.  Marks,  Borough  I'res. 

X.  Y.,  Utica — Bids  will  soon  be  received  for  repairing  num- 
ber of  streets  of  city.     Joseph  Kemper,  City  Engr. 


X.  J.,  Belvldere — Contract  will  soon  be  awarded  by  Board 
of  Chosen  Freeholders  of  County  for  Section  1  of  Hope-Bridge- 
ville  Rd.  and  Section  1  of  Washington-Butzville  Rd.  Esti- 
mated cost.  $62,000  and  $64,000,  respectively.  F.  W.  Salman, 
Netcong,    County    Engr. 

X.  .1.,  Trenton — State  Legislature  passed  bill  providing  for 
$7,000,000   bond    issue   for   improving   highways.     Noted   Feb.   24. 

Penn.,  Avalon — (Official) — Bids  will  be  received  some  time 
in  May  for  20,000  sq.vd.  brick  -javing,  16,000  lin.ft.  curbing  and 
8,000  cu.yd.  excavation.  Est  mated  cost,  $50,000.  Park  H. 
Martin,  311  4th  Ave.,  Pittsbuigh,  Engr.     Noted  Mar.  2. 

Del.,  Dover — Kent  County  Levy  Court  will  issue  $20,000  ad- 
ditional   bcmds    for    road    improvements.      Noted    Feb.    24. 

W.  Va.,  I.evvisburf!: — Election  will  be  held  Apr.  8  in  Green- 
brier County,  White  Sulphur  District,  to  vote  on  $90,000  bonds 
for   road   work.      Noted   Mar.    16. 

X.  C,  ANheville — Appropriation  of  $30,000  made  by  County 
Commissioners    for    road    improvements   iTi   West   Asheville. 

X.  <'.,  tiastniiia — Bids  will  be  received  b.v  County  Commis- 
sioners until  Apr.   12  for  improving  19  mi.  macadam  road. 

(ia.,  AuKUNta — .See  item   under   "Bridges." 

tia.,  CoHegc  Park — Bids  will  be  received  by  City  Council 
until  Apr.  3  for  sidewalks  on  Cambridge  Ave.  W.  M.  Alex- 
ander, City  Clk. 

<;a..  Homer — Banks  County  Commissioners  contemplate 
road  improvements  to  cost  $15,000.  T.  F.  Hill,  County  Ordi- 
nary. 

(ia.,  Ringgold — Catoosa  County  defeated  $64,000  bonds  for 
road   work.      L.   R.   Wiggings,   County   Clk.      Noted   Mai-.    9. 

(ia.,  WaycroNs — City  will  pave  Carswell  Ave.  from  Alice 
to  Plant  St.,  I'endleton  St.  from  Elizabeth  to  .Mary  St.,  Mary 
St.  from  Lott  to  Tebeau  St.  and  Elizabeth  St.  from  Tebeau  to 
Remshart   St.      ,T.    L.   Youmans,   Cit.v    Engr 

Pla.,  Bartoiv — Bids  will  be  received  by  Polk  County  Com- 
missioners until  Apr.  IS  for  road  work.  Estimated  cost, 
$1,000,000.  H.  S.  Jaudon  Engineering  Co.,  Atlanta,  Ga.,  Engr. 
.Voted   Sept.    23   and    Jan.    13. 

Kla.,  Ft.  I.auderdalc — (Official) — Bonds  for  $92,500  sold  for 
road  and  bridge  work  in  Broward  County,  District  No.  1.  H. 
C.    Davis,   Engr.      Noted   Feb.   24   and   Mar.   9. 

Fla.,  Sebring — (Oflieial) — Election  will  be  held  May  12  to 
vote  on  $50,000  bonds  for  street  improvements.  Previous  elec- 
tion declared  illegal,  owing  to  technical  error.  George  H. 
Dalgety,    City    Clk.      Noted    Jan.    27. 

Fla.,  Stark — See   item  under  "Sewers." 

.\la.,  .Monroevllle — Bids  will  be  received  by  County  Board  of 
Revenue  until  Apr.  3  for  grading,  draining  and  graveling 
State  Trunk  Rd.     C.  E.  Barker,  County  Engr. 

La.  Crowley — Bids  will  soon  be  received  for  paving  3rd 
.St. 

Tenn..  .Vshland  City — (Official) — Citizens  defeated  $15,000 
IjoihIs  for  road  work.      Noted  Jan.  20. 

Tenn.,  Knoxville — City  Council  passed  ordinance  authoriz- 
ing $30,000  bond  issue  for  street  improvements.  J.  B.  McCalla, 
City  Engr. 

Ky.,  Campton — Election  will  be  held  Apr.  10  to  vote  on  $50,- 
000  bonds  for  road  improvements  in  Wolfe  County. 

Ky.,  Pineville — Bell  Countv  plans  to  call  election  to  vote 
on  $150,000  bonds  for  road  and  bridge  work.  T.  J.  Asher, 
County   .fudge. 

Ky.,  Whltesburg — City  plans  to  call  election  to  vote  on 
$50,000   bonds   for  road   work. 

Ohio,  Akron — (Official) — Bids  will  be  received  by  Board 
of  Commissioners  of  Summit  County  until  11  a.m.,  Apr.  11, 
for  grading,  draining,  curbing  and  paving  county  road  known 
as  Mogadore  Rd. 

Ohio,  Akron — (Official) — Bids  will  be  received  by  Board  of 
Commissioners  of  Summit  County  until  11  a.m.,  Apr.  11,  for 
grading  draining  and  improving  with  water-bound  macadam 
county  road  known  as  Payne  Rd. 

Ohio,  .\kron — (Official) — Bids  will  be  received  by  Board  of 
Commissioners  of  Summit  County  until  11  a.m.,  Apr.  13,  for 
grading,  draining,  curbing  and  paving  county  road  known  as 
Copley    Rd. 

Ohio,  Akron — (Official) — Bids  will  be  received  by  Board  of 
Commissioners  of  Summit  County  until  11  a.m.,  Apr.  11.  for 
grading,  draining,  paving  and  curbing  Section  No.  2  of  Rich- 
field  Rd. 

Ohio,  -Vrlington — Bids  will  be  received  by  County  Com- 
missioners until  11  a.m.,  Apr.  13,  for  grading,  draining,  paving 
and  curbing  Section  3  of  Arlington  Rd.     V.  G.  High,  Clk. 

Ohio,  .Vshley — Plans  being  prepared  by  .1.  W.  Atkinson, 
Engr.,  Gallon,  for  improving  Harrison  St. 

Ohio,  Bryan — Bids  will  be  received  by  County  Commission- 
ers until  Apr.  4  for  constructing  macadam  roads.  Estimated 
cost,    $46,000. 

Ohio,  Cincinnati — Bids  will  soon  be  received  for  Caldwell 
Drive  for  county.     Estimated  cost,  $38,000. 

Ohio.  Cirdeville — Press  reports  state  county  plans  to  con- 
struct about  8  mi.  macadam  road  and  7  mi.  gravel  road.  W.  C. 
Rowe,  Highway  Supt. 

Ohio,  Cleveland — (East  Cleveland  post  office) — City  and 
Countv  Commissioners  will  sell  $250,000  bonds  for  repaying 
Euclid  Ave.     Robert  Hoffman,  Cleveland,  City  Engr. 

Ohio,  Columbu.*) — Bids  will  be  received  by  G.  A.  Borden,  Dir. 
Pul).  Ser.,  until  noon,  Apr.  4,  for  repaving  Dennison  Ave.  with 
asjihalt.  High  St.  with  brick,  Jackson  S'  and  Mingo  Ave. 
with  asphalt  or  brick  and  portions  of  3  other  streets.  H. 
Maetzel,   City   Engr. 

Ohio,  ColnmbuN — Bids  will  be  received  by  L.  J.  Guthke, 
Secv.,  Bd.  of  Purchase,  until  Apr.  4  for  furnishing  1,500  tons 
lake  sand,  120  ton  refined  asphalt,  150  ton  limestone  dust  and 
8.000  gal.  flux  for  asphalt.     H.  Maetzel,  City  Engr 
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Ohio,    l-'rrni»tif      I'Iiiiim    lirliiK     iiicimrnj    by    fl.    W. 
Clly    I'^iiKi  .    Col     imvliiK    Miiat'l    iitiil    ('nrlioii   HI. 

Ohio.  <.iillon  City  ciinttiiii|>liitin  pnvliiK  OHl  Ave.  nnil  lOil" 
SI. 

«»hlii,  l.liun  (OrnrliiD  — KliMtlon  will  bi»  holil  Apr.  26  li>  vuii" 
«)H  11110,00(1  IioikIii  to  puy  cHy'ii  portion  of  propoaoil  piivlii«. 
KkIIihiiUmI  ooi«t.  1600.000.  C.  H.  lirynon.  City  Kniir.  N«li>l 
Mnr.   Ifl 

tlhln.  Mliltllr()Mvn  CItv  Couni'll  piiHHcd  tirdliiiincrN  to  Im- 
piiivr  I;.1k.\n.m..1  .\v<'  rri.iii  ;iicl  .St  in  HupiMlor  Avi-..  Sutphi'ii 
Avi-  finiii  llrd  SI  to  Mliiml  .Vvr.,  HiiirlMon  Avi-  from  Urd  SI 
to  Mliinil  .W.v  and  .M.Kliil.-y  Avi-.  fruiii  3id  .SI.  to  Mliiiiil  Av.v 
\V     i'     MoniNoii.    Clly     lOiinr 

«»hl<i.  Xcivnrk  Cllv  pliiiiM  to  curb  nnd  pnve  ChPHlnul  SI, 
from  Norib  llh  to  HuikliiRhiini  St.  l^hiirleH  H.  WellH.  <'lly 
Kiittr. 

Ohio,  •*«.  «inlr«vlllc— (iinUliiD-HIdH  will  bn  received  by  O. 
U.  Niiiv.  VIlluKc  Clk..  until  noon,  Apr.  3,  for  Rrndlnn.  pnv- 
lUK.  draining  aiiil  cuiblnK   Main  St. 

<lhlo.  Ht.  Mnryu  -Accordion  to  prcHO  rcportH  cItlzinH  plan 
to    Improve    SI      Slary.s-C.llna     Ud.       ICttlmiiti-d    cost.     »liri.OOO. 

Ohio,  Snirni  IMnns  beliiK  cotiHidcrcil  by  Clly  Council  for 
linpr.>vln>!  imiiibcr  of  strcctH.  Katlnialed  co»l,  $!I3,000.  U.  M. 
Krcncli.   I'lly    lOnwr. 

«thl».  Snilthvlllr — City  contemplates  pavliiK  Milton  .St.  with 
blluiiilnous  niMiadani. 

Ohio,  'i'lflln  -(^Itv  Council  paased  ordinance  authorizing? 
$  I '.1,1100  bond  l.ssue  ^or  lnil>rovlnK  Kast  Perry  St.  J.  I.  Ober- 
lander.    Knur. 

Ohio,  lrhan«— Citizens  voted  t30.900  bonds  for  pavln>r  and 
sowers.      K.    P.   Swectman.   City    Kn^r. 

Ohio.  Xenln— (OtUcial)  —  Klectlon  will  be  held  Apr.  25  to 
vote  on  $10,000  bonds  for  Improving  Kast  Main  and  Columbu.M 
ist.  bv  pavinn.  curbing,  nutterinK  and  constructins  Htorm 
sewers.      K.   U.   La^on.  City  Clk. 

Ohio.  YouiiKHtown  —  City  Council  adopted  resolution  for 
paving  rerrv  St.  from  Emina  St.  to  Grandview  Ave.  V.  M. 
l.Ulie.    City    Knsr. 

Ohio,  VoiinKHtowii — Ordinance  passed  by  City  Council  for 
improviiiK  Parnell  St.  from  Alexander  St.  to  Powdersdell 
Ave.      F.    M.    Lillie,    City    Engr. 

<»hlo.  YouDKMtonn — City  Council  passed  ordinance  for  im- 
proving Crescent  St.  from  Rayen  to  Manning  Ave.  F.  M.  Llllie, 
City  En^rr. 

Ohio.  YouDKatonn— City  plans  to  pave  East  Federal  St. 
from  Watt  St.  to  East  Federal  St.  viaduct.  F.  M.  LlUle,  City 
Engr. 

Intl..  nioonilnKtoii— (OmclaD— P.id.«  will  be  received  by 
Uola  V  Walker  Treas.  of  Monroe  County,  until  2  p.m.,  Apr.  9, 
for  purchase  of  $23,000  bonds  for  improving  roads  in  Bloom- 
ington   and    Perry   Townships. 

In<l..  <olumhu« — Countv  contemplates  expenditure  of  $.'500,- 
000  for  road   work  during  year.     L.  Rogers,  County  Surv. 

Ind  .  Frankfort — Bids  will  be  received  by  Commissioners 
of  Clinton  and  Carroll  Counties,  Frankfort,  until  2  p.m..  Apr. 
27.   for  county  line  road.      Edward  Spray,  Audr.  Clinton  County. 

Ind.  (Jary^Citv  contemplates  constructing  boulevard  on 
East  6th   Ave.      W."J.    Fulton,   City    Engr. 

Ind.,  Indliinapolld — Bids  will  be  received  by  Board  of  Public 
"Works  until  10  a.m..  Apr.  5.  tor  paving  Cornell,  27th  and  30th 
St.      H.  J.  T.  Jeup.  City  Engr. 

Ind.,  Indianapolis — Board  of  Public  Work.s  plans  to  pave 
Ohio  St  from  State  Ave.  to  Hendricks  I'l.  Estimated  cost, 
$8,000.      B.   J.  T.  Jeup.  City  Engr. 

Ind..  IndlanopoIU — Plans  being  prepared  by  B.  J.  T.  Jeup, 
City  Engr..  for  paving  Kentucky  Ave.  from  end  of  present 
pavement   to  city  limits. 

Ind..  IndianapoliH — City  plans  to  pave  Fairfield  Ave.  from 
Central  Ave.  to  In<liana  State  fair  grounds.  B.  J.  T.  Jeup,  City 
Engr. 

Ind..  Lebanon — Bids  will  be  received  by  Common  Council 
\intil  7:30  p.m..  Apr.  10,  for  paving  Dicks  St.  Walter  White- 
cotton.  City  Engr. 

Ind..  New  Albany — Floyd  County  Council  appropriated  $42,- 

000  for   improving   roads   in   Franklin    and   Georgetown   Town- 
ships. 

Ind..  Richmond — (Official) — Bids  will  be  received  by  B.  A. 
Bescher  Citv  Clk.,  until  10  a.m.,  Apr.  6,  for  paving  Richmond 
Ave.      f'.    R.  'Charles.    City    Engr. 

Ind..  South  Bend — (Official) — We  have  been  informed  that 
contract  for  paving  Mishawka  Ave.  may  not  be  awarded  until 
next  year  as  remonstrance  against  work  has  been  filed.  F.  J. 
Anderson,    City    Engr.      Noted    Feb.    24    and    Mar.    9. 

Ind.,  South  Bend — Citv  plans  to  pave  3  mi.  of  streets.  Esti- 
mated cost,  $174,000.     M.  J.  Anderson.  City  Engr. 

Mich.,  Adrian — Citizens  of  Madison  Township  contemplate 
$75,000  bond   issue  for  road   improvements. 

Mich..  Battle  Creek — Election  will  be  held  Apr.  3  to  vote 
on  proposition  to  issue  $50,000  bonds  for  paving.  E.  N.  Hunt, 
City   Engr.      Noted   Mar.   9. 

Mich..  Coldwater — Bids  w^ill  be  received  by  Branch  County 
Road   Commissioners  until   1:30  p.m.,  Apr.   10,   for  constructing 

1  mi.   cement   road. 

Mich.,  Detroit — City  contemplates  paving  South  Terrace  St. 
P.    Grimes,    City    Engr. 

Mich..  Fremont — Citizens  of  Dayton  Township  voted  $50,- 
000    bonds   for   road    work. 

Mich.,  Houjiliton — Countv  contemplates  expenditure  of 
$100,000   for  highway  work  during  year.     A.  Martin,   Engr. 
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.>llrh,.  .liickMon  IClectlon  will  .moon  Im-  IhIiI  tu  voti-  on  $2<ill,- 
iiljii  lioiiilh  for  puvInK,  MOWorH  and  hoH|illal.  A.  W.  I>.  ilall, 
C|l\     I'Imki. 

Itllrh,,  linuMlnK — State  PliinH  to  coiiHtruct  iipproxliniitely 
2,(ir<0  ml  of  I'Oiid  durliiK  KHIi.  Of  thiH,  1,000  mi.  will  be  liiilll 
by  counlli'H  under  old  reward  HyHteiii,  fi.'io  ml.  by  liiwiiHblpH  In 
Hiime  iiiaiiiier  and  about  1,000  ml.  hy  properly  owiumh  under 
Covert  All.  I''rank  K.  lloKcrH,  l.,aiiHlnK,  .Stale  lllKhway 
I  'mnr. 

.Mich.,  I.aiirer  I'lanM  being  conHldored  for  election  in  .Murii- 
Ihnii  'I'liwiiHliiii  lo  vote  on  $20,000  bondH  for  road  work.  C.  l>. 
I'liaplli.    Colliiiibliivllle,    1 II tereHte<l. 

micb,,  i'ontinc  I'laiiH  being  cimHldercd  by  citv  for  [mving 
\SiiMie  S(.  and  Warren  Ave.  lOMtlmatcd  C'cmt  of  bltiillthlc. 
»T,I09.  brick,  $7,^1;.^,  aHphalliir  concrete,  $l>,320.  W.  J.  l-'lsher, 
city    IOmki. 

Itllch.,  Nnult  Ste.  Itlnrif — PrOHH  reportH  Htate  city  contcm- 
pliileH  iiavlng  liawHon,  Kimball,  .Miii>le  Arlington,  DouglaH 
and   SpMice  St.      It.    A.    Frederick.   City    lOngr. 

Ml<-h..  ShtTldan  Hlds  will  be  received  by  Township  Hoard 
until  Id  a.m..  Apr.  .I,  for  -Hi  mi.  gravel  trunk  line  highway  and 
•I '/i    mi.   iprdlnary   gravel    road    In    Newaygo  County. 

III.,  Olxon — Hlds  will  be  received  by  K.  I).  Palmer,  Town 
Clk..  until  noon.  Apr.  fi,  for  highway  work  In  I-ee  County. 
HonilH    for    $.s2,.'iOO    re<'Pntly    sold    for    thiH    purpose. 

III..  KdHardHvllle-Clty  i)lanH  to  pave  Handle  St.  and  Alton- 
Spilnglleld     Ud.       lOstimatefl    cost,     $23,000    aiul    $33,000. 
lively. 

ill..  lOdmirdNvlllr — Board  of  .Supervi«or«  of  Madison  Countv. 
I'Mwardsville,  voteil  against  proposition  to  create  $1,250, 0(H) 
bond    issue    foi-    road    Improvements    In    county.      Noted    Dec.    23. 

III.,  I'llKTlii— (Olllcial) — ■Bids  will  be  re<:elv(;d  liy  city  until 
10:30  a.m.,  Apr.  fi,  for  27,050  sq.yd.  brick  pavement  on  con- 
crete foundation  and  9,700  lin.ft.  curbing  and  guttering.  Mor- 
gan  H.   Brightman,   City   Engr. 

III.,  I'arlM — City  contemplates  paving  East  Blackburn  St. 
from  Central  Ave.  to  Edgar  Cemetery.  Ernest  A.  Mann, 
(^ity  Clk. 

III.,  VIrKlnIa — (Official) — Bids  will  be  received  about  May 
I  for  improving  Morgan  St  .  Estimated  cost,  $10,000.  .John 
H.   Goodell.    Engr.      Noted   Mar.    16. 

WIN..  .lani'MvlIle — City  contemplates  expenditure  of  $50,000 
for  paving.  Bids  will  soon  be  received.  C.  V.  Kerch,  City 
Kngr. 

W'iH.,  .\ew  London — Bids  will  be  received  by  C.  J.  Thomp- 
son. City  Clk.,  until  2  p.m.,  Apr.  5,  for  rcinforced-concrete 
jiavement  on  Deavon  Ave.,  South  Pearl  .St.  and  Wolf  River  Ave. 

WIN.,  Portage — City  contemplates  expenditure  of  $10,000 
for  paving  Cook   St.   from   Ketchums  Point   to  Lock    St. 

Iowa,  Atlantic — J.  H.  Mayne.  City  Engr.,  submitted  report 
estimating  cost  of  paving  and  curbing  several  streets  at  $16,- 
350. 

Iowa,  Sioux  City — S.  D.  Riniker,  Rock  Rapids,  recommended 
bond  issue  of  $750,000  for  improving  highways  in  Woodbury 
County. 

Iowa,  Waterloo — City  plans  to  exiiend  about  $90,000  for 
paving  3  mi.  of  streets.     C.  A.  Roby,  City  Engr. 

Iowa,  WehNter  City — Countv  will  gravel  Hawkeye  High- 
way   about    3fi    mi.      Estimated    cost.    $43,000. 

Minn.,  Uuluth — City  will  pave  West  8th  St.  between  22nd 
and  25th  Ave.  and  22  Ave.  W.,  from  8th  St.  to  Piedmont  Ave. 
I^.    .\yers,    City    Engr. 

Minn..  >IinneapoIiN  —  Hennepin  County  conte.nplates  ex- 
penditure  of  $200,000  for   road   work. 

Minn..  Ked  Wing — Commissioners  of  Goodhue  County  con- 
template  expenditure   of   $72,000   for   highways   during   year. 

Minn.,  St.  Paul — Bids  will  be  received  by  August  Hohen- 
stein.  Pur.  Agt.,  City  Hall,  until  10:  30  a.m.,  Apr.  3,  for  im- 
proving Canada  St.  from  14th  to  9th  St.  and  Como  Ave.  from 
Great  Northern  Bridge  to  east  line  of  Dale  St.  Oscar  Claussen, 
City  Engr. 

Minn..  St.  Paul — Bids  will  be  received  by  August  Hohen- 
Ktein,  Pur.  Agt..  City  Hall,  until  10:  30  a.m.,  Apr.  10,  for  improv- 
ing Wacouta  St.  from  9th  to  Spruce  St.,  North  Pascal  Ave. 
from  Edmund  to  Lafond  St.,  Ivy  St.  from  Earl  to  Orange  St., 
Lansing  St.  from  Hamline  to  Griggs  St..  Pascale  Ave.  from 
Summit  to  Hague  .^ve.,  Gaultier  St.  from  Maryland  to  South 
St.  and  alley  in  Block  1,  Nelsons  Addition,  from  Forest  to 
Mendota   St.      Oscar   Claussen,    City   Engr. 

Minn.,  St.  Paul — Bids  will  be  received  by  August  Hohen- 
stein.  Pur.  Agt.,  City  Hall,  until  10:  30  a.m.,  Apr.  3,  for  paving 
Snelling  Ave.  from  Great  Northern  Bridge  to  Como  Ave.,  W. 
Oscar  Claussen,   City   Engr. 

Minn.,  St.  Paul — City  Council  will  expend  about  $64,000  for 
paving  and  curbing  Mississippi  River  Blvd.  and  constructing 
scenic    highway.      Oscar   Claussen,    City    Engr. 

Minn..  St.  Paul — Bids  will  be  received  by  G.  J.  Ries,  County 
Audr..  until  10  a.m.,  Apr.  3,  for  approximately  50,000  gal. 
asphalt  road  oil  and  from  300  to  800  tons  road  asphalt. 

Kan.,  Manhattan — City  contemplates  paving  35  blocks  dur- 
ing summer.      Fred  Walters,  City  Engr. 

Kan..  McI'hrrNon — Citv  Council  passed  resolution  to  pave 
South  Elm  St.  from  Kansas  Ave.  to  Section  Line.  H.  A.  Row- 
land, City  Engr. 

Kan.,  Haola — Citv  Council  passed  resolution  to  pave  Mul- 
berry St.   with  bituniinous  macadam.     O.  E.  Long,  City  Clk. 

Kan.,  PittNburg — Citv  plans  to  pave,  curb  and  gutter  Po- 
litzer  Ave.  from  Broadway  to  Pine  St.  L.  E.  Curfman,  City 
Engr. 

Kan.,  Tonganoxie — City  Council  passed  ordinance  to  pave 
4th   St.    from   present   paving   to   city   limits. 

IVeb.,  Lincoln — (Official) — We  have  been  informed  that  ci 
does  not  plan  to  pave  South  22nd  St.  as  stated  in  our  issue 
Mar.  16.     A.  Dobson,  City  Engr. 
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Nell.,  NfltriiNkn  City — Rids  will  be  receivedby  Louis  Stutt, 
County  ("Ik.,  until  noon,  Apr.  11.  for  approximately  100.000 
cu.yd.  of  cuttinK   hills  in  Otoe  County. 

IVeb.,  Murfolk — Citizens  voted  $50,000  bonds  for  pavincr. 
Noted   Mar.   2. 

!Veb.,  Norfolk — Bids  will  be  received  by  I".  F.  Stafford,  City 
Cll<.,  until  f)  p.m..  Apr.  17.  for  grading,  curbing,  KutterinK  and 
paving  in  I'aving  Districts  Nos.  3.  6.  S  and  9.  H.  H.  Tracy,  City 
Engr. 

!V.  D.,  Fareo — City  plans  to  pave  8th  St.  and  17th  Ave.  ,  F. 
L.    Anders,    City    Engr. 

N.  I>.,  ^Iiinilnn — Contract  will  soon  be  awarded  for  50.000 
S(i.yd.    pavmM. 


ISoineryille — f^ontract      for       25,000      sq.yd.       paving 


awarded  to  HAHSAM  I'AVING  CO..  390  Main  St.'  Worcester. 
E.    W.    Kailey,    City    Kngr. 

„  '>•  v..  New  York— (Borough  of  Bronx)— (Official)— Ames 
Tran.sfer  (  o.,  King.>ibridg..  Ave-.,  N,w  York,  at  $0.93  per  cu.yd., 
submitted  lowest  bid  fur  furni.shing  and  delivering  7.000  cu.yd. 
!?nn,mn  "'',''■' Vn  !,',".-. ^^  Battery  PI.,  Manhattan,  at  $0.06]  for 
f  "■  Qn  n*?^;;'-  ^^■'^''Li°/.  ^"'""0  Kal.,  $0,001  for  40.000  gal.,  $0,062 
^°'',  ■\''^"-"<!*,  'i'^'-  ^''■•'•'*  f°''  30,000  gal.,  $0,061  for  ^0.000  gal. 
and  $0.0M  for  10,000  gal.  road  oil  and  Frederick  K.  Starr 
o^;;^''^'^*'",*^'  *-'"••  1''***  Broadway.  Manhattan,  at  $0.83%  for 
2.000  cu.yd.  paving  sand.     Noted  Mar.   23. 


Mo..    UruiiNwick— City    plans    to    pave    portions    of    several        $15,750.    submitted    lowest    bid    fo 


street.s, 

»„„'^'""  ,■"""*** — Monett  Special  Road  District  contemplates 
$G0.O00  bond  isue  for  road  improvements.     W.  H.  Fly,  Comr. 

Mo.,  Monroe  City — City  plans  to  pave  Winter  St.  from  Main 
to  Vine  St. 

Ark..  Camden — Ouachita  County  Commissioners  contem- 
plate 20  mi.  road.     Estimated  cost,  $50,000. 

Ark..  Clarksville — C.  E.  Robinson.  Clarksville,  interested  in 
project  to  construct  highway  across  Johnson  County,  about 
32  nil. 

,.  /^'■''v  P«"<lueen — Preliminary  surveys  made  for  proposed 
link  of  Jeffei.son  Highway  through  Sevier  County.  A.  L. 
Tribble,   DeCJueen.   County  Judge. 

Ark..  Kiireka — Carroll  County  plans  to  construct  13  mi. 
road.      E.stimated   cost.   $40,000. 

Ark..  Harri.son — City  plans  to  construct  2  mi.  concrete  side- 
walks.     R.    M.    Fellows.    Mayor. 

Ark..  Marion — Commissioners  of  Crittenden  County.  Rd. 
District  No.  1.  plan  25  mi.  surfaced  roads  from  Harahan  Bridge 
to  Waverly,  Riceville  and  other  cities.  J.  B.  Thompson,  County 
Judge. 

Ark.,  Mena — Polk  County  Commissioners  contemplate  60 
mi.   rock-flnished   road.     Estimated  cost.   $180,000. 

Ark.,  Presoott — Nevada  County  Commissioners  contem- 
plate 30  mi.  road  at  cost  of  $3,000  per  mi.  J.  W.  Franks, 
Clk.   of  Conirs. 

Tex..  Austin — City  plans  to  pave  South  Congress  Ave.  M.  C. 
Wellborn,   City   Engr. 

Tex..  Gilmer — Election  will  be  held  in  Upshur  County. 
Road  District  No.  2,  Apr.  18,  to  vote  on  $300,000  bonds  for 
road   improvements. 

Tex..  Windom — Movement  is  being  agitated  in  Precinct  No. 
1   to  call  election  to  vote  on   $100,000  bonds  for  road  work. 

Tex..  %Vinn.shoro — Election  will  soon  be  held  in  Wood 
County  to  vote  on  $250,000  bonds  for  road  improvements. 

Okla..  Avant — Bids  will  soon  be  received  for  curbing,  gut- 
tering and  constructing  sidewalks  on  Broadway  St.  J  M 
Wren,  Town  Clk. 

Okla.,  Blackwell — Plans  being  prepared  bv  Benham  Engi- 
neering Co.,  Oklahoma,  for  paving  2  principal  streets  of  city. 

Okla..  Clinton — City  plans  to  pave  Frisco  Ave.     Noted  Oct. 

Colo,,  Ft.  CoIIin.s — Bids  will  be  received  by  Commissioners 
of  Larimer  County  until  noon,  Apr.  3,  for  grading  2  mi.  State 
Primary  Rd.  No.  2. 

Colo.,  Ft.  Collins — Plans  being  considered  for  paving  South 
College  Ave.  from  Oak  to  Olive  St.  P.  P.  Goeder,  City  Engr. 
7  and  28. 

Colo..  Long-mont — Citizens  plan   to  pave  Pratt  St. 

Colo.,  Loveland — State  appropriated  $24,300  for  construct- 
ing section  of  Poudre  Canon  Rd.   in   Larimer  County. 

IV.  Mex.,  Santa  Fo — James  A.  French,  State  Engr.,  an- 
nounced that  nearly  $1,000,000  is  available  for  road  and  bridge 
work  during  year. 

Idaho,  Boi.<4e — City  Council  will  recommend  bond  issue  of 
$25,000  for  improving  16th,  Hays  and  Jefferson  St.  C.  C. 
Stevens.   City  Engr. 

Idaho.  Kuna — Election  will  be  held  Apr.  1  in  Independent 
Highway  District  No.  1  to  vote  on  $10,000  bonds  for  highways. 

Utah,  Salt  Lake  City — City  plans  to  pave  East  11th  and 
South   12th   St.      S.   Q.   Cannon,   City   Engr. 

Ariz.,  Globe — Bids  will  soon  be  received  by  Supervisors  of 
Gila  County  for  Winkleman-Globe   Highway. 

Aria!..  Tueson — City  contemplates  improving  Stone  and  4th 
Ave.  and  3rd  St.     J.  M.  Ruthrauff,  City  Engr. 

Wa.sh..  Everett — Plans  being  prepared  bv  R.  H.  Thomson. 
Consult.  Engr.,  Seattle,  for  road  work  in  Snohomish  County. 
Citizens  recently  voted  $1,813,000  bonds  for  this  purpose.  Noted 
Dec.  23  and  Jan.  6. 

Wash.,  Mt.  Vernon — City  contemplates  paving  about  4,700 
lin.ft.   with   brick   or  asphalt.      L.   J.   Canfield,    City   Engr. 

Wash.,  Palouse — Bids  will  soon  be  received  by  city  for 
19.000  sq.yd.  paving.  Estimated  cost,  $30,000.  J.  j".  Johnson, 
City  Clk. 

Ore.,  Fugene — County  contemplates  election  to  vote  on 
$700,000   bonds   for   40   mi.   hard    surface   road. 

Calif.,  Berkeley — City  plans  to  pave  Durant  Ave.  from 
Shattuck  to  College  Ave.  and  Fulton  St.  from  Dwight  to 
AUston  AVay.  Estimated  cost,  $43,260  and  $14,880,  respectively. 
J.    J.    Jessup.   City    Engr. 

Calif.,  Santa  Cruat — City  plans  to  pave  Bay  St.  W.  J. 
Thompson,   City   Engr. 

Hue.,    Rougemont — -City    Council    contemplates    expenditure 

of   $8,000    on    cement   sidewalks. 

Bids   In   and  Contraets  Awarded 
Mass.,    Beverly — Mark    Kelly.    Peabody.    at    $1.62    per   sq.vd., 
submitted    lowest   bid    for   constructing   granolithic    sidewalks, 
and   Barry   Brick   Co..   166   Devonshire  St.,    Boston,   at   $13.50   per 
M.   for  brick  sidewalks.     H.   L.   Whitney,   City  Engr. 


,  ;•  .^f*\  ^■"•••* — (Borough  of  Brooklyn)  —  (Official)  — 
^J^'irf^'*'  *!'^  .*'"•  °f  ^^'W  York,  26  Broadway.  New  York,  at 
H?A;\?,'  submitted  lowe.st  bid  for  furnishing  and  delivering 
180.000  gal.  refined  asphalt  in  liciuid  form  and  200  tons  refined 
asphalt  in  containing  packages.     Noted  Mar.  9. 

N.  y..  New  Vork — (Borough  of  Manhattan)  —  (Official)  — 
Bids  were  received  Mar.  22  for  repairing  asphalt  pavements 
on  marginal  streets  and  piers.  North.  East  and  Harlem  Rivers. 
Contract  No.  1496,  from  Uvalde  Asphalt  Paving  Co.,  1  Broad- 
way New  York,  at  $1.37  per  sq.yd.,  and  Sicilian  Asphalt  Paving 
to.  New    Vork,  at  $1.50   per  sq.yd.      Noted  Mar.    16. 

T,  ^;,  ^•'  ^^'*^  York — (Borough  of  Manhattan)  —  (Official) — 
Uvadle  Asphalt  Paving  Co.,  1  Broadway,  New  York,  at  $1.39 
per  sq.yd..  submitted  lowest  bid  for  repairing  sheet  asphalt 
and  asphalt-block  pavements  until  May  15.  1916,  on  all  street.-* 
and  avenues  where  the  guarantee  of  maintenance  has  expired 
in  the  Boiough  of  Manhattan,  within  the  limits  bounded  by 
L.ird  St..  North  River,  59th  St.  and  East  River,  when  and  where 
directed  by  Chief  Engineer  of  Highways,  about  20,000  sq.yd. 
Noted  Mar.  16. 

N.  Y.,  Wntertown — (Official)  — A.  F.  McConville,  Ogdens- 
burg,  at  $28,174,  submitted  lowest  bid  for  paving  southerly 
half  of  Public  Sq.,  from  State  to  Stone  and  Franklin  St.  be- 
tween Public  Sq.  and  Goodale  St.  with  creosote  wood  block 
pavement  on  concrete  base.  E.  S.  Sayles,  City  Engr.  Noted 
Feb.   3  and   17. 

Penn.,  Northampton — (Official)- — Contract  for  paving  during 
year  awarded  to  MONROE  MILLER  &  SON,  Northampton.  L. 
J.   H.   Grossart.   Engr. 

N.  C,  Burlington — Contract  for  street  paving  awarded  to 
GULP  PAVING  AND  CONSTRUCTION  CO.,  Chattanooga,  Tenn. 
Estimated  cost,  $100,000.     J.   E.  Moore,  Mayor.     Noted   Feb.   24. 

Fla.,  St.  PetersburK — City  awarded  contract  to  GEORGIA 
ENGINEERING  CO..  Atlanta,  Ga.,  for  paving  7th  Ave.,  S.,  from 
1st  to  5th  St.,  and  2nd  and  3rd  Ave.,  N.,  from  25th  to  31st  St. 
M.  W.  Spencer,  City  Engr.     Noted  Mar.  23. 

Ala.,  Birmingham — Contract  for  improving  47th  St.  and  7th 
Ave.,  S.,  awarded  to  E.  R.  MAYNARD,  Ensley,  at  $6,000.  Julian 
Kendrick,   City   Engr. 

Ala.,  Lafayette — (Official) — Contract  for  2  sandclav  roads. 
1  from  Five  Points  to  Lannett,  1  from  Rowland  PI.  iii  Beat  5 
to  county  line,  and  2  additional  roads,  1  from  limits  of  Lafay- 
ette to  Waverly  and  1  from  Huhulv  PI.  on  West  Point  and 
Lafayette  Rd.  awarded  to  STANLEY  &  SINGER  CONSTRUC- 
TION CO.,  Lafayette.     S-.  E.   Fitch,   Engr.     Noted  Mar.   9. 

Mi.ss.,  Pontotoc — Contract  for  28  mi.  of  road  in  Pontotoc 
County,  4th  District,  awarded  to  HICKS,  HICKS  &  MILLER 
Estimated  cost,  $95,000.     J.  P.  Carey,  Engr. 

Ky.,  Ashland — Contract  for  1  mi.  paving  between  Ash- 
land and  Catlettsburg  awarded  to  HUNT-FORBES  CON- 
STRUCTION CO.,  Ashland,  at   $33,194. 

Ky.,  Louisville — Lowest  bids  received  for  oiling  streets  of 
city  were  from  Kentucky  Asphalt  Road  Co.  and  Southern  As- 
phaltoline  Co.  Work  will  require  about  1,700,000  sq.yd.  D.  R. 
Lyman,   City   Engr. 

Ohio,  Cleveland — Board  Of  Control  rejected  all  bids  for 
improving  Wignan  and  Wheelock  Ave.  Robert  Hoffman,  City 
Engr. 

Ohio,  Cleveland — Board  of  Control  awarded  contracts  for 
paving  as  follows:  Thornwood  and  Hulda  Ave.  to  BALDWIN 
BROS.  CO..  560  Rose  Bldg..  at  $25,668;  Hvde,  Park,  Train 
Raible.  Columbia  and  Leading  Ave.  to  ROEHL  BROS.,  Clark 
and  West  25th  St.,  at  $39,976;  Regent  Rd.  to  RIELEY  BROS., 
348  A  Arcade,  at  $15,883;  Barkwill  Ave.  to  A.  M.  PEJSA 
PAVING  CO..  at  $10,157;  Alice  and  Olnev  Ave.  to  C.  W.  WIL- 
SON &  SON,  at  $6,244;  Columbia  and  Morison  Ave.  to  CLEVE- 
LAND PAVING  AND  CONSTRICTION  CO..  at  $14,239;  Avrina, 
Orey,  Bonna  and  Flacon  Ave.  to  ENTERPRISE  PAVING  AND 
CONSTRUCTION  CO..  8436  Broadway,  at  $11,495.  Robert 
Hoffman,    City    Engr. 

Ohio,  Elyria — City  awarded  contracts  for  paving  as  fol- 
lows; Bridge  St.  with  brick  to  GEORGE  RHODES,  Oxford  St. 
with  asphalt  blocks  to  HILL  &  HILL,  13th.  Spruce  and  Oak 
St.  with  asphalt  to  ELYRIA  CONSTRUCTING  CO.  C.  M. 
Theobold.    City    Engr.      Noted    Jan.    6. 

Ohio,  Lorain — (Official) — Contract  for  17.800  sq.yd.  brick 
pavement  on  West  Erie  Ave.  awarded  to  OHIO  ENGINEER- 
ING CO..  Ivorain.  at  $50,000.  Noted  Feb.  24  and  Mar.  16.  C.  M. 
Osborn,    City    Engr. 

Ohio,  Ravenna — County  Commissioners  awarded  contract 
for  improving  Drakesburg-Windham  Rd.  and  new  road  across 
Shalersville  Township  to  SEIPLE  &  WOLF.  Youngstown.  at 
$42,302  and  $56,812,  respectively.  J.  L.  Walter,  County  High- 
way Supt.      Noted   Feb.    17. 

Ind.,  Blooniington — Contracts  for  road  work  in  Clear  Creelt. 
Perry  and  Richmond  Townships  awarded  to  ClOORGE 
MILLER,  liloomington,  STULL  &  GAITHEI5.  Sniithville,  M.  K. 
HANNAH,  Blooniington  and  FELIX  Dl'XN,  Blooniington. 
Noted    Feb.    24. 

Ind..  Danville — County  awarded  contract  for  stone  road  to 
A.    M.    LISBY.    Coatesville.    at    $6,310. 

Ind.,  Indianapolis  —  County  Commissioners  awarded  con- 
tract for  improving  highway  from  Beech  Grove  north  to 
Shelbyville   Rd.   to  McKENSEY   &   JENKINS,   at   $17,750. 

Ind.,  Indianapolis — Marion  Countv  Construction  Co.,  at  $2.29 
per  lin.ft..  submitted  lowest  bid  for  resurfacing  South  Me- 
ridian and  West  North  St.     B.  J.  T.  Jeup,  City  Engr. 
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IikI,,  JrirrrMitnvlllr — Counly  uwnriloti  ronlini'l  fm  iiiiK'iiiliiin 
lOMil    I.)    K.    1..    MA(i.\Ill>.    AUHtIn,   at    »7,4I>0. 

IikI.,  Muiirlr  (Ollliliil)  IHdM  w«ir  rcffl  Veil  Mmi-.  IS  for 
ciiuiil.v  lliK'  rnail  friiiii  I.  (I.  .InhtiHoii,  I.vnti,  iiiiil  C'liti-v  Miller, 
Wlixlu'Ml.  1       !•'     M.    WllllMiiiH,   «'i>unl.v    Audr.      Ndlcil    l''.-li.    lil. 

inil..  riyiiioiilh  ('oiitriict  will  hoiim  I>i>  iiwiii  cIi-cI  for  con- 
Hli'iictlMK  fiillow  liiK  KiHVcl  roiiilH  foT  I'liutit.v:  .SumIii-  I{<I.  Ncim, 
1,    2.    :i.    Mini    -1.    lioKk'M    IM.    iind    .Sti'plK-iiH    Kil        IOmIIiiiuKuI    cohI. 

ji.i.Kir..    |n•,.!l!l.^,    $i7.:i7o.   $ii.iii:ii,    n'i.:;iM    un<i   jis.ki'.i,    ri-miei-- 

tlvelv.      .\rlluir    \V.    Thom.Miin.   Ccmiity    I'iiiKr. 

Ind.,  Vlnrrnnfn-  H'dlcluD-HUlH  were  ifcelvfd  Mar.  20  by 
HouKl  of  Public  WoikH  for  paving  Stli  .St,  from  Willow  to  Wa- 
buHli  Aviv  fi-oin  KoiiIUh  ("out iiicUmk  Co.,  at  $ll,7L'r.  I'iimuIit 
Con.itiuitlon  Co..  at  $I:!.S07;  WoHtfin  ('oiiHtrui'tloii  Co..  al 
1 1  I. Ml.       II      Watt.s.    I'lty    ICnwr.      .Not.-d    Ki-b.    ID    ami    Mar.    -'. 

Iiid..  WnxhIUKloii— (OIllcInD— Coiitraot  for  roails  In  WaMli- 
liixlon.  VoaU-  anil  MadlHon  Townshliis  awarded  to  DIONHY 
UrSSlCl-b,  MontKonn-ry,  and  HUC.H  McCAlN,  Smith.  Notod 
Mar.   '.I. 

.>ll«-li.,  Detroit  —  Contrai-t  for  iinuri'lc  bo\iIi-vard  aiound 
north  sl.lf  of  L,ako  Cadllliic  award, d  la  A  .1.  Ml'Ul'HY  CO., 
I'ort     Huron. 

III.,  ('liiiiii|tnlun — Contract  for  naviiiK  North  Walnut  and 
.\<>r(h  I'rairic  St.  awarded  to  STMM.KS  i*t  IMLCIIICU.  I''red  C. 
I. oilman.    Cit.\     i;nKr.      Noted   .Inn.   1!0. 

III.,  Hock  ImIiiiiiI  (^ontract  for  improving  Sth  Ave.  from 
!itli  to  l;Ub  .St.  awarded  to  TUI-CITY  CONSTItl'CTIO.N  CO. 
lO.-itimated   lost.   $l'2.0i)il.      W.    Treichler.   City    I'lnur, 

«  In.,  .V|>|tlrtun — (Ollliial) — CennUe  Hro.^..  Appleton.  at 
*21.0S7.  submitted  lowest  bid  for  i>avinn-  John  St.  and  West 
ICnd  Colleee  Ave.  A.  C.  Keinley.  City  UnKr.  Noted  Jan.  27  and 
.Mar.  y. 

Wl.s.,  llelolt— Cood  Roads  Construction  Co..  Chicago.  III., 
at  $1.2ri  for  sheet  a.snhalt  and  $1.18  for  asphaltlo  concrete, 
submitted  lowest  bid  for  about  07.000  sq.yd.  paving  and  .'>.'). 000 
lin.ft.  curbiuK  and  Rutterins;;  T.  W.  Quinn.  Madison,  at  $1.31 
per  sq.vd.  for  1  course  i  einforced-concrete  pavement;  GeorKe 
Welch.'  Heloit.  at  $1.9S  and  $2.01  per  sq.yd.  for  brick  pave- 
ment.    G.   10.   Heebink.  City   Kur)-.      Noted   Mar.   2. 

WIN.,  JnhiiMon  Creek — Contract  fur  13.400  sq.yd.  reinforced- 
concrete  pavement  awarded  to  LIOHM.VN  BROS.,  Watertown. 
at   $24,000.      E.   B.   I'arsons.  Jefferson.    lOnf^r. 

AVIn.,  Mnrslifleld — Contract  for  paving  various  streets  of 
citv  awarded  to  CAST  STO.N'IO  CONSTRUCTION  CO.,  Eau 
Claire.      Estimated   cost.   $40,000. 

loivn.  DiihiKiue — Contract  for  macadamizing  I'utnnm  St. 
awarded  to  J  .M.  KENNEDY;  Washington  St.  to  WTLMER 
COdK. 

Iowa.  KhkIo  Orove — Citv  awarded  contract  for  27.000  sq.yd. 
pavement  to  JENSEN  &  KRAGE,  Sioux  City,  at  $1,431/2  per 
sq.yd. 

loivn.  Forest  Cltr — (Official) — Contract  for  20,000  yd.  sheet 
isphalt  paving  and  16.7B2  lin.ft.  curbing  and  guttering  awarded 
to  J.  S  Mcl.Arc.HI.I.V  it  SONS,  Red  Oak.  at  $1.66  per  yd.  and 
$0.5S  per  lin.ft.  Theodore  S.  l)e  Lay.  Creston.  Consult.  Engr. 
Noted    Feb.    IT    and    Mar.    2. 

loivn.  lloiitioello — (Official) — Contract  for  paving  about 
14.00  :-q.vd.  with  vertical  fiber  brick  awarded  to  F.  K.  HAHN. 
Cedar  Rapids,  at  $30,396.  J.  G.  Thorne,  Clinton,  Engr.  Noted 
Mar.    9. 

Iowa,  Sioux  City — Hanlon  &  Okes,  at  $4.5.709.  submitted 
lowest  bid  for  paving  Perrv  Creek  Highway  and  Julius  Over- 
son,  at  $1.S..t37.  for  Stone  Park  Blvd.  and  .•!6th  .St.  T.  H. 
Johnson,    City   Engr. 

lllnii.,  Diiluth — Contract  for  concrete  sidewalks  east  of  12th 
.We..  W..  and  on  Park  Point  awarded  to  R.  F.  HII.LI.\RD. 
at  $11,320;  west  of  12th  Ave..  W.,  to  H.  O.  NYHP.S.  L.  Ayer.s, 
City    Engr. 

Minn..  Duluth — Russell  Construction  Co..  at  $6,817  for 
Class  "A".  $6,944  for  Class  "B"  and  $7,020  for  Class  "C",  sub- 
mitted lowe.^t  bid  for  paving  South  1st  Ave.  E.,  with  brick. 
I.,.  Ayers.  City  Engr. 

Minn.,  St.  Paul- — Lowest  bids  received  Mar.  20  for  furnish- 
ing material  and  paving  various  streets  of  city  fa)  Portland 
cement,  (b)  creosoted  yellow-pine  blocks,  (c)  asphaltic  cement, 
(d)  paving  brick,  (e)  sewer  pipe,  (f)  sewer  brick,  were  as 
follows:  (a)  Capital  City  Lime  and  Cement  Co..  $1.7.5  net. 
Gopher  Lime  and  Cement  Co..  $2.07,  .Shakopee  Cement-Lime 
Manufacturing  Co..  $2.1.5.  St.  Paul  Builders'  JIaterial  Co.,  $2.15; 
(b)  Republic  Creosoting  Co..  $1.4S.  Kettle  River  Co..  $1.52 'i. 
Aver  &  Lord  Tie  Co..  $1..53V2,  f.o.b.  cars  St.  Paul;  (c)  Union 
Oil  Co.  of  California,  $17.50  tank  cars  and  $21.50  wood  barrels. 
Pierce  Oil  Corporation.  $17.90  per  ton,  John  Baker,  Jr.,  $18.70 
tank  cars,  $21.41  wood  barrels;  (d)  Purington  Paving  Brick 
Co.,  $1.06:  (e)  Gopher  Lime  and  Cement  Co.,  10c.  for  6-in. 
pipe  and  30c.  for  12-in.  pipt.  Capital  City  Lime  and  Cement 
Co.,,  10c.  for  6-in.  pipe  and  32c.  for  12-in.  pipe.  St.  Paul 
Builders'  Material  Co.,  10c.  for  6-in.  pipe  and  32c.  for  12-in. 
pipe;  (f)  St.  Paul  Builders'  Material  Co.,  $11,  Capital  City 
Lime  and  Cement  Co.,  $12.  O.  Claussen,  City  Engr.  Noted 
Mar.  16. 

Kan.,  Atchison — (Official) — Contract  for  paving  Main  St. 
from  2nd  to  4th  St.  with  brick  awarded  to  M.  O.  L.\ND,  St. 
Joseph,  Mo.,  at  $7,085;  9th  St.  from  Santa  Fe  to  Laramie  St. 
to  W.  F.  ADGELL,  Leavenworth,  at  $5,366.  F.  S.  Altman, 
City  Engr.     Noted  Sept.  23  and  Oct.  7. 

Kan.,  AtchiNon — Contract  for  paving  9th  St.  with  brick 
awarded  to  LAND  CONSTRUCTION  CO.,  St.  Joseph,  Mo.,  at 
$7,086.      F.   S.  Altman,  City  Engr. 

Kan.,  Topeka — Contract  for  paving  various  streets  of  city 
with  brick  awarded  to  ZEI(5LER  BROS.  CO.,  Junction  City,  at 
$106,295;  asphalt  to  SECURITY  PAVING  CO.,  Kansas  City, 
at  $138,254.  Work  will  include  from  90.000  to  100.000  sq.yd. 
A.   R.  Young.  City  Engr.     Noted  Feb.   10  and  Mar.   16. 

Neb.,  Hastings — (Official) — Contract  for  150.000  yd.  sheet 
asphalt  paving  and  90.000  ft.  curbing  and  guttering  awarded 
to  WATTS  C&  AMMERMAN,  Saline.-  W.  H.  Fuller,  City  Engr. 
Noted   Mar.    2. 


\eli.,  I.lneolii  -CoiitraclH  foi'  pnvlnn  awarded  uh  followH: 
ItMiKlolpb  SI.  from  29tli  lo  37lh  St.  to  ItoltlOUTS  CONSTRIIC- 
Tlii.N'  ('(I.,  at  $39,r.37;  Hill  St.  from  South  In  Marlon  SI.,  Plum 
SI  from  loth  to  nth  SI.  and  14lh  St.  from  I>  to  F  St.  In 
Itl'ItKK  K-  C<iCllltAN.  al  $5. 319.  $2,713  and  $2.7»n,  reHoi-etlvelv ; 
Park  Ave  from  24tli  lo  Sheridan  SI.  It)  OIl|';i-  CflNSTIttlt^- 
Tlo.N   C<l.,   al   $4,444.      A.    Dol.Hoii,   City    ICngr.      Noteil   Mai.    I«. 

S.  n.,  Slou«  l''nllM  (Olllclal)-  Contrail  for  madlng  ICaHt 
Sioux  I.'hIIh  U(I.  awarded  to  10.  G.  LIODYARD.  Sloiix  FallH.  H. 
M.    Iliiwe,   Counly   Audr.      Noted   Jan.  27  and    Feb.   24. 

S.  ».,  Sioux  I''«IIn  Wi-Htern  ConHtructlon  Co.,  Hloux  City, 
■subiMllled  loweHl  bid  for  paving  iibout  SO.OOO  aq.yd.  8.  I». 
Howe.  City    lOngr.     Nutid  Jan.   20  and   .Mar.   2. 

.'>li>iil.,  Anneondn — Contract  for  paving  In  Hickory  St.  Pav- 
ing niHlrlet  awarded  to  BETTS  &  BINGHAM.  W.  B.  Veatal. 
Jr.,   City    Kngr. 

Mo.,  Mlliin  Cllv  awarded  contract  for  paving  and  curb- 
ing   to   J.   J.    HOFFMAN.    Milan.      W.    11.    ChllderH,    City    Clk. 

'I'ex.,  lieininiont  Countv  awarded  contract  for  earth  grad- 
ing on   id.kI.s   ill   Precinct   No.    1    lo   R.  A.   ANDRIOWS,   Beaumont. 

Tex.,  IlouNtoii-  (Olllciiil)  —  Bills  were  received  Mar.  10  by 
city  for  p.iving  Main  St.  as  follows:  (1)  sheet  asphalt,  (2) 
asphaltic  coiiciele,  (3)  3'/4-ln.  wood  block,  (4)  vertical  fiber 
brick,  asphalt  llller.  (5)  uvalde  rock,  (6)  bltullthic,  (a)  10 
year  guarjintee,  (b)  ,5-year  guarantee,  Horton  &  Horton.  (3) 
(a),  $251,888,  (3)  (b),  $247,457,  (.5)  (a)  $188,588.  (5)  (b)  $184.- 
157;  Texn  liilulilhic  Co..  (6)  (b)  $201,483;  Lester  Lew,  (1) 
(.•1)  $141,697.  magnolia  tex.-ieo  asphalt.  (1)  (b)  $146,128,  trlnl- 
ilad  asphalt.  (I)  (a)  $148,027,  bermudez;  (2)  (a)  $136,633, 
magnolia  texaco  asjihaU.  (2)   (b)   $141,064,  trinldad  asphalt,   (2) 

(a)  $142,963,    bermudez:    (3)    (a)    $222,088;    (4)    (a)    $186,007,    (4) 

(b)  $180,943:  Eureka  Paving  Co.,  (1)  (a)  $161,876,  trinldad  or 
bermudez,  (1)  (b)  $1.58,711,  trinidad  or  berniudez,  fl)  (a)  $1.54.- 
280,  texaco  or  mexican  asphalt,  (1)  (b)  $151,115,  texaco  or 
mexican  asjihalt:  (2)  (a)  $161,876,  trinidad  or  bermudez  as- 
phalt, (2)  (b)  $158,711,  trinidad  or  bermudez  asphalt,  (2)  (a) 
$154,280,  texaco  or  mexican  asphalt,  (2)  (b)  $151,115,  texaco  or 
mexican  asphalt:  (3)  (a)  $226,442,  (3)  (b)  $223,277;  (4)  (a) 
$187,196,  (4)  (b)  $184,031.  E.  E.  Sands,  City  Engr.  Noted  Jan. 
13  and   Mar.   16. 

WaKh.,  Davenport — Contract  for  graveling  13  mi.  of  .Sun- 
set Highwav  awarded  to  SPOKANE  ASPHALT  AND  MA- 
CADAM PAVING  CO..  Spokane,  at  $30,200.  Noted  Jan.  6 
and    27. 

W  nsli.,  Kelso — Lowest  bid  received  by  County  Commission- 
ers for  2  roads  submitted  by  T.  H.  Cochran  &  Sons,  Portland, 
Ore.,   at    $9,300. 

>Vnsh.,  Montesaiio — (Official) — Contract  for  extending 
Riverdale  Rd.  awarded  to  N.  JOHNSON,  Hoquiam,  at  $24,331. 
George  D.  Robertson,  County  Engr.  Noted  ,Ian.  13  and 
Feb.   24. 

AV'aNli.,  Seattle — Burnett  Construction  Co.,  Seattle,  at  $80,- 
415,  submitted  lowest  bid  for  grading  Rainier  Ave.  A.  H. 
Dimock,  City   Engr. 

Ore..  Portland — Lowest  bid  received  by  city  for  bitulithic 
redress  pavement  on  Sandy  Blvd.  was  that  of  Oregon  Inde- 
pendent Paving  Co.,  at  $0.95  per  sq.yd.  Philip  Dater,  City 
Engr. 

Calif.,  San  Rafael — Contract  for  new  road  from  Willow- 
Camp  to  foot  of  Bolinas  grade  awarded  to  PETERSON  & 
GREIS,  San  Francisco,  at  $12,865. 

IIVDISTRI  VL  AVORKS 
Propo.sed  Work 

Maine,  Portland — Plans  being  prep.ired  by  Moulton  Engi- 
neering Co..  120  Exchange  .St..  tor  garage  on  Forest  Ave.  for 
Mank  Motor  Car  Co..   9  Forest  Ave.     Estimated  cost,  $70,000. 

Mass.,  Holyoke — Elmwood  Dyeing  and  Cleaning  Co.  plans 
3  laundry  buildings  on  Main  St.     William  B.  Reid,  Arch. 

i^lasN.,  Hudson — Wattaquottoc  Worsted  Co.  plans  1-story, 
75xlS0-ft.  addition  to  plant. 

Mass.,  Maiden — Plans  being  prepared  bv  Jlonks  &  Johnson, 
Arch..  78  Devonshire  St.,  Boston,  for  3-story.  40x2O0-ft.  factory 
on  Waite  St.  for  Ehrman  Manufacturing  Co.,  Boston. 

Mass..  Palmer — Boston  Duck  Co.,  Bondsville.  plans  5-story, 
130x400-ft.   mill  and  3-story,  68xl21-ft.  storehouse.     Estimated 

cost,    $350,000. 

Mass..  Springfield — Bids  will  soon  be  received  by  Jackson 
&  Solomonson.  Arch..  36  Bromfield  St..  Boston,  for  2-story, 
45x60-ft.  addition  to  laundry  of  Springfield  Apron,  Coat  and 
Towel  Supply  Co.,  Franklin  St.     Estimated  cost,  $20,000. 

Mass..  AVoroester — Plans  being  prepared  for  2-story,  14x54- 
ft.  addition  to  machine  shop  of  American  Steel  and  Wire  Co. 
Estimated    cost,    $20,000. 

R.  I.,  Hope — Contract  will  soon  be  awarded  for  factory 
for  Hope  Mill.  Estimated  cost.  $300,000.  C.  R.  Makepeace  & 
Co.,   Butler  Exchange,   Providence,  Engr.     Noted  Mar.  9. 

R.  I..  Pawtucket^Jenckes  Spinning  Co.  plans  2-story, 
68x80-ft.  addition  to  factory. 

Conn.,  New  Britain — (Official) — Rids  will  be  received  about 
Mav  10  for  6-storv.  45xll0-ft.  factorv  on  Main  St.  for  Beaton 
&  Cadwell  Manufacturing  Co.  Estimated  cost,  $25,000.  Noted 
Mar.   23. 

Conn.,  New  London — New  London  Ship  and  Engine  Co. 
plans  2-storv.  60xl55-ft.  pattern  and  storage  building.  Clair 
Donnelly,    Dudley    St.,    Arch. 

N.  Y..  Elmira — Plans  being  prepared  by  Pierce  &  Bickford, 
Arch.,  112  Lake  St.,  for  5-story,  50xl00-ft.  warehouse  for 
George    L.    Curtis.      Estimated    cost.    $25,000. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Plans  being 
prepared  bv  Shampan  &  Shampan,  (72  Broadway,  for  1-story, 
63xl30-ft.   garage  on   St.   Marks  Ave.      Estimated  cost,   $20,000. 

N.  Y..  New  York — (Borough  of  Brooklyn) — Plans  being 
prepared  bv  H.  Engle  for  10-story  factory  on  South  3d  St.  for 
American  Sugar  Refining  Co..  17  Wall  St.  (Borough  of  Man- 
hattan).     Estimated  dost.   $1,000,000.      Noted   Mar.   23. 
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>'.  v.,  \e»v  Vork — (BoioukU  of  IJrooklvn) — Plans  prepared 
by  John  H.  Holler,  Jr..  S2  Wall  St.  ( RorouKh  of  Manhattan), 
for  l-.stor>-  saiase  on  I'resident  Ave.  for  Arthur  Anderson,  924 
2d   St.      K.stiniated   cost,    .$10,000. 

.\.  Y.,  IVen-  York — (HorouKh  of  Brooklyn) — Bids  will  soon 
bo  received  by  William  HisKinson,  13  Park  Row,  for  4-story. 
40x95-ft.  addition  to  plant  of  Levine  Bros..  Inc.,  32  South  Sth 
St.      Estimated  cost.   $80,000. 

N.  Y..  New  York — (  Horoush  of  Brooklyn) — W.  H.  McMil- 
lan's Sons,  40  Penii  St.,  contemplates  4-storv,  50x60-ft.  factory 
at  Kent  Ave.  and   KiitledRe  St.     Estimated  cost,  $20,000. 

!V.  Y.,  !Vew  York  —  (BoiouKh  of  Brooklyn) — -Plans  bein^  pre- 
pared by  A.  C.  Kunzi,  Arch.,  Middle  VilhiKe,  I^onp;  Island,  for 
1-story.  76xl00-ft.  warehouse  for  Charles  I'fizer  &  Co..  11 
Bartlett  St.  -  Estimated  cost,  $10,000. 

N.  Y.,  New  Y'ork — ( Borou.u;h  of  Brooklyn) — Plans  beinff 
prepared  by  B.  F.  Hudson.  Arch.,  319  9th  St..  for  1-story. 
99x125  fr.  Karase  on  Park  PI.  for  Charles  Schirrmeister.  210 
Ocean    Ave.      Estimated   cost.    $1B,000. 

N.  Y.,  New  York — (BorouBh  of  Manhattan) — Plans  beinR- 
prepared  by  Tracy  <fc  Swartwout,  244  Sth  Ave.,  for  alterations 
to  fi-story  warehouse  at  138  Grand  St.  for  Vincent  Astor,  23 
West  26th  St. 

N.  \'.,  New  York — fBorough  of  Manhattan) — Plans  beinp: 
prepared  by  John  C.  Watson,  271  West  125th  St.,  for  4-story, 
25xlOO-ft.  bakery  at  104  Lawrence  St.  for  Philip  P.  Becker 
et  al..  57  Manhattan  St.     Estimated  cost,  $27,000. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Plans  being 
prepared  by  Lansing  C.  Holden,  103  Park  Ave.,  for  9-story, 
10Qxl25-ft,  factory  and  5-storv,  25xlOO-ft.  addition  to  factory 
at   431  Greenwich  St.   for  R.   K.   Dietz,   «0   Laight  St. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Plans  prepared 
by  John  B.  Snock  Son,  261  Broadway,  for  6-story,  44xl51-ft. 
warehouse  at  161  Maiden  Lane  for  Kennedy  Estate.  Estimated 
cost,  $50,000. 

N.  Y.,  New  York — (Borough  of  Queens) — Latham  Litho- 
graph and  Printing  Co.,  148  39th  St.  (Borough  of  Brooklyn), 
plans  1-  and  2-story  factory  on  Woodside  Ave.,  Long  Island 
City. 

N.  Y..  New  York — (Borough  of  Queens) — Plans  being  pre- 
pared by  Louis  Allmendinger,  926  Broadway  (Borough  of 
Brooklyn),  for  1-story,  160xl62-ft.  factory  at  Heywood  Ave. 
and  4th  St.  for  Meurer  Bros..  575  Flushing  Ave.  (Borough  of 
Brooklyn).      Estimated  cost.   $10,000.     Noted  Sept.   30. 

N.  Y'.,  New  York — (Borough  of  Queens) — Stewart-Warner 
Si)eedometer  Co.,  1828  Diversey  Parkway,  Chicago,  111.,  will 
build  plant  on  Jackson  Ave.,   Long  Island  City. 

N.  Y'.,  SyracHse — Plans  being  prepared  by  M.  E.  Granger, 
.\rch.,  for  enlarging  plant  of  U.  S.  Hoffman  Co.  on  Temple  St. 
Estimated    cost,    $100,000. 

N.  Y„  Syrnen.se — Plans  being  prepared  for  factory  for  Smith 
&  Caffrey.  Estimated  cost,  $25,000.  "W.  A.  Smith,  621  North 
Salina  St.,  in  charge. 

N.  J..  Hammoiiton — Figuerao  Cut  Glass  Co.  will  build 
7-story.  32xl40-ft.  factoiy  at  Hammonton. 

N.  J.,  Hoboken — Plans  being  prepared  by  P.  Meystre,  Arch.. 
84  W^ashington  St.,  for  ice-manufacturing  plant  at  13th  and 
Monroe  St.  for  Hudson  Consumers  Tee  Co.,  13th  St.  Estimated 
cost,  $250,000.     A.  J.  Volk,   13th  St.,   Pres,     Noted  Mar.   2. 

N.  J.,  Jersey  City — Mutual  Chemical  Co.  of  America  contem- 
plates factory  at  Jersey  City.  E.  H.  Simpson,  West  Side  Ave., 
Mgr. 

N.  J.,  liincoln  Park — Plans  being  prepared  by  L.  V.  Van 
Leuven,  Bayonne,  for  oil  refinery  at  Lincoln  Park  for  Vacuum 
Oil  Co.,  61  Broadway,  New  York,  N.  Y.  Estimated  cost. 
$2,000,000. 

N.  J.,  New  Brun.xwiok — Forty-Four  Cigar  Co.,  11th  and 
Wharton  St.,  Philadelphia,  Penn.,  contemplates  factory  at 
New   Brunswick.      Estimated   cost,    $25,000. 

N.  J.,  Paterson — Plans  being  prepared  by  .T.  De  Rose,  119 
Ellison  St..  for  2-story.  50x91-ft.  factory  at  59  Rye  St.  for  C. 
De  Grado. 

N.  J.,  Pater.soii — (Official) — Bids  will  be  received  until  9  a.m. 
Apr.  3,  bv  Lee  &  Hewitt.  Ardh.,  1123  Broadway,  New  York. 
N.  Y..  for  3-storv,  34xlS6-ft.  factory  on  Union  Ave.  for  Harris 
Bros.,  25  Manchester  Ave.  Estimated  cost,  $20,000.  Noted 
Mar.  23. 

N.  J.,  Perth  Anihoy — Bids  will  soon  be  received  bv  E.  Allen 
Wilson,  Arch.,  1208  Chestnut  St.,  Philadelphia,  Penn.,  for  4- 
story,  80xl00-ft.  factory  at  Perth  Amboy  for  Bayuk  Bros.  Co., 
3rd  and  Spruce  St.     Noted   Mar.   9. 

N.  J.,  Perth  .\mboy — Plans  prepared  by  Jemsen  &  Brooks, 
196  Smith  St..  for  1-story,  60x90-ft.  factory  at  Lehigh  and 
Prospect  Ave.  for  R.  S.  Realty  Co.,  121  Madison  Ave.  Esti- 
mated  cost,    $10,000. 

Penn.,  Coraopoli.s — Plans  prepared  by  E.  Cornelius,  Arch., 
House  Bldg.,  Pittsburgh,  for  2-story,  60xS0-ft.  and  40x60-ft. 
addition  to  factory  of  Consolidated  Lamp  and  Glass  Co.  Esti- 
mated  cost    $l."j,000.      Noted    Mar.    23. 

Penn.,  Hnrrl.sbiirK — Plans  being  prepared  for  2-story  rein- 
forced-concrete  salesroom  and  service  station  on  Mulberry  St. 
for  Hudson  Sales  Co.  Estimated  cost.  $15,000.  I,  W.  Dill,  Mgr. 
Robert   E.   Williams,   34   Soutli   Front  St.,   Steelton,  Arch. 

Penn.,  Harrl.xhurer — Bids  will  soon  be  received  for  5-story 
reinforced-concrete  laundry  for  AV.  E.  Ortle.  W.  W.  Johnson 
and   Thomas   L.   Kelkee,   Harrisburg,   Arch. 

Penn.,  Leiianon — Morris  &  Co..  209  South  La  Salle  St.,  plans 
3  warehouses  and  24  smokehouses  in  southern  section  of 
Lebanon. 

Penn.,  New  Castle — Pennsylvania  Engineering  Co.  plans 
100x1  SO-ft.   addition   to  foundry.     E.  W.   Beadel,  Gen.  Mgr. 

Penn.,  Northumberland — Keystone  Forge  Co.  plans  2-story 
addition   to   factory.      Estimated   cost,    $15,000. 

Penn.,  Phllnilelphla — Hardwick  &  Magee  Co..  7th  St.  and 
Lehigh  .\ve.,  plans  addition  to  plant.  Ballinger  &  Perrot,  17th 
and    .\rcli   St.,    .\rch. 


Penn..  I'bilnilelphla— Knickerbocker  Ice  Co.,  6th  and  Arch 
.St..  purchased  site  on  Duncannon  Ave.  and  plana  cold-storage 
and   ice-manufacturing   plant. 

Penn.,  Philadelphia — I'lans  being  prepared  by  Frank  E. 
Hahn,  Arch..  1112  Chestnut  St.,  for  Ave  2-story,  60x200-ft. 
manufacturing  buildings  for  Millin  Chemical   Co. 

Penn.,  I'hiiadeiphia — Bids  will  soon  be  received  for  4-story 
reinforced-concrete  factory  at  Broad  and  Brown  St.  for  George 
-Miller.     Frank  E.  Hahn,  1112  Chestnut  St.,  Philadelphia,  Arch. 

Penn.,  Philadelphia — (Manayunk) — Fred  Pearson  &  Co.. 
Inc.,  Leverington  and  Wilde  St.,  plans  factory.  W.  E.  S.  Dyer, 
Philadelphia.    Arch. 

Penn.,  Phoenivville — -Thomas  F.  liyrne  plans  3-story  addi- 
tion  to  plant  at   Phoenixville. 

Penn.,  PittHhurKh — Plans  being  prepared  by  Charles  J. 
Heiger.  Arch..  Germania  Bank  Bldg.,  for  3-story  addition  to 
plant  of  Bohemia  Brewing  Co. 

I'enn.,  PittHhurKh — Boyd,  Boyd  &  Boyd  Trunk  Co.,  34  Isa- 
bella .St.,  will  soon  award  contract  for  factor.v  and  warehouse. 

I'enn.,  l>ittNliurKh — Independent  Packing  Co.  plans  cold- 
storage  plant  on  Enterprise  St,     Estimated  cost.  $60,000. 

Penn.,  Tyrone — Plans  being  piepared  for  rebuilding  3-story, 
lOOxlOO-ft.   chemical   plant   for  Wilson   Chemical   Co. 

Penn.,  VVeHtfield — Bids  will  soon  be  received  for  1-story, 
50x200-ft.  and  ri0x50-ft.  welt  house  for  Eberly  Tannery.  Esti- 
mated   cost,    $30,000.      Noted    Dec.    23. 

Penn.,  WilkeM-Barre — I^ehigh  &  Wilkes-Barre  Coal  Co. 
plans  2-story  wheelwright  and  paint  shop.  2-story  electric, 
plumbing  and  harness  shop  and  1-story  car  and  carpenter 
shop. 

Md.,  Baltimore — F.  X.  Ganter  Co.,  Ostend,  Leadenhall  and 
West  St.,  will  rebuild  plant  recently  destroyed  by  Are  with 
loss     of     $200,000. 

Md..  Baltimore — Plans  being  prepared  for  addition  to  plant 
of  International  Wood  and  Paper  Products  Corporation,  112 
North   Galveston    Rd.      Estimated    cost,    $50,000.      Noted    Mar.    2. 

Va,  Appalaehia — M.  Ison  &  .Son  will  build  warehouse  and 
salesroom  on  Inman  Rd. 

Ya.,  Narrows — United  States  Leather  Co.  contemplates  plant 
at  Narrows.     Estimated   cost,    $250,000. 

Va.,  Norfolk — Norfolk  Southern  Railroad  Co.  plans  to  build 
shops  at  Carolina  Junction.  P.  L.  Nicholson,  Norfolk,  Ch. 
Engr. 

Va.,  Richmond — City  contemplates  municipal  storehouse. 
Estimated  cost.   $35,000.      Charles   K.   Boiling,  City   Engr. 

A'a.,  \VilIiam.sl>urK — Press  reports  state  E.  I.  du  Pont  de 
Nemours   &   Co.   contemplates   plant   at   Williamsburg. 

N.  v.,  Bitmore — Asheville  Mica  Co.  plans  4  factory  build- 
ings.    Estimated  cost,  $15,000. 

N.  ('.,  Burlington — Southern  Structural  Steel  Corporation 
will    build    plant.      Estimated    cost,    $50,000. 

S.  C,  Spartanburii; — .Spartanburg  Coca-Cola  Bottling  Co. 
will   build   2-story,    30x60-ft.    factory.      Estimated    cost,    $10,000. 

Ga..  Green.sl»oro — Penfield  Hosiery  Mill  will  rebuild  factory 
recently    destroyed    by    fire    with    loss    of    $20,000. 

Ga.,  Savannah — Contract  will  soon  be  awarded  for  ware- 
house for  cotton  interests  of  Savannah.  Estimated  cost, 
$500,000.     A.  G.   Sirrine.   Greenville.  S.   C.  Arch.     Noted  Mar.   9. 

Ga.,  Savannah — F.  B.  Merry  and  J.  D.  Ware  contemplate 
organizing  company  to  build  ijlant  for  manufacturing  pat- 
ented   lathe    machine.       Estimated     cost.     $10,000. 

Fla.,  Daytona — S.  B.  Green  plans  2-story,  44xll0-ft.  concrete 
garage.      Estimated   cost,    $20,000. 

Fla.,  Tampa — E.  O.  Painter  Fertilizer  Co.,  .Jacksonville, 
will    build    warehouse    at    Tami)a. 

Ala.,  Birmingham — .1.  T.  Doster  plans  cieamery.  Estimated 
cost,   $25,000. 

Miss.,  Meriden — Mobile  &  Ohio  R.R.  contemplates  improv- 
ing shops  and  enlarging  factory  to  provide  for  car  repairing. 
B.   A.   W^ood.   Mobile.   Ch.    Engr. 

La.,  New  Orleans — Busch  Box  (^o.  will  rel)uild  plant  le- 
cently  destroyed   by  Are   with  loss  of  $30,000. 

I..a.,  New  Orleans — Frieburg  Lumber  Co..  Cincinnati.  Ohio, 
plans    to    build    plant    at    New     Orleans. 

Tenn.,  Memphis — Isele  Realty  Co.  plans  4-story  mill  to  be 
occupied  by  International  Harvester  Co.  M.  J.  Gallagher, 
Arch. 


plans   10-story 


Tenn.  Memphis — National  W'aterjiroofing 
factory. 

Tenn.,  Nashville — International  H.-irvester  Co..  Chicago,  III., 
will  build  warehouse  at  Nashville. 

Ky.,  Cloverport — Louisville,  Henderson  &  St.  I-ouis  Ry.  will 
rebuild  roundhouse  recentl.v  destroyed  by  fire.  R.  N.  Hudson, 
Louisville,    Pres.   and   Gen.    Mgr. 

Ohio,  Akron — (Official) — Bids  will  soon  be  received  by  C.  D. 
Coolev  Co.,  Arch.,  Century  Bldg.,  Pittsburgh,  Penn.,  for  3-stor.v 
dairy  plant  for  Akron  Pure  Milk  Co.  Estimated  cost,  $75,000. 
Noted  Mar.   23. 

Ohio.  Akron — Preliminary  plans  being  prepared  for  addi- 
tion to  plant  of  Enterprise  Manufacturing  Co.  Estimated  cost, 
$25,000.     E.  A.  Pfluger,  Pres. 

Ohio,  Akron — Preliminary  plans  being  prepared  for  2- 
story,  75xll0-ft.  packing  plant  for  Zimmerly  Bros.  Esti- 
mated cost,  $25,000.  Jacob  Zimmerly,  215  South  Main  St.. 
Pres. 

Ohio,  CInelnnati — Plans  prepared  by  Harry  Hake,  Arch.,  for 
warehouse  at  529  Car  St.  for  Barrett  Manufacturing  Co.,  17 
Battery  PI.,  New  York,  N.  Y.  Estimated  cost,  $100,000.  Noted 
Mar.  23. 

Ohio,  Cineinnatl- — Gruen  Watch  Manufacturing  Co.  granted 
permit  for  2-story,  60xl60-ft.  factory  on  McMillan  St.  Esti- 
mated cost,  $30,000.  G.  C.  Burroughs,  1301  Union  Trust  Bldg., 
Cincinnati,  Arch.     Noted  Jan.  20. 
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Ohio,  rirvrlnnil^I'lfinH  hoInK  nrppari'il  by  (iciiixr  S.  KUKt 
Ai  t'o..  Anil.,  !<\2  I'l  nliiiy  lllilK..  for  fiiclory  on  llaivaiil  Ave. 
for  Clnvi-luiKl   \\  III'  Spi'iiiK  <'•>..   Iliiinlltiin  Avo.      ICHtlinat<-(l  cost, 

(iiiii.iitiii.     Ni.i.'d  Mill',  in. 

Ohio.  «lcvrloii«l— rHibolt  Hr.-wliiK:  Co.,  3707  Rant  2Bth  St., 
plaiiH  aililltliiii   li>  lolil-Htoruwre  plant.      Kstlmatoil  coMt,   110,000. 

Ohio,  «  IcvrliiiHl — Ni'wbiirnh  .M-  .South  .Shore  Ity.  plans 
iniii'liliii'  Hliop.  Imllir  hoiiHo  and  I'lrclilr  t  ra  iixrornior  Hiallun 
at  4I!Mi  i;.i>i  TlHi  .SI.  ICmiinntod  co.Ht.  $17,000.  II.  I>.  Sflioulcr. 
\Vi..sti.rn    K.  .-.i  V,-   lUdw;..  »'h.   Knur. 

Ohio,  Clrvfliinil — ruckaril — fli-vrland  .Motor  ("o.,  5200  Pros- 
pi'i-t   Av<-..   plaii.s  addition   to   plant.      l<:H(lniatcd   coHt.   IlllD.OOO. 

Ohio,  rirvrlntiil — lii-ptilillo  StriKliiral  Iron  WorkH  Co..  1270 
I0n.1t  r.:til  St  ,  iiImmh  to  cnliirut'  plant  on  Laki'Hido  Ave.  ICntl- 
injili-d    lonl.    $2.10.000. 

»»hlo,  Clrvrlnnd — I'lan.s  prepared  by  II.  K.  Shimmln.  Arch., 
xr.7  Ko.ie  lUdu.,  for  8-Btory  addition  to  plant  of  WIdlar  Co., 
740    Hollvar    ltd. 

Ohio,  i>iiytoii--Mlnml  Rrass  Foiindrv  Co.  plans  warehouse 
at   Haioii  and   McDonald   St.      KHllmnted  coat,   $10,000. 

Ohio,  l.ornlii — American  ShtpbulldInK  Co.  plans  foundry 
addition   to  plant. 

«>hlo.  I.oiiilonvlllr — Plans  belnp  prepared  for  factory  for 
Flexible  Side  Car  Co. 

Ohio.  :<lnrlon — Prospect  Manufacturing  Co.  plans  addition 
to  plant   at   .Marlon. 

Ind.,  IlriiKll — Rids  will  .«oon  be  received  by  .lohnHOn  & 
Miller,  Arch..  10.1  South  7th  St.,  Terre  Haute,  for  l-.sfory, 
.S0x2.10-ft.  factory  for  Wood  Turrett  Machine  Co.  David  Wood, 
MRr.     Noted  Nov.  11. 

Intl..  Ft.  Wnyno— Plans  beinp  prepared  for  three  2-  and  3- 
story.  6.1x1  fiO-ft.  factory  buildings  for  General  Electric  Co. 
Estimated  cost.  $200,000.  F.  S.  Hunting,  Gen.  Mgr.  Noted 
Mar.  9. 

IikI..  Terre  Hnute — Grasselli  Chemical  Co.,  The  Arcade, 
Cleveland.  Ohio,  purchased  site  at  Terre  Haute  and  plans  to 
build  plant.  Estimated  cost,  $1,000,000.  W.  T.  Cashman,  Asst. 
Secy. 

MIrb..  n«>troIt — Stewart-W.irner  Speedometer  Corporation, 
1S2S  Diversey  Parkway,  Chicago.  111.,  plans  factory  on  Wood- 
ward   Ave..    Detroit. 

Mich.,  Crnnd  Rapldx — Marquette  Lumber  Co.  plans  ,1.1x100- 
ft.  warehouse  at   Onkdale   St.   and   Kalamazoo  Ave.,   S.   E. 

MIoh,,  Rockford — Plans  prepared  for  49xl55-ft.  tannery  for 
Hirth-Krause   Co.      R.    Parks   &   Son.    Enprr. 

Mich.,  ^Vynndotte — Regent  Stove  Co.  plans  to  build  ware- 
house   on    Walnut   St. 

III.,  ChiciiKO — Plans  being  prepared  by  George  C.  Nim- 
nions.  Arch..  122  South  MichiMran  Ave.,  for  1-  and  2-story  fac- 
tory for  Pulton  Saw  Works,  .12nd  Ave.  and  22nd  St. 

III.,  ChleaKo — James  R.  McKav  plans  6-story  plant  to  be 
occupied  by   FuUer-Morrisson   Co.      Estimated  cost,   $200,000. 

111.,  Chloniro — Plans  being  prepared  by  Robert  C.  Berlin, 
Arch.,  19  South  La  Salle  St..  for  fi-storv,  7r)xl25-ft.  factory 
for    F.    .1.    Ratch.    123    South    Jefferson    St." 

III.,  Chicago — Plans  being  prepared  by  Albert  P.  Dippold, 
.Arch.,  1330  East  47th  St.,  for  2-story,  100x200-ft.  garage  for 
William    Rudd   &   Co. 

III.,  ChionKo — Wright  &  Street.  223  West  63d  St.,  Chicago, 
Til.,  will  build  an  addition  to  its  factory.  Estimated  cost, 
$10,000. 

III..  Quinoy — Plans  being  prepared  for  packing  plant  for 
Fair  Abattoir  Co.  Estimated  cost.  $50,000.  R.  J.  Connery,  20th 
St.   and  Broadway,    interested.      Noted   Mar.    23. 

\Vls.,    Grnnville — Bids  will    soon    be    received    for    1 -story. 

62x270-ft.    and    62xl00-ft.  factory    at    new    house    of    correction 

for    Milwaukee     County.  Estimated    cost,     $75,000.       Louis    G. 
Widule.  County  Clk. 

Wis.,  JefTerson — Pacific  Coast  Condensed  Milk  Co.  plans  ad- 
dition to  condensory  plant. 

"Wis..  Milwaukee — Plans  prepared  by  John  E.  Dirk,  Arch., 
1069  24th  St..  for  plant  for  Cream  City  Boiled  Ham  Co. 

Wis.,  Milwaukee — Plans  being  prepared  bv  Charles  L.  Les- 
ser. Arch..  599  71st  Ave.,  AA'est  Allis.  for  3-story.  34x65-ft. 
reinforced-concrete  refrigerator  plant  for  R.  Gumz  Packing 
Co.,  Muskego  Ave.  and  Canal  St.  Bids  will  be  received  about 
Apr.   5.      Estimated   cost,   $25,000. 

Wis.,  Poynette — Bids  will  soon  be  received  for  2-story, 
4Sx60-ft.  reinforced-concrete  garage  and  repair  shop  for 
Jamieson  Bros. 

Wis.,  Sheboyeran — Plans  being  prepared  by  Juul  &  Sixta, 
Arch.,  Dempsey  Blk.,  Sheboygan,  for  3-story,  60x60-ft.  ware- 
house and  tin  shop  for  Prange  Geussenheimer  Co.,  802  North 
8th   St. 

Wis.,  Superior — South  Superior  Creamery  Co.,  Superior, 
contemplates  enlarging  its  plant. 

AVIs.,  AVaupun — Bids  will  soon  be  received  by  J.  C.  Prosser, 
Ch.  Engr..  for  3-storv,  50xl20-ft.  factory  for  Paramount  Knit- 
ting Co.,  Chif'ago,  111.  Estimated  cost.  $40,000.  Lockwood, 
Green  &  Co.,  30  South  Dearborn  St.,  Chicago,  111.,  Arch.  Noted 
Feb.  17. 

Iowa.  Iowa  Palls — Plans  being  prepared  for  2-story,  66x70- 
ft.  garage  for  Gohring  Auto  Co.  Estimated  cost,  $12,000.  Wil- 
liam  L.   Pedicord,  Arch. 

Iowa,  Marshalltown — Press  reports  state  Joyce  Lumber  Co. 
will   rebuild    factory.      Estimated   cost,    $12,000. 

Iowa.  Waterloo — Bids  will  be  received  about  Apr.  1  for  1- 
storv.  80xlS0-ft.  garage  for  T.  J.  O'Connell.  Estimated  cost, 
$35,000.      J.    C.    Ralston,    Arch. 

Minn,.  Bralnerd — A.  J.  Bemis.  St.  Cloud.  Minn.,  contemplates 
constructing  factqry_at  Brainerd. 

Minn.,  Long  Prairie — City  contemplates  building  creamery. 
Estimated   cost.    $15,000. 


.Minn.,  New  I'lm — ("omfrey  Farmers'  Co-operative  ('reumory 
ABHoelalloii.    .New    Ulm,    i'onteni|ila tes    constructInK    creamery. 

MInu,,  SI.  I'niil — J.  A.  Lappan,  Winona,  plans  factory  at  St 
Paul.       Estiinaled    cost,    $2r>.OO0. 

Minn,,  Thief  HIvrr  Fnlls-  ('.  K.  KoHsinen  and  asHOClatCH 
plan   uar.iKi'   ..a   .Norlli    Main   St.      Estimated   cost,   $10,000. 

Kan.,  Ilutehlnson  Carey  Salt  Co.  plans  1-story,  160x200-ft 
packlni-'.    plant        i:.-<liiiialed    cost,    $30,000. 

linn..  Ilutehlnson  I'nion  Stock  Yards  Co.  contemplatcH 
grain  eievalor  with  c.'ipaclty  of  30,000  bu.  O.  R.  Slaven,  Pres 
and   (Jen.   Mur. 

Kan.,  OsnKo  I'lty — Plans  being  i)repared  for  garage  for 
lilooin   Hi'oM.      lOstlinated  cost,  $10,00il. 


Kan.,   .SnIInn — Plans    being    pii 
Brooks.      ICstlmated   cost,    $20,000. 


d    for    laundry    for   T.    II. 


Kan.,  WIehltn — Plans  being  prepared  by  C.  W.  Terry,  Arch., 
for  2-slory.  .10xl40-ft.  addition  to  factory  of  Daniel  Shoe  Co., 
415    South    St.       Estimated    <-o.st,    $15,000. 

linn.,  \\l<'hHa~-St!ind.u(l  Oil  Co.  contemplates  expenditure 
of    about    $12(l,r)00    for    40    distributing    stations. 

\«-li.,  KnInK — Plans  being  prepared  for  enlarging  elevator 
of  Karmers  Grain  Co.  Estimated  <iist.  $15,000.  It.  M.  Van  Ness 
Construction   Co.,    Keeline    Hldg.,   Omaha,    Engr. 

Nel>.,  Lincoln — Preliminary  plans  being  prepared  by  Fiske 
&  Meginnls.  Arch.,  510  Hankers'  Life  Bldg.,  for  2-8tory  ware- 
house for  Carter  Transfer  and  Storage  t^o.  Estimated  cost, 
$20,000. 

Neh.,  lilncoln — Preliminary  plans  being  prepared  by  J.  W. 
Salmon.  Arch.,  416  First  National  Bank  Bldg.,  for  2-8tory, 
60x1 50- ft.  warehouse  for  Standard  Oil  Co.,  1220  North  14th 
St.      Estimated  cost,  $30,000. 

IV.  II.,  ilyder — Farmers'  Co-operative  Creamery  Co.  contem- 
plates constructing  creamery. 

M€>.,  Kansas  City — Plans  pr<'pared  by  Root  &  Siemans,  Arch., 
1202  Scarritt  Bldg.,  for  6-story,  100xl30-ft.  warehouse  for  DufT 
<Sr  Repp  Furniture  Co.  Estimated  cost,  $100,000.  William  A. 
Repp.,   Pres.     Noted   Feb.   17. 

Mo.,  KIrksTllle — C.  F.  Sands  will  build  a  2-storv  garage. 
Estimated  cost,  $15,000.  W.  H.  Johns,  4029  Tracey,  Kansas 
City,   Mo.,   Ar<h. 

Mo.,  St.  .loseph — Press  reports  state  Wyeth  Hardware  and 
Manufacturing  Co.  contemplates  6-story  saddlery  plant  at  2d 
and   Faaron  St.      Estimated  cost,  $150,000. 

Mo..  St.  l/ouis — Plans  prepared  by  Klipstein  &  Rathmann, 
Arch,,  Chemical  Bldg.,  for  2-story  factory  for  American  Manu- 
facturing Co.,  220  North  4th  St.  Estimated  cost,  $25,000. 
Noted   Feb.   10, 

Mo.,  St.  Louis — Funck  Lumber  Co.,  5782  Natural  Bridge, 
granted   permit   for   1-story    factory.      Estimated    cost,    $14,500. 

Mo.,  SIkeston — Scott  County  Milling  Co.  plans  elevator. 

Ark.,  Newark — Newark  Canning  Co.  plans  to  build  plant 
at  Newark. 


Tex..    Denison — Hall-Morgan 
build   warehouse   at    Denison. 


Co.,    Kansas    City,    Mo.,    will 
Flint,    Mich., 


Tex.,    Ft.    Worth — Chevrolet    Motor    Car    Co, 
contemplates  assembling  plant  at   Ft.  Worth. 

Tex.,  Gainesville — Edgar  Van  Slyke  organizing  company  to 
build    factory    for   manufacture   of   blankets.      Estimated   cost, 

$10,000. 

Tex.,  Navasota — Navasota  Ice,  Light,  Power  and  Water  Co. 
contemplates    ice    and    cold-storage    plant.      Estimated    cost, 

$15,000. 

Tex.,  Taylor — Plans  being  prepared  by  Henry  Struve,  Arch., 
for  municipal  abattoir.  Estimated  cost,  $15,000.  Peter 
Schramm,   Chn.   Bd.   Comr.      Noted   Mar.    23. 

Okla.,  Blaokwell — American  Metal  Co.,  Bartlesville,  plans  6 
block  smelting  plant  at  Blackwell. 

Okla.  Muskogee — Missouri,  Kansas  &  Texas  Ry.  plans  shops 
at  Muskogee.  Estimated  cost,  $166,000.  L.  F.  Lonnbladh,  Dal- 
las,  Tex.,    Ch.   Engr. 

Okla.,  Oklahoma — Oklahoma  City  Ice  and  Cold  Storage  Co. 
plans  55xl40-ft.  plant.  Estimated  cost,  $20,000.  George  W. 
Brandon,   608  South  Broadway,   Pres.   and  Gen.   Mgr. 

Colo,,  Pueblo — Colorado  Motor  Car  Co.  granted  permit  for 
garage  at  9th  and  Main  St.     Estimated  cost,  $20,000. 

Colo.,  Rocky  Ford — American  Beet  Sugar  Co.,  Denver,  con- 
templates expenditure  of  $75,000  for  improving  its  plant  at 
Rocky   Ford. 

Wash.,  Millwood — Inland  Empire  Paper  Co.  plans  an  ex- 
penditure of  $250,000  for  additions  to  plant. 

Calif.,  Anaheim — Anaheim  Citrus  Fruit  Association  plans 
ice  plant.     Estimated  cost,  $40,000. 

Calif.,  Independence — Edgar  H.  Cline,  Arch.,  Brookman 
Bldg.,  Los  Angeles,  accepted  proposition  from  State  Depart- 
ment of  Engineering  to  superintend  construction  of  fish  hatch- 
ery  in   Owens   River  Valley.      Estimated   cost,    $30,000. 

Calif.,  Laguna  Beach — Plans  being  prepared  for  factory  on 
Boyle  Ave.  for  Cochise  Machine  Co.,  405  Aliso  St.,  Los  Angeles. 

Calif.,   Los   Angeles — Plans   being    prepared   by   P.    R.    Dorn, 

Arch.,    Marsh-Strong   Bldg.,    for    3-story,    76xl92-ft.   factory   at 
Pico  and  Los  Angeles  St.   for  M.   H.   Olmstead. 

Calif.,  Ipland — Plans  being  prepared  by  Homer  W.  Glidden, 
Arch.,  Wright  and  Callender  Bldg.,  Los  Angeles,  for  1-story, 
60xl00-ft.  factory  for  California  Fruit  Products  Co. 

Q,ue.,  Lorettevllle — Plans  being  prepared  by  J.  Boule  for 
sawmill.     Estimated  cost,  $15,000. 

Que.,  Sbawenegan  Fall.s — Canada  Carbide  Co.,  Ltd.,  plans 
addition   to  plant. 

Ont..  Brantford — American  Radiator  Co.,  Ltd..  South  Market 
St.,  plans  storage  building.     Estimated  cost,  $10,000. 
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Ont.,  Ilriintford — Plans  beinff  prepared  bv  L.  H.  Taylor,  13 
St.  Georpe  St..  for  garage  for  C.  J.  Mitchell,  53  DarliiiB  St. 
Estimatfd   cost,   $20,000. 

Out.,  Ilnmiltnn — Plans  being-  prepared  by  C.  T.  Main,  Arch., 
201  Devonshire  St.,  Roston,  Mass..  for  factory  for  Mercury 
Mills,  Ltd.,  80  Park  St.,  N.  Hamilton.  Estimated  cost,  $250,000. 
Noted  Oct.   2S. 

Ont.,  Ilnmilton — Stanley  Steel  Co.,  recently  incorporated, 
will  build  plant  at  Hamilton.  E.  A.  Moore,  New  Britain, 
Conn.,  Prcs. 

Out.,  Hiimilton — E.  T.  Wrisht  Co..  Cathcart  St.,  plans  to 
build  addition  to  plant. 

Ont.,  Harrow — W.  Clark  Canning  Co.,  Montreal,  Que.,  pur- 
chased site  at  Harrow  and  plans  are  being  prepared  for 
f.ictory.      Estimated   cost,    $25,000. 

Ont.,  LiindNny — Plans  being  prepared  for  addition  to  woolen 
mills  of  Home  Bros.     Estimated  cost,  $15,000.     A.  Home,  Mgr. 

Ont.,  LiiKlNay — P.  R.  Wilford  &  Co.,  Ltd.,  plans  addition  to 
factory  at   Lind.say. 

Out.,  London — Hids  will  soon  be  received  for  paving  plant. 
Estimated  cost.  $25,000.     A.   Rrazier,  City  Engr. 

Ont.,  Merrltton — Inteilake  Tissue  Mills  Co.  plans  addition 
to  factory.     Estimated  cost,   $50,000. 

Ont.,  Port  Arthur — Plans  being  prepared  by  C.  D.  Howe, 
Ch.  Engr.  Bd.  of  Grain  Comr.,  for  2.500,000  bu.  terminal  grain 
elevator  for  Saskatchewan  Co-operative  Elevator  Co.,  Regina, 
Sask.     Noted   Mar.   23. 

Ont.,  Renfrew — -Renfrew  Machinery  Co.  will  rebuild  plant 
recently  destroyed   by   fire   with   loss   of   $100,000. 

Ont.,  Sarnin — Imperial  Oil  Co.  plans  addition  to  plant  No.  2. 

Ont.,  Stratford — Plans  being  prepared  bv  J.  S.  Russell, 
Arch.,  21  Downie  St.,  for  addition  to  factory  of  McLagan  Fur- 
niture Manufacturing  Co.,  93  Trinity  St.  Estimated  cost, 
$30,000.      Noted   Mar.   2. 

Ont.,  Toronto — Board  of  Control  plans  addition  to  civic 
abbattoir.  Estimated  cost,  $14,000.  R.  S.  Harris,  Comr.  of 
Pub.   Wks. 

Ont.,  Toronto — Robertson  Bros.,  Ltd.,  plans  5-story  addition 
to  plant  at  103  Queen   St.,   E.   Estimated  cost,   $25,000. 

Ont.,  Toronto — A.  W.  Wolfe.  163  Adelaide  St..  W.,  will  build 
warehouse  at  Toronto.     E.stimated  cost,  $50,000. 

Ont.,  Toronto — York  Knitting  Mills  Co.,  993  Queen  St.,  M'., 
plans  factory.     Estimated  cost.   $40,000. 

Man.,  'Winnlpee — Galloway  Mail  Order  Co.,  dare  of  Stewart 
&  Walker,  Ltd.,   202  Sterling  Bank  Bldg.,  plans  warehouse. 

Bids  In   and   Contracts  Awarded 
Maiss..    Bo.ston — ■(.Jamaica    Plains) — Robert    T.    Fowler,    702 
Center  St.,  will   build   1-story,   65xl20-ft.  garage  by  day  labor. 
Estimated    cost,    $85,000. 

Mass.,  Boston — Contract  for  garage  for  Chauncey  Thomas 
awarded  to  C.  A.  DODGE  CO.,  Albany  and  Erie  St.,  Cambridge. 

Mass.,  Gardner — Nichols  &  Stone  Co.  awarded  contract  for 
2-story,   32xl50-ft.   factory  to  M.  J.  RYAN  &  SON. 

Mass.,  Holyoke — Contract  for  addition  to  plant  of  Nonotuck 
Paper  Co.   on   Mosher  St.   awarded   to   P.   J.   KENNEDY   &  CO. 

Mass.,  North  .\ndover — Stevens  Mill  awarded  contract  for 
4-story  picking  plant  and  storage  house  to  KELLEY  BROS., 
Haverhill.      Estimated   cost,    $100,000. 

Mass.,  Springfield — Piberloid  Co.,  Worcester  St.,  awarded 
contract  for  4-story,  37x62-ft.  factory  to  D.  W.  MELLEN,  293 
Bridge  St.      Estimated   cost,    $20,000. 

Mass.,  Sprin^ifield — William  J.  Hyland,  151  Dwight  St.. 
awarded  contract  for  1-storv,  6Sx203-ft.  factory  on  Liberty  St. 
to  ARTHUR  W.   FALVEY,   115   Linden  St.     Noted   Feb.   3. 

Conn.,  Bridgeport — Holmes  &  Edwards  Silver  Co.,  S74  Cres- 
cent St.,  awarded  contract  for  4-story  factory  to  LEW^IS  A. 
MILLER,   26  Church  St..   Meriden.     Estimated   cost,   $50,000. 

Conn.,  Bristol — C.  G.  Garrigus  Machine  Co.  awarded  con- 
tract for  2-storv,  80x96-ft.  addition  to  plant  on  Riverside  Ave. 
to  TORRINGTON  BUILDING  CO.,  Meriden.     Noted  Mar.  9. 

Conn,,  Hartford — Contract  for  warehouse  for  Peter  A. 
Frasse  &  Co.  awarded  to  JAMES  H.  GROZIER  CO.,  721  Main  St. 

Conn.,  Plantsville — Rowe  Calk  Co.  awarded  contract  for  1- 
story,  50x60-ft.  addition  to  forge  shop  to  LEWIS  A.  MILLER, 
26  Church  St.,  Meriden.     Estimated   cost,   $20,000. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — (Official) — Con- 
tract for  service  station  and  sales  building  at  Bedford  Ave. 
and  Sterling  PI.  for  Ford  Motor  Co.,  Detroit.  Mich.,  awarded 
fo  CARLETON  CO.,  INC.,  151  West  42nd  St.  (Borough  of 
Manhattan),      Estimated   cost,    $100,000.      Noted    Nov.    18. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official)  — 
Contract  for  2-story,  H6xl30-ft.  laundry  for  Kings  County 
Hospital  awarded  to  G.  L.  HILTL  CO.,  114  East  28th  St. 
(Borough  of  Manhattan),  at   $52,971.     Noted  Jan.   27. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Contract  for 
12-story  factory  and  salesroom  at  599  Broadway  for  F.  AYER, 
141  Milk  St.,  Boston.  Mass.,  awarded  to  J.  ODELL  WHITE- 
NACK.   231   West   ISth   St. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Contract  for 
fi-story,  50xl00-ft.  garage  at  156  East  57th  St.  for  Charles  C. 
Burns,  201  West  71st  St.,  awarded  to  THOMAS  J.  BRADY,  JR., 
CO.,   1170   Broadway.     Estimated   cost,   $20,000.      Noted  Jan.   13. 

N.  Y.,  New  York — (Borough  of  Queens) — Contract  for 
3-story  factory  for  Pathescope  Co.  of  America  at  Sherman  and 
Harris  Ave.  awarded  to  STANDARD  CONCRETE  STEEL  CO., 
42  West  62d  St.   (Borough  of  Manhattan). 

N.  Y.,  Niagara  Falls — Shredded  Wheat  Co.  awarded  contract 
for  grain  elevator  to  MCJNARCH  ENGINEERING  CO..  Buffalo. 

N.  J.,  Butlei^— Contract  awarded  to  J.  M.  HOFFMAN,  Main 
St.,  Mendham.  for  2-story  garage  for  Morris  and  Warren  Kin- 
ney.     Estimated   cost,   $40,000.      Noted   Jan.   27. 


X.  J..  Camden — Contract  for  6-stor.v  cabinet  factory  at 
Delaware  and  Market  St.  for  Victor  Talking  Machine  Co. 
awarded  to  IRWIN  &  LEIGMTON,  Philadelphia.  Noted 
Nov.    25. 

N.  J.,  Closter — Contract  for  1-story,  115xl42-ft,  factory 
awarded  to  TILDEN  CO.,  43d  St.  and  Madison  Ave.,  New  York, 
N.    Y.      Estimated   cost,    $25,000. 

N.  J.,  Kearney — (Arlington  post  office) — Contract  for  two 
1-story.  40xl00-ft.  storage  buildings  for  American  Can  Co., 
447  West  14th  St.,  New  York,  N.  Y.,  awarded  to  ENSTICB 
BROS.,   40   Clinton   St.      Estimated    cost,    $48,000. 

N.  J.,  Newark — Contract  for  1-  and  3-story,  60x60-ft.  and 
40x(;ii-lt.  ;i(lilition  to  plant  of  Seaton  Leather  Co.  at  Verona 
Ave.  and  Oration  St.  awarded  to  ESSEX  CONSTRUCTION  CO., 
87  Academy  St.      Estimated   cost,   $22,000. 

N.  J.,  I>erth  .\nil>oy — General  contract  for  1-story  addition 
to  tube  mill  for  .Standard  Underground  Cable  Works  awarded 
to  IRA  CROUSE,   495  State  St.      Estimated   cost,   $15,000. 

N.  J.,  West  New  York — Contract  for  2-story,  47x95-ft. 
garage  on  Hudson  Ave.  for  O.  &  S.  Siersema  awarded  to 
THOMAS  F.  AYLING,  205   16th  St.     Estimated  cost.  $12,000. 

I'enn.,  Conshohoeken — Contract  for  factory  for  Lee  Tire 
and  Rubber  Co.  awarded  to  J.  V.'.  FERGUSON,  Paterson,  N.  J. 
Noted   Mar.   23. 

I'enn.,  Krie — Contract  for  foundry  for  General  Electric  Co. 
awarded  to  McCLINTIC-MARSHALL  CO.,  13  Park  Row,  New 
York,  N.  Y. 

I'enn..  HarrishurK — Contract  awarded  to  W.  S.  MILLER  for 
4-story,  74xlll-ft.  waiehouse  foi  Montgomery  &  Co.,  10th  and 
Market  St.     Estimated  cost,  $30,000. 

Penn.,  Marcus  Hook — Contract  for  2-storv  factory  for  Ben- 
zol Products  Co.  awarded  to  F.  W.  VANLOON,  Denckle  Bldg., 
Philadelphia.     Estimated  cost,  $55,000. 

Penn.,  Philadelphia — Contract  for  1-story  blacksmith  shop 
and  warehouse  at  3d  St.  and  Glenwood  Ave.  for  Atlas  Ball  Co. 
awarded  to  WILLIAM  STEELE  &  SONS  CO.,  1600  Arch  St. 
Estimated  cost,  $12,000. 

Penn.,  Philadelphia — (Frankford) — ^(Offlclal) — Contract  for 
2-.story  laboratory  for  Barrett  Manufactuilng  Co.,  Margaret 
and  Bermuda  St.,  awarded  to  A.  RAYMOND  RAFF  CON- 
STRUCTION CO..   1635  Thompson   St.     Noted  Mar.   16. 

Penn.,  Philadelphia — Caledonian  Dye  AVorks  awarded  con- 
tract for  2-storv,  72x80-ft.  factory  at  Emerald  and  Westmore- 
land St.  to  .STEWART  BROS.,  Philadelphia.  Estimated  cost, 
$11,000. 

Penn.,  Philadelphia — Contract  for  1 -story.  110xl20-ft.  gar- 
age for  Louis  Felber,  4546  Wayne  Ave.,  awarded  to  HARRY 
E.   SWEGER,   4435   North   IJber  St. 

Penn.,  Philadelphia — (Official) — Hess-Bright  Manufacturing 
Co.,  Front  and  Erie  St.,  awarded  contract  for  1-story,  130x200- 
ft.  addition  to  plant  to  HARRISON  C.  REA  CO.,  1027  Wood  St., 
Philadelphia,  at  $50,000.     Noted  Mar.  9. 

Penn.,  Philadelphia — Kahn  &  Greenburg,  Morris  Bldg., 
awarded  contract  for  6-story,  65xl60-ft.  auto  service  station 
to  WARREN,  MOORE  CO.,  Commercial  Trust  Bldg. 

Penn.,  Philadelphia — Powelton  Storage  Co.  awarded  con- 
tract for  5-storv  warehouse  at  38th  and  Powelton  Ave.  to 
STAVY  REEVES  &  SONS,  2011  Market  St.     Noted  Jan.   27. 

Penn.,  Waynesboro — Union  Abattoir  Co.  awarded  contract 
for  refrigerating  plant  to  PRICK  CO.,  INC. 

Md.,  Baltimore — Contract  for  4-story,  34x50-ft.  warehouse 
at  lis  Paca  St.  for  I  Cordish  &  Bros.,  720  East  Baltimore 
St.,  awarded  to  MERIN  &  WISE,  139  North  Broadway. 

Md.,  Baltimore — Maryland  Ice  Cream  and  Fruit  Products 
Co.,  27-29  AVest  Pratt  St.,  awarded  contract  for  50x80-ft.  cold- 
storage  plant  at  224-226  York  St.  to  JAMES  A.  TARR  &  CO., 
Baltimore. 

Md.,  Baltimore — Contract  for  2-story,  70xll4-ft.  warehouse 
at  1119  Denver  St.  for  William  P.  Zeller  Co.  awarded  to  WEST 
CONSTRUCTION     CO.,     Knickerbocker     Bldg. 

D.  C,  AVashingrton — Contract  for  6-story.  lOOxlOO-ft.  addi- 
tion to  cold-storage  plant  of  Washington  Market  Co.  awarded 
to  GEORGE  E.  WYNE,  Munsey  Bldg.,  Washington.  Esti- 
mated cost,   $75,000, 

N.  C,  Gastonia — Contract  for  warehouse  for  Gray  Manu- 
facturing Co.  awarded  to  FISKE-CARTER  CONSTRUCTION 
CO.,   Worcester.   Mass. 

N.  C,  Goldsboro — Durham  Hosiery  Mills  Co.  awarded  con- 
tract for  3-story,  75xl50-ft.  factory  to  N.  UNDERWOOD,  Dur- 
ham.    Noted  Mar.  9. 

N.  C,  Salisbury— R.  L.  Mahaley  Livery,  Sale  and  Motor  Co., 
120  W^est  Ennis  St.,  awarded  contract  for  factory  to  C.  R. 
PROPST,    Salisbury.      Estimated    cost,    $20,000. 

Tenn.,  Chattanooga — Chattanooga  Steel  Co.  awarded  con- 
tract for  blooming  mill  to  NATIONAL  ROLL  AND  FOUNDRY 
CO.,  Pittsburgh,   Penn.     Noted  Mar.   16. 

Ohio,  CInelnnati — Cincinnati  Gear  Co.,  1825  Reading  Rd., 
awarded  contract  for  100xl60-ft.  addition  to  plant  to  H.  C. 
HAZEN   CONTRACTING  CO.,   2070   Reading  Rd. 

Ohio,  Cleveland — Contract  for  factory  at  East  38th  St.  and 
Lakeside  Ave.  for  Ajax  Manufacturing  Co.  awarded  to  CROW- 
ELL-LUNDOFF-LITTLE  CO.,  1951  East  57th  St.     Noted  JIar.  2. 

Ohio,  Cleveland — Foster  Bolt  and  Nut  Manufacturing  Co., 
Union  Ave.  and  East  72d  St.,  awarded  contract  for  27xi36-ft. 
factory  to  G.  B.  McMILLS  CO.,  1794  East  55th  St. 

Ohio,  Cleveland — Alexander  Bros.,  323  Williamson  Bldg., 
submitted  lowest  bid  for  2-story,  150xl60-ft.  addition  to  fac- 
tory of  G.  P.  Mitchell  Co.,  Cedar  Ave.  and  65th  St.  Estimated 
cost,    $20,000. 

Ohio,  Cleveland — Overland  Cleveland  Co.,  6604  Euclid  Ave., 
awarded  contract  for  4-story  garage,  service  and  sales  build- 
ing on  Euclid  Ave.  to  LEONARD  CONSTRUCTION  CO.,  332 
South  Michigan  St.,  Chicago,  111.  Estimated  cost,  $200,000, 
Noted  Nov.  25. 

Ohio,  CoInmbuM — Contract  for  3-storv  addition  to  factory  of 
Martin  &  Cooke,  85  North  High  St.  awarded  to  C.  G.  HEGEL- 
HEIMER.  261  South  High  St.     Estimated  cost,  $10,000. 
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Ohio,  MnKBllliin  I  lnwrnHtlnc  (iiirmi-nt  Co.  iiwiirdi'il  t'oiitriKt 
for  fiiilni  .  Ill  ;ils  UiHt  Mull)  SI.  Ill  A.  F.  VVKNDMNlJ  CO.. 
McClyiiiotiil.-i    I!I<Ik.       lONtliMiili-il    iMiHt.    IIO.OUO. 

Ohio,  Nornood  .Villi  .V  U'IImiik  Co.  awai'ili'il  ronlntrl  for  4- 
MI..IV.  Itiixlls-ri.  fiiilory  lo  KKUUd  CONCUIOTIO  CON.STKUC- 
•rioN  Ct>.  UUhmoiul  iiiul  H.inl.l  .St..  ClnclnnaU  lOmiinulrd 
1'o.Mt.    $!III.O(U). 

Iiul,,  'I'litloii  -J.  .1.  Mt'lhloHh  a  .Son.  1)100111  nmniifarturor, 
awanlixl  luntrarl  fur  :;-Mlorv  fai'lorv  to  \V.  It.  Slloill'.  IOmII- 
iiiul<'<l  ><>.it.  $111.11110.      l,oulH  HlrharilH,   .\.   Main  St.,   Arch. 

iMIoh.,  i'liillllnr  Contract  for  l-8tor.v,  fiOxl'.MI-fl.  naraKc  on 
Noith  Mll.hcll  St  for  (ii'orK-i>  V.  ai,.l  Claronco  K.  WIlllaniH 
awaiil.il    to    C.VI>II,L,AC    CAHIN'KT    A.ND    Ct).N,STltlICTI(  l.V    CO. 

>llfh..  nrtrolf-  Contract  for  masonry  for  r.-story,  !tlxL':;r>-ft. 
factoiv  for  .Xnicrlcaii  Aulo  TrlninilUK  ('o.,  Hcrlln  anil  ,Mi'l<lrurii 
St..  awarilcil  to  OTTO  MISCll,  Cliainlicr  of  Coniniercc  lililk'. 
i:sttnialcil   co.st.   $1(10.000.      .Noted   ,Mar.   j:t. 

>llfh..  Dftrolt  Contract  for  masonry  for  factory  at  2n(l 
and  .Vnislcidam  .\vr.  for  Chicago  Pneumatic  Tool  Co..  awarded 
to    (iKl>i;(!l';    A      VIVIKU'S    .SONS. 

Mich.,  ilollnnil  ( Ollhian— Coiit  ra<t  for  2-story,  5nxlO0-ft. 
factor\  lOi  r.rownwall  Kntiineerlny:  and  I'lilley  Co.  awardf<l 
to    II.    ST1:KNI!I:K«;.    Holland,    at    ?:;2,4S().      Noted    Mar.    2. 

III..  Chlenico — Illinois  Steel  Co.  awarded  contract  for  1-Btory 
iraraKe  to  .lACOM  KOU.VTZ,  L'0!>  .South  l,a  Salle  St.  Kstl- 
rnated    cost.     $ir,.0(10. 

III.,  Chlenico — Contract  for  steel  stack  for  IJnk  Kelt  Co.. 
:!!>tli  St  and  Stewart  Ave.,  awarded  to  LASKKH  TllON  WORKS, 
2S30    South    .Vshland    Ave. 

III,.  l<:iKin — Western  Thread  Co.  awarded  contr.ict  for  addi- 
tion to  factory  to  .S.  A.  S.MITH.  at  $12,000.  W.  K.  Swartwout. 
.M^r.      Noted   Mar.    16. 

Ill,,  .IprMpyvlllr — Contract  awarded  to  U.  K.  KASTHAM  & 
.Sf>.N.  .TersevviUe.  for  2-story  Raragre  for  William  Simmons. 
Kstimate.l    cost.    $i;t.Onn. 

III.,  Wlniiftkn — -William  Brandt  awarded  contract  for  2- 
storv.  .".nxi:i;i-ft.  uara^'e  to  .It)HNSO.N  &  JOHNSON,  Winnetka. 
lOstimated    cost.    $15,000. 

Win.,  Knu  <'lalrr — (Ollioial) — Contract  for  cold-storaKe 
plant  and  warehouse  for  H.  Cary  &  Son,  407  Galloway  St., 
awarded  to  HoKFF.NKH  &  BAITLETT,  Eau  Claire,  at  $54,250. 
Noted    Mar.    2. 

Win.,  Fond  till  l,ao — H.  P.  Wetter,  22  North  Park  Ave., 
awarded  contiait  for  reinforced-concrete  saraRe  and  machine 
shop  to  P.  A.  l.ITTLK  CO.,  55  South  Main  St.  Estimated  cost, 
Ji2.oiin, 

Wis..  Mllnnuker — CeorRC  P.  Plant  Millinpr  Co..  St.  Louis, 
Mo.,  awarded  contract  for  addition  to  plant  at  Milwjvukee  to 
ALLlS-CHAh.MKRS    MANUF.VCTURING    CO..    Milwaukee. 

AVIs.,  SteveiLs  I>olnt — .\utomatic  Cradle  Manufacturinn  Co. 
awarded  contract  to  FR.VN'K  SP.\I.,ENKA.  Stevens  Point,  for 
,1-story.    S3xloO-ft.    addition    to    factory.      Noted    Mar.    2. 

Xeli.,  Oiniiha — Drake  Williams  Mount  awarded  contract  for 
1 -story  boiler  factory  to  .J.  C.  M.\.RDIS  CO.,  750-2  Brandeis 
Theater  Hldu;..  Omaha,  Estimated  cost.  $12,000.  J.  Jefferv 
Davy.   540-44   P.randeis  Theater   l!lds.,  Arch. 

Mo.,  Knn.siiN  City — T,  C.  Harrington.  Secy.  Bd.  of  Park 
Comn..  awarded  contract  for  2-story.  lOOxlOO-ft.  storage  build- 
ing and  stable  awarded  to  L.  M.  ROWLAND,  1709  East  9th 
St.      Estimated   cost,   $16,000. 

Tcx„  Cor.Hicnna — Corsicana  Cotton  Mill  Co.  awarded  con- 
tract for  2-storv.  144xlT.')-ft.  addition  to  mill  and  1-story, 
62xS4-ft.  warehouse  to  O.  W.  BRILLHART,  Corsicana.  Esti- 
mated  cost,    between    $40,000    and    $45,000.      Noted    Jan.    13. 

Ont.,   Ft.   >Villlnin — Mutual    Elevator   Co.    awarded    contract 
for  first  unit  oC  plant  to  FK(tKLS  ENCINEERING  AND  CON- 
.STRUCTTON  CO.      Estimated  cost.   $300,000. 

Man.,  AViniiipeK — Contract  for  8-storv  warehouse  on 
Graham  St.  for  T.  Eaton  Co.,  Ltd.,  awarded  to  CARTER- 
HALLS- ALDIXGER  CO.  Estimated  cost.  $600,000.  Noted 
Mar,  2. 

PEDEK AI,    iiOVERlVMENT    AVOKK 

Proituseil    AVork 

N.  Y.,  Governors  Island — Coal.  Forage,  etc. — Bids  will  be 
received  by  Depot  Quartermaster,  Governors  Island,  until  11 
a.m.,  Apr.  19.  for  furnishing  coal,  forage  and  straw  and 
gasoline  (3  months  and  1  years  supply),  wood,  mineral  oil. 
beef  and  mutton  required  in  Eastern  Department  during 
year  commencing  July   1,    1916,    (See   adv.) 

Penn.,  PittshurKh — Lock  Gates — Bids  will  be  received  until 
noon,  Apr.  26.  at  U.  S.  Engineer  Office.  Pittsburgh,  for  fur- 
nishing and  erecting  steel  lock  gates  and  furnishing  valves 
and  lock  operating  machinery  for  inner  lock  at  Lock  No.  4, 
Monongahela   River. 

Va..  Xorfolk — Building — Bids  ■will  be  received  by  William 
H.  Smith.  Act.  Oh.  of  Bureau  of  Yards  and  Docks,  Navy  Dept., 
Washington.  D.  C,  until  11  a.m.,  Apr.  29,  for  building  at  Navy 
Yard,    Norfolk. 

AV.  Va..  MnrtinNlnirs' — Conduit  and  Wiring,  etc. — Bids  will 
Vie  received  by  James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury 
Dept.,  Washington,  D.  C.  until  3  p.m..  Apr.  20.  for  conduit 
and  wiring  system,  lighting  fixtures,  etc..  in  LT.  S.  post  office 
at  Martinsburg. 

N.   C,  AVilminKton — Riprap — Bids    will   be    received    at   V.    S. 
Engineer  Office.  W^ilmington.   until  noon,   Apr.   29.   for   furnish 
ing    and    delivering    about    14,300    tons    riprap    and    1.500    ton 
capstones. 


WiiHh..  Vlierdcfn— Post  Ofllcc — Date  of  recclvinK  bIdH  for 
II.  S  po.Mi  oillee  at  Aberdeen  extended  from  Mar.  22  to  Aor 
3.      Nc.l.cl    l.-el,.    17.  "^  • 

Orr..  MnrMhllrlil--ltulldinK — Itlds  will  be  rucelved  by  Pav- 
Miii.Hlii  lieiieial.  II.  S.  Navy.  Navy  Deiiartment.  WaHhlnKlo'n 
II  c.  for  followliiK;  work  at  Marshtleld  Naval  Radio  Station' 
.Siloihile  '.il.'to.  coal  Hhc'd  and  idl  houHe,  cottaKe,  power  hoUHe 
anil  (IwellhiK;  ,Scliedulo  9431,  2  wooden  225-fl.  tuworu  for  wlro- 
leHH  •  i|ulpnieiil. 

■  •iinnnin  .VllHcellanoous  SupiilieH — Bids  will  be  received  by 
MaJ.  10.  I  Hi  own.  Gen.  I'ur.  Olllcer.  Panama  Canal,  WaHhlnn'- 
ton,  I).  C.,  until  10:30  a.m..  Apr.  13,  for  furnishing  mlscol- 
laiieouH  HupplleH.  / 

lintvnll.  Ilonolulir -DreilKiuK  —  Bids  will  bo  received  until 
II  aril..  Apr.  27,  by  MaJ.  R.  R.  Raymond,  Eiigr.  Corps,  Hono- 
lulu, lot  .iboul  311.000  cu.yd.  dredging  In  Honolulu  Harbor  on 
Mouth    shore    of    island    of    0;ihu. 

IIIdH   In   nnil   ConfrnelH    .twnrdeil 

Conn.,  IVi'W  llnvrn — Post  Ollice — Lowest  bids  received  Mar. 
21  for  (a)  Interior  finish,  (b)  mechanical  oiiulpment.  for 
U.  S.  post  ollice.  New  Haven,  were  as  follows;  (a)  John  H. 
Parker  Co.,  New  York,  N.  Y..  $365, 9S5.  E.  T.  Abbott  Construc- 
tion Co.,  New  York.  N.  Y.,  $369,500,  P.  F.  Kenny  Co.,  New 
York,  N.  Y.,  $375,000;  (b)  S.  Faith  &  C:o.,  Philadelphia.  Penn.. 
$K4,903;  Otto  W.  LIndaberg,  South  River.  N.  J.,  $87,840.  I'.  F 
Kenny    Co.,    New    York,    N.    Y.,    $X9,S90. 

!V.  v.,  K«.  'IVrry — Building — Bids  were  received  Mar.  18,  lor 
constructing  double  set  of  officer's  quarters  at  Ft.  Terry  as 
follows:  I).  W.  Sulllvjin,  138  Rank  St.,  New  London,  Conn., 
$15,559:  Hidden  &  Enler,  425  Law  Bldg.,  Baltimore.  Md.,  |17,- 
980:  Casey  Bros.  lOngineering  Co.,  Inc.,  280  Broadway,  New 
York,    $25,512.      Noted    Feb.    24. 

N.  Y..  1V«'W  York — Dredging-  Lowest  bids  received  at  U.  S. 
Engineer  Office  Mar.  7,  for  dredging  and  remov.il  of  rock  and 
boulders  In  Staten  Island  .Sound  were  as  follows:  Eugene  Bry- 
mann,  Boston,  Mass.,  at  49  %c.  per  cu.vd.,  Standard  American 
Dredging  Co.,  Oakland  Calif.,  at  $1.08  per  cu.yd... Atlantic,  Gulf 
and  Pacific  Co.,  Park  Row  Bldg.,  New  York,  at  $1.24  per  cu.yd. 
Noted   Feb.   17. 

IV.  v.,  \ew  York — Dredging — P.ids  were  received  at  U.  S. 
Engineer  Office  Feb.  29  for  dredging  in  Newark  Bav  and  Pas- 
saic River.  N.  J.,  (a)  price  per  cu.yd.  scow  measurement,  (b) 
price  per  cu.yd.  place  measurement,  as  follows:  Bowers 
Southern  Dredging  Co.,  Galveston.  Tex.,  fa)  14  4c.,  (b)  16.7c.: 
L.  T.  Gaylord,  Park  Row  Bldg.,  N.  Y.,  (a)  13.3c.  Noted  Feb. 
3  and   10. 

Penn..  South  Bethlehem — Post  Office — Contract  for  U.  S. 
post  office  at  South  Bethlehem  awarded  to  THOMAS  W. 
CISSEL.  Wooster,  Ohio,  at  $71,500.     Noted   Feb.   3  and  Mar.  16. 

\a..  Norton — Post  Office — Contract  for  TT.  S.  post  office  at 
Norton  awarded  to  WE.STCHESTER  ENGINEERING  CO., 
White   Plains.   N.   Y.,   at  $56,897. 

III.,  TnylorvlIIe — Post  Office — Lowest  bids  received.  Mar. 
24.  for  IT.  S.  post  office  at  Taylorville  (a)  limestone,  (b) 
sandstone,  were  as  follows:  Original  Cabinet  Co.,  Evanston, 
(a)  $46,100,  (b)  $47,000:  Balkin  Construction  Co.,  Chicago,  (a) 
$46,370:  W.  D.  Lovell,  Minneapolis,  Minn.,  (a)  $46,157.  Noted 
Feb.   17. 

AVi.s„  Eau  Claire — Repairing  Driveway — Bids  were  received 
for  repairing  driveway  at  XJ.  S.  post  office  as  follows:  Eau 
Claire  Concrete  Co..  Eau  Claire,  $5,200:  D.  Don  Stewart,  Janes- 
ville,   $5,250:  Robert  Lee  Bickman,   Eau  Claire,   $6,633. 

AVis.,  Milwaukee  —  Breakw.ater  —  Contract  for  reinforced- 
concrete  caisson  breakwater  and  removing  old  timber  crib  pier 
at  Racine  Harbor  awarded  to  GREILTNG  BROS.,  Green  Bay, 
at    $47,759.      Noted    Feb.    17    and    Mar.    16. 

AVyo.,  Ft.  I.iarnniip- — Earth  Work — Bids  were  received  Mar. 
10  for  earthwork  on  about  5%  mi.  of  main  canal.  Ft.  Laramie 
T^nit.  North  Platte  Project,  (a)  Schedule  1.  (b)  Schedule  2,  (c) 
Schedule  3,  (d)  Schedule  4.  as  follows:  (a)  MacArthur  Bros., 
Chicago.  III.,  $33,460.  Winston  Bros.  Co.,  Minneapolis,  Minn.. 
$36,630.  W.  J.  Hov  Co..  St.  Paul,  Minn.,  $46,475:  (b)  MacArthur 
Bros..  $43,465:  Winston  Bros.  Co.,  $32,750,  W.  J.  Hoy  Co., 
$38,910:  (c)  MacArthur  Bros..  $53,420.  Winston  Bros.  Co..  $59,- 
170.  W.  J.  Hov  Co..  $77,015:  (d)  Winston  Bro.s.  Co..  $33,400. 
MacArthur  Bros.  Co.,  $34,260,  W.  J.  Hov  Co.,  $36,160.  Noted 
Feb.    17. 

Mont.,  Harlem — Building  —  Lowest  bids  received  by  Cato 
Sells.  Comr.  Indian  Affairs,  Washington,  D.  C,  Mar.  22,  for  (a) 
heating  plant  and  laundry,  (b)  sewer  system,  (c)  brick  quart- 
ers, at  Ft.  Belknap  .School,  were  as  follows:  W.  D.  Lovell. 
Minneapolis.  Minn.,  fa)  $18,840.  (b)  $3,171.  (c)  $10.1.";0;  Horton 
&  .Smith,  Des  Moines,  Iowa,  (a)  $21,699.  (b)  $3,271,  (c)  $11,- 
483. 

Alont.,  Alalta — Earth  Work — Bids  were  received  Mar.  15  for 
earth  work  and  structures,  Bowdoin  Canal,  Milk  River  Project, 
Schedule  1.  from  L.  W.  Dotson.  Glasgow,  at  $9,105,  and  James 
O'Connor,  Malta,  at  $9,452.  No  bids  were  received  under 
Schedule  2.     Noted  Feb.   24. 

AVash.,  Seattle — Dredging — Contract  for  dredging  and  re- 
moval of  dams  in  Lake  Washington  Ship  Canal  awarded  to 
STANDARD  AMERICAN  DREDGING  CO.,  Oakland,  Calif.,  at 
$86,650.      Noted    Mar.    9. 

Calif..  Alare  Island — Locomotive  Cranes — Contract  for  two 
15-ton  locomotive  cranes  for  Mare  Island  Navv  Yard  awarded 
to  BROWNING  ENGINEERING  CO.,  Cleveland,  Ohio,  at  $7,203 
and  $8,874.  respectivelv:  one  20-ton  crane  to  INDUSTRIAL 
WORK.S.    Bay   City,   Mich.,   at   $10,600.      Noted   Mar.    16. 

.'Vlaska — Bridge — Contract  for  300-ft.  span  steel  highway 
bridge  awarded  to  PENN  BRIDGE  CO..  Beaver  Falls.  Penn. 
Noted  Jan.  20. 

CANALS,  DITCHES  AND  IRRIGATION 
Proposed    Work 

Fla..  .laeksonville — Drainage — Duval  County  Circuit  Court 
created  drainage  district  of  70  000  acres  and  will  construct 
number  of  ditches.  William  Nussbaum  and  A.  T.  Williams, 
Trus. 

Fla..  Palatka — (Official) — Drainage — Bids  will  be  received 
bv  Board  of  Drainage  Commissioners  of  Bostwick  Drainage 
District.  Putnam  County,  until  Apr.  10,  for  purchase  of  $25,000 
bonds  for  drainage  work. 
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MiNN..  LnuiMville — DrainaBe — Surveys  made  for  Town  Creek 
Drainage  District  in  Winston   County.     A.   HeddinK.  Engr. 

MiNM.,  Seniitohia — Drainage — Tate  Countv  Commissioners 
contemplate  organizing  drainage  district  to  drain  Hickahola 
liottom,    10,000   to    20,000   acres.      J.    A.    Wooten.    Clk. 

La.,  Crowley — (Ollicial) — Drainage — F'reliminary  surveys 
being  made  for  drainage  .'system  to  reclaim  30,000  acres  of 
agricultural  lands  in  Acadia  I'arish,  known  as  4th  Ward 
Drainage  District  No.  1,  to  l>e  drained  by  gravity  method 
with  about  22  mi.  of  open  ditches.  Estimated  cost.  $100,000. 
Merrill    Bernard,    Engr.-in-Charge.      Noted    Mar.    16. 

I. a.,  IVew  OrleniiN — Canal — Sewerage  and  Water  Board  peti- 
tioned by  property  owners  of  Algiers  for  canal  through  central 
part  of  Hero  Drainage  District  leading  to  Algiers  outfall 
Canal.      Estimated   cost,   $12,000. 

I.,a.,  Shreveport — Reclamation — Caddo  Levee  Board  plans  to 
reclaim  about  20.000  acres  of  swamp  lands  north  of  Shreve- 
port.     Estimated   cost,    $140,000. 

Ohio,  Mary.sville — Ditch — Countv  Commissioners  contem- 
plate  Moore    Ditch   in   Claiborne. 

Ohio.  Tiffin — Ditch — Surveys  being  made  for  C.  Brenninger 
Ditch,  21/2  mi.  and  LaPayette  &  Braton  Joint  County  Ditch, 
4 '2    mi. 

Ohio,  Toledo — Creek  Improvements — Lucas  County  Com- 
missioners plan  to  deepen,  widen  and  straighten  Crane  and 
Cedar  Creeks. 

Ind.,  Clay  City — (Official) — Drainage — Bids  will  be  received 
by  Guirl  Drainage  District  until  Apr.  5  for  constructing  num- 
ber of  ditches.  Frank  Kattman,  City  Hall,  T(-rre  Haute,  Engr. 
Noted   Feb.   17. 

Ind.,  Muneie — Ditch — John  W.  Tuttle  and  Robert  M.  Snod- 
grass,  Muncie,  petitioned  Circuit  Court  to  construct  ditch  in 
Mt.  I'leasant  Township. 

Ind.,  VVinamae — Ditch — Bids  will  be  received  until  Apr.  8 
by    C.    E.    Paul.    Const.    Comr.,    for    F.    Shine    Ditch. 

Wis.,  Pen.saukee — Ditch — Preliminary  surveys  being  made 
for  8  mi.  open  ditch.  Stellar  Engineering  Co.,  73  Loan  and 
Trust   Bldg.,   Milwaukee,   Engr. 

lona.  Ft.  Dodi;e — Drainage — Bids  will  soon  be  received 
for  Joint  Drains  Nos.  10.5  and  212.  S.  J.  Melson,  Jefferson, 
Engr.     Noted  Mar.   2. 

Minn.,  Carlton — Ditch — District  Court  ordered  construction 
of  Judicial  Ditch  No.  2.  Estimated  cost,  $54,000.  O.  L.  Dent, 
Bemidji,    Referee. 

Kan.,  AViohita — Drainage — Salem  Township  contemplates 
organization  of  Drainage  District  No.  3  to  reclaim  land  along 
Cowskin  Creek. 

Ark.,    Washington — Drainage — Ozan    Drainage    District    No. 

2  will  be  organized  to  drain  basin  of  South  Ozan  Creek,  Hemp- 
stead  County. 

Tex.,  Dalla.s — Reclam.ition — Promoters  of  reclamation  pro- 
jects recommended  to  A.  A.  Stiles,  State  Reclamation  Engr.. 
reclamation  of  fertile  lands  in  rivers  and  streams  of  varying 
size  situated  largely  in  Wise,  Ellis,  Red  River,  Dallas,  Delta, 
Lamar,  Titus,   Navarro  and  Limestone   Counties. 

Tex.,  Ft.  Stockton — Irrigation — Leon  Irrigation  Co.  will 
install  irrigation   [jumping  plant  to  irrigate  about  3.000  acres. 

Tex.,  McAllen — Irrigation — J.  J.  Hackney  plans  irrigation 
pumping   plant    near   McAllen. 

Tex.,  Menard — Irrigation — W.  A.  Haught  plans  irrigation 
pumping  plant   on   San   Saba   River  to   irrigate   100  acres. 

Tex.,  Port  .\rthur — (Official) — Drainage — Bids  will  be  re- 
ceived until  Apr.  12  foi-  200,000  cu.yd.  of  levees,  about  1.50,000 
cu.yd.  of  canal  and  ditch  excavation,  about  1.50,000  ft.  of  board 
measure  of  creosoted  pine  culverts  and  bridges.  J.  F.  Cole- 
man, 920  Hibernia  Bldg.,  New  Orleans,  La.,  Consult.  Engr. 
Noted   Feb.    10. 

Idaho.  Sandpoint  —  Drainage  —  Citizens  petitioned  County 
Commissioners  for  drainage  work  to  reclaim  about  1,400  acres. 

1'tah,  OKdeu — Irrigation — Utah -Idaho  Sugar  Co.  plans  to 
extend  irrigation  ditches  into  Blue  Creek  District,  Boxelder 
County,    to    irrigate    several    thousand   acres. 

Ilids   In  and   Contracts  Awarded 

<ia„  Savannah — Drainage — Bids  received  for  drainage  sys- 
tem as  follows:  Division  A.  Obenshain  Bros.,  Center  Moriches. 
N.  Y.,  $121,124;  Sullivan,  Long,  Hagerty,  Dysard  Co.,  Bessemer, 
Ala.,  $125.fi21;  Gadsden  Contracting  Co.  and  (5uild  &  Co.,  Savan- 
nah, $127,954;  Division  B,  Gadsden  Contracting  Co.  and  Guild 
&  Co.,  $132, 2K9.  A.  .J.  Twigg  &  Sons.  Augusta.  $150,490; 
Sullivan,  Long,  Hagerty,  Dysard  Co.,  $150,595.     Noted  Feb.   10. 

Tenn.,  BrownHville — -Drainage — First  Forked  Deer  Drain- 
age District  of  Havwood  and  Crockett  (^ounties  awarded  con- 
tract for  12  mi.  drainage  ditches  to  NORTHERN  CONSTRUC- 
TION CO..   Elkhart.   Ind.      Noted   Feb.    17. 

Ohio,  Cleveland — Dredging — Contract  for  dredging  Cuya- 
hoga River  awaided  to  GREAT  L.VKES  DRED(JE  AND  DOCK 
CO.,  1630  Williamson  Bldg..  Cleveland.  Estimated  cost,  $40,000. 
Noted    under    "Miscellaneous"    Alar.     9. 

Iowa,  .VlKona — Drainage — Commissioners  of  Kossuth  County 
awarded  contract  for  drainage  work  in  Drainage  District  No, 
125    to   R.   L.   COX,    Webster   City,   at    $14,545. 

Minn.,  Bemidji — Ditches — Contract  for  150  mi.  of  drainage 
ditches  in  Baltrami  Countv,  Judicial  Ditch  No.  30  awarded  to 
GENERAL  CONSTRITCTION  CO.,  304  Alworth  Bldg.,  Duluth. 
Estimated   cost,    $231,000.      Noted    Sept.    30. 

Mo.,  Doniphan — Ditches — Contiacts  for  Drainage  Ditch  No. 

3  awarded  as  follows:  Main  ditch,  337,000  cu.yd.  excavation 
to  WILLIS  &  REED,  Essex,  at  $0.0584;  laterals,  62,184  cu.yd. 
to  STANLEY  DEES.  Hamill,  $0,077;  4  steel  bridges  to  VIN- 
CENNES   BRIDGE  CO.,   Vincennes,   $3,245.      Noted   Feb.   24. 

Calif.,  I.0.S  Angeles — Dredging — Bids  received  bv  Board  of 
Harbor  Commissioners  for  dredging  and  filling  Smiths  Island, 
Los  Angeles  Harbor,   250.000  cu.yd.   material   to  be  dredged   as 


follrjws:  S.  G.  Ilindes,  463  Pacific  Electric  Bldg.,  Los  Angel. -s, 
$0..S4  per  cu.yd.;  Standard  American  Dredging  Co..  325  Cen- 
tral Bldg.,  $0.86;  Los  Angeles  Dredging  Co.,  Long  Beach,  $0.99. 
Noted   .Mar.   2. 

MISCKI/LAMOOrS 
PropoMed    Work 

MaNH..  Beverly — Bathhouse — Plans  being  prepared  by 
Geoige  P.  Carver,  Arch..  53  State  St.,  Boston,  for  1-story, 
fi5x200-ft.  municipal  bathhouse  at  Dane  St.  Beach.  Estimated 
cost.    $25,000.       Noted    Mar.    2. 

MaNH..  HoMton — (Official) — Tunnel — Bids  will  be  received 
until  noon,  Apr.  11,  by  B.  Leighton  Beal,  Secy.  Boston  Transit 
Coiiin.,  for  Section  J,  Dorchester  Tunnel,  in  and  near  Dorches- 
ter Ave.  and  Boston  St.  from  about  .SO  ft.  north  of  Dexter  St. 
to  about   30   ft.  south  of  Ralston   St.,   South    Boston.      (See   adv.) 

IV.  Y.,  Beaeon — Elimination  of  Tunnel — .Surveys  being  made 
for  elimination  of  Storm  King  Mountain  Tunnel.  4  mi.  south 
of  Beacon  on  Hudson  Division.  G.  W.  Kittredge,  Grand  Central 
Terminal.    New    York,    Ch.    Engr. 

IV.  v.,  New  Itofhelle — Skating  Rink — Plans  being  prepared 
by  McKim,  Mead  &  White,  Arch.,  101  Park  Ave.,  New  York, 
for  indoor  skating  rink  for  Wykagyl  Golf  Club.  Estimated 
cost,   $35,000. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Mausoleum — 
Plans  being  prepared  by  Thomas  Nash.  52  Vanderbilt  Ave., 
for  mausoleum  at  Cathedral  Heights  in  connection  with  Cathe- 
dral of  .St.  John  the  Devine,  Amsterdam  Ave.  and  114th  St. 
Estimated    cost,    $25,000. 

N.  Y.,  Troy — Harbor  Improvements  —  City  contemplates 
harbor  development  along  river  front,  consisting  of  bulkheads, 
docks,  warehouses,  landings,  etc.  Estimated  cost,  $500,000. 
C.    F.    Burns,    Mayor. 

!V.  .1.,  Jersey  City — Freight  Terminal — Lehigh  Valley  Har- 
bor Terminal  (^o.  plans  largest  freight  treminal  in  world,  in- 
cluding 4  steamship  i)icrs  2,000  ft.  long  along  shore  of  New 
York  Bay  from  Linilen  Ave.  to  C;iven  Point.  Estimated  cost, 
between  $6,000,000  and  $10,000,000.  Peter  Bentley,  75  Mont- 
gomery St.,  Jersey  City,  Counsel. 

N.  J.,  Jersey  City — Pier  and  Pier  Shed — Plans  being  pre- 
pared by  Purdy  &  Henderson,  Engr.,  17th  St.  and  4th  Ave., 
New  York,  N.  Y.,  for  248  ft.  pier  and  pier  shed  at  foot  of  West- 
side   Ave.    for   J.    P.    Ryerson.      Estimated    cost,    $40,000. 

N.  .1.,  Rutherford — Elimination  of  Grade  Crossing — Erie. 
Railroad  plans  to  improve  grade  crossing  at  Van  Winkle  St. 
Estimated  cost.  $50,000.  R.  S.  Parsons,  50  Church  St.,  New- 
York,  N.   Y.,  Ch.   Engr. 

Penn.,  Bnola — Turn-Table — Pennsylvania  R.R.,  Philadel- 
phia Division,  plans  electric  driven  turn-table.  W.  B.  Mc- 
Caleb,  Harrisburg,  .Supt,  Philadelphia  Div. 

Penn.,  HarrisburK — Turn-Tables — Pennsylvania  R.R.,  Phila- 
'lel))hia  Division,  plans  2  electric  driven  turn-tables.  \V.  B. 
McCaleb.    Harrisburg,    Supt.    I'hiladelphia    Div. 

Ya.,  Richmond — Comfort  .Station — City  contemplates  com- 
fort station  at  7th  and  Broad  St.  Estimated  cost,  $15,000. 
Charles    E.   Boiling,    CLty   Engr. 

W.  Va.,  ParkersburK — Swimming  Pool — Country  Club  plans 
25x60-ft.    swimming    pool. 

(Ja.,  Columbus — Levee — Plans  being  prepared  by  Hall  Bros., 
Atlanta,  for  levee  system  for  plantation  owned"  by  Michael 
Hoke  and  Charles  Black,  Atlanta. 

iia.,  VYayeross — T^nderpass — City  and  .Atlanta  Coast  Line 
R.R.  plans  underpass  between  Plant  and  .Screven  Ave.  at  Ava 
St.  J.  L.  Youmans.  Citv  Engr.  J.  E.  Willoughbv.  AVilniington, 
N.  C,   Ch.   Engr.,   Atlanta  Coast   Line   R.U. 

Fla.,   Panama    City — -Wharf — City    issued    bonds   for    wharf. 

Ala.,  .Mnntpromer.v — Natatorium — City  contemplates  nata- 
torium  in  Oak  I'ark.     S.  E.  Washburn,  City  Engr. 

Ala.,  Selma — Wharf — Citv  plans  wharf  and  loading  termi- 
nals.    Estimated  cost,   $10,000.     H.   II.  Stewart,  City  Clk. 

La.,  IVewellton — Levee  —  Plans  submitted  to  Mississippi 
River  Commission  for  levee  to  close  Buckridgc  crevasse  on 
Mississippi   River   6   mi.   above   Newellton. 

Ohio,  Cincinnati — Fire  St.ation — Plans  being  prepared  for 
2-story  fire  station.  Estimated  cost.  $28,000.  W.  J.  Freid- 
lander,   Dir.   of  I'uh.   Safety.      Noted   Feb.   24. 

Ohio,  Girard — Elimination  of  Grade  Crossing — City  and 
Baltimore  &•  Ohio  Railroad  Co.  contenii)lates  elimination  of 
grade  crossing  on  West  Side.  F.  Ij.  Stuart,  Baltimore,  Md., 
Ch.  Engr.,   Baltimore  &  Ohio  Railroad  Co. 

Ohio,  Lima — Improving  River — Election  will  be  held  in 
April  to  vote  on  $100,000  bonds  for  Improving  Ottawa  River. 
Carl  Bryson,   City  Engr. 

Ohio,  IViles — Parks  and  Playground.s — Election  will  be 
held  Apr.  25  to  vote  on  $60,000  bonds  for  public  parks  and 
playgrounds. 

Ohio,  Norwood — Underground  Crossing — Rids  will  be 
received  about  Apr.  1  for  underground  crossing  at  Beech  St. 
Estimated  cost,  $65,000.     H.  J.  Pierson,  Dir.  Pub.  Ser. 

Ind.,  Ft.  Wayne — Elimination  of  Grade  Crossing — City  con- 
templates elimination  of  grade  crossing  at  Hanna  St.  P.  M. 
Randall,   City   Engr. 

Ind.,  Slunoie — Levee — -Plans  prepared  by  B.  F.  Dcardorff, 
Citv  Engr.  for  levee  and  concrete  wall  on  White  River  fro;n 
Elm   St.  bridge  to  L.  L.  &  W.  Railroad  bridge.     Noted   Sept.   2. 

AYis.,  I,ayton  Park — (Alois  post  office) — Elimination  of 
Grade  Crossing — Chicago  &  Northwestern  Ry.  plans  to  elimi- 
nate grade  crossings  in  Layton  I'ark  District.  W.  H.  Finley, 
Jackson   Blvd.  and   Franklin   .St.,   Chicago,   111..  Ch.   Engr. 

AYis.,  Rnelne — Breakwater — Greiling  Bros.  Co.,  Green  Bay, 
at  $47,799  submitted  lowest  bid  for  reinforced-concrete  cais- 
son  breakwater   in   Racine   Harbor. 

Mo.,  St.  Charles — Docks — City  contemplates  concrete  docks. 
St.   Charles  Terminals  Club,   recently  organized.   Interested. 

Mo.,  St.  Louis — Dock — City  plans  dock  at  foot  of  Rutger  St. 
E.    R.    Kinsey,    I'res.    Bd.   of  Pub.   Ser. 
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Ark.,  I.lttir  Iltirk  -Lcv<<0 — Ko\irchp  r.ovi'«  l>lHtrli'(  iiIjimn  to 
ri'hiill.l  iMiillon  .if  l.vf.j  rtM't-iilly  wuhIkmI  mit.  .lohn  It.  KrazltT. 
tViinr.    K.iiiiihi'    l.fv.i-    DiHtrlcl. 

'IV*.,  niiMiiM  .SwIininliiK  I'oid — Cllv  rark  Hoiinl  ri)iitiMH- 
plutoH  HWliiimiiiK  pool   III  (iiiMtoii   Turk.      IOmI  liiiiiti-cl  coHt.  lUl.dUO, 

Tt«»..  4;nlvrHli>n  I'lrr — IMaiLs  IioIiik  pi  i-paifil  for  icOdilldlnn 
ItettlHon'.s    llshliiK    plir.      (i.    AiiiiiikImiii,    .MkI'' 

'I'rx.,  W  II 31  nil  II  ell  I  r — L<iv<>< — I'laiiH  approvi-il  liy  A.  A.  .miloi. 
Statu  Uii'lamallon  lOiiKi..  for  li'Vt'cs  for  I'^IIIh  I'oiinlv  linprovo- 
iiu'iil    1>ImIiI.I     No.    L'. 

•  ►r«'.,  I  nipiiun  -I'oit  liuprovciiiontN — Ordinance  paHHed 
nrovldliiK  for  $20(1.000  lionil  Immuc  for  Jott.v  on  north  fork  of 
I'lnpniia  Itlvrr.  I'laiiH  prt'parud  by  J.  .S.  I'olhiMiiux,  rortlalid. 
Noted    Mar.    Ifi. 

Uur..  «Jii«>l>«'o  -PrelKlU  Shed— Mld.s  will  hu  rocolved  until 
Apr.  !.'>  li\  Sill  itai  \-  of  ijuclnH-  llarlior  t'oiiiinlHHion  for  fn-luhl 
Nht'd   and   ki  aln-loadint^    Kalk-rlt-s. 

IlidM    In   mill   CoiitrnctN   Awnrilril 

N.  v.,  Iluirnio  (Olllclal)— (trndp  CrosslnK  Work — Contract 
for  Kiado  cro.sHinK  work  for  city  awarded  to  .KIIIN  JOHNSON 
COiWSTUl'CTlON  CO..  76.'i  Abbott  Rd.,  nt  $131,341.  Noted 
Mnr.    Hi. 

I»Id.,  (Ilftoii  I'lirk — (Baltimore  po.st  olllce)  —  Field  Houses — 
Contract  for  I -.story,  tiSxl3,')-ft.  relnforced-concrete  field 
hou.se.s  awarded  to  H.   U.  WATTS  CO..  C.arrctt  BUIk..  at  $24,000. 

Vii.,  iloiKMVfll — I'nrk  Iniprovement.s — L.akemont  Park  Co. 
awarded  contract  for  ImprovlnK  to  VAUGHAN  CONSTRUC- 
TION CO.,    Roanoke. 

.\ln..  IllrniliiKhnni — Speodwav  —  Contract  for  Birmini^ham 
Motor  Speedway  awarded  to  HKNKKL,  &■  SCLLIVAN.  71i)  Mer- 
cantile Library  BUIk-,  Cincinnati.  Ohio.  ICstiniated  cost,  $r)On,- 
000. 

Ohio,  Cliirliiiiiitl — I'lavmounii — Contract  for  playground 
awarded  to  WILMAM  MILMOR  &  SONS,  2629  Spring  Grove 
Ave.,    Cincinnati.       K.stiniatcd    cost,    $4.'), 000. 

III.,  4'lilenKo — Communit.v  House — Northwest  Park  District 
awarded  contract  for  2-story  community  house  at  Rutherford 
I'ark    to    W1LL1.\M    GOKTZINGI;:]?.    3820    Lowe    Ave. 

nt'ILDINGS 

outer  itrms  TflnHvr  to  BuiUttnu  Cojistnictlon  irtll  be  found  under  the  /oUowtng  head- 
Inos:  '^Industrial  Works;"  "FedcraHjuvcrnmtint  Work,"  and  "MlsceUaneuus  '* 

MiiNM.,  (irornflelil — Plans  prepared  by  William  B.  Reid, 
Arch..  2S0  High  St.,  Holyoke,  for  addition  to  Hotel  Weldon. 
Kstimated    cost.    $100,000. 

MiiHN.,  Holyoke — Plans  being:  iirepared  b.v  Jackson  &  Sal- 
monson.  Arch..  40  Hromfleld  St.,  Koston,  for  theater  for  B.  M. 
Shea  Amusement  Co.,  Amsterdam  Theater  Bldg.,  New  York. 
N.   Y.      Estimated   cost,   $40,000. 

MaNM.,  Janinien  IMniii — (Boston  post  office) — Plans  being 
prepared  by  Hayden  ife  Hoyt,  Arch.,  220  Devonshire  St.,  Bos- 
ton, for  3-storv  addition  to  Faulkner  Hospital,  Center  and 
Allandale  St.      Kstimated   cost,   $7,''). 000. 

Mans,,  NantH.sket — (North  Cohasset  post  office) — William 
F.  Fecles,  386  Medford  St.,  Somerville,  Mass.,  contemplates 
motion  picture  theater  at  Nantasket.  Estimated  cost,  $40,- 
000. 

Conn,,  Middletown — Middletown  National  Bank  plans  bank 
building  on  Main  St.     Walter  P.  Crabtree,  New   Britain,  Arch. 

N.  Y„  Albany — Plans  being  prepared  by  Merrick  &  Pember, 
Arch.,  51  State  St.,  for  2-story,  40xll0-ft.  gymnasium  and 
auditorium  at  15.5  Washington  St.  for  .Albanv  Academy  for 
Girls.  Estimated  cost,  $40,000.  A.  Chester,  Pres.  Bd.  of 
Trustees. 

N.  v.,  Albany — Plans  prepared  by  H.  H.  Rogers,  467  Broad- 
way, for  1-story,  65xll4-ft.  theater  at  Western  Ave.  .and 
Quail  St.  for  L.  Hellman,  121  State  St.     Estimated  cost,  $40,000. 

N.  Y.,  Buffalo — Plans  being  prepared  by  Esenwein  &  John- 
son, Arch..  781  Ellicott  Sq..  for  addition  to  Hotel  Touraine. 
Estimated  cost,   $200,000.     S.  Howie.  Mgr. 

N.  Y.,  Herkimer — Herkimer  Emergency  Hospital  plans 
hospital.     Estimated  cost,  $50,000.     C.  S.  Brewer,  Pres. 

N.  Y.,  Little  Fall.s — Board  of  Education  contemplates  2- 
storv  grade  school.  Estimated  cost,  $40,000.  Henry  C.  Jones, 
Clk.  Bd.  of  Education. 

N.  'V.,  Lockport — (Official) — Bids  will  be  received  until  6 
p.m.,  Apr.  11,  by  Board  of  Education  for  enlarging  and  im- 
proving Lockport  Union  School  building.  Emmet  Belknap, 
Clk.     (See  adv.  Mar.  23  issue). 

N.  Y.,  Xew  York — (Borough  of  Brooklyn) — Plans  being  pre- 
pared by  John  Bagley  Day,  1265  Broadway  (Borough  of  Man- 
hattan), for  3-story,  65xl3S-ft.  parochial  school  and  convent  at 
Nostrand  and  Newkirk  Ave.  for  St.  Jerome's  Church.  Esti- 
mated  cost,    $100,000. 

N.  Y'..  TVe^T  York — (Borough  of  Manhattan) — Plans  being 
prepared  bv  William  H.  Gompert.  171  Madison  Ave.  for  16- 
storv,  25x98-ft.  store,  office  and  loft  building  at  34  West  37th 
St.  for  Waltere,  Inc.,   400  5th  Ave. 

N.  Y,.  New  York — (Borough  of  Manhattan) — Plans  prepared 
by  Helnile  &  Corbett,  Arch.,  190  Montague  St.  (Borough  of 
Brooklyn),  for  12-story  store  and  office  building  at  10  Cort- 
landt  St.  for  L.  E.  Waterman  Co.,  173  Broadway.  Estimated 
cost,    $100,000. 

N,  Y.,  New  York — (Borough  of  Manhattan) — Plans  being 
prepared  by  Paul  R.  Allen,  35  West  39th  St.,  for  12-story, 
50xl00-ft.  loft  building  at  16-18  West  39th  St.  for  T.  A. 
Wetherley. 

N.  Y.,  New  York — (Borough  of  Manhattan) — W.  H.  Barnum 
and  William  Everdell,  Jr..  Ill  Broadway,  contemplates  18- 
story  office  building  at  60  Liberty  St. 

N.  Y.,  New  York — (Borough  of  Richmond) — Plans  prepared 
by  F.  L.  Metcalf.  143  North  Ave.,  Plainfield.  N.  J.,  for  2-story, 
124xl55-ft.  auditorium  for  Church  of  Sacred  Heart  at  West 
New    Brighton.      Estimated    cost,    $100,000. 


^.  v..  OMMt-Ko — Boiiril  of  lOduiwttion  plnnn  hlnh  Hchool,  ICii- 
tliiiated  eoHi.  $300.0110.  JainoH  M.  Early,  State  Normal  and 
Training    .SelionI,    liilereHti'd. 

IV,  v..  I'ort  \\  nMlihiKloti  I'laiiM  prepari'd  bv  Frank  T  Corn- 
ell, Aich..  GiMMd  Central  Termliial  Itliln.,  for  2-Htorv,  lOOx'JOO- 
fl.  high  H<liool.  llMtlinali'il  com!,  $100,000.  .1.  I lutcti'lnBOn,  Clk 
ltd.  of   lOdtican.iii.      .Voted    l)ei-.   23. 

N.  V,.  MyraeiiMe  Plans  pi.-p.ire.l  for  2-Htorv  church  for 
Delaware  Strc^et  llaptiMt  CoiigreK.-itl.jn.  lOHtltnatcd  coBt,  S.IO,- 
000. 

\.  v..  'i'roy — St.  Mni-y'H  Churc'h  contemplates  4-Htorv,  lllx 
120-rt.   Mi'hool.      lOHtlmatcd   cost,   $100,000. 


.\.    .1.,    Hover      Plans    being    iiri'pared    for    Hchool    for    Hoard 
of    lOducatloii.      lOstl milled    cost.    $125,000       Noted    Feb.    17. 


IV.  J.,  JerMey  City — Y.  M.  C.  A.  plans  building.  I'lstimated 
cost,   $250,000.      Walter  Carson,   305   Palisade  Ave.,   Secy- 

N.  J.,  IVIonlelalr  Plans  picpared  by  Stairett  &  Van  VIeck, 
Arch..  8  West  40th  St..  New  York,  N.  Y.,  for  2  HchooU  for 
Board    of    lOducat  ion.      lOstlniated    cost,    $175,000. 

IV.  .1.,  Newark — Newark  Academy,  544  High  .St.,  contem- 
plates scliool  at  lat  St.  and  7th  Ave.  Estimated  ccst,  $100,- 
000. 

IV.  .1..  itiilKewonil — Plans  being  prepared  by  Tracv  &  .Swart- 
wout,  244  5th  Ave.,  New  York,  N,  Y.,  for  3-8torv  high  school 
for  Board  of  lOducatlon.  Estimated  cost,  $225,000.  Noted 
Feb.    10. 

\.  J..  WaMhlnKton — Citizens  voted  $43,000  bonds  for  addition 
to  Taylor  St.  School.     I.,.  M.  Schope,  Secy.     Noted  Jan.  20. 

Penu.,    Altoona — Sixth    Avenue    Church    of    Brethren    plans 

ediflce.     Estimated  cost,  $45,000. 

Penn.,  Altoona — Mercy  Hospital  contemplates  remodeling 
and     constructing     additions     to     hospital.       Estimated     cost, 

$50,000. 

Penn..  ICIIwood  City — School  Board  plans  to  build  school. 
Estimated  cost.  $50,000. 

Penn.,  Nortliamptitn — School  Board  contemplates  building 
school.      Estimated   cost,   $50,000. 

Penn.,  Ogontx — Plans  being  prepared  by  Horace  Trum- 
bauei',   Ar<'h.,  for  school. 

Penn.,  South  Bethlehem — Plans  being  prepared  by  G.  A. 
Fuller  Co..  Philadelphia,  for  7-story  office  building  for  Beth- 
lehem Steel  Co. 

Penn.,  SiiHiiuehaiinii — Plans  being  prepai'ed  bv  L.  Lempert 
&  Son,  Arch.,  Cutler  Bldg.,  Rochester,  N.  Y.,  for  2-story  theater 
for  J.  J.    Ryan.      Estimated   cost,   $50,000. 

Va.,  Clifton  Fortre — Plans  being  prepared  by  Alfred  C. 
Bossom,  Arch.,  266  5th  Ave.,  New  York,  N.  Y.,  for  2-story 
bank  building  for  Clifton  Forge  National  Bank.  Estimated 
cost,   $40,000. 

Va.,  HarriHonburg — Bids  will  soon  be  received  by  Alfred 
C.  Bossom.  Arch.,  366  5th  Ave..  New  York,  N.  Y.,  for  5-story, 
43x79-ft.  bank  and  office  building  foi'  People's  Bank.  Esti- 
mated cost,  $75,000.     Noted  Jan.  6. 

Va.,  Petersburg: — Board  of  Aldermen  appropriated  $200,000 
for    public    schools.      Noted    Nov.    4. 

W.  Va.,  Pinexville — Plans  prepared  for  3-story,  75x100- 
ft.  courthouse.  Estimated  cost,  $75,000.  H.  M.  Cline,  Chn.  Bd. 
of   County    Comr. 

VV.  \a.,  Rlchwood — Election  will  be  held  Apr.  4  to  vote  on 
$40,000  bonds  for  school  for  Board  of  Education  of  Rich- 
wood  Independent  District. 

W.  Va.,  Roneeverte — Ft.  Spring  District  voted  $60,000  bonds 
for  high  school. 

W.  Va.,  WheelinK — St.  Paul's  M.  E.  Congregation  plans 
church  and  parish  house.      Estimated   cost,   $40,000. 

N.  C,  Durham — B.  P.  O.  E.  plans  lodge  building.  Esti- 
mated cost,   $75,000.     W^.  C.  Lindsey,   Exalted   Ruler. 

N.  C  Selma — City  plans  graded  school.  Estimated  cost, 
$40,000. 

N.  C,  Wilson — Atlantic  Coast  Line  R.R.  contemplates  pas- 
senger station.  J.  E.  Willoughby,  Wilmington,  N.  C,  Ch. 
Engr. 

S.  C,  Conway — City  contemplates  holding  election  to  vote 
on   $40,000  bonds  for  city  hall,  etc. 

Ga.,  .\tlanta — Plans  prepared  by  C.  E.  Frazier,  Arch.. 
Candler  Bldg.,  for  nurses'  home  at  Scott  and  Alexander  St.  for 
A.   W.   Farlinger.      Estimated   cost,   $60,000. 

Ga,,  Columbus — Charles  Loridans.  Atlanta,  contemplates  ad- 
dition  to  Ralston  Hotel.     Estimated  cost,   $50,000. 

Ga.,  Tybee — L.  K.   Pappadeas  plans  hotel   on   Tybee   Island. 

Ala.,  Birmingham — Ruhama  Baptist  Church  plans  to  erect 
building.      Estimated  cost,   between   $40,000   and   $50,000. 

Ala.,  New  Decatur — Plan  being  prepared  for  high  school. 
Estimated   cost,   $50,000.     A.   A.   Hardag,   City   Clk. 

La.,  Many — Sabine  Parish  Police  Jury  will  build  courthouse 
to  replace  structure  damaged  by  fire.     Estimated  cost,  $60,000. 

La.,  New  Orleans — Grace  Episcopal  Congregation  plans 
church  at  Canal  and  Marais  St.     Estimated  cost,  $50,000. 

La.,  New  Orleans — Press  reports  state  S.  Fertel,  South 
Rampart  and  Tulane  Ave.,  plans  building  on  South  Rampart 
Ave.      Estimated   cost.   $60,000. 

Ky.,  .Ishland — Citizens  have  raised  $50,000  for  King's 
Daughters   Hospital. 

Ky.,  Clay  City — Board  of  Education  of  Clark  County  plans 
graded  school. 
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Ky.,  Kt.  TlinniaN — Plans  beinpr  prepared  bv  R.  Hannaforii  & 
Sons.  Arch.,  Hubert  Block.  Cincinniiti,  Ohio,  for  hotel  for 
Altamont   Spririfjs   Hotel  Co.      Rstiniated   cost.   $200,000. 

«>lii€>,  Urfinnoe — Contract  will  soon  l)e  awaided  for  2-stnry, 
44x.''>2-ft.  bank  and  office  buildintj  for  Defiance  Home  Savinp; 
and  Loan  Association.     Estimated   co.st,   $.")0.000.     Noted  Mar.   16. 

Ohio,  l.eltiiiion — -Bids  will  be  received  until  Apr.  24  by 
Weber,  W'iriier  &  Adkins.  Arch..  414  Walnut  St.,  Cincinnati, 
for    rebuilding    Warren     County     infirmary.       Estimated     cost. 


Estimated   cost, 


$Cr).000.      Noted    Feb.    24. 

Ohio,  lioveland — City  contemplates  school. 

$250,000. 

Ohio,  Marlon — Calvary  EvanK^elical  Congregation  plans 
church.      Estimated   cost,   $40,000. 

Ohio.  New  StraitMville^ — Bids  will  be  received  until  noon, 
Apr.  1.  by  E.  A.  Davidson,  Clk.  Bd.  of  Education,  for  purchase 
of     $50,000     bonds     for     school.       Noted     Mar.     2. 

Ohio,  Oakwood — Bids  will  soon  be  received  for  school.  Es- 
timated cost,  $40,000.  Dexter  &  McCluer.  Canby  Bldg:.,  Day- 
ton.   Arch.      Noted    Mar.    16. 

Ohio,  Sprinsrfleld — Bids  will  soon  be  received  for  bank  build- 
ing for  Mad  River  National  Bank.     Estimated  cost.  $50,000. 

Ohio.  Van  Buren — Citizens  voted  $45,000  bonds  for  2-story, 
S0xl20-ft.  grade  school.  McLaughlin  &  Hulsken,  610  Savings 
Bldg,.    Ijima.    Arch.      Noted    Mar.    23. 

Ohio,  AVheeler.sluirs: — Plans  being  prepared  by  Ritter  & 
Bates.  Arch.,  for  high  school  for  Board  of  Education.  Esti- 
mated  cost,   $40,000.      Noted   Mar.    16. 

Ohio,  Xenia — Plans  prepared  for  temple  for  Masonic  Tem- 
ple Assof'iation.  Estimated  cost  between  $40,000  and  $50,000. 
J.  T.  Charters.  Pres. 

Ohio,  Yountfstonn — Citv  contemplates  detention  hospital. 
Estimated   cost,   $40,000.      M.   Hyland.   City  Clk. 

Ohio,  Voune-.stown — St.  Stanislaus  Kostka  Polish  Congre- 
gation.  South   Ave.,   plans  church.      Estimated   cost,   $50,000. 

Ohio,  ZancK-v-IIIe — St.  John's  English  Lutheran  Congrega- 
tion   contemplates   church.      Estimated    cost,    $60,000. 

Ohio,  Zane.vville — Election  will  be  held  Apr.  25  to  vote  on 
$165,000  bonds  for  market  house  and  city  hall.     Noted  Mar.  16. 

Ind..  Bedford — Bedford  Lodge  No.  14.  F.  &  A.  M.,  will  build 
Masonic   temple.      Estimated    cost.    $50,000. 

Ind.,  Gary — Tj.  E.  Deutsch  plans  business  block  on  South 
Broadway,     Estimated  cost,   $100,000. 

Ind.,  HiintinKton — Board  of  Countv  Commissioners  and 
County  Council  plans  $40,000  bond  issue  for  hospital. 

Ind.,  I..al'ayetfe — Purdue  I'niversitv  plans  to  build  armorv. 
Estimated  cost,   $70,000. 

Ind.,  Miinoie — City  plans  city  hall.     Estimated  cost,  $125,000. 

Ind.,  Portland — Bids  will  be  received  bv  Commissioners  of 
Jay  County  until  9  a.m.,  Apr.  27.  for  courthouse.  John  Boni- 
fas.  County  Audr.  McLauerhlin  &  Hulsken.  610  Savings  Bldg.. 
Lima.  Ohio,  Arch.     Noted  Mar.  23. 

Ind.,  WaHhington — Bedford  Lodge  No.  14,  F.  &  A.  M..  plans 
Masonic    temple.       Estimated    cost.     $50,000. 

Mich..  Detroit — James  Couzens  will  erect  18-storv  build- 
ing  at   Fort  and   Shelby   St.      Estimated    cost,    $1,000,000. 

Mich.,  Kast  I>ansing — School  Board  plans  to  build  school 
to   replace  one  destroyed   by  fire. 

Mich.,  Flint — City  contemplates  addition  to  Hurley  Hospi- 
tal.     Estimated   cost,    $42,524.      E.   C.    Shoecraft,   City   Engr. 

Mich.,  Jackxon — See   item   under   "Streets  and   Roads." 

Mich.,  Sault  Ste.  Marie — Plans  prepared  for  4-storv,  140x 
240-ft.  high  school.  John  D.  Chubb,  109  North  Dearborn  St., 
Chicago,  111.,  Arch. 

Mich.,  Soottv^1Ie — Election  will  soon  be  held  to  vote  on 
bonds  for  city  hall   and  jail. 

MIoh.,  South  Haven — Citizens  voted  $50,000  bonds  for  city 
hall   and   armory.      Noted   Mar.    IG. 

III.,  Auburn — (Official) — Bids  will  be  received  until  Apr.  5 
for  2-story  high  school  for  Board  of  Education.  Estimati-d 
cost,  $40,000.     Deal  &  Ginzel,  Lincoln,  Arch.     Noted  Mar.  16. 

III.,  Carhondole — Bids  will  be  received  until  11  a.m..  Apr. 
11,  by  President  of  Southern  Illinois  State  Normal  University 
for  auditorium. 


Park — City    plans    police    station.       Estimated 


111.,    Morgan 

cost,    $40,000. 

ni..  Normal — (Official) — .All  bids  received  Mar.  21  for 
women's  dormitory  for  Illinois  State  Normal  University  re- 
jected. New  bids  will  be  received  Apr.  6.  J.  B.  Dibelka,  130 
North   5th   Ave.,   Chicago,    Arch.      Noted   Mar.    16. 

Wis.,  Cadott — Bids  will  be  received  until  2  p.m..  Apr.  fi. 
by  Board  of  Education  for  high  and  grade  school.  Volkman 
&  Hancock.  Eau  Claire.  Arch.  R.  B.  Cunningham.  School 
Clk.      Noted   Feb.   24. 

Wis..  Kail  Claire — Bids  will  be  received  until  4  p.m..  ,'\pr. 
10.  bv  Board  of  Education  for  2nd  Ward  School.  Estimated 
cost.    $40,000.      Noted    Feb.    24. 

Wis.,    fJrand    Rapids — Citizens    National    Bank 
3-story,  47x66-ft.  building.     J.  A.  Cohen.  Pres. 


plans    2-    or 
s   for  junior 


Wis..   Menomonie — Citizens   voted    $165,000    bond 
high  school. 

■Wis,.  Sheboygan — Bids  will  soon  be  received  by  County 
Board  of  Supervisors  for  work  house. 

AVis.,  Watertown — Watertown  Lodge  No.  4ft.  F.  &  A.  M.. 
contemiilates  rebuilding  Masonic  temple.  Estimated  cost, 
$75,000. 

Io«n,  Itoone — Bids  will  be  received  until  1  p.m.,  Apr.  14, 
by  Otto  llile.  County  Clk.,  for  courthouse.     Noted  Jan.   13. 

Iowa,  Carpenter- — Bids  will  be  received  until  .\pr.  20  for 
consolidated  school.  G.  L.  Lockhart,  2S5-SS  Endicott  Bldg., 
St.  Paul.  Minn.,  Arch. 


,.,.  >«";n.  Ft.  DodKe — Preliminary  plans  being  prepared  bv  M. 
Nippell,  Arch..  700  Snell  Bldg.,  for  club  building  for  Elks 
Lodge.      L.stimated   cost.    $50,000. 

Iowa,  Ft.  Uodgf — Plans  being  prepared  for  7-.storv.  40x140- 
ft.  hotel  and  bank  building  for  Iowa  .Savings  Rank.  Esti- 
"^'^^^^'Icost,  $115,000.  M.  Nippell,  700  Snell  Bldg.,  Arch.  Noted 
Jan.    27. 

Iowa,  (;alva — Contract  will  soon  be  awarded  for  school. 
Estimated  cost,  $75,000.  1.  E.  Baumgardner,  Pres.  .School  Bd. 
Noted   Mar.   16. 

Iowa,   t;rinnell — Masonic   Lodge   plans   to  erect   building  on 

Main  St.      Estimated  cost.   $40,000. 

Iowa,  Hampton — Plans  being  prepared  by  J.  H.  Craddock. 
Arch..  Fust  National  Bank  Bldg.,  Omaha,  Neb.,  for  2-story, 
fi6xn2-ft.    school.      Estimated    cost,    $55,000. 

Iowa,  Lewis — Bids  will  be  received  about  Mav  15  for  school 
for  Board  of  Education.  Estimated  cost.  $60,000.  Proud- 
foot,  Bird  &  Rawson,  Arch.,  810  Hubbell  Bldg..  Des  Moines, 
Arch.     Noted   Mai'.  2. 

Iowa.  Sheldon — Bids  will  be  received  until  Apr.  14  for 
3-story  high  school  for  Board  of  Education.  Estimated  cost. 
$80,000.  W.  G.  Meyer.s,  Pres.  Bd.  of  Education.  G.  L.  Lock- 
hart,   Endicott  Bldg.,  St.   Paul,   Minn.,  Aich.     Noted  Jan.   13. 

Iowa,  Swea  City — Plans  being  prepared  bv  Edwins  &  Ed- 
wins, Arch.,  North  Western  Bldg.,  Minneapolis,  Minn.,  for  con- 
solidated school  for  Board  of  Education.  Estimated  cost,  $55,- 
000. 

Iowa,  Wall  I.ake^ — City  plans  town  hall  and  public  rest 
room.      C.  W.  Shaw.   Clk. 

Iowa,  West  Liberty — Bids  will  be  received  about  Apr.  17  for 
2-story  school  for  Board  of  Education.  Estimated  cost.  $70,000. 
T.   W.   Jones.   Secy.   Bd.   of   Education.      Noted    Mar.    23. 

Minn.,  .Austin — Plans  being  prepared  bv  F.  W.  Kinnev, 
Arch..  1004  Plymouth  Bldg..  Minneapolis,  for  3-story  addition 
to  Southern  Minnesota  University.  Estimated  cost,  $40,000. 
Noted   Mar.   23. 

Minn..  Bagley — Bids  will  be  received  until  10  a.m.,  Apr.  4. 
by  H.  K.  Rude,  City  Audr..  for  Clearvv'ater  County  court 
house.      Estimated    cost.    $114,000.      Noted   Mar.    2. 

Minn..  Bird  Island — Plans  being  prepared  bv  W.  L.  Alban. 
Arch.,  Endicott  Bldg.,  St.  Paul,  for  high  school.  Estimated 
cost.    $65,000. 

Minn.,  t.emmell — Bids  will  be  received  until  2  p.m..  Apr.  15. 
for  school   for  Independent   District  No.   2.      W.   T.   Kuntz.   Clk. 

Minn.,  Sauk  Center — Citizens  voted  in  favor  of  $45,000 
bonds  for  high  school. 

Kan.,  Atchison — Plans  prepared  for  church  for  Methodist 
Congregation.      Estimated    cost.    $40,000. 

Kan.,  Hutchinson — Plans  being  prepared  bv  W.  E.  Hulse 
&  Co..  Arch.,  for  2-storv.  fi5xlfi5-ft.  building  for  Salt  Citv 
Business  College.     Estimated  cost.  $50,000. 

Kan.,  Pratt — Bids  will  be  received  until  Apr.  10  by  F.  G. 
McCune.  Arch.,  Winne  Bldg..  Wichita,  for  2-storv  building 
for  Jett  Mercantile  ■  Co.  Estimated  cost,  $40,000.  Noted 
Mar.    23. 

Kan.,  Topeka — Bids  will  be  received  about  Apr.  15  for  high 
and  grade  school  at  5th  and  Madison  Ave.  Estimated  cost. 
$100,000.  T.  ■U'.  Williamson  &  Co.,  418  Central  National  Bank 
Bldg..   Arch.      Noted   Feb.   3. 

Neb.,  Albion — Commercial  Club  contemplates  building 
hotel.      Estimated   cost.   $40,000. 

Neb..  Lincoln — Bids  will  be  received  until  .Vpr.  10  by  J  .S. 
Dales,  Secy.  State  Farm  Board  of  Regents,  Station  A,  "for  3- 
story  agricultural  engineering  building  at  35th  and  Holdredge 
St.  on  State  Farm  Campus.  Estimated  cost  $140,000.  Col- 
lidge  &  Hodgen,  Corn  Exchange  Bank  Bldg.,  Chicago,  111., 
Arch. 

Neb.,  Oakland — Bids  will  be  received  until  Apr.  12  by  A.  P. 
Wickstrom.  Secy.  Bd.  of  Education,  for  2-story  school.  Esti- 
mated   cost.    $50,000. 

Neb.,  Omaha — F.  Harold  Gifford  plans  Sanford  Hotel  on 
Farnum   St.     Estimated   cost,   $200,000. 

Neb.,  Omaha — Plans  being  prepared  bv  Beck  &  Conlev. 
Arch..  607  Paxton  Bldg..  for  5-story.  54x72-ft.  hotel  for  W.  R. 
Homan,   306   Brown   Block.      Estimated   cost.   $40,000. 

Neb..  Sfotts  Bluff — Scotts  Bluff  Hotel  Co.  plans  hotel.  Esti- 
mated cost.   $75,000.      J.   C.    McCreary.   Pres. 

S.  D.,  Aberdeen — City  contemplates  new  jail  building.  J.  C. 
Daly,   Audr. 

N.  D..  Cooperstown — Bids  will  be  received  bv  F.  C.  Potter 
until  Apr.  6  for  Masonic  temple.  Bert  D.  Keck,  Crookston, 
Minn.,   Arch. 

N.  D.,  Devils  liake — Bids  will  be  received  until  .\pr.  11  by 
Board  of  Educ-ation   for  high   school. 

N.  D.,  Resan — Bids  will  be  received  until  2  p.m..  .\pr.  11. 
for  school  for  District  No.  7.  Burleigh  County.  C.  F.  Lindsev, 
Pres. 

N.  D.,  Tloea — Plans  being  prepared  for  2-story  school  for 
Board  of  Education. 

Mont.,  I/ivlnKston — A.  W.  Miles  will  construct  brick  busi- 
ness building.     Estimated  cost,   $50,000. 

Mont.,  Sidney- — Citizens  will  vote  Apr.  21  on  $100,000  bonds 
for  courthouse.     Edmund   Brosson,   Clk. 

Mo.,  .\vB. — City  contemplates  courthouse.  Estimated  cost 
between  $50,000  and   $75,000. 

Mo.,     Moberly — Citizens     voted     $100,000     school     bonds     for 

Moberly    School    District.      Noted    Mar.    23. 

Mo.,  St.  Charle.s — Bids  will  soon  be  received  by  La  Beaume 
&  Klein.  Arch..  Chemical  Bldg..  St.  Louis,  for  3-st6ry  dormitory 
for  Lind<nwood  College.  Estimated  cost,  $75,000.  Noted 
Feb.  3. 
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Okln..  IInrHfM^mt— KhU'tlon  will  l>P  lu-lil  .\pi  I  l<i  vi.l.-  "ii 
JKMi.ciiHi    Ii.iimI.-.    Iim    M'hool.      Noted   Jim.    1'7. 

4lkln.,    Ilfiir.icltii   -CltlzoilM    VOtvil    $10.0110    ImhhIh    for    hiIiooI. 

«>klH.  Mliiiiil  I'laii.M  lii'liiK  incimrid  liy  A.  II.  Moll,  Aicli.. 
Ni'liiiiHUii  Hl.U-..,  'I'lilNii.  for  ;i-Htory  ollUi-  ImlldliiK  I'oi-  Miami 
Nulloiial    llaiiU.      l'>lliimtii(l  ooMl.  $(iO,000. 

Okln.,  Niiriiinii  I'ltUi-iiH  votrd  »10.000  IioiuLm  for  Hiliool  lor 
Hoard   of    IMioii  lioii.      Ni>tril   Mar.   1!. 

fiilo.,  KrfiiiinlliiR  —  I'lun.M  proimriHl  for  mliool  loi-  DIhIiIcI 
Nu.   f.. 

Colo.,  ■•iii*lil» — IMiinM  liplHK  ooiiNliliiiil  l>\  (!.  .M  l.iwlH, 
M.    I).,    Dciivii,    for  tubiTCUloslM  lio«i«llal   at    I'lulilo.      I'.mI  iiiiatcd 

COMt.     J  1.0011,0(1(1. 

Iiliiho.    Itiiiicrl — MInldokii    t'ount.v    votrd    hoiids    for    court - 

hoii.si'. 

t»r«-.,   lliiNfliiiru — fltlzonH   voted   "B.OOO   bondH   for  school. 

4'iilir..  Still  llrriinrilliio  Mills  will  tio  received  until  May  1 
liv  iJeornc  Nhki  i.s.in.  .Arrowhead  Hotel,  for  uddltlonti  to  hotel. 
K'.stliuatcd  lo.ii.   Jloo.dOO. 

\.  II..  lliilliiirHt  l';ii<ll.-it  l''alh.iH  plan  coUckc  hulldlHK. 
K.MtlMl.ll.-d    CD.sl.    JL'OO.OOO. 

»JiU'..  .>li>ii«reiil  Metropolitan  ( •oluniliu.s  .\SHOcint  Ion.  22r) 
Klounlain  St.,  contemplates  cliih  house  lO-stltnuted  cost. 
»200,000. 

<liie.,  St.  Jnin  »»•  IH«mi — l!Uln  will  soon  be  received  foi-  new 
church.  I'^stlniatcd  co.st,  ^CO.doo.  1'.  Levcstiue,  115  .St.  .lohn 
.St..   (.Juobec.   .\rch. 

Out.,  Kt.  Wlllinni — IMan.s  heiiij;  jirepared  for  .iddilion  to 
Collegiate  Institute  for  Hoard  of  ICducatlon.  lOstiniated  co.st, 
$7,'..OliO.      U.   i:.  Mason,   Uoom    13,  Victoria    Klock,   Arch. 

Out.,  liiiiiiilton — Hamilton  Public  Library  Board  plans  to 
build  library.  Kstimated  co.st,  J.'^.O.OOO.  .\d.im  Ilvintor,  126 
l>uke    St.,    Secy. 

Out.,  Toronto — Empire  Hippodrome  Co.  will  build  hippo- 
drome at  College  and  Teraulay   St.      Estimated   cost.   If  1.500.000. 

Illils  In   and   CoiitraetN  .Iwardvil 

Mfiine,  niildefonl — Maine  Theaters,  Inc.,  awarded  contract 
for  1-storv,  6,"ixl6S-ft.  theater  and  store  buihllnff  to  THOM.\R 
K.  15KKNNAN,  Biddeford.  Estimated  cost,  $100,000.  Noted 
Mar.  !). 

H.  I.,  Vrovldenct- — Contract  for  school  on  Charles  .St. 
awarded   to  D.   &  J.   BARRY,  at   $1,'J4,700.     Noted   Dec.   23. 

X.  Y.,  IlinKhunitoii — People's  Trust  Co.  aw.irded  contract 
for  5-storv  bank  and  olTice  building  to  PARSONS  CONSTRUC- 
TION Ct>.."  First  National  Bank  Bldg.  Estimated  cost,  $50,000. 
Noted   Jan.    13. 

\.  .1.,  Senbrl|;]it — Contract  for  hotel  for  W.  W.  Wyckoff, 
20311  Broadway.  New  York,  N.  Y.,  awarded  to  KERNER  & 
GOI^nsTEIX,  405  I.,exington  Ave.,  New  York,  N.  Y.  Estimated 
cost,    $50,000. 

Penn..  Philndelphin — Contract  for  2-story  school  on  Lan- 
caster Ave.  for  St.  Gpegorv's  Church  awarded  to  AN'.  R. 
DOUGHERTY,    ICS    Sanson!    St.,    Philadelphia. 

Penn.,  Phlladeliihin — Contract  for  church  and  school  at 
13th  and  Rockland  St.  for  Bishop  Foss  Memorial  Methodist 
Episcopal  Congregation  awarded  to  THOMAS  C.  TRAFFORD, 
1613   Samson   St.      Estimated   cost,   $48,000. 

Penn..  Selinylkill  Haven — (Official) — Contract  for  2-story, 
9axl30-ft.  school  for  Board  of  Education  awarded  to  BEARD 
CONSTRUCTION    CO.,    Reading,    at    $54,600.      Noted    Mar.    9. 

Va.,  Uuantico — Quantico  Hotel  Co.  awarded  contract  for  3- 
storv,  56xS0-ft.  hotel  to  DAW.SON  &  DOWNS,  415  Munsey 
Bldg.,  Washington.     Estimated  cost,   $40,000. 

AV.  Va.,  Charleston — State  Board  of  Control  awarded  con- 
tract for  home  for  West  Virginia  Industrial  Home  for  Girls 
to  HARRISON  CO.  at  $41,000.     Noted  Mar.  23. 

AV.  Va.,  Fairmont — Bell  Telephone  Co..  Pittsburgh.  Penn., 
awarded  contract  for  3-storv  office  and  exchange  building  to 
HOLBERT  &  SPEDDEN  CO.,  Fairmont.  Estimated  cost, 
$40,000. 

W.  A'a.,  Fairmont — Contract  will  soon  be  awarded  for  fi- 
storv.  34x43x1 20xl35-ft.  hotel  for  Fairmont  Hotel  Co.  Esti- 
mated   cost,    $350,000. 

(ia.,  Tliomasville — (Official) — W.  J.  Upchurch  and  Homer 
Williams  will  erect  5-story  building'  by  day  labor.  Estimated 
cost    between    $40,000    and    $50,000.      Noted    Mar.    IC. 

Miss..  Clarksdale — Contract  awarded  to  NICOL,  I>.\NG- 
FORD  &r  JOHNSTON,  Louisville,  Ky.,  for  6-story  bank  and 
office  buildin!=r  for  Delta  Bank  and  Trust  Co.  Estimated  cost, 
$146,500.       Noted    Jan.    13. 

Ohio.  Asliland — Contract  for  addition  to  Ventura  Hotel 
awarded    to    PELPHREY    <&    DAVIS.      Estimated    cost,    $40,000. 

Ohio.  Cleveland — Contract  for  temple  on  Miles  Park  Ave. 
for  Newburg-  Masonic  Temple  Co.  awarded  to  METTLER- 
GLOYD  CO.,  Hippodrome  Annex,  Cleveland.  Estimated  cost, 
$75,000. 

Ohio.  liOrain — St.  Joseph's  Hospital  Association  awarded 
contract  for  hospital  to  A.  J.  LEIGHTON,  1219  West  Erie  St. 
Estimated    cost,    $55,000.      Noted    Mar.    2. 

Inil.,  Ft.  Wayne — Christ  English  Lutheran  Church  award- 
ed contract  for  edifice  to  BUESCHING  &  HAGERMAN  &  CO., 
at    $46,638.      Noted    Jan.    13. 

Ind..  Indianapolis — Contract  for  14-story  office  building  at 
Market  and  Delaware  St.  for  Leasehold  Realty  Co.  awarded 
to  H.  W.  KLAUSMANN.  1137  K.  of  P.  Bldg.,  Indianapolis. 
Estimated  cost,   $175,000. 

ni..  Jerseyville — (Official) — Contract  for  church  for  Bap- 
tist Congregation  awarded  to  CHARLES  EASTHAM,  Jersey- 
ville.     Estimated   cost,    $50,000.      Noted   Mar.    9. 
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ciliir  I''iiIIh  Stall'  Hoard  nl'  lOducatlon,  State  HouHe, 
N.  will  IxdIcI  dormitory  id  Cedar  KiiIIh  by  day  labor. 
coMl.    $1(1(1.1100.      Noted    Mar.    23. 

l««n,  Dolllicr  (Olllclal)  Contract  for  relnforced-roncrete 
Hcliool  for  noaiil  of  I'lduciillon  awarded  to  J.  F.  LUFKKB, 
Cedar    ItaplilH.      IOhI  Imalid   coMt,   Jlx.OOO.      Noted   Mar.   2. 

lifnu.  llolHtfIn  (Olllclal)  Contract  for  hiKh  and  Krade 
school  lor  Hoard  of  lOiluiidlon  awnrded  to  L.  W.  DUMAS  CON- 
STUUCTKiN    CO.,    Columbia,     Mo.,    at    $12,091.       .Noted     Mar.     2. 

lona,  AlaMoii  City  Contract  for  3-Htnrv,  40x70-rt.  bullilInK 
for  Weslcrn  lOhilrlc  'I'l-lephone  Co.  awarded  to  HUTLICR 
HItoS.  lib  and  SIbby  SI.,  St.  Paul,  .Minn.  Eslltiiated  co«t, 
$70,000.       .Noted     Nov.     IS. 

Iowa.  MiiMfiillne  Contract  for  2-titory  bulldInK  for  Peter- 
son I'lHtate  awarded  to  A.  A.  ARNOLD.  EHtlmated  COHt, 
$75,000. 

Iowa,  OttoMeii  Ceneral  conli'act  for  2-«torv.  S2xh9-ft.  con- 
.Molidated  .school  awarded  to  WESTERN  CO.NSTRUCTION  CO., 
Iowa   City.      lO.slimated   cost,    $40,000.      .Noted    .Mar.    2. 

Kan.,  Ilajs— (Olllclal)-  Contract  for  Sheridan  Hall  at  Hays 
.Normal  School  awarded  to  SHARP  BROS.  CONHTKUCTIO.N 
Ct).,   lOldorado,  at    $100,000.      Noted   Mar.   23. 

.Mo.,  Fulton—  Hoard  of  Education  awarded  contract  for  2- 
storv.  S«x96-ft.  high  school  to  ERN.ST  BRAUN,  JefterHon  City. 
lOstiniated   cost,   $50,000.      Noted   Jan.    17. 

Oklii.,  tlliiml-  (iltawii  County  awjirded  contiact  for  court- 
house to  J.  J.  UOONIOY,  .Muskogee.  Estimated  cost,  %15,()il(>. 
.Noted    Mar.    9. 

Okln.,  MiiHkoKee  Coiiliact  for  1-story  building  for  C.  W. 
Raymond  awarded  to  .1.  .\.    DICKMAN.     Estimated  cost,  $45,000. 


IIUIlXiK.S,    D.VYTON,    OHIO 

Low  bids  were  received  by  the  city  Mar.  15  for  three  rein- 
forced-concrete  arch  bridges  across  Mad  and  .Miami  Rivers 
from  (A)  C.  F.  Heichelderfer,  Circleville,  Ohio;  (B)  Pacl.lc 
Hridge  Co.,  Portland,  Ore.;  (C)  Dravo  Contracting  Co.,  Pitts- 
burgh,   Penn.      The    item    bids    were   as    follows: 

Webster  tSt.  Hii(l(;e 

:t..')(l()  (Ml. yd.  excavation  above  olrvation  727 
L',101)  rii.vd.  excavation  below  elevation  727. 

.t,7()()  liii.ft.  iiiles 

1  )raina)jc  system  (lump  sum) 225 

270  s(iuar('3  water-proofing 

H,400  di.yd.  fill  over  arf^hcs 

(i.OOO  ru.yd.  embankment 

0,500  bbl.  cement 

225  tons  steel  reinforcement 

IG  standards  lamp  standards,  etc 

450  cu.yd.  Class  .\.  concrete  spandrels  and  abutments. 

2,800  cii.yd.  Class  A  concrete  arch  rings,  etc 

1,000  cii.yd.  Class  A  and  B  concrete  pier  bases 

680  cu.yd.  Class  B  concrete  pier  shafts,  etc 

2,0.50  cu.yd.  Class  C  concrete  abutments 

925  lin.ft.  handrail 

10.000  scift.  dressing  by  rubbing 

1,500  sq.ft.  dressing  by  busb-ha 


A 

H 

$0  45 

«1  00 

.1  .50 

2  .50 

45 

.-)(» 

225.00 

300.00 

1 .  13 

1  80 

.75 

.30 

.53 

.30 

15 

10 

11.25 

12  00 

2  25 

12  00 

5.68 

8  00 

(i  45 

0  30 

4.15 

5  .50 

5  34 

5  ,50 

4. 50 

5  50 

2.25 

1  .50 

.045 

.04 

.15 

07 

Extended  totals 


$61,797    $62,105 


Fifth  St.  Bridge 


20.00 

12  00 

6.00 

12  00 

10  00 

8  00 

8  00 

7.00 

2  80 

5  20 

3.70 

5  20 

2.70 

5.20 

1.85 

1.50 

oa; 

.04 

07 

.07 

Changes  in  temporary  bridge  (lump  sum) $630  00  $300  00 

7,300  cu.yd.  excavation  above  elevation  721  .90  1  00 

6,700  cu.yd.  excavation  below  elevation  721 3  75  2  50 

0,500  lin.ft.  piles  above  elevation  696 ,45  .65 

.500  lin.ft.  piles  below  elevation  096 ,40  65 

Drainage  system  (lump  sum) 000.00  GOO  00 

430  squares  waterproofing 1 .  40  1  80 

:3. . 500  cu.vd.  fill  over  arches 42  ,  :50 

Manhole  and  sewer  (lump  sum) 400  00  5(K),0() 

16,000  bbl.  cement 21  .10 

360  tons  reinforcement  bars 

28  standards  lamp  standards 

GOO  cu.yd.  Class  ".\"  concrete  spandrels,  etc 

3,9.50  cii.yd.  Class  "A"  concrete  arches,  etc 

3,100  cu.yd.  Class  "A"  and  "B"  concrete  in  picr.s,  etc... 

2,800  cu.yd.  Class  "B"  concrete,  pier  shafts 

2,500  cu.vd.  cl.ass  "C"  concrete 

1,260  lin.ft.  handrail 

13,0(X)  sq  ft.  dressing  by  rubbing 

2,200  sq.ft.  dressing  by  bush-hammering 

Extended  totals 8116,930  8118,724 

Keowec  .St.  Bridge 

A  B 

Moving  existing  bridge  (lump  sum) $1,500. 00 $2,500. 00 

7,200  cu.vd.  excavation  above  elevation  726. _ .50  1.00 

1 ,600  cu.yd.  excavation  below  elevation  726 3.91  2 .  50 

7,500  hn.ft.  piles 50  .50 

Drainage  system  (lump  sum) 225  00  300  00 

210  squares  waterproofing 1.13  1 .  80 

2,500  cu.yd.  till  over  arches .82  .30 

3,r>00  cu.yd.  embankments 60  .30 

9,500  bbl.  cement 15  .10 

185  tons  reinforcement  bars 11.25  12.00 

10  standards,  lamp  standards 2. 25  12.00 

.525  cu.yd.  Class  "A"  concrete  spandrels 5  85  8.00 

2,050  cu.yd.  cl.iss  "A"  concrete  arches 6.50  7.00 

1,050  cu.yd.  Class  "A"  and  "B"  concrete  in  piers  4.30  4.80 

575  cuvil.  Class  "B"  concrete  in  pier  shafts 5  40  4.80 

2,500  cu.yd.  Class  "C"  concrete 4.56  4.80 

680  Hn.ft.  handrails 2.50  1.50 

9,000  sq.ft.  dressing  by  rubbing -05  .04 

1,250  sq.ft., dressing  by  bush-hammering .15  .07 


Extended  totals $61,014 

Pacific  Bridge  Co.  awarded  contract  with  deduction  of 
for  award   on  all   3. 


$63,107 
$5,000 


I 


J 
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TIIIO    BUSINESS    Ol'lXOOK 

With  the  oponiriK  of  the  sprinsr  building  season  at  hand, 
fiprures  for  the  past  three  months  show  that  we  are  points  to 
equal,  if  not  lieat,  the  amount  of  private  construction  planned 
for  the  first  (luarter  of  1912,  which  was  the  largest  building 
season  in  recent  years.  Highway  and  paving  work  which 
is  contimplated  for  this  year  or  which  has  already  been  let 
is  running  into  many  millions  of  dollars,  and  if  present  con- 
ditions continue  this  will  be  a  record  year  also  for  municipal 
work.  Although  the  price  of  materials  continues  to  advance, 
it  has  failed  to  stop  construction  work,  the  only  class  affected 
seeming  to  be  the  speculative  builder.  In  New  York  and 
vicinity  at  the  present  time  about  'JT>%  of  the  plans  filed  and 
permits  granted  are   going  ahead. 

Now  that  the  weather  permits  contractors  to  go  ahead  on 
all  classes  of  construction  work,  the  freight  situation  is  one 
that  is  bound  to  cause  considerable  trouble.  Transportation 
officials  as  well  as  shippers  have  made  efforts  to  better  traffic 
conditions,  but  continued  storms  have  been  a  drawback  and 
although  the  freight  situation  is  a  little  better  than  it  has 
been,  congestion  is  still  very  bad.  Delivery  problems  are 
handicapped  in  all  leading  lines,  and  various  expedients  are 
resorted  to  in  order  to  move  needed  materials.  In  an  attempt 
to  relieve  the  congestion  at  New  York,  Philadelphia  and  Balti- 
more, all  the  railroads  have  made  a  new  ruling  which  will 
continue  in  effect  up  to  .June  ITt  of  a  progressive  demuriage 
charge  on  all  cars  in  an  effort  to  force  consignees  to  rush  un- 
loading. This  should  also  discourage  the  practice  of  shipping 
commodities  to  tidewater  on  speculation  without  having 
made  previous  arrangements  for  disposing  of  them  at  the 
time  of  their  arrival. 

Reports  are  becoming  more  common  of  business  turned 
away,  either  through  shortage  of  supplies  or  because  manufac- 
turers already  sold  far  ahead  are  not  disposed  to  further  ex- 
lend  commitments  at  this  time.  Only  in  relatively  few  cases 
have  rising  costs  checked  undertakings,  new  contracts  being 
limited  mainly  to  the  position  the  mill  is  in  to  handle  the 
business.  The  steel  mills  are  continuing  to  fall  behind  on 
shipments,  in  spite  of  the  maximum  production,  and  on  most 
materials  prices  are  only  nominal,  orders  not  being  accepted 
for  this  year's  delivery,  only  subject  to  convenience  of  the 
mill.  In  spite  of  maximum  production,  the  mills  have  fallen 
behind  on  shipments,  and  premiums  are  frequent.  While  some 
contracts  are  being  deferred,  the  extreme  prices  have  not  per- 
ceptibly checked  new  demands,  though  causing  increasing 
uncertainty.  It  is  noted  that  some  of  the  inquiries  which  the 
railroads  put  out  several  months  ago,  and  on  which  nothing 
was  done  on  account  of  the  high  price,  have  been  placed 
recently  and  at  a  still  higher  price  than  that  quoted  on  pre- 
vious inquiry.  There  is  a  large  buying  of  rails  for  1917,  and 
•orders  placed  in  March  are  estimated  at  something  over  700,000 
tons.  This  is  al)out  the  only  class  of  goods  being  produced 
by  the  mills  on  which  there  has  been  no  change  in  the  price. 
The  mills  have  recently  inserted  a  new  clause  in  their  con- 
tract, saying  that  no  cancellations  will  be  allowed  on  any 
orders  placed  with  them,  but  this  only  applies  to  orders  going 
to  the  Allies  or  to  manufacturers  producing  goods  for  the 
Allies,   and    in    no   way   applies   to   domestic   demands. 

Exports  of  merchandise  from  the  poi  t  of  New  York  dur- 
ing the  month  of  February  amounted  to  $224,934,940  in  value, 
the  highest  on  recoi-d  for  any  single  month  for  any  one  port 
in  the  history  of  the  country.  Statement  of  foreign  commerce 
issued  about  ten  days  ago  at  the  Custom  House  also  disclosed 
that  the  value  of  imports  during  the  short  month  was  like- 
wise very  high,  the  total  being  $103.084. 5.3.';.  This  is  the  high- 
est for  any  one  month  since  the  outbreak  of  the  war  and 
the  nearest  approach  to  it  is  a  total  of  $103,287,321  for  Decem- 
ber, 1913.  February  exports  weie  nearly  double  those  of  the 
same  month  a  year  ago  which  totalled  only  only  $113,203,172. 
Bradstreet  reports  344  business  failures  in  the  United  States 
during  the  past  week  against  371  for  the  previous  week  and 
371,  236,  237  and  261  for  the  corresponding  weeks  of  191.")  to 
1912.  The  Middle  States  had  74,  New  England  49.  Western 
77,  Northwestern  31,  and  Far  Western  2.S.  Canada  had  .IS 
against  40  for  the  preceding  week.  About  89  per  cent,  of  the 
total  concerns  failing  had  less  than  $5,000  capital  and  9  per 
cent,  had  from  $5,000  to  $20,000  capital. 

IRON    AND    STEEL 

Pijc  Iron — Below  are  the  present  quotations  with  a  com- 
parison of  a  month  and  year  ago: 


One 

CINCINNATI  Apr.  6,  1916     Month  Ago 

No.  2  Southern    foundry   $18.40@18.90   $17.90(fj)18.40 


One 
Year  Ago 

$12.25#12.75 
14.00@14.50 


No.  2  Northern  foundry      20.26  19.26@19.76 

NEW   Y'ORK 

No.  2X  Northern  foun- 
dry           20.50@20.75 

No.    2    plain    Northern 

foundry    20.00®20.50      19.25(5)19.50      13.75@14.00 

No.  2  Southern  foundryt    20.25@20.50     19.50(8)20.00     14.00@14.25 
BIRMINGHAM 

No.  2  Southern  foundry      15.00@15.50     15.00(0)15.50       9.25(i 
CHICAGO 

No.  2  Northern  foundry      19.00  18.50  13.00<! 

PITTSBURGH 

Bessemer   iron*    21.95  21.45  14  55 

Basic   iron*    19.20  18.95(§)19.20     13.45 


19.75@20.00     14.00(g)14.25 


>   9.75 
)13.25 


i 


•These   prices   include   the   freight  charge   fro 
to  the  Pittsburgh  district.     tDelivered  tidewater, 


m   the   valley 
New  York. 


Steel  RallH — The  following  quotations  are  per  100  lb.  f.o.b. 
Pittsburgh  and  Chicago  for  carload  or  larger  lots.  For  less 
than  carload  lots  5c.  per  100  lb.  is  charged  extra: 

Pittsburgh        Chicago 
Apr.  6,  1916     Apr.  6,  1916 

Standard    bessemer    rails $1.25  $1.25 

Standard    openhearth    rails 1.34  1.34 

Light   rails,   8   to   10   lb 1.85  1.85 

Light  rails,  12  to   14   lb 1.80  l.SO 

Light  rails,  25  to  45  lb 1.70  1.70 

Truck  SiipplirH — The  following  prices  are  base  per  100  lb. 
f.o.b.  Pittsburgh  for  carload  lots,  together  with  the  warehouse 
prices  at  the  places  named: 

San 
St.      Fran- 
Pittsburgh     Chicago     Louis    cisco 

Standard  railroad  spikes.  .  .  $2.50@2.65   $2.60(3)2.85     $3.15     $3.75 

Track    bolts     3.25  3.25(5)3.50       4.00 

Standard  section  angle  bars  1.50@1.75     1.50(5)1.75       ....        4.00 

Cnxt-lron  Pipe — The  following  are  the  prices  per  net  ton 
for  carload   lots: 

New  York: 

6-in.  class  B  and  heavier $30.50 

For  16-ft.  length  and  gas  pipe  $1  extra  is  charged. 

Birmingham: 

4-in $28.00 

6-in.    and    over 25.00 

For  16-ft.  lengths  and  gas  pipe   $1  extra  is  charged. 

Chicago:  , 12-Ft. ,  , 16-Ft. ^ 

Water         Gas  Water        Gas 

4-in $32.15        $33.15  $35.00        $36.10 

6-in.    and   over 31.05  32.15  34.00         35.00 

St.  Louis: 12-Ft. ^ 

Water        Gas 

4-in $32.00        $33.00 

6-in.    and   over 29.00  30.00 

San  Francisco:  ,. 12-Ft. ^  , 16-Ft. ^ 

Water         Gas  Water        Gas 

4-ln $41.00        $42.00  $42.00        $43.00 

6-in.   and   over 40.00         41.00  41.00          42.00 

Structural  Miiterlal — The  following  are  the  base  prices 
f.o.b.  mill,  Pittsburgh,  together  with  the  (juotations  per  100 
lb.  from  warehouses  at  the  places  named: 

Mill  San 

Pitts-  St.         Chi-       Fran- 

burgh        Louis       cago       cisco 

Beams.   3   to   15   in $2.50@2.75  $3.15  $3.10  $4.25 

Channels.   3   to   15   in 2.50(3)2.75  3.15  3.10  4  25 

Angles,  3  to  6  in.,   %   in.  thick  2.5002.75  3.15  3.10  4  25 

Tees.  3  in.  and  larger 2.50(5)2.75  3.15  3.10  4  25 

Plates    2.50@2.60  3.35  3.50  4. .50 

Extras  on   other  shapes  and   sizes  in  cents  per  lb.  are  as 

follows: 

I-beams   over   15    in in 

H-beams  over  18  in lo 

Angles  over  6  in.,  on  one  or  both  legs !        .10 

Angles,  3  in.  on  one  or  both  legs  less  than   %   in.  thick..        .70 
Tees,    structural    sizes     (except    elevator,    handrail,    car 

truck   and   conductor  rail) 05 

Channels   and   tees,   under   3   in.   wide 20  to  isO 

Handrail    tees     75 

Cutting  to  lengths,  under  3  ft.  to  2  ft.  inclusive '.'..'.         25 

Cutting  to  lengths,  under  2  ft.  to  1  ft.  inclusive 50 

Cutting  to  lengths,   under   1   ft 1.55 

No  charge  is  made  for  cutting  to  lengths  3  ft.  and  over. 

Old  .Material — The  prices  following  are  per  gross  ton  paid 
to  dealers  and  producers  in  New  York.  In  Chicago  and 
vicinity  the  quotation  is  per  net  ton  and  covers  delivery  at 
the  buyers'  works,  including  freight  transfer  charges: 

, New  Y'ork — ~, 

O'le 
Apr.  6,  1916         Month  Ago 

Heavy  melting  steel  scrap $15.75(516  00  $14.00(314  50 

No.   1    railroad   wrought 20.75(5  21.00  19  50(5  20  00 

Stove    plate    12.00(3)12.50  12.00(512  50 

No.    1   machinery  cast 18.00  17.00(517.50 

Machine    shop    turnings 8.75®    9.25  8  00(3)    8  50 

Cast  borings   9.00(3)    9.25  8.50(51   ,s.75 

Railroad  malleable  cast 12.75@13.25  12.50(513.00 

,. Chicago ^ 

No.   1   railroad   wrought 17.25(5)17.75  14.75(5)15.25 

Stove   plate    11.50(3)12.00  10.75ffiill.OO 

No.   1   machinery   cast 12.75(313.00  12.75(513.00 

Machine    shop    turnings 8.25(5    8.50  7.75(5)    8.00 

Cast  borings    7.00(3^    7.50  7.00(3    7.25 

•iRailroad    malleable    cast 14.25(314.50  14.25(5)14.50 
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liiiK  Ht'rr«K    -l'"iir  fiilr-Nlxpil  oril<>rn  the  following  net  prlcnH  SintiilnrtI   I'lpe-   Tin-   followInK   tiihle  ahowH  th«  coinpiirlHon 

\>rv    KMi   lur   fur   wii ichuuHi-  tlt'llviiy   lit    tin-    pliuTu   iiiiintMl:  In  (MmihiiiIh.  Idki'I    -r  with  thu  lift  pilceM  !n  centM  pur  focit  m 

LcilKtH,         ,. Nrw    York ,    , SI.   I.ouIm ^  ,— ClilciiKO     , 

In.             H-lii.    •'U-l"-     l-ln.     '/4-ln.    •'Vi-In.    I-Iti.  Vj-l"     'yi-lM 

31^    ji.r.o    »4.:'i    vs. so    11.40    fi.sa    j.i.iu  11. ni    ij.ii; 

i      i.c.o      1  r.2      '.1.32      i.r.o      3. on      8.2!>  1.1 1      2.20 

<u     1.70        r..SO        ».Sl         1,110        3.24        0.(14  l.lN        2.40 

r,      i.so      fi.os     io.3«      i.r.!t      3.43      fi.it'j  i.2ri      2.r.4 

r,u    i.Ki       r..3«     lo.sx      i.7!»      3.02      7.34  1.33      2. fix 

tt          2.00         r..fi4       11.40         1.89         3.X1         7.70  1.40        2.8(1 

6Vi     2.12        5.'J2      11.92        1.9S        4.00        8. OS  1.47        2.!»8 

7         2.22        0.20      12.04        2.08        4.19        8.40  l.TM        3.10 

7li     2.33        fi.4S      12.10        2.18        4.37        S,7r.  l.fil         3.22 

X         2.43        (1.76      13. 48        2.28        4.rifi        9.10  l.fi»        3.38 

9         2.04        7.32      14, r.2        2,47        4,94        9.80  1.83        3. fit! 

10         2.85        7.88      ir..r.fi        2.(17        4,32      10.50  1.97        3.94 

11          3.10         811       Ifi.IKi         2.Sfi         r.."0      11.20  2.11         4.28 

12         3.2fi        9  11(1      17. (M        3.05        6.08      11.91  2.25        4.50 


'I'rIiiiiKlf  Slmh-  Tho  fotlowhiK  prlcoH  aro  per  100  n<|.ft.  for 
4-ln.  iiu'.sh,  TIiIh  iiiitU-rliil  !.■<  iiindc  In  ri-xiiliir  wliltliH  ol  IS,  22. 
26.  30.  32.  12.  4K.  .10,  .14  iiiiil  58  In.  ."^tandiu-il  liMiKthn  of  roll.M 
lire  150.  300  and  fiOO  ft  ('iitlliiK  to  spfclal  IrnntliH  I.m  (•liarKi<l 
«xii-a: 

Calvanlzi'd 
Carloail   \.o\» 


CroHS-Soc.   .\r>-u 

Plain   Material 

Stylo  No. 

per  K(.  WliUh 

Carload   hots 

.1 

0  102 

if  I.IUi 

,% 

0.077 

l.ll? 

6 

o.or.s 

..s-l 

7 

0.011 

.Rfi 

23 

0.170 

2.27 

24 

0. 1  1 2 

1.95 

25 

0.124 

1.73 

26 

0.110 

1,58 

27 

o.os'i 

1.29 

2S 

O.Ofifi 

1.07 

29 

0.019 

,8  8 

31 

0.2H1 

3.33 

32 

0,22r> 

2.90 

33 

O.Iiifi 

2.58 

34 

0.1  10 

1.9  9 

35 

0.109 

L.IS 

36 

0.075 

1.17 

38 

0.3S0 

4.8G 

39 

0,325 

4.10 

40 

0.2S3 

3.59 

41 

0.20S 

2.74 

42 

0.151 

2.08 

43 

0.101 

1,48 

, Hln 

Al)r.  (1, 
191 « 

•k  ^ 

One 
Yeiir 
Ako 

/— (ialvanU«Ml— , 

One 

Ai»r.  6,      Year 

1916         Ako 

%-   to   2-ln.   Btoel 
2'i,-    to   fi-ln.    Htec- 
7-  to  I2-ln.  Nti-cl 

liutl    welded. 
1    lap   welded. 

.  .    72% 
.  .    7 1  % 

.  .     «7'/r 

80% 
79% 
77'/'< 

r.3  Vj  % 

52%  '•',. 

68  %% 
88  U'/, 
66  'i  */« 

Dliimotcr,  In. 

■■y.    

.       3.12 
.       3.91 
.       fi.44 
.       7.70 
.     10.3fi 
.     10.97 
.    22.19 
31  fi  1 

2.30 
3.40 
4.00 
5,50 
7.40 
12.29 
16,07 
22,87 
31.08 
40.32 
55.00 
57.50 
79.50 
95.00 
$1.0fi 
1.17 

5.35 

7.91 

10.70 

12.79 

17.21 

27.79 

36.34 

51.78 

63  30 

91  20 

$1.25 

1.31 

1.81 

2.16 

2.43 

2.fifi 

3.51 
5.19 
7.02 
8.39 
11.29 
18.43 
24.10 
34.34 
4fi.fi2 
60  4  8 
80.00 

1    :::;:::::::: 

1  '4  

.)  - 

2  '4    

3        

4          

t;        

55  08 

8 

.  78.54 
.  82.50 
.     $1.14 

1.30 
.       153 

1.07 

9         '.     . 

$1.16 
1.38 
1.55 
1.70 

in       

11    

12        

I';\|iiiiiilf<l    .Met 

follow.s; 

il   l.iitli       Trie 

■.s  per  10( 

yd.  f 

>r  paliiti-d 

.'iru  .'iH 

Ga^e           WelKht 

Carload 

5.000  to 
Carl'  ad 

1,000 
o  5,000 

Under 
1,000 

27                    233 
2f.                    250 
25                    .'UIO 
2t                    :Mn 

22                •ir.ii 

$13.44 
14.47 

15.57 
11!.  IM 

18. (il 

$13.52 
11.55 
15.fifi 
1«.75 

18.75 

$14.52 
15.55 
Ifi.fifi 
17.75 
19.75 

$15.52 
16.55 
17.66 

18.75 
20.75 

.77 
2.63 
2.26 
2.00 
1.S3 
1  50 

J  02  '''"'  B'Tlvanlzed  add  Sc,  and  S^jC.  for  tuncan. 

3]3g  «'lre    Hope — Discounts    on    bright    and    Kalvanlzed    are    a."* 


2.99 


foUov 


2.31  NewYork    St.  Louis    Chicago    San  Francisco 

J!;?  Calvanized     35 — 2il.'>  25%  30%  32'/4% 

1-3:)  Hritiht     25— 2'/j%  30%  25%,  221/4% 

5.01 

4.75  In  Now  York  the  net  prices  on  galvanized  7  wires  to  strand 

4.1G  follow: 

Diameter,  In.  Diameter,  In. 

Vi     $3.80        114     $15.81 

%     5.07        1%     18.06 

%      5.70        1 V2     22.1 8 

%     8.24         1%      24.08 

IlnrM,   Coiioroto   UoliiforeliiK — TlU'    loUouin^    (luolation.s   arc        1         9,51        j  ^^     27.89 


3.18 

.41 


Less  than  oarli>:\<i  lot.s  price  is  ahont   10';    hlRhor 

IlnrH.  r 

per    100    lb 


, Warehouse    ^,              NiiIIn — Tlie    following?  quotatioius    are    per    keg  from    ware- 

^— New  York--,  house: 

Jlill                          One                                       San                                                                                                 Wire  Cut 

Ship-     Apr,  6,    Month        St.         Chi-      Fran-  j,         York                                                                    S!9  qn  s^  <in 


In,  niont        1916         Ago       I^ouis       caKO       clsco 


%     and    larger $2.15        $3,10        $2,95        $3,24        $3,10  $3.65  San    Francisco     3.40                            3.60 

%     2.55          3.20          3.05          3.29          3.18  3.70  Chicago     2.70                            2.65 

%     2,70          3.25          3,10          3,34          3.23  3.75 

%                            2.85          3.50          3.35          3.19          3.40  3.90              Chain — These   prices  are  per   100   f.o.b.   Pittsburgh: 

V4     :: 3.20          3.S5          3.70          3.T1          3.75  4.15                                                                  One                                                                One 

Apr.  6,       Year  Apr.  6,       Year 

Sheet!* — Quotations  are  in  cents  pc  r  pound   in  various  citie.-*  ^"-                                  ^^^®           ^^°      ^"-                                  ^^^*           ^^° 

from    warehouse,   also   the   base    quotation    fioni    mill:  ,1,    $9.60  $7.50     '/a    and    A $5.10  $3.00 

V4    7.05  4.95     %    and    U 5,00  2.90 

f'an  ■■     6.05  3.95     %    and    {;( 4.90  2.80 

Large  Lots,       St.                           Fran-  New  %    ,r,..50             3.40     %    and    U 4.80            2.70 

Blue  Annealed              Pittsburgh    Louis  Chicago    Cisco  York  {^    5. 30            3.20    1   to  1 V4 4.70            2.60 

^:o-    10     .............      2.90|3.00        3.35          3.25          4.75  4.10                        EXTRAS    TO    ABOVE    LIST    PER    100    POUNDS 

.N'o.    14     3.00@3.10        3.45          3.35          4.85  1.20                                                                                            For  BB                      For  BBB 

Black  I'li-in.  and   14-in $1.50  $2.00 

Nos.    IS   and    20 2.55'a)2.65        3.55          3.00          4.16  3.30  Va-in.   and   larger 1.25                             1.75 

Nos.    22   and    21 2.G0@2.70          ...           3.05          4.51  3.35 

No.    26     2.G5@2.75         ...          3.10          4,56  3.40             Machine    Boltis— For    fair-sized    orders    the    following    net 

No.    27     2.70(g>2.S0         .  .  .          3.1.)          4.61  3.45  prices  per  100  are  for  warehouse  delivery  at  the  places  named: 

No.    2S     2.75@2.S5          ...           3.20          4.66  3.,''" 


Galvanized 


Length       , New  York ,     , Chicago 

In.  %%%%%% 


^%-    ll     l^tillO  ■■■  4'70  5'89  4'75  '*     •••■     *!•■*■*     ^2.70     $5.75     $1.15     $1.76     $3.76     $1.15 

j;^,°-    \^     385@4  10  ■■■  4  70  589  475  ■''     l-'**       ^.98       6.35       1.27       1.95       4.16       ''''■' 

Nos.    18   'and  "26::::::      4;ib@4:35  '.'.'.  lioo  6:23  sios  ^     •■•■       f.ll       3.27       6.96       1.38       2.14       4.55 


Nos.    22  and    24 1.3004.55  ...  5.05  6.42  5.20 

No.    26  4.45'i7l.70  ...  5.20  6.57  5.35 

No.    27  1.fior,i4.S5  ...  5.35  6.72  5.50 

.Xo.     28  I.VIfyS.OO  ...  5.50  6.91  5.G5 


2.29  3.55  7.56  1.50  2.33  4.94 

2.26  3.84  8.17  1.61  2.52  5.33 

2,64  4.13  8.77  1.73  2.71  5.72 

2.82  4.50  9.38  1.84  2.90  6.11 

3.17  4.98  10.59  2.07  3.28  6.89 

3.52  5.56  11.80  2.30  3.66  7.67 


Sewer  Pipe — The  following  prices  are  in  cents  per  foot   for        15     3.70       5.84     12.40       2.42       3.85       7.86 

carload  lots:  18     4.22      6.70    14.22      2.75      4.42      9.03 

New  York-^  -"     ^-^^       '^■^'^    ^^-^^       2.97    -  4.80       9. SI 

One  San 

Apr.  6,  Year  St.  Chi-  Fran-  Steel  Sheet  Piline — The   following  price   is  base   per   100  lb. 

r.ize.  In.                                  1916  Ago  Louis  cago  cisco  f.o.b.  Pittsburgh,  with  a  comparison  of  a  month  and  year  ago: 

3  $0  06  $0,055            $0,055  $0,075  Apr.  6,  191G              One  Month  Ago              One  Year  Ago 

4     06  .055             .055  .10  $2.50                                 |2.25                              $1.55@1.60 

5     096  .088            .088  .12 

6     09S  .088  ?0.075  .088  .15  Freight  Rates — On  finished  steel  products  in  the  Pittsburgh 

8     132  .126  .122  .121  .22o  district,    including    plates,    structural    shapes,    merchant    steel, 

10     1J2  .184  .16|)  .1<J  .ii  bars,    pipe    fittings,    plain    and    galvanized    wire    nails,    rivets. 

12    24  .12  .20.)  .22  .412  spikes,    bolts,    flat  sheets    (except   planished),   chains,   etc.,   the 

15     324  .2J7  .30  .297  ....  following  freight  rates  are  effective  in  cents  per  100  lb.: 

20     ]'.'.'.'.'......'......         .hi  .495  .612  !495  1^05          Baltimore     15.40    Minneapolis     32.90 

22                              72  .66  .735  .66  1.26          Boston     18.90    New   Orleans    30.00 

24                                                   .78  .715  .875  .715  1.50          Buffalo    11.60    New   York    16.90 

27                                                 144  1.35  1.30  1.44              Chicago    IS. 90     Pacific  Coast    (all   rail)..    73.90 

30                                       ..176  1.65  1.70  1.76              Cincinnati    15.80     Philadelphia    15.90 

33                                                 2.31  2.20  2.25  2.31              Cleveland    10.50     St.  Louis 23.60 

36                         2.59  2.45  2.50  2.73              Denver     68.60    St.   Paul    32.90 


April  6,   1!M6 
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CEMENT,    S'lOM",    AM)    llltKK 

I'ortliind  Cement — These   prices   lire   for   barrels   in 
lots  exclusive  of  bags; 


Apr,  6, 
1916 

New   York    $1.32 

Jersey    City    1.26 

Boston     1  r,2 

Chicaso    1.41 

I'ittsburgh     1.41 

("leveliuui     1.54 

Detroit    l..-,0 

In(lianai)Olis     154 

Toledo     1.54 

Milwaukee     1.53 

Minneapolis     1.6X 

Duluth     1.56 

I'ooria    1.49 

Cedar   Rapids    1.60 

Davenport    1.50 

St.   Louis    1.45 

San    Francisco     1.75 


One 

Month 

Ago 

$1.27 

I'.i? 

i.;iG 

1.3G 
1.50 
1.45 
1.49 
1.49 
1.4S 
1.63 
1.56 
1.44 
1.55 
1.45 
1.40 
1.90 


One 
Year 
Ago 

$0.S2 

.74 

1.46 

1.11 

i.no 

I.IG 
1.19 


1.30 
1.32 


CiirliinK — Prices   per   lineal    foot   are   as   follows: 

Material 

New    York     5x16  bluestone  $0.40 

New    York     5x20  bluestone  .45 

Chicago     6xlS  .45 

St.    Louis     5x16  granite  1.65 

St.    Louis    6x16  granite  1.70 

San    Francisco    6x16  .65 

Paving  Stone— 

.,          ,.      ,                                   (  Manhattan  $2.30  sq.vd. 

New   ^  ork   \  Q^^^^.^.  boroughs  2.0(1  sq.yd. 

Chicago    About  4xSx4  2.15  sq.yd. 

Flngfnng — 

f  Bronx     $0.17   sq.ft. 

New   York.  .  ]  Manhattan     IS  sq.ft. 

[  Queens     IS   sq  ft. 

Chicago IS   in.    wide 60    lin.ft. 


-Price   for   carload   or   cargo   lots   is   as   fol- 


%  Inch 

$0.95 

.90 

1.00 

1.25 


Crushed    Stone 

lows: 

lU  Inch 

New    York    $0.S5 

Chicago   .90 

St.    Louis    1.00 

San    Francisco    1.25 


Sand    and    Gravel — Price    for    cargo    or    carload    lots    is    as 
follows: 

, Gravel , 

Paving  1 1/2  Inch  %  Inch  Sand 

New   York,   quartz..    $1.25  $0.80  $0.80  $0.40 

Chicago    90  .90  .90  .90 

St.    Louis 70  .70  .70  .60 

San   Francisco 90  .90  .90  .80 

nrick — The   price   per   1,000   in   cargo   or  carload    lots   is   a.s 
follows; 

Common  Paving 

New    Y'ork    $8.50  $24.00 

Chicago    6.00  12.50 

St.    Louis,   salmon    6.00  .... 

St.   Louis,    selected    red 9.50  16.50 

San    Francisco    9.00  25.00 

MISCKLLWEOl  S 

Flue    Lining — The    following    <iuotations    are    in    cents    per 
foot  for  carload  lots  at  the  places  named: 

New  York  Chicago     San  Francisco 

41/2X8%  $0.08  $0.10  $0.15 

41/.XI3  10  .14  .225 

4  1^x18  23 

6      xl2  .  .  .225 

7x7  09 

8  14 X   81/4  10  .14  .20 

81/4x13   "  ir.  .IS  .275 

8  1,^x18  21  .30  .40 

13      xl3  20 

13      Xl8  28  .40  .50 

IS      Xl8  46  .50  .75 

Hollow  Tile — Hollow  building  tile,  ])rice  per  block  in  cents: 
New  York*   Chicago    St.  Louis  San  Francisco 

4x12x12    in 0625  .064  .054  .07 

6x12x12    in 0875  .093  .066  .095 

8x12x12    in 106  .108  .09  .12 

10x12x12    in 125  .127  .15  .15 

12x12x12    in 156  .146  .IN  .IS 

Fireproofing  partition   blocks,   price   per  block   in   cents: 

2x12x12    in 042  .041  .024  .055 

3x12x12    in 042  .0  12  .036  .065 

4x12x12    in 047  .045  .048  .07 

6x12x12    in 063  .061  .066  .095 

8x12x12    in ...  .085  .12 

Above  prices  should  be  for  carload  lots. 

'These  quotations  are   f.o.b.   factory  near  Perth  Amboy. 

^Vood  Bloek  Paving — 

Chicago.   4-in.   block,    16-lb.   treatment $1.85  per  sq.yd. 

St.   Louis,   4-in.   block,   16-lb.   treatment 1.55  per  sq.yd. 


CJay  Di'aiu  Tile — The  following  prices  are   per  1,000   sq.ft.; 

i^'^e.  In.                          New  York  St.  Louis  Chicago  San  Francisco 

•j    $22.50  $16.00  $15.00  $28.00 

j    32.50  18.00  18.00  36.00 

;;    47.50  25.00  23.00  52.00 

>■    57.50  35.00  27.00  72.00 

**    97.50  65.00  55.00  120.00 

RaiUva.t'   Tie.M — For   fair-sizej   orders,   the   following   prices 
per   tie   hold: 

7  Ft.  9  In.  6  Ft.  8  In. 
Material                  by  8  Ft.  6  In.  by  8  Ft. 
Std.    Yellow    Pine        $0,90  $0  75 
M'hite   Oak                      .  .  .59 
White    Oak                    .90  .75 
.777  .528 


New  York 

St.  Louis 

Chicago  

San  Francisco. 


I'oIeH — Price  of  Western  red  cedar  poles  is  as  follows: 

New  York     Chicago  Denver     St.  Louis 

6  in.   by   30   ft $4.52               $3.82  $3.16             $3.82 

I    in.    by    30    ft 5.90                  5.10  4.30                5.10 

7  in.   by    35    ft 7.60                 6.60  5.65               6.60 

S   in.    by   35    ft 9.25                 8.00  6.80               8.00 

1    in.    by    40    ft 9.45                  8.15  6.90                8.15 

8  in.   by   40   ft 10.75                 9.15  7.65               9  15 

•S   in.   by   45   ft 14.20               12.20  10.30             12.20 

•S   in.   by   50   ft 16.S5               14.45  12.15             14.45 

*10c.  higher  freight  rates  on  account   of  double  loads. 

.\N|iliiiltiini — Prict'   [ler   ton: 

Brand 

New  York Mexican    $17.50 

Chicago Mexican    21  50 

Kansas  City Mexican    20  50 

Denver California    21  50 

San  Francisco California    10.50 


I.iiiNcfd   Oil — These   prices   are  per   gallon: 

New  York      Cleveland 
Uaw  in  barrels $0.81  $0.82 


-gal.   cans 

Boiled,   ;t   is  Ic.   per  gal.   higher. 


.91 


.90 


Chicago 

$0.84 


White  I.ea<I,  <lr.\  and  in  oil,  in  cents  per  pound  sells  as 
follows: 

100-lb.    keg    10  50 

25-    and    5b-lb.    kegs 10  75 

121/i-ib.  keg   ;.'.■;    ii;oo 

1-    to    5-lb.    cans 12.50 

Red  Lead,  dry.   in   cents   per   pound   sells  as   follows; 

,„„,,.                                   ■  '""y  In  Oil 

100-lb.     keg     10.50  11.00 

25-   and   50-lb.    kegs    10  75  11  ■?5 

12ii-lb.    keg    11,00  11.50 

MET.VLS 

Mi.scellaneous  Metals — The  present  New  York  quotations 
in  cents  per  pound,  with  a  comi)arison  of  practically  a  month 
and  year  ago,  are  as  follows: 

Apr.  4,  One  Month       One 
1916  Ago        YearAgo 

Copper,   electrolytic    (carload   lots)    27.50  27.25  15.75 

Tin     51.00  50.00  47.50 

Lead    8.50  6.50  4.15 

Spelter     is. 50  2I.I214  9.25 

ST     LOUIS 

Lead     8.50  6.35  4.10 

Spelter     Is. 50  21.00  9.12 1<. 


Old   Metals — In    New   York,    the   following   are   the 
purchasing  prices  in  cents  per  pound: 


i   the 

dealers' 

One 

One 

Month 

Y'ear 

Ago 

Ago 

24.00 

13.10 

23.00 

12.75 

20.00 

11.50 

5.25 

3.75 

4.75 

14.50 

9,25 

12.00 

7.00 

14.00 

14.00 

5,00 

Apr.  6, 
1916 

Copper,    heavy    and    crucible 23.00 

Copper,   heavy  and   wire 22.00 

Copper,  light  and  bottoms 19.00 

Lead,   heavy    6.00 

Lead,  tea    5.50 

Brass,    heavy    14.00 

Brass,    light    12.00 

No.   1   yellow  rod  brass  turnings 15.00 

Zinc    13.00 


Colonihlu,  South  America — Catalogs  of  steel  bridge  build- 
ing funis  with  terms  of  payment,  etc..  are  wanted  by  Doctor 
Sottro    Penuela,    Kngr..    Tunja,    Colombia. 

The  Files  Engineering  Co.,  Ine.,  Providence,  U.  I.,  on  ac- 
count of  a  great  increase  in  business  has  leased  larger  quart- 
ers for  its  Bridgeport  shops  and  offices  at  Water  and  South 
St.,  Bridgeport,  Conn.  A.  B.  Pinkham,  formerly  with  the 
Hooper-Falkenan  Engineering  Co.,  New  York,  N.  Y.,  is  Dis- 
tiict    Mgr. 

The  I'nited  States  Cast  Iron  and  Pipe  Foundrj-  Co.  an- 
nounces the  removal  of  its  Southern  Sales  and  Traffic  offices 
from  Chattanooga,  Tenn..  to  1002  American  Trust  and  Savings 
Bank  Bldg.,  Birmingham,  Ala.  This  change  becomes  effec- 
tive Apr.  1,  1916. 


i\H 
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— H'l'KAM    AMI    ■•ILK!   Ill  It 
I'ruiMiartl    \\  urk 


Malar— KitliKor  Uiilluity  iiinl  ICIi'cliU'  Cu..  liiiriKor,  pliina  lo 
liii|iruvc  ItH  tut'iil  iiikI  liitiTurliiiii  Miivh  John  U.  (Jriihniii,  tliin- 
Kor.   l'ri-»,   iiiiil  (ii-ii    Mur 

MniiiiMcliuarllB  I'ly  iiiiiul  li  &  Siiiulwlch  Ktrfct  l(y.,  I'ly- 
iiioutli.  plaiiN  tM  loMHtrui't  lliii'  ficiiii  Kri'Mh  I'und  (<i  HitKHrnurv 
Ucut'h.      II    N    l,.illiiipii.   SN  Trcinont  St.,   HnHton.  I'rcB. 

Mnaanrhuarlla  ll<ilvi<kc  Stri-rt  Itullway  Co.,  Mtilyokf,  liiiH 
liiiil  |ir<lliiilMarv  r<iii\<-y»  imikIi'  for  propoKfJ  i-xlt-nHloii  of  Soutli 
^iuilliy  I'iiIIn  liiir  <iii  WcHl  MiUii  SI.  to  Cuiial  St.,  Ciiniil  St.  to 
Tnylor  St  an. I  'I'avlor  St.  to  W<-Ht  Main  St.  houlM  L>.  relllsHlcr, 
Holyokf.  (i.ii    Mkt    and   I'ur.   AkI.     Noted   Dec.   2. 

I'rnnMyltnnIa  I'icmh  reportM  Htatv  I't-nnsylvunia  U.K.  ijIudh 
to  cxti'iiil  N'rw  l'uiiilit.-iiand  liraiirli  from  CheBtt-r  lo  Wood- 
luwii,   I'tiin.     A.  C.  Sliaiid,   rhiladvlphia,  t'h.   KiiKr. 

I'runaylvania — flty  Couiu-ll,  WchI  Iti-adinK.  Kranted  fraii- 
chliio  to  IttMidliiK  &  VVoriu-lHilorf  TraiiHll  Co.  to  douljle-track 
I'enn  Ave.  from  bridge  to  8th  Ave.  Walter  A.  KIkkh.  ItcadInK, 
I'n-B. 

Marylaad— WfMtern  .Maryland  U.H.,  Haltliiiore.  contem- 
nlnten  e.vpundllurc  of  tli.n'il'.aim  fur  liiiprovtinentB  in  Curtis 
liny  Section.     H.   U.  I'ratt.   Italllniore,  Ch.   Kn»{r. 

<;rarKla — Snulhirn  Ky.  Bold  J", 000.0(10  bonds.  Troceeds  will 
bo  UHed  to  relocate  and  clouble-trnck  line  between  Cornelia, 
Ca..  and  Ci-nirnl.  S.  C.  I'..  Herman.  W'abhinKton,  D.  C.  Ch. 
KnKr.      Noted    Feb.   3  and   .Mar.  30. 

.Alabama — Mlrnilnnhum  liiterurban  development  Co..  Hlrin- 
InKhain,  Ala.,  recently  Incorporated,  plans  to  conBtriict  rail- 
way via  Dora  and  Cordova  to  Jasper,  Ala.,  about  35  ml.  W. 
A.    Spencer,    Wylain.    I'res. 

MUhImmIiiiiI— .Meridian  ^-  .Memphis  II. U.,  Meridian,  plans  to 
construct  railway  from  Meridian,  eastward  to  Myrtlewood, 
Ala.,  upon  coinpbtlon  of  line  now  belnj?  constructed  between 
I'nlon  and  Sebnstapol.  8.  A.  Neville,  .Meridian,  VIce-Pres.  and 
Gen.   Mkt. 

Ohift — City  Council,  Warren,  jfranted  franchise  to  Mahon- 
Inp  Valley  Railroad  Co.  to  extend  line  from  present  Interurban 
station  at  Main  and  South  .'^t.  to  city  limits  at  plant  of  Trum- 
bull Steel  Co..  Warren.  J.  B.  I'helan.  I'unxsutawney,  I'enn., 
Treas.,  Gen.  Mkt.  and  I'ur.  Agt.     Noted  Jan.   6. 

Ohlo^ — I'cnnsylvani.i  Lines  West  of  Pittsburph  plans  to 
double-track  Ft.  Wayne  Division  from  Leetonla  throuRh  Al- 
liance and  Massillon,  46.4  ml.  Thomas  Ilodd,  Pittsburgh, 
Penn.,  Ch.  Ennr. 

Indiana— Winona  Interurban  Railway  Co.,  Warsaw,  will 
construct  switch  on  Indiana  St.  William  D:  Frazer,  Warsaw, 
I'res.  and  Gen.  Mgr. 

Inillnna — Press  reports  state  County  Commissioners  have 
been  asked  to  call  election  In  Richmond  and  Wayne  Town- 
ships, Richmond,  to  vote  on  proposed  subsidy  of  $100,000  for 
electric  railway  from  Portland  to  Richmond,  via  Union  City. 
Ira  N.  Vernon,  Interested.     Noted  Feb.  24. 

Indlnnn^Pl.uis  beinp  considered  by  Ft.  Wayne  &  Northern 
Indiana  Traction  Co..  Ft.  Wayne,  to  extend  city  line  at  Wa- 
bash to  City  Park  and  plant  of  .Service  Motor  Truck  Co.  S.  W. 
Greenland. 'Ft.    Wayne.   Gen.    Msr. 

.MIelilKan — Grand  Rapids  &  Indiana  Ry.,  Grand  Rapids, 
plans  to  construct  Cottafie  Grove  spur  to  Division  Ave.  J.  H. 
P.   HuKhart,  Grand   Rapids,   Pres. 

IlllnolM — ChicaRo  &  Illinois  Midland  Rv.,  controlled  by 
Peabody  Coal  Co.,  332  South  Michigan  Ave.,  Chicago,  III.,  plans 
to  construct  extension  from  Waverly  to  connection  with  Bur- 
lington &  Northwestern  Ry.,  13  mi. 

MinneMota — Chicago,  St.  Paul.  Minneapolis  &  Omaha  Ry., 
St.  Paul,  plans  to  improve  its  Hazel  Park  Yards.  Estimated 
cost,   $1,000,000.     H.  Rettinghouse,  St.   Paul,  Ch.  Engr. 

South  Dakota — Dululh,  Huron  &  Southern  Railway  Co.,  re- 
cently incorporated  at  Huron,  S.  D.,  will  construct  railway 
from  Huron.  S.  D.,  to  Duluth,  Minn.,  also  to  St.  Paul,  Minn. 
New  companv  contemplates  $20,000,000  bond  issue.  F.  W. 
Henderson,  109B  Ryde  St.,  St.  Paul,  Minn.,  Pres.     Noted  Dec.  2. 

North  Dakota — Great  Northern  Ry.  plans  to  construct  line 
from  Arnegard  toward  New  Rockford  and  west  from  Newton, 
N.   D.     A.  H.   Hogeland,  St.   Paul.   Minn.,   Ch.  Engr. 

WyomhiK — Sheridan  Sugar  Co.,  Sheridan,  contemplates  rail- 
way from  Sheridan  to  Big  Horn.     S.  W.  Sinsheimer,  Gen.  Mgr. 

Montana — J.  J.  Klein.  Poison,  Stanley  Scearce,  Ronan,  and 
associates,  are  interested  in  proposed  railway  from  Missoula 
to    Poison.    Mont. 

MiNMonri — Memphis  Railroad  Co.,  recently  incorporated  at 
Kennett,  Mo.,  with  $90,000  capital  stock,  will  construct  lumber 
railway  from  Cardwell  to  Geneva.  Mo.,  about  9  mi.  John  W. 
Vail,  C.  A.  Merryman  and  John  S.  Dull,  Decatur  and  Card- 
well,    interested. 

Oklahoma — Project  to  construct  belt  line  railway  around 
Oklahoma,    Oklahoma,    revived    by   Oklahoma    Industrial   Co. 

New  Mexico — Atchison,  Topeka  &  Santa  F§  Ry.  contem- 
plates extension  of  its  yards  along  South  1st  St.,  Albuquerque. 
C.  W.  Felt,  Chicago,  111.,  Ch.  Engr. 

Utah — Salt  Lake  &  Utah  R.R.,  Salt  Lake  City,  applied  to 
County  Commissioners  for  franchise  to  build  extension 
through  Granger  and  Pleasant  Green,  15  mi.  W.  R.  Arm- 
strong, Salt  Lake  City,  Ch.  Engr. 

Arizona — Surveys  being  made  by  Empire  Zinc  Co.,  Tucson, 
for  aerial  tramway  from  Twin  Buttes  R.R.  to  Xavier  mine, 
about  8  mi.     C.  T.  Brown.  Mgr. 

AVaMhinirton — At  election  held  Mar.  7  citizens  of  Seattle 
approved  of  transfer  of  funds  of  $285,000  to  construct  and 
equip  belt  line  railway  from  south  end  of  Dunwamish  Ave. 
to  point  near  Stacey  St,,  Seattle.  J.  R.  West,  Ch.  Engr.  of 
Port  of  Seattle.  C.  E.  Remsberg,  Seey.  Comrs.  Noted  Jan. 
13  and  Mar.  2. 

OreKon — S.  S.  Bullis,  of  Southern  Oregon  Traction  Co., 
Medford,  recommends  that  city  issue  $250,000  bonds  to  con- 
struct   railway    from    present    terminus    at    Medford    to    Blue 
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copper    mine.      Traction    company    then    aureea   lo   con- 
line    from   end    of   city   road    lo   mine   and   to   leaa«   city 
"    '  '■    ~*      "^      '    '    yeara.     Noted 


will)    option 
Ifl. 


purchase    It    at    end    of    6 


California — Pacific    Electric    Uy.,    Lo»    AnKclrs-.    petitioned 

Stale  Itallroad  ComnilBMlon  for  permlBsion  to  iili  ■   onii 

of    IIH    line    In    .Sun    I'edro    known    iib    niirrow-g:i.  \„ 

rcci.riHlriict   liiBlearl   ,i   connecting   tr.-ick   at    unm.  ..,r- 

<lena-l>on)ln(|Ui'Z    main    linen.      J.    McMillan,    Lot-  ,,  n 
Mgr. 

llldM    In   uufi    I  unlrai-ln   .\tvnrdrd 

l'rnn>i>U«uln  I'lttHbuiKh  At  Sli<>wniut  U.K.  awai.liil  foii- 
Iracl  for  line  from  CudOKHii  to  Frecporl  to  J.  H  ('•(ItHETT, 
Klttiinnlng.  W.  W.  Henahey,  KItlannlnK.  Ch.  Engr.  Noted 
.Mar.    10. 

W'fHt  Vlrirlala  —  Contrn<t  for  constructing  railway  from 
connection  with  line  of  Baltimore  &  Ohio  Kjillroad  Co.  at 
Hutchln.son  to  Wyatt,  S  ml.  for  Fairinont-liinKanioii  Hallway 
Co.  awarded  to  .MILLER  CO.N.STIHCTU  ).N  C<»..  Lock  Haven. 
Penn.      C.    M.    Porter,    Baltimore,    iiitereBted.      Noted    Feb.    2. 

.ilahnma — Alabama  Great  ,South<-rn  R.R.  awarded  contract 
for  double-track  from  Ft.  Pavne  to  F'landers,  Ala.,  to  M.  M. 
ELK.V.V,  .Macon,  Ga.  C.  S.  Dougherty,  Cincinnati,  Ohio,  Ch. 
Engr.      .Noted    Sept.    »   and    Mar.    16, 

.\liil>ama — Chattahoochee  Valley  Ry.  awarded  contract  for 
line  from  present  terminal  at  Jester,  Ala.,  south  to  ctmncct 
with  Columbus-Alabama  Division  of  Central  of  Georgia  Ry. 
at  i.oint  near  ColumbuB,  Ga,,  to  NICHfH.,S  C().NTRAf!TI.N'G  CO., 
Atlanta.  Ga.  J.  T.  Barker,  West  Point,  (in..  Gen.  .Mgr.  Noted 
Mar.    16. 

.MIiMlHHlppI — McComb  &  Magnolia  Light  and  Railway  Co. 
Iilans  to  construct  line  from  Summit,  .Miss.,  south  via  McComb 
and  Fernwood  to  Magnolia.  10  mi.  Work  will  be  done  by 
company's  forces  and  will  include  900-ft.  trestle.  S.  M.  Jones, 
Laurel,    .Miss.,    intere.^tod. 

i.nulHlnna — Gulf.  Sabine  &  Ri-d  River  R.R.  awarded  con- 
tract for  line  from  Farwell  to  Merrville,  La„  to  COOK  &  RICH- 
ARD.SO.V,  Crockett,  Tex.  A.  J.  Willison,  Orange,  Tex..  Ch. 
Engr.      Noted    Mar.    9. 

Ohio — Pennsylvania  Lines  West  of  Pittsburgh  awarded  con- 
tract for  freight  yards  at  Canton  to  CAREY  CO.N.STRUCTIO.N 
CO.     Thomas  Rodd,  Pittsburgh,  Ch.  Engr. 

Ohio — Wheeling  &  Lake  Erie  R.R.  awarded  contract  for 
spur  3 '/i  mi.  long  and  yards  at  upper  end  of  spur  east  of 
W.ico  to  J.  C.  CARLA.ND,  Tolerlo.  Estimated  cost,  $250,000. 
W.   L.    Rohbock,   Cleveland,   Ch.   Engr.     Noted   Mar,    16. 

WiiHttnnln  —  Contract  for  constructing  proposed  railway 
from  -Mt.  Hope.  Wis.,  to  Stockton,  III.,  for  Wi.sconsin  &  Illi- 
nois R.R.  awarded  to  RAILWAY  CONTRACTING  AND  EQT'IP- 
MENT  CO,  20  W^est  Jackson  Blvd.,  Chicago,  111.  Line  will  be 
about   115   mi.   long. 

NebraMka — Contract  for  grading  for  Finchville  siding  on 
Kearney  and  Black  Hills  branch  of  Union  Pacific  R.R.  about 
19  mi.  northwest  of  Callaway,  Neb.,  awarded  to  J.  M.  SAVIDGE. 
Callaway.     R.  L.  Huntley,  Omaha.  Ch.   Engr. 

MlHMourl — Contract  for  line  from  Monroe  City  to  Moberly 
for  Chicago.  Burlington  &  Quincv  R.R.  awarded  to  J.  J.  Mc- 
CAT'GHEY  CO.,  Chicago.  111.  W.  L.  Breckenridge,  Chicago, 
111.,   Ch.    Engr.      Noted    Feb.    3. 

WaxhlnKton — Wynooche  Timber  Co..  Hoquiam,  awarded 
contract  for  6  mi.  logging  railway  to  GRAYS  HARBOR  CON- 
STRUCTION CO.,  Gravs  Harbor.  Frank  H.  Lamb,  Hoquiam, 
Pres.     Noted  Mar.  23. 

LIGHT,    Hi:.\T    .\XD    POWER 

Propo.sed    Work 

MaHH.,  Taunton — City  plans  to  construct  2,200-voIt,  S-phase 
and  2-phase  transmission  line  about  2  mi.  long.  Alonzo  K. 
Cromwell.   City   Engr. 

Conn..  Crciwell — Connecticut  River  Power  Co.,  New  London, 
granted  permission  to  construct  steam-driven  power  plant  on 
property  known  as  Ne\v  England  Brownstone  Quarry  Dock, 
also  to  build  transmission  line  on  River  St. 

IV.  v.,  Chatham — Chatham  Light,  Heat  and  Power  Co.  ap- 
plied to  Public  Service  Commission  for  permission  to  con- 
struct distribution  systems  in  Austerlitz,  Claverack,  Hillsdale. 
Copake  and  Taghkanic. 

N.  Y.,  Xyaek — Rockland  Light  and  Power  Co.,  Nyack,  will 
issue  $200,000  stock.  Part  of  proceeds  will  be  used  for  im- 
proving and  extending  plant  and  sy.stem. 

IV.  Y.,  Olean — Olean  Electric  Light  and  Power  Co.  granted 
permission  by  Public  Service  Commission  to  issue  $159,000 
bonds  and   stocks   for   improving  plant   and   system. 

X.  Y.,  Stamford — Plans  being  considered  by  West  Branch 
Light  and  Power  Co.,  Stamford,  to  extend  transmission  lines 
to   Jefferson. 

IV.  .1..  Trenton — Plans  prepared  by  George  S.  Drew,  State 
Arch.,  State  House,  for  power  house  at  State  Hospital.  Esti- 
mated  cost,   |S5,000. 

Penn.,  Easton — Charles  Collmar,  Supt.  Street  and  Pub. 
Impvts.,  recommends  installation  of  new  municipal  electric- 
light  plant.  Estimated  cost,  $55,000.  Chauncey  A.  Reese, 
City  Engr. 

Penn.,  Erie — Plans  will  be  prepared  by  B.  E.  Briggs,  City 
Engr.,  for  12-duct,  low-tension  conduit  on  West  10th  St.  from 
Peach  to  Cascade  St.     Estimated  cost,   $10,000. 

X.  C,  Chapel  Hill — City  retained  J.  B.  McCrary,  Co.,  Engr.. 
Atlanta,  Ga..  to  prepare  plans  for  lighting  and  heating  plant 
for  University  of  North  Carolina.     Estimated  cost,  $35,000. 

N.  C,  Zehulon — Contract  will  soon  be  awarded  for  elec- 
tric-light system.  Estimated  cost,  $8,000.  E.  C.  Daniel. 
Mayor.     .Noted  Mar.  23. 

S.  C,  Central — Southern  Railway  Co.  will  build  electric  sub- 
station at  Central.  W.  H.  Wells,  Washington,  D.  C,  Ch.  Engr 
of  Constr. 
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S.  v.,  St.  (JecTRe — Citizens  voted  $5,000  bonda  for  Improving 
oloctric-liRht    plant. 

(;n.,  Coniolin — Southern  Railway  Co.  will  build  electric 
substation.  W.  H.  Wells,  Washington,  D.  C,  Ch.  Engr.  of 
Constr. 

iia.,  KiiiKKol)! — D.  Perriss  will  enlarge  and  improve  elec- 
tric-light plant. 

<in.,  Tylice — Central  of  Georgia  Ry.  will  install  electric- 
light   plant  and   pumping   plants.     C.   K.   Lawrence,   Savannah, 

Ch.    Kngr. 

Fla.,  St.  IVtcrxhurK — St.  Petersburg  Lighting  Co.  plans  ex- 

pendituri-   of   .$7.'), 000    to   enlarge    its   plant. 

Fla.,  VVeltNtor — City  Council  granted  franchise  to  Wilborn, 
Zellor  &  Zeller,  Detroit,  Mich.,  for  electric-light  plant  at 
Webster. 

MiNN.,  noonevllle — .T.  K.  Kaye,  Okolona,  purchased  prop- 
erty of  Boonevillp  Light  and  Water  Co.  and  will  rebuild  elec- 
tric and  water  .systems  and  in.stall  ice  plant. 

MIhh..  (iotMliiinn — City  will  issue  S.I.OOO  bonds  for  electric- 
light    plant.      W.    I';.    Meek,   Mayor.      Noted    Mar.    .30. 

La.,  West  Monroe — -See  item  under  "Water-Works." 

Teiiii..  Daudriilgo — W.  A.  Lyle  will  improve  hydro-electric 
plant.       Estimated    cost.    $7,000. 

Teiiii.,  I.ivingNton — -Press  reports  state  Livingston  Light 
and  Power  Co.,  recently  organized  at  Livingston,  has  leased 
water  rights  and  plans  to  install  hydro-electric  power  plant. 
Estimated  cost,  $10,000.  S.  O.  Kennedy,  Schenectady,  N.  Y., 
Pres. 

Tenn.,  Ne\vi»or< — City  will  expend  about  $5,000  for  electric- 
lighting  system. 

Ohio,  C'olunihiiM — A.  Borden,  Dir.  of  Pub.  Ser.,  recommended 
that  City  Council  employ  Herman  Camper  to  prepare  plans  and 
supervise  construction  of  extension  to  municipal  electric-light 
plant.  Bonds  for  $265,000  voted  for  this  purpose.  Henry 
Maetzel,  City  Engr. 

Ohio,  Kent — City  plans  to  install  municipal  electric-light 
plant.     M.   L.   Davey,   Mayor. 

Ohio,  Kliddletown — Public  Utilities  Commission  received  ap- 
plication from  Ohio  Gas  and  Electric  Co.  to  issue  $500,000 
bonds,  $200,000  del)entures  and  $300,000  capital  stock.  Com- 
pany plans  to  use  proceeds  in  acciuiring  property  of  Middle- 
town  Gas  and  Electric  Light  Co.,  Middletown.  Franklin  Elec- 
tric Light  Co..  Fjanklin,  Leetonia  Electric  Light  Co.,  Leetnnla 
and  New  Lisbon  Gas  Co.,  New  Lislion.  and  to  extend  and  im- 
prove  above   plants  and   systems. 

Oliio,  Reiiiiltlie — Plans  being  considered  for  installation 
of  electric-light  plant  in  Republic. 

Ind.,  Corydon — Interstate  Public  Service  Co.,  Indianapolis, 
plans  to  improve  its  plant  at  Corydon.  Chester  P.  Wilson, 
Indianapolis.    Pres. 

Ind.,  Garrett — Plans  being  considered  by  Water.  Heat,  Light 
and  Power  Department  for  improving  powei-  plant  and  con- 
structing 150.000-gal.  reservoir.     W.  W.  Mountz,  City  Clk. 

Ind.,  Madison — Madison  Light  and  Railway  Co.  granted  per- 
mission by  I'ublic  Service  Commission  to  issue  $13,000  in 
securities   for   improving   its   plant. 

Wis.,  Ogenia — City  plans  to  install  electric  lighting  system. 

Iowa,  Uurlington — Burlington  Railway  and  Light  Co.  plans 
45-mi.  transmission  line  to  connect  its  plants  in  Des  Moines 
and  Louisa  with  Burlington. 

Iowa,  Imogene — (Official) — Bids  will  soon  be  received  for 
municipal  electric-light  plant.  Estimated  cost,  $4,600.  F.  J. 
Wiman,   City  Clk.      Noted   Mar.    IG. 

Iowa,  MiLsoatine — Muscatine  Lighting  Co.  contemplates  in- 
stalling new  equipment  in  its  new  emergency  station.  Esti- 
mated  cost   between    $25,000   and    $.30,000. 

Iowa,  Vinton — See  item   under  "Water-Works." 

Minn.,  nine  F^artli — Citizens  will  soon  vote  on  $15,000  bonds 
for  improving  and  extending  lighting  system. 

Kan.,  Dightun— W.  R.  Rollins  &  Co.,  Engr.,  Midland  Bldg., 
Kansas  City,  Mo.,  preparing  plans  for  electric-light  plant  in 
Dighton. 

Kan.,  Morganville — R.  B.  Fegall  granted  franchise  to  install 
and    operate    etectric-light    plant    in    Morganville. 

Kan.,  'Waiiefield — Plans  being  prepared  by  Burns  &  McDon- 
nell, Consult.  Engl-.,  Scarritt  Bldg.,  Kansas  City,  Mo.,  for 
municipal   light   and   power   plant. 

Nel).,  Oal< — State  Railway  Commission  received  application 
from  Meyer  Hydro-Electric  Power  Co.,  Oak,  for  permission 
to  issue  $100,000  stock  and  $.'0,000  bonds,  proceeds  to  be  used 
for  extending  transmission   lines. 

S.  D.,  Enrelta — Citizens  Light  and  Power  Co.  recently  or- 
ganized, contemplates  electrio-light  and  power  plant  in 
Eureka.     V.  Vorlander  and  J.  A.  Gardner,   Eureka,   interested. 

S.  D.,  Lake  Norden — See   item  under  "Water-Works." 

S.  U.,  Lead — Citv  Commissioners  contemplate  municipal 
electric-lighting   system.      L.    D.   Lea,   City   Engr. 

N.  D.,  Dogden — According  to  press  reports  citizens  contem- 
plate electric-light  plant. 

N.  D.,  Stanlev — Preliminary  plans  being  prepared  by  C.  .1. 
Donaldson,  Consult.  Engr.,  for  electric-light  and  water-works 
plant   to   serve    4   towns. 

Mo.,  Cowgill — Excelsior  Springs  Water,  Gas  and  Electric 
Co.  contemplates  extending  transmission  line  from  Polo  to 
Cowgill  and  install  distribution  system  in  Cowgill. 

Ark.,  Ft.  Smith — (Official) — We  have  been  informed  that 
Clear  Creek  Oil  and  Gas  Co.  plans  to  receive  bids  about  Jan. 
1  1917  for  extending  gas  mains  from  Ft.  Smith  to  Conway, 
thence  to  Little  Rock  and  Memphis.  A.  Robertson,  Secy.  Noted 
Mar.   23. 


Ark.,  ItuMh— Ambrose  Estes,  Rush,  plana  to  Install  electric- 
light  and  water  systems  In  Rush.  Electrlc-llght  plant  will  be 
installed  at   Edith  Mill. 

Te.\.,  Marlin — C.  E.  Meronoy,  Mart.  Tex.,  and  associates 
plan    to    build    gas-manufacturing    plant. 

Tex.,  Shiner — Election  will  be  held  Apr.  18  to  vote  on  $12,- 
000  l)onds  for  electric-light  plant. 

Okla..  liiaekwrii — City  will  hold  election  Apr.  19  to  vote  on 
$10,000  bonds  for  improving  electric-lighting  system. 

Okla.  ChiekiiMha — -Chickasha  Gas  and  Electric  Co.,  Chick- 
asha,  will  con.struct  transmission  lines  from  Chickasha  to 
Verden,  al)Out  10  mi.,  to  furnish  city  of  Verden  with  electricity. 

Okla.,  CuNhing' — Bids  will  soon  be  received  for  plant  for 
Minnesota    lOlcctric  Light  and   I'ower   Co. 

Okla.,  I't.  toI»l> — See  Item  under  "Water-Works." 

Idaho,  lianrroft — Election  will  soon  be  held  to  vote  on  $30,- 
000  bonds  foi-  municipal  electric-light   plant   in   Bancroft. 

Idalio,  .lulinettn — Fred  C.  Hollirook,  Culdesac  purchased 
clectiic-light  plant  owned  by  C.  J.  and  J.  C.  Martin  and  will 
improve    and    (  xtind    system 

!V.  It.,  Frederieton — Fredericton  Gaslight  Co.,  recently  or- 
ganized, plans  to  extend  line  on  east  side  of  St.  Johns  River. 
Estimated   cost,    between   $25,000   and    $30,000. 

Ont.,  Grand  Valley — Citizens  voted  $11,000  for  hydro-elec- 
tric  system.      .1.   A.   Richardson,   Clk. 

Sa.*ik.,  Sa.skatfM>n — City  plans  to  enlarge  power  house.  An- 
drew  Leslie,    City   Clk. 

Aita.,  Ueverly — Town  Council  petitioned  City  of  Edmonton 
to  extend   electric-light   system   to   Beverly.  ■ 

nidN  In  and   ContraotH  Awarded 

N.  C,  Na.shville — Contract  for  electric-light  and  water- 
works plant  awarded  to  J.  B.  McCRARY  CO.,  Atlanta,  Ga. 
Estimated  cost,  $45,000.  L.  T.  Vaughan,  City  Engr.  Noted 
Mar.   30. 

Ala.,  Fairhope — (Official) — Contract  for  municipal  electric- 
light  plant  awarded  to  FAIRBANKS-MORSE  CO.,  at  $4,000. 
Noted   Sept.   30. 

Ind.,  Columbus — Contract  for  municipal  electric-light  plant 
awarded  to  .SANBORN  ELECTRIC  CO.,  Indianapolis,  at  $16,000. 
George   Rader,   City   Engr.      Noted    Feb.    24. 

111.,  KaNt  St.  liOuiM — (Official)— All  bids  rejected  for  elec- 
tric power  plant  to  furnish  electricity  for  new  and  old  high 
school  and   Horace   Mann   .School.      Noted   Mar.   23. 

Minn.,  (Jraooville — Contract  for  transmission  line  through 
Barry,  Beardslev,  Browns  Vailev,  Wilmot,  Peever  and  Sisseton 
awarded    lo    .STERLING    ELECTRIC   CO. 

Tex.,  Forney — (Official) — Contract  for  transmission  line 
from  I'oinev  to  Terrell  and  Kaufman  for  Terrell  Electric 
Light  Co.,  Terrell,  awarded  to  TEXAS  CONSTRUCTION  CO. 
Estimated  cost  between  $70,000  and  $80,000.  M.  A.  Joy,  Pres. 
Noted  Mar.  23. 

BRIDGKS 

I'ropo.«ie«l    AVork 

Conn.,  Hartford — Bids  will  be  received  by  State  Highway 
Commission  until  2  p.m..  Apr.  12.  for  reinforced-concrete 
bridge  in  Danbuty  Township  and  concrete  bridge  on  Queen  St.. 
Southington   Township. 

Conn.,  Waterbury — Plans  being  prepared  by  R.  A.  Cairns. 
Citv  Engr..  for  viaduct  over  yards  of  Southern  Ry.  from  State 
to   William    St. 

N.  v.,  (ireenwieb — (Official) — Bids  will  be  received  by  R.  L. 
Skinner.  Town  .Supt..  Greenwich,  and  John  Wright.  Town  Supt. 
of  Jackson.  P.  O..  address  Cambridge,  N.  Y..  at  election  room  in 
Village  of  Greenwich  until  I  p.m.,  Apr.  14.  for  bridge  across 
Battenkill    at    liattenville.       (See    adv.) 

N.  v.,  Heuvelton — Bonds  for  $4  00,000  voted  by  citizens  for 
reinforced-concrete    bridge     over    Oswegatchie     River. 

IV.  v..  Hunt — Bonds  for  $25,000  voted  for  bridge  across 
Genesee  River.     George  C.   Schaffer,   Genesee,  Engr. 

N.  v.,  Utica — Bonds  for  $26,000  sold  for  Pleasant  St.  Via- 
duct.    Joseph  Kemper,  City  Engr. 

N.  J.,  Atlantic  City — See  item  under  "Buildings." 

N.  .1.,  Camden — Plans  being  considered  by  Bridge  Com- 
mittee of  Board  of  Chosen  Freeholders  of  Camden  and  Bur- 
lington Counties  and  Public  Service  Railway  Co.  for  bridge 
across    Pensauken    Creek    at    Moorestown    Pike     intersection. 

Penn.,  .lohnHtown— Press  reports  state  new  bridge  will  be 
constructed  across  Conemaugh  River  to  replace  one  which 
collapsed  Mar.  21.  Estimated  cost,  $200,000.  which  will  be 
borne  by  city.  Cambria  Steel  Co.,  Pennsylvania  R.R.  and 
Johnstown    Traction    Co. 

Penn.,  LnnrnHter — Bids  will  be  received  by  D.  Swope.  Clk.. 
until  .\pr.  10  for  concrete  bridge,  55-ft.  span,  over  Canestoga 
Creek  at  Martins  Mill,  East  Earl  Township. 

Penn..  New  Ca«tle — County  contemplates  bridge  across 
Boyles   Ave.      Estimated   cost.    $5,000. 

Penn.,  South  Ilethlehem — Plans  being  prei)ared  for  new 
bridge  across  tracks  of  Lehigh  Valley  R.R..  Central  R.ailroad 
of  New  Jersey  and  Re;idlng  Ry.  at  South  Bethlehem  to  re- 
place present  condemned  structure.  Estimated  cost.  $500,000. 
("iiarles  M.  Schwab,  Warren  A.  Wilbur,  E.  T.  Stotesbury,  F.  B. 
Thomas.  Pres.  Tiehigh  Valley  R.R.  and  A.  Bressler,  of  Central 
Railroad  of  New  Jersey,  will  confer  In  Philadelphia  on 
proposed   work. 

Bid..  Annapolix — It  is  planned  to  increase  $2,500,000  road 
loan  now  in  ilaryland  Legislature  to  $2,700,000  in  order  that 
bridge  may  be  constructed  over  shallow  bay  from  mainland 
of  Worcester  to  Ocean  City. 

Md.,  Cumberland — Citizens  recently  voted  $60,000  bonds  for 
bridges.  James  P.  Gaffney,  City  Engr.  Noted  Jan.  20  and 
Mar.   2. 

Va.,  Farm^lUe — (Official) — Bids  will  be  received  by  Clerk 
of  Farmville  County.  Farmville,  until  noon,  Apr.  12,  for  bridges 
across  Brier  Creek,  Sandy  and  Bush  Rivers.  G.  P.  Coleman, 
Richmond,  Va.,  State  Highway  Comr. 
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\  n..  nirhmtiud  — I'Muar  H.  KnKllxh,  Itlirlinionil.  rcconiini'ndicl 
I'liiiNtriK'tlnu  liililnf  luTcmn  .liinii-M  Illvi<r  '•oiini-i'llnK  iiorlh  .nul 
SMtith  Hlili-H  or  I'lty.  KMtlnmtuil  i-oHt,  $IUO,()00.  Chiii'lvH  10. 
Hollliiu.  I'lly   lOiiKi. 

\V.  Vn.,  Klklim  — (Otili-liil)  —  Hl<l8  will  l>o  ffcclvcd  by  County 
Cuiirt  of  KMiiilolph  Couiity  until  2  p.m.,  Apr.  10,  for  iHpacl 
I'hurch    llildni'   iumohm    lA'iulInK   CreoU. 

N.  «■.,  Hnloltih  -  I'liiiiH  holnn  conHltloroil  by  t^lty  ("omnilH- 
HloniTH  i4n<l  .Soulhcin  Itv.  for  viaduct  over  ri\llro:iil  IrackM  at 
W.-st  .Martin  SI.  Kullway  will  contrlbulo  $ll»,l)no  toward 
I'OMt.  \V.  II.  W.llH.  \\  iishlnKton,  11.  C.  (,'h.  Knur,  of  railway. 
1{.    H.    Si-awill.   t'lly    lOnKr. 

S.  i'.,  Ilrniiforl  —  I'n-HS  reporlH  wtalf  relnforcfd-concrote 
IirldKO  with  draw,  about  1.300  ft.  lonn  fXoluHlv<-  of  aiinroacheB, 
will  b(>  c-onMtructiMl  by  Hi-aufort  and  St.  Helena  HridKO  Coni- 
inlMslon.  i:«tlniatid  cost.  ?S0.000.  T.  H.  Chrlstenscn.  Chn.  of 
Conin. 

S.  v.,  ChnrU'Hlon — Plans  bolnKC  considered  for  bridge  rvcrosB 
.\8hley    River.     .1.   11.    DenRle.  City   10n«r. 

(in..  I.opMhiirK— Citizens  voted  Jso.oon  bonds  for  brldKCS, 
roads  ami  courthouse  In  hoc  County.     Noted  Mar.  9. 

I'Mn.,  Ilrnilfiitiiwn — Kids  will  be  received  by  Robert  Roesch, 
County  CIU..  until  .\pr.  2»  for  relnforced-concrete  bridges  in 
Saras<)ta-Veni<e  Road  and  Bridge  District.  Charles  A.  Browne, 
DIst.   Kngr.      .Noted  .Ian.  27. 

Kin.,  SnrnNolii — See  Item  under  "Streets  and  Ivoads." 

Alii.,  M<iiir<>«-vlllt— Bids  will  be  received  by  Board  of  Rev- 
enue of  ,\I<inroe  County  until  Apr.  21  for  relnforced-concrete 
bridges  and  culverts,  also  steel  bridges,  on  public  roads.  Carl 
Barker.   County    ICngr. 

Tcnn.,    H.vr«l«towii — See    item    under    "Streets    and    Roads." 

Tenn.,  \nMhvlIlo— (<  >lllcial)— Bids  will  be  received  by  Board 
of    Coinnilssioiiers    until    10    a.m.,    Apr.    IS,    for    Improvements 
known  as  "Charlotte   Ave.  Oveihead   Bridge  and   Approaches, 
W.  W.  Southgate.  City  Engr.     Noted  Mar.  16.     (See  adv.  Mar. 
30    Issui). 

Tenn..   noKerMvlUe — See    item    under    "Streets   and    Roads." 

Ky„  Alliiiny — Bids  will  be  received  by  J.  G.  Sloan,  Audr. 
Clinton  Countv.  until  noon.  Apr.  10,  for  steel  highway  bridge 
over   Spring   Creek    on    Albany-Byrdstown    Rd. 

Ky.,  JnineMtown — Sec  item  under  "Streets  and  Roads." 

«>hlo,  Acton — (oilicial) — Cleveland.  Cincinnati,  Chicago  & 
St  I.ouis  Rv.  will  construct  l.'jO-ft.  deck  girder  bridge  across 
Buck  Creek'nt  Acton.  Estimated  cost,  $34,000.  C.  A.  I'aquette, 
Cincinnati.  Ch.  Engr. 

Ohio,  Akron — CItv  contemplates  culvert  across  Getz  St. 
between  Steiner  and  Cole  Ave.     J.  A.  Gehres,  City  Engr. 

Ohio,  AnKonln — (OtVicial) — Cleveland,  Cincinnati.  Chicago  & 
St.  Louis  Rv.  will  build  girder  bridge  across  Stillwater  River 
near  Ansonia.      C.   A.    Paquette,   Cincinnati,   Ch.   Engr. 

Ohio,  (-nnton — (Otlicial) — Bids  will  be  received  by  Commis- 
sioners of  Stark  County  until  10  a.m.,  Apr.  10,  for  furnishing 
county  with  culverts. 

«thi<>.  rinclnnati — Bids  will  be  received  by  Commissioners 
of  Hamilton  County  until  noon,  Apr.  21,  for  concrete  bridge 
on  Eagle  Rd.,  Colerain,  Township. 

Ohio,  Cleveland — Bids  will  be  received  by  E.  G.  Krause, 
Clk.  of  Cuyahoga  County,  until  10  a.m..  Apr.  12,  for  bridge 
work   per   report   No.   3763.     W.   A.   Stinchcomb,   County   Engr. 

Ohio,  Cnlnnibiis — Bids  will  be  received  by  Commissioners 
of  Franklin  County  until  noon  and  2  p.m.,  Apr.  10,  for  bridge 
work. 

Ohio.  Dayton — County  contemplates  bridge  across  Beard- 
shear  Rd.  and  Miami  River  in  Wayne  Township.  A.  Smith, 
County  Engr. 

Ohio,  Delaware — (Official) — Cleveland.  Cincinnati,  Chicago 
&  St.  Louis  Ry.  will  construct  200-ft.  extension  to  bridge 
across  Olentangv  River  at  Delaware.  Estimated  cost,  $47,000. 
C.  A.   Paquette,  Cincinnati,  Ch.  Engr. 

Ohio,    Go-shen — See    item    under    "Streets    and    Roads." 

Ohio,  Hamilton — Plans  being  prepared  by  Fred  Hammerle, 
Countv  Engr.,  for  bridge  at  Stevens  Farm,  Reilly  Township. 
Estimated  cost,  $5,000. 

Ohio,  Li.sbon — (Official) — Bids  will  be  received  by  Board 
of  Commissioners  of  Columbiana  County,  Court  House,  until 
1  p.m.,  Apr.  10,  for  constructing  Bridge  No.  870  on  Lisbon- 
Salineville   Rd. 

Ohio.  London — (Official) — Cleveland,  Cincinnati,  Chicago  & 
St.  Louis  Ry.  will  construct  bridge  across  Big  Sugar  Creek  at 
London.  Estimated  cost,  $27,000.  C.  A.  Paquette,  Cincinnati, 
Ch.  Engr. 

Ohio,  Slielbyville — '(Official) — Cleveland,  Cincinnati,  Chicago 
&  St.  Louis  Ry.  will  construct  bridge  across  Blue  River  at 
Shelbyville.  Estimated  cost,  $15,000.  C.  A.  Paquette,  Cincin- 
nati,  Ch.   Engr. 

Ohio,  Sidney— (Official) — Cleveland,  Cincinnati,  Chicago  & 
St  Louis  Rv.  will  build  bridge  across  Miami  River  at  Sidney. 
Estimated  cost,   $38,000.     C.  A.   Paquette,   Cincinnati,   Ch.   Engr. 

Ohio,  Youngstow-m — Bids  will  be  received  by  Commission- 
ers of  Mahoning  County  until  1  p.m.  Apr.  17,  for  relnforced- 
concrete   bridge   on    McCartney   Rd. 

Ind.,  Anderson — Bids  will  be  received  by  Board  of  Com- 
missioners of  Madison  County  until  10  a.m.,  Apr.  15,  for  re- 
placing bridges  over  Fall  Creek.     Noted  Mar.  9. 

Ind..  Anderson — County  Commissioners  retained  John 
Mueller,  Engr.,  Newcastle,  to  prepare  plans  for  bridge  across 
White    River    at    9th    St. 

Ind.,  Danville — Bids  will  be  received  by  Commissioners  of 
Hendricks  County  until   10:  30  a.m.,  Apr.   15,  for  bridge   work. 

Ind.,  Marion — Bids  will  be  received  by  Commissioners  of 
Marion  County  until  10  a.m.,  Apr.  10,  for  steel  bridge  with 
concrete  abutments  in  Pleasant  Township  and  refloonng 
McFeely  Bridge. 


MIeh..  KHlnninKo<»— -Election  will  soon  be  held  to  vote  on 
propoMltloii  to  coiiHlrucI  bridge  acrosH  Kalamazoo  River  at 
lOaHt    Ave.      ,\iidrew    LInderInk,   City    Kiigr. 

III.,  .l4TMeyvllli> — County  contemplates  expendlturcH  of  $20  - 
000  for  bridge  and  road  work.  C.  E.  Warren,  County  Sup't 
Highways. 

III.,  Kanknkev — According  to  press  reports  Kankakee 
and   Will  Counties  contemplate  bridge  across  Kankakee  River. 

111..  .Sterllnic— County  will  construct  bridge  In  Harmon 
Townshli)  on  Amboy-Sterllng  Rd.  L.  N.  Neighbour,  Superv 
Highways. 

III.,  I'rbnnn — City  Council  contemplates  new  bridge  on  West 
Main    St.       ICstimated    cost,    $9,500.      A.    .V.    Doneley,    City    Engr. 

Win.,  Illee  l.nkf — Common  Council  authorized  $15,000  bond 
Issue  for  bridge  over  Red  Cedar  Itiver  at  Main  St.  J.  L.  HInes 
Mayor. 

lowii,  KlnKNl«'y — Surveys  being  made  by  A.  WooUey,  County 
Engr.,   for  concrete   bridge   on   west   side. 

Minn.,  Wndrnu — Bids  will  be  received  by  E.  Boss,  County 
Audr.,  until  2  p.m.,  Apr.  17,  for  State  Bridge  No.  2133,  In  Rock- 
wood   Township. 

Mo.,  Chlllic-Dtho — See   Item   under  ".Streets  and   Roads." 

Mo..  Crnnc — Press  rc^ports  state  bridge  will  be  constructed 
across  (Jrane  Creek   between   north   and  south  Crane. 

Ark.,  Knrlr — Plans  being  considered  by  county  for  viaduct 
from  Arkansas  end  of  .New  Memphis  Bridge  to  St.  Francis 
Levee.  Estimated  cost,  $350,000.  J.  B.  Thompson,  Judge 
County  Court. 

Ark.,  Ft.  Smith — County  contemplates  bridge  across  Lee's 
Creek.      C.    A.    Starbird,    Van    Buren,    County    Judge. 

Ark.,  St.  FriinolN — Press  reports  state  Clay  County  Court, 
Arkansas,  and  Dunklin  (bounty  CJourt,  Missouri.,  will  construct 
bridge  across  St.  Francis  River  at  St.  Francis.  W.  O.  Irby, 
Corning,  Ark.,  Clay  County  Judge. 

Tex.,  Ilurnet — Citizens  of  Burnet  County  voted  $10,000  bonds 
for  bridge  across  Colorado  River.     Noted  Mar.  23. 

AVnNh.,  Cnthlnmot — County  (Commissioners  will  soon  award 
contract  for  120-ft.  bridge  over  Grays  River.  Blanch  Heron, 
County   Audr. 

W.'iMh.,  OdeHsa — Bids  will  be  received  by  M.  W.  Ncvlns,  City 
Clk.,  until  May  1,  for  constructing  3  bridges. 

AVaNh.,  Mon«e«ano— Bids  will  be  received  until  Apr.  17  by 
County  Commissioners  for  3  highway  bridges. 

Calif.,  AtchlNon — Atchison,  Topeka  &  Santa  Pc  R.R.  and 
State  Highway  Commission  agreed  to  construct  viaduct.  Esti- 
mated cost,   $10,000. 

Calif.,  Bakerstield — See  item  under  "Streets  and  Roads." 

Calif.,  L«K  AngelfN — City  Council  contemplates  constructing 
concrete  bridge  across  Los  Angeles  River  to  connect  Lake 
Shore  Ave..  Los  Angeles,  with  (jrand  Blvd.,  Glendale.  Esti- 
mated  cost,   $15,000. 

Calif.,  Sacramento — (Official) — Bids  will  be  received  by 
State  Highway  Commission,  515  Forum  BIdg.,  Sacramento, 
until  2  p.m.,  Apr.  17,  for  bridge  across  Eel  River  south  of 
Scotia,  Humboldt  County.  Austin  B.  Fletcher,  Highway  Engr. 
Noted  Dec.  30. 

Calif.,  Yuba  City — Election  will  soon  be  held  to  vote  on 
$300,000  bonds,  $280,000  of  which  will  be  used  for  bridge  work. 

Que.,  Quebec — Press  reports  state  Provincial  Government 
voted   $240,000   for   bridges   during   year. 

Bid.s  In  and   Contracts  Awarded 

Penn.,  Poplar  IVeck — Contract  for  l)ri(lge  across  Schuylkill 
River  at  Poplar  Neck  awarded  to  L.  H.  FOCHT  &  SON,  Birds- 
boro. 

S.  C,  Greenville — Contract  for  steel  work  for  new  bridge 
across  Saluda  River  for  Southern  Ry.  awarded  to  VIRGINIA 
BRIDGE  AND  IRON  CO.,  Roanoke,  Va.  W.  H.  Wells,  Wash- 
ington,  D.  C,   Ch.   Engr. 

Ohio,  Delaware — Contract  for  concrete  box  culvert  and  em- 
bankment over  Chester  St.  bridge  awarded  to  IRWIN  BROS. 
Noted  Mar.  16. 

Ind.,  Delphi — (Official) — Contract  for  superstructure  of 
bridge  across  Tippecanoe  River  between  Carroll  and  White 
Counties  awarded  to  EAST  ST.  LOUIS  BRIDGE  CO.;  sub- 
structure to  I.  J.  WALKER,  Huntington.  Estimated  cost. 
$30,000.     Henry  D.  Good,  Audr.  Carroll  County.     Noted  Mar.  2. 

Ohio,  Hamilton — A.  J.  Yawger  &  Co.,  Indianapolis,  Ind., 
at   $117,464,  submitted  lowest   bid   for  Columbia  Bridge. 

Mich.,  Grand  Rapids — (Official) — Contract  for  bridge  across 
Grandville  Ave.  awarded  to  HILLDING  &  RUBE,  Grand 
Rapids,  at  $10,000.     W.  S.  Moore,  City   Engr. 


111.,    ChicuRo — Standish    &    Allan,    Chicago, 
mitted  lowest  bid  for  Burr  Oak  Ave.  Bridge. 


at    $9,794,    sub- 
Noted  Mar.   16. 


HI..  Ottawa — Lowest  bid  received  by  County  Commission- 
ers for  Shippensport  Bridge  across  Illinois  River,  La  Salle 
Township,  submitted  by  Strobel  Steel  Construction  Co  Chi- 
cago, as  follows:  (1)  State  plans  complete  $208  293;  (2)  al- 
ternative plans,  (a)  plan  A.  Rail  lift,  ?152,043  (b)  Plan  B2. 
$158,720,  (c)  plan  B3,  $170,620,  (d)  plan  B4,  $li9,594  (e)  plan 
CI,  $159,049.  (f)  plan  C2,  $164,419,  (f)^Plan  C3,  1".214  (g) 
plan  C4,  186.386.  George  L.  Farnsworth,  County  Supt.  High- 
ways.     Noted    Feb.    10   and   Mar.    16. 

III..  Rockford — County  Commissioners  awarded  contract 
for  Watson  BHcfge  to  NORTHERN  .STEEL  AND  CONCRETE 
CO  Freeport;  Hardeshell  Bridge  to  MELFLY  &  SON,  Galena. 
Clifford   Older,   Bridge   Engr.      Noted   Feb.    10. 

III.,  watseka— (Official)— Contract  for  Centennial  Bridge 
in  Douglas  Township,  Iroquois  County,  awarded  to  CON  ilJNii.iN- 
TAL    BRIDGE    CO.,    Peotone. 
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WIm.,  Gret-n  Bay— Contract  for  bridge  across  Duck  Creek 
awarded  to  WAUSAU  IKON  WORKS.  Wausau,  at  $13,250. 
Noted   Dec.   2,'!. 

■  own,  Ceiitcrvillf — Contriict  for  bridge  work  in  Appanoose 
County  awarded   to   B.   S.   ST.VLEY,   Centerville.   at   $19,770. 

Iowa,  Sibley — Contract  foi-  concrete  girder  and  2  steel  span 
bridges  in  Osceola  County  awarded  to  WAHD  &  LEIGHTON, 
Sioux  City,  at  $U,i:il. 

Minn.,  nulValo— WHITING  CORRUGATION  CO.  awarded 
contract    by    county    for    culverts    during    year. 

niiun.,  lllue  lOnrtli — Contract  for  bridge  work  in  Blue  Earth 
County  awarded  to  X.  M.  .STARK  &  CO.,  Des  Moines,  at  $10,238. 
Minn.,  Manknto — (Otlicial)  —  liids  were  received  Mar.  27,  for 
reinforced-ctjncretc  liridge  acm.s.s  Minnesota  River  at  Main 
•St.  as  follows:  Widin  Co.,  .ManUato.  $!M,!i!K);  I'i'ice  liros., 
(irand  Rapids,  Mich.,  $107,000;  Winston  Uros.,  Minneapolis, 
$lli5,000.  D.  D.  Price,  Lincoln,  Neb.,  Consult.  Engr.  Noted 
Feb.   17  and  Mar.   16. 

Minn.,  Mora — Contract  for  furnishing  Kanabec  County  with 
culverts  awarded  to  M.  A.  ADAMS  &  CO.,  Minneapolis.  Noted 
Mar.  9. 

Kan.,  Kan.saN  City — Contracts  for  Kansas  River  Central 
Ave.  Bridge  awarded  as  follows:  Contract  No.s.  1  and  2  to 
MISSOURI  VALLEV  BRIDGE  CO.,  Leavenworth,  at  $200,160 
and  $192,661.  resp.  el  ively ;  Contract  No.  3.  I'lan  B,  to  MID 
WEST  CON.STRUCTION  CO.,  Kansas  City  Mo.,  at  $207,674. 
Harrington,  Howard  &  Ash,  Kansas  City,  Mo.,  Consult.  Engr. 
Noted  Feb.  24  and  Mar.  16. 

Neb.,  Fairbury — Contract  for  bridge  work  in  Jefferson 
County  awarded  to  STANDARD  BRIDGE  CO.,  Omaha. 

Net).,  Omaha — Union  Pacific  R.R.  awarded  contract  for 
double-track  bridge  across  Missouri  River  to  AMERICAN 
BRIDGE  CO..  1014  South  Vandeventer  Ave.,  St.  Louis,  Mo.  R. 
L.   Huntley,    Omaha,   Ch.   Engr.      Noted   Mar.    2. 

IVeb.,  Telianialia — (Oflicial) — Burt  Washington  Drainage 
District  awarded  (  ontraet  for  stetl  bridj^es  and  culverts  to 
MINNE.VPOLIS  ST]-:iCL  CO.,  ilineapolis.  .Minn.;  concrete  cul- 
verts to  WII,S(_)N  REINFORCKD-CONCmOTE  PIPE  CO., 
Omaha.  Towl  Engineering  Co.,  1122  City  Nation.-il  Bank  Bldg., 
Omaha,  Engr. 

Arli.,  Eureka  Springs — Commissioners  of  Carroll  County 
awarded  contiact  for  2  bridges,  1  across  Osage  River  and  1 
across  Kings  River  to  INTERNATIONAL  STEEL  AND  IRON 
CO.,  Evansville,   Ind.,  at   $13,94S.     Noted   Mar.   23. 

Tex.,  Aransas  I»as.s — Citv  awarded  contract  for  3  bridges 
on  Ave.  B  to  MARBLECRETE  CO. 

Tex.,  Bastrop — Commissioners  of  Bastrop  County  awarded 
for  bridge  acros.s  Colorado  River  at  Nash's  Ferry  to  MISSOURI 
VALLEY  BRIDGE  AND  IRON  CO..  Leavenworth,  Kan.,  at  $2.'^,- 
000.     A.   F.  Mitchell,  County  Rd.  Engr.     Noted  Mar.   2. 

Ariz.,  Florence — Contract  for  steel  bridge  actoss  San 
Pedro  River  awarded  to  EL  PASO  BRIDGE  AND  IRON  CO., 
El   Paso,  Tex.,  at   $8,9S5. 

Idalio,  Boise — H.  W.  Perham,  St.  Anthony,  at  $23,900,  sub- 
mitted lowest  bid  for  steel  bridge  over  Malad  River  on  Idaho- 
Pacific    State    Highway. 

Uue.,  Laniltton — Contract  for  constructing  bridge  across 
Sauvage  River  at  Lambton  awarded  to  GALBRAITH  &  (iATIO, 
LTD.,  Montreal;  steel  contract  to  DOMINION  BRIDGE  CO. 
Estimated  cost,   $46,734. 

WATER-WORKS 
Proposed  AVurk 

R.  I.,  Woonsoeket — Water  Commissioners  plan  to  install 
auxiliary  pump  of  S.OOO,000-gal.  daily  capacity  at  local  water- 
works  pumping   station.     Estimated  cost,   $20,000. 

Mass.,  Lynn — Bids  will  be  received  until  Apr.  20  for  filter 
pump.     William  L.  Vennard,  City  Engr. 

N.  Y.,  Cobleskill — (Official) — Bids  will  be  received  by  James 
L.  Fuller,  Chn.  Bd.  of  Water  Comrs.,  until  Apr.  17  for  exten- 
sion of  water  main  in  North  Grand  St.      (See  adv.) 

N.  Y.,  Tarrytown — City  plans  to  hold  election  to  vote  on 
proposition  to  construct  watei-  main.  Estimated  cost,  $12,000. 
James  R.  Losee,  City  Engr. 

N.  J.,  Atlantic  City — (Official) — Bids  will  be  received  by 
Board  of  Commissioners  of  Atlantic  City,  City  Hall,  until  Apr. 
13,  for  laving  c.-i.  high  pressure  fire  service  main  and  ap- 
purtenances.    L.  Van  Gilder,  Engr.  and  Supt.  Water  Dept. 

N.  J.,  Bayunne — Bids  will  be  received  by  Board  of  Com- 
misioners  until  Apr.  11  for  water  mains  in  57th  St.  William 
P.   Lee,  City   Engr. 

Penn.,  Beaver  Falls — Borough  Council  plans  to  Issue  $40,000 
bonds  for  water-works  system  and  high-pressure  tank  in 
eastern  portion  of  borough. 

Penn.,  Braddoek — Contract  will  be  awarded  about  June  1 
for  water  system.  Estimated  cost,  $65,000.  W.  L.  Sechlar,  Wa- 
ter-Works," Supt.      Noted   Feb.   3. 

Penn.,  Erie — Plans  i)repared  for  storage  reservoir  south  of 
city  to  increase  pumping  facilities.     O.  L.  Schlumpf,  Engr. 

Md.,  Mount  Rainier — City  retained  Harry  Stevens,  Engr., 
Union  Trust  Bldg.,  Washington,  D.  C.  to  prepare  plans  for 
municipal  water-works  system.  Estimated  cost,  $100,000. 
Peter  J.   Hogan.  City  Clk. 

Vn.,  Radford — Radford  Water  Co.  plans  to  issue  $200,000 
bonds.  About  $2.'^, 000  or  $30,000  of  proceeds  will  be  used  for 
Immediate    improvements   and    rest   as   needed. 

W.  Va.,  Cameron — Press  reports  state  Baltimore  &  Ohio 
Railroad  Co.,  Baltimore,  Md.,  contemplates  water  plant  to 
supply   locomotives.      F.   L.   Stuart,   Baltimore,    Md.,   Ch.    Engr. 

S.  C,  St.  GcorKC — Bonds  for  $15,000  voted  by  citizens  for 
water  system. 

Ga.,  Athens — According  to  press  reports  election  will  soon 
be  held  to  vote  on  $40,000  for  improving  and  extending  water 
system.     J.  W.  Barnett,   City  Engr.     Noted  Mar.  23. 

Gn.,  Hogansville — Election   will   be   held   Apr.   12   to   vote  on 
,000  bonds  for  water  system.     R.  H.  Utting,  Clk.  of  Council. 


Miss.,  Itiioneillle — See  item  under  "Light,  Heat  and  Power." 

.^liss.,  I'a.ss  4  hristian — Plans  being  pn  pareil  1)V  Xavier  A. 
Ki-.iiner,  Consult.  Engr.,  Magnolia,  for  water  system.  Esti- 
niat.d   cost,    $45,000.     Noted   Jan.   27  and  Feb.   17. 

La.,  Amite — See  item  under  "Sewers."  , 

lia.,  Lafayette — Election  will  be  held  May  2  to  vote  on 
$30,000  bonds  for  improving  and  extending  water  system. 
Noted  Feb.  3. 

La.,  Shreveport — City  retained  John  B.  Hawley,  Engr.,  Ft. 
Worth,  Tex.,  to  piepare  plans  and  supeivlse  construction  of 
water-works  and  sewer  system.  Estimated  cost,  $1,200,000. 
Noted   Jan.    13   and    20. 

La.,  West  Monroe — City  plans  to  levy  special  tax  to  improve 
water  system  and   electiic-light   plant. 

Tenn.,  Lenoir  <'lty — Bids  will  be  received  until  noon,  Apr. 
.S,  l)y  City  Council  at  office  of  W.  V.  Shiplev,  Citv  Recdr.,  for 
improving  water-works  plant.  J.  A.  Switzer,  Knoxville,  Engr.- 
in-Charge.     Noted   Feb.   24. 

Tenn.,  Newport — City  will  expend  about  $5,000  for  improv- 
ing   water   and    sewer   system.s. 

Tenn..  New  Tazewell — City  will  expend  $10,000  for  water- 
works system.     Noted  Mar.   9, 

Ky.,  Covington — City  contemplates  water  purification  plant. 
George  llornung,  Newport,  Consult.  Engr. 

Ohio,  Alliance — (Official) — We  have  been  informed  that  citv 
does  not  i)Ian  to  enlarge  filtration  plant  as  stated  in  our 
issue  of  Mar.  23.     W.  Shidler,   City  Engr. 

Ohio.  .Athens — City  will  install  8,000.000-gaI.  pump  and 
,S0,000,000-gal.  reservoir.  Estimated  cost.  $40,000.  Election 
will  be  held  Apr.  25  to  vote  on  bonds.  J.  W.  Barnett,  City 
Engr. 

Ohio,  Bamesville — (Official) — Bids  will  be  received  bv  F. 
Waldohilles,  Village  Clk.,  until  noon,  Apr.  23,  for  furnishing 
c.-i.    pipe. 

Ohio.  Canton — Press  reports  state  citv  contemplates  ex- 
penditure of  $20,000  for  water  mains.  William  E.  Sarver, 
City  Engr. 

Oliio,  Cleveland — (Official) — Bids  will  l)e  received  at  office 
of  Commissioner  of  Purchases  and  .Supijlie.",  City  Hall,  until 
noon,  Ai)r.  14,  for  furnisliing  and  placing  ejector  and  drain 
piping  at  Division  Ave.  pumping  station,  Robert  Hoffman, 
City  Engr. 

Ohio,  Crooksvllle — City  contemplates  water  system.  Esti- 
mated  cost,  $50,000. 

Ohio,  Nelsonville — City  contemplates  water  system.  John 
Hill,   City   Engr. 

Ohio.  Pi<iun — Election  will  be  held  Aug.  8  to  vote  on  $150,- 
000  bonds  for  improving  and  extending  water  system.  Al- 
bert   Scbroeder,    City    Engr.      Noted    Feb.    24. 

Ohio,  Znnesville — Bids  will  soon  be  received  for  2  reservoirs 
witli  capacity  of  2.000,000  and  2,500,000  gal.  Estimated  cost, 
$30,000.      W.   Roach,    Dir.    of   Pub.    Wks. 

Ind.,  Garrett — See  item  under  "Light,  Heat  and  Power." 

Ind.,  Indianapolis — Board  of  Public  W^orks  authorized  In- 
dianapolis Water  Co.  to  extend  its  mains  in  42nd  St.  from 
Central  to  Park  Ave..  Broadway  from  29th  St.  to  Fall  Creek 
Blvd.,  37th  St.  from  Washington  Blvd.  to  Central  Ave..  22nd 
St.  from  Senate  Ave.  to  Dye  St.,  Ruskin  PI.  from  37th  St.  to 
Central  Ave.,  18th  St.  from  Dexter  Ave.  to  Parkway  Drive. 
B.  J.  T.  Jeup,  City  Engr. 

Mich.,  AVyandotte — City  contemplates  filtration  plant. 
George  .Teroine,  City  Engr. 

III.,  Barry — City  contemplates  water-works  system. 

III.,  Bluffs — Citizens  will  soon  vote  on  $20,000  bonds  for 
water-works  system.      Noted   Dec.   30. 

III.,  Kirkland — Citizens  voted  $S,000  bonds  for  water  sys- 
tem. 

III.,  Rockford — Contract  will  soon  be  awarded  for  elevated 
tank  at  water-works.  Estimated  cost,  $20,000.  Edwin  Main, 
City  Engr.     Noted  Jan.   20. 

III.,  Vir;;inia — City  council  will  install  water-works  system. 
Charles  Cummings.  (Gardner,  Engr.-in-Charge. 

Wis.,  Chilton — (Citizens  voted  $45,000  bonds  for  water  sys- 
tem.    Noted  Mar.  9. 

Wis,  Madison — Bids  will  be  received  by  Secretary  of  Uni- 
versity of  Wisconsin  until  2  p.m.,  Apr.  24,  for  pump  house. 
Arthur  Peabody,   University  Arch. 

Wis.,  New  Lisbon — Bids  w^ill  be  received  until  7:30  p.m.. 
Apr.  14,  by  H.  P.  Gibson,  City  Clk..  for  8.650  ft.  6-in.  and  180 
ft.  4-in.  c.-i.  water  pipe.     W.  G.  Kirchoffer,  31  Vrooman  Bldg., 

Madison,    Engr. 

Iowa,  Cherokee — City  plans  to  install  new  pump  for  water- 
works system. 

Iowa,  Marion — Citizens  petitioned  City  Council  for  exten- 
sions to  water  mains. 

lown,  Vinton — Citizens  will  vote  Apr.  28  on  $15,000  bonds 
for  water-works  system  and  electric-light  plant.  Noted 
Jan.  27. 

Minn.,  Lnke  Crystal — Contract  for  water-works  system  will 
be  awarded  some  time  in  May.  Estimated  cost,  $10,000.  Noted 
Jan.   20. 

Minn.,  Miles  City — Election  will  be  held  May  15  to  vote  on 
$65,000  bonds  for  filtration  plant. 

Minn.,  Roscne — Citizens  voted  in  favor  of  bonds  for  water- 
vvork.s  system. 

Minn.,  Silver  Lake — Bids  will  be  received  by  Bernard  Taw- 

lak.    Village   Recdr.,    until    S   p.m.,    Apr.    15,    for   water   system. 
J.    .\.    Rowpt,    Willmar.   Consult.    Engr. 

tlinn..  Thief  River  Falls — Citizens  will  vote  on  $30,000  bonds 
for  new   waler-work.s  and   electric-light   plant. 

Kan.,   .Arlington — City   contemplates   water  system. 
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Iviiu..  (wili-iin  I'l.'Uiiilimi  V  |i1iim«  i.i  ipiii  ..I  for  iIIhI  illiunn« 
nVHi.  Ill  ami  lllliali..ii  plant.  KHtlinat.'il  iohI.  $26,000.  Allxi  I 
C.   Ml. oil',   l''rl.i.  !■   lllilK..  Jmillii.  Mo..   ICii^r. 

Knn.,  I.oiiuliiii     I'lly   lont.iiipliil.H  wiitrr-woiks  synlein. 

Knn.,  ^l<-illfliM>  l.tMlKf  Stiit<<  lloiii'tl  of  llpulDi  oidori'd  flt.v 
lo   liiMlull   pill  nil  iilloii   plant. 

Knn..  IVrry  riaiiH  l.iInK'  prepnifil  l.y  (1.  W.  HtllOM,  ICnur., 
4  Hi    liiNMiit     lll^l^;..    KaiinaM    I'Ky.    Mo.,    for    waliT    HyHti-in. 

Knii.,  \\iik.-n.-hl  I'limH  IhIiik  pr.pured  for  water- worliM 
syslcni  ami  .l.i  Iih-HkIH  plant.  UuriiH  &  MclJonnill,  100 
liitrr.Mtalo    nlilK.    KansiiH   flt.\.    Mo..    I'lii^r. 

Knn..  WU'hllM  Cltv  <iinl.-iiiiiIat<-.M  liiHlallatloii  of  water 
HoftiiiiiiK  plant       11.  \VelI»,  flty   Klim. 

Knn..   \\lin-li«-««rr— fity   i-ontf ini>lat<«   water- worK.i   HyHliin. 

N..|i..  Allliuiee  IMans  l.elntr  preoare.l  l.y  (iraiit  .t  Kiilloii, 
I'.nnr.i  .Ml..  HanU.iM  Mfe  HIiIk.,  l.liuoln,  lor  relnforee<l-eoii- 
i-rele    i.M.rvolr.       i:.Mtlmiite<l    font,    $S,000. 

1\.-1>..  l\orr.ilk— lililH  will  l.i>  reeelveil  liy  I".  F.  Stafford,  City 
Clk  .  until  r.  pill..  Apr.  17,  for  exteiulliiK  water  »y.steiii.  I'.Htl- 
inate.l   i-o.xt,    $11,000. 

Xrli.,  Strrllnu  City  retained  Oriuit  &  Kulton,  Knur..  UOU 
Hanker.M  Life  ItliU'.,  Lhu-oln.  to  prepare  plan.s  for  propoHed 
water-work.s   .sy.sleiii.      Kst Iniated   cost,    $:;.'i,000. 

S.  I)..  I.iikf  NorihMi  -Itid.s  will  l.e  reeelv.  <1  by  H.  H.  n.\  rd, 
Town  Clk.,  nnlll  10  am..  Al>r.  IS.  for  water  sy.stei.i  and  olei- 
tiU-llKl>t  plant.  W.  C.  Itiiik.  Minneat.oU.s.  Minn..  C  on.suU. 
lOiifcr.      Noted    Fell.    17   nnd    Mar.   2;i. 

N.  D..  MIllMUik— City  contemplnti's  Installing'  i.urltliatlon 
plant. 

Mont..  Ilron.Ivlfw— rtlda  will  be  received  by  F.  K.  WiUianis, 
County  Clk.,  until  10  u.in.,  Apr.  12,  for  water  system.  Noted 
Dee.    2:i   and   Jan.    la. 

Monl.,  llnrUMvlon— nids  will  l.e  received  l.y  City  f;<>un<ll 
until  Apr  :;0  for  water-works  system.  I'Istlniated  cost,  5;ir.,000. 
Whitehall,   Consult.   Kn^r.  ' 


C.eor^e   10.   Maker,   Whitehall,   Consult.   Kn^r.      Noted   Mar.    lo. 

Mon(„  Tlir.-*'  Korku— Bids  will  l.e  received  by  J.  C  Min.i- 
pall  Citv  Clk..  until  ,''.  p.m.,  Apr.  12,  for  installins;  system  of 
water  iiiains  and  eonstruetinK  reinforced-concrete  reservoir. 
SwearinKen  i>i   McCulloh.  Great  Falls.  Consult.  lOngr. 

Mo.,  Welmter  <;roves^ — Citizens  voted  $17,00(1  bonds  fi.r  ex- 
tending water  system.  10.  D.  Trea.lwell.  City  lOnRr.  Noted 
Mar.    9. 

>t    and    Power." 


Ark.,   RuNh — See    item    under    "LiKlit,    lU 
Tex.,   DnrMtow — Contract   will    soon    be   awarded   for    water- 
works system.      George  Espy,   City   lOntM-.     Noted  Mar.   23. 

Tex..  I.ockhnr* — Bids  will  be  received  by  Citizens  Water, 
l.inht  and  Power  Co.  until  Apr.  IS  for  water-works,  eUctric- 
liKht  and  ice  plants.  Henry  E.  Elrod,  Dallas,  Engr.  Noted 
Feb.   10. 

Tex.,  Troup — City  contemplates  expenditure  of  $17,000  for 
water  system. 

Okln.,  niQokwell — Citizens  will  vote  Apr.  19  on  $.^2  000 
bonds  for  extensions  to  water-works  plant.  Benham  Engi- 
neering Co.,  Oklahoma,  Engr.     Noted  Mar.  30. 

Okln.,  rievelnnd — Press  reports  state  $100,000  bond  issue 
recently  defeated  bv  citizens  will  be  resubmitted.  D.  Heller, 
City  Clk.     Noted  Mar.  30. 

Okln.,  Cordell — City  Officials  contemplate  water-works 
system. 

Okln.,  Ft.  Cobb — City  contemplates  water-works  system 
and  electric-light  plant. 

Okln..  ^^elI.ston — Bids  will  be  received  by  Board  of  Trus- 
tees until  Apr.  17  for  water-works  system.  Benham  Engi- 
neering Co..   Colcord  Bldg..  Oklahoma.  Engr. 

Colo.,  Morrison — Citizens  voted  $10,000  bonds  for  water 
system.     H.  O.  Duerr,  Denver,  Engr.     Noted  Mar.  9. 

Iilnlio,    Bull! — City    contemplates    new    water    system. 
Idnho,  Kunn — City  will  issue  $16,000  bonds  for  water  sys- 
tem. 

Idnlio,  Sandpoint — City  contemplates  irvstallation  of  water 
system. 

Vtali — Roosevelt — Citizens  voted  $12,500  bonds  for  water- 
works system.      E.    F.   Harmston,   Engr. 

VV'nsh.,  Aberdeen — City  adopted  plans  prepared  by  A.  L. 
Stannard,  Engr..  Portland,  for  proposed  water  system.  Esti- 
mated cost,   $400,000.     Lewis  D.  Kelsey,   City  Engr. 

Wash.,  Renton — City  contemplates  enlarging  water-works 
system. 

Ore.,  Milwaukee — Bids  will  soon  be  received  by  City  Coun- 
cil for  water  distributing  system.  D.  P.  Mathew.s,  City 
Recdr. 

Ore.,  Yonnealla — Bids  will  be  received  by  City  Recorder 
until  Mav  15  for  water  system.  Estimated  cost,  $20,000.  M.  B. 
Germond,    Roseburg,    Consult.    Engr.      Noted    Mar.    2    and    9. 

Bids  In  and  Contracts  Anarded 

Ma.ss.,  Bc-s'-'n — Contract  for  c.-i.  water  pipe  awarded  to 
WARREN  FOUNDRY  AND  MACHINE  CO.,  11  Broadway,  New 
York.  N.  Y.     Estimated  cost,  $4,970. 

Mass.,  Boston — Low  bidder  for  water  mains  in  various 
streets  was  Thomas  Burke,  5  Leyland  St.,  Dorchester. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — (Official) — Con- 
tracts for  furnishing,  delivering,  unloading,  stacking  and 
storing  (a)  c.-i.  pipe,  (b)  special  and  valve  box  castings,  (c) 
valves,  (d)  double  nozzle  fire  hydrants  in  Borough  of  Brook- 
lyn, Section  1;  Section  2.  furnishing  same  items  as  in  Section 
1  in  Boroughs  of  Brooklyn  and  Richmond,  awarded  as  fol- 
lows: Section  1  and  2,  "(a)  STANDARD  CAST  IRON  PIPE 
AND  FOUNDRY  CO.,  30  Church  St..  New  York,  at  $43,485  and 
$1,577,  respectively;  (b)  JOHN  FOX  &  C(^.,  253  Broadway,  New 
York,  at  $8,544  and  $877,  respectively:  (c)  THOMAS  J.  RAD- 
LEY,    INC.,    143   Liberty    St..    New    York,    at    $13,370    and    $220, 


reHiioctlvely;  (d)  A.  I',  S.MlTll  M  A  .NT  FACTP  ltlN< '.  CO.,  Nonnun 
St  ,  lOiiHl  (iianKU,  N.  J.,  ut  »12,&iil  and  1120,  ii-Hpei'tlvcly.  NuteU 
.Mar.   9  and   23. 

N.  v..  New  York— (Otilclal)— Contriict  for  Kianlte  bulldlnn 
for  MiKlHoii  DralnaKU  Chiinil.er  and  lirleU  ami  hIoiiu  IiuIIiIIiik 
for  Croton  Lake  liralna»<i'  ClianiI.er  awarded  to  A.  L.  CI'l- 
liiiNIO  .Si  SON,  r.2  Vanderbilt  Ave.,  New  York,  at  $104,282.  Noted 
Mar.    9    and    23. 

IVnn.,  I.nnenntor—  (Olllclal) — Contriiet  for  eloclrlcnlly 
driven  eeiitiifii^al  piiinpH  at  water-woi  kH  awaiiled  to  lOAIlLi: 
ClOAlt  MA<"II1NI0  CO.,  I'hlliiileli.hla.  at  fi;.0.'i9;  electrical  niolo. 
to  WIOSTINCIIOUSIO  lOLIOCTKICAL  AND  MA.NlIFACTIIUINt I 
CO.,  lialtliiior<'.  Mil.,  at  $32,828.  .1.  \V.  AriiiHtronK,  llultlniore, 
Md.,    lOiigr.      Noted   Jan.   «   and    Mar.    18. 

(in.,  Mnfon  Morris  Machine  WorkM.  HaldwIiiHvllle,  N.  Y.. 
Hill. milled  lowisl  l.ld  for  I  Hteain  I'ent  rif  UK.'il  puinj).  also  crank 
and  llywheel  ].uniplng  engine  of  .^.OOO.OOO-^al.  cupuclty,  a. 
$9, .".12.      J.    J.    (iiilllard,   City    lOiinr.      Noted    Mar.    16. 

Ohio,  4'lnelnnnti-  Board  of  Control  awarded  contract  for 
manufaitiiiing.  furnishing  and  delivering  inat<!rlal  for  hlgh- 
pres.sure  tire  syHlem  for  dlstrlet  l.ounded  by  Main,  Broadway, 
3d  and  8th  St.  to  UNITIOI)  STATIOS  I'll'IO  AM)  CAST  IKON 
CO.  at  $52,000:  valve.>t  to  KIO.NNIODY  VALVIO  .MANUFACTUR- 
ING CO..  Elmlra,  N.  Y..  at  $2,110;  laying  mainH  to  THURBER 
Xr  BRoWNlNt!  at  $43,007.  Frank  Krug,  City  Engr.  Noted 
Mar.  23. 

Mleh.,  Albion — (Official) — City  will  construct  iiumplng  plant 
l.y  diiy  labor.  lOstimated  cost,  $0,500.  W.  10.  liaumgardner, 
City  lOngr.     Noted  Mar.  23. 

III.,  Jollel — Contract  for  water  main  In  Illinois  St.  awarded 
to   CURTIS   .Ji    TINDALL. 

>ViH.,  KenoNhn — (^ontijict  for  new  filtration  pl.'int  awarded 
to  CONTINIO.N'TAL  JIOWIOL  FILTRATION  CO.,  New  York,  N.  Y. 
B.   C.   Brennan,   City   lOngr. 

Knn.,  lOmiiorIn — Contract  for  improving  water-works  sys- 
tem awarded  to  MIDDI.ETON  &  LUDLOW,  Kansas  City,  Mo., 
at   $07,792.      Noted   Mar.    16. 

Okln.,  Jones — Contract  for  water-worKs  awarded  to  ROW- 
LETT  &  KIRBY,  Oklahoma.  Chester  A.  Keyes,  Clk.  Noted 
Oct.   14  and   Mar.   2. 

Tex.,  Timpson — (Official) — Contract  for  pumping  machin- 
ery, water  tower  and  c.-i.  mains  awarded  as  follows:  75.000- 
gal.  tank  and  tower  to  PlTTSBIIItCM- DIOS  MOINES  STEEL 
CO.,  Dallas,  pumping  machinery.  O.X.MIOlt  Co..  Ft.  Worth;  c.-l. 
pipe  to  HAMILTON  BROS.  C(J.N'STUlICTIoN  CO.,  Houston. 
Henry  E.   Elrod,   Dalla,s,   Engr.      Noted   Feb.   24. 

Okla.,  Oilton — Contract  for  water-works  system  awarded 
to  E.  A.  AND  J.  L.  HAMMOND.  Estimated  cost,  $33,000. 
Noted   Feb.   24. 

Colo.,  Colorado  SiiHuks — Contract  for  4.0no,000-gal.  reser- 
voir at  sanatorium  of  Modern  Woodmen  of  America  awarded 
to  WHITCRAFT  &  SOLES. 

Wash.,  .Aberdeen — (Official) — Contract  for  250,000  one-half 
inch  steel  bands  for  28-in.  pipe  and  250,000  malleable-iron 
band  shoes  for  Wishkah  Gravity  Water  System  awarded  to 
PORTLAND  WOOD  PIPK  CO.,  Portland,  Ore.,  at  $3.09  and  $4.34 
per  100  lb.:  135  2-,  3-  and  4-in.  gate  valves  to  GARI5ET-EVANS 
STEAM  SPECIALTY  CO.,  Aberdeen,  $2.75,  $3.83  and  $5.17  each 
respectively.  L.  D.  Kelsey,  City  Engr.  Noted  Jan.  13  and 
Mar.   16. 

<lue.,  Druniniondville — Lowest  bids  received  for  pumping 
station  and  gravitv  filters  were  as  follows:  Robert  Filter 
Manufacturing  Co.,  Darby,  Penn.,  at  $45,375  and  $47,000;  Arse- 
namet  &  Plamondon,  Montreal,  at  $47,7.sn:  Laurin  &  Leitch,  5 
Beacon   Hall   Sci.,  Montreal,  at   $47,900.      Noted  Mar.   2. 

SKWKRS 

I'roposed    AVork 

N  Y.,  Bingliamton — (Official) — Bids  will  ,je  received  by 
Board  of  Contract  and  Supply  until  Apr.  26  for  main  inter- 
cepting sewer.  Section  1.  W.  Earl  Weller,  City  Engr.  Noted 
Mar.  2.      (See  adv.) 

N.  Y.,  New  York — (Borough  of  Brooklyn)— (Official) — Bids 
will  be  received  by  L.  H.  Pound.s,  Borough  Pres..  Room  2, 
Borough  Hall,  until  11  a.m.,  Apr.  12,  for  sewers  in  Myrtle  Ave. 
from  Clermont  to  Classon  Ave.  and  Classon  Ave.  from  Myrtle 
to  Park  Ave.:  Park  Ave.  from  Sumner  to  Tompkins  Ave.  and 
Tompkins  Ave.  from  Park  to  Vernon  Ave. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official) — Bids 
will  be  received  bv  L.  H.  Pounds.  Borough  Pres.,  Room.  2, 
Borough  Hall,  until  11  a.m.,  Apr.  12,  for  furnishing  under 
Proposition  "A"  and  "B"  labor  and  materials  for  sewers  in 
Chauncey  St.  from  Lewis  to  Ralph  Ave. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — (Official) — Bids 
will  be  received  bv  L.  H.  Pounds.  Borough  Pres.,  Room  2,  Bor- 
ough Hall,  until  11  a.m..  Apr.  12,  for  switchboard  room  for 
pumping  station,  section  3  of  storm  and  sanitary  sewer  in 
North  Henry  St.  from  Calyer  St.  to  Greenpoint  Ave.,  and  outlet 
sanitary  sewers  with  accompanying  storm  sewers  in  Green- 
point  Ave.  from  North  Henry  St.  to  Jewell  St.,  together  with 
pumping  station,  pumi.  well  and  appurtenances  at  intersection 
of  Greenpoint  Ave.  and  Jewell  St. 

N.  Y..  New  York — -(Borough  of  Brooklyn) — (Official) — Bids 
will  be  received  bv  L.  H.  Pounds,  Borough  Pres.,  Room  2,  Bor- 
ough Hall,  until  11  a.m..  Apr.  12,  for  sewer  in  76th  St.  between 
New  Utrecht  and  17th  Ave.,  with  outlet  sewer  in  76th  St.  be- 
tween New  Utrecht  and  16th  Ave.,  in  East  15th  St.  from  Ave. 
4  southerly  to  sewer  summit,  about  305  ft.,  in  56th  St.  from 
Ft.  Hamilton  to  9th  Ave.  and  in  18th  Ave.  from  47th  to  4Sth  St. 

N.  Y.,  New  York — (Borough  of  Queens — (Official) — Bids 
will  be  received  bv  Maurice  E.  Connolly,  Borough  Pres.,  Bor- 
ough Hall,  5th  St."  and  Jackson  Ave.,  Long  Island  City,  until 
11  a.m.  Apr.  10.  for  sewers  and  appurtenances  in  Kmgsland 
Ave.  from  51st  St.  to  Wav  Ave.,  Alburtis  Ave.  from  Kmgsland 
to  Roosevelt  Ave.  and  in  Roosevelt  Ave.  from  Alburtis  to 
Junction  Ave.,  2nd  Ward.     Noted  Mar.  23. 
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KinMtou — City   will  extend   sewer  system   to  Rhodes 


N.  Y.,  Orlsknny — (Official) — Bids  will  be  received  until 
11  a.m.,  Apr.  1!».  by  Uoard  of  Trustee"-  for  sanitary  sewerage- 
system  and  di.sj)()sal  plant.  A.  M.  Scripture,  Engr.  Noted 
Mar.   y.      (See  adv.) 

N.  Y.,  Oriskaiiy — Citizens  voted  $40,000  bonds  for  sewer 
system.     Cliarles   Nlles,   Village   Pres. 

IV.  .I.t  Hiloiitclair — Bids  will  be  received  by  Harry  Trippett, 
Town  C11{..  until  Apr.  10  for  storm  sewer  in  3rd  St.  Edgar  S. 
Cloi^son.  Town  Kngr. 

N.  J.,  I'itman — Citizens  will  soo<i  vote  on  $110,000  bonds  for 
municii)al  aeww  system. 

IV.  .1.,  I{4>eka\vay — I.,iondale  Print  and  Dye  Co.  ordered  by 
State  lii'partment  of  Health  to  prepare  plans  for  a<le(iuate 
sewage-di.sijosal   plant. 

Peiiii..  Ilcavor — Plans  being  prepared  for  sewer  system. 

Peiiii.,  Diiniiiore — Plans  being  prepared  for  sewer  system. 
John    K   Hennigan,   City   Engr. 

Fenn,,  VVilliani.sitort — City  contemplates  sewer  system.  John 
B.   Otto,   City   Kngr. 

M<I.,  Ilaltiniore — ^(Official) — Bids  will  be  received  by  State 
Roads  Commi.ssion,  Apr.  11,  for  sewers  in  Sections  11  and  12, 
Contract  No.  P..  C.  17.     R.  M.  Cooksi'v,  City  Engr.     (See  adv.) 

Va..  WilliainNliurK — Channing  Hall,  Atty.,  applied  for  fran- 
chise   for    .sewer    system. 

N.    <•., 
Heights. 

N.  C,  MadiNon — Bids  will  be  received  by  Charles  L.  Arms- 
by.  City  Clk.,  until  Apr.  10,  for  storm-  and  sanitary-sewer 
system    and    sewage-disposal    plant. 

N.  r.,  ReidHville — City  contemplates  1 10,000  Iiond  issue 
for  sewers. 

(ia .  Hogansville — Election  will  be  held  Apr.  12  to  vote 
on  $10,000  bonds  for  sewer  system.  R.  H.  Utting,  Clk.  of 
Council. 

Ala.,  Piedmont — Surveys  being  made  by  J.  B.  McCrary  Co., 
Atlanta.  Ua.,  for  sewer  system. 

La.,  Amite — Plans  being  prepared  for  sewers  and  water- 
works. Estimated  cost,  $50,000.  Xavier  A.  Kramer,  Magnolia, 
Miss.,  Engr. 

La.,  New  II>eria — Plans  being  prepared  for  sewer  system. 
Estimated  cost,  $90,000.     Noted  Mar.  23. 

La.,  Shreveport — See  item  under  "Water-Works." 

Tenn.,  Jackson — City  will  vote  on  bonds  to  extend  sewer 
system.     John  L.  Williams,  City  Engr. 

Tenn.,  Newport — See  item   under  "Water-Works." 

Oliio,  Lima — A.  L.  Metheanv,  Dir.  of  Pub.  Ser.,  retained 
George  W.  Fuller,  170  Broadway,  New  York,  N.  Y.,  to  make 
surveys,  investigation  and  recommendations  relative  to  sewer 
relief  and  sewage-disposal  plant.     Carl  Bryson,  City  Engr. 

Ohio.  Loiecan — Bids  will  soon  be  received  for  sewers.  A.  E. 
Huls,  Mayor. 

Ohio,  Nlles — City  plans  sanitary  sewer  in  Vienna  Ave.  from 
Davis  St.  to  city  limits.     W.  J.  Eruze,  City  Engr. 

Ohio,  Springfieid — Bids  will  be  received  by  Charles  E.  Ash- 
burner,  City  Mgr.,  until  noon,  Apr.  14,  for  sewer  in  Morgan 
St.    M.    J.    Bahin,    City   Engr. 

Ohio,  LTrl>ana — (Official) — Bids  will  be  received  about  May 
1  for  storm  sewer  in  Miami  St.  from  Glenn  Ave.  to  Sara  St. 
and  also  several  other  streets  of  city.  E.  F.  Sweetman,  City 
Engr.     Noted  Mar.  23. 

Ohio,  Wadsworth — City  contemplates  enlarging  sewage- 
disposal   plant. 

Ohio,  A>arren — City  Council  passed  ordinance  for  sewers  in 
Youngstown  and  Niles  Ave.  Harry  S.  McKibben,  City  Engr. 
Noted  Mar.  16. 

Ohio,  We.st  Park — Bids  will  be  received  by  Frederick 
Feuchter,  City  Clk.,  until  noon.  May  2,  for  purchase  of  $129,- 
140  bonds  for  sewers  in  Lorain  Riverside,  Vinton,  Highland, 
Cloverdale  and  Desdemona  St. 

lud.,  Bluntau — City  will  install  storm  sewers. 

Ind.,   Biutt'ton — Bids   will    bo   received   until   7   p.m.,   Apr.   7, 

by  John  Mock,  Mayor,  for  sanitary  sewer  in  Williams  St.  from 
Eaton  Ave.  south  to  Arnold  St. 

Ind.,  Hammond — Bids  will  be  received  until  10  a.m.,  Apr.  10, 
by  Boaiil  of  Public  Works  for  sewer. 

Ind.,  Munoie — Preliminary  plans  being  prepared  by  John 
Deardorf,  Citv  Engr.,  for  industry  main  outlet  sewer  system. 
Estimated  cost,  $50,000.     John  Kelly,   Clk. 

Ind.,  South  Bend — City  will  improve  sewer  in  North  Frances 
St.     F.  J.  Anderson,  City  Engr. 

Mich.,  Bad  .Vxe — Plans  being  prepared  for  one  2-story 
sedimentation  tank,  one  2  section  sand  filler,  4,470  lin.ft.  15-in., 
5,890  ft.  12-in.,  3,620  ft.  10-in.  and  22,080  ft.  8-in.  sanitary 
sewers. 

Mich.,  Ludin^im — Citizens  petitioned  City  Council  for 
sewers  in  various  streets.     George  Clark,  City  Engr. 

Mich.,  Pontine — Pirn-,  l-^ing  prepared  by  William  J.  Fisher, 
City  Engr.,  for  sewer  in  Chandler  Ave.  from  Jessie  St.  to 
Mariva   Ave. 


-City   contemplates   sewer   through   center   of 


III.,    A.shland- 

city. 

III.,  Ropk  I.Mland — Bids  will  soon  be  received  for  southwest 
storm  drain.     W.  Treichler,  City  Engr.     Noted  Mar.   23. 

III.,    Rook    Island — Bids    will    soon    be    received    for    sewer 
system.     W.   Treichler,   City  Engr.     Noted   Mar.   2. 


Wis.,  Denmark — Plans  prepared  for  sewage-disposal  plant. 
W.  G.  KircholTer,  24  North  Carroll  .St.,  Madison,  Engr. 

Wis.,  Kau  Claire — City  contemplates  2  mi.  of  sewers.     A.  K. 

Garnock,  ("ily   Kngr. 

Wis.,  ^luiitieello — Plans  being  prepared  for  sewers  and 
sewag.'-diKposal  ijlant,  Imhoff  tank  system.  .  W.  G.  Kirchoffer, 
24  North  Carroll  St.,  Madison,   Engr. 

Wis.,  New  LUIioH — Plans  prepared  for  sewer  system.  W.  G. 
Kirchoffer,   24   North  Carroll  St..  Madison,   Engr. 

Wis.,  New  LisUiin — Bids  will  be  received  by  J.  P.  Gibson, 
9''/,  9"^'  ""'"  '^'"'-  1^  '"•'  11.327-ft.  8-in.,  3,133-ft.  10-in.,  and 
l,0(7-ft.  12-in.  vitiificd  pipe  sewers,  2  flush  tank.s,  29  manholes. 
11  lamphole.s,  8,«30-ft.  6-ln.  c.-i.  pipe.  180-ft.  4-in.  c.-i.  water 
pipe,   7  6-in.  valves,  15  hydrants  and  7,000  lb.  special  castings. 

«i.s.,  Oshkosh — Bids  will  be  received  until  2  p.m.,  Apr.  10, 
by  Hoard  ol  Puolic  Works  for  wing  walls  and  outlet  sewer 
for  .Stringham   ("reek   storm   and   sanitary   sewer. 

^^is.,  South  (iermantown — Preliminary  plans  being  pre- 
pared for  sewer  system.     Leins  &   Leins.  West   Bend.   Engr. 

lown,  .\nthon — Plans  being  prepared  for  sewer  system. 
Estimated  cotit,  $15,000.  P.  D.  Cook,  United  Bank  BIdg.,  Sioux 
City,  Engr. 

Iowa,  Farragnt^ — Citizens  defeated  bonds  for  sewer  system. 

Iowa,  Mapleton — Plans  being  prepared  for  sewer  system. 
Bruce  &  Standeven,  430  Bee  Bldg.,  Omaha,  Neb.,  Engr.  Noted 
Mar.  2. 

Iowa,  Newton — (Official) — Bids  will  soon  be  '-eceived  for 
sewers.  Bruce  &  Standevan,  430  Bee  Bldg..  Omaha.  Neb., 
Engr.      Noted   Mar.    23. 

:»Ilnn.,  Little  Falls — Bids  will  be  received  until  Apr.  14  by 
Board  of  Public  Works  for  extending  2  sewers. 

Kan.,  1^:1  Dorado — City  plans  Sewer  District  No.  18.  B.  F. 
Allebach,  City  Clk. 

Kan.,  Plainville — Preliminary  plans  being  prepared  for 
sewer  system  and  sewage-disposal  plant.  E.  T.  Archer,  New 
England  Bldg.,  Kansas  City,  Mo.,  Consult.  Engr. 

Kan.,  Wellington — City  will  install  sewage-disposal  i)lant 
this  spring.     Estimated  cost,  $30,000.     J.  W.  Mavity,  City  Engr. 

S.  D.,  Watertown — Bids  will  be  received  by  Charles  Har- 
man.  City  Audr.,  until  Apr.  17  for  2  centrifugal  sewage  pumps 
motors  and  other  appurtenances.     F.  W.  Schreiber.  City  Engr. 

S.  D.,  Winner— Bids  will  be  received  by  Claude  Maule,  Citv 
Audr..  until  Apr.   10   for  sewer  system.     Noted  Nov.   18. 

Mont.,  Lewistown — City  contemplates  new  lateral  trunk 
sewer.      Estimated   cost,   $8,346. 

Tex.,  Austin — City  Council  authorized  plans  prepared  for 
storm  sewers.  Estimated  cost,  $50,000.  M.  C.  Wellborn,  Citv 
Engr.     Noted  Mar.  23. 

Tex.,  CInrksville — (Official) — City  retained  Henry  E.  Elrod, 
Engr.,  Southwestern  Kife.Bldg.,  Dallas,  to  prepare  plans  for 
improving  sewage-disposal  plant. 

Okla.,  Blaekwell — City  contemplates  improving  sewer  sys- 
tem.    Benham  Engineering  Co.,  Oklahoma,  Engr. 

Okla.,  Blaekwell — Election  will  be  held  Apr.  19  to  vote  on 

$18,000  bonds  for  storm  sewers. 

Okla.,  Tulsa — City  plans  expenditure  of  $86,300  for  5  storm 
sewers  and  $12,800  for  sanitary  sewers.  E.  C.  Hughes,  City 
Engr. 

N.  M.,  Deming — Citizens  will  soon  vote  on  $20,000  bonds  for 
sewer  improvements  and   extensions.     Noted   Sept.   30. 

Utah,  Midvale — Bids  will  be  received  by  Hilma  S.  Bennett. 
City  Recdr..  until  11  a.m.,  Apr.  18,  for  sewer  and  septic  tanks, 
with  outfalls.  John  L.  Griffith,  1596-lOth  E.  St.,  Salt  Lake 
City,  Utah,  Engr. 

Wash.,  North  Yakima — (Official) — Citizens  will  vote  about 
Sept.  12  on  bond  issue  for  trunk  sewer  and  sewage-disposal 
plant.     N.  A.   GUman,  City  Engr.     Noted  Mar.  9. 

Wash.,  Puyallup — City  contemplates  constructing  concrete 
drain  in  south  end  of  city.  Estimated  cost,  $31,000.  G.  D. 
Ball,  City  Engr. 

N.  S.,  New  Waterford — See  item  under  "Streets  and  Roads." 

Bids   In   and   Contracts  Awarded 

N.  Y.,  New  York^(Borough  of  Bronx) — (Official) — Lowest 
bids  received  Mar.  30  for  (a)  sewers  and  appurtenances  in 
Westchester  Ave.  from  Westchester  Sq.  to  Blondell  Ave.,  (b) 
sewers  and  appurtenances  in  Westchester  Ave.  from  West- 
chester Sq.  to  Blondell  Ave.,  (c)  sewer  and  appurtenances  in 
Seymour  Ave.  between  Eastchester  Rd.  and  Allerton  Ave.,  (d) 
sewers  and  appurtenances  in  Allerton  Ave.  between  Seymoui- 
Ave,  and  Wilson  Ave.,  were  as  follows:  (a)  William  ISaker 
Inc.,  28  Courtland  St.,  New  York,  N.  Y.,  at  $529,145;  (b)  Peter 
B.  Stanton,  2327  Walton  Ave.,  New  Y'ork,  N.  Y.,  at  $90,963; 
(c  and  d)  Oscar  Daniels  Co.,  Woolworth  Bldg.,  New  Yoi  k. 
N.  Y.,  at  $249,933  and  $347,659.     Noted  Mar.  9. 

N.  C  Lllllngton— (Official) — Contract  for  furnishing  ma- 
terial for  sewer  system  awarded  to  J.  B.  McCRARY  CO.,  At- 
lanta, (la.     Noted  Mar.  23. 

Ky.,  Louisville — Board  of  Public  Works  awarded  contract 
for  sewers  to  J.  H.  CAHILL,  1540  South  9th  St.,  Louisville, 
at   $12,000.     Noted  Feb.  24. 

Ohio,  Warren — (Official) — Contract  for  sewers  awarded  as 
follows:  Sanitary  sewer  in  Walnut,  Beaver,  Maple  and  East 
Market  St.  awarded  to  JAMES  McCRACKEN;  East  South  St. 
to  ANTHONY  RICH:  storm  sewer  in  East  Market  St.  to  DEN- 
NIS &  DOUGHERTY.  H.  .S.  McGibbon,  Citv  Engr.  Noted 
Mar.   16. 

III.,  Ber^vyn — Contract  for  sewers  in  Bewvn  Special  Assess- 
ment Districts  Nos.  84.  85  and  91  awarded  to  CHARLES  M. 
PORTER  CO.,  Ill  West  Wabash  Ave.,  Chicago. 
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III..  Jollpt  —  t'oiitract  for  Hewor  In  Illlniilfl  St.  iiwartU-il  li> 
Cl'UTI.^   X    TINKAl.U      Kiunk    \V.    W  h.-.  Itr.   iMk. 

111.,  «tnk  I'ark-  Hoard  iif  hucal  Iniprovi'iiiintH  awardi'il  con- 
trait  r>.i  H.  wii  III  KenllwoiUi  Avf.  to  (1.  I'AI-M,  6841  AuKUHtn 
St  .    I'liUuKO. 

\VI».,  Ilncliic  ("oiitiact  for  si'Wpr  In  Mrnd  .St.  awarded  to 
HANSON   .V:   TllnMSION.      I'.   II.  Connolly,  City    Kn^'r. 

lonn,  liiirlliiuluii  —  Coiitniit  for  .mcwith  in  Slli  St.  and  Alley- 
No.  7  awMi.lid  lo  \V.  C.UKNTMKK:  7lh  and  Market  St.  to 
(IKOItCK  rKTKltSKN.  C.  K.  WatcrhovjHr.  City  ICn^'r.  Noted 
Mar    :: 

l»«vn,  Kr«(a — Contraet  for  Hanltarv  Bi'Wors,  manholes,  flUMh 
tank.H.  ilitlnK.H  and  plplnn  eonipleto  awarded  to  D.  10.  KIOKMOU 
CO.  Davenport.     .N'oted  Mar.  Ifi  and  30. 

^Ilnii.,  I'nnli)'  -Contraet  for  seworsi  awardi'd  to  (JICoUCIO 
I>KSMONI>.    Marshall, 

Knn..  Anthony — Contract  for  .sewer  HVHleni  nnd  sewane- 
dlnpOKal  plant  awarded  to  KHY  CONSTUUCTION  CO..  Well- 
ington,  at    ».Mt,:'4L'.      Noteil    Oet.    '^2    and    Mar.    1«. 

Knn..  tiny  <'i'n<«>r — Contract  foi'  Hewer  awarded  to  10.  I>. 
l{IOi:i>.    Clay    C.iiter,    at    |2!l,lfii;.      Noted    Fell.    21. 

Knn..  loin— Contraet  for  7.035  lln.ft.  of  S-ln.  jilpi'  .sewer,  U 
manholes  and  !•  lanipholes  awarded  to  SolTTll  lOU.M  CO.N- 
STItCCTIoN  CO.,   WIehlla,   Kan,     O.  \V,   llolnu.s.  City  Clk. 

N>l»..  «>mnlin  (^onlraet  for  i^xlendlim:  Clifton  Mill  storm 
sewer  awardi'd  lo  K.NTZ  CONSTltCC'I'loN  CO.,  .it  $l(i,ri7l;  .Mst 
St.  storm  sewer  In  ,1.  .1.  II A  N  ll  1 1 1  ION  CO,  at  ?10,i;i,'!;  all  l>lds 
rejected  for  storm  seweis  in  Iturdlck,  Ceiilir  and  Mt.  I>ouk1".s 
aildltloMs  and  In  CUfloid  and  Kontenelle  I'arks.  John  A.  Bruce, 
('ily    10ii>;i 

[>lun<.,  Annoitnitii — Contract  for  Bewer  In  Commercial  St. 
awarded  to  CLIFTON  &  Al'l'I.EOATlO.  at  $5,G15.  W.  B.  Vestal. 
.Ir..   City    IOiik:!-. 

Tex.,  lloiiNton — Contracts  for  sewers  awarded  as  follows: 
Storm  sewer  In  Tauin  Ave.  to  HARDMAN  &  NIOLSON,  at  $17,- 
L'OO;  sewer  in  Crockett  St.  with  laterals  In  .Silver  and  Hender- 
son  St.    lo  .1.   \V.    WAMlO,  at   $23,:!00.      10.    10.   Sands,   City   lOngr. 

Okln..  Tonknnn — (Olllcial) — Contract  for  sanitary  lateral 
sewers  in  District  No.  I  awarded  to  V.  W.  KIOKNRY  &  CO.,  at 
$5.S00.  Heiiham  lOnnlneerinK  Co.,  Oklahoma,  Engr.  Noted 
,lan.    13   and    Feb.    21. 

rnllf..  Itlelinionil — City  Council  received  V)lds  for  lateral 
sewers  from  CeorKC  W.  CushinR  at  $S0,342;  Richmond  Dredg- 
ing   Co.,    at    JS0.4I7. 

Calif.,  Snntn  Cruz — Cltv  Council  awarded  contract  for  storm 
sewers  in  Bay  St.  from  King  to  Continental  St.  to  B.  BYRNE, 
at  $18,169.     W.  J.  Thompson,  City  Engr. 

GAUnAGE 
Bids  In   nnd   ContruetM  Awarded 

N.  Y.,  New  York — (Horough  of  Queens) — (Official) — No  bids 
were  received  Apr.  3  by  Maurice  E.  Connolly.  Borough  Pres., 
Borough  Hall,  nth  St.  and  .Tackson  Ave.,  Long  Island  City, 
for  contract,  pursuant  to  Section  .'i44  of  Greater  New  York 
Charter  for  reception,  transportation  and  final  disposition  of 
garbage,  rubbish,  ashes  and  street  sweepings  in  poition  of  .'ith 
Ward  of  Borough  of  Queens  during  months  of  Ai)ril,  May, 
.June.  Jul>-,  August,  September  and  October,  1916,  and  furnish- 
ing and  operating  necessary  dumps,  scows,  tugs,  tools,  ap- 
pliances and  labor  therefor  with  right  of  city  to  renew  said 
contract  for  said  period  in  1917,  1!)1S  and  1919,  upon  same 
terms    and    conditions.      Noted    Mar.    30. 

Calif.,  Fresno — Contract  for  collecting  and  disposing  of 
garbage  for  period  of  10  vears  awarded  to  E.  M.  PRESCOTT. 
B.    E     Cronkit.e.    City    Engr.      Noted    Feb.    10   and    Mar.    16. 

Calif.,  San  I'edro — (OfRcial) — Contract  for  disposal  of  gar- 
bage awarded   to  JOHN  KASPAROFF.   224   Block   Bldg. 

STREETS  WD  ROADS 

Proposed  AVork 

Maine,  Eden — City  voted  to  raise  $10,000  to  resurface  Cot- 
tage .St.  from  Bar  Harbor  post  office  to  Holland  Ave.  at  Bar 
Harbor  with  bituminous  bound  rock  base,  and  from  Holland 
Ave.  to  Eden  St.  with  reinforced  concrete. 

Ma.«s..  Athol — City  appropriated  $10  000  for  paving  Ex- 
change St.  from  Main  to  South  St.  with  brick.  George  W. 
Bontell,  Mayor. 

Mass..  Worcester— City  plans  to  pave  Commercial  St.  with 
granite-block  pavement.  Estimated  cost,  $9,500.  F.  A.  Mc- 
Clure.    City    Engr. 

Conn.,  Hartford — Bids  will  be  received  by  State  Highway 
Commission  until  2  p.m.,  Apr.  12,  for  road  improvements  in 
Groton,  Manchester,  Berlin,  Stratford,  Southbury  and  New 
Milford  Townships. 

Conn.,  Hartford — Bids  will  be  received  by  Board  of  Con- 
tract and  Supply  until  11  a.m.,  Apr.  11,  for  paving  various 
streets  of  city,  about  32.000  sq.yd.  In  connection  with  this 
work  Connecticut  County  will  be  obliged  to  lay  about  19,540 
sq.yd.      R.    N.    Clark,    City    Engr. 

IV.  Y..  .'Vlliany — (Official) — Bids  will  be  received  bv  Edwin 
Duffey.  State  Highway  Comr.,  55  Lancaster  St.,  until  1  p.m., 
Apr.  20.  for  improving  highways  in  Onondaga,  Saratoga  and 
Ulster  Counties.      (See   adv.) 

N.  Y.,  New  York — (Borough  of  Brooklyn) — (Official) — Bids 
will  be  received  by  L.  H.  Pounds,  Borough  Pres..  Room  2. 
Borough  Hall,  until  11  a.m.,  Apr.  12,  for  regulating  and  pav- 
ing with  preliminary  asphalt  pavement  on  5-in.  concrete 
foundation  Atkins  Ave.  from  Blake  to  New  Lots  Ave.,  East  3rd 
St.  from  Ave.  I  to  J,  Wakeman  PL  from  1st  to  3rd  Ave.,  East 
18th  St.  from  line  100  ft.  south  of  Ave.  K  to  Ave.  L.  77th  St. 
from  5th  to  6th  Ave.;  regulating,  curbing  and  paving  with  pre- 
limin,ary  asphalt  pavement  on  5-in.  concrete  foundation  Bay 
Ridge  PI.  from  Ovington  Ave.  to  line  about  100  ft.  northerly; 
regulating  and  paving  with  permanent  asphalt  pavement  on 
6-in.  concrete  foundation  Henry  St.  from  East  Sth  St.  to  (Dcean 
Parkway,  17th  Ave.  from  65th  to  67th  St.;  regulating,  grading. 
curbing  and   laying  sidewalks  on  Ave.   L  from   East   92nd   St, 


to  lOast  yr.th  St.;  23rd  Ave.  from  79th  to  Stillwell  Ave  78th 
St.  from  22iid  to  23rd  Ave.:  regulatlnK.  curl. inn  and  p'avliiii 
with  permanent  HHphalt  and  grade  1  Kranlte  iiavcineni  o„  ij. 
III.  concrete  foundation  Rochester  Ave.  from  I'reHldent  .St  to 
lOaHterii  Parkway;  regulating,  <urldiig,  laying  Mldewalks  and 
paving  with  pirmanent  asphalt  i)jivein<'nl  on  «-ln.  concrete 
foundation  77lh  St.  from  litli  to  7th  Ave. 

IV.  Y.,  >iew  Vork — (Borough  of  Queens)  —  (Olllcial )^l<ldH 
will  be  received  by  Maurice  Connolly,  Borough  Pres.,  liorough 
Hall.  5th  St.  and  Jackson  Ave.,  until  11  a.m..  Apr.  10  for 
regulating  .ind  grading  sidewalk  spaces  and  laving  nldewalkn 
on  .southerly  side  of  Queens  Blvd.,  from  Hill  St.  to  H;irold 
Ave..  1st  Ward;  regulating,  curbing  and  laving  sldewalkH 
and  paving  with  permanent  jiavement  on  improved  granite 
blocks  Orchard  St.  from  .laiksoii  Ave.  to  Long  Island  It  R 
Isl  Ward;  regulating,  gr.idiiig  and  laying  sidewalks  In  I'otii 
St.  from  Jackson  to  Hayes  Ave.  and  from  north  line  of  old 
right-of-way  of  Long  Island  R.R.  to  Forest  St.;  regulating 
and  grading  sidewalk  spacis  on  I'asI  side  of  40th  SI.  from 
Hayes  Ave.  to  north  line  of  old  right-of-way  of  Long  Island 
MM.,  2nd  Waid;  regulating,  curbing,  laying  sidewalks  and 
paving  with  permanent  sheet  asjjhalt  Forest  Ave.  from  Halleck 
to  Myrtle  Ave..  2nd  W.ard;  regulating  and  grading  sldew.-iik 
siiaccH  on  west  side  of  Creek  St.  between  (Jrand  Kt.  and  Flush- 
ing Ave..  2nd  Ward. 

N.  Y..  New  York — (Borough  of  Queens)  —  (OlTlclal) — Bids 
will  be  recelveil  by  Maurice  Connolly,  Borough  Pres.,  Borough 
Hall.  5th  ,St.  and  Jackson  Ave.,  until  11  a.m.,  Apr.  13,  for 
regulating,  grading  and  paving  for  width  of  20  ft.  centrally 
hx'ated  with  permanent  i)av<'ment  of  sheet  asphalt  on  concnte 
foundation,  6  in.  in  thickness,  Rockaway  Beach  Blvd.  (Wash- 
ington Ave.)  from  Adirondack  Blvd.  to  Beach  126th  St.  (Pel- 
ham  Ave.).  5th  Ward,  and  furnishing  and  delivering  as  di- 
rected  40.000  wood   blocks. 

N.  Y.,  OMweKO — (Official) — Bids  will  be  received  by  Depart, 
ment  of  Works  until  2  p.m.,  Aj)!-.  10,  for  ajiproximately  14,275 
sq.yd.  vitrllied  brick  pavement  on  concrete  foundation,  1,063 
sq.yd.  asphalt  macadam  on  concrete  foundation,  5,800  lin.  ft, 
concrete  combined  curb  and  gutter,  together  with  necessary 
catch  basins,  manholes,  sidewalk.s,  etc.  James  P.  Flanlgan. 
City  Engr.     (See  adv.  Mar.  30  issue.) 

N.  .1.,  Eliicniieth — Union  Township  Committee  plans  to  Im- 
prove  Magie    Rd. 

N.  J.,  tilen  RldKO — L.  H.  Davey  recommended  that  city 
pave  Ridgewood  Ave.  from  East  Orange  line  to  Bay  Ave.  with 
concrete.      Estimated   cost,   $35,000, 

N.  J.,  Hamnionton — A.  Remington,  Town  Engr.,  submitted 
report    estimating    cost    of    paving    Bellevue    Ave.    at    $30,000. 

N.  J.,  Jersey  City — Bids  will  soon  be  received  by  Jersey 
City  Commissioners  for  opening  and  extending  Dwight  St.. 
imjiroving  Skillman  and  Terrace  Ave.  and  constructing  sewers 
in  Columbia  and  Germania  Ave.  Charles  A.  Van  Keuren, 
City  Engr. 

N.  J.,  Morrlstown — Board  of  Chosen  Freeholders  is  having 
plans  prer>ared  for  improving  Hanover-Whippany  Rd.  F.  E. 
.Smith,   County  Engr. 

N.  J.,  Newark — Board  of  Chosen  Freeholders  plans  to 
improve  Bloomfield  Ave.  from  Montclair-Verona  line  through 
west  and   north  Caldwell. 

N.  .1..  Newark — Bonds  for  $300,000  sold  by  Board  of  Chosen 
Freeholders  of  Essex  County  for  road  improvements.  Noted 
Mar.  9. 

N.  J.,  Newton — Board  of  Chosen  Freeholders  approved  bond 
issue  of  $28,000  for  improving  Newton-Spai'ta  Rd. 

N.  J.,  Orange — City  plans  to  pave  Main  St.  Fred  T.  Crane. 
City  Engr. 

N.  J.,  Poinpton  Lakes — Borough  Council  will  improve 
Wanaque  Ave.   with   amiesite  pavement. 

Penn..  Avella — Bids  will  be  received  by  County  Board  of 
Supervisors   until   Apr.    15    for   paving   number   of   roads. 

Penn.,  Harrisbnrg — City  plans  to  pave  6  streets  in  Bellevue 
Park.     M.  B.  Cowden,  City  Engr. 

Penn.,  Harrishurg — Plans  being  considered  for  paving 
Swatara  St.  from  18th  to  21st  St.     M.  B.  Cowden,  City  Engr. 

Penn.,  Harrisbur^ — City  Park  Department  plans  to  con- 
struct 30-ft.  road  nlong  lake  in  Wildwood  Park,  a  distance  of 
1,300  ft.  A  concrete  culvert  will  also  be  built  across  ravine. 
E.   Z.  Gross,   Supt.   Parks. 

Penn.,  Lewisburg — Citizens  voted  $20,000  bonds  for  street 
improvements.     Noted  Mar.   9. 

Penn.,  Pittsburgh — Plans  prepared  by  N.  S.  Sprague,  Supt. 
Bureau  of  Engineering,  for  new  road  from  Chartiers  Ave.  to 
present  line  of  paving.     Estimated  cost,  $80,000. 

Penn.,  Selinsgrove — City  Council  plans  to  pave  number  of 
streets. 

Va.,  Harrisonburg — Citizens  of  Rockingham  County,  Stone- 
wall District,  defeated  $95,000  bonds  for  roads.  G.  P.  Coleman, 
Richmond,   State   Highway  Comr.     Noted  Jan.   27   and   Feb.   24. 

Va.,  Princess  Anne — Election  will  soon  be  held  in  Princess 
Anne  County,  Kempsville  District,  to  vote  on  $150,000  bonds 
for  road  improvements. 

Va„  Rustburg — Seneca  District  of  Campbell  County  con- 
templates election  to  vote  on  $40,000  bonds  for  road  improve- 
ments. 

AV.  Va.,  Clarksburg — Election  will  be  held  Apr.  17  to  vote 
on  $25,000  bonds  for  paving  Main  St.  Paul  S.  Horner,  City 
Engr. 

W.  Va.,  Elkins — Bonds  for  $225,000  voted  for  road  work  in 

Leadsville  District,     Noted   Felj.   24. 

W.  Va.,  Fairmont — Citizens  of  Marion  County,  Paw  Paw 
District,  defeated.  $360,000  bonds  for  road  work.  Noted  Jan.  6 
and  Mar.   16. 

W.  A^a.,  New  Cumberland — (Official) — Citizens  of  Hancock 
County.  Poe  District,  voted  $50,000  bonds  for  paving.  C.  E. 
Grafton,  County  Engr.     Noted  Dec.  9  and  Mar.  9. 
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W.  Vii.,  AVar^vood — City  plans  to  improve  number  of  streets. 

>V'.  Va.,  W  «'Nt<>ii — liifls  will  be  leceivod  by  Commissioners  of 
Lewis  County  until  Apr.  21,  for  improving  Staunton  and 
I'arkersbuiK  Turnpike,  Weston  and  Beverly  Turnpike.  Weston 
and  Gauley  Bridge  Turnpike  and  Weston  and  Clarksburg 
Turnpike.     L.  Troxell,  County  Clk. 

N.  C,  Anheville — Bids  will  be  received  by  city  until  Apr. 
10  for  from  15,000  to  25,000  sq.yd.  concrete  pavement,  10,000  to 
20,000  sq.yd.  briclf,  bitulithic,  sheet  asphalt,  asphaltic  con- 
crete or  bituminous  macadam  pavement  and  approximately 
5,000  yd.  concrete  foundation.     B.  M.  Bee,  City  Kngr. 

IV.  C'„  ColumhuH — Election  will  soon  be  held  in  Polk  County 
to  vote  on  $7,500  bonds  for  road  improvements. 

N.  C,  (Jreensboro — Press  reports  state  plans  being  consid- 
ered by  city  for  paving  East  Market  St.  M.  N.  Boyles,  City 
Engr. 

N.  C,  Mur.thall- — Commissioners  of  Madison  County  have 
about  $SO,000   available  for  road  work. 

IV.  C,  Uoxboro — Bonds  for  $15,000  sold.  Proceeds  will  be 
used   for  street   improvements.      Noted   Sept.   2. 

IV.  C,  Shelby — Election  will  be  held  Apr.  29  in  Cleveland 
County,  Township  No.  5,  to  vote  on  $30,000  bonds  for  road 
improvements. 

(ia.,  .Vmericu.s— Citizens  voted  $30,000  bonds  for  street 
improvements.     Noted  .Jan.   27  and  Feb.  24. 

Ga.,  Atlanta — City  plans  to  pave  Walton  St.  R.  M.  Clayton, 
City   Engr. 

Ga.,  Ilaniesville — (Official) — Election  will  be  held  Apr.  10 
to  vote  on  .$20,000  bonds  for  street  improvements. 

Ga.,  Gainesville — City  plans  to  pave  West  Spring  St.  around 
Gainesville-Midland  Depot  and  East  Washington  St. 

Ga.,  LeoMliuFK — See   item   under   "Bridges." 

Ga.,  Metter — Election  will  be  held  Mar.  30  to  vote  on 
bonds  for  street  improvements. 

Ga.,  Monroe — Plans  being  prepared  by  J.  B.  McCrary  Co., 
Engr.,  Atlanta,   for  paving  Broad  St. 

Fla.,  KlMNininiee — Election  will  be  held  Apr.  15  in  Osceola 
County  to  vote  on  $25,000  bonds  for  road  improvements  in 
Districts    Nos.    1,    2,    4    and    5.      Noted    Mar.    23. 

Fla.,  Lake  City — Bids  will  be  received  by  J.  W.  Lane,  Secv. 
Bd.  of  I'ub.  Wks.,  imtil  Apr.  17  for  paving  21,000  sq.yd.  with 
either  modified  sheet  asphalt  or  brick  and  23,000  lin.ft.  con- 
crete  curb  and   gutter.     C.   R.   Home,   Engr. 

Fla.,  Palatkn — (Official) — Bids  will  be  received  by  Board 
of  Commissioners  of  Putnam  County  until  Apr.  10  for  purchase 
of  $25,000  bonds  for  improving  roads  in  Special  Road  and 
Bridge  District  No.  1.     W.  C.  Alvers,  Chn. 

Fla.,  Palatka — (Official) — Bids  will  be  received  by  Board  of 
Commissioners  of  Putnam  County  until  Apr.  10  for  purchase 
of  $208,000  bonds  for  improving  roads  in  Special  Road  and 
Bridge  District  No.  2.     W.  C.  Alvers,  Chn. 

Fla.,  Pen.sacola — City  will  build  Gulf  Beach  Highway  from 
Pensacola  to  shore.     L.  E.  Thornton,  City  Engr. 

Fla.,  Sarasota — Bids  will  be  received  by  Sarasota-Venice 
Road  District  until  Apr.  20  for  road  improvements  and  bridge 
work.     Estimated  cost,  $250,000. 

Fla.,  Sumterville — Commissioners  of  Sumter  County,  Rd. 
District  No.  2,  will  issue  $60,000  bonds  for  39  mi.  rock  and 
sand  clay  roads.     W.  M.  Francisco,  Zephryhills,  Consult.  Engr. 

Fla.,  Tampa — City  Council  voted  to  widen  Walter  St. 
between  Morgan  and  Nebraslca  St.  and  to  pave  Adalee  and 
Plymouth  St.     R.  D.  Martin,  City  Engr. 

Fla.,  TItnsville — Election  will  be  held  May  1  in  Brevard 
County,  4th  District,  to  vote  on  $300,000  bonds  for  36  mi.  roads. 

Ala.,  Clanton — Bids  will  be  received  by  Commissioners  of 
Chilton  County  until  Apr.  15  for  graveling  road  from  Clanton 
to    Lock    No.    12.      R.    L.    Kenan,    County    Engr. 

Ala.,  Selnia — (OfHcial) — Bids  will  be  received  by  Court  of 
County  Revenues  of  Dallas  County  until  Apr.  17  for  clearing, 
grading  and  graveling  road  from  Safford  to  Wilcox  County 
line  near  Alberta  on  line  of  proposed  Jackson  Highway.  W.  O. 
Crisman,   County   Engr. 

Miss.,  Biloxi — According  to  press  reports  city  considering 
plans  to  pave  East  Howard  Ave.  between  Nixon  and  Holley 
St.      E.   L.   Caslanera,   City   Clk. 

Miss.,  Charleston — Bids  will  soon  be  received  by  County 
Board  of  Supervisors  for  road  improvements.     Estimated  cost, 

$200,000. 

Miss.,  Glendora — Talahatchie  County  will  Issue  $200,000 
bonds   for  highway   improvements. 

Miss.,  Greenville — Board  of  Supervisors  of  Washington 
County   plan   to  construct   concrete   road. 

Ml.ss.,  Grenada — Commissioners  of  Grenada  County  contem- 
plate bond  issue  for  approximately  $350,000  for  Jefferson 
Highway  north  and  south  through  county,  also  similar  road 
extending  east  and  west  through  county. 

Miss.,  Pontotoc — Commissioners  of  Pontotoc  County,  3d 
District,  will  issue  $75,000   bonds  for  road   work. 

Miss.,  Ripley — Citizens  of  Tippah  County  voted  $9,000  bonds 
for  road  improvements.     Noted  Mar.  2. 

Miss.,  Ripley — Citizens  of  Tippah  County,  4th  District, 
voted   $50,000   bonds   for  road   improvements. 

Miss.,  Starkville — City  contemplates  paving  Lafayette  and 

Main   St. 

Miss.,  Tupelo — Board  of  Supervisors  of  Lee  County  will 
issue  $200,000  Ijonds  for  road  improvements  in  4th  and  5th 
Districts.     J.   M.  Witt.   Clk. 

La.,  Alexandria^ — Plans  being  considered  by  Rapides  Parish 
Police  Jury  for  graveling  30  mi.  road.     Estimated  cost,  $90,000. 

La.,  Alexandria — City  contemplates  expenditure  of  $75,000 
for  paving  and  sidewalks.     I.  W.  Sylvester,  City  Engr. 


La.,  lientun — Bids  will  be  received  by  Bossier  Parish,  Rd. 
District  No.  2,  until  Apr.  11  for  road  improvements.  About 
$50,000  availal)le  for  work.  J.  C.  Logan,  R.  F  D.  2,  Benton, 
in    ciiarge.      Noted    Mar.    23. 

I^a.,  Monroe — I'ress  reports  state  5  mill  tax  will  be  voted 
l)y  Oiachita  Parish  for  road  improvements.  If  carried,  about 
100  mi.  road  will  be  improved.  W.  A.  O'Kelly,  Clk.  Police 
Jury. 

La.,  Shreveport — Bids  will  be  received  about  Apr.  25  for  6 
mi.  of  gravel  road  in  Caddo  Parish.     J.  T.  Bullen,  I'arish  Engr. 

La.,  Shreveport — Bids  will  be  received  by  Caddo  Parish 
until  Apr.  13  for  about  9  mi.  gravel  road.  J.  T.  Bullen,  Parish 
Engr. 

Tenn.,  Byrdstown — Press  reports  state  Commissioners  of 
Picltet  County  jjlan  to  construct  12  or  15  mi.  roads.-  About 
$50,000  availalile  for  roads  and  bridges. 

Tenu.,  Greenville — (Ofllcial) — Bids  will  be  received  by  city 
until  Apr.  15  for  20.000  yd.  asphalt  paving  and  about  18,000 
ft.    concrete    curl)   and    gutter.      C.    E.    Coile,    Engr. 

Tenn.,  Johnson  City — City  contemplates  expenditure  of 
$25,000   for  street  improvements.     P.   T.  McDonald.   City   Engr. 

Tenn.,  Newport — City  contemplates  expenditure  of  $5,000 
for  street   impiovements. 

Tenn.,  I'ikevllle — Press  reports  state  road  will  be  con- 
structed between  PikevlUe  and  Spencer  by  Bledsoe  and  Rhea 
Counties. 

Tenn.,  Pulaski — Citizens  of  Giles  County  defeated  $500,000 
bonds  for  load  improvements.     Noted  Nov.  4  and  Jan.  20. 

Tenn.,  RoKersvllle — Commissioners  of  Hawkins  County  will 
expend  about   $450,000  for  roads  and   bri^dges.      Approximately 


Shanks,   Secy,   of 


125   mi.   of   roads   will   be   constructed.      I. 
Trus.     Noted  Jan.  27. 

Ky.,  t'alhoun — Commissioners  of  McLean  County  contem- 
plate  4   mi.   road.      Estimated   cost,   $16,000. 

Ky.,  nanviile — Commissioners  of  Boyle  County  contemplate 
8   mi.   road.      Estimated   cost,   $16,000. 

Ky.,  ISdniontou — Bonds  for  $23,000  voted  by  Metcalfe  County 
for   20-mi.    road.      Noted   Mar.   23. 

Ky.,  Klkton — Todd  County  contemplates  election  to  vote 
on  $200,000  bonds  for  road  improvements. 

Ky.,  (;ias^o\v — Election  will  soon  be  held  in  Barren  County 
to  vote  on  l)onds  for  road  improvements. 

Ky.,  tireenviile — Bids  will  be  received  about  June  1  by  J. 
L.  Fentress,  Clk.  Muhlenberg  County,  for  6  mi.  macadam  and 
dirt  road  to  be  constructed  under  State  plans.  About  $20,000 
available  for  this  purpose. 

Ky.,  IIopkinKvilie — Citizens  of  Christian  County  recently 
voted  $400,000  bonds  for  road  work.     Noted  Feb.  3. 

Ky.,  Irvine — City  will  sell  $10,000  bonds  for  street  improve- 
ments.     Noted   M.ar.   9. 

Ky.,  .lainestown — Press  reports  state  Russell  County  plans 
expenditure  of  $75,000  for  roads  and  bridges.  About  $40,000 
available  for  work  at  present  time.  F.  W.  Leach,  Jamestown, 
Engr. 

Ky.,  I..eI>anon — Election  will  be  held  May  27  in  Marion 
County  to  vote  on  $200,000  bonds  for  road  work.  Noted 
Mar.   16. 

Ky.,  Lexington — Fayette  County  sold  $300,000  bonds  for 
road   improvements. 

Ky.,  Liberty — (Official) — Citizens  defeated  bonds  for  road 
improvements.     W.  C.  Cundiff,  County  Clk.     Noted  Mar.   16. 

Ky.,  Montieello — Election  will  be  held  May  16  in  Wayne 
County  to  vote  on  $185,000  bonds  for  road  improvements. 

Ky.,  Murray — Commissioners  of  Calloway  County  contem- 
plate bond  issue  for  road  improvements. 

Ky.,  Owenton — Commissioners  of  Owen  County  contem- 
plate improving  10  mi.  road.  Estimated  cost,  $2,000  per  mi. 
Walter  Wilhoite,   Clk.   County  Court. 

Ky.,  Padiieah — City  plans  to  improve  number  of  streets 
to    vote    on    150,000    bonds    for    road    and    bridge    work.      T.    J. 

Ky.,  Pinevllle — Election  will  be  held  May  13  in  Bell  County 
to  vote  on  150,000  bonds  for  road  and  bridge  work.  T.  J. 
Asher,  County  Judge.     Noted  Mar.  30. 

Ky.,  Shepherdsvllle — Commissioners  of  Bullitt  County  con- 
template  improving  16  mi.   road.      Estimated   cost,   $16,000. 

Ky.,  Somerset — Fiscal  Court  of  Pulaski  County  contem- 
plates $300,000  bond  issue  for  road  improvements.  R.  F.  Jasper, 
County   Judge. 

Ky.,  Stanford — Election  will  be  held  May  13  in  Lincoln 
County  to  vote  on  $200,000  bonds  for  road  improvements. 
Noted  Sept.   30  and  Mar.   2. 

Ohio,  Canton — City  Council  passed  ordinance  for  improving 

4th  St.,  N.  W.,  from  McKinley  Ave.,  N.  W.,  to  McGregor  Ave., 
N.    W.      William    E.    Sarber,    City    Engr. 

Ohio,  Chaierrln  Falls — Bids  will  be  received  by  F.  E.  Lam- 
son.  Clk.,  until  noon,  Apr.  14,  for  paving  South  Main  St.  from 
Washington  St.  to  South  Village  line.  Frank  R.  Lander, 
American  Trust  Bldg.,  Cleveland,  Engr. 

Ohio  Cineinnnti — (Official) — Bids  will  be  received  by 
Charles  F.  Hornberger,  Dir.  Pub.  Ser.,  until  noon,  Apr.  10, 
for  improving  Hess  Ave.     Frank  Krug,  City  Engr. 

Ohio,  CInelnnatI — City  plans  to  pave  Pike  St.  from  3d  to 
Pearl  St.     Frank  Krug,  City  Engr. 

Ohio,  Cleveland — City  Council  passed  resolution  to  improve 
Gainsboro  Ave.  from  westerly  line  of  Hayden  Ave.  to  easterly 
line  of  East  133d  St.     Robert  Hoffman,   City  Engr. 

Ohio,  Cleveland  Heisrhts — ( Warrensville  post  office) — City 
Council  adopted  resolutions  to  improve  Redwood  Rd.  and 
Parkhill  Rd.  by  grading,  draining,  curbing  and  paving  with 
brick. 

Ohio,  Dennison — City  Council  petitioned  to  pave  Logan 
St.  from  bridge  at  west  end  of  street  to  6th  St.  and  6th  St. 
from  Logan  St.  to  south   corporation  line. 
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Ohiu,    KliMlliiy  — (Otncltll)-   IIIcIh    will     Ih 


i-ivtiil    liy    .III 


Mi'tzirr,  .s,i.  uliv,  until  Apr.  12.  Tor  KiadliiK.  iiii'Mmk  iiikI 
imvliiK  Miipic  Ave,  lOiiHt  iiiid  Mlii'ity  St.  iiiiil  (!iii'll<<lii  Ave. 
KHtliimtcd  coHt.  H't.UUU.  U.  K.  .StrlliKrt'lliiw,  Cltv  lOtiKI'.  Nolnl 
.Miir.    !i. 

Ohl»,  «ilriir<l  -((XllclaD  — IIIdH  will  bo  rucelvi'd  by  VllliiK<' 
<'i>iiii('ll  1111(11  iiiHiii.  .Vpr.  ID,  for  I'onnti'UctlnK  <>»d  ropulrlriK  oil 
hUU'WuIUh  of   rity.      Nuti'd    Ki'li.    HI. 

Ohio,  «ioahfn  — ((iltlrliil)  MIiIh  will  bo  i  <-('<-l  veil  by  Itoai'd 
of  I'oiiiiiiIhhIkiu'I  H  (if  'I'uHi'iii'iiwuH  Ciiiiiily  until  I  p. in..  Apr.  Ill, 
for  linprovliiK  TuHciiriiwaH-Ni<w  I'lilliKlclphla  County  ltd.  No. 
2S:t   and   iMiiiNt  I  uctliiK    tri<Htlti   bililKc   uci'uhh   Ohio   Canal. 

Ohio.  Krtitoii  llondH  for  $t>0. 0(111  hoUI  by  Ilardln  County. 
I'rocrcdN    will    l>i'    UHi'd    for    road    linprovcnicntH. 

*»hl<>.  I.lnin  I'oaiil  of  CoinnilHMlonorM  of  Allxn  County 
r.  |i  lied  all  l.iil.s  lor  mad  h.'twoen  l-lniii  and  Allrntown.  Work 
«  111    l.r   iradv.'III.M.d. 

«>hlo.  I.ornin  Clt\  pliiiiH  to  pavi-  Klyrlu  Ave.  from  Uroad- 
wa.\    to   :!lM   .><t       C.    M     (iwhorn.   City    Kn^r. 

Ohio.  .MniiMll«-UI Cllv  plaiiH  to  Inijirovc  West  3rd  .St.  from 
Wi-.sti'rn  .Ave.  to  MornlnK»ldc  Drive.  W.  J.  Hazleton.  City 
KnKP. 

Ohio.  Mamilllon — LOlei-tlon  will  be  hold  Apr.  25  to  vote  on 
IBl.if)!!  bonds  for  stroot  Improvements  and  sewers.  H.  McYost, 
I'lty  lOnKr. 

Ohio.  Mt.  (illrnd — (OHlclal) — Bids  will  be  received  by  Com- 
mla.ilonor.M  of  Morrow  Count v  until  11  a.m..  Apr.  2S,  for  pur- 
chase of  $fi,t.000  bonds  for  Improving'  about  G  ml.  of  Intercounty 
Highway    No.    ;i;{;t.    known    a.s    Mt.    Cllead-Mt.    Vernon    ltd. 

Ohio.  N'llen — Cltv  Council  pa.ised  ordinance  for  Iniprov- 
ln^,'  We.st  3rd  St.  from  Urown  St.  to  city  limits.  \V.  .1.  Hreeze. 
City    KuKr. 

Ohio.  MIeM — City  Council  passed  ordinances  to  Improve 
Fenton  St.  from  Krie  R.R.  to  cltv  limits  by  consiructinK  side- 
walks on  both  sides  of  streets,  Nash  St.  from  Salt  Springs  Rd. 
to  I'rosiie.t  St.      \V.  J.   Hreeze.  City  Engr. 

Ohio,  Osroril — City  C(mtemplates  improvinp  South  Main  St. 

Ohio.  I'or«  Clinton — F.l.'ctlon  will  be  held  Apr.  25  in  Port- 
aKe  Township  to  vote  on  $15,000  bonds  for  road   improvements. 

t»hlo.  Roynlton — (Rrecksville  post  ofRce) — Bids  will  be  re- 
ceived by  S.  W.  Thomas,  Clk..  until  noon,  Apr.  29,  for  purchase 
of    $11,96S    bonds    for    rond    improvements. 

Ohio.  Steubenvllle — City  Council  passed  resolution  for  im- 
proving South  St.  from  Sth  to  Spring  Ave.  and  Spring  Ave. 
from  South  St.  to  Hill  Ave.  Estimated  cost,  $8,860.  J.  N. 
Leech,   City   Kngr. 

Ohio.  Tiffin — Resolution  passed  by  City  Council  for  improv- 
ing Douglas  St.  from  east  line  of  North  Sandusky  St.  to  east 
side  of  present  line  of  Klwood  St.     J.  I.  Oberlander,  City  Engr. 

Ohio.  Tiffin — City  Council  passed  ordinance  authorizing 
$19,000  bond  issue  for  improving  East  Perry  St.  J.  I.  Ober- 
lander, City  Engr. 

Ohio.  Tiffin — Cltv  Council  passed  ordinance  authorizing 
$16,000  bond  issue  for  improving  Apple  St.  J.  I.  Oberlander, 
City   Engr. 

Ohio.  AVarren — City  Council  passed  ordinance  for  im- 
proving Waverly  St.  from  Scott  St.  northerly  to  Washington 
Ave.      H.    S.    McKibben,    City    Engr. 

Ohio.  ■\Varren — Citv  Council  contemplates  improvement  of 
Prospect    St.      H.    S.    McKibben,    City    Engr. 

Ohio,  WooHter — City  plans  to  pave  South  Beaver  St.  A.  O. 
Gierow,   City   Engr. 

Ohio,  Youn^^Ktonrn — City  Council  passed  ordinance  to  im- 
prove Center  St.  from  old  city  limits  to  Hickory  St.  F.  M. 
Lillie,  City  Engr. 

Ind.,  Anderson — City  contemplates  paving  East  Lynn  St. 
W.    H.   Shearer,   City   Engr. 

Ind..  Ander.son — Plans  being  considered  by  city  for  con- 
crete sidewalks  on  Hendricks  St.  from  3rd  to  Hazlett  St. 
W.  H.  Shearer,  City  Engr. 

Ind.,  Ft.  AVayne — City  contemplates  paving  East  Creighton 
Ave.  from  Calhoun  to  Barr  St.     F.  M.  Randolph,  City  Engr. 

Ind..  Koliomo — Plans  being  considered  for  improving 
Superior  St.  and  Indiana  Ave.  with  asphalt.  William  F.  Mann, 
City    Engr. 

Ind.,  New  Albany — Plans  being  prepared  by  Samuel  T. 
Mann,  City  Engr.,  for  improving  Market  St.  from  13th  to 
Washington  St. 

Ind..  Plymouth — Citizens  of  Marshall  County,  Center  Town- 
ship, voted  to  construct  16  mi.  highways. 

Ind..  Rockvllle — City  plans  to  pave  Ohio  St. 

Ind..  ^Va^saw — Citizens  of  Etna  Township  voted  to  con- 
struct Johnson  Rd.     Estimated  cost,  $47,657. 

Mich.,  Battle  Creels — Citizens  recently  defeated  proposition 
to  issue  $16,000  bonds  for  street  improvements  in  Washington 
Heights.     E.  N.  Hunt,  City  Engr.     Noted  Feb.  3. 

Mich.,  Believue — City  will  expend  about  $13,000  for  paving 
during  year.  North  Main  and  East  South  St.  will  be  Included 
in   the   paving   program. 

Mich..  Flint — City  plans  to  construct  sidewalk  on  east  side 
of  Wolcott  St.  and  to  pave  East  5th  Ave.  from  Saginaw  St.  to 
Pere  Marquette  R.R.  track.s.     E.  C.  Shoecraft,  City  Engr. 

Mich.,  Grand  Rapids — Board  of  Public  Works  considering 
plans  for  paving  Mill  Ave.,  Claremont  PI.,  Union  Ave.  and 
McReynolds  PI.     W.  S.  Moore,  City  Engr. 

Mich..  Hartford — Bids  will  be  received  by  Elmer  D.  Conklin, 
Village  Clk.,  until  7:30  p.m.,  Apr.  10.  for  grading  and  paving 
Main  St.     William  J.  Cleary,  City  Engr.     Noted  Mar.   9. 

Mich..  Ludington — City  will  expend  about  $80,400  for  street 
improvements  during  year.  Among  streets  to  be  paved  are 
Delia.  Court.  Loomis,  Filer.  Foster,  Rowe.  Harrison,  Charles 
and  Dowland  St.     George  Clark.   City  Engr. 

Mich..  Marquette — City  Commission  petitioned  to  construct 
macadam   oavement  on   Fisher   St.      M.  H,   Wright,   City  Engr. 


EHtlmated 


>lleli..    SiiKlniitv      IIIdH    will    bi-    received    bv     Depiirtiiieiit     of 
lubllc    WoiliM   until   Ajir.    II    for   pavliiK    WaHlilngton   and    Park 
Av<-.,    "th,     M.ieilltli,    Nlaple,     Uuby    and    State    St. 
eoHl,   $76,00(1.      II.    II.    i'lynier.   City    Kngr. 

■  II.,    Aiton--('lty    plaiiH   to   pave   KiiHt    Broadway   from   Henry 
lo  Cliiir.N    St.      T.   II.    I.undoii,   City    lOiiKr. 

Honton      ('IIIzi-iih    of    Six    Mile    TowiiHlilp    voted    $2[i,000 


mmIh    for    road    ImproveiiiiMitc 
III.,  iinrdiu      (Olllelal)      KIdH  will  be 


rived  by  Stale  High- 
way Ci.iiiiiilHHioii,  SprliiKllelcl,  until  11  a.m.,  Apr.  19,  for  road 
work  111  Calhoun  County.  Section  "U,"  Route  1  W.  W.  Marr, 
Ch.     ICiiKi-. 

III..  JorMryvillf — See   Item    under   "HrldKCM." 

Hi..  W'inohoKtrr — -County  contemijlatoH  expenditure  of  $25,- 
000  for  road  Iniprovcmenta.  G.  H.  Cannier,  County  Supt.  High- 
way h. 

Win..  «€■  I»«'re — Election  will  soon  be  held  to  vote  on  $700,000 
bonds   for  coiiMtructlnK  county   roads.      Noted  .Tun.   27. 

\VI«..  Mnrlnctte — Bids  will  be  reci-lved  until  2  p.m.,  Apr. 
IS,  by  city  for  11,000  «(i.yd.  r(rlnforced-concret«!  pavement.  A.  L. 
HilllH,   City    Kngr. 

Iowa.  Ilritt— (Olllelal)— Bids  will  be  received  by  J.  E. 
Verrall,  Town  Clk..  until  Apr.  25,  for  15.500  ft.  curbing  and 
26,600  yd.  paving.  Theodore  H.  De  Lay,  Creston,  Consult.  Engr. 
Noted   Mar.    9. 

Iowa,  Kidora — Blda  will  soon  be  received  by  County  Com- 
mis.sioners  for  grading  and  graveling  about  30  ml.  road. 
County  plans  to  improve  about  60  ml.  of  road.  E.  W.  Dunn, 
County   Engr. 

Iowa,  .lefTerNon — City  Council  contemplates  42  blocks  of 
paving.      K.   F.   Raver,   City  Clk. 

Iowa,  ferry— (Official) — -All  bids  received  Mar.  27  for  30,- 
000  H(i.yd.  paving  rejected.  New  bids  will  be  received  until 
Apr.    10.      C.    K.   Wilson,   CMty    Kngr.      Noted   Mar.    2   and    16. 

Iowa,  FooahontaN — (Ofllclal)^ — -Plans  being  ijrepared  by  A. 
L.  Thornton,  County  Engr.,  for  25  mi.  grading  in  Pocahontas 
County. 

Minn.,  Duiuth — City  rejected  all  bids  for  paving  East 
Superior  .St.  Work  will  be  readvertised.  John  Wilson,  City 
Engr.     Noted  Jan.   20  and  Feb.   10. 

Minn..  Mnnkato — I'lans  being  prepared  for  10,000  sq.yd. 
asphalt  paving.      H.   F.   Blomquist.  City   Erigr. 

Minn..  MiniieaitoilH — Frank  W.  Cook,  County  Comr.,  pro- 
posed bond  issue  for  $2,000,000  for  road  work  in  Hennepin 
County. 

Minn..  Moorhead — (Official) — Bids  will  be  received  by  R.  G. 
Price,  City  Clk.,  until  Apr.  10,  for  paving  Sth  St.  S.  A.  M. 
Hopeman,  Consult.  Engr.     Noted  Feb.  24. 

Kan..  Coffeyvllle — Plans  being  considered  for  paving  Elm 
St.      Earl   Gathers,   City   Engr. 

Kan..  Dighton — Bids  will  be  received  by  Edgar  A.  Lamb, 
Clk..  Lane  County,  until  Apr.  17,  for  grading  about  41  mi. 
roads. 

Kan.,  Hutchinson — City  Council  petitioned  to  pave  5th 
Ave.,  W.,  from  Main  St.  to  west  city  limits.  G.  L.  McLane,  Cjty 
Engr. 

Neb.,  Fallni  City — Bids  will  be  received  by  G.  Reichers,  City 
Clk.,  until  Apr,  14  for  paving,  curbing  and  guttering  in  Dis- 
trict  No.   16.      Estimated   cost,   $19,520. 

Neb..  Lincoln — Bids  will  be  received  by  T.  H.  Berg,  City 
Clk.,  until  Apr.  10  for  9,550  yd.  asphalt  paving  in  District  No. 
348.      Estimated   cost,    $24,000.      A.    Dobson,    City    Engr. 

Neb.,  Lincoln — Bids  will  be  received  by  Clerk  of  Lancaster 
County,  Court  House,  until  2  p.m.,  Apr.  18,  for  grading  and 
paving  in  District  No.  10.  

Neb..  Lincoln- — Bids  will  be  received  by  H.  E.  Wells,  County 
Clk.,  until  2  p.m.,  Apr.  18,  for  paving  and  grading  in  District 
No.   19.     Adna  Dobson,   City  Engr. 

Neb.,  North  Piatte — Bids  will  be  received  by  O.  E.  Elder, 
City  Clk.,  until  Apr.  14  for  about  45,000  yd.  paving  in  Dis- 
trict No.  1. 

S.  D.  Sioux  Fails — City  plans  to  pave  11th  St.,  with  as- 
phaltic  concrete.     S.   B.   Howe,   City   Engr. 

S.  D.,  Sioux  Falls — (Official) — Bids  will  be  received  in  about 
6  weeks  for  paving  Main  St.  from  3rd  to  McClellan  St.  with 
stone  blocks  on  sand  base.  Estimated  cost,  $23,021.  S.  B. 
Howe,    City    Engr.      Noted    Mar.    16. 

Mont.,  Billings — Bids  will  be  received  by  F.  E.  Williams, 
County  Clk..  until  noon,  Apr.  17,  for  purchase  of  $175,000  bonds 
for  road  improvements  in  Yellowstone  County.  Noted  Jan.  20 
and  Mar.  16. 

Mo.,  Alton^ — Bonds  for  $10,000  voted  by  Oregon  County, 
Koshkonong    Special    Road    District,    for    road    improvements. 

Mo.,  Aurora — Citizens  of  Aurora  Special  Road  District  voted 
$60,000  bonds  for  road  improvements.  T.  R.  Cooley,  Mt. 
Vernon,    County   Clk. 

Mo.,  Benton — Plans  being  considered  by  Commissioners  of 
Scott  County  for  8  or  10  mi.  rock  roads.    Estimated  cost,  $8,000. 

Mo.,  Cassviile — Election  will  be  held  Apr.  18  in  Barry 
County,  Verona  Special  Rd.  District,  to  vote  on  bonds  for  road 
improvements. 

Mo.,  Cassviile — Election  will  be  held  Apr.  18  in  Barry 
County,  Monett  Special  Rd.  District,  to  vote  on  $60,000  bonds 
for  road  improvements. 

Mo..  Chillioothe — Press  reports  state  Commissioners  of 
Livingstone  County  plan  to  construct  150  mi.  hard  surfaced 
roads,  estimated  to  cost  $500,000,  and  20  bridges  estimated  to 
cost   $30,000. 

Mo..  Courtney — Jackson  County  plans  to  pave  about  3  mi. 
roads.     A.  Southern,  County  Engr. 

M».,  Festus — Election  will  soon  be  held  in  Ste.  Genevieve 
County  to  vote  on  $250,000  bonds  for  road  improvements. 
Prank  J.  Huck,  County  Judge. 

Mo.,  Hannibal — City  Council  adopted  resolution  to  pave 
portions  of  Dowling,  Church  and  Arch  St  B.  F.  Smiley,  City 
Engr. 
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Mo.,  KiinHnH  City — City  plans  to  grade  and  curb  East  10th 
St.  from  liennington  to  Fremont  St.     Curtis  Hill,  City  Enfcr. 

Mo.,  KanMaN  fity — Hoard  of  Public  Works  contemplates 
paving  51st  .St.  fiom  Prospect  PI.  to  Swope  Parkway,  5(Jth  St. 
from  Pro.spfct  PI.  to  Agnes  St.,  Highland  Ave.  from  55th  to 
56th  St.,  Kansas  Ave.  from  12th  to  14th  St.  and  Belmont  Ave. 
from   9th   to  12th  St.     Curtis   Hill,  City   Engr. 

Mo.,  Keytesville — Commissioners  of  Chariton  County  plan 
to  improve  2  mi.  North  Missouri  Highway  west  of  KeytesviUe. 
Estimated    cost,    $6,800. 

Mo.,  Klrknood — (St.  Louis  post  office) — City  contemplates 
expenditure  of  $20,000  for  improving  3  mi.  streets.  J.  N. 
Wilson,  City   Engr. 

Mo.,  KoNhkononK — Citizens  recently  voted  $10,000  bonds 
for  road   improvements. 

Mo..  LeedM — Citizens  plan  to  construct  road  from  Leeds 
south  and  west  about  2  Vi   mi.     Estimated  cost,  $15,000. 

Mo.,  Liexineton — City  plans  expenditure  of  $12,000  for  street 
improvements. 

Mo.,  LexinKton — Commissioners  of  Lafayette  County  plan 
to  construct  IS  mi.  macadam  road  which  will  be  part  of  Santa 
F^  Trail  to  be  built  from  Kansas  City  to  St.  Louis.  Estimated 
cost,   $90,000. 

Mo.,  Liberty — Press  reports  state  Kansas  City  and  Liberty 
Boulevard  Districts  and  Clay  County  plan  to  construct  25  mi. 
roads.     Estimated  cost,  $70,000. 

Mo.,  Me.xloo — Commissioners  of  Audrain  County  plan  to 
construct  1  mi.  road.     Estimated  cost,  $4,000. 

Mo.,  Mt.  Vernon — Bonds  for  $60,000  voted  by  Lawrence 
County.  Aurora  Special  Rd.  District,  for  rock  road  to  be  link 
in    proposed    Joplin-Springfleld    Highway. 

Mo.,  Oregon — -City  plans  expenditure  of  $30,000  for  paving. 

Mo.,  Ferryvllle— Commissioners  of  Perry  County  plan  to 
construct  8  mi.  road.     Estimated  cost,   $5,280. 

Mo.,  St.  LonlN — Bids  will  be  received  at  office  of  Board  of 
Public  Service,  Room  315.  City  Hall,  until  noon,  Apr.  21, 
for  improving  Washington  Ave.  from  18th  St.  to  Jefferson 
Ave.,  Newstead  Ave.  from  Forest  Park  Blvd.  to  Olive  St., 
Eichelberger  St.  from  Broadway  to  Virginia  Ave.,  Compton 
Ave.  from  Meramec  to  Gasconade  St.  Estimated  cost,  $32,200, 
$25,900,  $18,350  and  $5,950,  respectively.  E.  R.  Kinsey,  Pres. 
Bd.  Pub.  Ser. 

Mo.,  Sprinicfleld — Bonds  for  $60,000  voted  for  road  improve- 
ments by  Aurora  Special  Road  District. 

Mo.,  Springfield — City  plans  to  improve  2%  mi.  streets. 
Estimated  cost.  $50,000.     S.  R.   Fisher,  City  Engr. 

Mo.,  Vnlon — Franklin  Countv  contemplates  election  to  vote 
on  $1,000,000  or  $1,500,000  bonds  for  road  improvements. 

Mo.,  Verona — Election  will  soon  be  held  in  Verona  Road 
District  to  vote  on   bonds   for  road   improvements. 

Mo.,  Washington — City  contemplates  paving  5  blocks  of 
main  business  district  with  concrete  or  vitrified  brick  and  to 
construct   granitoid   sidewalks.     P.    P.   Peitz,    Mayor. 

Mo.,  Waynesvllle — Commissioners  of  Pulaski  County  con- 
template expenditure   of  $5,000  for  road  work. 

.\rk.,  Jonesboro — Otwell  Road  District  will  construct  18 
mi.  asphalt  road  between  Jonesboro  and  Otwell.  Lund  &  Hill, 
Southern   Trust   Bldg.,   Little    Rock,   Engr. 

Tex.,  Bastrop — Election  will  be  held  Apr.  15  to  vote  on 
$30,000  bonds  for  road  improvements   in  Cedar  Point  Precinct. 

Tex.,  Beaumont — Commissioners  of  Jefferson  County  sold 
$190,000  bonds  for  road  work.  W.  W.  Wilson,  County  Judge. 
Noted   Mar.    9. 

Tex.,  Bonham — Election  will  soon  be  held  to  vote  on 
$250,000  bonds  for  road  improvements. 

Tex.,  Bryan — Bids  will  be  received  by  Commissioners  Court 
of  Brazos  County  until  10  a.m.,  Apr.  13,  for  road  and  bridge 
work  in  District  No.  1.  Abney  &  McCormick.  Bryan,  Engr. 
Noted   Jan.    6   and   Mar.    2. 

Tex.,  Cooper — Election  will  be  held  Apr.  29  in  Delta  County 
to  vote  on  $200,000  bonds  for  road  improvements  in  Precinct 
No.  1. 

Tex.,  Corpus  ChrlstI — Election  will  be  held  Apr.  22  in 
Nueces  County.  Rd.  District  No.  9,  to  vote  on  $10,000  bonds 
for  road  improvements. 

Tex.,  Edlnburg — Election  will  be  held  Apr.  22  in  Hildalgo 
County  to  vote  on  $250,000  bonds  for  road  improvements. 
Noted  Feb.  17  and  24. 

Tex.,  Galveston — City  Council  approved  plans  for  paving 
Main  St.      Estimated   cost,   $170,000.      A.   T.   Dickey,   City   Engf. 

Tex.,  Greenville — Hunt  County  Good  Roads  Association  pe- 
titioned Commissioners  Court  to  call  election  to  vote  on  $1,000.- 
000    bonds   for    180    mi.    highways. 

Tex.,  Hutto — Bonds  for  $50,000  voted  by  Hutto  Precinct  for 
load    improvements.      Noted   Mar.    2. 

Tex.,  Midway — Citizens  of  county  defeated  proposed  bond 
issue  for  road  improvements. 

Tex.,  Mt.  Pleasant — Bonds  for  $200,000  sold  by  Titus 
County,  Precinct  No.  1,  for  road  improvements.     Noted  Mar.  2. 

Tex.,  Quitman — Commissioners  Court  plans  to  call  election 
to  vote  on  $240,000  bonds  for  road  between  Quitman  and 
Winnsboro,  16  mi.,  and  other  road  improvements  in  District 
No.  2. 

Tex.,  Port  Aransas — Election  will  be  held  Apr.  22  in  Neuces 
County  to  vote  on  $10,000  bonds  for  road  improvements  in 
Road  District  No.    9. 

Tex.,  Rio  <;rande  City — Citizens  of  Star  County  voted  $60,- 
000  bonds  for  road   improvements. 

Tex.,  Somerville — Election  will  be  held  Apr.  28  to  vote  on 
$100,000   bonds  for  road   improvements  in   District  No.   1. 

Tex.,  Waxahaehie — Navarro  County  will  vote  Apr.  29  on 
$475,000  bonds  for  road  work  In  Frost,  Blooming  Groove,  Daw- 
son and  Purdon  Precincts. 


Tex.,  WIndom — Citizens  of  Princinct  No.  8  plan  to  call  elec- 
tion to  vote  on   $100,000  tax  for  road  improvements. 

Te.v.,  Winnsboro — Election  will  be  held  Apr.  20  in  Wood 
County  to  vote  on  $250,000  bonds  for  road  improvements. 
Noted  Mar.  30. 

Okla.,  Dewey — City  contemplates  bond  issue  for  street 
improvemenl.s. 

Ukla.,  Tallhlna — Election  will  soon  be  held  in  Le  Flore 
County,  Buffalo  Township,  to  vote  on  $10,000  bonds  for  road 
improvements. 

Okla.,  Wilburton — Election  will  be  held  Apr.  15  in  Latimer 
County  to  vote  on  $10,000  bonds  for  improving  roads  in  Damon 
Township.     S.   W.  Brooks,  County  Comr. 

C«lo.,  Creede — Plans  being  considered  by  Commissioners  of 
Mineral   County   for  road    improvements  during  year. 

Colo.,  Littleton — Plans  being  considered  for  paving  Main 
St. 

I'tab,  Salt  Lake  City — Board  of  Commissioners  contem- 
plates paving  Gth  St.  between  B  and  H  St.  Estimated  cost, 
$19,143.      S.   L.  Cannon,  City   Engr. 

Utah,  Salt  Lake  City — City  plans  to  pave  North  State  and 
2nd    St.      S.    Q.    Cannon,    City    Engr. 

Arl/..,  F'laKstatr — (Official)  —Election  will  be  held  in  May  in 
Coconino  County  to  vote  on  $250,000  bonds  for  road  improve- 
ments.     Noted  Dec.   16. 

Ariz.,  Globe — (Official) — We  have  been  informed  that 
county  has  postponed  paving  of  6  mi.  highwav  indefinitely. 
R.  G.  Thomas,  County  Engr.     Noted  Dec.  2  and  Feb.  24. 

Arias.,  Holbrook — (Official) — Election  will  be  held  some  time 
in  May  in  Navajo  County  to  vote  on  $125,000  bonds  for  road 
improvements. 

Wash.,  Stevenson — Bids  will  be  received  by  C.  H.  Nellor. 
County  Audr.,  until  1:30  p.m.,  Apr.  15,  for  highway  from 
Clark   County   line   to  Cascades. 

Ore.,  Astoria — Bids  will  be  received  by  Citv  Council  until 
Apr.  13  for  paving  Commercial  St.  G.  T.  McCrean,  City  Engr. 
Noted   Dec.   30   and   Feb.   17. 

(»re.,  Clat.skanie — City  plans  to  pave  Nehalem  Ave.  Esti- 
mated  cost,    $13,000. 

Ore.,  Portland — City  plans  to  pave  East  6th  St.  from  Broad- 
way to  East  Schuyler  St.  and  grading  and  constructing  side- 
walks in  Miller  Ave.  from  Milwaukee  to  East  21st  St.  Philip 
Dater,  City  Engr. 

Calif.,  Chino — Citizens  recently  voted  $73,000  bonds  for 
paving.      Noted   Jan.    6. 

Calif.,  Kureka — James  Eraser,  Eureka,  interested  in  propo~ 
sition  to  pave  Broadway  and  Myrtle  Ave. 

Calif.,  Fowler — Board  of  Trustees  instructed  C.  P.  Jen- 
sen, Engr.,  Fresno,  to  prepare  plans  for  1.8-mi.  road  as  con- 
necting  link    in   State   Highway. 

Calif.,  Los  Angeles — Bids  will  be  received  by  Board  of 
Supervisors  until  2  p.m.,  Apr.  17  for  concret*^  pavement  on 
Pico   Blvd.,   about   4.4    mi. 

Calif.,  Los  Angeles — Bids  will  be  received  by  Board  of 
Supervisors  until  2  p.m.,  Apr.  17,  for  oiled  macadam  pavement 
on  Coast  Blvd.,  about  2.57  mi. 

Calif..  Palo  Alto — Plans  being  prepared  by  J.  F.  Byxbee, 
City  Engr.,  for  paving  various  streets  with  5-i"n.  concrete  base 
and  oil  and  sand  surface.      Estimated  cost,   $150,000. 

Calif.,  San  Francisco — M.  M.  O'Shaughnessy,  City  Engr.,  pre- 
paring plans  for  municipal  highway  from  Railroad  and  Evans 
Ave.  to  Hunter's  Point. 

Calif.,    Turloek — Plans    prepared    for    paving    Landei     Ave. 

N.  S.,  New  Waterford — City  Council  contemplates  expendi- 
ture of  $25,000  for  paving,  sidewalks  and  sewers.  J.  L. 
McKinnon,  Clk. 

Que.,  St.  Martine — City  plans  to  lay  about  Z  mi.  macadam 
road  during  summer. 

Que.,  ^Viokbam  W^est — City  will  expend  about  $8,000  for 
macadam   roads. 

Ont.,  Berlin — Bids  will  be  received  by  City  Council  until 
.\pr.  l3  for  6,000  sq.yd.  concrete  pavement.  H.  Johnston, 
Engr. 

Ont.,  St.  Catharines — City  contemplates  expenditure  of 
$7,500  for  brick  paving,  $15,500  for  concrete  paving,  $19,000  for 
bitulithic  paving  and  $8,000  for  concrete  sidewalks.  W.  P. 
Near,   Engr. 

Ont.,  Sault  Ste.  Marie — City  will  lay  about  5,000  yd.  2- 
course  concrete  pavement  to  complete  1915  contract.  R.  G. 
Campbell,  City  Clk. 

.\lta.,  Calgary — City  will  expend  about  $54,560  for  paving 
and  grading  streets.     G.  W.  Craig,   Engr. 

B.  C,  Sydney — -City  plans  to  pave  Ferry  St.  N.  K.  Hay,  City 
Engr. 

B.  C,  Victoria — Committee  from  Delta  petitioned  Provin- 
cial Government  to  construct  road  between  Delta  District  and 
Vancouver.  Estimated  cost,  between  $40,000  and  $50,000. 
Thomas  Taylor,  Minister  of  Pub.  Wks. 

Bids  In  and  Contracts  Awarded 

Mass.,  Boston — (Official) — Metropolitan  I'ark  Commission 
awarded  contract  for  grading  and  surfacing  Alewife  Parkway 
in  Arlington  and  Somerville  to  KELLY  &  SULLIVAN,  25a 
Cherry  St.,   Somerville,   at   $27,595. 

Mass.,  Boston — Contract  for  furnishing  Highwav  Depart- 
ment with  Portland  cement  awarded  to  J.  J.  HARRIGAN,  60 
Pleasant    St.,    Beverly.      Estimated    cost,    $8,164. 

N.  Y.,  Albany — (Official) — Low  bids  were  received  Mar.  28 
by  State  Highway  Commission  for  furnishing  bituminous  ma- 
terials "A"  and  "T"  as  follows:  Barber  Asphalt  Paving  Co., 
Contract  1,  Div.  No.  1,  $19,267;  Contract  4,  Div.  No.  2.  $5,685; 
Contract  10,  Div.  No.  4,  $8,394;  Contract  19,  Div.  No.  7.  $2,561; 
Newton  Paving  Co.,  Contract  2,  Div.  No.  1,  $3,639;  United  Gas 
Improvement   Co.,  Contract  3,   Div.  No.   1,   $27,085;  Contract   6, 


228 


K  N(i  I  N  !•:  !•:  K  I  N  C     \'  i:  W  S 


Vol.  7n,  No.   11 


IMv.  No.  2,  |7,ri!i2;  font  met  II,  I>lv,  No.  :i,  I«.S2S;  Contiiicl  12.  K.  <'.,  \\  <■>••  AMlMMlllt-  Coiil  r  .-icI  for  mI.oiiI  :i;),ii(J<i  hm  viI  mIiucI 
I>lv.  No.  -Ij  »s.ss;  roiitniil  Ki.  I>lv.  No.  fi.  r.1,276;  ('onlriKt  21,  aHpliaK  pjivlim  iiwiu.l.il  lo  NoM.  (•<  )N.s'n(C(  "rn  .N  Ci>  Chat- 
l>lv.    No.     ..    Jll..s;,r.:    .loliu    llnUcr,    Jr..    Coiilrin'l    7.     DIv.    No.    ».        tuiiooKU,   'I't CliailuH   10,    WadcN-ll,   AMlH■vlll<^    lOnnr. 


♦  ■I.TiUO;  Allanllc  UoIIiiIiik  »'o.,  Cotilnict  KI.  DIv.  No.  f.,  |lS,2Slt 
I'olitrai'l  Hi.  |)|v.  No.  tl.  |7,S1«;  Contrart  2:i,  DIv.  No.  !l.  |3,s;t4; 
IU<a.ll«y  (iooil  UoadH  Co..  Coiilruft  r..  DIv.  No.  2.  $27. 027;  Coii- 
tiact  S,  DIv.  No.  3,  $5,237:  Colitrarl  11,  DIv.  No.  1.  »«,1K0;  Coii- 
tiiirt  n,  DIv.  No.  r.,  j;3,ll,s;  foiiliai'l  17,  DIv.  No.  (1,  ffi.ll.Mt; 
Contra.-I  L'li.  DIv.  No.  7,  |f>,riS3;  Conlrart  22,  DIv.  No.  H,  112,518; 
Contrail  2  1,  DIv.  No.  U.  »7.S00.  Ktlwla  Duffcy,  Stulo  lIlKhway 
Coiiir.     Not,., I  Mar.   1«. 

!\.  v.,  lliinTnlii — <'ontrart  for  pavliik'  l..arkawanria  Ave.  with 
lirlik  auanl.Ml  to  lOItllC  t'(  iNTUAl'TINd  CO..  Ituffalo,  at  »B,!IOO. 
D.  Swell,  v.   rity  rik. 

!>'.  v..  \«-w  ^«rk— (HoroiiKh  of  l(rooUlvii)  —  ((Kllclal) — T.ow- 
ext  Mils  ni-flwil  Mar.  22  for  (a)  rok'ulatliiK  ami  pavliik'  with 
licrniaiiiMit  aHphalt  pavciiu'iit  on  <>-ln.  concrete  foundation 
Ainboy  St.  from  IMake  to  Diiinont  Ave.,  (b)  Itarrett  St.  from 
lllake  to  DiinionI  Ave.,  (o)  Dinmla.MH  St.  from  lilake  to  Dumont 
Ave.,  (d)  Cl.'veland  St.  from  Dumont  to  Mvonia  Av<>.,  (o) 
lleReman  Ave.  from  Snedeker  to  WllllanLs  .Ave.,  (f)  llin.sdalo 
SI.  from  N.-wport  to  New  hot.M  Ave.,  (k)  Woodbine  St.  from 
IrvliiK  lo  Knickerbo(d<or  Ave.,  (h)  Sklllman  Ave.  from  KIukh- 
land  lo  MorRan  Ave..  (I)  IBth  St.  from  7th  to  Slh  Ave.,  (J) 
SSa  St.  from  20th  to  21»t  Ave.,  (k)  DebcvoiHe  Ave.  from 
lU-nton  St.  to  Masiieth  Ave.,  (1)  Ave.  M  from  ICa.st  5lh  St.  to 
Ocean  Parkway,  (ni)  furnLshlns.  <loliverlnK  and  .spreading 
50.000  t-^al.  road  oil.  wore  as  follow.s:  (a)  (b)  (c)  and  (d) 
noroUKh  -A.-jphalt  Co.,  130  Met  roi)Olltan  Ave.,  Mrooklyn;  (e) 
and  (f>  Slelllaii  .V.splialt  TavlnK:  Co..  I'ard^e  Ave.,  lirooklyn; 
(K)  Henry  K.  Corde.s;  (h)  Thomas  R  Maher;  (1)  and  (J) 
uvaldi'  .\HphaU  TavinK  Co.,  1  liroadwav,  Manhattan;  (k)  and 
(1)  MiKerina  \-  ("!allat;hi'r;  (m)  Standard  Oil  Co.  of  New  York, 
2t;   Hroadway.   Manhattan.     Noted   Mar.   Hi. 

N.  v..  New  York — (Horoui;h  of  lirooklyn) — (Offlrlal) — Con- 
tract for  con.'structInK-  .sidewalks  on  Douirlass  St.  from  Blake 
Ave.  to  Dumont  Ave.  awarded  to  C.TJIMM  CON.STUUCTION 
CO.,  ■IBO  Il.rold   .\ve..  Queens.     Noted  Feb.   17  and  Mar.   2. 

N.  J..  I'ilUnlK-tli— H.  n.  Sproul  Co.,  at  $79,514,  submitted 
lowest    bid    for   improvinK   Mountain   Ave.,    Fanwood   Township. 

!V.  J.,  KleniluKton — Contract  for  improving  FleminKton- 
Frenchtown.  HiKh  HrldMre-Califon  and  West  I'ortal-IJloombury 
Rd.  with  macadam  awarded  to  LOGAN  &  HATHAWAY, 
Newark. 

N.  J..  IIlKhtntonn — Contract  for  improvinpr  Hightstown- 
Prlnceton  .(unction  Kd.  awarded  to  MATNW.vnTNO  &  CUM- 
MINS,   I'hiladelphia.    Penn.      Estimated    cost.    $.'>0,000. 

X.  J.,  Jemey  City — Contract  for  improving  Conjjress  St. 
from  Summit  Ave.  to  Paterson  Plank  Rd.  awarded  to  RALPH 
SANGIOVANNI.     Charles  A.  Van  Keuren,  City  Kngr. 

IV.  J.,  Jer.««ey  City — Contract  for  repavinff  Hoboken  Ave. 
awarded  to  CTRETLLY  CONTRACTING  CO.  Charles  A.  Van 
Keuren,  City  Engr. 

N.  J..  Jersey  City — Contract  for  improvinp:  Johnston  .\ve. 
from  Grand  St.  to  Lehlprh  Vallev  R.R.  awarded  to  VAN 
KEUREN  CONTRACTING  CO.  Charles  A.  Van  Keuren.  City 
Enpr. 

N.  J..  Newark — Bids  were  received  Mar.  30  for  improving 
(a)  River  St.  from  North  Canal  to  Mulberry  St.,  (b)  Commerce 
St.  from  Broad  to  Lawrence  St.,  (c)  Broad  St.  from  South  to 
Poinier  St..  (d)  Brookdale  Ave.  from  South  Orange  to  Linds- 
ley  Ave.,  (e)  Front  St.  from  Center  St.  to  Saybrook  PI.,  (f) 
South  St.  from  V.an  Buren  St.  to  Bay  Ave.,  (g)  Commerce  St. 
from  Broad  to  L.awrence  St..  (h)  Ogden  St.  from  Clay  to  Orien- 
tal St..  (i)  Elm  Rd.  from  Tvler  to  Gotthardt  St.,  (j)  Mulberry 
St.  from  Market  to  Centre  St..  (k)  Silver  St.  from  Stuyvesant 
to  Sandford  Ave.,  (1)  V.anderpool  St.  from  Broad  St.  to  Avenue 
B,  (m)  Mead  St.  from  Silver  St.  to  Ocean  Ave.  as  follows: 
Ralph  Sangiovanni,  SO  Hovt  St..  Newark,  (a)  $31,559;  (b) 
$12.6S4.  (f)  $11,S7S.  (g)  $13,242,  (h)  $46,426,  (i)  $21,928;  New- 
ark Paving  Co.,  133  1st  St.,  <a)  $32,440,  (b)  $12,373,  (c)  $53,437. 
(e)  $7,025.  (f)  $12,075,  (g)  $13,452,  (h)  $47,722,  (j)  $21,685,  (k) 
$6,812,  (1)  $22,760;  Alex  J.  Milmoe.  75  Littleton  Ave.,  (a) 
$45,552,  (e)  $6,248.  (f)  $11,202;  McMahon  Construction  Co.,  1087 
Broad  St..  Newark,  (c)  $51,598,  (i)  $21,808,  (k)  $7,157;  O'Gara 
&  Maquire,  127  Frelinghuvsen  Ave.,  (a)  $34,224;  (h)  $13,181, 
(c)  $53,545.  (e)  $7,015,  (j)  $22,150.  (k)  $7,146.  (I)  $23,057; 
Continental  Public  \Vorks  Co.,  New  York.  N.  Y..  (d)  $15,800. 
(m)  $6,990:  Glenfield  Construction  Co..  141  South  Sth  St.,  (d) 
$17,132,  (g)  $13,924,  (j)  $22,601.  (1)  $22,222,  (m)  $7,362;  North- 
ern Construction  Co.,  Wiss  Bldg.,  (d)  $15,540;  Jackson  Con- 
tracting Co.,  113  Vcsev  St.,  (i)  $20,960;  W.  T.  S.  Critchfield, 
Jersey    City,    (m)    $7,636. 

Penn.,  Erie — Contract  for  paving  24th  St.  from  Ash  to 
Railroad  St.  awarded  to  MAYER  BROS.  CONSTRUCTION  CO. 
Estimated  cost,   $24,370.     B.   C.  Briggs,  City  Engr. 

Penn.,  Philadelphia — Contract  for  grading  Oregon  Ave. 
from  13th  St.  to  Delaware  Ave.  awarded  to  EDWIN  H.  VARE, 
Betz  Bldg.,  Philadelphia.  Estimated  cost,  $140,000.  Chester 
Albright,  City  Engr. 

Md.,  Baltimore — Contract  for  paving  Ellicott  Driveway 
■with  concrete  awarded  to  P.  FLANIGAN  &  SONS,  Harford  Rd. 
and   Baltimore   &    Ohio   R.R.,   Baltimore,   at    $28,000. 

Va.,  Eastville — Contract  for  10 1^  mi.  sand  clay  road  in 
Northampton  Countv  awarded  to  S.  E.  LEE  CONSTRUCTION 
CO.,  Emporia.     About  $9,000  available  for  this  purpose. 

Va.,  Lebanon — Commissioners  of  Russell  County  plan  to 
construct  30  mi.  road  by  convict  labor.  W.  P.  Anson,  County 
Engr. 

Va.,  Norfolk — Contract  for  street  paving  to  be  done  this 
spring  awarded  to  P.  J.  McGUIRE,  at  $1.59  per  sq.yd.  W.  H. 
Taylor,  City  Engr. 

Va.,  Petersburg — Contract  for  10,000  yd.  concrete  sidewalks 
and  15.000  ft.  concrete  curb  and  gutter  awarded  to  J.  L. 
PERKINSON,   Petersburg.      R.   D.   Budd.   City   Engr. 

N.  C,  Kinston — Commissioners  of  Lenoir  County  contem- 
plate 18  or  20  mi.  road  during  year.  Work  will  be  done  by 
convict  labor.     Estimated  cost,  $800  per  mi. 


N.  <■.,  NiiartanbiirK — ComnilnHloni-rH  of  Spartanburg  County 
will   eoMHtruit    2   ml.   Hand   eluy    roadH   by   convict   labor. 

I''l«.,  Kt.  Meade — Contract  for  jiavlng  v.irlouH  HtreotH  of 
city  with  brick  awarded  to  SOIJTIIIOUN  CLAY  MANIIFA*'- 
TUKlNd  CO.,  IJhattanooga,  Tenn.  About  »7,000  avallablo  for 
thiH  purpoHe. 

I.n..  IVe»v  OrleanH — f(JIIlclal) — Contract  for  conntructlng 
Hcclion  <if  .MarkHville-Vllh!  Platte  Highway,  AvoyelleH  ParlHh, 
awarded  to  W.  10.  GIOIIION,  Columbia,  iit  $8,148.  W.  13.  Alkln- 
Bon.  Stale  Highway   lOngr.     Noli-rl   Mar.   9. 

Ky..  IOII'/.iilie(b*«wn — Contract  for  3  ml.  Dixie  Highway 
northward  from  Vino  Grove  lid.  awarded  to  PLKTCHIOll  & 
PIOAK   by   Ilardhi  (;ounty   Flucal  ('ourt. 

Ky..  <;reenii|t — ContractH  for  road  work  In  Greenup  County 
awarded  lo  O.  W.  VAN  I'lOTTION  &  (;o.,  Greenup,  KlItK, 
S.MALLUIDC.IO  <t  KIIIK,  RuHsell,  and  UURGK.SS  &  CO.,  I'"uIlor- 
ton.     C.   H.    llurnet,  Greenup,   iOngr. 

Ky.,  IjoulNvllle — -ItidH  were  received  by  Hoard  of  I'ubllc 
Works  for  improving  Brook  St.  from  Jacob  to  Breckenrldgo 
St.  from  Louisville  A.sjihjilt  Co..  Blckel  Asphalt  Paving  Co., 
G.  W.  Gonsel  Co.  and  Hoke  Co.  JOstlmated  coHt  of  work,  $9,000. 
D.     R.     Lyman,     City     JOngr. 

Ky.,  MnyHvllle — Contract  for  paving  1  ml.  with  trlnldad 
asphiill  awarded  to  CAREY  REED  &  CO.,  Lexington,  at  about 
$45,000.      G.    W.  Owens,  City   Clk. 

Ohio,  Chlentco  .function — White  Paving  Co.  submitted  low- 
est bid  for  paving  c;ornelia  Ave.  System.  Estimated  cost, 
$100,000.      John    lOricson,   City   Kngr. 

Oliio,  Cieveiand — Board  of  Control  awarded  contracts  for 
raving  as  follows:  lOast  114th  St.  and  Ea.st  llfith  St.  to  BALD- 
WIN HUGS.,  ill  $46,7,S5;  lOast  12(lth  St.  to  lONTIOUPUlSlO  PAV- 
ING A.M)  CON.STUUCTION  CO.,  8436  Broadway,  at  $3,951;  East 
123rd  St.  and  Mansfield  Ave.  to  RIELEY  BROS.,  348  A  Arcade, 
at  $15,441  and  $6,348,  respectively.  Robert  Hoffman,  City 
Engr. 

Ohio,  Cieveiand — Board  of  Control  rejected  all  bids  for 
furnishing  Street  Department  with  asphalt  cement.  Robert 
Hoffman,  City  Engr. 

Ohio,  Cleveland — Board  of  Control  rejected  all  bids  for 
paving  and  improving  East  138th,  110th  and  Warsaw  St. 
Robert  Hoffman,   City   Engr. 

Ohio,  Cleveland — Board  of  Control  awarded  contracts  for 
paving  as  follows:  East  15Gth  St.  to  GOULD  &  MAYBAf?H, 
823  East  150th  St.,  at  $28,382;  East  39th,  West  84th,  88th.  43rd, 
S2nd,  S6th.  89th  and  90th  St.  to  ROEHL  BROS.,  Clark  and  West 
25th  St..  at  $43,289;  East  75th.  83rd.  81st  and  Malek  St.  to 
ENTERPRISE  PAVING  AND  CONSTRUCTION  CO.,  8436 
Broadway,  at  $21,484;  East  66th,  67th,  73rd  and  72nd  St.  to 
RIELEY'  BItOS.,  348  A  Arcade,  at  $20,494;  Quincy  Ave.  to 
CLEVELAND  TRINIDAD  PAVINfi  CO.,  Lakeside  Ave.,  N.  E., 
at  $29,554;  East  124th  St.  to  BALDWIN  BROS.,  560  Rose  Bldg., 
at  $7,628;  Rosehill  Ave.  to  R.  P.  BURNETT,  527  Society  for 
Savings  Bldg..  at  $7,457;  East  13th  St.  to  C.  E.  WILSON  &  SON, 
at  $10,906.     Robert  Hoffman,  City  Engr. 

Ohio,  Warren — (Official). — Contract  for  improving  North 
Laird  Ave.  from  East  Market  St.  to  Woodland  Ave.  awarded 
to    SMITH    ENGINEERING    CO.,    Warren.      Noted    Feb.    17. 

Ind.,  Bloomfield — Contract  for  gravel  road  in  Pine  Town- 
ship awarded  to  E.  O'LEARY',  at  $9,070. 

Ind.,  Ft.  AVayne — Contract  for  paving  Cornell  Circle  from 
Harrison  to  Calhoun  St.,  Maxine  Drive  from  w^est  line  to  alley 
between  Hoagland  St.  and  Webster  Ave.  and  Seminole  Drive 
awarded  to  MOELLERING  CONSTRUCTION  CO.  P.  M.  Ran- 
dall, City  Engr. 

Ind.,  Madison — Contract  for  street  paving  awarded  to  R.  L. 
SCHOOLFIELD,  Newport,  Ky.     R.  F.  Lee,  City  Engr. 

Ind.,  Richmond — F.  E.  Slick.  Richmond,  at  $1.82  and  $1.88 
per  yd.,  respectively,  submitted  lowest  bid  for  paving  North 
Sth  and  South  9th  St.  with  brick;  Harding,  Slattery  & 
Buchanan,  at  Richmond,  at  $1.48  and  $1.45,  respectively,  for 
concrete.  Fred  R.  Charles,  City  Engr.  Noted  Feb.  17  and 
Mar.  9. 

Ind.,  South  Bend — (Official) — Contract  for  road  in  Penn 
Township  awarded  to  H.  M.  REED  &  SONS,  Mishawaka,  at 
$18,400.     A.  Wolf,  County  Audr.     Noted  Feb.   17   and  Mar.   9. 

Ind.,  Tell  City — Contract  for  curbing  and  guttering  Main 
St.  awarded  to  TRAYLOR  &  KREMPP,  Jasper,  at  $5,929. 

Mich.,  Calumet — Contracts  for  road  work  awarded  as  fol- 
lows: 1%  mi.  concrete  roadway  to  PAUL  P.  ROEHM.  at 
$19,756;  A  mi.  waterbound  macadam  to  HALL  &  LABBY, 
Laurium,  at  $5,818;  5  mi.  turnpike  to  PARKS  &  LABBY,  at 
$13„750. 

Mich.,  Clarence — Contract  for  2  mi.  road  on  Duck  Lake  Rd. 
awarded   to   GEORGE   BROTT,   Battle   Creek. 

Mich.,  Grand  Haven — Contract  for  curbing  and  paving 
Lake  Ave.  from  Howard  St.  to  point  near  Elizabeth  St.  award- 
ed to  DAVID  M.  CLINE  and  KLASS  BOELENS,  Spring  Lake. 
H.   W.   Beck,    City    Engr. 

Mich.,  Mar.>ihall — Municipal  Equipment  and  Construction 
Co..  Chicago,  111.,  at  $26,096.  submitted  lowest  bid  for  first 
section    of    Detroit-Chicago    Rd. 

Mich.,  Mar.shall — (Official) — Contract  for  2  mi.  concrete 
road  awarded  to  WILLIAM  H.  RY'AN,  Lansing,  at  $26,525.  A. 
A.  McKay,  Battle  Creek.  Engr.     Noted  Nov.  11  and  Mar.  9. 

III..  Peoria — Contract  for  paving  Galena  Rd.  awarded  to 
BARNEWOLT  CONSTRUCTION  CO.  Estimated  cost,  $20,284. 
Noted  Nov.  18  and  Mar.  2. 

Wis.,  Fond  da  L.ac — Contract  for  paving  Harrison  St.  and 
Minnesota  Ave.  awarded  to  GEORGE  H.  STANCHFIELD,  Fond 
du  Lac,  at  $7,337.     J.  S.  McCullough,  City  Engr. 
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^Viti.,  Milwaukee — Contracts  for  road  work  in  Milwaukee 
County  awarded  to  MILWAUKEE  GENERAL,  CEMENT  CO., 
Milwaukee,  at  $52,532;  C.  P.  SCHARLB,  at  $34,118;  E.  M. 
MATTHEWS,   at   $5,512. 

Wis.,  Milwaukee — Contracts  for  street  paving  awarded  to 
as  follows:  Pabst  Ave.  with  asphalt  to  BADOEK  CONSTRUC- 
TION CO.,  Milwaukee,  at  $Si,357;  Finn  PI.  with  l>ituniinous  con- 
crete and  asphalt  to  F.  P.  COUOHLIN.  Milwaukee,  at  $11,299; 
50th,  51st  and  Vine  St.  with  asphalt  to  HADCJEK  CONSTRUC- 
TION CO..  Milwaukee,  at  $17,S23;  curbing,  guttering?  and  con- 
structing .sidewalks  on  45th,  Pabst  and  Vine  St.  to  ANDREW 
HURER,  Milwaukee  at  $6,352.     George  Staal,  City  Engr. 

Wis.,  New  London — Contract  for  fuini.shing  city  with  10,- 
000  bbl.  Portland  cement  for  street  paving  awarded  to  UNI- 
VERSAL PORTLAND  CEMENT  CO.,   Chicago,   111. 

WlK.,  New  London — Contract  for  furnishing  235,000  sq.ft. 
reinforcing  rnel.il  for  concrete  street  paving  awarded  to 
AMERICAN  STERl.  AND  WIRE  CO.,  Chicago,  111.,  at  93c.  per 
100    sq.ft.      Noted    Feb.    10. 

Iowa,  Dubuque — P.  K.  Hahn,  Cedar  Rapids,  submitted  low- 
est bid  for  paving  various  streets  of  city.  E.  C.  Blake,  City 
Engr. 

lown,  Keokuk— Contract  for  grading  in  Keokuk  Heights 
awarded    to    CAMERON,    JOYCE    &    CO. 

Iowa,  Ottuniwa — Contract  for  paving  portions  of  West 
Woodland  and  West  Park  Ave.  and  North  Green.  Holt  and 
South  Kenton  St.  with  brick  awarded  to  HYDRAULIC  AND 
CONCRETE  CONSTRUCTION  CO.,  Davenport.  J.  F.  Brady, 
City  Engr.     Noted  Mar.  23. 

Iowa,  Sheldon — Contract  for  concrete  paving  awarded  to 
DEARBORN  CONSTRUCTION  CO.,  Waterloo,  at  $1.34  Vi  per 
sq.yd. 

Minn.,  Dnlutli — City  awarded  contract  for  paving  West 
5th  St.  to  ROGERS  &  McLEAN.  Estimated  cost,  $63,257.  L. 
Ayers,  City  Engr. 

Minn.,  Glenwood — Contract  for  road  jobs  Nos.  1  to  6 
awarded  to  LARMOREAUX  BROS.,  Omaha,  Neb.,  at  $18,214. 
Noted  Mar.   16. 

Minn.,  Redwood  Fails — (Official) — Commissioners  of  Red- 
wood County  awarded  contract  for  348,215  cu.yd.  grading  to 
LAMOREAUX  BROS.  CO.,  at  $65,389,  39,000  cu.vd.  to  B.  J. 
SCHMITZ,  at  $6,300;  3  bridges  to  M.  A.  ADAMS  &  CO..  at 
$14,675,  6  bridges  and  3  culverts  to  HANS  ELNUNG,  at  $6,355; 
6,335  lin.ft.  culverts  to  WINONA  CONCRETE  CULVERT  CO., 
at  $6,621.  All  bids  for  50,600  cu.yd.  gravel  surfacing  rejected. 
O.  K.  Kipp,   County  Engr.     Noted  Mar.   2. 

Minn.,  St.  Cloud — Contract  for  36,000  yd.  creosote  block 
paving  awarded  to  HANLON  &  OKES,  Minneapolis,  at  $84,318; 
36.000  yd.  bitulithic  paving  to  GENERAL  CONTRACTING  CO., 
Minneapolis,  at  $77,602.  C.  H.  West,  City  Engr.  Noted  Mar.  2 
and   16. 

Minn.,  St.  Paul — (Official) — Contract  for  furnishing  city 
with  3% -in.  creosoted  yellow  pine  blocks  awarded  to 
REPUBLIC  CREOSOTING  CO.,  Indianapolis,  Ind.,  at  $1.48  per 
sq.yd.     Oscar  Claussen,  City  Engr.     Noted  Mar.  16  and  30. 

Kan.,  Junction  City — Contract  for  paving  awarded  to  F.  A. 
SWANSTROM,  Leonardville. 

Neb.,  Lincoln — (Official) — Contract  for  paving  in  Districts 
Nos.  336  and  342  awarded  to  ABEL  CONSTRUCTION  CO., 
First  National  Bank  Bldg.,  Lincoln,  at  $1.96  for  brick  and  $1.87 
for  asphalt.     A.  Dobson,  City  Engr. 

S.  D.,  Sioux  Falls — (Official) — Contract  for  about  80,000 
sq.yd.  paving  awarded  to  WESTERN  CONSTRUCTION  CO., 
Sioux  City,  at  $122,640.  S.  B.  Howe,  City  Engr.  Noted  Mar.  2 
and  30. 

Mo.,  St.  Louis — Lowest  bids  received  Mar.  31  for  improving 
(a)  McPherson  Ave.  from  Taylor  to  Walton  Ave.;  (b)  Taylor 
Ave.  from  Maryland  Ave.  to  Olive  St.;  (c)  Chouteau  Ave.,  from 
Jefferson  to  Compton  Ave.;  (d)  Chouteau  Ave.  from  Grand 
Ave.  to  Tiffany  St.;  (e)  Odell  St.  from  Brannon  to  Sublette 
Ave.;  (f)  Goodfellow  PI.  from  Union  Blvd.  to  Arlington  Ave.; 
(g)  Moffitt  Ave.  from  Kingshighway  to  Union  Blvd.;  (h) 
McCauseland  Ave.  from  Lindenwood  Pi.  to  M.arquette  Ave.; 
(i)  alley  in  city  block  4523.  were  as  follows:  F.  P.  McCormick. 
(a)  $5,541,  (b)  $10,269,  (f)  $9,008,  (g)  $19,870;  (h)  $16,136; 
Granite  Bituminous  Paving  Co.,  (a)  $5,573,  (b)  $10,296.  (f) 
$9,465,  (g)  $20,902;  F.  T.  Adler,  (a)  $6,282;  Trinidad  Asphalt 
Co.,  (b)  $11,694,  (f)  $9,469;  Frank  A.  Stiers,  (c)  $28,525,  (i) 
$6,442;  Perkinson  Bros.,  (c)  $30,276,  (d)  $28,978,  (e)  $13,850; 
John  F.  McMahon,  (c)  $31,429;  Eyers  Construction  Co..  (d) 
$28,853;  Fruin-Bambrick  Construction  Co..  (d)  $31,307; 
Skrainka  Construction  Co.,  (e)  $13,064.  (h)  $14,299,  (i)  $6,326; 
Webb-Kunze  Co..  (e)  $13,983;  G.  A.  Heman,  (g)  $20,180;  T.  E. 
Cavanaugh,  (h)  $15,344;  American  Contracting  Co.,  (i)  $6,467. 
Noted  Mar.   23. 

Mo.,  Sedalia — (Official) — Contract  for  curbing  Moniteau 
Ave.  awarded  to  J.  W.  MENEFEE,  Sedalia.  F.  T.  Leaming, 
City  Engr.     Noted  Mar.  23. 

Ark.,  Little  Rock — Bids  were  received  for  paving  with 
asphalt  in  Distriet.s  Nos.  9  and  244  from  T.  P.  Shelby  &  Co.,  at 
$65,900,  and  Kaiii  I'aving  Co.,  at  $70,500.  P.  J.  Conley  and 
Loftus  Co.  snliniitted  lowest  bids  for  concrete  paving.  H. 
Levinson,  City  Engr.     Noted  Jan.  6. 

Ark.,  Texarkana — Contract  for  road  work  in  Precinct  No.  1 
awarded   to   G.   W.    BURNETT,    Eyelau,   Tex.      Estimated   cost, 

$15,000. 

Tex.,  Aransas  Pass — Contract  for  approximately  24-mi.  road 
awarded  to  BREAKER,  BAIRD,  CURTIS  &  DE  WITT  CON- 
STRUCTION  CO.,   at   $57,796. 

Tex.,  Kl  Paso — Contract  for  resurfacing  Doniphan's  Drive 
with  concrete  awarded  to  LEE  MOOR  CONSTRUCTION  CO., 
at  $77,368.      Charles   E.   Henning,    El   Paso,   County    Engr. 

Tex.,  Hlllsboro — Hill  County,  Rd.  District  No.  2.  will  con- 
struct about  30  mi.  gravel  roads  by  day  labor.  About  $150,000 
available  for  this  work.  J.  D.  Miller,  Itasca,  Engr.  Noted 
Feb.  3. 


Tex.,  Honston — Lester  Levy,  Dallas,  at  $141,927  submitted 
lowest  bid  for  paving  Harrisburg  Rd.  with  asphaltic  cmi- 
crete.  Bids  were  submitted  on  5  different  grades  of  asphaltic 
concrete.     Noted  Feb.  17  and  Mar.  2. 

Tex.,  Houston — Contract  for  paving  Milam  St.  from  Frank- 
lin Ave.  to  bridge  across  Buffalo  Bayou  awarded  to  TOLBOT 
CO.,  Houston,  at  $6,027.  E.  E.  Sands,  City  Engr.  Noted 
Feb.   24. 

Tex.,  Littlefleld — Contract  for  3-mi.  clay  road  across  sand 
hills  awarded  to  IRICK  &  PENICK  by  County  Commissioners. 

Tex.,  Wichita  Falls — Contract  to  con.struct  8,400  sq.yd.  con- 
crete paving  awarded  to  I.  H.  ROBERTS,  Wichita  Falls.  About 
$12,000  available  for  this  purpose.  L.  C.  Hinckley,  City 
Engr. 

Ariz.,  Globe — (Official) — County  awarded  contract  for  8  mi. 
highway  in  Gila  River  Cafion  to  TOOHEY  K.  JOHNSON, 
Phoenix.  Estimated  cost,  $105,000.  R.  G.  Thomas,  County 
Engr.     Noted  Mar.  30. 

ArlK.,  Phoenix — Contract  for  11.225  sq.yd.  paving,  5.353 
lin.ft.  combination  curl)  and  gutter  and  492  lin.ft.  curbing  on 
portions  of  Central  Ave.  awarded  to  CALIFORNIA-ARTZcj.N'A 
CONSTRUCTION  CO..  at  $1.24  per  sq.yd.,  and  92c.  and  50c.  per 
lin.ft.  respectively.     Fred  N.  Holmquist,  City   Engr. 

Wash.,  Kelso — Commi.ssioners  of  Cowlitz  County  awarded 
contract  for  2  roads  to  T.  H.  COCHRAN  &  SONS,  Portland. 
Ore.,  at  $9,300.     Noted  Mar.  30. 

Wash.,  Olympia — Contract  for  graveling  7%  mi.  Pacific 
Highway  from  Toledo  south  awarded  to  JARVIS  &  BURK- 
HEIMER,  Seattle,  at  $13,652. 

Ore.,  Portland — Oregon  Hassam  Paving  Co.,  at  $4,994, 
submitted  lowest  bid  for  paving  East  61st  St.  from  East 
Burnside  to  East  Stark  St.     Philip  H.  Dater,  City  Engr. 

Calif.,  Rakersfleld — Contract  for  grading,  paving  and  con- 
structing culverts  on  Division  7,  Section  4,  of  Bakersfield-T;ift 
Rd.  awarded  to  GEORGE  S.  BENSON  &  SON.S,  Stimson  Bldg., 
Los  Angeles,  at  $50,547.     . 

Calif.,  Rakersfleld — Contract  for  grading  and  constructing 
culverts  on  Division  10,  Section  8,  of  Bakersfleld-Majove 
Rd.  awarded  to  ROBERT  SHERER  &  CO.,  Pacific  Electric 
Bldg.,  Los  Angeles,  at  $29,881. 

Calif.,  Rakersfleld — Contract  for  grading,  paving  and  con- 
structing bridges  on  Division  9,  Section  6,  of  Bakersfield- 
Glenville  Rd.  awarded  to  CASTRO  &  BLAISDELL,  Bakers- 
field,  at  $9,720. 

Calif.,  Hurlingame — Contract  for  paving  67  blocks  awarded 
to  FEDERAL  CONSTRUCTION  CO.,  Sharon  Bldg.,  San  Fran- 
cisco, at  $247,128. 

Calif.,  El  Monte — S.  C.  Contracting  Co.,  Washington  Bldg., 
Los  Angeles,  at  $13,021,  submitted  lowest  bid  for  Improving 
portion  of  Taylor  St. 

Calif.,  Lindsay — Contract  for  paving  awarded  to  WORS- 
WICK  STREET  PAVING  CO.,  Union  National  Bank  Bldg., 
Fresno. 

Calif.,  Los  Angeles — E.  A.  Baker,  at  $12,998.  submitted 
lowest  bid  for  improving  portions  of  Grand  View  Ave.  and 
10th  St..  Rd.  Improvement  District  No.  63.  Homer  Hamlin, 
City  Engr. 

Calif.,  Los  Angeles — Contract  for  improving  Almaden  Drive 
awarded  to  CALVIN  McCRAY,  at  $5,611.  H.  Hamlin,  City 
Engr. 

Calif.,  Los  Angeles — M.  R.  Co.,  Hollingsworth  Bldg.,  at 
$5,249,  submitted  lowest  bid  for  grading,  oiling  and  curbing 
portions  of  Grand  O.aks  and  North  Roosevelt  Ave.,  Rd.  Im- 
provement  District   No.    98.      H.   Hamlin,   City   Engr. 

Calif..  Los  Angeles — Contract  for  improving  Cherrv  St. 
from  Pico  to  10th  St.  awarded  to  BENJAMIN  F.  FORD  and 
FRED  H.   STOUT,   at  $4,347.      H.   Hamlin,    City   Engr. 

Calif.,  Los  Angeles — Oscar  Ford,  Riverside,  at  $62,491,  sub- 
mitted lowest  bid  for  improving  Section  C  of  Mint  Canon  Rd. 
Noted  Mar.  2. 

Calif.,  Los  Angeles — Contract  for  improving  Ainsworth  St. 
awarded  to  H.  O.  RICHWINE,  at  $6,073.  H.  Hamlin,  City 
Engr. 

Calif.,  Los  .\ngeles — S.  C.  Contracting  Co.,  Washington 
Bldg.,  at  $15,875,  submitted  lowest  bid  for  paving,  curbing  and 
guttering  Whittier  Ave.  from  Oak  Ave.  to  1st  St.  H.  Hamlin, 
City  Engr. 

Calif.,  Los  Angeles — Fred  Hoffman,  Long  Beach,  at  $45,000, 
snl)mitted  lowest  bid  for  concrete  pavement  with  granite  base 
bituminous  wearing  surface  on  Norwalk  and  Puente  Mills  Rd. 
from  Whittier  Rd.  to  Anaheim  Telegraph  Rd.,  Rd.  Improve- 
ment District  No.  54.     H.  Hamlin,  City  Engr. 

Calif.,  Los  .\ngeles — E.  A.  Clayton,  at  $5,745,  submitted 
lowest  bid  for  paving  portion  of  Azusa  Ave.  H.  Hamlin,  City 
Engr. 

Calif.,  Los  Angeles — Contract  for  improving  Cromwell  Ave. 
between  Commonwealth  and  Wayne  Ave.  awarded  to  C^OAST 
CONSTRUCTION  CO.,  353  South  Hill  St.,  Los  Angeles,  at 
$32,459.     H.   Hamlin,   City  Engr. 

Calif..  Los  Angeles — Contract  for  improving  Manhattan 
PI.  between  Temple  and  3d  St.  awarded  to  CALIFORNI.V- 
.ARIZON.V  CONSTRUCTION  CO.,  1700  East  Washington  St., 
Los  Angeles,  at  $12,600.     II.  Hamlin,  City  Engr. 

Calif.,  Martinez — City  Street  Improvement  Co..  166  Geary 
St.,  San  Francisco,  submitted  lowest  bid  for  concrete  road 
from  Walnut  Creek  to  Alameda-Contra  Costa  County  line. 
Estimated  cost,  $200,000.     Noted  Jan.  20. 

Calif.,  Oakland — Contract  for  improving  55th  Ave.  awarded 
to  HUTCHINSON  CO.,  13th  and  Franklin  St.,  Oakland.  P.  P. 
Brower,   City   Engr. 

Calif.,  Oakland — Contract  for  improving  100th  Ave.  award- 
ed to  E.  H.  SUNDBERG.  Oakland  Bank  of  .Savings  Bldg.,  Oak- 
land, at  $0,085  per  sq.ft.  for  oiled  macadam  pavement;  $0.33 
per    ft.    for    concrete    curbing;    $0.12    per    sq.ft.    for    concrete 
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KUttcr;  Jl.CO  por  lln.ft.  for  Sx29-ln.  corruKiiti'd  linti  culvert 
ami  $1.60  per  llii.fl.  for  8x21-ln.  culvirt.  I*.  K.  Ilrowor.  t'lty 
KiiK'r. 

<'iilir.,  Ontnrlit- -Cotitraot  for  Improving  8nn  Antonio  Avit. 
nwiird.'.l  ti)  CM. IKOKNIA-AHIZONA  C'ONHTUUCTION  CO.. 
ITUO   lOuHt    WiiHliliiKlon   .>^t.,    LoH   AmkvI»h,   ut   $,M,KSO. 

Cnllf.,  Orovlllc — All  bIdM  ruculveil  for  KravnllnK  lilKKH- 
I'rlnciton    Kil.    r.J.'cl.il. 

Cnllf.,  Ilfilttoiiil  ri(>  -Contract  for  U.Nl  nil.  lilKliwav  from 
lllll.Ml.oroiiKh  <Hv  lliiiltH  awur<li<<l  to  KATON  &  SMI'l'lI,  407 
nth  St..  .San  KianclHco.  at  $l't,Si:i.  nincailani  roail  from  CrVHtal 
Sprhik'.s  Lalii'  to  llalfmoon   Ha.v   to  J.   .\IcUKYN()I..I).S.  at   JIJO.IUU. 

rnlir.,  SnIliiiiH — Contnicl  for  Improving  Hcctlon  of  SuUiiaH- 
Montcrcy    ltd.    awarded    to    (illA.NlTK    Ill.OCK    CO.,    at    »:;i.ys». 

CiilH.,  Sniitii  .\iiM — Contract  for  iiavlnn  Walnut  .St.  awarded 
to  OKANt;i';  col  NTY  KNOINKIOIUNO  AND  CONTllACTINU 
CO.     (.'.  C.   llonchruKc.  City   KnKr. 

<'nlir.,  Siinin  <'Inrn-  Contract  for  paving  MonK-Htcail  Ud. 
ami  coniplitlnK  State  lll^-hway  awarded  to  ClTV  .STUKKT  IM- 
1'UO\1':mi:NT  CO..  IiK;  Oiary  St.,  San  I''ranclHco,  at  $3ri,047. 
Noted   .Ian.    C.   and    Keli.    :;i. 

Ciillf..  Mindi  Moiilen— .1.  I,.  KIOKN  Cf)NTUACTINC.  CO., 
l>\idlev  Itldk'..  SaTita  .Monicji.  at  $.1.Slir).  awarded  contract  for 
Improving;  portlcmti  of  Strand  and  3d  St.  William  M.  Carter. 
Comr.    Pul).    WU.s. 

Ciillf.,  Sniiln  lliinlcn — Contract  for  puvlntr  Beach  Rd.  from 
Colorado  St.  northward  to  Santa  Monica  Caflon  outlet  awarded 
to  J.  I^  KKKN  CONSTltUt^MON  CO.,  Dudley  BldR.,  Santa 
Monlcn.  lOstlmated  co.st.  $50,000.  AVlUlam  H.  Carter.  Comr. 
Pub.    Wks.      Noted    Dec.    Iti. 

C'nilf.,  Sun  Krniu-lMeo— TUiard  of  Public  Works  awarded 
contract  for  improvin^c  .Athens  St.  between  Hu.ssla  and  France 
Ave.  to  D.  O.  CIU'ItCH.  tiS  I'o.st  St.,  San  Francisco,  at  $17,4'J9. 
M.  M.  OShaUKhnessy.  City   Kn^r. 

Calif.,  Voiiloc — Braun.  Bryant  &  Au.stin,  at  15V4c.  per  sq.ft.. 
submitted  lowest  bid  for  approximately  35,000  sq.ft.  5-in. 
concrete  pavinp  on  Venice  Blvd. 

INDl'STHl  AI-   WOHKS 
I'ropo.Npil  Work 

MiiHH.,  .\iihuriitlnlt' — Bid.s  will  soon  be  received  for  2-story 
parage  and  store  building  for  F.  W.  Norris,  582  Massachusetts 
Ave.  Estimated  cost,  $35,000.  Charles  K.  Greco,  8  Beacon  St., 
Boston,  Arch.      Noted   Feb.   17. 

MaKS.,  Xew  lledford — Plans  being  prepared  by  L.  E.  Des- 
tremps.  Arch.,  New  Bedford,  for  l-story,  20x70-ft.  garage  for 
D.    .1.    Sullivan.    (;«0   Cottase   St.      Estimated    cost,    $10,000. 

MnMM.,  \orfolk — Norfolk  Manufacturing  Co.  contemplates  2- 
story,   50xl00-ft.   factory.     H.  H.   Denney,  Pres. 

Mass.,  \Vinolirii<Ii>n — Bids  will  soon  be  received  for  1-storv, 
50xl40-ft.  garage.  Estimated  cost,  $12,000.  W.  H.  Hunt  &  Son, 
Federal  Bldg.,  Salem,  Arch. 

Mass.,  AVorcester — Plans  being  prepared  by  E.  T.  Chapin, 
Arch.,  State  Mutual  Bldg.,  for  1-storv,  57x60-ft.  garage  for 
A.   Bcrkowitz,   5  Chapin  St.      Estimated  cost,   $20,000. 

Conn.,  Derby — Birmingham  Iron  Foundry  plans  addition  to 
plant. 

Conn.,  Enst  Hartford — Plans  being  prepared  by  George 
Zunner,  Arch.,  for  2-story.  35xfi0-ft.  addition  to  factory  of 
Noble   &   Westbrook   on  Westerbrook   St. 

Conn.,  Haniden — Plans  being  prepared  by  C.  F.  Townsend, 
Arch..  129  Church  St.,  New  Haven,  for  2-  or  3-story  factory  for 
Regal   Silver  Co.,   State  and   Mill   River  St.,   New  Haven. 

Conn.,  New  Britain — Stanley  Works  granted  permits  for  4 
frame    buildings    in    connection    with    its    plant   on    Burritt    St. 

Conn.,  StafTord  Springs — Plans  prepared  bv  C.  A.  Tinker. 
Arch..  31S  Main  St.,  Spiingfield,  Mass.,  for  2-storv,  90xl00-ft. 
addition  to  factorv  of  Smith  Cooley  Co.  Estimated  cost,  $20,- 
000.     Noted  Mar.   16. 

Conn.,  Thoniaston — Plans  being  prepared  for  1 -story,  78x 
175-ft.  factorv  for  Plume  &  Atwood  Manufacturing  Co.,  470 
Bank   St..   Waterbury.      Estimated   cost,   $100,000. 

Conn.,  AVaterbury — Plans  being  prepared  by  Tyler  &  Du- 
haime,  Arch.,  for  2-storv,  18x36-ft.  garage  and  storehouse  on 
Hawkins  St.  for  John  O'Brien. 

Conn.,  AVest  Cheshire — Plans  being  prepared  by  Charles  H. 
Preston,  Arch..  132  Grand  St.,  Waterbury,  for  1-story.  38x40- 
ft.  and  3Sxl40-ft.  addition  to  factory  of  Connecticut  Brass 
Co.,   Cheshire.     Estimated  cost,   $10,000. 

N.  Y.,  Albany — Bids  will  soon  be  received  by  Marcus  T. 
Revnolds.  Arch..  100  State  St..  for  printing  house  and  office 
building  for  Delaware  &  Hudson  Co..  r^fi  North  Pearl  St..  and 
Albanv  Evening  Journal,  61  State  St.  Estimated  cost,  $500,000. 
Noted   Jan.   13. 

>".  Y.,  Albany — Eastern  Tablet  Co  contemplates  1-story, 
100x216-ft.   factory.     E.  H.   Bridge,   1241   Broadway,   Secy. 

N.  Y..  Binshainton — Plans  being  prepared  bv  Tiffany  &  Con- 
rad. Arch..  Phelps  Bldg..  for  2-storv,  4nxl25-ft.  laundry  for 
Bates  Trov  Laundry  Co.,  123  Court  St.  Estimated  cost,  $12,000. 
Noted  Mar.   2. 

N.  Y.,  Buffalo— -Buffalo  Union  Furnace  Co.  granted  permit 
for  1-storv  addition  to  casthouse  at  plant  on  Buffalo  River. 
Estimated    cost,    $10,000.      Noted    Mar.    23. 

IV.  Y..  Buffalo — Dellwood  Elevator  Co.  plans  grain  elevator 
on    Buffalo    River.      Estimated    cost.    $250,000. 

N.  Y.,  Buffalo — J.  P.  Devine  Co.  will  build  additions  to  plant 
at  Clinton  St.  and  Erie  R.R. 

N.  Y.,  Buffalo — House  Wire  Wheel  Co.,  recently  organized, 
plans  to  build   plant. 

N.  Y„  New  York — CBorough  of  Brooklyn) — Plans  prepared 
by  Henrv  L.  Behlert,  Arch.,  653  40th  St.,  for  1-story,  73x98-ft. 
garage  a"t  10th  St.  and  Prospect  Park  West  for  J.  S.  Corrigan, 
319   6th  Ave.     Estimated  cost,   $15,000. 


!M,  v..  %«•»»  Vi.rk  (lloroUKh  of  llrooUlyn)  PlanM  prepared 
l>y  LouIm  AllmendliiKer,  Arch.,  9211  Broadway,  for  two  3-  and 
4-Mlory  HtornKii  bulldinKH  for  Adolph  (lobel,  34  Kock  St.  Bstl- 
mateil   eoHl,    $30,000. 

N.  v.,  IMrw  Vork  — (ItoroUKli  of  Brooklyn)  IMaiiH  beluK  pro. 
iiared  by  l''ranU  II.  (.iulnby,  119  NasHau  St.  (liorounh  of  Man- 
liMt(jin).  for  2-  and  4-Hlorv  f,icloiv  In  DeOraw  .SI.  for  I'ldward 
II.   Jordan   H  Co.,    127    DeCraw   St.      lOHtlmated   cohI,    $60,000. 

N  \.,  N«'w  York—  ( lloi'ough  of  Brooklyn)-  Plans  being  pre- 
pared bv  'riiomas  lieiini'lt,  3rd  Ave.  anil  52nd  .St.,  for  l-story, 
fiOxlOO-ft.  K.nage  on  X3rd  SI.  near  5lh  Ave.  for  llowellvn  Mc- 
Dornald,   OSth  St.   near  2iul  Ave.      lOstlmated  I'ost,   $12,000, 

N.  v.,  Nvw  Vork — (Borough  of  Manhattan)  —  Preliminary 
plans  prepariul  for  6-Htory,  42xll6-fl.  factory  for  J.  Black,  200 
William  St.  l':Hllmat..d  cost,  $225,000.  Tlminls  &  Chapman, 
315   5th   Ave.,   Arch,   iind    ICngr. 

IV.  v..  Now  York — (Borough  of  Manhattan) — Plans  pre- 
pared by  ,1.  C.  Cocker,  Arch.,  2017  5th  Ave.,  for  5-Htory,  75x 
100- ft.  garage  at  We.st  End  Ave.  an<l  «5th  St.,  for  T.  F.  Devine, 
X3    Wc'Hl    End    Ave.      lOHllmated   cost,    $50,000.      Noted    Feb.    10. 

IV.  v..  Now  York — (Borough  of  Manhittt.-in)— Pljins  being 
piep:ircd  by  George  E.  Wood,  103  I'ark  Ave.,  for  3-Htory, 
l9xX0-ft.  garage  at  107  East  61st  St.  for  Charles  Steele,  83 
East    6lBt   St.      Estlm.-ited    cost,    $20,000. 

N.  Y.,  New  York — (Borough  of  Queens)  — Pbins  being  pre- 
paii-d  for  5-slory,  5«x200-ft.  and  30xl00-ft.  factory  for  A.  rjar- 
Hlde  Xr  Sons,  542  West  26th  St.  (Borough  of  Manhatt;uO.  Frank 
Hill  Smith,   Inc.,  120  Broailway   (Borough  of  Manhattan),   lOngr. 

N.  Y.,  N«>w  York — (Borough  of  Queens)  —  Bids  will  soon  be 
received  by  Ballinger  &  I'errot,  Arch.,  1328  Bro.-idway  (Bor- 
ough of  Manhattan),  for  fi-story,  KOx340-ft.  relnforced-concrete 
factory  with  l-story,  50xl70-ft.  extension  for  Phllit)  H.  Mndo- 
gren.   Hotel  Biltmore   (Borough  of  Manhatt.-in).     Noted   Feb.   24. 

IV.  Y.,  ItocheMtcr — Plans  being  prepared  bv  Russell  &  Xing, 
Snow   Bldg.,   Syracuse,   for  l-story,   63x55-ft.  addition   to 


Arch., 


Arcn.,   snow   lUdg.,   Syracuse,   lor  l-story,   63x55-ft.  addition   to 
warehouse    for   Gibson   &    Snow   Drug  Co.,   St.   Paul  and    River 

St.       Estimated    cost,    $25,000. 

N.  J.,  Hohokon — Plans  prepared  by  Franklin  M.  Small, 
Arch.,  265  Broadway,  New  York,  N.  Y.,  for  10-story,  75x109- 
ft.  factory  for  American  Load  Pencil  Co.,  Willow  Ave.  and  5th 
St.,   Hoboken. 

N.  J.,  .lersey  City — Plans  being  prepared  for  2-story,  lOOx 
200-ft.  factory  on  State  St.  for  Charles  Hvass  &  Co.,  Inc., 
509    East    18th   St.,   New   York,    N.   Y.      Estimated   cost,    $25,000. 

N.  J.,  .Fersey  City — Plans  being  prepared  by  F.  Stf^gleiter, 
City  Hall  Bldg.,  Hoboken,  for  1-  and  2-story  stable,  office 
building  and  wagon  room  at  Ocean  Ave.  and  New  St.  for  Key- 
stone Dairv  Co.  Estimated  cost,  $16,000.  William  M.  Kroog, 
622  Madison  St.,  Hoboken,  Supt. 

N.  J.,  Morristo^vn — John  S.  Pierson,  Trust  Co.  Bldg.,  will 
prepare  plans  for  garage  at  153  Speedwell  Ave.  for  D.  J. 
Knight. 

Penn.,  Ambridge — Plans  being  prepared  for  3  manufactur- 
ing buildings  at  14th  .St.  and  Economy  Belt  Line  for  Asbestos 
Protected    Metal   Co.      Noted   Mar.    16. 

Penn.,  Farrell — Plans  approved  bv  Carnegie  Steel  Co.  for 
addition  to  plant  at  Farrell.     Estimated  cost,   $1,000,000. 

Penn.,  MeKeesport — Plans  being  prepared  bv  C.  D.  Cooley 
Co.,  Arch.,  Century  Bldg.,  Pittsburgh,  for  3-story,  44x70-ft. 
bakery  for  George  A.  Pistel.     Estimated  cost,  $20,000. 

Penn.,  MeadvlUe — Plans  being  prepared  for  l-story,  40x80- 
ft.  factorv  for  Bronze  Metal  Co.  Estimated  cost,  $15,000. 
Noted  Feb.   17. 

Penn.,  Philadelphia — Bids  will  soon  be  received  by  Andrew 
J.  Sauer  Co.,  Arch.,  908  Chestnut  St.,  for  5-story,  20x90-ft. 
addition  to  paint  factory  at  230  North  12th  St.,  of  Denny,  Hil- 
born   &   Rosenbach. 

Penn.,  Philadelphia — R.  R.  Paul  plans  2-story,  100xl30-ft. 
factory.      Estimated    cost,    $20,000. 

Penn.,  Pittsburgh — Plans  prepared  for  l-story,  189x240-ft. 
manufacturing  building  for  Call  Switch  Co.  Estimated  cost, 
$50,000.      Ira    Call,    Pres. 

Penn.,  Pittsburgh — Bids  will  soon  be  received  for  1-  and 
2-storv,  25x50-ft.  and  20x26-ft.  planing  mill  and  ofi^ce  building 
for  Elwood  Lumber  Co.  Estimated  cost,  $30,000.  W.  S.  Harris, 
Pres. 

Penn.,  Pittsburgh — Plans  being  prepared  by  Charles  Krause, 
Arch.,  for  cold-storage  plant  and  meat  depot  for  St.  Louis 
Independent  Packing  Co.,  3857  Chouteau  Ave.,  St.  Louis,  Mo. 
Estimated  cost,  $55,000. 

Md.,    Baltimore — Plans    being    prepared    by    Clyde    N.    Friz, 

Arch.,    1523   Munsey   Bldg.,    for   4-story   addition   to   factory   of 
William    Martin    &   Co.,    1    North   Calvert   St.      Estimated   cost, 

$10,000. 

Md.,  Frostburg — Plans  prepared  for  3-story,  23x56-ft.  addi- 
tion  to  Parker  Hosiery   Mill.      Noted   Mar.   2. 

W.  Va.,  Wheeling — Plans  being  prepared  by  Edward  Bates 
Franzheim,  Arch.,  Schmulbach  Bldg.,  for  2-story,  25x75-ft. 
garage  for  Arthur  Stifel  and  L.  Stifel  &  Sons,  4th  and  Main 
St.      Estimated    cost,     $10,000. 

Ala.,  Attalla — W.  E.  Davis  &  Co..  Chattanooga,  Tenn.,  will 
build   knitting   mill   at   Attalla. 

Miss.,  Boone^-ille — See  item  under  "Light,  Heat  and  Power." 

Tenn.,  Memphis— National  Waterproofing  Co.  granted  per- 
mit for  two  1-storv,  63x90-ft.  factory  buildings  at  189  Gaileas 
PI.     Noted  Mar.  30. 

Tenn.,  Memphis — Plans  being  prepared  by  P.  J.  Bradshaw, 
Arch.,  Liggett  Bldg.,  St.  Louis,  Mo.,  for  2-story,  120xl81-ft. 
garage   for  W.   F.   Schulz,   Memphis. 

Tenn.,  Nashville — Plans  prepared  by  Marr  &  Holman,  Arch., 
Stahlman  Bldg.,  for  laundry  at  3rd  and  Woodland  St.  for  L. 
Wege. 
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Ky.,  CoviitKton — Plans  beinp  prepared  for  1-story,  90x150- 
ft.  factory  for  Iteliance  Textile  and  Dye  Works.  Estimated 
cost.   $10,000.      .lames   .J.   Hooker,    I'res. 

Ohio,  i'aiiloii — Canton  Storage  and  Transfer  Co.,  538  4th  St., 
plans    additieui     to    warehouse.    Kstimated    cost,     $15,000. 

Ohio,  (inciiiiintl- — Plans  beins  prepared  by  M.  K.  Carpenter, 
Arch.,  62  Pickering  Pldg.,  for  3-story,  36x90-ft.  sanitary  milk 
plant   for  Louis  Kroeger  Sons.      Estimated  cost,   $25,000. 

Ohio,  Cioveiand — Aetna  Rubber  Co.  plans  to  build  factory 
on    East    79th    St. 

Ohio,  Cli-v»'lan«l — Hronson  Sanitary  Laundry  contemplates 
2-story   laundry.      Estimated  cost,   $50,000. 

Ohio,  Clevelanil — Plans  being  prepared  bv  Matzinger  & 
Lauffcr,  Arch..  109  Lennox  Pldg.,  for  1-story,  43x250-ft.  addi- 
tion to  factory  of  Climax  Cleaner  Manufacturing  Co. 

Olilo,  Cieveland — Forest  City  Paint  and  Varnish  Co.  plans 
4-story,  60x80-ft.  addition  to  factory.  F.  H.  Ginn,  3334  Lake- 
side   Ave.,    Secy. 

Ohio,  Cleveiand — Lake  Erie  Iron  Co.  plans  2-8tory,  50x145- 
ft.  and  1-story.  43xl49-ft.  factory  on  East  63rd  St.  C.  W. 
Schofield,  915  East  63rd  St.,  Secy,  and  Treas. 

Oliio,  Cleveiand  —  Republic  Stove  and  Manufacturing  Co. 
contemplates  4-story,  60xl20-ft.  factory.  Estimated  cost, 
$50,000.      A.    S.    Keifer,    1802    East    40th    St.,    Pres. 

Ohio,  Cleveiand — Preliminary  plans  being  prepared  by  E. 
E.  Smith,  Arch.,  1527  Williamson  Bldg.,  for  3-story,  50x60- 
ft.  addition  to  factory  of  George  J.  Warden  Co.  George  A. 
Warden.   6530  Carnegie  Ave.,  Vice-Pres. 

Ohio,  KaMt  Liverpool — Golding  &  Sons  Co.  plans  to  rebuild 
flint   mill   recently   destroyed   by   fire.      .John   Manor,   Gen.    Mgr. 

Ohio,  Kimwood  Place — Elmwood  Castings  Co.,  Tennessee 
Ave.,  plans  1-story,  114x200-ft.  addition  to  foundry.  Estimated 
cost.  $10,000.  G.  W.  Droch,  1701  Union  Trust  Bldg.,  Cincinnati, 
Arch. 

Ohio,  GreenMprinK — Plans  being  prepared  by  J.  M.  Bostick, 
Arch..  Leader-News  Bldg.,  Cleveland,  for  garage  for  H.  C. 
Gammeter,  2337  Bellfleld  Ave.,  Cleveland  Heights.  Estimated 
cost.    $25,000. 

Ohio,  Mansfield — Cotter  Transfer  and  Storage  Co.  plans  4- 
story  warehouse.  Estimated  cost,  $18,000.  W.  Lee  Cotter, 
133  East  5th  St.,  Secv. 


McKee     &     Rliven     Button    Works     plans 
recently   in- 


Ohio,     Marietta 

factory   on    3rd    St. 

Ohio,   Marion — Emmerson    Sash   and   Door   Co 
corporated.  plans  addition  to  plant. 

Oliio,  Ma.son — Plans  being  prepared  bv  Weber,  Werner  & 
Adkins,  Arch.,  414  Walnut  St..  Cincinnati,  for  2-story,  30x70-ft. 
garage  for  Wayne  Shurt.     Estimated  cost,  $15,000. 

Ohio,  New  Vienna — C.  L.  Baugh,  Clarksville,  contemplates 
3-storv,  36x70-ft.  canning  factory  at  New  Vienna.  Estimated 
cost,   $10,000. 

Ohio,  Nlies — -Jacob  F.  Waddell  contemplates  sheet  steel 
plant. 

Ohio,  Portsmouth — Portsmouth  Steel  Co.  plans  to  improve 
plant    at    Portsmouth.      Estimated    cost,    $1,000,000. 

Ohio,  St.  Bernard — Cincinnati  Can  Co.  contemplates  1- 
story  factory.  Estimated  cost,  $20,000.  G.  R.  Edwards, 
Eggieston   Ave.   and   4th  St.,   Supt. 


Clinton — Oglesby    Furnace-Stove    Co.    plans    to    build 


I 


Ind., 

factory. 

Ind.,  Richmond — Bids  will  soon  be  received  by  John  Hase- 
coster.  Arch..  405  Second  National  Bank  Bldg.,  for  2-story,  60x 
140-ft.  garage  for  John  J.  Steele,  909  Main  St.     Estimated  cost, 

$25,000. 

Ind,  Vernon — Farmers  Ground  Limestone  Co.  plans  to  build 
plant  at  Vernon. 

Mich.,  Detroit — (Official) — We  have  been  advised  that  Chal- 
mers Motor  Co.,  Jefferson  St.  and  New  Belt  Line,  does  not 
plan  to  build  4-story,  60x400-ft.  plant  with  40x60-ft.  wing 
at  La  Crosse.  Wis.,  as  was  stated  in  our  issue  of  Mar.  23.  The 
company  has  under  construction  a  plant  at  Detroit.  Esti- 
mated cost,   $150,000. 

Mich.,  Detroit — Plans  prepared  for  factory  at  496-500  Belle- 
vue  Ave.  for  .standard  Motor  Truck  Co.  Estimated  cost,  $100,- 
000.     Noted   Mar.   23. 

Mich.,  Flint  —  Champion  Ignition  Co.  plans  addition  to 
factory  at   Flint. 

Micli..  Grand  Rapid.s — Plans  prepared  for  3-story,  40x92-ft. 
factory  for  Compostone  Co.     Noted  Feb.   24. 

Mich.,  Grand  Rapid.s — Plans  being  prepared  for  addition  to 
factory  at   1175   Monroe  Ave.   for  Wilmarth   &  Norman   Co. 

III.,  Belleville — Roesch  Stove  Co.  plans  to  build  plant  at 
Belleville. 

111.,  ChicapTo — Plans  prepared  by  Paul  Gerhardt,  Arch.,  for 
building  at  363  East  Ohio  St.  for  Winston  &  Co.  Estimated 
cost,  $250,000. 

111.,  Rli;in — Plans  being  prepared  by  H.  P.  Henschien,  Arch., 
37  West  Van  Buren  St.,  Chicago,  for  2-story,  76xl66-ft.  pack- 
ing plant   for   Kerber  Packing  Co. 

III.,  Peoria — Plans  being  prepared  for  3-story  factory  at 
Eaton  and  Adams  St.  for  Peoria  Cereal  Pood  Co. 

AVIs.,  Appieton — Plans  being  prepared  by  A.  N.  Gmeiner, 
Arch.,  for  2-story,  40xl70-ft.  factory  for  Appieton  Wood  Prod- 
ucts Co. 

\^'i8.,  Glenwood  City — E.  F.  Krueger  plans  2-story,  50x70- 
ft.    machine    sho]). 

Wis„  Grand  Rapids — Wood  County  Cooperage  Co.  will 
build   2-story,   40xl20-ft.   shop.     A.   F.   Billmeyer,   Arch. 

Wis.,  JancsvUle — State  contemplates  laundry  for  State 
School  for  Blind.  Estimated  cost,  $12,000.  M.  J.  Tappins,  Madi- 
son, Secy.   State  Bd.   of  Control. 


Wis.,  Shel>oyK;an — Bids  will  soon  be  received  by  Peter  Reiss 
for  4-story,  80xl44-ft.  factory  for  John  C.  Nicholas  Harness 
Co.,  Janesville.     Estimated  cost,  $25,000.     Noted  Feb.  10  and  17. 

Iowa,  Grinneli — Wells  Milling  and  Manufacturing  Co.  con- 
templates 2-story,   50xl00-ft.   factory. 

Minn.,  St.  Paul — I'reliminary  plans  prepared  by  Arthur  S. 
Devor,  Arch.,  705  Germanla  Life  Bldg.,  for  7-8tory.  80x90-ft. 
warehouse  for  Fidelity  Storage  and  Warehouse  Co.,  4th  St. 
Estimated  cost,   $75,000. 

Kan.,  RoNcdaic — Missouri,  Kansas  &  Texas  Ry.  will  build 
grain  elevator.  Estimated  cost,  $500,000.  L.  F.  Lonnbladh, 
Dallas,  Tex.,   Ch.   Engr. 

!Vel>.,  Grand  Island — Plans  being  prepared  for  ice  and  power 
plants  for  State  Home  for  Old  Soldiers  and  Sailors,  Grand 
Island.  Estimate<l  cost.  $20,000.  .M.irtz  lOngineering  Co.,  416 
First  National  Bank  Bldg.,  Lincoln,  Engr.  Estimated  cost, 
$20,000. 

Mo.,  Kansas  City — Plans  being  prepared  by  Shepard,  Farrar 
&  Wiser,  Arch.,  1202  R.  A.  Long  Bldg.,  for  7-story,  75xl42-ft. 
warehouse  and  factory  for  Kansas  City  Paper  House.  Esti- 
mated cost,  $120,000.  E.  R.  Jones,  609  Wyandotte  St.,  Secy. 
Noted   Feb.   24. 

Mo,  St.  Louis — Bids  will  be  received  about  Apr.  15,  W.  T. 
Findlev,  Secy.  Bd.  of  Pub.  Wks.,  City  Hall,  for  2-8tory  munici- 
pal dock  warehouse.  Estimated  cost,  $85,000.  S.  W.  Bowen, 
Engr.     Noted  Jan.  13. 

Tex.,  Austin — Oakoal  Manufacturing  Co.  will  rebuild  plant 
recently   destroyed    by   fire   with    loss   of   $25,000 

Tex.,  Knnis — R.  B.  White  and  associates  plan  to  build 
cotton    mill.      Estimated    cost,    $200,000. 

Tex.,  (;aIveston — Phoenix  Iron  and  Steel  Co.,  recently  in- 
corporated,   pl.ans  to  build   plant. 

Tex.,  (;iazier — Glazier  Mill  and  Elevator  Co.  plans  to  en- 
large mill. 

Tex.,  Houston — Plans  prepared  by  F.  W.  Steinman  &  Son 
for  warehouse  for  B.  Deutser  Furniture  Co.,  Beaumont.  Esti- 
mated  cost,    $25,000. 

Tex.,  Houston — Houston  Packing  Co.  plans  to  enlarge  plant. 

Tex.,  McKinney — Polar  Ice  and  Fuel  Co.  contemplates  ice 
plant   at    McKinney. 

Okla.,  Okia — Plans  being  prepared  by  Bailey  &  Bailey, 
Arch.,  616  Colcord  Bldg.,  for  50xl40-ft.  ice  and  cold-storage 
plant  for  Oklahoma  City  Ice  and  Storage  Co.  Estimated  cost. 
$20,000.  G.  W.  Brandon,  608  South  Broadway,  Mgr.  Noted 
Mar.  30. 

Okia.,  Tulsa — Plans  being  prepared  by  C.  D.  Cooley  Co., 
Arch.,  Century  Bldg..  Pittsburgh,  Penn.,  for  2-story  addition 
to  bakery  of  Middle  West  Baking  Co.     Estimated  cost,  $35,000. 

Colo.,  Denver — Schwarzschild  &  Sulzberger  Co.,  U.  S.  Yards, 
Chicago.  111.,  plans  packing  plant  at  Denver.  Estimated  cost, 
$3,000,000. 

Bid.s   In   and   Contracts  Awarded 

Mass.,  Amesbury — Contract  for  addition  to  plant  of  G.  W.  J. 
Murphy  Co.  awarded  to  H.  P.  CUMMINGS  CONSTRUCTION  CO., 
Ware.     Estimated  cost,  $50,000.     Noted  Mar.  2. 

Mass.,  Boston — Ferguson  Bakery  Co.,  853  Albany  St.,  award- 
ed contract  for  addition  to  bakery  to  D.  L.  SHEPARD,  46 
Cornhill  St.,  Boston. 

Mass.,  Boston  —  Contract  for  garage  and  manufacturing 
building  for  Isadore  Sonnabend,  440-448  Commercial  St., 
awarded  to  SIMPSON  BROS.  CORPORATION,  166  Devonshire 
St.     Estimated   cost,   $45,000.     Noted   Mar.   16. 

Mass.,  Everett — Contract  for  2-story  factory  for  Boston 
Electrolytic  Oxygen  Co.  awarded  to  CLARK  &  LEE,  201 
Devonshire  St.,   Boston.     Estimated  cost,  $10,000. 

Mass.,  Sprinjjfleid — Contract  for  garage  on  Maplewood  Ter- 
race for  L.  Kinsman  awarded  to  E.  W.  SHATTUCK,  12  Cass  St. 

R.  I.,  Pawtucket — Contract  for  addition  to  factory  of  R.  D. 
Mason  Co.  awarded  to  O.  D.  PURINGTON  &  CO.,  Providence. 
Estimated  cost,   $25,000. 

Conn.,  Baltic — Contract  for  3-story,  84x200-ft.  addition  to 
plant  of  Baltic  Mills  Co.  to  ARCHIBALD  TORRANCE.  Noted 
Mar.  16. 

Conn.,  Bridgeport — Bridgeport  Screw  Co.  awarded  contract 
for  2-storv,  100xl50-ft.  addition  to  plant  on  Union  Ave.  to  T. 
J.  PARDY"  CONSTRUCTION  CO.,   265  Nichols  St.,   Bridgeport. 

Conn.,  Bridgeport — Contract  for  1-story,  36xl30-ft.  addition 
to  plant  of  Royal  Equipment  Co.  to  T.  J.  PARDY  CONSTRUC- 
TION CO.,    265   Nichols   St.,   Bridgeport. 

Conn.,  BridKcport — Contract  for  3-  and  4-story  storage 
building  on  Congress  St.  for  Terry  Estate  awarded  to  T.  J. 
PARDY   CONSTRUCTION   CO.,   265   Nichols   St.,    Bridgeport. 

Conn.,  Forestville — Contract  for  garage  for  F.  N.  Man- 
ross  awarded   to  WISE  AND  UPSON.   Hartford. 

Conn.,  Hartford — Contract  for  5-story,  50xl70-ft.  ware- 
house for  A.  and  S.  Hartman  awarded  to  TORRINGTON 
BUILDING   CO..    Torrington.      Noted    Mar.    23. 

Conn.,  New   Britain — Contract  awarded   to  E.  U.   CARLSON 

for  shop  on  Pearl  St.  for  New  Britain  Wood  Working  Co. 

Conn.,  New  London — Bids  received  for  2-story,  60xl55-ft. 
pattern  and  storage  building  for  New  London  Ship  and  Engine 
Co.  as  follows:  H.  R.  Douglass,  Inc.,  at  $18,150:  D.  H.  Clark, 
New  Haven,   $18,646;  Marquardt  Bros..  $19,415.     Noted  Mar.  30. 

Conn.,  VVaterbury — Contract  for  2-story,  30x40-ft.  garage 
on  Willow  St.  for  Frank  F.  Garrity  awarded  to  JOHN  D. 
HARPER. 

Conn.,  New  Haven — General  contract  for  storage  and  store 
building  for  I.  H.  Baker.  149  Livingston  St..  awarded  to 
LUNDE  &  LOHNE,  196  Willard  St.     Estimated  cost,  $10,000. 

N.  v.,  Buffalo — Contract  for  3-storv  addition  to  warehouse 
of  M.  Fox  &  Sons,  640  Clinton  St.,  awarded  to  JACOB  .\LT- 
MAN.   536  Clifford  Ave.,  Rochester.      Estimated  cost,   $14,000. 


233 


!•;  N  (!  I  N  !■;  !•:  IM  N  (l     N  M  w  s 


Vol.  7r,,  N"„,   14 


N.  v.,  lIllfTnlo — 8cl<o('lllui|>r  Anlllnu  iiiiil  ('hriiili'iU  Co..  Alibolt 
Itil..  uwiinliMl  I'oiitiiu't  r<ii  luKIHIoii  to  fuctoiy  (o  JOHN  W. 
COWrKlt  I'D.,  Klili<llt.v  llldK.  KMtlinntml  c-oBt.  »1X,11U0,  Notiil 
Mar.  :!» 

!M.  v..  lli-llil  I'lowu  CoiiNtniftlon  Co.,  Allmny,  at  JL'2.47r., 
Miilinilttcil  lowiMt  hill  for  daily  ami  barn  for  Nmv  York  Statu 
Kcliool  of  Au  I  Iciilliin'  anil  DonicHtle  Kclein'c,  All>any.  Noti'cl 
Mar.    li    umli-r    ".Mi.sii-llaniMiUH." 

1\.  v..  ^rtv  1  ork  (ItiMoiiKli  of  llrooklyii)--  Contract  awnrd- 
«'il  to  \VIM.1.\.M  KI:NNI':1>Y  ('oNSTUIU'TION  «'(>,,  liir.  Moh- 
tawin'  St..  for  l-MtorN.  IdxHS-ft.  factory  at  3(i  South  Htli  St.  for 
I..ovln>-   llroM..    Inc.      JOHtlniatctI   coHt.   ;s(l,ll(ll).      Noted    Mar.   :<0. 

N.  v..  IVrw  York — (ItoroUKh  of  Itrooklyn)- -Contract  for  2- 
Htorv,  fiT.xaOO-ft.  factory  at  Stewart  Ave.  and  HarrlNi>n  I'l.  for 
H.  \Vl.\lcr.  ;17L'  Mccatlir  St.,  awarded  to  ('.  SCIINIOIDIOK  &  SdN, 
12.11    l>o    Kall>   Ave.      lOHllniated    cohI.    $1ii,(I(I(I. 

N.  Y.,  New  York— (llorouuli  of  Manhattan) — Contract  for 
addition  to  printing  hulldlnur  of  Corporation  Trinity  Cluirch 
1,S7  !■  lilt. in  St.,  awarded  to  WILLI.VM  YOUNC.  Ct)..  til  VVoHt 
•llHt    St.      ICstlniiited   eoHt,    JKl.dOO. 

;v.  Y..  l\«'w  York — (HorouKli  of  Manhattan) — Contract  for 
addition  to  plant  of  It.  K.  Dletz  Co..  80  I^lKht  St.,  awarded  to 
JOHN  I.AIMUKIOU,  JH.,  103  I'nrk  Ave.  Estimated  cohI,  $30,- 
000.      Noted    Mnr.    30. 

N.  Y..  New  Y«rk — (llorouKh  of  Manhattan) — (Olllclnl)  — 
Contract  for  3-.storv,  lOOxlSO-ft.  Htora^e  battery  .si'rvico 
bnlldhiK  for  Kxide  Carafe,  r.27  West  23rd  St.  awarded  to 
TrUNKIt    CONSTKCCTION   CO.,    11    Itroadway. 

IV.  Y..  IV'ew  York  (liorouKh  of  Queens) — Contract  jiwarded 
to  KKVVIS  r.  FM'UKKU  CO..  22(1  West  42nd  St..  for  3-.story. 
4-lx,ir>-ft.  factory  at  Laurel  Hill  (Kluahing  post  olllco),  for  Gen- 
eral Chemical  Co.,   2r)   liroad   St. 

N.  Y.,  SoiIiiM — Voshall-l'ercy  Con.structlon  Co.,  Chamber  of 
Commerce  lUdK-.  Uochester,  submitted  lowest  bid  for  2-story, 
riOxl2r>-ft.  factory  for  Sodus  I'acking  Co.  Estimated  cost, 
$1S.OOO. 

IM.  J.,  JiiIliiMtown  —  Contract  awarded  to  BARZAGHI- 
VOUGHT  CO.,  INC..  29!)  Madison  Ave.,  New  York,  N.  Y.,  for 
dairy,  milking  building,  storehou.sc,  cow  sheds  and  power 
house  for  James  Hishop,  M.  1).     Estimated  cost,  $75,000. 

N.  J..  Newnrk — Central  Dvestuff  and  Chemical  Co.,  Plum 
Point  l.anc,  awarded  contract  for  plant  to  ESSEX  CONSTRUC- 
TION  CO.,    INC.,    ,X5   Academy   St.,   Newark. 

r«'nii„  ICiioln  —  Pennsylvania  U.K.  awarded  contract  for 
storehouse  to  MONAC.UAN  &  LOSSEE,  214  South  12th  St.. 
I'hiladelphia.    at    .f  I  2.0011. 

Penii.,  KInKNton — Contract  for  1-  and  3-story  packing  plant 
for  Jenkins-Kirbv  Co.  awarded  to  E.  T.  LONG,  88  State  St. 
Estimated    cost,    $25,000.      Noted    Mar.    2. 

Penn.,  I^nnonHter — Contract  for  warehouse  and  addition  to 
factory  of  U.  S.  Cipar  Manufacturing  Co.,  119  West  40th  St.. 
New  York,  N.  Y.,  awarded  to  WALTER  C.  ZOOK,  Lancaster. 
Estimated  cost,  $30,000.  Estimated  cost,  $130,000.  Noted 
Mar.   16. 

I'eiiii..  Phllnilelithln — B.  Eschner,  1220  Spring  Garden  St., 
awarded  contract  for  S-story,  r)4xlOO-ft.  manufacturing  build- 
ing at  1220  Spring  Garden  St.  to  H.  E.  BATON,  12th  and 
Sansom   St.      Estimated   tost,   $45,000. 

Penn.,  Pliilndelpliin — Contract  for  6-story  storage  building 
at  2709  North  Broad  St.  for  Miller  North  Broad  Storage  Co., 
2715  North  Broad  St.  awarded  to  JOHN  N.  GILL  &  CO.,  1215 
Filbert  St.,  Philadelphia.  Estimate^  cost,  $50,000.  Noted 
Oct.   7. 

Penn.,  Philndelphla — (Manayunk) — Contract  for  factory  at 
Leverington  and  Wilde  St.  for  Fred  Pearson  &  Co.  awarded  to 
A  L.  PRETZ  &  SON,  1222  Chancellor  St.,  Philadelphia.  Noted 
Mar.   30. 

Penn.,  Pittsburgh — Contract  for  improving  plant  of  W^ard 
Baking  Co..  3100  Liberty  Ave.,  awarded  to  WALKER  & 
CURLEY.  Bessemer  Bldg.     Estimated  cost.   $18,000. 

Penn.,  Sornnton — Lackawanna  Cold  Storage  Co.  awarded 
contract  for  4-storv.  80xl00-ft.  addition  to  storage  house  to 
R     n.    RICHARDSON.    Peoples    Bank    Bldg.      Estimated    cost, 

$25,000. 

Penn.,  AVIIkes-Bnrre —  (Official)  —  Contract  for  2-Etory 
wheelwright  and  paint  shop,  2-story  electric,  plumbing  and 
harness  shop  and  1-story  car  and  carpenter  shop  for  Lehigh 
&  Wilkes-Barre  Coal  Co..  awarded  to  SHEPHERD  CON- 
STRUCTION CO.,  Miners  Bank  Bldg.,  Wilkes-Barre.  Noted 
Mar.   30. 

Penn.,  AVilkes-Bnrre — Sheldon  &  Leach  awarded  contract 
for  silk  mill  at  New  Grove  and  Gilligan  St.  to  A.  M.  HILDE- 
BRAND,  Wilkes-Barre.     Estimated  cost,  $30,000.  Noted  Mar.  23. 

Md.,  L.onaoonin)Br — Maryland  Clay  Products  Co.  awarded 
contract  for  plant  to  ARTHUR  P.  WEST,  15  East  Payette  St. 

On.,  Blaekshear — Contract  for  cold  storage  plant  for  Ware 
County  Light  and  Power  Co.  awarded  to  PARK  MORAND  CO., 
Waycross. 

Ohio.  Cleveland — Blumenstock  &  Reid  Co..  3261  West  65th 
St.,  awarded  contract  for  2-storv,  63x72-ft.  addition  to  plant  to 
ANDERS  CONSTRUCTION  CO..  422  Rockefeller  Bldg.  Esti- 
mated  cost,   $20,000.      Noted   Mar.   23. 

Ohio.  Cleveland — Contract  for  2-story.  50xl40-ft.  manu- 
facturing building  for  Crescent  Brass  Manufacturing  Co., 
8410  Lake  Ave.,  awarded  to  GEORGE  R.  RUTHERFORD  CO., 
2160  East  ISth  St.     Estimated  cost,  $14,000.     Noted  Feb.  10. 

Ohio,  Cleveland — Contract  for  addition  to  cold-storage  plant 
of  Diebolt  Brewing  Co.,  2707  East  25th  St.  awarded  to  L. 
DIUTEL  &  SONS  CO.,  Cleveland.  Estimated  cost,  $30,000. 
Noted   Mar.   30. 

Ohio.  Cleveland — Contract  for  4-story  addition  to  packing 
pL^nt  of  Theuer-Norton  Provision  Co.  awarded  to  ANDERS 
CONSTRUCTION  CO.,  420  Rockefeller  Bldg.  Estimated  cost, 
$120,000. 

Ohio,  Cleveland — Wovenright  Knitting  Co.,  5815  Kinsman 
Rd.,  will  build  2-storv,  55x63-ft.  addition  to  factory  by  day 
labor.     Estimated  cost,  $10,000. 


Ohio,  <'oliinil*iiN  Contract  for  waichouHi-  at  417  North 
lllKli  SI.  for  W.  S.  CarllHle  ti  SonH  awarded  to  J.  W.  IIIOI^K- 
Alt'l'.    UiiK^ery    llldK.,   ('oluniliUH. 

Ohio,  lOlyrIn — t?olurnliia  .Stei'l  Co.  awarded  contract  for  ad- 
dltloiiH  to  pl.mt  to  JAMES  A.  HEWITT.  EMtlmatcd  cohI,  $23,- 
000. 

Ohio,  KreilerlekNlown  — R.  Y.  .Strubel  awarded  contract  for 
2-Mlory  Karate  at  59(1  North  High  St.  to  K.  W.  HECKAUT, 
UunKery    lUdg.,  ColunibUM.      IOhI  lin.-itcil  <o,mI,  $20,000. 

Ohio,  lianilKon  (Olllcial)  Clianiplr.n  Coatid  Paper  Co.  will 
build  addition  to  |>lant  by  day  labor.  EHtiniated  coMt,  $IO,00U. 
Noted    Mar.   23. 

Ohio.  Toledo — Central  Ohio  Paper  Co.,  412  Huron  St.,  award- 
ed <i>nlract  for  4-8tory  warchuuHO  at  126  Ontario  St.  to 
IIUIGIIT  CON.STRUCTION  CO.  Estimated  coMt,  $50,000.  Noted 
Jan.   211. 

Ohio,  'i'olealo- — Sullivan  Packing:  Co.,  Detroit,  Mich.,  award- 
ed contract  for  2-Mtory,  50x50-ft.  addition  to  packiuK  plant  at 
Toledo  to  A.  HENTLl'JY  &  SONS  CO.,  201  Belmont  Ave.  EBtl- 
mated   cost,   $10,000. 

Ohio.  Toledo — Wlllys-fJverland  t'o..  Central  Ave.,  awarded 
contract  for  4-story,  100x280-fl.  Hervlcc'  Htatlon  to  A.  HIONT- 
LEY   .v;-   SONS  CO.,   201    Belmont  Ave.      Estlmute.l   cost,   $175,000. 

Ind.,  IndlnnnpoIlN — Contract  for  addition  to  foundry  of 
Indi.inapolis  Malleable  Iron  Co.,  546  Holme.s  Ave.,  awarded  to 
o.  C.  I'lIOK.SON,  748  Board  of  Trade  lildg.  Estimated  cost, 
$10,000. 

Ind..  Itlehniond — Starr  Piano  Co.  will  build  6-Htorv  addition 
to   factciiy   by   day   labor.      II.  Gennett,   I'res.      Noted  Jan.   20. 

Ind..  VnlparniNO — Charles  F.  Lembke  will  bullil  3-Htory,  66x 
132-ft.   gaiage   by  day   labor.     Estimated  cost,   $15,000. 

MIeh.,  Detroit — Contract  for  iiddition  to  factory  of  Morgan 
&  Wright  awarded  to  H.  G.  CHRISTMAN  CO. 

MIeh.,  Kalamazoo — Contract  for  addition  to  plant  of  Haw- 
thorn<-  Papir  Co.  awarded  to  FRANK  FLAITZ.  Estimated 
cost,    $35,000. 

MIeh.,  MuNkeeon — General  contract  for  2-8tory,  4 6x71 -ft. 
addition  to  plant  of  Dalton  Creamery  Co.  awarded  to  J.  J. 
OLSION.    381    Forest    Ave.      Estimated    cost,    $10,000. 

MIeh.,  Three  lllverM — ShetlicId  Car  Co.  aw.arded  contract 
for  1-story,  60x200-ft.  factory  to  HENRY  L.  VANDERHOR.ST, 
Kalamazoo. 

III.,  ChleaKO — Contract  awarded  to  ZELLWEGER  CON- 
STRUCTION CO.,  155  North  Clark  St.,  for  2-.story.  32x74-ft. 
warehouse  for  D.  C.  Heath  Publishing  Co.,  623  South  Wabash 
Ave. 

III.,  (^licaKo — Contract  for  1-storv  factory  for  H.  H.  Walker, 
5  North  La  Salle  St.,  awarded  to  HENRY  ERICS.SON  CO.,  139 
North  Clark  St.     Estimated  cost,   $26,000. 

III.,  KdwardHvllIe — Contract  for  .addition  to  plant  of  T.'nited 
States  Radiator  (Corporation  awarded  to  A.  J.  HOFFMANN. 
Edwardsville.      Estimated   cost,    $10,000. 

III.,  Waiikegan — Ogren  Motor  Co.  awarded  contract  for 
factory  buildings  to  MORAW  CONSTRUCTION  CO.,  127 
North  Dearborn  St.,  Chicago.  Estimated  cost,  $300,000.  Noted 
Feb.    17. 

Wis.,  L,a  Crosse — Contract  for  4-story,  54x216-ft.  factory 
and  55x70-ft.  addition  to  milling  department  for  La  Crosse 
Mills  Co.  awarded  to  G.  HOLM,  1604  4th  Ave.,  Rockford,  HI. 
Noted  Feb.  24  and  Mar.  2. 

AVIs.,  Manitowoc — Contract  for  77xl44-ft.  machine  shop  and 
foundry  for  Wisconsin  Aluminum  Foundry  Co.,  16th  and 
Franklin  St.  awarded  to  GEORGENSON  &  SCHNEIDER,  Man- 
itowoc.    B.  Dalwid,  Gen.  Mgr.     Noted   Feb.   3  and   Mar.  2. 

AVia.,  Milwaukee — Contract  for  addition  to  plant  of  W.  Toep- 
fer  &  Sons  Co.,  193  Broadway,  awarded  to  B.  ZILZ,  1317  Fred- 
erick St. 

Wis,  Milwaukee — Wisconsin  Foundry  Co..  1138  32nd  St., 
awarded  contract  for  pattern  shop  at  STIMPLE-ROTH  CO., 
First  National   Bank   Bldg.     T.  L.   Smith,   Pres. 

Minn.,  Remidji — Contract  for  2-story  bakery  for  Koors 
Bros,  awarded  to  FARNUM  BROS.,  Minneapolis.  Estimated 
cost,  $20,000. 

Kan.,  Salina — Contract  for  3-story,  48x52-ft.  warehouse  for 
Lee  Warren  Milling  Co.  awarded  to  LEHRACK  ENGINEER- 
ING AND  CONSTRUCTION  CO.,  723  Gloyd  Bldg.,  Kansas  City, 
Mo.,   at   $20,989.      Noted   Mar.    9   and    16. 

Mo.,  Kansas  City — Contract  for  6-story,  100xl30-ft.  ware- 
house for  Duff  &  Repp  Furniture  Co.  awarded  to  C.  F.  ET- 
TWEIN.  413  Postal  Telegraph  Bldg.  Estimated  cost,  $100,000. 
Noted   Mar.   30. 

Mo.,  Kansas  City — Contract  for  remodeling  and  building 
addition  to  old  First  Presbyterian  Church  at  15th  St.  and 
Broadway  into  laundry  for  Dunlap  Laundry,  217  W^est  14th 
St.  awarded  to  CLARK  CONSTRUCTION  CO.,  928  Broadway. 
Estimated  cost,   $20,000. 

Mo.,  St.  I.,ouis — Columbia  Can  Co.  awarded  contract  for  2- 
story.  27xl42-ft.  warehouse  and  garage  to  RATTERMANN 
BUILDING   AND   CONSTRUCTION  CO.,    1943   St.   Louis   Ave. 

Tex..  Dallas — Studebaker  Corporation  awarded  contract  for 
assembling  plant  to  HARRY  W.  LINK,  Dallas.     Noted  Feb.   24. 

Ont.,  Ft.  William — Bole  Bros.  Grain  Co.,  Ft.  William,  sub- 
sidiary of  Mutual  Elevator  Co.,  Ltd..  Winnipeg.  Man.,  awarded 
contiact  for  grain  elevator  to  FEGELS  ENGINEERING  AND 
CONSTRUCTION  CO.,  Grain  Exchange  Bldg.,  Ft.  William.  Es- 
timated cost,  $250,000. 

FEDERAL  GOVERIVMEIVT  WORK 
Proposetl    Work 

Maine,  Portland — Engines — Bids  will  be  received  by  Light- 
house Inspector.  Portland,  until  2  p.m.,  Apr.  10,  for  furnish- 
ing and  delivering  2  kerosene  oil  burning  engines  with  air 
compressors.       (See    ads.) 

R.  I.,  Newport — Post  Office  and  Custom  House — Bids  will  be 
received  bv  James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury 
Dept.,  Washington,  D.  C,  until  3  p.m..  May  15,  for  U.  S.  post 
office  and  custom  house  at  Newport. 


April  6,  1U16 


E  N  G  I  N  l-:  E  K  I  N  G     NEWS 


233 


N.  Y.,  nulTnlo — Dredging — Bids  will  be  received  at  U.  S. 
Engineer  Ollice,  Bultalo,  until  11  a.m.,  Apr.  26,  for  dredging 
North  (Buffalo  River)  Kntrance  Channel  and  Watson  Ele- 
vator Site,   Buffalo.      (See   adv.) 

IV.  Y.,  New  York — Dredging — Bids  will  be  received  at  U. 
S.  Engineer  Oflice,  Army  Bldg.,  39  Whitehall  St.,  until  noon, 
May  4,  for  dredging  in  Staten  Island  Sound,  N.  Y.      (See  adv.) 

N.  Y.,  TonipkiiiNvUlc — Rii)rap — Bids  will  be  received  by 
Lighthouse  Insi)retor,  Tompltin.sville,  until  2  p.m.,  Apr.  29, 
for  furni.shing  and  placing  riprap  at  Long  Beach  Har  Light 
Station,  (Jardiners  Hay,  N.  Y.,  and  Little  Gull  Island  Light  Sta- 
tion Long  Island  Entrance,  N.  Y. 

I'i-nn.,  Plillailelphin — Riprap — Bids  will  be  received  by 
Lighthouse  Inspector,  I'hila<leli)hia,  until  2  p.m.,  Apr.  28,  for 
furnishing  and  depositing  S(10  tons  large  riprap  at  Ship  John 
Shoal    Light    Station,    Delaware    Bay.       (See    adv.) 

Del.,  Wilmiiigtou — Dredging — Bids  will  be  received  at  U.  S. 
Engineer  Oltice,  Old  Federal  Bldg.,  Wilmington,  until  11  a.m., 
Apr.   26,    for   dredging   Smyrna   River.      (See  adv.) 

Md.,  Indian  Head — Building — Plans  being  prepared  by  Navy 
Department  for  extension  of  Building  No.  102,  Naval  Proving 
Ground,   Indian   Head. 

D.  C,  Wa.sliington — Removal  of  Ashes,  etc. — Bids  will  be 
received  at  office  of  Commissioners  of  District  of  (Columbia, 
Room  509,  District  Bldg.,  until  2  p.m..  Apr.  20,  for  collection 
and  disposal  of  ashes  for  periods  of  1  and  2  years,  respectively 
beginning  July  1,  1916,  and  for  collection  and  disposal  of  ashes 
and  refuse  from  buildings  under  control  of  Commissioners  for 
period  of  1  year  beginning  July  1,  1916.      (See  adv.) 

■W.  Va.f  Wheeling — Lock — Operating  Machinery — Bids  will 
be  received  at  U.  S.  Engineer  oilice,  Wheeling,  until  11  a.m., 
Apr.  24.  for  furnishing  and  delivering  valve  jacks  and  gate 
operating  machinery  at  Dams  Nos.  16  and  17,  Ohio  River. 
(See  adv.) 

y.  C,  Wilmington — Riprap  and  Capstones — Bids  will  be  re- 
ceived at  U.  S.  Engineer  Office,  Wilmington,  until  noon,  Apr. 
29,  for  furnishing  and  delivering  about  14,300  tons  riprap  stone 
and  1,500  tons  capstones.      (See  adv.) 

Ind.,  Evan.sviIIe — Post  Office — Date  of  receiving  bids  for  XJ. 
S.  post  office  at  Evansville  postponed  from  Apr.  26  to  May 
10.     Noted   Mar.   23. 

Mich.,  Detroit — Air  Compressors — Bids  will  be  received  by 
Lighthouse  Inspector,  Detroit,  until  2  p.m.,  Apr.  14,  for  fur- 
nishing 2  oil  engine  driven  air  compressors  for  compressed  air 
fog  signal  installation  at  Passage  Light  Station,  Mich.  (See 
adv.) 

Mich.,   Grand   Rapids — Dredging — Bids   will   be   received   at 

U.    S.    Engineer    Office.    Grand    Rapids,    until    11    a.m.,    Apr.    20, 
for  dredging  in  Manistee  Harbor.     (See  adv.) 

W^yo.,  Powell — Structures — Bids  will  be  received  at  office  of 
U.  S.  Reclamation  Service,  Powell,  until  2  p.m..  May  3,  for 
structures    of    Shoshone    Project,    Wyo.       (See    adv.) 

Mont.,  Malta — Structures — Bids  will  be  received  at  office  of 
U.  S.  Reclamation  .Service,  Malta,  until  2  p.m.,  Apr.  25,  for 
structures  on  Bowdoin  Canal,  Milk  River  Project.      (See  adv.) 

Wash.,  Keyport — Towers — Plans  being  prepared  by  Navy 
Department  for  two  300-ft.  wireless  towers  for  Naval  Radio 
Station  at  Keyport,  about  11  mi.  north  of  Puget  Sound  Navy 
Yard. 

Alaska,  Cordova — Buildings — Plans  being  prepared  by  Navy 
Department  for  buildings  at  Naval  Radio  Station  at  Cordova. 

Bids  In   and   Contracts  Awarded 

N.  Y.,  Tompkinsville — Riprap — Lowest  bids  received  Mar.  7 
for  furnishing  and  placing  riprap  around  West  Bank  Light  Sta- 
tion were  as  follows:  BOWKER  CONTRACTING  CO.,  21  State 
St.,  New  York,  N.  Y.,  $9,570  (awarded  contract);  O'Brien  Bros. 
Inc.,  54  South  St.,  New  York,  N.  Y.,  $16,500;  R.  M.  Brown,  1 
Broadway,    New    York,    N.    Y.,    $19,030.      Noted    Feb.    24. 

D.  C  Washington — Sewer  Work — Bids  were  received  Mar. 
28,  for  sewer  work  (1)  trunk  sewer  in  14th  St.,  N.  W.,  between 
H  and  K  St.,  (a)  ordinary  excavation,  (b)  concrete  masonary 
"E",  (c)  vitrified  brick  masonry,  (d)  sewer  brick  masonry; 
(2)  intercepting  sewer  in  Pennsylvania  Ave.  from  2nd  to  3rd 
St.  N.  W.,  (a)  ordinary  excavation,  (b)  concrete  masonry  "E", 
(c)  vitrified  brick  masonry,  (d)  sewer  brick  masonry,  (e)  in- 
vert blocks,  (f)  concrete  invert.  Old  Tiber  Sewer  (g)  concrete 
masonry  "E",  as  follows:  Whiting  Turner  Construction  Co., 
Baltimore,  Md.,  (1)  (a),  $1.43,  (1)  (b),  $7,  (1)  (c)  $19.75.  (1) 
(d),  $14;  Warren  F.  Brenizer  Co.,  Washington,  (1)  (a),  $0.73, 
(2)  (a),  $0.70,  (1)  (b)  $7.10,  (2)  (b),  $7,  (3)  (c),  (1)  (d).  $13, 
(2)  (d),  $12,  (2)  (e),  $0.70,  (2)  (f),  $7.:^o;  J  M.  Johnston,  Ar- 
lington, Va.,  (1)  (a),  $1.19,  (2)  (b),  $0.75,  (1)  (b),  $7.S5,  (2) 
(b),  $7,  (1)  (c),  $19.50,  (2)  (c),  $20,  (1)  (d)  $13.50,  (2)  (d). 
$13.50,  (2)  (e),  $0.S0.  (2))  (f),  $1.50;  George  Hyman,  Wash- 
ington, (1)  (a),  $1.50,  (1)  (b),  $9.  (1)  (d),  $15;  William  F. 
Cush,    Washington,     (2)     (f),    $14. 

(ia..  Savannah — Building,  etc. — Bids  were  received  Mar.  28, 
for  detention  barracks,  boat  house,  gangway,  wharf,  etc.,  for 
U.  S.  Quarantine  .Station,  Savannah,  as  follows:  Newport  Con- 
tracting and  Engineering  Co.,  Newport  News,  Va.,  $36,458;  E. 
Morgan,  Savannah,  $28,373;  Algernon  Blair,  Montgomery,  Ala., 
$31,388.      Noted    Mar.    9. 

Ohio.  Cleveland — Breakwater — Lowest  bids  received,  Mar. 
24,  for  rubble  mound  breakwater  at  Conneaut  Harbor,  were  as 
follows:  Edward  Gillen  Dock.  Dredge  and  Construction  Co., 
1112  North  Erie  St.,  Racine.  Wis.,  $155,fiSO;  Coast  and  Lakes 
Contracting  Corporation,  25  Broad  St.,  New  York.  N.  Y.,  $156,- 
792;  Great  Lakes  Dredge  and  Dock  Co.,  1630  Williamson  Bldg., 
Cleveland,     $177,916.      Noted    Mar.    2. 

Ind.,  Huntington — Post  Office — Lowest  bids  received  Mar. 
SO  for  U.  S.  post  office  at  Huntington,  (a)  limestone,  (b)  sand- 
stone, were  as  follows:  William  Everly,  Indianapolis,  (a)  $71,- 
853,  (b)  $73,100:  Charles  W.  Gindele  Co.,  Chicago,  111.,  (a) 
$72,000;  Balkin  Construction  Co.,  Chicago,  111.,  (a)  $73,031. 
Noted  Feb.  24. 


Mich.,  Detroit — Dredging — Lowest  bids  received  Mar.  24 
for  dredging  ship  channel  in  Lake  St.  Clair,  Mich.,  requiring 
about  40,000  cu.vd.,  weie  as  follows:  Great  Lakes  Dredge 
and  Dock  Co.,  1630  Williamson  Bldg.,  Chicago,  111.,  12c.  per 
cu.yd.;  Greiling  Bros.,  Green  Bav,  Wis.,  12%c.;  John  B.  Brey- 
mann,    Toledo,    Ohio,    13%c.      Noted    Mar.    2. 

Wis.,  Antigo — Post  Office — Contract  for  XJ.  S.  post  office  at 
Antigo  awarded  to  W.  D.  LOVELL,  Minneapolis,  Minn.,  at 
$50,776.      Noted    Mar.    23. 

Wis.,  Eau  Claire — Repairing  Driveway — Contract  for  re- 
pairing driveway  at  U.  S.  post  office  awarded  to  EAU  CLAIRE 
CONSTRUCTION  CO.,  Eau  Claire,  at  $5,200.     Noted  Mar.   30. 

Iowa,  Charles  City — Post  Office — Contract  for  U.  S.  post 
office  at  Charles  City  awarded  to  A.  A.  LANE,  Chicago,  111.,  at 
$46,362.      Noted   Feb.   10   and   Mar.   23. 

Mont..  Ravalli — Earthwork  and  Structures — Percy  M.  Ross, 
Poison,  at  $13,945,  submitted  only  bid  for  canals  and  structures 
on  Flathead  project  north  of  Ravalli  on  Northern  Pacific  Ry. 
Noted    Mar.    9. 

Okla.,  Oklahoma — Remodeling  Post  Office — All  bids  received 
Mar.  13,  for  renio<loling  IT.  S.  post  office  at  Oklahoma  were  in 
excess  of  balance  available  for  contract.  It  has  been  decided 
to  revise  drawings  and  specifications  and  ask  for  supplemen- 
tary bids  from  firms  submitting  bids  under  original  opening. 
Noted    Feb.    3    and    Mar.    23. 

'Wash.,  Aherdeen — Post  Office — Bids  were  received  for  U.  S. 
post  office  at  Aberdeen,  (a)  limestone,  (b)  sandstone,  as  fol- 
lows: T.  E.  Young  &  Co.,  Seattle,  (a)  $74,526,  (b)  $74,161; 
Henrikson  &  Co.,  Seattle,  (a)  $74,708.  (b)  $74,058;  Harding  F. 
Allan.  Seattle,  (a)  $75,300,  (b)  $74,700.  Noted  Feb.  17  and 
Mar.    30. 

CANALS.    DITCHES    AND    IRRIGATION 

Proposed    Work 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official)  — 
Drainage — Bids  will  be  received  until  10:3"  a.m..  Apr.  17,  by 
Board  of  Health  of  Department  of  Health.  Center  and  Walker 
St.,  for  improving  salt  marshlands  and  meadows  located 
within  Boroughs  of  Brooklyn  and  Queens,  including  islands 
in  Jamaica  Bay   in  city  of  New  York.     Noted  Nov.   25. 

Ga.,  Statenv1II« — Drainage — Preliminary  surveys  being 
made  for  draining  35,000  acres  in  Swanooche  Creek  Flats  or 
Swamps  in  Echols  County.  Cravens  &  Kimmel,  Arcadia,  Pla., 
Engr. 

111.,  Kenilworth — Ditch — Bids  will  be  received  until  8  p.m., 
Apr.  10,  by  Frank  W.  Coolidge,  Village  Clk.,  for  improving 
Skokee    Ditch. 

111.,  Lawreneeville — Dredging — Bids  will  be  received  until  1 
p.m.,  Apr.  20,  by  S.  W.  Seed,  Clk.,  for  redredging  ditches  in 
England  Pond  Drainage  District,  Lawrence  County,  requir- 
ing about  92,000  cu.yd.  excavation.  G.  C.  Harvey,  Mt.  Carmel, 
Engr. 

111..  Maple  Park — (Official) — Drainage— Bids  will  be  re- 
ceived until  1  13. m.,  Apr.  25.  by  Commissioners  of  Union  Drain- 
age District  No.  3  of  Cortland  and  Virgil  Townships  for  re- 
moving 200.000  cu.yd.  of  earth  excavation  in  deepening  and 
widening  present  chan.nels  of  said  district.  Hay  &  Lowman, 
Sycamore,   Engr. 

Iowa,  Ft.  Dodge — Drainage — Bids  rejected  for  Joint  Drain- 
age Districts  Nos.  105,  Green  County,  and  212,  Webster  County. 
S.  J.  Melson,  Jefferson,  Engr.     Noted  Mar.  2  and  30. 

Iowa,  Keosauqiia — Ditch — Contract  will  be  awarded  in  May 
for  16',4  mi.  of  ditch  for  Fox  River  Drainage  District  No.  1. 
W.   L.   Holbrook,   Cincinnati,    Iowa,   Engr. 

Iowa,  Mason  City — Drainage — Bids  will  soon  be  received 
for  joint  drainage  district,  50  sq.mi.  Estimated  cost,  $250,000. 
Keerl  &  Stevens,  210  North  Main  St.,  Engr. 

Minn.,  Hastings — Ditches — Bids  will  be  received  until  2 
p.m.,  Apr.  11,  by  P.  A.  Hoffman,  Audr.  Dakota  County,  for 
ditches. 

Minn.,  Redwood  Falls — Ditches — Bids  will  be  received  until 
1  p.m.,  Apr.  12,  by  L.  P.  Larson,  County  Audr..  for  County 
Ditch  No.  21,  Judicial  Ditches  Nos.  14  and  15.     Estimated  cost, 

$147,745. 

Minn..  Wadena — Ditch — Bids  will  be  received  until  10  a.m., 
Ajir.  17,  bv  Commissioners  of  Wadena  County  for  improving 
County  Ditch  No.  6.     Estimated  cost,   $4,252. 

Kan.,  Kan.sas  City — Dredging — Bids  will  be  received  until 
Apr.  17  by  Commissioners  of  Wyandotte  County  for  dredg- 
ing channel  of  Kaw  River.     Estimated  cost,  $23,400. 

Kan.,  Leavenworth — Drainage — Plans  being  prepared  by  H. 
B.  Walker,   State  Drainage  Engr.,  for  draining  swamp  land. 

Ark..  Marion — (Official) — Drainage — Contract  will  soon  be 
awarded  for  Drainage  District  No.  8,  Crittenden  County,  13,000 
acres.  Estimated  cost,  $100,000.  Morgan  Engineering  Co., 
Memphis,    Tenn.,    Engr.      Noted    Nov.    18. 

Tex.,  Hay  City — Irrigation  Dam — Plans  being  prepared  for 
rebuilding  dam  at  Lake  Austin  for  Peyton  Creek  Irrigation 
District.      Noted    Feb.    10. 

Tex„  Port  I.avnea — Drainage — Calhoun  County  contem- 
plates improving  Calhoun  County  Drainage  District  No.  4. 

Colo..  Canon  City — Drainage — Citizens  voted  $12,000  bonds 
for   improving   property    of   Fruitlands    Ditch    Co. 

Wash..  Anglin — Irrigation — Plans  being  prepared  for  or- 
ganization of  Aeneas-Bonaparte  Irrigation  District  for  irriga- 
tion of  about  5.000  acres.  Estimated  cost,  $225,000.  W.  C. 
Muldrow,   Okanogan,    Engr. 

Calif.,  lios  Angeles — Irrigation — Citizens  of  upper  San  Fer- 
nando Valley  recently  voted  in  favor  of  $390,000  bond  issue, 
for  irrigation  system  in  Mission  Land  District,  known  as 
Improvement  District  No.  2. 

Calif.,  ParadiN« — Irrigation — Paradise  Irrigation  District, 
recently  organized,  plans  reservoir.  Estimated  cost,  $150,000. 
W.  T.  Ogden,  Dir.     Noted  Dec.  23. 
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Oii«..  l|iiiiilifrM«<Mir  l>riillil>K<'  IMiiliH  |>i'<'|iiii  imI  fm  iliiilii- 
nKi'  work.  I'IhIIiumUmI  coHt.  »<.Ol)ll.  (!«m>ik"  Kohh,  McCuw  Illk., 
WcllumI,    ICtiKi'. 

IIIiIn   In   iiuil   ContraotM    Awnrdril 

■  ml..  ^'liimiiK-H  (Otili'liil)  -nilch— Conlnicl  for  Brown  ft 
111  ilriiliiiiKf  NN.-ili'Mi  In  lowiT  l>ci-k<T  TowiiHlilp  nwiiriltMl  to 
TIIOAIA.S  .lACOHS,    VliicriincH,   at    |lf.,!lN7. 

^Ili-li.,  ■•'riintllli*  l>nilniiKi — fontrnot  for  tlpr>i)cnlnK  nnil 
Mlil.nliiK     llliuk     Ulvcr     Diain    nwariltMl    to    A.     M.    TODD,    nt 

$1I1,(HMI, 

III.,  (irri'iivlpw — Mltcli--<''ontrnrt  for  drnlnnRO  ditch  for  rrr- 
lunmlloii  of  joo  air<>H  aloiiK  riki>  Crock  awarded  to  W.  II. 
DKV.MM/r.    (iriMMVlow.    at    U.USX. 

lonii,  ^liiMiii  fl(j-  —  DIti'li — Contract  for  nrnlnnKc  Plti-h  No. 
S9  In  Crtii>  Conio  County  awardi-d  to  W.  H.  ANDKRSON  CO.. 
I'lc-nr   Lake,   at    Jlin.ir.O, 

IMInii.,     Crookntoii        Ora InaKc -^  Contract  awarrlcd  to 

K01I1,I':K  ClKNTltACTINC.  CO.,  Krazi'c,  al  JJrt.ISO,  for  Iniprov- 
liiK  .San.lliiU   Itlvcr  .stulr   l>ltch  In   I'olk  I'ounty.      Notc<l  Mar.   16. 

Minn.,  OlUIn  Ditch  C.  K.  lirown.  l.ltchtlpld,  at  |12,On2, 
.subniltlcil  lowest  l)lil  lor  County  Ditch  No.  33.  J.  L.  John- 
aon,   I'lvniily    .\uilr.      Noted   Mar.   !l. 

Minn.,  Ollvin  Dllcli Carl  Chri.ttlan-scn,  Mtchfleld.  nt  $17.- 
S43,  MuliniilU-<l  l.>\vcsl  bid  for  County  Ditch  No.  65.  J.  L. 
John.son,    County     .Audr.       Noted    Mar.     !t. 

Minn..  Ollvln—Difch— M  .1.  DowllnR.  Olivia,  at  $10,700,  sub- 
mitted lowest  bid  for  County  Ditch  No.  GS.  J.  L,.  Johnson, 
County   Audr.      Noted   Mar.    !). 

MIS<'KI.I,.\NKOI'S 
I>ro|M>M4Ml    ^Vork 

MnMN.,  lloHton — Playground — City  contemplates  an  expendi- 
ture of  $s:.'.7f«0  for  playground  on  Hollis  property  on  AUston 
St..   UriKbton. 

MnNM.,  BoHton — (OtUclal) — Winches — Bids  will  be  received 
until  noon,  Apr.  20,  by  l>lreotors  of  I'ort  of  Boston,  40  Cen- 
tral St.,  for  10  double  winches,  numbered  1  to  10  inclusive  and 
S  sinjile  winches,  numbered  11  to  IS  inclusive.  Edward  F.  Mc- 
Sweeney,  Chn.  DIrs.  of  I'ort  of  Boston.  (See  adv.  issue 
Mar.   30.) 

Mn«H.,  ItoMton — (South  Boston)  —  (Offlcial) — Bulkhead — Bids 
will  be  received  until  noon.  Apr.  14,  by  Directors  of  Port  of 
Boston,  40  Central  St.,  for  bulkhead  along  Northern  Ave.  Ex- 
tension, South  Boston.  Robert  E.  Barrett,  Acting  Ch.  Engr. 
(See   adv.) 

MnNN.,  Falrlinven — (Ofticial)  —  Bathhouse^ — Bids  will  soon 
be  received  by  I.,ouis  E.  Do.><treMip.  Arch..  251  Main  St..  New 
Bedford,  for  1-  and  2-story.  60x200-ft.  bathhouse  for  Union 
Street  Railway  Co.,  New  Bedford.  Estimated  cost,  $25,000. 
Noted  Mar.   23. 

MnHN.  New  Iledford — (OfUcial) — Bathhouse — Bids  virill  be 
received  until  Apr.  30  by  J.  L.  Gibbs,  Supt.  Pub.  Bldg.,  for 
bathhouse  for  city  at  Hazelwood  Park.  Estimated  cost,  $50,- 
000.  Louis  E.  Destremps,  251  Main  St.,  New  Bedford,  Arch. 
George   H.   Nye,   City   Engr.      Noted   Mar.    23. 

R.  I„  Provldenc* — Wharf — New  England  Steamship  Co. 
plans   wharf  and   buildings  along  east   side   of   river. 

X.  Y.,  Ilntavla — Grandstand — Tentative  plans  submitted  to 
Genesee  County  Agricultural  Society  for  reinforced-concrete 
grandstand  at  fair  grounds. 

N.  Y.,  New  York — (Borough  of  Bronx) — Earth  Removal — 
Bids  will  be  rcecived  by  I'ark  Board,  Dept.  of  Parks.  Municipal 
Bldg..  until  3  p.m.,  Apr.  13.  for  removal  of  earth  and  rock  on 
Jerome  Ave.  side  of  McCombs  Dam  Park,  between  Anderson 
and  Woodycrest  Ave. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Earth  Pill — Bids 
Bids  will  be  received  by  Park  Board,  Dept.  of  Parks,  Municipal 
Bldg..  until  3  p.m.,  Apr.  13,  for  furnishing  and  depositing  30,- 
000  cu.yd.  earth  fill  along  Shore  Rd.  between  80th  St.  and 
Third  Ave. 

N.  Y.,  New^  York — (Borough  of  Manhattan) — Comfort  Sta- 
tion— Plans  being  prepared  by  J.  Krauss.  Arch.,  Municipal 
Bldg.,  for  underground  comfort  station  in  Madison  Square 
Park.  Estimated  cost,  $25,000.  Cabot  Ward,  Municipal  Bldg., 
Pres.  Dept.  of  Parks. 

N.  Y.,  Thiells — (Official) — Furnishing  Hardware — Bids  will 
be  received  until  noon  Apr.  12,  by  Frank  A.  Vanderllp,  Pres. 
Bd.  of  Mgrs.,  for  furnishing  hardware  for  laundry  and  service 
building  and  attendants  home  at  Letchworth  Village,  Thiells. 
(See  adv.  Mar.  30  issue.) 

N.  J.,  Haddonfleld — Park — Election  will  be  held  May  2  to 
vote  on  $15,000  bonds  for  park  and  boulevard.     Noted  Mar.  23. 

N.  J.,  Trenton — Waterway — State  Legislature  appropriated 
$75,000  for  inland  waterway  from  Barnegat  Bay  to  Manasquan 
River. 

Penn..  Erie — Flood  Protection — Election  will  be  held  May 
16  to  vote  on  $1,000,000  bonds  for  improving  Mill  Creek  to  pre- 
vent floods.     Noted  Oct.  21  and  Dec.  2. 

Penn.,  Harrisburg — Subway — Department  of  Parks  plans 
subway  under  Reading  Railroad  tracks  near  entrance  to  Pax- 
tang  Park.  Estimated  cost,  $17,000.  E.  Z.  Gross,  Supt.  of 
Parks. 

FIa„  Jacksonville — Dock — Bids  will  be  received  until  noon, 
Apr.  8,  bv  Port  Commissioners,  Room  407.  Realty  Bldg.,  for 
dock  at  foot  of  Market  St.  L.  D.  Smooth,  Jacksonville,  Comr. 
of   Pub.   W^ks.      Noted   Mar.    2. 

Ohio.  Cleveland — Ice  Skating  Rink — East  105th  St.  Ice  and 
Skating  Corporation  plans  85x200-ft.  ice-skating  rink  at  East 
105th  St.  and  Superior  Ave.  Frankel  &  Frankel,  New  Eng- 
land Bldg.,  Cleveland,  interested. 

Ohio,  Columbus — Grade  Separation — Cleveland,  Cincinnati, 
Chicago  &  St.  Louis  Ry.  plans  an  expenditure  of  $300,000  for 
grade  separation  work  at  Columbus.  C.  A.  Paquette,  Cincin- 
nati,  Ch.   Engr. 


Uliiii,  'I'olrilo  I'urk  -City  Council  conNlrlerlng  i-HtabllHli- 
iiienl  of  park  and  iilaygrounil  at  Houth  and  Finch  Ht.  and  Hwnn 
Creek  Kdt  Imated  coHt,  $11,500.  Herbert  McKechnle,  City 
lOngr. 

Ind„  IndlanniHillH — Grade  Sejiaratlon  Work — Cleveland 
Clnelntnill,  ClileaKO  K  St.  I.ouIh  Ky.  plaiiH  an  expenilHure  of 
$400.11(1(1  for  i.;i.icle  HepaiiiliciM  work  at  IiidlanapollH.  C.  A. 
l'a<|uetlc-,    Clni-lnnatl.    Ohio,    Ch.    I'lngr. 

Ind.,  IndlunHiMillH  -Levee  lmi)rovement  -PlaiiH  prepared 
for  rlo<id  levee  for  eaHt  bank  of  While  Ulver  from  Maryland 
St.  north  to  ho.spltal.  B.  J.  T.  Jeup,  City  Engr.  Noted  Oct.  21 
and   Feb.   3. 

MIrh.,  MunkeKon — GrandHland  — Plans  being  prejiared  by  H. 
K.  Boyle  Xr  Co.,  401  Furniture  Bldg.,  KvanHvllle,  Ind..  for  grand- 
stand   for    Muskegon    Baseball    Club.      C.    W.    Morris,    I'res. 

MIeh.,  OwiiHMo — Fire  Station — •Election  will  soon  be  held 
to  vole  on  $30,000  bonds  for  lire  station  al  Main  and  Shia- 
wassee St. 

Mich.,  Wyandotte — Park  City  Commission  decided  to  hold 
election  to  vote  on  bonds  for  municipal  park.  George  Jerome, 
City    lOngr. 

:\feb.,  Omaho — Lagoon — Plans  being  prepared  for  lagoon 
In  F'ontanelle  Park.  Estimated  cost,  $20,000.  E  .E.  Bruce, 
Engr. 

Mo.,  Mrxlen^ — Natatorium — Press  rei)orts  state  Hardin  Col- 
lege  will   construct   natatorium   to  cost   $10,000. 

Mo.,  St.  I,ouIh — Dock  —  Hills  will  be  received  about  Apr.  17 
for  municipal  dock  at  foot  of  North  Market  St.  Estimated 
cost,  $200,000.  W.  T.  Flndlv,  S(!cv.  Brl.  of  Pub.  Ser.  8.  W 
Boen,   City   Hall,    Engr.     Noted   Jan.   fi   and    Feb.   3. 

■Mo..  Sprlnglleld  -Park  lOntrance- -  Plans  being  prepared  by 
A.  N.  Torbitt,  Arch.,  Liin.lers  lUdg.,  Springfield,  for  orna- 
mental park  entrance  in  W.ilnut  Grove  I'ark.  lOstlmated  cost. 
$15,000. 

Ark.,  Andernon — Dam — Kansas  City  Southern  Ry.  making 
surveys  for  dam  across  Indian  River  at  Anderson  for  the 
purpose  of  making  an  artificial   lake. 

Tex..  Houston — Harbor  Improvements  —  Bids  will  be  re- 
ceived by  E.  B.  Booney,  City  Secy.,  until  noon,  Apr.  28,  for 
Wharf  No.  4.  lOstimated  cost,  $40,000.  E.  E.  Sands,  City  Engr. 
Noted    Feb.    3   and   Mar.    16. 

Okln..  Mangum — Park — Election  will  soon  be  held  to  vote 
on  $10,000  bonds  for  park. 

Calif.,  Manhattan — Pavilion  and  Pier- — Bids  will  soon  be 
received  for  pavilion  and  pier  for  city.  Estimated  cost,  $20,- 
000  and  $70,000  respectively.  Train  &  Williams,  Los  Angeles, 
Arch.      Noted    Feb.    3   and    10. 

Calif.,  San  Francisco — (Official) — Concrete  Graving  Dock — 
Bids  will  be  received  until  Apr.  27  for  concrete  graving  dock 
at  Hunters  Point.  S.an  Francisco,  for  Union  Iron  Works  Dry 
Dock  Co.,  at  office.  260  California  St.,  San  Francisco.  Howard 
C.  Holmes,  Santa  Marina  Bldg.,  112  Market  St.,  San  Francisco, 
Consult.  Engr.      (See  adv.) 

Bids   In  and   Contracts   Awarded 

N.  Y.,  Buflalo — Dock — Contract  for  ore  dock  and  stock 
yard  for  Donner  Steel  Co.  awarded  to  GREAT  LAKES 
DREDGE  AND  DOCK  CO.     Noted  Dec.   16. 

N.  J.,  Newark — Grandstand — P.  A.  McHugh  submitted  low- 
est hid  for  grandstand  at  Weequahic  Park.  Estimated  cost, 
$15,000. 

Penn.,  Philadelphia — Track  Elevation — Bids  received  Mar. 
28  for  work  appurtenant  to  .South  Philadelphia  Track  Eleva- 
tion, Contract  No.  IIB  inbound  freight  house  and  automobile 
platform  in  Federal  St.  yard,  Philadelphia,  as  follows:  Tur- 
ner Concrete  Steel  Co.,  1509  Sansom  St.,  $304,267;  Metzger  & 
Fisher.  Denckla  Bldg.,  $305,276;  Edward  F.  Fonder  Land 
Title   Bldg.,   $312,550.      A.   C.   Shand,   Ch.    Engr.      Noted   Mar.    9. 

Penn.,  Reading — (Official) — Grandstand) — Reading  Fair  Co. 
awarded  contract  for  67x204-ft.  reinforced-concrete  grand- 
stand to  L.  H.  FOCHT  &  SON,  Reading.  Estimated  cost,  $25,- 
000.     Noted  Mar.  23. 

La.,  Alexandria — Bank  Protection — Contract  awarded  to 
DOUGLAS  &  BURK,  Dixie,  at  $0.69  per  sq.yd.  for  1,100  lin.ft. 
of  bank  protection.     Noted  Feb.  3. 

■Wash..  Spokane — Mausoleum — Northwestern  Mausoleum 
Co.  awarded  contract  for  mausoleum  to  F.  E.  PETERSON,  at 

$250,000. 

Calif.,  San  Francisco — Wharf  Improvements — State  Board 
of  Harbor  Commissioners  awarded  contract  for  improving 
Pier  No.  44  to  S.  B.  PETERSON  &  CO.,  742  Market  St.,  at 
$28,950. 

BUILDINGS 
Other  Items  relative  to  Building  Construction  will  be  found  under  the  followini)  hcatf 
ings:  "Industrial  Works;"  "Fcatral Government  Work"  and  "Miscellaneous  " 

N.  H.,  GoiTstowit — Contract  will  soon  be  awarded  for  acad- 
emy for  Villa  Augustina.  Estimated  cost,  $60,000.  Wilfred  E. 
Provost,  Union  St.,  Manchester,  Arch.     Noted  Jan.  20. 

Vt.,  Brattleboro — Arthur  B.  Clapp  contemplates  construct- 
ing fireproof   building.      Estimated  cost,   $55,000. 

Mass..  Belchertown — Massachusetts  State  Board  of  In- 
sanity plans  school  for  feeble  minded.  Estimated  cost,  $350,- 
000. 

Mass.,  Brockton — Brockton  Hospital  plans  to  build  hospi- 
tal. Estimated  cost,  $100,000.  Wells  &  Dana,  29  Central  St., 
Boston,   Arch. 

Mass..  Brockton — Preliminary  plans  being  prepared  by 
Charles  R.  Greco,  Arch.,  8  Beacon  St..  Boston,  for  2-story  con- 
vent and  school  for  St.  Patrick's  Convent.  Estimated  cost, 
$75,000.. 

Mass.,  Concord — Plans  being  prepared  by  Bigelow  &  Wads- 
worth,  Arch.,  3  Hamilton  PI..  Boston,  for  2-story  gymnasium 
for  Middlesex  School.     Estimated  cost,  $100,000. 
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MnsM..  Ilulyoke — Bids  will  soon  be  received  by  Jackson  & 
Salmonson,  Arch.,  40  Bromfield  St.,  Boston,  for  theater  for 
B.  M.  Shea  Amusement  ("o.,  Amsterdam  Theater  Bldg..  New 
York,  N.  Y.      Estimate<l  co.st.   $40,000.      Noted  Mar.   30. 

MuHn.,  Jumaloa  Plain — Samuel  E.  C'apen  lOstate  contem- 
plates 3-story  memorial  building.  Estimated  cost,  $50,000.  H. 
E.   Dunklo,  85  Water  St..  Boston.  Chn.  Bldg.  Com. 

MaHH.,  New  npilford — Plans  will  be  prepared  by  L.  K.  Des- 
trimps,  Arch..  New  Bedford,  for  3-story  central  police  sta- 
tion for  city.  Estimated  cost.  $150,000.  J.  L.  Gibbs,  Supt.  of 
Pub.  Bldg.     Noted  Mar.  2. 

MaNH.,  AVoburn — Bids  will  soon  be  received  for  1-story. 
45xl00-ft.  and  65xl25-ft.  armory  for  state.  Estimated  cost. 
$60,000.  James  E.  McLaughlin,  88  Tremont  St.,  Boston,  Arch. 
Noted  Oct.  21. 

R.  I.,  Howard — Bids  will  be  received  about  Apr.  10  by 
Martin  &  Hall,  Arch..  Union  Trust  Bldg.,  Providence,  for 
hospital  for  State.  Estimated  cost,  $200,000.  Noted  Dec.  23 
and  Jan.  20. 

K.  I.,  Providence — Plans  being  prepared  by  York  &  Sawyer, 
Arch..  50  East  41st  St..  New  York.  N.  Y.,  for  addition  to  build- 
ing of  Rhode  Island  Hospital  Trust   Co. 

Conn..  Statrord  Springs — Plans  prepared  for  motion  picture 
theater  for  J.  A.  Campo.  Estimated  cost,  $40,000.  C.  A. 
Tinker.   310   Main   St.,   Springfield,    Mass.,   Arch. 

IV.  Y.,  Hamilton — (Official) — Bids  will  be  received  Apr.  10 
by  Harding  &  Seaver,  Arch.,  for  memorial  chapel  for  Colgate 
University.      Estimated   cost.    $125,000.      Noted    Mar.    23. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official)^ 
Plans  being  prepared  by  H.  J.  Hemmens,  Arch.,  130  East  15th 
St.,  for  3-story,  25xl00-ft.  building  at  13-15  East  125th  St. 
for  New  York  Edison  Co. 

N.  Y.,  Olean — Preliminary  plans  prepared  by  Pierce  &  Pick- 
ford,  Arch.,  Elmira.  for  vocational  school  and  gymnasium  for 
Board   of  Education.      Estimated   cost,   $60,000. 

N.  Y.,  Port  >Yashlngton — (Official) — Bids  will  be  received 
by  Board  of  Education  until  Apr.  8  for  2-storv  high  school. 
Estimated  cost.  $100,000.  Frank  T.  Cornell,  Grand  Central 
Terminal  Bldg.,  New  York.  Arch.     Noted  Dec.  23  and  Mar.  30. 

N.  Y.,  Syracuse — Plans  being  prepared  by  Taylor  &  Vonta, 
Arch.,  Gurney  Bldg.,  for  building  for  Y.  M.  C.  A.  Estimated 
cost,  $250,000. 

N.  J.,  Atlantic  City — Hotel  Traymore  Co.  plans  construc- 
tion of  $2,000,000  addition  to  present  hotel;  also  proposes  con- 
structing bridge  over  Illinois  Ave.  to  connect  with  proposed 
new  structure. 

N.  J.,  Bayonne — Board  of  Commissioners  voted  to  appro- 
priate   $529,000    for    schools. 

N.  J.,  Morrlstown — Plans  prepared  by  E.  L.  Tilton,  Arch., 
32  Broadway.  New  York.  N.  Y.,  for  2-story  library.  Estimated 
cost,  $70  000.  Franklin  B.  Dwight,  M.  D.,  Kitchell  Ave.,  Mor- 
rlstown,  Pres.   Library  Bd. 

N.  J.,  Perth  Amboy — Bids  will  be  received  until  Apr.  15 
by  Clarence  W.  Brazer,  Arch.,  1133  Broadway,  New  York,  N.  Y., 
for  addition  to  hotel  for  New  Packer  House.     Estimated  cost, 

$50,000. 

N.  J.,  Rutherford — Plans  being  prepared  by  F.  P.  Kelley, 
Arch.,  437  5th  Ave..  New  York,  N.  Y.,  for  3-story,  50xl30-ft. 
school  for  St.  Mary's  Church.     Estimated  cost,  $40,000. 

N.  J.,  South  Orange — Bids  will  soon  be  received  for  school 
for  Church  of  Our  Lady  of  Sorrows.  Estimated  cost,  $60,000. 
William  T.  Faring,  Paterson,  Arch.     Noted  Feb.  24. 

N.  J.,  Summit — Bids  will  be  received  until  8  p.m.,  Apr.  15, 
bv  Board  of  Education  for  school  on  Park  Ave.  Estimated 
cost,    $200,000.      John   D.   Morgan,   Vice-Pres.     Noted   Jan.    27. 

N.  J.,  Washington — Plans  being  prepared  by  Rasmussen  & 
Wayland,  Arch.,  1133  Broadway,  New  York,  N.  Y.,  for  addition 
to  high  school.  Estimated  cost,  $43,000.  E.  L.  Schope,  Wash- 
ington,  Secy.   Bd.   of  Education. 

Penn.,  Kdgewood — Bids  will  be  received  about  Apr.  15  for 
2-story  addition  to  church  for  Edgewood  Presbyterian  Church. 
Estimated  cost,  $80,000.  Thomas  Hannah,  Keenan  Bldg.,  Pitts- 
burgh, Arch.     Noted  Mar.  2. 

Penn.,  Oil  City — Plans  being  prepared  by  J.  P.  Brenot, 
Arch.,  Opera  House  Bldg.,  for  2-story,  40x70-ft.  grade  school. 
Estimated  cost,   $50,000.     A.  Waterson,  Pres.  Bd.   of  Education. 

Penn.,  Turtle  Creek — Plans  being  prepared  for  2-storv  high 
school  for  Board  of  Education.  Estimated  cost,  $225,000.  E. 
R.  Smith,  Secy. 

Penn.,  AVilklnsburg — Bids  will  be  received  about  May  1 
for  2-storv  temple  for  A.  F.  &  A.  M.  Estimated  cost,  $50,000. 
Noted    Jan.    20. 

Penn.,  York — Bids  will  soon  be  received  for  1-  and  2-story 
almshouse  for  York  County.  Estimated  cost,  $400,000.  B.  P. 
Willis.   10  West  Market  St..  Arch.     Noted  Nov.   11. 

Del.,  Farnhurst — Bids  will  soon  be  received  for  3-story, 
98xl53-ft.  hospital  for  State  of  Delaware,  Estimated  cost, 
$60,000.  L.  W.  Crawford,  Odd  Fellows  Temple,  Wilmington, 
Arch.      Noted   Nov.    18. 

Md..  Halethorpe — Baltimore  Manual  Labor  School  will 
reconstruct  building  damaged  by  fire  with  loss  of  $60,000. 

Va.,  Charlottesville — Plans  being  prepared  by  Walter  D. 
Blair,  Arch.,  597  5th  Ave.,  New  York,  N.  Y..  for  2-story.  130x 
140-ft.  chemical  laboratory  for  University  of  Virginia.  Esti- 
mated cost.  $90,000. 

Va.,  Winchester — Press  reports  state  First  Presbyterian 
Church  plans  to  erect  building.     Estimated  cost,  $100,000. 

N.  C,  Hendersonville — Plans  being  prepared  by  James  M. 
McMichael,  Charlotte,  for  hotel.  Estimated  cost.  $150,000.  L. 
J.  Cambron.   interested. 

S.  v..  Chester — S.  W.  Pryor  will  build  hospital.  Estimated 
cost,   $40,000. 


tin.,  .\tlanta — Southern  Railway  Co.  will  build  passenger 
station  on  Pi-achtree  St.,  Brookwood.  W.  H.  Wells,  Washing- 
ton.  I).  C.  Ch.  Engr. 

(iu.,  I^ecsburg — See  item  under   "Bridges." 

Kla.,  Ft.  Meyers — Plans  being  prepared  by  F.  J.  Kennard, 
Tampa,  for  remodeling  Royal  Palm  Hotel  and  constructing  a 
50-  to  60-room  addition  for  M.  o.  Ti-rrv,  Mamaroneck,  N.  Y. 
Estimated   cost,   between   $50,000   and   $60,000. 

Fin.,  I.,nke  City — City  plans  to  build  city  hall.  Estimated 
cost,  $79,000,  for  which  bonds  have  been  sold.  G.  A.  Bule,  Chn. 
Bd.  of  Pub.   Wks. 

Fla.,  Marlanna — First  Baptist  Church  plans  building  to 
replace  structure   recently  destroyed  by   fire.      Estimated  cost, 

Fla.,  lUlami — Second  Baptist  Church  plans  to  erect 
building. 

Ala.,  nimilngham — Protestants  of  Birmingham  plans  hospi- 
tal.     lOstimated  cost,   $200,000. 

.\la.,  Montgomery — Plans  prepared  for  gymnasium  for 
J .  ^\ .  c.  .\. 

MIsM.,  Clarksdale — Mrs.  L.  M.  Wingfleld  and  others  inter- 
ested  in   building  hospital.     Estimated  cost.   $50,000. 

Miss.,  I'ass  Christian— Jahncke  Bros.,  A.  Aschaftenberg  and 
associates  promoting  construction  of  hotel. 

I-n.,  I.nke  Charles — City  School  Board  will  soon  award  con- 
tracts for  new  high  school.  Estimated  cost,  $100,000.  Nolan 
&  Torre,  New  Orleans,  .\rch.     Noted  Nov.   4. 

lia..  Oak  Grove — Plans  being  prepared  by  A.  J.  Armstrong. 
Shroveport,   for   2-story   school. 

La.,  Shreveport — Election  will  be  held  Apr.  25  in  District 
No.  1  to  vote  on  $150,000  bonds  for  schools.  Randall  Hunt. 
Pres.  Caddo  School   Dirs. 

.^„'''*°""  Harrlman — Election  will  be  held  in  May  to  vote  on 
$50,000  bonds  for  school. 

Tenn.,  Jackson — Campbell  County  contemplates  expendi- 
ture of  $60,000  for  grammar  schools  and  $40,000  for  high 
school. 

Tenn.,  Knoxville — Imperial  Realty  Co.  contemplates  build- 
ing hotel  to  replace  Hotel  Imperial  destroyed  by  fire  with  a 
loss  of  $150,000.     E.  C.  Richards,  Columbus,  Ohio.  Arch. 

Tenn.,  Mlllington — Plans  prepared  for  reinforced-concrete 
community   school   building.      Estimated   cost.    $50,000. 

Tenn.,  Nashville — Plans  being  prepared  for  school  and 
church   for   St.   Columba  Congregation. 

Ky.,  Covington — Plans  being  prepared  by  B.  T.  Wisenall. 
Arch.,  Cincinnati,  Ohio,  for  3-story  addition  to  Booth  Memorial 
Hospital  at  165   East  2d  St.     Estimated   cost.   $100,000. 

Ky.,  Lexington — Plans  will  be  prepared  by  Anderson  & 
Frankel,  Arch.,  Lexington,  for  Senior  High  School.  Estimated 
cost,   $50,000.      Noted   Mar.   16. 

«.o/,?7^^  Lexington — Citizens  have  started  campaign  to  raise 
$200,000  for  auditorium.  J.  C.  Rogers.  Mayor.  John  Skain 
and   others,   interested. 

A  •?''*"„'„ .'^'*''"" — Plans  being  prepared  by  Vernon  Redding. 
Arch  301  Bird  Bldg.,  Mansfield,  for  3-storv,  63x75-ft.  bank 
building  and  hotel  for  C.  H.  Stahl,  618  Hamilton  Bldg..  and  J. 
J.  Snyder,  595  East  Main  St.     Estimated  cost,  $40,000. 

«A,*y?.'"',  ^shland — Plans  being  prepared  by  Vernon  Redding, 
301  Bird  Bldg.,  Mansfield,  for  3-story,  50x80-ft.  bank  building 
for  Farmers  Bank.     Estimated  cost.  $60,000.     J.  L.  Clark,  Pres. 

Ohio,  Berea — Bids  will  be  received  until  noon,  Apr.  12,  by 
A.  H.  Pincombe,  Clk.  Bd.  of  Education,  for  school  at  Berea  and 
Five  Points  Rd.     W.  H.  Nicklas,  Euclid  Bldg.,  Cleveland. 

Ohio,  Brewster — Plans  being  prepared  for  Y.  M.  C.  A.  build- 
ing.    Estimated  cost,   $50,000. 

Ohio,  Bryan — Preliminary  plans  being  prepared  for  1-story 
auditorium  and  gymnasium  by  W.  H.  Nicklas,  Arch.,  Euclid 
Ave.,  Cleveland.  Estimated  cost,  $75,000.  J.  W.  Wyandt,  Clk. 
Bd.  of  Education.     Noted  Mar.  2. 

Ohio,  Highland' — Bids  will  be  received  until  noon,  Apr.  14, 
for  2-story  school  for  Board  of  Education.  Mathenv,  Allen  & 
Mounts,  Huntington  National  Bank  Bldg.,  Columbus,'  Arch. 

Ohio,  London — Bids  will  be  received  until  noon,  Apr.  15,  by 
Board  of  Education  for  centralized  school  in  Monroe  School 
District.     Noted  Feb.  10. 

Ohio,  Mansfield — Masonic  Orders  will  build  temple.  Esti- 
mated cost,   $150,000. 

Ohio,  Norwood — Plans  being  prepared  for  theological  semi- 
nary for  Sacred   Heart  College.      Estimated   cost,   $200,000. 

Ohio,  Pleasant  Clty^Bids  w-ill  be  received  about  Apr.  30  for 
2-story  school  for  Board  of  Education.     Estimated  cost,   $40,- 

000. 

Ohio,  Ravenna^ — Bid.s  will  be  received  until  Apr.  15  for 
church  for  First  Methodist  Episcopal  Congregation.  Esti- 
mated cost,  $45,000.     Noted  Dec.  9. 

Ohio,  Strongvllle — Bids  will  be  received  until  noon,  Apr. 
29,  by  R.  Gibbons.  Clk.  Bd.  of  Education,  for  addition  to 
Wooster  Pike  School.  W.  I.  Pepper.  1439  Winchester  Ave., 
Lakewood.   Arch. 

Ohio,  Stryker — Citizens  defeated  $40,000  bond  issue  for  2- 
story  school  for  Springfield  Township.  Noted  Feb.  17  and 
Mar.   2. 

Ohio,  Sycamore — Plans  being  prepared  by  A.  Unger,  Arch., 
Bucyrus.   for  church  for  Reformed  Congregation. 

Ohio,  Toronto — Bids  will  be  received  until  Mar.  14  bv 
Board  of  Education  for  school.     Estimated  cost,   $100,000. 

Ohio,  Wadsworth — Rids  will  soon  be  received  by  R.  H. 
Hinsdale,  Arch.,  Erie  Bldg.,  Cleveland,  for  1-story  church  for 
Lutheran  Congregation.  Estimated  cost,  $60,000.  J.  E.  Young, 
Chn.  Bldg.  Com.     Noted  Mar.   9. 
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«>lil<i,  W'lilltrlilKr^  -)':i><<'ll<>i>  will  MOOli  l>n  Imlil  to  vuti'  on  tUT),- 
0(10  IioihIh  f.ir  :•  Mil. IV  B.hool.  M.  *.  M.  Slonlilcl.  ItliB  NiiHhy 
Kid);  'I'lili'ilii,  Ari'li.  K.  JoIiiihdii,  I'icm.  Itil.  of  lOducutluii. 
N.-I.mI   Mar.  ::. 

ohiai.  wlliiiliinton— Kriink  Murphy  planH  Ihcntor  unci  Hloro 
iDillilliik-  I'Ntlnuid'tl  coMt,  $inO,l)un.  Wclixr,  Wornur  &  Adklim, 
M..iiiiiitil«>    Mlirury    Hldw..    Cliu'limiitl,    Aioli. 

Intl..  «Jiir>  l':.  «i.  Srll>y,  SliO  South  «fh  St..  ("odhoclon.  Ohio. 
pliiiiH  mi<lii>ii-i'li'liii'<'  Ihfiilcr  Hi  C.iiry.     HHtlmiitrd  ooHt,  »ri(»,000. 

lull.,  liHlliiiiiiiioHi.  -lHltlrliil)  IlIdH  will  In-  ici-.l vi-cl  iilioiit 
May  I  \'\  .lo.sijih  (!.  Iliiyi-N,  Clin.  Hd.  of  Coiiiily  Coiiir..  fur 
oriiliMiiM  liniiii'  for  Hoard  of  riilldri-n'H  (JiiardlniiH  an<l  Murloii 
t'liiinty.  lO.ttlnialcd  t-oHt,  JfiO.OOO.  I^.  K.  KohUt.  Aiidr..  Marlon 
County.      Notinl    Ki'b.    HI. 

Intl.,  I.iifnyrtit'— I'liina  boInK  propared  by  R.  V.  PaKKett, 
Arrh..  '."iir.  I.i'ini-ko  Annex,  IndlunapollH,  for  2-Hlory  bulldInK 
for  funliu-  UnlveiHlty.  KMtlmattul  cost.  $7r).00().  Noted 
Mar.    :iO. 

Mli'h.,  KnlnmniKMi — Y.  M.  C.  A.  contcmplatCfl  building.  Ksfl- 
nial.Ml    co.sl,    J7.'..liO(i. 

niloh.,  :\lnrniir(tp — Plans  belnjf  prepared  by  John  P.  Chubb. 
Art'h.,  10!)  North  Iioarborn  St..  ChlcuKO.  III.,  for  .t-Btory  hlRh 
Hchool    for    Ho.iid   of    I'Mucaf Ion.      KHilniated    cost.    $ir.O.OOO. 

MIfli..  Sn»cliiM»v  l!l<ls  will  bo  received  about  May  I  for  1- 
Htiuv.  .Mxl-ii-ft.  lixl^-,-  luiiliUiiK  for  Krati-rnal  Order  of  lOaKles. 
Kstl'in.itcil   cost.    $.'i(i,Ol)0.      11.    .1.    Lenipke.   Secy.      Noted    Nov.    II. 

111..  riilvfiKo  rians  belnjr  prepared  by  John  Ahlschlajrcr  & 
Soil.  Arch..  Ill  West  Washlnjrton  St..  for  6-story  hotel  for 
Adolph    1,.  liter.      lOstlinated   cost.   $22r..OOO. 

III..  i;ii««  Mollnp — Citizens  defeated  $40,000  bond  Issue 
for   school       .N'oti'd   Jan.    27. 

III.,  Itlollnr — rians  helnp  prepared  by  Whltsltt  &  Schulzke, 
Arch..  f.lO  Peoples  Hank  HUIk..  for  church  for  First  Congrega- 
tional   Churc'h.      Kstiniated    cost.    $7r..0OO. 

Win.,  KoiioMlin — A.  K.  &  A.  M.  contemplates  3-story  temple. 
lOstirnated    cost.    $100,000. 

lown.  .VrniMtronn — Citizens  will  soon  vote  on  $90,000  bonds 
for   new    school. 

lonii,  lloxliolm — Bids  will  be  received  by  Board  of  Educa- 
tion until  .\pr.  24  for  hif;li  and  grade  school.  A.  Westeen, 
Secy.      Noted    Mar.    9. 

Mown,  ("nrroll — Board  of  Education  contemplates  holding 
election  to  vote  on  $SO,000  bonds  for  2-story  school.  Charles 
A.    Dieman    Co.,    40.'')    Oranby    Rldg.,    Cedar    Rapids,    Arch. 

Iowa.  (>«Inr  KiipidM — Baptist  Congregation  contemplates 
church.       Estimated    cost,    $100,000. 

lonn,  Dnveiiport — Grace  Cathedral  contemplates  parish 
house.  Estimated  cost,  $40,000.  E.  G.  Holbrook,  51  Whitehall 
Bldg..  Arch. 

lunn.  Den  MoliieH — (Official) — Iowa  State  Board  of  Educa- 
tion will  construct  new  dormitory  for  women  at  Iowa  State 
Teacher.s'  Collese.  Estimated  cost.  $100,000.  J.  E.  Robinson. 
Supt.   Rldg^.  and  Grounds,  in  charge.     W.  H.  Gammill.   Secy. 

■own,  Oxnge — Election  will  soon  be  held  to  vote  on  $40,000 
bonds  for  addition  to  Washington  School  and  on  $80,000  bonds 
for  new  school. 

IiMvn,  ONknIooHa — Citizens  will  vote  Apr.  25  on  $175,000 
bonds  for  high  school  and  remodeling  present  high  school  into 
grade   school. 

lova.  Red  Oak — Press  reports  state  election  will  soon  be 
held  to  vote  on  $115,000  bonds  for  school. 


40,000    bonds    for 


Iowa,    Seymour — Citizens   voted    to    issue 
school  for  Board  of  Education. 

Iowa.  Sioux  City — Preliminary  plans  being  prepared  bv 
William  I>.  Steele,  Arch.,  502  United  Bank  Bldg.,  for  church  at 
iith  and  Nebraska  St.  for  First  Congregational  Church.  Esti- 
mated cost,   $75,000.     Noted  Jan.   27. 

Iowa,  Springfielil — Preliminary  plans  being  prepared  bv 
William  L.  Steele.  Arch.,  502  TTnited  Bank  Bldg..  Sioux  City, 
for  2-story  dormitory  for  Trinity  College.  Estimated  cost, 
$75,000. 

Iowa,  Ware — Plans  being  prepared  by  J.  H.  Bradford.  Arch., 
Ft.    Dodge,   for   school.      Citizens  voted   $40,000    bonds. 

Iowa,  AVaterloo  —  First  Presbyterian  Congregation  plans 
church.      Estimated   cost,    $100,000. 

Minn..  Au.stin — Plans  prepared  by  F.  W.  Kinney,  Arch..  1004 
Plymouth  Bldg.,  Minneapolis,  for  55xl40-ft.  opera  house  for 
M.  Latta.      Estimated  cost.   $40,000. 

Minn.,  Bird  Island — Bids  will  be  received  about  Apr.  20 
for  2-story  high  school.  Estimated  cost,  $65,000.  A.  Pieffer, 
Pres.   Bd.   of   Education.      Noted   Mar.    30. 

Minn.,  Byron — Citizens  voted  in  favor  of  $30,000  bonds  for 
school. 

Minn..  Faribault— (Official) — Bids  will  be  received  by  State 
Board  of  Control  until  Apr.  11  for  addition  to  main  building 
of  State  School  for  Blind.  Estimated  cost,  $50,000.  Noted 
Mar.   9. 

Minn.,  Gaylord — Contract  will  be  awarded  about  May  1  for 
courthouse,  jail  and  sheriff's  residence.  Estimated  cost.  $100,- 
000.     Burner  &  Macomber,  Minneapolis,  Arch.     Noted  Feb.  3. 

Minn.,  Grand  Meadow — Board  of  Education  plans  school. 
Estimated  cost,  $40,000.  Stebbins  &  Haxby,  Auditorium  Bldg., 
Minneapolis,  Arch. 

Minn.,  Hutchinson — Plans  being  prepared  bv  Silas  Jacob- 
son.  Arch.,  601  Capital  Ban  Bldg.,  St.  Paul,  for  3-story,  85x 
132-ft.  bank,  store  and  hotel  building  for  Jorgenson  Bros. 
Estimated    cost,    $40,000. 

Minn.,  Lawler — Bids  will  be  received  until  2  p.m.,  Apr.  11, 
by  C.  W.  Brown,  Clk.  Lawler  Consolidated  School  District  No. 
57,  for  school. 


Minn.,  I.yle— PliinH  being  i)repiired  by  Flunk  TuMtlHon  Co., 
I'lriKi'..  Soo  Hldg.,  MIniieapollM,  for  IiIkIi  and  grnde  school. 
VVIIllaiii    .N'oniland,    K<  ly.    H<l,    of    Kiliiciitioii. 

Minn..  'I'owei^  HIiIh  will  lie  rec«-lveil  about  May  I  bv  W.  T. 
Hray,  Arch.,  Duliith,  for  2-Mtoiy  high  mliool  for  Hoard  of 
lOdiicallon.      lOHtlinated   cohI.   IKll.OOO.      Noted   Mar.   2. 

Knn.,  rrolrellon  HIiIh  will  he  received  until  7:30  p.m., 
Apr.  20,  bv  Huildliig  Coiiiniltlee  of  MethodlMl  EpiHcopal  (Miurch 
for   2-Htory   edillce. 

linn.,  W  lehiln  "HldH  will  bi-  recelvid  about  Apr.  15  for 
nil.lltli'ii  to  .'^l  ■■■'raiielH  lloMliilal.  lOsllinaled  rost.  $8(».000. 
Crowell   .V    Van   Meier,   Murdock-(  "aid  well    lildg..   Arch. 

Nell.,  roliiniliuN  -Chicago,  Hurllnnton  and  Qulncy  11. R,  will 
build   dep>it    Jil   ColumbilH,      10.  O.    Hlgiiell,   Supl. 

Nrli.,  4<rnnil  iHliind — I'reHH  reports  Hlate  H.  P.  O.  K.  I>odgu 
conteini>lal<H  building.  Estimated  cost,  $40,000.  C.  H.  Menck, 
I'roH. 

Neb.,  Ilaveloek — Preliminary  plans  prejiared  for  2-Btory, 
72xl20-ft.  high  school.  Estimated  cost,  $50,000.  H.  U  Web- 
ster. Sec.v.   Hd.  of  ICducatlon. 

S.  11,.  Clark  lilds  will  be  received  until  2  p.m.,  Apr.  10,  by 
Board  of  lOducatlon  of  Clark  Independent  School  District  No. 
15    for   2-story    school.      O.   H.   I.,aCraft,    Pres. 

S.  I).,  Sioux  KnIU— City  plans  expenditure  of  about  $120,000 
for  city   collseuin. 

N.  !»..  Ilult/.ville — Bids  will  bo  received  until  noon,  Apr.  10, 
by  Casey  Sclxxd   District  No.  7  for  school.     O.   P.  Mohr,  Pres. 

Mont.,  MInmoiiIii — Plans  being  prei)are<l  bv  f.'harles  S.  Frest, 
Arch.,  105  South  La  Salle  St.,  Chicago,  111.,  for  4-story,  40x150- 
ft.  hospit.al  for  N.  I'.  Beneficial  Association.  ICstlmated  cost, 
$100,000.     H.   H.  Smith,   Pres.   Hd.  of  DIr.     Noted   Mar.  16. 

Mo.,  Bethany — (Official) — Election  will  be  held  Apr.  18  In 
Harrison  County  to  vote  on  proposition  to  construct  court- 
house.     Iv.   N.    Itrown,   County   Clk.      Noted   Mar.    23. 

Mo.,  Carthage — Citizens  voted  $90,000  bonds  for  2  ward 
schools  for  Board  of  Education.  W.  F.  Maring,  Pres.  Bd.  of 
Eilucation. 

Mo.  Clayton — Plans  being  prepared  for  2-story  high  school 
for  Hoard  of  Education.  Estimated  cost,  $80,000.  Noted 
Jan.  27. 

Mo.,  .loplin — Press  reports  state  Masonic  Lodges  contem- 
plate  temple.      Estimated   cost,   $225,000. 

Mo.,  Nevada — Plans  being  prepared  by  V.  J.  Klutho.  Arch., 
Syndicate  Trust  Bldg.,  St.  Louis,  for  2-story  building  for  St. 
Francis  Orphans  Home.     Estimated  cost,   $100,000. 

Mo.,  St.  liOulH — Plans  being  prepared  by  A.  B.  Groves,  Arch., 
Stock  Exchange  Bldg.,  for  building  for  negro  Y.  M.  C.  A.  Es- 
timated cost,  $150,000.  P.  Bevis,  Grand  and  Franklin  St.,  Gen. 
Secy. 

Mo.,  Springfleld — Bids  will  soon  be  received  by  Carl  Boiler 
&  Bros.,  Arch.,  7-8  Gayety  Bldg.,  Kansas  City,  for  superstruct- 
ure of  1-story.  84xll7-ft.  theater  for  Grubel  Bros.,  546  Min- 
nesota Ave.,   Kansas  City.     Estimated  cost.   $75,000. 

Ark.,  Clnrks\11le — Missouri  Pacific  R.R.  plans  depot.  R.  C. 
White.  Little   Rock,   Engr. 

Tex.,  Denton — (Official) — Bids  will  be  received  by  P.  M. 
Bralley.  Pres.  of  College  of  Industrial  Arts,  until  Apr.  10,  fo^ 
dining  hall  and  dormitory.  Estimated  cost,  $125,0()0.  Noted 
Mar.   9. 

Tex.,  Paris — Bids  will  soon  be  received  for  2  additional 
stories  to  Gibraltar  Hotel. 

Tex.,  Plainview — Bids  will  soon  be  received  for  high  school. 
Estimated  cost,  $50,000.  W.  L.  Waller,  Ft.  Worth,  Arch.  Noted 
Mar.   23. 

Ukla.,  Cleveland — Board  of  Education  contemplates  holding 
election   to  vote  on   $40,000   bonds   for  school. 

Idaho.  Idaho  Falls — Plans  being  prepared  by  W.  R.  Kelly. 
Arch.,    for    6    schools.      Estimated    cost,    $200,000. 

Wash.,  Centrnlia — John  A.  Field  and  William  Hackett 
having  plans  prepared  for  hospital.     Estimated  cost,   $100,000. 

Wash.,  Spokane — City  contemplates  expenditure  of  $707,000 
for  schools. 

Ore.,  Hood  River — Citizens  contemplate  new  high  and  grade 
schools. 

Calif.,  Tatt — Bids  will  soon  be  received  for  high  school  for 
Board  of  Education.  Estimated  cost,  $50,000.  O.  L.  Clark, 
Arch.     Noted  Oct.  21. 

Ont.,  Renfrew — Citizens  defeated  proposition  to  raise  $125,- 
000  for  Collegiate  Institute  building.  J.  A.  Devcnny,  Town 
Clk.     Noted  Mar.   16. 

Ont.,  Toronto — Board  of  Education  plans  school  at  North 
Toronto.  Estimated  cost,  $60,000.  William  C.  Wilkinson,  City 
Hall.  Secy.  Bd.   of  Education. 

Man..  Winniiieg — Press  reports  state  bids  will  be  received 
about  Apr.  28  by  Provincial  Department  of  Public  Works  for 
Parliament  buildings.     T.  H.  Johnson,  Minister  of  Pub.  Wks. 

Alta.,  Calgary — City  plans  Haultain  School.  Estimated 
cost,   $125,000.      J.  M.   Miller,   City  Clk. 

Bids   In   and  Contraets  A^varded 

Mass.,  Winchester — Contract  for  2-story,  55xl25-ft.  addition 
to  W^inchester  Hospital  awarded  to  KENNEDY  &  PETERSON 
CONSTRUCTION  CO.,  7  Water  St.,  Boston.  Estimated  cost, 
$40,000. 

R.    I.,    Pro^-idence  —  General    contract    awarded      to    D.    J. 

BARRY,  60  East  Manning  St..  for  3-story,  100x225-ft.  grammar 
school   for  city.     William   E.   Hartwell,   Supt.   of  Pub.   Bldg. 

R.  I.,  Pro\-idencc — Federal  Hill  House  Association  awarded 
contract  for  2-storv,  54x60-ft.  settlement  house  to  WILLIAM 
WILLIAMS,    86   Weybosset   St.      Estimated   cost,    $40,000. 

N.  Y.,  East  Aurora — General  contract  awarded  to  GEORGE 
SCHAAF  &  SONS,  262  Kingsley  St.,  for  3-story,  100xl40-ft. 
high  school.  Estimated  cost,  $120,000.  F.  H.  Fuller,  Pres. 
Bd.  of  Education.     Noted  Feb.  24. 
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N.  Y.,  HuntiiiKton— (Official)— New  York  Telephone  Co. 
awarded  contiact  for  2-story.  60x60-ft.  buildinK  to  R.  K.  PAUL 
CU.,   lUl  I  ark  Ave.,  HuntiriKton.     Estimated  cost,   $40,000. 

N.  Y.,  New  York— (Borough  of  Manhattan)  —  (Official)  — 
?8°'«tnvvT.f^''»"°x!?.'..^;?"f.V"'^t'""  Co.  awarded  contract  for 
28-story  hotel  to  HOGGSON  BROS..  40.')  5th  Ave  E.stimated 
cost  including  site  $15,000,000.  Charles  S.  Ingersoll,  Pres. 
o  «•  Yr  ^^^7  York— (Borough  of  Manhattan)— (Official)— U. 
r„    <.''^**^'/\'^   Improvement  Co.,   Ill   Broadwav.  awarded  con- 

f  ^^R  ^n""  i?i*  »'-^  ''',°''*'  ^"^  1°"  building  to  GEORGE  A.  FUL- 
Litjti.  CO.,  Ill  Broadway. 

f^.-^T  "t'-  f'"'*<'"""«J,--Contract  for  3-story,  100xl25-ft.  hotel 
for  U  Bieber,  3rd  St..  awarded  to  KERNER  &  GOLDSTEIN, 
Notecf  Fclf  '"  ^""^^  ^-  ^-     Estimated  cost.  $40,000. 

N.  J.,  ITnlon  Hill — (Weehawken  post  office) — Goldberg  & 
Kramer  7  West  37th  St..  New  York,  N.  Y.,  awarded  contract 
tor     --story,     9(.xlS0-ft.     theater,     store     and     offlof     building- 

ma?i;J'^^os\?  $^f  00^)'"°   ^^"^-    '''    ''■"   «'-   ""'°"    «'"'      ^^'^ 

-  „^  •^-  WeNtfield— Contract  for  2-story  school  and  church 
^°^  ¥,?'^'.^,':,'?;iyc!;'»"';<'h  awarded  to  THOMAS  J.  WATERS  CO.. 
Noted  Nov    11  '  ■'^"  "^^     Estimated  cost.   $70,000. 

Penn.,  AhiiiKton — Contract  for  nurses  home,  power  house. 
i?;"5n  ^'xr'i^'J.  ^c^-^'i^?.  f '^^'■^^'^'"^to"  Memorial  Hospital  awarded 
^"afe'^l^^J^t.^^f.To^^To^^^'  '"'  ^""^°'"  ^*-  Pl^'l-'J-'Phia.     Esti- 

*„  '^'^r"""'  AMnstoii— Contract  for  3-story  addition  to  Abing- 
ton  Memorial  Hospital  awarded  to  FRANK  G.  STEWART,  1619 
Sansom  St.,  Philadelphia.     Estimated  cost,  $90,000. 

o„i*'^?.°"rj'^'^"'''*?,'"*^„~?'"^   Lumber   Co..    Charlottesville.    Va.. 

and    W     H     Fissell   &   Co.,    1328    Broadwav,    New   York.    N,    Y. 

Notecl  Jan    I'S'^^^  ^^^^  ^°^  courthouse.     Estimated  cost,  $50,000. 

Penn.,    Erie— Contract   awarded    to   J.    &   M.    DOYLE.    Erie, 

^^■"f  «%r°n^n?'^'j,r?,S'^°°^  X°';  ^o^''^"  of  Education.  Estimated 
cost.  $350,000.  William  B,  Ittner,  Board  of  Education  Bldg , 
St.   Louis.   Mo..   Arch.     Noted  July   29  and  Jan.   13. 

Penn.,  Harrisbnrjj — Contract  for  freight  station  for  Penn- 
sylvania PR.  awarded  to  JOHN  L.  KUHN.  Harrisburg.     A    C. 
I  bhand,   Philadelphia.  Ch.   Engr.     Noted  Feb.   24. 

Va.,  Roanoke— Contract  for  addition  to  Hotel  Roanoke 
c^t     $*100  000  PETTYJOHN  &  CO.,  Rcanoke.    Estimated 

W.  Va  ,  Penusboro--Boara  of  Education  awarded  contract 
for  2-story  school  to  C.  D.  KEYSER,  Bellaire,  Ohio.  Esti- 
mated cost,   $40,000. 

^•J-\'  Black  Siountaln— ELLIOTT  BUILDING  CO.,  Hickory. 
*^,^^'i'^°  contract  for  musicial  auditorium  for  National  Festi- 
val Chorus  Club  of  America.  Estimated  cost,  $200,000  Noted 
Mar.  9. 

L,a.,  SUreveport — Ancient  Free  and  Accepted  Scottish  Rite 
Masons  awarded  contract  for  consistory  to  STEWART  & 
McGEHEE.  Little  Rock.  Ark.     Estimated  cost.   $200,000. 

Ohio.  Defiance— (Offlc^al)—Contract  for  bank  'and  office 
building  for  Defiance  Home  Saving  and  Loan  Association 
?;?:^''S,^'!  }°  TOLEDO  ENGINEERING  AND  CONSTRUCTION 
Not  d  M*^       30  ^"^^'    ^^°'°''^-      "^'^'-    <3.    Lehman.    Secy. 

Ohio,  Toledo— Contract  for  synagogue  at  2327  Collingwood 
Ave.  awarded  to  ZELLWEGER  CONSTRUCTION  CO  Chi- 
cago. 111.     Estimated  cost.  $60,000. 

Tj    ^".^'"V'^^**  RJfl'fl'^Jd— Contract  for  2-story  high  school   for 

Board  of  Education  awarded  to  FORAKER  BROS.,  Barberton 

>  Estimated  cost.  $40,000.     Noted  Mar.  23.  a,,  uci  loh. 

t  111.,   Chicago — Cintract   for    2nd    section   of  Morrison   Hotel 

22-story  90xl00-ft.  for  Moir  Hotel  Co.,  83  West  M^dTson  St 
awarded  to  JOHN  GRIFFITHS  &  SON  CO..  112  West  Adams  St 
Estimated   cost.    $1,500,000.  w  esi  Aoams  bt. 

r„,J'l!-„^"1.'"''**''' — Contract   awarded   to   HOUDE   CONSTRUC- 
TION  CO.    for   2-story   lodge    and    club    building   for   Order   of 
Elks.      Estimated   cost.   $40,000.      Noted   Mar.    9. 
*     "U'   Woodstock- Contract    for   masonry    for   2-storv   school 
fo/^  Catholic      Diocese    of    Rockford    awarded     to    CHARLES 

\3xhdixi.Zj,    iliLglTl. 

T  r^'^Th^*"il"'"'~^°^^^^^l°^.^°^^^^  almshouse  awarded  to 
J.  LEMKE.  Shawano.     C.  C.  Fritz,  Arch.     Noted  Mar.  2. 

Iowa,    Alta— Contract    for     3-story.     71xl70-ft.     school     for 

at°"$t6.°  98^?^  VoVeT  ^^Tr!"'!.'  '°  '""^"'^^  ^^^^^'  ^'"'"^  ^^'^«' 

Iowa,  Kldora — F.  X.  White,  Eldora.  submitted  lowest  bid 
'°'".  ^:?'°''y'  106xl49-ft.  high  and  grade  school.  Estimated 
cost.   $90,000. 

Iowa,  Ft.  Dodse — Contract  for  2-story,  70xl40-ft.  building 
for  W.  F.  Carver  awarded  to  JENSON  CONSTRUCTION  C() 
Estimated  cost.  $60,000.  •Jv.xiwiN    '^w. 

Iowa,  Mar.shalltown — (Official) — Contract  for  addition  to 
Deacone.ss  Hospital  awarded  to  F.  BLOCK.  Marshalltown 
Noted  Mar.   23. 

Minn.,  Cloquet — Trustees  of  Independent  School  District  No 
7  awarded  contract  for  alterations  and  additions  to  4  schools 
to  OLE  BRUNO.  Cloquet. 

inn.,  Diiluth — Contract  for  2-story  building  for  Y.  M.  C    A 
ded  to  GEORGE  LOUNSBERRY  CO..  Lonsdale  Bldg.     Es- 


T>,-?'*'J"  ""»<'"»» — General  contract  awarded  to  JOHN  HEM- 
Sri,,  f"'"  4-story.  44xl20-ft.  theater  and  office  building  for 
William  Brach.   753  North  Lincoln  Ave.     Estimated  cost,   $40,- 

Mo.,  Xormandy — St.  Vincent's  German  Orphans  Associa- 
V?,1^^.^^x';'l''''  contract  for  home  to  RATKRMAXN  BUILDING 
AND   CONTRACTING   CO.      Estimated   cost.    $200,000.   ^^^'^^"^^ 

The  RanHome  Concreting  Machinery  Co.,  established  in  1892, 
incorporated  in  1902.  has  just  reorganized  and  obtained  ample 
capital  to  enlarge  and  modernize  its  plant.  Frank  L.  Brown  is 
1  res.  and  Mgr..  and  has  been  identified  with  many  great  suc- 
cesses in  a  business  way  on  the  Pacific  Coast,  and  also  in  many 


iT...     1  ,     '        "  '•"''  I'caaurer  iH  j .  j.  <jivens ;   I'j.  j^.  Kansome 

rounder  and  creator  of  the  concrete  machinery  business  of  the 
?f°i,  •  -^i""  '"  ^y^''  concrete  busine.ss  a  man  as  great  as  Edison  or 
^ell  will  remain  with  the  company  as  Chairman  of  the  Board  of 
directors,  and  Consulting  Engineer  in  recognition  of  years  of 
service  and  experienee.  The  other  directors  consist  of  G.  P. 
Steele  Howard  K.  Brooks,  F.  M.  Smith  and  H.  M.  Brittan,  all 
men  of  large  business  interests  who  are  in  a  position  to  give 
the  company  ample  financial  backing.  With  the  personnel  of 
the  directors  and  officers  of  this  new  company  the  Ransome 
Concieting  Machinery  Co.   is   bound   to  be  a  success 


timated  cost,   $65,000.     Noted  Jan.    13. 

Minn.,  Minneapolis — Contract  for  3-storv,  35xll5-ft  hotel 
for  Stuart  P.  Williams  awarded  to  ALBTNSON  CONSTRUC- 
TION CO.,  Plymouth  Bldg.     Estimated  cost.   $40,000. 

Minn.,  Wadena — (Official) — Contract  for  additions  and  al- 
terations to  St.  Anns  High  School  awarded  to  D.  E.  PALMER 
Clear  Creek,  Minn.  E.  J.  Donohue,  660  Gilflllan  Blk.,  St  Paul 
Arch.     Noted  Mar.  23. 

Kan.,  Emporia — Contract  for  administration  building  for 
College  of  Emporia  awarded  to  HEMAN  CONSTRUCTION  CO. 
St.   Louis.   Mo.,   at   $191,881.      Noted  Mar.    23. 


...  -,^^^.^.,  „.,  •'"'>^'-  "ii-  iiie  jirrny  department  was  in  urgent 
need  of  them  for  the  Quartermaster's  use  in  getting  suppli2.s 
IZ3'',  troops  in  the  field.  These  Trailers  were  shipped  by  a 
special  tram  which  left  Troy  on  Friday  evening.  Mar  ■>4 
on  M^r'%s°?,o°f,'^  and  was  reported  as  arriving  at  El  Paso 
on  Mar.  28.  having  made  passenger-train  time  on  the  trip.  This 
train  had  the  right  of  way  over  all  others  and  as  a  result 
delivery  wa?  made  on  pretty  near  record  time.  There  was 
not  tim.e  enough  to  give  the  finishing  touches  in  the  factory 
and  a  squad  of  painters  was  sent  along  to  give  them  the  sec- 
ond ^oat  jn  the  run  and  also  to  stripe  them.  These  Trailers 
were  equipped  with  Escort  Bodies  and  are  to  be  used  in  con- 
nection with  Jeffrey  Quads.  A  train  load  of  Quads  was  sched- 
uled to  meet  the  Trailers  in  El  Paso  one  of  the  bases  of  the 
united    States    Army. 

The  Dorr  Co.,  Engr..  1009  17th  St.,  Denver.  Colo.,  has  been 
incorporated  to  succeed  the  Dorr  Cyanide  Machinery  Co.  The 
new  company  will  take  over  the  patents  and  commercial 
business  of  its  predecessor  and  will  act  in  consulting  capacity 
in  connection  with  the  design,  construction  and  operation  of 
hydrometallurgical,  wet  chemical  and  allied  industrial  plants 
and  the  conduct  of  technical  investigations.     John  V.  N.  Dorr 

-I'he  Gifford-Wood  Co.,  Engr..  Founders  and  Machinists, 
Hudson.  N  Y..  will  open  an  office  in  the  Union  Bank  Bldg.. 
Scranton,  Penn.     Robert  B.  Marshall  will  be  Mgr. 

C.\T.\l,OG  NOTICES 

The  Good  Roads  Machinery  Co.,  Inc.,  Ft.  Wayne,  Ind. 
Booklet.  "Everything  for  the  Road  Maker."  Illustrated,  32 
pp..   7%xl0%    m. 

The  Alexander  Milburn  Co..  1429  West  Baltimore  St., 
Baltimore  Md.  Catalog  No.  23.  Portable  acetylene  lights. 
lUu.strated,    52    pp..    6x9    in.  b"!-"- 

National  Tube  Co..  Pittsburgh.  Penn.     Catalog.     "Kewanee" 
unions  and  specialties.     Illustrated.  72  pp..  5x8  in. 
1 1  o'^^^UL"^-  I'^otindry  Equipment  Co.,  Harvey.  111.     Catalog  No. 
iiiny^'A^-^^v,  ';"P°'^v,,  ^""''"■''^t^'J-    32    pp..    6x9    in.      Catalog 
No.  119.     Air  hoists.     Illustrated,  20  pp.,  6x9  in. 

National  Transit  Pump  and  Machine  Co.,  Oil  City,  Penn. 
lUusU-'ated     '^8     j        ^°9™  ^^^'^®'"  ^°'^  Extinguishing  Oil  Fires. 

The  Austin-Western  Road  Machinery  Co.,  Chicago.  HI 
Pamphlet.  Road  Builder's  Guide  to  Complete  Grading.  Rock 
Crushing  and  Road  Surfacing  Equipment.  Illustrated  80 
pp..    ixli)   in. 

I'neuniatic  Placing  Co.,  Inc..  2  Rector  St..  New  York.     Form 
NO     lb.      Pneumatic   conveying   equipment.      Illustrated.   4    dd 
DX9  in.  ft'-' 

Illu*strated'^"6x9Sn'  ^"''''^'  ^^'""-  Catalog.  Carbic  flarelight. 
■  -^i  •'^■.??^'sey  51  Elm  St..  New  Haven.  Conn.  Circular.  Tilt- 
ing drat  ting  table  with  lifting  swing  blade  attachment.  Illus- 
trated. Circular.  Draftsman's  universal  square  and  protrac- 
tor, combination  angle  and  scale.  Illustrated, 
.t,  4-  S.  (Cameron  Steam  Pump  Works.  11  Broadwav  New 
York.  Bulletin  No.  110  Duplex  pumps.  Illustrated.  36  pp^ 
p"     6"'9  1^"    ^^'"  ^°-  ■'■^*-     Centrifugal  pumps.     Illustrated,  16 

Link-Belt  Co.,  Chicago.  111.  Book  No.  213.  Elevators,  con- 
veyors and  machinery  for  handling,  preparing  and  storing 
gravel,  stone,   sand.  etc.     Illustrated.   SO  pp..   6x9   in.  '•"""B 

r,  n^'*^^|.°,V"^^'"'\V<=  "^oo.^  Co..  Fisher  Building,  Chicago,  HI. 
Bulletin  E-3S  Diintley  universal  electric  hammer  drill.  Illus- 
trated. 4  pp..  6x9  in. 

The  Deming  Co..  Salem.  Ohio.  Catalog  No.  25.  Hand  and 
power  pumps.     Illustrated,   358  pp.,   6x9%   in.  ^naiiu  dna 

„,»^f-  P-  ^^^''^  F°  '  Detroit  Mich.  Catalog.  Paving  equip- 
ment for  the  Baker  armored  concrete  pavement.  Illustrated, 
oO  pp.,   0X9   in. 

Thorp  Fire  Proof  Door  Co.,  1600-20  Central  Ave..  Min- 
neapolis, Minn.  Catalog.  Fire  proof  doors.  Illustrated,  64 
pp.p   072x11  in. 

,,.,  Redwood  Manufacturers  Co.,  San  Francisco.  Calif.  Catalog 
VII.     Remco  redwood  pipe.     Illustrated,  110  pp.,  6x9  in. 

Kingsford  Foundry  and  Machine  Works,  Oswego,  N  T 
Bulletin  No.  17.  Compound  Lancashire  boiler.  Illustrated.  16 
pp..   0X9   in. 

Dobbie  Foundry  and  Machine  Co..  Niagara  Falls.  N.  Y 
Catalog  No.  19.     Buckets.     Illustrated,  32  pp.,  6x9  in. 
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it.iriu  ritvNsi'i'  sYsTK>i.  m:\v  vohk,  n.  v. 

Mtiilluii  KIiiImIi,  IIoiiIc  50 

ItlilM  wfi-.-  loiTlv.Ml  liy  tlu«  I'ul.llr  Hoivlct>  rominlHBlon, 
.Miir.  !i.  for  IhinlrrN  I'nInI  Ave.  Sliillori  flnlHli.  U.mt.-  No  &U, 
from  (A)  OcKnoii  (■oiitrai-lliiK  Co..  :I0  lOiiHt  ■\2i{  .St.,  Nfw  York; 
(H)  .\.  1-.  Oul.loii.-  .v.-  Son.  Inc.,  ,M'  Vim(I.Tl>lll  Av.v.  N.w  York; 
{C)  Simri>  A  TrloHt,  L':i;i  Itroml way,  New  York.  Tllr  IliTn  bide 
\v«'it>  ««   followH: 


.sOOmifl    111.' «  K  .  ;t«(l-in.,HtriiiKlil  

lOn.i  It   till-  »  K  .  :ixa-iii..  1-iii  rmliim 

lOOwi  fl   lilr  w  K  .  ;tx(l-iii..-.'J-iii.  niilmii 

U),lKH)i)i|  (I.  111..,  w  11.,  .Iix41-iii.,  nlriiiKlit 

lOaq.ft.  tilt-  w.ii  .  ■lix4i-iii.,  1-in.  riicliuB 

7S0iu|.(t.  tilr  W.K.,  4ix4i-iii.,  21-iii.  riuliui 

70ii<|.(t.  tilp  w.K  ,  4ix4i-in.,  20-in.  riuliiis 

IM)  lin.ft.  till'  biMMl  w.g.,  l-in.  mdiua 

il.'Imi.ft.  til<>  V.  orH  V.  col.  w.p.,  BtmiKlit 

10  »H  (t   till-,  V.  ors.v.  col.  w.p.,  1-iii.  riicliua 

10hi|  (I   till",  V.  oiH.v.  col.  w.p.,  "JJ-in.  rndiua 

Illsil.ft.  tile,  v.om.v.col.  w.p..L>(>-iii.iailiu!i 

1  .S 10  »n.(t.  niomiic  iiiiil  lilr  Imiulu,  col      

•LSI)  m|  ft .  iminc  lablctH,  niosuic  and  tile  col 

.'i.%  iiiiti.'il  nliKiucs,  \vi\11h 

1  V2  iiiitiHl  oliKiiii'M.  inliinins 

.Ml.-<,|  (I    tiilili's,  .Irnliimlioii,  oto 

4.0(10  s(|  vil   iil:i-.lirim!  (arrlifs),  concrete 

Mi)  »,i  v.l   iil.'.Hiiiini.'  illMt.s) .  hrii-k  or  h.t 

l.;t(IO  .-iM  \ ,(  pl:,si,-nin.-  ill.iis) .  ™ncri-ti> 

10  .s,i  v.l    l.l:ist,-i  int-  lIlalMt.  Tii.-tid  Intll 

3.4(H)  s.i.fl.  i-onu-ul  wi.rk.  Imsi-s 

13,000  81]. ft.  ceniont  work,  ;i-in.  floor  finish 

630  sq.ft.  ct-nu'nt  work  on  conorcto,  h.t 

75  cu.ft.  concn>tc  work,  copines 

lOcu.yd.  concrete  work,  foundntions 

10  cu.ft.  concn'ti'  work,  reinforced  concrete 

10  cu.ft.  concrete  work,  protection 

40  cu.ft.  concrete  work,  street  Inndinp-s 

800  lin.ft.  tr.  concrete  stnirs, etc.,  self-supportinn  stairs 
200  SQ.it.  concrete  stairs,  etc.,  self-supportiiic  landings 
300  Univ.  tr.  concrete  stairs,  etc.,  supportinKJstairs. 

530  sQ.ft.  concrete  stairs,  etc.,  non-slip  treads 

140  lin.ft.  concrete  stairs,  etc.,  wall  .it rings 

150  lin.ft.  concrete  stairs,  etc.,  exposed  finish 

85sq  ft.  concrete  stairs,  etc.,  finish  street  landing 

1,300  cu.ft.  brick  common 

20  ci.  ftholl.nvtile,  lMm 

2,3(>0  cii  ft   hollow  til.',  .S-in 

ISOcu  ft   hollow  tile, -i-in 

20  lin.ft.  hollow  tile,  4ixl3-in.  flue 

10  sq.yd.  metal  lath  without  furring 

1  ticket  booth,  type  "E" 1 

1  news  stand,  type  "A" 

2  doors,  type  "A' 

7  doors,  typo  "D" 

1  door,  type  "E" 

4  doors,  type  "G"  (pair) 

8  sq.ft.  doors,  type  'K" 

1  door,  type  "Q" 

2  doors,  batten , 

1  door,  type  "M" 

100  sq.ft.  windows,  double  hung 

100  sq.ft.  windows,  temporary 

3  hardware,  door  checks 

10  hardware,  door  stops 

2  hardware,  rubber-covered  chains 

2  hardware,  push  plates 

2  hardware,  door  pulls. 

2  hardware,  kick  plates  (pair) 

125  lin.ft.  railings,  type  '  FS,"  including  posts 

70  Un.ft.  railings,  type  "LS,"  including  posts 

120  sq.ft.  railings,  type"BS,"  including  posts 

10 lin.ft.  railings,  pipe. 

15  lin.ft.  gates,  low  sliding 

2  gates,  gate  control  (single) 

2  gates,  floor  boxes  (additional) 

50  lin.ft.  gates,  l}-ii.  galv.  w.i.  pipe  (gate  ropes) 

10  lin.ft.  gates,  1-in.  square  steel  tubing  (gate  ropes)  . . . 
2  per  gate  cast  iron  posts  and  frames 

1  each  vent  posts,  ci 

10  sq.ft.  sign,  frames  (enam.  sq.  low.  rail) 

40  lin.ft.  sign,  reflectors  (approaches) 

100  sq.ft.  sign,  plates  (enameled) 

10  sq.ft.  sign,  frames  direction  signs 

110  lin.ft.  street  railings,  type  "K" 

100  lb.  steel,  shapes,  lintels 

500  lb.  steel,  shapes,  miscellaneous 

4  steel  laddeis,  track  floor,  platform 

500  lb.  iron  castings,  nuscellaneous 

300  lin.ft.  oak  handrails,  new 

100  lin.ft.  oak  handrails,  restoring  old. 

1,000  Un.ft.  platform  edge,  wooden  facia 

700  per  hole  platform  edge,  drilling  holes  in 

Rough  plumbing  work,  station  (lump  sum) 

4  plumbing  fixtures,  w.c.  bowls 4, 

2  plumbing  fixtures,  lavatories  (station) 

1  plumbing  fixture,  lavatory  (signal  tower) 

2  plumbing  fixtures,  urinals 

1  plumbing  fixture,  slop  sinks  (closets) 

1  plumbing  fixture,  floor  drains 

120  Un.ft.  i-in.  supply  pipe 

100  sq.ft.  structural  glass,  |-in.  wall  trim.,  etc 

85  sq.ft.  structural  glass,  |-in.  pipe  chamber  parti- 
tions  ^ 

35  sq.ft.  structural  glass,  |-in.  shelves 

90  sq.ft.  structural  glass,  J-in.  staU  partitions 

10  sq.ft.  structural  glass,  1-in.  slab  (floor) 

30  Un.ft.  structural  glass,  curved  corners  and  angles. . . 

10  c.-i.  work,  posts 

30  Un.ft.  in  toilets,  top  rails 

2  in  toilets,  register-faces  and  frames 

1  in  toilet,  c.-i.  louvres  (vent) 

1,00()  lb.  steel  angles,  plates,  etc.,  supporting 

250  lin.ft.  electric  conduits,  J-in 

100  lin.ft.  electric  conduits,  1-in 

50  Un.ft.  electric  conduits,  Ij-in 

50  lin.ft.  electric  conduits,  2-in 
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4,00 

.90 

.50 

60 

4.05 

4.25 

5  00 

2.55 

2.25 

2  50 

1.70 

1.50 

1.50 

2.65 

3.00 

2  50 

3  60 

3.85 

3  50 

8.00 

8.50 

7  50 

3.40 

5.00 

6,00 

3.60 

6.25 

6  00 

.65 

1.60 

1   70 

1.55 

1.50 

2  30 

9.60 

12.00 

12,00 

19.90 

42.00 

40  00 

7.75 

7.00 

12.00 

.35 

30 

60 

60 

1    50 

1   20 

56.50 

42.00 

45.00 

75.00 

185  00 

170  00 

1.85 

2  25 

3.00 

2.10 

2.75 

2.50 

.40 

.60 

.80 

1.60 

4.25 

4,00 

8.15 

10.00 

10.00 

.05 

.07 

.07 

.05J 

.08  J 

.08 

11  90 

23.00 

15  00 

.06 

.08 

.07 

,70 

.80 

.60 

33 

.40 

.40 

.30 

.50 

.30 

.15 

.30 

35 

890.00  2,150  00  2,000  00 

430  00 

65.00 

50  00 

22.70 

50.00 

40  00 

21.60 

45.00 

35  00 

.S8..50 

100.00 

85  00 

63.75 

80.00 

65  00 

9.75 

18.00 

15  00 

.28 

.35 

.70 

1.62 

1.50 

1.80 

1.90 

1.70 

2  00 

1.62 

1.60 

1.80 

1.62 

1.80 

1  80 

2.70 

2.50 

3  00 

1.62 

1.50 

1   70 

11  90 

15.00 

15  00 

1.25 

1.25 

1   50 

11.90 

8,50 

18  00 

14.60 

12.00 

18  00 

.07 

.08 

.09 

.18 

.25 

.24 

.25 

.27 

.30 

.30 

.35 

.40 

.37 

.40 

.50 

50  lill  ft.  ilectlic  eomluitB,  flexible 

lOnpi  rial  ninihiii  litlinKB  (reiiiforcvd  oover) 

12. •.-i..ullet  boxen ,  ,    . 

I  o.-i  iMill  box,  lKxl2x0in..    

I  I'  -i  null  box,  12x0x4  in.,  hinsod|ooveT 

4  c,-i    llejiter  l>IIXI*tl 

iHleel  panel  board  box,  24^x5x51  J  in 

100 SI  1  (I.  pjtiiiliiig,  2-e(mt,  iron  iiiul  Hleel 

I00m.|,(I.  piiinliiiti,  3-ioat,  iron  and  Htwd 

44,.5,'>OM<i,fl.  iiniiiliiiK,  2-cout,  pliiHtur  and  cnmiint. 


.17 

20 

30 

.75 

2  00 

2  (M) 

HO 

1  40 

1.5(1 

10  20 

12  00 

15  00 

10.  KO 

0  00 

15  00 

11  50 

13.50 

15  (H) 

K  20 

30  00 

20  00 

lOxtended  totalH. 


_02J 

$32,210  137,352  t4 1,250 

IIAItGK    <-AlVAI,    WOIIK.    AMIAIVY,    N.    Y. 

t'ontriu-l    l\o.    ^U-X 

llUlH  were  rt'celvtil  by  W.  W.  WotherHpoon,  Htiile  Supt. 
I'lib.  WkH.,  Albany,  Feb.  1,  for  liarKo  Cunul  Work.  Contract 
No.  2!I-A  from  (A)  KnKlneer'H  KHtlmate;  (li)  Trov  Public 
Works  Co.,  lltlfa;  (C)  Grant  Smith  &  Co.,  Home;  (D)  KaHtover 
ConHtructlon  Co.,  Utlca;  (K)  F.  II.  WcIIh,  C:orfu.  The  Item  bids 
were  as  follows: 

A  H  c;  1) 

Clearing  (liimi)  sum) $.300  00  $.300  00  $300  (X)  $300  00 

344,200  cu. yd.  excavation 30  44  375  28 

40  M  ft.  b.m.  sheeting  and  bracing 55  00  55  (M)  40  00  50  00 

09,300  "I'. v->.  (f.rrriT'K  embankment 20  20  20  18 

3,300  cu. yd.  cinder  hlUng 1.00  1    10  1  (M)  80 

1,090  cu. yd.  Uning 2  25  2  20  2  00  2   15 

31.3  M  ft.  b.m.  sawed  lumber  (Y.  P.  or 

U.V.) 00  00  60  (K)  70  00  55  00 

3,400  lin.ft.  foundation  piles .30  33  40  30 

7(>  M  ft.  b.m.  wooden  sheet  piUng 55,00  57,75  60  00  50  00 

1 ,000  sq.ft.  steel  sheet  piling 1,15  115  1   00  1   20 

515  cu. yd.  second-class  concrete 8.50  9  00  8  00  7.25 

680  cu.yd.  second-class  reinforced  con- 
crete   12.00  13  20  12.00  11.60 

100  cu.ft.  removing  and  replacing  de- 
fective concrete 1  00  1  00  1 ,  25  .80 

10,000  sq.ft.  finishing  concrete  surfaces.  .25  ,30  25  22 

2,370  cu.yd.  laying  wash  wall ,75  100  1   00  .80 

320  sq.yd.  furnishing  and  laying  first- 
class  stone  paving 4  00  4  00  5  00  3  90 

2,190    sq.yd.    laying    first-class    stone 

paving 100  100  100  1.00 

200  cu.yd.  furnishing  and  laying  first- 
class  rip-rap 3 ,  75  3  75  5 ,  00  3  50 

400  cu.yd.  laying  first-class  rip-rap  1.50  1.50  1.80  1,40 
1,3.50  cu.yd.  furnishing  and  laying  third- 
class  rip-rap 3.25  3,25  4.50  3,00 

4,0.50  cu, yd.  laying  third-class  rip-rap. .  .  1,00  1.00  .70  .95 

2,020  lb.  structural  steel .15  .15  .15  .15 

15,800  lb.  metal  reinforcement .03  .044  .04  .03} 

8,100  lb.  iron  casting,  plain ,03  .066  .03  03i 

1,380  lin.ft.  wooden  fence ,25  .275  .05  .25 

16  M  ft.  b.m.  removing  existing  flooring.  1   00  4,68  1.00  80 

Maintaining  highway  traffic  (lump  sum)  2.50  00  2.50  00  100  00  300  00 

Storehouse  (lump  sum) 500,00  .500  00  500  00  550.00 

Cofferdams,  pumping,  bailingjand  drain- 
ing (lump  sum) .2,000  00  2,000,00    2,000,00    2,500  00 

Cleaning  up  site  of  contract,  removing 

plant  and  debris  (lump  sum) 1,500.00  1,500  00    1,500  00    1,000  00 

Extended  totals   , $190,056    $220,950    $186,434     $158,055 

Contract    No.    63-A 

Low  bids  were  received  by  W.  W.  Wotherspoon,  State 
Supt.  Pub.  Wks.,  Feb.  16  for  Barge  Canal  work  under  Con- 
tract 63-A,  for  completing  canal  from  west  line  of  Wayne 
County  to  east  end  of  Contract  No.  23-A  at  Kings  Bend,  as 
follows:  State  Highway  Construction  Co.,  Beacon;  (B)  Lath- 
rop.  Shea  &  Henwood  Co.,  Buffalo;  (C)  Scott  Bros.,  Rome.  The 
item  bids  were  as  follows: 

ABC 

Coffer-dams,     pumping,     bailing 

and   draining    (lump   sum)....    $5,000.00 

549,060    cu.yd.    excavation .37 

38,000  cu.yd.  forming  embank- 
ment,   first    class .25 

99,200  cu.yd.  forming  embank- 
ment,   second    class .15 

960   cu.yd.   lining 1.00 

33,010  cu.yd.  second-class  con- 
crete       5.35 

12.900   cu.yd.    wash   wall 2.50 

490      sq.yd.      third-class      stone 

paving     1.25 

7,300    cu.yd.    four-class    riprap.  .  1.75 

33,600   lb.   cast-iron   culvert   pipe 

and    specials    .03 

2,940   lb.    structural    steel .05 

74,200   lb.    metal    reinforcement.  .05 

3,550   lin.ft.    wooden    fence .30 

18,500  sq.ft.   steel   sheet   piling..  .60 

1   each   sluice  gate,  12   in.   diam.  200.00 

60,400  sq.ft.  tar  felt  waterproof- 
ing      .0.5 

12,500  lb.   lead  seal   plates .15 

1,800  cu.yd.   screened   gravel....  1.00 

3,000    lin.ft.    4-in.    drain    tile .10 

2,800  cu.yd.  excavating  concrete  1.00 

630   pulling   piles 1.50 

For      removing      timber      flume 

(lump    sum)     100.00 

For  removing  bridge  super- 
structure   (lump    sum) 50.00 

6,500  cu.yd.  removing  and  stor- 
ing  riprap    .50 

For       maintaining       navigation 

(lump    sum)     100.00 

Extended   totals    $488,103 


$6,000.00 
.43 

$6,000.00 
.42 

.20 

.23 

.12 
1.50 

.13 
1.40 

5.75 
2.50 

6.00 
2.50 

1.25 
1.75 

1.25 
1.75 

.03 
.06 
.04 
.30 
.65 
200.00 

.03 
.05 
.045 
.30 
.60 
200.00 

.05 

.16 

1.20 

.12 

1.50 

1.50 

.05 

.15 

1.20 

.10 

2.00 

1.50 

120.00 

100.00              I 

60.00 

50.00         ; 

.35 

.40 

1,200.00 

1.000.00 

$532,267 

$537,791 

April  6,  1916 
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Contract    No.    47-A 

qnnV°^„h''^wi^®''1:^  received  by  W.  W.  Wotherspoon,  State 
t^^ci  Nn  dT^i^'f  ^^^-  ^\  ''."■  ^'-^''^^  Canal  work  under  Con- 
nI'w  Yo%  r;'^'t/oi''T?'}I"P'''''"^  '^^^^I  f'"'"  Galena  to  line  of 
Dr^lJinl Vo  f^i'''  ^}-^,  crossing  at  Lyons,  from  (A)  Central 
nork  rrf  ?!?;ffS''^';'A"'L"*''°'  <^>  «'"eat  Lal<es  Dredge  and 
bldsVe?e  ^i^foUoA?   "^"''^   ''■   ^"'•^^■•^''   ''"ff^'"'     '^^^e   ''^"^ 

^,        .  ABC 

1  xliY^nn   .^,',",'"i''    s'^f")-;; $1,000.00  $1,000.00  $1,200.00 

i,»b4,500   cu.yd.    excavation...                     329                349  3'". 

?n2    '^iV^.-    ^'UT'iS    embankment             ilG                   15  'ijj 
103     M.Pt.      B.M.      sheeting     and 

oo /*M"#t    "Wm V;--V         50.00  50.00  50.00 

Vv,   ^-.Ft;     K.M.     sawed     lumber 

12    Wt^  ^RM ^ ••;■••.;■•       50O0  50.00  so.oo 

/     u-     '•     ■^•*''-     sawed     lumber 

18     M  Ft.     B.M.     sawed     lumber 

^  ■i^f^J^ZJ'"]^'' ■ 60.00  60.00  70.00 

1,330    cu.yd.    lining 1  r,Q  ^  r,o  150 

320  lin.ft.  round  timber  in  cribs.  15  15  is 

410  cu.yd.  stone  filling  in  cribs..  1.80  liso  150 
7,240     cu.yd.      second-class     con- 

10,500    sq.ft.     steel    sheet    piling 

98Qnn'    o'"?."'^.  ••,•••:. 138  1.15  1.30 

28,900    sq.ft.     steel    sheet    piling, 

second   quality    3g  on  05 

840  cu.yd.  second-class  riprap!!.'  275  250  250 

19.900  lin.ft.   foundation  piles    .  25  25  05 

5,200    lb.    structural    steel    ..!!! !  06  05  05 

100  lb.   metal   reinforcement 04  "o4  '048 

1,850   lb.   iron   castings,   plain....  04  '04  '04 

?L^1?  '^;.'"**'^^' ,'"  taintor  gate.  .  .084  .08  !o8 

880  lin.  ft.  wooden   fence 25  25  25 

Maintaining        highway        traffic 

(lump    sum)     100.00  100.00  120.00 

Removing     bridge      floor      (lump 

sum)          75  00  75.00  80  00 

Repairs     to     upper      lock     gates 

r.«Sl"'"5    ^""^^     ■• V 2,500.00        2.500.00        3,000.00 

Coffer-dams,     pumping,     bailing, 

etc.    (lump   sum) 3,840.00        3.200.00        3,800.00 

Extended  totals   $726,034       $756,353         $765,288 

Contract    ]Vo.    46-B 

Ty,,^°^r,^^^^J^u''%  I^^^'^-^*^  ^y  W.  W.  Wotherspoon,  .State  Supt. 
Pub^  Wks.,  Feb.  16  for  Barge  Canal  work   under  Contract  No. 

r  A^  '  SCOTT^  RROQ '^'^r''^'"'  ^^'^■■  4  ¥^>'s  P°'nt.  N.  Y.,  from 
(A)  bcurr  BROS.,  Rome  (awarded  contract);  (B)  State 
Highway  Construction  Co.,  Beacon;  (C)  Henry  P.  Burgard, 
Buffalo.     The  item  bids  were  as  follows: 

ABC 

fi^^Yn"^    ^'i""P   ^"'"^•- ^50.00  $100.00  $100.00 

84,500    cu.yd.    excavation 45 V,  52  40 

136.7   M.Ft.   B.M.   sheeting   and 

r;i'^/nY'"^     •••••i----. 50.00  45.00  40.00 

54,600  cu.yd.  forming  em- 
bankment       12  09  15 

400    cu.yd.    lining 125  125  i^t; 

25.6  M.Ft.    B.M.    sawed    lumber  ' 

,    <Y.P.   or  D.F.) 65.00  60.00  65  00 

15.7  M.Ft.  B.M.  white  oak 
sawed  lumber  in  miter  sills, 
lock  gates  and  movable  dam 

iR^wl^t    'Rif •^•T-V         ^50.00  130.00  150.00 

18    M.Ft.    B.M.    sawed    lumber 

■?s?n"^f,1'H^    ■; ;  80.00  85.00  100.00 

i,b&0    cu.yd.     stone     or    gravel 

filling    175  125  2  00 

119,800   lin.ft.    foundation    piles  .22  29  20 

20  each   mooring  piles 7. 00  7  00  7  00 

119.4  M.Ft.  B.M.  wooden  sheet 

1    P'''"S    ;;•■•.••. /•■,••/■•■  50.00  45.00  50.00 

13,900  sq.ft.  driving  steel  sheet 

piling    .10  10  10 

1,000    lin.ft.    cutting    of¥    steel 

1^*16^*    P'lj"g    ••-•••■ 2.00  2.25  2.50 

18,780  cu.yd.  second-class  con- 

,    Crete  6.50  6.50  7.50 

13   cu.yd.  first-class  reinforced 

concrete  12.50  12.50  12.50 

l.i    cu.yd.    first-class    masonry 

bridge   coping      20.00  20.00  20.00 

-JSO    cu.yd.    four-class    riprap..  2.00  2  40  2  00 

361,500  lb.   structural   steel....  .054  .054  041/2 

16,200   lb.   metal   reinforcement  .04  045  04 

12,800    lb.    cast-steel    snubbing 

posts    06  .06  06 

1,600  lin.ft.    wooden    fence .24  .20  20 

6,000  lb.    wrought-iron    chains  .084  !08  07 

14,500   sq.ft.    finishing   concrete 

surfaces    .05  .03  05 

90,000  lb.  hauling  and  erecting 

metal   in   buffer  beams .01 14  .015  0H4 

25,000  lb.  hauling  and  erecting 

metal    in    lock    valves .Oli/i  015  OW, 

188,000   lb.   hauling   and   erect-  ' 

c  i^n^iir^l'^'   J"    '*"''^,^^*''^;----  Olii  .015  .01% 

b.bOO   lb.   hauling  and   erecting 

iron   castings,    machinery...  .01%  0.15  01% 

43,000  lb.  hauling  and  erecting 

metal     in     truss     span     over 

R}?^^^^^^v,■■■,■■ ;, ;••••  -"^y*  01%  .01% 

6,178   lb.    hauling   and   erecting 

miscellaneous    metal    .01%  01 '^  01  i,i 

25,000    lb.    machinery .18  !l8  15 

Coffer-dams,   pumping,  bailing 

and   draining    (lump   sum) ..  24,000.00       18,000.00  20  000  00 
Maintaining     highway     traffic 

(lumpsum)    150.00  250.00  250.00 

Extended    totals    $277,348        $280,620        $283,776 


Contract   No.   122 

Puh°wul'^%'^r%  a''f^'\^'^  ^y  Yf  ^-  Wotherspoon,  State  Supt. 
i?9  f?^  ■.  V*-  }'^  ^'"'  '^'^'■Be  Canal  work  under  Contract  .Vo. 
wn,,  V  ?*''''"ct"re  superstructure  and  approaches  of  high- 
THOMA'l^%n"'t^lJ'^?^^'^K^'''V  "«="'■  ^'"le  Falls,  from  fx) 
L  Coh^n  R^2^i'>^V^.'^'!ir'''"S?  (awarded  contract)  •  (B)  Frank 
RorhiVip'r  '?H^i"\  *^^  .?^?'^  ^""^  '^"^'^  Dredging  Corporation, 
Kochester.      The   item   bids   were  as   follows: 

ABC 

14  000    cu.yd     excavation $0.45  $0.25  JO  50 

495    cu.yd.     lin  ng 140  Ttn  i?n 

1,700     cu.yd.     second-class     don:  '^^  ^'^^ 

Cr6te        g   yt^  o   nft  fj   rn 

35  cu.yd    fourth-class   riprap!!!  2!ob  2!oo  300 

110    -sq.yd.    cobblestone    gutter..  .65  100  125 

105     MfV^^rm'^'X^'^    *'-"'"''^'"-.i  55.00  63.00  55!oO 

lu.t)     JM.lit.     B.M.     sheeting     and 

37fi''^M"Ft      RM •, u---  ^0.00  30.00  45.00 

6t.b    HA.bt.    B.M.     wooden     sheet 

4  </?n?,^  f;' >••■•■,  •;•■•■•■:, 60.00  40.00  60.00 

r??H   !  "■".    foundation    piles....  ,30  20  30 

1,410   lin.ft.   wooden    fence 25  25  25 

546,000   lb.    structural    steel !o485  !o49  0544 

6^qil   signal   lamps 15.00  15,00  1500 

Coffer-dams,     pumping,     bailing 

Re^'mnvil''^'"'"^   .*-'"'"Pv,^V,"?,>---  ''.000.00  5,800.00  5,000.00 

Removing      existing      buildings 

(lump    sum)     50.00  10  00  100  00 

Removing    existing    superstruc-  louou 

Mli"n7ai^'i"n'S^fv7yation-Uump      '''''  ''''  ''''' 

Ma7n'?iining-- highway  •••traffic  '''  '''"  ''''' 

(lump    sum)     100  200.00  100.00 

Extended    totals     $56,615         $58,998         $61,335 

CATSKILL    AQIIEDIJCT,    NEW    YORK,    N.    Y. 
Contract    189 

24  f;,Tli'n,w'^,t';fv,''''K*''\''''  ^y  ^^^  Board  of  Water  Supply,  Feb. 
tunnel  of  th^f.  cit^uViV^'^  "^sonry  a  portion  of  the  Eastview 
tunnel  of  the  CatskiU  Aqueduct  in  the  town  of  Mt.  Pleasant, 
Ave  •'New  y/, A?  /t\.}^-  «UIDONE  &  SON.  INC.,  52  Vanderbllt 
Co  'inc  Ti^^'^Rfn^'''^;?,*'*^  contract);  (B)  Santor  Construction 
N  Y  The  Uerr,  h^f=  ^ ""^  York;  (C)  John  J.  Hart,  Peekskill, 
i-v.    I.      ine   Item    bids   were   as   follows: 

ABC 

2  000  '^L'^f^^X/'""'"   ''"'"^ $8,500.00      $5,317.00      $2,200  00 

^,uuu    lin.ft.    of    groove,    cutting  *...».>/v.u>/ 

grooves    in    side    wall    for    in- 

.  J^^^^P^^'^l?    water    30  sr,  nr. 

40,000      sq.ft.       furnishing      and  '  '  ^^ 

placing     sheet-metal      water- 

10,000    sq.ft.'  furnishing  ■  unused  '^^  "^  -"^ 

„^^A*^*^'"'"ctal    water-stop    09  fl?5  n? 

86,000    sq.ft.    bituminous    waterl  "^ 

proofing ig  ,r  ^., 

50     cu.yd.     excavating     concrete 

7,o;joTbYWtfand^cement!!!!!!         'Igg  ^^3'  'l'?^ 

l,"7'^0^Vn^ft:=°or[SL'ne"^^b^A"cI.^ma:         ''''  '''  ^'^^^ 

2,o'o°o"'"^in.'f't!  ■  -driliing-  •hol^es  -in  ''''  """  '''' 

rock    or    masonry sn  jq  or 

2,500      lin.ft.      steel      pipes      fof  '  " 

grouting,   etc eo  2%  on 

800     connections,     making     con^ 

nections   for   grouting i.oo  1.45  100 

600    cu.yd.    mixing    and    placing 

grout     12  00  1;  91;  con 

400  tons  sand  for  grout.  ..!!!!!  25O  140  tVn 

15,000     lb.      2y2-in.     galvanized!  '*"  ^"^^ 

steel    vent-pipe     10  10  10 

Cleaning  up   (lump  sum) 50o!o0  10o!oO        l,00o!oo 

Extended   totals    $126,660       $127,716  $134,855 

DORCHESTER  TUNNEL,  BOSTON,  M.4SS. 
Section    F 

l'°7  f^v^^.fi'<.t,r^f=t!!^g  ^Y-  the  Boston  Transit  Commission 


65.000  cu.yd.  earth  excavation,  open  cut  method 

500  cu.yd.  old  masonry  removed 

16,000  cu.yd,  concrete !!!!!!!! 

50  cu.yd.  cinder  concrete !!!!!!!!!! 

400  cu.yd.  mortar !!!!!!! 

200  cu.yd.  concrete  with  small  stone. ..!!!!!!!!!!!!! 

2,800  sq.yd.  granolithic !.!!!!! 

1,700  lin.ft,  casing  steel  columns ! ! ! ! 

200  cu  yd.  brick  masonry !!!!!!!!!!! 

670  lin.ft,  8-in,  vitrified  pipe  for  invert  drain 

2,500  lin.ft.  fi-  to  1.5-in,  vitrified  pipe  for  sewers ! 

300  lin, ft,  18-to27-in,  vitrified  pipe  for  sowers. .. 

2,000  lin.ft.  3- and  4-in,  vitrified  and  c.i.  pipe 

500  ton  sotting  steel  6  lb.  or  less  per  ft ! 

700  ton  setting  steel  moie  than  6  lb.  per  ft 

4,000  sq.yd.  Portland  cement  plaster 

50  cu.yd.  neat  cement  grout !  '  " 

100  cu.yd.  grout  mixed,  1  ;  ij !!!!!!!!!!!! 

200  cu.yd.  grout  mixed.  1  :  4 !  !    !  !    ! 

50,000     sq.yd.     prepared     textile     and     asphalt! ! 

5,000  .sq  yd.  rcgrading  streets 

Supporting  and  protecting  buildings,  risks,  etc.  (lump 
sum) 


.V 

B 

C 

$2  70 

$3  00 

$3,00 

2.75 

5  00 

5  00 

7  95 

8  80 

10  ,50 

5.00 

5  00 

8.00 

8.40 

11.00 

12  00 

8,25 

16,00 

12  00 

1  50 

1  00 

1  50 

1  00 

1  25 

2  50 

18  GO 

10.00 

18.00 

.35 

,40 

.50 

.43 

60 

.50 

1.00 

1,00 

1.00 

.20 

.20 

.25 

7,00 

8  00 

8.00 

12.00 

13  00 

12.00 

25 

.40 

40 

15  00 

14  00 

17  00 

12  00 

9  00 

12  00 

9  00 

7  00 

6  00 

.75 


,60 


1,00 


Extended  totals. 


5,000  00  5.000  00  4,000  00 
?363,744  $401,443  $433,785 
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Contracts  to  Be  Let 
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Illils   r.HolviMl    until    Api-     IS.    lUIfi. 

Roiul  and  Bridge  Work 

UMitdW,    I'Ma. 

SraU-il  pioi)<).-<:il.s.  oil  liliiiik  I'linuM  fur- 
ultiluMl  !>>•  tho  Hoard  ami  a<lili-o8scil  to  the 
Ui>aiil  of  (.'ounly  roniiulMHloiuTH  of  I'olk 
County,  I'Mdilila,  at  Itaitow.  I'Mii.,  will  1)0 
retvlvod  tintU  10  o'oUu-k  A.M..  April  ISth, 
1!»16.  for  ftirnlNliln^r  all  inalorlal,  e<iulp- 
niont  anil   labor  for   the   followlnK   work: 

Approximately  l,til2.000  square  yards 
of  Hoad  ravliiK  In  I'olk  County.  Kla. 
(Vltrined  Hrlok,  Asphalt,  Asplmltlc  Con- 
crete, Asphalt  Hloi'k,  and  Cement  Con- 
crete Tavements  will  be  eon.sldered), 
complete  with  necessary  curb  and  pipe 
drainage,  divided   Into  tlve   (T.)    Divisions. 

Also  approximately  twenty  (:!0  Con- 
crete-Steel HrldKes  and  Ninety  (90)  re- 
Inforced-concrete  Culverts  as  an  addi- 
tional division,  all  as  adopted  by  said 
Board. 

The  bidder  may  make  proposal  on  one 
or  all  Divisions,  or  he  may  bid  on  one  or 
all   classes   of   pavements   specified. 

Each  bid  on  each  Division  is  to  be  ac- 
companied by  a  certffled  check,  made 
payable  to  the  Chairman  of  the  Board, 
for  at  least  Two  Thousand  Dollars;  how- 
ever, if  any  Contractor  should  bid  on 
Three  or  more  sections,  a  certified  check 
for  Five  Thousand  Dollars  only  will  be 
required. 

The  right  Is  reserved  to  reject  any  or 
all  bids. 

Plans  and  Specifications  can  be  seen 
at  the  office  of  the  County  Clerk  or  the 
Engineers  at  Bartow,  Fla.,  and  specifica- 
tions can  be  obtained  by  writing  the 
County  Clerk  or  the  Engineers  and  the 
payment  of  One  Dollar  to  cover  the  ac- 
tual cost  of  printing,  said  one  dollar  will 
be  returned  when  the  specifications  are 
returned  in  good  order  with  a  bona  fide 
bid   on   the  work. 

J.  C.  SWINDEL,  Chairman. 
J.  A.  JOHNSON,  Clerk. 
H.   S.  JAUDON   ENGINEERING   CO., 
Savannah,  Ga. ;  Bartow,  Fla. 


Bids  received  until  Apr.  14.  1916. 

Engines,  Pumps,  etc. 

Blackstone,   Va. 

Sealed    bids    will    be    received    until    3 
P.M..  April  14th,  for  the  following  equip- 
ment   and    the    installation    of    same    at 
Blackstone,   Va.: 
1 — 60-Hp.  Crude  oil  engine 
1 — l,T-HP.  Crude  oil  engine 
2 — centrifugal  pumps,  500  g.p.m.,  2  stage 
1 — air  compressor,   30   c.f.m. 
1 — overshot  or  Pelton  Wheel,   2-HP. 
1 — deep   well    pump 
1 — 60,000-gallon    100-ft.    steel    tank 
9,000    ft.    4-inch    C.-I.   pipe 
Valves,   fire   hydrants,   etc. 

A  certified  check  for  $500  must  accom- 
pany all  bids. 

The  right  is  reserved  to  reject  any  or 
all  bids. 

Plans  and  specification  can  be  obtained 
from   the   engineers  upon   deposit   of   $10, 
which  will  be  returned  to  all  bidders. 
R.  B.   STONE,  Clerk  of  Council, 

Blackstone,  Va. 
SAVILLE  &  CLAIBORNE,  INC., 

Consulting  Engineers,  Richmond,  Va. 


HldH   rcrclved   unlll   Apr.    11,    I'.'ir,. 

Hope-Bridgeville  Road 

Hclvlilere,  N.   J. 

.Sealed  bIdH  or  proposals  will  be  re- 
ceived by  a  CommltKie  of  the  Board  of 
Chosen  Krcc'iKdders  of  Warren  County, 
New  .Jersey,  for  the  construction  of  4.121 
miles  of  Bituminous  macadam  road, 
known  as  the  Hoi)e-BrldKivlllo  Road, 
Section  No.  1,  at  the  Court  House  In  Hel- 
vldere,  N.  J.,  on  Tuesday,  Apill  11,  r.ilfi, 
at  2:00   P.M. 

Bids  must  bo  accompanied  by  cash  or 
a  certified  check  In  the  amount  of  $1,000 
made  payable  to  H.  O.  Carhart,  County 
Collector. 

Plans  and  specifications  are  on  file  and 
blank  forms  of  proposals  may  be  ob- 
tained at  the  American  Hotel,  Hope,  N. 
J.,  with  the  State  Commissioner  of  Pub- 
lic Roads  at  Trenton,  N.  J.,  and  at  the 
oftlce  of  F.  W.  Salmon,  County  Engineer, 
Netcong,  N.  J. 

Sanii)les  of  approved  materials  are  on 
file  with  the  State  Road  Department  and 
with  the  County  Engineer  and  will  be 
shown  and  explained  to  prospective  bid- 
ders on  request. 

Plans  and  specifications  will  be  fur- 
nished by  the  County  Engineer  upon  the 
payment  of  $5.00,  which  will  not  be  re- 
funded. 

The  right  is  reserved  to  reject  any  or 
all  bids. 

By  order  of  the  Board  of  Chosen 
Freeholders. 

MORRIS  L.  FAUST,  Clerk. 


Bids  received  until  Apr.  11,  1916. 

Washington-Buttzville  Road 

Belvidere,   N.   J. 

Sealed  bids  or  proposals  will  be  re- 
ceived by  a  Committee  of  the  Board  of 
Chosen  Freeholders  of  Warren  County, 
New  Jersey,  for  the  construction  of  4.107 
miles  of  Bituminous  Macadam  road, 
known  as  the  Washington-Buttzville 
Road,  Section  No.  1,  at  the  Court  House 
in  Belvidere,  N.  J.,  on  Tuesday,  April  11, 
1916,  at  11:30  A.M. 

Bids  must  be  accompanied  by  cash  or 
a  certified  check  in  the  amount  of  $1,000 
made  payable  to  H.  O.  Carhart,  County 
Collector. 

Plans  and  specifications  are  on  file  and 
blank  forms  of  proposals  may  be  ob- 
tained at  the  St.  Cloud  Hotel,  Washing- 
ton, N.  J.,  with  the  State  Commissioner  of 
Public  Roads  at  Trenton,  N.  J.,  and  at 
the  office  of  F.  W.  Salmon,  County  En- 
gineer.  Netcong,  N.  J. 

Samples  of  approved  materials  are  on 
file  with  the  State  Road  Department  and 
with  the  County  Engineer  and  will  be 
shown  and  explained  to  prospective  bid- 
ders  on   request. 

Plans  and  specifications  will  be  fur- 
nished by  the  County  Engineer  upon  the 
payment  of  $5.00,  which  will  not  be  re- 
funded. 

The  right  is  reserved  to  reject  any  or 
all  bids. 

By    order    of    the    Board    of    Chosen 
Freeholders. 

MORRIS  L.  FAUST,   Clerk. 


UidH  received   until  Apr.   2«,  1910. 

Intercepting  Sewer 

Hlnghamton,    N.    Y 

Sealed  proposals  for  the  construction 
of  .Section  One  of  the  Malti  lrit<rcni)tlng 
Sewer  will  be  received  by  the-  Moaril  of 
Contract  and  Supply  at  Its  olllceM  In  the 
Municipal  Hulldlng,  (.'oilier  Street,  IIIiik- 
haniton,  N.  Y.,  until  2:30  P.M.  on  Wednes- 
day,  April   2«,   191C. 

'rh(r  work  Involves  the  furnishing  and 
I)laclng  of  approximately  400  Iln.ft.  of  0- 
Inch  V.T.  pipe  sewer,  400  lln.fl.  of  12- 
Inch  V.T.  Iiipe  sewer,  1,200  Iln.ft.  of  1  fl- 
inch V.T.  pipe  sewer,  1,300  Iln.ft.  of  18- 
Inch  V.T.  pipe  sewer,  4,000  Iln.ft.  of  24- 
Inch  V.T.  pipe  sewer,  1,.100  Iln.ft.  of  36- 
Inch  monolithic  concrete  or  relnforced- 
concrete  pipe  sewer,  1,100  Iln.ft.  of  42- 
Inch  monolithic  concrete  or  relnforced- 
concrete  pipe  sewer,  5,000  Iln.ft.  of  48- 
inch  monolithic  concrete  or  reinforced- 
concrete  pipe  sewer,  four  Ulver  Cross- 
ings and   various  other  appurtenances. 

Plans  and  specifications  may  be  con- 
sulted and  proposal  blanks  may  be  se- 
cured from  the  City  Engineer,  Municipal 
Building,  Binghamton,  N.  Y.  A  charge  of 
ten  ($10)  dollars  will  be  made  for  each 
set  of  plans  and  specifications  taken 
from  the  office.  This  money  will  not  be 
refunded.  Checks  should  be  made  pay- 
able to  the  Comptroller  of  the  City  of 
Binghamton. 

A  certified  check  for  $7,500  shall  ac- 
company all  bids. 

Bidders  are  required  to  visit  the  site 
of  the  work  before  submitting  bids. 
Proposal  forms  contain,  under  oath,  a 
statement  that  this  provision  has  been 
complied  with  and  any  proposal  not  con- 
taining such  a  statement  will  be  rejected 
as  informal.  W.  EARL,  WELLER, 

City   Engineer. 


Bids  received  until  Apr.  17,  1916. 

Water  Main  Extension 

Cobleskill,   N.   Y. 

Bids  will  be  received  by  the  under- 
signed until  1:00  o'clock  P.M.  Monday, 
April  17th,  1916,  at  Cobleskill,  N.  Y..  for 
an  extension  of  the  present  eight  inch 
water  main  in  North  Grand  St.,  in  said 
village. 

The  extension  will  be  about  2270  feet 
long  and  will  include  some  rock  excava- 
tion, 9  hydrants,  3  gates  and  incidental 
special   castings. 

Plans  and  specifications  may  be  seen, 
or  had  on  payment  of  $5.00  which  will  be 
refunded  if  these  are  returned,  at  the 
office  of  the  undersigned  or  Herschel 
Roberts,  Engineer,  112  State  St.,  Albany, 
N.  Y. 

Each  bid  shall  be  for  a  lump  sum  for 
the  entire  work  and  be  accompanied  by 
a  certified  check  on  some  reliable  bank 
for  10  per  cent,  of  the  amount  of  the  bid, 
payable  to  the  undersigned,  as  a  guar- 
anty for  the  execution  of  the  Contract. 

The  right  is  reserved  to  reject  any  or 
all  bids. 

JAMES   L.   FULLER,   Chairman. 
Board    of   Water   Commissioners, 
Cobleskill,  N.   T. 


April  ];},  191(; 
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HAII.WAIS — STKAM   AIVD   lOMOCTKK' 
l*ro|i<iNC<l    W'urk 

New  York.— I'rcss  reports  state  New  York  Central  R.U. 
plans  to  resume  work  on  new  line  aroun<l  Albany,  which  will 
include  bridge  across  Hudson  Itiver.  lOslimated  cost,  $10,000,- 
000.      G.   W.    Kittrcdse,   New    Yoik,   N.    Y.,   Oh.    lOngr. 

New  York — United  Traction  Co.,  Albany,  contemplates 
trolley  line  over  Arch  St.,  Green  Island  (Troy  post  office),  to 
connect  with  tiacks  on  Cohoes  Rd.  James  F.  Hamilton,  Al- 
bany,  Gen.   Mgr. 

New  Jer.sey — Supreme  Court,  Trenton,  directed  Mercer 
County  Traction  Co.  to  construct  line  from  Yardville  to  North 
Crosswicks,    N.   J.      William    H.    Hitchcock,    Trenton,   Gen.    Mgr. 

Florida — K.  T.  Roux  &  Son,  I'lant  City,  inteicsted  in  projict 
to  construct  railway  to  develop  timber  land  near  Bartow, 
about   20   or    30    mi.    long. 

TenneHNee — .Tackson  Railway  and  Light  Co..  Jackson,  will 
lay  heaviei'  rails  and  pave  between  tracks  with  vitrified  brick. 
S.    S.    Bush,    Louisville,    Ky.,   I'res. 

TenneNNee — Nashville  &  Eastern  Electric  Ry.,  Smithville, 
Iilans  to  construct  railway  between  Smithville  and  Lebanon, 
Tenn.,  to  connect  with  Nashville,  Chattanooga  &  St.  Louis 
Ry.      C.   T.   Edwards,   Alexandria,    interested. 

Kentucky — Ashland-Greenup  Railway  Co.,  Ashland,  recent- 
ly incorporated,  plans  to  construct  street-car  line  between 
Ashland  and  Greenup.  W.  L.  Bybee,  B.  K.  Tate  and  others, 
interested. 

Kentucky — 'W.  W.  Lindsey,  Detroit,  Mich.,  and  J.  W.  Gud- 
tiell.  Shelbyville,  Ky..  interested  in  project  to  construct  rail- 
way   between    Shelbyville   and    Frankfort,    Ky. 

Ohio — Akron  Suburban  R.R..  Akron,  recently  incorporated 
jilans  to  construct  railway  from  Akron  to  Medina.  J.  W. 
Frank,    Fairlong,    interested. 

Ohio — Baltimore  &  Ohio  Railroad  Co.  contemplates  6-nii. 
branch  to  Willow,  suburb  of  Cleveland.  F.  1^.  Stuart,  Balti- 
more,   Md.,    Ch.    Engr. 

Ohio — Press  reports  state  Erie  R.R.  contemplates  expendi- 
ture of  $100,000  for  improving  its  yards  and  trackage  in 
Akron.      R.  S.  Parsons.  New   York,  N.  Y.,  Ch.   Engr. 

Ohio — State  Public  Utilities  Commission  granted  permis- 
sion to  Hillsboro.  Cynthia  &  Chillicotlie  Traction  Co.,  Chilli- 
cothe,  to  issue  $,')00,000  stock  and  $1,300,000  bonds  for  traction 
line  between  Chillicothe  and  Hillsboro.  K.  C.  Wilson,  Indian- 
apolis,   Ind.,    interested.      Noted   Nov.   4. 

Ohio — Press  reports  state  business  men  of  St.  Marys,  Ohio, 
interested  in  project  to  extend  St.  Marys  branch  of  Toledo  & 
Ohio  Central  Ry.,  which  runs  through  Bellefontaine  from 
St.  Marys,  Ohio,  to  Ft.  Wayne,  Ind.  J.  A.  Stocker,  Columbus, 
Ch.  Engr. 

Indiana — Columbus,  Greensburg  &  Richmond  Traction  Co., 
Columbus,  revived  project  to  construct  railway  from  Columbus 
to  Richmond,  Ind..  via  GnensViurg  and  Connersville.  Esti- 
mated cost,  $3,000,000.  John  A.  Shafer,  1946  I'ark  Ave.  Indian- 
apolis,  Ch.   Engr. 

ItllchiKan — Frank  P.  Cupp,  Stevensville,  Mich.,  and  asso- 
ciates, interested  in  project  to  construct  interurban  railway 
between    Michigan    City    and    St.    Joseph,    Mich. 

MichiKan — Highland  Park  &  Royal  Oak  Railroad  Co., 
recently  incorporated,  plans  to  construct  4-track  railway  run- 
ning next  to  Oakland  Ave.  from  east  entrance  of  plant  of 
Ford  Motor  Co.,  Detroit,  to  heart  of  Royal  Oak.  Mich.  Bur- 
nette  F.  Stephenson.  Robert  E.  Barber,  John  L.  Austin  and 
others,  Detroit  and  Highland  Park,  interested. 

lilinolM — Illinois  Terminal  R.R.  plans  to  extend  its  line 
from  Edwardsville  to  Collinsville,  III.  H.  H.  Rodgers,  Alton, 
Engr.  M.   W. 

IllinoiH — Press  reports  state  business  men  of  Nauvoo,  111., 
considering  plans  for  interurban  railway  between  Nauvoo,  111., 
and  Ft.  Madison,  Iowa.  Petsch  &  Payne,  Minneapolis,  Minn., 
and  Ft.  Madison,  Iowa,  interested. 

WiNConNin — State  Railroad  Commission  signed  certificate 
authorizing  refinancing  of  Southern  Wisconsin  Railway  Co., 
Madison,  for  purpose  of  making  extensions  and  improving 
street-car  service  in  Madison.  According  to  certificate  com- 
pany is  given  right  to  raise  $1,500,000  by  mortgage.  F.  W. 
Montgomery,   Madison,   Pres. 

Iowa — Great  Northern  Ry.  contemplates  expenditure  of 
$1,000,000  for  improving  its  line  between  Sioux  City,  Iowa, 
and  WiUmar,  Minn.  A.  H.  Hogeland,  St.  Paul,  Minn.,  Ch. 
Engr. 

Iowa — According  to  press  reports  Rock  Island  Southern 
Ry.  plans  to  extend  its  Knoxville-Washington  branch  west 
from  Knoxville  to  Melcher.  Iowa,  to  connect  with  Des  Moines- 
Kansas  City  line.  W.  W.  McCullough,  Monmouth,  111.,  Gen. 
Mgr. 

MinneNotu — Chicago,  Great  Western  R.R..  Chicago,  111., 
contemplates  expenditure  of  $200,000  for  improving  its  lines 
during  vear.  Part  of  proceeds  will  be  used  for  new  trackage 
in  St.   Paul,  Minn.     C.  (',.   Delo,  Chicago,  111..  Ch.   Engr. 

Montana — Great  Northern  Ry.  contemplates  e.\penditui'e  of 
$27,000  for  improvements  in  Essex  during  vear.  A.  H.  Hoge- 
land.   St.    Paul.    Minn.,   Ch.   Engr. 


»<.„*,'/'," */•"" — fJ'eat  Northern  Ry.  contemplates  expenditure  of 
T,®"','"Lf"''  ImiTovements  in  Whiteflsh.  A.  H.  HoKeland.  St. 
I'aul,  Minn.,   Ch.   Engr. 

Montana — D.  E.  Thompson,  Lincoln,  Neb.,  interested  in 
project  to  construct  electric  r.iilway  connecting  Red  Lodge, 
«-'vS.  Ann*^''     ''"''  Columbus,  Mont.,  about  40  mi.     Estimated  cost, 

■py  00,000. 

..  '*"'!'"'"'■' — Southwest  Missouri  Railroad  Co.,  Webb  City 
w  "iJP,.".^  to  reconstruct  3-mi.  track  in  Joplin.  A.  H.  Rogers! 
Webb  City,  Pres.   and  Treas. 

Arl*anMa(.— Ft.  Smith  Light  and  Traction  Co.,  Ft.  Smith, 
Snn^  ^  improve  its  trackage  facilities.  Estimated  cost.  $50,- 
000.      H.    C.    Hoagland,    Ft.    Smith,    Gen.    Mgr. 

TexaN— Atchi.son  Topeka  &  Santa  Fe  Ry.  having  surveys 
made  for  line  from  Lanie.sa  to  Plain.s,  Tex.,  about  60  ml.  F.  M 
Bisbee,  Amarillo,  Ch.  I':ngr.  Western  IJnes. 

Te,itaH— Gulf,  Colorado  &  Santa  Pe  Ry.,  Galveston,  contem- 
plates expenditure  of  $121,000  for  improving  its  system.  F 
Merritt,   Galveston,   Ch.    Engr.  joi-ci.i.      r. 

TexaN — Weatherford  Chamber  of  Commerce.  Weatherford. 
con.s.deiiiig  proposition  of  W.  D.  Stratton,  one  of  promoters 
of  old  Chicago,  Weatherford  &  Gulf  Railway  Co.,  to  construct 
railway    between     Weatherford    and     Bridgeport.    Tex.,    about 

Oklahoma— W.  P.  Byers.  Dombey,  Okla.,  interested  in 
incorporation  of  Oklahoma,  Kansas  &  Northern  Railroad  Co. 
to  construct  railway  between  Beaver.  Okla.,  and  Liberal,  Kan., 
about   40    mi. 

Idah.^-Boise-Bruneau  Railway  Co.,  Boise,  recently  incor- 
«?',t,lf  •  <'0"templates  electric  railway  from  Boise  into 
Br  uneau  County.  D.  Miller.  Kansas  City.  Mo..  I'res.,  and  B  F 
Olde,  Boise,  Treas.  ^    ^  ■ 

,»t,?m'r''V'*^V"'T^'V'"'  Townsend  &  Puget  Sound  R.R.  plans  to 
lebuild  Its  track  from  I'ort  Angeles  to  Fairmount  on  Port 
Discovery  Bay.     Road   is  subsidiary  of  Chicago,   Milwaukee  & 

oi.    r  clUI    -Ky. 

OreKon — Citizens     of  Prineville     voted     $100,000     bonds    for 

railway   from   Prineville  to  main   line   of  Oregon   Trunk   RR 
l5  mi.  west.  '     "' 

Oregon — Plans  being  considered  by  Oregon  Electric  Rail- 
S'^^»  'i  ^°J,  "fw  line  from  Eugene  to  Springfield,  4  mi.  M.  D. 
Scott,   Portland,    Gen    Mgr. 

OreBon — Oregon- Washington  Railroad  and  Navigation  Co.. 
i  ortland,  contemplate.s  expenditure  of  $3,500,000  for  improve- 
ments during  year.      S.   Murray,   Poitland,   Act.  Ch.   Engr. 

Orearon— -Press   reports   state   Portland   &   Oregon   City   R  R 
1  ortland     plans    to    construct   extension    south    and    east    from' 
Bakers   Bridge.      Stephen   Carver,    Portland.   Mgr. 

California — Pacific  Electric  Railway  Co.  plans  to  construct 
extension  from  Claremont  to  Uplands,  Calif.,  li'.  mi  J  Mc- 
Millan, Los  Angeles,  Gen.  Mgr. 

California — Southern  Pacific  Co.  plans  to  construct  branch 
lines  on  Porterville  &  Northeastern  Branch  to  serve  number 
of  mines.     W.  Hood,  San  Francisco.  Ch.  Engr. 

Bids    In    and    ContraetH    Awarded 

Viri^inia — Chesapeake  &  Ohio  Ry.  awarded  contract  for 
branch  line  from  Williamsburg  to  proposed  site  of  new  plant 
of  E.  I.  du  Pont  de  Nemours  &  Co.  to  SIMON  CURTIS,  Leehall 
Va.     F.  I.  Cabell,   Richmond.  Ch.   Engr. 

Indiana — Pennsylvania  Lines  West  of  Pittsburgh  awarded 
contract  for  new  line  from  Ben  Davis  to  Frankfort  41  mi  to 
DUNN  &  MCCARTHY.  40.",  South  Dearborn  St.,  Chicago  "ill 
Estimated  cost,  $4,000,000.  Thomas  Rodd,  Pittsburgh,  I'enn  ' 
Ch.   Engr.      Noted   Feb.    24   and   Mar.   23. 

\Viseonsln — Chicago.    St.    Paul,    Minneapolis    &    Omaha    Ry 
awarded    contract    for   line    from    Norma    to    Jim    Falls     6    mi 
to  WISCONSIN-MINNESOTA  LIGHT  AND   POWER  CO.,   Chip'- 
pewa     Palls.      H.     Rettinghouse.    St.    I'aul.     Minn..     Ch.     Engr. 
Noted   Mar.   2. 

Texas — Corpus  Christi-Ward  Island  Interurban  Rv.,  Corpus 
Christi,  awarded  contract  for  electric  railway  from  Corpus 
(■:hristi  to  Ward  Island  to  A.  R.  PONDER.  J.  H.  Caswell,  San 
Diego,  Calif.,  interested.     Noted  July  29  and  Aug.   19. 

LIGHT,  HEAT  AND  POWER 

I'ropoHed    Work 

MaMs.,  Worce«ter — H.  R.  Kent  <Xr  Co.,  Engr.,  11  Broadway. 
New  York,  N.  Y.,  retained  by  Worcester  Electric  Light  Co.  to 
prepare  plans  for  new  building  at  Webster  St.  Station. 

N.  >  .,  Jamcstonn — Election  will  be  held  Apr.  14  to  vote  on 
proposition   to   build   heating   plant  on   high   school   grounds. 

N.  .1.,  ToniK  River — Ocean  County  Electric  Co.  plans  to  issue 
$370,000  capital  stock  for  constructing  hydro-electric  plant  on 
Toms   River. 

Penn.,  CataMauqua — Bascom  S:  Sieger,  Engr.,  authorized  by 
Borough  Council  to  submit  estimate  of  cost  of  installing  and 
operating  municipal  electric-light  plant  in  Catasauqua. 

S.  C,  Ninety  Sl.\ — Bonds  for  $15,000  voted  bv  citizens  for 
electric-light  plant.     W.  W.  Gaines,  Mayor. 

Ga.,  Metter — (Ofiicial) — Citizens  voted  $8,500  bonds  for 
electiic-light  plant       Noted   Mar.   23. 
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Alii.,  Aalilniid  ArcunlliiK  l>>  |in'HH  ri'P 
trIc-llKliI  pluiil  iiunhuHi'il  l>y  Aliiliiiinu 
hum,  who  will  Hiipiily  clly  wllli  .-liiti  lilly  fniin  ItH  pliiiil  lU 
Lock  12  (III  CooNii  ItlviT.  Ti'uiihiiiIhhIoii  line  will  bi'  oxtniulca 
froiil    TalliiilrKit    to    Axlilaiiil. 

AIn..  lllrmliiKlinin^Cltv  contciniiliitxH  I600.0U0  bond  Ibmuo 
for  .Uilili-llKln    pliiiit.     .1.    Ki'iuliUk.   City    HiiKr. 

MIhm.,  Ilnlilnyii  CltlxoiiH  voted  boiiUH  for  I'luctrlr-llKht 
lilaiil. 

'IViin.,  l.nMrriicrluirn— City  nliuiH  to  linprovo  inunlclpnl 
olciti  li-llKhtliiK    MyHtKiii.      I':.    I'.    rJlxon.    Hupt. 

Ky.,  Ilrrry-  City  i-ontcnipliit""  liiMtiilliitlon  of  clcclrlc- 
llK><t>liK  MyHtfin. 

Ohio.  Cnntoii — Canton  Klcftrlc  Co.  plaiiH  to  e-onntruct  2  now 
UuililliiKN  foi'  ""f  111  fonin'clliiti  with  powiT  uiul  UlHtrlhutlon 
pUiiilN.      \V.  C.   .\iiiliTMoii.  Supl. 

IiKl..  \iippnnrr  IMaiiM  IxIiik:  i-oiim1(1<to(I  by  IClcctrIc  I.lKht 
and  WiitiT  CommlMdIoiK'iM  for  r.'coii.struotlnn  dlBtrlbullon 
lllifM.       M      D     Kl/.iT.    Mkt.    Muht    and    Watt-r    Plant. 

Inil..  Shrlliyvlllr — K.  A.  Swain.  Chn.  of  Com.  unpolnt«d  by 
ManiifaituriMM'  AnHOclatlon  to  InvistlKutt"  practicability  oi 
InstalllnK  municipal  llKht  and  power  plant.  i> .  J.  McMrtdc. 
City    Knur. 

111.,  II«'meiit— rubllc  I'tllltlos  Comnil.s.ilon  rpcclvcd  iipiill- 
cntli.n  from  Hmicnt  Kl.-ctrk-  l.luhl  and  I'owi-r  Co.  lo  con.slruct 
and  opiMat.<  tran.-milMMlon  lln.-  from  It.'ni.iil  to  Iv.'sdale,  also 
to  construct  electric  dl.strlbutlon  sy-stem  In  Ivesdale.  W.  J. 
Day,  M^r. 

III..  <;nl€'«lnirn— City  plans  to  Improve  municipal  elcctrlc- 
llKht  plant.  KHtlmated  cost.  $25,000.  M.  Porry,  National  Life 
BldK-.  ClilcaRO,  Consult.    Knur. 

II'..  .Snviiiiiin— Plans  beluR  considered  by  Peoples  Gas  and 
Electric  Co..  Savanna,  for  constructing  15  ml.  of  S-phase  nlKh- 
tenslon    transmission    line. 

Win.,  Delevnn — Press  reports  state  United  Heat,  LlKht  and 
Power  Co.,  Delevan.  plans  to  construct  transmission  line 
around  north  and  south  shores  of  Delevan  Lake.  t.  S.  Dates, 
Delevan,    Kn>;r. 

WlM.,  Winter — James  Freeley,  FlfieUl,  and  associates,  in- 
terested   in    project    to    install    electric-llKht    plant    in    Winter. 

I««n,  Aiithon — Citizens  contemplate  electric-liKht  and 
power  system.      Kstimated   cost,   $20,000. 

I»\vn.  Hartley — See  item  under  "Water-Works." 

town,  Mnlvern — Malvern  Lipht  and  I'ower  Co.  plans  18  mi. 
transmission    line.      J.    Deardorf,    Malvern.    Engr. 

lown,  I'erry — Iowa  Railway  and  Light  Co.  plans  to  build 
plant.      Estimated   cost,   100,000. 

Minn..  KerKtiM  Falls — Otter  Tail  Power  Co.  will  build  power 
line  to  Wilmot.     A.  V.  Taylor.   Engr. 

Kan.,  Knnton — Election  will  be  held  Apr.  24  to  vote  on 
$6,000   bonds  for  electric-light   plant.     Noted   Mar.   9. 

Kan..  Lewis — Citizens  plan  to  grant  franchise  to  A.  L. 
Moe,    Kinsley,    to   furnish    city    with    light   and    power. 

Kan..  Moran — Press  reports  state  city  contemplates  elec- 
tric-lisrht  plant  and  is.  considering  proposition  to  secure 
current  from   Wichita  Gas  and   Electric   Light  plant. 

Kan..  Pratt^(OfTicial) — Citizens  voted  $23,000  bonds  for 
extending  electric-light  system.  Bids  will  be  received  until 
Apr.    20   by   M.   I'.   Jones,   City   Clk.,    for   same.      Noted   Mar.    23. 

Knn..  Sylvia — Citizens  voted  $5,000  bonds  for  distribution 
system  and  transmission  line  to  connect  with  plant  at  Stafford. 

Kau.,  Yates  Center — Citizens  defeated  $20,000  bonds  for 
electric-light  plant.     Noted  under   "Water-Works"  Mar.   30. 

Xeb.,  Florence — Election  will  be  held  Apr.  18  to  vote  on 
$10,000    bonds   for   electric-light    system. 

\'el>..  Palmyra — Citizens  contemplate  Installing  electric- 
light  system. 

\'eb.,  Wlnnebaeo — City  contemplates   electric-light  plant. 

N.  D..  Fore.<it  River — A.  B.  Field,  I.  W.  Poole  and  associates, 
Forest  River,  plan  to  organize  company  to  install  electric- 
light  plant  in  Forest  River.     Estimated  cost.  $10,000. 

N.  D.,  Marmarth — City  plans   electric-light  plant. 

SIo.,  Cran«? — Citizens  contemplate  granting  franchise  to 
Lawrence  Countv  Lighting  and  Cold  Storage  Co.,  Aurora, 
Mo.,  to  furnish  city  with  light  and  power. 

Mo.,  Powerslte — Press  reports  state  Ozark  Power  and 
AVater  Co..  Branson,  contemplates  improving  plant  at  Power- 
site  and  constructing  transmission  line  to  Aurora.  Estimated 
cost,    $275,000.      C.    E.    White.    Springfield.    Gen.    Mgr. 

Mo.,  Springfield — Springfield  Gas  and  Electric  Co.  plans  to 
improve  power  plant.  Estimated  cost,  $10,000.  William  Smith, 
Engr. 

Mo.,  Sweet  Springs — Sweet  Springs  Electric  Lighting  Co., 
Sweet  Springs,  will  construct  electric  transmission  line  to 
Emma  to  furnish  city  with  electricity. 

"Vrk.,  Ft.  Smith — Plans  being  considered  by  Ft.  Smith  Light 
and  Power  Co.  for  improving  its  plant.  Estimated  cost, 
$50,000. 

Tex..  Kenedy— Kenedy  Electric  Light  Co.,  recently  incor- 
porated, plans  electric-light  and  power  plant.  B.  Waddle, 
Kenedy,  Engr. 

N.  M.,  Magdalena — George  Keith  and  Edward  Wayne, 
Scorro,  purchased  electric-light  and  power  plant  of  Magdalena 
Electric  Light  Co.  at  Magdalena  and  plan  to  improve  same. 
Okla.,  Howe — See  item  under  "Water-Works." 
Ariz.,  Win.slow — Winslow  Gas  and  Electric  Co.  will  con- 
struct and  operate  gas  plant  in  Winslow.  Estimated  cost, 
$50,000. 

AVash..  Kelso — North  Coast  Power  Co.  plans  7-mi.  trans- 
mission line  westward  from  Kelso. 


WiiHh.,  Nhfltou  CliarleH  A.  Harmony  purchased  plant  of 
SlielloM  Ele<-trle  Co.  and  will  chanK"  name  to  Shclton  LItcht 
and  Power  Co.  New  owner  iiUo  plnnH  to  Improve  and  extend 
Mllille. 

IlldM   In   and   CunlraelM   .Awarded 

Maas..  IVewlnirjpiirt  (Olllelal)-  Coiitniet  for  iiowor  sta- 
tion at  Meiriiiiac  lllver  for  Newliuryport  Cas  and  Electric  Co 
awarded  to  11.  P.  CPMMlNliS  CON.STUUCTI(JN  CO.,  Ware 
Not.d    IX'c.    2:1    and    War.    23. 

it.  I.,  I'rovldenee — Providence  (las  Co.  iiwiirded  contriict  for 
addllloiiH  to  plant  to  HAHTLKTT  UAyWARlJ  CO..  Haltlmoro, 
Md. 

Conn.,  MeehnnleMvllle — Putnam  Light  and  Power  Co. 
awarded  contra<t  for  addition  tr)  power  plant  to  MAHONEY  & 
COI''Kl';V,  Silvia  Ave.     Noted  Jan.   20. 

1\.  J.,  PaterMon — (Contract  for  gas  plant  for  Public  Service 
Gas  Co.   awarded   to   I'OST  Ai   MeCOItl).   New   York,   N.   Y. 

Penn..  Iliiln- Contract  for  power  bouse  for  Lower  Marlon 
School    l>isHi<l    awariled    to    P.   J.    LAWLIOIl,    Hala. 

I.n..  4;ienni<>rn — Contract  for  Inst.-illiitlon  of  clcctrlc-llKht 
plant  in  Cleiimora  awarded  to  K.  FAHMHACHEU  and  L.  LEVY, 
White  C.istle.      Kstimated  cost,  $12,000. 

Tenn..  Klnicsport — Contract  for  relnforred-concrete  power 
plant  awarded  to  OLlVEU-lllLL  CONSTRUCTION  CO.  Esti- 
mated  cost,    $30,000. 

HHIlHiKS 
Proposed  Work 

N.  Y.,  Heuvelton — (Olllelal)  — Rids  will  be  received  about 
May  1  for  relnforced-coiKret('  bridge  over  Oswegatchle  River. 
Estimated  cost,  $40,000,  which  will  be  borne  by  city  of  Oswe- 
gatchle.    W.  W.   Mayue,  Village  Clk. 

1\.  Y.,  Schenectady— City  retained  John  A.  Rensel  to  prepare 
plans  for  Western  Gateway  Bridge  from  State  St.  to  Scotia. 
Kstimated  cost,  $700,000.  City  plans  to  secure  State  aid  for 
worl<. 

Penn.,  Brecknock — Bids  will  be  received  until  Apr.  25  for 
reinforced-concrete    bridge    over   Allegheny    Cre<'k. 

I'enn,  HarrlsburK — Baltimore  &  Ohio  Railroad  Co.  plans  to 
reconstruct  Bridges  Nos.  8  and  9  across  Wills  Creek,  Bridge 
No.  7  across  (Jladden  Run  and  Bridge  No.  19-B  across  Wills 
Creek.     F.  L.   Stuart,   Baltimore,   Md.,   Ch.   Engr. 

Penn.,  New  Castle — Plans  being  considered  by  Erie  R.R.  for 
new  bridge  across  Neshannock  Creek.  R.  S.  Parsons,  New 
York,  N.  Y.  Ch.  Engr. 

Penn.,  Ne»v  Castle — Plans  prepared  by  T.  A  Gilkey,  Engr., 
for  new  bridge  to  replace  South  Mill  St.  Bridge.  Estimated 
cost.    $45,000.      Noted    Dec.    16. 

Penn.,  Heading — (Official) — Bids  will  be  received  at  County 
Commissioners'  Office  until  10  a.m..  Apr.  25,  for  reinforced- 
concrete  girder  bridge  over  Allegheny  Creek  in  Brecknock 
Township.      (See  adv.  Apr.   6  issue.) 

Penn.,  Reading — (Official) — Bids  will  be  received  at  County 
Commissioners'  Office  until  10  a.m.,  Apr.  25,  for  reinforced- 
concrete  girder  bridge  over  Tention  Creek  in  Pike  'Township. 
(See   adv.    Apr.    6    issue). 

Penn.,  South  Bethlehem — Bids  will  soon  be  received  for 
repairing  Lehigh  bridge  between  Bethlehem  and  South  Beth- 
lehem. 

Penn.,  Spring  City — Commissioners  of  Chester  and  Mont- 
gomery Counties  plan  to  construct  bridge  across  Schuylkill 
River  betweer   Spring  City  and   Royersford. 

Va.,  Richmond — Preliminary  plans  prepared  by  C.  E.  Boil- 
ing, City  Engr.,  for  viaducts  over  Broad  and  Grace  St.  Esti- 
mated cost  of  steel  structure  at  Broad  St.,  $500,000,  reinforced- 
concrete,  $900,000;  Grace  St.  Viaduct,  steel,  $400,000,  reinforced- 
concrete,    $800,000. 

W^.  Va.,  Summersville — (Official) — Bids  will  be  received 
until  May  9  for  2  reinforced-concrete  arch  bridges  in  Nicholas 
County.  R.  P.  Davis,  Bridge  Engr.,  State  Road  Bureau,  Mor- 
gantown.     Noted  Mar.  23. 

Ga.,  Atlanta — City  appropriated  $20,000  for  construction  of 
bridge. 

Ga.,  Macon — City  plans  to  construct  2  concrete  bridges  on 
Vv'alnut  St.   to  replace  wooden   ones. 

Ga.,  W'aycross — Press  reports  state  bridge  will  be  con- 
structed across  St.  Marys  River  at  Kolers  Ferry. 

Fla.,  Ft.   Lauderdale — See  item  under   "Streets  and   Roads." 

Fla.,  Jacksonville — (Official) — Bids  will  be  received  by 
Committee  on  Public  Works  of  Board  of  Bond  Trustees  of 
Citv  of  Jacksonville  until  8  p.m.,  Apr.  17,  for  reinforced- 
concrete   bridge  across  Hogans  Creek  at  Julia  St. 

Fla.,  Miami — Dade  County  votes  May  9  on  $30,000  bonds 
for   bridges. 

Fla.,  Punta  Gorda — Plans  being  prepared  for  bridge  across 
river  to  extend  from  Punta  Gorda  to  Charlotte  Harbor. 

\la.,  Birmingham — Birmingham-Interurban  Development 
Co.  plans  to  construct  bridge  over  Locust  Fork  and  Mulberry 
Fork  of  Warrior  River  in  connection  with  electric  railway. 
W.   W.   Dhortridge,   Hotel   Empire,   Secy. 

Ala.,  Hnntsvllle — Bids  will  be  received  until  May  1  for 
steel    bridges.      M.    S.    Bingham,    Rd.    Superv. 

Miss.,  Yazoo  City — Supervisors  of  Yazoo  and  Madison  Coun- 
ties plan  to  build   bridge   near  Flora. 

L,a.,  Baton  Rouge — Plans  prepared  for  bridge  across  Mis- 
sissippi River.      Estimated  cost,   $4,000,000. 

La.,  New  Orleans — Bids  will  be  received  until  noon.  Apr.  24, 
by  W.  E.  Atkinson,  State  Highway  Engr.,  for  1  concrete  and 
3  steel   bridges  in  Caddo  Parish. 

Tenn.,  Chattanooga — Citv  and  Southern  Ry.  plans  to  con- 
struct reinforced-concrete  viaduct.  Robert  Hooke,  City  Engr. 
W.  H.  Wells,  Washington,  D.  C,  Ch.  Engr.  of  Constr.  of  Ry. 
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Tenn.,  Joneshoro — Washington  County  Commissioners 
appropriated   $y,OOU   for   bridge  across  Chickey  River. 

Tenn.,  Knoxvllle — Preliminary  plans  being  prepared  by  J. 
B.  McCalla,  City  Kngr.,  for  viaduct  over  yards  of  Southern  Ry. 
from  State  to  Williams  St.  B.  Herman,  Washington,  D.  C, 
Ch.  Engr.  of  Constr. 

Ky.,  Itlorgnnfield — See  item  under  "Streets  and  Roads." 

Ky.,  RusNolIvlIle — See  item  under  "Streets  and  Roads." 

Ohio,  ,\kron — According  to  press  reports  Northern  Ohio 
Traction  Co.  has  icached  agreement  with  Pennsylvania  Lines 
West  of  Pittsburgh  and  Haltimore  &  Ohio  Railroad  Co.  to 
build  viaduct  from  end  of  North  Main  St.  over  Little  Cuya- 
hoga River  Valley  to  North  Hill.  Kstimated  cost,  $1,000,000. 
Thomas  Rodd,  Pittsburgh,  Penn.,  Ch.  Engr.,  I'ennsylvania 
Lines  West  of  Pitt.sburgh  and  F.  L.  Stuart,  Ch.  Engr.,  Balti- 
more   &    Ohio    Railroad    Co.      Noted    Oct.    14. 

Ohio,  Altron — Northern  Traction  Co.,  Baltimore  &  Ohio  R.R. 
and  Pennsylvania  R.R.  plans  to  construct  viaduct  over  North 
Hill. 

Ohio,  New  Pliiladelphia — Bids  will  be  received  by  Board 
of  County  Commissioners  until  Apr.  17  for  furnishing  culvert 
pipe   to  Tuscarawas   County. 

Ohio,  SomervIIIe — IMans  being  prepared  by  Fred  M.  Ham- 
merle,   County  Surv.,   Hamilton,   for  240-ft.  concrete  bridge. 

Ohio,  YoimKNtown — Plans  being  prepared  by  H.  B.  Rein- 
sayer.  Principal  Asst.  Engr.  New  York  Central  R.R.,  Cleveland, 
for  Himrod  Ave.  Viaduct.  Estimated  cost,  $700,000.  Noted 
Feb.   24. 

Ind.,  Evansviile — City  will  expend  $5,000  for  new  bridges 
and  repairing  old  ones. 

Ind.,  Ft.  AVaync — County  Commissioners  contemplate  new 
bridge  over  creek  near  power  station. 

Ind.,  Petersburg — City  will  build  new  bridge.  0.  D.  Hally, 
interested. 

Ind.,  Rising  Sun — Bids  will  be  received  until  Apr.  20  by 
County  Commissioners  for  bridge. 

Mich.,  Hastings — City  plans  to  construct  bridge  on  East  St. 
and  to  replace  Broadway  Bridge  with  concrete  arch. 

Mich.,  Spring  Lake — Citizens  voted  in  favor  of  bridge  over 
Petty's    bayou. 

Iowa,  Clarinda — Surveys  being  made  by  I.  H.  Taggart, 
County  Engr.,  for  bridge  over  West  Nodaway  River  east  of 
Clarinda. 

Iowa,  Des  Moines — State  Executive  Council  having  plans 
prepared  for  viaduct  over  Court  Ave.,  60   ft.  wide. 

Iowa,  Muscatine — Plans  being  prepared  by  Charles  Young, 
City  Engr.,  for  concrete  bridge  over  Mad  Creek  at  East  2d  St. 
Estimated   cost,    $10,000. 

Iowa,  Toledo — Contract  will  soon  be  awarded  for  bridge. 
A.  R.  Hebenstreit,  County  Engr. 

Minn.,  Breckenrldge — Bids  will  soon  be  received  by  A.  O. 
Palmquist,  County  Audr.,  for  constructing  bridges  and  cul- 
verts  during   year. 

Minn.,  Crookston — Bids  will  be  received  by  H.  J.  Welte, 
County  Audr.,  until  10  a.m.,  Apr.  25,  for  bridges  and  culverts 
in   Polk   County.     Noted  Apr.   13. 

Minn..  Faribault — Bids  will  be  received  by  Commissioners 
of  Rice  County  until  9  a.m..  May  9,  for  bridge  across  Crock- 
ers  Creek  on  4th  St. 

Minn.,  Eagle  Bend — Bids  will  be  received  by  William  Rod- 
man, County  Recdr.,  until  7:30  p.m.,  May  1,  for  bridge  across 
Eagle  Creek,  N.  W.     S.   E.  Green,  Wadena,  Highway   Engr. 

Minn.,  Grand  Marias — Plans  prepared  for  90-ft.  reinforced- 
concrete  arch   bridge   across  Cascade   River. 

Minn.,  Mantor^-ille — Bids  will  be  received  by  County  Com- 
missioners until  Apr.   17   for  bridge  No.  2164. 

Minn.,  Red  'Wing — Bids  will  soon  be  received  for  12  bridges 
in  Goodhue  County.     C.  W.  Johnson,   County   Engr. 

Kan.,  Columbus — Board  of  County  Commissioners  contem- 
plates  building   7   new   bridges.      Estimated    cost,    $21,500. 

Kan.,  Fmporia — Bids  will  be  received  by  H.  A.  Osborn,  Clk., 
Lyon  County,  until  Apr.  21,  for  bridge  across  Neosha  River  at 
Harris   Crossing.      Estimated    cost,    $7,000. 

Kan.,  Hiawatha — Brown  County  contemplates  e.xpenditure 
of  $69,000   for   bridges  and  roads. 

Kan.,  Hutchinson — County  Commissioners  will  construct 
bridge  across  creek  south  of  Jake  Schweizer  farm. 

Mo.,  Chillicothe — Milwaukee  Railroad  Co.  agreed  to  con- 
struct   viaduct    over    tracks    to    Chillicothe.      Estimated    cost, 

$10,000. 

Mo.,  Hannibal — Citizens  defeated   $6,000   bonds  for  bridges. 

Mo.,  St.  Louis — Board  of  Aldermen  petitioned  Board  of 
Estimate  and  Apportionment  to  appropriate  $4,000  in  annual 
budget   for   foot    bridge   across   River   des    Peres   at    Davis    St. 

Ark.,  Van  Buren — Bridge  Commissioners  approve  rebuild- 
ing of  bridge  across  Lee  Creek. 

Tex.,  Marshall — Attorney  Generals  Department,  Austin,  ap- 
proved $110,000  bond  issue  for  city,  $50,000  of  which  will  be 
used   for  new  viaduct  and   $60,000   for  new   school. 

Okla..  Poteau — Commissioners  of  LeFore  County  contem- 
plate  bridge   across   Frazier  Creek. 

Okla.,  Vinita — City  contemplates  building  new  bridge  over 
Locust  Creek. 

AVash.,  Ritzville — See  item  under  "Streets  and  Roads." 

Wash.,  Seattle — City  contemplates  expenditure  of  $5,000  to 
raise    Ballard    Bridge    at    14th    Ave. 

■Wash.,  Spokane — City  Council  contemplates  $350,000  bond 
issue   for  5  bridges.     M.  Macartney,  City  Engr. 


Ore.,  .Muitnomnh — City  contemplates  viaduct  across  Oregon 

Electric   Ry.   trucks. 

Ore.,  St.  Helens — Bids  will  be  received  by  County  Commis- 
sioners until  Apr.   27   for  4  steel  bridges. 

Calif.,  San   Diego — See  Item   under  "Streets  and   Roads." 

Calif.,  Scotlu — Bids  will  be  received  until  2  p.m.,  Apr.  17, 
by  California  Highway  Commission  for  bridge  over  Eel  River 
south  of  Scotia,  to  consist  of  2  steel  truss  .spans,  each  about 
302  ft.  long,  with  2  reinforced-concrete  approaches.  W.  R. 
Ellis,  Sacramento,  Secy.  California  Highway  Com. 

Ont.,  I>eterboro — R.  H.  Parsons,  City  Engr.,  submitted 
report  to  Hoard  of  Works  estimating  cost  of  bridge  over  old 
Dickson  Dam  approaches  at  $6,679. 

Ont.,  Toronto — City  will  rebuild  Bloor  St.  bridge  over 
Humber  River,  which  was  recently  destroyed  by  fire.  Esti- 
mated cost,  $30,000.      \V.  R.   I'hilUps,   57  Adelaide  St.,   Co.   Clk. 

Man.,  St.  Honiface — City  Councils  of  St.  Boniface  and  Win- 
nipeg agreed  to  construct  Provencher  Ave.  bridge.  Estimated 
cost,  $264,000.     W.  P.  Blair,  St.  Boniface,  Engr. 

Bids  In  and  Contracts  Awarded 

IV.  Y.,  Watertown — (Official) — Di  Menna  &  De  Paola,  391 
East  149th  St.,  New  York,  N.  Y.,  at  $19,947,  submitted  lowest 
bid  for  bridge  acioss  Black  River.  E.  W.  Sayles,  City  Engr. 
Noted  Feb.  24  and  Mar.  23. 

IV.  J.,  Newark — Public  Service  Railway  Co.  awarded  con- 
tracts for  .super-structure  for  new  steel  viaduct  over  tracks  Of 
Lackawanna  R.R.  at  Jersey  City-Newark  Turnpike  to  AMER- 
ICAN BRIDGE  CO.,  39  Church  St.,  New  York,  N.  Y.:  piling  and 
foundations  to  STILLMAN-DELEHANTY-FERRIS  CO.,  Jersey 
City. 

Va.,  Harrisonburg — Contract  for  3  iron  bridges  awarded  to 
VIRGINIA  BRIDGE  AND  IRON  CO.,  Roanoke,  at  $21,000  by 
Valley  Turnpike   Co. 

Va.,  Staunton  —  Contract  for  steel  superstructure  for  5 
bridges  for  county  awarded  to  CAMPION  BRIDGE  CO.,  Wil- 
mington, Ohio,  at  $4,000.     Noted  Mar.  9. 

N.  C,  Burgaw — Contract  for  bridge  across  Northeast  River 
at  Lanes  Ferry  awarded  to  VIRGINIA  BRIDGE  AND  IRON 
CO.,  Roanoke,  Va.,  by  Commissioners  of  Pender  County.  Esti- 
mated  cost,   $18,801.      Noted   Jan.    27. 

N.  C,  Judson — (Official) — All  bids  received  Apr.  3  for  280-ft. 
steel  bridge  across  Little  Tennessee  River  rejected.  T.  M. 
Howerton,  Bryson  City,  Engr.     Noted  Mar.  30. 

Ga.,  Albany — Dougherty  County  Commissioners  awarded 
contract  for  steel  bridge  across  Kinchafoone©  Creek  to 
SOUTHERN  BRIDGE  CO.,  Birmingham,  at  $8,293. 

Ga.,  VVaycross — Contract  for  concrete  bridge  on  Carswell 
Ave.  extension  near  Plant  Ave.  awarded  to  PARK-MDR- 
RAND  CO. 

Ohio,  Cincinnati — Contract  for  800  tons  structural  steel 
shapes  for  Delta  Ave.  Viaduct  which  will  eliminate  grade 
crossing  of  tracks  of  Pennsylvania  Lines  West  of  Pittsburgh 
at  that  point  awarded  to  KING  BRIDGE  CO.,  Cleveland.  Esti- 
mated   cost,    $702,000.      Noted    Feb.    24. 

Ohio,  Hamilton — Contract  for  Columbia  Bridge  awarded  to 
A.  J.  YAWGER  &  CO.,  Indianapolis,  Ind.,  at  $117,464.  Noted 
Apr.   6. 

Mich.,  Kent — 'Contract  for  reinforced-concrete  arch  over 
Plaster  Creek,  Wyoming  Township,  awarded  to  HILDING  & 
TABE,  Grand  Rapids,  at   $10,045. 

111.,  Lemont — (Official) — Lowest  bid  received  Apr.  6  for  fur- 
nishing fabrication  and  delivery  of  all  metal  work  for  super- 
structure of  double-track  bridge  at  crossing  of  Chicago  & 
Joliet  Electric  Ry.  over  Calumet-Sag  Channel  at  Lambert 
Station,  (a)  complete  delivery  to  be  made  on  or  before  Aug.  1, 
(b)  on  or  before  Oct.  7,  (c)  on  or  before  J.an.  2,  1917,  was  that 
of  Morava  Construction  Co.,  Chicago,  at  $6,345. 

III.,  Ottawa — Contract  for  Shippingsport  Bridge  across  Illi- 
nois River  in  La  Salle  Township  awarded  to  BYRNE  BROS. 
DREDGING  AND  ENGINEERING  CO.,  Chicago,  111.,  at  $191,- 
000.     Noted  Mar.    16   and   Apr.   6. 

Wis.,  Amro — Contract  for  constructing  bridge  to  consist  of 
Scherzer  Rolling  Lift  awarded  to  WAUSAU  IRON  WORKS, 
Wausau,  at  $31,740. 

Iowa,  .imomosa — Board  of  Supervisors  awarded  contracts 
for  bridges  to  HANSON  BROS.  &  WILLIAM  FLAHERTY. 

Iowa,  Atlantic — Contract  for  5  pony  truss  bridges  in  Cass 
Co.  awarded  to  DES  MOINES  BRIDGE  AND  IRON  CO.,  Des 
Moines,  at  $20,200;  16  culverts  to  LANA  CONSTRUCTION  CO., 
Council  Bluffs,  at  $13,868. 

Iowa.  Estherviile — Contract  for  bridge  work  in  Emmet 
County  awarded  to  F.  J.  WAGNER,  Swea  City,  at  $9,750.  Noted 
Mar.  30. 

Iowa,  Independence — County  awarded  contract  for  4  rein- 
forced-concrete  bridges   to   ALFRED   OLSON,   Des   Moines,   at 

$8,231. 

Iowa.  Spencer — County  awarded  contract  for  6  bridges  to 
DES  MOINES  BRIDGE  AND  IRON  WORKS,  Des  Moines,  at 
$15,600;  4  bridges  to  E.  LANDSMANN,  Everly,  at  $5,810. 

Minn..  Aitkin — Contract  for  13  bridges.  Class  A  and  B, 
corrugated  steel  culverts  and  Countv  Ditch  No.  14  in  Aitkin 
County  awarded  to  D.  A.  FOLEY  &  CO.,  Aitkin. 

Minn..  Hufchinson— Contract  for  repairing  and  rebuilding 
Bridge  No.  1995,  Sections  34  and  35,  awarded  to  M.  A.  ADAMS 
&  CO. 

Minn.,  Mankato — Contract  for  concrete  arch  bridge,  to  have 
5  spans  of  90  ft.  each,  across  Minnesota  River  at  Main  St. 
awarded  to  WIDELL  CO.,  Mankato,  at  $94,990.     Noted  Apr.   6. 
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.Mliin^  MliiiirniioIlM  III<Ih  \v«ro  rorclvcil  for  hIim-I  kIi'<I<'<x 
for  .'Ircl  A  VI  ,i|.|m  oitrli  lo  l.i  I.Ik.,  iktohh  .MImhImhIi.iiI  Klv.r  fi.-iii 
Aini'i'l.'iiii  Hiiilm  »•.>,  Mlnn.'itiiollH,  lit  |!>.iiL'l!,  iiii.l  Mlim.-iip.illN 
HI.'.  I  iiti.l   Mii.'hlii.'i  v   ('.I..   .MIiiiifiiiioIlM,  at  f'.MidO.     Notcil  Del.   2\. 

Minn..  Hril  I.nkf  l-'nll* — (•i)ntriirl  f.ir  brlclKr"!  «in<l  culvi-rtM 
uwai.l.il     t..    NOHTIIKK.N    CON.STUUC'TION    CO..    Thief     Ulver 

KllllH. 

Minn.,  W'nlkcr  i  ■imtiact  f.ir  IuIiIkcm  hm.I  .■ii1v<tIh  In  Cuhh 
Couiitv  iiwai.lc.l  to  !■:  K.  ( i  K I  KI'MTII,  HKIUilOK  MA.NI'I''A<S 
Tl'lllNli  ro  and  NUHTH  M  I.N.\KS(  )TA  DKAINACK  »'l>. 
Hat'kuH 

Knn.,  Mhnriin  S|>rlnKii — All  hUlH  rt-colvefl  by  rounty  Mar.  21 
foi  ri'Inforccd-concrcli'  lirlilKi'  acrosH  I'ond  Ci'ci.k  rojci-lcd. 
!•;.    U     lOlll.Hon.   (•i.iinly   Clk. 

Keh.,  IVclmiM  All  IiIiIh  ificlvi'd  Mar.  S  for  condl  ru.'l  Uik  and 
n-iialrlnn  all  lirl.lK.  s  In  NiirkollH  rounlv  durliiK  yi'ar  ri-Jc.tiil 
W.irk  win  l>i'  ili.n.'  l>v  county  forcoH.  10.  K.  Il.'.lni-ock.  County 
nii       N.it.Ml    K.I.    la 

Mont..  VIrKlnlii  rity — Contract  for  cvilvcit  pip.  awar.lc.l  tii 
Mi>\TAN.\   Cl'I.VKKT   AN'I>   FIAIMK  CO. 

(»klii..  >llmiil  (\intract  for  lirliln:."  work  awariled  to  CAN- 
TON   l;i;llic,l':    i-n..    Canton.    Ohio,    at    JL'.S.Omi. 

Oklii..  \\oo<I»vnrd  -Contrn<-t  for  wubHtrucltn-e  of  bridge  over 
N..rlh  (-ana.lian  Kiv.r  awarded  to  Wool  )\V  AUD  CKMKNT 
AND   CO.\C1!1;T10   CO.    Woodward.      Not.'il    .Mar.    !l. 

W'nMli..  S«»u*li  llfnil  -Contract  for  st.el  bridge  for  county 
awarded    to  CoWl.1T/.    HIllDC.K  CO..    I'ortlan.l.   On. 

«»r«'..  >lf>llnnvlll«' — .l.)lin  W.  Ash.  Corvalli.s.  at  »12,528.  .sub- 
mitted  low.'.-*!    bid   I'oi-   on.rel.'   blKhway   bridge. 

<)rt>..  MeMlniivllle  St. ■binder  Uro.s.,  (i2(;  Uroadway,  Port- 
land, at  $ia.T'..:'.  .-submitted  lowest  bid  for  steel   hiKhway   brld),'e. 

\.  II.,  St.  \iiilreMH  -I'ontract  for  i>lers  for  bridge  across 
Wawei),'  Hiv.M-  .m  .St  .\  Mdr..ws-Steph.Mi  ltd.  awarded  to 
POWKKS   ^-    HKKWKU.    St.    ,Iohn 

«tu«>.,  St.  Anrtro  11' Acton — (^lntract  for  steel  work  and  floor- 
ins;  lor  bridge  award.'d  t.>  DOMINION  BRIDGE  CO.,  Montreal; 
con.retf   work   to  C.HISI-;   .<■    IIOUI.K,   Ste.   Christine. 

AMii..  lOdnionton— Contract  f.)r  construclinK  brldKe  over 
Burnt  Riv.r  and  for  piers  jin.l  abutments  for  brldKe  over 
Smokv  Ulver  awarded  to  Mcl'HKUSON  &  QUIGLEY,  119 
Adams  Blk..  Edmonton,  by  Edmonton,  Dunve^an  &  British 
Columbia  Railway  Co. 

WATI'.K-WOHKS 

l*ro|»OHed    'Work 

MiiNN,,  liowell — Cltv  Council  voted  to  lay  water  mains  in 
Oakland  Section.  Estimated  cost,  $30,000.  Stephen  Kearney, 
City   Engl". 

X.  Y.,  Albion — Citv  plans  to  improve  water  system.  Work 
will  include  60,000, 000-gral.  reservoir.  E.  A  Mahoney,  Supt. 
Water-Works. 

\.  Y.,  Auburn — Special  Filtration  Committee  of  Chamber  of 
Commerce  recommended  that  city  install  filtration  plant. 
Thomas  Bergran,  City  Eiigrr. 

N.  Y.,  (Jeneva — Appropriation  of  $15,000  made  by  Board  of 
Public  W'orks  for  impioving  filtration  plant.  J.  W.  Brennen, 
City   Engr.     Noted   Feb.   10. 

N.  Y.,  .\ew  York — (Official) — Low  bids  were  received  Apr. 
11  by  the  Board  of  Water  Supply  for  Contract  No.  171.  surfac- 
ing with  bituminous  macadam  and  vitrified  brick  blocks  about 
S  mi.  highways  at  Kensico  Reservoir,  Mt.  Pleasant,  from  H.  S. 
Kerbaugh,  Inc.,  6  Church  St..  New  York.  $45,14.5;  E.  F.  Mono- 
ban,    $50,123;    Emerson    Building    Co.,    $56,973.      Noted    Mar.    30. 

N.  Y.,  New  Y"ork — (Official) — Low  bids  were  received  Apr. 
11  by  Board  of  Water  Supply.  Municipal  BIdg.,  for  Contract 
No.  164,  installing  heating  systems  in  Ashokan  lower  gate- 
chamber  and  Kensico  lower  effluent  chamber  in  towns  of  Olive 
and  Mt  I'lcasant  from  L.  F.  Bannon  Heating  and  Contracting 
Co.  Kingston.  $5,665;  T.  Goldreyer  &  Son.  $5,854;  S.  J.  Ersinger, 
$6,955.     Noted  Mar.   30. 

N.  Y.,  New  York — (Official) — Bids  will  be  received  by  Board 
of  Water  Supplv  until  Apr.  IS  for  furnishing,  delivering  and 
erecting  9  electric  traveling  cranes  from  5  to  20-ton  capacity, 
with  equipment,  in  Chambers  at  Ashokan.  Kensico  and  Hill 
View  reservoirs.  Contract  No.   95. 

>-.  Y.,  \ew  Y'ork — (Official) — Bids  wiil  be  received  by  Board 
of  Water  Supplv  until  Apr.  25  for  furnishing  and  erecting 
5-mi.  wire  fence,  short  stretches  of  concrete  and  wooden 
guard-rail  and  galvanized  steel  pipe  railing  in  vicinity  of 
Kensico  reservoir.  Contract  No.  173.  Charles  Strauss,  Pres. 
Bd.  Water  Supply. 

N.  Y'„  New  York — (Boroughs  of  Manhattan  and  Bronx)  — 
(Official) — Bids  will  be  received  by  William  T\'illiams,  Com- 
missioner of  Water  Supply  until  Apr,  19  for  furnishing,  deliv- 
ering, unloading,  stacking  and  storing  c.-i.  pipe,  special  and 
valve-box  castings,  valves  and  double  nozzle   fire  hydrants. 

N.  Y.,  New  York — (Borough  of  Queens)  —  (Official) — Bids 
will  be  received  bv  William  Williams,  Commissioner  of  Water 
Supplv  until  Apr.  19.  for  furnishing,  delivering,  unloading, 
stacking  and  storing  c.-i.  pipe,  special  and  valve-box  castings, 
valves  and  double  nozzle  fire  hydrants. 

N.  J.,  New  Brunswick — (Official) — Bids  will  be  received  by 
Board  of  Commissioners  of  City  of  New  Brunswick.  Commis- 
sioners' Council  Chambers.  380  George  St.,  until  10  a.m..  May  9, 
for  erection  and  construction  of  mechanical  filtration  plant 
of  6,000.000  gal.  per  day  capacity  with  necessary  appurte- 
nances.    Asher  Atkinson.  City  Engr.      (See  adv.) 

N.  J.,  South  Oranjre — (Official) — Bids  will  be  received  by 
Board  of  Trustees  until  7;30  p.m..  Apr.  17.  for  laying  4-.  6- 
and  8-in.  c.-i.  water  pipe  in  certain  streets  of  city.  C.  P. 
Dolan,  Supt.  Water  Dept. 

Penn.,  HarrLshurfi — Bids  will  be  received  by  Harry  F.  Bow- 
man, Supt.  of  Safetv,  until  Mav  1  for  water  pipes  in  Market, 
21st  and  22nd  St.  and  Bellevue  Rd.  M.  B.  Cowden,  City 
Engr. 


IViin..  I.rliniion  -Clly  iilanH  to  lay  about  2  ml.  water  mnlnR 
ami  III  iiiHli.II  brick  valve  boxi-H.  lOHtlmatud  coHt,  flO.QOU 
T     U,    Cii.w.II,   Cily    lOnKr. 

I't-nn.,  rhllnilfliihln—  IIIiIh  will  be  recelveil  Ijy  JoHoph  H 
Mi.il.aUKhllti.  Dlr.'Clor  Depl.  of  Kuppll.-H,  until  noon,  Apr.  IS, 
for  fiirnlHliInK  c.-l.  water  pipe  and  flttlnga  for  Bureau  of 
W.il.  r 

reiiii..  WliMlMor  l':ii'Ctlon  will  b.-  Iiel.l  Apr.  20  to  vol.-  on 
12(1.01111   Iii.miIh   Im    water   MyHtem.      Note. I    Dec.    it!  anil   23. 

I»ei.,  UliiiiliiBlon  "(Olllclnl)-  Hoar.l  of  WatiM'  CoiniiilHHlon- 
•MM  r.'laliH-.l  G.-orKi'  W.  I''ull.i,  KuKr.,  170  Mroadwav,  New 
York.  .N  V  .  t..  pr.'pare  plaiiH  and  Hij.-clllc-itloiiH  for  12,1100,000- 
Kul.  Illliatloii  plant  and  .overcl  llltered  water  r.HorvoIr  on 
Rldney    St.      !•:     .M.    II.io|..H,    Jr.,    City    ICngr.      Noted    .Mar.    30. 

Mil,,  KroMtliurK  Plans  prepared  for  rebiillillng  old  rcBer- 
voli.  I'lHtlniati  .1  cost,  $1(1,801  for  concrete  work  and  $1,700  for 
excavating.       William    Harvey,   City    Kngr.      Noted    Mar.    23. 

M<l.,  Ml.  Ilnlnlfr  -Harry  Sl.vi-nH,  Union  'i'rust  lildn.,  WaHh- 
Ingt.in,  1)  C.  retiilne.I  by  citv  to  prei.are  planH  for-  water 
Hystein.      i:.Mt  Imiite.l   .-OHt,   $100,000.      P.  .1.   IloKan.  City  <:ik. 

I).  I'„  'I'likoiMii  I'ark  (Washington  poHt  ollU^e)  —  HondH  for 
$25,000   VI. led    lor   :t,5oO.OOO-gal.   rcHcrvoIr  and   settling   boMln. 

\  n.,  AllnvlHtn — Citizens  voted  $35,000  bonds  for  water  and 
sewer   sy.stem. 

.\.  <'.,  Illckor)' — Citizens  voted  In  favor  of  $10,000  bonds  for 
extending  water-works  Hystem.     Noted   Mar.   9. 

.H.  C..  St.  <;«'orKe — Bids  will  be  received  until  May  1  for 
w.-it.r- works  .system,  estlmat.d  to  cost  $15,000,  and  electrlc- 
llght  |>lant  estimated  at  $5,000.     J.  G.   Whetsell,  (;hn.   Pub.  Wks. 

Kin.,  I'onNneoln — Citv  iil.-ins  to  extend  water-piping  to  plant 
of  Nevvp.jit  Tar  ;ind  Turi)entlne  Co.  for  (Ire  protection.  Estl- 
niateil  ciist.  $5,744.     L.  Sweeney.  Suiit.  Water-Works. 

MIkh.,  linlilwjn — Bonds  voted  by  citizens  for  improving  wa- 
ttn-    system    and    installng    electric-light    plant. 

I, a.,  I<nfnyctte — Election  will  be  held  May  2  to  vote  on  $30,- 
000  bonds   for  iniiirovlng  and  extending   w.ater  system. 

Teiin..  nrlNtol — (Official) — City  retained  Knight  &  Quayle, 
Consult.  I'Ingr..  408  Times  Bldg.,  Chattanooga,  to  study  and 
report  on  water  supply  resources  and  servi<Te  conditions  in 
connection  with   iinpiovements  shortly  to  be  made   by  city. 

Tenn.,  tirrpnvllle — Election  will  be  held  Apr.  25  to  vote 
on  $9,000  bonds  for  extending  water  system.  J.  S.  Milligan. 
Chn. 

Tcnn.,  New  Tazewell  —  City  contemplates  expenditure  of 
$10,000  for  extending  water  mains. 

Ky.,  I.oulMvllle — Bids  will  be  received  until  2  p.m.,  Apr.  20 
by  Board  of  Public  Works  for  furnishing  and  installing  45 
fire   hydrants.      !>.    R.   Lyman,   City   Engr. 

Ky„  WInoheMter — City  retained  Edgar  B  Kay.  Consult, 
Engr.,  Tuscaloosa,  Ala.,  to  prepare  plans  and  specifications  for 
water  system.  Engineer  will  also  submit  estimate  of  cost  of 
extending  mains  of  Winchester  Water  Co.  from  present  pump- 
ing station  to  river,  about  4  V2  mi.,  and  constructing  new 
pumping  station  and  filtration  plant.     Noted  Mar.  9. 

Ohio,      Cineinnnti — (Official) — Bids      will      be      received      by 
larles   F.   Hornberger,   Dir.   Pub.   Ser.,   until   noon,   Apr.   17,   for 


Ohio,  Greenville — According  to  press  reports  city  contem- 
plates expenditure   of   $6,000   for   improving  water  system. 

Ohio,  Miildletown — (Official) — Bids  will  be  received  by  City 
Commissioners,  City  Hall,  until  noon,  May  1.  for  furnishing, 
delivering  and  constructing  2  electrically  driven  centrifugal 
pumps  at  water-works.  AY.  C.  Morrisson,  City  Engr.  Noted 
Feb.   17. 

Ohio,  Youngstown — Bids  will  soon  be  received  for  two  15,- 
000,000-gal.  electrically  driven  centrifugal  pumps  for  filter 
bed  water  supplv  and  on  4.000,000-gal.  pump  for  water  wash. 
F.  M.  Lillie,  City  Engr. 

Ohio,  Zane»<^-ille — (Official) — City  retained  W.  J.  Sherman 
Co.,  Engr..  613  The  Nasby,  Toledo,  to  prepare  plans  for  im- 
proving water  system.  Estimated  cost,  $25(5,000.  Carl  Spencer, 
City    Engr. 

Ind..  Gary — Gary  Light  and  Water  Co.  plans  to  extend 
mains  in  Glen  Park  District  south  of  Little  Calumet  River. 
L.   Fitzgerald.   Supt. 

— City   plans  to  replace  water   pipes 
pipes.      R.  A.   Frederick,   City  Engr. 


Mich.,   Sault    Ste.   Marie 

in  Portage  Ave.   with  c.-i. 

III.,  Ouiney — (Official) — Citizens  voted  $130,000  bonds  for 
water  system.     Duke  Schroer,  City  Clk.     Noted  Mar.  16  and  30. 

\Vis.,  Marinette — City  contemplates  water  mains  in  Carney 
Ave.  from  5th  to  7th  St..  5th  St.  from  Carney  to  Main  St. 
and  in  Parnell  St.  John  Moore,  Clk. 

Wis..  Sheboygan  Falls — (Official) — Citizens  voted  $35,000 
bonds  for  water-works  system.     Frank  R.   Kroeger,  City  Clk. 

Iowa,  Cedar  Rapids — (Official) — Plans  prepared  by  Park 
Ave.  Realtv  Co..  Cedar  Rapids,  for  water  and  sewer  system 
in  new   Bever  Woods  Addition.      E.   A.   Greene,    Engr. 

Iowa,  Coin — Citizens  voted  in  favor  of  bond  issue  for 
water-w;orks  system. 

Iowa,  Ft.  Madison — City  plans  to  extend  water  mains  in 
west   end    of   city.      R.   J.    Lewis,    City   Engr. 

Iowa,  Hartley — Citizens  defeated  $12,500  bonds  for  water 
system  and   electric-light   plant. 

Minn.,  Hinsdale- — Citizens  contemplate  water-works  system. 

Minn.,  Hutchinson — Bids  will  soon  be  received  for  extension 
of  water   mains   from   Lynn   Rd.   west  on   2d  Ave.,   1,550   ft. 

Minn.,  McKinley — Plans  being  considered  by  city  for  in- 
stallation   of    pumping    plant.      Estimated    cost,    $30,000 
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Itllnn.,  MliiiienpoliN — Plans  b<'inK  consideii-d  for  filtration 
and  water  softening,'  Dlanl.  Estimated  cost,  $700,000,  which 
will  be  met  l).\  $ir,(),000  bond  issue  now  available  and  profits 
'It  water-\v-<)rl.s  department  up  to  and  including  1918.  F.  W. 
Oappelon,    City    Kngr. 

Kan.,  Vjites  Center — Bids  for  $50,000  voted  bv  citizens  for 
water  system.     Noted  Mar.  30. 

Neb.,  IlaNtineN — Citizens  contemplate  extendinR  water 
mains  in  3d  .St.  from  Kim  to  2d  Ave.,  11th  .St.  from  Burlln 


to  iJellevue  Ave.  and   10th  St 
S.  D.,  Castlewood — Citizen 
tern. 


contcmiilate    wati 


gton 
r-works   sys- 


S.  D.,  AVnonNOCket — Citizens  will  soon  vote  on  $6,000  bonds 
for  water  tovvir. 

Mont.,  Sneo — City  contemplates  installation  of  water  sys- 
tem. 

Mo.,  Hamilton — City   plan.s  to   install   water  system. 
Ark.,  Ilrlier  ISprinKN — City  plans  to  install  water  and  sewer 
system. 

Tex.,  KInK'Nville — City  Council  considering  enlarpins  and 
improvinR-  municipal  water-works  plant. 

Tex.,  I.oekhart — Southern  Utility  System  lias  sold  its 
water-works  plant  to  Citizens  Water  Works  Co.  for  consider- 
ation of  about  $75,000.  New  owners  plan  to  improve  and 
extend  same. 

Tex.,  Marlin—City  contemplates  $15,000  bond  issue  for  im- 
proving- water  system.     L.  Goodrich,  City  Knsr. 

Tex.,  Seadrlft — Citizens  will  vote  Apr.  24  on  bonds  for 
water-works  system.     Noted  Mar.   23. 

Tex.,  Tyler — (Official) — Bids  will  be  received  bv  B.  P. 
Gentry,  City  Clk.,  until  Apr.  17,  for  purchase  of  $230,000  bonds 
for  water  system.     Noted  Nov.  18  and  Dec.  16. 

Okla.,  DiiMtin — Citizens  voted  in  favor  of  $8,000  bonds  for 
improving-    water-works    system. 

Okla.,  Howe — City  plans  to  call   election  to  vote  on  $100,000 
bonds  for  water  system  and  electric-lig-ht  plant. 
o.nrSI'fJl";'    ^]'*.»" — City    Council    passed    ordinance    authorizing 
$25,000   bond  issue  for  water  system.     E.   K.   Frank,   Pres.   Bd 
Trustees. 

Okla.,  AVellNton — Bids  will  be  received  bv  Town  Trustees 
until  7:30  p.m.,  Apr.  17,  for  water  system.  Benham  Engi- 
neering  Co.,    Oklahoma,    Eiig-r. 

X.    91.,    Cimnrron- 

system. 


-Citizens   voted    $50,000    bonds    for    water 


N.  M.,  ClovlN — Citizens  recently  voted  $35,000  bonds  for 
improving  and  extending  water  and  electric-light  svstems. 
Noted  JIar.  23  and  30. 

N.  M.,  .SprlnK-er — Citizens  voted  $50,000  bonds  for  municipal 
water-works  plant.     Noted  Dec.  23  and  Mar.   9. 

AVash.,  Kverett — Press   reports   state   bids   will   soon   be   re- 
ceived for  proi)()sed  water  pipe  line  and   reservoir.     Estimated 
cost  of  first  unit  $500,000.     Burns  &  McDonnell,  Scarritt  Bldg 
Kansas   City,    Mo.,    Engr. 

Calif.,    Covina — Contract    for    municipal    water    system    will 

be    awarded    about    May    1.       Estimated    cost,    $105,000.       F     E 

I  Trask,  616  Union  Oil  Bldg..  Los  Angeles,  Consult.  Engr.     Noted 

■  Mar.   16. 

■  Calif.,  San  Uieso — City  plans  to  double  capacitv  of  water 
system  by  constructing  dam,  pipe  line  and  distributing  svstem 
in  El  Capitan  Grande  Indian  Reservation.  Estimated  cost, 
$1,750,000.     George  Cromwell.   City  Engr. 

Ont.,  LenntinKton — City  plans  to  lav  water  mains  on  num- 
ber of  streets.     II.  M.  Selkirk,  City   Clk. 

Ont.,  Sault  Ste.  Marie — Citv  Council  contemplates  water 
system.     Estimated  cost,  $300,000. 

Bids  In   and  Contraet.s  Atvarded 

MaMS.,  Arlin;u;-ton — Contract  for  furnishing  citv  with  water 
pipe  awarded  to  R.  D.  WOOD,  Chestnut  St.,  Philadelphia,  Penn. 
George  E.   Ahern.   City   Engr. 

IN.  Y.,  New  Vork — (Boroughs  of  Bronx  and  Brooklyn)  — 
(Official) — Soracci  Contracting  Co.,  170  Broadway,  Manhattan, 
at  $9,962,  submitted  lowest  bid  for  cross  connecting:  existing 
trunlv  mains  in  Southern  Blvd.  and  Mosholu  Parkway,  Bor- 
ough of  Bronx,  and  at  $7,196,  for  connecting  distribution  sys- 
tem to  conduits  of  Catskill  Aqueduct,  Borough  of  Brooklyn. 
Noted  Mar.   30. 

N.  Y.,  New  York — (Boroughs  of  JIanhattan  and  Bronx)  — 
(Official) — Santor  Construction  Co..  234  West  41st  St..  Manhat- 
tan, at  $55,259,  submitted  lowest  l)id  for  furnishing,  delivering 
and  laying  water  mains  and  appurtenances  in  Broadway. 
Amsterdam  and  Columbus  Ave.,  in  Cathedral  Parkway  and 
West  106th  St.     Noted  Mar.  30. 

N.  Y.,  New  York — (Boroughs  of  Manhattan  and  Brooklyn) 
— (Official) — Soracci  Contracting  Co.,  170  Broadwa\-.  Manliat- 
tan,  at  $4,118,  submitted  lowest  bid  for  connection  high-i)re.«- 
sure  fire  service  mains  to  Shafts  19,  22  and  23  of  City  Tun- 
nel. Catskill  Aqueduct,  Boroughs  of  Manhattan  and  Brooklyn. 
Noted  Mar.  30. 

Penn.,  .\nilirldu'e — Contract  for  extending  water  mains 
awarded  to  ROBERT  SWAIN,  JR.,  Pittsburgh,  at   $6,312. 

Penn.,  MarcuN  Hook — Benzol  Products  Co.  Marcus  Hook, 
awarded  contract  for  constructing  pond  and  reservoir  at  plant 
to  HARRY  M.  PLATT,  I'ennsylvania  Bldg..  I'hiladelpkia.  Noted 
Mar.    23. 

Md.,  CiirtiN  Hay — Contract  for  extending  water  mains  along 
Pennington  Ave.  for  Curtis  Bav  Light  and  Water  Co.  award- 
ed to  GISCHEL  &  CO.,  Curtis  Bay. 

S.  C,  Coluniltia — (Official) — Contract  for  700  tons  c.-i.  pipe 
awarded  to  NATIONAL  CAST  IRON  PIPE  CO..  Birmingham, 
Ala.,  at  $20,780;  valves  and  fire  hydiants  to  COLUMBIA  IRON 
WORKS,  Chattanooga,  Tenn.,  at  $2,049.  John  McNeal,  Citv 
Engr.     Noted  Mar.  23. 


Fin.,  Lakeland — Contract  for  reservoir,  power  house,  etc.. 
'''l^''i.','J''n'',„^"    SOUTHERN    CONSTRUCTION    CO..    Jacksonville, 

at    $25,340. 

Ohio,  Cleveland — Board  of  Control  awarded  contract  for 
,V>7.V,**','.'."*-'  "'■'■  h.vdrants  for  water  department  to  FLORENCE 
IRON   WORKS,  Philadelphia.  Penn.,  at  $13,225.     Noted  Mar.  23. 

Mieh.,  JnekHon — (Official) — Low  bidders  Mar.  16  for  water 
system  were  as  follows:  C.-l.  water  pipe  and  specials,  J.  B. 
riow  &  .Sons.  $37,020;  fire  hydrants  and  valve.s,  Rens.selaer 
Yu^}^'^^"-i  -'2.938;  brass  goods,  A.  P.  Smith  Manufacturing  Co., 
$83(:  had,  Detroit  Lead  Pipe  Works.  $7,103.  A.  W.  D.  Hall, 
City   Engr.      Noted   Mar.    16. 

III.,  rtica— (Omcial) — Contract  for  60,000-gal.  elevated  steel 
tank  aw.arded  to  CHICAGO  BRIDGE  AND  IRON  WORKS. 
Chicago  Ewing  &  Allen,  111  West  Monroe  .St.,  Chicago.  Engr, 
Noted   .Mar.    Ifi   and   30. 

\Mm.,  KenoHha — Contract  for  furnishing  890  tons  Class  C 
water    pipe    awarded    to   JAMES   B.    CLOW    &    SONS.    Chicago, 

Minn.,  New  I'lm — Following  bids  received  for  water-works 
system:  Union  Machine  Co.,  for  pump  $6,158.  repairs  $1,139; 
Minneapolis  Engineering  Co.,  pump  $5,035,  repairs  $1,187;  J.  G. 
Robertson,  pump  $5,000,   repairs  $837. 

i,M-!^i"jf;vJl.'''V.*'",?T'.V?'4f^Contract  for  water  system  awarded  to 
(r,  r^^MMTT,^*^,  IV^^'  yi'tfhlnson,  at  $28,998;  pumps  to  H.  R. 
s,n/i\  '^*'^"^'  at  $1,885.  Black  and  Veatch.  507  Inter- 
.state   l,kig.,  Kansas  City,  Mo.,   Engr.     Noted  Mar.  2  and  30. 

,..„^*''"  "«»"»'"<I—''f~>fnfial)— Contract  for  municipal  water- 
CnlJ  ^,Y''.^^"l4V■^';!'7'  *"  ■'^-  ''^-  SfHW.XRTZ.  ColoradotSprings. 
Feb^-l?  and  jllr.-  16         "'■   ^    '''"'^'■'    «^-°««bluff,    Eng.r' Noted 

>»,-','""*••  ^»''*""—,(Officlal)— Contract  for  300,000-gal  capac- 
ity reservoir  awarded  to  THOMAS  KELLY,  Poison?  at  $.5,448- 
pipe  line  to  WASHINGTON  PIPE  AND  FOUNDRY  CO  Ta- 
uTnd^fa'^'g^*    33,600.      P.    F.    Faucelte.Eng"     Noted    Oct. 

Okla..  Henryette  —  Contract  for  improving-  water-works 
WniiamUn,  c7lV.''^'^'^  CONSTRUCTION  &0.,  M^siTogee.  "^t!^  S 

Okln.,  PniilN  Yalley — Contract  for  drilling  wells  for  water 
supply  awarded  to  LAYNE  &  BOWLER,  Houston.  Tex. 

si:«  Kits 

I'rnpo.ved    A\ork 

N.  H.,  perry-— City  plans  sewers  and  sewage-disposal  plant. 

Estimated  cost,  $75,000.     Dudley  &  Sawyer,   Manchester,   Engr. 

MaNN.,   Arliniccton — Bids   will   be   received    by   Board    of   Pub- 

\\orks,   Town    Hall,    until   noon,   Apr.    17.    for   constructing 

■tion   13  of  Arlington   Sewerage  System.     George   E.  Ahern. 


lie 

Sec .„ 

City    Engl 

MasM..  T.owell — City  Council  voted  to  appropriate  $10,700 
for  sewers  in  Wobuin  St.     Stephen  Kearney,  City  Engr. 

Mass.,  MarlboronKh — (Official)— Bids  will  be  received  by 
\\  ater   and    Sewerage   Commissioners,   City   Hall     until    5    p.m 

■^'■••^-''L'  ^^r  fui"n'shing  about  22.900  ft.  of  from  5-  to  12-in. 
vitrified  salt-glazed  sewer  pipe,  with  necessary  bends,  branch 
connections  and  stoppers.      (See  adv.  Apr.  6  issue.) 

R.  I.,  AVoonsueket — (Official) — Bids  will  be  received  bv 
board  of  Sewer  Commissioners,  City  Hall,  Main  St..  until 
5  p.m.,  Apr.  18.  for  about  4,800  ft.  8-in.  and  900  ft.  10-in.  sani- 
tary sewer  and  appurtenances.  Frank  II.  Mills,  Cit\-  Engr. 
(See  adv.  Apr.  6  issue.) 

A  ^^  y-, ^'"K''"'"*""— Bids  will  be  received  until  2:30  p.m.. 
Apr.  26.  by  Board  of  Contract  and  Supply  for  Section  1  of 
main    intercepting    sewer.      W.    E.    Weller,    City    Engr. 

N.  Y.,  filoversville — See  item  under  "Streets  and  Roads." 

^!-  V-,  New  York — (Borough  of  Manhattan) — P.ids  will  be 
received  by  Marcus  M.  Mark.s.  I'.orough  Pres.,  Municipal  Bldg. 
until  2  p.m..  Apr.  19,  for  installing  sewer  drainage  svstem 
for  improving  drainage  of  roofs  and  streets  of  West  Wash- 
ington Market. 

N.   Y.   New  York — (Borough    of   Manhattan) — P.ids    will    be 
received  by  Marcus  M.  Marks,  Borough  Pres.,  Municipal  Bldg 
until  2  p.m.,  Apr.  19,  for  improving  sewer  in  lllth  St.   between 
Cth  Ave.  and  Broadway. 

N.  J.,  New  Brunsw-Irk — City  plans  sanitary  trunk  sewer. 
Estimated   cost,   $12,000. 

N.  .1.,  PliillipNbnrt!: — (O(Iicial) — City  retained  firm  of  George 
W.  Fuller,  1,0  Broadway,  New  York,  N.  Y.,  as  consulting  engi- 
neers to  advise  on  question  of  most  suitabl<>  sewage-disposal 
project  for  local  conditions.  Robert  P.  Howell,  Citv  Engr 
Noted  Mar.  16.  .  j  »  . 

N.  .1..  KidKefleld — (Official) — Bids  will  be  received  bv  Mayor 
and  Council  of  Borough  of  Ridgefield.  until  9  p.m..  .\pr.  19,  "for 
sewerage  system  and  sewage-disposal  plant.  Charles  B. 
A\  ilson,  Borough  Clk.      (See  adv.  -Apr.  6  issue.) 

Penn.,  F.rie — City  contemplates  $30,000  bond  issue  for  west 
side   sewer.      B.    E.    Briggs,    City    Engr. 

Penn..  IlarrisburK — Bids  will  be  received  bv  W  H  Lynch 
Supt.  Pub.  Wks.,  until  May  1,  for  sewers  in  Bellevue  Rd.  "from 
Pentwafer  Rd.  to  near  22d  St.     Jl.  B.  Cowden.  City  Engr. 

Penn.,  l>ittNl>nrKli — Plans  being  prepared  for  sewer.s  in  Cal- 
vin and  Simon  St.  and  Shady  Ave.  Estimated  cost,  $4,100 
Robert  Swan,   Dir.   Pub.   Wks. 

Md.,  HaKerMtown — Citizens  voted  $750,000  bonds  for  sewer 
system.     J.   .McPherson,   Mayor.     Noted   Dec.   9   and   23. 

Va.,    .\ItaviMta — See     item     under    "Water-Works." 

W.  An.,  St.  Maryn — City  contemplates  sewer  construction. 
Charles  Carroll.   City  Clk. 
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Ithlii.  I<'lii)lln>  I'liitiH  ItpliiK  coiihIiIi-i'i-iI  liy  City  Counril  for 
liiMii'ovdi^   riuiiy   St.   McwiT.      U.   K.   SlrliiKrollow,   City    Hmki"- 

Ohio,  1. linn— City  rotiilnod  Oooiko  l\.  Kullcr,  Conault.  I^tiKr., 
hfow   York,  N.  Y.,  to  nmko  Burvt-y  of  prcHeiU  Mcwor  Hywleiii. 

■  nil.,  AiiilrrMoii  -UlilH  will  NixMi  lie  rocolvcd  for  CottiiKO  Ave. 
,Mrwii.      i:.    II     .sii.iiior,   City    lOimr. 

Iiiil..  Wiirmiw — CItv   coiiti'iiiplnteH  snnltnry  Bowor  on   South 

nunai(.  SI. 

\\U.,  <'hl|>|i«MTn  KnllK — HIiIh  will  l)i<  rccolveil  by  I-.  V.  Kcllx. 
City  Clk.,  until  Apr.  21.  for  npproxlniati'ly  2  H>  ml.  vltrltlrd 
plpi>  Howi-r,  IL'-  to  '.'l-ln.  (liiuui'tcr.  anil  I.SO  i-u.yd.  rock  excava- 
tion.     A.    I-:.    Tluinip.son,    City    ICnjjr. 

\VU.,  Klkliiirt  I,nk«>— (Olllclal) — Citizens  voted  $iri,000  bonds 
for   .sanitary    .si'wcr   system.      Noted    Dec.    23. 

Win..  Slirlioyunn — (Olllclal) — Citizens  voted  $(■..^,nflO  bond.s 
for   water-works  system. 

lotvn,  <V<liir  KnitlilM — See  Item  under  "Wnter-Works." 

lowii.  I»«'M  MolnrM — Rids  will  be  received  until  !)  a.m.,  Apr. 
10  I>v  Horace  Suson>r,  Cltv  Clk..  for  Closes  Creek  Sewer 
System.      V.  Carrs.   Kn^r.     Noted   Sept.   30  and   Dec.   23. 

lowii,  I.Bko  Vl«>w — Bids  will  be  received  by  city  until  A^)r. 
21  for  si-wer  and  sewane-dlsnosal  i)lant.  Hrice  &  Standcvin. 
430   Hee   lUdR.,   t)maha.   Neb.,   Kngr.     Noted  Mar.   23. 

lown,  MnMoii  City — Hiils  will  be  received  until  10  a.m., 
Apr.  17.  bv  J.  H.  .McMwen.  Cltv  Clk..  for  sewer  construction, 
I'roposals '.N'os.   1  and  2,   including  main  and  lateral  sewers. 

Minn.,  Atwnter — City  contemplates  sewer  system.  Charles 
.\.  .Swin.-;on,  Clk. 

Minn.,  ItcnildJI — Thomas  Swinson.  City  Enpr.,  will  |)repare 
plan.s  i ml  ( -stimated  cost  of  sanitary  sewer  in  America  .\ve. 
Heorge  Stein,   City   Clk. 

Minn.,  llenNOn — (Otllcial) — We  have  been  informed  that 
contract  for  sanitary  sewer  and  sewapre-treatment  plant  will 
not  be  awarded  as  "bond  issue  for  same  was  defeated.  S.  13. 
Gardner,  City  Kngr.     Noted  Dec.  16  and  Jan.  6. 

Minn.,  Kveleth — Plans  beinp  prepared  by  City  EnRlneer  for 
storm  sewer  leadins;  to  and  from  mausoleum.  C.  H.  Williams, 
City  Clk. 

Minn.,  Fnrlbaiilt — Tlans  being  prepared  for  sewer.  Frank 
McKellip.    City    Kn^r. 

Minn.,  Koeliester — City  plans  sewers  in  North  Central  Ave., 
West  4lh.   Kast  .')th  and  South  I'earl   St. 

Kan.,  Downs — Press  reports  state  city  contemplates  sewer 
s.vstem. 

Kan..  Hinifratlia — Preliminary  plans  beinsr  prepared  by 
Black  &  Veatch.  Kngr.,  .'iO"  Inter-State  Bldg.,  Kansas  City,  Mo., 
for  sewer  and  sewage-disposal  plant.     Noted   Dec.   16. 

Xeb.,   GerinK — Citizens    voted    bonds    for   sewer    system. 

»b.,  fJranrt   Island — Election   will    soon   be   held    to   vote   on 


Grant    &    Pulton,    Lincoln, 
Oxford — City   plans   sewer   system. 


$2.")0.000    bonds    for    sewer    system. 
Engrr.     Noted  Mar.   23. 


Keb., 

S.  D.,  I»arker — Election  will  be  held  Apr.  IS  to  vote  on  $28,- 
000   bonds  for   sewer  system.      Noted   Mar.   ;i. 

S.  D.,  Kedfield — Bids  will  be  received  until  Apr.  17  by  C.  J. 
Mariner.  City  Audr.,  for  sewers  in  Dakota  Ave.  and  various 
other  streets. 

Mont.,  Anaeonda — Election  will  be  held  Apr.  24  to  vote  on 
$40  000  bonds  for  sewer  on  Adams  St.  W.  B.  Vestal,  Ji.,  City 
Engr. 

Mont.,  Anaconda — Election  will  be  held  Apr.  25  to  vote  on 
bonds  for  drainage  system   for  3rd  St. 

Ark.,   Ilel>er  Sprlnars — See   item   under  "Water  AVorks." 

Tex.,  Aii.>itin — Bids  will  be  received  until  11  a.m.,  Apr.  23. 
bv  P  W.  Powell.  Supt.  of  Streets,  for  storm  sewers.  Esti- 
mated  cost,    $50,000.      Noted   Mar.   23   and   Apr.    6. 

Tex.,  El  Campo — (Official)— We  have  been  informed  that 
city  does  not  plan  to  improve  sewer  system  as  stated  in  our 
issue    of    Mar.    30.      John    Melcher,    Mayor. 

Tex.,  Paris — (Official) — Citizens  voted  $10,000  bonds  for 
sewage-disposal  plant.  E.  H.  McCuistion,  Mayor.  Noted 
Mar.    23. 

Okla.,  Afton — (Official) — Plans  being  prepared  by  Benham 
Engineering  Co..  Oklahoma,  for  main  and  lateral  sewers. 
Estimated   cost,    $40,000. 

Okla..  Marlow — Citizens  voted  bonds  for  sewer  system. 
Noted  Mar.  30. 

Okla.,  Ollton — Citv  Council  passed  ordinance  authorizing 
$10,000  bond  issue  for  sewers.     E.  K.   Frank,  Pres.  Bd.  Trus. 

Wash.,  Mt.  Vernon — (Official) — Bids  will  be  received  about 
Mav  15  by  E.  Crookston.  City  Clk.,  for  storm  sewer.  Esti- 
mated cost,  $7,000.     L.  J.  Canfleld,  City  Engr.     Noted  Mar.  30. 

Calif.,  Long  Beach — Citv  Commission  ordered  construction 
of  30-in.  brick  pipe  storm  water  sewer  and  appurtenances  in 
portions  of  Hill  St.  and  Atlantic  Ave.     A.  de  Ring,  City  Engr. 

Calif.,  Richmond — Citv  Council  contemplates  storm  sewer 
and  drainage  ditch.  Estimated  cost,  $115,000  and  $50,000, 
respectively.     H.  D.  Chapman,  City  Engr. 

Calif.,  Richmond — See  item  under  "Streets  and  Roads." 
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Coiilniet  for  siwer  In  Lewis  St.  uwurded 
Marker  St.,  Hartford. 
i>  lork  (liorouk'h  of  Itrooklyn)  — (O(Ilclal)  — HldM 
•.  II  foi'  constriietlnK  sewers  In  (a)  3!tth  St.  from 
Ave.,  (b)  I'last  22(1  St.  from  Avi-.  1.  to  Ave.  M,  (c) 
IXth  to  liPlh  Ave.,  (d)  Hay  Uldne  Ave.  from  IXth 
(e)  East  IMli  St.  from  sewer  summit  about  280 
ft.  south  of  Ave.  N,  (f)  Ave.  J  from  Griivi-send  Ave,  to  East 
3(1  St.,  (If)  westerly  side  of  7th  Ave.  from  76tli  to  77tli  St.  as 
follows:  Casey  Bros.  lOtiglneerIng  Co.,  2S0  Broadway  (MorouKh 
of  Manhattan),  (n)  Hl.xr,",,  (b)  88.65'/,,  (v)  83.7B7,,'(f)  811,75 '/  ; 
Frank  Splnella,  308  Allanlle  Avi-.,  (a)  82%,  (b)  85%.  (c)  85%, 
(d)  81'/,,  (e)  83'/,;  I'asciuall  TomaHClte,  1133  GOth  St..  (c) 
itI.S!!';;,  (d)  82.9d'/, ,  (e)  81.!I!I'X,  (f)  85.46'/,,  (k)  92.457,.; 
Murphy  Bros..  25th  and  Cropsey  St.,  (a)  82Vii7'.  (b)  H6%,  (d> 
H2»/n%.,  (e)  72Vii%.  (K)  82'X,  Louis  A.  Delser,  Jr.,  (f)  90%.  (k) 
88';!. 

N.  v..  I'ort  WnHhlnurton-  fOnicial) — Low  bids  were  received 
Mar.  :)1  by  Sewer  CoimmiIs.mIoikms  of  Port  Washington  Sewer 
District  for  sewer  system  as  follows:  J.  L.  SIgretto  &  Co.,  Ft. 
Schuyler  Ud.,  Bronx,  N.  Y..  $119,000;  James  l-'erry  &  Sons, 
Inc.,  Baltimore,  Md.,  $128,169;  N.  Maglnl,  $132,558.  Carl  H. 
Watson.    lOngr.      Noted    Mar.    !l    and    16. 

\.  .1.,  Newark — Cf>ntract  for  sewer  In  Ulver  St.  awarded  to 
JA.VIES  A.  CHBISTIE.  36  Thomas  St.,  Newark.  M.  H.  Shor- 
rard.    City    lOngr. 

IV.  <'.,  KInMtnn — Contract  for  completing  sewerage  system 
awarded  to  MISHLEK  ^r  FLYNN,  Chattanooga,  Tenn.  F.  J. 
Sutton,    Mayor.      Noted    Apr.    6. 

♦in.,  .Savannah — Contracts  for  ho\ise  drain  and  storm  sewer 
system  awarded  ;is  follows:  BENSIIAIN  BBf)S.  CONSTUUC;- 
TION  A.Nl)  CONTUACTING  CO.,  Center  Moriches.  N.  Y..  at 
$121,124.  for  Division  A.  east  side  contract;  GADSDE.N  CON- 
TRACTING CO.  and  GUILD  &  CO..  Savannah,  Jointly,  at  $132,- 
288  for  Division  B.  west  side  contract.  E.  R.  Conant,  Engr. 
Noted    Nov.    4   and    Mar.    16. 

Ohio,  Cincinnati  —  Contract  for  sewer  In  McHenry  Ave. 
awarded  to  J.  J.  BROWN,  906  Elberon  Ave.,  Cincinnati.  Prank 
S.    Krug,    City    lOngr. 

Ohio,  I.nkcwood — (Odicial) — Contract  for  sewage-disposal 
plant  awarded  to  LOWENSOHN  &  TILE,  10402  Parkgate  Ave., 
Cleveland,   at   $78,325.     Noted   Feb.   24   and   Mar.   16. 

>ViN.,  Kobler — Contract  for  sewer  work  awarded  to  D.  VAN 
STELLE,   Sheboygan. 

WIh.,  OshkoNh — Contracts  for  sewers  in  Babbits  Ave.,  23d. 
24th,  Spruce  and  Michigan  St.  awarded  to  A.  H.  STREY  and 
for  sewer  in  South  Park  Ave.  to  C.  JOHNSON.  Noted  Jan.  20 
and   Mar.   9. 

\Vi.s.,  Randolph — Contracts  for  17,650  ft.  of  8-  to  12-ln.  pipe 
sewer,  manholes,  etc.,  awarded  to  E.  T.  SVKES  CO.,  Minne- 
apolis, Minn.;  4  concrete  septic  tanks  to  A.  TIEDEMANN,  Lud- 
ington,  Mich.  Estimated  cost,  $20,000.  Noted  Feb.  24  and 
Mar.  16. 

WIh.,  Sheboygan — (Official) — Contr.act  for  constructing 
sanitary  sewers  in  District  No.  1  awarded  to  E.  M.  SCHE- 
FLOW,  Elgin,  111.,  at  $7,528.     J.  Donoline  Engr.     Noted  Mar.  23. 

AViN.,  W'auwatona — Board  of  Public  Works  awarded  con- 
tract for  pipe  sewers,  manholes,  etc.,  to  MICHAWL  SYNO- 
WISCZ,  Wauwatosa;  water  mains,  hydrants,  etc.,  to  HER- 
MAN HOHENSEE,  Milwaukee. 

Iowa,  Shenandoali — Contract  for  sewers  in  East  Thomas 
and   6th  St.  awarded   to   DUNNEGAN  &  BRIGGS. 

Minn..  Litchfield — Contract  for  11,360  ft.  of  sewer  awarded 
to  E.  LENHARDT,   Litchfield,  at   $13,996.     Noted  Mar.   23. 

Mont..  Livingston — Contract  for  lateral  sewer  in  Special 
Improvement    District    No.    70    awarded    to    McLAUGHLIN    & 

O'NEIL. 

Tex.,  Venus — Contract  for  sewer  system  awarded  to  WINS- 
LETT  ELDRIDGE  CO.,  Dallas.  Estimated  cost,  $10,000.  Noted 
Jan.  20  and  Mar.  30. 

Colo.,  Boulder — (Official) — Contract  for  sewer  construction 
awarded  to  GORDON  &  T.\YLOR  CONSTRUCTION  CO.,  Cen- 
tury Rldg..  Denver,  at  $12,041.  George  Joslyn,  City  Engr. 
Noted  Sept.  30  and  Mar.  16. 

Ore.,  McMinnvlilc — Contract  for  sewer  system  awarded  to 
B.    R.    DENNIS    CONSTRUCTION    CO.,    at    $11,500. 

Calif.,  Stockton — Citv  Council  awarded  contract  for  sewer 
construction  to  W.  S.  GAUSE,  Piedmont,  at  $13,710. 

GARBAGE 

Proposed    AVork 

Ky.,     Lexington — City     contemplates     garbage     incinerator 

plant. 

Ind.,  Indianapolis — H.  G.  Morgan,  M.  D.,  City  Sanitatium. 
recommended  construction  of  rubbish  incinerator.  Estimated 
cost,    $25,000. 

Iowa,  Des  Moines — Citizens  voted  $100,000  bonds  for  gar- 
bage-disposal plant.     F.   N.  Carrs,  City  Engr.     Noted  Mar.   16. 

Bids  in   and   Contracts  Awarded 

N.  J.,  Long  Branch — Contract  awarded  to  HARRY  T. 
BLODGETT   for   removal   of   garbage   for   5   yr.      Noted   Mar.    9. 

Mich.,  Pontiac — City  awarded  contract  for  collecting  gar- 
bage and  dead  animals  for  period  of  3  yr.  to  FRED  EARL 
at  50c.  per  can  per  month  for  collection  of  garbage  with  addi- 
tional 5c.  for  each  garbage  can  of  tins  collected;  removing 
dead  horses  and  cows  75c..  and  15c.  for  smaller  animals. 
William  J.   Fisher,  City  Engr. 

Minn.,  Hibbing — Contract  for  Incinerator  plant  awarded  tc 
G.  E.  OVERSON,  International  Falls,  at  $7,450.     Noted  Mar.  2. 

Tex.,  Port  Arthur — Contract  for  garbage  incinerator 
awarded  to  DECARIE  INCINERATOR  CO.,  Minneapolis,  Minn.. 
at  $7,500.     Noted  Jan.   13. 
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STRi:::rs  ami  hoaus 

^'ropitHr)!  Work 

Mnine,  Portlnnd — According  to  press  reports  Washington 
Ave.  from  Kail  Hiook  St.  northerly  and  westerly  will  be  im- 
proved.    About  $26,000  available  for  this  work. 

MiiMM.,  Andover — Bids  will  be  received  by  Massachusetts 
Highway  Commission,  Koom  212,  State  House,  Boston,  until 
noon,  Apr.  18,  for  surfacing  section  of  State  Highway  in 
Andover. 

MuNM.,  nnruHtable — Bids  will  be  received  by  Massachusetts 
Highway  Commission,  Koom  212.  State  House,  Boston,  until 
noon.  Apr.  Ih,  for  surfacing  section  of  State  Highway  in 
Barnstable. 

MiiNN.,  Lowell — County  Commissioners  contemplate  im- 
provement of  road  on  south  bank  of  Alerrimac  liiver. 

Ma^4.'«.,  Lunenburg — Bids  will  be  received  by  Massachusetts 
Highway  Commission,  Room  212,  State  House,  Boston,  until 
noon.  Apr.  IS,  for  surfacing  section  of  State  Highway  in 
Lune.nburg. 

MaNM.,  Keudini? — Bids  will  be  received  by  Massachusetts 
Highway  Commission,  Room  212,  State  House,  Boston,  until 
noon,  Apr.  IS,  for  surfacing  section  of  State  Highway  in 
Reading. 

MasH.,  Wnyland — Bids  will  be  received  by  Massachusetts 
Highway  Commission.  Room  212,  State  House,  Boston,  until 
noon.  Apr.  IS,  for  surfacing  section  of  State  Highway  in 
Wayland. 

Conn,,  Hartford — Bids  will  be  received  by  Board  of  Wa- 
ter Commissioners  until  May  1  for  gravel  road  2%  nii.  long 
through  new  country  in  towns  of  Hartford  and  Barkhamsted. 

N.  Y.,  Albany — Maier  Bill  appropriating  $1,956,275  for 
states  share  of  cost  of  improving  and  repairing  town  high- 
ways  passed   by   .State    Assembly. 

N.  Y.,  Booneville — City  plans  to  pave  Post  St. 

N.  Y.,  DolKeville — City  plans  to  pave  Eaville  Ave.  and 
State  St.     Estimated  cost.  $22,000.     H.  H.  Dopp,  Village  Treas. 

N.  \\,  Oloversville — (Official) — Bids  will  be  received  by 
Clarence  J.  JMahoney.  City  Clk.,  until  .")  p.m..  Apr.  IS,  for 
paving  and  sewer  work.  Harry  J.  Hanner,  City  Engr.  (See 
adv.    Apr.    6    issue). 

IV.  Y.,  Horseheads — Plans  being  prepared  for  paving  Main 
St. 

N.  Y.,  New  York — (Borough  of  Bronx) — (OfHcial) — Bids 
will  be  received  by  Douglas  Mathewson,  Borough  Pres., 
Municipal  Bldg.,  Crotona  Park.  177th  St.  and  3d  Ave.,  until 
10:30  a.m.,  Apr.  18,  for  furnishing  and  delivering  7,000  cu.yd. 
grits. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Bids  will  be  received  by  Marcus  M.  Mailis.  Borough  Pres., 
Room  2032  Municipal  Bldg..  until  2  p.m.,  Apr.  19,  for  r>;gulat- 
ing  and  repaving  with  sheet  asphalt  on  concrete  foundation 
streets  within  area  of  West  Washington  Market.  Loew, 
Hewitt.  Thompson.  Grace  and  Lawton  Ave.;  regulating  and 
paving  with  sheet  asphalt  on  concrete  foundation  Bennett 
Ave.  from  north  curb  of  181st  St.  to  south  house  line  of 
184th  St. 

N.  Y.,  New  York — (Borough  of  Queens)  —  (Official) — Bids 
will  be  received  by  Maurice  E.  Connolly.  Borough  Pros..  Bor- 
ough Hall.  5th  St.  and  Jackson  Ave..  Long  Island  City,  until 
11  a.m.,  Apr.  21,  for  regulating  and  grading  sidewalk  and 
gutter  space  and  laying  sidewalks  where  necessary  and  cross- 
walks on  westerly  side  of  4th  St.  from  Jackson  to  Polk  Ave.. 
2d  Ward;  repairing  sheet  asphalt  pavements  in  1st.  2d.  3d 
and   4th  Wards. 

N.  Y.,  AVaterloo — City  plans  to  pave  Virginia  and  West 
Main    St.      Estimated    cost,    $57,000. 

N.  J.,  Arlineton — Board  of  Chosen  Freeholders  plans  to  im- 
prove Belleville  Turnpike  between  Arlington  and  North  Ar- 
lington. 

N.  J.,  Bayonne — Business  Men's  Association  negotiating  for 
improvement  of  Broadway.     W.   L.   Clarkson,   City   Engr. 

N.  J.,  Oaklyn — City  Council  passed  ordinances  to  pave  Lake 
View,   Beechwood.  Bettlewood  and  Newton  St. 

N.  J.,  Somervile — Board  of  Chosen  Freeholders  of  County 
plans  to  resurface  portion  of  main  road  through  Bernards 
Township.      Estimated  cost,   $16,000. 

N.  J.,  VVeehawken — Bids  will  be  received  by  Thomas  Car- 
roll. Township  Clk..  until  8  p.m..  Apr.  17.  for  regulating,  grad- 
ing, curbing,  paving  and  constructing  sidewalks  in  Liberty 
PI.   and   2nd   St.      Estimated   cost,    $20,000. 

Penn.,  Harrisburs — (Official)- — Bids  will  be  received  by  W. 
H.  I^ynch,  Supt.  St.  and  Pub.  Imprvts,  until  Apr.  24,  for  paving 
6  strcet.s  in  Bellevue  Park.  M.  B.  Cowden,  City  Engr.  Noted 
Apr.  6. 

I'enn..  Haverford — Commissioners  of  Haverford  Township 
contemplate   $48,000   bond   issue   for   road   improvements. 

IVnn.,  Lebanon — (Official) — Bids  will  be  received  by  D.  M. 
Sharp.  Citv  Clk..  until  May  15.  for  paving.  Estimated  cost. 
$90,000.      P.    A.    Vokker,    City   Engr. 

Penn.,  Fniontown — Bids  will  be  received  by  L.  V.  Phillips 
until  Apr.  22  for  1  mi.  paved  road  beginning  at  fork  of  road 
about  1  mi.  southwest  of  Brownsville,  and  extending  in  south- 
erly direction   1   mi. 

Md.,  Ilnltlmore — Bids  will  be  received  by  John  H.  Robin- 
ette.  I'res.  Comis.  for  Opening  St..  until  Apr.  19,  for  paving 
The  Alameda  from  point  northwest  of  Hartford  Rd.  to  33d  St., 
Contract  No.  143-A. 

Md.,  Ilaltimore — Bill  presented  to  State  Legislature  asking 
for  $2,000,000  annex  paving  loan  for  improving  streets  of 
city. 

Md.,  Itockvllle — Montgomery  County  contemplates  $40,000 
bond    issue    for    road    improvements. 

Va.,  Kielimond — Bolton.  Clarke  &  Pratt.  Engr..  submitted 
report  to  Administrative  Board  estimating  cost  of  construct- 
ing Riverside   Drive  at  $222,225.     C.  E.   Boiling,  City   Engr. 


W.  Va.,  Beokley — Citizens  of  Raleigh  County  voted  $835,000 
bonds  for  road  Improvements  in  Town,  Trap  Hill.  Shady 
Springs  and  Slab  Fork  Districts.  Noted  Feb.  24  and  Mar.  23. 
.  W.  Va.,  CheNter — Bonds  for  $50,000  will  be  sold  by  Poe  Dis- 
J,';','^''^"'*"'''^"^''^  County,  for  improving  roads.  R.  R.  Hobbs, 
Clk.  County  Court. 

\V.  Va.,  Hinton — Bonds  for  $170,000  will  be  sold  by  county 
for   road    imiirovements.     J.   M.   Garden,   Clk.  County  Court. 

\V.  Va.,  .'ineMlew — Bonds  for  $15,000  will  be  sold  for  street 
improvements.  G.  B.  Waggoner,  Recdr.  Noted  Aug.  19  and 
Sept.   16. 

\V.  Va.,  KinKwood — Kingwood  District  of  Preston  County 
will  sell  $164,000  bonds  for  road  improvements.  K.  C.  Everly, 
Clk.    County    Court.      Noted    Nov.    25    and    Dec.    23. 

\V.  Va.,  I.ineoln — Election  will  be  held  in  Lincoln  County 
to  vote  on  $650,000  bon<ls  for  constructing  about  39  mi.   roads. 

W.  Va.,  WoMt  Union — Bids  will  be  received  )t\-  Commission- 
ers of  Doddridge  County.  West  Union  District,  until  Apr.  28 
for  purchase  of  $200,000  bonds  for  road  Improvements  in  West 
Union  District.  H.  Hutson,  Clk.  County  Court.  Noted  Feb. 
3  and   Mar.   23. 

N.  C,  Dunn — City  contemplates  expenditure  of  $35,000  for 
street    improvements.      J.    W.    Turnage,    Mayor. 

N.  C,  IIi>;li  Point — According  to  press  reports  city  will 
hold  election  May  23  to  vote  on  bonds  for  street  improvements. 
Noted   Feb.    3   and   Mar.    23. 

N.    C,    LouiNburf? — Bonds    for    $30,000    voted    bv    Franklin 
County,    CeJar   Rock    Township,    for    road    improvements. 

N.  C,  Italeigli — City  contemplates  expenditure  of  $50,000 
for  paving  stieets  with  asphalt.     R.  B.   Sewell.   City    Engr. 

N.  C,  Wilmington — Preliminary  surveys  being  made  for 
Wilmington -Fayette  Highway. 

Fla.,  BiiNlineli — Commissioners  of  Sumpter  County.  Special 
Kd.  and  Bridge  District  No.  2,  plans  to  constiuct  34  mi.  high- 
way. iCstimated  cost,  $60,000.  W.  M.  Francisco,  Zephyrhills. 
Consult.   Engr. 

Fla.,  Ft.  Lauderdale — Citizens  of  Broward  County,  District 
No.  2,  voted  $175,000  bonds  for  roads  and  bridges.  H.  C.  Davis, 
Engr.     Noted   Feb.   24. 

Fla.,  Miami — Election  will  be  held  Mav  9  to  vote  on  $25,000 
bonds  for  road  improvements  in  Dade  County. 

F-ia.,  Palatka  SprinKS — Citizens  of  I'utnam  Countv  voted 
$80,000  bonds  for  sand  asi)halt  road  from  I'alatka  to"Orange 
Springs,   ISVi   mi.     Noted   Dec.   30  and   Mar.   2. 

Fla.,  SebrinK — City  plans  to  construct  about  50,000  sq.vd. 
asphalt  paving  and  3  mi.  concrete  curbing.  Haudon  Engineer- 
ing  Co..    Savannah.    Oa..    Engr.      H.    C.    Brown.    Mayor. 

Ala.,  Bay  Minette — Bids  will  be  received  bv  Commissioners 
of  Baldwin  County  until  May  15  for  imi)roving  Trunk  Line  Rd. 
from  Little  River  to  Gulf  of  Mexico,  about  90  mi.,  Forest 
Highway  from  Bay  Minette  to  Perdido,  13  mi.  and  7  sections 
of  road  from  9  to  20  mi.  each.  J.  M.  Garrett,  Bay  Minette, 
Engr. 

Miss.,  Brookhaven — Citizens  of  Lincoln  Countv  votdd  bonds 
for  road  improvements.  S.  P.  Oliver,  County  Superv.  Noted 
Mar.   2. 

Miss.,  Clarksdale — Bids  will  be  received  bv  A.  C.  Tuttle. 
City  Clk..  until  Apr.  18  for  improving  number  of  streets  by 
paving,    curbing,    guttering   and    constructing    sidewalks. 

Mis.s.,  Columbus — Bonds  for  $40,000  voted  bv  Lowndes 
County.  District  No.  1,  for  road  work.  District  "No.  2  will 
contribute  $20,000  toward  this  amount  which  will  be  used 
toward  completion  of  Jackson   Highway  through  county. 

Miss.,  Greenville — Election  will  soon  be  held  In  Washington 
County  to  vote  on  $500,000  bonds  for  road  improvements. 
Noted  Apr.  6. 

Miss.,  La  Plata — Commissioners  of  Charles  County  contem- 
plate  bond   issue  for   road  improvements. 

Miss.,  Liberty — Commissioners  of  Amite  County  contem- 
plate $300,000  bond  issue  for  road  improvements. 

Miss.,  .Moorhead — Election  will  soon  be  held  to  vote  on  $1.- 
000.000   bonds  for  road   improvements. 

Miss.,  Pass  Christian — Plans  being  prepared  for  Improving 
various  streets  of  city.  Estimated  cost.  $30,000.  X.  A.  Kramer. 
Magnolia,    Engr.      Noted    Jan.    27. 

Miss.,  Senatobia — Tate  Countv  Good  Roads  Association  will 
reconstruct  route  of  Jefferson  Highway. 

La.,  Amite — Bonds  for  $110,000  voted  for  road  improvements 
in  6th  Ward.     Noted  Mar.  9. 

La.,  Franklinton — Plans  being  considered  bv  Washington 
Parish    I'olice   Jury    for   constructing    140    mi.    road. 

La.,  Leesville — Bonds  for  $150,000  will  be  issued  by  Vernon 
Parish  I'olice  Jury  for  road  work. 

La.,  New  Orleans — (Official) — Bids  will  be  received  bv 
Highway  Department  of  Board  of  State  Engineers  of  Louisi- 
ana. Room  104.  New  Orleans  Court  Bldg..  until  noon,  Ai)r.  21,  for 
constructing  highways  in  Winn  and  Lafavettc  Parish  and 
highways  and  bridges  in  Caddo  Parish.  W.  E.  Atkinson,  State 
Highway    Engr. 

Tenn.,  Benton — Election  will  soon  be  held  in  Polk  County 
to  vote  on  $95,000  bonds  for  road  improvements.     Noted  Mar.  9. 

Tenn.,  Cleveland — Bonds  for  $25,000  will  be  sold  for  road 
improvements  in  Bradley  County.     Noted  Feb.  3. 

Tenn.,  MoEwen — Humphreys  County  contemplates  $200,000 
bond   issue   for  road   work.      E.  L.   Peoples,   (jounty   Engr. 

Tenn.,  Paris — Election  will  be  held  in  Henry  County  in 
August   to  vote  on   $250,000    bonds   for   road    improvements. 

Tenn.,  Savannah — Election  will  be  held  in  Hardin  County 
June  3  to  vote  on  $100,000  bonds  for  road   improvements. 

Tenn.,  I'nion  City — Election  will  be  held  some  time  in 
May  in  01)ion  County  to  vote  on  $500,000  bonds  for  160  mi. 
road.      Noted   Mar.   2. 

Tenn.,  WurtburK — Election  will  be  held  In  Morgan  County 
May  20  to  vote  on  $100,000  bonds  for  road  improvements. 
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Ky..  AiiioiMtn — County  will  liold  olccllon  .luiii'  17  to  vote 
iHi  JL'd.OOO  lioiiilM  for  imul  linproviMiicntM.     \V.  11.  (MbMon,  County 

.1  IKlKl'. 

K>.,  »  nrr«>IH«iii--H()iiil«  for  $.10,00(1  iiold  liv  Ciiiriill  County 
fur  linprovlMK  CiullHlf   ltd.     N<ili-<l  Auk.    I'.i. 

K;.,  (Mliiiiililn  llonilH  for  flU.OUU  Hold  liy  HuhhoII  Coiitity 
for    road    IniinovrnuMilH. 

I\>.,  «i<MirK«-totvn  llondB  fur  SlOfl.lOO  Hold  by  CoitinilHHlon- 
iiH  of  .Si-oll  «'i>imly  for  roiid  liniirovciiu'ntH.  J.  U.  Ward, 
County  Jiiilm'.     Notud  Nov.  2!i  anil  Jan.  1!7. 

Ii>„  <;liiMKOw — I'Moctlon  will  tin  ludd  Mny  20  In  Ilarron 
Cnunly  to  vote  on  liondo  for  road  IniprovoniontH.  Noted 
.\|ir.    ti. 

K>..  (irn.vnoii-Ti'lHcal  Court  of  Carter  County  will  Issue 
$100,(100  IximiIh  for  roail  Improvi-nientM.  Will  uImo  uHk  Mtale  to 
coiitrlliuli'    like   amount. 

K.V..  Ilaxiird  lllds  will  l.i-  rcTclvod  by  W.  .M.  TurHlfull, 
Mayor,  uiilil   .\1m.\    I   for  1  Vi   nil.  paving.     Noti-d   Mar.  liH. 

Ky.,  lliipkliiMt  lilt'-  lUdH  will  lie  rcfflvcd  by  ConunlHHloncrH 
of  Clirl.stlan  County  until  Apr.  L'O  for  purrluiHi^  of  $100,000 
bond.M  for  road  IniprovoniciilH.  t!harlcs  Kolsoin,  Ud.  Knutr. 
Noti-d   Fob.   3  and    Apr.   «. 

Ky..  l.iiKriniKr  KondH  for  $3r>,000  will  bo  Hold  by  Old- 
bain  County  for  road  work  In  CloHlien,  haiirannc,  Huclincr, 
Hallardsvillo  and  W.-stporl  niHtrlctH.  W.  1).  I'InkHton,  Clk. 
of   KLsoal   Court. 

Ky..  IIIMoii— lOloctlon  will  be  held  May  27  in  Tilinblo 
Count>-   to  Vote   on   ?!IO,000  bonds  for  road  work. 

Ky..  ^iortriinllclii — (Oitlclal) — Cltlzen.s  voted  $4ri0.000  bonds 
for   road   and   bridKe   In   I'nion   County.     Noted   Feb.   3. 

Ky..   M*.   StcrlliiK — City   plans   to   pave   several    streets. 

Ky..  0>vfiiMlM>r<h — Kid.s  will  be  reeelved  by  Fiscal  Court  of 
Ilavless  County  \intil  May  1  for  purchase  of  $600,000  bonds  for 
road  Iniprovoniont.s,     Noted  Mar.  ;•. 

Ky..  KiiNHrllvllle — Uussell  County  plans  to  sell  $40,000  bond.s 
for    road    and    bridge    work.      L.    G.   Bernard,    ClU. 

Ky..  VrrMailleM — City  plans  to  pave  Main  St.  from  Green 
St.   to  Broadway. 

Ky.,  Whitt'MhiirK: — Flection  will  be  held  May  6  in  Letcher 
Countv  to  vote  on  $200,000  bonds  for  road  work.  Noted 
Feb.    3. 

Ohio.  AniNt<-riInm — Tlids  will  be  received  by  city  until  Apr. 
24    for  paving   Liberty  St.   from  east  side  of   Market   .St.   to  end. 

Ohio.  Ilrllnlrt- — (Offleial) — Flection  will  be  held  -Api-.  25  to 
vote  on  $20,000  bonds  for  improving  M'^est  23r(l  St.  from  Bel- 
mont St.  to  west  corporation  line.  A.  J.  Norton,  City  Eiigr. 
Noted   Mar.   9. 

Ohio,  nellefontaine — City  contemplates  pavingr  Evansville 
St.  from  Columbus  to  Auburn  Ave.     C.  A.   Inskeep,  City   Engr. 

Ohio.  Bunllni;  «ir«'en — City  Council  passed  ordinance  to  im- 
prove Liberty   St.   from   Main    to   Vine  St. 

Oliio.  BuoyruM — Bids  will  be  received  by  .Jacob  Leifer,  Dir. 
Pub.  Str,.  until  Apr.  25  for  street  improvements.  Citizens  re- 
cently voted  $45,000  bonds  for  this  purpose.  F.  L.  Niederheiser, 
City  Engr.     Noted  Jan.  20  and  Mar.  2. 

Ohio,  Canton — Plans  being-  considered  for  improving  11th 
St.,   S.   AV.      William   E.   Sarve)-,   City   Kngr. 

Oliio.  Cleveland — Bids  will  be  received  by  Commissioner  of 
I'urchases  and  Supplies,  Room  511,  City  Hall,  until  noon,  Apr. 
til.  for  paving  and  repaying  13  streets.  Robert  Hoffman,  City 
Engr. 

Ohio,  rievelnnd — Bids  will  be  received  by  E.  G.  Krause, 
Clk.  of  Cuyahoga  County,  until  10  a.m.,  Apr.  22,  for  purchase 
of  $98,34  3  bonds  for  improving  Euclid  Ave. 

Oliio.  C€>luml)u.s — Bids  will  be  received  by  John  Scott,  Clk. 
of  Franklin  County,  until  10  a.m.,  Apr.  20.  for  purchase  of 
$15,000  bonds  for  improving  Postlewaite  and  Reese  Rd. 

Ohio,  nelaware- — City  Council  passed  resolution  to  con- 
struct and  repair  all  sidewalks  in  city.  G.  S.  Irwin,  City 
Engr. 

Olilo.  ISaton — Contract  will  be  awarded  about  June  for 
approximately  40,000  sq.yd.  paving.  A.  L.  Reid,  City  Engr. 
Noted  Jan.   27. 

Ohio.  Pindlay — Plans  being  considered  for  paving  East 
Front  St.  from  Main  to  Mechanic  St.  M.  K.  Stringfellow, 
City    Engr. 

Ohio,  Slansfleld — City  Council  passed  resolution  to  improve 
Bowman  St.  from  5th  St.  to  tracks  of  Erie  R.R.  W.  J.  Hazle- 
ton.   City   Engr. 

Ohio,  Mansfield — City  Council  passed  resolutions  to  im- 
prove Vennum  Ave.  and  Poplar  St.     W.  J.  Hazleton,  City  Engr. 

Ohio,  Mansfield — Citv  plans  to  improve  Dawson  Ave.  from 
Summit    to    Maple   St.      W.   J.    Hazleton,    City   Engr. 

Oliio,  Mansfield — Resolution  passed  by  City  Council  to  im- 
prove Blymyer  Ave.  from  1st  St.  to  Glessner  Ave.  W.  J. 
Hazleton,"  City  Engr. 

Ohio,  Xewark — Citv  Council  passed  resolution  to  improve 
11th  St.  from  West  Main  to  Granville  St.  C.  H.  Wells,  City 
Engr. 

Ohio,  Xiles — Citv  Council  passed  resolution  to  improve  Mill 
St.     W.  J.  Breeze,  City  Engr. 

Oltio,  Xlles — Citv  Council  passed  resolution  to  grade  South 
;Main  St.  from  south  end  of  Meander  Creek  Bridge  to  south 
city  line.     W.  J.  Breeze,  City  Engr. 

Ohio,  Xiles — Citv  Council  passed  resolutions  to  improve 
Nortli  Crandon  Ave.  from  Ribbons  Ave.  to  city  limits  and 
Depot  St.  from  Erie  R.R.  to  Walnut  St.  W.  J.  Breeze,  City 
Engr. 

Ohio,  Jefferson — Bids  will  be  received  by  County  Com- 
missioners until  1  p.m.,  Apr.  17,  for  improving  Dorset-Den- 
mark  Rd       Noted   Feb.   10. 


Ohio.  KIrllnnd  -( WlllouKhl.y  poHt  olllce)  — Bids  will  bu  re- 
(■elv.d  by  1.  II.  Ulie,  Clk.,  until  noun,  .M;iv  1,  for  purdiuBo  of 
$24,111111    I dH    fur    liiiiHi.vInK    Cblllliotlie    ltd. 

Ohio,  I'lirliiKe  -lOliitloii  will  be  lii-lil  Apr.  25  to  vote  on 
$15. I.Miid.-i    I'cir    Mtreel    IniproveiiientM    In    I'lirtage   TowiiHhlp. 

Ohio.  llfMdInK  County  CoiiiiiilHHlonerH  plan  to  Improve 
UiiidlMK    lid 

Ohio,  Si.rlnKllehl-  lObilloii  will  be  held  Aj)r.  25  to  vote  on 
$:i4:i.7iio  bniiils  for  Htieet  liiiproveinentH.  .M.  J.  Hahln.  Citv 
I'JiiKr. 

Ohio.    SleiilM-nvllle  City   Coiiiull    piiHsed    reHolutlon    to   pave 
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111  Itlilni-  and  .Mai.Nlaiid  Ave.  from  I'lttHburKh  St. 
In  n.lleviie  lllvd.  aiiil  Sl.'iik  St.  from  WellM  to  4tli  St.  J.  W. 
I.eecll,    City     h:ilKr. 

Ohio.  StraMliurK  IMans  appiovi-d  by  Countv  CommlHHlon- 
eiH    for    p.ivliii.;    Main    SI. 

Ohio.  'I'lllln  -.1.  1.  Obirlaniler,  County  .Surv..  preparing  plans 
for    I  r.    mi.    iiiacadam    road    In    Clliilon    TownHlilp. 

Ohio.  'I'lllln — I'lanH  being  iirepared  by  J.  I.  Oberlander, 
County  Surv.,  for  1  ml.  water-bound  macadam  road  In  Adams 
Tinviishlp. 

Ohio,  'I'roy — City  planH  to  pave  East  Main  St.  M.  A.  Gantz, 
City    lOngr. 

Ohio,  tipper  .SandiiMlcy — Plans  being  prepared  for  paving 
Market  .ind   Waliml   St.      R.   L.  Wager.  City  Engr. 

Ohio,  I'phniia— (Olllclal)  -fUilH  will  be  received  bv  H.  K. 
Rock.  Dir.  I'ub.  Sir.,  at  olllie  of  Citv  Auditor,  until  noon. 
May  2,  for  paving  Miami  St.  with  briik.  lOsllmatcd  cost.  $40,- 
000.      K.    h\    Sweet  ma  II,    City    lOngr.      Noted    Mar.    30. 

Ohio.  Went  I'ark — I'.idH  will  be  received  bv  Frederick 
Feiichter.  Clk..  until  noon,  .May  2,  for  purchase  of  $14,554 
bond.H  for  grading,  draining  and  constructing  sidewalks  on 
Williiins.    U<.ck|)ort  and  West  Park   St. 

■  nil.,  illoonilngton — Plans  will  be  prepared  for  paving  North 
W^•llnut  St.  and  2  blocks  on  East  3rd  St.  C.  E.  banner.  Citv 
Engr. 

Ind..  niulY4on — City  contemjjlates  improving  Washington 
.St.  between  Main  and  Johnson  .St.  Thomas  J.  McDowell, 
City  Clk. 

ind..  Illuirton — City  Council  contemplates  paving  all  streets 
in    business    di.Mtrict. 

Ind..  noonville — Bids  will  be  received  by  Commissioners  of 
Warwick  County  until  10  a.m..  May  2,  for  highways  in  Boon 
Township.     G.  H.  Bass,  Audr. 

Ind.,  lioonvllle — Citizens  of  Boonville  and  Boone  Townships 
voted  to  construct  23  mi.  of  road. 

Ind.,  Deeatur — Bids  will  be  received  by  Commissioners  of 
Adams  County  until  10  a.m..  M.ay  2,  for  macadamized  road  in 
Preble   Township.      T.   H.   Baltzell,   Audr. 

Ind.,  Decatur — Bonds  for  $14,000  sohl  liy  county  road  im- 
provements. 

Ind.,  Klkhart — L.  M.  Russell,  City  Engr..  recommended  pav- 
ing Sherman  St.  from  3rd  St.  to  bridge,  3rd  St.  from  Jefferson 
to  Sherman  St..  Jefferson  St.  from  2nd  to  3rd  St.,  Prospect  St. 
from  Riverside  Drive  to  Beardsley  Ave.  and  Arcade  Ave.  from 
Strong   Ave.    to   McNaughton    Park. 

Ind.,  Frankfort — According  to  press  reports  city  will  award 
contract  about  May  for  improving  South  and  Catterlin  St. 
Estimated  cost,  $24,625  and  $13,880,  respectively.  R.  H.  Boyn- 
ton,   City   Engr. 

Ind.,  Franklin — Bonds  for  $8,400  sold  for  improving 
county    roads. 

Ind..  (iioNhen — Bids  will  be  received  by  Commissioners  of 
Elkliart  County  until  10  a.m..  May  2,  for  brick  road  on  line 
between  Clinton.  Benton,  Elkhart  and  Jackson  Townships.  A. 
R.  Bemenderfer,  Audr. 

Ind..  Greenfield — Bids  will  be  received  by  Commissioners 
of  Hancock  County  until  10  a.m..  May  1.  for  gravel  road  on 
line  between  Center  and  Jackson  Townships  and  macadam- 
bound  road  on  line  between  Center,  Buck  Creek  and  Sugar 
Creek  Townships.     H.  J.   Rhue,  Audr. 

Ind..  ludinnnpolis — Bids  will  be  received  by  Board  of  Pub- 
lic Works  until  10  a.m.,  .\pr.  19,  for  improving  Blaine,  Glad- 
stone and  Holmes  Ave.  and  constructing  sidewalks  and  grad- 
ing Yandes  St.     B.  J.  T.  Jeup,   City  Engr. 

Ind..  Kokonio — Bids  will  be  received  by  Commissioners  of 
Howard  County  until  10  a.m..  May  2,  for  road  work  in  How- 
ard, Taylor,  Clay  and  Center  Townships.  W.  L.  Benson, 
Audr. 

Ind.,  Ijawrencebiirg — Bonds  for  $21,600  sold  for  gravel  roads 

in    county. 

Ind..  I.eltanou — Bids  will  be  received  by  Common  Council 
until  7:30  p.m.,  Apr.  24,  for  improving  Indianapolis  Ave. 
from  Main  to  Noble  St.  and  Esplanade  St.  from  W^est  to  Gar- 
field St.     Walter  Whitecotton,  City  Engr. 

Ind..  Ijogansport — Board  of  Public  Works  petitioned  to 
improve  McCarthy  St.     H.  H.  Thompson,  City  Engr. 

Ind.,  Marion — Bids  will  be  received  by  Commissioners  of 
Grant  (County  until  10  a.m..  May  2,  for  road  work  in  Jefferson, 
Center  and  Franklin  Townships.     M.  McRae,  Audr. 

Ind.,  Michigan  City — Bids  will  be  received  by  A.  Spychalski, 
City  Clk.,  until  10  a.m.,  Apr.  IS,  for  paving  Elston  St.  E.  G. 
Dunn,   City  Engr. 

Ind..  Mishawaka — Board  of  Works  plans  to  pave  Cedar 
St.      C.    Cole,    City    Engr. 

Ind.,  Monticello — Bids  will  be  received  by  Commissioners 
of  White  County  until  10  a.m..  May  2,  for  roads  in  Jackson, 
Union  and  Princeton  Townships.     A.  G.  Fisher,  Audr. 

Ind.,  Muneie — Plans  being  considered  by  County  Commis- 
sioners  for   91-mi.   highway.      H.   J.   Weber,   County  Surv. 

Ind.,  IVohlesviile — Bids  will  be  received  by  Commissioners 
of  Hamilton  County,  until  10  a.m..  May  2,  for  3  roads  in  Jack- 
son Township.     W.  O.  Horton.  Audr. 
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IikI..  Morth  Wriion — Plans  belnp  prepared  by  C.  W.  Miles, 
City  Kngr..   for  paving  Walnut  and   5th   St.   and  Madison   Ave. 

Ind.,  Peru — Plans  will  be  prepared  by  John  Horan,  City 
Kngr.,  for  pavinf;:  l.,incoln  St. 

Ind..  I»«Tu — Bonds  for  $12,200  sold  for  constructing  Mil- 
ton  Krau.s   Hd. 

Ind.,  Purtlnnd — Bonds  for  $18,000  -sold  by  county  for  road 
improvement.^. 

Ind.,  Rockvllle — City   plans   to  pave   Howard   Ave. 

Ind..  Sniem — Bids  will  l)e  received  l)y  Commissioners  of 
Washington  County  until  1:30  p.m..  May  1,  for  road  work  in 
Vernon  and  Washington  Townships.  I.  H.  Rutherford, 
Audr. 

Ind..  Vnlpnrniso — Bids  will  be  received  by  Commissioners 
of  Porter  County  until  2  p.m..  May  2,  for  gravel  road  in  Pine 
Township.      C.    A.    Blachly,    .Audr. 

Mich..  Kalaniaxno — City  plans  to  pave  Frank,  Portaffe  and 
Pitcher  St.  with  brick  and  Alcott  and  Elm  St.  and  Lincoln, 
Woodward  and  Grand  Ave.  with  asphalt.  A.  Lenderink,  City 
Engr. 

Mich..  Menominee — (Official) — Bids  will  be  received  by 
Board  of  County  Commissioners  until  9  a.m.,  Apr.  19,  for  higrh- 
way  improvements.  Carl  A.  Anderson,  County  Clk.  Noted 
Mar.  2. 

Mich..  Neernunee — City  will  expend  about  $22, .11 5  for  paving 
Jackson,  Case.  Silver,  Main  and  Peck  St.  and  Pioneer  and  Teal 
Lake  Ave.      K.   (I.   Sterling.   City   En^r. 

Mich.,  Pontine — -City  sold  JfiO.OOO  bonds.  Proceeds  will  be 
used  for  paving.     William  J.  Fisher,  City  Knsr. 

Midi..  Rochester — Bids  will  be  received  by  Charles  S.  Seed, 
Village  Clk.,  until  2  p.m.,  Ai)r.  19.  for  paving  Main  St.  L.  A. 
Boulay   Co.,   124.S-r)l   Nicholas   BIdg.,  Toledo,   Ohio,   Engr. 

Mich.,  Soutli  Hnven — Election  will  be  held  in  Cass  County, 
South  Haven  Township,  to  vote  on  $30,000  bonds  for  highway 
improvements. 

111..  ChnmpniK'n — Board  of  Local  Improvements  plans  to 
pave   several   streets.     Fred  C.   Lohman,  City  Engr. 

111.,  KlKin — City  plans  to  pave  River  and  Raymond  .St.  and 
Dexter  Ave.  Estimated  cost,  $65,800.  Morgan  H.  Brightman, 
City   Engr. 

III.,  ICieIn — Board  of  Local  Improvements  adopted  resolu- 
tion to  pave  Monroe  St.  with  brick.  Morgan  H.  Brightman, 
City  Engr. 

111.,  Mt.  Carniel — Board  of  Local  Improvements  contem- 
plates paving   6th   St. 

111.,  Pari.s — Plans  being  considered  by  city  for  paving 
Edgar  St.     E.  A.  Mann,  City  Clk. 

III..  Peoria — City  plans  to  pave  7th  Ave.  from  Union  Hill 
to   Western   Ave.    with    brick.      L.    D.   Jeffries,    City   Engr. 

111.,  Rock  Inland — Resolution  passed  by  Board  of  Local 
Improvements  for  paving  portion  of  23rd  St.  and  2nd  Ave. 
W.    Treichler,    City    Engr. 

111.,  SprinKfleld — North  Grand  Ave.  will  be  paved  with  brick 
by  city.     Estimated  cost,  $8,000.     W.  Seeley,  City  Engr. 

111.,  Sprinefieid — Plans  prepared  by  Wade  Seeley,  City 
Engr.,  for  paving   Peoria   Rd. 

111.,  Springfield — (Official) — Bids  will  be  received  by  State 
Highway  Commission,  Spiingfleld.  until  11  a.m.,  Apr.  19,  for 
road  work  in  Boone,  Calhoun.  Christian,  Schuyler  and  William- 
son  Counties. 

111..  W'heaton — Bids  will  be  received  by  Board  of  Local 
Improvements  until  7:  30  p.m.,  Apr.  17,  for  grading  University 
PI.      L.    J.    Ruddock,    City    Engr. 

AVls.,  PlenNant  Prairie— Petition  presented  to  Town  Board 
asking  for  $90,000  bond  issue  for  road  improvements  in  town, 
including   stat<'  highway  system. 

Wis.,  Racine — Press  reports  state  county  contemplates  ex- 
penditure of  $70,000  for  highway  improvements.  J.  Mutter, 
(^ounty   Rd.   Comr. 

Iowa,  Ft.  MadiMon — City  contemplates  paving  about  23,100 
sq.yd.  with  brick  and  18,000  sq.yd.  with  concrete.  R.  J.  Lewis, 
City  Engr. 

Iowa,  Indianola — City  plans  to  pave  about  Z%  mi.  A.  H. 
Gilliland,   City   Engr. 

Iowa,  Iowa  City — Bids  will  soon  be  received  for  15  blocks 
paving.     H.   Hughes,   City   Engr. 

Iowa,   L,eed.s — City   Council    petitioned    to   pave    Floyd   Ave. 

Iowa,  Mc(;regor — City  plans  to  pave  Main  St.  Estimated 
cost,    $45,000. 

Iowa.  Toledo — (Official) — Bids  will  be  received  by  Auditor 
of  Tama  County  until  1  :  30  p.m.,  Apr.  17,  for  improving  Sec- 
tions A,  B,  C,  I),  E,  F  and  G  Of  Tama-Sheridan  Rd.  and  Section 
B  of  Vina-Elberon  Rd. 

Iowa,  Vinton — City  Council  passed  resolution  to  pave  18 
blocks.     W.  E.  Klingman,  City  Clk. 

Minn.,  .\itkin — Bids  will  be  received  by  H.  C.  Beecher, 
County  Audr.,  until  May  2,  for  State  Rural  Highway  No.  7. 

Minn.  Carlton — Bonds  for  $3S,000  sold.  Proceeds  will  be 
used  for  graveling  Duluth-Moorehead  Rd.  known  as  Rural 
Highway    No.    11. 

Minn.,  Duluth — City  plans  to  pave  21st  Ave.,  E.,  from 
Superior  to  4th  St.     L.  Ayeis,   City   Engr. 

Minn.,  Hallock — Bids  will  be  received  by  James  Davnie, 
County  Audr.,  until  3  p.m.,  Apr.  25,  for  4  jobs  of  state  road 
work. 

Minn.,  l.uvernc — Bids  will  be  received  by  O.  Skyberg. 
County  Audr.,  until  10  a.m.,  Apr.  18,  for  Road  Jobs  Nos.  3,  4 
and   5. 

Minn.,  Mahnomen — Bids  will  be  received  by  John  W.  Carl, 
County  Audr,  until  2  p.m.,  Apr.  28,  for  6  jobs  state  road  work. 

Minn.,  Two  Ilarhors — Citv  plans  to  pave  2d  St.  between 
Willow  and  Hazel   St. 


Kan..  Ft.  Scott — City  plans  to  pave  South  National  Ave. 
from    7th   to    12th   St.      J.   O.   Brown,   City   Clk. 

Kan.,   Hiawatha — .See   Item    under   "Bridges." 

Kan..  .NeodcNhn — Plans  being  considered  for  grading,  curb- 
ing, paving  and  guttering  Mill  St.  from  west  line  of  6th  St.  to 
west   line  of  xth  St.     J.  J.  Carroll,   City  Clk. 

Kan..  Ottawa — City  Commissioners  i)assed  resolution  to 
grade  and  pave  South  Locust  St.  from  7th  to  9th  St.  C.  S. 
Pugh,   City   I'^ngr. 

Kan..  RoMedale — City  plans  to  pave  HIdson  Ave.  with  brick 
or  asi)halt.      It.   Russell.   City   Engr. 

Kan..  Wichita — City  plans  to  Improve  Mead  Ave.  from 
Douglas  to  2d  St.  Estlmat.-d  cost,  $25,000.  B.  C.  Wells,  City 
Engr. 

Kan.,  >Vlchita — Bids  will  be  received  by  H.  D.  Lester,  City 
Clk.,  until  May  1  for  paving  Main  and  Market  St.,  NIms  Ave. 
and   Merriam   Park   with    brick.      B.    Wells,   City    Engr.      Noted 

Mar.    2. 

!Veb..  Fremont — Citizens  voted  $40,000  bonds  for  paving.  L. 
M.   Roesslei-,  City   Engr.     Noted  Mar.   Ifi. 

Neh.,  Kearney — All  bids  received  Mai-.  28  for  22.863  vd. 
paving  in  District  No.  9  and  8,290  yd.  in  District  No.  14 
rejected.  New  l)ids  will  be  received.  E.  H.  Morey,  City  Engr. 
Noted  Jlar.  23. 


IV.    D 
to  pave 


..    Orand    ForkM — Commercial    Club    petitioned    Council 
Veinon  and  Belmont  Ave.     Casper  Olson,  Chn.  of  Com. 
Mont.,    Ilaneroft — City    plans    to    construct    5    mi.    concrete 
sidewalks. 

.>Io.,  Rolivar — Bonds  for  $40,000  voted  by  Polk  County, 
Bolivar   District,    for   road    improvements. 

Mo.,  Chillicothe — City  Council  passed  resolution  to  grade, 
curb  and  pave  2nd  St.  from  Vine  to  Locust  St.  J.  O.  Broaddus, 
City    Engr. 

Mo..  Clayton— County  Court  petitioned  by  citizens  of  Cen- 
tral Township  to  improve  Pago  Ave. 

Mo.,  Greenville — Election  will  be  held  .Apr.  29  in  Wayne 
County  to  vote  on  $200,000  bonds  for  road  improvements. 
Noted    Feb.    17. 

Mo.,  Hannibal — Roads  Committee  of  Commercial  Club 
interested   in   project  to  construct  highway  between   Hannibal 

and   Moberly.    Mo. 

.Mo.,  Hannibal — City  Council  adopted  resolution  for  paving 
portions  of  7th,  Bird,  .Market.  Rock  and  Lyon  St.  and  Central 
\\  ay.      B.    F.   Smiley,  City   Engr. 

-Mo.,  Independence — .Allen  C.  Southern,  Highway  Engr.,  sub- 
mitted report  to  Commissioners  of  Jackson  County  estimating 
cost  of  paving  5.47  mi.  road  from  Cross-State  Highway  at 
Levasy  to  end  of  present   road  at   Mecklin. 

Mo.,  Liberty — Citizens  of  Clay  County  plan  to  construct  fol- 
lowing roads:  Concrete  roadway  from  Kansas  City  to  Excel- 
sior Springs,  24.2  mi.,  $334,820;  Interstate  Trail  north  from 
Kansas  City  to  (Linton  County  line.  22  mi.,  macadam,  $166,- 
924:  15-mi.  macadam  road  from  Liliertv  to  Clinton  County  line, 
11  mi.  from  Liberty  to  Platte  County  line,  21  mi.  from  Smith- 
ville  to  Excelsior  Springs.  17  mi.  from  Liberty  to  Holt  and  20 
mi.  from  Barry  to  Excelsior  Springs  Junction,  estimated  to 
cost  $5,300  per  mi. 

Mo.,    Mnplewood — Plans    being    considered     for    improving 

Margaret   .\ve. 

Mo.,  ;>IolierIy — City  contemplates  paving  Fisk  Ave.  from 
Bedford  St.  to  point  about  400-ft.  west  of  Park  Ave.  S. 
McDonald,  City  Engr. 

.Mo..  Monett — Election  will  be  held  Apr.  18  in  Monett  Special 
Road  District  to  vote  on  50.000  bonds  for  road  improvements. 
W.   H.   Fly,   Comr.      Noted   Mar.    30. 

Mo.,  SprinKlield— City  adoi)ted  resolution  for  paving  Divi- 
sion St.  from  Booneville  to   Broad  St.      B.  R.   Fisher,  City   Engr. 

Mo..  Sweet  Springs — Citizens  of  Mt.  Leonard-Shackelford 
Rd.  District  voted  $10,000  bonds  for  road  improvements. 

Ark.,  Earle — Press  reports  state  citizens  of  Road  District 
No.  1  plan  to  construct  from  20  to  40  ipi.  hard-surfaced  high- 
way opposite  Memphis.  W.  B.  Owens,  Little  Rock,  State  High- 
way Comr. 

Ark.,  Ft.  Smith — City  contemplates  expenditure  of  $12,000 
for  asphaltic  concrete   paving.     M.   H.   Reed,  City  Engr. 

.\rk.,  Marion — According  to  press  reports  county  plans  to 
organize  3  road  districts  and  to  issue  $1,000,000  "bonds  for 
highway   improvements      J.   B.   Thompson,   County   Judge. 

Ark.,  Pine  niulV — Press  reports  state  jjlans  being  consid- 
ered  for   37   mi.    macadam   roads.      Estimated   cost,    $185,000. 

Tex-.,  Ilartlett — Bids  will  be  received  by  City  Council  until 
Apr.  20  for  approximately  27,200  sq.yd.  paving.  R.  T.  Smith, 
City  Engr. 

Te.x.,  Boston — Commissioners  of  Bowie  County  appropri- 
ated $81,000  for  highway  construction. 

Tex.,  Caldwell — Election  will  be  held  Apr.  28  in  Burleson 
County  to  vote  on  100,000  bonds  for  road  improvements  in 
Precinct  No.   1. 

Tex.,  FaHtland — Bonds  for  $60,000  voted  bv  Eastland 
County,  Cisco  District,  for   road   work.     Noted   Mar.   2. 

Tex..  Kl  Campo — Citizens  of  Special  Rd.  District  No.  2 
defeated  $75,000  bonds  for  road  improvements.     Noted  Mar.   9. 

Tex.,  Falfurria-H — Election  will  soon  be  held  in  Brooks 
County  to  vote  on  $200,000  bonds  for  road  improvements. 

Tex.,  Houston — City  Council  approved  plans  of  E.  E.  Sands, 
City  Engr.,  for  improving  Congress  Ave.  from  Velasco  to  York 
St.,  Preston  Ave.  from  Roberts  to  York  St.  and  York  St.  from 
Preston  St.  to  Harrisburg  Blvd. 

Tex.,  Kountze — Citizens  defeated  $225,000  bonds  for  roao 
improvements. 

Tex.,  Mt.  Vernon — (Official) — Citizens  defeated  bonds  tor 
road  work  in  Precinct  No.  1.  L.  W.  Davidson,  Citv  .Secv. 
Noted  Feb.   17  and  Mar.  2.  "  " 
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Tf\.,  Oruiiuc-  IIoikIh  fur  14(1.000  will  lii<  Ihhiii'iI  by  oiuiiku 
Ciiunt.N .   Siiiilal    Itil.    I'lNtiht   No,    :;,    fur    iimd    liiiiirovi'iiii'iitH. 

'!>»..  l*l«tHl>iiri[  (MtUiMiM  or  Cump  Cininty,  I'ir'cliici  No.  1, 
vott'U   $10(1. (iiPO   |...iuIh   for   idinl   liniirovciiiciitH.      Noli-d    Miii-.   2. 

Tf\.,  Xtrrrtiniiii-  Tci-HH  rt'poi'lH  Blato  city  pliiiiH  to  fiill 
ult'ctlon   tu   voti'   on   $('ii:,O0(l   lioiiil.t   for  Hlrcct   liiiprovi'iii<'nt.>*. 

'IVx.,  'IVkitrkniiii- — ('oiiinilNHloiiei'8  Court  upproprlatrd  $81,- 
000   for   hlKliwiiy    liiiprovfiiiontH   In    llowlc   County. 

'Vvx.,  W  hiirtiiii — CItlzoiiH  (l<>r<<iit<-il  {TTlOOO  bondfl  for  rnad 
hnpi'ov  ■  nii'Ml.s  In  W'luirton  County,  ltd.  Iiistrlcl  Nu.  3.  Noted 
Miir.   1'. 

Oklii..  I'ltiilo  \iill.-j  Clt.\  Council  p.lltlon.d  to  imyi-  North 
AmIi   .si, 

%'.  >!«•».,  «'lovU-  .InnicH  A,  PriMich.  8liit<'  I'^UKr.,  niiido  nr- 
runKi-ini-MlH  for  coiiMtruotlon  of  Abo  HlKbwiiy  from  Clovla  to 
MountiKimir, 

liliilio.  Illnckfont  — Kli't'tinn  will  1«>  hold  Mi\y  »  to  vote  on 
}22.°.'00  ImmmI.m  lor  IniprovInK  Htreets  In  DlHtrlot  No.  18.  It.  S. 
DoKiiy,  (."llN    CIU 

lilnlio,  liliilio  Kniln  —  Plans  bclnj;:  ronsldorod  for  in  ml.  con- 
.■ri'(e  .si.l.ualKs 

liliihii,  l.cttlMtoii — HIds  will  lie  rcc.lvod  until  noon.  Apr.  2.'), 
liy  iifKiK'-  K  liakcr.  Sciy.  Id.ilio  Sl.itc  lIlKliWiiy  Com.,  for 
^iMdliit;  and  i-oii.mI  riu't  hm  culvrrl.s  on  Ki  nil  .if  lil>?liway  In 
vlilnlty   of   l.cwiMton. 

Itlnho.  I,.->v1m««ii-  Illd.x  will  lie  rocolvccl  l.s  l.abwal  Valley 
Hoad  ni.slrlit  until  .\pr.  2.1  for  road  Improvements,  liond.s  for 
$iri(i.(i(i(i    reii-nlly   voted    for    tlil.M   purpo.Mo.      Noted    Mar.   23. 

Itlnlio.  MoKCow — Plans  lielnt;  considered  by  city  tor  paving 
l>i-ak(n    Ave.   and   North    Main    St. 

Idnho,  MoMeo«  -HIds  will  soon  lu'  n-celved  for  street 
lmpri>vemoi\t.s  In  3  districts. 

Idnho.  .stHlii  .KprliiKH — Klectlon  will  be  held  May  2  to  vote 
on   $10,000    bonds   for   .street   improvements. 

I  Inh.  OKdeii — CItv  plans  to  pave  2(;th  St.  and  Mndl.ion  Ave. 
Estimated   cost.    $2'.>.700.      WnshlnKton   Jenkins.    City    En^r. 

I  (nh,  4tKd<'ii — Commisshmer.s  of  ^Veb^'r  County  contem- 
plate expenditure  of  $40,000  for  road  improvements  during 
year. 

I'tnli.  OKdeii — City  contemplates  paving  Orchard  St.  with 
concrete.      \V.    .lenklns,    City    lOnsr. 

I'tnh.  I»rovo — Movement  being-  asitated  by  Provo  Commei- 
cial  Club  to  vole  bonds  to  construct  new  roads  through  Provo 
County. 

Itnli.  Salt  liiike  <'l«>  — (OfflciaU — Pids  will  be  received  by 
Cordon  Snow,  City  Recdr.,  until  May  2,  for  paving  with  sheet 
asphalt  lltb  St.  east  from  Yale  Ave.  to  llitli  St..  S..  E.\len- 
sion  No.  114,  and  i)avinM:  with  bitulithic  fith  Ave.  between 
B  and  H  St..  Kxtension  No.  lis.  Estimated  cost,  $7r..7fi8  and 
$1!<.143,  resi)cctively.  S.  Q.  Cannon,  City  Engr.  Noted  Mar. 
30  and  Apr.  6. 

Arir...  Pliooniv — Fred  N.  Holmcjuist,  City  Engr.,  prepared 
plans  for  paving  North  Central  Ave. 

Ariz..  I'hoenix — Contract  will  be  awarded  in  about  60  days 
for  20.000  sq.yd.  pavinfj  North  4th  St.  Fred  N.  Holmquist,  City 
Engr. 

AVnHli.,  Centralln — Plans  being  considered  by  city  for  pav- 
ing I)  St.  from  Hansen  St.  to  Grays  Harbor  tracks. 

Wash.,  rontralUi — City  plans  to  pave  and  construct  side- 
walks on   i)()rtion  of   I'eail   SI.      L,.   M.   Lee.   City  Clk. 

Wash.,  Colfax — Bids  will  be  received  by  Commissioners  of 
AVhitman  County  until  Apr.  22  for  llA  mi.  road  from  Colfax 
toward  Pullman  and  4.6  mi.  from  Pullman  southwest.  J.  M. 
JlcCraw-,  County  Engr.     Noted   Feb.   3. 

■\Vash..  Kverett — Tlids  will  soon  be  received  by  County 
Commissioners  for  about  16  mi.  road  between  Everett  and 
Bothell.  Estimated  cost  l)etween  $10,000  and  .$12,000  per  mi. 
W.   C.   Bickford.   County   Engr. 

AVash.,  Kennenick — Plans  being  considered  by  city  for 
about  20  blocks  of  paving.     M.  E.  Soth,  City  Clk. 

AVasIi.,  Hit.  '\>rnon — (Official) — Bids  will  be  received  about 
May  1  by  E.  Crookston.  City  Clk..  for  paving  and  constructing 
sidewalks  on  various  streets.  Estimated  cost,  $32,000.  L.  J. 
Caufield,   City  Engr.     Noted  Mar.   30. 

Wash.,  Port  Townsteiid — County  contemplates  road  between 
McConagheys  and  Dunlavys.  About  $25,000  available  for 
this  purpose.     G.  D.  Edwards,  County  Engr. 

Wash.,  Seattle — Bids  will  be  received  until  11  a.m.,  Apr.  24, 
by  County  commissioners  for  brick  pavement  on  concrete  base 
oh   91/2   mi.  of  Des  Moines  Rd. 

Wash.,  Se«lro  AVoolley — Citv  contemplates  expenditure  of 
$100,000  for  paving  33  blocks.     A.  O.  Mosier,   Engr. 

Wash..  Siilf.in — City  contemplates  paving  6th  and  Main  St. 

AVash.,   Vjider — City  plans  to  construct  number  of  concrete 

sidewalks.      Frank  Lodz,  City   Engr. 

Wash.,  Walla  Walla — City  plans  to  improve  Boyer  Ave. 
Walter  Rehorn.  City  Engr. 

AVash..  Wenatohec — Surveys  made  for  Blewett  Pass  Rd. 
from  summit  of  Peshatin.  County  Commissioners  appropri- 
ated $S.OO0  for  work.     F.  A.  Warren,  County  Engr. 

Ore..  Lewlston — Bonds  for  $150,000  will  be  sold  by  Lewiston 
Highwav  District  for  highway  from  Lewiston  to  top  of  Union- 
town   Hill.      F.  N.    Finch,   Secy. 

Ore.,  Saiuly — Press  reports  state  Bluff  Rd.  between  Sandy 
and  Pleaseant  Home  will   be  hard-surfaced. 

Calif.,  Xewport  Beach — Plans  being  prepared  by  I.  B.  Funk, 
Citv  Engr..  607  South  Main  St..  Los  Angeles,  for  paving  all 
streets  in  East  Newport  with  asphalt. 

Calif.,  Pasadena — City  contemplates  expenditure  of  $75,000 
for  paving  5  mi.  streets.     R.  B.  Orvison,  City  Engr. 

Calif..  Ross — Election  will  soon  be  held  to  vote  on  $19,000 
bonds  for  street  improvements. 


<  nlir.,  Mill  lllru<i — Election  will  be  h<'ld  ,M.iv  Hi  III  Sun 
Dieuo  County   to   vote   on   $2.(i:iO.Ooii   lionds,   $ 4 !i 5,(100    for   riipulr- 

Ing    louds    daiimwed    by    llooils.    $I,IL'(;. i    for    new    lilgliwaVK. 

S7ri.O(iO  for  eoiiipleilng  pavi-d  hlKbwiiy  to  Impiiliil  Coiinlv  line, 
S40(i. 110(1  tor  lepaiiiiiK  liiid);e»  ilamnKed  by  (IooiIh  iind  $100,00»i 
for   liospilal.      (ieoiue    liuller,   County    Engr.      Noted    Feb.    10. 

Cnlir.,  .Sail  l''rMii<'lHe(i  lllds  will  soon  be  reei-lv<-d  bv  Board 
of  I'liblb'  Works  for  paving  tilth  Ave.,  belweeii  Wuwoiia  iiiid 
Slont  Blvd.  and  Morse  St.  betwein  Kcdpli  and  CuiIIh  SI.  Estl- 
innted  <ost,  $7,230  and  $7,450,  res|>ectlvely.  M.  M.  O'Shaugli- 
nessy.  City   lOiigr. 

«liM'..  <'<>iitrf<-o<-iir — City  Council  contcnipliiteH  expenditure 
of   $11,11110   li>r   macadam    roads. 

«|iie..  ((iielia-r — .\n  asphalt  road  will  be  constructed  l)etween 
Quebec  .iiid  tnilitary  concentration  camp  at  Valcarvler,  about 
40  ml.  Estimated  cost,  $3,000  per  ml.,  most  of  which  will  be 
borne  by  t^uebic  Provincial   ltd,   Dept, 

<tne.,  .St.  iivorne — City  Council  contemplate.<(  expenditure  of 
$4.0(111   for   road    work.      C.i'orge    Pleher,   Se<-y. 

ttiie..  V<>riliiii — City  Council  received  3  plans  for  Improving 
River  lilvd,  .-md  w.iter  front.  Plans  call  for  expenditure  of 
$46,000,    $Iii3.000   ami    $67,000.    respeetivcdy. 

Ont..  tialt — City  C.)uncll  contemplates  widening  Water  St. 
Joseph   McCartney,  City  Clk. 

Ont.,  Ilnnillton — Board  of  Harbor  Commissioners  recom- 
mendi  il  that  Cit.v  Council  construct  periii.inent  pavement  on 
Calhariiio   St.,   N.      A.   P.   Macallum,   City    Engr. 

Out.,  KingNton — City  Council  recommended  by  Board  of 
Works  to  widen  Thomas  St.  and  extend  I'atrlck  St.  R.  J. 
McClelland.  City   Engr. 

Ont.,  \nimnp<- — Pri'Ss  reports  stati'  that  about  $13,000  will 
be  expended  in  Lennox  and  Addington  County  for  road 
improvements.      T.   V.   Anderson,   County   Rd.   Supt. 

Ont.,  Ottawa — City  plans  to  pave  Somerset  St.  with  asphalt 
and  stone  block.  Estimated  cost,  $11,441.  N.  H.  H.  Lett,  City 
Clk. 

Ont.,  Snrnia — City  Council  plans  to  extend  Lake  Shore  Rd, 
about   4   mi.      E.  S.   Pliillips,  City  Clk. 

Out.,  Toronto — Provincial  Government  appropriated  $1,000.- 
ono  for  road  improvements.  A.  Macdiarmid,  Minister  Pub. 
Wks. 

II.  C.  Victoria — City  Council  contemplates  paving  Shel- 
bourne  St.  from  Lansdowne  to  Dairy  Rd.  C.  H.  Rust,  City 
Engr. 

Bids   In  and  Contrarts    \>Tnrd<-d 
Mass.,   Ilevcrc — (Official) — T^owest    bids    received    Apr.    3    for 
constructing  granolithic   sidewalks    (a)    Class   A.    (b)    Class   B, 
were  as  follows:  S.  PaS(|uale.   (a)  $5,440.   (b)  $6,100;  J.  AncelonI, 

(a)  $5,520,    (b)    $6,190:   G.   Musto.    (a)    $5,560,    (b)    $6,230. 

IV.  v.,  BiifTalo — (Official) — (^ontract  for  iei)airlng  asphalt 
pavements  awarded  to  GERMAN  ROCK  ASPHALT  CO.,  INC, 
n,  S.  Morgan  BIdg.,  Buffalo,  at  $208,000.  George  H.  Norton, 
City   Engr.      Noted   Mar.   16. 

N.  y..  New  York — (Borough  of  Bronx)  —  (Official) — Low 
bidders  Apr.  6  for  (a)  regulating,  grading,  setting  curbstones, 
flagging  sidewalks,  laying  crosswalks,  building  approaches 
and  fences  where  necessar.v  in  Kingsbridge  Ave.  from  West 
230th  St.   to   line  between   boroughs   of   Manhattan    and   Bronx, 

(b)  in  Odell  St.  from  Unionport  Rd.  to  .Starling  Ave.,  (c) 
regulating,  grading,  setting  curb,  laying  sidewalk.s  and  cross- 
walks, building  inlets,  receiving  basins,  drains,  culverts  and 
approaches  and  guard  rails  in  Review  PI.  from  West  238th  to 
West  239th  St..  (d)  in  Newbold  Ave.  from  Tremont  to  Castle 
Hill  Ave.,  (e)  in  West  23Xth  .St.  from  Broadway  to  Bailey  Ave., 
were   as   follows:    F.    M.    Palladino,    269S   Creston    Ave.,    Bronx, 

(a)  $5,460;    W.    H.    Callahan's    Sons.    1529    Parker    Ave..    Bronx, 

(b)  $2,073.  (d)  $6,713;  Burnside  Contracting  Co.,  270  Burnside 
Ave.,    Bronx,    ic)    $3,479,    (e)    $4,991.      Noted   Mar.   30. 

N.  v.,  Xew  York — (Borough  of  Manhattan)  —  (Official)  — 
Burnside  Contracting  Co.,  270  Burnside  Ave.,  Bronx,  at  $4,705. 
submitted  lowest  bid  for  regulating,  grading,  curbing  and 
constructing  sidewalks,  retaining  wall  and  guard  rails  on 
Marble  Hill  Ave.  from  north  siile  of  Terrace  View  Ave,  to 
borough  line.     Noted  Mar.  30. 

N.  Y.,  New  York — (Borough  of  Richmond)  —  (Official) — Low 
bids  were  received  Apr.  4  for  (a)  furnishing  labor  and  mate- 
rials for  150000  gal.  tar  road  oil  (light)  for  road  surfacing, 
(b)  22  000  gal.  tar  road  oil  (medium),  (c)  22,000  gal.  macadam 
road  binder  (liquid  asphalt),  (d)  22.000  gal.  macadam  road 
binder  (asphalt  base),  (e)  1.000  cu.yd.  1%-in.  and  245  cu.yd. 
%-in.  broken  stone  and  125  cu.yd.  of  screenings  of  trap  rock 
in  Stone  District  No.  1.  (f)  1.350  cu.yd.  lV2-in.  and  843  cu.yd. 
%-in,  broken  stone  and  235  cu.yd,  of  screenings  of  trap  rock 
in  Stone  District  No.  2.  (g)  700  cu.yd.  I'/a-in.  and  362  cu.yd, 
^t-in.  broken  stone  and  125  cu.yd.  screenings  of  trap  rock  in 
Stone  District  No,  3  as  follows:  Barrett  Manufacturing  Co.. 
17  Batterv  PL,  Manhattan,  (a)  $0,05%.  (b)  $0,063;  Barber 
Asphalt  Paving  Co.,  Woolworth  Bldg,,  Manhattan,  (c)  $0,064; 
Standard  Oil  Co.  of  New  York.  26  Broadway.  Manhattan,  (d) 
$0,062;  John  E.  Donovan.  Port  Richmond,  (e)  $0,206;  Joseph 
Johnson  Sons.  West  New  Brighton,   (f)   $0,206,   (g)  $0,206. 

N.  Y.,  I'tica — Harry  W.  Roberts  &  Co,,  submitted  lowest 
bid  for  repairing  number  of  streets  of  city.  Joseph  Kemper, 
City  Engr.     Noted  Mar.  30. 

N.  J..  Flemington — Hunterdon  County  awarded  contract 
for  road  work  to  F.   P.  MECKES,  Long  Pond,  Penn.,  at  $14,500. 

Penn.,  Philadelphia — Contract  for  grading  Front  St.  from 
Tioga  St.  to  Erie  Ave.  awarded  to  EASTERN  PAVING  CO., 
1416  South  Penn  Sq.,  at  $17,792;  Citv  Ave,  between  69th  St. 
and  Morris  property  line  to  JAMES  A.  MULLIN,  55th  and  Vine 
St.,  at  $6,382.      Chester  Albright,   City   Engr. 

Md.,  Baltimore — ^Contract  for  paving  7  streets  in  South- 
west Baltimore  with  sheet  asphalt  awarded  to  AMERICAN 
PAVING   CO.,   at   $120,000.      R.   M.   Cooksey.    City   Engr. 

AV.  A'a.,  Charleston — (Official) — Contract  for  paving  about 
2,302  sq.vd.  with  asphaltic  concrete  and  969  ft.  concrete  curb 
a:nd  gutter.  12.794  sq.vd,  brick  paving  and  13.171  lin.  ft. 
curbing   and    guttering    awarded    to    R.    M.    HUDSON    PAVING 
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AND  CONSTRUCTION  CO.,  Charleston,  at  $5,125  and  $38,635, 
respectively;  l,76!i  sq.yfl.  asphaltic  concrete  pavement  and 
1,254  ft.  concrete  curb  and  sutter  to  CKNTRAT.  KNCINEKR- 
IN(f  CO.,  Charleston,  at  $3,832.  J.  M.  Clark,  City  Kngr.  Noted 
Feb.   3. 

W.  Va.,  MorKuntoTTn — Contract  for  brick  and  concrete 
roads  in  Morgan  District  awarded  to  McCORMICK  KNCT- 
NKKRINO  CO.,  Mor^antown,  an<l  HOTTELL,  CONSTRUCTION 
CO..   Pulaski.      Not<d   Dec.   30  and  Mar.   2. 

VV.  Va.,  ParkerMliiirii: — Contract  for  pavlnpr  portion  of  IGth. 
17th,  24th  and  Oak  St.  .iwardod  to  W.  C.  I'KTKRS.  at  $13,474; 
Latrobe  and  Oak  St.  to  Klil.L,lCY  &  MYERS,  at  $7,758. 

\V.  Va.,  PInpvlllr — (Official) — T.,ovve.st  bids  received  Apr.  3 
for  fir.st  4  sections  of  earth  road  work  in  WyominK  County 
were  as  follow.s:  HcnninK^  &  HaKcrdoin,  Section  1.  91,000  cu.yd. 
excavation,  $0.40%.  I.OOO  cu.yd.  rubble  masonry,  $5,  20  yd. 
reinforccd-concretc,  $lfi.50:  Winston  .t  Co..  Section  2.  100,000 
cu.yd.  excavation.  $0.53.  SOO  cu.yd.  rubble  masonry.  $6,  29  yd. 
reinforced-concretc.  $!(!;  Keeley  Hros..  Section  3,  BO, 000  cu.yd. 
excavation.  $0.49,  700  cu.vd.  rubble  masonry,  $5.50,  15  cu.yd. 
reinforced-concrete.  $15;  T.  Towles  &  Co..  Section  4.  GO, 000 
cu.yd.  excavation.  $0.4fi.  fiOO  cu.yd.  rubble  masonry,  $6.50,  10  yd. 
reinforced-concrete.  $16.50.  AccordinK  to  engineer's  estimate 
work  will  amount  to  about  $169,000.  Blake  Taylor,  Ch.  Engr. 
Noted  Jan.  13. 

IV.  C.  Block  Mountain — Contract  for  curbing:  and  construct- 
ing- sidewalks  awardfd  to  P.  S.  MINUS,  Asheville. 

IV.  C,  Charlotte — Contract  for  street  improvements  in  My- 
ers Park  awarded  to  HARDAWAY  CONTRACTING  CO.,  Whit- 
ney.    Noted  Mar.  9. 

N.  C,  Newland — Contract  for  19  mi.  sand-clay  road  in 
Avery  County  awarded  to  S.  C.  CORNWALL  &  CO.,  Hickory, 
at  $25,000. 

S.  ('.,  Sumter — City  awarded  contract  for  60,000  sq.yd.  con- 
crete sidewalks  and  10,000  sq.vd.  concrete  i)aving  to  SIMONS- 
M.\YRANT  CO.,  Charleston,  at  $0.S0  and  $1.25  per  sq.yd.,  re- 
spectively. 20.000  sq.vd.  brick  pavintr  on  old  macadam  to 
r.EORGIA  ENGINEERING  AND  CONSTRUCTIO.V  CO..  Aususta, 
Ga..  70.000  sq.v<l.  sheet  asphalt  to  IOI,V  ('( ).\STRr<'T10N  CO.. 
Chattanooga.  Tenii..  at  $1.;!9  and  I|>1..')3  respectively.  At>out 
$225,000  available  for  this  work.  W.  L.  Lee.  City  Engr.  Noted 
Kept.    23   and   Mar.    16. 

Fla.,  Le  Land — Board  of  Commissioners  of  Volusia  County, 
H.alifax  Special  Rd.  and  Bridge  District,  awarded  contracts  for 
road  work  to  F.  G.  I'ROUDFOOT,  Chicago,  HI.,  at  $199,050,  for 
road  north  and  soutli  on  West  side  of  Halifax  River,  with 
additional  ccst  of  $5,971  for  5-yeai-  maintenance;  asphaltic 
concrete  paving  on  Peninsular  Rd.,  $31.25^,  paving  Beach  St., 
$20,527;  F.  F.  SMITH.  Daytona,  at  $24.6  IS.  for  shell  surfacing 
on  Peninsular  Rd. ;  J.  B.  McCrary  Co.,  Atlanta,  Ga.,  Engi-. 
Noted   Feb.   24. 

Fla„  De  Land — Contract  for  25  mi.  paving  in  De  Land-Lake 
Heli-n  Special  Road  and  Bridge  District  awarded  to  SOUTH- 
ERN CL.\Y^  AND  WANUFACTURIN(}  CO.,  Chattanooga.  Tenn.. 
at  $30O.24X.  J.  B.  McCrarv  Co.,  140,S  Third  National  Bank  BUlg., 
Atlanta,  Ga.,  Engr.     Noted  Mar.  9. 

Fla.,  Ft.  Pierce — Contract  for  sidewalks  on  Lemon  St.  and 
Oak  Ave.  awarded  to  B.  CONE. 

Fla.,  Klsslmmee — Contract  for  paving  Main  St.  with  brick 
awarded  to  ALABAMA  PAVING  CO.,  Birmingham.  Estimated 
co.st.  $11,000.     Noted  Dec.  16. 

.\lo.,  Dothnn — Contract  for  15  mi.  sand  clav  road  in  Hous- 
ton County  awarded  to  AVOFFORD  &  BROWN,  Dothan.  About 
$30,000  available  for  this  work.     W.  R.  Koonce,  Engr. 

Ml.ss.,  Ripley — Contracts  for  road  work  in  Tippah  County 
awarded  to  W,  BRADDOCK.  W  C.  JOHNSON.  L.  SMITH. 
FRANK  DUNHAM  and  C.  BIRDSONG.  Citizens  recently  voted 
$9,000  bonds  for  this  purpose.     Noted   Mar.  2  and  Apr.  6. 

Tenn.,  ChattanooKa — Contract  for  paving  Whiteside  St. 
from  Main  to  25th  St.  awarded  to  SOUTHERN  PAVING  AND 
CONSTRUCTION  CO.,  Chattanooga,  at  $15,831.  Robert  Hooke, 
City   Engr. 

Tenn.,  Manrviille — Contract  for  about  75  mi.  highway  in 
Blount  County  awarded  to  OLIVER-HILL  CONSTRUCTION 
CO.,  Knoxville.  at  about  $300,000.     R.  S.  Walker,  Secy.  Comrs. 

Ky.,  Columbus — County  Commissioners  rejected  all  bids 
foi    road  from  city  to  site  of  new  county  hospital. 

Ohio,  Cincinnati — (Official) — Contract  for  improving  Knot 
.St.  awarded  to  GEORGE  MURDOCK,  Cincinnati,  at  $8,815. 
Frank  Krug,  City  Engr. 

Ohio,  Cleveland — Contract  for  paving  East  59th.  East  65th, 
East  67th,  Baxter  and  Harvard  St.  awarded  to  RIIOLEY  BROS., 
348  Arcade,  at  $33,852;  West  58th.  47th.  62nd,  63rd.  60th.  ISth 
and  East  93rd  St.  to  ROEHLE  BROS.,  West  25th  St.  and  Clark 
Ave.,   at   $71,232.      Robert  Hoffman,   City   Engr. 

Ohio,  Columbus — Contract  for  paving  Dennlson  Ave.  from 
Goodale  St.  to  5th  Ave.  awarded  to  ANDREWS  ASPHALT 
PAVING  CO.,  at  $39,019;  North  High  St.  from  Oakley  Ave. 
to  north  corporation  line  and  Mingo  Ave.  from  5th  to 
Leonard  Ave.  to  MONARCH  CONSTRUCTION  CO.,  at  $12,942. 
Henry  Maetzel,  City  Engr. 

Ohio,  ColumbuM — Official) — Lowest  bids  received  for  road 
work  in  (a)  Ashland  County,  Savannah-Vermilion  Rd.,  (b) 
Ashtabula  Couiitv,  (1)  Cleveland-Buffalo  Rd.,  (2)  Jefferson- 
Andover  Rd.,  (c)  Belmont  County.  Barncsville-Hendrysburg 
Rd..  (d)  Butler  (^ounty.  Hamilton-Middletown  Rd..  (e)  Cham- 
paign County.  Urbana-Sidney  Rd..  (f)  Columbiana  County. 
Cleveland-East  Liverpool  Rd.,  (g)  Darke  County.  Celina- 
Greenville  Rd..  (h)  Erie  County.  Sandusky-Norwalk  Rd..  (i) 
Franklin  County.  Columbus-Sandusky  Rd..  (j)  Greene  County. 
Davton-Chillicothe  Rd..   (k)   Guernsey  County.   (1)   Cambridge- 


Caldwell  Rd..  (2)  National  Rd..  (1)  Harri.son  County,  Den- 
nison-Cadiz  Rd..  (m)  Holmes  County,  Millersburg  Rd.,  (n) 
Jefferson  Countv,  Steuben  ville-Cambrldge  Rd.,  (o)  Licking 
County,  Columbus-MiUersburg  Rd.,  (p)  Madison  County. 
Urbana-London  Rd.,  (q)  Mahoning  County,  (1)  Akron-Canfleld 
Rd.,  (2)  Youngstown-.Salem  Rd.,  (r)  Montgomery  (bounty,  (1) 
Dayton-Troy  Rd.,  (2)  Davton-Troy  Rd.,  (3)  Cincinnati-Dayton 
Rd.,  (s)  Morrow  County,  (1)  Marion-Galion  Rd.,  (2)  Mt.  Gilead- 
Mt.  Vernon  Rd.,  (t)  Ottawa  County.  I'ort  Clinton-Marblehead 
Rd.,  (u)  I'ortage  County,  Cleveland-Kent  Rd.,  (v)  Sandusky 
County,  (1)  Fremont-Port  Clinton  ltd.,  (2)  Sandusky-Clyde 
Rd.,  (3)  Fremont-Castalia  Rd.,  (w)  Sciota  County,  Ohio  River 
Rd.,  (x)  .Seneca  County,  (1)  Tillin  ilelh-vue  Rd..  (2)  Upper 
Sandusky-Bellevue  Rd.,  (y)  .Summit  County,  Akron-Medina 
Rd.,  (z)  Tuscarawas  County.  (1)  Newcomerstown-Uhrlchsville 
Rd..  (2)  Canal  Dover-Millersburg  Rd..  (3)  Canal  Dover- 
Millersburg  Rd..  (al)  Wavne  (^ountv,  Massillon-Wooster  Rd.. 
(bl)  Williams  County,  West  Unity-Slontpelicr  Rd..  (cl)  Lake 
County,  Painesville-Warren  Rd.  (maintenance  and  repair), 
were  as  follows:  (a)  G.  E.  Scott.  Mansfi<-ld.  $6,657.  I.  E.  Smith. 
Richmond.  Ind.,  $6,750,  O.  E.  Shaffer,  Caldwell,  $6,794;  (b)  (1 
and  2)  T.  P.  Fitzgerald,  Ashtabula,  $145,490  and  $87,324;  Hey- 
stecker-Baker  Co.,  Kalamazoo.  Mich.,  (1)  $140,760.  Hart  *; 
Kemp,  Elyria,  (1)  $143,710,  L.  W.  Hadley,  Canton.  (2)  $86,400, 
L.  Bennett,  Ashtabula,  (2)  $87,733;  (c)  A.  Emery  &  Son,  Zanes- 
ville,  $57,396,  A.  Juniper  &  Son,  Nelsonville,  $57,400;  (d)  Capi- 
tol Construction  Co.,  Columbus,  $3,085,  Brookville  Bridge  Co., 
Brookville,  $3,187,  W.  M.  Davis.  $3,201;  (e)  Brookville  Bridge 
Co.,  Brookville,  $1,095;  (f)  Reinhardt  Bros.,  East  Liverpool, 
$20,020,  J.  C.  Devine  Co.,  Alliance,  $20,095;  (g)  Mueller  Con- 
struction Co.,  Columbus,  $43,908,  Curtis  &  Thoma,  Greenvilh-. 
$45,704;  (h)  Earl  AValters.  Sandusky,  reinforced-concrete  and 
brick,  $30,474,  brick,  concrete  and  macadam,  $24,240,  brick 
and  water  bound  macadam,  $28,195,  Central  Construction  Co.. 
Fremont,  reinforced-concrete  and  brick.  $32,347;  (i)  R.  G.  Cul- 
bertson.  Richmond.  Ind.,  $45,818.  Central  Construction  Co., 
Fremont,  $46,535,  Graham-Kinnear  Co..  Columbus,  $47,325;  (j) 
A.  G.  Barney.  Dayton.  $12,635.  Hamilton  K-  Hunger.  Eldorado. 
$12,987.  Brewer,  Tomilson  &  Brewer.  Chillicothe.  $12,993;  (k) 
Sipple  &  Wolfe.  Y'oungstown,  (1)  $12,728.  W.  C.  Peters.  Mari- 
etta. $12,992;  (2)  W.  H.  Young  Co..  Columbus.  $96,160.  Gray 
Bro.s..  Bowling  Green,  $105,000;  (1)  R.  L.  Timmons,  Cadiz, 
$35, ,64,  Farrell  Engineering  and  Construction  Co..  $36,119; 
(m)  Holmes  Construction  Co.,  Millersburg.  $24,255;  (n)  S.  T. 
F/?^?'"' P^''''™'"^<'^le,  $14,833;  (o)  Charles  Voglemier,  Newark, 
$5,509,  N.  C.  Farbor.  Columbus.  $5  823.  L.  E.  Long,  Logan. 
$5,879;  (p)  R.  G.  Culbertson,  Richmond.  Ind..  $58,455.  McHugh 
Bros.,  Springfield,  $58,582.  A.  W.  Burns  &  Co..  Columbus, 
$59,182;  (q)  L.  H.  Y'oung  Construction  Co.,  West  Austintown, 
(1)  $20,281.  (2)  $12,818.  J.  C.  Devine  Co..  Alliance.  (1)  $20,989. 
Smith  Construction  Co.,  Youngstown,  (1)  $21,966.  (2)  $12,147. 
C.  J.  Chinook.  Warren.  (2)  $12,394;  (r)  Brentlinger  &  Ander- 
son, Dayton.  (1)  $21,212.  (2)  $28,282.  (3)  $34,243.  R.  G.  Culbert- 
son. (1)  $23,000.  (3)  $34,040.  Culbertson  &  Culbert.son.  (2) 
$30,320.  Strodbeck  Bros..  Middletown,  (3)  $35,388;  (s)  (1)  Mus- 
tard Brojs..  Ada,  $23,950,  J.  C.  Devine  C^c.  $24,215,  McCoy  & 
Kellar.  Jackson,  $25,425,  (2)  Grohne  Contracting  Co.,  Joliet, 
concrete.  $97,293.  J.  A.  Westrick.  Holgate.  concrete,  $98,935, 
water-bound  macadam,  $78  000,  E.  J.  Kane,  concrete,  $99,900, 
water-bound  macadam,  $78,500;  (t)  Pearson  &  Welsch,  Fre- 
mont, asphalt,  $24,429,  Gray  Bros.  Bowling  Green,  asphalt. 
$24,445.  tar,  $23,345,  R.  C.  Roach,  Waterville,  asphalt,  $25.54.3, 
tar.  $24,843;  (u)  Nueller  Construction  Co.,  (Columbus,  $37,791; 
(V)  (1)  Ziegler  &  Reardon,  Fremont,  $16,847.  Grohan  Con- 
struction Co..  Fremont,  $17,943,  A.  G.  Trippier,  Peru,  Ind., 
$17,196.  (2)  Lee  Bros.  &  Potticord.  Clvde,  $22,706.  C.  Stolz. 
Bellevue,  $23,061.  Earl  Walters.  Sandusky.  $23,299;  Pearson  it 
Uelsch.  Fremont.  $7,994.  Creager  &  Co..  Hamler,  $8,322.  Earl 
u  alters.  $8,648;  (w)  Sherridan  &  Kirk.  Portsmouth,  brick 
on  concrete,  $62,052,  brick  on  reinforced  concrete,  $52,079, 
asphalt  on  macadam  base.  $36,759,  tar  on  macadam  iia.se, 
$36.(59.  P.  G.  Culbertson,  brick  on  concrete.  $63,848,  brick  on 
reinforced-concrete.  $53,240,  Kelly  Bros.,  Portsmouth,  brick  on 
concrete,  $63,950;  (x)  .S.  D.  Knepper,  Tiffin,  (1)  $13,999,  (2) 
$18  757.  Creager  &  Co.,  (1)  $15,196,  (2)  $18  551,  Lee  Bros.  & 
Petticord,  $14,885.  Rolla  M.  Myers,  (2)  $18,238;  (v)  Margan 
Bros.,  Ravenna,  $32,000,  Windsor  Bros.,  Akron,  $32,490.  S.  W. 
Parshall  &  Son,  Akron,  $32,753;  (z)  J.  T.  Norman  &  Son,  "West 
Lrif.-iyette.  (1)  $14,867,  (3)  $16,427.  Springer  &  Rodger.s.  New 
Philadelphia.  (1)  $14,990.  C.  W.  Hughes.  Malta.  (1)  $14,971, 
Ward.  Miller  &  McCoy.  Wheeling.  W.  Va..  (2)  $24,991.  Pace 
Bros..  Cleveland.  (2)  $23,480.  McElfresh.  Danford  &  <?rover. 
Ca  dwell.  (2)  $24,780.  (3)  $16,580.  Holmes  Construction  <^o., 
Millersburg.  (3)  $15,505;  (al)  R.  Shaffer  (^o .  Findlav,  $76,500. 
Turnbull  Bros.,  Canton,  $82,769,  P.  Dieffinhacher  &  Son,  Mas- 
sillon,  $83,900;  (bl)  Zeller  &  Daum,  Swanton,  $19,985,  Doan  *: 
Lpngendorfer,  Toledo.  $20,485.  Kellv  Construction  Co..  Bryan, 
$20,851;  (cl)  J.  C.  Devine  Co..  $10,990.  Gallagher  &  Aaron, 
■youngstown.  $11,639.  H.  K.  Lindsey.  Columbus,  $11,817.  Clin- 
ton  Cowen,   State  Highway  Comr.      Noted   Mar.    23. 

Ohio,  Cuyaho«;a — Falls  Construction  Co.,  Cleveland,  sub- 
mitted lowest  bid  for  improving  Som  Center  Rd.  No.  1  from 
Mayfield  Rd.  to  North  Woodland  Rd.  E.  G.  Krause,  County 
Clk.     Noted  Mar.  9. 

Ohio,  Ironton — Scherer  &  Mountain,  at  $17,059,  submitted 
lowest  bid  for  resurfacing  6th  St.  with  brick.  J.  R.  C.  Brown, 
City  Engr. 

Ohio,  Jeflfer.sonTT-Contract  for  Morgan  Rd.  No.  4  awarded  to 
T.  P.  FITZGERALD;  Jefferson-Eagleville  Rd.  to  B.  P.  HEWIT; 
Eagleville   Rd.   No.   2   to  LINTNGER   &   BENNETT. 

Ohio,  Salem — (Official) — Contract  for  paving  East  Main  St. 
awarded  to  M.  P.  CONNELY  &  SON,  Youngstown,  at  $12,909. 
B.   M.   French.   City   Engr.      Noted  Mar.   23. 

Ind.,  .\nderHOn — Countv  awarded  contract  for  Weslow  Rd. 
to  DANIELS  &  LYST.  Anderson,  at  $46,390;  De  Witt  Rd.  to 
WILLIA.M    E.   MASTERS   &   CO..   Anderson,   at   $40,783. 

Ind.,  RIkhart — Andrews  Asphalt  Co.,  Hamilton,  Ohio,  at 
$57,949,  submitted  lowest  bid  for  paving  Indiana  Ave.  with 
asphalt.      Lawrence  M.   Russell.  City   Engr. 

ind.,  iOinood — Contract  for  paving  awarded  to  DAVIS 
CO.NSTRUCTION  CO 

Ind.,  Goshen — Contract  for  23,500  sq.yd.  asphalt  pavement 
awarded  to  S.  S.  SAXTON  CO.,  McCormick  Bldg.,  Chicago,  111., 
at  $1.56  per  sq.yd.     J.  W.   Haverly,  City  Engr.     Noted  Feb.   17. 
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Ind.,  Vudliinii|i<>llH — Uimril  of  I'liik  ('oininlHHloiK'iH  iiwiiiiU'il 
I'liiiliacI  rMi'  lirii'k  anil  ('i>nci't<(«  wmk  In  (ijiitluld  (iiirdi'iiN  to 
.1.  (!.   KAHS'l'Al'T.  ill   »24.4t!7.     H.  J.  T.  Jiup.  City   Kuki: 

IimI..  IIIcIiIuiiii  iUy  I!I(1h  \vri«  r.'i'i-l vrd  Mar.  2S  for  pavlnj; 
Till. Ill  SI.  ami  l.ak.'  A\.'.  fidlii  IIimIhoii  \-  Kavlil  <  "(inMl  idi-lloil 
I'll.  iJaiv;  Wllllstiiii  <'<iiiMtiiull<in  I'o.  limy;  KcimI  *  Utx-d  and 
VIn.  .nt  ■  Mil  l/ar.'U.    MUhlKan    Clly.      Nol.-d    Mar.    L'S. 

Iiid.,  MUhaniikii  —  fonliart  fur  llccli.c'  ltd.  awanli-d  lo 
KKIOn  \-    l;i:i:i'.   MI.Mliawaka.  at  $1S,I0(I. 

Ind..  Miiiirlc  Codiilv  uwardi-d  contiart  for  hIoih-  mail  lo 
fOl.KY    \-    .MII.I.Krt.    WlnchcHtor,   at    »!),7IU. 

IimI..  Soiilh  H«-ihI  -Confrait  for  rt'|)»lrlni;r  aHphall  hItitIh 
diirlim  viar  awanlrd  to  l.DKICN  II.  VANIiHU  KAN.  K.  .1. 
Andi'i.Moii.    niN     i:iiKi-. 

Iiul.,  I  iiloii  no--Mnrlt>y  &  Trant,  Hartford  (^Ity.  miliniltl«<l 
lowr.st   bid   for  aliont   »40.0()0  worth   of   pavlnR   for  city. 

Ind.,  \  Incrnnew — (OllUlal)— Contract  for  i>avln>c  Stli  St. 
from  Willow  to  Wahawli  Ave.  awarilcd  lo  rUICMIKIt  <'()N- 
STKI'cno.N  CO..  VInccnnc.-f.  at  $II,mi(l.  II.  WattH,  City  ICnur. 
iXotod   Mar.    2   and    :tO. 

Ml«'li..  llii«M«'  «r<M-k--Contracf  for  2  mi.  < oncrcto  pavhiK  on 
W.>.xt  Main  St.  aw.iid.d  to  \V  1 1.1.1  A .\l  II.  KVAN.  UanwlnK.  .'it 
$3!".. 525.     i:.  N.  Hunt.  City   lOiiKr. 

III.,  ihlcniso-  Lowest  lild.s  recolvc-d  Mar.  23  for  pavliiK 
various  Hiricts  and  uvcn\u>.s  of  city  with  (a)  brick,  (b)  itHphalt, 
(0)  usphall-nuicaduni,  (d)  creosote  block  were  as  follows:  (a) 
Hrvn  .Mawr  .\vc.,  .lohn  A.  Mcdarry  &  Co..  $2.33;  Cicero  Ave., 
Itv'an  Co.,  $2.3  1:  I^anto  Ave.  and  Kast  Sflth  .St..  Calumet  Tiani- 
inV  Co..  $2. (in  and  $2.35,  respectively;  Kast  UMVonswood  Park 
and  KInzle  St..  Central  raving  Co.,  $2.57  and  $2.30,  icspec- 
tivelv;  IrvUiK  I'ark  Hlvd..  Smith  \-  Hrown  Co.,  $2.35;  I.arnml.' 
.\ve„"  .Sacklev  Co..  $2.33;  rhlladcljihia  PI.,  Peter  ,1.  O'Brien, 
$2.47;  West  .31st  St..  A.  N.  Todd.  $2.35;  (b)  Lafayette  St.  and 
Princi'ton  .\ve..  Conwav  Co.,  $1.SS  and  $1.S7,  respectively;  Mor- 
(jan  St.  and  OKlesbv  .-Vve.,  .American  .\splialt  Co.,  $1.X2  and 
$1.S4,  respectively;  "(c)  Drexel  and  l,ata.\etle  Ave.  and  West 
l(»lst  St.,  Farr  Pros.,  .'fl.30,  $1.31  and  $1.35,  respectively;  West 
100th  PI.,  ContractinK  and  Material  Co..  $1.27;  (d)  Fulton  St.. 
Uyan  Co..  $3.fi5.  Eatiinnted  cost  of  work,  $400,000.  ,Iohn  Eric- 
son,  City  Enprr. 

Win,.  r»lnnil>iiN — Contract  for  repavine  various  streets 
awarded   to   UASMCSSKN   SONS  CO..  Oshkosh,   at   $21,340. 

AVls.,  >lndiMon — .lohn  U.  Culinane,  filS  AVest  Dayton  St., 
Madison,  at  $44,500,  .submitted  lowest  bid  for  paving  various 
streets  of  city.      E.    E.   Parker,   City   Ensr.     Noted   .Tan.   20. 

>VIh.,  N«mv  I..i>ndon — fOllicial) — We  have  been  infoinied  that 
city  will  pave  Deavon  and  Wolf  River  Ave.  and  South  Pearl 
St.'  by   day   labor.      Noted   Mar.    30. 

Win.,  Rnrine — Contract  for  paving-  Asylum  .\ve.  and  .Albert 
St.  with  vitrified  brick  awarded  to  mRI)S.ALT..-GRTFFITH 
CONSTRtTCTION  CO.,  Racine,  at  $2.15  and  $2.16  per  sq.yd., 
respectively.  P.  H.  Connolly,  City  En>fr.  Noted  Feb.  17  and 
Mar.  16. 

■WIn.,  Raeino — Contract  for  pavinar  Douglas  Ave.  with  vitri- 
fied brick  awarded  to  .lAMES  CAPE  &  SON  CO..  Racine,  at 
$2.34  per  sq.yd.      I'.   H.   Connolly,  City   Engr.     Noted  Feb.   10. 

AVIs..  Kiioino — Contract  for  paving-  Mound  Ave.  with  vitri- 
fied brick  awarded  to  .TAMES  CAI'E  &  SON  CO..  Racine,  at 
$2.15  per  sq.yd.     P.  II.  Connolly.  City  Engr.     Noted  Dec.  9. 

AVIn.,  Shoboyunn — County  Road  and  Rridge  Committee 
awarded  contract  for  concrete  paving',  culverts,  tile  drainage 
and  guard  rail  on  Calumet  Plank  Rd.  to  GARVR V-AVEA'ION- 
HERO  CONSTRUCTION  CO.,  Appleton.  at  $7,S47;  furnishing 
Portland  cement  for  project  to  SHIOBOA'CAN  Ll.MR  AND 
CEMENT   AVORKS,   Sheboygan,   at   $2.16   per   bbl.   for   3,100   bbl. 

■\Vis..  AVn.shburn — Rids  were  received  for  street  improve- 
ments during  1916  from  Magnus  Peterson,  Superior,  Russell 
Const'-uction  Co.,  Superior.  C.  .Johnson,  Oshlcosh,  T.  T\  Coughlin 
Co.,  Chicago,  111.,  General  Contracting  Co.,  Minneapolis,  Minn.. 
T.  E.  Wooley,  La  Cross,  and  Frank  Johnson,  AVashburn.  Noted 
Dec.  30. 

AVis.,  ■\Vaukeshn — Contract  for  8,600  lin.ft.  macadam  pave- 
ment on  Milwaukee-Mukwonago  Rd.,  Berlin  Township, 
awarded  to  L.  L.  TIND.ALL,  AA'aterford. 

Wis..  AVauke.shn — Contract  for  paving  P.ee<hwood  and  A\'is- 
consin-Central  Ave.  and  the  Strand  with  asphalt  macadam 
awarded  to  JOHN  O'GARA,  Chicago.  III.,  at  $15,996.  AA'illiam 
Powrie,  City  Engr.     Noted  Jan.  20  and  Mar.  9. 

lon-a.  Burlington — Contract  for  paving  Aetna  St.  and  alley 
awarded  to  GEORGE  PETERSON,  Ruilington,  at  $1.16  and 
$1.10  per  sq.vd.,  respectively:  7th  and  Market  St.  to  BURLING- 
TON CONSTRIT^CTTON  CO.,  Burlington,  at  $1.90  per  sq.yd.  on 
6-in.  base  and  $1.S2  per  sq.vd.  of  4-in.  base;  alley  No.  2  to  E.  A. 
LORD  CONSTRUCTION  CO.,  Rock  Island,  at  $1  per  sq.yd.  H. 
H.  A^ollmer,   City  Engr.     Noted  Mar.   2. 

loira.  Cherokee — Contract  for  5  mi.  permanent  road  award- 
ed  to  LEACH   BRO.S. 

loiva.  Sac  CItT — Contract  for  paving  awarded  to  NATIONAL 
ROOFING  CO.,  Omaha,  Neb.,  at  $36,600. 

Iowa.  Sheldon — Contract  for  26.000  sq.yd.  paving  awarded 
to  DEARBORN  CONSTRUCTION   CO.,   AVaterloo. 

Iowa..  SiKOurney — COflScial) — Contract  for  paving,  curbing, 
guttering  and  grading  various  streets  of  city  awarded  to 
BURLINGTON  CONSTRUCTION  CO.,  Burlington,  at  $1.98  per 
sq.yd.     A.  M.  Neas,  City  Clk. 

Iowa,  Sip-onrney — Contract  for  brick  or  concrete  paving- 
awarded  to  AA'RIGHT  &  CO.,  Des  Moines.  A.  M.  Neas,  City  Clk. 
Noted   Mar.    16. 

Iowa.  Sioux  City — Contract  for  constructing  Broken  Kettle 
Hishwav  awarded  to  HANLON  &  OAKES.  Estimated  cost, 
$90,000.  '  T.  H.  Johnson,  City  Engr.     Noted  Mar.  2. 

Minn.,  Dnluth — A.  N.  Nelson,  at  $28,654.  submitted  lowest 
bid  for  ppving  Central  Ave.  from  Cody  St.  to  railway  tracks 
v.-'th  l-corrse  co!m  rete  pr.eimcnt  ,-;r_d  A.  A.  Bodm  <?r  Sons,  at 
$29,753,  for  patented  nonskid   pavement.     L.  Ayers,   City  Engr. 

Minn.,  Elhow  Lake — Contract  for  22,000  cu.yd.  grading  and 
5.400  lin.ft.  turnpiking  for  County  Job  No.  1  awarded  to 
n.ARRT^TT   &   CO.,   Herman,   at   $20,334.      Noted   Mar.    23. 


Kiiii.,  llutelilnMoii — ('ontract  for  eurhltiK  and  KUtleilnK 
W(>Ht  IKIh  SI.  awar<led  to  KIIEARH  &  SONS  CO.  C.  L.  McLane, 
City    Kngr. 

\«'li.,  lifiirnry — (Ofllclal )— Contract  for  paving  In  DiHlrlct 
No.  II  .'twaribd  to  ( !  lOORt  ilO  PARKS  &  CO.,  South  Omaha,  at 
$1,114   per  H.i  y.l.      E.   II.   Morey.  City   lOngr.     Noted   Mar.   2  and   23. 

l\«-h.,  V«>rk--Contracl  for  IS, 920  ho. yd.  vertical  Ilbei-  brick 
pavliiK  awar<led  to  UOHIOUTS  CONHTUU<'TIO.N  CO.,  KIrHt  Na- 
tional Hank  Hldn.,  Lincoln,  at  $2.n2Vi  per  «i|.yd.  GeurKO  W. 
SearH.    City     lOiiKr.       Noted     Mar.     23. 

\.  ■>..  MInot — liIdH  were  received  for  pavInK  HevernI  streetii 
In    bu.Mln.SH    section,    (a)    .reosoted    wood    block,    (b)    bitullthic, 

(c)  brick  block,  (d)  relnforeed-concrete.  «H  followH:  S.  Ulrch 
Xt  Sons  CotiHlructlon  Co..  (a)  $S5,314.  (b)  $71,939,  (<;)  $90,36S: 
S.  A.  Rbhe.M,  (a)  $S3,027,  rd)  $71,345:  Woodrlek  &  SouH,  (a) 
$S4,fi95;    llarilon    &    Okes.    OO     $H2,103,    (b)    $70,300,    (c)    $87,2BK. 

(d)  $70,300.  !•;.  J.  ThomaH,  City  Ennr.  Noted  .Ian  27  and 
Mar.  9. 

IV.  D..  Slerle — fOfTlclal) — Contracts  for  Kradln^-  rondH  In 
Kidder  County  awarded  to  W.  II.  NOEL  and  P.  RANIER, 
.lameslown,  and  STANLEY  HROS.,  St.  Cloud,  Minn.,  at  $5,000 
each.      ,1.   (.'.    McWhlnney,   County    Audr.      Noted    .Mar.    2. 

Mo..  \ifon--Contract  for  i"„  mi.  paving  awarded  to  J.  H. 
.MII.LKU,    at    $17,445. 

lUi.,  ChilileoMie  Contiact  for  paving  2d  St.  with  brick 
awardeil  to  .(oll.si  !•'.  Mh;i';K  at  $1.60  i)er  sfi.yd.  for  paving, 
$0.35  for  grading,  $0.30  for  curbing  and  $30  per  M  for  oak 
headers:  ^\■oodward  .St.  and  Edgewood  Ave.  to  C.  A.  .Stewart, 
at  $1.65  and  $1.12  respectively  for  paving.  $0.35  for  grading 
and  $0.28   for  ctirt)lng. 

Mo.,  SiirinKlleld  -Contract  for  constructing  hIghw.avH  In 
Kinibrough    Hrl.    District  awarded   to  SHERWOOD   Sr   MEYERS. 

.\rk.,  lOldorntio — Contract  for  paving  number  of  streets, 
including  S(|uare  around  courthouse,  awarded  to  McEACHIN 
&  M(  KACIII.N,  Little  Itock,  at  $32,432.  Noted  Feb.  3  and 
Mar.   9. 

Ark.,  I, title  Roek — Contract  for  paving  with  asphalt  in 
Districts  Nos.  9  and  244  uwaided  to  I.  P.  SHELBY  &  CO..  at 
$65,900.      Noted   Jan.   6   and   .Apr.   6. 

Tex.,  Ilrownwfiod — Contract  for  new  causeway  on  Baker  St. 
awarded    to   ,T.    I'^    EUBANKS,    Brownwood. 

Tex..  llouNtoii — Contract  for  paving  Main  St.  awarded  to 
EUREK.A  r.W'ING  CO..  Houston,  at  $154,280.  for  texaco 
asphaltic  concrete.  E.  E.  Sands,  Citv  Engr.  Noted  Mar.  16 
and   30. 

Tex..  Olton — Contract  for  3  mi.  clay  road  awarded  to  TRICK 
&  PENICK  by  Commissioners  of  Lamb  County. 

Tex..  SInton — Contract  for  appioximately  24  ml.  gravel 
road  awarded  bv  Commissioners  of  Rd.  District  No.  1,  includ- 
ing Aransas  Pass,  to  BREAKER.  BAIRD.  CURTIS  &  AVITT 
CONSTRUCTION  CO.,  Aransas  Pass.,  at  $57,796.  George  W. 
King,  Res.  Engr.     Noted  Mar.  9. 

Tex.,  AVhartou — ^Commissioners  of  Wharton  County  award- 
ed contracts  for  road  work  in  Precinct  No.  1  to  I.,ANE  &  TIP- 
PIN  for  2  sections  of  Law  Citv  Rd.,  G.  A.  HARRLSON  for  lago 
Rd.,  J.  CLEMENTS.  3d  section  of  Law  City  Rd.,  B.  D.  GAR- 
MANY  for  1st  section  of  Hungerford  Rd.  and  A.  C.  WILBECK 
for  2d  section, 

Okla.,  Bartlesville — -Contract  for  paving  portion  of  9th,  1st 
and  3d  St.  and  4  alleys  awarded  to  BERT  HAHN  CONSTRUC- 
TION CO.,   Dallas,  Tex. 

Colo.,  Ft.  Collins — (Official) — Contract  for  grading  2-mi. 
State  Primary  Rd.  No.  2  awarded  to  E.  LINDSEY,  Denver. 
Noted  Mar.    30. 

Idaho,  RiKby — Contract  for  constructing  46  blocks  cement 
sidewal!<s  and  39  street  crossings  awarded  to  TANNER  & 
CRAGUN,  Idaho  Falls,  at  $17,880.      Noted  Mar.   2. 

Idaho,  Wallace — Contract  for  paving  portions  of  business 
and  residential  districts  awarded  to  AVARREN  CONSTRUC- 
TION CO.,  at  $88,987.  George  W^  Walker,  City  Clk.  Noted 
Feb.  24. 

Wash.,  Bellincham  — K.  Sausett,  Bellingham,  at  $66,900, 
submitted  lowest  bid  for  paving  Northwest  Diagonal  Rd.  C. 
M.  Adams,  County  Engr.     Noted  Mar.   23. 

AVash.,  Hoquiam — Contract  for  clearing,  grading,  grubbing 
and  graveling  3  mi.  of  East  Hoquiam  Valley  Rd.  awarded  to 
NELS   JOHNSON,   at    $24,331. 

Wa.sh.,  Pomeroy — Contract  for  constructing  Columbia  Cen- 
ter Rd.  awarded  to  A.  E.   HOLMBERG,   Orofino,  at   $9,600. 

■\Vash..  RltiBville — Contract  for  graveling  12  mi.  of  highway 
and  constructing  7  small  concrete  biidges  awarded  to  CARL- 
SON-CHINDAHL  CO.,   Realty  Bldg.,   Spokane,   at   $52,494. 

Wash.,  Seattle — Contract  for  grading  Rainier  Ave.  awarded 
to  BURNETT  CON.STRUCTION  CO..  Seattle,  at  $80,415.  A.  H. 
Dimock,    City    Engr.       Noted    Mar.    30. 

Wash.,  Seattle— P.  .J.  McHugh,  3d  St..  Seattle,  at  $171,588, 
submitted  lowest  bid  for  paving  Beacon  Ave.  with  asphalt. 
Noted  Feb.   3. 

AVnsh.,  Spokane — Standard  Asphalt  Paving  Co..  at  $55,357, 
submitted  lowest  bid  for  asphaltic  concrete  and  macadam 
pavement  on  5%   mi.     Meadow-Lake  Cheney  Rd. 

■\Vash.,  Toledo — Jarvis  &  Burkheimer,  Liberty  Bldg., 
Seattle,  at  $13,652,  submitted  lowest  bid  for  graveling  city 
higliway  south  of  Toledo 

Calif..  Kincsburg- — Bids  were  received  for  paving  portion 
of  Simpson  St.  from  AV.  A.  Kettlewell  &  Sons,  Sanger,  at 
$8,794,  and  Johnson   Bros.   &  North,   at   $8,949.      Noted  Mar.   2. 

Calif..  Martineai — Board  of  Supervisors  of  Contra  Costa 
Countv  awarded  contract  for  road  between  Bryant  Bridge  and 
A\^alnut  Creek  to  CITY  IMPROVEMENT  CO.,  166  Geary  St.,  San 
Francisco,   at   $70,545. 

Calif.,  Newman — Contract  for  1-mi.  road  north  of  Newmau 
awarded  to  J.  R.  RICHIE,  San  Francisco,  at  $9,900. 
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Calif..  Richmond — Contract  for  grading  streets  and  install- 
ing sewers  in  Inner  Harbor  District  awarded  to  RICHMOND 
DREDGING     CO..     Richmond,     at     $79,997. 

Calif.,  .Sacramento — TKICHERT  &  SON.  Ochsner  Bldg.. 
awarded  contract  for  improving  Rose  Ave.  Frank  Miller, 
City   Kngr. 

Calif.,  San  FranfriNco — Contract  for  paving  Quint  St.  from 
Evans  to  Oakdalc  Ave.  awarded  to  FLINN  &  TRACKY,  Fir.st 
National  Bank  Bldg.,  at  $19,930.  M.  M.  O'Shaughnessy,  City 
Engr 

Calif.,  San  .Jon«" — Contract  for  paving  4th  St.  awarded  to 
M.   W.  PAINTER. 

(lue.,  Montreal — (Official) — Contract  for  approximately 
6,000  tons  refined  asphalt  awarded  to  "WARNER-QUINLAN 
ASPHALT  CO.,  79  Watt  St..  New  York.  N.  Y..  at  $19.33  per 
ton.     I'aul  K.  Mercier,  City  Engr.     Noted   Feb.   17. 

Ont..  I^eaminurton — Contract  for  11,490  sq.yd.  paving  award- 
ed to  F.  S.MITH.SON,  Leamington,  at  $17,600. 

IIVDUSTHIAL,  WORKS 
PropoHeil  Worit 

Mas.s..  lionilsvllle — Boston  Duck  Co.  plans  to  build  5-story, 
130x400-ft.  mill.      Estimated  cost,  $350,000. 

MaNN.,  Ro.ston — lleisel  Press  Manufacturing  Co.,  944 
Dorchester  Ave.,  plans  to  improve  factorv.  Estimated  cost, 
$25,000.  R.  N.  Cleverdon,  2207  Andrews  Ave.,  New  York,  N.  Y., 
Arch. 

MaHH.,  Boston — (Charleston) — United  Fruit  Co.,  Board  of 
Trade  Bldg..  Boston,  plans  sugar  refinery.  D.  T.  Thomas,  15 
Broad  St.,  Boston,  Arch. 

IMaftH.,  Maiden — (Official) — Bids  will  be  received  about  Apr. 
25  by  Monks  cfc  .Johnson.  Arch.,  7S  Devonshire  St.,  Boston, 
for  3-story,  40x200-ft.  factory  on  White  St.  for  Ehrman  Manu- 
facturing Co.  Boston.  Estimated  cost,  $30,000.  Noted  Mar. 
16  and   30. 

R.  I..  Providence — General  Electric  Co.,  Providence,  plans  to 
build  plant. 

Conn.,  Danbury — Ball  &  Roller  Bearing  Co.  plans  to  build 
factory. 

Conn.,  Hartford — Plans  being  prepared  by  Isaac  A.  Allen, 
Jr.,  Arch.,  for  warehouse  on  Edwards  St.  for  William  Board- 
man  &  Sons,  Inc. 

Conn.,  Hartford — Plans  being  prepared  by  Burton  A.  Sellew, 
Arch.,  for  4-story,  4Sxl37-ft.  warehouse  on  Avon  St.  for  E. 
Gross  &  Co. 

Conn.,  New  Hnven — Plans  prepared  by  C.  E.  Joy  &  Co., 
Arch.,  113  Churcli  St.,  for  2-story.  55x60-ft.  addition  to  garage 
of  White  Way  Garage.  376  Congress  Ave.  Estimated  cost, 
$12,000. 

Conn.,  Soutli  AVindham — Rids  will  be  received  until  Apr.  17 
for  foundry  lor  Smith  &  Winchester  Co.  Estimated  cost. 
$20,000.  Adolph  Suck,  94  Arlington  St.,  Hyde  Park,  Mass., 
Engr. 

Conn..  ThameHville — Winchester  Woolen  Co.  plans  to  build 
plant.     Estimated  cost.  $200,000. 

Conn.,  M'aterliurj- — Plans  prepared  by  Tyler  &  Dunhaime, 
Arch.,  95  Bank  St.,  for  2-story,  ls.x36-ft.  storehouse  for  John 
O'Brien,   149  Cooke  St.     Estimated  cost,  $10,000.     Noted  Apr.  6. 

Conn..  ■\Vaterliury — -(Official) — Plans  being  prepared  by 
Charles  IT.  Preston,  Jr.,  Arch.,  for  ]00xl60-ft.  factory  for  A.  H. 
Wells  &  Co.,  Inc.,  Waterbury. 

N.  Y.,  Bnfl'alo — General  Chemical  Co.  plans  1-storv  addition 
to  plant  at  350  Abbott  Rd.     Estimated  cost,   $14,000. 

N.  T..  Clnyville — Clavville  Knitting  Co.  plans  to  enlarge 
plant.      Estimated   cost,   $200,000. 

N.  Y.,  New  York — (Borough  of  Bronx) — Samuel  B.  Stein- 
metz  and  Max  Hoffman,  14  Glovers  St.,  contemplates  2-storv, 
lOOxlOO-ft.   garage  on   St.   .\nn's  Ave.      Estimated   cost,   $20,000. 

N.  Y.,  New  York — (Borough  of  Bronx) — Plans  being  pre- 
pared by  Charles  Schaefer,  Jr.,  401  Tremont  Ave.,  for  5-story, 
S5xl52-ft.  garage  on  Morris  Ave.  for  Charles  Weihe,  Bay  St. 
and  William  Ave.  (Borough  of  Brooklyn).  Estimated  cost, 
$25,000. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Baker  &  Wil- 
liams plans  92x200-ft.  warehouse  at  510-524  West  21st  St. 

N.  Y.,  Ne«-  York — (Borough  of  Queens) — Plans  prepared  by 
John  M.  Baker,  9  .lackson  Ave.,  Long  Island  City,  for  2-story, 
40x60-ft.  factorv  for  F.  A.  Rosebu.'sh,  33  West  42nd  St.  (Bor- 
ough  of  Manhattan).     Estimated   cost,   $13,500. 

N.  Y..  New  York — (Borougli  of  Richmond) — Hilliard  Manu- 
facturing Co.  plans  machine  shop  at  Tottenville,  ,S.  I.  F.  W. 
Hilliard,  2S7  Broadway  (Borough  of  Manhattan),  Pres. 

N.  Y.,  Oneida — Bids  will  be  received  about  May  15  by  I.  V. 
Van  Duztr.  Arch..  Cazenovia.  for  1 -story.  60xl40-ft.  garage 
for  Coles  Tool   and   Machine   Co.      Estimated   cost.   $16,000. 

N.  Y..  I'oughkeeiisle — Plans  being  prepared  for  2-story. 
60x200-ft.  faftorv  for  Schatz  Manufacturing  Co.  Estimated 
cost,    $250,000. 

N.  Y.,  Rome — Plans  being  prepared  for  factory  for  Kent 
Manufacturing  Co.     F.  T.  Kent,  Pres. 

N.  Y.,  SyracuHe — Plans  prepared  for  2-story,  55xl00-ft. 
warehouse  and  garage  for  B.  Hefferman,  721  South  Salina  St. 
Estimated   cost,    $15,000. 

N.  Y.,  Syracuse — Plans  being  prepared  for  1-story,  50x75- 
ft.  addition  to  factorv  of  Onondaga  Litholite  Co.  Estimated 
cost,    $15,000.      H.   I'.   Warner.   102   North   Beach   St.,   Pres. 

N.  J..  Kast  Orange — Plans  being  prepared  by  E.  V.  Warren, 
Essex  Bldg.,  Newark,  for  2-story,  50xllO-ft.  garage  and  fac- 
tory on  Nassau  PI.  for  Kelly-Aokerman  Co.,  Inc.,  23  South 
Burnett  St.     Estimated  cost.   $10,000. 

N.  J.,  Newark — Calfisch  Bros.,  Union  City,  Penn.,  acquired 
property  on  water  front  at  Newark  and  plans  warehouse 
terminal  for  wood   products. 

N.  J.,  Paterson — Imhoff-Berg  Silk  Dyeing  Co.  will  build  dye 
and  finishing  plant  at  Paterson.     Estimated  cost,  $40,000. 


N.  J.,  South  River — Plans  being  prepared  by  Jensen  & 
Brooks.  196  Smith  St..  Perth  Amboy,  for  2-8tory,  50x80-ft. 
factory  for  Porto  Rican-American  Tobacco  Co.,  17  Madison 
Ave.,  New  York,  N.  Y.     Estimated  cost,  $15,000. 

N.  J.,  WashinKton — I'reliminary  plans  being  prepared  for 
1-story,  200x250-ft.  factory  for  Sommer  Co.  Estimated  cost, 
$50,000.      John    H.    Sommer,    Pres. 

Penn..  .\itoonn — Union  Furnace  Manufacturing  Co.  will 
rebuild   i)lant   recently   destroyed   by   fire. 

Penn.,  lirownsville — Monongahela  Ry.  will  rebuild  round- 
house and  machiiie  shops  recently  destroyed  by  fire  with  loss 
of  $100,000.     D.  K.  Orr,   Brownsville,  Ch.   Engr. 

Penn.,  Connellsville — Pennsylvania  R.R.  plans  freight  ware- 
house. Estimated  cost,  $40,000.  Alexander  C.  Shand,  Broad 
St.   Station,   Philadelphia,   Ch.   Engr. 

Penn,,  Franklin — Plans  being  prepared  by  Karl  A.  Miller. 
Arch.,  Meadville,  for  laundry  building  for  Commissioners  of 
Venango  County   and   Board   of   Poor.      Estimated   cost,    $10,000. 

Penn.,  Hyde  Park — Reading  Towel  Manufacturing  Co.  will 
build  addition  to  plant. 

Penn.,  Meadville — Bids  will  soon  be  received  for  l-story 
addition  to  plant  of  Bronze  Metal  Co.  Estimated  cost,  $17,000. 
Noted  Feb.   17  and  Apr.  6. 

Penn.,  Mlllvaie — Plans  being  prepared  by  Bartberger  & 
Bartberger,  Arch.,  Westinghouse  Bldg.,  Pittsburgh,  for  3- 
storv.  48xl00-ft.  l.iundry  for  Union  Laundry  Co.  Estimated 
cost.   $10,000.      G.   E.   Klein,   Mgr. 

Penn.,  North  Reading — (Reading  post  office) — Reading 
Chemical  Manufacturing  Co.  plans  2-story  warehouse  addition 
to  plant. 

Penn.,  Oil  City — R.  H.  Steber  contemplates  2-story.  30x70- 
ft.  factory.  Estimated  cost,  $20,000.  Brockway,  McCeil  Co., 
Warren,  Arch. 

Penn.,  Philadelphia — Bids  will  soon  be  received  by  P.  T. 
Uezzell,  Arch,,  1203  Filbert  St.,  for  3-story,  2Sx60-ft.  addition 
to  mill  of  Gorgas  Pierce  Manufacturing  Co.,  26  East  Allen  St. 

Penn.,  Phliadelithia — Plans  being  prepared  for  1-story, 
60xl80-ft.   gai-age   on   Broad   St.   for  L.   G.   Harrison. 

Penn.,  I'hilndrlphin — Plans  prepared  bv  Dav  &  Zimmerman, 
Arch.,  611  Chestnut  St..  for  rebuilding  2-story,  x3x9S-ft. 
factory  at  37th  and  Tasker  St.  for  Nitrogenous  Chemical  Man- 
ufacturing Co. 

Penn.,  Pittsburg-h — J.  B.  Hurron,  Jr.,  South  Linden  Ave., 
will  rebuild   5-story,   120xl92-ft.   warehouse. 

Penn.,  Reading; — Bids  will  be  received  about  Apr.  15  by 
F.  A.  Muhlenberg.  Arch.,  706  Colonial  Trust  Bldg.,  for  factory 
for  Pennsylvania  Optical  Co.  H.  L.  Miller,  12S  South  5th 
St.,  Mgr.     Noted  Dec.  9. 

Penn.,  Royersford — Bids  will  soon  be  received  by  J.  V. 
Poley,  Arch.,  162  2nd  St..  for  3-story,  30x60-ft.  printing  office 
and  manufacturing  building  for  Lloyd  E.  Johnson. 

Del.,  Wilmington — Delaware  Motor  Sales  Co..  Wilmington, 
will  build  2-story,   122x1 38-ft.  sales  and  service  plant. 

Md.,  Baltimore — Contract  will  soon  be  awarded  for  1-story, 
123x200-ft.  warehouse  at  Carey  and  Wicomico  St.  for  W.  A. 
Van  Arsdale  Hotel  Belvidere,  Baltimore.  Estim.Tted  cost, 
$20,000.  John  E.  Youngberg,  30  North  Dearborn  St..  Chicago, 
111.,   Arch. 

D.  C,  AVashinKton — Plans  prepared  by  N.  T.  Haller,  Cor- 
coran Bldg.,  for  1 -story  warehouse  at  59  North  St.,  N.  W.,  for 
J.   E.   Chapman.      Estimated   cost.    $10,000. 

D.  C.  AVashington — Plans  being  prepared  by  Boal  &  Brown. 
Arch.,  1725  H.  St..  for  3-story,  60x200-ft.  reinforced-concrete 
garage  at  n2S  Connecticut  Ave.,  for  Harper  Overland  Co., 
1022   Connecticut  Ave. 

Ya.,  Goshen — Press  reports  state  Heiness  Motor  Plow  Co., 
Ft.  Wayne,  Ind.,  plans  to  build  plant  at  Goshen. 

Xa„  Goshen — Miller-Lillich  Manufacturing  Co.,  Ft.  Wayne, 
Ind.,  plans  to  build  plant  at  Goshen. 

Va.,  Goshen — Nelson-JIyers  Iron  Tie  Co..  Ft.  Wayne.  Ind.. 
plans  to  build  plant  at  Goshen. 

Ya.,  Ho|ieweII — (City  Point  post  office) — Manhattan  Laun- 
dry .Co.  plans  to  erect  building. 

Va.,  Hopewell — (Oity  Point  post  office) — Walter  Sachs, 
Petersburg,  states  Richmond  capitalists  and  interests  con- 
nected with  Norfolk  &  Western  Ry.  will  build  steel  plant. 
Estimated    cost,    $2,000,000. 

Ya.,  Lynchburg — Piedmont  Motor  Co.  contemplates  build- 
ing plant. 

Va.,  Tidewater — State  contemplates  lime-grinding  plant  at 
Tide^jater.      Estimated  cost,   $25,000.     H.   C.  Stuart.   Governor. 

W.  Va.,  Point  Pleasant — C.  F.  Hess  will  nbiiild  cement 
pla.nt. 

N.  C,  Charlotte — Charlotte  Electric  Repair  Co..  508  W^est 
4th  St.,  plans  to  build  plant  at  Charlotte. 

N.  C,  Cherryville — R.  J.  Morrison  plans  to  l:uild  knitting 
mill  at  (^herryville. 

N.  C.,  Hiokorv — Hickory  Manufacturint;  Co.  will  rebuild 
75x216-ft.   plant  at  Hickory. 

N.  C,  Kin.ston — Rutledge  &  Co.  will  nbiiihi  phiiit  damaged 
by  fire.     O.  M.  Rutledge,  Mgr. 

X.  C.  Winston-Salem — Plans  being  prep.ared  for  warehouse 
for   R.    J.    Reynolds   Tobacco   Co. 

S.  C,  Florence — Florence  Ice  Co.  plans  3-story  cold-storage 
plant. 

S.  C,  Greenville — Plans  prepared  for  warehouse  and  store 
for    Sullivan    Hardware    Co. 

S.  C  Hodges — Press  reports  state  James  B.  Wilson,  Gas- 
tonia,  N.  C,  plans  to  build  warehouse  at  Hodges. 

S.  C,  AVare  Shoaln — Ware  Shoals  Manufacturing  Co.  will 
build    2-press    cotton-seed    oil   mill. 
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(in.,  «'«luiiilMm— SiPUllK'in  f'olton  Oil  Co.  pliinH  to  Impiovo 
llllllll.       l':.M|iliiiil>'il    ro.sl.     $IO.O<I(I. 

Fill.,  Ilnrdm-  l',.  T.  Itoiix  *  .Son,  IMnnt  City,  pluHH  to  bullfl 
Hiiwiiilll  at  Kiti'luw.  KHtlinatod  coat,  l)ctwci!n  $75,000  and 
$1(111.(1(10. 

Kin.,  i>n>'t»nn — I!I(1.m  will  be  ri-rolvpd  nlioiit  Si'pt.  1  for 
•.'-.•(toiv.  ,six  1  1(1-11.  ciinirelc  kiii'iikc  for  (JriM-n-AilU'r  Co.,  Muk- 
iiiilla   St.      iC.illmatiMl   iuHl,   $i(i, 0(1(1.      Noted    Miir.    30. 

Kin.,  tJiilf  riiii- — (Odt-HHU  post  oilier)  —  h.von  Lumber  Co.  will 
biillcl    piniil.      I'l.sllnmtcd   losl.   $10(1.(10(1. 

Kill..  I'nxtnii  Klorala  Snwinlll  <"o.  will  rebuild  factory  re- 
icntl.v   d.Htio.ved   by   lire.      KHtlmided   coHl.   $2.^,000. 

\ln..  l»r«>t«'iii«T — rcnlrnl  Konndry  Co.  lea.Mcd  plant  of  Smith 
iM;iiiiilai'(iiiiiin    Co.   and    pliinH    to   build   additions. 

\ln..  Klornin — Klorala  .Sawmill  Co.  will  rebuild  dry  Ulln 
ami  hiinber  sheds  reiently  destroyed  by  Ihi'  with  a  loss  of 
j;to.O(i(i. 

.Ain..  <inilNilcn — Coosa  I'lpo  and  Foundry  Co.  plans  additions 
to    plant     at     Cadsden. 

\ln.,  \i>r«li|Mirt  - 1  lolman-IIUKhes  I..umber  Co.  will  rebuild 
plant    d. Stic. veil    by    lire. 

\ln..  seiile  .Scale  Peanut  Products  Co.  will  build  factory  at 
Seale.       Kstlinated    <<ist.    $20,000. 

MImn..  lln^UfMlMiru:—  .\iinour  it  Co..  Chlcano,  III.,  plan.s  cold- 
storane   plant   at    llattiesliui>;. 

MiNN.,  MnKiiolln — J.  U.  Sandifer  will  rebuild  nrlst  mill  at 
Magnolia. 

I. II..  Viiitevlilc — Press  reports  state  People's  Independent 
Warehouse  Co.  plans  to  build  warehouse.  Estimated  cost. 
$10,000.     It.  J.  MontaKue.  Pies. 

Teiiii.,  ChnttnnuoKn — I'lans  prepared  by  C.  .Jones  for  re- 
building 1-story,  r)0x2,50-ft.  plant  for  Chattanooga  Aseptic 
Cotton  Co.     Noted   Mar.  23. 

'I'l'mi.,  ChnltnnooKn — Citizens  Auto  Co.  plans  S-story  rein- 
foreed-eoncrete  factory.  Press  reports  state  Dodt?e  Bros., 
Joseph  Canipau   .\ve.,   Detroit,   Mich.,   Interested. 

Tenn.,  ("levelniul — Plans  beins  prepared  for  rebuilding;  mill 
for  Sykes   Flour  Mills.      Kstlinated  cost,   $30,000.     Noted  Mar.  9. 

'IViiii.,  <'oiM>erlilll — Carcolite  Chemical  Co.  plans  to  rebuild 
plant   r.cently  destroyed   by   lire  with  loss  of  $2.50.000. 

'I'eiin..  Kiioxvillr — Swift  *  Co.,  Chicago,  111.,  plans  2-story, 
3."ixI10-ft.     refriReiatinp:    plant    at    Knoxville. 

Teiin.,  Mrniphl.s^ — Karle  Cooperate  Co.  will  build  plant  at 
Wist   Memphis.      Kstlmated    cost,    $fi0.000. 

Tenii.,  MeniiihiN — Illinois  (^entral  R.R.  will  soon  award  con- 
tract for  steel  car  repair  shops.  Estimated  cost,  $200,000.  A. 
S.   Baldwin,   13!'.    East   11th   PI.,  Chicaso,   111.,   Ch.   Engrr. 

Toiin,,  MemiihlN — Oeorffe  Mohr  plans  warehouse.  Esti- 
mated cost,  $10,000. 

Tenn..  Xew  Tazewell — .T.  W.  Rose  and  M.  B.  Carr,  Taze- 
well, interested  in  orRanization  of  company  to  build  flour 
mill. 

Ky..  Hoi>kin.sviIIv — Weymann-Brunton  Tobacco  Co.  plans 
to  build   factory  and   warehouse. 

Ky.,  I.exinKton — F.  T.  Justice  &  Co.  plans  to  build  plant 
at    T^exinston. 

Ohio,  Akron — Akron  Mold  and  Machine  Co.  plans  60x115- 
ft.  addition  to  plant. 

Ohio,  Cnnton — Rerger  Manufacturing  Co.  plans  to  build 
factory. 

Ohio.  Cinoiiiiinti — Plans  being  prepared  by  Bert  L.  Baldwin, 
.\rch.,  71  Perin  Bldg.,  for  1 -story  still  house  for  Emery  Candle 
Co.     Henry  Gruesser,  414  Walnut  St.,   Secy. 

Ohio,  Cleveland- — Plans  being  prepared  by  W.  S.  Ferguson 
Co..  Arch.,  B15  Euclid  Bldg..  for  3-story  garage  and  livery 
stable  for  H.  W.  Clark,  60S  Bolivar  Rd.  Estimated  cost. 
$30,000. 

Ohio.  Cleveland — Plans  being  prepared  by  Donn  &  Deming, 
.\rch..  80S  17th  St..  N.  W..  Washington,  D.  C,  for  2-story, 
nOxlOO-ft.  laboratorv  for  Grasselli  Chemical  Co.  Estimated 
cost,   $.50,000.      Noted   Feb.   10. 

Ohio,  Cleveland — Preliminary  plans  being  prepared  by 
Coghlan  &•  Saunders,  Arch.,  311  Electric  Bldg.,  for  2-story, 
S7xll0-ft.  and  31x50-ft.  addition  to  factory  of  D.  G.  Hutch- 
craft    &    Sons    Co.,    131S    West    7Sth    St. 

Ohio.  Cleveland — Plans  being  prepared  by  J.  W.  Frazier  Co., 
Arch.,  Illuminating  Bldg..  for  2-story,  50xl4.5-ft.  and  1-story, 
43xl49-ft.  factory  on  East  63rd  St.  for  Lake  Erie  Iron  Co. 
C.  W.  Schofield,  915  East  63rd  St.,  Secy,  and  Treas.  Noted 
Apr.    6. 

Ohio,  Cleveland — Preliminary  plans  prepared  by  H.  T. 
Jefferv,  Arch..  408  Union  Bldg..  for  1-story,  92x230-ft.  garage 
for  Henry  P.  Oster,  10,550  Euclid  Ave.  Estimated  cost,  $30,000. 
Noted  Mar.  2. 

Ohio,  Cleveland — fOflicial) — We  have  been  informed  that 
Republic  Structual  Iron  Works  Co.,  1270  East  53d  St.  does  not 
li'an  to  enlarge  plant  on  Lakeside  Ave.  as  stated  in  our  Issue 
of  IMar.   30. 

Ohio,  Cleveland — Plans  prepared  by  W.  W.  Hodges  Co.. 
.i.rch..  1216  Schofield  Bldg.,  for  4-story  factory  for  Alexander 
S.  Taylor,  508  Williamson  Bldg.     Noted  Mar.  16. 

Ohio.  Cleveland — 'Preliminary  plans  prepared  by  E.  E. 
Smith,  Arch.,  1527  Williamson  Bldg.,  for  3-story,  50x60-ft. 
addition  to  factory  of  George  J.  ^Va^den  Co.  George  A.  War- 
den.   6530    Carnegie    Ave.,   Vice-Pres.      Noted    Apr.    6. 

Ohio,  Cleveland — Bids  will  soon  be  received  by  H.  E.  Shim- 
min.  Arch..  2031  Euclid  Ave.,  for  5-story  warehouse  for  Wid- 
lar  Co.,  722  Bolivar  Rd.  Estimated  cost.  $25,000.  Noted 
Mar.  30. 

Ohio,  Columbiana — J.  Harold  Tool  Co.  contemplates  build- 
ing factory. 

Ohio,  Conneaut — Plans  being  prepared  for  1-story  addition 
to  plant  of  Burke  Machine  and  Tool  Co. 


shop   for   American   .ShlpbulldiiiK 
Noted  Mar.   30. 


Ohio,  i;iiN«  l.lveriiool  I'lans  being  prepurcd  by  N.  C.  Owen 
&  Co.  Areli.  nil  l.iadei -Ni-WH  Itldn,.  Cleveland,  for  l-dtorv, 
91x211  (I.  laeloiy  Inr  Gcddliig  ti  Siiiis  <'o.  KNtlmiitcd  cobI, 
$121., 000.      .luliii    Maiii.i-,  (i.ii.   Mm.      Noted   Apr.   C. 

Ohio,  KilKcinont  —  (Clnclnniitl  poMt  olllce) — Crumc  Brick 
Co.  conteniplaleH  liulldlUK  factory  at  EdKeniont.  EHtiinated 
cost,    $20,000. 

«»hl».  Krlln— (Fremont  post  ofllce) — Safety  Auto  LlRht  and 
iMaiiijI.'ieliM ing  Co.    will    build    plant. 

Ohio.  llomi'r--Plans  being  prepared  for  plant  for  Ohio  Fuel 
Co.      l':slliiialed   cost,   $75,000. 

Ohio.    l-ornln-I'laiiH    being   pr-nared    by    Prack    &    Porrlne, 
Arch.,     Keystone     HIdg..     I'lltHburgh,    Penn.,    for     l-8tory,     120x 
200-ft.    roiindry   and    niachln 
Co.      A.  (i.   Smith.  (!en.   Mgr. 

Ohio.  I.ornln — Baltimore  (U  Ohii.  Railroad  Co.  contemplateH 
additions  to  car  repair  shops  and  new  factory  for  repair  of 
steil    cirs.      F.    L.    Sluait,    Baltiniore,    Md.,    Ch.    Engr. 

Ohio.  :«lnMNlil»n  Massillon  Manuf.icturing  and  Medicine  C^). 
plans   to  build   factory.      Estimated  cost,   $16,900. 

4»liio,  iflnNKlllon — Plans  being  prep.-ired  for  1 -story,  40xS0- 
ft.  addition   to  plant  of  Peerless  Drawn  Steel  Co.,  on  ,Slppo  St. 

Ohio,  7.an<>Hvllle — American  Rolling  Mill  Co.  plans  to 
build    .'idditlon    to    plant. 

Ohio,  7.nneMvlllp — C.rlfllth  &  Wedge  Co.  plans  to  enlarge 
plant.     C.   I!.   Wedge,   Pies. 

Ohio,  XnneMvllle — Pl.ans  being  prepared  by  C.  E.  Handshy, 
Arch.,  132  Main  St.,  for  2-8fory,  66xlI3-ft.  garage  for  Charles 
N.    Harvey,    M.-iln   and    2nd   St.      Estimated    cost,    $25,000. 

■  ml.,  Iliooinlnicton — John  W.  Iloadley  &  ,Sons  will  rebuild 
sawmill.      I'Istimated    cost.    $10,000. 

Inil.,  F.llwood — G.  I.  Sellers  &  Son  Co.,  North  13th  St.,  plans 
to   build   additions   to   plant. 

Ind.,  KvnnMvllle — Helfiich  Lumber  Co.  plans  to  rebuild 
sawmill.      Estimated  cost,  $50,000. 

Inil.,  IIiintiiiKton — IJma  I.,ocomotive  Works,  Lima,  Ohio, 
plans  foundry  at  Huntington.  Estimated  cost,  $50,000.  A.  L. 
White,  Lima,  Pres. 

Ind.,  indinnaiiollM — Guedelhoefer  Wagon  Co.,  Georgia  .St. 
and  Senate  Ave.,  plans  warehouse  at  Senate  Ave.  and  Chesa- 
peake  St. 

Ind.,  IndinnapollH — Plans  prepared  for  addition  to  plant  of 
Link -licit  Co.  at  Helmont  .\ve.  and  light  of  wav  of  New  York 
Central   Lines.     Estim.-ited   cost,   $12,000.     Noted   Dec.   30. 

Ind.,  Indlnnnpolis — D.  H.  Robv  granted  permit  for  factory 
at  3234  West  Washington  St.     Estimated  cost,   $10,000. 

Ind.,  South  liend — .lames  A.  .ludie,  112  South  Main  St.,  con- 
templates 1-story,  56xl92-ft.  garage.  Estimated  cost,  .$20,000. 
Freyermuth  &  Maurer,  9  Warner  Bldg.,  Arch. 

Mieh.,  Detroit — Plans  being  prepared  bv  Donaldson  &  Meier, 
Arch..  1314  Penobscot  Bldg.,  Detroit,  for  3-storv,  50xl00-ft. 
factory  for  Detroit  Cabinet  Co.  Estimated  cost,  $90,000. 
Frank   Clipper,   9SS   Riopelle   St.,   Secy. 

:<lieh.,  Detroit — Plans  being  prepared  bv  R.  E.  Raseman, 
Arch..  Penobscot  Bldg.,  for  5-storv,  120x240-ft.  warehouse  for 
National  Grocery  Co.  Estimated  cost,  $125,000.  B.  B.  Cush- 
man,   29  West  Larned  St.,  Detroit.   Mgr. 

Mieh.,  Grand  Rapids — Globe  Knitting  Works  contemplates 
addition  to  factor.v  on  (r'ommerce  Ave.,  ,S.   W. 

Mieh.,  Saginatv — Hart  Bros,  purchased  site  at  Cass  and 
Niagara  St.   and   will   build   3-story,    65x95-ft.   warehouse. 

Wis.,  Milwaukee — Plans  being  prepared  by  Alfred  C  Clas, 
Arch.,  520  Colby  Abbott  Bldg..  for  5-story,  25xl20-ft.  rein- 
forced-concrete  factory  for  O.  C.  Hansen  Co.,  291  Milwaukee 
St. 


-Rib    Lake    Lumber   Co.    plans    sawmill    at 


Wis.,    Rib    Lake 

Rib   Lake. 

AVis..  AVauke.xlia — Waukesha   T'ure   Food   Co.,   Inc.,   plans  to 

build  factory.     Estimated  cost,   $50,000. 

AVis..  AVest  Bend — T.  Weinand  contemplates  l-story  garage 
and    salesroom.      Estimated    cost,    $10,000. 

Iowa,  Atlantie — Shrauge  &  Johnson  Co.  plans  addition  to 
factory  at  Atlantic. 

Iowa,  Cedar  Rapids — Cedar  Rapids  Keystone  Silo  Co.  plans 
to  build   factory. 

Iowa,  Ft.  Dodge — Plans  prepared  by  E.  O.  Damon,  Arch., 
for  S-storv  building  for  Prusia  Hardware  Co.  J.  P.  Nelson, 
Mgr.     Noted  Feb.  10. 

Iowa,  Iowa  FalLs — Iowa  Falls  Creamery  Co.  plans  to  build 

plant. 

Iowa,  Sioux  City — Great  Northern  Rv.  will  build  shops  on 
property  in  Kendon  Addition.  Estimated  cost,  $200,000.  A.  H. 
Hogeland,  St.  Paul,   Minn.,  Ch.   Engr.  

Minn.,  Owatonna — Owatonna  Farmers'  Cooperative  Packing 
Co.  plans  to  build  plant. 

Mini 

mill. 

Minn.,  St.  Paul — F.  A.  S.  Price,  3S3  Dayton  Ave.,  interested 
in  construction  of  creamery  and  milk  condensing  plant  at  St. 
Paul.      Estimated   cost,   $250,000. 

Minn.,  St.  Paul — Plans  prepared  for  5 -story  plant  for  St. 
Paul  Milling  Co.     Estimated  cost,   $150,000.     J.  E.  Diefenbach, 

Pres.     Noted  Oct.  7. 

Minn.,  Starbuek — Northwestern  Cement  Tile  Drain  Co.  plans 
factory.     Charles  Turnell,  Fairmont,  Pres. 

Minn.,  Stillwater — M.   D.   Pendergast  will  build   factory. 

Kan.,  AViehita — Plans  being  prepared  for  2-story,  32x36-ft. 
addition   to  factory  of  Allen   Bottling  Works,  517  Tremont  St. 

Kan.,  Wichita — Plans  prepared  for  1-story,  280x450-ft.  plant 
for  Mid  Continent  Tire  Manufacturing  Co.  Estimated  cost, 
$250,000.      Noted  Jan.   6. 


Ranier — P.   J.   Neel   will   build   box   factory  and   lath 


April  l:J,  l'Jl(J 
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Neb.,  Fnirliury — Henry  Meinecke.  Tomah,  Wis.,  contem- 
plates   packing    plant    at    Fairbury.      Estimated    cost,    $250,000. 

IVfb.,  Norfolk — «eoiBe  L.  Stom  Laundry  Co.  plans  to  build 
factory  at  Norfolk. 

Neb.,  Oiiinlia — I'lans  being-  prepared  by  Richard  Everett, 
Arch.,  106  North  15th  St.,  for  2-story,  44xl32-ft.  creamery  for 
Oraham  Creamery  Co.,  1614  Howard  St.  Estimated  cost, 
$25,000. 

N.  I)..  Max — .\.  McCuIIen  and  G.  W.  McCullen,  Underwood, 
contemplates  building  flour  mill  at  Max. 

Wyo.,  Greybiill — Ohio  Oil  Co.,  Findlay,  Ohio,  contemplates 
refinery    at    Greyljull. 

Mont.,  BilliiiKN — -Plans  being  prepared  by  Link  &  Haire, 
Arch.,  for  wareliouse  and  office  building  for  Security  Bridge 
Co.     Estimated  co.st,  $15,000. 

Mo.,  Kuttt  Leavenworth — Bids  will  soon  be  received  by  H.  S. 
Bill,  Arch.,  821  cJloyd  Bldg:.,  Kansas  City,  for  1-story  dairy 
house  and  barn  for  A.  E.  Lombard. 

Mo.,  St.  .loseiih — Bids  will  soon  be  received  for  4-story  fac- 
tory for  Wyeth  Hardware  and  Manufacturing  Co.,  2nd  and 
Jule   St.      Estimated   cost,    $150,000.      Noted   Mar.    30. 

Mo.,  St.  Louis — Best-Clymer  Manufacturing  Co.,  Virginia 
Ave.  and  Davis  St.,  plans  to  build  plant.  Estimated  cost, 
between  $50,000  and  $75,000. 

Mo.,  St.  LouIm — George  W.  Buschmann  plans  factory  at  221 
North  3rd  St.      Estimated   cost.   $10,000. 

Mo.,  St.  Loui.s — Plans  being  prepared  by  John  F.  Queeny, 
Arch.,  for  addition  to  plant  of  Monsanto  Chemical  Works,  1,800 
South  2d  St.      Estimated  cost,   $100,000.     Noted  Feb.   10. 

Mo.,  St.  Louis — National  Ice  Cream  Co..  4719  Dolmar  St., 
plans  factory  on  North  Market  St.      Estimated  cost.   $10,000. 

Mo.,  SprinKfleld — Plans  being  prepared  for  1-story,  70x90- 
ft.  auto  reimir  shop  for  Old  Line  Carriage  Works.  Estimated 
cost,   $10,000.     C.  G.  Levan,   Mgr. 

Ark.,  Little  Rook — -Southwestern  Supply  Co.  plans  addition 
to  warehouse  at  119  North  Louisiana  St.  and  building  ware- 
house on  East  4th  St. 

.\rk..  Little  Koek — .V.  Tenenbaum.  317  Scott  St.,  plans  to 
build  3-story  warehouse.     Estimated  cost,   $30,000. 

Ark.,  Pocahontas — .1.  W.  Vaughan,  Jlemphis.  Tenn.,  plans 
flour  mill  at   Pocahontas.      Estimated   cost,   $15,000. 

Tex.,  Comnieree — Consumers  Tee  Co.,  recently  incorporated, 
plans  to  build   factory.     B.  A.   Phillips,   Interested. 

Tex.,  Dalla.s — W.  J.  Baldwin  &  Co.  plans  3-story  factory. 

Tex.,  Dallas — Cottonseed  Oil  Co.  of  Texas  plans  cottonseed- 
oil  mill  and  wareliouses.     Estimated  cost,  $150,000. 

Tex.,  Knnis — L.  W.  Roberts,  .Tr..  Atlanta,  Ga.,  retained  by 
Cotton  Mill  Committee  of  Ennis  Chamber  of  Commerce  to 
prepare  plans  for  cotton  mill.  Estimated  cost,  $200,000.  Noted 
Apr.  6. 

Tex.,  Greenville — Greenville  Ice  and  Fuel  Co.,  recently 
incorporated,  will  build  plant.     F.  N.  Hopkins,  interested. 

Tex.,  McKlnney — IMcKinnev  Compress  Co.  will  rebuild  plant 
recently  destroyed   by  fire  with  loss  of  $50,000. 

Tex.,    Port    Neche.s- 

Port  Neches. 

Tex.,   San   Antonlo- 

to   plant. 

Okla.,  BartlesviHe — Press  reports  state  Charles  Vought  and 
W.  A.  Schoenfield,  Bruin,  Penn.,  contemplate  refinery  at  Bart- 
lesviHe. 


—Texas    Co.    plans    to    enlarge    plant    at 
-Express  Publishing  Co.   plans  addition 


Ringlini; — -J.  C.   Palmer,  Orr,   will   build  cotton  gin  at 
Estimated  cost,   $12,000. 


I 


Okl.^ 

Ringlinj 

M'ash.,  North  Yakima — Plans  prepared  for  2-story,  50x72-ft. 
cold-storage  plant  for  Yakima  County  Horticultural  Union. 
Estimated   cost,   $25,000. 

■\Va.sli.,  Sedro  AVoolley — Standard  Oil  Co.,  Seattle,  plans  dis- 
tribution   plant    at    Sedro    Woolley,      Estimated    cost,    $10,000. 

Calif.,  Lindsay- — Klderwood  Packing  Co.  plans  to  build 
plant.     Estimated  cost.  $10,000.     H.  B.  McClure,   Pres. 

Calif.,  Los  Angeles — Plans  being  prepared  by  John  Parkin- 
son. Arch.,  Security  Bldg.,  for  2  market  buildings  and  2  ware- 
houses at  7th  St.  and  Central  Ave.  for  Los  Angeles  Union 
Terminal  Co.     B.  Johnson,  Gen.  Mgr.     Noted  Feb.  24. 

Calif.,  San  Francisco — Plans  prepared  for  addition  to  plant 
of  D.  Ghirardelli  &  Co.,  on  North  Point  St. 

N.  S.,  Sidney — Nova  Scotia  Steel  and  CoTl  Co.  plans  to  build 
blast  furnace.      Estimated   cost,   between   $200,000   and   $300,000. 

<lue,  St.  John.s — D.  H.  Langlois  &  Co.  will  rebuild  factory 
recently  destroyed  by  fire  with  loss  of  $16,000. 

Ont..  nrantford — Waddell  Preserving  Co.,  Ltd.,  recently 
incorporated,   plans  factory.      F.  W.   Ryerson,   Pres. 

Ont.,  Chatham — Plans  being  prepared  by  Adams  &  Adams, 
Market  Chambers,  for  warehouse.     Estimated  cost,  $12,000. 

Ont.,  Listowel — Hydro  Electric  Radiation,  Ltd.,  contem- 
plates factory.  G.  E.  Harrison,  704  Traders  Bank  Bldg., 
Toronto,  Jlgr. 

Ont..  Renfrew — O'Briens  Munitions,  I.,td.,  will  rebuild  plant. 
Estimated   cost,   $75,000. 

O'lt.,  Sault  Ste.  Marie — Algoma  Steel  Corporation  plans 
addition   to  plant.     Estimated  cost,  $50,000. 

Out.,  Toronto — Plans  prepared  for  addition  to  plant  of 
Robertson  Bros.,  103  Queen  St.,  E.  Estimated  cost,  $25,000. 
Noted  Mar.  30. 

Man.,  Arilen — Western  Canada  Flour  Mills  Co.  will  rebuild 
elevator  and  flour  and  feed  warehouse  destroyed  by  fire. 

Man.,  Winnipeg — Baldwin  Manufacturing  Co.  of  Canada, 
Ltd..  plans  to  build  plant.  Estimated  cost.  $1,000,000.  G.  L. 
Constable,   Winnipeg.   Pres. 


Sank.,  ReKlna — Prairie  Biscuit  and  Confectionery  Co. 
recently  incorporated,  plans  to  build  plant  at  Rcgina.  Esti- 
mated  cost.    $50,000. 

•I.  C,  Squamlnh — H.  liuttertield  plans  shingle  mill.  Esti- 
mated cost,  $10,000. 

nidn   In   and   Contraets   Awarded 

MoHH.,  DoMton — Contract  for  5-story,  50x60-ft.  addition  to 
bakery  for  (Jeneial  Baking  Co.,  Charlestown,  awarded  to 
DANIEL    SHEPARD,    46    Cornhill    St.,    Boston. 

Mass.,  Ilo.<«ton — .S.  Rubinstein,  S5  Quincy  St.,  Roxbury,  will 
build    1-story   bakery    by   day   labor.      Estimated   cost,    $10,000. 

MasM.,  Ilrookllne — Samuel  Altman,  726  Commonwealth  Ave., 
will  liuild  1-story,  65xl50-ft.  garage  by  day  labor.  Estimated 
cost,    $25,000. 

Mass.,  CambriilKe — Contract  for  l-story,  50xl45-ft.  factory 
on  B:-ookline  St.  for  (Jeorge  II.  Dyer  awarded  to  FORBES  L. 
MACKIO.N'ZIE,   7    Water   St..    Boston. 

Mass.,  Kast  SfirlnKflelil — (Springfield  post  office) — New 
England  Westinghou.se  Co.  awarded  contract  foi-  drv  kiln 
addition  to  plant   to  F.  T.   LEY   &  CO.      Estimated  cost,   $50,000. 

MasN.,  Greenfield — Contract  for  3-storv,  95xll0-ft.  ware- 
house for  W.  A.  Davenport  awarded  to  WILLLSM  M.  BAILEY, 
88    Broad   St.,    Boston.      Estimated   cost,    $65,000.      Noted    Mar.    2. 

Mass.,  Holyoke — Contract  for  3-storv.  100x234-ft.  factory 
for  Holyoke  Valve  and  Hydrant  Co.  awarded  to  C.\SPER 
RANGER  CONSTRUCTION  CO.      Estimated   cost,   $120,000. 

Ma.sN.,  Lowell — Contract  for  dye  house  for  Appleton  Co. 
awarded  to  NEW  ENGL.XND  CON.STRUCTION  CO.  Estimated 
cost,   $11,000. 

Mass.,  NorthbridKe — Contract  for  4-storv.  102xll2-ft.  addi- 
tion to  plant  of  Paul  Whitin  Co.  awaided  to  SAMUEL 
FOWLER.      Estimated   cost,    $50,000.      Noted   Jan.    20. 

Mass.,  Springfield — Contract  for  4-s(orv.  64x91-ft.  foundry 
for  George  W.  Kimball,  120  Spring  St.,  "awarded  to  D.  W. 
MELLEN,    293    Bridge    St.      Estimated    cost,    $40,000. 

Mass.,  West  Springfield — Contract  awarded  to  C.  T.  DAVIS 
&  SON,  398  Bridge  St.,  Springfield,  for  2-storv,  65xl32-ft.  print- 
ing plant  for  Daily  News  Job  Printing  Co.,  Dwight  St.,  Spring- 
field.     Estimated   cost.    $20,000. 

R.  I.,  Hope — Contract  for  factory  for  Hope  Mill  awarded 
to  J.  M'.  BISHOP  CO.,  Butler  Exchange,  Providence.  Noted 
Mar.  30. 

R.  I.,  Woonsocket — Contract  for  factorv  for  Sidney  Worsted 
Co.  awarded  to  J.  C.  N.  BOUVIER,  189  Sayles  St.  Estimated 
cost,  $30,000. 

Conn..  F.ast  AVindsor  Hill — Contract  for  3-storv,  3Sxll6-ft. 
warehouse  for  .1.  E.  Shepard,  South  Windsor,  awarded  to 
DE.\N   &   BIDWELL,   Glastonburg. 

Conn.,  New  Britain — Contract  for  l-storv.  50xl00-ft.  fac- 
tory for  Fafner   Bearing  Co.   awarded  to  B.   H.   HIBBARD   CO. 

Conn.,  New  Haven — C.  W.  Murdock.  185  Church  St.,  will 
build  1 -story,  50xll6-ft.  garage  by  day  labor.  Estimated  cost, 
$20,000. 

Conn.,  New  Haven — New  Haven  Button  Co.,  Brewerv  St., 
awarded  contract  for  2-story.  30x.'2-ft.  addition  to  factoVy  to 
DAVID  H.  CLARK  CO.,  166  Brewery  St.  Estimated  cost, 
$12,000. 

Conn.,  New  London — Contract  awarded  to  H.  R.  DOUGLAS, 
INC.,  376  Bank  St.,  New  London,  for  2-story,  60xl55-ft.  pat- 
tern shop  for  New  London  Ship  and  Engine  Co.  Estimated 
cost,   $30,000.      Noted   Mar.    30   and   Apr.   6. 

N.  v.,  Buffalo — Contract  f-^r  2-storv,  70xl20-ft.  factorv  for 
Buffalo  Pattern  Works  awarded  to  SCH.\.\P  CONSTRUCTION 
CO.,  Mutual  Life  Bldg.  Estimated  cost,  $25,000.  Noted  Jan.  13 
and  Mar.  2. 

N.  Y.,  Loekport — Covert  Manufacturing  Co.  awarded  gen- 
eral contract  for  factory  to  MANION  BROS.,  Fine  Arts  Bldg. 
Estimated    cost,    $70,000. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Contract  for 
12-storv,  100xl24-ft.  warehouse  for  Charles  Broadwav  Rouss, 
549  Broadwav.  awarded  to  FOUNTAIN  K-  CHO.VTE,  "llO  East 
23rd  St.      Estimated   cost,   $300,000.     Noted   Jan.   20. 

N.  Y.,  Niag-nra  Falls — Isco  Chemical  Co.  awarded  contract 
for  plant  at  Union  and  Royal  Ave.  to  JOHN  W.  COWPER  CO., 
Buffalo.       Noted     Mar.     23. 

N.  Y.,  Syracuse — H.  H.  Franklin  Manufacturing  Co.,  West 
Marcellus  St..  awarded  contract  for  addition  to  plant  to  W.  J. 
BURNS  CO.,  Bastable  Blk.     Noted  Nov.  4. 

N.  Y.,  Yonkers — Contract  for  improving  plants  of  Haver- 
shaw  Electric  Cable  Co.  awarded  to  CASI'ER  ll.\NGER  CON- 
STRUCTION CO. 

N.  J.,  Millvllle — W.  F.  Taubel  Co.  awarded  contract  for 
2-storv.  150xl59-ft.  reinforced-concrete  hosierv  mill  to  HAR- 
RISOJJ  C.  REA  CO..  1027  Wood  St..  Philadelphia,  Penn.  Esti- 
mated  cost,   $70,000.      Noted   Mar.   16. 

Penn.,  HarrlsburK- — (Official) — Contract  for  5-story  rein- 
forced-concrete  laundr.v  building  for  Citv  Star  Laundry 
ii  warded  to  CRANFORD  &  STEPHENSON,  Harrisburg,  at 
$60,000.     Noted  Mar.   30. 

Penn.,  Lancaster — Contract  for  cigar  factory  for  P.ayuk 
Bros..  3d  and  Spruce  St..  Philadelphia,  awarded  to  J.  E.  BRRN- 
NEMAN,  Lancaster.  Estimated  cost,  $75,000.  Noted  Feb.  24 
and  Mar.  2. 

Penn.,  Media — Contract  for  addition  to  plant  of  Congoleum 
Co.  awarded  to  W.  W.  LINDSAY  &  CO.,  Philadelphia.  Esti- 
mated  cost,    $135,000. 

Penn.,  Philadelphia — Archibald  Holmes  &  Sons.  Alleghany 
Ave.  and  .\  St..  awarded  contract  for  l-storv,  lllxl43-ft.  rug 
factorv  to  M.  WARD  E.\SBY,  1420  Chestnut  St.  Estimated 
cost,  $15,000. 

Penn.,  Philadelphia — (Roxborough) — Contract  awarded  to 
HUGHES  &  FOULKROD  CO.,  Commonwealth  Bldg..  for  2-story 
laundry  and  boiler  house  for  St.  Timothy's  Hospital,  Ridge 
and  Jamestown  Ave. 


KN(i  I  N  K  i:  IM  xc     \  i:  w  s 


V..I. 


So.    li 


I'riiii..  I'hlliiiU-liililn  Contnirt  for  iiddltlon  to  fiictorv  of 
"<iii  ^  M  Sli.  i|.  Miiiml.i.HiiInK  Co..  tith  iiihI  Cohiinblii  St. 
aw.ii.lxl   In   l;.\l;(|.  A  V.    W  IIITK  &   (.•()..   ir.3l)  fliiHtniil  St. 

I'viiii..  I>lillii)lcl|ihln-  t'onti-act  for  1-  imil  l-Htorv.  llOx 
33f,-ri  and  1 1  !ix  i:t!i- ft.  miniKo  nil. I  Hrrvltr  ImiII(IIiik  Ht  23d. 
24tli.  \\  iilnut  anil  l.oiiiHt  SI.  for  Jidiii  Waiiainak.r.  13th  and 
Mark.t  St..  nilluil.liihla,  awarded  to  \VIM,I.\M  STl'IKI,!';  * 
SO.NS  t\).,  ItliKl  .Vr.h  St.  lOHtlinati'd  coHt.  »400.(I00.  Nott'd 
Mar,   23. 

I*fiin.,  \\'llllniiiH|tor( — Contract  for  2-Htorv,  60xl00-ft.  K1'"'>K'' 
for  l.a  Kran..'  Co,  lOluilra.  N.  Y..  award.'d  to  A.  C,  KVKIllrAUT. 
LMi!    I.oiu.st    St..    Wllllaiiisport.      l':.s|.iMali'd    <-oHt,    $2ri.OOO, 

Mil.,  Iliil«linor«>^  .\nii'rlcan  Raillator  Co.,  CIiloaKO.  111., 
award.,!    .•onlra.l    for    wari-houHi-    at    Cart-y    ami    Wl.-oniico    St. 

I.)  .1.   II  i:\KY  s.MiTii.  iiL'fi  i.iKht  St.     KHilmaird  i-osi.  ?;;;.'•,. noo. 

Mil.,  Iliiitliiiiin-  Contra,  t  for  2-»tor\-.  "Oxlll-ft.  worUhoiiHC 
for  W  lUlain  ]•'.  Kiiil.-r  award.'d  to  WIOST  CONSTRUCTION 
CO..    Knl.k.rl.otli.r   ItldK..    ISaltlin.ir.-. 

Mil.,  Ilnl(lmi>r<> — Contract  f.>r  4-Hlorv.  C0xl30-ft.  KarnK«'  nt 
1307  Calh.-.lral  St.  for  .1.  \Vlls..n  I.i-akin,  S13  PUloIltv  nidR.. 
awar.l.-.i  I..  I!  F.  HKNNKTT  liCll.ni.VC.  CO..  123  South  Howard 
St.      .\nt,,l    .Mar.   2. 

Mil.,  Iliilttninrr~-Muttia1  Cluini.nl  Co,  of  Anu-rlca.  131,<! 
Itlork  SI,,  awarded  i-ontrait  f.ir  2-.«torv.  aOxC.O-ft,  fact.)rv  to 
MOHUOW  MHOS..  Fldi>llt.v  Bids:.  lOstlmuted  i-o..«t.  $30',OnO. 
Notc.l  Mar,   ll!. 

Mil.,  IliiUlmor*-^ — Contraot  for  1 -.story.  r.OxSOO-ft.  wai.'house 
for  I,iik.<  Swift,  ir.  Kast  Camden  St..  awarded  to  .lOUN  W. 
1,RRF  .<■  HUGS..  2109  Orl.an»  St.  R.Mtlmnted  cost,  .$10,000. 
Note.l  Mar.  2. 

Mil.,  KriiMthiirK' — -Mayer  Urick  and  Tile  Co.  awarded  con- 
tract   for   factory   to  ShKKRf.VN   HKOS..    FrostburR. 

Mil..  WoiiilltiTry — (Hallimore  po.st  ofllce) — Contract  for 
warehon.s.'  for  William  10.  lloo|).r  .V:  Sons  Co.  awarded  to  CON- 
SOI.mATKO   KNC.INKKUINO   CO..  Calvert  BUIr..   Haltimore. 

D.  r..  WiiMhliiK'tiMi — Contract  for  l-.story  factory  for  Chemi- 
cal Troducts  Co.  awarded  to  .lOMN  H.  NOI.,AN  CONSTRUC- 
TION CO.,  606  Munsey  Bldg-,,  WashlnRton.  Estimated  cost, 
$24,000. 

Vn..  IlrlHtol — Davis  Hosiery  Mills.  ChattanoOKa,  Tenn., 
awar.l.d  contract  for  plant  at  Bristol  to  STONE-HUUNG 
I.I'MBIOU    CO..    Bristol.      Estimated    cost,    .$200,000. 

Vn.,  I'fterMbiirK — The  Progress  has  awarded  contract  for 
25xlOO-ft.   factory   to  E.  L.   BASS. 

Vii„  Itonnoko — Peerless  Candy  Co.  awarded  contract  for 
3-story.  .''.OxflS-ft.  factory  to  .\.  L.  MARSHAI^U  Roanoke.  Esti- 
mated cost,  .$13,000.     Noted  Mar.   23. 

AV.  Vn.,  Ilonlfrlnnd — Contracts  for  plant  for  Borderland 
Coal  Co.  awarded  to  TITTSBI'RCtH  COAL  W.VSHER  CO.,  Pitts- 
burffh,  Penn.,  an.l  VIROINI.V  BRIDGE  AND  IRON  CO.,  Roa- 
noke.  Va.     L.  E.  Armentrout.   Roanol<e.   Va.,   Mgr. 

AV.  A'n.,  ChnrleMton — Charleston  Steel  Co.  awarded  contract 
for  plant  to  AMERICAN  BRIDGE  CO..  30  Church  St.,  New 
Vork.   N.   Y.      Estimated   cost,   $1.'>0.000. 

M'.   Vn.,  Hun<ln>;toii- 

will   build   3   or  o-story, 


-John   S.   Farr,   16th   St.   and   2nd  Ave., 
)0xlT5-ft.  warehouse  by  day  labor. 


>\'.  Vn.,  \\  her  I  in)!; — Contract  for  2-story  garage  for  Arthur 
Stifel.  -Ith  and  Main  St..  awarded  to  R.  R.  KITCHEN  CO. 
Estimated  cost,  $10,000.     Noted  Apr.  6. 

N.  C.  AVIImlnjcton — Swift  &  Co.,  U.  S.  Y'ards,  Chicago.  111., 
awarded  contract  for  2-stor.v.  5S.\109-ft.  factorv  at  Wilming- 
ton to  A.  D.  O'BRIEN.     Estimated  cost,  $25,000.    "Noted  Mar.  23. 

S.  C,  Spnrtnnburjr— .Spaitanburg  Coca-Cola  Bottling-  Co. 
awarded  contract  for  2-story.  30x60-ft.  factory  to  J.  AV. 
ALLEN.      Estimated  cost,   $10,000.     Noted  Mar.   30. 

On..  Aujirwstn — Southern  Oil  Co.  awarded  contract  for  seed 
house  to  C.\RSON  CONSTRUCTION  CO.,  Savannah.  Estimated 
cost,  $24,000. 

Gn..  Snvnnnnh — Savannah  Warehouse  and  Compress  Co. 
a-warded  contract  for  warehouse  and  compress  plant  to 
CHANDLER  &  CAMPBELL,   Chattanooga,  Tenn. 

l.n.,  Lnke  Chnrled — Calcasieu  Ice  and  Manufacturing  Co. 
awarded   contract  for   3Sxl5S-ft.   factory   to   OLIVIER   &   SONS. 

lia..  New  Orlenns — Contract  for  2-story  warehouse  for  Lane 
Mills  awarded  to  GEORGE  J.  CLOVER.  Estimated  cost, 
$25,000. 

Ky.,  Louisville — D.  H.  Ewings  Sons,  306  West  Breckenridge 
St..  awarded  contract  for  3-story,  60xl95-ft.  creamery  to 
GEORGE  H.  ROMMEL  &  CO.  Estimated  cost,  $80,000.  Noted 
Mar.  23. 

Ohio,  ANhlnnd — General  contract  for  3-story,  55x90-ft. 
addition  to  factory  of  Hess  &  Clark  Co,  awarded  to  CAR- 
MICHAEL  CONSTRUCTION  CO.,  Hamilton  Bldg.,  Akron. 
Estimated   cost,   $30,000. 

Ohio,  Cinoinnnti — G.  B.  Groesbeck,  136  East  4th  St.,  awarded 
contract  for  auto  sales  building  at  Gilbert  and  Court  St. 
to  LIEBOLD-GOTT  CO.      Estimated  cost,   $25,000. 

Ohio,  Cinoinnnti — (Official) — Contract  for  structural  steel 
for  3-storv.  100x300-ft.  addition  to  plant  of  Lunkenheimer  Co. 
awarded  to  L.  SCHREIBER  &  SONS  CO.,  Cincinnati.  Noted 
Jan.  20. 

Ohio,  Cleveland — American  Steel  and  Wire  Co.,  Western 
Reserve  Bldg.,  awarded  contract  for  addition  to  plant  to  F.  W. 
MARK  CONSTRUCTION  CO.,  314  Leader-News  Bldg.  Noted 
Nov.   11. 

Ohio,  Cleveland — Contract  for  1st  unit  of  plant  on  East 
152d  St.  for  Jordan  Motor  Car  Co.  awarded  to  CROWELL- 
LUNDOFF-LITTLE  CONSTRUCTION  CO.,  1951  East  57th  St., 
Cleveland.      Estimated  cost,   $50,000.      Edward  S.   Jordan,   Pres. 

Ohio.  Cleveland — Contract  for  5-story,  100x300-ft.  garage 
and  service  station  for  Willvs-Overland  Co,  awarded  to  LEON- 
.A.RD  CONSTRUCTION  CO.,  JlcCormick  Bldg.,  Chicago,  111. 
Estimated  cost,  $.')0,000.     Noted  Nov.   25  and  Jan.  13. 


ohlii,    l.imrnn    -Conn  act    for   2-Htory   Karate   for  Main   Motor 

Hio?;!'V;:c,V!r"'!i':^iabr''^L,^;::!.,;^r':^:;]r^'s.o^,l'' """"  ■■ 

0  .«»'•'".  **l»'-'"«"«-''",7.-' '""I  i"'l  award.d  to  T,  A.  GRAHAM  for 
2-Htory   factory   ..u    WaHlilnk'ton   St,   for   .My.iH   Am.i   Toi)   Co, 

II  .**'''!'•  ,'''«»'«'«'<»7-<"'<ii tract  for  2-Hlory,  7r,xU0-fl.  fa.torv  for 
li.ni'r,-.,    I  •''"";  ■    "W"''lt''l    l"    SCII.MIDT    Ji     HARXYOOI)    (;o  . 

Hiillil.iH    I'.x.haiiKO    Bldg.      EHtlmalcd    coHt.    $20,000. 

,.,  '","'••  ■'■'.••  "«>»>«'--Contracl  for  5-Htory  factorv  for  G.neral 
■.  cclrlc  ...  awarded  to  WELLS  liltO.S.  CO.,  53  \V.hI  Jackson 
.Viid    io  "*"'"•    '"■      I'^stl'i'ited    COHI.    $350,000.      Noted    Mar.    li 

Ind..  llnnilHon— Jnagy  Bros,  will  build  1-Btory,  65xl25-ft. 
kaiage  by  day  labor.     Estimated  cost,   $10,000.     Noted  Jan.  13. 

Ind..  IndliinniioIlH— American  Hominy  Co.  awarded  contract 
Annex        ■'■•  ■■■"*'""-"•  factory  to  L.  B.  mIlliKAN,  1556  Lemcke 

Ind..  K»k«mo--Contra<t  for  1-Htory.  50x327-ft.  foundry  for 
r„',V  ,.',""  J;''""!  ^\'?'''<,»  "Warded  to  J.  A.  RIVER.S.  602  South 
ini  lan.i  St.  J.  W  .  Johnson.  1412  North  Webster  St.  Mgr 
IN  "ted    .Mar.    It,.  ,         ^ 

•KvfVi'';'.  ^*,"i'im''~^.'°"''i''"''.  "^J'"':'led  to  A.  WEBB  for  S-story, 
•!.Sx(.0-1i.    addition    to   plant    of  WnbaMh   Cabinet   Co. 

Dl.-TWi'i'i.'u'''*".,'!,*r~.'^'''"'"'S'  S"",'.!'-?'"'  awarded  to  BRYANT  * 
n,;T^yf"'J'''',  -;V'  P'T*"  ,"•■'"'*  "''■«••  f°''  •■'<l<lltionH  to  plant  of 
U.tiolt  Steel  Products  Co.,  Griffen  and  Elniwood  St.  Esti- 
mated  cost.    $60,000.      Noted   Feb.    24    and   Mar.    23. 

MIoh.,    netrolt— New    England    Pie    Co.,    4th    and    Beech    St 
awaided    contract    for    3-atorv,    41x95-ft.    addition    to    nlanf    Io 
fo'JM^il.uo.'"'"'^'^'^''^^'   ^•"''    """*'    Rank    Hl.Tg.  *'Ri\imated 

,,  .Vt'*"*'-  "«'<•■"•* — General  contract  awarded  to  II.  n.  CHRLST- 
}}-^^    ^Vi,^^^    Stevens    Bldg.,    Detroit,    for    14    dry    kilns    for 

1  ackard   :Motor   Car   Co.      Estimated    cost,    $50,000. 

MIeh.,  Klln«--Contract  for  2-story,  300x350-ft.  foundry  addi- 
A.'AT,JrJ?„'il'",i,'j^'^  Buick  Motor  Car  Co.  awarded  to  A.  J.  Smith 
CONSTRUCTION  CO..  l.S  Campan  Bldg..  Detroit.     Noted  Nov    IS 

i»Iioh.,  >lidlnnd — Gen.ral  contract  for  1-storv,  SOxlOO-ft 
factory  for  American  Biomine  Co.  awarded  to"  BAY  CITY 
STONE  CO.,  Woodside  Ave.,  Bay  City.     Estimated  cost,  $20,000. 

Mieh.,  MuNkeiron — Muskegon  County  will  build  refrigerat- 
ing  ])lant   iiy   day   labor, 

Mleh.,  Port  Huron — Morton  Salt  Co.  awarded  contract  for 
100x240-ft.  warehouse  to  EASTERN  CONSTRUCTION  CO. 

III.,  C'entrnlia — American  Shoe  Stock  Co.  awarded  contract 
for  2-stor>-.  52xl00-ft.  factory  to  E.  G.  SHORP,  Centralia. 

111.,  Chleago — Contract  for  1-story  addition  to  garage  at 
39th  St.  and  Wabash  Ave.  for  II.  S.  Auto  Supply  Co..  3845 
South  Wabash  Ave.,  awarded  to  L.  PA  DORR,  3532  Douglas 
Blvd.      Estimated   cost,   $12,000. 

111.,   KvnnMton — Contract   for   masonry  for  addition   to   laun- 
dry   of    J.    Orthund    &    Son,    Worthington    Ave.    and    Tyler    St 
awarded  to  JAMES  WIGGENTON,   Evanston.      Estimated   cost! 

$15,000. 

III..  Fulton — Contract  for  factory  for  Patent  Novelty  Co. 
awarded   to   EDAVARD   KRUGER,   Clinton.   Iowa. 

III.,  Granite  City — National  Enameling  and  Stamping  Co. 
awarded  general  contract  for  1-story  box  shop  to  J.  H.  WISE, 
Victoria  Bldg.  Blk.     Estimated  cost.  $12,000. 

111.,  Moline — ^Contract  for  1-storv.  140x241-ft.  factory  for 
Moline  Tool  Co.  awarded  to  P.  H.  LORENZ.  413  I'eoples  Bank 
Bldg.      Estimated    cost,    $35,000.      Noted    Mar.    23. 

III.,  Moline — Wright  Carriage  Body  Co.  awarded  contract 
for  3-story.  36x50-ft.  and  2-story,  50x60-ft.  additions  to  plant 
to   AXEL  CARLSON,   Moline.      Estimated   cost,    $10,000. 

Wis.,  Racine — Contract  for  1-story,  60xl25-ft.  factory  for 
Chicago  Rubber  Clothing  Co.  awarded  to  NELSON  &  CO.,  Rob- 
inson Bldg. 

Wis.,  AVaupuu — (Official) — Paramount  Knitting  Co..  Chi- 
cago, 111.,  will  build  3-story,  50xl20-ft.  factory  at  Waupun  by 
day  labor.     Estimated  cost,  $40,000.     Noted  Feb.  17  and  Mar.  30. 

lown,  Waterloo — (Official)— George  R.  Smith,  at  $28,160. 
submitted  lowest  bid  for  1-story,  sOxlSO-ft.  garage  for  T.  J. 
O'Connell.     J.  C.  Ralston,  Arch.     Noted  Mar.   30. 

Minn.,  Duluth — Jacobson  Bros,  submitted  lowest  bid  for 
2-storv,  50xlS0-ft.  factory  for  Hugo  Manufacturing  Co.,  310 
West  2d  St.     Estimated  cost,  $25,000.    Noted  Feb.  24  and  Mar.  2. 

.Minn..  Ja.sper — Contract  for  stone-crushing  plant  for  C.  F. 
Lvtle,  204  Lvtle  Block,  Sioux  City,  Iowa,  awarded  to  F.  T, 
LEEDER,  Lewis  Blk.,  Sioux  City.     Estimated  cost,   $45,000. 

Minn.,  Minneapolis — Contract  for  1-story,  44xl20-ft.  and 
20x40-ft.  laundry  and  barn  for  J.  <S:  H.  Wet  Laundry  Co. 
awarded  to  NELSON,  ENGBLOM  CO.,  940  Plymouth  Bldg.  Esti- 
mated cost,  $10,500. 

3Io.,  Kansas  City — Kansas  City  Paper  House  awarded  con- 
tract for  7-story,  125xl42-ft.  warehouse  and  factory  to  G.  L. 
BROWN  &  SON,  1300  Rialto  Bldg.  Estimated  cost,  $125,000. 
Noted   Feb.   24   and  Apr.   6. 

Mo.,  St.  I^ouis — Contract  for  2  additions  to  plant  of  Ameri- 
can Manufacturing  Co.,  1017  South  10th  St.,  awarded  to  L.  H. 
GRONE.  Benoist  Bldg.,  St.  Louis.  Estimated  cost,  $40,000. 
Noted  Feb.  10  and  Jlar.  30. 

Mo..  St.  I.,outs — Seventh  Street  Realtv  and  Power  Co. 
awarded  contract  for  warehouse  to  SMITH  &  SONS,  St. 
Louis. 

Tex.,  Lookhart — Lockhart  Oil  Mill  Co.  awarded  contract  for 

cotton-seed  oil  mill  to  L.  H.  NEEBE.  Lockhart.  Estimated 
cost,  $50,000.     Noted  Dec.  16. 
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Oklii.,  Ukluhcimu — (Offlclal) — Contract  for  addition  to  plant 
of  Willianuson-Ualsoll-Piasier  Co.  awarded  to  HOLMBOE  CO.. 
01<lahoina,  at  .$48,500.     Noted  Mar.  2  and  23. 

Colo.,  Denver — Contract  for  6-story,  irtx.l2T>-tt.  creamery 
for  Beatrice  Creamery  Co.  awarded  to  .STOCKKU  &  FKASER. 
216    Chamber    ot    Commerce    Bids-      lOstimated    cost.    $125,000. 

Calif.,  1-o.M  AiiKi-les — Contract  for  3 -story.  Class  "C"  factory 
building  at  Htb  and  lIcGarv  St.  for  R.  II.  Arnold  awarded  to 
GEORCJE  M.  KASTON.  436  West  13th  St..  at  $23,280.  Noted 
Mar.   23. 

Que.,  Shcrhrooke — Canadian  Iron  Corporation  awarded  con- 
tract for  addition  to  plant  to  LOOMIS  DAKIN.  LTD..  St. 
Gabriel   St.,   Shcrbrooke. 

Ont.,  Ilnmiltoii — Mercury  Mills,  Ltd.,  awarded  contract  for 
factory  to  \V.  H.  COOPER.  Clyde  Bldg.  Estimated  cost.  $250.- 
000.      Noted   Oct.   2S  and   Mar.   30. 

On<.,  Merritton — -Contract  for  addition  to  factory  of  Inter- 
lake  Tissue  Mills,  Ltd.,  awarded  to  W.  J.  TRIMBLE,  76 
Adelaide  St.,  \V..  Toronto.  Estimated  cost.  $40,000.  Noted 
Mar.   30. 

FRDBRAL  GOVERNMENT  WORK 

ProiiONed  Work 

Mu.HN.,  AVincheNter — Post  Oilice — -IT.  S.  Government  plans  to 
construct  post  office  at  Winchester.  James  A.  Wetmore.  Wash- 
ington,  D.   C,   Act.   .Superv.  Arch. 

IV.  Y.,  Buffalo — Dredging — Bids  will  be  received  at  U.  S. 
Engineer  OHice,  Buffalo,  until  11  a.m..  May  10,  for  dredging 
in  Lake  Erie  entrance  to  Black  Rock  Harbor  and  Erie  Basin 
and  in  Black  Rock  Canal,  Buffalo. 

Pcnn.,  Scraiiton — Post  Office — John  R.  Farr  will  recommend 
that  Congress  appropriate  money  for  new  post  office  at  Scran- 
ton.      Estimated   cost,    $1,500,000. 

Md.,  Indian  Head — Building — Bids  will  be  received  by  F.  R. 
Harris,  Ch.  of  Bureau  of  Yards  and  Docks,  Navy  Dept.,  Wash- 
ington, D.  C,  until  11  a.m.,  Apr.  29.  for  extension  to  Building 
No.   102,  Naval  Proving  Ground,  Indian  Head.     Noted  Apr.  6. 

D.  C,  Washini^ton — Sewers — Bids  will  be  received  at  ofRce 
of  Commissioners  of  District  of  Columbia.  Room  509  District 
Bldg.,  until  2  p.m.  Apr.  17,  for  outlet  trunk  sewers  between 
Pennsylvania  R.R.  Bridge  and  Bennings  Bridge.  (See  adv. 
Apr.  6  issue.) 

Ala.,  Attalla — Post  Office — U.  S.  Government  plans  to  con- 
struct  post   office   at   Attalla. 

Ohio,  Kenton — Po.st  Office — XT.  S.  Government  will  construct 
post  office  at  Kenton.      Estimated   cost,   $80,000. 

Mich.,  Gaylord — Post  Office — F.  D.  Scott,  U.  S.  Congressman, 
introduced  bill  in  Congiess  asking  for  appropriation  of  $75,000 
for  post  office  at  Gaylord. 

Minn.,  Little  Palls — ^Post  Office — Bids  will  be  received  by 
James  A  Wetmore.  Act.  Superv.  Arch.,  Treasury  Dept..  Wash- 
ington. D.  C,  until  3  p.m.,  May  17.  for  U.  S.  post  office  at  Little 
Palls. 

Kan.,  Leavenworth — Cement — Bids  will  be  received  by  F. 
H.  Duehay,  Supt.  Prisons,  Dept.  of  Justice,  Washington,  D.  C, 
until  2  p.m.,  Apr.  IS,  for  furnishing  and  delivering  at  U.  S. 
Penitentiary  at  Leavenworth   4,000   bbl.   Portland  cement. 

IV.  D.,  Dickinson — Building — Press  reports  state  Federal 
building  will  be  constructed  at  Dickinson.  Estimated  cost, 
$100,000. 

Ark.,  Russellville — -Post  OfRce — Press  reports  state  U.  S. 
Government  secured  site  for  post  office  at  Russellville. 

Colo.,  Durango — Post  Office — Bids  will  be  received  by  James 
A.  Wetmore,  Act.  Superv.  Arch..  Treasury  Dept..  Washington. 
D.  C.  until  3  p.m..  May  IS,  for  U.  S.  post  office  at  Durangb. 

AVash.,  Keyport — Steel  Towers — Bids  will  be  received  by  F. 
R.  Harris.  Ch.  of  Bureau  of  Yards  and  Docks,  Navy  Dept.. 
Washington,  D.  C,  until  11  a.m.,  Apr.  29,  for  constructing  two 
400-ft.  steel  towers  at  Pacific  Coast  Torpedo  Station,  Keyport. 

Wash..  Keyport — Towers — Bids  will  be  received  by  F.  R. 
Harris,  Ch.  of  Bureau  of  Yards  and  Docks,  Navy  Dept..  Wash- 
ington, D.  C,  until  11  a.m.,  Apr.  22.  for  two  300-ft.  steel  towers 
at  Naval  Radio  Station  at  Keyport,  about  11  mi.  north  of 
Puget  Sound  Navy  Yard.     Noted  Apr.   6. 

Wash.,  'Wenatcliee — Post  Office — Bids  will  be  received  by 
James  A.  Wetmore.  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington, D.  C.  until  3  p.m..  May  19,  for  U.  S.  post  office  at 
Wenatchee. 

Calif.,  San  Francisco — Bridge — Bids  will  be  received  by 
Lighthouse  Inspector,  San  Francisco,  until  2  p.m..  Apr.  25,  for 
timber  truss  foot  bridge  at  Ft.  Point  Light  Station,  Calif. 

Alaska.  Cordova — Buildings,  Etc. — -Bids  will  be  received  by 
F.  R.  Harris,  Ch.  of  Bureau  of  Yards  and  Docks.  Navy  Dept.. 
Washington,  D.  C  until  11  a.m..  May  20,  for  1  concrete  and 
2  wooden  buildings,  sewer  and  water  systems  at  Naval  Radio 
Station,  Cordova.     Noted  Apr.  6. 

Bids   In   and   Contracts   .\>varded 

Mass.,  New  Bedford — Dredging — Contract  for  dredging  and 
rock  removal  in  New  Bedford  Harbor  awarded  to  BAY  STATE 
DRRDOING  AND  CONTRACTING  CO..  Boston,  at  $41,661. 
Noted   Feb.   24  and   Mar.    23. 

N.  v..  Ft.  Terry — Building — Contract  for  constructing 
double  set  of  officers'  quarters  at  Ft.  Terry  awarded  to 
DENNIS  W.  SULIJVAN,  138  Bank  St..  New  London.  Conn.,  at 
$15,550.      Noted    Feb.    24   and    Mar.    30. 

N.  v..  New  York — Conduit  and  Wiring  System — Contract  for 
conduit  and  wiring  system  and  lighting  fixtures  for  pure  food 
and  drug  laboratories  at  U.  S.  Appraiser's  Stores  awarded  to 
,T.  FREDERICK  JACKSON.  99  John  St..  New  York.  Noted 
Mar.  2. 

Md.,  Indian  Head — Fire  System — Lowest  bids  received  Apr. 
S  for  installing  high-pressure  fire  system  at  Naval  Proving 
Ground.  Indian  Head,  were  as  follow.":  Newport  Contracting 
and  Engineering  Co.,  Newport  News,  Va.,  $19,300;  Nolan-Clif- 
ford Co..  Newport  News,  Va..  $19,74S:  W.  G.  Cornell  Co.  Wash- 
ington, I).   C,   $20,574.      Noted  Mar.   16. 


1».  C,  \\  nshlnKton — Sewer  AVork — Contract  for  sewer  work 
In  11th  St.,  N.  W'.,  and  intercepting  sewer  in  Pennsylvania  Ave. 
from  2d  to  3d  St.,  N.  W.,  awarded  to  WARREN  F.  BRENIZER, 
Washington.     Noted  Mar.  2  and  Apr.  6. 

D.  C,  WashinKton — Sulphate  of  Alumina — All  bids  received 
Mar.  6  for  furnishing  and  delivering  400  tons,  25%  more  or 
less,  sulphate  of  alumina,  rejected  as  too  high.  Noted  Mar.  2 
and  16. 

N.  C,  \VilmlnKton — Buildings — North  Eastern  Construction 
Co.,  225  5th  Ave.,  New  York.  N.  Y..  at  $368,400,  submitted  low- 
est bid  for  U.  S.  custom  house,  courthouse  and  appraisers' 
stores   at   Wilmington.      Noted   Mar.    9   and   23. 

N.  C,  WIlnilnKton — Post  Office — Bids  received  Apr.  6  for 
U.  S.  post  office  at  Wilmington,  (a)  limestone,  (b)  sandstone, 
as  follows:  North  Eastern  Construction  Co.,  New  York,  N.  Y., 
(a)  $368,400.  (b)  $378,000;  Boyle-Robertson  Construction  Co., 
Washington,  D.  C.  (a)  $372,981.  (b)  $402,981;  Irwin  &  Leigh- 
ton.    Philadelphia,    Penn.,    (a)    $374,000,    (b)    $396,000. 

Mich,,  Detroit — Dredging — Contract  for  dredging  ship 
channel,  in  I>ake  St.  Clair,  Mich.,  awarded  to  GREAT  LAKES 
DREDGE  AND  DOCK  CO.,  Chicago.  111.,  at  $45,000.  Noted 
Mar.  2  and  Apr.  6. 

III.,  Chicago — Dredging — Bids  were  received  Apr.  1  for 
dredging  in  Chicago  River  from  Fitz-Simons  &  Coniull  Dredge 
and  Dock  Co.,  Oti.s  lildg.,  Chicago,  $6,256;  (Jreat  Lak.-s  Dredge 
and  Dock  Co..  Monroe  P.ldg.,  Chicago,  $6,576;  Byrne  Bros. 
Dredging  and  Engineering  Co.,  208  South  La  Salle  St.,  Chicago. 
$8,937.      Noted    Mar.    9. 

III.,  Taylorville — Post  Office — Contract  for  U.  S.  post  office 
at  Taylorville  awarded  to  ORIGINAL  CABINET  CO.,  Evans- 
ton,  at  $46,100.     Noted  Fob.  17  and  Mar.  30. 

Neb.,  Falls  City — Post  Office — I.,owest  bids  received  Apr.  7 
for  U.  S.  post  ollice  at  Falls  City,  fa)  limestone,  (b)  sand- 
stone, were  as  follows:  Charles  Weitz'  Sons,  Des  Moines.  Iowa, 
(a)  $43,000,  (b)  $43,600;  G.  A.  Shaul.  Senee.a,  Kan.,  (a)  $45,146; 
W.  G.  Carter  Co.,  Chicago,  111.,  (a)  $45,320,  (b)  $46,820.  Noted 
Mar.   9. 

N.  D.,  Valley — Post  Office — Lowest  bids  received  Apr.  6 
for  U.  S.  post  office  at  Valley,  (a)  limestone,  (b)  sandstone, 
were  as  follows:     William  O'Neill  &  Sons  Co..  Faribault.  Minn.. 

(a)  $69,072;    W.     D.    Lovell,    Minneapolis,    Minn.,     (a)     $72,540; 
George   W.    Stiles   Construction    Co.,   Chicago,    111.,    (a)    $73,390, 

(b)  $77,3:10.      Noted   Mar.   2. 

Wyo.,  Ft.  Laramie — Earth  Work — Contracts  for  earth  woik 
in  connection  with  Ft.  Laramie  Canal,  North  Platte  Project, 
awarded  to  McARTHL'R  BRO.S.  CO.,  Chicago,  111.,  at  $153,605, 
for  810,000  cu.yd.  excavation,  and  157,000  cu.vd.  overhaul,  and 
3  culverts  at  $18,265;  SECURITY  BRIDGE  CO..  Minneapolis, 
Minn.,  at  $39,877.  for  Laramie  River  and  Deer  Creek  Siphons. 
Noted  Feb.  17  and  Mar.  23. 

Mont.,  Kalispell — Post  Offlct — Contract  for  U.  S.  post  office 
at  Kalispell  awarded  to  AVELCH  BROS.  &  HANNAMAN,  Oak- 
land. Calif.,  at  $80,120.     Noted  Feb.  3  and  Mar.  16. 

Mont.,  St.  Ignatius — Steel — Contract  for  468  steel  gates  and 
miscellaneous  steel  for  Flathead  Irrigation  Project  awarded 
to  VULCAN  IRON  WORKS,  Denver,  Colo.,  at  $5,407.  Noted 
Mar.  9. 

Mo.,  Kansas  City— Revetment — Contract  for  5,400  ft.  stand- 
ard revetment  on  Missouri  River  about  9  mi.  below  Kansas 
City  awarded  to  MARSHALL  RUST,  Pilot  Grove,  at  $51,570. 
Noted  Mar.   9. 

Tex.,  Isabel — Officers'  Quarters — Lowest  bids  received  Apr. 
8  for  Chief  Operator's  Quarters  at  Naval  Radio  Station.  Isabel, 
were  as  follows:  Homer  L.  Fitch.  Brownsville,  $4,375;  .lames 
McCay,  Brownsville,  $4,970;  W.  P.  Scrivener,  San  Antonio. 
$5,250.      Noted   Mar.    30. 

CANALS,  ditchf;s  A MJ  IHH H;.\'i-1<).\ 
Proposed    AVork 

N.  J.,  Avon — Reclamation — Robert  G.  I'oole.  Mayor,  inter- 
ested in  project  to  reclaim  Land  on  north  side  of  Shark  River 
from   New   York   &   Long  Branch   R.R.   to   5th   Ave. 

N.  J.,  Princeton — Drainage — Board  of  Freeholders  has  made 
appropriation  for  Mercer  County  Mo.squito  (Commission  for 
drainage  and  treatment  of  territory  around  Princeton. 

Fla.,  Daytona — Canal — Halifax  River  Yacht  Club  plans  to 
widen,  extend  and  deepen  canal  from  clubhouse  to  main 
channel.     Estimated  cost.   $4,500. 

Fla..  Ft.  Pierce — Drainage — North  St.  Lucie  Drainage  Dis- 
trict jilans  to  drain   75,000  acres. 

Ind.,  Anderson — Ditch — Plans  being  prepared  by  W.  O. 
McVaugh,    County    Superv.,    for   George   Allen    Ditch. 

Ind.,  Anderson — Ditch — Preliminar.v  plans  being  prepared 
by  W.  O.  McVaugh,  County  Superv.,  for  H.  E.  Jones  Ditch. 

Wis.,  Appleton — Drainage — Surveys  being  made  by  N.  H. 
Smith,  Consult.  Engr.,  for  drainage  for  South  Liberty  Drain- 
age  District  of  Outagamie   County. 

Mont.,  Billings — Irrigation — Plans  being  prepared  for  1,000- 
ft.  concrete  syphon  for  Billings  Bench  Water  Users'  Associa- 
tion for  irrigation  purposes.  Estimated  cost,  $15,000.  Noted 
Oct.    14. 

Ark..  Newport- — Drainage — Preliminary  surveys  being  made 
by  W.  A.  Bowman  for  drainage  of  Village  Creek  B.isin.  Esti- 
mated  cost,    $200,000.      W.   D.   McLain,   Judge   Jackson   County. 

Tex..  Batesville — Irrigation — J.  J.  Morgan.  Dallas,  plans  to 
install  irrigation  pumping  plant  on  Nuesces  River  near  Bates- 
ville. 

Wash.,  Everett — Drainage — Kellogg-Marsh  Drainage  Dis- 
trict contemplates  draining  5.000  acres.  lOstimated  cost.  $100.- 
000.      Perry   Niles,   c/o   Coast   Engineering   Co.,   Everett,   Engr. 

W'ash..  Tonasket — Irrigation — Election  will  soon  be  held 
to  vote  on  $200,000  bonds  for  irrigation  system  for  Aeneas  & 
Bonaparte   Irrigation    Association. 

Ore.,  Echo — Irrigation — Bids  will  be  received  until  2  p.m.. 
Apr  25,  by  Board  of  Directors  of  Teel  Irrigation  District  for 
purchase  of  $1,100,000  bonds  for  improving  district.  O.  D. 
Tell.  Pres.  Bd.  of  t)lr.     Noted  Sept.  23. 
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Orr..  Klniiiii<li  FnlU — l>nilniiKi — CltlKi-iiH  volnl  IIUO.UUU 
liiiiiils    Ini     iniinnviMK    Kliiiimtli    IiiullluKV    DlHtrlcC. 

ttrr.,  rtirtliiiiil  I  •  rlna  I  loll — Siiivi'yH  Ih'Iiik  iniidr  for  cli>Vfl- 
npliiK  di'lioi'o  Irrlm  lloii  DiHlrlct.  KnI  liiiii  tnl  coHt,  $S(IO,0(l(). 
It.    \V.    Iti'ii.     Ii:;    SimlilliiK    i«l(lK..    I'oillaiKl,    I'rojfi-t    lOiiRr. 

Ciillf.,  AnilrrHiMi  -It  riKalloii  — -HIiIh  will  Hooii  lie  ri'ci'lvi-il  liy 
Aiuit'i'Hoii-l'ottonwoiul  li'i'lK»tloii  DlHtrlct  I'or  IrrlKUtloii  Hyxti'iii. 
KMtliiiiitcd  I'OHt,  ^'100,00(1.  II.  II.  Ili'iiili'i'Hon.  Stoi'ktoii,  I':iiki'. 
Nuti>(l   Mar.   ". 

IIIiIm   In   mill   CoiitrnctM   Awnrilod 

Olilu.  Vnu  >\«Tl-  |)|lch  C'oiiiinlHHloinTM  of  Van  Will 
Coutitv  a\vai<l<il  lontiact  for  Slilvo  DItili  to  C.  I.  .loNlOS, 
Valparaiso.   In. I. 

Illfh..  SiiiitliiMky — Pralnaut — ContractH  for  l-'lliit  Klvcr 
Dram  awar<U-<l  to  \V001.M,\N  fONSTItl't'TION  CO..  San<lusUy, 
at  jr.l.lL".!.  S.-itloii  No.  1  and  to  Wll.MAM  SUtJDKN,  Hllver- 
wood.    *10,7.SL',    Si'C'llon    No.    2.      Noted    Mar.    :;. 

WIN.,  IlrlHtol — DraliuvKo — Contrail  for  di-alnaKO  ditch  for 
Hri.Mtol  Drainage  DlHtrlct  awardcil  to  .STICIMIK.M  A.  KNOH- 
L.lH'11.    Nllcs,    .Mich.      Noted   Jan.   ('.. 

I««n.  KoreM  <'l«y — Ditch— Hlds  rojoctcd  for  Ditch  No.  CI. 
C.    K.    .Nelson.    Amir. 

l««ii.  Kl.  DoilKf — DItohe.s — Contracts  for  dltche.s  awarded 
as  follows:  1. ARSON  \-  I'lOTKUSON,  l-'t.  DodKc,  and  I'LY- 
MtlCni  ChAV  PUOIUU'T.S  CO.,  Ditch  No.  211;  I'lOTIOK 
CHItlSTAN-SON  and   I'LYMOCTII  CI, AY    I'UODCCT.S  CO..   Ditch 

No.    ■:-:\):    stutiONsioN    and    i'i.ymouth    clay    tuoducts 

CO..    Ditch    No.    L>:;s:    KKAMMK   BHOS.   and    I'LYMOUTH   CLAY 
I'UODl'CTS   CO.,    Ditch    No.    215. 

Io«n.  Oiintvn — Ditch — Contract  for  Maple  Valley  Ditch  and 
McN.  ill  Dllche.s  awarded  to  MCNN  .V  lUlO.SK  CONSTUUC- 
TIO.N  Ct>.,  Kansas  City.  Mo.,  at  $17,520  and  $311,219,  respectively. 
Noted    Mar.    2. 

I<Mvn.  I>ornli«>iitnii — Ditch — Contract  for  Drainage  Ditch  No. 
4.^    awardo<l    to    C.    A.    CHANT    &    SON. 

.^Iliin.,  CroukNtoii — Ditch — Commis.sloners  of  Polk  County 
awar<led  contract  for  Ultch  No.  95  to  GEORGE  CASTIJO,  at 
?7.;i-10. 

Minn..  JnokHon — Ditches — Contracts  for  ditches  awarded  as 
follows:  Judicial  Ditch  No.  43.  STONE  .t  WALLACE,  at 
$}(,14S;  Ditch  No.  41.  CAREY-KELLEHEH  DITCH  ("O.,  Poca- 
hontas. Iowa.  $15,047;  Ditch  No.  4ti,  W.  L.  SIODGLEY,  Worth- 
ington.    $9,1)50. 

Minn.,  Snuk  Center — Drainage — Contract  for  tile  drain  on 
farm  of  A.  G.  Whitney  awarded  to  N.  STAUGAARD,  Wells,  at 
$5,000. 

MISCEL,I..VNKOl  S 
I>ro|>ONecI    AVork 

Conn.,  New  London — I'ier  Shed  and  W^arehouse — Bids  will 
he  received  about  May  1  by  Waldo  E.  Clark,  Engr.,  for  2-story, 
100.\1.000-ft.  pier  shed  and  warehouse  for  state.  Estimated 
cost,   $350,000.      Noted   Mar.   23. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Wagon  Shed — 
Plans  being  prepared  by-G.  Butler,  62  West  45th  St.  (Borough 
of  Manhattan),  for  1-story,  lOOxlOO-ft.  wagon  shed  for  Wells- 
Fargo  lOxpiiss  Co.,  51  Broadway  (Borough  of  Manhattan). 
Estimated   cost.   $50,000. 

N.  Y..  New  York — (Borough  of  Manhattan). —  (OfBcial) — • 
Freight  Sheds— Bids  will  be  received  until  noon,  Apr,  20.  by 
R.  A.  C.  Smith,  Comr.  of  Docks,  I'ier  "A,"  foot  of  Battery  PI., 
North  River,  for  freight  sheds  with  appurtenances  on  bulkhead 
and  piers  at  foot  of  West  56th  and  57th  St.,  North  River,  Con- 
tract No.   1509. 

N.  Y'..  New  Y'ork — (Borough  of  Manhattan)  —  (Official) — 
Frogs  and  Switches — Bids  will  be  received  until  12:  15  p.m., 
Apr.  27.  by  Public  Service  Commission  of  First  District  for 
supplv  of  15  i)ortions  of  special  work,  Order  No.  7,  frogs  and 
switches,  for  use  in  construction  of  rapid-transit  railroads, 
Broadway  Lines. 

N.  Y'.,  New  Y'ork — (Borough  of  Manhattan) — (Official) — Rip- 
rap— Bids  will  be  received  until  noon,  Apr.  20,  by  Commis- 
sioner of  Docks,  Pier  "A,"  foot  of  Battery  PI.,  No;-th  River, 
for  7,300  cu.yd.  riprap  stone.     R.  A.  C.  Smith,  Comr.  of  Docks. 

N.  Y'.,  Otl.sville — (Official) — Cement — Bids  will  be  received 
until  10:  30  a.m..  Apr.  20,  by  Board  of  Health,  Dept.  of  Health, 
Center  and  Walker  St.,  New  York,  for  1,500  bbl.  of  Portland 
cement  for  Tuberculosis  Sanitorium  at  Otisville. 

N.  J.,  Passaic — Elimination  of  Grade  Crossing — Lacka- 
wanna R.R.  will  eliminate  grade  crossing  at  Passaic  and  Van 
Houten  Ave.  by  underground  crossing.  Estimated  cost, 
$160,000. 

Md.,  Baltimore — Tunnel — Bill  before  State  Legislature  to 
incorporate  Baltimore  Transit  and  Terminal  Co.,  proposing 
to  build  municipally  controlled  4-track  tunnel  under  city. 

Va..  Norfolk — Market — Plans  prepared  by  B.  F.  Mitchell, 
Norfolk,  for  market  approved  by  Public  Improvement  Com- 
mittee.     Estimated'  cost,    $90,000. 

Pla.,  Daytona — Seawall — City  Commissioners  contemplate 
seawall  from  foot  of  Magnolia  Ave.,  and  from  foot  of  Orange 
Ave.  to  City  Island;  channel  from  foot  of  Magnolia  Ave.  to 
main  channel  of  Halifax  River;  widen  present  channel  from 
city  dock  and  Yacht  Club  to  main  channel  to  width  of  80  ft.; 
use  dredge  material  to  fill  between  seawalls,  Beach  St.  and 
present  City  Island. 

Fla.,  Pensaoola — Ship  Ways — W.  B.  Ferris  and  associates 
plan  ship  ways  at  foot  of  Alcaniz  St.  between  Ceda.r  and 
Magnolia  St. 

I,a.,  Lafayette — Park — Election  -will  be  held  May  2  to  vote 
on  $15,000  bonds  for  park.. 

Tenu..  Chattanooga — (Official) — Swimming  Pool. —  Plans 
being  prepared  by  Knight  &  Quayle,  Consult.  Engr.,  40S  Times 
Bldg  Chattanooga,  for  swimming  pool,  filtration  and  steriliza- 
tion 'of  water  supply  for  same  for  Chattanooga  Gold  and 
County  Club. 

Tenn.,  Memphis — Park  Improvements — Board  of  Park 
Commissioneis    will    enlarge    and    improve    Confederate    Park. 


Trnii.,  MeniphlM — Wharf — Contract  will  Boon  be  awarded  for 
wharf  for  city.  K«llniatfil  cohI.  $80,000.  JanieH  Weutherford, 
City   lOngr. 

«>hl<i,  Cleveland  —  I'arkM  and  HoulevardH — CltlzenH  voted 
$111,11110  IidihIh  foi-  iniprovlng  purku  and  bouleviirdH.  Robert 
llorriican.    City    Engl'. 

Ohio.  «  rookNvllle  Coal  Tli)i)le— ZaneHVlUe  Coal  Co.  planH 
coal    tippli-,       lO.stinialed    <'OHt,    $100,000. 

Ind..  \  IneenneN  -  -  (Olllclal)  -  -(iradlng  Work  —  MucArlhur 
Bros  Co,  jiImmh  1,700,000  cu.yil.  earth  for  drag-line  and  leamH 
on  Waliash  Itlver  Levee.  Apply  at  Chicago  olllce.  Continental 
;ind  Cojiinierclal  Hank  Hldg.,  or  A.  W.  RIney,  Supt.,  tlrand 
Hotel,    N'lncr h.     (Sec    adv.) 

IIIIiioIh  (OdUlal)  — Dragline  Levee  Work— About  400,000 
cu.yd.  of  dragline  levee  will  be  Hublet,  all  new  levee.  BucyruH 
niachine  with  75-fl.  beam  and  2-yd.  Page  bucket  to  b<-  wold 
in  connection  with  work.  CL«9fi — lOnglneerlng  NeWH,  1144 
Monadnock   lilock,  Chicago.      (See  adv.   Issue  Al)r.   0.) 

III.,  .loliel — Elimination  of  Grade  Crossings — State  Pub- 
lic ntiliticH  Comnilsslon  orclered  Chicago  Xt  Alton  R.R.  and 
Atchison,  Topeka  &.  Santa  Fe  Ry.  to  eliminate  2  grade  cross- 
ings at  Joliet  and  to  realign  tr.acks.  H.  T.  Douglas,  Jr., 
Transportation  Blilg.,  Chicago,  Ch.  lOngr.,  Chlc.-igo  &  Alton 
R.R.  C.  F.  W.  Felt,  Railway  Exchange  Chicago,  Ch.  Engr., 
Atchison,    Topeka    &    Santa    Fe    Jty.      Estimated    cost,    $500,000. 

Mo..  KanNHM  City — Subway — Bids  will  be  received  until 
Apr.  15  by  Allen  Southern,  Engr.  Jackson  County,  for  subway 
under  Missouri  Pacific  tracks  on  Blue  Tank  Rd.  Estimated 
cost,   $20,000. 

.\rk..  Ft.  Smith— Pipe  Line— Wildcat  Oil  and  Gas  Co.  plans 
to   build    l)il)e    line.      I'lstimated   cost.    $250,000. 


lildM 


In   and   ContrnetN   Awarded 


MasN.,  IloNton — (East  Boston) — Reclamation  of  Flats- — 
ATLANTIC  GULF  ^  PACIFIC  DREIMiING  CO.,  13  Park  Row, 
New  York,  N.  V..  awarded  contract  for  reclamation  of  flats  in 
East  Boston.      Estimated  cost,    $154,700.      Noted   Mar.    2   and    16. 

MaNM.,  lirookton — Market  House — Brockton  Market  will 
repair  market  house  damaged  by  fire  by  day  labor.  Estimated 
cost,    $25,000. 

N.  Y'.,  Bull'alo — Dock — Buffalo  Creek  R.R.  awarded  contract 
for  concrete  dock  on  Blackwell  Canal  to  GREAT  LAKE 
DREDGE   AND   DOCK   CO.,   Morgan   Bldg..   at   $50,000. 

N.  Y.,  Mt.  Vernon — Signal  Tower— New  York  Central  & 
Hudson  River  R.R.,  Grand  Central  Terminal,  New  York, 
awarded  contract  for  signal  tower,  battery  house  and  breaker 
building  to  A.  E.  BADGLEY,  Opera  House  Bldg.,  Binghamton. 
Estimated    cost,    $12,000. 

I'enn.,  riiiladelphia — (Official) — Track  Elevation — Contract 
for  work  appuitenant  to  .South  Philadelphia  Track  Elevation, 
Contract  No.  1  IB-inbound  freight  house  iind  automobile  i)lat- 
form  in  Federal  St.  yard,  awarded  to  TURNER  CONCRETE 
STEEL  CO.,  1713  Sansom  St.,  I'hiladelphia,  at  $304,267.  Noted 
Apr.   6. 

Ga.,  Savannah — Seawall — Contract  for  seawaU  at  Jekyl 
Island  awarded  to  J.  W.  FITZGERALD,  JR.,  Savannah.  Esti- 
mated  cost,    $65,000. 

Miss.,  Bay  St.  Louis — Seawall — City  awarded  contract  for 
seawall     15,000     ft.,     to    HARRISON    &    CO.,    Mobile,    Ala.,     at 

$185,000. 

Ind.,  Yincennes — Levee  System — Roach  &  Stansell,  Mem- 
phis, Tenn.,  at  $236,558,  submitted  lowest  bid  for  William  H. 
Brevoort  et  al.  levee  system.     Noted  Mar.  2. 

Mich.,  Detroit — Engine  House — City  awarded  contract  for 
fire-engine  house  on  Grand  River  Ave.  to  MAX  BARTHOLO- 
MAEI  SONS  &  CO.,  Detroit.     Estimated  cost,  $18,000. 

Wis.,  Racine — Breakwater — Contract  for  reinforced-con- 
ciete  caisson  breakwater  and  removing  old  timber  crib  pier 
at  Racine  Harbor  awarded  to  GREILING  BROS.  CO.,  Green 
Bay,  at  $47,799.      Noted  Mar.   30. 

Ark.,  Yancopin — Revetment — Missouri  Pacific  Ry.  awarded 
contract  for  work  on  revetment  and  pile  dikes  near  Yancopin 
to  MILLER  ENGINEERING  CO.,  Little  Rock.  Estimated  cost, 
$100,000.      E.    A.   Hadley,    St.   Louis,    Mo.,    Ch.    Engr. 

Wash.,  Seattle — Revetment — Contract  for  reveting  north 
bank  of  Lake  Washington  Canal  from  Lake  Union  to  Wash- 
ington awarded  to  PEARSON  CONSTRUCTION  CO.,  at  $30,139. 

BUILDINGS 

other  Umts  relative  to  BulWinq  ConnruMon  "-m  be  found  undfr  the  followlna  head- 
ing's:   ■•Industrial  Works:"  'Tederal  Government  Work"  and  •  Miscellaneous. 

Proposed    AVork 

Maine,  Sanford — Plans  being  prepared  by  Holmes  &  Wins- 
low,  Arch.,  103  Park  Ave.,  New  York,  N.  Y'.,  for  4-story,  44x92- 
ft.  bank  and  office  building  for  Sanford  Building  Co.  Esti- 
mated   cost,    $75,000. 

Vt.,  Brandon — Plans  being  prepared  by  Elmer  Smith  Bailey, 
Arch.,  33  Cornhill  St.,  Boston,  Mass.,  for  2-story,  60xl06-ft. 
high  school.     Estimated  cost,  $50,000. 

Mass.,  Brockton — Y.  M.  C.  A.  contemplates  erecting  build- 
ing.    Estimated  cost,  $40,000.     L.  Leach,  Chn.  Bldg.  Com. 

Mass.,  Gardner — Plans  being  prepared  for  theater  on 
Parker  St.  for  B.  N.  G.  Michaelman.  Estimated  cost,  $45,000. 
Noted  Mar.   16. 

Mass.,  Lowell — City  Government  contemplates  contagious 
disease  hospital  at  Lowell.  Estimated  cost,  between  $150,- 
000  and  $200,000. 

Mass.,  Somerville — Press  reports  state  4  high  schools  will 
be  constructed  at  Somerville.  Mayor  will  be  asked  to  appro- 
priate $85,000  for  first  one,  which  will  be  built  in  West 
Somerville. 

Mass.,  Springfield — Plans  being  prepared  by  Kirkham  & 
Parlott,  Arch.,  Springfield,  for  school.  Estimated  cost,  $100,- 
000.     Noted  Jan.  6. 
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To^h  iWiy  L."^.u*'';~^^''J"^  beinsr  prepared  by  Thomas  W. 
kr«'o '?.'},■;•  ^11  ^th  Ave..  New  York,  k  Y.,  for  2-story  theater 
ror  b.   C.   Foil,   New   Haven.      Estimated   cost,    $100,000. 

Conn..  WailllnKford— Hids  will  be  received  until  Apr.  24 
l?9^nnn°'"^  ^^^^"r^Kl"''  ""''''■^  "''  Education.  Estimated  cost. 
Noted  Feb  °>4"         ^'"iPson,   Essex  Bldg.,   Newark.   N.  J.,  Arch! 

«„  ^:  ^",  ^">s*"<lam— Board  of  Education  plans  2-story  school 
on    Academy    St.      Estimated    cost,    $80,000. 

cf„^;  ^'n  V?i"fr~u*-  ¥a'y's  Congregation  contemplates  1- 
story,  40xl24-ft  church.  Estimated  cost,  $50,000.  W.  E. 
Clark,    Cannon    PI.,    Troy,    Arch.  >     *     .  w .     x^. 

lor'^fV^"  •'"•^^xtown — Plans  being  prepared  for  8-storv,  120x 
l^o-tt.  exposition  building  for  Manufacturing  Association  at 
T  ^"<i.v,  Washington  St.  Estimated  cost,  $200,000  Cyrus 
Jones,  Chn.   Mfg.  Assoc.     Noted  Dec.  6. 

A,„^'  ^•3  7'^'S'"'*''?'!~iya"s  being  prepared  by  E.  K  Joralemon, 
^A,?;.!  I  ^'-'"klin  .St.,  Buffalo,  for  3-story.  110xl25-ft.  high 
school.      Estimated   cost,    $150,000. 

^-  \'  IVew  York— (Borough  of  Richmond)— Bids  will  be 
received  until  May  1  by  F.  L  Metcalf,  143  North  Ave..  Plain- 
wio't  /-iir^°l'  ^-story,  124xl55-ft.  school  for  Church  of  Sacred 
Heait  at  West  New  Brighton,  S.  I.  Estimated  cost.  $100,000. 
TJo,?^'  J"  P«'^kskiH— Plans  being  prepared  bv  B.  S.  King,  103 
Sn/i  r4  .;'  ^oY  York,  for  3-story,  lOOxlOO-ft.  hotel  at  South 
|?o!ooo  William    G    Lawson.      Estimated    cost, 

^i  w,yA'iJ!**l.'"'*'*'I""~^?^J<^'  °f  Education  contemplates  school 
at  Washington  Ave.  and  3rd  St.     Estimated  cost.   $80,000. 

ft  hnif;i'i^J!'o?'\%*?^"^-.^V,*^-  A-  contemplates  4-story.  135x145- 
tt.  building  at  322  North  Broad  St.     Estimated  cost,  $150,000. 

„,,,'^"A'',?^^*'""'"!*~r"^"  ^^^^^  received  for  new  school  in  Speed- 
l^itl,^    „%^'V^^^^^   ^^    V^^y    exceeded    appropriation.      Revised 

&naTe"dcost.T4'8%''o'.''-      ""■"""*    ^^-    ^""*'"'-''    ^"''«'"^-    ^'"^• 

„cJ^  ^"  ^.^"■"■•''*— Plans  approved  for  new  police  station  to  be 
ton   sf    Arch  '^^''^'''l"a>'ters  for  police.     Jordan  Green.   13  Clin- 

nr.  ^^r,"^'y.  Greensbnrg—Plans  being  prepared  by  E.  E.  Bailev 
^o;;:,  o^-  ffi''^".:'^",,^'''*^-i  I'lttsburgh.  for  7-story,  28xl00-ft. 
mated        St     $7^  000      "^  Westmore  National  Bank.      Esti- 

Penii..  Lykens — Bids  will  be  received  until  Apr.  22  by  School 
Board    for   addition    to   school    building. 

Rni^*A?.";v,''?r''v,P*'*'''*"A*T,— ^l?."s,^eing  prepared  by  H.  S. 
?t  tL  t^"'  yanileigrit  Bldg..  Pittsburgh,  for  2-storv,  100x500- 
rt.  theater,  store  and  office  building  for  Andrews  Land  Co. 

Penn.,    Philadelphia — Bids    will    soon    be    received    by    E     F 
,  5'qJ\F   &   Sons.   Arch..    Fuller   Bldg..    for   3-story   high   school 
at  49th  and  Chestnut  St.  for  Archbishop  Prendergast,  18th  and 
Race  St.      Estimated  cost,  $100,000. 

Penn.,  Philadelphia— Scott  Hotel,  12th  and  Pine  St.,  plans 
4-story   addition   to   hotel. 

Penn..  Philipshurg— C.  H.  Rowland,  South  Center  St.,  con- 
templates 3-story.  7.'-)xl20-ft.  theater,  store  and  ofHce  build- 
ing.     Estimated  cost,    $60,000. 

Penn.,  York — Union  Lutheran  Church  plans  building.  Esti- 
mated  cost,    $100,000. 

a.or?*?;'«  Hag-er.stown— Press  reports  state  bill  providing  for 
$250,000  bond  issue  for  high  school  approved  by  Legislative 
Committee.  ,<         => 

Va.,  Fork  Union — (Official) — Bids  will  be  received  in  May 
for  building  dormitory,  president's  residence,  installing  clec- 
tric-light  plant,  completing  water  systems,  central  heating 
plant  at  Fork  Union  Military  Academy.     Estimated  cost,  $50  - 


000.     Noted  Mar.   9. 

Va..  Harrisonburg — Bids  will  be  received  by  State  Normal 
School  until  May  1  for  dormitory.  C.  M.  Robinson,  Inc.,  Rich- 
mond, Arch. 

a..,ry?^' J^"''/""*~J^''^^^'"^*°"  School  District  contemplates 
$45,000  bond  issue  for  schools.     N.  H.  Foreman.  Supt.  Schools. 

Va.,  Roanoke — Bonds  for  $300,000  voted  by  city  for  schools. 

W.  Va..  Beokley — Plans  being  prepared  for  2-story  school 
for   Board   of   Education.      Estimated   cost,    $50,000. 

\V.  Va..  ChnrleNton — Plans  being  prepared  for  remodeling 
building  at  Quarrier  and  Capitol  St.  for  Citizens  National 
Bank.     Estimated  cost,  $60,000. 

.  y^'-  i'""  Mullens — Plans  being  prepared  by  Paul  M.  Egan, 
Arch..  Boiarsky  Bldg.,  Charleston,  for  4-story,  60x90-ft.  hotel 
and  bank  building  for  Bank  of  Wyoming  County.  Estimated 
cost,  $40,000. 

W.  Va..  Richwood — Plans  being  prepared  by  S.  W.  Ford  & 
Co.,    Arch.,    Clarksburg,    for    school    for    Board    of    Education 

Estimated   cost,    $40,000.     Noted   Mar.   30. 

W.   Va..   AVest    IJberty — Bids   will   soon    be   received   for    3- 

story.  40x200-ft.  dormitory  for  state.  Estimated  cost,  $50  000 
J.  S.  Lakin,  403  Capitol  St.,  Charleston,  I'res.  Bd.  of  Control. 
Noted  Feb.   10. 

AV.  A'a..  AVheeling — Plans  being  prepared  for  1-  and  3-story, 
50xll5-ft.  bank  and  commercial  building  for  Security  Trust 
Co.      Estimated   cost,    $60,000. 

AA'.  A'a..  AA'heeling — Germania  Half  Dollar  Savings  Bank 
plans  bank  building.  Estimated  cost,  $40,000.  George  Hook 
Pres. 

S.  C.  SpartanbuFK — Press  reports  state  W.  T.  Finch  plans 
to   construct    5-    or    6-story    hotel.      Estimated    cost,    $75,000. 

fia..  CartersviUo — Commissioners  of  Murray  County  con- 
templates courthouse. 

<;a..  Leesburg — Bonds  for  $50,000  voted  bv  Lee  County  for 
courthouse. 


tion"""    ^'"•^'"" — Macon    Terminal   Co.    will   build    terminal   sta- 

mated'coHrTlSO^Ooi""    ^''^    '^""'^'^    ^°-    '''^"'^    building.      Esti- 

AHo",";'  '^^"«"«''— •*'»"»  being  prepared  by  H.  Bleoklv,  Arch.. 
Atlanta,  for  school.  Estimated  cost,  $55,000.  Noted  Mar.  le! 
in  Kl^\',  Coeoa— Bonds  for  $50,000  voted  by  citizens  for  school 
in   Brevard  County,   District  No.   2. 

v,nn?il"V'„*''"^*'"*",*^';;''*^,^''''"  "^i"  ^'^  held  to  vote  on  $50,000 
bonds  for  school.     M.  M.  Striplin,  Comr. 

non'MH;',)^'*?'"''' ,"."i~'^^°''''^.^''""^>'  <"'"b  P'^ins  to  issue  $75,- 
000  bonds  for  clubhouse  at  Spring  Hill. 

wh,>»"*=?l"*T  K»«Ke— Citizens  voted  $125,000  bond  issue  for  2 
wnite  schools  and   1  negro  school.     Noted   Mar.   2  and  23. 

wpiT'^A'!l';v,^'V?i*".V""'*°~^'/"^„P''«Pa''«''  ^y  Bamwell  &  Barn- 
Estimt[ed-co?tf V65"o°oT^'  '°'"  '-''°'^  ''"'"'"'  '°''  ^-  ^^  '^'''°^- 
Tenn..  Kno.vvllli — All  bids  received  Mar.  20  by  Citv  Com- 
missioners for  addition  to  Moses  School,  rejected  Work  will 
Feb^iraml'Mar.  I   ^^   °'"^'  ^   ^°"'   ^nox^ille.   Arch."    No^ted 

ated*'wfrh'^''l??nnr!*^r^'?°?''''."<'^°'^'  Co.,  recently  incorpor- 
ate<l   with    $350  000   capital   stock,    plans   to   construct   hotel   at 

Fntereste.?     "■  "^^  ^^  ^°""'^'  Chattanooga,  and  associates; 

toruTm""  ''*^""''''''"^— ^fasonic  Temple  Association  plans  audi- 
„.  Ohio.  Atliens — Bids  will  be  received  until  Apr.  24  by  Board 
County."  NouTDec^'6°"^'"®    **""    Children's    Home    for    Athens 

Arr.^'""Kn^'"*^"T^,''"®i','^'"^'7,  P'^"'''  prepared  by  W.  H.  Nicklas. 
Arch.,  60S  Euclid  Bldg.,  Cleveland,  for  1-story  auditorium 
$75  00*0^"'"'^^'"'"  Board    of    Education.      Estimated    cost, 

Ohio,    CallipollM — Bids    will    be    received    until    Apr.    18    for 
dormitory    for   Ohio   Hospital   for   Epileptics.      Noted    Nov.    18. 

i„o-**/^'''vf"';*";'T;^'''-'^  S;'"  ^^  received  until  Apr.  20  for  build- 
ing for  Central  Union  Telephone  Co. 

Arr.h'''sn^'v^Tl"?"«"r,^'''^?,«  being  prepared  by  Walker  &  Weeks. 
Aich  802  Luclicl  Bldg..  Cleveland,  for  4-story,  50xl80-ft.  build- 
isfh^gj"  ^-  ^-  S^^:  H-  ?■  I^athburn,  Prospect  Ave"  and  East 
18th  St.,  Secy.     Estimated  cost,  $150,000. 

im?''R;^£'*RV"',""''"r^^'1"^  ''®'"?  Pi'epared  by  O.  K.  Stapf.  Arch.. 
l^l  T^^,,^^  5'''*^"  ^[V  ■};■  =*"<i  2-story  motion  picture  theater 
for  Fulton  Square  Building   Co.      Estimated   co.st,    $40,000. 

Arr*v,'''"fiiS^'VfT'"A"''~^l^"^  ^.^''1^  prepared  by  Thomas  W.  Lamb. 
Arch  644  8th  Ave.,  New  York,  N.  Y.,  for  4-storv,  132xl45-ft 
theater  Estimated  cost,  $300,000.  Howard  P'.  Eells  1110 
Euclid  Ave.,  and  Frank  M.  Drew,  709  Euclid  Ave.,  interested. 

Ohio,    ("oyington — Bids    will    be    received    until    Apr.    24    by 
Board   of   Education   for   school.  ^ 

X  M,'V,?,'f  Lancaster—Plans  being  prepared  by  Matheny,  Allen 
&  M(  unts.  Arch.,  Huntington  National  Bank  Bldg.,  Columbus 
f<)r    4-|tory    bank    building    for    Square    Deal    Building    and 


,,o. **''*"•  M'nerya- Wheeling  &  Lake  Erie  Railroad  Co.  plans 
passenger   station    at   Minerva.  t""i"» 

f„,.^!'l,'^^,^f "  *'*'-»"«V''«^(Official)— Bonds  for  $58,500  sold 
Mar    2  and   30     °^'''^  °^  Education.     E.  P.  Davison,  Clk.     Noted 

Ohio.  Spencer — Bids  will  be  received  until  noon,  Apr  19 
by  Morris  J.  Walters,  Clk.  Bd.   of  Education,   for  school 

10  ^•'■"l.  Tu'*,*."T,"'* — ^'"'^  ■*^''^1  be  received  until  noon.  Apr. 
19,  by  Seth  Williams,  Clk.  Jefferson  County  School  Bd  for 
purchase  of  $45,000  bonds  for  school.     Noted  Nov.   25. 

Ohio.  Tippecanoe — Bids  will  be  received  until  Apr  21  bv 
Board  of  Education  for  high  school.  ' 

Ind.,  Rattle  Ground — Bids  will  soon  be  received  for  annex 

?o?  ^fi'AV'J,'  /"T,7r'"\"'''  ^''''"■''  ?"'f^'«^':s  Home.  Carl  J.  Horn. 
202   fetettiner  Bldg.,   Logansport,   Arch. 

Ind..  Lafayette — Bids  will  soon  be  received  for  3-storv  hos- 
pital  for   Lafayette   Home   Hospital.      Estimated   cost.    $100,000 
Frank  Miles  Day  &  Bros..  925  Chestnut  St.,  Philadelphia.  Penn 
Arch.       Noted    Mar.    16. 

Ind.,  West  Baden — Bids  will  soon  be  received  for  high  and 
grade  school.     Oscar  Miller,  Secy.  Bd.  of  Education. 

Micli.,  Bay  City— (Official)— Bids  will  be  received  in  July 
IS^nnn?*^  ^'^''?"'^ '^"■"  Bo-"*'''  of  Education.  Estimated  cost, 
$450,000.     P.  A.  Cause,  Supt.     Noted   Feb.   10  and   17. 

.  ^'''''!^'.,Pt*''"'*"T;P'ans  being  prepared  bv  G.  Howard  Crane 
Arch..  2323  Dime  Bank  Bldg.,  for  theater  for  Colonial  Thea"er 
C^.^      Estimated    cost,    $150,000.      Bids    will    be    received    about 

MiclK,  Detroit— -Plans  being  prepared  by  J.  G.  Castler  &  Co.. 
-^nnf-;  Chamber  of  Commerce  Bldg..  for  1-  and  2-story,  60x 
cost    $3o'o  000  Hyacinth    Congregation.       Estimated 

or^/f'M'*"'';'  f  ">'«'— Plans,  being  prepared  by  E.  C.  Van  Leven. 
^,^i?„^i'  ^V^&'""'r^vA'.'';^-  '  '-^  Union  Trust  Bldg.,  Detroit,"  for 
school  for  Board  of  Education.      Estimated  cost,   $40,000. 

Mich,.  jLnke  Linden — .Bids  will  be  received  about  May  1  for 
3-story,  99xl7^5-ft  high  school  for  Board  of  Education.  E.sti- 
21-^ted  cost.  $100,000.  John  D.  Chubb,  109  North  Dearborn 
St.,  Chicago,  111..  Arch.     Noted  Sept.  16  and  Feb.  3. 

107"!*;?"  Lausinsr— Plans  being  prepared  by  E.  A.  Bowd.  Arch.. 
A  '  .^'!?*-'an  St..  Lansing,  for  3-story  building  for  Michigan 
Agricultural  School.  Estimated  cost,  $200,000.  A.  M.  Brown 
Last  Lansing,  Secy. 

cos?' $"lob  O^o""'"^"^'*^'    ''''"'"^    ^°    ''"''''    library.       Estimated 

MicIi..Trave™e  City— Julius   Steinberg   will   build   theater. 

Estimated  cost,  $45,000. 
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III..  \l«Mhi  l'i<>nti\  li'ilnn  ('iiiiKroKUtloii  |>liiiiH  to  Imlld 
rhUK'li.       l':.M|liiiMli'il    coMt.    ;(|ii(MI(). 

III..  4'iiiiiii|iiiluii  ISIiIh  will  Hiion  l>i<  i'i-(-i'lvp<1  liy  II.  It. 
'I'.'Mipl..  .\i.ii.  r..i  lulilllloii  to  hotel  for  iMiiiiui  Hotel  Co. 
]>:Mtliiuil<'il    I'oHl,    $:.l),l)(i(). 

III..  Iliiinlllr  -Conlim-t  will  noon  lio  iiwnnliil  loi-  Jnil  by 
noiiKl    of   .Xcliiilnlxtratloii.      Ktitliniiti'il   I'OHt,    |riO,(l(iii. 

III.,  Kockronl'  I'liiiiH  lu'lnw  iiicpiiifd  liv  I'ptriHOii  .t  .Tolin- 
HOIl.  Anil.,  Liindlu-m  lllilt,'..  foi-  l-Htoiy,  OlixISlJ-fl.  liONpltiil  fur 
SwcdiHh-Aiiiciiiim  IIOHpltal.  KhIIihiiI.mI  coNt,  JlOO.ddO.  Noted 
Fell.   L'l. 

\VU..  I.n  J'rowm'  T.iitllcinii  MoMpltiil  AsHoeliitloii  idiin.t  -l- 
Htoiy  ii.ldltlon  to  hoxpltiil.     ICstliimted  eoHt,  JIO.ooo. 

WU..  I.niieiiMter  ICloctloii  will  Hoiiti  lie  held  to  vote  on 
$50.(111(1    l.on.lN    lor   .ity    hull.      W.    .1.    ItMlle.w    .Mayor. 

\\  Ix..  .'^tiiuulitoii  Hld.M  will  .soon  lie  reeelved  liy  (>.  <'.  Lee. 
I'res.,  lid.  or  IMinatlon,  for  SLiiool.  .laiiieM  It.  l..aw,  Rladl.son, 
Ar.h. 

l«i\vn.  \«liiii«l< — lOlectlon  will  he  held  Apr.  22  to  vote  on 
$70.00(1    hoiidM    for    seliool. 

town.  Dow  <'l<y— HhlH  will  he  reeelved  hy  Hoard  of  lOdiica- 
tlon  iiiilll  May  U  for  S-.stoiy  hrlek  .seliool.  K.stlmated  cost, 
$T.'i. 0(1(1.       I'.ilKa'r   1..    Harbor,    l>eiil.son.    Arch.      Noted    .Ian.    l.'i. 

IiMMi.lOiirU  -Citizens  voted  $7."..nnn  bonds  for  consolidated 
scho.d.      W     \V.   l.lttle,   .'^ccy.    l!d.   of   ICducatlon.      Not.d   Feb.    21. 

lo«n,  .lolVcrxoii — City  contemiilates  school  in  District  No.  7. 

lown.  Sue  CIt.v — Citizens  voted  $".'>. 000  bonds  for  district 
school. 

lown.  Swell  fity — (Offlclal) — Bids  will  be  received  abuut 
May  1  bv  H.  H.  Ki-use,  Clk.  Kd.  of  Education,  for  consolidated 
school.  "  Kstlniated  cost.  $4i).000.  Kdwins  &  Kdwins.  North 
Western   Bld^r..   Minneapolis,   Minn.,   Arch.      Noted   Mar.    30. 

>lliin.,  \ii.»tlii — Y.  M.  C.  A.  contemplates  constructfng  build- 
inc.      I';stim;\ted    cost,    $55,000. 

:«Iliiii.,  Iiiiii>:e4t< — Citizens  voted  $40,000  for  school. 

Mlini..  ^loorhenil — Roard  of  Education  plans  high  school. 
Kstimat.d   cost.   .?!  25.000. 

Minn.,  H«Ml  Wlnif — Goodhue  County  Cooperative  Co.  plans 
1-story.  n:!xl42-ft.  reinforced-concrete  building.  Estimated 
co.^t.    $50,000. 

Minn..  Iloelio»fer — Citizens  voted  $75,000  bonds  for  addition 
to   school   for   Board    of   Education.      Noted    Mar.    2. 

Minn.,  Thief  River  Falls — Citizens  voted  $62,000  for  hi.u'h 
school. 

Knn..  (irent  nen«l — City  contemplates  holding  election  to 
voti>    on    $40.00(1   bonds    for   auditorium.      O.    p.    Dawson,    Mayor. 

Knn.,  Knn.Mii.s  f'it.v — T'nion.  Rotary  and  Meicantile  Clubs 
contemplate  club  building.  Estimated  cost,  $50,000.  Harry 
Bedel,    interested. 

Kan..  Ottawa — Citizens  voted  $120,000  bonds  for  school. 
Noted  .Ian.  13. 

Nel».,  Oalvlaud — Citizens  voted  $4S.000  bonds  for  school. 

S.  D..  Miller — Countv  contemplates  courthouse.  Estimated 
cost,    $100,000. 

S.  D.,  ^liteliell — Plans  being  prepared  by  .Tohn  C.  Chapman. 
Arch.,  .=;ioux  Falls,  for  3-storv  hospital  for  Methodist  Church. 
Estimated  cost,   $60,000.     Noted  Dec.  9. 

N.  D.,  CroMhy- — Citizens  voted  $60,000  bonds  for  court  house 
and  .iail  for  Divide  County.  AV.  E.  Vadnais,  County  Audr. 
Noted  Nov.   IS   and   Feb.   10. 

Mont..  <;reat  Falls — Brown-Dunn  Co.  plans  2-story,  50x100- 
ft.  business  building.     Estimated  cost,  $60,000. 

3Io.,  Independence — Preliminary  plans  being  prepared  by 
William  TI.  Snvler.  Arch.,  606  Gimbel  Bldg..  for  high  school. 
Estimated  cost,  $75,000.     Noted  Feb.   17  and  Mar.  9. 

Mo..  Kansas  fity — Metropolitan  Building  Co.  plans  to  con- 
struct store  and  office  building  at  39th  and  Main  .St.  Esti- 
mated   cost,     $40,000. 

Mo..  Kansas  City — Henrv  J.  Rahfe  plans  6-story  reinforced- 
concrete  building.     Estimated  cost,  $82,000. 

Mo„  Maplewood — Citizens  voted  $100,000  bonds  for  high 
school  and  repairing  negro  school. 

Mo.,  Sprlnsfleld — Grubel  Bros..  2nd  and  State  St.,  Kansas 
City,  plan  to  construct  8-story  theater  and  hotel  or  office 
building.      Estimated    cost,    $75,000. 

Tex.,  Austin — Plans  being  prepared  for  state  institution 
for  blind,  about  2  mi.  from  Austin.  Estimated  cost,  $325,000. 
.\.  B.  Ayres,  State  Arch. 

Tex.,  Klni  Mott — Bids  will  be  received  until  Apr.  22  liy 
Independent  School  District  for  school.  O.  C.  Elliott.  Elm 
Mott,   interested. 

Tex,,  El  Paso — AV.  JI.  Laughlin  plans  4-storv  hotel.  Esti- 
mated cost.    $50,000. 

Tex.,  Ft.  Stoekton — Bids  will  soon  be  received  for  school 
Estimated  cost,  $50,000.  George  Burnett,  Waco,  Arch.  Noted 
.Mar.   9. 

Tex.,  <;alveston — Bids  will  soon  be  received  for  2-  or  3- 
story  building  for  F.  C.  Hunter.     C.  D.  Hill  &  Co.,  Arch. 

Tex.,  Marshall — See  item  under  "Bridges." 

Tex.,  Paris — (Official) — Citizens  voted  $40,000  bonds  for 
school.     E.  H.  McCuistion,  Mayor.     Noted  Mar.  16. 

Tex.,  San  Angelo  —  Harris  School  District  contemplates 
building  school. 

Tex.,  Sweetwater — Nolan  County  voted  $100,000  bonds  for 
courthouse.      Noted   Nov.    18. 

Okla.,  Ardmore — Board  of  Education  contemplates  $40,000 
bond   issue   for   school. 

Ofcla.,  Henryetta — Plans  prepared  by  Hawk  &  Parr,  Arch., 
Oklahoma,  for  school.  Estimated  cost,  $40,000.  Noted 
Mar.  30. 


Ol^la..  Illiinil  riaii.s  beln^  pr-pared  bv  A.  II.  .MoK.  Ni-- 
briiHlui  111. Ik  ,  TiiiHa,  for  ll-Hlory  olllee  bulbllnK  for  Miami  Na- 
tliiMiil    IlaiiU.       I':,stliiia(ed    ei.Ht,    $60,000. 

Ore..  I'ortlnnd  I'reHH  lepoiiK  Hiale  II.  r.  I'liliiier-.ToneH  Co. 
eonlctnplMleH  6.Htory  lofl  building  at  Front.  Everett  mid  Ist 
.HI.        ICHtliiiJiled     eoNi,     $:illll.OI)ll. 

Cnlir.,  San   Dleico  -  Se<'  Iti  in  under  "Street«  and   llondM." 

fnllf..  Snntn   Ann      ineelloii    >vlll   In-   held   Apr.    IK   to   vote  on 

$40, boMil.H    for   miainiuiii    school   anrl    $60,000   bontlH   for   hlKh 

school  and   eomiminlty   iiiiilitorldiii.      K.    li.    Vegely.   City   Clk, 
llhlM   III   mill   t'lititriielH    .\wiirileil 

H.  I..  I>r»vlil<-iie<-  C.nli.iii  for  theiiter  at  Washlnglon, 
Abiitii  ^iiid  I'biiiilrc  .SI.  for  lOiiierv  A  rniimiiient  Co.  awarded  to 
WIM.I.\.\I    WM.l.lA.MS.       M.stliri.-ited    i-ost.    $400,00(1. 

Conn..  Ilnrtrord  Coiitr.-Kl  for  4-Htorv.  nOxl35-ft.  addition 
to  St.  I'-r.ineis  llowplt.-il  aw.u.liil  to  W II. MAM  K.  O'NEll.,. 
l':Htlinated    cost,    $I()(|.()00.      .Noted    .Mar.    2. 

Conn..  Mlildletown  Coiitra<l  for  reniodellmr  .Memorbil 
Chaiiel  f<ir  Wesbv.in  T'lilvcrsilv  awarilerl  lo  .MY I.CHItlOCHT 
IlltOS.,  !l  Ilrainerd  Ave.,  MIddletown.  lOstlmated  cost,  $50,000. 
Noted   .Ian.    27. 

I'oiin..  Sonlli  Maiiehester — Contract  for  2-Htory,  50x2l!l-ft. 
recrealioii  building  for  Cheney  Bros.  Silk  Co.,  .South  Man- 
chester, awarded  to  ABEUTHAW  CO.NSTBI'CTION  CO..  R 
Beacon  St..  Boston,  Mass.  Estimated  cost,  $75,000.  Noted 
Feb,  3. 

IV.  v.,  Ilronxvllle — Contract  for  motion  picture,  store  and 
apaitment  builillng  for  Itesidcnce  Co,  of  I.,awrence  awarded  to 
.fOHN  nnnrp,  Kraft  Ave.  Estimated  cost,  $50,000.  Noted 
Dec.    16. 

N.  v..  Inwood — Contract  foi-  3-Htorv,  135.\137-ft.  <'lub  house 
for  Inwood  Itealty  Co.  awarded  to  MAX  BOHCHARDT,  John 
St.,   Far   Rockaway.      Fstiniated   cost,   $so,000. 

N.  Y.,  SnratoKa  SiiriiiKS — Adirondack  T-andlord  Corporation 
awarded  contract  for  l-story,  50x70-ft,  bank  building  to 
G10OIt(5E  I!.  WILT>S  CO.,  101  Park  Ave..  New  Vork.  Estimated 
cost,  $75,000.     Noted  .Mar.  23. 

X.  .!.,  Ilnekensnek — Contract  for  3-story.  38x79-ft.  nurses 
honi<!  for  Haekensack  Hosjiital  Association  awarded  to  \V.  II. 
WHYTE  CONSTUI'CTION  CO.,  382  Railroad  Ave.  Estimated 
cost,  $45,000.     Noted  Jan.  27. 

N.  .1..  Rutherford — Board  of  Education  awarded  contract  for 
Sylvan  Public  School  to  THEODORE  VA.V  BEUSEN,  West  New 
York,  at  $40,000.     Noted  Feb.   24  and  Mar.   23. 

Penn.,  CreMson — Henry  Ji.  Brown,  1714  S.ansom  St.,  Phila- 
delphia, at  $53,022,  submitted  lowest  bid  for  additions  to  State 
Sanitarium  for  Tuberculosis. 

I'enn.,  Ilarrisbiire — Contract  for  church  for  Messiah  Luthe- 
ran Congregation  awarded  to  HARRY  C.  WRIGHT,  Steelton. 
Estimated  cost,  $70,000.     Noted  Mar.   9. 

D.  C,  Washington — (Official) — Contract  for  10  buildings  a<. 
Wisconsin  Ave.  and  Davis  St.  for  National  School  of  Do- 
mestic Art  and  Science  awarded  to  GEORGE  A.  FUT.,LER  CO., 
Washington,  at  $125,000.     Noted  Jan.   13  and  Feb.  10. 

A'a.,  RIehinond — Contract  for  Robert  Fulton  School  at 
Marshall.  T'nion,  Orleans  and  Virginia  St.  awarded  to  J.  T. 
NUCKOLS,   Richmond.      lOstimated   cost,    $110,000. 

\V.  Va.,  Industrial — J.  S.  Lakin.  Prcs.  State  Bd.  of  Control, 

403  Capitol  .St.,  Charleston,  awarded  contract  for  2-story, 
38xl40-ft.  and  32x6ii-ft.  school  and  chapel  for  Industrial  Home 
for  Girls  to  LONGEST  &  TIOSSIER  CO.,  Greensboro,  N.  C. 

Tenn.,  Memphis — Contract  for  church  awarded  to  M.  HAL- 
PERIN.  810  Jlrljcmere  Ave..  Memphis.  Estimated  cost.  $50,000. 
S.  E.  Griggs,  Lauderdale  and  Georgia  St.,  Pastor.    Noted  Oct.  28. 

Oliio,  Camden — (Official) — Contract  for  high  and  grade 
school  awarded  to  B.  ANDERSON,  Eaton,  at  $57,000.  Noted 
Feb.  3  and  Mar.  16. 

Ind..  Warsaw- — Contract  for  ward  school  for  city  awarded 
to  OAST  &   HODGES,  Warsaw,  at  $49,764.     Noted  Mar.   16. 

Mich.,  Detroit — Detroit  City  Gas  Co.  awarded  contract  for 
4-stnrv,  lOOxlOO-ft.  office  building  to  A.  A.  ALBRECHT  CO., 
Penobscot   Bldg.      Estimated   cost,    $100,000. 

111..  Chicago — All  bids  received  for  5-story  armory  at  Chi- 
cago Ave.  and  Pearson  St.  for  First  Cavalry  Commission  re- 
jected.     Noted   Jan.   20. 

W'is.,  Antiffo — Contract  for  new  Palace  Theater  for  P.  J. 
Hansen,  Antigo.  awarded  to  APPLETON  CONSTRUCTION  CO., 
Appleton.     Estimated  cost.   $40,000. 

Iowa.  Sloan — Contract  for  school  awarded  to  DUBEL  & 
ANDERSON,  514  Jackson  St.,  Sioux  City,  at  $43,900.  Noted 
Feb.    17. 

Minn.,  St.  P!!ul — Cbicago,  St.  Paul.  Minneapolis  &  Omaha 
Rv.  awarded  contract  for  8-storv.  09x126-ft.  office  building 
at  4th  and  Rosabel  St.  to  GEORGE  A.  FULLER  CONSTRUC- 
TION CO.,  Chicago,  111.  Estimated  cost,  $500,000.  Noted 
Feb.   10. 

Tex.,  Kl  Paso — Contract  for  store  and  hotel  building  for 
Howard,  Rankin,  O'Fallon  Realty  Co.  awarded  to  V.  E.  AVARE, 
El  Paso,  at  $47,000.     Noted  Dec.  30. 

Tex.,  Ft.  Worth — Contract  for  5-story  building  for 
Buchanan  &  Gilder  awarded  to  H.  AV.  AA'ILLIAMS  &  CO. 
Estimated  cost.  $100,000. 

Okla.,  IJrumriaht — Contract  for  high  school  awarded  to  J. 
E.  RANKIN,  Drumright.  Estimated  cost,  $50,000.  Noted  Feb. 
3  and  10. 

Ariz.,  Tucson — Weymouth  Crowell,  2026  West  9th  St.,  at 
$47,520,    submitted   lowest   bid    for   city   hall.      Noted   Sept.    23. 

AVash.,  Seattle — Contract  for  Lowell  School  awarded  to 
AV'.  B.  LANCE,  506  Northern  Bank  Bldg.,  at  $56,200. 


The  Ransome  Concreting  Machinery  Co.,  of  which  an  an- 
nouncement of  its  reoiganization  was  made  in  the  issue  ot 
Apr.  6.  has  executive  offices  at  115  Broadway,  New  York,  N.  Y. 
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Ceresit  Wateiproofins  Co.,  110  South  Dearborn  St..  ChicaKO. 
111.  Bulletin.  Specifications  for  waterproodnK,  damp-proof- 
ing, floor  hardentr,  etc.     Illu.strated,  20  pp.,   SVixll   in. 

Fletcher  Cores,  S20  Gwynn  BldK.,  Cincinnati,  Ohio.  Cata- 
log. Cores  for  ca.'it  iron  pijje,  coluiniis  and  lamp  posts.  Illus- 
trated,   8x10    in. 

Link-Belt   Co.,    ChicaRo.    III.      Booklet   No.    238.      Gral)   buck 
ets.      Illustrated,    12   pp.,    3'/2Xti   in. 

Hudson  Motor  Car  Co.,  Detroit,  Mich.  Pamphlet.  The 
Proof  of  the  Super-Six.     Illustrated,  fixli  in. 

National  Tube  Co.,  Pittsburgh,  I'enn.  Bulletin  No.  2fi. 
Autogenous  Welding  of  National  Pipe.  Illustrated,  :t2  pp.,  S 'i 
xll    in. 

The  Jeffrey  Manufacturing  Co.,  Columbus.  Ohio.  Bulletin 
No.    171.      Mangane.se   steel   chains.      Illustrated,    20   pp.,    6xH    in. 

The  T.  I>.  Smith  Co.,  3102  Hadley  St.,  Milwaukee,  Wis. 
Folder.      Mixerettes.      Illustrated. 

The  White  Co..  Cleveland,  Ohio.  Folders.  White  "(Jood 
Roads"  truck,  combination  sprinkler  and  flusher,  litiuid  as- 
phalt  distributor.      Illustrated. 

McNab  &  Harlin  Manufacturing  Co..  5.'i  John  St.,  New  York. 
N.  Y.  Catalog.  Cast  iron,  brass  and  steel  fittings,  valves, 
pipe,    etc.      Illustrated,    450    pp.,    5x7    in. 

The  Webster  Manufacturing  Co.,  Tiffin,  Ohio.  Catalog  No. 
42.  Machinery  for  the  handling  of  materials  and  products — 
conveying,  elevating,  screening,  crushing,  washing,  storage, 
power    transmission.      Illustrated,    520    pp.,    6x9    in. 

Armco  Iron  Culvert  <<t  Flume  Mfgs.  Assn.,  Middletown. 
Ohio.  Catalog.  Armco  iron  flumes,  Lehnon  tvpe.  Illustrated, 
38   pp.,    6x9    in. 

The  I'hilip  Carey  Co..  Lockland,  Cincinnati,  Ohio.  Loose 
Leaf  Catalog.  Architects  specifications  for  Carey  building 
materials.      Illustrated,   S'^xll   in. 

Foote  Concrete  Machinery  Co.,  108  South  La  Salle  St..  Chi- 
cago, 111.  Catalog  No.  7.  Concrete  mixers.  Illustrated,  126 
pp.,    7x10   in. 

Vanadium-Alloys  Steel  Co.,  Pittsburgh,  Penn.  Folders. 
Vasco  Noii-Shrinkable  and  Vasco  Choice  tool  steel. 


India — Sanction  has  been  accorded,  states  the  Indian  (Gov- 
e.rnment)  Trade  Journal,  for  the  carrying  out  of  reconnais- 
sance surveys  in  the  area  lying  to  the  northeast  of  the 
Najibabad-Moradabad  section  of  the  Oudh  &  Rohilkhand  Ry. 
with  a  view  to  framing  iiroposals  for  a  system  of  light  rail  or 
tramway  lines  branching  out  from  Kalagarh  into  the  Patli 
Dun,  Palain,  and  Sonanadi  Valleys  and  ascertaining  the  best 
method  of  providing  rail  communication  with  the  town  of 
Kalagarh  in  the  Garhwal  district  of  the  I'nited  Provinces.  The 
Eastern  Bengal  Ry.  has  been  authorized  to  carry  out  a  re- 
connaissance survey  foi-  a  meter  (3.28-ft.)  gage  line  from  Rad- 
argunj,  a  station  on  its  Katihar-Kaunia  section,  to  Mahim- 
gunj,  a  distance  of  at)out  48  mi. 

Lease    of    AMphalt    and    Petroleum    liuud     in    Venezuela — A 

tract  of  494  acres  of  a.sphalt  and  petroleum  land  near  the 
city  of  Puerto  Cabello  has  been  leased  by  the  Government  of 
Venezuela  for  25  years  to  Guillermo  Pimentel  Troconis.  The 
contract,  which  is  published  in  the  "Gaceta  Oficial,"  of  Feb.  16. 
stipulates  that  a  certain  sum  shall  be  paid  for  each  ton  of 
product  exploited  liy  the  contractor  in  addition  to  the  amount 
paid  for  the  use  of  tlie  land.  The  contractor  may  import 
needed  machinery  free  of  duty,  but  at  the  end  of  25  years  such 
machinery  will  become  the  property  of  the  (Jovernment.  Dur- 
ing the  period  of  e.xploitation  the  Goveinment  may  purchase 
from  the  contractor  such  quantities  of  asphalt  and  petroleum 
products  as  it  may  require  at  a  discount  of  20  per  cent,  from 
market  prices. 

Civic  Improvements — Las  Palmas,  Grand  Canary,  has  lately 
outlined  several  civic  movements,  which  are  expected  to  add 
greatly  to  its  safety  and  comfort.  The  city  authorities  are 
on  the  market  for  several  classes  of  goods.  These  are,  ac- 
cording to  a  statement  prepared  by  the  Las  Palmas  city  en- 
gineer: 

(1)  Materials  and  fixtures  foi-  poitable  disinfection  appa- 
ratus. 

(2)  Materials  and  fixtures  for  a  central  disinfection  sta- 
tion. 

(3)  Materials  and  fixtures  for  the  installation  of  a  munic- 
ipal chemical  and  bacteriological  laboratory. 

(4)  One  motor  fire  engine,  a  motor  fire  truck,  a  salvage 
corps  automobile,   and   an   autochemical   engine. 

(5)  fine    stone-crushing    machine;     one    cement    mixer. 

(6)  Materials  needed  in  the  construction  of  a  cential 
telephone  exchange,  including  iron  telephone  posts,  wiring 
materials,  and  points,  individual  telephone  instruments,  and 
machinery  foi-  magnetic  signals  and  for  a  central  power- 
supply   plant.      Prices   and   descriptions   wanted. 

No  specific  sum  has  been  appropriated  but  purchases  may 
be  made  bv  the  Mayor.  Catalogues,  pii<'es.  and  technical  de- 
scriptions of  all  kinds  are  sought.  No  i)lans.  blueprints,  or 
specifications  have  been  made.  The  city  engineer's  office  will 
prepare  them  after  studying  catalogs,  prices  and  descrip- 
tions forwarded  bv  competing  firms.  Prices  must  necessa'ily 
be  c.i.f.  T^as  Palmas,  as  the  municipal  law  prevents  the  city's 
paving  for  undelivered  goods.  All  communications  should  be 
addressed  to  Rafael  Hernandez  Suarez,  Ingeniero  de  la  Oficina 
Tecnica    Municipal,    Las    Palmas,    Grand    Canar.v. 

Dredging  llnoliinery  for  (ireeoe  is  reported  wanted  by  the 
National  Association  of  Manufacturers.  The  inquiier  is  an 
agent  who  st.ites  that  the  committee  in  charge  of  the  con- 
struction of  the  Piraeus  harbor  is  about  to  order  such  ma- 
chinery for  use  without  explosives  for  heavy  work.  The  in- 
quirer desires  to  represent  American  manufacturers  in  this 
matter  and  therefore  would  like  to  receive  catalogs  and  de- 
tailed information,  including  amount  of  fuel  used,  number  of 
men  recjuired  for  working,  amount  of  work  performed  daily 
by  each  machine,  on  what  works  the  machine  has  already 
been  >ised,  prices  and  conditions  of  sale.  G.  J.  Tsatsos.  37 
Rue  d'Thermes,   Athens,   Greece. 


.Snnetians  and  ConHtruollon — The  Indian  Railway  Board  has 
sanctioned  a  detailed  survey  being  carried  out  by  the  East- 
ern Bengal  Ry.  for  a  line  of  railway  on  the  broad  and  2'  6" 
gages  alternativolv  from  Ishurdi  on  the  Eastern  Bengal  Rail- 
way to  Shadhuganj,  via  I'abna  a  distance  of  about  46  ml. 

Forfjes,  Forlies,  Camplxll  ii  Co.,  Karachi,  has  obtained 
sanction  from  the  Indian  Railway  Board  for  the  construction 
of  a  Ight  feeder  railway  on  the  2'  6"  gage  from  Larkhana  to 
Jacoliabad,  a  distance  of  about  76  miles.  The  capital  is  Rs.  27 
lakhs.  The  firm  has  been  very  successful  in  the  development 
of  light  railway  enterprise  in  .Sind. 

The  Indian  Railway  Boaid  has  sanctioned  the  construction 
b.v  the  (iuzerat  Railways  Co.  of  the  extension  of  the  Chatn- 
paner-Shiviajpur  light  railway.  2'  6"  gage,  from  Shivrajpur 
to  I'ani,  a  distance  of  about  14  mi. 

The  Indian  Railway  Board  has  sanctioned  the  following 
ieconnaissan<:e  surveys  being  carried  out  by  the  Eastern  Ben- 
gal Ry:  (a)  A  line  of  railway  on  the  meter  gage  from 
Barsoi,  a  station  on  the  Katihar-Parbatipur  section  of  the 
Eastern  Bengal  Ry.,  to  Harischandrapur,  a  station  on  the 
Katihar-Godagari  section  of  the  same  railway,  a  distance  of 
about  16  mi.  (b)  A  line  of  railway  on  the  meter  gage  from 
Badarganj,  a  station  on  the  Katihar-Kaunia  section  of  the 
ICastern  Bengal  Ry.,  to  Mohimaganj,  a  distance  of  about  48 
mi. 

The  conversion  of  the  Cochin  forest  tramway  to  a  regular 
railway  line  and  its  extension  to  the  Anamalais  is  under  con- 
sideration, and  a  surve.v  of  the  line  is  in  progress.  Such  a 
line  would  bring  the  planting  districts  of  the  Anamalais  into 
<lire<t  communication  willi  the  i)Oit  of  Cochin,  and  not  only 
lead  to  fui'thei-  develoi)ment  in  the  Anamalais  themselves  but 
also  assist  in  the  development  of  the  port. 

The  Indian  Railway  Board  has  sanctioned  a  detailed  survey 
being  carried  out  b.v  W.  A.  Lee  &  Co.,  Calcutta,  for  a  branch 
line  of  railway  on  the  2'  6"  gage  from  Chakardharpur  to 
Jaintgarh  via  Chaibassa,  a  distance  of  about  54  mi. 

F.  H.  Slian-,  Breneman  Bldg.,  Lancaster,  Penn.,  has  opened 
an  oflice  at  2307  Woolworth  Bldg.,  New  York,  N.  Y.  He  is 
prepared  to  take  charge  of  the  design  and  construction  of  en- 
gineering works,  including  water,  sewerage,  gas,  railway  and 
hydro-electric  installations. 

Th*"  MeCiintio-^iarhliall  ionwt motion  Co.,  PittsViurgh,  Penn., 
lias  purchased  the  plant  and  l)usiness  of  the  Riter-("onley 
Manufacturing  Co..  at  Leetsdale,  which  is  the  largest  plant  in 
the  world  devoted  to  jiiate  constructicm  work,  comprising 
about  65  acres  of  land,  lying  between  the  Pittsburgh,  Ft. 
Wayne  and  Chicago  Ry.  and  the  Ohio  River.  With  the  acqui- 
sition of  this  plant  the  McClintic-Marshall  Construction  Co. 
will  be  in  a  position  to  construct  complete  blast  furnaces, 
steel  plants,  gas  works,  oil  tanks  and  similar  work.  The 
new  owners  will  operate  the  Riter-Conley  plant  independently 
under  its  present  name.  The  combined  capacity  of  the  plants 
of  the  McClintic-Marshall  Construction  Co.  is  now  275,000 
tons  of  finished  structural  steel  work  a  year.  The  Riter- 
Conley  Co.  has  long  held  the  leading  place  as  builders  of 
l)last  furnaces,  oil  tanks,  gas  holders  and  other  similar  work. 

J.  f;.  Ineltei,  a  director  of  the  Technical  Bureau  of  the 
Ministry  of  the  Netherlands,  will  open  an  office  after  May  1, 
at  17  Battery  PI.,  New:  York.  N.  Y.  He  is  in  the  market  for 
all  kinds  of  railway  and  othei  supplies  to  be  used  by  the 
Netherlands  government  of  the  Dutch  West  Indies  and  other 
colonies.  Catalogs  and  l)ids  may  be  submitted  to  him  in 
care  of  Department  of  Commerce.  Customhouse,  New  York, 
until  he  is  established  in  his  own  office. 

.\.  «;.,  Hilllierg,  Hydraulic  Engr..  with  offices  in  the  Park 
How  Bldg..  New  York.  N.  Y.,  has  been  retained  to  investi- 
gate and  report  upon  a  proposed  hydro-electric  development 
located  on  the  Gila  River  above  Red  Rock.  N.  M.  Mr.  Hillberg 
recently  completed  the  designs  for  a  25,000-hp.  hydro-electric 
development  located  at  the  mouth  of  the  White  Rock  Caiion 
of  the  Rio  Grande  River.  Both  developments  are  financed  by 
Philadelphia  capitalists. 

Tile  Koeliring  .Macliine  Co.,  Milwaukee.  Wis.,  manufacturer 
of  concrete  mixers,  announces  change  of  address  at  two  of 
its  Western  agencies:  it  is  now  located  at  254  East  Hawthorne 
Ave,  I'ortland,  Ore.,  and  at  1208  Western  Ave..  Seattle,  Wash. 
At  these  places  it  handles  not  only  the  Koehring  mixers  but 
also  the  Sterling  motor  truck  and  the  C.  H.  &  E.  Mfg.  Co.  s 
saw-rigs   and   pumps. 

Tlte  I.ayne  &  Howier  Co.,  of  Kansas  City.  Mo.,  has  published 
a  very  interesting  little  circular  showing  what  team  work 
c-an  do  on  a  rush  order  when  it  is  necessary.  It  states  on 
Dec  27  it  received  an  inquiry  from  the  American  Lead  and 
Zinc  Go's  Denver  office,  asking  for  information  on  pumps  for 
the  dewatering  of  its  mines  near  Mascot,  Tenn.  On  Dec  28 
the  order  was  closed  through  its  St.  Louis  office  for  five  l6-in- 
special  320-ft.  pumps,  which  required  special  patterns  and 
castings  and  necessitated  the  working  of  the  shop  day  and 
night  in  order  to  get  them  out.  On  Jan.  4.  seven  days  after 
the  order  was  closed,  it  shipjied  the  first  car  by  express  frorn 
"^..os  .\ngeles.  the  expressage  on  which  was  $2,839.  On  Jan.  5 
it  shipped  the  second  car  with  an  expressage  of  1,883.24,  and 
on  Jan.  8  the  last  car  was  shipped  with  a  charge  of  $3,827.45. 
The  shafting  for  this  work,  for  the  most  part,  was  purchased 
•11  tile  lOast.  worked  over,  threaded,  etc..  at  shops  in  Memphis 
and  Knoxville.  This  material  also  was  shipped  by  express, 
running  the  entire  express  bill  well  over  $13,000.  The  extraor- 
dinary rush  on  this  order  is  easily  explained  by  the  fact  that 
the  mining  company  was  losing  something  like  $5,000  per  day. 
w^hile  the  mines  were  shut  down.  The  Layne  &  Bowler  Co. 
sent  its  superintendent  to  the  mines  to  receive  the  pumps, 
and  on  Jan.  14  the  company  had  a  wire  from  him  stating  that 
the  first  pump  had  been  running  for  12  hours,  and  on  Jan.  24 
had  a  wire  that  all  the  pumps  were  running,  and  on  the  25th 
received  word  that  the  mines  were  completely  dewatered.  In 
conclusion  it  states  that  in  less  than  30  days  from  the  time 
that  it  first  knew  of  the  existence  of  the  American  Lead  and 
Zinc  Co.,  or  in  fact  that  it  knew  anything  about  its  product, 
it  had  pumps  built,  shipped,  installed,  and  the  mines  com- 
pletely dewatered  and  in  condition  to  operate.  This  gives  a 
remarkalile  record,  and  shows  what  team  work  and  efficiency 
can  do  in   turning  out    rusii  orders. 
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Contracts  to  Be  Let 
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Itlda    riTelv.-il    until    Miiv    !>.    llUfi. 

Mechanical  Filtration  Plant 

SonU'd  luopoHiiltt  will  l>c  ii'ci'lveil  by 
the  Itoiird  of  roninil.sNl..n<>is  of  llie  City 
of  New  nrun.swlck.  at  the  C'oniinlssion- 
ers"  Council  Cluuuliors.  No.  3S0  (ieoiKe 
atroct.  New  niiin.-<\vtck.  N.  J.,  on  Tiiea- 
tluy.  May  !».  I'.'IB,  at  l(t  n.in..  fof  tho 
erection  nnd  conslructUm  of  a  niechan- 
IcqI  flltintion  plant  of  six  million  (G.OOl).- 
000)  Kallotis  i>cr  day  ca|>acit>.  with  nec- 
essary apiiuitonanccs.  All  of  .-^aid  bids 
shall  be  in  accordance  with  the  plans 
and  speclUcations  on  file  in  the  ollice  of 
Asher  Atkinson.  Cty  Engineer,  llooni  1, 
No.  40  I'atorson  street.  New  Brunswick, 
N.  J.,  and  from  whom  copies  of  sai<l 
plans  and  specifications  can  be  obtained 
upon  the  payment  of  ten  dollars;  which 
said  sum  of  ten  dollars  is  to  be  refunded 
upon  the  letuin  of  said  plans  and  speci- 
fications to  the  City  Engineer  in  good 
condition. 

Each  bid  must  be  accompanied  by  a 
certified  check  for  five  thousand  dollars, 
made  pa>al>le  unconditionally  to  the 
Treasurer  of  the  City  of  New  IJrunswick, 
which  check  must  be  presented  with  the 
bid  as  a  guarantee  that  the  bidder  will, 
within  five  days  after  receiving  the 
award,  enter  into  contract  for  the  per- 
formance of  the  work,  and  will  also  pro- 
vide a  surety  company  bond,  to  be  ap- 
proved by  the  City  Attorney,  in  the  sum 
of  twenty  per  cent,  of  the.  amount  of  the 
contract,  for  the  faithful  performance 
of  the  said  work. 

The  Commissioners  reserve  the  right 
to  reject  any  and   all   bids. 

EDWARD    F.    FARRINGTOX, 

Director   of   the    Department   of   I'uV)lic 
Affairs. 
Attest: 

EUGENE  J.  Mclaughlin,  city  cik. 

ASHER    ATKIN.SON,    City    Engr. 


Hlds  received   until   Apr.   L'«,   llllfi. 

Intercepting  Sewer 

Hliigliarnton.    N.    Y. 

.Sealeil  proposals  for  the  constriicllon 
of  .Section  One  of  the  Main  Intercepting 
Sewer  will  be  received  by  the  Hoard  of 
Contract  and  Supply  at  lis  ollices  In  tin- 
Municipal  Building,  Collier  Street.  Bing- 
hamton,  N.  Y.,  until  2:.30  I'.M.  on  Wednes- 
day,  April    26,    llllfi. 

The  work  involves  the  furnisliing  and 
l)laclng  of  api)roxlmateIy  400  lln.ft.  of  6- 
Ineh  V.T.  pipe  sewer.  400  lln.ft.  of  12- 
inch  V.T.  pipe  sewer,  1,200  lln.ft.  of  15- 
inch  V.T.  pipe  sewer,  1,300  liii.ft.  of  IS- 
Inch  V.T.  pipe  sewer,  4,000  lin.ft.  of  24- 
inch  V.T.  pipe  sewer,  l,r)00  lin.ft.  of  36- 
inch  monolithic  concrete  or  relnforced- 
concrete  pli)e  sewer,  1,100  lin.ft.  of  42- 
inch  monolithic  concrete  or  reinforced- 
concrete  pipe  sewer,  5,000  lin.ft.  of  48- 
inch  monolithic  concrete  or  reinforced- 
<-oncrete  pipe  sewer,  four  River  Cross- 
ings  .'ind   various   otiier   appurtenances. 

Plans  and  specifications  may  be  con- 
sulted and  propos.al  blanks  may  be  .se- 
cured from  the  City  Engineer,  Municii)al 
Building.  Binghamton,  N.  Y.  A  charge  of 
ten  ($10)  dollars  will  be  made  for  each 
set  of  plans  and  specifications  taken 
from  the  office.  This  money  will  not  be 
refunded.  Checks  should  be  made  pay- 
able to  the  Comptroller  of  the  City  of 
Binghamton. 

A  certified  check  for  ?7,500  shall  ac- 
company all   bids. 

Bidders  are  required  to  visit  the  site 
of  the  work  before  submitting  bids. 
Proposal  forms  contain,  under  oath,  a 
statement  that  this  provision  has  been 
complied  with  and  any  proposal  not  con- 
taining such  a  statement  will  be  rejected 
as  informal.  W.  EARL  WELLER, 

City    Engineer. 


BIdH  received  until  May  1.  Ifllfi. 

Fulton  Avenue  Bridge 

(•rol<.ii    l''allH,    .N,    Y. 

Sealed  proposals  for  the  ireetlon  of  the 
dismantled  Kulton  Avenue  Bridge  over 
the  west  branch  of  the  Croton  Hlver  at 
Croton  I'"alls,  New  York,  which  bri<lge  Is 
now  Htore<l  on  the  i)roi>erty  of  the  West- 
cliester  Lighting  <"omi)any  at  Mt.  Ver- 
non. N.  Y.,  will  be  received  at  the  office 
of  the  Clerk  of  the  Board  of  SuporvlHors, 
Court  House,  White  I'lalns,  N.  Y.,  until  11 
A.M.  Monday,  May  Ist,  1916. 

Each  i)ropoHal  must  be  accompanied  by 
cash  or  ii  certified  check  in  the  amount 
of  five  per  cent,  of  the  price  bid,  made 
payable  to  the  order  of  the  Treasurer  of 
the  County  of  "Westchester,  and  to  be 
forfeited  to  the  County  as  lii|uidated 
damages  in  case  of  failure  on  the  part  of 
the  bidder  to  enter  Into  a  contract  for 
the  execution  of  the  work,  and  to  fur- 
nish satisfactory  surety  bonds.  The  suc- 
cessful bidder  will  be  reciuired  to  furnish 
a  Surety  Company  bond  acceptable  to  the 
County  of  Westchester  in  the  sum  equal 
to  the  amount  of  the  contract,  also  an 
Indemnity  bond  in  the  sum  of  ten  thou- 
sand  dollars    ($10,000.00). 

Bids  must  be  made  upon  the  blank 
form  attached  to  and  forming  part  of  the 
specifications.  Plans  and  specifications 
may  be  obtained  at  the  office  of  the 
County  Superintendent  of  Highways, 
Room  No.  604,  Realty  Building,  White 
Plains,  N.  Y.,  upon  making  a  deposit  of 
two  dollars. 

The  Board  of  Supervisors  reserves  the 
right  to  reject  any  or  all  proposals  or  to 
accept  any  proposal  which  it  may  deem 
to  the  best  interest  of  the  county  of 
Westchester. 

COUNTY    OF   "WESTCHESTER    BOARD 
OF  SUPERVI.SORS. 

HARVEY  B.  GREEN,  Clerk. 

White  Plains,  N.  Y.,  April  4th,   1916. 


Bids  received  until  Apr.   17,   1016. 

Water  Main  Extension 

Cobleskill,   N.   Y. 

Bids  will  be  received  by  the  under- 
signed until  1:00  o'clock  P.M.  Monday. 
April  17th,  1916,  at  Cobleskill,  N.  Y.,  for 
an  extension  of  the  present  eight  inch 
water  main  in  North  Grand  St.,  in  said 
village. 

The  extension  will  be  about  2270  feet 
long  and  will  include  some  rock  excava- 
tion, 9  hydrants,  3  gates  and  incidental 
special  castings. 

Plans  and  specifications  may  be  seen, 
or  had  on  payment  of  $5.00  which  will  be 
refunded  if  these  are  returned,  at  the 
office  of  the  undersigned  or  Herschel 
Roberts,  Engineer,  112  State  St.,  Albany, 
N.  Y. 

Each  bid  shall  be  for  a  lump  sum  for 
the  entire  work  and  be  accompanied  by 
a  certified  check  on  some  reliable  bank 
for  10  per  cent,  of  the  amount  of  the  bid, 
payable  to  the  undersigned,  as  a  guar- 
anty for  the  execution  of  the  contract. 

The  right  is  reserved  to  reject  any  or 
all  bids. 

JAMES   L.   FULLER,    Chairman. 
Board    of   AVater    Commissioners, 
Cobleskill,   N.   Y. 


Bids  received  until  Apr.  26,   1916. 

Extension  to  Water  System 

Lebanon,   Pa. 
NOTICE   TO  CONTRACTORS. 

Sealed  proposals  directed  to  the  City 
Clerk  will  be  received  by  the  Council  of 
Lebanon,  Pa.,  at  the  City  Hall,  until  8 
P.M.,  Wednesday,  April  26th,  and  then 
opened  by  City  Council,  for  the  furnish- 
ing and  laying  of  approximately  5,000 
feet  of  12-inch  Cast-iron  Water  Main 
and  5,600  feet  of  6-inch  Cast-iron  Water 
Main,  together  with  necessary  valves  and 
specials.  These  mains  will  form  exten- 
sions to  the  present  distributing  system 
and  are  located  on  twelve  dilterent 
streets. 

Specifications,  proposal  blanks  and  in- 
formation concerning  the  manner  of  sub- 
mitting bids  can  be  obtained  by  applica- 
tion to  the  City  Engineer,  Paul  A.  Volck- 
er,   Lebanon,   Pa.,  or  to  the  City  Clerk. 

Each  bid  must  be  accompanied  by  a 
certified  check  to  the  amount  of  $500.00. 

The  Mayor  and  Council  distinctly  re- 
serve the  right  to  reject  any  or  all  bids 
and  to  award  the  contract  as  is  deemed 
to  the  best  interests  of  the  City  of  Leb- 
anon. DAN.   M.    SHARP, 

City  Clerk. 


Bids  received  until  Apr.  20,   1916. 

Highway  Improvement 

OFFICE    OF    THE    .STATE    COMMISSION 
OF  HIGHWAYS 

Albany,  N.  Y. 

Sealed  proposals  will  be  received  by 
the  undersigned  at  their  office.  No.  55 
Lancaster  Street,  Albany,  N.  Y.,  at  1 
o'clock  P.M.  on  Thursday,  the  20th  day  of 
April,  1916,  for  the  improvement  of  the 
highways  in   the   following  counties: 

Onondaga  (two  highways — 2.40,  5.12); 
Saratoga  (approx.  5.74);  Ulster  (approx. 
0.49),  together  with  a  concrete  bridge. 

Maps,  plans,  specifications  and  esti- 
mates may  be  seen  and  proposal  forms 
obtained  at  the  office  of  the  Commission 
in  Albany,  N.  Y.,  and  also  at  the  oflices  of 
the  division  engineers  in  whose  divisions 
the  roads  are  to  be  improved.  The  ad- 
dresses of  the  division  engineers  and  the 
counties  in  which  they  are  in  charge  will 
be   furnished  on  request. 

The  especial  attention  of  bidders  fs 
called  to  "General  Information  for  Bid- 
ders" in  the  itemized  proposal,  specifica- 
tions and   contract   agreement. 

EDWIN  DUFFEY,  Commissioner. 

I.  J.  MORRIS,   Secretary. 
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BUILDING  OPERATIONS  FOR  MARCH 

BuiUlinpf  operations  from  the  74  cities  noted  below  sliow 
a  marked  improvement  over  Marcli,  I'JIT),  and  over  February, 
1916.  There  is  about  25%  grain  over  March  of  a  year  aKO,  about 
18%  of  it  beinK  in  the  Eastern  States,  about  20';;  in  the  Cen- 
tral States  and  about  94%  in  the  Western  States.  For  the 
first  three  month.s.  of  the  year  against  the  first  three  months 
of  1915  there  is  an  increase  of  about  26%  or  $54,S15.X97.  The 
building  operations  in  the  lOastern  States  for  March  against 
Februaiy  are  very  nearly  double,  being-  an  increase  of  about 
$16,000,000.  The  same  applies  in  the  Central  and  Southern 
States  and  in  the  Western  States  there  is  an  increase  of  about 
150%.  The  total  for  March,  1916,  is  $76,632,218  against  $61,270,- 
732    in    1915,   a   gain    of   $16,361,486. 


EASTERN  STATES 


.Albany,  N.  Y 

Baltimore,  Md 

BridEeport,  Conn ... 

Buffalo,  N.  Y 

Elizahoth,  N.  J 

Erie,  Pcnn .  . 

Harrisburg,  Penn. . . . 
Hartford,  Conn. 

Hobokcn,  N.  J 

Jersey  City.  N.  J . . . . 

Newark,  N.  J 

New  Bedford,  Mass. 
New  Haven,  Conn. . 
New  York,  NY. 

Bronx 

Brooklyn 

Manhattan 

Queens 

Passaic,  N.  J 

Paterson,  N.  J 

Philadelphia,  Penn .  . 
Pittsburgh,  Penn . . . . 

Portland,  Maine 

Reading,  Penn 

Rochester,  N.  Y 

Scranton,  Penn 

Springfield,  Mass. . . . 

Syracuse,  N.  Y 

Utica,  N.  Y 

Wilkes-Barre,  Penn . 


Month  of 
lOl'*) 
■SIO'.I.OOO 

9r>2, :{.->!! 

!I!>.S,12!I7 
s^'.I.OOO 

I  i.s.72:i 

L'I.S,7'.I'.) 
158,008 
.590,120 
0,036 
333,123 
783,790 
495,025 
520,560 

2,285,938 

4,2.50,128 

8,580,439 

2,717,144 

94,106 

107,268 

4,590,730 

1,767,612 

110,525 

48,925 

596,243 

40,490 

535,968 

177,745 

37,925 

173,255 


March 

1915 

5342,855 

1.551.311 

.■■)02,l.il 

S3(>.()00 

<)li,.")02 
2U0,90(i 
152,750 
736,337 

42,500 
512,910 
(M3,392 
.587,777 
825,470 

2,550,825 

3,919,0.55 

4,134,025 

1,792,475 

288,360 

76,973 

5,388.205 

l,00(i,997 

101.7.50 

104,3.50 

1,000,000 

116,794 

570,558 

519,533 

94,855 

257,752 


I'^rst  Throe 
Months  of  Year 


1910 

$480,115 

3,303,137 

2,039,491 

2,093,000 

060,917 

422,425 

270,701 

1,113,718 

6.35,410 

854,618 

1,389,991 

749,000 

1,. 547,688 

5,040,338 
10„547,421 
15,562,724 

5,959,144 
200,21! 
336,583 

8,887,.570 

0,.5.39,242 
239,555 
110,825 

2,034,182 
288,782 

1,331,968 
402,707 
341,235 
243,853 


1915 

S960,266 

3,022,833 
837,736 

1,518,000 
218,006 
472,043 
198,780 

1,027,202 
374,190 
969,870 

1,938,491 
750,262 

1,632,480 

7,172,175 

6,828,300 
16,947,025 

3,933,401 
333,.570 
208,085 

8,873,800 

1,081,102 
208,615 
272,525 

1,629,324 
197,744 

1,. 529,3.58 
899,631 
156,430 
362,520 


Totals 


$34,388,031  $29,163,374  $74,4.53,627  $64,560,257 


SOUTHERN  STATES 


Month  of  March 


.\tlanta,  Ga 

Birmingham,  Ala. . . 
Chattanooga,  Tenn. 

Dallas,  Tex 

Fc.  Worth,  Tex 
Houston,  T('\ 
Louisville,  Kv.  ,  ,  , 
Memphis,  Tenn.. 
New  Orle.ins,  La. . . 

Norfolk,  V'a 

Richmond,  Va 

Tampa,  Fla 

Washington,  D.  C 


1916 

$45S,t01 
ISS.lL'O 
IS  1,01,") 
(.■)2.S!1 1 
202,992 
132,171 
.576,732 
306.060 
248,930 

1,276,1.39 
593,720 
116.245 

1  ,.579,.301 


1915 

$207,417 
151.55;^ 


First  Three 
Months  of  Year 


$854,480     $1,013,174 
613,002  363,443 


117 


'>!l() 


Totals. 


10.3,117 
611,880 
262,260 
436,833 

1,078,740 
519,473 
438,707 
473,288 
703,850 
199,250 

2,075,987 


$0,316,029     $3,218,763  $14,123,409     $8,310,002 


125,930 
148.3.55 
518,100 
.345.785 
194, .i85 
180,694 
284,820 
95,335 
714,820 


500,085 

1,440,733 

51.3,714 

810,802 

1,697,142 

698,425 

.500,2.50 

1  „540,720 

!  ,267.219 

244,690 

3,442,147 


Akron,  Ohio 

Canton,  Ohio, 
Cedar  \{»vu\>.  To»:i 

Chicago,  III 

Cincinnati,  Ohio 
Cleveland,  Ohi.i 
Columbus,  Ohio 
Davenport,  low.-i 
Dos  Moines.  lo\\;i 
Detroit.  Mieli, 
Duluth,  Minn 
Evansville,  Ind    , 
Grand  Rapids,  .Mich 
Indianapolis,  Ind. . . . 
Kansas  City,'Kan . . . 
Kansas  City,  Mo. . , 
Milwaukee,  Wis 
Minneapolis.  Minn 
Oak  Park,  111, 

Omaha,  Neb 

Peroria,  111 

St.  Louis,  Mo 

St,  Paul,  Minn 

Toledo,  Ohio ... 

Yoimgstown,  Ohio.  . . 

Totals 


CENTRAL  .STATES 

Month  of  March 
1916  1915 

$.524,715        8.375,650 
529,200  189,2,50 


First  Three 
Months  of  Year 


1910 
$912,205 
957,000 


191c 
$520,345 
259,975 


11,477,100  7,403,7.50  26,949,.500  17,935,9.50 

948,500  1,3,56,124  1,890,515  2,317,119 

1,8.38,465  4,022,035  4,992,085  6,872,040 

868,935  519,200  1,306,570  757,650 


3,()77,785 
2.37,.595 
139,490 
617,020 
906,268 
.55,460 

1,220,619 
994,. 521 


2,638,020 
1.59,128 
402,327 
200,429 
889,349 
165,285 
848,.595 
942,921 


7,944,155 
523,.500 
222,9.52 
8,50,215 

1,6,'H,709 
148.733 

2,135,9.54 

2,068,756 


5,066,51.5 
338,930 
5.56,812 
444,801 

1,464,006 
2.56,125 

2,1.32,805 

1  ,,5.55,626 


251,860 

2.54,310 

777,045 

525,120 

340,805 

332,S(>0 

1,339,.522 

782,035 

151,170 

159,175 

483,820 

386,925 

1,761,781 

1,268,878 

3„586,.306 

3,064,613 

1,064,452 

822,624 

1,914,354 

2,318,936 

1,022,495 

763,2.58 

2,284,151 

1,7.5.5,162 

176,313 

206,605 

358,333 

3.59,.505 

$28,816,549  $23,979,773  $63,300,980  $48,970,985 


WE.STERN  STATES 

First  Three 

Month  of  March  Months  of  Year 

1916               1015               1016  1915 

Denver,  Colo $.380,.I90        $181,130  $987,210  $523,835 

Lob  Angeles,  Calif 1,410,535       1,124,3.50  4,071,6.37  2„5-»5,413 

Oakland,  Calif 910, (WO          500,373  1,474,001  1,0-15,3.57 

Portland,  Ore 420,500          .503,755          990,.5.50  1,188,185 

Salt  Lake  City,  Utah 314,5.50          209,.3S5          736,627  442,740 

San  Francisco,  CaUf 2,512,.328       1,40.5,038  4,816,794  3,081,771 

Seattle,  Wash 735,785          689,675  1,747,905  1,452,140 

Spokane,  Wash 246,059           102,060          487,274  216,370 

Tacoma,  Wash 168,122           192,4,50          265,077  308,799 

Totals $7,111,009     $4,908,822  $15,.583,735  $10,804,610 

RAILWAYS     STEAM  AND  ELECTRIC 
Proposed  Work 

Maine — Press  reports  state  Bangor  &  Aroostook  Railroad 
Co.  plans  to  improve  its  facilities  at  Van  Buren.  Estimated 
cost,   $500,000.     M.   Burpee,   Houlton,   Ch.    Engr. 

iVIaNNaohu.><ettH — State  recommended  by  Boston  .Special  Ter- 
minal Commission  to  construct  belt-line  railroad  to  connect 
city's  railroad  terminals.  Estimated  cost,  $10,000,000.  E.  P. 
Murphy,  Comr.   Pub.  Wks. 

Maryland — United  Railways  and  Electric  Co.,  Baltimore, 
plans  to  relocate  its  tracks  on  Pratt  St.  between  Light  St. 
and  Jones'  Falls.  T.  A.  Cross,  Continental  Bldg.,  Baltimore, 
Gen.  Mgr. 

AVest  Virginia — Press  reports  state  Virginian  Ry.  has  had 
surveys  made  for  proposed  extension  from  Mullens  into  coal 
field  of  Guyandotte  Valley.  Coal  operators  of  Charleston  plan 
to  extend  line  from  Mullens  via  Gilbeit  and  Man  to  Logan, 
W.  Va.,  about  60  mi.  H.  Fernstrom,  Norfolk,  Va.,  Ch.  Engr. 
Virginian    Ry. 

North  Carolina — Chamber  of  Commerce,  Kinston,  petitioned 
East  Carolina  Ry.,  Tarboro,.  to  construct  7-mi.  railway  to 
Kinston.      H.   C.   Bridgers,   Tabor,    Pres. 

Nortli  Carolina — Piedmont  &  Northern  Ry.,  Charlotte,  con- 
templates line  between  Gastonio  and  Spartansburg,  40  mi. 
J.   B.   Duke,   200  5th  Ave.,  New   York,   N.   Y.,   Pres. 

(ieorgia — Georgia  Railwiiy  and  Power  Co.,  Atlanta,  applied 
to  City  Council  for  franchise  to  extend  line  from  Moreland 
and  Ponce  de  Leon  Ave.  to  Emroy  University.  Company  also 
contemplates  extension  from  end  of  Brookhaven  line  to  Ogle- 
thorpe  University.      P.    S.    Arkwright,   Atlanta,    Pres. 

Kiorida — Tampa  Electric  Co.  made  application  to  Board 
of  County  Commis.sioners  for  franchise  to  extend  line  into 
number  of  subdivisions  adja<!ent  to  Tampa.  Stone  &  Webster 
Engineering  Corporation,  Boston,  Mass.,  Gen.   Mgr. 

Tennessee — .Surveys  being  made  by  Nashville,  Chattanooga 
&  St.  Louis  Ry.  for  branch  line  from  point  near  Doyle  up 
Cane  Creek  and  Dry  Fork  Gulf  through  lands  of  Dry  Fork 
Coal  and  Timber  Corporation  in  Van  Buren  County.  H.  Mc- 
Donald, Chattanooga,  Ch.  Engr. 

Kentucky — Press  reports  state  Lenox  Sawmill  Co.,  Lenox, 
plans  to  construct  standard-gage  railway  from  Redwine  to 
Lenox,  about  4  mi.     W'.  S.  Whiting,  Elizabethtown,  Tenn.,  Pres. 

Kentucky — Surveys  being  made  by  Louisville  &  Nashville 
R.R.  for  line  from  Barbourville  to  Corbin,  Ky.  W.  H.  Courte- 
nay,  Louisville,  Ch.   Engr. 

Ohio — Corporation  is  being  organized  to  construct  interur- 
ban  electric  railway  between  Salem  and  Youngstown,  Ohio. 
John  Goeppinger,  Youngstown,  interested. 

Indiana — Pennsylvania  Lines  West  of  Pittsburgh  contem- 
plates expenditure  of  $2,000,000  for  iinprovements  at  Irving- 
ton,  Ind.  Work  will  include  new  freight  yards,  terminals, 
machine  shops,  round  houses  and  elimination  of  several  grade 
crossings.     Thomas  Rodd.   Pittsburgh,  I'enn.,  Ch.   Engr. 

Indiana — Plans  being  considered  by  Terre  Haute,  Indian- 
apolis &  Eastern  Traction  Co.,  Terre  Haute,  to  extend  North 
13th  St.  line  to  city  limits.  T.  F.  Grove,  Terre  Haute,  Gen. 
Mgr. 

Indiana — Valley  Traction  Co.,  Elkhart,  plans  to  construct 
interui-ban  line  about  9  mi.  long.  M.  Blizard,  La  Grange, 
Gen.  Mgr. 

IlIinoiM — Alton,  Granite  &  St.  Louis  Traction  Co.,  Alton, 
plan.s  to  reconstruct  tracks  of  East  Broadway  line,  Alton.  L.  C. 
Haynes,   East  St.  Louis,  Mo.,  Pres. 

lllinoiH — Plans  prepared  by  Wabash  Railway  Co.  for  enlarg- 
ing yards  at  Decatur.  A.  O.  Cunningham,  St.  Louis,  Mo.,  Ch. 
Engr. 

MinneHOtu — City  instructed  F  .W.  Cappelin,  City  Engr., 
Minneapolis,  to  investigate  feasibility  of  constructing  munici- 
pal railway  from  Central  Ave.  to  water-works. 

KanHaN — Plans  being  considered  by  Anthony  &  Northern 
Ry.  for  line  north  from  Larned  to  Olmitz  and  Galatia  or  La 
Crosse.     J.   E.   Waite,  Hutchinson,  Ch.   Engr. 

Kansa.s — Atchison.  Topeka  &  Santa  Fe  Ry.  contemplates 
line  west  of  Barnard,  Kan.  C.  W.  Felt,  Chicago,  III.,  Ch. 
Engr. 

North  Dakota — A.  J.  Robinson,  Stady,  interested  in  pro- 
posed farmers'  railway  from  Williston  to  Crosby,  surveys  for 
which  are  now  being  made. 
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Moiidiiin — I5r«'i>t  KiillM  Strcot  Uy.  plniiH  to  i-xlorid  ItM  imrth 
iilKl  Noiitli  hIiIo  IIiii-h.  Cri-iit   KiilU.     M.  lIcbKiMi.   liiittc,  (!i-n.  Mk'r. 

ArkniiMiiN  .VrUiKlcliililu  MllllliK  ('<>■  Spiirkiiiiin,  pluiiH  to  con- 
Ntiiiit  liillwiiy  fioiii  Spai'kiimii  wc<»t  iktohh  (iimchltii  ItlviT 
Into   t'laik    t'ouiity. 

Tt-MiH — Siinailnnd    ll.U.,    SuKHi'lnnil.    platm    to    coiiMtrurt    (!- 

ml.    lallwiiy    ln'tw n    lloiiHtoii    and    Hi'uzIh    Valley,      t).    WIrtz, 

SuKarland,   Ch.    10n»tr. 

4'olornil»  I><'nvfr  At  Ulo  lii-aiiilu  Uy..  Ponvcr,  planH  t<>  oon- 
Htruol  Hide  IracU.M  ai\d  HpiiiM  near  mouth  of  Two  Hlk  Crock, 
lunt  bilow  foot  of  KaKli-  Itlver  t'aflon,  Iloil  Cliff.  J.  U.  Owyn, 
I)«'nv<T,  I'll.    lOnKi-. 

New  >I«>»I«M» — AlbiiiiurnuK'  Traction  Co.,  Alliu<|UiT(i\ie,  plans 
to  coii.Hli  lu-l  rxtcMMlon  on  .North  Ith  St  to  serve  diNlrlit  within 
and   ln'yond  olty   llnills.     S.   I, una.   .Mlnniucriiur.   I'vvn. 

IiliilKi— Chicago.  MUwaukc'O  *  St.  I'aul  Uy.  contomplati'B 
fxpi-nillturi>  of  ai)oiit  $15,(1(1(1  for  new  lo^Kln*;  road  Into  Kmer- 
ald  Cr.'fk  Valley,  Houthwi'.st  of  Hovlll.  C.  V.  I^oweth,  Chicago, 
111  ,   Ch.    Knm'. 

OrritiHi- -I'losH  reports  state  Alexander  AUerdyce.  Spokane, 
Wash.  Interested  In  proposed  electric  railway  between  Baker. 
IMne  and   lOanle  Valleys,  Ore. 

(-nllfornlii— Plans  belnt?  considered  by  Public  Utilities  Com- 
mission. San  I-'rancisco.  for  extending'  municipal  railway  across 
(iolden  C.ate    Park.      M.   M.   O'Sh.iunhnessy.   City   KnKr. 

('nllforiiln — San  Krancisco-Oakland  Terminal  Uy.  applied 
to  City  Council.  Oakland,  for  autiiority  to  extend  L'lind  St. 
line  from  Uroadway  through  private  property  to  Webster  St. 
to  connect  with  (irand  Ave.  line,  Oakland.  A.  K.  McLlmont, 
Oakland.  C.eii.   Mur. 

Ken  IlriiiiHwIok — Canton  &  Grand  I^ake  Ry.  applied  to 
I.,eKlsl!iture  of  New  Brunswick  for  certificate  of  incoi-poration 
to  construct  railway  from  Canton,  Sunbury  County.  N.  B.,  to 
Syphers  Cove,  Queen  County,  and  later  to  GaKetown.  J.  D. 
ArmstronK.   interested. 

diiehcf — Federal  Authorities  of  Canadian  Governn\ent  Ry. 
will  be  asked  to  extend  line  of  Canadian  Transcontinental  Ry. 
from  tjuebec  to  St.  Catharines  Hay.  SaKUeiiay.  C.  H.  Brown, 
Moniton,    N.    I?..    Ch.     Kngr.    Canadian    Ciovernment    Uy. 

.Vlbertn— Citv  Council,  Calvary,  plans  to  extend  Calvary 
St  Uv.  to  Sarnee  Camp.  Estimated  cost,  $10,000.  Thomas  H. 
McCa'uley.    Calgary.   Gen.    Mgr.    and    Elec.    Kngr. 

Bids  In  and  Contracts  Awarded 

I.oiii.xiiuin — C.ulf.  Sabine  i*t  Red  River  U.R.  awarded  con- 
tract for  extending  line  in  I,oulslana  3  mi.  to  W.  H.  HADEN  & 
CO  Galveston.  Tex.  This  line  is  owned  by  Lutcher  &  Moore 
Lumber  Co.,  Orange,  Tex.     Noted  Dec.  9  and  Feb.  10. 

Ohi« — Mahoning  &  Shenango  Railway  and  Light  Co. 
awardeil  contract  for  reconstructing  Wilson  .\ve.  and  East 
Federal  St.  lines  to  STONE  .>t  WEBSTER  ENGINEERING 
CORPORATION.  Youngstown.  C.  O.  Bailey.  Youngstown,  Pur. 
Agt.     Noted  Nov.  11. 

Texas — Contract  for  terminals  at  San  Antonio  for  Missouri, 
Kansas  &  Texas  Rv.  awarded  to  THOMAS  &  .lONES.  St  Louis. 
Mo.  Estimated  cost,  $1;000,000.  L.  F.  Lonnbladh,  Dallas,  Ch. 
Engr. 

Ontario — Contract  for  extending  tracks  of  Ottawa  Electric 
Railway  Co.  on  Rideau  St.,  Ottawa,  awarded  to  UNITED 
STVTES  STEEL  PRODUCTS  CO..  Bank  of  Ottawa  Bldg.,  Mon- 
treal, Que.     W.  H.  Baldwin,  Middle  St.,  Ottawa,  Ch.  Engr. 

LIGHT,  HEAT  AND  POWER 
Proposed  Work 

Conn.,  Bridgeport — Bridgeport  Brass  Co.  plans  to  construct 
an  addition  to  its  power  house  on  Housatonic  Ave.  Esti- 
mated   cost.    $10,000. 

Conn.,  Thompsonville — Plans  being  prepared  for  addition 
to  power  station  of  Northern  Connecticut  Light  and  Power  co. 
H.  H.  Smith.  Asst.  Supt. 

X.  Y.,  BulValo — Niagara.  Lockport  &  Ontario  Power  Co., 
Buffalo  applied  to  Public  Service  Commission  for  franchise  to 
construct  transmission  line  from  Buffalo  to  Skaneateles.  L. 
C.   Nicholson.   Buffalo,   Ch.   Engr. 

N.  Y.,  Franklin — Plans  being  considered  by  Franklin  & 
Otsego  Light  and  Power  Co.  for  transmission  line  to  Sidney 
Center,   4   mi.     C.  L.   Webster,   Engr. 

N  Y.,  Ripley — Alfred  Huntington  applied  to  Public  Service 
Commission  foV  permission  to  install  and  operate  electric- 
light  plant  in  Ripley. 

X.  Y.,  Sanborn — Sanborn-Pekin  Power  Co.,  Sanborn,  con- 
templates  transmission   line   from   Sanborn   to   Pekin. 

N.  J.,  Trenton — Trenton  Water  Power  Co.  is  having  plans 
prepared   for  hydro-electric  powder  plant  on  Assunpink   Creek. 

N.  J.,  Trenton — Plans  being  considered  by  Public  Service 
Electric  Co  for  new  transmission  line  to  Hightstown  to  fur- 
nish power  to  Electric  Light  and  Power  Co.  at  Hightstown. 

Penn.,  Millersbure— Farley  Gannett.  Telegraph  Bldg.,  Har- 
risburg.  acquired  plant  of  Jlillersburg  Electric  Light,  Heat 
and  Power   Co.   and   will   improve   and   enlarge   same. 

Mil.,  Baltimore — (Official) — Plans  being  prepared  by  Har- 
bor Board  of  Baltimore  for  installing  4  marine  boilers  in 
Steamboat   "Annapolis."     H.  K.  McCay.  Harbor  Engr. 

i>I<l.,  Bel  Air — Press  reports  state  Bel  Air  Electric  Co. 
plans  to  construct  11  mi.  of  3-phase  transmission  line.  H.  S. 
O'Neill.   Supt. 

Va.,  Mineral — See   item   under   "Water-Works." 

N.  C,  Chapel  Hill — (Official) — Bids  will  be  received  in  June 
bv  J.  B.  McCrarv  Co..  Engr.,  Atlanta.  Ga.,  for  lighting  and 
heating  plant  for  University  of  North  Carolina.  Estimated 
cost,    $50,000.      Noted    Apr.    6. 

S.  C,  Summerton — City  plans  to  rebuild  electric-light  plant 
recently  destroyed  by  fire. 

Ala.,  Birmingham — Election  will  be  held  June  5  to  vote  on 
$500,000  bonds  for  electric-light  plant.  J.  Kendrick,  City 
Engr.      Noted    Apr.    13. 


AIn.,   l''nlrho|ie — .See  Item  under  "Water- WorkH." 

'IVnn.,    CovlnKton-   Ulebard    H.    Green,    Covington,    planH    to 

orKHMi/.i-  c  oinpany   to   Install  and  opurutu  hydro-electric  power 

plant   In   CovlnKlon. 

'IViuim  Motn  -NIota  Water  (?o.  contemplatcH  oIoctrlc-llKht 
plant   In  NIota. 

K)-.,  Cyiitlilnnn — PlanH  being  conaldercd  for  InMtallinK  mu- 
nicipal  <'leetrie-llKht    plant. 

Kj-.,  ilncnril  lilriM  will  bo  received  by  Kentucky  Power 
Co.  about  .Vl;iy  1  for  power  jilant  In  Hazard.  H.  W.  HaundcrH, 
Welch.   W.    Va.,  Ch.   lOngr. 

liy.,  I.iiKrnnKr '  AduniH  &  Co.,  Sulphur  Springs,  purchuHcd 
elect! ic-llnht   franchise  and   will   Improve   local   plant. 

Ohio.  Canton  -Central  lOleclric  Co.,  C:inton.  contempIateH 
expemlllure  of  $2.0(111.(100  for  constructing  high-tension  trans- 
nilsslon    line    to    I''ostorla.   Tillln,   Newark   and   other  cIticM. 

Ohio,  DcMhler — Plans  being  considered  by  City  Council  for 
elecliic-li^lit    pl.iiil    and    water   Hystem    In    lieshler. 

MIeh.,  (.rrciivllli' — City  contemplates  expenditure  of  $5,000 
for   lighting   system. 

.^Ileh..  Monroe — Citizens  recently  voted  $!I0.000  bonds  for 
riiunlcli).il  electrlc-llght  plant.  F.  M.  KresHboch,  City  Clk. 
Note<l    Feb.    :!. 

III.,  shiibboiia — Plans  being:  considered  for  electric-lighting 

system   In   .Shabonna. 

■\VIm.,  Mllivniikpe — Citizens  voted  $7.'>0,000  bonds  for  Im- 
proving lighting  system. 

lotva,  .\rion — ^City  contemplates  installation  of  electrlc- 
llght   plant. 


lona,    .xrniNtronK — Plans    being    considered    by    , 
Cement   Works,    owners   of   electric-light   plant,   for   extending 


iNtronK — Plans    belnp    considered    by    Armstrong 

(s,    owners   of   elecf 
transmission  lines  to   Ringstad. 

Iowa,  <;rlnneli — Plans  being  prepared  for  power  plant  for 
Iowa    Light.    Heat   and    Power   Co.,    Cedar   Rapids.      Estimated 

cost,    $100.0(10. 

Kau.,  DiKhtou — See  item  under  "Water-Works." 

Kan.,  Kiiilora — Clt.v  plans  to  construct  distribution  system 
and  secure  current  from  plant  at  Bonner  .Springs. 

Kan.,  Inman — Franchise  granted  to  United  Water,  Gas  and 
Electric  Co.,  Hutchinson,  for  transmission  line  and  to  furnish 
current  for  light  and  power. 

Kan.,  Palco — City  plans  to  install  electric-light  and  power 
plant. 

Neb.,  Minatare — City  granted  Inter-Mountain  Railway, 
Light  and  Power  Co.  permission  to  construct  transmission 
line. 

Neb.,  Palmyra — Election  will  soon  be  held  to  vote  on  prop- 
osition to  install  electric-light  system  in  Palmyra.  Noted 
Apr.   13. 

S.  D.,  Reilfirld — City  plans  an  expenditure  of  $75,000  for 
municipal   light,   heat   and   power   plant. 

Mont.,  Frolrt — Sidney  J.  Dorothy  and  M.  J.  Kochendorfer 
will  install  electric-light  system  at  Froid. 

Mont.,  Red  Lodee — Citizens  voted  against  granting  fran- 
chise to  local  company  for  installation  of  municipal  heating 
plant. 

Mo.,  Kmnia — Charles  Dierking  and  associates  interested  in 
construction  of  transmission  line  from  Sweet  Springs.  Mo., 
electric-light   plant   to   furnish   light  and   power   to   Emma. 

Mo.,  Hurley — J.  H.  Whinnery  and  D.  C.  Likins  interested  in 
installation   of   electric-light   plant   in   Hurley. 

Mo.,  Roekville — City  contemplates  electric-light  plant. 

Tex.,  Dallas — Citizens  recently  defeated  $500,000  bonds  for 
electric-light  plant  in  Dallas.     Noted  Mar.  9. 

Okla.,  Altus — City  Light  Department.  113  East  Broadway, 
will  rebuild  distributing  system  and  extend  plant.  J.  S. 
Harner,  Engr. 

Okla.,  Moorland — Election  will  soon  be  held  to  vote  on 
$10,000  bonds  for  light  and  power  plant. 

Okla.,  New  Wilson — City  will  issue  $25,000  bonds,  part  of 
proceeds  will  be  used  for  electric-light  plant.  C.  W.  Henson, 
City  Clk. 

Okla.,  Paden — Paden  Light  and  Power  Co.  contemplates 
expenditure   of   $10,000   for   electric-light   plant   in   Paden. 

Colo.,  Denver — Denver  Gas  and  Electric  Co.  plans  expendi- 
ture of  $138,000  for  improving  and  extending  system.  H.  V. 
Wallaz,    Boulder,    Gen.    Mgr. 

Colo.,  Denver — Intermountain  Railway,  Light  and  Power 
Co.  contemplates  expenditure  of  $100,000  for  improving  plants. 
T.   W.   Corson,   Lamar,    Supt. 

Utah,  Provo — Utah  Power  and  Light  Co.,  Provo,  granted 
permission  by  Public  Utilities  Commission  to  extend  its 
transmission    lines   to    Roberts,    Idaho. 

Ariz.,  Shumway — R.  C.  Smith  contemplates  electric-light 
plant  in  Shumway  to  supply  electricity  to  towns  of  Taylor  and 

Snowflake. 

AVash.,  Spokane — Press  reports  state  Constitution  Mining 
and  Milling  Co.  plans  to  construct  electric-light  plant  in 
Spokane.     Estimated   cost,    $425,000. 

Ore.,  Waldport — L.  H.  Evans  plans  electric-light  and  power 
plant. 

Calif.,  Norwalk — Bids  will  be  received  until  noon.  May  1. 
by  W.  F.  McClure.  State  Engr.,  Forum  Bldg.,  Sacramento,  for 
power  house  at  Norwalk   State  Hospital. 

Calif.,  Novoto — Bids  will  soon  be  received  by  city  for  In- 
stalling lighting  system. 

Bids  I  n  and  Contracts  Awarded 

Fla.,  Lakeland— SOUTHERN  CONSTRUCTION  CO.,  Jack- 
sonville, at  $25,340.  awarded  contract  for  power  house,  reser- 
voir and  equipment  for  electric-light  plant  and  water  system 
in   Lakeland. 
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Fin.,  Ocala — (Offlcial) — Contract  for  electric-liprht  and 
powor  plant  and  wattr-works  system  awarded  to  BENJAMIN 
THOMl'SON,  Tampa,  at  $97,254;  water  tank  to  U.  I).  C()1>K 
&  CO.,  Newman,  Oa.,  at  $9,748.  Twombly  &  Hfnney,  55  Lib- 
erty  St.,   New    York,    N.    Y.,    Engr.      Noted    Mar.    16. 

Knn.,  Ciroleville — Contract  for  electric-liKht  plant  for  olty 
awarded  to  CONNoU  CONSTRUCTION  CO..  Kansas  City,  Mo., 
at    $8,615.      Noted    Dec.    30. 

titali.  Salt  I,nke  City — Contract  for  installing-  lighting 
system  in  state  capitol  grounds  awarded  to  EAUDLEY  BROS., 
at  $9,500. 

BRIDGES 
Proposed  Work 

Maine,  AuguNta — See  item  under  "Streets  and  Roads." 

Conn.,  Ilanliiiry — City  will  construct  16-ft.  span  concrete 
bridge   on   Norfolk-Danbury   Rd. 

Conn.,  SoutliinKton — City  will  construct  30-ft.  span  "T" 
beam   bridge   on   Queen   St. 

N.  Y.,  Croton  FnllN — (Offlcial) — Bids  will  be  received  by 
Harvey  B.  Green.  Clk.  of  Bd.  of  Supervisois,  Court  House, 
White  Plains,  until  11  a.m..  May  1.  fur  Fulton  Ave  Hr'dge  over 
west  branch  of  Croton  River  at  Croton  Falls.  (See  adv.  Apr. 
13   issue). 

N.  J.,  Camden — Board  of  Chosen  Freeholders  of  Camden 
County  win  have  plans  prepared  for  bridge  across  Newton 
Lake. 

N.  J.,  Pertli  Amitoy — Common  Council  negotiating  with 
Pennsylvania  R.R.  for  overhead  bridge  for  railroad  tracks 
over    the    hole-in-the-wall    on    main    road    through    city. 

IV.  J.,  Trenton — Board  of  Chosen  Freeholders  will  have 
plans   prepared   for   new    bridge  across  Lafayette   St. 

Penn.,  Con.sliohoolien  —  County  Commissioners  will  con- 
struct bridge  over  _ScliuylkiIl  River.     Estimated  cost,   $250,000. 

Penn.,  Monaea — Cit.v  plans  to  construct  bridge  across  Ohio 
River  between  Baden  and  Aliquippa. 

Penn.,  Phiiadelpliia — D.  E.  Albright,  City  Engr.,  pre- 
pared plans  for  bridge  across  Schuylkill  River.  Estimated 
cost,   $325,000. 

Penn.,  Reading — Pennsylvania  R.R.  contemplates  bridge 
at   Bingaman    St.      A.   C.    Shand,    Philadelphia,    Ch.    Engr. 

Penn.,  Soranton — Petition  presented  to  County  Commission- 
ers for  bridge  across  Lackawanna  River  at  Mayfleld.  Esti- 
mated  cost,    $9,000. 

Md.,  Cumlierland — (Official)^ — Bids  will  be  receiv^>d  by 
Mayor  and  City  Council  until  June  5  for  2  reinforced-concrete 
bridges  over  Wills  Creek  to  be  known  as  Baltimore  St.  Bridge 
and  Vallev  St.  or  Cement  Mill  Bridge.  Citizens  recently 
voted  $60,000  bonds  for  this  work.  B.  H.  Davis,  17  Battery 
PI.,  New  York,  N.  Y.,  Consult.  Engr.     Noted  Mar.  2  and  Apr.  6. 

Md.,  Easton — Commissioners  of  Talbot  County  contemplate 
bond   issue   for   bridge   work. 

Va.,  Charlotte  C.  H. —  (Official) — Bids  will  be  received  by 
Clerk  of  Charlotte  County  until  noon,  Apr.  25,  for  bridge 
across  Horsepen  Creek.  G.  P.  Coleman,  Richmond,  State 
Highway   Comr. 

Va.,  Rocky  Mount — (Offlcial) — Bids  will  be  received  by  Clerk 
of  Franklin  County  until  noon,  Apr.  24,  for  bridge  across 
Blackwater  River.  G.  P.  Coleman,  Richmond,  State  Highway 
Comr. 

Fla.,  BassenK-er — Plans  being  considered  for  draw  bridge 
across  Kissimmee  River  at  Bassenger. 

Tenn..  Boyce — Cincinnati,  New  Orleans  &  Texas  Pacific 
Rv.  plans  to  construct  bridge  across  Tennessee  River.  Esti- 
mated cost,  $1,000,000.  W.  S.  Andrews,  Cincinnati,  Ohio,  Supt. 
Constr. 

Ky.,  Campbelisville — Fiscal  Court  of  Taylor  County  ordered 
construction  of  2  bridges,  1  over  Pitman  Creek,  other  over 
Robinson  Creek. 

Ky.,  LiOuisville — Bids  will  soon  be  received  for  40-ft.  span 
reinforced-concrete  bridge  in  Cherokee  Park.  Stonestreet  & 
Ford,    414    Louisville    Trust    Bldg.,    Louisville,    Engr. 

Ky.,  Paducali — Bids  will  be  received  by  G.  G.  Singleton, 
County  Clk.,  until  May  2  for  bridges  on  Clark  Line  and  Hinkle- 
ville   Rd. 

Ohio,  Akron — Bids  will  be  received  by  Board  of  Commis- 
sioners until  May  1  for  Bank  St.  Bridge  over  Little  Cuya- 
hoga River. 

Ohio,  Cayuga — Chicago  &  Alton  R.R.  will  construct  steel 
bridge  across  Wabash  River  at  Cayuga.  Estimated  co3t, 
$100,000.     H.  T.  Douglas,  Jr.,  Chicago,  111.,  Ch.  Engr. 

Ohio,  Chillicothe — Plans  approved  by  County  Commission- 
ers for  AValnut  Creek  Bridge.  Estimated  cost,  $7,520.  Glen 
L.    Pi'rry,    County    Engr. 

Ohio,  Cincinnati — Plans  being  prepared  for  viaduct  on  Mc- 
Millan St.  and  Reading  Rd.  Estimated  cost,  $240,000.  F.  S. 
Krug,    City    Engr. 

Ohio,  Delaware — (Official) — Bids  will  be  received  about 
Mav  15  bv  Cleveland,  Cincinnati,  Chicago  &  St.  Louis  Ry.  for 
200"-ft.  extension  to  bridge  across  Olentangy  River  at  Dela- 
ware. Estimated  cost,  $40,000.  C.  A.  Paquette,  Cincinnati,  Ch. 
Engr.      Noted    Apr.    6. 

Ohio,  Gallon — Surveys  being  made  for  100-ft.  span  bridge. 
H.  A.  Keller,  Engr.  H.  A.  Biebighauser,  Audr.  Crawford 
County. 

Ohio,  Grand  RapldM — Chicago  &  Alton  R.R.  will  construct 
steel  bridge  acro.'ss  Maumee  River  at  Grand  Rapids.  Esti- 
mated cost,  $120,000.  H.  T.  Douglas,  Jr.,  Chicago,  111.,  Ch. 
Engr. 

Ohio,  Lima — Report  submitted  by  County  Engineer  estimat- 
ing cost  of  repairing  bridges  and  culverts  during  year  at 
$43,000. 


Ohio,  I>omeroy — Bids  will  soon  be  received  for  bridges  in 
Dexter  and   Salem  Townships.     A.   R.  Gardner,   Rutland,    Engr. 

Ohio,  'i'oledo — Bids  will  be  received  by  Gabe  Cooper,  Audr., 
Toledo  County,  until  11  a.m.,  Apr.  28,  for  8  culverts  in  various 
townships. 

Ind.,  IndianapoliN — Plans  of  Pennsylvania  Lines  West  of 
Pittsburgh  for  viaduct  at  Arlington  Ave.  approved  by  Marion 
County    Cotnmissioners. 

Ind.,  LoKannport — Bids  will  be  received  about  May  1  for 
14-ft.     reinforced-concrete     bridge     over    Umbenbonn     ditch. 

Ind.,  Terre  Haute — Plans  prepared  for  Frank  HutchlnHon 
Bridge  over  Bruillet's  Creek  at  Clinton  Rd.  Estimated  cost, 
$20,500. 

Mich.,  Alpena — City  estimates  cost  of  new  bridge,  to  re- 
place one  at  9th  St.  washed  out   by  high   water,  at   $15,000. 

Mich.,  .\nn  Arlior — City  contemplates  building  bridge.  Es- 
timated  cost,    $25,000. 

Mich.,  Hay  City — City  contemplates  expenditure  of  $50,000 
for  repairing  Cass  Ave.  Bridge  over  Saginaw  River  or  con- 
structing  a    new    bridge. 

Mich.,  Deaverton — City  contemplates  building  2  bridges 
over  Tobacco  River. 

IHich.,  Kalamazoo- — (Official) — We  have  been  informed  that 
city  will  not  hold  election  until  fall  to  construct  bridge  acro.ss 
Kalamazoo  River  at  East  Ave.  Andrew  Lenderink,  City  En,?r. 
Noted   Apr.    6. 

Mich.,  MarHlinll — City  will  build  new  bridge  in  South 
Marshall    Ave. 

Mich.,  Sagina»' — Petition  presented  to  City  Council  for 
new  bridge  at  Court  St.     H.  H.  Eymer,  City  Engr. 

Mich.,  South  Lyon — City  will  build  new  bridge  between 
Callen  and   Congdon   farms,   to   replace  one   washed   out. 

III.,  Aurora — Plans  being  prepared  for  2  bridges  on  Ben- 
ton St.  and  1  on  West  Main  St.  Myron  J.  Tarble,  City  Hall, 
Engr.     Noted   Feb.   24. 

III.,  GaicNbur*; — Plans  being  considered  by  County  Super- 
visors for  bridge  across  French  Creek  on  Peoria  County  line. 

III.,  Ottawa — Bids  will  be  received  at  Court  House,  until 
noon,  Apr.  27,  for  steel  superstructure  on  reinforced-con- 
crete abutments  and  one  plain  concrete  pier  of  Slough  Bridge. 
Estimated  cost,  $29,580.  George  L.  Farnsworth,  County  Supt. 
of   Highways. 

III.,  Peoria — County  Supervisors  petitioned  to  construct  2 
bridges  in  Cincinnati  Township.     Estimated  cost,  $12,000  each. 

III.,  Peoria — Plans  being  prepared  for  viaduct  at  South 
Adams    St.    for    city.      Estimated    cost,    $100,000. 

Wis.,  Chippewa  Falls  —  City  contemplates  bridge  over 
East  Spring  St.  Estimated  cost,  $10,000.  A.  T.  Thompson, 
City  Engr. 

Wis.,  Superior — Press  reports  state  Minnesota  and  Wis- 
consin Congressmen  recommended  public  bridge  across  St. 
Louis  River  between  Superior  and  Duluth,  Minn. 

Iowa,  Des  Moines — Plans  prepared  for  viaduct  over  Court 
Ave.   between  East  10th  and  11th   St.     Noted  Apr.   13. 

Iowa,  Des  Moines — Bids  will  soon  be  received  for  bridge 
across  Des  Moines  River  at  North  St.  Estimated  cost,  $228,- 
000.      F.   N.   Carr,   City   Engr.      Noted   Nov.   18   and   Jan.   27. 

Iowa,  Ft.  DodKe — Press  reports  state  city  contemplates 
construction  of  viaduct  at  North  3rd  St.  C.  H.  Reynolds,  City 
Engr. 

Minn.,  Dassel — Bids  ■will  soon  be  received  for  2  bridges  in 
Section  12.     A.  O.  Palmquist,  County  Audr. 

Minn.,  Duluth — Bids  will  soon  be  received  by  Commission- 
ers of  St.  Louis  County  for  2  bridges,  1  across  West  Two 
Rivers  and  1  on  Tower-Itasca  and  Tower-honsdale  Rd. 

Minn.,  Mankato — City  contemplates  $40,000  bond  issue  for 
bridge   across   Minnesota   River.      H.   F.   Blomquist,   City   Engr. 

Kan.,    Atchison — Atchison     County     plans    25    bridges     this 

year. 

Kan.,  Eureka — Bids  will  be  received  by  Ira  Whipple.  Clk.. 
until  May  1,  for  concrete  bridge  across  east  branch  of  Fall 
River. 

Kan.,  Jamestown — County  Commissioners  plan  bridge  over 
Buffalo    Creek.      Estimated    cost,    $4,000. 

Kan.,  Paola — Miami  County  contemplates  bridge  across 
Bull  Creek  near  pumping  station.  Estimated  cost,  $6,500.  C. 
H.    Helman,    County   Clk. 

Neb..  Kearney — (Official) — Bids  will  be  received  by  Countv 
Clerk,  until  May  23  for  bridge  across  Platte  River  between 
Kearney  and  Buffalo  Counties.  Estimated  cost,  $50,000.  Noted 
Feb.   17. 

Mont.,  Great  Falls — Great  Northern  Ry.  will  rebuild  Sun 
River    Bridge    recently    destroyed    by    fire. 

Mont.,  Hardin — See  item  under  "Streets  and  Roads." 

Mont.,  Whitfish — City  will  build  steel  bridge  on  Fernie 
line  of  Great  Northern  Ry. 

Ark.,  Ft.  Smith — Bids  will  soon  be  received  by  County 
Commissioners  for  bridge  icross  Lees  Creek.  C.  A.  Starbird, 
Van  Buren,  County  Judge.     Noted  Apr.  6. 

Tex.,  Austin — City  contemplates  expenditure  of  $60,000  for 
bridge  and  sew-er  work.      M.   C.  Welborn,  City   Engr. 

Tcxm  Marble  Falls — Citizens  of  Burnet  County  voted  $10,- 
000  l)onds  for  bridge  across  Colorado  River  at  I?urnet-Llano 
Countv  Line.  Llano  County  also  voted  similar  amount.  Noted 
Feb.    17. 

Okla.,  Chickasha — Commissioners  of  Grady  County  plan  to 
construct   bridge   across   Line   Creek.      Estimated   cost,    $5,000. 
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«>klii.,  Mnrli-ttn  -IIIiIh  will  bo  recolvfd  l>v  County  CU-ik 
iiiilil   Muv    I    fur   IiiIiIk«  iiitoiim  I'lirMli-y   Hoiim   I'ni'lt. 

Oklii..    Okniiilurr    ClUzciiH    VOti-d    $!10,()0II    Ixiil.Ih    lor   hliilKCH. 

oklii.,  stilltvtitfr-  IIIiIh  will  lio  ruocivi-il  li.N  ('oiiMly  Clerk 
until    May     1     I'or    '.>    brldKt'H. 

4tklii..  Wrioh — County  CiiinnilMBloniM'H  peUtloiii'd  to  roii- 
Mlruil    liililKc   iirroHH   (iooHU   Creok.      IOhIIiiiiiIchI    <'i>Mt,    $15,001). 

Cwlo..  liolilrn — UIiIh  will  l>(>  rocolvoil  until  2  p.ni.,  Apr.  29, 
1>\   I'oninilHxIoiH-rH  of  Joft'erHon  County,   for  rulnforcoil-foniTOtf 

hil.lK.'H. 

!V.  M.,  I.im  «"ru«'fi« — -County  ConimlHHloncrH  will  noon  hold 
election    to   vote   on    bond    Ihhuo    for   fi   county   brl<lK''H. 

\.  ■>!..  Morn  Illds  will  Hoon  bi'  received  for  Htocl  biid^c 
Hcro.s.s    MoiM    Klvci-. 

Cnlir.,  I.oM  AiiKt'U'M — UIdH  will  be  received  until  2  |).in..  May 
1,  by  Hoard  of  Supervisor.^  of  I.,os  AnKelew  Count  y.  I'oi-  brIdKe 
ovei"  Htillonti  Creek  at  Me.sa  Drive  KxtonHlon.  II  .(.  Ijcliinde. 
Clk. 

fiillf..  Sun  lailM  OhlH|H> — Hids  will  be  re<'elved  by  F.  J.  Hod- 
rinue.s.  County  Clk..  until  May  1  for  I'l-ntt  rlveted-truss  wletl 
bildno  with  reinl'orc<-(I-concrete  llooi'.  A.  V.  I'arHons,  County 
Surv. 

IV.  S.,  AnnniioIlM-  -Plans  boluK  prepared  for  relnforced- 
concrete  bridn<'  between  .Vnnapoli.-f  and  (Jranville.  lOHtiinatcd 
coat.    J.sO.OOd.      W.    (1.    Yor.slon.    Halifa.\,    Engr. 

<)n<.,  txtnwn — Plana  l)elnMr  prepared  by  Department  of 
Public  Works  for  bridge  over  the  Ottawa  River  below 
Chaiuliere    Falls. 

(tnt.t  St.  Mnrytt — I'reas  reporta  state  foot  bridKC  will  be 
constructed  on  east  side  of  London  Ijine  bridge  of  (Iraiid 
Trunk    Pacific   Ky.     Thomas   M.   Clark,    Town   Clk. 

II.  v.,  Victoria — City  contemplates  expenditure  of  about 
$9,000  for  repairing  Rock   Ray  bridge.     C.  H.  Rust,  City  Kngn 

Bids  III  and  Contracts  Awarded 

MnsM..  ItOMton — T.  Hluart  iVL-  .Son.  Newton,  at  $.")1, !.■)!.  sub- 
mitted lowest  bid  for  2  new  bridges  across  Charles  River; 
Weston  Bridge  replacing  old  stone  structure  near  Norumbega 
on  main  road  from  Boston  to  Worcester  and  North  Beacon 
St.  bridge  replacing  ancient  structure  near  Watertown  Ar- 
senal, .lohn  R.  Rablin,  Metrojiolitan  Park  Comn.,  ir>  Beacon 
St.,    Boston.    Ch.    Kngr.      Noted   Feb.    17. 

IV.  Y.,  Bnttenvllle — (Official) — Contract  for  bridge  across 
Battenkill  awarded  to  UNITED  CONSTRUCTION  CO.,  Albanv, 
X.   Y..   at  $.">.. ■)9!l.     R.  1...  Skinner,   Town   Supt.     Noted  Apr.   6. 

N.  J.,  Atlnntlo  City — Contract  for  10  county  bridges  award- 
ed   to   HILT.,   DREDCING   CO..    Atlantic   City,    N.   J.,   at    $300,000. 

\.  J.  Freehold — Contract  for  bridge  at  Bergen  Mills,  Free- 
hold-Hightstown  Rd.,  awarded  to  MONMOUTH  CONTRACT- 
ING  CO.,    Red    Bank,   at    $.'').4S0. 

X.  J.,  Sen  Girt — (Official) — Contract  for  reinforced-oon- 
crete  bridge  over  W^reck  Pond,  Ocean  Blvd.,  between  Spring 
Lake  and  Sea  Girt,  awarded  to  OWEN  J.  MELEE,  Long 
Branch,   at   $22,900.     Noted   Mar.   16. 

IV.  J.,  Trenton — Contract  for  concrete  culvert  on  Glen 
Moore-Woodsville  Rd.  awarded  to  BROWN  &  MACKENTHUM. 

Penn.,  Coatesville — Contract  for  100-ft.  rein  forced-concrete 
bridge  for  Reading  Terminal  awarded  to  P.  McMANUS,  INC.. 
Commercial   Trust   Bldg.,   Philadelphia. 

Penn.,  Philadelphia — Philadelphia  Electric  Co.,  10th  and 
Chestnut  St..  awarded  contract  for  steel  bridge  at  Christian 
St  and  Schuvlkill  Ave.  to  H.  N.  BOUREAU  &  CO.,  3302  Lud- 
low St.     Estimated  cost,   $5,000. 

Penn.,  Pliiladelphia — Contract  for  bridge  over  Brandy  wine 
River  for  Philadelphia  &  Reading  Ry.  awarded  to  E.  Mc- 
MANASINE.     S.  T.  Wagner,  Philadelphia,   Ch.   Engr. 

Penn.,  Readini; — Philadelphia  &  Reading  Ry.  awarded  con- 
tract for  steel  superstructure  for  bridge  across  Schuylkill 
River  south  of  Reading  to  PENNSYLVANIA  STEEL  CO., 
Steelton. 

Penn..  West  Chester — County  awarded  contracts  for  4 
bridges  to  CORCOR.\N  CONSTRUCTION  CO..  West  Chester, 
DUNLEAVY  BROS.,  Coatesville,  and  P.  J.  REILLY,  West  Ches- 
ter.     Estimated   cost,    $15,000.      Noted   Mar.    23. 

W.  Va..  Charleston — All  bids  received  Feb.  19  for  oteel 
bridge  over  Elk  River  between  Kanawha  and  Clay  Counties 
rejected.     Noted  Mar.   2. 

Fia.,  Miami — (Official) — Contract  for  substructure  of 
bridges  across  Miami  River,  1  at  12th  St.  and  1  at  Ave.  D 
awarded  to  M.  F.  COMER,  Toledo,  Ohio,  at  $55,191  and  $4S,- 
075,  respectively.  W.  J.  Krackley,  Superv.  Engr.  Noted 
Mar.   2  and   16. 

Ky.,  Springfield — Commissioners  of  Washington  and  Nelson 
Counties  awarded  contract  for  bridge  at  Sappington  Ford 
over  Chaplin  River  to  EAST  ST.  LOUIS  BRIDGE  CO.,  at 
$6,390.     Noted  Mar.   2. 

Tenn.,  Kingston^Contract  for  bridge  across  Emory  River 
awarded  to  LUTEN  BRIDGE  CO..  Knoxville,  at  $55,400,  by 
Commissioners  of  Roane  County. 

Ohio,  Wausau — Contract  for  repairing  bridges  awarded  to 
Commissioners  of  Coshocton  County  to  COSHOCTON  CON- 
STRUCTION   CO.,    Coshocton. 

Ind.,  Acton — (Official) — Cleveland,  Cincinnati,  Chicago  & 
St.  Louis  Ry.  awarded  contract  for  159-ft.  deck  girder  bridge 
across  Buck  Creek,  at  Acton,  to  A.  J.  YAWGN  CO.,  Indiana- 
polis. Estimated  cost.  $34,000.  C.  A.  Paquette,  Cincinnati, 
Ohio,   Ch.  Engr.     Noted  Apr.   6  under  Acton.   Ohio. 

Ind.,  Hloonitield — County  awarded  contract  for  5  bridges 
to  VINCENNES  BRIDGE   CO.,  Vincennes,   at   $7,794. 


lud,.  IndlanniioIlN  -Cont  ract  for  sli-el  bridge  over  Llcic 
Creek  near  Kridgeport  uwiinled  by  CotnuilxHlonerH  of  Marlon 
County    to   CENTRAL   HTATK.S    IIIIIDGK   CO..    Indianapolis,   Hi 

$r>,!l99. 

Ind.,  London — (Olllclal) — Cleveland.  Cincinnati,  Chicago  & 
St.  NouIh  Ity.  awarded  contract  for  bridge  acroHH  lllg  Sugar 
Creek  at  London  to  A.  .1.  YAWGN  CO.,  Indianapolis,  at  $27,')(iO. 
C.  A,  Paiiuelte.  Cincinnati.  Ohio,  Cli.  lOngr.  Not<Ml  Apr.  6 
uniler   Lomlon,   Ohio. 

Ind.,  I'lyiHoulh-  CouMty  aw.irded  contract  for  HUbHtructures 
of    .1    lindKcH    to    WAGNIOK    Ai    lOLLIS.    Bremen,    :it    $S,;i70. 

Ind.,  ScoltMliiirK  County  avvardeil  conlriict  for  14  concrete 
<ulv.rlH  and  I  (III  to  FRANK  CLARK,  at  $4,500;  4  Hteel  bridges 
to   VINCENNES   URIDGIO  CO.,   Vincennes,   at   $7,264. 

Mich.,  IN'orth  ilrnnch — Contract  for  IS  brldgCH  awarded  to 
IIOADLEY  STEWART,  Saginaw,  ROCHE.STER  HRIIXiE  CO., 
Koehestei-,  Ind,.  and  JENKH  &  NORTON,  I'ort  Huron,  Mich.,  at 
|47,'.M>3. 

III.,  Atn-ntor — Contract  for  concrete  bridge  between  Shaw 
Point  Township  and  Macoupin  County  awarded  to  .SHORT  & 
FREY,    Fayette. 

ill.,  Lincoln — Contract  for  bridge  work  In  county  awarded 
to    DECATUR    BRIDGE    CO..    at    $14,195. 

III.,  Princeton — County  awarded  contract  for  16  relnforccd- 
concrt'te   bridges  to  McLIOAN  BROS.,   Moline,  at  $6,570. 

Ill,,  SitrlnKflcld  —  Contract  for  concrete  bridge  In  Ball 
Township  awarded  to  HUSBAND  &  MILLER,  Sprlngfleld,  at 
$5,393. 

WIn.,  Duck  Creek — Commission<!r8  of  Mrown  County  award- 
ed contrai-t  for  reinforced-concrete  bascule  bridge  to  WAU- 
SAU   IRON  W(JRKS,   Wausau,   at  $13,300. 

WIn.,  La  CroMM*- — Contra<ts  for  concrete  and  steel  bridges 
awarded  as  follows:  .MILWAl'KEE  .STRUCTURAL  STEEL 
CO.,  Milwaukee;  H.  McMAHAN,  Lancaster;  O.  OLSON,  Min- 
doro.     George  Braddish.   Citj-   Engr. 

lotva,  Cherokee — Contract  for  (rulverts  for  1916  awarded  by 
Commissioners  of  Cherokee  County  to  FT.  DODGE  CULVERT 
CO.,  Ft.  Dodge,  and  WHEELING  CORRUGATING  CO.,  Min- 
neapolis. 

Iowa,  Clinton — Contract  for  bridge  work  for  county 
awarded   to   .TOHN   R.    KANE,   Charlotte,   at   $20,900. 

lonn,  nakotah — All  bids  received  Apr.  5  for  completion  of 
bridge  in  Humboldt  County  rejected.  Work  will  be  re- 
advertised.     H.  N.  Legreid,  County  Engr.     Noted  Mar.  23. 

loiva,  I)iihu)|u<* — Board  of  County  Supervisors  awarded  con- 
tracts for  9  bridges  .uid  culveits  to  H.  .1.  FROCHLE.  PETER 
J.  HERKE.S,  .;.  J.  LEONARD,  CONLIN  fi  NACHTRIEB,  P.  A. 
BESLER  and  DUBUQi:E  BOAT  AND  BOILER  WORK.S.  Esti- 
mated  cost,    $56,000.      Noted    Mar.    30. 

Iowa,  Grundy  Center — County  awarded  contract  for  24  rein- 
forced-concrete  bridges  and  culverts  to  T.  PULLER,  Grundy 
Center,  at   $12,975. 

Iowa,  Marshalltowii — Contract  for  bridge  and  culvert  in 
Marshall  County  awarded  to  THOR  CONSTRUCTION  CO., 
Cedar    Falls,    at    $43,428. 

Iowa,  Orange  City- — Contracts  for  constructing  bridges 
awarded  to  DES  MOINES  BRIDGE  AND  IRON  CO.,  Des 
Moines.  WARD  &  WEIGHTON.  Sioux  Citv,  HARMELINK  & 
VAN  ZEE,  Rock  Valley,  and  CHARLES  DeGROOT  &  MAU- 
RICE.     Noted   Mar.    30. 

Iowa.  Tama — Contract  for  150-ft.  culvert  for  city  awarded 
to  JOSEPH  MIMRA,  Tama. 

Iowa,  Vinton — Contract  for  4  bridges  and  8  culverts  in 
Benton  County  awarded  to  KOSS  CONSTRUCTION  CO.,  Des 
Moines,  at  $10,096:  4  bridges  and  2  culverts  to  JAMES  PARK 
&  CO.,  at  $7,059;  3  steel  bridges  to  WATERLOO  CONSTRUC- 
TION  CO.,   Waterloo,    at    $12,601. 

Minn.,  Currie — Contract  for  culverts  and  cement  bridges 
on  state  roads  of  Miirray  County  awarded  to  WILLIAM 
PHALEN  &  SON,  at  $14,100. 

Minn.,  Hutchinson — Contract  for  repairing  and  rebuild- 
ing bridge  No.  1995.  Sections  34  and  35,  Winsted  Township 
awarded  to  M.  A.  ADAMS  &  CO. 

Minn.,  Milaca — Contract  for  3  concrete  culverts  on  State 
Road  No.  1  awarded  to  P.  PETERSON  &  CO.,  Little  Palls; 
all  bids  rejected  for  bridge  No.  1574. 

Minn.,  Moro — Contract  for  Bridtre  No.  1885  awarded  to  F. 
GUSTAFSON,  Braham,  at  $6,541.     Noted  Mar.  23. 

Minn.,  Redwood  Falls  —  Contract  for  bridges  on  state 
rural  highways  Nos.  50,  74  and  93  awarded  by  Commissioners 
of  Redwood  County  to  M.  A.  ADAMS  &  CO.,  Minneapolis,  Minn. 

Minn.,  St.  Paul- — ^(Official) — Omaha  Ry.  awarded  contract 
for  filling  trestle  approaches  to  Mississippi  River  Bridge  at 
St.  Paul  to  LA  CROSSE  DREDGING  CO.,  405  Plymouth  Bldg., 
Minneapolis.      Work    will    require    about   60,000   cu.yd. 

Kan.,  Atchison  —  County  awarded  contract  for  13  now 
bridges  to  LINCOLN  CONSTRUCTION  CO.,  Lincoln,  Neb.,  at 
$11,578.      Noted    Feb.    24. 

Kan.,  Concordia  —  Contract  for  12  reinforced-concrete 
bridges  awarded  to  WESTERN  BRIDGE  CO.,  Harrisonville, 
Mo.,   at   $19,468.     Noted   Feb.   10  and   Mar.   23. 

Kan.,  Lakin — County  awarded  contract  for  bridge  across 
Arkansas  River  to  ELKHORN  CONSTRUCTION  CO.,  Fremont, 
Neb.,  at  $24,900.     Charles  S.  Smith,  County  Clk.     Noted  Mar.  30. 

Kan.,  I.reavenworth — Contract  for  rebuilding  concrete 
bridge  across  Three  Mile  Creek  awaided  to  LEAVENWORTH 
BRIDGE  CO..  Leavenworth,  at  $12,750.  Harry  A.  Perkins,  City 
Engr.      Noted    Feb.    10. 

Kan.,  Scott  Citv — Scott  Countv  awarded  contract  for  bridge 
across  White  Woman  Creek  to  BERT  JACKSON. 

Kan.,  Syracuse — All  bids  received  Apr.  4  for  2  bridges  on 
Sand  Hill  Rd.   near  Kendall  rejected.     Noted  Mar.  16. 

Kan.,  Wallace — Commissioners  of  Wallace  County  rejected 
all  bids  for  bridge  over  Pond  creek. 

Kan.,  Washingrton — Contract  for  350-ft.  span  bridge  and 
one  100-ft.  span  bridge  awarded  to  TOPEKA  BRIDGE  CO., 
Topeka,   at  $22,278.     Noted  Jan.   6  and  Mar.   16. 
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Nel».,  KiiNhville — Contract  for  bridge  construction  for  lltlfi 
awartlert  to  CANTON  BRIDGE  CO.,  Canton,  oliio.  Noted 
Fel).   24. 

N.  D.,  IlillMlictrn — Commis.sioner.s  of  Trail  County  awarded 
contract  to  JAItniNE  &  ANDRR.SON.  Fargo,  for  steel,  con- 
crete and  wooden  bridges  for  year  1916. 

N.  D.,  lii.sltoii — Contract  for  -steel  bridge  across  Maple  River 
awarded  to  LaMOURE  CONSTHUCTION  CO.,  LaMoure.  Noted 
Mar.    30. 

IV.  D.,  Steele — Contract  for  culverts  foi-  countv  'Ivirint;  ,vear 
awarded  to  MTNNEAin)M.S  STEEI..  AND  MACHINERY  C</., 
29th  and  Minnehaha  St.,  Minneapolis,  Minn.     Noted  .Mar.   10. 

Mo.,  Valley  Park — Miller-Rorcheidin  Rridge  Building  Co., 
St.  I^ouis,  at  $4G,9nn.  submitted  lowest  bid  for  bridge  across 
Meramec    Rivei-    at    Valley    Park.      Noted    Mar.    9. 

Tex.,  (iaIveNton  —  (Official) — Low  bidder  for  bridge  over 
Galveston  Bay  was  William  Moore,  Te.xas  City,  at  $41,561. 
Noted   Mar.    30. 

Tex,,  ItlarNhall — (Official) — Contract  for  reinforced-concrete 
viaduct  over  tracks  of  Texas  &  Pacific  Rv.  awarded  to 
ADRIAN  W.  PRAZIER,  4384  Forest  Park  Blvd.,  St.  Louis, 
Mo.,   at   .$61,894.      T.    E.    Hilliard,    City    Engr.      Noted    Mar.    23. 

Colo.,  liittletoii  —  Contract  foi-  bridge  over  Sandv  Creek 
awarded   to   LEVY   CONSTRUCTION   CO.,    Denver,   at    $4,040. 

IV.  M„  Itosnell — (Official) — Contract  for  bridge  across 
Pecos  River  near  Acme  awarded  to  MIDLAND  BRIDG 10  CO.. 
at  $13.4.'')0.  J.  W.  Johnson.  Asst.  Engr.  Noted  Jan.  2  7  and 
Mar.    23. 

Ore.,  Salein — Lowest  bid  received  for  concrete  viaduct  in 
Yamhill  County  was  that  of  Stebinger  Bros.,  Portland,  at 
$12,753;  steel  bridge  in  same  countv,  Portland  Bridge  Co., 
Portland,  at   $11,300. 

Calif.,  Hanforfl — Contract  for  bridges  and  culverts  on 
Highway  No.  1.  Divisions  No.  3  and  8.  Section  1,  awarded  to 
H.    E.   WALKER,   at   $5,330. 

Calif.,  Santa  llarliara  —  Contract  for  reinforced-concrete 
girder  across  San  Antonio  Creek  awarded  to  A.  A.  PATTER- 
SON.  Santa   Maria,   at    $4,790.      Noted   Mar.   16. 

Calif.,  Ventura — Contract  for  Saticov  Bridge  across  Santa 
Clara  River  awaided  to  WIIyI>IAM  M.  LADBETTER,  1533  S. 
Western  Ave.,  IjOs  Angeles,  at  $23,110. 

Calif.,  Ventura — Low  bidder  for  La  Ciosse  Bridge  across 
San  Antonio  Creek  was  L.  A.  Garland,  at  $6,845.  J.  B.  Mc- 
Closky,  Clk.     Noted  Mar.  30. 

Calif.,  Ventura — Low  bidder  for  steel  bridge  over  .Sespe 
Creek  was  G.  E.  Preble,  Santa  Ana,  at  $10,046.  J.  B.  Mc- 
Closky.   Clk.      Noted   Mar.    30. 

Ont.,  Arthur  —  Contract  for  concrete  arch  truss  bridge 
awarded    to    J.    KILKER,    Harriston. 

Ont.,  Port  Hope — PETROLIA  BRIDGE  CO..  Petrolia. 
awarded  contract  for  steel  work  for  biidge  on  Peter  St.  and 
THOMAS  GARNETT  S;  SONS.   Port   Hope,   for  cement   work. 

WATER-WORKS 
Proposed  Work 

Maine,  Greenville — <ireenville  Water  Co.  plans  to  issue  $52.- 
500  capital  stock  to  purchase  .Shaw  Water  System  and  improve 
same. 

Conn.,  AVaterburj- — Bids  will  soon  be  received  for  addi- 
tional work  at  Wigwam  reservoir:  also  for  water-mains  in 
East  Aurora,  Cooke,  Burr,  Norton  St.  and  Thomaston,  and 
Hawthorne  Ave.  and  Geddes  Terrace.  R.  A.  Cairns,  City 
Engr. 

N.  Y..  Avon — Bonds  for  $5,000  voted  b.v  citizens  for  new 
reservoir.     Lewis  Tripp,  Water  Comr.     Noted  Mar.  9. 

N.  Y.,  PerrT — Plans  being  prepared  for  filtration  plant. 
Estimated    cost.    $30,000.      Noted    Mar.    30. 

N.  Y.,  PouR-hkeep-sie  —  Plans  being  prepaied  for  water 
mains.  Estimated  cost,  $240,000.  Elbert  W.  Sylvester,  City 
Engr. 

IV.  J.,  Belvidere — Buckhorn  Springs  Water  Co.  plans  to  in- 
stall  water   system   in   Delaware   Ave.   Section. 

N.  J..  Butlei — (Official) — Bids  will  be  received  by  A.  W. 
Cuddeback.  Engr..  Butler  Water  Co.,  158  Ellison  St.,  Paterson, 
until  Apr.  19  for  reinfoiced-concrete  arch  intake  dam  and 
laving  atiout  12.000-ft.  of  12-in.  c.-i.  pipe  about  3  mi.  north- 
west of  Butler  for  Butlei-  Water  Co.  Noted  Aug.  26  and  Dec. 
16.      (See  adv.   Apr.   13   issue). 

Penn.,  .lonestown — .State  Department  of  Health  approved 
plans  of  Lebanon  Valley  Consolidated  Water  Supply  Co.  for 
improving  filtration  plant  and  extending  distribution  system. 

Penn.,  Lebanon — (Official) — Bids  will  be  received  by  D.  M. 
Sharp,  Citv  Clk.,  City  Hall,  until  8  p.m.,  Apr.  26,  for  furnishing 
and  laving  approximately  5.000-ft.  of  12-in.  c.-i.  water  main 
and  5,600-ft.  of  6-in.  c.-i.  water  main,  together  with  valves 
and  specials.  Paul  A.  Volcker,  City  Engr.  Noted  Apr.  13. 
(See   adv.    Apr.    13    issue). 

Mil.,  llrunMwiek — Election  will  be  held  in  August  to  vote 
on   $75,000   bonds   for  water-works  system.      Noted   Feb.   10. 

Va.,  Mineral — Election  will  be  held  Apr.  29  to  vote  on  $10,- 
000  bonds  for  water-works  and  electric  light  plant.  Noted 
Oct.  7. 

>V.  Va.,  Madison — Bids  will  be  received  until  June  1  by 
H.   W.   B.    Mullins.   Mayor,    for   water   system.      Noted    Feb.    10. 

W.  Va..  Wheeling — Election  will  be  held  about  July  1  to 
vote  on  $300,000  bonds  for  installing  water-works  with  well 
system.     C.  B.  Cook,   City  Engr.     Noted   Feb.   24  and   Mar.   2. 

S.  C,  Bamlierg — Election  will  be  held  May  2  to  vote  on 
$10,000  bonds  for   water-works.     Noted   Nov.   25. 

S.  C,  Columbia — Bids  will  be  received  by  John  McNeal, 
City  Engr.,  until  May  2  for  high  velocity  rapid  sand  water 
filtration  plant,  with  building,  piping,  etc.  L.  A.  Griffith, 
Mayor. 


S.  C,  SpartanhuFK — City  plans  auxiliary  10-in.  water  main 
from  stan<li)ipe  to  West  Hampton  Ave.  Estimated  cost,  $15,- 
000. 

Ga.,  I.avonia — Election  will  soon  be  held  to  vote  on  bonds 
for    water-worits. 

Fla.,  Arcntlia — City  will  hold  election  to  vote  on  $100,000 
bonds    foi-    water-works. 

Fin.,   I,akelanil — .See  item   under   "Light,   Heat  and   Power." 

Fla.,   Oeala — See    item   under   "Light,    Heat  and   Power." 

Tenii.,  UyerNburi^ — City  plans  to  extend  water  system.  S. 
R.   Blakonian,   Supt. 

Tenn.,  Vorthport — J.  R.  Stokelv  and  associates  have  or- 
ganized Northport  Water  Works  Co.  and  will  install  water 
system    in    Northport.      Estimated    cost,    $10,000. 

Ky.,  JuekHon — Business  Men's  Club  interested  in  project  to 
install  water  system  in  Jackson.     W.  W.  I'eavyhouse.  Secy. 

Ohio,  Cleveland — Bids  will  be  received  by  Commissioners  of 
Purchases  and  Supplies  until  noon,  Apr.  25,  for  engine  and 
turbine  automatic  control  oiling  and  filler  systems  for  Divi- 
sion .\ve.  pumping  station.     Robert  Hoffman,  City  Engr. 

Ohio,    DeMhler — See    item    under    "Light,    Heat    and    Power." 

Olilo,  Dover — Plans  will  be  prepared  by  George  E.  Arnold, 
City  Engr.,  for  2,000.000-gal.  pump  and  1,500,000-gal.  stand- 
pipe  and  12-in.  supply  line.     Estimated  cost,  $75,000. 

Ohio,  Knvenna — Plans  will  be  prepared  by  R.  Winthrop 
Pratt,  lOngr.,  Hippodrome  BIdg.,  Cleveland,  for  water  svstem. 
W.    H.    Linton,    Dir.    Pub.    Ser.      Noted    Feb.    3. 

Ohio,  Warren — Plans  of  Trumbull  Pul)lic  .Service  Co.  for  ex- 
tending and  improving  pumping  .and  filtration  plans  approved 
by  City  Council.      Harry   S.  McKibben,   City   Engr. 

Ind.,  Muneie — Muncie  Water-Works  Co.  contemplates  ex- 
penditure of  $40,000  for  improving  its  plant  on  Burlington 
Pike. 

Mieh.,  Flint — Citizens  will  soon  vote  on  $200,000  bonds  for 
additional    water   mains. 

Mieh.,  Harbor  Ileaoh — Citizens  contemplate  extending  wa- 
ter-works   system.      Estimated    cost,    $13,000. 

Mieh.,  KnlamaKOO — City  will  install  water  mains  in  various 
streets.      .Andrew   Lenderlinl<.    City    Engl-. 

III.,  (ialeNburg — Atchison.  Topeka  &  Santa  Fe  Ry.  contem- 
plates expenditure  of  $11,000  for  enlarging  its  water  system 
at    Galesburg.      C.    W.    Felt.    Chicago.    Ch.    Engr. 

HI.,  Koek  Lsland — City  contemplates  10-in.  water  main  in 
12th    St.      W.    Treichler.    City    Engr. 

Wis.,   Racine — See    item   under   "Sewers." 

Iowa,  Goodell — Citizens  defeated  bond  issue  for  water  sys- 
tem. 

Iowa,  Hartley — Citizens  defeated  $12,500  bond  issue  for 
water-works  and   electric-light  plant. 

Iowa,  Kalona — Proposition  to  construct  water-works  sys- 
tem has  been  dropped.     Noted  Mar.  2. 

Iowa,  Shelby — Bids  will  be  received  by  J.  H.  Hager,  Town 
Clk..  until  May  4.  for  wetter  distributing  plant.  J.  H.  Mavne, 
Council    Bluffs,     Engr. 

Iowa,  Toledo — Citizens  recently  voted  $12,000  for  improv- 
ing and  extending  water  system.     Noted   Mar.  23. 

Iowa,  \\  interset — Bids  will  be  received  by  H.  S.  El.v,  City 
Clk..  until  May  8  for  improving  water-works  system.  O.  W. 
Stiles.  416  Bryant  Bldg.,  Kansas  City,  Mo.,  Engr.  Noted 
Dec.  30. 

Minn.,  Elk  River — Plans  being  prepared  for  water-works 
system.      Bass    &    Rollins,    244    Plymouth    Bldg.,    Minneapolis, 

Engr. 

Minn.,  Minneapolin — Citv  will  install  water  mains  in  32 
streets.      Estimated   cost,    $30,000. 

Minn.,  Thief  River  Pall.s — Plans  being  prepared  for  filtra- 
tion  plant.     Bass  &  Rollins,   244   Plymouth  Bldg.,  Minneapolis, 

Engr. 

.Minn.,  Warm  Springs — Press  reports  state  State  Board 
of  Examiners,  Helena,  contemplates  expenditure  of  $14,000 
for  new  water  system  at  .State  Hospital  for  Insane,  Warm 
Springs. 

Kan.,  .\ima — Preliminary  plans  being  prepared  for  water- 
works system.  E.  T.  .\rcher  &  Co.,  514  New  England  Bldg., 
Kansas  City,  Mo.,  Engr. 

Kan.,  Dexter — Press  reports  state  city  contemplates  water- 
works system. 

Kan..  Dighton — (Official) — Election  will  be  held  May  1  to 
vote  on  $28,000  bonds  for  water  system  and  electric-light 
plant.  W.  B.  Rollins  &  Co.,  439  Midland  Bldg.,  Kansas  City, 
.Mo.,    Engr.      Noted   Mar.   23. 

Kan.,  Ft.  Seott— Preliminary  plans  being  prepared  for 
improving  water-works  and  electric-light  plant  for  city.  J. 
O.   Brown,   City  Clk. 

Kan.,  Newton — (Official) — Bids  will  be  received  by  A.  Mar- 
tin, Citv  Clk.,  until  Mav  1  for  improving  water  system.  Esti- 
mated cost,  $100,000.  W.  B.  Rollins  &  Co..  439  Midland  Bldg., 
Kansas  City    Mo.,  Consult.   Engr.     Noted  Feb.   10  and   Mar.   16. 

Kan.,  Oskaloosa — Citizens  recently  '-oted  in  favor  of  $32,- 
500    bonds    for    water-works    system.      Noted    Mar.    2. 

Neb.,  Overton — Election  will  soon  be  held  to  vote  on  bonds 
for   water- works    system. 

Neb.,  Ralston — Citizens  -will  soon  vote  on  $6,500  bonds  for 
water-works    system. 

S.  D..  Sioux  Falls — Bids  will  be  received  until  May  1  by 
City  Commissioners  for  water  connections   in  various   streets. 

Mont.,  liozeman — Citizens  recently  voted  $235,000  bonds. 
Part  of  proceeds  will  be  used  for  water  system.  C.  C. 
Widener,    City    Engr. 
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HIoui.,  «;rrn«  I'lill-  (Offlclnl)  — riiinH  l>t<ln>f  i>i<imnil  1)V 
HuiiiH  .v.-  M.l>(.tim>ll,  ColiHUlt.  ICnk'l-..  Iiiti'i'Htiitu  Hlilk'..  Kiiii- 
HiiH  Cllv.  Mi>.  r<>i  tlllnitliiii  i>Ianl,  $  ir.ii.liiiil  IhuiiIh  voIi-iI  ri'ii-nt- 
ly.      1..  h.   lOv.iiMi.M,  I'lty    KiiKT.     Noli.l  .Ian.  lid  and   Kxb.  21. 

MuiiIm     IllumlnU-      t'ltlzcnM    ciiiitt'iniilato     wuler-workH    HyH-       1 
t«in. 

Mont..  NiKH* — City  cuntoinplntOH  wuIim'-woi'Uh  BysttMii. 

Mont.,  W  iirni  SprlnKa-.'^talK  plaiiH  oxpunillturo  of  $1 '1,000 
fill-    water    .ssMl.in    at    Slali-    lIuMpllal. 

Mo.,  I'liitiMlMirK  I'ri-NH  rcpcirtH  Htiito  pliinB  preparod  and 
lild.s  will  .soon  lit'  m-.'lvcd  for  wat I'l-- workH  HyHtcin.  Kxtlinnti-d 
foMt.  136.(1(1(1.     K.   I!.  Murray.  !I2(I  Walmil  .St..   KaiiMiiH  Clly,  lOiiKr. 

.Vrk.,  Ilrntonvlllf — I'laiiN  licitiK  pii'p«<'<'d  for  IniiirovInK  wa- 
ter HV»ti>m  an4l  .loi-trlf-llnht  plant.  I-;«I  hiiati-d  coHt,  $20,000. 
A.  C.   Mooio.    KrlHco   ItldK-.  Joplln.   Mo..    Kn^'r. 

'IVx.,  t'nni<l«'n— rians  1)i>Ihk;  conNldt-rcil  by  Gulf,  Colorndo  .*i- 
.»<anta  }•'(•  itv.  for  ifHfrvoIr  at  Colcniiiii  .liiiu-tlon.  K.  Morrill, 
I  JalvoNton,   (  li.    KiiKr. 

'IVx..  Ilollnnd — I'rcss  ri'porta  stnte  city  coiitiMiiplivtcs  In- 
stallalloii    of    walor   HyHtoin. 


T.'x.,  Mnrlln-  rity  rouncll  pclltlonrd  to  In.stall  j)i(rlllca- 
lloli   and    wal.i-   softcnlnn    plidit.       I'I.mI  lniat<d   oo.st,    $20,001). 

'IVx..  MnjiM-nrl — Plans  ln-liiK  cin.sUlcrcd  l)y  city  for  in- 
stallation  of  water  and   .scwi-r  systems.      A.   W.    Uowd,   ("onir. 

'I't-x..  ^l«>M(|iiltr — City  rouncll  will  soon  call  election  to  vole 
on   lionds   for   wator-\voil<s  sjsteni.     Noted   Mar.   30. 

t>kln.,  Kniil — Citizens  recently  defeated  IS.'i.OOO  bonds  for 
water  system.  John  R.  Clover,  Mayor.  Noted  Jan.  20  and 
Mar,  30. 

tikln..  I.nokebn — Plans  being  considered  by  city  for  Instal- 
lation  of   water  system. 

«>klii.,  WIImou — Bids  will  be  received  by  Board  of  Trustees, 
until  Ma>-  3  for  water-works  system  and  electrlc-llKht  plant. 
Noted   Mar.   2. 

Colo.,  C'nMtle  Kook — Citizens  voted  $40,000  bonds  for  wa- 
ter system.  H.  G.  Johnson,  Citv  Clk.  Noted  Nov.  2.'j  and 
Jan.   fi. 

N.  M..  Allinqiu-rqiie — Citizens  voted  $413,000  bonds  for  in- 
stalling  municipal   water  system.     Noted  Jan.   13  and   Feb.   17. 

N.  M.,  I.HN  Criioen — (Official) — Citizens  voted  $13,000  bonds 
for  enlarRiiiM;  water-works  plant  and  $7,000  for  extending- 
sewer    system.      J.    W.    Wineard,    Clk.      Noted    Mar.    30. 

1  tab,  Oxdrn — Plans  being  considered  by  city  for  driving 
additional  artesian  wells  in  Ogden  Caiion.  Washington  Jen- 
kins.  City   Kner. 

Ore.,  Orejcon  City — Press  reports  state  Water  Board  plans 
to  construct    ."),000.000-gal.    reservoir.      Estimated   cost,   $40,000. 

Ciillf.,  IliikerNtiold — Plans  prepared  by  R.  B.  Ray,  City 
Enjrr..    for    water   system   for   eastern   part   of  city. 

i'niif.,  Sunuyvnle — Plans  being  prepared  by  F.  P.  McCray, 
City    Kngr..    for    booster    pump    for    municipal    water    system. 

Calif..  AVoodlnnil — Election  w-lll  be  held  May  9  to  vote  on 
$r>r).000  bonds  for  improving  municipal  water  system.  C.  E. 
Arnold,    City    Engr.      Noted    Jan.    6. 

<liie.,  Sherbrooke — Bids  will  be  received  by  E.  C.  Gatlen, 
until  noon,  Apr.  2!i,  for  power  pump,  with  capacity  of  4,000,- 
000-gal.,  also  vertical  water  wheel,  flume,  shaft,  brackets,  etc. 

Ont.,  Ilarrfe — Citv  Council  plans  to  Improve  water  sys- 
tem.    Estimated   cost.   $50,000.     J.  S.  Lang,  City  Engr. 

Sa.sk.,  Saskatoon — Plans  being  prepared  by  G.  D.  Archibald, 
Saskatoon,  for  water  main  under  river.  Estimated  cost,  $20,- 
000. 

Alta.,  Kdnionton — City  will  extend  its  water-works  system. 
Estimated    cost,    $16,000.      C.    E.    K.    Cox,    Clk. 

Alta.,  Lethbridee — City  contemplates  addition  to  water- 
works system.  Estimated  cost,  $250,000.  W.  A.  Stephens, 
City  Clk. 

B.  C,  Victoria — City  Council  will  remove  water  mains 
across  the  First  Narrows,  and  replace  them  by  12-  or  IS- 
in.  mains.     P.  L.  Fellowes,  Engr. 

Bids  In  and  Contracts  Awarded 

Mas.s.,  New  Bedford — Contract  for  concrete  pumping  sta- 
tion awarded  to  BENJAMIN  F.  WATKINS.  520  Acushnut  Ave., 
New   Bedford,   at  $16,774.      George   H.   Nye,   City  Engr. 

Penn.,  MoKeesport — Contract  for  pumps,  etc.,  for  Monon- 
gahela  Intake  awarded  to  DRAVO-DOYLE  CO.,  Pittsburgh,  at 

$4,218. 

A'a.,  South  Boston — (Official) — Contract  for  improving  mu- 
nicipal water-works  system  awarded  as  follows:  Gener.al 
contract  to  A.  K,  .STE^VART  &  .SON,  South  Boston,  at  $44,0S4; 
filters  to  ROBERTS  FILTER  CO,,  at  $7,950;  valves,  etc.  to 
CHAPMAN  VALVE  CO.,  at  $1,445;  pumps  to  CANTON 
HUGHES,  at  $5,360.  Anderson  &  Shristie,  Inc.,  Charlotte,  N. 
C,  Consult,   Engr.     Noted  Mar.   23. 

Ala..  Fairhope — Contracts  for  water  system  and  electric- 
light  plant  awarded  as  follows:  HAMMOND  BYRD  IRON 
WORKS,  Birmingham,  c.-i.  pipe  and  specials;  CHICAGO 
BRIDGE  AND  IRON  WORKS.  Chicago,  111.,  tank  and  tower; 
AHRENS  &  LOTT.  New  Orleans,  La.,  galvanized  pipe;  FAIR- 
BANKS, MORSE  &  CO.,  New  Orleans.  La.,  pumps,  engines  and 
generators;  ELECTRIC  APPLIANCE  CO..  New  Orleans.  La., 
line  material.  X.  A.  Kramer,  Magnolia,  Miss.,  Engr.  Noted 
Jan.   27   and  Mar.   Ifi. 

Ala.,  Florence — (Official) — Contract  for  filtration  plant 
awarded  to  AMERICAN  WATER  SOFTENER  CO.,  Philadel- 
phia, Penn.  Knight  &  Quavle,  Chattanooga,  Tenn.,  Consult. 
Engr.     Noted  Mar.   23, 

Tenn.,  Senoir  City — (Official) — Low  bidder  for  completing 
unfinished  water-works  system  was  Wardrep  Construction 
Co.,  Knoxvllle.  Tenn.,  at  $.S.fifi5,  J,  A.  Swltzer,  Engr,-ln- 
Charge. 


«>hli>,  <  leieliMiil  Hoard  of  Control  awarded  contract  for 
Htop  i-oiU  l.oxeH,  lor  tln!  Division  of  Water  to  ItE.NSSICLAlOll 
VAI.VK  CO..  nl  $14,352.  Itoberl  Hoffman,  City  Ennr.  Noted 
Mar.    30, 

Ohio,  Hnelld--(0(IUlnl)— Contract  for  water  main  In  Bab- 
bitt ltd,  awar.led  to  COl'LD  /t  MAYHACM,  Clevehind,  at  $12,- 
2!I5.  I-",  A,  I'eaMo,  S(H  MarMhall  ItldK.,  Cleveland,  VlUiiKe  i;nKr. 
Notc'fl   ,Mar.   2   and    Hi, 

tMiio.  i>'lndln.T  Contract  for  furnishing  city  with  c-l,  wa- 
ter pipe  awai(l..l  to  JA.MKS  It.  CMOW  CO.,  Chlcuito,  111,,  at 
$4,5(1(1.      r.   K.   Strlngfellow,  City   Engr. 

Wis.,  Kohler— Contract  for  1,000-ft.  O-ln.  water  mains  md 
1,0(1(1- f  I,  pipe  «ew(M-  awarded  to  DAVID  VAN  HTEiCLE  CD, 
.Shehos  gan. 

Win.,  Oeonoinowoe-  r'imtract  for  water  nialnH,  sanitary 
and  .si. .1111   s.weiH  aw.irded   to  N  |.;i,S(  )N- W  EDKR  CO.,  at  $8,015. 

Io»a,  Davenport  Mo.ird  of  Public  Works  awarded  contract 
to  .1.  I!V.\.NI  l'l.I!.Ml!lN(i  CO.  for  water  and  Hewer  house  con- 
nections  for  season  of   HIH!. 

Minn.,  t'loiiuet  Clly  plan«  to  construct  reservoir  bv  day 
labor.      A.    Cam|)l.ell,    Water-Works    Hupt. 

^Iliin.,  St.  I'nuICity  will  exiiend  about  $7,500  to  enlarge 
building  to  acconiiiioilatc^  new  motoi-drlven  centrifugal  pumii- 
Ing  i'.|iil|imenl.  contract  for  which  has  been  awarifed  to 
NOUTIIWKSTERN  ELECTRIC  EQUIPMENT  CO.,  at  $7,688. 
Oscar   Claussen,   City   Engr. 

Kan.,  Mende — Contract  for  relnforced-concrete  reservoir 
nwardid  to  P.  J.  LEE,  Meade.  Black  &  Vcatch,  507  Inter- 
state   lildg.,    K.-msas   City,   Mo.,    Engr.      Noted    Mar.    30. 

.\rk..    Hector — (Official) — See    Item    under   ".Sewers." 
IV.  II.,  Chatham — Contract  for  sluice  gates,  operating  stands, 
etc.,  for  filtration  plant  awarded  to  FRANCI.S,  HANKIN  &  CO., 
Montreal,  Que. 

SEWRR,S 
Proposed  Work 

Maine.  Biddeford — (^Ity  plans  to  extend  sewer  in  Summer 
St.      Estimated  cost,   $20,000,     W.  C.   BIgelow,  City  Engr. 

MnNN.,  Lenox  Ilale — Plans  being  prepared  for  sewer  sys- 
tem.     ICstimated    cost,    $20,000.      Noted   Jan.    27. 

IV.  J.,  I.odi — Contract  will  soon  be  awarded  for  sewer 
.system.  Estimated  cost,  $175,000.  Bowe  &  Wessells,  Ruther- 
ford,  Consult.    Engr.      Noted    Feb.    24. 

N.  .J.,  IVewnrk — Board  of  Works  passed  ordinance  provid- 
ing for  installation  of  sewers  in  North  9th  and  Halsted  St. 
M.  R.  Sherrard,  City   Engr. 

Penn.,  Berxviek — .State  Department  of  Health  ordered  city 
to  prepare  plans  for  sewer  system  and  sewage-disposal  plant. 

Penn.,  Chester — State  Board  of  Health  ordered  city  to  make 
further  study  of  sewage-disposal  problem.  B.  G.  Ladomus, 
City    Engr. 

Penn.,  Derry — State  Department  of  Health  approved  plans 
for  sanitary  sewer  system  for  Highland   Park   Sewer  Co. 

Penn.,  Dnquesne — (Official). — Bids  will  be  received  by 
Sewer  Committee  until  noon,  Mav  1,  for  sewer  In  Friendship 
Ave.,  2d  Ward.     S.  G.  "U'arton,   Chn. 

Penn.,  .lohnstoivn — Plans  are  being  prepared  by  C.  P.  CtI- 
lins,  Engr.,  for  sanitary  sewer  from  proposed  disposal  plant 
to  point  700-ft.  above  Coppersdale  Bridge.  Estimated  cost, 
$20,000. 

Penn.,  Norristomn — Bids  will  be  received  until  8  p.m..  May 
1,  by  F.  Cameron,  Corson,  Borough  Engr.,  for  8-ln.  sanitary 
sewer  In  Pine  St. 

Penn.,  Scranton — Plans  prepared  for  sanitary  sewer  sys- 
tem in  21st  Ward  and  extending  sewer  in  12th  Ave.  W  A. 
Schunk,    City    Engr. 

N.  C,  Hickory — Citizens  voted  $10,000  bonds  for  sewer  and 
w-ater-works    system.      J.   W.    Shuford,   Mayor.      Noted   Mar.    9. 

Ga.,  Maeon — Bids  will  soon  be  received  for  storm  sewer  in 
Walnut  St.  between  1st  and  New  St.     J.  J.  Gaillard,  City  Engr. 

Fla«   Arcadia — See   item   under   "Streets   and   Roads." 

Miss.,  MeComb — City  contemplates  issuing  $90,000  bonds 
for   sewer   system. 

Ohio,  Coshocton  —  Preliminary  surveys  being  made  by 
Andrew  Fisher,   City  Engr.,  for  enlarging  storm  water  sewer 

system. 

Ohio,  Xiles — (Official) — Bids  will  be  received  by  city  until 
Apr.  24  for  sewer  in  Vienna  Ave.,  from  Davis  St.  to  city 
limits.     H.   W.   Turner,   City   Engr.     Noted  Apr.   6. 

Ohio,  Sebring — City  plans  to  construct  sewer  in  Wisconsin 
Ave.  from  13th  to  18th  St. 

Ohio,  Shadyside — A.  J.  Harbaugh,  Engr.,  retained  by  city 
to   make   surveys  for  sewer  system.     Estimated  cost,   $100,00(5. 

Ind.,  Frankfort — (Official) — All  bids  received  Apr.  4  four 
South  St.  storm  sewer  rejected.  New  bids  will  be  received 
about  Mav  15.  Estimated  cost,  $6,780.  R.  H.  Boynton,  City 
Engr.      Noted    Mar.    16   and    30. 

Jlich.,   Gladwin — City   plans   sewer  in   North   Antler   St. 

111.,  Chicago — (Official) — Bids  will  be  received  until  noon, 
May  3.  by  Chicago  Union  Station  Co.  at  office  of  Chief  E.igi- 
neer,  521  West  Adams  St.,  Chicago,  for  sewers  in  Harrison 
and  Canal  St.,  concrete  retaining  walls  in  Canal  St.,  con- 
crete curb  walls  and  sidewalks  in  Canal,  Van  Buren  and 
Harrison  St.  filling  streets  to  permanent  grade  and  relaying 
granite  block  on  Canal.  Van  Buren  and  Harrison  .St.,  tem- 
porary drivewavs  to  express  tracks  north  of  Van  Buren  St. 
and  to  freight  house  south  of  Van  Buren  St.  and  temporary 
walks  on  retaining  walls.  Thomas  Rodd,  Ch.  Engr.  (See 
adv.) 

111.,  Chrisman — City  contemplates  storm   sewer  system. 

111.,  Dixon — Board  of  Local  Improvements  proposes  con- 
struction  of  sewer   in   Ottawa  Ave. 
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III.,  Lincoln — Plans  will  be  prepared  by  W.  C.  Bates,  City 
EnRi-.,  for  new  sewer  to  northern  city  limits.  Estimated  cost, 
$4,000.     Noted   Mar.   16. 

Win.,  CoIuniltuM — Bids  will  be  received  until  2:30  p.m.,  Apr. 
29,  by  ActinK  Hoard  of  Public  Worlts  for  sewer  system.  B. 
Paepke,   City  Cllt. 

AVIh.,  ^VeMt  AIllM — Plans  prepared  for  addition  to  sewer 
system.      K.    (',,    ijrbert,    City    Kngr. 

lonn,  Odiir  KapldN — I'lans  being  prepared  for  sewer  sys- 
tem and  water  mains  in  Beaver  Woods  Addition  for  Park  Ave. 
Realty  Co.     F.  A.  Greene,  Engr. 

Iowa,  Lisbon — City  contemplates  sewer  system.  H.  C. 
Kurtz.    Clk. 

Iowa,  Ottuniwa — City  plans  sanitary  sewers  in  Adella  and 
East  Holt   St. 

Iowa,   Stuart — City   contemplates  sewer  system. 

Minn.,  HutfliinNon — Bids  will  be  received  until  8  p.m  .  May 
1,   by   S.   M.   Moore,   City   Clk.,   for   4.500   ft.    of  8-in.   sewer. 

Minn.,  Laitc  Crystni — (Official) — Bids  will  be  received  un- 
til 7:30  p.m..  May  1,  for  sewers.  W.  P.  Cobb,  City  Clk.  .T.  F. 
Druar,  312  Commercial  Bldg-.,  St.  I'aul,  Consult.  Engr.  Noted 
Mar.    23. 

Kan.,  Chetopa — Plans  being  prepared  for  sewer  system. 
Estimated  cost,  $25,000.  A.  C.  Moore,  Frisco  Bldg.,  Joplin,  Mo., 
Engr. 


S.  D.,  Ipswich — (Official) — Bids  will  be  received  by  City 
Auditor  until  1  p.m..  May  5,  for  constructing  sewer  witli  nec- 
essary flushtanks  and  manholes.  Dakota  Engineering  Co., 
Mitchell,    Engr. 

S.  D.,  WessinKton^Bids  will  be  received  by  Charles  A. 
Curtiss,  City  AuUr.,  until  noon,  May  1,  for  sewer  system. 
Sullivan   &   Putnam,    Huron,    Engr.      Noted   Mar.    2. 

N.  D.,  Jamestown — Surveys  being  made  for  main  trunk 
sewer. 

Mont.,  Bozeman — Citizens  voted  bonds  for  improving 
sewer  system.     C.   C.  Widener,   City  Engr. 

.  Mont.,  Hariowton — Citizens  voted  $25,000  bonds  for  sewer- 
age system  and  sewage-disposal  plant.  S.  K.  Campbell,  City 
Clk.      Noted    Mar.   16. 

Tex.,  Austin — See  item  under  "Bridges." 

Tex.,  Dallas — Citizens  voted  $300,000  bonds  for  storm  sew- 
ers.    H.   Mosely,   City   Engr.      Noted   Mar.   9. 

Tex.,  Eagle  Pass — City  plans  to  extend  sewer  system.  J. 
B.    Sanford,    interested. 

Tex.,  Hillslioro — Election  will  soon  be  held  to  vote  on  $20,- 
000  bonds  for  sewage-disposal  plant.  F.  C.  Metzger,  City 
Engr.      Noted    Mar.    30. 

Tex.,  Holland — City  contemplates  sewer  system. 

Tex.,  Marlin — Bids  will  be  received  until  Apr.  24  for  sew- 
ers.     Estimated   cost,    $4.''), 000.      Noted   Oct.    7. 

Tex.,  Maypearl — City  contemplates  installing  sewer  sys- 
tem. 

Olila.,  Afton — Plans  being  prepared  for  sewers  for  city. 
Estimated  cost,  $40,000.  Benham  Engineering  Co.,  Oklahoma, 
Consult.   Engr. 

Utali,  Ogden — Bids  will  be  received  until  10  a.m.,  Apr.  24, 
by  Walter  Richey,  City  Recdr.,  for  pipe  sewers  in  Sewer  Dis- 
tricts Nos.  130  and  132. 

Calif.,  Auburn — City  sold  $20,000  bonds.  Part  Of  proceeds 
to  be  used  for  septic  tank  system  of  sewage  disposal. 

Calif.,  Fresno — Election  will  be  held  May  3  to  vote  on  $300.- 
000  bonds  for  sanitary  and  storm  sewer  system.  Olmstead  & 
Gillels,  Los  Angeles,  Consult.  Engr.     Noted  Mar.  9  and  16. 

Calif.,  Woodland — Election  will  be  held  May  9  to  vote  on 
$6,000  bonds  for  extending  sewer  system.  C.  E.  Arnold,  City 
Engr. 

Ont.,  Preston — City  plans  sewer  in  Fountain  St.  Estimated 
cost,   $2.5,000.      C.   S.  McKenzie,   Engr. 

Ont.,  Toronto — City  plans  to  raise  $.109,000  for  storm  and 
overflow  sewers  in   east   and   north   end   of  city. 

Bids  In  and  Contracts  Awarded 

Conn.,  Lakeville — Contract  for  sewers,  sewage-disposal 
plant  and  appurtenances  awarded  to  SHERMAN,  WELSCH  & 
WELLS,    Kings    St.,    Poughkeepsie,    N.    Y.      Noted    Mar.    16. 

Conn.,  New  Haven — (Official) — Contract  for  sewers  and  aj)- 
purtenances  in  Butler,  Elizabeth,  Henry,  Lincoln,  2nd  and  St. 
Peter  St.  awarded  to  THOMAS  F.  MAKER,  883  Orange  .St., 
New    Haven,    at    $8,731.      F.    L.    Ford,    City    Engr. 

N.  Y.,  Inwood  —  Contract  for  storm  sewer  awarded  to 
CHARLES    H.    PARKS,    Inwood. 

N.  Y.,  New  York — (Borough  of  Queens)  —  (Official) — Con- 
tract for  sewer  in  Ivy  St.  from  Toledo  to  Chicago  St.,  in 
Chicago  St.  from  Ivy  to  Horton  St.,  in  Medina  Pi.  from  Par- 
cell  St.  to  Gerrv  Ave.  and  in  Gerry  Ave.  from  Chicago  to  To- 
ledo St.  awarded  to  WILLIAM  .T.  HORIE,  Elmhurst;  in  Hatch 
Ave.  from  Chichester  to  Beaufort  Ave.  to  ANGELO  PAINO, 
2226  Bath  Ave.  (Borough  of  Brooklyn);  in  Brandon  Ave.  from 
Hamilton  to  Cedar  Ave.  to  FItANK  SPINELLA,  316  East  llth 
St.  (Borough  of  Manhattan);  in  Van  Dam  St.  from  Thomson  to 
Skillman  Ave.  and  receiving  basin  and  ai)purtenanoes  at 
Hunters  Point  and  East  Ave.  to  CLANCV  &  VAN  ALST,  Lorp; 
Island  City;  in  Anthon  Ave.  from  Catalpa  to  Silver  St.  and 
Cornelia  St.  from  Anthon  to  Forest  Ave.  and  receiving  basins 
at  Anthon  Ave.  and  Hughes  St.  to  JAMES  H.  JOHNSON,  240 
West  134th  St.   (Borough  of  Manhattan).     Noted  Mar.  23. 

N.  Y.,  New  York — (Borough  of  Queen.'s)  —  (Official) — -Clancv 
&  Van  Alst,  Long  Island  City,  at  $3.S,800,  submitted  lowest 
bid  for  sewers  and  appurtenances  in  Kingsland  Ave.  from 
.Slst  St.  to  Way  Ave.,  in  AIl)urtis  Ave.  from  Kingsland  to 
Roosevelt  Ave.  and  in  Roosevelt  Ave.  from  Alburtis  to  Junc- 
tion Ave.,   2nd  Ward.     Noted  Mar.  23  and  Apr.  6. 


N.  Y.,  Port  \VaMliinB;ton — Contract  for  sewer  system  award- 
ed to  J.  L.  SIORETTCJ  &  CO.,  Woodhaven,  at  $119,000.  Noted 
Apr.   13. 

Penn.,  .Allentown — Contract  for  storm  sewer  in  16th  and 
Elm    St.    awaided    to    G10OU(^10    H.    HAHBNER,    at    $7,32X. 

Ala.,  liirininKlinm — City  Commission  awarded  contr.act  for 
sanitary  sewers  in  Fairview  and  South  Park  to  WITTICHEN 
COAL  AND  TRANSFER  CO.,  at  $7,335.  Julian  Kendrick,  City 
Engr. 

Tenn.,  Nashville — Contract  for  brick  trunk  sewer  awarded 
to  LEWIS  BRO.S.  CO.,  Arcade,  Nashville,  at  $15,914.  W.  W. 
Southgate,   City  Engr.     Noted  Dec.   30. 

OhitN  Lakewood— "(Official) — Contract  for  sewage-treat- 
ment plant  awarded  to  LOWENSOHN  &  UHL,  10402  I'arkgate 
Ave.,  Cleveland,  at  $78,325.  E.  A.  Fisher,  City  Engr.  Noted 
Mar.   23. 

Ohio,  Marlon — Contract  for  sewer.i  in  George  and  Farming 
St.  awarded  to  KOHBARGER  &  HOYLE.S,  at  $6,199;  llhier  and 
I'ennsylvania  Ave.  and  Chester  and  Henry  St.  to  H.  G.  KOH- 
BARGER &  CO.,  at  about  $10,000.  H.  H.  Noyes,  City  Engr. 
Noted   Jan.    20. 

Ohio,  Warren — Contract  for  sewers  in  various  streets 
awarded  to  JAMES  McCRACKEN.     Noted  Mar.   16  and  Apr.  6. 

Ind.,  Lafayette — (Official) — -Contract  for  Dergv  Run  sewer 
awarded  to  J.  F.  HIi'SKIND,  Richmond,  at  $51,714.  H.  B. 
Overesch,   Jr.,  Engr.     Noted  Jan.   27  and  Mar.   16. 

Wis.,  Jefferson — (Official) — Contract  for  sewer  work 
awarded  to  LARSEN  CONSTRUCTION  CO..  104  Main  .St., 
Oshkosh,  at  $8,400.     Robert  K.  Henry,  City  Clk. 

Wis.,  Ooonomowoc- — Contract  for  sanitary  and  storm  sew- 
ers in  various  streets  awarded  to  NELSON-WEBER  CON- 
STRUCTION CO.  at  $8,015. 

Wis.,  Racine — Board  of  Public  Works  awarded  contracts 
for  sewers  and  water  mains  in  Hamilton,  Mound,  Franklin, 
Asylum  and  Junes  St.  to  P.  G.  PEDERSON  and  in  Douglas 
Ave.    to    HANS   C.    HANSON,    Racine. 

Wis.,  Randolph — Contract  for  sewer  system  awarded  to  E. 
T.  SYKKS  CO.,  Minneapolis.  Minn.,  at  $13,X69;  sewage-dis- 
posal plant  to  AUGUST  TIEDEMAN,  Ludington,  Mich.,  at 
$7,500. 

■Wis.,  Watertown — Board  of  Public  Works  awarded  contract 
for  sewer  in  Hustisford  St.  to  F.  E.  KAMINSKI.  Arnold 
Kraeft,  City  Engr. 

Iowa,  Brooklyn — (Official) — All  bids  received  Apr.  7  for 
sewers  with  pump  well,  etc.,  rejected.  M.  Tschirgi  &  .Sons, 
Cedar    Rapids,     Engr.       Noted     Mar.     30. 

Iowa,  Rovkwell — Contract  for  extending  sewer  system 
awarded  to  BENSON  &  REED,  Ft.  Dodge.  Estimated  cost, 
$20,000.      Noted   Jan.    13. 

N.  D.,  Lisbon — Contract  for  sewer  in  Oak  St.  awarded  to 
J.   S.   COLE   &    SON.S.      M.   E.   Moore,   City   Audr. 

Mont.,  Billings — Bids  received  Apr.  4  for  storm  sewer  in 
District  No.  138.  and  sewer  in  District  No.  139  rejected.  E. 
S.    Judd,    City    Clk.      Noted    Mar.    2. 

Tex.,  Houston — Bids  were  received  for  storm  and  sanitary 
sewers  on  Main  St.  between  McKinnev  Ave.  and  Moffit  .St.  as 
follows:  E.  M.  Scheflow,  Houston,  $17,321;  H.  M.  Miller, 
$18,685;  Houston  Construction  Co.,  $18,786.  E.  E.  Sands,  City 
Engr. 

GARBAGE 
Proposed  Work 
AV,  Va.,   Cameron — City   contemplates   incinerator  plant. 
Tenn.,     .lackson — City     plans     incinerator     plant.       John     L. 
Williams,  City  Engr. 

III.,  Dixon — City  passed  ordinance  for  removal  of  garbage. 

Bids  In  and  Contracts  Awarded 

Mass.,  Brookline — (Official) — Contiact  for  collection  of 
garbage  for  period  of  5  years  awarded  to  JERRY  BOND, 
Needham,   at   $6,850   a   year.      Noted    Mar.    30. 

N.  Y.,  New  York — (Borough  of  Richmond) — Contract  for 
garbage  disposal  i)lant  1  mi.  south  of  Howland  Hook  on 
shore  of  Arthur  Kill  awarded  to  GAFFNEY,  GAHAGAN  & 
VAN    ETTRN. 

IVnn.,  Lancaster — Contract  for  collection  of  citv  garljage 
for  iieriod  of  2  years  awarded  to  KEYSTONE  GARBAGE  CO., 
at  $10,980   per  year. 

Ohio,  Ashland — Bids  received  Mar.  23  for  collecting  and 
disposing  of  garbage  from  Apr.  1,  1916  to  Apr.  1,  1917  as 
follows:  W.  E.  Finley,  $235  per  month  for  both  north  and 
south  side;  George  F.  Hissong,  $180;  C.  G.  Alberts,  $216.  Noted 
Jan.   27  and  Mar.   16. 

111.,  Elgin — Bids  received  for  garbage  disposal  plant  as 
follows:  Otto  Elliott,  15  tons  daily,  2  units,  $8,550;  Henry 
H.  Wagner,  Huntington,  Ind..  2  units.  $7,950.  with  scales, 
hoists,  etc..  $8,855;  Albert  E.  Kerr,  plant  complete,  12  hr.,  20 
tons,  1st  bid,  $16,530,  on  engineering  basis,  2nd  bid,  10%; 
Morse  Boulger  Destructor  Co.,  39  Cortlandt  St.,  New  York,  N. 
Y.,  24x24-ft.  building  self  supporting  stack.  $7,450;  30x30-ft. 
building.  $8,250,  extra  for  radial  brick  stack.  $200;  Decarie 
Incinerator  Co.,  Minneapolis,  Minn..  15  tons  in  24  hr.,  $8,500, 
15  tons  in  24  hr.  with  radial  brick  stack,  $11,500.  Noted 
Oct.   7  and   Mar.   2. 

Wis.,  Madison — Bids  received  for  garbage  disposal  svstem 
for  city,  including  2  incinerating  furnaces  as  follows:  H.  H. 
Wagner,  Huntington,  2  buildings,  2  units,  $17,980,  1  building, 
4  burners,  $13,740;  Henry  Wagner,  Cincinnati,  Ohio,  reduc- 
tion plant.  $15,454;  Russell  Engineering  Co..  2  cells,  sterling, 
$17,880:  Morse  Boulger  Destructor  Co..  39  Cortlandt  St..  New 
York,  N.  Y.,  two  20  tons,  24  hr..  $28,400,  one  40  ton.  24  hr . 
$21,000;  Charles  F.  Walther.s.  bid  No.  1,  24  hr.  20  ton  radial 
brick  stack  85  ft.,  $8,766,  2  plants,  separate  location,  $16,032,  1 
furnace  for  animals,  $9,386.  2  furnaces  for  animals.  $17,272,  1 
central  plant,  $13,640;  McGuire-Hunter  Co.,  comi)lete  2  double 
unit,  each  12  tons,  20  hr.  or  total  24  ton,  20  hr.,  guarantee  50c. 
per  ton  and  200-lb.  coal  mine  run,  $18,460;  American  Sanitary 
Co.,    $30,000;    Derrough   Co..    24    tons   daily,    $9,640;    Decarie   In"- 
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.inorutiir  Co.,  1  plant,  »18.70O,  2  nIantM,  $SB.e00;  National 
HililKi-  Co.,  Hl<l  No.  I,  1  plimt,  »lS.7r.(l,  2  pluntH,  »37,r.ll0,  Illil 
No  i  1  pliint.  SlT.r.Od,  1!  plimtM,  $3r.,000;  Unlv.THiil  lOnKlnio  rloK 
Co.,  .St.  l,oulH.  Mo.,  I  pliiiit,  »:;ii,77:i.  a  plantH,  »l7,«4:i.  Not.il 
(»ol.   11  ami   l>i'i\  i. 

N«>l>..   I.lnculn      MI<Ih   utiIvoiI    Mar.    21!    for   Kurbano   Inclnor- 
ntor.  r.O  Ion  laparlty   aH   followH:      lli<rrlimton   Incinerator  Co.. 


Kl'iKlnoorlnK    Co..    St.    l.oulH.    Mo..    ■\    1>I(1h    ranKlnn    from    i}^K<!» 
to  $^:<7,10B;  Ooc-arlo  InclniM-ator  I'o.,  Mlnni'ap.>llH.  Minn.,  liS.SbO. 


Noti'd   Mar.   '.i. 

STRKKTS  AND  ROADS 
Proposed  Work 

Mnlue.  Aumwln— (Dlllilal)  Hlils  will  be  received  by  State 
MiKhwav  CommlH.Mlon,  .stiiic  lloii.~ic,  AuKiista,  until  10  a.m., 
Apr  ^fi'for  10  Hcctloiis  of  Stale  Highway  In  towns  of  lirun.s- 
wlck.  Crccnc,  Noblclioro.  1  >aiiiarl.siotla.  Mccbanic  Kails.  Llii- 
colnvlllc,  Chcrrvlldd,  lOilnmnil.-t,  Kalrllilil  and  llcniion.  uI.mo 
for  removlim'  old  stcol  bridge,  tilling'  lour  old  .xpans^  with 
Ki-nnlfo  and  conHtructlUK  48-ft.  timber  .span  and  South  Thoiii- 
nston,  al.to  for  2-.ipan  steel  bridge  at  Boothbay  Harbor.  1  aul 
D.  Sargent.  Ch.   Kn^r. 

R.  I..  WfHterlv — All  bids  received  Apr.  4  for  road  between 
Watch  Hill  and  Westerly  rejected.  New  bids  will  be  received. 
Thomas   McKciizie.   City    Knfrr.      Noted   Jan.    1".   and    Mar.    30. 

It.  I.,  \V.H>n.soeket — (Offlclal)  — nids  will  be  received  by 
Hoard  of  .Mdermon.  Aldermen's  Chambers.  City  Hall,  until 
>S15  p  m.  Mav  2.  for  pavinj^  portions  of  Itlackstone,  Allen  and 
Winter  St.  and   Hamlet  Ave.      Frank   H.   Mills,  City   EnRr. 

N.  Y..  Alliiiny — Ordinance  passed  by  City  Council  for  re- 
paviUK  Lark  and  Lancaster  St.      V.  U.  Lanapan,  City  En^r. 

\".  v.,  .\Ibniiy — (Offlcial)  —  Bids  will  be  received  by  lOdwin 
Duffev,  State  HlKhway  Comr.,  55  I^ancaster  St..  Albany,  until 
1  p.m"..  Apr.  28,  for  Improving;  and  constructing  hiKhways  in 
various    counties.      (See    adv.) 

N.  Y.,  CnHtlle — Bonds  for  $28,000  sold.  Proceeds  will  be 
used  for  road  work. 

N.  Y„  CoriiliiK — (Offlclal) — Bids  will  be  received  by  Board 
of  Public  Works  at  Secretary's  Office.  City  Hall,  until  noon. 
Apr.  27,  for  removal  of  old  plank  and  floor  joists  and  replacing 
of  same  with  creosote  joists  plank  and  wood  block  paving  for 
bridge  over  Chemung  Uiver.  William  O.  Drake,  Supt.  Pub. 
Wks.      (See   adv.   Apr.    13   issue.) 

N.  \'.,  Malone — Citizens  recently  voted  $4.''). 000  bonds  for 
paving  Main  St.  with  brick.     R.  D.  Rice,  Clk. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Bids  will  be 
redeived  bv  Lewis  H.  Pounds.  Borough  Pres..  Borough  Hall, 
until  11  a.m..  Apr.  26.  for  regulating,  curbing  and  paving  the 
roadwav  of  Albemarle  Rd.  from  2d  to  3d  St.;  roadway  of 
Ralph  Ave.,  from  Eastern  Parkway  to  East  New  York  Ave.: 
roadwav  of  25th  Ave.  from  Stillwell  Ave.  to  S6th  St.,  and 
S4th   St."  from   25th   to   Stillwell   Ave. 

N.  J.,  Cnmilen — City  Council  passed  ordinance  for  repaving 
Haddon  Ave.  from   Lawrence  to   Federal   St. 

N.  J.,  Freehold — Board  of  Chosen  Freeholders  plans  to  con- 
struct first  section  of  Keyport-South  Amboy  Rd.  with  amiesite 
paving. 

IV.  J..  Newark — Bids  will  be  received  by  Board  of  Street 
and  Water  Commissioners  until  Apr.  27  for  paving  South  16th 
St.  from  Springfield  to  Avon  Ave.  and  repaving  Roseville  Ave. 
from  Orange  St.  to  Springdale  Ave.     M.  R.  Sherrard.  City  Engr. 

N.  J..  Newton — Bids  will  be  received  by  Board  of  Chosen 
Freeholders  of  Sussex  County  until  May  1  for  grading  Ross' 
Corner-Sussex  Rd.      H.   Snook,    County   Engr.      Noted   Dec.   9. 

N.  ,1.,  Rutherford — Bids  will  be  received  by  F.  A.  Stedman, 
Borough  Clk.,  until  8  p.m.,  Apr.  28,  for  furnishing  and  applying 
30,000  gal.   road  oil  and   12,000   cu.yd.   trap   rock. 

N.  J..  Summit — Board  of  Chosen  Freeholders  will  build 
concrete  road  from  Springfield  to  Scotch  Plains.  Estimated 
cost,    .$20,000   per   mi. 

N.  J.,  Trenton — City  contemplates  expenditure  of  $55,000 
for  paving.  Among  streets  to  be  improved  are  Parkside. 
Eastfield,  Brvn  Mawr.  West.  Cummings.  Kossuth,  Calhoun  and 
Hudson  St.  and   Delaware  Alley.     J.   R.   Fell,  .Jr.,   City   Engr. 

N.  J.,  Trenton — Board  of  Chosen  Freeholders  plan  to  im- 
prove Trenton-Lawrenceville  and  Trenton-Allentown  Rd.  with 
asphalt  paving  and  Princeton-Lawrenceville  Rd.  with  war- 
renite  or  similar  paving. 

Penn.,  Apollo — (Official) — Citizens  recently  voted  $25,000 
bonds  for  improving  number  of  streets.  J.  M.  Hankey,  Pres. 
of  Council. 

Penn..  Kutztown — Plans  being  considered  by  borough  for 
paving  Main  St.  with  brick  or  asphalt.  C.  W.  Grossart.  Bor- 
ough Engr. 

Penn.,  Montoursvllle — Election  will  be  held  May  16  to  vote 
on   $30,000  bonds  for  paving. 

Penn.,  Narbeth — City  contemplates  $30,000  bond  issue  for 
street  improvements. 

Penn.,  Philadelphia — (Official) — Bids  will  be  received  by 
Department  of  Public  Works,  Bureau  of  Highways,  City  Hall, 
until  Apr.  25,  for  grading,  paving  and  improving  streets  under 
Schedules  A,  B,  C.  D,  E,  F,  G,  H,  I,  J  and  K.  William  H. 
Connell,  Ch.   of  Bureau. 

Md.,  Annapolis — Bill  passed  by  State  Legislature  appro- 
priating $2,700,000  for  road  improvements.  A.  Shirley,  Ch. 
Engr.   Highway   Dept.      Noted   Mar.    2. 

Md.,  Cumberland — Bids  will  soon  be  received  by  city  for 
paving   various    streets.      James   P.    Gaffney,    City    Engr. 

Md.,  Cumberland — Commissioners  of  Allegany  County  plan 
to  improve  Bedford,  Barton-Pekin  and  Williams  Rd.-  and  will 
appropriate  $30,000  for  work. 


\n.,  l'>>tfrMhurK — I'roHM  re|iortH  Ht;ile  city  will  lonlrlbute 
J2r.,"0(i,  I'rlncc!  Ceorge  County.  I'riiiec  (ii'orge.  Va..  $4(),(i()i).  and 
K.  I.  do  I'oMt  de  Nemours  $25,0(11)  lor  nroposed  highway  be- 
tween   I'etersburg  and   Hopewell.      Noted   Sejil.   30   and    Doc.    23. 

Vii..  PorlNmouth  -Appropriation  of  $11,000  made  by  Norfolk 
County   lload  ('ommlsHlon  for  resurfacing  Jamestown   Blvd. 

Vn..  Snlfm- Conimlssloners  of  Roanoke  County  contem- 
plate   $150,1100    bond    Issue    for    road    iniprovemenlH. 

Vfi..  'I'nxewell  Bonds  for  $!t6,000  voted  by  Tazewell  County. 
.lefrer.Honvllle    Ulstrlil,    for    road    iinprovemehts. 

W.  \  a.,  liiueneld  — BoikIh  for  $155,000  voted  by  Clear  Pork 
District    for    rt)ad    linprov<'nienls. 

\V.  Vn..  KIklnM— Election  will  be  held  In  Randolph  County, 
Beverly  District,  to  vote  on  $10(),ooo  bonds  for  road  work. 

\V.  Va.,  llarrlMvllle — (Offlclal)  — Eli^et  ion  will  be  held  May 
13  hi  Ullchle  County  to  vote  on  $240,000  bonds  for  ro;id  ini- 
provemirils  in  Clay  District  and  $11)0.000  for  Muipby  District. 
A.  D.  WIllianiH,  Library  Bidg.,  Morgantown.  Ch.  Kd.  Engr. 
Noti-d   Mar.   23. 

\V.  Vn.,  I..ewlNbiirK — Greenbrier  County.  White  Sulphur 
District,  voted  $!)0,000  bonds  for  road  Improvements.  Noted 
Mar.    Hi  and   30. 

\V.  Va.,  New  Cumberland — (Offlclal) — Election  will  be  held 
Apr.  26  in  Hancock  County,  Grant  DLstrlct,  to  vote  on  $125,000 
bonds  for  road  Improvements.      E.   L.  Miller,  Asst.   Rd.   Engr. 

\V.  Va.,  Phllllppl — (Official ) — Citizens  recently  voted  $130,- 
000  bonds  for  road  work  In  Barbour  County,  Barker  District. 
A.  D.  Williams,  Library  Bldg.,  Morgantown,  Ch.  Engr.  Noted 
Mar.   23. 

\V.  Va.,  Speneer — (OfflciaU^Citlzena  of  Roane  County. 
Spencer  District,  voted  $240,000  bonds  for  road  improvements. 
E  L.   Miller,   Asst.   Rd.   Rngi-.      Noted   Mill-.   23. 

W.  Va.,  SummerMvllle — (Offlclal) — Election  will  be  held 
.\pr.  26  in  Nicholas  County,  Beaver  District,  to  vote  on 
$250,000  bonds  for  road  improvements.  E.  L.  Miller.  Asst.  Rd. 
Engr. 

VV.  Va.,  VVellNburir — Election  will  be  held  about  May  15 
in  Brooke  County  to  vote  on  $800,000  bonds  for  road  improve- 
ments. 

N.  C,  DobNon — Election  will  be  held  May  2  in  Surry  County, 
Rockfoid  Township,  to  vote  on  $20,000  bonds  for  road  im- 
|)rovements. 

N.  C.,  KInMton — City  contemplates  paving  8  blocks  with 
asphalt. 

N,  C,  liOulMburier — Cedar  Rock  Township  recently  voted 
$30,000   bonds   for   road   improvements. 

S.  C.,  Columbia — Citizens  of  Richland  County  defeated 
$1,000,000   bonds  for  road   improvements.      Noted   Mar.   23. 

S.  C  I.andrum — City  contemplates  bond  issue  for  street 
improvements. 

Ga.,  Atlanta — City  plans  to  pave  Highland  Ave.  with  as- 
phalt.     R.   M.    Clayton,   City   Engr. 

Ga.,  Cusetta — Chattahoochee  County  will  construct  road 
from   Cusetta   to   Columbus.      Estimated   cost,   $10,000. 

Pla.,  .Vreadla- — City  plans  to  hold  election  to  vote  on  $100.- 
000  for  paving,  extending  water  and  sewer  systems  and  for 
city  hall. 

Fla.,  Rushnell — (Official) — Bids  will  be  received  by  Board 
of  County  Commissioners  and  Clerk  of  Circuit  Court  until 
May  1  for  purchase  of  $60,000  bonds  for  road  and  bridge  work 
in  District  No.  2.  W.  M.  Francisco.  Zephyrhills,  Consult.  Engr. 
Noted  Apr.   6  under  Sumterville. 

Fla.,   EustiH — (Official) — .See    item    under    "Sewers." 

Fla„  Miami — Board  of  Public  Works  contemplates  expen- 
diture of  $400,000  for  various  improvements  in  city.  Work 
will  include  9  mi.  native  rock  pavement,  3  mi.  asphalt  pave- 
ment, 9  mi.  curbing  and  guttering  and  14  mi.  sidewalks.  Bids 
will   soon    be   received. 

Fla.,  St.  Petersburg — Citv  contemplates  paving  5th  Ave.,  .S., 
6th  Ave.,  Eavista  St.  from  Oak  to  77th  St.  and  77th  St.  from 
1st  to  6th   Ave. 

Ala.,  Camden — Bids  will  be  received  by  J.  N.  Stanford,  Chn. 
Comrs.  of  Wilcox  County,  until  May  12,  for  4  mi.  road  from 
Lower    Peach    Tree    Rd.    to    railway    tracks. 

Ala.,  Lafayette — Bids  will  be  received  by  Commissioners 
of  Chambers  County  until  Apr.  24  for  Lafayette-Waverly  Rd. 
and    Cusetta-Lanett    Rd.      S.    E.    Fitch,    County    Engr. 

Mis.s.,  Caledonia — Bonds  for  $40,000  voted  for  road  improve- 
ments.    A.  M.   Lawrence  and  W.  N.  Hutchinson,  Rd.  Comrs. 

Mi.ss.,  Canton — City  voted  $40,000  bonds  for  street  improve- 
ments.    W.   L.   Dinkins,   Mayor. 

Mis.s.,  Columbus — Bids  will  be  received  by  Commissioners 
of  Lowndes  County  until  June  5  for  about  20  mi.  native  gravel, 
clay  and  concrete  roads.  About  $60,000  available  for  work. 
G.    L.    Wood,    Engr. 

Miss..  Durant — Board  of  Supervisors  of  Holmes  County 
contemplates   bond   issue   for   road  work. 

Miss.,  Rllisville — Bids  will  be  received  by  S.  W.  Lindsey. 
Chn.,  Comrs.  of  Jones  County,  Laurel,  until  May  4  for  23.62 
mi.  highway  in  District  No.  2. 

Miss.,  Grenada — City  will  pave  various  streets  with  creo- 
sote  blocks.     B.   F.   Thomas,  Mayor. 

Miss.,  Laurel — Commissioners  of  Jones  County  contemplate 
$125,000   bond   issue   for  road   improvements. 

Miss.,  Vlck.sburg — Citv  plans  to  pave  South  Washington  St. 
C.  R.  Truss,  City   Engr. 

Tenn.,  Renton — Polk  Countv  contemplates  expenditure  of 
$65,000  on  Little  Frog  Mountain  Rd.  and  $30,000  on  other 
roads. 

Tenn.,  Cleveland — Commissioners  of  Bradley  County  will 
award  contract  for  about  $25,000  worth  of  road  work  in  May. 
Noted  Feb.  3  and  Apr.  13. 

Tenn.,  Columbia — Press  reports  state  concrete  highway 
will  be  constructed  between  Columbia  and  Mt.  Pleasant,  11  mi. 
Estimated   cost.   $11,000.     E.   Armstrong,   interested. 
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Tenn.,  Krwin — Rlection  will  be  held  May  29  in  Unicoi 
County  to  voti-  on  $100,000  bonds  for  load.s  work.  \V.  S. 
Erwin,  Clk.     Notid  .Ian.  20. 

'IVnii.,  Fiiycttt-vllle — Ijincoln  County  Court  plans  to  hold 
election  in  AviKU.st  to  vote  on  $150,000  bonds  for  road  im- 
provements. 

Tenn..  HoiiderNon — Election  will  be  held  in  Chester  County 
in  AuKUst  to  vote   on  $100,000   bonds  for  road   work. 

Tenn.,  .laekson — Election  will  soon  be  held  in  Chester 
County   to  vote  on  $100,000   bonds  for  road   work. 

Ky.,  Ileilfonl — Election  will  be  held  May  27  in  Trimble 
County  to  vote  on  $90,000  bonds  for  road  work.  W.  C.  Morgan, 
County  Judye. 

Ky.,  Ilrook.svllle — Election  will  be  held  June  17  in  Bracken 
County  to  vote  on   $20,000   bonds  for  road  improvements. 

Ky.,  KIktou — Election  will  be  held  .June  10  in  Todd  County 
to   vote   on   $190,000   bonds   for    road    improvements. 

Ky.,  I'adiK-ali — Bids  will  be  received  by  McCracken  (bounty 
Court  until  May  2  for  improving  Clark  Line  Rd.  G.  G.  Single- 
ton, County  (^Ik. 

Ohio,  Akron — Report  submitted  to  City  Council  estimatinjr 
cost  of  pavins   25  streets.     J.   E.  Gehres,  City  Engr. 

Ohio,  Atben.s — Rids  will  be  received  by  Commissioners  of 
Athens  County  about  May  1  for  lesurfacing  Sugar  Creek- 
Canaanville   Kd.     George  A.  Coc,  County  Audr. 

Ohio,  BowlinK  IJreen — Bids  will  be  received  by  R.  S.  Gilles- 
pie, Audr.,  Wood  County,  until  Apr.  25  for  purchase  of  $S0,000 
bonds    for    road    imijrovements. 

Ohio,  Cannl  Dover — I'lans  being  considered  by  City  Offi- 
cials, .School  lioaid  and  property  owners  for  extending  West 
5th  St.  through  to  Wooster  Ave. 

Ohio,  Cnuton — City  Council  passed  resolutions  to  improve 
Scoville  and  Eiberty  Ave.     William  E.  Sarver,  City  Engr. 

Ohio,  Celina — (OtliciaD^Bids  will  be  received  by  N.  L. 
Hinton.  County  Highway  Supt.,  until  1  p.m.,  .\i>r.  28,  for 
improving   W'eitzel   Kd. 

Ohio,  Celina — (Official) — Bids  will  be  received  by  X.  L. 
Hinton.  County  Highway  Supt.,  until  1  p.m.,  Apr.  28,  for 
improving   Cummings   Rd. 

Ohio.  Chillieothe — City  Council  pa.sscd  resolution  to  curb, 
gutter  and  construct  sidewalks  on  both  sides  of  Water  .St. 
between  Mulberry  and  Bridge  St.     H.  M.  Redd,  City  Engr. 

Ohio.  Clneinnatl — Rids  will  be  received  by  Board  of  Com- 
missioners of  Hamilton  County  until  May  5  for  improving 
Wesselman,  Three  Mile  and  Kugler  Mill  ltd.  and  Camargo 
Pike. 

Ohio,  Cleveland — (Official) — Bids  will  be  received  by  Com- 
missioner of  Purchases  and  Supplies,  Room  511,  City  Hall, 
until  noon.  .\pi-.  26.  for  grading,  draining,  curbing  and  paving 
Albion,  Ashvvdcid.  Beckett,  T!iickc\e,  Chadborne,  Corby,  Dre.x- 
more,  Haddani.  ItMini)toii.  Kiniiier,  Kisvvick,  T^udlow,  Living- 
ston, Ripley  and  Snut  hiugtcm  ltd..  Ardooii.  Cormere  and  Grif- 
fing  Ave..  Nortli  MoiilMnd  and  Shak.i-  Blvd.  Robert  Hoffman, 
City  Engr. 

Ohio,  Columbus — Bids  will  be  received  by  Clinton  Cowen. 
State  Highway  Comr..  Columbus,  until  Apr.  2S,  for  construct- 
ing  roads  in   34   counties. 

Ohio.  Columhus — I'lan.s  being  prepared  for  paving  \\'ils()n 
Free   Pike. 

Ohio,  CoNhorton — Bids  will  be  received  some  time  in  Jlay 
for  paving  4  mi.  of  West  Lafayette  Rd.  with  brick.  A.  H.  Saw, 
Engr. 

Ohio,  Dayton — No  bids  were  received  by  County  Cotnmis- 
sioners  Anr.  1  for  constructing  Range  Rd.  Work  will  be  re- 
advertised. 

Ohio,  Dayton^(Offlcial) — nBids  will  be  received  by  Commis- 
sioners of  Montgomery  County  until  10  a.m,  Apr.  25,  for 
Shakertown  Pike  improvement.  Walter  H.  Aszling,  County 
Clk. 

Ohio,  Delianee — City  contemplates  expenditure  of  $50,000 
for    paving'.      V.    D.    Weinsenburger,    City   Clk. 

Ohio,  LoKan — Bids  will  soon  be  received  for  paving  Zanes- 
ville  Ave.  and  High  St.  lOstimated  cost,  $19,000.  R.  W]  Bowen, 
Engr. 

Ohio,  Marion — City  Council  passed  ordinance  for  improving 
Bain  Ave.  from  State  to  Vine  St.     H.  H.  Noyes,  City  Engr. 

Ohio,  MaryiDville — (Official) — Bids  will  be  received  bv  1.  T. 
Southard,  Village  Clk.,  until  noon,  Apr.  2S,  for  improving 
West  9th  St.  from  Maple  to  Grove  St. 

Ohio,  Mt.  Vernon — City  Council  passed  resolution  to  pave, 
curb,  gutter  and  drain  Division  .St.  from  Burgess  to  Gambler 
St.      R.   S.    Blinn.   City   Engr. 

Ohio.  New  I..e.vinKton — Surveys  being  made  by  John  Rail- 
lie,  Engr..  for  paving  Somerset  Rd.  No.  35(i  and  New  Lexington 
Rd.  No.  354  in  Perry  County.     Gordon  Smith,  County  Audr. 

Ohio,  Pique — Citv  (Council  adopted  resolution  for  ))aving 
East  Ash  St.  from  Main  St.  to  Great  Miami  Bridge.  A\cb))er 
St.  from  South  to  Wood  St..  Greene  .St.  from  Caldwell  St.  to 
Broadway  and  South  St.   from   Brice  Ave.   to   Washington    l"ike. 

A.  Schroeder,  City  Engr. 

Ohio,  Ravenna — Bids  for  $13,000  voted  by  Randolph  Town- 
ship and  $20,000  by  Suffleld  Township  for  road  improvements. 
Work  will  be  done  under  supervision  of  Portage  County  Im- 
provement Association. 

Ohio,     Salem — City     contemplates     paving     Jennings     Ave. 

B.  M.  French,  City  Engr. 

Ohio,  Steuhenvllle — Bids  will  be  received  by  George  W. 
Fiorden,  Dir.  Pub.  Ser.,  until  Api'.  27,  for  grading,  curbing  and 
paving  South  Alley  in  Reserve  PI.  from  Reserve  .\ve.  to  South 
Bend  Blvd..  West  Alley  in  Reserve  PI.  from  South  Alley  to 
Midway  Alley  and  Midway  Alley  from  South  Bend  Blvd.  to 
Reserve  Ave.';  East  Alley  in  Reserve  PI.  from  South  to  Midway 
Alley  and  Midway  Alley  from  Reserve  Ave.  to  Bellevue  Blvd. 
J.  n!  Leech.  City  Engr. 


Ohio,  Kteuhenville — City  contemplates  paving  Vine  St.  from 
Euclid  Ave.  to  Virginia  St.  and  Elm  St.  from  Clinton  to  Wash- 
ington St.     J.  N.  Leech,  City  Engr. 

Ohio.  Steuhenvllle — ((JItlcial)  —  Bids  will  be  received  by 
Commissioners  of  Jefferson  County  until  1  p.m.,  Apr.  25,  for 
brick  road  beginning  at  terminus  of  West  Market  St.  Rd. 
Iiavement  at  corporation  line  of  city  and  running  westward 
along  Steuhenvllle  and  (Cambridge  Rd.  to  point  near  Hukill's 
School    Mouse.      Estimated    cost,    $41, 600. 

Ohio,  YouHKNtonn — Bonds  for  $40,600  sold.  Proceeds  will 
l)e  used  for  road   work   in   Mahoning  ("ounty. 

Ohio,  VoungMtonn — City  Council  passed  resolution  to  pave 
Calvin  St.  between  Federal  St.  and  north  line  of  city  lot 
No.    S892.      F.    M.    Lillie,   City    Engr. 

Ohio,  KaneNvllle^ — Bids  will  bo  received  by  city  about  May 
1  for  paving  Market  St.  from  Tracks  of  Pennsylvania  R.R.  to 
I'nderwood  St.  Estimated  cost,  $23,500.  Carl  Spencer,  City 
Engr. 

Iu<l.,  AnilerMon — Plans  being  prepared  by  W.  O.  McVaugh, 
County  .Siiiv.,  for  gravel  road  in  Adams  Township.  E.  T. 
Flahaviii,  Audr.   Madison  County. 

lull.,  Iledford — Bids  will  be  received  b.v  Commissioners  of 
Lawrence  County  until  1  p.m..  May  2,  for  gravel  or  macadam- 
ized  road    in    I'leasant   Run   Township.      E.   W.   Edwards,   Audr. 

In<l.,  illoomington — Bids  will  be  received  by  Commissioners 
iif  Monroe  County  until  2  p.m..  May  2,  for  gravel  roads  in 
Perry  and   lilooniington  Townships.      W.  F.  Kinser,  Audr. 

In<l.,  Ilroad  Klpple — Bids  will  be  received  bv  Board  of 
Trustees  until  7:30  p.m..  May  2,  for  cement  sidewalks  on 
Cornell  and  Ashland  Ave.  and  59th  and  60th  St.  E.  H.  Pursel, 
Pres. 

Ind.,  Kowler — ^Bids  will  be  received  by  Commissioners  of 
Benton  County  until  1  p.m..  May  8,  for  road  in  Hickory  Grove 
Township.     Warren  Mankey,  Audr. 

Ind..  Frankfort — Bids  will  be  received  bv  Commissioners 
of  Clinton  County  until  2  p.m.,  Mav  3,  for"  gravel  roads  in 
Madison,  Washington,  Union  and  Owen  Townships.  E.  Sprav, 
Audr. 

Intl..  <;oshen — Rids  will  be  received  by  Commissioners  of 
lOlkhart  County  until  2  p.m..  May  2,  for  concrete  roads  in 
L(jcke  and  Olive  Townships.     A.  R.  Bemenderfer,  Audr. 

Ind.,  .letl'erMonville — Rids  will  be  received  by  Commission- 
ers of  Clark  County  until  10  a.m..  May  1,  for  improving  road  in 
.Icffersonville   Township.     George  W.   Stone,   Audr. 

Ind.,  Laporte — Rids  will  be  received  bv  Commissioners  of 
l.aporte  County  until  10  a.m.,  May  4,  for  road  in  Scipio  Town- 
sliip,     F.  A.  Hausheer,  Audr. 

Ind.,  .Marion — Bids  will  be  received  bv  Commissioners  of 
'.rant  County  until  May  10  for  improving  Rogers  and  Milford 
U(l.  in  Centi-r  and  Franklin  Townships  M.  McCrea,  County 
Audr. 

In«l.,  Muneie — City  plans  to  improve  9th,  3d,  Howard  and 
Washington  St.  by  paving,  curbing  and  guttering.  B.  P.  Dear- 
dorf.  City  Engr. 

Ind.,  New  Albany — (Official) — City  has  been  obliged  to 
I.osti)one  improvement  of  Market  St.  from  13th  to  Washington 
.St.    indefinitely.      S.    T.    Mann,    (Mty    Engr.      Noted    Apr.    6. 

Ind..   \\inehe.ster — Bonds  for   $27,600   sold.      Proceeds  will  be 

used   for   iinpr()\i!ig   number   of   county   roads. 

'"'Vl'-v"';;*'*'  <'«■«•«'''— Citizens  voted  $50,000  bonds  for  pav- 
ing.     L.   N.   Hunt.   City   Engr.      Noted  Mar.   9   and   30. 

ments''"   '""•■'*"" — '^^''^'   appropriated   $8,000   for   road   improvc- 

.Mieh.,     Kseanaba— William     J.     McDonald,     Citv     Engr       in- 
structed by  (^ity  Council,  to  submit  estimate  of  ci  "°'- 
Stephenson    Ave.    from    Hartnett   Ave.   to   Ore   St. 


■  mate  of  cost  of  grading 
to  Ore   St. 

qi(;"fi!",!'",..!!.V!!*,'"f'' ~'''*'^*'"-'*  contemplate  expenditure  of  $26,- 
91  h    for    paving   during   year. 

,..,vynn''"  r?"''''""7riF'^'^''"S,   r'-ently    voted    $23,000    bonds    for 
and   23'  *^''    *^^amp,    Toledo,    Ohio,    Engr.       Noted    Mar.    9 

troAMnN"    ""<1?«>"— Lenawee    County,    Dover 
$50,000  bonds  for  road  work. 


Mich.,    l.aiiNiiig— City    contemplates    expenditure    ol 
lor  paving.      H.  A^  .  Sparks,  City  Engr. 

Mieh.,     Lowell— Bowne     Township     recently     voted 
bonds    for    road    work. 
Mieh 


Township,  voted 
$33,000 
$13,000 


K-,>fl\i'tl\ann'!!.l'l"T^^'^^^:j^'?     County,      Garfield      Township, 
voted   $48,000  bonds  for  road  improvements. 

Mich.,  Ogden— Lenawee  County,  Ogden  Township,  contem- 
plates  expenditure   of  $60,000   for  road   improvements. 

i.^t ?'"■''■•/,?" ""■""'"",' "i?."*'   being  considered   for   paving   Ball   St. 
between   Oliver  and  King  St.      E.  S.  Brewer,  City  Engr. 

,.A„^!'''''V    ••«>"<'"<"--<"'tizens    of   Oakland    County    voted    $1,000,- 
000   bonds   for  road   work.     Noted  Nov.   4. 

Mieh.,  Portland — Citizens  recently  voted  to  construct  3-mi 
road. 

Mieh.,  KoMeommon — Roscommon  County  <onteini)Iates  ex- 
penditure of  $75,000   for   road  work.  " 

Mieb..  Saginaw — (Official) — All  bids  received  Apr  11  for 
paving  Washington  and  Park  Ave.,  7th,  Meredith.  Maple,  Ruby 
and  State  St.  rejected.  New  bids  will  be  received  until  Mav  '' 
H.    H.    Eymer,    City    Engr.      Noted    Apr.    fi. 

III.,  Alton — Contract  for  paving  Edwards  St.  will  be 
awarded  about  June  10.  Estimated  cost,  $76,119.  T.  H  Lan- 
don.  City  Engr.     .\oted  Mar.  9. 

111.,  Arlington  HeightN — (Official) — Bids  will  be  received  by 
Commissioners  of  Cook  County  until  .Vpr.  27  for  98,000  yd. 
asphaltic  concrete  paving  on  concrete  base,  including  grading 
and  curbing.  Estimated  cost,  $186,821.  Ewing  &  Allen.  U 
West  Monroe  St.,   Chicago,   111. 

111.,   Chlcago^See   item   under   "Sewer.s." 

III.,  Kdgnr — (Official) — Bids  will  be  received  by  Harvey 
Brummett,  Comr.  of  Highways.  Town   Hall,  until   2   p.m.,   Apr. 
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27,  fur  tl.t'iOO  llii.ft.  K>'<tV)<l  roiul  on  (Ini'doti-HuHh  ltd.  iir  Idl. 
No.  I.  ll.Xtiii  llii  ri  on  \V<-u<l  ltd.  or  lUI.  No.  2  und  5,010  lln  ft. 
on   Wolf  Moinol   Kd    ,<r  ltd.   No.   3. 

III.,  l''rrr|ior«  <'lt.v  pluiiH  to  t'X|ii>nd  about  $51,7.11  for  Ini- 
piovMiK  viiin>iiH  wtH'i'lH  with  lirlrk  piivcnnMil,  t'onlriirt  will 
1)1'  iiwiii'iU'd  m>nn>   llinr   In   May.     I'liurU'M  S.   Ilrpnt-i-.  rily    ICnKf. 

III.,  >lollii<-  lildH  will  Hoon  Ik-  r<-i-i<lvt>d  liy  .Stiitc  lllKliwiiy 
I'oninilNslnii.  .Sill  liiKlli'ld,  for  roiiil  work  for  North  wrMl  DlHtrltt 
of  Molin.-.  \Vlllliini  \V.  Marr,  SprliiKll<ld,  .•'^tati'  lllnhway 
Coinr. 

III..  Miir|>h>i.lMir€»— Hondd  for  IIH.OOO  voted  by  iltl/.cii.M  of 
Kast    .Marlon   'rowiiHhIii    for   road   Inipt'ovonicntM. 

III.,  Miir|>h>iil>or»  llondH  for  )  15,(100  votod  by  clllzi'nH  of 
Wi'.Mt    .NhirioM    ■ri>wii.-<lilp    for    road    linprovfiiirnts. 

III.,  I'rorlii  fouiity  ConinilMNloiu-iH  petitioned  to  Improve 
We.Mt     Wa.shlimlon    St.,    ICaxt    Teorlii.       lOst linated    eoHt,    $,19,S00. 

\\  l«,  JniirHVlllr — I'ltv  planx  to  pave  Oakland  Ave.  with 
a.Mohalt  ami  Kianklln  St.  with  brick.  J.  I",  llanunarlund,  City 
Clk. 

iown,  nnveiiporl — HIda  will  soon  be  received  for  pavlnK 
Main   St.      Kstlinaved   coHt,   $6,000.      A.    U.    Houdlnot,    City    KnKr. 

I««n,  Ml.  \>r  -t'lty  contemplates  paving  number  of 
streets.       ,1.    .N.     l-llleburn,    Clk. 

loMii,  Olluiiinii — t'ltv  Council  passed  resolution  to  pave 
Church  .St  ami  Chester  Aviv  from  Wlllard  to  Mllner  St.,  West 
Ith  .St.  from  lii-nton  to  Mcl'herson  Ave.  and  Mcl'herson  Ave. 
from   2d   to    Ith   St.      .John    Itrady,    City   Kn^r. 

Itltiin..  ilulTnl<i — HIds  will  be  received  by  John  A.  Berg:, 
County  .\ndr..  until  1 '  p.m..  May  2,  for  Improving  number  of 
county    roads. 

Minn.,  CrookM<«n — Bids  will  be  received  by  H.  J.  Welte. 
County  Audr.,  until  10  a.m.,  Apr.  25,  for  Improving:  number  of 
county  roads. 

Minn.,  Duluth — St.  I..ouls  County  Commissioners  appropri- 
ated $104.!>0.1  for  road  work. 

Minn..  Dnluth — City  contemplates  pavinp:  r)Sth  Ave..  W., 
from  Main  to  Itoosi'Velt  St.  and  21st  Ave..  K.,  from  Stiperlor  to 
4th  St.  Kstimated  cost,  $10,226  and  $7,217,  respectively.  A. 
Ayers.  City   Enprr. 

Minn.,  l,ake  City — Bonds  for  $500,000  voted  by  Winona 
County  for  road  work. 

Minn.,  MInnenpoIlM — Bids  will  be  received  by  A.  P.  Erick- 
son.  County  Audi-.,  until  11  a.m..  May  1,  for  road  work  under 
Contracts    Kos.    3.    4    and    7. 

Minn..  St.  I'nul — Bids  will  be  received  by  August  Hohon- 
stein.  Pur.  Ast.,  until  10:30  a.m..  Apr.  24,  for  Kradinpr  Fairmont 
Ave.   from  Kenneth  to  Prior  Ave.     Oscar  Claussen,  City  Eiiffr. 

Minn..  St.  I*aul — City  contemplates  iniprovinK  following 
streets  liy  sradlnpr.  pavins,  curbing  and  constructing  side- 
walks: University.  Summit.  Cromwell.  Hague.  ^V'he(>!er,  Ash- 
land, Payne.  May,  Shields,  Sherburne,  Pleasant,  Smith,  Barrett, 
Iglehart!  T.,exinKton,  Fairview,  Goodrich.  Stewart  and  Fair- 
mount  -Vve..  Wasceca,  Cook,  Charlton,  Chatsworth,  Edmund, 
View,  St.  Clair,  Edgerton,  Fuller,  West  3d,  Ravoux,  Simpson, 
Svndicate,  l^afond.  JIaple,  Keller.  Kent,  Blaii-.  Palace  and  12th 
St..  alley  in  Block  S.  Merriam  Park  3d  Addition,  alloy  in 
JlcCarrick's  Subdivision,  Block  SS.  Lyman  Dayton's  Addition, 
alley  in  Scotten's  Subdivision,  Block  71,  Lyman  Dayton's  Addi- 
tion and  alley  in  Block  5,  Manson  &  Simonton's  Addition. 
Oscar  Claussen,  City  Engr. 

Knn.,  Heringrton — City  contemplates  paving  West  Walnut 
St.     K.   Riddle,   City   Engr. 

Kan.,  OsweKo — City  Council  contemplates  expenditure  of 
$50,000  for  paving.  A.  C.  Moore,  Frisco  Bldg.,  Joplin,  Mo., 
Engr. 

Kan.,  Peabody — City  plans  to  pave  several  streets. 

Kan..  Scott  City — City  plans  to  pave  several  blocks  with 
concrete. 

S  D.,  Sioux  Falls — (Official) — Bids  will  be  received  by 
Walter  Levse.  Citv  Audr..  until  Apr.  24  for  paving  11th  St. 
Estimated  cost,  $13,473.     S.  B.  Howe,  City  Engr.     Noted  Apr.  6. 

Mont.,  Basconi — Bids  will  soon  be  received  by  Commission- 
ers of  Rosebud  County  for  grading  40-mi.  roacl. 

Mout.,  Billin^.s — County  contemplates  47  mi.  graveled  high- 
way.     R.   H.   Murray,    322   Stapleton   Bldg.,   Engr.    of  Constr. 

Mont.,  Bntte — Plans  being  considered  by  city  for  paving 
several  alleys  between  Commercial  and  3rd  St.  J.  J.  Arm- 
strong, City  Engr. 

Mont.,  Hardin — Plans  being  prepared  by  J.  Graham,  County 
Engr.,  for  road  and  bridge  work. 

Mo.,  Alton — City  contemplates  expenditure  of  $84,000  for 
paving.     T.   L.   Langdon,   Engr. 

Mo..  Kennett — Bids  will  soon  be  received  for  paving  Wash- 
ington Ave. 

Mo.,  Marshall — Commissioners  of  Saline  County  contem- 
plate expenditure  of  $10,000  for  40  mi.   road. 

Mo.,  Miller — Bonds  for  $30,000  sold  for  road  work  in  Eight 
Jlile  Road  District.  R.  M.  Cass.  L.  A.  Raydon  and  G.  Hobbs, 
Comrs.     Noted  Jan.  20  and  Mar.  16. 

Ark.,  Jonesboro — (Official) — An  adverse  decision  of  Su- 
preme Court  has  caused  Otwell  Road  District  to  postpone 
construction  of  18  mi.  asphalt  road  between  Jonesboro  and 
Otwell  indefinitely.  Lund  &  Hill,  Southern  Trust  Bldg.,  Little 
Rock,  Engr.     Noted  Apr.  6. 

Tex.,  Caldwell — Bids  will  be  received  by  Burleson  County 
Commissioners'  Court  until  July  10  for  constructing  sand  clay 
roads.     Estimated  cost,  $20,000.     C.  H.  Malejowsky,  Engr. 

Tex.,  Cisco — Bonds  for  $60,000  voted  for  road  work  in 
Precinct   No.    4. 

Tex.,  Dallas — Bids  will  soon  be  received  for  resurfacing 
Moser  St.  from  Monarch  to  Frederick  St.  H.  Moseley,  City 
Engr. 

Tex.,  Fairfield — Commissioners  of  Freeman  County  plan  to 
call  election  to  vote  on  $62,000  bonds  for  road  work  in  Street- 
man   District. 


Tf»„  (;iiliicMvlll<> — City  contemplates  puvliiK  ('omnierce, 
IHxoM  .inil  W  .Hi  California  Ht,  with  rock  uHphullum.  H.  J. 
liiazilloii,   Clly    lOiiKr. 

'r«'»„  MeKlnn<->  lllds  will  bo  ncelved  l)y  S.  Cameron,  City 
Secy.,   until  Apr.  25,   for  Hlri'i't  Iniproveiiii-nlH  In   District  No.  4. 

(tkln.,  Me.AlfNlt'r — CoinmlMMloiierH  of  I'llttiburK  (.'ounty  con- 
leiHplale  $(;(), 000  bond  Immuo  for  JufferHon  Ill(;hwtty  throuKli 
con II I  v. 

oklii.,  rolenu — lOleetlon  will  bo  held  May  6  In  northern 
pail  <!(■  I,e  l''ore  County  to  vote  on  bonds  for  roud  to  llmltH  of 
Sel.asllaii   County,    Ark.      A.    H.   Green,    I'oteau,   County   Comr. 

Okin,,  Wnurllui — lOlectlon  will  bo  held  May  11  In  Jefferson 
County,  lOarl  Township,  to  vote  on  $25,000  bonds  for  roud 
work. 

Colo.,  tiolficn — Bids  will  be  received  by  C.  E.  Lawrence 
County  Clk.,  until  2  p.m.,  Apr,  29,  for  cxtendInK  West  Colfax 
Ave.     Itil.    4.x    ml. 

Idaho,  Orollno — City  plans  to  pave  streets  In  District  No.  2. 

I  Inh,  Sail  l,nk<-  «'lty  (Ofllclal)— Bids  will  be  received  by 
Gordon  Snow,  Clly  Ueedr.,  until  May  2,  for  pavlnt?  6th  Ave 
from  |{  lo  II  St.  with  hilullthlc.  Estimated  cost,  $19,143.  H  Q 
Cannuii.  City   ICiiKr. 

W'liMh.,  4'oirnx  —  MIds  will  be  received  by  G.  H.  Newman 
Couiily  Audr.,  until  May  1,  for  iiaving  7  ml.  Permanent  HlKh- 
w.iy   No.    10.     J.   M.   McCaw,   County    lOnnr. 

WnNh.,  Oakvllle — City  plans  to  grade  and  construct  slde- 
\valks  on    several   streets.      (!,   W.   Gauntlett,    Montesano,    Engr. 

WaMh.,  i'alouNO — City  contemplates  paving   Main  St. 

WaNh.,  Seattle — Bids  will  be  received  by  County  Auditor 
until  May  1  for  grading  and  paving  highway  between  Auburn 
and    lOnumclaw.      lOstimaled    cost,    $50,000. 

W»Hh,  Seattle — Bids  will  be  received  until  May  2  by  County 
Auditor  for  paving  Permanent  Highway  No.  2-C.  Estimated 
cost,    $100,000. 

WaHh.,  Tnconia — Contract  for  Improving  Pacific  Ave.  will 
be  awarded  some  time  in  May.  Estimated  cost,  $24,000,  W.  C. 
Raleigh,  City  Engr. 

Ore.,  MarshtU'ld — All  bids  received  for  highway  from 
Coquille  to  Coos   Hay  rejected.     Work  will  be  readvertlsed. 

Ore.,  Salem — State  Highway  Department  will  have  sur- 
veys made  for  Crater  Lake   Highway. 

Calif.,  Antioeh — Plans  being  prepared  by  R.  R.  Arnold, 
County    Surv.,    for    highway    between    Antioeh    and    Pittsburg. 

Calif,,  Lodi — City  contemplates  improving  West  Oak  St. 
L.    F.    Barzelotti,    City    Engr. 

(:allf.,  Modesto — County  Highway  Commission  plans  to 
construct  158  mi.  of  road.  E.  H.  Annear,  County  Surv.,  pre- 
paiing  estimate  of  cost  of  work  which  will  probably  be  about 
$1,500,000. 

Calif.,  IVovota — Bids  will  soon  be  received  by  city  for  pav- 
ing various  streets. 

Calif.,  Pomona — E.  T.  Sederholm  recommended  that  city 
issue  $200,000  bonds  for  street  improvements.  C.  E.  Bayley, 
City    Engr. 

Calif.,  Redwood  City — Bids  will  be  received  until  May  1 
by  City  Clerk  for  curbing  and  constructing  sidewalks  on 
county  road   between  Five  Points  and  Whipple  Ave. 

Calif.,  Ripon — Bids  will  be  received  by  E.  D.  Graham, 
County  Clk.,  until  10  a.m..  May  3,  for  improving  Main  St. 
P.   E.   Quail,   County   Surv. 

Calif.,  Salinas — Plans  prepared  by  A.  Davis,  City  Engr.,  for 
paving  John  St.  with  asphalt  on  concrete  base.  Estimated 
cost,    $11,096. 

Calif.,  Sunnyvale — Plans  being  prepared  by  F.  P.  McCray, 
Town  Engr.,  for  paving  several  streets. 

Calif.,  Ukiah — J.  L.  McCracken  interested  in  plan  to  issue 
bonds  for  highway  from  Cold  Creek  to  Lake  (jounty  line. 

Que.,  Laval — Bids  will  be  received  by  City  Council  until 
Apr.   25  for  macadamizing  roads. 

Que„  Outremont — City  contemplates  expenditure  of  $15,000 
for  concrete  sidewalks.     J.   Duchastel,   City   Engr. 

(iue.,  St.  Louis  de  Terrebonne — -City  Council  contemplates 
expenditure   of  $9,000   on   road  work. 

Ont.,  Glencoe — City  Council  plans  to  construct  cement  side- 
walks on  Simpson  St.     George  Wilson,  City  Clk. 

Ont.,  Mitchell — Perth  County  will  expend  about  $20,000  for 
road    work.      John    Rogers,    County   Engr. 

Ont.,  Ottawa — City  Council  contemplates  expenditure  of 
$40,141  for  constructing  driveways  and  street  paving.  N.  H. 
H.    Lett,    City    Clk. 

Ont.,  Richmond  Hill — City  Council  will  replace  wooden 
sidewalks  on  outlying  sections  of  Yonge,  Mill  and  Center 
St.  with  concrete  walks.     A.  J.  Hume,   City  Clk. 

Ont.,  Sarnia — Movement  is  being  agitated  to  pave  London 
Rd.  inside  of  corporation  limits  with  brick.  J.  D.  Stewart, 
City    Clk. 

Ont.,  Toronto — City  Council  plans  to  construct  highway 
between   Toronto  and   Hamilton. 

Man.,  Brandon — Plans  being  considered  for  20  mi.  high- 
way between  Brandon  and  Sewell,  cost  of  which  will  be  borne 
by  city  of  Brandon  and  municipalities  of  Norfolk,  Elkton  and 
Cornwallis.      T.   H.   Johnson,  Winnipeg,   Minister  of  Pub.  Wks. 

Alta.,  Edmonton — Bids  will  soon  be  received  by  city  for 
improving   Portage    Ave.      C.    E.    K.    Cox,    City   Clk. 

B.  C,  Victoria — C.  H.  Rust,  City  Engr.,  estimates  cost  of 
proposed   Johnson   St.   bridge   between   $750,000  and   $800,000. 

Bids  In  and  Contracts  Awarded 
Mass.,      Abington — Massachusetts      Highway      Commission 
awarded     contract     for     road     work     in     Abington     to     E.     F. 
ROURKE.    Abington,   at    $6,961. 

Mass,,  Ashby — Massachusetts  Highway  Commission  award- 
ed contract  for  road  work  in  Ashby  to  DAVID  H.  DAMO.V, 
Ashby,  at  $15,509. 
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Ma.sM.,  DiKhton — Massachusetts  Highway  Commission 
awarded  contract  for  road  work  in  Dighton  to  HAMII-TON 
FLOOD,   Wollaston,   at  $8,861. 

MoNN.,  f.louceNter — Massachusetts  Highway  Commission 
awarded  contract  for  road  work  in  Gloucester  to  ANDREW  M. 
CUSACK,  319   Washington  St.,  Boston,  at  $26,822. 

MaNN.,  MontiiKuf — Massachusetts  Highway  Commission 
awarded  contract  for  road  work  in  Montague  to  R.  P.  HUD- 
SON,  Melrose,   at   $16,735. 

MaNN.,  Northlielil — Massachusetts  Highway  Commission 
awarded  contract  for  road  work  in  Northtleld  to  LANIO  CON- 
STRUCTION   CORPORATION,     Meriden,    Conn.,     at    $10,078. 

N.  Y.,  IlinKhnniton — Contract  for  paving  Beethoven  St.  with 
bitulithic  awarded  to  W.VRRKN  BROS.  CO.,  Boston,  Mass.,  at 
$2.30  per  sq.yd.     W.  E.  Weller,  City  Engr.     Noted  Jan.  27 

N.  Y.,  New  York — (Borough  of  Bronx) — (Offlcial) — Contract 
for  constructing  sidewalks  in  Review  PI.  from  West  238th 
to  West  239th  St.  and  in  West  23Sth  St.  from  Broadway  to 
Bailey  Ave.  awarded  to  BlIRNSIDE  CONTRACTING  CO.,  27 
Burnside   Ave.,   Bronx,   at    $S.470.      Noted    Mar.    30    and   Apr.    13. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Otiicial) — Low 
bids  received  Apr.  12  for  (a)  regulating  and  paving  with  pre- 
liminary asphalt  pavement  on  5-in.  concrete  foundation  Atkins 
Ave.  from  Hlake  to  New  Lots  Ave.,  (b)  East  3rd  St.  from  Ave. 
I  to  J;  (c)  Wakeman  I'l.  from  1st  to  3rd  Ave.,  (d)  East  ISth 
St.  from  line  100  ft.  south  of  Ave.  K  to  Ave.  L,  (e)  77th  St. 
from  5th  to  6th  Ave.,  (f)  regulating,  curbing  and  paving  with 
preliminary  asphalt  pavement  on  5-in.  concrete  foundation 
Bay  Ridge  PI.  fiom  Ovington  Ave.  to  line  about  100  ft.  north- 
erly; (g)  regulating  and  paving  with  permanent  asphalt  pave- 
ment on  6-in.  concrete  foundation  Henry  St.  from  East  8th 
St.  to  Ocean  Parkway,  (h)  17th  Ave.  from  05th  to  67th  St.;  (i) 
regulating,  grading,  curbing  and  laying  sidewalks  on  Ave.  L 
from  East  92nd  St.  to  East  !ir,th  St.;  (j)  23rd  Ave.  from  79th 
St.  to  Stillwell  Ave.;  (k)  regulating,  grading  and  curbing  with 
permanent  asphalt  and  grade  1  granite  pavement  on  6-in. 
concrete  foundation  Rochester  Ave.  from  President  St.  to  East- 
ern Parkway;  (1)  regulating,  curbing  and  laying  sidewalks 
and  paving  with  permanent  asphalt  pavement  on  6-in.  con- 
crete foundation  77th  St.  from  6th  to  7th  Ave.,  were  as  fol- 
lows: Sicilian  Asphalt  I'aving  Co.,  41  Park  Row,  (a)  $3,902, 
(k)  $6,185;  Uvalde  Asphalt  Paving  Co.,  1  Broadway,  (f)  $855; 
Cranford  Co..  52  9th  Ave.,  Brooklyn,  (b)  $6,037,  (d)  $4,671,  (g) 
$3,338.  (c)  $9,906.  (h)  $6,398;  Brooklyn  Alcatraz  Asphalt  Co., 
407  Hamilton  Ave.,  Brooklyn,  (e)  $4,868,  (1)  $5,952;  Louis 
Gremato,    (i)    $2,226,    (j)    $2,179.      Noted   Apr.    6. 

N.  Y.,  New  York — (Borough  of  Queens)  —  (Ollicial) — Bor- 
ough Asphalt  Co.,  1301  Metropolitan  Ave.,  Brooklyn,  at  $21,212, 
submitted  lowest  bid  for  regulating,  grading  and  paving  for 
width  of  20  ft.  centrally  located,  with  permanent  pavement 
of  sheet  asphalt  on  concrete  foundation,  6  in.  in  thickness. 
Rockaway  Beach  Blvd.  (Washington  Ave.),  from  Adirondack 
Blvd.  to  Beach  126th  St.  (I'elham  Ave.),  5th  Ward;  United 
States  Wood  Preserving  Co.,  165  Broadway,  Manhattan,  at 
$31.20  per  M  for  furnishing  and  delivering  40,000  wood  blocks. 
Noted  Apr.   6. 

N.  Y.,  New  York — (Borough  of  Queens) — (Official) — Con- 
tract for  furnishing  and  delivering  200.000  gal.  asphaltic  road 
oil  and  600,000  gal.  light  road  oil  awarded  to  STANDARD  OIL 
CO.,  26  Broadway,  Manhattan,  at  $0.0685  and  $0.05  per  gal., 
respectively;  900  tons  limestone  or  other  inorganic  dust  to 
EDWARD  E.  BUEHLER,  at  $7.40  per  ton.     Noted  Mar.  2  and  16. 

N.  Y.,  Oswego — (Official) — Contract  for  paving  West  6th  St. 
awarded  to  TYNE-WELLEY  CO.,  Binghamton,  at  $13,236; 
West  8th  St.  to  BARBER  &  SERAPIN,  Binghamton,  at  $13,384. 
J.   F.   Flanigan,   City   Engr. 

N.  J..  Freehold — Hafeman  Co.,  Freehold,  at  $19,188.  sub- 
mitted lowest  bid  for   first  section   of  Preehold-Adelphia   Rd. 

N.  J.,  Jer.sey  City — (Official) — Contract  for  improving  Skill- 
man  Ave.  awarded  to  W.  S.  T.  CRITCHFIELD,  Jersey  City. 
Noted  Apr.  6. 

N.  J.,  Port  Kliznbeth — Board  of  Chosen  Freeholders  award- 
ed contract  for  road  from  Port  Elizabeth  to  Tuckahoe  to 
CRAIG  &   MULFORD,   Cedarville,   at   $14,474. 

Penn.,  KlienMliurg — Contract  for  furnishing  limestone,  bal- 
last and  shale  required  in  constructing  4  mi.  road  between 
Mundays  and  Kbensburg.  which  will  be  one  of  links  in  pro- 
posed highw.iv  lilt  ween  Eliensburg  and  Johnstown  awarded 
to  DANIEL  CUSTER  &  SONS,  Johnstown.     Noted  Feb.   17. 

Va.,  AVytheville — Contract  for  3%  mi.  macadam  road  in 
Wythe  County  awarded  to  J.  B.  WARDEN,  Pulaski.  About 
$16,000  available  for  work. 

VV.  Va.,  Huntington — Contract  for  paving  10  mi.  of  Ohio 
River  Rd.  awarded  to  HATFIELD  CONSTRUCTION  CO.,  at 
about  $170,000.     Noted  Mar.  9. 

\V.  Va.,  PIneville — Contracts  for  road  work  in  Wyoming 
County  awarded  as  follows:  Section  1  to  HENNING  & 
HAGERDORN.  Greensboro,  N.  C,  at  $42,481;  Section  4  to 
"WINSTON  &  CO.,  Hancock,  Md.,  at  $58,292;  Section  5  to 
KEELY  BROS.,  Clarksburg,  at  $34,540;  Section  10  to  T. 
TOWLES  &  CO.,  Princeton,  at  $32,952.  Blake  Tavlor.  Ch. 
Engr.       Noted  Jan.  13  and  Apr.  13. 

Fla.,  Pensaeola — (Official) — We  have  been  informed  that 
city  will  prob.ibly  construct  Gulf  Beach  Highway  from  Pensa- 
cola  to  shore  by  day  labor.  L.  E.  Thornton,  City  Engr.  Noted 
Apr.   6. 

Fla.,  St.  Petersburg — Contract  for  paving  5th  and  8th  Ave. 
north  from  Beach  Drive  to  new  seawall  with  brick  awarded  to 
GEORGI.\    ENGINEERING    CO.,    Augusta.    Ga.      Noted    Dec.    2. 

Ala.,  Camilen — Contracts  for  sand  and  clav  roads  in  Wilcox 
County  .iwarded  to  P.  O'P.RY.VN,  Camden,  CENTRAL  ALA- 
BAMA CONSTRUCTION  CO.,  Thomasville,  and  JORDAN  .% 
PHILLIPS.  Pineapple.  About  $31,000  available  for  work.  B. 
Hughes,  County  Rd.  Superv. 

Ala.,  Monroevilie — Contract  for  grading,  draining  and  grav- 
eling State  Trunk  Rd.  awarded  to  JAMES  E.  KYSER,  Burnt- 
sorn,  at  $50,000.     Noted  Mar.  30. 

I.ia.,  Alexandria — Contract  for  sidewalks  on  west  side  of 
Julia   St.    from    Turner   to   Polk    St..    both    sides   of   Elliott   St. 


from  Bolton  to  22d  St.  and  east  side  of  Albert  St.  from  Bolton 
to  Thornton  St.  awarded  to  O.  J.  CHAUDOIR.  I.  W.  Sylvester, 
City   Engr.     Noted   Apr.   6. 

La.,  Crowley— Contract  for  paving  3d  St.  awarded  to 
DE  JERSEY  &  NAFF.  Opelousas.     Noted  Mar.  30. 

lia.,  Shreveport — (Official) — Contract  for  C.57-mi.  gravel 
road  in  Caddo  Parish  awarded  to  HEALY  CON.STRUCTION 
CO.,  Meridian,  Miss.,  at  $23,531;  2.52  mi.  to  H.  NATTIN.  Shreve- 
port, at  $6,004.     J.  T.   BuUen,   I'arish   Engr.     Noted  Apr.   6. 

Tenn.,  Knoxvllle — Oliver  &  Hill  submitted  lowest  bid  for 
constructing  pike  roads  in  county.  Commissioners  contem- 
plate  expenditure  of  between   $100,000  and   $300,000. 

Tenn.,  Knoxville — Knox  County  Good  Roads  Commission 
awarded  contract  for  road  work"  to  J.  W.  MURRAY  CON- 
STUUCTION   CO..    Knoxville.      Estimated    cost,    $50,000. 

Tenn.,  AVincheNter — (Official) — Contract  for  125  mi.  ma- 
cadam roads  in  Franklin  County  awarded  to  C.  H.  BUTLER 
CO.,  Nashville,  by  Franklin  County  Highway  Commission. 
Bonds  for  $350,000  voted  for  this  purpose.  S.  S.  Swan,  Chn. 
Noted   Sept.   30   and   Feb.    24. 

Ohio,  Canton — Schilling  Construction  Co.,  Youngstown,  at 
$95,000,  submitted  lowest  bid  for  improving  Cairo-Hartville  Rd. 

Ohio,  Chate^rin  FallH — ((Jtficiai) — Contract  for  paving  South 
Main  St.  frorh  W'ashington  St.  to  South  Village  line  awarded 
to  FALLS  CONSTRUCTION  CO.,  306  American  Trust  Bldg., 
Cleveland,  at  $14,698.  Frank  R.  Lander,  American  Trust  Bldg., 
Cleveland,  Engr.     Noted  Apr.   6. 

Ohio,  EaNt  View — (Cleveland  post  office) — Contract  for 
constructing  sidewalks  on  Almyra  Rd.  awarded  to  OHIO 
QUARRIES  CO.     Charles  P.  Yolk,   Village  Clk.     Noted  Jan.   27. 

Ohio,  KaNt  View — (Cleveland  post  office) — Contract  for  im. 
proving  Amesbury,  Westbury  and  Milverton  Rd.  and  Birch 
Ave.  awarded  to  CLEVEL.A,ND  TRINIDAD  CO.  Charles  P. 
Volk.   Village   Clk.      Noted   Mar.    9. 

Ohio,  GibHonburg — Contract  for  improving  Gibson,  Web- 
ster, East  and  West  Yeasting,  Stevenson  and  Patterson  St. 
awarded  to  MfJDERN  CONSTRUCTION  CO.,   Fremont. 

Ohio,  Irunton — Contract  for  resurfacing  6th  St.  with  brick 
awarded  to  SCHERER  &  MOUNTAIN,  at  $18,033.  J.  R.  C. 
Brown,   City  Engr.     Noted  Apr.   13. 

Ohio,  Lancaster — Bids  were  received  for  paving  East 
Chestnut  St.  from  Maph"  to  Wyandotte  St.  from  Harper  & 
Stewart,  Bremen,  $7,841;  Wilson  &  Becker,  $8,487  and  J.  P. 
Kistler,    $8,095.     Julian  Griggs,   City   Engr. 

Ohio,  Marysvllle — Commissioners  of  Union  County  awarded 
contract  for  Moore-Williamson  Rd.  in  Washington  Township 
to  C.  S.   GRINDLE,   Richwood,  at   $11,220.     Noted  Dec.   9. 

Ohio,  St.  rialrsville — Contract  for  grading,  paving,  drain- 
ing and  curbing  Main  St.  awarded  to  W.  M.  MILLER,  at  about 
$9,000.     Noted  Mar.   30. 

Ohio,  AVooster — Bids  were  received  for  paving  East  Bow- 
man St.  from  Spink  to  Palmer  St.  from  George  B.  Hering  & 
Son,  at  $15,869;  Griest  &  Markley,  at  $16,171;  Midland  Con- 
struction Co.,  at  $14,624.  O.  A.  Gieron,  City  Engr.  Noted  Mar. 
2  and   16. 

Ohio,  YoungNtown — Contract  for  paving  Cairo-Hartville 
Rd.,  Stark  County,  with  brick,  awarded  to  SCHILLING  CON- 
STRUCTION CO.,  Youngstown,   at  $97,506. 

Ohio,  Youn^iTNtown — County  awarded  contract  for  McGuffey 
Rd.  and  Sections  3  and  4  of  Damascus-Berlin  Center  Rd.  to 
SMITH  CONSTRUCTION  CO.,  at  $16,504  and  $25,369,  respec- 
tively; I'olant-North  Lima  Rd.  and  Section  5  of  Damascus- 
Berlin  Center  Rd.  to  KENNEDY  BROS.,  at  $17,421  and  $17,683, 
respectively. 

Ind.,  Uedford — Contract  for  gravel  roads  in  Perry  Township 
awarded  to  MePIKE  BROS.,  at  $4,690.  E.  W.  Edwards,  County 
Audr.     Noted  Mar.   23. 

Ind.,  Columbus — Contracts  for  road  work  in  Bartholomew 
County  awarded  to  T.  LORTZ.  Hope,  at  $8,180;  W.  AVERY, 
Waldron,  at  $9,495  and  CHARLES  WAUGHTEL,  Elizabeth- 
town,  at  $4,985.     W.  H.  Scott,  County  Audr.     Noted  Mar.  9. 

Ind.,  Crawfordsville — Contract  for  gravel  road  in  Ripley 
Township   awarded   to  JOHN   BARRY,   at   $5,800. 

Ind.,  Decatur — Contract  for  county  road  awarded  to  T.  W. 
FRANK  &  SON,  Decatur,  at  $6,650.  T.  A.  Baltzell,  County 
Audr.     Noted  Mar.   23. 

lad.,  Delphi — Contract  for  road  work  in  county  awarded 
to  .1.    K.   FEVIER,   Delphi,   at   .$6,385.      Noted   Mar.   2. 

Ind.,  Flkhart — (Official) — Contract  foi-  uaving  Indiana  Ave. 
with  asphalt  awarded  to  ANDREWS  ASPHALT  CO.,  HamiTton, 
Ohio,  at  $57,950.  Lawrence  M.  Russell,  City  Engr.  Noted 
Apr.   13. 

Ind.,  Gary — Garv  Land  Co.  awarded  contract  for  improv- 
ing Louisiana  and  Mississippi  St.  to  ILLINOIS  IMPROVEMENT 
AND  BALLAST  CO. 

Ind.,  Goshen — Countv  awarded  contract  for  gravel  road  to 
NORTH  INDIANA  CONSTRUCTION  CO.,  Nappanee. 

Ind.,  Goshen — Contract  for  3  mi.  brick  pavement  on  East 
Lincoln  Ave.  Rd.  awarded  to  HENRY  CRIPE,  at  $45,300. 

Ind.,  Huntington — Contract  for  constructing  sidewalks  on 
Charles  St.  awarded  to  P.  HIPSKINDS  SONS.  P.  E.  Letcher, 
City   Engr. 

Ind.,  Huntington — Countv  awarded  contract  for  Leander 
Lewis  Rd.  to  CHARLES  McAFEE,  Bluffton.  at  $8,456;  Henry 
Kress  Rd.  to  V.  W.   PARKER,  Hamm    nd,   at  $20,480. 

Ind.,  Indianapolis — Commissioners  of  IMarion  County 
awarded  contract  for  road  w  jrk  to  EWING-SHIELDS  CO.. 
Greencastle,  at  $64,700,  and  !  ..  E.  M.  CON.STRUCTION  CO., 
Evansville,  at  $58,000.  L.  K.  Pessler,  County  Audr.  Noted 
Mar.  23. 

Ind.,  Indianapolis — Contract  for  resurfacing  South  Meridian 
St.  awarded  to  MARION  COUNTY  CONSTRUCTION  CO.,  at 
$2.29  per  lin.ft.     B.  J.  T.  Jeup,  City  Engr.     Noted  Mar.  30. 

Ind.,  Indianapolis — Commissioners  of  Marion  County 
awarded  contract  for  Riesbeck  Rd.-  to  MARION  COUNTY 
CONSTRUCTION  CO..  at  $18,000;  improving  Sutherland  Ave. 
to   REPUBLIC  CONSTRUCTION  CO..   Indianapolis,  at   $18,152. 
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lllll.,     Mllllflf -I'DmiHlHHloiHMM    of     I  )l'lll  Wll  I'O    CoUnl.V     aWilldi-il 

iimtriiit  ror  coiirity  lliu>  roiu!  to  I.  J,  JOHNSON.  I.vnii  Nol.il 
hVI>.   i:4   iiiul    Mm-.   30. 

Iiid.,  \«'»v  Alliiiiiy-  -I'oiilrai'tH  for  roail  work  hi  Ni-w  All)any 
TowiLslilp  awar.l.Ml  to  W.  K.  \VOOI>l{IM''K.  Station  "A."  LoiiIh- 
vlll.'.  Kv..  at  $10.lfiS,  anil  S.  f.AMlOS.  Isll  Chl.-i-Mti'r  St.,  l,oul«- 
vlllf,  l\v..  at  JS.f.SS.  !•;.  lluiinqulri.  CounU  Andr.  Noted 
.Mar.   111. 

Ind.,  \<>l»l«>i«vill«'— Contract  for  Hamiold  Mil.  .lackMon  Town- 
Mlilp.  awardoil  to  (".  K.  C'OIIKK.  Frankfort,  at  $5, •150;  HodRln- 
Johnson  Ud.  to  ('.  V.  lODW  A  KDS.  Nol>lr.Mvlllc,  at  JS.ilS.'i.  W.  (). 
Horton.   fonnly   Andr.      Notrd    Mar.   2:i. 

lull.,  riioll  Countv  a\vardi'<l  contract  for  road  work  to 
lOl.WOOl)  .loll.NSO.N.  ('ainiibcllHhurK,  at  $l,fiOO.  10.  A.  I'alnicr, 
Coiiiitv    .\\nlr       Noted    Mar.    I'll. 

Iiiti.,  HIcIiiiiHiul Contiact  for  i>avlnK',  curl>lnK,  KUtlcrliiR 
and  ccmsli  nctlnn  .sidi'waIkH  on  various  .streets  awarded  to 
l>.\Nli:i,  (i.    lU'KKIIAUnT.      Frank   Charles,   City    lOn^r. 

■  ml.,  I  iiloii  Vlty — Contract  for  paving  awarded  to  HAR- 
1,KY   \-   TK.WT.    Cnlon   City,   at    .$3S,10!t.      Noted  Apr.    13. 

Iiid..  Win  II  III  IK'  Countv  awarded  contract  for  Ki-avel  road 
to  ClI.VUl.KS  KAINIO.  Medaryvllle,  at  $.s,100.  W.  lO.  Munclien- 
InirM:.   .\inlr.      Noted    Mar. 

J 


Mli'li..  Hollovuo — (Otllclal) — Contract  for  pavinn  awarded  to 

10.   KAl'FFMAN.   DowaKiac,  at  $10,S69.     Noted  Apr.   6. 

MIoli.,  l»e<rolt — Commissioners  of  Macomb  County  awarded 
contract  for  iiavinp;  portion  of  East  Jefferson  Ave.  to  CI.OBE 
CONSTRUCTION  CO..   at   $27,000. 

Mich.,  .Mnrqurttr — (Offlcial) — City  will  pave  Fisher  St.  with 
macadam  bv  dav  labor.  M.  H.  Wright,  City  lOngr.  Noted 
Ai.r.    «. 

III..  Alton — (Oniclal) — Contiact  for  pavinj?  East  Broadway 
from  Henrv  to  Cherry  St.  awarded  to  STRUMEL  &  HEMMCK, 
.Mton.  at  $19,457.     T.  H.   l.andon.  City   lOngr.  Noted  Apr.  G. 

111.,  lOdwiirdnville- — Contract  for  fi,000-ft.  concrete  road 
awarded   to  .\LB10RT   FAHRIC..   lOdwardsville,  at   $8,900. 

III..  lOIitiii — (Otticial) — Contract  for  paving  Villa  St.  award- 
ed to  l.tXl-VN  &  (HERTZ  CONSTRUCTION  CO.,  Elgin,  at  $56,- 
491.     Jloi-gan  M.  Brightman,  City  Engr.     Noted  Mar.  30. 

III..  KlRlii — Contract  for  curbing  and  guttering  7  streets 
awarded  to  1^.  O.  BARCUS  &  CO.,  I.aporte.  Morgan  H.  Bright- 
man,   City   Engr. 

111..  (Jenovii — Contract  for  paving  State  St.  with  brick 
awarded  to  J.  E.  SALFISBERG  &  CO..  Aurora,  at  $6,796;  3rd 
St.  with  asphalt  to  MCCARTHY  IMPROVEMENT  CO.,  Daven- 
port,  Iowa,   at   $22,518. 

III..  .loll*-* — Contract  for  paving  Jackson  St.  awarded  to 
NIOWKTRK  &•  FRENCH,  Bluff  and  Railroad  St.,  to  K.  \\  ■ 
JOHNSON.      C.    U.   OCallahan,   City   Engr. 

111.,  PlttMfteld — Contract  for  concrete  guttering  around 
public  square  awarded  to  CAWTHORN  BROS.,  Pittsfield. 

III..  Strentor — Contract  for  paving  Penn  and  Bridge  St. 
awarded  to  G.  H.  SWARTZ,  at  $12,761;  11th  and  Center  St  to 
T.WLOR  SMITH,  at  $11,059.  F.  Rentz,  City  Engr.  Noted  Nov. 
IS  and  Mar.  23. 

Wis.,  Fond  du  I-ac — Contract  for  paving  Arndt.  Rosendale 
and  Waupun  St.  and  Champion  Ave.  with  asphaltic  concrete 
awarded  to  J.  RASMUSSEN  &  SONS  CO.,  Oshkosh.  J.  b. 
JlcCullough,   City   Engr. 

AVIs.,  AladiNon — Contract  for  paving  Lakeside  Ave.  awarded 
to  JOHN  F.  ICKE,  at  66c.  per  sq.yd.  for  concrete.  E.  li>. 
Parker,  City  Engr. 

AAls.,  Milwaukee — Contract  for  paving  Harrison  St.  and 
alleys  in  Blocks  10.  11  and  12  with  bituminous  concrete 
awarded  to  DEAN  CONSTRUCTION  CO..  Milwaukee,  at  $14,- 
638:  52d  St.  to  BADGER  CONSTRUCTION  CO  Milwaukee  at 
$12,059;  Walnut  St.  with  creosoted  block  to  GLMZ  GUi- 
KNECHT  &-  WUSSOW,  at  $8,590;  49th  St.  with  asphalt  to 
WHITE  CONSTRUCTION  CO..  Milwaukee,  at  $4,537;  10th  Aye. 
and  allev  in  block  4  with  concrete  to  MANGER  &  McGUCKEN, 
Milwaukee,  at   $3,239.     George  Staal,  City  Engr. 

AA'Is.,  Milwaukee — Contract  for  approximately  32,000  sq.yd. 
concrete  pavement  on  Lovers  Lane  awarded  by  county  to  E.  N. 
MATHEWS,  Cleveland,  Ohio,  at  $30,000. 

AA'is..  Racine — Waukegan  Improvement  Co..  at  $25,676  sub- 
mitted lowest  bid  for  work  on  Racine  County  Trunk  Line 
Highway. 

Iowa.  Audubon— Contract  for  48.000  yd.  asphaltic  concrete 
paving  awarded  to  NATIONAL  ROOFING  CO..  Omaha.  Neb., 
at  $1.50  per  yd.     A.  Segal,   City  Engr.     Noted   Feb.   17. 

Iowa,  McGrecor — Contract  for  paving  portion  of  Main  St. 
with  brick  awarded  to  LEE  BROS.,  Dubuque.  Estimated  cost, 
$45,000.      Noted   Apr.    13. 

Iowa,  Sioux  CitT— (Official)— Contract  for  paving  Grace 
and  Spark  St.  from  West  3rd  St.  to  Riverside  Ave.  awarded  to 
FLINN  PAVING  CO.,  Sioux  City,  at  $1.24  per  sq.yd.  T.  H. 
Johnson,  City  Engr.     Noted  Mar.   23. 

Iowa.  Storm  Lake— (Official)— Contract  for  paving,  curbing 
and  guttering  various  streets  of  city  awarded  to  MOOKiv- 
SIEG  CONSTRUCTION  CO.,  Waterloo,  at  $138,606.  J.  L. 
Buland,   City  Clk. 

3Iinn.,  Detroit — Contract  for  road  work  awarded  to  L.  H. 
GRAHAM,  Frazee. 

Minn.,  Duliith — Contract  for  paving  East  Superior  St. 
awarded  to  GENERAL  CONTRACTING  CO..  Minneapolis,  at 
$47,575  for  Trinidad  Lake  asphalt.  John  Wilson,  City  Engr. 
Noted   Feb.   10  and  Apr.   6. 
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iwiirded  to 


I.nke  I'-nllH      Contract   for  r<iud   work 
'loiHl,   at    $10,(1110 

Contract  for  fiiriilHhInK  "'cinent  for  pavliiK 
Grove  SI.  Iiitween  .IucKmiiii  St.  and  Mroadwav  and  lith  St 
lielweeri  Itiiiailway  iiiid  UobeitH  St.  awarded  to  Gnl'HIOK 
I.IMIO   ANI>  CEMENT  Co..   at   $(;,4:i;!.      Noted   Mar.    16   and   3(i. 

Mliin..  SI.  I>uul — Contract  for  paving  and  curbing  Snelllng 
and  Ciiniii  Ave.  iiwiirdiil  to  THollNToN  IIIIOS..  lit  $54,4115 
o.Mcai    Cliiu,-<Hi'n,  City    lOligr.      Noted   Mar.   2.'!. 

^" SI.   Paul      I'resM   leporlM   Mlale   city   will   pave   C.-inada 

St.    by   .lay    labor.      Oscar  ClausMen,   City    lOngr.      Noted   Mar.   23. 

>llnii.,  St.  Paul-  city  awardi-d  contract  for  paving  Selhy 
.\ve.  to  MeCI.I'KIO  CONTRACTING  CO..  St.  Paul,  at  $S4,450. 
l)HCjii    ('laiiMseii,    Clly    lOngi-. 

linn..  .\«i-lilNon  .\tchison  County  awarded  contrncl  for 
inacadanilzliin  7.2(10  ft.  of  Waggoner  Farm  Rd.  and  4,200  ft. 
Forest  I'ark  HIM  Ud.  to  J  A  M  lOS  A.  SPALDING,  Atchison,  at 
$.><.9(;2    and    $5,118,    r.spect  1  vely. 

linn.,  KaiiMaM  Illy- Contract  for  grading  and  paving  Riit- 
ledge-L.innon  Ud.,  Wyandotte  County,  awarded  to  A.  J.  ARM- 
STRONG. F.  M.  Holcomb,  County  Clk.  Noted  Jan.  20  and 
Mar.    2. 

Kan.,  KauNnM  City — Contract  for  macadamizing  .Sorter  Rd., 
Wyandotte  County,  awarded  to  A.  TURNIOU,  at  $6,000. 

Kan..  McriKTMon — (Olliclal)— Contract  for  40,579  HCi.yd.  aH- 
phaltl<-  concrete  paving  and  29,348  ft.  concrete  curbing  and 
guttering  awarded  to  WATTS  &  AM.MERMAN,  .Sallna,  at 
$8,982.       H.    A.    Rowland.    City    Engr. 

Kan..  .\eodfNba — Contract  for  paving  awarded  to  J.  K. 
SlllNN,   Neodesha,  at  $5,217      Noted  Mar.  23. 

]V«>li.,  Ilaveloek — Contract  for  paving  awarded  to  HAVR- 
LOCK   .\UTIFICIAL  STONE   CD.,  at   $5,400. 

,\el>..  Lincoln — lOfticlal) — Contract  for  9,550  vd;  asphalt 
paving  in  District  No.  348  awarded  to  ABEL  CONSTRUCTION 
CO.,   Lincoln,  at   $23,668.      A.   Dobson.   City   Engr.     Noted   Apr.   6. 

S.  U..  Huron — Low  bids  received  Apr.  4  for  paving  as  fol- 
lows: Western  Construction  Co.,  Sioux  City,  Iowa,  at  $2.54  per 
sq.yd.  for  brick:  C.  H.  Atkinson  Paving  Co.,  Watertown,  $2.22 
for  bitulithlc,  $1.75  for  asphalt  concrete,  and  $1.95  for  sheet 
asphalt:  Widell  Co.,  Mankato.  Minn.,  at  $1.61  for  relnforced- 
concrete;  Frank  Jaehn  Construction  Co.,  Huron,  $2.69  for 
wood   blocks.      Noted  Jan.   13  and   Mar.   9. 

IV.  D.,  JnmeMtown — Contract  awarded  to  HENRY  LARSON, 
at  12%c.  i)er  s<i.ft.  for  finished  work  on  sidewalk  construction, 
29c.  per  yd.  foi-  tilling  and  25c.  per  yd.  for  excavation. 

N.  D.,  Jamentown — Contract  awarded  to  W.  H.  NOEL  for 
grading  Red  Trail  in  Kidder  County  from  4  mi  west  of  Daw- 
son to  Burleigh  County  Line  and  about  18  mi.  north  and  soutli 
road. 

N.  D.,  Park  River — Contract  for  crosswalks  and  sidewalks 
awarded    to   C.    lOVENSON,    I'ark   River. 

Mo..  Kansas  City — North  Kansas  City  Development  Co. 
awarded  contract  for  grading  Hillside  Addition  to  CAMERON 
&    JOYCE    &    CO.,    515    Midland    Bldg.,    Kan.sas    City. 

Mo..  Kansas  City — Contract  for  %-mi.  concrete  paving 
awarded  to  PARKEH-WASHINGTON  CO..  Kansas  City,  at 
$1.10   per   sq.yd.      Curtis    Hill.    City    Engr. 

Tex.,  GainesTllle — Contract  for  paving  courthouse  square 
with  rock  asphaltum  awarded  to  B.  HAHN  CONSTRUCTION 
CO.,   Paris.      S.  J.   Brazilton.   City  Engr. 

Tex.,  Houston — Contract  for  paving  Harrisburg  Rd.  with 
asphaltic  concrete  awarded  to  LESTER  LEVY,  Dallas,  at  $149,- 
927.     Noted  Mar.   2  and  Apr.   6. 

Okla.,  Pawnee — Contract  for  paving  streets  in  District 
No.  2  awarded  to  SWATEK  PAVING  CO..  at  $13,500.  Noted 
Feb.   3. 

AV'asli.,  Helliughani — Contract  for  paving  Northwest  Diag- 
onal Rd.  awarded  to  K.  SAUSETTE,  Bellingham,  at  $66,990. 
C.  M.  Adams,  County  Engr.     Noted  Mar.  23  and  Apr.  13. 

AVasli..  Centralia — City  plans  to  construct  several  miles 
of  sidewalks  by  day  labor.     L.  M.  Lee,  City  Clk.     Noted  Apr.  13. 

Wash.,  Chehalls — Contract  for  Permanent  Highway  No.  2-C 
and  39  awarded  to  HENDRICKS  &  WARD,  Centralia,  at  $13,- 
995  and  $12,400.  respectively;  Improvement  No.  188  to  T.  H. 
COCHRAN,  St.  Johns.   Portland,  Ore.,   at  $15,950. 

Wash.,  Mt.  V^ernon — Contract  for  paving  Permanent  High- 
way No.  3-A  awarded  to  SKAGIT  CONSTRUCTION  CO.,  at 
$20',470. 

Wash.,  Pomeroy — (Offlcial) — Contract  for  curbing,  paving 
and  guttering  various  streets  awarded  to  CLIFTON  APPLE- 
GATE  &  CO.,  Spokane,  at  $40,162.  J.  E.  Tupper,  City  Engr. 
Noted   Jan.   6   and   Mar.    16. 

AA'ash..  Ritaiville — Contract  for  paving  awarded  to  CASCADE 
CONSTRUCTION    CO..    Seattle,    at    $35,270. 

AA'ash.,  Seattle — Contract  for  paving  Beacon  Ave.  with 
asphalt  awarded  to  P.  J.  McHUGH,  3d  and  Mercer  St.,  Seattle, 
at  $171,588.  A.  H.  Dimock,  City  Engr.  Noted  Feb.  3  and 
Apr.   13. 

AA'ash.,  South  Rend — Contract  for  macadam  paving  on 
Permanent  Highway  No.  3-A  awarded  to  HENDRICKS  & 
^VARD,  Centralia,  at  $8,166. 

AA'ash,,  Spokane — Contract  for  asphaltic  concrete  and  maca- 
dam pavement  on  Meadow  Lake  Cheney  Rd.  awarded  to 
STANDARD    PAVING    CO.,    at    $55,357.      Noted   Apr.    13. 

Ore.,  Astoria — Contract  for  paving  Commercial  St.  awarded 
to  J.  A.  McEACHERN  &  CO.,  at  $24,490.  Noted  Feb.  17  an.S 
Apr.  6. 

Calif.,  Beniria — Contract  for  grading  and  paving  Cemetery 
Rd.  awarded  to  P  H.  HOARE,  Bacon  Bldg.,  Oakland,  at  $30,000. 

Calif..  Berkeley — Contract  for  paving  Durant  Ave.  from 
Shattuck  to  College  Ave.  awarded  to  FEDERAL  CONSTRUC- 
TION CO..  Sharon  Bldg..  San  Francisco,  at  $28,976.  J.  J. 
Jessup,   City   Engr.     Noted   Mar.   30. 

Calif.,  El  Monte — Contract  for  improving  portion  of  Taylor 
St.  awarded  to  S.  C.  CONTRACTING  CO.,  Washington  Bldg.. 
Los  Angeles,  at  $13,021.     Noted  Apr.  6. 
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Calif.,  Oaklnnd — Contract  for  improving'  Scenic  Ave. 
awarded  to  Hl'TCHINSON  CO.,  13th  and  Franklin  St.,  Ua.t- 
land.     P.   F.   Brown.   City  Engr. 

I'nilf.,  Fetiiliima — Contract  for  grading,  curbing-  and  pav- 
ing .streets  awarded   to  SILVA  &   WOODS. 

Calif..  Ked%v<i<id  City — Contract  for  grading  and  paving  -ind 
constructing  culverts  on  San  Oregorio-I'escadero  Rd.  awarded 
to  L.  G.  IIAKK,  Salinas,  at  $53,000. 

Calif.,  Sacramento — (Official) — Lowest  bids  received  Apr. 
3  by  State  Higiiway  Commission  for  highway  in  Placer  County, 
Division  3,  Koute  3.  Section  A,  were  as  follows:  Ross  Con- 
struction Co.,  Sacramento,  $5,375;  Tiestan  Bros.,  Berkeley, 
$5,954;    .1.    M.    Burns,    Sacramento,    $6,271. 

Calif.,  Saoranientu — Contract  for  improving  Benita  Ave. 
awarded  to  CLAHK  &  HENRREY  CONSTRUCTION  CO.,  Ochs- 
ner    Bldg.      P.    C.    Miller,    City    Engr. 

Calif..  SacranientO' — Contract  for  improving  N  St.  awaided 
to  McGILLlVH.W  CONSTRUCTION  CO..  Nicolaus  Bldg.  F.  C. 
Miller,   City   Engr. 

Calif.,  SalinaN — Contract  for  San  Lucas-Coalinga  Ud. 
awarded  to  GEORGE  SNYDER  &  CO.,  at  $19,915. 

Calif.,  Santa  .\na — Contract  for  paving  Walnut  St.  awarded 
to  ORANGE  COUNTY  ENGINEERING  AND  CONTRACTING 
CO. 

Ont.,  Barrie — Contract  for  furnishing  city  with  road  oil 
during  year  awarded  to  BRITISH-AMERICAN  OIL  CO..  Tor- 
onto, at  $0.10  per  gal.     J.  S.   Laing,  City  Engr.     Noted  Mar.  16. 

INDUSTRIAL  WORKS 
Proposed  Work 

N.  H.,  Milford — Jliltord  Manufacturing  Co.  will  build  addi- 
tion to  plant. 

MaHD.,  BoNton — (Allston) — Samuel  Altman  plans  factory  at 
Commonwealtli  Ave.  an(i  St.    Paul  St. 

MasH.,  Boston — (Charleston) — Plans  being  prepared  for 
sugar  refinery  for  United  Fruit  Co.,  Board  of  Trade  Bldg., 
Boston.  D.  T.  Thomas,  15  Broad  St.,  Boston,  Arch.  Estimated 
cost,    $2,500,000.      Noted    Apr.    13. 

MaN8.,  Gardner — Plans  being  prepared  for  addition  to  plant 
of  Heywood  Bros,  and  Wakefield  Co.     F.   L.  Butler,  Vice-Pres. 

Mass.,  Holyoke— Plans  prepared  bv  George  P.  B.  .Vlderman 
&  Co.,  Arch..  437  High  St.,  foi-  1-story  garage  for  K.  R.  Charl- 
ton,  243   Elm   St.      Estimated  cost,   $20,000. 

MasH.,  New  Bedford — Morse  Twist  Drill  Co.  plans  addition 
to  plant.     Estimated  cost,  $200,000. 

IVIaiDs.,  Otter  River — Otter  Yarn  Co.  plans  to  build  factory 
at  Otter  River. 

MaHN.,  Taunton — New  England  Brass  Co.  will  build  brass 
rolling  mill  on  Park  St.     William  M.  Lovering,  Pres. 

Mass.,  Worcester — Worcester  Woolen  Mill  Co.  plans  to  im- 
prove plant   on   Southgate  St.      Estimated   cost.   $38,000. 

Conn..  Hartford — Plans  being  prepared  by  Burton  S.  Clark, 
Arch..  747  Main  St.,  for  1-story.  32xlS0-ft.  and  42xl30-ft.  addi- 
tion to  plant  of  Sterling  Blower  Co.,  60  Huyshope  Ave. 

Conn.,  Warehouse  Point — Plans  being  prepared  by  Burton 
S.  Clark.  Arch..  747  Main  St..  Hartford,  for  1-story,  49xS2-ft. 
garage   for  J.   J.   Cahill.      Estimated   cost,   $15,000. 

N.  Y.,  Buffalo — Plans  prepared  for  3-story  addition  to  plant 
of  Barcalo  Manufacturing  Co.  at  Louisiana  and  Kentucky 
St.      Estimated    cost,    $35,000. 

N.  Y.,  Buffalo — Plans  prepared  for  2-story  reinforced-con- 
crete  addition  to  warehouse  at  Dewey  .\ve.  and  New  York 
Central  R.R.  Belt  Line  of  Cyphers  Incubator  Co.,  Main  and 
Dewey    Ave.      Estimated    co.st.    $35,000. 

N.  Y.,  Hoosick  Falls — Plans  prepared  for  4 -story,  50x55- 
ft.  addition  to  plant  of  Superior  Manufacturing  Co.  Esti- 
mated  cost,    $30,000. 

N.  Y.,  New  York — (Borough  of  Bronx) — Plans  prepared  by 
Goldner  &  Goldberg,  Arch.,  391  East  149th  St.,  for  6-story, 
49.9xl00-ft.  garage  on  .lackson  ,\ve.  for  Pasquale  Santini,  609 
Jackson   Ave.     Estimated  cost,    $50,000. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Plans  being 
prepared  for  3-story  laundry  of  Morgan  Steam  Laundry  Co., 
476  11th  Ave.     Estimated   cost.  $75,000. 

N.  Y.,  Rochester — Plans  being  prepared  by  Leon  Stern. 
Arch.,  Chamber  of  Commerce  Bldg.,  for  2-story.  50xl60-ft.  seed 
wareheuse    for   Mandeville   &    King,    186   East   Main    St. 

N.  Y.,  Schenectady — Contract  will  soon  be  awarded  for  addi- 
tion to  plant  of  Mica  Insulator  Co..  68   Church  St..   New  York. 

N.  Y.,  Syracuse — Plans  being  prepared  by  Taber  &  Baxter, 
Arch.,  Guriiev  Bldg.,  for  2-story,  44xl44-ft.  factory  for  Lefever 
Arms  Co..  JIaltbie.     Estimated  cost,  $25,000 

N.  J.,  Camden — New  Jersey  Coal  Manufacturing  Co.  plans 
2-story  warehouse. 

N.  .1.  .lersev  City — Jacob  &  Mullen,  Inc.,  12  Bridge  St.,  con- 
templates warehouse.     Estimated  cost,  $40,000. 

N.  J.,  Newark — Plans  being  prepared  by  Moses,  Pope  & 
Messer,  Arch.,  366  5th  Ave.,  New  York,  N.  Y.,  for  plant  for 
Stilwell   Chemical   Co.,    2    Rector   St.,    New   York,    N.    Y. 

N.  .1.,  Paterson — Dunlop  Estate,  Hackensack,  has  plans  pre- 
pared for  silk  mill  on  Straight  St..  Paterson.  Estimated  cost, 
$90,000.  M.  M.  Schoonmaker,  772  Union  Bldg..  Newark,  Engr. 
Noted  Mar.  9. 

N.  J.,  West  Nutley — (Newark  post  office) — ^Plans  being  pre- 
pared by  Moses.  Pope  &  Messer.  Arch.,  366  5th  Ave.,  New  York, 
N.  Y.  for  addition  to  plant  of  American  Analine  Chemical  Co., 
West   Nutley.      Estimated   cost,    $25,000. 

Penn.,  Berwick — W.  J.  Hartman  represents  company  which 
plans    to    build    plant    at    Berwick.      Estimated    cost,    between 

$80,000  and   $90,000. 

Penn.,  fJettysburg — Oyler  &  Spangler  Fertilizer  Works, 
Inc.,  recently  incorporated,  plans  to  build  factory. 


I  eun.,  llarrlHburK — I'lans  prepared  by  William  H.  Cookman, 
Arch.,  for  2-story.  75xl25-ft.  freight  warehouse  for  Pennsyl- 
vania R.R.  A.  C.  Shand,  Broad  St.  Station,  Philadelphia,  Ch. 
Engineer. 

Penn..  I.ebunon — Curtis  &  Jones  Co.,  Reading,  plans  45x100- 
tt.    factory   at    Lel)anon. 

Penn.,  PittsburKh — Plans  being  prepared  by  W.  G.  Wilklns 
<  o..  Arch.,  Westinghouse  Bldg.,  for  5-story,  60xl00-ft.  ware- 
house and  factory  for  National  Casket  Co.  Estimated  cost, 
$60,000.       W.    D.    Hamilton,    2216    Oliver    Bldg.,    Pres. 

Penn.,  Keading — I'lans  being  preparea  hv  E.  L.  School, 
Arch..  31  North  Kth  St.,  for  3-story,  32x82-ft.  garage  for  E.  S. 
You.se    Co.,    46    .North    5th    Ave.  ? 

Penn.,  Woolrlch  —  Plans  being  prepared  for  addition  to  fac- 
tory of  Rich  Woolen  Mills. 

Md.,  Bnltimore — E.  I.  du  Pont  de  Nemours  <'o.  plans  storage 
magazine  on   Philadelphia  Rd. 

.Md..  Baltimore — Linde  Air  Products  Co..  42d  St.  Bldg.,  New 
York,  N.  v.,  will  build  1-story  plant  at  Baltimore.  Estimated 
cost,    $150,000. 

Md.,  Baltimore — William  Tudor,  2,000  Robb  St.,  will  build 
garage  at   1120   East   20th   St.      L.    E.   Kootz,   Arch. 

Va.,  Abingdon — J.  T.  Nelson  promoting  construction  of  Ice 
factory,  cold-stoiage  plant  and  creamery  at  Abington. 

Va.,  Suffolk — Plans  prepared  by  S.  Peebles,  Arch.,  Norfolk, 
for  factory  for  Lummis  Peanut  Co.  Estimated  cost,  $30,000. 
Noted   Feb.   10. 

W.  Va.,  ChnrleHton — Bids  will  be  received  about  May  1  for 
2-story,  36x.')2-rt.  plant  for  Kanawha  Velvet  Ice  Cream  Co. 
Estimated   cost,   $10,000.      K.   Aurady,   25  Summers  St.,   Mgr. 

W.  Va.,  Pnrkersburg — International  Save-a-Life  Fender 
Co.  plans  to  build   factory.      Estimated  cost,   $100,000. 

W.  Va.,  ParkersburK — Parkersburg  Ice  and  Coal  Co.  plans 
to   enlarge   plant. 

W.  Va.,  Wheeling — T.  A.  Westmyer  plans  2-story,  59x67-ft. 
garage  and  supply  house. 

N.  C,  Charlotte — -C.  C.  Coddington  and  associates  plan  plant 
for  manufacture  of  tires. 

N.  C,  Charlotte — J.  and  D.  Tire  and  Rubber  Co.,  recently 
incorporated,  plans  to  build  2-story,  80x200-ft.  factory.  Her- 
bert O.   Smith,   Indianapolis,   Ind.,   Pres. 

.\.  C,  Cumnock — National  Dye  and  Munitions  Co.  will  build 
plant.     R.   P.   Gibson,   Rocky  Mount,   representative. 

N.  ('.,  Dundarrach — W.  J.  Johnson,  Red  Springs,  organized 
company  to  build  sawmill  at  Dundarrach. 

N.  C.,  (iastonia — C.  B.  Armstrong  will  build  mill  at  Gas- 
tonia  for  manufacture  of  cotton  yarns. 

N.  ('.,  La  (irange — L.  A.  .Smith,  Newbern,  contemplates 
cotton-seed  oil  mill  and  ice  factory  at  La  Grange. 

N  C.,  Southport — South  Hill  Manufacturing  Co.,  South  Hill, 
Va.,  will   build  sawmill  at  Southport. 

.\.  C.,  Statesville — Buffalo  Shoals  Clay  Manufacturing  Co., 
recently    incorporated,   will   build   plant. 

N.  C.,  Weldon — North  American  Peanut  Co.,  Box  361,  Wil- 
son,  plans   4-  and  6-story  factory.     Estimated   cost,   $18,000. 

S.  C„  Columltia — Titus  Clay  Products  Co.  plans  to  enlarge 
plant. 

S.  C,  (ireenviiie — Poinsett  Mills  purchased  factory  of  Caro- 
lina  Mills  and   plans   to   improve  and   enlarge   .same. 

S.  C.,  Summerviile — Carolina  Central  Electric  Co.,  Florence, 
purchased  plant  of  Summerviile  Ice  and  Power  Co.  and  plans 
to  enlaige  same. 

(ia^  Americus — Bids  will  be  received  about  Sept.  1  for 
3-story.  90xl25-ft.  mill  construction  building  for  Americus 
Automobile  Co.     Arthur  Rylander,   Pres. 

Ga.,  Macon — Ford  Motor  Co..  Highland  Park,  Mich.,  will 
build  assembling  plant  and  repair  shop  at  Macon.  Estimated 
cost,   $20,000. 

Fla.,  Clearwater — Clearwater  Lighting  Co.  will  build  ice 
plant.     W.  G.  Eager,  Gen.  Mgr. 

Fla.,  De  l^and — Plans  prepared  for  50-ton  ice  factory  for 
De  Land  Electric  I^ight,  Power  and  Ice  Co     E.  L.  Hon,  Mgr. 

Fin.,  nuiinellon — Camp  Phosphate  Co.,  Ocala.  will  rebuild 
plant  recently  destroyed  by  fire  at  Dunnellon. 

Fla..  Miami — H.  F.  Fordham  will  build  3-story,  30x90-ft. 
paint  factory. 

Fla.,  Miami — Press  reports  state  Miami  Sanitary  Dairy  Co. 
plans  to  erect  building. 

Fla..  Pensacola — James  Muldoon  will  build  garage  on  North 

Palafox   St. 

Miss.,  Biloxi — Ernest  Desporte.  Jr.,  contemplates  creamery 
on    Black   Bay. 

Tenn.,  Clinton. — Magnet  Knitting  Mills  plans  2-story,  75x 
250-ft.  reinforced-concrete  factory.  Estimated  cost,  $100,000. 
J.  D.  .Mlsup  &  Co.,  Chattanooga,  Arch. 

Tenn.,  Nashville — Ideal  Laundry  plans  to  build  laundry. 
Estimated  cost.  $75,000.     Samuel  Hartman,  Propr. 

Ky.,    I>oui.sville — Plans    being    prepared  bv    Mason    Maurv. 

Arch..  27  Board  of  Trade  Bldg..  for  2-story,  20xll9-ft.  addition 

to  factory   of  Louisville   Drying   Machinery  Co.      C.    E.   Geiger, 
Baxter  .\vc.  and  Hull  St.  Pres.  and  Mgr. 

Ky.,  lAKiisville — .\.  Vogt  and  C.  Vogt  plan  to  organize  com- 
pany to  purchase  plant  at  1402  West  Main  St.  and  build  an 
addition   for  the  manufacture  of   machinery. 

Ohio.  Canton — Plans  being  prepared  for  sheet-steel  mill 
for  Republic  Stamping  and   Enameling  Co. 

Ohio,  Cincinnati — Penton  Dry  Cleaning  Co.  contemplates 
factory.  Estimated  cost,  $10,000.  Thomas  T.  Fenton,  3201 
Reading  Rd.,  Pres. 

Ohio,  Cincinnati — Sayers  &  Scoville  Co..  2247  Colerain  Ave., 
will  rebuihl  carriage  factory  recently  destroyed  by  fire  with 
a  loss  of  $200,000. 
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Ohio.  <-in..i.......i    rui.H  1'- 'P^'- ••''''>■/;.'•':!•»<"  »"''iT'«4o-ft" 

r.''    U'l.Mt    4r.lli    St      Niw     York.    N.     Y.,    for    J-Mtory,    iJliX-uu-ii. 
wurl^houMe    for   \vlu».  Vur^o   &    Co.,   f,!    Uro.ul   St..   New    York. 

'   OhI...   ri..vt.|«nil-l'l:inH    (.r.-parml    by    W.   W.    IUmIkoh     Arch.. 
121fi  S.hoMH.I    Hl.lK..   for   l-lunl   lU    Superior   Av.v   ami    K    Ht  ^r    >, 

H     Hook,   m's    \VUlla,n«o„    HUIk.      KHtln.atr.l  coHt.   $:tr,0,OnO. 

3lx50-ft.  a.l.llUon    to   plant   of   ^^,  *••    ''"'<^','n  ^      Vr.  »^      No  .  d 
7Sth  SI       I'onhlan  \-   Saiin.lfr.t,  311    lOU-i-trli-   HlclK..  Alih.      isot.u 

Apr.    13.  ,       . 

Ohio.  I.oriilii-niins  beliiK  prepuretl  for  lold-BtoniKO  plant 
for   .\inluMfit   .Supply  Co. 

Ohio.  M..rlo..-nans  propavo.l  for  2-«J»'T.  "Of^J'O-"- /"^'"j;^ 
on  Harnhart  St.  for  Marlon  Tlr>-  and  llubber  Co.  l!.Htlinuioci 
cost.    $ir.,OO0.      Noli'd    Mar.    'Z-l. 

Ohio.  MI.-M-  rian.s  b.-lnn, prepared  for  sheet-steel  plant  for 

balVei\    for   Cl.n.-ral   Hakln^;  Co.      Kstimated  cost,   $50,000. 

Ohio.    Toledo-Toledo     Hot  tie     Co.,     recently     Incorporated, 
plans  to  build  plant.     Frank  O  NeiU.   1  res. 
'      Ohio.    Tol....o-1'lans.belnK    P-'f -■^.,'>>3,Yl20^'h'^print  1°"^ 

j,;:^;;;;f::;!%^;:;;;;nr 'VeJ,^;  t^o.."^^.  '^^^  %^'''^^!L^^"cl^. 

*'^')hlo.   I  rl...nn— Mohrlite   Co.   contemplates   building   factory 

at    W.St    Market   and   Walnut   St.  ,»,-,, 

Ohio.    v««i.KH«o«ii— Gschwind   Furnace    Co.   plans   to   build 

1'1:>"'  .„    ., 

Intl..   Irvli.(sloii— See    Item    under   "Railways. 

,  'v"v  :^^';^^.^fr^^:^^'^.  ''^^Tdiit'ei  ios"trMro!o°o'-^: 

\y."T.   .-ashmanriJ.'o   The  Arcade?  Cleveland.   Ohio,  Asst.   Secy. 

^"nld.!  w'.-H«   Torre    Hii..«e— Plans    >>emK.  prepared    for    gravel 

'""••.,',"„,>.,,.  v.iiiilnlia  RK  Kstimated  cost.  $35,000. 
k"t     Hatio,,   Sv,ul!<nUe 'BldB.'.   it.   Louis,   Mo.,  Ch.   Engr. 

Mleh..  Hay  Vlty— I'ress  reports  state  General  Motors  Co. 
plans   t(>"iiila"rne   its  plant. 

IIII..I.  netrolt— Charles  Rider  granted  permit  for  2-story 
laundr     'oiVwalren   St.      Estimated   cost,    $10  000. 

mfi^i.  n^tr..!*— Plans  being  prepared  by  Mildner  &  Eisen, 
Arch     9?4mnmondBUl^ 

foi-  Sullivan  Packing  Co.  E.st.mated  cost,  $125,000.  W.  G. 
McKay.   252    Beecher   Ave..   Detroit,    Secy. 

Ml.-h      (irand    Rnnida— Plans   being    prepared    by   Wernetts, 

room  for  Howard   Fawcett.      Estimated   cost     $20,000. 

MIoh..  SaKinnw— Erd  Motor. Co  contemplates  l-stor>.60x 
100-ft    addition  to  factory.     Estimated  cost.  $10,000.     J.  C.  Erd, 

^^*^MIeh.  Sasinaw— Plans  being  prepared  by  Cowles  &  Mut- 
scheller  A"ch  .  114  W^ashington  Ave.,  for  1-story  60xl30-ft 
addUion  Vo  factory  of  Germain  Manufacturing  Co.  Noted 
Mar     16 

Mich  W-randotte— Pennsylvania  Salt  Manufacturing  Co 
will    rehuiW    P°ant    recently    destroyed    by    fire    with    loss    of 

^'^lii     rhicairo— (Official)— Plans  prepared  by  Robert  M.  Hyde, 
Arch      for   "o^5-fT    machine    shop    for    Albaugh-Dover    Co 
Mnrihall    BlvHl^    and    21st    St.      Estimated    cost    between    $25,000 
ind"$30  000       F.  G.   Eppley,   Supt. 

'  .11  'i,.ilHt— Plans  being  prepared  by  Charles  W.  Webster 
Arch  "309  Cutting  BUlg..  ffr  1-story.  30xS0-ft.  addition  to  plant 
of   .loliet    Stove   Works.  ^        „t 

111..  Springfield-Illinois  Traction  System  P^^ns  laundi^y  at 
•>03  W^est  Laurel  St.  Estimated  cost.  $10,000.  C.  i< .  Hanasny, 
Peoria,   Asst.   Gen.    Mgr. 

Wis..  Appleton— Inter-Lake  Pulp  and  Paper  Co.  contem- 
plates 4-  or  5-story  mill     W.  A.  Fannon.  Mgr. 

ivi«     R<.rlln Plans  being  prepared  bv  Henry  Auler,  Arch.. 

for  2-?ro°^66x70-ft  factor?  for  Berlin  Fabric  Manufacturing 
Co.     Estimated   cost,   $18,000. 

Wis..  Grafton— Junger  Stove  and  Range  Co.  plans  to  build 
addition  to  plant. 

Wis..  Green  BaT— Morely-Murphy  Hardware  Co..  200  South 
AVashington    St.,     contemplates    warehouse. 

"wis..  .lanesviU*— W.  H.  Gossard  Co.  will  build  factory. 
Estimated  cost,   $15,000. 

Wis..  Manitowoc— Plans  being  prepared  by  Juul  &  Sixta, 
Arch  bempsev  Bldg.,  for  dry  kiln  for  Phoenix  Chair  Co., 
South  12th  St.  and  Virginia  Ave. 

AviM  MiTton- Plans  being  prepared  by  A.  E.  Swager,  Arch.. 
SSsV&'^MBank'^KMifwJ^uLe,  for  garage^  ^ 

and    laboratory    for    Merton    Dairy    Products    Co. 

AVia      Milwauliee Plans    prepared     by    Armand     D.    Koch, 

Arcliib^  Wens  bW,  for  2-story.  140x200-ft  plant  at  Booth 
and  Townsend  St  fo?  Wisconsin  Iron  and  WMre  Works,  186 
East  wlter  St.  Estimated  cost.  $50,000.  Noted  Jan.  20  and 
Mar.   2. 

Wi.s..  Sheboygan— Plans  being  prepared  by  W.  C.  Weeks 
\rrh  7'>0  Ontario  Ave.,  for  2-story  addition  to  factory  at 
'^th  and  Virginia  St.  for  Jung  Shoe  Co..  302  North  8th  St. 
Noted  Mar.   16. 

Wis.,  Shelioygan — Optenberg  Iron  Works.  South  17th  St. 
and  Clara  Ave.,  contemplates  1-story  factory. 

Wis.,  Waukesha- Plans  being  prepared  by  Schuchardt  & 
Judell,  Arch..  428  Jefferson  St..  Milwaukee,  for  4-story,  40x140- 


_ry    for    Waukcaha    Pure     Food    Co.       lOHtlinati'd    coHt. 
JGO.OOO.     Noted   Apr.   13. 

■  own.  Odnr  lln|>ldH — I'rcMH  repoitH  Htate  plaiiH  being  pre- 
pari'il  for  two  K-Htory  wiirehouHi-H  for  Quaker  Oals  Co.,  HO 
lOiiHl  JackHon  St..  Chliago.   III.      lOHtimati-d  coHt  $2.SO,000. 

Iowa.  Ilavoiiport  —  PlaiiH  being  jirejiared  by  Temple  &  Bur- 
rowH,  Arch.,  for  l-Htory,  '.Hix  llO-ft.  warehouse  on  lOast  2nd 
St.    for   Morion    L.   Marks  Co.      lOHtlinated  cohI,  $80,000. 

ionn,  l»«'s  Molni's  Hld.M  will  be  received  about  May  I 
for  2-Htorv,  50xll0-rt.  plant  for  l''lvnii  Dairy  Co.  CharleH 
A.   Herger,  Sykis  Hldg.,  MlnntapollH,  ftllnn.,  Arch. 

Io»n,  l>iiliiH|ii<' — PlaiiH  being  prepareil  by  F.  J.  Heer,  Arch., 
Stii  and  Iowa  St..  for  3-Htory,  (iOxlOO-fl.  warehouse  for  Dubuque 
TaniK'iy   and    Kobe  Co.      lOstlmated  cost,   $05,000.      Noted   Jan.   6. 

lotva,  IliiltiKiue — PlaiiH  being  prepared  for  p.-icklng  plant 
by  J.    \\  ilLslcr.   Arch.,   for  George    Rath   &   .Son. 

IMIiiii.,  Morgan — Plans  being  prepared  by  Albert  Schlppel, 
Arch..  MaiiKalo,  for  I -story,  30x7r)-ft.  creamery  for  Morgan  Co- 
ojieiatlvc    ('rc.iiiHMy    As.soclatlon.      lOstlmated    cost.    $12,000. 

Minn.  SI.  Cloud — Plans  being  prepared  for  factory  for  Mc- 
Caddcn   Machine   Works. 

Kan.,  Sallna — Plans  being  prepared  by  C.  A.  Smith,  Arch., 
for  warehouse  and  olllce  building  for  Weber  Lumber  Co.  Esti- 
mated  cost,   $10,000. 

I\eb..  I,liieoln — I'ress  reports  state  Valentine  Weller  Inter 
estcd  in  construction  of  p.'icklng  plant  at  S.alt  Creek  Bottom 
Estimated    cost,    between    $25,000    and    $30,000. 


IVeb.,    Omaha — Plans   being    prepared    by    E.    H.    Vrana   Co.. 
h..     S75     Brandeis     Theater     Bldg..     for     2-story.     19x90-ft. 

Estimated    cost, 


bakery    for    E.    Roknlck,    2710    Farnam    St 

$12,000 


Queen     post    offlce) — George     S. 


Mont..  Lewlstown — Lewistown  Wholesale  Co.  and  Power 
Mercantile  Co.  will  be  incorporsited  with  capital  of  $100,000. 
The  new  company  will  build  plant. 

Mo.,  Marston — Marston  Light  Co.  contemplates  3-  or  5-ton 
ice  factory     10.   Bi.-ihoi),  Mgr. 

Mo.,  St.  Louis — Plans  prepared  for  plant  for  Best-Clymer 
Manufacturing  Co..  Virginia  Ave.  and  Davis  St.  Estimated 
cost,    between    $50,000    and    $75,000.      Noted    Apr.    13. 

Mo.,  St.  liouis — S.  F.  Myerson  Printing  Co.  plans  6-story 
addition  to  plant  at  3d  and  Chestnut  St. 

Ark.,   Iloutoiiville — L.   A.   Hawkins   plans   creamery. 
Ark.,  I»lne  llluffi — William  Haas  &  Son  plans  factory  at  Pine 
Bluff. 

Ark.,     Ultima    Thule — (D 
Scott  will   build   sawmill. 

Tex.,  Big  Spring — A.  C.  Murray,  Clarksville,  Tenn.,  and 
associates  purchased  plant  of  Big  Spring  Ice  and  Manufactur- 
ing Co.  at  Big  Spring  and  will   improve  and  enlarge  same. 

Tex,  liovelady — Press  reports  state  Smith  Lumber  Co.  plans 
to  rebuild  planing  mill  at  Lovelady. 

Okla..  Clinton — Carroll.  Brough,  Robinson  &  Humphrey  Co. 
plans  addition  to  warehouse.     Hawk  &  Parr,  Oklahoma,  Arch. 
Okla.,  Commerce — Commerce  Ice  Co.  will  build  plant.     Esti- 
mated   cost,    $10,000. 

Colo.,  Denver — Plans  being  prepared  for  5-story  warehouse 
for  B.  Grimes.  Estimated  cost,  $60,000.  L.  Scott  Twogood. 
101   Broadway,   Engr. 

Idaho.  Greer — Nezperce-Rochdale  Co.  plans  to  build  grain 
elevator  at  Greer. 

Idaho.  Neaiperce — Nezperce-Rochdale  Co.  plans  to  build 
grain   elevator  at  Nezperce. 

Utah,  Ogden — Plans  being  prepared  by  H.  P.  Henschein, 
Arch.,  Ch'cago.  111.,  for  improving  plant  of  Ogden  Packing 
and  Provision  Co.  Estimated  cost,  $300,000.  S.  S.  Jensen, 
Secy.     Noted  Mar.   23. 

Wash.,  Olympia — Panama  Shingle  and  Lumber  Co.  plans  to 
build  factory. 

Ore.,  Portland — Capitalists  of  Portland,  Spokane  and  Seattle 
plan  shipbuilding  plant  at  Portland.  Harry  P.  Spear,  Port- 
land,  interested. 

Calif..  Oakland — Chalmers  Automobile  Co.,  Detroit,  Mich., 
plans  assembling  plant  at  Oakland. 

Calif..  Woodland — Election  will  be  held  May  9  to  vote  on 
$10,000  bonds  for  municipal  ice  plant.  C.  E.  Arnold,  City 
Engr. 

Ont.,  Toronto — Plans  being  prepared  by  Sproat  &  Rolph. 
Arch  ,  36  North  St.,  for  factory  at  277  Gladstone  Ave.  for  Wi\- 
liam  Neilson,  Ltd.     Estimated  cost,  $25,000. 

Bids  In  and  Contracts  Awarded 

N.  H.,  Troy — Contract  for  mill  for  Troy  Blanket  Co.  awarded 
to   WILEY   &    FOSS,    Fitchburg. 

Mass..  Bondsville — Boston  Duck  Co.  awarded  contract  for 
5-story  130x400-ft.  mill  to  J.  W.  BISHOP  CO.,  109  Forster  St.. 
Worcester.     Estimated  cost,  $275,000.     Noted  Apr  13. 

Mass..  Bo.ston — A.  Duddey  awarded  contract  for  1-story, 
25x71-ft.  manufacturing  building  to  W.  R.  NICHOLL,  10  Polk 
St.,   Boston. 

Mass.,  Boston — Contract  for  7-story  warehouse  for  Jacob 
Falkson  and  Jacob  &  Myer  Pearl,  15  Albany  St.,  awarded  to 
A.  B.  BEAL,  43  Tremont  St.     Estimated  cost,   $50,000. 

Mass..  Brookline— Contract  for  2-story  92xl00-ft  garage 
and  stable  for  Brookline  County  Club  awarded  to  B.  W^.  Nli,AL. 
Boylston   St.   Brookline. 

Mass.,  Cambridge — Contract  for  addition  to  Plant  of  Massa- 
chusetts Rubber  Co.  awarded  to  O'CONNELL  &  ANDERSON 
CO.,  26  South  Stowell  St.,  Worcester.     Estimated  cost,  $35,000. 

Mass.,  Chelsea— A.  Simons,  169  2nd  St.,  awarded  contract 
for  2-story.  40x80-ft.  storage  building  to  J.  GOLDBli,KG.  (i 
Pine    St.      Estimated    cost,    $10,000. 

Conn..  Hartford— E.  Gross  &  Co.  will  build  4-story,  48x137- 
ft  wrr"house  by  day  labor.  Estimated  cost.  $40,000.  Noted 
Apr.  13. 
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Springs — (Official) — Smith      Cooley      Co. 
Estimated    cost,    $12,000.      Noted    'Mar.     16 


I 


W.    D.     GRAVES, 
and  Apr.  6. 

N.  Y.,  Albany — (Official) — Contract  awarded  to  J.  J.  FINN 
&  SON,  Albany,  for  4-story  reinforced-concrete  warehouse  at 
Church  and  Herkimer  St.  for  Globe  Warehouse  Corporation. 
Estimated   cost,   $60,000.     Noted   Feb.   3   and   24. 

IV.  Y.,  HudNon — Contract  for  2-st()rv,  50xl20-ft.  garage  for 
Crescent  Garage  awarded  to  FlILTON  HUGS.,  58-60  Morton 
Ave.,    Albany.      Estimated    cost.    $25,000. 

N.  Y.,  New  York — (Borough  of  Rrooklyn) — Recker's  Ana- 
line  and  Chemical  Works  awarded  contract  for  3-story, 
40x87-ft.  addition  to  laboratory  on  Ditmas  Ave.  to  McGOUGH 
&  HOEY,  16  Court  St.     Estimated  cost,  $20,000.     Noted  Mar.   23. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Atlantic  Ware- 
house Ct.  awarded  contract  for  7-story,  150xl61-ft.  warehouse 
to  TURNER  CONSTRUCTION  CO.,  11  Broadway.  Estimated 
cost,   $160,000. 

N.  Y.,  New  York — (Borough  of  Manhattan)— Contract  for 
1-story,  OOxS.T-ft  addition  to  garage  for  A.  C.  Grossman,  1262 
Boston  Rd.,  awarded  to  L.  C.  FREES,  3029  3d  Ave.  Estimated 
cost,   $10,000. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Contract  for 
1-story,  76.6x1 36-ft.  brick  factory  at  Park  Ave.  and  146th  St. 
for  Sigmund  Ullman  &  Co.,  14Gth  St.  and  Park  Ave.,  awarded 
to  ANDREW  J.  ROBINSON  CO.,  123  East  23d  St.  Estimated 
cost,   $15,000.      Noted  Feb.    10. 

N.  Y.,  ITtU-n — Contract  for  4-story,  50x300-ft.  factory  for 
Driggs  Seabury  Ordnance  Co.  awarded  to  WESTINGHOUSE. 
CHURCH,  KERR  CO.,  37  Wall  St.,  New  York.  Estimated  cost, 
$90,000. 

Penn.,  Elkins  Park — Contract  for  2-story,  28x44-ft.  garage 
and  greenhouse  for  C.  J.  Cole,  Spring  and  Park  Ave.,  awarded 
to   F.   T.   MERCER   CO.,   1706   Delancey   St.,   Philadelphia. 

Penn.,  Franklin — Franklin  Railway  Supply  Co.  awarded 
contract  for  2-storv,  90xl50-ft.  addition  to  factory  to  HAR- 
PER LUMBER  AND  BUILDING  CO.,  Meadville.  Estimated 
cost,  $20,000. 

Penn.,  Philadelphia — Contract  for  5-storv,  37x81-ft.  factory 
for  James  F.  Burns,  713  Cherry  St.,  awarded  to  KOELLE, 
SPETH  CO.,   26th  and   Oxford  St.     Estimated  cost,   $18,000. 

Penn..  Philadelphia — ^Evnon-Evans  Co.,  15th  and  Clearfield 
St..  awarded  contract  for  "factory  to  HARRY  GILL,  JR.,  2515 
Germantown    Ave.       Estimated    cost,     $10,000. 

Penn.,  Philadelphia — General  Manufacturing  Co..  30th  and 
Market  St..  awarded  contract  for  chemical  plant  to  H.  P. 
FRIEND,   Norristown.      Estimated   cost,   $10,000. 

Penn.,  PlttKbur{;h — Philadelphia  Co.  awarded  contract  for 
3-story,  40xl00-ft.  shop  to  WITHBERT  BROS.  CO..  Bessemer 
Bldg.  Estimated  cost.  $40,000.  J.  F.  Guffey.  435  6th  Ave.. 
Pittsburgh.   Gen.   Mgr. 

Penn.  Readlngr — Contract  awarded  to  FRANK  FISHER  for 
1-story  storage  building  for  Pennsylvania  Pressing  Co.,  1156 
Perkiomen  Ave. 

Penn.,  Readine — Contract  for  2-story,  28x60-ft.  warehouse 
for  Rudolph  &  Rosenberg  Co.,  244  South  8th  St.,  awarded  to 
FRANK    FISHER. 

Del.,  Guyencourt — Contract  for  1-story,  30x35-ft.  garage 
for  Victor  du  Pont,  16th  St.  and  Rising  Sun  Lane,  Wilmington, 
awarded  to  W.  D.  HADDOCK  &  CO.,  Wilmington.  Estimated 
cost,   $30,000. 

Va.,  Richmond — Richmond  Cold  Storage  Co.  will  build 
5-story  reinforced-concrete  plant  by  day  labor.     Noted  Nov.  25. 

YV.  Va.,  Charle.ston — Contract  for  structural  steel  for  1- 
story,  60xl00-ft.  storage  house  for  Libbey-Owens  Sheet  Glass 
Co.  awarded  to  AMERICAN  BRIDGE  CO.,  Toledo,  Ohio. 

\V.  Va.,  Point  Pleasant — Marietta  Manufacturing  Co. 
awarded  contract  for  100x260-ft.  factory  to  C.  B.  KIMBERLY 
CO.,  Wheeling.     Estimated  cost.   $25,000.     Noted  Feb.  10. 

N.  C,  Charlotte — Charlotte  Electric  Repair  Co.  will  build 
1-story,  50xl50-ft.  factory  by  day  labor.     Noted  Apr.  13. 

N.  C,  Durham — Central  Storage  Co.  awarded  contract  for 
2-storv.  110xl80-ft.  warehouse  to  WILKERSON,  BOWLES  & 
DURHAM.     Estimated  cost,   $20,000.     Noted   Feb.   17. 

N.  C,  Kinston — S.  T.  Hooker,  Greenville,  awarded  contract 
for  121x252-ft.  warehouse  to  I.  ROCHELLE.  Kinston.  Esti- 
mated cost.   $20,000. 

N.  C,  Sanford — Press  reports  state  contract  for  plant  for 
National  Dye  and  Munitions  Co..  New  York,  N.  Y.,  awarded  to 
R.  P.  GIBSON,  Rocky  Mount,  N.  C.     Estimated  cost,  $10,000,000. 

N,  C,  Winston-Salem- — Huntley  Furniture  Co.  awarded  con- 
tract for  4-storv,  73xl50-ft.  addition  to  plant  to  PAUL 
MILLER.     Noted   Mar.    23. 

Ga.,  ,\tlantn — Contract  for  3-story  factory  for  J.  R.  .Smith 
awarded  to  R.  M.  AVALKER.     Estimated  cost,  $40,000. 

Ala..  Attalla — Contract  for  knitting  mill  at  Attalla  for  W.  B. 
DAVIS  &  CO.,  Chattanooga,  Tenn.,  awarded  to  ROGERS  CON- 
STRUCTION CO,  Chattanooga.  Estimated  cost,  $10,000.  Noted 
Apr.  6. 

Tenn.,  Bristol — Davis  Hosiery  Mills,  Chattanooga,  awarded 
contract  for  factory  at  Bristol  to  STONE  HULING  LUMBER 
CO.,  Bristol. 

Kv.,  Louisville — Adler  Manufacturing  Co.  will  build  addi- 
tion to  factorv  by  day  labor.  Estimated  cost,  $15,000.  Noted 
Feb.  17. 

Ky.,  Newport — E.  Keetenacker  awarded  contract  for 
2-storv,  86xl00-ft.  garage  to  J.  G.  COOPER,  711  Traction  Bldg., 
Cincinnati,   Ohio.      Estimated   cost,    $20,000. 

Ohio,  Clneinnati — Contract  for  masonry  for  2-story.  60x160- 
I't.  factory  on  McMillan  St  for  Gru"n  Watch  Manufacturing  Co. 
awarded  to  CHARLES  V.  MAECHER  &  CO..  617  Hunt  St.  Esti- 
mated  cost.   $50,000.     Noted  Jan.   20  and   Mar.   30. 


Ohio,  Cleveland — Contract  for  plant  at  Euclid  Ave.  and 
Nickel  Plate  R.R.  for  Cleveland  Milling  Machine  Co..  318 
Engineers'  Bldg.,  awarded  to  S.\MUEL  AUSTI.N'  <Sr  SONS  CON- 
STRUCTION CO.,   14230   Euclid  Ave.     Estimated  cost.   $800,000. 

Ohio,  Cleveland — Contract  for  five  1-story  storage  build- 
ings for  Cleveland  Railway  Co.  awarded  to  W.  I.  THOMPSON 
&  SON,   6110  Euclid  Ave.     Estimated  cost,   $50,000. 

Ohio,  Cleveland — Contract  awarded  to  AV.  L  THOMPSON  & 
SON.  6110  Euclid  Ave.,  for  l-storv.  122x362-ft.  factory  for 
Cleveland  Wire  Spring  Co..  Hamilton  Ave.  Estimated  cost, 
$80,000.     Noted  Mar.  16  and   30. 

Ohio,  Marietta — Obex  Laboratories  Co.  awarded  contract  for 
1-story.  40xl25-ft.  storage  building  to  FORMAN  &  PUTNAM, 
219  St.  Clair  Bldg. 

Ind.,  Ft.  AVayne — J.  Poinsette.  1016  Maumee  Ave.,  awarded 
contract  for  2-story.  90xl04-ft.  garage,  store  and  apartment 
building  to  J.  HAGEMAN.  Estimated  cost.  $i:;,000.  Noted 
Mar.   16. 

Mieh.,  Detroit — Turner  &  Moore  Manufacturing  Co.  awarded 
contract  for  2-story  reinforced-concrete  factory  to  MacLEAN 
BUILDING  CO.,  92  Broadway.  Estimated  cost,  $40,000.  Noted 
Feb.  10. 

Mieh.,  Detroit — Contract  for  steel  for  1 -story  factory  on 
Jefferson  St.  for  B.  S.  Warren  Co.,  Ford  Bldg.,  awarded  to 
LINSELL  CO.,  370  Fort  St.,  W.  Estimated  cost,  $14,000.  Noted 
Mar.   23. 

Mieh.,  Flint — Champion  Ignition  Co.  awarded  contract  for 
addition  to  factory  to  W.  E.  WOOD  CONSTRUCTION  CO.,  Ford 
Bldg.,   Detroit.     Noted  Apr.  6. 

Mieh.,  Roekford — Hirth-Krause  Co.  will  build  l-story,  50x 
160-ft.  tannery  by  day  labor.  Estimated  cost,  $20,000.  Noted 
Mar.    30. 

111.,  Chicat;o — Contract  for  3-story  warehouse  on  Farrell 
St.  for  Acme  Steel  Goods  Co..  2710  Farrell  St..  awarded  to  E.  W. 
SPROUL    CO..    1120    West    35th    St.        Estimated    cost,     $40,000. 

111.,  Chicago — Contract  for  masonry  for  7-story  factory  on 
Jackson  Blvd.,  for  A.  B.  Dick  &  Co.,  730  Jackson  Blvd.,  awarded 
to  ABRAHAM  LUND  CO.,  19  South  La  Salle  St.  Estimated 
cost,    $60,000. 

III.,  Chicago — Fulton  Saw  Works,  52d  Ave.  and  22d  St., 
awarded  contract  for  1-  and  2-story  factory  to  STODDARD 
CONSTRUCTION  CO..   343  South  Dearborn  St.     Noted  Mar.   30. 

III.,  Chicago — Contract  for  8-story  warehouse  at  108-10 
West  Lake  St.  for  J.  L.  Kesner  5  North  Wabash  Ave.,  Chicago, 
awarded  to  MUELLER  CONSTRUCTION  CO..  179  West  Wash- 
ington St.     Estimated   cost.   $75,000. 

111.,  Chicago — Contract  for  2-story  warehouse  at  6326  South 
Ashland  Ave.  for  Lagoni  Hardware  Co.,  6324  South  Ashland 
Ave.,   awarded   to  G.   NELSON   CO.      Estimated   cost,    $10,000. 

111.,  Chicago — Mallott  Wholesale  Grocery  Co.  awarded  con- 
tract for  4-story,  50x75-ft.  warehouse  to  ALFRED  JOHNSON, 
6722  East  End  Ave.     Estimated  cost,  $30,000. 

111.,  Chicago — Contract  for  2-storv  garage  for  Thomas  P. 
Smith,  Winnetka,  awarded  to  WILLIAM  M.  CRILLEY  CO.,  35 
South  Dearborn  St.,  Chicago. 

111.,  Chicago  Heights— Gottschalk  &  Son,  1603  Aberdeen  St., 
awarded  contract  for  1-story,  50xl25-ft.  garage  to  J.  PRES- 
SENDO,   1605   East  End  Ave.      Estimated   cost,   $10,000. 

111.,  Geneva — Contract  for  1-story  addition  to  foundry  of 
Geneva  Foundry  and  Machine  Co.  awarded  to  JOHN  ECKMAN, 
Geneva. 

111.,  Joliet — Contract  awarded  to  E.  K.  FENNO,  204  North 
Beach  St..  for  2-story.  75x290-ft.  wire  mill  for  Syracuse 
Crucible  Steel  Co.  of  America.     Estimated  cost.  $50,000. 

III.,  La  Grange — Western  United  Gas  and  Electric  Co.. 
Aurora,  awarded  contract  for  2-storv.  30x60-ft.  shop  and 
office  building  to  JOHN  HOPPROTH.  La  Grange. 

^Vis.,  Logan — Contract  for  factory  for  Union  Knitting 
Mills  awarded  to  UTAH-IDAHO  BUILDING  CO.  Logan.  Esti- 
mated cost,   $35,000. 

■\Vi.«i.,  Monticello — Contract  for  3-storv,  50xl00-ft.  cold-stor- 
age building  for  E.  Wittwer  &  Bros,  awarded  to  WAGNER  & 
BAUMAN,    Monroe,    at    $20,775.      Noted    Feb.    17. 

Minn.,  Duluth — Contract  for  2-story,  50xlS0-ft.  factory  for 
Hugo  Manufacturing  Co,,  310  West  2nd  St.,  awarded  to  JACOB- 
SON    BROS.      Estimated    cost,    $30,000.      Noted    Apr.    13. 

Minn.,  Faribault — Contract  for  superstructure  of  plant 
for  Faribault  Packing  and  Provision  (^o.  awarded  to  WILLIAM 
O'NEIL   &   SONS   CO.,   at   $79,309.      Noted   Jan.    6. 

Kan.,  Topeka — Contract  for  blacksmith  shop  and  storage 
building  for  Atchison,  Topeka  &  Santa  Fe  Ry.  awarded  to 
SWANSON  BROS.,  335  Buchanan  St.  Estimated  cost,  $20,000. 
C.  F.  W.  Felt,  Railway  Exchange,  Chicago,  111.,  Ch.  Engr. 
Noted   Mar.    2. 

Kan.,  Wichita — Contract  awarded  to  F.  C.  BORDEN,  at 
$13,100  for  2-story,  50xl40-ft.  factory  for  Daniel  Shoe  Co. 
Estimated  cost,   $15,000.      Noted   Mar.   30 

Neb.,  Grand  Island — Donald  Co.  awarded  contract  for  3- 
story,  57xl32-ft.  warehouse  to  H.  PALLDORF.     Estimated  cost, 

$25,000. 

Neb.,  Omaha — Contract  for  1-story.  50xl40-ft.  garage  at 
17th  and  I^eavenworth  St.  for  Omaha  Van  and  .Storage  Co..  16th 
and  Leavenworth  St.,  awarded  to  LARSON  (CONSTRUCTION 
CO..  600  Barker  Blk.      Estimated  cost.  $10,500. 

Mo.,  St.  Louis — Contract  for  5-story  warehouse  for  A.  R. 
Hoffman  awarded  to  R.  MEDERACKE.  St.  Louis.  Estimated 
cost.   $18,000. 

Tex.,  Galveston — Southern  Products  Co.  awarded  contract 
for  improving  plant  to  EUBANK  &  DIBRELL,  Galveston. 
Estimated   cost,   $40,000. 

Tex.,  Galveston — Contract  for  addition  to  warehouse  of 
Texas  Star  Flour  Mills  awarded  to  J.  W.  ZEMPTER.  Esti- 
mated cost.  $16,000.     Noted  Mar.  2. 
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Oklii.,  'I'lilnii  CriiHl)!)'  St  MiU'hi'll,  I'.iilriil  .Nitlluiml  lliiiiU 
Itldn  ,  awMidi'd  CDiilrarl  for  :;-Mtoiv  WiirilioiiHi'  at  Ki-Imi'O  triickH 
and  HoHtoii  St  to  .1.  II,  WILSON.  rUiitoii  HIiIk.  KmI  Itnatfil 
.•O.St,   .$27,00(1.      Noti'd    I),.c.    16. 

Oklii..  Tiilnn  ('out  I  net  for  Ic'u  iiiitl  oold-HtornKO  liliint  on 
llrlilur  SI.  loi  TiiiHa  I'lukliiK  Co.  nwurdoil  to  10.  C.  STKININ- 
i!i;it  CONSTIU'CTION  CO..  St.  LouIm,  Mo.  KMtlnintiMl  coHt. 
$  I  fill, 0(1(1. 

Iiliihii,  tivfurd — I'oiitraft  for  Hour  iiilll  awnrilcd  to  MllxSKT 
iM.AUVKI.    MIM.    CONSTIU'CTION    CO..    Suit    Lake    City.    I'tiili. 

.\rlK.,  'I'licMoii  Contrail  lor  .m(ci-1  uraln  i-li-vator  for  l';a>;k> 
Milling  Co  awar.lid  to  HrUKKM,  KN(  i  INKKUINC  AND  CON- 
STltCCTION  CO.,  3j;i  South  I.a  SaIU>  St.,  ChUuiKO.  III.  lOHtl- 
iiiatcd  co.st.   $?,">, 000. 

\\  iimIi..  ^Illlnooil — Contrai-t  for  ndnforrod-concri-to  napiT 
iiiill  lor  Inland  Kinplre  I'an.-r  Co.  award.d  to  II.  .1.  SKINNEU, 
Spokano,   at    $  1,S,(MI0.      .\ot<d    Mar.    30. 

FEDKR.\I-  GOVKRNMKNT  WORK 
Proposed  Work 

\.  v..  \rH-  Vork  Ti  an.sfoi  ni.r  s  liids  will  !>.•  rc(('ive<l  un- 
til :;  p.m..  .Vpr.  ■:-2.  li.v  K.  K.  Kuth.rford.  -V.sst.  I'ur.  Ajjt.,  Tan- 
ania  Canal.  24  Stale  St..  for  piiri-ha.si>  of  transformers  offend 
for   sale   l>.v    Panama   Canal.      (Set-   adv.    Issue   Apr.    l.t.) 

N.  Y.,  SyrnouMF — Post  Olllce — IT.  S.  Government  will  con- 
struct post  ottlce  at  Syracuse.  About  $.'150,000  available  lor 
this  purpose.  Jnmes  A.  Wetmore.  Washington,  D.  C,  Act. 
Supcrv.   .\rcli. 

\.  J.,  >«'w«rk — Post  OHlci' — Preliminary  plans  beinp  con- 
si<lciod  by  Treasury  nepartmeiit  for  post  office  at  Newark. 
lOstinuited   cost,    $2.ri00,000. 

\  n.,  HnrrlNoiiliurK — Post  t>llice — Byron  R.  Newton,  Act. 
Secy,  of  Treasur.v.  Washington,  n.  C.  recommended  that  Con- 
uresa  appropriate  $fi0.000  for  enlarging  U.  S.  post  ofllce  at 
MarrisonburK. 

Vn..  Norfolk — HisinfectinK  Plant — Bids  will  be  received 
nntil  11  a.m.,  .May  13.  by  Bureau  of  Yards  and  Docks,  Navy 
Oepartment.  Washington,  I).  C.  for  disinfecting  plant  at 
navy    ,vard,    Norfolk. 

^11.,  Unillo — Uoad  Work — Plans  being  prepared  by  Navy 
nepartment  for  road  work  in  connection  with  Naval  Radio 
Station,    Railio. 

Ala.,  lilniiliiKliiini — Post  OlUce — II.  S.  Government  plans  to 
constiuet   po.st  oltue  at  Birmingham. 

Alit.,  Sylemmii  -T*ost  OHicc — Press  reports  state  Congress 
appropriated    $7.'>,()00    for   1'.   S.    post   otiice   at   Syleauga. 

'I'riiii..  Iluiiilioldt — Post  Ollice — .Ml  bids  received  Dec.  20  for 
U.  S.  post  oirue  at  Humboldt  rejected.  Woi'k  will  be  read- 
vertised.     Noted  Nov.  11  and  Dec.  30. 

Tenn.,  XiiMliville — Post  Office — I'lans  being  prepared  for 
addition    to    post    office    at    Nashville. 

'reiiii.,  Tulluliomn — Post  Office — Plans  being  prepared  by 
Supervising  Architect,  Washington,  D.  C,  for  post  office  at 
Tullahoma.      Estimated    cost,    .$63,000. 

Ky.,  Hiokmnu — Ijevee — ^U.  S.  Government  plans  to  con- 
struct loop  in  Reelfoot  Levee  extending  from  Hickman  to 
Tiptonville. 

Ohio,  >\iirreii — Post  Office — Byron  Newton,  Act.  Secy,  of 
Treasury,  Washington,  D.  C.  applied  to  Congress  for  appro- 
priation  of  $S."i.000  for  enlarging  U.  S.   post  office  at  Warren. 

Ind.,  Shelbyville — Federal  Building — Press  reports  state 
Treasury  Department  selected  site  at  Hendricks  and  Harrison 
St.   foi-   federal   building. 

Kiiii.,  Pratt — Post  Office — U.  S.  Government  will  construct 
post   office  at   Pratt. 

3lont.,  Ft.  Shaw — Wood  Stave  Pipe — Bids  will  be  received 
at  office  of  U.  S.  Reclamation  Service,  Pt.  Shaw,  until  2  p.m.. 
May  5.  for  appro.Kimately  .57.^  lin.ft.  96-in.  continuous  wood- 
stave   pipe   for  Sun   River  Project.      Noted   Mar.    9. 

Mont..  Malta — Steel,  etc. — Bids  will  be  received  at  office 
of  U.  S.  Reclamation  Service,  Washington,  D.  C,  until  2  p.m.. 
May  1."),  for  furnishing  steel  and  c.-l.  sluice  and  regulator 
gates,  gate  frames,  lifting  devices  and  accessories  and  miscel- 
laneous fabricated  steel  for  Milk  River  Project,  Montana. 
.\.   P.   Davis,  Ch.   Engr.      (See  adv.) 

Colo.,  Grand  Junction — Wood-Stave  Pipe — Bids  will  be  re- 
ceived at  office  of  U.  S.  Reclamation  Service,  Grand  Junction, 
until  2  p.m..  May  23,  for  approximately  3,950  lin.ft.  of  60-ln. 
diameter  continuous  wood-stave  pipe  for  Grand  Valley  Pro- 
ject.    A.  D.  Davis,  Ch.  Engr.   (See  adv.) 

.\riz..  Ft.  Huaehuca — Buildings — Bids  will  be  received  by 
Constructing  Quartermastei-,  Ft.  Huaehuca,  until  1  p.m..  May 
15,  for  constructing  2  double  captains'  quarters,  4  stable  guard 
and  shop  buildings,  administration  building,  quartermaster 
corps  barracks  and  laundry.      (See  adv). 

Calif.,  Los  Angeles — Dredging — Bids  will  be  received  at 
U.  S.  Engineer  Office,  Central  Bldg.,  until  11  a.m..  May  10,  for 
dredging  in  Los  Angeles  Harbor. 

Bids  In  and  Contracts  Awarded 

X.  Y.,  Buffalo — Steel  Work — Bids  were  received  Mar.  27 
for  furnishing  structural  steel  and  metal  work,  also  for  fourth- 
order  lantern  for  delivery  at  Lorain,  Ohio,  as  follows:  Cham- 
pion Iron  Co.  Kenton,  Ohio,  $12,496;  August  Feine  &  Sons  Co., 
Buffalo,  $12,500;  Concord  Construction  Co.,  New  York  (Bor- 
ough  of  Brooklyn),   $14,317.     Noted  Mar.   16. 

Md.,  Indian  Head — Building — Lowest  bids  received  Apr.  15 
for  storehouse  at  Naval  Proving  Ground,  Indian  Head,  were 
as  follows:  Hidden  &  Euler.  Baltimore,  Md.,  $13,500;  J.  L. 
Robinson  Construction  Co.,  Baltimore,  $13,748;  Federal  Co., 
Norfolk,    Va.,    $14,428.      Noted    Mar.    9. 

\'.  C,  AVilniington — Buildings — Contract  for  U.  S.  custom 
house,  courthouse  and  appraisers'  stores  at  Wilmington 
awarded  to  NORTH  EASTERN  CONSTRUCTION  CO.,  225  5th 
Ave.,  New  York,  N.  Y.,  at  $368,400.     Noted  Mar.  23  and  Apr.  13. 

L,a.,  New  Orleans — Pipe — U.  S.  Cast  Iron  Pipe  and  Foundry 
Co.,  Chattanooga,  Tenn.,  at  $5,827,  submitted  lowest  bid  for 
furnishing  and  delivering  U.  S.  Lighthouse  Department  with 
c.-i.  pipe. 


iiiii..  lliinilNKtoii  I'oMi  Olllc. — Contrail  for  U.  .S.  poHt  olllco 
at  lliiMllM|..loii  award.'d  to  WILLIAM  KVEULY,  liidlaiiapollB, 
at    $7  1..s;..l       Nol.d    Kel).   2)   anil   Apr.   «. 

III.,  ChlcHKo  l)i-ednliiK — CotilracI  for  dredging  in  Chicago 
Itlvtr  awar.lid  to  KITZSIMONS  &  CORNELL  DUKDGIO  AND 
DOCK  CO.,  otlH  Hlilg.,  Chlt'ugo  at  ?fi,25«.  Noted  Mar.  !)  and 
Apr.    i:i. 

III..  'rnylorvllU' — Post  Olllee — Contract  for  U.  S.  post  ofllce 
at  Taylorvllle  awarded  to  OltlC.lNAL  (CABINET  CO.,  Kvans- 
liill,    a  I     $16,100. 

Mont.,  Mnltn — Earthwork — Contract  for  earth  work  and 
stiMittiriH  of  Itowdoln  Canal,  Milk  Ulver  Project,  awarded  to 
L.   W.   DoTSo.N',  Glasgow,  at  $9,106.     Noted  Feb.  24  and   Mar.  30. 

Mont.,  Ilavnill-  lOarthwoik  and  Structures — Contract  for 
i-.irlliwork  and  si  lueluri-H  on  Flathead  i'rojeet,  north  of  Ra- 
valli, on  Northern  Pacific  Rv.  awarded  to  PICIK'Y  M.  UOSS, 
Poison,  at   $13,945.      Noted   Mar.   '.)  and   Apr.   C. 

Tex.,  Kl  I'ntio — Pumping  .Station  and  Water  Pipe  Lines — 
Contract  for  eleelrii-ally  oi)eriiled  pump  bouse,  reservoir  and 
liluiiibing  for  pumping  stallon  at  Ft.  Hliss  awarded  to  WIL- 
LIAM S.  KING,  Lonoke,  Ark.,  at  $8,800;  electric  wiring  In 
building  to  ,IENNIN(iS  &  WOODS.  El  Paso.  All  bids  for 
electric    equipment    rejected.      Noted    Feb.    17. 

Tex.,  iNahel — OdU'ers  Quarters — Contract  for  Chief  Oper- 
ator's Quarters  at  Naval  Radio  Station,  Isabel,  awarded  to 
II.  L.  FITCH.  Brownsville,  at  $4,375.  Noted  ."Mar.  30  and 
Apr.   13. 

Calif.,  Son  DIrKo — Cement,  etc. — Bids  were  received  Mar. 
31  for  furnishing  and  delivering  (a)  American  Portland  cement, 
(b)  sand,  (c)  crushed  rock,  at  San  Diego.  Calif.,  from  J. 
Hansson.  San  Diego,  (a)  $22.23,  (b)  $1.84,  (c)  $2.14;  Independent 
Stone  Co.,  .San  Diego,  (b)  $1.94.  (c)  $2.24;  Mission  .Sand  and 
Rock  Co.,  San  Diego.   ((•)   $l.xs.     Noted  Mar,   16. 

CANALS,  DITCIIE.S  AND  IRRIGATION 
Proposed  Work 

R.  I.,  I'rovidenee — Diedging — Bids  will  be  received  until 
2:15  p.m..  Apr.  24.  at  office  of  City  Clerk,  City  Hall,  for  dredg- 
ing in  I'rovldence  Harbor.     J.  H.  Gainer,  Mayor. 

Conn.,  Waferhury — Canal — Manufacturers  of  Naugatuck 
"Valley  contemplate  barge  canal  between  Waterbury  and 
Derby,  18A  mi.  Estimated  cost,  $1,000,000.  Charles  H.  Pres- 
ton, Jr.,   136  Grand  St.,   Waterbury,   Engr. 

N.  Y.,  Albany — (Official) — Bids  will  be  received  until  noon. 
May  16,  by  W.  W.  Wotherspoon,  State  Supt.  I»ub.  Wks.,  for 
improving  New  York  .State  Canals,  Contract  No.  23-A,  Erie 
Canal,  Section  9,  completing  canal  from  Kings  Bend  to  Le- 
high Valley  R.R.  crossing,  aljout  V2  mi.  oast  of  Genesee  River, 
Contract  No.  27-B,  Champlain  Canal,  Section  2,  for  diver- 
sion channel  for  Bond  Creek,   near  Lock  No.   8.      (See  adv.) 

!V.  C  Bladenboro — -Drainage — Contracts  will  soon  be 
awarded  for  ditch  work  for  Buckle  Swamp  Drainage  District. 
Estimated  cost,  $8,000.  W.  K.  Allen,  Wilmington,  Supt.  of 
Const  r. 

N.  C,  (linton — Drainage — Big  Coharle  Drainage  District 
contemplates  drainage  system.  Estimated  cost.  $10,000.  J.  L. 
Stewart,  Clinton,   interested. 

N.  C,  Concord — Drainage — Anderson  Creek  Drainage  Dis- 
trict  contemplates   drainage    system.      J.    H.    Cline.    interested. 

Miss.,  Cleveland- — (Official) — Drainage — Bids  will  be  re- 
ceived until  5  p.m.,  May  3,  by  Board  of  Drainage  Commis- 
sioners of  Bolivar  County  for  drainage  canals  in  Deeson 
Drainage  District.  W.  W.  Boone,  Ch.  Engr.  Deeson  Drain- 
age District. 

Ohio,  TifHn — Ditch — Bids  will  be  received  until  Apr.  22  by 
J.  I.  Oberlander,  County  Surv.,  for  Banninger  County  Ditch. 
Estimated   cost,   $4,655.      Noted   Mar.    30. 

Ohio,  Tiffin — Dredging — County  Commission  plans  to 
deepen,  widen,  straighten  and  clean  Rock  Creek  from  Coe  Rd. 

to   river. 

Mich.,  Hastlnt^s — Drainage — Bids  will  be  received  until  9 
a.m.,  Apr.  25,  by  County  Drain  Commissioners  of  Barry.  Kent 
and  Ionia  Counties  for  Little  Thorn  Apple  River  Drain.  David 
S.   England,   Woodland,   County   Dfain   Comr. 

III.,  Coal  City — Ditch- — Commissioners  of  Braceville  Town- 
ship contemplates  ditch  along  Chicago  &  Alton  Ry.  to  drain 
land  east  of  Coal  City. 

Wis.,  O.shkosh — Dredging — Oshkosh  Power  Boat  Club  con- 
templates   dredging    in    front    of   property.      W.    S.    McDonald, 

Commodore. 

Iowa,  Des  Moines — Ditch — 'Bids  will  be  received  until  noon, 
Apr.  24,  for  Drainage  Ditch  No.  13,  37,000  yd.  excavation.  F.  J. 
Alber,  Audr. 

Minn.,  (;ienooe — Ditch — Bids  will  be  received  until  2  p.m., 
Apr.  28,  by  F.  D.  Stocking,  Audr.  McLeod  County,  for 
Judicial  Ditch  No.   5. 

Mo.,  Princeton — Drainage — Plans  being  prepared  for  drain- 
age work  in  Mercer  and  Harrison  Counties  Drainage  Dis- 
trict.    E.  "W.  Bannon,   Ft.  Madison,   Iowa,   Engr. 

Ariz.,  Florence — Irrigation — Consolidated  Florence-Casa 
Grande  Water  Co..  recently  organized,  plans  to  build  dam  on 
Gila  River  and  construct  canal  system  to  deliver  water  to 
existing  irrigation  systems  in  Casa  Grande  Valley,  about 
40,000   acres. 

Ore.,  Eugene — Drainage — Preliminary  plans  prepared  by 
A.  Forner,  City  Engr..  for  improving  Amazon  Slough  Drainage 
District.     Estimated  cost,  $50,000.     Noted  Feb.  17. 

Calif.,  Anderson — Irrigation — Bids  will  be  received  until 
10  a.m.,  Apr.  29,  bv  Directors  of  Anderson-Cottonwood  Irri- 
gation District  for  irrigation  system.  Noted  Mar.  2  and 
Apr.   13. 

Calif.,  Fresno — Irrigation — Preliminary  surveys  being 
made  for  reservoir  system  and  dams  at  Pine  Flats  to  im- 
pound water  from  Kings  River  for  the  Nares-Tellman  in- 
terests. Estimated  cost,  $6,000,000.  Charles  King,  Hanford, 
interested.     Noted  Feb.   17. 
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Bids  In  and  Contracts  Awarded 

X.  Y.,  nultnlo — l)i-C(lj;inK — fJreat  Lakes  iJiedginp  Co.,  at 
$32,400  Kuhmittod  lowe.st  bid  for  dredKiiiK  Huffalo  Kiver  from 
Ohio    St.    bridge. 

Ohio,  'nwiii — Ditch — Contract  for  tile  for  Crocker  Tile  Ditch 
awarded  to  H.-WCOCK   BRICK  AND  TILE  CO.,  at   $5,730. 

Ind.,  Clay  City — (OfTlcial)  —  DrainaKe — Contracts  for  dilche.<i 
for  Guirl  Drainas^e  Di.strict  .iwarded  to  WALCOTT  DUICDC  INd 
CO.,  Lafayette,  at  $12,000,  Ditch  No.  2;  POLK  &  Sl'UOAT  CO.. 
Oaktown,  $15,000.  Ditches  Nos.  1,  4,  5  and  S;  NATIONAL  DRAIN 
TILE  CO.,  Terre  Haute,  $5,575,  Ditches  Nos.  3,  6  and  7.  Noted 
Mar.  30. 

Iiiil.,  Kokoino — Drainage — Ellsworth  Hunt,  Comr.  of  Drain- 
ape,  awarded  contract  to  J.  H.  WAT.SON  &  CO.  for  drainage 
work. 

Ind.,  ReiiMNcIner — Ditch — Contract  for  .lungles  Davis  Ditch, 
34,180  cu.yd.  excavation,  awarded  to  FRED  R.  JONES,  City 
Tlall    Square    Kldg.,    Chicago,    111.,    at    .$0.03    per    cu.yd. 

WiH..  WaiikeMha — Dredging — Fox  River  Motorboat  Club 
awarded  contract  foi-  dredging  Fox  River  to  N.  C.  CRUILEY, 
Milwaukee,  at  $5,000. 

Minn.,  Aitkin — Ditch — Contract  for  County  Ditch  No.  24 
awarded  to  D.  A.  FOLEY  &  CO.,  Aitkin,  at  $32,392.  Noted 
Mar.  23. 

Minn.,  \%'alker — (Official) — Ditch — Contract  for  Judicial 
Ditch  No.  3  awarded  to  NORTHERN  MINNESOTA  DRAINAGE 
CO.,  Backus,  at   $28,203.      Noted   Mar.   23. 

Minn.,  Walker — Ditches — Contract  for  Judicial  Ditches  Nos. 
1  and  4  awarded  to  E.  E.  GRIFFITH,  Backus,  at  $27,606. 
Noted  Mar.  23. 

Wyo.,  Ft.  I.araniie — Canal — Contract  for  Ft.  Laramie  Canal 
awarded  to  Mac.\RTHUR  BROS.   CO.,  Chicago,  III.,  at  $153,605. 

Tex.,  Bay  City — Irrigation  Dam — Contract  for  rebuilding 
dam  at  Lake  Austin  for  I'e\ton  Creek  Irrigation  District 
awarded   to  J.  W.  WHITE.      Noted   Feb.   10  and  Apr.   6. 

Tex.,  Port  .  Artliur — (Official) — Drainage  —  Contract  for 
dykes  and  drainage  system  awarded  to  HENRY  J.  COX  & 
CO.,   Alexandria,   La.,   at   $80,000.      Noted   Feb.    10   and   Mar.    30. 

MISCKI.LANEOUS 
Proposed  Work 

IV.  Y.,  BufTalo — Fuel  Trestle — Buffalo  Fuel  Co.  purchased 
site  on  Buffalo  River  and  will  build  fuel  trestle.  Harry 
Tates,  Marine  Bank  Bldg.,  Pres. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Park  Improve- 
ments— Bids  will  be  received  by  the  Park  Board.  ]>ept.  of 
Parks,  Municipal  Bldg.,  Manhattan,  until  3  p.m.,  Apr.  27,  for 
furnishing  trap  rock  and  trap-rock  screenings  to  Ocean  I'ark- 
way  between  Ave.  X  and  Coney  Island  Bridge  and  at  Ave.  P. 
Cabot  Ward,  Pres.  of  Bd. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Track  Im- 
provements— Committee  on  Port  and  Terminal  Facilities  com- 
pleted negotiations  with  New  York  Central  R.R.  for  adjust- 
ment  of  West   Side    freight    tracks   and    terminals. 

N.  J.,  Newark — Tower — I'lans  being  considered  for  electric 
tower,  200  ft.,  at  Olympic  Park. 

Penn.,  Piiilndelpliia — Elevated  Railroad — Plans  submitted 
to  T.  B.  Smith,  Mayor,  for  elevated  railway,  north  and  south, 
that  will  link  League  Island  and  Tabor,  wipe  out  subway  in 
Taylor  plans,  obviate  burrowing  under  city  hall  and  decrease 
cost  of  transit  program.  Ballinger  &  Perrot,  17th  and  Arch., 
Engr. 

Penn.,  Piiilndelpliia — Port  Development — Additional  loan  of 
$5,000,000  authorized  for  port  development,  like  amount  voted 
on    in    February.      Noted    Dec.    9. 

Penn.,  State  College — Gateway — Seniors  of  Pennsylvania 
State  College  plan  to  build  gateway  at  campus  entrance  as 
class  memorial. 

<ia.,  Atlanta — Cyclorama — Plans  being  prepared  for  cyclo- 
rama  for  Grant  Park.  George  P.  Freeman,  Chn.  Park  Com. 
Noted   Feb.    10. 

Ga.,  Atlanta — Plaza  Over  Tracks — Chamber  of  Commerce 
requested  W^estern  &  Atlanta  Re-leasing  Commission  to  build 
plaza  over  its  tracks.     R.  R.  Otis,  Chn.  Plaza  Com. 

FIum  Ft-  Pierce — Seawall — St.  Lucie  County  Commission- 
ers will  build  seawall  and  fill  along  Indian  River  front.  Miller 
Hallowe.=!,   Engr. 

MI.SS..  Ooenii  SpringK — Seawall — Citizens  contemplate  sea- 
wall and   rebuilding   of   East   Beach   Scenic   Drive. 

Tenn.,  Krwin — Sheds — Carolina,  Clinchfield  &  Ohio  Ry.  plans 
steel   sheds   at   Erwin.      L.    H.    Phetteplace,    Erwin,    Gen.    Mgr. 

Tenn.,  Meniphl« — Dock— Hottum-Kennedy  Drydock  and 
Shipyard  Co.  will  build  dock.     C.  E.  Kennedy,  Mgr. 

Tenn.,  Nashville — Coal-Handling  Plant — Plans  being  pre- 
pared by  S.  M.  McMurray,  Arch.,  for  coal-handling  plant  at 
Vanderb'ilt    University. 

Ohio,  Cincinnati — .Speedway — Bids  will  be  received  until 
Apr.  24  l)v  Hairy  Hake.  Arch..  Telephone  Bldg.,  for  motor 
speedway,' 2 1.  mi.,  and  2  grandstands  at  Dayton  and  Spring- 
field Pike  and  Crescentville  Rd.  for  Cincinnati  Speedway  Co. 
Estimated  cost,  $100,000.     Noted  Dec.  23  and  Mar.  2. 

Ohio,  Cleveland — (East  Cleveland) — Engine  House^Bids 
will  be  received  until  1  p.m.,  Apr.  24,  by  James  P.  Arter,  Clk. 
Dir.  of  Pub.  Safety.  East  Cleveland,  for  fire-engine  house  on 
Marloes    Ave.      lOstimated    cost,    $20,000.      Noted    Jan.    13. 

Ohio.  Cleveland — (Official) — Ice  Skating  Rink — Bids  will  be 
received  about  Mav  10  foi-  ice-skating  rink  at  East  105th  St. 
and  Superior  Ave.  for  East  105th  St.  Ice  and  Skating  Corpora- 
tion. Frankel  i<t  Frankel,  New  England  Bldg..  Cleveland,  in- 
terested.     Noted   Apr.   6. 

Ohio.  Columbus — (Official) — Grade  Separation  Work — Bids 
will  be  received  about  May  1  for  grading,  masonry  and  steel 
work  in  connection  with  grade  separation  work  at  Columbus 
for  Cleveland,  Cincinnati,  Chicago  &  St.  Louis  Ry.  Estimated 
cost,  $300,000.  C.  A.  Paquette,  Cincinnati,  Ch.  Engr.  Noted 
Apr.  6. 

Ohio,  Lakewood — Fire  Station— City  plans  $30,000  bond 
issue    for    fire    station. 


Ind.,  IndianapoIlM — (Official) — Grade  Separation  Work — 
Bids  will  be  received  about  May  15  for  masonry  and  steel 
work  on  grade  separation  work  at  Indianapolis  for  Cleveland. 
Ciiicinn;iti,  ('hicago  &  Ht.  Louis  Ry.  Estimated  cost,  $200,000. 
C.  A.  Paquette,  Cincinnati,  Ohio,  Ch.  Engr.      Noted  Apr.   6. 

Ind.,  IrvlnKTton — Elimination  of  Grade  Crossings — See  item 
under    "Railways." 

Kan..  IIiitchinMon — Park  Pavilion — Plans  being  prepared 
by  W.  E.  Hul.se  &  Co..  Arch.,  for  2-story,  20xl20-ft.  park 
pavilion    for    K.    C.    Beck    &    Co. 

Kan.,  Junction  City — Tunnel — Press  reports  state  citizens 
contemjilate  75-ft.  tunnel  through  Smoky  Hill  River  to  lessen 
danger    of    oveillows    from    stream. 

Kan.,  KansaH  City — Park  Improvements — City  Commission- 
ers appropriated  $31,700  for  park  improvements.  Howard 
Payne.  City  Clk. 

IV.  D.,  Mandan — ^flrading  and  Terracing — Bids  will  be  re- 
ceived by  Lee  Nichols,  County  Audr.,  until  1  i).m..  May  15, 
for    grading    and    terracing    court    house    hill    iit    Mand.in. 

N.  D.,  Mandnn — Walks,  Steps,  Retaining  Wall — Bids  will 
be  received  by  Lee  Nichols,  County  Audr.,  until  1  p.m..  May 
15,  for  concrete  walks,  steps  and  retaining  wall  at  courthouse 
at    Mandan. 

Tex.,  Dallas — Park — Citizens  voted  $250,000  bonds  for  mu- 
nicipal park.     H.   Moseley,  City  Engr.     Noted  Mar.   16. 

Okln.,  Knid — Park— Citizens  defeated  $25,000  bond  issue 
for  park   improvements.     Noted  Mar.   9. 

Okln.,  Mountain  View — Pipe  Line  —  Partnership  Oil  Co. 
plans  7-mi.  pipe  line  south  of  Mountain  View.  F.  L.  Mclnnis. 
Pres.   and   Gen.    Mgr. 

Ore.,  Astoria — Elimination  of  Grade  Crossings — City 
Council  plans  to  eliminate  4  grade  crossings  in  business 
section. 

Bids  In  and  Contracts  Awarded 

Mass.,  Beverly — Bathhouse — Bids  were  received  for  bath- 
house at  Ocean  Park  for  city  as  follows:  P.  H.  Rose  Con- 
struction Co.,  730  Washington  St.,  Boston.  $24,600;  R.  W. 
Prescott  &  Sons  Co..  Danvers,  $37,859;  Crosby  &  Cann,  Beverly, 
$39,270.     Noted  Mar.   2  and   30. 

Mass.,  Boston — Locker  Building- — Bids  received  by  Metro- 
politan Park  Commission  for  locker  building  at  Chestnut 
St.  as  follows:  Archdeacon  &  Sullivan,  $14,916;  E.  A.  Went- 
worth  Co.,  $17,799;  George  C.  Irwin  &  Co.,  $17,938.  J.  R.  Rablin, 
20    Beacon    St.,    Ch.    Eiigr. 

Mass.,  Boston — Tunnel — -Bids  received  Apr.  11  for  .Section 
.T,  Dorcester  Tunnel,  in  and  near  Dorchester  Ave.  and  Boston 
St.  from  about  80  ft.  north  of  Dexter  St.  to  about  30  ft.  south 
of  Ralston  St.,  South  Boston,  as  follows:  T.  A.  Gillespie,  50 
Church  St.,  New  York,  N.  Y.,  $346,887;  Coleman  Bros.,  Chelsea, 
$352,722;  Hugh  Nawn  Contracting  Co.,  82  Savon  St.,  Roxbury, 
$367,812.      Noted    Mar.    30. 

Mass.,  Pittsfield — Greenhouse — Viale  Floral  Co.,  42  Abbott 
St.,  will  build  greenhouse  and  office  building  by  day  labor. 
Estimated   cost,   $10,000. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official)  — 
Filling  and  Grading — Department  of  Water  Supply,  Gas  and 
Electricity  awarded  contract  for  filling  and  grading  grounds 
owned  by  city  between  .Sedgwick  Ave.  and  New  York  Central 
&  Hudson  R'iver  Railroad  Co.  at  Highbridge,  Boroughs  of 
Manhattan  and  Bronx  to  SANTOR  CONSTRUCTION  CO.  Noted 
Mar.   23. 

N.  J.,  Bayonne — Pier  and  Shed — General  contract  for  2- 
storv,  75x308-ft.  pier  and  shed  for  Vacuum  Oil  Co.,  61  Broad- 
way! New  York.  N.  Y.,  awarded  to  TURNER  CONSTRUCTION 
Co.;  11  Broadway,  New  York,  N.  Y.     Estimated  cost,   $80,000. 

IV.  J.,  Knglewood — Ferry  House  and  Slip — Dyckman  St.  and 
Englewood  Ferry  Corporation,  Pier  11,  North  River,  New 
York,  N.  Y.,  awarded  contract  for  ferry  house  and  slip  at  toot 
of  Palisade  Ave.  to  TULIS  &  BLANCHARD.  1328  Broadway, 
New  York,  N.  Y.     Estimated  cost,   $50,000.     Noted   Dec.   30. 

N.  J.,  .Jersey  City — Tunnel  —  Contract  for  tunnel  under 
Hackensack  River  from  plant  of  Pulilic  Service  Electric  Co., 
Jersev  C'itv.  to  land  recently  purchased  by  Seaboard  By- 
Products  (io.,  Kearnev  (Arlington  post  ofhce).  awarded  to 
ARTHUR   Mcmullen  CO.,   New   York,   N.   Y.,   at   $62,500. 

Ind.,  Vincennes — Levee  System — Contracts  for  William  H. 
Brevoort  et  al  levee  svstem  in  southern  Knox  County  awarded 
to  MacARTHUR  BROS.  CO..  Pine  St.,  New  York.  N.  Y..  $225.- 
765  and  to  VINCENNES  BRIDGE  CO.,  $54,796.  Noted  Mar.  2 
and  Apr.  13. 

Mich.,  Lansing — (Official) — Asphalt  Cement — Contract  for 
asphalt  for  year  1916  awarded  to  CLEVELAND  TRINIDAD 
I'AVING  CO..  420  Lakeside  Ave.,  N.  E.,  Cleveland,  Ohio,  at 
$20.98  per  ton  net  in  iron  drums.     Noted  Feb.  10. 

III.,  Chicago — Engine  House — Contract  for  2-story  fire- 
engine  house  at  2730  Prindiville  St.  for  city  awarded  to  T.  H. 
TOLL   &   CO.,    Chicago.      Estimated   cost,    $25,000. 

\Vis..  Ashland — Dock — Contract  for  ore  dock  for  Minne- 
apolis, St.  I'aul  &  Sault  Ste.  Marie  Ry.  awarded  to  FOLEY 
BROS  CONSTRl'(^TION  CO..  Minneapolis,  Minn.  Estimated 
cost,   $1,000,000.     Noted  Oct.   28. 

AVis.,  Kenosha — Breakwater — Board  of  Public  Works 
awarded  contract  for  extending  breakwater  in  Kenosha  Har- 
bor, Lake  Michigan,  to  GREILING  BROS.  CONSTRUCTION 
CO.,  Green  Bay,  at  $26,062. 

Mont.,  Billings — Oil  Wells — Contract  for  drilling  wells  to 
he  sunk  bv  Midwest  Refining  Co.  and  Elk  Basin  Oil  Co.  in 
Elk  Basin  for  next  2  vcars  awarded  to  NORTHERN  DRILL- 
ING CO.,   Colorado  Springs,  Colo. 

Tex.,  Orange — Dock  Facilities — Contract  for  dredging  3.000 
ft.  channel  preliminary  to  construction  of  dock  facilities  In- 
cluding warehouses  and  wharf  awarded  to  JOHN  JACOBSON, 
Galveston.     Noted  Sept.  30  and  Oct.  7. 

I'tnli,  Kphrlnm — Dividers — Citv  awarded  contract  for  con- 
crete   dividers    in    creek    to    A.    C.    NIELSEN.    JR. 

Wash.,  Seattle^Dock — Contract  for  reconstructing  dock  at 
foot  of  Marion  St.  awarded  to  HiCNRICKSON  &  CO.,  Globe 
Blk.,   Seattle.     Estimated  cost.   $40,000. 
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other  Uem»  rrlaner  lo  nullfling  funilrucllim  "I/I  hr  found  under  lite  fnllmrinv  ktad- 
tm/'-.     ■Imluitrtnl  Worka."  •ytJerul  CoitrnvunI  ll'of*"  und  "MiiKrU'inruus" 

Miiliif,  IVirtliind  —  KIiIh  will  1m<  i.'ci-l veil  until  iniun,  Apr.  :;l. 
I>.v  .luliii  '1'  l''iit;aii,  Clk.  i)f  Com..  Sfi  l':xcliaiiKi<  St.,  fur  IiIkIi 
Hihoi.l.      .Mill.r   \-    Miiyo.   502   KIdi-llly   UU\k..   I'orlliiiul.   Arch. 

\.  II.,  rorlHiiioiidi— riiinti  bi'liiK  I'onHldcrt'il  l)y  Local  (Jrder 
of    .Mmnomh    lor    iiiw    liiiiiilo. 

MiiHN..  l.oMfll-  I'lniiM  i)r(<|>iir«(I  by  II.  L.  Uourke,  Arch.,  Illl- 
Urt'lh   Hl<l«.,  lor  :.'-Hlory  iHulittion  liuMpUul  for  city.     KHtliiiati'il 

COHt.    $10,(1(10. 

MiiHM.,  I. yon — IMiiiiH  b<>liiK:  iiropurod  by  Nowbrny  &  UllliiK>r, 
Arch.,  r.t;  l.llurty  St..  Nrw  York,  N.  Y..  for  3-«tory.  30xl(PO-fl. 
biiiik  ami  otili-i-  bullilliin  for  ."^.-curlly  TruHt  Co.  EHtliiialnl 
cost,    J;'iO,000.      il.    1'.   llurrlll,   Secy. 

MnMN.,  ChlfoiH'o — Hiil.s  will  bo  received  until  Apr.  24  by 
John  C.  (iray,  .Siipt.  of  .Schools,  for  rccoiiBtructliiK  Chlcopec 
HlKh  Schoid.     Noted  Jan.   :;7. 

MiiNM..  Ilolyokt—  nijoii  Theater  Co.  plans  to  build  motion 
picture  th.-atcr  on   Main  St.   Kstimut.il  cost,  $fir>,nOO. 

lIiiHj...  IMtlMllclil  St.  MarvH  of  MoriiinK  .Star  Church  will 
constroct    luw    pari.sh    hoii.sc.       l';stlinatc(l    co.st,    $'1B,000. 

MiiHM.,  WorcfHtfr — Hids  will  bo  received  until  noon,  Apr. 
25,  by  CcoiKc  iM.  Wright,  Mayor,  City  Hull,  for  police  station. 
Kstiniatt'd   co.st.    $l.'>0.000. 

Coiiii..  llridKt'l'ort — Plans  boiiin:  prepared  by  Cass  Ciilbort, 
Arch..  11  Kast  :;ith  .St..  New  York,  N.  Y.,  for  1-storv  church 
for  United  ConRrcnational  I'hurch.  IC.slimated  cost.  Jl.'iO.OOO. 
B.   V>.    Pierce,   Jr.,    122    Bank   St.,   UridKeport,    Chn.    Bids.    Com. 

roiiii.,  linrlford — Plan.s  Ijeinjj  prepared  for  building  for 
Y.  \V.  C.  A.  Kstimated  cost,  $21,';, 000.  F.  Cooley,  241  Church 
St.,  Chn.   HldK.  Com.      Noted  Feb.   10. 

Conn..  Now  I>ondon — Memorial  Hospital  contemplates  build- 
iuK  additions.     Estimated  cost,  $1.')0,000. 

N.  Y.,  (lownndii — Citizens  defeated  $66,000  bonds  for  school 
for  ]?oard   of   Education.     Noted   Mar.   23. 

N.  v.,  Now  linrtford — Election  will  be  held  Apr.  26  in  Dis- 
trict No.   4   to  vote  on   $76,000  bonds   for  school. 

N.  Ym  New  York — (BorouRh  of  Manhattan)  —  Plans  pre- 
pared by  Lord,  Hewlett  &  Tallant,  Arch.,  34.'i  5th  Ave.,  for  12- 
story  theater,  studio  and  store  building-  on  Harney  Estate 
property  on  east  side  of  Broadwav  north  of  49th  St.  for 
Barney  Estate  Co.     Estimated  co.st,  $500,000. 

N.  Y.,  N«-w  A'ork — (Borough  of  Manhattan) — New  York 
Telephone  Co.  purchased  site  on  Broad  St.,  between  Water 
and  Pearl  St..  for  12-stor.v  oflice  buildinK.  Estimated  cost, 
$1,000,000.  Work  will  not  be  started  before  May,  1917. 
McKenzie,  Voorliees  &  Gruelin,   1123  Broadway,  Arch. 

Ti.  X.,  New  York — (BorouBh  of  Manhattan) — Shubert  Bros., 
225  West  44th  St.,  plan  to  construct  theater  at  217-225  West 
45th  St.  H.  J.  Krapp,  114  East  16th  St.,  Arch.  Estimated  cost, 
$90,000. 

N.  Y'.,  Pelhnni  Mnnor — Plans  being  prepared  by  Bertram 
G.  Goodhue.  Arch.,  2  West  47th  St..  New  York,  for  church  for 
Hugenot  Memorial  Forest  Congregation.  Estimated  cost, 
$60,000. 

N.  Y".,  PIttsford — Plans  being  prepared  for  2-story,  70xl60-ft. 
high  school  for  Board  of  Education.  Estimated  cost,  $70,000. 
R.    E.   Gaskins,    Pres.   Bd.    of    Education. 

IV.  Y'..  PouBTlikeepsie — New  York  Central  R.R.  plans  to  con- 
struct passenger  station  at  Poughkeepsie.  Estimated  cost, 
$250,000.     G.  W.  Kittredge,  New  York,  Ch.  Engr. 

N.  J.,  Elizabeth — ^Plans  being  prepared  by  J.  B.  Beatty, 
Arch.,  15  North  Red  St..  for  club  house  for  Sokal  Polski  Gym- 
nastic and  Benefit  Society.  Inc.  Estimated  cost,  $40,000.  J. 
Ciurzcak,   152   Park   PI.,   Pres. 

X,  J..  Ponipton  Lakes — Plans  being  prepared  by  Rasmussen 
&  Wayland,  Arcli..  1133  Broadway,  New  York.  N.  Y.,  for  2- 
story  school  on  Lenox  Ave.  for  Board  of  Education.  Esti- 
mated cost,  $40,000.  C.  W.  Durand,  Pres.  Bd.  of  Education. 
Noted  Jan.  27  and  Feb.  3. 

X.  J.,  Short  Hills — Christ  Episcopal  Church  plans  parish 
house.  Estimated  cost,  $40,000.  Charles  A.  Rich,  320  Fifth 
Ave.,  New  York,  N.   Y.,  Arch. 

Pf.  J..  Spring  Lake — Plans  prepared  by  Magaziner  &  Potter, 
Arch.,  Philadelphia,  Penn.,  for  2-story  addition  to  May  Me- 
morial Hospital.     Noted  Feb.  24. 

N.  J..  Trenton — Y.  M.  C.  A.  contemplates  erecting  building. 

Estimated  cost,  $250,000. 

Penn..  .MIentown — Plans  being  prepared  by  Warren  P. 
Laird,  Arch.,  University  of  Pennsylvania,  Philadelphia,  for 
library,  science  building,  auditorium,  chapel,  dormitories, 
gymnasium  and  professor's  houses  for  Muhlenberg  College. 

Penn..  Arnold — City  contemplates  $60,000  bond  issue.  Pro- 
ceeds will   be  used   for  addition   to  Victoria  Ave.   School. 

Penn.,  ConnelLsville — Citizens  voted  $250,000  bonds  for 
schools  for  Board  of  Education.  S.  P.  Ashe,  Supt.  of  Schools. 
Noted  Mar.  2  and  Mar.   9. 

Penn.,  Norristo^vn — Plans  being  prepared  by  Watson  & 
Huckles,  Arch.,  1211  Walnut  St.,  Philadelphia,  for  building  for 
Trinity   Lutheran   Church. 

Penn.,  Philadelphia — Plans  prepared  for  6-story  addition 
to  Presbyterian  Hospital,  51  North  39th  St.,  Philadelphia.  Esti- 
mated  cost,   $100,000.     Charles   H.   Matthews,    Pres. 

Penn.,  Washington — Second  Presbyterian  Church  plans 
building.     Estimated  cost,  $75,000. 

Penn.,  Y'ardley — Plans  being  prepared  by  Hecock  &  Ho- 
kanson,   Arch.,   Bailey   Bldg.,   Philadelphia,   for  school. 

Md.,  Baltimore — Plans  prepared  by  Smith  &  May,  Arch., 
for  2-story  club  house  at  Roland  Park  for  Stony  Run  Country 

Club. 


Mil..  <  iijon-vlllf  PhiiiH  belnn  |,r.-p.ued  by  C.  M.  Anderson. 
Areh.,    Haltliiiore,    for    3-Mtory    teniplii    for    PuU-Btlno    Lodne    ol 

..  ^'•'■V.'l^*''''"'"'*''^ ;'.''""•*  '>"'"«  cimslderod  for  dormitory  for 
Ilood     (  (,ll.Ke.        LMtliiiated     coHt,     $50,000,       Joseph     H.     Appl«\ 

Vn..  t'hnrlolteKvlll.-  (Olllelal)  — llIdH  will  be  received  until 
Apr.  211  for  2-Hlory.  I30xl4ll-ft.  cheml.'nl  laboratory  for  Unl- 
r'.Vi'  r'.y  ".'^  ^''t*,'"'";,  '''HH",i»1'"''  '•"»'.  $»<l!,000.  Wuller  J).  lUulr, 
Ml7   fith  Ave.,   .S'ew    York.   N.   Y.,   Aieh.      Noted   Ai)r.   (i. 

Md.,  llnurerMlown—St.  Mary'M  ConKreKiitlon  will  build 
eluireh   on   South   l'ioHp<'ct  St.      KhIIiiwiUmI   cost,   $100,000. 

V«.,  Ilnnover  MIdH  will  be  leeelved  until  noon.  May  I 
by  County  ciirU  for  recoiiHlruct  Ion  of  Hanover  County  iull' 
l.ainlierl    .v:-    llarlcooU.  Travelers  Bldg..   lllchinond,  Areh. 

\n„  PeterMlMiTK  S.hool  Hour<l  plans  high  Hchool.  K.  M 
Martin,    Siipt.    of    Schools. 

hi  '?  "  "  .,'*'"'""•"'""''— *^"y   authorized    $200,000   bond   lH8ue    for 

o  y"  *'!,■:  ••'"•'vllle — Bids  will  be  received  until  June  8  for 
.l-story,  75xloo-rt.  courthouse  for  Wyoming  County.  Estl- 
IV'.'"'.'  .*;"'''•  *««."00.  H.  M.  Cllne,  Chn.  Bd.  of  County  Comr. 
Noted  Mar.  30. 

!V.  <•..  ,\Nhevllle — Plans  will  be  prepared  by  W.  H.  Lord, 
Arch  for  constructing  high  school.  Estimated  cost,  $200,000. 
Noted   Aug.   26  and   Nov.   25. 

N.  <•.,  tireenvlilo — School  Trustees  contemplate  holding  elec- 
tion   to    vote    on    $50,000    bonds    for    school. 

(;a.,  Newman — Bids  will  be  received  until  May  15  by 
Board  of  Education  for  66xlG6-ft.  school.  Estimated  cost, 
$40,000.  H.  Bleckley,  Third  National  Bank  Bldg.,  Atlanta, 
Arch.      Noted   Mar.    16   and   Apr.    13. 

Pin.,   Arcadia — See   Item   under   "Streets  and   Roads." 

Ala.,  nirniingham — Election  will  be  held  June  5  to  vote  on 
$2,000,000   bond  issue   for  schools.     Noted   Mar.   23. 

La.,  New  Orleanii — Boston  Club  sold  $200,000  bonds  for  club 
house  on  Canal  St. 

Tenn.,  .TaekHboro — Campbell  County  contemplates  $60,000 
bond  issue  for  consolidated  school. 

Tenn.,  Knoxville — J.  B.  Pound,  Henry  Watterson  Hotel, 
Louisville,   Ky.,    and   associates   plan   10-story   hotel. 

Ohio,  Akron — (Official) — Bids  will  be  received  about  May 
6  for  7-story,  63x75-ft.  bank  and  hotel  building  for  C.  H. 
Stahl,  618  Hamilton  Bldg.  and  J.  J.  Snvder,  595  East  Main  St. 
Estimated  cost,  between  $75,000  and  $85,000.  Vernon  Redding, 
301   Bird   Bldg.,   Mansfield,   Arch.      Noted   Apr.   6. 

Ohio,  Ashland — (Official) — Bids  will  be  received  about  May 
10  for  3-story,  SOxSO-ft.  bank  building  for  Farmers  Bank. 
Estimated  cost,  $60,000.  Vernon  Redding,  301  Bird  Eldg., 
Mansfield,   Arch.      Noted  Apr.   6. 

Ohio,  Bay  ViilaKe — Election  will  be  held  Apr.  25  to  vote  on 
$40,000  bonds  for  school.     H.  A.  Thompson,  Clk. 

Ohio,  Celina — Preliminary  plans  being  prepared  by  Mc- 
Laughlin &  Hulsken,  Arch.,  610  Savings  Bank  Bldg.  Lima, 
for  3-story.  80xl25-ft.  lodge,  commercial  and  flat  building. 
Estimated  cost,   $50,000. 

Ohio,  East  Liverpool — Plans  being  prepared  by  Cassias  M. 
Metsch,  Arch.,  First  National  Bank  Bldg.,  for  3-story,  117x130- 
ft.  city  hall  and  market  house  for  city.  Estimated  cost,  $100,- 
000.     Thomas  Dougherty,  Dir.  of  Pub.  Ser. 

Ohio,  Elyria — St.  Johannes  Lutheran  Church  plans  club 
house.     Paul  Riseman,  Arch. 

Ohio.  Holland — Election  will  soon  be  held  to  vote  on  $40,000 
bonds   for   grade   and    high   school. 

Ohio,  Lafayette — Bids  will  be  received   until  noon,   May   6, 

by   A.    L.    Buchanan,    Clk.    Bd.    of  Education,    for    high    school. 

F.    S.    Rusk    and    C.    Sheets,    145  North    High    St.,    Columbus, 
Arch. 

Ohio,  Tiffin  —  First  Presbyterian  Congregation  approved 
plans  for  new  church.     Estimated  cost,  $50,000.     Noted  Oct.  28. 

Ohio,  West  Milton — Board  of  Education  contemplates  hold- 
ing election   to  vote   on   $60,000  bonds  for  high   school. 

Ind..  Roohe.'fter — Plans  being  prepared  by  L.  H.  Sturges, 
Arch.,  Indianapolis,  for  church  for  Methodist  Congregation. 
Estimated    cost,    $40,000. 

Mieh.,  Northville — Plans  prepared  for  2-story  school  for 
Board  of  Education.     Estimated  cost,  $55,000. 

Mieh.,  Pontine — Presbyterian  Congregation  plans  to  build 
church.      Estimated   cost,   $60,000. 

Mich.,  Sturgis — Plans  being  prepared  by  Robinson  &  Cam- 
pau,  Arch.,   for  high  school.     Estimated  cost,   $125,000. 

111.,  Clinnipaicn — Trustees  of  University  of  Illinois  plan  to 
construct  new  librarv.  Estimated  cost  of  first  section,  $2,000.- 
000. 

111.,  Chicago — Bids  will  be  received  about  May  1  by  Albert 
A.  Schwartz.  Arch..  6  North  Clark  St..  for  2-story  theater, 
store  and  office  building.     Estimated  cost,  $80,000. 

ni.,  Naper\ille — Plans  being  prepared  by  Otis  &  Clark, 
Arch.,  6  North  Michigan  Ave..  Chicago,  for  3-story  hospital 
for   Edwards   Sanatorium.      Estimated   cost,    $250,000. 

111.,  Peoria — Plans  being  prepared  by  Warren  W.  Day, 
Arch.,  527  Main  St.,  for  high  and  grade  school.  Estimated  cost, 
$40,000. 

AVis.,  Madison — Citizens  voted  $100,000  bonds  for  city  hall 
and   courthouse.     Noted  Mar.   16. 


Wis.,    Park    Falls — Citizens    voted 
and  grade  school  for  District  No.   2. 


48,000    bonds    for    high 
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win.,  I'ort  WnNhiiiKton — Plans  prepared  by  R.  A.  Messmer 
&  Bros.,  Arch.,  1004  Majestic  Hldj?..  Milwaukee,  for  school 
and  auditorium  for  St.  Mary  Conirrefration.  Estimated  cost, 
$40,000.     Noted  Feb.  3. 

WiH.,  Kadne — Citizens  voted  $.'30,000  bonds  for  armory.  P. 
H.  Connolly,  City  Engr.     Noted  Mar.   2. 

Iowa,  Atliintic — Plans  beinK  prepared  by  L.  D.  Willis,  Arch., 
1119  City  National  Bank  Bids.,  Omaha,  Neb.,  for  .'i-story  hos- 
pital for  Atlantic  Hospital  Co.     Estimated  cost,  $40,000. 

lon'a.  Diiliiiciiir — Debuque  Oerman  College  and  Seminary 
will    build    dining    hall.      Estimated    cost,    $60,000. 

Iowa,  Uttumwa — Elks  plan  to  build  home  at  Park  Ave. 
and  Mulberry  St. 

Iowa,  Seymour — liids  will  be  received  until  May  4  by 
Charles  West,  Sec>-.  lndei)endent  School  District,  for  2-st()rv, 
60xl35-ft.  school.  E.stimated  cost,  $40,000.  Sanneman  &  (iold. 
Reserve   Bank    BUIk..    Kansas   City,    Mo.,    Arch.      Noted   Apr.    6. 

Iowa,  Spriufirfleld — Bids  will  be  received  about  June  1 
for  dormitory  for  Trinity  CoUeKe.  Estimated  cost.  $7.''>,000. 
William  L.  Steele,  .'■)02  United  Bank  Bldg..  Sioux  City,  Arch. 
Noted  Apr.  6. 

Minn.,  Grand  Meadow — (Official) — Bids  will  be  received 
about  May  5  for  school  for  Board  of  Education.  Estimated 
cost,  $50,000.  Stebbins  &  Haxby,  Auditorium  Bldg.,  Minne- 
apolis,  Arch.      Noted   Apr.    6. 

Minn.,  Hilthine; — Plans  being  prepared  by  J.  J.  Waggenstein, 
Arch.,  Duluth,  for  courthouse.  Estimated  cost,  $85,000.  Noted 
Nov.  25. 

Minn.,  Mound— Election  will  be  held  Apr  22  in  School  Dis- 
trict No.  85  to  vote  on  $55,000  bonds  for  school.     Noted  Dec.  16. 

Minn.,  Rocliester — Plans  being  prepared  by  Miller,  Fulen- 
wider  &  Dowling.  Arch.,  6  North  Michigan  Ave.,  Chicago,  111., 
for  3-story,  100xl60-ft.  high  school  for  board  of  Education. 
Estimated  cost,   $85,000.      Noted   Mar.   2  and  Apr.   13. 

Kan.,  Atcliison — Plans  prepared  for  administration  building 
for  College  of  Emporia.     Estimated  cost,  $100,000. 

Kan.,  Concordia — Citizens  defeated  $45,000  bond  issue  for 
school. 

Kan.,  AVicliita — Plans  being  prepared  for  addition  to  St. 
Francis   Hospital.      Estimated   cost,    $80,000. 

Neb.,  Lincoln — Tentative  plans  prepared  by  Berlinghoff 
Sc  Davis  for  10-story  courthouse.  Estimated  cost,  $250,000. 
H.  E.  Wells,  County  Clk. 

N.  D.,  Janiestonn — Plans  prepared  for  depot  for  Northern 
Pacific  Ry.     Estimated  cost,  $125,000. 

Wyo.,   Slieridan — Citizens  voted   $42,000  bonds  for  school. 

Mont.,  Butte — Citizens  of  Madison  District  voted  $75,000 
bonds  for  school.     Noted  Mar.  16. 

Mont..  Forsytli — Plans  prepared  for  hospital.  Estimated 
cost,   $40,000. 

Mont.,   MiHsonIa — Citizens    voted    $40,000    bonds    for   school. 

Mo.,  Ava — Citizens  defeated  bonds  for  courthouse.  Noted 
Mar.   30. 

Mo.,  Bowlinf;  Green — Plans  being  prepared  by  J.  M.  Dun- 
ham Co.,  Arch.,  721  Olive  St.,  St.  Louis,  for  2-story  high  school. 
Estimated  cost,  $50,000.  J.  W.  Sanderson,  Pres.  Bd.  of  Edu- 
cation. 

Mo.,  Carthagre — Bids  will  be  received  about  May  1  for  2- 
story  tuberculosis  sanitarium  for  Jasper  County.  Estimated 
cost.  $80,000.  L.  M.  Thomas.  County  Clk.  Rose  &  Peterson, 
Barker  Blk.,  Kansas  City,  Kan.,  Arch.     Noted  Nov.   18. 

Mo.,  Joplin — Plans  being  prepared  by  A.  C.  Michaelis,  Arch., 
Miners'  Bank  Bldg.,  for  5-story  reinforced-concrete  building 
at  5th  and  Main  St.  Estimated  cost,  between  $75,000  and 
$100,000. 

Mo..  KnnNais  City — Press  reports  state  Joseph  R.  Donegan, 
Mgr.  Hotel  Edward,  is  local  representative  of  company  being 
organized  for  construction  of  10-story  hotel  on  East  12th  St. 
Estimated  cost,  $1,000,000. 

Mo.,  Kansas  City — Plans  being  prepared  for  hospital  for  St. 
Elmo    Sanders    M.     D.,     327    Lathrop    Bldg.       Estimated     cost, 

$100,000. 

Mo.,  St.  Louis — (Official) — Contract  will  be  awarded  some 
time  in  June  by  Statler  Hotel  Co.  for  20-story  hotel  at  9th 
and  Washington  Ave.  Mauran,  Russell  &  Crowell,  Chemical 
Bldg.,   St.   Louis,   Arch. 

Mo..  Webb  City — Gruebel  Bros.,  Joplin,  will  build  theater 
on  Allen  St.,  Webb  City.  Estimated  cost,  .$40,000.  Carl  Boiler 
&   Bros.,    Kansas   City,   Arch. 

Ark.,  Littie  Roclt — City  contemplates  municipal  auditorium. 

Tex.,  Ft.  ^Vo^tll — Plans  being  prepared  by  Masonic  Orders 
for  lodge  building.  Estimated  cost,  between  $200,000  and 
$500,000.      Noted    Jan.    20. 

Tex.,  Marlin — Bids  will  be  received  until  Apr.  24  for  high 
school  for  Board  of  Education.  Estimated  cost,  $60,000.  Noted 
Oct.  7. 

Tex.,  Taylor — R.  J.  Eckhardt  organizing  company  to  build 
hotel.      Estimated   cost,    $50,000. 

Okla.,  Ardmore — Citizens  voted  $40,000  bonds  for  school  for 
Board  of  Education.     Noted  Apr.  13. 

Okla.,  Ilartlesville — Citizens  defeated  $100,000  bonds  for 
school.     Noted  Mar.  30. 

Okla.,  Druiiirifsrlit — Plans  being  prepared  by  C.  E.  Hair  & 
Co.,  Arch.,  417  Terminal  Bldg.,  Oklahoma,  for  2-story  school 
for  Board  of  Education.     Estimated  cost,  $50,000. 

Okla.,  Knid — Citizens  defeated  $100,000  bond  issue  for  con- 
vention hall.     Noted  Mar.  9. 

Colo.,  Denver  —  Plans  prepared  for  addition  to  Colorado 
Woman's  College.  Estimated  cost,  $50,000.  M.  S.  Falls, 
Denver,   Arch. 

Colo.,  Littleton — Election  will  be  held  in  May  to  vote  on 
bonds  for  school  for  School  District  No.  6. 


Colo.,  SterlinK — .S.  F.  Dutton,  Denver,  and  C.  H.  Harrison, 
Chic.iKo,  111.,  interested  in  project  to  construct  hotel  at  Ster- 
ling.    Estimated   cost,   $60,000. 

X.  M.,  Alliuf|uer<iue — St.  Joseph's  Hospital  i)lans  to  con- 
struct addition  to  be  used  as  exclusive  surgical  building. 
Estimated    cost,    $40,000. 

Idaho,  Ccpur  d'Alene — Citizens  defeated  $55,000  bonds  for 
school. 

Idaho,  Kiniberly — Citizens  voted  $40,000  bonds  for  brick 
and   concr(-te   school. 

Ariz.,  Miami— Miami  Copper  Co.  will  build  Y.  M.  C.  A. 
building  at  Miami.  Estimated  cost,  $60,000.  H.  O.  Jasstad, 
Tucson,  Arch. 

Calif.,  Alameda — Bids  will  be  received  until  Apr.  25  by 
Board  of  Education  for  20-room  school.  Estimated  cost,  $90,- 
000.     Noted  Jan.  6. 

Calif.,  Han/ord — Citizens  defeated  $66,000  bond  issue  for 
schools. 

Calif.,  Stockton — Bids  will  be  received  until  noon.  May  2, 
by  W.  F.  McClure,  State  Engr.,  Forum  Bldg.,  Sacramento,  for 
armory. 

Calif.,  Venice — Bids  will  soon  be  received  by  A.  B.  Rosen- 
thal, Arch.,  507  Lankershim  Bldg.,  Los  Angeles,  for  10-story, 
200x250-ft.  hotel  for  H.  W.  Schluetter,  Venice.  Estimated 
cost,    $1,000,000. 

<liie.,  (luebec — Anti-Tuberculosis  League  plans  hospital. 
Estimated  cost,   $100,000.     Arthur   Rousseau,   Pres. 

Bids  In  and  Contracts  Awarded 

Maine,  Pleasant  I'oint — (Official) — Contract  for  convent  at 
Pleasant  Point  awarded  to  ERWIN  R.  BROOKS,  23  Mt.  Hope 
Ave.,   Bangor.      Noted    Mar.   23. 

Mass.,  Cliicopee  Fails — -Contract  for  n"W  building  for  Chico- 
pee  Falls  Savings  Hank  awarded  to  HOGGSON  BROS.,   Boston. 

Mass.,  Haverhill — ^  (Official) — Contract  for  addition  to 
Greenleaf  School  awarded  to  A.   N.  CURRIER  SONS  CO. 

R.  I.,  Uarrin^^on — (Official) — Contract  for  2-story,  88x112- 
ft.  Peck  Memorial  High  School  for  city  awarded  to  WILL- 
MATH-MACKILLOP,  INC.,  Pawtucket.  Estimated  cost.  $90,- 
000.     Noted  Nov.   IS  and  Mar.   23. 

N.  Y.,  Port  WasliiuKton — (Official) — Bids  received  Apr.  8 
for  2-story  high  school  reje<'ted.  New  plans  will  be  pre- 
pared.     Estimated  cost,   $100,000.     Noted  Apr.   6. 

N.  Y.,  Yonkers — Contract  for  temple  for  Yonkers  Masonic 
Guild  awarded  to  LYNCH  &  LARKIN,  195  Riverside  Ave.  Esti- 
mated  cost,   $80,000.      Noted   Feb.   3. 

N.  J.,  Rutherford — Contract  for  3-story  school  for  St. 
Marys  Church  awarded  to  C.  CAMI'BELL  CO..  286  5th  Ave., 
New  York.     N.  Y.     Estimated  cost,  $40,000.     Noted  Apr.  6. 

Penn.,  Collini^daie — (Darby  post  office) — Contract  for  audi- 
torium and  school  for  St.  Josepli's  Parish  awarded  to  JAMES 
P.    FARRELL    CO.,    1619    Sansom    St.,    Philadelphia. 

Penn.,  Hazeiton — Contract  for  high  school  for  Board  of 
Education  awarded  to  SHAMOKIN  LUMBER  AND  MANUFAC- 
TURING CO.,  at  $78,000,     Noted  Mar.  23. 

Penn.,  Nanticoke — Contract  for  church  for  St.  Joseph's 
Congregation  awarded  to  NANTICOKE  CONSTRUCTION  CO., 
Nanticoke.      Estmated    cost,    $60,000.      Noted    Mar.    2. 

Penn.,  Philadelphia — Contract  for  bank  and  office  building 
at  12th  and  Chestnut  St.  for  Beneficial  Savings  Fund  awarded 
to  DOYLE  &  CO.,  Philadelphia.  Estimated  cost,  $300,000. 
Horace  Trumbauer,  Arch. 

Penn.,  Pottstown — Contract  for  office  building  awarded  to 
McCLINTOCK-MARSHALL  CONSTRUCTION  CO.,  Pittsburgh. 
Estimated  cost,  $100,000. 

Penn.,  Rydal — Contract  for  3-story  school  for  Ogontz 
School  for  Young  Ladies  awarded  to  G.  F.  PAYNE,  401  South 
Juniper    St.,    Philadelphia,    at    $150,000.      Noted    Mar.    9. 

Penn.,  Tarentum — Peoples'  National  Bank  awarded  con- 
tract for  3-story,  42x71-ft.  bank  and  office  building  to  R.  H. 
FISHICR,  5147  Holmes  St.,  Pittsburgh.  Estimated  cost,  $40,000. 
Noted   Mar.   9. 

Penn.,  W'estchester — Henry  L.  Brown,  1714  Samson  St., 
Philadelphia,  submitted  lowest  bid  for  armory  for  State 
Armory  Board.  Philip  H.  Johnson,  1814  Land  Title  Bldg., 
Philadelphia,   Arch.      Noted  Jan.   20  and   Mar.    9. 

Md.,  Baltimore — Contract  for  3-story  club  house  at  Mt. 
Royal  and  Cathedral  St.  for  .\utomobile  Club  of  Maryland, 
awarded  to  CHARLES  L.  STOCKHAUSEN  CO.,  Baltimore. 
Estimated  cost,  $52,000. 

AV.  Va.,  Fairmont — Contract  for  church  for  First  Presby- 
terian Congregation  awarded  to  JOHN  KISNER  &  SON,  Fair- 
mont.    Estimated  cost,  $60,000.     Noted  Sept.  16. 

■W.  Va.,  Wheeling — Security  Trust  Co.  awarded  contract 
for  3-story.  50xll5-ft.  bank  and  commercial  building  to  J.  R. 
BUTTS  &  SONS  c:0..  Wheeling,  at  $70,000.     Noted  Apr.   13. 

Ga.,  Macon — Board  of  Hospital  Commissioners  rejected  all 
bids  received  for  city  hospital.  Estimated  cost,  $150,000. 
Noted  Jan.   13. 

Fin.,  .lacksonville — Contract  for  rebuilding  bank  building 
for  Florida  National  Bank  awarded  to  O.  P.  WOODCOCK, 
Jacksonville.      Estimated   cost,    $125,000. 

Tcnn.,  Jackson — Contract  for  addition  to  Southern  Hotel 
awarded  to  F.  J.  McKNIGHT,  Jackson.  Estimated  cost,  $40,- 
000.      Noted    Mar.    9. 

Tenn.,  Nashville — James  Alexander  Construction  Co.,  Mem- 
phis, at  $218,913  submitted  lowest  bid  for  reinforced-con- 
crete annex   to  high  school.     Noted  Nov.   11  and   Mar.   9. 

Ohio,  Ironton — Jules  Construction  Co.,  Cincinnati,  sub- 
mitted lowest  bid  for  Masonic  building  at  3rd  and  Center  St. 
Estimated  co.st,  $70,000.     Noted  Dec.  16. 
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Ohio.  MiiMxIlloii  (;i'iii<n\l  oontiiict  iiwiuilcci  to  ,\.  }•'.  WIOND- 
MNC  CO.,  M<l'lyiiii>n(lM  HIcIk..  for  l-Mtorv.  ■I7x.''.«-fl.  linHi>llnl 
loi-  Mu.HMllloii  Ilt>Hpltiil  AHHOcliitlon.  KmI linii t I'd  coat.  »60,000. 
Noti'il    Nov.    IS    1111(1    K..|>.    :;|. 

Ohio.  llriulInK  .1  II.Mtci  Ix'iK.  120  IMk.'  St..  Ui-ndliiK.  HUb- 
iiillti-<l  lowcHl  Mil  for  :i-Mt(>iy,  Ifix  101 -ft.  kih<I<-  m'hool  with  2 
wiiiK--*.  ;i7x(!l-ft.  KHlliuiiti'd  coHt,  JfiO.OOO.  CcorKi*  i".  Krlclte, 
I'lk     H(l.  of  K.liiiulloii.      Not.><l   Mar.  2:i. 

«»lil<i.  \\<-Ntrli<-i<«<T  Itoiu-d  of  lOducatlon  auaidfd  contiiut 
for    .-J.  iK.ol    lo    CiliiKCh:    Illl'K.S,    South    Cliai  IcNton,    Ohio. 

OhUi,  1  »iniuM<o»ii  Conlrart  for  ri-Ntorv,  riSxMI-ft.  dormi- 
tory foi  Y.  \V.  r.  A.  awarded  to  KllANK  V()(i  KMlKltOKU. 
K.sllmatod   lost,   $10,000.      Noted    Nov.    11    and    Feb.    :i. 

Slloh..  MuMki'KOii-  (Olllrlal)— All  hld.x  reorlvi-d  for  church 
lor    .Swcdl.sli     Lutheran    Conmenal  Ion    rejected. 

III.,  ««rl tliilc    -Conti-act   for  2-ntoiy  auditorium  and  Kyiii- 

iiasluni  for  Southern  Illinois  State  Normal  I'nIverHlty  awardeil 
lo    lONCl.lSll     HKOS.,    Cliainiialnn.       Noted    Mar.    .10. 

111.,  Hook  InIiiimI  Tri-Cllv  Railway  Co.  awarded  contriict 
for  iiaviUoii  inn  lo  I11;NUV  IIOUST  \-  SON.  llock  iHland.  lOsti- 
mated   cost.    If.'iO.ddO. 

WIm..  (irerii  liny — Contract  for  relmildlnK  bank  for  Cltlzen.s' 
National  Hank  awarded  to  MOtiCSO.N  HKOS..  7  West  44th  St.. 
New    York.   N.    Y.      Kstlmated  co.st,   $50,000. 

Win.,  Mi'iiunIhi- -Contract  for  masonry  for  1 -story.  35x90- 
fl.  bank  bi'ildinn  for  First  National  liank  awarded  to  C.  R. 
.MiOYIOK  \-  SONS  CO.,  Oshkosh.  lOstimated  cost.  $40,000.  Noted 
.Jan.  «. 

WU.,  \VrlKli«Mto«ii— (Contract  for  hlRh  and  Kiade  school 
awarded     to     KC.KU     .<•     KUSSOW.     WrlKhtstovvn. 

lomi.  DulnKiuo  - -Holv  Ghost  ConBregation  awarded  con- 
tract for  church  lo  AI.HIOHT  NEY,  1560  Iowa  St.  Kstlmated 
cost,    $7.5,000.       Noted    Nov.    18. 

Iowa,  Kt.  lioAise — First  ConBregratlonal  Church  awarded 
contract  for  church  and  parsonajire  to  C.  K.  ATKINSON,  Web- 
.ster  City,   at    $42,000.      Noted   Nov.   4. 

loivn.  New  Hniii|>ton — Contract  for  4-story,  42xl04-ft.  hospi- 
tal for  Servant  Sisters  of  Holv  Ghost  awarded  STARK  & 
CO..  Cedar  Rapids.     Kstlmated  cost,  $fi0.000.     Noted  Mar.  23. 

lown,  AVeliMter  ("Ity- Contract  for  remodeling  Wilson  Hotel 
awarded    to   W.   .1.   ZITTIOR  lOI.L.    Webster  City,   at    $90,000. 

Minn..  KofhcNler — (Ollicial) — Contract  for  3-story,  44x130- 
ft.  motion-picture  theater,  store  and  apartment  building- 
awarded    to   G.    SCHWARTZ    &•    CO.,    Rochester.      Noted   Mar.    9. 

Minn.,  St.  Pnul — Contract  for  b.uildinK  at  Randolph  St.  and 
SnelliiiK  Ave.  for  St.  Paul  Academy  awarded  to  CHARLE.S 
SKOOGLUN.   1007  New  York  Life  Bldg.,   St.   Paul,   at  $.')3,000. 

Knn.,  CoIunibiiN — Contract  for  hiRh  school  for  Cherokee 
County  awarded  to  H.  F.  CRITES,  Kansas  City,  at  $40,000. 
Noted    Mar.    23. 

Kan.,  Pratt — Contract  for  2-story  building:  for  Jett  Mercan- 
tile Co.  awarded  to  .1.  S.  HIESEY.  Pratt.  Estimated  cost. 
$40,000.      Noted   Mar.   23   and   Mar.   30. 

Neb.,  North  Platte — JJoard  of  Education  awarded  contract 
for  junior  high  school  to  McMICHAEL  BROS.,  at  $60,325. 
Noted  Mar.   2. 

S.  D.,  Sioux  FallH — .St.  Joseph's  Congregation  awarded 
contract  for  cathedral  to  O.  H.  OLSEN,  Stillwater,  Minn.,  at 
$163,277. 

N.  D..  Minot — Contract  for  St.  Joseph's  Hospital  awarded  to 
C.    BARTLESON.   Minot.      Estimated   cost,    $100,000. 

Mo..  Neo-shn — (Official) — Contract  for  high  school  awarded 
to  J.  B.  WAGE.  Neosha.  N.  C.  Davis,  Neosha,  Arch.  Noted 
Dec.   2  and  Mar.   23. 

Mo.,  St.  Charles — (Offlcial) — Contract  for  3-story  dormi- 
tory for  Lindenwood  College  awarded  to  WEST  LAKE  CON- 
STRUCTION CO.,   St.   Louis.     Noted   Feb.    3   and   Mar.   30. 

Tex.,  Kl  Pa.so — Contract  for  7-story,  fiOxll2-ft.  building  for 
Roberts  &  Banner  awarded  to  JOHN  MULLIGAN.  Estimated 
cost,    $150,000.      Noted    Dec.    16. 

Tex.,  Pari.s — Contract  for  2-story  addition  to  Gibraltar 
Hotel  awarded  to  BUCHANAN  &  GILDER,  Southwestern 
Life   Bldg.,   Dallas,   at   $75,000.     Noted  Apr.   6. 

AVa.sIi.,  Taconia — J.  Hanson,  at  $62,865,  submitted  lowest 
bid  for  2-.'storv  reinforced-concrete  gymnasium  for  Stadium 
High   School.      Noted   Oct.    14   and   Mar.    16. 

-VVa.sh.,  Walla  ^Vana — A.  J.  McLean.  Walla  Walla,  at  $101,- 
600  and  $46,740,  submitted  lowest  bid  for  high  school  and 
grade    school,    respectively.      Noted    Jan.    13    and    20. 

Calif..  Ued  Blnflf — Contract  for  high  school  awarded  to  J.  L. 
McLaughlin,  244  Kearny  St.,  San  Francisco,  at  $70,549. 
Noted  Dec.   23. 

Calif.,  San  Franeiseo — Ellis  Street  Investment  Co.  awarded 
contract  for  theater  at  Ellis  and  Mason  St.  to  ARTHUR  AR- 
LETT,    180   Jessie    St.,    at    $131,000.      Noted    Nov.    11. 

CAST-IRON  PIPE,  ATLANTIC  CITY,  N.  J. 

Low  bids  were  received.  Mar.  9,  for  c.-i.  pipe  for  the  mu- 
nicipal high  pressure  Are  service,  Atlantic  City  Water  De- 
partment, from  (A)  United  .States  Cast  Iron  Pipe  and  Foun- 
drv  Co.:  (B)  Warren  Foundry  and  Machine  Co.;  (C)  R.  D. 
Wood  &  Co.;  (D)  Standard  Cast  Iron  Pipe  and  Foundry  Co. 
The  item   bids  were  as  follows: 

A  B  C  D 

1.125   tons   20-in.   c.-i.   pipe $29.75  $29.95  $29.99  $31.10 

550    tons   12-in.    c.-i.    pipe 29.75  29.95  30.49  31.10 

18    tons    8-in.    c.-i.    pipe 29.75  30.50  30.49  31.10 

15    tons    6-in.    c.-i.    pipe 29.75  30.50  30.49  31.10 

9  tons  8-in.  flange  pipe 75.00  76.00  75.99  70.00 

100    tons   special    casting 65.00  65.00  66.49  70.00 

Extended    totals     $57,988   $58,356   $58,847   $60,748 
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ll.OOl)  PROTKCTION,  OLKAN,  N.   Y. 

Low  bl<lH  were  received  by  W.  W.  WotherHpoon.  Stiito  Hupt. 
I'uli.  WkM..  I-'el).  24  for  the  cotiHtructlon  of  dikes,  duopenInK 
anil  HlralghtenlnK  channelH,  walls,  culverts,  etc.,  alonn  Alle- 
Kanv  River  and  olean  Creek  from  (A)  JAMICS  M.  1 1  AMII/I'O.N 
&  Co.  Gardiner,  N.  Y.  (awarded  I'onI  rael ) ;  (H)  .John  YoiinK. 
SyrucUHc;  (C)  Walsh  ConHliuctloii  Co.,  Davenpoit,  Iowa  The 
Hem   bids  were  ns   followH: 


Cleiirliin    (lump   sum) $960.00 

6(10.000    eu.yd.    excavation .23 

900    lu.yd.    Heeond-cluHH    concrete.  7.80 

10,0(10   cu.yd.   fourth-i'laHH   riprap.  1.6S 

9.000   lb.    nielal    reinforcement....  .04S 

2,000  lb.  structural  steel .04x 

."i  sluice    Kates,    5x6    ft 96.00 

1   sluice    Kale,   20x30    In 30.00 

7  24-ln.    low-pressure    valves ISO. 00 

1   Ifi-ln.   low-pressure    valve 120.00 

27    12-111.   low-i)reHHure   valves....  60.00 

3   6-ln.   low-pressure   valves 30.00 

150    tons    C.-I.    pipe 48.00 

25   M.Ft.   H.M.   sheet    piling 120,00 

Removing    Slate    St.     dam     (lump 

sum)    600.00 

Removing    15th    St.    bridge    (lumjj 

sum)     360.00 

Moving  buildings    (lump   sum)...  1.200.00 

Extended    totals    $179,268 


CATSKILL  AQUEDUCT,  NEW  YORK,  N.   Y. 
Contract  No.   120 

Bids  were  received  by  the  Board  of  Walei-  Supply,  Mar.  21, 
for  Contract  No.  120,  constructing  2  sujierstructures  for  the 
Hudson  and  Croton  Lake  Drainage  Chambers  in  the  towns 
of  Fishkill  and  Yorktown  from  (A)  A.  L.  GUIDONE  &  SON. 
INC.,  52  Vanderbllt  Ave.,  New  York,  $104,262  (awarded  con- 
tract); (B)  Emerson  Building  Co.,  $104,621;  (C)  Dl  Menna  & 
De  Paolo,  Inc.,  $110,766;  Michael  Staub,  $114,819;  George  L. 
Walker  Co.,  $116,448;  Henry  K.  Fox  Construction  Co.,  $124,114; 
North-Eastern  Construction  Co.,  $133,883.  The  item  bids 
of    the    3    lowest    bidders    were    as    follows: 

ABC 

1,600   bbl.   gray   Portland   cement..  $2.00  $1.80  $1.90 

300  bbl.  white  Portland   cement...  3.75  3.43  3.70 

1,200  cu.ft.  replacement  of  concrete 
floor  at  Croton  Lake  drainage 
chamber    .75  .65  .60 

600    cu.yd.    earth     excavation     and 

embankment    1.00  .60  1.00 

400  cu.yd.  rock  excavation  and  em- 
bankment      3.00  2.50  3.00 

460      cu.yd.      top-soiling,      seeding, 

grassing     2.00  1.90  2.00 

160   sq.yd.   cobble   gutters 4.50  1.35  1.00 

40    lin.ft.   wooden    guard-rail 1.00  .35  .40 

200,000  lb.  structural   steel .055  .065  .20 

Crane  for  Hudson  drainage  cham- 
ber   (lumpsum) 2,443.00       2,370.00  500.00 

Crane    for    croton    Lake    drainage 

chamber     (lump    sum) 2,611.00       2,360.00  500.00 

Hudson  drainage  chamber  super- 
structure, wing-walls  and  fac- 
ing   of    blow-off    (lump    sum).  ..  50.489.00     49,366.00     37,000.00 

Croton  Lake  drainage  chamber  su- 
perstructure   (lump   sum) 29,014.00     30,372.00     25. COO. 00 

Extended   totals    $104,262      $104,621      $110,766 

ALEWIFE  BROOK  PARKWAY 

Boston,  Mass. 

Bids  were  received  Mar.  27  by  the  Metropolitan  Park  Com- 
mission for  grading  and  surfacing  Alewife  Brook  Parkivay  in 
Cambridge  and  Somerville  from  (A)  KELLEY  &  SULLIV  \N. 
Somerville,  $25,607  (awarded  contract);  (B)  James  H.  Fan- 
non.  $27,595;  (C)  Rowe  Contracting  Co.,  $28,008;  Coleman 
Bros.,  $29,316;  Middlesex  Construction  Co.,  $30,970;  A.  Williams 
&  Co..  $31,442:  Perini  Construction  Co.,  $34,034;  Thomas  Russo 
&  Co.,  $35,030;  Alco  Contracting  Co.,  $38,202;  Daddario  & 
Booth,  $43,517.  The  item  bids  of  the  3  lowest  bidders  we.-e 
as   follows: 

ABC 

7,000  cu.vd.  earth    grading     $0.35  $0.40  $0.45 

9,000  cu.yd.  filling    material     .60  .59  .70 

1,900  lin.ft.  10-in.  vitrified  pipe  drain.  .35  .35  .40 

145  lin.ft.  12-in.  vitrified  pipe  drain..  .45  .40  .50 

27   catch-basins  and   manholes 30.00  35.00  .30 

500  lin.ft.  straight  edgestone   1.10  1.10  1.00 

450  lin.ft.  curved   edgestone    1.35  1.35  1.40 

2,600   cu.yd.   loam    surfacing .50  .50  .50 

10,800    sq.vd.    roadway    surfacing .45  .45  .42 

2.900  sq.yd.   walk   surfacing .30  .40  .30 

250  cu.yd.  concrete    masonry    7.00  8.00  9.00 

220  cu.vd.  reinforced-concrete  masonry       12.00  15.00  12.00 

1    reinforced-concrete    culvert    1,600.00  1,800.00  1,600.00 

70   cu.yd.   stone   masonry 5.00  6.00  7.00 

520  lin.ft.  galvanized  iron  fence 3.25  3.50  4.40 

Extended   totals    $25,607     $27,595     $28,008 

The  MeMa.ster-Carr  Supply  Co.,  174  Market  St.,  Chicago. 
111.,  announces  the  election  of  Harry  Channon  as  Pres.,  and 
James   A.    Delaney   as   Vice-Pres. 

The  Chicago  Pneumatic  Tool  Co.,  1010  Fisher  Bldg.,  Chi- 
cago, 111.,  recently  made  an  express  shipment  weighing  13.000 
lb.,  consisting  of  one  "Chicago  Pneumatic"  air  compressor 
and  four  "Hummer"  hammer  drills,  through  New  York  to  South 
America,  wliere  they  will  be  used  in  tlie  construction  of  gov- 
ernment public  works  in   the  Republic   of  Uruguay. 
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RAPID  TRANSIT  SYSTEM,  NEW  YORK,  N.Y. 
Section  2-A,  Route  12 

Bids   were    received,    Feb.    10,    by   the   Public   Service    Com-        &   Hanser   Co.,   Inc  •    (E)    Arthur   McMnllen    A    ninf   WofC-    (1<'\ 
mission    for    constructing    Section    2-A,    Route    12.    a    part    of        1'.   McGovern  &  Co  ;'   (G)   J    F    Cogan   Co      (H)    Smit"  Skus^r 

the    Broadway-Fourth  Ave     rapid    transit    railway,    from    (A)        &    Maclsaac,    Inc  :    (I)    Ro  Isers    &    HaKekv     Inc^    f  j)    Os^lr 
P-^.^S«",  ,^?>"^'"'\'=""5    ^°A-    3"    ^'"^st    42nd    St.,    New    York;     (B)         Daniels   Co.;    (K)    Wederick   L    Cr.?^nford     Inc'-    (L) '  Foundatfon 

Litchfield  Construction  Co.;    (C)   John  C.   Sullivan;    (D)   Mason        Co.     The  item  bids  were  as  foilows:                      '   ^    '   *^°""<*ation 

14,100  cu.yd.  earth  cxcava-  '                  •'                   ti                  H                   I                   J                   K                  L 
tioii    above    mean    iiigh 

4,9G0*"u.yd;  earth  excava-  *"  ""           *''  ""            ^'''^           *^-"            *"^°"            *^''°            *"  •'•°            ««  «"            «*  ""           *«»'            «5  ■'«            »»  00 
tiori    :il)(ive    and    below 

133:f00^^"?;i^.l.x,.a-  ''"              '™              '■''              '"'^              '-'^              2^"              ^-"              «00              4  00              4  30              3.50              3.00 
vation  including  tiniljcr- 
ing  and  disposal  of  niu- 

«a*j"nj?'""j ■*•'''"              ^^■''              *''■'             5.25              4.75              5  .-)0              7.00              6.80              7  00              4.30              8  53            12  00 

68,100  cu.yd.  conereto  ma-  ••  .ju              o.oo            i^.ok 

90"'ci'".yd"fctivocon:  *"  ™              '^  ""              "  ""              "  ""            '°  '"              °"              ^•5"              ^.'-.O              9.50            15  00              8,73            10.50 

10"cu.™ubbUone  ma-  ^  ^'             '"  ""             **  ""             °™           '"  ""           '"""             ^^           '°  ""             «  »"           "'  ""             «"           12.00 

lO^'cuVdirrubble    m,-  ^'  "°              ^■°"              ^  °"              ^  ""              ■' ""              «  "^              3.00            10  00              8  00              0  00              8  00            10.00 

10^T/d"b?i?k  masonry  in  '""             ''■""             ^  '"'             '  ""             "  ""             **  ««             ^'^           1°  ^^             «  «^             ^  "<'             ^  00             7.00 

10^^.-vitrifiedbnckma-  ''  ""            '"  "'            -°  ""            '^  ™            ^^  ""            ^^  ™            '°  ""            "™            ^0,00            .5  00            18  00            15,00 

10r^'h<;}bw  terracotta  '"  ""           ''  ™            ''■°°            '-""            '°°«            ^^  ™            ^^  ™            ^"  «"            =^-™'            ^0  0°            ^-00            20  00 

2,o''o"(Jbbr«™'unrPo"'^iand  ''  ™            '"""            ''  ""            '**™            1'°°            ^^  ™            ^°  ""            ^-"0            20.00            15,00            15.00            15.00 

l,(;S5^ni^;  timber  piles;  in  *  ""              "   ''              '™              "  **°              ^  ""              ^  ««              *  °°              ^-°              ^  ^O              2.50              3.50              3.50 

place  and  prepared .30                 .40                 .50                 .70                 .25                  35                  20              1   00                  iO                  -^n                  9n                  '^ 

2  M  ft.  b.m.  timber  found-  '""                  *'"                  -^O                 •  ^0                 .oO 

dations,   placed  and  fas- 

,™<"''- ;••/••;•        .  40  00            50.00            65.00            05.00            40.00            50.00            ,35.00          100.00            .50.00            75  00            50  00            75  00 

10  cu.yd.   brolicn  stone  or  ■jyj.ww            <u.uu 

loa^sq.yd.'w^rprooang;  '™             "  ""             -■""             '  ="             ^  '^O             - '^^             -  °°             ^  ^^             3.«0             2  00             3.00             3.00 

10rt?!?d.-wat.rproofiu.;  ''                 '"               ■'"                 ''                «"                 '"                 '' 

two-ply _...  .00                  50                 .80                .80                .90              1.00                 .45              1.00                 .65                  80              100                  75 

800    sq.yd.    wateiproofing,  '  ""                ■'■' 

,    'hree-ply....    .90                 ,70              1,10              1.00              1.15              1.25                .75              1.50                  85              140              105              100 

100    sq.yd.    waterproofing,  ^■"" 

.fo^r-P'y V „      ■  115                .90              1,35              1.40              1.30              1.75                .90              2.50              1.50              160              125              125 

100    sq.vd.    waterproofing,  '^■^■^ 

,„^^'^"-P'y- ;            fi      ■  150              110              1.60              1.70              1.65              2.50              1.25              4.00              2.00              180              135              140 

100    sq.yd.    waterproofing,  ^-^^ 

inn'"'"'*';, fi  ^  ^•'^              ^  ^°              ^   **°              "1"              1*^0              3.50              1.35              5.00              2.50              2.00              1.50              160 

100    sq.yd.    waterproofing,  i .  .^              j.ou 

dry-pfy.      .      .             ^_  .30                .20                .40                  ,50                .25                .,50                 .30                .60                 .30                .40                  95                  40 

10  cu.vd.  brick  in  asphalt  -^^ 

mastic,  in  place...            .  25.00            25  00            25.00            30.00            20  00            30.00            20.00            40  00            25.00            25  00            27  00            30  00 

10  lin.ft.  drain  pipe,  12-in.  ^-.uv/            jo  uu 

-„V'"fi<''l,- ■•.■••■.•,„.  150                .00              1.00              1.40                 .,50              2.00                  .50              3.00              100              100              100              100 

50  Im.ft.  drain  pipe,  10-in.  i   "v              i.uu 

=;n''r''^<.'^y-------      «■  '^'"^                  ''^                '^^^              ^ '  2°                  *0              175                 .40              2  00                  75                  80                  75                  90 

50  lin.ft.   drain   pipe,   8-in.  ■■'" 

.„^!t"fi''d---:----.        ■.  .  100                .40                .70                 .85                .30              1.50                .35              1.50                 .60                  60                  60                  70 

50   lin.ft.   drain   pipe,   6-m  ■ '" 

vitrified 

50  lin.ft.   drain   pipe,  4-in 

vitrified 

50  lin.ft.  drain  pipe,   6-in 


^n'r^fr';.  ••■•■•■  .,■  ^°  ^°  ■•"'"  -^O  -25  125  .30  1.25  .50  .50  .50  50 

50  lin.ft.   drain   pipe,  4-in.  ■ '^" 

vitrified.^........  .^  .50  .20  ..55  .50  .20  1.00  .25  1.00  .45  .30  .40  .40 


„,.,,,.        .          ,.  150              120              1.50              1.80                 .75              1.50                .75              150              1.25              100                  75              120 

SO  lin.ft.  drain   pipe,   4-in.  *""- 

c.i..      ......       ..^^  1.00                .75              1.00              l.:30                .60              1.25                  .50              1.00                 .75                  ,80                .00                  80 

.50  im.ft.  drain  pipe,  10-m.  "^ 

„''■;.■■>;•■•,■■■•■■■•■,«  2   ^              ^-'^              -■'*"              ^•°°              150              2,50              1,25              4  00              2  00              2  00              1.50              2  00 

60   lin.ft.    dram    pipe,    18-  ^■'jii 

'"•^■'f'fi"'.----.  ■■„-.■  2  00              170              1.75              2.20              100              3  00              1.75              6.00              3  00              2  00              150              2  00 

50  Im.ft.  drain  pipe,  24-in.  "" 

,,/,'.' "fi'''!- rv         ■  -50              2  00              2.50              2.80              1.50              4.00              2.25              8.00              4  00              3  00              2  00              2  50 

50  lin.ft.  3-in.  extra  heavy  ''" 

c.i.  pipe  and  fittings 1.00                .50                .50             1.40                .75             1.75                 75             1  50             1    25             1  00             1   25             1   nn 

50  lin.ft.  4-in.  extra  heavy  "" 

„. r/'.-P'r '?"■'* ''"i"^^u ^   -■''                  ™                 ■*'°              1™              100              2.00              1.00              2.00              1,50              100              150              125 

3o0  Im.ft.  6-m.  extra  heavy  i.^i.j 

,^^,!- P'P'-='?^' fi't'Ogs^ 150              125              1.00              2.00              1 .  .50              2.50              110              2.25              2.00              1.50              160              100 

oO  lin.ft.  8-in.  extra  heavy 

rn'',Ll''r'?"t^'i"'"*^fv  2*^"              '■''■''              '•25              2,80              2,00              3,50              1,20              3,00              3.00              2.00              2  00              2"  00 

50,400  duct  ft.  tunnel  ducts  .^.vo 

in  place .12                .10                .15                .11                 .12                .15                  10                   15                  n                   25                  12                  in 

119.600    duct    ft.    railroad  "                 ''^                 l^                 10 

ducts  in  place  .15                .10                .15                .14                 .16                .17                 .10                 .13                 .15                  25                 .13                  20 
100      ton      nvetted      steel 

painted  and  erected....  95.00            80.00           90.00            90.00           85.00            80,00            90  00          110  00            93  00          100  00            80  00            97  00 

200    ton    steel    beams    and  .  ■    uv^ 

sliapes       painted       and 

erected..               .,  ._  88  00            75.00            85.00            .SO. 00           78.00            80.00            83,00           95,00            86  00          100  00            75  00            90  00 
5o0  ton  steel  rods  and  bars 

built  in  concrete...  70  00            .50  00            75  00            70  00            74,00            60  00            75  00            80  00            70  00          100  00           85  00            80  00 
3    ton    miscellaneous    iron 

TOStings..,..        ...    ....  75.00            75,00          100.00          100.00            60,00            75,00           75,00          125,00            70  00            60  00            85  00            75  00 

1,000  lb.  special  wire  forms 

in  place .15                  04                 ,10                 ,10                .15                 ,10                 .10                  25                   10                   15                  15                  9fi 

8,700  lin.ft.  IJ-in.  seasoned  '■"               '^0 

oak  Imnd  rail      .  :iO                  .50                  25                .40                 .20                  .50                 .50                  .50                  -10                  SO                 ,30                 .60 

2,.iOO    sqft.    steel    gratings 

for  ventilation 1,80              100              1.00              175              1.60              1.65              1,50              175              150              150              1    50              1    5(1 

50  sq.ftvauh  lights  in  place  1.25              2  00              100              1   75              1.75              3  00              1,50              200              KOO              1   20              1   50              2  00 

.30  sq.yd.  sidewalks  restored  2,00              2  00                  25              2.50              1 ,  .50              2  00              2.00              5.00              2  00              1   .50              2  -'5              -'00 

50    sq.yd.    repavement    of  -                -  oj 

roadways  .asphalt 2.50              3  00              1.50              3  00              2.50              3  00              3  00              4  00              2,50              2  00              3  00              3  00 

2,400  sq.yd.  repavement  of 

roadway;' granite  block...  3.50              100              1.50              3  00              2  00              2.50              3  00              :i  01)              2.50              4  00              2  00              3  00 

300    sq.yd.    lepavcniciit    of  .                       .  wv» 

roadw.aya,  Belgian  block  3  00              100              2.25              3.00              2  00              2.50              1.50              3 OO              100              3  00              2.50              3  00 

10    sq.yd.    repavement    of  ..  v^v, 

roadways,  .asphalt  block.  3.50              3  00              100              3  50              2  75              3  50              3  50              5  00              2  50              3  00              3   50              3  on 
50  lin.ft.  new  bluestone  curb 

,  in  place 1.25              100              100              100              125              100              150              2  00              100              100              125              100 

50  Im.ft.  new  8-m.  granite 

""■h 2  00              100              2  00              150              2  00              1.50              2  00              3  00              2  00              2  00              3  00              1.50 
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Sl,.f70.n',)S  Sl.iri,S,17ri  si, .504,20;!  $1,. 549,52s  $1,. 551, 201  $1, .500,109  $l,ril2,S97  $1,7.5:1,710  $1,779,110  .?1,.SI2,909  $1,9.52,S71  $2,010,892 


STORM  SKWKR.  HOUSTON,  TEX. 

l,()\v  Iilds  were  recelveil  by  the  city  Feb.  17  for  construct- 
ing the  Hill  St.  .storm  sewer  system  from  (A)  I.iuci\is  Tjiylor; 
(I!)  K.  r.  Youmans  Construction  Co.;  (C)  ITorton  ,t  liorton. 
The   item   bids  were  as   follows: 

.\  B  (■ 

UK)  cu.vd,  extra  cxcavalini-  ,        $1   00       SI   110       ,«!    ,-in 

.MH)  ton  mile  hauliiiR 25  :in  :«) 

200  man  hour  extra  work  labor :fO  :i5  :iO 

HX)  team  hour  extra  work  teams, . ,  .  . 
10  timber  in  fonndnlinns  jmr  M  . 
10!)timb,  ri.i.I.i.Jl   fl  in  (i.n.lirs 


III  . 


U)rn.vil,i-Nii 

10  I'll  vd,  extra  brick  masonry 

100  1b.  extra  castinRS 

100  lb.  e::tra  reinforcing  Steel 

;!00  cu,v<l.  ro:id  gravel 

:i00cu,vd,ri«<l  shell 

9sld.  m:uilioletypc"A" 

10  fl.  extra  iliptii  manhole  type  "A" 

Uistd,  m:iriholctvpi-"n" 

140  ft,  i\t  ra  di-i)t  h  inalihole  type  "B"  . . 
5li  supplviiiK  anil  .■<rt  line  C.  B,  type  "A" 

10supi>lyinj;andscttin(;std,iulet"B" 25,00 

I)  supplvinp:  and  scttins  std,  inlet  type  "C" 

1  outfall  comolete  as  pi'r  ])lans 

201in.ft,  0r>-in.  pipe,  14  to  Hi  ft.  deep 

liOOlin.ft,  I'lO-in,  pipr,  ICito  ISft.  deep 

1)00  lin.fl.  (lli-in,  pipr,  IS  to  20  fl,  deep 

:!0  lin,ft,  r.i;-in,  j.ipr,  20  to  22  ft.  deep 

40Un,ft,|-|0-in,  jiipr.  12  to  14  ft.  deep 

."lOOlinft.  l)0-in.  pipe.  14  to  Hi  ft,  deep 
Ii00lin,ft,  tiO-in,pipe.  Hi  to  IS  ft,  deep  , 
4001in,ft.  liO-in.  pipe,  IS  to  20  ft.  deep. 
401in,ft,r.0-in,pipe,  20to22ft.d(ep  ... 
100  lin.fl.  51-iii.  piiie,  12  to  14  fl.  ili-i-p. 
.iOO  lin.fl,  51-in,  pipe,  14  to  Hi  (1.  ileip 
lOOliii.ft.  51-in,  pipe,  Hi  to  Is  ft.  lUep. 

20 lin.fl.  4s-iii.  pipi-,  Otolifl.diM-i) 

100  lin.fl.  4,S-in,  pi]>r,  li1oXfl,dcep.  . 
200  lin.fl,  4,S-in,  pipe,  St,)  10ft,  deep,  , 
200  lin,fl,  4S-in.  pipe,  10  to  12  fl,  deep  ,  . 

100  lin.ft.  4S-in.  pipe,  12  to  14  ft,  deep 

1001in,ft,4S-in.  pipe,  14tol6ft.  deep 

401in,ft,4S-in.  pipe,  16tol8fl.deep 

40  lin.ft.  4S-in.  pipe,  l,Sto20fl   deep 

200  lin.ft,  36-in,  pipe,  (1  to  S  ft.  deep 

300lin,ft..3tWin,pipe,  StolOfi,dr.>p 

401in,ft,  3G-in,  pipr,  lOto  12ft,diep 

1001in,ft,33-in.  pipe,  GtoSft.deep 

4001in,ft,33-in.  pipc,StolOft.deep 

120  lin.ft,  33-in.  pipe,  10  to  12  ft.  deep 

501in.ft,30-in.  pipe,  0  to  Oft.  deep 

2,50  lin.ft,  30-in,  pipe,  0  to  8  ft.  deep 

:?0  lin.ft,  30-in.  pipe,  8  to  10  ft.  deep 

100  lin.ft,  24-in.  pip,  0  to  6  ft.  deep 

.300  lin.ft,  24-in.  pipe,  6  to  8  ft.  deep 

40  lin.ft,  24-in,  pipe,  8  to  10  ft.  deep 

100  lin.ft,  IS-in,  double  strength  vitrified  pipe,  0  to  6 

ft ,  deep 

100  lin,ft.  18-in.  double  strength  vitrified  pipe,  6  to  8 

f 1 ,  deep 

100  lin,ft,  IS-in,  double  strength  vitrified  pipe,  8  to 

10  ft,  deep 

800  lin.ft.  15-in.  double  strength  vitrified  pipe,  0  to  6 

ft.  deep 

700  li.n.ft,  15-in.  double  strength  vitrified  pipe,  6  to  8 

ft,  deep 

100  lin  ft.  15-in.  double  strength  vitrified  pipe,  8  to  10 

ft,  deep 

300  lin, ft.  12-ln.  double  strength  \'itrified  pipe,  0  tc  6 

ft.  deep 

300  lin.ft.  12-in.  double  strength  vitrified  pipe,  6  to  8 

ft ,  deep 

;  24-in.  double  strength  \'itrified  pipe,  joint  in  man- 
hole  _ 

1  21-in.  double  strength  vitrified  pipe,  joint  in  manhole 
1  18-in.  double  strength  \'itrified  pipe,  joint  in  manhole 
1  15-in.  double  strength  vitrified  pipe,  joint  in  manhole 
1  12-in.  double  strength  \-itrified  pipe,  joint  in  manhole 
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7,00 

0,00 

45,00 
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0  00 
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9  00 

27. 50 
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30  00 

25,00 

25,00 

24,00 

00,00 
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65  00 

1,450,00 

700 . 00 

995,00 

9,00 

8.00 

9,00 

9,25 

8.00 

9  05 

9. 50 

10. 50 

10  20 

10,00 

15  00 

11,50 

7 ,  50 

7,80 

7,75 

7. 50 

8.00 

7 .  85 

8,00 

8 .  75 

8  .30 

9,00 

9 .  50 

8,80 

9,00 

15,00 

10.00 

0,25 

5  00 

0.40 

6,50 

5,90 

0  05 

6  .50 

0,20 

7  ()0 

4  50 

4,30 

4  00 

5.00 

4  30 

4.15 

5  00 

4  40 

4.50 

5 .  50 

4,90 

5  00 

5,50 

5,15 

5  50 

G  00 

5,50 

0  00 

e  00 

5,90 

0  75 

0,50 

6  45 

7,10 

3,25 

2,85 

3,20 

3  25 

3,10 

3,40 

3,75 

4,00 

3,80 

3  00 

2  00 

2  75 

3,00 

2,75 

3,10 

3  00 

3,20 

3  40 

2.00 

2,40 

2,. 50 

2,50 

2,60 

2 ,  55 

2. 50 

3,25 

3.00 

2,25 

2,25 

2.30 

2  25 

2, 50 

2  45 

2 ,  25 

2.75 

3  00 

5.00 

4,00 

5  00 

4.00 

3,50 

4,00 

3,00 

3  00 

3  00 

3  00 

2  50 

2,00 

2,00 

1,50 

1,50 

Extended  totals. 


$51,382    $51,002    $52,534 


SEWER  SYSTEM,  PORT  WASHINGTON,  N.  Y. 

r.iils  were  received  Mar.  31  by  the  Sewer  CoininissionerB  of 
I'ort  WashinKton  Sewer  District  for  constructin>;  a  seW'M- 
.system  from  (A)  J.  ]>.  STdUKTTO  &  CO.,  WooOhaven,  L.  I., 
$1111,000  (awarded  contract);  (I!)  Jaincs  Ferry  &  Sons,  Inc., 
$12.S,169:  (C)  N.  MaKini,  $132,.'').57:  Uosenlhal  lOnslneerlng  and 
Contracting  Co.,  $134,990;  Murphy  liros.,  $136,121;  Cavanaugh 
ContractinK  Co.,  $1311,920;  T.  A.  (lillespie  Co..  $2.'J2,207.  The 
item    bids    of    the    3    lowest    bidders    were    as    follows: 


5,100  lin.ft.  S-in.   pipe,   0-S   ft 

20,570  lin.ft.  .s-in.   pipe,   S-10   ft 

14.370  lin.ft.  S-in.  pipe,  10-12  ft 

2.1)00  lin.ft.   S-in.   pipe.  12-14   ft 

520  lin.ft.   S-in.   pipe,   14-16  ft 

580  lin.ft.   .s-in.  pipe,   16-20  ft 

890  lin.ft.   in-in.   pipe,   0.8   ft 

2,270  lin.ft.  10-in.  pipe,  8-10  ft.... 
1.650  lin.ft.  10-in.  pipe,  10-12  ft... 
450   lin.ft.    10-in.    pipe,    12-14    ft.... 

350   lin.ft.    12-in.    pipe,   0-S    ft 

910  lin.ft.   12-in.   pipe,   S-10   ft 

SIO  lin.ft.  12-in.  pipe,  10-12  ft.... 
1.400   lin.ft.   12-in.   pipe,   12-14   ft... 

10  lin.ft.   in-in.  pipe,   0-S   ft 

280  lin.ft.  15-in.  pipe,  S-10  ft 

10  lin.ft.  15-in.  pipe,  10-12  ft 

10  lin.ft.   15-in.  pipe,  12-14   ft 

S63   lin.ft.    18-in.    pipe,    0-S    ft 

857  lin.ft.   IS-in.   pipe,  8-10  ft 

350  lin.ft.   18-in.   pipe,  10-12  ft 

10  lin.ft.  IS-in.  pipe,  12-14  ft 

1,600   lin.ft.   24-in.   pipe.    0-8   ft 

150  lin.ft.  24-in.  pipe,   S-10   ft 

440  lin.ft.  24-in.  pipe,   10-12  ft 

220  lin.ft.  24-in.   pipe,  12-14  ft 

100     cu.yd.     extra     excavation     in 

trenches    

150  manholes  D.  manholes 

9  special   manholes 

300  ft.  extra  depth  in  manholes... 

60  flush  tanks-flush  manholes 

3   lampholes    

1,000   ft.   deejj   house    connections.. 

10  M.  ft.  b.m.  timber  foundations.  . 
10  cu.yd.  extra  concrete  in  sewers 
20  M.  ft.  b.m.  sheathing:  and  bracing- 

20  cu.yd.  rock  excavation 

750   lin.ft.    timber   cradle   worlv.... 
10  tons  cast-iron  pipe  and  specials 
200  ft.    %-in.  water  pipe   and   con- 
nections     

Disposal    works,    pumping'    station 

and   outfall    (lump   suin) ; 

100  cu.vd.  extra  excavation 

3,000  lin.ft.    piling    work 

2,000  ft.  b.m.  timber  foundations.  . 
2,000  ft.    b.m.    extra    sheeting    and 

bracing    

10  cu.yd.   extra   concrete 

500  lb.  extra  steel  reinforcement.. 
2,000  cu.yd.  furnishing  and  placing 

earth 

2,000  cu.yd.  furnishing  and  placing 

mud    

2.000  cu.yd.  furnishing  and  placing 

cinders     

1.000  cu.yd.  furnishing  and   placing 

stone    or   gravel 

4,000  cu.yd.  furnishing  and   placing 

rock  fill    

Extended    totals    $119,000      $128,169      $132,557 

The  Jeffrey  Manufacturiii!?  Co.,  Columbus,  Ohio,  have  re- 
cently organized  a  new  contractors'  plant  department  to 
handle  the  sale  of  a  line  of  small  rock  and  ore  crushers. 
Leroy  A  Kling,  formerly  sales  manager  of  the  crusher  de- 
partment of  the  'Wheeling  Mold  and  Foundry  Co..  "Wheeling. 
W.  Va.,  will  be  in  charge  of  this  department.  The  Jeffrey 
Manufacturing  Co.  is  interested  in  hearing  from  agents 
who  are  qualified  to  handle  the  sales  of  these  products  in 
their   territory. 
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RAPID  TRANSIT  SYSTEM,  NEW  YORK,  N.   Y. 
Track  Installation 

Bids  were  received  by  the  Public  Seivi<'e  f'ommi.sion.  Feb. 
24.  foi-  the  installation  of  tracks  on  a  poilion  of  the  .Seventh 
Ave. -Lexington  Ave.  rapid  transit  sv.steni  in  the  borounlis  '>f 
Manhattan  an<l  Kronx  fioni  (A)  ICMPIliK  ('<  )NSTIU'rTIi  i\ 
CO.,  rA  ICast  •12nd  .St.,  New  Voik,  awarded  contiaet;  (I!)  T.  H. 
Reynolds  Contracting  Co.,  Inc.;  (C)  Ward  &  TuUv,  Inc.;  (O) 
Terry  &  Tench  Co.,  Inc.;  (R)  Thomas  Crimmins  Contracting 
Co.     The  item  bids  were  as  follows: 

A  B  C  1)  E 

1  cii.yd.  roncrete  masonry,  in  place, 

north  of  Type  II  track SS  1)0     SHI  00     SI.",  00     .«10  00     $10  00 

5  cu.yd.  removal  of  concrete  ma- 
sonry for  new  catch  basins  in 
Type  II  track 10 .  00       :i(l  00       2.')  00       2r,  00       2.'>  00 

35  net-ton  fumishint;  and  di  liver- 
ing  to  tlie  works  c  i  i)ipe,  tecs, 
elbows  and  othfrfoiincciioMs .50  00       .jO  Ot)       (10  00       ."jO.OO       tw  00 

7  net-ton  furnishing  and  delivering 
to  the  works  c.i.  hand  hole  frames 
and  covers .'iO  00       (SO  00      100  00      100  00       <»() .  00 

13,300  furnishing  and  delivering  to 
the  works  9-in.  (s  13i  lbs.,  3-in. 
long,  punched .19  .20  .20  .18  .1.5 

3  furnishing,  delivering  and  install- 
ing complete  concrete  bumping 
posts 470.00     300(10     400  00     420  00     400.00 

2  furnishing,  delivering  and  install- 
ing   complete    timber    bumping 

posts 370.00     200  00     350  00     550  00     370.00 

45,000  hn.ft.  furnishing,  delivering 

and  installing  complete  hand  rail.  .60  .55  .64  .65  .60 

.580  ft.   b.m.   installation  of  plank 

work.s  complete 10,00       12.00       12.00        13  00        13,40 

41.000  installation  of  anti-creepers 

complete .06  .07  .05  .06  .10 

102.000  lin.ft.  installation  of  type  I 

track  (2,000  ft.  R-tan.)  complete.  .73  .50  .88  95  1.00 

2,1.50  lin.ft.  i.-istallation  of  Type  I 
track  (701  ft.  R-2,000  ft.  H) 
complete .95  .90  1,25  1    00  1.40 

7,900  lin.ft.  installation  of  Type  I 
track  (701  ft.  R  and  les.s)  com- 
plete   1.10  1,16  1.50  175  1.43 

18,500  lin.ft,  installation  of  Tytie  II 

track  (2,000  ft,  R-tan)  complete,  3.16         3  90         3.85         4.50         4.32 

100  lin.ft.  installation  of  Tvpe  II 
track  (701  ft.  R-2,000  ft.  R)  com- 
plete   3.50         4.40         4.50         5.25         2  80 

4.50  lin.ft.  installation  of  Tvpe  II 

(701  ft.  Rand  less)  complete    ,,  ,  4.00         4.65         4.50         5.50         4.82 

53.000  lin.ft.  installation  of  Type 
III  track  (2,000  ft.  R-tan.)  com- 
plete   ,70  .90  .85  .88  .90 

6,300  lin.ft.  installation  of  Tvpe  III 
track  (701  ft.  R-2,000  ft.  R)  com- 
plete   .85  1   20  1,10  1,00  100 

3,700  lin.ft.  installation  of  Tvpe  III 
track  (701  ft.  R  and  less)  com- 
plete   125         1.25  1,30         2,00  1,14 

11.000  lin.ft.  installation  of  Type 
III  track  at  and  adjoining  sta- 
tions complete .70  .90  .84  .88  .90 

13.500  lin.ft.  installation  of  Type 
III  track  on  superelevated  (2,000 
ft  .-Tan.)  complete .80  1.00  .97  .90  1,00 

4, .500  lin  ft,  installation  of  Tvpe  IV 

track  (2,000  ft.  K-Tan.)  complete  1,59         2,50         3,00  1.70         2.75 

2,000  lin.ft,  installation  of  Tvpe  VI 

track(2,000ft.R-Tan,)  complete  .75  1.20  .80  .90  1..50 

1,000  lin.ft.  installation  of  T\'pe  VI 
track  (701  ft.  R-2,000  ft.  R) 
complete 1    00  1,70  1,25  1,40  1,50 

KJO  lin, ft.  installation  of  Tvpe  VI 
track  (701  ft.  R  and  less)  com- 
plete   150  190  1,55         2,20  1    50 

Installation  of  special  work,  portion 

42  complete..... 883.  56  1,600.00  1,600  00  2,500.00  1,900.00 

Installation  of  special  work,  portion 

45  complete 360  95     615,00     500.00  1,000.00  1,050,00 

Installation  of  special  work,  portion 

49  coniplete .      229.72     3S0.00     500.00     050  00     800  00 

Installation  of  special  work,  portion 

50  complete 229.72     380  00     500,00     650,00     775,00 

Installation  of  special  work,  portion 

51  complete..... 245  31      .380  00     600  00     6.50.00     875,00 

Inst.allation  of  special  work,  portion 

52  complete..... ^.  .      488,35     575  00  1.000,00  1.600  00  1,200,00 

Installation  of  special  work,  portion 

53  complete 245  31     380,00     600  00     050.00     800.00 

Installation  of  speci.al  work,  portion 

.54complete ,.      161.18     280,00     350  00     360  00     700,00 

Installation  r>f  special  work  portion, 

55  complete 376,81     640.00     800,00     850  00  1,020,00 

Installation  of  special  work,  portion 

56coniplete 506  12     825  00     900  00  1,300  00  1,200,00 

Installation  of  special  work,  portion 

57  complete 725.85  1,225.00  1.100.00  1,. 550. 00  1,400,00 

Installation  of  special  work,  portion 

58  complete 703 ,  77  1,225.00  1,200 .00  1,500. 00  1,. 300. 00 

Installation  of  special  work,  portion 

59  complete..... ,,.      263,60     400,00     400,00     6.50,00  1,000.00 

Installatio.i  of  special  work,  portion 

60  complete 197  47     370  00     3.50  00     400  (JO  1.000,00 

Installation  of  special  work,  portion 

61  it)mplete 528.111,000,00  1,200.00  1,1.50  00  1,300.00 

Installation  of  special  work,  portion 

62  complete 563 .  04  1 ,050  00  1 ,200 .  00  1 ,5,50  00  1 ,300 .  00 

Installation  of  special  work,  portion 

63  complete.: 193.90     400.00     .300.00     400  00  1,000.00 

Inst.'dlation  of  special  work,  portion 

tH  complete 199.67     400,00     500.00     400,00  1,000  00 

Installation  of  special  work,  portion 

CC.  complete 444.35     820,00  1,000,00  1,000,00  1,450  00 

Installation  of  special  work,  portion 

67  complete 435.54     880 . 00  1 .000  00  1 ,000  00  1.500,00 


Installation  of  special  work,  portion 

68  complete 1,080  80  2,550  00  3,000  00  2,500  00  2,7.50  00 

Installation  of  six?cial  work,  portion 

6!)  complete 569.02     940.00  1,100  00  1,050  00  1,4.50  00 

Inst.illation  of  special  work,  portion 

70  complete..... .59.^70     940  00  1,000  00  1,050,00  1,350,00 

Inst  alia  lion  of  special  work,  portion 

71  c-onipleU> 796,13     900  00  1,100  801,050,00  1,450.00 

In.stallation  of  special  work,  portion 

72  complete 810.75  1,250.00  1,50000  1,300.00  1,600.00 

Installation  of  spirciul  work,  portion 

73  complete 718. 32  1,100  00  1,200  00  1, .300, 00  1,450.00 


Extended  totals $276,4.33  ?304, 101  $.345, 127  $.372,084  $375,986 

INTERCEPTING  SEWER,  NEWARK,  N.  J. 
Part  of  Section  4 

Low  bids  were  received.  Mar.  14,  by  the  Tassaic  Valley 
Sevveiage  Commissioners  for  constructing  part  of  .Section  4  of 
the  Intercejjting  Sewer  from  (A)  Arthur  Mc.Mullen  Co.,  149 
Broadway,  New  York,  N.  Y.;  (B)  Cavanagh  Contracting  Co., 
New  York,  N.  Y.;  (C)  Mason  &  Hanger  Co.,  New  York,  N.  Y. 
The  item  bids  were  as  follows: 

ABC 
2.720  lin.ft.  earth  excavation  and  refiUing  in 

trench  for  effluent  and  intake  chambers $11.50         $20  00         $28  00 

Earth  excavation  and  refilling  for  sedimenta- 
tion  basins,   Venturi   meter  chambers,   etc. 

(lump  sum) 26.000  00    60,00000    43,103,00 

100  cu.yd.  rock  excavation  in  open  excavations.  1  00  5  00  5.00 

20,000  cu.yd.  concrete  masonry.  Class  A 7  50  7  .50  7.40 

48,000  cu.yd.  concrete  masonry.  Class  B 6,40  6  50  6.50 

1 .000  cu.yd.  boulder  concrete  masonry.  Class  C  5  00  6  00  6  .50 

200  cu.yd.  brick  masonry  w  ith  portland  cement 

moitar 10,00  14,00  1600 

200,000  lin.ft.  timber  piles,  in  place .21  .24  .27 

2,800,000  lb.  steel  for  reinforcement .04  .03  .032 

8,000  cu.yd.  broken  stone  road  surfacing 75  ,50  .90 

.Surface  draius,  vit  rifled  pipe  (lump  sum) 500  00         500  00      1,000. 00 

Ciallery  piping,   20-in.   c.i.  sludge  main,   6-in. 
water  mains  and  4-in.  w.i.  air  mains  (lump 

s>mi) 40,000  00    40,000  00    31,644 ,  05 

.Sludge  mam  (lump  sum) 8,000  00    10,000  00      9,381,60 

Gate  valves  (lump  sum) 22,000  00    20,000,00    26,.585.22 

.Sluice  gates  (lump  sum) 9,250  00      7,000  00      9,372.00 

yluice  gates  for  efllucnt  controlling  hou9C  (lump 

sum) 15,000  00    11,000  00    15,152.50 

50.0001b.  miscellaneous  iron  castings 06  .02  .05 

.\ir  compressors  in  administration  wing,  includ- 
ing wiring,  piping,  etc.  (lump  sum) 4,000.00      3,. 300  00      4,683,00 

Electiic  wiring  and  lighting  system  in  sedimen- 
tation basin  galleries,  etc.  (lump  sura) 3,750  00      1,. 500  00      3,000  00 


Extended  totals. 


$787,080      8810,000        $843,581 

BREAKWATER,  RACINE,  WIS. 

Low  bids  were  received  at  the  U.  S.  Engineer  Office,  Mil- 
waukee, Mar.  10  for  constructing  a  reinforced-concrete  caisson 
breakwater  and  removing  old  timber-crib  pier  at  Racine 
Harbor  from  (A)  Grellirig  Bros.  Co.,  Green  Bav;  (B)  Edward 
Gillen  Dock,  Dredge  and  Con.struction  Co.,  Chicago,  111.;  (C) 
Byrne  Bros.  Dredging  and  Engineering  Co.,  Chicago,  111.  The 
item  bids  were  as  follows: 


B 


C 

45       $0,50 


7,500  cu.yd.  trench  excavation,  scow  measurement.  $6, 50 
6,000  tons  stone  for  sub-foundation,   per   ton  of 

2.000  lb 1   50  1   .30  1 ,  75 

9,300  tons  stone  for  main  foundation,  riprap  and 

caisson  filling,  per  ton  of  2,000  lb 1   60  1  70  1  75 

Sinking  15  caissons 2.50  00  200,00  400.00 

132  cu.yd.  concrete  filling  in  caissons 7.00  4,50  7.00 

l,r)65  cu.yd.  concrete  superstructure  on  caissons 7  00  6,50  7.00 

Removing  300  lin.ft.  old  pier 15  00  30  00  25  00 


Extended  totals $47,759  $49,751.50    $55,904 


CATALOG  NOTICES 

The  Goulds  Mfg.  Co.,  Seneca  Falls,  N.  Y.  Bulletin  No.  120. 
Multi-stage  centrifugal  pumps.     Illustrated,  20  pp.,  SxlO  in. 

Allis-Chahners  Mfg.  Co.,  Milwaukee,  Wis.  Bulletin  No. 
1632.  Centrifugal  pumps  and  centrifugal  puinping  units. 
Illustrated,    44    pp.,    Sxloy,    in. 

Builders  Iron  Foundry,  Providence,  R.  I.  Bulletin  No.  S6. 
Venturi  gas  and  air  meter.     Illustrated,  52  pp.,  6x9  in. 

Fairbanks,  Morse  &  Co.,  Chicago,  111.  Bulletin  H17SB. 
Type  Y  (Semi-Diesel)  oil  engine.  Illustrated,  4  pp.,  6x9  in. 
Bulletin  H192C.  Type  Y  oil  engine  Style  V.  Illustrated,  S 
pp.,    6x9    in. 

Hazard  Mfg.  Co.,  Wilkes-Barre,  Penn.  Booklet.  Keystone 
railroad   signal   rope.      Illustrated,    16   pp.,    4iix7V2    in. 

Pittsburgh-Des  Moines  Steel  Co.,  Pittsburgh,  Penn.  Book- 
let.     Railway    service    tanks.      Illustrated,    16    pp.,    SVixSVi    in. 

Coatesville  Boiler  Works,  Coatesville,  Penn.  Pamphlet. 
"How  You  May  Save  Monev  in  Operating  Your  Steam  Boil- 
ers." Illustrated,  48  pp.,  5x7  in.  Bulletins.  Stock  boilers 
and  stock   tanks. 

Dodge  Sales  and  Engineering  Co.,  Mishawaka,  Ind.  Cat- 
alog CI  6.  I'owcr  transmission  machinery.  Illustrated,  C14 
l)p.,    6x9    in. 

Ohio  Brass  Co.,  Mansfield,  Ohio.  Catalog  No.  16.  Over- 
head materials,  rail  bonds,  car  equipment  specialtie.s,  hi.ifh 
tension   porcelain   insulators.      Illustrated,    654    pp.,    6x9   in. 

Link-Belt  Co.,  Chicago,  111.  Bulletin  No.  229.  Link-Belt 
traveling  water-intake  screens.  Illustrated,  4  pp.,  6x9  in. 
Book  No.  249.  Insuring  the  Coal  Supply.  Illustrated,  24 
pp.,    6x9    in. 

The  Diiiin  AVire-Cut  I,.UK  Brick  Co.,  Conneaut.  Ohio,  has 
granted  a  license  for  the  manufacture  of  wire-cut  lug  brick 
to  the  Indiana  Paving  Brick  and  Block  Co..  Brazil.  Ind.  The 
Indiana  company  has  been  in  business  for  many  years  and 
has  a  hish  standing  in  the  paving  brick  industry.  The  plant 
has  a  daily  capacity  of  about  50,000  pavers  and  it  is  equipped 
with   26   kilns,   30   ft.   in   diameter. 
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.srocK  v.vKDs  iMi.K(:i;i»riN(;  .skwick,  (;iiica(;(),  ii.i,. 

Cun tract  No.  1 

,,     '"''"    wcro    tPOolvod    l),v    Iho    Saiiltiiiy    DiHtilct    of    ChlniKO.  IIioh.   DicdRlim  &   lOiiKlnooilnK  Co.;    (K)   J,   V.   MclJovcrii  &  Co 

I'fli.    HI,    for    tho   foTiHliu.tloii    of    the    Mio.k    yiiiilM    liilcncptliiK  ll'')  T.  .1.   I''oiM(litior  CoiitiiictliiK  Co. ;   K!)  John   \V    Kiirlcv  iH) 

Mowor  fioiu    (A)    Miir(|tii-ll<'  CoiiHliii.tloTi   Co  ;    ill)    llol.ii'   ' v..„i.    i> u..   ,-..  .    ,i,    n'......    i ,i,    ,w      .     ».. '..' •  \'il 

ContractlriK  Co.;    |C)    Kca.ly  \-   Callanli.ni  Coiil  Co.;    ID) 

A 
102   liii.ft,    roncii'ti'  m-wii,   9    (I.   iliii., 

with  footiiiK $08.00 

102  lin.ft.  brirk  mill  conorotp  ivwvr,  0 

ft.  iliti.  with  fiM>tiiiii 74  00 

rOSIii..ft.  coiicretriicwiT.  9  ft.din 32  IM) 

\»  s  1.1   ft   brick  and  coiicrcle  sowor,  0 

I'    dw -.iT  00 

2,<i7Min.(t.ooncri-.cB<>wcr.7  ft.dia. . .  .  23  IK) 
2,ti7»  lin.tt.  brii'K  and  concrete  wwer, 

V  IL  dill 27  (K) 

e  mii:u  i.li's fiO.OO 

0  in!iii!,.ii  •. .50  90 

Coll.'idam  ai-rosf.  yv-b  arm  (lumpsum).  3,240.00 
C'lUimMli."!  lo  '.Vest Thirty-ninth Btrect 

o.Muliiit  (lump  sum) 1,9.50. (M) 

C..iiM.iliiin  nl  UoIh'V  street  (lump  sum)  3,800.00 
Ciinniitii.n  at  Ashland  uve'iue  (lumo 

.Mi.n) 8,000.00 

40  Im  ft.  I  ill- pipe  for  connections.  18  in.  2.50 

2S,(H)0»i|.ft.  tilelininK .11 

31('.0I)0  11).  reiiiforciiiK  steel .03 

10,000  111.  .structural  steel .00 

19. .•.0(1  111   r  -i,  pipe OO 

17(li..,l>,,,.Mi,.\:ilof  til- rods 1.00 

5.01)0  11     ivpl..„-ii.K  li..  rods .05 

5.  (00  liri  f(    aiulior  piles  or  other  piling, 

funii.slied .20 

5,400  lin.ft.  anchor  piles  or  ether  piling, 

driven .40 

15  M  ft.  b.m.  oribwork  on  piling 100  00 

Scu.yd.  adititiciMal  .■x<avation,  earth. . .  .75 

6cu.yd.a.lilili..nMl.-x.ava(i.>n.  rock...  .  3  00 

5cu.yd.  ail.lili.mal.-c.iuTete,  Class  A..  .  8.00 

5cu.yd.aaclitii.iialo(.iicrete,  ClassB..  .  7  1)0 

5ru.va.  ailililii.rial  brickwork 9,00 

5M  n.b.ni  pliiiik  foundations 25  00 

5M  ft.  b. 111.  sheeting 20  00 

Extended  totals  for  concrete  sewer      $129,246 
Extended  totals  for  brick  and  con- 
crete sewer $143,958 

The  <iovfrniiient  of  Uollvin  will  open  bids  Juno  30,  1916, 
for  about  215  mile.s  of  railway  running  from  I'otosi  to  Sucre, 
an  extension  of  the  Rio  Mulato-Potosi  Branch  of  the  Anto- 
fagasta  and  Bolivia  Railway.  These  bids  are  to  be  opened  at 
La  Paz,  Bolivia,  and  plans  and  specifications  may  be  seen  at 
the  Bolivian  Consul's  othce,  2  Stone  St.,  New  York,  N.  Y.  The 
Government  offers  a  guarantee  of  6  per  cent,  interest  on  the 
capital  to  be  invested  in  this  work.  The  Bolivian  Govern- 
ment is  also  negotiatiiig  for  a  loan  of  $2,500,000  at  the  pres- 
ent time  for  the  Yungas  R.R.,  running  from  La  Paz  to  Cori- 
pata.  The  length  of  this  proposed  work  is  about  84  mi.  and 
It  expects  to  advertise  bids  for  same  as  soon  as  loan  is 
completed.  There  is  a  notation  in  the  specifications  that  all 
material  on  this  construction  work  is  to  come  in  free  of 
duty.  Estimated  cost  by  government  engineers  about  $22,000 
a  kilometer. 

The  I'ittsliurKh-De-s  Sloine.s  Co.,  Pittsburgh,  Penn.,  a  cor- 
poration organized  under  the  laws  of  Pennsylvania,  has 
leased  the  Neville  Island  plant,  purchased  all  accounts  and 
asunied  all  liabilities  of  the  Pittsburgh  Branch  of  the  Des 
Moines  Bridge  and  Iron  Works.  The  officers  and  directors 
are  the  same  as  those  of  the  Des  Moines  Bridge  and  Iron 
Works. 

The  Frank  Irving  Cooper  Coritoration,  33  Cornhill  St.,  Bos- 
ton, Mass.,  has  purchased  the  business  of  Cooper  &  Bailey, 
formeily  doing  business  as  Architects  and  dissolved  Oct.  21, 
1914,  by  mutual  consent.  The  stockholders  of  the  corporation 
are  Fiank  Irving  Cooper,  Ralph  G.  Stebbins  and  John  W. 
McCoubrey. 

J.  D.  Cudney,  who  for  some  time  has  been  associated  with 
the  Alberger  Gas  Engine  Co.  and  its  subsidiary  companies  — 
Alberger  Heater  Co.  and  Howard  Iron  Works — as  .Sales  Man- 
ager, has  recently  left  their  employ  and  accepted  the  position 
of  Sales  Manager  of  the  Rathbun-Jones  Engineering  Co.,  To- 
ledo,   Ohio. 

As  Showing  the  Shlft.s  to  which  consumers  of  lumber  are 
at  times  driven  with  the  railroads  maintaining  an  embargo 
upon  many  commodities  at  Philadelphia  and  elsewhere,  due  to 
a  car  shortage  and  the  need  of  a  better  system  of  per  diem 
chai'ge,  it  is  stated  that  the  Brandywine  box  factory  of  the 
Du  Pont  Powder  Company,  at  Carney's  Point,  New  Jersey, 
several  days  ago  arranged  for  the  shipment  by  express  of  not 
less  than  ten  carloads  of  lumber  to  be  used  for  making  boxes 
in  which  exports  of  powder  are  made.  Because  of  the  em- 
bai'go  it  became  necessary  to  adopt  some  means  other  than 
the  regular  one  of  securing  the  lumber  for  the  boxes  in  time, 
and  tlie  express  idea  was  adopted.  The  shipment  is  said  to 
have  cost  not  less  than  $6,000,  and  to  have  come  from  Maine. 
At  the  present  time  the  box  factory  is  being  called  on  to 
supply  some  8,000  air  and  moisture-proof  boxes,  about  the 
size  of  a  steamer  trunk,  daily,  to  meet  the  demand  of  the 
powder  company.  Into  these  wooden  boxes  are  fitted  metal 
cases  of  zinc,  containing  the  powder.  Tlie  box  factory  is  re- 
tiuired  to  work  night  and  day  without  stopping  to  keep  up 
with  the  needs  of  the  powder  works,  some  800,000  pounds  of 
powder  being  turned   out  there   every   24   hours. 

The  Board  of  Trade  Journal  reports  an  announcement  by 
the  Premier  of  the  New  South  Wales  Government  that  a  Bill 
providing  for  the  construction  of  the  high-level  bridge  con- 
necting the  city  of  Sydney  with  the  harbour,  at  an  esti- 
mated cost  of  £3.000,000.  was  in  the  course  of  preparation, 
and  would  be  introduced  into  the  Legislative  Assembly  at  an 
early  date.  The  Engineer  to  the  Public  Works  Department, 
however,  states  that  the  work  of  construction  could  not  be 
commenced  until  after  the  war,  owing  to  the  difficulty  in  ob- 
^ining   the   necessary   materials. 


'I'lie  J.  W.  Fraxier  Co.,  Engineer,  is  succeeded  by  the 
Frazier-Sheal  Co.,  who  will  continue  the  business  in  the  satne 
offices,  Illuminating  Bldg.,  Cleveland,  Ohio.  J.  W.  Frazier. 
Pres.  of  the  former  company  becomes  Pres.  of  the  new  oom- 
pary  an<;  r^.  E.  Sheal,  formerly  Engineer  of  the  Welhnan- 
Seaver-JMijrgan  Co.,  Cleveland,  becomes  Vice-Pres.  The  new 
company  will  follow  the  same  general  line  of  business  with 
increased  facilities  for  developing  and  constructing  complete 
ore  and  coal  handling  equipments,  docks,  piers  and  terminals, 
power  and   industrial  plants. 

The  Contract  for  Water-Works  and  Sewage  Work  in  Uru- 
guay has  been  awarded  to  the  Ulen  Contracting  Co..  38  So. 
Dearborn  St.,  Chicago,  111.,  bonds  for  which  were  issued  by  the 
government  for  5,149,9150  pesos  to  pa.v  for  same.  Tlie  work 
consists  of  the  construction  of  drinking  water  and  sewerage 
systems  for  the  cities  of  Salto,  Paysandu  and  Mercedes  and 
also  for  a  sewerage-purification  system  for  each  city.  It  is 
reported  that  T.  S.  Shepperd,  vice-president  of  the  T.  A.  Gil- 
lespie Co.,  will  be  general  manager  for  the  Ulen  compp.ny  in 
Uruguay  and  will  start  for  there  some  time  in  April. 

Loan  for  San  Jose — Carlos  Orozco  Castro,  a  member  of  the 
City  Council  of  San  Jose,  the  capitol  of  Costa  Rica,  is  in 
New  York  for  the  purpose  of  negotiating  a  loan  of  $2,000,000 
to  cover  the  cost  of  street  paving,  additional  water  supply, 
garbage  disposal  and  other  municipal  improvements.  If  the 
loan  is  forthcoming  the  plan  is  to  issue  municipal  bonds  to 
run  say  twenty-five  years,  their  payment  to  be  guaranteed  by 
both  the  City  of  San  Jos§  and  the  Government  of  the  Re- 
public. 

"In  the  past  the  Costa  Ricans  have  looked  to  French, 
German  and  British  capitalists  to  finance  improvements  of 
this  kind,  but  of  course  the  European  War  has  made  re- 
course to  the  money  centers  of  tliose  countries  out  of  the 
question.  Naturally,  if  the  loan  is  obtained  here,  the  materials 
required  in  carrying  out  the  contemplated  improvements,  as 
well  as  much  of  the  actual  construction  will  be  drawn  from 
the  United   States." 

During  Mr.  Castro's  stay  in  New  York  his  headquarters 
will  be  at  the  office  of  the  Bureau  of  Foreign  and  Domestic 
Commerce  in  the  Custom  House. 

Contemplated  Improvements  for  191fi — The  Bureau  of 
Water,  Philadelphia,  Penn.,  contemplates  the  following  im- 
provements   during    1916,    subject    to    appropriations    therefor: 

The  completion  of  large  distribution  mains  in  South  Phila- 
delphia as  the  first  step  in  the  improvement  of  the  water 
supply  of  South  Philadelphia. 

The  completion  of  improvements  at  Belmont  pumping 
station,  including  the  installation  of  two  20,000,000-gal.  turbo- 
centrifugal  pumps,  six  500  hp.  boilers,  and  various  station 
appurtenances. 

The  installation  of  mechanical  stokers  at  Queen  Lane 
Pumping  Station  and  the  installation  of  coal  handling  and 
storage  equipment. 

Progress  will  be  made  on  improvements  at  Shawmont  and 
Roxborough  Pumping  Station,  including  the  installation  of 
three  10,000,000-gal.  turbo-centrifugal  pumps,  the  installation 
of  stokers  and  superheaters  under  four  500-hp.  boilers,  the 
installation  of  coal  handling  and  storage  equipment,  anil  the 
installation  of  electric  equipment  for  operating  the  Roxbor- 
ough high-service  plant  as  an  auxiliary  of  the  Shawmont 
pumping  station. 

The  first  steps  in  the  installation  of  an  express  water  main 
from  Lardner's  Point  to  the  territory  south  of  Market  .St.,  an 
increase  of  pumping  equipment  at  Lardner's  Point,  and  the 
first  steps  toward  the  construction  of  an  additional  filter 
plant,  having  an  ultimate  capacity  of  100,000.000  gal.,  at 
Torresdale. 
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RAILWAYS— STEAM  AND  ELECTRIC 
Proposed  Work 

MiiHNncliiiMetts — Union  St.  Railway  Co.,  New  Bedford,  ap- 
plied to  City  Council,  Kairhaven,  for  franchi.se  to  extend  Fort 
St.  line  from  presmt  terminus  to  Acushnet  River,  Fairhaven. 
H.  H.  Crapo,   New  Bedford,   Pres. 

Ne«'  York — I'ublic  Service  Commission  for  Second  District 
of  New  York  approved  franchise  Kranted  by  city  of  Buffalo 
to  International  Railway  Co.  for  tracks  in  Ohio  St.  between 
Main  and  Illinois  St.,  Buffalo,  to  form  new  loop  for  Main  St. 
cars  which  will  serve  new  Lackawanna  terminal  and  boat  lines 
at  foot  of  Main  St.  N.  H.  Biown,  Buffalo,  Supt.  Buffalo 
Division. 

New  York — New  York  State  Rys.  (Utica  Lines),  granted 
permission  by  City  Council.  Utica,  to  extend  tracks  in  James 
St.  from  Elm  to  Neilson  St.  B.  E.  Tilton,  Utica,  Gen.  Mrrr. 
Tiew  Y'ork — (Official) — Location  surveys  being  m.ade  by 
Panama  Traction  Co.  for  interurban  electric  railway  from 
Jamestown,  N.  Y.,  to  YounRSville,  Penn.,  thence  to  Erie.  D.  L. 
Davis,  Jamestown,  Vice-Pres.  and  Gen.  Mgr.  Chapman  & 
Graham,  Gokey  Bldg.,  Jamestown,   Engr.     Noted  Mar.   23. 

New  York — New  York  Central  &  Hudson  River  R.R.  con- 
templates cxpenditiire  of  between  $1110,000  and  $200,000  for 
improving-  its  terminal  facilities  at  ITtioa.  1*.  E.  Crowley, 
Hudson  Terminal  Hldg.,  New  York,  Gen.  Mgr. 

Pennsylvnnin — Baltimore  &  Ohio  Railroad  Co.  plans  to  im- 
prove its  trackage  facilities  west  of  Etna.  F.  L.  Stuart, 
Baltimore,   Md.,   Ch.   Engr. 

PennMylvniiia — Schuylkill  &  Dauphin  Traction  Co.,  formerly 
Lykens  &  Williams  Valley  St.  Railway  Co.,  plan.s  to  improve 
its  lines  in  Williamstown,  Penn.  S.  S.  Straub,  Williamstown, 
Gen.    Mgr. 

Marylnnd — Western  Maryland  Ry.  plans  to  enlarge  its 
yards  at  Maryland  Junction  near  Cumberland.  H.  R.  Pratt, 
Baltimore,    Ch.    Engr. 

Marjland — Norfolk  &  Western  Ry.  contemplates  expendi- 
ture of  $00,000  for  improving  its  yards  at  Hagerstown,  Md. 
J.  E.  Crawford,  Roanoke,   Va.,  Ch.  Engr. 

West  Virg-inia — Baltimore  &  Ohio  R.R.  contemplates  en- 
larging yards  at  Cumbo.  F.  L.  Stuart,  Baltimore,  Md.,  Ch. 
Engr. 

West  Virginia — Wellsburg  &  Eastern  Railroad  Co.  plans 
line  from  Wellsburg,  W.  Va..  to  Washington,  P.  nn..  about  25 
mi.  Schmidt  &  Arbenz,  Schmulbach  Bldg.,  Wheeling,  inter- 
ested. 

Nortli  Carolina — Plans  being  considered  by  Newbern-Ghent 
St.  Ry.,  Newbern,  for  extension  into  Jones  County.  F.  Sitter- 
ding,   Richmond,  Va.,  Pros. 

Georgia — Georgia  Railway  and  Electric  Co.,  Atlanta,  will 
ask  Citv  Council  for  franchise  to  extend  line  on  North  Blvd. 
near  10th  St.  along  Blvd.  to  Orme  Circle.  P.  S.  Arkwright, 
Pres. 

MissiNsippi — E.  J.  Turner,  Vinegar  Bend,  Ala.,  and  asso- 
ciates contemplate  railroad  from  Leakesville,  Miss.,  about  20 
mi.  west  to  connect  with  Wausau  Southern  Lumber  Co.'s 
railroad. 

Mis.sisMippi — Plans  being  considered  by  DeKalb  &  Western 
Railroad  Co.  for  extension  east  from  Sucarnoochee.  Miss.,  to 
Sledge.  Ala.,  about  10  mi.     R.  E.  Wilbourn.  Meridian,  Secy. 

T^niiisiana — Shreveport  Traction  Co.,  Shreveport,  will  apply 
to  City  Council  for  franchise  on  various  streets  of  city.  Com- 
pany plans  to  change  Fairfield  and  Jordan  St.  lines.  W.  A. 
Sullivan,  Shreveport,  Gen.   Mgr.  and  Pur.  Agt. 

TennesMee — Nashville,  Chattanooga  &  St.  Louis  Ry.  plans 
to  enlarge  its  vaids  and  straighten  number  of  curves  at  Paris, 
Tenn.      H.   McDonald,   Nashville,   Ch.   Engr. 

Tennessee — Commissioners  Of  Hardin  County,  Savannah, 
will  hold  election  Julv  1  to  vote  on  $1.50,000  bonds  for  Wayne- 
Hardin  R.R.  from  Collinwood  to  Savannah,  Tenn.  E.  H.  Stein- 
man,   interested.      Noted    Feb.    24. 

Kentneky — John  T.  O.-ithright.  Louisville,  and  James  Gar- 
nett  Frankfort,  interested  in  project  to  construct  standard- 
gage  railway  from  Campbellsville  to  Columbia,  Ky.  Esti- 
mated cost,   $450,000. 

Kentucky — W.  C.  Myers,  Mt.  Olivet,  interested  in  project 
to  construct  electric  railway  between  Mt.  Olivet,  Ky.,  and 
Cincinnati,  Ohio. 

Ohio — Wheeling  &  Lake  Erie  R.R.  plans  to  construct  belt- 
line  railway  to  encircle  east  side  industrial  section  of  Canton. 
Plans  also  include  overhead  steel  bridge  over  tracks  of  Penn- 
sylvania Lines  West  of  Pittsburgh.  W.  L.  Rohbock,  Cleve- 
land, Ch.  Engr. 

Ohio — George  Chamber.  Secy,  of  Federated  Commercial 
Club,  Sandusky,  interested  in  project  to  construct  belt-line 
railway  in   Sandusky. 

Illlnoin — Freeport  Railway  and  Light  Co.,  Freeport,  plans 
to  reconstruct  its  track  on  North  Galena  Ave.  A.  J.  Goddard, 
Dixon,   Pres. 

Iliinois — Plans  being  considered  by  Illinois  Light  and 
Traction  Co.  for  el(>ctrlc  railway  from  Joliet  to  Kankakee.  G. 
H.  Lukes,  Chicago,  Pres. 

j„na — Ft  Dodge,  Des  Moines  &  Southern  Ry.,  Boone, 
recently  acquired  Crooked  Creek  R.R.  and  will  electrify  and 
extend  line  to  connect  with  interurban  railway  at  Ft.  Dodge. 
C.    H.    Crooks,    Boone,    Gen.    Mgr. 


Iowa — Tri-Clty  Railway  Co.,  Davenport,  contemplates  ex- 
penditure of  $7."i,000  for  improving  its  lines  in  Davenport.  J.  F. 
Porter,   Davenport,  Pres. 

MiMMOiiri — Press  reports  state  Chicago,  Milwaukee  &  St. 
Paul  Ry.  plans  to  construct  line  from  Chillicothe.  Mo.,  to  Des 
Moines,  Iowa.     C.   F.  Lowoth,  Chicago,   HI.,  Ch.   Engr. 

Texa« — Surveys  being  made  for  branch  railway  from  Lub- 
bock, Tex.,  to  Carlsbad,  N.  M..  120  mi.,  for  Atchison,  Topeka  & 
Santa  Fe  R.R.     C.  W.  Felt,  Chicago,  111.,  Ch.  Engr. 

Texas — Sugarland  Railway  Co.  will  extend  line  from 
Otey   to  Anchor,   Tex.,    8   mi.      G.   Wirtz.   Sugarland,   Ch.    Engr. 

Te.xa» — Press  reports  state  Missouri,  Kansas  &  Texas  Ry. 
contemplates  line  between  Newcastle  and  Albany,  Tex.,  about 
40  mi.     L.   F.  Lonnbladh,   Dallas,  Ch.  Engr. 

Texas — W.  D.  Stratton  and  Charles  Sandstrum,  Middletown, 
N.  Y.,  interested  in  project  to  construct  railway  between 
Gainesville  and  Weatherford,  Tex.,  about  75  mi.,  to  be  known 
as    Gainesville,    Weatherford    &    Southwestern    R.R. 

Oklahoma — Plans  being  considered  by  Missouri,  Kansas  & 
Texas  Ry.  to  relay  line  from  Oklahoma,  Okla.,  to  Par.sons, 
Kan.  with  85-lb.  steel  rails.  E.  F.  Lonnbladh,  Dallas,  Tex., 
Ch.  Engr. 

New  Mexico — Phelps-Dodge  Syndicate,  El  Paso,  Tex.,  which 
recently  purchased  Memphis,  Modoc.  Torpedo  and  Bennett- 
Stephenson  Mines  in  Organs  Mountains,  near  Las  Cruces, 
plans  to  construct  railway  into  territory  from  El  Paso,  Tex., 
or   some   point   in    New   Mexico. 

Itali — County  Commissioners  granted  franchise  to  Salt 
Lake  &  Utah  R.R.,  Salt  Lake  City,  to  construct  extension 
through  Granger  and  Pleasant  Green,  15  mi.  W.  R.  Arm- 
strong, Salt  Lake  City,  Ch.  Engr.     Noted  Apr.   6. 

Arizona — Bids  will  soon  be  received  by  E.  L.  Mayhew,  Secy., 
Mohave-Oatman  Water  Co.,  Oatman,  for  electric  railway  from 
Tolchaco  into  Oatman  District,  24  mi.  Project  will  include 
power  and  gas  plants.  Estimated  cost,  $2,000,000.  Noted 
Mar.   16. 

ninnitoba — Winnipeg  Electric  Ry.,  W^innipeg,  plans  to  ex- 
tend M.arion  St.  line  to  stockvards.  Company  also  contem- 
plates line  over  Arlington  St.  Bridge,  W.  Phillips,  Winnipeg, 
Ch.  Engr. 

Bids  In  and  Contracts  Awarded 

Virginia — Lakemont  Amusement  Corporation,  Petersburg, 
awarded  contract  for  proposed  railway  through  Prince  George 
County  to  VAUGHAN  CONSTRUCTION  CO.,  Roanoke,  Va. 
C.  A.  Owens,  Mgr. 

Virginia — Contract  for  siding  extensions  for  Virginian  Ry. 
near  Roanoke  awarded  to  PITT  &  MORRIS.  H.  Fernstrom, 
Norfolk,    Ch,    Engr. 

Georgia — ^Southern  Ry.  awarded  contracts  for  double-track- 
ing line   between   Cornelia,   Ga..   and   Central.   S.   C   as   follows: 

C.  J.  McKINNEY.  Knoxville.  Tenn.,  Central  to  Seneca,  S.  C; 
ROBERT  RUSSELL.  Chatham,  Va.,  Seneca  to  Westminster, 
S.  C;  WINSTON  f.-  CO..  Richmond.  Va..  Westminster  to  Tuga- 
loo  River:  RINEHART  &  DENNIS  CO.,  Charlottesville,  Va., 
Tugaloo  River  to  Toccoa,  Ga.:  C.  W.  T,.\NE  &  CO.,  Atlanta, 
Toccoa  to  Ayersville.  Ga.:  H.  J.  DUNAVANT  ^-  CO.  Knoxville, 
Tenn..  Ayersville  to  Cornelia,  Ga.     C.  B.  Herman,  Washington, 

D.  C,  Ch.  Engr.  Constr.     Noted  Mar.  30  and  Apr.   6. 
Mississippi — Contract   for   revising   grade   on    3    mi.    of   line 

of  New  Orleans,  Mobile  <<l-  Chicago  R  R.  near  Walnut,  Miss., 
awarded  to  C.  G  KERSHAW.  E.  G.  Hogan,  Laurel,  Gen. 
Supt. 

Oklahoma — Contract  for  double-track  line  between  Sand 
Sprinars  and  Tulsa  for  Sands  Springs  Ry.  awarded  to  .1.  S. 
GREER,  Sand  Springs.  H.  T.  Morrison,  Tulsa,  Supt.  Noted 
Mar,  2. 

LICHT,  HEAT  AND  POWER 
Proposed  Work 

Mass.,  Becket — F.  W.  Munch,  Canaan,  N.  ..Y.,  applied  to 
Board  of  Selectmen  for  permission  to  install  electric-lighting 
system  in  Becket. 

Mtn.,  Cambridge — City  Council  adopted  ordinance  pro- 
viding for  appointment  of  special  committee  to  investigate 
feasibility  of  installing  municipal  electric-light  plant  or  pur- 
chase plant  of  Cambridge  Electric  Light  Co. 

Mass.,  Plymoutli' — Plymouth  Electric  Light  Co.  plans  to 
construct  3-phase.  22.000-volt  transmission  line  to  Middle- 
boro.      E.   P.   Rowell,   Mgr. 

Penn.,   Catasauqua — Election   will   soon   be  held   to  vote   on 

$50,000  bonds  for  municipal  electric-light  plant.  Noted  Apr.  13. 

Penn.,  Marcus  Hook — Plans  being  considered  for  installa- 
tion of  municipal  electric-light  plant. 

I'enn..  New  Rrigliton — (Official) — Plans  will  be  prepared 
by  H.  ().  Swoboda,  Engr.,  Empire  Bldg.,  Pittsburgh,  for  street 
lighting  system. 

Md..  Frederick — Bids  will  be  received  until  May  1  by  Mayor 
and  Board  of  Aldermen  at  office  of  City  Registrar  for  installa- 
tion of  municipal  electric-light  plant.  Charles  L.  Reeder,  Park 
Ave.  and  Saratoga  St.,  Baltimore,  Consult.  Engr.  Noted  Dec. 
2  and  Mar.   30. 

S.  C,  Charleston — J.  P.  Wood.  Augusta,  Ga.,  granted  fran- 
chise  for   electric   lighting   system. 
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<in..    lOllnvlllr     Sco    Item    urulor    •'Wiiln-Woikii." 
■''III.,  rifnr>vii«T     Clciirwiilcr   LIkIiIIiik  ^'o-    will   l>ul)il   lil'Ick 
mill    iiiiunl.-    pliiiit.       lONlliiiittiMl    iMiMt,    |:;i>.(l(l(l.       l.cMtcr    Avitv. 
Anil 

.\ln.,  Illrmliiuhnm  .Malmniit  I'owcr  Co.  coiitfiiiplHtcH  I'X- 
I)i>iuliUiir  i>r  j:i. (111(1. iUKi  ftir  hiipruvi'ini'iilH  iinil  i-xt<-iiHluiiH. 
\VoiK  will  tiu'hi>l«  sti'Hiii  liowcr  iiliint  lit  Hiikir'H  frock,  a<l<ll- 
tloniil  powiT  unit  on  Coohii  Klvrr  iiiiil  triinHnilHMloii  loop 
III   WiilkiT  County.     .lanu'H  Mlli'lu'll,   I'itm. 

All!..  Ilffiiliir — I'Mi-ctlon  will  tiooii  li<>  ln'lil  to  vote  on  )riO,non 
IioikIh  for  cliTlrli'-llKht  plant.  Xavlor  A.  Krnmur,  Munnolla. 
MIhh..    IOiiki.      Noti'il   .Inn.    13. 

Minn.,    «;u(Mlmnii      I'laiiH    IxtiiiK    prcparcil    by    X.    A.    Kriinnr, 
KnKr..     MiiKiiolla.     for    cU-ot  rli'-llKliI     iilaiit.       HHtlmatol    ooMt, 
W.    i;.    .Mii'k,    Mayor.      Notml    \Iar.   30   iind   Apr.   0. 
t;lriiniorr     I'ii'nh    roport»   Htiitc   City    Council    plans    to 
(>l<'<'ti  ii'-liuht     plant. 
A\«-Ki    MtinriM' — Soo    IttMii    under    "Water    Works." 

I'Mi'i-tlon  win  111'  hold  May  10  to  vote  on  bond 


1.1.00(1. 

I.n.. 
Install 

I.n., 

Olil<i 
Isaui'  loi    .  It'll  I  (i-llKht  i>lant  and  wati-r- works.  Noted  Apr.  20. 

(tlilii,  ^lllltTMliiirK — Dayton  I'owor  and  I.iiRht  Co.  nskod 
Publii'  ri  lilt  lis  CniiiMii.sHlon  for  perniisslon  to  issue  $1,2!>0,OU() 
bonds   fill    |>ow  IT   plant. 

tthlw.  Oxford — Board  of  Tubllc  Works  asked  VIllnKe  Coun- 
cil for  sum  of  $.(,500  for  Improving  municipal  electrlc-llKlU 
plant. 

Intl..  Itoeht'MtiT — Plans  belnn:  considered  by  Rochester 
Electric  l.it;lil.  Meat  and  Tower  Co..  Hochester.  for  transmis- 
sion line  111  Kulton,  11  ml.,  to  furnish  city  with  electricity. 
C.  .v.   Pavis.  Supt. 

MIeli.,  Detroit — Continental  Motor  Co.,  East  Jefferson  Ave., 
plans  to  construct  addition  to  Its  power  plant. 

III.,  t;«'iieN«'o — Plans  beinp  considered  by  City  Council  for 
Installiition  of  municipal  electric-llKht  plant.  J.  C.  Parker, 
EnKr. 

>VIn.,  Wntlonn — See   item  under  "Water-Works." 

lown.  Den  Moines — (dllicinn — Citizens  voted  np;ainst  prop- 
osition to  urant  franchise  to  l>es  Moines  lOlectric  Co.  to  in- 
stall and  operate  central  plant  in  Pes  Moines.     Noted  Jan.  13. 

lown,  DlnKwnal — I'lans  beinK  considered  by  City  Council 
for   installation   of   electric-linhtinK   system. 

lown,    lonn    City — See    item    under    "Water-Works." 

lown.  Itoek  Kniiltis — See   item  under  "Water-Works." 

Minn..  FI.Nher — Press  reports  state  Red  River  Power  Co., 
Grand  Forks.  N.  1">.,  will  install  and  operate  electric  distribut- 
ing system   in   Fisher. 

Minn.,  Farlbnult — Consumers  Power  Co.,  Faribault,  plans 
to  construct  transmission  line  from  Faribault  to  Le  Seur  and 
Henderson,   thence   to  Gaylord  and  Arlington. 

Kan..  Harlan — City  is  negotiating  with  Solomon  Valley 
Light  and  Power  Co.  with  view  to  securing  light  and  power 
for  city.     D.  D.  McGuire.   Downs,   Mgr. 

Knn.  Lewis — Election  will  be  held  May  9  to  vote  on  $10,000 
bonds  for  distribution  system  and  transmission  line  to  con- 
nect with  plant  of  A.  L.  Moe,  at  Kinsley.     Noted  Apr.   13. 

Knn.,  Osliorne — See  item  under  "Water-Works." 

Knn.,  Ottnwn — Bids  will  be  received  until  May  15  by  E.  M. 
Cusick.  Citv  (^Ik..  for  extending  and  improving  electric  power 
plant.      C.   S.    Pugh,   City   Engr. 

Xeb.,  Bnncroft — Citizens  voted  bonds  for  electric-light 
plant. 

Xeb..  Florence — Citizens  voted  $10,000  bonds  for  electric- 
light  system.     Noted  Apr.   13. 

IVeb.,  Merna — Citizens  voted  $9,000  bonds  for  improving 
electric-light  plant  and  water  system. 

Xeb..  Svrncuse — Citizens  voted  $12,500  bonds  for  electric- 
light  plant.      Noted   Mar.   16. 

Xeb.,  Trenton — Citizens  voted  $S,500  bonds  for  electric-light 
plant    and    system.      Noted    Mar.    30. 

N.  D.,  Xew  Rookford — Election  will  be  held  May  9  to  vote 
on  $17,500  bonds  for  municipal  lighting  plant. 

Mont.,  Didson — See  item  under  "Water-Works." 

Mont.,  Hinsdale — Board  of  Commissioners  of  Valley  County 
petitioned  to  create  Special  Water  and  Light  Improvement 
District  to  install  electric-light  plant  and  water  system.  Esti- 
mated  cost,    $27,700. 

Mont.,  Hyshani — City  Council  considering  plans  for  instal- 
lation  of  electric-light  plant  and   vs'ater   system. 

Mo.,  Princeton — See  item   under   "Water-Works." 

Mo..  St.  Michaels — Press  reports  state  city  contemplates 
electric-light  system. 

Ark..  Bentonrille — Albert  C.  Moore,  Engr.,  Frisco  Bldg., 
Joplin.  Mo.,  preparing  plans  for  municipal  electric-light  plant. 
Estimated  cost,  $20,000. 

Ark.,  AVarren — L.  J.  Burbridge  granted  franchise  for  light 
and   power  and  will  build  plant. 

Tex..  Bis  Sandy — Big  Sandy  Light  Co.  plans  to  improve 
plant.     Estimated  cost,   $4,280. 

Tex..  San  Diegro — Plans  being  considered  by  San  Diego 
Electric  Co.  to  install  electric-light  plant  in  San  Diego. 

Okla.,  Mooreland — Citizens  voted  $25,000  bonds  for  electric- 
light  plant  and  water  system.     Noted  Apr.  20. 

N.  M.,  Alamogordo — Citizens  voted  $25,000  bonds  for  pur- 
chase and  improvement  of  electric-light  plant.  J.  H.  McRae, 
Mayor.      Noted    Feb.    24. 

Ore.,  Orejjon  City — Rasmussen-Grace  Co.,  Bates  Bldg.,  Port- 
land, preparing  plants  for  new  power  plant  for  Hawley  Pulp 
and   Paper   Co. 

Calif..  Fresno — Plans  prepared  for  power  house  below 
Crane  Vallev  Dam  for  San  Joaquin  Light  and  Power  Cor- 
noration.     Estimated  cost.  $450,000.     A.  G.  Misohn,  Gen.  Mgr. 


«nllf..  HltrrMldt' — CharlfH  H.  I)e  l.ucorii,  IllveiMide  iiitei- 
I'Mleil  III  eoiiiiiaiiy  wlilili  will  be  orKaiilzi-d  with  J.'illD.dOO  ciipi- 
lal  Htoek.  Ill  eiiiiHtruel  I  riiiiNiiilHHioii  line  rroiii  Teiiieinilii 
tluouKli  l-'iill  Hii.ok,  Oe.aiiHlde  and  IOmcoiiiIIiIo.  exleiidliiK  from 
lOI.Hlnore    ■<>   .San    DleKo   County    line. 

Calif..  Snn  KrnncUco^l'laiiH  prepared  by  P.  W.  Ham,  Ifln^r 
11    SaiiMoiiie   St.,    for   HuliMl.itlon    on    Bush    St.    near   Grant   Ave. 
for   «'lly    lOlectrIc   Co.      Ksllinated    cost,    $90,000.      Noted    Fob.   3. 

tint..  Apiiln — I'laiiH  lieliiK  coiiHidered  by  (Mty  Council  for 
liiHtiillalloii    of   eleetric-llKhtiiiK   systein. 

(Int.  Ilcdford  MIIU — IMiuih  being  coiiHlderod  by  lieilford 
Mills  lOleelrle  Co.,  Newboici,  for  iiiMta  Hat  Ion  of  eleclric-llKlil 
pbiiit  at  Iteilford  Mills.  lOst liiiatod  cost,  $(i.OOO.  H.  P.  Tell 
Mgr. 

tint.,  Owen  Sound-  Hlds  will  Moon  be  received  by  Board 
of  lOdiiialion  for  heal  lug  syMtein  for  Alexander  School.  Charles 
Cordon,  Town   Clk. 

Bids  In  and  Contracts  Awarded 

I'cnn.,  .Xew  CaHtlc^ — Contract  for  Hubslatlon  for  Mahoning  & 
Slieiiango  Hallway  and  I^lght  Co.  awardeil  to  ST<JNE  &  WKB- 
.STKH  I;N(;INKKKIN(J  COKPOUATION,  Boston,  Mass.  Esti- 
mated   cost,    $150,000. 

III.,  ChlcnKo — Hoard  of  Education  awarded  contract  for 
boiler  house  on  Princeton  Ave.  to  PASCHEN  BROS.,  ChlcaKO. 
lOstinialed  cost,  $50,000. 

lown,  IVrry — Contract  for  electric-light  plant  on  Gtley  Ave. 
for  lijwa  Hallway  and  Light  Co..  awarded  to  W.  .!.  ZITTIOHKL 
*  CO.,  Webster  City.     Estimated  cost,  $100,000.     Noted  Apr.   13. 

Man.,  KmerNon — DODGE  COUNTY  POWER  CO..  Hayfleld, 
Minn.,  awarded  contract  for  installation  of  electrlc-llght  plant. 
W.    W.    Unsworth,   City   Clk.      Noted   Mar.    16. 

BRIDGES 
Proposed  Work 

Maine.  llrunHwIck — Lewiston,   Augusta  &  Watervllle  Street 

Ry.,  Lewiston,  plans  an  expenditure  of  $30,000  for  strengthen- 
ing  bridge    between    Brunswick   and    Topsham. 

Maine,  Hancock — Plans  being  considered  by  State  Legis- 
lature for  bridge  across  Taunton  River  between  Hancock 
and    .Sullivan. 

MnMN..  Lowell — Boston  &  Maine  R.R.  plans  to  construct 
bridge  across  railroad  tracks  on  Chelmsford  St.  A.  B.  Cor- 
thell,    Boston,    Ch.    Engr. 

Conn.,  lirldKcport — (Official) — Bids  will  be  received  by 
Board  of  Contract  and  Supply,  City  Hall,  until  noon.  May  6. 
for  construction  of  substructure,  superstructure  and  ap- 
proaches for  proposed  Grand  St.  Bridge  over  Pequonnock 
River;  also  for  removal  of  old  bridge  and  constructing  new 
substructure  and  superstructure  at  East  AVashington  Ave. 
over  Pequonnock  River.  J.  B.  Strauss,  104  South  Michigan 
Ave.,  Chicago,  111.,  Consult.   Engr.      (See  adv.  Apr.   13   issue.) 

N.  Y.,  Avoca — Citizens  will  vote  May  4  on  $5,000  bonds  for 
new  bridge  over  Cohocton  River. 

X.  Y.,  Xew  York— (Borough  of  Manhattan) — (OflRcial)  — 
Bids  will  be  received  by  F.  J.  H.  Kracke,  Comr.  of  Bridges. 
Municipal  Bldg.,  until  2  p.m.,  May  4,  for  furnishing  and  deliv- 
ering structural   steel  to  Williamsburg  Bridge. 

N.  Y.,  Xorth  Tonawanda- — City  contemplates  constructing 
2  bridges  over  Tonawanda  Creek.  B.  L.  Rand,  Mayor.  Carl 
L.    Oelkers,    City    Engr. 

X.  Y..  Perry — Election  will  be  held  May  3  to  vote  on  $11,000 
bonds  for  concrete  bridge  over  Silver  Lake  Outlet  on  Borden 
Ave.     Noted  Dec.  16. 

X.  J..  Rahway — Board  of  Chosen  Freeholders  plans  to  con- 
struct concrete  bridge  near  tracks  of  Pennsylvania  R.R.  at 
city    limits. 

Penn..  Johnstown — Preliminary  plans  prepared  by  J.  R. 
Crissey,  City  Engr.,  for  2  span  reinforced-concrete  bridge  of 
Luten  arch  construction  over  Stony  Creek  at  Central  Ave. 
Estimated   cost,    $62,000. 

Penn.,  Shamokin — (Official) — Bids  will  be  received  by  A. 
Raker,  County  Controller,  until  11  a.m.,  May  5,  for  con- 
structing South  Shamokin  St.   Bridge. 

Penn.,  Simpson — Delaware  &  Hudson  Co.  plans  to  con- 
struct viaduct  at  Simpson.  C.  J.  Ray,  Hoboken,  N.  J.,  Ch. 
Engr. 

Md..  Baltimore — A.  Weller,  Chn.  State  Rd.  Comn.,  submitted 
report  to  Board  of  Estimate,  estimating  cost  of  proposed  Han- 
over St.   Bridge  at  $1,200,000.     R.  M.  Cooksey,  City  Engr. 

Md.,  Ellerslie — Baltimore  &  Ohio  Railroad  Co.  contem- 
plates reconstruction  of  bridge  at  Ellerslie.  F.  L.  Stuart, 
Baltimore,  Ch.  Engr. 

Va.,  Bridsrewater — (Official). — -Bids  will  be  received  by 
Clerk  of  Rockingham  County  until  noon,  May  S,  for  bridge 
across  North  River  about  V2  mi.  from  Bridgewater.  G.  P. 
Coleman,   Richmond,  State  Highway  Comr. 

AV.  Va.,  Richwood — Bids  will  be  received  by  P.  N.  Wiseman. 
City    Clk.,    until    May    9,    for    bridge    across    Birch    River    and 

Muddlety  Creek. 

Ga.,  VVaycro-ss — County  Commissioners  will  rebuild  bridge 
across  the  Satilla  River  which  was  recently  destroyed  by  fire. 
J.  L.  Youmans,   City  Engr. 

Fla.,  Tampa — According  to  press  reports  bridge  will  be  con- 
structed across  Palm  River  in  connection  with  proposed 
railway  from  Tampa  to  Lakeland.  F.  M.  Williams,  410% 
Franklin   St.,   Tampa,   interested. 

Fla.,  Vero — Press  reports  state  Hermitage  Bridge  and 
Beach  Co.,  recently  incorporated,  contemplates  bridge  across 
Indian    River.      G.    H.    Burrows,    Cleveland,    Ohio,    Pres. 

Miss.,  Charleston — See  item  under  "Streets  and  Roads." 

Miss.,  Columbus — Bids  will  be  received  until  2  p.m..  May  1, 
by  Board  of  Supervisors  of  Lowndes  County  for  bridges  in 
Fourth  Supervisor's  District,  Macon,  Gilmer  and  Artesia  Road 
Districts.     B.  A.  Lincoln,  Clk. 
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MImh.,  Flora — Plans  will  be  prepared  by  X.  A.  Kramer, 
Engr.,  Magnolia,  for  bridge  across  Big-  Black  River  at  Scotts 
Ferry  near  Flora.  Estimated  cost,  $12,000,  which  will  be 
borne  by  Madison  County,  Canton,  and  Yazoo  County,  Yazoo 
City.      Noted    Mar.    16. 

MInm.,  Greenville — (Offlcial) — Bids  will  be  received  by 
\V.  \V.  Miller,  clk.  l!d.  of  Supervs.,  until  noon,  May  1,  for  pile 
bridge   across   Hokuc   Phalia. 

MInn.,  Port  (;il>Hon — Citizens  of  3rd  District  petitioned  Board 
of   Supervisors   of   County   for   bridge   across   Big   Sandy. 

MInh.,  Stnrkville — Illinois  Central  H.R.  plans  to  replace 
wooden  bridge  at  Starkville  with  concicte  structure.  Esti- 
mated  cost,    .$8,000.      A.   S.    Baldwin,    Chicago,    III.,   Ch.   Engr. 

Tenii.,  DyerNlMirK — Dyer  County  Court  will  construct  rein- 
forced-concrete  bridge  across  Nash  Creek. 

Teiin.,  Jame.Htonn — Fentress  County  Court  will  construct 
2  steel  bridges,  one  across  Clear  Fork,  the  other  over  Boatland 
River. 

Tcnn.,  MoMinnvllle  —  Tennessee  Power  Co.,  Chattanooga, 
will  construct  l)iidges  at  Hash's  Ford  and  Caney  Fork  and 
will  raise  all  bridges  across  Collins  River  that  will  V)e  affected 
by  bac-l<wator  caused  by  building  dam  for  hydro-electric 
purposes. 

Tenn.,  MorriNtown — Hamblen  County  Court  will  build  4 
steel   bridges   on   Holston    and   Nolachucky   River. 

Ky.,  (ilaMKon- — Fiscal  Court  of  Barren  County  ordeied 
construction  of  bridge  across  Beaver  Creek  on  Edmonton  Rd. 

Ky.,  LouLsvllIe — County  Commissioners  petitioned  to  con- 
struct new  bridge  near  west  corporate  limits  in  Main  St. 

Ohio,  Adenn — Plans  prepared  by  H.  S.  Joyse.  County  Engr., 
Steubenville,  for  120-ft.  bridge  across  Short  Creek.  J.  L. 
Means,    Steubenville,   County   Audr. 

Ohio,  Ashlnnd — Bids  will  be  received  by  H.  G.  McGuire. 
Clk..  until  noon.  May  1.5.  for  permanent  replacement  of  10 
bridges  in  various  townships. 

Ohio,  Bryan — Bids  will  be  received  by  G.  C.  Bender,  County 
Audr..  until  1  p.m..  May  8.  for  21  bridges  in  various  townships. 
Estimated  cost,  .$14,300.     Noted  Feb.  10. 

Ohio,  Canton — (Official) — Bids  will  be  received  by  Board 
of  (Commissioners  of  Stark  County  until  10  a.m..  May  8,  for 
constructing  Congress  Lake  Outlet  Bridge  No.  81,211  In  Lake 
Township. 

Ohio,  Canton — See  item  under  "Railways." 

Ohio,  ChilHoothe — Bids  will  be  received  until  noon.  May  1, 

by    W.    S.    Barrett,    County    Audr.,    for    bridge    across    Walnut 
Creek  on  Londonderry  I'ike  in  Liberty  Township. 

Ohio,  Cleveland — Bids  will  be  received  by  Commissioners 
of  Cuyahoga  County  until  10  a.m..  May  3,  for  concrete  bridge. 
W.  A.  Stinchcomb,  County  Surv. 

Ohio,  Columbus — (Official) — Bids  will  be  received  by  Com- 
missioners of  Franklin  County  until  noon.  May  12,  for  bridge 
work  in  county.     John  Scott,  Clk. 

Ohio,  nefiance — County  Commissioners  plan  to  construct  40 
bridges  this  year. 

Oliio,  Ka.st  Altron — (Official) — Bids  will  be  received  by  XJ. 
G.  High,  County  Clk.,  until  11  a.m..  May  1,  for  Bank  St. 
Bridge  over  Little  Cuyahoga  River. 

Ohio,  Lima — (Official) — Bids  will  be  received  by  Commis- 
sioners of  Allen  County  until  noon,  May  1,  for  Wallace  Bridge 
No.  27,101-D  on  Eversole  Rd.,  Monroe  Township. 

Ohio,  Mt.  fJilead — Bids  will  be  received  by  G.  O.  Higgins, 
County  Audr.,  until  1  p.m..  May  19,  for  Loren  and  Long 
Bridges,  and  East  Main,  .South  Main  and  Fulton  Bridges,  in 
various  townships. 

Ohio,  New  nremen — (Official) — Bids  will  be  received  by 
Commissioners  of  Auglaize  County  until  10  a.m..  May  13.  for 
reflooring  bridge  across  Miami  and  Erie  Canal  at  Plum  St. 
F.  C.  Keuthan,  County  Surv. 

Ohio,  flew  Cumberland — Bids  will  be  received  by  R.  B. 
Nussdorfer,  Audr.  Tuscarawas  County,  about  May  10,  for 
bridge  across  One  Leg  Creek.     E.  Stingel,  Engr. 

Ohio,  Stillwater — All  bids  received  for  steel  bridge  in  Tus- 
carawas County  rejected.  Work  will  be  readvertised.  E. 
Stingel,    Engr. 

Ohio,  AVarren — (Official) — Bids  will  be  received  by  Commis- 
sioners of  Trumbull  County  until  1  p.m..  May  15.  for  super- 
structure  of  Main   St.   Bridge   across   Mahoning   River. 

Ohio,  AVooMter — County  will  soon  award  contract  for  bridge 
across  Christmas  Run  on  Saybolt  Ave. 

Ind.,  Bedford. — -(Official) — Bids  will  be  received  by  Commis- 
sioners of  Lawrence  County  until  1  p.m.,  May  18,  for  con- 
structing 6  steel  and  reinforced-concrete  bridges.  E.  W. 
Edwards,  Audr.     Noted  Mar.  23. 

Ind..  Blooniinerton — Bids  will  be  received  until  2  p.m..  May 
1,  by  W.  F.  Kinser,  County  Audr.,  for  bridge  in  Clear  Creek 
Township. 

Ind.,  Ilrown!«town — Bids  will  be  received  by  Commissioners 
of  .lackson  County  until  May  1  for  20  steel  bridges.  A. 
Luedtke,   Audr. 

Ind.,  Clear  Creek — Bids  will  be  received  by  Commissioners 
of  Monroe  (bounty  until  2  p.m.,  May  2,  for  Ramp  (i^reek  Bridge 
in  Clear  Creek   Township.     W.   F.   Kinser.   Bloomington,   Audr. 

Ind.,  IndianapoIlN — Plans  being  considered  by  Board  of 
Public  Works  and  Board  of  County  Commissioners  to  either 
raise  West  lotli  St.  bridge  across  White  River  or  abandon 
structure  and  build  new  bridge.  Estimated  cost,  .$150,000.  13. 
J.  T.  Jeup,  City  Engr.  and  Charles  E.  Cheney,  County  Surv. 

Ind.,  Princeton — Preliminary  plans  being  prepared  by  H.  C. 
Morrison.  County  Surv..  for  8  reinforced-concrete  and  steel 
bridges  in  Gibson  County.     W.  T.   Roberts.  Audr. 


Ind.,  ItuNhvllle — Commissioners  of  Rush  County,  Rushville. 
and  Hancock  County.  Greenfield,  plan  to  construct  bridge 
across  Blue  River  between  2  counties.    Estimated  cost,  $15,000. 

Ind.,  Spencrr — (Official) — Bids  will  be  received  bv  Commis- 
sioners of  Spencer  County  until  2  p.m..  May  1.  for  furnishing, 
constructing  and  completinr,  67  bridges.     J.  F.  .Stocking,  Audr. 

Ind.,  Terre  Haute — (Official) — Bids  will  be  received  at  of- 
fice of  County  Auditor  until  11  a.m..  Apr.  29.  for  reinforced- 
concrete  bridge  in  Fayette  Township.  Herbert  C.  Anderson, 
County  Surv.      Noted  Mar.   23.      (See  adv.  Apr.   29   issue.) 

Mich.,  lienton  Harbor — Board  of  Supervisors  authorizes 
construction  of  bridge  over  Paw  Paw  River.  Estimated  cost, 
$12,500. 

Mich.,  CroHwell — City  contemplates  rebuilding  lower  bridge 
on  Lapeer  Rd. 

MIoh.,  Flint — Plans  prepared  by  E.  C.  Shoecraft,  City  Engr.. 
for  bridge  jind  repairing  east  end  of  Halsey  Bridge. 

Mich.  SnKinnw — Plans  being  prepared  by  city  engineering 
department  foi-  reconstructing  Bristol  and  Mackinaw  St. 
Bridges  recently  destroyed  by  floods.  E.  H.  H.  Eymer,  City 
Engr. 

WIm.,  ileloit — Plans  being  prepared  by  G.  E.  Heebink, 
City   I'Ingi-.,    for  bridge  at   north   end  of  4th  St. 

Win.,  I, a  CroMNe — Citizens  voted  $6,000  bonds  for  bridge 
work. 

Wis.,  MadiMon — Bids  will  soon  be  received  by  city  for 
bridge  at  Rutledge  St.  Estimated  cost,  $8,000.  E.  E.  Parker, 
City    Engr. 

\%'iM.,  StevenN  Point — Press  reports  state  new  bridge  will 
be  constructed  across  Rick  Run  to  replace  one  washed  away 
by    floods.      Estimated    cost,    $5,000. 

Io%Ta,  Boone — (Official) — County  will  soon  award  contract 
for  number  of  concrete  bridges  and  culverts,  also  pony  truss 
steel   spans.     John   A.   lUiman,   County   Engr. 

Iowa,  Chnrle.s  City — Bids  will  be  received  bv  J.  A.  Cutler, 
Audr.  Floyd  County,  until  1:30  p.m.,  May  2,  for  two  70-ft. 
concrete  arch  spans  at  Nora  .Springs.     Estimated  cost,  $11,264. 

Iowa,  Clinton — Bids  will  soon  be  received  by  County  Com- 
missioners for  Bridge  No.  188  on  Elvira  Rd. 

Minn.,  CohaN.set^ — Bids  will  be  received  by  Frank  Sherman, 
County  Audr..  until  10  a.m..  May  2.  for  bridge  across  Bass 
Brook   on    Duluth-.St.    Vincent   Highway. 

Minn.,  MinneapoliN — Plans  being  prepared  by  city  engi- 
neer's department  fur  bridge  on  West  Lake  St.  Estimated 
cost,    $100,000.      Noted    Oct.    14. 

Minn.,  Rochester — Bids  will  be  received  bv  L.  J.  Fiegel, 
County  Audr.,  until  10  a.m..  May  6,  for  State  Bridge  No.  161S 
on   county   load   between   Cascade   and  Oronoco   Townships. 

Minn.,  V\  ahaNha — County  plans  to  construct  3  new  bridges. 

Kan.,  AuiniNta — Commissioners  of  Walnut  County  appro- 
priated $11,000  for  concrete  bridge  across  Walnut  River,  near 
Augusta. 

Kan.,  BurlinK'tou — Coffey  County  contemplates  bridge 
across  Lebo   Creek. 

Kan.,  Garden  City^Citizens  contemplate  voting  on  bond 
issue   for  concrete   bridge  across   the   Arkansas   River. 

Kan.,  Great  Bend — Bids  will  be  received  bv  C.  F.  Youn- 
kin.  County  Clk.,  until  noon,  May  3,  for  bridge  work  in 
Barton    County. 

Kan.,  IIutohin.son — Plans  approved  for  bridge  on  South 
Main    St.    over    Arkansas    River    by    County. 

Kan.,  Ijeavenwortli — Plans  being  prepared  by  Harry  Per- 
kins, City  Engr.,  for  bridge  on  Marion  St. 

Kan.,  Manhattan — Bids  will  be  received  by  G.  H.  Hunger- 
ford,  County  Clk.,  until  noon.  May  16,  for  bridge  work  in 
Riley  County. 

Knn.,  Medirine  Lodse — Bids  will  soon  be  received  for  one 
600-ft.  pile  bridge  with  concrete  floor  and  one  100-ft.  steel 
bridge  with  concrete  floor  in  Barber  County.  W.  S.  Grant, 
County  Clk. 

Kan.,  Olathe — County  Commissioners  will  construct  about 
5  liridges  under  supervision  of  George  Pike,  County  Engr. 
Noted   Mar.   23. 

Kan.,  Seneca — Plans  being  i)repared  and  bids  will  soon  be 
received  for  bridges  and  culverts  in  Nemaha  County.  Fred 
Lukert,   Engr. 

Kan.,  Topeka — I'lans  !)repared  for  reinforced-concrete 
bridge  over  Shunganunga  Creek.  Bids  will  soon  be  received. 
Estimated  cost,  $20,000.     Noted  Dec.   2. 

IVeb.,  Broken  Bow — County  plans  to  construct  5  steel 
bridges. 

N.  D.,  Marmarth — Business  Men  of  Marmarth  and  Midway 
interested   in   project  to   construct   bridge   at  Marmarth. 

Mont.,  Terry — County  Commissioners  petitioned  to  con- 
struct bridge  across  Powder  River  at  mouth  of  Locate  Creek. 

Mo.,  Poplar  Bluff — Butler  County  plans  to  construct  bridge 
across  Black  River  and  1  across  Cane  Creek.  Estimated  cost, 
$15,000.     J.  O.  Chamber,  County  Clk. 

Mo.,  Sprinf^eld — Plans  prepared  for  viaduct  which  will  be 
constructed  as  entrance  to  Walnut  Grove  Park.  Estimated 
cost.  $10,000. 

Ark.,  Batenvilie — Press  reports  state  F.  R.  Smart  interested 
in  project  to  construct  toll  bridges  across  White   River. 

Tex.,  Beaumont — Bids  will  soon  be  received  by  County 
Commissioners  for  concrete  culverts  on  Spindletop  and  Taylor 
Bayou  Rd.  and  drawbridge  over  Mayhaw  Bayou.  A.  White, 
County    Engr. 

Tex.,  Cameron — County  commissioners  plan  to  construct 
steel  bridge  fucross  San  Gabriel  River  at  San  Andres  Cross- 
ing. 

Tex.,  Dallas — City  contemplates  causeway,  bridge  or  vfa- 
duct   near   Eagle   Ford.      Estimated   cost.   $100,000. 
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Vex.,  I>r«'lnr — A.  flriint  riTommpnflert  con«trui-tliiii  <if  liildm' 
iioro.-'s    lloMilii    lllvi'i    in-iii'    liovliu' 

'IV».,  l''rrf|M«rt-  AiTiiidliiK  In  iiiKHH  li'iioi  tM  lliXIHlnii  fi 
UriixtiM  Viillrv  Kit  mill  CiiiiiiiiUBliiinirH  of  llruxoilii  ("minly 
iilnii  l>>  conHJi  iK't  lallroitil  iiixl  wukoii  >ii'IiIk<'  uci'umm  liriixuH 
ItlviT.     T.   (i.    llaiikH,   Siipt 

'rr»„  Htfhnioiitl  K(.  lliMul  County.  Uil.  Uliitrlct  No.  0, 
viitcil  $25,000  IxiiiilM  for  Iji'IiIkv  iicroHM  KIk  Cl'uuk.  Noted 
Mnr.  2. 

Okln..  Arnrd-  riiiiiH  lirliiK  iiri'piircc]  for  oonrreto  brldno 
lUToHM    llciiViT    Klv.i.      F.    M.    Siinilforil,    Cmiiily    UiiKf. 

«-«l«..  Uriivrr  naliM  lirlnn  coiiHl.loii.il  l)y  .•lly  for  l>ropOM..l 
HtiicUviu.l.t  vlii.luil.  lOwtlmatfil  r.iMt  lidwi'cn  $376,000  iiiid 
$700,000.      II.    I'\    Morywi-allu-r.   f'lty    lOiiKi'. 

fol«..  I.lttlrttiii-  III. Is  will  l>.'  r<(<lvi'il  until  May  2  for  low 
truHH  liliilKc  ov.T  Toll  C.al.'  Creek,  In  Arapahoe  and  Adain.s 
OounlliM       l{.   (1.    WeliHter.  Clin.   Ailanis  County   Comru. 

WhkIi..   roiiepptt-nidN    will    lie    r Iveil    nntil    11    n.m.,    May 

2.  In  \V  V  Alexander,  Countv  Andr..  Mt.  Vernon,  for  concre  e 
bridge  over  Maker  Ulver.  Kstlniatod  rest.  $20,000.  J.  W. 
Itowerinan.  Mutual  Life  HldK-.  Seattle.  ConHult.  KuKr.  Noted 
Mnr.   :u>. 

\\iimIi.,  Krixt — County  Comnils.sloners  plan  to  construct 
siteel   luldne   aerosH   (liny    Klver   at    Kel.so. 

WiimIi..  Mnrletln-  Bids  will  lie  reoolvcd  until  10  a.m..  May 
:!.  h\  C.  .\.  .M.if/..  Chii  County  Snperv.,  for  bridge  over  old 
channel    of  N'ooknaek    Ulver.      Noted    Kel>.    10. 

C'niir..  I. ON  AuKrIrM-  Hid.s  will  be  received  until  2  p.m., 
nv  S.  liv  Hoard  of  Siipervl.sors  of  Los  Angeles  County,  lor 
onVr.te  viaduct  on  We.-itern  Ave.  over  Ionia  Ave.  H.  J- 
l,e    l.aiide.    Clk. 

<nlir..  lloileHto — Rids  will  be  received  by  Board  of  .Super- 
vis. >r.s  until  2  p.m.,  Mav  9.  for  rclnforced-concrcte  bridge  over 
Tu.ilunine  River  on  State  Highway.  E.  H.  Annear,  County 
Suiv. 

C'nllf..  OpovIIIi- — Northern  Electric  Ry.  plans  to  construct 
bridge  across  Keather  River.  Estimated  cost.  $.58,000.  W.  A. 
McGovern.   Chico,   Gen.   Mgr. 

Cnllf..  Snn  Ilernnrilino — City  contemplates  bond  issue  for 
$30,00(1  for  repairing  Mt.  Vernon  Ave.  Bridge.  Frank  Smith, 
City    Kiigr. 

rnllf..  Snn  niego— Election  will  be  held  May  16  to  vote  on 
$400,000  bonds  for  bridges.     F.  Giunini.  Deputy  County  Surv. 

rnllf.,  .tinntn  linrlinrn — Plans  being  prepared  by  Mayberry 
&  Parker,  Engr..  for  tiuemade  Bridge.  About  $50,000  avail- 
able  for   work. 

Bids  In  and  Contracts  Awarded 

MuMN..  Lowell — Bids  were  received  by  City  Clerk  for  bridge 
across  Merrimack  River  as  follows:  Conners  Bros..  $109,000; 
William  Drapeau,  $114,500;  National  Engineering  Corporation, 
$115,410.  Stephen  Kearney,  City  Engr.  Noted  Feb.  17  and 
Mar.    30. 

Mnss.,  Mlllbury — Contract  for  bridge  abutments  at  Mill- 
burv  awarded  to  C.  B.  LINDHOLM,  103  Bartlett  St.,  Pittsfield, 
at  $10,000.  II.  R.  Whitne-v,  care  of  Worcester  Consolidated  St. 
Railw^iy  Co.,  500  Main  St.,  Springfield.   Engr. 

MnM.s.,  Weston — Following  bids  were  received  by  Metropoli- 
tan Park  Commissioners,  for  bridge  across  Charles  River;  T. 
Stuart  &  Son,  $51,131;  Rowe  Construction  Co..  $53,405;  Patrick 
McGovern,  at  $56,852.  John  R.  Rablin,  14  Beacon  St.,  Ch.  Engr. 
Noted   Jlar.   30. 

N.  .?.,  Freehold — Contract  awarded  to  OWEN  J.  MELEE, 
Long  Branch,  at  $22,000,  for  concrete  arch  and  approach 
walls. 

Penn.,  Ashler — Contract  for  bridge  on  Clifton  Hill  awarded 
to  JOHN  F.VBEND,  Newtown,  at  $4,000. 

Penn.,  Harrisburg — Pennsylvania  R.R.  awarded  contract 
for  bridge  across  Spring  Creek  to  JOHN  L.  L.  KUHN  CO., 
Harrisburg.      A.   C.    Shand,    Philadelphia,    Ch.    Engr. 

Penn.,  Philadelphia — Bids  were  received  by  Connecting 
Railwav  Co..  Pennsvlvania  R.  R.  Lesee.  for  bridge  over  Hort- 
ter  St.  from  John  Goll  &  Co..  1530  Filbert  .St..  $25,950;  John 
McMenamv,  419  AValnut  St.,  $27,500;  Peoples  Bros.,  25th  and 
Callowhill     St..     $29,990. 

X.  C,  Wilmington  —  Contract  awarded  to  VIRGINIA 
BRIDGE  AND  IRON  CO.,  at  $25,000  for  bridge  over  North- 
east   River. 

Miss.,  Rule>-ille — Contract  for  steel  drawbridge  over  Sun- 
flower River  near  Woodburn  awarded  to  LARRIMER-BUR- 
GETT    BRIDGE    CO..    Memphis,    Tenn.,    at    $19,850. 

I>a.,  Abbeville — Vermillion  Parish,  3d  Ward  Rd.,  Comn.. 
awarded  contract  for  approximately  350  cu.yd.  reinforced- 
concrete  culverts  to  CHARLES  WINN.  Muscatine,  Iowa.  W. 
B.  Knox,  Abbeville.  Engr.     Noted  Mar.  30. 

Ky.,  Bardstown — Contract  for  10  reinforced-concrete 
bridg"es  on  Bardwell-Mayfield  Highway  awarded  to  A.  MC- 
ADAMS,    Mayfield. 

Ky..  Mayfield — Fiscal  Court  of  Graves  County  awarded  con- 
tract" for  10  concrete  and  3  steel  bridges,  also  culverts  in 
county,    to   ADAMS    &   BELOTE.    Mayfield.      Noted    Mar.    2. 

Ohio,  Cincinnati — Commissioners  of  Hamilton  County 
aw.nrded  contract  for  bridge  on  Dawson  Rd.  to  GEORGE  W. 
RICH. 

Ohio,  New  Philadelphia — County  Commissioners  awarded 
contract  for  approaches  to  new  bridge  to  JAMES  RICE. 

Ind..  Ander.son — Contract  for  replacing  bridges  over  Fall 
Creek  Madison  County,  awarded  to  J.  D.  REASON  &  CO.  E. 
T.    Flahavin,    Audr.      Noted  Mar.   9  and   Apr.   6. 

Ind.,  Danville — Commissioners  of  Hendricks  County  award- 
ed contract  for  1  steel  bridge  to  VINCENNES  BRIDGE  CO.. 
Vincennes;  concrete  bridges  to  J.  B.  G.  SHORT,  Hillsboro,  O.  J. 
LARKIN.  Coatesville,  and  ERGANBRIGHT  &  DISNEY,  North 
Salem.     Noted  Apr.  6. 


lull.,   .1  iHper      Coiiiiiv    awarded 
VINChi.N.MO.S    lIUllMil';   CO.,    Vlii 


.iiliail  f..r  ;i  Mluel  brldg.-H 
■liiieM,    al    $1,4011. 

Ind.,  >l«rloM—  I'oiilra.t  fur  .Spiri.cr  llrldKi^  In  (iiant  (bounty 
awarde.l  (.>  KAST  ST.  LOUIS  HUllXilO  CO.,  KnHt  ,St.  LoulM,  111. 
C    I).    .Siiillli,    Coiiiity    .Surv. 

III.,  Iloekrord — (Nintraet  for  relnforced-concreto  bridge 
over  Hock  Ulvi-r  at  ClicMtnut  St.  awarded  to  N.  M.  STARK  CO., 
Di-s  MoliieH,   l.iwa,  ill    $90,5114.      Not.'d  Mar.    16. 

III.,  Ititok  iMlnnd- -t'^ontrnct  for  Colona  llrldgo  over  Rock 
Ulver  for  ll.niy  County  award.cl  to  (JOIILI)  CoNSTItllCTION 
('().,    Iiaviiipoil,    lovv.i,    al    $59,300.      Noted    Mar.    11!   iiii.l    30. 

Ul«.,  Chlpitetva  l''nllM  Chicago,  SI.  Paul,  MiniieapoIlH  & 
Oiii.ilia  Uy.  awarded  .■.itiliact  for  SOO-ft.  In  l.lgi-  ...•roSH  Cblp- 
pew.i  Uiv.-i  to  A.  CUTHUII':  &  CO.,  ICiidlolt  Itl.lg.,  St.  J'aul, 
Minn.  11.  Uettingliouse,  St.  J'aul,  Minn.,  Ch.  Engr.  Noted 
Dee.   2. 

■  own,    Dnvenport — County    awarded    contract    for    9    bridges 

and  culverts  to  CllAULlOS  WINN,  Muscatine. 

lown,  I.e  MnrH — Plyiiioutli  County  awarded  contract  for 
coii.i.l.-  liiiilge  to  I'ICKIIS  KNGI.NKKUINCf  AND  CON.STUUC- 
TliiN  C<i.,  Sloiix  City,  at  *M,2.S2;  for  euIv.Mts  to  WK.STEUN 
l!i;il>i;i':   and  CDNSTUUCTION  CO..  Omahu,   Neb.,  at   $2,134. 

Iowa,  PrlinK'hnr  Contracts  for  lirirlge  coiiHtriicllon  award- 
cil  to  LIOWIS  MI'IAI),  Caliiiiiet,  at  $5,451,  for  13  ccmcrete  cul- 
verts and  to  Gl'IOHGl';  SIIIILIiON,  Sheldon,  at  $13,315,  for  16 
biidg.H  anil  ciilveils.     Noted   Mar.    16. 

Minn,,  IllliliInK — Contract  for  5  I'oncrete  bridges  In  Stuntz 
Towii.sliii)    awarded    to    .JOHN    DYSON, 

Kan.,  I,envenwortli — r'ontract  for  5  concrete  bridges  .and 
culverts    in    Delaware    County    awarded    to    AUGUST   SLOMSKI. 

.Mo.,  Valley  I'nrk — Contract  for  bridge  across  Merarnec 
River  at  Valley  Park  awarded  to  MILLEU-BOUCHEUDIN 
BUILDING  CO..  St.  I>ouis,  at  $46,900.     Noted  Mar.  9  and  Apr.  20. 

Tex.,  (■nIveHton  - — Contract  for  temporary  bridge  across 
Galveston  Hav  awarded  to  WILLIAM  MOORE,  Texas  City,  at 
$41,561.      Noted    Mar.    30   and   Apr,   20. 

Okln.,  MuMkogoe — Missouri,  Kansas  &  Texas  R.R.  awarded 
contract  for  4  piers  in  Arkansas  River  for  bridge  to  J.  W. 
McMUURAY    CflNTRACTING    CO..    Kansas    City,    Mo. 

IV.  M.,  Morn — James  A.  French,  State  Kngr.,  .iwarded  con- 
tract for  4  bridges,  1  across  Mora  River  at  Mora.  2  across 
Tijeras  Creelt  in  narnalillo  County  near  Albuquerque  and  1 
over  Bonito  Creek  in  Lincoln  (^ounty  near  Hondo  to  MISSOURI 
VALLIOY  BHIDGI';  AND  IRON  CO.,  Leavenworth,  Kan.,  at 
$14.(;2ll.      Noted    Aiir.    20. 

WaMh.,  Cathlaniet — Contract  for  bridge  across  Grays  River 
awarded  by  Commissioners  of  Wahkiakum  County  to  COAST 
BRIDGE   CO.,    Portland.   Ore.,   at   $7,200.      Noted   Apr.    6. 

Wat.h.,  Oknnognn— ILLINOIS  STEEL  BRIDGE  CO.,  at  $10,- 
995,    awarded    contract   for   Riverside   Bridge. 

Ore.,  Portland — Countv  awarded  contract  for  4  reinforced- 
concrete  viaducts  to  MOORE  BROS.,  INC.,  406  East  37th  St., 
Portland,    at    $18,927. 

Calif.,  Sneramento — Lowest  bids  received  Apr.  17  by  .State 
Highway  Commission  for  bridge  across  Ee!  River.  South  of 
Scotia,  Humboldt  Countv,  were  as  follows;  Mercer-Fraser  Co., 
Eureka,  $102,825;  McLeran  &  Peterson,  San  Francisco.  $103.- 
700;  Frank  L.  Smith.  Eureka.  $108,000.  Austin  B.  Fletcher, 
Highway  Engr.     Noted   Dec.   30  and   Apr.  6. 

Calif.,  Ventura — (Official) — Contract  for  constructing  bridge 
across  Sespe  Creek  awarded  to  G.  E.  PREBLE,  Long  Beach, 
at  $10,036.  Charles  W.  Pettit,  Ch.  Engr.  Noted  Mar.  30  and 
Apr.    20. 

IV.  S.,  H.nlifnx — Contract  for  culverts  in  Hants  County 
awarded  to  ARTHUR  HOOD,  Shelburne,  at  $11,123. 

N.  B.,  St.  Andrews — Contract  for  steel  for  bridge  across 
Waweig  River  awarded  to  CANADIAN  STEEL  CO.,  120  St. 
James   St.,    Montreal,    Que. 

WATER-WORKS 
Proposed  Work 

Maine,   Stockton    Springs — City   plans   expenditure    of   $5,000 

for  extending   water  system. 

Mass.,  Andover — City  contemplates  improvement  of  water- 
works.    Estimated  cost,   $10,000. 

Conn.,  Pawtueket — City  contemplates  expenditure  of  $100,- 
000   for  water  system. 

N.  Y.,  New  York — Bids  will  be  re.^ived  by  Board  of  Water 
Supply.  Municipal  BIdg.,  until  11  a.m.,  Mav  9,  for  Contract 
147,  furnishing  and  installing  Bitot  connections,  valves,  stuf- 
fing boxes  and  appurtenances  for  controlling  riser  valves  in 
shafts  of  city  tunnel  of  Catskill  Aqueduct.  Charles  Strauss, 
Pres.    of    Bd. 

N.  Y.,  Utiea — Consolidated  Water  Co.  will  build  standpipe 
south  of  Oriskanv.  50-ft.  high,  30-in.  in  diameter  on  concrete 
base  to  hold  264,000  gal. 

N.  J.,  Millville — Supreme  Court  granted  city  permission 
to  install  water-works.     W.  B.  Wade,  City  Engr. 

Del.,  W'ilmington — Bids  will  be  received  until  2  p.m..  May 
12,  by  Edgar  M.  Hoopes,  Jr.,  Ch.  Engr.  Water  Comr.,  for 
12,000,000-gal.  mechanical  filter  plant.  George  W.  Fuller,  170 
Broadway    New    York,    N.    Y.,    Consult.    Engr.      Noted    Apr.    13. 

Md.,  renter\ille — City  plans  to  install  water-works  system. 

W.  Va.,  Broad  Oaks — (Clarksburg  post  oflice) — M.  Tolman, 
State  Sanitary  Engr..  announced  that  city  will  expend  about 
$14,000   for   water   system. 

W.  Va,  KIkins — M.  Tolman,  State  Sanitary  Engr.,  an- 
nounced that  city  will  expend  about  $50,000  for  chlorinating 
plant. 

W.  Va.,  Hamlin — Citizens  voted  $8,000  bonds  for  water  sys- 
tem.    Noted  Mar.  23. 

]V.  C.  AVinston  Salem — Citv  contemplates  expenditure  of 
$20,000  for  improving  water  system  and  number  of  streets. 
G.  T.   Hinshaw,   City  Engr. 
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iia.,  EllavlIIe — Citizens  voted  $S,000  l)On<l.s  for  improving 
water  system   and   electric-light   plant.      Noted   Mar.   'J  and   30. 

Ga.,  HoKaiiNvllle — City  will  hold  election  May  3  to  vote 
on  $2ri,000  Ifonds  for  water  .sy.st<-ni.  Date  extended  from  Apr. 
12.      R.    H.    L'ttinK.    Clk.    ot    Council.      Noted    Apr.    6. 

Ga.,  TIfton — Citizens  voted  $76,000  bonds,  part  of  proceeds 
will  be  used  for  water-works  system.  E.  K.  Conant,  City 
Engrr.      Noted    Dec.    23   and    Feb.   24. 

MInn.,  (ivorKftnnii — Plans  will  be  prepared  by  X.  A. 
Kramer,   Engr.,   Magnolia,   for  water  system.      Estimated   cost, 

$25,000. 

I..a.,  \W.st  Monrfte — Election  will  be  held  Mav  IG  to  vote  on 
$45,000  bond.s,  i)art  of  proceeds  of  which  will  be  used  for  im- 
proving and  extending  water  system  and  electric-light  plant. 
Noted   Apr.    G. 

Tenn.,  MnneheNter — City  contemplates  installation  of  water 
system.      U.    W.   Casey,  Chn. 

Ohio,  Canal  Dover — Plans  being  prepared  by  G.  E.  Arnold, 
Engr.,   New   Philadelphia,   for   water   system. 

Ohio,  Cleveland — llids  will  be  received  by  Commissioner  of 
Purchases  and  .Supplies,  until  noon.  May  9,  "for  superstructure 
of  gate  and  .s(  reen  well  house,  crane  hoist  and  screen,  for 
Division  Ave.  Pumping  Station.  C.  P.  Jaeger.  Comr.  Water 
Dept. 

Ohio,  CoNhooton — City  contemplates  expenditure  of  $45,000 
for  improving  water  system.     A.  Fisher,  City  Engr. 

Ohio,    Deshler — See    item    under    "Light,    Heat   and    Power." 
Ohio,   Hover — (OfTicial) — Bids   will  be   received   by   Director 

of    Public    Service    until    noon,    May    10,    for    extending    water 

system. 

Ohl'>,  Ironton — (Official) — Bids  will  be  received  by  Director 
of  Public  Service  until  noon.  May  IS,  foi-  improving  and  en- 
larging water  system.  J.  F.  Witnier  Co.,  I5uffalo,  N.  Y..  Kngr. 
Noted  Mar.  2. 

Ohio,  iiavenna — (Official) — Bids  will  be  received  some  time 
in  August  for  watei-works  system.  R.  Wintlirop  Piatt,  Hip- 
podrome   lUdg.,    Cleveland,    Consult.    Engr.      Noted    Apr.    20. 

Oliio,  Sonth  ('liarIe.ston — Election  will  soon  be  held  to  vote 
on  bonds  fur  water-works.      S.  B.   Rankin,  Clk. 

Ohio,  WoMthoro — Baltimore  &  Ohio  Railroad  Co.,  Balti- 
more, Md.,  plans  to  enlarge  its  reservoir  at  Westboro.  F.  L.. 
Stuart,   Baltimore,   Md.,    Ch.    Engr. 

Mich.,  Iliiihlnnd  Park — Plans  being  prepared  by  W.  G. 
Hoad,  Consult.  Kngr.,  for  storage  reservoir  with  capacity  of 
14,000.000  gal.  and  filtration  plant  for  Highland  Park  water- 
works system.     Noted  P'eb.  3  and  10. 

111.,  Ui.von — Bids  will  be  received  by  Board  of  Administra- 
tion. SpriMgfield,  until  10  .a.m..  May  9,  for  water-supply  sys- 
tem at  State  Colony  for  Epileptics.  Frank  D.  Whipp,  Fiscal 
Superv. 

111.,  Krie — (Official) — Citizens  recently  voted  in  favor  of 
installing  water  system.  An  engineer  will  be  engaged  to 
prepare    plans. 

III.,  I'piier  Alton — Bids  will  be  received  by  Board  of  Ad- 
ministration, Springfield,  until  10  a.m..  May  9,  for  water'-supply 
system  and  elevated  steel  tank  at  Alton  State  Hospital  near 
Upper  Alton.     Frank  D.  Whipp,  Fiscal  Superv. 

111.,  WaukeKran — Board  of  Local  Improvements  plans  34- 
in.  water-supply  main  in  Madison  St.  Estimated  cost,  $6,405. 
M.   J.    Douthitt,    City   Engr. 

III..  Wyanet — Ordinance  passed  providing  for  water-works 
system.     Estimated  cost,   $10,000. 

Wis.,  Madison — Bids  will  be  received  some  time  in  May  for 
improving  and  extending  water-works  system.  Mead  &  Sea- 
stone,  Consult.   Engr.     Noted  Mar.   2. 

Win.,  Mt.  Horeb — Bids  will  be  received  until  7:  30  p.m.,  May 
5,  by  A.  Kanppo,  Village  Clk.,  for  installing  water  system. 
G.  Kirchoffer,  31  Vrooman  Bldg.,  Madison,  Engr. 

VVI.s.,  Wadena — Citizens  voted  $11,000  bonds  for  extending 
water  system  and  improving  electric-light  plant. 

Iowa,  Avoca — City  plans  to  extend  water  system  during 
summer. 

lon-a,  Illair.stown — Citizens  voted  $15,000  bonds  for  water 
system. 

Iowa,  Calleuder — Election  will  soon  be  held  to  vote  on 
bonds  for  water  system. 

Iowa.  Ft.  HodKe — Plans  prepared  by  Burns  &  McDonnell, 
Scarritt  Bldg.,  Kansas  City,  Mo.,  for  municipal  dam.  Estimated 
cost,    $100,000.      Noted    Nov.    25. 

Iowa.  Goodell — Citizens  defeated  proposition  to  install 
water  system. 

Iowa.  Granville — City  plans  to  construct  water  tank  and 
tower. 

Iowa,  Iowa  City — (Official)  —  University  of  Iowa  i)lans  to 
install   watei'  s.vstem  and  electric-light  and  power  jilant. 

Iowa,  ONsian — Citizens  recently  voted  $17,000  bonds  for 
water  system.     Noted   Mar.   2. 

Iowa,  Iloek  Hapids — Citizens  voted  $25,000  bonds  for  im- 
proving water  system  and  electric-light  plant.     Noted  Mar.  30. 

Iowa,  Westpolnt — City  contemplates  installing  water  sys- 
tem. Estimated  cost,  $10,000.  W.  D.  Schulte,  Chn.  of  Water 
Com. 

Minn.,  HiltliInK — Water  and  Light  Board  voted  to  extend 
water  mains.     Estimated  cost,  $9,174. 

Minn.,  MorrlM — City  contemplates  expenditure  of  $15,000  for 
improving  and   extenuing  water  system.      E.   J.   Jones,   Mayor. 


.tlinn.,  Wadena — Contract  will  be  awarded  about  May  1 
for  exteiidiiij,.  water-works  system.  Estimated  cost,  $11,000. 
A.   C.    Murry,    Village    Clk       Noted    Mar.    30. 

Kan.,  Ft.  .Seott — (Olllcial) — We  have  been  Informed  that 
city  does  not  contemplate  improvement  of  water-works  and 
electric-light  plant  as  stated  in  issue  of  Apr.  20.  J.  O.  Brown. 
City  Clk. 

Kan.,  OMborne — Citizens  voted  $14,000  bonds  for  improv- 
ing water  system  and  electric-light  plant.  S.  P.  Crampton. 
City  Clk.     Noted  Mar.  2. 

Kan.,   Potter — City   plans   to   construct    water   system. 

Kan..  \  alley  KallM— Citizens  recently  voted  $32,500  bonds  for 
water    s,\  st.iii.       .Voted     .Mar.     23. 

Kan.,  Wakeeney — City  contemplates  $7,000  bond  issue  for 
improving    water   system.      H.    E.    Johnson,    Engr. 

IVeb.  Ilellwood — Citizens  recently  voted  bonds  for  water 
system.      Noted  Jan.  6  and  20. 

.\eb.,  Itlerna — See  iteri  under  "Light,  Heat  and  Power." 

Neb.,  :>liller — Citizens  voted  $10,000  bonds  for  water  system. 

Neb.   .Mullen — ^Citizens   voted   bonds   for   water  system. 

IVeb.,  Overton — Citizens  recently  voted  bonds  for  water 
system.      Noted    Apr.    20. 

Neb..  Pawnee  City — Bonds  for  $10,000  voted  by  citizens  for 
water  system. 

Neb..  Sterllnsr — (Official) — Citizens  defeated  bond  issue  for 
water  system.  Grant  &  Fulton,  505  Bankers'  Life  Bldg. 
Lincoln,   Kngr.      Noted  Apr.   6. 

Neb.,  'I'ilden — City  plans  to  install  water  system. 

.s.  !»..  Clark — Plans  being  considered  by  City  Commission- 
ers  for   large   cement   reservoir   at   water-works. 

.S.  D.,  Timber  Lake — City  contemplates  installation  of  watei 
system. 

N.  IJ.,  FarKo — City  Commissioners  approved  plans  for  12- 
in.  water  main  on  7th  .St.,  N.,  to  connect  6th  and  7th  Wards. 
V.    L.    Anders,    Cit.v    Engr. 

Mont.,  Anaeonila — Plans  prepared  by  W.  B.  Vestal,  Jr.,  City 
Engr.,  for  reservoir.     Estimated  cost,  $25,000. 

Mont.,  DodNon — Commissioners  of  Phillips  County  contem- 
plate installation  of  water  system  and  electric-light  plant. 
Estimated   cost.    $35,000. 

Mont,  HinNdale — See  item  under  "Light,  Heat  and  Power." 

Mont.,  Hysham — See   item   under   "Light,   Heat   and   Power." 

Mo.,  Princeton — City  Council  will  soon  hold  election  to  vote 
on  $12,000  bonds  for  improvement  of  water  and  electric-light 
systems. 

Tex.,  Kennedy — Election  will  be  held  May  16  to  vote  on 
$32,000   bonds   for  water  system. 

Te.\.,  Troup — Citizens  voted  in  favor  of  $17,000  bonds  for 
water- works   system.     Noted   Apr.   6. 

Tex.,  Venu.K — City  plans  to  install  water  and  sewer  system. 

Estimated   cost,   $30,000. 

Okla.,  niaekwell — (()fficial) — Citizens  voted  $32,000  bonds 
for  water  system.  Contract  will  be  awarded  some  time  in 
Mav.  P.enham  Engineering  Co.,  Oklahoma,  Engr.  Noted  Mar. 
30  iind   Aijr.   fi. 

Okla..  Mooreland — See  item  under  "Light,  Heat  and  Power." 

Okla.,  New  Wilson — Bids  will  be  received  until  7:  30  p.m.. 
May  3,  by  Town  Clerk  for  water-works  system.     Noted  Feb.  17. 

N.  M.,  AlanioKordo — Citizens  voted  $275,000  bonds  for 
water-works.     J.  H.  McRae,  Mayor.     Noted  Feb.  24. 

Ariz.,  Oatman — Bids  will  be  received  by  C.  L.  Mayhew. 
Secy.,  Mohave-Oatman  Water  Co.,  until  June  15,  for  install- 
ing water  and  sewer  systems  in  Oatman.  Estimated  cost, 
between    $250,000   and   $300,000.      Noted    Feb.    17   and   Mar.    2. 

Wash.,  Aberdeen — Bids  will  soon  be  received  by  city  for 
furnishing  2,000,000  B.  M.  pipe  staves  for  Wishkah  Gravity 
Water  System.     L.  D.  Kelsey,  City  Engr. 

Wash.,  Aberdeen — (Official) — Bids  will  be  received  by  city 
until  Mav  31  for  water  system.  Louis  D.  Kelsey,  City  Engr. 
EstimateVl  cost,   $400,000.      Noted  Apr.   6. 

Wash.,  Olympia — Plans  prepared  by  City  Engineer  for  im- 
proving  water-works.      Estimated   cost,   $33,000. 

Wash..  Raymond — Plans  being  prepared  by  D.  Henry.  City 
Engr..  for  water  system.  Estimated  cost,  $100,000.  Noted 
Oct.    7. 

Calif.,  AVhittier — Citizens  defeated  $111,000  bond  issue  for 
improvement  and  development  of  municipal  water  system.  C. 
O.  Trueblood,  City  Clk.     Noted  Feb.  24  and  Mar.  30. 

<lue.,  St.  Hyacinthe- — New  bids  will  be  received  some  time 
in  May  for  filtration  plant.  Hector  Cadieux,  Town  Engr. 
Noted  Dec.   2. 

Out.,  Clinton — City  contemplates  expenditure  of  $15,000  for 
extending    water   system.      J.    H.    Chant,    Kngr. 

.Vita.,  Kdmonton — Plans  prepared  for  extending  water  and 
sewer  systems.  Estimated  cost,  $15,000.  A.  Haddow,  Engr. 
Noted  Apr.  20. 

Bids  In  and  Contracts  Awarded 

N.  Y.,  New  York — (Borough  of  Br.>oklyn) — Contract  for 
laying  water  mains  in  Sharrots  Rd..  Meisner  Ave.  and  Saw 
Mill  Rd.  awarded  to  KNIGHT  &  DIMICCO,  at  $23,354,  and 
for  water  mains  in  Fairmont  and  Ocean  Ave.  and  Ridgewood 
and  Waverly  PI.  to  JOSEPH  JOHNSON  SONS,  at  $6,327. 
Ncted  Mar.  16  and  23. 

N.  Y.,  New  York — ^(Boroughs  of  Manhattan  and  Bronx) — 
(Offici.al) — Low  bids  received  for  furnishing  and  delivering, 
unloading  stacking  and  storing  c.-i.  pipe,  special  and  valve 
box  castings,  valves  and  double  nozzle  Are  hydrants  in  Bor- 
oughs of   Manhattan   and   Bronx   were   as   follows:      Section    1. 
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U  It  \V..n,l  *  Co..  $12,Sti(l;  Srrlloii  2.  .John  l'"ox„ *  *^"-  * " •  *  ' ' 
sVilloi.  3  A  v.  Smith  MiiMufactuiInK  Co..  »9  0r.5;  Konno.ly 
Valve   Mii'iuifiu-tuiliiK   »'o..   t7,ns7.      Nolr.l    Al)r,    13. 

■<.  v..  Nr»v  V..rk-(Hor....Kl.  of  ^^i-mmih)  (<)Ml.-lal)--J.ow 
l,|.l«  r.>i-i.|v...l  Apr.  Ill  for  V'''''"'''''^^ ''"'.m  '  v  rv..  v  uHt'- 
liiKH  valv.'  ami  .loiil.  .•  iioz/.lc  lire  liy'lniiilH  In  Hoioukli  ol 
UiimliHWi-rr  MM  follows:  S.rllni.  I.  Warr.ii  Komulry  aii.l  Ma- 
MunV^'o.  11  Hro,ulwa.v.  Ma ,. ha.  tan,  *ir,.;.7;.;  M.-.-t  o„  2.  .  ol.n 
Fox  &  Co..  2r,;i  Hroadway.  Maiihallaii.  $2. .17,1,  Hmllc.ii  ,1.  A-  i  . 
S.nlthMaiuifaoU.rlnKi-o..  Norn.an  St..  Ka«  (  ninKC.  N.  J  »..fi2. 
K.'iin.ily  Valve  ManufncturliiK  Co.,  SI  John  St.,  ManliaU.in, 
$2.tM2.    "Noted  Apr.   Kl. 

IV  V  \.'w  York— (OlIlolaD— HWlH  recelvc<l  Apr.  2r.  l)y 
Roa^Ml  ot"\\^.ter  S^  .plv  for  fun.lMl.InK  at..l  .;r..<U..K:  f,  >>>1-  wl>-o 
fe  -o  short  it  rot  elleH  of  .-onrrete  ,u..l  ^^'7'  V"  .^j^.'^^'/j'  .  '',  V 
KaJvanlze.l-Hteel  pipe  railing  ">  vl<;  "     V  l^"^^. '^  :""'' j..  .\,';";'c  ty 

AND  WNVAi.VcTINC.  CO..  KM  s  llasbrouck  Ave.,  klngaton,  at 
$:>.««:..      Noted  Mar.   30  and   Apr.   13. 

n;  V  Now  York— (Odlolal)— Contract  for  surfacing  with 
b.tvmUnous'manuhun  \nd  vitVHle.ll.rlekl.loek  V^^^-^^^ 
hlKhways    at    Kenslco    Reservoir,    Mt.    FU^is,  nt,    W.^t^nesic. 

fX^^'''^^^-  ^^rC^i'^^"^^-  ^No^tla'^'l.^a^r^^b    and 

""is.'      I      iintler— (Ofncial)— Hutler    Water    Co.    awarded    con- 

? UUler  V^"  .AUTrIdOr"^  ViUR^'i^  Hol.oken  at  $7,565  A.  W 
Cuddeback,  ir.8  Ellison  St.,  Paterson,  I'.ngr.  Noted  Dec. 
16   and   Apr.    20.  ,    .  » 

Fin..  Pe..»neoln-(Ofllcial)-All  bids  for  ^ater  plpmR  to 
Plant  of  Newport  Tar  and  Turpentine  (?"■ /"'  . "' "  I'' o"'^" 
fion   withdrawn   and   project   abandoned.      Noted   Apr.    13. 

Tonn  I.eiioir  ritj— Contract  for  improvlnf?  water  sy.stem 
aw^n" "••  to"  WARUREP  CONSTRUCTION  CO..  Knox vj  le 
at  $S,6fi.5.  J.  A.  Switzer,  Knoxville,  Engi.-ln-Charge.  ivoieu 
Feb.  24  and  Apr.  6. 

Tenn..  Meniphl«— Lowest  bids  received  for  3  concrete  reser- 
voirs at  BaNOu  Gayoso  PumpinB  Station  w'-^e  as  follows. 
Reservoirs  Nos.  2  and  3,  Koehler-Fowler  Construction  Co^ 
nt  S3S  370  and  $2r>,G33,  respectively;  Reserve  r  No  4.  A.  De 
Franchesi.    ar$ll,n47.  '    J.    k    Weatherford,    City    Engr. 

Ohio.  Clevelnn.1— Board  of  Control  awarded  contracts  as 
follow"  Special  and  miscellaneous  castings  to  POWLKR 
irmTvnRV  C(  Cleveland,  at  $17,4fiG;  brass  fittings  to 
UNITED  BR VsS  MANUFACTURING  CO.,  at  $5,765;  lead  pipe 
lo  GIBSON  &  PRICE  CO.,  at  $7,056;  Robert  Hoffman.  City 
Engr.     Noted  Mar.  9. 

Ohio.  Middletown— Contract  for  furnishing  steel  for  new 
reservor  and  pumping  station  at  water-works  awarded  to 
TRUSSED  CONCRETE  STEEL  CO..  Youngstown,  at  $5,3S9. 
W.  C.  Morrison,  City  Engr.     Noted  Oct.  28. 

Mich.  KaIania/,oo— (Official)— Contracts  will  not  be  award- 
ed for  water  mains  in  various  streets.  City  will  do  its  own 
work.      Andres   Lenderlink,    City    Engr.      Noted   Apr.    20. 

111..  Kewnnee— Contract  for  deep  well  at  water-works  plant 
awarded  to  WHITNEY  WELL  CO.,  Chicago,  at  $17,060.  H.  G. 
Stokes,  City  Engr.     Noted  Mar.   30. 

Wis.,    Mndisou— Contract    for    12-in.    c.-i.    water    mains    in 
West  Johnson  St..  19-in.  main  in  Regent  St.,  S-in.  mam  in  East 
Washington"  Ave.:  20-in    main   in   Hancock  St    and   12->n.   mam 
in    East    Washington    Ave.    awarded    to    WEBBER-GAY    LOM 
STRUCTION  CO.f  Madison.     E.  E.  Parker,  Cty  Engr. 

i>r»l.      ivorfolk (Official) — Contract    for    extending    water- 

svstlm'awa.  ded  to  NORFOLK  BRIDGE  AND  CONSTRLK^TION 
CO.  Norfolk,  at  $13,365.  P.  F.  Stafford,  City  Clk.  Noted  Apr.  6. 
TUnnt  Uronilview — County  awarded  contract  for  water 
sys?ln"  to  SECURITY  BRIDGE  CO..  Billings,  at  $28,331.  Noted 
Jan.  13  and  Apr.  6. 

Mont..  Three-  Fork.-s— (Official)— Contract  for  installing 
system  of  water  mains  and  constructing  reinforced-concrete 
reservoir  awarded  to  SECURITY  BRIDGE  CO  Billings,  at 
kbout  $77,000.  Swearingen  &  McCulIoh,  Great  Falls,  Consult. 
Engr.      Noted   Apr.    6. 

Ark..  Morrillton- Contract  for  drilling  wells  for  water 
system  awaded  bv  Arkadelphia  Light  and  Power  Co  Arka- 
defphia.  to  LAYNE  &  BOWLER  CO.,  Houston.  H.  B.  Allen 
Sickel.  Local  Mgr. 

Tex..  Ft.  Worth— Lock  Joint  Pipe  Co..  East  Orange,  N.  J., 
at  about  $135,000,  submitted  only  bid  for  cornpleting  Lake 
Worth  Conduit.  F.  J.  Van  Zuben,  City  Engr.  Noted  Mar.  23. 
rtkln  AVellston — Contract  for  water- works  system  award- 
ed ?o  ROWLETT  KIRBY  &  CO..  Oklahoma,  at  $16,746.  Ben- 
ham  Engineering  Co.,   Engr.     Noted  Apr.   13. 

Colo..  Morrison— Contract  for  gravity  system  of  water- 
works awarded  to  GREGG  &  FISHER,  Edgewater,  at  $12,861. 
Noted  Apr.  6. 

rk_^      ¥i»-..inn ^Official) Contracts    for    water-works    ma- 

teri?ur'awarde7  ai°followl:  Jvalves  and   hydrants,   RENSSA- 

L^d^?sT6''Vi>;''ft''of!o^in''c^"pi'pefVMiTlb''^^^^ 
?RON  PIPE  AND  FOUNDRY  C(3.,  Portland,  at  $35  462 ;  c.-r. 
IRON  PlPl^  A^i'  ^rf\ScK  AND  PIPE  CO.,  San  Francisco, 
&l?l!f.,*at'^^ro!^9  J^'s'lawyeV,  Ci\y  Engr.'  Noted  Mar.  23. 
ore.  Mil«-aukie— Contract  for  water- works  system  award- 
ed to  GIELBISCH  &  JOPLIN,  Portland,  at  $15,000.  D.  F. 
Matthews,  City  Recdr.     Noted  Apr.  6. 


Cnilf..      Ciilj-xlro     Conlrael      for     extending     water     HyMtvm 
awarde.l    lo    II.    R     HoY.NTON    CO.,   at    $21,764.      Noted   Jun.    13. 

.SKWKK.S 
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KkIh    will     b' 


Ived    until    May 


for 


Kii'eiiian    SI. 
Water   anil    .Sewi'r    CominlHHii.ii 


^laMM..     Ilrookll 

12-ln.    |il|ie   .siwer    In    Aiiiory 

>liiNN..    ^liirllMiro    Marlboi 
pbiMH    .sewer     syHtiMn.       iOHtliiinted     cOHt,     $60,0110.       J.     Kranclu 
Crangei'.    I';ngr. 

Conn..  Ilnrtforal— (Ofllclal) — Rids  will  be  received  until 
May  2  l.v  Hoard  of  Contract  and  Supply  for  Hectlon  A  of 
Hewer  HyHtem  from  Uphill  St.  to  city  line.  R.  N.  Clark,  City 
Kngi'. 

IV.  Y..  lOimirn  —  Hids  will  soon  1)0  received  for  College  Ave. 
sewer.     T.  A.   Brown,  City   Engr. 

N.  Y..  «;luvvrHvlil<> — See  Item  under  ".Streets  and  Roads." 
N.  Y..  New  York— (Borough  of  Brooklyn)- (Olllclal) — RIdH 
will  lie  received  l.y  Lewis  H.  Pounds,  lloroiigb  Pres..  tintll 
11  .-ini.,  Mav  10,  for  mechanical  e.iulpment  In  sewagC!  pumi.Ing 
Htath.n  at  Ave.  V  between  lOlh  and  11th  St.,  Section  No.  3, 
sanitary  outlet  sewers,  storm  outlet  sewers  and  force  m.'iln 
in  Ave.  V,  t<.gether  with  sanitary  outlet  sewciH,  storm  out- 
let sewers  and  force  main  and  sewage  pumping  station  and 
all  adjuncts  and  appurtenances  between  loth  and  11th  St, 
and   Ave.    V. 

X.  \.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Bids  will  be  received  by  Marcus  M.  .Marks.  lU.rough  Pres., 
until  2  p.m.,  Jlay  3,  for  storm  relief  sewer  In  114th  .St.  between 
1st   Ave.   and   East  River. 

N.  Y'..  RocheHter — Bids  will  be  received  by  F.  X.  Piper,  Secy. 
Bd.  of  Contract  and  Supi.Iy.  until  11  a.m..  May  3.  for  screen 
and  pump  house  at  main  disposal  plant. 

N.  J..  Hoiiewell — City  plans  sewer  system  and  sewage- 
disposal  i.lant. 

N.  J..  Newark — (Official) — Bids  will  be  received  by  Board  of 
Street  and  Water  Conimissi(.ners  until  Mav  IS  for  North  9th 
St.  and  Halstead  St.  si'Wer.  M.  R.  Sherrard,  City  Engr.  Noted 
Apr.   20. 

N.  J.,  Klver  Kilgv — (Official) — Rids  will  be  received  until 
8:30  p.m..  May  8,  by  Albert  Z.  Rogert,  Mayor,  and  Council  of 
Bor(.ugh  of  Riverside,  N.  J.,  at  Borough  Hall,  Riverside  Ave., 
River  Edge,  for  sewers  and  disposal  works.  J.  E.  Zabrlskie, 
Borough  Engr.      (See  adv.) 

!V.  J.,  Trenton — City  Commission  authorized  Installation  of 
sewers  in  Plum.  Furnian,  and  Lalor  St.  and  in  New  York  Ave. 
Leon   D.   Hirsch,   City   Clk. 

Penn..  Erie — (Official) — Election  will  be  held  May  16  to 
vote  on  $30,000  bond  issue  for  west  side  sewer.  B.  E.  Briggs, 
City   Engr.      Noted  Apr.   13. 

Penn.,  Mt.  Union — Bids  will  be  received  by  City  Council 
until  Mav  8  for  sanitary  sewers  in  Shaver.  Market  and  Garber 
.St.  and  storm  sewer  in  Lafayette  and  Small  St.  D.  W.  Dill- 
man,   47-49  Altoona  Trust   Bldg..  Altoona,   Engr. 

Del.,  Newark — Bids  will  be  received  by  Sewer  Commis- 
sion until  noon.  May  8,  for  sewer  extension  No.  2.  Samuel  J. 
Wright,  Chn.  Sewer  Comn.  Kastenhuber  &  Anderson,  Easton, 
Md..   Ch.    Engr. 

Ya..  West  I»oint — Election  will  soon  be  held  to  vote  on 
bonds    for    sewer    system. 

N.   C.   Dunn — See   item   under    "Streets   and    Roads." 

t;a.,  Hogansviile — Election  will  be  held  May  3  to  vote  on 
$10,000  bonds  for  sewer  system.  Date  extended  from  Apr.  12, 
R.  H.  Utting.  Clk.  Council.     Noted  Apr.  6. 

Miss.,  Grenada — See   item   under   "Streets  and   Roads." 
Miss.,  Quitman — Election  will  soon  be  held  to  vote  on  $12,- 
000   bonds,   part   of  proceeds  of  which  will  be  used   for  sewer 
drainage. 

Ohio,    Akron — Plans    being    prepared    for    sewage    disposal 

system  for  West  Hill.     Estimated  cost,  $175,000.     Noted  Feb.  3. 

Ohio.  Chillicothe — Ordinance  passed  by  City  Council  for  40- 

in.  storm  sewer;  also  sanitary  sewer  on  Western  Ave.     H.  M. 

Redd,    City    Engr. 

Ohio.  Cincinnati — Plans  being  prepared  for  relief  sewers 
in  Avondale  Rockdale,  Forest,  Glenwood  and  Washington 
Ave.      Estimated   cost,   $66,020.      Frank   Krug,   City   Engr. 

Ohio,  Ea.st  Liverpool— Plans  prepared  by  J  P  Kelly,  City 
Engr.,  for  sewerage  system.     Estimated  cost,   $100,000. 

Ohio,  Milford — Plans  prepared  for  sewer  system  and  sew- 
age-disposal  plant. 

Ohio,  Sandusky — City  will  install  sewer  system  in  Taylor 
St.      R.   L.   Wager,    City    Engr. 

Ohio,  Vhriohsville — City  plans  to  install  sewer  in  East 
Bank  St.     H.  O.  Snyder,  City  Clk. 

Ind.,  Elwood — City  contemplates  sewer  system.  A.  D. 
Moffett,    City    Engr. 

Ind..  Evansviiie— Bids  will  soon  be  received  by  Board  of 
Public  Works  for  constructing  number  of  sewers.  J.  D. 
Saunders,   City  Engr. 

Ind..  Irving-ton— (Indianapolis  post  office)— Plans  being 
prepared   by   B.   J.   T.    Jeup,   City   Engr.,   for  sewer   system. 

Ind.,  Marion— City  will  install  sanitary  sewer.  Thomas  E. 
Petrie,   (?ity  Engr. 

Ind.,  Princeton— Bids  will  be  received  by  City  Council  about 
May  15  f"  constructing  Southwest  Sanitary  Sewer  District. 
Estimated  cost,   $6,500.     H.   J,   Toelle,   City   Engr. 

Ind.,  Vincennes— Bids  will  soon  be  received  by  Board  of 
Public  Works  for  sewers.     H.  I.  Watts,  City  Engr. 

Mich.,  Cadiliac— City  plans  trunk  sewer.  Estimated  cost, 
$25,000.     George  Johnson,  City  Clk. 
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Mich.,  UtvoNNo — I'lans  being  considered  for  trunk  spwer  in 
southwestern  section  of  city.  Estimated  cost,  $30,000.  F. 
Hanscom,   Comr.   of  I'ub.   Impvts. 

III.,  Alton—Bids  will  be  received  until  10  a.m..  May  2, 
by  Prank  D.  W  hipp.  Fiscal  Superv..  Bd.  of  Administration, 
bpringfteld,  tor  -sewage-treating  plant  at  Alton  State  Hospital. 
,,r  '."••  M"'"!'"" — Hids  will  be  received  about  June  1  by  .John 
W.  Lewis,  Cbn.  Bd.  of  Local  Impvts..  for  9  blocks  of  combined 
sanitary  and  storm-watei-  sewers.     Noted  Feb.   19. 

III..  Maywood— Bids  will  be  received  bv  Board  of  Local  Im- 
provements until  S  p.m..  May  4,  for  constructing  uncompleted 
portion  of  system  of  concrete  and  vitrified  tile  pipe  sewers. 
R.  E.  Williams,  Room  819.  118  North  La  Salle  St.,  Chicago. 
Engr. 

III..  WeHtfleld — Preliminary  plans  being  prepared  for  sani- 
tary sewer  .system.  W.  Robert  Paige.  Rose  Dispensary 
Bldg.,  Terre  Haute,  Ind.,  Engr.  C.  E.  Biglow.  Chn.  Bd.  of 
Local  Impvts. 

>V1n.,  Relolt — Bids  will  soon  be  received  for  storm  and 
sanitary   sewers.      G.    E.   Heebink,   City   Engr.     Noted   Mar.    16. 

Wis.,  Mt.  Horeb — Bids  will  be  received  by  A.  Knappe,  Vil- 
lage Clk.,  until  7:  .'iO  p.m.,  May  5,  for  sewer.s  and  sewage- 
disposal  plant.  W.  G.  Kirchoffer,  31  Vroman  Bldg.,  Madison, 
Engr.      Noted    Mar.    16. 

Win.,  Park  FallH — Bids  will  be  received  by  Committee  of 
Streets  and  Pul)!ic  Works  until  noon.  May  9,  for  constructing 
storm  sewers  on  various  streets. 

Wis..  W'aukeMha — Bids  will  soon  be  received  by  Board  of 
Public  Works  for  storm  sewers  in  State  and  Elizabeth  St. 
and   Hamilton  and   Central  Ave.     William   Powrie,   City   Engr. 

lona,  Bettenilorf — City  contemplates  9,000  ft.  of  sanitary 
sewer  in   Riverside  Addition.     I'.  W.   Reck,   Mayor. 

Iowa,  CliiKon — City  will  install  sewer  in  16th  Ave.  J.  G. 
Thorne,    City    Engr. 

loiva,  MnMon  City — (Official) — All  bids  received  Apr.  17  by 
J.  H.  McEwen.  City  Clk.,  for  10-  and  15-in.  main  sewer  under 
Proposal  No.  1  rejected.  New  bids  will  be  received  until  10 
a.m..   May   1.      F.   P.   Wilson,   City   Engr.      Noted   Apr.    13. 

Minn.,  Benildjl — (Official) — Bids  will  be  received  by  George 
Stein,  City  Clk.,  until  May  1,  for  5,300-ft.  8-in.  sanitary  sewer, 
manholes  and  (lu.sh  tanks.      Noted  Apr.   13. 

Minn,,   Mabel — City   contemplates   sewers. 

Minn.,  Mahnomen — Bids  will  be  received  until  S  p.m.,  May 
1.  by  Village  Council,  for  sewer  system  on  Muiiroe  Ave.  be- 
tween Main  and  Railway  St.     G.  O.  Lee,  Village  Clk. 

Minn.,  WorthinK'ton — State  Board  of  Health  approved  plans 
for  sewer,  septic  tanks,  etc.  Citizens  voted  $20,000  bonds  for 
same. 

Kan.,  Conoordia — Plans  being  prepared  by  Black  &  Veatch, 
Consult.  Engr.,  507  Interstate  Bldg.,  Kansas  City,  Mo.,  for 
extending    sewer    system    about    1%    mi. 

Kan.,  NeodeHha — Bids  will  be  received  until  May  15  by 
J.  J.  Carroll,  City  Clk.,  for  intercepting  sewer  and  sewage- 
disposal  works.  Black  &  Veatch,  Inter-State  Bldg.,  Kansas 
City,   Mo..    Engr.      Noted   Feb.    10. 

IVel).,  Pawnee  City — City  plans  to  construct  sewer  sys- 
tem.    J.  C.  Smutz,   City  Engr. 

>eb.,  Pender — Citizens  voted  bonds  for  sewers.  H.  D. 
Hancock,   Village   Trustee. 

S.  D.,  Ipswich — (Official) — Bids  will  be  received  by  City 
Auditor  until  1  p.m..  May  1,  for  approximately  2810  ft.  S-in.  and 
10-in.  sewers  with  necessary  appurtenances.  Dakota  Engi- 
neering  Co.,    Mitchell,    Engr.      Noted   Apr.    20. 

S.  D.,  Parker — (Official) — Citizens  defeated  $28,000  bonds 
for  sewer  system.     Noted  Apr.  13. 

Ark.,  Little  Rock — Preliminary  surveys  made  by  city  for 
extending  Pulaski  Heights  sewer  system.  C.  Levinson,  City 
Engr. 

Ark.,  ParnKouId — City  Council  voted  to  establish  sewer 
district.     Estimated  cost.  $20,000.     C.  E.  Wadell,  City  Engr. 

Tex.,  Belleville  —  City  considering  plans  for  extending 
sewer   system. 

Tex..  Dallas — Citv  contemplates  storm  sewer  in  Lemmon 
Ave.  from  Cole  St.  to  Katy  Tracks.     O.  H.  Lang,  Street  Comr. 

Tex.,  Kennedy — See  item  under  "Water  Works." 

Tex.,  Lancaster — Plans  being  prepared  by  N.  Werenskiold, 
Engr.,    409    Flato   Bldg.,   Dallas,    for   sewer   system. 

Tex.,    Seeuin — Election    will    be    held    May    16    to    vote    on 

$35,000   bonds   for   municipal   sewer   system.     Noted   Dec.   2. 

Tex.,  Van  Alstyne — Plans  being  considered  by  city  for  in- 
stallation  of  sewer  system.     L.   Garver.   Mayor. 


Tex.,  Venus — See  item  under  "Water  Works." 

Tex.,  Yorkstown — City  plans  to  install  sewer  system  in 
business  district.     E.  F.  Virieck,  Chn.  Com.  of  Sewers. 

Okla.,  Oklahoma — City  plans  to  call  election  to  vote  on 
$200,000  bonds  for  improving  and  extending  sewer  system.  G. 
V.  McClure,  City   Engr. 

Colo.,  Plalteville — Citizens  voted  $7,000  bonds  for  sewer 
system.     L.   S.   Birkle,   Mayor. 

Colo.,  Pueblo — See   item   under   "Streets   and   Roads." 

X.  M.,  DeminK — Citizens  voted  $20,000  bonds  for  sewers. 
H.    G.    Bush,    Tru-stee.      Noted    Apr.    6. 

Calif.,  San  Franeiseo — See  item  under  "Streets  and  Roads." 

Ont.,  Leamington — -Provincial  Board  of  Health  approved 
plans  for  sewer  extensions.     R.  M.  Selkirk.  Town  Clk. 

Ont.,  Petrolen — Plans  being  prepared  for  new  outlet  sewer. 
John   McHattie,   Town   Clk. 

Ont.,  St.  Catharines — Bids  will  soon  be  received  by  City 
Council  for  concrete  segment  block  and  brick  construction 
relief  sewer  in  Carlton  St.     W.  P.  Near.  Engr.     Noted  Mar.  16. 

Alta.,  Bdmonton — See  item  under  "Water-Works." 


Bids  In  and  Contracts  Awarded 

Conn.,  Salisbury — liid.s  received  .Mar.  27,  for  aewer  and 
sewage-di.sposal  plant  as  follows:  Shei man,  Welsch  &  Wells. 
nJ7^^.^'  ^.y-  *■•■*. BT5:  M.  W.  Allen  Construction  Co.,  $45.- 
OSl;  Gifford  Construction  Co..   $47,917.     Noted   .Mar.   9. 

r-  ^Ac,X,'^T''l'5?''',^r~^""""''^<''^  ^"i"  14  sewers  awarded  to  JOHN 
C.  COSTELLO,  Elmira,  at  $11,396. 

,„r.^i\,^V  A*^"  >'<»»••*— <T5orough  of  Brooklyn)  — (Official)— Bids 
leceived  Apr.  12  for  sewers  in  (a)  .Myrtle  Ave.  from  Cler- 
mont to  C  la.sson  Ave.,  in  Classon  Ave.  from  Myrtle  to  Park 
^^^'  1  '  I  iirk  Ave.  from  Sumner  to  Tompkins  Ave.  and  in 
TompkuKs  Ave.  from  Park  to  Vernon  Ave.  as  follow.s:  )'.  J. 
?,"9^  ?!■  ,u-  ,^''""ir,^''i'  -^t"  Brooklyn.  96.90'/,:  A.  Paino. 
fni  i-,f'?/'^/.A^'V-.;<.  P'^y^  Beach,  (b)  100%;  Ward  &  Tully, 
M„L,  a"  '^^  136'/,;  L.  A.  Deiser.  Jr..  (a)  107.9%.  (b)  119%. 
i>  uieu   Apr.    o. 

t,...^,'  7"  ^''^''  ^**.'^ — (Borough  of  Brooklyn)— fOfflrlaI)—Con- 
tiact  for  sewer  in  Chauncey  St.  from  Lewis  to  Ralph  under 
TM?.'''"?'Al"^  ^A  awarded  to  CONCRETE  MATERIAL  CO.. 
■•R-',-I\i'V^i*^''tf"»  ^^^"  at  $178,107.  Bids  under  Proposition 
B      rejected.      Noted   Apr.    20. 

tro^l'  y.r,.^^^'''  '*■»•:'*— 'Borough  of  Brooklyn)  — (Official)— Con- 
w?5  .,,?  r^'-we'-s  in  Chauncey  St.  from  Ralph  Ave.  to  Broad- 
?^?;L  n '  !'fl  Igf'flc  St.  from  Buffalo  to  Troy  Ave.,  Troy  Ave. 
RneT^.rt'''"'"f  ^*-,*"  point  about  55  ft.  south  of  Fulton  .St.. 
fi°Sl^^  i^''  ^'■'^-  ,^''?,"'  Pacific  St.  to  point  about  midway  be- 
*?n<  i.<Il*'^"  ^"'J,  Bergen  St.  awarded  to  D.  DONEGAN  CO., 
Noted    Apr     20'    ^''°°'^'y"'    ^^    $72,792    and    $94,884    respectively. 

t,^^^  ^"  ■^«'w  York— (Borough  of  Brooklyn)— (Official)— Con- 
tract awarded  to  CASEY  BROS.  ENGINEERING  CO  .2X0 
Broadway  Manhattan,  for  sewers  in  39th  St.  from  14th  to  IGth 
Ave.  and  in  62nd  St.  from  ISth  to  19th  Ave.  Noted  Apr  13 
,,.„'^/  X"  ^^^^  York— (Borough  of  Brooklyn)  — (Offlcial)—Con- 
VrS?,|  tor  sewer  construction  awarded  as  follows:  MIIRI'HY 
TTtie^ht  fi  li'.'i!,'^  A*-^''°"^*^'-\  St-  .sewers  in  76th  St.  from  New 
Enst  isfh  «f  ^, '^^'''-  ,^"''  '"  ••".'*'  *^'-:  t'LRICH  &  CO..  1526 
East  18th  St..  Flatbush,  sewers  in  East  15th  St.  from  Ave  R 
southerly  to  sewer  summit  about  305  ft.  and  in  ISth  Ave.  from 

tii^tL°  1%'t  "*Not':d'Ai^;.'^2V^^' ''  ^''"^•^  ^■■"  ■^*- '°--  — ■  '-> 

Bid^•rfeiv'^rlpT.»^^ToV^i--o^^n^ 

5,'"  --^Yl-  and  Broadway  as  follows:  Melrose  Construction 
??i--!nV.^«^''#*  tJ2"**J.  ''^*-i  $19,550;  Laconia  Contracting  Co" 
335      Nbt«i  A'r   13^   Construction   Co..    81   East   125th   St.f  $21.- 

N.  Y.,  New  York— (Borough  of  .Manhattan)— (Official)— 
Bids  received  Apr.  19  for  installing  sewer  drainage  .system  for 
improving  drainage  of  ro„fs  and  streets  of  West  Washington 

?^^5fh*'^t''%f?'s?r^V  ^''^'■^'  Sr-  ^""^  Construction  Co:  81  las" 
i?o^  w  ^;  $12  812;  Joseph  J.  Haiduvin,  16  East  177th  St.,  $147- 
Apr  ^^"°"  Contracting  Co.,  147  East  125th  St.,  $15,329.  Noted 

o,,J^;„X"  ^"^  Vork— (Borough  of  .Manhattan)  — (Official)  — 
^nTTrTmN^*po''°'V    ''''   ^^^  ■  *"  J"' oa-i^^- :    santor^con" 

bl  RUCTION  CO.,  for  sewer  in  33rd  St.  from  10th  to  '"th 
Ave.:  LACONIA  CO.NTRACTING  CO.,  for  sewer  in  28th  St 
from  Madison  Ave.  to  Broadway. 

IV.  Y.,  Ocean  Beach— (Official)  —  Contract  for  sewer  and 
sewage  treatment  works  awarded  to  H.  L.  CONNELL,  New 
Ma'r    23  I^ederle    and    Provost,     Consult.     Engr.       Noted 

Penn..  Philadelphia— (OfflciaD—Contract  for  Frankford 
Cieek     Intercepting     Sewer     awarded     to     CANTRELL     CON 

^?8'l,Ys7^^^N^oteTFel!1o.^"''    ^^^^'^^    ^^«-    P^^'afe^^hif.^^t 

Fla.,  ICustis — (Official)— Contract  for  sanitary  sewer  sys- 
tem awarded  to  J.  F.  MORGAN  &  CO.,  Attalla, "  Ala.  $21  000 
and  for  paving  and  storm  sewers  to  CONTINENTAL  Pimr  rr 
^ov!'I'l'''a^d-Mir''r6.*°'"  ^*-   '''"   ^"''''   ^-    Y..    $5T,000.'^'N''Jted 

Ohio,  Ironton — Contract  for  7.000  ft.  of  8-in.  and  10-in 
sewer  for   Ironton   Malleable  Co.   awarded  to  MAHL  BROS.      ' 

Ind..  Bluirton — Contract  for  sanitary  sewer  in  Williams  St 
c.''.°^r,''"'^'xJ"  ^,^'^-  south  to  Arnold  St.  awarded  to  HARVEY  b' 
sARK.      Noted    Apr.    6. 

Ind.,  Ft.  Wayne — Board  of  Public  Works  awarded  contract 
S't'X^,^^?^'  '"  SP.v  Hun  District  to  MOELLERING  CONSTRI^C- 
TION   CO.      Frank   M.    Randall,    City    Engr.      Noted    M.ar.    2. 

■.,.,?'''^'''  '*""  Arbor — (Official) — Contract  for  storm  sewer  in 
Miller  Ave.  from  .Mien's  Creem  to  7th  St.  awarded  to  A  H 
PRANGE,  Grand  Rapids,  at   $6,998.      M.   Osgood,   Engr.      Noted 

Mich.,  Bad  Axe — Contract  awarded  to  FRONTIER  CON- 
TRACTING CO..  S.  D.  Morgan  Bldg.,  Buffalo.  N  Y,  at  $32  948 
for  sanitary  sewer  system  and  $6,000  for  sewage-treatment 
plant.     Noted  Mar.  23. 

Wis.,  Kenosha — Contract  for  sewers  in  Superior.  Erie  and 
Orange  St.  awarded  to  C.  JOHNSON,  224  Main  St.  B  C  Bren- 
nan.  City  Engr. 

Iowa,  lies  Moines — (Official) — Contracts  for  Closes  Creek 
Sewer  System  awarded  as  follows:  Contract  No.  1  to  INL\ND 
CONSTRUCTION  CO.,  St.  Louis.  Mo.,  at  $75,829;  contract  No  ' 
to  J.  B.  SHEETS  CO..  Pittsburgh.  Penn.,  at  $91,832.  F  n" 
Carss.    City    Engr.      Noted    Apr.    13. 

Io%vn,  Keokuk — (Official) — Low  bidder  for  sewer  in  1st  St 
was  Ette   K-   Prasse.   Keokuk. 

lown.  Mason  City — (Official) — Contract  for  sewer  construc- 
tion. Proposal  No.  2,  awarded  to  S.  R.  BOWEN  CO.,  Mason  Citv 
P.  P.  Wilson,  City  Engr.     Noted  Apr.   13. 

Iowa,  Sioux  City — Cady  &  Savonell.  at  $13,758,  submitted 
lowest  bid  for  sanitary  sewer  system  in  Crescent  Park  addi- 
tion.    T.  H.  Johnson,  City  Engr.     Noted  Mar.   2. 
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^lliiti  ,  l'".vrlclli --(nillclal)-  runliiic't  for  »toiin  m<'Wi'|-  li-uil- 
liiK  111  aiul  Iroiii  iiiiuiMdl.'um  ii wiiiilcd  to  I'ASTlillUT  CON- 
STIU'iTlliN  Co..  I'uhilli.  MliiM..  lit  Jl.r.OO,  li.  II.  WIllliiiiiM, 
City   flU,      Ni.l.-.l   Apr.    i:i. 

S.  !».,  Hcilllclil  (dltli'lnl) — Coiilnift  for  MownrH  In  Diikotii 
Aviv  mill  viiiIuii.m  ollit'r  HirvvtH  uwiirdi'd  tu  M.  M.  WADDINC- 
'IMN.    K..III.1.I.      Niit.il    Apr.    13. 

,\rk.,  Hrvtiir—  (Olllclul) — Contriii'f  fi'i'  Mowor  nvHtotn  ixnd 
wjiItT  «.iik.M  f.ir  DiNtrIrt  No.  1  iiwiiidccl  to  SIIM..IVAN.  I.ONtJ 
.V    II.\i;i:K'I"Y.    llcHMrnu'r.   Ala..   |ril.(l(>i).      Noti'd   Mar.   23. 

<'iilir..  «'iilf»l«M» — ("iiiilrai't  for  Hiinltnrv  Mi-wer  H.VHti'ni  nwanl- 
.il    III    r.\l.ll''UllNlA-AUlZONA    CDNSTUUC'TION    CU.,    at    Iflf.,- 

:i  1 .1 

c;.\un.\c;i. 

I*r<)|><>,si'il  Work 

III.,  \Viiiik<>iciin — City  contoniplatcs  BurbiiKi"  liiclinrator 
plant.     iM.  .1.   In.uthllt,  rity   Kii^r. 

Tex..  lloiiM<»ii — City  jilan.s  i  RarlinKt'  Incinerator  planl.s,  one 
on  .Sabliu-  .St.  to  sierve  entire  Ist.  3r<l,  Ith  and  6lh  Wardn,  other 
on  Mllliv  St.  to  servo  Mh  and  6th  Wards.  Kstiniuted  cost, 
$r..r)(iO    each. 

«t«i«"..  Oulmmmt — Cllv  Council  contemplates  prarbajre  In- 
cinerator plant.  Kstinuiled  cost,  .$17,70(1.  !■:.  .1.  Samson,  Clk. 
llldN   In   mill   CoiitniotN   Atviirilvd 

III..  lOlirtn — Contract  for  i;arl>ane-di.«po.sal  plant  awarded 
to  OTTO  KLUOTT  &  CO.,  SprinKtleld,  at  $S.O00.     Noted  Apr.  20. 

STREETS  AND  ROADS 
Proposed  Work 

MnNM..  Iliincook — Uids  will  he  received  hy  Massachusetts 
Highway  Commission,  Kooni  212,  State  House,  Uoston,  until 
noun.  Jlav  2,  lor  surfacinj?  section  of  State  HiKhway  in 
Hancock. 

MiiKM..  Wilbrnhiini — Hids  will  be  received  hy  Massachusetts 
Highway  Commission,  Itooni  212,  State  House,  Boston,  until 
noon,  Jlay  2.  for  surfacing  section  of  State  Hig^hway  in  Wll- 
braham. 

X.  Y..  Alliniiy— State  Senate  passed  Maier  Bill,  makinpr 
available  $10,000,000  of  second  $50,000,000  good-road  bonds 
issue. 

N.  Y.,  Albany — Bids  will  be  received  b.v  Edwin  Duffey, 
State  Highway  Comr.,  .'iS  I^ancaster  St.,  Albany,  until  1  p.m., 
May    2,    for   repairing   highways   in    various   counties. 

N.  Y.,  Albany — Bids  will  be  received  by  Edwin  Duffey, 
State  Highway  Comr..  .55  ].,ancaster  St.,  Albany,  until  1  p.m.. 
May  5,  for  repairing  highways  in  various  counties. 

IV.  Y..  .Vlhion — Election  will  be  held  May  3  to  vote  on 
$100,000   bonds  for  paving  Main  St. 

N.  Y.,  liuft'alo — Bids  will  soon  be  received  by  City  Council 
for  paving  Choate  Ave.,  Gitters  and  Oberlin  St.  Daniel  J. 
Sweeney,  City  Engr. 

X.  Y..  Iluitalci — City  plans  to  pave  Archer,  Junior,  Voor- 
hees,  Winston  and  Montacute  Ave.  and  Austin,  Halbert  and 
Spencer  St.      D.   J.   Sweeney,   City   Engr. 


I'enii.,      DiKiiifMiir        (Ofllclnl)    -  llIdH    will     be     recelveil     by 

SIn-el  Ciiiimilll.  e  iiiilll  noon.  May  1,  for  yradhiK.  curbing 
and  i.avliiK  Viola  Ave.  from  South  Ith  lo  .South  5th  Ht.  J.  A 
(  onlli).    City    I'-'iim 

IViin.,  llarrlMltiirK:--BldH  will  bo  recilvinl  by  Uobert  J.  Cun- 
nliiKhaiii,  State  MlKhway  Comr.,  until  10  a.m..  May  IG,  for  Im- 
proving   iiiiiiiber  of  county   loads. 

IVnn.,  IVrttlown — City  (Niiincll  ( iiMteiMphileM  cxpcndiliire  of 
$2(1,001)   for   Htreel    improvements. 

IVi Hi-nilliiK      ContractH    will    Moon    be    awuriled    by    cllv 

for  |lavlll^;  esllMialc-d  to  cost  $100.00(1.  Kilinond  Ulrlch,  City 
Engr.       Noted     .\l.ii.    2. 

IViin.,  \\nMlilng«i>a  -lllds  will  be  roci-lvi-d  by  T.  J.  Tliider- 
wood.  Cniili  .  1111(11  .Vlay  17.  for  paving  Washington-Bethany 
Hd.,    alioiil     I     INI 

IVnn..  WllkeM-liarrr — (Odiclal) — Bids  will  bo  received  by 
Kred  11.  dates,  City  Clk.,  until  noon.  May  2,  for  paving  17 
streets  of  city.  B.  K.  KInch,  City  Engr.  (See  udv.  Apr.  20 
Issue.) 

Vn.,  I'ortMnioiilh— Appropriation  of  $9,000  mndc  by  Nor- 
folk County  lload  Commission  for  resurfuclng  Jamestown 
Blvd. 

Yn..  ItiiNtltiirK — Klectlon  will  be  held  Miiv  S  In  Campbell 
County.  .Seneca  District,  to  vote  on  $10,000  bonds  for  road 
improvements.       Noted    Apr.    fi. 

Va.,  .Salem— lOleel  ion  will  be  held  .Mav  Ifi  in  Roanoke 
County,  Salem  .Magisterial  District,  to  vote  on  $125,000  bonds 
for   road   improvements.      C.    A.    Denit,    Clk.      Noted    Apr.    20. 

Ya.,  AYeHt  I>olnt — Election  will  soon  be  held  to  vote  on 
bonds  to  p.'ive  sidewalks  on  D  St.,  also  street  extending  from 
D   St.    to    Depot. 

^Y.  Yn.,  Ilrllngton — Bonds  for  $130,000  voted  by  Parkei- 
District  for  load   improvements. 

W.  Ya.,  lleverly — Election  will  soon  be  lield  in  city  to  vote 
on   $100,000   bonds  for   road   work. 

W.  Yn.,  Klklnn — (Official) — Election  will  be  held  in  Ran- 
doli)h  County  May  6  to  vote  on  $100,000  bonds  for  road 
improvements  in  Beverly  District.  A.  D.  Williams,  Morgan- 
town,  Ch.   ltd.   Engr. 

W.  Ya.,  Falrniunt — Election  will  be  held  May  23  in  Marion 
County,  Grant  District,  to  vote  on  bonds  for  road  improve- 
ments. 

W.  Y'a.,  Payetteville — (Official) — Election  will  be  held  in 
Fayette  County  May  27  to  vote  on  $1,010,000  bonds,  $600,000 
for  Fayetteville  District.  $310,000  for  Kanawha  District  and 
$100,000  for  Nuttoll  District.  A.  D.  Williams,  Morgantown, 
Ch.   Rd.   Engr. 

W.  Ya.,  Hiintineton — Bids  will  be  received  by  Board  of 
Commissioners  until  May  X  for  paving  number  of  streets  of 
city.     A.   B.   Maupin,   City   Engr. 

AY.  Ya.,  Lewisburg — (Official) — Citizens  of  Williamsburg 
District  defeated  $92,300  bonds  for  road  work.  John  S.  Craw- 
ford,  County   Clk.      Noted   Mar.   23. 

W.  Ya.,  LewlNburg — (Official) — Citizens  of  Greenbrier 
County,  Lewisburg  District,  voted  $153,500  bonds  for  road 
improvements.  John  S.  Crawford,  County  Clk.  Noted  Mar.  16 
and   23. 


N.  Y'.,   KllicottvlIIe 


-City  plans  to   pave  Jefferson  and   Main  .^y^  ^.„     Lumberport— Citizens  voted  $20,000  bonds  for  pav- 

ine-. 


X.  Y.,  Greenville — County  Supervisors,  Catskill,  plan  to 
construct   highway  from   Greenville   to   Coxsackie. 

N.  Y'.,  ije.xington — County  Supervisors,  Catskill,  plan  to 
construct   highway   from   Lexington   to   Prattsville. 

N.  Y.,  New  Roohelle — City  contemplates  expenditure  of 
$60,000  for  paving  Main  and  Huguenot  St.  and  5th  Ave.  John 
A.    Hadert,    City    Engr. 

X.  Y.,  New  Y'ork — (Borough  of  Bronx)  —  (Official) — Bids 
will  be  received  by  Douglas  Mathewson,  Municipal  Bldg..  177th 
St.  and  3rd  Ave.,  until  10:  30  a.m..  May  4,  for  paving  with  bitu- 
minous concrete  on  cement-concrete  foundation  East  199th  St. 
from  Bainbridge  to  Briggs  Ave.;  completing,  regulating,  grad- 
ing, setting  curbstones,  flagging  sidewalks,  laying  crosswalks, 
building  approaches  and  erecting  fences  where  necessary  in 
West  233rd  St.  from  Broadway  to  Albany  Rd.,  West  234th  St. 
from  Kingsbridge  Ave.  to  Albany  Rd.,  Grand  and  Harrison 
Ave.  from  property  line  of  Jerome  Ave.  Realtv  Co.  to  l.Slst 
St..  Dignev  Ave.  from  East  233rd  St.  to  East  237th  St.  and  in 
East  228th  St.  from  Bronx  Blvd.  to  Paulding  Ave. 

X.  Y'..  Xew  Y'ork — (Borough  of  Brooklyn) — (Official) — Bids 
will  be  received  by  Park  Board,  Municipal  Bldg.,  Manhattan, 
until  3  p.m..  May  4,  for  repairing  water  bound  gravel  asphal- 
tic  top   roads  in  Prospect  Park. 

X.  J.,  Bridgevllle — Board  of  Chosen  Freeholders  plans  to 
construct  new   road  from   Bridgeville  to  Hope. 

X"^.  J.,  Freehold — Bids  will  be  received  by  Board  of  Chosen 
Freeholders  until  May  3  for  first  section  of  Keyport-South 
Amboy  Rd.     Noted  Apr.  20. 

X".  J.,  Jersey  City — Board  of  Chosen  Freeholders  plans  to 
improve  Bergen  Turnpike  from  county  line  to  Fairview.  Esti- 
mated  cost,   $18,000. 

X.  J.,  Keyport — Bids  will  be  received  bv  Borough  Council 
until  8  p.m.,  Mav  8,  for  paving  Broad  St.  R.  O.  Walling, 
Mayor.     Noted  Mar.  16. 

X\  J..  Xewton — Township  Committee  plans  to  improve  road 
from   Flatbrookville  to  Keen's  Mills. 

X^.  J.,  Pa.ssaio — Board  of  Chosen  Freeholders  plans  to 
improve  Midvale-Greenwood  Lake  and  Hamburg-Paterson 
Rds.      Estimated   cost,    $50,000. 

X.  J.,  Pennsgrove — Board  of  Chosen  Freeholders  plans  to 
construct  new  bituminous  concrete  road  from  Pennsgrove  to 
Pennsville.     Estimated  cost,   $40,000. 

Penn.,  Benrick — City  plans  to  pave  East  4th  St.  with 
amiesite. 


AY.  Ya..  Morgantonn — (Official) — Citizens  of  Monongalia 
County,  Grant  District,  defeated  $300,000  bonds  for  road 
impiovements.  A.  D.  Williams,  Library  Bldg.,  Morgantown, 
Ch.  Rd.   Engr.     Noted  Mar.   23. 


AY.  A'a.,  XeTV  Martinsville — (Official) — Citizens  of  Wetzel 
County,  Church  District,  voted  $240,000  bonds  for  road 
improvements.  A.  D.  Williams,  Library  Bldg.,  Morgantown, 
Ch.  Rd.  Engr.     Noted  Mar.  23. 

AA'.  Va.,  North  A'iew — Bonds  for  $25,000  voted  by  citizens 
for  paving.     A.  M.  Mathew,  Mayor.     Noted  Mar.  9. 

AA'.  Va.,  Parkersburg — (Official) — Election  will  be  held  in 
Wood  County  May  2  to  vote  on  $100,000  bonds  for  road 
improvements  in  Lubeck  District.  A.  D.  Williams,  Morgan- 
town,    Ch.    Rd.    Engr. 

AY.  Va.,  Spencer — (Official) — Election  will  be  held  in  Roane 
County  May  13  to  vote  on  .$100,000  bonds  for  road  improve- 
ments in  AValton  District.  A.  D.  Williams,  Morgantown,  Ch. 
Rd.  Engr. 

AV.  A'a..  AA'est  Fnion — (Official) — Bids  will  be  received  by 
Hiram  Hutson,  Clk.  Doddridge  County  Court,  until  noon.  May 
12,  for  constructing  number  of  roads  in  West  Union  District. 
Horner   Bros.,    314   West   Main   St.,   Clarksburg,   Engr. 

N.  C,  Bladenboro — Bladenboro  Township  sold  $25,000  bonds 
for    road    improvements.      Noted    Dec.    2. 

N.  C.  Dunn — Bids  will  be  received  by  city  until  May  1  for 
25,000  yd.  sheet  asphalt  and  gravel  paving  with  cement  com- 
bined curb  and  gutters  and  2,000  ft.  storm  sewer.  T.  W.  Turn- 
age,  Mayor.     Noted  Apr.  13. 

N.  C,  Greenville — Bids  will  be  received  by  city  until  May  1 
for  about  12,000  sq.yd.  granolithic  sidewalks.     A.  Dunn,  Mayor. 

N.  C.  Xorth  AVilkesboro — Bids  will  soon  be  received  by  city 
for  4.000  vd.  bituminous  macadam  pavement.  W'.  A.  BuUis, 
Clk.  and  Treas. 

X.  C  Pitt.sboro — Bonds  for  $50,000  voted  by  Chatham 
County,   Cape   Fear  Township,   for  road  work.     Noted  Mar.   23. 

N.  C,  Pittsboro — Election  will  be  held  May  16  in  Chatham 
County.  Haw  River  Township,  to  vote  on  $20,000  bonds  for 
road  improvements. 

X.  C,  Raleigh — Commissioners  of  Wake  County  contem- 
plate expenditure  of  $30,000  for  paving  portions  of  Country 
Club  and  Louisburg  Rd. 

X.  C,  Smithfleld — Bonds  for  $16,000  voted  by  Micro  Town- 
ship,  Johnston   County,   for   road  work. 
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N.  C,  WIlMon — Bids  will  be  rpceived  by  Board  of  Commis- 
sioners until  Apr.  11  for  about  40,000  sq.yd.  pavinf?  with  alter- 
nate l)ids  on  100.01)0  S(i.yd.  including  curbing.  KutterinK  and 
stoim   drains.      Anderson   <fe   Cliristie,    Charlotte.    Engr. 

S.  v.,  <:oliiniliiii — Bids  will  be  received  bv  R.  C.  Keenan, 
Council  Su|it.  ol  St.,  until  Mav  !l,  for  17,000  sq.yd.  pavhiK  and 
ourl)inK.     .John  McN'eal,  City  Engr. 

S.  C,  liiioii — Citizens  of  Union  County  defeated  $250,000 
bonds    for    road    improvements.      Noted    Mar.    9. 

(ill.,  Atlaiitn — City  plans  to  improve  De  Gress,  Corput, 
Abbott,  Innian,  Trinity  Capitol,  Way  man  and  Milton  St.  R.  M. 
Clayton,   City   Engi-. 

c;n.,  .\HKii.sta — Citv  will  pave  Central  Ave.  from  Hickman 
Rd.  to  Baker  Ave.  Estimated  cost,  $10,000.  N.  WinKfield.  City 
Engr. 

«;«»  llnrneNvlile — Citizens  voted  $10,000  bonds  for  street 
improvements.     Noted   Apr.  fi. 

(;«.,  'I'homasville — IMans  being  considered  by  city  for  pav- 
iuf^   miinlur  of  sidewallvs. 

<J»„  Tifton — Bonds  for  $15,000  voted  bv  citizens  for  paving. 
Noted   F<  b.   24   and   Mar.   0. 

Pin.,  Arrndia — Bids  will  be  received  l>y  Commissioners  of 
De  .Sola  County  until  May  2  for  improving  roads  in  District 
No.    5,   about    5fil,749    sq.yd.,    also   brick   and    concrete    curbing. 

Kin.,  finry — < Tampa  post  office) — Election  will  be  held  May 
16  to  vote  on  $16,000  bonds  for  street  improvements.  C.  W. 
Smith.    Mayor. 

Fla.,  Miami — Bids  will  be  received  by  Commissioners  of 
Bade  County  until  Mav  3  for  Miami-Marco'  portion  of  Tamia'ni 
Trail,  in  .Special  Road  and  Bridge  District  No.  2.  Z.  T.  Mer- 
ritt.    County    Clk.      Noted    Sept.    16    and    Jan.    20. 

Mi.sH.,  ChnrleNtoii — Board  of  Supervisors  of  Tallahatchie 
County  contemplates  $200,000  bond  issue  for  road  and  bridge 
work   in  Distiicts  Nos.   4  and  5.      D.   S.  Henderson.   Clk. 

Mixs.,  <'<>lninbiiN — Bids  will  be  received  bv  Commissioners 
of  l/owndes  County,  District  No.  2,  until  Mav  10.  for  10  mi. 
macadam  road.  About  $20,000  available  for  work.  G.  E. 
Hauser,   Columbus,   Engr.      Noted   Apr.   13. 

MIss„  ColiimbiiH — Bids  will  be  received  bv  Commissioners 
of  Lowndes  County  until  Mav  10  for  4'/.  mi.  road  in  Bent  Oaic 
Rd.    District.      G.    E.    Hauser,    Columbus,"  Engr. 

MIhh.,  Grennda — Bids  will  be  received  by  L.  B.  James.  City 
Pecdr..  until  May  1,  for  approximately  11,000  yd.  creosoteii 
block  paving,  including  curbing,  guttering  and  storm  sewers. 
B.   F.  Thomas,   Mayor.      Noted   Apr.   20. 

Miss.,  <;ulfi>«rt — Bids  will  be  received  by  Board  of  Super- 
visors of  Harrison  County  until  May  1  for  grading,  draining 
and  surfacing  about  60  mi.  highway.  J.  F.  Galloway,  County 
EngT. 

Mis«.,  Jnel(S«n — Bonds  for  $30,000  voted  for  road  work  in 
Hinds  County. 

MiMM.,  I.anrel — Bids  will  be  received  by  Commissioners  of 
Highway  District  No.  2  of  Jones  County,  until  noon.  May  4, 
for  about  23.62  mi.   highways.     .S.   W.   Lindsey,   Chn. 

Miss.,  Lexinfrton — Board  of  Supervisors  of  Holmes  County 
<  ontemplates  bond  issue  for  road  work  in  District  No.  2.  J.  H. 
Fuqua.  Clk. 

Mi«N.,  Meridian — Bids  will  be  received  by  H.  F.  Broach,  Chn. 
Good  Rd.s.  Comn.  of  Distiict  No.  1,  for  road  work  in  Lauder- 
dale District.     J.  T.  Pinkston,   Engr. 

MiHH.,  PnMeaj;;ouIa — Election  will  be  held  May  9  in  Jackson 
County  to  vote  on  $85,000  bonds  for  road  fromPascagoula  to 
Gautier.     Noted  Mar.  9. 

L,n.,  NatehitoelieN — Bonds  for  $20  000  voted  by  Natchitoches 
Parish,   Rd.    District   No.    IS,    for   road   improvements. 

La.,  AVest  M<>iiro«> — Election  will  be  held  May  16  to  vote 
on    $45,000    l)oiids,    part   of   which    will    be    used    for   road    woik. 

Tenii.,  Ileiiton — Commissioners  of  Polk  County  will  con- 
struct highway  over  Appalachian  Mountains.  17"  mi.  C.  P. 
Williams,    Benton,   Engr. 

Tenii.,  Ilri.stol — City  will  issue  $36,000  bonds  for  improving 
streets  in  Street  Improvement  District  No.  2.  W.  H.  L.vnn, 
Comr.  of  Finance.     Noted  Mar.  2. 

Tenii.,  Decatur — Bids  will  be  received  by  Commissioners  of 
Meigs  County  until  Mav  1  for  improving  number  of  roads. 
Citizens  recently  voted  $100,000  bonds  for  this  purpose.  R.  L. 
McKenzie,  .Secy.     Noted  Mar.   2. 

Tenn.,  ,laNi>er — Bids  will  be  received  by  Commissioners  of 
Marion  County  until  May  12  for  road  to  be  link  in  Dixie 
Highway.      Estimated  cost,   $60,000. 

Tenn.,  Knoxville — Bids  will  be  received  by  ,T.  Douglas, 
Supt.  of  Pub.  Rd.  Comrs.,  until  May  3,  for  grading  and  macada- 
mizing about  10  mi.  road  in  Knox  County.  R.  O.  Gallaher, 
County    Kngr, 

Tenn.,  liawreneeburfc — Bonds  for  $250,000  voted  h\-  Law- 
rence County  for  road  improvements.  Noted  Jan.  20  and 
Mar.   23. 

Tenn.,  Lonsdale — Bonds  for  $30,000  voted  by  citizens, 
$18,000  of  which  will  be  used  for  street  improvements.  H.  E. 
Christenberr.v,  Mayor. 

Ky.,  Kardstown — Election  will  soon  be  held  in  Nelson 
County  to  vote  on  $200,000  bonds  for  road  and  bridge  work. 
G.  M.  Wilson,  interested. 

Ky„  Cadiz — Election  will  be  held  June  15  to  vote  on  $150,- 
000  bonds  for  roadwork  in  Trigg  County.     Noted  Apr.  20. 

Ky.,  Greenville — Bids  will  be  received  by  O.  I,.  Roark,  City 
Clk.,  until  Mav  2,  for  paving,  curbing  and  guttering  various 
streets.     Estimated  cost,   $30,000. 

Ky.,  Graves — Bonds  for  $40,000  voted  by  citizens  of  Powell 
County  for  road  improvements. 

Ky„  Hopkinsvllle — City  Commissioners  appropriated  $13.- 
000  for  improving  portions  of  North  Main,  West  7th  and 
Liberty    St.      C.    A.    Cundeff.    City    Engr. 


Ky.,  Lexlnicton — Bids  will  be  received  by  Commissioners  of 
Fayette  County  until  May  1  tor  constructing  roads.  Esti- 
mated cost,  $300,000.  R.  W.  Davis,  County  Rd.  Engr,  Noted 
Apr.   6. 

Ky.,  :tlayNville — Election  will  soon  be  held  in  Mason 
County   to  vote   on   $40,000  bonds  tor   road  improvements. 

Ky.,  Stanton — Commissioners  of  I'owell  County  contem- 
plate  $40.ij()0   liond   issue   for  road   work. 

Ky.,  W  liitesliurK — Plans  being  considered  by  city  for  recon- 
structing .Main  St. 

Ohio,  ile.iLley — Bids  will  be  received  by  city  until  May  8  for 
improving   Drexel   Ave.   from   Denver  to   Maryland   Ave. 

tlhio.  Canton — City  Council  adopted  resolution  to  improve 
Newton  Ave..  N.  W,.  from  2nd  to  8th  St.,  N.  E.  William  E. 
Sarver,  City  Engr. 

(Miio,  Cedarvllle — City  Council  passed  resolution  to  Improve 
Main   St. 

Ohio,  Clneinnntl — Plans  being  prepared  for  paving  Jones 
.St.  fioni  Armory  Ave.  to  Liberty  St.  Estimated  cost,  between 
$12,000   and    $13,000.      F.    S.    Krug.    City    Engr. 

Ohio,  Clnelnnnti — Plans  being  prepared  for  improving  num- 
ber of  roads  in   Hamilton  County.     W.   H.  Boeh,  County  Engr. 

Ohio,  (  iiluinhus — (^ity  plans  to  repave  West  Broad  St.  from 
Sandusky   St.   to  Shady   Lane.      H.   Maetzel,   City   Engr. 

Ohio,  Columbus — (Official) — Bids  will  be  received  by  Board 
of  Conimissioneis  of  Franklin  County  until  noon,  May  12, 
for    road    and    bridge    work    in    county. 

Ohio,  ('restline — City  will  award  contract  for  brick  paving 
estimated  to  cost  $9,000  about  June  1.  J.  W.  Atkinson,  315 
Boston    .St.,    Gallon.    Engr. 

Ohio,  Uelnivnre — City  Council  adopted  resolution  to  pave 
West  Central  Ave.  from  Franklin  to  Elizabeth  St.  George  S. 
Irwin,   City   Engr. 

Ohio.  Fayette — (Official) — Bids  will  be  received  bv  C.  D. 
Hause,  Village  Clk.,  until  noon.  May  S,  for  paving  Main  St. 
from   east    line   of   Ohio   St.    to   east   corporation    line. 

Ohio,  Flndlav — Citv  Council  adopted  resolution  to  improve 
Putnam  St.     U.   K.   Stringfellow,  City   Engr. 

Ohio,  Flndlay — City  contemplates  improvement  of  Glendale 
Ave.  from  east  ei^d  of  present  pavement  to  west  line  Of  Wash- 
ington Ave.     U.  K.  Stringfellow.  City  Engr. 

Ohio,  Findlny — City  Council  adopted  resolutions  for  im- 
proving Larkins  and  Prospect  St.  and  Meeks  Ave.  U.  K. 
Stringfellow,   City    Engr. 

Ohio,  Fremont — City  will  sell  $43,200  bonds.  Proceeds  will 
be  used  for  street  improvements.     C.  A.  Hochenedel,  City  Engr, 

Ohio,  Lima — City  Council  passed  ordinance  to  improve  Cal- 
umet St.  from  159  ft.  south  of  Linden  St.  to  Eureka  St.  Carl 
Bryson,   City   Engr. 

Ohio,  Lisbon — Surveys  being  made  for  grading  road  in  St. 
Clair  Township,  Columbiana  County. 

Ohio,  Mansfield — City  Council  passed  ordinance  for  improv- 
ing  number   of   streets.      W.   J.    Hazleton,   City   Engr. 

Ohio,  Mansfield — City  Council  passed  resolution  to  improve 
Glessner  Ave.  from  Main  to  Mulberry  St.  W.  J.  Hazleton. 
City    Rngr. 

Ohio,  Maumee — Plans  being  prepared  for  paving  about 
20.000  sq.yd.     G.  Champe,  610  Nasby  Bldg..  Toledo,  Engr. 

(>hio,  Minerva — Bids  will  soon  be  received  by  city  for  pav- 
ing Main  St.     James  Murray,  Mayor. 

Ohio,    \e«-    .\ll>.iny — Bids   will    be   received   bv   N.    D.    Kern, 

Clk..  until  noon.  May  12.  for  constructing  sidewalks  on  vari- 
ous streets.  Jennings,  Lawrence  &  Lindsay,  Hartman  Bldg., 
Columbus,    Engr. 

Ohio,  Newark — City  Council  passed  ordinance  to  improve 
North    Vine    St.      C.    H.    Wells.    City    Engr. 

Ohio,  New  Hhilndeiithia — Bids  will  be  received  about  May  10 
by  R.  H.  Nussdorfer.  Audr.  Tuscarawas  County,  for  improv- 
ing   number   of    roads. 

Ohio,  New  Philadelphia — Bids  will  soon  be  received  by 
city  for  i)aving  about  16,000  sq.yd.  with  brick.  George  E. 
Arnold,  City   Engr. 

Ohio,  Norwood — Plans  prepared  for  extending  Melrose  Ave. 
from  Smith  Rd.  to  Beach  St.  and  Parmalee  and  Wakefield  PI 
Estimated  cost.  $6,500  and  $10,000,  respectively.  J.  G.  Schmidt. 
City  Engr. 

Ohio,  St.  Clairsville — County  contemi)lates  election  to  vote 
on    $1.000.noO    bonds   for    road    improvements. 

Ohio,   Warren — City   Council   passed    resolutions   to    improve 
Austin   Ave.    from   West    Market   St.    northerly    to   Ward    Ave 
Ohio  St.  from  West  Market  St.  to  northerly  end  of  Ohio  St.  and 
West    Summit    St.    from    northerly    end    of    Ohio    .St.    to    bridge 
across  Mahoning  River.     H.  S.  McKibben.   City  Engr. 

Ohio,  West  .leirtrson — City  Council  passed  ordinance  to 
imitrove  West  Walnut  St.     F.  G.  Brown,   City  Clk. 

Ohio,  Youniistown — Ordinance  passed  bv  Citv  Council  for 
improving   Taft   .We.      F.   M.   Lillie,   City   Eiigr. 

f)hl«,  VouuKstown — City  Council  passed  resolution  to  open, 
widen  and  extend  East  Madison  Ave.     F.  M.  Lillie,  City   Engr. 

Ohio,  Vounicstown — City  Council  passed  ordinance  to  im- 
prove Market  St.,  Central  Sq.  and  Wick  Ave,  F.  M.  Lillie,  Citv 
Engr. 

Ohio,  YnunKHtown — City  Council  passed  ordinance  to  grade 
McGregor   St.    between   Shady   Run   St.   and   South   Ave.     F.   M. 

Lillie,  City  Engr. 

Ind.,  Angola — Bids  will  be  received  bv  Rov  Hirst,  City  Clk.. 
until  1:30  i).m  .  May  9,  for  about  20,000  sq.yd.  of  paving  on 
North   Wayne   St.     C.   F.   Powers,  City   Engr. 

Ind.,  Delphi — (Official) — Bids  will  be  received  by  Com- 
missioners of  Carroll  County  until  noon,  Mav  2,  for  improv- 
ing  number   of  county   roatTs.     H.    D.   Good,   Audr. 
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IidI.,  lOviniMvlllr  -  KIiIh  will  HOdii  Ixt  ri-i'i<l vol  by  lloanl  of 
I'lililU'  W'iiiUm  lor  linprovliiK  liiiliitim  uiid  M<-l(l('lliU(!h  Ave. 
iinil    Illinois  aiol    W'lilnut    .SI.      .1.    I  >.   Sii  iiikIitm,   City    l-;iiKI' 

■  ml..  IiiiIIiiiiiiimiIIm  |!I<I.m  will  Im'  I  kii'IviiI  liy  K.  ( S.  Snurliltr. 
TifiiM.  or  .Marlon  fountv.  imlll  2  p.in.,  Miiy  2.  for  purcluiHt'  of 
:f3(i.::'IO   hoinis   ror    roiid    work. 

Intl..  IndlniiniMillH  lililM  will  lir  rpcrlvi-il  by  C'oininlHHlonfrH 
of  .Marlon  Coiinly  until  10  u.ni..  Miiy  10.  for  furnUliInK  load 
tdl   lor  bl«b\vayM.      I..   K.    KoHlcr.   ,\udi-. 

Iiiil..  I.IkoiiUt-  (OIIWIaD  — HUIm  will  br  n-cidvi'd  by  City 
«'ouiull  at  olIli-i>  of  I'ltv  Ch'rk  iiiilll  7  ii.ni..  May  3.  for  iiavlnn 
.Main.  iHt.  I'd.  3d.  Ith,  r.th.  C.th.  Wood,  Union  and  Calvin  St.  and 
l-'t.  Wavnc  ltd.  HoHSbaik  «:  Mi'Kor.  Man.itlold,  Oblo,  ICnk'l'. 
Nt>tod    |l\l).    17. 

Iml..  l.oKnnniMirt  (Olllilal)- -lloai  il  of  I'ublU'  WoikH  rc- 
fu.Mi'd  iMtltloii  to  Iniprovi'  McCarthy  .-^t.  II.  II.  TliomiKson.  City 
l':nKr.      Noti'd    .Vpr     13. 

Intl.,  \orth  \«Tiioii-  (Olllclal)  — MUKs  will  be  ri'cplvod  by  C 
W.  Mll.-.s.  Citv  I'-.n^r..  In  about  a  inonib  for  iiavlni;  Madison. 
()  anil   M   .Vvr.'and   f.tb   St.    Kxtcnslon.      Not.'d   Apr.    13. 

Inal.,  South  llrnii  — ( Olllclal )-  HUIk  will  he  received  by 
WoiU.M  until  May  Hi  for  71.500  sq.yd.  pavlnp. 
$1.')  1.00(1,      F.    .1.    AndiT.Mon.    CItv    ICnRr.      Noted 


lo«\ii,  t.iiKi-iiltiTu    -I'rcHH  reportM  Mtato  city  |>laiiH  to  oil  and 
Kiavcl    llH   MtnelM. 

Itimi,    liliiKrove-   City    ('uiincll    petitioned    to    puve    WeHt   2d 
giilnib\    and   (ireen   St.      (i.   C.    Huhhurd.   City   Clk. 

"  iMii,    liiii>«vUl€' City    iilaiiH    to    pave    portloiiH    of    Hevcral 


■IM. 


IleiKl  — (C)inilal)  — lUd.s  will  be  received  by 
Works  until  10  a.m..  May  Iti.  for  j)avlnK  Kddy 
;ika    Ave.      V.    C.    Sweenev.    Clk.    of    Md.      Noted 


Hoard  of  Publb 
K.Mthnati'd  eo.st. 
Mar.    30 

■  nil..     South 
Hoard   of   l-'.ihlic 
SI.    and    Mlsliaw 
Mar.    ii    and    30. 

MIoh.,  .\«Irlnii  — Bonds  for  $150,000  recently  voted  by  county 
for    road    work    in    4    townshljis. 

>lleh..  I«n>  <lty — IMans  behiK  considered  for  pavinp  Har- 
rl.'Joii  St       II    ('    'Phoniiison,  City   KnKr. 

^Ileh..  KNeaiiahn — Bonds  for  $100,000  voted  by  county  for 
road    inipro\  enuiits. 

llloh..  loiiln — (OfTlcial) — Bids  will  be  received  by  D.  M. 
Steele.  Citv  Clk.,  until  7  p.m..  May  2.  for  paving  West  Main  St. 
from  west  line  of  Yeomans  St.  to  city  limits.  E.  H.  Christ. 
City   Knsr. 

MIeh.,  Newherry — Bids  will  be  received  by  Road  Commis- 
sioners of  Luce  County  until  10  a.m..  May  1,  for  improving 
number   of   roads. 

MIoh..  Van-  Vnw — (Official) — Bids  will  be  received  by  H.  D. 
Spicer,  VillaKe  Clk..  until  noon,  May  1,  for  constructing  2- 
course  concrete  pavement  in  Paving  District  No.  3.  also  for 
paving  of  2  intersections.  Main  and  Gremp  St.  and  Main 
and  Niles  St.      (See  adv.  Apr.   20  issue.) 

Mlph.,  I*lgeoii — Oliver  Township  plans  to  construct  2  mi. 
State   Reward   road   during  year. 

Mioh.,  St.  JohiLs — (Ollicial) — Clinton  County  defeated  $100.- 
000  bonds  for  road  improvements.  John  Walker,  County  Clk. 
Noted    Jan.    27. 

III.,  .Vlton — Bids  will  be  received  by  Board  of  Local  Im- 
Iiroveinonts  until  2  p.m.,  May  2.  for  paving  9  streets  Vi^ith  vitri- 
fud   brick.      T.   H.    Landon.   City   Engr. 

III.,  nyroii— Bids  will  be  received  by  T.  C.  Gill,  Town  Clk., 
until  noon.  May  12.  for  9  mi.  macadam  roads.  A.  Anderson, 
Polo,  Supt.  Highways. 

111.,  Decatur — Bids  will  be  received  about  June  1.  for  pav- 
ing East  Main  and  East  Prairie  St.  with  brick.  P.  T.  Hicks, 
City   Engr. 

III..  East  St.  liouis — City  plans  to  pave  State  St.  from  36th 
to  Sflth  St.     Estimated  cost,  $350,000.     E.  F.  Harper,  City  Engr. 

HI.,  I.yiinville — Bids  will  be  received  by  Town  Clk.  until 
noon.  .May  4.  for  lOU  mi.  water  bound  macadam  road.  A. 
Anderson."  Polo,   Supt,   Highways. 

111.,  lit.  :»lorri.s — Bids  will  be  received  by  W.  H.  Miller, 
Town  Clk,.  until  noon.  May  5,  for  11  mi.  gravel  roads.  A. 
Anderson.   Polo.   Supt.  Highways. 

HI.,   Peoria — Citizens   defeated    proposition    to   create   $500,- 

000  bond    issue    for    improving   county    roads. 

III.,  Springfield  —  Plans  being  considered  for  resurfacing 
South  Walnut  St.  Estimated  cost,  $10,000.  W.  D.  Seeley,  City 
Engr. 

III.,  Sterling — (Official) — Bids  will  be  received  by  Roy  Baer, 
Town  Clk.,  until  10  a.m..  May  9,  for  26,803  sq.yd.  brick  paving 
on  Lincoln  Highway.  V.  N.  Taggett,  Morrison,  County  Supt. 
of  Highways.     Noted  Mar.   23. 

HI.,  ^Voo.<iuIlg — Bids  will  be  received  by  J.  C.  Hagerman, 
Town  Clk.,  until  noon.  May  3,  for  4  mi.  roads.  A.  Anderson, 
Polo,  Supt.  Highways. 

AVIs.,     -\piiIeton — County     voted     $700,000     bonds      for     road 

work.       Noted    Feb.     24. 

AVis.,  Neenah — Bids  will  soon  be  received  by  city  for  about 

1  mi.  paving   in  Nicolet  Ave.     H.   S.  Zemlock,  City  Clk. 

AVi.s.,  Oshkosh — Bids  will  be  received  by  Board  of  Public 
W'orks  until  2  p.m..  May  3,  for  cement  sidewalks,  driveways 
and    steps    and    buttresses    on    high-school    grounds. 

Vl'is.,  Sheboygan — (Official) — Bids  will  be  received  at  office 
of  Board  of  Public  Works  until  4  p.m..  May  1,  for  improving 
North  11th  St.  from  Wisconsin  to  Geele  Ave.  C.  U.  Boley,  City 
Engr. 

AVis.,  Two  Rivers — Bids  will  be  received  by  Board  of  Public 
Works  until  7:30  p.m.,  May  6,  for  paving  School,  Madison  and 
5th  St. 

lona,  Ames — Citv  plans  to  pave  5th  St.  A.  B.  Maxwell, 
City   Clk. 

lovra,  Atlanta — Bids  will  be  received  by  Charles  Bigler, 
Town  Clk.,  until  May  1,  for  5  mi.  grading  in  Rock  Falls  Town- 
ship,  Holt  County. 

Iowa,  Grinnell — (Official) — Bids  will  be  received  by  A.  C. 
Harriman,  Citv  Clk.,  until  7  p.m..  May  10,  for  24,000  sq.yd. 
bitulithic.  brick  or  asphalt  paving  and  17,000-ft.  curbing  and 
guttering.  Iowa  Engineering  Co.,  Clinton,  Engr.  Noted 
Feb.   10. 


lowii,  Mhkoii  city  --Cerro  Gordo  Counly  plaiiH  to  hard  Hiir- 
face  2  ml.  of  MnHon  City-Clear  Lake  lid,  lOHllinated  coHt 
between    Jl(i,(iiiii    and    112. OdO.      R.    E,    R.ibi-rlHon,    County    KnKr. 

iotva,  MUNcntltie  KIdH  will  noon  bo  recc^lved  bv  ilty  for 
paving   estlniiileil    to  cowl   $55,000.      C.    II,    Young,   CIt.v    ICniir. 

lown,  Sioux  City  City  Council  pnHHcd  n-HtdiitionH  to 
repavi-  Ith.  5tli.  filb.  DouglaH,  Pearl,  Nibrnska  and  Pierce  .St. 
T.    II,    Johnson,   City    lOngr. 

Iowa,  Sioux  City — City  Council  iMlilionid  to  pjive  Garret- 
son  Ave  from  Newton  to  Paxlmi  St.  T,  II.  .lohntion,  City 
Engr. 

Minn.,  Alexaniirlii  -  Bids  will  be  received  by  CommisHlonerH 
of  IioumIms  County  until  1  p.m..  May  3,  for  Improving  and 
constructing  number  of  state  and  county  roads.  C.  H.  JenHen 
Audr. 

Minn,  ChnMka — Bids  will  be  received  by  CommlsHloners  of 
Carver  County  until  3  ii.m.,  May  2.  for  constructing  section 
of   road    known   as   Smlthtown    Hay    ltd.      J.    H.    Coritiolly,    Audr. 

Minn.,  Kent  —  Bids  will  be  received  until  2  p.m..  May  2,  by 
Ho.nil  of  Su|)crvisors  of  Nordick  Township,  for  4  ml.  public 
roads.      H.    H.    Uieland,   Clk. 

Minn.,  Wlllniar — Bids  will  be  received  until  3  p.m.,  May  16, 
by   S.    Nelson,   Audr.    K.mdiyohl    County,    for   state   road    work. 

Minn.,  Worthington — Bids  will  be  received  by  Commission- 
ers of  Noble  County  until  10  a.m..  May  4,  for  County  Job  No. 
6,  State   Rd.   No,   2,   Indiiin   Lake  Township,     G.  .Swanberg,  Audr, 

Kan.,  Cherryvale — City  contemplates  paving  4th  St.  from 
Neosha    to    Olive    St.      M,    Cook.    Mayor. 

Knn.,  Paola — Bids  will  be  received  until  5  p.m..  May  2. 
by   O.   E.    Long.   City   Clk.,    for   improving   North   Pearl   St. 

Kan.,  IMttNburgh — City  Council  passed  resolution  to  curb, 
gutter,  grade  and  pave  Forest  Ave.  from  Catalpa  Ave.  to 
Georgia  St.     L.   K.   Curfman,   City  Engr. 

Kan.,  Sniina — Bids  will  be  received  by  Charles  E.  Banker, 
City  Clk.,  until  8  p.m..  May  1,  for  paving,  curbing  and  gutter- 
ing various  streets.  I*.  G.  Wakenhut,  City  Engr.  Noted 
Mar.  2. 

Kan..  Wichita — (Official) — Bids  will  be  received  about  June 
10  for  paving  Mead  Ave.  from  Douglas  to  2nd  St.  Estimated 
cost,   $25,000.     B.   C.   Wells,   City   Engr.      Noted   Apr.    13. 

Neb.,  Tremont — (Offici.il) — Bids  will  be  received  by  P.  A. 
Nelson,  Chn.  Bd.  of  Pub.  Wks.,  until  7  p.m.,  Ma.v  5,  for  paving 
10th  and  5th  St.  and  Clarkson  Ave.  L.  M.  Roessler,  City  Engr. 
Noted  Mar.  16  and  Apr.  13. 

Neb.,  Grand  Island — City  contemplates  paving  portion  of 
Pine    St.      H.    E.    Gilford,    City    Clk. 

Neb.,  North  Platte — (Official) — All  bids  reaeived  Apr.  14 
for  about  45,000  yd.  paving  in  District  No.  1  rejected.  New 
bids  will  be  received  until  May  12.  C.  E.  Elder,  City  Engr. 
Noted   Apr.    6. 

S.  D.,  Brentford — Bids  will  be  received  until  noon,  May  1, 
by  Board  of  Supervisors  of  Tetonka  County,  for  grading  10 
mi.  road. 

S.  D.,  Spearflsh — Bids  will  be  received  until  8  p.m..  May  1, 
by  W.  Harkness,  City  Audr.,  for  street  improvements  in  city 
during  year. 

S.  D.,  Wessington  Springs — Bids  will  be  received  by  S.  E. 
Miller,  Clk.,  Media  Township  Bd.,  until  May  2,  for  grading 
work  during  year. 

N.  D.,  Bismarck — City  contemplates  expenditure  of  $450,- 
000  for  paving.     R.   H.  Thistlewaite,  City  Clk. 

N.  D.,  Mandan — (Official) — Bids  will  be  received  at  office 
of  County  Auditor  of  Morton  County  until  1  p.m..  May  15, 
for  grading  and  terracing  Court  House  Hill.  Lee  Nichols, 
County  Audr.     (See  adv.  Apr.  20  issue.) 

N.  D.,  Minot — (Official) — City  Commissioners  plan  to  pave 
about  25,000  sq.yd.  in  business  and  residential  sections.  E.  J. 
Thomas,   City  Engr. 

N.  D.,  New  Rockford — Bids  will  be  received  until  3  p.m.. 
May  1,  by  J.  McLachlan,  Audr.  Eddy  County,  for  grading  num- 
ber of  roads. 

N.  D.,  New  Rockford — Bids  will  be  received  by  W.  C. 
Dresser,  City  Audr.,  until  8  p.m..  May  1,  for  cement  crosswalks 
and  sidewalks  during  year. 

N.  D.,  Wyndniere — Bids  will  be  received  until  10  a.m.,  May  6, 
by  M.  Hauge,  Clk.  Freeman  Township,  for  highway  improve- 
ments. 

Mont.,  Anaconda — Bids  will  be  received  by  M.  J.  Kelly,  City 
Clk..  until  8  p.m.,  May  1,  for  curbing  and  constructing  side- 
walks.    "W.   B.   Vestal,   Jr.,  City   Engr. 

Mont.,  Anaconda — City  created  Special  Improvement  Dis- 
trict No.  76  and  contemplates  expenditure  of  between  $18,912 
and  $27,812  for  paving  in  same.  W.  B.  Vestal,  Jr.,  City 
Engr. 

Mont.,  Dillon — Citv  plans  to  pave  about  20.000  sq.yd.  dur- 
ing year.     W.  E.  Chapman,  City  Engr. 

Mont.,  Neihart — County  will  soon  award  contract  for  road 
between  Neihart  and  White  Sulphur  Springs. 

Mo.,  Cassville — Barry  County.  Monett  Special  Rd.  District, 
voted    $60,000    bonds    for    road    improvements.      Noted    Apr.    6. 

Mo.,  Harti — City  plans  to  pave  4  streets  around  square. 
Estimated  cost,  $12,000. 

Mo.,  Hillsboro — Bonds  for  $500,000  voted  by  Jefferson 
County  for  road  and  bridge  work.  H.  D.  Griffith,  Hillsboro, 
Engr.      Noted   Mar.    23. 
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Mo.,  KituNiiN  city — County  plans  to  Improve  Holmes  St.  Ud. 
from  southcin  city  limits  south  about  3  mi.  A.  Soutliern, 
County  I>]nKr. 

Mo.,  KiiiiMiiH  C«y — City  plans  to  pave  18th  St.  from  Grand 
to  Woodlaiui  Ave.     Curtis  Hill,  City  Engrr. 

Mo.,  KiiiiHiiM  City — -Board  of  Public  Works  plans  to  pave 
Main,  r.itli,  Wyandotte,  46th,  West  I'rospect,  West  Sfjth  and 
Summit    St.    and   Troo.st    Ave.      Curtis    Hill,    City    EuKr. 

Mo.,  :>loiu>tt — Monett  Special  Road  District  voted  JGO.OOO 
bonds  for  road  improvements.  W  H.  Fly,  Comr.  Note('  Mar. 
30  and  Apr.   13. 

Mo.,  .St.  LoiiiM — Bids  will  be  received  at  office  of  Board 
of  Public  Service,  Room  315,  City  Hall,  until  noon.  May  2, 
for  improving  alleys  in  number  of  city  blocks.  E.  K.  Kinsey, 
Pres. 

Mo.,  St.  IjOuIs — (Oflicial) — Bids  will  be  received  by  E.  R. 
Kinsey,  Pres.  Bd.  of  Pul).  Ser.,  Room  31.')  City  Hall,  until  noon. 
May   2,    for   improving   Thckia   Ave.   and   Arsenal   St. 

Mo.,  Sedulia — Bid.s  will  be  received  by  W.  E.  Gold,  City 
Clk.,  until  T)  p.m..  May  1  for  constructing  concrete  sidewalks 
on  east  side  of  Hancock  Ave.  from  !)th  to  10th  St.  and  from 
12th  St.  to  alley;  also  on  Broadway  from  Center  Ave.  to  157th 
St.      F.   T.    Learning,    Engr. 

Mo..  Withers  MIIIh — Property  owners  plan  to  gravel  West 
Ely  Rd.     Estimated  cost,  $20,000.     C.  C.  Dudley,  interested. 

Ark.,  Kiirrkn  SprinKN — County  plans  to  construct  highway 
from  Eureka  Springs  to  Seligman.  H.  N.  Pittman,  County 
Judge. 

Ark.,  Humphrey — Plans  prepared  by  Hugh  R.  Carter,  State 
Highway  Kngr.,  for  macadam  road  from  Humphrey  to  Gold- 
man.     Estimated    cost,    $27,500. 

Ark.,  MiirfreeMboro — -Lund  &  Hill.  Engr.,  Little  Rock,  en- 
gaged by  I'ike  County  Jeffi'rson  Highway  Association  to  pre- 
pare plans  and  make  surveys  for  county's  portion  of  Jefferson 
Highway.      lOstimated    cost,    $150,000. 

Tex.,  linllineer — County  voted  tax  for  road  work.  Con- 
templates expenditure  of  $15,000  annually.     Noted  Mar.   9. 

Tex.,  liiiMtrop — Citizens  voted  $30,000  bonds  for  road  im- 
provements  in   Cedar  Point  Precinct.     Noted  Apr.   6. 

Tex..  Coniiinehe — City  Council  contemplates  expenditure  of 
$20,000  for  paving. 

Tex.,  CorHieana — Election  will  be  held  May  20  in  Navarro 
County  to  vote  on  $40,000  bonds  for  road  work  in  Eureka  Rd. 
District. 

Tex.,  Gilmer — Bonds  for  $300,000  voted  by  Upshur  County, 
Rd.    District    No.    2,    for    road    improvements.      Noted    Mar.    30. 

Tex.,  HouHton — Bids  will  soon  be  received  by  H.  L.  Wash- 
burn. Audr.,  Harris  County,  for  road  improvements  in  Precinct 
No.    3.      Estimated   cost,    $75,000. 

Tex.,  HoiiNton — City  Council  petitioned  to  pave  Jackson 
St.  from  Texas  to  McKinney  Ave.  and  Capitol  Ave.  from 
Crawford   to   Chartres   St.      E.   E.   Sands,   City   Engr. 

Tex.,  Martin — Commissioners  of  Palls  County  plan  to  call 
election  to  vote  on  $500,000  bonds  for  road  work  In  Precinct 
No.    1.      L.   Robertson,   Engr. 

Tex.,  Mt.  Pleasant — Bonds  for  $100,000  voted  by  Titus 
(?ounty,  Winfield   Precinct,   for  road   improvements. 

Tex.,  Rockport — Plans  being  considered  by  Commissioners 
of  Aransas  County  for  automobile  road  to  Aransas  Pass. 
Estimated   cost,   $15,000. 

Tex.,  Rusk — State  Attorney  General's  Department  approved 
$100,000  bond  issue  for  road  work  in  Henderson  County,  Rd. 
District    No.    1. 

Tex.,  Sequin — Election  will  be  held  May  16  in  Guadalupe 
County  to  vote  on  bonds  for  constructing  section  of  Houston- 
San  Antonio   Highway. 

Okla.,  Calvin — County  Commissioners  plan  to  call  election 
to  vote  on  $34,000  bonds  for  road  improvements. 

Okla.  Dewey — Bids  will  be  received  by  B.  A.  Lewis,  Mayo'-. 
until  May  2,  for  approximately  35  blocks  concrete  paving.  J.  H. 
Chandler,  Box  55,  Bartlesville,  Engr.     Noted  Apr.   6. 

Okla.,  Terlton- — Citizens  defeated  bond  issue  for  road  im- 
provements. 

N.  M.,  Santa  Fe — City  contemplates  expenditure  of  $20,000 
for  paving. 

Idaho,  Lewiston — Bids  will  be  received  by  P.  E.  Van  Orden, 
City  Clk.,  until  S:  30  p.m..  May  2,  for  constructing  25,600  sq.ft. 
concrete  sidewalks  and  1,400  sq.ft.  street  crossings.  D.  C. 
Wrighton,    City   Engr. 

I'tah,  Castiedale — Emery  County  contemplates  expenditure 

of   $20,000    for    road    improvements. 

Itah,  I'rioe — Carbon  County  contemplates  expenditure  of 
between  $20,000  and  $30,000  for  road  improvements. 

Arix.,  Clifton — L.  Cobb,  State  Engr.,  announced  state  will 
expend  about  $80,000  for  highway  from  Clifton  to  Solomon- 
ville,  providing  counties  will  cooperate  in   raising  funds. 

VVaMli.,  Chehalis — Bids  will  be  received  by  County  Commis- 
sions until  May  3  for  grading  and  surfacing  1  mi.  highway 
and  constructing  705-ft.  pile  trestle  approach  to  Riverside 
Bridge. 

AVaNh..  Kverett — Bids  will  be  received  by  County  Com- 
missioners  until   May   S   for   grading   3   mi.   Cascade   Highway. 

WnHh.,  liennewick — (Official) — We  have  been  informed  that 
city  will  not  pave  about  20  blocks  at  present  time  as  property 
owners  objected  to  assessment.  M.  E.  Roth,  City  Clk.  Noted 
Apr.   13. 

Waxh.,  I.a  C«nfer — Press  reports  state  1  ml.  of  concrete 
highway  will  be  constructed  through  La  Center  to  connect 
with   I'acific  Highway.     Estimated   cost,   $7,000. 

AVaHh.,  Mt.  Vernon — Plans  being  considered  by  city  for 
paying    2nd    St.    with   concrete. 


\V»Mh.,  Newiiort — Bids  will  be  received  by  County  Com- 
missioners until  2  p.m.,  May  1,  for  Permanent  Highway  No.  2-B" 
H.    A.    Sewell,    County    Engr. 

WaHh.,  KldKelieid — Commissioners  of  Clarke  County  plan 
to  improve  aliout  2  mi.  highway. 

WaMh..  Spokane — City  Council  plans  to  pave  Palouse  Ave. 
Estimated    cost,    $27,350.      M.    McCartney.    City    Engr. 

Ore.,  Klamath  FnllM — Plans  being  prepared  by  D.  J.  Zum- 
walt.  City  Engr.,  for  improving  several  streets.  Estimated 
cost  of  oil   macadam,   $14,660,   bitulithic,   $19,950. 

Ore.,  Klamnth  KallH — Election  will  be  held  May  1  to  vote 
on   $20,000   Ijonds   for   load   improvements. 

Ore.,  I>n  Grande — Election  will  soon  be  held  In  Union 
County   to  vote  on   $400,000   bonds   for  road  work. 

Ore.,  SprinKileld — County  contemplates  election  In  No- 
vember to  vote  on  $700,000  bonds  for  road  improvements. 

<'nlif.,  UakerMtleld — City  Council  plans  to  grade  and  oil 
several  streets.     Wallace  Morgan,  City  Engr. 

Calif.,  Red  BlulT — I'lans  being  prepared  by  W.  F.  Luning, 
County  Surv.,  for  grading  and  graveling  road  from  Los 
Molinos   to   Deer   Creek. 

Calif.,  RoKH — Citizens  recently  voted  $19,000  bonds  for 
paving.     Noted  Apr.  13. 

Calif.,  San  FranciHCo — Board  of  Public  Works  plans  to  im- 
IJrove  25th  Ave.  by  grading,  paving,  curbing,  and  constructing 
sidewalks  and  sewers,  curbing  and  paving  Cumberl.and  St. 
and  constructing  sidewalks  on  Filbert  and  Leavenworth  St. 
M.   M.   O'Shaughnessy,   City   Engr. 

Calif.,  San  Rafael — Bids  will  be  received  by  E.  W.  Smith. 
City  Clk.,  until  X  p.m..  May  1,  for  paving,  curbing  and  gutter- 
ing Linden  Lane. 

Calif.,  San  Rafael — Bids  will  be  received  by  E.  W.  Smith. 
City  Clk.,  until  8:  30  p.m..  May  1,  for  grading,  curbing  and 
guttering  C   St. 

Calif.,  Santa  Maria — Bids  will  soon  be  received  by  County 
Board  of  Supervisors  for  constructing  Lompoc-Harris  Station 
Rd.    from    Santa    Maria    to    Lompoc.      Estimated    cost,    $20,000. 

Calif.,  Stockton — Bids  will  be  received  bv  E.  D.  Graham, 
Clk.,  County  Superv.,  until  10  a.m.,  May  3,  for  1%  mi.  road 
work. 

<lue.,  Beaueeville — -City  Council  plans  to  construct  number 
of  concrete  sidewalks.     F.  Fortin,  Clk. 

tlue..  Clarendon — City  Council  contemplates  expenditure  of 
$5,500  for  road  work. 

Uue.,  Ely — City  Council  contemplates  expenditure  of  $4,550 
for    road    work. 

(lue.,  Lanoraie — City   Council  contemplates   expenditure   of 

$9,000   for   road    work. 

(lue.,  Montreal  —  Paul  E.  Mercier,  City  Engr.,  announced 
that  about  $2,000,000  is  available  for  paving  streets  and  con- 
structing   sidewalks. 

Ont.,  Dundas — Election  will  be  held  May  2  to  vote  on  by- 
law for  $4,500  for  constructing  sidewalks. 

Bids  In  and  Contracts  Awarded 

Mass.,  Andover — (Official) — Contract  for  surfacing  section 
of  State  Highw-ay  in  Andover  awarded  to  R.  F.  HUDSON, 
Melrose,   at   $17,754.      Noted   Apr.    13. 

Mass.  Barnstnlile^ — -(Official) — Contract  for  surfacing  sec- 
tion of  State  Highway  in  Barnstable  awarded  to  C.  T.  ALGER, 
Taunton,    at    $7,327.      Noted    Apr.    13. 

Mass.,  Boston — Lowest  bids  received  by  Park  Department 
Apr.  14  for  brick  and  concrete  walks  at  Columbia  Rd.  Blvd. 
were  as  follows:  James  Doherty,  Roxbury,  $S,6SS;  D.  M.  Biggs 
&  Co.,  Dorchester,  $11,105;  John  McCourt  Co.,  Roxbury,  $11,- 
380.     E.  F.  Murphy,  Comr.  Pub.  Wks. 

Mass.,  Boston — Lowest  bids  received  Apr.  14  by  Park  De- 
partment for  (a)  resurfacing  Commonwealth  Ave.  from  Massa- 
chusetts  to  Brookline  Ave.,  (b)  from  Arlington  St.  to  Massa- 
chusetts Ave.,  were  as  follows:  Rowe  Contracting  Co.,  Brigh- 
ton, (a)  $14,652;  Michael  Meehan,  Jamaica  Plain,  (a)  $16,807, 
^b)  $28,320;  Warren  Bros.,  Boston,  (a)  $14,486;  J.  C.  Coleman 
&  Sons  Co.,  Roxbury,  (b)  $27,125;  James  Doherty,  Roxbury, 
(b)    $31,572.      E.   F.   Murphy,   Comr.    I'ub.   Wks. 

Mass.,  Dennis — Charles  T.  Alger,  Taunton,  at  $9,774,  sub- 
mitted lowest  bid  for  section  of  State  Highway  in  Dennis. 

Mass.,  I.>unenl>ur)!; — (Oflicial) — Contract  for  surfacing  sec- 
tion of  State  Highway  in  Lunenburg  awarded  to  R.  H.  NEW- 
ELL   CO.,    Uxbridge,    at    $7,320.      Noted    Apr.    13. 

Mass.,  Reading? — '(Official) — Contract  for  surfacing  section 
of  State  Highway  in  Reading  awarded  to  R.  F.  HUDSON,  Mel- 
rose,  at   $15,615.      Noted   Apr.   13. 

Mass.,  Wayland — (Official) — Contract  for  surfacing  section 
of  State  Highway  in  Wayland  awarded  to  FR.VMINGHAM 
CONSTRUCTION  AND  SUPPLY  CO..  at  $39,250.     Noted  Apr.  13. 

Conn.,  Hartford — Lowest  bids  received  by  State  Highway 
Commission  for  road  improvements  In  (1)  Stratford  Township, 
(a)  st.ate  section,  (b)  town  section,  (c)  area  i)aid  for  by 
Connecticut  Co.,  New  Haven;  (2)  New  Milford  Township,  were 
as  follows:  (1)  Richard  Lamb,  136  Liberty  St.,  New  York, 
N.  Y.,  (a)  $9,676,  (b)  $2,184,  (c)  $11,225;  L.  Suzio  Construction 
Co..  185  Lewis  Ave.,  Meriden  (a)  $9,710.  (b)  $2,206,  (c)  $11,267; 
Connecticut  Hassam  Paving  Co..  902  Chapel  St.,  New  Haven, 
(a)  $9,605,  (b)  $2,171;  (2)  Ahern  Bros.  Contracting  Co.,  751  Main 
St.,  Williniantic,  $14,636;  John  de  Michael  &  Hro.,  58  High 
St..  Torrington,  $21,869;  H.  S.  Osborn,  Redding  Ridge,  $15,556. 
Noted    Apr.    6. 

Conn.,  Hartford — Board  of  Street  Commissioners  has  recom- 
mended that  Board  of  Contract  and  Supply  award  contract 
for  resurfacing  and  paving  with  asphalt  Church.  Park  and 
Main  St.,  Albany,  Maple  and  Capitol  Ave.  and  Connecticut 
Blvd.  to  Edward  Balf  Co.,  Hartford,  at  $69,463,  using  Mexican 
asphalt,  with  a  5-year  guarantee,  and  $75,496  for  additional 
5-year   maintenance.      R.   N.   Clark,   City   Engr.      Noted   Apr.    6. 
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<  iiiiii..  Iliiriroril  Slair  lllnliwiiy  CoiiiimInnIoii  uwardiMl  coii- 
f.'V,"".  "■/",'  '"■"'  ""IM..v,iii.niH  UN  I<)II(>wm;  (iriiK.ti  Tow  liHlilp. 
.t.tliO  llii.ri.  ii.iMi.t,-  on  'niniii.M  SI..  Ill)  Hliilc  MiTtloii  il>)  town 
HiTtloii,  ((■)  ana  paltl  Tor  l..v  Noi  wicli  .V.-  Wr.HliTlv  Tinctlon  Co. 
NiMWlih.  I,.  Sl'/H)  CO.N'STltri'TloN  (•(!.,  isr.  I,,.wIh  .\vi'.,  M.il- 
ilon.  (a)  $12.li4tl,  do  fi.M)[i.  (<•)  |:i3,:>lir.:  Soiilliluiiv  TowMHlilp. 
l(i.O.Sf)  lln.n,  niui-ailaiii  on  Sinit lilitiiv  IM..  .MIIOUN  IIIIOS.  CoN- 
n«.\CTIN(!  CO.,  751  Main  St.,  \VIIIIiiuiiillc,  ns.fisl;  Iti-rlln 
lowiLMhlp.  3.1  ir.  Iln.lt.  .oncri.ti-  on  Main  SI.,  (a)  Htalc  Hi'djon. 
(I>)  iir«-a  |>al<l  for  l..v  Coniw.l  Inil  Co.,  Nrw  llavcii,  I..  SU/Io 
C()NSTl{I'CTlo.\  CO..  la)  lll.iilX.  (1>)  $3,721:  Munih.'Htir  Town- 
ship,  2,3B0  lln.ft.  ronirrlo  on  Norlh  Main  St.,  (a)  Htato  hi-c- 
t  on.  (1.)  town  .MiTlion.  l>)  aira  paid  for  l)y  ronnoctlciit  Co.. 
New  Haven.  THOMAS  KKAHNKY.  Spring  St.,  Merlden,  (a) 
$..307,   (l>)   $3.10r..    ((•)    $2.r.r.l.      Noted   Apr.   ti. 

Conn.,  Merlcl«'n--Conlrael  for  l>avln>r  Dritannia  and  (Irls- 
wold  St  with  ri'lnforoi-d-concrete  awarded  to  I..  St'ZK)  CON- 
STItrCTIo.V  CO..  is.'i  I.fwis  Ave.,  Morldi'ii.  \V.  S.  Clark,  Cllv 
KlIKI-.      Noted    Mar.    30. 

N.  Y„  .\Ihnn>  —  (Oinclan— State  Hlwhwav  Commission 
nwuiilod  eontiacis  for  hinhwav  lniproveinent.i  as  follows: 
OnondaKii  I'oimly.  Ud.  No.  I3.')3.  Solvav-State  Kali-SvracuHe, 
2.40  int..  .MoltltlSON  &  CJIMNN.  INC.,  Itoche.xtir.  $411,231;:  Onon- 
dana  Counlv.  Kd.  No.  5,''i,S7.  Syrncusc-KavettevUIe,  5.12  ml..  M. 
J.  tn.lOASON  CO..  Syrneuse,  $Sfi.404:  Sarntona  County  Ud.  No. 
134,'-..  MefhanU-villi'-Clifton  Park.  5.74  nil.,  IIIVINK  &  HAKUY. 
Huntington.  Que.,  $511,874.  All  bids  for  road  In  Ulster  County 
rejected.      Notrd   Apr.   6. 

N.  Y.,  (iloverMvlllr — (Offloinn — City  awarded  contraets  for 
pavint,'  to  SI1KKM.\N  CONTU.VCTINO  CO.,  at  $S,]0fi,  and 
JOHN  P.  nCC.AN  ,<.-  CO..  at  $lf..r..sO;  sanitary  an<I  storm  sewers 
to  AI.HKUT  M.  HAHKKIl.  .lohn.stown.  at  $7,209  and  $4.GG4. 
respi-c-tlvely.     Harry  J.   Haiuuer.  City  KuKr.     Noted  Apr.  13. 

N.  Y.,  \ew  York — (Horouph  of  Bronx)  — (Offlcial) — Ames 
Transfer  Co..  KinKsbridne  Ave.,  Hroiix,  at  $0.99  per  cu.yd., 
submitted  In  west  hid  for  furnishing  and  delivering  7,000  cu."vd. 
srlts.     Noteil  Apr.  13. 

N.  \..  \ew  York — (Borough  of  Bronx) — (Official) — Contract 
for  regulating,  grading,  sitting  curbstones,  flagging  sidewalks, 
laying  crosswalks,  building  approaches  and  fences  where 
necess.ary  in  Kingsbridge  Ave.  from  West  23.Sth  St.  to  line 
between  Boroughs  of  Manhattan  and  Bronx  awarded  to  F.  M. 
PALLADINO,  2B9S  Creston  Ave.,  Bronx,  at  $5,460.  Noted 
Mar.    30    and    Apr.    13. 

N.  \..  X«Mv  Y'ork — (Borough  of  Brooklyn) — (Official) — -Con- 
tract for  improving  various  streets  of  borough  awarded  as 
follo\v.«:  SICILIAN  ASPHALT  PAVTNC,  CO.,  41  Park  Row, 
Manhattan.  Rochester  Ave.  from  President  St.  to  Eastern 
Parkway.  Jli.l.sf).  Atkins  Ave.  from  Rlako  to  New  Lots  Ave., 
$3,902;  tn'ALDK  ASPHALT  PAVlNd  CO.,  1  Broadway,  Bay 
Ridge  PI.  from  Ovington  Ave.  to  line  about  lOO-ft.  northerly, 
$S55:  CRANFORD  CO..  52  9th  Ave..  Brooklyn,  East  3rd  St. 
from  Ave.  I  to  J.  $6,037.  East  18th  St.  from  Ave.  K  to  L, 
$4,671.  Henrv  St.  from  East  Sth  St.  to  Ocean  Parkwav,  $3,338, 
Wakeman  PI.  from  1st  to  3rd  Ave..  $9,906.  17th  Ave.  from 
65th  to  6fith  St.,  $6,398;  BROOKLYN  ALCATRAZ  ASPHALT 
CO..  407  Hamilton  Ave.,  Brooklyn.  77th  St.  from  5th  to  6th  St.. 
$4,868.  77th  St.  from  6th  to  7th  Ave..  $5,952;  LOUIS  GREMATO, 
Ave.  L  from  East  92nd  to  East  96th  St..  $2,226.  23rd  Ave. 
from   79th  to  Stillwell  Ave.,  $2,179.     Noted  Apr.   6  and  20. 

IV.  \.,  Xew  Y'ork — (Borough  of  Manhattan)  —  (Official)  — 
Lowest  bids  received  Apr.  19  for  (a)  regulating  and  repaying 
with  sheet  asphalt  on  concrete  foundation  streets  within 
area  of  West  AVashington  Market.  Loew,  Hewitt.  Thompson. 
Grace  and  Lawton  Ave.,  (b)  Bennett  Ave.  from  north  curb 
of  ISlst  St.  to  south  house  line  of  lS4th  St.,  (c)  Haven  Ave. 
from  south  side  of  178th  St.  to  south  house  line  of  170th  St.. 
were  as  follows:  (a)  Aztec  Asphalt  Paving  Co..  90  West  St., 
$16,SS3,  (b)  Barber  Asphalt  Paving  Co..  "VVoolworth  BUig., 
$5,750,  (c)  Asjjhalt  Construction  Co..  Madison  Ave.  and  137th 
St.,    $2,324.      Noted   Apr.    13. 

N.  Y.,  New  Y'ork — (Borough  of  Queens)  —  (Official) — Barber 
Asphalt  Paving  Co..  Woolworth  Bldg..  Manhattan,  at  $19,175. 
submitted  lowest  bid  for  repairing  sheet  asphalt  pavements 
in    1st,   2nd,   3rd  and   4th  Wards.     Noted  Apr.   13. 

Ti.  J.,  Bnyonne — (Official) — Bids  were  received  for  paving 
IS  streets  from  Union  Paving  Co.,  Schenectady.  N.  Y.,  E.  C. 
Humnhrey,  Hackensack.  N.  J.,  W.  T.  S.  Critchfield,  Hoboken 
and  Cleveland  Trinidad  Paving  Co.,  Cleveland.  Ohio.  Walter  L. 
Clarkson,   City   Engr.      Noted    Feb.    17   and   Mar.    23. 

N.  J.,  Belvidere — Board  of  Chosen  Freeholders  awarded 
contract  for  paving  Section  1  of  Hope-Bridgeville  Rd.  to  ED- 
WARD P.  ARBOGAST,  Stroudsburg,  Penn.,  at  about  $56,300; 
Section  1  of  Washington-Butzville  Rd.  to  R.  A.  CAI'ON.  Hobo- 
ken. at  about  $55,900.  F.  W.  Salman,  Netcong,  County  Engr. 
Noted  Mar.   30. 

IV.  J.,  MadLson — Contract  for  improving  Green  Village  Rd. 
and    Prospect    St.    awarded    to    J.    P.    DOUGHERTY'. 

X.  .1..  Morristown — Board  of  Chosen  Freeholders  of  County 
awarded  contract  for  improving  West  Blackwell  St.  and  Sus- 
sex Ave.  to  IRVING  DEMAREST,  Sea  Warren,  at  $73,898  and 
$23,000,    respectively. 

Penn.,  Chadds  Ford — Contract  for  resurfacing  3  mi.  Fair- 
ville  Turnpike  awarded  to  D.  E.  O'CONNELL  &  SONS,  Avon- 
dale. 

Penn.,  Duquesne — Contract  for  grading,  paving  and  curbing 
Southerly  Ave.  awarded  to  L.  O.  JONES  &  CO. 

Penn.,  MoKeesport — Contract  for  road  from  McKeesport 
to  Port  Perrv  awarded  to  JOHN  B.  SWEENEY',  McKeesport,  at 
about    $30,000. 

Penn,,  Pittsburgh — City  Council  awarded  contracts  for 
paving  as  follows:  BOOTH  &  FLINN,  1942  Forbes  St.,  New- 
man. Farmona  and  Kittanning  Way  and  Kennedy,  Russell  and 
Firth  St.:  THOMAS  CRONIN  CO..  17th  and  Muriel  St.,  McCook, 
Breckenridge  and  Plummer  St.;  MATTHEW  OTT  &  CO.,  414 
Warren  Ave.,  Leila  St.     Robert  Swan,  City  Engr. 

Bid.,  Baltimore — ^Contract  for  paving  Electric  Park  Devel- 
opment awarded  to  RICHARDSON  &  WILLIAMS. 


,,"'!;•.  ","'>" "•  .  ."ennelt   \.    Ihinler.   WeHlmliiHlcr,  at  $20  000 

.Mill. nulled    loweMi    bl.l    for   Woo i.i-l!Ul,,n    K.I.  •'"♦-".'"". 

\M..  PorlMnioHlh-     N..rfolk  C.)uiily   ll.>n.l  Coninillt.-e  a  warded 

.nliai  1   l.ji    II   ml    e..nere(..  roa.l  to  I.AWSON  CONSTRUCTION 

folk,    al     jnionll"       "^   »H0,000;   9   ml.   to   K.   J.   McGUIUK,   Nor 

So\  ■l'V\-iN'!"''clV~'i',"',''"!''  ■""''  !V.'^"'.'5  awarded  to  U.  M.  HUD- 
SON  I  ,\  \  IN(.  (  ().     II.  (J.   Long,  (  Ity   Kngr. 

N.  «•,  KliiKloii  -Contract   for  p.iving   luiinber  of  HtreetH  with 

Tenn.     .\\riiVl  .Vpr'"'0         '•"  " '^'-'^'^T'"'' "''" 'N  '"<>••  t.-hattunooKa, 

IV.  <•.,  NnllxlMiry- CoiMniiHslon.'rH  of  Rowan  County  awarded 

i7!''i''p'i.V.M".'.l"'','. '"'■'''". ^' '''"''<•''''  I"  •■■''""  <'"»'ity  line,   10  ml., 
to  J.    I.    !'( ITT.S,   ( .reeiiHboro. 

Kin.,   .InekHonvlllf — Port    CommlBHlon   awarded    contrnct    for 

lu'ks.Ti'i'v'i'lle '"        '"'"'   Hq.yd.    brick    paving    to    I).    M.    BAKHK, 

Kin.,  I.nkj-  rily— Contract  for  paving  about  21.000  ho. yd. 
■'"'■'."''i'-n  .nn'^ •'/>"■') '^'.'.^  '"'^VLVG  CO.,  Birmingham.  K«tlmiited 
cost,    $,!iJ,oi)0.      C.    |{.    Home.   Jasper.    Kngr.      Not.d    Apr.    fi. 

AIn.,  CInnton — ^(Olllclal) — Contrii<-t  for  grav.-llng  road 
Ironi  Clanloii  to  Lock  No.  12  awarded  lo  W  T  TAYLOR 
Columbiana,  at  $12,475.  U.  L.  Kenan,  County  Kngr.  Note.! 
.Apr.    *>. 

MIhm.,  CInrkMdnle — (Ofliclal) — Contract  f.>r  linpioving  num- 
ber of  streets  of  city  by  paving,  curbing,  guttering  and  con- 
structing sidewalks  awarded  to  A.  I)E  FRANCESCHI  &  CO 
'51    Monroe  Ave.,  Memphis,   Tenn.     W.  S.   Baho,   Engr.     Noted 

MImm.,  ColumbiiM — Contract  for  road  work  In  Lowndes 
(  ounty.  Macon  and  Gilmer  Rd.  District  No,  5,  awarded  to 
OWEN   (^ON.STRUCTION   CO.,   Brooksville,    at    $42,000. 

Tenn.,  (jreenvilie — (Offlcial) — Contract  for  about  20,000  yd 
asphalt  paving  and  about  18.000  ft.  concrete  curb  and  gutter 
awarded  to  ELY'  CON.STRUCTION  CO.,  Chattanooga,  at  $33  713 
C.    E.   Coile.   City   Engr.      Noted   Apr.   6. 

Tenn.,  Knoxvllle — Contract  for  paving  with  vitrified  brick 
east  approach  to  Asylum  Ave.  viaduct  awarded  to  CLAUDE 
ROOD,    Knoxville. 

Ky.  Miidisonville — Contract  for  constructing  Madlsonvllle- 
Hopkinsville   Rd.,  Hopkins  County,  awarded   to  N.   E.   STONE, 

Ky.,  Maytteld — Commissioners  of  Graves  County  awarded 
contract  for  graveling  road  from  Burnett's  Chapel  to  Bell 
City   to   N.    E.    RHODES,    Lynnville,    at   $7,309. 

Oliio,  .\Mlital»iln — Contract  for  paving  awarded  to  RICH- 
ARD HEY.STECK,  at   $142,750.     L.   A.   Amsden,   City   Engr. 

Ohio,  liryan — County  Commissioners  awarded  contracts  for 
2  riiails  in  Pulaski  and  Springfield  Township  to  CHARLES 
THo:\IAS,  Chicago.  HI.,  at  $85,500;  roads  in  Brady  Township 
to  FRKD  H.  FUELLING,  Ft.  Wayne,  Ind.,  at  $55,360.  Noted 
Mar.   30. 

Ohio,  Cincinnati — Contract  for  improving  Reading  Rd.  from 
Mitchell  Ave.  to  Paddock  Rd.  awarded  to  E.  RYAN,  at  $29,789. 
Noted  Jan.  20  and  Feb.   17. 

Ohio,  Cincinnati — Contract  for  paving  6th  St.  from  Syca- 
more to  Elm  St.  awarded  to  KIRCHNER  CONSTRUCTION 
CO.     Frank  Krug,  City  Engr. 

Ohio,  Cleveland — Board  of  Control  awarded  contracts  for 
paving  as  follows:  East  140th,  East  122nd  and  East  83rd  St. 
to  BALDWIN  BROS.  CO.,  560  Rose  Bldg..  at  $41,351;  West 
105th.  West  95th.  Nye.  East  116th,  Scranton.  Grace  and  Dear- 
born St.  to  CLEVELAND-TRINIDAD  PAVING  CO.,  420  Lake- 
side Ave.,  at  $59,155;  Buckeye  Rd.  to  BENTLEY  BROS.  CO., 
Hippodrome    Bldg.,    at    $32,139.      Robert    Hoffman,    City    Engr. 

Ohio,  Columbus — State  Highway  Commission  awarded  con- 
tracts for  road  work  as  follows;  Belmont  County,  Section  N 
of  Barnesville-Hendrvsburg  Rd.,  A.  EMERY  &  SONS.  Zanes- 
ville,  $57,396;  Butler  Countv,  Section  H  of  Hamilton-Middle- 
town  Rd..  CAPITAL  CONSTRUCTION  CO.,  Columbus.  $3,085; 
Champaign  Countv,  Section  L  of  L^rbana-Sidnev  Rd.,  BROOK- 
VILLE  BRIDGE  CO.,  Brookville.  $1,074;  Columbiana  Countv. 
Section  Q  of  Cleveland-West  Liverpool  Rd.,  REINHARDT 
BROS..  East  Liverpool.  $20,020:  Holmes  County.  Section  H  of 
Colunibus-Millersburg  Rd.  and  Tuscarawas  Countv,  Section  M 
of  Canal  Dover-Wooster  Rd..  HOLMES  CON.STRUCTION  CO.. 
Millersburg,  $24,255  and  $15,505.  respectively;  Licking  Countv, 
Section  1  of  Colunibus-Millersburg  Rd.,  CHARLES  VOGLE- 
MIER.  Newark,  $5,509:  Mahoning  County,  Section  S  of  Akron- 
Canfield  Rd.,  L.  H.  YOUNG  CONTRACTING  CO.,  West  Austin- 
town.  $20,281;  Montgomery  County,  Section  N  of  Cincinnati- 
Davton  Rd.,  CULBERTSON  &  CULBERTSON,  Richmond,  Va.. 
$34,040;  Morrow  County,  Section  G  of  Marion-Galion  Rd., 
MUSTARD  BROS.,   Ada.,   $23,950.     Noted   Mar.   23  and  Apr.   13. 

Ohio,  Findlay — Harry  Hall,  Findlay,  at  $1.70  per  sq.yd.  for 
brick  submitted  lowest  bid  for  paving  Maple  Ave.  East  and 
Liberty  St.;  Curtis  &  Thonen.  at  $1  per  sq.yd.  for  Garfield 
Ave.     ij.  K.  Stringfellow.  City  Engr.     Noted  Mar.  9  and  Apr.  6. 

Ohio,  Lancaster — Contract  for  paving  East  Chestnut  St. 
from  Maple  to  Wvandotte  St.  awarded  to  HARPER  &  STU- 
ART,  Bremen,  at  $7,842.     J.  Griggs,  City  Engr.     Noted  Apr.  20. 

Ohio,  Marion — (Offlcial) — Contract  for  paving,  curbing  and 
guttering  various  streets  of  city  awarded  to  FORD  PAVING 
CO.,  Cedar  Rapids,     H.   R.  Green,  Cedar  Rapids,   Engr. 

Oliio,  Montgomery — Contract  for  cement  sidewalks  on  south 
side  of  Remington  Ave.  awarded  to  J.  L.  RADABAUGH. 

Ohio,  Ravenna — Muehler  Construction  Co.,  Columbus,  sub- 
mitted lowest  bid  for  paving  Kent-Streetsboro  Rd. 

Ohio,  Tiffin  —  Contract  for  improving  Tiffln-Bellevue  Rd. 
awarded  to  B.  D.  KNEPPER,   Tiffin,  at  $13,999. 

Ohio,  Tiffin — Contract  for  improving  2.46  mi.  on  Upper 
Sandusky-Bellevue  Rd.  awarded  to  W.  H.  &  H.  G.  .SOUDER,. 
Fostoria,    at    $19,587. 
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Ohio,  ^^  ooKtrr — County  awarded  contract  for  2%  ml.  mono- 
lithic   briili    liiKhway    to    PKTIOIt.S    &    HAIUD.    at    $32,781. 

Ohio,  WooNter — (Official) — Contract  for  paving  East  Bow- 
man St.  from  Swink  to  Palmer  St.  awarded  to  MIDLAND 
CONSTni'CTlON  CO.,  Wooster,  at  $14,624.  H.  U.  Mowery, 
City  Engr.     Noted  Mar.  16  and  Apr.  20. 

IikI.,  Illiiirtoii — Commissioners  of  Wells  County  awarded 
contract  for  road  impiovements  in  Hock  Creek  Township  to  .1. 
N.  NIOPP  and  AUAKEK  &  l.ANTIS;  Harri.'^on  Township  to 
PERKY  ADDIN(;T0N.     C.  T.  Kain,  Audr. 

Iiid..  Decatur — Contract  for  pavin*?  Marshall  St.  from  1st 
to  .Ith  St.  awarded  to  E.  MEYIOR;  curbing  roadway  and  cement 
sidewalks  on  Russell  and  Oak  St.  to  M.  MILLER.  H.  M. 
De  Voss,   City   Clk. 

Ind.,  Ft.  Wayne — Board  of  Works  awarded  contract  for 
pavins  Clinton,  lOrie,  1st,  High,  John,  Lillie,  McCulloch,  Ohio, 
and  Wehstei-  St.,  Creiuhton.  Crescent,  Home,  Prospect  i>pd 
Scott  x\ve.  to  C.K.\CIO  CONSTItUCTION  CO.:  Harrison  and  Van 
Buren  St.  and  Masteison  Ave.  to  M(  )|':LLERING  CONSTHf^C- 
TION  CO.;  Pap.-  and  Packard  Ave.  to  BROOKS  CONSTRUC- 
TION  CO.      F.    M.    Randall,    City    Engr. 

Ind.,  t^roenfleld — Contract  for  Lafayette-Glascock  Rd.  in 
Jackson  Township  awarded   to   H.   FORBES,  at   $7,956. 

Ind..  Kentlaiid— Contract  for  improving  roads  in  Lake  and 
Lincoln  Townships,  Newton  County,  awarded  to  F.  A.  CAMB- 
LIN,    Morocco.      S.    R.    Sizelove,    Audr.      Noted    Mar.    23. 

Ind.,  MartinNvlIle — Commissioners  of  Morgan  County 
awarded  contracts  for  load  improvements  in  Madison  Town- 
ship to  H.VDLEY  &  DOBBINS,  Mooresville,  and  FRED  CUN- 
NINGHAM,   Martinsville. 

Ind.,  Richmond — Low  bidders  for  paving  Richmond  St. 
were  Andrews  Asphalt  I'aving  Co..  Hardy,  Slattery  & 
Buchanan  and  Culbertson  &  Culbertson.  F.  R.  Charlee,  City 
Engr.      Noted    Mar.    30. 

Ind.,  Soutli  Rend — (Official) — Contract  for  improving  Indi- 
ana Ave.  awarded  to  W.  B.  BRADY.  Chicago,  HI.,  at  $56,577; 
Michigan  St.  to  WESTERN  CONSTRUCTION  CO.,  Mishawaka, 
at  $65,383.  F.  J.  Anderson,  City  Engr.  Noted  Feb.  10  and 
Mar.   16. 

Ind.,  Wabash — Contract  for  paving  awarded  to  FEDERAL 
ASPHALT    PAVIN(i    CO.,    at    $46,000. 

.Mich.,  Coldwater  —  Branch  County  Road  Commissioners 
awarded  contract  for  1  mi.  road  to  W.  H.  RYAN,  Lansing,  at 
$5,525.     Noted   Mar,   30. 

Mich.,  (iroNse  Pointe  Farms — (Official) — Contract  for  7,300 
sq.yd.  paving  awarded  to  L.  A.  &  P.  E.  MORAN,  Grosse  Pointe 
Farms. 

Mich.,  Hartford — Contract  for  paving  Main  St.  from  Center 
to  Maple  St.  awarded  to  BEAN  &  JONES.  Benton  Harbor,  at 
$5,934.  William  J.  Clearv,  City  Engr.  Noted  Mar.  9  and 
Apr.  6. 

Mich.,  Houcrhton — Contract  for  road  work  in  Houghton 
County  awarded  to  HALL  &  LABBY,  Calumet,  and  J.  E. 
BLOM(5REN,  Norway.  R.  Martin,  Rd.  Engr.  Noted  Oct.  23 
and  Mar.  23. 

Mich.,  Rochester — (Official) — Contract  for  paving  village's 
portion  of  Main  St.  awarded  to  WILLISTON  CONSTRUCTION 
CO.,  Chicago,  111.,  at  $25,4S4.  Company  also  submitted  lowest 
bid  for  railway  comjiany's  portion  at  .$12,425  L,  A.  Boulay 
Co.,  1448-51  Nicholas  Bldg.,  Toledo.  Ohio,  Engr,     Noted  Apr.  13. 

111.,  Dixon — Contract  for  paving  variou.s  streets  of  citv 
with  brick  awarded  to  DUFFY'  &  HUBBARD,  Dixon.  Bond's 
for  $82,500  sold  for  work.  C.  Nesbit,  City  Engr.  Noted 
Mar.    9. 

III.,  Joliet — Contract  for  grading  and  paving  1st  Ave. 
awarded  to  R.  F.  CO.NWAY'  CO.,  133  West  Washington  St.. 
Chicago.     C.   D.   O'Callahan.  City  Engr. 

111.,  Moline — Contract  for  paving  9th,  5th  and  18th  St. 
awarded  to  GENERAL  ENGINEERING  AND  CONSTRUCTION 
CO.,    at    $4,146,   $6,391   and   $4,331,    respectively. 

111.  Morrison — I..o\vest  bids  received  for  paving  W^all  St. 
were  as  follows:  Curdle  &  Wolf,  Alton.  $90,452;  Central  Engi- 
neering Co.,  Davenport,  Iowa.  $92,160;  Rov  L.  Williams,  Cairo, 
$92,873.      E.   O.   Hills,   City   Engr.      Noted   Jan.    13. 

Ill ,  Xortli  riiicaso — Contract  for  pavir.g  awarded  to  WAU- 
KEGAN  IMPROVEMENT  CO.,  Waukegan,  at  $22,057. 

III.,  SpriiiKfield — Contract  for  paving  West  Grand  Blvd. 
awarded   to  JOHN  E.   BRETZ,  at   $9,860.    W.  Seeley.   City   Engr. 

Wis.,  Broolvfield — Retzlaff  &  Froemming,  1326  Humboldt 
Ave.,  Milwaukee,  at  $4.s,402.  submitted  lowest  bid  for  Blue 
Mound   Rd.    in   Waukesha   County. 

Wis.,  Hartford — Board  of  Public  Works  awarded  contract 
for  paving  Main  St.  with  creosote  blocks  to  FRED  EUL  CON- 
STRUCTION  CO.,    Menasha,    at    $15,698.      Noted   Mar.    2. 

Wis.,  Racine — Municipal  Equipment  Co.,  Chicago,  III.,  sub- 
mitted lowest  bid  at  $11,226,  for  paving  12th  St.,  $8,036  for 
Franksville  Rd.  and  $6,408  for  Yorkville  Rd. 

W'is.,  Racine — Western  Improvement  Co.  submitted  lowest 
bid   for   impioving  Franklin  St.      P.   H.   Connolly,   City  Engr. 

Wi« ,  Waukesiia — Contract  for  Pew'aukee-Hartland  Rd.  in 
Waukesha  County,  awarded  to  RETZLAFF  &  FROEMMING, 
1326    Humboldt    Ave..    Milwaukee,    at    $21,800. 

Wis.,  Wnnkosha — Contract  for  street  improvements  award- 
ed to  JOHN  O'GARA.  Chicago,  111.,  at  $15,996.  William  Powrie, 
City   Engr. 

Iowa.  Clinton — Curdie  &  Wolf,  Alton,  111.,  at  $90,472,  sub- 
mitted lowest  bid  for  paving  various  streets  of  city.  J.  G. 
Thorne.    City    Engr. 

Iowa.  Nevada— (Official) — Contract  for  paving  awarded  to 
FORD  P.WINC.   CO.,  Cedar  Rapids.     R.  A.  Davis,  City  Clk. 

Iowa,  Perry — -(""ontract  for  30,000  sq.yd.  bitulithic  paving 
awarded  to  JAMES  HORRAKIN  &  CO.,  Des  Moines,  at  $1.04 
per  sq.yd.;  curbing  and  guttering  to  R.  E.  SHACKLETON, 
Perry.      C.    E.   Wilson,    City    Engr.      Noted    Mar.    16   and    Apr.    6. 


Iowa,  Toledo — (Official) — Contract  for  improving  Sections 
A,  H,  ('.  I),  E,  F  and  G  of  Tama  Sheridan  Rd.  awarded  to 
(JAMERON,  JOYCE  &  CO.,  Keokuk,  at  20i,,4c.  per  cu.yd.;  Sec- 
tion P  of  Vina-Elberon  Rd.  to  HLYTHE  BROS..  Tama,  at  18c. 
per   cu.yd.      li.    W.    Posten,    County   .\udr.      Noted   Apr.    13. 

Minn.,  Duluth — Contract  for  paving  5th  Ave.  awarded  to  E. 
A.  DAHL  &  CO..  at  $4,259;  19th  St.  to  D.  H.  CLOUGH  &  CO..  at 
$13,222.      L.   Ayers.   City    Engr,      Noted   Jan.    27. 

Minn.,  lOveleth — (Official) — Contract  for  6.500  sq.yd.  bitu- 
lithic paving  and  40.000  sq.ft.  sidewalks  awarded  to  LAW- 
RENCE McCANN  CO.,  at  $29,000.  C.  H.  Williams,  City  Clk. 
Noted  Jan.   20  and   Feb.  24. 

Minn.,  IlastinKN — Contract  for  grading  and  constructing 
culvert.s  on  .ibout  3  mi.  of  Mendota-South  St.  Paul  Rd. 
.awarded  to  FRED  BESTER,  Inver  Grove.  C.  L.  Methden. 
County  Engr.      Noted  Mar.   23. 

Minn..  IHhblnKT — Contract  for  covering  portion  of  Hibbing- 
Chisholm  Rd.  with  tarvia  awarded  to  JOHN  McKUSICK,  at 
$24,545.      Noted    Feb.    17. 

Minn.,  .St.  Paul — Fielding  &  Shepley.  at  $4,950,  awarded  con- 
tract for  paving  Wacouta  St.  from  9th  to  Spruce  St.  Oscar 
Claussen,    City    Engr.      Noted    Mar.    30. 

Minn.,  St.  Paul — (Official) — Contract  for  paving  Snelling 
Ave.  from  Great  Northern  Bridge  to  Como  Ave.  awarded  to 
THORNTON  BROS.,  St.   Paul,  at  $24,328.     Oscar  Claussen.  City 

Engr.      .Noted   Mar.   30. 

Kan.,  Clay  Center — A.  R.  Young,  Lawrence,  submitted  low- 
est bid  for  about  43,000  yd.  paving.  E.  R.  De  Bray,  City  Clk. 
Noted  Mar.  2. 

Kan.,  Concordia — Contract  for  paving  State  St.  from  9th 
to    nth    St.    awarded    to    WATTS    &    AMMERMAN. 

Kan.,  KansaN  City — City  awarr'ed  contracts  for  street 
paving  as  follows:  G.  G.  RONDEHUSH,  Kansas  City,  17th, 
Riverview,  2nth,  Silver,  19th,  Nebraska,  12tli.  1 3th  and  Wash- 
ington St.;  R.  \\'.  V.\N  DirsK.N'  CONSTRUCTION  CO.  St 
Joseiih,  Mo.,  l.sth,  22nd,  36th.  Locu.'<t,  l.atlirop  and  22nd  .St 
and  Metropolitan  Ave.:  KRAMER  CoNTIt.^CTING  CO  Kan- 
sas City.  Mo..  Oakland,  Franklin,  Pacific  and  Nebraska  St.- 
H.  B.  FENTON,  &  CO.,  Kansas  City,  Hutching.s,  Armstrong, 
Freeman,  Garfield  and  Minnesota  St.;  BROWN  BROS  Kan- 
sas City,  North  and  South  Allev,  Block  No.  8,  Foeler  Park 
Addition  and  Mill,  Early.  Tcnnav  and  Revnolds  St,;  E.  D 
TYNKR  CONSTRUCTION  CO.,  Kansas  Citv.  Mo.,  11th  St..  BI- 
TT'MENIZED    ROAD    PAVING    CO.,    Kan.sas    City,    Mo.,    State 

Kan.,  Minneapolis — Contract  for  paving  various  streets  of 
city  with  brick  awarded  to  SECURITY  PAVING  CO..  Orear- 
Leshe  Bldg,.  Kansas  City,  Mo.,  at  $22,798.  J.  P.  Rickard,  Engr. 
Noted    Mar.    23. 

Kan.,  ^Vichlta — Contract  for  paving  Nims  Ave.  north  from 
bridge  awarded  to  "U'lLLISTON  CONSTRUCTION  CO  Wichita 
at  $15,398;  south  from  bridge  to  H.VRRY  L.  MILES  CON- 
STRUCTION CO.,  at  $5,S16.  B.  Well.s.  City  Engr.  Noted 
Mar.   2  and  Apv.   13. 

Xeb.,  Falls  City — (Official) — Contract  for  paving,  curbing 
and  guttering  District  No.  16  awarded  to  MONARCH  ENGI- 
.VEERING  CO,,  Falls  City,  at  about  $20,000.  G.  Riechers,  City 
Engr.      Noted  Apr,   6, 

Xeb..  Xorfolk — Contract  for  concrete  paving  in  Districts 
Nos,  3  and  6  awarded  to  W.  J,  CREEDON.  Norfolk,  at  $19,727 
H.  H.  Tracy,  City  Engr.     Noted  Mar.   30. 

S.  D.,  Huron — Contract  for  16.000  sq.yd.  asphaltic  concrete 
paving  awarded  to  C.  H.  ATKINSON.  Watertown,  at  $1  89 
per  sq.yd.  J.  B.  Sullivan,  City  Engr.  Noted  Mar.  9  and 
Apr.   20. 

X.  D.,  Berthold — Contract  for  constructing  sidewalks 
awarded   to  T.   T.   .STEVERUD,   Elbow  Lake,   Minn.,  at   $30,377. 

N.  D.,  Ellendale  —  Contract  for  constructing  sidewalks 
awarded   to  CARL  ANDERSON. 

X.  D.,  Minot — (Official) — Contract  for  24,178  sq.yd.  creosoted 
block  paving  in  business  section  awarded  to  HANLON  & 
OKKS.  Sioux  City,  at  $82,103.  E.  J,  Thomas.  City  Engr.  Noted 
Mar.    9   and   Apr.    13. 

Mo.,  Hannibal — Contract  for  paving  Dunlanv  Ave.  awarded 
to    FRED    C.    EXTER.      B.    F.    SMILEY".    City    Engr. 

Mo.,  Hannibal — Contract  for  paving  portions  of  4tli  and 
Bird   St.   awarded    to   HUESTON   .<t   BLAND   STONE    CO.      B.    F. 

Smiley,  City  Engr.     Noted  Apr.  13. 

Mo.,  Hannibal — Contract  for  paving  portions  of  Dowling. 
Arch  and  Church  St.  awarded  to  WILSON  &  YOEMAN,  Mon- 
roe  City.      B.    F.    Smiley,   City   Engr.      Noted   Apr.    6. 

Mo.,  Independence — Commmissioners  of  Jackson  Covintv 
aw-arded  contract  for  macadamizing  portion  of  Pleasant  Hill 
Rd  to  MICHAEL  ROSS,  501  East  Armour  Blvd.,  Kansas  Citv, 
at  $39,333. 

Mo.,  Kansas  City — Board  of  Public  Works  awarded  contract 
for  paving  Winchester  Ave.  from  Independence  Ave.  to  15th 
St..  jfadison  Ave.  from  75th  to  77tli  St.,  also  curbing  on  Madi- 
son .Vve.  to  R.  W.  VAN  DUSEN.  2029  Lovers'  Lane,  St.  Joseph, 
at  $8,789  and  $5,551.  respectively;  Forest  Ave.  from  55th  to  59th 
St.  to  J.  C.  LYLE,  609  Grand  Ave.  Temple  Bldg.,  at  $9,486. 
Curtis  Hill,  City  Engr. 

Mo.,  St.  Joseph — Contract  for  paving  4  blocks  on  Locust  St. 
awarded    to    METROPOLITAN    P.^VING    CO.,    at    $8,929.      C.    P. 

Hoff,    City    Engr. 

Mo.,  St.  LiOnis — Lowest  bids  received  .-Vpr.  21  for  improving 
(a)  Washington  Ave.  from  ISth  St.  to  Jefferson  Ave.,  (b) 
Newstead  Ave.  from  Forest  Park  Blvd.  to  Olive  St..  (cT  Eichel- 
berger  St.  from  Broadway  to  Virginia  Ave.,  (d)  Compton  Ave. 
from  Meraniec  to  Gasconade  St.,  were  as  follows:  Perkin- 
son  Bros.  Construction  Co.,  3227  Carter  Ave.,  (a)  $27,330; 
Skrainka  Construction  Co.,  Securitv  Bldg.,  (a)  $28,931.  (d) 
$5,961;    Foxhall    P.    McCormick,    (a)    $29,798.    (b)    $18,124;   Trini- 
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<)«(!  AMiltiMit  Miituiliirtui'InK  <  <<■.  lio  ,>ii,llii;  (IriiiillK  lllliiinl- 
nmiH  I'livliin  To.  Kiillwiiy  I'lxi'hiinnf  Hldk'..  (I>)  IIN.T.II;  Mvcr- 
iiiuiin  I 'oiiHli'Ui'tloh  Co,  IL'Iti  Soulli  <!i'nii(l  Ave,  (c)  |lti.L'ii:i, 
(•l>  ».'..llsr.;  Kiimk  A.  SII<th,  I.M:'  Moikiim  SI.,  (c)  $lti,IIS; 
PiiMliTli-U   UiiitIUiim:.   d')   $l7.r.l3,   itl)   »r.,r.(i;i.      N.ilr.l  Apr.   (i. 

Mo.,  'I'lirklo— Conti'ucl  for  iiiivIiik  ti|i|>r<>xliniili-l v  X.OOd  v<l. 
With  I'Oiicri'tc  iiwitrili-il  lo  OLSON  SC'IIM1I)T  t'ONSTItUCT ION 
l"0..  SI.  .lofirph.      Nolcd   Mar.   «. 

Tex..     Ilrynn      I'oiil  riiil     f>ir     piivlne    roHldi'titliil     Bcc-tlon     of 

city  awiinltil   lo    K.\W    I'AN'INfi   CO.,  Top»«lwi,   Kiin.,   ill    »!ll.21t2. 

Tex.,    Ilrynn-  Contrai't     for    roiid    work    In     Kriizos    County, 

Dl.xtrl.l    No     1.   awardfd   lo   MAIMJICN   .t    ItATIOS,   (Jiilvi«ston,   at 

Il70.li:'       .\ot.d   Mar.   2   and   Apr.   «. 

'IVx.,  Kl  I'liMii — Coiitrai'l  for  |>nvlnK  Alnnicda  Ave.  from 
Tvxnx  to  llooiir  St.  nwardid  to  KI,  I'ASO  MlTUl.TTHIC  CO., 
Kl  I'a.so.  K.Mtlinatod  fo.st,  $17, "Hu.  .Janu'H  liladdinK,  City  lOnKi. 
Nol.d    Mar.    :; 

Tex.,  I.iM'khiirt — Contrart  for  KradlMK  road  between  Clear 
Fork  and  •■oiiiity  Rd.,  L,ockhart  to  l.iillnK.  awarded  to  EAUS 
\-    McMAII.W. 

Colo.,  Piirhlo-^cnillolal) — LoweHl  liIdH  received  Apr.  10 
for  Improving  Court  SI.  and  C.rand  Ave.  I'avluK  DlHtrlct  by 
pavliiK.  curlilnii,  KullerltiK  and  conslructln^  Bewers  were 
as  fcdlows:  I  >.  lill.bonH,  Henver,  JlL'Il.'.KH;  Axton  *  Spratlon. 
Pueblo,  $lJL',;il!l:  Str.'ind  .«Cr  McCuire.  Salt  Lake  City.  Utah,  $121,- 
()s:i.      I).   I'.  Caynion,  City   Knur.     Noted   Feb.  3. 

Idiilio,  I,ewli.toii--t;i:()Il(:K  H.  KHSTKR,  at  $20,000, 
awarded  contract  for  .S-nil.  hlRbway  In  Taniman-Waha  Dis- 
trict. 

Idnho,  Pociitrllo — (Ofllclnl) — Contract  for  RrndlnB  and  Krav- 
olln^;  In  Local  Street  Improvement  Dl-strict  No.  10,  Is'orth 
Harrison  Ave.,  awarded  to  F.  McNALLY,  Pocatello.  at  $5,7fi0. 
J.   H.  C.iles.  City   EnKr.      Noted   Mar.   23. 

WnNh..  ChehallH-  WASIIINC.TON  PORTLAND  CEMENT 
CO.,  Concrete,  at  $l..Mi  pei-  blil.,  awarded  contract  for  furnlsh- 
iUK  county   with   10.(KUI  bhl.   Portland  cement. 

WnMli..  K|ilirn<a — Contract  for  2'2-ini.  Warden  Highway 
award. (1   to    WOKTHKN   ^r    SATTEUTH WAITIO,   at    $6,49,S. 

\\  nNli.,  ^liiryMvlIlf — Contract  for  constructing  sidewalks 
awarded   to  W.   J.    HOOVEU,    Everett,   at   $6,.5,'J1. 

WiiNli..  Port  Orehnrd— A.  E.  SCHOLD  &  CO.,  at  $4,649, 
awarded  contract  for  constructing  Permanent  Highway  No.  4. 
AViiNli..  Wnlln  Wiilln — (Olflcial) — Contract  for  about  54,780 
stiyd.  asjihaltic  concrete  paving  on  bituminous  base  awarded 
to  L\DEl'i:.\|)KXT  PAVING  CO..  Seattle,  at  $90,000.  W.  R. 
Hehorn,  Citj-    Kngr.      Noted   Mar.    Ifi. 

Ore.,  CIntaknnie — L.  F.  Cline,  at  $11,605,  .submitted  lowest 
bid   for   paving   Nehalem   Ave.     Noted   Apr.    6. 

Ore,,  CoquIIle — Contract  for  grading  and  widening  high- 
way between  Coqullle  and  Marshfleld  awarded  to  E.  G.  PER- 
HAM.  at  $63,900. 

Cnlif.,  Berkeley — Contract  for  paving  Fulton  St.  from 
Dwight  to  Allston  Way  awarded  to  OAKLAND  PAVING  CO., 
.'iOOO  Broadway,  Oakland.  .1.  J.  Jessup,  City  Engr.  Noted 
Mar.    30. 

Cnlif..  KInirsbiirK — Contract  for  paving  portion  of  Simpson 
St.  awarded  to  W.  A.  KETTIiEWELL  &  SONS,  Sanger,  at 
.$!S,794.     Noted  Mar.  2  and  Apr.   13. 

Cnlif.,  L.OS  Angele.s — James  I^.  Frazer,  Long  Beach,  at  $34,- 
223,  submitted  lowest  bid  for  paving  Workman  Mill  Rd. 
between  Whittier  Rd.  and  Pomona  Blvd. 

Cnlif.,  lios  Angeles — Bids  were  received  by  city  for  improv- 
ing Los  Feliz  Ave.  from  Nella  Vista  to  Vermont  Ave.,  (a) 
grading,  (b)  asphalt  paving,  (c)  cement  curbs,  (d)  concrete 
paving,  (e)  cement  curb,  (f)  cement  sidewalks,  (g)  granite 
block  gutter,  (h)  storm  drain  and  appurtenances,  (i)  electric 
conduits,  as  follows;  George  R.  Curtis  (a)  6c.  per  sq.ft.,  (b) 
1.35c.  per  sq.ft.,  (c)  30c.  per  lln.  ft.,  (d)  12c.  per  sq.ft.,  (e) 
30c.  lin.  ft.,  (f)  10c.  sq.ft.,  (g)  45c.  sq.ft.,  (h)  $18,000,  (i)  $200; 
Coast  Construction  Co.,  (a)  Ic.  (b)  13.5c.  (d)  12.5c.,  (e)  .SOc, 
(g)  39c.,  (h)  $21,560,  <i)  $275;  R.  F.  Wycoff,  (a)  4c.,  (b)  14c., 
(c)  12c.,  (d)  30c.,  (f)  lOc,  (g)  40c.,  (h)  $27,750,  (i)  $145. 
Homer  Hamlin,  City  Engr. 

Cnlif.,  Los  Angeles — W.  Cazaux,  at  $5,512,  submitted  lowest 
bid  for  oiled  macadam  pavement  on  Beseline  Rd.  between  San 
Antonio  and  Mills  Ave. 

Cnlif.,  Modesto — Contract  for  paving  portion  of  Henrv 
Ave.  awarded  to  CENTRAL  CALIFORNIA   PAVING  CO. 

Cnlif.,  Redwood  City — Contract  for  grading  and  macadamiz- 
ing Broadway  and  Main  St.  awarded  to  BLANCHARD  &  EHR- 
HARDT  1137  Bush  St.,  San  Francisco,  at  $5,270  and  $12,582, 
respectively. 

Cnlif.,  Redwood  City — Contract  for  constructing  concrete 
shoulders  on  county  road  awarded  to  BLANCHARD  &  EHR- 
HARDT,    1137   Bush   St.,   San   Francisco,   at   $24,220. 

Cnlif.,  Sncrnniento — Contract  for  paving  portion  of  E  St. 
with  asphalt  awarded  to  McGILLIVRAY  CONSTRUCTION  CO.. 
Nicolaus  Bldg.,  Sacramento.      F.  C.   Miller,   City  Engr. 

Calif.,  Sncrnniento — A.  TEICHERT  &  SON,  Ochsner  Bldg.. 
Sacramento,  awarded  contract  for  improving  17th  St.  F.  C. 
Miller.   City   Engr. 

Calif.  Santn  Barbara — A.  L.  PANDOLA  awarded  contract 
for  improving  Santa  Barbara  St.     A.  B.  Cook,  City  Engr. 

Calif.  Santn  Cruz — Contract  for  improving  Soquel  Ave. 
awarded  to  W.  E.  MILLER,  at  $23,507.  W.  I.  Thompson,  City 
Engr. 

Calif.,  Ventura — Contract  for  paving  awarded  to  MAGILL- 
FINLET    CO.,    Santa    Ana,    at    $17,193. 

Cnlif.,  Visalia — Contract  for  improving  East  St.  awarded  to 
WORSWICK  STREET  PAVING  CO.,  Fresno;  East  Oak  St.  to 
FEDERAL  CONSTRUCTION  CO.,  Sharon  Bldg.,  San  Francisco. 
Noted  Feb.   10  and  Mar.   2. 

Calif,,  'Whittier — S.  C.  Contracting  Co.,  at  $18,000,  sub- 
mitted lowest  bid  for  improving  portion  of  Lemon  St. 


Onl.,  Ilnmlllon-  (O(llclal)  — City  will  construct  permanent 
imv.iM.rii  on  <  alliurlne  St.,  N„  by  day  labor.  A.  F.  Macalluni, 
I  It.s     l-.n^r.      Noted    Apr.    13. 

Oh«.,  Iiln«*liin— (OlllclaD—Contrnct  for  furnlMbln*?  300 
'"•I"    "ll 1   HHphalt    awarded    lo    AZTICC   (JIL   AND    ASPHALT 

V\'>'''''.'^'V..:"'..'^""'"'-"'-   ^""'  "I   »-«••"    >''•'•   »""■      It    J    Mc- 
Clelland,   City    I'Jngr. 

INDII.SIKIAI.  VV()RK,S 
Proposed  Work 

Mnlne.  Hunirord--Malne  Coal.d  I'ap.i  Co.  phinM  addition  to 
plunl         l';nllinHl<-d    cost,    $2110, ()()(). 

Mnlne.  Sontli  Brewer  -lOaHlern  Chemical  Co.  will  build 
piMOI.       i:Hllni.ih-.l    cowl,   $150,000. 

>Ia>is.,  CnnilirldKe-  F.  H.  Newton  Co.  planB  100x400-fl 
wiiicliouHc.      Waller  Lll tbneld.  Arch. 

>I«NM.,  I,nwrene< — C.  W.  Dillon  plans  2-8tory,  lOOxlOO-ft. 
faclory  at   Medford  and  Oxford  St.     (Jeorge  C.  AdamH,  Arch. 

MuMM.,  South  IIOMlon-  Plans  being  prepared  bv  StobblnH  & 
W  .illun.M,  Arch.,  164  Federal  St.,  Hoston,  for  l-storv,  65x165- 
II.  n.irage  (or  Arthur  C  ,JoneH,  568  Columbia  ltd.,  Boston. 
lOslun.-ited    cost,    .t35,UOO. 


\\ 


CiMiM.,  llrldKeporl — Plans  being  prepared  by  Foundation  Co., 

loluorlh  lildg..  New  York,  N.  Y.,  for  plant  for  Canadian  Car 
and    l'"(Min(lry    Co. 

«i>nn..  Ilrldgeixtrt — I'lans  being  prepared  for  reconstruction 
of   lloMic    Hicwiry    building   on    llallain   St. 

Conn.,  !\ew  Haven — WlUiatn  Schollhorn  Co.  will  build 
4-story,   40x5(i-ft.   .iddition   to  factory. 

Conn.,  W'nterhury — Plans  being  prepared  for  l-8tory, 
42xl37-ft.  addition  to  factory  of  American  Pin  Co.,  Thomaston 
Ave.      Estimated   cost,    $85,000. 

N.  Y.,  Bnlfalo — Glove  Woven  Belting  Co.  plans  l-story 
factory  at  1420  JOlmwood  Ave.     Estimated  cost,  $10,000. 

N,  v.,  Rulfalo — Plans  prepared  for  l-story  addition  to  plant 
at  Northland  Ave.  and  New  York  Central  R.R.  of  Otis  Elevator 
Co. 

IV.  v.,  BufTalo — Overland-Buffalo  Co.,  Main  and  North  St.. 
plans  sales  and   service   Ijuilding. 

IV.  Y.,  Bulfalo — U.  S.  Rubber  Reclaiming  Co.,  Inc.,  724 
Babcock  St.,  plans  l-story  warehouse  on  Spencer  St.  Esti- 
mated cost,  $15,000. 

N.  Y„  Knst  Roolifster — K.  Gleason  contemplates  building 
factory  at   East  Rochester. 

IV.  Y.,  Le  Roy — Bids  will  soon  be  received  by  Arnold  & 
Stern,  Arch.,  for  2-story,  60xl00-ft.  factory  for  O.  F.  Wood- 
ward Co. 

N.  Y.,  IVew  York — (Borough  of  Bronx) — Plans  prepared  bv 
S.  J.  Kessler.  1037  Teller  Ave.,  for  l-story.  85x225-ft.  plant  oh 
Stebbins  Ave.  for  Community  Ice  Co.  Estimated  cost,  $25,000. 
Ralph   Horton,  524   West  57th  St.,  Pres. 

N.  Y'.,  New  York — (Borough  of  Manhattan) — Plans  pre- 
pared by  Albert  Ullrich,  371  Fulton  St.,  Brooklyn,  for  5-story 
dairy  plant  on  117th  St.  near  2d  Ave.  for  Borden's  Condensed 
Milk  Co.,   100  Hudson   St.     Estimated  cost,   $60,000. 

IV.  Y.,  New  Y'ork — (Borough  of  Manhattan) — Plan.q  pre- 
pared by  F.  Ebeling,  Arch..  21  Park  Row,  for  3-story,  50x117- 
ft.  warehouse  for  Saranac  Realty  Co.  Estimated  cost,  $25,000. 
George  F.  Freylinghuysen,   149  Broadway,  Pre.s. 

N.  Y.,  New  Y'ork — (Borough  of  Queens) — Plans  being  pre- 
pared by  William  Higginson,  Arch..  21  Park  Row,  Manhattan, 
for  4-story,  80x230-ft.  factory  at  Long  Island  City  for  Degnon 
Terminal  and  Realty  Improvement  Co.,  30  East  42d  St.,  Man- 
hattan.     Estimated    cost,    $250,000. 

N.  Y'.,  New  York — (Borough  of  Queens) — Contract  will  soon 
be  awarded  for  plant  at  Flushing  for  Nathan  Manufacturing 
Co.  Estimated  cost,  $250,000.  Eugene  Schoen,  106  East  19th 
St.,  Arch. 

N.  Y.,  New  Y'ork — (Borough  of  Queens) — Plans  being  pre- 
pared for  9-story,  70xl56-ft.  addition  to  plant  of  National 
Sugar  Refining  Co.  at  Pidgeon  and  Front  St.     Estimated  cost, 

$100,000. 

N.  Y.,  Syracuse — Preliminary  plans  being  prepared  by  Mer- 
rick &  Randall,  S  A.  &  K.  Bldg.,  Syracuse,  for  3-  or  4-story, 
98xl98-ft.    printing   and    office    building    for    Syracuse    Journal 

Co.     Estimated  cost,  $200,000. 

N.  Y'.,  Syracuse — Plans  being  prepared  for  3-story,  50x80- 
ft.  garage  and  service  station  for  Syracuse  Motor  Car  Co. 
Estimated  cost,  $40,000.  D.  Grody,  235  West  Genesee  St.,  Pres. 
Taber  &  Baxter,  Gurney  Bldg.,  Arch. 

N.  J.,  Bnyonne — Plans  being  prepared  by  Carl  I.  Goldberg, 
437     Broadwav,     for    3-storv.    35x50-ft.    garage    for    Cohen    & 

Grimsky.      Estimated   cost,   $15,000. 

N.  J.,  Trenton — A.  K.  Bugbee  Co.  plans  to  build  plant. 
Estimated   cost.   $200,000. 

Penn.,  Philadelphia — Alexander  Bros.,  410  North  4th  St., 
plans  4-story  addition  to  factory. 

Penn.,  Philadelphia — Charles  P.  Cochrane,  Kensington  and 
Butler  St.,   plans   2-story  factory  at  H  and   Butler  St. 

Penn.,  Philadelphia — Alexander  Di  Santo,  1934  Morris  St., 
plans  2-story  factory  and  warehouse  at  1729-31  Carpenter  St. 

Penn.,  Philadelphia — Gomery-Schwartz  Motor  Car  Co.  hav- 
ing plans  prepared  by  Charles  E.  Oelschlager,  Arch.,  for  10- 
story,  137xlS0-ft.  building  at  Broad  and  Cherry  St. 

Penn,,  Philadelphia — (Nicetown) — Midvale  Steel  and  Ord- 
nance Co.  will  build  plant.     Estimated  cost,  $1,000,000. 

Penw.,  Philadelphia — C.  B.  Porter  &  Co.,  128  North  2nd 
St.,  will  build  5-story  warehouse  at  124  North  2nd  St. 

Penn,,  Philndelphin — Plans  being  prepared  by  Andrew  J. 
Sauer  Co.,  Arch.,  for  4-story,  53xl00-ft.  factory  for  George 
Sherwood  &  Sons, 
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x^S'^a'^I:  ^*\^>*^""ii}'~(pmcial)—J.  B.  Heron,  South  Linden 
^/aU.  i"o  .  V  1^  '"  rebuild  warehouse  as  stated  in  our  issue 
or  Apr.  IS  until  atter  Apr.  1,  1917. 

ft  ^^!?t°o',.J*'*'!''';/"*^*^"!'''^",^°"^'^  Co.,  Reading,  plans  40x120- 
Steinmetz    P      .^^"^'^'""'•-      Estimated    cost,    $10,000.      U.    S.    G. 

wii^^V.^y"?''",**'!""^^''^''''^^  plans  being  prepared  by  Leon 
}\\  f^  C  ^"'"'■<^'  ^'"ch..  Odd  Fellows  Bldg.,  for  2-storv,  122x 
Noted  a1)"     13^^'"^ "■"''    ^'^''t'°"    fo''    IJelaware    Motor    Sales    Co. 

ft  '^I'h  '?"'«''n»'«?--Plans  being  prepared  for  5-story,  66x156- 
ft.  warehouse  tor  F.  X.  Ganter  Co.,  13  West  Pratt  St.  Esti- 
mated cost,   $30,000.     Noted   Mar.   30. 

M  w  5"r  "^^wshinKton— J.  W.  Lee,  332  Pennsylvania  Ave., 
?^r  W'  P'^"*^  2-story,  42x62-ft.  garage.  Estimated  cost,  $10,000. 
\\.  ^\.  Youngs,  Nolando  Apts.,  Washington,  Arch. 
,,i  ^"V.  W"l>e«:ell— (City  Point  post  office)— Coca-Cola  Bot- 
iiing  Corporation  will  build  plant.  Estimated  cost,  $25,000. 
♦  ^"'l  "'c'''"ond — Richmond  Leather  Co.  plans  2-story  fac- 
toiy  at  22nd  and  Carey  St.     Estimated  cost,  $16,200. 

„i  }^'  J'"-'  *•»"""'''*■"•*'— •'^-  J-  Jones,  420  Baker  St.,  contem- 
plates   52x97-ft.    warehouse.      Estimated   cost.    $12,000. 

N.  (..  nurliam — Durham  Hosiery  Mill  Co.  plans  2-story 
warehouse.      Estimated  cost,  $15,000. 

„i„'^,'""i-''I"'''''^~r^"''^®''^^l  Commutator  Co.  plans  to  build 
plant.     Estimated  cost,  $30,000.     E.  B.  Marshall,  Pres. 

i«  ^'i""  .J"""'*""— Moulton  Light  and  Water  Co.  will  build 
ice   plant    at   Moulton. 

Tenii.,_^Meni|.Iiis— Plans   prepared   by   G.   M.   Shaw   &   Co.    for 
d-story,    /5xly0-ft.    service    station    and    salesroom    at    Monroe 
^t-  V^^}  Lauderdale  St.  for  Memphis  Overland  Co.     Estimated 
cost,    $40,000.      Noted   Mar.   23. 

Tenn.,  Nushvllle — White  Serum  Co.  granted  permit  for  1- 
lin'nnn   ^^''      '^     '''    Adams    and    Taylor     St.       Estimated     cost, 

inn*Sr"  P»?l"<"»h— Plans  prepared  by  D.  H.  Jamieson  for  Six 
100-rt.  addition  to  Paducah  Hosiery  Mills. 

Ohio,  Canton — Plans  being  prepared  for  2-storv,  40x400-ft. 
l'^^V^}}L^°^.^r'^  ^"''  Wheeling  &  Lalce  Erie  R.R.  Estimated  cost, 
$100,000.  W.  L.  Rohbock,  Electric  Bldg.,  Cleveland,  Ohio,  Ch. 
Engr. 

Ohio,  Cincinnati — Plans  being  prepared  bv  Ritter  &  Bates. 
rl^h'  .^'1^  National  Bank  Bldg.,  Portsmouth,  for  2-storv, 
l"'^;'^"^'-  factory  for  Coco-Cola  Co.  Estimated  cost,  $10,000. 
J.  Mandrey,  315  Sycamore  St.,  Cincinnati,  Mgr. 

Ohio,  Cincinnati — Edna  Brass  Manufacturing  Co.,  525  Read- 
i,"}!  5"'  plans  2-story  warehouse.  Reliance  Engineering  Co., 
312   Fourth   National   Bank   Bldg.,   Arch. 

.  P„^l"'  C'«^^'e'"n<l — Aetna  Realty  Co.  plans  3-storv  warehouse 
at  6925  Aetna  Rd.     Estimated  cost,  $18,000. 

Oliio,  Clevelanfl — Ohio  Macaroni  Co.,  2647  East  22nd  St, 
?, -'},^„J^'^'^°'"y  ^^  Scoville  and  East  28th  St.  Estimated  cost, 
$14,000. 

Ohio,  Cleveland — Standard  Oil  Co.  will  build  garage  and 
stable  at  3041  Broadway.  Estimated  cost,  $20,000.  Noted 
Feb.   10. 

Ohio,  East  Liverpool — Bids  will  be  received  about  June  1 
for  2-story  addition  to  factory  of  Adamant  Porcelain  Co. 
Estimated  cost,  $15,000.  C.  M.  Metsch,  First  National  Bank 
Bldg.,   Arch. 

Ohio.  Lima — Plans  being  prepared  by  Leech  &  Leech.  Arch., 
7  Public  Square,  for  3-story.  50x200-ft.  garage  for  J.  H.  Blat- 
tenberg,   M.   D.,   128   South   Union   St.      Estimated   cost,   $25,000. 

Ohio.  MartinH  Ferry— Edward  Hite,  519  North  5th  St..  and 
Ceorge  L.   Speiice,   care  of  Stanton  Heater  Co.,   plans   ice   plant. 

,,  Ohio,  ZaneNville — (Official) — Bids  will  be  received  about 
^^'^I  i^  ^"^  2-story.  60xl30-ft.  garage  for  C.  N.  Harvey.  Main 
and  2d  St.  Estimated  cost.  $18,000.  C.  E.  Handshy.  Arch. 
Noted  Apr.  13. 

Ind.,  Hammond — Plans  being  prepared  bv  Holabird  & 
Roche.  Arch.,  104  South  Michigan  Ave..  Chicago.  111.,  for 
2-story,  80xl00-ft.  storage  building  for  Chicago  Telephone  Co.. 
220  West  AVa.shington  St.,  Chicago. 

Mich..  Battle  Creek — Rich  Twist  Drill  Co..  Chicago.  Ill  will 
build  factory  at  Battle  Creek.     Estimated  cost,  $45,000. 

Mich..  Benton  Harbor — Saranac  Machine  Works  plan  to 
build   addition   to  factory. 

Mich.,  Detroit — Crescent  Brass  and  Pin  Co..  1150  Trumbull 
Ave.,  plans  addition  to  plant. 

Ml<'h..  Grand  Rapids — Plans  prepared  by  Wernetts.  Rrad- 
lield  &  Mead.  Arch..  Houseman  Bldg..  for  2-storv.  50x200-ft 
factory  for  Grand  Rapids  Blow  Pipe  and  Dust  Arrester  Co 
Noted   Apr.    20. 

Mich..  Kalamazoo — Plan.s  being  prepared  bv  G.  G.  \Vorden. 
Arch..  Kalamazoo  Bank  Bldg..  for  2-story,  25x45-ft.  laboratory 
and  service  building  for  Harrow  Spring  Co.  Estimated  cost. 
$10,000.     A.   W.   Gregg,   Mgr. 

Mich.,  Milford — F.  B.  Hublieil  will  rebuild  roller  mills 
recently  destroyed  by  fire. 

HI.,  Chiongo — Foote  Bros.,  North  Carpenter  St.,  will  build 
5-story  addition   to  factory  at  Chicago. 

111.,  Chicago — -H.  E.  Holsinger  will  build  factory  at  212-14 
Sheldon  St.  Estimated  cost,  $20,000.  Wheelock  &  Shank  64 
West  Randolph  St.,  Arch. 

111..  Chlcasro — Lasker  Iron  Works,  2S30  South  Ashland  Ave 
plans  factory  at  3201  South  Lincoln  St.     Estimated  cost    $25- 
000.      F.    J.    Higgins,    327    South    La    Salle    St..    Arch.  ' 

III.,  Chicago— Sydney,  Wanzer  &  Sons  Co.  plans  1-  and  2- 
story  dairy  plant  at  6319  Kimbark  Ave.  Estimated  cost 
$18,000.      I'ostie  &   Fischer,  Arch.  ' 

III.,  Feoria — Holt  Manufacturing  Co.  contemplates  110x180- 
it.   addition   to   factory.     M.   M.   Boker.   Gen.   Mgr. 


«tni  I'c^J^  I  ^^]?,"^  being  prepared  for  steel  plant  for  Key- 
stone .Steel  and  Wire  Co.  Estimated  cost.  $1,750,000.  J.  Ken- 
nedy.   Bessemer    Bldg.,    Pittsburgh,    Penn..    Engr. 

w->.'!h'..,,'''""'"'^~r;'°''."  ,'"'""  contemplates  2-8tory,  60xl55-ft. 
waiehouse.      Estimated  cost,   $30,000. 

cnn'.l'mr.'i*.f?/"'"~,',""l^'  *  Locher,  125  South  Washington  St.. 
contemplates    cold-storage    warehouse. 

9  i!,'.'"V^\"i'"',"5',';PJ^'^'''''.^^'"  '"^  received  until  10  a.m..  May 
^n,.i-^„7-/f  ?'^  r'^-  Wh'I'P'  Fiscal  Superv.  Bd.  of  Administration. 
WidSws  H        ?''    '■'"""'^'^""K    barn    into    laundry    at    Soldiers' 

l.>,.,^'^'''V^'^'''''"."'!~*^''''■'.^<^*''"<^'<^'■  will  build  creamery  at  Ash- 
land.    Estimated   cost.   $25,000.      Henry  Wildhagen.   Arch. 

A.^y*"';    ''""'•'•'•••«^'«l— Plans    being    prepared    by    G.    A.    Krasin. 

Sons'Co*"'    ^-""^"'y-    ''2x298-ft.    warehouse    for    C     E     Blodgett 

£rnr-^*^'j!"o9!'i**'"'"Ti'''^"S  being  prepared  for  2-story.  50xl20-ft. 
fl2.000  niachlne  shop   for  T.   C.   Nagler.      Estimated   cost. 

fact'ory-'at^'oshrosir-'-  """''  '''°''^^"  '"'■  '"'""'  ^'^^'''-J'  '^'-''^'^ 
&  no'pke^rt'l.'.'J?'  ""V  f"^'«*"— Plans  being  prepared  by  Parkinson 
2  storv  "9v«lv,'^''t;'-,-^'"''''''  /'^'^S:  La  Crosse.  Wis.,  for 
^  stoi.\,  ,2x93-ft.  addition  to  factory  of  Prairie  du  Chien 
AAoolen   Co.      Estimated   cost,   $15,000.  x-iame     au     »,nien 

torv^'"?  '';"7.  •«'^«''-''— }^''sconsin  Woodworking  Co.  plans  fac- 
toi  J  .     .J.   1..   (onaiit.   interested. 

R.r"  wiT.  r^:bun^'f r?i'^h"t- wa^e'^h^^Je^^nraV^  sl'u%'  Ot^h".^?" re^tSi^v^ 
m^Z'^^^^^.^ur^l'^.r^-  ^-  ^•'-•^th,  RailwafExrhl"n*^-^ 

Dlant'""p"rTMlT'^~'^,'^''*"P°'''^  Malting  Co.  plans  50xl50-ft. 
plant.      Jt.   J.   Clausen,    Davenport,   Arch. 

w«iVk?'p '/'«"?■■*  ,9**i~i''*"/  "^^'"f^  considered  by  Chicago,  Mil- 
waukee   &    St.    Paul    Ry.    for    roundhouse    and    other    terminal 

O^Fc  "gcrill",  Ch^'Eng" -^  ^''^-  ^-  ^-  ^°^^^^-  Ry  Ex  Bld#.; 
bui?"^\"an?7t""GreVnwald.'"^'''*^  Farmers'  Creamery  Co.  will 
at  No?t"i;'fit!lld.''*''"*''"~^'^"'°"  ^^'"^  ^°-  P^"""^  ^°  ''"'^'^  PJa"t 
at  Red"w"lf  Wing— Goodyear  Tire  Co.  plans  to  build  factory 

&  s'on"'!;;  y>n",!'i*'''f~^l?-",%  ^'"l"^  prepared  by  Charles  Kampfer 
&  bon,  St.  I'aul,  for  Wilder  Creamery. 

colfl*?t°o',n'*,f„"!5!'TrV^"^J'^-"^  prepared  for  5-story.  50xl20-ft. 
ShoVt    mI?     ^  "  ^'^"^^s  Ice  and  Cold  Storage  Co.     R.  H. 

i:;n'^ft'*"  *-'"«•»>•»— Bids  will  soon  be  received  for  2-storv  60x 
J  W  ?'a'}m,';'n°"4'i/%-^'^"5r^':^  *^'',  ^o.  Estimated  cost,  $30,000 
Mar    30  National    Bank    Bldg.,    Arch.      Noted 

Arc'h""72l''on"vo"^^'«t"\'"''"^<^P''®P''''«'*  ^y  J-  ^-  Dunham  Co., 
Mc'cunl''^^s'i^,^a^tld^c'os^°$"fo:o'o°o':  ^"''"^^  """^  ''^'''''  '"''  '■  '■ 
Arr'h^*"fn!?%"'JJ"?.f*"r^i'^"^  being  prepared  by  F.  W.  Steinman. 
fso'oOO.'^Noted^Lrl'f.'""-"  '"'■  ''  •   ^-   '^^■'■""-      Estimated   cost! 

Tex..  Belleville — Gulf.  Colorado  &  Santa  F6  Rv  nlans  to 
construct  storehouse,  oil  house  and  car  shed  at  Be  feville 
Estimated  cost.  $10,000.     F.  Merritt,  Galveston    Ch    Engr 

fi  'Jn^^^' ^},-Y^^^^'"^^i  reports  state  A.  Mathias  &  Co.  plans 
6-story  waiehouse  on  San  Jacinto  St.     Estimated  cost,  $75,000. 

Est&e"c"f  V'^O^OOT''    ^"'"''""    ^°-    P'^""    *°    ''""^    P'^"t- 

on  ^^^"ds  for,^*u"nTc'r;,'a^l  fcTSt':'''^^   "'"'^'''^  '''''''"'   *°   ^'"^^ 

Olcla^    CuHhing — Bids    will    be    received    about    Mav    1    for 

fiTnnn    ^%  Jf^^^.^'^^hine  and  Auto  Co..   Inc.      Estimated  cost^ 

$15,000.     Clyde  Mack,   6  AVest  43d  St.,  Kansas  City,   Mo.,   Arch: 

r-^v.^lt,'";*,'^'''"';^^'?,"-''  l^eing  prepared  for  oil  refinerv  for  Mid- 
?Tn^J  ."«'/, '^•''r?''"^  ^?-  Estimated  cost.  $100,000.  M.  "M.  Travis, 
Unity  Bldg..   Pres.     A.   B.   Patterson.   18  Vi   West   3rd   St..   Engr. 

Colo.,    Denver — Emmcr    Products    Co., 
templates   building  factory   at   Denver. 

ir-f^J^'Ji^.^  Stnnn-ood— Press  reports  state  Bank  of  Stan  wood 
interested  in  construction  of  sawmill.     Estimated  cost.  $25,000. 


Worland.   Wyo.,   con- 


..t  ^""'v  ''""  Angeles— Davis  Standard  Bread  Co.  plans  bakery 
at  Beaudry  and  Mignonette  St.     Estimated  cost.  $150,000. 

'ifwV^r'V;  f""?"  ■'^"?"7:^-  ^-  Mitchell  &  Son.  Santa  Ana.  plans 
50.\ns-(t.  factory  at  French  and  3d  St.    Estimated  cost.  $10,000. 

v,„„^""'':  Vl''nn«'--Paciflc  Electric  Ry.  plans  to  build  packing 
?,?^,^''r^f*  Upland  terminus  and  proposed  extension  of  road 
nom  Claremount  to  Upland.     G.  E.  Pillsbury.  Los  Angeles.  Ch. 

n,.  '^?o!>*'->,^'*'"!V?—< Watts  post  office)— California  Tissue  Mills 
?n  ■ni'inf^or?iM''''='l'^t'T">'  ^'^«^-  ^°^  Angeles,  plans  addition 
$40  000  Alameda    St..    Vernon.      Estimated    cost, 

P<./fr„VI;"'l'~^''^"?.''^''i?  prepared  for  addition  to  factory  of 
Perfect  Machinery  Co.     Estimated  cost.   $20,000.     S.  L.   Clarke, 

Ont.,    Wallseryiile— (^anadian     Brush     Machinery    Co..     Ltd  . 
contemplates  factory.     W.  Elsey,  Secy.  " 

Sasli.,  Saslcatoon — Trussed   Wall  and   Concrete  Co.   contem- 
plates factory.     A.  C.  Gohn.  Pres. 

Bids    In    and    Contracts    Awarded 

f-^,.'**v/"*-r  '*??'n'^*","~C°"^'"=^i"'  f°'"  l-sto'-y.  S5xl25-ft.  garage 
i?  ..  •  c/-  g^'lagher  awarded  to  HENRY  E.  GAMESTER. 
Mystic  St.     Estimated  cost.  $19,000. 
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MnNM,,  lloaton— I  llrlKhtun)  — Coiilriirl  uwiiiilnl  to  .1.  &  W. 
II  .MI'l.lxiDN.  L'ti  MiiplK  AVK.,  lli'iKliloii.  fur  adilltlon  to  kui'hkm 
(i»    .St.   .Ii.sciiirti    raiix'hliil   .Srhixil.      lOxt  liniitril   niNt.    $|I).IMIII. 

>lnMH..  Ilondin — CtiMti'iift  for  waiithiiiiiac  iiml  furtorv  fur 
lTiilt<il  UniK  <"<i..  (!,'l  I,<'iiii  .St.,  Uoxl.my.  awiililc.l  In  i  IIOnlt(i  K 
II.   II    .M.Vt-n.MltKH  ,v  ft).  44   III  ooiiilli'UI  St..   lloHtun      KHiliiiati'd 

CIIHt.     ILMIO.IIIMI. 

Mii«».,  rnll  Ulvi-p — Contrnct  awai.U-.l  to  f.  II.  SKAIIS,  :IS!I 
:!>l  St..  for  ail>ltlh>ii  to  lotton  mill  of  DuvIh  Mill,  guuiiuichaii 
.St       Kstlmatid  .  ii.mI,   »IL>.U00.      Not.  (I    .Mar.   2. 

''oiiii.t  NfH  lliivrn'  Conlrai't  for  l-Mlorv,  fiOxltn-ft.  naraiio 
for  H.-.-.luT  K.alt.v  Co.,  .s:n  fliap.-l  .St.,  award.d  to  l>AVIl>  II. 
I'L.MtK   I'D.,    lur.    Itrrwcr.v   St.      KMtlinatfd   coHt,   }2il,llOO. 

Cuiiii..  \«>»v  l.iiiitlon Coiitrai't  awardod  to  .1.  A.  DOI^AN  & 
CO.,  .Mall\varlll^,'  lildK.,  for  l-.Mtor.v,  40xS(>-ft.  unruK.-  for  A.  H. 
ColUii.s.   .'iC'i    ItanU    St.       lO.xt Iniatcd   rOMt.    $16.0111). 

I'linii.,  Wont  ChcMhlra*  —  Connootli'Ut  Itra.t.M  Co.  awarded  ron- 
trait  for  1  .story.  ;iSxMO.ft.  and  S.SxKl-ft.  addition  to  faclory 
to  TItl'CV  lujos.  Co..  .^7  n.-ni'dlct  St..  \Vat»'i  bury.  K.stlmatrd 
cost.   Jio.iioi)       .\<.t.Ml    .\i>r.   «. 

^'.  v..  ('lnyvlll<> — (t^tllc'lal) — Contract  for  I'nlarKlnK  plant 
of  Cluyvlllc  Kiilttlnn  Co.  awarded  to  HAI.H  ENCINKKKINC, 
CO..  ChanilxM-  of  Commerce  UldK..  Uochester.  lC«tlmated  coHt, 
$200,000.     Noted  Apr.  13. 

N.  Y..  <;loiiwo€»d— Hablrsha w  PJlectrlo  Cable  Co.  awarded 
contract  for  fa.lorv  to  CASI'KR  UANCRU  CONSTRUCTION 
CO..    Holyoke.    Ma.ss.      ICstlmatcd   cost.    $35,000.      Noted    Feb.    10. 

iV.  Y..  I.oudonvlllo — Contract  for  pump  and  l<'e  bouHi'  for 
R  O.  Teabody  awarded  to  I'KTKIt  KKKI-RU  HLMLDINC,  Co., 
•»i;4  OranKc  St.,  .\lbany. 

>'.  Y.,  \ew  York — (rioroiiifh  of  Manhattan) — noiirnonvlllc 
\\'cldliin  Co.  awartled  contract  for  2-storv  parage  to  .70HN  H. 
OKKVIOS  ^-    HHOS.,    103   Park   Ave.      Kstlmatcd   t-o.st,   $25,000. 

N.  Y..  \ew  York — (RorouKh  of  Atanhattnn) — Contract  for 
4-storv.  72xlOO-rt.  Karajre  ond  stable  for  Ciishman's  .Sons.  Inc.. 
40  Manhattar)  St..  awarded  contra<t  to  ANDRKW  UROSK.  1 
Madison   Ave.      Kstimatcd   cost,   $50,000.      Noted   Mar.   9. 

\.  Y.,  \«Mv  York — -(Horouitrh  of  Manhattan)— Contracts  for 
12-story,  100xl4S-ft.  automatic  service  station  for  Estate  of 
Marv  K.  I'incbot.  car.'  of  .\.  R.  K.  Pincliot,  60  Rroadwav. 
awarded  to  IIASCO  lUTn.mNr;  CO..  245  West  55th  St.,  for 
peneral  contract  and  to  HARRIS.  SIIA'RRS  IIAKKR  CO.,  151 
West    42d    St.,    for    structural    steel.       Estimated    cost,    $300,000. 

X.  Y'.,  \ew  York — (RorouKh  of  Queens) — Royer  Dyeing  and 
Printing  Co.,  Pavnter  .Vve..  I/ons  Island  City,  awarded  con- 
tract to  .TOHNSON  SHERRANR.  3S  Park  Row,  Manhattan,  for 
1-story  factory.     Estimated  cost,   $25,000.     Noted  Dec.   30. 

X.  Y".,  SyrnriiKt — Contract  for  addition  to  plant  of  Ham- 
mond Steel  Forvrinpr  Co.  on  Milton  St.  awarded  to  SMITH  & 
CAFFRRV.   North   Salina   St. 

\.  Y.,  Syrneiise- — Contract  for  addition  to  factory  of  Justin 
Scubert  Co..  50fi  South  Clinton  St..  awarded  to  GEORGE 
MAHI.ERWEIN.  fiOfi  South  Clinton  St. 

X.  .1..  .Ier«ey  City — (Official) — Contract  for  7-story,  60x118- 
ft.  reinforced-concrete  tank  buildinpr  for  Colsate  &  Co. 
awarded  to  TURNER  CONSTRUCTION  CO.,  11  Broadway,  New 
York,    N.    Y. 

X.  J..  Pnter.son — Contract  awarded  to  T.IMOUZE  &•  nUOS., 
410  Park  Ave..  Weehawken,  for  4-story,  60.\300-ft.  silk  mill  on 
Straif^ht  St.  for  Diiiilop  Rros.,  254  4th  Ave.,  New  York,  N.  Y. 
Estimated  cost.   $110,000.     Noted  Mar.  9  and  Apr.   20. 

X.  J..  I>n«erHon — (Official) — Contract  for  3-story.  34xl86-ft. 
factorv  On  t^nion  .\ve.  for  Harris  Bros..  25  Manchester  Ave. 
awarded  to  FI.YNT  RUTl.DING  AND  CONSTRUCTION  CO.. 
Palmer,  Mass.     Noted   JIar.   23  and  30. 

Penn.,  .VmliridKe — .\sbestos  Protected  Metal  Co.  will  build 
3  manufacturiner  buildinss  at  14th  St.  and  Economy  Belt  Line 
by  day  labor.     Noted  Mar.  16  and  Apr.  6. 

Penn..  Brownsville — Monontrahela  Ry.  awarded  contract  for 
rebuildinp:  roundhouse  recently  destroyed  by  fire,  to  W.  F. 
TRIMB.JiLL  Sz  SON  CO..  at  $50,000.  D.  K.  Orr,  Brownsville, 
Ch.    Ensr.      Noted    Apr.    13. 

Penn.,  HarrlshnrK — Contract  for  service  and  sales  buildingr 
for  Kevstone  Motor  Car  Co.,  South  11th  St.,  awarded  to 
HAROLD  A.  HIPPLR.  Room  15,  Harrisburg  National  Bank 
BldR.      Estimated    cost,    $25,000. 

Penn..  Hnrri.sbiirK — William  E.  Orth  awarded  contract  for 
reinforced-concrete  laundry  to  CRANFORD  &  STEPHENSON. 
Estimated  cost.   $50,000. 

Penn.,  Mataanoy  Plane — Contract  for  1-story.  15xS4-ft. 
storehouse  for  Readinpr  Terminal,  Philadelphia,  awarded  to 
ANDRE'U'   BRESLTN.    Summithill. 

Penn..  Pliiladelphia — Harry  Gill,  Jr.,  2515  Germantown  Ave., 
at  $24,482.  submitted  lowest  bid  for  warehouse  at  W^harton  and 
Taylor    St..    for    American    Radiator   Co.,    115    North    Broad    St. 

Penn.,  Philadelphia — Contract  for  5-story  factory  at  17th 
and  Arch  St.  for  R.  A.  Hevmann  &  Bros,  awarded  to  WARREN, 
MOORE  &  CO.,  Commercial  Trust  Bldg. 

Penn.,  Philadelphia — George  "W.  Kugler  Sons  Co..  921  New 
Market  St.,  awarded  contract  for  box  factory  to  BURD  P. 
EVANS  CO.,  13th  and  Wallace  St. 

Penn.,  Readinc — Brown  Engineering  Co.,  123  North  3d  St.. 
awarded  contract  for  shop  to  CHARLES  H.  SCHLEGEL,  2224 
Perkiomen  Ave. 

Penn.,  Readine — Carpenter  Steel  Co.  awarded  contract  for 
1-storv.  74x337-ft.  steel  mill  to  READING  CONSTRUCTION 
CO.,   622   Court   St.      Estimated   cost,    $50,000. 

Penn.,  Readine — Contract  for  3-stor>%  40x57-ft.  storage 
building  for  Ruttenberg  Bros.,  225  Chestnut  St.,  awarded  to 
L.  H.   FOCHT  &  SON,   401   Baer  Bldg. 

Penn.,  Readlne — Contract  awarded  to  L.  H.  FOCHT  &  SON, 
401   Baer  Bldg.,   for  factory   for  Standard   Box   Co. 


Prnn.,  Noiidi  llrown«vlllr — Contract  for  roundhnuHe  for 
MonoiiKulMla  Ity.  awarded  to  W.  F.  FltlMIILR  &  SONS,  PlttH- 
burk-b  KHiliMiit.-d  .omI,  $40,000.  I ».  K.  Orr,  llrownHvlilo.  Ch. 
Knur. 

I'rnn.,  Strelton — PenuHylvanla  Steel  Co.,  recently  aciiuln-d 
liy  Hellileluin  Steel  Co.,  awarileil  contrac-t  for  ex<'avallonH  and 
concrete  work  for  bbiHt  furniice,  500  Ion,  to  RAVMONO  CON- 
CRRTK  PIMO  CO.,  N.w  York.  N.  Y.,  and  for  dteel  work  to 
PENNSYLVANIA  lONG INKEUING  WOHKH,  New  Cnutle.  EhII- 
iiiated    cost,    $;I5(I,000. 

Mtl.,  Ilnlllniore  Contract  for  faclory  iit  EaHton  ami  .'IIhI 
SI.  for  llalllMioi.-  (Ill  ICiiHlne  Co.  iiwar.jed  lo  HIO.N.IAM  I.N  F. 
I1KNNI:TT  IUILHIM;  CO.,  H;tlllmore.  KHtlmated  cost.  $40,000. 
.Noted    Jan.    LM)   an<l    .Mar.    23. 

Md.,  llnMlinore  \\llli;im  K.  Hopper  &  SonH  Co.  awarded 
contraci  fur  Iiilxl42-ri.  factory  on  Parkdale  Ave.  to  CONSOLI- 
l)ATKI>    KNCINKEKINC.   CO.      K.Mtlmaled   roHl.    $00,000. 

Md..  ilnlllnifirr-  VVestern  Marylanil  Rv.  aw.'irded  contract 
for  1 -story  Kialn-slorage  bulldlnn  al  Mardbal  iind  McComaH 
St.  lo  JAMES  STEWART  iv  CO..  110  South  Dearborn  St.,  Chi- 
cago, III.  H.  R.  Pratt,  Continental  Trust  Bldg.,  Haltlmore, 
Ch.  Engr. 

<ia.,  Ilowrll — Seaboard  Air  Line  Ry.  awarded  contract  for 
new  shops  at  Howell  to  MORROW  TRANSFER  AND  .STOR- 
AGE CO.,  Atlanta.  Estimated  cost  br'tween  $100,000  and 
$150,000.  W.  I).  Faucette,  Norfolk,  Va..  Ch.  Engr.  Noted 
Jan.    27. 

Tenn.,  (hnttanooirn — Contract  for  l-8tory,  &0x250-ft.  plant 
for  Chattanooga  Aseptic  Cotton  Co.  awarded  to  GEORGE 
HECKING.      Nol.d    .Mar.    23   and   Apr.    13. 

Tenn.,  XaKhvllle  -(Olllcial)— L.  Wege  will  build  laundry  at 
3d  and    Woodland  St.   by  day  labor.      Noted  Apr.  6, 

Ohio,  4'ineinnntl — Contract  for  5-slorv  tank  building  for 
American  Diarnalt  Co.  awarded  to  FLSCJHER  &  DEVORE.  Esti- 
mated cost,   $2.".,0n0.      Noted   Mar.   16. 

Ohio,  Clevelniid — Contia<t  for  2-story  addition  to  plant  of 
Barrett  Manufacturing  Co..  Walworth  Run,  Cleveland,  award- 
ed  to  C.EOl;c.|.;    K.MERY,   10011   Adams   Ave. 

Ohio,  Cleveliind — Climax  Cleaner  M.inufacturlng  Co.  award- 
ed contiatt  for  nias.mry  for  1-story.  43x250-ft.  factory  to  R. 
BROOKS,   1563  Rosewood  Ave.     Noted  Apr.  6. 

Ohio,  4'levelnnd — Contract  for  reinforced-concrete  factory 
at  East  40th  .St.  and  Superior  Ave.  for  National  Telephone 
Supply  Co.  awarded  to  ALEXANDER  BROS.,  323  Williamson 
Bldg.       Estimated    cost,    $50,000.      Noted    Dec.    30    and    Jan.    13. 

Ohio,  Cleveland — S.  F.  K.  Steel  Barrel  Co..  7930  Jones  Rd.. 
will    build    2-story.    64x96-ft.    factory    by    day    labor. 

Ohio,      Klmivood      PInee — (Officia') — Contract      for      1-stOrv. 

I]4x200-ft.  addition  to  foundry  of  Elmwood  Castings  Co..  Ten- 
nessee Ave.  awarded  to  McCLINTTC-M ARSH ALL  CONSTRUC- 
TIO.N   CO..   Oliver    Hldg.,    Pittsburgh,    Penn.,    Noted   Apr.   6. 

Ohio,  lilma — Contract  for  garage  for  E.  G.  Leist,  Kempton, 
awarded  to  P.  H.  SEREFF.   901   East  Elm  St.     Estimated  cost, 

$15,000. 

Ind.,  Garrett — D.  S.  Johnson  &  .Son  awarded  contract  for 
2-storv.  50xl50-ft.  garage  to  E.  M.  CHAPMAN,  Garrett.  Esti- 
mated cost.  $10,000.     Noted  Mar.  16. 

Mich.,  Detroit — Contract  for  masonry  for  2-story,  72x700-ft. 
factory  for  Detroit  Vapor  Stove  Co.  awarded  to  O.  MISCH,  725 
Chamber  of  Commerce  Bldg.     Noted  Mar.  16. 

.  .  Mich.,  Detroit — Contract  for  2-story,  40x89-ft.  factory  for 
Edward  Gardulski.  1677  Michigan  Ave.,  awarded  to  GEORGE 
PINE.   607    Baker  St.      Estimated   cost.   $12,000. 

Mich.,  Detroit — Contract  for  masonry  for  2-story,  60x90-ft. 
factorv  on  Mt.  Elliott  Ave.  for  Schanebburne  &  Cowles  Manu- 
facttiring  Co..  66  East  Fort  St..  awarded  to  H.  A.  MAROHL, 
2103  Whittaker  Ave.     Estimated  cost,   $15,000. 

Mich.,  Lansing — (Official) — Contract  for  municipal  asphalt 
plant  awarded  to  HETHERINGTON  &  BERNER,  Chicago,  111. 
Noted   Feb.   10. 

Mich.,  I..anKlnK — Contract  for  addition  to  factory  of  Nova 
Engine  Co.  awarded  to  WRIGHT  &  PRALL.  Estimated  cost, 
$50,000.      C.   E.   Bennett,   Mgr.      Noted   Jan.   6   and   Mar.   16. 

III..  ChieaKo — Contract  for  1-story  sales  and  service  plant 
at  3312  Sheffield  Ave.  for  Christopher  Motor  Co.  awarded  to 
STRESENREUTER    BROS.      Estimated   cost,    $20,000. 

III..  Chieajro — Robert  M.  Fair  awarded  general  contract  for 
3-storv.  80xl80-ft.  auto  service  station  to  SELDON-BRECK 
CONSTRUCTION  CO.,  122  South  Michigan  Ave.  Estimated 
cost,   $100,000. 

III.,  Chicago — Gage  Structural  Steel  Co.  awarded  contract 
for  1  and  2-storv  factorv  at  3125  Hoyne  Ave.  to  GERHARDT 
MEYNE.      Estimated   cost,   $20,000. 

III.,  Chicago — Contract  for  5-story  addition  to  plant  of 
Sears.  Roebuck  &  Co.,  3301  Arlington  St.,  awarded  to  GEORGE 
A.    FULLER    CO.,    140    South    Dearborn    St.      Estimated    cost, 

$240,000. 

III.,  Chicago — Contract  for  2-storv  cooling  plant  at  1226 
North  Halsted  St.  for  Swift  &  Co.,  Chicago,  awarded  to  G.  H. 
BLISS. 

'""^III.,  Chicago — (Official) — Contract  for  building  for  Winston 
&  Co.,   351-363   East   Ohio   St..   awarded   to   O.   W^   ROSENTHAL. 

Estimated  cost,  $250,000.     Noted  Apr.  6. 

YVis.,  Beloit — P.  B.  Yates  Machine  Co.,  formerly  Berlin 
Machine  AVorks,  awarded  contract  for  2-story.  265x2S3-ft. 
machine  shop  to  JOHN  SCHNEIBERG.  Beloit.  Noted  Jan.  20 
and   27. 

YVis.,  Janesville — Contract  for  laundry  for  State  School 
for  Blind  awarded  to  H.  W.  JOHNS-MANVILLE  CO.,  Milwau- 
kee.    Noted  Apr.   6. 

YVis.,  Merton — General  contract  for  garage,  boiler  house 
and  laboratory  for  Merton  Dairv  Products  Co.  awarded  to 
AUSTIN  &  MORRISON,   602   Mathews   Bldg.      Noted   Apr.   20. 
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Wis.,  Mlltviiukrv — Contract  for  praraKt  ancl  repair  shop  for 
MaKnetic  iJealty  Co.  at  525  Jefferson  St.  awardid  to  NKWToN 
ENGINIOKRINC,    CO..    1S5    Mason    St.      Estimated    cost,    $25,000. 

Win.,  Kill  I,iil4e — Rib  Lal<e  Lumber  Co.  will  build  sawmill 
by  day  labor.     Noted  Apr.   13. 

lown,  I..eiMl.s — Mystic  MillinK  Co.  awarded  contract  for 
prain  storase  house  to  YOUNGLOVE  CONSTRUCTION  CO., 
United   Hank   lildK..   Sioux   City.      Estimated   cost,   $10,000. 

lo«vn,  MnrNliiiiitonii — (OfUcial) — Contract  for  3-story,  32x 
160-ft.  warehouse  and  improving  plant  of  Marshall  Oil  Co. 
awarded  to  .JOHN  JACOBSON,'  Marshalltown,  at  $27,000. 
Noted  Feb.  10. 

Minn.,  I.ionK  Prairie — Contract  for  creamery  for  Codd 
County  t:reamery  Co.  awarded  to  O.  C.  EVENSON,  at  $10,490. 
Noted   Mar.   30. 

I>IInn.,  Minnriiiiolis — Hennepin  County  will  build  1-story 
addition  to  tile  plant  by  day  labor. 

Minn..  St.  l*iiul — Contract  for  6-story  warehouse  for  F.  G. 
Leslie  Co.,  West  4th  St..  awarded  to  LAUER  BROS.,  Chestnut 
St.      Estimated  cost,   $65,000.     Noted  Dec.  23. 

Minn.,  St.  i'nul — National  CheckinR  Co.,  198  West  4th  St., 
awarded  contract  for  factory  on  Chestnut  St.  to  GEORGE  B. 
HERMAN,  I'ioneer  Bldg.  Estimated  cost,  $10,000.  Noted 
Mar.  2. 

Kan.,  ArKontlne — Contract  for  railroad  shops  for  Atchison, 
Topeka  &  Santa  P^  Ry.  awarded  to  CENTRAL  CONCRETE 
CONSTRUCTION  CO.,  508  Reliance  Bldg.,  Kansas  City,  Mo. 
Estimated  cost,   $31,100.     Noted  Nov.   11. 

Mont.,  Dillon — Contract  for  50xll5-ft.  addition  to  plant 
Of  Montana   Auto  Supply  Co.  awarded   to  JOHN  F.   BISHOP. 

Mont.,  <<reut  KailM — Montana  Flour  Mills  Co.  awarded  con- 
tract for  10  wheat  elevators  to  H.  C.  THOMPSON  CONSTRUC- 
TION CO.,  Lewistown.     Noted  Feb.  10. 

Mo.,  Kun.sa.s  City — Contract  awarded  to  GEORGE  SEID- 
HOFF  CONSTUrcTlON  CO.,  301  Finance  Bldpr.,  at  $10,451  for 
3-story.  42xlor)-rt.  addition  to  warehouse  of  Long-  Building 
and   Realty  Co.,   515   Main   St. 

Mo.,  Klrlisvilie — General  contract  awarded  to  W.  P.  CRUSE, 
2433  Independence  Ave..  Kansas  Citv,  for  2-storv  garage  for 
C.   F.   Sands.      Estimated   cost,   $15,000.      Noted   Mar.    30. 

Mo.,  St.  JoNepii — General  conti-act  awarded  to  L.WHORX- 
STANNEY  CON.STRUCTION  CO.,  215  North  7th  St.,  for  factory 
and  warehouse  at  Sth  and  Monterev  St.  for  Standard  Oil  Co. 
Estimated  cost,  $150,000.     Noted  Mar.  23. 

Mo.,  St.  LoniN — Contract  for  2-story,  50xl25-ft.  auto  sales 
building  for  Fredonia  Realtv  Co.  awarded  to  B.  J.  CHARLR- 
VILLE  CO.,  810  Chestnut  St.  Estimated  cost,  $15,000.  Build- 
ing will  be  leased  by  Ranch  &  Lang  Co..  3118  Locust  St. 

Mo.,  St.  IiOui.-« — Dress  Building  and  Construction  Co.  sub- 
mitted lowest  bid  for  4-storv,  50xl40-ft.  warehouse  and  store 
building  for  J.  C.  Geitz  P'urniture  Co.     Estimated  cost,  $40,000. 

Mo.,  St.  Louts — Contract  for  garage  for  Alfred  Shopleigh, 
305  Washington  Ave.,  awarded  to  PARISH  &  GRAY,  3 
National  Bank  Bldg. 

Okla.,  ruKliine — Contract  for  addition  to  plant  of  Con- 
sumers Refinery  Co.  awarded  to  C.  M.  PRITCHARD,  18  West 
3rd  St.,  Tulsa.     Estimated  cost,  $65,000. 

Olcla.,    Musitogee — Contract    for   planing   mill,  coach    repair 

and     machine     shop     for     Midland     Vallev     R.R.  awarded     to 

ARNOLD     CO..     Cliicago,     111.        Estimated     cost,  $160,000.       C. 
Kaighn,  Muskogee,   Ch.   Engr. 

Okia.,  TulMa — Contract  for  laundry  for  Right  Way  Laundry 
Co.  awarded  to  THOM.AS  O'KEEFE.  Unity  Bldg.  Estimated 
cost,   $15,000.      Noted   Dec.    23. 

Calif.,  I.os  AngeleM — Broadway  Construction  Co..  235  East 
Washington  St.,  at  $25,000,  submitted  lowest  bid  for  3-story 
factory  at  Pico  and  Los  .\ngeles  St.  for  M.  H.  Olmstead.  E.  R. 
Dorn,   Marsh-Strong   Bldg.,   Arch.      Noted    Mar.    30. 

Calif.,  San  F'raneiMfo — Ford  Motor  Co.  awarded  contract  for 
5-storv  addition  to  assembling  plant  at  Treat  Ave.  and  21st  St. 
to  CLINTON  CONSTRUCTION  CO.,  704  Market  St.,  at  $126,877. 
Noted   Dec.  23  and  Jan.  20. 

Calif.,  San  Francisco — Contract  for  1-story  factory  at  11th 
and  Folsom  St.  for  Kleiber  &  Co..  Inc..  awarded  to  ROBERT 
TROST,   Howard   and   26th   St.,   at   $23,741. 

FEDERAL  GOVERNMENT  WORK 
Proposed  Work 

Conn.,    >e«-    l.,onfInn — Dredging — Rids    will    be    received    at 

U.   S.    lOngineer  ofHce,   New   London,    until    2   p.m..   May   15,   for 
dredging   in   Bridgeport   Harbor. 

N.  v..  New  York — (Borough  of  Brooklyn) — Post  Office — U.  S. 
Government  appropriated  $60,000  for  remodeling  post  office  on 
Washington  St. 

N.  ,1.,  East  Oranpre — Post  Office — Plans  will  be  prepared  for 
U.  S.  post  office  on  Arlington  Ave.,  East  Orange.  James  A. 
Wetmore,   Washington,   D.   C,   Act.   Superv.   Arch. 

Penn.,  Donorn — Post  Office — V.  S.  Government  plans  to  con- 
struct post  ollice  at   Donora.      Estimated   cost,    $50,000. 

Del.,  Wilmington — Dredging — Bids  will  be  received  at  U. 
S.  Engineer  Oltirc,  Wilmington,  until  11  a.m..  May  8,  for 
dredging    Ftaccoon    Crcel<,    N.    J. 

D.  r..  Wnshinttton — Building — Department  of  Interior  plans 
to  construct  new  building  at  Washington.  Estimated  cost, 
$2,000,000. 

n.  ('.,  Washington — Electric  Distributing  System — Bids 
will  be  received  bv  F.  R.  Harris.  Ch.  of  Bureau  of  Yards  and 
Docks.  Navv  Dept..  Washington,  until  11  a.m..  May  20,  for 
furnishing  and  installing  electric  distributing  system  at  Naval 
Hospital,   Washington. 


D.  C'.,  WaNliinKton — Paving  and  Sewer  Material — Bids  will 
be  received  at  oflice  of  Commissioners  of  District  of  Columbia, 
Room  509,  Uistrict  Bldg.,  until  2  p.m..  May  1,  for  furnishing 
and  delivering  during  year  beginning  July  1,  191B,  and  ending 
June  30,  1917,  following  materials:  Asphalt  and  repressed 
vitrified  paving  blocks,  sewer  invert  bricks,  castings,  asphalt 
paving  cement,  portland  cement,  granite  curbing,  road  oils, 
tars  and  bituminous  patching  material,  fuel  oil,  paving  pitch, 
terra  cotta  sewer  pipe,  sand  and  gravel  and  red  sewer  bricks 
and    for    unloading   and    hauling    broken    stone. 

D.  (;.,  Wasliington — Radio  Towers — Bids  will  be  received 
at  office  of  Chief  Signal  Officer.  War  Dept..  Washington,  until 
May  3.  for  furnishing  under  Proposal  No.  801,  300-ft.  radio 
towers  in  lots  of  1.  2,  4,  6  and  8. 

11.  C  WaHhington — Wall — Bids  will  be  received  at  office 
of  .Secretary  of  Hoard  of  Commissioners  of  District  of 
Columbia.  Room  509.  District  Bldg.,  until  2  p.m..  May  8,  for 
(■(■constructing  [lortion  of  wall  on  Canal  Rd.  between  Aqueduct 
Bridge  and  Foundry  Branch. 

Ohio,  Alliance — Federal  Building — Press  reports  state  bids 
will  soon  lie  received  by  U.  S.  Treasury  Department,  Wash- 
ington,  D.   C,    for   federal   building. 

Ohio.  CoNhoctoii — Post  Oflicc — Press  reports  state  bids  will 
be  received  about  July  1   for  U.  S.  post  office  at  Coshocton. 

Wyo.,  Ft.  I..arnnile — Reclamation — Bids  will  be  received  by 
U.  S.  Reclamation  .Service.  Ft.  Laramie,  until  May  22  for  2 
tunnels  and  concrete  lining  of  canal  approaches  to  tunnels  of 
Ft.  Laramie  Canal,  North  Platte  Irrigation  Pioject, 

Mont..  St.  IgnatiuH — Iriigation — Bids  will  be  received  at 
office  of  IT.  S.  Reclamation  .Service,  .St.  Ignatius,  until  2  p.m.. 
May  25,  for  canals  and  structures  on  Flathead  Project.  A.  P. 
Davis,    Ch.    Engr.      Noted    Feb.    24. 

WaHh..  Keyport — Building — Bids  will  be  received  by  F.  R. 
Harris,  Ch.  of  Bureau  of  Yards  and  Docks,  Navy  Dept.,  Wash- 
ington, D.  C,  until  11  a.m..  May  27,  foi-  building  at  Pacific 
Coast  Torpedo   Station,   Kc.s  poit. 

Bids  In  and  Contracts  Awarded 

Md.,  Indian-Head — Building — Contract  for  storehouse  at 
Naval  Proving  Ground,  Indian  Head,  awarded  to  HIDDEN  & 
EULER,  Law  Bldg.,  Baltimore,  at  $13,590.  Noted  Mar.  9  and 
Apr.    20. 

Kan.,  I..eavenworth — Cement — Lowest  bids  received  Apr.  18 
for  furnishing  and  delivering  at  U.  S.  Penitentiary  at  Leaven- 
worth 4.000  bljl.  Portland  cement  were  as  follows:  Bonner 
Portland  Cement  Co..  Kansas  City.  Mo..  $4,440,  10c.  allowance 
for  bags:  lona  Portland  Cement  Co.,  Kansas  City,  Mo.,  $4,740, 
10c.  for  bags;  Kansas  Cement  and  Material  Co.,  Kansas  City, 
Mo.,   $4,960.   10c.   for  bags.     Noted  Apr.   13. 

N.  D.,  Valley — Post  Office — Contract  for  U.  S.  post  office  at 
Valley  awarded  to  WILLIAM  O'NEILL  &  SONS  CO.,  Faribault, 
Minn.,   at   $69,072.      Noted   Mar.   2   and   Apr.    13. 

.\rk..  Arkadelphia — Post  Office — Lowest  bids  received  Apr. 
19  for  U.  .S.  post  office  at  Arkadelphia.  (a)  limestone,  (b)  sand- 
stone, were  as  follows:  George  A.  Shaul,  Seneca,  Kan.,  (a) 
$44,847:  H.  F.  Dovle,  Cotton  Plant,  (a)  $44,850,  rb)  $44,850; 
Algernon   Blair.   Montgorhcry,    (a)    $44,872.      Noted   Mar.    16. 

Tex.,  AranNas  Pa.sH — Wharf — Contract  for  improving  gov- 
ernment wharf  at  Port  Aransas  awarded  to  CHARLES 
CLARK  &  CO.,  Galveston.  Estimated  cost,  $7,000.  Noted 
Mar.   23. 

Tex.,  Ft.  BliHN — Addition  to  Hospital  —  Contract  for  con- 
structing 2nd  storv  addition  to  hospital  at  Ft.  Bliss  awarded  to 
KROEGER,  MAY'FIELD  &  SHAW,  El  Paso,  at  $11,165.  Noted 
Feb.   24. 

Wa.<«h.,  Aberdeen — Post  Office — Contract  for  U.  S.  post  office 
at  Aberdeen  awarded  to  HENRIKSON  &  CO.,  Seattle,  at 
$74,058.      Noted  Mar.   30   and   Apv.   6. 

Ore.,  Roseburg — Post  Office — Lowest  bids  received  Apr.  24 
for  U.  S.  post  oflice  at  Roseburg,  (a)  limestone,  (b)  sandstone, 
were  as  follows:  Stebinger  Bros.,  Portland,  (a)  $84,045.  (b) 
$83,745:  H.  F.  Allan.  .Seattle.  Wash.,  (a)  $84,500,  (b)  $84,700: 
Sound  Construction  and  Engineering  Co.,  Seattle,  Wash.,  (a) 
$84,228,    (b)    $S3.sno.      Noted    Mar.    16. 

.\Iaska,  Cordova — Wireless  Towers^Lowest  bids  received 
Apr.  22  for  two  300-ft.  towers  at  Cordova,  (a)  material  to 
specifications,  (b)  s.anie,  piice  per  lb.  (c)  material  taken  from 
stock,  (d)  same,  price  per  lb.  (e)  fittings  for  towers,  (f) 
foundations,  were  as  follows:  Nicholas  Fleiness,  Seattle,  (c) 
$31,350.  (d)  10c. .  (e)  $3,520,  (f)  $3,610;  Hoflus  Steel  and  Equip- 
ment Co.,  Seattle,  Wash.,  (c>  $31,925,  (d)  lOc,  (e)  $3,550,  (f) 
$3,650;  Booker,  Kiehl  &  Whipple,  Seattle,  (c)  $34,730.  (d) 
11.4SC..    (e)   $1,994,    (f)   $5,000;   Grant  Fee.   San   Francisco.  Calif., 

(a)  $35,500,    (b)    9.15c.,    (c)    $39,500.    (d)    10.8c.,    (e)    $2,050,    (f) 
$3,327:     Macrae    R:    Lavaz.    San    Francisco,    Calif.,     (a)     $40,888, 

(b)  11. Sc,    (c)    $42.SSS,    (d)    12.5c.    (e)    $2,100,    (f)    $7,SS8.      Noted 
Mar.    9. 

CANALS,  DITCHES  AND  IRRIGATION 
Proposed  Work 

N.  Y..  Veronn  —  Reclamation  • — -Plans  approved  by  State 
Conservation  Commission  for  diainage  improvements  to  re- 
claim 1,200  acres.     Estimated  cost,  $28,000. 

X.  .J.,  I/ong  Branch — Reclamation — City  plans  to  reclaim 
and  offer  as  factory  sites  meadow  land  along  tracks  of  New 
Yoik  &  Long  Branch  R.R.  between  Broadway  and  Branchport 

Station. 

Fla..  TallahasHee — Canal — Bids  will  soon"  be  received  by 
Florida  Infernal  Improvement  Board  for  Dania  cut-off  canal 
and  completion  of  Miami  Canal. 

Mich.,  Diirnnd — Drainage^ — Bids  will  be  received  until  10 
a.m..  May  9.  for  Holly  Drain.  A.  H.  Reid,  Flint,  County 
Drain  Comr. 

Mich.,  Seliewning — Drainage — County  Commissioners  plan 
to  straighten,  widen  and  deepen  .Sebewaing  River  Drain  and 
cleaning  out  State  and  Columbia  Drains. 

III„  Ottawa — Drainage — Bids  will  soon  be  received  chang- 
ing channel  of  Goose  Creek  and  Dayton  Feeder,  about  15.000 
cu.vd.  excavation.  Estimated  cost,  $15,000.  G.  Farnsworth. 
City  Engr. 
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III..  I'rorla— iMiilniiKi— PliiiiM  Ix-Iiik  iiroimii"!  for  iliiilmiKO 
work  for  |-hlllltiH  Killii  iMiiliiiiKi'  KlHtrltl.  IClllotl-IIiiriimri 
l':ilKlii<'<'i  liiK    «'".,    HI    KriMliinlu    .Ave,    I'corlii,    lOnnr. 

Iowa,  lll<M>mllrl<l  -CliiiiiiK'l  MIiIh  will  lie  rocelveil  until 
noon,  .Miiv  ::!».  In  I  A  I'lillfrHnn.  Aiiilr.  of  UiivU  County,  for 
ihiuinrl  ill  Kox  ItlviM    l»n>lniiK«'  l>i»trlit  No.   I. 

I«»vn,  I»r»  Itloltion — UiH-liiiiiallon--<"'ounl.v  .Supi-rvlHorH  i)t«- 
lltloniMl  to  NtralKlitKii  Hih  Moln«H  Klvcr  for  illHtunt-r  of  7  mi., 
to  rocliiiiii  iibovit  .s.OOO  iu'ri>«  of  lanil  In  funii)  TownHlilp.  KmII- 
niuteil   roHl.    $700,000. 

lown.  linrnrr — nruinaKo— HUIh  will  be  rortilvcil  until  May 
2  bv  Hoard  of  .SuporvlHorH  of  llanroci<  County  for  liraliiaKu 
IniprovrnientH  for  Draiiianf  niHtrict  No.  7.  K.  I'.  Hanion. 
Auil.   Hani'oolt  County.     Nolrd  Jan,    13. 

Minn..  Ilpnildji — nitch-- HIiIh  will  bo  rcccivctl  until  May  10 
ftir  .luiilciai  Pitcli  No.  'J.^  to  ilrain  baHin  of  hfadwatcrH  of 
llaplil  Itlvi-r.  K.Htimatod  coat,  $IOfi."70.  John  C.  Huritc,  lOnwr.- 
ln-('harK<' 

Minn..  llcniMin — PitcluM— ContrnctH  will  be  ivwnrilcd  about 
July  1  for  IN  nil.  opon  .llt.h  ami  ir^a  mi.  of  6-  to  30-ln.  tile. 
K.    !!.   llardiicr.    l!on.soii,    lOnnr.      Noted    Dec.    16. 

Minn..  Fnrlliiuiit  Hltrli- -Contract  will  bo  awarded  about 
Julv  1  for  r.uiiitv  Pilih  No.  II.  ICHtlmated  cost,  $10,000.  V. 
.M.    Kalsonott.   County   Audr.      Noted  Jan.   (!. 

Minn.,  St.  JnnifM — Ditch— Rids  will  be  received  until  May 
•t  bv  J.  I'.  Jon.Mcn.  County  Audr.,  for  Judicial  Ditch  No.  10. 
Kstlmatod   coal.    $48,000. 

Minn.,  Shnkopee— Ditches — Contract  will  be  awarded  about 
Julv  1  for  Countv  Ditches  Nos.  6  and  7.  Alfred  J.  Bradshaw, 
KnKr.      Noted    Feb.    10. 

IVeb..  Oinnlin — Dike  —  Kmhorn  Valley  Drainage  Dlstric^t 
plan.s  20  ml.  dike  runninK  across  DoukI'is  County  on  east 
bank  of  Platte  Klver.  Kstimated  cost,  $.''.0,000.  Towl  Engi- 
neerluK  Co.,  Dmaha,   Kngr. 

S.  Dm  Howard — Ditch — Surveys  completed  for  ditch  in 
Miner   County. 

i:tnh.  Pnrownn — TrrlKation — Company,  organized  with  cap- 
ital cf  $1,000,000.  plans  to  irrigate  40.000  acres  in  Parowan 
Valley,  Iron  Countv.  James  J.  Toy,  I'res.  and  W.  L.  Cook, 
Secy. 

\VaHh.,  South  Bentl — Drainagre — North  Beach  Drainage  As- 
sociation will  soon  hold  election  to  vote  on  $19,000  bonds  for 
drainage    system. 

AVuHh.,  Indenvood — Irrigation — George  R.  Wilbur  inter- 
ested in  organization  of  company  to  irrigate  800  acres  of 
orchard  land  in  Underwood  District,  Skamania  County.  Esti- 
mated cost,   $40,000. 

Ore.,  Eujfene — Drainage — Citizens  defeated  proposition  to 
organize  Amazon  Slough  Drainage  District  for  draining 
slough  which  runs  between  great  portion  of  city  and  new 
high   school   building.      Noted   Feb.    17   and   Apr.   20. 

CallfM  'Whittler — Irrigation — Whittier  Water  Co.  contem- 
plates system  of  water  pipes  to  supply  water  to  Orchard  Dale- 
Water  Co.  to  irrigate  600  acres. 

Bids    In    and    Contracts    Awarded 

N.  Y.,  New  York — (Borougli  of  Manhattan) — Drainage — 
Low  bids  were  received  Apr.  17  by  Department  of  Health  for 
improving  marshlands  and  meadows  within  Boroughs  of 
Brooklyn  and  Queens,  including  islands  in  Jamaica  Bay.  from 
R.  M.  Brown,  170  Broadway,  $60,778:  U.  S.  Drainage  and  Irri- 
gation Co.,  $79,850;  H.  I.  Eaton,  $93,955.  Noted  Nov.  25  and 
Apr.  6. 

Ind.,  Portland — Ditch — Contract  for  Hahn  Ditch  awarded 
to  PHARON  DITLL.  at  $7,569.  L.  O.  Bergman,  County  Surv. 
Noted    Mar.    2. 

Ind.,  AV'inaniac — Ditch — Contract  for  Frank  Shine  Ditch 
awarded  to  WILLIAM  BROWN,  Hebron,  at  $7,200.  Noted 
Mar.  30. 

Mich.,  Ithaca — Drainage — Contracts  for  Bush  Creek  drain- 
age cleanout  in  Gratiot  and  Midland  Counties  awarded  as  fol- 
lows: Dredge  work,  A.  G.  ATI)  i-:i:Ti  iX,  Bridgeport,  at  $5.80  per 
rod;  4  concrete  bridges,  FR.\NK  SHOOK,  St.  Louis,  Mo.,  $6,000; 
reinforcing  steel  for  4  bridges,  THOMAS  HARROD,  Ithaca, 
$1,500;  superstructures  for  4  trusses,  HOADLEY  STEWART, 
Saginaw,  $8,400. 

Wis.,  Milwaukee — Dredging — Arthur  H.  Vogel  submitted 
lowest  bid  for  dredging  Milwaukee  Rivers.  Estimated  cost, 
$35,000. 

Iowa.  Esther\-ille — Ditch — Contract  for  Ditch  No.  85  award- 
ed   to    E.    S.    CAMLIN   CO. 

Minn.,  AVortliiniston — Ditch — Contract  for  Judicial  Ditch 
No.  1  awarded  to  PARRISH  &  SEDGELEY,  Worthington,  at 
$18,890.     Noted  Dec.  30. 

.\rk.,  Arkansas  City — Drainage — Contract  for  Cyress  Creek 
Drainage  Canal  in  Desha  and  Chicot  Counties  awarded  to  R. 
H.  and  G.  A.  McWILLIAMS,  Memphis,  Tenn.  Estimated  cost, 
$1,000,000. 

Tex.,  Cuero — Drainage — Contract  for  drainage  work  for 
DeWitt  Countv  Drainage  District  No.  1  awarded  to  L.  D. 
CRAWFORD,   San   Benito.      Noted   Sept.   23  and  Mar.   16. 

MISCELLANEOUS 

Proposed  Work 

Ma.ss.,  Peabody — Station  House — Plans  being  prepared  for 
railroad   stationhouse   for  Boston  &  Maine  Railroad  Co. 

IV.  Y„  Dannemora — (Official) — Iron  and  Steel  Work — Bids 
will  be  received  by  Charles  H.  North,  Medical  Supt.  Danne- 
mora State  Hospital,  until  noon.  May  8,  for  structural  iron 
work  and  steel  guards  and  doors  for  northwest  wing.  Lewis 
F.  Pilchen   Capitol.  Albany,  State  Arch.      (See  Adv.) 


N.  v.,  New  York — (Hoiough  of  M.iiiliatliin)  —  HalconivH — 
HidM  will  !>••  receive.!  by  Hoard  of  TruHl.in,  Meilevue  IIohiiIIuI, 
until  noon.  May  1,  for  lialconleH  on  Houtli  Hide  of  pavllioiiH  "I" 
and  •K,"  iHl  Ave.,  26th  to  2yth  .St.  John  W,  Hrannan,  Pres. 
of  Bd 

!M.  Y..  New  York — (Borough  of  Mnnhattiin)  — (Otllclal) — 
Subway  —  I'ulillc  .Service  CommlHHion,  120  Broadway,  has  ap- 
proved of  idiiiiH  and  form  of  contrail  for  coiistrui'tlon  of  Sec- 
tion 1,  IliMile  ,\o.  .s.  Mill  SI.  ,seclioii.  BIiIm  will  lie  received 
until    12:  l.S   pill..   May    is,   liy   tlie  CommlNHloii. 

S.  v..  \v\v  York  (Borough  of  Manhattan)  — (Omcial) — 
.Subwa.\ — Public  .Seivlce  ( ■oiiiinlHHion,  120  Broadway,  ha8  ap- 
proved of  plans  anil  form  of  contract  for  construction  of 
Section  4,  Uoute  s.  Bids  will  bo  received  until  12:  15,  May  16. 
by    the    CoinmlHslon. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Omcial)  — 
,Subway  —  Public  .Service  ConinilsHion,  120  Broadway,  has  ap- 
proved of  plans  and  form  of  contract  for  construction  of  Sec- 
tion 5,  Route  8.  Bids  will  be  received  until  12:  15,  May  22. 
by   the  Commission. 

Penn.,  Erie — Elimination  of  Grade  CrOHsings — Election  will 
lie  lield  May  16  to  vote  $225,000  bonds  for  elimination  of 
grade   crosliigs. 

Fin..  l'"t.  Plere€' — .Seawall — Bids  will  be  received  until  May 
2  by  J.  K.  I'"ultz,  (Mk.  County  ConirH.,  for  seawall  and  fill  along 
Indian    River    front.      .Miller    llallowes.    Engr.      Noted    Apr.    20. 

MlNs.,  Hay  St.  I,ouIn — Seawall — liids  will  be  received  by 
.loseiih  F.  C-izeneuve,  Chn.,  Bond  Comn.,  until  S  p.m.,  May  5, 
for  aiicliorliig  pile  sea  wall.     David  U.  Harris,  Engr. 

MisM.,  lilloxl  —  Seawall  —  Board  of  Mayor  and  Aldermen 
pa.ssed  re.sidution  to  organize  seawall  di.sliict  in  liiloxi  for 
building  seawall  or  retaining  wall  to  piol^ct  beach  front 
from  hurricanes  in   future.     J.   V.  Hagan,   (."Ity  Clk. 

MiNN.,  (ireenvllle — Levee  Repaires — Mississippi  Levee  Com- 
inisioners  will  soon  receive  bids  for  repairing  levees  Injured 
by    wave    wash    during    recent    high    water. 

Ky.,  itoekport — Levee — Preliminary  surveys,  plans  and  es- 
timates will  be  prepared  for  levee  to  protect  about  7,000  acres 
of  land. 

Ind.,  Kvansvllle — Dock — City  contemplates  dock  and  term- 
inals.    James  D.  Saunders,  City  Engr. 

Ind.,  Peru — .Subway — Wabash  Railway  Co.  plans  subway 
under  elevation  at  Taylor  St.  A.  O.  Cunningham,  Railway 
Exchange   Bldg.,   St.  Louis,   Mo.,   Ch.   Engr. 

Mich.,  HouKhton — Park — Houghton  Civic  Club  and  city 
plans  park  in  West  Houghton  at  West  .Sheldon,  Dakatah  and 
Montezuma  St.  R.  H.  Shields,  Chn.  Park  Com.  of  Houghton 
Civic    Club. 

MIcIim  Marshall — Park- — Gustave  F.  Zanger  plans  Venetian 
Park  on  South  Marshall  Ave. 

Wis.,  Madison — Grandstand — City  plans  addition  to  grand- 
stand.     Estimated   cost,    $50,000. 

Iowa,  Waterloo — Park  Improvements — Park  Board  plans 
to  improve  all  public  parks  in  city  this  year.  Lewis  Miller, 
Pres.  of  Bd. 

Kan.,  .Vbilene — Park — Citizens  voted  $ia,000  bonds  for 
purchase   of   Fair   Grounds   for   park.      Noted    Mar.    9. 

Kan.,  Topeka — Wading  Pool — Plans  prepared  by  A.  R. 
Young,  Citv  Engr.,  for  wading  pool  at  Ripley  Park  for  Ro- 
tary  Club. 

Mo.,  Kansas  City — Park  Improvements — City  plans  to  im- 
prove park  including  construction  of  bathing  pool  and  30 
tennis    courts.      Estimated    cost,    $31,700. 

Mo.,  St.  Louis — Changing  Harbor  Line — Plans  prepared  for 

changing  harbor  line  from  free  bridge  to  Dorcas  St.  by  shift- 
ing eastward  to  reclaim  about  23  acres  of  water  front.  Esti- 
mated cost  of  reclaimed  land,  $3,000,000,  changing  harbor 
line,  $100,000.  E.  R.  Kinsey,  Pres.  Bd.  of  Pub.  Ser.  Henry  W. 
Kiel,  Mayor. 

Colo.,  Sterling — Park — City  contemplates  pleasure  park  on 
river  bank. 

Idaho,  Wallace — Retaining  Wall — Oregon-Washington  Rail- 
road and  Navigation  Co.  contemplates  concrete  retaining  wall 
along  north  bank  of  South  Fork  River  running  through  city 
and  adjoining  company's  tracks  on  south.  S.  Murray,  Wells 
Fargo   Bldg.,    Portland,    Ore.,   Act.    Ch.    Engr. 

Wash.,  Pullman — Mausoleum — Northwest  Mausoleum  Co., 
Henry  Bldg..  Seattle,  plans  reinforced-concrete  mausoleum  at 
Pullman.     Estimated  cost,  $60,000. 

Wash.,  Seattle — Shed — Plans  being  prepared  for  extend- 
ing Spokane  Transit  Shed.  400-ft.  for  Port  of  Seattle  Com- 
mission.     Estimated   cost,    $100,000. 

Wash.,  Seattle — Terminals — Bids  will  be  received  until  10 
a.m..  May  1,  by  Byron  Phelps,  Clk.  County  Comrs.,  for  Vashon 
Ferry   Terminals. 

Bids  In  and  Contracts  Awarded 
Mass.,  Boston — (South  Boston) — Bulkhead  —  Directors  of 
Port  of  Boston  received  bids  Apr.  14  for  bulkhead  along 
Northern  Ave.  Extension,  South  Boston,  from  George  T. 
Rendle,  270  Condor  St.,  East  Boston,  at  $25,415  and  W.  H. 
Ellis  &  Son  Co.,  479  Meridian  St.,  East  Boston,  at  $25,085. 
Noted  Apr.  6. 

Mass.,  Boston — Tunnel — Contract  for  Section  J.  Dorchester 
Tunnel  in  and  near  Dorchester  Ave.  and  Boston  St.  from  about 
80  ft.  north  of  Dexter  St.  to  about  30  ft.  south  of  Ralston 
St.,  South  Boston  awarded  to  T.  A.  GILLESPIE,  50  Church 
St.,   New   York,   N.   Y.,   at   $346,887.      Noted   Mar.   30  and   Apr.   20. 

Mass.,  Dennis — Dredging — Contract  for  dredging  Nobscus- 
set  Harbor  awarded  to  MARYLAND  DREDGING  AND  CON- 
STRUCTION CO.,   Baltimore,   Md. 

Mass..  Springfield — Pier — Contract  for  landing  pier  for 
Riverside  Park  Amusement  Co.  awarded  to' ERNEST  F.CARL- 
SON  CO..    310   Main   St.,   Springfield. 

Mas.s.,  Wellfleet — Dredging — Contract  for  dredging  W^ell- 
fieet  Harbor  awarded  to  MARYLAND  DREDGING  AND  CON- 
STRUCTION CO.,   Baltimore,   Md. 
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>'.  Y.,  New  York — (BorouKh  of  Bronx) — Earth  Removal — 
Contract  for  removal  of  earth  and  rock  on  Jerome  Ave.  side 
of  McCombs  Dam  i'ark,  between  Anderson  and  Woodycrest 
Ave.,  awarded  by  Department  of  Parks  to  P.  J.  DUFFY.  230 
West    75th   St.,    Manhattan.      Noted    Apr.    6. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official) — 
Freight  Shed — Bid.s  received  Apr  20  for  freight  sheds  with 
appurtenances  on  bulkhea<l  and  piers  at  foot  of  West  .'".6th 
and  57th  St.,  North  River,  Contract  No.  1509,  as  follows:  Penn- 
sylvania Steel  Co.,  71  Broadway.  $513,537;  Post  &  McCord,  101 
Park  Ave.,  $532,571;  W.  F.  Plass  &  Bro.,  145  West  ISth  St., 
$535,000.      Noted   Apr.    13. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Riprap — Low 
bids  were  received  by  Department  of  Docks  and  Ferries  Apr. 
20  for  7,300  cu.yd.  riprap  stone  from  Alfred  J.  Fleming  Co., 
109  Broad  St.,  59c.  per  cu.yd.;  Moran  Towing  and  Transporta- 
tion Co.,  COc.  per  cu.yd.;  O'Brien  Bros.,  Inc.,  68c.  per  cu.yd. 
Noted  Apr.  13. 

Fin.,  JnckNonville — Dock — Port  Commissioners  awarded 
contract  for  dock  to  D.  M.  BAKER,  Jacksonville.  Noted 
Mar.    2   an<l    Apr.    (j. 

La.,  New  OrleiinH — Lakes — Audubon  Park  Commission 
awarded  contract  for  excavating  and  grading  for  lakes  in 
Audubon    Park    to    C.    E.    HYATT. 

La.,  St.  JoNeph — Levee — Contract  for  levee,  150,000  cu.yd. 
of  earthwork  at  Claggert,  about  3  mi.  above  St.  Joseph  award- 
ed   to   NICHCJLSON   &   JONES,    at    15.43c.    per   cu.yd. 

Ind.,  Ft.  Wayne — Track  Elevation — Contract  for  city's  por- 
tion of  track  elevation  work  at  Coombs  St.  awarded  to 
BROOKS  CONSTRUCTION  CO.,  at  $17,500. 

Wis.,  Milwaukee — Tunnel — Contract  for  completing  Linn- 
wood  Ave.  intake  water  tunnel  awarded  to  O'BRIEN  &  JACK- 
SON,   at    $4B0,000.      Noted    Jan.    G. 

Minn.,  Hayfleid — Coaling  Station — Chicago,  Great  Western 
R.R.  awarded  contract  for  locomotive  coaling  plant  to  ROB- 
ERTS &  SCHAEFER  CO.,  332  South  Michigan  Ave.,  Chicago, 
III.     G.  Delo,  Grand  Central  Station.  Chicago,  111.,  Ch.  Engr. 

Minn.,  St.  Paul — Filling — Contract  for  filling  trestle  ap- 
proaches to  Mississippi  River  Bridge  for  Omaha  Ry.  awarded 
to  LA  CROSSE  DREDGING  CO.,  405  Plymouth  Bldg.,  Minnea- 
polis. 

Mo.,  St.  Josepli — Grading — Contract  for  grading  site  at  St. 
.Joseph  for  yards  of  Salt  I.,ake  Union  Stock  Yards  Co.  awarded 
to  GEORGE  ROSS,  Salt  Lake  City,  Utah. 

BUILDINGS 
Proposed  Work 


Maine,  Oldtown — Bids  will  be  received  until  May  15  by  W. 
E.  Mansur,  Arch.,  Bangor,  for  2-story,  73x92-ft.  school.  Esti- 
mated cost,  $40,000. 

Maine,  Sanford — (Official) — Bids  will  be  received  about 
May  3  for  4-story,  44x92-ft.  bank  and  office  building  for  San- 
ford Building  Co.  Estimated  cost,  $75,000.  Holmes  &  Wins- 
low,   103  Park  Ave.,  New  York,  N.  Y.,  Arch.     Noted  Apr.  13. 

N.  H.,  Manohe.ster — Bids  will  soon  be  received  by  E.  L. 
Tilton  and  Alpheus  J.  Pellitier,  Arch.,  Amo.skeag  Bank  Bldg., 
for  2-storv,  150x250-ft.  dormitory  and  1-storv,  70x90-ft.  chapel 
for  St.  Joseph's  Boys  Home.  Estimated  cost,  $200,000.  Noted 
Mar.   23. 

Vt.,  Brandon — Bids  will  be  received  about  May  1  by  W.  H. 
Wright,  Chn.  Bldg.  Com.,  for  2-story,  60xl60-ft.  high  school 
for  city.     Estimated  cost,   $50,000.     Noted  Apr.   13. 

Mass.,  .\mlierst — Bids  will  soon  be  received  by  McKim, 
Mead  &  White,  Arch.,  101  Park  Ave.,  New  York,  N.  Y..  for 
2-story  library  for  Amherst  College.     Estimated  cost,  $250,000. 

Mas.s.,  Quincy — Bids  will  be  received  until  May  3  by 
Thomas  Swithin,  Comr.  of  Pub.  Wks.,  City  Hall,  for  two 
2-story,  115xl65-ft.  schools.  Estimated  cost,  $220,000.  Noted 
Feb.  3. 

Mass.,  SprinK'fleid — Bids  will  be  receive''  about  May  1  by 
Kirkham  &  Parlett,  Arch.,  25  Harrison  Ave.,  for  3-storv  school. 
Estimated  cost,   $100,000.     Noted  Jan.  6  and  Apr.   13. 

R.  I.,  AVnrwiok — City  plans  5  school  buildings.  William  R. 
Walker  &  Son,   Arch. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Plans  being 
prepared  bv  William  Higginson,  Arch.,  for  addition  to  loft 
building   of   Bush    Terminal   Co.      Estimated    cost,    $450,000. 

N.  J.,  Sprinjj  Lake — (Official) — Bids  will  be  received  until 
May  6  by  JIagaziner  &  Potter,  Arch..  Philadelphia,  Penn.,  for 
2-story  addition  to  May  Memorial  Hospital.  Estimated  cost, 
between  $40,000  and  $50,000.     Noted   Feb.   24  and  Apr.   20. 

Penn.,  GreensburR — (Official) — Bids  will  be  received  until 
May  1  by  E.  E.  Bailey  Co.,  Arch.,  Keenan  Bldg.,  Pittsburgh, 
for  7-story,  2Sxll0-ft.  bank  and  office  building  for  Westniore 
National  Bank.     Estimated  cost,  $75,000.     Noted  Apr.  13. 

Penn.,  MorriHtown — (Official)— Bids  will  be  received  about 
May  3  for  building  for  Trinity  Lutheran  Church.  Watson  & 
Huckles,   1211   Walnut  St.,  I'hiladelphia,  Arch.     Noted  Apr.   20. 

Penn.,  AVoodlnwn — Bids  will  be  received  until  B  p.m..  May  4, 
by  John  T.  Bell,  Secy.  Bd.  of  Education,  for  school.  W.  G. 
Ecklcs,  New  Castle,  Arch. 

Md.,  Ilaitiniore — Plans  being  prepared  by  Baldwin  &  Penn- 
ington, Arch..  Professional  Bldg.,  for  5-story,  30x72-ft.  building 
for  Cohen  &   Hughes.     Estimated  cost,   $40,000. 

W.  Va.,  WellsbuTK — Masonic  Temple  Association  plans  3- 
story  temple.  Estimated  cost,  $45,000.  M.  L.  Wells,  Bank 
and  Trust  Bldg.,  Arch. 

N.  C,  Biitniore — Biltmore  School  District  voted  $45,000 
bonds  for  high  school.     Noted  Dec.  23  and  Mar.  23. 

S.  C,  Greenvliie — City  contemplates  $40,000  bond  issue  for 
hospital. 


<ia.,  .\uKUHta — Hoard  of  Education  contemplates  $200,000 
bond  issue  f(jr  rebuilding  Tubman  High  School. 

Pin.,  I)e  Lanii — liids  will  be  received  by  county  about 
June  1  for  school.  Estimated  cost.  $50,000.  P.  M.  Miller,  Box 
201,    De    Land,    Arch.      Noted    Mar.    16. 

Fin.,  .laekMonvlIie — Bids  will  soon  be  received  by  Board  of 
Instruction  for  Murray  Hill  School,  for  which  $50,000  Is  avail- 
able.    Rutledge  Holmes,  Arch. 

Aia.,  l<Morence — Election  will  be  held  May  15  to  vote  on 
$50,000  bonds  for  high  school.  M.  M.  Strlplln,  Comr.  Noted 
Apr.    13.  . 

MIhh.,  Laurel. — Election  will  be  held  May  5  to  vote  on  $50,000 
bonds    for    hospital    building. 

Tenn..  C'oluniliia— Plans  prepared  by  C.  K.  Colley,  Arch., 
Nashville,  for  church  for  Congregation  of  First  Presbyterian 
Congregation.      Estimated  cost,   $40,000.     Noted  Dec.  9. 

Tenn..  .Maryviiie — Maryville  College  plans  to  rebuild  Carne- 
gie Hall  recently  damaged  by  fire  with  a  loss  of  $50,000.  S.  T. 
Wilson.    Pies. 

Tenn.,  NaMliviiie — Board  of  Education  rejected  bids  re- 
ceived for  Hume-Fogg  High  School.  New  bids  will  be  re- 
ceived.     Estimated    cost,    $200,000. 

Ky.,  Sheiliyvilie — Election   will   be  held   May   20   to  vote   on 

$50,000    bonds    for   high    school. 

Oliio,  Hrynn — Bonds  for  $120,000  sold,  proceeds  to  be  used 
for  schools  for  Board  of  Education. 

Oliio,  Cineinnati — Bids  will  be  received  until  noon,  May  27, 
by  Elzner  &  Anderson,  Arch.,  136  Ingalls  Bldg.,  for  building 
for   Y.   M.   C.   A.      D.   B.   Meacham,   Chn.   Bldg.   Com. 

Oiiio,  Cleveiand — Plans  being  prepared  by  Jeffrey  &  Smith, 
Arch..  1836  Euclid  Ave,  for  4-story,  80xl70-ft.  club  building. 
Estimated  cost,  $125,000.  William  A.  Vliet,  1010  Schofleld 
Bldg.,   Interested. 

Oliio,  Cieveinnd — Plans  being  prepared  by  Meade  &  Ham- 
ilton, Arch.,  1002  Garfield  Bldg.,  for  4-story  club  house  for 
Union  Club  Co.  Estimated  cost.  $100,000.  William  Gordon 
Brown,    1211    Euclid   Ave.,   Secy. 

Oliio,  Easr  Liverpool — (Official) — Bids  will  be  received 
about  July  1  for  city  hall  and  market  house.  Estimated  cost, 
$100,000.  Thomas  Doughertv,  DIr.  of  Pub.  Ser.  Casius  M. 
Metsch,  First  National  Bank  Bldg.,  Arch.     Noted  Apr.  20. 

Oliio,  F^aton — Bids  will  be  received  until  noon,  May  1,  by  G. 
W.  Rehfuss,  Clk.  Preble  County  Comr.,  for  purchase  of  $250  - 
000  bonds  for  courthouse  and  jail  for  Preble  County.  Noted 
Nov.   25  and  Mar.   16. 

Oliio,  Galloway — Bids  will  be  received  until  noon,  May  19, 
by  Karl  F.  Huf,  Clk.  Bd.  of  Education,  Prairie  Township,  for 
school.  W.  H.  Tremaine,  802  Chamber  of  Commerce,  Columbus, 
Arch. 

Ohio,  Grand  Rapids — Board  of  Education  plans  school.  Esti- 
mated  cost,    $45,000.      R.   J.    Shull,    Clk. 

Oiiio,  Kent — Bids  will  be  received  until  noon.  May  17,  by 
John  A.  McDowell,  Secy.  Bd.  of  Trustees  of  Kent  Normal 
.School,  for  women's  dormitory.  Wilbur  T.  Mills,  Columbus, 
Arch.     Noted   Dec.   23  and   Jan.   27. 

Oliio,  Pluniwood — Plans  being  prepared  by  J.  M.  Maddox 
and    J.    A.    Jones,    Arch.,    for    school.      Estimated 


Noted     Feb.     10. 


ited    cost,    $45,000. 


Ohio,  ReynoldNburK — Bids  will  be  received  until  noon,  May 
20,  by  C.  G.  Smith,  Clk.,  Bd.  of  Education,  for  school  on  East 
Broadway  Ave.  J.  A.  Jones,  Dispatch  Annex  Bldg.,  Columbus, 
Arch. 

Ohio,  AVest  Park- — Election   will   be   held   May   9   to  vote   on 

$65,000  bonds  for  2  schools.     F.  Feuchter,  Clk. 

ind.,  Kokoni€> — Bids  will  be  received  about  May  15  for  high 
and  grade  school  for  Howard  Township.  Estimated  cost, 
$40,000.  Elmer  E.  Dunlap,  616  Citizens  National  Bank  Bldg., 
Indianapolis,   Arch. 

Ind.,  Soiitli  Bend — Plans  prepared  for  club  house  for  South 
Bend  Country  Club.  Estimated  cost,  $50,000.  H.  W.  El- 
dredge,    Pres.      Noted    Nov.    18. 

Mich.,  Hancock — Election  will  be  held  Apr.  29  to  vote  on 
$160,000  bonds  for  high  school  for  Board  of  Education.  John 
W.    Wagner,    Secy. 

Mich.,  Manchester — Citizens  voted  $40,000  bonds  for  county 
Infirmary   and   poor   house. 

Mich..  ^Vhlte  Cloud — (Official) — Citizens  defeated  $40,000 
bond  issue  for  courthouse  for  Newaygo  County.  George  W. 
Shepard,    County   Clk.      Noted   Jan.    27. 

III..  Arthur — Bids  will  be  received  until  May  10  for  2-story 
school  for  Board  of  Education.  Estimated  cost,  $50,000.  J.  W. 
Rover,  305  Flat  Iron  Bldg.,  Urbana,  Arch.  Noted  Jan.  27  and 
Mar.   9. 

III.,  rhampaien — Contract  will  soon  be  awarded  for  2-story 
theater  for  stock  company  represented  by  Thomas  Wilson,  53 
North  Market  St.  Estimated  cost,  $100,000.  C.  W.  &  G.  L. 
Rapp,   69  \\'est  Washington  St.,  Chicago,   Arch.      Noted  Dec.   2. 

III.,  Chicago — Chicago.  Burlington  &  Quincy  Railroad  Co. 
plans  to  improve  Its  freight  terminal  facilities  .at  Chicago. 
Project  will  include  new  Union  Station  between  H.arrison  and 
Polk  St.,  new  freight  and  warehouses,  rearrangement  of 
yards  and  new  engine  house.  Company  will  expend  about 
$200,000  for  temporary  structures  before  permanent  buildings 
are  constructed  ,is  work  must  be  done  without  interference 
with  regular  traffic  of  road.  T.  E.  Calvert,  547  West  Jackson 
Blvd.,  Chicago,  Ch.  Engr. 

III.,  Oakland — Bids  will  be  received  about  May  1  by  E.  N. 
Carter,  Clk.  Bd.  of  Education,  for  2-story  school.  Estimated 
cost,  $50,000.     Noted  Mar.  9. 

Wis.,  .lanesville — Board  of  Education  and  City  Council 
plans  addition  to  high  school. 
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WIh..  KfiiOHlin  I'laiiN  Imlnc  propitt'iMl  fur  :i-Htoi'y,  riOxlTiO- 
n.  hank  ami  nlllii'  I>iiII<IIiik  for  l<Mi'Ht  National  KanU.  IOhiI- 
inatrd   I'liMt,    j;,'i.ii|Hi.      Noli-il    Vv\>.    3. 

Wi»,.  Kriionhn  Maxonlc  l.nclKe  No.  17,  K.  H  A.  M..  lontiin- 
plati'H  a-Hluiy   (i  in|>li<.      lOHtlniattstl  roHt,   $lllu,(Miii. 

\\l>.,    KriKiNhii    -I.u<Im:<'    No.    THd.    II.    I'.    ().    K..    rnntoniplaliH 

dull    llMUMr  l':.MllllintlMl    CONt,     |r>(I.IM)(l. 

win.,  llliliU'lMiiilpr-  HlilH  win  noon  be  rccelvi-il  l)v  II.  T. 
hli'lx'i'l,  Ai'i'h.,  WailNau,  for  't-Htui'\'.  rillxMO-ft.  hiitcl  and  Htorc 
lililhllnK  r<»'  Khint'lanilci-  llotil  C'n.  lOHtlinatrd  ouat,  t7r>,(lll(l. 
Nolod    Mar.    !>    and     Hi. 

WU.,  Iliro  l.nk«^  -Klfctlon  will  1..-  li.l.l  May  2  ti.  votf  on 
triO.dlKl  lionda  for  Ht-luiol  I'or  I'.oaid  ol'  I'Miiial  ion.  Nolr.l 
Mar.  :;. 

WU.,  Snilk  <■!<>■ — I'laHH  boln^  prepared  by  Alfrt-d  C.  CUih, 
Ari-li..  fijii  (."olby-Abbot  Illdn..  Mllwaukoi',  for  2-ntory,  fiOxlOO- 
rt.    achool. 


I  about  May  1  for 
.f  Kdncatlon.  Ksll- 
!ro.s.,     UK)  I     Majc-Htlf 


W  l«.,     Shntvniio — I'.ld.t     will     ln'     ii-cilvc 
L'-.itor\,    TaxL^N-rt.    IiIkIi   .si-hool    for    lioard 
ni.ili'il    lo.xl.    .ni'.ano.       U.    .\.    M.-.s.-.nicr    .<• 
Kbit;..    Mllwaukoi',    Arch.      Not.d    Mar.    2:i. 

WIN.,  Su|K>rl«r — M.  S.  &  11.  J.  Cooko  ami  l''iank  I'lu^lps  (on- 
tfinplatt'S   llifati-r.      Kstlnialcd   cost,    $1()(I.(iimf, 

WIh..  WlllliiniH  lln.v  lild.s  will  be  leccivcd  until  .S  p.m., 
Mav  1,  by  S.  1:.  Uarntt.  Sccv.  I!d.  of  Kducatlon,  for  I-  and 
2-slor.\.  Mixll.'.-ft.  hinb  .Mchool.  lOstlmated  cost,  JlO.dOO. 
fhandb-r    .<■    I'aik.    Kacino,    Arch. 

lotva,  i'lliitun — During  1!'17  ChlcaRO  Northwestern  Uy,  con- 
lomplalcs  construction  on  new  passenjrer  station  betvcin  :ti<l 
and  Ith  St.  ICstiinated  cost,  $200,000.  W.  M.  Finbv,  ChicaKO, 
111.,    Ch.    Knsr. 


■  own.  DiiTfiiiiort — St.  Lukes  Hospital  pla 
ited   cost.   $125,000. 


building'.      I'^sti- 


lonn,  Kiirlhani — Prellminarv  plans  prepared  for  school 
for  Hoard  of  Education.     Estimated  cost,  $75,000. 

lowii.  Kiioxvlllo — Bonds  for  $75,000  for  hiKh  school  sold. 
Noted    Nov.    l.x. 

lowii.  .MiiNun  <'lty — Bids  will  be  received  until  Jlay  10  by 
E.  L.  Vatz.  Secy.,  for  9-story  oflice  building:  for  Modern 
Brotherhood  of  America  at  State  and  Michigran  St.  Bell  & 
Bently,    Minneapolis,    Minn.,    Arch. 

Io>vn,  OMOKre — Plans  beins  prepared  bv  W.  K.  Lethia,  Arch., 
Waverly,    for   school.      Estimated   cost,    $70,000. 

Io»-n,  WaNhiiiKtoii — Election  W'ill  be  held  Mav  15  to  vote 
on    $100,000    bonds    for    higb    school.      Noted    Oct.    28. 

:4Iiiin.,  Cnnhy — Bids  will  be  received  until  May  11  for 
2-storv.  100x200-ft.  junior  and  senior  hifjh  school.  Estimated 
cost.  $50,000.  O.  Ostenson,  Secy.  Bd.  of  Edue^ation.  Kirby  T. 
Knyder,  643  Plymouth  Bids-.  Minneapolis,  Arch. 

Minn.,  Fairmont — Bids  will  be  received  until  1  p.m.,  May 
8,   for  addition   to   hotel.     George   Pass  &   Son,   Mankato,   Arch. 

Minn.,  HiltliinK — Library  Board  will  ask  Council  to  ap- 
propriate $51), 000  for  addition  to  library  building- 
Minn..  KoehcMter — Plans  being  prepared  bv  F.  H.  Ellerbe. 
Arch.,  r.fl2  Endicott  Ave..  St.  Paul,  for  3-story,"  50xl34-ft.  lod.tye 
building-  for  Masonic  Lodge.  Estimated  cost,  $60,000.  Noted 
Feb.  3. 

Knn..  Connatoniie — Election  will  be  held  Mav  9  to  vote  on 
$43,000  bonds  for  school. 

Knn.,  Topeka — Bids  will  be  received  until  May  4  for  librarv 
for  Masonic  Grand  Lod^e.  Estimated  cost,  $100,000.  A.  K. 
Wilson,   Secy.      Noted   Mar.    2    and   16. 

Xel>.,  ('Iiadron — Press  reports  state  bids  will  be  received 
about  JIa\-  15  for  3-storv,  60xS5-ft.  addition  to  Normal  School. 
J.  C.  Stitt.  Norfolk,  Arch. 

Neb.,  Crete — Election  will  be  held  May  1  to  vote  on  $40,000 
bonds   for   high   school. 

Neb..  I.,lneoIn — Plans  being  prepared  bv  J.  B.  Miller,  Arch., 
324  Little  Bldg.,  for  5-story  hotel  for  Jen-Land  Co.,  132  South 
11th  St.     Estimated  cost,  $40,000. 

Neb.,  Lincoln — All  bids  received  for  3-story  agricultural 
engineering  building  at  35th  and  Holdredge  St.  on  State  Farm 
Campus  rejected.  Plans  will  be  revised  and  new  bid.s  received. 
Estimated  cost.  $140,000.  Coolidge  &  Hodgen,  Corn  Exchange 
Bank    Bldg.,    Chicago,    111.,    Arch.      Noted   Mar.    30. 

Neb.,  Norfolk — Bids  will  be  received  until  May  1  for 
3-story,  50xl05-ft.  women's  cottage  for  State  Insane  Hospital. 
Estimated   cost,   $60,000.      J.   C.   Stitt,   Arch. 

Neb.,  Plattsniouth — Citizens  voted  $50,000  bonds  for  school. 

Neb.,  RaLston — Ralston-Realty  and  Amusement  Co.,  633 
Brandeis  Theater  Bldg.,  Omaha,  plans  motion-picture  theater 
at  Ralston.     Estimated  cost,  $500,000. 

S.  D.,  "Winner — Citizens  voted   bonds  for  high  school. 

N.  D.,  Jamestown — (Official) — Bids  w^ill  be  received  until 
May  1  by  Alfred  Steel,  Chn.  Bldg.  Com.,  for  temple  for  Ma- 
sonic bodies  of  Jamestown.  Estimated  cost,  $40,000.  J.  A. 
Shannon,    Devils  Lake,   Arch.      Noted   Mar.    16. 

Mont.,  liewistown — Bank  of  Fergus  County,  Montana  Hard- 
ware Co.  and  associated  interests,  plan  6-story  business  block. 
Estimated   cost,   $200,000. 

Mont.,  Sidney —  Citizens  voted  $100,000  bonds  for  court- 
house.     E.    Brosson,    Clk.      Noted    Mar.    30. 

Mo.,  Ava — City  plans  addition  to  high  school. 

Mo.,  Kan.<ia.«i  City — Plans  being  prepared  by  S.  B.  Tarbet, 
Arch.,  507  Republic  Bldg.,  for  5-story,  50xl42-ft.  auto  train- 
ing school  for  Rahe  Automobile  Training  School.  Estimated 
cost.    $85,000.      H.    J.    Rahe,    1113    East    15th    St.,    Mgr. 


Mo.,    liniiMiiM    Cll>     A'otniK    MtMiH    and    Youuk    Woint-MH    He. 

brew    AHNoiiationM   iila Miniunlly    liulldinK.      KMtlnmterl    cohI. 

$10(1,11(111.  .liM-ol,  mlllkpof,  Supl.  .JewlHh  K.lucatlonul  hiHtllu- 
tlon,    Inti'i  isti'd. 

Mo.,  ,>lol>i-rly  I'liiliH  will  be  prepared  by  U".  II.  Hiiyler, 
Aich.,  (KiC.  (iudibid  lildn.,  KaiiHiiH  City,  for  2-Mtorv,  70xl0(l-ft 
acldllloii  to  IiIkIi  Hchool.  KhI  Itna  I  ed  coHt,  $45,000.  U.  L.  KlnuH- 
burv.    S.-.>.    lid.    of    Kducatlon 

>I«.,  St.  I.oiiIk  Sacred  lleiirt  l';irlMh  planH  to  conHtruct  2- 
Hlory    mhool.      llHtlinated    coMt,    $45,000. 

Ark.,  Kl.  Sniltli  V.ilc  Theater  Co.  ciintiiiiiiliilcH  conHtruc- 
tlon     of     tbealii  ICstlmated     cost,     $50,000.        L.     W.     Krouhv. 

MuNk..K<''-.    cUla.    PreH. 

\rk.,  I.KtIe  Hoek  Ike  Kemnor  &  ItroH.,  418  Main  St..  pl;iMH 
store    liiiililinK.       ICst  Iniiil  ed    cohI,    $40,000. 

Ark.,  Warren  City  plans  to  build  Hchool.  Eutlmated  cohI, 
$50,(1(1(1. 

Te\.,  lleAilen  — Plans  prepared  by  M.  L.  Waller  Co.,  412 
Viin  \\',igK<iner  IMdg.,  Ft.  Wayne,  for  relnforced-concrete  hiKh 
Hchool.       lOstlmated    cost,    $(10,000. 

Tex.,  SeKrnln^Plans  pre|)!ucd  for  holid  for  .SeKuIn  Hotel 
Co.  i:.Mtlmated  cost,  $75,000.  Jl.  Jl.  Welnert,  Interented.  Noted 
Jan.    6. 

Okln.,  ChleknHlin — Citizens  voted  $70,000  bonds  for  school. 
Plans  being  prep;ired  by  Layton  &  .Smith,  Arch.,  Oklahoma, 
for  same.      Noted    \U-c.  30. 

Okln.,  «)kl«Iioniii  -  Peinocrats  of  C)klahoma  plan  club  build- 
in 'r     as 
$100,000. 


Lin.,  «)kl«iioniii  -  Pemocrats  of  C)klahoma  plan  club 
IS     memorial     to    Thomas      Jefferson.        Estimated 


cost. 


Ciilo.,   <'oioraiIo   SprlntcH — Plans   being   prepared   for   4-8tory 

hotrl  about  li  mi.  southwest  of  Colorado  Siirings  for  Colorado 
Springs  and  New  York  capitalists.  Estimated  cost,  $1,000,000. 
W.  .S,   Diinning,  Antlers  Hotel,  Mgr. 

<'olo.,   Colorado   SprintcM — Atchison,   Topek.a  &  Santa  Ff   Hy. 

plans  to  ciinstriicl  passenger  station  at  Colorado  Springs. 
C.    W.    Felt,    Chicago,    111.,    C"h.    Engr. 

Colo.,  «;r<'eley — Board  of  Trustees  of  State  Teachers  Col- 
lege approved  jilan  to  construct  memorial  auditorium  for  'A. 
H.  Snyder,  former  president.  Estimated  cost,  $100,000.  Citi- 
zens will  contribute  $25,000  and  State  Legislature  will  be 
asked    to    give    like    amount. 

WaNh.,  Taooma — Plans  being  prepared  by  engineering'  de- 
partment of  Chicago,  Milwaukee  &  .St.  Paul  llv.  for  passenger 
station  at  Taooma.  Estimated  cost,  $250,000.  C.  F.  Loweth, 
Railway   Exchange   Bldg.,   Chicago,  »I11.,   Ch.    Engr. 

Ore.,  CorvalliM — Plans  being  prepared  by  John  V.  Bennes, 
Arch..  Portland,  for  brick  libr.ary  for  Oregon  State  Agricul- 
tural  College.     Estimated  cost,  $200,000. 

Calif.,  Snn  DieK" — Election  will  be  held  Mav  16  to  vote  on 
$100,000  bonds  for  2  hospital  buildings.  F.  Grumm,  Deputy 
County  Surv. 

Bids    In    and    Contracts    Awarded 

Ma.ss.,  Ilrookline — Contract  for  towir  for  high  school 
awarded  to  W1LLL\M  CR.\NE  CO.,  Ilayward  St.,  Cambridge. 
Estimated   cost,   $75,000.      Noted  Jan.   13. 

Conn.,  Hartford — Contract  for  parish  house  for  Christ 
Episcopal  Church  at  Main  and  Church  St.  awarded  to  D.  C. 
WEEKS  &  SON,  INC.,  1123  Broadway,  New  York,  N.  Y. 
Estimated    cost,    $150,000.      Noted    Nov.    25. 

N.  Y.,  Roehester — Church  of  Holv  Rosarv  awarded  contract 
for  parish  house  and  church  to  CURRAN  &  SWARTOUT, 
Granite   Bldg.      Estimated   cost,    $60,000.      Noted   Sept.    23. 

N.  J.,  Short  Hills — Contract  awarded  to  HUGH  GETTY, 
INC.,  359  West  2Gth  St.,  New  York,  N.  Y.,  for  addition  to  parish 
house  and  church  for  Christ  Episcopal  Congregation.  Esti- 
mated cost,   $40,000.      Noted  Apr.   20. 

Penn.,  Harrisbiirj;!: — Contract  awarded  to  STAFF  &  BEN- 
FER,  Harrisburg,  for  St.  Lawrence  German  church  and  pa- 
rochial school  on  State  St.      Estimated  cost,  $40,000. 

Oliio,  Ironton — Contract  for  Masonic  temple  at  3rd  and 
Center  St.  awarded  to  COVELL  C(3NSTRUCTION  CO.,  Ionia, 
Mich.      Estimated  cost,    $70,000.      Noted  Apr.  20. 

Ohio.  London — (Official) — Contract  for  centralized  school 
in  Monroe  School  District  for  Board  of  Education  awarded  to 
MARTIN  CONSTRUCTION  CO.,  Columbus.  Noted  Feb.  10 
and  Apr.   6. 

Ind.,  Evansville — Contract  for  coliseum  for  county  awarded 
to  H.  W.  KLAUSMANN,  1139  Indiana  Pythian  Bldg.,  Indian- 
apolis, at  $123,660.     Noted  Oct.   14  and  Nov.  25. 

III.,  Roek  Island — Contract  for  2-story,  73xl32-ft.  hotel 
awarded  to  HENRY  W.  HOR.ST  CO.,  Rock  Island.  Esti- 
mated cost,  $60,000. 

AVis.,  Eau  Claire — Board  of  Education  awarded  contract  for 
school  for  2nd  Ward  to  FARNUM  BROS.,  Minneapolis,  Minn. 
Estimated   cost,    $40,000.      Noted   Feb.    24   and   Mar.    30. 

lona,  Audubon — James  P.  Riddell,  at  $53,118,  submitted 
lowest  bid  for  2-story,  59xl45-ft.  reinforced-concrete  school. 
L.  A.  McGinnis,  Secy.   Bd.   of  Education.     Noted  Feb.   24. 

Tex.,  Georsretown  ■ — •  Contract  for  Science  Building  at 
Georgetown  Universitv  awarded  to  A.  O.  HARVEY,  1123 
Granger  St.,   Ft.   Worth,   at  about   $50,000.     Noted   Mar.   2. 

Colo.,  Denver — General  contract  awarded  to  WILLIAM 
FARNSWORTH,  90  South  Fox  St.,  for  addition  to  Colorado 
^Vomen•s  College.     Estimated  cost,   $55,000.     Noted  Apr.   20. 

Arir.„  Prescott — Rogers  &  Ashton,  Denver,  Colo.,  at  $217,- 
864  submitted  lowest  bid  for  3-story.  90xl50-ft.  Class  "C", 
courthouse  for  Yavapai  County.     Noted   Mar.   23. 

Ore.,  Portland — School  Board  awarded  contract  for  2nd 
unit  of  Franklin  High  School  to  MUIR  &  McCLELLAND  CON- 
STRUCTION CO.,  at  $84,776. 
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PRICES  AND  BUSINESS  CONDITIONS 

BuilfliiiK^  operations  are  continuing  with  vinabated  volume 
notwithstanding  the  continuod  advances  in  materials  and  de- 
lays in  deliveries.  In  some  sections,  such  as  New  York  City, 
there  is  a  little  dropping  off  in  plans  filed,  but  this  is 
more  than  offset  in  other  sections  of  the  country.  Con- 
struction work  underway,  however,  is  considerablv  greater 
than  it  was  last  year  at  this  time,  most  of  the  work  being 
projected  from  six  to  twelve  months  ago.  There  is  a  great 
deal  of  fine  resiihntial  work  besides  industrial  plants  being 
built  in  the  .^uluiibs,  all  of  these  being  rushed  to  coini)letion 
as  fast  as  po.ssil)le  considering  the  scarcity  of  labor  and  the 
delays  in  .shipment  of  material.  Prices  continue  to  advance, 
particularly  in  the  iron  and  steel  field,  and  in  practically  all 
the  material  fields.  These  advances  in  prices  can  be  at- 
tributed in  most  cases  to  the  higher  wages  demanded  by  the 
men.  The  Department  of  I..abor  publishes  figures  showing 
that  manufacturing  industries  in  the  United  States  are  paying 
from  twenty  to  sixty  per  cent,  more  for  wages  than  they 
were  a  year  ago.  Much  of  the  increase  is  accounted  for  by  the 
additional  number  of  men  employed,  but  a  considerable 
amount  is  due  to  the  higher  wages.  The  iron  and  steel  in- 
dustries lead  with  a  60A  per  cent,  increase  in  the  amount 
of  wages  paid  and  a  3fi  per  cent,  increase  in  the  number  of 
men  employed.  The  car  building  and  repairing  industry  is 
next  with  a  51  per  cent,  wage  increase  and  a  36  per  cent, 
increase  in  men.  The  factories  of  New  York  State  in  March 
paid  out  2  per  cent,  more  in  wages  than  in  February  of  this 
year,  and  30  per  cent,  more  than  in  the  corresponding  month 
of  191,5.  The  group  as  a  whole  in  March  employed  35  per 
cent,  more  operators  and  paid  out  50  per  cent,  more  wages 
than   a   year   ago. 

The  iron  and  steel  situation  is  a  little  more  quiet  than 
it  was  a  month  ago  at  this  time,  although  there  has  been 
tremendous  buying  of  steel  rails  on  account  of  the  r.iise  in 
l)rice  which  took  effect  .M.iy  1,  which  forced  all  the  railroads 
to  place  orders  far  in  advance.  It  is  estimated  at  this  time 
that  the  U.  S.  Steel  Corporation  has  over  ten  million  tons  of 
unfilled  orders  on  its  books,  against  which  a  year  ago  at  this 
time  they  had  but  4,162.244  tons,  or  an  increase  of  about  150 
per  cent.  The  demand  for  finished  steel  products  is  somewhat 
lighter  than  it  has  been  for  a  good  many  months,  and  is  giv- 
ing the  steel  mills  a  little  breathing  space  in  which  to 
get  straightened  out.  Buyers  are  commencing  to  realize 
more  and  more  that  it  is  impossible  to  get  early  deliveries  on 
any  steel  orders  placed.  an<l  are  getting  more  reasonable  in 
their  demands,  being  content  to  accept  deliveries  at  the  con- 
venience of  the  mills.  Practically  all  of  the  large  mills  are 
booked  full  up  to  the  end  of  the  year,  but  here  and  there  are 
schedules  that  can  be  arranged  to  take  on  some  additional 
orders  on  special  shapes,  but  these  are  very  scarce.  It  is 
estimated  that  foreign  powers  are  seeking  to  place  orders  for 
about  300,000  tons  of  shell  steel,  but  in  most  cases  the  mills 
are  not  quoting. 

The  U.  S.  Steel  Corporation  reports  for  the  first  three 
months  of  the  year  the  biggest  earnings  in  the  history  of 
the  corporation,  the  total  being  $63,110,720,  or  about  $12,000,- 
000  more  than  for  the  thiee  months  of  the  final  quarter  in 
1915.  The  best  part  of  this  report  is  that  it  shows  a  progies- 
sive  increase  running  from  $1S.794,912  in  January  to  $22,723,- 
316  in  March.  Old  material  in  some  cases  is  not  quite  as 
high  as  it  was  a  month  ago,  but  it  is  interesting  to  note  that 
the  Chicago  &  Northwestern  H.R.  is  replacing  the  rails  in 
its  Sioux  City  territory  and  selling  it  for  more  for  old  metal 
than  it  cost  "originally.  These  rails  were  purchased  in  1890 
for  $14  a  ton,  and  the  lowest  price  scrap  for  which  they  sell 
now  is  $16.50. 

The  call  for  pig  iron  still  continues  heavy  and  there  is  a 
large  inquiry  for  1917  orders.  It  seems  to  be  a  question 
whether  theie  will  not  be  a  shortage  before  the  end  of  the 
year,  as  there  is  a  greater  demand  for  export  than  before, 
particularly  from  Spain  and  Italy,  as  the  British  government 
has  refused  to  allow  iron  to  leave  the  British  Isles.  Ex- 
perienced iron  inasters  predict  higher  prices  for  pig  iron, 
claiming  th.it  there  has  been  no  proper  i)roportion  of  ad- 
vance between  the  price  of  finished  materials  and  the  prices 
of  pig,  the  finished  materials  in  most  cases  having  advanced 
two  or  three  times  as  much  as  crude  iron. 

The  congestion  on  the  railroads  is  gradually  clearing  up, 
although  on  some  roads  the  embargo  is  still  on  and  de- 
liveries are  slow.  The  American  Ilailway  Assn.  srows  46.921 
idle  freight  cars  on  April  1,  1916,  against  327,441,  Apr.  1,  1915, 
which  g-ivi^s  some  idea  of  the  increased  volume  of  shii)- 
ping  during  the  i)ast  12  months.  The  country  at  large  for  the 
past  six  weeks  has  had  a  great  many  grave  affairs  on  its 
hands,  which  naturally  have  made  conditions  from  a  financial 
standpoint  rather  uncertain,  but  they  all  seem  to  be  adjusting 
themselves  and  confidence  is  being  restored.  The  monthly 
Custom  House  statement  for  foreign  commerce  at  the  port 
of  New  Yoik  shows  that  the  exports  during  the  month  of 
March  totaled  $229,41 2, S5S,  an  increase  of  nearly  $100,000,000, 
compared  with  the  figures  for  the  same  month  last  year. 

IRON  AND  StEEL 
Trnok   Supplies — The   following  prices  are  base   per  100   lb. 
f.o.b.  Pittsburgh  for  carload  lots,  together  with  the  warehouse 
prices  at  the  places  named: 


I*Ik   Iriin — Below   are   the   present   quotations   with 
parison  of  a  month  and  year  ago: 


Pittsburgh     Chicago 
Standard  railroad  spikes.  ..  $2. 65@2.75   $2,60(?S2.S5 

Track    bolts     3.25  3.2:)(S)3.50 

Standard  section  angle  bars  1.50@1.V5     1.50@1.75 


St. 
Louis 
$3.00 
4.25 


San 
Fran- 
cisco 

$4.00 
4.40 


CINCINNATI 
No.  2  Southern  foundry 
No.  2  Northern  foundry 

NICW   YORK 
No.  2X  Northern  foun- 
dry     

No.    2    plain     Northern 

dry    

No.  2  Southern  foundryt 

BIRMINGHAM 
No.  2  Southern  foundry 

CHICAC.O 
No.  2  Northern  foundry 

PlTTSBl'RGH 

Bessemer   iron    

Basic   iron*    


One  One 

May  4,  1916     Month  Ago        Year  Ago 

$17.90@1S.40   $lcS.40@lS.90  $12.50 (fJ  12.75 
20.26                     20.26  14.00@14.5O 


20.25@20.75      20.50i!a  20.75      14.00®14.25 


20.25'5)20,50 
10.25@20.50 


21.95 
18.95 


2O.OOT1  20.50 
20.25@20.50 


1 3.75  <fi)  14.00 
14.00@14.25 


15.00@15.50        9.50®    9.7.1 


21.95 
19.20 


14.55 
13.45 


•This  price  includes  the  freight  charge  from  the  valley 
to  the  Pittsburgh  district.     tDelivered  tidewater,  New  York. 

Steel  RallN — -The  following  quotations  are  per  100  lb.  f.o.b. 
Pittsburgh  and  Chicago  for  carload  or  larger  lots.  For  less 
than  carload  lots  5c.  per  100  lb.  is  charged  extra: 

Pittsburgh  Chicago 

May  4,  1916  May  4,  1916 

Standard    bessemer    rails $1.50  $1,50 

Standard    openhearth    rails 1.59  1.59 

Light   rails,   8   to   10   lb 2.25  1.95 

Light   rail-s,   12   to   14   lb 2.20  1.90 

Light   rails,   2.5   to   45   lb 2.10  1.80 

Striietuml  Material — The  following  are  the  base  prices 
f.o.b.  mill,  I'ittsburgh,  together  with  the  quotations  per  100 
lb.   from   warehouses  at   the  places   named: 

San 
Pitts-  St.      New      Chi-    Fran- 

burgh        Louis  York     cago    Cisco 


Chi- 
cago 
$3.10 
3.10 

3.10 
3.10 
3.50 


?4.25 
4.25 

4.25 
4.25 

4.75 


.10 


05 


Beams,  3  to  15  in $2.50fS2.75  $3.15  $3.30 

Channels,  3  to  15  in 2.50@2.75  3.15  3.30 

Angles,   3  to   6  in.,    %    in. 

thick     2.50IS2.75  3.15  3.30 

Tees,  3  in.  and  larger 2.50(S2.75  3.15  3.35 

Plates     2.65@2.75  3.55  4.25 

Extras   on    other   shapes   .and   sizes   in   cents   per   lb.   are   as 
follows: 

I-beams   over   15    in 

H-beams  over  18  in 

Angles  over  6  in.,  on  one  or  both  legs 

Angles.  3  in.  on  one  or  both  legs  less  than   %   in.  thick.. 
Tees,    structural    sizes     (except    elevator,     handrail,    car 

truck   and   conductor   rail) 

Channels   and   tees,   under   3   in.   wide 20  to  .80 

Handr.'iil    tees    75 

Cutting  to  lengths,  under  3  ft.  to  2  ft.  inclusive .25 

Cutting  to  lengths,  under  2  ft.  to  1  ft.  inclusive 50 

Cutting  to  lengths,   under   1    ft 1.55 

No  charge  is  made  for  cutting  to  lengths  3  ft.  and  over. 

Camt-Iron   Pipe — The   following  are   the   prices   per   net   ton 
for  carload   lots: 

St.  Louis:  , 12- 

Water 

4-in $34.00 

6-in.    and    larger 31.00 

Chicago:  , 12-Ft. ,  16- 

Water         Gas  Water 

4-in $33.75        $34.75  $35.00 

6-in.  and  larger 30.75  31.75  31.50 

San  Francisco:  , 12-Pt. <  , 16- 

Water         Gas  Water 

4-in $42.50        $43.50  $43.50 

6-in.    and    larger 41.00  42.50  42.00 

Birmingham:  . 12-Ft. ,  , 16- 

Water  Ga'^  Water 

4-in $26.00        $27.00  $27.00 

6-in.  and  larger 29.00  30.00  30.00 


ItnrN.   <'oncrote   Ileliiforclng- 

per    100    lb.: 


-The   following   quotatic 
Warehouse   


Mill 

Shi])- 

In.  ment 

%    and    larger....    $2.50 

%     2.60 

\<,     2.75 

% 2.90 

Vi    3.25 


M.w  4, 
1916 
$3.25 
3.35 
3.40 
3.65 
4.00 


Month 
Ago 
$3.10 
3.20 
3.25 
3.50 
3.S5 


St. 
Louis 
$3.24 
3.29 
3.34 
3.49 
3.74 


Chi- 
cago 
$3.10 
3.18 
3.23 
3.40 
3.75 


San 
Fran- 
cisco 
$4.00 
4.10 
4.20 
4.50 
5.00 


MOS 
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4U<I  llntrrlnl — The  prlpcii  followliiK  iir«  (ht  k>'i>hh  ton  piilil 
to  ili'iiliTM  iinil  iiroiliii-rrH  In  Ni'w  VorU.  In  ClilciiKo  iiiiil 
vli-lnlly  III)'  iiiiiitiilloii  Ih  piT  ni-t  Inn  nnil  covorH  ilullvi'iy  at 
till"  buyiTN'  wurkM.  InchnllnK  frolKlil   (lanHrcr  chiirKKM: 

, Now  York , 

()n<< 

Miiy  4,  IDItl         Month  A»co 

llcnvy  nu-UInK  Hti-i-l   Hcrii|> JirKfiOCfi  iriTfi     $iri.7ri'(i  Iii.iki 

No.  1  ruiiroiKi  wioiinht 2i.rior((  ;.".!.oo      2(1. 7r. r("( :;  1,(10 

Sliivc    plate     1 :;.()() (fC  12., M)  I  2.0(KHi  12..'.(l 

No.    1    nuu-liln.TV    cant IK.OHHV  1  S.r.O  IS. 00 

Marhlnr   Mhop   turnUiK* S.r.0C(i)    9.00  v..lXt(0    lt.2.^ 

rant  i.oiiiiKM  9.rior((i  it.vr,  !i.oo(&)  '.t.2r) 

Kallroiid     nuillral.l.-    iiiMt 12.7r.((V'13.2r>  12.7rjiU/ l.'i.2r. 

, ChlcuKO > 

No.    1    nillioad    wroiiKiht 17.00(?i)17.r.O  17.2r)rfi' 17.7r. 

.Stov.-    plal.-    in.7.'.''(l'I1.2.'i  11. r)OCfi  12.00 

No.    1    niachhii-iv    cuHt 12.7r,f(ii  13.2r>  12.7.^'ii  1  :).00 

Macliln.'   Nhop    tuinlnKS 7.2.''.f(|i    7..^0  S.2r.r,i     s.r>0 

Cast   borlnRH    T.OOftD    7.r>0  7.00f|)    7.50 

UallroaU  mallonble  ciiHt 13.76®  14.2.1  14.2.1  CfH  4.50 

St.  l.oula,  delivered — 

firo»s  Ton 

Heavy   iiudtlnK  steel   scrap $18.50i'a  1  7.00 

Net  Ton 

No.    1    railroad   wrouKht 1  (i.'.Ofri  l  7.00 

Stovo    plate    1 0.(1(1 'ii  10.50 

No.    1    niaehlncry   cast ll.docn  11.50 

Machine    shop    turnings 7.75(?j'    S.25 

fast   boring's    7.00 (f    7.50 

Uullroad    malleable    cast 13.50®14.00 


l':»|tiiH(l<Ml   >letiil  I.iiih — I'rices  per  100  yil.  for  palnli'<l  are  as 
followH: 

(iiiK'-     W.IkIiI     Cai  loiid  or  I.eHH    fiaKC     Wi-IkIiI     farload  or  Llhh 

27             233                    $1(1.00                   21  340  $1<.I.00 

2G              250                        17.00                    22  450  22.00 
25              300                        IK. 00 

Kor  Kalvaiil/.iil   add    10c. ,  and   5c.   for  tuncan. 

San 

l.arne  I,()lH,       St.  Kran-     New 

Blue  Annealed               I'lttHliiirKli     I.ouIh  ChlciiKO  cIbco      York 

No.    10    3.00               3.45  3.25  5.00            4.25 

No.    12    3.05               3.50  3.30  5.05            4.30 

No.    14    3.10               3.55  3.35  5.10            4.40 

No.    Ifi    ...  3.66 

Hlack 

NoH.   IS  and   20 2.70              3.10  3.00  4.fil           3.45 

NoH.   22   and   24 2.75               3.15  3.05  4.«5            3.50 

No.    2f>    2.80               3.20  3.10  4.70            3.56 

No.    27    2.85               3.25  3.15  4.75            3.60 

No.    28    2.90               3.30  3.20  4.80            3.65 

flalvanlzed 

No.    10    4.25                  ♦  4.70  5.48            4.75 

No.    12    4.35                 ...  4.70  5.89            4.75 

No.    M     4.35                  ...  4.70  5.89            4.75 

Nos.    IS   and   20 4.60                 ...  4.90  6.23            B.06 

Nos.    22   and    24 4.80                  ...  5.05  6.42            5.20 

No.    26    4.95                 ...  5.20  6.57            5.35 

No.    27    5.10                ...  5.35  6.72            5.50 

No.    28    5.25                 ...  5,50  6.91            5.65 

•In   St.   Louis  special   (luotatlon.s  are  furnished   on   galvan- 
ized sheets. 


Slnniliiril  IMpc — The  foUowinB  table  shows  the  comparison 

In  discounts,  together  with  the  net  prices  In  cents  per  foot  at 
I'lttsburgh: 

, Black ^  , — Galvanized — > 

(Ine  One 

May  4,     Year  May  4.  Year 

1916  Ago  1916  Ago 

■%-   to  2-in.  steel  butt   welded...    70%  80%  52V4%  69%% 

2M.-   to   6-in.    steel    lap   welded...    68%  79%  48%%  68%% 

7-  to  12-in.  steel  lap  welded 65%  77%  44%%  66%% 

Diameter,  In. 

%     3.45  2.20  5.46  3.50 

1          5.10  3.40  8.08  5.20 

1%     6.90  4.60  10.93  7.00 

1%     8.25  5.50  13.06  8.40 

2         11.10  7.40  17.5S  11.15 

2V4     IS. 72  12.20  30.13  18.60 

3         24.48  16.10  39.40  24.20 

4         34.88  22.90  56.14  34.50 

5         47.36  31.00  76.22  47.00 

6         62.44  40.40  98.88  61.00 

7         83.30  55.00  $1.28  80.00 

S          87.50  57.50  1.34  84.00 

9         $1.21  79.50  1.85  $1.16 

10         1.44  95.00  2.71  1.38 

11         1.62  $1.06  2.48  1.55 

12         1.78  1.17  2.72  1.70 

Sewer   Pipe — The    following    discounts    hold  for    New    York 

and   adjacent    territory:    3    to   24    in.,    73%;    27  to   30   in.,    65%; 

33  and   36   in.,   60%.     The   following   prices  are  per  100  ft.   for 
carload  lots: 

, — New  York — ^ 

One  San 
May  4,       Year  St.  Chi-  Fran- 
Size,  In.                                  1916          Ago  Louis  cago  Cisco 

3    $6.75           $5.00  $5.50  $7.50 

4    6.75             5.00  5.50  10.00 

5    10.80             8.00  ....  8.80  12.50 

6    10.80             S.OO  $7.50  8.80  15.00 

8    14.85           11.00  12.75  12.10  22.50 

10    21.60          16.00  16.50  17.30  33.00 

12    27.00          20.00  20.50  22.00  41.25 

15    36.45          27.00  30.00  29.70             

18    51.60          38.00  45.00  41.80  82.50 

20     60.75           45.00  61.25  49.50  105.00 

22    81.00          63.00  73.50  66.00  126.00 

24     S7.75           68.25  87.50  71.50  150.00 

27    15S.00        135.00  130.00  144.00  227.50 

28     ....  150.00  .... 

30    193.00        165.00  170.00  176.00  260.00 

33     250.00         21S.75  225.00  231.00  .... 

36    280.00        245.00  250.00  273.00             

Klvets — Price  per  100  lb.: 


(Iiaiii — These  prices  are  per  100  f.o.b.   Pittsburgh: 


%    in.    and   larger. 

%    in.   and   larger. 

%   and   U  

%   and   r'jT 


Structural 
New  York   Chicago  St.  Louis  San  Francisco 
.  .       $5.25  $3.50  $3.55  $4.90 


Cone  Head  Boiler 
5.35  3.60 

5.50  3.75 

5.85  4.10 


3.65 
3.80 
4.15 


5.00 
5.15 
5.50 


Lengths  shorter  than  1  in.  take  an  extra  of  50c. 


-The   following    quotations   are    per   keg   from    ware- 
New  York  St.  Louis  Chicago  San  Francisco 

$2.90  $2.75  $2.75  $3.40 

2.90  2.75  2.80  3.85 


Steel  Sheet  Piling — The  following  price   is  base  per  100  lb. 
f.o.b.  Pittsburgh,  with  a  comparison  of  a  month  and  year  ago: 
May  4,  1916  One  Month  Ago  One  Year  Ago 

$2.50  $2.50  $1.50@1.60 


One 

One 

May  4, 

Month 

May  4, 

Month 

1916 

Ago 

In. 

1916 

Ago 

$10.10 

$9.60 

V. 

and    f«  . 

$5.60 

$5.10 

7,55 

7.05 

% 

and      J  . 

5.50 

5.00 

6.5  5 

6.05 

\ 

and      I  . 

5.40 

4.90 

6.00 

5.50 

and      ,<  . 

5.30 

4.80 

5.80 

5.30 

1   t 

o     IVi... 

5.20 

4.70 

EXTRAS    TO    ABOVE    LIST    VVAi    100    POUNDS 

For  BHB 

$2.00 
1.75 


For  BB 

-in.  and   %  -in $1.50 

-in.   and   larger 1 .  25 


Triangle  Mesh — The  following  prices  are  per  100  sq.ft.  for 
4-in.  mesh.  This  material  is  made  in  regular  widths  of  18,  22, 
26,  30,  32,  42,  46,  50,  54  and  58  in.  Standard  lengths  of  rolls 
are  150,  300  and  600  ft.  Cutting  to  special  lengths  is  charged 
e.\tra: 

Cross-.Sec.  Area         Plain  M.aterial  Galvanized 

Style  No.  per  Ft.  Width  Carload  Lots  Carload  Lots 


0.102 
0.077 
0.058 
0.041 
0.170 
0.142 
0.124 
0.110 
0.085 
0.066 
0.049 
0.261 
0.225 
0.196 
0.140 
0.109 
0.075 
0.380 
0.325 
0.283 
0.208 
0.151 
0.101 


$1.36 
1.07 
.84 
.66 
2.27 
1.95 
1.73 
1.58 
1.29 
1.07 
.88 
3.33 
2.90 
2.58 
1.99 
1.58 
1.17 
4.86 
4.10 
3.59 
2.74 
2.08 
1.48 


$1.57 
1.24 
.99 
.77 
2.63 
2.26 
2.00 
1.83 
1.50 
1.24 
1.02 
3.86 
3.36 
2.99 
2.31 
1.83 
1.35 
5.61 
4.75 
4.16 
3.18 
2.41 
1.72 


Less  than  carload  lots  price  Is  about  10%   higher. 


Freight  Rates — On  finished  steel  products  in  the  Pittsburgl 
district,  including  plates,  structural  shapes,  merchant  steel, 
bars,  pipe  fittings,  plain  and  galvanized  wire  nails,  rivets, 
spikes,  bolts,  flat  sheets  (except  planislied),  chains,  etc.,  the 
following  freight  rates  are  effective  in  cents  per  100  lb.: 


Boston     18.90 

Buffalo    11.60 

Chicago    18.90 

Cincinnati    15.80 

Cleveland    10.50 

Denver     68.60 

Kansas   City    43.60 


New  Orleans   30.70 

New  York    16.90 

Pacific  Coast   (all  rail)...  65.00 

Philadelphia    15.90 

St.  Louis 23.60 

St.    Paul    32.90 


Wire  Rope — Discounts   from   list   price   on   bright   and   gal- 
vanized are  as  follows: 

NewYork    St.  Louis    Chicago    San  Francisco 

Galvanized    25— 2i/2%     30—2%%       257o  22 — 2%% 

Bright     35—2%%     40—2%%       30%  32%— 2% 

In  New  York  the  net  prices  on  galvanized  guy  rope  7  wires 
to  strand  are  as  follows  per  100  lb.: 

Diameter,  In.  Diameter,  In. 

%    ' $4.40        lU     $18.30 

%     5.90        1%     20.80 

%     6.60        W,     25.60 

%     9.50        1  %     27.80 

1         11.00        1%     32.20 


May 


i:jig 


E  N  (J  1  N  E  E  R  1  N  (i     N  1-:  W  S 


30& 


Portland   Cement — These   prices   are   for   barrels   In  carload 
lots  exclusive  of  bags: 

One  One 

May  4,         Month  Year 

I'.iK!              Ako  Ako 

New   York    $132             $1.32  $0.S2 

Jersey  City   1.26               1.26  .74 

Boston     1.47               1.47  1.O6 

ChicaKO    1.46               1.41  i.n 

PittsbuTKh     1.41               1.41  1.00 

Cleveland     I.54              1.54  1.I6 

Detroit    1.55               1.50  1.19 

Indianapolis     ij,g              I.54  ... 

Toledo     1.54  1.54 

Milwaukee     • 1.5)j  1.53 

Minneapolis     I.73               1.68  1.30 

Duluth    1.66               1.56  1.32 

I'eoria    1.54  I.49 

Cedar    Rapids     1.65  1.60 

Davenport    1.55               1.50  ... 

St.   Louis    1.15               1.45  ... 

San   Francisco   l.yo              1.75  ... 

]V«t«Tal    Cement — These    prices   are    for    barrels    In  carload 
lots  'exclusive  of  baKs: 

New    York    ,_ $1.02     Dayton    $0.67 

Chicago 60    Cincinnati    6S 

Pittsburgh     ., 72     St.  Louis 5S 

CleTelun  d .71 


I*a'»'injf  St««e — 

Ncm'     York grajiite 

SaJi  Francisco 


Manhattan 

Other  boroughs 

Basalt   blocks 


$2.40   sci.yd. 

2.15   sq.vd. 

$65   per   1,000 


C>Hr<bi«e — Prices  per   lineal   foot  are  as   follows: 

Material 

Niew    York     5x16  bluestone 

New    York    5x20  bluestone 

Chicago     6x18 

St.  Louis    5x16  granite 

St.  Louis 6x16  granite 

Saja    Frajacisco     6x16 


$0.40 
.4  5 
.45 
.68 
.70 
.65 


Paving 

1  V2  Inch 

%  Inch 

Sand 

$1.25 

.95 

.70 

1.25 

$0.80 

.95 

.70 

1.25 

$0.83 

.95 

.70 

1.25 

$0.40 
.85 
.60 

New   York,   quartz. 

Chicago    

St.   LoTJiis    

Sam   Francisco   .  .  .  . 


Crushed  Stoue — Price   for   cargo   or   carload   lots   is  as   fol- 
lom's: 

1  V>  Inch  %  Inch 

New    York     $0.,S5i?i)90  $0.95@1.00 

ChJca;go 95  .95 

St.     Louis     1.00  1.00 

San   Krancisoo    . 1.25  1.25 

Pinesins' — 

f  Bronx     . $0.1  7   sq.f ;. 

New  York. .  j  ManTi^ttan     18   sii.ft. 

I  Queens     IS   sq.ft. 

Chicago 18   in.   wide 60    lin.ft. 

Rrtelc — The   prioe   per  1,000   in   cargo   or   carload   lots   is   as 
follows; 

Common  Paving 

New  York   $7.25  block  $25.50 

New    York     brick     15.25 

Chicago    6  25  15.00 

St.   Louis,  salmon    6.00  16.50 

St.   Louis,  selected   red 9.50 

San    Francisco     9.00  32.00 

MISCELLANEOUS 

Railivay   Ties — For    fair-sized    orders,    the    following    prices 
per  tie  hold: 

7  Ft.  n  In.  6  Ft.  8  In. 

Material                    by  8  Ft.  6  In.  by  X  Ft. 

New  York Std.    Yellow    Pine         $0.95  $n.sn 

St.   Louis White    Oak                      ..  .61 

Chicago White   Oak                    .95  .85 

Red    Cedar    I'oleN — Quotations  on    red    cedar    poles    are    as 
follows: 

New  York  Chicago      Denver     St.  Louis 

6  in.   by   30   ft $4.77  $4.07             $3.41             $4.07 

7  in.   by   30   ft 5.90  5.10               4.30               5.10 

7  in.   by   35   ft 7.85  6.85  5.90  6.85 

8  in.   by   35   ft 9.75  8.50  7.30  8.50 

7  in.   by  40   ft 9.95  8.65  7.40  8.65 

8  in.   by  40  ft 11.25  9.65  8.15  9.65 

•S    in.   bv   45    ft 14.45  12.45  10.55  12.45 

•8   in.   by   50   ft 16.85  14.45  12.15  14.45 

*10c.  higher  freight  rates  on  account  of  double  loads. 

Asphaltum — Price   per   ton: 

Brand 

New  York Mexican    $17.50 

Chicago Mexican     21.50 

Kansas  City Mexican    20.50 

Denver California     21.50 

San  Francisco California     10.50 

Wood  Block  Paving — 

St.  Louis,  4-ln.  block,  16-lb.  treatment $1.50  per  sq.yd. 

Chicago.    4-in.   block,   16-lb.    treatment 1.85  per  sq.yd. 


IJnNeed   Oil — These  prices  are  per  gallon: 

New  York     Cleveland 
Raw  In  barrels $0.81  $0.80 


5-gaI.   cans    .91 

Boiled,  it  is  Ic.  per  gal.  higher. 


.90 


Chicago 
$0.83 
.91 


\\hlte  and  Red  Lead,  In  cents  per  pound,  sell   as  follows: 


Red 


Dry  In  Oil 

100-lb.   keg    10.50  11.00 

25-  and   50-lb.   kegs    10.75  11.25 

12 ',4 -lb.    keg    11.00  11.50 

1-  to  5-lb.  cans 12.50  12.50 

Clay  Drain  Tile — The  following  prices  are   per  1,000   sq.ft.: 

Size.  In.                          New  York   St.  Louis  Chicago  San  Francisco 


,. White . 

Dry  and  In  Oil 

10.50 

10.75 

11.00 

12.50 


$15.00 

$22.50 

16.00 

$15.00 

32.50 

18.00 

18.00 

47.50 

25.00 

23.00 

57.50 

35.00 

27.00 

97.50 

65.00 

55.00 

$20.00 
28.00 
36.00 
52.00 
72.00 

120.00 


Lumber- 
load: 


-Price  within  lighterage  limits  New  York  by  car- 


Square  Edge  and  Sound  Green 
20  Ft. 
and  Under  22-24  Ft. 
$28.50 


3x4    to   8x8 $27.50 


.'ixlO   to  10x10 

3x12   to  12x12 

3x14    to  6x14. 

7x14    to  14x14 

3x16   to  6x16. 

7x16    to  16x16 

3x18   to  8x18. 

9x18    to  18x18 

4x20    to  20x20 


28. 

31.50 

33.50 

33.50 

35.50 

35.50 

37.50 

37.50 

40.00 


29.50 
32.50 
34.50 
34.50 
36.50 
36.50 
38.50 
38.50 
41.00 


26  Ft. 
$29.50 
30.50 
33.50 
35.50 
35.50 
38.50 
38.50 
40.50 
40.50 
43.00 


28 
$29 
30 
33 
35 
35 
38 
38 
40 
40 
43 


30  Ft. 

$30  50 
31.50 
34.50 
36.50 
36.50 
40.50 
40.50 
42.50 
42.50 
45.00 


32  Ft. 

$30.5»> 
31.50' 
34.50 
36.50 
36.50 
39.50 
39.50 
42.50 
41.50 
45.00/ 


Over  32  ft. — Add  $1  for  each  additional  2  ft.  in  length  up  to 
40  ft.  for  sizes  12x12  and  under;  for  sizes  over  12x12  add  $2. 
For  merchantable  add  $2  to  sizes  10x10  and  under.  For  prime 
add  $2  to  the  price  of  merchantable  for  all  sizes. 

Fine  Lining- — The  discount  in  New  York  is  74%  from  list; 
in  St.  Louis  for  sizes  up  to  8V2XI8  it  Is  65%  and  over  that 
60<7f  ;  San  Francisco.  50',v.  The  following  quotations  are 
per  100  ft.  for  carload  lots  at  the  places  named: 

New  York    Chicago    St.  Louis  San  Francisco 


4%x8i4     in $9.10 

4%xl3    in 11.70 

4%xl8    in 26.00 

6x12    in 

7x7    in 10.40 

8 '72X8  %    in.     ... 
814x13    in 


m. 


8V2XI8 
12x16  in. 
13x13  in. 
13x18  in. 
14x16  in. 
16x16  in. 
18x18  in. 


16.90 
23.40 


22.10 
31.20 


52.00 


14.00 
18.00 
30.00 


50.00 


$11.00 

ir..oo 


14.00 
18.00 
28.00 


60.00 


$15.00 
22.50 

22'.  5  6 
20".  6  6 

27.50 
40.00 
45.00 

5'2'.56 
47.50 
67.50 


HoIloiT  Tile — Hollow  building  tile,  price  per  block  in  cents: 
New  York*   Chicago    St.  Louis  San  Francisco 


4x12x12    in 0625 

6x12x12    in 0875 

8x12x12     in 106 

10x12x12    in 125 

12x12x12    in 156 

Fireproofing  partition   blocks. 


.064 
.093 
.108 
.127 
.146 


.054 
.066 
.09 
.15 
.18 


.07 
.09 
11 
.15 
.18 


2x12x12  In. 

3x12x12  in. 

4x12x12  m. 

6x12x12  in. 

8x12x12  in. 


.042 
.042 
.047 
.063 


price  per  block  In  cents: 

.041              .024  .05 

.042              .036  .06 

.045               .048  .07 

.061               .066  .09 

.085  .11 


Above  prices  should  be  for   more   than   carload  lots. 
•These  quotations  are   f.o.b.   factory  near  Perth  "Amboy. 

METALS 
Old   MetnlH — In    New    York,    the    following   are    the   deale 
purchasing  prices  in   cents  per  pound: 


One 
Year 
Ago 

16.00 
15.25 
13.25 

3.80 

3.50 
10.25 

8.00 
10.00 

8.00 


One 

May  4.  Month 

1916  Ago 

Copper,    heavy    and    crucible 25.00  23.00 

Copper,    heavy    and    wire 24.50  22.00 

Copper,     light    and     bottoms 22.00  19  00 

Lead,     heavy      6.00  6.00 

Lead,    tea    5.50  5  50 

Brass,    heavy    14.50  14.00 

Brass,    light    12.50  12,00 

No.  1  yellow   rod  brass  turnings 15.25  15  00 

Zinc    13.00  13.00 

•For  July  delivery  30c.  is  asked,  and  August,  29V4c. 

MiNoellaneouN  MetalH — The  present  New  York  quotations 
in  cents  per  pound,  with  a  comparison  of  practically  a  month 
and  year  ago.  are  as  follows: 

May  4, 
1916 

Copper,   electrolytic    (carload    lots)*30.50  27.50  18  50 

Tin    53.00  51.00  39.50 

Lead     7.50  8.50  4.20 

fepelter    18.00  18.50  14.50 

ST    LOUIS 

J-ead    7.371^  6  25  4.15 

Spelter    17.75  21. 00  14.00 


One  Month       One 
Ago       Year  Ago 


:iio 


I-:  N  (I  1  i\  !■:  !■;  if  i  n  c    n  k ws 


Vo 


No.   IS 


RAILWAYS— STEAM  AND  ELECTRIC 
Proposed  Work 

Miiy    Sliilo    St.     Uy 


ItoHtnii,    pinnn    to    lo- 


MOMMIIfllUHeltM 

loi-ulc  lis  triifUs  on  Klllolt  St.  ficini  Ciibot  to  Mi-Kiiy  St., 
ISoVLM-ly.      n.   S.   liolT,    ItoHtoii,   Cti'ii.    Mur. 

!\«-»v  York- -WiiUoi-  M.  lOdMon.  Kaullu'iu-r,  Inlcrrntdd  In 
projuct    to  loii.sliiut    ti'olli'y   Unr   I'loiu    li'iiiilkciicr   to    lliiiuliurt^. 

\«>w  JrrHry— llfldt  Co.  and  Arttuir  SI  lal  foiil,  .ToiHoy  Pity. 
liHVlnn  plan.M  picparud  for  iiilvatc  railway  to  connoot  inanu- 
faclurinK  plaiitH  In  Falrinount  Ave.  tici-tlon  with  LchlKh 
Vall.'y   It.IJ. 

■  ViiiiMylviiiilii-  -CItv  Council.  Sharon,  urantcil  franchise  to 
Yi.iinnHti.wn  .V  Sharon  St.  Uy.  to  liulld  rxlonslon  to  Muhl 
I''arMi.       K.    .MonlnoMicry.    Younjf.slown,    Ohio,    I'rcs. 

I>cniiN.vlvniilii  -ThoniaH  10.  O'ConncU,  TrcH.  of  I'hirnlxvllle- 
Valloy  Kor^o  &  Strafford  Hlcctrlc  Ky.,  Interested  In  projt'ct 
to  construct  electric  railway  between  I'hu'nIxvllle  and  Norrls- 
town,   rtnn. 

VlrKlnln — Pro.is  reports  state  South  Uivcr  Luniher  Co.,  Inc., 
L'fi  Smith  L'nd  St..  Sunhurv,  I'eiin..  plans  to  construct  loKKlnK 
road  In  ci>nn<(tlon  with  Its  plant  at  Cornwall.  It.  F.  Whlt- 
nier.    Pres. 

\V.-!H»  VlrKlnln— MononKahela  Valley  Traction  Co.,  Fair- 
mont. \V.  \'a..  will  soon  award  contract  for  extension  between 
O'Nell  and   \\'olf  Summit.      S.   It.   Miller,   Fairmont,   Ch.   Kngr. 

Klorldn — Henry  Pierce  and  associates,  Tampa,  interested  In 
proposed  ralUyav  between  Mulberry  and  Tampa,  about  SO  ml. 
to   lie   known   as   Fxport   Phosphate    R.-iilway   and   Terminal   Co. 

Florliln — St.  PetersburtJ  .<•  C.ulf  Railway  Co.,  St.  Peters- 
bur^'.  contemplates  extendlUK  Its  North  Shore  line  to  South- 
land Seminary.     H.  Walter  Fuller,  St.  PetersburK,  Gen.  Mgr. 

Klorldn — A.  S.  Metzner  and  associates  will  apply  to  City 
Council,  Tallahassee,  for  franchise  to  construct  electric  rail- 
way on  Depot,  Gaines,  Monroe  and  Copeland  St.  and  Park 
Ave.,  Tallahassee.  Mrs.  P.  R.  S.  Phillips,  Tallahassee  Boosters' 
Club,   interested. 

!tIlNMlNNl|»|>l — Yazoo  &  Mississippi  Valley  U.R.  plans  to  con- 
struct railway  between  Woodville  and  Natchez,  Miss.  A.  H. 
Kgan,  Memphis,  Tenn.,  Gen.  Supt. 

TenueNHee — Chattanoopa  Railway  and  Ijight  Co.,  Chatta- 
noopra.  petitioned  to  construct  extension  between  St.  Elmo  and 
Alton  Park  lines.  ChattanooKa.  E.  D.  Reed,  Chattanooga,  Gen. 
Mgr. 

Tennessee — Yazoo  &  Mississippi  Valley  Ry.  contemplates 
expenditure  of  $.')0O.OnO  for  reballasting  portions  of  line  he- 
t^veen  Memphis  and  New  Orleans,  La.  A.  H.  Kgan,  Memphis, 
Gen.    Supt. 

Ohio — Citizens  of  Cincinnati  recently  voted  $6,000,000  bonds 
for  rapid  transit  railway  system.     Frank  Krug-,  City  Engr. 

Ohio — Cincinnati  Traction  Co..  Cincinnati,  plans  to  extend 
tracks  on  Avondale  line  to  Bond  Hill.  T.  Fitzgerald,  Cincin- 
nati, Gen.   Mgr. 

Ohio — Pittsburgh  &  Lake  Erie  R.R.  plans  to  increase  its 
capital  stock  from  $30,000,000  to  $50,000,000  to  improve  its 
lines  in  Y'oungstown.  '  J.  A.  Atwood,  Pittsburgh,  Penn.,  Ch. 
Engr. 

Ohio — "U'elford  &  Eastern  Railroad  Co.,  recently  incor- 
porated -with  $25,000  capital  stock,  plans  to  construct  railway 
between  Wellsburg,  Ohio,  and  Washington,  Penn.  H.  O.  Wells, 
Pres. 

Ohio — Toungstown  Sheet  and  Tube  Co.  plans  to  construct 
railway   from   Hubbard   furnaces   to   East   Youngstown   works. 

Mis.sourl — Kansas  City  Rys.,  Kansas  City,  plans  to  improve 
and  extend  its  street-car  system.  Plans  include  building  of 
about  44  mi.  of  double-track  and  abandonment  of  about  4  mi. 
Philip   ,1.   Kealy,   Pres*. 

:«Ils.souri — St.  Louis  &  Jennings  Railway  Co.,  St.  Louis, 
plans  to  extend  its  electric  railway  to  business  district,  about 
5  mi.     D.  P.  Leahy  and  Arthur  J.  Stedelin,   interested. 

Mi.sMoiiri — Kansas  City  Railway  Co.  petitioned  to  extend 
lines  from  Kansas  City  to  Sugar  Creek,  8  mi.,  via  Independ- 
ence.    P.  J.  Kealy,  1500  Grand  Ave.,  Kansas  City,  Pres. 

Arknnsns — According  to  press  reports  Crittenden  Railway 
Co.  plans  to  extend  its  line  now  running  between  Earle  and 
Crittenden  into  lumber  district.  Nelson  H.  Wolcott,  Provi- 
dence, R.  I.,  Pres. 

Arkansns — Memphis.  Dallas  &  Gulf  R.R.  contemplates  ex- 
tending line  from  Dalark  to  Sparkman  or  Manning  on  the 
Chicago,  Rock  Island  &  Pacific  Ry.  W.  P.  Hart,  Nashville, 
Ch.    Engr. 

.Vrkansas — Kansas  City  Southern  Ry.  contemplates  exten- 
sion from  Ft.  Smith  to  Van  Buren,  Ark.  C.  E.  Johnston, 
Kansas  City,  Mo.,  Ch.  Engr. 

Texas — Attorney  General  Department  approved  charter  of 
San  Antonio  &  Northwestern  Railroad  Co..  recently  incorpor- 
ated at  San  Antonio,  to  construct  railway  from  San  Antonio 
west  to  Castroville  northwest  via  Bandera  and  Medina  to 
Rock  Springs,  north  to  Sonora,  Tex.,  about  175  mi.  W.  A. 
Luther  and  W.  L.  Williams,  San  Antonio,  interested.  Noted 
Mar.  23. 

Oklahoma — Chicago,  Rock  Island  &  Pacific  Ry.  plans  to 
extend  its  Asher  line  to  Ada,  thence  south  to  connect  with 
line   at   Wapanucka.      C.   A.   Morse,   Chicago,   111.,   Ch.   Engr. 

X'tah — Promotory  Development  and  Transportation  Co., 
recently  incorporated  at  Ogden,  with  $100,000  capital  stock, 
plans  to  construct  narrow  gage  railway  about  3  mi.  long. 
H.   M.   Rowe,   Pres.  and  W.   H.   Reeder,  Jr.,   Secy. 

Oregon — City  of  Roseburg  will  hold  election  May  22  to 
vote  on  amendment  to  city  charter  authorizing  city  to  issue 
$300,000  bonds  for  constructing  Roseburg  &  Eastern  Ry.  Ken- 
dall   Bros.,    Pittsburgh,    Penn.,    interested. 

California — Clear  Lake  Suspended  Monorail  Co.  applied  to 
State  Railroad  Commission  for  permission  to  construct  24 
mi.  monorail  road  from  Hopland  to  Lakeport,  Calif.,  via 
Kelseyville.     L.   H.     Boggs,  Marysville,   interested. 


Cnlironiln  CharloM  He  Lacour,  ElHlnore,  |>elltloned  Hoard 
of  SupervlmirH  for  f.d  year  franehlHe  In  cdnHtriHl  electric  rail- 
way licmi  l':iHlM(ire  to  San  Diego,  (^allf.,  via  Wlldomar,  Mur- 
rlella   and   'I'enieciila. 

Bids  In  and  Contracts  Awarded 

«»hlo  Contriict  for'  grade  reduction  and  second  track 
work  on  Toledo  Division  of  I'ennHylvanlii  r^lncM  WeHt  of 
PlttNljuigh  near  M;irlon,  awarch-d  to  p.  T.  CLIFI-'OUI)  ^  SONS, 
ValpaialHo.    Ind.      Thoiiuis    Uodd,    Pltlsburgh,    I'lnii.,    Ch.    Engr. 

IIIImoIm  -Contract  to  finance  and  construct  rallw:iv  for  Chi- 
cago. I'eorla  iKi  (.julncy  Jntururban  Itallw.-iv  Co.  aw.-irded  to 
K.  S.  WOOLNKU  and  A.  C.  BLACK,  Peoria.  John  L.  Socb- 
blnn.    (julncy,    Pres. 

MiMKOiirl — Conliact  for  lengthening  sidings  of  .St.  Louis  Hi 
San  l''riinclH<'o  U.K.  between  Auroi.i  :ini|  Valley  Pjirk,  Mo., 
awardeil  lo  JOHN.STON,  .SON  &  ALLHAND.S,  Sprlnglleld.  F. 
G.    Jon.ih.    SI.    LoulH,    Ch.    Engr. 

\\  iiMhiMKton — Northern  I'adflc  Ry.  awarded  contract  for 
extiiMling  line  In  Yakima  Valley  from  North  Yakima  about 
24  mi.  lo  A.  GUTllltlK  &  CO.;  grading  24  ml.  roadbe.l  to 
POUTIOU  &  CONLMY,  Portland,  Ore.  W.  L.  Darling,  St.  Paul, 
Minn.,   Ch.   Engr.      Nolcil   Mar.   9. 

LIGHT,  HEAT  AND  POWER 
Proposed  Work 

Vt.,  narro — Plans  being  consld<!red  by  Boutwell,  Milne  & 
Varnum  for  new  power  plant. 

AInNH.,  Ilroeklon — Edison  Electric  Illuminating  Co.  of 
Brockton  plans  to  enlarge  Its  main  substation  on  Main  St. 
Estimated    cost,    $125,000. 

ronn„  nrl)lKf|>ort — (Official)  —  Bids  will  be  received  by 
Boar<I  of  Contract  and  Supply,  City  Hall,  until  noon.  May  10, 
for  three  high-spec'd  double-acting,  horizontal  ammonia  com- 
pressors and  appurtenances,  Fletcher-Thompson,  Inc.,  1089 
Broad    St.,    Engr.      (See   adv.    Apr.    27    issue). 

Conn.,  Itrlilgrport — (Oflicial) — Bids  will  be  received  by 
Board  of  Contract  and  Supply,  City  Hall,  until  noon.  May  10, 
for  three  125-hp,  water  tube  boilers  with  superheaters. 
I'^letcher-Thompson,  Inc.,  1089  Broad  St.,  Engr.  (See  adv. 
Ai)r.   27   issue.) 

Conn.,  IlridKoport — (Official) — Bids  will  be  received  by 
Board  of  Contract  and  Supply,  City  Hall,  until  noon.  May  10, 
for  three  l.^O-hp.  Ilniflow  Steam  Engines.  Fletcher-Thomp- 
son, Inc.,  10.S!i  Broad  St.,  Engr.      (See  adv.  Apr.  27  issue). 

Conn.,  Ilridgeport — (Official)  —  Bids  will  be  received  by 
Board  of  Contract  and  Sui)ply,  City  Hall,  until  noon.  May  10, 
for  one  125-hp.  Uniflow  .Steam  Engine  direct  connected  to 
220-volt,  3-phase,  CO-cycle  alternating  current  generator. 
Fletcher-Thompson,  Inc.,  1089  Broad  St.,  Engr.  (See  adv.  Apr. 
27   issue). 

Conn.,  VVnterliury — A.  H.  Wells  &  Co.,  Watertown  Ave., 
plans  to  construct  new  power  house.     C.  H.  I'reston,  Jr.,  Arch. 

N.  Y.,  East  Aurora — Citizens  voted  bonds  for  $6,000  for 
electric-lighting  system. 

N.  Y.,  Fulton — Pulton  Light.  Heat  and  Power  Co.  granted 
permission  by  Public  Service  (Commission  to  issue  $49,000  in 
capital  stock  for  improving  and  extending  its  power  plant  and 
distributing  system. 

N.  Y.,  Newark — (Official) — Bids  will  be  received  by  Albert 
W.  Beaver,  I'res.,  Bd.  of  Mgrs.,  New  York  State  Custodial 
Asylum  for  Feeble  Minded  Women,  until  noon.  May  26.  for 
alterations  and  additions  to  power  house  and  constructing 
heating  and  electric  work  at  above  asylum.  Noted  Jan.  13. 
(See  adv.) 

N.  Y..  Roehester — Bids  will  soon  be  received  by  Purchasing 
Agent  of  Monroe  County  for  1-storv.  33xl00-ft.  power  house 
for  lola  Sanitaiium.  Estimated  cost,  $24,000.  Hutchinson  & 
Cutler,    Cutler    Bldg..    Arch. 

N.  J.,  Elizabeth — Plans  being  prepared  by  Ring,  Cleaves 
&  Graham  Co..  Elizabeth,  for  1-story  power  plant  for  Samuel 
Moore,   Elizabeth.     Estimated  cost,   $25,000. 

Penn.,  Dillsburg — Plans  being  considered  by  Dillsburg 
Light  and  Power  Co.  for  extending  its  transmission  lines  to 
Wellsburg,   about  8   mi. 

Penn.,  Phoenixville — Philadelphia  Suburban  Electric  Co., 
Lansdowne.  plans  to  enlarge  its  plant  at  Phoenixville  to 
supply  electricity  to  Westchester,  Pottsville  and  Phoenixville. 

Penn..  Readint; — Plans  being  considered  by  County  Com- 
missioners for  installation  of  power  plant  at  county  home. 

Md.,   St.   Michaels — City   contemplates   electric-light   system. 

D.  C,  AVashinston — Washington  Gas  Light  Co.  will  con- 
struct new  plant  at  25  Virginia  St.     Estimated  cost,  $50,000. 

Va.,  Richmond — City  contemplates  $50,000  bond  issue  for 
electric-light  plant.      Charles   E.   Boiling,    City   Engr. 

Vl'.  Va.,   Mt.  Hope — See    item   under    "Water  Works." 

N.  C,  Salisbury — Board  of  Aldermen  contemplates  install- 
ing  municipal   electric-light   plant. 

S.  C,  Central — Southern  Rv.  plans  to  construct  substation 
at  Central.  W.  H.  Wells,  Washington,  D.  C,  Ch.  Engr.  M.  W. 
and  Struct. 

S.  C,  Spartanburg — Southern  Ry.  plans  to  construct  sub- 
station at  Spartanburg.  W.  H.  Wells,  Washington,  D.  C,  Ch. 
Engr.  M.  W.   and  .Struct. 

Ala.,  New  Decatur — Press  reports  state  election  will  soon 
be  held  to  vote  on  $50,000  bonds  for  electric-light  and  power 
plant.      X.   A.    Kramer,    Magnolia,    Miss.,    Engr.      Noted   Jan.    6. 

Ala.,  Opelika — Columbus  Power  Co.,  Columbus.  Ga..  con- 
templates power  transmission  system  from  Goat  Rock  hydro- 
electric-light plant  to  Opelika,  22  mi.    Estimated  cost,  between 

$80,000   and   $90,000. 

Ohio,  Cleveland — Illuminating  Co.,  2497  East  55th  St.,  plans 
to   construct   new    substation.      Estimated    cost,    $35,000. 
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Ohio,  New  Philailelphin — (Official) — Bids  will  be  received 
by  James  K.  Scott,  I)ir.  Pub.  Ser.,  until  noon,  Mav  15,  for  one 
200-111).  water  tube  boiler  not  less  than  150  lb.  steam  pressure. 
(See  adv.) 

Ohio,  I  hriohHville — Citv  Council  will  be  petitioned  to  call 
election  to  vote  on  bonds  for  municipal  electric-lisht   plant. 

Ohio,  WelLstoii — .Superior  Coal  Co.  plans  to  rel)uild  i)Ower 
station  recently  destroyed  by  lire  with  loss  of  $15,000. 

niirh.,  I.atTrcnff — City  contemplates  $10,000  bond  issue  for 
electric-liRht   plant. 

III..  .Aurora — (Ofllcial) — Citizens  voted  $75,000  bonds  for  im- 
proving electric-llKht  plant  and  water  system.  L,.  J.  Grom- 
mes.    City    Clk.      Noted    Feb.    24. 

III.,  livllovlllo — City  plans  to  install  municipal  electric-liRht 
plant.     E.stimated  cost,  $350,000.     \V.  C.   Wolf,  City   Engr. 

III.,  Dnuville — Citizens  defeated  $200,000  bonds  for  munici- 
pal electric-light  plant.  W.  H.  Martin,  City  Engr.  Noted 
Feb.    17. 

III.,  (anleMl>ur(; — (Official) — Bids  will  soon  be  received  for 
improving  municipal  electric-light  iilant.  Estimated  cost, 
$25,000.  .John  Walsh,  Supt.  Water  and  Electric  Plant.  M. 
Ferry,  National  Life  Bldg.,  Chicago,  Consult.  Engr.  Noted 
Apr.    13. 

III.,   JackMonville — See   item    under    "Water-Works." 

lon-a,  Anthon — Election  will  soon  be  held  to  vote  on  $20,000 
bonds  for  municipal   electric-light  plant.      Noted   Apr.   13. 

lona,  iiMttenbers; — Citv  plans  to  construct  distribution 
system.      Estimated  cost,   $10,000. 

Iowa,  Iowa  City — Press  reports  state  farmers  of  Washing- 
ton and  Sharon  Townships,  .Johnson  County,  plans  to  con- 
struct transmission  line  about  30  mi.  long  to  secure  electrical 
service.     E.stimated  cost,  $300  per  ml. 

Iowa.  Iowa  Falls — Iowa  River  T^ight  and  Power  Co.  plans 
to  construct  new  plant.      Estimated  cost,   $100,000. 

loTTa,  Nora  SprlnKs — Plans  being  considered  b.v  Nora 
Springs  Electric  flight  and  Mill  Co.  to  extend  its  transmis- 
sion lines  to  Maple  City. 

Iowa,  <liiaNqiieton — J.  L.  Cross  granted  franchise  to  Install 
and   operate  electric-light  plant   in   Quasqueton. 

Iowa,   lite — City    plans   to    install    electric-light    system. 

Kan.,  Garden  City — Citizens  recently  defeated  $41,500  bonds 
for  purchase  of  electric-light  plant  of  Garden  City  Telephone. 
Light  and  Manufacturing  Co.  and  construction  of  transmission 
line   from   city   power   plant. 

Kan.,  Lost  Springs — City  plans  to  construct  distribution 
svstem  and  transmission  line  to  secure  current  from  plant  at 
Herrington. 

Kan.,  Netawnka — City  plans  to  hold  election  to  vote  bonds 
for  electric-light  plant. 

Kan,,  Norcatnr — Election  will  soon  be  held  to  vote  on 
$22,500  bonds  for  electric-light  system.     Noted  Mar.   2. 

Kan.,  Salina — Plans  being  prepared  for  improving  electric- 
light  plant.     Paul  Wakenhut,  City  Engr. 

S.  D.,  Java — Citizens  voted  bonds  for  municipal  light  plant. 

S.  n.,  Kedfleld — Citizens  recently  voted  $75,000  bonds  for 
municipal  light,  heat  and  power  plant.  T...  W.  Hase,  Supt.  of 
Municipal   Electric  I..ight   Plant.     Noted   Apr.   20. 

S.  D.,  Sioux  Falls — Citizens  recently  defeated  $700,000 
bonds  for  municipal  electric-light  and  gas  plant.  S.  B.  Howe, 
City  Engr. 

Mo.,  Riverniines — St.  Joseph  Lead  Co.,  Bonne  Terre,  plans 
to  construct  power  plant  at  Rivermines.  Estimated  cost. 
$250,000. 

Mo.,  AValnut  Grove — Tj,  F.  Wade,  Osceola,  interested  in 
project  to  install  electric-light  plant  in  Walnut  Grove. 

Tex.,  Mert»;on — Press  reports  state  new  power  station  will 
be  constructed  at  local  electric-light  plant.  R.  M.  Wooley 
Interested. 

Tex.,  Floyadada — City  Council  granted  franchise  to  Texas 
Utility  and  Power  Co.  for  installation  of  electric-light  and 
power  plant.     Noted  Feb.  24. 

Tex.,  MoKlnney — Texas  Power  and  I/ight  Co.,  Dallas,  plans 
to  construct  gas  manufacturing  plant  at  McKinney. 

Tex.,  Shiner — Citizens  voted  $12,000  bonds  for  electric- 
light  plant.     Noted  Apr.   6. 

Tex.,  Stoekilnle — G.  C.  Burris  will  construct  electric-light 
and  power  plant  at  Stockdale. 

Okla.,  ninekwell — Citizens  voted  $10,000  bonds  for  im- 
proving electric-lighting  svstem.  Benham  Engineering  Co., 
Colcord   Bldg.,   Oklahoma,    Engr.      Noted   Apr.    6. 

Bids  In  and  Contracts  Awarded 
Mass.,  Salem — Contract  for  new  power  plant  on  Washing- 
ton St.  for   American  Glue  Co.  awarded   to  E.  H.   PORTER  CO. 

Ind.,  MeCool — T.  G.  HAMILTON  CO.,  Gary,  awarded  con- 
tract for  transmission  line  from  McCool  to  connect  with  lines 
of  Gary  &  Interurban  Railroad  Co.  to  operate  local  system. 

Tex.,  Gonjinles — Gonzales  Water  Power  Co.  awarded  con- 
tract for  enlarging  its  hvdro-electric  plant  and  installing 
additional    equipment    to    L.    D.    McKAUGHAN,    Ft.    Worth,    at 

$14,000. 

BRIDGES 
Proposed  Work 
Maine,  I,ewiston — Plans   prepared   by   Sanders   Engineering 
Co     lO"*  Exchange  St.,  I'ortland,  for  bridge  over  canal  at  Main 
St  "submitted    to   I^ewiston    Public   Works   Department.      Esti- 
mated cost,  $21,000. 

Mass.,  Boston — Press  reports  state  Boston  Elevated  Ry. 
plans  to  reconstruct  bridge  over  Brookline  branch  of  Bos- 
ton &  Albany  R.R.  at  Brooklyn  Ave.  H.  M.  Steward,  Boston, 
Ch.  Engr.     M.  W. 


Conn.,  Darien — (Official) — Bids  will  be  received  at  office  of 
Superintendent  of  Highways  and  Bridges,  Town  Hall,  until 
2  p.m..  May  10,  for  reinforced-concrete  bridge  on  Middlesex 
Rd.  over  Stony  Brook.  Rol)ert  N.  Greene,  Supt.  Highways  and 
Bridges.     (See  adv.  Apr.  27  Issue). 

N.  Y.,  Home — Chamber  of  Commerce  recommended  that  city 
construct  2  new  bridges  across  Black  River  Canal,  1  at  East 
Whitesboro  St.  and  1  at  Stanwix  St.  John  I'lunkett,  City 
Engr. 

N.  J.,  Ilrliiiceton — City  plans  to  construct  new  bridge  op- 
posite water  plant.     W.  Bacon,  City   Engr. 

IV.  J.,  Freehold — Board  of  Chosen  Freeholders  of  County 
plan  to  construct  bridge  and  fills  over  Wreck  Pond  neat 
Spring  I>ake.      lOstimated  cost,   $22,000. 

N.  .1.,  I'nHNaie — A  concrete  bridge  will  be  constructed  al 
Passai<'  and  Van  Houten  Ave.  bv  Delaware,  Lackawanna  & 
Western  H.R.  Estimated  cost,  $165,000.  G.  J.  Ray,  Hoboken, 
Ch.  Engr. 

!V.  J.,  Salem — Bids  will  be  received  by  Board  of  Chosen 
Freeholders  of  County  until  Mav  8  for  constructing  Henry 
Cole  Bridge  on  Woodstown-Daretown   Rd. 

N.  J.,  Sussex — Board  of  Chosen  Freeholders  of  County 
plans   to   construct    2    bridges    on    Martins   Station-Vernon    Rd. 

N.  .1.,  \vhlte  Plaln.H — Plans  being  prepared  for  bridge  over 
Bronx  Uivc'r  at  Hamilton  St.  Estimated  cost,  $17,000.  Miguel 
Hauck,    Comr.    Pub.    Wks. 

Penn..  Knoxville — Plans  being  prepared  by  Engineering 
Department  of  Southern  Rv.  for  new  viaduct  on  Gay  St.  and 
2  other  viaducts.  B.  Herman,  Washington,  D.  C,  (ih.  Engr. 
M.    W.    and    Struct. 

Penn..  Media — County  Commissioners  contemplate  concrete 
bridge  across   Ridley  River.     Estimated  cost,   $80,000. 

Penn..  Newcastle — Plans  will  be  prepared  for  Gardner  Ave. 
Viaduct   for  county. 

Penn..  Williamson — County  Commissioners  plan  bridgie 
over  Creek. 

M<1.,  Denton — Bids  will  be  received  until  May  9  by  Com- 
missioners of  Caroline  County  for  150-ft.  steel  span  bridge. 
H.    Waldorf,    Rd.    Engr. 

W,  Va.,  Coopers — Bids  will  be  received  until  1  p.m..  May  8, 
at  office  of  County  Clerk,  Princeton,  for  bridge  across  Blue- 
stone   River. 

<:a.,  \Voo«lbine  —  Commissioners'  of  Camden  County,  St. 
Marys,  plan  to  construct  bridge  across  Satilla  River  at  Wood- 
bine.     Estimated    cost,    $20,000. 

Fin..  Kissimmee — -Osceola  County,  Districts  1,  2,  4  and  5 
voted   $250,000   bonds  for  bridges  and   roads. 

Fin.,  St.  Petersburg — Press  reports  state  bridge  will  be 
constructed  across  Coffee  Pot  Bayou  by  St.  I'etersburg  &  Gulf 
Railway    Co.      H.    W.    Fuller,    St.    Petersburg,    Gen.    Mgr. 

Ala.,  Gadsden — Bids  will  be  received  by  Commissioners  of 
Etowah  County  until  noon.  May  16,  for  bridge  over  Big  Wills 
Creek  near  (Jadsden. 

Ky.,  Carlisle — Bids  will  be  received  until  May  7  by  Nicholas 
County  Commissioners  for  steel  bridge  across  Licking  River 
at   Blue   Licks. 

Ky.,  Kdmonton — Plans  being  considered  by  Commissioners 
of  Barren  County.  Glasgow,  for  bridge  across  Beaver  Creek  on 
road  leading  to  Edmonton. 

Ky.,  Henderson — Press  reports  state  Illinois  Central  Ry. 
plans  to  l5uild  bridge  across  Ohio  River  from  Henderson  to 
Indiana  shore.     A.  S.  Baldwin,  Chicago,  111.,  Ch.  Engr. 

Oliio,  Alliance — Bids  will  be  received  until  10  a.m..  May  8, 
by  Board  of  Commissioners  of  Stark  County  for  (Congress 
Lake  Outlet  Bridge  No.  81,211.  W.  C.  Schick,  Clk.  Bd.  of 
Comr. 

Ohio,  Cincinnati — Bids  will  be  received  until  noon.  May  12, 
by  Board  of  Commissioners  of  Hamilton  County  for  concrete 
bridge  No.  2  on  Hall  Rd.  in  Springfield  Township.  F.  E. 
Wesselmann,  Pres.  Ed.  of  Comr. 

Ohio,  Cincinnati — Bids  will  be  received  until  noon.  May  12, 
by  Board  of  Commissioners  of  Hamilton  County  for  concrete 
box  culvert  on  I'lainfleld  Pike  in  Sycamore  Township.  F.  E. 
Wesselmann,  Pres.  Bd.  of  Comr. 

Ohio,    Columbus — See    item    under    "Streets   and    Roads." 

Ohio,  KljTia — County  Commissioners  plan  to  build  bridge 
over   Beaver  Creek.      Estimated   cost,   $7,300. 

Ohio,  Mt.  Gilead — Bids  will  be  received  until  1  p.m..  May  26, 
bv  C.  O.  Higgins,  Audr.  Morrow  County  Comr.,  for  sulistruc- 
ture  and  superstructure  of  Rule  Bridge  between  North  Bloom- 
field  and   Congress   Townships. 

Ohio,  Mt.  Vernon — Citizens  will  petition  County  Commis- 
sioners to  construct  bridge  across  Kokosing  River  on  West 
Gambler   St. 

Ohio,  Springfield — Logan  County  contemplates  $25,000  bond 
issue   for  bridge  work. 

Ohio,  I'rbana — Plans  being  considered  by  city  for  repairing 
bridge  at  Dugan  St.  Estimated  cost,  $7,000.  E.  F.  Sweetman, 
City   Engr. 

Ind  ,  Bath — City  contemplates  bridge  on  South  Gratiot  Ave. 

Ind.,  llrnxil — Bids  will  be  received  by  W.  O.  Graser,  County 

Audr..    until    10:30    a.m..    May    16,    for    bridge    in    Sugar    Ridge 

Township. 

Ind.,  Peru — Bids  will  be  received  by  Miami  County  Council 
sometime  in  June  for  5  bridges  over  Steadman  Ditch.  Esti- 
mated cost,  $30,000.     Frank  McElheney,  Audr. 

Ind.,  Silver^vood — Congress  authorized  reconstruction  of 
bridge  across  Wabash  River  at  Silverwood. 
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Intl..  Trrrr   llnutr' 

inlN.sloni'i'H    Apr     L".i    for 
TowMMhl^).      Work    will   1 


lildn  wore  nu'dviMl  liv  Ciiuiitv  Com- 
■illfi.rcrd-iMiiurrli'  lirlilKi-  III  I''ii.v«Uo 
icaiivi'i'tlHtMl.  llorhiM't  (.'.  AnilttrHoii, 
lunlv  Siirv  .NuIimI  Mar.  ":i  and  Apr.  "7. 
^lU-b.,  Il<-iil»ii  lliirliur  IManx  will  Im-  prt-paroil  l>v  C.  It. 
Wlnlilinan.  <'ll.\  IIiiki..  Tor  ri'luilldliik-  llrltlalii  Avi'.  and  I'M- 
wai'ils  Avi'.  ViadiU't.M.  ICHtlinadil  ciihI.  IllS.UOU.  Notud  Sept.  :IU. 
111..  4'llii«»n — Knad  and  Itrlditr  Ciiinnilttco  nf  Macc>n  and 
l>i'wltt  c'liiintlf.M  plan  to  (-miHtriii'l  rt>liirorc«.>d-concruti<  brUlKO 
In    Noullu'in    part    »f   'I'cxaH   Tiiwiixhip. 

III.,  S|>rliittni-lil— (Olllclal)-  HIdM  will  l>r  ron-lvcd  until  11 
a.m..  Mav  in,  at  ulllrr  of  Slatr  Illnhwa.v  l>opartiii<Mit  for  11 
it>lnforot'<l-r<>iH-ri-t(>  liridKci  and  1  Htt-i-l  lirldKc  In  Macoupin 
Count.v  a.M  state  aid  work  on  UoutcH  Nos.  fi,  C  mid  II  to  l)e 
known    as   Siil  ion    •'lO." 

III..  Siirliiullfld— (t>lllclnl)— HldH  will  lie  rpcelvrd  until  11 
a.m..  May  10.  at  olllcc  of  State  HlKliway  Department  for  7 
relnforoed-eoncrete  brld^i's  In  Maeoupln  County  as  Htate  nifl 
work  on  Itoiites  Nos.  9,  12,  9-C,  13-A.  7  and  13  to  be  known 
as   Seetion    "l>." 

WIn..  (irnii)l  HniililH— (Mty  plans  to  rebuild  hlnrhwny 
brIdKe  ovei-  Wlseonsln  lUver  reeintly  clestroyed  by  Hood. 
A.    I.elek-llse.    fity    KiiKr. 

lutvn.  Ji'irtTHOii-  Itlds  will  be  reeolved  by  B.  K.  McNulty, 
l'ount.\    .\\iili..    until    1    pin..    May    !•.    for   12   brldKCS. 

lotvii.  .lliieoiloHin-  -Plans  beluMT  considered  by  city  for 
brldKcs  over   .Mshnabotna   lUver  west  of  city. 

Minn..  Albert  I.eii — Hids  will  be  received  by  Commissioners 
of  Freeborn  County  until  2  p.m.,  May  15,  for  concrete  cul- 
verts.     Frederick    Davis,  Audr. 

Minn.,  niiluth  liiils  will  be  received  by  O.  Halden.  Audr. 
St.  Louis  County,  until  2  |>.in..  May  S,  for  liridwie  across  West 
'I'wo  Rivers  anil  1  on  Tower  Itasca  and  Tower  Honsdale  Ud. 
.\ot.d    Apr.    20. 

Minn.,  Duluth — Hids  will  be  received  by  O.  Holden,  Audr. 
.St.  Louis  County,  until  1  p.m..  May  20.  for  2  brldyres  over  St. 
Louis   Uivcr  and    1   over   Little   Fork   River. 

Minn.,  Frohn — Citizens  voted  $6,000  bonds  for  bridge  across 
.Mississippi    Ulver   at    Frohn. 

Minn..    I.uverne — See    item    under    "Streets   and    Roads." 
Minn..    MorrlM — Bids    will    be    received    by    C.    R.    Wollthan, 
.\udr.,   Stevens   County,   until    10   a.m..   May   16,   for   bridge   No. 
211.".  on  State  Rd.  No.   11. 

Knn.,  ICIlNwortli — Kllsworth  County  contemplates  bridge 
across  Smoky  Hill  lUver. 

Knn.,    St.    John — T'.ids    will    be    received    by    W.    B.    Scevers, 
Clk..   until  May  I.''.,  for  6  concrete  culverts  in  Stafford  County. 
Neb.,  NehriiNkn  City — Bids  will  be  received  by  L.  Stutt,  Clk. 
of  Otoe  County,  until  noon.   May  l.'i,   for  2  concrete  bridges. 

Mo.,  St.  Jotteiih — Plans  being  considered  by  Commissioners 
of  Buchanan  County  for  constructing  75  bridges  and  cul- 
verts. 

^Vyo.,  Sheriilnn — Bids  will  be  received  by  T.  A.  Morris, 
City  Clk.,  until  10  a.m..  May  15,  for  65-ft.  steel  or  reinforced- 
concrete  bridge  over  Big  Goose  Creek.  A.  Tschirgi,  City 
Engr. 

Mont,.  Mi.sNouIa — Plans  being  considered  by  Commissioners 
of  Missoula  and  Granite  Counties  for  bridge  across  Missoula 
River  near  mouth  of  Rock  Creek.  I).  McQuarrie,  Chn.  County 
Comrs. 

Tex.,  An^Ieton — Bids  will  be  received  by  H.  N.  Perry,  Chn., 
Drainage  Comrs..  until  noon,  May  19,  for  bridge  construction. 
Noted  Mar.  9. 

Tex.,  Austin — (Official) — City  plans  to  construct  5  bridges. 
Estimated    cost,    $30,000.      M.    C.   Welborn,    City    Engr. 

Tex.,  In-inK — Election  will  be  held  to  vote  on  $100,000 
bonds  for  causeway  across  Trinity  River. 

Tex.,  San  Anijrelo — Commissioners  of  Tom  Green  County 
plan    to   repair   6    bridges. 

Okla„  Schulter — See  item  under  "Streets  and  Roads." 

N.  M.,  Bloomfield — James  A.  French.  State  Engr..  Santa  Pe, 
petitioned  to  construct  bridge  across  San  Juan  River. 

Ore.,  Kug-ene — Bids  will  be  received  until  May  8  by  County 
Clerk  for  3   highway   bridges. 

Ore.,  Salem — Marion  County  Court  approved  plans  of  John 
H.  Lewis.  State  Engr.,  for  bridge  with  viaduct  approach  at 
Center  St.      Estimated  cost,   $198,500. 

Calif.,  Eureka^Bids  will  be  received  until  2  p.m..  May  9, 
by  County  Clerk  for  reinforced-concrete  bridge  across  Little 
River. 

Calif.,  Modesto — Bids  will  be  received  by  County  Super- 
visors until  May  9  for  reinforced-concrete  bridge  across  Tuo- 
lumne  River   at    Modesto. 

Calif.,  Speneeville — County  Supervisors,  Marysville,  plan  to 
construct  concrete  bridge  over  Dry  Creek. 

Calif.,  Ventura — Bids  will  be  received  by  Board  of  Super- 
visors until  3  p.m.,  May  10,  bridge  across  Aliso  Cafion  on 
Willoughby  Rd. 

N.  S.,  Annapolis  Royal — (Oflicial) — We  have  been  informed 
that  citv  contemplates  bridge  across  Annapolis  River  at  Anna- 
polis Roval  and  not  between  Annapolis  and  Granville  as 
stated  in"  our  issue  of  Apr.  20.  Estimated  cost,  $80,000.  H. 
Donkin,  Provincial  Engr. 

N.  B.,  Fredericton — City  will  construct  bridge  across  Jem- 
seg  River  at  Jemseg  Corner,  Queens  County.  Estimated  cost, 
l>etween  $30,000  and  $35,000.  J.  Marrissy,  Minister  of  Pub. 
Wks. 

Man.,  Arden — Bids  will  be  received  by  M.  E.  Boughton, 
Secv.  and  Treas.  of  Lansdowne,  until  1  p.m..  May  16,  for  rein- 
forced-concrete bridge  over  White  Mud  River. 

Man.,  Lansdowne — Bids  will  be  received  by  M.  E.  Bough- 
ton,  Arden.  until  1  p.m..  May  16,  for  reinforced-concrete  bridge 
across  White  Mud  River. 


IlltlH    In    and    Contracts    Awarded 

iirkNhnru      Ci>ntia<t     for    bridal,    awiirded    to    SAM- 
s:)2    llioadwiiy,    lOverelt.    iit    $7, .■till. 
I,    J^'   v..  lireenHleh- Contriict    for   bridge  iuiohh   Bnttenklll  at 
Hatleiivllli-  awarded   to  UNITED  CONSTUUCTION  CO..   Albany 
at    $5,5»'.i.       .Noted    Apr.    6. 

IV.   J.,   Cnniden — Lowi'Ht    bid    received   by   county   for   brldire 
across  Newlon    Lake   was   that  of  Inler-Clty  ConBtructlon   Co 
at    $11,172.      Noted    Apr.    20. 

IV.  J.,  l''lenilnK*on  Contiiict  for  2  brldKCH  on  lloffmairH 
Lowfi  alley  ltd.  iind  3  on  CIlnton-WoHt  Purtnl  Rd.  awunb-d 
to    S1(L\1''()SS    K-    POOR  10. 

I*enn.,  rhIliMleliihlnC'oiinectIng  Railway  Co.,  Pennsylvania 
R.U,  LisHce,  ii\vai(le<l  contract  for  bridge  over  Hortter  St  to 
JOHN  (ioLL  \-  CO.,  1539  Filbert  St.,  Philadelphia,  at  $H  - 
073.      Not.'d    Apr.    27. 

IVnn.,  Pbllndeliibin — Low  bids  received  Apr.  27  for  bridge 
on  line  of  Godfrey  Avi!.  under  North  PeniiHylvanla  R.R.  hm 
follows:  A.  L.  Carbart,  Hale  Hldg.,  $I2'1.000;  Robert  Lom- 
baidi,  Lincoln  Hldg..  $122,500;  Brown.  King  ConHlructlon 
Co.,   Coinin.rcial   Trust    Hldg.,    $109,154.    Irregular. 

I.n.,  Shreve|ior«  (f)lllclal) — Contract  for  bridge  work  In 
Caddo  Parish  awarded  to  HLODIHOTT  CONSTRUCTION  CO, 
SllKKVKPOItT.    at    $9,075.       J.    T.     Hullen.     Parish     Engr. 

Tenn.,  <'hat«aiiooKn — Southern  IJy.  awarded  contract  for 
bridge  over  track.s  at  Oak  St.  to  CHICKAMAUGA  QUARRY 
AND  CON.STRUCTION  CO..  Chattanooga.  W.  H.  Wells,  Wash- 
ington, D.  C,  Oh.  Engr.  Struct,  and  M.  W.  Noted  Oct.  7 
and   21. 

Tenn.,  Nashville — T^owest  bids  received  bv  Board  of  Com- 
missioners Apr.  IS  for  improvements  known  as  Charlotte  Ave. 
Overiiead  Bridge  and  Apj)roaches  were  iis  follows:  Rein- 
forced-concrete bridge.  Foy-Proctor  Co.,  Life  and  Casualty 
Hldg.,  Nashville,  $17,023;  paving  with  creosoted  wood  block, 
Foy-Proctor  Co.,  $2.80;  filling,  grading  and  bedding.  Nash- 
ville Brick  and  Tile  Co.,  The  Arcade,  $8,324;  shoring  and 
shifting  railway  tracks,  Nashville  Railway  and  Light  Co., 
$3,300.  W.  W.  Southgate,  City  Engr.  Noted  Mar.  16  and 
Apr.  6. 

Ohio,  Cincinnati — Contract  awarded  by  County  Commis- 
sioners for  completion  of  forfeited  contract  of  J.  J.  Foley,  for 
bridge  and  culverts  on  Cameron  Rd.,  to  PIOTRR  PRACHTEN, 
2935  Gerard  Ave.,  Cincinnati,  at  $4,172.     Noted  Mar.   23. 

Ohio,  YounKstown — Commissioners  of  Mahoning  County 
awarded  contract  for  reinforced-conciete  bridge  on  McCart- 
ney  Rd.   to    RAY   C.   SHOOK,   at   $5,416.      Noted   Apr.    6. 

Ind.,  HisInK  Sun — County  awarded  contract  for  bridge  over 
Bell's  Branch  to  ORRGONIA  BRIDGE  CO.,  Lebanon,  Ohio,  at 
$5,300.      Noted    Apr.    13. 

Iowa,  Denlson — Contract  for  5  steel  bridges  and  8  concrete 
culverts  in  Crawford  County  awarded  to  HERMAN  GRILL, 
Denison. 

Iowa,  Des  Molne.s — WHEELING  CORRUGATING  CO.,  Min- 
neapolis, Minn.,  at  $4,791,  awarded  contract  for  furnishing 
county  with  culvert   pipe. 

Iowa,  Marengo — Contract  for  constructing  bridges  and  cul- 
verts in  county  during  year  awarded  to  M.  O.  BURNETT. 

Iowa.  Montezuma — Contract  awarded  by  .Supervisors  of 
Poweshiek  County  to  IOWA  BRIDGE  CO.,  Des  Moines,  at 
$37,750,  for  13  truss  and  I-beam  bridges  and  6  concrete  cul- 
verts. 

Iowa,  Oskaloosa — Commissioners  of  Mahaska  County 
awarded  contract  for  bridge  across  Skunk  River  to  DES 
MOINES  BRIDGE  AND  IRON  CO.,  Des  Moines,  at  $17,849.  A. 
E.   Rommel,   County   Engr. 

Minn.,  Uassel — Bids  received  for  bridge  at  Lake  Koronis 
rejected.     A.  O.  lammquist.  County  Audr.     Noted  Apr.  20. 

Minn.,  Detroit — Contract  awarded  by  Commissioners  of 
Becker  County  for  bridge  to  THEODORE  OSS,  Hittendahl, 
Minn. 

Minn.,  Mantorville — Contract  for  Bridge  No.,  2164  awarded 
to  IOWA  BRIDGE  CO.,  Des  Moines,  Iowa,  at  $4,949.  Noted 
Apr.    13. 

Minn,,  Red  Wing — Contract  awarded  by  Commissioners  of 
Goodhue  County  for  bridge  construction  to  WAUSAU  IRON 
WORKS,   Wausau,   Wis.      Noted  Apr.   13. 

Kan.,  Kmporia — Contract  for  bridge  across  Neosha  River 
at  Harris  Crossing  in  Lyon  County  awarded  to  TOPEKA 
BRIDGE  AND  IRON  CO.,  Topeka.  at  $5,795.     Noted  Apr.   13. 

Kan.,  Salina — County  rejected  all  bids  for  11  reinforced- 
concrete   bridges.     A.   C.   Anderson,   County  Clk. 

Neb.,  Beatrice — County  awarded  contract  for  10  bridges  to 
STANDARD  BRIDGE  CO.,  Omaha. 

Tex.,  Freeport — Houston  &  Brazos  Valley  R.R.  awarded 
contract  for  railway  and  wagon  bridge  across  Brazos  River  to 
A.  GLITHEROE,  Houston.  Estimated  cost,  $100,000.  T.  G.  Banks, 
Supt.      Noted   Apr.    27. 

Colo.,  Sapinero — County  awarded  contract  for  119-ft.  steel 
bridge  to  A.  L.  GREENBURG  IRON  CO.,  Terre  Haute,  Ind. 

Colo.,  Wolcoft — County  awarded  contract  for  Luten  de- 
sign bridge  to  PUEBLO  BRIDGE  CO.,  Pueblo,  at  $6,290. 

■Wash.,  Aberdeen — Contract  for  bridge  across  Satsop  River 
awarded  to  MUNSON  CONSTRUCTION  CO.,  Portland,  Ore.,  at 
$16,148:  1  across  Wvnooche  River  to  R.  E.  MIETH,  Port- 
land,  Ore.,  at   $15,293. 

WATER-WORKS 
Proposed  Work 
M.  .1.,  Mountain  Lakes — Plans   being  prepared  for  addition 
to   municipal   pumping   station. 

N.  J.,  New  Brunswick — (Official) — Bids  will  be  received 
until  10  a.m..  May  9,  by  Board  of  Commissioners,  at  Commis- 
sioners Council  (Chambers.  District  Court  Room  in  Court  House 
Bldg.,  Paterson  St..  for  steel  stand-pipe.  40-ft.  diameter  and 
S5  ft.  high  with  concrete  foundation.     (See  adv.  issue  Apr.  27.) 
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Penn.,  Conway — Bids  will  be  received  by  E.  M.  Men.sch, 
Secy.,   until    May    10    for    water   meters. 

Penn.,  Meailville — Klection   will   be  held  May   16  to  vote  on 

$5,000    bonil.s    for    improviiiK    water   system. 

Foiin.,  PittNliiirKli — Bifl.s  will  soon  be  received  by  city  for 
water  meters.  lO.stimated  co.st,  $100,000.  Robert  Swan,  City 
Engr.      Noted   Jan.    27. 

Penn.,  \\  lientlnnd — -("ity  will  construct  water-works  sys- 
tem. E.stimated  cost,  $17,000.  J.  Fred  Thomas,  City  Bldg., 
Parrell,  Engr. 

Md.,  Mt.  Rninler — Citizens  voted  $100,000  bonds  for  water 
system  and  sewage-disposal  plant.     Noted  Apr.  13. 

V'a.,  Niirrown — City  postponed  election  to  vote  on  $18,000 
bonds  for  water-works.     Noted   Keb.  3. 

Va.,  Went  Point — City  contemplates  election  to  vote  on  $30,- 
000   bonds  for   extending   water   system. 

\V.  Va.,  KaMt  Itank — Election  will  be  held  May  24  to  vote 
on    $7,000    bonds    for    water-works. 

\V.  Va.,  Mt.  Hope — Mt.  Hope  Electric  Power  and  Water 
Co.  applied  to  City  (^ouncil  for  franchise  to  install  water  and 
sewer   systems   and    electric-light   plant    in   Mt.   Hope. 

IV.  C,  lillliuieton — Citizens  recently  voted  bonds  for  water 
system.      Noted    Dec.   23. 

Ga.,  Dublin — Light  and  Water  Commission  recommended 
installation  of  filtration  plant.  Estimated  cost,  $30,000.  J.  A. 
Kelly,   Chn. 

MiHs.,  Baldwyn — Plans  being  prepared  by  X.  A.  Kramer, 
Consult.  Engr.,  Magnolia,  for  improving  water  system  and 
electric-light  plant.  Citizens  recently  voted  $10,000  bonds  for 
work.     W.  A.  Stocks,  Mayor.     Noted  Apr.   13. 

Ky.,  Winclie«ter — (Official) — Bids  will  be  received  about 
November  for  pumping  station  and  filtration  plant  on  Ken- 
tucky River,  9  mi.  force  mains,  distributing  reservoir  and  13 
mi.  distributing  system.  Edgar  B.  Kay,  Tuscaloosa,  Ala., 
Consult.  Engr.     Noted  Mar.  9  and  Apr.  13. 

Olilo,  BeNliler — Citizens  will  vote  May  10  on  bonds  for 
water-works  and  electric-light  plant. 

Ohio,  Cleveland — Bids  will  be  received  until  noon.  May  9, 
by  Commissioners  of  Purchase  and  Supplies,  Room  511,  City 
Hall,  for  taking  out,  relaying  and  extending  one  30-in.  water 
main  in  Clark  Ave.  from  West  11th  St.  for  division  of  water. 
Robert  Hoffman,  City  Engr. 

Ohio,    Columbus — See    item    under    "Streets   and    Roads." 

Ohio,  Lima — Citizens  voted  $550,000  bonds  for  water-works 
system.     C.  Bryson,  City  Engr.     Noted  Feb.  24. 

Ohio,  Portsmouth — City  will  issue  $40,000  bonds  for  new 
reservoir.     P.  G.  Harper,  City  Engr.     Noted  Mar.   9. 

Ohio,  Wooster — (Official) — Bids  will  be  received  by  M. 
Bloomberg,  Dir.  of  Pub.  Ser.,  until  noon,  May  22,  for  furnish- 
ing and  delivering  195  tons  of  16-in.  Class  C  pipe,  80  tons  of 
12-in.  Class  C  pipe  and  75  tons  standard  Class  D  specials. 
H.  V.  Mowery.  City  Engr. 

Mich.,  Bay  City — J.  A.  Keho,  M.  D.,  Health  Officer,  esti- 
mates cost  of  sand  filtration  plant  on  Saginaw  Bay  for  city 
at    $500,000.      H.   C.   Thompson,   City   Engr. 

Mich.,  North   Branch — City  plans  to  call  election  to  vote  on 
bonds  for  water  system.     S.  Barber,  City  Clk.     Noted  Mar.  2". 
111.,  Aurora — See  item   under  "Light,  Heat  and  Power." 

111..  Belvedere — City  appropriated  $8,000  for  water  main 
from  Cherry  St.  to  Gossard  factory.  William  Mareau,  City 
Engr. 

111.,  Little  York — City  plans  to  install  water  system.  Esti- 
mated cost,  $5,258. 

111.,  Rocit  Island — Contract  will  soon  be  awarded  for  10-in. 
water  main  in  12th  St.  W.  Treichler,  City  Engr.  Noted 
Mar.  20. 

111.,  Warsaw — Bonds  for  $8,000  voted  by  citizens  for  extend- 
ing  water   system. 

Wis.,  Sheboygan  Falls — (Official) — Bids  will  soon  be  re- 
ceived for  water-works  system.  Estimated  cost,  $35,000.  J.  J. 
Donohue,   City  Engr.     Noted  Apr.   13. 

Iowa,  Anita — City  plans  to  extend  water  mains  in  Chest- 
nut St. 

Iowa,    Bridjjrewater — City     plans    to    install    water    system. 
Iowa,  Grant — City  plans  to  install  water  system. 

Iowa,  Jefferson — City  plans  to  extend  water  main  in  various 
streets. 

Iowa,  Lake  View — Election  will  be  held  May  8  to  vote  on 
$5,000  bonds  for  water-works  system. 

Iowa,  Pleasantville — Bids  will  be  received  until  May  10 
by  J  K  Kecfer.  Clk.,  for  municipal  water-works  system. 
Estimated  cost,  $20,000.  Des  Moines  Iron  Works,  Des  Moines, 
Engr.      Noted    Mar.    30. 

Minn..  Detroit — Citizens  voted  $30,000  bonds  for  extend- 
ing water-works.  R.  H.  McCormick,  City  Engr.  Noted 
Mar.  30. 

Minn.,  Slater — Citizens  voted  in  favor  of  $35,000  bonds  for 
extending  water  mains  and  improving  electric-light  system. 
C.   H.  Tucker,   Mayor. 

Kan.,  F.lkhart — Election  will  be  held  May  11  to  vote  on 
$8,000  bonds  for  improving  water-works.  W.  B.  Rollins  &  Co.. 
Midland   Bldg..    Kansas   City,   Mo..    Engr. 

Kan.,  Perry — Election  will  soon  be  held  to  vote  on  $9,500 
bonds  for  water-works  system.     Noted  Apr.  6. 

Neb.,  Scotia — Election  will  be  held  May  16  to  vote  on  $10,000 
bonds  for  water-works  system.     H.  L.  Miller,  Clk. 

Neb.,   Staplehurst — Citizens   voted    bonds   for   water   system. 


N.  IJ.,  Minot — City  contemplates  water  mains  and  sewers 
in   6th  St.  N.  E.  and  1st  Ave.  N.   E.     E.  J.  Thomas,  City  Engr. 

Mont.,  Great  Palls — Bids  will  be  received  by  city  until  10 
a.m..  May  16,  for  purchase  of  $150,000  bonds  for  filtration  plant. 
L.  B.   Evenson,   City   Engr.      Noted   Feb.   24   and   Apr.   20. 

Mont.,  Sheridan — City  contemplates  expenditure  of  $75,000 
for  water  system.     C.   10.   Baker,   Whitehall,  Consult.    Engr. 

Tex,,   Brenliam — <_'ity   plans   to   install    water   meters. 

Tex.,  Iloekport — City  Council  contemplates  water-works 
plant. 

Tex.,  Seadrirt — Citizens  defeated  $10,000  bond  issue  for  Im- 
proving   water-works. 

Okla.,  Idnbel — City  contemplates  extensions  to  water- 
works system.     Estimated  cost,  $7,000. 

Okla„  Sand  Sprin»rt* — Sand  Springs  Power,  I^ight  and 
Water  Co.  granted  franchise  to  construct  water-works  system 
in    Sand    Springs. 

N.  M.,  Santa  Rosa — Bonds  voted  by  citizens  for  water 
system. 

Wash.,  Seattle — City  contemplates  installing  water  mains 
in  Hudson  St.  Estimated  cost,  $21,900.  A.  H.  Dimock,  City 
Engr. 

Wash..  Seattle — City  Council  adopted  resolutions  for  water 
mains  in  North  10th,  North  48th,  North  49th  Ave.,  and  North 
59th  St.     A.   H.   Dimock,  City  Engr. 

Ore.,  Canby — Election  will  be  held  May  19  to  vote  on  $18,- 
000  bonds  for  water  system.      Noted  Mar.   16. 

Ore.,      Merrill — City      Council      contemplates      water-works 

system. 

Uue.,  Hull — Bids  will  soon  be  received  by  city  for  me- 
chanical filtration  plant.  Estimated  cost.  $200,000.  J.  A.  La 
Forest,  Hull,  Engr.     Noted  Mar.   16  and  30. 

Oue.,  Levis — City  Council  plans  to  extend  water-works 
system.     Estimated  cost,   $9,000.     L.  Lemieux,  Clk.   of  Council. 

Ont.,  Clinton — Plans  being  prepared  by  .T.  H.  Chant,  Town 
Engr.,  for  extending  water  system.  Estimated  cost,  $10,000. 
Noted  Apr.   27. 

Ont..  Hamilton — Bids  will  be  received  by  S.  H.  Kent,  City 
Clk.,  until  May  8  for  material  and  appurtenances  for  Gates 
Ave.    pumping   station.      Noted    Feb.    3. 

Ont.,  North  Bay — Bids  will  be  received  by  J.  H.  McAuslan, 
City  Engr.,  until  5  p.m..  May  10,  for  laying  about  3,100  ft.  of 
6-in.  and  630  ft.  of  4-in.  water  mains. 

Ont.,  Toronto — Bids  will  be  received  until  May  9  by  Board 
of  Control   for  2   gasoline-driven   diaphragm   pumps. 

Bids  In  and  Contracts  Awarded 

N.  Y..  Illion — (Official) — Contract  for  reinforced-concrete 
covered  filter  beds,  clear  water  basin  and  control  house, 
including  necessary  piping  awarded  to  MORRT.SON  &  QUINN, 
Cutler  Bldg.,  Rochester,  at  $23,670.     Noted  Feb.   17  and  Mar.  30. 

N.  Y..  New  York — (Official) — Contract  for  furnishing,  deliv- 
ering and  erecting  9  electric  traveling  cranes  from  5-  to  20- 
ton  capacity,  with  equipment,  in  Chambers  at  Ashokan,  Ken- 
sico  and  Hill  View  Reservoirs,  Contract  No.  95,  awarded  to 
LORD  ELECTRIC  CO.,  105  West  40th  St.,  New  York,  at  $34,500. 
Noted  Apr.   13. 

Penn.,  Lebanon — J.  V.  Fritchey  &  Son,  Lancaster,  at  $20,- 
265,  submitted  lowest  bid  for  furnishing  and  laying  approxi- 
mately 5,000  ft.  of  12-in.  c.-i.  water  main  and  5,600  ft.  of  6-in. 
c.-i.  main,  together  with  valves  and  specials.  P.  A.  Volcker, 
City   Engr.     Noted  Apr.   13  and   20. 

Ga.,  Athens — (Official) — City  will  improve  and  extend  water 
system  by  dav  labor.  Estimated  cost.  $40,000.  J.  W.  Barnett, 
City  Engr.     Noted  Mar.   23  and  Apr.   6. 

Ala.,  Alabama  City — Dwight  Manufacturing  Co.  awarded 
contract  for  reservoir  to  C.  O.  DUNCAN,  Gadsden. 

La.,  New  Orleans — (Official) — John  Reiss,  at  $60,365.  sub- 
mitted lowest  bid  for  addition  to  Drainage  Pumping  Station 
No.  3,  Contract  76-D,  for  Sewerage  and  Water  Board.  George 
G.   Earl,   (Jen.   Supt.      Noted    Feb.    3. 

Ohio,  Alliance — Contract  for  improving  water  filtration 
plant  awarded  to  CHESTER  &  FLEMING,  Pittsburgji,  Penn. 

Ohio,  Cincinnati — Contract  for  underfeed  .stoker  equipment 
for  California  I'umping  Station  awarded  to  UNDERFEED 
STOKERS  CO.,  Chicago,  111.,  at  $7,470.  Frank  Krug,  C'ty 
Engr. 

Ohio,  Cincinnati — Contract  for  laying  section  of  36-in.  loop 
main  in  Eastern  Ave.  awarded  to  THOMAS  P.  STRACK,  Cin- 
cinnati,  at   $5,489.      Frank   Krug,   City   Engr. 

Ohio,  Yonngstown — (Official) — Contract  for  two  15,000,000- 
gal.  electrically  driven  centrifugal  pumps  for  filter-bed  water 
supplv  and  one  4,000.000-gal.  pump  for  water  wash  awarded 
to  DRAVO-BOYLE  CO..  Diamond  Bank  Bldg..  Pittsburgh, 
Penn.,  at   $21,750.     F.  M.   Lillie.  City   Engr.     Noted   Apr.   13. 

Wis.,  Hnvward — Contract  for  improving  water  system 
awarded  to  POCOCK  &  POLLARD  CO.,  Minneapolis,  Minn. 
Noted  Mar.  30. 

Iowa,  Denison — (Official) — Contracts  for  improving  water- 
works awarded  as  follows:  Division  A.  RENFRO  *  LEWIS, 
Denison,  at  $1,950;  Division  B  and  C,  WARD  &  WEIOHTON, 
Sioux  Citv,  $458  and  $7,697:  Division  D  and  E.  IXOERSOLL 
RAND  CO..  Chicago.  111..  $1,400  and  98,  respectively;  MERKLE- 
HINES  MACHINERY  CO..  Kansas  City,  Mo.,  $1,14  3.  T.  G. 
Thorne,  Clinton,  Consult.  Engr. 

Io%va,  Rudd— Contract  for  200-ft.  well  awarded  to  J.  B. 
LOVE,  New  Hampton. 

Minn.,  Mankato — Contract  for  1,500.000-gal.  concrete  res- 
ervoir awarded  to  J.  B.  NELSON  CONSTRUCTION  CO.,  at 
$19,473.  H.  F.  Bloomquist,  City  Engr.  Noted  Jan.  20  and 
Feb.    3. 
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>liiii«.,  lilllliiK"  -  i'oMlr:\(t  for  ilrlllliiK  wiOIm.  laying  wnlir 
n\uliiH  iiiitl  liiiililliiK  litnk  mill  |>iiin|i  Htatlon  iiwardcd  to 
SIOCHUITY  UltlKiiK  CO„  I^f\vliiti>ti.  liluho.  CI.  10.  WIllliiiiiM, 
(.'iiuiil.v   elk. 

M«Ht..  llnrlo«toii--(Om<liil)— HIilH  ncilvid  A|ir.  20  for 
\vnt<i -woi  It.M  HVHl.iii  ii'J'M'lfd  iiH  hrliiK  loo  lilnh.  <i«'OiKt'  H. 
HaU.r.    Wlill.lmll.    I'oiiMill.    lOnKr.      Nolrd    Mar.    1(!   anil    Aj)!'.    6. 

.Mil..  I'rliicrt*!!!  I'll.v  plaiiH  to  call  I'lcclloii  to  voti-  on  bonds 
for  Iniprovlnn  wnltr  nvhIi'Iu  and  I'li'i-trk'-llnlit  plant.  KhII- 
niati-il     lOHt.     h.lwf.ii     $12,000     and     $l.").000. 

WiiHb..  S«'nl»l«'  l.uwent  bid  rpcflvivl  by  Hoard  of  Public 
WorkH  fi>r  water  mains  In  Orcas  St.  Hiilin)ltti'cl  by  H.  Yount?. 
L'llii  \alli>v  .St..  Si'atllf.  at  I1S.478.  A.  11.  DIniock,  City  Kngr. 
Not.'d    1>.H-.   30. 

WiihIi.,  Spn<«l«' — t'ontract  for  laylnK  water  mains  In  "tBrd 
Avo.  a\var<l.il  to  V.  It.VMAC.CM A.  Yculor  BIdK.,  at  |25,I53. 
A.    II.    niniock.    City    lOiiKr.      Noted    Dec.    9. 

Ciilir.,  TuBllii — Contract  for  concrete  roservolr  awarded  to 
PAUL,    CAUNAHAN,     Santa     Ana. 

SEWKRS 
Proposed  Work 

Coiiii..  IlrUloI — City  plan.s  neworH  in  KcUy  and  Ward  St. 
C.    \V.    Hu.ll.    City    lOiiKr. 

N.  v.,  llliiKlinmtoii — (OlTlclnl) — Hlds  will  be  received  until 
Mav  2^  (e.Nten.sion  of  date)  by  Boaril  of  Contract  and  Sup- 
ply" for  Section  1  of  main  lntcrcei)tlne;  sewer.  W.  E.  Weller, 
City    KnRr.      Noted    .\pr.    13. 

N.  v.,  Now  Vork — (HorouKh  of  Manhattan)  —  (Olllclal)  — 
liid.M  will  be  receivi<l  by  Marcus  M.  Marks,  Horounh  Pres., 
Municipal  Uld^r..  until  2  p.m..  May  12,  for  Improving;  ana 
alterliiK  receivluK  ba.sina  in  lOast  4th  St.  from  Broadway  to 
2d  Ave.:  in  120th  St.  from  Park  to  1st  Ave.;  in  Stanton  St. 
from  Goerck  to  Tompkins  St. 

>.  A'.,  New  York  — (BorouKh  of  Queens)  —  (Official) — Bids 
will  be  received  by  Maurice  E.  Connolly.  Boroutfh  Pres..  until 
11  a.m..  May  10,  for  sewer  construction  in  various  streets. 

N.  v..  Onountii — (Official) — Clyde  Potts.  30  Church  St..  New 
York,  ha.'^  been  retained  to  design  scwafie  disposal  works  for 
oiu'onta.      Frank  M.  Gurney.  City   En^r.     Noted   Dec.   30. 

X,  J.,  Mlllvllle  —  City  Commission  contemplates  sewage 
punipinp:   station.      N.    B.    Wade,    City    Engr. 

>.  J.,  SiiMMfx — Plans  beinpr  prepared  by  John  H.  Collins, 
Enpr.,  30  Cliurch  St.,  New  York,  N.  Y.,  for  sewer  system  for 
liorouKh. 

M«l.,  Mt.  Kainior — See  item  under  "Water  Works." 

Mil.,  TowMon — Plans  beinpr  prepared  for  sewer  system.  Es- 
timated cost,  $."i0,000.  E.  D.  Whitman,  1320  Munsey  Bldg., 
Baltimore,   Consult.   Enpr. 

Vn..  West  Point— Election  will  be  held  May  23  to  vote  on 
$30,000   bonds  for  extendinj?  sewer  system.     Noted  Apr.   27. 

W.   Vn.,   Mt.  Hope — See   item   under   "Water   Works." 

Kin.,  Jnek.soiiville — Bids  will  be  received  by  G.  MuUer,  Chn. 
of  Bd.  of  Bond  Trustees,  until  8  p.m.,  May  12,  for  certain  sani- 
tary  and   storm   sewers. 

AIn.,  Piedmont — Surveys  completed  by  J.  B.  McCrary  Co., 
Consult.  Eng:r..  Atlanta,  Ga..  for  sewer  system.  Election  will 
soon  be  held  to  vote  on  $20,000  bonds  for  same.     Noted  Apr.  6. 

Ky.,  Bowling  Green — Board  of  Public  Works  considering- 
installation  of  sedimentation  basin  with  1,000, 000-gal. 
capacity. 

Ky.,  Hendersnn — Surveys  will  be  made  by  graduating  class 
in  civil  enKineering  of  University  of  Kentucky  for  sewer 
system  for  Henderson. 

Ky.,  Lexington — Bids  will  soon  be  received  for  5,100  ft. 
of  39-in.  sewer.  Estimated  cost,  $25,000.  J.  White  Guyn, 
City  Engr. 

Ohio,  Canton — See  item  under  "Streets  and  Roads." 
Ohio,  Columbus — See  item  under  "Streets  and  Roads." 

Ohio,  (Jreenflelil — City  contemplates  sewage-disposal  plant. 
Estimated  cost,   $75,000.     E.  M.  Conner,  City  Clk. 

Ohio,  Sprin;;HeId — Bids  will  be  received  by  C.  E.  Ashburner, 
City  Mgr..  until  noon.  May  12,  for  sew-er  in  Rose  St.  M.  J. 
Bahin,  City  Engr.     Noted  Mar.  16. 

Ind.,  East  Chicago — Bids  will  be  received  until  1:30  p.m.. 
May  15,  by  Board  of  Public  Works  for  main  sewer  in  South 
Michigan  Ave. 

Ind.,  Frankfort — City  Council  rejected  bids  received  for 
5torm  sewer  in  Soutli  St.  Plans  being  revised  and  new  bids 
will  be  received  about  May  20.     R.  H.   Boynton,  City  Engr. 

Ind.,  Indianapolis — Board  of  Public  Works  plans  main 
sewer  in  Pogues  Run.  Estimated  cost,  $40,000.  B.  J.  T.  Jeup, 
City    Engr. 

Ind.,  Indianapolis — City  plans  sewers  in  Centennial,  Ver- 
mont and  Mount  St.,  Yibbs  and  Comer  Ave.  and  main  drain 
in    Beville   Ave. 

Ind.,  Koliomo — Bids  will  be  received  until  10  a.m.,  May  8, 
by  Board  of  Public  Works  for  sewer. 

Ind..  La  Fayette — Bids  will  be  received  until  May  10  by  E. 
.1.  Vaughan.  Clk.,  Court  House,  for  sewer  construction.  H.  B. 
Overesch,  City  Engr. 

Mich.,  Highland  Park — Plans  being  prepared  by  Superin- 
tendent of  Public  Works  for  intercepting  sewer  from  Oakland 
Ave.  to  westerly  village  limits  as  part  of  sewer  system  con- 
nection  with   Detroit   System.      Noted    Mar.   23. 

III.,  Beardstown — Citizens  voted  $45,000  bonds  for  central 
sewer   system.      John   Goodell,   City   Engr.      Noted   Mar.   9. 

III.,  Cairo — Estimated  cost  of  repairing  sewer  by  rebuild- 
ing section  north  of  12th  St.  that  is  broken  is  $15,000,  and  by 
rebuilding  sewer  from  broken  section  to  10th  St.  outlet  is 
$40,000.      George    F.    Dewey,    City    Engr. 


ill.,  I'nnilirldKe — PbuiH  piip;iie<l  for  Hewer  HyBlcin.  Ksll- 
nuiled   ciml,    $1.'^.,000.      II.   (1.   SlokeH.   City    lOn^r. 

III.,  iiirlhuKe- City  planH  to  rebuild  Hewur  HVHtem  and 
(llHpoMal  plant.  E,Htlniated  cost,  $35,000.  II.  L.  Caldwell,  710 
AyreH   Bank    I!I<1k-.  JaekHonvllle,    Knur. 

III.,  <irnyMlake  ItIdH  will  be  reeelvc-d  until  8  p.m..  May  S 
by  1).  (!.  \Vlill<-,  Vlllane  Clk..  for  Hewer  HyHtem  and  Het- 
tllng   lank.      lOHliinateil   lOHt,   $25,000.      Noted    Mar.    23. 

III.,  SnIem  liidH  will  be  received  about  July  15  for  Hewer 
HyHleni  .inil  HcwaKe-diHpoHal  plant.  EHlimaled  coHt,  $50,000. 
11.  I,.  Caldwell,  710  AyroH  Hank  Hldg.,  JackHonvllle,  Kngr. 
Noted    Dee.   9. 

WIm.,  .Vpplrton — Hlds  will  bo  received  by  B.  I.,.  WIlllamH, 
City  Clk.,  until  9  a.m..  May  17,  for  Hewers  In  Meade,  Lawe, 
VVaHlilnt^lon,   Green    Hay,    Madison,    Bennett   and    Uyan   St. 

WiM.,  Ilenniark— (Official)  — HIdH  will  be  received  by  O.  H. 
Rathke.  Village  Clk.,  until  2:30  p.m..  Mav  Ifi.  for  HowaKe- 
di.Hpo.>^al  plant.  \V.  (!.  KIrchoffer.  24  North  Carroll  St., 
Mailisoii,    KuKi.      Noted   Apr.   fi. 

WIh..  Milwaukee — (Olllclal) — Bids  will  be  received  by  Sew- 
erage Cominls.slon,  City  Mali,  until  2  p.m..  Mav  25,  for  Ist  unit 
of  low  level  lntercei)ting  sewers  which  will  be  (irst  of  eight 
I'ontracts  to  be  let.  Bids  for  work  will  be  Invited  at  IntervalH 
of  about  2  Weeks  apart  About  $1,160,000  available  for  work. 
T.  O.   llalton,   Ch.   Engr.      (See   adv.) 

WIh.,  W'nnkeMhn — Bids  will  be  received  by  Hoard  of  Public 
Works  until  2  p.m..  May  12,  for  1.864  ft.  of  10-ln.  salt  glazed 
vltrllled  pipe  sewer  in  Grand  Ave.,  242  ft.  of  8-ln.  In  Wilbur 
Ave.  with  necessary  connections,  etc.  Williiim  Powrle,  City 
Engr. 

lown,  Boone — Press  reports  state  city  contemplates  sew- 
age-disposal  plant.      Robert   McCormlck.   City   Engr. 

Iowa,  Ma«on  City — Resolution  adopted  for  lateral  and 
sanitary  sewer  In  Lime  Creek  Sewer  District.  F.  P.  Wilson. 
City   Engr. 

lown.  Sac  City — City  Council  passed  resolution  to  construct 
sanitary  sewers  on  several  streets.     C.  C.  Jameson,  Clk. 

Minn.,  Mapieton — City  Council  approved  plans  for  sewage- 
disposal  system.      J.   F.   Druar,   .St.   Paul,   Engr. 

Minn.,  Spooner — Bids  will  be  received  until  8  p.m..  May  22, 
by  A.  M.  Robertson,  Village  Clk.,  for  sanitary  sewer  and 
Ifurification   works. 

KauM.,  Florence — City  contemplates  sewer  system  In  spring. 
Estim.ited    cost    between    $15,000    and    $18,000.      P.    E.    Devlin, 

Newton,  Engr. 

Kan.,  Kan.saH  City— Contract  will  soon  be  awarded  for 
sewer  construction.  Estimated  cost,  $20,000.  William  Bar- 
clay, City  Engr. 

Kan.,  Lincoln  Center— Plans  being  prepared  by  W.  B. 
Rollins  &  Co.,  Midland  Bldg.,  Kansas  City.  Mo.,  and  bids  will 
soon  be  received  for  sewer  system.  Estimated  cost,  $40,000. 
Noted   Feb.   10. 

Kans.,  Scott  City — City  contemplates  sewer  system. 

Nell.,  AinNworth — Citizens  voted  $19,000  bonds  for  sewer 
system.  Bruce  &  Standeven,  Bee  Bldg.,  Omaha,  Engr.  Noted 
Mar.   23  and  30. 

Neb.,  Pa>vnce  City — Citizens  voted  in  favor  of  $33,000 
bonds  for  sewer  system.  J.  C.  Smutz,  City  Engr.  Noted 
Apr.    27. 

N.  D.,  Mlnot — See  item  under  "Water- Works." 

IV.  D.,  Park  River — City  contemplates  sewer  system. 

Mont.,  .\naconda — (Official) — Citizens  voted  bonds  for 
drainage  system  for  3d  St.  W.  J.  Kelly,  City  Clk.  Noted 
Apr.  13. 

Mont.,  Harlo^vton — (Official) — Bids  will  be  received  until 
May  22  by  S.  K.  Campbell,  City  Clk.,  for  purchase  of  $25,000 
bonds  for  sewer  system  and  sewage-disposal  plant.  George 
Baker,  City  Engr.     Noted  Mar.   16  and  Apr.  20. 

Mont..  Mis.soula — (Official) — Bids  will  be  received  by  Ruth 
E.  Kellogg,  City  Clk.,  until  May  10  for  storm  sewer  system  in 
Special  Improvement  District  No.  37,  East  Front  St.  E.  S. 
Hathaway,   City   Engr. 

Tex.,  Austin — (Official) — Bids  will  be  received  until  May 
10  bv  P.  W.  Powell,  Supt.  of  Streets,  for  storm  sewers.  Esti- 
mated cost,  $50,000.     M.  C.  Welborn,  City  Engr.     Noted  Apr.  13. 

Tex.,  Austin — City  contemplates  issuing  $S5,000  or  $100,000 
bonds  for  sewage-disposal  plant.     M.  C.  Welborn,  City  Engr. 

Tex.,  Greenville — Election  will  be  held  M.ay  6  to  vote  on 
$100,000  bonds  for  extending  sewer  system  and  for  sewage- 
disposal  plant.     A.  D.  Derch,  City  Engr.     Noted  Mar.  2. 

Tex.,    Rockport — City    Council    contemplates   sewer   system. 

Okla.,  Blaekwell — Citizens  voted  $18,000  bonds  for  storm 
sewers.      Noted   Apr.    6. 

Calif.,    Sacramento — See    item    under    "Streets    and    Roads." 

Okla.,  Oklahoma — Plans  being  prepared  for  improving  and 
extending  sewer  system.  G.  V.  McClure,  City  Engr.  Noted 
Apr.   27. 

Utah,  Salt  Lake  City— Bids  will  be  received  by  G.  Snow, 
City  Recdr.,  until  10  a.m.,  May  16,  for  extending  number  of 
sewers.     S.  Q.  Cannon,  City  Engr. 

Utah,  Salt  Lake  City — Bids  will  be  received  by  Gordon 
Snow,  Citv  Recdr.,  until  May  18  for  60-in.  storm  sewer  in  9th 
South  St.  between  3d  and  5th  St.     S.  Q.  Cannon,  City  Engr. 

Ariz.,  Pima — Common  Council  contemplates  municipal 
sewer  system. 

N.  B.,  Moncton — Water  and  Light  Committee  retained  J. 
Edington,  Citv  Engr.,  to  prepare  plans  for  extension  of  sewer 
In  West  St. 

Out.,  London — City  Council  contemplates  sewer  in  Kitch- 
ener Ave.  from  Lovett  to  Cabell  St.     H.  A.  Brazier,  City  Engr. 
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Ont.,  Toronto — City  contemplates  sewers  and  sewaee- 
disposal  plant.  Murray-Love  Co.,  Toronto,  Engr.  Estimated 
cost,  $74,600  and   $38,600,   respectively. 

Bids    In    and    Contracts    Awarded 

IV.  v.,  Elnilrn — (Official) — Contract  for  College  Ave.  sewer 
awarded  to  KDWARl)  W.  WALSH,  Elmlra,  N.  Y.,  at  $4,441. 
T.  A.   Brown,   Enijr.     Noted  Apr.   27. 

X.  J.,  \ew  llrimmviok— Contract  awarded  to  BRUNSWICK 
CONSTRUCTION  CO.,  at  $10,530,  for  sanitary  trunk  sewer  in 
various  streets.  Charles  A.  Oliver,  Dir.  Streets  and  Pub. 
Impvts.      Noted   Apr.    13. 

Fla.,  JnckNonville — (Ofllcial) — Contracts  awarded  by  Board 
of  Bond  Trustees  of  city  of  Jacksonville  for  material  in  con- 
nection witli  proposed  sanitary  and  storm  sewers  as  follows: 
AMERICAN  CASTING  CO.,  at  $9,891.  for  c.-i.  culvert  pipe;  U. 
S.  CAST  IKON  PIPE  AND  FOX'NDRY  CO.,  at  $:X,X!i2,  for  c.-i. 
pipe;  LOCK.IOINT  CONCRETIO  PIPE  CO.,  at  $48,.''.10;  for 
reinforced-concrcte  pipe;  MACON  SEWER  PIPE  WORKS,  at 
$15,983,  for  vitrified  sewer  pipe;  FLORIDA  MACHINE  WORKS, 
at  $5.95  each,  for  c.-i.  manhole  frames  and  covers.  Noted 
Mar.  30. 

Fla.,  JnckNonvllle — (Offlcial) — Contracts  awarded  by  Board 
of  Bond  Trusties  of  City  of  Jacksonville  for  storm  and  sani- 
tary sewer  construction  as  follows:  J.  S.  FIOHHY  &  SONS,  at 
$48,886  and  $90.4fiS  for  Sections  1  and  2,  respectively;  MEKH- 
LER  &  FLYNN.  at  $45,919  and  $31,934  for  .Sections  3  and  6, 
respectively;  BRYAN  &  CO.,  at  $28,656,  $30,100  and  $58,879, 
for  Sections   4.   5   and   7,   respectively.     Noted   Mar.   30. 

Iowa,  Ft.  Madison — Contract  for  sewer  in  Santa  F^  Ave. 
awarded    to   STEPHEN   SCHULTE.      Noted   Mar.    2. 

Fla.,  Starke — Contract  a\vard(-d  to  J.  B.  McCRARY  CO., 
Atlanta.  Ga.,  on  percentage  basis,  for  sanitary  sewer  system. 
C.   A.   Futch,   City  Clk.      Noted   Mar.   30. 

Fla.,  Tampa — Contract  for  constructing  sewers  in  Fortuna 
Park.  Watrous  Pond  and  small  portion  of  Suburb  Beautiful 
awarded  to  C.  M.  OWENS,  Tampa,  at  $4,682.  R.  D.  Martin. 
City  Engr.     Noted  Mar.  23. 

Ohio,  Springfield — Contract  awarded  to  R.  J.  KAVANAUGH 
for  sewer  in  Morgan  St.     M.  J.  Bahin,  City  Engr.    Noted  Apr.  6. 

Ohio.  Xenia — (Official) — Contract  for  sewage-disposal  plant 
awarded  to  BAILEY  &  RHOADES,  Kent,  at  $55,050.  J.  P. 
Shumaker,  City  Engr.     Noted  Mar.   23. 

AVIs.,  New  liishnn — Contract  for  sewer  system  awarded  to 
F.  O.  DROWATZKY,  Tomah.     Noted  Apr.   6. 

Wis.,  Shehoyf^an — Contract  for  sewer  work  awarded  to 
R.   P.  KUEHN,   Aurora,   111.,  at   $4,268. 

Iowa,  Davenport — (Official) — Contract  for  sewer  work  in 
Howell  St.  awarded  to  A.  KAHLES.  A.  R.  Boudlnot.  City 
Engr. 

Iowa,  Iowa  Fall.s — Contract  for  sanitary  sewers  awarded 
to  DEARBORN  CONSTRUCTION  CO..  Waterloo,  at  $13,700. 
H.  C.  McKean,  Engr.     Noted  Feb.  17. 

5Iinn.,  Little  Fall.s^ — Contract  awarded  to  GRAND  PORKS 
CONSTRUCTION  CO.,  Grand  Forks,  N.  D.,  for  extending  2 
sewers.     Stephen  C.  Vasaly,  Pres.  Bd.  Pub.  Wka.     Noted  Apr.  6. 

Neb..  Norfolk — Contract  awarded  to  NORFOLK  BRIDGE 
CONSTRUCTION  CO.  for  extension  of  Park  Ave.  storm  sewer. 
P.  F.  Stafford,  City  Clk.     Noted  Mar.  30. 

Utah,  Miilvale — Contract  awarded  to  PARROTT  BROS.,  at 
$18,203.  for  sewer  and  septic  tanks,  with  outfalls.  Hilma  S. 
Bennett.  City  Recdr.     Noted  Apr.  6. 

Calif.,     Long     Beach — (Official) — Commissioners     of     Public 
Works  awarded  contract  for  brick  storm  sewer  in  Hill  St.  to 
P.  TOMICH.     A.  de  Ring,  City  Engr.     Noted  Apr.  13. 
343. 

GARBAGE 

Proposed  Work 

Penn.,  Tieiv  Castle — City  plans   garbage-disposal  plant. 
Ohio,  Colinnhns — See   item   under   "Streets   and   Roads." 
Sask.,  Saskatoon — Plans  prepared  for  incinerator  plant  for 
city.     Estimated  cost,  $100,000.     G.  D.  Archibald,  Engr. 

Bids  In  and  Contracts  Awarded 

\%'iH.,  Madison — Board  of  Public  W^orks  awarded  contract 
for  construction  and  equipment  of  Decorie  sinKle-type  par- 
bage-incinerator  plant  with  capacity  of  30  tons,  to  W.  J. 
EDWARDS  CO.,  53  West  Jackson  Bldg.,  Chicago,  111.,  at  $23,500. 
Noted    Dec.    2    and    Apr.    20. 

Neb.,  Lincoln — Bid.i  received  Mar.  22  for  garbage  incinera- 
tor, 50  ton  capacity,  rejected.  A.  Dobson,  City  Engr.  Noted 
Mar.  9  and  Apr.  30. 

Tex.,  Houston — Citv  Council  awarded  contract  for  2  gar- 
bage incinerator  plants  to  J.  W.  STOKES,  Oklahoma  City,  at 
$8,200  and  $5,000,  respectively.  E.  E.  Sands,  City  Engr.  Noted 
Apr.  27. 

STREETS  AND  ROADS 
Proposed  Work 

R.  I.,  Providence — Bids  will  be  received  by  State  Board  of 
Public  Roads,  State  House,  until  noon.  May  5,  for  constructing 
bituminous   roads   in   various   townships.      Noted   Mar.    30. 

N.  Y.,  niiWalo — Bids  will  be  received  by  Arthur  W.  Krein- 
helder.  Commissioner  of  Dept.  Public  Works,  until  May  12, 
for  paving  Kenefick,  Ganson,  North  Park,  Tacoma  and  Quay 
St. 

N.  Y.,  IlnfTalo — Citv  Council  authorizes  paving  of  Cleve- 
burn  PI  .  Meadow  View  PI..  Satler  Ave.  Main  St.  between 
Llovd  and  Perry  St.,  and  macadamizing  Covin  St.  from  Dela- 
ware Park  to  Hertel  Ave. 

N.  v..  New  York — (Borough  of  Richmond^  —  (Official) — 
Bids  will  be  received  by  Calvin  D.  Van  Name,  Pres.  Borough 
of  Richmond,  until  noon.  May  9  for  repairing  sidewalks  on 
north  side  of  1st  Ave.  between  Westervelt  Ave.  and  Sherman 
Ave. 

N.  v.,  Patehognc — Bonds  for  $40,000  voted  for  street 
improvements. 


N.  Y.,  PouKhkeepBic— (Official) — Bids  will  be  received  by 
Board  of  Public  Works,  until  May  18,  for  paving  I'arker  Ave. 
and  .Noith  Clinton  St.  E.  W.  Sylvester,  Supt.  Pub.  Wks. 
(See  adv.) 

N.  .1.,  Camden — (Official) — Bids  will  be  received  by  Chmn. 
Stone  Road  Committee,  until  May  10  for  resurfacing  King's 
Highway  and  Kaighn  Ave.  Fred  W.  George.  Clk.  (See 
adv.) 

.\.  J.,  Dover — Board  of  Chosen  Freeholders  of  County  plans 
to  improve  Lake  Hopatcong  Rd.   north  of  Dover. 

N.  J..  Filzalteth — (Official)  —  Bids  will  be  received  by  Board 
of  Public  Works,  City  Hall,  until  2  p.m..  May  11,  for  35,000 
SCI. yd.  sheet  asphalt  pavement  on  6-in.  concrete  base.  Thomas 
E.   Collins,   City   Engr.      (See   adv.) 

N.  J.,  FlemlnKton — Board  of  Chosen  Freeholders  of  County 
plan  to  resurface  number  of  macadam  roads.  Estimated  cost, 
$250   per  mi. 

N.  J.,  Florence — Township  Committee  adopted  ordinance 
providing  for  paving  number  of  city  streets. 

N.  J.,  Haekensack — Plans  being  considered  by  Board  of 
Chosen  Freeholders  of  County  for  improving  5 'A  mi-  ot  Bergen 
Turnpike. 

N.  J.,  Jersey  City — City  plans  to  repave  Bergen  Ave.  C.  A. 
Van  Keuren,  City  Engr. 

N.  J.,  Newark — Board  of  Works  plans  to  improve  Ferry  St. 
with   wood   block.      Morris  R.   .Sherrard,   City    Engr. 

N.  J.,  Paterson — Hoard  of  Chosen  Freeholders  of  County 
will  issue  $99,000  bonds  for  road  improvements.  G.  Ferguson, 
County    Engr. 

N.  J.,  Paterson — Board  of  Chosen  Freeholders  of  County 
plans  to  improve  Madison  Ave.  with  amlesite  macadam  paving. 

N.  J.,  Scotch  PlalnM — Board  of  Chosen  Freeholders  of 
County  plans  concrete  road  from  Park  Ave.  to  Mountainside 
Chapel.      Estimated    cost,    $79,000. 

i'enn.,  Lebanon — (Official) — Bids  will  be  received  by  City 
Clerk,  City  Hall,  until  5  p.m..  May  12,  for  paving  9th,  Lehman, 
8th  and  7th  St.  Paul  A.  Volcker,  City  Engr.  (See  adv.  Apr.  27 
issue.) 

Pcnn.,  McDonald — City  plans  to  improve  western  end  of 
Washington  .St. 

I'cnn.,  Meadville — Election  will  be  held  May  16  to  vote  on 
$38,000  bonds  for  paving. 

I'enn.,  Pittsburgh — City  Council  passed  ordinance  to  grade, 
curb  and  pave  Salisbury  St.  from  Sterling  to  Eleanor  St. 
Robert  Swan,  City  Engr. 

Penn.,  Pittslinrgh — City  Council  passed  ordinance  to  pave 
and  curb  Aldersoon  St.  from  Shady  to  Tilbury  Ave.  Robert 
Swan,  City  Engr. 

Penn.,  Pittston — Ordinances  passed  by  City  Commissioners 
for  paving   Fulton,   Sherman  and   Madison   St. 

Md.,  Denton — Bids  will  be  received  by  Commissioners  of 
Caroline  County  until  May  9  for  improving  number  of  roads. 
Harry  Waldorf,   Rd.   Engr. 

Va.,  LynchburB — Election  will  be  held  in  Campbell  County. 

Brookville    District,    to    Vote    on    $20,000    bonds    for    road    work. 

Va.,  Norfolk — Citv  plan.<!  to  pave  Plume  and  Church  St. 
Estimated  cost.  $13,000  and  $134,317  respectively.  W.  H. 
Taylor,  City   Engr. 

Va..  Richmond — City  contemplates  $50,000  bond  issue  for 
improving  sidewalks  and  alleys.  Charles  E.  Boiling.  City 
Engr. 

Va.,  Kustbers — Campbell  County.  Brookville  District  voted 
in  favor  of  $200,000  bonds  for  road  work. 

Va.,  South  Boston — Bids  will  be  received  until  May  13 
for  about  15,000  sq.yd.  pavement.  Estimated  cost,  $25,000. 
Anderson  &  Christie,  Charlotte.  N.  C.  Consult.  Engr.  Noted 
Dec.   9. 

Va.,  Virginia  Beach — Plans  prepared  for  20  mi.  sand-clay 
road.     W.   P.  Griggs.   Rd.  Comr. 

W.  Vn.,  Fairmont — Marion  County.  Lincoln  District,  voted 
$650,000  bonds  for  road  improvements.  A.  D.  Williams,  Li- 
brary Bldg.,  Morgantown,  Ch.  Rd.  Engr.     Noted  Mar.  23. 

\Y.  Va.,  Fayettcviile — Election  will  be  held  June  13  in 
Pavette  County,  Sewell  Mountain  District,  to  vote  on  $175,000 
linnds  for  road  improvements.  R.  J.  Stegall,  Clk.  County 
Court. 

AV.  Va.,  I.oean — Citizens  of  Logan  County  voted  $200,000 
bonds  for  road  work   in  Logan  District.     Noted  Mar.  23. 

W.  Vn.,  Luniberport — Bids  will  be  received  by  city  until 
May  29  for  pavinp  number  of  streets.  Bonds  for  $20,000  re- 
cently voted  for  this  purpose.     Noted  Apr.  27. 

VV.  Va..  ParkcrsburK — (Official) — Citizens  of  Wood  County 
defeated  $72,000  bonds  for  road  work  in  Clay  and  Tygart 
District.  A.  D.  Williams.  Library  Bldg..  Morgantown.  Ch. 
Engr.     Noted  Mar.   23. 

AV.    Va.,    Pnrkersbure: — Citizens    of    Wood     County.    Union 

District,   defeated    $42,000   bonds   for  road   work. 

■\V.  Va.,  AVest  ITnlon — (Official) — We  have  been  informed 
that  bids  will  be  received  by  Hiram  Hutson.  Clk..  Doddridge 
County  Court,  until  noon.  May  26.  instead  of  May  12.  for 
constructing  roads  in  West  Union  District.     Noted  Apr.  27. 

Fla..  Bradcntown — Bids  will  be  received  by  Commissioners 
of  Manatee  County  until  May  24  for  grading  and  surfacing 
with  sand  asphalt  28  mi.  road  in  Sarasota-Venice  Road  and 
Bridce  District,  also  grading  18.7  mi.  road,  and  for  bridge 
work.  Charles  A.  Browne,  Sarasota,  District  Engr.  Noted 
Jan.  27. 

Fla.,  Ft.  Mrers — Bonds   for  $164,000  voted   by  Lee   County, 

Speci^a  Road  and  Bridge  District  No.  2,  for  96i,<.   mi.  road. 

Fin.,  Kissimmce — Citizens  of  Osceola  County  voted  $250,000 
bonds  for  road  improvements  in  Districts  Nos.  1,  2,  4  and  5. 
Noted  Mar.  23  and  Apr.  6. 
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AIn.,  Nrlnin — OiiIlaH  Cininty  rommlHHiiiiiorH  will  ronMlrlirl 
10  ml  hlKliwny.  fiiiiii  Stiiffonl  to  Mmm'Iikh  nniiity  and  from 
StatTonl   tn   Albrrla,   pint   i>f  JucUhoii    Illnliway. 

MIhm..  «'iiii<an — (dllli-liil)  —  KIiIm  will  hv  ri'folvod  by  \V.  I-. 
l>li<kln.s.  Mavor.  until  May  15  for  ImprovUiK  numbor  "f 
.tlll'ftM.       Noti-il    .\i>i-.    I'll, 

>IInm,.  (itrliith  Coiility  <'i>iili'nt|ilati'H  $5(1,0110  linnil  Ihhui'  for 
rouil    Imp'ovi'inirils.      S,    H,    Martin,    County    Supcrv. 

MIhh..  «;r«'«'nvllle— IClecflon  will  be-  IwUl  .luiw  14  In  WaHli- 
In^ton  I'ountv  to  yoti>  on  J'JBO.OOO  bondH  for  150  nil.  roail.t. 
Notc.l    Apr.   «   and    13. 

Minx..  Mi>«'i»mli — Pike  County,  MnKnolla  Dlstrli't.  contcm- 
platos  $20(1.0(111   bond   I.msup   for  road   lmprovfm«'nt8. 

Trnn..  HuckloMU — County  oonti-niplali's  idectlon  to  vote  on 
$95,000  lioml.i  for  iiiad  work.  J.  II.  WIllliimHon,  l!i-nlon. 
County    .luilK"' 

'rniii..  HuIU'iIkp  lUds  will  bo  rccflvpd  until  May  10  by  H. 
i;  llilin,  Cbn.  CraliiKir  County  ltd.  Conin..  fo|-  Ina(•adllnllzln^; 
45   ml.   road  and  KradliiK  M   mi.      Noted  Sept.   23  and    Mar.   !l. 

Ky.,  Il«>ll«'vue — (Newport  post  ofllct-)  —  Bids  will  be  ri-ci-lvcd 
by  Kilward  I'rlco.  Jr.,  Cllv  Clk..  until  S  p.m..  May  18,  for 
liiipi-ovinK  Tavlor  .\ve.  from  KairlU-ld  to  Cirandvli-w  St.  J. 
Merman,   Newport.    lCiiw;r.      Noted   Oct.   2S   a!ul   Nov.    IS. 

K>.,  riitleKMlmric — lionds  for  $500,000  voted  by  I'.oyd 
County    for   road    Improvements. 

Kv.,  Ilnrlnn — ( ( Mlk-iaD^nids  will  be  received  by  Fiseal 
Court  of  llailan  County  until  noon.  May  fi,  for  Improving? 
eountv  road  between  Harlan  and  Wallin.'s  Creek  with  water- 
bound  maeadam,  about  '.•'•>  ml.  Uoad  will  be  lat  section  of 
about  35  mi  which  county  plans  to  Improve.  L.  K.  Yoder,  Cli. 
Knt;r.      Noted   Feb.   24  and   Mar.   23. 

Ky..  Ilnxnnl — Plans  will  be  prepared  by  P.  K.  Harris.  City 
KiiKr..  for  pavinpr  portions  of  Main  and  High  St.  and  Broadway 
with   concrete. 

Kv..  MnyMvlIl* — Klection  will  be  held  in  Mason  County 
.June"  24  to  vote  on  $200,000  bonds  for  road  improvements. 
Noted   Ai>r.   27. 

Kv..  Morehend— -Klection  will  be  held  In  Rowan  County 
June"21   to   vote   on    $fi0.000   bonds   for   road   work. 

Ohio.  .\Nhlnnd — Ke.'iolution  passed  by  City  Council  for 
improvinsf  Race  St.  from  south  line  of  Sandusky  St.  to  north 
line  of  Main  St.     R.   U.  Conn,  City   En^r. 

Ohio,  .\Mhlancl — City  Council  passed  resolution  to  improve 
Sanduskv  St.  from  west  side  of  Monroe  St.  to  west  line  of 
Frances  "blaster's  orchard.     R.   R.   Conn.   City   Enpr. 

Ohio.  Vlllnnoe — City  Council  adopted  resolution  to  improve 
Oregon  .Ave.      \V.  Shectler,  City  En^r. 

Ohio,  nellnire — Citizens  voted  $20,000  bonds  for  paving 
Washington    St.      A.    J.    Norton,    City    Engr. 

Ohio,  nollnire — Citizens  voted  $20,000  bonds  for  paving 
West  2.'?r(l  St.  from  Belmont  St.  to  west  corporation  line. 
A.  J.  Norton.  City  Engr.     Noted  Mar.  9  and  Apr.   13. 

Ohio,  nellevue — Citv  Council  passed  resolution  to  improve 
Kinney  St.     L.   C.  Herrick.  City  Engr. 

Ohio,  nryon — Bids  will  be  received  by  G.  C.  Beucler,  Audr., 
until   May   22   for  sale  of  $141,500   bonds  for  road  work. 

Ohio,  nuoyrns — Bids  will  be  received  by  H.  A.  Biebig- 
hauser.  Audr.,  until  noon,  May  22  for  sale  of  $25,000  bonds  for 
road    work. 

Ohio,  C'nnton — Citv  plans  to  improve  4th  St..  Waynesburg 
Rd.  and  St<>rling  Ave.      William   E.  Sarver,   City   Engr. 

Ohio,  Cnnton — Citizens  recently  defeated  $413,000  bonds  for 
paving,  constructing  sewers,  improving  East  Creek  and  West 
Creek  Park.     William  E.  Sarver,  City  Engr.     Noted  Mar.  2. 

Ohio,  Cnnton — Citv  Council  passed  ordinance  to  improve 
Rex  Ave..  N.  E..  from  9th  St.,  N.  E.,  to  12th  St..  N.  E.  William 
E.  Sarver,  City  Engr. 

Ohio,  Canton — (Official) — Bids  will  be  received  by  George 
McClaskey,  Dir.  of  Pub.  Ser.,  until  May  10.  for  grading, 
curbing,  constructing  sidewalks  and  paving  with  brick  and 
sheet  asphalt  various  streets  of  city.  William  E.  Sarver,  City 
Engr.      Noted    Feb.    10. 

Ohio,  Cincinnati — (Official) — Citizens  voted  in  favor  of  $1,- 
638,050   bonds   for    paving   streets.      Noted   Mar.    16. 

Ohio.  Cincinnati — Bids  will  be  received  by  Phillip  Fosdick. 
Dir.  Pub.  Ser..  until  May  11.  for  improving  Lincoln  Ave.  from 
Stanton  Ave.  to  Alms  PI.     Frank  Krug,   City  Engr. 

Ohio,  Cincinnati — Bids  will  be  received  by  Commissioners 
of  Hamilton  County  until  Wav  19  for  improving  number  of 
roads.      W.  H.  Boeh,  County   Engr.      Noted   Apr.   27. 

Ohio.  Cincinnati — City  Council  adopted  resolution  to  pave 
Cora  Ave.  from  Harrison  Ave.  to  point  about  955  ft.  south 
and  Agnes  St.  from  Borden  Ave.  to  eastern  terminus.  Frank 
Krug,  City  Engr. 

Ohio.  Circleviile — City  plans  to  pave  Watt  St.  between  east 
line  of  Washington  St.  and  Logan  Alley. 

Ohio,  Cleveland — (East  Cleveland) — Bonds  for  $190,000  sold 
for  paving  Euclid  Ave.     Noted  Oct.  21. 

Ohio,  rieveiantl — Citv  Council  adopted  resolution  to  im- 
prove We.'3t  94th  St.  from  Denison  Ave.,  S.  W.,  to  Maywood 
Ave.,  S.  W.     Robert  Hoffman,  City  Engr. 

Ohio,  Coiumhu.o — (Official) — Citizens  defeated  $1,976,000 
bonds  for  widening  High  St.  and  constructing  new  streets, 
sewers,  water  works  and  collection  of  garbage  and  refuse. 
Henry   Maetzel,   City   Engr.     Noted   Feb.   3   and   24. 

Ohio.  Davton — Citv  Council  passed  ordinance  to  improve 
Summit  St.  "from  River  St.  to  Superior  Ave.  F.  O.  Eichel- 
berger.    City   En.gr. 

Ohio,  DaTton — Citv  Council  passed  ordinances  to  improve 
alley  north  of  Cottage  Grove  Ave.  from  Bellevue  to  Richmond 
Avel  and  Neal  Ave.  from  Richmond  to  Forest  Ave.  F.  O. 
Eichelberger,  City  Engr. 
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Itiiyton-    Ordinance    i)a«Hed    by    City    Coutiill    for 
Chapel    Rd.      F.   O.    Elch<-lbergur,   City    Engr 
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Ohlo,  llnylon  City  planH  to  pave  Knlem  Ave.  from  Itlvcr 
St.   lo  (irand   .Ave.  with  brick.     K.  O.   HlchelberKer.  City  Engr. 

Ohiii,  ICnton — City  Council  puHHed  ordlnitnco  to  pave  Barron 
St.      .\     Iteid.  City   Engr. 

Ohhi,  rremont  City  contomplateH  $10,300  bond  iHHUe  for 
iiiipi  ip\  liiK    l''ranltlln    Ave.      C.   A.    I  lochenedel.    City    Engr. 

Ohio,  Ironlon  IIIdH  will  be  received  by  \V,  II.  ("rawford, 
.Audi  .  Lawrence  County,  unlil  1  i>.m.,  .\Iav  22,  for  purchaHe  of 
$411,11(1(1   bimd.M   for   road    work.      .Noted    Feb.   24   and    .Mar.    111. 

Ohio,  i.imn — Citizens  voted  $100,000  bonds  for  imvlng.  (;. 
Bry.son,  City    lOngr. 

Ohio,     I i<invlll< — (Oltlcial)  — Bids     will      be     received     by 

Mayor  and  Council  of  Loudoiivllle  until  noon.  May  23,  for 
improving  lOa.st  Main,  Spring,  South  Water  and  North  Union 
St. 

Ohio,  MnnMncId — (Ofllclal)  —  Bids  will  be  received  by  Board 
of  Control  about  May  24  for  Improving  Vennum  Ave.  and 
Poplar  St.  with  tarvia.  W.  J.  Hazeltine,  City  Engr.  Noted 
Apr.    13. 

Ohio,  MnnNnchI — (Official) — Bids  will  be  received  by  Board 
of  Control  about  May  24  for  lmi)rovlng  Blymer  Ave,  from 
iHt  St.  to  c.lesaner  Ave.  with  brick.  W.  J.  Hazeltine,  City 
Engr.     Noted  Apr.   13. 

Ohio,  :«lnnKneI<l — (OfTlcial)  —  Bids  will  be  received  by  Board 
of  Control  about  May  24  for  paving  Dawson  Ave.  from  Sum- 
mit  to  Maple   St.      W.   J.   Hazeltine,   City   Engr.      Noted   Apr.    13. 

Ohio,  ManHlleid — (Official) — Bids  will  be  received  by  Board 
of  Control  about  May  24  for  paving  Bowman  St.  from  5th  St. 
to  tracks  of  Erie  R.R.  W.  J.  Hazeltine,  City  Engr.  Noted 
Apr.  13. 

Ohio,  Marion — (Ofllclal) — Bids  will  be  received  by  Director 
of  Public  .Service  until  noon.  May  19,  for  improving  Davids 
St.  from  Center  St.  to  Bellefontalne  Ave.  E.  S.  Ault,  City 
Engr.      Noted    Mar.    9. 

Ohio,  Marion — (Official) — Bids  will  be  received  by  Director 
of  Public  Service  until  noon.  May  19,  for  improving  Forest  St. 
from  Church  St.  to  Mt.  Vernon  Ave.  E.  S.  Ault,  City  Engr. 
Noted   Mar.    23. 

OIilo,  Marion — (Official) — Bids  will  be  received  by  Director 
of  Public  Service  until  noon.  May  19,  for  improving  Bain  Ave. 
from   State   to  Vine  St.      E.   S.   Ault,   City  Engr.      Noted   Apr.   20. 

Ohio.  Marion — (Official) — Bids  will  be  received  by  Director 
of  Public  Service  until  noon,  Maj'  19.  for  improving  Avondale 
Ave.  from  Blake  Ave.  to  Silver  St.  and  Carhart  St.  from  Center 
St.   north.      E.   S.   Ault,   City   Engr. 

Ohio,  Martina  Ferry — City  contemplates  paving  Monroe  St. 

Ohio,  :>ln.sMiiIon — City  Council  passed  ordinance  to  improve 
alley  north  of  Maple  St.  between  Erie  and  Randall  St.  H. 
McYost,    City   Engr. 

Ohio,  IVewark — City  Council  adopted  resolutions  to  pave 
AVyoming  St.  from  Hudson  .Ave.  to  Clinton  .St..  East  Main  St. 
from  Baltimore  &  Ohio  tracks  to  2d  St..  2d  St.  from  Church  to 
Canal  .St.,  AVest  Main  .St.  from  3d  to  Racoon  Creek  and  North 
Park  PI.  and  South  Park  PI.     Charles  H.  Wells,  City  Engr. 

Ohio,  Niies — City  Council  passed  resolution  to  construct 
sidewalks   on  both  sides  of  Heaton  Ave.     H.   W.   Turner,   City 

Engr. 

Ohio,  Niles — City  Council  passed  ordinance  to  establish 
grade  of  South  Bentley  Ave.     H.  AA'.  Turner,  City  Engr. 

Ohio,  Port  Clinton — Citizens  of  Benton  and  Portage  Town- 
ships voted  $60,000  bonds  for  road  improvements.  Noted 
Apr.   6. 

Ohio.  Springfield — Citizens  recently  voted  $349,700  bonds 
for  street  improvements.  M.  J.  Bahin,  City  Engr.  Noted 
Apr.   13. 

Ohio,  Upper  Sandusky — Petition  being  circulated  for  pav- 
ing 7th  St.  from  Church  to  South  St.  R.  L.  Wager,  City 
Engr. 

Ohio,  Voungstown — City  Council  passed  resolution  to  im- 
prove AA'averlv,  Earle,  Berkeley,  Florist  Ave.  and  Essex  St. 
F.  M.   Lillie,   City   Engr. 

Ohio,  Youngstovvn — City  Council  adopted  resolutions  to 
improve  Erie,  Charles.  Harrison  and  Wirt  St.,  Oakwood  and 
Stambaugh   Ave.      F.  M.   Lillie,   City   Engr. 

Ohio.  ^Vashington  Court  House — City  Council  passed  ordi- 
nance  to   improve   Ogle  and   Delaware   St.      B.   R.   Jacobs,   City 

Engr. 

Ohio,  Xenia — (Official) — Bids  will  be  received  by  C.  E. 
"^'hitmer.  Dir.  Pub.  Ser.,  about  June  15  for  paving,  curbing 
and  constructing  storm  sewers  in  East  Main  and  Columbus  St. 
Estimated  cost,  $35,000.  J.  P.  Shumaker,  City  Engr.  Noted 
Mar.   30. 

Ohio,  Zanesville — (Official) — Citizens  voted  $125,000  bonds 
for  paving.     C.  R.  Spencer,  City  Engr.     Noted  Mar.  16. 

Ind..  Angola — City  plans  to  pave  Elizabeth,  Gale,  Martha 
and    Gilmore    St. 

Ind.,  Columbus — Bartholomew  County  sold  $24,000  bonds 
for  road  work. 

Ind.,  Mliford — City  plans  to  improve  Main  St. 

Ind.,  Rookport — All  bids  received  Apr.  for  rock  road  in 
Carter  Township  rejected.  AA'ork  will  be  readvertised.  Frank 
J.   Stocking,   Audr.     Noted  Mar.   23. 

Ind.,  Wa.shington — County  Treasurer  sold  $22,340  bonds  for 
road     work. 

MIeh.,  Albion — City  plans  to  improve  portion  of  Superior  St. 

Mich.,  Kscanaba — (Official) — Bids  will  be  received  by  Board 
of  County  Road  Commissioners  of  Delta  County  until  2  p.m.. 
May  8,  for  clearing,  grubbing,  grading  and  ditching  Mar- 
quette  Trunk   Rd. 
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MIfh.,  lluiUon — (Offlcial) — Bids  will  be  received  by  Fred 
I'.  GeoFKe.  City  Clk.,  until  1  p.m..  May  19,  for  resurfacing 
Maple  Grove  Ave.  and  Main  and  Grove  St.  G.  fhampe,  Toledo, 
KnKr.     Noted   Mar.   23   and   Apr.   20. 

MIoh.,  M<>nroe — Hids  will  be  received  by  Board  of  County 
Road  ('Dmtiils.sioners.  until  May  10  for  constructing  and 
improving   highways. 

III.,  Albion — Bonds  for  $160,000  voted  bv  county  for  road 
work. 

III.,  Kanknkce — City  Council  passed  ordinance  to  pave  Chi- 
cago  .\ve.   with   asphaltic   concrete.      Estimated   cost,    $35,400. 

III.,  I'porla — City  Council  passed  ordinances  to  Improve 
Fulton  St.  from  Jefferson  to  Franklin  Ave.,  Lincoln  Ave.  from 
Olive  to  Slielley  St..  3d  Ave.  from  Spencer  to  7th  Ave..  Peoria 
Ave.  from  Fry  to  McClure  Ave.,  and  alley  between  Roanok<- 
and  Randolph  Ave.  from  Hamilton  St.  to  Columbia  Terrace. 
L.   D.   Jeffries.   City   Engr. 

III..  SprlnKtlelil — (Official)— Bids  will  be  received  by  State 
Highway  Cminiii.s.sion.  Springfield,  until  11  a.m..  May  10.  for 
constructiiiK  tiishways  in  Clark.  Clinton.  I)u  Page,  Lake. 
Lawrence  and  Jackson  County.  William  W.  Marr,  State  High- 
way Engr. 

III..  SterlliiK — (Offlcial) — Date  of  receiving  bids  for  26.803 
aq.yd.  brick  paving  on  Lincoln  Highway  extended  from  May 
9  to  Ifi.  V.  N.  Taggett.  Morrison,  Countv  Supt.  of  Highways. 
Noted  Mar.   23  and  Apr.  27. 

WIm.,  Chippewa  FallN — County  Highway  Commission  will 
construct  13  mi.  macadam  road  on  trunk  line  system  this 
summer.      William    N.    Hebert,    Co.    Clk. 

VVIm.,  Mpiionionif — Plans  being  prepared  for  improving 
Depot  and   Broadway  Hills.     PVank  Stewart.  City  Clk. 

Wis.,  Whitewater — Bids  will  soon  be  received  by  A.  N. 
Savee.  City  Clk.,  for  paving  Main,  Center  and  Whitewater  St. 
with  reinforced-concrete,  brick  or  asphalt.  Estimated  cost 
between   $10,000  and  $50,000.     C.  Trippe,  Engr. 

Iowa,  Davenport — City  plans  to  pave  Grand  Ave.  from  0th 
to  10th  St.  with  beveled  brick.  Estimated  cost,  $4,404.  A.  R. 
Boudinot,   City   Engr. 

Iowa,  De  Moines — City  plans  to  improve  Saylor  Rd.,  Sheri- 
dan and  New  York  Ave.  and  2d  St.     K.  C.  Kastberg,  City  Engr. 

Iowa,  Des  Moines — City  Council  passed  resolution  to 
Improve  Jefferson  Ave.     K.  C.  Kastberg,  City  Engr. 

lown.  Ft,  Dodse — City  Council  passed  resolution  to  pave 
about    50    blocks.      C.    H.    Reynolds,    City    Engr. 

Iowa.  Ke<l  Oak — Citv  plans  to  pave  number  of  streets  with 
brick.      Richard   Roberts,   City   Clk. 

Iowa,  Siou.<K  City — Citv  Council  petitioned  to  pave  Jennings 
St.  from  29th  to  32d  St.  with  concrete.  T.  H.  Johnson,  City 
Engr. 

Iowa,  Vinton — (Official) — Bids  will  be  received  bv  W.  E. 
Klingaman.  City  Clk.,  until  May  10.  for  18,000  yd.  paving. 
10.660  ft.  curbing  and  guttering  and  1  mi.  sewers.  Noted 
Apr.   13. 

Minn.,  .Alltert  I..ea — Bids  will  soon  be  received  for  improv- 
ing Jefferson   highway.      E.   V.   H.   Brown,   Supt.   Co.   Roads. 

Minn.,  Bemidjl — Bids  will  be  received  by  J.  L.  George,  Co. 
Audr.,  until  Mav  IS  for  constructing  and  improving  state 
roads  Nos.  2  and  13,  countv  roads  Nos.  77,  60,  58,  30,  34,  92 
and  64.     Estimated  cost,  $105,400.     Noted  Jan.  6. 

Minn.,  Duluth — Bids  will  be  received  by  O.  Halden,  Audr. 
St.  Louis  County,   until  2  p.m..  May  8,   for  3%   mi.   roads. 

Minn.,  fJIencoe — Bids  will  be  received  by  F.  D.  Stocking,  Co. 
Audr.,    until    May    6    for   construction    of   various    roads. 

Minn.,  Luverne — Bids  will  be  received  by  Olaf  Skyberg, 
Co.  Audr.,  until  May  23  for  state  road  work  in  Rock  County, 
including  state   bridge  2224. 

Minn.,  Morri.s — Bids  will  be  received  by  C.  R.  Wollthan. 
County  Audr.,  until  10  a.m.,  May  13,  for  6  State  Road  Jobs. 

Kan..  Inilependence — City  Council  passed  resolution  to 
pave,  curb,  gutter  and  grade  .South  llth  St.  and  alley  running 
north  and  south  in  Blk.  33.     G.   E.   Weaver,  City   Engr. 

Kan.,  Chanute — City  adopted  resolution  to  pave  East  10th 
St.  from  Highland  to  South  Santa  Fe  Ave.  with  either  vertical 
fiber  brick  or  concrete;  also  for  4  blocks  of  oiled  macadam 
on  South  Santa  Fe  Ave.  from  14th  to  18th  St.  C.  Pratt.  City 
Engr. 

Kan..  Hutchinson — City  Council  passed  resolution  to  pave 
alley  from  E  to  F  St.     G.  L.  McLane,  City  Engr. 

Kan..  Junction  City — City  Council  passed  resolution  to 
pave,  curb  and  gutter  several  blocks  on  Pine  and  Madison  St. 
T.  W.  Dorn,  City  Clk. 

Kan.,  Llndsborg — (Offlcial) — Bids  will  be  received  until 
May  20  for  21.000  lin.ft.  concrete  combined  curb  and  gutter. 
H.   A.   Rowland,    McPherson,    Engr. 

Kan.,  Smith  Center — Plans  being  prepared  by  Black  <S: 
Veatch,  Engr..  507  Interstate  Bldg.,  Kansas  City,  Mo.,  for  •'. 
blocks    of    paving. 

Kan.,  ^Vi<•hita — Bids  will  be  received  by  H.  D.  Lester.  City 
Clk  until  Mav  24.  for  paving  Central  and  Yale  Ave.  with 
brick.      B.   Wells.   City   Engr. 

Kan.,  ^\■infiel«l — City  Council  adopted  resolution  to  curb, 
pave  and  gutter  12th  and  Fuller  St.  and  Blandon  Ave.  J.  M. 
Bradley.   City   Engr. 

Nel>.,  Boatrlee — Bids  will  soon  be  received  for  paving 
North  10th  .uul  North  13th  St.  A.  J.  Pethoud.  City  Engr. 
Noted  Mar.  23. 

Neb..  Fremont — Citv  petitioned  to  pave  several  blocks  on 
I  St.     L.   M.  Roessler,   City   Engr. 

Neb.,  Grant!  Island — Citv  Council  passed  ordinance  to  pavi- 
West  2d  St.     H.  E.  Clifford,  City  Clk. 


Neh.,  «:rnud  Island — Citv  Council  petitioned  to  pave  Divi- 
sion St.  from  Locust  St.  15"  blocks  west.  H.  E.  Clifford,  City 
Clk. 

.\eb.,  Kearney — Bids  will  be  received  by  T.  N.  Hartzell.  City 
Clk..  until  7  p.m..  May  11,  for  paving  Districts  Nos.  6  and  7. 
K.   II.   Morgan.  City   Engr. 

.Nel...  Lincoln — Bids  will  be  received  by  T.  Berg.  City  Clk.. 
until  .May  8.  for  paving,  curbing  and  guttering  number  of 
streets.      A.    DobscHi,    City    Engr. 

.NelK,  Omaha — Douglas  County  voted  $1,700,000  for  road 
Improvements,   Frank   Dewey,  (bounty  <;ik.     Noted   Dec.  23. 

.\.  IJ.,  FarKO — (Mty  Commissioners  approved  plans  for  pav- 
ing alley  running  east  and  west  through  block  In  business 
district  abounded  bv  N.  P.  Ave.  and  1st  Ave.  N,  and  4th  and 
5th    St. 

N.  D.,  Noonan — Bids  will  be  received  until  2  p.m..  May  19, 
by  W.  E.  Vadnais,  County  Audr.,  for  grading  roads  In  Divide 
County. 

.^Iftnt..  <;reat  Falls — Bids  will  be  received  by  W.  H.  Harri- 
son. City  Clk..  until  June  2  for  paving  with  gravel  bitullthic 
on  portions  of  5th  Ave.,  N.,  5th  and  9th  St.  Estimated  cost, 
$45,000. 

Mo.,  nismarck — Citizens  of  Mineral  Point  Special  Rd.  Dis- 
trict defeated   $14,000   bonds  for  road   work. 

Mo..  <'olunil>la — Press  reports  state  4  ml.  road  will  be 
con.str  ucted  in    lioone  County.    G.  A.  Ridgeway.   Highway  Engr. 

Mo..  Fulton — Plans  being  considered  bv  Commissioners  of 
Callaway  County  for  20  ml.  earth  roads.  W.  P.  Dierks,  High- 
way Engr. 

Mo.,  HuntNvllle — Commissioners  of  Randolph  County  con- 
template expenditure  of  $40,000  for  road  work.  S.  McDonald, 
Highway   Engr. 

Mo.,  Independence — All  bids  received  for  grading  ColUngs 
Rd.  rejected.  New  bids  will  be  received  by  Allen  Southern, 
County    Engr.,    until   May    11. 

Mo.,  I.ilnn  Creek — Cimden  County  plans  to  grade  100  ml. 
roads.      E.   N.   Knight.   Highway   Engr. 

Mo.,  Macon — Commissioners  of  Macon  County  contemplate 
expenditure  of  $25,000  for  road  work.  T.  M.  Meyer,  Highway 
Engr. 

Mo.,  Nevada — Commissioners  of  Vernon  County  contem- 
plate expenditure  of  $175,000  for  road  work. 

.Mo.,  New  lyondon — Commissioners  of  Ralls  County  con- 
template grading  125  mi.  road.  About  $17,000  available  for 
work. 

Mo.,    Ozark — Commissioners    of    Christian    County    contem- 
ite    expendit 
C'ounty   Engr. 

Mo.,  I>nrls — Plans  being  considered  by  Commissioners  of 
Monroe  County  for  constructing  number  of  gravel  roads.  M. 
AV.   Caldwell,   Highway   Engr. 

Mo.,  St.  CharlcN — Plans  being  considered  by  Commissioners 
of  St.  Charles  Countv  for  constructing  10  or  15  ml.  gravel 
roads   and    2    mi.    telford    macadam.      A.   Riske,    Highway    Engr. 

.Mo„  St.  Joseph — Buchanan  County  plans  to  grade  about 
250,000   cu.yd.    road.      R.    L.    Carglll,    Highway    Engr. 

Mo..  St.  Ijouis — Plans  being  considered  by  city  officials  to 
submit  $10,000,000  bond  issue  to  citizens  at  November  election 
for  municipal  improvements.  Including  street  paving.  E.  R. 
Kinsey,    Pres.   Bd.   I'ub.   Ser. 

Mo.,  St.  Louis — Press  reports  state  plans  being  considered 
for  automobile  highway  from  St.  Louis.  Mo.,  to  Princeton.  Ind. 
Harry   C.   Mos.,    Pres.   Commercial   Club,   Albion,   interested. 

Mo..   Trenton — City   plans   to   pave   Custer   St.    from   9th   to 

Tinsman    Ave. 

Ark.,  Boonevllle — Preliminary  surveys  being  made  by  en- 
gineers of  State  Highway  Department  for  improving  36  mi. 
road  across  south  end  of  Logan  County.  A.  J.  King,  County 
Judge. 

Ark..  Morrillton — City  plans  to  pave  3  or  4  mi.  streets. 

.\rk..   Nashville — Preliminary   surveys  being   made  by   engi- 
ne! rs    of    State    Highway    Department    for    30    mi.    gravel    road 
be    constructed    under    Alexander    Road    Law. 


plate    expenditure   of   $13,000    for   road   work.      I. 
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Te.v.,  .Athens — Election  will  be  held  May  16  in  Henderson 
County.  Precinct  No.  5,  to  vote  on  $60,000  bonds  for  road 
improvements. 

Tex.,  Cumby — Citizens  voted  In  favor  of  $50,000  bonds  for 
road  work.     Noted  M.ir.  23. 

Tex.,  Dallas — Property  owners  of  12th  St.  petitioned  city 
to   pave  street   from   Lancaster  to  Rosemont   St. 

Tex.,  F.dlnlMirg — Hidalgo  County  voted  $250,000  bonds  for 
road    improvements.      Noted    Feb.    24    and    Apr.    6. 

Tex..  Funis — Commissioners  Court  petitioned  to  call  elec- 
tion to  \ote  on  $60,000  bonds  for  roads  north  and  east  of  Ennls. 

Tex..  Kureka — Election  will  be  held  in  Eureka  Road  Dis- 
trict   May    20    to    vote    on    $40,000    bonds    for    road    work. 

Tex.,  tin'ncsville — (Offlcial) — We  have  been  informed  that 
city  does  not  plan  to  pave  Commerce,  Dixon  and  West  Cali- 
fornia St.  as  stated  in  Issue  of  Apr.  20.  S.  J.  Brazilton,  Act. 
City    Engr. 

Tex.,  HlKgingn — Election  will  be  held  May  13  in  Lipscomb 
County  to  vote  on  $75,000  bonds  for  road  work. 

Tex.,   Kilisboro — Election    will    be   held   May   24    to   vote   on 

$140,000    bonds   for   road    work. 

Tex..  Houston — Bids  will  be  received  by  E.  B.  Barry,  City 
Secy.,  until  noon.  May  S.  for  paving  Commonwealth  Ave.  from 
Westheimer  Rd.  to  Falrvlew  Ave."  with  either  sheet  asphalt, 
asjihaltic  concrete,  Portland  cement  concrete,  bitullthic. 
uvalde  roclt  asphalt  or  gravel  with  bituminous  top.  E.  E. 
Sands.   City  Engr. 
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IVx.,  Ilnttit — Knnila  for  $[iO,000  aolil.  I'roceeilH  will  lio  umimI 
for  iciiiil  liii|>i'Ovoiii<tMtH  In  Hutto  I'lodiic-t.  Nutuil  Mar.  \i 
ami    Apr.     >\. 

't'ex..  I.iidoiiln — I'ltlzi'nti  of  I^iiloiilii  (ioud  Ituadu  UUtrlct 
vuti-il   J 1  10,(11111   litiiiil.s  fDr  road   liii|>ro\  (inciitii. 

Tfx.,  MiirMhnll  lOliTllon  will  li«  held  May  20  In  county 
lo    vtitu    oti    $r.r.,(Mlii    litindH    for    road    linprovfmcntH. 

'IVx..  >Iiir«'hl>niii  liiinds  for  $1)0,000  voted  by  llnidrrHon 
County     for    i  cmd     wmk     In     I'rcclnct    No.    3. 

'IVx..  VttTt  .\rniiHaH-  CIiIzcmh  vott'd  $10,000  liondM  for  road 
linprovi'imiiC.M   In    I{o;hI    IH.slrlct    No.    !).      Nol.-d    Apr.   (>. 

Tf».,  "Pinion  KoiidM  for  $10,000  voted  liv  San  PatrUlo 
("oinit%.  liil  KIstrlit  No.  1.  for  It.s  portion  of  DIuTiinnil  l.iiop 
lllKlnvay    to    I'tidr.'    Isl.iiul.    M    nil. 

Tvx.,  Siiliiliiir  .HprluuM  Itonds  for  $r>0,000  viilid  l,\  Hop 
kins    County.    lini.Mhi'ar    and    Cuinby    DlHtrlcl.    for    III    nil.    loail. 

'IVx..  Wichita  FnlU— Kl.cllon  will  be  held  May  23  to  voto 
on  $40.00(1  bond.s  for  street  ImprovenicntB.  L.  C.  Illnckloy, 
t'lty   Knur. 

Okln..  Illnekwoll — HIds  will  be  received  by  Clyde  V. 
I'.utiher.  City  Clk..  until  May  10  for  pavlnjr  2  principal  streets 
of  city.  lieiihani  lOnnlneerlnn  t'o.,  Oklahoma,  Okla.,  Knur. 
Noted    Mar.    30. 

Oklii.,  Chiindlcr — Plana  beInK  considered  bv  ConinilsHlon- 
tMH  of  Lincoln  County  for  election  to  vote  on  $60,000  bonds 
for  road  work  In  Justice  l»reclnct  No.  5.  J,  C.  Frlnnley. 
County    Clk. 

Oklii.,  i'lrvrlnnil — City  plans  to  pave  number  of  streets. 

Oklii..  Onnion — Citizens  voted  $10,000  btftids  for  road 
inuii'ovenienl.s. 

Okln..  Kufauln — County  Commissioners  plan  to  call  elec- 
tion   lo   vote   on    bonds   for   road    work, 

Okln.,  ScluiUor — Klectlon  will  be  hold  In  Kchulter  Town- 
ship   May    i>    to    vote    on    $4,1,000    bonds    for    roads    and    brldKCS. 

Okln..  Vnlllnnt — 13onds  for  $10,.')00  voted  by  citizens  for 
ro.Til    iiiiprovenients. 

Iilnho,  Idaho  Fallt — Fremont  County  will  construct  Yel- 
lowstone Hljjhway  to  Targhee  Forest  Line.  N.  D.  Jackson, 
Conir. 

Idaho,   St.    ItlarloH — City    plans    to    pave    number   of   streets. 

I'tah,  Salt  Lake  City — County  contemplates  expenditure  of 
$157.S!14    for   road    work. 

Arlx.,  DoiiKlas — Plans  beinK  considered  by  City  Council 
for    paving:    !Uh    St. 

.\riz..   Yuma — City    plans    to    pave    Main    St. 

AVn.sh.,  Itlaiiie — Pl.ans  belnK  prepared  for  1%  mi.  paved 
highway.      Kstimated    cost,    $16,000. 

'Wash.,  Cathlainet — County  Commissioners  approved  plan.s 
for  rock  surfacing  Cathlamet-Skamokawa  Road.  Estimated 
cost,   $15,939.     J.   R.  Newell.   Engr. 

AVa-sh..  Seattle — Press  reports  state  plans  have  been  pre- 
pared, and  l)ids  will  soon  be  received  for  hydraulic  fill  of  2'^ 
mi.  of  East  Marginal  Way.  Estimated  cost,  $3.'').000.  A.  Den- 
ton,  Co.   Engr. 

Ore.,  Marslifleld — County  Commissioners  petitioned  to  call 
electitm  May  19  to  vote  on  $370,000  bonds  for  improving  num- 
ber of  loads. 

Ore.,  Salem — City  plans  to  pave  about  11,500  sq.yd.  with 
bituminous  macadam.     Walter  Skelton,  City  Engr. 

Calif..  Los  Aneeles — City  plans  to  pave  Maple  Ave.  from 
Washington  to  Jefferson   St.      Homer  Hamlin,   City  Engr. 

Calif..  Palo  Alto — (Official) — Bids  will  be  received  bv 
Frank  Kasson.  City  Clk..  until  S  p.m..  May  S,  for  constructing 
concrete  roadwav  with  asphaltic  skin  vi'earing  surface.  Esti- 
mated cost,  $150,000.  J.  B.  Byxbee,  Jr.,  City  Engr.  Noted 
Apr.  6. 

Calif..  San  Franoiseo — City  plans  to  curb,  construct  side- 
walks and  pave  with  asphalt  Birch  St.  and  Price  Row  and 
construct  sidewalks  on  Columbus  Ave.  M.  M.  O'Shaughnessy, 
City  Engr. 

IV.  B.,  Mouotoii — Bids  will  soon  be  received  for  purchase  of 
?."iO  ono  bonds  for  paving  Main  St.  and  constructing  sidewalks. 
J.    Edington.   City   Engr.      Noted    Mar.    9. 

<lue..  Levis — City  contemplates  expenditure  of  $35,000  for 
paving.      C.   Lessard,    Engr. 

Ont.,  Brampton — City  plans  to  improve  Queen  St.  and  Mac- 
Murchy   Ave.      W.    H.    McFadden.    Clk. 

Ont.,  Leamington— City  plans  to  pave  Russell  St.  with  con- 
crete. 

Ont..  London — City  plans  to  pave  Maple  and  Fullarton  .St. 
with  asphaltic  concrete.  Estimated  cost,  $4,246  and  $4,279, 
respectively.      H.    A.    Brazier,    City    Engr. 

Ont..  Ottawa — Plans  being  considered  by  city  for  5-ft.  con- 
crete sidewalk  on  east  side  of  Riverdale  Ave. 

Ont.,  Toronto — City  plans  to  widen  Roncesvalles  Ave.  R.  C. 
Harris,  Comr.  of  Wks. 

B.  C,  Albernl — I'lans  will  be  prepared  for  reconstructing 
road  between  Alberni  and  old  town  of  Alberni.  P.  R.  C.  Bayne, 
City  Clk. 

B.  C,  Delta — City  contemplates  expenditure  of  $22,500  for 
paving.     N.  McDiarmid,  Clk. 

Bids  In  and  Contracts  Awarded 

Maine,  Augu.sta — State  Highway  Commission  awarded  con- 
tracts for  road  w-ork  in  various  towns  as  follows:  Lincoln- 
ville,  H.  L.  BAKER.  Woolrich.  $15,406.  Damariscotta  and 
Greene,  JAMES  McGREGOR  &  CO..  Rumford,  at  $14,109  and 
$11.S74,  respectivelv,  Fairfield.  GREENWOOD  &  FORD.  Sko- 
whegan,  $8,880.  Edmunds.  A.  AVILLIAMS  &  Co..  Boston.  Mass., 
$12,509.  Mechanic  Falls.  MARCO  LAVORGNA.  Canton.  $10,843. 
Hermon.  W.  H.  DORAN,  Mercer.  Paul  D.  Sargent,  Ch.  Engr. 
Noted    Apr.    20. 


Itlnliie,  liar  linrlMir — Contract  for  reHurfaelnK  Cottaue  ,SI. 
from  jMiHt  i.llli'e  til  llollaiiil  Ave.  wllli  bltuinlnouH  boiinir  roek 
base  and  fiuiii  llollanil  Av«i.  to  Kilen  St.  with  relnforced-con- 
ciete  awaiiled  to  S.MAI.L  .t  INGALLS,  Bar  Hurbor,  at  $10,- 
:iU5.      Noted    Apr.    li    under    lOden. 

MnMM.,  Ilarrr  -Contract  for  surfacing  section  of  State  High- 
way   III    Haire   awarded    to   C.    E.    IIOUNE,    Mlllbury,   at    $I0,«3G. 

ItlaNM.,  ClarkNlturu — Contract  for  HUrfaeIng  section  of  Stale 
Highway  ill  Claiksburg  awarded  to  HAMIIIOL,  H.  HOUTON, 
lOveiell.    ill    $7,301, 

MaMM.,  l'hllll|iH<f>n — Contract  for  surfaclnR  section  of  State 
lllubw.iy  in  I'hilllpston  awarded  to  C.  E.  HOUNE,  Mlllbury,  at 

$S,2II. 

MnMM..  Taunton — Contract  for  surfacing  section  of  State 
Highway   In  Taunton  awarded  to  HAMILTON  FLOOD,  Qulncy, 

at    $M,.SS6. 

Conn,,  Hartford — Contract  for  relnforced-concreto  road  on 
Main  St.  .and  lOast  Broadway  In  Stratford  Township  awarded 
to  RICHAUI)  LAMB,  90  West  St..  New  York,  N.  Y,  Estimated 
cost,   $10,000. 

('f>nn.,  New  Hnven — (Offlclal) — Contract  for  paving  sheet 
asphalt  wearing  surface  on  5  streets  awarded  to  UNKjN 
PAVING  CO.,  Hotel  Bishop,  New  Haven.  E.  L.  Ford,  City 
lOngr. 

N.  v.,  Albany — (Official) — Bids  were  received  by  State 
Highway  Commission,  .55  Lancaster  St.,  Albany,  Apr.  28.  for 
iiiiprovlng  !uid  constructing  highways  In  various  counties  as 
follows:  Itepair  Contract  901.  Albany  County,  2.83  ml.:  John 
Doyle,  Albany,  $12,382;  C.  S.  Mathusa,  Albany,  $12,501;  Rumpf 
iV.-  Stevens.  Lake  Placid,  $13,144.  Repair  Contract  902,  Albany 
County,  7.38  mi.:  S.  B.  Van  Wagenen,  Inc..  Kondout.  $24,921; 
C.  S.  Mathusa,  Albany,  $26,525;  John  Doyle,  Albany,  $27,818. 
Repair  Contract  872,  Chemung  County,  31.89  ml.;  Atlantic 
Uellning  Co..  Philadelphia,  I'enn.,  $12,986;  McGreevey, 
iMcGuigan  &  Baum  Construction  Co.,  Elmlra,  .$12,991;  Frank 
K.  LIberatore,  Elmlra,  $13,991.  Repair  Contract  863,  Clinton 
County,  31.55  ml.:  Defiance  Corporation.  Tlconderoga,  $12,242; 
Spellman-Oliver  Co.,  Chateaugay,  $12,304;  Kellogg-Boynton, 
Keeseville,  $12,840.  Repair  Contract  880,  Columbia  County, 
10.43  ml.:  Conway  Bros.  &  Kennedy,  Eddyville,  $6,278;  Gleason 
&  Davitt,  Albany,  $6,463;  John  T.  O'Neil,  Troy,  $7,028.  Repair 
Contract  931,  Dutchess  County,  l.SO  mi.:  Thomas  J.  Martin. 
Beacon,  $8,530.  Repair  Contract  921,  Hamilton  County,  8.43 
mi.:  Defiance  Corporation,  Tlconderoga,  $3,324.  Repair  Con- 
tract 929,  Nassau  County,  1.17  mi.:  Ulrich  &  Persicano,  Brook- 
lyn, $11,890;  Edward  F.  Monahan.  Manhattan  Beach,  $12,740; 
Gifford  Construction  Co..  Jamaica,  $13,178.  Repair  Contract 
876,  Niagara  County,  28.57  mi.:  Sweeney  &  Roland,  Rochester, 
17,827;  F.  H.  Wells,  Savannah,  $8,082;  Hammond-Tracey  Con- 
struction Co.,  Inc..  Middleport,  $8,095.  Repair  Contract  911, 
Rensselaer  County,  2.75  mi.:  M.  Fitzgerald,  Hooslck  Falls, 
$15,078;  Flood  &  Van  Wirt  Co..  Hudson  Falls,  $15,962;  County 
Construction  Co.,  Troy,  $16,314.  Repair  Contract  909,  Rens- 
selaer County,  3.76  mi.:  Gifford  Construction  Co.,  Jamaica, 
$27,141;  Flood  &  Van  Wirt  Co.,  Hudson  Falls,  $27,399;  County 
Construction  Co.,  Troy,  $27,981.  Repair  Contract  864,  Rens- 
selaer County.  7.40  mi.:  Olin  T.  Benedict  Pittsfield,  Mass., 
$19,159;  The  County  Construction  Co..  Troy,  $19,705;  Gleason 
&  Davitt,  Albany.  $19,799.  Repair  Contract  865,  Rensselaer 
County,  11.84  mi.:  Clarence  E.  Walker.  Trov,  $6,009;  Paul 
Schultz,  Albany,  $6,034;  County  Construction  Co.,  Troj-  $6,184. 
Repair  Contract  861.  Saratoga  County,  2.27  mi.:  J.  A.  Laparte. 
Mechanicville,  $6,098;  William  G.  Fox,  Saratoga  Springs, 
$6,301;  John  B.  Dower,  Ballston  Spa.,  $6,360.  Repair  Contract 
867.  Schenectadv  County.  11.79  mi.:  Paul  Schultz,  Albany, 
$4,112;  Joseph  AValker  Construction  Co.,  Albany,  $4,267;  Gl  -a- 
son  &  Davitt,  Albany,  $4,536.  Repair  Contract  920,  Tompkins 
County,  47.78  mi.:  Atlantic  Refining  Co.,  Philadelphia,  Penn., 
$17,983;  McGreevey.  McGuigan  &  Baum  Construction  Co., 
Elmira,  N.  Y.,  $18,242:  John  R.  Burchill,  Syracuse,  N.  Y., 
$18,698.  Repair  Contract  899.  Warren  County,  6.57  mi.:  John 
Anderson,  Newcomb.  $8,429;  Gleason  &  Davitt,  Albany,  $8,509. 
Repair  Contract  903.  Westchester  County,  4.31  mi.:  No  bids 
received.  Repair  Contract  888,  Westchester  County,  19.78  mi.: 
Paul  Schultz,  Albany,  $7,759.  Broken  Stone  Contract  No.  72, 
Hamilton  County,  7.75  mi.:  Edgar  Call,  Lake  Pleasant,  $5,461; 
Asa  Aird,  Lake  Pleasant,  $5,740.     Noted  Apr.  20. 

IV.  Y.,  Coming — Board  of  Public  Works  awarded  contract 
for  paving  North  side  bridge  with  wood  blocks  to  STAND- 
ARD ENGINEERING  CO.,  Toledo,  Ohio,  at  $7,108.  William  O. 
Drake,  Supt.  Pub.  Wks.     Noted  Apr.  20. 

N.  Y.,  New  York — (Borough  of  Brooklvn) — (Official) — Bor- 
ough Asphalt  Co.,  1301  Metropolitan  Ave.,  at  $11,633,  submitted 
lowest  bid  for  regulating  and  paving  with  permanent  grade  1 
granite  pavement  on  6-in.  concrete  founiiation  Ralph  Ave. 
from  Eastern  Parkway  to  East  New  York  Ave.  and  with 
permanent  asphalt  pavement  on  6-in.  concrete  foundation 
from  East  New  York  Ave.  to  East  98th  St..  including  tri- 
angle at  East  New  York  Ave.  and  for  p-ratling  and  curbing; 
Brooklyn  Alcatraz  Asphalt  Co..  407  Hamilton  Ave.,  at  $2,545, 
for  regulating,  curbing  and  paving  with  permanent  asphalt 
pavement  on  6-in.  concrete  foundation  Albemarle  Rd.  from 
East  2nd  to  East  3rd  St.;  Sicilian  Asphalt  Paving  Co.,  41 
Park  Row,  Manhattan,  at  $8,192.  for  Sutter  Ave.  from  East 
9Sth  St.  to  Howard  Ave.;  Cranford  Co..  52  9th  Ave.,  at  $6,634, 
for  25th  Ave.  from  Stillwell  Ave.  to  86th  St.  and  84th  St.  from 
25th   to   Stillwell   Ave.      Noted   Apr.    20. 

N.  Y.,  Schenectady — Union  Paving  Co..  at  $0.88  per  sq.yd., 
submitted  lowest  bid  for  repairing  number  of  streets  with 
stone   filled   asphalt.      William    B.   Landreth,    City   Engr. 

N.  Y.,  LTtiea — Contract  for  paving  Mechanics  Lane.  Sunset 
Ave.  and  Miller  St.  awarded  to  HARRY  W.  ROBERTS  &  CO. 
Joseph  Kemper,   City   Engr.     Noted   Mar.   30  and   Apr.   13. 

N.  J.,  Belleville — Contract  for  paving  Bell,  Beech.  Bremond, 
Preston  and  Floyd  St.  with  warrenite  awarded  to  NORTHERN 
CONSTRUCTION  CO..  at  $2.03  per  sq.yd.;  Linden  Ave.  with  bi- 
tulithic  to  GLENFIELD  CONSTRUCTION  CO.,  at  $2.14  per 
sq.yd. 

N.  J.,  Morrisvllle — Contract  for  paving  North  Pennsylvania 

Ave.   awarded  to  H.   J.   CLARK. 
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Penn.,  Allcntonn — Board  of  Education  awarded  contract 
k"/-.^SL^.'i^"^-  tuil)inK  and  constructing  cement  walks  to 
GEORGE    H.    HAUDNKR,    at    $8,300. 

Penile  Kiinil  Vnlley  —  (Ullicial) — Contract  for  gradinp, 
SH'i''.','i*r  iV"'  l"^\'n&  portion  of  Main  St.  awarded  to  U  H. 
HILKMAN  &  CO.,  New  Kensington.  Estimated  cost,  $10,- 
000.      Noted    Mar.    23. 

Penii..  Scriintori — City  awarded  contracts  for  pavlnp  as 
follows:  Oliv.-.  .Moo.sic  and  rcplar  St.  to  WKHSTER,  GAYNOR 
CONSTIU'CTliiX  CO.;  .Soutli  Washington,  Mon.scy  and  Sander- 
son Avi-.  to  SWIOIC.VICV  Hitos.:  .Vsh  St.  to  M.  STIPI';  Dicker 
Court  to  N.\Tl().\Ah  I'AVlNfJ  CO.  W.  A.  Shunk,  City  Kngr. 
Noti'd   I\Iar.    KJ. 

Peiiii.,  1'iiiontown — Contract  for  1  ml.  paved  road  beKinnlng 
at  fork  of  road  about  1  mi.  southwest  of  Brownsville  and 
extendinK  in  southerly  direction  awarded  to  BROOKS  & 
CORNISH,  at   $lft,000.     Noted  Apr.  13. 

Md.,  TowHoii — Baltimore  County  Commissioners  awarded 
contracts  for  load  work  as  follows:  THOMAS  B.  GATCH  K- 
SONS,  RaspoliUiK,  Mil.,  at  $7.3fir)  for  1  mi.  macadam  on  Old 
Court  Rd.,  Tllo.M.\S  R.  MARTIN  &  SONS,  at  Jfi.lUU;  for  7  mi. 
concrete  macadam  on  Hollins  Ferrv  Rd.,  and  $3.34B  for  3  mi. 
concrete  maiadam  on  Annajjolis  Rd.  and  Mt.  Wilson  I.,ane, 
$22,011,    for    l.sr.    mi.    concrete. 

Vn.,  PeterHliuFK — Commissioners  of  Prince  George  County, 
Prince  George,  awarded  contract  for  concrete  highway  be- 
tween I'etersburg  and  Hopewell  to  AUSTIN  &  DEMMITT, 
Baltimore,  Md.,  at  about  .$110,000.     Noted  Dec.  23  and  Apr.  20. 

VV.  A'n..  ^VeNton — (Offlcial) — Contract  for  improving  Staun- 
ton and  Parkeisburg  Turnpike.  Weston  and  Hiverlv  Turn- 
pike. Weston  and  Oauley  Bridge  Turniiike  ami  Weston  and 
Clarksburg  Turnpike  awarded  to  RIDC.K  BROS.  Co.,  Pitts- 
burgh, Penn.,  at  $77,343.  L.  Troxell,  County  Clk.  Noted 
Apr.    6. 

VV.  Vo.,  'Wheeling — (Official) — Contract  for  paving  about  10 
mi.  of  county  roads  awarded  to  HATPIEI..D  CONSTRUC- 
TION CO.,  Huntington,  at  about  $171,000.  J.  M.  Oliver,  Jr., 
County   Engl-.     Noted   Feb.   17  and  Mar.   9. 

Ga.,  Antnista  —  Contract  for  paving  Central  Ave.  from 
Hickman  Rd.  to  Baker  Ave.  awarded  to  WHALEY  BROS. 
Estimated  cost,  $10,000.  N.  Wingfleld,  City  Engr.  Noted 
Apr.   27. 

Fla.,  Onde  City  —  Pasco  Countv  Commissioners  awarded 
contract  for  2  mi.  rock  paved  road  to  E.  H.  HOOD,  at  $fi,149. 

.\la.,  Lafayette — Chambers  County  Commissioners  awarded 
contract  for  .">o  mi.  sand  clav  roads  to  STANLEY  &  SINGER 
CONSTRUCTION  CO.,  Lafayette,  at  $80,000.  S.  E.  Fitch,  Engr. 
Noted    Apr.    20. 

Ala.,  Selmn — Contract  for  6  mi.  road  in  Dallas  County 
awarded  to  ('.  E.  SHUPTRINER,  Central  Mills.  W.  O.  Cris- 
man,  Selma,   Engr.     Noted  Mar.  23  and  Apr.  6. 

La.,  Slireveport — (Official) — Contract  for  5.2  mi.  gravel  road 
in  Caddo  Parish  awarded  to  S.  A.  GANO,  Jackson,  Miss.,  at 
$12,865.      J.    T.    BuUen,    Parish,    Engr.      Noted   Apr.    6. 

Ky.,  CanipbellMville — Taylor  County  Commissioners  awarded 
contract  to  J.  A.  PETERSON,  A.  J.  ARVIN  and  HARRY 
EDWARDS  for  rebuilding  1  mi.  of  road  leading  out  of  Camp- 
bellsville  on  Saloma,  Spurlington  and  Greensburg  Rd.,  respec- 
tively. 

Ky.,  Russellvlllo — County  Commissioners  awarded  contract 
for  construction  of  Franklin-Morgantown  Rd.  to  RHEA  G. 
PRICE,  Auburn,  at  $12,000. 

Oliio.  .Vkron — Contract  for  3  mi.  brick  pavement  awarded 
to  W.  W.  HATCH  &  SONS,  at  $58,000.  J.  A.  Gehres,  City 
Engr. 

Ohio,  .Vkron — County  awarded  contract  for  grading,  drain- 
ing, curbing  and  paving  with  monolithic  type  of  brick  pave- 
rneiit  Section  No.  3  of  South  Arlington  Rd.  to  W.  W.  HATCH, 
Goshen,  Ind.,  at  $57,598. 

Ohio,  .\kron — County  awarded  contract  for  grading,  drain- 
ing, paving  and  curbing  with  monolithic  type  of  brick  pave- 
ment Section  No.  2  of  Richfield  Rd.  to  WINDSOR  CONSTRUC- 
TION   CO.,    Akron,    at    $63,594.      Noted    Mar.    30. 

Ohio,  ,\kron — County  awarded  contract  for  grading,  drain- 
ing, curbing  and  paving  with  monolithic  t.vpe  of  brick  pave- 
ment Section  No.  2  of  Copley  Rd.  to  E.  McSH.\FREY  &  SON, 
Akron,    at    $27,434.      Noted    Mar.    30. 

Ohio,  .\kr-:)n — County  awarded  contract  for  grading,  drain- 
ing and  inipvoving  with  water  bound  macadam  Payne  Rd. 
to   J.   C.   DEVINE   CO.,    Alliance,   at   $8,014.      Noted   Mar.   30. 

Ohio,  Akron — County  awarded  contract  for  grading,  drain- 
ing, curbing  and  paving  with  monolithic  t.vpe  of  brick  pave- 
ment Section  No.  1  of  Mogadore  Rd.  to  McALONAN  BROS., 
Akron,    at    $:n.710.      Noted    Mar.    30.    , 

Ohio,  .Amsterdam — (Official) — Contract  for  paving  Liberty 
St.  from  east  side  of  Market  St.  to  end  awarded  to  LIGGITT 
&  STRINGER,  Hopedale,  at  $4,575.  O.  D.  Hersh,  City  Clk. 
Noted  Apr.   13. 

Oliio,  Cincinnati — (Official) — Contract  for  improving  TTess 
Ave.  awarded  to  WAGNER  &  BOEHNTNG,  1319  Main  St.,  Cin- 
cinnati.     Frank    Krug,   City   Engr.      Noted   Apr.   6. 

Ohio,  Cleveliuul — P.oard  of  Control  awarded  contract  for 
paving  Herriek  Rd.  to  RIELEY  BROS,  348  Arcade,  Cleveland, 
at  $4,300.     Robert   Hoffman,   City   Engr. 

Ohio,  CoInmlHis — R.  W.  McCoy,  at  $5,686,  submitted  lowest 
bid  for  paving  Postlewaite  Rd.  and  Thomas  Prugh,  at  $7,120 
and  S7.175,  for  Reese  Rd.     Noted  Apr.  13. 

Ohio,  CoiiinilMiM — Lowest  bids  received  Apr.  28  by  Clinton 
Coweii.  State  Ilighwav  Comr.,  for  road  work  in  (a)  Cbirk 
Countv,  Springtield-TTrbana  Rd.:  (a-1)  Champaign  County, 
Urbana-West  Jefferson  Rd.;  (b)  Coluinbia  County,  Cleve- 
land-East Liverpool  Rd.:  (c)  Crawford  County,  Bucyrus- 
Galion  Rd. ;  (c-1)  Bucyrus-Marion  Rd.:  (c-2)  Columbus-San- 
dusky Rd.:  (d)  Delaware  County,  Columbus-Sandusky  Rd.; 
(d-1)"  Delaware-Mt.  Gilead  Rd.:  (d-2)  Columbus-Sandusky 
Rd.;  (e)  Franklin  County,  Columbus-Sandusky  Rd.;  (f) 
Geauga   Countv.   Burton-Bloomfield   Rd.;    (f-1)    Chagrin   Falls- 


Greenville  Rd.;  (g)  Greene  County.  Dayton-ChlUlcothe 
Rd.;  (h)  Jefferson  County,  Skelly-Empire  Rd.;  (h-1)  Ohio 
River  Rd.:  (i)  Knox  County,  ,Mt.  Vernon-Coshocton  Rd.;  (i-1) 
(  olumbus-Millersburg  Rd.;  (J>  Logan  Countv,  Urbana-Belle- 
rontaine  Rd. ;  (k)  Mahoning  Countv,  Youngstown-New  Bed- 
ford Rd.;  (1)  Mercer  County,  Celina-Greenville  Rd.;  (m)  .Miami 
County,  Dayton-Troy  Rd.;  (n)  Monroe  County,  Woodsfleld- 
-Marietta  ltd.;  (o)  Muskingum  Countv.  Zanesvllle-Caldwell 
Rd.;  (p)  Portage  County,  Cleveland- lOast  Liverpool  Rd.;  (q) 
Ross  County,  Chillicothe-Lancaster  Rd.;  (r)  Stark  County, 
Akron-Canton  Rd.;  (s)  Tuscarawas  Countv,  N<-w  Philadel- 
phia-Uhrichsville  Rd.;  (t)  I'nion  Countv,  Urbana-Marvsville 
Rd  ;  (u)  Washington  County,  >Iafietta-McConne(lsville 
Rd.;  (u-1)  Athens-Marietta  Rd.;  (v)  Wood  Countv,  Bowl- 
ing Green-Perrysville  Rd.;  (v-1)  Bowling-CJreen-Perrys- 
ville  Ftd.;  (w)  maintenance  and  repair,  Ashland  Countv.  Ash- 
land-Loudenville  Rd.;  were  as  follows:  S.  W.  Wrightdell, 
Logan,  (a-1)  $12,556;  Sylvester  Baughman,  Marvsville,  (a) 
$39,626;  Public  Contracting  Co.,  Elyria,  (b)  $32,750;  L.  R. 
McMichaels,  Rucyrus,  (c)  $31,800;  (c-1)  $20,500;  Brady  & 
Drake,  .Marion,  (c-2)  $10,560;  Kleiner,  Stewart  &  Kleiner, 
Delaware,  (d)  $11,620;  (d-2)  $30,369;  Brewer,  Tomlinson  & 
Brewer,  Chillicothe,  (d-1)  $36,<>62:  (q)  $12,973;  Culbertson  & 
Culbertson,  P.ichmond,  Ind.,  (e)  $47,848:  L.  H.  Young,  West 
Au.stintown,  (f)  $35,(133:  Farrell  lOngineering  and  Construc- 
tion Co.,  Cleveland,  (f-1)  $28,153;  McGarrv  &  Sparks,  Colum- 
bus, (g)  $30,500;  W.  R.  Heburn.  Mt.  Pleasant,  (h)  $14,358; 
Springer  &  Springer,  Wheeling,  W.  Va.,  (h-1)  $21,471;  .Mans- 
field Construction  Co.,  Mansfield,  (i)  $21,678;  (i-lj  $47,570; 
Arthur  &  Cox,  Belle  Center,  (J)  $25,746;  Evans  Bro.s.,  (k) 
$10,864:  Hirsh,  Lile  &  Hir.sh,  Celina,  (1)  $45,314;  C.  E.  William-S, 
(m)  $.'')2.326:  Juniper  &  Son,  Nelsonville,  (n)  $33,000;  Hughes 
&  Smith,  Malta,  (o)  $23,680;  Morgan  Bros.,  Ravenna,  (p) 
$40,300;  Smith,  Krabell  &  Siffert,  Canton,  (r)  $124,462;  Pace 
Bros.,  Cleveland,  (s)  $44,155;  J.  L.  Porter,  Marvsville,  (t) 
$3,133;  MeElfresh.  Danford  &  Grover,  Caldwell,  ("u)  $12,996; 
Engineering  Service  Co.,  Columbus,  (u-1)  $18,250;  Grav  Bros., 
Howling  Green,  (v)  $33,000;  (v-1)  $39,400;  Gallagher,  &  Aaron, 
Youngstown,     (w)    $17,859.      Noted    Apr.    20. 

Ohio,  Delaware — (Offlcial) — Contract  for  repairing  all  side- 
walks in  city  during  year  awarded  to  LAMBERT  BROS.  & 
WIRT,   Delaware.     G.  .S.   Irwin,  City  Engr.     Noted  Apr.   13. 

Ohio,  Port  Ciinton — Countv  Commissioners  aw.arded  con- 
tract for  3  mi.  of  road  to  WEIS  BROS.  &  BURMAN,  Elmore, 
at   $22,068. 

Ohio,  Stenbenville — Neville  Bros.,  at  $38,741.  submitted 
lowest  bid  for  brick  road  beginning  at  terminus  of  West 
Market  St.  Rd.  p.avempnt  at  corporation  line  of  city  and  run- 
ning westward  .along  Steubenville  and  (Cambridge  Rd.,  to  point 
near    Hukill's    School    House.       Noted    Apr.    20. 

Ind.,  EvanMviiie- — -Contract  for  furnishing  Vanderburgh 
County  with  30.0O0-gal.  road  oil  awarded  to  INDIAN  REFIN- 
ING CO.,  at  $147,600. 

Ind.,  InilianapoliH — Contract  for  paving  Central  Ave.  from 
38th  to  43rd  St.  awarded  to  AMERICAN  CONSTRUCTION 
CO.,   at    $37,558.      B.   J.   T.   Jeup,   City   Engr.      Noted   Mar.   9. 

Ind.,  Leitanon — (Official) — Contract  for  paving  Dicks  St. 
awarded  to  B(K)NE  CONSTRUCTION  CO..  Lebanon,  at  $4,500. 
Walter  Whitecotton,  City  Engr.     Noted  Mar.  30. 

In<].,  Lebanon — (Official) — Contract  for  gravel  roadway  in 
Esplanade  St.  awarded  to  BOONE  CONSTRUCTION  CO.,  Leba- 
non, at  $4,400.  Walter  Whitecotton.  City  Engr.  Noted 
Apr.    13. 

Ind.,  Michigan  City — (Official) — Contract  for  paving  Lake 
Ave.  awarded  to  REED  &  REED.  Michigan  City;  Union  St. 
to  HODSON-DAVID  CONSTRI'CTION  CO.,  Gary.  A.  Spy- 
chalski.    City    Clk.      Noted    Mar.    23    and    Apr.    13". 

Ind.,  Princeton  —  Gibson  County  Commissioners  awarded 
contract  for  constructing  7  mi.  roads  to  DOZIER,  DUNKEL 
AND  LANE.   Mt.  Carmcl,  at  $30,450. 

Ind.,  Richmond — (Official) — Contract  for  paving  Richmond 
St.  awarded  to  ANDREWS  ASPHALT  PAVING  CO.  Hamilton. 
Ohio,  at  $1.84  per  sq.yd.  Fred  R.  Charles,  City  Engr.  Noted 
Mar.     30    and     Apr.     27. 

Ind.,  South  Benil — Contract  for  gravel  road  in  Penn  Town- 
ship awarded  to  V.  W.  PARKER,  Hammond,  at  $16,000. 

Ind.,  'VVInehejiter  —  Contract  for  improving  Johnson  Rd. 
awarded  to  BURKE  CONSTRUCTION  CO.,  Anderson,  at  $24.- 
771. 

Mirh.,  Grand  Rapids — Contract  for  repaving  Ottawa  Ave. 
from  Lvon  to  Michigan  .St.  with  brick  awarded  to  CAR- 
PE.NTER  CONSTRUCTION  CO.      W.   S.   Moore  City  Engr. 

Mich.,  (irand  Rnpidn — Kloote  &  Son.  at  $15,329.  submitted 
lowest   bid   for  improving  Oak  St.     W.  S.   Moore,  City   Engr. 

Mich.,  <;rana  RapidN — Peter  Vander  Veen,  at  $10,443.  sub- 
mitted lowest  bid  for  improving  Giddings  Ave.  W.  S.  Moore, 
City    Engr. 

Mich.,  Mt.  Clemens — Contract  for  2  ml.  road  in  Warren 
Township   awarded   to   HERMAN   C.   HARTWAY,   New   Haven, 

at    $9,67o. 

III.,  Arlington  Heights — (Official) — Lowest  bids  received 
Apr.  27  for  97,790  sq.yd.  of  asphaltic  concrete  pavement, 
including  grading,  curbing  and  constructing  sewers  were  as 
follows:  Standard  Paving  Co.,  $161,868  for  Mexican  asphalt: 
F.  P.  Caughlin,  $162,020  for  Trinidad  asphalt:  Hodson-David 
Construction  Co..  $172,931  for  Texaco  asphalt.  Ewing  &  Allen, 
11  West  TSIonroe  St.,  Chicago,   Engr.     Noted  Apr.  20. 

III.,  Moline — Contract  for  paving  various  streets  of  citv 
with  asphalt  awarded  to  McCARTHY  IMPROVICMENT  CO.,  at 
$43,559.     LyIe  Payton.  City   Engr.     Noted  Feb.  17  and   Mar.  22. 

111.,  Mt.  Carroll — Contract  for  paving  Main  St.  from  Market 
St.  to  Broadway  awarded  to  GUNG-GRAHAM  CO.,  Freeport, 
at  $23,290. 

III.,  Ottawa — Contract  for  paving  Ottawa  Ave.  awarded  to 
P.  E.  B.\LL,  Hampshire,  at  $32,446.  G.  L.  Farnsworth,  City 
Engr. 

III..  Peoria — Jansen  &  Zoeller  submitted  lowest  bid  for 
paving  McLean-Prince  St.  Paving  District.  L.  D.  Jeffries,  City 
Engr. 
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■  II..  SiirliiKlU-lil  Contiiiil  for  imvliiK  -llli  .St.  wllli  cn-oiiotu 
wo.ul  l.l.M-kM  iiNvard.-.l  to  J.  ().  TATTIOUSON  ti  I'O..  ut  $13,815. 
Willi.'    1>.    SiM'U-y.   I'lt.v    lOiiKl'. 

U  In.,  .\|i|ilr<oii — (iarvi-y  &  \Ve>  riiborK  Cn.,  Apiilftoii,  »iil)- 
iiiltti'il  lo\v(!St  bid  III  f:<.2!>  pi-r  Mt|..V(l.  fur  piivinK  •IoIiiihoii  .St. 
Willi  HiiiiilHtoiio  iiiul  $2.3(1  for  Miipli-  (iriivi<  Aw.  with  brick  iiiul 
•r   lln.    ft.    for   roiicri'to   riiib   luiil   KUttei-.      A.   C    l{oinl<'.v, 


■I Ml',    per 
fit.v  Klin 


\VI«..  Ilrltiil — Coiitnu'l  for  iipproxlinali'l v  sn.OOO  hi|..v<I.  uh- 
phalt  iiaviiin  ii«aiil.-il  to  (;(t()l>  ItliAK.S  <'(  iNSTHl'CTlO.N  <'()., 
rhli-a>;o.  111.,  and  \V.  S.  I'AlilO.  lOslliuatrd  to.sl,  $ir.(I.O(IO. 
«J.    K.    ll.i'blnk,    (Ml.v    KiiKT.      Nol.-.l    Mar.    2   and    30. 

Win,  lOiiuIr  HIvor — Conlrai-t  for  jtrubblnt?  and  KradlnK 
l(i  mi.  of  pul.lii-  hlnliwav  In  VHmh  l'oiinl.v  awarded  to  W.  II. 
HKNT.  .state    l.ino.   al    $!».2r>(i. 

WIm..  KfiioHliii — Hoaril  of  Siiix'ivlsorH  of  County  nwiirdod 
conliai't  for  pavlnn  .slicrldan  Ud.  with  iflnfoiced-conereti-  to 
John   Karow.   Waukt'Kan.   111.,  at   "I'Aii'.  per  sq.yd. 

Win.,  Miirliifttr  rontrart  for  about  ll.ono  Hq.yd.  rcln- 
forcod-concri-tc  pavcniont  awarded  to  C.  JOHNSON,  OshkoHh, 
at    $1(;."1S.      A.    1..    IlllUw.  t'lty    ICiiRr.      Noted   Apr.    6. 

Win.,  Mlltvniikre — Countv  ("oniml.s.sioner.s  awnrdid  contract 
for  pavhiK  \liit  St.  to  liADCl'IK  CONSTKUCTION  Cn..  at 
$ti.L'»iO:  Wa.shliiKton  Hlvd.  to  WHITK  CONSTUUCTION  CO., 
nt    $i:i.7,M>. 

\VI.M..  KncliM' — Contract  for  paving  12th  St..  Krank.-fvlUo  and 
Yorkvllle  Kd.  awarded  to  MUNICII'AI.  Kgllll'.M  lONT  Co.. 
Chica>;o.  111.,  at  $11,226.  $!i,03fi  and  $li.lOS.  respectively.  Noted 
Apr.   27. 

WIh.,  'WnMhIiurn — Contract  for  pavlnp  1st  Ave.  with  brick 
awarded  to  T.  K.  WOOLI.KY,  Ln  Crosse,  at  $2.22  per  sq.yd. 
Noted    Feb.   21   and    Mar.   23. 

lown.  Akron — Citv  awarded  contract  for  paving  to  C.  P. 
I.YTI-K    CONSTRUCTION    CO.,    at    $30. 000. 

■  own,  AIkoiiii — Contrac-t  for  about  14.000  yd.  pavinf;:  award- 
ed to  C..   \V.  .JOHNSON,   AlRona.      1).   I-.   I-cffert.  County   Enpr. 

lowfi.  .\iiieK — Contract  for  paving  5th  St.  awarded  to  DES 
MOINES  ASl'HALT  I'AVINC,  CO..  I)es  Moines.  J.  Q.  Quick- 
ham.    City    Enpr.      Noted    Apr.    27. 

lown,  Clinton — Contracts  for  road  works  awarded  to  UOR- 
ERT  \VITT10.  Wheatland,  CAREY  &  SONS.  Clinton  and  JOHN 
n.  KANE.     F.  G.  Hansen.  County  Audr.     Noted   Mar.   2. 

Iowa,  Davenport  —  Contract  for  prradinpr.  ^ravelinp;  anil 
macadamizing  number  of  county  roads  awarded  to  JOHN  FEY, 
Davenport,  at  $4. .101   and  A.  KORNEMAN.   Muscatine,  at   $7,037. 

lon-n,  DoM  MolnoH — Citv  awarded  contract  for  repaying 
20th    St.    to    WAONER    CO.      Karl    Kastberg,    City    Engr. 

lonn,  Inillnnoln  —  Contract  for  about  3%  mi.  paving 
awarded  to  I.YTT.E  CONSTRUCTION  CO.,  Sioux  City,  at  $80,- 
000.      A.    II.    Gilliland.    City    Engr.      Noted    Apr.    13. 

lovn,  ^Inrlon — Contract  for  15  blocks  of  paving  awarded 
to    FORD    RAVING    CO.,    Cedar    Rapids,    at    $27,062. 

lonn,  Mn.N«n  City — Contract  for  24  mi.  county  roads  award- 
ed   to    SHUGART    &    MUNSON,    Nevada,    at    $22,700. 

Iowa,  Spencer — Citv  awarded  contract  for  constructing 
cement   sidewalks   during   year   to   JOHN   SPENCER. 

Mlnn„  Duluth — Contrai^t  for  paving  Central  Ave.  from 
Codv  St.  to  railwav  tracks  with  1 -source  concrete  pavement 
awarded  to  A.  N.  NELSON,  at  $28,654.  L.  Ayers,  City  Engr. 
Noted    Apr.    13. 

Minn..  Frn/.ee — Contract  for  paving  portions  of  State  Rd. 
No.    1    and    3   awarded   to   DELTA   DAGGETT,    at   $7,532. 

Minn.,  Ivanhoe — All  bids  rejected  for  grading  state  roads 
Nos.    2.    3,    12    and    13.      Karl   A.   Hansen,   Co.    Audr. 

Minn.,  !\lo«>rheail — Bids  were  received  for  paving  8th  St. 
from  J.  Kennedv.  S.  Birch  and  General  Construction  Co.  A. 
M.   Hopeman,   Consult.   Engr.      Noted  Feb.   24  and  Apr.   6. 

Kan.,  Clay  Center — Contract  for  4,300  yd.  paving  awarded  to 
A.  R.  Y'OUNG.  Lawrence,  at  $1,92  per  yd.  C.  R.  Welsh,  City 
Engr.     Noted  Mar.  2  and  Apr.  27. 

Kan.,  Digliton — Contract  for  grading  about  41  mi.  road 
awarded  to  W.  CROWL.  Dighton,  at  $45  per  mi.  E.  A.  Lamb, 
County  Clk.      Noted   Apr.   6. 

Kan.,  Dodge  City — Contract  for  paving  Chestnut  St.  award- 
ed to  A.  R.  Y'OUNG.  Lawrence,  at  $22,400.     W.  E.  Baldry,  Engr. 

Kan..  Manhattan — Contract  for  paving  15  blocks  with 
asphaltic  concrete  awarded  to  AVATTS  &  AMMERMAN.  Salina, 
at  $1.22   per  yd.      Fred   Walters,    City   Engr.      Noted   Mar.    30. 

Kan..  Salina — Citv  Council  awarded  contract  for  paving 
Concord  St.  to  SECURITY  PAVING  CO.,  Kansas  City.  P.  G. 
Wakenhut.  City  Engr. 

Neb.,  Lincoln — Contract  for  paving  and  grading  in  Dis- 
trict No.   19  awarded  to  ROBERTS  CONSTRUCTION  CO. 

S.  D.,  Pierre — County  awarded  contract  for  grading  on 
Black   and    Yellow   Trail   to    C.   GUNSALUS. 

N.  D.,  Kenmare — Contract  for  constructing  sidewalks  and 
crossings  awarded  to  C.  NELSON. 

N.  D.,  MInot — Contract  for  constructing  cement  sidewalks 
awarded   to  G.    BRANGSTVEERD.      Estimated    cost,    $50,000. 

Mont.,  liivingston — Contract  for  paving  2nd  St.  from  Lewis 
to  Gevser  St.  awarded  to  WARREN  CONSTRUCTION  CO.,  at 
$2.06  per  sq.yd. 

Mont.,  Mis.souIa — (Official) — Contract  for  curbing  and  con- 
structing sidewalks  in  various  streets  awarded  to  W.  L. 
HOGUE,    Missoula.      W.    S.   Hathaway,   City    Engr. 

Mo.,  Kansas  City — D.  Monroe  submitted  only  bid  for  im- 
proving Blue  Tank  Road,  for  County,  at  $50,333.  County  Com- 
missioners also  rejected  bids  for  improving  Collins  Rd.  A. 
Southern,    Co.    Engr. 

Mo.,  Kansas  City — Contract  for  grading  and  macadamizing 
and  constructing  bridges  on  4  ml.  stretch  of  road  connecting 
Lees  Summit  Rd.  and  Cass  County,  awarded  to  KANSAS 
CRUSHER  CO.,  at  $39,333. 


>l<>..  <lii>H»lllc  -Coiitriict  for  liavliig  aboiil  10  bloek.>i  with 
vi'ilieul  illier  bilek  with  HHplialt  tiller  awarded  to  Ml'/rUO- 
I'OLITAN  PAVING  CO.,  SI.  Johci.Ii.  al  $l.X!l  per  vd.,  with 
tarvia  Illier  at  $I.SI.  C.  MeCriie.  Glendalu  Itblg.,  KanHas  City, 
Engr.      N d    Feb.    17. 

>!«.,  OrcKon  Contract  for  maeadaui  paving  In  cllv  award- 
ed to  ItlOINI'IRT  CONSTRUCTION  CO..  St.  Jonepb,  .it  $H,30fi; 
aH|)li.ill  paving  to  A.  JAICKS  <;o.,  KaiiHaM  Clly.  at  $32,()2K. 
Noted    Apr.    ti. 

>!«.,  SI.  JoMcph — Clly  Council  awarded  contriictB  for  paving 

lo    ItlOINEItT    PROS.,   St.  J ph.  and    A.   JAICKH.    KiinHttM  City. 

h..Hlini.iteil    eoHl.    $15,000.      C.    P.    Hoff,    City    Engr. 

Mo.,  'I'renton  Coiitiael  for  iiaving  TIndall  Ave.  from  14th 
St.  to  .Moberly  Park  awarded  to  HOOVIOR  PROS.  CIONSTRIIC- 
TION    CO.      .Noted    .Mar.    23. 

'I>x..  ilnrllcit  (Olllclal) — Contract  for  approximately  27,- 
200  Mq.yd.  paving  .iwariled  to  LICVY  *  LICVY,  DallnH,  ut 
$05,!I5S.       R.    T.    Smith.    Clly    Engr.      Noted    Ai.r.    13. 

Tt'x.,  Ilryan-  HrazoH  County  .-iwarded  contract  for  paving 
load  from  Bryan  to  Aurlcullural  and  Mechanh'al  (;ollcge,  5 
ml.,    to    UVALDE    ROCK    ASPHALT    CO.,    Meauniont. 

'IVx.,  I.ockluirt-  Contrael  for  3  ml.  S.in  Antonio-Houston 
National  llli;lnvay  awarded  lo  .1.  T.  ll.A.MIOR.  Seguln.  Citizens 
voted    $50.(111(1    bonds   for    work. 

Okln.,  ArilniMrc — (^ontracl  for  p.aving  G  .St.  from  Stanley 
Blvd.  to  Moore  St.  awarded  to  SOUTHWESTERN  OUAVEU 
CO.,    Ardmore,    at    $8,908. 

Colo.,  l'ucl>lo(0(IiclaI)— Contract  for  Improving  Court  .St. 
and  Gland  Ave.  Paving  Di.itrli-t  bv  paving,  curbing,  gut- 
tering and  construct  inn  sewers  awarded  to  AXTON  &  .SPRAT- 
LION.  Pueblo,  at  $122,933.  D.  P.  Gaymon,  City  Engr.  Noted 
Feb.    3    and    Aj)!-.    27. 

AVnsh.,  lOverett — County  awarded  contracts  for  road  work 
as  follows:  83.100  sq.yd.  between  Silver  I>ake  and  Uothell  to 
P.  G.  DUNN  &  CO.,  Spokane,  at  $114,000;  40,000  sq.yd.  road 
work  and  9,222  sq.yd.  paving  on  41st  St.,  Everett,  to  MARK 
O'DELL,  Boston.  lilk..  Seattle,  at  $59,000  and  $12,600.  respec- 
tively; 37,000  sq.yd.  paving  on  road  betwi'en  Everett  and 
Silver  Lake  to  BANCROFT  &  MORCIAN,  Everett,  at  $51,400. 
W.  C.    Bickford.   County    Engr.      Noted    Apr.    13. 

AVash.,  PalouMc — Contract  for  paving  Main  St.  awarded  to 
WASHINGTON  PAVING  CO.,  Seattle,  at  $32,629.  Noted 
Apr.   20. 

Wash.,  Seattle — F.  McCLELLAN,  Globe  Block,  at  $8,001, 
awarded  contract  for  paving  9th  Ave.  A.  H.  Dlmock,  City 
Engr.      Noted   Jan.    13. 

A^'asli.,  Spokane — Count.v  awarded  contract  for  construct- 
ing Inland  Empire  Permanent  Highway  No.  13-H  from  Deer 
Park  to  Stevens  County  line  to  MITCHELL  BROS.,  Spokane, 
at    $34,757.      Noted    Mar.    23. 

Wash.,  Stevenson  —  Contract  for  highway  from  Clarke 
County  line  to  Cascades  awarded  by  county  to  PORTER 
BROS.    &   CO.,   at    $54,630.      Noted   Apr.   6. 

Ore.,  Portland — Contract  for  grading  and  paving  Broadway 
from  Larrabee  St.  to  Union  Ave.  awarded  to  OREGON  INDE- 
PENDENT PAVING  CO.,  at  $45,490.  Philip  H.  Dater,  City  Engr 

Calif.,  Anaheim — George  R.  Curtis.  Los  Angeles,  submitted 
lowest  bid  for  grading  and  paving  West  Broadway  between 
Los  Angeles  St.  and  city  limits  and  East  Broadway  between 
South   East  and  Los  Angeles  St. 

Calif.,  Los  Angeles — Fred  Hoffman,  Long  Branch,  at  $26,- 
982,  submitted  lowest  bid  for  concrete  pavement  on  Pico 
Blvd.,    about    4.4    mi.      Noted    Apr.    6. 

Calif.,  Los  Angeles — White  &  Gaskill,  Long  Beach,  at 
$14,191,  submitted  lowest  bid  for  oiled  macadam  pavement  on 
Coast    Blvd.,    about    2.57    mi.      Noted   Apr.    6. 

Calif.,  Los  Angeles — Contract  for  paving  Workman  Mill 
Rd.  between  Whittier  Rd.  and  Pomona  Blvd.  awarded  to 
JAMES   L.    FRAZER.    Long    Beach,    at    $34,223.      Noted    Apr.    27. 

Calif.,  Los  Angeles — Contract  for  oiled  macadam  pavement 
on  Beseline  Rd.  between  San  Antonio  and  Mills  Ave.  award- 
ed to  W.   CAZAUX.   at   $5,512.      Noted   Apr.    27. 

Calif.,  Los  Angeles — Contract  for  concrete  paving  on  1.51 
mi.  highway  near  Palo  Verde  Station  in  Rd.  Improvement 
District    No.     61    awarded     to    S.     C.     CONTRACTING    CO.,    at 

$19,700. 

Calif.,  Los  Angeles  —  Contract  for  improving  Lexington 
Ave.  awarded  to  COAST  CONSTRUCTION  CO.,  1419  East  29th 
St.,   at   $5,267.      Homer   Hamlin,    City    Engr. 

Calif.,  Sacramento — A.  MEISS  awarded  contract  for  grad- 
ing, curbing,  guttering  and  constructing  sewer  on  K  St. 
F.    C.    Miller,    City    Engr. 

Calif.,  San  Francisco — Board  of  Public  Works  awarded 
contracts  for  street  work  as  follows:  FEDERAL  CONSTRUC- 
TION CO..  Sharon  Bldg..  Bav  View  and  Rhode  Island  St.,  at 
$8,124  and  $14,813,  respectively:  EATON  &  SMITH,  407  11th 
Ave.,  Hudson  Ave.  at  $7,950:  RANSOME-CRUMMEY'  CO..  Oak- 
land,  43d  Ave.   at   $10,611.     M.   M.   O'Shaughnessy,  City  Engr. 

Calif..  San  Pedro — Contract  for  grading  1st  St.  awarded  to 
CALIFORNIA-ARIZONA  CONSTRUCTION  CO.,  1700  East 
Washington  St.,  Los  Angeles,  at  $6,233. 

Calif.,  Tropico — Contract  for  improving  portions  of  Adams 
St.  awarded  to  E.  SHELLING.  660  West  Jefferson  St.,  Los 
Angeles,   at   $10,933.      Noted   Mar.    9. 

Calif.,  A'entura — Contract  for  8  mi.  of  Santa  Paula-Fillmore 
Highway  awarded  to  BRASHEAR-BURNS  CO.,  Van  Nuys 
Bldg.,   Los  Angeles,  at  $34,017. 

Ont.,  Berlin — Contract  for  6.000  sq.yd.  concrete  pavement 
awarded  to  E.  T.  HOLLAND,  Ingersoll,  at  $9,468.  H.  Johns- 
ton, Engr.      Noted  Apr.   6. 

Ont.,  Kingston — (Official — We  have  been  informed  that  cit:' 
will  widen  Thomas  St.  by  day  labor.  R.  J.  McClelland.  City 
Engr.     Noted  Apr.  13. 
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Out.,  Kichmond  Hill — (Offlcial) — We  have  been  informed 
that  city  will  lay  number  of  sidewalks  by  day  labor  under 
supervision  of  City  Council.  A.  J.  Hume,  City  Clk.  Noted 
Apr.   20. 

Ont.,  Toronto — Contracts  for  paving  and  constructing  side- 
walks awarded  by  Board  of  Control  as  follows:  GODSON 
CONTRACTINC;  CO..  LTD.,  Manning  Chambers.  Arundel,  Cil- 
mour  and  IVIaher  Ave.  with  asphalt,  $lfi,976;  ("ONSTIUICTING 
&  PAVING  CO.,  LTD.,  Confederation  Life  Chambers,  Barber, 
lOvelyn,  (llenvvood  and  Kennedy  Ave.  with  asphalt,  $.'!0,797; 
STANDARD  CONCRETE  PAVING  CO.,  1S7  Concord  Ave.,  con- 
crete .sidewalk  on  Mouii teiioel  Ave.  and  Weston  Rd.  at  6r>c. 
and  $1.0:i  per  lin.ft.;  R.  C.  HARRLS,  Conir.  of  Wks.,  Glendenan 
Ave.  with  bitulithic,  $1S,797;  GR.\.\'T  CONTRACTING  CO., 
LTD.,  50  Front  .St..  K..  Glenwood  Ave  and  Cherry  St.  with 
brick  block,  $6,020;  RIVERDALE  CONCRIOTE  PAVI.NG  CO., 
264  Jones  Ave.,  concrete  sidewalk  on  Eastern  Ave.,  63%c. 
per  lin.ft. 

INDUSTRIAL  WORKS 
Proposed  Work 

Maine,  Portland — T.  A.  Huston  Co.  plans  factory  at  Forest 
Ave.  and   Bedford   St.,   Portland. 

N.  H.,  Ilerlln — International  Paper  Co.  plans  to  build  plant 
at   Berlin.      Estimated    cost,    $1,500,000. 

MnNN..  Attleboro — Home  Bleach  and  Dye  Co.  plans  3-story 
brick   factory   at  Attleboro. 

MasH.,  Attleboro — Plans  being  prepared  for  additions  to 
plant  of  R.  Wolfenden  &  Sons. 

MaM.s.,  Boston — (Charleston) — Plans  being  prepared  for  2- 
story,  80xl50-ft.  factory  on  Medford  .St.  for  Sears-Cook  Corpor- 
ation,    40     Main     St.,     Everett.       Estimated     cost,     $40,000. 

MaHs.,  Boston — W^illys-Overland  Automobile  Co.,  Toledo, 
Ohio,  plans  8-story,  200x225-ft.  reinforced-concrete  warehouse 
at  Boston.  Estimated  cost,  $300,000.  Mills,  Rhinos,  Bellman 
&  Nordhoff,  Toledo,  Ohio,  Arch. 

MaKM.,  Fall  River — Plans  being  prepared  for  3-story  con- 
crete dye  house  for  American  Thread  Co.  Estimated  cost, 
$300,000.     R.  H.   Cook,   Gen.   Mgr. 

Mass.,  Gloucester — Cunningham  &  Thompson  Co.  plans 
factory.      Martin    &    Preethy,    Boston,   Arch. 

Mass.,  Lawrence — Plans  prepared  for  5-story  addition  to 
plant  of  George  F.  Kunhardt  Mills,  Island  St.  Estimated  cost, 
$140,000. 

Mass.,  Lotveli — Mears  Adams  Shoe  Co.  plans  addition  to 
plant  at  Lowell. 

MaHS.,  Maiden — Plans  being  prepared  by  Whitten  &  Spring- 
all,  Arch.,  110  State  St.,  Boston,  for  1-story,  90xll0-ft.  garage 
for  David  F.  Cosgrove,  575  Broadway,  East  Maiden. 

MasH.,  Mlllbury — Stoddard  Rubber  Co.  plans  additions  to 
plant   on   Howe   St. 

Mass.,  North  Adams — William  Johnson  will  build  foundry 
on  Ashland  St. 

Mass.,  North  Adams — Henry  N.  Teague  plans  garage  on 
North  St. 

Mass.,  Southbridge — Dupaul.  Lockhart  Optical  Co.  plans  2- 
story,  40x65-ft.  factory  on  Macey  St. 

Mass.,  Stonehnm — Preliminary  plans  being  prepared  by  E. 
B.  Stratton.  Arch.,  150  Devonshire  St.,  Boston,  for  factory 
for  Dadmum   Co.,   1   Washington   St.,    Boston. 

Mass.,  Web.ster — J.  B.  Prescott  &  Son  plans  addition  to 
plant.     Estimated   cost,   $10,000. 

Mass.,  Worcester — Denholm  &  McKay  Co.  plans  addition  to 
I)lant  on  Chase  Court.  Estimated  cost,  $100,000.  Frost  & 
Chamberlain,   Slater   Bldg.,   Worcester,   Arch. 

Mass.,  Worcester — I'nited  Wholesale  Grocery  Co.  plans  4- 
story    concrete    warehouse    on    Grafton    St.      Estimated    cost, 

$40,000. 

Conn.,  Hartford — Central  Worsted  Co.  plans  addition  to 
plant  at  Hartford. 

N.  Y.,  Bini;hnniton — Plans  being  prepared  bv  T.  I.  Lacey  & 
Son,  Arch.,  for  building  for  W.  E.  Ogden  &  Co.  at  Court  and 
Jay  St.      Estimated   cost,   $25,000. 

N.  Y.,  BiifTnlo — Pierce  Arrow  Motor  Car  Co.  granted  permit 
for  4-storv  addition  to  plant  at  1661  Elmwood  Ave.  Estimated 
cost,  $100,000. 

N.  Y.,  Buffalo — Rand  Manufacturing  Co.  plans  2-story 
virarehouse  at  1700  Elwood  Ave.     Estimated  cost,  $14,000. 

N.  Y..  Freeport — Tentative  plans  being  prepared  for  factory 
for    Neville    Process    Dye    Co.,    7    Brooklyn    Ave. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Plans  prepared 
for  addition  to  building  No.  6  at  SS-100  Washington  St.  for 
Robert  Gair  Co.     Estimated  cost,  $160,000. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Plans  pre- 
pared by  J.  C.  Cocker,  Arch.,  for  2-story  garage  on  64th  St. 
near  Amsterdam  Ave.  for  G.  Boymann.  Estimated  cost,  $15,- 
000. 

N.  J.,  KearneT — (Arlington  post  office) — Henry  Ford  pur- 
chased site  in  Keartiey  Township  and  plans  to  build  plant. 
Estimated  cost,  $5,000,000,  Plans  prepared  for  1st  unit  of 
plant  estimated  to  cost  $1,000,000. 

Penn.,  Beaver — Envder  Bros  &  Benzo  will  build  garage  on 
3rd   St.      Estimated   cost,   $20,000. 

Penn.,  Beaver  Falls — Moltrut  Steel  Products  Co.  plans  ad- 
dition to  plant  at  Beaver  Falls. 

Penn.,  Erie — Pennsylvania  R.R.  will  soon  award  contract 
for  grain  elevator.  Alexander  C.  Shand,  Broad  St.  Station, 
Philadelphia,  Ch.  Engr. 

Penn.,  Kin«;ston — Adder  Machine  Co.  plans  2-story  addition 
to   plant.      Sturdevant   &   Poggi,    Philadelphia,   Arch. 


I'enn.,  .Mt.  Carmel — Joseph  Mackles  will  build  2-8tory,  88x 
112-ft.  storage  building. 

Penn.,  .Mt.  Carmel — Mt.  Carmel  Silk  Manufacturing  Co. 
plans  additions  to  plant  at  Mt.  Carmel. 

Penn.,  .>ew  Brighton — Beaver  Refrigerator  Co.  will  rebuild 
plant. 

Penn.,  North  \V'aleM — Montgomery  Mills  plans  to  enlarge 
plant  at  North  Wales. 

Penn.,  I*hilndelphla — Plans  being  prepared  by  Carl  P.  Ber- 
ger  for  2-story  factory  at  Butler  and  Sepvira  St.  for  Belmont 
Packing  and   Rubber  Co. 

Penn.,  I>hiladelphln — Electric  Storage  Battery  Co.  plans  8- 
story  addition  to  plant  at  19th  St.  and  Allegheny  Ave.  Esti- 
mated  cost,   $25(1,000. 

Penn.,  Philadelphia— (Prankford) — Frankford  Grocery  Co. 
plans  1-stoiy  warehouse  at  1520  Unity  St. 

I'enn.,  Philadelphia —  (Frankford)  — Ingram-Richardson 
Manufacturing  Co..  Heaver  Falls,  plans  to  build  plant  at 
Frankford.      Estimated    cost,    $100,000. 

Penn.,  Phllndelpiila — Plans  being  prepared  by  H.  E.  DeHoff. 
Arch.,  f(jr  40x2OO-ft.  factory  and  garage  at  3501  Market  St. 
for    E.    D.    Kirk. 

Penn.,  Philadelphia — Schw.irtz  Motor  Car  Co.  plans  8-  or 
10-story  service  building  at  Broad  and  Cherry  St.  Estimated 
cost,   $450,000.      Charles   10.   (Jelschlager,   Arch. 

Penn.,  Philudelphin — Stelwagon  Manufacturing  Co.  plans 
1-story   warehouse  at   2iid  and   York  St. 

Penn.,  PIttsburKh — Eclipse  Pattern  Co.  purchased  site  on 
27th  St.  and  will  build  plant. 

Penn.,  Keadlnt; — Reading  Steel  Castings  Co.  plans  to  en- 
large  its   plant   at   Reading. 

I'enn.,  Sharon — American  Steel  Foundries  Co.  plans  addi- 
tion  to   plant  at   Sharon. 

I'enn.,  'I'opton — Boyertown  Burial  Casket  Co.  plans  4-story, 
40xl25-ft.   factory.      M.    R.   Strunk,   factory   Supt. 

Penn.,  York — Pullman  Motor  Car  Co.  plans  to  build  plant 
at  York. 

Md.,  Baltimore — (Official) — Bids  will  be  received  about 
May  15  bv  T.  W.  Goodrich,  Engr.,  for  factory  for  Linde  Air 
Products  Co..  42nd  St.  Bldg.,  New  York.  N.  Y.  Estimated 
cost,   $30,000.      Noted   Apr.   20. 

Va.,  Richmond — Murphy  Hotel  Corporation  will  build  2- 
story  garage  on  Grace  St.     Estimated  cost,  $20,000. 

W.  Va.,  Charleston — Ohio  Valley  Motor  Car  Co.  of  Edg- 
wood,  recently  incorporated,  plans  garage  and  salesrooms  on 
National   Rd. 

W.  Va.,  Paden  City — McKee  Bliven  Button  Co.  contemplates 
improving  its  plant  at  Paden  City. 

N.  C,  Charlotte — Carolene  Lubricant  Co.  plans  warehouse 
at  Charlotte. 

N.  C,  tiastonia — Osceola  Mills  Co.  plans  to  build  factory. 
Estimated    cost,    $125,000. 

N.  C,  Morf^anton — Kistler,  Lesh  &  Co.  purchased  site  at 
Morganton  and   will   build   plant. 

N.  C,  Rutherfordton.'— Hines  Lumber  Co.,  recently  incor- 
porated,  plans   to   build   planing   mill. 

N.  C,  Spray — Spray  Woolen  Mill  plans  2-story,  75x150- 
ft.  addition  to  factory. 

S.  C,  Sumter — Harby  &  Co.  plans  warehouse  at  Washing- 
ton, Oakland  and  Council  St.  and  Southern  R.R.  property.  A. 
C.   Phelps,  (Jen.   Mgr. 

Oa.,  Atlanta — Seaboard  Air  Line  Ry.  plans  enlarging  shops 
and  improving  and  extending  yards  at  Atlanta.  Estimated 
cost,   $150,000.     W.   D.   Faucctte.   Norfolk.  Va.,   Ch.   Engr. 

Fla.,  Tampa — Florida  Packing  and  Provision  Co.  plans  3- 
story,   75xl40-ft.    packing   plant. 

Fla.,  Tampa — Mexican  Petroleum  Co.  plans  warehouse  and 
tanks.      Estimated   cost,    $50,000. 

Fla.,  Tarpon  SprinKs — Lyon  Lumber  Co..  recently  organized, 
will  build  sawmill,  with  daily  capacity  of  65,000  ft.,  planing 
mill,  daily  capacity  40,000  ft.  and  dry  kilns.  Estimated  cost, 
$100,000. 

Ala.,  Annlston — Anniston  Ordnance  Co.  plans  additions  to 
plant. 

Ala.,  Birminsham — Birmingham  Ice  Co.  will  build  2-story 
structure  at  21st  St.  and  4th  Ave.     Estimated  cost,  $10,000. 

.\la.,  tianton — G.  Parsons  will  build  sawmill  at  Clan- 
ton. 

Ala.,   Cullinsville — T.    P.   Cochian    will   build   flour  mill. 

La.,  Shreveport — R.  W.  and  S.  H.  Henderson,  Talladega, 
Ala.,  and  M.  C.  Stockbridge,  of  the  Ruston  Cotton  Oil  Co., 
Ruston,  La.,  plans  cotton-oil  mill  at  Shreveport.  Estimated 
cost.   $200,000. 

Tenn.,  <°hattanoo^a — Chattanooga  Manufacturing  Co.  plans 
to   build   plant.      Estimated   cost,    $20,000.      Charles   Reif,    Pres. 

Tenn.,  Memphis — Plans  prepared  by  G.  M.  Shaw  &  Co.  for 
2-st(irv.  50xlll0-ft.  service  building  and  salesroom  at  Union 
Ave.  and  Dudlev  St.  for  638  Tiro  and  Vulcanizing  Co.  Esti- 
mated   cost.    $25,000. 

Ky.,  Ashland — Ashland  Iron  and  Mining  Co.  plans  $1,500,- 
000  bond  issue  for  steel  plant. 

Ohio,  Akron — Goodyear  Tire  and  Rubber  Co.  will  build  2 
factory   buildings. 

Ohio,  Ilellaire — .1.  L.  DeBrocq.  Clarkesburg,  'W.  Va.,  back 
of  movement  to  build  window-glass  factory  in  Bellaire.  Esti- 
mated   cost.    $75,000. 

Ohio,  Bellefontaine — Ironwood  Manufacturing  Co.  plans 
factory   on    West   Sandusky   Ave. 

Ohio.    Bellefontaine — Plans    being    prepared    for    50xl25-ft. 

factory  for  .\IIie  J.  Miller. 
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«»hl«>.  Ilrllrvur— WVutt!!!!  Hi'»i«rvo  rimdcixic'.l  MIIU  Co.,  126U 
Itroiiilway,  N     10.,  (Mnvrlitixl,   |iluiiN  fuctory   lit    Mi'IIkvik'. 

Ohltt,  «°Ninl>rlilur  <  "i  iiilii  lilur  Miitor  mill  SloruKii  I'o.  coii- 
li<iii|iliil<'N    :i   .•<i..i\,    i.r.xliHi   fi     failoiy. 


I'h< 


liK'imii'il    riir    llOxlOO-ri.    KnriiKO    for 
riiMt,   )riO,llOU. 


Ohio.     Iniito 

I'iiiiliiii   lOli'i'd'li 

«tlilu,  (nnton — A.  II.  WIIbok  Kruiitoil  iiprnilt  for  lulilltloii 
lo  KiiiuKo  lit  r>M  CU'Vfliiml  Aviv.  N.  W.  KNtlniiitoil  oimt. 
110,001). 

Ohio.  Clnrloniitl  Aiiii<rlci\n  TodI  WihUh  f'n.  pliiiiH  to  Imlld 
>liiiit     III    M)|iiaii<    IxMiiiili'il    liy     ri-itil,    :ii'i1    iiliil     lIoNton    .St. 
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oliilit     III    Miiiiair     IxMiliili'il     hy     I'l-itil,     .li'il 
ICKKli'xtoii  Avi'.      lOMlliiiatiul  I'oHt.  |;iOO.oilo. 

Ohio.  4'liK-liiiiiitl  I'liicliiiiMll  Mi'lal  Iti'MiiliiK  Co.  pliifiH  fac- 
tors   ..H    1I..1.1.I.    .•~;i       lOMtlinat.'il   .i.Hl.   Jll.ooo. 

fthio,  «'l<-%rlniMl  Criiliirr  MaiuiractiirliiK  Co.  pliiriH  aildltloii 
to   |>laiil    at    )'i.'<i'>.'>    HioiKlivay. 

Ohio,  «'lrvplnuil  -Northern  Hlowcr  Co,  it>\U  .Slorcr  Av<^, 
|>ur>'liiiMi<l    Hiti-   at    foot    of   WcHt    li&th    St.    anil    will    build    |>liiiit. 

lOiitiinati'd   iiiNt.   $:;o.oon. 

Ohio.  UrnnUon  10.  A.  Woolf  and  T.  Limning  purrhiiHcd 
Hlto  at  liriiiilxon  and  will  build  bili-k  and  Howor  pipe  plant 
to   l«-    known   :\n   Woolf- l.annliii;    plant. 

Ohio,  llnnillloii  I'ri'NH  iiportM  Htnto  HarrlHon  HalanoInK 
MarlUiic  Co.  nM.'Htly  orKiinliEcd,  contcinplati'M  bulldInK  fac- 
tory   lit     ILiiiilllon 

Ohio,  l.iiiicnHtrr  •  T.nnrnHtor  Tiro  and  Ilubber  Co.  will  en- 
IniKr    plaMl.       lO.Mtliiiatod    co.st.    $fiO.ll(10.      .1.    T.    Uo.sc,    Pica. 

OhI-  I.lniii  -I..CWIH  Hros.,  Uockford,  will  build  factory  at 
IViirl    and     Inlon    .St.       lO.stlniatod    cost,    $10,000. 

«»hlo.  I.oHrllvlIlr — Ohio  Iron  and  Steel  Co.  <-()iitiMii)lateH 
2nd    furnace    at    plant    at    l.owellvllle. 

Ohio.  MnNMlllon — Plans  prepared  for  1 -story.  •12.xS0-ft.  and 
40x.»^ii-ft.  adilition  to  plant  of  I'lerle.Ms  Hrawn  .Steel  Co.  Rsti- 
inatcd   co.st.    $10,000.     V.   .Snider.    I'res.      Noted    Apr.    13. 

Ohio.  >llirord — Miami  Fireproof  Door  Manufacturing-  Co. 
plans    lactoiy    at    Slllfonl. 

«>hlo,  \npolroii — Waync.sfleld  Stave  and  Bat  Co.  will  build 
factory    at    Napoleon. 

Ohio.  Norwood — Plans  prepared  for  enlarjfinK  plant  of 
Pfau   Manufacturing  Co.  at  Norwood. 

l>hlo.  Overpofk — Huckeve  Foundry  Co.  will  build  plant  at 
Overpeck. 

Ohio.  St.  llernnril — lOlmwood  Castings  Co.,  Murray  Rd.. 
plans    114x200-ft.   addition    to   plant. 

Ohio.  S|irliiKlt«^ld — Plans  bcinK  prepared  by  B.  T.  Drake 
for  two  2-storv.  30x.'jO-ft.  additions  to  plant  of  Ridgely-Murray 
Co..   .^.'">2    West   State  St. 

Ohio.  SprlnKtlrld — Tucker  Supply  Co.  plans  factory.  Ray 
A.    lAidwiK.    Jlijr. 

Ohio,  Toledo — .\merican  Bottle  Co..  subsidiary  of  Owens 
Bottle  Co..  purchased  site  on  Woodville  St.  and  will  build 
factory. 

Ohio,  Toledo — Toledo  Machine  and  Tool  Co.  plans  to  enlarge 
plant  at  Toledo. 

Ohio.  Wnrren — Trumbull  Manufacturing  Co.  plans  2-  or  3- 
story,  S8xl7r)-ft.  addition  to  plants  at  Williams  St.  and  South 
Park    Aye. 

Oliio,  WooMter — Mougey  Ice  Co.  will  build  plant  on  Cush- 
nian   ,St.    Andrew    M.    Smith,    Mgr. 

Ohio.  YoiinjjTMlo-.vn — Plans  prepared  for  plant  for  Gschwind 
Furnace    Co.       Noted    Apr.    20. 

Ohio,  YouiiK-stoHii — Trussed  Concrete  Steel  Co.  plans  to 
build    additions    to    plant. 

Ind..  Anderson — Charles  E.  Miller  plans  3-story  addition 
to  factory  at    110  Meridian  St. 

Ind.,  .\nderson — Rhoades  Wagon  Co.  plans  additions  to 
plant    on    Main    St. 

Ind..  Iliimmond — Pressed  Steel  Manufacturing  Co.  plans 
factory  on   frontage  on  Indiana  Harbor  Belt  Ry.  trackage. 

Ind.,  Indinnnpolis — Contract  will  soon  be  awarded  for  5- 
storv  building  at  Meriden  and  llth  St.  for  Cadillac  Automo- 
bile "Co.  C.  P.  Eckler,  500  Capital  Ave.,  Indianapolis,  Mgr. 
Noted    Dec.    9. 

Ind.,  3Inrion — Kloeb  Gas  Stove  Co.  will  build  plant  on  12th 
St.  Allen  G.  Messick,  Secy. 

Ind.,  Marion — Rutenber  Electric  Co.  plans  50x300-ft.  addi- 
tion  to  plant. 

Ind..  Itiohniond — United  Refrigerator  Co.,  Peru,  will  remodel 
Gaar-.Scott   plant   at   Richmond.      Estimated   cost,   $60,000. 

Ind.,  Terre  Hnute — Milks'  Emulsion  Co.  plans  3-story  fac- 
tory at  13th  St.  and  Vandalia  R.R.  Estimated  cost,  $20,000. 
James    E.    Milks,    I'res. 

Ind.,  ^Va^.saw — John  Linn  \vill  build  warehouse.  Esti- 
mated  cost,    $30,000. 

Mich.,  Chelsea — Chelsea  Screw  Co.  plans  to  build  plant  on 
South  Main  St. 

Mich.,  Detroit — Detroit  Copper  and  Brass  Rolling  Mills 
Co.  granted  permit  for  addition  to  plant.  Estimated  cost, 
$16,000.      Smith,   Hinchman  &  Grylls,  Arch. 

Mich.,  Detroit — Detroit  Iron  and  Steel  Co.  contemplates  3rd 
blast   furnace   at   Zug   Island.      Estimated   cost,    $1,000,000. 

Mich.,  Detroit — Detroit  Seamless  Steel  Tubes  Co.  purchased 
site  on  West  Fort  St.  and  will  build  plant. 

9Iich.,  Detroit — Mills,  Fox  Baking  Co.  granted  permit  for  1- 
and  2-story  factory  on  4th  St.     Estimated  cost,  $30,000. 

Mich.,  Detroit — Plans  being  prepared  by  Albert  Kahn. 
Arch.,  Trussed  Concrete  Bldg.,  for  5-story  reinforced-concrete 
warehouse  on  Clinton  St.  for  Owen  &  Co.  Estimated  cost, 
$77,000. 

Mich.,  Detroit — Plans  being  prepared  for  factory  near  Jef- 
ferson  and   Conner   Ave.   for  Signal   Motor  Truck   Co. 


Mich.,     tiiijlord    A'andcrbllt     Manufacturlni;     Co.     contom- 

plaliM    factory    at    « ;a\  loi  d. 

Mich.,  liriiiid  HiiiiliU  I'lanH  being  prepared  by  rioblnMOn 
ti  C.iMipau,  .\rcli..  loi  aildltlon  to  factory  on  Coninierco  Ave. 
H.    W.,   of  Globe    KmIIIIiik    \Voikn.      Noted    Apr.    13. 

Mich..  Itrund  KnitldH — Xicldman  &  I'ollle  AinuHi-ment  Co. 
plaiiH  2-Mloiy.  1  ■IOx2iMi-ft.  factory  on  lOaMti^rii  Ave,  H.  E.,  near 
I'ere    Mari|uette    croHHing. 

Mich.,  loiiln--ll.  H.  and  Ooorgo  W.  Webber  organlzInK  com- 
pany   to    build    plant    for    inanufactun-    of   iiutoinoblleH. 

Mich..  .InckMoii — Perlnian  RIni  Corpoiatlon  l)urch;iHed  buHl- 
iii'HM   of   .lackHon    lllin   Co.   and    will    enlaige    plant   al    JackHon. 

Mich..  KiiliiniM/.oo  -N.'itlonal  .Storage  Co.  graiiliwl  permit  for 
coneiele   sloiane    bullilllig.      lOHtlinatcd   cont,    }i35,000. 

Mich.,  l.iiiiMlnK  'rentatlve  idans  i)ie))arod  for  addition  to 
plant    of   N.illonal    Coll    Co. 

Mich.,  Mcnonilncj- — Pi-nlnsula  Box  .and  Lumber  Co.  plans 
addllloii    to   iilant.      lOstiin.-ited   coHt,    $30,000. 

Mich.,  Menominee — WilHon  Manufacturing  Co.  plans  2-8tory 
faeloiy    at     North    Menominee. 

Mich.,  \cMhcrry — William  Horner  contemplates  enlarg- 
ing  pl.int  .-It    Newberry. 

Mich..  I'ontlnv — Monroo  Body  Co.  plans  to  enlarge  Its  plant 
at    Ponllac. 

Mich.,  SnIzhiirK — (Bay  City  post  office) — Cass  City  Grain 
Co.  will  build  bean  i)lcking  elevator.  Estimated  cost,  $60,- 
000.      Joseph    [''rutchey,    interested. 

Mich.,  SiilxhnrK — (Bay  City  post  ofUce) — Young  Cattle  and 
Packing  Co.   jjlans  to  build  packing  plant. 

III.,  t'liiro — Plans  being  prepared  for  i)lant  for  Samuel 
Hastings   Co. 

III..  ChlcoKo — Alexander  Bauer  will  build  7-8tory  factory 
at  Kr.Miklin  and  Superior  St.  to  be  occupied  by  Lawrence 
Manufacturing   Co.      Estimated   cost,   $70,000. 

III.,  <hicnKO — Ford  Motor  Co.  will  build  addition  to  as- 
sembly   plant    on    .Michigan   St. 

III.,  Marion — Heiold  Piano  Co.  plans  additions  to  plant  at 
Marion.      (J.    H.    Wagner,    Gen.    Mgr. 

111.,  IVorth  Chicago — Chicago  Telephone  Co.  plans  ware- 
house.     Estimated   cost,   $15,000. 

WIh..  Applcton — Bids  will  soon  be  received  by  A.  N.  Greiner, 
Arch..  MS  College  Ave.,  for  40x200-ft.  factory  for  Hardwood 
Products   Co.      P.    Miller,    428    John    St.,    Pres. 

Wis.,  Ileloit — Fairbanks-Morse  Manufacturing  Co.  plans 
additions  to  plant.  Estimated  cost,  $400,000.  C.  H.  Morse,  Jr., 
Pres. 

WIN.,  Milwaukee — Plans  prepared  by  C.  H.  Tharinger,  Arch., 
for  2-storv,  40x60-ft.  addition  to  factory  of  Lorenza  Bros., 
Holton  and  George  St.     Estimated  cost,  $16,000. 

■\Vi«.,  Milwaukee — Plans  being  prep.ared  by  Federal  Engi- 
neering Co.,  218  Stephenson  Bldg.,  for  1-  and  2-story,  70x160- 
ft.  garage  for  Richard  Mohros  at  Downer  Ave.  and  Mineral 
Spring   Rd.      Estimated    cost,    $25,000. 

Win.,  Milwaukee — Plans  being  prepared  by  Federal  Engi- 
neering Co.,  218  Stephenson  Bldg.,  for  6-bin  grain  elevator  at 
Uncoln  Ave.  and  Northwestern  tracks  for  Parry  Grain  Co. 
Noted   Feb.    10. 

>V'i».,  Two  Rivers — Plans  prepared  for  factory  for  Wiscon- 
sin Woodworking  Co.     J.  F.  Conant,  interested.     Noted  Apr.  27. 

lown.  Biirling-ton — Chicago,  Burlington  &•  Quincy  Railroad 
Co.  plans  300x900-ft.  locomotive  shop.  Estimated  cost,  $750.- 
000.  T.  E.  Calvert,  547  West  Jackson  Blvd.,  Chicago,  111., 
Ch.   Engr. 

Iowa,  >Vasliington — F.  Neiswanger  will  build  garage.  Es- 
timated cost.    $10,000. 

Minn.,  Dnliith — Capitol  Elevator  Co.  plans  elevator  near 
Mill   Ave.  and   harbor  line.      Estimated  cost,   $390,000. 

Minn.,  MInucapoIi.s — American  Flour  and  Cereal  Mills  Co. 
will  build  pl.int  at  38th  and  Hiawatha  St.  Estimated  cost, 
$100,000.      Thomas   L.    Clark,    Pres. 

Minn.,  Minneapolis — Lindsay  Bros,  will  build  5-story  ware- 
house at  607  Washington  Ave.     Estimated  cost,   $40,000. 

Minn.,  Minneapolis — Overland  Auto  Co.  will  build  plant 
at   1662   Hennepin  Ave.      Estimated   cost,   $150,000. 

Minn.,  Morgan — (Official) — Bids  will  be  received  until  May 
10  for  1-storv.  30x75-ft.  creamery  for  Morgan  Co-Operative 
Creamery  Association.  Estimated  cost,  $12,000.  Albert  Schip- 
pel.  Mankato,  Arch.     Noted  Apr.   20. 

Minn.,  Osage — Miller  Land  Co.  contemplates  rebuilding 
plant. 

Minn.,  St.  Paul — Plans  prepared  for  reinforced-concrete  ad- 
dition to  plant  of  Northwestern  Shot  and  Lead  Co.,  90  Fair- 
field   Ave.      Estimated    cost,    $15,000. 

IVeli.,  Omaha — Lee-Coit-Andreesen  Wholesale  Hardware  Co. 
plans  addition  to  plant  at  9th  and  Harney  St. 

N.  D.,  Carrington — S.  F.  Bateman  plans  flour  mill.  Esti- 
mated  cost.    $15,000. 

Mont..  Butte — E.  I.  Du  Pont  de  Nemours  Powder  Co.  plans 
to   build   plant   at   Butte. 

Mo.,  Kansas  City — F.  Altergott,  606  East  12th  St.,  plans  6- 
story  brick  and  concrete  warehouse  on  Locust  St. 

Mo.,  St.  Loui.s — American  Liquid  Heat  Co.,  recently  incor- 
porated  with   capital   of    $150,000,    plans    factory   at    St.    Louis. 

Mo.,  St.  Louis — Ferris  Shoe  Co.,  Cleveland..  Ohio,  plans  to 
build  factory  in  Wellston  District,  St.  Louis.  Albert  Theis, 
25    Windermere    PI.,    Pres. 

Tex.,   Abilene — Abilene    Printing    Co.    plans    to    build    plant. 

Tex.,  Ft.  Worth— Athens  Pottery  and  Tile  Co.  contemplates 
plant  at  Ft.  Worth.      P.   E.   Miller,  Pres. 

Tex.,  Freeport — Freeport  Chemical  Works  plan  163xl75x 
223-ft.   reinforced-concrete  plant.      Estimated  cost,    $100,000. 
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Te.v.,  (iurnian — J.  T.  Purdy  plans  1-story,  STxllS-ft.  brick 
garage. 

Tex.,  TerroII — J.  F.  Smith,  Hiram,  plans  to  rebuild  cotton 
gin    at    Terrell. 

Oklii.,  Ada — Pontotoc  County  Cotton  Oil  Co.,  recently  in- 
corporated,  plans   to  build   factory  at   Ada. 

Okla.,  Oklahunin — Press  reports  state  Southwestern  Tire 
Co.  purchased  site  and  plans  4-story,  S0xl30-ft.  reinforced- 
concrete    factory. 

folo.,    Oenvfr — H.    J.    Heinze    &    Co.    contemplates    factory. 

Idaho,  Kendrick — Kendrick  Rochdale  Co.  will  build  ele- 
vator. 

Utah,  Ovrden — Everfresh  Food  Co.  will  build  addition  to 
factory  at  21st  and  Wall  St.     C.  C.  Mltchner,  Mgr. 

\Va.sh..  North  Yakima — Utah-Idaho  Sugar  Co.  contemplates 
buildinK  plant  at  North  Yakima.  Estimated  cost,  |1, 000,000. 
Merrill    Nibley,    Asst.    Gen.    Mgr. 

VVaNh.,  Oakesdale — Seabury  Elevator  Co.,  recently  incor- 
porated,   plans   G0,0OO-bu.    grain    elevator. 

WaNh.,  Spokane — Broadview  Co.  jjlans  to  improve  plant. 
Estimated  cost,  $10,000.     Frank  B.  Flood,  Mgr. 

WaNh.,  Taoonia — Clear  Fir  T.iumber  Co.  will  build  plant  at 
foot    of    6th    St.       iOstimated    cost,    $125,000. 

Wanh.,  Topiieni.sh — Richey  &  Gilbert  plans  to  enlarge 
plant. 

Calif.,  llerkelej- — Shuey  Creamery  Co.  plans  2-story  rein- 
forced-concretc  creamery  on  Telegraph  Ave.  Estimated  cost, 
$20,000.      James    W.    I'lachek.    Acheson    Bldg..    Berkeley,    Arch. 

Calif.,  nrawley — Plans  being  prepared  by  C.  M.  Gay  &  Son, 
Arch.,  395  Towne  Ave.,  Los  Angeles,  for  ice-manufacturing  and 
cold-storage  plant  for  Holton  Power  Co.  Estimated  cost, 
$100,000. 

Calif..  L.OS  Ant^eles — Plans  being  prepared  for  120x300-ft. 
factory  for  California  Tissue  Manufacturing  Co.,  730  Consoli- 
dated Realty  Bldg.,  at  55th  and  Alameda  St.  Samuel  Sparks, 
Alvarado    Hotel,    Prcs. 

Calif.,  I.os  AnueleH — Plans  being  prepared  by  Frank  M. 
Tyler,  Arch..  907  Black  Kldg..  for  2-story.  150xl50-ft.  brick 
bakery  at  Beaudrv  and  Mignonette  St.  for  Davis  Standard 
Bread   Co.      Estimated  cost.   $150,000.      Noted  Apr.   27. 

Calif.,  Los  AiiKelen — Department  of  Public  Service,  Bureau 
of  Power  and  I.,ight,  345  South  Olive  St.,  granted  permit  for  2- 
story.  Class  "C"  machine  shop  at  1604  St.  John  St.  Plans  being 
prepared  under  supervision  of  E.  F.  Scattergood,  Ch.  Electrical 
Engr.      Estimated   cost,   $12,000. 

Calif.,  Oakland — West  Coast  Soap  Co.  plans  addition  to 
factory  at  2fith  and  Poplar  St. 

Calif.,  San  KranoiHCo — Marine  Paint  Co.  plans  2-story,  25x 
90-ft.  concrete  addition  to  plant  at  Bryant  and  Rincon  St. 
Estimated  cost,  $12,000. 

Calif.,  Vi.salia — Lillie  &  Cross  plans  2-story  bakery  at 
Ijocust  and  Acequia  St.     Estimated  cost,  $15,000. 

N.  S.,  Halifax — Halifax  Graving  Dock  Co.,  Granville  St., 
plans   macliine    shop.      Estimated    cost,    $lfi,000. 

ftue.,  Quebec — Price  Bros.  &  Co.,  Ltd.,  56  St.  Peter  St.,  con- 
templates enlarging  plant.  Estimated  cost,  $200,000.  A.  Whip- 
ple, Arch. 

Ont.,  Niagara  Falls — Blystone  Manufacturing  Co.,  Cam- 
bridge. Penn.,  purchased  site  at  Niagara  Falls  and  will  build 
factory. 

Ont.,  Toronto — Plans  being  prepared  for  enlarging  factory 
of  Flint  Varnish  and  Color  Co.,  Perth  Ave.  Estimated  cost, 
$150,000. 

B.  C,  Port  Moody — Boyd's  Ltd.  plans  shipbuilding  plant  at 
Port   Moody.      Estimated   cost,    $200,000. 

B.  C,  Vancouver — Begg  Motor  Co.  plans  addition  to  plant. 
Estimated  cost,  $15,000. 

Bids    In    and    Contracts    Awarded 

Mass.,  Boston — (Allston) — .Samuel  Altman,  726  Common- 
wealth Ave.,  will  build  1-story,  115x205-ft.  factory  at  Com- 
monwealth Ave.  and  St.  Paul  St.  by  day  labor.  Noted 
Apr.   20. 

Ma.ss.,  Bo.<4ton — (Dorchester) — Contract  awarded  to  F.  H. 
VAN  ETTEN,  53  Mapleton  St.,  Brighton,  for  1-story,  68x90- 
ft.  garage  for  L.  Cavagnaro,  1  Faneuil  Hall  Market,  Boston. 
Estimated    cost,    $26,000. 

Mass.,  Cambridge — F.  H.  Newton  Co.  awarded  contract  for 
10nx4  00-ft.  warehouse  to  R.  L,  WIL.SON  CO..  7  Willow  St., 
Concord.      Estimated   cost,    $30,000.      Noted    Apr.    27. 

Mass.,  Dighton — Contract  for  factory  for  Mt.  Hope  Finish- 
ing Co.  awarded  to  F.  T.  LEY  &  CO.,  INC.,  Springfield.  Esti- 
mated  cost,    $30,000. 

Mass.,  Fitchl»urg — Contract  for  3-story.  50xl40-ft.  store- 
house for  Orswell  Mill  Co.  awarded  to  W^.  C.  CARTER. 

MasK,  SprinKfleld— Contract  for  garage  for  Olen  E.  Dotv. 
120  Forest  Park  Ave.,  awarded  to  ERNEST  F.  CARLSON  CO., 
510  Main  St. 

Mass.,  Worcester — Contract  for  4-story  factory  for  Ester- 
brook  Estate  awarded  to  J.  W.  BISHOP  CO.,  Foster  St.  Esti- 
mated   cost,    $50,000. 

Mass.,  W^orcester — Contract  for  3-story,  52xl00-ft.  mill  for 
Spencer  Wire  Co.  on  Webster  Ave.  awarded  to  E.  J.  CROSS  CO., 

82   Foster  St. 

R.  I.,  Pawtucket — Home  Dye  and  Bleach  Works  awarded 
contract  for  3-story,  60xl20-ft.  storehouse  to  B.  F.  SMITH 
CO.,    136    Federal   St.,    Boston,    Mass.      Estimated    cost,    $50,000. 

R.  1..  Providence — Contract  for  addition  to  factory  of  D.  & 
W.  Fuse  Co.  awarded  to  O.  D.  PURRLMGTON  &  CO.,  625 
Industrial   Trust   Bldg.      Estimated   cost,    $50,000. 

Conn.,  Fast  Hartford — Noble  &  Westbrook  Manufacturing 
Co.  awarded  contract  for  2-story  addition  to  factory  to  E.  D. 
EVANS,  South  Glastonburg.     Noted  Apr.  6. 


Conn.,  Hartford — (Official) — Contract  for  warehouse  on 
Edwards  .St.  for  William  Boardman  &  Sons,  Inc.,  awarded  to 
ADAM    I'UUVES,    Hartford.      .Voted    Apr.    13. 

Conn.,  Hartford- -Kellogg  cfc  Buckley  Co.  awarded  contract 
for    factory    to    AHIOR.N'    &    WELCH    C(J.,    Hartford. 

Conn.,  Ne^v  Haven — Majestic  Laun<lry  Co.  awarded  contract 
for  laundry  to  SULLIVAN  &  McKEON,  902  Chapel  St.,  New 
Haven. 

N.  Y.,  Albany — Contract  for  printing  house  and  office  build- 
ing for  Delaware  Ac  Hudson  Co.,  58  North  Pearl  .St.,  and  Albany 
Evening  Journal,  61  State  St.,  awarded  to  C.  P.  BOLA.N'D  &  C(J., 
Troy.     Estimated  cost,  $400,000.     Noted  Jan.  13  and  Apr.  6. 

N.  Y.,  lOlmirn — (Oflicial) — Bids  received  Apr.  26  for  5-story, 
50.\100-ft.  wareliouse  for  George  L.  Curtis  rejected.  Esti- 
mated cost,   $25,000.     Noted   Mar.   30. 

IV.  \.,  Niagara  Falls — Canadian  Axolite  Co.,  Canadian 
branch  of  Carborundum  Co.,  awarded  contract  for  factory  to 
BROWN  POLLARD  CO.,  Niagara  Falls.  Estimated  cost,  $100.- 
■  000. 

N.  v.,  Syracuse — (Official) — Contract  for  factory  for  Engel 
Manufacturing  Co.  awarded  to  DAWSON  BROS.,  231  Union 
Bldg.,    Syracuse,    at    $10,000. 

N.  1'.,  Syracuse — (Official) — Contract  for  2-story,  55x100- 
ft.  warehouse  and  garage  for  B.  Heffernan,  721  South  Salina 
St.,  awarded  to  HEFFERNAN  CONSTRUCTION  CO.,  at  $25,000. 
Noted    Apr.    13. 

N.  Y.,  Sjracusc^ — Syracuse  Chilled  Die  and  Casting  Co. 
awaided  contract  foi-  addition  to  factory  on  Sunset  Ave.  to 
MICHAEL  HEMMER. 

N.  Y.,  Syracuse — Contract  for  masonry  for  92xll0-ft.  addi- 
tion to  plant  of  Syracuse  Malleable  Iron  Works  on  North 
Geddes  St.  awarded  to  DAWSON  BROS.  Estimated  cost, 
$20,000. 

IV.  J.,  Newark — Contract  awarded  to  ENSTICE  BROS,  for 
six  1-story,  50xl00-ft.  factory  buildings  for  John  Camp- 
bell &  Co.,  75  Hudson  St.,  New  York,  NT  Y.  Estimated  cost, 
$30,000. 

I'enn.,  Darby — Griswold  Worsted  Co.  awarded  contract  for 
factory  to  GEORGE  &  BORST,  277  South  11th  St.,  Philadelphia, 
at    $50,000. 

Penn.,  Franklin — Venango  Manufacturing  Co.,  1st  St., 
awarded  contract  for  addition  to  machine  shop  to  HARPER 
LUMBER  AND  BUILDING  CO.,  Meadville.  Estimated  cost, 
$30,000. 

Penn.,  Millershurg — Contract  for  5-story,  56xl02xl62-ft. 
laundry  and  factory  building  for  W.  E.  Orth  awarded  to 
CRANFORD  &  STEI'HENSON,   Harrisburg. 

Penn.,  Philadelphia — Contract  for  warehouse  for  American 
Radiator  Co.  awarded  to  H.  E.  BRAU  CO.,  1707  Sansom  St. 
Estimated  cost,  $25,000.     Noted  Apr.   27. 

Penn.,  Philadelphia — Contract  for  5-storv  addition  to  paint 
factory  at  230  North  12th  St.  of  Denny,  Hilborn  &  Rosenbach 
awarded  to  HENRY  E.  BATON,  12th  and  Sampson  St.  Noted 
Apr.  6. 

Penn.,  Philadelphia — Contract  for  3-storv  dairy  plant  at 
1209-11  North  4th  St.  for  H.  E  Jones  awarded  to  CONCRETE 
CONSTRUCTION  CO..  Philadelphia.  Estimated  cost,  $10,000. 
Noted  Jan.   27   and   Feb.   24. 

Penn.,  Philadelphia — Contract  awarded  to  HARRY  GILL 
for  1 -story  brick  factory  at  Large  and  Orthodox  St.  for  Pru- 
dential Worsted  Mills.     Estimated  cost,  $23,000. 

Penn.,  Philadelphia — Contract  for  factory  at  54th  and  West- 
minster Ave.  for  Whiteley  &  Collier,  55th  and  Pennsgrove 
Ave.,  awarded  to  SMITH-HARDICAN  CO.,  1606  Cherry  St., 
Philadelphia,    at   $20,000. 

Penn.,  Sharon — Driggs-Seabury  Corporation  awarded  con- 
tract for  pattern  storage  building  to  SHARON  STEEL  CO.N- 
STRUCTION  CO.     Estimated  cost,  between   $12,000  and   $15,000. 

Penn.,  Vniontonn — Evans  Mould  and  Machine  Co.  awarded 
contract  for  foundry  to  JAMES  A.  JOHNSON. 

Va.,  Norfolk — Norfolk  Southern  Railroad  Co.  awarded  con- 
tract for  shops  at  Carolina  Junction  to  ARNOLD  CO.,  105 
South  La  Salle  St.,  Chicago,  111.  F.  L.  Nicholson,  Ch.  Engr. 
Noted    Mar.    30. 

S.  C,  tJreenville — Contract  for  3-story  warehouse  for  Sulli- 
van Hardware  Co.  awarded  to  JAMISON  &  MORRIS,  Green- 
ville.    Estimated  cost,  $15,000.     Noted  Apr.  13. 

Ga.,  Columbus — Contract  for  addition  to  plant  of  Swift 
Manufacturing  (^o.  awarded  to  FRANK  A.  PE.VRCE.  Esti- 
mated cost,  between  $100,000  and  $150,000.     Noted  Jan.   13. 

Miss.,  Cireenville — Contract  for  1-story,  50xSS-ft.  warehouse 
for  J.  T.  Fargason  Co.,  awarded  to  NEAL-DODDS  LUMBER 
CO. 

Ohio.  Canton — Timken  Roller  Bearing  Co.  awarded  con- 
tract for  plant  at  Duber  Ave.  and  20th  S.  W.,  to  CANTON 
BRIDGE    CO.       Estimated    cost,    $40,000. 

Ohio,  Cleveland — Aetna  Realty  Co.  awarded  contract  for 
3-story  warehouse  at  6925  Aetna  Rd.  to  FATH  CONSTRUC- 
TION CO.,  1125  Illuminating  Bldg.  Estimated  cost,  $18,000. 
Noted    Apr.    27. 

Ohio,  Cleveland — Contract  for  1-story.  50xl50-ft.  factory 
on  East  79th  St.  for  R.  E.  Lvman  to  WILLIAM  DUNBAR 
(H)NSTRUCTION    CO.,    6110    Cedar   Ave. 

Ohio,  Fremont — Fremont  Brewing  Co.  awarded  contract  to 
ZILL'.S  &  SWKDERSKY  for  ice  and  cold-storage  plant  on 
Norf  i  Covert   St. 

Ohio,  Kent — Kent  Tire  and  Rubber  Co.  awarded  contract 
for    factory   to    AKRON   STORAGE   AND   CONSTRUCTION    CO. 

Ohio,  Marietta — Contract  for  1 -story,  75x225-ft.  factory  for 
Marietta  Manufacturing  Co.  awarded  to  C.  B.  KIMBERLY 
CO.     Estimated  cost.  $35,000.     Noted  Jan.  13. 

Ohio.  Massillon — Contract  for  addition  to  factory  of  Na- 
tional Garment  Co.  awarded  to  A.  F.  WENDLING  &  CO.,  Mc- 
Clymonds   Bldg.     Estimated  cost,  $10,000. 
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Ohio.  Miirliiiillrld  -('oiKi'iii't  fur  K'Whki*  "t  l-'ouiidilii  Av>'. 
mill  .MiMiioi'  .'^1  fill  lliillniiil  .V  HuitlcM  itwiililiil  Id  T.  ,\. 
(ilt.MIA.M 

Ohiw,  Vouniratumi  SIiuIIikin  l-'iiitiaci'  I'li.  uvvmi'iIimI  I'oii- 
tnicl  !>■  mriMtiO.M.KV  M  A.NI' l''.\t  TIHINt  1  ft)..  I-f.tmliilo. 
I't'iiii..   for  I'liliirKliiK   plant.      lOwt liiiali-il  >'i>Nt,   tll'r>,tllia. 

MIrh..  Alrnn— I'olilrai't  awunltMl  to  IIKNMIY  SdUMO  fi>i-  I- 
-liiiv.  (I(ix,'i00-ft.  fai'tory  mi  Hi'I(Ik><  St.  for  lU-pulillc  Motor 
Tnuk  fo. 

MU'h..  ItrtroU  ("ciiitra.t  for  factory  for  Di-trolt  Tool  <'Q. 
on  .SI  .\i,i,.|ni.  .'^I  awanlinl  lo  .lACK.^ON  &  MAUIUCK,  I!i2l 
l''oril     iililK        l':.'<llnwit>'il    coNt,    }2li.iMill. 

.Ml«'h..  Ilrtrolt  roiitrail  awariUil  to  VVI.NKI.KK  &  AlICM 
for  fai'toiy  al  .Irffxriion  Aw.  anil  Ailalr  SI.  for  MIchlKun  Stove 
Co 

MIfh..  I)r«r«lt--Contnu-t  for  niaHiinry  for  2-Mtory  fuctory 
..11  Vanilla  Avi>.  for  «!.  It.  Schlniniel  awarded  lo  JOHN  1{()I.- 
I.IN 

MIoh.,  <irnii«l  lln|ild» — Conlrart  for  fai-tory  for  NoUon-Mat- 
iiT  Kuril  Hun-  Co.  iit  "tli  and  MuNkcuon  SI.  awardrd  to 
ll.\fSi:K-(>\\i:.\-.\MKS  ri>.,  at   l.sii.inio. 

Mlrh.,  l.niiNliiK — Coiitrart  for  S  HliopH  for  MIchlKan  Aurl- 
.■iiltural  Coll€>;..  awar.U'd  to  ItYlOIlS  imoS.  CONSTIUICTIDN 
CO..    Lan.sliiK.    al    |ir..L',S2. 

MIfh..  l'oii«lni>— Coiitrart  award.-d  to  KI'HHAIM  HOWLAND 
for  L'-.ilory,  liOxSO-ft.  relnforc-fd-roncri'te  creamery  for  Key- 
.ser-Coleiiiaii   Co. 

MIoh.,  Trout  Oerk — Contract  for  addition  to  lumber  mill 
of  WliMlniaii  .S:  Son  awarded  to  KOSTHK  CONSTRUCTION  CO., 
r.34    Ca.xwell    HI.,   Milwaukee.    Win.      K.^itlmated   cost.    $20,000. 

III..  ChlenK.*— National  HrewinK  fo..  1!MU)  West  IXth  St.. 
award<-d  lonlract  for  2-Mlorv  brick  factory  to  \VILI..IAM  J. 
SCOWN  Ill'ILDING  CO..  13r.7  Cortland  St.  Kstlniated  cost, 
$30,000. 

III..  ChloBKo — Contract  for  r>-afory  warehouse  on  South 
T.ooiiiis  St.  fill-  Northern  .lobbing  Co.  awarded  to  K.  W. 
Sl'Kori-  CO.    1120   West   3,".th   St.      lO.stlmated   co.it.    $100,000. 

III..  KilKiirilMvllle — Contract  for  1 -story,  30xl7r.-ft.  shop  for 
l.ltchncld  .<•  .Madison  Uy.  awarded  to  A.  J.  HOPKMAN.  J.  J. 
Iteardoii.   Supt. 

III.,  l,»rk|iorl — (Official) — Contract  for  2-story,  60xl25-ft. 
addition  to  plant  of  Northern  Illinois  Cereal  Co.  awarded 
lo  H11..MKK  .wnEKSON.  Kstimated  cost,  $20,000.  Noted 
Feb.   24   and  Mar.   2. 

WIm..  .ViKoinn — .\lKoma  Motor  Co.  awarded  contract  for  1- 
and   2-.story.   tiOxlOO-ft.   naraKC  and  shop  to  F.  WIILF,  Alfioma. 

Win.,  llelolt — Contract  or  2-  or  3-story.  50xl00-ft.  printing 
and  publishing  plant  for  Daily  News  Publishing  Co.  awarded 
to  W.  J.  FITZCKU.VUD.  726  Central  .\ve.  Kstimated  cost, 
$4."). 000.      navid  B.   WorthinKton,  Gen.  Mgr.     Noted  Mar.   2. 

M'ln,  KenoHha — Rain  Wa^on  Co.  awarded  contract  for 
warehouse  to  B.   I^ECTKITZ.   Beloit.      Estimated   cost,   $50,000. 

WIN.,  MadlHon — (Official) — Contract  for  4-story.  90x225-ft. 
packing  and  cold-storage  plant  and  warehouse  for  Farmers 
Co-operative  I'acking  Co.  awarded  to  MUELLER  CONSTRUC- 
TION CO..  179  West  Washington  St.,  Chicago,  111.  Noted  De«. 
Hi   and    Mar.    16. 

Wl.«.  Mnrtnette — Contract  for  1-story,  30xl00-ft.  garage 
and  repair  shop  with  30xl27-ft.  annex,  for  Twin  City  Auto 
Co.   awarded  to  DANIEL  NICHOL.      Estimated  cost,   $l.'j,000. 

\Vi«.,  Milwaukee — Contract  awarded  to  FRANK  HASSA 
CO.  for  storage  warehouse  for  Great  Lakes  Boat  Building 
Corporation,   333   Becher  St. 

■\VIh.,  •Milwaukee — Contract  for  masonry  and  concrete  for 
garage  and  repair  shop  for  Hoppe-Hatter  Motor  Co..  539 
Broadway,  on  Milwaukee  St.  awarded  to  ROBERT  L.  REIS- 
INGER   CO.,   Milwaukee.      Estimated   cost.    $2.77000. 

Wl».  Milwaukee — Mechanical  Appliance  Co.,  123  Stewart 
St.,  awarded  contract  for  1 -story.  30xl30-ft.  reinforced-con- 
crete  machine  shop  to  MEREDITH  BROS.,  1043  Kinnickinnic 
Ave.  _ 

AVls..  Milwaukee — Contract  for  3-story,  50xl50-ft.  garage, 
machine  shop  and  stable  for  Standard  Livery  Co.,  at  5th  and 
Prairie  St.  awarded  to  RAULF  CO.,  53  Patton  Bldg.  Esti- 
mated   cost,     $35,000. 

AVIs..  Milwaukee — Contract  for  2-story,  35xl00-ft.  garage 
and  repair  shop  on  Sth  St.  for  H.  Whitten  awarded  to  DANIEL 
B.   DANIELSON,  415  Ellen  St.      Estimated  cost,   $10,000. 

■\Vi»..  Milwaukee — (Official) — Contract  for  2-story,  140x200- 
ft.  plant  at  Booth  and  Townsend  St.  for  Wisconsin  Iron  and 
Wire  Works.  186  East  Water  St.,  awarded  to  NORTHERN 
CO.VSTRf  CTION  CO.,  421  Milwaukee  St.  Estimated  cost,  $20,- 
000.      Noted  Apr.   20. 

"Wis..  Otjen — Lake  Side  Distilling  Co.,  Milwaukee,  awarded 
contract  for  factory  to  FRANK  LUENZMANN  CONSTRUC- 
TION CO.,  1912  Prairie  St.,  Milwaukee. 

.Minn.,  St.  Paul — (Official) — Contract  for  3-story,  100x150- 
ft.  plant  for  Brown,  Blodgett  <&  Sperry  Co.  awarded  to  PAUL 
STEINBURY   CONSTRUCTION   CO.      Noted   Dec.   9   and   23. 

Kan..  Wichita — Contract  for  elevator  for  Red  Star  Mill 
and  Elevator  Co.  awarded  to  LEHRACH  CONTRACTING  AND 
ENGINEERING  CO.,  Gloyd  Bldg.,  Kansas  City,  Mo.  Estimated 
cost,    $50,000. 

Kan..  Wichita — Contract  for  warehouse,  garage  and  office 
building  for  Standard  Oil  Co.  awarded  to  GEORGE  H.  SEID- 
HOPF  CONSTRUCTION  CO..  302  Finance  Bldg.,  Kansas  City, 
Mo.      Estimated   cost,    $110,000.      Noted   Nov.    18. 

Mo.,  St.  Louis — Samuel  Cupples  Woodenware  Co.  awarded 
contract  for  factory  to  PORTABLE  CONCRETE  CO.,  5912  Von 
Versen   Ave. 

Mo.,  St.  Louis — Contract  for  3-story  reinforced-concrete 
addition  to  plant  of  Williams  Patent  Crusher  and  Pulverizer 
Co.    awarded    to    CHARLES    B.    McCORMACK    &    SON. 

Ark..  Ft.  Smith — Best-Clymer  Manufacturing  Co.  awarded 
contract  for  3-story.  60x70-ft.  plant  to  F.  SCHLEUTER. 
Estimated  cost.  $50,000. 


Cnllf.,    .Man    rratirlnro      SliniiioiiH    Co.    awarded    contract    for 
fu<t..iy    III     Noilh     I'.ilnl    and     Powell    Kl.    to    LINDGItKN    CO 
.MohM.liioik    HIdK  ,    al    $10,000. 

Hue.,  l>runinioii<lvllleI':aNl- Aetna  I'lu'inlcal  Co.  of  Can- 
ada, I.I.I,  awar.li'.l  .■onlraci  for  |ilaiil  lo  W  KSTINGIIOI'SK 
CHritCII  KKIllt  .V  CO,  37  Wall  St.,  New  York,  N.  Y.  EhU- 
inali'il  coMl,  $:)(iii,iiiiii.     .Noted  Mar.  23. 

Out.,  l»or«  Arthur  -Davld.Mon  K-  Snillli  I'llevator  Co.  awarde.j 
conliiMt  lor  a.lillllon  lo  jilaiil  with  capacltv  of  1.000,000  bu 
award. -.1  I..  HA  RNI'/rT-McQI' MlON  ( !ONSTRUCTION  CO.  lOml- 
liiated  coMt,  $250,000.     Not.-d   l''.l>.   10, 

FEDKRAL  COVKRNMKNT  WORK 
Proposed  Work 

Maine,  l>ortlan<l-  Hull. lings  HI.Ih  will  be  received  by 
.lames  A.  Wi-tinon-,  Ail.  Supei  v.  Ari'h..  Treasury  Dejit..  Wash- 
Inglon,  1).  <•..  until  3  p.m..  June  7,  for  steerage  barracks  and 
Htorehoiise    for    U.    S.    (.juaranllne    .Station,    Porthuid. 

Vt.,  i-'t.  l<:thuti  Allen  — Hulldlng—HIdH  will  be  r.-celved  by 
Depot  (.iuarlii  iiiasl.r,  l'"l.  l-;ih:ui  Allen,  until  noon  May  29, 
for  111-.-  Ht;ili.)n  al   I'l.   lOth.in  Allen. 

N.  v..  MaillMon  llarraekn— Building— Hlds  will  be  received 
by  l)e|)..l  OiiaTleiinasler,  .Madison  Barracks,  until  11:30  a.m.. 
May    24,    for    I    ilouble   set   noncoinmlsHloned   olllceiH'    (juartora. 

I)el.,  WllmliiKton — Jetty— Bids  will  be  r.celved  at  U.  S. 
lOngineer  Olllce.  Old  Federal  Bldg.,  Wilmington,  until  11  a.m., 
May  26,  for  repairing  Jetty  at  mouth  of  Bro-idklll  River,  Del. 
(See   adv.) 

D.  f.,  WuMhluKton — Coast  Guard  Station — Bids  will  be  re- 
ceived at  office  of  Treasury  Depjirtment,  U.  .S.  Coast  Guard 
Washington,  until  2  p.m..  May  IK.  for  moving  and  making 
alterations,  additions  and  repairs  to  White  River  Coast  Guard 
Station    and    l.iunchway.    White    River,    jMich.      (.See   ailv.) 

I).  <•.,  WnNhlHKton—Riprap— Bids  will  be  received  at  II.  .S. 
lOngiiuer  oiliic',  Room  305,  Southern  Bldg.,  until  noon.  May 
15,  for  furnishing  and  placing  riprap  on  seawall  foundation 
and  furnishing  and  delivering  building  stone,  Anacostia  River. 
(See  adv.) 

Va.,  Norfolk — Derrick  Boat — Bids  will  be  received  at  U.  .S. 
Engineer  Office.  Custom  House,  Norfolk,  until  noon.  May  22, 
for  derrick  boat.      (See  adv.  Apr.  27  issue). 

Va.,  Kntllo— Road  Work — Bids  will  be  received  by  P.  R.  Har- 
ris, Ch.  of  Bureau  of  Yards  and  Docks,  Navy  Dept.,  Room 
404,  Navy  Annex  Bldg..  until  11  a.m..  May  13,  for  road  work 
in  connection  with  Naval  Radio  Station,  Radio.  Noted 
Apr.   20. 

N.  C,  WayneMville — Post  Office — Bids  will  be  received  by 
James  A.  Wetmore.  A(;t.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington. D.  C,  until  3  p.m.,  June  6,  for  U.  S.  post  office  at 
Waynesville. 

Tenn.,  Maryville — Post  Office — Bids  will  be  received  by 
James  A.  Wetmore.  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington, D.  C,  until  3  p.m.,  June  8,  for  U.  S.  post  office  at 
Maryville. 

Tenn.,  Meniphiii — Pontoon — Bids  will  be  received  at  U.  S. 
Engineer  Office.  Custom  House,  Memphis,  until  11  a.m.,  May 
11,  for  constructing  and  delivering  1  steel  pontoon.  (See 
adv.) 

Mieh.,  AVjanilotte — Building — U.  S.  Government  plans  to 
construct   federal   building  at  Biddle   Ave.   and   Maple  St. 

III.,  ChicaKo — Dredging — Bids  will  be  received  at  U.  S. 
Engineer  Office.  508  Federal  Bldg.,  Chicago,  until  10  a.m.. 
May  26,   for  dredging  in  Calumet  River,   111.      (See  adv.) 

Wyo.,  Ft.  Laramie — Earth  Work — Bids  will  be  received  by 
IT.  S.  Reclamation  Service.  Ft.  Laramie,  until  2  p.m..  May  25, 
for  earth  work  on  about  51/2  mi.  of  main  canal.  Ft.  Laramie 
I'nit,  North  Platte  Project.  A.  P.  Davis,  Ch.  Engr.  (See  adv. 
Apr.   27   issue). 

Tex.,  Belton — Post  Office — Bids  will  be  received  by  James 
A.  Wetmore.  Act.  Superv.  Arch..  Treasury  Dept..  Washington, 
D.  C,  until  3  p.m.,  June  5,  for  U.  S.   post  office  at  Belton. 

Tex.,  Paris — Post  Office — Senate  passed  resolution  providing 
for  $200,000  building  to  replace  post  office  recently  destroyed 
by  fire. 

Colo..  Denver — Shot  Drill — Bids  will  be  received  by  U.  S. 
Reclamation  Service.  505  Tramway  Bldg.,  Denver,  until  11  a.m.. 
May  20.  for  sale  of  1  second-hand  Davis-Calyx  Shot  Drill, 
Class  G.  O..  geared  belt  drive,  manufactured  by  Ingersoll- 
Rand  Co.      (See  adv.,  Apr.  27  issue.) 

Calif.,  Ft.  Mason — Building — Bids  will  be  received  at  office 
of  Constructing  Quartermaster.  Ft.  Ma.son,  until  11  a.m.. 
May  18,  for  4  field  officers'  and  8  double  sets  officers'  quarters 
at  Presidio  of  .San  Francisco. 

Calif..  Mare  Island — Bucket  Dredge — Bids  will  be  received 
by  F.  R.  Harris,  Ch.  of  Bureau  of  Yards  and  Docks,  Navy 
Dept.,  Room  454,  Navy  Annex  Bldg.,  Washington,  D.  C,  until 
11  a.m.,  June  3,  for  gravity  swing,  1  ton,  bucket  dredge,  for 
Navy   Yard,    Mare    Island. 

Calif.,  Mare  Island — Shipbuilding  Cranes — Bids  will  be 
received  by  F.  R.  Harris.  Ch.  of  Bureau  of  Yards  and  Docks. 
Navy  Dept..  Room  454.  Navy  Annex  Bldg..  Washington,  D.  C, 
until  11  a.m..  May  20,  for  furnishing  2  shipbuilding  cranes  at 
Navy  Yard. 

Bids    In    and    Contracts    Awarded 

Conn.,  IVew  Haven — Post  Office  —  Contract  for  installing 
mechanical  equipment  in  post  office  at  New  Haven  awarded  to 
S.  FAITH  &  CO.,  Philadelphia,  Penn.,  at  $84,903;  interior 
finish  to  JOHN  H.  PARKER  CO.,  315  4th  Ave.,  New  York,  N. 
Y.,    at    $365,985.      Noted    Mar.    30. 

N.  Y..  Buffalo — Dredging — H.  S.  Kerbaugh.  Inc.,  Buffalo, 
at  $13,975,  submitted  lowest  bid  for  dredging  North  (Buffalo 
River)  Entrance  Channel  and  Watson  Elevator  Site,  Buffalo. 
Noted  Apr.   6. 

N.  Y.,  New  York — Dredging — Contract  for  dredging  and 
rock  removal  in  Conties  Reef.  East  River,  awarded  to  GREAT 
LAKES  DREDGE  AND  DOCK  CO.,  Boston,  Mass.,  at  $196,900. 
Noted   Mar.   16. 
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>'.  v.,  New  York — Jetty  and  DrertBinB — Contract  f^i'  sand 
spit  and  jetty  construction  in  Great  South  liav  ( I'alchoKue 
River),  and  dredKinp  in  Hrowns  Creek,  N.  Y..  awarded  to 
TITTTLIO    &    UAVN'OIt,    New    York,    at    $20.0r..'{.      Moted    Mar.    16. 

Md..  Indian  IIe:id — BuildinK — Lowest  bids  received  Apr.  29 
for  extension  to  Building  No.  102,  Naval  I'rovinp;  Cround. 
Indian  Head,  were  as  follows:  J.  L.  Robinson  Construction 
Co.,  Baltimore,  $().15.'!;  .J.  H.  Nolan  Construction  Co..  Wash- 
ington, D,  C,  .$.5,323;  Richardson  '  &  Burgess,  Washington, 
D.    C,    .$.-),322.      Noted    Apr.    6   and    13. 

I>.  C  VVaMhinKton — Sewers — Lowest  bids  received  Apr.  17 
for  outlet  trunk  sewers  between  Pennsylvania  R.R.  Bridge 
and  Hennings  Biidge  (a)  ordinary  excavation,  (b)  piling 
driven  in  place  and  cut  off  per  lin.ft.,  (c)  lumber  in  place  and 
secured  caps  and  flooring  per  M  ft.,  (d)  concrete  masonry  B 
per  cu.yd.,  (e)  vitrified  brick  masonry  pei-  cu.yd.,  (f)  sewer 
brick  masonry  per  cu.vd.,  were  as  follows:  Warren  D.  Mui- 
ray  &  Co..  Norfolk,  Va.,  (a)  SSc,  (b)  16. .')C.,  (c)  $48,  (d)  $6.94,  (e) 
$22..''.().  (f)  $16..50;  Whiting-Turner  Construction  Co.,  Balti- 
more, Md.,  (a)  83c.,  (b)  2(1. !»c.,  (c)  $17,  (d)  $7.95,  (e)  $24.6.5, 
(f)  $15;  George  Hvman,  Washington,  (a)  75c.,  (b)  21c.,  (c) 
$49.    (d)    $6.65,    (e)    $22,    (f)    $15.      Noted    Apr.    13. 

Va.,  Norfolk — Building — Lowest  bids  received  Apr.  29  for 
building  at  Navy  Yard,  Norfolk,  were  as  follow.-^:  Nolan- 
Clifford  Co.,  Norfolk,  $19, 689.'  Federal  Co..  Norfolk,  $19,984; 
R.   R.  Richardson  &  Co.,  Norfolk,   $20,900.     Noted  Mar.   30. 

\V.  Va.,  Wheeling — Lock-Operating  Machinery  —  Contract 
for  furnishing  and  delivering  valve  jacks  and  gate  operating 
machinery  at  Dams  Nos.  16  and  17.  (Ihio  River,  awarded  to 
CENTRAL  POT'NDRY  AND  MACHINK  CO..  Wheeling,  at 
$3,300   for  each   lot.      Noted   Apr.   6. 

Mi-xH.,  Bel/.oni — I'ost  Office — U.  S.  Treasury  Department 
awarded  contract  for  post  office  at  Belzoni  to  H.  H.  ALEX- 
ANDER. 

Tenn.,  Humholilt — Post  Office- — Lowest  bids  received  Apr. 
21  for  U.  S.  post  office  at  Humboldt  wei'e  as  follows:  Alger- 
non Blair,  Montgomery,  Ala..  $41,923;  Frank  L.  Johnson  &  Co., 
Duluth,  Minn.,  $42,670;  R.  P.  Farnsworth  &  Co.,  New  Albany, 
Ind.,  $43,400.     Noted  Dec.  30  and  Apr.  20. 

Ky.,  Loiiixville — Cement — Bids  were  received  Apr.  15  for 
furnishing  and  delivering  Ameiican  portland  cement  to  Dam 
No.  43,  Ohio  River,  from  Lehigh  Portland  Cement  Co.,  1500 
Consumers  Bldg.,  Chicago,  111.,  Louisville  Cement  Co.,  Louis- 
ville, and  Kosmos  Portland  Cement  Co.,  Inc.,  614  Paul  Jones 
Bldg.,    Louisville.      Noted   Mar.    23. 

Ohio,  Cleveland — Breakwater — Contract  for  rubble  mound 
breakwater  at  Conneaut  Haibor  awarded  to  EDWARD  GIL- 
LEN  DOCK,  DREDGE  AND  CON.STRUCTION  CO.,  1112  North 
Erie   St.,   Racine,   at    $155,680.      Noted   Mar.   2   and   Apr.    6. 

Mich.,  (irand  Rapids — Dredging — Contract  for  dredging  in 
Manistee  Harbor  awarded  to  GREILING  BROS.  CO.,  Green 
Bay,   Wis.,   at  $9,975.      Noted   Apr.   6. 

IVeb.,  FalLs  City — Post  Office  —  Contract  for  LT.  S.  post 
office  at  Falls  Citv  awarded  to  CHARLES  WEITZ'  SONS. 
Des    Moines,    Iowa,    at    $42,600.      Noted    Mai-.    9    and    Apr.    13. 

Mont.,  Harlem — Buildings — Contract  for  heating  and  laun- 
dry plant  at  Ft.  Belknat)  School,  Harlem,  awarded  to  W.  D. 
LOVELL,  Minneapolis,  .Minn.,  at  $20,000.     Noted  Mar.  2  and  30. 

Wash.,  Keyport — Steel  Towers — Bids  were  received  .\pr.  29 
for  two  400-ft.  steel  wireless  towers  at  Pacific  Coast  Torpedo 
Station,  Keyport,  (a)  total  for  work  in  accordance  with  speci- 
fications, (b)  price  per  lb.,  (c)  total  for  work  using  stock 
material,  (d)  per  lb.,  (c)  fittings,  (f)  foundations  as  follows: 
Penn  Bridge  Co.,  AVashington,  D.  C,  (d)  9.7c.,  (e)  $2,725; 
Northwestern  Construction  Co.,  Portland,  Ore.,  (c)  $45,711; 
(d)  7.35c.,  (e)  $1,394:  Washington  Construction  Co.,  Seattle, 
(a)  $54,833,  (b)  10.315c.,  (c)  $54,833;  (d)  10.315c.,  (e)  $1,000, 
(f)  $4,700;  W.  N.  Concannon,  San  Francisco.  Calif.,  (a)  $58,744; 
Grant  Fee,  San  Francisco,  Calif.,  (a)  $52,500.  (b)  6=*ic.,  (c) 
$54,000.  (d)  7c.;  (e)  $2,165,  (f)  $11,515;  Martin  &  Dugin  Con- 
struction Co..  Seattle,  (c)  $44,500,  (d)  7»4c.,  (e)  $1,735;  (f) 
$6,100;  Pittsburgh-Des  Moines  Steel  Co.,  Pittsburgh,  Penn.. 
(a)  $44,400.  (b)  7y2C.,  (c)  $44,400.  (d)  7V2C.,  (e)  $1,540;  Chicago 
Bridge  and  Iron  Co..  Chicago,  III.,  (c)  $60  200;  California  Con- 
struction Co.  San  Francisco.  Calif.,  (a)  $52,500,  (b)  S%c.,  (c) 
$55,500.  (d)  9,1c.,  (e)  $225.  (f)  $7,500;  McRae  &  Pavaz.  San 
Francisco.  Calif.,  (a)  $48,747.  (b)  8c.,  (e)  $1,000,  (f)  $7,000. 
Noted    Apr.    13. 

Calif.,  San  Diego — Cement — Contract  for  furnishing  and  de- 
liveiing  cement,  sand  and  gravel  at  San  Diego  awarded  to 
JONCAS  HANSEN,  San  Diego,  at  $17,840,  and  MISSION  SAND 
AND  ROCK  CO..  San  Diego,  at  $19,928.  Noted  Mar.  16  and 
Apr.   20. 

CANALS,  DITCHES  AND  IRRIGATION 
Proposed  Work 

N.  Y.,  Albany — Barge  Canal  Work — Bids  will  be  received 
until  noon.  May  23,  by  W.  W.  Wotherspoon.  State  .'!ui)t.  of 
Pub.  Wks.,  for  substructure,  superstructure  and  approaches  of 
Freeman's  Bridge  over  Mohawk  River  near  Schenectadv  at 
about  Barge  Canal  Center  line  Station  1198-93,  Contract  No. 
129.       Estimated    cost,    $80,976. 

IV.  Y.,  Albany — Barge  Canal  Work — Bids  will  be  received 
until  May  23  by  W.  W.  Wotherspoon,  State  Supt.  of  Pub. 
Wks..  for  constructing  substructure,  superstructure  and 
approaches  <5{  highway  bridge  over  Hudson  River  at  North- 
umberland   under   Contract    No.    128.      Estimated    cost,    $77,751. 

Fin.,  Tallahnsseo — (Official) — Canal — Bids  will  be  received 
until  10  a.m..  May  29.  by  Board  of  Commissioners  of  Ever- 
glades Drainage  District  for  drainage  canal  known  as  Dania 
Canal,  improving  Miami  Canal  between  Lack  and  junction 
with  South  New  River  Canal  and  also  improving  South  New 
River  Canal.  F.  C.  Elliot,  Ch.  Drainage  Engr.  Noted  Apr.  27. 
(See  adv.) 

Tenn.,  HenderMon  —  Drainage  —  W.  T.  Stewart  organizing 
Middleton  Creek  Drainage  District  No.  3  to  build  drainage 
ditches. 

Tenn.,  JaokHon — Drainage — Bids  will  be  received  until 
no<m.  May  13.  by  A.  ^^'.  Stoval,  Chn.  Drainage  District  Bd.. 
for  clearing  200-ft.  right-of-way  and  digging  drainage  canal. 
15,552  ft.  long  in  Madison  and  Crockett  Counties,  about  228.000 
cu.yd. 


III.,  ^laitie  I'ork — (Official) — Drainage — Bids  will  be  re- 
ceived until  .May  20  by  Commissioners  of  Union  Drainage  Dis- 
trict No.  3  of  Cortland  and  Virgil  Townships  for  removing 
200,000  cu.yd.  of  earth  excavation  in  deepening  and  widening 
present  channels  of  said  district.  Hay  &  Lowman,  Syca- 
more,  ICngr.     Noted  Apr.  6. 

WIm.,  Itaeine — Drainage — Bids  will  be  received  until  2  p.m.. 
May  22,  by  Thompson,  Myers  &  Kearney,  Attv.,  Root  Rive.- 
Drainage  District,  for  14  ml.  of  open  ditch  and  15  mi.  of  IS-  to 
24-in.   diain   tile.      Estimated    cost,    $80,000.      Noted    Dec.    9. 

WIh.,  Wntertown — Ditch — Bids  will  be  received  until  1  p  ni.. 
May  9.  by  Board  of  Supervisors  for  McHugh  Bros.  Ditch.  .John 
P.   Roffeis,   Clk. 

Iowa,  Algona — Drainage — Bids  will  be  received  until  May  it 
by  E.  II.  Beardsley,  Audr.  Kossuth  County,  for  ditches  and 
drains  in  Drainage  District  No.  126.  D.  L.  Leffert,  County 
Engr. 

Iowa,  Ilumltolflt — Drainage — Surveys  being  made  for 
Drainage  District  Nos.   87,   88  and  89. 

lown,  liOgan — Ditch — Citizens  voted  iS.OOO  bonds  for  im~ 
proving  Crane   Ditch   outlet. 

Iowa,  Itockwell  City — Drainage  Surveys  being  made  for 
Big  Cedar  Drain   Project.  206,000  acres. 

Iowa,  Sloii.v  City — Ditch — Surveys  being  made  by  C.  Mori- 
arity.   Engr.,   for  Boyer  Ditch,   Sloan  Township. 


.Ark.,  Iliythevllle — Drainage — Keystone  Drainage  District 
plans  to  drain  200,000  acres.  Estimated  cost,  $1,000,000. 
Charles  Gregger,   A.   C.   Land   and   G.   Staton,   Comrs. 

Tex.,  Dalian — Reclamation — Diainage  and  Levee  District 
No.  1  voted  $110,000  bonds  for  reclamation  of  about  7.500  acres 
and  levee  system.  Arthur  A.  Stiles,  Austin,  State  Reclamation 
Engr.     Noted   Feb.    10. 

Colo.,  PallMadeN — Drainage — Bids  will  be  received  until 
2  p.m..  May  18.  by  D.  D.  Pottei-,  ,Secv.  of  Palisade  Drainage 
District,   for  purchase  of  $12,000  bonds   for  drainage   work. 

Ariz.,  Gleenon — Irrigation — Carlos  Bolton  plans  irrigation 
system  and  pumping  plant. 

Arix.,  Fha'niX' — Irrigation — Preliminary  plans  being  pre- 
pared for  storage  dam  and  reservoir  on  Verde  River  for  Wa- 
ters  Users'   Association   to    irrigate   32,000   acres. 

A\'aNli.,  AVenatrhee — (Official) — Reclamation — Bids  will  be 
received  until  6  i).m..  May  23,  at  office  of  Wenatchee  Reclama- 
tion District  for  manufacture  and  laying,  complete,  except 
excavation  and  back-filling,  of  5.470  ft.,  more  or  less,  of  63- 
in.  reinforced -conciete  pipe  under  hydraulic  head  r.Tiigiiig 
from  10-  to  100-ft.;  reinforcing  to  provide  full  strength  re- 
quired with  factor  of  safety  of  3;  approximately  100  ton  of 
%-in.,  2-piece  steel  bands,  complete  with  shoes  and  nuts,  for 
60-in.  wood  stave  pipe.     W.  T.  Knapp,  Secy. 

Calif.,  Pineflat- — Irrigation — Plans  approved  by  Alta  Irriga- 
tion District  for  storage  reservoir  on  Kings  River.  Esti- 
mated cost,   $6,000,000,     L.   A.   Nares,   Fresno,    interested. 

Bids    In    and    Contracts    Awarded 

R.  I.,  Providence — (Official) — Dredging — Contract  for  dredg- 
ing in  Providence  Harbor  awai<le<l  to  J.  .S.  PACKARD 
DREDGING   CO.,    Providence,    at   24c.    per   yd.      Noted    Apr.    20. 

IV.  Y.,  Xew  York — (Borough  of  Manhattan)  —  (Official)  — 
Drainage — Contract  for  improving  marshlands  and  meadows 
within  Boroughs  of  Brooklyn  and  Queens,  including  islands 
in  Jamaica  Bay  awarded  to  R.  M.  BROWN  and  C.  R.  SIMP- 
SON,   170    Broadway.      Noted    Apr.    6    and    27. 

Tenn,,  DreKden — Drainagi — Contract  for  drainage  work  in 
Weakly  County  awarded  to  McWILLIAMS  BROS.,  Memphis. 
Estimated  cost,  $140,000.  Morgan  Engineering  Co.,  Memphis, 
Engr. 

Ind.,  Jasper — Dredging — Contract  for  dredging  Huntley 
Creek  in  Dubois  County  awarded  to  WALCOTT  DREDGING 
CO.,    Lafayette,    at    $75,530. 

Mich.,  HaMtings — Drainage — Contract  for  Thornapple  Drain 
in  Barry  County  awarded  to  WEAGE  &  TYLER,  Coldwater, 
at    $24,955.      Noted   Apr.    20. 

Iowa,  Garner — Drainage — Contract  for  openwork  on  .Sec- 
tion 1  of  Drainage  District  37-39  awarded  to  THOMAS  & 
SWEET. 

Iowa,  Sibley — Ditch — Contract  for  Drainage  Ditch  No.  29 
awarded  to  SIBLEY  CEMENT  CO. 

Minn.,  Roseau — Ditch — Contract  awarded  to  N.  W.  DR.MN- 
AGE  CO.   for  County   Ditch  No.   24. 

Kan.,  KanNaH  City — Dredging — Wyandotte  County  Commis- 
sioners awarded  contract  for  clearing  channel  of  Kaw  River 
to  KANSAS  CITY   BRIDGE  CO.,  $21,498.      Noted  .Vpr.   6. 

I'tah,  Ijogan — (Official) — Drainage — Logan  Land  and  Drain- 
age Co.  awarded  contract  for  draining  about  3.000  acres  to 
J.  B.  CASEY'  DRAINAGE  CO.,  Crawfordsville,  Ind.,  at  $39,- 
000.     Noted  Feb.    24. 

MISCELLANEOUS 

Proposed  Work 

\'.  Y.,  New  York — (Borough  of  Manhattan) — (Official)  — 
Station  Finish — Bids  will  be  received  by  Public  Service  Com- 
mission until  12:15  p.m..  Ma.v  25,  for  station  finishes  on  Lex- 
ington  .\ve.   rapid   transit   line   between   43d   and    106th   .St. 

I'enn.,  Philadelphia — River  AVall — Park  Commission  con- 
templates river  wall  and  gate  house  at  Zoological  Gardens. 

<Ja.,  nrunswlek — Pier — St.  Simon  Hotel  will  rebuild  pier  on 
St.    Simon    Island. 

Tenn.,  MemphlH — Reservoirs— City  plans  5  bayou  reservoirs 
for  protection  of  North  Memphis  from  heavy  rains  and  floods" 
Estimated   cost.   $90,000.     J.  H.   Weatherford,   City   Engr. 

Tenn..  MemphU — Terminal.s — William  1...  Johnson  and 
George  T.    Kendal.  Grand   Rapid.s.   Mich.,   plan   river  terminals. 
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Tpnn..  IWnabtlllr — ronl  llnnilllnn  IMnnl— T'lnnn  pirpnrrrt  I'V 
«.  M  .M.Miiiiii\.  Aiili.  Thr  Ai.inlr.  for  rrliifi'niul-ci'iuritn 
ooal-h.inilllin;    pliiiil   fi.r  Van.l.'i  lillt   I'lilvrmllj .      Nuln.l  Apr.   .". 

|ii<ii(     «mi-i')  -  OVi'riK'iiil 


Trnn.,     \\  nitbiiK-hIr  '(('liiilli 


SI     l.iiiilB   Ity.   pliiiiK  ovn- 


CromiliiK      N..I.11VI11.-.   flmHiiiuMimi   ti   SI     I..111IB   Ity.   pliiii 
)i«ud  rioHKhiK       lltiiilii    M<  tioiinlil,    Niinhvlllr.   I'll.    ICiiKr. 

Ohio.  4  union  I'aik  liiipiovi'iiHiiln  Sim.  Ihmii  iimlpr  "Htrctii 
ami   K.mkIk- 

Okln.  rirvplnnd  Siil.wiiy— ritl»i<im  votcil  U.OnO.OOO  bondH 
for  Hul.wav  ui'iMi.a.twii  I..  I>i«tnilt  Suiwi  lot  IiIkIi  lev.  I  lirldKiv 
W.    A     SIliulUMiiili.    fouiity    ICnur.      N.HimI    Nov.    26    ami    Ki'l'     I" 

<»hlo.  I.lma  lUv.r  Iin|inivrin«>ntH--t"lll>!<'im  volcil  $100,000 
boiiil.s    r..i     liiipi  .ivhin    Ottawa    lUviT.      Noli-il    Mar.    :io. 

Win.,  lirnnil  llnplilii— KIrr  IliiiiKr  iinil  IVilUi-  Stiillon — Com- 
mon r..uiiill  will  l.oml  illy  for  1100.000  for  lln'  Iiouho  and 
police   Ntalloii   on   oaxt    Hlilo. 

firh.,  Wnlrrlwo— l.ov.'. —  llUIa  will  bo  received  until  noon, 
Mnv  It.  bv  llojiril  of  I)lr.itor»  of  KllUiorn  Valley  Drnlniik'" 
iMiitrUl  for  1  or  nmri'  Mc.tlonit  of  Icvci-  alonn  Tlatl.'  Itlvtr 
In  DiiUKlas  and  Sarpv  t'oiiiitlcH.  'I'owl  Knuliifi'rliiK  *"o.,  Ui- 
Clty    National    Hank    flhlK..   Onialia.    DralmiKi-    Knur. 

Tex.,  llouaton— ('ran< — HldH  will  be  rcctlv.d  until  noon. 
May  10.  for  I  flectrlc  travelliii:  crane  for  wharf  and  4  travel- 
ing crancH  for  sewaKe-dl.spoxal  plantH.  Ksllniated  cost.  J.s.OOU 
und   J7.500   renpt'Ctlvely.      lO.    K.   Sands.    City    lOiiKr. 

Bids    In    and    Contracts    Awarded 

Maiiii..  Knlrhnvfn  — Hathhousi — KXlli'lal) — Contract  for  1- 
ond  •.'-.•<lorv.  iUix20li-ft,  balhliouse  for  Union  Street  Uiillway 
Co..  Niw  lU'dford.  awariled  to  .1.  \V.  HISIIOI*  CO.,  Worcester, 
at   ISS.OOO.      Noted    Mar.    23  and   Apr.   6. 

WIk..  4irrrn  liny — fJradlnj;  —  Harkhausen  Coal  and  Dock  Co. 
award.  .1  contract  to  J.  HAS.MUSSKN  &  SONS  CO..  0»hko.«li.  at 
B8e.  p.r  yd..  r..r  removing  from  30.000  to  50.000  yd.  of  clay  for 
additional  dockage  purpose. 

Ark..  Ilrndir}' — I.eve. — Contract  for  levee  In  I.,afayette 
County  awarded  to  McWlLLlAMS  BROS..  Memphis,  Tenn..  at 
144.000. 

BUILDINGS 

Proposed  Work 

Olber  iirms  rrlaNrf  to  BuUdinQ  Cnntiruetinn  "Hll  be  found  undrr  the  follotrtno  htai- 
4M>:    "lrutustr\rU  Works:'  -Fcilrral  CortrnmrnI  Work"  and  "Misceilnneous.' 

Ti.  H..  MnneheHter — Plans  being  prepared  for  addition  to 
city  hall.      lOstiinated  cost,  $75,000. 

VI..  IlrnnlnKton — Henrv  W.  Putnam  Memorial  Hospital 
Association    plans    to    build    hospital.      Kstiniated    cost,    $90,000. 

Mn.sH..  Andover — Preliminary  plans  beinR  prepared  by 
Fisher.  Kiplev  .M-  !.,•  Houtillier.  Arch..  45  Broinlleld  St..  Boston, 
for   2-story    hi^h   school    for   city.      Kstiniated   cost,    $50,000. 

MaK.H.,  (inrdner — Shirley  J.  Rawson  and  Ralph  M.  HoUoway 
will  build  3-storv  hotel  on  Central  St.  Estimated  cost,  be- 
tween  $40,000  and    $50,000. 

MnsN..  Hnvrrhill — City  contemplates  S-room  school.  Esti- 
mated  cost.   $50,000.      C.   H.    Dempsey,   Supt.   of   Schools. 

MaMM..  Holyoke — Plans  beinp  prepared  by  O.  E.  Nault, 
Arch.,  .s  Wall  St..  Worcester,  for  2-story,  72xl21-ft.  school  for 
Immaculate  Conception  Parish. 

MaNN..  Lonrll — Municipal  Council  appropriated  $900,000  for 
high  school. 

Mass.,  New  Bedford — (Official) — Bids  will  be  received  about 
June  15  bv  J.  L.  (",ibbs.  Supt.  of  BldK.  of  City,  for  central 
police  station.  Estimated  cost.  $150,000.  L.  E.  Destremps, 
New   Bedford,  Arch.     Noted   Mar.   2  and  Apr.   6. 

Ma.sM.,  Penliody — Plans  being  prepared  by  John  M.  Gray, 
Arch..  It;  Arlinsjton  St..  Boston,  for  3-story  addition  to  school. 
Estimated  cost.   $40,000. 

MnHH..  Shirley — State  Legislature  contemplates  appropriat- 
ing  $76,700   for   building   for  Shirley   Industrial  School. 

MnHs.,  Somervllle — Plans  being  prepared  by  Walter  T 
Littlefleld.  .Vrcb..  9  Hamilton  PI.,  Boston,  for  junior  high 
school.  Estimated  cost,  $80,000.  Charles  S.  Clark,  Supt.  of 
Schools.      Noted    Feb.    24. 

MasM.,  Taunton — Plans  being  prepared  by  Kilham  &  Hop- 
kins. Arch..  9  I'ark  St.,  Boston,  for  high  school.  Estimated 
cost,   $125,000. 

MaN.«..  West  Somervllle — Plans  being  prepared  by  Walter 
T.  Littletield.  Arch.,  fi  Hamilton  PI..  Boston,  for  2-story  junior 
high  school.     Estimated  cost,   $80,000. 

Max!!.,  Woreettter — Plans  being  prepared  by  George  H. 
Clemence.  Arch..  405  Main  St.,  for  3-story,  73xll8-ft.  brick 
and  concrete  building  at  Waldo  and  Exchange  St.  Estimated 
cost,  $190,000. 

Ma.«i!<..  Worcester — Bids  will  soon  be  received  by  Boston 
&:  Albany  R.R.  for  freighthouse  at  Worcester.  F.  B.  Freeman, 
Boston.   Ch.   Engr. 

Mass.,  Worcester^ — Bids  received  Apr.  25  for  police  station 
rejected  as  being  too  high.  Plans  will  be  revised  and  new 
bids   received.      Estimated   cost,    $150,000.      Noted   Apr.    20. 

R.  I..  Bristol — Plans  being  prepared  by  Clark  &  Howe, 
Arch  Turks  Head  Bldg.,  Providence,  for  school  at  Court  and 
Church  St.      Estimated   cost,   $65,000. 

R.  I.,  Newport — Preliminarv  plans  prepared  by  E.  B.  Sea- 
burv.  Arch.,  Springfield.  Mass..  for  addition  to  high  school  and 
central  heating  plant.  Estimated  cost,  $300,000.  Noted 
Jan.   20. 

R.  I..  Woonsocket — Bids  will  be  received  until  May  12 
for  2-story  school.  Estimated  cost.  $40,000.  Walter  F.  Fon- 
taine. Woonsocket.   Arch.     Noted  Mar.  23. 


N.  v.,  Mt.  Kl«e«» — I'lunii  beInK  prepared  for  2-Btory  addition 
to  Hchool.  KHtliiiated  ciiMt.  $40,000.  CharluH  (Jregory,  I'roB. 
lid.   of   Kducallon.      Noted   .Inn.    13. 

iVnn..  I'bllnilrlithin-  Plans  belliK  prepair-d  by  ItallliiKer  8c. 
P..11..I  Arch..  I'T  :i-Hl'irv.  122x2(lO-ft.  «.-hool  :iii(l  building  at 
n.-U-iaili-  iinil  WeMtniorelanil  SI.  for  Nativity  of  Hlc^'^Hl•ll  Virgin 
MniN    Cliniili. 

IVnii.,  l*lilliiiii-l|>liln  Plans  prepared  by  R.  11.  Hencker  and 
Pill-.'  \-  M.■l,llll^•lllln,  Anh,  for  ihurch  at  10th  St.  and  Nortb- 
caHl    Itlv.l.    for    I'MrsI    Christian   Congrcgatloii. 

I'eim.,  folk — ItIdH  will  be  recelv.'d  until  May  10  by  J.  M. 
Munlipik  .Supt.,  for  1 -story  Isolation  hoHpltal  for  State  Instl- 
liitl.iii    fiJr   l''.eble   Minded.      Esllniat.d   cost,    $40,000. 

Md..  Snllsliiiry  lii'lhsedn  Mi'lhodist  Congregation  plans  to 
bull. I    .hull  1.        I'.stliiiated    cost,    $60,000. 

W.  \  n..  Mnrtlnsliiirn — CItizeiiH  National  liatik  plans  to 
linpr.ive    building.      lOstiniated   cost.    $50,000. 

K.  «'.,  Wilson — -T.  P.  P.ttus  Interested  In  construction  of 
community  building.  Esllmaled  cost,  between  $50,000  to 
$1(1(1.(1110. 

4;n.,  Atlanta  I'lans  b.'iiig  prepared  by  C.  K.  Frazler,  Arch. 
Atlanta  r.)r  rein.xleling  Temple  Court  I'.iiig.  at  East  Alabama 
and  South    I'ryor  St.      lOst  liiiated   cost.    $40,000. 

ria.,   Saiiford      CltlzeiiH   v.ited    $75,000    bonds    for   school. 

Ala..  Inlverslly  —  University  of  Alabama  consldiwlng  plans 
for  library  buililing.  Estimated  cost,  $100,000.  <j.  (J.  iJrown- 
ell.    Pres. 

>11nn.,  t'lnrkndnle — Methodist  Church  plans  building.  Estl- 
niatrd    cost,    $40,000.      H.    H.    Hopson,   Chn.    Hldg.    Com. 

I.a.,  Monroe — Bids  will  be  received  until  May  15  by  J.  W. 
.Smith  Assoc.  Arch.  Monroe,  for  3-story,  (iOxl50-ft.  temple  for 
Western  Star  Lodge  No.  24,  F.  &.  A.  M.     Estimated  cost,  $65,000. 

'I'enn.,  Lookout  Mountain — Charles  J.  Holden  and  associ- 
ates Mackinac  Island,  plan  to  construct  hotel  at  Lookout 
Mountain.      Estimated    cost,    $300,000. 

Ky.,  lioulsvllle — Auditorium  Association  will  build  audi- 
torium.    Estimated  cost,   $50,000. 

Ohio.  Cleveland — Plans  prepared  by  Charles  W.  Hopkinson, 

Ar.-h..    900    Rose    Bldg..    for"    school    at    5111    Fowler    Ave.    for 
Schaulller    Mission    Training    School.      Estimated    cost,    $75,000. 

Ind..  Fowler — Bids  will  be  reached  about  May  20  for 
2-story  high  and  grade  school.  Estimated  cost,  $50,000.  J.  F. 
Alexander  &  Son,   4th  and  Columbus  St.,   La  Fayette,   Arch. 

MIeh..  Royal  Oak  —  Baptist  Congregation  plans  church. 
Estimated  cost,  $40,000.  Edward  Neumann,  Member  of  Bldg. 
Com. 

III.,  Aledo — Plans  being  prepared  by  Whitsett  &  Schulzke, 
Arch..  Moline.  for  building  for  Farmers  National  Bank.  Esti- 
mated   cost,    $40,000. 

Wis.,  Wausau — County  Commissioners  appropriated  $50,- 
000   for   tuberculosis  hospital. 

Iowa,  Dumont — City  plans  school.     Estimated  cost,   $40,000. 

Iowa,  Ft.  Dodge — Iowa  Savings  Bank  plans  7-story  bank 
and   hotel  building  at  8th  and  Centralave  St.     Estimated  cost, 

$150,000. 

Iowa,  Mason  City — Plans  being  prepared  by  George  J. 
Hoffman  &  Co.,  Arch.,  17  West  College  St.,  Rochester,  Minn., 
for  8-story  hotel   at  Mason   City.      Estimated   cost,   $130,000. 

Iowa,  Muscatine — Board  of  Education  contemplates  addi- 
tion to  high  school.  Estimated  cost,  $75,000.  C.  R.  Stafford, 
Secy.   Bd.   of  Education. 

Iowa,  Pocahontas — Election  will  be  held  June  6  in  Poca- 
hontas County   to  vote  on  $150,000  bonds  for  new   courthouse. 

Iowa,  Sioux  City — Plans  being  prepared  by  William  L. 
Steele.  Arch..  592  United  Bank  Bldg.,  for  dormitory  for  Trinity 
College.      Estimated    cost,    $75,000. 

Iowa,  Swea  City — Bids  will  be  received  until  May  15  by  H. 
H.  Kruse.  Clk.  Bd.  of  Education,  for  2-story  consolidated 
school.      Estimated   cost,    $55,000.      Noted   Mar.   30   and   Apr.    13. 

Minn.,  Bird  L^land — Bids  will  be  received  until  1  p.m.,  May 
22.  by  H.  M.  Mielke,  Clk.  Bd.  of  Education  of  Independent 
School  District  No.  64,  for  high  and  grade  school.  Noted  Mar. 
30  and  Apr.  6. 

Minn.,  Fergus  Palls — State  Legislature  asked  to  appro- 
priate  $75,000    for   additional   building   at   State   Hospital. 

Minn.,  Hancock — Election  will  soon  be  held  to  vote  on 
$160,000  bonds  for  purchase  of  site  and  building  school  for 
Board   of   Education. 

Minn.,  Hibbing — Plans  prepared  by  W.  J.  Sullivan,  Arch., 
Duluth.  for  addition  to  Carnegie  Public  Library.  Estimated 
cost,    $55,000.      Noted    Apr.    27. 

Minn.,  Virginia — Citizens  defeated  $406,000  bond  issue;  pro- 
ceeds for  school  for  Board   of  Education.     Noted  Dec.  2. 

Kan.,  El  Dorado — Election  will  soon  be  held  to  vote  on 
$45,000  bonds  for  ward  school  and  addition  to  high  school. 

Kan.,  Leavenworth — City  contemplates  $400,000  bonds  issue 
for   school   building. 

Neb.,  Lincoln — Press  reports  state  preliminary  plans  for 
temple  at  15th  and  N  St.  for  Scottish  Rite  Association,  being 
prepared.  Estimated  cost,  $80,000.  Fulton  &  Butler,  51  West 
Main  St.,  Uniontown,  Penn.,  Arch. 

N.  D.,  Bismarck — Citizens  defeated  $50,000  bonds  for  high 
school. 

Mo.,  Carthage — Plans  will  be  prepared  by  J.  H.  Felt  &  Co., 
800  Grand  Ave.  Temple,  Kansas  City,  for  school  for  Board  of 
Education.     Estimated  cost,   $90,000.     Noted   Mar.   2   and   23. 

Mo.,  Carthage — Plans  being  prepared  for  2  ward  schools 
for  Board  of  Education.  Estimated  cost,  $90,000.  W.  F. 
Maring,  Secy.  Bd.  of  Education.     Noted  Apr.  6. 
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Tex.,  VVaxahachle — City  contemplates  $75,000  bond  issue 
for  high  school. 

Okla.,  Iiartle.sville — School  board  plans  to  call  election  to 
vote  on  $100,000  bonds  for  school.  Recent  bond  issue  defeated. 
Noted    Mar.    .30   and    Apr.    20. 

Okla.,  Cleveland — Citizens  defeated  $40,000  bonds  for  school. 

Noted    Apr.    6. 

Ore.,  Baker — Plans  being  prepared  by  Lawrence  and  Hol- 
ford.  Arch.,  Portland,  for  high  school.  Estimated  cost,  $125,000. 
Noted   Dec.    2. 

Ore.,  iMiHvaiikee — School  Board  plans  to  build  school. 
Calif.,  AnderHon — Election   will  be   held  May   27  to  vote  on 
$60,000  bonds  foi-  high  school. 

Bids    In    and    Contracts    Awarded 

Maine,  Portland — Forgionne  &  Romano  submitted  lowest 
bid  for  3-story,  324x353-ft.  high  school.  Estimated  cost,  $500,- 
000.      Noted   Apr.   20. 

MasM.,  Coneor«l — Contract  awarded  to  LEIGHTON  & 
MITCHELL  CO.,  95  Milk  St.,  Boston,  for  gymnasium  for  Mid- 
dlesex School.      Estimated   cost,   $100,000.     Noted   Apr.   6. 

Ma.sN.,  Lawrenee — Contract  for  motion-picture  theater  for 
James  Bicknell  Estate  awarded  to  E.  A.  DICK  &  CO.,  219 
Perry    St.      Estimated   cost,    $40,000. 

Mass.,  Revere — A.  B.  Carter,  848  Tremont  Bldg.,  Boston,  at 
$67,984,  submitted  lowest  bid  for  2-story,  78xl78-ft.  school. 
Noted  Mar.  2. 

MaHM.,  Springfield — Contract  for  buildings  at  Eastern  States 
Exposition  Grounds  awarded  to  L.  S.  WOOD,  Springfield,  at 
$68,145. 

MasN.,  ^Vest  Sprinf^rfleld — Eastern  States  Industrial  and 
Agricultural  Exposition  awarded  contract  to  FLYNT  BUILD- 
ING CO.,  Palmer,  at  $55,352  for  machinery  building  in  con- 
nection   with    exposition. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Contract  for  3-story,  25xl00-ft.  building  at  13-15  East  125th 
St.  for  New  York  Edison  Co.  awarded  to  MURPHY  CON- 
STRUCTION  CO.,    50    Church    St.      Noted    Apr.    6. 

N.  J.,  Caldwell  —  Contract  for  Lincoln  Grammar  School 
awarded  to  A.  V.  JOHNSON.     Noted  Jan.   27. 

N.  J..  Haokensaek — Contract  for  commercial  building  for 
Public  Service  Electric  Co.  awarded  to  PERBER  CONSTRUC- 
TION CO.     Estimated  cost,   $50,000. 

Penn.,  Chester — St.  Ledwigs  Congregation  awarded  con- 
tract for  church  at  4th  and  Hays  St.  to  W.  L.  &  H.  G.  O'SHEA. 
Estimated  cost,   $65,000. 

Penn.,  Conneiisviiie — Contract  for  high  school  for  Board  of 
Education  awarded  to  WALTER  G.  ECCLES,  New  Castle.  Es- 
timated  cost,   $170,000.      Noted   Apr.   20. 

Penn.,  ConnelLsvliie — Board  of  Education  awarded  contract 
for  west  side  ward  building  to  HARRY  W.  ALTMAN,  Union- 
town.      Estimated    cost,    $60,000.      Noted    Apr.    20. 

Penn.,  Erie — Contract  for  bank  and  office  building  for  Bank 
of  Erie  awarded  to  A.  W.  TUTTLE,  Parade  and  12th  St.  Esti- 
mated   cost,    $40,000. 

Penn.,  Pliiladelphia — Turner  Construction  Co.,  11  Broad- 
way, New  York,  N.  Y.,  at  $304,000,  submitted  lowest  bid  for 
freight  house  at  Federal  St.  yards  of  Pennsylvania  R.R.  A. 
C.  Shand,  Ch.   Engr.     Noted  Dec.  9. 

Penn.,  Slienandoali — Contract  for  2-story,  110xl25-ft.  high 
school  for  Board  of  Education  awarded  to  JOHN  J.  O'HEARN, 
Shenandoah,   at   $126,625.      Noted   Oct.   28   and   Mar.    2. 

Penn.,  ITnlontown — Contract  for  high  school  awarded  to 
JOHN  J.  GIBSON  and  J.  C.  KNOPP,  at  $79,836.     Noted  Mar.  2. 

Penn.,  Westchester — Contract  for  armory  for  State  Armory 
Board  awarded  to  H.  L.  BROWN,  Philadelphia,  at  $39,900. 
Noted   Apr.    20. 

Md.,  Baltimore — Contract  for  Y.  M.  C.  A.  building  on  South 
Clinton  St.  awarded  to  J.  HENRY  MILLER,  INC.,  Baltimore. 
Estimated    cost,    $40,000. 

Md.,  Mt.  Washington — Contract  for  1-storv  church  for 
Sacred  Heart  Congregation  awarded  to  J.  J.  O'CONNOR,  427 
East  Lexington  St.,   Baltimore.      Estimated  cost,   $55,000. 

Va.,  Grundy — Commissioners  of  Buchanan  County  award- 
ed contract  for  courthouse  to  G.  R.  HURLEY,  Grundy.  Esti- 
mated   cost,    $4  5,000.      Noted    Feb.    24. 

Va.,  Harrisonburg — Contract  for  5-story,  43x79-ft.  bank 
and  office  building  for  People's  Bank  awarded  to  E.  W. 
MINTER  &  CO.,  115  Broadway,  New  York,  N.  Y.  Estimated 
cost,  $75,000.     Noted  Jan.  6  and  Mar.  30. 

N.  C,  Mt.  Airy — Commissioners  of  Surry  County  awarded 
contract  for  courthouse  and  jail  to  LONGEST  &  TESSIER  CO., 
Greensboro.      Estimated   cost,   $98,000. 

(ia.,  Chatts^vorth — Contract  for  courthouse  for  Murray 
County  awarded  to  H.  J.  CARR  &  CO.,  Atlanta.  Estimated 
cost,     $44,500. 

Ga.,  Tifton — Contract  for  bank  and  office  building  for 
Bank  of  Tifton  awarded  to  SOUTHERN  PERRO  CONCRETE 
CO.,    Atlanta. 

Pia.,  Jacksonville — O.  P.  Woodcock,  Jacksonville,  at  $5S.500, 
submitted  lowest  bid  for  Northeast  Springfield  School.  W.  B. 
Itner,  9th  and  Locust  St.,  St.  Louis,  Mo.,  Arch.     Noted  Mar.  16. 

Fla.,  Panama  Park — Board  of  Public  Instruction  of  Duval 
County  awarded  contract  for  school  to  R.  V.  LABARRE  CON- 
STRUCTION CO.,   Birmingham,  Ala.,  at  $47,770. 

La.,  Mansfield — Board  of  Education  awarded  contract  for 
2-storv  school  to  CORBIN  BROS.,  Mansfield,  at  $46,295.  Noted 
Jan.  27  and  Mar.  2. 

Tenn.,  Bristol — School  Board  awarded  contract  for  high 
school  to  W.  H.  BOSTWICK,  Jefferson  City,  at  $48,000.  W.  H. 
Cox,  Chn.   Bldg.  Com.     Noted   Mar.   9. 


Ohio,  Cleveland — Contract  for  freight  terminal  buildings  at 
West  9th  St.  and  Main  Ave.  for  Home  Financing  Co.,  813  Wil- 
liamson Bldg.,  awarde<I  to  TURNER  CON.STUUCTKJN  CO., 
Buffalo.     Estimated  cost,  $1,000,000.     Noted  Jan.  13. 

Ohio,  Eiyrla — (Official)— Contract  for  10-story,  45x70-ft. 
bank  ,ind  office  building  foi-  Lorain  County  Banking  Co. 
awarded  to  J.\MES  L.  .STUART,  Pittsburgh,  Penn.  Note^! 
Jan.   13  and    .Mar.   23. 

Iiid.,  Delphi — General  contract  for  2-story  court  house  for 
Carroll  County  awarded  to  A.  E.  KEMMER.  644  North  7th  St., 
La  Payette.  Estimated  cost,  $200,000.  Noted  Dec.  16  and 
Mar.  2. 

Ind.,    New    .Salem — Contract    for    school    awarded    to    H.    G. 

MITCHELL,    Scottsburg. 

Mleh.,  .\nn  .Vrbor — Contract  awarded  to  A.  R.  COLES  & 
CO.,  207  Liberty  St..  for  enlarging  Waterman  gymnasium  for 
University  of  Michigan.  Estimated  cost,  $50,000.  Noted 
Mar.    16. 

Mleh.,  Detroit — General  contract  awarded  to  ANDREWS 
CONSTRUCTION  CO.,  527  Parwell  Bldg.,  for  7-story,  80xl02-ft. 
hotel  and  store  building.  Estimated  cost,  $150,000.  J.  P. 
Jogerst,    1402   Kresge   Bldg.,  Arch. 

Mich.,  I^ansing — Contract  for  engineering  building  for 
Michigan  Agricultural  School  awarded  to  F.  TRIE,  Saginaw, 
at   $121,422.      Noted   Apr.    13. 

111.,  Auburn — Contract  for  2-story  high  school  for  Board  of 
Education  awarded  to  E.  G.  OGG,  Auburn.  Estimated  cost, 
$40,000.     Noted  Mar.   16  and   30. 

111.,  Chicago — Contract  for  theater  at  320-28  Center  St.  for 
L.  M.  Johnson,  awarded  to  H.  ERICSON  CO.,  139  North  Clark 
St.,    Chicago.      Estimated   cost,    $70,000. 

Wi.s.,  Milwaukee — General  contract  for  home  at  Mason  .St. 
and  Broadway  for  Milwaukee  Athletic  Club  awarded  to 
F(JSTER  CONSTRUCTION  CO.,  534  Caswell  Blk.,  Milwaukee. 
Estimated  cost,  $600,000.     Noted  Dec.  30. 

Wis.,  Stoughton — Board  of  Education  awarded  general 
contract  for  high  school  to  JOHN  H.  KELLY,  Madison.  Esti- 
mated  cost,    $40.0aO.      Noted   Apr.    13. 

Iowa,  Ft.  Dodge — Contract  for  home  for  Webster  County 
awarded  to  JENSON  CONSTRUCTION  CO.,  Ft.  DodgeV  at  $50,- 
000.      Noted    Mar.    23. 

Iowa,  Galva — Contract  for  2-story  school  awarded  to  J.  F. 
LEEFERS,  Cedar  Rapids,  at  $46,600.     Noted   Mar.   30. 

Iowa,  Waukon — Contract  for  high  school  awarded  to  LA 
CROSSE  .STEEL  CONSTRUCTION  CO.,  La  Crosse.  Estimated 
cost,   $50,000.      Noted   Dec.    30   and    Feb.    3. 

Iowa,  West  Liberty — (Official) — Contract  for  2-storv  school 
for  Board  of  Education  awarded  to  WESTERN  CONSTRUC- 
TION   CO.,    Sioux    City,    at    $61,400.      Noted    Mar.    30. 

Minn.,  Gemmeil — Contract  for  school  for  Independent  Dis- 
trict No.  2  awarded  to  GEORGE  KREATZ,  Bemidji  Noted 
Mar.   30. 

Neb.,  Oakland — Contract  for  school  awarded  to  TRENTON 
BUILDING  CO.,  Lincoln,  at  $49,987.     Noted  Apr.  13. 

Neb.,  Oakland — Contract  for  2-story  school  awarded  to 
ERNEST  ROKAHR,  1723  South  24th  St.,  Lincoln.  Estimated 
cost,  $50,000.     A.  P.  Wickstrom,  Secy.     Noted  Mar.  30. 

Ark.,  I.ittie  Roek — City  contemplates  sewer  system  in 
Pulaski   Heights.      C.   Levinson,    City   Engr. 

Tex.,  Abilene — Contract  for  dormitory  at  Simmons  College 
awarded  to  R.  C.  LEWIS,  Abilene.  Estimated  cost,  $40,000. 
Noted    Dec.   9. 

Tex.,  Denton — Contract  for  dormitory  and  dining  hall  at 
Regents  College  of  Industrial  Arts  awarded  to  WATSON  & 
CO.,   Dallas,   at   $98,089.      Noted   Mar.   9   and   Apr.    6. 

Tex.,  San  Antonio — Contract  for  freight  and  passenger  sta- 
tion for  Missouri,  Kansas  &  Texas  Ry.  awarded  to  THOMAS  & 
JONES,   San   Antonio.      Estimated   cost,    $1,750,000. 

Colo.,  Loveiand — Contract  for  high  school  awarded  to  R.  J. 
Welton,    Greeley,   at   $75,396.      Noted   Dec.   2   and   Mar.    23. 

Arix.,  Prescott— General  contract  awarded  to  ROGERS  & 
ASHTON,  Denver,  Colo.,  at  $202,000  for  3-storv,  90xl50-ft. 
Class  "C"  courthouse  for  Yavapai  County.  Noted  Mar.  24 
and   Apr.    27. 

Calif.,  Anaheim — Contract  for  theater  and  office  building 
for  John  Casson,  awarded  to  BEAVER  &  WILSON,  Anaheim. 
Estimated  cost,  $40,000.     Eugene  Durfee,  Arch. 

Calif.,  I>o.s  Angele.s — Contract  for  4-story  mercantile  build- 
ing at  2nd  and  Central  St.  for  E.  P.  Bosbyshell  awarded  to 
F.  L.   SOMERS.      Estimated  cost,   $80,000. 


The  ITnion  Carbide  Co.,  42nd  St.  Bldg..  New  York.  N.  Y.,  has 
just  incorporated  a  foreign  company  and  starting  about  June 
1  expects  to  put  up  a  very  laige  power  plant  and  mill  for  the 
manufacture  of  carbide  and  ferro-alloys,  about  30  mi.  from 
Bergen,  Norway  to  take  care  of  all  its  foreign  business.  It 
also  expects  to  be  able  to  ship  its  products  to  the  United 
States  and  land  them  here  cheaper  than  it  is  possible  to 
manufacture  the  product  in  the  United  States,  due  to  the 
cheapness    of   water   power   and    labor   in    Norway. 

The  Chain  Belt  Co.,  of  Milwaukee,  Wis.,  has  taken  out  a 
blanket  policy  of  life  insurance  for  the  benefit  of  all  its 
employees  who  have  been  in  the  service  of  the  company  1 
year  or  more.  All  employees  who  have  been  2  years  or  more 
in  the  company's  service  were  given  an  insurance  policy  of 
$1,000.  Those  between  1  and  2  years  received  a  policy  of 
$500,  for  which  a  policy  of  $1,000  will  be  substituted  when 
their  term  of  service  reaches  two  years.  All  new  employees 
over  21  years  of  age  receive  a  policy  for  $500  on  completing 
one  year's  service.  When  any  employee  leaves  the  service 
of  the  company  the  policy  automatically  expires.  While  this 
blanket  policy  of  insurance  has  been  taken  out  for  1  year, 
it  is  the  intention  of  the  lioand  of  Directors  to  renew  it  from 
year  to  year  unless  experience  with  it  should  prove  unsatis- 
factory. 
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Contracts  to  Be  Let 


Kulc:     ?2.4n  pn    im  li   l"  i    iinrlicui 

IIMIMIMnmHMMIMIMIMIMIIIIIMIIIIIIIIIIIill'l>llli'<lll>l'in 


llliln  rr.i>lv.'.l  tinlll   Mmv   >-.    l''li; 

Sewers  and  Disposal  Works 

lllviT  K.Iko.  N.  .1 

Si'iilnl  PropOHiilM  will  be  rocrlvcil  liy 
the  Miiyor  iiml  Cuiiix-ll  of  llii'  Hoi'oukIi  of 
ItlviTNldD.  N.  J.  lit  Iho  Hor<itiKli  Hull. 
Itlvoi-Mlilo  AvriiUK,  UiviM'  I-Mu«,  N.  J-,  <>l> 
Moiiilay.  Mny  M.  IDHI.  until  X:30  o'clock 
I'.M.,  for  the  coiiBtructlun  nf  Kvwrm  nnil 
(llHpoNiil   workit. 

I'liiiiti,  HiX'oltU-ntlonii.  iiropoHnl  HlicotH 
uiiil  roriDH  uf  cntitrnct  may  lie  obtalnoil 
of  Jrs.xc  K.  ZalirJNkli',  Hoi-oukIi  KiiKliU'er, 
lit  IIk'  HoroiiKli  Hall,  u|ion  a  ili'pciHlt  of 
Ten  l>ollar!)  (JlonO),  which  .siiin  will  lie 
rofuiiilcil  upon  the  return  of  the  planx 
anil   HpecllU-atloDH   In    Kooil    condition. 

The  contract  will  he  nwarilcil  In  two 
sections.    "A"   and    "B." 

Section  "A"  includes  all  the  sewers, 
manholes  and  appurtenances,  except  the 
outfall  sewer  exteiiillnt;  from  the  Imhoff 
tai\k   to  the   Uiver.   consist hiK  of 

about         213    feet    ir>   Inch   pipe  sewer 
2. '.'TO      ••       10 

12.270      '•         S 

"  tia  Manholes 

Section  "B"  includes  a  scttlluK  tank  of 
the  Imhoff  type,  sludge  bed,  and  nppurte- 
n.int  works,  and  about  500  feet  12-inch 
outfall  sewer. 

Bidders  are  invited  to  offer  proposals 
for  either  Section  "A"  or  Section  "B"  or 
for  both  Sections  "A"  and  "B." 

All  proposals  must  be  made  ujion  the 
forms  furnished  and  In  full  conformity 
with  all  the  requirements  and  conditions 
expressed  therein. 

Kach  proposal  must  be  accompanied  by 
a  certifled  check  payable  to  the  order  of 
the  Mayor  and  Council  of  the  Boroujth  of 
rtlvei  side,  N.  J.,  in  the  sum  of  Twenty- 
five  Hundred  Dollars  ($2. .",00. 00)  for  sec- 
tion "A."  and  In  the  sum  of  Fifteen  Hun- 
dred Dollars  ($1..')00.00)  for  section  "B" 
(a  separate  check  for  each  bid  and  sec- 
tion), as  surety  that  contract  will  be 
entered  Into  if  proposal   Is  accepted. 

A  Surety  Company  l)ond  equal  to  the 
amount  of  thv  contract  will  be  required 
in    each   contract. 

Bidders  are  particularly  notified  that 
no  bids  will  be  received  after  the  time 
named  above.  S:30  o'clock  P.M..  May  Sth. 
under  any  circumstances. 

The  Mayor  and  Council  reserve  the 
right  to  reject  any  or  all  proposals. 

ALBERT  Z.   BOCERT.   Mayor. 
JOSEPH   H.   WESTON.   Borough    Clerk. 
CHARLES   H.   CLARK, 
Chairman  Sewer  Committee. 


Bids  received  until  May  11.  1916. 

Sheet  Asphalt  Pavement 

Elizabeth.  N.  J. 
Sealed  proposals  will  be  received  by 
the  Board  of  Public  Works  of  the  City 
of  Elizabeth,  X.  J.,  at  2  P.M.,  at  the  City 
Hall,  on  May  11,  1916,  for  the  construc- 
tion of  35.000  square  yards  of  Sheet  As- 
phalt Pavement  on  a  six  (6)  inch  con- 
crete base. 

Specifications  and  bidding  blanks  may 
be  secured  by  applying:  in  person  at  the 
offlce  of  the  undersigned. 

THOMAS   E.   COLLINS, 

City  Engineer. 


IthiM    ler.-lvi'il   utilll    May    2r>,   l!)ll'.. 

Interceptinjl  Sewer  Systiin 

<)I-'KICIAL  NOTICE  NO.    I  •'« 
rubllMh.-d   by   aulhorlty  of   (In-  .^ewerane 
CoinmlMHlon   of   the   City   of   Milwaukee. 

Milwaukee.  Wl«.,  April  27th.  !,!"••• 
Healed  proponalH  for  the  coiiMlrucllon 
of  exteliNlonM  to  the  InteiceptinK  Sewer 
SyHteni  for  the  Clly  of  Milwaukee.  Wl»- 
consln.  will  be  received  by  the  Sewern»ro 
CoinnilHHion  of  salil  city  at  its  olIlciH  In 
the  City  Hall  until  2:00  P.M..  the  2.'.lh 
day  of  May,  A.D.  P.Ufi,  at  which  time  and 
place  durliiK  the  session  of  the  said 
CominiMslon  the  jiroposals  will  be  pub- 
licly opened  and  read. 

The    work    to    be    done    embraces    the 
bulldInK  of  the   following  work: 
One    Inverted    siphon    about     600    feet    in 
leimth    to    be    built    under    the    Mil- 
waukee    River,    together    wltli    two 
siinfts,       rev;ulallng      and       by-pass 
chambers.     Including     valves,     cast- 
iron    pipe    and    specials    and    other 
ap|iuiteiii\nces. 
One  valve  chamber,  including  valves  and 
other  ai)p>i"tenances. 
3,^0   lineal    feet   of   combined   sewer   con- 
sisting   of    72"    Cast-iron    pipe    and 
4S"    Relnforced-Concrete  Sewer. 
2.0ri2   lineal    fiet    of   4s"    Concrete    Sewer. 
2.666   lineal    feet    of    42"    Concrete    Sewer. 
2.742   lineal    fet-t    of    36"    Concrete    Sewer. 
1.047   lineal    feet    of   30"   Concrete   Sewer. 
2.266   lineal     feet     of     Terra     Cotta     pipe 
sewer   from    12"   to   18"   in   diameter, 
together  with  all  manholes,  timber 
and   pile   foundation   and   other  ap- 
purtenances. 
The  time  allowed  for  the  completion  of 
this  contract  shall  be  fifteen   (!",)  months 
from  the  date  of  the  Engineer's  notice  to 
begin  work. 

The  liquidated  damages  for  not  com- 
pleting the  work  within  the  time  above 
stated  shall,  for  each  day  in  excess  there- 
of, be  an  amount  equal  to  one-half  of 
one  per  centum  of  the  aggregate  cost  of 
the   work   embraced    in   the   contract. 

Each  proposal  submitted  must  be  ac- 
companied by  a  cash  deposit  of,  or.  in 
lieu  thereof,  by  a  certified  check  drawn 
upon  a  National  or  State  bank  or  Trust 
Company,  and  to  the  order  of  the  "Sew- 
erage Commi.ssion  of  the  City  of  Mil- 
waukee" to  the  amount  of  forty-eight 
thousand  dollars  ($48,000.00). 

All  cash  deposits  or  certified  checks 
deposited  by  bidders  to  whom  the  con- 
tract is  not  awarded  will  be  returned 
upon  application  to  the  Sacretary  of  the 
Sewerage  Commission  after  the  contract 
has  been  awarded,  or  after  the  rejection 
of  all  bids.  The  cash  deposit  or  certified 
check  whicli  has  been  deposited  by  the 
successful  bidder  will  be  returned  to  him 
as  soon  as  the  contract  is  properly  ex- 
ecuted and  approved  by  the  City  Attor- 
ney and  Sewerage  Commission. 

Specifications  and  blank  forms  of  pro- 
posals can  be  obtained,  and  detailed 
plans  examined,  at  the  office  of  the  Sew- 
era.cre  Commission  in  the  City  Hall,  and 
a  full  set  of  plans  will  be  sent  to  any 
contractor  upon  receipt  of  five  dollars 
($5.00).  This  sum  to  be  returned  upon 
surrender  of  the  plans  in  good  condition. 
The  Siwerage  Commission  of  the  City 
of  Milwaukee  reserves  tlie  right  to  reject 
any  and  all  bids  submitted. 

J.  H.  FOWLES.  Secretary. 
Countersigned : 

A.    P.   PUELICHER, 

Deputy   Coniplrollcr. 


IlldH   r.i-.lv.d    until    May   16.    I!n6. 

(k)ncrete-Steel  Arch  Bridge 

Heuvelton.    N.    Y. 

.Se.aled  proposalH  will  In-  received  at 
the  odico  of  the  Town  ('lerk  of  the  Town 
of  f)Hwegatchle  at  43  Ford  Street,  Og- 
densburg,  N.  Y.,  until  thi-  lUth  day  of 
May,  1916,  at  2  o'clock  P.M.,  for  the  liulld- 
Ing  of  a  concrete-Hteel  arch  bridge  over 
the  Oswegatchle  River  at  Heuvelton,  St. 
Lawrence  County,  N.  Y.,  and  will  be  pub- 
licly  opened   and   read   at    that    time. 

Plans  and  speclftcations  may  be  Been 
at  the   office  of: 

1.  Mr.  N.  Wells,  Town  Clerk  of  Ob- 
wegatchle,  43  Ford  St.,  OgdensburR,  N.  Y. 

2.  Concrete  -  Steel  Engineering  Co., 
Park  Row   Building,  New  York,   N.  Y. 

Copies  of  plans  and  specifications.  In- 
cluding form  of  proposal,  may  be  ob- 
tained from  the  Concrete-Steel  Engineer- 
ing Co.  upon  making  a  deposit  of  $10.00, 
which  will  be  refunded  upon  the  return 
of  the  iilans  and  specifications  in  good 
order,  to  all  bidders,  and  to  others  re- 
turning the  same  before  the  date  of  re- 
ceiving bids. 

Each  proposal  must  be  accompanied  by 
an  unconditional  certified  check  on  a  Na- 
tional Bank  for  five  (.'>':[)  per  cent,  of 
the  contract  price,  made  payable  to  the 
order  of  "Supervisor  of  the  Town  of 
Oswegatchie,"  as  evidence  of  good  faith, 
and  to  be  forfeited  to  tlie  Town  as  liqui- 
dated damages  in  case  of  failure  on  the 
part  of  the  bidder  to  enter  into  contract 
for  the  execution  of  the  work,  and  to 
furnish  satisfactory  surety  bond  as  here- 
inafter stipulated.  Bidders'  certifled 
checks  will  be  returned  after  consider- 
ation of  the  bids,  and  the  check  of  the 
successful  bidder  will  be  returned  as 
soon  as  the  contract  is  signed. 

The  successful  bidder  will  be  required 
to  furnish  a  bond  acceptable  to  the  Town 
of  Oswegatchie,  in  a  sum  equal  to  the 
amount   of  the   contract. 

The  person  or  persons  to  whom  the 
contract  may  be  awarded  will  be  re- 
quired to  execute  the  contract  with 
surety  within  ten  days  from  the  date  of 
service  of  notice  to  that  effect;  and  in 
case  of  failure  or  neglect  to  do  so,  he  or 
they  will  be  considered  as  having  aban- 
doned it. 

Bidders  must  state  in  their  proposal 
their    full   names   and   addresses. 

Envelopes  containing  proposals  must 
have  endorsed  thereon:  "Proposal  for 
Heuvelton   Bridge." 

Tile  right  is  reserved  by  the  Town  to 
accept  any  proposal,  or  to  reject  any  or 
all  proposals. 

TOWN  OF  OSWEGATCHIE. 
By  ARTHUR  BURNS, 
Town  Superintendent. 


DEPARTMENT  OF  THE  INTERIOR. 
U.  .S.  RECLAMATION  SERVICE,  Wash- 
ington, D.  C,  April  26.  1916. — Bids  will 
he  received  at  the  ofBce  of  V.  S.  Reclama- 
tion Service,  505  Tramway  Building.  Den- 
ver, Colorado,  until  11  o'clock  A.M..  May 
20,  1916.  for  sale  of  one  second-hand 
Davis-Calyx  Shot  Drill,  class  G.O.,  geared 
belt  drive,  manufactured  by  Ingerso'l- 
Rand  Co.  Drill  complete  with  all  usual 
tools,  casing,  drill  rods.  4-hp.  gasoline 
engine.  Advertisement,  list  of  parts  and 
full  information  can  be  obtained  from 
above  office.     A.  P.   DAVIS.  Chief  Engr. 


May  11,  1916 
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RAILWAYS— STEAM  AND  ELECTRIC 
Proposed  Work 

Rhode  Island — Surveys  ln>inK  made  by  engineers  of  Water 
Supply  Board  of  city  of  I'rovidonci'  for  new  route  of  Provi- 
dence &  Danielson  Ry.  fiom  Nortli  Scituate  to  Uocltland  in 
place  of  present  route  wliich  niu.st  l)e  al)andoned  to  nialte 
room  for  new  reservoir.  A.  y.  Potter,  Providence,  Pres.  and 
Gen.  Mgr. 

New  York — Erie  R.R.  plans  to  electrify  Bath  and  Ham- 
mondsport  branches,  extension  to  include  State  Soldiers' 
Home  west  of  Bath.  R.  S.  Parsons,  New  York,  N.  Y.,  Ch. 
Kngr. 

New  York — City  Council,  Newburgh,  granted  Orange 
County  Traction  Co.  30-year  franchise  to  extend  line  through 
Lake  St.  from  Broadway  to  point  opposite  Newburgh  Bleach- 
ery.     Nicholas  Treshman,  Newburgh,  Ch.  Engr.     Noted  Mar.  16. 

New  York — United  Traction  Co.,  Albany,  contemplates  ex- 
penditure of  $60,000  for  improving  its  lines  in  Albany.  James 
F.  Hamilton,  Albany,  Gen.  Mgr. 

Pennsylvania — Plans  being  considered  by  Pennsylvania 
R.R.  for  4  mi.  of  double-track  between  Pioneer  and  Titus- 
ville.      A.   C.    Shand,    Philadelphia,    Ch.    Engr. 

Virginia — Atlantic  Coast  Line  R.R.  plans  to  construct 
yard  tracks  between  7th  and  9th  St.,  Richmond.  J.  E. 
Willoughby,   Wilmington,   N.   C,   Ch.   Engr. 

Virfirinia — Board  of  Trade.  Tazewell,  interested  in  project 
to  construct  electric  railway  from  Tazewell  to  New  Taze- 
well, Va.,  about  2  mi. 

Florida — A.  S.  Metzner,  Tallahassee,  interested  in  project 
to  construct  railway  between  Tallahassee,  Fla.,  and  Thomas- 
ville,  Ga. 

Louisiana — City  Council,  Mandeville,  interested  in  project 
to  construct  railway  from  Mandeville  to  Madisonville  and 
Hammond,  about  25  mi. 

Ohio — Tentative  surveys  made  by  Dayton,  Middletown  & 
Cincinnati  Traction  Co',  for  line  between  Cincinnati  and 
Middletown.     J.   G.   Miller,   Westchester,   interested. 

Ohio — Glen  Brown,  Akron,  interested  in  project  to  electrify 
Northern  Ohio  Ry.  from  New  London  to  Akron,  58  mi. 

Michijeran — Press  reports  state  Detroit  United  Ry.  agreed 
to  accept  franchises  and  right-of-way  granted  Highland  Park 
&  Royal  Oak  Railroad  Co.,  Detroit,  recently  incorporated,  to 
construct  4-track  railway  running  next  to  Oakland  Ave.  from 
east  entrance  of  plant  of  Ford  Motor  Co.,  Detroit,  to  heart  of 
Royal  Oak,  Mich.  Burnette  F.  Stephenson  and  Robert  E.  Bar- 
ber,  Detroit   and    Highland    Park,    interested.      Noted   Apr.    13. 

Miehij^an — Pere  Marquette  R.R.  contemplates  expenditure 
of  $100,000  for  enlarging  its  yards  and  constructing  about  7 
mi.  track  at  Flint.     A.  L.  Grandy,  Detroit,  Ch.  Engr. 

Illinois — Chicago  &  Eastern  Illinois  R.R.,  Chicago,  contem- 
plates expenditure  of  $3,000,000  for  improving  its  lines.  L.  C. 
Hartley,  Chicago,  Ch.  Engr. 

Illinois — Chicago  Heights  Street  Railway  Co.  plans  to  con- 
struct extension  on  14th  St.  to  connect  with  16th  St.  by  West 
Side  loop  later,  Chicago  Heights.  A.  H.  Wacker,  La  Salle 
St.,  Chicago   Heights,   Pres. 

Minnesota — Twin  City  Rapid  Transit  Co.,  Minneapolis, 
plans  to  extend  its  line  to  Randolph  and  Rice  St.,  St.  Paul. 
C.  G.  Goodrich,  Minneapolis,  Pres. 

Minnesota — Plans  being  considered  by  Twin  City  Rapid 
Transit  Co.  for  new  tracks  and  paving  on  several  streets  of 
Minneapolis.      C.    G.    Goodrich,    Minneapolis,    Pres. 

Kansa.s — Franchise  granted  Anthony  &  Northern  Ry., 
Hutchinson,  to  construct  line  to  Kingsley.  Company  will  also 
construct  double-track  bridge  across  Coon  Creek.  J.  E.  Waite, 
Hutchinson,  Ch.   Engr. 

Kansa.s — Arkansas  Valley  Interurban  Railway  Co.,  Wichita, 
applied  to  City  Council  for  franchise  to  extend  line  on  10 
streets  of  city,  in  connection  with  jiroposed  line  down  Arkan- 
sas River  to  Winfield  and  Arkansas  City.  Charles  D.  Bell, 
W'chita,   Ch.   Engr.      Noted   Mar.   23. 

Kansas — Press  reports  state  Salina  Northern  R.R.  plans 
to  complete  its  line  betwen  Salina  and  Osborne.  Estimated 
cost,    $350,000.      W.   H.    Cost,    Salina,   Ch.    Engr. 

Texa.s- — International  &  Great  Northern  Ry.  plans  to  im- 
prove its  road  bed  and  terminal  facilities  at  San  Antonio. 
Estimated  cost,  $700,000.     O.  H.  Crittenden,  Houston,  Ch.  Engr. 

Oklahoma — H.  D.  Patee,  Tulsa,  interested  in  electric  rail- 
way between  Tulsa  and  Coweta. 

Colorado — Denver  &  Rio  Grande  R.R.,  Denver,  contem- 
plates expenditure  of  $500,000  for  improving  and  extending 
its  system.     J.  G.  Gwyn,  Denver,  Ch.  Engr. 

Idaho — Idaho  Railroad  Co.,  Kellogg,  recently  incorporated 
with  $50,000  capital  stock,  plans  to  construct  railway  up 
Pine  Creek  to  mines.  Preliminary  surveys  made  and  right- 
of-way  secured.  Estimated  cost,  $16,000  per  mi.  C.  F.  O. 
Merriam,  Wallace,  interested. 

Idaho — City  Council,  Pocatello,  granted  Pocatello  Traction 
iind  Interurban  Co.  50-vear  fianchise  to  construct  and  operate 
electric  railway  in  Pocatello.  Richard  Douglas,  Pres.  Noted 
Oec.  16  and  23. 


Wnshinii^ton — Press  reports  state  A.  Guthrie  &  Co..  St.  Paul, 
Minn.,  will  construct  logging  railway  on  Teanaway  River. 
EUensburg.     E.  L.  Turner,   Supt. 

Bids  In  and  Contracts  Awarded 
Connecticut — Willimantic  &  Al.uiche.ster  .Street  Railway 
Co.,  Hartford,  awarded  contract  for  line  l)etween  Manchester 
Green  and  Willimantic,  about  20  mi.,  to  C.  E.  COON  CON- 
STRUCTION CO.,  Cleveland,  Ohio.  Estimated  cost,  $1,000,000. 
William   S.   Hyde,  Manchester,   Pres. 

Idaho- — Contract  for  improving  lines  of  Oregon  Short  Line 
R.R..  Pocatello,  awarded  to  UTAH  CONSTRUCTION  CO., 
Ogden.      Carl   Stradley,   Salt   Lake   City,   Ch.   Engr. 

Utah — Ogden,  Logan  &  Idaho  Railway  Co.  awarded  con- 
tract for  new  line  from  Ogden  to  HarrisviUe  and  from  Hot 
Springs  to  Brigham  City,  22  mi.,  to  UTAH  CONSTRUCTION 
CO.,  Ogden.     M.  A.  Roby,  Ogden,  Ch.  Engr.     Noted  Dec.  23. 

LIGHT,  HEAT  AND  POWER 
Proposed  Work 

Mass.,  Conway — Greenfield  Electric  Light  and  Power  Co. 
submitted  proposition  to  take  over  local  plant  of  Deerfield 
River  Electric  Light  Co.  and  to  rebuild  same  at  cost  of  be- 
tween $20,000  and  $25,000. 

Mass.,  VVoroester — American  Steel  and  Wire  Co.  will  build 
2-story  addition  to  power  plant  at  north  works  at  Grove  St. 
F.    A.    McClure,   Engr. 

N.  J.,  Paulsboro — Citizens  voted  $10,000  bonds  for  municipal 
electric-light  plant. 

i'enn.,  Ardmore — Counties  Gas  and  Electric  Co.  plans  to 
construct   2-story  addition   to  plant. 

Penn.,  Catnsauqua — Election  will  be  held  May  16  to  vote 
on  $50,000  bonds  for  municipal  electric-light  plant.  Noted 
Apr.    13   and   27. 

Md.,  Baltimore — (Official) — Bids  will  be  received  by  State 
Roads  Commission.  601  Garrett  Bldg.,  Baltimore,  until  noon. 
May  23,  for  lighting  for  Hanover  St.  Bridge  and  approaches. 
Contract  No.  BC-17,  Section  10.     O.  E.  Weller,  Chn.     (See  adv.) 

Ky.,  Lexington — Kentucky  Traction  and  Terminal  Co.  plans 
to  improve  its  boiler  house.  Estimated  cost,  $40,000.  J.  W. 
Cundeff,   Lexington,    Engr. 

Ind.,  Wakarusa — Hawks  Electric  Co.,  Goshen,  plans  to  con- 
struct transmission  line  from  Wakarusa  5  mi.  north. 

Ind.,  ^Vashington — S.  A.  Techer.  Indianapolis,  interested  in 
project  to  construct  electric-light  plant  at  Washington  to 
.supply  electricity  to  Princeton,  Oakland  City,  Huntingburg, 
Jasper.  Petersburg,  Loogootee,  Shoals,  Linton,  Bicknell  and 
Bloomfield.      Estimated    cost,    $1,000,000. 

Mich.,  .Vdrian — Lewanee  Gas  and  Electric  Co.,  Adrian,  plans 
to  enlarge  and  extend  its  plant. 

Mich.,  Hillsdale — A.  H.  Lovell  of  University  of  Michigan 
retained  by  city  to  make  investigations  of  water  power  with 
view  to  feasibility  of  installing  municipal  electric-light  plant. 
C.  G.  Mason,  C:ity  Engr. 

Mich.,  Three  Rivers — Sheffield  Car  Co.  will  construct  power 
plaint   at   dam   on   St.   Joseph    River   at   Wood   St. 

HI.,  Carlyie — Citizens  recently  voted  in  favor  of  proposi- 
tion of  extending  transmission  lines  to  Beckemeyer. 

111.,  t'hicaeo — See  item  under  "Bridges." 

Wis.,  De  Pere — H.  A.  Smith,  Consult.  Engr.,  Madison,  pre- 
paring plans  for  improving  power  plant  of  De  Pere  Electric 
Light  and  Power  Co.  Estimated  cost,  $20,000.  L.  L.  Tessier, 
Supt. 

Wis.,  Waukesha — Plans  being  considered  by  Waukesha 
Pure  Food  Co.  for  power  plant  in  connection  v^ith  proposed 
new  factory.     O.  E.  Glidden,  Mgr. 

Iowa,  Ft.  Dodge — (Official) — Bids  will  be  received  until 
1:30  p.m..  May  24,  by  city  for  dam  across  Des  Moines  River  in 
connection  with  hydro-e'lrctric  pl.-int.  Estimated  cost,  $100,000. 
Rurns  &  McDonnell,  Interstate  Bldg..  Kansas  City,  Mo.,  Engr. 
Noted  Dec.  2  and  Feb.  17. 

Iowa,   Vinton — See   item   under    "Water-Works." 

Minn.,  Argyle — City  Council  appointed  committee  to  submit 
estimate  of  cost  of  installing  electric-light  plant  and  water 
system.     C.  J.  Robertson,  Member  of  Com. 

Minn.,  Little  Fails — Plans  beinj^  considered  by  Little  Falls 
Water  Power  Co.  for  transmission  line  to  Long  Prairie, 
Wadena,  Verndale  and  other  surrounding  towns. 

Minn.,  Monticelio — General  Electric  Co.  contemplates  power 
dam  across  Mis.sissippi  River  near  Monticelio.  Estimated  cost, 
between     $2,000,000    and     $3,000,000.       R.     F.     Pack,     Vice-Pres. 

Kan.,  Faston — Citizens  voted  .$6,000  bonds  for  electric-light 
plant.     Noted  Mar.   9  and  Apr.    13. 

Kan.,  Green — Election  will  be  held  May  16  to  vote  on  bonds 
for  electric-light  system. 

Kan.,  Reserve — City  plans  to  construct  electric-light  and 
I)Ower   plant. 

Neb.,  Ueatrice — Election  will  be  held  May  31  to  vote  on 
$20,000  for  improving  municipal  electric-light  plant  and  sys- 
tem.    H.  M.   Garrett,   Clk. 
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Nrb„  (iuldp  llork—I'D'tiK  ri'PortN  Htiito  I'llv  ('uiit<'iii|ilit(i'N 
oli<t'(i'li'-llKlil    (iliiiLl 

ISrb..  Ilolhroiik  Clirllnii  will  l>i<  IikIiI  Miiv  1(1  In  voto  on 
JS.oiMi   rot    il.ilrii -Unlit    liliint.     «.    !•'.    Inivlii.   t'lk. 

S.  II.  IMrrrr  I'llv  pliiiiH  to  fxti'iiil  tniMHiiilMiiliin  llnoM  to 
Kuiilktiiii.   alxiiK    1(1   ml. 

N.  II.,  Ilrtinrhl  IIIiIh  will  t>0  rrcnlviil  until  MllV  IK  l>y  City 
("iMiiiill  fi.i  iiiiinli'l|iii1  «1i'i-trlf-llKht,  lu'iit  ami  iniwur  plant. 
Clllxi-nfi  I'lM'cnlU  \i>li<>l  tTri.diio  ImmlM  rnr  IIiIh  piirpoNi'.  CliarliH 
I..  I'lllHburv  Co.  ,M<'li'i>p(>1lliiii  lllilu  .  Mlnni'a|»>llH.  Minn,,  Kn^r., 
ami  'I'vili'  .<C'  t'iKipniiiM.  .\ii<ll(<>i mm  IIMk..  MlnniapnIlH,  Minn., 
Anl\       Ni>t.il    .\i.r    Hii   iin<l    .M.iy    4. 

>l«.,  HInlpr- -S«'«   Iti-m  ximlrr   "Wati-r- WcuKm." 

Tv%.,  ruern  1'ri'HN  icpiulM  iilalo  TrxaM  .Snuthcrn  IClot-trlc 
Co.   |>lani4  til   Improw   ItH  puwir  iilaiil.      KMtlmiiliMl  lOHt.   110,000. 

Tr\.,  «inl»«-i«l<iii  — lliUHh  lOli'c-trli-  ('(..  pluiiH  to  Improve  ItH 
powir  phiiil  lit   I'l.lli  and   I'ottt  ( i|ll<-i'  .SI.    l':Hllmati-(l  ciml.  Jld.OOIl. 

Tp»..  Klnmivlllr^-TixaM  SoiitluTn  Klrctih-  Co.,  KlnKHVlllo, 
plaii.M  to  Impiovf  ItH  plant.     I).  A.   IlaKarty.  lloiiHton.   l'tt<». 

okln..  t'bnnillrr — Chamllcr  Kh-ctrlc-  Co.  planii  to  Improvo 
Its   plant. 

%.  M..  I,nn  Oiiprn— Hoard  of  niroctorn  of  Water  TIscrH" 
AsHoclatlon  cMtlmati-  roHl  of  i-on«triic'tlnK.  eciiilppInK,  etc.,  of 
lA'.'mluirv  hvdio-rliM-lrlc  power  propoMltlon.  Including  trans- 
nil.s.xloii  line  to   l.a.M  Criiees  at   $r>(l,(li)0. 

\rv,.  l.ovclockM — I'lan.M  l>elnk'  eon»ldored  by  Nevada  Valleys 
l^ower  Co.  to  extend  transniLMHlon  lines  northward  from  Love- 
loek.M.      K.   V.    .VdnniH,  Oakland,   Calif..    I'roH. 

tire.,  Silvprton — Citizens  defeated  bonds  for  municipal  elec- 
file-ll|,'lit   plant. 

Out..  Ilorlln — HIds  will  soon  be  received  by  A.  McTntyro, 
Snpt.  of  (las  and  KloctrU-  riant,  Gaukel  St..  for  addition  to 
boiler   hoii.se. 

Out.,  Wellnnd— Cltv  Council  appropriated  $40,000  for  new 
transformer  station  for  W'elland  Hydro-Electric  Commission. 
C.  M.  Webber,  City  Clk. 

Bids  In  and  Contracts  Awarded 

MnMK.,  Holyoke — Kranklin>;  Paper  Co..  llolyoke,  awarded 
contract  for  boiler  house  to  AOAM.S  &  UUXTON  CONSTRUC- 
TION CO.,  33  Lyman  St..  SprinBHeld. 

MnNM.,  New  Iledford — New  Bedford  Oas  and  Edison  T>i(?ht 
Co.  awarded  contract  for  addition  to  pas  plant  to  STONE  & 
WKHSTEU.  Massachusetts  Ave.,  Cambridge. 

Conn..  StntTord  SiirlnicM — Stafford  Worsted  Co.  awarded  con- 
tract for  hydro-electric  plant  to  TCMIKINGTON  BUILDING  CO., 
Torrington.      Estimated    cost,    $12,000. 

F'In.,  rienrwnter — Clearwater  Liehtinpr  Co.  awarded  con- 
tract for  power  plant  to  E.  EVERETT,  Copeland.  Estimated 
cost,   $20,000.     Noted  Apr.   27. 

S.  IJ.,  I,nke  Norden — Contract  for  clectric-liKht  system  and 
power  plant  awarded  to  NORTHWESTERN  ELECTRIC 
EQUIPMENT   CO.,   St.    Paul,   Minn.,   at   $8,272.      Noted   Apr.    6. 

Ore..  Oresron  City — tOfllcial) — Contract  for  desiprninB-  and 
constructing  power  plant  for  Hawley  Pulp  and  Paper  Co. 
awarded  to  RASMl'SSEN-OR.VCE  CO..  Bates  Bldg.,  Portland. 
Estimated  cost.   $200,000.     Noted  Apr.   27. 

Sask.,  Saskntoon — Contract  for  enlarging  power  house 
awarded  to  JAMES  PRIEL,  at  $9,882.  A.  Leslie,  City  Clk. 
Noted  Apr.  6. 

BRIDGES 

Proposed  Work 

Mass.,  Ro.<iton — Plans  prepared  for  bridge  over  Brookline 
i  ranch  of  Boston  &•  Albany  R.R.  at  Brooklyn  Ave.  Estimated 
«ost.  $ri0.000.  which  will  be  borne  by  cities  of  Boston  and 
Brookline,  Boston  Elevated  R.R.  and  Boston  &  Albany  R.R. 
E.   P.  Murphy.  Comr.  Pub.  Wks.     Noted  May  4. 

Mass.,  ClarksburK — Bids  will  be  received  by  Massachusetts 
Highway  Commission  until  May  16  for  concrete  bridge  on 
state  highway. 

R.  I..  Lonsdale — Bids  will  be  received  by  State  Board  of 
Public  Roads  until  May  17  for  replacement  of  State  Bridge 
};o.  117. 

R.  I.,  ■\Voonsooket — Bids  will  be  received  by  Board  of  Alder- 
Jien  until  May  23  for  following  bridge  work:  Contract  No.  1, 
leinforced-coricrete  bridge  on  Social  St.  over  Mill  River;  Con- 
tract No.  2.  roinforced-roncrete  bridge  on  Cumberland  St.  over 
Peters  River.      Frank   H.   Mills,   City   Engr. 

Conn.,  Bridgeport — Low  bidder  for  Grand  St.  and  East 
IVashington  Ave.  bridges  was  Edward  DeVoe  Tompkins.  Inc., 
17  East  3.Sth  St..  New  York.  N.  Y.,  at  $187,000  and  $123,000.  J. 
B.  Strauss.  104  South  Michigan  Ave.,  Chicago,  111.,  Consult. 
Engr.     Noted  Apr.  27. 

Conn.,  Kew  London — (Official) — Yates  &  Yates,  Engr..  120 
}!roadway.  New  York.  N.  Y.,  retained  by  county  as  consulting 
engineers  to  prepare  plans  and  supervise  construction  of 
tOO-ft.  highway  bridge  across  Niantic  River  to  replace  1  con- 
<lemned  by  War  Department. 

N.  Y.,  Heuvelton — -(Official) — Bids  will  be  received  by  N. 
IVells,  Town  Clk.  of  Oswegatchie,  43  Ford  St.,  Ogdensburg. 
t  ntil  2  p.m.,  Jlav  16.  for  concrete  steel  arch  bridge  across 
Oswegatchie  River  at  Heuvelton.  Concrete  Steel  Engineering 
Co..  Park  Row  Bldg.,  New  York,  Engr.  (See  adv.  May  4  issue). 
?Joted  Apr.   13. 

N.  Y.,  Newfane — Town  Board  plans  bridge  over  Eighteen 
llile  Creek  at  Ide  Rd.     Estimated  cost.  $23,000. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Bids  will  be 
jeceived  bv  Department  of  Bridges.  Room  1230,  Municipal 
|!ldg..  until  noon.  Jlav  16.  for  furnishing  and  delivering  creo- 
»oted  wood  blocks.     F.  J.  H.  Kracke.   Comr. 

X.  Y.,  North  Tonnwanda — (Official) — We  have  been  in- 
formed that  State  Highway  Commission  and  railroad  company 
tvill  construct  bridge  across  Tonawanda  Creek  and  not  city 
■IS  stated  in  our  issue  of  Apr.  27.     B.  L.  Rand,  Mayor. 


N.  V,  I'erpy — ^CIllzenH  voted  $11,000  IiuikIh  for  brlilge  over 
HIlviT    Lake    <iutlet.       Notwil    Apr.     27. 

IV.  .1,,  Newark  -Tentative  plans  prepared  for  bridge  ovor 
Newark  Hav  between  lOllzabeth  and  llayoniie  for  Central  U.K. 
of   New   .leiHey.      Noted    Dec.   2   and    Hi. 

fW.  J;  Wiinlilimton-  ("oinmon  Council  and  Morris  Canal  Co. 
plan  to  c'oM.Miiiiet  new  brIiiKe  aeroHH  canal  at  llelvldere  Ave. 
W.   I!.    ICitiir.Hoii.    U  ii.MhlnKlon,    [•;iiKr. 

IVnn..  ilellileliem  Ulds  will  bo  received  by  County  Con- 
trollir  until  .Mav  22  for  rep.-ilrs  to  Intcrcounty  bridge  over 
L.'hlKli    Itlver  at    llethlehem 

■  •enn..  Ci>nnelUvlll«' — Pittsburgh,  M<-K<'eHport  &  Youghl- 
ogheiiv  It  It.  jilaiiH  bridge  over  tracks  at  Dlckorson  Run  end 
of    DaWHon    Itrlilge.      lOstlinaled    cost,    30,000. 

Md.,  llnHlmore — William  O.  Sucro.  County  Rd.,  Engr., 
reeommeiided  eoiicrele  bridges  on  Belmont  Ave.,  Dogwood, 
Wards  Ch.ipel,  Oakland.  Offiilt   and   Marrlottsvillc!  ltd. 

Vn,.  C'lirton  Korne — Bids  will  be  received  by  .1.  D.  Dunford, 
Supt.   of    Pull.    WkH.,   until    May    l.S   for   concreti;   bridge. 

Va.,  Covlnitton — Bids  will  be  ri'ceived  by  .Supervisors  of 
Alleglienv  County  until  May  20  for  construction  of  2  single 
span  highway  bridges  over  I'otts  Creek.  J.  J.  Hobbs,  County 
Clk. 

V«..  <Jnte  City — (Official) — Bids  will  be  received  at  ofHce 
of  (Merk.  Gate  ("Ity,  until  noon.  May  15,  for  relnforced-con- 
crete  bridge  at'ross  Copper  Creek.  G.  P.  Coleman,  Richmond, 
State  Highway  Comr. 

Vn.,  Lexinirton — Bids  will  be  reeclved  by  County  Clerk 
until  noon.  May  15,  for  steel  bridge  at  Berry  Culvert,  Rock- 
bridge County.  G.  P.  Coleman,  Richmond,  State  Highway 
Engr. 

Gn..  Cordele — I'resa  reports  state  cities  of  Cordele,  Vienna 
and  Americus  Interested  in  project  to  construct  steel  bridge 
across    Flint    River   about    2    mi.    north    of   Crisp    County    line. 

Ga..  Woodbine — Plans  prepared  by  W.  M.  Torrance  for 
drawbridge  over  Satilla  River  at  Woodbine.  Estimated  cost. 
$20,000.  J.  C.  Bule,  St.  Mary's,  Chn.  County  Comr.  Noted 
May   4. 

Fin..  Ilradentown — Bids  will  be  received  until  2  p.m..  May 
24,  bv  Rol)ert  H.  Roesch,  Clk.  County  Comr.,  for  10  concrete 
and  steel  bridges.  The  sum  of  $40,000  is  now  available. 
Charles  A.   Browne,   Sarasota,    Dist.   Engr. 

Pin.,  Ft.  Pleree — Hermitage  Bridge  and  Beach  Co.  con- 
templates expenditure  of  $100,000  for  improvements  including 
toll  bridge  over  Indian  River.  F.  Charles  Gifford,  Vero, 
interested. 

Tenn.,  Nanhvllle — Bids  will  be  received  by  W.  M.  Pollard. 
County  .ludge,  until  noon,  May  23,  for  bridge  over  Cumberland 
River  at  Hude's  Ferrv.  Freeland-KIyce  Engineering  Co., 
Nashville,  Engr.     Estimated  cost,  $250,000.     Noted  Mar.  30. 

Ohio,  Rellefontaine — County  contemplates  expenditure  of 
$25,000  for  bridges.     Contracts  will  soon  be  awarded. 

Ohio,  Columbus — Bids  will  be  received  by  John  Scott, 
County  Clk.,  until  noon,  June  2,  for  bridge  work  in  various 
townships. 

Ohio,  Dayton — Bids  will  be  received  until  noon.  May  22,  by 
W.  H.  Aszling,  Clk.  County  Comr.,  for  steel  superstructure  for 
bridge  in  Jefferson  Township,  consists  of  one  200-ft.  span, 
four  100-ft.  spans  with  Ifl-ft.  roadway  of  3-in.  creosoted  plank 
and  3-in.  creosoted  block  floor. 

Ohio,  Hamilton — (Official) — Bids  will  be  received  by  County 
Commissioners  until  1  p.m..  May  20,  for  reinforced-contrete 
bridge  at  Stevens  Farm,  Reillv  Township.  Estimated  cost, 
$5,000.     W.  W.  Crawford,  County  Clk.     Noted  Apr.  6. 

Ohio,  Lorain — (Official) — Bids  will  be  received  by  Board  of 
Commissioners  of  Lorain  County  until  1  p.m..  May  25,  for  sup- 
erstructure of  Beaver  Creek  Bridge  in  Black  River  Township. 
P.  L.  Ellenberger,  County  Clk. 

Ohio,  St.  Clairsville — Bids  will  be  received  by  County  Com- 
missioners until  May  29  for  3  bridges.  B.  W.  Hopkins,  County 
Audr. 

Ohio,  Steubenville — Bids  will  be  received  by  Commissioners 
of  Jefferson  County  until  May  23  for  concrete  bridge  over 
Goose  Run  on  Ea.st  Springfield  and  Amsterdam  State  Aid  Rd. 
John  L.  Means,  County  Audr.     Noted  Mar.   23. 

Ohio,  Xenia — Bids  will  be  received  by  Board  of  County 
Commissioners  until  May  26  for  steel  truss  bridge.  (3eorge 
W.   Kendall,   Clk. 

Ohio,  Zanesville — County  Commissioners  contemplate  ex- 
penditure of  $25,000   for  bridge  work. 

Ind.,  Evan.sville — Bids  will  be  received  by  Board  of  Com- 
missioners of  Vanderburgh  County  until  10  a.m..  May  18,  for 
new  bridges  and  repairing  old  ones.     Noted  Apr.  13. 

Ind.,  Indianapoiis — Bids  will  be  received  by  Board  of  Pub- 
lic Works  until  May  15  for  bridge  over  Pleasant  Run  at  Villa 
Ave.      Estimated   cost,    $12,000, 

Ind.,  Indianapolis — Bids  will  be  received  by  L.  K.  Fesler, 
County  Audr..  until  10  a.m..  June  14.  for  purchase  of  $100,000 
bonds  for  bridge  across  Fall  Creek  at  Senate  Ave.  Noted  Sept. 
16   and   Feb.   24. 

Ind.,  Morrlstown — Commissioners  of  Shelby  and  Hancock 
Counties  plan  to  construct  bridge  across  Blue  River  near 
Morristown. 

Ind.,  Princetrfn — Bids  will  be  received  by  Commissioners  of 
Gibson  County  about  May  15  for  8  reinforced-concrete  and 
steel  bridges.     W.  T.  Roberts,  County  Audr.     Noted  Apr.  27. 

Ind.,  Winchester — (Official) — Bids  will  be  received  by  Board 
of  Commissioners  of  Randolph  County  until  10  a.m..  May  20, 
for  excavation  and  filling  approaches  for  4th  St.  Bridge  over 
Salt  Creek,  also  for  filling  site  of  old  bridge. 

Mich.,  Bad  Axe — Bids  will  be  received  by  William  Heuck- 
roth.  Comr.  of  Highways,  Oliver  Township,  until  May  15  for 
constructing   6   bridges. 
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Mi<'h..  iienton  Hnrliur — (Offloial) — BUIs  will  be  received  by 
City  roimcil  until  May  IS  for  Edwards  Ave.  Viaduct  and  Paw 
I'aw  Kivcr  llriclKi'.  lOstiinatod  cost,  $17,000.  C.  R.  WlKhtman, 
City   Kimr.     Not.-d  May  4. 

i^Iirh.,  I'ort  Huron — Pere  Marquette  Ry.  will  build  14 
bridges  to  icplace  wooden  structures  over  culverts  on  Port 
Huron   Division. 

Mioli.,  SprliiKPort — Bids  will  be  received  by  State  Hlprhwav 
Coinnii.ssioner  until  May  17  for  bridge  over  Rice  Creek  on  East 
State  St. 

III.,  nellevllle — Bids  will  soon  be  received  by  city  for  con- 
crete superstructure  for  bridge  on  West  C  St.  W.  C.  Wolf, 
City  Enpr, 

III.,  Chnnniilion — Illinois  and  Michigan  Canal  Commission- 
ers. T^ockport,  plan  to  reconstruct  bridge  over  Du  Page  Rivei-. 
Estimated   cost,    $20,000. 

HI.,  ChifiiK'o — lOlcetion  will  be  held  .Tune  1  to  vote  on 
$12,000,000  bonds  for  new  bridges,  fire  and  police  stations,  com- 
fort stations,  park  improvements  and  electric-lighting  system. 
John  Ericson,  City  Engr.     Noted  Mar.   9. 

III.,  l>nrlM — Commissioners  of  Edgar  and  Clark  Counties 
plan  to  construct  bridge  on  countv  line.  Estimated  cost, 
$4,000.     K.  J.   Barr.  County  Supt.  of  Highways. 

AViM.,  Oconto — Bids  will  be  received  until  6  p.m.,  Mav  17, 
by  County  Commissioners,   for  bridge  across  Pessaukee  River. 

Iowa,  Des  Molnex — Plans  being  prepared  for  bridge  across 
Des  Moines  River  at  Grand  Ave.  Karl  Kastberg,  Citv  Engr. 
Noted   Feb.   3. 

Iowa,  KIdora — Board  of  Supervisors  of  Hardin  County 
plans  to  construct  5  bridges. 

Iowa,  Ft.  Madison — Board  of  County  Supervisors  having 
surveys  made  for   4th  St.  bridge. 

Minn.,  Bemidji — Bids  will  be  received  until  10:30  a.m., 
May  IS.  by  J.  L,.  George,  County  Audr.,  for  bridge  work  in 
Beltrami  County. 

Minn..  MinnenpoIiH — Twin  City  Rapid  Transit  Co.  contem- 
plates replacing  wooden  bridges  over  tra<'ks  at  Deephaven 
and  Tonka  Ave.  and  Fair  Oaks  with  bridges  of  reinforced 
concrete. 

Neb.,  West  Point— Bids  will  be  received  by  R.  Brazda,  Clk. 
Cuming  County,  until  noon.  May  16,  for  bridge  work. 

S.  D.,  PInnkington — Bids  will  be  received  until  2  p.m., 
June  6,  by  County  Commissioners  for  constructing  number 
of  bridges. 

N.  D.,  Fargo — Bids  will  soon  be  received  by  Commission- 
ers of  Cass  County  for  bridge  across  Cheyenne  River  between 
Cass   and   Richland   Counties.   Estimated   cost,    $4,000. 

N.  D.,  I>a  Moure — Bids  will  be  received  by  O.  C.  Temple, 
County  Audr.,  until  2  p.m..  May  16,  for  bridge  work  in  county. 

Mo.  Excelsior  Springs — Excelsior  Springs  Road  District 
plans  to  construct  reinforced-concrete  bridge  across  Holmes 
River.      Estimated   cost,   $4,000. 

Mo.,  Kansas  City — Plans  prepared  by  Harrington,  Howard 
&  Ash,  Consult.  Engr.,  Orear-Leslie  Bldg..  Kansas  Citv.  Mo., 
for  23d  St.  traffic  way  viaduct.  Estimated  cost.  $53.'), 000. 
which  will  be  borne  by  Kansas  City  Railways  Co.,  stockyards 
company,  terminal  company,  railroad  companies  and  city. 
Curtis  Hill.   City   Engr.      Noted   Dec.   9. 

Mo..  Savannah — Bids  will  be  received  by  John  A.  Miller, 
County  Clk.,  until  May  20  for  7  concrete  bridges  and  25  cul- 
verts.    J.  F.  Schnitius.  County  Engr. 

.\rk..  Little  Rock — Little  Rock  Railway  and  Electric  Co. 
plans  to  construct  bridge  at  11th  St.  and  Summit  Ave.  W.  M. 
Kavanaugh,  Little  Rock,  Pres. 

Tex.,  Cuero — Bids  will  be  received  by  Walter  Reiffert,  Ch. 
Bd.  of  Comrs.,  until  May  15  for  10  first-class  and  6  second- 
class  reinforced-concrete  bridges;  also  a  number  of  timber 
bridges,  for  DeWitt  County  Drainage  District  No.  1.  W.  E. 
Dickerson,    Dist.    Engr. 

Tex.,  Ft.  Wortli — Plans  approved  by  State  Reclamation 
Department  for  new  highway  bridge  across  Trinity  River  at 
Park  St.,  Tarrant  County;  and  1  across  east  fork  of  Trinity 
River  in  Rockwall  County.  H.  B.  Hayes,  Engr.  of  Tarrant 
County,  and  J.  F.  Witt,  Engr.  of  Rockwall  County.  Noted 
Mar.  30. 

Tex.,  Granbury — County  Commissioners  plan  to  construct 
several  bridges. 

Tex.,  Richmond — Bids  will  be  received  by  County  Commis- 
sioners Court  of  Ft.  Bend  County  until  May  19  for  bridge 
across  Big  Creek.  Citizens  voted  $25,000  bonds  for  this 
purpose.      Noted    Mar.    2    and   Apr.    27. 

Okla.,  Henryctta — See  item  under  "Streets  and  Roads." 

IV.  M.,  Logan — Plans  being  considered  for  bridge  over  Can- 
adian at  Logan.  Estimated  cost,  between  $20,000  and  $30,000. 
James   F.   French,  Santa  Fe,   State  Engr. 

Idaho,  Moscow — Plans  submitted  to  City  Council  by  City 
Engineer  for  concrete   bridge  at  6th  St. 

Wnsh.,  Montesnno — County  contemplates  ISO-ft.  bridge 
over  Humptulips  River. 

Wash..  Sherlock — County  Commissioners  contemplate  con- 
crete  viaduct.      Estimated   cost,    $20,000. 

Ore.,  Oregon  City — County  plans  to  rebuild  Suspension 
Bridge.  Estimated  cost  between  $10,000  and  $12,000.  S.  A. 
Cobb,  County  Engr. 

Calif..  Los  Angeles — City  plans  to  hold  election  June  6  to 
vote  on  $500,000  bonds  for  bridges  and  viaducts.  Homer  Ham- 
lin,  City   Engr. 

Out.,  Knniskillen — Michigan  Central  R.R.  having  plans 
prepared  for  bridge  over  Beir  Creek.  Estimated  coat,  $60,- 
000.       G.    H.    Webb,     Detroit,    Ch.     Engr. 


Out.,  Ottawa — Bids  will  be  received  by  .Secretary  of  Board 
of  Control,  City  Hall,  until  4  p.m..  May  16,  for  construction  of 
superstructure  for  Pretoria  Ave.  Bridge.  F.  C.  Askwith,  City 
Engr. 

Ont.,  Port  Stanley — Bids  will  soon  be  received  by  William 
Gray.  520  King  St.,  London,  for  new  swing  bridge  and  harbor 
repairs  at   Port   Stanley.      Estimated   cost,    $150,000. 

Ont.,  Toronto — City  Council  appropriated  $198,000  as  city 
share  of  cost  of  double-deck  bridge  over  reservoir  ravine  for 
Canadian   Pacific   Ry. 

Bids  In  and  Contracts  Awarded 

Ma.Mi«.,  Boston — Contract  for  .'jui>ersti\i(ture  for  Mystic 
River  Biidge  awarded  to  AhCLINTlOAl.MtSHALL  CO.,  68 
Devonshire   St.,    Boston. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official) — 
Vulcan  Rail  and  Construction  Co.,  35  Meserole  Ave.,  Brooklyn, 
at  $9,948,  submitted  only  bid  for  furnishing  and  delivering 
structural  steel  to  Williamsburg  Bridge.     Noted  Apr.   27. 

Peun.,  Iloswell — Johnstown  &  Somerset  Trolley  Co.  awarded 
contract  for  steel  bridge  across  Quamahonihg  Creek  to 
PHOENIX    BRIDfJE    CO.,    Phoenixville. 

Penn.,  Philadelphia — Bids  were  received  by  Board  of  Pub- 
lic Works  for  bridge  on  line  of  Island  Rd.  under  P.  B.  &  W. 
R.R.  from  W.  P.  Mahony,  Harrison  Bldg..  $128,000;  Day  & 
Zimmerman,  611  Chestnut  St.,  $150,885;  Peoples  Bros.,  25th 
and  Callowhill  St.,  $102,500.     Chester  Albright,  City  Engr. 

Fla.,  Harlow--Conimissioners  of  Polk  County  awarded 
contract  for  20  ninl'orced-concrete  bridges  to  CHAMPION 
HUIUCE  CO..  Wilmington,  Ohio,  at  $59,800;  culverts  to 
EDWARDS  CONSTRUCTION  CO.,  Tampa,  at  $66,125.  H.  S. 
Jaudon   Engineering  Co.,   Savannah,   Ga.,    Engr. 

Tenu..  Nashville — Contract  for  reinforced-concrete  viaduct 
awarded  to  FOY-PROCTOR  CO.,  Life  and  Casualty  Bldg.. 
Nashville,  at  $17,090;  grading  and  filling  in  connection  with 
work  to  NASH  BRICK  AND  TILE  CO.,  61  Arcade.  Nashville. 
Noted   May    4. 

Ohio,  Youn^stown — County  Commissioners  awarded  con- 
tract for  bridge  across  Lincoln  I^ark  to  R.  O.  SHOOK,  at  $5,416. 
Ind.,  New  Trenton — Contract  for  500-ft.  steel  bridge  at 
New  Trenton  awarded  to  ORGONA  BRIDGE  CO.,  Lebanon, 
Ohio,   at   $31,577. 

III.,  .Altamont — Contract  for  Clow,  Miller  and  Stewart  Cul- 
verts awarded  to  W.  HARLAN,  Greenville. 

III.,  Colona — Contract  for  Rock  River  Bridge  awarded  to 
GOULD  CONSTRUCTION  CO.,  Davenport,  Iowa.  Estimated 
cost,   $60,000. 

III.,  Ottawa — County  awarded  contract  for  slough  bridge  to 
C.  M.  LUND  &  CO..  St.  Louis.  Mo.,  at  $11,789.  for  substructure 
and  to  WAUSAU  IRON  WORKS,  Wausau,  Wis.,  at  $13,345  for 
superstructure.     Noted  Apr.  20. 

III.,  Rookford — County  awarded  contract  for  Breckenridge 
Bridge  and  King  Culvert  in  Guilford  Township  to  PETERSON 
BROS.,   Rockford.     A.   R.  Carter,   Comr.   of  Highways. 

III.,  Vandalla — County  awarded  contract  for  Dreckman  and 
Whittemore   bridges   to  JOHN  CASHIN,   Ramsey. 

III.,  Vandalla — Contract  for  Houstis  Bridge  awarded  to  W. 
HARLIN,    Greenville. 

Wis.,  Merrill — Contract  for  temporary  bridge  across  Wis- 
consin  River  awarded   to   F.  \\'.  OLHOFF. 

Iowa,  (•rinnell — Contract  for  19  bridges  in  Poweschek 
County   awarded    to   IOWA    BRIDGE   CO.,   at   $37,350. 

Minn.,  Crookston — County  awarded  contract  for  7  rein- 
forced-concrete bridges  to  HUSSEY  CONSTRUCTION  CO. 
Noted   Apr.    13. 

Minn.,  Ivanhoe — Bids  received  Apr.  19  by  Earl  A.  Hansen, 
County  Audr.,  for  grading  and  constructing  culverts  on  State 
Roads  Nos.  2,  3,  12  and  13  rejected.  Work  will  be  done  by 
day  labor. 

Minn.,  Wabasha — County  awarded  contract  for  bridge  work 
to  M.  A.  ADAMS  CO.,   Minneapolis,  at  $12,855.     Noted  Apr.   27. 

Kan.,  Great  Bend — Contract  for  bridge  work  in  Barton 
County  awarded  to  MISSOURI  VALLEY  BRIDGE  AND  IRON 
CO.,  r-eavenworth,  for  Carroll  Bridge  No.  1  at  $4,350.  C.  F. 
Younkin,   County   Clk.      Noted   Apr.   27. 

Kan..  Topeka — Contract  for  reinforced-concrete  bridge 
over  Chunganunga  Creek  at  6th  St.  awarded  to  TOPEKA 
BRIDGE   AND   IRON  CO.,   at   $22,400.      Noted  Apr.    27. 

S.  D.,  Yankton — Contract  for  bridge  across  Mississippi 
River    awarded    to   WISCONSIN    BRIDGE   AND    IRON    CO.,    at 

$700,000. 

Ark.,  Van  Buren — Crawford  Countv  awarded  contract  for 
bridge  to  VINCENNES  BRIDGE  CO.,  Vincennes,  Ind..  at  $5,785. 

Tex.,  Marshall — Contract  for  reinforced-concrete  viaduct 
at  Marshall  awarded  to  A.  W.  CR.WIER,  St.  Louis,  Mo.  Esti- 
mated cost,  $50,000.     Noted  Apr.  13. 

Okla.,  Enid — Garfield  County  awarded  contract  for  bridge 
to  G.  A.  BROSAEMIE,  Enid,  at  $4,564.  B.  F.  Lewis,  County 
Engr. 

N.  M.,  Albuquerque — County  awarded  contract  for  2  bridges 
in  Tijeras  Canon  to  MIS.SOURI  VALLEY  BRIDGE  AND  IRON 
CO.     Estimated  cost,   $6,592. 

Calif.,  Hemet — Contract  for  furnishing  and  fabricating  for 
two  119-ft.  steel  span  bridges  for  I>ake  Hemet  Land  and 
Water  Co.  awarded  to  LLEWELLYN  IRON  WORKS,  Los 
Angeles.     H.  Hawgood,  Hellman  Bldg.,  Los  Angeles,  Engr. 

Calif.,  Sacramento — Contract  for  bridge  across  Eel  River, 
south  of  Scotia,  Humbolt  Countv.  designated  as  Division  1, 
Route  1,  Section  E.  awarded  to  MERCER-FRASER  CO.,  Eu- 
reka,   at    $102,825.      Noted    Apr.    27. 

Ont.,  Torontfi — Contract  for  temporary  bridge  across  Hum- 
ber  River  at  Bloor  St.  awarded  to  O.  L.  HICKS  &  SON.  Frank 
Barber,  57  Adelaide  St.,  E.,  Engr.  of  York  County,  will  pre- 
pare plans  for  permanent  bridge.     Noted  Apr.  13. 
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Mnu.,  «t.  llunirncN' — Con! met  for  rrovtinchcr  Ave.  HrldKii 
lictwcrn  St.  Hoiiiruci-  iilut  WliililprK  iiwuI'iIimI  to  DOMINION 
HKllUII':  i'O.  Knllinalctl  t-OHl,  1:100,000.  W  P.  Hliilr.  Ht. 
lloiilfuce.    KiiKr.      Nolnl    Apr.     I.'l. 
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•r   t'o.    plans   an 


Mnlnr,  \Vlni-n«««>«- - WlHcaHHot  Watrr  I'o.  contcmpIntcH  Umi- 
Imk  }72.iioii  Htiu'krt  anil  liondH  for  aciiulHltlon  and  eonHtructlim 
of    walfr-worliH. 

.tiniia..  I^pwtoii— (  ItoHtiin  noMt  olllc-o)  — (Om<lnl) — nidii  will 
li.>  r.-oilv.Ml  liv  .1.  t'llfloii  W'hltnoy.  Water  Comr.,  City  Hull. 
Wodt  Ncwiiin.  until  10-.30  a.m..  May  IB.  for  conHtructlntc  hco- 
tloiiH  :t  iMiil  I  of  ri'liifoifctl-concrfti-  reservoir  on  Waban  Hill. 
Kilwln   11.   ItuKiTs,  t'lty   Kn^r. 

N.  v..  \«-w  York — (Iloroiinh  of  Mrooklvii)  —  HUls  will  \>c 
rei-flvcil  l)V  William  WlUlain.t.  <'iiinr.  of  Water  .•Supply.  OaH 
anil  Kloitrlilty.  IMoni  2:i.''.I.  Munl.lpal  Ithln..  iiiilll  2  p.m., 
Mav  l(i.  fur  haulInK  ami  laylntr  water  iiialoM  and  appurti'- 
naneis  In  lllek.s.  We.it.  lOant  lOtli.  Hn.st  2t;ih.  Ka.st  Slst,  57th. 
67th,  fi2d,  i;>th,  .soth  and  Sl.-tt  St..  2I.Mt  and  21th  Ave.  and  Ave. 
C  and  It, 

Manhattan)  —  (WardH 

pd    hv    State    Hospital 

for 


-( lloroutjli 
will    he 


of 


IV.      v..      :\ew       Vork- 

Islnnd)  — (OlllelaO  — lilds 

Coninils.ilon,  Oapltol.  .Mhanv,  until  2:30  j).m..  May  l.S,  for 
water  main  at  .Manhattan  State  Hospital,  W  arda  Island,  K.  S. 
Klwood,  Seey..   State   Hospital  t'onin.      (See  adv.) 

;v.  v..  Olrnn — Water  t'omniissloners  will  make  well  test, 
and   If  suieessful,   will  drill   wells  and   build   pumping  station. 

\.  J..  JorMfy  City — Hids  will  be  received  l)y  H<iard  of  Com- 
missioners until  2  p.m..  Mav  16,  for  liquid  ehlorine  for  treat- 
ment of  water  at  Boonton  Reservoir.  C.  A.  Van  Keuren,  City 
Engr. 

N.  J,  Mt.  ..%rllnKton — K.  1.  du  Pont  de  Nemours  plans  to 
install  water  system  at  poAVder  plant. 

N.  J.,  Wlldnood — (OllUial) — nids  will  be  received  by  James 
E.  Whitesell.  City  Clk„  City  Hall.  Pacific  and  Montgomery 
Ave.,  until  2  p.m..  May  15,  for  purchase  of  $11,000  bonds  for 
water  system. 

Peiin.,  MoKeenport — (Official) — Bids  will  be  received  by- 
John  P.  Alderin,  Secy,  of  City  Council,  until  2  p.m..  May  15,  for 
retaininK  wall,  bulkhead  intake  and  pump  well  with  super- 
structure in  connection  with  Monongahela  Intake.  L,  Hudson, 
Sn2  House  Hldg.,  Pittsburgh,  Consult.  Engr.  J.  M.  Smith,  City 
Eiigr.      (See   adv.) 

Ppiin.,  Wlnd.sor — Citizens  voted  $20,000  bonds  for  water 
system.     Noted   Dec.  23  and  .\pr.  13. 

V».,  Waynesboro — City  contemplates  improving  water  sys- 
tem. Report  on  project  being  made  by  Parley  Gannett,  Con- 
sult.  Engr.,   Telegraph  Bldg.,   Harrisburg,   I>enn. 

X.  r..  Fremont — Election  will  be  held  May  23  to  vote  on 
$60,000  bonds  for  water  and  sewer  system  and  improvements 
to   electric-light    plant. 

N.  C,  Xorth  YVilkexlioro — City  plans  to  improve  water  sys- 
tem.     J.    W.    Ambler.    Winston-.Salem,   Consult.    Engr. 

N.  C,  Shelby — See  item  under  "Streets  and  Roads." 

N.  ('.,  AVIIkesboro — Election  will  be  held  June  20  to  vote 
on   $15,000   bonds   for  water  system. 

Ky.,  Jnckson — Company  organized  with  $25,000  capital 
stock  to  install  water  system  in  Jackson.  J.  S.  Redwine,  M. 
S.   Crain   and   M.   H.   HoUiday,   interested.     Noted   Apr.    20. 

Tenn.,  Greenville — Citizens  voted  $9,000  bonds  for  extend- 
ing water  svstem.  J.  N.  Milligan,  Chn.  of  Water  Board. 
Noted   Apr.    13. 

Ohio,  rinrinnnti — Citizens  recently  voted  $400,000  bonds  for 
high-pressure  fire  mains.  Bids  will  soon  be  received.  F.  S. 
Krug,  City  Engr. 

Ohio.  Cleveland  Heiieht.s — ^(Cleveland  post  oflice) — Bids  will 
be  received  by  H.  H.  Canfleld,  Clk.,  until  noon,  June  5,  for 
6-in.  water  mains  in  Lamberton  Rd.  P.  A.  Pease  Engineering 
Co.,  Marshall  Bldg.,  Cleveland,  Engr. 

Ohio,  Coshooton — (Official) — Bids  will  be  received  by  S. 
A.<;hman,  Service-Safety  Dir,  City  Hall,  until  noon.  May  18,  for 
design,  construction  and  installation  of  3,000.000  gal.  vertical 
triple  expansion  pumping  engine.  Chester  &  Pleming,  Union 
Bank   Bldg.,   Pittsburgh,   Penn.,   Consult.   Engr.      Noted   Apr.   27. 

Ohio,  Georgetoirn — Citv  plans  to  install  water-works  sys- 
tem.    Estimated  cost,   $100,000.     J.   R.   Brown,   Mayor, 

Ohio,  Van  AA'ert — City-  plans  to  extend  water  system.  C.  J. 
Simon,    City    Engr. 

Ind.,  Howell — City  plans  to  install   water  mains. 

Mich.,  Crystal  Palls — Surveys  being  made  for  extending 
water  mains  in  1st  Ward.     George  Rollin.   City  Engr. 

Mich..  LansinK — C.  N,  Miller.  Engr.,  Cincinnati,  Ohio, 
recommends  that  city  install  7,000.000-gal.  reservoir.  H.  W. 
Sparks,  City  Engr. 

HI.,  Evanston — See  item  under  "Streets  and  Roads." 

111.,  Jacksonville — Election  will  be  held  May  16  to  vote  on 
$100,000  bonds  for  improving  water-works  system  and  elec- 
tric-light plant.     R.  L.  Pyatt,  City  Clk. 

Wis.,  Denmark — Bids  will  be  received  by  G.  H.  Rathke. 
Village  Clk.,  until  Jlav  16  for  municipal  water-works  and 
sewer  svstem.  W.  G.  kirchoffer,  31  Vroman  Bldg.,  Madison, 
Engr.      Noted   Peb.    3   and   Mar.    16. 

Wis.,  Two  Rivers — Plans  prepared  by  Mead  &  Seastone, 
Engr..  530  State  St.,  JIadison,  for  24-in.  c.-i.  intake  pipe, 
timber  crib,  concrete  suction  well  and  12-in.  c.-i.  suction  pipe. 

Iowa,  Anita — City  Council  authorized  extension  of  water 
mains   in   Chestnut    St. 

Iowa,  Cornins — Citizens  will  soon  vote  on  proposition  to 
extend   water   mains.      Estimated   cost,    $10,S00. 


loMH,  Ft,  Mndtnon — (Olllclul) — BIdH  will  bo  rocclved  until 
Mav  17  for  1,000, 000-Kal,  concrete  reMervolr.  It.  J.  Lewis, 
Cliy  i:nKi 

ion II,   l''renHMit — City  plans  to   InHtall  water  system. 

liiMii.  ilnniiiton — Citizens  voted  $25,000  bonds  for  Improv- 
ing wilier  HVHleni.  I'.  A.  Van  Pelt.  City  Clk,  Noted  Mar.  23 
and    30. 

iown,  .moil*  City — City  conletiiplaleH  expenditure  of  $100,000 
for    linpiovliig    water   systeni.      T,    II.    Johnson,    City    Engr. 

liMMi.  \liiton—(<)IIltlal)— Citizens  voted  $15,000  bonds  for 
walei  works  .lysleiM  and  electric-light  plant.  \V.  E.  Kllnga- 
iiuiii,  (■il.\    I'lk       Noted  Jan.   27   and   Apr.   6. 

Minn..    Arisyle-    .Sie    Item    under    "Light,    Heat    and    Power." 

^Iliin.,  I, I'wisvllle  Election  will  soon  be  held  to  vote  on 
$10,00(1    lionils    for    water    system. 

Minn.,  SI.  i'oiil — (Olllclal)  —  Bids  will  tio  received  by  City 
Purchasing  Agent.  Court  lions.'  and  City  Hall,  until  10:30  a,m,, 
.liiiie  5.  fdr  furnishing  and  ilcllvering  all  c.-l.  iilpes  and  special 
i-astlngs  for  2  coagulation  basins  and  their  appurtenances  and 
a  30.(100,000  gal.  high-service  reservoir,  ainouiitlng  to  approxl- 
malcly  1,100  tons  of  pipe  and  125  tons  of  special  castings 
under  Proposal  No.   8S1,      (See  adv). 

.Minn.,  St.  i'nul — (Oniclal)  — lilds  will  be  received  by  City 
Pur<haslng  .\gent,  Court  House  and  City  Hall,  until  10:30  a.m., 
June  5,  for  furnishing  and  delivering  gate  valves  iind  sluice 
giites  complete  for  2  coagulation  basins  and  a  30,000,000  gal. 
high-service   reservoir  undir   Proposal   No,   880,      (See   adv.) 

.Minn.,  St.  Paul — (Official) — Bids  will  be  received  by  City 
Purchasing  Agent,  Court  House  and  City  Hall,  until  10:30  a.m,, 
June  5,  for  furnishing  castings  and  small  pipe  connections  for 
2  48x24-ln.  Venturi  Meters  under  Proposal  No.   883.      (See  adv.) 

.Minn.,  St.  I'nul — (Official) — Bids  will  be  received  by  City 
Purchasing  Agent,  Court  House  and  City  Hall  until  10:30  a.m., 
June  5,  for  furnishing  all  material  excepting  gate  valves, 
sluice  gates,  venturi  meters  and  c.-i.  pipes  and  special  castings 
and  erecting  complete  2  coagulation  basins  of  about  3,500.000 
gal.  capacity  each,  with  their  mixing  chambers,  meter  cham- 
bers and  appurtenances,  and  a  covered  concrete  high-service 
reservoir  of  about  30,000,000  gal,  capacity,  with  its  appurte- 
nances on  sites  owned  by  city  under  Proposal  No.  885.  (See 
adv.) 

Minn.,  WeMtl>rook — Bids  will  be  received  until  8  p.m.,  May 
16,  by  J.  Budish,  City  Recdr.,  for  40,000  gal.  steel  tank  on 
SO-ft.    tower. 

Knn.,  tieneseo — City  plans  to  install  water  system.  W.  P. 
Rollins.  Kansas  City,   Consult.   Engr. 

Kan.,  Lawrence — Plans  will  be  prepared  by  Black  & 
Veatch,  Consult.  Engr.,  507  Interstate  Bldg.,  Kansas  City,  Mo., 
for  improving  water  system.  Estimated  cost,  $200,000.  P.  D. 
Brooks,  City  Clk.     Noted  Dec.  2  and  Mar.  23. 

Knn.,  OMl>arne — (Official) — City  will  soon  award  contract 
for  improving  and  extending  water  system.  S.  P.  Crampton, 
City  Clk.     Noted  Mar.  2  and  Apr.   27. 

Knu.,  Oskaiofisa — Bids  will  be  received  by  W.  O.  Werswick, 
City  Clk..  until  2  p.m..  May  29,  for  water-works  system.  Citi- 
zens voted  $32,500  bonds  for  work  O.  W.  Stiles,  416  Bryant 
Bldg.,  Kansas  City,   Mo..  Engr.     Noted  Mar.   2  and  Apr.  20. 

Kan.,  Perry — Election  will  be  held  May  29  to  vote  on  $9,500 
bonds  for  water-works  system.  O.  W.  Stiles,  416  Bryant  Bldg., 
Kansas  City,  Mo.,   Engr.     Noted  Apr.   6  and  May   4. 

Kan.,  Wakeeney — Bids  will  be  received  by  J.  H,  Heckman, 
City  Clk.,  until  May  22  for  improving  water-works  system.  H. 
E.   Johnson.   Engr.      Noted  Apr.   27.  , 

lVel».,  Alliance — Bids  will  be  received  until  May  16  by 
Carter  Calder,  City  Clk.,  for  water-works  improvements. 
Estimated  cost,   $10,100.     Noted  Apr.   6. 

Neb.,    Ashton — City    plans    to    install    water    system. 

Xeli.,  Dannebrog — Citizens  voted  bonds  for  water  system. 
Noted  Mar.   30. 

S.   D.,   Parker — Citizens   defeated   bonds   for   water    system. 

\.  D.,  Belfield — Election  will  soon  be  held  to  vote  on  $20,000 
bonds  for  water  system. 

Mont..  Highwnod — City  plans  to  install  water  system. 
Estimated  cost,   $10,000. 

Mo.,  St.  Louis — Bids  will  be  received  by  Water  Commission, 
Dept.  of  Pub.  Utilities.  312  City  Hall,  until  noon.  May  19,  for 
furnishing  and  laying  about  26,900-ft.  of  36-in.  lockbar  or 
riveted  steel  coated  water  mains.     Noted  Mar.  2  and  16. 

Mo.,  Slater — City  plans  to  improve  water  system  and  elec- 
tric-light  plant,     C,   E.   Shepherd,   City  Engr. 

Tex.,  Croweil — Citizens  voted  bonds  for  municipal  water- 
works system.     Noted  Mar.   2. 

Tex,  Port  Arthur — (Official) — Bids  will  be  received  at  office 
of  Major  until  2  p.m.,  June  15,  for  furnishing  and  installing 
eciuipment  for  pumping  plant.  J.  P.  Coleman,  921  Hibernia 
Bldg,,  New  Orleans,   La.,   Consult.   Engr.      (See  adv.) 

Tex.,  Santa  Anna — City  Council  will  install  filtration  plant 
for  city  water-works  system.     A  Robertson,  Mayor, 

Okla.,  Alva — Press  reports  state  citizens  contemplate  vot- 
ing on  bond  issue  for  water-works  and  electric-light  plant. 
Estimated    cost,    $25,000. 

Colo.,  Castle  Rock — Bids  will  be  received  by  H.  G.  John- 
son, City  Clk.,  until  7:  30  p.m.,  June  1,  for  water  system. 
Citizens  voted  $40,000  bonds  for  this  purpose.  George  H. 
Sethman,  250  Equitable  Bldg.,  Denver,  Engr.  Noted  Jan.  6 
and   Apr.   20. 

Idaho,  Donnelly — Election  will  be  held  May  15  to  vote  on 
$8,000  bonds  for  water  system. 

Idaho,  Rupert — Election  will  be  held  May  27  to  vote  on 
$4,000   bonds  for  municipal  water  system. 

Wash.,  Everett — (Official) — Bids  will  be  received  until 
June  5  for  improving  municipal  water-works  system.  Esti- 
mated cost.  $600,000.  Burns  &  McDonnell,  Inter-State  Bldg., 
Kansas   City,   Mo.,    Engr.      Noted   Mar.    30. 

YVash.,  Hoquiam — Hoquiam  AVater  Co.  plans  to  construct 
dam  at  Davis  Creek.  Estimated  cost,  $50,000,  Hai-ry  L.  Heer- 
mans,  Pres. 
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Ore.,  Sllverton — Citizens  will  vote  May  13  on  bond  issue  for 
municipal    water   systim. 

Ore.,  Yoiirnlla — Citizens  defeated  $25,000  bond  issue  for 
water-works  system.  Project  has  been  abandoned.  Noted 
Mar.   9   and   A|)r.   6. 

Calif.,  Sniita  Moiilcn — Election  will  be  held  May  26  to  vote 
on  $712,500   bonds  for  municipal   water-works. 

(tue.,  Mon<renI — Bids  will  be  received  by  R.  S.  and  W.  S. 
Lee,  New  Birk.s  Bldp:.,  Montreal,  until  May  20  for  erection  of 
pumping  station  and  installation  of  pump  with  capacity  of 
1,000,000  gal.  per  day.  Estimated  cost,  $1,500,000.  Frederick 
E.    Field,    lies.    Engr.      Noted    Feb.    3. 

n.  C,  Pint  Grey — City  plans  to  extend  water  main  on  Blen- 
heim St.  to  dyke  on  north  arm  of  Eraser  River,  650  ft.  G.  G. 
HeiKhway,  Clk. 

Bids    In    and    Contracts    Awarded 

Conn..  Hartford — (Oflicial)  —  Hoard  of  Water  Commis- 
sioners awarded  contract  for  gravel  road  east  of  East  Branch 
Reservoir  to  LOUIS  LONGHI  &  BRO.,  Torrington,  at  $44,015. 
R.  N.  Clark,  City  Engr. 

X.  Y.,  New  York — (Official) — Board  of  Water  Supply 
awarded  contract  for  furnisliitm  and  erecting  5  mi.  wire  fence, 
short  stretches  of  concrete  and  wuuden  guard  rail  and  galvan- 
ized steel  pipe  railing  in  vicinity  of  Ken.sico  Reservoir,  Mt. 
Pleasant  and  North  ('astle  Townships,  Westchester  County, 
Contract  No.  173,  to  WILLIAM  llEYMAN,  15  Exchange  PI., 
Jersey  City,  N.  J.,  at  $13,525.     Noted  Apr.   13  and  20. 

IV.  Y.,  New  York — (Boiough  of  Manhattan  and  Bronx)  — 
(Oflicial) — Contracts  awarded  for  furnishing  and  delivering, 
unloading,  stacking  and  storing  c.-i.  pipe  special  and  valve 
box  castings,  valves  and  double  nozzle  firo  hydrants  in  Bor- 
oughs of  Manhattan  and  lironx  as  follows:  .Section  1,  WAR- 
REN FOUNDRY  AND  MACHTNEUY  CO  :  Section  2.  MAHER  & 
FLOCKHART;  Section  3,  A.  I'.  S.MITIl  .MANUFACTURING  CO.: 
Section  4.  KENNEDY  VALVE  MANUFACTURING  CO.  Noted 
Apr.  13  and  27. 

IV.  Y.,  New  York — (Borough  of  Manhattan  and  Bronx)  — 
(Official) — Contract  for  furnishing,  delivering  and  laying 
water  mains  and  appurtenances  in  Broadway,  Amsterdam  and 
Columbus  Ave.,  Cathedr.il  Parkway  and  in  West  106th  St. 
awarded  to  SANTOR  CONSTRirCTlON  CO.,  234  West  41st  St., 
Manhattan,  at  $55,259.     Noted  Mar.  30  and  Apr.  13. 

Penn.,  Lebanon — (Official) — All  bids  received  Apr.  26  for 
furnishing  and  laying  approximately  5,000-ft.  of  12-in.  c.-i. 
water  main  and  5.600-ft.  of  6-in.  c.-i.  water  main,  together 
with  valves  and  specials,  rejected.  P.  A.  Volcker,  City  Engr. 
Noted  Apr.   20  and   May  4. 

Penn.,  Norri.stown — Contract  for  repairing  reservoir  at 
State  Hospital  for  Insane  awarded  to  C.  R.  CAMP,  Cozer  Bldg., 
Philadelphia.      Estimated  cost.   $4,000. 

Va.,  Blaekstone — Contracts  for  water-works  awarded  as 
follows:  Pumphouse,  motor  and  crude-oil  engines  to  V. 
BACAGILUPO,  Richmond:  tank  and  tower  to  DES  MOINES 
STEEL  CO.:  centrifugal  pumps  to  PLATT  IRON  WORKS;  pipe 
laying  to  KELLY  &  AMBRECHT,  Richmond;  deep-well  pump 
to  SYDNOR  PUMP  AND  WELL  CO.  Saville  &  Claiborne,  Inc., 
Richmond,   Engr.     Noted   Mar.   16  and  30. 

S.  C,  Columbia — (Official) — Contract  for  high  velocity 
rapid  sand  water  filtration  plant  with  building,  piping,  etc., 
awarded  to  NEW  YORK  CONTINENTAL  WATER  FILTRA- 
TION CO.,  15  Broad  St.,  New  York,  N.  Y.,  at  $35,095.  John 
McNeal.    City   Engr.      Noted   Apr.    20. 

Ala.,  Ga<I.<iden — Dwight  Manufacturing  Co.  awarded  con- 
tract for  addition  to  water  plant  to  C.  O.  DUNCAN. 

Ky.,  Bowlin;;  Green — Contract  for  sedimentation  basin 
awarded  to  M.  J.  MOORE.  Hopkinsville.  at  $6,450.  A.  J.  Wil- 
kins,  City  Engr.     Noted  Feb.  24  and  Mar.  23. 

Ky.,  LouiNville — (Official) — Contract  for  furnishing  and 
installing  35  fire  hydrants  awarded  to  K.  A.  BARKER,  Louis- 
ville, 5  hydrants  to  A.  P.  SMITH  MANUFACTURING  CO.,  East 
Orange,  N.  J.     D.  R.   Lyman,  City  Engr.     Noted  Apr.   13. 

Ohio,  Youngstown — (Official)— Contract  for  improving 
filtration  plant  awarded  to  W.  M.  HENDERSON,  Youngstown, 
at  $15,678.     F.  M.  Lill'ie,  City  Engr. 

III.,  ^Vheaton — (Official) — Contract  for  gasoline  engine  for 
water-works  pumping  station  awarded  to  NATIONAL  METER 
CO.,  Chicago,   at   $8,737. 

^VIs.,  Madison — T.  C.  McCarthy,  848  Jenefer  St.,  Madison,  at 
$13,500,  submitted  lowest  bid  for  pump  house  at  University  of 
^V'isconsin.     Noted  Apr.  6. 

Wis.,  New  Lisbon — Contract  for  water  mains  and  sewers 
awarded  to  F.  O.  DRAWATZKY,  Tomah.     Noted  Apr.  6. 

Iowa,  Keokuk — Contract  for  extending  water  mains 
awarded  to  MONIE  &  DUNBAR,  at  $6,683. 

Neb.,  Central  City — Contract  for  extending  w.'iter  mains 
awarded  to  BISHOP  &  WITHROW. 

S.  D.,  Lake  Norden — -Contract  for  40,000-gal.  steel  tank  on 
100-ft.  tower  and  4,200  ft.  of  water  mains  awarded  to  DES 
MOINES  BRIDGE  AND  IRON  CO.,  Des  Moines,  Iowa,  at  $8,245. 
Noted  Mar.  23  and  Apr.  6. 

AVaMh.,  Al>erdeen — (Official) — Contract  for  furnishing  2,- 
000.000  b.m.  pipe  staves  for  Wishkah  gravity  water  system 
awarded  to  PACIFIC  LUMBER  AGENCY,  Aberdeen.  Wash., 
at  $125  per  M  ft.  b.m.     L.  D.  Kelsey,  City  Engr.     Noted  Apr.  27. 

Wash.,  Colfax — Contract  for  furnishing  SVo  mi.  of  12-ln. 
c.-i.  pipe  awarded  to  U.  S.  PIPE  AND  FOUNDRY  CO..  at  $41 
per  ton,  f.o.b.  Colfax;  laying  pipe  to  RISTVEDT  &  BRAGG, 
at  $9,076;  furnishing  leadite  to  CRANE  &  CO.,  at  $13.12  per 
100   lb.      Noted   Mar.   16. 

Wash.,  Colviile — (Official) — Contract  for  1,000.000-gal.  con- 
crete-lined reservoir  awarded  to  JOHN  ACORN,  at  $7,500. 
Sawyer  Bros.,  White  Bldg.,  Spokane,  Engr.     Noted  Mar.  30. 

Calif.,  Los  Angeles — Contract  for  furnishing  wood-stave 
pipe,  iron  banded,  for  pipe  line  to  connect  Upiier  Otay  reser- 
voir with  diverting  dam  on  Harvey  ranch  awarded  to 
CHARLES  R.  McCORMICK  LUMBER  CO.,  at  $52,616. 


Calif.,  Pasadena — Contract  awarded  for  furnishing  12.000 
ft.  of  4-in.  c.-i.,  class  "B"  water  pipe  at  $39.60  per  ton.  60  ft. 
10-in.  c.-i.,  class  "B"  pipe  at  $36.60  per  ton  and  fittings  at 
$70  per  ton  to  UNITED  .STATES  CA,ST  IRON  PIPE  AND 
FOUNDRY  CO.     R.   B.  Orbison,  City  Engr.     Noted   Feb.   10. 

.SEWER.S 
Propo.sed  Work 


N.  J.,  Chatham — Sewer  Commission  has  plans  by  George 
W.  Fuller,  Engr  170  Broadway,  New  York.  N.  Y.,  for  addi- 
tion to  sewage-disposal  plant.     Estimated  cost,  $16,000. 

N.  J„  Montclair — Bids  will  be  received  by  Harry  Trippett. 
Town  Clerk,  until  May  22  for  storm  sewer  in  Upper  Mountain 
Ave.,    from    Bloomfleld    Ave.    to    Jerome    PI. 

N.  J„  Newark — (Official) — Bids  will  be  received  by  Passaic 
Valley  Sewerage  Commissioners,  Essex  Bldg.,  Clinton  St., 
Newark,  until  2  p.m..  May  23,  for  constructing  part  of  Section 
4  of  outfall  sewerage  works,  consisting  of  l)ulkhead,  flushing 
intake,    sludge    main    and    all    appurtenant    work.      (See    adv.) 

N.  J.,  Newark — (Official) — Bids  will  be  received  by  Passaic 
Valley  Sewerage  Commissioners,  Essex  Bldg.,  Clinton  St., 
until  2  p.m..  May  31,  for  constructing  southerly  portion  of 
Section  27  of  Kearny,  Harrison,  Newark  Branch  Intercepting 
Sewer.     Joseph  H.  Quigg,  Clk.      (See  adv.) 

N.  J.,  RIdgefleld  Park — (Official) — Bids  will  be  received 
by  Board  of  (Commissioners  of  Ridgefield  Park,  Municipal 
Bldg..  232-234  Hackensack  Rd.,  until  9  p.m..  May  23,  for  con- 
struction of  sewers,  treatment  works,  etc.,  for  sewer  diversion 
and  treatment  in  Ridgefield  Park.     Noted  Jan.  20.      (See  adv.) 

Penn.,    Marysvillc — City    plans    to    install    sanitary    sewer 

system. 

Va.,  \Vaynesliorf> — City  contemplates  sewer  system.  Re- 
port on  project  to  be  made  by  Farley  Gannett,  Consult.  Engr., 
Telegraph    Bldg.,    Harrisburg,    Penn. 

N.  C,  Durham— Contract  will  be  awarded  about  June  1 
for  61/2  mi.  of  24-in.  pipe  sewer.  Gilbert  C.  White,  Durham. 
Consult.     Engr.  Noted  Mar.   23. 

N.  C,   Shelby — See    item    under   "Streets  and   Roads." 


Ohio,  Kenton — Cleveland.  Cincinnati,  Chicago  &  St.  Louis 
Ry  plans  to  construct  sewer  in  its  yards  at  Kenton,  Ohio. 
C.  A.   I'aquette,  Cincinnati,   Ch.   Engr. 

Ohio,  Linden  Heights — See  item  under  "Streets  and  Roads." 

Ohio,  Tiffin — (Official) — Bids  will  be  received  by  William 
Heller,  Dir.  of  Pub.  Ser.,  until  noon.  May  24,  for  sewer  in 
Walker    St.      J.    I.    Oberlander,    City    Engr. 

Ind.,   Bickneil — See    item    under    "Water-Works." 

Ind.,  KIwood — (Official) — Bids  will  be  received  by  City 
fjlerk  until  May  15  for  sewer  system.  Estimated  cost,  $5,200. 
A.    D.   Moffett,   City   Engr.      Noted   Apr.   27. 

Mich.,  Highland  Park — (Official) — Bids  will  be  received  by 
R.  M.  Ford,  City  Clk.,  20  Gerald  Ave.,  until  8  p.m..  May  22. 
for    intercepting    sewer. 

Slich.,  Holly — (Official) — Bids  will  be  received  by  Fred  L. 
Walter,  Village  Clk.,  until  8  p.m..  May  15.  for  lateral  sewer 
on  Saginaw  St.  north  from  North  St.  to  pjlm  St.  and  east  on 
Elm  St.  to  point  opposite  plant  of  Michigan  Truck  and  Lum- 
ber Co. 

111.,  Arlington  Heights — See  item  under  "Streets  and  Roads." 

HI.,  Madison — Contract  for  sewer  system  will  be  awarded 
in  August.  Estimated  cost,  $160,000.  Sheppard  &  Morgan. 
Edwardsville.    Engr.      Noted    Mar.    23. 

111.,  Huiney — Board  of  Local  Improvements  passed  resolu- 
tions to  con.struct  sewers  in  district  between  15th  .ind  22nd 
St.  and  Cedar  and  Vine  St.  Estimated  cost,  $6,284.  F.  L. 
Hancock.  City  Engr. 

Iowa,  Davenport — City  plans  to  construct  sanitary  sewers 
in  Nicholas  Ave.  from  Bridge  to  Miller  Ave.  Estimated  cost. 
$6,296.      A.    R.    Boudinot,    City    Engr. 

Iowa,  Dubuque — City  Council  has  had  preliminary  surveys 
made  for  sewer  system.     Ralph  P.   Melendy,   Engr. 

Iowa,  Lake  View — Bids  will  be  received  until  May  15  by 
E.  P.  Hartman,  Town  Clk.,  for  lateral  sewers  and  sewage- 
disposal  plant.     Noted  Mar.  2. 

Iowa,  Little  Roek — Plans  being  considered  by  city  for 
extending  sanitary   sewers.      F.  A.  Cobble,  Clk. 

Iowa,  Mt.  Vernon — Plans  being  prepared  for  improving 
.and  extending  sewer  system.     J.  D.  Wardle,  Engr. 

Iowa,  Museatine — Plans  and  estimated  cost  of  sewers  in 
Brook  St.  and  various  other  streets  being  prepared  by  C.  H. 
Young,    City    Engr. 

Iowa,  Ottumwa — Bids  will  soon  be  received  by  city  for 
sewers  in  various  streets.  Estimated  cost,  $65,000.  J.  F. 
Brady,  City  Engr.     Noted  Mar.  2. 

Iowa,  Paullina — City  contemplates  sewage-disposal  plant. 
Albert   H.   Meyer,   City   Clk. 

Minn.,  Anoka — Bids  will  be  received  by  Henry  Lee.  City 
Clk..  until  8  p.m.,  May  IS,  for  about  8  mi.  of  sanitary  and  storm 
sewers  and  settling  tank  and  appurtenances.  L.  P.  Wolff, 
St.  Paul,  Minn.,  Consult.   Engr. 

Minn.,  Montevideo — Citv  contemplates  sanitary  sewer  on 
State    Rd.      B.   ().    Bonn..    Clk. 

Minn.,  Paynesville — City  plans  to  install  sewer  system. 

Minn.,  St.  Cloud — Bids  will  soon  be  received  by  city  for 
storm  sewers.     C.  H.  West,  City  Engr.     Noted  Nov.   25. 
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Knii.,  r'»l(on««u»il  l-nlU  It  .liiMiiiiiiy  Hiirvoyit  Ih-Iiik  iiiikI" 
I'V  !•;  T  Aiili.  r  .V  fo.  I'liinr..  Nrw  lOiiKliinil  UhlK..  Kiinxim  l"lly. 
r»r  Hi'uri    nyi^l.-iii       I':hIIiiui(imI   i'onI,   ('.'%. (HMI. 

Mrli..  'niiirn      I'Iiihh  Im-Iiik   lirrpunMl   fur  »i'W«ir  nyHloin. 

^rli..  \\>iuor<>      inoctlim   will  Hnon  l>i>  ht-ld  (o  V(>ti<  on  lionilH 

for     Hi'Wrl       H.\  HlOIII. 

».  11.,  Mllcbrll  HlclH  win  tin  ri'ci«l v«mI  until  K  p.ni..  May  IC, 
l>y  ThoiiiiiM   I'liiHlcotl,  Clly   Auilr,,   for  liilriul  unci   trunk   hi'Witb. 

\.    n..    Jnmrnlonn       IIIiIn    will     hi'     I Iv«'.l    iiliout     .luly     for 

Hrwi-rri  mill  Ni'WiiKi'  illnpoKiil  nliinl  Knilliiiiti'il  roMi,  $70.11011. 
I.,  r  WnllT.  100  (ioiinnnlii  l.lfo  MIiIk'..  Ht.  raul.  Minn.,  Kmri^ 
Not.  <i  .vjit    ::ii. 

X.   I»..   ^Iiiiidani  -.Si>t<   Item   unilor  "StriM'tM  iintl   lloiitlH." 

Mo..  llnrrlHiiiivlllr— City  plnnB  to  limtiill  new  newer  ttyMlein 
ami    .1.  \v:ii.i'   illHiHi.'iil    lilant. 

^I«..  SiilUhiiry  -rri'llnilnaty  Hurvoyn  lii-lnif  niu<U>  liy  K.  T. 
Anli.r  .V  I'll..  Knur,  Ni  w  lOuKland  UU\n..  KlinMUH  ("Ity,  for 
Ni-\vrr    Hy.stiMii.      KHtlinatcil    oohI,    ;:io,no(). 

Mo.,  Writit  «"Hy — I'lanH  In-lnn  ronnlihTcd  by  city  for  extend- 
Ink'   .s.xMT    Kistrl.t    No.    12.      L.   H.    HrlRKH,   (ity    lOnRr. 

'!>«..  \uH«ln  Hills  will  l)o  n-cclvod  until  May  14  by  John 
O.  .lohnstoii.  ritv  iMk..  for  sowerH  In  Llttlo  Slioal  Crock.  EhII- 
niatoil   cost,   $r.i).noo. 

T«'x..  i'liniprun — Plans  will  Boon  bo  Bubmlttcd  to  State 
Snnltarv  lOnuiniM-rlnK  Deportment  for  BowuKe-dlBpoBul  plant. 
M.  H.   Ilalliy.  rity  Secy. 

Tc\..  ('iiniiillnn — City  plans  to  Install  Bcwor  system.  Estl- 
matcil    cnst.    $j,-i,ooo. 

Tfx.,  KereiiK — I'lnns  belnn  prepared  by  O'Neill  EnKlneerlnR 
Co..  l);>ll;i.><,  for  sewer  system  and  sewago-dlspoBul  plant. 
Noted   Mar.   2. 

ToK..  I.oeklifirt — City  plans  to  Install  sewer  system. 

Okln..  Oklnhomn — Election  will  be  held  May  20  to  vote  on 
$1.1.0110  boiiil.s  for  extendInK  sewers  in  Capital  Hill.  G.  V. 
Mcl'lure.    City    Engr. 

Tvx.,   PnloMtlnc 

disposal   plant.      A.    L..   Meyers,    City 

Tex.,  I'Inlnvlew— Bids  \vlll  soon  be  received  by  city  for 
se^va^;e-disposal  plant  and  sewer  system.     J.  L.  Dorset,  Mayor. 

Tex.,  Snn  Anirelo — Plans  beinK  prepared  for  sewage-dis- 
posal plant  for  San  Angelo  Sewer  Co.  C.  C.  Kirkpatrick, 
I'res. 

Out.,  Stratford — See  item  under  "Streets  and  Roads." 

Tex.,  Tyler — Plans  being  prepared  by  Bartlett  &  Ranney, 
En^r.,  San  Antonio,  for  improving  sewer  system.  J.  J. 
White,  City  Engr. 

Tex.,  AVhnrton — Plans  being  considered  by  city  for  sew- 
age-disposal plant.     G.  S.  Gordon,  Mayor. 

Ont.,  nunilnx — I'lans  being  prepared  for  sewer  system  by 
Murray  &  Lowes,   Engr.,   1S6  King  St.,  W.,  Toronto. 

Ont.,  Onlt — City  recommended  by  Board  of  Health  to  con- 
struct sewer  on  Chapman  St.  between  Ainslie  and  Water  St. 
J.  McCartney,  City  Engr. 

Alta.,  Kdmonton — A.  Haddow,  Act.  City  Engr.,  recom- 
mended that  city   install   sewers  estimated   to  cost   $10,000. 

Bids    In    and    Contracts    Awarded 

MnHs.,  Brookllne — Contract  for  12-in.  pipe  sewer  in  Amory 
and  Freeman  .St.  awarded  to  JAMES  DRISCOLT.,  &  SON  CO..  94 
Washington  St..  Brookllne,  at  $18,225.  Henry  A.  Varney, 
Engr.     Noted  Apr.   27. 

Mass.,  Marlboro  —  Contract  for  extending  sewer  system 
awarded  to  E.  WARREN  &  CO.  Estimated  cost,  $62,000. 
Noted  Apr.   27. 

Conn.,  Hartford — (Official) — F.  Barone,  Hartford,  at  $32^ 
310.  for  concrete  tile  block,  and  $32,711,  for  reinforced-con- 
crete  pipe,  submitted  lowest  bid  for  Section  A  of  sewer 
system  from  Uphill  St.  to  city  line.  R.  N.  Clark,  City  Engr. 
Noted    Apr.    27. 

N.  v..  Xew  York — (Borough  of  Bronx) — (Official) — All  bids 
received  Apr.  6  for  sewer  and  appurtenances  in  Hone  Ave. 
between  Walker  Ave.  and  property  of  New  York.  New  Haven 
&   Hartford   Railroad   Co.    rejected.      Noted    Mar.    30. 

N.  Y.,  »«■  York — (Borough  of  Bronx) — (Official) — Anita 
Construction  Co..  at  $142,926,  for  I'roposition  A,  submitted  low- 
est bid  for  sewers  and  appurtenances  in  Radcliffe  Ave.  be- 
tween Sacket  Ave.  and  summit  north  of  Morris  Park  Ave., 
and  Marrone  &  Palladino,  at  $137,960,  for  Proposition  B. 

N.  Y.,  New  York — (Borough  of  Brooklyn)— (Official) — Louis 
A.  Deiser.  3SS  Broadway,  at  87. 9'^.  submitted  lowest  bid  for 
sewer  in  Tehama  St.  from  36th  to  West  St. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official) — 
J.  C.  Rodgers.  Jr..  271  West  125th  St.,  at  $46,710,  submitted 
lowest  bid  for  storm  relief  sewer  In  114th  St.  betwen  1st 
Ave.  and  East   River.     Noted  Apr.   27. 

N.  J.,  Ridg-efield — (Official)- — Contract  for  sewerage  system 
and  sewage-disposal  plant  awarded  to  CAVANAGH  CON- 
TRACTING CO..  150  Nassau  St.,  New  York,  N.  Y.,  at  $87,617. 
Charles    F.    Blood,   Engr.      Noted  Apr.    13. 

Penn..  HarrLsbursr — Contract  for  sewer  in  Briggs  St.  award- 
ed to  W.  H.  OPPERMAN,  Harrisburg.  M.  B.  Cowden,  City 
Engr. 

Penn.,  Miners  Mills — Joseph  Banks  Construction  Co.,  at 
$15,620,   submitted  lowest  bid  for  sewers  in  borough. 

Penn.,  Morristown — (Official) — Contract  for  8-in.  sewer  in 
Pine  St.  awarded  to  JOHN  S.  KELLY,  Norristown.  Noted 
Apr.   20. 

Wis.,  Chippewa  Falls — George  W.  Mulholland.  Kaukauna, 
submitted  lowest  bid  for  6.500  ft.  of  sanitary  and  storm  sewer. 
A.  E.  Thompson,  City  Engr.     Noted  Apr.  13. 


Iiittii.  MiiMon  ri(>  — Coiilruit  for  liitiuil  m-wi'rs  In  Linn- 
(■i,-,K  .s,  w  I  r  lilMtrlrt  iiwiirdi'il  to  lltd.N  M(  lU.NTAlN  llUllxih 
.\.N|i  ciLNSTItlM'TlitN  CO..  lit  »2il.iiiiO;  alHo  1  Hi'Wi'r  to  K.  It. 
liiiW  I:N  .V  <'!).,  llH'/i  South  Main  St.  F.  1'.  Wilson,  City  Engr. 
.Noti'.l    .May    4. 

Io»vn,  MtiMon  City  — (Olllclal) — Contract  for  10-  and  15-ln. 
iiiiilii  H.'Wir  uiiilir  I'ropoMiil  No.  1  awardcil  to  INTEU-MOUN- 
'l'AI,\  llltlliGIO  CD.NTUACTING  CO..  TciMiinHfth,  Neb.,  at  $17.- 
".•72.      !■'.    P.    VVilMoii,   Clly    lOngr.      Noli-rl    Apr.    27. 

lotva,  IVorlliwood  —  (Olllclal) — CiinlriKt  fur  MowerB,  septic 
tiinU  mill  Hliiilgii  li.ilH  award.d  to  C()M,STOCK  &  HANSON, 
Cedar    UiiplilH,    at    $5, Sill. 

lo«vn,  llock  iHlnnd — Hoard  of  Local  linprovemcntH  awarded 
conlrncl  fur  sewer  on  12th  Ave-,  between  8th  and  Bth  St.  to 
iO.    K.    LAMP.      lOstlmated   cost,   $1,500.      Noted    liec.    10. 

Iowa,  Sioux  City— F.  T.  I,<-eder,  at  $0.S3  for  15-ln.  and 
$1.2.'l  for  is-iii.  pipe,  submitted  lowest  bid  for  storm  sewer  on 
Myrtle   St.      T.    H.   JobiiHon,   City    Engr. 

Iowa,  Tama — Contract  for  6.0(10  ft.  of  sjinltary  Bcwcrs 
awarded  to  GEORGE  ANDERSfJN,  Tama,  at  $5,542.  Noted 
.Mar.    2. 

>llnii..  Ilemldjl— (Olllclal)— Contract  for  5.300-ft.  of  8-ln. 
.MaiiiiaiN  SI  wir.  iiiaiiholeH  iind  flush  tanks  awiirded  to  GOOD- 
.MA.\   iSL-    LolT\'l':i>.    liemidjl.      Noteil  Apr.   13  and   27. 

.Minn,.  Iiiike  t'ryntal — Contract  for  sewers  awarded  to 
AUTIII'K  A.  I)0HS(JN,  Lincoln.  Neb.,  at  $7,500;  disposal  tank 
and  sump  pit  at  $4,400.  J.  F.  Druar,  312  Commercial  Uldg., 
St.   Paul,   Engr.      Noted   Mar.   23  and  Apr.   20. 

S.  I).,  WeKMlnifton — (Olllcial) — Contract  for  sewer  system 
awarded  to  SCHIITH  <fe  JACKSON.  Centennial,  at  $11,285.  O.  B. 
Sullivan,   Engr.      Noted   Mar.   2   and   Apr.   20. 

S.  I>.,  Yankton — Contiact  for  14.200  ft.  of  10-  to  30-ln.  storm 
water  .sewers  awarded  to  Kl-LERMAN  &  McLAIN  CON.STRUC- 
TION    CO..    Yankton,    at    $13,502. 

Tox.,  HouBton — Contract  for  storm  and  sanitary  sewers  on 
Main  St.  between  McKinney  and  Moffat  St.  awarded  to  E.  M. 
SCHIOLFOW,  at  $17,321.  E.  E.  Sands,  City  Engr.  Noted 
Apr.   20. 

Tex.,  JeflferBon — Contract  will  soon  be  awarded  for  sewage- 
dispo.sal  plant.     George  Niedemyer,  Secy.  Jefferson  .Sewer  Co. 

Tex.,  Victoria — Dallas  Ijime  and  Gravel  Co.,  Dallas,  at 
$24,668,  sulimitted  lowest  bid  for  sewage-disposal  plant  for 
city.      Proflrio    Trevino,    Engr. 

Tex.,  AVIiitewriBlit — Contract  for  sewer  system  awarded  to 
M  GUIFFIN  O'NEIL  &  SONS,  Dallas.  Estimated  cost,  $20,- 
000.     Noted   Mar.   2. 

GARBAGE 

Proposed  Work 

N.  Y.,  New  York — (Borough  of  Queens)  —  (Official) — Rids 
will  be  received  until  11  a.m..  May  18,  by  Maurice  E.  Connolly, 
Borough  Pres.,  Borough  Hall,  5th  St.  and  Jackson  Ave.,  Long 
Island  City,  for  contract  pursuant  to  Section  544  of  Greater 
New  York  Charter  for  reception,  transportation  and  final 
disposition  of  garbage,  rubbish,  ashes  and  street  sweepings 
in  iiortion  of  5th  Ward  of  Borough  of  Queens  during  months 
of  May,  June,  July,  August,  September  and  October,  1916,  and 
furnishing  and  operating  necessary  dumps,  scows,  tugs,  tools, 
appliances  and  labor  therefor.     Noted  Mar.   30  and  Apr.   6. 

La.,  AiKier.s — City  plans  to  build  refuse  incinerator. 

Mich.,  Highland  Park — Plans  being  prepared  for  improving 
incinerator  plant.     E.  C.  Foster,  Supt.  of  Pub.  Wks. 

Iowa.,  Counoli  BIuiTs — Price  Gibson  submitted  proposition 
to  city  to  remove  garbage  from  city  for  period  of  5  ytars 
without  cost  to  city,  and  build  reduction  plant  or  incinerator. 

Idaho,  Poeatelio — City  contemplates  garbage  disposal  plant. 
Estimated  cost.  $35,000. 

Bids    In    and    Contracts    Awarded 
Penn.,    South    Bethlehem — City    rejected    all    bids    received 
May  1   for  collection   of  garbage  and  appropriated   $11,000  for 
purchase  of  equipment  for  carrying  on  collection  work  by  city 
direct.     Noted  Mar.   30. 

Miss.,  Clark.sdale — (Official) — Contract  for  garbage  inciner- 
ator awarded  to  SPAEKS  CREMATORY  CONSTRUCTION  CO., 
Memphis,  Tenn.,  at  $2850.     Noted  Mar.  23. 

STREETS  AND  ROADS 

Proposed  Work 

Maine,    Portland — (Official) — Bids    will    be    received    by    B. 

Bradbury.  Jr.,  Comr.  Pub.  Wks..  until  noon.  June  2,  for  paving 

Stevens  and  Allen  Ave.   and  North   St.   with   hassam   bico-mac 

pavement. 

N.  Y.,  Albion — Citizens  recently  voted  $100,000  bonds  for 
paving  Main  St.     Noted  Apr.  27. 

N.  Y.,  Dunkirk — Bids  will  be  received  by  Common  Council 
until  Mav  Ifi  for  paving  Central  and  Webster  Ave.  William 
H.  Shelton,   City  Engr. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Bids  will  be 
received  by  Marcus  M.  Marks,  Borough  Pres.,  Room  2032. 
Municipal  Bldg..  until  2  p.m..  May  16,  for  regulating  and 
repaving  with  sheet  asphalt  on  concrete  foundation  30th  St. 
from  7th  to  8th  Ave..  58th  St.  from  1st  to  3d  Ave.,  Bradhurst 
Ave.  from  145th  to  150th  St..  120th  St.  from  1st  to  Madison 
Ave.;  regulating  and  repaving  with  granite  block  pavement 
on  concrete  foundation  Stanton  St.  from  Tompkins  to  Lewis 
St..  4th  St.  from  2d  Ave.  to  Broadway,  Canal  St.  from  Broad- 
way to  Mercer  St.,  25th  St.  from  8th  to  10th  Ave.;  regulating 
and  repaving  with  wood  block  pavement  on  concrete  founda- 
tion 57th  St.  from  7th  Ave.  to  Broadway  and  25th  St.  from 
point  320  ft.  west  of  west  curb  line  of  8th  Ave.  to  230  ft. 
westerly. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Bids  will  be 
received  bv  Marcus  M.  Marks,  Borough  Pres..  Room  2032. 
Municipal  Bldg..  until  2  p.m..  May  19,  for  regulating  and 
repaving  with  sheet  asphalt  on  concrete  foundation  Cedar  St. 
from  Nassau  St.  to  Broadway  and  CTlaremont  Ave.  from   116th 
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to  127th  St.;  repulatlnK  and  repaying-  with  prranlte  block  pave- 
ment on  contrite  foundation  Park  Row  from  Duane  St.  to 
Chatham  S(i.,  Chatham  Sci.  and  }!owery  from  Chatham  Sq.  to 
Grand  !St.  from  curb  to  rail  and  Houston  St.  from  Bedford  St. 
to  east  house  line  of  7th  Ave.  extension. 

N.  v.,  IVaterloo — (Ofliclal) — Bids  will  be  received  by  F.  C. 
Stewart,  Village  I'res.,  and  M.  L..  Van  Kirk.  VillaKe  Er.Kr., 
until  8  p.m.,  May  18,  for  approximately  23.000  sq.yd.  rein- 
foreed-concrete  pavement  and  10,000  lin.ft.  concrete  curbing. 
(See  adv.  May  4  issue.) 

N.  J.,  .\llfn<1ale — (Olfieial) — Bids  will  be  received  by  Bor- 
ouprh  Council,  Council  Chamber.  BoroUKh  Hall,  until  S  p.m.. 
May  IS,  for  irnprovins'  Franklin  Turnpilie.  F.  D.  Livermore, 
KidKewood,  Fngr.      (See  adv.) 

N.  J.,  JeTHfy  City — City  plans  to  pave  Kose  Ave.  C.  A. 
Van  Keuren,  City  Engr. 

N.  J.,  I»I«rri.sto«  II — Board  of  Chosen  Freeholders  plan.s  to 
improve  foIlouiiiK  i-oads:  Sussex  Turnpike  with  amiesite, 
Whippany-Hanovii-  ltd.  with  asphalt.  Mine  Hill  Hd.  with 
warrenite,  Mt.  Kcnihle  Ave.  to  t;ien  Alpin  and  Morris  Ave. 
with  amiesite  and  load  from  Morristown  to  I'  ndham  with 
amiesite   on   telford    base.      About   $76,000   avail_.  '.e    for   work. 

N.  J.,  Newark- — Bids  will  be  received  by  Boa  d  of  Chosen 
Freeholders  until  2  p.m..  May  l.'S,  for  improving  South  Orange 
Ave.    with    reclipped    granite-block    pavement. 

!V.  J.,  IVewnrk — Bids  will  be  received  by  Street  and  'Water 
Commissioners  until  May  25  for  grading,  curbing,  flagging 
and  paving  with  bitulithic  Clinton  PI.  from  Renner  to  Lyons 
Ave.  and  North  9th  St.  from  Bloomfield  Ave.  to  city  line. 
Moiris  R.  Sherrard,  City   Engr. 

y.  J.,  I'nion  Hill — Revised  plans  prepared  for  repaying  8 
streets.     John  E.  Bowe,  Engr. 

IV.  J.,  West  Hohoken — City  Council  will  pave  Cliff  St. 

Peiin.,  Boyertown — City  plans  to  pave  about  10,000  sq.yd. 
Estimated   cost,    $25,000.      E.    E.    Stauffer,    Engr. 

Penn.,  Narbeth — City  sold  $30,000  bonds  for  street  improve- 
ments.     Noted   Apr.    20. 

Penn.,  Reading — (Official) — Bids  will  be  received  by  Super- 
intendent of  Department  of  Streets  and  Public  Improvements 
at  office  of  City  Clerk  until  10  a.m..  May  24.  for  paving  and 
appurtenances  on  various  streets.  Specifications  include  wood 
bIocl<,  vitrified  block,  asphalt  and  bituminous  bound  macadam. 
Edmund  B.  Ulrich,  City  Engr.  Noted  Mar.  2  and  Apr.  27.  (See 
adv.) 

Penu.,  South  Bethlehem — Election  will  be  held  May  16  to 
vote  on  $150,000  paving  loan  for  street  improvements.  R.  M. 
Brady,  City  Engr.     Noted  Mar.  2. 

Penn.,  South  Bethlehem — City  Council  approved  report  of 
Highway  Committee  setting  aside  $28,515  for  street  improve- 
ments and  maintenance  during  present  year. 

Penn.,  West  Alexander — Citizens  voted  $15,000  bonds  for 
paving. 

Del.,  Newark — City  contemplates  macadamizing  West  Main 
St. 

Md.,  Cumberland — (Official)- — Bids  will  be  received  at  office 
of  City  Clerk  until  9:  30  a.m..  May  22,  for  paving  and  other- 
wise improving  streets  in  city.  Ralph  L.  Rizer,  City  Engr. 
Noted  Apr.  20.      (See  adv.) 

Md.,  I'pper  Marlboro — Bids  will  be  received  by  J.  L.  Briscoe, 
Clk.  Prince  George  County,  until  May  16  for  section  of  State- 
Aid  Highway  on   Sargent  Rd.,   1.12   mi. 

Va.,  Chrlstiansburg — Bids  will  be  received  until  May  15  by 
Board  of  Supervisors  of  Montgomery  County  for  24.54  mi. 
macadam  road.  Citizens  voted  $100,000  bonds  for  this  purpose 
G.  P.  Coleman,  Richmond,  State  Highway  Comr.  Noted  July 
29   and  Feb.   17. 

Va.,  Gate  City — Citizens  voted  $43,000  bonds  for  road  work. 
Noted  Mar.   9. 

Va.,  Lynchburg — Brookville  District,  Campbell  County, 
voted  in  favor  of  $20,000   bonds  for  road  work.     Noted  May  4. 

W.  Va.,  Charleston — Election  will  be  held  May  31  in  Kana- 
wha County  to  vote  on  $170,000  bonds  for  road  work  in  Sandy 
District.     L.  C.  Massey,  Clk.  of  County  Court. 

W.  Va.,  Charleston — Election  will  be  held  May  31  in  Kana- 
wha County  to  vote  on  $190,000  bond«  for  road  work  in 
London   District.      L.   C.   Massey,   Clk.   of  County   Court. 

W.  Va.,  Charleston — Bids  will  soon  be  received  by  city 
for  paving  Bridge,  Ash.  Hall,  Piedmont,  Roane  and  Hansford 
St.   and   Indiana  and   South  Ave. 

W.  Va.,  Spencer — Election  will  be  held  May  13  in  Roane 
County  to  vote  on  bonds  for  road  work  in  Geary  District. 

W.  Va.,  Spencer — Commissioners  of  Roane  County  plan  to 
call  election  to  vote  on  bonds  for  road  work  in  Smithfield 
District. 

N.  C,  Fremont — Election  will  be  held  May  23  to  vote  on 
$60,000   bonds   for   street  improvements. 

N.  C,  Hickory — City  contemplates  paving  15th  St. 

N.  C,  Mocksville — Citizens  of  Jerusalem  Township  contem- 
plate  $15,000   bond   Issue  for  road   improvements. 

N.  C,  Shelby — City  contemplates  $40,000  bonds  issue  for 
street  paving  and  water  and  sewer  extensions.  J.  T.  Gardiner, 
Mayor.      Noted    Mar.    23. 

Fla.,   Miami — Bids  will   be  received   until  May   18   by   B.   H. 

Klvce.  Citv  Engr.,  58  Real  Estate  Trust  Bldg.,  for  Improving 
various  streets  of  the  citv  in  Districts  Nos.  7,  8,  9,  10  and  11. 
Noted   Apr.    20. 

Fla.,  Palatkn — Bids  will  be  received  by  Board  of  County 
Commissioners  until  10  a.m.,  June  7,  for  paving  with  brick  or 
concrete  and  granite  curb  about  21  mi.  highway  and  500  cu.yd. 
reinforced  concrete  in  bridges.     Henry  Hutchinson,  Clk. 

Miss.,  Greenwood — Leflore  County  voted  $600,000  bonds  for 
road  work.     Noted  JIar.   9. 

Miss.,  Jackson — Washington  County  will  vote  June  1  on 
$950,000  for  140.1  mi.  concrete  roads. 


I,a.,  Ilouma — Bids  will  be  received  by  Police  Jury  until  May 
27  for  12  mi.  road  along  right  bank  of  Bayou  Terrebonne. 
Estimated   cost,   $45,000.      T.   B.   Smith,   Houma,    Engr. 

L,a.,  Maiislieid — Bonds  for  $250,000  voted  by  De  Sota  Parish 
for  road  work.  Alxnit  $100,000  will  be  expended  on  Jeffer.<*on 
Highway  ,ind  $10,000  for  road  around  Mansfield.  G.  WiUiama, 
Secy.  J'olice  Jury. 

lia.,  Mew  Orleans — Bids  will  soon  be  received  by  Dock 
Board  for  permanent  roadway  to  cotton  warehouse.  Ford, 
Bacon  &  Davis,  New  Orleans,  Engr. 

Tcnn.,  Jackson — Bids  will  soon  be  received  for  paving 
Royal,  Highland  and  Main  St.  with  vitrified  wire-cut-lug  brick 
on  mortar  bed  on  concrete  base.     John  L.  Williams,  City  Engr. 

Tcnn.,  I.awrcncebnrK — Lawrence  County  will  construct 
road  from  Mt.  Pleasant  to  Alabama  line.  E.stimated  cost, 
$140,000.     A.   M.   Nelson,   Nashville,   State   Highway   Engr. 

Tcnn.,  Nashville — City  will  construct  new  street  about  2  mi. 
long.     AV.   W.   Southgate,   City   Engr. 

Ky.,  CarliMlr — Bids  will  be  received  by  Fiscal  Court  of 
Nicholas  C^ounty.  until  noon.  May  17,  for  road  work  in  Nicholas 
County.      Estimated   cost,   $70,000.     Noted   Mar.   16. 

Ky.,  Cynthlana — City  plans  to  pave  several  portions  of 
business  section  with  concrete.     L.  C.   Rice,  City  Clk. 

Ky.,  Henderson — Citizens  of  Henderson"  County  defeated 
$400,000  bonds  for  road  work.     Noted  Mar.   2  and   23. 

Ky.,  Mayflcld — County  Fiscal  Court  plans  to  award  con- 
tract for  several  miles  of  gravel  road  some  time  in  June. 

Ky.,  Mt.  Sterling — Montgomery  County  plans  expenditure 
of  $.T0.000  for  improving  Owingsvllle,  Camargo,  Winchester 
and  Paris  Pikes  this  summer. 

Ky.,  AVilliamsburg — Bids  will  be  received  by  E.  F.  White. 
Clk..  Whitley  County  Fiscal  Court,  until  May  15  for  construct- 
ing 20  mi.  road. 

Ohio,  .\kran — Plans  being  considered  by  City  Council  for 
paving  Howard  .St.  with  Medina  block  on  6-in.  concrete  base. 
Estimated  cost,  $60,000.     J.  A.  Gehres.City  Engr. 

Ohio,  .Vlliance — City  Council  passed  ordinances  to  improve 
Linden.  Hester,  Arch  and  Avalon  Ave.  and  East  Patterson, 
West  Prospect  and  Summit  St.     Wade  Shectler,  City  Engr. 

Ohio,  Canton — County  plans  to  improve  East  Greenville- 
Canal   Fulton   Rd. 

Ohio,  Canton — Citv  Council  adopted  resolutions  to  improve 
14th  St..  N.  E.,  from  Spring  to  St.  Elmo  Ave.,  19th  St.,  N.  E., 
from  Market  Ave.  to  Harrisliurg  Rd.  and  Yale  Ave.  from 
Chicago  PI.  to  15th  St.     William  E.  Sarver,  City  Engr. 

Ohio,  Canton — Citv  Council  passed  ordinance  to  grade 
Blair  PI.,  S.  W.     William  E.   Sarver,   City  Engr. 

Ohio,  Cincinnati — Plans  being  considered  by  county  for 
paving  Springfield  Pike  with  vitrified  brick.  Estimated  cost, 
$500,000. 

Ohio.  Cincinnati — Bids  will  be  received  by  Board  of  Com- 
missioners of  Hamilton  County  until  noon,  May  26,  for  repair- 
ing West  Miami  River  Rd. 

Ohio,  Cleveland — Bids  will  be  received  by  Clerk  of  Board 
of  Education,  Rockwell  and  East  6th  St.,  until  noon.  May  29, 
for    driveways    and    sidewalks    at    7    schools. 

Ohio,  Cleveland  Height.s — (Warrensville  post  office) — Bids 
will  be  received  by  H.  H.  Canfield.  Clk..  until  noon,  June  5, 
for  improving  and  paving  Lamberton,  Clarkson.  Beechwood. 
Altomont,  Desota,  Stillman,  Westminister,  Coventry  and 
Berkeley  St.  and  Euclid  Heights  Blvd.  F.  A.  Pease  Engineer- 
ing Co.,  Marshall  Bldg.,   Cleveland,   Engr. 

Ohio,  Columbus — Bids  will  be  received  by  John  Scott,  Clk., 
Franklin  County,  until  10  a.m..  May  26,  for  purchase  of  $29,000 
Ixmds  for  improving  Wilson   Rd.     Noted  Apr.   20. 

Ohio,  CoIunibu.s — Bids  will  be  received  by  Clinton  Cowen, 
State  Highway  Comr.,  until  May  19,  improving  roads  in  26 
counties.      Estimated   cost,    $1,367,713. 

Ohio,  Dayton — fOfflcial) — Bids  will  be  received  by  Commis- 
sioners of  Montgomery  County  until  10  a.m..  May  18,  for 
constructing  Range  Rd.      Noted   Apr.   20. 

Ohio,  Fairport — Bids  will  be  received  by  W.  A.  Cramer, 
Clk..  until  no.on^  June  6,  for  purchase  of  $45,000  bonds  for 
improving  Painesvllle-Fairport   Rd. 

Ohio,  Fostoria — City  Council  passed  resolution  to  improve 
Myers  Ave.     C.   A.  Latshaw,  City  Engr. 

Ohio.  Fremont — County  Commissioners  plan  to  improve 
Fremont-Bowling   Green   Rd.      Estimated   cost,    $93,000. 

Ohio,  Hamilton — City  Council  passed  ordinance  to  improve 
North  2d  St.  from  Black  to  3d  St.  by  paving  with  asphalt. 
Frank  E.  Weaver,  City  Engr. 

Ohio,  Linden  Heights — Bids  will  be  received  by  Village  of 
Linden  Heights  until  May  20  for  paving  7  streets  with  Ditu- 
minous  macadam,  estimated  to  cost  $70,000.  and  installing 
sewers,  estimated  at  $18,000.     R.  K.  Schlafly,  Engr. 

Ohio.  Mansfield— (Official) — Bids  will  be  received  by  Secre- 
tary of  Board  of  Control  about  May  24  for  improving  Glessner 
Ave.  from  Main  to  Mulberry  St.  with  brick.  W.  J.  Hazeltine, 
City  Engr.     Noted  Apr.  27. 

Ohio,  Maumee — (Official) — Bids  will  be  received  about  July 
1  bv  T.  N.  Dowling.  City  Clk..  for  paving  about  20.000  sq.yd. 
Estimated  cost,  $44,000.  G.  Champe,  610  Nasby  Bldg.,  Toledo, 
Engr.     Noted  Apr.   27. 

Ohio,  Minerva^(Offlcial) — We  have  been  informed  that 
city  does  net  plan  to  pave  Main  St.  this  year  as  noted  in  issue 
of  Apr.   27.     James  Murray,  Mayor. 

Ohio,  Mt.  Gilead — Commissioners  of  Morrow  County  sold 
63.000  bonds  for  improving  about  6  mi.  of  Intercounty  High- 
way No.  333,  known  as  Mt.  Gilead-Mt.  Vernon  Rd.  Noted 
Apr.   6. 

Ohio,  New  Philnilclphia — Bids  will  be  received  by  County 
Auditor  until  1  p.m..  May  16.  for  improving  Denison  Rd.  with 
waterbound  macadam,  Salem  Township,  Flasturb  Village  and 
Reiser  Rd.  with  brick  and  BoUivar  Rd.  with  concrete.  Noted 
Feb.  10 

Ohio,  New  Philadelphia — City  plans  to  pave  East  Front  and 
East  Ray  St.  and  Mill  Rd.     G.   E.  Arnold,  City  Engr. 
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Ohio,  NoriiiMMl  lli.n.lrt  for  »l.1,000  votPil  for  uln-i'l  linprovc- 
mriitrt.      J.  li.   .S.liiiiult,  t'lty   KiiKT.     Niiti'il  Miir.   23. 

oblo,  Timn— lll.ln  will  1)1*  riMolvi.it  \<y  William  IlfUor.  DIr. 
Pub.  .s.-i..  tiiiill  II. HIM.  Miiy  -H,  for  liii|ir<ivlii«  Iii.ukIuh  Ht  fn.in 
I'jiHl  till.'  ..r  N..rlh  S.iii.lUBkv  Ht.  I.i  iiiKt  nl«l"  "f  i>r.H..nl  lino  of 
lOlwooil  .SI.     J.  I.  olurlaiut.r.  City  ICnur.     Nxliil  Apr.  (1. 

Ohio.  Timn -Illilii  will  l>o  roiolvt'il  t.y  Wllllmn  ll.Hi'f.  t  >lr. 
full  .s..i..  iiiiMI  iiDiiii,  Miiv  L'l.  f'lr  liniirovliiK  I'^aHl  Ti-rry  Ht- 
.1.   I.  oliri  laiiili'r.  City   ICuKr.     NotoU  Api-.  «. 

Ohio.  Tllllti  -  lililH  will  l)P  roirlviMl  l.y  WiUlaiii  llftlir.  t>lr. 
full  .s.  I  .  iiiiill  iiiinii.  Mav  ^4.  fill  liiiprci\  liiK'  Apiil.'  St.  .1.  I. 
(.tlK'i'latiilir.   (lly    i:iiKr.      Notiil   Apr.   ll. 

Ohio,  WniiMcon  Mumlii  for  $17,000  Mulil  liy  County  roiiiinU- 
Mloni'iH  for   road   woik. 

<lhlo.  YoiinK"«i»«n  — (Oltlilan— lllilM  will  l)i"  rro.lviMl  liy 
IHriTlor  of  I'ul.ll.-  .S.ivl.-.'  unlll  noon.  May  l.s.  for  |iiivln»r 
K«»rx  St  ami  Karl.-  ixn.l  lli-rki'lcy  Avo.  K  M.  I-llll<'.  <"lly  Knur. 
N.il.'.l  May  4. 

Ohio,  VoniiKHtonn— City  Cmncll  paBHK.t  orillniinro  to  K'nijlo 
In.llanap.ill.i  Avr.  from  Cain  St.  to  (llt'nwo.ul  Avu.  F.  M.  I.llll«, 
Clt.v    I'lii^r. 

Ohio.  YitunKii<nn'n — Cltv  Count-II  na»Bi>rt  orillnunroH  to  liu- 
prov.-   lllll.M.lal.    an. I  (Jli-nwooil  Avo.     P.  M.   UllU-,  flly   Knk-r. 

Inil..  Hloonilli-lir  HIiIh  will  l»'  rcc.>lv("<l  liy  CommlHwIonerH 
of  Cricii.'  Couiilv  unlll  I!  pin..  .Inn.-  (!,  for  niucailuni  road  In 
Ulihlaiul   Ti.wn.Mliip       <;.    K.    Kl.l.I.    Audr. 

Intl..  inooMiluKton  HI. In  will  l>.'  r.c.lvc-d  l)y  rominon  roun- 
cll  unlll  7. Ill  pin.  Mav  19,  for  IniprovlUK  Allen  and  Walnut 
St.      11.    Hlak.ly,  City   rik. 

Ind..  Iloonvlllf  Hl.l.-i  will  bo  received  by  romiiilHsionerH  of 
Warruk  Countv  until  10  a.m.,  June  6,  for  rock  roadH  In  (iroer 
Town.shlp.      (i.    II.    Itass,    Audr. 

Ind.,  Ilrnxll — Bids  will  bo  received  by  rommlssloners  of 
I'lav  Countv  until  10:  3{)  a.m..  May  Ifi.  for  brick  road  in  Krazll 
Tovvnshlp.      William  O.  C.raosor.   Audr. 

Ind..  llrownMlown — Tll.k*  will  In-  rocolvcd  by  Commis.sloners 
of  .lackson  Countv  until  li  p.m..  June  5,  for  road  In  Carr  Town- 
.ship.      A.    l.uo.lkto.   Au.lr. 

Ind.,  Illunton— Iti.l.s  will  be  r.oolv.d  by  city  until  May  26 
for  iiaviiiK  Market.  John.son.  Main  and  Washlnston  St.  T.  C. 
C.uhlin.   City    Knur.      Noti-d   Apr.   13. 

Ind.,  ■•^vnnMvlilr — Bid.s  will  be  received  by  Commis.sioners 
of  Vanderburjrh  County  until  10  a.m..  May  25,  for  2  rock  roads 
in   I'erry  Township.     C.  1*.  Beard,  Audr. 

Ind..  (ioNhon — Hond.s  for  *4fi,000  sold  by  Commissioner.s  of 
Klkhart  C.)unty   for  road   work. 

Ind.,  (JreenoHMtle — Bids  will  be  received  by  Commis.sioners 
of  I'utnnm  County  until  2  p.m.,  Juno  5.  for  macadam  road  in 
Creencastle  Towiisliip  and  sravel  road  in  Russell  Township. 
J.   M.    Alien.    Audr. 

Ind.,  Ilnrtford  <'lly — Bids  will  be  received  by  Commission- 
ers of  Blackford  County  until  2  i).m..  June  5,  for  roads  in  Har- 
rison .and  Washiimton  Townships.     .7.  L.  McGeath.  Audr. 

Ind.,  HuntlnKton — Board  of  I'ublio  Works  petitioned  to 
pave  Kast  Howard  St.  from  Niles  Ave.  to  Howard  Eddy  St. 
with  asphalt.     F.  J.  Anderson.  City  Rn^r. 

Ind..  HuntlnKton — City  will  improve  Wilkerson  St.  from 
1st  to  3(1  St.     Taiil  I.,atchen,  City  Kngr. 

Ind.,  IndlnnnpolLs — Bids  will  be  received  by  L.  K.  Fesler, 
County  .Audr..  until  10  a.m..  May  22.  for  furnishingr  cement, 
sravel.  sand  and  reinforcing  metal  for  use  of  County  Highway 
Superintendent. 

Ind.,  IndlnnnpollH — Rids  will  be  received  by  E.  G.  Sourbier. 
Treas.  of  Marion  County,  until  10  a.m..  May  15,  for  purchase 
of  $420,250   bonds  for   road   work. 

Ind.,  IndlannpoIlM — Bids  will  be  received  by  Board  of  Pub- 
lic Works  until  10  a.m..  May  15,  for  paving  1st  alley  east  of 
Broadw.ay,  curbing  Cornelius  St.  from  42nd  to  43rd  St..  grad- 
ing and  "graveling  Cornelius  St.  from  Maple  Ud.  to  40th  St., 
constructing  sidewalks  and  paving  roadway  of  44th  St.,  side- 
walks and  curbing  Kelly  St.  from  State  to  Nelson  St.  B.  J. 
T.  Jeup.  City  Engr. 

Ind.,  Indinnapolis — Bids  will  be  received  by  Board  of 
Public  Works  until  10  a.m..  Mav  18.  for  improving  I^afayette 
Rd..  Dearborn,  41st  and  Rookwood  St.  B.  J.  T.  Jeup,  City 
Engr. 

Ind.,  Indinnapolis — Bids  will  be  received  by  Board  of  Pub- 
lic Works  until  2:30  p.m..  May  IS,  for  improving  East  Gar- 
field Drive  and  Pleasant  Run  Parkway  and  Drive.  B.  J.  T. 
Jeup,   City  Engr. 

Ind.,  Indianapolis — Bids  will  be  received  by  Commissioners 
of  Marion  County  until  10  a.m..  May  25,  for  road  in  Center 
Township.      L.    K.    Fesler,   Audr. 

Ind.,  Knox — Bids  will  be  received  by  Commissioners  of 
Starke  County  until  noon,  .Tune  6,  for  roads  in  Railroad  and 
Oregon   Townships.      C.    Weninger,   Audr. 

Ind,,  Kokonio — Bids  will  be  received  by  Commissioners 
of  Howard  County  until  10  a.m.,  June  6.  for  stone  road  in 
Taylor  Township  and  macadam  and  asphaltic  concrete  road 
in   Center  Township.     William   L.   Benson,   Audr. 

Ind.,  Lebanon — Bids  will  be  received  by  Commissioners  of 
Boone  County  until  10  a.m.,  .Tune  6,  for  roads  in  Jefferson 
■and  Washington  Townships.     C.  Goodvv'in,  Audr. 

Ind.,  Marion — Bids  will  be  received  by  Commissioners  of 
Grant  County  until  10  a.m..  June  6,  for  gravel  road  in  Fair- 
mont   Township.      M.    McRae,    Audr. 

Ind,,  Noblesville — County  sold  $18,580  bonds  for  road  work. 

Ind.,  Rockville — Bids  will  be  received  by  Commissioners 
of  Parke  County  until  11  a.m.,  June  6,  for  gravel  road  in 
Liberty  Township.     C.  Davis.  Audr. 


Ind.,  Rushville — Bids  will  be  received  by  Commissioners 
of  Rush  County  until  2  p.m.,  Jlay  25,  for  concrete  road  in 
Rushville  Township,  macadam  road  in  Anderson  Township 
and  brick  and  bound  macadam  road  in  Rushville  Township. 
A.   R.   Holden,  Audr. 


lull.,  \  iTMiilllrn-  lll.lH  will  bi<  recolved  by  CommlBHlonorH  of 
KIpl.  >  (I'liMiv  unlll  I  |i  Ml.,  .lull.'  f>,  f.ir  cruHh.-.l  Htoii.i  roads  In 
A.laiiiM  anil   l-aUKlory  TowiislilpM.     J.   I-',   li.iolmrd,  Au.lr. 

Ind,.  Wnrmiw  III.Ih  will  \)i:  roc.lv. 'il  by  CominlHHlonors  of 
KoH.'lusk.i  I'ouiity  until  10  a.m..  May  211,  fur  concrete)  an. I 
Kiavol  ruad  In  .Scott  and  JofforHon  TownHhlpM,  V.  J>.  Mock, 
Au.lr. 

Ind,,  YVIut'iicMtrr — Bl.ls  will  bo  r.'celvcd  by  CommlsHlonors 
iif  Kiiii.lolph  Countv  until  10  a.m..  May  25,  for  Kravol  roads  in 
MoiH'oe,  Croonsfork  and  Jackson  Townships.  C.  K.  TlUson, 
Au.lr. 

Mlob,,  Alppnn — City  Conn. 11  potltl.)nod  to  pavo  I<o<-kwo.)d 
St  fr.iin  mil  III  Mb  St.,  ChlHlmliii  St.  from  State  to  Ist  St.,  iHt 
SI  fr.iin  ClilHliolm  to  Wat.'r  SI.  iind  Wat.T  St.  J.  McNeil,  City 
Kngi-. 

MIoh..  Ilrldlnic — (Olll.ial)  —  HI.Ih  will  )»•  ro.elvod  by  City 
Cl.-rk  until  2  p.m..  May  24,  for  paving  North  and  South  Hriilgo 
St.      I...   A.    Houlay  Co.,   1250  Nl.holas   lildg.,   Tol.-do,   Ohio,   JCngr. 

MIoh.,  4'hiirlovolt — Clly  plans  to  grade  and  puVe  with 
tnrvia  iiiai.iilaiii   Aiitiim  .St. 

MIoh.,  ColdivHtor — (Olllclal) — Bids  will  bo  received  by 
Hoard  of  Countv  Ko.id  CoinmlHHionerH  until  1  :  .'10  ii.m.,  May  15, 
for  road   in    I'nion  Town.sliip.     O.   H.   Mooro,  County  Clk. 

MIoh..  llo\v€'ll — City  plans  to  pave  Division  and   Walnut  St. 

MIoh.,  Mnrshnll — (Mty  will  hold  election  Aug.  29  to  vote 
on  propoHlliiin  to  pave  Miirshall  and  KiilamaKoo  Ave.  and 
several  otlnM-  stnets  of  city. 

MIoh.,  OwosKO — IMoH.s  reports  stat.-  city  will  construct 
brick  p.-ivi'inent  from  Washington  St.  bridge  to  intersection  of 
Wjishingt.in  and  Ridge  St.  Kstlmatcd  cost,  $21,867.  K.  S. 
Hrowi'r,  City   Engr. 

MIoh..  (liilnoy — (OfTlcial) — Bids  will  bo  received  by  Board 
of  County  Road  Cominissloner.s,  Coldwat.rr,  until  1:30  ii.m.. 
May  15,  for  road  in  Quincy  Town.sliip.  ().  B.  Moor.-,  County 
Clk. 

Mich.,  ReadInK — Hillsdale  County  will  expend  $11,000  for 
road  work  in  Camden  Township. 

MIoh.,  SI.  Johns — Election  will  be  held  in  Clinton  County  in 
November  to  vote  on   $200,000  bonds  for  road  work. 

MIoh.,  St.  .loMoph — City  C;ounoil  reciuosted  William  J.  Cleary, 
Citv  Engr..  to  submit  estimate  of  cost  of  paving  Port,  Church, 
Hatch,    Wayne,    State,    South    .State   and    Pearl    St.    with    brick. 

MIoh,,  SaKlnaw — Pliins  being  considered  by  County  Board 
of  Supervisors  for  3  ml.  of  road  along  route  of  Owosso-Sag- 
Inaw  Highway.  Estimated  cost,  $30,000.  J.  W.  Ederer, 
County  Rd.  Coinr. 

III.,  Adeline — (Olfici.al) — Bids  will  be  received  by  .Tames 
P.  Harrison.  Town  Clk.,  until  noon.  May  26,  for  10  mi.  of 
water-bound  macad.am  roads  in  Leaf  River  Township.  A. 
Anderson,  Polo,  Supt.  of  Highways. 

III.,  Chicago — (Official) — Board  of  Commissioners  of  Cook 
County  will  expend  $500,000  on  concrete  and  asphaltic  con- 
crete roads,  $100,000  of  which  will  be  paid  by  state  as  its  50% 
.share  of  cost  on  state-aid  roads.  George  Quinlan,  County 
Supt.  of  Highways.     Noted  Feb.  17. 

Ill,,  Kast  St.  l/ouis — Contract  Will  be  awarded  some  time 
in  June  for  paving  State  St.  from  36th  to  S!)th  St.  with  brick. 
Estimated  cost,  $350,000.  E.  P.  Harper,  City  Engr.  Noted 
Apr.   27. 

III.,  Kvanston — (Official) — Bids  will  be  received  by  city 
until  8  p.m.,  May  15,  for  approximately  45,000  sq. yd.  brick 
pavement,  24,000  sq.yd.  bituminous  macadam  and  2,750  lin.ft. 
of  6-in.  c.-i.  water  main.     J.  I.  Bromer,  City  Engr.      (See  adv.) 

III.,  Marshall — (Official) — Bids  will  be  received  by  Board  of 
Local  Improvements  until  2  p.m..  May  22,  for  23,460  sq.yd.  of 
vitrified  brick  pavement,  monolithic  construction,  and  10,130 
ft.  of  concrete  curb  and  gutter.  W.  R.  Paige,  Terre  Haute, 
Ind.,  Consult.  Engr. 

III.,  Paris — City  plans  to  pave  Ten  Broeck  St.  with  rein- 
forced-concrete.     Estimated  cost,   $12,935.     E.  Mann,  City  Clk. 

III.,  Polo — (Official) — Bids  will  be  received  by  Albert  Sweet, 
Town  Clk..  until  noon.  May  25,  for  8  mi.  of  water-bound 
macadam  roads  in  Pine  Creek  Township.  A.  Anderson,  Polo, 
Supt.    of    Highways. 

HI,,  Springfield — Board  of  Local  Improvements  contem- 
plates paving  Miller  St.  with  brick.     W.  D.  Seeley,  City  Engr. 

HI.,  Springfield — Board  of  Local  Improvements  petitioned 
to  pave  Carpenter  St.  from  7th  to  12th  St.  Wade  D.  Seeley, 
City  Engr. 

Wis.,  Milwaukee- — Bids  will  be  received  by  Public  Debt 
Commission  until  Mav  18  for  purchase  of  $300,000  bonds  for 
Lake   Shore   Drive.     Noted   Dec.   23. 

Wis,,  Oconta — City  contemplates  paving  Park,  Superior  and 
Scherer  Ave. 

AVis..  Superior — City  plans  to  pave  Robertson  Ave.  and 
North  21st  St.     E.  B.  Banks,  City  Engr. 

loiva.  Cascade — -City  plans  to  pave  number  of  streets. 

lowra,  Davenport — City  plans  to  pave  Ijillie  Ave.  and  Middle 
Rd.  Estimated  cost,  $5,360  and  $25,427.  A.  R.  Boudinot,  City 
Engr. 

lon-a,  Dubuque — City  Council  passed  resolutions  to  pave 
W^indsor  Ave.   E.   C.   Blake,   City  Engr. 

Iowa,  Nevada — Bids  will  be  received  bv  R.  A.  Davis,  City 
Clk.,  until  7:30  p.m..  May  16,  for  18.000  sq.yd.  paving  and  7.000 
lin.ft.  concrete  curb.  Bids  will  be  received  on  asphaltic  con- 
crete,   reinforced   concrete   or   brick. 

Iowa,  New  Hampton — Bids  will  be  received  by  T.  E. 
McGinn,  Audr.  of  Chickasaw  County,  until  2  p.m..  May  15,  for 
improving  Nashua-Plainfield  Rd. 

Iowa,  Oskaloosa — City  plans  to  construct  4  mi.  of  concrete 
sidewalks.     L.  C.  Hawkins,  City  Clk. 

Minn.,  Fairmont — Bids  will  soon  be  received  by  City  Clerk 
for  paving  various  streets  with  creosote  blocks,  bltulithic  and 
asphaltic  concrete. 
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Kan.,  Bmporln — City  Council  passed  resolution  to  p;rade, 
curb,  KUttor  and  pave  lOtli  Ave.  from  Merchant  to  State  St. 
and  8th  Ave.  fiom  Rural  to  Congress  St.    M.  Brown,  City  Ensr. 

Kan.,  licnvrnworth — City  Council  passed  resolution  to  pave 
Broadway  witli  brici<  Ijloclc  on  concrete  base.  H.  A.  Perkins. 
City   Engr. 

Run.,  TonKiinoxie — (Official) — Bids  will  be  received  at 
Office  of  City  ('ierl<  until  X  p.m.,  May  22,  for  paving  4th  St. 
between  west  line  of  Shawnee  St.  and  west  line  of  West  St. 
Noted  Mar.   30. 

Kiin.,  Wirhita — City  plans  to  pave  North  Grove  St.  B.  C. 
Wells,    City    lOiigr. 

IVeb.,  Itentrlce — Election  will  be  held  May  31  to  vote  on 
$30,001)  bond.s  for  paving.     A.  J.  Pethoud,  City  Engr. 

IVeb..  Lincoln — Bids  will  be  received  by  H.  E.  Wells,  Clk., 
Lancastei-  County,  until  May  27,  for  grading  and  paving  with 
vertical  brick  or  asphaltic  concrete  in  District  No.   12. 

S.  D„  Ueadwood — Bids  will  be  received  bv  Fred  Harris, 
County  Audr.,  until  10  a.m..  May  20,  for  6  road  grading  jobs. 

Mo.,  Albany — City  contemplates  expenditure  of  $100,000  for 
paving.  E.  T.  Archer  &  Co.,  New  England  Bldg.,  Kansas  City, 
Engr. 

Mo.,  Clayton — Bids  will  be  received  by  Commissioners  of 
St.  Louis  County  about  .June  1  for  road  improvements.  Citi- 
zens recently  voted  $3,000,000  bonds  for  work.  William 
Elbring,  County  Engr.     Noted  Jan.  13  and  Mar.   2. 

Mo.,  Kverton — Miller  County  voted  $30,000  bonds  for  road 
work. 

Mo.,  Fe.stuM — Citizens  of  Genevieve  County  voted  $250,000 
bonds  for  road  improvements.  Frank  J.  Huck,  County  Judge 
Noted  Apr.  6. 

Mo.,  Greenville — Wayne  County  voted  $200,000  bonds  for 
road   improvements.     Noted   Feb.   17  and   Apr.   13. 

Mo.,  Independenee — Bids  will  soon  be  received  by  Com- 
missioners of  Jackson  County  for  rocking  west  end  of  Sni-a- 
Bar  Rd.  Estimated  cost  between  $17,000  and  $18,000.  A. 
Southern,  County  Engr. 

Mo.,  Kansas  City — Bids  will  be  received  by  Allan  Southern, 
County  Engr..  until  May  19  for  grading  and  macadamizing 
Hiler  and  Buckner  Rd. 

Mo.,  Kan.sax  City — County  Commissioners  approved  plans 
for  macadamizing  Old  Lexington  Rd.  Allan  C.  Southern, 
County   Engr. 

Mo.,  KanNaK  City — Board  of  Public  Works  authorized  pav- 
ing of  South  West  Blvd.  from  25th  to  Main  St.  with  vitrified 
brick.     Curtis  Hill.  City   Engr. 

Mo.,  Perryville — Bids  will  be  received  by  Commissioners 
of  Perry  County,  Road  District  No.  7,  until  May  15,  for  grading 
23  mi.  of  road.     H.  Heinbokel,  County  Clk. 

Mo.,  Sedalia — City  adopted  resolution  to  grade  and  pave 
Lafayette  Ave.  from  3d  St.  to  Broadway.  F.  T.  Learning,  City 
Engr. 

Mo.,  Sikeston — Bids  will  be  received  by  city  until  Mav  15 
for  grading,  curbing,  guttering  and  paving  with  asphalt 
macadam  New  Madrid  St.  and  Kings  Highway  from  North  St. 
to  College  Ave.     B.  L.  Parker,  City  Engr. 

Mo.,  Sprincfleld — Curtis  and  Miller  Special  Road  Districts 
will  issue  $30,000  bonds  for  road  work. 

Mo..  Tu.seumbia — Bonds  for  $30,000  voted  by  Miller  County 
for  construction   of  cross-state   highway. 

.•Vrk.,  Ft.  fJreenivooil — Plans  prepared  for  35-mi.  macadam  • 
ized   roads.     Ezra  Hester,   County   Judge. 

Ark.,  Russellville — City  plans  to  pave  1st  St.  with  crushed 
rock. 

Tex,,  Aiinhuae — Commissioners  of  Chambers  County  con- 
template expenditure  of  $50,000  for  surfacing  roads  with 
shell. 

Tex.,  Beaumont — Rids  will  soon  be  received  by  Commis- 
sioners of  Jefferson  County  for  improving  Mansfield-Ferry  Rd. 
E.  J.   Barry,  County  Audr. 

Tex.,  Bonham — Bonds  for  $150,000  voted  by  Fannin  County, 
Ladonia   Good   Roads   District,   for   road    work.      Noted   Apr.    fl. 

Tex.,  Ft.  Worth — City  Commission  authorized  paving  and 
parking  of  Cannon  Ave.,  and  15th  St.,  North  Ft.  Worth.  F.  J. 
Von  Zuben,   City   Engr. 

Tex.,  Hubbard  City — Election  will  be  held  May  24  to  vote 
on   $140,000   bonds  for  road   work. 

Tex..  Karnes  City — Attorney  General  approved  $75,000  bond 
issue   for   road   work    in    Karnes   County,   Road    District   No.    3. 

Tex,.  lyookhart — Citizens  of  Caldwell  County,  Road  Di.strict 
No.  3,  voted  $50,000  bonds  for  highway  construction.  Noted 
Dec.   9  and  30. 

Tex.,  Shepherd — Bids  will  be  received  by  William  McMur- 
ray.  County  Judge,  care  of  Shepherd  State  Bank,  until  May  30 
for  approximately  24  mi.  of  sand  clay  and  gravel  roads  in  Dis- 
trict No.   2,  San  Jacinto  County. 

Tex.,  Somervllie — Citizens  recently  defeated  $100,000  bonds 
for  road  improvements  in  District  No.  1.     Noted  Apr.  6. 

Tex.,  AVinfield — Citizens  voted  J75,000  bonds  for  road  im- 
provements. 

Okla.,  Henryetta — Citizens  voted  $50,000  bonds  for  roads 
and   bridges. 

Okla.,  Holdenville — Election  will  soon  be  held  in  Hughes 
County  to  vote  on  $34,000  bonds  for  road  improvements.  C.  L. 
Lawrence.  County  Engr. 

Okla.,  Mo  .Hester — Commissioners  of  Pittsburg  County  have 
postponed  indefinitely  election  to  vote  on  $60,000  bonds  for 
Jefferson  Highway  tlirough  county.  W.  S.  O'Neal,  Clk.  Noted 
Apr.   20. 

Okla.,  MoAlester — City  plans  to  pave  10  blocks  on  South 
Main  St.  with  concrete.     A.  H.  Kendrick,  City  Engr. 

Okla.,  Muldrow — County  Commissioners  Court  petitioned  to 
call  election  to  vote  on  $10,000  bonds  for  road  work. 


Okla,,  Oklahoma — Bonds  for  $50,000  voted  by  Oklahoma 
County  for  road  work. 

Okla.,  Pawnee — City  plans  to  pave  6  blocks  and  grade,  curb 

and    gutter    23    blocks. 

Idaho,  Boi.ie — Citizens  of  Ada  County  recently  voted  $200,- 
000   liotids  for  road   work.     Noted  Mar.  9. 

Idaho,  Boise — Election  will  be  held  June  13  to  vote  on 
$29,285  bonds  for  improving  IGth,  Hays  and  Jefferson  St.  C. 
C.  Stevens,  City  Engr.     Noted  Mar.  30. 

Idaho,  Itupert — Election  will  be  held  May  27  to  vote  on 
$7,000  bonds  for  street  improvements. 

^\nKh.,  ChehallN — County  contemplates  election  to  vote  on 
$1,000,000   l;onds   for   highway    improvements. 

Wash.,  Seattle — Bids  will  be  received  by  County  Commis- 
sioners until  May  16  for  2",4  mi.  hydraulic  fill  on  Seattle- 
Duwamish  Highway.      Estimated  cost,  $35,000. 

Ore,,  (■oquiiIe--Countv  election  will  be  held  May  19  to  vote 
on  $.Sfi2,000  bonds  for  road  work. 

Calif.,  Claremont — City  contemplates  paving  main  streets 
of   Claremont. 

Calif.,  Fl  Centro — Imperial  Valley  Bankers'  Association 
favors  proposed  bond  issue  of  $1,000,000  for  highway  system 
for  county. 

Calif,  Falrfleld— Bids  will  soon  be  received  for  street  pav- 
ing, estimated  to  cost  $50,000. 

Calif.,  Fowler — Contract  will  be  awarded  about  June  15 
for  13,300  sq.yd.  pavement.  Estimated  cost,  $10,000.  C.  P. 
Jensen,   City   Engr. 

Calif,,  Inwood — .A.  AV.  Smith,  Cottonwood,  interested  in 
project  to  issue  $150,000  bonds  for  road  work  in  southern  part 
of  Shasta   County. 

Calif,,  Los  Aneeles — Board  of  Supervisors  of  County  plan 
to   pave   Brea   Canon    Rd.      A.   Joyner,    Rd.    Comr. 

Calif.,  Oakland — Bids  will  be  received  by  L.  W.  Cummings, 
City  Clk.,  until  noon.  May  18,  for  improving  Laurel  and  36th 
Ave.  by  grading,  curbing,  guttering  and  paving.  P.  F.  Brown, 
City   Engr. 

Calif.,  Riverside — Bond  issue  of  $713,000  recommended  by 
County  Highway  Commission  for  repaiiing  highways  and 
bridges  to  complete  system  for  which  bonds  to  the  amount  of 
$1,125,000   were  recently  voted. 

Calif.,  Salinas — T'lans  prepared  by  A.  Davies,  City  Engr., 
for  improving  Front  St.  with  concrete.     Estimated  cost,  $8,998. 

Calif.,  San  Francisco — City  plans  to  improve  48th  Ave. 
between  Lincoln  Way  and  Kirkham  St.  Estimated  cost, 
$21,955.     M.  M.  O'Shaughnessy,  City  Engr. 

Calif,,  Sausniitti — Plans  prepared  for  paving  Johnson,  Pine 
and  Turney  St.  with  asphalt.     Estimated  cost,   $14,275. 

<iue„  Verdun — City  Council  considering  extending  Troy 
Ave.  from  Lasalle  Rd.  to  Wellington  St.  H.  E.  Tanner,  City 
Engr. 

Ont.,  Stratford — Board  of  Public  Works  recommended  to 
City  Council  construction  of  sidewalk  on  Douglas  St.  and 
sewer  in  McNab  and  Player  St.     A.  B.  Mason,  City  Engr. 

Man.,  Winnipeg — Board  of  Control  contemplates  widening 
sidewalk  on  Selkirk  St.,  W.  Estimated  cost,  $85,000.  W.  P. 
Brereton,   City   Engr. 

.\lta..  Fdmonton — City  plans  to  pave  101st  St.  Estimated 
cost,   $6,780.      A   Haddow.   Engr. 

B.  C.  Victoria — C.  H.  Rust.  City  Engr.,  estimated  co.st  of 
improving  Pandora  Ave.  with  44-ft.  roadway  of  heavy  asphalt, 
necessary  curbs,  gutters,  sewer,  surface  drains  and  laterals, 
from  Cook  St.  to  Fernwood  Rd..  at  $43,600,  from  Fernwood  Rd. 
to  Fort  St.,  at  $34,800:  with  macadam  roadway  20-ft.  wide 
from  Cook  St.  to  Fernwood  Rd.  at  $7,400  and  from  Fernwood 
Rd.  to  Fort  St.,  at  $6,250. 

Bids    In    and    Contracts    Awarded 
Mass.,     Brookline — Contracts     for     conl-tar     concrete     side- 
walks,   crossings,    etc.,    awarded    to    THOMAS    W.    ALLEN,    36 
Warwick  St..  Somerville,  at  $s,56S. 

Mass.,    Hancock — All    bids    received    May    2    for    surfacing 

section  of  State  Highway  in  Hancock  rejected.     Noted  Apr.  27. 

Mass.,  SprlnKfleld — Contract  for  paving  Main  St.  from  Park 

to  George  St.  awarded  to  AD.AMS  &  RUXTON,  Springfield,   at 

$8,000.      F.  H.   Clark,  City  Engr. 

Mass.,  \Viibrahnni — (Official) — Contract  for  surfacing  sec- 
tion of  .State  Highway  in  Wilbraham  awarded  to  LANE  CON- 
STRUCTION CORPORATION,  Meriden,  Conn.,  at  $15,070.  Noted 
Apr.   27. 

R.  I.,  We.sterly — Low  bids  received  for  paving  5  mi.  be- 
tween Westerly  and  Watch  Hill  as  follows:  A.  Vito  Construc- 
tion Co.,  Thompson,  at  $39,624;  John  C.  Bentlev,  Westerlv,  at 
$42,850;  T.  H.  Gill  Co.,  at  $48,155.     Noted  Mar.   30  and  Apr.   20. 

R.  L,  VVoonsoeket — Contract  for  paving  Allen  St.  with  com- 
pressed concrete  and  Blackstone  St.  with  compressed  concrete 
with  granite  blocks  betwen  car  rails,  awarded  to  SIMPSON 
BROS.  CORPOR.\TION.  Boston,  Mass.,  at  $6,112  and  $10,143, 
respectively;  macadamizing  Hamlet  Ave.  with  bitulithic  ma- 
cadam to  WARREN  BROS.  CO.,  Boston,  Mass.,  at  $19,250. 
Frank  H.  Mills,  City  Engr.     Noted  Apr.  20. 

,   Conn..  Bridcroport — Contract   for  paving  number  of  streets 
awarded    to    WARREN    BROS.    CO.,    Boston.      Estimated    cost, 

$500,000. 

Conn.,  iVew  Haven — Contract  for  paving  10  streets  with 
wood  block  awarded  to  C.  W.  BLAKESLEE  &  SONS,  New 
Haven. 

N.  Y.,  Albany — (Official) — Lowest  bids  received  May  2  by 
State  Highway  Commission,  55  Lancester  St..  for  repairing 
highways   in    various   counties   were   as   follows: 

Repair  Contract  S62.  Albany  County,  1993  mi. — John  T. 
O'Neil,  Troy,  $7,080;  Langan  Construction  Corporation,  Albany, 
$7,530;    H.    A.    Murphy.    Albany,    $7,695. 

Repair  Contract  910,  Albany  County,  4.16  ml. — Joseph  Wal- 
ker Construction  Co.,  Albany,  $11,781;  Gleason  &  Davitt,  Al- 
bany, $12,092;  S.  B.  Van  Wagenen,  Inc.,  Rondout,   $12,790. 


.•{.18 


v.  X(!  TXKKK  1  \(;     XKWS 


Vol.  75,  No.   )!) 


lU'paIr  Contrnct  OH,  r'livnhoKii  nixl  Obwcko  OountlcH,  4(1.04 
ml. — \V.  K.  mil  .V;  f..,  KuHoii.  llT.ltlil;  J.  li.  WuKliiiiiii.  Byrii- 
cu»i>.    IIS.UM;    Kilwlii    StyiliiK,    Sy niciiMii,    |lN.;m. 

Urpiilr  Ciiiui'iii't  mi:..  C'oliitnliWi  Ciiunty,  10.13  ml. — Joseph 
W'aiktT  I'oiiHli'tK'llnii  Co.  Allniiiy.  |:i,rilis;  Cniiwiiy  Hioh.  & 
Ki'iiiii-(ly,  ICililyvillc,  $:i,«i:i;  I'l.iiiily  I'oiiMtrut'Uoii  To.,  Tioy. 
»3.S7.\. 

Itrpuir  foiitriicl  9:':i,  ('oliiiiililii  County.  2. SO  ml. — .loHeph 
WiilUiT  CoiiHlrurtlon  Cu..  Allmriv.  lld.r.Ol;  ThoiniiH  .1.  Mitrtln, 
lliiiioii,  Jll.OIifi;  I'oiiiity  t'oiiMti  iiitloii   I'o..  Troy.   »11,41H. 

llrpiilr  Ciintnict  V-ls,  Corlhiiid  Cciuiily.  1 1  Ml  ml — Mc- 
Qi'fiivcy,  .Mccivilmm  &  llauiii  CoiihIiucI  Inn  Cn.,  ICIiiili-ii,  (IL'.liaO; 
P.  H.  W.IIh.  SHViiniiah,  JU'.liyi;  HIrlmr.l   llopUlriM.  Troy.  IKI.lOli. 

Ut'imlr  Contriirt  N77,  lOiir  County.  12. til  ml. — Cold  SprliiK" 
CoiiHtrui'tlon    i'o.,    HulTiiln,    Ifi.ni^. 

Itcpiilr  Contniit  yo7.  KninUlIn  Countv.  IT.Ort  ml  — KiOIokk- 
Roynton,  K.ih.- villi-.  |ri,3s7;  Itoik  *  (iriinii  I'o..  Wiitortowii. 
tfi.4'."ii;    Itlihiir.l    lIopklnH.   Tr.iv.   »ri.r.70. 

Il.piilr  Contrjiil  '.»>{,  .1.  IT.rMon  County,  2.47  ml. — Hook  & 
CJrIllln  Co.,  Wat.rtoxvn,  $l:;,7l(i;  W.  T.  Thayrr,  Chatcuutfiiy, 
|12.s.s;i;    Kunipr   .Vr    .St-viMiN.    l.aki-    IMuc-l.l.    »12,1144. 

Ui'pair  Coiitrai-t  Stlo,  .li-ITrrHon  County,  31. ."ss  ml. —  niclmrd 
HopkUiH,  Troy,  Jin.riUO;  Hock  .*t  C.rlllln  Co..  Wiitiirtown,  »10,- 
»!3t;;    KtlloK-K-Hoynton,    K.'c«tvlll«.    »in.!ll!t. 

IJ.'piilr  Contract  S54,  l,l\  InKHlom-  County.  I. Oil  ml.— .lolin  C. 
Hradl.y,  Cornlnn.  |ll.3'jr.;  K.  .^.  .Strong,  llorn.ll.  »11.473;  Kcn- 
nudy    Con.iti  intliui    Co.,    Alliany,    tl  1,477. 

Ki-pair  Contract  S74,  l.lvinK.Mton  and  WvoinlnK  CountloH, 
4fi.7ti  ml.  -Crouch  Hroa.,  HochcHtcr,  »13.!»rit!;  Swcinoy  &  Holand, 
UochcMtcr.  $13,i»«l;  JlllLstcln-Iloltir  Co.,  Inc.,  llochcHler, 
»14L'L-7. 

Jtcpair  Contract  S7u,  Monroo  County,  43.fi3  ml. — Crouch 
BroH.,  UochoBtcr.  N.  Y.,  $7,S14;  t'harloH  K.  C.allaKhor  *  Bro., 
ItoclicMtcr.  N.  Y.,  $51,261;  Whltmoro-ltauber  &  VklnlUM,  Uoche«- 
ter.    l(;!t,4BS. 

Hopair  Contract  SS.",  Oneida,  Ot.scKo  &  Ilcrklmor  Counties, 
61. 3y  ml. — James  K.  iMarlin.  I'tlca,  $I7.L'1S;  l>alc  lOn^iiiccrinK 
Co..  lUIca,  ?17.4t;i;;  Na.sh  \-  Crillln,   Norwich.  $17. sill. 

lU'paIr  I'ontract  M'.'.i.  K.iiH.sclacr  Countv.  0,2!l  mi.— (ilfford 
Construction  Co.,  Jamaica.  $1.7!».S;  Kilward  Walsh,  Troy,  $5,0S3; 
County  Construction  Co.,  Troy,  $5,154. 

lU'pair  Contract  UOO,  Ucnssclaor  County,  1.73  ml. — Oleason 
&  Oavltt.  Albany.  $10,092;  banyan  Construction  Cori)oratlon, 
Albany,    $10,244;    lOdward    Walsh,    Troy,    $10,3X5. 

Kcpair  Contract  S71.  Rensselaer  County,  1.47  mi. — Thoma.s 
H.  Karr,  Troy,  $B,7S1 ;  Glfford  Construction  Co.,  Jamaica,  $7,799; 
Kdward    Walsh.    Troy,    $S,,590. 

lU'pair  Contract   913,   Itensselaer  County    (withdrawn). 

l{ci)alr  Contract  .Nt'.ti,  Saratoga  County,  22.50  mi. —  Richard 
Hopkins,  Troy,  $6,777;  l>ctlance  Corporation,  Ticonderoga, 
$6,966;  Flood  &  Van  Wirt  Co..  Hudson  Falls.   $7,424. 

Repair  Contract  917,  Schenectady  Countv,  5.31  mi. — Brown 
&  Lowe  Co.,  Schenectady.  $27,749;  Thomas  Murray,  LeRoy, 
$29,976;    Joseph    Walker    Construction    Co.,    Albany,    $30,205. 

Repair  Contract  S.'iT.,  .Scliuyler  County.  22.94  mi. — Mc- 
Greevey,  Mctiui^'an  i*t  Haum  Coii.-itruction  Co..  Klmira,  $S.0S4; 
John  W.  Gurnett,  Watkins,  $,S,4',I2;  James  T.  Moore,  Watkins. 
$S,691. 

Jtepair  Contract  8S1,  Ulster  County,  19.05  mi. — Joseph 
Walker  Construction  Co.,  Albany,  $12,676;  Edward  Hartney, 
Jlodena.    $15,651;    J.    F.  -  Gallagher    Co..    Inc.,    Kingston,    $19,054. 

Repair  Contract  S9S,  Warren  County.  29.0s  mi. ^Defiance 
Corporation,  Ticonderoga,  $5,972;  C.liason  &  Davitt,  Albany, 
$5,19S;   Joseph   W'alker   Construction    Co.,   Albany,    $6,027. 

Repair  Contract  887,  W'estchester  County,  7.60  mi. — (No 
bifls   received). 

Repair  Contract  879,  Westchester  County,  6.01  mi. — (No 
bids    received). 

Repair  Contract  919,  Westchester  County,  9.68  mi. — (No 
bids    leceived.) 

Repair  Contract  857,  Yates  County,  24  mi. — McGreevey. 
McGuiKan  &  Baum  Construction  Co.,  Klmira,  $8,716;  Richard 
Hopkins.  Troy,  $9,415;  Kennedy  Construction  Co.,  Albany, 
$9,SS0.      Noted   Apr.    27. 

X.  Y.,  Albany — (Official) — Bids  were  received  bv  State 
Highway  Commission  May  5  for  repairing  highwavs  in  va- 
rious counties  as  follows:  Repair  contract  856.  "  Allegany 
County,  15.42  mi.  Kennedy  Construction  Co.,  Albany,  $5,371. 
McGreevey,  McGuigan  it  Baum,  Klmira,  $5,711.  Repair  Con- 
tract S!i0,  Cattaraugus  County,  S.37  mi.  .Shipinan  &  Lincoln, 
Gowanda,  $2,620.  Repair  Contract  891,  Chenango  County,  10.90 
mi.  H.  A.  Murphy.  Albany,  $4,130.  Paddelford  &  King",  Sher- 
burne, $4,136.  John  H.  Gordon,  Albany,  $4,220.  Repair  Con- 
tract S93,  Delaware  and  Otsego  Counties,  12.86  mi.  H.  A. 
Murphy,  Albany,  $5,671.  Griffin  &  Griffin,  Norwich.  $5,756. 
Nash  &  Griffin,  Norwich,  $5,781.  Repair  Contract  905,  Essex 
County,  25.85  mi.  Langan  Construction  Corporation,  Albany, 
$8,059.  Defiance  Corporation,  Ticonderoga,  $8,317.  Kellogg 
Boynton,  Keesville,  $S,452.  Repair  Contract  883,  Fulton 
County,  33.66  mi.  John  P.  Dugan  &  Co.  Inc.,  Amsterdam, 
$12,309.  Brady-Oltarsh  Construction  Co.,  New  York,  $15,- 
158.  Clarence  Welsh  &  Co.,  Gloversville,  $14,754.  Repair  Con- 
tract 922,  Greene  County,  15.50  mi.  H.  A.  Murphv,  Albanv, 
$6,455.  DeGraff  &  Hogeboom.  Inc.,  Kingston,  $6,858.  Repair 
Contract  932,  Jefferson  and  Lewis  Counties,  9.32  mi.  Path- 
finder Construction  Co.  Inc.,  Fulton,  $4,896.  Richard  Hopkins, 
Troy,  $4,992.  Spellman-Oliver  Co.,  Chateaugav,  $5,181.  Re- 
pair Contract  859,  Lewis  County,  17.23  mi.  Pathfinder  Con- 
struction Co.  Inc..  Fulton,  $5,482.  Spellman-Oliver  Co..  Chat- 
eaugav, $5,697.  Richard  Hopkins,  Trov,  $5,795.  Repair  Con- 
tract 884,  Madison  Countv,  33.89  mi.  Alfred  H.  Flinn.  Albany, 
$10,859.  John  H.  Weidman,  Syracuse,  $11,044.  Dale  Engi- 
neering Co.,  Vtica.  $11,097.  Repair  Contract  853.  Monroe 
County.  1.76  mi.  Henry  G.  W'hite.  Rochester.  $10,987.  Hen- 
drickson  &  McCabe  Construction  Co..  Spencerport.  $11,383. 
Dodge  Construction  Co.  Inc.,  Rochester,  $11,662.  Repair  (ion- 
tract  873,  Monroe  Countv.  30.65  mi.  Ribstein  Holter  Co.  Inc., 
Rochester,  $7,855.  Dale  Engineering  Co.,  Utica,  $8,122. 
Sweeney  &  Boland,  Rochester,  $8,126.  Repair  Contract  916, 
Onondaga  County,  67.71  mi.  Edwin  Styring,  Syracuse.  $30,- 
582.  Richard  Hopkins,  Trov,  $31,675.  Kennedy  Construction 
Co.,  Albanv,  $32,274.  Repair  Contract  878,  Ontario  Countv, 
26.44  mi.  Kennedy  Construction  Co.,  Albany,  $6,906.  Repair 
Contract  927.  Orange  Countv.  3  mi.  .Schunnemunk  Construc- 
tion Co.,  Highland  Mills.  $1S.675.  DeGraff  &  Hogeboom.  Inc., 
Kingston.  $18,864.  Jackson  Bros.,  Cuddebackville,  $19,173. 
Repair  Contract  889,  Orange  County.  31.76  mi.  Edward  Hart- 
ney,   Modena,    N.    Y.,    $3,637,025.       Schunnemunk    Construction 


Co.,  HiKhland  MIIIh,  N.  Y.,  $3,703.15.  OleaHon  &  Davitt,  Albanv 
}3,704  ,SN.  Repair  Contract  S9fi,  Orange  County,  5.91  ml.  liiii"- 
(In  .Si  (Irlllln,  Norwich,  $2,099.  lOdwnrd  JIartncy,  Mod.na, 
12.1  IS.  Jtciiair  Contrnct  892,  OtMCgo  Countv,  23.64  ml.  H.  A. 
Murphy,  Alliany,  $11,795.  Shermni.  CimtractlnK  Co.  Inc 
iineontii,  $12,215.  Nawh  &  Grillln,  No'-wlch,  $12,787,  Repair 
Cimtract  894,  Otsego  County,  7.76  ml.  Jl.  A.  Murphv,  Al- 
banv, $4,193.  Nash  &  GrKlln.  Norwich.  $4, ■•25.  Hariy  W 
RoliertH  &  Co.,  I'tica,  $5.1 7!i.  Repair  Contract  930,  Rockland 
County,  7.30  ml.  .1.  F.  Gallagher  At  Co.  Inc.,  KliiKHton,  $25,716. 
John  J,  (iuliian,  lliooklyn.  $2X,490.  Hrady-Ollarch  (^oiiHtruc- 
tlon  Co,,  New  York.  $2S,962.  Ilepair  Contract  X97,  Kl.  Lawrence 
County.  30,95  ml.  Hc-rlHit  W.  Pi-arl,  I'otsd.-im,  $S,573.  KelloKK 
lloynton.  Keesevllli',  $S,860.  i'athllnder  Construction  Co.,  Ful- 
ton, $8,917.  Repair  Contra<t  906,  St.  Lawrence  Countv,  20,49 
ml.  Si)elliiinn-<illver  Co.,  Chateuugay,  $6,645.  Kellogg  Itovn- 
ton.  KeeHcvllIe,  $6,827.  Arthur  F.  McCoiivlIle,  OgdcnHburg, 
$6,932.  Repair  Contract  91S,  St.  Lawrence  County,  2.52  m^. 
Arthur  F.  McConville,  Ogdi'iisburR.  $12,841.  John  B.  Dower, 
HallMton  Spa,  $13,927.  Jtumpf  Ai  Stevens,  Lake  I'lacld. 
$14,131,  Repair  Contract  90S,  St.  Iviwrence  Countv.  53.01  ml. 
Kellogg  Koynton,  KccHevllle,  $15,759.85.  Herbirt"  W.  Feiirl, 
jVitHdam.  $15.7S6.20.  Spellman-Oliver  Co.,  Chateaugav,  $15,- 
966.  Repair  Contract  915.  SiMieca  and  Wayne  Counth'H,  42.53 
ml.  F.  H.  Wells,  Savannah,  $15,964.  Kdwin  Stvrlng,  SvracUHO, 
$17,101.  Kennedy  ConHtructlon  Co..  Albany.  $1S,1IIS.  "  Repair 
Contract  8S6,  Steuben  County,  63.12  ml.  Kennedy  Construc- 
tion Co.,  Albany,  $26,517.  McGreevey,  McGuigan  ^  Baum  Co., 
Klmira,  $26,737.  Rep.iir  Contract  No.  924,  Suffolk  County, 
1.75  ml.  Gifford  Construction  Co.,  Jamaic;i.  $IS,048.  lOdward 
l'\  Monahan,  Maiihalliin  lie.ich,  $18,157.  Helliig  liros.,  Linden- 
hurst,  $20,S15.  Repair  Contr.act  926,  Suffolk  Countv,  4.50  ml. 
Kdward  F.  Monah;in,  Manhattan  Bejich,  $13,429.  Repair 
Contra<^t  925,  Suffolk  County,  2.14  ml.  Murray  dt  Gardner, 
Inc.,  Center  Moriches,  $15,032.  R<'palr  Contract  882,  Sullivan 
County,  23.20  ml.  Armstrong  At  Trowbridge,  MIddletown, 
$11,907.  G.  <;.  Bennett.  Liberty,  $7,515.  DeGraff  &  Hogeboom, 
Inc.,  Kingston,  $7,897.  Repair  Contract  85H,  Tioga  County, 
25.29  mi.  Dana  W.  Robbin.s,  Inc.,  New  York.  $8,718.  Mc- 
Greevey. McGuigan  &  Baum  Co.,  Klmira,  $8,946.  Kenncrly 
Construction  Co.,  Albany,  $9,345,  Repair  Contract  912,  Wash- 
ington Countv,  4.77  mi.  Itumpf  &  Stevens,  Lake  Placid,  $25,- 
973.  William  G.  Fox,  Saratoga  S|)rings.  $27,858.  John  B. 
Dower.  Ballston  Spa,  $28,978.  Repair  Contract  868,  Wash- 
ington County,  28.76  mi.  William  G.  Fox.  Saratoga  Springs, 
$9,675.  Richard  Hopkins,  Troy,  $9,790.  Flood  &  "Van  Wirt 
Co.,   Hudson   Falls,   $9,922.     Noted  Apr.   27. 

N.  v.,  I>e|iew — Contract  for  paving  awarded  to  HARRISON 
CONSTltUCTION    CO.,    at    $62,000. 

N.  Y.,  I.oekport — Commissioners  of  Niagara  County  award- 
ed contract  for  improving  Warrens-Corners  Rd.  to  PARRA- 
DINK    BROS.   CO.,    INC.,    Spenceport,    at    $26,556. 

X.  Y.,  New  York — (Borough  of  Bronx)  —  (Official) — Victor 
Zambetti.  at  $11,288,  submitted  lowest  bid  for  completing  the 
regulating,  grading,  setting  curbstones,  flagging  sidewalks, 
laying  crosswalks,  building  approaches  and  erecting  fences 
where  necessary  in  West  233d  St.  from  Broadway  to  Albany 
Rd.,  West  234th  St.  from  Kingsbridge  Ave.  to  Albanv  Rd.;  M. 
Dimenna  Construction  Co.,  391  Kast  140th  St.,  at  $13,165,  for 
regulating,  grading,  setting  curbstones,  flagging  sidewalks, 
laying  crosswalks  and  erecting  fences  in  Digney  Ave.  from 
Kast  233d  St.  to  East  237th  St.  and  Oscar  Daniels,  Woolworth 
Bldg.,  Manhattan,  at  $31,740,  for  same  work  in  East  228th  St. 
from  Bronx  Blvd.   to  Paulding  Ave.     Noted  Apr.   27. 

IV.  Y.,  New  York — (Borough  of  Bronx) — (Official) — Contract 
for  furnishing  and  delivering  2,000  yd.  paving  sand  awarded 
to  FREDERICK  K.  .STARR  CONTRACTING  CO.,  1784  Broad- 
way.   Manhattan.      Noted    Mar.    30. 

N.  Y.,  Uoohester — Contract  for  paving  Thurston  Rd.  with 
asphalt  awarded  to  WHITMORE,  RAUBER  &  VICINUS,  at 
$36,255.       F.     T.     Elwood,     City     Engr. 

N.  Y.,  Syracuse — Contract  for  repairing  asphalt  pavements 
awarded  to  WARNER-QUINLAN  ASPHALT  CO.,  at  80c.  per 
s<i.yd.      H.    A.   Allen,   City   Engr. 

X.  J.,  Bayonne — (Official) — Contract  for  improving  17 
streets  with  asphalt  awarded  to  "W.  T.  S.  CRITCHPIELD, 
Hoboken.  at  $142,908;  43rd  St.  wMth  asphalt  to  CLEVKLAND- 
TRINIDAD  PAVING  CO..  Cleveland,  Ohio,  at  $9,259.  Walter 
L.  Clarkson,   City  Engr.     Noted  Mar.   23  and  Apr.   27. 

N.  .J.,  Ining-ton — Contract  for  paving  awarded  to  JOHN 
DORER,   at   $5,963.      I.   J.   Casey,   City   Engr. 

N.  J.,  Mnrristo^vn — Osborne  &  Marseillis  Co.  submitted 
lowest  bid  for  paving  Evergreen  Ave.  from  railroad  tracks 
to   Evergreen   Cemetery.      A.   S.   Pierson,    City   Engr. 

N.  J.,  Newark — All  bids  received  Apr.  27  for  improving 
Roseville  Ave.  from  Orange  St.  to  Springdale  Ave.  with  wood 
block  rejected  by  board  of  Street  and  Water  Commissioners. 
Morris  R.  Sherrard,  City  Engr. 

IV.  J.,  Newark — Newark  Paving  Co.,  at  $5,658,  submitted 
lowest  bid  for  paving  South  13th  St.  with  telford.  Morris 
R.   Sherrard,   City   Engr. 

N.  J.,  Newton — Bids  were  received  by  Board  of  Chosen 
Freeholders  of  Sussex  County  for  improving  Ross'  Corner- 
Sus.sex  Rd.  from  Franklin  Contracting  Co..  New  York,  N.  Y., 
$30,114;  Reilly  &  Knapp  Construction  Co.,  Pottsville,  Penn., 
$31,773;  J.  F.  Burke,  Plainfleld.  $32,838.  H.  Snook,  County 
Engr.     Noted  Dec.  9  and  Apr.  20. 

Penn.,  Avella — Contract  for  paving  11,474  lin.ft.  with  brick 
on  slag  base  awarded  to  A.  P.  O.  HALDBRMAN,  Wheeling, 
W.  Va. 

Penn.,  Harrisbnrg — ^Contract  for  paving  6  streets  in  Belle- 
vue  Park  awarded  to  CENTRAL  CONSTRUCTION  AND  SUP- 
PLY CO.,  Harrisburg,  at  $1.36  per  sq.yd.  M.  B.  Cowden,  City 
Engr.     Noted  Apr.   6   and   13. 

Penn.,  Harri.sburg — Contract  for  grading  Brookwood  St. 
awarded  to  W.  H.  MURPHY  &  SON.     M.  B.  Cowden,  City  Engr. 

Penn.,  Northumberland — Contract  for  paving  various 
streets  of  city  with  brick  awarded  to  P.  N.  RING  &  CO., 
Mahanoy  City,  at  $16,393. 
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Peiin.,  South  lietlilehom — General  Supply  Co.,  at  $1.50  per 
ton,  submitted  only  bid  for  furnishing  city  with  year's  supply 
of  crushed  .stone. 

Penn.,  U'ilkfM-Biirre — (Omcial) — Contract  for  paving  vari- 
ous streets  of  city  with  asphalt  awarded  to  WAUNKR-QUIN- 
LAN  CO.,  Svr:Huse.  N.  Y.,  at  $40,000:  with  brick  to  HANKS 
CONTKACTlNi!  CO..  Bemet  Bldg..  Wilkes-Barre,  at  $11,200. 
B.  K.  Fincli.  City  lOngr.     Noted  Apr.  27. 

Md.,  linltiniurv — Commi.ssioners  of  Baltimore  County 
awarded  contracts  for  road  improvements  as  follows: 
THOMAS  R.  GATCH  &  SONS,  at  $7,3fi'.),  for  1  mi.  concrete 
macadam  on  Old  Court  ltd.:  THOMAS  H.  MARTIN  &  SONS, 
at  .^fi.BfiR,  for  0.7  mi.  of  concrete  macadam  on  Hollins  Ferry 
Hd.:  WILLIAM  H.  CLAGGIOTT,  at  $22,«11,  for  l.XS  mi.  of  con- 
crete.     Noted  Mar.   23. 

Md„  Ilultimore — Contract  for  paving  alley.s  with  concrete 
awarded  to  CONSOLIDATED  ENGINKEHING  CO..  243  Cal- 
vert  Bldg..   Baltimore,   at    $5,076.      R.   M.    Cooksey,    City    Kngr. 

Md.,  naltiinnrr — Contract  for  paving  7  streets  with  sheet 
asphalt  awarded  to  AMERICAN  PAVINCJ  AND  CONTRACTING 
CO.,  Montebello  Ave.  and  Jenkins  Lane,  at  $120,000.  R.  M. 
Cooksey,    City    Engr. 

Md.,  lOIUcott  City — Thomas  Bennett  &  Hunter,  Westminster, 
at  $20,000,  submitted  lowest  bid  for  concrete  road  from  Wood- 
bine to  Biston. 

N.  t'.,  AHheville — City  awarded  contract  for  from  15,000 
tp  25,000  and  from  10,000  to  20,000  sq.yd.  concrete  paving  and 
approximately  5,000  yd.  concrete  foundation  to  ASHEVILLE 
PAVING  CO.  and  P.  S.  MINNS.  Estimated  cost,  $40,000.  B.  M. 
Lee,   City   Engr. 

Fla.,  KisMimniee — Contract  for  paving  Stewart  Ave.  and 
Clay  St.  with  vitrified  brick  awarded  to  TUCKER  BRICK  CO., 
Kissimmee. 

Kla.,  Miami — Commissioners  of  Dade  County  awarded  con- 
tract for  paving  Miami  Canal  Highway  to  COLLINS  &  CO., 
Miami,  at  $21,500. 

Ala.,  Montgomery — Contract  for  grading  and  graveling 
roads  awarded   to  R.   WOOLFOK,   Montgomery,  at  $22,000. 

MiHSv,  Grenada — (Oflicial) — Contract  for  approximately  11,- 
000  yd.  creosoted  block  paving,  including  curbing,  guttering 
and  storm  sewers,  awarded  to  SULLIVAN.  LONG  &  HAG- 
ERTY,  Bessemer.  Ala.,  at  $31,000.  B.  F.  Thomas,  Mayor.  Noted 
Apr.  20  and  27. 

Tenn.,  Klizabethtou — Carter  County  Pike  Commissioners 
awarded  contract  for  construction  of  roads  to  MANN  CON- 
STRUCTION   CO.,    at    $100,000. 

Tenn.,  Knoxville — (^ontract  for  paving  in  Districts  Nos.  116, 
117,  119,  120  and  121  with  a.sphalt  awarded  to  MURRAY 
CONSTRUCTION   CO.      J.    B.    McCalla,    City   Engr. 

Ky.,  narbouniille — Commissioners  of  Knox  County 
awarded  contract  for  Knox  County  Highway  from  Barbour- 
ville  toward  Bell  County  line  to  T.  J.  VERMILLION  &  SON, 
Barbourville.     A.  Terrell,   State  Engr.     Noted  Feb.   17. 

Ky.,  Greenville — Contract  for  paving,  curbing  and  gutter- 
ing various  streets  awarded  to  GRESAP  BROS.,  Humboldt, 
Tenn.,  at  $24,632.     Noted  Apr.  27. 

Ohio,  Bueyrus — (Official) — Contract  for  paving  12  streets 
awarded  to  L.  R.  McMlCHAEL,  Bueyrus,  at  $189,316.  F.  L,. 
Niederheiser,    City   Engr.      Noted   Mar.    2   and   Apr.    13. 

Ohio,  Cincinnati — -Board  of  Public  Service  awarded  con- 
tracts for  street  improvement.s  as  follows:  E.  EVANS.  1226 
Ida  St..  limcKtone  paving  on  Beekman  St.  from  Carl  to  Balti- 
more St.:  KIRCHNER  CONSTRUCTION  CO.,  221  West  9th 
St.,  curbing  and  paving  Lynn  and  Bank  St.:  S.  M.  TANNER,  22 
Bodman  Bldg.,  macadam  paving  on  Kessler  Ave.  F.  S.  Krug, 
City  Engr. 

Ohio,  Dnvton — County  awarded  contract  for  hrick  paving 
to  JOHN  WROE,   435  Grafton  Ave.,  Dayton,  at  $33,729. 

Ohio,  Findlay — Contract  for  paving  Maple  and  Garfield 
Ave.  and  East  and  Liberty  St.  awarded  to  HARRY  J.  HALL  & 
SON,  Findlay,  at  about  $40,000.  U.  K.  Stringfellow,  City 
Engr.      Noted    Apr.   6   and   27. 

Ohio,  Mansfield — Contract  for  improvement  of  Lexington 
Ave.  road  awarded  to  JOSEPH  PAULE.  William  J.  Hazelton, 
City  Engr. 

Ohio.  Niles — (Offlcial) — Contract  for  paving  3rd  St.  from 
Brown  St.  to  city  limits  awarded  to  GALAGHER  &  AARON, 
Youngstown,  at  $22,000,  W.  J.  Breeze,  City  Engr.  Noted 
Apr.   6. 

Ohio,  Painesville — Contract  for  paving  Jackson  St.  with 
brick  awarded  to  E.  A.  FRESHWATER  &  SONS,  9703  Madison 
Ave.,  Cleveland,  at  $26,877.     J.  Crabbs,  City  Engr. 

Ohio,  Piqiia — (Official) — Contract  for  paving  South  St.  and 
Nicklin  Ave.  awarded  to  HENNESSY  BROS.,  Piqua.  A. 
Schroeder,  City  Engr. 

Ohio,  Salem — Contract  for  3.01  mi.  of  Salem-Lisbon  Rd. 
improvement    awarded    to    REPUBLIC    CONSTRUCTION    CO., 

Elyria,   at   $32,750. 

Ohio,  Steubenville — Contract  for  brick  road  beginning  at 
terminus  of  West  Market  St.  Rd.  pavement  at  corporation 
line  of  city  and  running  westward  along  Steubenville  and 
Cambridge  Rd.  to  point  near  Hukill's  School  House  awarded  to 
NEVILLE   BROS.,   at   $3<S.741.      Noted  Apr.   20  and   May   4. 

Ohio,  Steubenville — Springer  &  Springer,  Wheeling,  W.  Va., 
at  $21,471.  sul)mitted  lowest  bid  for  constructing  Ohio  River 
Rd.      Noted    Fol).    3. 

Ohio,  Steubenville — W.  R.  Heburg.  Mt.  Pleasant,  at  $14,- 
358,  submitted  lowest  bid  for  improving  Reeds  Mill  and  Em- 
pire   Skelly    Station    Rd.      Noted    Feb.    17. 

Ohio,  Woodsfield — Contract  for  paving  Section  J  of  Woods- 
field-Marietta   Rd.   awarded  to  ABNER  JUNIPER   &  CO.,   Nel- 

sonville,  at   $33,000. 

Ohio.  YounKMtown — (Official) — Contract  for  improving 
Crescent  St.  from  Rayen  to  Manning  Ave.  awarded  to  M.  F. 
CLARK,  Youngstown,  at  $9,117.  F.  M.  Lillie,  City  Engr. 
Noted  Mar.   30. 


Ohio,  YouDKHton-n — Contract  for  paving  and  constructing 
sewers  in  Lauderdale  Ave.  awarded  to  M.  F.  CLARK;  grading 
Bellevista  Ave.  to  CHARLES  HARRIS.  F.  M.  Lillie,  City 
Engr. 

III.,  Arllneton  HelKhtM — (Official) — Contract  for  97,790 
sq.yd.  asphaltic  concrete  paving,  including,  grading,  curbing 
and  constructing  sewers  awarded  to  STANDARI;  PAVING 
CO.,  at  $161,868.  for  Mexican  asphalt.  Noted  Apr.  20  and 
May  4. 

111.,  KaMt  St.  LiOuIh — Bids  were  received  for  improving 
Reber  St.  from  L.  Rich,  W.  Coonan,  Meyer  &  Thomas  and 
Kelly    Bros.      E.    F.    Harper,    City    Engr. 

Idaho,  MoMcow — Contract  for  paving  streets  in  3  districts 
with  asphalt  awarded  to  STANDARD  ASI'HALT  PAVING  CO., 
Spokane.   Wash.,   at   $34,553.      Noted   Apr.    13. 

Calif,  San  PranciMCo — Contract  for  improving  25th  Ave. 
by  grading,  paving,  curbing,  constructing  sidewalks  and 
sewers  awarded  to  A.  E.  BUCKMAN.  Lick  Bldg.,  at  $9,962. 
M.    M.    O'Shaughnessy,    City    Engr. 

Ind.,  Blnoud — Contract  for  21  blocks  of  sidewalks  awarded 
to   FISHER   &    WISE,    Franklin. 

Ind..  IndianapoliM — Contract  for  paving  Cornell  Ave.  with 
asphalt  awarded  to  REPUBLIC  CONSTRUCTION  CO.  B.  J.  T. 
Jeup.  City   Engr.     Noted  Mar.   30. 

Ind.,  IndianapoliH — Lowest  bid  received  by  county  for  pav- 
ing 34th  and  3,Sth  St.  with  asi)halt  was  that  of  United  Paving 
and  Construction   Co.,  at  $51,000  and   $64,000,   respectively. 

Ind.,  IjOg^auHport — ^Contract  for  17,000  sq.yd.  asphalt  paving 
on  Erie  St.  awarded  to  ANDREWS  ASPHALT  CO..  Hamilton, 
Ohio.      H.    H.    Thompson,    City    Engr. 

Ind.,  New  Albany — (Official) — Contract  for  repairing  about 
20,000  sq.vd.  asphalt  pavement  awarded  to  EQUITABLE  AS- 
I'HALT MAINTENANCE  CO.,  Kansas  City.  Mo. 

Ind.,  New  Castle — (Official) — Contract  for  improving 
18th  St.  from  Thornburgli  to  1st  Ave.  awarded  to  BIRNE 
CONSTRUCTION  CCJ.,  Lebanon,  at  $41,000.  L.  M.  Johnson,  City 
Clk.      Noted   Feb.   24. 

Ind.,  VineenneH — Contract  for  gravel  road  in  Johnson 
Township  awarded  to  E.  R.  BOBE.  J.  I.  Muentzer,  County 
Audr.      Noted    Mar.    23. 

Ind.,  AVaNhington — County  awarded  contract  for  2  pike 
roads  in  Washington  Township  to  ELKANAN  ALLEN.  Noted 
Mar.   23. 

Mich..  Jnekson — Contract  for  curbing,  guttering  and  con- 
structing sidewalks  during  year  awarded  to  COUNTER  & 
VANDERLYN.     A.  W.  D.  Hall.  City  Engr. 

Mich.,  Paw  Paw — -(Official) — Contract  for  constructing  2- 
course  concrete  pavement  in  Paving  District  No.  3,  also  for 
paving  of  two  intersections.  Main  and  Gremp  St.  and  Main 
and  Niles  St.,  awarded  to  WILLIAM  NEALE.  Paw  Paw.  Noted 
Apr.   27. 

111.,  Berwyn — Contract  for  cement  sidewalks  in  Berwyn 
Special  Assessment  No.  88  awarded  to  REl'PERT  CONSTRUC- 
TION CO..   Melrose  Park.     O.  N.   Lindahl,   Secy.     Noted  Mar.   2. 

111.,  Highland  Park — Contract  for  paving  Green  Bay  Rd. 
with  brick  awarded  to  WAUKEGAN  IMPROVEMENT  CO., 
Waukegan,    at   $34,565. 

111.,  Springfield — Lowest  bids  received  Apr.  19  by  State 
Highway  Commission  for  road  work  in  various  counties  were 
as  follows:  Frank  Tavlor,  Belvidere,  concrete  road  in  Boone 
County,  Section  B,  $5,S88.  Section  D,  $1,566:  Hannon-McDonnell 
Co.,  306  Ashland  Blk.,  Chicago,  water-bound  macadam  road 
in  Calhoun  County,  $3,076,  oiled  earth  road  in  Christian  County, 
$14,280:  Cameron,  Joyce  &  Co.,  Keokuk.  Iowa,  concrete  road 
in  Schuyler  County,  $6,767.  D.  E.  Nipp,  Marion,  earth  road  in 
Williamson  County,  $3,629.     Noted  Apr.   13. 

III.,  AVest  Salem — Contract  for  curbing,  guttering  and  pav- 
ing various  streets  with  rock  and  gravel  awarded  to  J.  W. 
OWEN  &  SON,  Poseyville,  at  $15,393.  H.  C.  Morrison.  Prince- 
ton. Ind.,  Engr. 

Iowa,  Denixon — County  awarded  contract  for  144,372  cu.yd. 
road  grading  to  THOMAS  CAREY  &  SONS,  Clinton,  and  W.  R. 
SHIPMAN,  Sioux  City. 

Iowa,  E^ldora — County  awarded  contract  for  grading  countv 
roads  on  Divisions  Nos.  1,  2,  3  and  4  to  J.  E.  McANDREWS,  at 
$0.1945   per   cu.yd.     E.  W.   Dunn,  County  Engr.     Noted   Apr.    6. 

Iowa,  Shenandoah — Contract  for  paving  31  blocks  with 
asphaltic  concrete  awarded  to  BUNNEGAN  &  BRIGGS.  J.  E. 
BuUand,    City    Clk.      Noted    Mar.    2. 

Minn..  Bemid.ji— Citv  awarded  contract  for  paving  to 
GOODMAN  &   LOIAVED.   Bemidji,  at  $11,030.     Thomas   Swen- 

son.  City  Engr. 

Minn..  Duluth — Magnus  Peterson  &  Co.,  at  $8,986,  submitted 
lowe.st  bid  for  paving  21st  Ave.,  E..  from  Stiperior  to  4th  St. 
L.  Ayers.  City  Engr.     Noted  Apr.   13. 

Kan..  Mtlforfl — Geary  County  awarded  contract  for  concrete 
paving  to  A.  WAGNER  &  SON,  Junction  City,  at  $1.24  per  yd. 

Neb..  Nebrn.ska — Contract  for  approximately  100.000  cu.yd. 
of  grading  and  cutting  hills  in  Otoe  County  awarded  to 
LEHMES  BROS.,  Omaha,  at  $0.17^4   per  cu.yd.     Noted  Mar.  30. 

S.  D.,  Sioux  Falls — (Official) — Contract  for  paving  11th  St. 
awarded  to  WESTERN  CONSTRUCTION  CC^)..  Sioux  City. 
Iowa,  at  $13,600.     S.  B.  Howe,  City  Engr.     Noied  Apr.  20. 

S.  D.,  Yankton — Contract  for  78,400  sq.yd.  concrete  pave- 
ment and  23,000  cu.yd.  grading  awarded  to  C.  H.  ATKINSON. 
Watertown,  at  $1.32  per  sq.yd.     Noted   Feb.   24. 

N.  D.,  Mandnn — Contract  for  45,000  sq.yd.  bitulithic  pav- 
ing and  storm  sewer  awarded  to  S.  BIRCH  &  SONS  CON- 
STRUCTION CO.,   Fargo,  at  $152,500.     Noted  Mar.   30. 

Ark.,  Little  Rock — Contracts  for  paving  awarded  by  city 
as  follows:  D.  L.  COOK,  at  $35,000.  for  bitulithic  paving 
in  District  No.  235;  SHELBY  &  BATEMAN,  at  $70,000,  for 
asphalt  paving  on  Lee  Ave.,  at  $70,000.  for  asphalt  paving  on 
Lee  Ave..  District  No.  246:  W.  HE.\RD,  at  $15,000.  for  macadam 
paving  on   Johnson   St.      H.   Levinson,   City   Engr. 
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St.,    Los    AiiKeles.      Noted 


Ark.,  NtutlKnrt — t'milrnct  for  piivliiK  In  I>lHlrlrt  No.  2 
uwunli'il  lo  II  It  Mom.KV,  ArKKiilii,  Aik.  lOHlliimted  co«t, 
»30.(Hio       K.    \V.    Tl>\Vl.,    Kniir.      Noti-il    Kimv    !•. 

'I'r\..  t'lirro  ('oiiiimImhIomi'I'H  iif  I ><'  Wilt  Couiily  awnrdt'd 
rontiiK'l  r»r  lo.id  wmk.  liirludliiK  I>i'IiIk<-h  mid  i-ulvvrtN,  to 
Kl'UKKA    I'AVINtl    ro..   .Sim    Alil.ililo,   lit    |«-,r.fis. 

Tr».,  MrKliiiir)  Coiitiiicl  foi'  IniprovlllK  HlrectH  In  I>In- 
tilct  N...  1  iiwiiKl.d  to  KAW  I'AVINtl  CO..  Topuku,  Kan.  ('. 
Scluill*.    fll.v     lOiiKT.       Notrd    Apr.    I'O. 

'Vr\  ,  Itorkwnll- County  awarded  contrnrt  for  road  work 
to  fdltn  \  (iUlOiiOKY.  L'uniplxdl  llot.d,  IHtllnH,  at  »17.riOO. 
Not.-d    .Mill      L'H. 

«tkla..  'I'liUn  -t'ontract  for  pavInK  nlinul  -0  Idockn  awardi-d 
to    K     .M     MnOKM.M'K.   at    tC.O.dilO       10.    ('.    IIukIiih,    City    lOnKr. 

Iilnho.  I.rwiitlon-  Contracl  for  ^radlnK  lU  n<l.  »f  lilk'liway 
In  l.iwI.sioM  i-oiinly  awanl.'d  to  (iKNKKAL  CONSTIlUfTION 
ft)..     .Spnkanc.     at     JfiS.Ti;!.        Noted     Apr.      13. 

I'tnli.  tticdrn — I'ounty  plans  to  oonslrucl  concrete  road  by 
convli'l    lalior. 

\\  iinh..  Son Itic— County  awarded  contract  for  Improving 
2H-   ml    road   to  .1.   M.  CLAIM*.  at  141.361. 

>Vn>ili.,  Srnttir  -County  ComnilSHloncrH  awarded  contract 
for   pavliiK    1'.'   ml     of    MthAve.    to    K.    McMCLLAN,   at    J222.filll. 

UiiMh..  '|-iieoniii  Sl.OAN  HKO.S..  Seattle,  !>t  if.MI.OOO.  awarded 
contracl    for   .v'^    mi     of   McClillan    Pawn    lllnhway. 

\>  noh.,  'l'aconi»' -Contract  for  pavhm  WIlkeMon  St.  awarded 
to  J     \\ Mfl'int.  .SU.,  at   tl.yy.l.      W.  C.   UaleiKh,  City   Knur. 

t'lillf.,    .Viinlirliii — Contract    for    pavInK    Broadway    awarded 

to  c;i:t)m;i';  u.  cuuTis.  5&2  south  st     "  --       - 

May    4. 

Ciilif.,  I.on  Anicrleii — Contract  for  IniprovlnK  Westmoreland 
Ave.  from  Melrose  to  Oakwood  Ave.  awarded  to  B.  CKITIOS. 
at   $7. is:'.      Homer  Hamlin,   City    Kny:v. 

Ciillf..  I. OS  Anirelt'H — Contract  for  ImprovInK  I>os  Feliz  Ave. 
from  Nella  Vista  to  Vermont  Ave.  awarded  to  C.IOOUCIO  U. 
CUUTIS.  at  $46.!lie.     Homer  Hamlin.  City  Kn^r.     Noted  Apr.  27. 

Cnllf.,  l,OM  AiiKfles — Contract  for  concrete  pavement  on 
Pico  Blvil..  al>out  4.4  mi.,  awarded  to  FKKD  HOFFMAN,  Long 
Beach,  at   $26.<J>>2.     Noted  Apr.   C.  and  May  4. 

Cnllf..  I.oM  AnwreleM — Contract  for  improvhiK  Isabel  St.  from 
I^oosemore  St.  to  I'epi)er  Ave.  and  portion  of  Merced  St. 
awarded   to  B.  CUITKS,  at  $7,43S.     Homer  Hamlin,  City  Engr. 

Cnllf..  I..OH  Anirrles — Contract  for  oiled  macadam  pave- 
ment on  Coast  Blvd.,  about  2.57  mi.,  awarded  to  WHITE  & 
GASKILL.  Long  Beach,  at  $14,191.     Noted  Apr.  6  and  May  4. 

Cnllf..  Nnpn — Contract  for  improving  Laurel  St.  awarded 
to   F.   A     BUKGE. 

Cnllf..  Onklnnd — Contract  for  improving  34th  Ave.  and 
Galindo  St.  awarded  to  HUTCHINSON  CO.,  13th  and  Franklin 
St.,   Oakland. 

Cnllf..  Sncrnmento — Contract  for  paving  Orange  St.  with 
asphalt  awarded  to  CLAKK  &  HENEREY  CONSTRUCTION 
CO..  Ochsner  Bldg.     F.  C  Miller,  City  Engr. 

Cnllf.,  Snllnns — Contract  for  Carmel-Monterey  Highway 
awarded  to  W.  A.  DONTANVILLE,  at  $22,923. 

Cnllf..  Snn  Bernnrdlno — Contract  for  6  mi.  of  cement  side- 
walks, curbs  and  gutters  awarded  to  HIGHWAY  CONSTRUC- 
TION  CO..   at   $40,.'')15.      Frank   Smith.   City   Engr. 

Cnllf.,  Snn  DIeKu — (Official) — Contract  for  improving  Mil- 
brae  St.  awarded  to  O.  NELSON.  George  Cromwell.  City 
Engr. 

Cnllf.,  Snn  Jose — Contract  for  paving  Willow  St.  with  as- 
phalt on  concrete  base  awaided  to  RAISCH  IMPROVEMENT 
CO..  Crocker  Bldg.,  San  Francisco.  Milton  Maggini,  City 
Engr. 

Culif..  Woodlnnd — Clark  &  Henery  Construction  Co.,  Sacra- 
mento, at  $0,122  per  sq.ft.,  submitted  lowest  bid  for  paving 
several    streets    with    warrenite. 

(Int.,  Lnnsdo«ne — Council  awarded  contract  for  road  work 
to  F.  J.  WARREN,  Landsdowne.  Estimated  cost,  $8,000.  J.  D. 
W.  Darling,  City  Clk.     Noted   Mar.   16. 

INDUSTRIAL  WORKS 
Proposed  Work 
Mnlne,    Showheunn — Savage    Manufacturing    Co.    will    build 
factory   at   Showhegan. 

Mnss..  Boston — Boston  Elevated  Ry..  682  East  1st  St.,  South 
Boston,  granted  permit  for  timber  and  tie  treating  plant  at 
Boston.     H.  M.  Steward,  101  Milk  St.,  Boston.  Ch.   Engr.     M.  W. 

Mnss.,  Boston — Plans  being  prepared  for  factory  at  Atlan- 
tic Ave.,  State  and  Central  St.  for  C.  W.  Whittier  &  Bros.,  55 
Congress    St.      Estimated    cost.    $100,000. 

Mass„  Fltchburu — Simonds  File  Co.  plans  93xl00-ft.  addi- 
tion  to   plant   on   Faluhah   St. 

Mnss.,  Holyoke — Plans  being  prepared  by  William  B.  Reid. 
Arch..  280  High  St.,  for  3  laundry  buildings  on  Main  St.  for 
Elmwood  Dyeing  and  Cleaning  Co.     Noted  Mar.  30. 

Mnss.,  Holyoke — Franklin  Paper  Co.  plans  1-story,  50x50- 
ft.  addition  to  plant. 

Mnss..  Lowell — Lowell  Bleachery  Co.  granted  permit  for  3- 
«tory,    104x252-ft.    factory.      Estimated   cost,    $35,000. 

Mnss..  Northampton — Russell  C.  Parsons,  Springfield,  plans 
garage   at    Paradise    Rd.   and    Elm   St.,    Northampton. 

Mass..  Salem — Plans  being  prepared  for  2-story.  40xS0-ft. 
addition  to  plant  of  Deery  Bros..  19  Goodhue  St.  Estimated 
cost,     $10,000.       George    H.    Fanning.    221    Essex    St.,    Arch. 

Mass..  Southbridge — Southbridge  Printing  Co.  plans  1- 
story.  40xl50-ft.  addition  to  factory. 

Mass.,  Sprln^rfield  —  Gilbert  &  Barker  Manufacturing  Co, 
plans   additions   to   plant.      Estimated    cost.    $300,000. 


Mnss..  WrHlllrld  Plans  iir<-pureil  by  Malcomb  li.  Harding, 
Areh,  CiduiiiluiM  HldK.,  for  l-slory,  4(lxlU0-ft.  metal  work- 
Intf  Hlioim,  1-Hlciiv,  2llx34-fl.  bliieUsmlth  shop  and  l-slory,  40x 
124ri     woodworking    shop    for    Westlleld    IndUHlrlal   School. 

^InsM.,  WrsI  NiirhiKllrld  I'laiiH  being  prepared  for  factory 
for  Glll.erl  .V  PaUiT  Manufail  uring  Co.  KHlliniitod  cost.  $30,- 
mill.      Mi'Clliiloi  U   a   Craig,   33   Lyman   St.,   Sprlng'leld,    JOngr. 

^InsM..  WlnehrHtrr — Kelluy  &  Hawos  plana  l-story,  111x130- 
ft.   nanine   at    WInclieHter. 

N.  v.,  Iliiirnlo  Plans  prepared  for  additions  to  plant  on 
Abbott     ltd.    ol     Koiiner    Sti'el    Co.       lOsllmated    cost,    $3.'"., 000. 

K,  v..  .InnieMtotvn — Plans  being  iirejiarod  for  plant  for 
.laiiieHlowii  Curtain  Rod  Co..  recently  Incorporated.  John  A. 
Llnd(|iilst.    Pies. 

M.  v..  Kfw  York — (Borough  of  Manhattan) — Daniel  Nec- 
naii  liliicliaHeil  site  at  430-442  West  5!lth  St.  and  will  build 
two   (>-story   automobile   service    buildings. 

IM.  v.,  Hoeliesler  -Hiisllan  Bros,  granted  permit  for  reln- 
for<-e<l-<-oii<rele  adilltlon  to  plant  on  Mount  Hoi)0  Ave.  Esti- 
mated   I'ost,    $12,000. 

JV.  v.,  Hoclieslpr — Bids  will  soon  be  received  by  Leon  Stern, 
Ari'h.,  Cliamber  of  Commerce  Bldg,.  for  2-8tory,  59xir>0-ft. 
warehouse  for  Mandevllle  &  King,  186  Main  St.,  East  Roch- 
ester.    Noted  Apr.  20. 

K.  J..  .lorM«'y  City— .lersey  City  Grocery  Co.  will  build  ware- 
house   at    Divi.Mioii    and    8th    St, 

I'cMin..  ilutler — Plans  prepared  by  Harry  Wirner,  Arch.,  711 
Monroe  St.,  for  2-Htory,  48xl84-ft.  garage  for  Kramer  Bros.. 
116   lOast   Wayne  St.     Estimated  cost,  $25,000. 

IVnn..  (IrttyMbiirK — Plans  being  iirepared  by  Oemmel  &  Blll- 
mver,  Arih.,  York,  for  3-Htory,  51xX8-ft.  garage  for  George 
F.    Kverhart.      lOstimated   cost,    $20,000. 

I'enn.,  McDonnlil  Carnegie  .Steel  Co.,  subsidiary  of  U.  S. 
Steel    Corj)oratii>ii,    i)lans    to    build    plant. 

I'enn..  I>hllnilelphln — Plans  being  prepared  by  Sauer  & 
Hahn,  Arch..  1172  Chestnut  St.,  for  4-story,  40xll0-ft.  store 
and  warehouse  with  3-story.  70x72-ft.  wing  at  Front  and 
Y'ork   St.   for   Derbyshire   Bros.,   2418   North   P^ront  St. 

i'enn..  I'hilndelphin — Plans  being  prepared  by  Morris  & 
Erskine.  Arch.,  Crozer  Bldg.,  for  4-story,  50xl00-ft.  factory 
on   Stenton  Ave.   for  Leeds  and  Northrup  Co.,   4901  .Stenton  St. 

I'enn.,  rittMburgh — Elliott  Manufacturing  Co.  of  Pitts- 
burgh,   6905    Sus(juehanna   St.,    plans   to   enlarge   plant. 

I>.  C..  Wlshlngton — Plans  being  prepared  by  Oscar  Vogt, 
Arch.,  Corcoran  Bldg.,  for  3-story  warehouse  for  Peter  Lat- 
terner.      Estimated    cost,    $10,000. 

Vn..  Charlottesville — Press  reports  Harry  H.  Hollander,  604 
Columbian  Bldg.,  Washington,  D.  C,  representing  northern 
capitalists,   negotiating   for  site   for  shoe   factory. 

Va..  Cornwall — South  River  Lumber  Co.  plans  to  build 
sawmill. 

Va..  Kredericksburgr — Walter  Wilson,  Milford,  plans  factory 
at    Fredericksburg. 

Vn..  Hopewell- — (City  Point  post  office) — Plans  prepared 
by  W.  R.  Miller  Co.,  Smithfield  and  Water  St.,  Pittsburgh, 
Penn.,  for  steel  plant  for  Virginia  Steel  Corporation.  Esti- 
mated cost,  $1,100,000.  Walter  Sachs,  Petersburg,  interested. 
Noted   Apr.   13. 

Va..  Luray — Mims  Concrete  Products  Co.  plans  to  build  2- 
story.    30x60-ft.    factory.      J.   R.   Mims,   Pres.   and   Mgr. 

\a.,  Pulaski — Plans  being  prepared  by  Frank  Stone  for 
plant   for  Pulaski   Foundry   and   Machine  Co. 

Va..  <iuantico — International  Steel  Plate  Co.  will  build 
80x200-ft.  plant.  Estimated  cost,  $50,000.  Thomas  J.  Shea, 
Pres. 

W.  Va.,  Charleston — Rollin  Chemical  Co.  plans  to  build  an 
addition   to   its   plant   at   Charleston. 

\V.  Va..  KIkview — Columbian  Carbon  Co.,  New  York,  N.  Y.. 
plans   to   build    plant   at    Elkview. 

VV.  Va..  Huntington — Plans  being  prepared  for  2-story,  40x 
75-ft.   factory   for  H.  L.  Huff,   Louisville,   Ky. 

IV.  C.  High  Point — E.  A.  Bencini  will  build  2-story,  50x150- 
ft.   brick   garage   at  High   Point. 

IV.  C,  High  Point — High  Point  Hosiery  Mills  plans  ad- 
dition  to   factory. 

N.  C,  Reldsville — J.  R.  Shreve  will  rebuild  iron  works  mill 
at   Reidsville.      Estimated  cost,   $15,000. 

N.  C,  Rockinghnm — Steele  Cotton  Mills  will  enlarge  plant 
at    Rockingham. 

N.  C,  Scotland  IVeck — N.  P.  Josey  Guano  Co.  will  rebuild 
plant  recently  destroyed  by  fire  with  loss  of  $50,000. 

(;a.,  Atlanta — Carolina  Portland  Cement  Co.  will  rebuild 
warehouse.     P.  G.  Hanaham,  Vice-Pres.  and  Gen.  Mgr. 

<;a.,  Brunswick — Brunswick  Marine  Construction  Co.  plans 
shipbuilding  plant.  Estimated  cost.  $100,000.  J.  L.  Nilson 
in    charge. 

Gn.,  Columbus — Americus  Automobile  Co.  plans  3-story 
garage.     T.   E.  Lockwood,  Arch. 

Fla.,  Pensacola — W.  B.  Ferris  and  associates  plan  ship- 
building  plant   at   Pensacola. 

Fla.,  Tallahassee — W.  H.  Rugeley  will  rebuild  grist  mill  at 
Tallahassee. 

Fla..  Webster — Bids  will  be  received  until  July  1  for 
creamery  for  Dixie  Food  Products  Co.  Estimated  cost,  $15,- 
000. 

Ala.,  Attnlla — National  Pipe  and  Foundry  Co.  will  build 
plant    at    Attalla. 

Ala.,  Blounts-ville — J.  R.  Brown.  Ralph  Brown  and  C.  E. 
Waldop    will    build   heading   mill.      Estimated   cost,    $25,000. 

Ala.,  Decatur — Gulf  Compress  Co.  will  build  cotton  ware- 
house   and    compress.      T.    M.    Jones,    Pres. 

Ala..  Sheffield — Sheflield  Cotton  Co.  will  rebuild  compress 
recently   destroyed   by   fire.      Estimated   cost,    $60,000. 
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MiMN.,  (iulfport — Skinner  WaterpiooflnK  Co.  plans  to  build 
factory. 

La.,  Slireveport — Con.solidated  Oil  Refining  Co.,  .St.  Louis, 
Mo.,    plans   refinery   at   Shreveport.      Estimated   cost,    $60,000. 

Toiiii.,  Ilrintol — King-Locliwood  Overall  Manufacturinpr  Co. 
will  build  factory.  Estimated  cost,  $10,000.  C.  U.  Kearfott, 
liristol.    Ar(  h. 

Teiin.,  ('Iiiittan»t>(;;n — H.  V.  Kell  &  Co.,  Griffln.  Ga.,  will 
build   warehouse  and    refrigerator  plant  at  Chattanooga. 

Tenn.,  Loudon — Loudon  Hosiery  Mills  plan  3-story  addi- 
tion  to   factory.      Estimated   cost,   $2.'j,000. 

Ky.,  IlurkrNvtIle — Farmers  Loose  Leaf  Co.  will  build  ware- 
house.    T.   J.  Ijasyhon,  .Secy. 

Ky.,  I^exinKton — Kentucky  Parfay  Co.  will  build  plant  at 
Lexington.      W.    Jule    Day,   Louisville,    Gen.   Mgr. 

Ky.,  LouiNville — Ohio  Kails  Dye  and  Finishing  Works  will 
build  warehouse  at  733  East  Madison  Ave.  Estimated  cost, 
.$10,000. 

OIlio,  Canton — C.  D.  Bartlett  Lumber  Co.  plans  to  build 
plant   at   Canton. 

Ohio,  Canton — Canton  Provision  Co.  granted  permit  for  ad- 
dition to  plant  on  Carnahan  Ave.,  N.  E.  Estimated  cost,  $10,- 
000. 

<»hio,  Clnciunatl — Queen  City  Printing  Co.  contemplates 
addition    to   plant   on    South   St.   Tiebig   &  Lee,    Arch. 

Ohio,  Cleveland — Plans  being  prepared  for  1 -story  garage 
for  Halle  Bros.  Co.  Estimated  cost,  $20,000.  S.  P.  Halle, 
Euclid   Ave.   and   East    12th   St.,   Pros. 

Ohio,  Cleveland — Plans  prepared  by  John  Kalsh,  Arch., 
4500  Euclid  Ave.,  for  2-storv  factory  at  Superior  Ave.  and 
East  34th  St.  for  Musteo  Heater  Co.,  3008  Cedar  Ave.  Esti- 
mated   cost,    $30,000.      Noted    Jan.    27. 

Ohio,  Cleveland — Plans  prepared  for  addition  to  plant  of 
National  Screw  and  Tack  Co.,  Stanton  Ave.  Estimated  cost, 
$16,000. 

Ohio,  Cleveland — Plans  being  prepared  by  W.  W.  Hodges 
&  Co.,  Arch.,  1216  Schofleld  Bldg.,  for  six  4-story,  70xl50-ft. 
factory  buildings  for  J.  H.  Rook,  508  Williams  Bldg.  Esti- 
mated   cost.    $200,000. 

Ohio,  Cleveland — Plans  prepared  for  2-story,  60xl00-ft. 
factory  for  West  Steel  Castings  Co.,  80!')  East  70th  St.  Esti- 
mated cost,  $20,000.  F.  Baird,  504  Bangor  Bldg.,  Arch.  Noted 
Jan.   20. 

Ohio,  Cleveland — Plans  being  prepared  by  Gaylord  W. 
Feaga  Co.,  Citizens  Bldg.,  for  11  factory  buildings  for  Willard 
Storage  Battery  Co. 

Ohio,  Columbus — Oliver  P.  Ward  Co.  plans  factory  at  Co- 
lumbus.     O.    P.    Ward.    Secy,    and   Gen.    Mgr. 

Ohio,  Hubbard — Standard  Car  Construction  Co.  will  build 
plant.      Estimated    cost,    $1,000,000. 

Ohio,  Jackson — Standard  Slag  Co.  plans  to  build  plant  at 
Jackson. 

Ohio,  Kent — Erie  R.R.  plans  coal  crushing  plant  at  Kent. 
R.  E.  Woodruff,  Marion,  Division  Supt.,  Kent  Division.  Esti- 
mated cost,  $3.5,000.  R.  S.  Parsons,  50  Church  St.,  New  York, 
N.   Y.,   Ch.    Engr. 

Ohio.  Massillon — Ideal  Wheel  Co.  plans  to  build  factory. 
A.    W.    Ferrin.    Supt.    local    plant. 

Ohio,  Sandusky — Plans  prepared  for  additions  to  plant  of 
Bayview  Foundry  Co. 

Ohio,  Springfield — Elliott  Co.  of  Pittsburgh,  6905  Susque- 
hanna .St..  Pittsburgh,  Penn.,  purchased  business  of  Lagonda 
Manufacturing  Co.  at   Springfield,  and  plans  to  enlarge   plant. 

Ind.,  Indianapolis — McCoy  &  Garten  plans  warehouse  at 
Senate   and    Merrill   St.      Estimated   cost.    $12,000. 

Ind.,  Montpelier — National  Steel  Casting  Co.  plans  to  en- 
large plant.      Estimated   cost,   between   $25,000  and   $75,000. 

Mich.,  Alma — Michigan  Sugar  Co.  plans  to  enlarge  plant 
at    Alma.      Estimated    cost.    $40,000. 

Mich.,  Battle  Creek — Plans  being  prepared  by  M.  J.  More- 
house, Arch.,  343  South  Dearborn  St.,  Chicago,  111.,  for  5- 
story,  109xl58-ft.  warehouse  for  Kellogg  Toasted  Corn  Flake 
Co. 

Mich.,  Battle  Creek — Bids  will  soon  be  received  for  factory 
at  Battle  Creek  for  Rich  Twist  Drill  Co.,  Chicago,  111.  Esti- 
mated   cost,    $45,000.      Noted    Apr.    27. 

Mich.,  Charlotte — Gold  Value  Engine  Co.  plans  to  build 
factory. 

Mich.,  Detroit — Columbia  Brewing  Co.,  227  Catherine  St., 
will   build   garage   on   Catherine   St. 

Mich.,  Detroit — Plans  being  prepared  by  Albert  Hahn  and 
E  Wilby.  Arch.,  58  Lafayette  Blvd.,  for  2-story,  136x294-ft. 
and  95xi69-ft.  factory  for  Curtis  Publishing  Co.,  138  Lafay- 
ette Blvd.     Estimated  cost,   $100,000. 

Mich.,  Detroit  ^ — Fort-Brooklyn  Realty  Co.  plans  2-story 
warehouse  on  Fort  St.  Estimated  cost,  $15,000.  Frank  Davis, 
Statler  Hotel,  Arch. 

Mich.,  Detroit- 
Detroit. 


-Iceless  Refrigerator  Co.  will  build  plant  at 


Mich.,  Detroit — Zenith  Carburetor  Co.  will  build  addition  to 
plant  on  Hart  St. 

Mich.,  tJrand  Rapids — Plans  being  prepared  for  plant  on 
Market  Ave.   for  Consumers  Ice  Co. 

Mich.,  Grand  Haplds — (Official) — Bids  will  be  received 
about  June  1  for  2-story.  50x200-ft.  factory  for  Grand  Rapids 
Blow  Pipe  and  Dust  Arrester  Co.  Wernetts,  Bradfleld  &  Mead, 
Houseman  Bldg..  Arch.     Noted  Apr.  20  and  27. 

Mich.,  Grand  Hapids  —  Welch  Furniture  Co.  will  build 
factory    at    Grand    Rapids. 

Mich.,  Kalamazoo — Plans  prepared  by  G.  G.  Worden.  Arch.. 
Kalamazoo  Bank  Bldg.,  for  2-story.  25x45-ft.  laboratory  and 
service  building  for  Harrow  Spring  Co.  Estimated  cost,  $10,- 
000.     A.  W.  Gregg,   Mgr.     Noted  Apr.  27. 


-Mich.,  Kalamazoo — Plans  being  prepared  by  F.  D.  Van 
Valkenl)erg,  Arch.,  Kalamazoo  Bank  Bldg..  for  2-8tory,  140x 
260-ft.  factory  for  Lane  Motor  Truck  Co.  Estimated  cost, 
$50,000.      M.    H.   Lane,   interested.      Noted    Mar.    16. 

Mich.,  MuMkcKon — Brunswick-Balke-Collender  Co.  will 
build  factory  at  Muskegon. 

ill.,  Algonfiuin — Pi-ters  Bros.  Manufacturing  Co.  will  build 
addition   to  factory.      Estimated   cost,   $15,000. 

III.,  Chlcavro — Bv-I'roducts  Coke  Co.  contemplates  building 
steel    plant.      Estimated    cost.    $10,000,000. 

III.,  Chicago — Cole  Manufacturing  Co..  3218  South  Western 
Ave,  plans  2-story  factory  at  2428  Bross  Ave.  Merritt  J. 
Morehouse,    343    South    Dearborn    St.,    Arch. 

III.,  Chicago — Contract  will  soon  be  awarded  for  2-story, 
40xlOO-ft.  factory  for  Hirst  &  Begley.  2013  .Mendell  St.  Esti- 
mated cost,  $20,000.     R.  G.  Pierce,  10  South  La  Salle  St..   Arch. 

III.,  Chicago — James  Manufacturing  Co.,  1120  West  Mon- 
roe St.,  plans  3-8tory  addition  to  plant.  Estimated  cost,  $15,- 
500.      R.   G.   I'ierce,    10   South   La   Salle   St.,   Arch. 

III.,  Chicago — Plans  being  prepared  by  M.  J.  Morehouse, 
Arch.,  343  South  Dearborn  St.,  for  4-story,  159xl85-ft.  manu- 
facturing  building   for  Kohl   Manufacturing  Co. 

III.,  Cliieago — Plans  being  prepared  by  M.  J.  Morehouse, 
Arch.,  343  South  Dearborn  St.,  for  1-storv,  120xl44-ft.  print- 
ing plant  for  Spofford,  White  Co.,  510  Throop  St. 

III.,  Kast  St.  Louis — H.  M.  T.  Chemical  Co..  recently  incor- 
porattMl   plans   to   build   factory  at   East   St.   Louis. 

III.,  Springfield — I'lans  being  prepared  by  Helmle  &  Helmle, 
Arch..  805  Ferguson  Bldg.,  for  3-story,  10x80-ft.  laundry  for 
v.  E.  Schuster. 

Wis.,  Berlin — Bids  will  soon  be  received  for  2-story,  60x75- 
ft.  reinforced-concrete  factory  for  Berlin  Fabric  Co.  Esti- 
mated cost.  $17,000.  Henry  Auler,  Oshkosh,  Arch.  Noted 
Apr.    20. 

Wis.,  Cudahy — Federal  Rubber  Manufacturing  Co.  plans 
to  enlarge  plant  at  Cudahy. 

Wis.,  Milwaukee — Hugo  Deuster,  271  Farwell  Ave.,  granted 
permit  for  garage  and  stable  on  5th  Ave.  Estimated  cost, 
$36,000. 

Wis.,  Oshkosh — Plans  being  prepared  by  J.  F.  Dreger, 
Arch.,  for  2-storv,  100xll5-ft.  garage  at  Jefferson  and  Merritt 
St.    for    Thorn    Auto    Co.      Noted    Mar.    16. 

Minn.,  .VIbert  Lea — Brite  Lite  Co.  plans  2-story  factory. 
Estimated    cost,    $25,000. 

Minn.,  Minneapolis — Chute  Realty  Co.,  7  University  Ave., 
N.  E.,  granted  permit  for  1 -story  factory  at  15  2nd  St.  Esti- 
mated   cost,    $12,000. 

Minn.,  Minneapolis — W.  L.  Harris  Realty  Co.  plans  1-story 
garage  at  10  East  18th  St.     Estimated  cost,  $12,000. 

Minn.,  Minneapolis — A.  Huhn  Elevator  Co.  plans  terminal 
elevators  at  13th   St.  and   Hiawatha  Ave. 

Minn.,  Minneapolis — Minneajiolis,  St.  Paul  &  Sault  Ste. 
Marie  Rv.  will  build  grain  elevator.  Estimated  cost,  $1,000,- 
000.      C.   N.   Kalk,    317   2nd   Ave.,   Minneapolis.   Ch.    Engr. 

Minn.,  Minneapolis — Plans  being  prepared  for  addition  to 
plant  at  2207  University  Ave.  for  Russell  Grader  Manufactur- 
ing  Co. 

Minn.,  Minneapolis  —  Twin  City  Trading  Co..  24th  and 
Southeast  Elm  .St.,  plans  grain  elevator  at  Elm  and  25th  St. 
Minn.,  St.  I'aul — Plans  prepared  for  cold-storage  plant  for 
Central   Warehouse  Co. 

Minn.,  St.  Paul — Plans  being  prepared  by  Long,  Lamoreaux 
&  Long,  Arch.,  830  Hennepin  Ave.,  for  addition  to  factory  at 
Lowrv  Ave.  and  River  St.  for  M.  A.  Gadney.     Estimated  cost. 

$15,000. 

Minn.,  South  St.  Paul — Plans  being  prepared  for  packing 
plant  for  Armour  &  Co.,  Union  Stock  Yards,  Chicago.  111. 
Estimated    cost,    $2,000,000.      J.    Ogden    Armour,    Pres.      Noted 

Nov.   4. 

Kan.,  Hutchinson — Kansas  Packing  Co..  Rorabaugh-Wiley 
Bldg.,  will  remodel  plant.  Estimated  cost,  $100,000.  H.  P. 
Chesley,   Pres. 

Knn^  Pittsburgh — Plans  being  prepared  by  Clyde  Mack, 
Arch.,  6  West  43rd  St.,  Kansas  Citv,  Mo.,  for  1-storv,  75x170- 
ft.  garage  for  F.  H.  Fitch,  1012  Baltimore  St.,  Kansas  City, 
Mo.      Estimated   cost,    $20,000. 

!Veb.,  Omaha — T.  Bronderslav  will  build  garage  at  3814 
Parnam   St.      Estimated   cost,    $30,000. 

Neb.,  Omaha — Bids  will  soon  be  received  for  superstructure 
for  2-storv,  44xl32-ft.  creamery  for  Graham  Creamery  Co., 
1617    Howard    St.      Estimated    cost,    $25,000.      Noted    Apr.    13. 

Neb.,  Omaha — Nebraska  &  Iowa  Mercantile  Co.  plans  3- 
story    warehouse. 

Mont.,  Great  Falls — Plans  being  prepared  by  Henry  Hall 
.Tohnson,  Arch.,  for  3-story  factory  at  3rd  Ave.  and  4th  St. 
for   Great    Falls   Creamery   Co.      G.   Calvin   Bower,    Pres. 

Mo.,  Carthage — Carthage  Foundry  and  Machine  Works  plan 
factory  at  Main  and  Limestone  St. 

Mo.,  (iailoway — D.  M.  Sears  Pickling  Co.,  Ft.  Wayne,  Ind., 
plans   salting   station   at   Galloway. 

Mo.,  Huninnsville — D.  M.  Sears  Pickling  Co.,  Ft.  Wayne, 
Ind.,   plans   salting   station   at   Humansville. 

Mo.,    North    Kansas    (Ity — Midland    Milling    Co.    plans    flour 

mill  at  Woodland  Ave.  and  Armour  Rd. 

Mo.,  St.  Louis — Funstein  Bros.  &  Co.  plans  6-story  factory 
at  2nd  and  Spruce  St.     P.  B.  Fouke.   Pres. 

Mo.,  AVebb  City — Plans  being  prepared  for  2-story.  64x86- 
ft.  garage  and  showroom  for  Overland  Automobile  Co.  Esti- 
mated cost.   $10,000.     W.   R.  Dunham,  I^ocal   Representative. 

Ark.,  Bridge  .lunction — (Erin  post  office) — Brenner  Vine- 
gar Co.,  Marion,  plans  to  build  plant  at  Bridge  Junction. 
Estimated   cost,   $50,000.     J.   A.   Brenner,   Pres. 
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Ark..  ^I^nrlnnnii  Miiiliinnii  ('iitlmi  ('iiiiiiirt'HH  Co.,  rucftitly 
orRiiiilxiMl.    will    liiilM    i'iiMi|>i'*'HH    III    .MiiiImmiiu. 

.\rk.,  'IVtnrknnn  ."^l.  I.ihiIh,  Iiom  Miiiintiiln  H  Kouthorn 
Ity.  roiili-inpliilin  s-hIhII  i<mkIih<  Iii<iin<-  K  A  illKlley.  Itltll- 
wiiy    lOxrliiinui'    MIiIk.,    SI.    I.kiiIn,    .Mn  .    I'h.    lOiiKr. 

Tra..  Millfiir — Alillvt\i<  I'iormviI  IliUk  Co.  |iluiiN  kiln,  200,000 
lirli-U    <u|iiuliv. 

'IV*.,  nallnn—'rroy  I.nundry  Co.  pluiiH  ntciiin  liuiiulry  pinnt. 
KMtliimlcil    I'liHl,    ITiO.DOO. 

'IV»..  I'll  I'ltHit  I'liitiH  pr«<|mi'i>il  liv  TniHl  &  TroHt,  Arch., 
for  4-»tli>ry,  '.Mixl  ITi-ft,  wiirclioUNii  fiii'  "Kriikuui-r,  Zork  A  .Moytv 
ICatliniili'il    niNl.    triD.dOii       .Niiloil    I  >im-,    :in. 

Trk.,  llwuHlun-  .Si>\ilh<>rM  Dmik  t'o.  iiIiiiih  3-Htorv  liulIilliiK 
ftt   l'r««Hton  iiiid  Cruwford  .'^l.      lOiillnintctf  io»t,  $SO.O0O. 

TrxM  I.ubbfM^k— W.  K.  Hill  plnnH  to  liullil  Hour  mill  at  I.uli- 
book. 

Tr«M  Mr»ln — I'Iiidm  brliiK  pri-imri'il  fur  furfory  for  Utili'r- 
Iirlxr  \Vliiil..\v  (tliiHK  Co..  TlllHu.  OUlii  l-lMlliimtPil  cent,  Isri.OOO. 
C.   M.   rniilmr.l.   I.sVi   West   Snl  ,S|.,  TuIhii.    lOintr. 

'trx.,  Snn  .\n«»nlw — Tixilm  Iti'llniiiK  Co.  will  liulld  pliint  iit 
Snn    Anloiiln.      Kraiik    K.    Mlildhton.    .Mur. 

Tf«.,  Snn  .Salm  Snn  Siilin  Mill  and  Kloviitor  Co.,  rocontly 
Inc-orporiitcd.  plaiiH  Ki'lat  mill  nnd  Kioln  devntor.  J.  I.  C^urHon, 
IntrrcsU'd. 

Tc«..  Trxna  City— Texas  CItv  Unndlo  Co.  will  enlarge  plant 
nt   TfXUH   city. 

Trx.,  Venn— Farmers  Rlevator  nnd  Storngo  Co.,  recently 
Inciirpornted,  will  build  grain  elevator.  J.  K.  May,  Inter- 
CHtfd. 

«»klii..  \«lii — Amcrlcnn  Olnss  Cnnket  Co.,  Okl.'ihoma  City, 
will    Iniild    plant    at    Ada.       KMtlmntcd    cost.    $2(lii,(lOO. 

WiiNh..  SfiiKIr — (Treat  Northern  Ity.  plans  2  warehouses  on 
HnllrnM.l  Ave.  i:.-<tiinated  cost.  $15,000.  A.  H.  HoKeland,  St. 
J'aul.     .Minn..    Ch.     lOnjtr. 

WnHli..  Senttie — Press  reports  state  Olympic  Fruit  and  Can- 
ning Co.    plan.s   factory  nt   Seattle.      Estimated   cost,    $2ri.0O0. 

Ore.,  nrnil — Shcvlin-Hlxon  Co.  will  build  lumber  mill  addi- 
tion  lo  plant. 

Ore..  Portlnnal — Plans  being  prepared  by  Houghtaling  S: 
Dougnn,  Arch.,  for  3-story  automobile  and  garige  building  at 
11th  and  Hurnslde  St.  for  Dulmage  Malev  Auto  Co.  U.sti- 
mated   cost.   $;tO.OOO. 

Ore..  Portlnnil — F  C.  Knapp,  Pres.  of  Peninsiila  i. umber 
Co.,  interested  in  construction  of  shipbuilding  plant  at  foot 
of  McKenna   Ave. 

Ore..  Hoseliurg — W.  F.  Drager,  Salem,  plans  addition  to 
packing   plant  at   Ftoscbuig. 

Cnilf..  llniiford — Plans  being  prepared  for  3-story  flour 
mill    for    H.    <;.    Lacey    Co. 

Cnllf..  Long  Ilenoh — .American  Products  Co.  contemplates 
addition    to   potash   factory.      I.   N.   Naylor,   Mgr 

rnlir..  \nvelencin — (Orange  post  office) — Wahtoke  Citrus 
Association  had  plans  prepared  for  packing  plant.  Estimated 
cost.  $10,000. 

Cnllf..  Snopjunento — Southern  Pacific  Co.  plans  tank  shop 
and  boiler  house.  Estimated  cost,  $6.5.000.  W.  Hood,  Flood 
Bldg.,   San   Francisco.   Ch.    Engr. 

Cnllf.,  Snn  FranriNco — J.  K.  Bigelow  granted  permit  for  2- 
storv  garage  on  Bush  St.  Estimated  cost,  $32,500.  Noted 
Dec.   2. 

«iue.,  Kenognnil — Price  Bros.  &  Co.,  Ltd.,  56  St.  Peter  St., 
Quebec,  plans  .•id<litions  to  lumber  mills  at  Kenogami.  Esti- 
mated   cost,    $200,000.      A.    Whipple,    Arch. 

<tue.,  MontrenI — Plans  being  prepared  by  W.  A.  Mahoney, 
.\rch..  Giielph.  Ont.,  for  addition  to  plant  of  Canada  Stove 
Co.,    Montreal. 

Onl.,  Berlin — Onward  Manufacturing  Co.,  King  St.,  W., 
plans   factoiy   at   Berlin.     Estimated   cost,    $10,000. 

Ont.,  nienheini — Springstein  &  Co.  will  rebuild  garage  and 
Jiutomobile  repair  shops. 

Ont.,    Hnniilton — Ford     &    Featherstone,     J 
conteniplate.s   l)uilding   factory   at   Hamilton. 

Ont.,  Hamilton — Gr.aselli  Chemical  Co.  granted  permit  for 
.nddition   to   plant   on   Burlington   St.      Estimated   cost,    $30,000. 

Ont.,  lionilon — Ford  !Motor  Co.,  Detroit.  Mich.,  plans  addi- 
tion to  factory  in  London.  Estimated  cost,  $75,000.  W.  Smith, 
T-iOndon.    Mgr. 


King    St.,    W., 


-Goodyear   Tire  and   Rubber  Co.   plans 
ind    Lake    Stone    Rd.      Estimated    cost, 


Ont.,    Xew   Toronto 

factory    at    Ninke    St. 

$200,000. 

Ont..  Toronto — Campbell  Flour  Mills  Co.,  Ltd.,  will  build 
cooperage  plant  and  storage  building  at  Toronto. 

Ont.,  Toronto — E.  W.  Gillett  Co.  will  build  flour  mill  and 
grain    elevator    at    Liberty    and    Pardee    St.      Estimated    cost, 

$13,000. 

Ont.,  Toronto — Toronto  Harbor  Commissioners  will  build 
machine  shop  on  Don  Division,  near  Mill  St.  Estimated  cost, 
$13,500. 

]tlnn.,  Brandon — Imperial  Oil  Co.  granted  permit  for  ware- 
house.     Estimated    cost,    $10,000. 

Man..  St.  Boniface — Rice  Malting  Co.  will  rebuild  factory 
destroyed  by  fire  with  a  loss  of  $300,000.     H.  Rice,  Mgr. 

Alta.,  Leduc — Cooperative  Elevator  Co.  contemplates  build- 
ing  elevator.      F.    Sangster,    interested. 

Bids    In    and    Contracts    Awarded 
Slaine,   Rumforcl — Contract   for   2-story,    50x200-ft.   addition 
to   plant   of   Coated   Paper   Co.   awarded   to   H.    P.    CUMMINGS 
CONSTRUCTION  CO.,  Ware,  Mass.     Noted  Apr.  27. 

N.  H.,  Manchester — James  Ried,  431  Granite  Ave.,  will 
build  1-story,  7Sx89-ft.  garage  by  day  labor.  Estimated  cost, 
$35,000. 


MnMM.,  HoMloii  (South  MoHlonI  -(Oftlcliil )  -Gillette  Safety 
ItMKor  Co.  awiiiili'd  <-onlrMct  for  faclorv  lo  W.  A.  &  11.  A. 
IC(M)T.    INC.,    I    He  neon   St.,    HoHton.    at    $107,000, 

MnHM..  CnnihrlilKf  Contract  for  3-Htory,  ri7xKl-ft.  addition 
In  III. ml  of  Caiiil, ridge  Paper  Box  <;o.  awarded  to  J.  M.  &  C.  J. 
lirCK  I.i;Y,     li;i     h'tih-ral    St,,    ItoMton. 

>inMH„  l.ynn  Low  bldH  r<MClve<l  for  factory  for  Ciiinpbell 
lOli'drlc  Co.,  17  Stewart  St.,  aH  folIowH:  J.  A.  Glenn,  $31,2aO; 
William  N.  llalley  Co.,  $»n,'.I.SO;  .lohn  T.  .Scully  Foundation 
Co.,    $3;i,30n.      Noted    Doc.    1«    ami    Jan.    C. 

MnxM.,  IV«MV  Bedford -(Ofllclan  —  n.  J.  Sullivan,  660  Cot- 
laK''  SI.,  will  iMiIld  l-Hlory.  20x70-ft.  gaiage  by  day  labor. 
EHtlioMled   .o.Ml.   $10,000.     Niite.l   Apr.   6. 

>lnMM..  S|irlnKtlelil  Sprlngllelil  Apron,  Cont  and  Towel  Sup- 
ply Co.,  l-"iiinl(lln  Sl„  awarded  contract  for  laundry  building 
to'  \V.  II,  ROW  I'I.  1 01  Tri-mont  St.,  lioMton.  lOHtlmatcd  cost, 
$15,000.      N.ileil    .Mar.    .-lO. 

KIhnm..  WlllliniuiKetl  -Contract  for  3-Htory,  42x  150-ft.  factory 
for  1>.  VV.  Van  \all<<iiberg,  3!)  Pearl  St..  HolyoUe.  awai-dod  to 
LEltoY  E.  SAIITU,  ,12  Clark  St.,  Holyoke.  EHtlniated  cost, 
$25.00(1. 

Conn..  Bridgeport — Bridgeport  Metal  Manufacturing  Co. 
awar-.leil  conlracl  for  2-Htory  factory  to  FLYNT  lUIILDINQ 
AND  CONSTUCCTION  CO.,  30  Church  St.,  New  York,  N.  Y. 
ICstinialed    cost.     $40,000. 

Conn..  Ilnrtford  —  Contract  for  l-stor.v,  95xl01-ft.  ware- 
hou.se  for  Kendall  Refining  Co.,  600  Wlndson  St.,  awarded  to 
H.  WALES  LLMES  CO,,  134  State  St..  Merlden.  Estimated 
cost,    $11,000. 

Conn.,  Hartford  —  Meyer  &  Mendelsohn  awarded  contract 
for  4-.storv,  !i7xl39-ft.  warehou.se  to  LEWIS  A.  MILLER,  20 
Church    St,,    Merlden.      Estimated    cost,    $35,000. 

Conn..  Ilnrtrord — Packard  Motor  Car  Co.  awarded  contract 
for  70x21 2-ft.  garage  at  Park  and  Washington  St.  to  LEVER- 
ING .>t  GAUUIGPES  CO.,  552  West  23rd  St.,  New  York,  N.  Y. 
Estimated    cost,    $80,000. 

Conn.,  Hartford — Contract  for  3-story  garage  and  service 
plant  at  ,\svluni  and  Hurlburt  .St.  for  Willvs-Overland  Co., 
Toledo.    Ohio,    awarded    to    F.    T.    LEY,    Springfield. 

4'onn.,  Merlilen — Contract  for  2-story,  73x101 -ft.  cold-stor- 
age plant  for  William  Cahill,  57  Colony  St.,  awarded  to  H. 
WALES    LINES   CO.,    134    State   St.      Estimated    cost,    $40,000. 

Conn..  ThomaHton — Plume  &  Atwood  Manufacturing  Co.. 
470  Bank  St..  awarded  contract  for  1-story,  78xl75-ft.  factory 
to  H.  WALES  LINES  CO.,  134  State  St.,  Merlden.  Estimated 
cost,   $25,000.      Noted   Apr.    fi. 

Conn.,  Waterliury — (Official) — Low  bids  received  on  gen- 
eral contract  for  ]00xl60-ft.  factory  for  A.  H.  Wells  &  Co., 
Inc.,  as  follows:  H.  Wales  Lines  Co.,  Barnum  Ave.,  Bridge- 
port, at  $23.2011;  Lewis  A.  Miller,  at  $24,239;  Valcourt  &  La- 
croix,   95    Bank   St.,   Waterbuiy,   at   $24,285.     Noted   Apr.    13. 

N.  Y..  Bufl'alo — Pierce  Arrow  Motor  Car  Co,  awarded  con- 
tract for  l-storv  ad.lition  to  plant  at  1661  Elmwood  Ave.  to 
ABERTHAW  CONSTRUCTION  CO.,  Elmwood  Ave.  Estimated 
cost,   $100,000.     Noted   May  4. 

N.  Y.,  Cold  Spring — Contract  for  6-story,  110xl40-ft.  ware- 
house for  F.  F.  Dve,  1271  Jefferson  St.,  Buffalo,  awarded  to 
BROWN  LOWE  &  CO.,   Schenectady. 

N.  Y..  New  York — (Borough  of  Brooklyn) — Contract  for  2- 
storv  garage  for  Wallace  Jones,  Waverly  Ave.,  awarded  to 
PETER  GITTHY.   926   Broadway.      Estimated  cost.   $15,000. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — (Official) — Con- 
tract for  7-story.  S5xlO0-ft.  reinforced-concrete  factory  for 
Pathe  Freres  Phonograph  (io.  on  Grand  Ave.  between  Flush- 
ing and  Park  Ave.  awarded  to  TURNER  CONSTRUCTION  CO., 
11   Broadway,   Manhattan. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Contract  for 
3-storv,  19x80-ft.  garage  for  C.  Steele,  83  East  61st  St., 
awarded  to  RICHARD  DEEVES  &  SON,  309  Broadway.  Esti- 
mated cost,  $25,000.     Noted  Apr.  6. 

N.  Y.,  Rochester — Contract  for  masonry  for  1 -story,  72x 
115-ft.  laundrv  on  St.  Paul  St.  for  Cornelius  Schaeffer,  495 
Garson    Ave.,    awarded    to   JACOB   KODWEIS,    151    Hollenbeck 

St.     Estimated  cost.  $15,000. 

N.  Y.,  Wellsville — (Official) — Contract  for  addition  to  plant 
of  Kerr  Turbine  Co.  awarded  to  WARREN  CONSTRUCTION 
CO.,   Jamestown. 

N.  J.,  Camden — Crew  Levick  Co.,  Land  Title  Bldg.,  Phila- 
delphia, Penn..  awarded  contract  for  service  and  storage 
building  at  Camden  to  F.  A.  HAVENS  &  CO.,  845  North  19th 
St.,   Philadelphia,   Penn. 

N.  J.,  Camden — New  Jersey  Leather  Co.  awarded  contract 
for  2-story,  110x250-ft.  factory  to  A.  RAYMOND  RAFF,  1635 
Thompson   St.,   Philadelphia,   Penn. 

N.  J.,  Jersey  City  —  Contract  for  10-story  reinforced-con- 
crete cold-storaee  warehouse  for  Swift  &  Co.  awarded  to 
BLOME  SINEK  CO.,  1540  Equitable  Bldg.,  New  York,  N.  Y. 
Estimated    cost,    $275,000. 

Penn.,  North  Wales  —  Contract  for  addition  to  plant  of 
Montgomerv  Mills.  Inc.,  awarded  to  JAMES  P.  FARREL  & 
CO.,   1619   Sansom   St.,  Philadelphia.     Noted   May   4. 

Penn.,      Philadelphia  —  Contract     for     4-story  addition     to 

factory    of    Alexander    Bros..    410    North    4th    St.,  awarded    to 

TURNER   CONCRETE   STEEL   CO.,    1713   Sansom  St.,    at    $75,- 
000.     Noted   Apr.   27. 

Penn.,  Philadelphia — Contract  for  warehouse  for  A.  J. 
Drexel  Estate  awarded  to  SMITH,  HARDICAN  CO.,  1606 
Cherry   St. 

Penn.,  Philadelphia — Electric  Storage  Battery  Co.  awarded 
contract  for  8-storv,  75xl25-ft.  factory  at  19th  St.  and  Alle- 
gheny Ave.  to  WILLIAM  STEEL  &  SONS  CO.,  1600  Arch  St. 
Estimated    cost,    $250,000.      Noted    May    4. 

Penn.,  Philadelphia — Contract  for  factory  at  54th  St.  and 
Paschall  Ave.  for  Joseph  K.  Marshall.  8  South  52nd  St.,  award- 
ed to  SMITH-HARDICAN  CO.,  1«*.6  Cherry  St.,  at  $12,000. 
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I>enn„  Soranton — Contract  for  service  station  for  Ford 
Autoniol)ile  Co.  awarded  to  LUDWIG  T.  STIPP.  Estimated 
cost,    $r,(l,00n.      Noted    Feb.    3. 

I'enn.,  South  llt'thleliein — Swiss  Cleaners  and  Dyers  Co. 
awarded  contiact  for  1-story,  ;!0xl7r)-ft.  factory  to  FORREST 
SPKCK,   Hethleh.m.      Estimated  cost,   $10,000. 

I'enn.,  SprliiK  City — Century  Knitting  Co.  awarded  contract 
for  2-story,  r)0xl92-ft.  mill  to  JACOB  MAWREY,  Royersford. 
Noted   Feb.    3. 

Penn.,  W'llkeH-nnrre — (Official) — Contract  for  2-story,  160x 
200-ft.  silVc  factory  and  boiler  house  for  Duplan  Silk  Co.,  4th 
Ave.  and  17th  St.,  New  York,  N.  Y..  awarded  to  UNITED 
FIREl'ROOFING  CO.,  8  West  40th  St.,  New  York,  N,  Y.  Noted 
Mar.  23. 

M«l.,  naltlmore — William  C.  Robinson  &  Son,  32  South  St., 
awarded  contract  for  1-storv  garage  to  CONSOLIDATED 
ENGINEERING  CO.,  245  Calvert  Bldg.  Estimated  cost,  $10,- 
000.     Noted  Mar.   23. 

M<1.,  Ilnltimore — Contract  for  dairy  for  E.  A.  and  F.  A. 
Stein  awarded  to  HARRY  H.  BROWN,  212  Clay  St.,  Baltimore. 

Md.,  Daltiniore — Contract  awarded  to  J.  HENRY  SMITH 
CO.,  142C  Light  St.,  Baltimore,  for  1-story,  123x200-ft.  ware- 
house for  W.  A.  Van  Arsdale.  Estimated  cost,  $20,000.  Noted 
Apr.    13. 

Va.,  SulTolk — Lummis  &  Co.  awarded  contract  for  ware- 
house to  JESSE  JOHNSON,  Norfolk.  Estimated  cost,  $32,000. 
Noted  Feb.   10  and  Apr.   20. 

S.  C,  Ware  ShoaU — Ware  Shoals  Manufacturing  Co.  award- 
ed contract  for  plant  to  FISKE-CARTER  CONSTRUCTION 
CO.,   Greenville.      Estimated  cost,   $40,000.     Noted  Apr.   13. 

Ga.,  Atlanta — Contract  for  4-story,  100xl30-ft.  mill  con- 
struction building  for  K.  Evans  awarded  to  MACKLE  CON- 
STRUCTION CO..  Atlanta.     Estimated  cost.  $90,000. 

Ga.,  Columbus — Home  Mixture  Guano  Co.  awarded  con- 
tract for  enlarging  and  remodeling  acidulating  plant  to 
HUGGER  BROS..   Montgomery.   Ala. 

Miss.,  Natchez — Natchez  Dressed  Beef  Co.  awarded  con- 
tract for  rebuilding  plant  to  R.  E.  BEST.  Natchez.  Estimated 
cost.    $10,000. 

Ohio,  Cincinnati — (Official) — Contract  awarded  to  FISCHER 
DEVORE  CONSTRUCTION  CO.  for  2-story  warehouse  for 
Edna  Brass  Manufacturing  Co.,  525  Reading  Rd.  Noted 
Apr.    27. 

Ohio,  Cleveland — Aetna  Rubber  Co.  awarded  contract  for 
1-story.  55xl40-ft.  and  50x80-ft.  factory  to  WILLIAM  DUN- 
BAR CO..  8201  Cedar  Ave.  Estimated  cost,  $11,000.  Noted 
Apr.   6. 

Ohio,  Cleveland — Contract  for  2-story,  87xll0-ft.  and  31x 
50-ft.  factory  for  D.  G.  Hutchcraft  Sons  Co.,  1318  West  78th 
St..  awarded  to  WILLIAM  DITNBAR  CO.,  8201  Cedar  Ave., 
Cleveland.      Estimated   cost.    $7.'). 000.     Noted   Apr.   13  and   20. 

Ohio,  Cleveland — Contract  for  machine  shop  for  New- 
burgh  &  South  Shore  Rv.  awarded  to  C.  N.  GRIFFIN  CO.. 
3111    Carnegie   Ave.      Estimated   cost.    $40,000.      Noted   Mar.    30. 

Ohio,  Toledo — Contract  for  1-storv  factory  for  Kent,  Owens 
Co.  award.d  to  SCHMIDT  &  HARWOOD  CO.,  Builders  Ex- 
change  Bldg.      Estimated   cost.    $25,000. 

Ind.,  Evansville — General  contract  for  addition  to  plant  of 
Bockstege  Furniture  Co.  awarded  to  GRIESBACKER  &  DUB- 
BER.  704  Columbia  Ave.  Estimated  cost,  $35,000.  Noted 
Jan.   27. 

Ind„  Indianapolis — Contract  for  building  for  Cadillac  Auto- 
mobile Co.  at  Meriden  and  11th  St.  awarded  to  LATHAM  & 
WALTERS.  'J24  State  Life  Bldg.,  Indianapolis.  Estimated 
cost,   $80,000.      Noted   Dec.   9   and   May   4. 

Mich.,  Detroit — Contract  for  masonry  for  1-story,  125x173- 
ft.  temporary  factory  building  for  Detroit  Copper  and  Brass 
Rolling  Mills  Co.  awarded  to  A.  A.  ALBRECHT,  Penobscot 
Bldg.      Estimated   cost,    $10,000.      Noted   May   4. 

Mich.,  Hamtramclc — Contract  for  1-  and  3-story.  60xl55-ft. 
and  fi0xl38-ft.  factory,  boiler  house  and  dry  kiln  for  Jeffert 
De  Witt  Co..  Butler  Ave.,  awarded  to  BENTLEY  CONSTRUC- 
TION CO.,  Toledo,  Ohio. 

Mich.,  Jackson  —  General  contract  awarded  to  SAMUEL 
AUSTIN  &  CO..  Dwight  Bldg..  for  40xS0-ft.  and  SOxlOO-ft.  ad- 
dition to  plant  of  Jackson  Rim  Co.,  recently  purchased  by 
Perlman  Rim  Corporation.  Estimated  cost,  $15,000.  Noted 
May  4. 

Mich.,  Jackson — Contract  for  1-story,  70x334-ft.  factory 
for  Sparks,  Withington  Co.  awarded  to  WORTH  &  BRAD- 
SHAW,   Jackson.      Estimated   cost,    $40,000. 

Mich.,  MuskcKon — Contract  awarded  to  JOSEPH  W.  HOL- 
LENBECK  for  addition  to  plant  of  Morton  Manufacturing 
Co. 

III.,  Chanipaiirn — Contract  for  cold-storage  plant  for  Smith 
&  Co.,  awarded  to  FREEMAN  &  BROOKS,  South  Chestnut 
St.      Estimated    cost.    $40,000. 

III.,  ChicaBO — (Official)^ — Armour  &  Co.  awarded  contract 
for  oleo  and  butterine  buildings,  beef  cooler  at  union  stock 
yards  and  cold-storage  warehouse  at  soap  works  to  BLOME 
SINEK   CO.,    139   North   Clark   St.      Estimated   cost.    $900,000. 

III.,  Chicago — Contract  for  4-story  factory  for  R.  R.  Baker, 
318  East  Jackson  Blvd..  awarded  to  A.  LUND  CO.,  19  South 
La    Salle    St.      Estimated    cost,    $12,000. 

III.,  Chicaso — Beatrice  Creamery  Co..  122  South  Michigan 
Ave.,  awarded  contract  for  10-  and  11-story.  130x333-ft.  cold- 
storage  plant  to  MacLEAN  CONSTRUCTION  CO.,  76  West 
Monroe  St.      Estimated   cost,   $1,000,000.      Noted   Jan.   6  and   13. 

III.,  Cliicago — Contract  for  2-story  factory  at  3927  Lowe 
Ave.  for  W.  C.  Griswold.  3G16  Grand  Blvd.,  awarded  to  AN- 
DREW   ANDERSON,     155    North    Clark    St.      Estimated    cost, 

$25,000. 

111.,  Chicano — General  contract  for  4-story.  60x75-ft.  factory 
for  L.  R.  Harsha  Manufacturing  Co..  2010  Carroll  Ave., 
.awarded  to  CONSOLIDATED  BUILDERS  CO..  Ill  West  Wash- 
ington St. 


III.,  Chicaso — Nestor  Johnson  Manufacturing  Co.  awarded 
contract  for  2-story  factory  to  S.  N.  NIELSON,  3059  Augusta 
St.      Estimated    cost.    $22,000. 

111.,  Chicaico — Contract  for  l-story.  50xl60-ft.  garage  for 
North  .Shore  Storage  Warehouse  Co..  4825  Broadway,  award- 
ed contract  for  masonry  for  3-8tory  factory  at  2531  West 
Taylor  St.  to  GEORGE  THOM.SON  &  SON  CO.,  30  North  La 
Salle    St.      Estimated    cost,    $15,000. 

III.,  ChlcaKO — Contract  for  2-8tory  warehouse  at  1434 
Center  St.  for  S.  Papanek,  3120  Palmer  Scj.,  awarded  to  AL- 
BERT BALOGH,  5003  Lawrence  Ave.  Estimated  cost,  $10,- 
000. 

111.,  ChicBKO — Contract  for  warehouse  for  Schlllo  Bros.  Co., 
1680  Elston  Ave.,  awarded  to  W.  J.  SCOWN  BUILDING  CO., 
36    West    Randolph    St. 

111.,  ChlcaKO — F.  W.  Williams.  2515  West  Taylor  St..  award- 
ed contract  for  masonry  for  3-story  factory  at  2531  West  Tay- 
lor St.  to  GEORGE  TH(JMPS(JN  &  SON  CO..  30  North  La  Salle 
St.     Estimated  cost.  $15,000. 

III.,  Sheldon — Cleveland  Grain  Co.  awarded  contract  for 
elevator  to  STEPHENS  ENGINEERING  CO.,  53  West  Jack- 
son   Blvd.,    Chicago.      Estimated    cost,    $250,000. 

Wis.,  Deader  Dam — Contract  for  1-  and  2-story.  50x200-ft. 
addition  to  factory  of  Malleable  Iron  Range  Co.  awarded  to 
HUTTER  CONSTRUCTKJN  CO..   Fond  du  Lac.   Wis. 

Wis.,  Kau  Claire — Gillette  Safety  Tire  Co..  316  Barstow  St.. 
awarded  (-(mtract  for  superstructure  of  60x250-ft.  factory  to 
COWLES-VANDANAKER  CON.STRUCTION  CO..  St.  Paul. 
Minn. 

Wis.,  Grand  Rapids — Wood  County  Cooperage  Co.  awarded 
contract  for  2-story.  40x90-ft.  shop  to  A.  F.  BILLMEYER.  J. 
Searless.   I'res.     Noted   Apr.   6. 

Wis.,  Milwaukee — Claus  Automobile  Gas  Cock  Co..  2601 
Vliet  .St..  awarded  contract  for  masonry  and  concrete  for  plant 
at  Booth  St.  and  Keefe  Ave.  to  RAULF  CO..  53  Patton  Bldg. 
Estimated    cost.    $20,000.      Noted    Mar.    2. 

Wis.,  Milwaukee — Contract  for  masonry  and  concrete  for 
3-storv,  34x65-ft.  reinforced-concrete  refrigerator  plant  for 
R.  Gumz  Packing  Co.  awarded  to  RAULF  CO..  53  Patton  Bldg. 
Estimated  cost,   $25,000.     Noted  Mar.  30. 

Wis.,  Milwaukee — Contract  for  2-story.  45x80-ft.  grain  dry- 
ing plant  at  206  Florida  St.  for  J.  H.  Murphy  awarded  to 
RAULF  CO..  53  Patton  Bldg.     Estimated  cost.  $10,000. 

Wis.,  Prairie  du  Chlen— Contract  for  addition  to  factory  of 
Prairie  du  Chien  Woolen  Co.  awarded  to  DELOS  ENGINEER- 
ING AND  CONSTRUCTION  CO.  Estimated  cost.  $15,000.  Noted 
Apr.   27. 

Iowa,  Davenport — (Official) — Contract  for  50xl50-ft.  plant 
for  Davenport  Malting  Co.  awarded  to  JOHN  SOLLER  &  SON. 
Davenport.      Estimated    cost.    $20,000.      Noted   Apr.    27. 

Iowa,  Ft.  Dodge — Contract  for  8-story.  60xl62-ft.  ware- 
house for  Prussia  Hardware  Co.  awarded  to  C.  E.  ATKINSON. 
Webster  City.  Estimated  cost,  $100,000.  Noted  Feb.  10  and 
Apr.   13. 

Minn.,  Minneapolis — Contract  for  2-ton  open  hearth  fur- 
nace for  Gas  Traction  Foundry  Co.  awarded  to  DAVID  Mc- 
LAIN,   Goldsmith    Bldg...    Milwaukee.   Wis. 

Minn.,  Minneapolis — J.  F.  McCarthy.  407  6th  Ave..  S..  award- 
ed contract  for  2-storv,  60x90-ft.  warehouse  to  P.  C.  GIGUIRE 
&   SON,    410    7th   Ave.,    N.    E.      Estimated   cost,    $25,000. 

Kan.,  Wichita — Contract  awarded  to  JOHN  DENNY  for 
warehouse  at  North  St.  and  Francis  Ave.  for  Coleman  Lamp 
Co.     Noted   Feb.    24. 

Mo.,  St.  Louis — Krev  Packing  Co.  awarded  contract  for 
2-storv  garage  to  HAESSELER  BUILDING  AND  CONSTRUC- 
TION CO.   St.  Louis.     Estimated   cost,   $18,000.     Noted  Jan.   20. 

Tex.,  Dallas — Texas  Wheel  and  Body  Co.  awarded  con- 
tract for  2-storv,  50xl70-ft.  factory  to  W.  B.  JANSEN,  Dallas. 
Estimated    cost.    $15,000. 

N.  M.,  Albuquerque —  (Official) — Contract  for  86x305-ft. 
blacksmith  shop  for  Atchison.  Topeka  &  Santa  F^  Ry  award- 
ed to  J.  E.  NELSON  &  SONS.  118  North  La  Salle  St..  Chicago. 
111.  Estimated  cost.  $75,000.  C.  F.  W.  Felt,  Chicago,  111.,  Ch. 
Engr.     Noted  Feb.  10. 

N.  M.,  Albuquerque — Contract  for  building  for  Gross,  Kel- 
lev  &  Co.  awarded  to  UBANK  &  DITRELL,  El  Paso,  at  $50,- 
000.      Noted    Feb.    17. 

Calif.,  Ilemet — Contract  for  100x300-ft.  canning  factory  for 
Hemet-San  Jacinto  Growers  Association  awarded  to  G.  S. 
BLISS.    Santa    Barbara.      Estimated    cost.    $25,000. 

(lue.,  Quebec — Dominion  Corset  Co.  awarded  contract  for 
factory  to  M.  CAUCHON.   307  Richardson  St.     Estimated  cost, 

$50,000. 

Ont.,    Merritton  —  Contract    awarded  to    JOHN    V.    GRAY 

CONSTRUCTION   CO..    346   Confederation  Life   Bldg.,    Toronto, 

for    3-story    reinforced-concrete   addition  to   plant    of   Riordon 
Pulp   and   Paper   Co. 

Ont.,  Montrose — Michigan  Central  R.R..  15th  St.,  Passen- 
gers Terminal,  awarded  contract  for  round  house,  coal  docks, 
shops,  etc.,  to  WALLBRIDGE  &  ALLDINGER,  Detroit,  Mich. 
Estimated  cost.  $250,000.  G.  H.  Webb.  Detroit,  Mich.,  Ch. 
Engr.      Noted    Mar.    23. 

FEDERAL  GOVERNMENT  WORK 

Proposed  Work 

N.  Y.,  Buffalo — Towers — Bids  \vill  be  received  by  Light- 
house Inspector,  Buffalo,  until  2  p.m..  May  22,  for  furnishing 
2    steel    towers.       (See    adv..    May    4    issue). 

N.  Y.,  New  York — Dredging — Bids  will  be  received  at  U.  S. 
Engineer  Office,  Room  710,  Army  Bldg.,  39  Whitehall  St.,  New 
York,  until  noon,  June  1,  for  dredging  in  Tarrytown  Harbor. 
(See  adv.) 

D.  C,  Washington — Bridge — Congress  passed  bill  providing 
for  construction  of  new  double-track  bridge  to  take  place  of 
present  aqueduct  bridge  which  will  be  situated  about  2  squares 
east   of  old  one.     Appropriation   of   $1,000,000   made   for   same 


.-Ill 


KN(!  I  X  K  K  UINt;     N  K  W  S 


Vol.  Yf),  No.   1!) 


with  iiililllliiiiul  $150.0(10  fcir  iiri'puriitlon  of  pliiiiH.  A  rurth<r 
itpin'opi  lalloii  of  fJK.iMio  IH  iiiiidf  (II  I'ciialr  iircHciil  lirlilk{« 
ilui'liiK  rniiHtiurlloii  iif  IHW  mil'.  Work  will  lie  iloiii'  uihIit 
•  UIH'I'vInIiiii   iif   i'iir|.M   ul    IOiikIihi'I'm. 

II.  ('.,  WnahltiKdiii  .sii'i.i<t  Iiiipriivi'montK — KIiIm  will  liu 
ifi-i'lvi'il  nt  nlllri-  iif  .Si-cri'tiii'v  of  llduril  of  ('oiiuiiIhhIoiii'I'h, 
Kiiiiiii  fiOil.  Iilnlilrl  IIIiIk..  iifilll  :i  pin.,  Juno  I,  fur  iiiaUliiK 
npalrH  tii  anplitiK  pavrini'iitN,  liirluilliiK  I'l'Hurriii'lnK  iiiiil 
CiiniTi'li'  Imm-  mi  hui'Ii  mIii-i'Ih  In  IUHliiot  iif  CoUiiiilila  iim  iiuiy 
lu>  ili'MlKiiali'il  l>y  CmiiinlNHlmii'iH  fur  '.'-yi'.  anil  fi-yr.  pi-rioil. 
bi'KliinlnK   July    1.      (Sci-   lulv.    May   4    Ihmiii-.)  _        ^^ 

\  n.,  Mnituthn-  CoaHl  (iiiaril  Station — HIiIh  will  li(>  reci.lvi'il 
nt  ottlro  of  r.  .S.  c'onHt  (Jiianl  .Stiitlmi,  Tr.-imury  Dcpl..  WuhIi- 
ItiKtmi,  l>.  <.' .  unlll  2  p  III..  May  :tl.  fur  rniiHt  ^llarll  Htatlon  anil 
acoi'HHorli-H    at    Smith     IhIiiiiiI    CoiiMt    Ciiaril    Station.    Mimiillia. 

Ohio,  Aahlniiil  tliillilliiK — U.  S.  ( lovi'minunt  pliiiiH  to  ciiii- 
Mtriirt  Ft'iliriil  bulldlnK  at  Ashl: ml.  Ohio.  UHtlniateil  c-iiBt, 
}1 40.000. 

Ohio,  I.orain — Ci-mcnt — HIiIh  will  lio  received  by  LlKbthouHO 
In.sii.Tlor.  IliitTiiIo.  N.  Y..  until  2  ii.ni.,  May  22,  for  furnlHhInK 
525   bill,   pmtlanil  rciiii-nt   ilillvrri-U   at   horalii.      (Si'C  ailv.) 

Ohio.  Nrwnrk — ItullilInK' — V-  S.  Oovi'rnnient  pliinn  to  con- 
utrui't  Fi'iloral  bulliltnK  at  Newark,  Dhlo.  liatlinated  ooHt. 
$100,000. 

Mich.,  Krnnkfort — Coast  Ouard  Station— BldH  will  be 
roo»>lvi-il  at  otllcn  of  r.  S.  Coast  C.uard,  Treasury  Dept., 
WawhliiKton.  I).  C,  until  2  p.m..  May  25,  for  coast  Kuard  sta- 
tion ami  accessories  at   I'oint   Uctsle,   Krankfort,   Mich. 

Tex.,  K«.  UIIkk— Klectrlcal  Kiiulpinent — Hlds  will  be  re- 
Ci'lvcd  at  olllce  of  Ocpot  (Juarterniastcr,  101  I'aso.  until  11  a.m., 
June  ;f.  for  inslalllnn  electrically  operated  e<iuipnient  In  puinp- 
hiK   plant   at    Ft.    Rlls.s.      (Sec   adv.) 

Okln..  Oklnbomn — IleinodcIInK  Pest  Olllci' — Supplementary 
bids  will  be  received  by  James  A.  Wetniore,  Act.  Superv. 
Arch..  Treasury  Dent..  WashinKton.  D.  C,  until  .1  p.m.,  June  1, 
for  reinodellnK  U.  S.  post  office  at  Oklahoma.  Noted  Mar.  23 
and  Apr.   6. 

<'olo.,  Denvpr — Cement — Bids  will  be  received  by  U.  S. 
Reclamation  Service,  Denver,  until  May  25,  for  115,000  bbl. 
liortland  cement. 

Idnho,  nolnr — Po.st  Office — Supplementary  bids  will  be  re- 
ceived by  James  A.  Wetmore.  Act.  Superv.  Arch.,  Treasury 
Dept.,  WashinKton.  D.  C,  until  3  p.m..  May  31,  for  U.  S.  post 
office  at    Boise.      Noted   Nov.    25   and    Dec.   9. 

I'tnh.  Pnynon — Ueclnmatlon — Bids  will  be  raceived  at  of- 
fice of  V.  S.  Reclamation  Service.  I'rovo,  until  2  p.m..  June  15. 
for   reclamation    work    near    I'ayson.      A.    I'.    I>avis,   Ch.    Kn^r. 

^VnNh.,  Seattle — DredtrlnK— Bids  will  be  received  at  IT.  S. 
Engineer  Office,  Seattle,  until  noon.  May  31,  for  dredging, 
removal  of  coffer-dams,  etc.,  at  Puget  Sound  Lake  Washing- 
ton Locks. 

Bids    In    and    Contracts    Awarded 
N.    Y.,    IluflTalo — Dr'idging — Contract     for    dredging    North 
(Buffalo   River)    lOntrance   Channel   and   Watson    Klevator   .Site, 
Buffalo,   awarded   to   H.    S.   KKRBAUGH,   INC.,   Buffalo,  at   $13,- 
9T5.     Noted  Apr.   G  and  May  4. 

Pean.,  Pltt.sburfch — Lock  Gates — Contracts  for  furnishing 
and  erecting  steel  lock  gates  and  furnishing  valves  and  lock- 
operating  machinery  for  inner  lock  at  Lock  No.  4.  Mononga- 
hela  River,  awarded  to  PENN  BRIDCJE  CO..  Beaver  Falls,  at 
?9,2.'ifi,  for  Section  .\.  and  to  INDEPENDENT  BRIDGE  CO., 
Pittsburgh,  at   $20,250,   for  Section  B.     Noted  Mar.   30. 

Del.,  ^Vilminfcton — Dredging — Bids  were  received  Apr.  2G 
for  dredging  Smyrna  River  as  follows:  River  and  Harbor 
Improvement  Co.,  Philadelphia.  Penn.,  S.9c.  per  cu.yd.;  Rick- 
ards  Dredging  Co.,  Philadelphia,  Penn.,  14:3c.;  Maryland 
Dredging  and  Contracting  Co.,  Baltimore,  Md.,  17c.  Noted 
Apr.  6. 

D.  C,  AVashinfi-ton — Sewers — Contract  for  outlet  trunk 
sewers  between  Penn.'ivlvania  R.R.  Bridge  and  Bennings 
Bridge  awarded  to  WARREN  D.  MURRAY  &  CO.,  Norfolk, 
Va.     Noted  Apr.  13  and  May  4. 

N.  C,  Wilmington — Riprap  and  Capstones — Lowest  bids  re- 
ceived Apr.  29  for  furnishing  and  delivering  14,300  tons  riprap 
stone  and  1,500  tons  capstones  were  as  follows:  Paul  &  Cor- 
nell Co.,  Inc.,  Newsom,  $25,740;  Raleigh  Granite  Co.,  Raleigh, 
$2S,124;  Harris  Granite  Quarries  Co.,  Salisbury,  $32,086.  Noted 
Apr.   6. 

Ga.,  Savannah — Building,  etc. — Contract  for  detention  bar- 
racks, gangway,  boat  house,  wharf,  etc..  at  U.  S.  Quarantine 
Station,  Savannah,  awarded  to  E.  MORGAN,  Savannah,  at 
$26,6SS.      Noted    Jlar.    9   and   Apr.    6. 

Tenn.,  Hnniboldt — Post  Office — Contract  for  U.  S.  post  office 
at  Humboldt  awarded  to  ALGERNON  BLAIR,  Montgomery, 
Ala.,  at   $41,923.      Noted  Apr.   20  and   May  4. 

III.,  Cliieasro — Repairing  Driveway — Contract  for  repairing 
driveway  at  V.  S.  post  office,  Chicago,  awarded  to  FORD  & 
PHILLIPS   CO.,   Chicago,   at    $4,314. 

Kan.,  Leavenworth — Cement — Contract  for  furnishing  and 
delivering  at  U.  S.  Penitentiary  at  Leavenworth  4,000  bbl. 
Portland  cement  awarded  to  BONNER  PORTLAND  CEMENT 
CO.,  Kansas  City,  Mo.,  at  $4,400.     Noted  Apr.   13  and  27. 

Ark.,  Arkadelphia — Post  Office — Contract  for  U.  S.  post 
office  at  Arkadelphia  awarded  to  H.  P.  DOYLE,  Cottonplant,  at 
$44,S50.      Noted    Mar.    16   and   Apr.    27. 

Ore.,  Rosebnrgr — Post  Office — Contract  for  U.  S.  post  office 
at  Roseburg  awarded  to  STEBINGER  BROS.,  626  Broadway 
Street  Terrace,  Portland,  at  $83,745.  Noted  Mar.  16  and 
Apr.  27. 

AIa.<ika,  Cordova — Wireless  Towers — Contract  for  two  300- 
ft.  steel  wireless  towers  at  radio  station.  Cordova,  awarded  to 
NICHOLAS  FLEINESS,  1310  1st  Ave.,  Seattle,  Wash.  Noted 
Mar.   9  and  Apr.  27. 


CANALS,  nrrciii-s  and  irui(;ation 

Proposed  Work 

%.  \.,  lioeheKtiT — DrainaKe — Contracts  will  noon  bi- 
awMiilid  for  ilraiiiln^'  Cin. ■«..,.  Valley  Park.  F.  P.  Williams, 
TrIaiiKli'  HIiIk.,  UocliiHter.   Division   lOngr.  In  churKe. 

N.  V„  .Savannah  —  Drainage — State  Cunsi'rvat  Ion  Cominls- 
hIoii,  Albany,  proposes  drainage  of  5,000  acres  of  m.'irsli  land 
In  Savannah.  Work  IneludeM  dredtjInK  of  channel  from  mouth 
of  Ciuso  ("nek,   7    ml. 

IM.  v.,  SodiiH — Drainage — State  Conservation  CommlsHlon, 
Albany,  piiiposes  draining  3,000  acres  of  marsh  land  In  Sodus. 

iin.,  AuKiidtn-fOfllilal)— Canal — Bids  will  be  received  until 
I  pill..  .May  Hi.  by  lliver  anil  Canal  CmiimlsHion  for  draliiage 
e.iiial  to  change  channel  of  Rocky  Cieek.  Nlsbet  WliiKlteld, 
Ch.    Eiigr.      (See   adv.) 

jMIkn.,  Clarkndale — Drainage — Contract  will  soon  be 
awarded  for  drainage  woik  for  Oldham  Drainage  District  in 
Coahoma  County.     Estimated  cost,  $75,000. 

i,n.,  I'lmiuemlne' — Drainage — Bayou  Paul  Drainage  DIb- 
trlcl,  riciMtly  organized,  contemplates  $200,000  bond  issue 
for   imiiroviinents. 

Tenn..  I'nion  City — Drainage — Obion  County  plans  drain- 
age Work  .ilong  Mud  Creek.  J.  A.  Howard,  Chn.  of  Comrs. 
of  County  Court. 

Ind.,  Kno.x — (Official) — Ditch — Bids  will  be  received  until 
M.iy  15  by  Clerk  of  Strake  Circuit  Court  for  Cole  Ditch  In 
Starke  County.  Emery  A.  Turner,  North  Judson,  Constr. 
Comr.      (See  adv.   May   4    issue.) 

ill.,  ChnmpaiKn — Drainage — Bids  will  soon  be  received  for 
dniinage  work  for  Subdistrict  No.  9  of  the  Fountain  Head 
Drainage   District.      Estimated   cost,   $9,000. 

111.,  Ilillvletv — Drainage — Contract  will  soon  be  awarded 
for  drainage  work  about  1  mi.  from  Hillvlew  for  Hlllvlew 
Drainage  iind  Levee  District.  Caldwell  Engineering  Co.,  Jack- 
sonville.   111.,    Engr. 

WIm.,  Portage — Reclamation — Baraboo  River  Drainage  Dis- 
trict   plans    to    reclaim    about    12,000    acres.      Estimated    cost, 

$35,000. 

Iowa,  IVortliwood — Drainage — Bids  will  be  received  until 
May  17  liy  E.  W.  Moyer,  Audr.  Sac  County,  for  improving 
Drainage    Districts   Nos.    54    and    55. 

Iowa,  IVorthwood — Drainage — Bids  will  be  received  until 
May  19  by  (;.  N.  Urdahl,  Audr.  Worth  County,  for  drainage 
work. 

Iowa,  OMkalooHa — Drainage — County  Supervisors  plan 
Drainage  District  No.  3,  including  improving  South  Skunk 
River. 

IVIInn.,  St.  Cloud — Ditch — Bids  will  be  received  until  9  a.m.. 
May  13.  by  N.  Thomey,  County  Audr.,  for  Ditch  No.  36.  Esti- 
mated cost,   $14,487. 

Itlont.,  Bozeman — Reclamation — Madison  Valley  Irrigation 
District  plans  to  reclaim  about  3,000  acres  between  Ennis  and 
McAllister.  Estimated  cost,  $30,000.  W.  J.  Kremer,  Ennis, 
Engr. 

Tex.,  Alpine — Irrigation — E.  E.  Townsend  plans  dam  across 
Cayanese    Draw    for   irrigation    purposes. 

Tex.,  Angelton — Drainage — Bids  will  be  received  until 
noon.  May  19,  by  B.  M.  Jamison,  Secy.  Angleton  Drainage  Dis- 
trict No.  1,  for  drainage  work  requiring  550,000  cu.yd.  of  ex- 
cavation.    T.  A.  Munson,   Engr.      Noted  Jan.   6. 

Colo.,  Pueblo — Drainage — Bids  will  be  received  until  May 
20  by  A.  A.  Weiland,  Engr.,  717  Thatcher  Bldg.,  for  drain- 
age work  at  Lewis  Canals  and  reservoir  and  Bob  Creek  Diver- 
sion.    ' 

Calif.,  Bnkersfield — Irrigation — Miller  &  Lux,  Merchants 
Exchange  Bldg.,  San  Francisco,  applied  to  State  Water  Com- 
mission for  permission  to  appropriate  water  from  Buena  Vista 
Slough  in  northwestern  part  of  Kern  County  to  irrigate  about 
10,000  acres  of  desert  land   in  Kern   and  Tulare   Counties. 

Calif.,  Terra  Bella — Irrigation — Plans  approved  by  State 
Engineer  for  irrigation  work  for  Terra  Bella  Irrigation  Dis- 
trict.    Estimated  cost,  $1,000,000.     Noted  Feb.  3. 

Calif.,  Tracy — Irrigation — West  Side  Irrigation  District 
has  applied  to  appropriate  225  cu.ft.  per  second  of  waters  of 
Old  River  for  irrigation  purposes.  Plans  calls  for  raising 
water  into  ditches  by  means  of  pumping  plant.  Estimated 
cost,    $285,000. 

Bids    In    and    Contracts    Awarded  "iW^~  igfWl 

Ky.,  LouiNville — (Official) — Ditch — Contract  for  Pond  Creek 
Ditch.  160,000  cu.yd.  excavation,  in  Jefferson  County,  awarded 
to  R.  H.  &  G.  A.  McWILLIAMS,  1111  McCormick  Bldg.,  Chicago, 
111.,  at  $23,000. 

Ind.,  Plymouth — Drainage — Contracts  for  Riley-Warner 
Drainage  System  awarded  to  AUGUST  KAIN,  Plymouth,  at 
$7,050  for  4  mi.  of  dredge  work,  and  to  NORTH-FRAZIER 
TILE  CO.,  Bluftton,  at  $2,300,  for  1%    mi.  of  tile  work. 

111.,  Woodstock — Drainage — Hebron  Drainage  District 
awarded  contract  for  open  ditch  work,  54,000  cu.yd.,  to  CAR- 
PENTER &  HENDERSON,  118  North  La  .Salle  St.,  Chicago, 
at  $7,100,  and  for  tile  work  to  SPRINGFIELD  TILE  DRAIN 
CO.,   Springfield,  at   $28,915. 

AVis.,  Milwaukee — Dredging — Contract  for  dredging  Mil- 
waukee River  awarded  to  ARTHUR  L.  VOGEL,  491  Canal  St., 
Milwaukee.      Estimated  cost,    $35,000.      Noted   Apr.   27. 

Minn.,  St  Peter — Ditch — Contract  for  County  Tile  Ditch  No. 
59   awarded    to   NORTH   STAR   CONCRETE   CO.,    Mankato,    at 

$12,895. 

Calif.,  Montlca — Canal — Contract  for  outlet  canal  for  South 
San  Joaquin  Irrigation  District  awarded  to  FRANK  C.  Mc- 
INTYRE,    Stockton,    at    $21,800. 
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MISCELLANEOUS 
Proposed  Work 

MuNN.,  ItoHton  —  (South  lioston)  —  Fire  Station  —  Plans  be- 
ing iJiepaii<l  by  J.  McCJinnisa,  Arch.,  16  Arlington  St..  for 
fire  station  on  Dorchester  Ave.,  South  Boston  District,  for 
city.      lOstiniated   cost,    $20,000. 

Ma.sH.,  Holyoke — (Official) — Scarifier — Board  of  Public 
Works  is  in  the  market  for  a  scarifier  for  its  steam  roller. 
Michael   F.   Walsh,  Chn.   Hd.  of  Pub.   Wks. 

N.  v.,  Albniiy — (Official) — Metal  Lockers — Bids  will  be  re- 
ceived until  3  p.m..  May  18,  at  office  of  Armory  Commission, 
Telephone  lildg.,  .State  St..  Albany,  for  furnishing  metal  lock- 
ers as  needed  and  delivering  and  installing  them  in  various 
armories  and  other  military  structures  of  State  of  New  York. 
Franklin   W.  Ward,  Secy.  State  Aimory  Com.      (See  adv.) 

IV.  Y.,  liroeton — (Official) — Dam — Bids  will  be  received  un- 
til noon.  May  18,  by  Board  of  Trustees  for  earth  dam,  with 
appurtenances,  on  east  branch  of  Slippery  Rock  Creek.  H. 
M.    Fleming.    Village   Clk.      (See   adv.) 

N.  Y.,  New  York — (Official) — Overhead  Trolley  Work — Con- 
tract will  be  awarded  for  4  mi.  of  overhead  trolley  work.  For 
particulars  write  Conners  Bros.,  64  West  88th  St.,  New  York. 
(See   adv.) 

N.  Y.,  New  York — (Borough  of  Brooklyn) — (Official) — Sub- 
way— Bids  will  be  received  until  12:15  p.m..  May  23,  by  Public 
Service  Commission  for  First  District,  120  Broadway,  Man- 
hattan, for  Route  No.  31.  part  of  Eastern  I'arkway  Rapid 
Transit  R.R.,  being  Livonia  Ave.  extension,  2-track  elevated 
railroad. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official) — 
Subway — Bids  will  be  received  until  12:15  p.m..  May  25.  by 
Public  Service  Commission  for  First  District,  120  Broadway, 
for  Section  No.  2.  Route  No.  8  a  part  of  Fourteenth  Street- 
Eastern    Rapid    Transit    R.R. 

N.  Y.,  Syraeuse — Improving  Channel — Bids  will  soon  be  re- 
ceived by  Glenn  D.  Holmes.  Ch.  Engr.  Syracuse  Intercepting 
Sewer  Bd..  for  improving  channel  of  creek  from  South  to 
Cortland    Ave. 

N.  J.,  Jersey  City — Milk  Receiving  Station — Lehigh  Valley 
R.R.  plans  milk  receiving  station  at  Monmouth  and  Neigh- 
boring St.  E.  B.  Ashby,  143  Liberty  St.,  New  York,  N.  Y., 
Ch.    Engr. 

N.  J.,  Morri.<4town — Elimination  of  Grade  Crossing — Town- 
ship Committee  will  eliminate  grade  crossing  on  Convent  Rd. 
of  Delaware,  Lackawanna  &  Western  R.R.  and  support  track 
structure.      G.    J.    Ray,    Hoboken.    Ch.    Engr. 

N.  J.,  Union  Hill — (Weehawken  post  office)— Fire  Alarm 
System — Bids  will  be  received  until  May  15  by  Board  of 
Council  for  installing  new  police  and  fire  alarm  system. 


Penn.,  Malianoy  City — Elimination  of  Grade  Crossing — Pub- 
lic Service  Commission,  Harrisburg,  requested  Lehigh  Val- 
ley R.R.  to  construct  subway  and  eliminate  grade  crossing  in 
Mahanoy  City.  E.  B.  Ashbv.  143  Liberty  St.,  New  York,  N. 
Y.,    Ch.    Engr. 

La,,  New  Orleans — Levee — Orleans  Levee  Board  will  build 
levee  from  Louisville  &  Nashville  R.R.  to  New  Orleans  Term- 
inal R.R.  embankment  to  reclaim  about  10,000  acres  in  3rd 
District  for   truck    farms. 

La.,  ShreveiM)rt — Seawall — City  contemplates  an  expendi- 
ture   of    $300,000    for    seawall    and    reclaiming    land. 

Tenn.,  Knoxvilie — Parks — Citizens  voted  $50,000  bonds  for 
parks  and  playgrounds.  John  E.  McMillan,  Mayor.  Noted 
Dec.    30. 

Tenn.,  Menipliis — Market  House — City  plans  market  house 
at  Main  and  Poplar  St.  Estimated  cost,  $50,000.  North 
Memphis    Improvement    Association,    interested. 

Ky.,  Louisville — Speedway — Louisville  Speedway  Co.,  re- 
cently organized,  plans  to  establish  and  maintain  speedway, 
coupled  with  rille  range  and  aviation  field  near  Louisville. 
Estimated  cost,  $500,000.  George  Martin,  Louis  Seelbach  and 
others  interested  in  project.     Noted  Aug.   19. 

Ohio,  Cleveland — Bathhouse — Citizens  defeated  $55,000  bond 
issue  for  municipal  bathhouse  at  East  55th  St.  and  St.  Clair 
St.      Noted    Feb.    3. 

Ohio,  Clevelanil — Fire  Tug  Station — Plans  being  prepared 
by  F.  H.  Betz,  Citv  Arch.,  420  City  Hall,  for  2-story  fire  tug 
station.  Estimated  cost.  $25,000.  A.  Bernstein,  Dir.  of  Pub. 
Ser. 

Ohio,  Hamilton — Flood  Protection — Bids  will  be  received 
until  10  a.m..  May  20.  at  office  of  County  Commissioners  for 
protection  wall  at  Schenck  Farm,  Section  No.  1,  Wayne 
Township.      Noted    Mar.    16. 

Ohio,  Niles — Parks  and  Playgrounds  —  Citizens  defeated 
$60,000  bond  issue  for  public  parks  and  playgrounds.  Noted 
Mar.    30. 

III.,  Chicago — Comfort  Stations — See  items  under  "Bridges." 

III.,  Chicago  —  Park  Improvements  —  See  item  under 
"Bridges." 

Wis.,  Ashland — Coal  Dock  —  Plans  being  considered  for 
widening    Clarkson    coal   dock   about    90-ft. 

Wis.,  Madison — Elimination  of  (irade  Crossing.s — Railroad 
Commission  of  Wisconsin  ordered  Chicago  &  Northwestern 
Ry.  to  separate  all  important  grade  crossings  bv  elevation  or 
depression.  Estimated  cost,  $1,600,000.  W.  H.  Finley,  Jack- 
son  Blvd.   and   Franklin  St.,   Chicago,   111.,   Ch.   Engr. 

Wis.,  !»Ia<lison — Grandstand — Plans  being  prepared  by  A.  C. 
Class,  Arch.,  Colbv-Abbott  Bldg.,  Milwaukee,  for  addition  to 
grandstand  at  State  Fair  Park.  Estimated  cost.  $75,000.  Noted 
Apr.    27. 

lown,    Davenport — River    Improvements — Davenport    Levee 

Commissioners  will  ask  for  $100,000  bond  issue  for  completing 
river  improvement  work  this  year. 

Minn.,  Caledonia — Straightening  River — Houston  County 
plans  to  straighten  Root  River.  Estimated  cost,  $160,000. 
George  Ralph,  St.  Paul,  Consult.  Engr. 


Kan.,  Kansas  City — (Official) — Park  Improvements — Bids 
will  be  received  until  May  16  by  Howard  Payne,  City  Clk.,  for 
improving  City  Park,  Northrup  Park  and  Water  Way  Park. 
Estimated    cost,    $20,000.      Noted    Apr.    20. 

Mo„  Kansan  City — Parks — City  Council  passed  ordinance 
authorizing  sale  of  $200,000  bonds  for  parks  and  parkways. 
1.    (,'.    Harrington,   Secy.   Bd.   Park   Comrs. 

.\rk.,  ArkansaM  City — Levee — Bids  will  be  received  until 
noon.  May  20.  by  Joint  Committee,  at  ollue  of  Board  of  State 
Engineers.  Room  213,  New  Orleans  Court  Uldg.,  New  Orleans, 
for  Cypress  Creek  Levee,  Desha  County. 

Te.x.,  Kl  Paso — Comfort  Station — Plans  being  prepared  by 
Gibson  &  Robertson,  Arch.,  for  comfort  station  in  San  Jacinto 
Plaza. 

Okla.,  Sapulpa — Pipe  Line — Sapulpa  Refining  Co.  will  build 
oil   pipe   line   from   Cushing   field   to   refinery.     Estimated   cost, 

$100,000. 

Wash.,  Seattle — Wharf — Bids  will  be  received  until  11  a.m.. 
May   23,   by   County  Commissioners  for   Kobbos   Wharf. 

Calif.,  Bnkerslield — Parks — Election  will  be  held  June  3  to 
vote    on    $1.',0,000    bonds    for    parks. 

Calif.,  LonK:  ileaoh — Harbor  Improvements  —  City  contem- 
plates holding  election  to  vote  on  $300,000  bonds  for  harbor 
improvements. 

Calif.,  Long  Beaeh — Ice  Skating  Rink — W.  L.  Lynde  and 
associates  contemplate  ice  skating  rink  on  West  Washington 
St.      Estimated   cost,    $20,000. 

Calif.,  Los  Angeles — Harbor  Work  —  Harbor  Commission 
will  ask  City  Council  to  provide  for  submission  at  June 
election  of  $2,500,000  bond  issue  for  harbor  work.  Noted 
Oct.  7. 

Calif.,  Oakland — ITpderpass — Bids  will  be  received  bv  Board 
of  Supervisors  of  Alameda  County  until  10  a.m..  May"  22,  for 
reinforced-concrete  underpass  under  tracks  of  Southern  Pa- 
cific Co.  in  Pleasanton  Rd.  District.  George  E.  Gross,  Clk.  Bd. 
of    Supvr. 

Calif.,  Sacramento — Weir — Bids  will  be  received  until  Mav 
23  by  City  Commissioners  for  weir,  2,185  ft.  long.  Estimated 
cost,    $460,000.      Noted    Feb.    17. 

Ont.,  London — Harbor  Improvements — Dominion  Govern- 
ment estimates  cost  of  improving  London  and  Port  Stanley 
Harbor  at  $100,000.  Robert  Rogers,  Ottawa,  Minister  of  Pub- 
Wks. 

Ont.,     Snrnta — Dock — Northern    Navigation     Co.     plans     to 

rebuild    dock. 

t)nt.,  Toronto — Harbor  Improvements — Board  of  Control 
and  Harbor  Commissioners  plan  an  expenditure  of  $500,000 
for   harbor  improvements. 

Bids    In    and    Contracts    Awarded 
Mass.,    New    Iletlford — (Official) — Bathhouse — Contract    for 
bathhouse    for    city    at    Hazelwood     Park    awarded    to    B.    F. 
SMITH  CO.,    Five   Cent  Savings   Bank   Bldg..   New   Bedford,   at 
$52,000.      Noted    Apr.,  6. 

Conn.,  Bridgeport — Coal  Pocket — Contract  for  coal  pocket 
for  Albert  and  E.  Henkels,  Connecticut  Ave.,  awarded  to 
LEWIS  A.   MILLER,   26  Church  St.,   Meriden.      Estimated  cost, 

$15,000. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official) — Park 
Improvements — Contrac't  for  furnisliing  trap  rock  and  trap 
rock  screenings  to  Ocean  Parkway  between  Ave.  X  and  Conev 
Island  Bridge  and  at  Ave.  P  awarded  to  NEW  YORK  TRAP 
ROCK  CO.,   17  Battery  1>1.     Noted  Apr.   20. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official)  — 
Balconies — Contract  for  balconies  on  south  side  of  pavilions 
"I"  and  "K,"  1st  Ave.,  26th  to  29th  St.,  for  Bellevue  Hospital 
awarded  to  H.  C.  STOWE  CONSTRUCTION  CO.  Noted 
Apr.    27. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Frogs  and  Switches — Bids  received  Apr.  27  by  Public  Ser- 
vice Commission  of  First  District  for  supi)ly  of  1 5  portions  of 
special  work.  Order  No.  7.  frogs  and  switches,  for  use  in  con- 
struction of  rapid  transit  railroads,  Bioadwav  Lines  from 
Ramapo  Iron  Works,  30  Church  St.,  $s."i,,ss;t  and"  W.  Wharton, 
Jr.   &   Co.,    30   Church   St.,    $94,968.      Noted    Apr.    13. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official) — 
Riprap — Department  of  Docks  and  Ferries  awarded  contract 
for  7,300  cu.yd.  riprap  stone  to  ALFRED  J.  FLEMING  CO.,  109 
Broad    St.,    at    59c.    per"  cu.yd.      Noted   Apr.    13   and   27. 

N.  Y.,  Seheneetady — Coal  Pocket — Contract  for  coal  pocket 
for  M.  Levinsky  awarded  to  BROWN  &  LOWE,  Schenectady. 
Estimated  cost,  $10,000. 

Penn.,  Philadelphia — BuuJing — Low  bids  received  May  4 
by  Board  of  Recreation  for  building  at  Shot  Tower  Play- 
grounds, Front  and  Carpenter  .St.  as  follows:  Percival  M. 
Sax,  6429  Drexel  Rd.,  $21,174;  Mitchell  Bros.,  2125  Race  St., 
$23,000;  W.  W.  Anstine  &  Co.,  1218  Filbert  St.,  $23,554.  Noted 
Mar.   16. 

Penn.,  Philadelphia — Swimming  Pool — Low  bids  received 
May  4  by  Hoard  of  Recreation  for  swimming  pool  at  play- 
grounds, 26th  and  Morris  St.,  as  follows:  M.  &  J.  B.  McHigh, 
Commercial  Trust  Bldg.,  $21,640;  Monaghan  &  Losse,  214  South 
12th  St.,  $22,940;  Mitchell  Bros.,  2125  Race  St.,  $23,000.  Noted 
Mar.   16. 

Penn.,  Plillndelphla — Swimming  Pool — Low  bids  received 
Mav  4  for  swimming  pool  at  playground,  17th  and  Catharine 
St.,  as  fidlows:  Richard  P.  Bennis.  Price  and  Chew  St.,  $38.- 
255;  William  A.  Mundav,  210  South  9th  St.,  $38,949;  W.  W. 
Anstine   &   Co.,    1218   Filbert  St.,   $39,408.     Noted   Mar.   16. 

Penn.,  Scranton — Elimination  of  Grade  Crossing — Contract 
for  elimination  of  grade  crossing  at  Theodore  St..  North 
Scranton.  for  Delaware.  Lackawanna  &  Western  R.R.  awarded 
to    TIMOTHY    BURKE.    Scranton,    at    $50,000. 

Ga.,  Waynesl>oro — Swimming  Pool — Country  Club  awarded 
contract  for  swimming  pool  to  CARSON  CONSTRUCTION  CO., 
Savannah. 
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I.iIm  Mewr  Orlrnnai — Levi>« — Oontrnpt  nwiinlfd  to  NICIIOL- 
HON  *  .l<)N|.;s  fur  l.v.u-  |€m|u1iIiik  150.000  lU.yil.  of  •urlliwolk. 
r«i    Klflh    lUnlilrt    h«vi»    Mimnl. 

'rntii.,  Mrmiihla  Ki'Mim'ViiIi'h — ('out  riictM  fi>i-  liuynu  rCHcr- 
voliN  fni  |ii  iili'i'liiiii  iif  N'liilh  MriMiililM  rroiii  lii-rivv  ritliiN  iiiiil 
I1.K..1N  ;i»Mi<l.<l  e.i  KoKIII.KIl  111(1  IS.  KoWl.Kit  <■(  iNSTUt'C- 
•riKN  Cd.,  M.iMi.hlH.  fi.r  H.  Bi-i  v.>llH  2  uikI  3  to  A.  I>K  KUAN- 
i'Ksrill,    M.'iiii'lilN,    for   lt«M»MVolr  No.   i.     Kulliimtcid  tout,   ».S0.. 

0(111.        Nolr.l     MuN       I 

Ohio,  4°liicltiiiiiil  —  Spi'iMlwny  —  Contrnot  for  miu'mIwii)'  for 
<'liulMiiall  Miiioi  Si(iM..lwiiy  fo.  uwhiiUmI  to  ICDWAItD  HYAN 
*    CI.,    Ill    J.tTri.oiMl.       Noted    Mar.    :;    uuil    Apr.    20. 

«lhi»,  4'lrvplniiil  — (KiiHt  CU'Volnnd  )  — Klre  Htiitlon— Contrnct 
for  (lii<  Htiitlon  hoiiHK  on  Miirlou  Avi>.  iiwurdi'd  to  MINNICK- 
lillllloNS  CX).  KHtliiiittcd  (oHt,  125.000.  Notfri  Jan.  U  und 
Apr.    20. 

Intvn,  Mloun  City — MauHoli'iim — Pontract  for  niauHolpuni  for 
Ml  (Mlvinv  f.iii.'li-rv  ,\»him1jiI  Ion  iiwiirdcl  to  A.MKItU'AN 
.M.\l  Si  il,|.:r.\l  ft).,   Wiipakon.tii.  Ohio.      Knlliiiat>  il  (-out.  JT.O.OOO. 

>l»ii(.,  4;rrnt  Knlli) — NatatorluiiiH — Cltv  Hwanlod  contract 
for    nalatorltiiiiH    to    (.'.    (>.    JAUL.       lOHtiniated    coNt,    flO.OOO. 

Ark.,  l.rwiMvlllr — (Olllclal)  —  I.ovoc  —  CoinnilNHloni-rH  of 
I.oHK  I'ralrlc  l.fvoo  Dititrlct  awarded  contract  for  4  ml.  of 
10  to  IS  fl.  I.V.-  to  |{.  H.  &  tJ.  A.  McWlLLIAMH,  lUl  Mc- 
foriiilck     l;ld>;.    fhlcnKo.    111. 

Ark.,  MorrllKon — la>vecH — Contrnct  for  4  ^  ml,  of  levees 
nwurdod  to  .M.  J.  COLK.  JU..  Little  Itock.  Robert  SlalllnBB, 
Little    Ko.U.    Knur. 

'IVx.,  lloiiMton — Hnrtior  TmprovementH — lllds  received  Apr. 
2S  for  «n)  .Municipal  Wharf  No.  4,  (b)  craneway  und  crane- 
way  abed  at  Wharf  No.  4  n»  follows:  Horton  &  Horton, 
Hou.ston,  (a)  J2.".fi.!tOO.  (b)  $24.4.''.0;  JumoH  Stewart  &  Co.,  (a) 
J2fi2."70;  Midland  HrldRc  Co.,  (a)  »3ti7,000,  (b)  $24,481;  H.  C. 
tluM.M.  (a)  J3;>»,000;  Vlrtflnla  Itrldge  and  Iron  Co..  Roanoke. 
Va..  (b)  $23..S60.  13.  E.  Sands.  City  Engr.  Noted  Mar.  16  and 
Apr.   fi. 

Wnnh..  Srnttle — Snowsheda  —  Contract  for  concrete  snow- 
.ihed.s  to  replace  wooden  structures  for  Great  Northern  Ry. 
awarded  to  CH.V.XT  SMITH  &  CO..  Spokane.  A.  H.  Hogeland. 
St.    I'aul.    .Minn..    Ch.    Kn^r.      Noted   Jan.    13. 

BUILDINGS 
Proposed  Work 


X.  II.,  .>Iniiolif.«<er — (Offlcial)- — Bids  will  be  received  about 
May  1.')  by  K.  L.  Tilton  and  Alpheus  J.  Pellitier.  Arch..  Amos- 
keajr  Bank  BIdR..  for  2-story,  I'i0x250-ft.  dormitorv  and  1- 
story,  70.\!»0-ft.  chapel  for  St.  Joseph's  Bovs  Home.  Estimated 
cost,   $200,000.     Noted  Mar.   23  and  Apr.   27. 

MnN.x..  .VmeNbury — City  appropriated  $125,000  for  high 
school. 

MaNN.,  Fitehlture — Georgre  A.  Whitney  will  build  Sr,x209-ft. 
motion  picture  theater  on  Main  St.     Estimated  cost.  $.'i0,00n. 

MnxN,,  Leo — liids  will  be  received  until  2  p.m..  May  19,  by 
BuiUlint;  Committee  for  .high  school.  William  T.  Towner.  3G6 
5th   St.,   New   York,   N.    Y.,   Arch. 

Mn.s.s,,  Xeivton — Country  Day  School  plans  g-vmnasium. 
Estimated    cost,    $60,000. 

MiiMN.,  >Voroo>iter — Deuholm  &  McKay  Co.  will  build  5-storv 
annex   to  store.      Estimated  cost.   $100,000. 

\.  v.,  Ijurkport — Plans  being  prepared  by  Robert  North, 
Arch.,  Prudential  Bldg..  Buffalo,  for  new  church  for  East  Ave. 
Con.nresational  Conarrepration.  Estimated  cost,  $40,000.  G.  A. 
Brook,  I'astor.     Noted  Feb.  3. 

X.  Y.,  Xiaeara  Falls — Niagara  Falls  Motion  Picture  Co. 
plans  to  build  plant.  Estimated  cost,  $100,000.  G.  E.  Wood- 
ward,  P.uft'alo,  Gen.   Mgr. 

X.  Y.,  Rochester — Preliminary  plans  being  prepared  by 
Gordon  i>i  Jladden,  Arch..  Sibley  Bldg..  for  improving  church 
of  Central  Presbyterian  Congregation.    Estimated  cost,  $80,000. 

X.  Y..  Yonkers — Plans  prepared  by  Stephen  J.  Kodak,  Arch., 
45  M'arburton  Ave.,  for  3-storv,  41xl00-ft.  parochial  school 
for  Church  of  St.  Nicholas.     Estimated  cost,  $40,000. 

X".  J.,  Cnst  Ornnse — Plans  being  prepared  for  city  hall. 

X.  J..  Freehold — Bids  will  be  received  until  11  a.m..  May  19, 
by  Board  of  Chosen  Freeholders  of  Monmouth  County  for  ad- 
dition to  county  courthouse.  Warren  H.  Conover,  114  Liberty 
St.,  New  York,  N.  Y..  Arch.     Noted  Jan,  13. 

X'.  J.,  Jersey  City — Plans  being  prepared  for  reinforced - 
concrete  building  on  8th  St.  for  Jersey  City  Grocery  Co.  Esti- 
mated  cost,    $60,000. 

X.  J.,  Xewark. — Plans  prepared  for  school  building  on  1st 
St.  for  Newark  Academy.  Estimated  cost,  $100,000.  Noted 
War.  30. 

N.  J.,  Point  Pleasant — Plans  being  prepared  for  high  school 
for  Board  of  Education. 

X.  J.,  Summit — Board  of  Education  contemplates  school  in 
West  End  Section. 

X.  J.,  West  Orange — (Official) — Bids  will  be  received  by 
Albert  Wrensch,  Clk.  Bd.  of  Education,  Montclair,  until  8  p.m., 
Jlay  IS,  for  addition  to  Public  School  No.  2.  Hazel  St. 

Penn.,  Birdsboro — Citizens  voted  $50,000  bonds  for  school. 
Noted   Mar.   2. 

Penn.,  Carbondale — First  Presbyterian  Congregation  plans 
building.      Estimated   cost,    $75,000. 

Penn.,   Chester — City   plans   to   build   city   hall. 

Penn..  ClaysylUe — Bids  will  be  received  until  noon.  May  19, 
bv  George  B.  Lysle,  Secy.  Bd.  of  Education,  for  addition  to 
school.  Charles  W.  Bates,  National  Bank  Bldg.,  Wheeling, 
W.  Va.,  Arch. 

Penn.,  Connellsville — School  Board  plans  high  school.  Esti- 
mated cost,  $170,000. 


I'rnn.,  illltvootl  i'lly — Ellwood  City  HoHpltal  coiiteinpluteN 
bullcllim   IM  u    hoHpliul.      Arlliur  tl.   Steulu,   Hecy. 

iVnn.,  i:il«ioo>l  «ll>- -I'lauH  buliiK  jirepared  for  3-Htorv 
70xll2-rt.  dill)  biill.lInK  for  Shelby  Stei'l  Tube  Co.  EHllnmtc-d 
cost,   »10,00n.      J.    Nlch»lN«ii,    KrUk    HIiIk.,    I'ltlHl.urnh,    Mxr. 

I>«*an„  lOnela  —  lloaiil  of  i;ilui'iitloti  will  rebuild  Hehool  re- 
cently  deMtioyi-d   by    lire    wKli   a   Iohh  of   140.000. 

IVnn.,  KMrr«-ll— I'lanH  behiK  prejiared  bv  J.  Hrenot,  Arch.. 
Verberk  Th.icter  llldK..  on  Clly,  ff>r  church  for  SI.  Annn 
ConKri'Kalloii.      I'lHtlmaled    coHt.    $50,000.      Noted   Jan.    27. 

I'rnn.,  KuUtoivn — CIII/.enH  voted  $40,000  bonds  for  hlnh 
Hcliool  for  Kut/town  .School  iJlHtrlot.  U.  C.  llordnor.  Hecv 
Hd.    of    Kdueation.      Noted    Mar.    Ifi. 

IVun,,    I.UKeriie — Citizens   voted    $50,000   bonds    for   school. 

Prnn.,  Slinron  lluhl  Hospital  contemplates  addition  to  hos- 
pital.      l':.HliiMaled    cost,    $.'10,000. 

IVnn.,  IVorrlstown — Pennsylvania  R.U.  contemplates  new 
frolnht  and  iP.iii.Mfer  HtJitlon  between  .Swede,  Harb.idoes,  La- 
fayette ami  W.iHhlnxton  .St..  Norristown.  A.  C  .Sliand,  Phila- 
delphia.   Ch.    KiiKr. 

IVnn.,    I'nrMonit — Election    will    1j 
$90,00(1    bonds    for    high    schoid. 


.•1(1    May    16   to   vote   on 


IVnn..  Ili-nilinK — Schuylkill  Seminary  plans  building.  Esti- 
mated   co.st,    $.'ii»,O00. 

IVnn.,  .SwlMMvalr — I'lans  being  prepared  bv  C.  IL  Lloyd. 
Arch..  Harrlsburg,  for  2-story  high  school  for  board  of  Educa- 
tion.    Estimated   cost,   $175,000.     Noted  Jan.  20. 

IVnn..  Vlllnnovn— Plans  being  prepared  bv  E.  F.  Durang 
&  Son,    Philadelphia,    for   academy    for    Villa   fiova   College. 

Penn.,  \\  IlklnshurK — Plans  being  prepared  by  Ingham  & 
Boyd,  Arch..  Vanderbilt  lildg.,  Pittsburgh,  for  2-story.  180x 
200-ft.  grade  and  junior  high  school.  Estimated  cost.  $250,000. 
J.  E.   Wylie,  519  I'ennwood  St..  Pres.   Bd.  of  Education. 


-Bids  will  be  received  until  3  p.m..  May  29, 
.^_     ^    ^    ..    „ .     .        ^^^^. 


Mil.,  .Vnnnpolln- 

by  W.  N.   French,  Chn.  B.  P.  o.   Elks  Club,   for 'cfubhouse'and 
home  on  Main  St. 


Va.,  Itiohmond — Memorial  Hospital,  14th  St..  Richmond 
plans  6-story  addition.  Estimated  cost,  $200,000.  Fred  B. 
Morlok,   Supt. 

\V.  Va.,  ClarkshurK — Mason  Hospital  Co.  plans  new  hos- 
pital.     Estimated   cost,    $60,000. 

W.  Va.,  Fairmount  —  Methodist  Episcopal  Church  South 
plans   building.      Estimated   cost,    $40,000. 

>V.  Va.,  rilenvillr — Bids  will  be  received  until  May  23  by 
N.  F.  Rymer,  Clk.  Bd.  of  County  Comrs.,  for  courthouse,  jail 
and  sheriff's  residence.  Estimated  cost,  $50,000.     Noted  Mar.  23. 

VV.  Va.,  c;reenville — Greenville  School  District  plans  to  is- 
sue  $.'>0,000   bonds   for   school. 

S.  C„  ,\nderson — Charleston  &  Western  Carolina  Ry.  plans 
to  construct  freight  station  at  Anderson.  A.  W.  Anderson, 
Augusta,  Ga.,  2d  Vice-Pres.  and  Gen.  Mgr. 

Gn.,  AuKusta — Plans  being  prepared  by  Goodrich,  Hoefer 
&    Clark.    Arch.,    for    rebuilding    Houghton    School. 

(ia.,  Lavonia — Election  will  soon  be  held  to  vote  on  $45,000 
bonds  for  school  and  water-works. 

Ga.,  Macon — City  Council  will  hold  election  June  27  to  vote 
on  $200,000  bonds,  $100,000  of  which  will  be  used  for  city  audi- 
torium, and  $100,000  added  to  $150,000  now  available  for  erec- 
tion of  hospital. 

Ga.,  Macon — Plans  prepared  by  Nisbet,  Brown  &  Dunwody, 
Arch.,   for  motion   picture  theater.     Estimated  cost,   $50,000. 

Ga.,  Savannah — City  Council  rejected  all  bids  received  for 
city  .luditorium,  for  which  $140,000  is  available.  Plans  will 
be  revised  and  new  bids  received.     Noted  Dec.  16  and  Mar.  23. 

Fla..  Bradentonn — Plans  prepared  for  addition  to  Hotel 
Manavista.     J.  L.  Tellevast,  Tampa,  owner. 

Fla.,  X'ew  Smyrna- — Rio  Vista  Hotel  Co.,  recently  incor- 
porated,   plans   to   construct   hotel.      G.   W.    Marshall,   Pres. 

La.,  Shreveport — (Official) — Citizens  voted  in  favor  of 
.?150,000  bonds  for  schools.  Randall  Hunt,  Pres.  Caddo  School 
Dirs.     Noted  Apr.  6. 

Tenn.,  Carthage — Bids  will  be  received  by  Julian  Fisher, 
Chn.  Bldg.  Com.,  until  May  10  for  bank  building.  C.  K.  Colley, 
Life  and  Casualty  Bldg.,   Nashville,  Arch. 

Tenn.,  Memphis — Knights  of  Columbus  Building  Associa- 
tion and  Catholic  Club  of  Memphis  plan  club  house.  Esti- 
mated   cost,    $100,000. 

Tenn.,  Nashville — Bids  will  be  received  until  May  15  by 
Board  of  Education  for  high  school.  T.  P.  Bonner,  Chn. 
School  Com. 

Tenn.,  XashvlUe — Buford  College  for  Young  Women,  re- 
centlv  incorporated,  acquired  property  in  West  End  and  will 
expend  about  $40,000  to  remodel  building  and  $50,000  for 
new  buildings.  E.  G.  Buford,  Pres.  Marr  &  Holman,  Nash- 
ville, Arch. 

Tenn.,  Nashville — Vanderbilt  University  will  build  Gallo- 
wav  Memorial  Hospital  as  part  of  medical  department.  Esti- 
mated  cost,    $200,000. 

Ohio,    AUianoe — Citizens    voted    $100,000    bonds    for    school 

additions. 

Ohio,  Carthage — Bids  will  be  received  until  noon.  May  24, 
by  D.  L.  Sampson.  Secv.  Hamilton  County  Agricultural  So- 
ciety, for  building  at  County  Fair  grounds.  Harry  Hake, 
Telephone   Bldg.,    Cincinnati,   Arch. 

Ohio,  Cleveland — Plans  being  prepared  by  Fulton  &  Tay- 
lor. Arch.,  631  Hippodrome  Bldg.,  for  10-story,  55xl32-ft. 
hotel  for  John  W.  Schuster,  1833  East  12th  St.  Estimated  cost, 
$250,000. 


J 
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Ohio,  C'levelnnd — Preliminary  plans  prepared  for  13-story, 
20xl20-ft.  hotel  for  Lewis  Maxa,  42  Public  .Sq.  Estimated  cost, 
$300,000.  George  S.  King,  316  Permanent  Bldg.,  Cleveland, 
Arch. 

Ohio,  Cleveland — Plans  being  prepared  by  Jeffrey  &  Smith, 
Arch.,  IS.'if)  Euclid  Ave.,  for  4-story,  80xl70-ft.  club  buildiiiK 
for  William  A.  Vliet,  1010  Schofleld  Bldg.  Estimated  cost, 
$125,000. 

Ohio,  ClevelHiMl — Plans  biinp;  prepared  by  Meade  &  Hamil- 
ton, Arch..  1002  (;ain<lil  BUIk..  for  4-=tory  club  buildinK  for 
Union  Club  Co..  IL'I!  Kuclid  Ave.  Iiistimated  ccst,  $100,000. 
William  G.  Brown,  .Secy.  Union  Club  Co. 

Ohio,  Cieveimul — Plans  beins  prepared  bv  A.  Garfield, 
Arch.,  915  Garfield  Bldg.,  for  S-story  hospital  for  Babies  r)is- 
I)en.sary  and  Hospital.  Estimated  cost,  $300,000.  A.  Baldwin, 
2500   East  35th   St.,   Pres. 

Ohio,  Cleveliind — Plana  being  prepared  bv  C.  A.  Coolidge, 
Arch.,  89  State  St.,  Boston,  Mass.,  for  Medical  Building  for 
Western  Reserve  University.  Estimated  cost,  $500,000.  C.  F. 
Thwing,   Cleveland,    I'res. 

Ohio,  Clevelantl — I'lans  being  prepared  by  W.  J.  Carter, 
Arch.,  1423  Illuminating  Bldg.,  for  5-story  bank  building  for 
I.orain  St.  Savings  Bank  Co.  Estimated  cost,  $100,000.  F.  J. 
Melcher,  Lorain  and  Fulton  Rd.,  Secy. 

Ohio,  Cieveland— -Plans  being  prepared  by  William  C.  Jan- 
sen,  Arch.,  493  O'Brien  Bldg.,  for  4-story  hospital  for  St.  Alexis 
Hospital,  Sisters  of  St.  Francis,  Broadway  and  McBride  St. 
Estimated   cost,   $150,000. 

Ohio,  Dayton — Mutual  Home  Building  and  Loan  Associa- 
tion  plans   to  construct   10-story   building  at   2d   and   Main   St. 

Oliio,  (Jeorsetown — Bids  will  be  received  until  noon,  May 
l."),  by  Board  of  Education  for  enlarging  school.  A.  W.  Gris- 
wold,   Clk.   Brt.    of   Education. 

Ohio.  Gerard — Citizens  voted  $70,000  bonds  for  two  8-room 
school  building.s.  Plans  being  prepared  by  Miller  &  Son,  Arch., 
for    same.      Noted    Mar.    2. 

Oliio,  Kirlver.sviile — Bids  will  be  received  until  June  3  by 
Board  of  Education  of  Harrison  Township,  Licking  County, 
for  high  school.     E.   E.   Stewart,   Clk.  of  Bd. 

Ohio,  London — Plans  being  prepared  by  Richards,  McCarty 
&  Bulford,  Arch.,  Columbus,  for  state  penitentiary  at  Lon- 
don. 

Ohio,  !tlartin.s  Ferry — Citizens  defeated  $125,000  bonds  for 
junior  high  school.     Noted  Mar.  2. 

Ohio,  Neiv  Lexington — Perry  County  voted  in  favor  of 
$42,000   bonds  for  children's  home. 

Ohio,  IVorw.illi — Preliminary  plans  being  prepared  by 
Langdon  &  Hohly,  Arch,,  1442  Nicholas  Bldg.,  Toledo,  for 
3-story  temiile  for  Norwalk  Masonic  Temple  Association. 
Estimated  cost,  $50,000. 

Ohio,  INorn-ood — Plans  being  prepared  for  seminary  for 
St.  Mary's  Theological  Seminary.     Estimated  cost,  $450,000. 

Ohio.  Perrysburg — Citizens  voted  $41,000  bonds  for  addi- 
tion  to   high   school. 


A.    M.,    plans 


-Citizens  voted  $165,000  bonds  for  new  city 


Ohio,    Ravenna — Tvrian    Chapter    No.    89,    R. 
Masonic   temple.      Estimated    cost,    $40,000. 

Ohio.  Toledo — Lutheran  Brotherhoods  and  Men's  Societies 
plan  to  build  hospital.  Estimated  cost,  $100,000.  W.  W. 
Penske,  interested. 

Ohio,  Wellsviile — Election  will  be  held  May  20  to  vote  on 
$100,000  bonds  for  school. 

Ohio,  Weston — Bids  will  be  received  until  noon.  June  3,  by 
J.  M.  C.  Cook,  Clk.  Bd.  of  Education,  for  purchase  of  $55,000 
bonds  for  school. 

Ohio,  Xenia — Citizens  defeated  $135,000  bonds  for  high 
school.     Noted  Sept.   16. 

Ohio,  Zane.svilli 

hall.      Noted    Mar.    30. 

Ind.,  Bloomiiigton — Monroe  Lodge  of  Masons  will  build 
temple.       Estimated    cost,    $40,000. 

Ind.,  Evansvilie — Hadi  Temple,  Order  of  Mystic  .Shrine,  will 
build  temple.     Estimated  cost,  $100,000. 

Ind.,  Gary — Plans  being  prepared  by  W.  B.  Ittner,  Arch.. 
St.  Louis,  Mo.,  foi'  2  schools  for  city.  Estimated  cost,  $350,- 
000  each. 

Ind.,  Hammond — 'Vernon  U.  Young  plans  theater  at  17th 
Ave.  and   Broadway.     Estimated  cost,  $75,000. 

Ind.,  Indianapolis — Bids  will  be  received  by  Board  of  Edu- 
cation until  May  30  for  sale  of  $75,000  bonds  for  addition  to 
school. 

Ind.,  IndianapoIlN — (Trvington) — Bids  will  be  received  until 
10  a.m..  June  10.  by  L.  K.  Fesler,  Audr..  Marion  County,  for 
children's    guardians    buildings    at     Irvington. 

Ind.,  Muneie — Plans  being  prepared  for  building  for  Y.  W. 
C.  A.  Estimated  cost.  $200,000.  T.  P.  Wilson,  305  East  Adams 
St.,   Gen.  Mgr.     Noted  Feb.   3. 

Mich.,  Addison — Citv  will  build  school.  Estimated  cost, 
$75,000. 

Mich..  Battle  Creek — Plans  prepared  by  C.  D.  McLane,  Rock 
Island,  111.,  for  building  on  Maple  St.  between  "Van  Buren  and 
Adams  St.  for  Y.  W.  C.  A.  Estimated  cost,  $50,000.  I.  1.- 
Stone,   Pres.     Noted  Jan.   20. 

Mieh.,  Buoklev — Rids  will  be  received  until  noon.  May  20, 
by  Board  of  Education  of  Hanover  Unit  School  District  for  8 
room    school.      Albert   Guernsey,    Secy,    of   Bd. 

Mieh.,  Cadillac — First  Methodist  Congregation  plans  church. 

Estimated   cost,    $50,000. 

Mieh.,  Detroit — Salvation  Army  plans  to  construct  Home 
for  Girls.  Estimated  cost,  $60,000.  C.  H.  Gifford,  Chn.  of  Ad- 
visory Bd. 


Mich.,  Detroit — Plans  being  prepared  by  Oscar  C.  Gottes- 
leben.  Arch.,  2224  Dime  Bank  Bldg..  for  4-story,  40xlOO-ft. 
building   for  St,   Mary's  Hospital.     Estimated   cost.   $100,000. 

Mieh.,  Detroit — Plans  being  prepared  by  Smith,  Hinchman 
&  Grylls.  Arch.,  710  Washington  Arcade,  for  9-story,  65x100- 
ft.  store  building  for  S.  S.  Kresge  Co.,  Kresge  Bldg.  Esti- 
mated  cost,   $250,000. 

Mieh.,  Detroit — Plans  being  prepared  by  W.  E.  Hunter. 
Arch.,  1306  Chamber  of  Commerce  Bldg.,  for  64xll0-ft.  church 
for  .Seovel  Memorial  Presbyterian  Congregation.  809  Maybury 
Grand    Ave.      Estimated   cost,    $70,000. 

Mieh.,  lOnst  LnnNluM: — Bids  will  be  received  until  noon,  May 
10,  by  K.  A.  Bowd,  Arch.,  Lansing,  for  high  school. 

Mieh..  Ionia — Press  reports  state  plans  being  prepared  by 
Paul  l''erreli.  Arch,,  Grand  Rapids,  for  theater  on  Main  St. 
for    I<\    G.    Lauster. 

.Mieh.,  Jackson — Citizens  voted  $150,000  bonds  for  hospital. 
Meyer  J.   Strum,   Chicago,   111.,   Arch.     Noted   Mar.   23. 

Mich..  Manlstlque — Bids  will  be  received  until  May  15  by 
Board  of  Education  for  purchase  of  $125,000  bonds  for  school. 
A.   S.    Putnam,   Pres.    Bd.   of   Education.      Noted   Jan.    13. 

Mich.,  Mnr<iuette — Contiact  will  soon  be  awarded  for  3- 
story,  I16x216-ft.  high  school  for  Board  of  Education.  Esti- 
mated cost,  $1.',0,000.  John  B.  Chubb,  109  Dearborn  St.,  Chi- 
cago,   111.,    Arch.      Noted    Apr.    6. 

Mich.,  Milford — First  State  Bank  of  Milford  plans  to  con- 
struct   bank    building. 

Mich.,  Muskegon — Grand  Rapids  &  Indiana  Ry.  plans  to 
build  freight  house  on  Western  Ave.  W.  B.  Wood,  Grand 
Rapids,  Gen.  Mgr. 

III.,  Aurora — Island  Development  Co.  plans  7-story  office 
building  at  Main  St.  and  Island  Ave. 

III..  Chicago — See   item  under  "Bridges." 

III.,  Mollne — Plans  will  be  prepared  by  Whitsitt  &  Schulzke, 
Arch.,  for  7th  St.  School.  Estimated  cost,  $50,000.  L.  A. 
Mahoney.  interested. 

111.,  Mounds — (Official) — Bids  will  be  received  in  June  by 
Warren  W.  Day,  Arch.,  527  Maine  St.,  for  combined  high  and 
grade  school.  Estimated  cost,  $40,000.  Noted  under  Peoria, 
111.,   Apr.    20. 

III.,  <luincy — Board  of  Education  plans  Dewey  School. 
Estimated    cost,    $75,000. 

III.,  Kock  Island — Plans  prepared  by  A.  Whiteside,  Arch., 
for  church  at  7th  Ave.  and  22nd  St.  for  First  Congregational 
Church.      Estimated    cost,    $5,'j,000. 

III.,  AVankegan — Plans  prepared  for  church  for  Methodist 
Congregation.     Estimated  cost,  $40,000. 

■Wis.,  .\shland — Knights  of  Columbus  contemplates  club 
house.      Estimated  cost,   $75,000 

Wis..  Pond  du  Lac — Chicago  &  Northwestern  Ry.  has  plans 
for  new  passenger  station.  Estimated  cost,  $70,000.  W.  H. 
Finley,  Chicago.  111.,   Ch.   Engr. 

Wis.,  Janesville — Board  of  Education  will  have  plans  pre- 
pared for  addition  to  high  school.  Estimated  cost,  $50,000.  C. 
"V.    Kerch,    City    Engr. 

VVi.s.,  Lake  Mills — Bids  will  be  received  about  June  15  for 
high  school.  Estimated  cost,  $50,000.  James  R.  Law,  Madison, 
Arch.      Noted   May   4. 

Wis  ,  Prairie  du  Chien — Board  of  Education  contemplates 
high   school.     Estimated   cost,   $75,000. 

Wis.,  nice  Lake — Citizens  defeated  $50,000  bonds  for  school. 
Noted  Mar.  2  and  Apr.  27. 

■Wis.,  Superior — Plans  being  prepared  by  C.  W.  and  G.  L. 
Rapp,  Arch.,  69  West  Washington  St.,  Chicago,  111.,  for  2- 
story,  50xl40-ft.  building  for  (Jrand  Theater.  Estimated 
cost,   $100,000.      Frank  M.   Phelps,  Mgr.     Noted  Apr.   27. 

AVis.,  W'ankegan — Plans  being  prepared  by  Edmund  B. 
Funston,  Arch.,  for  church  for  First  M.  E,  Congregation.  Es- 
timated  cost,    $40,000. 

Wis.,  ^Vausau — County  plans  tuberculosis  sanitorium.  Es- 
timated   cost,    $50,000, 

Iowa,  Boone — Bids  will  be  received  until  1  p.m..  May  22, 
bv  J.  R.  Curry,  for  courthouse  for  Boone  County.  Estimated 
cost,    $200,000.      Otto    Hile,    County    Clk.      Noted    Jan.    13    and 

Mar.    30. 

lonn.  Early- — Contract  w-ill  soon  be  awarded  by  Board  of 
Education  for  consolidated  school.  Estimated  cost,  $75,000. 
W.   W.   Little,   Secy.      Noted    Feb.    24    and   Apr.    13. 

Iowa,  Fairbanks — Plans  being  prepared  for  2-story,  80x100- 
ft.  high  school.  Bids  will  be  received  about  June  1.  Esti- 
mated cost,  $45,000.     H.   E.  Netcot,  Independence,  Arch. 

Iowa,  Irwin — Citizens  will  vote  May  22  on  $50,000  bonds 
for  2-story  brick  and  stone  high  and  grade  school.  W.  F. 
Gernandt,    Keeline   Bldg.,   Omaha,   Neb.,   Arch.      Noted   Mar.    16. 

Iowa,  Jefferson — Election  will  be  held  May  29  to  vote  on 
$80,000  bonds  for  school  for  Board  of  Education,  C.  P.  Lyon, 
Secy,   of  Bd. 

Iowa,  LeMars — Press  reports  state  Catholic  churches  con- 
template  constructing  hospital.      Estimated   cost,   $100,000. 

Iowa.  Osage — Election  will  be  held  May  26  to  vote  on 
$65,000  bonds  for  grade  school.  W,  K.  Lethia,  Waverly,  Arch. 
Noted  Apr.  27. 

Iowa,  Oskaloosn — Citizens  defeated  $175,000  bonds  for  high 
school  and   remodeling  present  one.     Noted  Apr.   6. 

Iowa,  Bed  Oak — Preliminary  plans  prepared  for  high 
school.  Election  will  be  held  June  2  to  vote  on  $115,000  bonds 
for  construction  of  same.  Trunk  &  Gordon,  Donnell  Court 
Bldg.,  St.  Joseph,  Mo.,  Arch.     Noted  Apr.  6. 

Minn.,  Gilbert — Board  of  Education  will  build  high  school. 
Estimated   cost,    $90,000. 

Minn.,  Rochester — Chicago  Great  Western  R.R.  plans  sta- 
tion at  4th  and  Zumbro  St..  Rochester.  Estimated  cost,  $50.- 
000.      C.   G.   Delo,   Chicago,   111.,   Ch.   Engr. 
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Minn..    Aurora — lllilii    will    Hoon    h(<    iki-i'IvimI    for   nt'hodl    for 
iKli'hl    .s,  hodl    Dlntrlot   Nu.    13.      ICHtliDiituU   lOMt,    f  l:!r>.l)()ii. 


IIoiiiIh    vol.'. I. 

Illiin.,  Itiilulh — riitnH  Ix'lim: 


^lliin..  Iiiilulh — riitnH  bi'lim:  iii'i'imri'il  liv  Shill'lrk  41  lluilHrn, 
.\r>'h.    4tia    Torti'V     IIMk.    for    il-Hlorv    hoM|iltiil    fur    Uikovluw 

lloMpltuI     ('OI'|l>>lllll(ltl.         KHilllllltl'll     >'I>M(.     $flll,OI)l). 

Mlun..  Iliilrhlnaon-  (orililal)  llldN  will  lin  leci-lvrd  l>y 
Jt>rK-i<iiHiiii  llroH.  mil  II  ^::<ii  ii.iii.,  Miiv  IN.  for  3-Mtory.  KfixlSZ-fl. 
Iiiiiik,  Ht»i<<  iiMil  holil  liullilliiK.  Knilliiati'il  coHt.  $40,0(10.  Slliix 
Jiu'olmon.  tint  Ciiplliil  Itnnk  HUlk'..  St.  I'liiit.  Arch.  Nulrd 
.\\>v.  n 

Minn..  llochrHtrr — Kiirm<>rn  Tnmt  anil  .SuvIiikm  lliink  pliiiiH 
li>  I'onHlriK't   liiiiik  iinil  iiltlri'   hiillillnK.      lOHIIiiiMtcd   coMt.  $4r>,0(lo. 

Minn..  \  IrKlnln — Vli-jjliilii  l,i>d»;i'  of  Odd  Ki'IIiiwh  lmvln»; 
l>laiiH  III  i'|i;ii'i'd  liy  ().  K.  .Shaiiil.,  Arrh..  for  oliil)  Ikuimo  and 
u\  iiiiiaxliiiii. 

Minn..  Wnlinnhn — fuMlinct  will  Hiion  l>o  awarded  for  addi- 
tion to  hlKli  Mihool  for  Hoard  of  lOdiirntlon.  lOHtlnmtfd  coHt. 
$40,000.      Not.'d    .Ian.    Kt    and    Frh.    24. 

Knn..  KlUworth — Kl«>rtlon  will  HOon  lio  held  to  vote  on 
f.'.O.ooo   liondH   for   hlKh   school. 

Knn..  Klown — CltlictiH  vot.-d  In  favor  of  $4  3,.^00  l.ond.t  for 
liiKh   .Mi-hool. 

Knn..  Mnryavllle — I'rens  n-iiort.-'  Htiito  FarinorH  Trust  Co. 
i-ontcniiilatos  bank  and  buHlness  biilldlntr.  Estimated  cost, 
jso.ooo. 

Knn..  Toprkn- -I'lana  prt'parcd  for  lO-storv  otllcc  hulldlnu; 
for  KnlKhts  and  l.adl.s  of  Socurltv.  Estimated  cost,  $275,000. 
\V.    It.   KlrUpatriik.   Pr.-.o, 

Knn..  'I'oiifkn — Topcka  foninK-rclul  Club  plana  home  at  7th 
.«!t.  and   K;iiisa.M  .We.      ICstlmatrd  oost,   $100,000. 

»li.,  Vlllnncr — Sisters  of  .St.  .ToHei)h  plan  hospital  building. 
HstlnKited    lost,    between    $40,000   and    $4r.,000. 

Nel»..  I>nvld  <lt>— Bids  will  be  received  until  May  25  by 
H.  O.  Schaaf,  .Secv.,  .School  Hd.,  at  ollice  of  Schaaf  (Jrain  Co.. 
for  hlKh  school.  lOstlmated  cost,  $fin.OOO.  R.  A.  Bradley  &  Co., 
Hastings,   Arch.      Noted   I>ec.   2  and   Feb.   10. 

\eli..  Fremont — Prelinilnarv  plans  belnt;  prepared  for 
t;-story   hotel   for   Fremont   Hotel   Co.      Kstlmated   cost.   $175,000. 

Mo..  Ilethnny — (Offlcial) — Citizens  defeati'd  proposition  to 
construct  courthouse,  Kstlmated  cost.  $100,000.  K  N.  Urown, 
County  t^lk.     .Noted   Mar.  23  and  Apr.  6. 

Mo..  Kdinn — .\,  J.  Gibbons  of  Hotel  Gibbons  plans  to  con- 
struct   new    building.      Estimated   cost,   $40,000. 

Mo.,  Joplln — rians  beinK  prepared  for  1-story  theater 
building:  on  Virginia  Ave.  for  Grubel  Bros.,  546  Minnesota 
.\ve..  Kansas  City.  Kan.  Carl  Boiler  &  Bro..  Gayety  Theater 
KUl(i:..  Kansas  City.  Mo.,  Arch. 

Mo..  KnnNnN  City — (Ottlcial) — Bids  will  be  received  until 
lune  1  by  S.  B.  Tarbet,  Arch.,  50"  Republic  Bldg.,  for  5-story, 
.'■Oxilj-ft.  auto  training  school  for  Rahe  Automobile  Train- 
iim  School.  Estimated  cost,  $85,000.  H.  J.  Rahe,  1113  East 
l.'ith   .St.,   Msr.      Noted. Apr.   27. 

Mo.,  Mnplewood — Plans  being  prepared  by  Miller  &  Chaffee, 
Arch..  Jefferson  City,  for  high  school.  Estimated  cost,  $100,- 
000.      Noted   Apr.    13. 

Mo..  Moherly — Plans  being  prepared  bv  W.  H.  Savler,  GOG 
Gumbel  lUdg.,  Kansas  City,  for  2-story.  70xl00-ft.  addi- 
tion to  high  school.  Estimated  cost,  $45,000.  R.  L.  Kings- 
bury,   Secy.    Bd.    of    Education.      Noted    Mar.    23    and    30. 

Mo.,  SprlnKlield — Plans  being  prepared  bv  C.  L.  Brettncr. 
Arch..  500  Holland  Bldg..  for  2-story,  50xl50-ft.  brick  and 
concrete  building  on  South  Jefferson  St.  for  Y.  W.  C.  A.  Bids 
will  be  received  about  June   15.     Estimated  cost,   $50,0D0. 

Tes..  .Vmarillo — Plans  prepared  for  hotel  for  Hotel  Ama- 
rillo.  Estimated  cost,  $225,000.  H.  P.  Canode.  Proprietor. 
Noted  Mar.  23. 

Tex..  Dallas — Plans  being  prepared  by  Lang  &  Witchell, 
Arch.,  for  10-  or  12-storv.  100xl50-ft.  annex  to  Hotel  Adol- 
phus.     Estimated  cost,  $1,000,000.     Noted  Jan.  13. 

Tex..  Ft.  AVorth — A.  F.  &  A.  M.  plans  G-storv  auditorium. 
Estimated  cost,  $250,000.     W.  R.  Edrington,  Chn.  Bldg.  Com. 

Tex.,  Paris — Bids  will  be  received  about  May  15  for  SOx 
120-ft.  store  building  for  R.  P.  Scott.  Estimated  cost,  $65,000. 
J.    L.    Wees,    P.    O.    Drawer    217,    Arch. 

Tex.,  Paris — Plans  being  prepared  by  County  Commission- 
ers for  courthouse. 

Tex.,  Paris — First  Baptist  Congregation  plans  church  and 
parsonage.      Estimated   cost,    $50,000. 

Tex..  San  Anprelo — Capitalists  of  San  Angelo  and  Austin 
had  plans  prepared  for  7-story  hotel  at  San  Angelo.  Esti- 
mated cost,  $250,000. 

Tex.,  Taliolia — Bids  will  be  received  by  P.  E.  Northcross, 
Clk.,   until   May   22   for   4-story   courthouse. 

Tex..  AVichlta  Falls — Election  will  be  held  May  23  to  vote 
on  $65,000  bonds  for  high  school. 

Olila.,  Mc.\lester — Citizens  recently  voted  in  favor  of  $75,- 
000  bonds  for  school.  T.  T.  Lewis,  Pittsburgh,  County  Supt. 
of  Schools.     Noted  Mar.   23. 

Olila.,  Xowata — Press  reports  state  election  will  soon  be 
held  to  vote  on  $50,000  bonds  for  school. 

Colo.,  Arvada — Election  will  be  held  May  20  in  School  Dis- 
trict No.  2,  Jefferson  County,  to  vote  on  $40,000  bonds  for 
school.      E.   L.    Newcomb,   Secy. 

Colo..  Denver — 15th  Street  Investment  Co.  will  remodel 
Quincv  Bldg.,  at  7th  and  Curtis  St.  into  modern  office  build- 
ing.     Estimated   co.st,    $50,000. 

Idaho.     T"in     Falls- 
mated  cost,  $40,000. 


-City     contemplates     city     hall.       Esti- 


I  lull,   Suit   l.nkf  «lly — Catholic   Church   plans  Hchool.      EhII. 

III!   <,..<!,    ?liio,(ioii.      J.   S.   CliisH,    lllsliop. 

«»re.,  Duriir  IIIdN  will  be  received  Miilll  May  15  by  Hchool 
i:oi.id   for  M(  licicil.      CharleH   II.   lUirKgriif,   ,\ew   Afbuny,   Arch. 

Ore..     II I    Hlver  -Clll/.enH    voted     $50,000     bonds    for    now 

grade   H.  hnol   and   iiildltioii    lo   high   school.      Noted    Apr.   «. 

Ore..  llonelMiru  I'liiiiH  pn-pared  by  K.  MaiiHon.  Arch..  Port- 
land,  for  lilKh   Hihool,      ICHIliiiMlid  <-oHt,   $75,000.      Noted    Mar.   30. 

Cnllf..  I.n  t'nnnda  I'laiis  being  iirepared  by  AIIIhoii  AI;  AIII- 
Hoii.   ,\ieli,,   I,oH   .Vnneles.   for  Hiliool   and   aiidltoiluin. 

riillf..  I, ON  AniceleM  -  Plans  prepared  by  Norman  F.  Marsch 
anil  II.  c,  lliiwaril,  Arch,,  for  auditorium  for  Inglowood  Union 
IIIkIi    ,S,  IiimiI. 

riiiif..    ^lereed   -lOUctlon    will    be    held    May    27    to   vote    on 

bonils    lor    lil^'.li    hcIiooI. 

I  nlir.,  Moilesto  Itlils  will  soon  be  received  for  purchase  of 
$200,111.1)    lionilH   for   high   and    grammar   school.      Noted   Jan.   «. 

<'Hllf..  Oxnnrd — Plans  iirepared  by  Allisoii  ft  Allison,  Arch., 
I,os    ,\ngeles.    for   school.      Estimated   cost,    $55,000. 

Cnllf..  Plneentln — Plans  prepared  by  F.  H.  Eley,  Arch., 
.Santa    ,\ii,i.    for  scliool.      ICstlniated   cost,    $40,000. 

(  niir..  \lsalln  lOlectlon  will  be  held  M.-iy  16  to  vote  on 
$105,000   bonds   for   g laminar   school. 

Cnllf..  \  Isniln— J,  S.  Johnson  had  plans  prepared  for  5- 
stoiy    hotel   at    .Main   and   Church   St.      Estimated   cost,    $135,000. 

<'allf.,  .Santn  Ann — Citizens  defeated  $40,000  bond  Issue  for 
grammar  school.     E.  L.  Vegely,  City  Clk.     Noted  Apr.  13. 

N.  S.,  Ilnllfnx^nids  will  be  received  until  May  15  by 
School  Board,  Sackvllle  .St.,  for  school.  Estimated  cost, 
$75,000.      W.   .1.    liusch,   GO  Bedford   Row,   Arch. 

N.  II.,  St.  John — C.  W.  West.  Arch.,  412  Main  St.,  Wakefield. 
Mass..  preparing  plans  for  new  St.  Vincent's  High  School. 
Estimated   cost,   $150,000. 

Ont..  Port  Arthur — Louis  Walsh  will  construct  business 
block  at  St.   P.iiil  and   Arthur  St.      Estimated  cost,   $40,000. 

Iflnn..  AVinnlpeg — 15ids  will  soon  be  received  by  Bank  of 
Hamilton  for  10-story  building  at  McDermot  and  Main  St. 
Estimated  cost,  $500,000.     J.  D.  Atchison,   Winnipeg,  Arch. 

Bids  In  and  Contracts  Awarded 

Maine,  Portland — (Ofticial) — Contract  for  3-story  high 
schoid  awarded  to  F.  W.  CUMMINHAM  &  SONS,  Portland, 
at  $3S9,993.     Miller  &  Mayo,  Arch.     Noted  May  4. 

MaHH.,  Cheinisford — Contract  for  high  school  awarded  to 
ALWAYS  &  MELOY,   Lowell,  at  $41,996.      Noted  Mar.   2. 

Mass.,  Lynn — Low  bids  received  for  library  for  city  as  fol- 
lows: C.  S.  Cunningham  &  Sons  Co.,  $25,445;  Apted  &  McDuffee. 
$26,490;  Charles  \V.  Wright,  $27,660.  Charles  V.  Burgess,  23 
Central  St.,  Lynn,  Arch. 

Mas.s.,  Revere — City  awarded  contract  for  2-story,  78x 
17S-ft.  school  to  C.  S.  CUNNINGHAM  &  SONS  CO.,  101  Tre- 
mont  St.,  Boston.  Estimated  cost,  $62,695.  Noted  Mar.  2  and 
May  4. 

Mass.,  Taunton — Low  bids  received  for  1-  and  2-story  ar- 
mory from  E.  T.  Wilson,  Natick,  at  $53,886,  and  James  A. 
Munroe,  North  Attleboro,  at  $61,887.     Noted  Feb.  24. 

Mass.,  Woburn — Low  bids  received  for  2-story,  94x120- 
ft.  armory  for  state  from  E,  T,  Wilson,  Natick,  at  $53,700  and 
L.  P.  Keating,  Westboro,  at  $55,400.     Noted  Oct.  21  and  Apr.  6. 

Mas.s.,  AVoreester — Contract  for  parish  house  for  All  Saints 
Church  awarded  to  EDWARD  F.  MINER  BUILDING  CO.  Esti- 
mated cost,   $50,000. 

N.  Y.,  Albany — Delaware  &  Hudson  Co.  awarded  contract 
for  5-story,  50xl84-ft.  office  building  to  C.  P.  BOLAND  CO., 
Troy.      Estimated   cost,    $260,000. 

IV.  Y.,  IVew  York — (Borough  of  Brooklyn)  — (Official)  — 
Contract  for  3-story.  65xl38-ft.  parochial  school  and  convent 
at  Nostiand  and  Newkirk  Ave.  for  St.  Jerome's  Church  award- 
ed to  P.  M.  O'BRIEN  CO.,  136  Broadway.  Estimated  cost, 
$100,000.      Noted   Mar.    30. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official)  — 
Contract  for  12-storv,  lOOxlOO-ft.  hotel  at  48th  St.  near 
Madison  Ave.  for  No.  33  East  4Sth  St.  Realty  Co.  awarded  to 
I'lTTSBURGH   BUILDING  CO.,   787   5th  Ave.     Noted  Jan.   13. 

!V.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Contract  for  12-storv  building  for  Dyckman  Building  Corpora- 
tion  awarded   to   C.   T.   WILLS,    286    5th   Ave. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official) — 
Contract  for  12-storv.  44x85-ft.  loft  building  for  T  A.  Wether- 
ley  at  16-18  West  39th  St.  awarded  to  WILLIAM  CRAWFORD, 
5   East   42d   St.     Noted  Mar.   30. 

N.  Y.,  Troy — (Official) — Contract  for  school  for  St.  Agnes 
Church   awarded   to  THOMAS  M.   HANRAHAN   &   CO. 

N.  J.,  Camden — Contract  for  library  for  city  in  Cooper  Sq. 
awarded  to  DOYLE  &  CO.,  1519  Sansoin  St.,  Philadelphia, 
Penn.      Estimated  cost,   $130,000.     Noted  Mar.   16. 

N.  .1.,  Camden — Board  of  Education  awarded  contract  for 
high  school  to  CRAMP  &  CO.,  Denckla  Bldg.,  Philadelphia, 
Penn,.   at   $500,000.     Noted   Feb.   24. 

N.  J.,  Hoboken — Board  of  Education  awarded  contract  for 
addition  to  high  school  to  N.  Y.  CONNOLLY  CO.,  Jersey  City. 
Estimated   cost,    $110,000.      Noted   Nov.   4. 

N.  J.,  Jersey  City — W.  H.  and  P.  W.  Cane,  Jersey  City,  sub- 
mitted lowest  bid  for  Public  School  No.  16  at  Washington 
and  Sussex   St.      Noted   Nov.   4   and   Feb.   24. 

Penn.,  Philadelphia — Contract  for  school,  church  and 
rectory  at  northeast  corner  of  Masher  and  Master  St.  for 
Sacred  Heart  Church  awarded  to  D.  W.  O'DEA,  5219  North 
5th  St. 
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Penii.,  I>biln<lelphia — Bids  were  received  for  school  at  55th 
and  Chestnut  St.  for  Board  of  Education  as  follows:  Warren. 
Moore  &  Co.,  Coniinorcial  Trust  Bldff.,  $176,878;  T.  Koilly,  1616 
Thompson  St.,  $178,218;  W.  I'.  Dougherty,  1608  Sansom  St.. 
$178,600.      Noted    Oct.    21. 

I'eiin..  Phila<lel|ihia — Bids  were  received  bv  Board  of  Edu- 
cation May  5  for  addition  to  Whittler  School  from  Henry  L. 
Brown.  1714  Sansom  St.,  $49,607;  Samuel  Shoi  maker.  Land 
Title  Bids,'..  $50,488;  \V.  P.  Dougherty.  1608  Sansom  St.,  $51,900. 

Fla.,  JaokHonvlll« — Contract  for  Panama  Park  School 
awarded  to  R.  V.  LABARRE.  Birmingham,  Ala.,  at  $47,770. 
Noted   Jan.    27. 

Fin..  JiickNonvllIe — Contract  for  school  at  Franklin,  16th 
and  17th  St.  for  Duval  County  awarded  to  O.  P.  WOODCOCK, 
Jacksonville.      Estimated  cost.    $50,000. 

Fla.,  Tampa — Press  reports  state  Hillsboro  Hotel  Co. 
awarded  contract  for  7-story  annex  to  hotel  to  McClUCKEN 
&  HYER,  Tampa.     Estimated  cost,  $225,000.     Noted  Mar.   9. 

Ohio,  Tlppaoanoe — Contract  for  reinforced-concrete  school 
awarded  to  MILLER-KEMI'ER  CO.,  Indianapolis.  Ind.,  at 
$55,000.      Noted    Apr.    l.^i. 

Irul.,  Portland — Contract  for  county  courthouse  awarded  to 
DAWSON  CON.STRtTCTION  CO.,  Pittsburgh,  Penn.,  at  $238,645. 
Noted  Mar.  23  and  Mar.  30. 

III.,  Danville — (Oflicial) — Contract  for  hospital  for  Lake 
View  Hospital  awarded  to  J.   L.  KRANEL,  at  $60,000. 


lotva,  Boxliolm — Contract  for  2-story 
school  for  Board  of  Education  awarded 
Onawa,    at    $41,333.      Noted    Mar.    9    and   Apr. 


higli     and     grade 
to     ROWLES    CO., 
6. 


Iowa,  DeH  Moines — Contract  for  5-story  addition  to  Nurses' 
Home  on  Pleasant  St.  for  Iowa  Methodist  Hospital  awarded  to 
CHARLES  WEITZ  &  SONS.  Sawyer  &  Watrous,  Watrous 
Bldg.,  Arch.     Noted  Feb.   10. 

lovta,  Des  MoineN — Contract  for  church  for  First  Presby- 
terian Congregation  awarded  to  E.  W.  NICHOLS,  708  West 
8th  St.  Estimated  cost,  $40,000.  F.  A.  Harris,  3815  4th  St., 
Arch. 

Minn.,  Gill>ert — (Official) — Contract  for  2-story  gymnasium 
and  manual  training  building  for  District  No.  18  awarded  to 
R.  T.  CHENEY,  Minneapolis,  at  $62,888.  C.  L.  Newberrv,  Supt. 
Bd.  of  Education.     Noted  Mar.   2  and  23. 

Nel>.,  HaHtinj^s — Contract  for  6-storv  addition  to  hotel  for 
Clark  Hotel  Co.  awarded  to  W.  N.  GEDNEY.  24  Linwood  Blvd.. 
Kansas  City,  Mo.,  at  $46,000.     Noted  Mar.  16. 


S.     D.,     Sioux     Fails  —  Contract 
THOMAS  McKINNON,  Sioux  Falls. 


for    hospital    awarded    to 
Estimated  cost,   $70,000. 


Mo.,  Kan.sas  City — Contract  for  5-story  fireproof  hotel 
at  3517  Main  St..  awarded  to  REYBURN  &  LAIRD  BUILDING 
AND  CONSTRUCTION  CO..  608  Bryant  Bldg.,  Kansas  City. 
Estimated  cost,  $125,000.  R.  A.  Curtis.  535  Reserve  Bank  Bldg.. 
Arch. 

Mo.,  Sprlngfleld — (Official) — Contract  for  1-story,  84xll7-ft. 
theater  for  Grubel  Bros.,  Minnesota  Ave.,  Kansas  (iity, 
awarded    to    JAMES    MILLIKEN,    Springfield.      Noted    Apr.    6. 

Colo.,  Loveland — (Official) — Contract  for  high  school 
awarded  to  AUSTIN  DANIELSON.  Denver.  Estimated  cost, 
$88,000.     Noted  Dec.  2  and  Mar.  23. 

N.  M.,  Albuquerque — Contract  for  building  for  Ubank 
&  Ditrell,  El  Paso,  awarded  to  GROSS.  KELLY  &  CO.  Esti- 
mated  cost.    $50,000. 

Ore.,  Rosebur^ — Stebinger  Bros.,  Portland,  submitted  low- 
est bid  for  construction  of  public  building,  at  $83,744  for  lime- 
stone and  $84,054   for  sandstone. 

Calif.,  Alameda — Board  of  Education  awarded  contract  for 
school  to  HARVEY  KLYCE.  Sheldon  Bldg.,  San  Francisco, 
at  $82,137.     Noted  Jan.  6  and  Apr.  20. 

Calif.,  Lodi — Contract  for  school  awarded  to  A.  FREBLICK, 
Turlock.      Estimated    cost,    $40,000.      Noted    Jan.    6. 

CATALOG  NOTICES 

National  Transit  Pump  and  Machine  Co.,  Oil  City,  Penn. 
Bulletin  No.   302.     Power  pumps.     Illustrated,   16  pp.,  6x9  in. 

The  Scranton  Pump  Co.,  Scranton.  Penn.  Bulletin  No.  107. 
Scranton  triplex  plunger  pumps.     Illustrated,   12  pp..  6x9  in. 

Ingersoll-Rand  Co..  11  Broadway,  New  York.  Form  No. 
3029.  Ingersoll-Rogler  Class  ORC  duplex  Corliss  steam  driven 
air  compressors.  Illustrated,  32  pp.,  6x9  in.  Form  No.  3036. 
Turbo  blowers.  Illustrated,  10  pp.,  6x9  in.  Form  No.  4120. 
Leyner-Ingersoll  water  drills.     Illustrated.  44  pp.,  6x9   in. 

Raymond  Bros.  Impact  Pulverizer  Co..  Chicago,  III.  Cata- 
log No.  12.  Grinding  pulverizing  and  air  separating  machin- 
ery.    Illustrated.  64  pp..   8x10  >^   in. 

The  Kilbourne  &  Jacobs  Mfg.  Co.,  Columb\is,  Ohio.  Catalog 
No.  41.  Wheelbarrows  and  scrapers.  Illustrated,  30  pp.. 
6x9   in. 

Struthers-Wells  Co..  Warren,  Penn.  Catalog.  Riveted  and 
welded  steel  plate  construction.     Illustrated,  48  pp.,  8x10%   in. 

Lidgerwood  Mfg.  Co.,  96  Liberty  St.,  New  York.  Bulletin 
No.  16.  Lidgerwood  gasoline  hoists.  Illustrated,  10  pp.,  9x12 
in. 

Nelson  Valve  Co.,  Chestnut  Hill,  Philadelphia,  Penn.  Pam- 
phlet. Extra  heavy  steel  gate  valves.  Illustrated,  24  pp., 
5x7%   in. 

The  Webster  Mfg.  Co.,  Tiffin,  Ohio.  Catalog  No.  42.  Ma- 
chinery for  the  handling  of  machinery  and  products — convey- 
ing, elevating,  screening,  crushing,  washing,  storage,  power 
transmission.      Illustrated,  520  pp.,   6x9  in. 


GRAVEL  ROAD,  HARTFORD,  CONN. 

Contract    1«( 

Bids  were  received  May  1,  by  the  Board  of  Water  Com- 
missioners for  Contract  16,  constructing  a  gravel  road  east  of 
East  Branch  Reservoir  fiom  (A)  LOUIS  LONGHI  &  BKO., 
Torrington  (awarded  contract);  (B)  Mascettl  &  Holley,  Tor- 
rington;  (C)  A.  D'Ambrosio,  Silverlane;  John  De  Michiel  & 
Bros..  Torrington.  $51,345;  L.  Suzio  Construction  Co..  Merlden. 
$56,242;  C.  W.  Blakeslee  &  Sons.  New  Haven.  $60,530;  R.  H. 
Newell  Co.,  Uxbrldge,  Mass.,  $63,520;  D'Onfro  Bros.,  Fitchburg, 
Mass.,  $64,710.  The  item  bids  of  the  3  lowest  bidders  were  as 
follows: 


38,000  cu.yd.  earth  excavation 

6,000   cu.yd.   rock   excavation 

21,000  sq.yd.   8-in.   gravel   surface 

150   sq.yd.   8-in.   Telford    base 

50  cu.yd.  broken   stone  and  gravel... 

750  sq.yd.    cobble    gutters 

50    cu.yd.    dry    rubble    masonry    and 

paving    

50     cu.yd.     rubble     masonry     laid     in 

mortar    

300  cu.yd.   concrete   masonry 

2,000  lb.  c.-i.   strainers 

200   lin.ft.    fi-in.    tile    pipe 

8,500  lin.ft.  wooden   guard    rail 

6,000  lin.ft.  wire    fence    

Extended   totals    


A 

B 

C 

$0.48 

$0.40 

$0.49 

1.60 

2.00 

2.15 

.38 

.40 

.35 

.50 

.50 

.60 

1.00 

1.00 

2.00 

.50 

.60 

.60 

3.50 

3.00 

4.00 

5.00 

5.00 

7.00 

8.00 

9.00 

8.00 

.06 

.07 

.10 

.25 

.20 

1.00 

.28 

.27 

.32 

.10 

.15 

.22 

44.015      $44,950      $51,100 


Tlie  Standard  Undersround  Calile  Co.  has   opened  an   office 
in  Minneapolis.  Minn.,  which   is  in  charge  of  Harold  K.  Weld. 


E.  A.  Miteheil,  Pres.  of  the  Wyckoff  Pipe  and  Creosoting 
Co.,  Inc.,  has  bought  a  large  coal  mine  in  Alabama,  on  the 
Black  Warrior  River.  This  coal  has  been  tested  and  found 
to  be  a  much  better  coal  than  the  I'ocahontas.  A.  E.  Mitchell, 
the  wellknown  engineer,  who  is  also  an  export  on  coal  values, 
states  that  this  coal  is  one  of  the  best  for  making  coke.  The 
company  may  also  build  coke  ovens  and  chemical  plants  for 
making  creosote   oil   and   other   by-products. 

The  Morgan  FnM'ineerinK  Co.,  Memphis.  Tenn..  has  incor- 
porated its  office  at  Dayton.  Ohio,  as  the  Dayton  Morgan  Engi- 
neering Co..  to  promote  the  efficient  handling  of  the  increasing 
scope  and  volume  of  work.  Both  companies  specialize  in  flood 
control,  drainage  and  reclamation  engineering.  The  officers  of 
the  companies  are  Arthur  E.  Morgan,  Pres..  L.  L.  Hidinger, 
Vice-Pres.,  N.  H.  Sayford,  Treas..  and  S.  B.  Hutton  and  C.  A. 
Bock,  Secys. 

The  Robert  A.  Keasbej'  Co.  has  moved  its  offices  from  100 
North  Moore  St.  to  Bank  and  West  St.,  New  York,  N.  Y. 

The  Penn  Marine  and  Ordnnnre  Co.,  Inc.,  has  taken  over 
the  assets  and  liabilitie.s  of  the  Penn  Steel  Casting  and 
Machine  Co.,  Chester.  Penn..  and  the  Baliit  Steel  Co..  New 
Castle,  Del.  The  general  offices  of  the  company  are  located 
at  132  South  15th  St..  Philadelphia.  Penn.  The  officers  are 
Rodney  Thayer,  Pres.,  Walter  S.  Bickley,  Vice-Pres.,  Ivers  S. 
Adams,  Treas.,  and  C.  Ferris  Jemison,  Secy. 

The  Independent  Pneumatic  Tool  Co.,  Chicago,  111.,  has 
moved  its  Atlanta.  Ga..  branch  to  the  Jefferson  County  Bank 
Bldg.,   Birmingham.   Ala. 

Harrison,  Mertz  &  Elmien,  Inc.,  Commercial  Trust  Bldg.. 
Philadelphia,  Penn.,  has  been  incorporated  for  the  purpose  of 
continuing  the  business  of  the  former  firm  of  Harrison  & 
Schreiber,  which  has  been  conducting  an  engineering  and 
construction  business  for  the  past  10   years. 

K.  S.  CuIIen,  formerly  connected  with  the  Niles-Bement- 
Pond  Co.  as  a  representative,  has  opened  an  office  in  the 
Leader-News  Bldg.,  Cleveland.  Ohio.  The  new  firm  will  be 
known  as  the  E.  S.  Cullen  Machinery  Co.  and  will  deal  in 
machine   tools  and  locomotive  cranes. 

The  Turner  Construction  Co.  has  opened  a  branch  office  at 
45  Milk  St..  Boston.  Mass..  to  take  care  of  all  its  New  England 
business.  It  will  be  in  charge  of  W.  R.  Sides.  District  Con- 
tract  Mgr..   and   A.   C.   Torsor.   Gen.    Supt. 

Creosote  Bioelis — The  only  complaint  against  creosote 
blocks  for  wood  paving  has  been  overcome  through  a  process 
developed  at  the  Forest  I'roducts  Laboratory  maintained  by 
the  United  States  Government  in  Madison,  Wis.  The  opponents 
of  wood  paving  have  used  in  their  arguments  the  fact  that 
with  certain  conditions  of  treatment  the  pavement  is  liable  to 
"bleed"  during  hot  weather.  By  this  term  is  meant  that  the 
oil  oozes  from  the  blocks  and  forms  a  black,  sticky  mass  over 
the  entire  street.  This  is  of  course  annoying  to  residents 
along  such  streets  and  the  Forest  Products  Laboratory  has 
been  investigating  the  problem  with  .a  view  to  preventing 
"bleeding."  A  process  has  been  perfected  whereby  blocks 
treated  v/ith  creosote  and  exposed  to  the  direct  rays  of  the  sun 
on  some  of  the  warmest  days  or  even  when  placed  in  an  oven 
where  a  temperature  of  212  deg.  F.  is  maintained,  remain 
perfectly  dry.  It  is  expected  that  this  process  will  be  adopted 
gener.i.lly. 

The  Consul  General  of  Uruguay  states  for  concerns  wish- 
ing to  send  catalogs  or  circular  letters  to  Uruguay,  that  ac- 
cording to  a  Decree  signed  bv  the  Minister  of  Industries  of 
Uruguay  on  Sept.  25,  1915.  that  the  law  of  Oct.  2.  1894.  making 
unlawful  the  circulation  in  Uruguay  of  catalogs  and  other 
printed  matter  where  weights  and  measures  othir  than  those 
exi)ressed  in  the  decimal-metrical  system  are  mentioned,  h.is 
no  bearing  and  does  not  apply  to  catalogs  and  other  litera- 
ture printed  by   foreign  firms  in  foreign   countries. 

Raiitvay  Material — The  "Diario  Official"  (Rio  de  Janeiro) 
of  Mar.  17  published  Decree  No.  11.982.  approving  the  project 
for  the  reconstruction  of  the  section  of  the  Theresopolis  Ry. 
between  Raiz  da  Serra  and  Theresopolis.  a  distance  of  11.660 
m.  (about  7  mi.).  The  estimated  cost  of  the  undertaking, 
including  the  provision  of  rolling  stock,  etc..  is  1.426.898  mil- 
reis   (about  £71.300  at  current  rate  of  exchanee). 
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1    10 
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1   20 

1    20 

1   211 

1  (X) 

1   (Ml 

1   (H) 

.70 

.VI 

.75 

.52 

.as 

.65 

.40 

.30 

.40 

.33 

1.00 

1.00 

1.00 

KxtriHlo.!  toliila $08,082    $70,01 1    $71,129 

PAVING.  ELGIN.  ILL. 

HUls  wpi-o  received  Apr.  «  liy  the  city  for  pavlnn  Vlllii  St. 
from  (A)  l.OUAN  &  CIKKTZ  CONSTKITCTION  CO..  lAnin, 
(awarded  contract);  (U)  llllnolH  Hydraulic  .Simu'  and  Con- 
Ht  ruction  Co..  lOlKin;  (C)  H.  (!.  C.oelltz,  HaU  I'ark.  '1  he  Item 
bids  were  lis  followa: 

A  H  C 

27.0.M)  »u  yd.  brick  pavement . 

i>,7tK)  liii  tl.  cvirb  iind  Kuttcr 

51(1  liii  fl.  concrete  Kuttcr 

7(>0  liii  ft    ciincrcte  headers 

S(l  .siilcwiilk  liciulere 

SO  Kiiltcr  plates 

AdjustiiiK  ninnlioles  and  cateh-biisinB  (lump  sum) . 


$1  87 

$0.88 

$1.(M) 

.r>2 

.55 

.  SSLW 

.30 

..TO 

.30 

.35 

.,15 

.35 

2.00 

2.00 

2.00 

3  00 

3.00 

3.00 

43.20 

50.00 

50.00 

Extended  totnls. 


$50,491    $57,059    $57,000 


SEWER  SYSTEM.  POLSON,  MONT.  ^ 

Hids  were  received  by  the  city  Mar.  (l  for  constructing  a 
system  of  sanitary  sewers  from  (A)  SKITKITY  HKIlHlIO  CO.. 
Billings,  (awarded  contract);  (H)  Two  Miracle  Construction 
Co.;  (C)  C.  H.  Kellev;  Nelson  Ulch.  $:!:i,.''>.''iii ;  Moiiark  Construc- 
tion Co..  $29,429;  l>a"yne  &  Wood.  *27..->79;  (1.  H.  NASH.  $29,531; 
l.indstrom  &  Oren.  $27,948;  Thomas  Kelley.  $27.35X;  Mc- 
Laughlin &  O'Neill,  $2S.9.'>2;  K.  M.  Badsten  &  Co..  $27,086.  The 
item   bids  of  the   3   lowest   bidders  were  as   follows: 

ABC 

14.360  lin.fl.  trench  excavation $0  45  $0  40  $0.50 

GOO  lin. (I.  trench  excavation  river 1.00  1.00  .50 

ll.'.HlO  lin  ft.  backfilling .05  .08  .10 

2(K)  cu.vd.  structural  excavation .50  1.25  .50 

(UK)  lin.ft.  18-in.  c.-i.  pipe 3.75  4.50  4.40 

(i(K)  lin.ft.  IS-in.  c.-i.  pipe .20  .00  .50 

0.19:5  lin.ft.  8-in.  vitrified  pipe .28  .20  .30 

1, 4:<2  lin.ft.  10-in.  vitrified  pipe .41  .41j  .40 

4.040  lin.ft.  15-in.  vitrified  pipe 80  .88  .75 

1.749  lin.ft.  18-in.  vitrified  pipe 1    10  1.282  100 

104  y.  8x0  in 1   21  1    18  1.50 

48  y    10x0  in 192  1.00  2  50 

92y.l5x0in 3.00  3  51  3  50 

15  y   18x0  in                  4.50  5  13  5.00 

ly    15xl5in     4.50  5.00  5  00 

Iyl8xl8n           ]]        y...  ...... 550  700  0.00 

14T's8x8in. 110  130  150 

4T'sl0x8in 150  2.00  2. .50 

9T'sl5xSin 2.50  3  o75  3  50 

IT'slSxSin 5  00  4.12  5.00 

14.360  lin  ft.  N-itrified  pipe  and  specifications .10  .10  .10 

29  1amDhole«                                         10.00  5  00  4.00 

IS  catcVbasins. '.'... ■..:;: 00.00  27.00  40.00 

7  manholes  5-7  ft 55.00  50  00  40  00 

10  manholes  7-10  ft 00. 00  00  00  00  00 

15  manholes  10-14  ft 75.00  70  00  80.00 

1  manhole  11  ft.  drop 75  00  00  00  10)00 

1  manhole  17  ft.  drop 100  00  100  00  120  00 

9  flush  tanks 140  00  150  00  130.00 

10  cu.yd.  concrete  collars 20.00       10.00       12.00 

10  cu. yd.  excavation  and  refill 1  50         4.50         8.00 

Extended  totals $25,719    $25,956    $20,504 


Foregn  Trade  Investig-atlon — The  most  extensive  investi- 
gations into  foreign-market  conditions  ever  undertaken  at 
one  time  bv  the  Bureau  of  Foreign  and  Domestic  Commerce, 
Department  of  Commerce,  will  be  under  way  soon  after  the 
begrinning  of  the  new  fiscal  year  in  July.  These  investigations 
will  be  aimed  at  the  newer  and  more  undeveloped  markets 
Iving  well  outside  of  the  fighting  zone,  especially  those  in 
South  America.  China.  India.  Africa  and  Australia.  Twelve 
different  lines  are  to  be  investigated  and  fifteen  distinct  exam- 
inations to  find  suitable  agents  for  the  work  have  been  an- 
nounced for  some  time  in  May. 

For  South  Africa,  agents  are  being  sought  to  study  and 
r.'port  on  markets  for  construction  material  and  machinery, 
fancy  groceries,  furniture,  glass  and  glassware,  jewelry  and 
silverware,  motor  vehicles,  paper  and  printing  supplies,  rail- 
way supplies,  and  stationary  and  oflice  supplies.  In  the  Far 
East,  Africa  and  Australia  a  study  will  be  made  of  the  mar- 
kets for  boots  and  shoes,  electrical  goods,  motor  vehicles, 
and  railway  supplies.  One  agent  is  also  sought  to  look  into 
possibilities  for  American  commercial  and  industrial  invest- 
ments in  South  America  and  another  to  make  a  similar  study 
in   the   Far   East. 

The  difficulty  the  Bureau  has  experienced  in  getting  suit- 
able men  for  its  foreign  investigations  illustrates  the  lack  of 
trained  men  for  foreign  commercial  work  which  has  so  often 


I  cell  called  to  the  attention  of  AmorlcanB  In  the  luBt  year. 
Tlieri-  lire  plenty  of  men  capable  of  hIzImk  up  market  condl- 
lloiiM  in  any  part  of  their  own  country,  but  there  Ih  a  differ- 
ent Htory  to  tell  wlii'ii  a  man  Ih  wanted  to  Htudy  the  jiroHpectH 
of  HidlniK;  KoodH  In  a  foreign  enunlry.  l''or  South  America, 
for  example,  the  Bureau  of  l''orelKii  and  DonieHtlc  Commerce 
wantH  men  who  I'aii  Hpeak  SpanlHli,  who  underHtand  their 
particular  line  well  eiioiiKli  tii  learn  the  eHHcnllal  factn  ho 
neceHNiirv  lo  American  expoileiH.  and  who.  when  in  iioHHeMHlon 
of  theMe' factM.  can  write  tlieni  up  In  clear-cut.  loKlcal.  con- 
vlncliiK  fiiHhlon.  .Such  men  are  Hcarcc.  For  InveHtlnatloiiH  In 
the  Far  lOaMt  a  forelKii  laiiKUiiKe  Ih  not  eHHential,  allhouk'h 
extra  credit  will  be  ^Iven  in  the  examination  for  u  knowledKc 
of    Fren<-h.    Cermaii    or    Spanl.Mli. 

lOxiirrlH  In  ('••innieree  W  iiii(«'d  — The  Bureau  of  Foreign  and 
DomeHlIc  Coninieice  a iiiiiiumoh  three  new  examlnatloiiH  to  fill 
poHltliinH  In  llH  WaHhlnuton  olllce  and  In  ItH  diHlrict  ofllceH 
In  the  principal  Ainei'Ican  cItleH.  On  May  10  an  examination 
will  be  held  for  "ICxpert  In  Commerce  and  Finance,"  the  miliiry 
for  the  pOHillon  ranging  from  $2,000  lo  $2,500.  On  May  17 
iinollier  leHl  will  be  held  for  "AH.slHtant  to  lOxpert  In  Commerce 
and  Finance."  this  i.osillon  being  one  that  payH  $1,400  to 
$2,000.  On  Mav  19  there  will  be  an  ex.-iniinalion  for  "(,'om- 
nierclul  Agent  "in  District  OlIlceH,"  the  salary  ranging  from 
$1,200    to    $3,000. 

The  examlnatlon«  for  expert  and  aHRlstant  expert  In  com- 
merce and  finance  are  the  usual  competitive  examlnatlonH  as 
conducted  bv  the  Civil  .Service  Commission.  Applicants  nhould 
writi^  af  once  lo  the  Civil  Service  Commission.  Washington, 
or  to  one  of  its  district  offices,  for  application  forms.  The 
examination  for  comiiuicial  agent  in  district  offices  Is  a 
special  ex.uniniition  given  by  the  Bure:iu  of  Foreign  and 
Domestic  Commerce,  and  application  should  be  made  in  writ- 
ing direct  to  the  Bureau  at  Washington.  The  applicant  will 
sav(^  time,  by  writing  in  detail  his  education  and  experience 
In  his  first   letter  to  the  Bureau. 

The  appointees  to  the  position  of  "Expert  in  Commerce 
and  Finance"  will  be  reciuired  to  handle  independently  par- 
ticular lines  of  reK<'.irrh  and  other  work  connected  with 
foreign  trade;  to  an.swer  iiKiuiries  and  take  charge  of  cor- 
respondence; to  prepaie  pajjers  on  economics  and  business 
conditions  and  on  public  and  private  finance  in  foreign  coun- 
tries, both  for  publication  and  for  use  in  the  Bureau  or 
some  other  branch  of  the  Government  service.  They  should 
have  sufficient  knowledge  of  modern  languages  to  read  the 
principal  foreign  reviews,  a  discriminating  knowledge  of 
commerce  and  finance  and  an  ability  to  express  themselves 
clearly  and  concisely  in  good  English.  They  will  also  be  re- 
quired to  handle  a  certain  amount  of  administrative  work, 
(jompetitors  will  not  be  assembled  for  examination,  but  will 
be  rated  on  the  following  subjects,  which  will  have  the 
relative  weights  indicated:  Education.  40;  experience.  40;  pub- 
lications or  thesis.  20.  Applicants  for  this  position  should  be 
graduates  of  colleges  or  universities  of  recognized  stand- 
ing and  should  have  had  at  least  two  years  of  postgraduate 
work  in  commerce  and  finance,  or  two  years'  journalistic  expe- 
ric'iice  exclusively  in  connection  with  manufacturing,  bank- 
ing, or  commerce,  in  some  important  position,  or  two  years' 
responsible  experience  in  some  import.ant  branch  of  manu- 
facturing, banking,  or  commerce,  or  two  years  as  instructor 
in  commerce  and  finance.  Applicants  who  have  had  college 
training  should  be  graduates  of  a  four  years'  high-school 
course  and  have  had  at  least  six  years'  experience  in  manu- 
facturing, banking,  or  commerce,  two  years  of  which  must 
have  been  in  a  responsible  position;  or  six  years'  experience 
in  journalism,  two  years  of  which  must  have  been  in  an 
important  position  dealing  exclusively  with  manufacturing, 
banking,  or  commerce.  Foieign  travel  in  connection  with 
busness  pursuits  will  be  considered  responsible  experience  for 
the  purpose  of  this  examination.  Publications,  or  in  lieu 
thereof  a  thesis,  should  pertain  to  some  phase  of  manufactur- 
ing,  banking  or  commerce. 

Appointees  to  the  position  of  "Assistant  to  Expert  in  Com- 
merce and  Finance"  will  be  required  to  do  any  necessary 
research  work  in  the  libraries  of  the  Department  of  Commerce 
and  to  prepare  reports  on  the  results  of  such  research  work 
which  will  be  useful  in  the  Bureau's  service  of  furnishing 
foreign  trade  Information.  They  may  be  required  to  read, 
digest,  abstract,  and  prepare  for  publication,  or  for  use  in 
answering  inquiries,  the  contents  of  foreign  publications — 
official  gazettes  and  bulletins,  newspapers  and  trade  papers, 
consular  reports,  and  the  reports  of  commercial  agents,  spe- 
cial agents  and  commercial  attaches.  A  knowledge  of  the 
principal  foreign  languages,  ability  to  write  good  English, 
a  good  general  knowledge  of  economics  and  business  methods, 
familiarity  with  sources  of  foreign  trade  information,  and 
research  methods,  are  practically  indispensable  in  this 
position. 

Graduation  from  a  college  or  university  of  recognized 
standing,  or  graduation  from  a  four  years'  high-school  course 
and  four  years  of  experience  in  commerce,  manufacture,  or 
finance,  in  foreign-trade  promotion  work  (in  journalistic 
work),  or  four  years  of  residence  or  travel  in  foreign  coun- 
tries, part  of  such  residence  or  travel  to  have  been  spent  in 
business  pursuits,  or  a  combination  of  college  training  and 
experience  as  indicated  above  aggregating  four  years,  are 
prerequisites  for  consideration  for  this  position.  Senior  stu- 
dents in  a  college  or  university  of  recognized  standing  will  be 
admitted  to  this  examination  if  otherwise  eligible,  but  their 
names  will  not  be  certified  for  appointment  in  case  they  attain 
eligibility  in  the  examination  until  they  have  furnished  proof 
of  actual  graduation. 

The  examination  for  commercial  agent  in  district  offices 
covers  the  following  subjects:  Economic  and  commercial 
geography;  statistics  and  methods  of  investigation;  foreign 
languages  (translation  from  the  foreign  language  into  Eng- 
lish); promotion  of  commerce  (the  work  of  the  various  for- 
eign-trade promotion  agencies);  the  technique  of  foreign 
trade  (questions  on  practical  exporting);  and  education  and 
experience.  The  last  named  subject,  education  and  experience, 
is  rated  on  a  statement  prepared  in  advance  of  the  assembled 
examination  by  the  applicant,  and  counts  more  than  any  other 
one  subject  in  the  written  examination.  The  commercial 
agents  in  charge  of  the  district  offices  of  the  Bureau  receive 
salaries  ranging  from  $1,400  to  $3,000  per  annum.  The  com- 
mercial agent  who  assists  the  commercial  agent  in  charge 
ordinarily  receives  a  salary  ranging  from  $1,200  to  $1,800 
per  annum.  Twelve  hundred  dollars  is  regarded  as  the  regu- 
lar  entrance   salary   for   such   commercial   agents. 
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I  CoEnsUiruiictlioini  Ne^ws 


BUILDING  OPERATIONS  FOR  APRIL 

Building  operaTions  for  April  as  shown  by  the  76  cities 
listed  below  show  an  increase  of  about  $8,000,000  over  April 
of  191.')  and  an  increase  of  about  $4,000,000  over  March  of  1916. 
The  first  four  months  of  1916  show  an  increase  of  $41,342,706 
over  the  same  period  in  1915.  The  principal  increase  seems  to 
be  throughout  the  Central  States,  where  there  is  a  Knin  of 
about  $7,000,000  over  a  year  ago.  the  balance  of  the  country 
showing  but  very  little  increase  over  a  year  ago  at  this  time: 

EASTERN  STATES 

First    Four    Month.^ 
Montli  of  .Vpril  of  Year 

I'.UU  191.')  1916  1915 

Albany,  N.  Y S4:52,4.'").'i  $28.5,745  8918.570  81,246,005 

Baltimore,  Md I,l.i9.»18  4,525,;533  4,463,025  7, .548,160 

Boston.  Mass 1,0(19,383  1,000,000  

Bridgeport,  Conn 040,437  1,493,413  2,685,928  2,311,149 

BulTalo,  N.  Y 803,000  1,190,000  2.896,000  2,708,000 

Elizabeth.  N.  J 03,245  141, .575  724.162  3.59,581 

Erie,  Pcnn 282,429  147,838  704,854  620,481 

Harrisburg,  Penn 373,445  95,375  650,146  294,1.55 

Hartford.  Conn 1,091,511  582,602  2,205,429  1,609,804 

Hobokcn,  N.  J 63,860  57,600  699,276  431,790 

Jersey  City,  N.  J 512,583  694,000  1,367,202  1,663,870 

Newark,  N.  J 842,017  949,846  2,232,608  2,888,3.37 

New  Bedford,  Mass 770,065  437,520  1,. 528,665  1,193,782 

New  Haven,  Conn 400,0.30  465,320  1,9.54,318  2,097,800 

New  York,  N.  Y.: 

Bronx 1,923,473  2,917,300  7,569,811  10,089,475 

Brooklyn 3,9.52,243  4,808,305  14,499,664  4,890,150 

Manhattan 8,599,760  5,834,740  24,162,484  22,781,765 

Queens 2,387,868  2,374,065  8,347,012  6,307,466 

Passaic,  N.  J 111,675  81,099  311,886  414,669 

Paterson.  N.  J 252,309  124,426  588,.S92  332,511 

Philadelphia,  Penn 6,227.780  3,449.900  15.115.350  12,323,700 

Pittsburgh,  Pcnn 1,250,762  974,283  7,790,004  2,055,385 

Portland,  Maine 162,775  177,7.34  402,330  386,349 

Reading,  Penn 255,150  111,375  365,975  383,900 

Rochester,  N.  Y 1,168,294  1,159,2.57  3,202,476  2,786,581 

Scranton,  Penn 110,873  118,972  399,655  316,696 

Springfield,  Mass 465,785  365,475  1,797,753  1,884,833 

Syracuse,  N.  Y 681, .580  271,474  1,084,347  1,171,105 

Utica,  N.  Y 1.53, .340  573,365  494,575  729,795 

Wilkes  Barre,  Penn 69,905  1 19.746  313,758  482,266 

Worcester,  Mass 573,423  542,860  1,857,961  1,040,690 

Totals $37,484,173  $36,070,603  8101.334,114  $93,350,262 

SOUTHERN  .STATES 


Month  of  April 

1916  1915 

Atlanta,  Ga $573,647  8446,337 

Birmingham,  Ala 171, .509  169,701 

Chattanooga,  Tenn 91,300  44,295 

Dallas,  Tex 186,701  492,175 

Ft.  Worth,  Tex 211,298  81,495 

Houston,  Tex 119,770  178,8.33 

Louisville,  Ky 298,890  282.400 

Memphis,  Tenn 282,545  438,355 

New  Orleans,  La 242,061  339,571 

Norfolk.  Va 226.384  163.218 

Richmond.  Va 595,608  370,114 

Washington,  D.  C 1,192,098  1,029,020 

Totals 84,191,811  $4,035,494 

CENTRAL  STATES 


First  Four 

Months 

of  Ye 

ar 

1916 

1915 

81,428,127 

81,4.59,511 

784,511 

533,144 

.591,385 

147,412 

1,627.434 

1,104,0.55 

725.012 

400,805 

930,570 

615,666 

1,996,032 

1,160,235 

980,970 

987,828 

742,311 

778,278 

1,767,104 

636,506 

1,826,827 

1.073,964 

3,6.34,245 

3.105.007 

817.034.528  812,002,411 


First    Four    Months 

Month  of  April  of  Year 

1916  1915  1916  1915 

Akron,  Ohio 81,.340,8.59  83.55.410  82,253,064  $875,755 

Canton,  Ohio 451,455  217,520  1,409.005  477.495 

Cedar  Rapids,  Iowa 205,000  251,000  382,000  704,000 

Chicago,  111 11,371,600  0,820,700  38,321,100  24,756,650 

Cincinnati,  Ohio 1,156,165  1,317.485  3,046.680  3.624.604 

Cleveland.  Ohio 2.625.0.55  3,076,385  7,617,140  9,948,425 

Columbus,  Ohio 1,165,840  465,055  2,472,410  1.222.705 

Davenport.  Iowa 85..520  108.022  232, .596  237,682 

Des  Moines,  Iowa 162,075  225,223  744,804  401,993 

Detroit,  Mich 3,796,.560  3,012,790  11,740,715  8,079,.305 

Duluth.  Minn 612.348  340,178  1,135,848  679,100 

Evansville,  Ind 140„851  70,198  363,803  627,010 

Grand  Rapids,  Mich 488.097  298,.394  1,338,312  743,195 

Indianapolis,  Ind 801,674  770,511  2,240,517  2,516,383 

Kansas  City,  Kan 105,864  147, .560  2.54..597  403,685 

Kansas  City,  Mo 1,219,919  1,125,170  3,355,903  3,2.57.975 

Milwaukee,  Wis 1,129,902  1,17.3,693  3,198,718  2,729,319 

Minneapolis,  Minn 3,0.35.085  1,951,035  832,190  4,020,160 

Oak  Park,  111 208,638  219,560  985,683  744,680 

Peoria,  111 129,972  317,305  613,792  704.2.30 

St.  Louis,  Mo 1,003,146  986,719  4,589,4.52  4,051,332 

St.  Paul,  Minn 966, .504  829,914  2,880,858  3,148,850 

Toledo,  Ohio 1,188,467  959,042  3,472,618  2,714,204 

Youngstown,  Ohio 373,001  219,505  731,.334  773,437 

Totals 833,230,622  $26,633,794  8100,959,666  $79,223,619 


WESTERN  STATES 

First   Four  Months 

Month  of  April  of  Year 

1916                1915  1916  1915 

Denver.  Colo 8340,900        $.326,590  $  1,328,1 70  $850,425 

Los  Angeles.  Calif 1.304.407       1,506,804  5,376,044  4,112.217 

Portland,  Ore 457,765          559.415  1.454.315  1.747.800 

Salt  Lake  City.  Utah 260.745          252.852  997.372  695.592 

San  Diego.  Calif 208.4.54             80,475  705.210  '  515.555 

San  Francisco,  CaHf 2,247,187       1,646.374  7,003,981  4,728,145 

Seattle,  Wash .556,510          837,105  2,304,415  2,289,245 

Spokane,  Wash 62,184           126,725  549.458  343.095 

lacoma.  Wash 185,110            47,889  450,187  356,688 

Totals 85,623,322     $5,444,229     822,229,252  $1.5,6.38.562 

RAILWAYS— STEAM  AND  ELECTRIC 

Proposed  Work 
I'ennNylvanla — Pennsylvania     R.K.     plans     to     enlarge     its 
yards    at    I'ottstown,    Penn.      A.    C.    Shand,    Philadelphia,    Ch. 
Engr. 

Pennsylvania — Trenton,  Bristol  &  Philadelphia  Street  Rail- 
way Co.,  Bristol,  contemplates  expenditure  of  $40,000  for  im- 
proving its  roadl)ed  between  Torresdale  and  Bristol.  M.  J. 
Hill,    204    Radcliffe    St.,    Bristol,    G.n.    Mgr. 

Pennsylvania — Woinclsdorf,  Richland  &  Myerstown  Street 
Railway  Co.,  Lebanon,  will  be  incorporated  to"  construct  trol- 
ley line  from  Womelsdorf  to  Newmanstown  and  Itichland 
to  connect  with  line  of  Reading  Transit  Co.  L.  Valentine,  J. 
M.   Clapp  and  others,  Lebanon,   interested. 

Virginia — Bids  will  soon  be  received  bv  Holston  River 
Lumber  Co.,  Al)ing<lon,  for  railway  to  Clinch  Mountain  Dis- 
trict, about  20  mi.     H.  T.  Ballah,   Abingdon,  Asst.  Gen.   Mgr. 

West  Virginia — Press  reports  state  Cole  &  Ciane,  Cincin- 
nati, Ohio,  and  Huntington,  W.  Va.,  plans  to  construct  lumber 
railway  in   Boone  County,  about  17  mi. 

North  Carolina — Election  will  be  held  June  10  in  Alle- 
ghany County,  Sparta,  to  vote  on  $60,000  bonds  to  complete 
line  of  Elkin  &  Alleghany  R.R.  through  Alleghany  County.  C. 
B.   Penny,    Elkin,   Gen.    Mgr.      Noted   Mar.    30. 

Nortli  Carolina — Duplin  Railroad  Co.,  Kinston,  recently  in- 
corporated, plans  to  construct  railway  from  Kinston  or  Pink 
Hill  via  Beulaville  and  Chinquapin  into  Pender  County,  thence 
to  some  point  on  deep  water,  about  50  mi.  Fred  I.  Sutton, 
Mayor,  and  G.  B.  D.  Parker,  Chinquapin,  and  others,  inter- 
ested. 

(Georgia — Columbus  Railroad  Co.,  Columbus,  plans  to  con- 
struct belt  car  line  to  Girard,  Ga.     John  S.  Bleecker,  Columbus. 

Mgr. 

Georgia — Georgia  Lumber  Co..  Games,  plans  to  extend  line 
to  Americus.  Ga.     J.  S.  Morton,  in  charge. 

Georgia — Preliminary  surveys  made  by  Ocilla  Southern 
Ry.  for  extension  of  line  from  Perrv  to  Macon,  about  30  mi. 
I).   C.   Smith,   Ovilla,   Ga..   Gen.   Mgr.      Noted    Dec.    9. 

Florida — City  of  Jacksonville  secured  right-of-way  for  pro- 
posed railway  which  it  plans  to  construct.  J.  E.  T.  Bowden, 
Mayor. 

Florida — A.  Evans  Townsend,  Engr..  Sarasota,  interested 
in  project  to  construct  electric  railway  between  Tampa  and 
Venice,   68  mi. 

Alaltama — According  to  press  reports  Alabama  Citv.  Gads- 
den &  Attalla  Railway  Co.,  Gadsden,  plans  to  extend  Gansler 
Ave.  line  from  .5th  St.,  Alabama  City,  to  Louisville  &  Nashville 
R.R.      C.   J.   Zell,   Gadsden,   Gen.   Mgr. 

MiHsiHsippi — Chamber  of  Commerce,  Belzonl,  interested  in 
project  to  have  Illinois  Central  R.R.  extend  line  of  Black  Dog 
R.R.  from  Trail  Lake  to  Isola.  12  mi.  A.  S.  Baldwin,  Chicago, 
111.,   Ch.   Engr.,  Illinois  Central  R.R. 

Kentueity — W.  \V.  Jones  and  C.  S.  Harris,  Columbia,  inter- 
ested in  incorporation  of  Columbia  Railroad  Co.  which  plans 
to  construct  railway  from  Columbia  to  connect  with  Louisville 
&  Nashville  R.R. 

Mirhigan — City  of  Port  Huron  is  raising  $40,000  for  ex- 
tending line  of  Detroit.  Bay  City  &  Western  R.R.  from  Bav 
City  to  Peck,  about  29  mi.  from  Port  Huron.  William  rJ. 
Boyd,   Ray  City,   Ch.   Engr.      Noted   Mar.    16. 

Miehisan — Election  will  be  held  in  Ecorse  May  17  to  vote 
on  franchise  to  Samuel  A.  Merchant  &  Co.  for  proposed  Ecorse- 
Dearborn   St.   car   line. 

Mioliigan — Michigan  Central  Railroad  Co.,  Detroit,  Mich., 
petitioned  to  extend  its  lines  to  Sarnia,  Ont.  G.  H.  Webb, 
Detroit,  Mich.,  Ch.  Engr. 

Illinois — Alton  &  Jacksonville  R.R.  plans  to  extend  line  to 
Jerseyville,  III.     J.  C.  Van  Riper,  St.  Louis,  Mo.,  Pres. 

Texas — Chamber  of  Commerce,  Beaumont,  appointed  com- 
mittee to  raise  $100,000  for  railway  from  Beaumont  to  Sara- 
toga,   22   mi.,   and   later   to  Livingston,    40   mi.   more. 

Texas — E.  H.  .Tones,  New  York,  N.  Y.,  interested  in  project 
to    construct    railway    southwest    from    Angelo. 

Texas — V.  P.  Brown,  Pres.  of  San  Antonio  &  Austin  In- 
terurban  Ry..  San  Antonio,  which  proposes  to  construct  inter- 
urban  electric  railway  between  San  Antonio  and  Austin, 
about  80  mi.,  has  announced  that  work  will  be  started  on 
railway  as  soon  as  bonds  are  disposed  of.     Noted  Oct.  28. 
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V<.l.  75,   Nfo.  ao 


'rrxaa — Southrrn  TniPllon  Co,  pliinii  In  rxlcnil  lliu<  fruiii 
Waco  to  Taylor,   itlioiit    70  ml      .1.    P.   Hlrlckltinil,    DiilliiH.    I'rxH. 

rtnh — (OrMcliil)  Sail  Lnhv  Xi  I.oh  Aiiki'Ii'N  Kv.  iilailM  In  c-x- 
liiKl  and  t<l>->'liirv  llH  lliif  IIoiiiIm  for  work  will  hi'  laki-ii  l>y 
iV  I'".  iMilldM  .Vr  Co.  t'hliano.  111.  II.  A.  SliaiiHH.  llarriM  TrUHl 
lililK.    riili-aKo,    111.    I'oiiHiill      lOiiKi. 

Orfinm  Kl.-.ll.in  will  l>r  liilil  In  M.-.lfonI  May  2.1  lo  vol« 
on  }HiMi.(i(iii  liondH  for  railway  from  priMrnl  li'rmtiniH  of  Soul  li- 
nn Uri'Kon  Traillon  I'o.  at  Mi-dforil  li>  IHuf  I,filKo  roppcr 
mini-.  Kiiroka.  t'allf.  C.  U.  llulllN,  Si'oy.  and  Uon.  Mwr.  of 
Soiiihiin  oi'cKon  Trartlon  Co.,  InU'rcMlt'd.  Noti'U  I)cc.  16 
and    .Vpr.    tl. 

♦Juplicc  giu-lin-  Hallway.  I.IkIiI  anil  Power  Co.,  Quobco, 
ooiil.MnplMt.N  I'lrtlrl.'  railway.  lOHllmali-d  i-oMi,  |ir.(),O00.  M.  U. 
Malllirw.H.    (Jurlici-.    liiMi.    MKr. 

<»ii(iirl«>  .\i-i-ordlnK  to  prrHH  ri-porlM  mini  of  $26(1,000  appro- 
iirlutod  for  Improving  line  of  Canadian  Norlln-rn  Railway  Co. 
lii'tw<>rn  I'orl  Arthur.  Onl.,  and  WlnnlpoK,  Man.  M.  H. 
.Mai-l.ood,   Winnipeg'.   Ch.    lOnnr. 

Itiilnriu — I'riHM  n-porlH  mate  Oomlnlon  Cioycrnini-nl. 
(ittawa.  eontt'inplatcH  hranch  from  St.  .loliii  Valley  Ky.  to 
horder  of  .slate  of  Maine  mar  Krederliton.  to  Klve  Inler- 
loloulal    Ky.    Independent    eonneetloii    to   New    lOnnland   Slates. 

Bids  III  and  Contracts  Awarded 

WMt  Virulnln — Norfolk  &  Western  Uy.  awarded  contract 
foi  .Meeond  traek  hetwieii  .loe  and  Alnlek,  W.  Vu..  to  W.  W. 
liOXMCY    \-   Cih,   lti>anoke.   Vu.     J.   K.   Crawford,   Hoanoke,   Ch. 

Mtinlniin — C.rcat  Northern  \i\.  awarded  contract  for  cut- 
otr  from  1-amhert  to  Circle  to  A.  CUTIIKIK  &  CO.,  St.  Paul, 
Minn.  U.  U.  Homeland,  St.  Paul.  Minn.,  Ch.  Kngr.  Noted 
Mar.    !•. 

WnMlilnKton — Contract  for  railway  from  I.,eavenworth  to 
Icicle.  2.%  mi.,  awarded  to  N.  P.  NIKLSON,  723  New  York  BIk., 
Seattle.  A.  Van  Eppes,  Leavenworth,  interested.  Noted 
Pec.    2:i. 

Wimliliiitton— Contract  for  fi  mi.  of  loKulnp:  railway  for 
Snoiiualinie  Kails  Lumber  Co..  Snoqualmle,  awarded  to  NET- 
TLETON.    BRUCE   &    ICCHHACH.   Seattle. 

LIGHT,  HEAT  AND  POWER 
Proposed  Work 

Maine.  PHmM>toii — City  contemplates  installation  of  mu- 
nicipal  electric-liBht   plant. 

Ma.-<M„  Conwiiy — Citv  approved  proposition  of  Greenfield 
Electric  Lipht  and  Power  Co.,  Greenfield,  to  take  over  local 
plant  of  Deerfield  Kiver  Electric  Light  Co.  New  owners 
will  expend  about  $25,000  to  rebuild  same.  Surveys  now  being 
made.     Notccl  May  11. 

MnMH.,  Holyoke — J.  J.  White.  Mayor,  will  apply  to  State 
Legislature  for  permission  to  allow  Power  Department  to  ac- 
quire site  and  construct  power  plant  for  manufacturing  pur- 
poses. 

Mn.MH..  Pi«t»fleld — Prttsfleld  Electric  Co.,  Pittsfield.  plans  to 
e.Ntend  its  transmission  lines  to  Uichmonrt  to  furnish  elec- 
tricity to  Richmond   Iron   Works  and  private   residences. 

Conn.,  Hartford — Stone  &  Webster  Engineering  Co.,  147 
Milk  St..  Boston,  Mass.,  plans  to  construct  substation  on 
Bartholomew  Ave.,  Hartford.     Estimated  cost,  $66,000. 

X.  v.,  Albany — Municipal  Gas  Co.,  Albany,  contemplates 
extending  underground  conduit  system.  Estimated  cost, 
$70,000. 

N.  Y.,  HinNdale — Olean  Electric  Light  and  Power  Co.,  Olean, 
plans  to  install  electric-lighting  system   in   Hinsdale. 

?I.  J.,  Haokensack — Press  reports  state  Public  Service  Gas 
Co.,  Newark,  will  construct  1-story  addition  to  boiler  house 
and  engine  room  at  Hackensack. 

Penn.,  Pottsville — Eastern  Pennsylvania  Gas  and  Electric 
Co.,  Bristol,  contemplates  an  expenditure  of  from  $250,000  to 
$500,000  for  improving  line. 

Va^  Mineral — See   item   under   "Water-Works." 

N.  C,   Fremont — See   item   under   "W^ater-Works." 

N.  C,  Tarboro — See  item  under  "Water-Works." 

Ga.,  Cordele — Election  will  be  held  July  12  to  vote  on 
$50,000  bonds  for  electric-light  and  power  plant.  C.  F.  Wag- 
ner, City  Engr.     Noted  Mar.  23. 

Fla.,  Coc€)anut  Grove — Plans  being  considered  by  Cocoa- 
nut  Grove  Public  Utilities  Co.,  recently  incorporated  with 
$25,000  capital  stock,  to  install  electric-light  plant  in  Cocoa- 
nut  Grove.     T.  H.  Wyatt,  Vice-Pres.  and  Mgr. 

Tenn.,  Clarks^-ille — Plans  being  considered  by  Trustees  of 
Independent  Order  of  Odd  Fellows'  Home  for  electric-light 
plant  in  Clarksville. 

Tenn.,  New  Tazewell — Company  organized  and  will  build 
light  and  power  plant.     W^.  B.  Carr,  Pres. 

Kt.,  WinRo — Citv  plans  to  install  municipal  electric-light 
plant.  Estimated  cost,  $10,000.  W.  E.  Mullins,  Chn.  of  Light 
Com. 

Ohio.  Sidney — City  plans  to  install  municipal  electric-light 
plant.     T.  Blake,  City  Engr. 

III.,  Joliet — (Official) — Bids  will  be  received  until  12  M., 
Standard  Time.  June  15,  by  Canal  Commissioners  at  office  of 
Governor  of  State  at  Springfield,  for  Water  Power  Lease  at 
Dam  No.  1.     S.  L.  Marshall,  Pres.  Canal  Comr.     (See  adv.) 

!owa,  Anthon — Citizens  voted  $20,000  bonds  for  electric- 
light  and  power  system.  S.  R.  Lucas,  City  Clk.  Noted  Apr.  13 
and   May    4. 

Iowa,  Randolph — Citizens  voted  $4,500  bonds  for  distribu- 
tion system.     Noted  Mar.  30. 

Minn.,  Duluth — Bids  will  be  received  by  A.  T.  Laird.  Secy, 
of  Sanitarium  Comn.  of  St.  Louis  County,  until  noon.  May  27, 
for   2-story   annex   and   3-story   addition   to   boiler   house. 
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Minn.,    Giiylord  —  Northern    SlaleH    Power    Co.,    ChlcuKO,    III, 
plaiiH    to   eoiiHiiiict    I  raMHiiil.MNlon    lln<-    lo    furniHh    eli-etrreC 
liiivlioci,    ll.'iidi  INOM.    ArllMKlon,    Wlnlhrop   aii<l    <!l 
MylleMl.y,   ChlcaKO,    111.,    Pri;H. 

.Minn.,  llendrlekN — I'renH  reportH  Mluto  llenilrlckH  Linlil  anil 
Power  Co.  plana  to  conHlruct  new  jiowi^r  plant.  II.  L.  iilHHoii, 
llendrlckH,    Kuur. 

linn,,    lllKblon — Sec    item    uiidei-    "Water- WorkH." 

linn.,  Iloxir — Election  will  Hoon  be  held  to  vote  on  bonds 
for  niiiiilelpal  eleclrlc-llKht  plant.  W.  F.  Upton,  Mayor. 
Noteil    Mai'.    2. 

linn..  MInneoln — City  plans  to  InHt.-ill  electrlc-llKht  plant 
and   watiT  Hy.slem.      EHllmaled  cost,   $2.''), 000. 

linn.,    Norton — See    Item    under    "Water- Works." 
linn.,    Uulnter — City    plans    to    Install    electrlc-llght    plant. 
Nell..  .Stella — Election   will  be  held  May  23  to  vote  on   $8,000 
bonds  foi'  <'lectrlc-liKht  system. 

IN'eb.,  Sntherland — Election  will  be  held  June  C  to  vote  on 
$9,000    bonds    for   electrlc-llght    plant. 

Neb.,  w  llMonvllle — Citizens  recently  voted  $6,500  bonds  for 
electric-Unlit    plant. 

S.  I).,  Clark — (Jity  plans  to  install   electrlc-llght  plant. 

Mitnt.,  Wnir  Point — John  Listrud  granted  permission  by 
City  Council  to  inst.'iU  and  operate  electrlc-llght  plant  In 
Wolf  Point  for  i)eriod  of  25  years. 

M».,    .siater^ — See    item    under    "Water- W^orks." 

Ark.,    Malvern — Arkansas    Light    and    Power    Co.,   Arkadel- 

phia.    will    rebuild    distriljution    system. 

Tex.,  Hnmble — Humble  Power  and  Ice  Co.  plans  to  con- 
struct new  electric  power  plant  and  ice  factory.  Estimated 
cost.    $30,000.      F.    A.    I'eters,    interested. 

Tev.,  Taylor — Texas  Power  and  Light  Co.,  Dallas,  plans 
to  extend  its  service  to  Taylor. 

Oklu.,  Allen — Citizens  voted  in  favor  of  $10,000  bonds  for 
electiic-light  plant.     Noted  Mar.   16. 

Okla.,  Alva — According  to  press  reports  electric-light  plant 
will  be  installed  in  Alva.  City  recently  granted  franchise  for 
same. 

Okla.,  Vici — City  plans  to  call  election  to  vote  on  $25,000 
bonds  for  electric-light  plant  and  water  system. 

Idaho,  Plcabo — R.  Wheeler,  who  plans  to  organize  Silver 
Creek  Power  Co.,  granted  permission  by  Public  Utility  Com- 
mission   to    install    electric-light   plants    in    Picabo   and   Carey. 

Nev.,  Gardner\'ille- — Douglass  Milling  and  Power  Co.  plans 
to  extend  its  power  plant  on  Carson  River. 

Ariz,.,  CaHa  Grande — City  Engineer  prepared  plans  for  mu- 
nicipal electric-light  plant.  Citizens  recently  voted  $30,000 
bonds  for  this  purpose.     Noted  Feb.  10. 

Wash.,  La  Crosse — H.  P.  Wilson.  La  Crosse,  plans  to  con- 
struct electric-light   plant  on  Crystal  St. 

^Vash.,  SnohoniiHh — City  plans  to  install  electric-light 
plant. 

Calif.,  Fontana — State  Railroad  Commission  received  pe- 
tition from  Fontana  Power  Co.,  recently  organized,  for  per- 
mission to  operate  general  utility  business.  Company  also 
contemplates  power  plant  and  transmission  system. 

Calif.,  Ne'wport  Beach — Citizens  voted  $30,000  bonds  for 
municipal  gas  distributing  system. 

Calif.,  San  Die^o — San  Diego  Consolidated  Gas  and  Electric 
Co.  authorized  by  State  Railroad  Commission  to  issue  $144,000 
capital  stock  to  improve  and  extend  its  system. 

<lue.,  St.  Foye — Plans  being  considered  by  City  Council  for 
installation  of  electric-lighting  system.  Estimated  cost,  $15,- 
000.     P.  N.  Robitaille,  Secy. 

Ont.,  Rodney — Citizens  voted  in  favor  of  by-law  to  con- 
struct hydro-electric  system.  Estimated  cost,  $7,000.  S.  B. 
Morris,  City  Clk. 

Ont.,  Stratford — City  Council  plans  to  improve  and  extend 
electric-lighting  system.  Estimated  cost,  $33,000.  R.  R. 
Land,  City  Clk. 

Bids    In   and    Contracts    Awarded 

Ga.,  AVayeross — Contract  for  gas  plant  for  Consumers  Gas 
and  Coke  Co.  awarded  to  AMERICAN  GAS  CONSTRUCTION 
CO.,  Newton,   Iowa.      Estimated   cost.   $200,000. 

Wis.,  Kimberly — Kimberlv  Clark  Co.  awarded  contract  for 
addition  to  power  house  to  FOSTER  CONSTRUCTION  CO.,  303 
Caswell  Blk.,  Milwaukee.  Estimated  cost,  $10,000.  G.  F. 
Hardy,  Engr. 

Iowa,  Imogene — (Official) — Contract  for  municipal  electric- 
light  plant  awarded  to  McGRAW  CO.,  Omaha,  Neb.  F.  J. 
Wiman,   City  Clk.     Noted   Mar.   16  and  Apr.   6. 

Calif.,.  Norwalk — (Official) — Low  bids  received  May  1  for 
boiler-house  equipment  and  power  house  for  Norwalk  State 
Hospital  as  follows;  Charles  C.  Moore  &  Co.,  $20,310;  Arthur 
Hess,   $21,740;   Thomas  Haverty  Co.,   $22,850. 

BRIDGES 
Proposed  Work 
R.    I.,    Providence — State     plans     to     reconstruct     Whipple 
Bridge  across  Blackstone  River  on  Mendon  Rd.  between  Cum- 
berland and  Lincoln.     Estimated   cost,   $40,000. 

Conn.,  Groton — Plans  approved  by  State  Public  Utilities 
Commission  for  bridge  across  Averv  Rd.  for  New  York.  New 
Haven  &  Hartford  R.R.  Estimated  cost,  $18,000.  Edward 
Gagel,  New  Haven,  Ch.  Engr. 

Penn.,  Albion — (Official) — Bids  will  be  received  by  State 
Highway  Department,  Harrisburg.  until  10  a.m..  May  31,  for 
steel  plate  girder  bridge  with  concrete  abutments  in  Erie 
County  about  1  mi.  east  of  Albion. 
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Penn.,  Ilrookport — (Official) — Bids  will  be  received  by  Su- 
pervisors of  llorton  Township,  Elk  County,  Brockport,  until 
10  a.m..  May  -C>.  for  bridge  on  I'enfleld  Rd.  1.  D.  Kerns, 
Brockport,   Secy. 

Penn.,  Plilladcliihia — (Official) — Bids  will  be  received  by 
Bureau  of  Surveys,  Dept.  of  Pub.  Wks.,  Room  416,  City  Hall, 
until  noon.  June  13,  for  bridge  on  line  of  Bensalem  Ave.  over 
Pennypack  Creek,  Schedule  A.  George  E.  Datesman.  Dir. 
(See    adv.) 

Penn.,  IVew  Florence — (Official) — Hlds  will  be  received  by 
State  Highway  Department,  llarrisburg,  until  10  a.m..  May  31, 
for  reinforced-concrete  bridge  in  Westmoreland  County  about 
1   mi.  east  of  New  Florence. 

Penn.,  Pittsbursli — City  plans  to  construct  concrete  bridge 
in  Greenfield  Ave.  opposite  Schenley  Park.  Estimated  cost, 
$120,000.      PvObert   Swan,   City   Kngr. 

Penn.,  Warren — Bids  will  be  received  by  Board  of  County 
Commissioners,  Warren,  until  11  a.m..  May  31,  for  concrete 
bridge   over  Allegheny  River  at  Warren.     Noted  Jan.   27. 

Md.,  KuMton — Bids  will  be  received  by  State  Roads  Com- 
mission, 601  Garrett  Bldg.,  Baltimore,  until  noon.  May  23, 
for  driving  21  fender  piles  for  Dover  Bridge,  Choptank  River, 
near  Easton.     William  L.  Marcy,  Secy. 

Va.,  Bedford — (Official) — Bids  will  be  received  at  office  of 
County  Clerk  of  Bedford  County  until  noon.  May  20,  for  rein- 
forced-concrete  bridge  across  Big  Otter  Creek  near  Bedford. 
G.  P.   Coleman,   Richmond,   State   Highway   Comr. 

\V.  Va.,  Hartford — Bids  will  be  received  by  County  Court 
until  1  p.m.,  June  2,  for  reinforced-concrete  viaduct  bridge  at 
Hartford.     R.  P.   Davis,  Morgantown,  W.  Va.,  Bridge  Engr. 

c;a.,  Atlanta — Plans  being  prepared  by  Barclay,  Parsons  & 
Clapp,  New  York,  N.  Y.,  for  viaduct  for  Western  &  Atlantic 
R.R.     I.  O.  Walker,  Atlanta,  Div.  Engr. 

tia.,  FarRO — Commissioners  of  Clinch  County  plan  to  con- 
struct steel  bridge  across  Suwanee  River.  Address  County 
Clerk,   Fargo. 

<Ja.,  FoIkMton — Commissioners  of  Nassau  County  will  soon 
award  contract  for  bridge  across  St.  Mary's  River  near  Folk- 
ston.     A.  Keene,  Folkston,  Chn.  of  Comrs. 

Ga.,  LaFayette — Bids  will  be  received  until  noon,  June  6, 
at  Clerks  Office  at  Court  House  for  bridge  across  Chattaaga 
Creek  on  Trion  Rd.  at  Rogers  Ford. 

Ga.,  Lawrenceville — Commissioners  of  Gwinett  County, 
Lawrenceville,  and  Forsyth  County,  Cumming,  plan  to  con- 
struct bridge  across  Chattahoochee  River  near  Terry's  Ferry. 
A.  Tidwell,  Lawrenceville,  Judge  of  Gwinnett  County. 

Ga.,  Maeon — Plans  being  considered  by  Southern  Ry.  for 
bridge  over  5th  St.  and  tracks  of  Macon,  "Dublin  &  Savannah 
Ry.  W.  H.  Wells,  Washington,  D.  C,  Ch.  Engr.  of  Struct,  and 
M.  of  W. 

Fla.,  Bonifay — Bonds  for  $30,000  voted  by  Holmes  County, 
Westville  and  Ponce  de  Leon  Districts,  for  road  and  bridge 
work.     Address  County  Clerk,  Bonifay.     Noted  Mar.  2. 

Fla.,  Ft.  Lauderdale — (Official) — Bids  will  be  received  by 
County  Commissioners,  until  June  8  for  2  highway  bridges. 
H.  C.  Davis,   Engr. 

Fla.,  Lakewortli — Bids  will  be  received  by  County  Commis- 
sioners, West  I'alm  Beach,  until  June  13,  for  bonds  for 
bridge  and  road  work   in  District  No.   5. 

Fla.,  Palmetto — City  plans  to  construct  bridge  across  Man- 
atee River  between  Palmetto  and   Bradentown. 

Ala.,  Mobile — Mobile  County  plans  to  construct  creosoted 
wood  bridge  over  Three  Mile  (^reek.     A.  L.  McLean,   Rd.  Supt. 

M1H.S.,  Flora — (Official) — Contract  for  bridge  across  Big 
Black  River  at  Scotts  Ferry  near  Flora  will  be  awarded  some 
time  in  June.     X.  A.  Kramer,  City  Engr.     Noted  Apr.  27. 

MInh.,  Macon — Bids  will  be  received  by  Board  of  Super- 
visors of  Noxubee  County  until  June  6  for  reinforced-concrete 
or  brick  bridge  across  Running  Water  Creek.  John  A.  Tyson, 
Clk. 

Miss.,  Pascagroula — See  item   under   "Streets  and   Roads." 

Miss.,  IJniondale — Bids  will  be  received  until  noon,  June  5, 
by  J.  C.  Luter,  Clk.,  Bd.  of  Superv.,  for  bridge  across  Union 
Creek. 

Tenn.,  IVashville — .Appropriation  of  $12,500  made  by  City 
Commissioners  for  repairing  Woodland  St.  Bridge.  W.  W. 
Southgate,  City  Engr. 

Tenn.,  Tullahonia — Press  reports  state  Nashville.  Chatta- 
nooga &  St.  Louis  R.R.  plans  to  construct  viaduct  midway 
between  Grundy  and  Lincoln  St.,  underpass  at  Carroll  St., 
retaining  wall  and  steps  to  street  level  and  roadway  to  pave- 
ment on  Atlantic  St.     H.  McDonald,  Nashville,  Ch.  Engr. 

Ky.,  Hender.son — (Offici.al) — Illinois  Central  Ry.  does  not 
plan  to  build  bridge  across  Ohio  River  from  Henderson  to 
Indiana  shore.  A.  S.  Baldwin,  Chicago,  III.,  Ch.  Engr.  Noted 
May  4. 

Ohio,  Arlinicrton — Commissioners  of  Hancock  County  plan 
to  repair  bridge  on  Main  St.  over  Buck  Run.  Address  County 
Clerk,  Findlay. 

Ohio,  Attiea — Bids  will  be  received  by  Commissioners  of 
Seneca  County,  Tiffin,  until  10  a.m..  May  27,  for  reinforced- 
concrete  bridge  to  be  known  as  Heabler  Bridge  No.  94.  J.  E. 
Hershberger,    Tiffin,    County   Audr. 

Ohio,  Canton — (Official) — Bids  will  be  received  by  Commis- 
sioners of  .Stark  County  until  10  a.m.,  June  5,  for  repairing 
11th  St.  Bridge.     W.  C.  Schick,  Canton,  County  Clk. 

Ohio,  Cleveland — Bids  will  be  received  by  E.  G.  Krause, 
Clk.,  until  May  24,  for  bridge  work  per  Report  No.  3916.  W.  A. 
Stinchcomb,   County   Surv. 

Ohio,  Elyrin — Bids  will  be  received  by  F.  L.  Ellenberger, 
County  Clk.,  until  1  p.m..  May  25,  for  bridge  over  Beaver  Creek 
in  Black  River  Township.  Estimated  cost,  $7,306.  S.  B.  Cross, 
County  Surv.     Noted  May  4. 


Ohio,  I,owell\-ille — City  contemplates  suspension  foot 
bridge.     William   Wilson.   132  Wicks  Ave.,  Youngstown.   Engr. 

Ohio,  IVew  Philadelphia — Bids  will  be  received  by  State 
Highway  Department,  Springfield,  until  11  a.m..  May  24,  for 
S  reinforced-concrete  bridges  in  McDonough  County  as  State 
Aid  Work  on  Routes  Nos.  2,  9,  13,  4a.  5  and  5a  and  to  be  known 
as  Section  E.  Estimated  cost,  $4,090.  Address  County  Clk., 
Alacomb. 

Ohio,  Republic — Bids  will  be  received  by  Commissioners 
of  Seneca  County,  Tiffin,  until  10  a.m..  May  27.  for  concrete 
arch  bridge  to  be  known  as  Walden  Bridge  No.  196.  J.  E. 
Hershberger,    Tiffin,    County    Audr. 

Ohio.  Younestown — (Official) — Bids  will  be  received  by 
Board  of  (Commissioners  of  Mahoning  County  until  10  a.m.. 
May  31,  for  concrete  bridge  at  Station  11-25,  Elm  St.,  Poland 
Township.      Frank  H.  Vogan,    Youngstown,   County   Clk. 

Ind.,  Anderson — (Official) — Bids  will  bo  received  by  Board 
of  Commissioners  of  Madison  County  until  10  a.m..  May  25,  for 
repairing  number  of  bridges.  E.  T.  Flahavln,  Anderson, 
County   .\udr. 

Ind.,  Ilroukville — (Official) — Bids  will  be  received  by  C.  G. 
lleifel,  Audr.  of  Franklin  County,  Brookville,  until  1  p.m., 
June   5,   foi'  constructing  number  of   bridges. 

Ind.,  Hartford  City — Commissioners  of  Blackford  County 
plan  to  construct  bridge  at  Water  St.  Estimated  cost,  $4,268. 
Frank   P.   Wallace.   Hartford   City,   County  Surv. 

Ind.,  Kokomo — Bids  will  soon  be  received  by  Commission^ 
ers  of  Howard  County  for  2  bridges.  Estimated  cost,  $15,000. 
W.   L.   Benson,   County   Audr. 

Ind.,  ILoKnnsport — (Official) — Bids  will  be  received  by  Com- 
missioners of  Cass  County  until  10  a.m.,  May  23,  for  construct- 
ing number  of  culverts  in  county.  A.  P.  Flynn,  Logansport, 
County  Audr. 

Ind.,  Montieello — Bids  will  be  received  by  Commissioners 
of  White  County,  Montieello,  until  10  a.m.,  June  6,  for  bridge 
No.  16  over  Clayton  Ditch  and  Bridge  No.  17  over  Ketman 
Ditch.      A.    G.    Fisher,    Montieello,    Audr. 

Ind.,  New  Castle — (Official) — Bids  will  be  received  by  Com- 
missioners of  Henry  County,  Couit  House,  New  Castle,  until 
10  a.m.,  June  5,  for  concrete  abutments  and  steel  bridge  near 
Baker  Farm  in  Fall  Creek  Township,  concrete  culvert  near 
Committ  Farm  and  county  line  between  Henry  and  Fayette 
Counties,  also  earth  fill  approaches  to  concrete  arch  bridge 
over  Montgomery  Creek  west  of  Knightstown.  Howard  C. 
Ellicott,    New    Castle,    County    Audr. 

III.,  Aurora — City  plans  to  construct  3  bridges.  Estimated 
cost.    $100,000.      Myron   J.   Tarble,   City   Engr. 

III.,  Fox  liake — County  Commissioners,  Waukegan,  granted 
permission  to  Fox  Lake  Village  and  Grant  Township  to  con- 
struct  bridges   across   Fox   River  and   Nippersink   Channel. 

III.,  Lockport — Contracts  will  soon  be  awarded  by  Illinois 
and  Michigan  Canal  Commission  for  reconstructing  bridges 
destroyed  by  floods.     Estimated  cost,   $20,000. 

Wis.,  Fond  du  I,nc — City  plans  to  construct  bridge  across 
De  Neveu  Creek  on  Taycheedah  Rd.  and  new  bridge  to  replace 
present  wooden  structure  between  De  Neveu  Bridge  and  North 
Western   Ry.   tracks,     j;  G.   McCullough,   City   Engr. 

Iowa,  Marshalltown — Bids  will  soon  be  received  by  Com- 
missioners of  Marshall  County  for  3  concrete  girder  bridges 
in  South  3rd  Ave.,  also  for  about  50  bridges  in  Marshall 
County.  Estimated  co.«t  of  3  bridges,  $8,000.  H.  O.  Hickok, 
Marshalltown.  County  Engr. 

Minn.,  Minneapolis — Bids  will  be  received  by  A.  P.  Erick- 
son,  County  Audr.,  Minneapolis,  until  11  a.m..  May  26,  for  fur- 
nishing Hennepin  County  with  culvert  pipe. 

Minn.,  Nass — City  plans  to  construct  steel  bridge  in  Hughes 

Minn.,  Pine  River— City  plans  to  construct  bridge  across 
Norway  Brook. 

Kan.,  F.ureka — Bids  will  be  received  by  Ira  Whipple.  Clk. 
of  Greenwood  County,  Eureka,  until  noon,  June  5,  for  bridge 
across   Honey   Creek. 

Kan.,  Plainville — Bids  will  be  received  by  Commissioners 
of  Rooks  County  until  May  26  for  bridge  across  Medicine 
Creek.      F.   G.   Zeigler,   Plainville,   County   Clk. 

S.  D.,  i;.-syti — Bids  will  be  received  until  2  p.m.,  June  6, 
by  Commissioners  of  Hamlin  County,  for  new  bridges  and 
repairing  old  bridges  in  county.     David  Sour,  Chn. 

.Mo.,  Kan.sas  City — City  will  sell  $1,150,000  bonds,  $250,000 
of  which  will  be  used  for  23d  St.  traffic  wav  viaduct,  $25,000 
for  Chestnut  Ave.  Viaduct.  $200,000  for  bridges  and  viaducts, 
$200,000  for  13th  St.  traffic  way  approaches,  $110.00  for  Blue 
Valley  sewer,  $100,000  for  other  sewers,  $75,000  for  municipal 
farm  building  and  $200,000  for  parks  and  parkways.  The 
$100,000  bonds  for  sewers  will  be  used  for  making  surveys 
and  plans  and  not  for  actual  construction.  Curtis  Hill,  City 
Engr. 

Mo.,  Lexington — Bids  will  be  received  by  G.  W.  Bates, 
Audr.,  Lafayette  County,  Lexington,  until  noon,  May  29,  for 
constructing  number  of  bridges  and  culverts  In  county.  H.  C. 
Rogers,    County    Engr. 

S.  D.,  RrookiuKs — Bids  will  be  received  by  F.  G.  Ripley, 
Audr.,  of  Prookings  County.  Brookings,  until  2  p.m.,  June  6, 
for    repairing   bridges   during   year. 

N.  D.,  Hettinger — Bids  will  be  received  by  Walter  F. 
Kelly,  Audr..  Adams  County,  Hettinger,  until  3  p.m.,  June  5, 
for  7  bridges. 

Tex.,  Houston — Bids  will  be  received  by  H.  L,  Washburn, 
Audr.,  of  Harris  County.  Houston,  until  May  22,  for  bridges 
and   culverts   of  Treschwig  Rd. 

Tex.,  Roekwnll — Plans  approved  for  bridge  over  East  Fork 
of  Trinity  River.     J.  F.  Witt,  Dallas,  Engr. 

Tex.,  Strawn — Commissioners  of  Palo  Pinto  County  con- 
template bridge  across  Palo  Pinto  Creek  on  Breckenrldge  Rd. 
J.  T.  Ranspot,  County  Judge. 
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ukhi..  liiltlii  lOli'itli.n  will  III-  lii>lil  In  toutil.v  Miiv  27  lo 
vntf  i.ii  l&.(Mi(i  biindii  for  lnlilKfH.  \V.  W.  Julmmiii,  <Min.  (>t 
CiiinrH. 

«>kla.,  I.nwton— BIcIn  will  »oon  l>c  rpc<«lveil  by  J.  Tnlinadnc. 
t'oiiiity  rmnr..   KiiwIkii,   fur  hi'VcmiI  culvt'itM. 

okln..  I.ntiiun-  HIcIh  will  l>f  riM-iilvod  by  CIiiiiU'm  CiiUhiT. 
fouiily  I'lk..  l.Hwtuii,  until  Miiy  Jti,  for  i:  bIocI  lirlilKux  wllli 
roiu'i't'ti'   abulMH'iilH. 

4'»lu.,  I.uufnr — I'oiinly  plnnM  to  conHtruc-t  brldtfO  ucroHii 
N'ortli  KurU   Itlvor  n<>iir  Liixt'ur. 

.X.  M.,  Xocorro  — IMunH  behiK  onnHiai-rt'd  by  roiinty  Commla- 
HlonorH  for  brIiiKO  acroHn  8iin  KrunclBCO  Ulvcr  on  roiid  to 
Ueiirrvt'. 

«»r«>..  Cnyaar — Hld.x  will  Hoon  bo  rocolvod  by  (ircKon-Wimb- 
Innton  Kallroiiil  and  Navlnallon  Co.  for  cxtendlnn  bildRi-  over 
rnuilllla  Klvt'r.  KMtlnialcd  coHl,  J12.000.  S.  Murray,  Portland, 
.\ot.   I'll.    lOuKi-. 

Orr..  Jnckrtonvlllr — PlanH  prppiircd  for  rclnforccd-concretc 
vla.lu.  t  lo  b..  loOHtruitiHl  by  county  lit  Tolo  CroHHhiK-  KhII- 
niati'd   iii.tt,   $i'i.iMii). 

«»rc.,  Jonriih— I'rrss  r.'porlH  Htato  tlronon-WaHlilnKton  Hull- 
road  anil  NavlKation  Co.  will  con»trui-t  :i  l)rlilK<'H  on  .lo.scpli 
Hranch  over  iJrand,.  Itoncic  Itlvor.  lOHllnialfd  coHt,  $:)(!, 001). 
S.  Murray,   Portland.  Act.  Ob.   lOn^r. 

«nllf.,  SniHn  .\nii— ICleitlon  will  be  held  June  fi  to  voto  on 
$(i.Oi)0  liond.i  lor  wooden  brldm>  on  North  Flower  St.  C.  C. 
Uln.brak.'.  I'tly  Kn^r. 

«tue..  Miinitunvlllr — Bids  will  bo  received  until  June  1  by 
J.  N.  l.alu'll.  Soi-y.  and  Trea.s.,  Mansonvllle,  for  steel  bridge 
across  .Mls.ilMiiuoi   River,   I'otton  Township. 

^Jiie..  !»l«mrenl — IMan.M  will  be  prepared  by  Paul  E.  Mer- 
cler,  City  lOn^r.,  for  brld^os  between  Island  of  Montreal  and 
111    Porrot,    al.so    Vaundreull    County. 

Ont..  I.olMi — Bids  will  bo  received  by  Charles  Talbot.  Engr,, 
London,  until  Jlay  27,  for  steel  bridge.  Estimated  cost, 
$10,000. 

Mnn.,  Virilrii — Bids  will  be  received  by  William  Whitefore, 
Secy,  and  Trea.f..  until  C  p.m..  May  26,  for  number  of  rein- 
forced-concrete   bridges  and   culverts. 

Mnn,.  'Wiillnrr  H.  M. — Bids  will  be  received  by  William 
Whltef.ird,  Secv  and  Treas.,  Municipal  Office.  Virden,  until  6 
p.iiu.   May   2l>,   for   2    reinforced-concrete   bridges   and    1    culvert. 

Altn..  Fence  HIver  C'roNHlnK — Plans  beinff  prepared  for 
steel  bridge  over  Peace  Uiver  at  Peace  River  Crossins.  which 
will  include  trallic  deck  and  enable  line  of  Central  of  Canada 
Rv.  to  be  continued  westward.  Kstiniated  cost.  $750,000. 
J.  D.  McArthur.  McArthur  Bid*?.,  Winnipeg.  Man.,  Ch.  Pro- 
moter   of    Ry. 

Bids    In    and    Contracts    Awarded 
MONN,.   Ilrookltne — Contract    for    reconstructing    superstruc- 
tures of   bridges  in  Aspinwall   and   Cypress  St.   awarded   to  G. 
P.  RENDLE  CO.,  270  Condor  St..   East  Boston,  at  $9,899. 

MnNM.,  Lowell — Contract  for  Pawtucket  Bridge  across  Mer- 
rimack River  awarded  to  NATIONAL  ENGINEERING  COR- 
PORATION', 40  Central  St..  Boston,  at  $115,410.  Stephen 
Kearney,  City  Engr.     Noted  Mar.  30  and  Apr.  27. 

N.  Y.,  Corning — Contract  for  repairing  highway  bridge 
over  Chemung  River  awarded  to  STANDARD  ENGINEERING 
CO..  Toledo,  Ohio,  at  $7,10S. 

X.  Y.,  Croton  Fnlls — (Official) — Contract  for  Pulton  Ave. 
Bridge  over  west  branch  of  Croton  River  at  Croton  Falls, 
awarded  to  LOGAN  CONSTRUCTION  CO.,  at  $4,636.  Noted 
Apr.   20. 

N.  Y'.,  Genevn — Contract  for  reinforced-concrete  slabs  for 
certain  bridges  on  line  of  Lehigh  Valley  R.R.  between  Geneva 
and  Wadsworth.  awarded  to  H.  DENBURGER  CONTRACTING 
CO..  South  Main  St.,  Bethlehem,  Penn..  at  $14,047. 

Md.,  Bengie.s — Commissioners  of  Baltimore  Countv  awarded 
contract  for  bridge  to  G.  W.  DRURY.  York,  Penn.  W.  G. 
Sucro.  Towson,  Engr. 

Vn.,  Fnrnville — (Official) — Contract  for  bridges  across 
Brierv  Creek.  Sandy  and  Bush  Rivers  awarded  to  AUSTIN 
BROS.,  Atlanta,  Ga..  at  $10,400.  G.  P.  Coleman,  Richmond, 
State  Highway  Comr.     Noted  Apr.   6. 

AV.  Va.,  Summersvllle — (Official)- — ^Contract  for  2  reinforced- 
concrete  bridges  in  Nicholas  County  awarded  to  CONCRETE 
STEEL  BRIDGE  CO.,  Clarksburg,  W.  Va.,  at  $6,464.  P.  N. 
Wiseman,  County  Clk.     Noted  Apr.  13. 

Tenn.,  Chattanoogu — City  and  Southern  Ry.  awarded  con- 
tract for  concrete  viaduct  on  Riverside  Drive  to  CHICKA- 
MAUGA  CONSTRUCTION  CO.,  at  $30,000.  Robert  Hooke,  Citv 
Engr.     Noted  Apr.  13. 

Kt.,  Paducah — Contract  for  bridges  on  Clark  Line  and 
HinkleviUe  Rd.  awarded  to  DURREPP  CONSTRUCTION  CO., 
Louisville.     Noted  Apr.   20. 

Ohio,  Bowling  Green — Commissioners  of  Wood  County 
awarded  contract  for  improving  Ijridges  in  Grand  Rapids 
Township  to  WYNKOOP  &  GORSlLEY,  Ohio  Bldg.,  Toledo,  at 
19,000. 

Ohio,  Dayton — Contract  for  new  5th  St.  Bridge  awarded 
to    HACKENDORN   CONSTRUCTION   CO. 

Ohio,  !Vew  Vienna — Commisisoners  of  Clinton  County 
awarded  contract  for  steel  bridge  to  CHAMPION  BRIDGE  CO., 
AVilmington.     J.  D.  Trickey,  Wilmington,  Engr. 

Ind.,  Bro^vnstown — Commissioners  of  Jackson  County. 
Brownstown,  awarded  contract  for  18  bridges  to  KATTMAN 
&   HANCOCK,   at   $13,166.      A.   Luedtke,   Audr.      Noted   Apr.    27. 

Ind.,  Terre  Haute — ^County  awarded  contract  for  Frank 
Hutchinson  Bridge  over  Bruillefs  Creek  at  Clinton  Rd.  to 
ELMER  GARRARD,  at  $20,945.     Noted  Apr.   20. 


ill.,  1,1-iiionl  '  (i)l!lclal)--<'ontract  for  furnlHlilng,  fnlirlcatlon 
iiiid  ili'll\i-rv  of  all  Mii'tnl  work  for  HupeiHtructure  of  ilouble- 
Iraek  bridge  at  (lo.sMlng  of  Cliliago  &  Jollet  ICli-ctrlc  Ry.  over 
('aliiniel-Siig  Chiinni'l  at  Lambert  Station  awarded  to  MO- 
U.W'A  CoNSTRIM'TldN  I'O..  Chicago,  at   $0,31(1.     Nol.-d    Apr.    13. 

Win,,  Omnt — ConimlMMloiierM  of  Wlnnebugo  t^ouiity  awarded 
contrnit  for  relnfoiied-eonci"t<i  bridge  acrOHH  Fox  River  at 
oniro  to  W  AI'SAII  IRON  WORKS,  VVausau,  at  $31,740.  Noted 
Nov,    I   and    l''<li.   24. 

\\  Im..  WnMhiMirn  -Contract  for  2  bridges  on  Port  Wing- 
Iron  Ulv.r  Ud,  awarded  lo  STEIN  CONSTRUCTION  CO..  Med- 
ford. 

lonn.  Chnrlen  fl«.v — Contract  for  concrete  arch  span  bridge 
at  Nora  SprlngH  for  Floyd  County  awarded  to  Kt)SS  CON- 
.STRlc  Tlo.N'  CO.,  Ues  MoliieH.  at  $12,700.  J.  A.  Cutler.  Audr. 
.Noted    .\|il.    21. 

Ittwn.  KHdyvllir — Contract  for  bridgi'  work  in  Monroe 
Count  \    dining   year  awarded   to  J.   A.   LAFFIORTY. 

li>Hn,  iOldorn— Contract  for  bridge  work  In  county  awarded 
to    I)     .\1     c.\l<l{.    Kldoru,   at    $  IS,  140.      Noted   May    U. 

IdtvM,  .IflUTMon — Contract  for  13  bridges  and  culverts  In 
(ireeii  County  awarded  to  MARSH  EN(!INEER1N(J  CO.,  Ues 
Moines,  at  $17,954.  B.  i:.  McNulty,  County  Audr.  Noted 
May  4. 

Minn,,  Clnremont — Contract  for  concrete  bridge  on  State 
1!(1     .\n     r,   nwarcled    to    IOWA    HIUIMJIO  CO.,   at   $4,949. 

Ivan.  CuluniltuN — County  Commissioners  iiwarded  contract 
for  Short  Creek.  Bollinger  and  ICmhoff  Bridges  to  CANTON 
HRinGK  CO.,  Canton.  Ohio.  Estimated  cost,  $8,000.  Noted 
Apr.   13. 

M<>..  iinionn — Contr.aet  for  3  concrete  bridges  In  Cherokee 
County  awarded  to  CANTON  BRIDGE  CO..  Canton.  Ohio,  at 
$,s.ooo. 

Ark.,  Ft.  Sniltli — Contract  for  bridge  across  Lees  Creek 
awarded  to  VINCENNES  BRIDGE  CO..  Vincennes,  Ind..  at 
$5,785.  C.  A.  Starblrd.  Van  Buren.  County  Judge.  Noted 
Apr.   6   and   20. 

Ark.,  Wiillford — County  awarded  contract  for  new  bridge 
at  Williford  to  A.  L.  GREENIiURG  IRON  CO..  Terre  Haute, 
Ind.      Estimated   cost,   $6,000. 

Colo.,  <iolden — All  bids  received  Apr.  29  by  Commissioners 
of  Jefferson  County  for  reinforced-concrete  bridges  rejected. 
C.  M.  Lawrence    Golden.  County  Clk.     Noted  Apr.  20. 

>%'aNh.,  Mt.  Vernon — County  awarded  contract  for  186-ft. 
concrete  bridge  to  J.  R.  WOOD,  Seattle,  at  $21,000. 

Ore.,  St.  IIeien.s — All  bids  received  Apr.  27  by  County  Com- 
missioners for  4  steel  bridges  rejected.  A.  E.  Barnett,  County 
Clk.     Noted  Apr.  13. 

Cnllf.,  .Santa  Rnrliara — Contract  for  construction  of  rein- 
forced-concrete bridge  on  State  Highway  at  Station  470,400 
awarded   to  HUMPHREY  CONSTRUCTION  CO.,   at   $9,600. 

N.  B..  Frederioton- — Contract  for  Lamec  Bridge,  Gloucester 
County,  awarded  to  F.  L.  BOONE,  St.  Marys,  at  $21,450. 

IS.  B.,  Frederlcton — Government  awarded  contract  for 
Aroostook  River  Mouth  Bridge.  Victoria  County,  to  ENGI- 
NEERS AND  CONTRACTOR.S.  LTD.,   at  about   $20,000. 

WATER-WORKS 
Proposed  Work 
MaMH..   Salem — (Official) — Bids  will   be   received   by   F.   Ash- 
ton,  City   Engr.,   until   10  a.m..   May   22.   for  laying  about   4,100 
lin.ft.    of    36-in.    c.-i.    water    pipe    across    Danvers    and    North 
Rivers  in  cities  of  Salem  and  Beverly  and  town  of  Danvers. 

N.  Y.,  Perry^Bids  will  be  received  by  O.  N,  Bolton,  Village 
Clk.,  until  7  p.m..  May  27,  for  constructing  slow  sand  filter 
pure  water  reservoir  and  appurtenances.  Charles  C.  Hopkins. 
349  Cutler  Bldg.,  Rochester,  Engr.  Noted  Mar.  30  and  Apr. 
20.     (See  adv.  May  11  issue). 

\.  J.,  Linden — Linden  Water  Co.,  recently  organized,  plans 
to  erect  water  plant  to  supply  neighboring  communities.  John 
P.    Winans,    interested. 

Penn.,  Marion  Heights — State  Department  of  Health  ap- 
proved plans  of  Marion   HeightsWater  Co.   for  installation  of 

water-works    system. 

Penn.,  Portage — State  Department  of  Health  approved 
plans  of  Cambria  Water  Co.,  Portage,  for  installation  of  wa- 
ter-works system. 

Del.,  Wilmington- — Bids  will  be  received  by  Board  of  Water 

Commissioners  until  2  p.m.,  June  2,  for  7,500,000-gal.  reservoir 
at  Rodney  and  8th  St.  George  W.  Fuller.  170  Broadway.  New 
York,  N.   Y.,   Consult.   Engr. 

Md.,  Centerville — (Official)- — City  does  not  plan  to  Install 
water-works  system  as  noted  in  Apr.  27  issue. 

Va.,  Mineral — Citizens  recently  defeated  $10,000  bonds  for 
water  system  and  electric-light  plant.  Noted  Oct.  7  and 
Apr.    20. 

Va.,  Roanoke — Water-Works  Co.  plans  expenditure  of 
$100,000    for    improving    water-works    system. 

N.  C,  Salisbury — Plans  being  prepared  by  J.  L.  Ludlow. 
Engr.,  "Winston  Salem,  water  system  for  Salisbury  Water 
Works  Co.     Estimated  cost.  $125,000. 

N.  C,  Tarlioro — City  contemplates  $30,000  bond  issue  for 
improving  water  system  and  electric-light  plant.  Address 
Mayor. 

Ga.,  Dublin — Election  will  soon  be  held  to  vote  on  $30,- 
000  bonds  for  installation  of  filtration  plant.  J.  A.  Kelly, 
Chn.    of   Light   and   Water   Com.      Noted   May    4. 

Ga.,  Hogansville — Bonds  for  $30,000  voted  by  citizens  for 
water   svstem.      R.   H.  Utting,   Clk.   of   Council.     Noted   Apr.    6 

and   27. 

Ala.,  Gadsden — Knight  &  Quayle.  Engr..  Chattanooga. 
Tenn.,  retained  by  citv  as  engineers  for  proposed  water  sys- 
tem.     E.   Smith,    City   Engr. 
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MixM.,  GeoFKeton-n — (Official) — Citizons  will  soon  vote  on 
bonds  for  water-works  system.  Estimated  cost,  $25,000.  X. 
A.    Kramer,    City    Engr.      Noted    Apr.    27. 

MiHH.,  Kichton — City  considerinK  proposition  to  issue  $15,- 
000   bonds   for   water   system.      Address   Mayor. 

MiNN.,  Toiiula — Bids  will  be  received  by  city  until  June  6 
for  water-woiks  system.  Estimated  cost,  $4,000.  W.  W. 
Gwin,   Mayor. 

Teiin.,    C'oiiperlilll — See    Item    under    "Sewers." 

Teiiii..  Villon  fity — City  contemplates  expenditure  of  $14,- 
000  for  improving  water  system. 

Ohio,    .Akron — See    item    under    "Streets    and    Roads." 

Ohio,   <°nii(on — City   plans   covered   storage   reservoir. 

Oiiio,  C'oluniltuM — Bids  will  be  received  by  L.  J.  Guthke, 
Secy.,  Bd.  of  Pur,,  until  noon.  May  23,  for  furnishing  and  in- 
stalling steel  lining  for  soda  tank  at  water  purification  plant. 
J.   O.   O'Stiaughnessy,    Supt.    of   Water   Wks. 

Ohio,  Fnrniersvllle— (OfUcial) — Bids  will  be  received  by  city 
until  May  27  for  V)uilding  and  e<iuipment  for  municipal 
water-work.s.     A.  F.  Gill)ert,  Clk.     Noted  Sept.   16  and  30. 

Ohio,  IJnia — City  plans  reservoir  and  pumping  station  for 
water-works. 

In«l.,  Bedford — Bids  will  soon  be  received  bv  city  for  wa- 
ter mains  on  M.  2nd,  P,  IGth,  19th,  21st  and  22nd  St.  James  W. 
Malott,    City    Kngr. 

In«I.,  Hortford  City — Bids  will  be  received  until  2  p.m.,  June 
5,  by  Board  of  County  Commissioners  of  Blackford  County 
for  water  svstem  at  County  Infirmary.  J.  L.  McGeath,  Audr. 
Blackford  County. 

III.,  Klmshiirst — (Official) — Bids  will  be  received  until  May 
24    for   pumping   station.      H.   L.    Emerson,    Engr. 

111.,  Norma — Citizens  will  vote  May  27  on  $22,000  bonds 
for  water-works  system  and   septic  tank. 

AV'Is.,  Sturjieon  Bay — City  will  construct  water-works  sys- 
stem  in  4tli  Ward. 

lona,  Hampton — Bonds  voted  by  citizens  for  extending 
water    system. 

lonn,   :»Iar.«<halltown — See  item   under   "Streets  and   Roads." 

Io>va,  Waterloo — Plans  being  considered  by  city  for  in- 
tallation  of  emergency  intake  well  and  sterilizing  tank.  J. 
Berry,   Supt.   of  Water  Wks. 

Minn.,  MeKlnley — Plans  being  prepared  by  S.  A.  Kimball, 
Engr.,  for  new  water-works  system.  Estimated  cost,  $40,000. 
Noted  Apr.   13. 

Minn.,  Morris — Bids  will  be  received  by  City  Commission 
until  8  p.m.,  May  31,  for  c.-i.  water  pipe  and  specials.  S.  A. 
Siverts,    City    Mgr. 

Kan.,  Arma — Plans  prepared  for  extensions  to  water-works 
system.  Bids  will  soon  be  received.  Estimated  cost,  $15,000. 
A.    C.    Moore,    Frisco    Bldg.,   Joplin,    Mo.,   Arch.      Noted    Feb.    3. 

Kan.,  Dishton — Citizens  voted  $28,000  in  bonds  for  water- 
works and  electric-light  plant.  W.  E.  Rollins  &  Co.,  Mid- 
land  Bldg.,    Kansas   City,    Mo.,    Engr.      Noted   Apr.    20. 


Kan.,   Mlnneola — See   item   under   "Light,   Heat   and   Power." 

Kan.,  Newton — (Official) — Bids  will  be  received  by  Adella 
Martin,  Citv  Clk.,  until  May  23  for  laying  6.6  mi.  14-in.,  Class 
"B",  c.-i.  pipe  with  necessary  valves  and  fittings.  W.  B. 
Rollins  &  Co..  439  Midland  Bldg.,  Kansas  City,  Mo.,  Engr. 
Noted    Apr.    20. 

Kan.,  Norton — Preliminary  plans  being  prepared  by  Black 
&  Veatch.  Consult.  Engr.,  507  Interstate  Bldg.,  Kansas  City, 
Mo.,  for  water-works  and  electric-light  plant.  Estimated  cost, 
$40,000.      Noted   Feb.   24. 

Neb.,  Overton — Plans  being  prepared  by  Charles  F.  Sturte- 
vant,  Holdredge.  Engr.,  for  water  system.  Estimated  cost, 
$12,000.      Noted    Apr.    20   and    27. 

S.  D.,  Morristown — (Official) — City  will  not  construct 
water-works  system  this  year.  C.  J.  Gisme,  Clk.  Noted 
Mar.    23. 

S.  D.,  Oldham — Citizens  will  petition  Town  Officials  to  in- 
stall  water   system. 

N.  D.,  Minot — (Official) — City  retained  Frederic  Bass,  Con- 
sult. Engr.,  Minneapolis,  Minn.,  to  make  preliminary  investiga- 
tions and  reports  for  improving  municipal  water  system. 
E.  J.  Thomas,  City  Engr.     Noted  May  4. 

Mont.,  Bozemnn — Contract  for  improving  water  system  will 
be  awarded  l>v  citv  in  July  or  August.  Estimated  cost,  $135,- 
000.      C.    C.   Widener,    City    Engr.      Noted   Apr.    20. 

Mo.,  Deepwater — (Official) — Citizens  do  not  contemplate 
water-works  svstem  as  noted  in  Feb.  24  issue.  G.  G.  Ken- 
nedy, Clk. 

Mo.,  PlattsbuFK — Revised  plans  being  prepared  for  water- 
works svstem.  Estimated  cost,  $35,000.  E.  B.  Murray,  920 
Walnut   St.,    Kansas   City,    Engr.      Noted    Apr.    20. 

Mo.,  Slater — Citizens  voted  $35,000  bonds  for  improving 
water  svstem  and  electric-light  plant.  C.  E.  Shepherd,  City 
Engr.      Noted    May    11. 

Ark.,  Pocahontas — Plans  prepared  by  J.  B.  McCrary  Co., 
Engr.,  Little  Rock,  for  water  system.  Estimated  cost,  $46,000. 
G.  A.  Sage.  Mayor.     Noted  Mar.  2. 

— Plans    being    prepared     for     water-works 
Mayor. 


Tex.,    Carthatt* 

system.     A.   Ross. 


Tex.,  CoolodKe — Bonds  for  $16,000  voted  by  citizens  for 
water  system.     Address  Mayor. 

Tex.,  Dallas — Citv  Commissioners  considering  construction 
Of  filtration  plant  "at  White  Rock  reservoir.  A.  C.  Cason, 
Water   Comr. 


Tex.,  Kennedy — Election  will  be  held  June  6  to  vote  on 
$32,000  bonds  for  water-works  system.     Noted  Apr.  27. 

Tex.,  Santa  Ana — Plans  being  considered  by  city  for  in- 
stallation  of   filtration    plant.      A.    Robertson,    Mayor. 

Tex.,  Terrell — T.  Hartlett,  Engr.,  San  Antonio,  retained  by 
city  to  make  investigations  of  municipal  pumping  plant  with 
view  to  increasing  water  supply. 

Okln.,  Clinton— Election  will  be  held  May  29  to  vote  on 
$150,000  bonds  for  water- works  svstem.  Benham  Engineering 
Co.,   Oklahoma,   Engr.      Noted    Mar.    2. 

Okla.,  Kufaula — Press  reports  state  plans  being  prepared 
for  improving  and  extending  water-works  system  and  bids 
will  soon   be  received.     W.  C.   Metcalfe,   Mayor.     Noted  May  4. 

Okla.,  Howe — Citizens  voted  $30,000  bonds  for  water  sys- 
tem.     Address   Mayor.      Noted   Apr.    13. 

Okla.,    Aici — See     item     under     "Light,     Heat    and     Power." 

Okla.,  AA'eleh — Press  reports  state  bids  will  soon  be  received 
for  water-works  sy.stem.  Estimated  cost,  $24,000.  Mackin- 
(o.-ih-Walton  I'Jngineering  Co.,  Oklahoma,  Engr.     Noted  Dec.  23. 

Idaho,  Idaho  Falls — City  contemplates  $25,000  bond  issue 
for    filtration    plant. 

Utah,  I>ehl — Cities  of  Lehi  and  Alpine  plan  to  improve 
water  system. 

Utah,    Murray — Cit.v    plans    to    extend    water    system. 

Calif.,  Napa — Plans  being  considered  by  Napa  City  Water 
Co.  for  250.00n-gal.  water  tank  and  turljine  pump.  G.  L.  Dill- 
man,    14   Montgomery   St.,   San   Francisco,    Engr. 

Calif.,  Sehastopol — City  will  construct  water  tank  with  250,- 
000-gal.   capacity.      John   Saunders,   City  Clk. 

(tue.,  Aylmer — Plans  being  prepared  by  F.  Meddles,  Engr., 
Montreal  T'ower  Co.,  Montreal,  for  filtration  plant.  Estimated 
cost,   $25,000. 

Ont.,  Belleville — City  plans  to  improve  water  system.  J.  W. 
Holmes,   Clk.   of  Council. 

Ont.,  Berlin — Plans  approved  by  Provincial  Board  of  Health 
for  installation  of  additional  hydrants,  electric  well  pumps 
and  artesian  w^ells.     H.  Johnston,  City  Engr. 

Ont.,  Gananoqiie — City  Council  will  apply  to  Ontario  Rail- 
way and  Municipal  Board  for  permission  to  issue  $15,000  bonds 
to  extend  water  system.     S.  Mc(!?ammon,  City  Clk. 

Ont.,  Stanford — Plans  approved  by  Provincial  Board  of 
Health  for  extending  water  system.  C.  F.  Monroe,  Southbend, 
City  Clk. 

Alta..  Medicine  Hat — City  contemplates  pipe  line  from 
water-works  plant  to  city.  Estimated  cost,  $9,000.  H.  Baker, 
City  Clk. 

Bids  In  and  Contracts  Awarded 

MaKH.,  New  Bedford — (New  Bedford  post  ofiice) — Contract 
for  laying  water  pipes  awarded  to  G.  FERULIO,  31  North  Sq., 
Boston,  at   $5,000. 

N.  Y.,  New  York — (Official) — Contract  for  furnishing  and 
installing  Pilot  connections,  valves,  stuffing  bo.xes  and  appur- 
tenances for  controlling  ri.ser  valves  in  shafts  of  city  tun- 
nel of  Catskill  Aqueduct.  Contract  No.  147,  awarded  to  L.  R. 
COMSTOCK   &   C(J..    30   Church   St..    at   $27,600.      Noted    Apr.    27. 

N.  J.,  New  Brunswick — (Official) — Roberts  Filter  Manufac- 
turing Co.,  Darby,  Penn.,  at  $77,520,  submitted  lowest  l)id 
for  6,000,000-gaI.  filtration  plant  and  Chicago  Bridge  and  Iron 
Works,  Chicago,  111.,  at  $18,730,  for  steel  stand  pipe,  40  ft. 
diameter  and  85  ft.  high  with  concrete  foundation.  Asher  At- 
kinson, City  Engr.     Noted  May  4. 

Va.,  Rocky  Mount — Contract  for  water-works  svstem 
awarded  to  J.  B.  McCRARY  CO.,  Atlanta,  Ga.  Estimated  cost, 
$40,000. 

Ohio,  Middletown — (Official) — Low  bids  received  by  City 
Commissioners  May  1  for  furnishing  and  delivering  water- 
works equipment  were  as  follows:  Dravo-Dnyle  Co.,  Indiana- 
polis, Ind..  at  $4,585,  for  2  low  service  electrically  driven 
centrifugal  pumps;  United  Engineering  Co.,  Chicago,  111..  2 
steam  turbine  driven  centrifugal  pumps  at  $7,654  each; 
Worthington  Pump  and  Machinery  Corporation,  Cincinnati, 
at  $11,975  and  $14,410,  respectively  for  horizontal  cross  com- 
pound pumping  engines:  I'.  S.  Cast  Iron  Pipe  and  Foundry  Co., 
Chicago,  111.,  at  $15,405,  for  water  pijie;  James  B,  Clow  & 
Sons.  Chicago,  111.,  at  $1,140  for  bell  end  valves  and  $1,766  for 
fianged  valves.  W.  C.  Morrison,  City  Engr.  Noted  Feb.  17 
and  Apr.   13. 

Ohio,  Sandusky — (Official) — Low  bidder  for  water  meters 
for  city  was  Union  Meter  Co.,  Worcester,  Mass.  W.  B.  Ward, 
City    Mgr. 

Ind.,  Connersville — Contract  for  laying  water  mains  in  16th 
and  17th  St.  and  Kentucky  Ave.  awarded  to  CONNER  & 
SHERRY   and   NEAL   &   STOLL. 

111.,  Rock  Island — (Official) — Contract  for  10-in.  water  main 
in  12lh  St.  awarded  to  P.  F.  TRENKENSCHUK,  Rock  Island. 
111.,   at  $16,737.     W.   Treichler,   City   Engr.      Noted   May   4. 

III.,  Yates  City — Contract  for  water  station  at  Yates  City 
for  (^hicago,  Burlington  &  Quincy  Railroad  Co.  awarded  to 
RAILROAD  WATER  AND  COAL  HANDLING  CO.,  Chicago. 

AA'is.,  Mt.  Horeh — Contract  for  installing  water  mains  in 
city  awarded  to  C.  H.  PHILLII'S,  Waupaca.  W.  G.  Kirchof- 
fer,  31  Vroman  Bldg.,  Madison,  Engr.     Noted  Apr.  27. 

AVIs.,  Ne^v  Lisbon — Contract  for  furnishing  city  with  wa- 
ter mains  awarded  to  LUDLOW  VALVE  CO..  Chicago,  111.; 
iron,  pipes,  valves,  etc.,  to  RENSSELAER  VALVE  CO.,  Chi- 
cago,  111. 

Iowa,  Clinton — Contracts  for  improving  water  svstem 
awarded  as  follows:  Division  A  to  RENFROW  &  LEWIS.  Den- 
ison:  Division  B  and  C.  WARD  &•  WEIGHTON.  Sioux  City; 
Division  D  and  E.  INGRR.SOLL  R.\ND  CO..  Chicago,  111.;  Di- 
vision F,  MERKLE-HINES  MACHINERY  CO.,  Kansas  City.  Mo. 
J.    G.    Thorne,    Clinton,    Consult.    Engr. 

Iowa,  Shelby — Contract  for  w.Tter  distributing  plant  award- 
ed to  M.  A.  GAMEUY,  Harlan,  and  C.  B.  REYNOLDS,  Council 
Bluffs,  at  $10,688.     J.  H.  Hager,  City  Clk.     Noted  Apr.  20. 
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loMn,     Ulnlrmrt       millclal)      I'uMtrail     for     liiii.i  nvlim     wii 
Iri-vvoiUM     MNHl.in     auanlril     to     \>K>*     .MolNKS     llltlKlSK    ANI> 

IKON    !••>.     HvN     Mi.m.x.     I.ivva,     at     JU.. "      W      .'^lll'-H,     IHl 

lliyaiil     HMk  ,    KaiiKaM    t'lly.    Mn.    h;iiKi.      Noli'il    Apr     211. 

Minn..  Uiiliith  ('(iiilnu'l  for  lavliiK  waliT  ami  KaM  iiiaWiH  In 
UniiKl  Av.-,  fiMiii  7lMl  lo  Kill)  Ave.  W.,  ami  77Ui.  7Hth  nml 
SOIh  Av...  \V.,  uwniil.il  to  S.  JDII.N.Mo.N,  at  »r.,SS2;  In  St.  I'anI 
Avi>.  from  Woo(11hi\iI  to  l.iithii  Ave.  ami  liiilln-r  Avo.  ami 
AUiiku  SI  to  A.  IIKUK.NMlOKtl,  at  $l,07ri.  1.,.  AyorM,  City 
Knur.      Not«Ml   Mar.   J;i. 

Minn.,  llllililiiK  I'onliact  for  I.OOn-fl.  of  plpf  for  nfW 
watiM-  liMi'  ric.iM  Kimi  l...Mllon  to  St.  I.ouIh  County  fair  KroiiiiflH 
awiu.liil   lo  r.  S    C.\ST   lUO.V    I'lPK  CI  >.      Nol.cl   Apr.   1:7. 

^Ilnn.,  Iliitchinnon  Contract  for  liiNtalllnK  water  inalnH 
nwar.l..!  to  \V.  C  I'KASKIl.  lll-UJ  llotkfy  HldK..  St.  I'aul.  K. 
N     M..or.'.    City    Clk.      Noteil    Apr.    i;i. 

lllnn.,  SllviT  I.nkr  Contract  for  water  HyHtcm  awarded  to 
l!AI>i;i':U  CD.N'.^TItrCTIo.N  CO.  l-'arRo.  N.  I).  J.  O.  Uowat, 
Wlllniar.    Ci>n><iill.     lOnnr.       Noted    Apr.    I!. 

Minn.,  \  Iritlnln— Conlrai-t  for  IniprovInK  water  nyHtem 
awar.lc.l  to  1,A\V  KKNl'K-McCANN  CO.  lOmlnmted  cost,  |r.O,- 
0(10.      Noted   Oct.    L's. 

Minn.,  \\  ndrun  —  ConlrBct  for  extending  wntor  Hystem 
awarded  to  I'ASTOUKT  CONSTHI'CTION  CO..  Iluluth.  nt 
$:'.7i;i.      A.  C    .Murray,   Village  Clk.     Noted   Mar.   .10  and  Apr.  27. 

X«'li..  Oiiklnnd  CItv  awarded  contract  for  water  oy.sleni  to 
(MllCAi-.o    ilKllnilC  aKM)   ikon   CO..   Chhak'o.    111.,   at   $I.:100. 

WnNli..  W  nliHlniric  (Contract  for  rop.'ilriiiK  reservoir  award- 
ed  to  \VI1.Si>N   CiiNSTKCCTIoN  CO..   Walla   Walla. 

Cnllf..  I'liMntlrnu — I>ow  Iddder.s  for  Improving  and  extend- 
ti\K  watcr-work.H  svstem  were  nx  follows:  IJal)Cock  H:  Wil- 
cox Co..  at  $ll,30fi.  for  fiirniNliln),'  water  tube  boiler;  I'oniona 
Manufacturing  Co..  at  !ft;,27.''i.  for  well  puinj);  Sinlth-Kooth- 
Cshci-  Co..  at  $l.S!t7  and  $1,190.  for  feed  pumps.  Samuel  Mor- 
ris.   lOliKr.      Noted    Mai-.    2. 

Cnllf..  Kiverxlde — Contract  for  concrete  reservoir  and  pipe 
line  at  state  citrus  experiment  station  awarded  to  CRESMEU 
MANCFACTURING    CO.,    at    M.7.-!2. 

SEWERS 
Proposed  Work 

>laine.  nidiieford— ( Ollici:i  1  )^  I'.ids  will  be  received  until 
.S  p.m..  .Mav  2!>.  for  sewer  in  .Suninur  St.  Estimated  cost, 
$20,000.      W.  C.    r.liiclow.   City    En^r.      Noted   .\pr.   20. 

N.  Y.,  Xow  York— (Boroutih  of  Hrooklyn)  — (Ollicial) — Bids 
be  received  until  11  a.m..  May  26,  by  L.  H.  Pounds,  Borough 
Pres..  Koom  2.  lioroufrb  Hall,  for  sewer  in  Raymond  St.  from 
Tillary  St.    to   Park   Ave. 

>'.  Y.,  Snlnmnncn — Citv  plans  sewers  In  East  End  and  West 
State  St.     C.  C.  Cheney.  City  Enpr. 

!V.  J..  Itnyonn*.^ — Citv  Commission  plans  sewer  in  A^nes  St. 
Walter  I-.   Clarkson,   City   Ensr. 

\.  J.,  .skillninn — Plans  beinK  prepared  by  Georpre  .S.  Drew, 
State  .\rch..  Trenton,  for  sewajre-disposal  plant,  consistinu  of 
reinforced-concrcte  filter  beds,  tanks,  syphons,  etc.,  at  Skill- 
man.      Estimated    cost,.  $.30,000. 

X.  J..  Trenton — City  Commission  passed  ordinance  provid- 
InK  for  installing  sewers  in  Asbur.v,  West  State  and  Lalor  St., 
Asbury   PI.  and   I.aSalle  Ave.     L.   D.   Hirsch.   City  Clk. 

N.  J..  \Yestflol«l — Bids  will  be  received  by  Town  Council 
until  8  p.m.,  Mav  27,  for  relief  sewer  construction.  Charles 
Clark.    Town    Clk, 


■  ml..     Iiiillnnnii 

Hro«M.    .\.Mr.l.     I;mi 

Isnlirnalei!    .  i.hI     1. 

Inil.,    Kokuniu 

WorkH    will  II    May 


>IIm  Pl.-ins  bilnK  prepared  by  Charles  A. 
I  .Sewer  Kept.,  f<ir  si-wer  In  Treniont  Ave. 
Iweefi    $20,000    ami    $2r.,000. 

HIiIh    will    be    ric.-lved    by    Hoard    of    PublUr 
vitrified    tile    sewrM-    beKlnnliiK 


prepared    for    sewer    sys- 


Penn.,   Uuakertown — Plans   being 
tem. 

Penn.,  \Yest  Chester — State  Department  of  Health  approved 
plans  for  sanitary  sewer  system  for  city.  N.  R.  Rambo,  City 
Enp:r. 

M«J.,  /\nnapoIl.<< — County  Commissioners  will  extc  i  sewers 
in  Curtis  Bay  Section.  E.  T.  Hayman,  Anne  Arundel  County, 
Engr. 

Yn.,  Riohnionil — Charles  E.  Bolllnp,  City  Engr.,  estimates 
cost  of  sewer  in  North  Ave.   to  Cannon's  Branch  at   $80,000. 

N.  C«  nurhnni — Bids  will  be  received  by  Mayor  and  Board 
of  Aldermen  until  3  i).m..  May  2.t,  for  outfall  sewer  line  of  24- 
in.  teira  cotta  pipe  about  fi'i  mi.  Ions  and  ir>-in.  outfall  sewer 
line  about  4  mi.  long.  H.  Keuftner,  Citv  Engr.  and  Gilbert  C. 
White,   Consult.   Engr.     Noted   Mar.   23  and  May   11. 

N.   C,   Fremont — See    iterr.    under   "Water-Works." 

N.  C  Shelby — Bids  will  be  received  until  June  6  by  city 
for  about  2  mi.  of  sewers.  Estimated  cost,  $7,000.  J.  T. 
Gardner,    Mayor.      Noted    May    11    under    "Streets   and    Roads." 

S.  C  Abbeville — Abbeville  Cotton  Mills  plans  to  construct 
sewer  system  and  water-works  for  mill  village.  Estimated 
cost,    $5,000. 

Fla.,  Tallahassee — Bids  will  be  received  until  10  a.m.,  June 
8,  by  Commissioners  of  Leon  County,  for  constructing  num- 
ber  of   drains.     J.   W.   Jones,   Tallahassee,   County   Engr. 

Miss.,  Tehula — City  contemplates  issuing  $5,000  bonds  for 
sewer  system  and  paving.  Bids  will  be  received  until  June  6. 
AV.    W.    Gwin,    Mayor. 

Tenn„  Copperhill — Bonds  for  $20,000  voted  by  citizens  for 
sewers    and    water-works.       B.    Crawford,    Mayor. 

Ky.,  Elkton — Election  will  soon  be  held  to  vote  on  $30,- 
000  bonds  for  sewer  system  and  water-works. 

Ohio,   Akron — See   item   under   "Streets   and   Roads." 

Ohio,  Hillsboro — Citv  contemplates  sewerage  system.  Esti- 
mated cost,   $100,000.     C.   F.  Clarke,  City  Engr. 

Ohio,  Ravenna — City  plans  to  extend  sanitary  sewer  in 
East  Highland  Ave.     AV.  H.  Linton.  City  Engr. 

Ohio,  Zanesville — Bids  will  be  received  by  W.  W.  Roach, 
Dir.  of  Pub.  Ser.,  about  June  15,  for  storm  and  sanitary  sewer 
in   Eppley   Ave.      C.    K.    Spencer,    City   Engr. 


In   mblille  of   llavenH  .St.   to  Malaby  sewer   In   alli-y   west  of  M( 
Cann  .SI     iiiunlntf  south   In   center  of  said  ;illi-y   lo  north   Kutter 
line  of   .M/idlHon    Ave.      William    K.    Mann,   City    JOnnr. 

■  nil.,  MIehlKnn  (Hy  -Hoard  of  Public  Works  contemplates 
Hcwii  on  I  nil  St.  from  Vol  k  to  Oak  SI.  and  on  11th  .St.  from 
Maple   lo  Oiik   St.      I'T   li.    Dunn,   City    lOngr. 

Mleli..  Kiilnmnxoo  -City  plans  H.inlta ry  sewers  In  30  Btrects. 
I'lstliM.iled  icsl,   $2.S.OO0.      Andrew    Kenderink,  City    Engr. 

Mich.,  MuMkcKwn — Plans  being  prepared  by  Hoad  &  Decker, 
Ann  All. or,  for  sewer  H.vstoni  for  MuHkcgon.  I'auI  Grimes, 
City    l';iiei.      Noted    Mar.    2. 

III.,  HcnriNto«n— (Ollicial) — Citizens  defeated  bond  Issue 
for  sewer  system.     John  Good.  11,   City   Engr.      Noted   Mar.  «. 

III.,  llUon — lilds  will  be  received  by  Frank  I).  Whli)p, 
Fiscal  Su|>erv.,  Hd.  of  Administration,  Siirlnglbdd,  until  10  a.m.. 
May  23,  for  sewage  treating  plant  at  .State  Colony  for  Epilep- 
tics near  Dixon.  W.  S.  Shields,  1201  Hartford  Bldg.,  Chicago, 
Des.    Engr. 

III..  Waiikpgan — Citv  plans  to  Improve  sewers  In  8th  and 
;ith  SI  .   .Moll,   Lenox  and  Giiind  Ave. 

Wis.,  Ileh.ll — (Ollicial)  —  Kids  will  be  received  by  Board  of 
Public   Works  until  May   20  for  sewers  In   various  streets. 

Wis.,  Ilelolt — (Ofllclal)  —  Bids  will  be  received  by  Board  of 
Public  Works  until  May  20  for  storm  and  sanitary  sewers  in 
4    districts.      G.    E.    Heebink,    City    Engr.      Noted    Apr.    27. 

Wis.,  Milwaukee — (Offlclal)— Bids  will  be  received  until  2 
p.m.,  June  S,  liy  .Sewerage  Commission,  Cit.v  Hall,  for  exten- 
sions to  Intercepting  sewer  system,  Ofllclal  Notice  No.  18. 
,Tohn    H.    Fowles,   .Secy.   Sewerage   Com.      (See   adv.) 

Wis.,  Milwaukee — (Official) — Bids  will  be  received  until  2 
p.m.,  June  S,  by  Sewerage  Commission.  City  Hall,  for  exten- 
sions to  intercepting  sewer  system  for  city,  Offlclal  Notice 
No.   17.     John   H.    Fowles,  Secy.   .Sewerage   Com.      (See   adv.) 

Wis.,  Montloello — Bids  will  be  received  by  Village  Council 
until  7:30  p.m.,  ./une  1,  for  sewers  and  sewage-disposal  plant 
lo  includi'  Imhoff  tank  system.  W.  G.  Kirchoffer,  24  North 
Carroll   St.,   Madison,   Engr.      Noted   Apr.    G. 

Wis.,  Spooner — Bids  will  be  received  by  A.  M.  Robertson, 
Clk.,   until   May   22   for  sanitary   sewers  and   purification    plant. 

Iowa,  Charles  City— Press  reports  state  city  contemplates 
improving  sewer  system  and  constructing  sewage-disposal 
plant. 

Iowa,  Oermania — Plans  will  be  prepared  by  C.  H.  Currie. 
Engr..  Webster  City,  for  sewer  system  and  sewage-disposal 
plant. 

Iowa.  Marion — Resolution  passed  for  new  filter  bed  at 
septic  tank  and  for  reconstruction  of  present  filter.  T.  H. 
Oxley,   City  Clk. 

Iowa,    Marsl.nlltown — See    item    under    "Streets   and    Roads." 

Iowa,  Sae  City — (Official) — Bids  will  be  received  until  May 
2G  by  C.  C.  Jameson,  Clk.,  for  |  mi.  of  8-in.  sanitary  sewer. 
Noted  May  4. 

Kan.,  .Itchison — City  plans  sewer  construction  in  Sewer 
District  Y.      Frank  S.   Altman,   City   Engr. 

Kan.,  Pittsburg — Resolution  passed  for  construction  of 
sewer  in  Lateral  District  No.  32,  Main  Sewer  District  No.  3. 
L.  E.  Curfman,   City  Engr. 

Neb.,  Ralston — Bids  will  be  received  until  noon,  M.ay  29, 
by  City  Clerk  for  sewers  and  manholes.  Towl  Engineering 
Co.,    Omaha,   Neb.,    Engr. 

Neb.,  Randolph — Commercial  Club  interested  in  project 
to    bond    city    for   sewer    system. 

Mont.,   Butte — See   item   under   "Streets   and   Roads." 

Mont.,  Manhattan — All  bids  received  for  sewer  system 
rejected.  Work  will  be  readvertised.  Address  E.  H.  Shu- 
macher.     Noted  Nov.   25  and  Feb.   24. 

Mo.,  Carterville — Bids  received  for  sewers  in  District  No.  10 
rejected.  District  will  be  enlarged  and  new  bids  received. 
A.    M.    Blair,    Clk. 

Mo..  Carthage — Plans  being  prepared  for  storm  sewers 
near  10th  and  Garrison  St.  Estimated  cost,  $5,000.  F.  B. 
Newton.   Engr. 

Mo..  Joplin — Ordinance  passed  for  sanitary  sewers  in  2 
districts  in   East  Joplin.     J.  J.   McAfee,  City  Engr. 

Mo.,  Kan.sas   City — See  item   under   "Bridges." 

Ark.,  '\\alnut  Ridge — City  plans  to  construct  sewer  system. 

Tex..  Gaine.sville — Gainesville  Sewer  Co.,  A.  J.  Scott,  Mgr.. 
contemplates  sewage-disposal    plant. 

Tex.,  Greenville — Citizens  voted  $100,000  bonds  for  extend- 
ing sewer  system  and  sewage-disposal  plant.  A.  E.  Derch, 
City   Engr.      Noted   Mar.   2   and   May   4. 

Tex.,   Hamlin — City  contemplates   sewer   system. 

Tex..  Marshall — School  Board  having  plans  prepared  for 
school  sewer  system.     G.   C.  Billiard,   City  Engr. 

Okla.,  Muskogee — Bids  will  soon  be  received  for  sewer 
system.  Estimated  cost,  $25,000.  H.  H.  White,  City  Engr. 
Noted  Feb.  3  and  Mar.  2. 

Calif.,  Fresno — Citizens  voted  $500,000  bonds  for  sanitary 
and  storm  sewers.     B.  E.  Cronkhite,  City    Engr.  Noted  Apr.  20. 

Calif.,  Riverside — City  plans  to  enlarge  sewer  system. 
Estimated  cost,  $110,449.     A.  P.  Campbell,  City  Engr. 

Calif.,  Watts — (Official) — Citizens  defeated  $120,000  bond 
issue  for  sewer  system  and  .sewage-disposal  plant.  H.  B. 
Kyle.  City  Engr.     Noted  Jan.   27  and   Feb.   3. 

Ont.,  Brantford — Plans  being  considered  by  Board  of  Works 
for  extending  storm  and  sanitary  sewers.  T.  H.  Jones,  City 
Engr. 
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Ont.,  <'liiilliiiiii — Plans  beiriK  consklered  by  Board  of  Works 
for  sewL-rs  in   Louise  and  Mercer  St.     J.   W.   Adams,   City   Ener. 

Ont.,  niinilnN — Citizens  defeated  by-laws  for  $5r>,ri9ri  and 
$22,071  for  trunk  and  storm  sewers  and  sewage-disposal 
plants. 

(>iit.,  <;uel|>h — City  Council  recommended  by  Board  of 
Works  to  install  15-in.  sewer  in  Yorkshire  St.  from  Cambridge 
St.  to  London  Kd.     F.  McArthur,  City   Engr. 

Ont.,  WellniKl — Provincial  Hoard  of  Health  approved  plans 
of  city  to  extind  sewer  system.     C.  M.   Weblier,  City  Clk. 

Bids  In  and  Contracts  Awarded 

Maine,  Illddeforil — Contract  will  soon  be  awarded  for  ex- 
tending sewer  system.  Estimated  cost,  $20,000.  W,  C.  Bige- 
low.   City   Engr. 

N.  Y.,  New  York — (Borough  of  Bionx)  —  (Official) — Con- 
tract for  sewers  and  ai)purtenances  in  Uadcliffe  Ave.  between 
Sacket  Ave.  and  summit  noith  of  Morris  Park  Ave.  under 
Proposition  "B"  awarded  to  MAHRONE  &  PALLADINO,  658 
East   221st   St.,   at   $137,!)60.      Noted   May    11. 

K.  Y.,  New  York — (Borough  of  Brooklyn) — (Official) — Low 
bids  received  May  10  for  furnishing  and  installing  mechanical 
equipment  of  sewage  pumping  station  at  Ave.  V  between 
West  10th  St.  and  West  11th  St.,  Section  No.  3,  sanitary  o\itlet 
sewers,  storm  outlet  sewers  and  force  main  in  Ave.  V  from 
westerly  line  of  West  11th  St.  and  easterly  of  West  10th  St. 
together  with  all  sanitary  outlet  and  storm  sewers  and  force 
main,  sewage  pumping  station  and  all  adjuncts  and  appur- 
tenances within  parcel  of  land  between  West  10th  and  West 
nth  St.  and  between  Ave.  V  and  line  parallel  therewith  and 
200  ft.  southerly  therefrom  as  follows:  Lupfer  &  Kemick,  5!H 
Elliott  Sq.,  Buffalo,  $64,.S70;  Lewis  H.  Woods,  $72,890;  Almirull 
&   Co.,    Inc.,    $74,800.      Notea    Apr.    27. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official)  — 
Contract  for  sewer  in  Tehama  St.  from  3Gth  to  West  St. 
awarded  to  LOUIS  A.  DEISER,  388  Broadway.     Noted  May  11. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official)— Low- 
bids  received  May  11  for  temporary  storm  relief  sewer  in 
right  of  wav  owned  bv  citv  located  in  what  was  formerly 
Paerdegat  Basin  from  East  37th  to  East  51st  St.  with  tem- 
porary storm  overflow  connection  at  Flatbush  and  Foster 
Ave.  as  follows:  Concrete  Materials  Co..  688.\  Gfeen  Ave., 
$54,830;  P.  J.  Donlin  Contracting  Co.,  $57,961;  Joseph  Jen- 
nings,  $58,601. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official) — Bids 
received  May  11  for  sewers  (a)  Howard  Ave.  from  point  about 
250  ft.  south  of  Herkimer  St.  to  Herkimer  St.,  in  Herkimer 
St.  from  Howard  to  Ralph  Ave.  and  in  Ralph  Ave.  from 
Herkimer  to  Chauncey  St.,  (b)  in  Saratoga  Ave.  from  Hull  to 
Chauncey  St.,  (c)  Ave.  J  between  Ocean  and  Bedford  Ave.  and 
outlet  sewer  in  Bedford  Ave.  from  Ave.  J  to  Ave.  K,  (d)  Rock- 
away  Ave.  from  Fulton  to  Chauncey  St.,  (e)  West  11th  St. 
from  Ave.  Q  to  86th  St.  as  follows:  E.  A.  Weiss,  Times  Bldg., 
Manhattan,  (a)  92.5^;.  (I)  98%,  (c)  94%,  (d)  96%,  (e)  96.5%; 
Pasquali  Tomasetti,  1133  60th  St.,  (c)  81.99;  Concrete  Material 
Co..  Inc.,  (a)  123%,  (b)  123%;  Rosenthal  Engineering  and 
Contracting  Co.,  (a)  IIS'^  (b)  116%,  (d)  122%;  E.  Ghilardi 
Contracting  Co.,  (d)  92.49%;  Frank  L.  Paino,  (d)  119%;  J.  F. 
Cogan  Co.,    (e)    113%;  Ward  &  Tully,  Inc.,   (e)    99.75%. 

N.  Y.,  New  Y'ork— (Borough  of  Queens)  —  (Official) — -Low 
bids  received  May  10  for  sewers  and  appurtenances  in  (a) 
Jamaica  Ave.  from  Greenwood  Ave.  to  Rockaway  Beach  of 
Long  Island  R.R..  4th  Ward,  (b)  AVoodhaven  Ave.  from  Fulton 
to  Ashland  St.,  Bradon  Ave.  from  Woodhaven  Ave.  to  Ocean 
View  Ave.,  Jamaica  Ave.  from  Gherardi  to  Vanderveer  Ave., 
Manor  Ave.  from  Ja:naica  Ave.  to  Ashland  St.,  4th  Ward,  (c) 
Maure  Ave.  from  Wisner  PI.  to  Metropolitan  Ave.,  Jamaica 
Ave.  from  North  Vine  St.  to  Ellsworth  Ave.,  Ridgewood  Ave. 
from  Maure  to  North  Curtis  Ave.,  4th  Ward,  (d)  Bedford  Ave. 
from  Kimball  Ave.  to  crown  about  250  ft.  south  of  Atlantic 
Ave.,  Greenwood  Ave.  from  Kimball  to  Atlantic  Ave.,  4th 
Ward,  (e)  Maple  St.  from  Freedom  to  Herald  Ave.,  Oxford 
Ave.  from  Maple  St.  to  Ridgewood  Ave.,  4th  Ward,  (f)  Lott 
St.  from  Jamaica  to  Ashland  Ave.,  Rackett  St.  from  Jamaica 
Ave.  to  Ashland  St.,  Windom  St.  from  Lott  Ave.  to  Rackett 
St..  Shipley  St.,  from  Lott  Ave.  to  Rackett  St.,  Stanton  St. 
from  Lot-  Ave.  to  Rackett  St.,  Ashland  St.  from  I^ott  Ave.  to 
Rackett  St.,  4th  Ward,  as  follows:  E.  A.  Weiss,  Times  Bldg., 
Manhattan,  (a)  $32,577,  (b)  $62,655,  (c)  $53,970;  F.  L.  Paino, 
(a)  $34,155,  (b)  $69,270,  (c)  $54,960,  (f)  $17,359;  Peace  Bros., 
(a)  $36,515,  (b)  $69,707,  (c)  $67,457;  Frank  Spinella,  308  Atlan- 
tic Ave.,  Brooklvn,  (d)  $12,452,  (e)  $3,645;  James  H.  Johnson, 
(d)  $14,901,  (e)  $3,788,  (f)  $15,300;  Harry  Britton,  (d)  $14,975; 
K-B  Contracting  Co.,  (e)  $4,166;  Angelo  Paino,  (d)  $18,924. 
Noted  May  4. 

Penn.,  Miners  Mills — Contract  for  sewers  in  borough 
awarded  to  JOSEPH  BANKS  CONSTRUCTION  CO.,  Wilkes- 
Barre,  at  $15,620.     Noted  May  11. 

Penn.,  Pittston — Contract  for  extension  of  9th  St.  sewer 
awarded  to  E.  G    COONS,  Dorranceton,  at  $37,264. 

MisM.,  Grenada — Contract  for  storm  sewers  awarded  to 
SULLIVAN.  LONG  &  HAGERTY,  Bessemer,  Ala.  L.  B.  James, 
City    Recdr. 

Ohio,  Niles — Contract  for  sewer  in  Vienna  Ave.  from  Davis 
to  Niles  St.  awarded  to  McDERMOTT  &  HANNAN,  Niles.  H. 
W.   Turner,   City   Engr.      Noted   Apr.    6   and   20. 

Ohio.  Stnither.s — Contract  for  sewer  in  Spring  St.  awarded 
to  HARRIS   &    LABATA,   Youngstown,   at    $4,311. 

III.,  MurphTsboro — Contract  for  Outlet  Sewer  District  No. 
4  awarded  to  E.  and  B.  S.  CRANE,  Murphysboro,  at  $28,950. 
R.   A.   Rollo,   City   Engr.      Noted    Mar.    9. 

AVIs.,  Mt.  Horeb — Contract  for  sewers  and  sewage-disposal 
plant  awarded  to  C.  H.  PHILLIPS.  Waupaca.  W.  G.  Kirchoffer, 
31  Vroman  Bldg.,  Madison,  Engr.     Noted  Mar.  16  and  Apr.  27. 

■Wis.,  Oronto  Falls — Contract  for  sewer  system  awarded  to 
R.  MIERSWA  &  SON,  Oshkosh.  William  Campbell,  City  Clk. 
Noted   Feb.   17. 

\*'l«.,  Raeine — City  awarded  contract  for  sewer  system 
to  C.  P.  MATSEN,  1422  Howe  St.     P.  H.  Connolly.  City  Engr. 


Minn..  HutchlnNon — Citv  awarded  contract  for  4,500-ft.  of 
8-in.  sewer  to  W.  C.  FRA.SER,  411-12  Hockey  Bldg.,  St.  Paul. 
F.   N.    Moore,   City   Clk.      Noted    Apr.    20. 

Kan.,  MePherson — (Official) — City  Commission  awarded 
contract  for  reconstruction  of  sewage-disposal  plant  and  new 
sand  filters  to  WATTS  &  AMERMAN,  Salina,  Kan.,  at  $10,900. 
H.  A.   Rowland,  City   Engr.     Noted  Feb.   10. 

Kan.,  ^VellinKton — Contract  for  sewers  awarded  to  INTER- 
MOUNTAIN  BRIDGE  AND  CONSTRUCTION  CO.,  Tecumseh, 
at   $17,985.      J.   W.   Mavity.   City   Engr. 

Mo.,  Carthage — Contract  for  2  district  sewers  awarded  to 
P.   J.    McNERNEY,   at    $6,233. 

Tex.,  Vietoria — Contract  for  sewage-disposal  plant  awarded 
by  Citv  Council  to  DALLAS  LIME  AND  GRAVEL  CO.,  Dallas, 
at  $24,668.      Porfirio  Trevino,   Engr.     Noted  May   11. 

Okln.,  Illaekwell — Contract  for  storm  sewers  awarded  by 
City  Council  to  M.  A.  SWATEK  &  CO.,  Oklahoma,  at  $16,900. 
Benham  Engineering  Co.,  Oklahoma,   lOngr. 

GARBAGE 
Proposed  Work 

Ind.,  A^'hiting — Bids  will  be  received  b.v  Board  of  Public 
Works  until  7  p.m.,  May  25,  for  constructing  2  units  20-ton 
capacity  garbage  disposal  plant.  Noble  C.  Douglas,  City 
Clk.  ^ 

111.,  River  Forest — (Chicago  post  office) — Citizens  defeated 
$10,000  bond  issue  for  garbage  incinerator.  J,  F.  Watson, 
Comr.   of  Police  and   Health.     Noted   Mar.   2. 

Ore.,  naker — City  Council  contemplates  municipal  garbage 
incinerator.      L.   R.   Stockman,    City   Engr. 

STREETS  AND  ROADS 
Proposed  Work 

Mass.,  Amesbury — City  appropriated  $15,000 
N.   E.   Collins,   City    Engr. 

Mass.,  Barnstable — Bids  will  be  received  by 
Highway  Commission,  Room  212,  State  House, 
rtoon.  May  23,  for  constructing  section  of  Stal 
Barnstable. 

Mass.,  Mashpee — Bids  will  be  received  by 
Highway  Commission,  Room  212  State  House, 
noon.  May  23,  for  section  of  State  Highway  in 

Mass.,  Methiien — Bids  will  be  received  by 
Highway  Commission.  Room  212.  State  House 
noon.  May  23,  for  section  of  State  Highway  in 


for  road  work. 

Massachusetts 
.  Boston,  until 
te   Highway   in 

Massachusetts 
,  Boston,  until 
Mashpee. 

Massachusett.s 
.  Boston,  until 
Jlethuen. 

Conn.,  Stamford — Bids  will  be  received  by  Common  Council 
until  8  p.m..  Mav  22,  for  street  pavements.  Charles  D.  Vuono, 
Chn.    St.    Dept.   and   Paul   Nash,    City    Engr. 

N.  Y.,  Albany — -(Official) — Bids  will  be  received  by  State 
Highway  Commission,  55  I..ancaster  St.,  Albany,  until  1  p.m.. 
June  5,  for  constructing  and  repairing  highways  In  various 
counties.     Edwin  Duffey,  State  Highway  Comr.      (See  adv.) 

N.  Y.,  Malone — (Official)^County  will  sell  $?3,000  bonds 
May  22  for  paving.  S.  A.  Howard  Malone,  County  Supt.  of 
Highways.     Noted  Apr.  20. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Bids  will  be 
received  by  L.  H.  Pounds,  I?orough  Pres.,  Room  2,  Borough 
Hall,  until  11  a.m..  May  24,  for  regulating  and  repaving  with 
permanent  asphalt  pavement  on  6-in.  concrete  foundation 
Argyle  Rd.  from  Foster  to  Ave.  H.  Bav  Ridge  Ave.  from  16th 
to  17th  Ave.  and  70th  St.  from  16th  to  17th  Ave.,  Bristol  St. 
from  Dumont  Ave.  to  Riverdale  St..  Butler  St.  from  4th  to  5th 
Ave.,  Flatbush  Ave.  from  Kings  Highw.ay  to  Ave.  N,  Ave.  N 
from  Coney  Island  Ave.  to  East  9th  St.,  Nostrand  Ave.  from 
Prospect  PI.  to  Eastern  P.arkway,  President  St.  from  Nevins 
St.  to  3rd  Ave.,  Reid  Ave.  from  Broadway  to  Fulton  St.,  Rugby 
Rd.  from  Foster  to  Ave.  H,  DeKoven.  Waldorf  and  Wellington 
Court  from  Rugby  Rd.  to  Brighton  Beach  R  R.,  Vermont  St. 
from  Dumont  to  Livonia  Ave.,  Warren  St.  from  Columbia  to 
Hicks  St.,  West  1st  .St.  from  West  to  Neptune  Ave.,  Westmin- 
ster Rd.  from  Foster  to  Ave.  H,  23rd  Ave.  from  Bath  Ave.  to 
86th  St.,  39th  St.  from  14th  Ave.  to  West  St.,  71st  and  72nd  St. 
from  16th  to  17th  Ave.,  83rd  St.  from  ]2th  to  13th  Ave.;  regu- 
lating and  repaving  with  permanent  grade  A  granite  pavement 
on  6-in.  concrete  foundation  Concord  .St.  from  west  side  of 
Flatbush  Ave.  extension  to  east  side  of  Bridge  St.  (new  granite 
blocks).  Franklin  Ave.  from  Wallabout  .St.  to  Flushing  Ave., 
Kent.  Ave.  from  Hughes  St.  to  Flushing  Ave.,  Warren  St.  from 
414  ft.  west  of  Columbia  .St.  to  Columbia  St.,  Washington  Ave. 
from  Flushing  to  Park  Ave.,  3rd  Ave.  from  26th  to  3Sth  St.; 
regulating,  grading,  curbing  and  laying  sidewalks  on  Snediker 
Ave.  from  New  Lots  Rd.  to  Riverdale  Ave..  E.ast  34th  St.  from 
Church  to  Snyder  Ave.,  East  40th  St.  from  Church  to  Snyder 
Ave.;  regulating,  grading,  curbing,  laying  sidewalks  and  pav- 
ing with  preliminary  asphalt  on  5-in.  concrete  foundation 
Evergreen  Ave.  from  Chauncey  to  Pilling  St.;  regulating  and 
repaving  with  asphalt  pavement  on  present  concrete  founda- 
tion Moore  .St.  from  Broadway  to  Graham  Ave.,  Palmetto  .St. 
from  Knickerbocker  to  Irving  Ave.;  regulating  and  paving 
with  second-hand  granite  Sand  Ave.  north  from  Flatbush  Ave. 
to  Island  Ave.,  and  for  curbing  and  paving  with  second-hand 
granite  Sand  Island  Ave.  from  Ave.  N  to  East  65th  St.;  regu- 
lating and  paving  with  preliminary  asphalt  pavement  on  5-in. 
concrete  foundation  President  St.  from  Nostrand  to  Rogers 
Ave. 

N.  Y.,  Tievr  York — (Borough  of  Richmond) — Bids  will  be  re- 
ceived by  Calvin  D.  Van  Name,  Borough  Pres.,  Borough  Hall, 
St.  George,  New  Brighton,  until  noon.  May  26,  for  regulating, 
grading  and  paving  New  York  Ave.  from  point  east  of  east 
house  line  of  New  York  PI.  to  point  west  of  northwest  corner 
of  Manor  Rd. 

N.  Y.,  Olean — Common  Council  sold  $72,600  bonds  for  im- 
proving streets.     E.  E.  Allen,  City  Engr. 

N.  Y.,  Port  Jervis — Bids  will  be  received  by  John  P.  Cleary, 
City  Clk.,  until  8  p.m.,  June  5,  for  about  5,500  sq.yd.  brick  pav- 
ing on  East  Main  St.     Irving  Righter,  City  Engr. 

N.  Y.,  Syracuse — Plans  prepared  by  H.  A.  Allen,  City  Engr., 
for  extending  Lakevlew   Ave. 
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%',  Jn  Audulioii  Pity  Coiiiii-ll  iiuhmimI  oriliniiiici<  nuthurlsInK 
rxiiriiilltiiii'    of    tltiO.OUli    fill'   Htitirt    lintirovciiieiitN. 

M.  J..  Iln)<>ntir  Cltv  ConunlnHlon  iiiloplcd  ordlnunoe  to  Im- 
prove MIikI.  l'mIi  anil  Ak»<-h  SI  an<l  (iJiri'ftHon  Ave.  by  piivlliK 
ullh   nhiil    .i-|,ii.,|i.      W.    1,.    CliiikHoii.    City    Ilimr. 

^1.  J..  llrniK-litlllr  TowiiNhIp  ('iiiiiinit li'i-  plana  to  hikvx  new 
roiul  i-nnali  lU'tfil  from  Hriiiirhvillo-Uiiytoii  Idl.  to  Culver's 
Lnke. 

M.  J^  K«lr  Ilavpn  IllilH  will  !)«  r«'celve(l  liy  llorouKh  Coun- 
cil until  N  i>.iii..  Miiv  J;i.  for  rtd.J'.iO  B<i.ytl.  ^-lll.  cuncrute  Bide- 
wnlk  anil  Iti.l'tiO  llii.fl.  i-i.m-rfli'  t-urlilriK.  I'hiirli'M  1".  CroBH, 
Horou.«fh  (Mk.  and   Arthur  l".  Swift.   KoroUKli    lOiiKi'. 

M.  J.,  JrrHr>'  rH)  -IMdH  will  Im>  ri>cnlvi>d  by  lIud.Mon  County 
Park  Coninil.xMl.in  until  'J  p  ni,.  May  23.  for  pavlnw  W.hI  SIdo 
I'ark   with  a.iplialtU-  Mock   piivi-niiuit.      W.  (J.   Mulrhcld.  Soiy. 

\.  J.,  Morrlstown  Hoaid  of  Chosen  KrcoholiUMH  of  Morris 
Cminty  havhiK  huivovm  ninil.'  for  roHurfacIn^  IlamburK-J'al- 
«>rMon  Turnpllo'  fioni  Itlvrrilali-  to  HlooinlnKdali>. 

N.  J..  INrnnrk  MIiIh  will  !.<•  rrcclv.il  liy  ltoar<l  of  Chosin 
KrofholiliMH  unlll  3  p.m..  May  22.  for  furnlHhlnt;  broken  Hlono 
for  nuinbor  of  i-ountv  roads.  IncludInK  1"  Hci-tlons  In  Itlooni- 
tlcld  .Vvo.  and  Short  Hill  DlHlrltlH.  Frederic  A.  Hulnier, 
County    IOnt;r. 

N.  J„  Nrwnrk  -Hoard  of  Works  passod  ordlnancps  to  Im- 
provi'  Mayton  and  <'llff  .St.  by  paving  with  nHphult.  Morrla  R. 
SlUM-rard.     City     I'Jnur. 

\.  J..  \«'«  llriiiiNwirk — County  plans  to  Improve  5  roads. 
\V.io.lbrldK»'    Ay<'     will    bi>    Included    In    program. 

>'.  J.,  'IVt'iilon — City  voteil  $72..'ino  bonds  for  improving 
Lamborton,  Coopor.  Hespryoir.  KultoTi.  I.,cwIh.  I'earl  and  lOast 
Canal  St.  and  Whitlaker.  Cloyeland.  lOllls.  Ardmore  and  I';aHt- 
burn  Av.>.     U  D.   HIrseh.  City  Clk.     J.   R.   Fell.  Jr.,  City   lOnsr. 

reiin.,  New  IlrlKhtoii — City  Council  passed  ordinance  to 
urado.  curb  and  pave  sidewalk.s  on  AlU'sheny  St.  between  7th 
ami  "."th  .We.      H.  T.   Barker.  City   Kns^r. 

I>«-I.,  I»ovcr — CItv  plans  to  resurface  Lockerman  St.  and 
portion   of   State   St. 

n«'l.,  \\liniliiKt»n — County  plans  to  resurface  Concord  Pike. 
rO.-^timatcd    cost.    $11.'. (KH). 

Del..  WIlnilnKtuu — (Ofllcial) — Bids  will  be  received  by 
Hoard  of  Directors  of  Street  and  Sewer  Department,  south- 
west corner  of  6lh  and  Klnn  St.,  until  4  p.m..  May  31,  for  urad- 
Injr  and  excavatinK  streets,  constructinp;  concrete  foundations, 
concrete  and  brick  Butters  and  sheet  asphalt,  asphaltic  con- 
crete, bitullthlc,  warrenite,  asphalt  block  and  vitrified  block 
pavements  on  streets  to  be  selected  by  Street  and  Sewer  De- 
partment.    K.  M.  Hoopes,  Jr.,  City  Kn^r.      (See  adv.) 

Mil.,  Knltlnifire — Bids  will  be  received  by  Board  of  Awards, 
Baltimore,  until  May  24  for  improving  and  paving  a  number 
of  streets.     R.  M.  Cooksey,  Engr. 

Vo.,  .Vccomne — Commissioners  of  Accomac  County  contem- 
plate  e.xpenditure   of   $10,000   for   road   improvements. 

Vn.,  Bristol — City  sold  $.'56,000  bonds  for  improving  streets. 

Va.,  KnutvUle — Bids  will  be  received  until  May  24  by  W.  L. 
Dalby,  Secy,  of  Rd.  Bd.,  Bridgetown,  for  grading  and  surfacing 
with  sand  clay  about  13.4  mi.  of  road  in  Northampton  County, 
KastviUe  District.  M.  Galbreath,  Eastville,  Engr.  Noted 
Afar.  23. 

Vn.,  Gate  City — Bids  will  be  received  by  J.  S.  Richmond, 
County  Cllv..  until  June  5.  for  road  improvements.  Citizens 
recently  voted  $43,000  bonds  for  this  work.  Xoted  JIar.  9  and 
May  11. 

Va.,  Norfolk— (Official) — We  have  been  informed  that  city 
does  not  plan  to  pave  I'lume  and  Church  St.  as  stated  in  issue 
of  May  4.     W.  H.  Taylor.  Jr.,  City  Engr. 

Va.,  Ru.stburB — Bonds  for  $40,000  voted  by  Campbell 
County.  Seneca  District,  for  road  work.  Address  County  Clerk, 
Rustburg.     Noted  Apr.  6  and  27. 

Va.,  Stafford — Commissioners  of  Stafford  County  appro- 
priated $5,000  toward  improving  roads  in  Rock  Hill  District. 

■\V.  Va.,  Clarksburg — Election  will  be  held  June  15  in 
Harrison  County.  Clay  District,  to  vote  on  $300,000  bonds  for 
road  work.     Address  County  Clerk,  Clarksburg. 

W.  Va.,  Clarksburg — Commissioners  of  Harrison  County 
plan  to  call  election  to  vote  on  $200,000  bonds  for  road  work 
in  Simpson  District.     Address  County   Clerk.   Clarksburg. 

W.  Va.,  Elklns — Election  will  be  held  May  20  in  Randolph 
County  to  vote  on  $100,000  bonds  for  road  work  in  Middle 
Fork  District. 

AV.  Va.,  Martinsburg — Election  •will  be  held  in  June  to  vote 
on  .$150,000  bonds  for  paving  various  streets.  E.  D.  Bromley, 
City   Engr. 

AV.  Va..  New  Cumberland — Bonds  for  $40,000  voted  by  Han- 
cock County.  Clay  District,  for  road  work.  Address  County 
Clerk,  New  Cumberland. 

■\V.  Va..  Xew  Cumberland — Bonds  for  $125,000  voted  by 
Hancoclv  County.  Grant  District,  for  road  improvements.  Ad- 
dress County  Clerk,   New   Cumberland.     Noted   Apr.   20. 

■\V.  Va..  Point  Plea.sant — Election  will  be  held  June  6  in 
JIason  Countv.  Wasrgoner  District  to  vote  on  $65,000  bonds  for 
road  work.     Address  County   Clerk,   Point  Pleasant. 

3V.  C,  Bakersville — Bids  will  be  received  by  Mitchell  County 
Road  Commissioners  until  May  22  for  4  mi.  of  macadam  road. 
W.  Li.  Lambert,  Atty. 

N.  C,  Dobson — Citizens  of  Surry  County,  Rockford  Town- 
ship voted  $20,000  bonds  for  road  improvements.  Noted 
Apr.  20. 

N.  C,  Kingston — City  plans  to  pave  12  blocks  with  asphalt. 

N.  C,  Mt.  Airy — Election  will  be  held  May  30  in  Franklin 
Township  to  vote  on  $30,000  bonds  for  road  improvements. 

N.  C,  Sandford — Commissioners  of  Lee  County  plan  to  con- 
struct road  from  Sanford  to  Cummocli.  Address  County  Clerk, 
Sandford. 


.%.  t'..  \\iirrent«in — Klocllon  will  be  held  .Juno  3  In  Warren 
County,  River  TiiwuHlilp.  to  vote  on  $30,000  bondij  for  road 
work.     I'.   .M.   .\talllng«.   Warrenton.   Chn.  of  ("ounty  Comrs. 

iin^  Anierleu« — City  sold  $30  000  bonds  for  Improving 
MtreetH.      John    It.    Ansloy.    City    Engr.      Noted    Apr.    fi. 

<;«.,  CuluiiibuH — .\ccordlng  to  press  reports  highway  will  be 
construeled  lietwoen  ColumbUM  and  Ucynolds,  68  ml.  Address 
J.    (!.    lllckH.    UeynoldH 

tin.,  <iuliirMville — City  plans  to  puvo  West  Bread  St.  with 
concrete. 

Kin.,   Iloiiiray — See   item  under  "Bridges." 

Kin.,  Ilonlrny — Bonds  for  $50,000  voted  by  Holmes  County 
Noma  DiHlilcl,  for  road  Improvements.  Address  County  Clerk, 
Honlfay. 

l-'in..  fueon — Citizens  voted  bonds  for  road  work. 

ria..  He  Kunlak— Election  will  be  held  July  11  In  Walton 
Cdiintv  lo  vote  on  $200,000  bonds  fur  ro;iil  Improvements. 
AildresH  Ci>unty   Clk..    De   Funlak   Spilngs.      Noted    Mar.   23. 

Fin.,  h'l.  Mjers — (^Itlzons  voted  $40,000  bonds  for  hard  sur- 
face ro.'id  between  I'unta  (iorda  and  Do  Sola  County  line.  Ad- 
dress  County   Judge.   Ft.    Myers. 

Kin..  Ft.  Pierce — Bids  will  be  received  until  May  22  by 
Commissioners  of  St.  Lucie  County,  Ft.  I'lerce,  for  paving  6 
ml.  of  Riverside  Drive  south  from  White  City  Station  with 
asphalt. 

Kla«  Lakeland — Election  will  be  held  June  1  In  Polk 
County  lo  voti^  on  $1,500,000  bonds  for  road  work.  Address 
County    Cleik,    Bartow.      Noted    Nov.    4. 

Fin.,  lllaml^Citlzens  of  Dade  (Jounty  will  hold  election 
which  was  to  have  be<'n  held  May  0  to  vote  on  $40,000  bonds 
for  road  iniprovemints  June  13.  A.  Belcher,  Miami,  Chn.  of 
County  Conirs.     Noted  Apr.   13. 

Fin.,  .Montleello — Election  will  soon  be  held  In  Jefferson 
County  to  vote  on  $50,000  bonds  for  road  work.  Address 
County  Clerk,   Montleello. 

Fin..  TnllnhuMsee — Bids  will  be  received  by  Commissioners 
of  Leon  County  until  June  8  for  Chaires  and  Capitola,  Baln- 
l)rldge  and  Si)anish  Trail  and  Jackson  Bluff  Rd.  J.  C.  Moore, 
Tallahassee,  (J^hn. 

Aln.,  Birmingham — City  Commission  will  receive  bids  until 
May  30  for  paving  Clairmont  Ave.  from  Highland  Ave.  to  42nd 
St.,  and  42nd  .St.  from  Clairmont  Ave.  to  11th  Ave.  S.  Julian 
Kendrick,    City    Engr. 

.MLsH.,  Brookliaven — Contract  for  about  150  ml.  of  highway 
in  Lincoln  County  will  be  awarded  by  Highway  Commission 
in  al)Out  2  months.  George  C.  Hoskins,  Brookhaven,  Highway 
Engr.     Noted   Mar.   2  and  Apr.   13. 

MIhn.,  Charleston — Bids  will  be  received  by  Board  of  Super- 
visors of  Tallahatchie  County  until  June  21  for  1%  mi.  of  road. 
D.  S.  Henderson,  Charleston,  County  Clk. 

MInh.,  Columbia — Board  of  Supervisors  of  Marion  County 
contemplate  $200,000  bond  issue  for  road  work  in  Districts 
Nos.   2  and  5.     Address  County  Clerk,   Columbia. 

MisN.,  Greenwood — Bids  will  be  received  by  Board  of  Super, 
visors  of  Letlore  County  until  July  10  for  constructing  from 
100  to  140  mi.  of  hard  surface  roads.  Bonds  for  $600,000  voted 
for  this  purpose.  Address  County  Clerk,  Greenwood.  Noted 
May   9   and   May   11. 

Mis.s.,  Hattiesburg — Board  of  Supervisors  of  Forest  County 
will  construct  road  from  Covington  County  line  to  Harrison 
County  line,  about  40  mi.     Address  County  Clerk,  Hattiesburg. 

Miss..  Lexington — Board  of  Supervisors  of  Holmes  County 
contemplate  $100,000  bond  issue  for  road  work  in  District 
No.  5.     J.  H.  Fuqua,  Lexington,  Clk. 

Miss..  Lexington — Board  of  Supervisors  of  Holmes  County 
contemplate  $200,000  bond  issue  for  road  work  in  District 
No.   1.     J.  H.  Fuqua,  Lexington,  Clk. 

Mis.s.,  Pascngoula — Board  of  Supervisors  of  Jackson  County 
did  not  hold  election  May  9  to  vote  on  $85,000  bonds  for  road 
from  Pascagoula  to  Gautier;  instead  Road  Districts  Nos.  3  and 
4  will  each  issue  $20,000  bonds  for  highway  between  East  and 
West  Pascagoula  Rivers  through  salt  marshes.  Jackson 
County  contemplates  $50,000  bond  issue  for  bridge  across  West 
Pascagoula  River.     Noted  Mar.   9  and  Apr.   27. 

La..  Honma — Bids  will  be  received  by  Police  Jury  of  Terre- 
bonne Parish,  Terrebonne  County,  Houma,  until  July  5,  for 
11.7  mi.  sand  clay  gravel  roads  between  Houma  and  Thobo- 
daux  via  Schriever.     T.   B.  Smith,  Houma,  Engr. 

Tenn.,  Columbia — Bids  will  be  received  by  State  Highway 
Department.  Nashville,  until  11  a.m.,  May  22,  for  grading  and 
surfacing  with  tarvia  boulevard  between  Columbia  and  Mt. 
Pleasant.  Estimated  cost,  $11,000.  A.  M.  Nelson,  Nashville, 
State   Highway  Engr.     Noted   Apr.   20. 

Tenn.,  Ktowah — Chilhowie  Springs  Co.  plans  to  construct 
macadam    load    from    Etowah   to   springs. 

Tenn.,  Lawrenceburg — Bids  will  be  received  by  E.  E. 
M'Nelv,  County  Judge.  Lawrenceburg,  until  May  24  for  sale  of 
$350,000  road  bonds.     Noted  Apr.   27. 

Tenn.,  Madlsonville — R.  J.  Love,  Sweetwater,  retained  by 
Commissioners  of  Monroe  County  to  supervise  construction  of 
roads  for  which  citizens  recently  voted  $325,000  bonds.  Noted 
Jan.  20  and  Mar.  23. 

Tenn„  IVashville — Bids  will  be  received  by  J.  J.  Murray, 
Secv.  of  State  Highway  Dept.,  Nashville,  until  11  a.m.,  May  22, 
for  furnishing  500.000  gal.  of  road  oil  for  highways  in  va- 
rious counties.     A.  M.  Nelson,  Engr. 

Tenn.,  Union  City — Obion  County  voted  $600,000  bonds  for 
road  work.  Address  County  Clerk,  Union  City.  Noted  Mar.  2 
and  Apr.   13. 

Ky..  Burkesvllie — Commissioners  of  Cumberland  County. 
Burkesville,  plan  to  call  election  to  vote  on  $75,000  bonds  for 
road  work. 

Ky..  Burlington — (OfTicial) — Boone  County  recently  voted 
$200,000  bonds  for  road  work.  W.  R.  Regan,  Burlington, 
County  Clk.     Noted  Jan.  20. 
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Ky.,  Campton — Citizens  of  Wolfe  County  defeated  $50,000 
bonds  for  road  improvements.     Noted  Mar.  30. 

Ky.,  FlenilnKKburK: — Election  will  be  held  July  1  in  Flem- 
ing County  to  vote  on  $150,000  bonds  for  road  improvements. 
Address   County    Clerk,    Flemingsburg.      Noted    Mar.    2. 

Ky.,  Moiitic-ello — Bonds  for  $185,000  defeated  by  Wayne 
County   foi-   road   improvements.     Noted  Apr.   6. 

Ky.,  New  CiiNtle — lionds  for  $280,000  defeated  by  Henry 
County  for  road  improvement.^.  J.  H.  Williams,  Naw  Castle, 
County   Cllt.      Noted   Mar.   9. 

Ky.,  OnenMhoro — Bids  will  be  received  by  Fiscal  Court 
of  Daviess  County,  Owensboro,  until  June  1.  for  purchase  of 
$600,000  bonds  for  road  improvements.  Noted  Mar.  9  and 
Apr.    13. 

Ky.,  Pikevllle — Citizens  of  Pike  County  recently  defeated 
$500,000  bond.s  for  road  work.     Noted  Mar.  9. 

Ky.,  Shelby^'ille — City  contemplates  paving  Adair  Ave. 
from  Main  to  Walnut  St.  with  macadam. 

Ky.,  WhiteMburK — Citizen.'!  of  I-etcher  County  recently  de- 
feated $200,000  bonds  for  road  improvements.  H.  T.  Day, 
AVhitesburt;.  County  Jud^c.     Noted  Mar.  9  and  Apr.  13. 

Ky.,  AVllliiiniMtcMvn — lionds  for  $5,000  voted  by  city  for 
paving  Main  St.  with  asplialt. 

Ohio,  .\kron- — City  Council  passed  ordinance  to  improve 
Matthew  St.  from  Clark  to  Johnston  St.  J.  A.  Gehres,  City 
Engr. 

Ohio,  yVkron — City  Council  passed  ordinance  to  improve 
AVillard  St.  by  paving,  grading,  curbing,  constructing  side- 
walks, sewers  and  water  mains.     J.  A.  Gehres,  City  Engr. 

Ohio,  Akron — City  Council  passed  ordinance  to  improve 
Beechwood  Drive  from  Crosby  St.  to  Shadeside  Ave.  J.  A. 
Gehres,  City   Engr. 

Ohio,  Allinnoe — City  Council  passed  ordinance  to  improve 
Aron  Ave.  from  ]\Iain   to  Hester  Ave.     W.  Shectler,   City  Engr. 

Ohio,  .\lIlnnoe — City  Council  passed  Ordinance  to  improve 
5th  St.  from  Hester  to  Freedom  Ave.     W.  Shectler,  City  Engr. 

Ohio,  nntnvia — County  Commissioners  contemplate  $100,000 
bond  issue  for  road  improvements.  Address  County  Clerk, 
Batavia. 

Ohio,  Bnrnesville — City  Council  passed  ordinances  to  pave 
Vine  St.  between  Soutli  Lincoln  Ave.  and  east  .side  of  Frank- 
lin St.,  North  Broadway  fmni  north  side  of  Church  St.  to  south 
side  of  land  of  E.  A.  Pierce  and  from  north  side  of  land  of  E.  A. 
Pierce  to  south  side  of  Laws  St.     F.  W.  Hilles,  City  Clk. 

Ohio,  Beverly — Bids  will  soon  be  received  bv  city  for 
paving  5th  and   Ferry  St.     J.   P.   Shoop,  Clk. 

Ohio,  Clevelanfl — Bids  will  be  received  by  Commissioner  of 
Purchases  and  Supplies  until  noon.  May  24,  for  improving  and 
paving  Holmes  Ave.  from  E.  152  to  St.  Clair  Ave.  and  East 
70th  St.  from  St.  Clair  Ave.  to  Lake  Shore  and  Michigan 
Southern  Ry.     Robert  Hoffman,  City  Engr. 

Ohio,  Cleveland — (East  Cleveland) — (Official) — Bids  will 
be  received  by  Board  of  Commissioners  of  Cuyahoga  County, 
Cleveland,  until  10  a.m..  May  27,  for  improving  Euclid  Ave. 
from  center  line  of  Doan  St.  in  city  of  East  Cleveland  to  east- 
erly line  of  East  Cleveland.  W.  A.  Stinchcomb,  County  Surv. 
Noted  Oct.  21  and  May  4. 

Ohio,  Columbus — Bids  will  be  received  by  County  Com- 
missioners, Columbus,  until  June  5  for  grading,  draining  and 
macadamizing  the  Scioto  and  Darby  Rd.  in  Norwich  and 
Brown  Townships.     John  Scott,  Clk.,  Bd.  of  Comn. 

Ohio,  CoHhocton — City  Council  passed  resolution  to  pave 
Bank  St.  from  east  line  of  7th  St.  to  west  line  of  South  Lawn 
Ave.     A.  Fisher,  City  Engr. 

Ohio,  CuyahoKa  Falls — City  Council  passed  ordinance  to 
pave  Northampton  Ave.  and  to  construct  sidewalks  on  both 
sides   of   Wadsworth    St.    from    Front   to    3rd   St. 

Ohio,  Dayton — County  contemplates  improving  Easton. 
Salem  and  Covington  Pike.  Estimated  cost,  $100,000.  Address 
County  Clerk,  Dayton. 

Ohio,  Dayton — City  Council  passed  ordinance  to  improve 
Germantown  St.  from  Louie  to  Washington  St.  by  curbing 
and  paving  with  brick.     F    O.  Eichelberger,  City  Engr. 

Ohio,  Dayton — City  Council  passed  ordinance  to  improve 
Woodley  Rd.  from  Springfield  St.  to  alley  south  of  Diamond 
Ave.  by  grading,  graveling,  curbing  and  constructing  side- 
walks.     F.   O.   Eichelberger,  City   Engr. 

Ohio,  Defiance — City  Council  passed  ordinance  to  improve 
Juliet   St.      V.   D.   Weisenburger,   City   Engr. 

Ohio,  Fuelid — Rids  will  be  received  by  H.  H.  Canfield,  Clk.. 
until  noon,  June  12,  for  sale  of  $131,925  bonds  for  improving 
and  paving  number  of  streets. 

Ohio,  Finillay — Rids  will  be  received  by  J.  N.  Traxler, 
Audr.  Hancock  County,  Findlay,  until  May  25  for  sale  of  $95,- 
000   bonds   for   road   woik. 

Ohio,  Fremont- — City  Council  passed  ordinance  to  improve 
East  Main  St.     C.  A.   Hochendel,  City  Engr. 

Ohio,  Gnlion — (Official) — No  bids  were  received  by  citv 
Mav  1  for  paving  Grove  Ave.  Estimated  cost,  $30,000.  A.  F. 
Unckrich,  City  Engr.     Noted  Feb.  10  and  24. 

Ohio,  Limn — Bids  will  soon  be  received  bv  city  for  paving 
Jefferson  St.  and  Bellefontaine  Ave.  Estimated  cost,  $17,596 
and   $22,422,   respectively.     C.   Bryson,   City   Engr. 

Ohio,  McConnellMvllIe — City  sold   $11,500   bonds   for  paving. 

Ohio,  Mt.  Vernon — City  Council  passed  resolution  to  im- 
prove T^amartine  St.  from  McKenzie  to  Main  St.  W.  C.  Ander- 
son,  City    Engr. 

Ohio,  Newark — Resolutions  passed  by  City  Council  to  im- 
prove Moull  St.  from  Mt.  Vernon  Rd.  to  20th  St.  C.  H.  Wells, 
City  Engr. 

Ohio,  IVewnrk — City  Council  passed  resolution  to  improve 
Oak  St.  from  Hudson  to  Elmwood  Ave.  C.  H.  Wells,  City 
Engr. 

Ohio,  Newark — City  Council  passed  resolution  to  improve 
9th  St.  from  Church  to  Granville  St.     C.  H.  Wells,  City  Engr. 


Ohio,    Norwooil — fOfflclal) — Rids   will  be    received    by   H.    J. 

Pierson,   Dir.  of  Pub.  Ser.,  about  June   1,  for  curbing,   grading, 

guttering    and     paving     various     streets  with     granite,     wood 

l)l<iek.    brick    and    bitullthic.      Estimated  cost,    $250,000.      J.    C}. 
Schmidt,    City    Engr.      Noted    Mar.    IG. 

Ohio,  Fort  Clinton — liida  will  be  received  bv  Ottawa  County 
Commissioners,  Port  Clinton,  until  May  29  for  sale  of  $55,000 
bonds   for   road   work.      Noted   May   4. 

Ohio,  Knvenna — Resolution  passed  by  City  Council  for 
paving  Grant,  Mill,  Page  and  South  Prospect  St.  W.  H.  Linton. 
City   Engr. 

Ohio,  WeHt  I'ark — Bids  will  be  received  bv  Fred  Feuchter. 
Clk.,  until  noon,  June  12,  for  sale  of  $9,843  bonds  for  im- 
proving and  paving  Bai-thelman  Ave.  from  Lorain  to  Wil- 
liams   St. 

Ohio,  YounKMtown — City  Council  passed  resolution  to  im- 
I)rove  Hezlep  St.  from  Wells  to  Crescent  St.  F.  M.  Lillle,  City 
Engr. 

Ohio,  loune'Ntown — City  Council  adopted  resolutions  to 
pave  Green  St.  from  Jackson  to  Hvron  St.  and  Casslus  Ave. 
from  lOa.st  Madison  Ave.  to  south  line  of  city  lot  30,186.  P.  M. 
Lillie,   City   Engr. 

Ohio.  KnneNvllle — City  Council  passed  resolutions  to  im- 
piove  St.  Louis,  East  Adair,  Moorehead,  Convers,  Myrtle, 
Forest  and  Prospect  Ave.  and  6th,  Chapman,  Sheridan,  4th, 
Clover,  South.  Osage  and  Pine  St.  and  Peters  Alley.  Carl 
Spencer,  City  Engr.     Noted  Mar.   16  and  May  4. 

Ind.,  Angola — Bids  will  be  received  by  Commissioners  of 
.Steuben  County  until  1  p.m..  June  6,  for  road  in  Pleasant 
Township.      F.  C.   Dewey,   Angola,   County  Audr. 

Ind.,  BloomlnKton — Bids  will  be  received  by  Commission- 
ers of  Monroe  County  until  2  p.m.,  June  6,  for  4  roads  in 
Bloomington  and  Perry  Townships.  W.  F.  Kinser,  Blooming- 
ton,    County   Audr. 

Ind.,  Boonville — Bids  will  be  received  by  Commissioners 
of  Warrick  County  until  10  a.m.,  June  6,  for  rock  road  in  Boon 
•Township.      G.    H.    Bass,    Boonville,    County    Audr. 

Ind.,  Columbia  City — Bids  will  be  received  by  Commission- 
ers of  Whitley  (bounty  until  10  a.m.,  June  7,  for  gravel  and 
stone  road  in  Washington  Township.  Thomas  A.  McLaughlin, 
Columbia  City,  County  Audr. 

Ind.,  Franklin — Bids  will  be  received  by  Commissioners  of 
Johnson  County  until  10  a.m.,  June  16,  for  constructing  gravel 
road.     John  C.  (Jregg,   Franklin,  County  Audr. 

Ind.,  Huntington — Bids  will  be  received  bv  Commissioners 
of  Huntington  County  until  10  a.m.,  June  6,  for  road  in  I'olk 
Township.     O.   E.  Eviston,  Huntington,   County  Audr. 

Ind.,  Indianapolin — Board  of  Public  Works  passed  resolu- 
tions to  pave  33rd  St.  from  Central  to  College  Ave..  Dewey 
Ave.  from  Union  to  Arlington  Ave.,  Churchman  Ave.  from  Belt 
R.R.  tracks  to  Keystone  Ave.,  Illinois  St.  from  Rav  to  Jlorris 
St.,  I'ark  Ave.  from  Highland  Ave.  to  Maple  Rd.,  Oriental  St. 
from  Marlowe  Ave.  to  New  York  St.;  curl)ing  and  grading 
Ohio  St.  from  Bloomington  St.  to  Belt  R.R.  track."--;  walks  and 
curbs  on  California  St.  from  2Sth  to  30th  St.  and  Maple  St. 
from  McCarthy   to   Morris  St.      B.   J.   T.   Jeup,   City   Engr. 

Ind.,  Indianapolin — Board  of  Public  Works  contemplates 
expenditure  of  $5,000  for  purchase  of  creosoted  wood  blocks 
for  street  improvements.     B.  J.  T.  Jeup,  City  Engr. 

Ind.,  Lafayette — Bids  will  be  received  by  Commissioners 
of  Tippecanoe  County,  until  10  a.m.,  June  7,  for  gravel  roads 
in  Perry  and  Wayne  Townships.  G.  W.  Baxter,  Lafayette, 
County  Audr. 

Ind.,  MartinKville — Bids  will  be  received  bv  Commissioners 
of  Morgan  County  until  1:30  p.m.,  June  6.  for  roads  in  Jack- 
.son  and  Adams  Townships.  S.  Watson,  Martinsville,  County 
Audr. 

Ind.,  IVe^v  Albany — City  Council  contemplates  expenditure 
of  $10,000  for  street  improvements.     Charles  Mann,  City  Engr. 

Ind.,  Peru — Bids  will  be  received  by  Commissioners  of 
Miami  County  until  noon,  June  7,  for  road  in  Peru  Township. 
Frank   C.  McElheny,   Peru,  County  Audr. 

Ind.,  Rensselaer — Bids  will  be  received  by  Commissioners 
of  Jasper  County  until  1  p.m..  June  6,  for  stone  road  in 
Keener  Township.     J.   P.  Hammond,  Rensselaer,   County  Audr. 

Ind.,  Riehmonil — County  plans  to  award  contract  for 
improving  National  Rd.  with  concrete  about  Julv  15.  Address 
County  Clerk,  Richmond.  Estimated  cost,  $180,000.  Noted 
Apr.   9. 

Ind.,  Rushvllle — Bids  will  be  received  by  County  Commis- 
sioners until  May  25  for  paving  11th  St.  under  Three  Mile 
Road  Law.     Address  County  Clerk,   Rushville. 

Ind.,  Salem — Bids  will  be  received  by  Commissioners  of 
Washington  County  until  1:30  p.m..  June  5,  for  roads  in 
Howard,  Jackson.  Washington  and  Pierce  Townships.  Ira  H. 
Rutherford,  Salem,  Audr. 

Ind.,  Shelbyville — Bids  will  be  received  by  Commissioners 
of  Shelby  County  until  10  a.m..  June  7,  for  crushed  stone  road 
in  Liberty  Township.  Frank  W.  Fagel,  Shelbyville,  Countv 
Audr. 

Ind.,  Valparaiso — Bids  will  be  received  by  Commissioners 
of  Porter  County  until  2  p.m.,  June  6,  for  4  gravel  roads  in 
Center  and  Portage  Townships.  C.  A.  Blachley,  Valparaiso, 
County  Audr. 

Ind.,  Vincennes — (Official) — Bids  will  be  received  by  Com- 
missioners of  Knox  County  until  2  p.m.,  June  6,  for  75,136 
sq.yd.  concrete  paving  and  grading  on  Ewing,  Simpson  and 
Cantwell  Rd.  Estimated  cost,  $130,000,  William  H.  Reel, 
Court  House,  Vincennes,   Engr. 

Ind.,  Warsaw — Bids  will  be  received  by  Commissioners 
of  Kosciusko  County  until  10  a.m.,  June  7,  for  gravel  road  in 
Etna  Township.     V.   D.   Mock,  Warsaw,  County  Audr. 

Mich.,  Baneor — City  Council  passed  resolution  to  construct 
concrete  pavement  on  Monroe  St.  from  Shepherd  St.  east  to 
Center   St. 
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MIfh.,  CbiirlottP — Clly  liliiliH  li>  cuili,  nutter  ami  jjiivn 
M<'<'liiiu  St.  anil  Curliiaii  Avu.  with  l>rU'k  on  roncrclo  fiiuii- 
(latloii. 

MIfh.,  Kiifiiiiiilia-IIUlH  will  III'  ri'ci'tvtxl  l>v  (-(Miiity  Itmiil 
CiiiiiiiiImhIoiiith.  7J.1  l.iulliiK Ion  St..  until  2  ii.ni..  .tiini'  I,  for 
KiaillnK  aixl  illtrhliiK  alxiiit  II  ml.  nf  l.allirii|i  'I'lUiiU  ltd.. 
Kl'aillhK,  (llli'lilnit  anil  inai'inlainl/.liiK  Ti  nil.  anil  iiiariiiluniliEinK 
1!)  nil.      It.    I'.   MuHon.    ICHiiinaliii,  ('niiiity    Khki'. 

.Mli'h.,  KIlut — t'ltv  plaMH  ti>  iiuiNtrurt  Hltlxwulkn  on  Oroon- 
lio.  IL'th  ami  South  Sa^lnuw  St.  ami  \Vr»t  lOililliiKton,  Mlc-hl- 
Kun   ami   Montana    .\mi       K.   ('.   Shoi'oiiif t.   City    ICnxr. 

MIfh..  4;rnii>l  l(ii|tlilN — I{<'|ioi  t  Hulinill  t  iil  to  City  Ociiincll 
ostlmalliiK  roMt  of  maillnu  anil  paving  with  imhiiii-Ic  Huir  (laU 
St.  rnon  Monroe  to  WatrouH  Ave.  ut  *ll..S(l(i;  .lefTeiHon  Alley 
fiom  IslamI  to  Wealtliv  St..  at  «ii,2;;il:  North  Ave.  from  Cc•(la^ 
to    I.eonald   St.   at    I'.i.li.si).      \V.   S.    Monro,   Clly    lOnnr. 

MIcb.,  JnfkHoii — CItv  Council  petitloni'tl  to  i-onHtruol  hIiIo- 
wiilk.M  on  portions  of  \Vh1I.  Ilurr,  :hl.  C.aiiMon.  (Illliert.  Mllwaii- 
ki  e,  KiuiiflH,  I)amon.  HIIwh,  fith.  WootlhrliiKe,  IhI  ami  North  SI. 
ami   A.Irian   ami    Itlehnioml    Ave.      A.    VV.   I  >.    Hall,   City    Knur. 

Mlrh.,  I.nkc  OiIcmmii — City  voted  $23,000  bomlH  for  imvlriK 
Main   St.      .Noted    I.'.'l..    S. 

MIeh.,  I.iiii.xliiu- -CItv  contemplates  pavlnn  Walnut  St.  11. 
W.  Spark.s,  t'lty    lOnni. 

MU-li..  :\llfM — CItv  eonti  iiiplate.s  paving'  Noilh  2d  St.  W.  J. 
Cleary.    City    lOn^r. 

MU'h.,  ■•oiitliif — HUls  will  he  leielved  hy  Hoard  of  Sui)er- 
vlsor.x  of  Oakland  Countv  until  Mav  22  for  pureha.se  of  $20(1,000 
homl.s  of  $1.(1(111.111111  reieiitlv  voted  for  road  liniirovement.s. 
Address  Count,\-  Cl.rU.   I'ontiac.     Notid  Nov.  4  and  Apr.  2U. 

MIrh.,  HIv.T  Itinim— City  Council  petitioned  to  pave  Vic- 
toria  Ave. 

MIeb..  7,f<>lnii<l — City  Council  appointed  Committee  of 
Streets  and  Sidewalks  to  iiivestlKate  matter  of  paved  streets 
for   city. 

III.,  Lincoln — Hoard  of  County  Supervisors  plan  to  con- 
struct 10  mi.  of  (travel  roads  and  2  ml.  of  concrete  roads. 
Addre.s.s   County    Clerk,    IJncoln. 

111.,  Sprlnirflelil — {OtliclaD — Bids  will  be  received  by  State 
Highway  Commission,  Sprinfrlleld,  until  11  a.m.,  May  24,  for 
constructing  highways  in  Clinton,  Crawfoid,  Kno.K,  Lake, 
Marshall,  Putnam  and  Warren  counties.  William  W.  Marr, 
SpriuKlleld,    State    HiRhway    lOngr. 

III.,  VirKTlnln — (Ofllcial) — We  have  been  informed  that  city 
will  not  improve  Morsan  St.  as  stated  In  our  issue  of  Mar.  30. 
John   H.   Goodcll,    En^r.      Noted   Mar.    16   and   30. 

Wis.,  LanonMtor — Grant  County  contemplates  expenditure 
of  $7."). 000  for  road  work  during  year.  E.  E.  McCoy,  Lancaster, 
County  Clk. 

Wis.,  Mllnnukee — County  Highway  Board,  Milwaukee, 
plans  to  pave  Kurnham  St.  w^ith  asphalt;  also  recommends 
paving    of   Villard    Ave. 

WLm..  WeHt  AlIlM — Bids  will  be  received  by  Acting  Board 
of  Public  Works  until  June  S  for  grading  and  paving  with 
concrete  National  Ave.  from  77th  St.  to  Woodlawn  Ave.  Noted 
Feb.  24. 

lown.  Aurelln — Bids  will  soon  be  received  for  installation 
of   water   system. 

lown,  Brilt — (Offlcial) — All  bids  received  Apr.  25  for  26.600 
yd.  paving  and  15.500-ft.  of  curbing  rejected.  Work  will  be 
readvertised.  Theodore  S.  Delay,  Creston,  Consult.  Engr. 
Noted  Mar.  9  and  Apr.  6. 

lona,  Des  Moines — City  Council  passed  resolution  to  pave 
Tuttle  St.  from  Sth  to  9th  St.  with  vitrified  bricl<;  curbing 
Washington  Ave.  from  Pennsylvania  Ave.  to  East  nth  St.  and 
from  East  12th  St.  to  East  13th  St.  and  from  York  to  14th  St.; 
Cherokee  Ave.  from  Pennsylvania  Ave.  to  East  8th  St.;  East 
Sth  St.  from  Washington  Ave.  to  Union  Park;  Gth  Ave.  from 
Corning  to  Ovid  Ave.     Karl  Kastberg,  City  Engr. 

lovra.  Des  Moines — Press  reports  state  resolution  has  been 
passed  for  paving  West  37th  St.  from  Pleasant  to  Center 
with  asphalt  and  7th  St.  from  Indiana  Ave.  to  School  St. 
with    same    material.      Karl    C.    Kastberg,    City    Engr. 

lona,  Kearny — Bids  will  be  received  by  T.  N.  Hartzell,  City 
Clk.,  until  7:30  p.m.,  May  24,  for  paving  in  Districts  Nos.  9 
and    14. 

Iowa,  Knoxville — Bids  will  be  received  by  City  Clerk  until 
May  23  for  about  2  mi.  of  street  paving.     Noted  Apr.  27. 

lona,  Mar.shalltown — Bids  will  be  received  by  S.  S.  Wilson, 
Citv  Clk..  until  9  a.m.,  May  24,  for  about  63,000  sq.yd.  paving 
and   25,000   lin.ft.   curb.      W.   H.   Steiner,   City   Engr. 

Iowa,  Mar.shalltown — City  Council  contemplates  expendi- 
ture of  $200,000  for  paving  and  constructing  sewers  and 
w-aterworks.  etc.     W.  H.  Steiner,  City  Engr. 

lon-a,  Pocahontas — Commissioners  of  Pocahontas  County 
will  award  contract  for  25  mi.  of  road  grading  in  June.  A. 
L.   Thornton,   Pocahontas,  County  Engr.     Noted  Apr.   6. 

lotra,  Sioux  City — (Official) — We  have  been  informed  that 
city  does  not  plan  to  pave  Garretson  Ave.  from  Newton  to 
Paxton  St.  as  stated  in  our  issue  of  Apr.  27.  T.  H.  Johnson, 
City  Engr.     Noted  Apr.  27. 

Iowa,  Sionx  City — Plans  being  considered  by  city  for  pav- 
ing Floyd  Ave.  and  Leeds  business  section.  T.  H.  Johnson, 
City  Engr. 

Minn.,  Bemidji — Plans  being  considered  by  City  Council 
for  paving  Minnesota  Ave.     Thomas  Swinson,  City  Engr. 

Minn.,  Dulnth — City  plans  to  pave  Robertson  Ave.  from 
4th  to  11th  St.  and  11th  St.  from  Robertson  Ave.  to  Cemetery. 
L.   Ayers,   City   Engr. 

Minn.,  Hallock — Bids  will  be  received  by  F.  J.  Wickie, 
Countv  Clk.,  Hallock,  until  8  p.m.,  May  25,  for  State  Rd.  No.  3, 
Job  No.   15. 


^Ilnn.,  llnltltliiMilnle — MIiIh  Will  Hoiin  he  received  hy  CommiH- 
hIoiicim  of  Hennepin  County  for  loncrete  load  thioUKli  Itob- 
liliiMiliili'.  lOHtlMiiited  coHt,  $2ri,(IOil.  $14,000  of  which  will  be 
paid  by  <lty.     AddreHH  County  Clerk,  MlnneapollH. 

Knn.,  .^tchlMiin — city  Council  a<lo|)ted  resolution  to  grade, 
curb  iinil  pave  3d  St.  from  Mound  to  Division  St.  and  U  St. 
from   7th   to   Hth   St.      Ii^ank    S.    Altinan,   City    Kngr. 

Knn.,  Coirrj'vlllr — City  ('ouncll  iiuHsed  reHolullon  to  pavo 
Kim,  \Va«hlta  and  Iteod  St.  with  brick.  10.  !•'.  Gathers,  City 
lOnKr. 

Knn.,  <>r<Mi<  llend  -City  Council  i)aHHed  ordinance  to  |>ave, 
ciirli  and  nutter  liroadwav  from  Main  .SI,  to  KansaH  Ave. 
iiiid  Kaii.Ma.H  Ave.  hetwe.-n  Uroadway  and  16th  St.  and  right-of- 
way    of   Atchison,   Topeka   &    .Santa    Ke    Uy. 

Knn.,  ll€Tlnicl«n  -(Olllclal)~We  have  been  Informed  thiil 
city  h.iH  postponed  paving  of  West  Walnut  St,  Indefinitely.  K. 
Kiddie.    Clly     Kngr.       Noted    Apr.    20. 

Knn..  Kannna  City — City  commlsHloners  approve  paving  of 
Argentine  Drive.  lOHtlmated  cost.  $30,000.  L.  I!.  Ellis,  Engr. 
Park     l)c|it. 

Knn,  l.arned — City  Council  adopted  resolution  to  pave 
Bro.iilway    fioiii    Ist   to  !lth  St.      L.    D.   HurgesH.  City   Clk. 

Knn.,  I'ltlMltnrK  KcHolutlon  passed  for  jiavlng  with  vitri- 
fied liiick  .ind  comlilned  concrete  curb  and  guttering  portions 
of  Olive  SI.   and    Webster   Ave.      L.    K.    Kurfinan,   City    lOngr.    . 

\eh.,  Aultiirn — (^ity  Council  petitioned  to  pave  West  (^en- 
tr.il   Ave. 

IM«'h.,  I.lneoln — City  plans  to  pave  11  blocks  on  University 
PI.     A.   Dobson,  City   Engr. 

IVeh.,  Omaha — A  Tlummel,  Park  Comr.,  will  request  W. 
Townsitid,  City  Engr.,  to  prepare  estimate  of  cost  of  paving 
all   boulevards  of  city. 

Nc'h.,  Wlsner — City  plans  to  pave  number  of  streets. 

.s.  !»..  Lemon — City  Council  passed  ordinance  to  lay  cement 
sidew.ilks  on   ri2   blocks. 

N.  i).,  Wahpeton — City  contemplates  paving  number  of 
streets  during  summer.     W.  A.  Baker,   City   lOngr. 

Wy«.,  Cheyenne — City  plans  to  improve  portion  of  Carey 
Ave. 

Mont.,  ilutte — City  Council  passed  ordinance  to  Improve 
Main  .St.     J.  J.  Armstrong,  City  Engr. 

Mn.,  CnrthaKr — Bids  will  be  received  by  city  about  June  15 
for  12,000  vd.  asphalt  m.icadam  jiavement  on  Main  St.  F.  B. 
Newton,   City   Kngr.      Noted   Mar.   23. 

Mo..  Exeelslor  SprlnKS — Citizens  will  vote  June  24  on  $1,- 
250,000  for  rock  resurfacing  county  roads.  Edgar  Archer, 
Excelsior,    County    Clk. 

Mo.,  Indeprndenee — Plans  being  prepared  by  Allan  C. 
Southern,  Indei)endence,  County  Engr.,  for  macadamizing 
Kentucky  Ave..  Jackson  County. 

M«.,  Joplln — City  contemplates  paving  11  streets  with  brick 
and  9  streets  with  asphalt  macadam.     J.  J.  McAfee,  City  Engr. 

Mo.,  Kansas  City — Board  of  Public  Works  plans  to  repave 
Main  St.  from  13th  to  18th  St.  with  creosoted  wood  block. 
Curtis   Hill,   City   Engr. 

Mo.,  Kansas  City — Plans  being  prepared  to  widen  and  pave 
Baltimore  Ave.  from  13th  to  South  West  Blvd.  Curtis  Hill, 
City    Engr. 

Ark.,  Greenwood — Commissioners  of  Sebastian  County, 
Greenwood  District,  contemplate  expenditure  of  $217,800  for 
concrete  shale  road  from  upper  township  line  to  Scott  County. 
Address  County  Clerk,   Greenwood. 

Ark.,  Little  Rock — Plans  being  considered  by  City  Council 

and   Street   Commissioners   for   additional   concrete   sidewalks. 
H.   Levinson,   City   Engr. 

Tex..  Beaumont — County  Commissioners,  Beaumont,  will 
soon  receive  bids  for  resurfacing  18  ml.  of  roads,  between 
Beaumont  and   Port  Arthur. 

Tex.,  Bonham — Bonds  for  $80,000  voted  by  Fannin  County, 
Leonard  District,  for  road  work.  Address  County  Clerk, 
Bonham. 

Tex.,  Bonham — Election  will  be  held  June  3  in  Fannin 
County  to  vote  on  $35,000  bonds  for  road  improvements  in 
District  No.  9.     S.   P.  Leslie,   Bonham,   County  Judge. 

Tex.,  Brenham — Plans  being  considered  by  Commissioners 
of  Washington  County,  Precinct  No.  3.  for  $36:  000  bond  elec- 
tion for  road  work.     Address  County  Clerk,  Brenham. 

Tex..  Cooper — Citizens  of  Belta  County  defeated  $200,000 
bonds  for  road  improvements  in  Precinct  No.  1.  Another  elec- 
tion will  be  held.  Address  County  Clerk,  Cooper.  Noted 
Apr.  6. 

Tex.,  Corpus  Christ! — Citizens  of  Nueces  County,  Rd.  Dis- 
trict No.  9.  voted  $10,000  bonds  for  road  improvements.  C.  H. 
Von  Blucher,  Corpus  Christi,  County  Surv.  and  Engr.  Noted 
Apr.    6. 

Tex.,  Marlin — City  Council  passed  resolution  to  pave  num- 
ber  of  streets.     Address   Mayor. 

Tex.,  Victoria — Press  reports  state  city  and  Victoria  County 
plans  to  pave  streets  and  roads  with  tarvia.  Address  Mayor 
or  County  Clerk. 

Tex.,  AVaxahachie — City  contemplates  paving  about  1  mi. 
of  Monroe  and  Water  St.  and  Ferris  Ave. 

Okla.,  Klefer — Bids  will  be  received  by  P.  J.  Tuttle,  Town 
Clk.,  until  noon,  June  8,  for  20  mi.  of  macadam  roads  with 
concrete  culverts  for  same.  Charles  E.  Hagerty,  Muskogee, 
Consult.    Engr. 

Okla.,  Miami — Election  will  be  held  May  31  in  Ottawa 
County,  Quapaw  Township,  to  vote  on  $45,000  bonds  for  road 
work.     Address  County  Clerk,  Miami. 

Colo.,  Greeley — Commissioners  of  Weld  County  contem- 
plate expenditure  of  $140,000  for  road  work.  Address  County 
Clerk,  Greeley. 


May  18,   \'.)\C, 


enginp:ering   news 


3f)l 


N.  M.,  Albuquerque — City  Council  petitioned  by  property 
owners  to  pave  West  Central  Ave.  Estimated  cost,  $25,900. 
J.    R.    Hutchinson.   City   Bn^r. 

Iiliibo,  UcxhurK — City  contemplates  $10,000  bond  issue  for 
prradiiiK,  curbinK  and  constructing  sidewalks  on  various 
strcet.s.      J.    C.   Anderson,   City   Clk. 

Utnh,  Itiehlleld — .State  Road  Commission  plans  to  resurface 
and   macadamize  Main   .St. 

Utah,  .Sjilt  I^nke  City — Board  of  Commissioners  plan.s  to 
pave  with  2-in.  bitulithic  on  4-in.  macadam  l)ase.  portions 
of  Virginia,  Alta,  Laurel,  University  and  .South  Temple  St.  and 
I'erry,  Sissbee.  Butler,  Wolcott  and  2nd  Ave.  Estimated  cost, 
$78,71.3.      S.   Q.    Cannon,    City    EnKr. 

rtah,  Salt  I,ake  City — Press  reports  state  Commissioners 
of  Salt  Lake  (\)unty  plan  to  hard-surface  Parley's  Canon 
Rd.     Address  County  Clerk,  Salt  Lake  City. 

WaNh..  Clark.ston — Hids  will  be  received  until  June  5  by 
V.  G.  Shellman,  County  lCnp:r.,  Asotin,  for  highway  improve- 
ments.    Estimated  cost,   $10,000. 

^VaNh.,  Seattle — Bids  will  be  received  by  County  Commis- 
sioners until  May  29  for  grading  highway  between  Black 
Diamond  and  Franklin.  7.7  mi.  Estimated  cost,  $50,000.  Ad- 
dress  County   Clerk,   Seattle. 

VVnNh.,  Taooina — Bids  will  be  received  by  Thomas  N.  Morris, 
Tacoma.  County  Audr.,  until  11  a.m.,  May  27,  for  paving  2  mi. 
of  Permanent  Highway  No.  8. 

A\  a.sli.,  Taooina — Bids  will  be  received  by  County  Commis- 
sioners until  May  26  for  Permanent  Highway  No.  3B.  Address 
County  Clerk,  Tacoma. 

Wash.,  ^Valla  AValla — Bids  will  be  received  until  May  26 
by  County  Commissioners  for  Permanent  Highway  No.  11. 
Address  County  Clerk.  Walla  Walla. 

Ore.,  Portland — Plans  prepared  for  paving  East  Glisan  St. 
from  East  7r)th  to  East  S7th  St.  Estimated  cost,  $37,000.  P.  H. 
Dater,   City   Engr.      Noted   Feb.   24. 

Calif.,  Alameda — All  bids  received  for  paving  Central  Ave. 
from  Pernside  Blvd.  to  4th  St.  rejected.  Work  will  be  read- 
vertised.     Noted  Dec.   2. 

Calif.,  Hemeth— Bonds  for  $10,000  sold  for  paving  Florida 
Ave. 

Calif.,  Los  .\ngele8 — Plans  being  prepared  by  Charles  Fiske, 
Jr.,  Engr.,  3001  Leeward  Ave.,  for  sidewalks,  curbing  and 
paving  and  sewer  system  in  new  subdivision  to  be  known  as 
Terrace  Tract,  at  Stephenson  and  Mott  St.  for  McCarthy  Co. 
Calif.,  Redding — Citizens  of  southern  part  of  Shasta  County 
contemplate  $15iJ.000  bond  issue  for  road  improvements. 

Calif..  Ross — Bids  will  be  received  by  J.  P.  McCauley,  Town 
Clk.,  until  May  23.  for  bituminous  surfacing  on  several  mi.  of 
highway.  Estimated  cost.  $18,000.  T.,.  Thompson,  5842  Virmar 
Ave.,    Oakland,    Engr.      Noted   Apr.    13   and    27. 

Calif.,  San  Franciseo — Plans  will  be  prepared  for  paving 
Union  and  Mason  St.     M.  M.  O'Shaughnessy,  City  Engr. 

Calif.,  San  Franciseo — Board  of  Works  plans  to  pave  San 
Bruno  St.  between  Steuben  and  Courtland  St.  Estimated  cost, 
$22,375.     M.  M.  O'Shaughnessy,   City  Engr. 

Calif.,  San  FraneLseo — City  plans  to  improve  Mateo,  Kirk 
and  Popeham  St.  by  paving,  curbing  and  constructing  side- 
walks and  sewers.     M.  M.  O'Shaughnessy,   City  Engr. 

Calif.,  San  Oaliriel — Contract  for  121,500  sq.ft.  of  4-in.  oiled 
macadam  pavement  will  be  awarded  bv  city  about  June. 
Estimated  cost,  $12,000.  E.  T.  Wright,  446  Pacific  Electric 
Bldg.,   Los   Angeles.   Engr. 

Calif.,  San  Jose — Plans  being  prepared  by  County  Surveyor 
for  improving  several  miles  of  highway. 

Calif.,  Yreka — Board  of  Supervisors  plans  to  construct 
highway  between  Yreka  and  Ft.  Jones.  Estimated  cost, 
$60,000. 

(lue..  Lie^is — City  plans  to  improve  Wolfe  St.  Lionel  Lem- 
ieux.   City   Clerk. 

<lue.,  St.  Foye — City  Council  will  expend  $15,000  for  side- 
walks and  $100,000  for  macadam  roads.     P.  N.  Robitaille,  Secy. 

One.,  St.  Lambert — Bids  will  be  received  until  noon,  Mav  22, 
at  Town  Hall  for  paving  Waterman  and  Bridge  St.  E.  Drink- 
water,  City  Engr. 

Ont.,  Aurora — City  plans  to  construct  cement  sidewalk." 
on   several   streets.      C.   A.   Fetch,   Aurora,   Town   Clk. 

Ont..  Chatham — Plans  being  considered  by  Board  of  Works 
for  reinforced-concrete  pavement  on  Richmond  St.  and  side- 
walk on  Robertson  Ave.     J.  W.  Adams,  City   Engr. 

Ont.,  Dunda.s — City  voted  in  favor  of  by-law  for  $4,500  for 
sidewalks.     John  S.  Fry,  City  Clk.     Noted  Apr.  27. 

Ont.,  Guelph — City  Council  recommended  by  Board  of  Pub- 
lic Works  that  Gordon  St.  I)e  paved  with  vitrified  brick  this 
year.      Estimated  cost,   $51,844.      F.    McAi-thur,   City   Engr. 

Ont.,  Ottawa — City  Council  is  having  plans  prepared  for 
asphalt  pavement  on  Hinton  Ave.  Estimated  cost,  $8,000.  P. 
S.   Askwith,   Kngr. 

Ont.,  Ottawa — City  contemplates  widening  of  Bank  St.  from 
Sparks  .St.   to  Gladstone  Ave.     P.   C.  Askwith,  Act.  City  Engr. 

Ont..  Port  .\rthur — City  plans  to  widen  Central  Ave.  T.  P. 
Milne.  City  Clk. 

Ont.,  Port  .Arthur — Finance  Committee  recommended  by 
Citv  Council  that  -■Mgoma  St.  be  completed.  Estimated  cost, 
$20,000.      T.    F.   Milne,   City   Clk. 

Ont.,  Sudbury — City  Council  will  pave  portion  of  Station 
St.     W.  J.  Ross.  Clk. 

Ont.,  Tilbury — Plans  being  considered  by  Citv  Council  for 
paving  Queen   St.      W.   A.   Hutton.   City   Clk. 

Ont.,  Tillsonburg — Town  Council  contemplates  road  work. 
Estimated    cost.    $5,000.      A.    E.    Raynes,    Clk. 

Ont.,  Toronto — Public  Works  Commissioner  recommended 
construction  of  asphalt  pavement.  Estimated  cost,  $5,000,  and 
wood   block   pavement,   $6,880. 


Ont..  Toronto — City  contemplates  paving  Front  St.  between 
John  St.  and  Spadino  Ave.     R.  C.  Harris,   Works  Comr. 

Ont.,  AVeliand — City  plans  to  pave  Burgar  St.  Estimated 
cost,    $16,880.      C.    M.   Webber.   City   Clk. 

.Man.,  Wallace  K.  .M. — Bids  will  be  received  by  William 
Whiteford,  Secy,  and  Treas..  Municipal  Otflce,  Vlrden,  until 
6  p.m..  May  26,  for  grading  number  of  roads. 

Man.,  Wallace  R.  M. — Bids  will  be  received  bv  William 
Whiteford,  Secy,  and  Trea.s.,  Municipal  Otiice,  Virden,  until 
6  p.m..  May  26,  for  regraveling  9%  mi.  of  road,  also  graveling 
first  coat  on  number  of  other  roads. 

Alta.,  R.xcelslor — Citizens  defeated  by-law  for  $6,000  for 
highway  improvement.s. 

Bids   In   and    Contracts    Awarded 

MasM.,  Westerly — Contract  for  construction  of  bituminous 
macadam  road  between  Westerly  and  Watch  Hill  awarded  to 
VITO  CONSTRUCTION  CO.,  Thompson,  at  $39,624. 

Mass.,  Westwood — Massachusetts  Highway  Commission 
awarded  contract  for  section  of  State  Highway  In  Westwood 
to   FRED   E.   ELLI.S,   Melrose,   at   $9,666. 

R.  I.,  Providence — State  Board  of  Public  Works  awarded 
contracts  for  constructing  bituminous  roads  in  various  town- 
ships as  follows:  CHARLICS  W.  TOWLE,  at  $35,443.  for  sec- 
tion of  State  Highway  from  Narragansett  Pier  through  Wake- 
field in  Narragansett  and  South  King.ston  Townshii);  LANE 
CONSTRUCTION  CO.,  at  $21.S64.  section  of  highway  on  .Vew 
London  Turnpike  in  city  of  Cranston;  JOSEPH  McCORMICK, 
at  $29,357,  section  of  highway  on  Hartford  Pike  in  town  of 
Johnston.     Noted  Mar.  30  and  May  4. 

N.  Y.,  Albany — fOfficial) — State  Highway  Commission 
awarded  contracts  for  repairing  highways  in  various  counties 
as  follows:  Repair  Contract  856,  Allegany  County,  15.42  mi.; 
KENNEDY  CONSTRUCTION  CO.,  All)any.  $5,371.  Repair  Con- 
tract 905,  Essex  County.  25.85  mi.:  DEFIANCE  CORPORA- 
TION. Ticonderoga,  $8,317.  Repair  Contract  883,  Fulton 
County.  33.66  mi.:  JOHN  P.  DUGAN  &  CO.,  INC..  Amsterdam, 
$12,309.  Repair  Contract  932.  Jefferson  and  Lewis  Counties, 
9.32  mi.:  PATHFINDER  CON.STRUCTION  CO.,  INC.,  Fulton, 
$4,896.  Repair  Contract  859.  Lewis  County.  17.23  mi.:  PATH- 
FINDER CONSTRUCTION  CO..  INC.,  Fulton,  $5,482.  Repair 
Contract  884,  Madison  County,  33.89  mi.:  HARRY  W.  ROB- 
ERTS &  CO.,  Utica,  $12,069.  Rei)air  Contract  853,  Monroe 
County.  1.76  mi.:  HENRY  G.  WHITE,  Rochester,  $10,987.  Re- 
pair Contract  873.  Monroe  County,  30.65  mi.:  RIB.STEIN-HOL- 
TER  CO.,  INC.,  Rochester,  $7,855.  Repair  Contract  878,  On- 
tario County.  26.44  mi.:  KENNEDY  CONSTRUCTION  CO.. 
Albany,  $6,906.  Repair  Contract  927.  Orange  County.  3  mi.: 
SCHUNNEMUNK  CONSTRUCTION  CO..  Highland  MilLs.  $18,- 
675.  Repair  Contract  889,  Orange  County,  31.76  mi.:  EDWARD 
HARTNEY,  Modena,  $3,637.  Repair  Contract  896,  Orange 
County,  5.91  mi.:  GRIFFIN  &  GRIFFIN,  Norwich,  $2,099.  Re- 
pair Contract  897,  St.  Lawrence  County.  30.95  ml.:  HERBERT 
W.  PEARL,  Potsdam,  $8,573.  Repair  Contr.ict  906,  St.  Law- 
rence County,  20.49  mi.:  SI'ELLM.\N-OLIVER  CO.,  Chateau- 
gay.  $6,645.  Repair  Contract  918.  St.  Lawrence  County,  2.52 
mi.':  ARTHUR  P.  McCONVILLE.  Ogdensburg,  $12,841.  Repair 
Contract  915.  .Seneca  and  Wayne  Counties,  42.53  mi.:  P.  E. 
WELLS,  Savannah.  $15,964.  Repair  Contract  886,  Steuben 
County,  63.12  mi.:  KENNEDY  CONSTRUCTION  CO.,  Albany, 
$26,517.  Repair  Contract  No.  924,  Suffolk  County.  1.75  mi.: 
GIFFORD  CONSTRUCTION  CO.,  Jamaica,  $18,048.  Repair 
Contract  882.  Sullivan  County,  23.20  mi.:  ARMSTRONG  & 
TROWBRIDGE,  MIddletown.  $5,907.  Repair  Contract  858, 
Tioga  County.  25.29  mi.:  DAN.\  AV.  ROBRIXS.  INC.,  New  York, 
$8,718.  Repair  Contract  912.  AVashington  County,  4.77  mi.: 
RUMPF  &  STEVENS,  Lake  Placid,  N.  Y..  $25,973.  Repair  Con- 
tract 868,  Washington  County,  28.76  mi.:  WILLIAM  G.  FOX, 
Saratoga  Springs,  $9,675.     Noted  Apr.   27  and  May  11. 

N.  v.,  Albany — (Oflicial) — State  Highway  Commission 
awarded  contracts  for  repairing  higliways  in  various  counties 
as  follows:  Repair  Contract  862.  Albany  County.  19.93  mi.: 
JOHN  T.  O'NEIL,  Troy,  $7,080.  Repair  Contract  914,  Cayuga 
and  Oswego  Counties,  46.04  mi.:  W.  F.  HILL  &  CO..  Fulton, 
$17,991.  Repair  Contract  895,  Columbia  Countv,  10.13  mi.: 
JOSEPH  W.\LKER  CO.N'STRUCTION  CO..  Albany,  $3,568. 
Repair  Contract  923.  Coluinliia  County.  2.80  mi.:  JOSEPH 
WALKER  CONSTRUCTION  CO.,  Albany,  $10,501.  Repair  Con- 
tract 928,  Cortland  (\iunly,  41.86  ml.:  McGREEVEY.  McGUI- 
GAN  &  BAUN  CONSTRUCTION  CO.,  Elmira,  $12,630.  Repair 
Contract  907.  Franklin  County,  17.06  mi.:  KELLOGG-BOYN- 
TON,  Kceseville.  $5,387.  Repair  Contract  904.  Jefferson 
Countv.  2.47  mi.:  ROCK  &  GRIFFIN  CO.,  Watertown,  $12,746. 
Repair  Contract  860,  Jefferson  County.  31.88  mi.:  RICHARD 
HOPKINS,  Trov,  $10,596.  Repair  Contract  854.  Livingston 
County,  1.09  mi":  JOHN  C.  BRADLEY.  (N>rning.  $11,395.  Re- 
pair Contract  874.  Livingston  and  Wyoming  Counties,  46.76 
mi.:  CROUCH  BROS..  Rochester.  $13,956.  Repair  Contract  875, 
Monroe  County,  43.63  mi.:  CROUCH  BROS..  Rochester.  $7,814. 
Repair  Contract  885,  Oneida.  Otsego  and  Herkimer  Counties, 
51.39  ml.:  RICHARD  HOPKINS,  Troy,  $16,612.  Repair  Con- 
tract 869,  Rensselaer  County,  0.29  mi.:  GIFFORD  CONSTRUC- 
TION CO.,  Jamaica.  $4,798.  Repair  Contract  900.  R.nsselaer 
County,  1.73  mi.:  GI-EASON  &  DAVTTT.  Albany,  $10,092.  Re- 
pair Contract  871.  Rensselaer  County,  1.47  mi.:  THOMAS  H. 
KARR.  Trov.  $6,781.  Repair  Contract  866.  Saratoga  County. 
22.50  mi.:  RICH.VRD  HOPKINS.  Troy,  $6,777.  Repair  Contract 
917.  Schenectady  County,  5.31  mi.:  BROWN  &  LOWE  CO., 
Schenectady.  $27,749.  Repair  Contract  855,  Schuyler  County, 
22.94  mi.:  McGREEVEY.  McGUTGAN  &  BAUM  CONSTRUC- 
TION CO.,  Elmira.  $8,084.  Repair  Contract  881,  Ulster  County, 
19.05  mi.:  JOSEPH  WALKER  CONSTRUCTION  CO..  Albany, 
$12,676.  Repair  Contr.ict  S9S.  Warren  County.  29.08  mi.: 
DEFIANCE  CORPORATION.  Ticonderoga.  $5,972.  Repair 
Contract  857.  Yates  County,  24  mi.:  McGREEVEY,  McGUIGAN 
&  BAUM  CONSTRUCTION  CO.,  Elmira,  $8,716.  Noted  Apr.  27 
and  May  11. 
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S,  v.,  Albany — Conlinct  for  Improvlnnr  I'cnnH.vlviinlii  Ave. 
lu'lwtu-n  LIvlMKHton  and  llrvciiy  Av«!..  Cuylm-  Aviv  iinil  Thorn- 
ton SI  it\viucl,<l  to  M.  K.  I><i(.I.AItI>,  at  $123, 2n«.  Kriink  It. 
I.anit^iaii.   Cllv    l':nm'       Noliil    Mar.    23 

.%.  \.,  Ilntnvin-  fllv  awaidi'il  I'unlract  fur  pavliiK  School  St. 
with  hrl.k  to  TMO.MAS  llol.lllAN,  Koohi-HlKr.  lit  I7.NI0.  U.  K. 
<Mark,  I'lt.v    I'ln^r. 

:>i.  v.,  Nirw  Vork — (Horoimh  of  Hronx)  —  (Olllclul) — ITonlnict 
for  nuvliiK  wall  liltiiniliioUM  roni-rctr  on  fonifnt  foncrulu 
fiiunilatlon  lOawt  Ui'.itli  St.  from  ItalMl)rlil({i-  to  HrlKKH  Av«. 
nward.il  to  llAmiKlt  ASrilAl.T  I'AVI.Nii  CO.,  Wi.olworth 
HIiIk..  Manhattan:  ri'milatlnu,  ^raillnK,  HcttInK  curhNtoni'H, 
IhtKKlxK  MlilcualUs,  hiylnn  croKMwalUM  anil  ncctlnK  fi'ni-rH  In 
l>lKn«-y  Av.-.  from  K  iMt  233r<l  to  KaHt  237lh  St..  M.  DIMKNNA 
roNSTKliCTloN  ft).,  3!il  KaHt  llilth  St.;  Mamo  work  In 
Kast  L'lINih  St.  from  llronx  Hlvil.  to  I'auliUnn  Avi-..  *)St'AH 
l>ANli:i.S.  VVoolworth  BUIk.,  Miuihatlun.  Nolutl  Apr.  27  and 
May   II. 

IM.  v..  New  York — (Borouffh  of  Bronx) — (OfHclal) — (^ontnict 
for  rt'KulatInK  ami  KradInK  Odi'll  St.  from  t'nionport  ltd,  to 
SlarlliiK'  Ave.  awarded  to  DIMKNNA  .Vi  DK  I'Adl.O,  3!ll  KaHt 
HiUh  St. 

IV.  v..  IVew  York— (Horounh  of  Urooklyn  )  — (Olllclal) — Low 
hlds  rcoi'lv<Ml  May  11  for  (a)  rcmilatlnn.  »ira(lhm.  curbing  and 
laylnK  Hidi'Walks  on  Hay  ItTlh  St.  from  H.ith  to  MciiHon  Ave.: 
(b)  n-KulatlnK.  niadliiK,  curbing,  laying  Hldewalk.i  and  pavInK 
with  permanent  K'ade  1  Kranite  on  (i-ln.  concrete  foundation 
Uoeruni  St.  from  White  to  KoKart  St.;  (o)  Division  Ave.  from 
bulkhead  to  Kent  Ave.;  (d)  renulatlnw  and  repavln^t  with 
asphalt  on  present  concrete  foundation  HIcke  St.  from  .lorale- 
mon  SI.  to  .\tlanllc  Ave.;  (e)  Irvlnn  Av<-.  from  Starr  to  Suy- 
dam  St  ;  (f)  Monltoi-  St.  from  Dri«^'S  to  Knuert  Ave.;  (k)  re^u- 
latlnK.  pavlnn  and  repiivlnt;  with  permanent  aKphalt  pave- 
ment on  ti-ln.  concrete  foundation  and  curbliiK  and  layinK 
sidewalks  on  west  side  of  7th  Ave.  from  7(ith  to  77th  St.;  (h) 
reKulatluK  and  repavinn  with  permanent  a.>!i)halt  and  Rrade  1 
Kranite  pavement  on  6-in.  concrete  foundation  ()Oth  St.  from 
ISth  to  llUh  Ave.;  (I)  reKulatiuK  and  paving  with  permanent 
asphalt  pavement  on  6-ln.  concrete  foundation  Hinsdale  St. 
from  lUverdale  to  Newport  St.;  (j)  Kushwick  Ave.  from  Arion 
IM.  to  Myrtle  Ave.;  (k)  Midwood  St.  from  Flatbush  to  Bedford 
Ave.;  (1)  7!lth  St.  from  17th  to  l.sth  Ave.,  (m)  St.  .Johns  PI. 
from  J{(>ners  to  New  York  Ave,;  (n)  Throop  Ave.  from  Floyd 
St.  to  Myrtle  Ave.;  (o)  renulatinMT,  Kradin^:,  curbing,  laying 
sidewalks  and  paving  with  permanent  asphalt  pavement  on 
6-ln.  concrete  foundation  71st  St.  from  l.Sth  to  New  Utrecht 
Ave.,  were  as  follows;  Robertson  Construction  Co.,  61st  St., 
(a)  $9,214;  K.  B.  ContractinK  Co.,  410  Benedict  Ave.,  Wood- 
haven,  (b)  $10,299;  Rosenthal  KnfrineerinK  and  Contracting 
Co.,  IG.'i  Hooper  St..  (c)  $3,223;  Brooklyn  Alcatraz  Asphalt  Co., 
407  Hamilton  Ave.,  (d)  $3,390;  (k)  $4. 754,  (h)  $10,993,  (1)  $6,910, 
(m)  $6,066;  Sicilian  Asphalt  Paving  Co.,  41  Park  Row,  Manhat- 
tan, (e)  $2,SS6,  (n)  $7,164;  Borouph  Asphalt  Co.,  1301  Metro- 
politan Ave.,  (f)  $2,0S0,  (o)  $.'■.,216;  Uvalde  Asphalt  Pavins 
Co..  Manhattan,  (i)  $5,007,  (k)  $9,179;  Cranfoid  Co.,  52  9th 
Ave.,    (j)    $7,902. 

N.  Y.,  .New  York — (Boroug-h  of  Brooklyn) — (Official) — Con- 
tract for  repairing  waterbound  gravel  asphaltic  top  roads  in 
Prospect  Park  awarded  to  EDWARD  F.  MONAHAN.  at  $16,425. 
Noted  Apr.  27. 

N.  Y'.,  YVhitehall — Dollard  &  O'Brien.  Albany,  at  $31,490, 
for  concrete,  and  $39,187  for  asphalt,  submitted  lowest  bid 
for  paving  William  St. 

N.  J.,  Morrlstowii — Contract  for  paving  Evergreen  Ave.  from 
railroad  tracks  to  Evergreen  Cemetery  awarded  to  OSBORNE  & 
MARSEILLIS.      A.   S.   Pierson,   City   Engr.      Noted   May   11. 

N.  J.,  Newark — Contract  for  paving  South,  Ogden  and 
Front  St.  with  granite  block  awarded  to  A.  J.  MILMOE,  at 
$11,203,  $45,552  and  $6,248,  respectively.  M.  R.  Sherrard,  City 
Engr. 

X.  J..  Xe-tTton — Contract  for  improving  Ross'  Corner-Sussex 
Rd.  awarded  to  FRANKLIN  CONTRACTING  CO.,  52  Vanderbilt 
Ave.,  New  York,  N.  Y.,  at  $30,114.  H.  Snook,  County  Engr. 
Noted   Apr.    20   and    May    11. 

IV.  J.,  Princeton — Contract  for  improving  Princeton  Ave. 
with  asphalt  block  paving  awarded  to  HASTINGS  PAVING 
CO.,  at  $34,000.     Van  Buren  Cook,  City  Clk. 

Penn.,  AUontown — Contract  for  51,000  sq.yd.  of  asphalt 
pavement  awarded  to  BARBER  ASPHALT  PAVING  CO.  C.  P. 
Weirbach,  City  Engr. 

Penn.,  .Mtoona — City  awarded  38  contracts  (or  paving  with 
brick  to  BELL-BOCKEL  CO..  Altoona;  2  contracts  to  E.  H. 
BRUN  and  B.  L.  McKILLIP.  Hollidaysburg.  J.  W.  Shields, 
City  Engr. 

Penn.,  Harrisburp — State  Highway  Department  awarded 
contract  for  Class  "C"  bituminous  material  for  use  by  Main- 
tenance Division  during  pre.«ent  season  to  B.VRRETT  M.\NU- 
FACTURING  CO.,  Philadelphia.  $0,074  per  gal.  for  1st  District, 
$0,075  for  3d  District  and  $0,075  for  4th  District;  UNITED  GAS 
IMPROVEMENT  CO.,   Philadelphia,   at   $0,076   for  2d   District. 

Penn.,  Harri.sburg- — (Official) — State  Highway  Department 
awarded  contracts  for  furnishing  and  applying  bituminous 
materials  on  surface  of  State  Highway  routes  and  State-Aid 
roads  as  follows:  HEADLEY'  GOOD  ROADS  CO..  Philadel- 
phia. District  No.  1.  663.596  gal.,  at  $0.0763  per  gal.;  District 
No.  2,  262,591  gal.;  at  $0,772  per  gal.;  GOOD  ROADS  CO.,  Balti- 
more, Md.,  District  No.  3.  4.390  gal.,  at  $0,081  per  gal.;  AT- 
LANTIC REFINING  CO.,  Philadelphia,  District  No.  4,  73,007 
gal.  at  $0,081  per  gal. 

Penn.,  Philadelphia — Department  of  Public  Works  awarded 
contracts  for  paving  as  follows:  McNICHOL  PAVING  AND 
CONSTRUCTION  CO..  at  $30,485.  for  grading  Castor  Rd. ; 
EASTERN  PAVING  CO.,  at  $8,733,  for  paving  3d  St.  between 
Somerville  and  Chew  St.  with  asphalt:  BARBER  ASPHALT 
PAVING  CO.,  at  $11,630.  for  paving  3d  St.  between  Rockland 
St.  and  Fishers  Ave.  with  asphalt,  at  $13,124.  for  Skunk  St. 
between  2d  and  5th  St..  at  $9,917,  for  Morris  St.  between  18th 
and  21st  St..  and  at  $10,768.  for  Moyamensing  Ave.  between 
Mifflin  St.  and  Snvder  Ave.  Chester  Albright.  City  Engr. 
Noted  Apr.  20. 


\V.  V«..  Illnton — CommlMHlonerH  of  Summcm  County  award, 
ed  contrnrt  for  i'4,  ml.  of  cemi-nt  road,  2%  ml.  of  macadam 
road  and  Vi  ml.  of  Htrei't  paving  In  (Jreinbrler  DlHtrlet  to 
|'I':.\'TII.\I.  lONGINKICItlNC,  CO.,  I'ha rlcHton,  al  $75,(100.  IMillIp 
Konrad,    Kanawha    Falls,    lOn^r.      Notiil    .Mar.    16. 

%'.  C.  llnlelKit — ComnilHHloni-rH  of  Wake  County  awarded 
contract  for  paving  piirlloiiH  of  Country  Club  and  Loulnburg 
Rd.   to  LASSITIOIl   PAVING   CO.,  at  $22,000.      Noted   Apr.   27. 

».  <'.,  f'oliinibln — (Olllclal) — City  awarded  contract  for  17,- 
000  Hii.yd  ol  iiavInK  and  curbing  to  ATLANTIC  HITULITHIC 
CO.,  Rli-hoM.nd.  Vu.,  al  about  $36,000.  John  McNeal.  City 
Kngr.      Ni I   Apr.   27. 

I''ln.,  .>llnml CoininlHHionerH  of  Dade  Countv  awarded  i-on- 
tract  for  Tamlami  Tr.ill  to  .1.  H.  McCUARY  CO.,  Atlanta,  Ga., 
at  $257,500  and  to  II.  C|{  A  I  IT  RIO  10,  al  $8,500  to  HUperviHe  con- 
Htrucllon.      Z.   T.   Mirrltt,   Clk. 

MImh.,  lOlllHvlilr — CommlHHionerH  of  .loncH  County  awarded 
<<intracl  for  16  n)l.  of  road  In  l>lHtri<t  No,  2  to  (;K(JRGIO 
lilloS.,  New  OrlcanH.  1^.,  and  9  ml.  to  M.  THOMAS,  Laurel. 
About  $100,000  available  for  work.  H.  W.  Bell,  Engr.  Noted 
Apr.   20. 

MImm.,  Meridian — Contract  for  Hurfacing  with  aHphalt  about 
143,150  sq.yd.  of  new  roads  and  resurfacing  about  228,800 
Hq.yd.  of  old  ones  in  Dlstilct  No.  1  of  Lauderdale  Countv 
awarded  to  GOOD  RoADS  SURFACING  CO.,  Meridian.  .J.  T. 
I'inkston.    Kngr.      Noted    Apr.    27. 

MImn.,  Vieknburic — Contract  for  paving  South  Washington 
St.  with  asi.halt  awarded  to  SOUTHERN  PAVING  CO.  C.  R. 
TruHH,    City    Kngr      Noted    Apr.    20. 

Tenn.,  (°hn<tnn»oKn — West  ConHlruction  Co.,  at  $34,722,  sub- 
mitted lowest  bid  for  paving  Long  St.  with  sheet  asiihalt,  at 
$32,500  with  asi)haltic  concrete.  1).  L.  Coffey  Construction  Co. 
was  low  al  $30,854  for  reinforced-concrete.  Robert  Hooke, 
City    lOngr. 

Tenn.,  Dayton — Contract  for  grading  and  macadamizing 
roads  in  Rhea  County  awarded  to  HARRIMAN  CEMENT  AND 
STONE  CO.,   Harriman,      Estimated   cost,   $100,000. 

Ky.,  I,,oiiiHvllle — City  awarded  contract  for  oiling  macadam 
streets  to  SCJUTHERN  ASPHALTOLINK  CO.,  Louisville,  at 
$40,000.      1).   R.   Lyman,  City   Engr.      Noted   Mar.   30. 

Ky.,  LoulMville — Jefferson  County  awarded  contract  for  oil- 
ing roads  to  SOUTHERN  ASPHALTOLINIO  CO..  Louisville,  at 
$25,000.      Russell   Gaines,   Engr. 

Ky.,  Pndueah — Contiact  for  improving  2  ml.  of  macadam 
road    awarded    to    HERROLD    &    HARTING.    Paducah.       G.    G. 

Singleton,   County   Clk.      Noted   Apr.   20. 

Ohio,  Clnoinnatl — Low  bidders  for  Caldwell  Drive  were  as 
follows:  John  Ruebel,  Construction  Co.,  Cincinnati,  at  $33,672; 
Joseph  A.  Burns.  Cincinnati,  at  $36,054;  John  Funke,  (Cin- 
cinnati, at  $37.297..  R.  E.  Ash,  Cincinnati,  at  $38,482.  Noted 
Mar,    30. 

Ohio,  Cleveland — Board  of  Control  awarded  contracts  for 
paving  and  constructing  sidewalks  as  follows:  Warsaw,  Corby, 
Ludlow.  Keswick,  Becket.  Chadborne,  Ardoon,  Southinglon 
and  Huckeve  St.  to  ENTERPRISE  PAVING  AND  CONSTRUC- 
TION CO.,  8436  Broadway,  at  $125,164;  Waterloo  Rd,  to  GOULD 
&  MAYBACH.  835  East  150th  St.,  at  $33,167;  Drexmore,  Hamp- 
ton. North  and  South  Moreland  St.  and  Shaker  Blvd.  to  BENT- 
LEY  BROS.  CO..  Hippodrome  Bldg.,  at  $137,634;  Scovill  Ave, 
to  R.  P.  BURNETT,  527  Society  for  Savings  Bldg,,  at  $22,735: 
Shaker  Blvd,,  East  132d.  137th,  Ripley,  Livingston,  Ashwood, 
Coremore,  Haddam  and  Kemper  St.  to  CLEVELAND  TRINI- 
D.\D  PAVING  CO.,  420  Lakeside  Ave.,  at  $126,355;  stone  side- 
walks in  various  districts  to  OHIO  QUARRIES  CO.,  1306  Citi- 
zens Bldg,.  at  $27,121;  cement  sidewalks  to  M.  P.  FLATTEN. 
3100  Lorain  Ave.,  at  $19,013.  Robert  Hoffman,  City  Engr. 
Noted   Apr.   20. 

Ohio,  Ironton — Contract  for  paving  South  6th  St.  awarded 
to  MAHL  BROS.,  South  Webster  Blk.,  at  $17,198.  J.  R.  C. 
Brown,   City   Engr. 

Ohio,  Struthers — (Official) — Contract  for  paving  Terrace 
and  Short  St.  awarded  to  DELL  &  SERAFINO.  Youngstown.  at 
$4,576;    Elm    St.    to    P.    MORRISSON    &    CO..    Youngstown,    at 

$10,684. 

Ohio,  I'rbana — (Official) — Contract  for  paving  South  St. 
from  South  Main  St.  to  Washington  Pike  awarded  to  ZEIG- 
LER  &  SNYDER,  Urbana,  at  $44,348.  E.  F.  Sweetman,  City 
Engr. 

Ohio,  Vrbana — (Official) — Contract  for  paving  Miami  St. 
with  brick  awarded  to  E.  D.  MURRAY,  18  Canibridge  Ave., 
Dayton,  at  $43,000.  E.  F.  Sweetman,  City  Engr.  Noted  Mar.  30 
and  Apr.   13. 

Ohio,  rtica — Mansfield  Construction  Co.,  Mansfield,  at  $47.- 
570.  submitted  lowest  bid  for  paving  Martinsburg-Utica  Pike 
with   macadam. 

Ohio,  Xenia — -McGarey  &  Sparks  submitted  lowest  bid  for 
5,67  mi.   of  macadam  on  Jamestown  Pike. 

Ind.,  Angola — (Official) — Bids  were  received  May  9  for 
about  20,000  sq.yd.  of  paving  on  North  Wayne  St.  from 
Brooks  Construction  Co.,  Ft.  Wavne,  at  $32,467,  for  concrete; 
Patton  <Sr  Son,  Veedersburg,  at  $37,980.  for  brick;  Federal 
Asphalt  Paving  Co..  Hamilton,  Ohio,  at  $37,155,  for  asphaltic 
concrete.      C.    F.    Powers,    City    Engr.      Noted    Apr.    27. 

Ind.,  Boonville — Commissioners  of  Warwick  County  award- 
ed contract  for  23  mi.  of  highway  in  Boon  Township  to  TRAY- 
LOR  &  KREMP,  Jasper,  at  $4,318  per  mi.  G.  H,  Bass,  Audr. 
Noted  Apr.  13. 

Ind.,  Brook>-llle — Contract  for  gravel  road  in  Butler  Town- 
ship awarded  to  T.  HEADLAGE,  at  $7,215. 

Ind.,  Decatur — Commissioners  of  Adams  County  awarded 
contract  for  macadamized  road  in  Preble  Township  to  L.  O. 
BEARST  CO..  Geneva,  at  $5,979.  T.  H.  Baltzell.  Audr.  Noted 
Apr.   13. 

Ind.,  Franklin — County  awarded  contracts  for  gravel  roads 
to  JOHN  MURPHY.  Greenwood,  at  $16,460,  and  JOHN  MYERS, 
Acton,   at  $19,408. 
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Ind..  «inry — Contract  foi'  1  ml.  of  concrete  sidewalk  award- 
ed  to  TOM.ESTON   CONCIiKTE  CO. 

Iiiil.,  (•oNhon — Co.iimis.sioners  of  Elkhart  County  awarded 
contract  for  l)rick  road  in  Lioclc  Townsliip  to  A.  M.  SMITH. 
Elkliait.  at  $S2,130;  brick  road  in  Olive  Township  to  HAY- 
KTIOK  HAKER  CCJNTHACTING  CO..  Kalamazoo,  Mich.,  at 
.$14,;)2U.     A.  U.  Bemcnderfer,  Audr.     Noted  Apr.  20. 

lud.,  (ioMhen — County  awarded  contract  for  curb  road  to 
U   W.  SEAM.ANS,   Franlifort,   at  $75,000. 

Ind.,  fioNlien — County  awarded  contract  for  brick  road  to 
WILIJAM   COIN,   Frankfort,  at   $27,300. 

Ind.,  Goshen— Contract  for  pavinp  3rd  St.  from  Wa.shinpr- 
ton  St.  soutli  to  IMvmouth  Ave.  awarded  to  W.  W.  HATCH 
&  SONS  CO.,  at  $27,526.  J.  W.  Haverly,  City  Engr.  Noted 
Feb.   3   and   Mar.   23. 

Ind.,  CjreenonNtIf — County  awarded  contracts  for  road  work 
to  O.  .1.  l.ARKIN.  Coatesvilie.  C.  G.  HILL,  Coatesville.  BLUl'E 
it    HUnST,    Cioverdale.    and    W.    E.    PICKENS,    Cloverdale. 

Ind.,  Greenfield — Commissioners  of  Hancock  County 
awarded  contracts  for  road  work  as  follows:  Fettit  lid., 
THOMAS  CALL.VHAN,  Rensselaer.  $11,912;  Henck  Rd.,  .JOHN 
DAY.  Monticello.  $7,935;  Ireland  Rd.,  O.  E.  SHAFER,  Royal 
Center,    $9,499.      Noted    Apr.    13. 

Ind.,  Green.sliurK — Contract  for  grading  and  pavinff  with 
macadam  about  1  'i  mi.  of  road  in  Sandcreek  Township  award- 
ed   to   MOOR   &   CRTSE,   at   $7,495. 

Ind.,  IndlanniioliM — Contract  for  pavinsf  34th  and  3Sth  St. 
with  asphalt  awarded  to  UNITED  P.WINO  AND  CONSTRUC- 
TION CO.,  at  $115,000.     B.  J.  T.  Jeup,  City  Enjcr.     Noted  May  11. 

Ind.,  Indiann|>»liN — Hoard  of  Public  Works  received  bids 
for  paving-  Meridian  St,  from  43rd  to  46th  St.  from  American 
Construction  Co.,  at  $5.42,  for  asphalt  with  granite  curb, 
$0.53  for  stratified  curb,  $5.20  concrete  curb,  $5.12  bitullthic 
concrete  with  nianite  curb,  stratified  curb,  $5.02,  concrete  curb, 
$4.90;  Hepublic  Construction  Co.,  $5.68  for  asphalt.  B.  J.  T. 
Jeup,   City   Eiigr. 

Ind.,  Indian)ii>(>Ii.<t — Bids  were  received  by  Board  of  Pul)- 
lic  Works  for  p.avinK  Spann  Ave.  from  I^aurel  St.  to  tracks 
of  Cleveland.  Cincinnati.  Chicago  &  St.  Louis  R.R.  from  Union 
Asphalt  Construction  Co.,  at  $2.33  for  asphalt  and  $2.09  for 
bitulithic;  Marion  County  Construction  Co.,  at  $2.38  for  as- 
phalt.    B.   J.   T.   Jeup,   City   lOnsr. 

Ind.,  Kokomo — Commissioners  of  Howard  County  awarded 
contracts  for  road  work  as  follows:  Howard  Township.  F.  N. 
HULL,  Windfall,  at  $4.7,S9,  for  gravel  road  and  C.  J  STAHL. 
Kokomo,  at  $3, ISO.  for  stone  road;  Trov  and  Center  Towtishii).s, 
KOKOMO  ASPHALT  P.A.VING  CO.,  Kokomo.  at  $11,650.  for 
3,000  ft.  asphaltic  concrete  road.  W.  L.  Benson,  Audr.  Noted 
Apr.  13. 

Ind.,  Laporte — Contract  for  road  in  Scipio  Township, 
Laporte  County,  awarded  to  G.  M.  GROSS,  Laporte,  at  $4,889. 
P.  A.  Hausheer,  Audr.     Noted  Apr.  20. 

Ind.,  Marion — Commissioners  of  Grant  County  awarded 
contract  for  stone  road  in  Jefferson  Township  to  J.  A.  JONES, 
Fairmont,  at  $9,374;  stone  and  tar  binder  road  in  Center  and 
Franklin  Townships  to  G.  F.ENFILL,  Marion,  at  $14,480.  M. 
McRae,   Audr.      Noted   Apr.   13. 

Ind.,  Mic-lii>;an  City — (Official) — Contract  for  paving  Elston 
St.  awarded  to  HODSON-DAVID  CONSTRUCTION  CO.,  Gary, 
at    $8,900.      E.    G.    Dunn,    City    Engr.      Noted   Apr.    13. 

Ind.,  MonticelJo — Contract  for  3  mi.  stone  road  in  western 
part  of  White  County  awarded  to  E.  McMAHAN,  at  $55,767. 
Noted  Apr.    13. 

Ind.,  Paoli — County  awarded  contracts  for  gravel  roads  to 
LANKFORD  &  LANKFORD,  Paoli,  and  WOOLEY"^  GALLO- 
WAY, French  Lick. 

Ind.,  Portland — County  awarded  contract  for  2  brick  roads 
to  ADAMS  BROS..  Lebanon,  at   $38,000. 

Ind.,     Roeliport — County     awarded     contract     for  8     mi.     of 

waterbound     macadam     road     in     Carter     Township  to     S.     R. 

ADAMS    &     CO..    Princeton,    at    $26,800.       Prank    J.  Stocking, 
County  Audr.     Noted  Mar.   23  and   May   4. 

Ind.,  Salem — Commis.-ioners  of  Washington  County  award- 
ed contracts  for  road  work  in  Vernon  and  Washington  Town- 
ships to  ALVA  H.  CHASTAIN,  Salem,  at  $5,659.  and  BAYNES 
&  PAYNE,  Salem,  at  $7,211.  I.  H.  Rutherford,  Audr.  Noted 
Apr.   13. 

Ind.,  Shelbyvllle — County  awarded  contract  for  gravel  road 
to   SEXTON   &    HOLTE,   Shelbyville,   at   $7,275. 

Ind.,  Valparaiso — Contract  for  furnishing  county  with 
crushed  stone  for  road  repair  woik  awarded  to  A.  C. 
O'LAUGHTJN   CO.,   Chicago,   III. 

Inil.,  VnlparaLso — Contract  for  2  mi.  of  stone  road  in  Porter 
County  awarded  to  R.  DEMASS,  Chesterton,  at  $10,300.  C.  A. 
Blachly,   Audi-.      Noted   Apr.    13. 

Mioli.,  Rattle  Creek — (Official) — Contract  for  56.000  sq.yd. 
of  asphaltic  concrete  wearing  surface  awarded  to  GLOBE 
CONSTRUCTION  CO.,  Kalamazoo,  at  71c.  per  yd.  E.  N.  Hart, 
City   Engr. 

Mich.,  Hay  City — County  awarded  contract  for  ^  mi.  of 
Ifi-ft.  wide  concrete  road  to  J.  A.  CAMPBELL,  1516  6th  St., 
P.ay   City,   at   $5,202. 

Mich.,  Boyne  City — All  bids  received  by  city  for  paving 
number  of  streets  rejected  as  too  high. 

Mich.,  Newhorry — Commissioners  of  Luce  County  awarded 
contr.ict  for  gr;iveling  2  mi.  of  14-ft.  wide  road  for  county  to 
SATTRELL  CO..  Marquette,  at  $11,180.  J.  A.  Rroad,  Coiintv 
Engr.      Noted  Api-.   27. 

III.,  .\Iton — Contract  for  paving  9  streets  with  brick  on 
concrete  base  awarded  to  R.  K.  STAFFORD,  Alton.  T.  H. 
Landon.  City  Engr.     Noted  Apr.   27. 

III.,  llloominKton — Contract  for  paving  North  Madison  St. 
from  Che.«tnut  to  Union  St.  awarded  to  I.  D.  LAIN,  Blooming- 
ton.  Estimated  cost.  $14,000.  E.  H.  Packard,  City  Engr. 
Ncted   Feb.   10   and   Mar.   2. 


ill.,  East  St.  liOulN — City  awarded  contract  for  Improving 
Reber  St.  by  paving  with  brick  and  constructing  grantoid 
.sidewalks  to  WALTER  COCJNAN.  at  $7,000.  E.  P.  Harper,  City 
Engr.      Noted   May   11. 

III.,  Oak  Pnrk — Contract  for  paving  Gunderson  Ave.  from 
Harrison  to  12th  St.  and  Kenilworth  Ave.  from  Congress  to 
12th  St.  awarded  to  COMMONWEALTH  IMPROVEMENT  CO.. 
at  $15,420  and  $16,367,  respectively:  Hiiryard  St.  from  East 
Ave.  to  Austin  Blvd.  to  H.  G.  GOELITZ  CO.,  at  $18,044.  W.  P. 
Sargent.    City    Engr. 

III.,  Polo — Contract  for  10',^  ml.  of  macadam  road  in  Lynn- 
ville  Township  awarded  to  A.  L.  CORUMAN,  Minneapolis, 
Minn.,  at  $35,941. 

III.,  Koek  Island — Lowest  bid  received  by  Board  of  Local 
Improvements  for  paving  13th  St.  with  brick"  on  5-in.  concrete 
base  was  that  of  Concrete  Construction  Co.,  at  $1.92  per  sq.yd. 
\V.  Treichler,   City   Engr.      Noted    Felj.    17. 

Wis,,  Chippewa  Falls — County  awarded  contract  for  grad- 
ing and  surfacing  Chippewa-Cadott  and  Boyd  Rd.  to  A.  LAR- 
SON, at  $5,255. 

Wis.,  Jefferson — County  awarded  contract  for  13,865  cu.yd. 
of  grading  to  J.  P.  CONNELL,  Janesville,  at  $4,084. 

Wis.,  Red  Granite — (Official) — Low  bidder  for  concrete 
pavement  was  Kramp  &  Marshall,  Berlin. 

Wis.,  Waukesha — Special  Road  Committee  of  Waukesha 
County  awarded  contract  for  improving  5  mi.  of  Blue  Mound 
Rd.  to  MUNICII'AL  EQUIP.VIENT  AND  CONSTRUCTION  C(X. 
Chicago,   III.,  at  $36,700.     Noted   Feb.    17. 

Iowa,  Davenport — McCarthy  Improvement  Co.,  Davenport, 
submitted  lowest  bid  for  paying  Main  St.  Estimated  cost, 
$5,000.     A.  R.  ISoudinot,  City  Engr.     Noted  Apr.  20. 

lotva,  Des  Moines — City  awarded  contract  for  paving  Maple 
St.  from  East  9th  to  East  13th  St.  to  DES  MOINES  A.SPHALT 
PAVING  CO.,  Des  Moines.     Karl   C.   Kastberg.  City  Engr. 

Iowa,  Vinton — (Official) — Contract  for  18,000  yd.  paving, 
10,660  ft.  curbing  and  guttering  and  1  mi.  sewers  awarded  to 
F.  K.  HAHN,  Cedar  Rajiids,  Iowa,  at  $37,400.  Percy  P.  Smith. 
Cedar    Rapids,    Engr.      Noted    May    4. 

Iowa,  Webster  City — Contract  for  about  16  mi.  of  grading 
in  Hamilton  County  awarded  to  CONN  &  CO.,  Boone,  at  $20  - 
000.      A.   J.    Peterson,  Audr. 

Minn.,  Aitkin — Contract  for  State  Rural  Highway  No.  7 
awarded  to  STEVENS  BROS.,  St.  Paul,  at  $9,873.  Noted 
Apr.    13. 

Minn.,  Dniuth — Contract  for  paving  Railroad  St.  awarded 
to  RUSSELL  CONSTRUCTION  CO..  at  $6,817.  L.  Ayers,  City 
Engr. 

Minn.,  Duluth — Contract   for  paving  3d  St.  and  Grand  Ave. 

awarded  to  (;)LSON  &-  JOHNSON,  Duluth,  at  $162,062.  L.  Ayers 
City  Engr.     Noted  Mar.  9  and  16. 

Minn.,  Hopkins — Commissioners  of  Hennepin  County 
awarded  contract  for  1  mi.  of  road  between  Shady  Oak  Lake 
and  Hopkins  to  J.  J.  JERGENS  CO.,  at   $4,886. 

Minn.,  Mahnomen — County  awarded  contract  for  grading, 
grubbing,  brushing  and  turn-piking  6  jobs  state  road  work  to 
NASON  &  GOODWIN,  Duane,  at  $6,419.  John  W.  Carl,  County 
Audr.     Noted  Apr.   13. 

Minn.,  Minneapolis — County  awarded  contract  for  3  mi.  of 
macadam  road  to  H.  P.  BALCH,  at  $14,000;  1  mi.  to  J.  J.  JER- 
GENS CO.,  at  $4,886.  A.  P.  Erickson,  County  Audr.  Noted 
Apr.   20. 

Neb.,  Fremont — Contract  for  paving  number  of  streets  of 
city  awarded  to  A.  D.  SEARS.  L.  M.  Roessler,  City  Engr. 
Noted  Apr.  13  and  27. 

IVeb.,  rineoin — Contract  for  grading  and  paving  in  District 
No.  10  awarded  to  ROBERTS  CONSTRUCTION  CO.  Noted 
Apr.   6. 

NeU.,  Lincoln — (Official) — Contract  for  paving  various 
streets  of  city  with  asphalt  awarded  to  FORD  PAVING  CO., 
711    Brandeis    Bldg.,    Omaha.      A.    Dobson,    City    Engr. 

Neb.,  Omaha — City  awarded  contract  for  paving  to  G. 
NOBLE,  at  $18,000.     J.  O.   Brice,   City   Engr. 

N.  D.,  Mandan — Contract  for  paving  various  streets  of  citv 
awarded  to  WARREN  BROS.  CO.,  Billings,  Mont.  Estimated 
cost,    $165,000. 

Mont.,  Butte — Contract  for  paving  various  streets  of  citv 
with  bitulithic  awarded  to  WARREN  BROS.  CO.,  Billings  St'.. 
$32,000.      J.   J.    Armstrong,    City    Engr. 

Mont,,  Butte — Contract  for  paving  ^Vest  Broadway  with 
bitulithic  awarded  to  J.  C.  MAGUIRE.  at  $70,410;  3  jobs  of 
grading,  sidewalks  and  sewer  construction  to  R.  M.  BARS- 
DEN,  at  about  $26,000.     J.  J.  Armstrong.  City  Engr. 

Mont.,  Dillon — (Official) — City  will  pave  about  21.000  sq.yd. 
by    day    labor.      W.    E.    Chapman,    City    Engr.      Noted    Apr.    27. 

Mo.,   Independence- — I>ow    bid    for   grading   Collins   Rd.    was 

submitted  by  K.  E.  O'Brien,  at  $12,943.  Allen  Southern. 
County    Engr.      Noted    May    4. 

Mo.,  JelTerson  t^ity — Contract  for  terrace  and  driveway  on 
southern  front  of  new  capitol  awarded  to  JOSEPH  POPE,  Jef- 
ferson City,   by  Capitol   Building  Co. 

Mo.,  Monett — Contract  for  paving  various  streets  of  citv 
awarded    to   E.   L.   MEEK   &   CO.,   Springfield,   at    $1.11    per   yd. 

Mo.,  Monroe  City — Contract  for  paving  .ind  curbing  various 
streets  of  city  awarded  to  EVAN  SMITH,  Monroe  City.  W.  N. 
Snyder,   Hannibal.   Engr. 

Tex.,  Dallas — Contract  for  paving  Young  St.  from  Houston 
to  Akard  St.  and  Wood  St.  from  Houston  to  and  including 
intersections  of  Jefferson  St.  awarded  to  VIBROLITHIC  CO.. 
Dallas.  Estimated  cost,  $100,000.  H.  Moseley.  City  Engr. 
Noted  Jan.  6. 

Tex.,  Houston — Commissioners  of  Harris  County  awarded 
contracts  for  road  improvements  in  Precinct  No.  3  as  follows: 
Resurfacing  Houston-Humble  Rd.,  PINLEY  METHOD  CO., 
S30.412:  paving  14.000  ft.  of  East  Montgomery  Rd.  with  shell. 
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II.VN.soN  .*i  SONH.  H.Oll;  Kruvi-lliiK:  20,000  ft.  »(  .M.xniKhlriu 
lIlllAtHucooItu  <ut-iifr  loiul,  l.AKKSIDK  lUl'IO  MII.I.IN"!  I'O.. 
iH  |.S,!t70;  hiiullllt;  Kliiv.l  roi  «ul(l  loiiil.  1>.\V1S  .V  linJMKS. 
)7,n('>0;  KruilliiK  iitid  Hlii'lllng  KuvUkikIiiII  |{<I.,  .1.  I'\  HAWKINS; 
MlU'll  for  Hiiin.,  \V.  I>  II AKKN.  II.  I,.  WiiHlilmi  ii,  Aiidr.  Not«il 
Apr.   1!7, 

Tr»..  liountuu— HIiIh  \vi'I«>  ri<r<>lvril  liv  clly,  Mii.v  K,  for  pav- 
ing (.'oiiiiiKinwi'iiltli  Aviv  fioiii  \VfHtli<<liiii'r  ltd.  to  Kiilrvli'W 
Avr.  iiH  fiillinvH:  Kurt'kii  I'mvIiik  i'i>..  IIoumIoii,  U-ln.  Hlioet 
UH|>liiilt.  lll.'.M'iti,  :'-lii.  uH|iliiiltlr  rnniri'd'.  }1I,::L'1'.  1>.-,-Iii.  Hhuot 
iiHpliiill.  1-Im.  MmiIit,  $IJ, :'!.'>:  TiiUh>i  t'li.,  lliiiiHliiii,  t>><,-lii.  port- 
lanil-conn'iil  roiirri'ti'.  Js.ril!!.  s-lii.  Knivi-l  with  blltiinliiouH  lop, 
jri.Ci'.tT;  Kluli-y  .Mrllioil  Co,  lliiuxliin,  tl'i-ln.  port liunl-fcnii-nt 
i»iiir»-t.'  with  Kliiliy  Millioil  toil  rcmt.  liLsfifi,  S-lii.  uriivol 
with  hituiiiliiouH  tup,  |7,r>l3.  10.  10.  .SiiiuIh,  t'lty  lOiiKr.  Nulud 
Miiy   ^. 

Tc«.,  rKtnlturic— (Oftlrliil) — rontrart  for  pavln«  vurlouB 
fttrci-t.M  awiuilid  to  VIHKOMTHK"  l'(  )NSTIIUCTI<)N  CO.,  Dai- 
Inn,  at   IL'J.M'.i.      A.   1>,  Sllvi-rM,  I'lty   l^iik'r. 

Okln..  Illiifkwrll  ( ( >IMi'lal )— Cniit  ract  for  puvInK  2  prlrx'l- 
pnl  Mtri-otM  of  citv  awar.lod  to  M.  SVVATKK  (M  )NSTItrCTIi  >N 
CO.,  ouiahoina.  at  $UH,S02,  W.  I.,.  Iturhaiii,  lOimr.  Noted 
Mar.   4. 

Colo.,  nriivrr  Contract  for  pavln^r  ahout  G  inl.  of  South 
C.old.M  IllKhwav  with  roiicrcl.'  awardid  to  ( !  A  I'' !•' 10  Y  Ai 
KKlOl'-h:  Co.NSTIM'CTKiN  CO.,   Driivir.  at  al.mit  $M.000  per  ml. 

1  «nh.  Suit  l.nkr  City— (Olllclal) — Contnict  for  pavliiR  with 
sheet  a.Mphalt  11th  St.  oust  from  Yale  .\ve.  to  llith  St.,  S., 
Kxteiisloii  No.  IH.  awarded  to  1'.  ,1.  MoltAN.  INC.,  l.'\2  West 
2d  South  St.,  at  $76,107:  paving  with  bitullthtc  tith  Ave.  be- 
tween 1!  and  H  St..  Kxtenslon  No.  US,  to  STKANC.K-MAC.III  HE 
I'AVINC.  CO.,  Ctah  Savlnu.s  an,l  Tru.st  Hid*;.  Salt  l.iiU.-  City, 
at  $1H,0L'5.    S.  Q.  Cannon,  City  Knur.    Noted  Mar.  30  and  Apr.  13. 

.>VnNh.,  Colfnx — Contract  for  pavinir  7  ml.  of  rernianent 
HlRhwav  No.  10  awarded  to  (!.  I,.  STICKUOU,  Davenport,  at 
$41,547.      I.   M.   McCaw.   County    Kn^r.      Noted   Apr.    20. 

\VnMh,.  lOnumolnw — Contract  for  pavint^  several  streets 
with  concrete  awarded  to  WASHINGTON  TAVING  CO..  Smith 
BldK..  Siatllc,  at   $2C>,S6fi. 

WnMh..  Kverett— H.  J.  KAISKR  &  CO.,  at  $83,541,  and  $88,- 
463.  respectively,  awarded  contract  for  paving  Kverett-Marys- 
vllle   and   Monroe-Snohomish   IliKhways   with   concrete. 

AVnNh.,  Mt.  Vernon — (OfflciaD — Contract  for  paving  2d  St. 
awarded  to  SKACIT  CONSTRUCTION  CO.,  Mt.  Vernon,  at 
$9,7S>2.      L.   J.   CauOeld.   City   Kn^r.      Nole.l   Mar.   30  and   Apr.   13. 

'WaNh.,  Mt.  Vernon — (OtMcial)  —  .\11  bids  received  by  city 
for  pavins  Hroadway.  Milwaukee  and  SnoKUalmie  St.  rejected 
on  account  of  protesting  propertv  owners.  I...  J.  Caufield,  City 
Engrr.     Noted  Mar.  30  and  .\pr.  13. 

Wn.xh.,  Srnttif- — (Ofllcial) — Contract  for  prading  and  paving- 
with  brick  on  concrete  base  9  Vj  mi.  of  Seattle  to  Des  Moines 
Rd.  awarded  to  K.  McLKLLAN,  Seattle,  at  $222,691.  A.  P. 
Denton,   Seattle,  County   Kngr.     Noted   Apr.   13. 

\VnNh.,  Seattle — Commissioners  of  King  County,  Seattle, 
awarded  contract  for  improvinK  r>  mi,  of  county  roads  to 
CASCADE  CONSTRCCTION  CO..  at  $84,400. 

Ore..  Counllle — Contract  for  paving  awarded  to  MOON  & 
GIDLKY,     .Marshfleld. 

Ore..  Portlnnil — Hoard  of  County  Commissioners  of  Mult- 
nomah Countv  awarded  contracts  for  road  works  as  follows: 
Paving  on  Columbia  River  Highway  to  WARREN  CON.STRUC- 
TTON  CO.,  at  $13,691:  grading  Canon  Rd..  to  COAST  CON- 
TRACTING CO.,  at  $17,526;  and  grading  Capital  Highway  to 
E.   T.   JOHNSON,   at   $12,166.     Noted   Mar.    2. 

Calif.,  nnkersfleld — Rids  were  received  for  Division  3,  Sec- 
tion No.  1.  of  Lost  Ilills-Wasco  Highway  from  W.  A.  Dontan- 
ville.  $81,204;  Marin  Rock  Co.,  $84,821,  and  L.  S.  Atkinson, 
$89,262. 

Calif.,  Berkeley — Contract  for  paving,  curbing  and  gutter- 
ing Gilman  St.  awarded  to  HUTCHINSON  CO..  13th  and 
Franklin  St..  Oakland.     J.  J.  Jessup,  City  Engr. 

Calif..  I^aneaster — J.  Hein.  at  $11,745,  submitted  lowest  bid 
for  oiled  macadam  pavement  and  concrete  curb  on  19th  St. 
and   Antelope  Ave.,   Rd.   Improvement   District   No.   93. 

Calif.,  LoH  Angeles — Fairchild-Gilmore-Wilton  Co.  sub- 
mitted lowest  bid  for  improving  Kenmore  Ave.  from  Rose- 
wood-Ave.   to  Temple  St.      Homer  Hamlin,   City   Engr. 

Calif.,  Lo.s  .\nKeIe.s — Contract  for  improving  Bronson  Ave. 
from  Canon  D-ive  to  Hollywood  Blvd.  awarded  to  FAIR- 
CHILD-GILMORE-WILTON CO.,  at   $23,872. 

Calif.,  Los  AnKeles — Coast  Construction  Co.  submitted 
lowest  bid  for  improving  Berendo  St.  from  Melrose  to  Rose- 
wood Ave.  by  paving,  grading,  curbing  and  guttering.  Homer 
Hamlin.    City   Engr. 

Calif.,  Oakland — RANSOME-CRUMMEY  CO..  1st  Savings 
Rank  lUdg.,  Oakland,  awarded  contract  for  improving  Sunset 
Ave.     P.  F.  Brown,  City  Engr. 

Calif.,  Red  Bluflf — E.  Clemens  Horst  Co.,  at  $123.90  per  mi., 
awarded  contract  for  grading  highway  from  Los  Molinos  to 
Deer  Creek.     Noted  Apr.  27. 

Calif..  Ripon — S.  AV.  IMcCLEARY",  Stockton,  at  $5,831, 
awarded  contract  for  paving  Main  St.  and  S.  TRONDH.IEM,  at 
$0.42  per  ft.  for  curbing  same.  P.  E.  Quail,  County  Surv. 
Noted  Apr.   20. 

Calif.,  River.side — Guy  Gooding.  San  Bernardino,  submitted 
lowest  bid  for  grading  2.68  mi.  of  highway  through  Scully 
property  to  Orange  County  line. 

Calif.,  San  Rafael — Contract  for  paving,  curbing  and  gut- 
tering Linden  Lane  awarJed  to  HUTCHINSON  CO.,  13th  and 
Franklin  St..  Oakland,  at  $1.75  per  front  ft.     Noted  Apr.   27. 

Calif.,  San  Rafael — Contract  for  paving,  curbing  and  gut- 
tering C  St.  awarded  to  HUTCHINSON  CO.,  13th  and  Franklin 
St.,  Oakland,  at  $2.81  per  front  ft.     Noted  Apr.  27. 

Calif.,  Santa  Barbara — George  S.  Edwards,  at  $6,006.  sub- 
mitted only  bid  for  grading  and  paving  portion  of  Alston  Rd. 
A.  B.  Cook.  City  Engr. 


«nllf..  Stockton — Contract  for  pavlHK  Porrott  Rd.  awarded 
to  C.  MiiI{1;LI.\(!  He  SONH,  Commercial  and  SavlnKH  Hank 
IlldK'..  at   $ri.7««.     Noted  Apr.   27. 

Cnllf..  Wiilt-e — Contract  for  macadam  highway  between 
Venl(  e  and  Kl  SeKundo  awarded  to  WIIITE  &  CASKILJ.,,  LonK 
Iteai'h,    at    $14,191. 

Cnllf.,  \lNnlln — Contrai-t  for  linprovliiK  lirldge  St.  by 
piivliu:,  enrbliig  and  RUlterlng  awariled  to  KlODIOJtAL  CON- 
STKl'i 'Tlo.N   <•(>.,   Sharon    Itldg.,   San    l''ranclHco. 

Cnllf.,  Wliltller — Contract  for  Improving  portion  of  Lemon 
St.  award,  il  to  S.  C.  CONTRACTING  CO.,  421  Wanhlngton 
llldg.,    l.oH  .\iigrleH,  at  JIS.OUO.     Noted  Ajir.  27. 

Calif.,  Woodland — Contract  for  paving  several  Htreets  with 
warreiilte  jiwiird.d  to  CLARK  &  II KNKRIOY  CONSTRUCTION 
CO.,  SMcnimento,  at  $0,122  per  scj.ft.      Noted   May   11. 

tjne.,  Montreal — (f)fllclal)^ — City  will  |)ave  streets  and  con- 
struct sliliwalks  estimated  to  cost  about  $2,000,000  by  day 
labor.      I'.Mil    i;.   .Mercler.  City    ICngr.      Notefl   Apr.   27. 

Ont.,  tMtaMa— rO(Ilcial) — Contract  for  paving  RIdeau  St. 
MWiird.d  to  OTTAWA  CO.N'.STRUCTION  CO..  Central  Chambers, 
ill   $ll,(i(Mi.      ]\   C.    Ask  With,    Engr.      Noted   Dec.   23   and   .I.an.   6. 

Ont.,  Snrnia — Contract  for  curbing  and  constructing  side- 
walks In  city  during  year  awarded  to  GUTTERIDGE  & 
GRACE. 

INDUSTRIAL  WORKS 

Proposed  Work 

MaHM.,  IIOMtoii — Preliminary  |)latis  l)i'ing  prepared  by  Monks 

&   .lohnson.   .\rch..   78   Devonshire   St.,   for  3   service  and   scales 

buildings  for  Albert  Gelger.  Jr.,   87   Milk   St.      Estimated   cost, 

$200,000. 

MaMM.,  RoHton — Plans  being  prepared  by  P.  T.  Ley  &  Co., 
Inc.,  499  Main  St.,  .Springfield,  for  8-storv  warehouse  for  Over- 
land  Stores  Co.,    Boston.      Estimated   cost,   $100,000. 

MaNH.,  CaniliriilKe — Standard  Oil  Co.  plans  motor  and  wagon 
repair  shop  addition   to   plant.      IOstimat<-d   cost,   $50,000. 

MaNH.,  (ireenfleld — Plans  being  prepared  by  Martin  & 
Preethe,  Arcli.,  141  Milk  St..  Boston,  for  factory  for  Keystone 
Mechanical  Stoker  Co.  on  Wells  St.  Estimated  cost,  $40,000. 
Noted  Jan.   20. 

MaNH..  Lowell — Burgess,  Lang  &  Co.  plans  10-story,  50x 
300-ft.    factory    on    Middlesex    St.       Estimated    cost,     $350,000. 

MawH.,  Man.Kfleld — Bids  will  soon  be  received  for  4-story 
factory  for  .S.  W.  Carr  Co.  Frost  &  Chamberlain,  Worcester, 
Arch. 

MaNN.,  SprinKrfleld — Plans  prepared  for  additions  to  plant 
of  Gilbert  &:  Baker  Manufacturing  Co.  Estimated  cost, 
$300,000.      Noted   May   11. 

R.  I.,  Pawtuoket — Narragansett  Machine  Co.,  Esten  Ave., 
plans   additions   to    plant. 

Conn.,  Rridgeport — Salt's  Textile  Co.  plans  factory  build- 
ings at   Nichols   and   Kossuth   St. 

Conn.,  Bristol — Bristol  Brass  Co.  contemplates  60x300-ft. 
mill.      Estimated    cost,    $35,000. 

Conn.,  Danbury — Plans  being  prepared  for  4  factory  build- 
ings for  Ball  and  Roller  Bearing  Co.     Noted  Apr.   13. 

Conn.,  Ivoryton — Plans  being  prepared  by  Jenckes  &  Bal- 
lon, Arch.,  Providence,  R.  L,  for  1-story.  fiOxlOO-ft.  and  two 
1-story,  19x95-ft.  additions  to  plant  of  Comstock-Cheney  &  Co. 

Conn.,  Thamesville — Plans  being  prepared  for  83xl63-ft. 
mill     for    Winchester    Woolen    Co.       Estimated     cost,     $50,000. 

Noted    Apr.    1  3. 

N.  Y.,  Manchester — Lehigh  Valley  R.R.  contemplates  expen- 
diture of  $750,000  for  roundhouses,  new  shops,  electric  power 
plant,  etc.     E.  B.  Ashby,  143  Liberty  St.,  New  York,  Ch.  Engr. 

X.  Y.,  \>w  York — (Borough  of  Brooklyn) — Plans  prepared 
bv  William  Higginson,  Arch..  21  Park  Row,  Manhattan,  for 
1-storv,  70xlfil-ft.  garage  for  Bush  Terminal  Co.,  100  Broad 
St.,   Manhattan.      Estimated  cost,   $15,000. 

N.    Y.,    Xew    York — (Borough    of    Brooklyn) — Plans    being 

prepared  by  William  Higginson.  Arch.,  21  Park  Row,  Manhat- 
tan, for  1-  and  6-story,  lOOxlOO-ft.  warehouse  for  McKesson 
&  Robbins,  91  Fulton  St.     Estimated  cost,  $100,000. 

IV.  Y..  2Vew  York — (Borough  of  Manhattan) — Plans  being 
prepared  by  P.  Pereira,  220  West  42d  St.,  for  5-story,  50xl00-ft. 
reinforced-concrete  garage  on  56th  St.  between  2d  and  3d  Ave. 
for  George  B.   Bristol,   154  Nassau  St.      Estimated   cost,   $45,000. 

N.  Y..  New  York — (Borough  of  Queens) — Plans  prepared  by 
C.  Bauer,  801  Manhattan  Ave.,  Brooklyn,  for  3-story,  95xl00-ft. 
factory  at  Fulton  St.  and  North  Morris  Ave..  Richmond  Hill, 
for  Curtis  Building  Co.  Estimated  cost,  $20,000.  J.  S.  Rourke, 
2015  Ocean  Parkway,  Brooklyn,  Pres. 

N.  J.,  Audnbon — Bids  will  soon  be  received  for  factory  for 
Audubon    'Wire    Cloth    Co.      Robert    T.    Korb,    Pres. 

N.  J..  Klizabeth — Campbell  Art  Co.  contemplates  reinforced- 
concrete  mill  construction  factory  on  Newark  Ave.  Arthur 
Rice,   1444   Elizabeth  Ave.,   Pres. 

X.  J.,  Eliatabeth — Contract  will  soon  be  awarded  for  1-story, 
59xl20-ft.  warehouse  for  L.  P.  Hersh  &  Bros.,  207  Broad  St. 
Estimated  cost,  $10,000.  Nathan  Myers,  Court  Theater  Bldg., 
Newark,   Arch. 

iV.  J.,  Haekensack — Plans  being  prepared  by  A.  H.  Thom- 
son. Arch..  222  Market  St.,  Newark,  for  garage  to  be  occupied 
bv  R.  H.  Macv  &  Co.,  Broadway  and  34th  St.,  New  York,  N.  Y. 
Estimated    cost,    $10,000. 

N.  J..  Hoboken— Hoboken  Ribbon  Co.  will  build  5-story, 
200x300-ft.   factory. 

N.  J.,  Jersey  City — Preliminary  plans  being  prepared  for 
4-storv,  80x306-ft.  reinforced-concrete  factory  In  South  Cove 
for  National  Air  Cell  and  Covering  Co.  Estimated  cost,  $100.- 
000.  J.  S.  Scharwath,  212  Van  Brunt  St.,  Brooklyn,  New  York, 
N.  Y.,   Pres. 
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N.  J.,  IVewnrk — Plans  being  prepared  by  F.  A.  Felks,  Union 
BldK-.,  for  2-storv,  50x95-ft.  factory  at  4  4  Johnson  St.  for 
Barrett  &  Co.,   4fi  Johnson  St.      Estimated  cost,   $15,000. 

IV.  J..  Newark — Plans  prepared  by  William  K.  I^ehman,  738 
Broad  St.,  for  2-story,  50xl60-ft.  relnforofd-concrete  Karafce 
at  22  Elizabeth  St.  for  Walter  Goerke,  321  Washington  St. 
Estimated   cost,   .$15,000. 

N.  J.,  Newark — Henry  Grobert,  280  Amherst  St..  East 
Orange,  will  build  1-story,  60xl52-ft.  garage  and  show  room 
at  Newark.      Estimated  cost,  $12,000. 

N.  .1.,  Newark — Plans  prepared  for  2-story  factory  on  Fer- 
don  St.   for  Thomas   Preston. 

N.  J.,  Newark — Contract  will  soon  be  awarded  for  storage 
building  for  P.  Valentine  &  Son,  58  Freeman  St.  Marshall  N. 
Shoemaker,   Union  Bldg.,  Arch. 

N.  J.,  Perth  .\inboy — Contract  will  soon  be  awarded  for 
tank  house  for  Raritan  Copper  Works.  Estimated  cost, 
$50,000. 

I'enn.,  Contexville — Worth  Bros,  plans  machine  and  black- 
smith shops  in  connection  with  steel  plant.  Estimated  cost, 
$130,000. 

Prnn.,  Coliiiiilila — United  States  Lock  and  Hardware  Co. 
plan.s   additions   to   plant. 

Peiin.,  Olyphunt — Plans  being  prepared  by  J.  .1.  Howley, 
Arch.,  Scranton,  for  2-story,  30x40-ft.  garage  for  John  Jordan. 
Estimated  cost,   $10,000. 

Penn.,  Phlladelpliia — Pringle  Electric  Manufacturing  Co., 
1912  North  6th  St.,  plans  additions  to  plant.  Stuckert  &  Co., 
Crozer  Bldg.,  Arch. 

Penn.,  Pittsburgh — Crucible  Steel  Co.  of  America,  Oliver 
Bldg.,  plans  2-story  warehouse  on  Lighthill  St.  Estimated 
cost,  $20,000. 

Penn.,  Pittsburgh — Hunter  Saw  and  Machine  Co.,  57th 
and  Butler  St..  will  build  1-story  factory  on  Butler  St.  Esti- 
mated  cost,   $12,000. 

I'enn.,  Polk — Preliminary  plans  being  prepared  for  1-story, 
41xl70-ft.  laundry  by  C.  M.  Reed,  Arch.,  for  State  Institute  for 
Feeble  Minded.     Estimated  cost,  $55,000.     J.  M.  Murdock,  Supt. 

Penn.,  Kiehland — Plans  being  prepared  for  3-story,  10x120- 
ft.  factory  at  Richland  for  Curtis-Jones  Co.,  Reading.  Esti- 
mated cost,  $20,000.     Noted  Apr.  27. 

Del.,  W'llmiington — Plans  being  prepared  for  1-story,  63x 
120-ft.  chemical  laboratorv  for  Francis  I.  dul'ont,  1520  Dela- 
ware Ave.  R.  L.  Perot.  34  South  17th  St.,  Philadelphia,  Penn., 
Arch. 

Va.,  Richmond — Plans  prepared  for  3-story  warehouse  on 
Hermitage    Rd.    for    Kingon    &    Co.      Estimated    cost,    $75,000. 

Va.,  Staunton — Indian  Refining  Co.,  Huntington,  W.  Va., 
will   rebuild  plant  at  Staunton.     J.  Kivlighan.  Mgr. 

>V.  Va..  Huntington — S.  M.  Newton  and  associates.  Cincin- 
nati, Ohio,  purchased  plant  of  Foster  Chair  Co.  and  will 
rebuild   plant.      Estimated   cost.   $250,000. 

N.  C.  <;reenville — Gorman  &  Gentry  will  build  tobacco 
steam   drying   plant. 

N.  C,  Rutherfordton — S.  B.  Tanner,  K.  S.  Tanner  and  asso- 
ciates plan  75x250-ft.  spinning  mill  at  Rutherfordton. 

.\In.,  nirmliiuham — (North  Birmingham) — Sloss-Sheffleld 
Steel  and  Iron  Co.  plans  to  build  by-product  plant  at  North 
Birmingham.      Estimated   cost,    $2,000,000. 

IIINS.,  VIoksburK — Plans  being  prepared  for  sawmill  for 
Anderson-Tully    Co.      Estimated    cost,    $50,000.      Noted    Feb.    10. 

La.,  Lake  Charles — J.  L.  White  and  W.  R.  Perkins  will 
build   a   garage  at   Lake   Charles. 

Tenn.,  Memphl.s — Van  Vleet-Mansfield  Drug  Co.  plans 
7-st()rv.  87xl50-ft.  warehouse  at  7th  St.  and  Gayoso  Ave. 
Estimated  cost.   $50,000.     C.   O.   Pfeil.   Memphis,   Arch. 

Kj-.,  Louisville — Jefferson  Woodworking  Co.  will  build 
factory  at  14th  and  Hill  St.  Estimated  cost,  $65,000.  R.  L. 
Mercke,  Secy. 

Ohio,  Akron — Plans  being  prepared  for  2-story,  76x250-ft. 
garage  for  Summit  Auto  Garage  Co.  Estimated  cost.  $30,000. 
Ernest    McGeorge.    853    Leader-News    Bldg.,    Cleveland,    Engr. 

Ohio,  Cincinnati — Bids  will  soon  be  received  for  addition 
to  warehouse  of  Adams  Express  Co.  Estimated  cost,  $25,000. 
John   W.   Dale.    Front,  and   Butler  St.,   Agt. 

Ohio,  Cincinnati — Plans  being  prepared  by  M.  Kaw,  Arch., 
2241  Stratford  Ave.,  for  2-story,  44x90-ft.  garage  for  Corry 
Garage  Co.     Estimated  cost.   $10,000. 

Ohio,  Cleveland — Plans  prepared  for  2-story  warehouse  at 
2542  East  37th  St.   for  Solomon  Adelson. 

Ohio.  Cleveland — Plans  prepared  by  W.  C.  Owen  &  Co., 
Leader-News  Bldg.,  Arch.,  for  factory  for  Champion  Register 
Co.,   6921   Colfax  Rd. 

Ohio,  Clcvelnnd^Cleveland  Provision  Co.,  Canal  Rd.,  con- 
templates   plant   on    west   side.      Estimated    cost,    $100,000. 

Ohio,  Cleveland — Plans  prepared  for  3-story  addition  to 
garage  and  service  plant  for  A.  R.  Davis  Motor  Co.,  2020 
Euclid   Ave.      Estimated   cost,    $20,000. 

Ohio,  Cleveland — Plans  prepared  for  3-story  laboratory 
building  on  Broadway  Ave.  for  Grasselli  Chemical  Co.  Arcade. 
Estimated    cost,    $40,000. 

Ohio,  Cleveland — Mustee  Water  Heater  Co.,  3008  Cedar  Ave., 
granted  permit  for  factory  at  3409  Superior  Ave.  Estimated 
cost,   $10,000.     Noted  Jan.  27  and  May  11. 

Ohio,  Cleveland — Plans  prepared  by  Forest  City  Engineer- 
ing Co..  512  Hippodrome  Bldg.,  for  factory  for  National  Arti- 
ficial Silk   Co.,   735   Central  Ave.      Estimated   cost,   $300,000. 

Ohio,  Cleveland— (Official) — Bids  will  be  received  until 
June  1  by  M.  A.  Eieben,  Mgr.,  for  plant  at  foot  of  West  65th 
St.  for  Northern  Blower  Co.,  4515  Storer  Ave.  Estimated  cost, 
$20,000.     Noted  May  4. 

Ohio,  Cleveland — Plans  prepared  by  M.  J.  Hirsch,  Arch., 
1302  Swetland  Bldg.,  for  warehouse  and  workshop  for  Ohio 
State  Telephone   Co.,  Huron   Rd. 


Ohio,  Cleveland — Wilson  S.  Yerger  plans  factory  at  2400 
Mulberry  Ave. 

Ohio,  Fliyrla — American  Lace  Co.  contemplates  addition  to 
plant.     Estimated  cost,  $150,000. 

Ohio,  Youngstown — Western  Conduit  Co.  plans  addition  to 
plant.      Estimalid   cost,    $50,000.      L.   J.   Campbell,    Pres. 

Ind.,  Ft.  Wayne — Plans  being  prepared  bv  A.  M.  Strauss, 
Arch.,  Hank  Bldg.,  for  1-story,  66xl50-ft.  garage  for  J.  W. 
Suelzer.      Estimated  cost.   $13,000. 

Ind.,  Lebanon — Plans  prepared  for  factory  for  Columbia 
Conserve  Co.  at  Lebanon. 

Mich.,  Hamtramck — Plans  being  prepared  by  Smith,  Hinch- 
man  &  Grvlls,  Arch.,  710  Washington  Arcade,  Detroit,  for 
1-story,  100x200-ft.  factory  for  Hygeia  Filter  Co.  R.  M.  Brady, 
730    Woodbridge   St.,    Pres. 

111.,  Cliieaefi — Anheuser-Bu.sch  Brewing  Association,  9th 
and  Pestalozzi  St.,  St.  Louis,  Mo.,  plans  1-story  garage  at 
2600  John  St.,  Chicago.  Estimated  cost,  $10,000.  James 
Burne,  64  West  Randolph  St.,  Chicago,  Arch. 

111.,  Chicago — Austin  Motor  Co.,  4701  West  Madison  St., 
plans  garage  at  44  North  Saranac  Ave.  Estimated  cost,  $10,- 
000.     Miller  &  Hall,   204   North   Karlov  St.,   Arch. 

III.,  Chicago — H.  P.  Kroencke,  2710  Iowa  St.,  plans  1-story 
garage  at  2614  North  California  Ave.  Estimated  cost,  $10,000. 
J.    Alschlager   &   Son.    Arch. 

111.,  Chicago — Matthew  Schmidt  will  build  1-story  garage 
at  3720-4  Southport  Ave.  Estimated  cost,  $10,000.  D.  Robert- 
son, Arch. 

III.,  Chicago — John  Sexton  &  Co.,  236  West  Lake  St.,  plans 
warehouse  and  office   building.      Estimated  cost,   $350,000. 

111.,  Chicaeo — L.  Show  plans  garage  at  S25  East  43rd  St. 
Estimated  cost,  $14,000.  Albert  Anis.  155  North  Clark  St., 
Arch. 

111.,  Chicago — Star  and  Crescent  Grain  Elevator  Co.  plans 
addition  to  elevator  at  104th  St.  and  Commercial  Ave.  Esti- 
mated cost.  $20,000.     F.   E.  Gatterdam,  Arch. 

111.,  Chicago — Plans  being  prepared  for  factory  at  1840 
North  Kostner  Ave.  for  Weller  Manufacturing  Co.,  853  West 
North    Ave.      Noted    Sept.    23. 

111.,  Chicago — Western  Packing  Co.,  3854  South  Morgan 
St.,  will  build  plant  at  3Sth  and  Morgan  St.  Estimated  cost, 
$400,000.      John    Haltzel,    Vice-Pres. 

Wis.,  Milwaukee — (Official) — Bids  will  be  received  about 
Mav  25  by  Federal  Engineering  Co,.  218  Stephenson  Bldg.,  for 
1-  and  2-story,  70xl60-ft.  garage  for  Richard  Mohros  at 
Downer  Ave.  and  Mineral  Spring  Rd.  Estimated  cost,  $25,000. 
Noted   May   4. 

Wis.,  Milwaukee — North  End  Foundry  Co.  plans  addition 
to   plant   at   60th   Ave.    and    railway    tracks. 

Wis.,  Milwaukee — Plans  being  prepared  for  1-story,  30x37- 
ft.   dairy  building  for   West  Side   Dairy  Co. 

Wis.,  \Vcst  AIlls^ — Plans  prepared  for  plant  for  Electric 
Steel   Casting   Co.   at   64th   and    68th   Ave.      L.   G.    Smith,    Pres. 

Wis.,  West  .\lll.s — Mt.  Pleasant  Dairy  Co.  plans  2  dairy 
buildings.     C.   H.   Tharinger,   2324   State   St.,   Milwaukee,   Arch. 

>Vls.,   West    A  ills — John    Obenberger    Forge    Co.    will    build 

plant  at  West  Allis.     Estimated  cost,  $10,000. 

Iowa,  Ft.  Dodge — Press  reports  state  Iowa  Paint  Manu- 
facturing Co.  will  rebuild  plant.  Estimated  cost,  $42,000. 
Robert    Patterson,    Mgr. 

Minn.,  Albert  Lea — Plans  being  prepared  by  George  J.  Hoff- 
man &  Co.,  Arch.,  17  West  College  St.,  Rochester,  for  ware- 
house for  Brite  Lite  Co.  Estimated  cost,  $25,000.  Noted 
May  11. 

Minn.,  Belgrade — Plans  being  prepared  by  Arthur  S.  Devor. 
Arch..  705  General  Life  Bldg..  St.  Paul,  for  1-story.  75xl40-ft. 
garage  and  store  building.  Estimated  cost,  $10,000.  C.  Bor- 
gerding,  interested. 

Minn.,  Minneapolis — Plans  prepared  by  H.  E.  Walker, 
Arch..  202  Lumber  Exchange  Bldg.,  for  4-story  factory  for 
Coffetone  Manufacturing  Co.  Estimated  cost,  $40,000.  Noted 
Jan.   27. 

Minn.,  Minneapolis — Albert  Dickinson  Co.,  Chicago,  111., 
plans  300.000-bu.  elevator  at  25th  Ave.,  N.  E.  and  Elm  St. 
C.    S.    Sheffield,    Local   Supt. 

Minn.,  Waseca — Plans  prepared  by  H.  C.  Gerlach,  I.  O.  O.  P. 
Bldg..  Mankato.  for  2-story,  50xl30-ft.  garage  for  E.  W.  Lewer. 

Estimated    cost.    $10,000. 

Kan.,  Kansas  City — Plans  being  prepared  for  10  storage 
tanks  for  Southwestern  Milling  Co.,  701  Dwight  Bldg. 
Stevens  Engineering  Co.,  Monadnock  Bldg.,  Chicago,  111., 
Engr. 

Kan..  Pittsburg — Plans  being  prepared  by  A.  C.  Callin, 
Arch.,  Globe  Bldg..  for  3-story,  40xl00-ft.  candy  factory  for 
Pittsburg  Wholesale  Candy  Co.     Estimated   cost,   $11,000. 

Kan.,  -Wichita — Plans  being  prepared  for  grain  elevator 
at  26th  and  Mead  St.  for  Wichita  Terminal  Elevator  Co.  Esti- 
mated   cost,    $200,000. 

Neb.,  Omaha — Plans  being  prepared  by  D.  AV.  Line.  Arch., 
Bee  Bldg.,  for  2-storv  garage  for  Bankers  Realty  and  Invest- 
ment  Co.      Estimated   cost,    $30,000. 

Mo.,  Cnruthersville — Caruthersville  Cotton  Oil  Co.  will  re- 
build grain  elevator  recently  destroyed  by  fire  with  a  loss  of 
$12,000. 

Mo,  Joplln — J.  R.  Reardin  plans  2-story,  50xl20-ft.  garage 
at  2nd  and  Joplin  St. 

Mo.,  Kansas  City — H.  D.  Lee  Mercantile  Co.,  Salina,  Kan., 
plans  9-storv.  140xl60-ft.  wholesale  and  factory  building  at 
20th  and  Wyandotte  St.  Estimated  cost,  $500,000.  J.  C.  Sun- 
derland. .Vrch. 

Mo.,  Kannan  City — H.  M.  Sears  will  build  warehouse  at 
1522  Locust  Ave.     Estimated  cost,  $90,000. 
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vlll  M.I, ,11  l.r  ir.f-lviMl  for  l-Hloiy. 
,1  ■•tlliM-  biilMInK  for  St.  UouIh  Incle- 
,"  I'liDUli'iiu  Ave.  ChiirliiM  Kriiuan, 
.\<>(f.l    .Miir.   2. 


Ml*.,  Nt.  I.oiiIk — lililH  will  111,  ri<oi'IVP(l  ulioiit  .lul.v  1  liy 
Jitromc  Stout,  Anh.,  S'.KIO  .Mortoin  St.,  ft>r  2-Mlnr.v,  5()xl45-rt. 
fiic'toiy    fiir    r.    Stout    Ailvi-lilHliiK   Co.      KHtlniiited    I'OHt,    $15, 000. 

Tr\.,    Iliitiililr — Si<o    Item    uiuUt    "IjlKht.    HiMit    anil    I'owiT." 

ttklH.,  t'liMliliiK — Uoxaniiii  I'l'trolouii)  Co.  will  liulld  r<'llii- 
cry   111   CumIiimh. 

«lrt>.,  I<n  tirnnilr — Ort'Kon-VViiHhliiK'tnn  It.n.  nnd  NavlKUtlon 
Co.  l>liiiiH  itnilKlliouHo  at  l-ii  i;niiiiliv  IChI liiiiiti'd  ci)»l,  J40,n00. 
S.    \IuiTiiy.    rortliinil,    ActliiK   t'li.    KiiKr. 

Cnlir.,  «"«»IIoii--I'1hii!4  bi-lnn  iiii'purfil  by  lIoiNlinun  .Vr  I'lo- 
nifit.  .\nli..  Hiikt'i-Kftwil.-r  hI«1k  .  I,.'>h  Aim.MfH.  for  sOxlOO- 
ft.    li'i'-iniiuufiu'lurlnK    plant    at    Colton    for    M.    Di'lno 

Cnlir..  Onklniiil  Oakljind  'I'oxlllc  .ManufacturlMK  t'o.  pliinH 
2-Hl<iiy    iil:inl    mI    Oakland.      lOHtlinalcil    oust.    I.^O.OOI). 

I>iit.,  I''<.  Wlllliini  I'atcrHOli  <;iiilli  Co.  planH  addition  to 
cl.-vatoi 

tint.,   Iliiiiillloii      Carv  SaTf  Ci 
llton. 


(Mintrniplalis   plant    al    llani- 


Oiit.,     I'i'lrrliopiMiKli-    Quaker    OatH    Co.,     Hunter     St..     plan.s 
ul.litioM    lo    l.uloiy    .It    I'eti  il.orounh.      lOstlinated    eoMt,    »riO,000. 


Out..    'r*ir<»i 

liou.te    and     lailor; 
I'res. 


I'laton    Co.,    l.,ld.,    Yonwe    .St..    plana    ware 
l':.sl  I  nulled    eo.-<t,    *  1  .OOO.dtlO.      J.    C.    lOaton. 


.%lta..  Cnliinry — Canadian  .\utonintlc  Thre-sher  nnd  Machin- 
ery Co.  plans  lo  build  plant.  \V.  J.  Thonui.s  and  .\.  .1.  Uoriner, 
Vancouver.    1'..    C.,    Inlere.sted 

II.  C,  Ocriiii  KnllK — (Vancouver  po.st  oince)  —  I'Mei.shacker  & 
Johnson  interests  of  California  will  build  paper  mill  in  con- 
nection with  pulp  mill.  Kstlniated  cost.  $2..">0n.00n.  Crown 
Wlllainelte  I'uper  Co.,  l.ouls  Bloch.  San  Krancisco,  Vlce-l'res. 
and  lien,   i^l^;r..   interested. 

Bids    In    and    Contracts    Awarded 

.MaMM.,  IIONtoii — (South  Boston* — Contract  for  1-story.  lOOx 
120-ft.  factory  for  .\lbert  \-  .1.  M.  .\nderson  Manufacturing 
Co..  2S9  .V  St!.  South  Boston,  awarded  to  C.  A.  DODGE  CO.. 
Albany  and    Kric   St.      Kstiniatcd  cost.   $20,000. 

MaNM..  <°nniltrlilKt> — Contract  for  2-story.  fiOxl44-ft.  addition 
to  factory  of  Murray  i*l  Kinery  (^o..  Kendall  Sip,  awarded  to 
J.  .T.   PUINDIVlhl.E  Ci}..  South    FraminKhani. 

MaHM„  FltchburK— Contract  for  1-  and  2-story,  30x200-ft. 
addition  to  plant  of  Falulah  Paper  Co.  awarded  to  Wll^EY  & 
FOSS  CO..    FitchbuiB-.      E.stimated   cost.    $40.1100.      Noted    Mar.    !). 

MuNN..  (;iir<lner — O.  .-\.  Sylvester  will  build  2-story,  S0x90- 
ft.  Karate   by  day   labor.     Estimated  cost,   $25,000. 

MiiNM.,  Millhiiry — West  End  Thread  Co.  awarded  contract 
for  3-story.  40xr.0-ft.  addition  to  factory  to  FISKE-CARTEH 
CONSTUI^CTIO.N   CO..    Worcester. 

MaNM.,  \ew  Bedford — Morse  Twist  Drill  Co.  awarded  con- 
tract for  additions  to  plant.  Z.  B.  DAVIS  CORPORATION.  3 
Pope  St.      Estimated   cost,  $225,000.      Noted   Apr.   20. 

MaHN..  North  .Ittleboro — Contract  for  1-story.  40xl20-ft. 
factory  for  Winter  Bros.  Co.  awarded  to  JAMES  A.  MUNROE. 
150    Washington    St. 

MnsM.,  WoroeMter — Contract  for  addition  to  factory  at  north 
works  of  American  Steel  and  Wire  Co.  awarded  to  McDER- 
MOTT  BROS..  IS  Cedar  St.  Estimated  cost,  $20,000.  Noted 
Mar.  30. 

R.  I..  Westerly — George  C.  Moore  Co.,  Beach  St.,  aw.arded 
contract  for  2-storv.  60xl40-ft.  addition  to  factory  to  R.  W. 
SHERIMAX  &    sons'  CO..    Main    St. 

Conn..  Ilnntnni — Bantam  .\nti-Friction  Co.  awarded  con- 
tract for  factory  to  FLYNT  BUILDING  AND  CONSTRUCTION 
CO..    Palmer.    Jlass. 

X.  Y..  Iluft'alo — Contract  for  6-story.  66xl30-ft.  storage 
warehouse  for  F.  F.  Dve,  1271  Jefferson  St.,  awarded  to 
BROWN  &  LOWE.  Schenectady.  Estimated  cost,  $90,000. 
Noted   Mar.    23. 

N.  Y.,  Buffnlo — I'.  S.  Rubber  Reclaiming  Co.,  Inc.,  724  Bab- 
cock  St.,  will  build  1-story  warehouse  on  Spencer  St.  by  day 
labor.      Estimated   cost.   $15,000.     Noted   Apr.    27. 

X.  Y..  <ilen  Cove — Contract  awarded  to  GEORGE  MERTZ'S 
SONS,  Port  Chester,  for  dairy  plant  for  Francis  L.  Hine,  38 
West   53d   St.,    New   York. 

X.    Y.,    Xe»T    Y'ork — (Borough    of    Br<)oklvn)^R.  H.    Comev 

Co..     78     ISth     St..     awarded     contract     for     6-storv.  100x1 25-ft. 

factory   to    CAYE,   HOSFORD    CO..    1123    Broadway.  Estimated 
cost.    75.000. 

X'.  Y'.,  Xe«-  York — (Borough  of  Brooklyn) — Contract  for 
1-story.  50xl00-ft.  garage  on  40th  St..  near  Sth  .\ve.  for  Cun- 
nion  &  Bennett.  506  13th  St..  awarded  to  VINCENT  SCALO,  73 
Carroll  St.     Estimated  cost,   $10,000. 

X\  Y'.,  XewT  Y'ork — (Borough  of  Brooklyn) — Seldner  &  Ene- 
quist  awarded  contract  for  1-story.  lOOxlOO-ft.  acid  plant  at 
S6-112  Hausman  St.  to  GENER-\L  WATERPROOFING  AND 
REPAIR   CO.,   96   Hausman   St.      Estimated   cost,    $10,000. 

X.  Y.,  Xew  York — (Borough  of  Jlanhattan) — Contract  for 
masonry  for  6-story,  50x90-ft.  storage  building  for  E.  N.  Dun- 
can, 3S7  East  140th  St.,  awarded  to  H.  C.  COOK.  2311  St.  Ray- 
mond Ave.      Estimated  cost,   $25,000. 

X",  Y.,  Xew  Y'ork — (Borough  of  Manhattan) — Contract  for 
6-  and  7-story.  49xl09-ft.  factory  at  418-420  West  16th  St.  for 
National  Biscuit  Co.,  409  West  15th  St.,  awarded  to  CRAMP 
&   CO.,    25    East    26th    St.      Estimated   cost,    $60,000. 

X.  Y.,  I'tica — Contract  for  1-  and  2-storv,  S0xl32-ft.  and 
40xl32-ft.  bakery  for  A.  G.  Boettger,  231  North  Chelsea  St., 
Atlantic  City,  N.  J.,  and  Y.  M.  C.  A..  120  "n^ashington  St.,  Utica, 
awarded  to  R.  RICHARDS  &  SON  CO.  Estimated  cost,  $35,000. 
Noted   Feb.    10. 


N.  .1.,  li.il.okrn- -C  inlract  for  3-Mlory.  «r)xir,lJ-ft.  narage  for 
llexiuiiir  .\uto  C...  awaided  to  liKKNAItl)  VKZZETTI.  CaHlle 
Point    TeriiKc.      EHtlmated    cost,    $30,000.      Noted    Mar.    Hi. 

%.  J.,  rnlerMain — Standard  OH  Co.,  26  Broadway.  New  York, 
.\.  v..  award, il  conlract  tor  warehuUHe  to  II.  I).  HKST  (?i).,  52 
Viiiulerblll  .We..  New    York,  N.   Y. 

\.  J.,  I'lalnlU-NI— Splcer  ManufacturInK  Co.,  308  Went  4tli 
.St.,  a  wiirdiil  iiintracl  for  1-Htory,  6()xl40-ft.  machine  Hhop  to 
.\l.i;.\.\NlH:i(    .MIL.N'IO,    126    WuHt  2d  St.     EHtlmated  eoHt.   $20,0011. 

^.  .1.,  llooHfVflt  (Carter.-t  poMt  ofIlce)--U.  S.  Steel  U. ■lining 
Co.   will   build   adilltloii   to   plant   by   day   labor. 

.\.  J.,  UnlnexnInK— (Bloomlleld  post  olllce)— Contrail  foi 
faitorv  for  S((ilt  \-  liowne  Co.  awarded  to  .McOERMOTT  * 
H.V.NKiA.N",    I.NC.,    103    Park    Ave.,    .New    York,    .V.    Y. 

i'enn.,  !'>!«' — Buffalo  &  Lake  Erie  Traction  Co.  awarded 
contiMit  for  car  barn  and  shop.vi  to  HENRY  SHENK  CO.,  12tli 
and  Sassafias  St.      ICHtlinated  cost,  $100,000. 

i'enn.,  llnrrlMliiirK — Contract  for  2-8tory.  100xll7-ft.  Kurage 
for  Charles  C.  Coeklln  awaided  to  II.  A.  IllPPLIO.  1860  .North 
St,       l';stliii.ite.l    cost,    $20,000. 

I'ciiii.,  i'lilliKlfliililn — (  Koxborougli ) — Contract  awarded  to 
\\II.LI.\.M  II  i;i)l)LI':.M.\N  K-  SD.N'S,  ltoxboroiij.-b.  for  l-story. 
:t.lx54-ft.  Ill-  .Mlor.iKc  plant  for  Glen  Willow  lee  .Manufacturing 
Co. 

IVnn.,  I>hlliiilel|>lilii — Contrai't  for  improving  stock  yards  of 
Phll.idelpliia  Union  Slock  Yards  Co.,  13th  and  Walnut  St.. 
award. (I    lo    !•'.    \V .    \'AN    LOON,    Philadelphia.       EMtlinaled    cost, 

$10,000. 

I'oiin.,  PKlNliurKh — Contract  for  reinforced-concrete  ware- 
house for  Isa.ic  Kaufman  awarded  to  TOUPBT,  HEIL  &  CON- 
LIOY,  INC..  Oliver  Bldg.  Estimated  cost,  $50,000.  Noted 
.Mar.    23. 

I>enn..  Iloyer»»ford — Contract  for  4-8tory.  80xl45-ft.  addition 
to  factory  of  Progressive  Knitting  Mills  awarded  to  LANS- 
DOW.VIO  CONSTRUCTION  CO..  Lansdowne. 

Md.,  Iliilllinore — Contract  for  2-st()ry.  59xSl-ft.  garage  for 
Wallace  W.  K.inp.  401  East  Oliver  St..  awarded  to  HK.VRY 
S.   HII'IM:!..   7  Clay  St.      Estimated  cost,  $10,000.     Noted  .Mar.   23. 

>ld.,  llaKlmort, — Contract  for  addition  to  factory  of  William 
Martin  it  Co..  1  North  Calvert  St..  awarded  to  JOHN  E.  M.\R- 
SIIALL  &  SONS,  121  Mercer  St.  Estimated  cost.  $20,000. 
Noted   Apr.   6. 

V«.,  Alexandria — Contract  for  reinforced-concrete  plant 
for  American  Agricultural  Chemical  Co.,  Bo.ston.  Mass.. 
awarded    to    HUGGER     BROS..    Bell     Bldg.,     Montgomery.     Ala. 

AV.  Va.,  rharlexton — Gener.-il  contract  for  2-storv.  400x500- 
ft.  factory  for  Libbey-Owens  Sheet  Glass  Co.  awarded  to  O.  W. 
McNUTTY,  Charleston.      Noted  Apr.   20. 

Tenn.,  BriNtol — King-I>ockwood  Overall  Manufacturing  Co. 
awarded  contract  for  factory  to  RICHARD  (JWENS,  Bristol. 
lOstimated  cost.   $10,000.      Noted   May  11. 

Tenn..  MetniihiM — Memphis  Furniture  Co.  will  build  2-story 
addition   lo   warehouse   by  day  labor.      Estimated   cost,   $25,000. 

Tenn.,  MemphiM — Perkins  Oil  Co.  awarded  contract  for 
seedhouse  to  VIRGINIA  BRIDGE  AND  IRON  CO.,  Roanoke. 
Va.      Estimated    cost,    $30,000. 

Ohio,  Cincinnati — (Official) — Contract  for  factory  for 
.American  Tool  Works  Co.  awarded  to  FERRO  CONC^^RTB 
CONSTRUCTION  CO.,  Richmond  and  Harriet  St..  Cincinnati. 
Noted  .May  4. 

Ohio,  Cinrinnati — (Official) — Contract  for  addition  to  jilant 
of  Queen  City  Printing  Co.  on  South  St.  awarded  to  FISCHER- 
DEOOVE   CO..    Builders    Exchange,   Cincinnati.      Noted    May    11. 

Ohio,  Cincinnati — Contract  for  addition  to  bakery  for  Peter 
Saetler,  6002  Madison  Rd..  awarded  lo  OSCAR  SCH.\WVER, 
4825   Wetzell   Ave.      Estimated   cost.    $10,000. 

Ohio.  Cleveland — .^inerican  Brass  Manufacturing  Co. 
awarded  contract  for  factory  at  1521  East  49th  St.  to  F.  D. 
LINDHORST  CONSTRUCTION  CO.,  712  American  Tru.st  Bldg., 
Cleveland. 

Oliio,  Cleveland — Contract  for  factory  at  5028  Superior  Ave. 
for  C.  &  P.  Realty  Co.  awarded  to  ALEXANDER  BROS.,  323 
Williamson  Bldg.     Estimated  cost,  $50,000. 

Ohio,  Cleveland — Contract  for  1-story  factory  at  Lakeside 
and  51st  for  Forest  Citv  Electric  Co..  Windsor  Ave.,  awarded 
to  SAMUEL  AUSTIN  &  .SONS  CONSTRUCTION  CO.,  1423 
Euclid  Ave.     Estimated   cost,   $25,000. 

Ohio.  Cleveland — Contract  for  60xl00-ft.  garage  at  3014 
Broadway  for  Standard  Oil  Co.  awarded  to  S.  W.  EMERSON 
CO.,    Engineers   Bldg.,    at   $12,700.      Noted    Feb.    10    and    Apr.    27. 

Ohio.  Cleveland — Contract  for  2-story  factory  at  West  57th 
St.  for  Templin-Crockett-Bradlev  Co.  awarded  to  G.  A.  RUTH- 
ERFORD  CO.,   2160    East    18th  St.      Estimated  cost,    $30,000. 

Ohio,  Cleveland — General  contract  for  2-storv,  60xl00-ft. 
addition  to  factory  of  West  Steel  Castings  Co..  805  Eai,t  70th 
St..  awarded  to  DE  HAMEL  CONSTRUCTION  CO.,  813  Ameri- 
can Trust  Bldg.  Estimated  cost,  $20,000.  Noted  Jan.  20  and 
May  11. 

Ohio,  Salem — American  Steel  and  Wire  Co.,  Western  Re- 
serve Bldg..  awarded  contract  for  three  2-story  factory  build- 
ings to  SAMUEL  AUSTIN  &  SON  CO.,  14230  Euclid  Ave.  Esti- 
mated cost,   $100,000. 

Ohio,  Toledo — Hammond  Building  Co.  awarded  contract  for 
1 -story  garage  on  Wade  St.  to  JOHN  PIOCH  &  CO.,  221  Huron 
St.      Estimated   cost,   $10,000. 

Ohio.  Warren — Contract  for  1-storv.  34x56-ft.  warehouse 
for  Peerless  Electric  Co.  awarded  to  F.  M.  &  F.  G.  HAFER. 
297   Buckeye  St. 

Ind.,  Frankfort — Contract  awarded  to  JOHN  PADEN  for 
garage  for  O.  C.  Collins  Co..  50  West  Clinton  St.  Estimated 
cost.    $10,000. 

Ind..  Frankfort — Graham-Ingram  Enameling  Co..  McKees- 
port.  Penn..  awarded  contract  for  factory  and  office  building  to 
JOHN  PADEN,  502  East  Walnut  St.,  Frankfort,  Estimated 
cost.   $37,000. 
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Inil.,  Kokomn — Contract  for  3-stoiy,  100xll4-ft.  warehouse 
for  Standard  Sanitary  Manufactuiinu  Co.,  Wabash  and  Morgan 
St..  awarded  to  \V.  Z  .MORGAN,  fiOS  Butler  St.  Estimated  cost. 
$50,000.      Not.  (1    ,ran.    27. 

Intl.,  MlMhmviika — Clarlc  Laundrv  Co.  awarded  contract  for 
2-story,  RO.\Hs-ft.  laundry  to  WILLIAM  KOSEWARM.  Esti- 
mated  cost,   .'j;  11,000.      Noted   Mar.    16. 

Ind.,  South  Ilcnil — Contract  for  1 -story  garage  for  E.  I. 
Belstle,  114  West  Washington  St.,  awarded  to  E.  BURNER  & 
CO.,   320   Sycamore   St.      Estimated   cost,   $15,000. 

Mleh.,  linttle  Creek — (ORicial) — Contract  for  factory  at 
Battle  Crcik  lor  Rich  Twist  Drill  Co.,  Chicago.  111.,  awarded 
to  H.  V.  SNYDER  &  SON.  Battle  Creek.  Estimated  cost, 
$45,000.      Noted   Apr.   27  and  May   11. 

Mich.,  Detroit — (Official) — Contract  for  13-story  shop  build- 
ing for  .1.  H.  Hook,  Jr.,  awarded  to  WALBRIUGE  &  ALUIN- 
GER,   Penobscot  Bldg.,   Detroit. 

Mich.,  Detroit — Contract  for  2-8tory  carpenter  shop  on 
Woodward  Ave.  for  I5etroit  United  Railway  Co.,  12  Woodward 
Ave.,  awarded  to  RUSSEL  WHEEL  AND  FOUNDRY  CO., 
Detioit. 

Mieli.,  Detroit — Contract  for  2-storv  warehouse  on  Beacon 
St.  for  J.  L.  Hudson  Co.  awarded  to  A.  A.  ALBRBCHT  CO.. 
Detroit. 

Mich.,  Detroit — Contract  for  addition  to  packing  plant  of 
Sulliv.in  Packing  Co.,  Beecher  Ave.  and  Michigan  Central  R.R., 
awarded  to  FRANK  H.  GODDARD,  INC.  Estimated  cost, 
$75,000.      Noted    Apr.    20. 

Mich.,  Siiginaw — Lufkin  Rule  Co.  awarded  contract  for 
2-story,  80xlOO-lt.  addition  to  factory  to  SPENCE  BROS., 
Brewer  BIdg.     Estimated  cost,   $15,000. 

Mich.,  'Wyandotte — McCord  Manufacturing  Co..  Grand  Blvd., 
awarded  contract  for  3-story,  59xl69-ft.  addition  to  factory  to 
H.   C.   ROI5EKT.S,   33   Biddle  Ave.      Estimated   cost,   $50,000. 

III.,  Chicago — Contract  for  5-story  garage  and  warehouse 
at  5045-53  Lake  Park  Ave.  for  .1.  A.  Carroll  awarded  to 
NATIONAL   FIREPROOFING   CO.      Estimated    cost,    $40,000. 

III.,  Chicago — (Official) — Contract  for  addition  to  plant  of 
Chicago  Bearing  Metal  Co.  at  43d  St.  and  Western  Ave.  award- 
ed  to  STACKO   &   CARVILLE. 

III.,  Chicago — Contract  for  1 -story  engine  house  at  1400-06 
Canal  St.  for  Chicago,  Burlington  &  Quincv  Railroad  Co. 
awarded  to  J.  E.  NELSON  &  SON  CO..  Chicago.  Estimated  cost, 
$18,000.  T.  E.  Calvert,  547  West  Jackson  Blvd..  Chicago,  Ch. 
Engr.      Noted    Apr.    27. 

111.,  Chicago — Ford  Motor  Co.,  49  East  39th  St.,  awarded 
contract  for  2-story.  56x365-ft.  factory  to  EDWARD  L. 
SCHEIDENHELM,    111   West   Monroe  St.      Noted   May   4. 

III.,  Chicago — Contract  for  rebuilding  2-story,  40xl00-ft. 
factory  for  Hirst  &  Begley,  2013  Mendcll  St.  to  HUSAK  & 
RASMUSSEN.  154  W^est  Randolph  St.  Estimated  cost,  $20,000. 
Noted  May   11. 

111.,  Chicago — H.  E.  Holsinger  awarded  contract  for  2-story 
machine  shop  at  212-14  Sheldon  St.  to  SHANK  CO.,  64  North 
La  Salle  St.     Estimated  cost,  $20,000.     Noted  Apr.   27. 

III.,  Chicago — James  Manufacturing  Co.,  1120  West  Monroe 
St.,  awarded  contract  for  3-story  addition  to  plant  to  HUSAK 
&  RASMUSSEN.  154  West  Randolph  St.  Estimated  cost, 
$35,000.     Noted  May  11. 

Ill,,  Chicago — Contract  for  1-story,  75xl20-ft.  garage  for 
O.  G.  Temme.  f.5  East  2Sth  St.,  awarded  to  JOHN  A.  HELSING, 
3900    North    Kildare    Ave.      Estimated    cost,    $11,000. 

111.,  Chicago — Contract  for  2-story  warehouse  at  7750  South 
Halstead  St.  for  Frank  Tufts.  SOO  West  7sth  St.,  awarded  to 
ALFRED  NELSON,  3807  Lincoln  Ave.     Estimated  cost,   $20,000. 

III.,  Chciago — Wayman  &  Murphy,  923  West  Lake  St., 
awarded  contract  for  masonrv  for  2-story  warehouse  to  H.  C. 
SIEBOLD,   1035   Diversey  Parkway.      Estimated   cost,   $10,000. 

III.,  Chicago — Contract  for  masonry  for  2-story  storage 
building  for  Lawrence  Werner,  3246  North  Halsted  St.,  award- 
ed to  OLSON  &  CO.,  3817  North  Clark  St.  Estimated  cost, 
$15,000. 

111.,  Chicago — W.  A.  Wiebolt,  1279  Milwaukee  Ave.,  awarded 
contract  for  4-storv  storage  building  to  WIEBOLT  CON- 
STRUCTION CO.,  1534  Van  Buren  St.     Estimated  cost.   $30,000. 

III.,  Kankakee — Contract  awarded  to  WILLIAM  BASS  for 
1-story  bakery  for  Albert  Fisher.     Estimated  cost,   $11,000. 

Wis.,  Beloit — Contract  for  2-story,  25x88-ft.  addition  to 
factory  of  Beloit  Glove  and  Mitten  Co.  awarded  to  A.  L. 
DEARHAMMER. 

■Wis..  CudahT — Federal  Rubber  Manufacturing  Co.  awarded 
contract  for  additions  to  factory  to  F.  T.  LEY  CO.,  Springfield, 
Mass.     Noted  May  11. 

Wis.,  Madison — Contract  for  3-story  warehouse  for  state 
awarded  to  WISCONSIN  CONSTRUCTION  CO.,  Madison.  Esti- 
mated  cost,    $55,700.      Noted   Mar.    23. 

Wis.,  Milwankee — Contract  for  factory  for  E.  C.  Kropp  Co., 
at  618  16th  St..  awarded  to  C.  B.  DANIELSON,  Milwaukee.  Es- 
timated   cost,    $36,000. 

Wis.,  Milwaukee — Contract  for  6-bin  grain  elevator  for 
Parry  Grain  Co.  at  Lincoln  Ave.  and  Northwestern  tracks 
awarded  to  BURRELL  ENGINEERING  AND  CONSTRUCTION 
CO.,  Chicago,   111.     Noted   Feb.   10   and  May  4. 

AVIs.,  Oshkosh — Morgan  Lumber  Co.  awarded  contract  for 
masonrv  for  warehouse  to  C.  R.  MYERS  &  SONS  CO.  Noted 
Apr.   27. 

>Vis.,  Shelioygan — -Contract  for  2-story  factory  for  Home 
Securitv  Co.  awarded  to  GUENTHRR  &  SON,  7612  Huron  Ave. 
Estimated   cost,    $27,000.      Noted   Api-.    6. 

lon-a,  Burlington —  (Official)  — Chicago.  Burlington  & 
Quincv  Railroad  Co  awarded  contract  for  300xn00-ft.  locomo- 
tive shop  to  WESTINGHOUSE,  CHURCH,  KERR  CO.,  37  Wall 
St.,  New  York,  N.  Y.  T.  E.  Calvert,  547  West  Jackson  Blvd.. 
Chicago,  111.,  Ch.  Engr,     Noted  May  4. 


Iowa,  DcM  Moines — Des  Moines  Gas  Co.  will  build  1-story, 
30x30-ft.   condensing  plant  by  day  labor. 

Iowa,  Des  Moines — Charles  Hewitt  &  Son  awarded  contract 
for  addition  to  warehouse  to  A.  H.  NEUMAN  &  CO.,  Hubbell 
lildg.     Estimated  cost.  $100,000.     Noted   Dec.  2. 

Minn.,  Ked  Wing — Concrete  Steel  Co.  awarded  contract  for 
1 -story.  50xlO0-ft.  warehouse  to  J.  F.  HOHLOCK,  311  Federal 
Bldg. 

Kan.,  Hutchinson — Contract  for  100,000-bu.  grain  elevator 
for  Petit  Grain  Co.  awarded  to  FINTON  CONSTRUCTION  CO., 
St.  Louis,  Mo.     Noted  Mar.   23. 

.Meli.,  Lincoln — Contract  for  2-8tory.  60xl50-ft.  warehouse 
for  Standard  Oil  Co.  awarded  to  W.  J.  ASSENMACHER  &  CO. 
Estimated  cost,  $30,000.     Noted  Mar.  30  and  Apr.  27. 

Neb.,  Omaha — Contract  for  bakery  for  Burns  Bakery  Co.. 
20th  and  Cunnings  St.  awarded  to  PARSONS  CON.STRUCTION 
CO.,    600    Barker   Blk. 

.\eli.,  Omaha — Contract  for  2-story,  19x90-ft.  bakery  for  E. 
Roknick,  2710  Farnam  St.,  awarded  to  ALEXANDER  BECK, 
204    Kelinc    Bldg.      Estimated    cost,    $12,000.      Noted    Apr.    20. 

Mo..  Moberl}' — Contract  for  bakery  for  Lewis  Klein  awarded 
to  S.  M.  LAMBERT,  Moberly.  Estimated  cost,  $25,000.  Noted 
Feb.   17. 

Mo.,  St.  Louis — Contract  for  2-story,  50xl65-ft.  addition  to 
laundry  for  J.  Arthur  Anderson,  3960  62d  St.,  awarded  to 
JULIUS  H.  WISE,  Victoria  Bldg.  Estimated  cost,  $40,000. 
Noted   Feb.   10  and  17. 

Tex.,  Dallas — Contract  for  4-story,  55xl20-ft.  warehouse 
for  Dallas  .Storage  and  Warehouse  C^o.  awarded  to  GUIDBRA 
&  BELL,   Dallas.     Estimated  cost,   $30,000. 

Tex.,  Houston — Anderson,  Clayton  &  Co.  awarded  contract 
for  reinforced-concrete  factory  to  HARTON  &  HARTON, 
Houston.     Estimated  cost,  $83,000. 

Tex.,  Houston — Contract  for  2-story  warehouse  for  B. 
Deutser  Furniture  Co.  awarded  to  COTTAGE  CONSTRUCTION 
CO.,   Houston.      Estimated   cost,   $22,700.      Noted   Apr.   6. 

Ore.,  Portland — Contract  for  2-story  garage  at  Couch  St. 
and  Broadway  Ave.  for  Chanslor  &  Lyon  Co.  awarded  to  LUCK 
&    DANCJERPIELD.       Estimated    cost,    $20,000. 

Calif.,  I  OS  Angeles — Harris  Newmark  Co.  awarded  contract 
for  5-story  reinforced-concrete  automobile  building  at  11th 
and  Hope  St.  to  LEONARDT  &  PECK,  H.  W.  Hellman  Bldg. 
Estimated   cost,   $105,000.      Noted    Feb.    17. 

Calif,  I/os  Angeles — Contract  for  2-story  Class  "C"  factory 
at  Santa  Fe  Ave.  and  Cheney  .St.  for  Van  Vorst  &  Berman 
awarded  to  ALTA  PLANING  MILL  CO.,  830  McGarry  St..  at 
$35,000. 

Calif.,  Oakland — V.  K.  Sturgis  Co.  awarded  contract  for 
1 -story  factory  on  Foothill  Rd.  to  CHRISTENSEN  BROS.,  237 
Wayne  Ave.,  at   $12,795. 

Calif.,  O.vnard — CoQtract  for  3  reinforced-concrete  ware- 
houses for  American  Beet  Sugar  Co.  awarded  to  LEONARDT 
(S-  PECK,  H.  W.  Hellman  Bldg.,  Los  Angeles.  Estimated 
cost,  $100,000. 

(lue.,  Sherbrooke — Contract  for  machine  shop  for  Canadian 
Rand  Drill  Co.  awarded  to  ANGLINS,  LTD.,  Montreal.  Esti- 
mated cost,  $22,000. 

Ont.,  Gait — Contract  for  addition  to  plant  of  Goldie  & 
JlcCulloch  awarded  to  SECORD  &  SON,  Brantford.     Estimated 

cost,   $100,000. 

Ont..  Stratford — Contract  for  addition  to  plant  of  Williams 
Trow  Knitting  Co.,  St.  Patrick  and  Erie  St.,  awarded  to 
METAL  SHINGLE   AND  SIDING   CO.,    Preston.      Noted   Mar.   23. 

FEDERAL  GOVERNMENT  WORK 
Proposed  Work 
Conn.,    Middletown — Post    Office — Bids    will   be    received    by 
James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington,   D.   C,    until    3   p.m.,   June   16,    for   U.   S,   post   office   at 
Middletown. 

Conn.,  Putnam — Post  Office — Bids  will  be  received  by  James 
A.  Wetnioie,  Act.  Superv.  Arch.,  Treasury  Dept.,  Washing- 
ton. D,  C,  until  3  p.m.,  June  20,  for  U.  S.  post  office  at  Put- 
nam. 

N.  v..  Fire  Island — Building — Plans  and  specifications  being 
prepared  by  Navy  Department,  Washington,  D.  C,  for  chief 
operator's   quarters   at   Naval    Radio   Station.    Fire    Island. 

N.  Y.,  New  York — Borings — Navy  Department  plans  to  con- 
struct dry  dock  at  New  York  Navy  Yard  and  will  soon  ask 
prices   on    borings. 

N.  Y.,  New  York — Fire  Control  Station — Bids  will  be  re- 
ceived at  U.  S.  Engineer  Office,  Room  707,  Army  Bldg.,  39 
Whitehall  St.,  until  noon.  May  25,  for  fire  control  station  and 
accessories   in    new    Sth    Coast    Defense   Armory. 

N.  Y.,  New  York — Paving — Plans  and  specifications  being 
prepared  by  Navy  Department,   Washington,  D.  C,   for  paving 

at  Navy  Yard.  New  York. 

N.  Y.,  Tompkinsville — Repairing  Wharves — Bids  will  be  re- 
ceived by  J.  T.  Yates,  Lighthouse  Inspector,  Tompkinsville, 
until  2  p.m.,  June  1,  for  repairing  fender  and  wharves  at  Gen- 
eral  Lighthouse   Depot,   Tompkinsville. 

Penn.,  Philadel|>hia — Dredging — Plans  and  specifications 
being  prepared  bv  Navv  Dep.artment  for  dredging  at  Phil.a- 
delphia  Navv  Yaid.  In  connection  with  proposed  dry  dock 
at  Philadelphia  Navy  Yard.  Navy  Department  will  soon  ask 
prices   for   borings  at   suggested    site. 

Md.,  Baltimore — Dredging — Bids  will  be  received  at  U.  S. 
Engineer  Office.  Baltimore,  until  1  p.m.,  June  15,  for  dredging 
in    Patapsco    River.      (See    adv). 

Va.,  Norfolk — Coal — Bids  will  be  received  at  U.  S.  Engineer 
Office,  Custom  House,  Norfolk,  until  noon,  June  12.  for  fur- 
nishing about  3.000  tons  of  bituminous  coal.      (See  adv). 
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•4.  <■.,  <  linrU-Mloii  Uu.Uh  nml  SIk-Ivi-b  — MIiIh  will  lio  rfcelvoj 
l>V  l.lKlilhiitiHi'  IiiHiii'ftni,  Chill  liNloii  tinlll  iiiiiiii,  Miiv  :!0,  ri>r 
rui'iilNliliih'  "I'll  Mil. ft.  «f  NtaiiiliirillxiMl  Htol  ijicUh  unci  Hhi-lvott 
h  ft.  IiIkIi  liiillt  on  unit  |iilnil|ili'.  for  iih<-  In  Mtm  iIiouhc.  (Him< 
ikIv) 

I'niiaiiin  Mlnc'llunoouM  Ktl|i|>lli'H  IMiIn  will  Im.  loci'l vimI  by 
MiiJ.  M.  I.  Ilniwn.  <li>n.  I'ur.  nilli-.T.  riiniiiiiu  Ciinul.  WiiMh- 
liiKlon.  I»  ('.  until  10:30  ii.in.,  May  HO,  fin  furnlMhliiK  ihIhcuI- 
liini'oUM    HU|M>II<-H. 

I'nnnnia-  MlHocllnnvuuii  Hupiillon — IIIiIh  will  lii>  rccolvoil  by 
MiiJ.  K,  I.  Ill-own,  tJon.  Pur.  Oltlour,  I'ananiii  Canal.  WiiHh- 
Inttton,  I).  C.,  until  10:30  a. in..  May  2«,  f.n  f iii  iiIhIiIiik  iiiIm- 
oi'llanuouR  aupplU'H. 

Bids    In    nnil    ContriictH    Awardt'd 

!N'.  v..  Hultnlt^  DumIkIiik  111. In  wi'i.-  i  itiI  v.'.l  May  10  for 
ilrrilKliiK  In  l.iikr  I'.'rli-  cnlnini'i'  to  llliicU  KixU  llarlior  anil 
Krl.'  llaNin  In  Illaik  Itock  Canal.  MulTalo.  about  !i  I  IMIO  <u.y<l. 
M'ow  nii'iiHUK-imnt  hh  follown:  II.  S.  Ki-ibauKh,  Inc.,  Tolo- 
i)hono  IIIiIk.,  2I'-j<-.;  Ciioal  LaUcB  DredKc  anil  liock  Co.,  Moi'Kan 
111. Ik.,  ati.iic:  JainoH  Stiwait  &  Co.,  Inc.,  30  Church  .St.,  Now 
Y.iik.    fir.o.       Notc.l     Apr.     13. 

Hoi.,  W  llmlnKloii-  OrcilKlnK— HI.Ih  wore  ricdvid  May  S  at 
II.  .S.  Kimlnc.T  Olllco,  Wilmington,  for  ilrcilk'lnR  Uaocoon 
Creek.  N.  .1..  from  Ulvcr  ami  Harbor  IniprovciniMil  Co.,  Phlla- 
ili'lphla.  I'cnn..  at  17''i.'.  per  cu.vil.  and  lllckardH  1  )riil«lnK  Co., 
I'bllail.lphla,    r.nn..    at    23c.    per   cu.yd.      Noted    Apr.    27. 

\n..  Norfolk— ItulldlnK  —  All  bids  received  Apr.  29  for 
buiblinK  nt  Nnvy  Y.ird,  Norfolk,  rejected.  Noted  Mar.  30 
an.l    May    -1. 

Vii..  Norfolk — nislnfectlnjr  Plant — Lowest  bids  received 
Mav  13  for  dl.-<lnfeetlnj^  plant  at  Nnvy  Yard,  Norfolk,  were  as 
follows:  It.  n.  Itlchardson  .S;  Co..  Norfolk.  $11,730;  W.  F.  Hrent, 
Norfolk.  $11.!>3I;  SlnKer-Pcnl  Co.,  Italtlniore,  Md..  $14,533. 
Noted  .\pr.   20. 

W.  Vn..  KikliiH — Post  Otilce — Lowest  bids  received  May  8 
for  IT.  s.  post  olIlc«>  at  IClklns.  (n)  limestone,  (b)  sandstone, 
were  as  follows:  W.  H.  KIssell  &  Co..  New  York,  N.  Y..  (a) 
$111. (too.  (b)  $llfi.600;  Westchester  KnulneerinK  Co..  White 
PInin.s.  N.  Y..  (a)  $112,470.  (b)  $118, ."iOO;  Wise  Granite  and 
Construction  Co.,  Richmond.  Va.,  (a)  $11S,4!10,  (b)  $122,000. 
Noted   .Mar.   23. 

Wyo.,  Powell — Structures — Rids  were  received  by  U.  S. 
Reclamation  Service  May  3  for  structures  on  Shoshone  Project 
(a)  Schedule  1.  (b)  Schedule  2.  as  follows:  Threet  Bros.  & 
Jollev.  Lovell.  (a)  $16,2.")n:  Security  Bridge  Co.,  Minneapolis, 
Minn",  (a)  $lr.,73.^,  (b)  $40,541;  Cates  &  Stebbins,  San  Diego, 
Calif.,    (a)   $15,292,    (b)    $38,615.     Noted  Apr.   6. 

Cnllf..  Onkland — Dredging — Contract  for  dredging  In  Oak- 
land Harbor  awarded  to  AMERICAN  DREDGING  CO.,  San 
Francisco,   at   $37,596. 

CANALS,  DITCHES  AND  IRRIGATION 

Proposed  Work 

I..n.,  Crowley — Drainage — Election  will  be  held  May  31  to 
vote  on  $30,000  bonds  for  drainage  sy.stem  to  reclaim  30.000 
:icres  in  Acadia  Parish,  -known  as  4th  Ward  Drainage  District 
No.  1,  to  be  drained  by  gravity  method  with  about  22  mi.  of 
open  ditches.  Estimated  cost  of  entire  project  $100,000.  Noted 
Mar.    16   and    30. 

III.,  Princeton — Drainage — Bids  will  soon  bo  received  for 
improving  Green  River  Drainage  System  for  Green  River 
Special    Drainage    District.      Estimated    cost,    $15,000. 

S.  D.,  .Armour — Drainage — Bids  will  be  received  until 
noon.  Mav  26,  by  County  Auditor  for  open  ditch  for  Simpson 
Lake  Drainage  District.  Dakota  Engineering  Co.,  Mitchell, 
Engr. 

Bids  In  and  Contracts  Awarded 

DeU  Wlliiiington — River  and  Harbor  Improvement  Co., 
Philadelphia,  I'enn.,  at  S.9c.  per  cu.yd..  submitted  lowest 
bid   for  dredging  Smyrna   River. 

Ind..  nrnzil — Ditch — Contract  for  cleaning  and  repairing 
Laffertv  Ditch  awarded  to  DORSET  &  SHIELDS.  Terre  Haute. 
Noted    Mar.    23. 

Ind..  Crown  Point — Ditch — Contract  for  Eagle  Creek  Ditch 
awarded   to  LOVE  &  HEWITT. 

Ind..  Grabill — Ditch — Contract  for  Benward  Ditch  in  Eel 
River  Township  awarded   to  AMOS  FOUST,  Ft.   Wayne. 

Ind.,  Hochoster — Ditch — Contract  for  J.  Frank  Shine  Ditch 
awarded  to  WILLIAM  BROWN,  Hebron,  at  $7,200. 

Mich.,  Glndwin  —  Drainage  —  Contract  for  widening  and 
deepening  Larabie  Drain  awarded  to  DEFORD  &  CARROL, 
at    $20,000. 

Mich.,  Mt.  Clemens — Drainage — Contract  for  McBride  Drain 
awarded  to  HUGHETT  &  BINKLE.     Estimated  cost,  $10,000. 

III.,  Ellisville — Ditch — Contract  awarded  to  OLIVER  WIND- 
SOE  AND  WILLIAM  KELLEY  for  drainage  ditch  on  Oleion 
Farm. 

Iowa.  Council  BlnHs — Drainage — Drainage  Board  awarded 
contract  for  Allen  Creek  Extension  to  MORROW  &  BRIGGS, 
Omaha,   Nob. 

lown,  Des  Moines — Ditch — Contract  for  Ditch  No.  13,  37,- 
000  cu.vd.  excavation,  awarded  to  J.  McKILLIP  CON.STRUC- 
TION  CO..  Waterloo.     F.  J.  Alber,  Audr.     Noted  Apr.  20. 

Iowa,  Garner — Drainage — Contract  for  work  in  Drainage 
District  No.  57  awarded  to  BERKLAND  &  LITTELL,  Eagle 
Grove,  at  $14,751.     Noted  Feb.   17. 

Mc  Loni-siaua — Drainage — Contract  for  drainage  district 
awarded  to  WILLS  &  SON,  St.  Louis,  and  BOATMAN  &  CO., 
Mexico.     Noted  Dec.   9. 

Calif.,  Alpaush — Irrigation — Contract  for  Irrigation  work 
for  Alpaugh  Irrigation  District  awarded  to  McCLENAHAN- 
KIONER-CARTER  CO.,  Rialto  Bldg.,  San  Francisco,  at  $165,- 
015.      Noted    Mar.    16. 


MISCELLANEOUS 
Proposed  Work 

ritiiii.,  New  ilnvrn  -  VV'hiirf  -  City  cnntcmplnten  $250,000 
bond  iMMUe  for  exlen.llng  New  Haven  public  wharf.  CharlcH 
K.  .Iiiliii.   Secy.   Chamber  of  Coniiiierce. 

N.  \..  \ew  lork-  (  llorougli  of  Manhattan)  — (OITIclal)  — 
Station  KlnlMh  Work  -Itlils  will  be  receive. 1  until  11:;I0  a.m.. 
.Mine  1,  by  Piiblli-  Service  CommlHHlon  of  l.'IrMi  Dlstrlit.  120 
llroadway,  for  Htatloii  Ilnlsh  work  on  6  HtatloiiH  on  Seventh 
y\ vinne-Lexlngton  Avonui'  Rapid  Transit  U.K.  In  Horouglis  of 
Maiiliatlaii    and    Kronx. 

N.  J.,  .lorm-y  f'lty — Fire  IlouHO— Plans  being  prepared  by 
C.  H.  Z.ImIii,  75  Montgomery  St.,  for  3-Mtory,  7r)XlOO-ft.  reln- 
foi  .•eil-eonci  etc  (Ire  house  at  PallHadc  Av.-.  and  CongrosH  .St. 
for    Public   Safety    IJeiiartinent   of  Jirsey   City.      Noted    I''eb.   24. 

Peiin..  Mendvlllr^ — Miirkot  Houho — Plans  jirepari'd  by  Kd- 
war.l  .1.  Weaver,  Arch.,  McDowell  Hldg.,  .Sharon,  for  1 -story, 
50xS0-fl.   market   house    for  city.      EHtimated   cost,   $20,000. 

i'rnii.,  Speeeevlllr — lOllmination  of  fJrade  Crossing — High- 
way Depailm.nt  oillclals  and  Pennsylvania  R.ll.  OlMcials 
agreed  to  relocate  .Stale  Highway  Houte  No.  1  from  Speeci'- 
ville  to  Claiks  Ferry.  4  nil.,  to  replace  d.'ingeious  narrows 
between  railroad  and  .Susiiuehann;i  River,  including  35  ft. 
roadway  with  retaining  wall  and  elimination  of  grade  cross- 
ing. 

W.   Vn..   Mt.  de  Chnntfl — (Wheeling   riost   offlce) — Elimina 
tlon   of   grade   crossing — lialtlmore    &   Ohio    Railroad    Co.    will 
coiipeiate  with  County  Commissioners  In  elimination  of  grade 
crossing  west  of  Mt.  de  Chantel.     F.  L.  Stuart.  Baltimore.  Md., 
Ch.    l';ngr.      Baltimore   &   Ohio   Railroad    Co. 

tin.,  Atlanta — Underpass — Bids  will  soon  be  received  for 
underpass  .'it  South  Prvor  St.  for  Southern  Ry.  and  citv.  Es- 
timated cost,  $65,000  of  which  the  railway  will  jiay  $35,000. 
W.  H.  Wells,  Washington,  D.  C,  Ch.  Engr.  Southern  Ry.  R. 
M.  Clayton,  City   lOngr.     Noted  Mar.   2. 

Ga.,  Savannah — Flood  Gates — Bids  will  be  received  until 
noon.  May  25,  by  E.  Reuben  Butler,  Clk.  County  Court,  for 
reinforced-i'oncrete  flood  gates  at  outlet  of  Placentio  Canal. 

Ky.,  I'aduenh — Park — Park  Commission  ijlans  to  Improve 
105-acre  tract  bought  by  city  for  park.  L.  A.  Washington, 
City  Engr. 

Ohio,  Cleveland — (East  Cleveland) — Fire  Station — Bids  will 
be  received  about  June  1  for  2-storv  fire  station  on  Hayden 
Ave.  Estimated  cost,  $10,000.  M.  J,  Herbert,  Dir.  of  Pub,  Ser. 
Noted  Jan.   13. 

Iowa.  MaNon  City — Subway — City  contemplates  subway  on 
West  5th  St.  over  tracks  of  Chicago,  Rock  Island  and  Pacific 
Ry.  and  under  tracks  of  Chicago,  Great  Western  R.R.  and  Chi- 
cago &  Northwestern  Ry.  W.  E.  Williams,  Asst.  Engr.  Iowa 
State  Highway  Com. 

Ark.,  Cabot — Park — Town  Council  purchased  site  compris- 
ing  former    high    school   grounds   and    plans    park. 

Tex.,  Kookport — Pavilion — Press  reports  state  several  citi- 
zens contemplate  pavilion  on  beach  at  foot  of  Market  St.  Es- 
timated cost,  $30,000.  Andrew  Sovenson,  Mgr.  of  Port  Bay 
Club  House,   interested. 

Tex.,  W'nxahachie — Levee — Citizens  voted  $110,000  bonds  for 
Ellis  County  Levee  District  No.  3.  Proposed  levee  will  pro- 
tect from  overflow  several  thousand  acres  of  Trinity  River 
bottom  land. 

Ariz.,  Ray — Flood  Protection — Bids  will  be  received  by  L.  S. 
Cates.  Gen.  Mgr.,  Ray  Consolidated  Copper  Co.,  until  noon, 
June  10,  steel  sheet  pile  bulkhead  and  reinforced-concrete  re- 
taining wall  at  Ray. 

Bids   In   and    Contracts   Awarded 
Mass.,    Boston — (South    Boston) — Bulkhead  —  Contract     for 
bulkhead     along     Northern     Ave.     Extension,     South     Boston, 
awarded    to   W.   H.   ELLIS   &   SON  CO.,    479   Meriden   St.,    East 
Boston,    at    $25,0i<5.      Noted    Apr.    6   and    27. 

N.  Y.,  BufTalo — Marine  Tower — Contract  for  marine  tower 
for  connecting  Terminal  Elevator  awarded  to  MONARCH 
ENGINEERING  CO.,  Chamber  of  Commerce  Bldg.  Estimated 
cost,   $50,000. 

N,  Y.,  New  York — (Borough  of  Brooklyn) — Subway — Bids 
were  received  by  Public  Service  Commission,  May  16,  for  con- 
struction of  Section  4,  Route  8,  a  part  of  14th  St. -Eastern 
Rapid  Tran.sit  System  from  Mason  &  Hanger  Co.,  Van  Cort- 
land Park  (Manhattan),  $1,847,000:  John  C.  Sullivan,  $2,016,- 
000;  Rodgers  &  Hagerty,  Inc.,  $2,123,000;  Degnon  Contracting 
Co.,  $2,156,000;  F.  C.  Cranford,  Inc.,  $2,161,000;  Oscar  Daniels, 
Inc.,  $2,325,000;  T.  A.  Gillespie  Co.,  $2,400,000;  E.  E.  Smith 
Contr-icting  Co.,  $2,460,000;  Patrick  McGovern  &  Co.,  $2,545,- 
000;  Smith,  Hauser  &  Maclsaac,  Inc.,  $2,687,000;  Underpinning 
and  Foundation  Co.,  $2,727,000.  The  above  are  unofficial  totals. 
Noted  Apr.  27. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Oflficial) — 
Freight  Shed — Contract  for  freight  sheds  with  appurtenances 
on  bulkhead  and  piers  at  foot  of  West  56th  and  57th  St., 
North  River,  Contract  No.  1509,  Classes  1  and  2  awarded  to 
PENNSYLVANIA  STEEL  CO.,  71  Broadway,  at  $513,537.  Noted 
Apr.   13   and   27. 

N.  J.,  Sea  Bright — Jetties — Central  Railroad  of  New  Jersey 

awarded  contract  for  series  of  jetties,  200-ft.  long  and  300- 
ft.  apart,  in  Highland  Beach  Section  to  ANDERSON  & 
WHEELER,  1553  Richmond  Terrace,  West  New  Brighton,  S.  I., 
N.    Y.      Estimated    cost,    $60,000. 

Penn..  Fern  Rock — (Philadelphia  post  offlce) — Bag  and 
Truck  House — Contract  awarded  to  MITCHELL  BROS.,  2125 
Race  St..  Philadelphia,  for  bag  and  truck  house  for  Philadel- 
phia &  Reading  Ry. 

Ala.,  Montgomery^Bathing  Pool  —  Contract  for  dam  and 
small  hydro-electric  plant  and  bathing  pool  for  Duncan  May 
in  connection  with  an  amusement  park  awarded  to  STUART 
&  MONK. 

Miss.,  Tallula — Levee — Contract  for  150,000  cu.yd.  of  emerg- 
ency levee  work  at  Claggett,  Tensas  Parish,  awarded  to 
JONES  &  NICHOLSON,  at  $15.40  per  yd. 
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Ohio,  Cleveland — Terminal — Contract  for  citv-Ievel  freiKht 
terminal  on  West  !)th  St.  for  (Jeorpe  T.  Bishop  and  associates 
awarded  to  TUnNKH  roNSTFtUCTION  CO..  Huffalo,  N.  Y. 
Estimated    cost,    $1,0(10,(100. 

111.,  Dixon — Tunnel — Contract  for  tunnel  to  connect  build- 
ings at  State  Colony  for  Epileptics  awarded  to  W.  M.  ALLEN, 
Peoria,    at    $RS,000. 

Tex..  HftiiNton — Wharf — City  Council  awarded  contract  for 
Municipal  Wharf  No  4  to  HORTON  &  HOUTON,  Houston,  at 
$259,400.     Noted  May   11. 

AViiNh,,  Seattle — Terminals — Contract  for  docks,  ferry  slips, 
etc.,  at  Vashon  Island  awarded  to  J.  A.  McEACKEUN  CO.,  at 
$32,9!!.').      Byron    Phelps,    Clk.    County    Comrs.      Noted    Apr.    27. 

Ore.,  AKtorin — Mausoleum — Contract  for  mausoleum  for 
Portland  Mausoleum  Co.  awarded  to  C.  L.  HOUSTON,  Astoria. 
Estimated  cost.   $30,00().     Note<l   Dec.   2. 

Calif.,  1.0S  AiiKPles — Bathhouse — Contract  for  2-story  bath- 
house on  Grand  Ave.  for  J.  Francis  Potter  awarded  to  WIL- 
LARD    cfe   BRENT.      Estimated    cost,    $.50,000. 

BUILDINGS 
Proposed  Work 


R.  I.,  IlriMtol — Bids  will  be  received  al)out  Ma.y  25  by 
Clark  &  Howe,  Arch.,  Turks  Head  Bldg.,  Providence,  for  2- 
story,    37xll8-ft.   school.      Estimated   cost,   $65,000. 

Conn.,  Middletonn — (Ollicial) — Bids  will  be  received  by  J. 
S.  Porter,  Chn.,  Jliildletown  National  Bank,  until  May  25  for 
bank  buildinR  on  Main  St.  Walter  P.  Crabtreo,  New  Biitain, 
Arch.      Noted    Mar.    30. 

W.  Vn.,  AVar«oo«l — Bids  will  be  received  until  May  20  by 
Board  of  Education  of  Liberty  District  for  2-story,  100x125- 
ft.    high    school.      Estimated    cost,    $75,000.      Noted    Feb.    3. 

Oliio,  Kent — Bids  will  be  received  by  Board  of  Trustees  of 
Kent  State  Normal  School  until  May  20  for  woman's  dormi- 
tory.    Jolin  A.  McDowell,  Secy,  of  Board.     Noted  Apr.  27. 

Ohio,  PerrysliuFK — Bids  will  be  received  until  noon,  May 
20,  bv  Charles  H.  Van  Norman,  Clk.  Bd.  of  Education,  for  pur- 
chase of  $41,000  bonds  for  school.     Noted  May   11. 

AVis.,  Milwaukee — Bids  will  be  received  about  May  22  by 
Herbst  &  Huf.schmidt,  Arch.,  Caswell  Blk.,  for  2-story,  30x120- 
ft.  bank  building  at  Cth  Ave.  and  Mitchell  St,  for  Mitchell 
Street  State  Bank.      Estimated  cost,   $50,000. 

Iowa,  Dow  City — Bids  will  be  received  until  May  26  by 
Consolidated  School  District  for  3-story,  7Sxl45-ft.  school. 
Estimated  cost,  $75,000.  E.  L.  Barber.  Dennison,  Arch.  Noted 
Jan.    13   and    Apr.    13. 

Iowa,  Sioux  City — (Official) — Bids  will  be  received  until 
May  20  for  dormitory  for  Trinity  College.  Estimated  cost, 
$50,000.  William  L.  Steele,  592  United  Bank  Bldg.,  Sioux 
City.   Arch.   Noted  May  4. 

Okla.,  Woodward — Preliminary  plans  being  prepared  by 
C.  D.  Hill.  Arch.,  Dallas,  for  city  hall.  Election  will  soon  be 
held  to  vote  on  $50,000  bonds  for  same. 

N.  M.,  Albuquerque — Bids  will  soon  be  received  by  Board 
of  Regents  of  University  of  New  Mexico  for  science  building. 
Estimated    cost,    $80,000. 

Calif.,  Culver  City — Plans  being  prepared  by  Oliver  P. 
Dennis,  Arch.,  for  grammar  school.  Citizens  voted  $55,000 
bonds  for  school. 

Calif.,  Uioliinond — Richmond  High  School  Board  plans  ad- 
dition   to    Union    High    School.      Estimated    cost,    $64,000. 

Bids    In    and    Contracts    Awarded 

Mas.s.,  Cambridge — Contract  for  4-story.  40x74-ft.  frater- 
nity house  for  Phi  Beta  Upsilon  awarded  to  JOHN  H.  KEL- 
LAR,   Auburndale,    Mass.      Estimated   cost,    $50,000. 

MaHN.,  <luine}- — Following  bids  were  received  May  3  for 
school  building:  McGahey  &  O'Connor,  at  $171,944;  C.  S. 
Cunningham  &  Sons  Co.,  $172,000;  Kennedy  &  Paterson.  at 
$173,000.  Cleveland  &  Godfrey,  15  Beacon  St..  Boston,  Arch. 
Noted  Apr.  27. 

R.  I.,  Howard — C.  P..  Maguire  Co.,  Turks  Head  Bldg.,  sub- 
mitted lowest  bid  for  hospital  for  state.  Estimated  cost, 
$200,000.  Martin  &  Hall,  Union  Trust  Bldg.,  Providence,  Arch. 
Noted   Apr.   6. 

R.  I.,  Providence — Contract  for  Calvary  Episcopal  Church 
awarded  to  H.  L.  HEMINGWAY  &  CO.,  Boston,  Mass.  Esti- 
mated   cost.     $50,000. 

Conn.,  filreenwrieh — Contract  for  building  for  Greenwich 
Trust  Co.  awarded  to  C.  T.  WILLS,  INC.  Estimated  cost.  $125,- 
000.      Noted    Jan.    27. 

Conn.,  New  Haven — Contract  for  10-story  building  for 
Southern  New  England  Telephone  Co.  awarded  to  SPERRY  & 
TREAT  CO.     Estimated  cost,   $600,000. 

IV.  v.,  AII»any — Contract  for  13-story  addition  to  hotel  for 
Frederick  W.  Rockwell,  Ten  Eyck  Hotel,  awarded  to  AM- 
STERDAM BTTILDING  CO.,  140  West  42nd  St.,  New  York. 
Estimated   cost,   $1,100,000.     Noted   Mar.   23. 

N.  Y.,  New  York — (Borough  of  Brooklyn — Contract  for  3- 
story,  100x1  60-ft.  school  at  4th  Ave.  and  8th  St.  for  St.  Thomas 
Acquinas  Church  awarded  to  P.  J.  BRENNAN  &  SON,  624 
Madison   Ave.,   Manhattan. 

N.  Y.,  New  York — (Borough  of  Queens) — Contract  for  2- 
story,  6nxll5-ft.  school  at  Greenwood  and  Brandon  Ave., 
Richmond  Hill,  L.  I.,  for  Church  of  Holy  Child  awarded  to 
FRANK  DROESCH,  Woodhaven,  L.  I.  Estimated  cost,  $55.- 
000. 

N.  Y..  Port  >VashinKton — Board  of  Education  awarded  con- 
tract for  addition  to  school  on  Flower  Hill  Ave.  to  KELLY 
CONSTRUCTION  CO.,  45  Warburton  Ave..  Yonkers.  Esti- 
mated cost.  $100,000.     Noted  Apr.  6  and  20. 

N.  Y.,  .Spring  Valley — (Official) — General  contract  awarded 
to  WARREN  B.  EYRICH.  Grantwood,  for  garmmar  school  for 
Board  of   Education.     Estimated  cost,   $40,000.     Noted   Mar.   16. 


2-    and    3-story, 
Estimated   cost, 


Penn.,  Northampton — Board  of  Education  awarded  contract 
for  school  to  SHAMOKIN  LUMBER  CO.,  Shamokln.  Esti- 
mated   cost,    $50,000.      Noted    Mar.    30. 

Penn.,  liniontown — Contract  for  Park  School  awarded  to 
VINTON  &  LYONS,  Uniontown,  at  $56,947.     Noted  .Mar.  2. 

Penn.,  Woodlawn — Contract  for  school  for  Board  of  Edu- 
cation awarded  to  WALLIS  &  CARLEY  CO.,  Sharon,  at  $63,168. 
Noted    Apr.    27. 

Va.,  CharlotteMvilie — (Otflcial) — Contract  for  2-story,  130x 
140-ft.  chimical  laboratory  for  University  of  Virginia  award- 
ed to  FULTON  BRICK  WORK.S.  Richmond.  Estimated  cost, 
$86,000.      Noted    Apr.    6    and    20. 

Tenn.,  f;reenville — Contract  for  Greene  County  courthouse 
awaided  to  WILLIAM  M.  BOSTWICK.  Jefferson  City,  at  $50,- 
000.      Noted   Jan.    13   and   Mar.   9. 

Ky..  \\'lnoheHter — Clark  County  Hospital  Association  re- 
jected all  bids  for  hospital  building.  Estimated  cost  $50,000. 
J.   \V.  Crone,   Winchester,  Arch. 

Ohio,  Cleveland — Contiact  for  school  on  Fowler  Ave.  for 
Schauffler  Mission  Training  School  awarded  to  ALEXANDER 
BROS.,  323  Williamson  Bldg.  Estimated  cost.  $75,000.  Noted 
May  4. 

Ohio,  ColumbuH — (Official) — Contract  for  Plumwood  School 
awarded  to  MARTIN  CONSTRUCTION  CO..  Columbus,  at 
$46,000.      Noted    Nov.    11. 

Ohio,  GailipollN — Contract  awarded  to  S.  I.  HENKE  &  .SON, 
Lancaster,    for    2    dormitories.    "D"    and    "E". 
66xl38-ft..   for  State  Hospital   for   Ei)ileptics. 
$70,000  each.     Noted   Nov.   18  and   Apr.   13. 

Ohio.  Orient — Contract  for  2-  and  3-story,  66xl38-ft.  dormi- 
tory, "B",  for  Custodial  Farm  awarded  to  BERT  F.  SMITH, 
1449  Fair  Ave.,  Columbus.     Estimated  cost.  $70,000. 

Ohio,  Knvenna — General  contract  awarded  to  P.  L.  FRANK 
CONSTRUCTION  CO.,  Ravenna,  for  2-story.  76xl04-ft.  church 
and  Sunday  school  for  First  (Christian  Congregation.  Esti- 
mated cost,   $40,000.     Noted  Dec.   16  and  Jan.   13. 

Ind.,  Indianapolis — Railroad  Men's  Building  and  Savings 
Association  awarded  contract  for  2-storv,  70xl00-ft.  bank  and 
office  building  to  HALL-CURRY  CONSTRUCTION  CO.,  819 
Board   of  Trade  Bldg.     Estimated   cost.   $50,000. 

Ind.,  Lafayette — Contract  for  school  building  for  Purdue 
College  awarded  to  LESLIE  COLVIN,  Anderson,  Ind.  Esti- 
mated   cost,    $75,300. 

Ind.,  New  Albany — Contract  for  6-story,  75xl20-ft.  bank 
and  office  building  for  German-American  Realty  Co.  awarded 
to  ALFRED  STRUCK  CO.,  Chestnut  and  Garden  St.,  Louisville, 
Ky.      Estimated  cost,   $200,000.     Noted   Feb.    17   and   Mar.   2. 

111.,  P'reeport — Contract  for  7-story,  40xl20-ft.  bank  build- 
ing for  State  Hank  awarded  ANTON  ZWACK,  Dubuque.  Iowa. 
Estimated  cost,   $150,000.     Noted   Nov.   25   and   Feb.   24. 

111.,  Marion — Contract  for  bank  building  for  First  Na- 
tional Bank  awarded  to  ENGLISH  BROS..  Champaign,  at  $41,- 
000. 

111.,  Roekford — Contract  for  4-storv  hospital  for  Swedish- 
American  Hospital  awarded  to  AUGUST  HOLM,  Rockford.  Es- 
timated cost,   $100,000.    .Noted  F>b.   24   and  Apr.   13. 

Wi.s.,  .Vppleton — Outagamie  County  Training  School  Build- 
ing Committee  awarded  contract  for  2-story  building  to 
REYNOLDS  &  VALENTINE,  Green  Bay. 

Wis.,  CoIumbuM — Contract  for  building  for  First  National 
Bank  awarded  to  A.  M(KJRMAN  &  CO.,  499  Minnesota  St..  St. 
Paul.   Minn. 

Wis.,  Port  IVaMhlngton — Low  bidder  for  2-story  school  for 
St.  Marys  Church  was  Joseph  Schramka.  at  $43,300.  Noted 
Apr.   20. 

WI.S.,  Wau.sau — Marathon  County  Commissioners  awarded 
contract  for  tuberculosis  sanitarium  to  F.  W.  KRAUSE.  Esti- 
mated cost,  $65,000.     Noted  May  11. 

^^'i.«).,  ^VilliamH  Bay — Contract  for  high  school  awarded  to 
MATT  REWALD.  Burlington,  Wis.  Chandler  &  Park,  Racine, 
Arch.     Noted  Apr.  27. 

Iowa,  Audubon — Board  of  Education  awarded  contract  for 
2-story  school  to  J.  P.  RIDDLE,  Creighton.  Neb.  Estimated 
cost,    $80,000.      Noted   Jan.   27. 

Iowa,  Rldora — Contract  for  3-story,  106xl49-ft.  high  and 
grade  school  awarded  to  F.  X.  WHITE,  Eldora.  Estimated 
cost,    $90,000.      Noted   Apr.    6. 

Iowa,  Sheldon — Contract  for  new  high  school  awarded  to 
INGEMANN,  CO.,  1930  St.  Anthony  Ave.,  St.  Paul,  Minn.,  at 
$65,490.      Noted    Mar.    30. 

Iowa,  Ware — General  contract  awarded  to  AVESTERN 
CONSTRUCTION  CO.,  Iowa  City,  for  2-story  school.  Esti- 
mated  cost,    $40,000.      Noted   Apr.   6. 

Kan.,  ^Vichlta — (Official) — T..0W  bidder  for  addition  to  St. 
Francis  Hospital  was  H.  I.  Ellis.  Wichita,  at  $60,000.  Cro- 
well  &  Van  Meter,  Murdock-Caldwell  Bldg.,  Arch.  Noted 
Apr.   20. 

S.  D.,  Madlxon — Contract  for  training  school  at  State  Nor- 
mal College  awarded  to  SIOUX  FALLS  CONSTRUCTION  CO.. 
Sioux   Falls,   at   $53,000. 

Tex.,  College  Station — State  Agriculture  and  Mechanical 
College  awarded  contract  for  Animal  Husbandry  Building  to 
McKENZIE  CONSTRUCTION  CO.,  San  Antonio,  at  $40,000. 
Noted  July   29  and   Aug.   19. 

Okla.,  Henryettn — General  contract  for  new  scnooi  and  re- 
pairing 2  other  schools  awarded  to  BRITTAIN  &  VOTAW. 
Holdenville.  Estimated  cost.  $40,000.  Noted  Mar.  30  and 
Apr.   13. 

Ore..  RoNeburg — Contract  awarded  to  STEBINGER  BROS., 
Portland,    at    $83,745    for    public    building.      Noted    May    11. 

Calif.,  San  FranelHco — Union  Iron  Works  awarded  contract 
for  2-story  reinforced-concrete  hospital  to  VAL  FRANZ,  185 
Stevenson  St.,  at  $43,000. 

Calif.,  San  I,enndro — Contract  for  school  in  San  Loandro 
School  District  awarded  to  McLERAN  &  PETERSON.  Sharon 
Bldg..  San  Francisco,  at  $77,880.     Noted  Dec.  9. 
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Bids  recolv.Ml  until  Jim.-  IS.  Ifllfi. 

Water  Power  at  Dam  No.  1 

STATK  OK   ILLINOIS 
THK  CANAL   COM.MISSIONKUS. 

Jollot.  Illinois. 
Sfiih'd  proposals  i-nilorsfil  "Proposals 
for  \V:it<>r  Power  Loasc  at  Hani  No.  1, 
Ji.llot.  Illinois,"  will  lie  reclvod  by  The 
I'anal  Commissioners  at  tho  olIU'i-  of  the 
Ciovernor  of  tho  Slate  of  Illinois  at 
SprlnKlli'ltl.  Illinois,  until  12:00  M..  Stand- 
ard TImo,  June  LI.  llMfi.  and  will  be  pub- 
licly opened  by  The  Canal  Commissioners 
at  a  meethiK  to  be  held  at  that  time  and 
place. 

Said  proposals  may  be  made  under 
either  or  under  both  of  two  (2)  alterna- 
tives and  shall  cover  i)aynients  and  other 
consideration  to  be  made  to  The  Canal 
Commissioners  or  their  successors  In  re- 
turn for  the  prlvilcKe  for  a  period  of 
twenty  (20)  years  from  and  after  July 
17,  1916.  of  drawing  water  for  water- 
power  purposes  from  the  Upper  Basin  of 
the  Illinois  and  Michigan  Canal  at  Dam 
No.  1.  located  in  the  DesPlaines  River 
near  Jackson  Street  in  the  City  of  Joliet. 
County  of  Will,  State  of  Illinois,  and  for 
the  use  of  certain  lots  in  Joliet.  Illinois, 
in  connection  with  said  water-power 
privileges  during  said  period. 

Under  Alternative  "A"  the  Lessee  shall 
pay  a  sum  of  Forty-One  Thousand  Dol- 
lars ($41,000.00)  in  advance,  and  in  addi- 
tion shall  pay  a  rental  quarter  annually 
to  The  Canal  Commissioners  or  their  suc- 
cessors in  return  for  the  water-power 
privilege  as  specified  in  a  form  of  lease 
attached  to  said  proposal. 

Under  Alternative  "B"  the  Lessee,  in 
return  for  the  water-power  privilege  as 
specified  in  said  form  of  lease  attached 
to  said  proposal  shall  pay  a  sum  of 
Forty-One  Thousand  Dollars  ($41,000.00) 
in  advance,  and  in  addition  shall  per- 
form two  or  more  of  certain  items  in- 
volving the  payment  of  rentals  and  the 
construction  of  locks  and  other  im- 
provements of  the  Illinois  and  Michigan 
Canal  and  the  DesPlaines  River  in  ac- 
cordance with  specifications  attached  to 
said  form  of  proposal. 

The  Canal  Commissioners  may  accept  a 
proposal  and  enter  into  a  lease  for  said 
water-power  right  under  Alternative  "A" 
or  under  Alternative  "B"  as  they  may 
elect  and  further  reserve  the  right  to  re- 
ject  any   or   all   proposals. 

All  proposals  must  be  made  upon 
blank  forms  of  proposal  furnished  by 
The  Canal  Commissioners  and  shall  be 
made  in  accordance  with  and  to  conform 
to  all  the  terms  and  conditions  set  forth 
in  "Requirements  for  Bidding  and  In- 
structions to  Bidders"  attached  thereto. 

Specifications,  plans,  forms  of  lease 
and  forms  of  proposal  and  bond  may  be 
obtained  upon  the  deposit  of  One  Hun- 
dred Dollars  ($100.00)  at  the  office  of 
The  Canal  Commissioners  at  Lockport. 
Illinois.  Said  sum  of  One  Hundred  Dol- 
lars ($100.00)  so  deposited  will  be  re- 
funded upon  the  return  of  said  plans  and 
specifications  in  good  order  on  or  before 
July  17,  1916. 

All  proposals  shall  be  accompanied  by 
cash  or  a  certified  check  drawn  on  some 
responsible  bank  doing  business  in  the 
State    of    Illinois,    in    the    sum    of   Forty- 


One  ThouHMiid  Dollars  ($41,000.00),  which 
HuniH  HO  deposited  will  be  refunded  to 
unsuccessful    bidders 

Tho  successful  biddet  will  be  ri-<|Ulred 
to  execute  an  apiiroveil  bond  In  the  sum 
of  Three  Hundred  Thousand  DoU.-irs 
($300,000.00)  for  the  faithful  performance 
of  all  of  the  terms  of  said  lease. 

THK  CANAL  COMMISSIONRRS. 
By  S.  L.  MARSHALL,  President. 
Attest: 

E,   S.  MORAHN,  Secretary. 

Lockport,  Illinois,  May  l.'i,  1916. 


Bids  received  May  24,  191fi 

Street  Paving 

DEPARTMIONT  OF  STKIOIOTS  AND  PUB- 
LIC   IMPROVEMIONTS. 
Reading.   Pa..  May   10th.   1916. 

Sealed  proposals  will  be  received  at  the 
office  of  the  City  Clerk.  Reading.  Pa.,  un- 
til 10  A.M..  Wednesday,  May  24th,  1916. 
for  the  construction  of  paving  and  ap- 
purtenances on  various  streets  in  the 
City  of  Reading. 

APPROXIMATE    QUANTITIES   OF 
PAVING 

Kind  of  Paving  Square  Yards 

Wood    Block    Paving    on    Concrete 

base    3.020 

Vitrified  Block  Paving  on  Concrete 

base    7.370 

Asphaltic  I'aving  on  Concrete  Base  33.700 
Resurf:uing  on  Concrete  Base  with 

Sheet    A.splKilt    11,300 

Repair.s   to  Sheet   Asphalt   Paving..     8,000 
Bituminous  Hound  Macadam  Paving       2.')0 

Blank  forms  of  proposals,  proposal  and 
contract  bonds,  plans,  specifications  and 
any  other  information  may  be  obtained 
at  the  ortlce  of  the  City  Engineer.  City 
Hall.  Reading,  Pa.  A  deposit  of  ten  dol- 
lars ($10.00)  will  be  required  for  plans 
and  specifications  taken  from  the  office, 
which  deposit  will  be  remitted  to  bidders 
upon  return  of  plans  before  June  1st, 
1916. 

Proposals  must  be  endorsed  as  to  the 
character  of  paving  bid  on  and  ad- 
dressed to  the  Superintendent  of  the  De- 
partment of  Streets  and  Public  Improve- 
ments, in  care  of  the  City  Clerk,  Reading, 
Pa. 

The  right  is  reserved  to  reject  any  or 
all  bids.  EUGENE  L  SANDT, 

Superintendent. 

EDMUND  B.  ULRICH,  City  Engineer. 


Bids  received  until  June  13.  1916. 

Bridge  Work 

BUREAU   OF   SURVEYS. 

DEPARTMENT   OF   PUBLIC   WORKS. 
Philadelphia.  May  16.  1916. 

Sealed  proposals  wiU  be  received  at 
Room  216.  City  Hall,  until  12  o'clock 
noon  on  June  13,  1916.  and  opened  at  that 
time  in  Room  412,  City  Hall,  for  Schedule 
A: 

Bridge  on  line  of  Bensalem  Avenue 
over  Pennypack  Creek  (3  concrete  arch- 
es, 60'-100'-60'  spans:  80'  wide.  Concrete 
retaining  walls.  Concrete  balustrade. 
Grading). 

Appropriation,   $200,000. 

Plans  and  specifications  on  file  with 
"Engineering  News."  N.  Y.  City,  or  send 
$5.00  deposit  for  return. 

Inquire   at   Room    416.   City   Hall. 
GEORGE  E.  DATESMAN,  Director. 


Bids   received   until   May   2r,,  1916. 

Intercepting  Sewer  System 

OKKiri.M,  .N'OTICK  NO.    16. 
Published   by  authority   of   the   Sewerage 
Commission  of  the  City   of  Milwaukee. 

Milwaukee.  Wis.,  April  27th,  1910. 
Sealed  proposals  for  the  construction 
of  extensions  to  the  Intercepting  .Sewer 
System  for  the  City  of  Milwaukee,  Wis- 
consin, will  be  received  by  the  Sewerage 
Commission  of  said  city  at  Its  offices  In 
the  City  Hall  until  2:00  P.M..  the  2.';th 
day  of  May,  A.D.  1916,  at  which  time  and 
place  during  the  session  of  the  said 
Commission  the  proposals  will  be  pub- 
licly opened  and  read. 

The    work    to    be    done    embraces    the 
building   of   the   following   work: 
One    inverted    siphon    about    600    feet    in 
length    to    be    built    under    the    Mll- 
wiiukee    River,    together    with    two 
shafts,      regulating      and      by-pass 
chambers,     including     valves,     cast- 
iron    pipe    and    specials    and    other 
appurtenances. 
One  valve  chamber,  including  valves  and 
other   a|)i)urtenances. 
3.'>0   lineal    feet   of   combined   sewer  con- 
sisting   of    72"    Cast-Iron    pipe    and 
48"   Reinforced-Concrete  Sewer. 
2.052   lineal    feet    of   48"    Concrete   Sewer. 
2.666   lineal    feet    of    42"   Concrete    Sewer. 
2,742   lineal    feet    of    3B"    Concrete    Sewer. 
1,047   lineal    feet    of    30"    Concrete    Sewer. 
2.266  lineal     feet     of     Terra     Cotta     pipe 
sewer  from   12"   to  18"  in   diajneter. 
together  with  all   manholes,  timber 
and   pile   foundation   and   other   ap- 
purtenances. 

The  time  allowed  for  the  completion  of 
this  contract  shall  be  fifteen  (15)  months 
from  the  date  of  the  Engineer's  notice  to 
begin  work. 

The  liquidated  damages  for  not  com- 
pleting the  work  within  the  time  above 
stated  shall,  for  each  day  in  excess  there- 
of, be  an  amount  equal  to  one-half  of 
one  per  centum  of  the  aggregate  cost  of 
the   work    embraced    in    the   contract. 

Each  proposal  submitted  must  be  ac- 
companied by  a  cash  deposit  of.  or.  in 
lieu  thereof,  by  a  certified  check  drawn 
upon  a  National  or  State  bank  or  Trust 
Company,  and  to  the  order  of  the  "Sew- 
erage Commission  of  the  City  of  Mil- 
waukee" to  the  amount  of  forty-eight 
thousand  dollars   ($48,000.00). 

All  cash  deposits  or  certified  checks 
deposited  by  bidders  to  whom  the  con- 
tract is  not  awarded  will  be  returned 
upon  application  to  the  Secretary  of  the 
Sewerage  Commission  after  the  contract 
has  been  awarded,  or  after  the  rejection 
of  all  bids.  The  cash  deposit  or  certified 
check  which  has  been  deposited  by  the 
successful  bidder  will  be  returned  to  him 
as  soon  as  the  contract  is  properly  ex- 
ecuted and  approved  by  the  City  Attor- 
ney and  Sewerage  Commission. 

Specifications  and  blank  forms  of  pro- 
posals can  be  obtained,  and  detailed 
plans  examined,  at  the  office  of  the  Sew- 
erage Commission  in  the  City  Hall,  and 
a  full  set  of  plans  will  be  sent  to  any 
contractor  upon  receipt  of  five  dollars 
($5.00).  This  sum  to  be  returned  upon 
surrender  of  the  plans  in  good  condition. 

The  Sewerage  Commission  of  the  City 
of  Milwaukee  reserves  the  right  to  reject 
any  and  all  bids  submitted. 

J.  H.  FOWLES.  Secretary. 
Countersigned: 

A.    P.    PUELICHER, 

Deputy   Comptroller. 
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RAILWAYS— STEAM  AND  IXECTRIC 
Proposed  Work 

Connecticut — Public  I'tilitics  Coninii.sxion,  New  Haven, 
granted  Connecticut  Co.  authority  to  (loul)le-track  Shelton 
Ave.  line  from  Thompson  to  Harriet  St.  and  Winchester  Ave. 
line  from  Division  to  Highland  St.  J.  K.  Punderford,  New 
Haven,  Vice-Pres.  and  (Jen.   Mgr. 

MnNNachii.scttN — Perkshire  St.  Ry.,  Pitt.sfield,  plans  to  con- 
struct new  track  on  North  St.  from  Bradford  St.  south  and 
lay  new  track  on  West  and  Tuler  St.  S.  Q.  Richmond,  Pitts- 
field,    Gen.    Mgr. 

MiiNMachusettH — City  Council.  L.ynn,  granted  franchise  to 
Bay  State  St.  Ry.  to  construct  line  on  Rock  Ave.  from  Holl- 
ingsworth  to  Grant  St.,  along  Grant  St.  to  Bay  View  Ave. 
to  pre.sent  tracks  on  Hollingsworth  St.  R.  S.  GofC,  Boston, 
Gen.  Mgr. 

Penuitylvania — Pennsylvania  R.R.  plans  to  construct  ele- 
vated track  system  through  Connellsville.  A.  C.  Shand, 
Philadelphia,   Ch.    Engr. 

Maryland — -Cumberland  Electric  Railway  Co.,  Cumberland, 
will  extend  line  on  Green  St.  G.  L.  Wellington,  Cumberland, 
Pres. 

West  VirK'iuia — Chesapeake  &  Ohio  Ry.  plans  to  construct 
extension  from  Seth  to  Jarrolds  Vallev,  13  mi.  F.  I.  Cabell, 
Richmond,    \'a.,    Ch.    Engr. 

West  Vir>;inia — B.  W.  Peterson,  J.  ,1.  HoUoway  and  asso- 
ciates. Wheeling,  organized  Wheeling  &  Eastern  R.R.,  which 
will  be  constructed  between  McCanns  Ferrv,  Penn..  and  Wheel- 
ing, W.  Va.,  about  60  mi.     Estimated  cost,  ST), 000, 000. 

South  Carolina — I'lans  being  considered  by  Southern  Ry. 
for  additional  yard  tracks  in  West  Greenville  section,  Green- 
ville. B.  Herman,  Washington,  D.  C,  Ch.  Engr.  M.  W.  and 
Struct. 

Florida — City  Council,  Tampa,  granted  franchise  to  Ex- 
port Phosphate  liailvvay  and  T<'rminal  Co.  to  construct  Kail- 
way  between  Mulbeiry  and  Tampa,  about  30  mi.  Henry 
Pierce,   Tampa,    interested.      Noted    May    4. 

niiMHis.Mippi — According  to  piess  repoits  railway  will  be 
constructed  from  Bryant  to  Houlka,  Miss.,  about  40  mi.  A.  S. 
Baldwin,  Ch.  Engr.,  Illinois  Central  R.R.,  Chicago,  111.,  inter- 
ested. 

Tennessee — Election  will  soon  be  held  in  Macon  County, 
Lafayette,  to  vote  on  $7.5,000  bonds  for  railway  from  Harts- 
ville  northeast  to  Red  Boiling  Springs,  20  mi.,  to  be  known 
as  Nashville,  Hartsville  &  Red  Boiling  Springs  Railway  Co. 
Address    Chn.    of    County    Court,     Lafayette.       Noted    Mar.     9. 

Tennessee — Plans  prepared  for  line  from  Nashville  north 
via  Springfield  and  Orlinda,  Tenn.,  and  Adairville,  Ky.,  to  Rus- 
sellville,  Ky.,  54  mi.,  also  branch  line  from  Orlinda,  14  mi., 
for  Tennessee,  Kentucky  &  Northern  R.R.  H.  Adkins,  Liv- 
ingston,   Tenn.,    Gen.    Mgr. 

Kentucky — Paducah  Traction  Co.,  Paducah,  plans  to  double- 
track  Broadway  line  from  4th  to  17th  St.  Frederick  P.  Royce, 
Boston,   Mass.,    Pres. 

Kentucky — Kentucky  Terminal  and  Traction  Co.,  Lexing- 
ton, plans  to  improve  its  Dewees  St.  line.  G.  MacLeod,  Lex- 
ington,   Ch.    Engr. 

Ohio —  Frank  R.  Fauver  and  Glenn  Brown,  Akron,  plan 
to  construct  electric  railway  along  bank  of  Ohio  Canal  be- 
tween Akron  and  New  London. 

3Iichif!ran — Samuel  A.  Merchant  Co.  applied  to  City  Council, 
Ecorse,   for   franchise   to  construct   line   in   Ecorse. 

Miehij^nn — Grand  Trunk  Railway  System,  Montreal,  Que., 
plans  to  improve  its  freight  terminals  at  Detroit.  Estimated 
cost.   $1,000,000.     H.   R.   Safford,  Montreal,  Que.,   Ch.   Engr. 

Illinois — Kewanee  &  Eastern  Electric  Ry.  plans  to  con- 
struct line  from  Kewanee  to  Magnolia,  via  Modena  and  Castle- 
ton.     G.  G.  Lampman,   Engr. 

Iowa — Sioux  City  Service  Co.  plans  to  abandon  West  3rd 
St.  line  and  extend  6th  St.  line  from  Pierce  to  Jackson  St.  to 
meet  other  lines  at  4th  and  Jackson  St.  E.  L.  Kirk,  Sioux 
City,   Gen.   Mgr. 

Minnesota — Duluth-Superior  Traction  Co.,  Duluth,  plans  to 
extend  lines  to  fair  grounds  in  Superior.  Company  also  con- 
templates double-tracking  East  End  line  from  courthouse  to 
Nemadji    River.      Herbert   Warren,    Duluth,   Gen.    Mgr. 

Kansas — City  Commissioners,  Hutchinson,  granted  Hutch- 
inson Interurban  Railway  Co.,  Hutchinson,  franchise  to  extend 
line  from  Main  St.  east  on  Carpenter  St.  to  Elm  St..  north  on 
Elm  St.  to  ^ve.  F  and  west  on  Ave.  F  to  Main  St.  James 
E.  Humbert,  Hutchinson,  Gen.  Mgr.  and  Pur.  Agt.  Noted 
Feb.  10. 

Montana — Chicago,  Milwaukee  &  St.  Paul  Ry.  is  resurvey- 
ing  line  from  Blacktoot  Junction.  Mont.,  east.  Bids  will  be 
received   in  June.     C.   F.   Loweth,   Chicago,   111..   Ch.   Engr 

Missouri — H.  W.  Knight,  La  Belle,  interested  in  project  to 
construct  electric  railway  from  Jefferson  City,  Mo.,  to  Keo- 
kuk,  Iowa,   about   130   mi. 

Arkansas — Surveys  being  made  by  Ft.  Smith  Light  and 
Traction  Co.,  Ft.  Smith,  for  extending  Van  Buren  line  to  smel- 
ter of  Arkansas  Zinc  Co.  and  probably  to  Alma.  R.  L.  Orton, 
Ft.  Smith,  Ch.  Engr. 


Texan— -Atchison,  Topoka  &  Santa  Fe  Ry.  contemplates 
line  through  (Jchiltreo  and  Lipscomb  Counties.  C.  F.  W. 
Felt,  Chicago,   111.,  Ch.   Engr. 

Te.xas — Thomas  Cronin,  Palestine,  purchased  Bartlett 
Western  Ry.,  which  runs  from  Bartlett  to  Florence  and 
will    improve   same. 

Colorado — -Denver  &  Rio  Grande  R.R.,  Denver,  plans  to  con- 
struct branch  line  extending  south  from  main  line  to  Castle- 
dale  and  Huntington  to  tap  tract  of  38,000  acres,  on  which  a 
$1,000,000  sugar  factory  will  be  constructed.  J.  G.  Gwyn, 
Denver,  Ch.   Engr. 

Oresron — J.  D.  Lee,  L.  H.  Chambers  and  F.  Viereck,  Port- 
land, interested  in  project  to  construct  electric  railway  from 
Berkeley  Station  easterly  through  Sunnyside  at  head  of 
Pleasant   Valley    to   timbered   area    in    Clackamas    County. 

Oregon — City  of  Roseburg  recently  voted  $300,000  bonds 
for  Roseburg  &  Eastern  Ry.  from  Roseburg  to  western  slope 
of  Casc'ade  Mountains.  Kendall  Bros.,  Pittsburgh,  Penn.,  in- 
terested.     Noted   May   4. 

California — Fresno  Interurban  Railway  Co.  plans  to  con- 
struct line  from  Barton  vineyard  to  Sanger,  11  mi.  Lee  H. 
Landis,   San    Francisco,   Gen.   Mgr. 

Uuebec — Dominion  Parliament  granted  Joliette  &  Lake 
Manuan  Colonization  extension  of  2  years  to  build  projected 
line  from  Joliette  north  to  Lake  Manuan  to  connect  with  Na- 
tional Transcontinental,  also  line  from  Joliette  south  to 
Montreal.     J.  Ritchie,  Ottawa,  Ont.,  Solicitor. 

Bids  In  and  Contracts  Awarded 

Geori^ria — Southern  Ry.  awarded  contract  for  approaches 
for  its  line  to  new  union  passenger  station  in  Macon  to  M.  M. 
ELKAN.  B.  Herman,  Washington,  D.  C,  Ch.  Engr.  M.  W. 
and   Struct.      Noted   Nov.   25. 

LIGHT,  HEAT  AND  POWER 
Proposed  Work 

Maine,  Gray — City  plans  to  install  electric-light  plant  and 
water   system. 

Mass.,  .\thol — Plans  being  considered  by  Athol  Gas  and 
Electric  Co.  for  extehding  its  transmission  lines  to  Northfield. 

Mass.,  Worcester — City  Council  Committee  on  Public 
Buildings  will  install  heating  system  in  Ledger  St.  School. 
Estimated    cost,    $14,000.      George    C.    Halcott.    Supt.    of    Bldgs. 

N.  Y.,  Chateaugay — Chasm  Power  Co.,  Chateaugay,  granted 
permission  by  Public  Service  Commission  to  issue  $47,000 
bonds,  $5,000  of  which  will  be  used  for  improving  and  extend- 
ing  its  system. 

JV.  Y..  Niagara  Falls — Niagara  Falls  Gas  and  Electric  Light 
Co.  plans  to  build  plant  for  manufacture  of  cooking  and 
illuminating  gas. 

N.  Y.,  I  nlonville — Ralph  V.  Matthews  plans  to  install  elec- 
tric-lighting system  in  Unionville. 

Penn.,  Catasauqua — Citizens  voted  $50,000  bonds  for  elec- 
tric-light   plant.      Noted    Apr.    27    and    May    11. 

S.  C,  BamberK — Citizens  voted  $5,000  bonds  for  improving 
electric-light    plant. 

(ia..  Home — Ordinance  passed  for  electric-light  plant. 
Estimated    cost.    $50,000. 

Miss.,  Blloxi — William  H.  Armbzrecht  and  associates 
granted    franchise    to    construct    gas    plant    in    Biloxi. 

Fin.,   Havana — See    item    under    "Water-Works." 

Tenn.  Henton — Tennessee  Power  Co.,  Chattanooga,  plans 
to  extend  transmission  line  to  Benton,  where  a  substation  will 
be  built. 

Ky.,  Louisville — Walter  G.  Franz,  Consult.  Engr.,  Union 
Trust  BIdg..  Cincinnati,  Ohio,  will  prepare  plans  for  power 
station  for  group  of  buildings  for  Speed  Realty  Co.,  Louisville. 

Ky.,  Louisville — Fiscal  Court  appointed  committee  to  in- 
vestigate present  conditions  of  heating  and  power  plant  for 
jail,  courthouse  and  armory  and  to  submit  estimate  of  cost 
of   new   plant.      H.    B.    Davis,   Member   of   Com. 

Ky..  Mtddleshoro — Power  plant  of  Pucket  Creek  Coal  Co., 
recently  destroyed  by  fire,   will  be  rebuilt. 

Ohio,  Canlield — Canfleld  Gas  and  Electric  Co.  contemplates 
installation  of  electric-light  plant  in  Canfield.  W.  J.  Smith, 
['res. 

Ohio,  Deshler — Citizens  recently  voted  $33,000  bonds  for 
water  system  and  electric-light  plant.      Noted  Apr.   20  and   27. 

Ohio,  Hamilton — City  will  issue  $19,000  bonds  for  improv- 
ing gas,  electric-light  and  water  plants.  Frank  E.  Weaver, 
City   Engr. 

Ohio,  KinKs  Mill — .-\ccording  to  press  reports  plans  being 
prepared  for  power  plant  for  Peters  Cartridge  Co.,  Cincinnati. 

Ind.,  Indianapolis — Merchants  Heat,  Light  and  Power  Co. 
of  Indianapolis  authorized  by  Public  Service  Commission  to 
issue   $340,000   l)onds  for   improving   its   plant   and   system. 

Mich.,  Ked  Jncket^(Calumet  post  ofUce)-^Plans  being  con- 
sidered by  Houghton  County  Electric  Light  Co.  for  new  street- 
lighting  system  in   Red  Jacket. 

III.,  Metcalf— Plans  being  considered  by  city  for  installa- 
tion of   municipal  electric-light  plant. 
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win.,  ('blu|ir»ii  Knlln — WlHi'onHln-MlnnoMntii  Co.  ({niritoil 
p.rmlMMlon  bv  Sliilr  KiiMn.inl  «"ommlMMloii  for  hytlii>-«>l<»tilf 
ilovt'lopiniMil  "of  WlHdotii  or  Piilnt  Cri-ik  IXim  nuiir  Clilppiwii 
FullM. 

WU..  I«oiiln— I'liiiiH  h.-lnt,'  lonHlil.r.Ml  by  Ixoiilii  Klolrlc 
Co  ri-.fntly  Incoriioriitcil.  for  liiMtiilliiUoii  of  oU'clrlf-llKlil 
jvliirit    In    iMuilii.      .1.    ti.    Wlttbi-nu'r.    Inli'rcHlcil. 

lonn,  lUn-K  Itiuilil* -CII y  will  Immui.  »iri.(l(K)  bonilH  for  lii- 
Ktiilbitloii  of  lniilliiK  iiliml  iinil  for  linprovliiK  oU-i'Uic-llKlU 
HyHti'in   mill    \viil<  i-worliH. 

Minn..  Ilouxton— \.  CiirlBon  Rrantvil  pcnnlHHlon  by  t'lty 
Oouiull    to    liiMtiill    rlintrlc-llKhtlliK    systfl"    In    llouHton. 

Minn..  IMnt-  Hlvrr — Plans  bohiK  conHlilcri'd  by  IMnr  Itlyor 
Kloctric  l.lKht  iiiul  Power  Co.  for  oxleiulliiK  Its  tninsnilMHlon 
UiH-s    to    I'.UfkUM. 

Ivnn..  Klkhnrt— (Mlv  i)lnn8  to  ln.st(ill  olortrlc-lUlit  plant. 
ItoM.ls  for  $,'..on(i  votf'd.  W.  U.  UolUiiB  «t  Co.,  439  Midland 
HblK-.   Kan.saM  City.   Mo..    lOimr. 

Knn.,  I.ewU— (Mtlz.Mis  voted  $15,000  bond.M  for  distribution 
systoni  and  tranHnil.x.xlon  line  to  conm-vt  with  plant  of  A.  U. 
Moo.  at  KIn.sli'v.  Plun.s  li.-lnK  pr.pariil  for  name.  I.  C. 
Husbon^r.  Ottawa.   Kn^r.     Noted  Ai)r.   i;!  and  i:". 

N.'li.,  IMlKfr — Citizens  voted  to  Kraut  franihl.s<>  to  K.  G. 
Itrn-WKi'niaii.    .Norfolk,    to    ioT\Htriul    eleitrlc-llnlit    plant. 

Mont.,    Winifred — See    Item    under    "Water-Works." 

Mo.,  Trlnceton — See   item   under   "Water-Works." 

.\rk.,  I.onekc- Cherry  Creek  Oas  and  Oil  Co.  KFJinted  fran- 
chise  for   nas  ni.iins  and   plant. 

.Irk.,  Mnrlnnnn — Arkansas  I.iuht  and  Power  Co.  will  im- 
prove  its  eleetrie-llKht   plant. 

Tex..   Krnnklln — See    item    under    "Water-Works." 

Tox.,  (;riinBer — Texas  Power  and  LiKht  Co.,  Dallas,  assumed 
cbarno  of  UrauRcr's  electric-llKht  system,  and  plans  to  im- 
prove same. 

Okln.,  Howe — Citizens  recently  voted  $10,000  bonds  for 
elect  rie   IIk'H    system. 

\rl»...  Thntoher — City  plans  municipal  electrlc-light  and 
power   plant.      Kstlmated   cost,    $10,000. 

WnNh..  .\ortli  Ankimn — Pacific  Power  and  Liprht  Co.,  Port- 
land plans  an  expenditure  of  $260,000  for  improving  system  in 
State  of  WashioK-ton.  Company  plans  to  install  concrete  sub- 
station at  North  Yakima.     Estimated  cost.  $75,000. 

Ont.,  Vrtluir — Citizens  voted  in  favor  of  by-law  providing 
$15,000  for  purchase  of  local  electric-light  system  and  for 
installation   of  system   to   distribute   hydro-electric   power. 

Ont.,  St.  Cnthnrlne.s — By-law  passed  by  City  Council  auth- 
orizing expenditure  of  $84,000  for  extending  hydro-electric 
system. 

Bids    In    and    Contracts    Awarded 

Conn,.  Torrlngton — Coe  Brass  Co..  branch  of  American 
Brass  Co..  awarded  contract  for  power  plant  to  WESTING- 
HOUSE,  CIIUUCH,   KERU   CO.,   New   York,   N.   Y. 

N.  Y.,  Roehester — (Ofncial) — Contract  for  power  house  for 
Ida  Sanitarium  awarded  to  WILLIAM  F.  MARTEN  CO.,  241 
Cutler    Bldg..    at    $16,110.       Noted    May    4. 

Penn.,  Philadelphia — (Holmesburg) — Contract  for  power 
house  for  Summerdale  Dyeing,  Printing  and  Finishing 
Works.  Inc..  awarded  to  HOGG  CON.STRUCTION  CO.,  1034 
Sanson!    St..    Philadelphia. 

Penn.,  Philadelphia — Contract  for  boiler  house  at  35th  and 
Schuvlkill  .\ve.  for  Harrison  Bros.  &  Co.  awarded  to  IRWIN 
&   LEIGHTON,    126   North   12th   St.,   Philadelphia,   at   $30,000. 

Vn.,  Norfolk — Contract  for  addition  to  power  house  of 
Virginia  Railwav  and  Power  Co.  awarded  to  R.  R.  RICHARD- 
SON  &   CO.,   at    $10,400. 

Minn.,  Roehester — Contract  for  electric-light  plant  on 
North  Rroadwav  for  city  awarded  to  G.  SCHWARTZ  &  CO., 
Rochester,  at  $15,845. 

BRIDGES 


Proposed  Work 

Maine,  Rancor — Eastern  Maine  R.R.  plans  to  construct 
bridge  across  Penobscot  River  between  Bangor  and  Brewer. 
Edward  H.  Blake,  Dir. 

MaK.s.,  Holyoke — Plans  being  prepared  for  reinforced-con- 
crete  bridge  over  tracks  of  Boston  &  Maine  R.R.  Estimated 
cost.   $15,000.     T.   J.   McCarthy,   City  Engr. 

IV.  Y.,  Cliili  Station — According  to  press  reports  new  steel 
bridge  will  be  constructed  across  Black  Creek  at  Scottsville 
Rd. 

N  Y.,  Geneva — Lehigh  Vallev  R.R.  plans  to  reconstruct 
bridge  in  East  North  St.  E.  B.  Ashby,  New  York,  N.  Y.,  Ch. 
Engr. 

N.  J.,  Salem — (Official) — Bids  will  be  received  by  Board  of 
Chosen  Freeholders  of  Salem  County,  Court  House,  Salem, 
until  10:30  a.m..  June  9,  for  Penns  Neck  Bridge  over  Salem 
River.  Stern  &  Silverman,  605  Land  Title  Bldg.,  Philadelphia, 
Penn.,   Engr.      (See   adv.) 

N  J.,  Newark — Board  of  Chosen  Freeholders  of  Essex 
County  recommend  $27,000  bond  Issue  for  bridges  and  culverts. 
A.  Reimer.  County  Engr. 

X.  J.,  Trenton — Board  of  Chosen  Freeholders  directed  A. 
Tobish.  County  Engr.,  to  prepare  plans  and  specifications  for 
2  new  bridges  in  Hamilton  Township  and  3  new  bridges  on 
River  Road. 

Penn.,  Harrisburs — Plans  will  be  prepared  by  Greiner  & 
Whitman.  Arch..  Baltimore,  Md..  for  bridge  across  tracks  of 
Pennsylvania  R.R.  at  Walnut  St.  Estimated  cost,  $300,000. 
M.   B.  "Cowden,   City   Engr.      Noted   Dec.    23. 

Penn.,  Pittsburgh — Engineering  Department  of  Bureau  of 
Public  AVorks  prepared  plans  for  concrete  bridge  in  Green- 
field Ave.  Estimated  cost,  $120,000.  Robert  Swan,  City  Engr. 
Noted  Dec.   10. 


Penn.,  Ilt-ndlnic— Phlladidplila  ii  IteadloK  Ity  will  rebuild 
dciiiM<--trai'k  lirld»{e  oil  W  lliiiliiKtoii  •<■  .N'oit  hern  branch  n- 
cently  deNtmy.cl  liy  lire.  S,  T.  Wagner.  Philadelphia,  Cli.  Engr. 
Penn.,  Waxhliiulon  lllds  will  be  received  by  County  Com- 
mlsHliiiiers,  W.imIiImkIom,  until  May  31,  foi-  repairliiK  number  of 
bililnes.      Cliiiney    \-    Aiiiistrong,    County    ICngr. 

Penn.,  W  nyneHburK — ^(Olllclul)  —  ItldH  will  bo  received  by 
Itoaid  of  .SiipervlHoiH  of  Greene  TowUMhlp.  Oreeiio  County, 
WaMiesbuiK.  until  .June  1  for  concrete  bridge  acroMH  WoodK 
Kiiri.      J.    H.    .MiirrlH,    l''ordyce.    Secy. 

Penn.,  Went  Netvloii  ■  CommiHH'onerH  of  WoHlmoroland 
County.  Gi  eeiiMbiu  K.  plan  to  construct  bridge  acroMH  trackH  of 
HaltliMoie    \-    Ohio    ItallroafI    Co.    at    West    Newton. 

Md..  <'rnni|><»n  —  PresH  reports  state  Slate  Uoad  CommlH- 
hIoii,  llaltliniiie,  i)lans  to  construct  concrete  bridge  ucrosH 
Chester   lilver  at  Cruiiipton.  • 

Va..  CI  In  ton  wood — Bids  will  be  received  until  noon,  June 
26,  by  Hoaril  of  Supervisors  of  Dickenson  County  at  olllce 
of  County  clerk  for  2  steel  bri<lges  and  for  concrete  work  for 
ubutiiieiits  and  piers.      W.  10.   French,   County  lOngr. 

Vn..  ('nl|ie|»er — Bids  will  bo  received  at  odlce  of  Clerk  of 
Culpiper  County,  Culpeper.  until  10  a.m.,  June  12,  for  bridge 
across  .Mountain  Itun.  G.  P.  Coleman,  Richmond,  State  High- 
way    Ciillll-. 

Va.,  Ulehniond — (Offlclal) — Bids  will  be  received  at  office 
of  clerk  of  Henrico  County,  Richmond,  until  noon,  June  6, 
for  bridge  on  The  Brook  in  Henrico  County.  G.  P.  Coleman, 
Kichmond.    State    Highway    Comr. 

N.  <"..  \VlnMton-Sulem — Plans  being  considered  by  city  for 
concrete   bridge  on    lOast   1st  St.     G.   T.   Hiiishaw,  City   Engr. 

Ala..  Mobile — Plans  prepared  by  County  Engineer  for  creo- 
soted  wood  bridge  over  Three  Mile  Creek.  A.  R.  McLean. 
Mobile,    ltd.   Supt.      Noted   May   18. 

MImm.,  Coluniltla — Bids  will  be  received  by  Board  of  Super- 
visors of  Marion  County,  Columbia,  until  June  4,  for  steel 
bridge  .-uross  Boons  Creek,  about  2 '^  ml.  from  Columbia.  Vir- 
ginia Bridge  and  Iron  Co.,   Roanoke,  Va.,   Engr. 

Tenn.,  NaHlivllIe- — County  Commissioners,  Nashville,  sold 
$250,000  bonds  for  bridge  work. 

Ky.,  Flat  I.Ick — (Official) — Bids  will  be  received  by  Fiscal 
Court  of  Knox  County.  Barbourville,  until  June  5  for  bridge 
over  Cumberland  River  at  Flat  Lick.  G.  G.  Fetter  &  Co., 
Louisville,   Engr.     R.  C.  Terrell,   Frankfort,  Comr.  of  Rd. 

Ky.,  .lamestown — (Official) — Bids  will  be  received  by  Fiscal 
Court  of  Russell  County  until  noon.  May  27,  for  80-ft.  bridge 
with  16-ft.  roadway.  G.  G.  Fetter  &  Co.,  Louisville,  Engr. 
R.  C.  Terrell.  Frankfort,  Comr.  of  Pub.  Rd.  Noted  Apr.  6. 
Ohio,  Rridgeport — City  contemplates  election  to  vote  on 
$20,000  bonds,  $8,000  for  repairing  bridges,  $8,000  for  water 
mains   and    $4,000   for   street   improvements. 

Ohio,  Niles^ — (Official) — Bids  will  be  received  by  Commis- 
sioners of  Trumbull  County,  Court  House,  Warren,  until  1 
p.m.,  June  12,  for  Mosquito  Creek  Overflow  Bridge,  Mecca 
Township. 

Ohio,  Norwalk — (Official) — Bids  will  be  received  by  Com- 
missioners of  Huron  County,  Court  House,  Norwalk,  until  11 
a.m.,  June  13,  for  furnishing  all  solid,  round,  heavy  c.-i.  sec- 
tional culvert  pipe  in  sizes  16-  to  48-in. 

Ohio,  VVoodlawn — Plans  being  considered  by  Commission- 
ers of  Hamilton  County,  Cincinnati,  and  Ohio  Traction  Co. 
for  bridge  over  west  fork  of  Mill  Creek  on  Springfield  Pike 
at  Woodlawn.     Estimated  cost,   $40,000. 

Ind.,  Bloomlngton — Bids  will  be  received  by  Commi.=-sion- 
ers  of  Monroe  County.  Bloomington,  until  2  p.m.,  June  6, 
for  9  brid.ges,  7  of  which  will  be  on  Dixie  Highway.  W.  F. 
Kinser,  County  Audr.     Noted  Feb.  24. 

Ind.,  Columbia  City — Commissioners  of  Whitley  County 
plan  to  construct  bridge  on  county  line  in  Troy  Township. 
Address   County   Clerk,   Columbia   City. 

Ind..  Corj-don — Bids  will  be  received  by  J.  L.  O'Bannon, 
County  Audr.,  Corydon,  until  2  p.m.,  June  6,  for  fills  and  con- 
crete walls  for  new  bridges. 

Ind.,  Corydon — Bids  will  be  received  by  J.  L.  O'Bannon, 
County  Audr.,  Corydon,  until  2  p.m.,  June  7,  for  steel  bridge 
across  Little  Indian   Creek. 

Ind..  Covington — Bids  will  be  received  by  Commissioners 
of  Fountain  County,  Covington,  until  2  p.m.,  June  6.  for  con- 
crete culverts  in  Mill  Creek  and  Van  Buren  Townships.  H.  W. 
Newlin,  Audr. 

Ind  ,  Crawfordsville — Bids  will  be  received  by  Commission- 
ers of  Montgomery  County,  Crawfordsville.  until  10  a.m.,  June 
6,  for  gravel  roads  in  Brown  and  Scott  Townships.  W.  F. 
Batman,   County  Audr. 

Ind.,  Hartford  City — Bids  will  be  received  by  Commissioners 
of  Blackford  County,  Hartford  City,  until  2  p.m.,  June  5,  for 
Water  and  Webster  St.  Bridges,  Licking  Township.  Frank 
P.   Wallace,   Hartford   City,   County   Surv.      Noted   May   18. 

Ind.,  .la.sper — Bids  will  be  received  by  Commissioners  of 
Dubois  County.  Jasper,  until  2  p.m.,  June  7,  for  steel  bridge. 
Jacob  H.  Seng,  County  Audr. 

Ind.,  Knox — Bids  will  be  received  by  C.  W.  Weninger, 
County  Audr.,  Knox,  until  June  5  for  bridge. 

Ind.,  Kokomo — Bids  will  be  received  by  Commissioners  of 
Howard  County.  Kokomo,  until  10  a.m.,  June  7,  for  2  bridges. 
W.  L.  Benson,  County  Audr.     Noted  May  18. 

Ind.,  Rensselaer — Bids  will  be  received  by  Commissioners 
of  Jasper  County,  Rensselaer,  until  2  p.m..  June  6,  for  9 
steel  bridges.     Joseph  P.  Hammond,  Audr. 

Ind..  Shelbyville — (Official) — Bids  will  be  received  by  Com- 
missioners of  Shelby  County.  Shelbyville,  until  10  a.m.,  June 
1,  for  bridge  work.     Frank  W.  Fagel,  County  Audr. 

Ind..  Vincennes — Bids  will  be  received  by  Commissioners  of 
Knox  County,  Vincennes,  until  2  p.m.,  June  6,  for  bridges  Nos. 
1  to  11  inclusive.     W.  H.  Reel,  Vincennes,  County  Bridge  Engr. 
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Ind.,  WnbiiKh — Bids  will  be  received  by  Commissioners  of 
Wabash  (,"ounty,  Wabash,  until  2  p.m.,  June  6,  for  cri'osote- 
block    Iloors   on    2    bridges.      Frank    1'.    Kircher,    County   Audr. 

Iiiil.,  Winamiic — Bids  will  be  received  by  Commissioners 
of  Pulaski  County,  Winamac,  until  noon,  June  G,  for  4  bridges. 
W.  K.  Munichonberg,  County  Audr. 

Mich..  Coninna — Commissioners  of  Shiawassee  County,  Co- 
runna,  plan  to  construct  concrete  bridge  across  Shiawassee 
River. 

Mich.,   Mt.   PleiiMiint — See   item   under   "Stieets   and    Roads." 

Mich.,  Port  Huron — Bids  will  be  received  by  Frank  F.  Rog- 
ers, State  Highway  Comr.,  Lansing,  until  noon,  May  31,  for 
trunk-line   bridge  across  Pine   River. 

Mich.,  Saginaw — City  Engineering  Department  submitted 
report  estimating  cost  of  repairing  bridges  damaged  by  floods 
at   $800,000.      E.   H.  H.   Eymer,   City   ICngr.      Noted   Apr.   27. 

III.,  Chicago — Election  will  be  held  June  .')  to  vote  on  $5,100,- 
000  bonds  for  bridges.     John  Ericson,  City   Engr. 

WiH.,  Milwauiice — Common  Council  aiiprovfd  plans  for  pro- 
posed bascule  bridge  across  Milwaukee  River  to  connect  Cedar 
and  Biddle  St.  K.stimated  cost,  $1X0,000.  George  F.  Staal, 
City  Engr.     Noted  Mar.  9. 

WIh.,  Rice  lialce — Bids  will  be  received  by  O.  G.  Jensen,  City 
Clk.,  until  2  p.m..  May  29,  for  concrete  bridge  over  Red  Cedar 
River  at   Main   St.      Noted   Apr.    6. 

Minn..  Diiiiitli — City  contemplates  bridges  across  Chester 
Creek.     Estimated  cost,   $40,000.     L.   Ayers,  City  Engr. 

Minn.,  Halloclc— Bids  will  be  received  until  3  p.m.,  June  1, 
by  County  Board  of  Kittson  County,  for  road  and  bridge 
work.      James    Davine,    Hallock,    Audr. 

Minn.,  Minne!ipoli.s — Commissioners  of  Hennepin  County, 
Minneapolis,  petitioned  by  ().  A.  .Searle,  Minneapolis,  for  per- 
mission to  construct  bridge  between  Big  Island  in  Lake 
Minnetonka  and  Wheelers  Point  on  mainland.  Estimated  cost 
between    $25,000    and    $30,000. 

Kan.,  Manliattan — All  bids  received  for  bridges  across  Blue 
River,  Riley  County,  rejected.  New  bids  will  soon  be  received. 
W.  S.  Gearhart,  State  Engr.     Noted  Apr.  27. 

Kan.,  Newton — Bids  will  be  received  by  W.  S.  Gearhart, 
State   Engr.,    until    May   29,    for    5    concrete    bridges. 

Kan.,  Topelta — Commissioners  of  Shawnee  County,  Topeka, 
plans  to  construct  5  bridges.  Estimated  cost,  $5,000  each. 
Address  County  Clerk,  Topeka. 

S.  D.,  BrooltinK-<< — Bids  will  be  received  by  F.  H.  Ripley, 
Audr.  of  Brookings  County,  Brookings,  until  2  p.m.,  June  C, 
for  bridge  work  in  county  during  year. 

S.  D.,  Clear  Lake — Bids  will  be  received  until  2  p.m.,  June 
6,  by  Commissioners  of  Deuel  County,  for  concrete  arches. 
J.  M.  Wold,  Clear  Lake,  Audr. 

S,  D.,  Huron — Bids  will  be  received  by  M.  D.  Whisman, 
Audr.  Huron  County,  Huron,  until  2  p.m.,  June  6,  for  11  steel 
and  concrete  bridges. 

S.  D.,  Madison — Bids  will  be  received  by  M.  E.  McGillivray, 
County  Audr.,  until  2  p.m.,  June  6,  for  10  concrete  bridge  and 
abutments  for   1   steel  bridge. 

S.  D.,  Madi.son — Bids  will  be  received  by  Commissioners  of 
Lake  County,  Madison,  until  2  p.m.,  June  6,  for  concrete 
bridges   and"  abutments    for    2    steel    bridges. 

N.  D.,  Williston — According  to  press  reports  pontoon  bridge 
will  be  constructed  across  Missouri  River  by  Williams  County. 
Address  County  Clerk,   Williston. 

Mo.,  Gallatin — See  item  under  "Streets  and  Roads." 

Mo.,  Metz, — Commissioners  of  Vernon  County,  Nevada,  plan 
to  reconstruct  Osage  Bridge  at  Metz.  Estimated  cost,  $4,000. 
Address   County   Clerk.    Nevada. 

Mo.,  Moberly — Plans  being  considered  by  Public  Service 
Commission  and  Missouri,  Kansas  &  Texas  Ry.  for  viaduct 
on  East  Rollins  St.  Estimated  cost,  $47,000.  S.  McDonald, 
City   Engr. 

Mo..  Nevada — Press  reports  state  Vernon  County  will  soon 
receive  bids  for  3  bridges.  2  concrete  and  1  steel.  Estimated 
cost,  $12,000.     Joe  B.  Akers,  Nevada,  Clk.     Noted  Mar.  30. 

Tex.,  Gainesville — Gainesville  Chamber  of  Commerce  is  pro- 
moting the  construction  of  a  suspension  bridge  over  Red  River 
between  Gainesville  and  Marietta,  Okla. 

Tex.,  Houston — Bids  will  be  received  by  H.  L.  Washburn, 
Audr.,  of  Harris  County.  Houston,  until  10  a.m.,  May  29,  for 
draw  or  lift  bridge  across  Brays  Bayou  on  Harrisburg  Rd. 
W.  N.  Thatcher,  County  Engr. 

Tex.,    Houston — See    item    under    "Streets    and    Roads." 

Tex.,  >V'ichita  Falls — Countv  Commissioners,  Wichita  Falls, 
will  hold  election  June  20  to  vote  on  $80,000  bonds  for  bridge 
work.  If  issue  carries  bridge  will  be  constructed  across 
Wichita  River  on  Iowa  Park  Allendale  Rd.,  1  across  Electra 
Dundee  Rd.  and  1  across  Burnett  St. 

Okla.,  Chandler — Bids  will  be  received  by  J.  C.  Prigey, 
Clerk,  Lincoln  County,  until  June  6,  for  7  bridges  and  cul- 
verts. 

Okla..  Chiekasha — Plans  will  be  prepared  by  A.  Colby, 
County  Engr.,  for  number  of  concrete  culverts  in  Hillsboro 
Township.      James    Robinson,    Chiekasha,    County    Comr. 

Okla.,  Mnskosee — Bids  will  be  received  by  T.  I'.  Clonts, 
Countv  Engr.,  Muskogee,  until  June  5,  for  25  concrete  bridges 
and  culverts.     Estimated  cost,   $4,000. 

Okla.,  I>a>vhuska — Election  will  be  held  June  7  in  Osape 
County  to  vote  on  $4,.''>00  bonds  for  bridges  and  culverts.  W. 
C.  Grove,   Pawhuska,   Chn.   Bd.   of  Comr. 

N.  M.,  Raton — County  Commi.'?sioners,  Raton,  will  be  pe- 
titioned to  consti'uct  bridge  over  Raton  Arroyo. 

N.  M..  I.as  Cnices — Citizens  of  Dona  Ana  County  will  vote 
June  14  on  $.'!0,000  bonds  for  5  county  bridges.     Noted  Apr.  20. 

Wash.,  Kalaina — Commissioners  of  Cowlitz  County,  Kal- 
ama.  plan  to  construct  2  combination  steel  and  wood  bridges. 
Estimated   cost,   $6,000  each. 


Ore.,  OreKon  City — Plans  being  prepared  by  S.  A.  Cobb, 
County  Engr.,  Oregon  City,  for  reconstructing  SuHi)ensluD 
Bridge.      Estimated    cost,    $10,000.      Noted    May    11. 

Calif.,  Modesto — All  bids  received  May  9  for  reinforced- 
concrote  bridge  across  Tuolumne  River  at  Modesto  rejected. 
Work  will  be  readvertlsed.  Address  County  Clerk,  Modesto. 
Noted   May   4. 

Calll".,  San  DicKo — Atchison,  Topeka  &  Santa  F6  Ry.  (Coast 
Lines),  contemplates  expenditure  of  $1,000,000  for  bridges  and 
equipment  between  .San  Diego  and  Los  Angeles.  Plans  at 
present  being  prepared  liy  Engineering  Dep.artment  for  con- 
crete bridge  across  San  Luis  Rev  River  at  Oceanai<le,  esti- 
mated  to  cost,  $80,000.     C.  W.   Felt,   Chicago,   111.,  Ch.  Engr. 

Calif.,  Yrcka — Plans  will  be  prepared  by  State  Highway 
Commission,  Sacramento,  for  3  concrete  bridges  on  State 
Highway. 

N".  B.,  Apohaqni — (jcorge  B.  Jones,  Apohaqui,  negotiating 
with  Provincial  Government  for  reconstruction  of  Nerepis 
Bridge,  recently  destroyed  by  fire. 

Ont.,  Malahide — City  will  soon  award  contract  for  300- 
ft.  bridge.  Estimated  cogt,  $50,000.  A.  Bell,  Court  House,  St. 
Thomas,   Engr. 

Bids  In  and  Contracts  Awarded 

Mass.,  Clarksburg — G.  Ferullo  Co.,  31  North  Sq.,  Boston, 
sulimitted  lowest  bid  for  concrete  bridge  on  state  highway. 
Noted   May   11. 

Mass.,  Weston — (Official) — Metropolitan  Park  Commission, 
Boston,  awarded  contract  for  reinforced-concrete  bridge 
across  Charles  River  at  Commonwealth  Ave.  to  T.  STUART 
&  SON  CO.,  Newton,  at  $51,131.  J.  R.  Rablin,  14  Beacon  St., 
Boston,   Engr.     Noted  Mar.   23  and   Apr.   27. 

R.  I.,  Providence- — -Contract  for  Whipple  Bridge  across 
Blackstone  River  between  Cumberland  and  Lincoln  on  Mendon 
Rd.  awarded  to  McKINNON  CONSTRUCTION  CO.,  Providence, 
at  $30,698.     Noted  May   18. 

Conn.,  Driil^ireport — Contract  for  Grand  St.  and  East  Wash- 
ington Ave.  Bridges  awarded  to  EDWARD  DeVOE  TOMPKINS, 
INC.,  17  East  38th  St.,  New  York,  N.  Y.,  at  $187,000  and  $123,- 
000,   respectively.     Noted  Apr.  27  and  May  11. 

N.  Y.,  Hcuvelton — (Ofl'icial) — Contract  for  bridge  across 
Oswegatchie  River  at  Heuvelton  awarded  to  MECCA  CON- 
STRUCTION CO.,  INC.,  Ogdensburg.  at  $32,561.  Concrete 
Steel  Engineering  Co.,  Park  Row  Bldg.,  New  York,  Engr. 
Noted  Apr.   13  and  May  11. 

Penn.,  Philadelphia — Board  of  Public  Works  awarded  con- 
tract for  bridge  to  carry  tracks  of  Pennsylvania  R.R.  over 
I.sland  Ave.  to  W.  P.  MAHONEY,  Harrison  Bldg.,  at  $128,- 
000.     C.  Albright,  City  Engr.     Noted  May   11. 

Penn.,  Sunbury — Countv  awarded  contract  for  steel  truss 
bridge  in  South  Shamokin  St.  to  PETER  BARR,  Shamokin,  at 
$13,.'i00. 

Md.,  Denton — Contract  for  150-ft.  concrete  bridge  awarded 
to  C.  W.  DRUM,  York,  Penn.,  at  $9,653. 

Ind.,  Bvansvillc — (Official) — Commissioners  of  Vanderburgh 
County  awarded  contract  for  new  bridges  and  iei)airing  old 
ones  to  W.  H.  GRAMMER,  Evansville.  Noted  Apr.  13  and 
May   11. 

Ind.,  Indianapolis — American  Construction  Co.,  at  $17,900, 
submitted  lowest  bid  for  bridge  over  Pleasant  Run  at  Villa 
Ave.     B.  J.   T,  Jeup,  City   Engr.      Noted   May   11. 

Ind.,  Rushvillc — Contract  for  bridge  across  Blue  River  be- 
tween Rush  and  Hancock  County  awarded  to  BLTRK  CON- 
STRUCTION  CO.,   Newcastle,   at   $11,000.      Noted   Apr.    27. 

Mieh.,  Chesterfield — County  awarded  contract  for  rein- 
forced-concrete  bridge  over  Salt  River  at  Chesterfield  to 
HANNAMAN  BRO.S.,   Detroit,  at  $4,050. 

111.,  Peoria — Contract  for  viaduct  at  South  Adams  St. 
awarded  to  WIDELL  CONSTRUCTION  CO.,  Mankato,  Minn.,  at 
$108,000.      Noted   Apr.   20. 

111.,  SprinKfleld — (Official)— State  Highway  Department 
awarded  contract  for  7  reinforced-concrete  bridges  in  Ma- 
coupin County.  Section  D,  to  MARTIN  &  STANFIELD, 
Palmyra,  at  $8,976;  3  reinforced-concrete  bridges  and  1  steel 
bridge  on  Section  3  to  MILLER  &  HUSBAND,  Springfield,  at 
$9,439.     Clifford  Older,  Bridge  Engr.     Noted  May  4. 

Wis.,  Superior — Great  Northern  Ry.  awarded  contract  for 
21st  St.  viaduct  to  PEPPARD  &  FUI.,TON,  Minneapolis,  Minn. 
A.  H.  Hogeland,  St.  Paul,  Minn.,  Ch.  Engr. 

Minn.,  Morris — (Official) — Contract  for  bridge  No.  2145  on 
State  Rd.  No.  11  awarded  to  MORRIS  CONSTRUCTION  CO., 
Morris,  at  $5,190.     Noted  May  4. 

Kan.,  St.  John — (Official) — Contract  for  concrete  culverts  in 
Stafford  County  awarded  to  R.  A.  VINCENT,  St.  John.  Noted 
May   4. 

N.  D.,  Falson — Contract  for  bridge  across  Mouse  River 
awarded  to  FARGO  BRIDGE  AND  IRON  CO.,  Fargo,  at  $4,- 
455. 

Ark.,  FayettevUle — Contract  for  2  steel  bridges  in  Wash- 
ington Countv  awarded  to  VINCENNES  BRIDGE  CO.,  Vincen- 
nes,  at  $10,875. 

Wash^  Concrete — Countv  awarded  contract  for  concrete 
bridge  across  Baker  River  at  Concrete  to  J.  R.  WOOD,  Seattle, 
at  $21,947.  A.  L.  Strong,  Mt.  Vernon,  County  Engr.  Noted 
Mar.   30  and   Apr.   27. 

Wash.,  Odessa— CHARLES  G.  HUBER,  Central  Bldg.,  Seat- 
tle, at  $7,154,  awarded  contract  for  concrete  bridge  at  foot  of 
3rd   St. 

Ore,  Astoria— WASHINGTON  PAVING  CO.,  L.  C.  Smith 
Bldg.,  Seattle,  at  $147,727.  awarded  contract  for  reinforced- 
concrete  viaduct.     Noted  Jan.  20. 

Calif.,  I.os  Ansreles — Andrew  Holloway,  417  South  Broad- 
way, Pasadena,  at  $17,561,  submitted  lowest  bid  for  rein- 
forced-concrete viaduct  on  Western  Ave.  over  Ionia  Ave.  H. 
L.    DeLande,   Los   Angeles,   County   Clk.      Noted   Apr.    27. 
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I'lilir.,  Sail  I. Ilia  OliUiMi  'Couiitv  CniniiilHNloni]  N  itwiinli'il 
I'onliiiit  I'l'i  I'liill  lUi'liil  ti'tiMM  Hircl  hrlilKi'  with  rulnfoiccil- 
riiiK'i'i'ti'  tloor  mriiMH  Airnvo  (liiiiiilc  on  I'lt'iiiiK"  Il«l.  to  W.  J. 
SMITH.   .Sun    l.iilM  i>lilH|.o.   at    llt.r.SH.      Notfil   Apr.    I'll. 

fiilir..  I  kliili  t'linliai'l  for  concrete  iMilvi'rtM  In  iHt  Hu- 
|M  r\  isorliil     l>lNlrl.l    itwuiilt-il    to    |).    10.    ALUKKS. 

\.  II..  KraMlt-rlfluii — fonlriict  for  J»iick  t'ri<ik  Uridyl'.  Hun- 
l.ury    Couiitv.   awiircliMl    to    MTIIKK    H     SMITH,   at    »1.47r.. 

Out..  KiinUkllIrn  (Olllclal)  .MIchlKaii  Central  IC.U.  will 
repair  IhIiIkc  acroHM  llrar  «'rcil(  l>v  coni|ian.v'M  forcCH.  (1.  II. 
Wcl.li.    Detroit,    fli     Kn^r.      N.ilcd    .\lay    II 

WATKK-WOUK.S 
Proposed  Work 

Miiliir.   «;rn>-~S<'.-    Hiiii    inul.  r   •'LIkIiI.    lli-al    and    I'owir." 

Muliir.  I.UIkmi  KiiIIm  i'IIv  cont<'n)|dati-H  $.M).()00  bond  Ihhuo 
for  water  nvmI.  ni.  f.  A  .lordan,  10.  T.  Smith  and  A.  VV.  I'ottt-r, 
Mem.     of    foni 

MiiMM..  Kiill  lllv«T  I'lan.i  lielnR  prepared  for  cxtcndlnK 
water  Hycleni.    liichidlnK    iimHli  uetlon    of    I    or   nion>    rewervolrH. 

\.  v..  \e«  liirk  ItldH  will  l>e  re.elved  by  Hoard  of  Water 
Siipplv.  ■'•^i\  llooi.  .Municipal  ItlilR..  Manhattan,  until  11  a.m.. 
Jnne  1.^.  for  con.striict  Inn  L"  concrete  Mlone  and  brlik  biilld- 
InKs.  approximately  l(ixir.x:;o  ft.,  Sliii  Hii.yd.  of  brick  pavenicnl, 
fion  ft.  of  baliiM(rad<'  ami  doln^  mlHcellancous  work  at  Silver 
Ijike    licM.rvolr.    Stalin    iHland.    fontraci    No.    lit. 

\.  \..  Hf<l  fr«M'k — Citizens  will  construct  water-works 
Hystcin        10.<timated    cost.    $.1(I.IMIII. 

Pfiiii..  4iiillHr.lii — CItv  plans  to  Install  water-works  system. 
I>     W.    nillman.    .\ltoona    Trust    Mldn..    .Mtoona.    lOnjtr. 

IN-nii..  'tlonnrn — liorouKh  Council  plan  municipal  reservoir 
on    Monaca    HclRht.s. 

iVnn..  XpncnMIr — Plans  belnn  considered  by  local  watiM- 
compnnv  for  JO-in.  water  main  from  reservoir  to  HiKhland 
.Vve.    district.      .1.    H.    Simpson,    Supt. 

I>rnn.,  A\  IndNor — Plans  will  be  i)repared  by  Charles  Wil- 
liams,   10nt.;r..    for    wati'r    system. 

.x.  C..  llniiilierK— Citizens  voted  in  favor  of  $15,000  bonds 
for  water-works  svstem  and  electrlc-llBht  plant.  Noted 
Apr.   UO. 

Fill.,  Hnvniin — Honds  for  $20,000  voted  by  citizens  for  water 
system   and    electric-linht    plant. 

Kin.,  Key  Went — .\ccordinn  to  press  reports  Scott-Quinlan 
PluniblnK  Co.,  Miami,  contemplates  expenditure  of  $600,000 
for  water  and  sewer  system  at  Key   West. 

Kin..  Miniiil — Plans  beinn  considered  by  Ocean  Beach  Realty 
Co.    for   .'i'i    mi.   of  water  mains  and   sewers. 

I.n.,  iilenniorn — T'ress  reports  state  Glenmora  Light  and 
Power  Co.  plans  to  install  water  system.  Estimated  cost, 
$.T,000.     F.   P.  Josei)h,  Mpr.  and   Enpr. 

t)hia.    IlrldKeiiort — See    item    under    "Bridges." 

Ohio,  Clevelnnd — Plans  beinpr  prepared  for  Baldwin  Reser- 
voir to  have  capacity  of  125.000,000  gal.  F.  H.  Stephenson, 
City   Hall.   Encr.   of  Design.      Robert   Hoffman,   City   Engr. 

Ohio.    DoNhler — See    item    under    "Light,    Heat    and    Power." 

Ohlf>,    lliinillton — See   item   under    "Light,   Heat   and   Power." 

Ohio.  Limn — Plans  being  prepared  by  Clark  &  Pratt.  Engr.. 
Cleveland,  for  improving  water  system.  C.  Bryson,  City 
Engr.     Noted  May  IS. 

Ohio,  Marlon — Marion  Water  Co.  plans  to  extend  its  mains 
on  Vine  St.  from  St.  James  to  Walnut  St.,  on  Washington 
Ave.  from  Delaware  Ave.  to  Vine  St.  and  on  Courtland  St. 
from  Washington  Ave.  to  Walnut   .St. 

Ohio,  Piqiin — City  Council  retained  Hazen,  Whipple  &  Pul- 
ler. Engr..  to  prepare  plans  for  improving  and  extending 
water    system.      Albert    Schroder,    City    Engr.      Noted    Apr.    G. 

Ohio,   Wellington — City    contemplates    water-works    system. 

Ind.,  Boswell — City  contemplates  installation  of  water 
system. 

Mich.,  Coustantine — City  plans  to   install   water   system. 

Mich..  Crystal  Fall.s — Bids  will  be  received  until  8  p.m.. 
June  5.  by  W.  J.  Gribble,  City  Clk..  for  water  distribution 
system.     George  Rollin,   City   Engr.     Noted  May  11. 

III.,  lOdenburg — City  plans  to   install  water  system. 

III.,  Jacksonville — (Official) — Citizens  defeated  $100,000 
bonds  for  improving  water-works  system  and  electric-light 
plant.      R.   L.   Pyatt.   City   Clk.     Noted   May   11. 

Iowa.  Aurelia — Bids  will  soon  be  received  for  water  system. 

Iowa,  Correctionville — City  plans  to  improve  water  system. 

lonn,  DCS  Moines — Plans  being  considered  by  city  for 
installation  of  new  water-works  system.  Address  A.  Mac- 
Vicar,   Mayor. 

Iowa,  Kelley — Election  will  be  held  June  1  to  vote  on  $7,500 
bonds   for   water   system. 

Iowa,  Odeholt — Election  will  soon  be  held  to  vote  on  $15,000 
bonds  for  extending  water  system. 

Minn..  Rochester — Election  will  soon  be  held  to  vote  on 
$175,000   bonds   for  municipal   water  system. 

Minn.,  St.  PanI — Bids  will  be  received  by  August  Hohen- 
stein  City  Pur.  Agt.,  until  May  29,  for  addition  to  McCarron's 
Lake  purnping  station  to  house  electric  pumping  equipment. 
Estimated   cost.    $6,000.      G.   O.   House,    Engr.    and   Supt. 

Minn.,  AVc-stbrook — Bids  will  be  received  by  J.  Budish.  City 
Recdr..  until  JMav  30,  for  40.000-gal.  steel  tank  on  SO-ft.  tower. 
Noted    May    11. 

Kan..  Klkhart — Citizens  voted  $8,000  bonds  for  improving 
water  system.  W.  B.  Rollins  &  Co.,  Midland  Bldg.,  Kansas 
City.    Eiigr.      Noted   May   4. 

Kan.,  Macks-rille — Citizens  contemplate  voting  on  $20,000 
bonds   for  water-works   system. 


and    Supply    Co.,    Oin 
JS.OOO,      .1.    D.    Uelani 


Iv.iti..  rarMonii — I'rcHM  reportH  Htale  cllizenH  plan  to  hold 
•  lei'tlon  in  AUKUHt  to  vote  on  $350,000  bonUa,  $:UK,000  of  which 
will  lie  uHcd  for  |>urchiiHe  prcHent  water  syHtem  and  balnncc 
lor  IniprovemenfH. 

IVch..  Mullen-  lIldM  will  be  r.celved  by  C.  M.  Itnineby,  Vil- 
lage ClU,.  unlll  .luiie  2  for  (>(»-kmI.  pump.  «-lii.  well,  1(),iMlO-g:il 
elevated  tank  and  I-  and  6-ln.  water  nuiluH.  lOHtlmated  cohi, 
11(1. iHKi.  l>i-H  .MolncH  lirUlge  and  lr<in  Worka.  IJch  MolncH, 
Kimr       Noticl    Apr.    27. 

rl»..    %clltrood — PlanH    lieInK    prepared    by    AInino    lOnglnc 

Oinahii,    for    water    HyMlem.      lOHtlmated    coBt, 

City   Clk.      Noted   Jan.   20   and    Apr.    27. 

N,  1).,  «;nrrl«on — CItlzcnH  voted  bonds  for  water  iind  newer 
syHlcmH. 

Mont.,    4;rnMM    ilauKC — City    plniiH    to    install    water    syHtem. 

Mont..  Ilcifiiii  Plans  being  prepared  bv  HuriiH  &  McDon- 
nell, i:imr,  Inleislate  Hldg.,  K.iiiHaH  City,  Mo.,  for  filtration 
iilant  for  city  water  HyBtcm.  lOHtlmated  cOHt,  $100,000.  Noted 
Mar.   2;t. 

Mont.,  Winifred — City  contemplatcH  $24,000  bond  Ihhuo  for 
municipal    water   Hystem    and    electrlc-llght    plant. 

M»..  l>rlncc<on — CltlzcMH  voted  $12,000  bondM  for  Iniproving 
water    and    electrlc-llght    .systems.      .Noted    Apr.    27. 

Tern.,  i''rnnklln — City  plann  to  InHtall  water  system  and 
electrlc-Ilghl    plant. 

'i'cx..  Mnnnllrld — City  contemplates  $12,000  bond  Issue  for 
water    syHleni. 

Okln.,  \lvn — (Olllclal) — Citizens  will  not  vote  on  bond 
issue  for  w.-iter- works  and  electric-light  plant  as  noted  In 
May    1  1    issue. 

Okla.,  Duncan — Citv  plans  to  install  water  system.  E.  W. 
MItclull.   <-ity   Clk. 

Okla..  Idabcl — Bids  will  soon  be  received  for  improving 
.iihI  extending  water  system.  Estimated  cost,  $7,000.  A.  R. 
.Mitchell,    Mayor.      Noted    May    4. 

Okla.,   Kendall — Citizens  defeated   bonds   for   water   system. 

Okla..  TuUa — Citizens  recently  defeated  $600,000  bonds  for 
water  system.      10.  C.   Hughes,  City   Engr.     Noted   Dec.   2  and   9. 

litah,  Myton — Bids  will  soon  be  received  by  city  for  water- 
works system. 

WnHh.,  Seattle — (Official) — Bids  will  be  received  by  Board 
of  Public  Works  about  Sept.  1  for  water  mains  in  North  4Kth, 
4!)th    and    59th    St.      A.    H.    Dimock,    (^ity    Engr.      Noted    May    4. 

Ore..  Oregon  City — Bids  will  soon  be  received  by  city 
for  5,nno,000-gal.  reservoir.  Estimated  cost,  $35,000.  Noted 
Apr.   20. 

Calif.,  Cnlexico — Plans  being  prepared  for  improving  and 
extending  water  svstem  and  pumping  plant.  L.  Prewitt, 
Supt.  of  Water  Wks. 

Uue.,  Montreal — (Official)— We  have  been  informed  th.'it 
Frederick  10.  Field,  Montreal,  has  not  been  retained  as  engi- 
neer in  connection  with  pumping  station,  etc.,  which  city  plans 
to   install   as   stated   in   our   issue   of  May   11. 

Ont..  Kast  Sandwich — City  plans  to  improve  water  system. 
W.   A.  St.   Louis,   Ford,  Clk. 

Bids    In    and    Contracts    Awarded 
.MasN..   Bo.ston — Contract  for  water   pipes   in  various  streets 
awarded    to   THOMAS   BURKE,    5    Leyland    St.,    Dorchester,    at 

$14,305.      Noted    Apr.    6. 

MaMM.,  Newton — (Boston  post  office) — (Official) — Bids  were 
received  May  15  for  constructing  Sections  3  and  4  of  Waban 
Hill  Reservoir  from  Old  Colony  Construction  Co..  $54,107; 
B.  F.  Smith  Co..  $64,736;  T.  Stuart  &  Sons  Co.,  $71,058.  E.  H. 
Rogers,   City   Engr.      Noted   Mar.   16   and   May   11. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — -(Official) — Low 
bidder  for  hauling  and  laying  water  mains  and  appurtenances 
in  Hicks,  West,  East  10th,  East  26th,  East  31st,  57th,  67th, 
68th,  SOth  and  81st  St.,  21st  and  24th  Ave.  and  Ave.  C  and  R. 
is  Louis  D.  Gregory,  212  W.  138th  St.,  New  York,  Borough 
of  Manhattan.     Noted  May  11. 

IV.  Y..  Rochester — Contract  for  10-mi.  37-in.  water  mains 
awarded  to  T.  A.  GILLESPIE  CO..  50  Church  St.,  New  York, 
N.   Y.     F.   D.   Elwood,   City   Engr.      Noted   Dec.    9. 

Penn.,  Mercer — Contract  for  filtration  plant  awarded  to 
PITT    CONSTRUCTION    CO.,    of    Pittsburgh.      Noted    Feb.    3. 

Del.,  AVilminston — Wilmington  Water  Board  awarded  con- 
tract for  12,000.000-gal.  filter  plant  to  ROBERTS  FILTER 
MANUFACTURING  C^.,  Darby,  Penn.,  at  $154,080.  E.  M. 
Hoopes,   Jr.,   City   Engr. 

N.  C,  Lexington — Contract  for  52,000  gal.  reservoir  and 
force  pump  awarded  to  HARBIN  CONSTRUCTION  CO.,  at 
$8,100. 

S.  C,  Greenville — Contract  for  water  and  sewer  system 
for  Mills  Manufacturing  Co.  awarded  to  GALLIVAN  BUILD- 
ING CO.,  Greenville.  Estimated  cost,  between  $20,000  and 
$25,000. 

Ohio,  Cleveland — (Official) — Contract  for  taking  out.  relay- 
ing and  extending  one  30-in.  water  main  in  Clark  Ave.  from 
West  11th  St.  for  Division  of  Water  awarded  to  PHILLIPS  & 
BIXEL.  235  Superior  Ave.,  at  $9,759.  Robert  Hoffman,  City 
Engr.      Noted   May   4. 

Ohio,  Cleveland — Board  of  Control  awarded  contract  for 
furnishing  c.-i.  pipe  to  UNITED  STATES  CAST  IRON  PIPE 
AND  FOUNDRY  CO.,  Cleveland,  at  $136,035;  electric  cable  to 
AMERICAN  STEEL  AND  WIRE  CO.,  Cleveland,  at  $5,464. 
Robert   Hoffman.   City   Engr. 

Ohio,  Cleveland — Contract  for  constructing  gate  and 
screen  well  house,  crane  hoist  and  screens  for  Division  Ave. 
pumping  station  awarded  to  BRANDT  &  WEITZ  CONSTRUC- 
TION CO.,  507  Euclid  Ave.,  Cleveland,  at  $14,378.  Robert 
Hoffman.   City  Engr.     Noted  Apr.   27. 

III.,  Maywood — Contract  for  concrete  and  tile  pipe  main 
and  laterals  awarded  to  RUSSELL  &  ASHDOWN  CO.,  Chicago 
Heights,   at   $59,964. 
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III.,  WnrMuw — Contract  for  extensions  to  water-works  sys- 
tem awariled  to  MOINK  &  DUNHAIt,  St.  Louis.  Mo.,  at  $6,683. 
Paul  a.    Kranshaur,  City   Clk.      Noted   May   ■». 

^ViM.,  Antiico — Contract  for  227  tons  of  fi-.  8-  and  10-in.  c.-i. 
pipe  awarded  to  AMERICAN  CAST  IKON  PIPE  CO.,  at  $31.30 
per  ton. 

loivn,  I'leiiMnnlville' — Contract  for  water-works  system 
avyarded  to  C.  \V.  KOI.,\NIJ  &  CO.,  Des  Moines,  at  $16,750.  J. 
K.    Keofer.    ClU.      Noted    May    4. 

Mo.,  St.  LouIn — (Official)— Lowest  bid  received  for  fur- 
nishing and  laying  about  26,900  ft.  of  36-in.  Io<d<bar  pipe  was 
the  Inland  Construction  Co.,  .St.  Louis,  at  $49.4X1;  for  pipe 
East  Jersey  Pipe  Corporation,  at  $7.20  per  ft.  E.  E.  Wall. 
Water  Commis.sionor.     Noted  May   11. 

Tex.,  Ft.  >Vorth — Contract  for  completinjj  Lake  Worth  Con- 
duit awarded  to  LOCK  .JOINT  PIPE  (,'0..  East  Orange,  N.  J., 
at  $135,000.  F.  J.  Von  Zuben,  City  Engr.  .Noted  Mar.  23  and 
Apr.   27. 

Tex.,  Mllford — Contract  for  water  system  awarded  to  E.  D. 
HIN.SDUN.  Sherman,  at  $.5,919.     Noted  Feb.  24. 

Okl<i.,  Commerce — (Official) — Contracts  for  water  system 
awarded  as  follows;  W.  S.  SHERMAN  MACHINE  AND  IRON 
■WORKS.  Oklahoma,  at  $17,849.  for  distributing  system  of  c.-i. 
water  mains.  i)umpinn  station  and  relnforced-concrete  reser- 
voir; WORTHINGTON  PUMP  ANH  MACHINERY  CORI'ORA- 
TION.  Kansas  City,  Mo.,  at  $6,235.  for  air-lift  equipment, 
duplex  power  pumps,  motors,  piping  and  all  electric  equip- 
ment;  J^^n^.ow  valve   M.\NtiFACTirRiNf;   co.,   at   $i.i64. 

for  fire  hydrants  and  valv(s;  CIIICACO  BRinOE  AND  IRON 
W(1RKS.  Chicaffo.  III.,  at  $5,700.  for  75.000  jjal.  elevated  tank 
and  tower.  Benham  Rn^ineering-  Co.,  Oklahoma,  Consult. 
En^r.     Noted   Jan.   13   and   27. 

Okla..  IVew  Wilson — All  bids  received  May  3  for  water- 
works system  rejected.  Benham  Engineering  Co.,  Oklahoma, 
Okla..    Kn^r.      Noted    Apr.    27. 

SaNk  ,  Humlioldt — Contract  for  concrete  pump  well  awarded 
to  NORTHERN  CONSTRUCTION  CO.,  Saskatoon,  at  $8,880. 

SEWERS 
Proposed  Work 

Conn..  WIlMon — (Official) — Bids  will  be  received  until  7;  30 
p.m..  June  6,  by  Wilson  Fire  District  for  10.000  ft.  of  8-  to 
]8-in.  vitrified  tile  sewers.  Homer  R.  Turner.  Windsor,  Civil 
Engr.      (See  adv.   May   18   issue).      Noted  Oct.   22. 

N.  Y.,  Herkimer — -City  plans  about  2  mi.  of  sewers. 

N.  v.,  Jame.stonn — (Official) — Plans  being  prepared  by 
Chapman  cfe  Graham,  Engr..  Cokey  Bldg.,  Jamestown,  for 
inverted  siphon  or  pressure  sewer  under  Chadakoin  River 
near  Fairmont  Bridge. 

N.  v.,  Monroe — (Official) — Plans  being  prepared  by  Clyde 
Potts.  Engr..  30  Church  St.,  New  York,  for  sewer  system  for 
Monroe. 

IV.  Y.,  IVew  York — (Borough  of  Brooklyn) — Bids  will  be  re- 
ceived by  L.  H.  Pounds,  Borough  Pres,,  until  11  a.m.,  June  7, 
for  sewage  pumping  station  at  Morgan  and  Maspeth  Ave.; 
Section  2  of  storm  sewers  in  Maspeth  Ave.;  storm  sewer 
in  (Gardner  Ave.  and  siphon  under  Newtown  Creek  from  Bor- 
ough  of   Queens. 

IV.  Y.,  New  York — (Borough  of  Queens) — All  bids  received 
May  10  bv  Maurice  E.  Connolly,  Borough  Pres.,  for  sewers  in 
Jarnaica  Ave.  from  Greenwood  Ave.  to  Rockaway  Beach 
branch  of  Long  Island  R.R.,  4th  Ward,  and  in  Woodhaven 
Ave.  from  Pulton  to  Ashland  St..  re.jected.  New  bids  will  be 
received  until  noon.  May  29.     Noted  May  18. 

IV.  Y.,  New  York — (Borough  of  Richmond) — Bids  will  be  re- 
ceived bv  Calvin  D.  Van  Name.  Borough  Pres..  until  noon. 
May  29,   for  sewers  in  Forest,  Sharon  and  Oakwood  Ave. 

N.  J.,  Ea.st  Orange — City  Council  contemplates  installing 
high-level  sewerage  disposal  system  with  terminus  plant  on 
Newark  Bay.  Estimated  cost,  $1,216,700.  George  A.  Grover, 
Councilman,  head  of  investigation  committee.  W.  D.  Willi- 
gerod.  City  Engr. 

N.  J.,  IrviniE^ton — Town  Commission  plans  to  extend  sewer 
system  in  Harper  Ave.     Isaac  J.  Casey,  City  Engr. 

N.  J.,  Morristown — Board  of  Healtli  will  extend  sewer 
system. 

N.  J.,  Ponipton  Lakes — Cap  Works  branch  of  E.  I.  du  Pont 
de  Nemours  &  Co.  will  install  sewerage-disposal  plant  for  resi- 
dence section.      Estimated   cost,    $10,000. 

Penn.,  Brentwood — Bids  will  be  received  by  H.  G.  Benson, 
Chn.  Borough  Sewer  Committee,  until  June  1  for  sanitary 
sewer  system.  Douglass  &  McKnight,  1315  Union  Bank  Bldg., 
Pittsburgh,   Engr. 

renn,,  Erie — (OflRcial) — Citizens  voted  $30,000  bonds  for 
west  side  sewer.  B.  E.  Briggs,  City  Engr.  Noted  Api-.  13 
and  27. 


Greensburp; — City 
Neal,  City  Engr.     L. 


contemplates      sewage-disposal 
E.  Tracey,  Pittsburgh,  Consult. 


Penn., 

plant.     J. 
Engr. 

Penn.,  JohnNtown — Bids  will  soon  be  received  by  city  for 
sanitary  sewer  from  proposed  disposal  plant  to  point  700-ft. 
above  (Soppersdale  Bridge.     C.  P.  Collins,  Engr.     Noted  Apr.  20. 

Penn.,  I,ewiHbiire — Town  Council  passed  ordinance  author- 
izing constiuction  of  storm  sewer  from  3rd  St.  to  river. 

Penn..  Seranton — Bids  will  soon  be  received  for  sanitary 
sewer  system  in  21st  Ward  and  extending  sewer  in  12th  St. 
W.    A.    Schunk,    City    Engr.      Noted    Apr.    20. 

Md.,  Haprerstown — Plans  will  be  prepared  for  sewer  sys- 
tem. J.  B.  Ferguson,  City  Engr..  and  John  Carmichael,  Chn. 
of   Sewer   Com.      Noted    Dec.    23    and    Apr^  13. 

Va.,  Richmond — City  contemplates  drainage  system  pre- 
paratory to  opening  Monument  Ave.  Estimated  cost,  $5,500. 
C.   E.    Boiling,   City    Engr. 

S.  C,  Oreenvllle — See  item   under  "Water-Works." 


<;a.,  lioKanMvllle — Citizens  voted  $10,000  bonds  for  sewer 
system.      R.   II.   Utling,   Clk.  of  Council.     Noted  Apr.   6  and   27. 

Fin,,  Key   WcHt- — See   item   under   "Water-Works." 

Fin.,   .Miami — .See   item    under   "Wati-r-Works." 

Ohio,  .\kron — Bids  will  be  received  b.v  Coventry  Land  and 
Improvement  Co.,  403-04  Ohio  Bldg.,  until  June  1,  for  about 
4.900  ft.  of  15-  to  42-in.  sanitary  sewer  and  about  2,000  ft.  of 
fiO-  to  72-in.  storm  drain.  Estimated  cost,  $100,000.  W.  H. 
Kroeger,   Mgr. 

Ohio,  .Alliance — Bids  will  be  received  by  J.  H.  McConnell, 
Dir.  of  Pub.  Ser..  City  Hall,  until  noon.  June  6.  for  im- 
proving sewage  treatment  iilant.  W.  .Shidler.  City  Engr.  R. 
Winthrop  Pratt,  Hippodrome  Bldg.,  Cleveland.  Consult.  Engr. 
Noted    Jan.    13. 

Ohio,  Bryan — Bids  will   be   received   until   noon,   June   5,   by  . 
John   A.   Neill.   Clk.,   for   purchase   of   $5,000    bonds   for   sewers. 
Noted   Mar.    16. 

Ohio,  Hamilton — Prank  E.  Weaver,  City  Engr.,  estimates 
cost   of   sanitary   sewer   system   in_  6th   Ward   at    $53,187. 

Ohio,  lienton — Election  will  soon  be  held  to  vote  on  bonds 
lor   sewer   improvements. 

Ohio,  MartiuM  Ferry — City  Council  will  install  sewers  in 
lOlm  St.  from  Clinton  to  Vine  St.,  Vine  St.  from  Elm  St.  to 
Euclid  Ave.,  alley  between  Kim  .St.  and  Euclid  Ave.  from 
Clinton   to  Vine   St.      C.   T.   Barr.   Clk. 

Ohio,  Piqna — Plans  being  prepared  by  Albert  .Sch^oeder, 
City  Engr..  for  sanitary  .sewer  in  (jovington  Ave.  and  Wood  St. 
to  Wasiiinglon  Pike. 

Ohio,  .StrutherH — Preliminary  plans  being  prepared  by  G. 
Montgomery,  Hazleton,  East  Youngstown,  for  sanitary  and 
storm  sewer  in  Center  St.  J.  O.  Richards,  Bridge  St.,  City 
Clk. 

Ind.,  EvansvlIIe — Plans  being  prepared  by  James  D.  Saun- 
ders, City  Engr.,  for  sewer  in  alley  between  Main  St.  and 
Baker   Ave.   from   Iowa   to  Delaware   St. 

Ind.,  Fremont — Plans  approved  by  Commission  for  Menom- 
onee  Vallev  concrete  intercepting  sewer.  Bids  will  soon  be 
received.      Estimated    cost,    $413,000. 

Ind.,  Princeton — (Official) — Contract  for  constructing 
Southwest  Sanitary  Sewer  District  will  soon  be  awardeoT. 
Estimated  cost,  $6,500.  H.  J.  Toelle,  City  Engr.  Noted 
.Apr.    27. 

.Mich.,  .Menominee — (Official) — All  bids  received  May  15 
for  sewer  in  Spies  Ave.  from  State  to  Catherine  St.  rejected. 
New  bids  will  he  received  until  June  5.  P.  S.  Norcross,  City 
Clk. 

Mich.,  Mt.  Clemens — Common  Council  recommended  18-in. 
sower  in  Rose  St.  extending  from  Cass  Ave.  to  Church  St. 
J.    W.    Irwin,    City    Engr. 

Mich.,  Mt.  PleaNnut — Election  will  be  held  May  29  to  vote 
on   $42,000   bonds  for   main   trunk   sewer.     Noted   Mar.   23. 

III.,  Peoria — Citv  contemplates  new  South  Side  sewer. 
Estimated  cost,  $234,566.     L.   D.  Jeffries,  City  Engr. 

Wis.,  Clintonviile — Bids  will  be  received  by  City  Clerk 
until  May  29   for  sewers  in  Church,   Mill   and  Lumber  St. 

Wi.s.,  Menominee — Bids  will  soon  be  received  for  sewers  in 
Vlh  St.  fiom  14th  to  12th  Ave.,  8th  St.  from  14th  to  12th  Ave., 
9th  St.  from  14th  to  12th  Ave.  and  12th  Ave.  from  2nd  to  3rd 
St.      Frank   Stewart,   City   Clk. 

Wis.,  Monticello — Bids  will  be  received  until  7:30  p.m., 
June  1.  bv  Henrv  M.  Marty,  Village  Clk.,  for  1,570  ft.  of  6-in., 
I.SIO  ft.  of  10-in.,  1.920  ft.  of  vitrified  pipe  sewers.  60  ft.  of 
10-in.  c.-i.  pipe  sewers,  15  manholes  and  1  Imhoff  sewage  tank. 
W.    G.    Kirchoffer,    31    Vroman   Bldg.,    Madison,    Engr. 

Vl'is.,  Watertown — Bids  will  be  received  until  May  27  by 
Board  of  Public  Works  for  storm  sewers,  catch  basins  and 
manholes. 

Iowa,   Avoca — City    plans    to   extend    sewer    system.      L.    J. 

Bunge,   City   (^Ik. 

Iowa,  Bedford — Bids  will  be  received  until  7:30  p.m.,  June 
5,  by  J.  K.  Jones,  City  Clk.,  for  sewers  In  North  and  Dodge 
St. 

Iowa,  Ft.  Madison — Preliminary  plans  being  prepared  by 
Burns  &  McDonnell.  Consult.  Engr..  400  Interstate  Bldg..  Kan- 
sas City,  Mo.,  for  sewer  system.     Estimated  cost,   $65,()00. 

Iowa.  Germania — Plans  being  prepared  by  C.  H.  Currle, 
ICngr.,  Webster  C^ity,  for  sewer  system  and  sewage-disposal 
plant.     Noted  May  18. 

Iowa,  Traer — City  Council  voted  to  construct  4,000-ft. 
sewer  extension   this   summer.      Estimated   cost,   $4,000. 

Minn.,  Fairmont — City  Council  petitioned  to  extend  sewer 
s.vstem. 

Minn.,  Hopkins — City   plans   to   install    sewer  system. 

Minn.,  Mora— Preliminary  plans  being  prepared  by  John 
F.  Druar,  Consult.  Tingr.,  311  Commercial  Bldg.,  St.  Paul,  for 
.stwers  and  water-works. 

Minn.,  Tracy — City  Council  petitioned  to  extelTd  sewer 
system. 

Kan.,  Downs — Plans  being  prepared  by  E.  T.  Archer  &  Co., 
Engr..  512  New  England  Bldg..  Kansas  City,  Mo.,  for  sewer. 
Estimated  cost,   $30,000.     Noted  Apr.   13. 

Kan.,  Lincoln — Contract  will  be  awarded  about  June  1 
for  sewer  svstem.  Estimated  cost,  $45,000.  W.  B.  Rollins  & 
Co.,  439  Midland  Bldg.,  Kansas  City,  Mo.,  Consult.  Engr. 
Noted  Mar.  2. 

Kan.,  Neodesha — Bids  will  be  received  by  J.  J.  Carroll,  City 
Clk.,  until  June  5,  for  intercepting  sewer  and  sewage-dis- 
posal plant.  Black  &  Veatch,  507  Interstate  Bldg.,  Kansas 
City,  Mo.,  Engr. 

Neb.,  Kearney — Press  reports  state  city  approved  prelim- 
inary plans  for  storm  sewers  in  Ave.  E  and  in  4th  Ave.  Esti- 
mated cost,  $15,650  and  $35,000  respectively.  F.  N.  Hartzell, 
Clk. 
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>rli..    Krnrnrx — Ordlinincr    immK'il    for    ni'Wor    In    alloy    Ix)- 
\V.   Kll'lur.  Miiyor. 


>iul 


I). 


\rl..,  IVtulrr  All  M.ln  f.n  coMHtniollon  of  Kuwoi  MyHlpm 
iiDil  lni|>i'ovi-iiit<iilM  to  watoi-workK  MyMtfiii  icJi-ttiMi.  New  IiIUh 
will  Mooii  !>.'  riMTlv.Ml.  Kutlinuti'il  coiil.  $25,000.  (liiiiil  *i  KuU 
toii,    Lincoln,    KnKi'. 

\eh.,    l'oin'ii--I"rpHit    rcportH    ntiiU>    city    I'ontcmpliiti'H    new 

Bl'WIT     Ny.-illlll. 

N.  I>..  KnrKti — t'lanii  bi-InK  propiirrd  l>y  Krank  I..  AniliTM. 
i'lty   ICoKi-..  for  Mi'Wi-r  In  Utli  8t.     NoUmI  Miir.  2. 

X.  I>..  «iMrrlii«n— .Sue    lliin   undii-   "Wiitci- WoiUh." 

!<.  II..  «Jrniiil  Korku -MUlH  will  l>«  rKCclvoil  until  ^  p.iii.,  .l\ino 
r..  l.v  \V.  II  Alixnn.lcr,  City  Clk..  for  liiti-riil  M«w«jr  .No  l.i, 
District    No.    r.. 

%.  I>..  Mohnlf-I'liinH  prcpiircil  l>y  OoorKc  Kempt-r.  Knur., 
MInot.    r.T    .■-i.iini    .Mcwcr   mvmIi  in. 

Mon«.,  lllllliiKii Cltv  ("ouncll  planii  Bpcclal  sowcr-lniprove- 
Miciit    .liNliul    III    .State    Hcalty    iidilltion. 

Mo..  llnrriHonvlllr — Klcctlon  will  «oon  lu-  held  to  vote  on 
Jl.l.OOO  lioiid.s  for  Hcwcr  HV.stciii  and  McWim'c-dlHpoMal  plant. 
Noted   .May    11. 

!»lo..  Mnryvlllr — rity  contciiiplat.  s  srwanc-dlHposal  plant 
nnd  .tcptic  tank. 

Mo..  StniilM-rry — rian.i  prepared  for  newer  syHtem.  l';**"' 
mated  co.st.  jLTi.oiHi.  Itlack  &  Vcalch.  Iiitcr-Statc  HldR.,  Kan- 
sas City.   Kn^r. 

Ark..  Mo<;ehee — City  Council  pati.scd  ordinance  providing 
for  sewer  system. 

Tt>*..  IloHNlori— lilds  will  soon  be  received  for  storm  sew- 
ers.     I';.-ilmialed   cost.   JiKl.OOO.      E.   B.   Sands.   City   Knk'r. 

Okla..  vrioii— lilds  will  be  received  by  Hoard  of  Trustees 
until  Juno  II  for  main  and  lateral  sewers.  Kstlmated  cost, 
$•10,000.  lienham  linnineerlnR  Co.,  Okluhoma,  Consult.  KniAf. 
Noted   Apr.    20. 

WiiMh.,  OnkeMdnIr — HIds  will  be  received  until  .lune  ir>  by 
Cltv  Clerk  for  2>..-ml.  vitrifled-pipe  sewers,  tank  and  filter 
bed"s.  Kstlmated  cost.  $1S.OOO.  Sawyer  Bros..  Lindelle  Hlk., 
Sliokane,    IOiikt.      Noted   Mar.   30. 

Ore..  Portlnnd — Plans  will  be  prepared  by  P.  H.  Dater.  City 
En^r..  for  reconstruction  of  Tanner  Creek  Sewer.  Estimated 
cost,   $22r>,000. 

Ciilif.,  Snornmento — See  item  under  "Streets  and  Roads." 

Cnlir.,  Sail  FrauelMco — Cltv  contemplates  concrete  .sewer 
on  Sloat  Blvd.  Estimated  cost,  $21,000.  .M.  M.  OShaughnessy, 
City   Engr. 

Ont.,  >'ew  Toronto — City  plans  to  install  new  sewers. 
George   I).   Scott,   City  Clk. 

Out..  I'etcrboro — City  Council  recommended  by  Board  of 
Control  to  have  new  sewer  constructed  in  Dublin  St.  from 
Downie   to  Reid  St.     R.   H.   Parsons,   City   Knsr. 

Out,,  Port  Hope — I'rovincial  Board  of  Health  approved 
plans  for  sewer  extensions  at  I'ort  Hope.  J.  W.  Sanders,  Clk. 
of  Council. 

n.  v.,  Fernle — Plans  being  prepared  for  2  mi.  sewer  in  the 
Anne.K.     Estimated  cost,  $10,000.     William  J.   Ramsey,   Engr. 

B.  C.  Vnnoonver — City  Council  plans  an  expenditure  of 
$10,000  for  sewer  construction.     F.  L.  Fellows,  City  Engr. 


Bids    In    and    Contracts    Awarded 


to      DAD- 
Estimated 


Mass..  .Milton — Contract  for  sewer.s  awardec 
DARK)  &  BOOTH,  49  Edgewater  Dr.,  Mattapan. 
cost,    $4,907. 

X.  Y.,  »\v  York — (Borough  of  Manhattan) — (Official)  — 
Low  bids  received  for  sewer  construction,  (a)  alteration  and 
improvement  to  sewer  in  Park  Ave.,  west  side,  from  slst 
to  82nd  St.,  (b)  receiving  basins  altered  and  improved  in 
11th  Ave.  from  22nd  to  27th  St.  with  inlets  and  all  woik  inci- 
dental thereto  as  follows:  Gasparini  &  Deblasio,  1864  Honey- 
well Ave..  Bronx,  (a)  $5,530;  J.  J.  Haiduvin,  16  East  177th  St., 
Bronx,  (b)  3:3.817;  P.  J.  Kearns  Contracting  Co.,  (b)  $4,716; 
Lawrence  Contracting  Co.,  (a)  $6,102;  Briggs  &  McLaughlin, 
(a)  $5,S71;  Peter  Cramer,  (b)  $4,67i<. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official) — 
Contract  for  storm  relief  sewer  in  114th  St.  from  1st  Ave. 
to  East  River  awarded  to  .lOHN  C.  RODGERS,  JR.,  271  West 
125th  St.,   at  $46,719.      Noted   Apr.   27   and   May   11. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official)  — 
Contracts  awarded  to  PATRICK  REILLY  for  improving  and 
altering  receiving  basins  in  East  4th  St.  from  Broadway  to 
2nd  Ave.,  JOHN  GUIDERA.  for  receiving  ba.sins  in  25th  St.. 
MELROSE  COXSTRl'CTION  CO.  for  improving  and  altering 
receiving  basins  in  120th  St.  from  Park  to  1st  Ave.  and  in 
Stanton   St.   from  Goerck   to  Tompkins  St.      Noted   May   4. 

N.  Y..  New  Y'ork — (Borough  of  Queens) — (Official) — Bids 
received  May  10  for  sewers  in  Jamaica  Ave.  from  Greenwood 
Ave.  to  Rockawav  Beach  Branch  of  Long  Island  R.R.,  4th 
Ward,  and  in  Woodhaven  Ave.  from  Fulton  to  Ashland  St. 
rejected.     Noted  May  lii. 

N.  .1..  New  BrniiH^vick — Contract  for  sewers  awarded  to  A. 
JELIN.   New   Brunswick.      Estimated   cost,   $10,530. 

Penn.,  Mt.  Inioii — Contract  for  sanitary  and  storm  sewers 
awarded  to  FOGEL  &  CO.,  HoUidaysburg,  at  $5,900.  Noted 
Apr.   27. 

Del..  Newark — Smith  &  Ruggles.  Baltimore,  Md.,  at  $10.- 
000,  submitted  lowest  bid  for  sewer  extensions  in  city.  Samuel 
J.    Wright,    Chn.    Sewer    Comn.      Noted    Apr.    27. 

^V.  Ya.,  Huntington — Citv  Commissioners  awarded  contract 
for  sewer  in  Holigurst  addition  to  AMOS  TRAINOR,  at  $4,895. 
A.    B.   Maupin,    City   Engr. 

III.,  Grarslake — (Official) — Contract  for  sewer  system  and 
settling  tank  awarded  to  EMBANKMENT  CO..  Joliet,  at 
$16,401.      Noted    Mar.    23    and    May    4. 


Win..  \|i|>lr(on — (Olflclal) — Contract  for  sewers  awarded 
UK  fnlloWH:  2  Hi'werM  to  DILLMANN  *i  CO.,  2  sewerH  to  II. 
ItUSIIo.M.  and  I  Hewer  to  J.  H.  WAIT.  A.  C.  Uemley,  (Mty 
Knur.      Note. I    May    4. 

WU..  ronii  «lii  I. BO — Hoard  of  Public'  Works  awarded  con- 
IructH  fill-  MeWfiM  III  I'lveiett,  tjrove,  Juneau,  Dixie  St.,  Merrill, 
Center  and  Ki>ii<l  du  Lac  Ave.  to  R.  HltllNKTT,  HaiinlHter  St. 
to   J.    X.-   G.    McCABlO.      lOHtliiiated    cost,    $5,075. 

\%li«,  SiiiMTlor — (HIllliigH  Park) — Contract  for  Hewer  In 
alley  from  NliN.Mourl  to  Peiiiisyl vania  Ave.  iiwariled  to  H.  A. 
Uic"lli;s   ^■    SON,   at    $9,64 1. 

Wis..  WiHikenhn- Hoard  of  Public  WorkH  awiirded  contract 
to  P.  P1;T10IISi>.\  for  Hewern  In  Grand  Ave.  and  Wilbur  Ave. 
with  iieee.M.sm  y  coiinectlonH,  manholcH,  etc.  William  Powrle, 
City    lOiigr.      Noted   May   4. 

Iowa.  Iilanrovc — City  plann  to  liiHtall  number  of  Hewer« 
by   day    labor. 

Ii»wa.  Ottiimwa — Contract  for  BcwerH  In  various  streets 
awarded  to  L.  &  W.  E.  HARNESS.  J.  P.  Brady,  City  Engr. 
Noted    .M.iy    11. 

Mina.,  Il<M'heMter — Contract  for  HcwerB  In  North  Central 
Avi.,  WiHl  4tli.  h;aHt  5lli  and  South  Pi'arl  St.  awarded  to 
WILLIAM   C.    KRASER,   at   about   $8,000.      Noted   Apr.    13. 

Minn..  'WnliaMlia — Contract  for  sewer  ^•yHtem  awarded  to 
PNIoN  M.VCIIINK  CO.,  161  West  University  Ave.,  St.  Paul. 
at    $6,074.      Noted    Apr.    6. 

S.  I).,  IpMwieli — Contract  for  approximately  2.810  ft.  of  8- 
and  lo-in.  sewer  with  flush  tank  iind  manholes  awarded  to 
M.  A.  DIOAN.  Alexandri;i.  Dakota  I':nglneering  Co.,  Mitchell, 
Engr.      N<ded   Apr.   20  and   27. 

.s.  IJ..  W'Innrr — Contract  for  sewer  system  awarded  to 
CHARLES  H.  (^.REEN  C(J.,  Spokane.  Wash.  Noted  Nov.  18 
and    Apr.    6. 

N.  U..  Fariso- — Contriict  for  extending  sewer  svstem  award- 
ed to  AIKEN  CONSTRUCTION  CO.  and  HAGGART  (;ON- 
.STRUCTIO.N  CO.      Frank   L.  And<-rs,   City   Engr.     Noted   Mar.   2. 

Mont..  Missoula — (Official) — Contract  for  storm  sewer  sys- 
tem in  Speci.-il  ImiHOveiiient  District  No.  37,  East  Front  St., 
iiwarded  to  .].  C.  MAGPIRE,  Hutte,  Mont.,  at  $22,732.  E.  .S. 
Hathaway,  City  Engr.     Noted  May  4. 

T«'\.,  Austin — Low  bids  received  for  sewer  construction  as 
follows:  Dallas  Lime  and  Gravel  Co.,  at  $32,473  for  Ist  Sec- 
tion of  Little  Shoal  Creek  storm  sewers;  Bay  McDonald,  at 
$5,941  for  arched  culvert  at  19th  St.;  William  Fuhrman,  at 
$4,725,   for   60-in.   circular  sewer.     Noted   May   11. 

Tex.,  Austin — (Official) — Contracts  for  sewer  construction 
awarded  as  follows:  TEXAS  CONSTRUCTION  CO..  $31,840, 
Contract  No.  1;  bids  on  Cotjtract  No.  2  re.iected,  city  will  do 
work  bv  day  labor;  WILLIAM  FUHRMAN,  $4,725.  Contract 
No.   3.      Noted   Apr.    13   and    May   4. 

Calif..  Saoi-nnientii — Contract  for  sewers  in  various  streets 
awarded   to   W.   J.   TOBIN,   7  35   Filbert   St.,   Oakland. 

Calif,,  Stockton — (^ontract  for  lateral  sewer  in  Fair  Oaks 
addition  awarded   to  W.   F.   EDWARD.S,   at   $11,979. 

Ont..  North  Bay — (Official) — Contract  awarded  to  CHARLES 
SANDRELLI,  North  Bay,  for  sanitary  sewers  in  Sherbrooke 
and  St.  John  St.  and  Second  Ave. 

GARBAGE 
Proposed  Work 
Mieh..  Detroit — Detroit  Reduction  Co.  plans  to  rebuild  plant 
recently  destroyed  by  fire. 

Bids  In  and  Contracts  Awarded 
N.  Y..  New  York — (Borough  of  Queens)  —  (Official) — George 
Vroeland,  at  $12,000  sulimitted  only  bid  for  contract  pursuant 
to  Section  544  of  Greater  New  York  Ch.-vrter  for  reception, 
transportation  and  final  disposition  of  garf)age,  rubbish,  ashes, 
and  street  sweepings  in  portion  of  5th  Ward  of  Borough  of 
Queens  during  months  of  May,  June,  July,  August.  September 
and  October,  1916,  and  furnishing  and  operating  necessary 
dumps,  scows,  tugs,  tools,  appliances  and  labor  therefor.  Noted 
Apr.    6   and    May    11. 

Mont..  Butte — (Official) — Contract  for  50-ton  Decarle  in- 
cinerator awarded  to  DECARIB  INCINERATOR  CO.,  at  $40, 
800. 

STREETS  AND  ROADS 
Proposed  Work 
Maine.  Augusta — Bids   will   be   received   by  State   Highway 
Commission,    Augusta,    until    11    a.m.,    May    31,    for   about    2.48 
mi.  highway  in  Palmyra,  Maine,  and  2.92  mi.  in  Detroit,  Maine. 
Mass.,     Salem — Commissioners     of     Essex     County,     Salem, 
pl.in    to    construct    boulevard    between    Walnut    and    Elm    St. 
Address  County  Clerk,  Salem. 

Conn..  Grecnwieh — (Official) — Bids  will  be  received  by 
Highway  Commission,  Borough  Court  Room,  Town  Hall,  until 
3  p.m..  May  29.  for  about  43.500  sq.yd.  reinforced-concrete 
pavement.     L.  V.  Lockwood,  Chn.   (See  adv.) 

N,  Y..  Buffalo — Bids  will  be  received  by  A.  G.  Hinkley,  Clk. 
of  Erie  County,  Room  36,  City  and  County  Hall.  Buffalo,  until 
11  a.m..  May  29,  for  improving  County  Rd.  No.  9,  Brant  Center, 
577  Ellicott  Sq.,  Buffalo,  County  Engr. 

N.  J.,  Belleville — City  Commission  rescinded  contract  re- 
cently awarded  to  Hastings  Paving  Co.  foi-  improving  Divi- 
sion and  Malone  Ave.  Work  will  be  readvertised  for  paving 
with  asphalt  block  or  national  paving. 

N.  J..  Butler — Board  of  Chosen  Freeholders  of  Morris 
County,  Morristown,  plan  to  improve  Pompton-Newark  Turn- 
pike. 

N.  J..  Colling'swood — Election  will  be  held  June  27  to  vote 
on  $140,000  bond  issue  for  street  paving.  J.  Remington,  Had- 
donfield,  Engr.     Noted  Feb.  3. 

N.  J..  Glen  Bidge — City  will  pave  Ridgewood  Ave.  from 
East  Orange  line  to  Bay  Ave.  with  concrete.  Estimated  cost, 
$35,000.      Noted    Apr.    6. 
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N.  J.,  JerMcy  City — (Official) — Bids  will  be  received  by 
JJoarU  of  tdiiimissioneis  about  June  1  for  improving  Hose 
Ave  from  Crant  to  Kearney  Ave.  Estimated  cost,  $C.293. 
C.  A.    Van    Keuren,   City   Kngr.      Noted   May   11. 

IV.  J.,  Keyiiort — State  Road  Commission  authorized  survey 
of  extension  of  Ocean  Blvd.  from  Keyport  to  Atlantic  High- 
lands.     K.    A.    Stevens.    Trenton,    State    ltd.    Comr. 

1  ?•  "!;•  *'">'•  I.iiiidiiiBr — Hoard  of  Chosen  Freeholders  of  At- 
lantic County,  Ma.\s  Landing,  plans  to  pave  county  road  from 
Absecon    to   Camden   County   line.      Kstimated   cost,    $400,000. 

N.  J.,  W  iiNhluKton — Hoard  of  Chosen  Freeholders  of  War- 
T$."  bounty  plan  to  resurface  WashinKton-Hampton  and 
Washington-I'hiUipsburg  Rd.  Address  County  Clerk.  Belvl- 
dere. 

I'eiin.,  LewiNhurK- — City  plans  to  pave  Market  St.  Frank  P. 
Catherman,   Burgess. 

,  ?!,'?"°.-  ''«■"•  ^VilmliiKton — (OfHcial) — Bids  will  be  received 
by  William  M'Elwee,  Jr.,  Secy.,  until  7  p.m.,  June  6,  for  pav- 
ing 11   sections  of  streets. 

Peiiii.,  Sewickloy — City  contemplates  paving  Locust  I'l. 
between  Centennial  Ave.  and  Hill  St.  with  vitrified  paving 
block. 

Fenn.,  WIlkcN-Itarre — (Official) — Bids  will  be  received  bv 
F.  R.  Hendershot,  County  Controller,  Court  House,  until 
noon,  May  31,  for  constructing  and  resurfacing  countv  high- 
way leading  from  Hillside  to  Huntsville  in  Luzerne  County. 
(See    adv.    May    IS    issue). 

Va.,  nnxiknr'nl — City  contemplates  .$20,000  Ijond  issue  for 
street    imijiovements. 

Va.,  KiiNtburs — Bids  will  be  received  by  Clerk  of  Campbell 
County,  Rustburg,  until  June  12,  for  24  mi.  bituminous  ma- 
cadam road  and  9  mi.  of  waterbound  macadam  road.  G.  P. 
Coleman,  Richmond,  State  Highway  Comr. 

A'a.,  Salem — Bonds  for  $125,000  voted  bv  citizens  of  Roa- 
noke County.  Salem  Magisterial  District,  for  road  improve- 
ments.     C.   A.   Denit,   Clk.      Noted   Apr.    20   and   27. 

W.  Va.,  HarriHville — Bonds  for  $240,000  voted  bv  Ritchie 
County,  Clay  District,  for  road  work.  A.  I).  Williams,  Library 
Bldg.,   Morgantown,   Ch.   Rd.   Engr.     Noted   Mar.   23  and  Apr.   20. 

AV'.  Va.,  Kin^rnood — (Official) — Bids  will  be  received  by 
Board  of  County  Commissioners,  Kingwood,  until  1  p.m.,  June 
12,  for  grading  and  surfacing  about  32-mi.  road  in  Portland 
District  and  about  18  mi.  in  Kingwood  District.  E.  C.  Everly, 
Kingwood,  Clk.  of  County  Court.  Noted  Apr.  13.  (See  adv. 
May   25    issue.) 

W.  Va.,  New  IVIartiiiHville — Bids  will  be  received  until  1 
p.m.,  June  7,  by  County  Court  of  Wetzel  Countv.  New  Martins- 
ville, for  purchase  of  $240,000  bonds  for  road  work  in  Church 
District.      Noted   Mar.   23   and   Apr.   27. 

\V.  Va.,  Well.sburg — Brooke  County  will  vote  June  20  on 
$800,000  bonds  for  road  improvements.  G.  C.  Wells,  Wells- 
burg,    Comr.      Noted    Apr.    20. 

VV.  Va.,  West  Alexander — (Wheeling  post  office) — Bonds  for 
$15,000   voted   by   citizens   for  street   improvements. 

W.  Va.,  West  Union — Bonds  for  $173,000  voted  by  Dod- 
dridge County.  CJrant  District,  for  road  improvements.  Ad- 
dress County  Clerk,   West  Union. 

N.  C,  Dunn — Bids  will  be  received  by  city  until  June  13, 
for  17,000  sq.yd.  of  brick,  bitulithic,  asphalt  or  other  pave- 
ment, 3,000  lin.ft.  concrete  curb  and  gutter  and  1,000  sq.yd. 
sidewalk  with  drainage,  etc.  J.  W.  Turnage,  Mayor,  and 
Gilbert  C.  White,   Durham,   Engr. 

N.  C,  Fayetteville — Election  will  be  held  June  26  in  Cum- 
berland County,  Black  River  Township,  to  vote  on  proposition 
to  construct   roads.     Address  County  Clerk,   Fayetteville. 

N.  C,  Nashville — Commissioners  of  Nash  County,  Nash- 
ville, and  Franklin  County,  Louisburg,  plan  to  improve  8 
mi.  of  roads  between  Pilot  and  Tar  River. 

N.  C,  Relds\-lIIe — City  plans  to  pave  1  ml.  with  sheet  as- 
phalt. 

N.  C,  Shelby — Bids  will  be  received  until  June  6  bv  city 
for  26,232  sq.yd.  paving,  4.947  lin.ft.  curbing,  904  ft.  concrete 
header,  140  ft.  12-ln.  and  480  ft.  12-in.  terra  cotta  drains,  etc. 
J.  B.  McCrary  Co.,  Atlanta,  Ga.,  Engr.  Noted  Mar.  23  and 
May    11. 

N.  C,  AVin«ton-Salein — Plans  being  considered  bv  city  for 
paving  West  5th  and  North  Trade  St.  G.  T.  Hinshaw,  City 
Engr. 

Ga.,  Savannah — City  contemplates  paving  Duffy  St.  E.  R. 
Conant,   City   Engr. 

Fla.,  Avon  Park — Bonds  for  $30,000  voted  by  citizens  for 
paving  about   3  mi.  of  streets. 

Fla.,  Sebrlng — Bids  will  be  received  by  city  until  June  21 
for  curbing  and  paving  about  48,000  sq.yd.  Citizens  recently 
voted  $.')0.000  bonds  for  this  purpose.  Jaudon  Engineering  Co., 
Savannah,   Ga.,   Engr.     Noted   Jan.    27   and    Mar.    30. 

Miss.,  rhnrIe.ston — Bids  will  be  received  by  D.  S.  Henderson, 
Clk.  of  Tallahatchie  County,  until  June  5,  for  1%  mi.  of  road. 
Noted  Apr.   6. 

Miss.,  CK>rinth — rAlcorn  County,  Corinth,  voted  $50,000  bonds 
for  road  improvements.  S.  B.  Martin,  Corinth,  County  Superv. 
Noted   May  4. 

Miss.,  Macon — Bids  will  be  received  by  Commissioners  of 
District  No.  5  of  Noxubee  County,  Brooksville,  until  June  7, 
for  constructing  rock  roads.  John  A.  Tyson,  Macon,  Chan- 
cery Clk. 

Miss.,  Tazoo  City — Election  will  be  held  in  county  May  31 
to  vote  on  bonds  for  road  work.  J.  H.  Reagon,  Yazoo  City, 
County  Superv. 

I>a.,  Alexandria — Bonds  for  $80,000  voted  by  Rapides  Par- 
ish, Rd.  District  No.  6,  for  gravel  roads.  J.  P.  Turregano, 
Alexandria,  Pres.  of  Police  Jury.     Noted  Apr.  6. 

La.,  Mlnden — Election  will  be  held  June  10  in  Webster 
Parish,  Wards  4  and  5,  to  vote  on  special  tax  for  road  im- 
provements.     J.    R.    Davis,   Minden,    Secy.    Police    Jury. 


I.a.,  New  Orleann — (Officials) — Bids  will  be  received  by 
State  Highway  Department,  New  Orleans  Court  Bldg.,  until 
noon,  June  12.  for  65  mi.  gravel  road  in  DeSoto  Parish  and 
12  mi.  earth  road  in  Grant  Parish.  W.  E.  Atkinson,  New  Or- 
leans. State  Engr. 

Tenn.,  DyerMburnr — City  plans  to  pave  Peabody,  Roberts, 
tair  and  Bruce  St.  with  concrete  and  Troy  and  East  Court  St. 
with    asphaltic    concrete.      W.    O.    Harrell,    Recdr. 

Tenn.,  Krwin — Plans  being  considered  by  city  for  paving 
portions  of  Main.  Union,  Gay  and  Depot  St.  and  Nolachucky 
Ave.      C.    P.   Toncray,    Elizabethton.    Engr. 

''"♦'""••  MadlHonvlIIe — Bids  will  be  received  bv  Commission- 
ers of  Monroe  County,  Madisonville,  until  June  C,  for  im- 
proving county  roads.  Citizens  recently  voted  $325,000  for 
IX'"'"-..,  '^-  •'■  Love.  Sweetwater,  Engr.  Noted  Mar.  23  and 
May   IS. 

Tenn.,  MeniphiM — County  sold  $200,000  bonds  for  road  work. 
Address  Chn.   of  County  Court,   Memphis. 

Tenn.,  Nashville — Davidson  County  contemplates  expendi- 
ture of  $250,000  for  road  work.  W.  M.  Pollard,  Nashville, 
County    Judge. 

,.,^„''!.*'"""  "«Bersvllle — City  contemplates  expenditure  of  $100,- 
OOO  for  street  improvements.  J.  N.  Ambler,  Winston  Salem,  N. 
C    Engr. 

Ky.,  Covington — Commissioners  of  Kenton  County  con- 
template $150,000  bond  issue  for  road  worJ<.  J.  B.  Dillon,  Cov- 
ington, County  Clk. 

Ky.,  KIkton — Commissioners  of  Todd  County,  Elkton,  will 
not  hold  election  June  10  to  vote  on  $190,000  bonds  for  road 
improvements.     Noted   Apr.   20. 

Ky.,  Frankfort — Bids  will  be  received  by  S.  B.  Smith,  Rd. 
Lngr.  of  Franklin  County,  until  noon,  June  2,  for  1  mi.  of  new 
turni)ike. 

Ky.,  Newport — County  plans  to  pave  River  Rd.,  Tavlor  Mill, 
De  Coursey,  Independence  and  Ledington  Pike  with 'concrete 
or  macadam.  Estimated  cost,  $8,000,  $l.-,.000,  $15,000,  $00,000 
and  $69,000  respectively.  George  Horning,  10  West  4th  St., 
County    ICngr. 

Ky.,  IMneville— Bell  County  recently  voted  $150,000  bonds 
for  road  work.  T.  J.  Asher,  Pineville,  County  Judge.  Noted 
Mar.    30   and   Apr.    6. 

Ky.,  Stanford — Citizens  defeated  $200,000  bonds  for  road 
improvements  in  Lincoln  County.     Noted  Mar.  2  and  Apr.   6. 

Ky.,  Tnylorsville — Citizens  defeated  $100,000  bonds  for  road 
work    in    Spencer   County. 

Ohio,  Akron — City  Council  passed  resolution  to  improve 
McGowan  St.  from  Johnston  to  Clark  St.  J.  A.  Gehres,  City 
Engr. 

Ohio,  Akron — Plans  being  considered  by  Commissioners  of 
Summit  County  for  road  to  Long  Lake. 

Ohio,  Alliance — (Official) — Bids  will  be  received  by  J.  H. 
McConnell.  Dir.  Pub.  Ser.,  until  June  2,  for  about  20,000  sq.yd. 
brick  pavement  on  Patterson.  Prospect,  4th  and  5th  St.  a'nd 
Linden,  Hester,  Arch  and  Avalon  Ave.  Wade  Shectler,  City 
Engr.      Noted    May    11.. 

Ohio,    Bellefontnine — Contract    for    paving    North    Main    St. 

will  be  awarded  about  June  1.     Estimated  cost,  $25,000.     C.  A. 

Inskeep,   City    Engr. 

Ohio,   Bridgeport — See   item   under   "Bridges." 

Ohio,    Cedar>ille — (Official) — Bids    will    be    received    by    J. 

W.    Johnson,    Village    Clk.,    until   noon,    June    7,    for   improving 

Main    St.      Noted    Apr.    27. 

Ohio,  Chardon — Bids  will  be  received  by  A.  A.  Fowler, 
Audr.  of  Geauga  C^ouiity,  Chardon,  until  noon,  June  5,  for 
purchase  of  $35,000  bonds  for  road  work. 

Ohio,  Cleveland — Bids  will  be  received  by  Commissioner  of 
Purchases  and  Supplies,  Room  513,  City  Hall,  until  noon.  May 
31,  for  improving  and  paving  Pittsburgh  Ave.  Robert  Hoff- 
man,   City   Engr. 

Ohio,  Cleveland — -City  contemplates  expenditure  of  $20,000 
for  improving  Bulkley   Blvd.      Robert  Hoffman,   City  Engr. 

Ohio,  Cosliooton- — City  Council  passed  resolution  to  im- 
prove 13th  St.  from  north  line  of  Chestnut  St.  to  south  of 
Oak   Ave.     A.   Fisher,  City   Engr. 

Ohio,  Coshocton — (Official) — Bids  will  be  received  by  Hugh 
Gamble,  City  Audr..  until  noon,  June  10,  for  purchase  of  $9,000 
bonds   for   improving   2nd   St.      Andrew   Fisher,   City   Engr. 

Ohio,  Dayton — City  Council  passed  ordinance  to  improve 
I..ivingstoii  Ave.  and  Bickham  St.  from  Huffman  Ave.  to  Sand 
St.      F.   O.    Elchelberger,   City   Engr. 

Ohio,  Deflanee — (Official) — Bids  will  be  received  by  Com- 
missioners of  Defiance  County.  Defiance,  until  2  p.m.,  June 
5,  for  grading  and  macadamizing  Section  "E"  of  Bryant-Pt. 
Wayne  Rd.   known  as  Rd.   Improvement   No.    7. 

Ohio,  Delaware — City  plans  to  issue  $4,200  bonds  for  pav- 
ing South  Sandusky  St.     George  S.  Irwin,  City  Engr. 

Ohio,  Katon — Bids  will  be  received  by  E.  Dalrymple,  Village 
Clk.,  Council  Chamber,  until  noon,  June  14,  for  approximately 
40,000  sci.yd.  paving  and  all  other  work  and  material  con- 
nected therewith.  A.  L.  Reid,  Village  Engr.  Noted  Jan.  27 
and  Apr.   13. 

Ohio,  Kindlay — Plans  being  prepared  for  7,380  sq.yd.  brick 
paving  in   East  Sandusky   St.     U.  K.   Stringfellow,   (Jity   Engr. 

Ohio,  Findlny — Bids  will  will  soon  be  received  by  Jacob 
Metzler,  Dir.  of  I'ub.  Ser.,  for  paving  South  Main  St.  and 
Meeks  Ave.  with  brick,  Glendale  Ave.  with  tarvia  macadam, 
Laquineo  St.  with  brick,  concrete  or  sheet  asphalt  and  Green- 
lawn  Ave.  with  tarvia  macadam.  U.  K.  Stringfellow,  City 
Engr.      Noted    Mar.    10. 

Ohio,  Findlay- — Plans  being  prepared  by  A.  R.  Taylor,  Engr. 
of  Hancoclv  County,  Toledo,  for  paving  portions  of  Bergman, 
Bame,  Rodabaugh  and  Hause  Rd.  Grace  Wilch,  Findlay, 
Countv  Clk. 
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nlilii.  (iiilltiii  IsiiIm  Hill  |i(<  rorelvetl  l>y  A.  K.  ITiukikh,  DIr 
Till.  .Sir.,  iiiilll  iiiioii,  Juiu'  I,  fur  puvlnir  <ifovo  Avo.  Noliil 
I'rli    -H   mill   Miiy    IX. 

ohiii.  Irunton— City  Coiiiicll  jiiiMiitMl  roHolutluii  to  liiiiu'iivit 
I'l-ilar  .\ll<<y  finiii  iioitli  IIiik  or  ('i<liti<l'  .SI.  to  HOUth  lllii'  of 
ICiillioiKl    SI,      J.    I(.    C.    Iliowii,    IMty    KiiKi. 

Ohio,  Krnt--(Mty  ('oui)rll  ihimnkiI  orilliiiinci>  to  liii|>iovi> 
.Mitiitua  .St.  fioin  .Miiln  SI.  to  iioilli  I'ot'iMiiiiUoii  lliio. 

(Ililo,  I. linn  Cllv  Couiicll  aclii|iti'il  rrNoliil  Ion  lo  liiitircivc 
.\hl.air  St     fr.iiii   .MaiU.t   to   Klin  St.     .1.    1.   llolTiKr.  I'lty  ClU. 

Ohio.  Minn — City  t'ounoll  iiilo|itiMl  rcMOlut  ioii  In  lni|irovo 
l':a»l  X'lnc  SI.  from  MuiIIhoii  lo  rruHiicrt  Ave.  .1.  I  lli'lTnor, 
(-■Ity   r\k. 

•thio,  l.lnin — City  Council  adoptnl  ronnliitlon  to  linprovo 
Onk   St.   ftoiK   Kll>l)y  to  Vino  St.     J.    I.   HffTni'i-.  City  Clk. 

Ithlo,  ^Inrlrttn — City  Council  iiiihhciI  icHolutlon  to  hnprovf 
Put  nam  .\v<v  fioin  Krunklin  to  ilnnimr  St.,  Ilariiiiir  St.  from 
l.aniaMlci  lo  .Maiilo  St.  iinil  I'roMpccI  St.  from  llnrmiir  to  Kim 
SI.       !•'.    (!ali-M.    City    ICn^'r. 

Ohio.  MiirllnM  Krrrj — Cllv  will  pnve  portionH  of  Elm,  Vlr- 
Klnla    anil    N'liu'    St.      ThomuM    Md'herHon.    City    Clk. 

Ohio,  \r%T  Phllnilflphin — (\>mml8Hlont>rM  of  TuHcnrnwaH 
t^ounty  Holil  Jliri.(M)i)  honils  for  roiul  work.  Addroso  County 
Clerk.   New    riilhnl.'l|>lila. 

Ohio.  Mli'n — Onlliiiinci-  pasHod  by  City  Council  to  Improve 
L'nil   St.   fiiini   Itrown   to  Ward  St.     11.  W.  Turner,  City   lOntcr. 

Ohio.  Snirni — Cllv  Council  pnHMed  ordinance  to  Improve 
Wexl  l>ry  St.  from  west  line  of  I>epot  St.  to  onst  Hue  of 
Howard  St.  liy  Kradln^r,  curliinK.  paving  with  brick  or  block 
and  constructinK  sewer.      It.   .M.   Krench.  Clly   UnKr. 

Ohio.  Snirm — Cllv  Council  pa.'s.seil  ordinance  to  Improve 
.Maple  SI.  fiom  east  line  of  Kianklin  Ave.  to  east  line  of  Wood- 
land .\ve.  l>v  Krr.'idinK.  curliinn  and  pavlnn  with  vitrified  brick. 
IS.    .M.    Flench.    City    KiiRr. 

»»hlo,  Slilno.v — Uid.s  will  be  received  about  June  1  by  G.  P. 
Stali\.  .\udr.  of  Shelbv  County.  Sidney,  for  about  3  mi.  of 
crushed  stone  on  I'lattsviUe  Rd.  No.  11.  C.  A.  Maurer,  County 
lOnni-. 

Ohio.  SItMihenvlllv — Bids  will  l)e  received  by  city  until 
.T\me  3  for  i>avinH:  Spring  Ave.  with  l)rick  on  concrete  base 
and  (i.BDO  s<|.yd.  cement  sidewalk.  Estimated  cost,  $S,860.  J.  N. 
Leech,   City  Kntir. 

Ohio.  Steiilienvlll« — Citv  Council  passed  ordinance  to  im- 
prove Slack  St.  from  Wells  to  4th  St.     J.  N.  Leech,  City  Engr. 

Ohio.  Toloilo — Plans  being  prepared  by  Cecil  Rood,  Rd. 
Enprr.,  Lucas  County.  Toledo,  for  improving  Michigan  Ave., 
Adams    Township.      Cable    Cooper,    Toledo.    County    Audr. 

Ohio,  'WnNliineton  Court  Hou»e — City  plans  to  improve  Fay- 
ette St.  from  East  to  Elm  St.     B.  R.  Jacobs,  City  Engr. 

Ohio,  ^Vest  Park — Bids  will  be  received  by  Fred  Feutcher, 
Clk..  until  noon,  June  5,  for  sidewalks  on  W'illiams,  West 
Park.  Uockport  and  fith  St.  Lander  Engineering  Co.,  Amer- 
ican Trust  Bldg.,  Cleveland.  Engr. 

Ohio,  YoiiiiKstown — City  Council  adopted  resolutions  to  re- 
pave  Boardman  St.  from  Market  to  Basin  St.,  Commerce  St., 
between  Wick  Ave.  and  Walnut  St.  and  Oak  Hill  Ave.  from 
Baltimore  &  Ohio  Railroad  Co.  overhead  bridge  to  Pike  St.  F. 
M.    Lillie,   City    Engr. 

Inil..  Caniieiton — Bids  will  be  received  by  M.  C.  Conaway, 
County  Audr..  Cannelton.  until  noon,  June  5,  for  2  mi.  ma- 
cadam   road   in    Tobin    Township. 

Ind..  Crnwfordsville — Bids  w'ill  be  received  by  W.  F.  Bat- 
man. County  Audr..  Crawfordsville.  until  10  a.m.,  June  6,  for 
gravel   road   in   Brown   and   Scott   Townships. 

In«l..  Fowler — Bids  will  be  received  by  Warren  Mankey, 
County  Audr..  Fowler,  until  1  p.m.,  June  5,  for  roads  in  York 
and    Union    Townships. 

In«l.,  Goshen — (Official) — Bids  will  be  received  by  A.  R.  Be- 
nienidorf.  County  Audr.,  Goshen,  until  1:30  p.m.,  June  6,  for 
2  roads  in  Jackson  Township.     Noted  May  11. 

Ind..  Greenfieid  —  Bids  will  be  received  by  H.  J.  Rhue. 
County  Audr..  Greenfield,  until  10  a.m.,  June  5,  for  road  work 
in   Bliie   River  and   Brown   Township. 

Ind..  (Jpi-eiLsImrK — Bids  will  be  received  by  John  C.  Barbe. 
County  Audr..  Greensburg,  until  1  p.m.,  June  5,  for  roads  in 
Washington   Township. 

Ind.,  Huntington — (Official) — Bids  will  be  received  by 
Board  of  Public  Works  until  June  5  for  improving  Wilkerson 
St.  bv  p.Tving.  curbing,  grading,  etc.  Estimated  cost,  $7,700. 
P.    E."   Latchen,    City    Engr.      Noted    May    11. 

Ind.,  Indianapolis — Board  of  Public  Works  adopted  reso- 
lutions to  improve  Kealing  Ave.  and  W'atson  Rd.  B.  J.  T. 
Jeup.   City   Engr. 

Ind.,  Indianuiioliiii — Bids  will  be  received  until  2:  30  p.m.. 
June  1,  by  Board  of  Park  Commissioners,  for  improving  Burd- 
sal  Parkway  from  Parkway  Ave.  to  Isabella  St.  <m  north  side 
and  from  Gent  Ave.  to  Acqueduct  St.  on  south  side  by  grading 
and  constructing  sidewalks,  north  drive  of  Fall  Creek  Park- 
way from  Burdsal  Parkway  to  2.5th  St..  from  Illinois  to  Penn- 
sylvania St..  from  Delaware  St.  to  Central  Ave.  and  from 
Central  Ave.  to  32nd  St.     B.  J.  T.  Jeup.  City  Engr. 

Ind.,  IndlanapoILs — Bids  will  be  received  by  Board  of  Pub- 
lic Works  until  10  a.m..  May  31.  for  improving  Beecher  St. 
from  Shelbv  to  Lincoln  St..  Campbell  Ave.  from  Lowell  Ave. 
to  Michigan  St.,  1st  alley  west  of  Capitol  Ave.  and  1st  alley 
north   of  20th   St.      B.   J.   T.   Jeup.   City   Engr. 

Ind.,  IndianaiM»lis — Bids  will  be  received  by  Commissioners 
of  Marion  County  until  10  a.m..  June  25,  for  improving  2  roads 
in  Franklin  Township.  L.  K.  Fesler,  Indianapolis,  County 
Audr. 

Ind.,  Jefl'erson^-ille — Bids  will  soon  be  received  by  Com- 
missioners of  Clark  County,  JefCersonville,  for  McKinley  Rd. 
to  be  constructed  of  crushed  stone.  Estimated  cost.  $7,000. 
G.  W.  Stoner,  Jeffersonville.  County  Audr. 


Ind.,  Kokoino  All  IiIiIh  recelvid  for  paving  Superior  and 
Indiana  St.  r<Ji-ct<Ml  by  Hoard  of  Public  WorkM  New  bIdH  will 
be   lecelviil.      William    K.   Mann.  Clly   I'inxr.      Noted   Apr.   «. 

Ind..  I.OK»n>>i>ort  .Ml  blilM  received  by  cllv  for  paviii*^  ICaHt 
ltroa(lwa.\  Willi  n'iiifoiced  b't  iiiiilnoUH  coni-rete  reJe<-U!d.  Work 
will    be    reailveillMed.       II.    II.    TlioinpHon,    Clly    lOriKr. 

lud..  Montierllo  IIIiIh  will  be  leculvi-d  by  A.  <i.  FlHher, 
Count.N  Audi..  IMontlcello,  until  10  a.m.,  June  «,  for  Kiavel 
roiidH  III  I'ralrle  TownMhIp  iinil  cruHhed  Htone  roadH  In  ITnlon 
TowiiMlilp. 

Ind..  ^Iiiiielf — City  Council  iiaHHed  ordlnunco  to  repair  num- 
ber  of    jia vi-iiienlH.      J.    A.   GehieH,    City    lOiiKr. 

Ind..  Miim-iillnr — I'laiiH  will  be  prejiared  by  County  EnKl- 
neer   for  Impiovliig   MuNcatlne-NlcholH   Rd.,   Muscutlnc   County. 

Ind..  ^ietviMirt  lildM  will  be  rec(?lved  by  Uoy  Slater,  County 
Auilr..  Niwpoil.  until  10  a.m.,  Juni;  fj,  for  3  pav(!il  roailH  in 
Clinton   'rowMHliip  and   mavel   roadH   In   Melt  TownMhIp. 

Ind..  I'lyniouth  Bld.s  will  be  received  by  O.  H.  Weber, 
County  Audi.  I'l.\  iiioiith,  until  2  p.m.,  June  6,  for  3  roads  In 
Hourbiiii    'rown.Klili,. 

Ind..  I'orlinnd  I'.idM  will  be  recrelved  by  John  Honlfa.n. 
County  Audr.,  rorllaiid,  until  10  a.m.,  June  5,  for  cru.'ihed 
Htone    roads    in    Hear   Crecjk    TowiiHliip. 

Ind.,  I'rlneeton — (JibHon  County  Hold  $32,000  bonds  for  road 
work.     Address  County  Clerk.  Princeton. 

Ind.,  SfottNhurK — Hldn  will  be  rcccdved  by  Robert  Blunt. 
County  Audr..  .Seollsburg.  until  1  p.m.,  June  5,  for  gravel 
roads    in    Vienna    Township. 

Ind..  South  llrnd — 'St.  Joseph  County  Commissioners  sold 
bonds  for  3;:ifi.000  for  roa<l  work.  Address  County  Clerk, 
South   H.nd. 

Ind..  Vnl|>nmiMo — Hid.s  will  be  received  by  C.  A.  Blachly, 
County  Audi..  X'alparaiso,  until  2  P-m.,  June  6,  for  3%  ml.  of 
gravel  road  in  I'liion  and  Jackson  Townships. 

Ind.,  Vernon — Bids  will  be  received  by  E.  J.  Bernhart,  Audr. 
of  Marion  County.  Indianapolis,  until  11  a.m.,  June  5,  for  roads 
in  Geneva  Townshii). 

Mich.,  Adrian — City  contemplates  paving  South  Main  St. 
J.   L.    Itichard.   City   Engr. 

MIeli.,  Ann  Arbor — (Official) — Bids  will'  be  received  by 
Board  of  Public  Works  until  June  7  for  about  14.000  sq.yd. 
vitrifled-brick  pavement.  Manley  Osgood,  City  Engr.  Noted 
Mar.    16. 

Mich.,  nirniinghani — City  plans  to  pave  Maple  and  Pierce 
St. 

Mirh..  CasHO|(oIiN — (Official)  —  Bids  will  be  received  by 
Board  of  Uoad  Commissioners  of  Cass  County,  Cassopolis, 
until  June  1,  for  constructing  number  of  county  roads.  Noted 
Mar.  '.>. 

Mieh..  Detroit — City  plans  to  pave  Wesson,  Lakeview,  Can- 
field,  Ferry  Park,  Beard,  Drexel,  Reed,  Homer  and  Logan  Ave. 
with  asphaltic  concrete  and  number  of  alleys  with  one-course 
concrete.      R.    H.    McCormick,    City    Engr. 

Mieh.,  East  I.nnHintc — Plans  being  prepared  for  grading 
and  graveling  Oak  Hill  Ave.,  Elm  PI.  and  Louis  St.  B.  A. 
Faunce,   City  Clk. 

Mieh.,  Jackson — City  plans  to  pave  Trail,  McBride,  Wash- 
ington, Pe.irl.  Harwood  and  4th  St.  and  Greenwood  Ave.  A. 
W.    D.    Hall,    City    Engr. 

Midi.,  Mt.  Pleasant — Election  will  be  held  May  29  in  Isa- 
bella County.  Mt.  Pleasant,  to  vote  on  $22,500  bonds  for  road 
and   bridge   work   in  Chippewa  Township. 

Mich.,  Sault  Ste.  Marie — Board  of  Road  Commissioners  of 
Chippewa  County,  Sault  Ste.  Marie,  plans  to  surface  2%  mi. 
of  road  south  of  Rudyard  with  trap  rock  on  limestone  or 
dolomite  base  and  4  mi.   of  Pickford  Rd.   with  trap  rock. 

Hi.,  Delavan — City  contemplates  paving  4  blocks  of  streets 
with  concrete. 

Hi.,  Hoopeston — City  plans  to  pave  East  Maple  St.  from  2nd 
Ave.   to   5th   St. 

HI.,  Lacoii — City  plans  to  improve   5th   St. 

Wis.,  Corliss — Commissioners  of  Racine  County  plan  to 
pave  1  mi.  with  concrete.     J.  Mutter,  Racine,  Highway  Comr. 

Wis.,  JanesA-iile — (Official) — Bids  will  be  received  by  Board 
of  Public  "Works  until  2  p.m.,  June  13,  for  paving  Oakland 
Ave.  and  Forest  Park  Blvd.  J.  P.  Hammarlund,  City  Clk. 
Noted  Apr.   20. 

Wis.,  Kenosha — Plans  being  prepared  by  B.  C.  Brennan, 
City  Engr.,  for  paving  Pomeroy  St.  from  Sheridan  Rd.  to 
Charles  St. 

Wis.,  Menashn — Bkls  will  be  received  by  .S.  S.  Little,  Secy, 
of  St.  Com.,  until  June  2.  for  curbing,  guttering  and  paving 
Nicolet  Ave.  with  either  brick,  asphalt  or  reinforced-con- 
crete. 

Wis..  Neenah — Bids  will  be  received  by  H.  S.  Zemlock,  City 
Clk.,  until  7  p.m..  June  2,  for  grading  and  paving  Nicolet  Ave. 
with  brick,  asphalt  or  reinforced-concrete  and  cement.     Noted 

Apr.  27. 

lotva.  Des  Moines — City  Council  passed  resolution  to  pave 
portions  of  West  29th  St.  and  about  7  blocks  on  East  Grand 
Ave.  with  either  vertical  fiber  or  vitrified  brick  or  sheet  as- 
phalt  or   asphaltic   concrete.      K.    Kastberg,    City    Engr. 

Iowa.  Des  Moines — City  will  pave  portions  of  Euclid,  Kick- 
man  and  Locust  Ave.,  West  23rd  St.  and  Harwood  Lane.  Karl 
C.  Kastberg.  City  Engr. 

Iowa.  Dulmque — City  contemplates  improving  Atlantic  Ave. 
from   Julien   to  Rosedale  Ave.     E.   C.   Blake.  City  Engr. 

Iowa.  Dubuque — Plans  being  considered  by  city  for  im- 
proving Cherrv  St.  from  Avoca  Ave.  to  Asbury  St.  E.  C. 
Blake,   City   Engr. 

Iowa,  Red  Oak — (Official) — We  have  been  informed  that 
city  does  not  plan  to  pave  number  of  streets  as  stated  in 
our  issue  of  May  4.     Richard  Roberts,  City  Clk.     Noted  May  4. 
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lown,  Sioux  City — City  Council  passed  resolution  to  pave 
Douglas,  20tli  and  Jackson  St.  with  concrete.  T.  H.  Jolinston, 
City  ICnKi-. 

.'fliiin.,  Ilnlloek — See  item   under  "BridKes." 

Kiiii.,  Ottawa — City  plans  to  pave  West  7th  St.  from  Main 
to  Asli   St.     C.  S.   I'ugh,  City  Engr. 

Kan..  I'lttNliiiru: — City  Council  passed  ordinances  to  im- 
prove CurliinK  District  No.  87-C  and  Paving  District  No. 
107-1'.     L.  10.  Curfman,  City  Enprr. 

N.  n.,  Minitt — City  Commissioners  will  award  contract  for 
about  a.'i.OOO  sg.yd.  paving-  in  lousiness  and  residential  .section 
about  June  19.  Estimated  cost,  $S5,000.  E.  J.  Thomas,  City 
EiiKr.      Noted    Apr.    27. 

Mont..  UllllneN — (Official) — Bids  will  be  received  by  Board 
of  Commissioners  of  Yellowstone  County  at  office  of  County 
Clerl<.  F.  E.  Williams,  in  courthouse  at  Hillinps.  until  2  p.m., 
May  31,  for  grading,  construction  of  drainage  worl<s  and  hard 
surfacing  approximately  47  mi.  of  public  highway.  Noted 
Apr.    20.      (See  adv.) 

Mo..    IliirlinRton — City    plans    to    pave    Main    St. 

Mo.,  Carthaee — City  Council  adoi)ted  resolutions  to  pave 
Garrison  .\ve.  from  Eldorado  St.  to  Fairvlew  Ave.  and  Grant 
St.  from  5th  to  11th  St.  with  asphaltic  macadam.  P.  B.  New- 
ton,  City   lOngr. 

Mo„  Gallatin — Election  will  be  held  .June  fi  in  Gallatin 
County  to  votei  on  $1!'.,000  bonds  for  road  work  in  Colfax 
Township.      Address   County   Clerk,   Gallatin. 

^lo.,  Harrlsonvllle — Cass  County  contemplates  $1,000,000 
bond  issue  for  2-10  mi.  of  rock  roads.  Address  (iounty  Clerk, 
Harrisonvillo. 

Mo.,  Joplin — City  Council  adopted  resolution  to  pave  por- 
tion  of  Forest  Ave.  with  macadam.     J.  J.  McAfee,   City   Engr. 

Mo..  Joplin — Press  reports  state  citv  contemplates  paving 
20th  St.  from  Main  to  Annie  Baxter  St.  J.  J.  McAfee,  City 
Engr. 

Mo.,  Liberty — Election  will  be  held  June  24  in  Clay  County 
to  vote  on  $1,125,000  bond  issue  for  200  mi.  of  rock  and  oil 
roads.      Address   County   Clerk,    Liberty.      Noted   Apr.    13. 

Mo..  St.  Loui.s — (Official) — Bids  will  be  received  by  Board 
of  Public  Service  until  noon,  June  13,  for  improving  the  fol- 
lowing streets:  Broadway,  Citv  Block  1(;29,  City  Block  2774, 
City  Block  2773,  City  Block  5017,  Cherokee  St.,  Compton.  West 
Park,  Gano  and  Lafayette  Ave.     E.  R.  Kinsey,  Pres.  of  Bd. 

Mo.,  Sedalla — (Official) — Bids  will  be  received  by  E.  L. 
Hackett,  City  Clk.,  until  June  5,  for  grading,  paving  and 
curbing  4th  St.  from  Engineer  to  Emmet  Ave.  Estimated 
cost,  $7,300.     F.  T.  Learning,  City  Engr. 

Mo.,  Stanberry — City  plans  to  pave  number  of  streets. 

Mo.,  ^Ve.st  Plains — Commissioners  of  Howell  County,  West 
Plains,  sold  $10,000  bonds  for  road  work  in  Koshkonong  Spe- 
cial Road   District.     H.   J.   Griflin,   We.st   Plain.s,   County   Judge. 

Ark.,  De<lueen — County  will  issue  $140,000  bonds  for  road 
work.     A.  T.  Tribble,  DeQueen,  County  Judge. 

Ark.,  ICniniot — City  plans  to  construct  number  of  concrete 
sidewallts. 

.\rk.,  Morrllton — Citv  plans  to  pave  Railway  Ave.  and 
Moose  St. 

Ark.,  Newport — Plans  being  considered  by  Commissioners 
of  Jacki^on  County  to  organize  road  district  and  to  issue 
bonds  for  concrete  or  macadam  highway  from  Newport  to 
Grubbs,    16   mi.      W.   D.   McLain,   Newport,   County   Judge. 

Ark.,  Texarkana — City  plans  to  pave  State  Line  Ave.  Ad- 
dress City  Clerk. 

Tex.,  Alpint- — Plans  being  considered  by  Commercial  Club 
for   10.000   lin.ft.   of  cement   sidewalks. 

Tex.,  Itreiiliam — Election  will  be  held  June  17  in  Washing- 
ton County  to  vote  on  $300,000  bonds  for  road  work  in  Pre- 
cinct No.   3.     Address  County  Clerk,   Brenham.     Noted   May   18. 

Te.x..  CInco — Election  will  be  held  June  6  to  vote  on  $60,- 
000  bonds  for  road  improvements. 

Tex.,  ICnnis — Election  will  be  held  June  17  to  vote  on  $75,- 
000  bonds  for  roads  north  and  east  of  Ennis.  Address  Mayor. 
Noted   May   4. 

Tex.,  Forney — City  plans  to  pave   number  of  streets. 

Tex.,  Franklin — Bonds  for  $4  6,000  voted  for  constructing 
roads  in  Precinct  No.  8,  Robertson  County.  Address  County 
Clerk,  Franklin. 

Tex.,  Gilmer — Election  will  be  held  June  18  in  Upshur 
County  to  vote  on  $100,000  bonds  for  Jefferson  Highway  across 
county.  D.  O.  Walker,  Gilmer,  County  Audr.  Noted  Jan.  13 
and    27. 

Tex.,  Henderson — Election  will  be  held  July  7  in  Rusk 
County  to  vote  on  $400,000  bonds  for  road  work.  Address 
County    Clerk.    Henderson. 

Tex.,  Houston — City  plans  to  extend  Montrose  Blvd.  from 
Iiresent  teiniinus  to  entrance  of  Herman  Park.  E.  E.  Sands, 
City   Engr. 

Tex.,  Houston — Bids  will  soon  be  received  by  Auditor  of 
Harris  County,  Houston,  for  paving  11  mi.  of  roads  and  con- 
structing 3  bridges  in  I'recinct  No.  2.     Estimated  cost.  $75,000. 

Tex.,  Mt.  Vernon — Election  will  be  held  .lune  16  to  vote  on 
$75,000  bonds  for  road  work  in  Precinct  No.  1.  L.  W.  David- 
son, City  Secy.     Noted  Mar.  2  and  Apr.   13. 

Te.x.,  Sohulenburg — City  plans  to  pave  6  of  main  streets. 
Address  Mayor. 

Tex.,  Waxahaeliie — Election  will  be  held  June  17  in  Ellis 
County  to  vote  on  $75,000  bonds  for  ro.ad  work  in  Crisp.  Bristol 
and  Aisdorf  Districts.     Address  County  Clerk,  Waxahachie. 

Okln.,  Durant — City  plans  to  pave  West  Main  St.  with 
Ardmore    lock   asphalt.      B.    Head,   City   Clk. 

Okla..  Henryetta — City  plans   to  pave   Main   St. 

Okln.,   Norman — City   plans   to   pave   Peters   Ave. 


Okla.,  Poteau — At  recent  election  bonds  for  $108,500  voted 
to  be  apportioned  for  road  improvements  In  Leilore  County 
as  follows:  Bokoche  Township.  $30,000;  Peeola  Township, 
$10,000;  Braden  Township,  $33,000;  Spiro  Township,  $28,000; 
<;;owlington  Townshij),  $7,500.  A.  B.  Green,  Poteau,  County 
Comr.      Noted  Apr.   20. 

Okln.,  Quapaw — Election  will  be  held  May  31  in  Ottawa 
County  to  vote  on  $45,000  bonds  for  road  work.  Address 
County  Clerk,   Miami. 

Okla..  SalliHatv — lOlection  will  be  held  June  7  In  Sequoyah 
County  to  vote  on  $00,000  for  road  Improvements,  $24,000  for 
Vian  District,  $25,000  for  McKey  District  and  $11,000  for 
Sadie   District.      Address  County   C;lerk,   Sallisaw. 

Okla.,  Tulsa — Cit.v  Council  passed  resolution  to  pave 
several   streets   and    alleys.      E.    C.    Hughes,    City    Engr. 

Colo.,  Glenwood  .SprlnKH — Bids  will  be  received  by  C.  L. 
Hubliard,  County  Clk..  Glenwood  Springs,  until  noon,  June  8, 
tor   4Vi    mi.   of   highway.      P.    C.   Thurmond,    Rifle,    Engr. 

Colo.,  Steamboat  SprinKS — Commissioners  of  Routt  County, 
H.ihns  I'eak.  jjlan  to  construct  Steamboat-Hayden  Rd.,  and 
also  better  approach  to  Rabbit  Ear  Pass.  Address  County 
Clerk,    Hahns   Peak. 

Idaho.  Cnldtvell — According  to  press  reports  state  highway 
will  be  exten<led  at  west  side  of  Cai^on  County.  S.  B.  Booth, 
Boise,    State    Highway    Engr. 

rtah.  Salt  Lake  City — State  Road  Commission  plans  to  im- 
prove South  Stale  St.   to  Murray  city  line. 

litah.  Salt  Lake  City — City  contemplates  expenditure  of 
$22,000  for  paving  2nd  West  St.  to  Davis  County  line  with 
concrete.     S.   Q.   Cannon,  City   Engr. 

Ltah,  Salt  Lake  City — Board  of  Commissioners  plans  to  re- 
surface 1st  St.  south  between  Main  and  West  Temple  St. 
with  bituminous  concrete  and  to  repave  with  sheet  asphalt 
on  concrete  base  1st' St.  south  from  Main  to  State  St.,  State 
St.  between  1st  and  4th  South  St.  Estimated  cost,  $8,550  and 
$47,519,   respectively.      S.   Q.   Cannon,   City   Engr. 

Utah,  Vernal — Election  will  be  held  June  20  to  vote  on 
$40,000   bonds   for   road   work. 

Wash.,  Tilalne — Bids  will  be  received  by  E.  E.  Pruner,  City 
Clk.,  until  June  5  for  paving  various  streets  with  concrete  or 
asphalt.     Estimated  cost,  $18,000.     Noted  May  4. 

Wnsli.,  Everett — City  contemplates  paving  Cedar  St.  with 
one  couise  concrete.     H.  Mumm,  Jr.,  City   Engr. 

AVash.,  Ilwavo — City  contemplates  improving  1st  St.  Esti- 
mated   cost,    $14,000. 

Wash.,  Pullman — City  Council  petitioned  to  pave  several 
streets. 

^Vash.,  Seattle — Bids  will  be  received  by  Commissioners  of 
King  County  until  June  5  for  hydraulic  fill  on  Hoodsport- 
Ellisport   Rd.     Address  County  Clerk,   Seattle. 

Mash.,  South  Bend — Bids  will  be  received  by  Commission- 
ers of  Pacific  County  until  June  6  for  Permanent  Highway 
No.  5-A;  also  for  grading  and  draining  1'/.  mi.  of  State 
Road    No.    20.      C.    B.    Nims,    South   Bend,    County    Engr. 

Wash.,  Sultan — Bids  will  be  received  until  June  6  by  Citv 
Clerk    for   7,500   sq.yd'.    pavement   on   Main    St.      Noted   Apr.    13. 

Wash.,  Waterville — Bids  will  be  received  bv  Commissioners 
of  Douglas  County,  Waterville.  until  June  5.  for  Permanent 
Highway   No.    4.      Estimated   cost.   $20,000. 

Calif.,  Fresno — -Fresno  County  Highway  Commission, 
Fresno,  in  favor  of  construction  of  county  highway  system 
of  441  mi.,  235  mi.,  being  concrete,  108  mi.  gravel  and  98  mi. 
graded  roads  in  mountain  portions  of  county.  Estimated 
cost.    $3,600,000. 

Calif.,  Los  Aneeles — (Official) — Bids  will  be  received  bv 
Board  of  I'ublic  Works  aI)Out  September  for  paving  Maple 
Ave.  from  Washington  to  Jefferson  St.  with  warrenite.  Homer 
Hamlin,  City  Engr.     Noted  May  4. 

Calif.,  Napa — City  contemplates  expenditure  of  $12,000  for 
petrolithic    pavement. 

Calif..  Redwood  City — Bids  will  be  received  by  J.  H.  Nash, 
Clk.  of  San  Mateo  County.  Redwood  City,  until  10  a.m.,  June 
5,    for   constructing   portion    of  Mission   Rd. 

Calif.,  San  Luis  Obls|M> — Bids  will  be  received  until  June  6 
by  Board  of  Supervisors  of  San  Luis  Obispo  Ccunty,  San 
Luis  Obispo,  for  Morro  Creek  Highway. 

Calif.,  Stockton — Bids  will  be  received  by  E.  D.  Graham, 
Clk.  of  County  Superv.,  .Stockton,  until  10  a.m.,  June  6,  for 
improving  2%    mi.  of  road. 

Uue..  Quebec — Bids  will  soon  be  received  by  City  Council 
for  paving  and  constructing  sidewalks  on  various  streets.  W. 
Baillairge,  City  Engr. 

Ont.,  IngersoII — City  plans  to  pave  various  streets  with 
tarvia  on  concrete  base.     W.  R.  Smith,  City  Clk. 

Ont.,  Napaneo — Election  will  soon  be  held  to  vote  on  b.v- 
law  foi-  $10,000  for  paving  various  streets  with  macadam.  W. 
A.   Grange,   City   Clk. 

Ont.,  New  HamburK — Plans  being  considered  bv  City  Coun- 
cil  for  paving   Main   St.     J.   F.   Katzenmeier,  City  "Clk. 

Ont.,  Ninicara  Falls — City  plans  to  construct  concrete  side- 
walks on  Stanley  St.     AV.  J.  Seymour,  City  Clk. 

Ont.,  Ottawa — Bids  will  be  received  by  Board  of  Control 
until  May  30  for  tarvia  pavement  on  Russell  Ave.  Estimated 
cost,  $9,000.     F.  C.  Askwith.  .\ct.  City   Engr. 

Bids   In    and    Contracts   Awarded 

Boston — Contract  for  repairing  asphalt  or  bitulithic 
3  in  city  awarded  to  CENTR.\L  CONSTRUCTION  CO., 
ampton  St.,  Roxbury,  at  $4  3,300.     E.  F.  Murphy,  Comr. 

Boston — Contract  for  brick  and  concrete  walks  at 
Rd.  Blvd.  awarded  to  JAMES  DOHERTY,  Roxbury, 
E.  F.  Murphy,  Comr.  Pub.  Wks.  Noted  Apr.  27. 
Hancock — Contract  for  surfacing  section  of  State 
in  Hancock  awarded  to  PERINI  &  BIANCHI.  Ash- 
15,125.     Noted   Apr.   27  and   May   11. 
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Mniw..  lllnKham— r«nlrnrl  for  Hprtlnn  of  Stale  IllKhwny  In 
IIIiikIiiiiii  uvmikIimI  to  IIAMIUTON  KLiiii|>,  WolliiHtun.  iit  |8.- 
(PL'f. 

Mnna..  I>l)niiiu«h — Cmlriict  for  HOi-tlon  of  Slnti>  IllKhwny  In 
I'lMiiMiilli   ..u.ir.li.l   to   K.  J.   ItoncKK.   AliliiKtoii,   at    |lL',r.'l2. 

Mnaa..  .Sumrrarl — Contnu-t  for  Hucliini  of  Stiitti  IIIkIiwhv  In 
HoiiiiiHi'l  uwiinUil  to  JnSKl'H  MiL'oUMICK.  ITovliloiioi-,  It.  1., 
ut   $8,648. 

II.     I.,     W*»«rp|jr — ((iIIU-liil)— Contnirt  for     road     between 

WiNtcrlv    nixl    Wiilch    Mill    uwiinliMl    to    A.  VITt)    t'ONSTKUC- 

TIi>N'  CO..  Thiiiii|>Hon.  foiin..  nt  )31),I124.  ThoinaH  McKenzle, 
City    I'liiKT.      Niitt'il    Apr.    21t   anil    .Ma.v    II. 

4'unn.,  Ilartfonl — Ktntc  lIlKliway  ronitnlMHlon  nwar<lo(l  con- 
trail  for  i  fsiii  fui-lni:  Derliy  Tunii'lkf.  Oraii^"'  TowriHlilp,  to 
KiMtKUT  I).  MAhKY  f<)..  6  Chiirc-h  St..  N.-w  Haven,  at  about 
$3ti.(i(iO;  Cherry  St..  Mllford.  Ci  (NNKCTICrT  II  ASSAM  I'AV- 
INt}  CO..   902  Clia|>el   St.,   New   Hnven.   at   about   $ri,0()0. 

Conn.,  Xew  Cannan — Contract  for  pavInK  Main  and  Forest 
St.  and  Kallroad  Ave.  with  relnforoed-ooncrote  awarded  to  W. 
H.    AltTIMU.   Stamford,   at   JlS.72ri. 

N.  \„  %rw  York— (ItorouKh  of  Hronx)  — (Oinclal) — Con- 
tract fur  lonipli-tliitf.  reKUlatliiK.  uradliiK.  Mcttlnw:  lurbHtoni'H. 
IbiKKlnk'  Hidi-walkH.  lavliiK  ii  ok.swmIU.m.  hiilldliik'  approachoH 
and  en'ctlnK  fencex  where  neci-nHiiry  In  W<-hI  '.iaHnl  St.  from 
Itroadwav  to  Albany  Ave.  awarded  to  VlfTolt  ZA.\I  IIIOTTI, 
2til»t  St.  iiiid  MeblK  Ave.,  at  |11.".;,SS.    Noted  Api'.  27  and  May  11. 

N.  v..  :Vew  York— (lloroUKh  of  Ilrooklyn) — (Olllelal) — Con- 
tracts for  IniprovInK  various  streets  f>f  borough  awarded  as 
follows:  Hav  37th  St..  P.OHKltTSON  Ci  UNSTUnCTK  >N  CO.. 
i;ist  St..  $9,214;  lloerum  St..  K.  II.  C<  )NTI{ACTINt !  CO..  410 
Henedlct  Ave..  Woodhaven.  $lii,2'.ili:  ItushwIck  Ave..  CUAN- 
I'^OUn  CO.  .'.2  9th  .\ve..  $7,902;  Division  Ave..  UOSIONTII ALi 
KXCl.NKKUINC.  ANI>  CO.NTIIACTINC.  CO..  If.f,  llo(ip«M-  St.. 
$:!.22;(;  HIn.sdale  and  Mid  wood  St..  CVALDK  ASI'IIAI/F  I'AV- 
l.N'C,  Cii..  Manhattan.  $.'>.li07  an<l  $9,179.  lespcill  vely ;  livinj? 
Ave.  and  St.  Johns  PI..  SICILIAN  ASPHALT  PAVINC.  CO..  41 
Park  How.  Manhattan.  $2.sst'.  and  $7.1fi4.  respectively;  Moni- 
tor St.  and  Throop  Ave..  HOKOl'CH  ASPHALT  CO..  1301 
Metropolitan  Ave..  $2.9X0  and  $.'..211..  respectively;  71st  and 
79th  St..  lUJOOKLYN  ALCATKAZ  ASPHALT  CO.,  407  Ham- 
ilton   Ave..    $4.7.'>4    and    $6,910,    respectively.      Noted    May    IS. 

N.  Y'.,  New  York —  (Horouph  of  Manhattan)  —  (Olllelal)  — 
Contract  for  paving  Columbus  Ave.  from  <-urb  to  rail  from 
9i;th  St.  to  Cathedral  Ave.  awarded  to  ASPHALT  CONSTRUC- 
TION  CO..    Madison   Ave.   and    137lh   St..    New    York. 

\.  Y'.,  New  Y'ork — (P.orouph  of  Manhattan)  —  (Oflicial)  — 
Contract  for  improving  various  streets  of  borough  awarded 
as  follows:  AZTI':C  ASPHALT  CO..  90  West  St..  .'fOth  St., 
from  7th  to  Sth  Ave.,  $7,717;  ASPHALT  CONSTRUCTION  CO.. 
Madison  Ave.  and  137th  St..  f.Sth  St..  froni  1st  to  3rd  Ave.. 
$12.30S.  Hrailhurst  Ave.  from  14.->th  to  l.^iOth  St.,  $17.1.'')3;  W.  .7. 
PITZdKRALP,  .147  West  4.1th  St.,  4th  St.  from  2n<l  Avo.  to 
Hroailwav.  $22,621.  John  St.  from  Pearl  to  William  St..  $8,753, 
Stanton  St.  from  Tompkins  to  Lewis  St.,  $11,865.  Canal  St. 
fron\  Hroadwav  to  Mercer  St..  $7,161.  25th  St.  from  Sth  to  10th 
\ve  $24  077-  FR.VNKT-IN  CONTRACTING  CO..  52  Vanrter- 
bllt  Ave.  57th  St.  from  7th  Ave.  to  Broadway.  $S.:73;  RARRKR 
ASPH.VLT  PAVINO  CO.,  Woolworth  Hldgr.,  120th  St.  from  1st 
to   Madison   Ave..    $22,652.     Noted   May   11. 

N.  Y'.,  I'ntelioRiie — Contract  fof  paving  Ocean  Ave.  with 
concrete  awarded  to  CTFFORD  CONSTRUCTION  CO.,  Jamaica, 
at  $19,790.     Noted  May  4. 

N.  J„  KeviM>rt — Contract  for  pavinp  Rroad  St.  with  rein- 
forced-concrete  awarded  to  GANFORD  CO..  Inc.,  Lonp  Island 
Citv.  N.  Y.  (Borough  of  Queens),  at  $21,454.  Noted  Mar. 
16  and  Apr.   27. 

N.  J.,  Newark — Contract  for  about  12,000-yd.  concrete-block 
pavement  in  South  Orange  Ave.  awarded  to  GLENFIELD 
CONSTRUCTION  CO.,  at   $1.88  per   sq.yd.     Noted   May   11. 

N.  J^  Rutherford— LOGAN  &  HATHAWAY,  at  7.1c.  per 
gal,  awarded  contract  for  furnishing  and  delivering  30,000 
gal.  road  oil;  J.  T.  HARROP  CO.,  Garfield,  for  12,000  cu.yd. 
trap   rock.     Noted  Apr.   20. 

Penn.,  Harrisliurg — (Official) — Lowest  bids  received  by 
State  Highway  Commission  May  15  for  6  sections  of  State 
Highway  in  southeastern  part  of  Pennsylvania  as  follows: 
Section  '2.  Route  131,  Aston  and  Concord  Townships,  Dela- 
ware County.  3.64  mi.  reinforced-concrete  pavement.  Dwyer 
&  Co.,  Philadelphia,  $68,535;  Section  4.  Route  131.  Birmingham 
Township,  Delaware  County.  2.75  mi.  bituminous  and  rein- 
forced-concrete  pavement.  Juniata  Paving  Co..  Philadelphia, 
$50  192-  Section  5,  Route  131.  Pennsbury  and  Kennett  Town- 
ships. Chester  County.  3.37  mi.  reinforced  cement  concrete  or* 
bituminous  and  reinforced  cement  concrete  pavement.  Cor- 
coran Construction  Co.,  West  Chester,  $62,492;  Section  7, 
Route  131.  London  Grove  and  Penn  Townships.  Chester  County, 
1  96  mi.  reinforced-cement  concrete  or  bituminous  and  rein- 
forced cement  concrete  pavement.  D.  E.  O'Connell  &  Sons, 
Avondale.  $44,255;  state  aid  in  Whitemarsh  Township.  Mont- 
gomery County.  0.S3  mi.  bituminous  construction.  Paul  J. 
Snyder  Co..  Phi'ladelphia.  amiesite,  $15,912;  state  aid  in  Nether 
Providence  Township.  Delaware  County.  8  mi.  vitrified  brick 
block  pavement.  Dwver  &  Co..  Philadelphia.  $21,686.  Robert 
J.    Cunningham.    State   Highway    Comr.      Noted   Apr.    27. 

Penn..    Lebanon — Lowest    bids    received    May    5    for    paving 

(a)  7th  St.  north  of  Lehman  St..  (b)  south  of  Lehman  St..  (c) 
Lehman  St.  from  9th  to  11th  St..  (d)  9th  St.  from  Scull  to 
Lehman  St  (e)  Sth  St.  north  of  Mifflin  St.  with  wood  block, 
•were    as    follows:       Dwver    &    Co..     Philadelphia,     (a)     $24,193, 

(b)  16  503  (e)  $14,480;  Mangan  &  Pugh.  Pottsville.  (c)  $10,797, 
(d)    $11,529.      P.    A.    Volcker,    City    Engr.      Noted    Apr.    13. 

Md.,  Haltimore — Board  of  Awards  awarded  contract  for 
navine  Harlem.  Westwood  and  Fulton  Ave.  and  Calhoun  and 
Presburv  St.  ti  BALTIMORE  ASPHALT  BLOCK  AND  TILE 
CO.,  Monroe  and  Lorman  St.,  Baltimore.  R.  M.  Cooksey,  City 
Engr. 

YId.,  Denton — Contract  for  10,000  sq.yd.  concrete  paving 
awarded  to  HOLT  CONSTRUCTION  CO.,  Denton,  at  $18,182. 
Noted  May  4. 


.Md,,  'I'owKon — County  awarded  contract  for  Bcarifving  and 
HurfailiiK  about  x.ooo  H<|.yd.  roads  on  Roland  Ave.  to  ROLAND 
PARK    CO..     Rolatiil    Park,    at    $5,000. 

\u..  HIeliMionil  -Contract  for  graveling  various  streets  In 
West    I;m.I    award. il    to   J.    C.    CHIOATWOOI),   at    $4,011. 

W,  \  n.,  Iluntlnirtun  ' — City  Commissioners  uw.'irded  con- 
tracts fur  paving  as  follrjws:  DUNCAN  ti  (JKIFI-'ITH.  alley 
between  CoIIIh  and  3rd  Ave.,  between  4tli  and  5lti  Ave.,  be- 
tween 9th  and  10th  Ave.,  between  11th  and  12th  Ave..  19th 
St.  west  from  tiiicks  of  Baltimore  Ai  Ohio  Railroad  Co.  to 
Adams  Ave.,  and  west  from  Madison  Ave.  to  noitli  side  of 
rnllioad  tincks,  .Madison,  10th  and  1st  Ave.,  at  $25,4  16;  HAR- 
RISON &  DEAN,  jilley  between  NIh  anil  9th  Ave.,  between  4ih 
and  5lh  Ave.,  9th.  3rd  and  loth  Ave.,  at  $21,000;  J.  M.  ULLOM, 
alley  between  12th  and  l.'lth  Ave.,  O.-ilt  and  5th  St,  and  7th 
Ave.,  at  $S.155;  L.  J.  GILLIOSPIK.  Ilth  and  12th  St.,  at  $14,- 
000;  A.   II.   Mnupin,   City   lOngr.     Noted   Apr.   27. 

N.  C.  ANiicvlllr — Contracts  for  road  work  In  Runcombe 
County  awarded  as  follows:  3  nil.  on  link  of  Rldgecrist  Rd. 
from  Hlack  Mnuiilaln  to  Swannanoa  to  P.  S.  MINUS;  3  ml. 
from  corporate  limits  of  West  Ashuvllle  to  Homlney  to 
TRINKLKY  BROS.  CONSTRrCTK)N  CO.:  4  to  4 'A  mi.  of 
road  to  RKID  \-  WELLS.  lOsllmated  cost,  $22,00(1.  Noted 
Mar.  30. 

N.  C,  (irernvllle — Contract  for  12.000  sq.yd.  granolithic 
sidewalks  awarded  to  W.  M.  WILKES  CO.,  Atlanta,  Ga.  A. 
Dunn,    Mayor.      Noted    Apr.    27. 

N.  ('.,  WilHon — Conlract  for  paving  100,000  sq.yd.  with 
either  bltulithlc  or  lake  .asphalt  awarded  to  R.  G.  LASSITEU 
a  CO..  Oxford.  Estimated  cost,  $240,000.  Anderson  &  Christie, 
Charlotte.    Engr.      Noted    Apr.   27. 

Fin.,  Ilnrtow^ — Commissioners  of  Polk  County,  Bartow, 
awarded  contract  for  road  work  to  H.  S.  JAUDON  ENGl- 
NinORlNG  CO.,  Atlanta,  Ga.,  at  $1,434,000.  Noted  Jan.  13 
and    Mar.    30. 

Kin.,  'I'arpon  SprinicH — Contract  for  paving  about  10  blocks 
with  rock  asphalt  ami  sand  awarded  by  Welsh  Development 
Co.    to    EDWAKDS    CONSTRUCTION    CO.,    Tampa. 

Aln„  lln.v  MInette — (Olllcial) — T>ow  bids  received  by  Com- 
missioners of  Baldwin  County,  May  15,  for  improving  Trunk 
Line  Rd.  from  IJttle  River  to  Gulf  of  Mexico  were  as  fol- 
lows: L.  C.  Rawlinson.  at  $25,000,  for  Sections  1  and  2; 
J.  O.  Brown,  at  $23,000.  for  Section  3;  J.  F.  Giddens.  at  $18,000, 
for  Section  4;  .lordon  &  Phillips,  at  $32,000.  for  Sections  5 
and  6.  J.  M.  Garrett.  Bay  Minette,  County  Engr.  Noted 
Apr.  13. 

AIn.,  (indsden — Commissioners  of  Etowah  County,  Gadsden, 
awarded  contract  for  surfacing  Steele  Station  and  Ashvllle  Rd. 
to  J.   F.   MORGAN  &   CO. 

IttlMN.,  Columbus — Contract  for  improving  section  of  Jack- 
son Military  Highway  awarded  by  Commissioners  of  Lown- 
des County.  District  No.  2.  Columbus,  to  J.  D.  and  J.  F.  Blank- 
enship.    at    $18,000. 

Tenn.,  ChattanooKn — Contract  awarded  to  WEST  CON- 
STRUCTION CO..  at  $32,956.  for  paving  Long  St.  with  oil  distil- 
late asphalt.     Robert  Hooke.  City  Engr.     Noted  May  18. 

Tenn.,  Decatur — Commissioners  of  Meigs  County  awarded 
contract  for  imt)roving  number  of  roads  to  FREEMAN  & 
BOBBINS.    R.   F.   D.   2,   Decatur.      Noted   Mar.   2   and   Apr.    27. 

Ky.,  YV'illiamsburg — Commissioners  of  Whitley  County.  Wil- 
liamsburg, awarded  contract  for  grading  and  draining  25  mi. 
of  road   to  L.   R.   FIGG  CO..   Louisville.      Noted   May   11. 

Ohio,  Canton — City  Council  awarded  contracts  for  paving 
14th  St.  to  TRINIDAD  PAVING  CO.,  Cleveland,  at  $19,275,  and 
Brown  Ave.  to  WISE  BROS.,  at  $28,625.  William  E.  Sarver, 
City  Engr.     Noted  May  11. 

Ohio,  (^neinnati — Commissioners  of  Hamilton  County,  Cin- 
cinnati, awarded  contract  for  improving  Wesselman,  Three 
Mile  and  Kugler  Mill  Rd.  to  PETER  PRAECHTER,  2935 
Girard    St.      Noted   Apr.    20. 

Ohio,  Cleveland — Board  of  Control  awarded  contracts  for 
paving  as  follows.  West  82nd,  West  84th,  East  90th,  Merrill 
and  Rallbe  St.  to  ROEHL  BROS.,  Cleveland,  at  $44,290;  Coit 
Rd.,  to  GOULD  &  MAYBACH,  Cleveland,  at  $8,666;  Columbus 
Rd..  to  R.  P.  BURNETT,  Cleveland,  at  $14,000;  Thornwood  Ave., 
to  B.\LDW-IN  BROS.,  Cleveland,  at  $9,400;  Olney  St..  to  C.  E. 
WILSON  &  SONS,  Cleveland,  at  $2,450;  East  145th  Elmhurst 
and  Idarose  St..  to  GEORGE  B.  HERRING  &  SON.  Cleveland, 
at  $14,330.     Robert  Hoffman,  City  Engr.     Noted  Apr.  13. 

Ohio,  Cleveland — Contract  for  furnishing  Street  Depart- 
ment with  paving  brick  awarded  to  ROBERT  L.  BEEK,  311 
Arcade,  Cleveland,  at  $16,875.     Robert  Hoffman,  City  Engr. 

Ohio,  Columbus — Lowest  bids  received  May  19  by  State 
Highway  Commission  for  road  work  in  (a)  Athens  County, 
Logan-Athens  Rd.,  1.5  mi.;  (b)  Auglaize  County,  (1)  Kenton- 
Wapakoneta  Rd..  1  mi..  (2)  Celina-Kossuth  Rd.,  1.01  mi.;  (c) 
Columbiana  County.  Salem-Alliance  Rd.,  4.12  mi.;  (d)  Defiance 
County,  Hicksville-Deflance  Rd.,  3.94  mi.;  (e)  Fulton  County, 
(1)  Toledo-Angola  Rd.,  2.32  mi.,  (2)  Wausau-Napoleon  Rd., 
1.53  mi..  (3)  alternative  bids  on  same  road;  (f)  Guernsey 
County.  (1)  McConnellsville-Cambridge  Rd.,  1.08  mi.,  (2)  Na- 
tional Rd.,  7.48  mi.;   (g)   Hancock  County,  Lima-Sandusky  Rd., 

(1)  6.48  mi..  (2)  3.48  mi.,  (3)  2.34  mi.;  (h)  Huron  County,  (1) 
Barberton-Greenwich  Rd..  1.26  mi..  (2)  Bellevue-Norwalk  Rd.. 
0.90  mi.;   (i)  Knox  County,  Columbus-Wooster  Rd.,   (1)   0.94  mi., 

(2)  0.98  mi.;  (j)  Lake  Coiintv,  Painesville-Warren  Rd.,  0.71  mi.; 
(k)  Licking  County,  Newark-Lancaster  Rd..  2.12  mi.;  (1)  Mad- 
ison County.  Washington-London  Rd..  0.81  mi.;  (m)  Miami 
County,  Piqua-Signed  Rd.,  5.78  mi.;  (n)  Muskingum  County, 
Zanesville-Iiresden  Rd..  1.47  mi.;  (o)  Richland  County.  Mans- 
field-Mt.  Vernon  Rd.,  (1)  1.5  mi.,  (2)  1.65  mi..  (0-1)  Belleville- 
Lexington  Rd.,  1.50  mi.;  (p)  Ross  County,  Cincinnati-Chilli- 
cothe  Rd.,  1.85  mi.;  (q)  Sandusky  County,  Fremont-Bowling 
Green  Rd.,  6.01  mi.;  (r)  Summit  County.  Akron-Canton  Rd., 
2.06  mi.;  (s)  Trumbull  County.  Chagrin  Falls-Greenville  Rd., 
3.09  mi.;  (t)  Union  County,  Marysville-Marion  Rd.,  0.34  ml.; 
(u)  Washington  County,  Marietta-McConnellsville  Rd..  1.09 
mi.;  (V)  Wayne  County.  Wooster-Canal  Dover  Rd..  1.98  mi.; 
(w)  Williams  County,  (i)  Bryan-West  Unity  and  Bryan-Waus 
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eon  U<1.,  l.fiO  mi.,  (2)  Bryan-Kdt^'erton  Ud.;  (x)  Wyandotte 
County,  Forest-UijpLT  Sandusky  County,  were  as  I'oHowh:  (a) 
Wilson  &  Becker,  Lancaster,  $29,fiO(>,  10.  C.  Hail<-l)aUKli,  I.ot?an, 
$29,999.  Abner  .Juniper  .*i  Son,  Nel.sonville,  130, .S71;  (b)  (1) 
L.  A.  Harvey,  Lakeview,  $9,9S2.  Howell  <fe  Hastings,  Wapa- 
konet.i.  .1;10.237,  Sousley  &  Hotkin.  Ada,  $10,2G7,  (b-2)  Putnam 
&  ShinKledecker,  Van  Wert,  $10,395.  A.  J.  Walther,  Wapa- 
koncta.  $1(1, 111),  J.  W.  Carey,  Ada,  $10,499;  (c)  Jones  Construc- 
tion Co.,  Mt.  Vernon.  $81,500.  J.  C.  Devine  Co.,  Alliance.  $S3.- 
740,  K.  A.  Freshwater  &  Sons,  Chester,  Va.,  $83,999;  (d)  Clem- 
mer  &  Johnson  Co.,  Hicksville,  $53,617.  C.  J.  Trippeer  &  Sons, 
Peru.  Ind.,  $55,390.  J.  A.  Westrick,  Holnate,  $55,400;  (e-1)  J. 
Nofzinger,  Wauseon,  $20,990,  li.  C.  Iloach,  Wateiville.  $21,600, 
Johnson,  Van  Wanner  &  Johnson,  Tontoeany,  $22,120,  (e-2) 
and  (e-3).  K.  C.  Koach,  Wat.rville,  $17,770,  $16,625,  $13,770, 
Kelly  Construction  Co.,  Biyan,  $19,391,  $]X,1S2,  $14,754,  J. 
Nofzinser,  $19,517,  $18,755,  14,950;  (f-1)  ().  G.  Shafer,  Caldwell, 
$6,391,  Mum  &  Uoss,  Huntington,  W.  Va.,  $6,487,  McElfresh, 
Danford  <t  Clover,  Caldwell,  $6,537;  (f-2)  W.  H.  Young,  Co- 
lumbus, $105,541;  (k-1)  Burnett  &  Christian,  Rockford,  $94,- 
942,  E.  A.  Freshwater  &  Sons,  Chester,  W.  Va.,  $94,942,  Hey- 
stek-Baker  Construction  Co.,  Kalamazoo,  Mich.,  $96,438  and 
$113,961.  (B-2)  William  E.  Dorsey.  Pindlay,  $61,687,  E.  A. 
Freshwater  &  Sons,  $51,888,  (g-3)  $32,989,  W.  I.  Dorsey,  $43,- 
182.  C.  A.  Latshaw.  Postoria,  $35,512  and  $44,356;  <h)  (1) 
Modern  Construction  Co.,  Fremont,  $23,350,  (2)  $17,550,  (h-1) 
G.  E.  Scott,  Norwalk,  $16,948;  (i)  Lee.  Griggs  &  Anderson,  Mil- 
lersburg  $17,254,  E.  N.  Turner,  Logan,  $17,770;  (j)  E.  A. 
Freshwater  &  Sons,  $14,854.  Farrell  Engineering  and  Con- 
struction Co..  Cleveland.  $14,646;  (k)  Vogelmeicr  Bros..  New- 
ark, $23,489,  McCoy  &  Keller,  Jackson,  $2:J,99S,  Aithur  &  West, 
Jackson.  $24,223;  (1)  T.  Vogelsburg.  London,  $10,497;  (m) 
J.  A.  Westrick,  Holgate,  $89,899  (brick  and  concrete),  $77,536, 
(reinforcod-conciete),  $70,082,  concrete  and  bituminous  maca- 
dam. $72,289,  (brick  and  bituminous  macadam);  (n)  Adams 
Bros.  Contracting  Co.,  Zanesville,  $18,671.  J.  A.  Swingle  Con- 
tracting Co..  Zanesville.  $18,720;  (o)  C.  H.  Au  &  Sons.  Mans- 
field, $25,848.  (0-2)  P.  L.  Rice  &  Sons.  Shelby.  $29,400.  (0-3) 
Lee,  Griggs  &  Anderson,  Millersburg.  $17,719,  C.  H.  Au  & 
Sons,  $17,863;  (p)  McCoy  &  Keller,  $17,400.  W.  H.  Ringwald  & 
Sons,  Chillicothe.  $17,638.  Brewer,  Tonilinson  &  Brewer,  Chilli- 
cothe,  $17,740;  (q)  A.  G.  Tiippeer.  $s4,75S,  Modern  Construc- 
tion Co.,  $87,900,  Croghan  Construction  Co.,  Fremont.  $89,000; 
(r)  McGarrv  &  Stowe.  Akron.  $44,862.  J.  C.  Devine  Co..  AlJinnce, 
$30,740;  (t)  W.  H.  Ringwald  &  Son,  $14,871,  S.  Baughman, 
Marysville.  $14,894,  Central  Construction  Co.,  Fremont,  $15,- 
400:  (u)  McElfresh.  Danford  &  Glover.  Caldwell,  $24,306  (tar), 
$24,751  (asphalt),  McNeal  &  Beckwith,  Waterford,  $25,175 
(tar).  $25,331  (asphalt),  S.  A.  Palmer,  Marietta,  $25,500  (tar), 
$25,900  (asphalt);  (v)  McGarry  &  Stowe,  Akron.  $24,857.  Far- 
rell Engineering  and  Construction  Co.,  $29,350;  Lee,  Griggs  cS: 
Anderson,  $25,490;  (w)  (1)  Acker  &  Elder,  Bryan.  $41,000,  Kelly 
Construction  Co..  (1)  $42,802,  (2)  $65,644,  Kennedy-Warner 
Co.,  Medina,  (1)  $52,253,  (2)  $71,056;  (x)  Modern  Construction 
Co.,  $20,800.  Latshaw  &  Stinchcomb,  $20,911.  Clinton  Cowen, 
State  Highway  Comr.     Noted  May  11. 

"oiilo,  I.iiiin — Contract  for  paving  city's  portion  of  West 
North  St.  Improvement  awaided  to  HENRY  ENCK,  at  $5,500. 
Carl    Bryson,   City    Engr. 

Ohio,  Martins  Ft-rry — Contract  for  paving  4th  St.  from 
Short  to  Jefferson  St.  with  brick  awarded  to  CLIFFORD  & 
SHANNAFELT. 

Ohio,  McConii^IlsvllIe — Contract  for  paving  9th  and  10th 
St.  awarded  to  W.  H.  QL'IGLEY.  at  $10,710.     Noted  May  18. 

Ohio,  IM<|un — Board  of  Control  awarded  contract  for  pav- 
ing Broadway  from  High  St.  to  north  corporation  line  with 
bitulithic  to"HINKLE  &  SULLIVAN,  Cincinnati,  at  $45,150. 
Albert    Schroeder,    City    Engr. 

Ohio,  SteubonvlIIe — Contract  for  grading,  curbing  and 
paving  Section  "J"  of  Ohio  River  Rd.  awarded  to  STRINGER 
&  SPRINGER,  Wheeling,  W.  Va.,  at  $21,471.  Noted  Feb.  3 
and    May    11. 

Ohio,  Steiibenville — Contract  for  grading,  curbing  and  pav- 
ing East  Midway  and  Reserve  Alley  awarded  to  HARRY 
BATES,   at   $5,000.     J.   N.   Leech,   City   Engr.      Noted   Apr.    20. 

Ohio.  Woo.ster — Commissioners  of  Wayne  County,  Wooster, 
awarded  contract  for  paving  Rittman  Rd.  south  to  GRIEST  & 
MARKLEY,  at  $20,701;  same  road  west  to  PETERS  &  BAIRD, 
at  $25,560. 

Ohio,  Zanesville — (Official) — All  bids  received  May  1  for 
paving  Market  St.  from  tracks  of  Pennsylvania  R.R.  to 
Underwood  St.  rejected.  Carl  Spencer,  City  Engr.  Noted 
Apr.    20. 

Ind.,  nioomflelil — County  awarded  contract  for  William 
Winters    Rd.    in    Grant    Township    to    EMMETT    WRIGHT,    at 

$(5,494. 

Ind.,  I<Mlihnr< — Countv  awarded  contract  for  brick  roads  in 
Clinton    Township    to    L.    W.    SEAMANS.    Frankfort,    at    about 

$75,000. 

Ind.,  EvansTllle — Board  of  Public  Works  awarded  contract 
for  improving  Stringtown  Rd.  fiom  Louisiana  St.  to  Morgan 
Ave.    with    concrete    to   W.   H.   GRAMMER,   at   $1.38   per   sq.yd. 

Ind.,  Kvnnsville — Contract  for  paving  6th  St.  from  Syca- 
more to  Pennsylvania  St.  awarded  to  STINCHFIELD  & 
REICHIORT.    at   $1.80   per   sq.yd.    for   trinidad   lake   asphalt. 

Ind.,  lilsrouior — (Official) — All  bids  received  by  City  Coun- 
cil May  3  for  paving  Main,  1st.  2nd.  3rd.  4th.  5ih,  6th,  Wood, 
Union  and  Calvin  St.  and  Ft.  Wayne  Rd.,  rejected.  Rossback 
&  McKee,  Mansfield,  Ohio,  Engr.     Noted  Apr.   27. 

Ind.,  lluneie — County  Commissioners  awarded  contracts  for 
road  work  as  follows:  THOMAS  E.  PRUTZMAN,  at  $54,960. 
for  tarvia  macadam  road  in  12th  St.  from  Hoyt  Ave.  east  to 
Burlington  Pike  and  at  $8,972.  for  A.  J.  Needier  Rd.;  WIL- 
LIAM BIRCH,  at  $30,300,  brick  pavement  on  Selma  Pike  be- 
ginning at  end  of  brick  pavement  on  pike  an<l  continuing  to 
Countv  Club  crossing:  JOSEPH  E.  DAVIS,  at  $9,300,  for  Frank 
E  Hi'att  Rd.  in  Monroe  Township.  H.  J.  Weber,  County 
Surv.     Noted  Apr.  13. 


Ind.,  IMorth  Vernon — Citv  awarded  contract  for  lO.OoO 
8(|.yd.  concrete  paving  on  Walnut  and  C  St.  to  JAMES  DE- 
GOYLER.  Seymour,   at  $1.32   per  yd.     Charles  Miles,  City   Engr. 

Ind.,  Vernon — Commissioners  of  Jennings  Countv  awarded 
contract  for  lOwan  Rd.  to  be  constructed  of  stone  to  WILLIAM 
Hl'LSE,    R.    F.    I).    3,    Vernon. 

Ind.,  Terre  Ilnute — Countv  awardeil  contract  for  William 
Winters  Rd.  in  CJrant  Township  to  EMMETT  WRIGHT,  at  $6.- 
494. 

Mleh„  Royne  City— MARSMAN  &  GREEN,  Grand  Rapids, 
at  $1.37  per  sq.yd.,  awarded  contract  for  pavings  5  blocks  with 
concrete. 

MIc-h.,  DruiiHnick — Contract  for  trunk  line  highway  be- 
tween Brunswick  and  Hesperia  awarded  to  CHARLES  V. 
WALKER.   Dayton.  Ohio,   at  $45,000. 

.MIoh.,  Detroit — Contract  for  paving  various  streets  of 
city  with  trinidad  asphalt  awarded  to  H.  B  STRYCKER.  at 
$35,000.      C.    C.    Cox,    City    Engr. 

Mirh.,  Ontonaicon — Contract  for  section  of  trunk  line  high- 
way in  Ontonagon  County  awarded  to  J.  W.  OXNAM  &  SON, 
Ironwood. 

Hi.,  KvanNtnn — Contract  for  5,000  sq.yd.  brick  paving  on 
concrete  base  and  sand  cushion  grout  filler  awarded  to  M. 
FOLEY    CX).,    at    $14,428.      J.    I,    Bromer,    City    Engr. 

III.,  HarriNburK — Contract  for  paving  various  streets  of 
city   with   biick  awarded   to  C.   H.   DEGIONHAKDT,   at   $130,000. 

Hi.,  Mt.  MorriM — Contract  for  11  mi.  of  gravel  roads  award- 
ed   to   J.    L.    RTES,    Mt.    Morris.      Noted    Apr.    27. 

Win.,  Fond  du  I,nc — Board  of  Public  Works  awarded  con- 
tract for  30,000  gal.  road  oil  to  INDIAN  REFINING  CO.,  J. 
S.  McCullough,  City  Engr. 

Wis.,  Menomonie — Contract  for  paving  Deiiot  and  Broad- 
way Hills  awarded  to  CAST  STONE  CONSTRUCTION  CO.. 
Eau  Claire,  at  $11,857.  Frank  Stewart,  City  Clk.  Noted 
May    4. 

AVis.,  Parit  Falls — Contract  for  concrete  paving  and  sewer 
construction  awarded  to  WINNE  &  JUSTERSEN,  Wausau,  at 
$15,000. 

Wis.,  Ked  Granite — Contract  awarded  to  KRAMP  &  MAR- 
SHALL, Berlin,  at  95c.  per  cu.yd.  for  concrete  paving.  Noted 
May  IS. 

Wis.,  Sheboygan — Contract  for  paving  Lincoln  Ave.  from 
North  Sth  to  North  11th  St.  awarded  to  J.  BRAUN,  at  $15,272. 
C.  U.  Boley,  City  Engr. 

Wis.,  Sheboygan — Contract  for  approximately  10,370  lin.ft. 
of  combination  curb  and  gutter  and  23,225  sq.yd.  concrete 
paving  awarded  to  PESTIEN  &  NAUMANN. 

Wis.,  Shiooton — Welcome-Shiocton  Lumber  Co.,  at  $2.19  per 
bbl.,  submitted  lowest  bid  for  furnishing  9,000  bbl.  cement 
for  road  work. 

Wis.,  Superior — Board  of  Supervisors  of  Douglas  County, 
East  End,  awarded  contracts  for  road  work  as  follows:  Sec- 
tion 1  of  Military  Rd.,  SCHMIDT  BROS.  &  CO.,  $7,914,  Sec- 
tion 2,  F.  A.  BAXTER,  $4,699;  Spaulding  Ave.,  C.  O.  LIND- 
QUIST,    $4,384. 

Wis.,  Two  River.s — ^Bids  were  received  by  Board  of  Public 
Works  for  paving  School,  Madison  and  25th  St.  with  asphalt 
macadam  from  Murphy  Construction  Co..  Manitowoc,  at  $1.07; 
Walter  O.  Bahr,  Manitowoc,  at  $1.08;  E.  J.  Thiede,  Two  Rivers, 
at   $1.09. 

Iowa,  nnvenport^ — -(Official) — Contract  for  paving  Grand 
Ave.,  Middle  Rd.  and  13th  St.  with  brick  awarded  to  D.  J. 
RYAN  CoNTTiACTING  CO.,  Davenport.  A.  R.  Boudinot,  Citv 
Engr.      Noteil    May    4. 

Iowa,  Ottnmwa- — Contract  for  street  paving  awarded  to 
J.   C.   BLUNK.     J.   F.   Brady,   City   Engr.      Noted   Apr.    20. 

Iowa,  Sioux  City — Jensen  &  Krage  submitted  lowest  bid 
for  paving  Flovd  Ave.  with  concrete.  T.  H.  Johnston,  City 
Engr.      Noted    Mav    18. 


>Vitiiin — Contract   for  grading   2%    mi.   of  State    Aid 
Aitkin    County,    awarded    to    BUEKE    BROS.,    & 


Minn 

Rd.     No.     6, 
KREINER. 

Minn.,  .\Iexandria — Contract  for  improving  5  state  and 
county  roads  in  Douglas  County  awarded  to  T.  SULLIVAN, 
Eden  Valley.     Noted  Apr.   27. 

Minn.,  St.  Paul — -Contract  for  relaying  and  repairing  side- 
walks during  vear  awarded  to  ST.  PAUL  CEMENT  WORKS, 
St.  Paul,   at  about  $40,000.     O.  Claussen.  City  Engr. 

Minn.,  WorthiuKton — Commissioners  of  Noble  County 
awardpd  contiact  for  Countv  Job  No.  6.  .State  Rd.  No.  2,  Indian 
Lake  Township,   to  W.   E.  BLOOM.     Noted  Apr.  27. 

Kan.,  .Salina — (Official) — Contract  for  grading,  curbing  and 
guttering  various  streets  awarded  to  L.  H.  LYON,  Salina,  at 
$17,289.  P.  G.  Wakenhut,  City  Engr.  Noted  Mar.  2  and 
Apr.    27. 

Neb.,  Kearney — (Official) — Contract  for  36,000  sq.yd.  pav- 
ing in  Districts  Nos.  6  and  7  awarded  to  E.  D.  TYNER  CON- 
STRUCTION CO..  Kansas  City,  Kan.,  at  $1.47  per  yd.  E.  H. 
Morey.  City  Engr.     Noted  May   4. 

Neb.,  North  Platte — (Official) — Contract  for  about  45,000 
yd.  paving  in  District  No.  1  awarded  to  GERALD  V.  STACK, 
Denver,  Colo.,  at  $105,000.  C.  E.  Elder,  City  Engr.  Noted 
Apr.  6  and  27. 

Mont.,  Missoula — J.  C.  MAGUIRE.  State  Savings  Bank 
Bldg..  Butte,  awarded  contract  for  5.840  sq.yd.  light  standard 
bitulithic  pavement  on  4-in.  concrete  base  at  $2  per  S(i.y<l., 
4,129  cu.yd.  gravel  excavation  at  85c.,  3,000  ft.  combination 
curb  and   gutter  at   SOc.      E.   S.   Hathaway,   City   Engr. 

Mo.,  Independence — County  Commissioners  awarded  con- 
tract for  rocking  west  end  of  Sni-a-Bar  Rd.  to  E.  P.  WILCOX, 
Dwight  Bldg.,  Kansas  City,  at  $15,512.  A.  Southern.  Indepen- 
dence, County  pjngr.     Noted  May   11. 

Mo.,  Kansas  City — Low  bidder  for  macadamizing  Hiler 
and  Buckner  Rd.  was  DAVIDSON  CONSTRUCTION  C(5.,  Kan- 
sas City,  at  $40,817.     Noted  May  11. 
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.>■».,  Knimna  411)  lioiiul  or  I'lililli'  WoikH  auiiKli-d  ihii- 
trnclN  riM  iiiivliiK  iiH  folluNVH.  ■•'  I-  Mi'i'iiKMirK.  .Sniiiiiilt 
St..  Mhi.t  Mnphnll,  $I7.IMI1,  (iKolHiK  K  M I  SSIOl.M  A.M.  IHtli 
iintl  .Miilii  .'^l.  ii.'c.mi.I.mI  w.iod  l.lntUM,  H.lIMl  iiriil  SC.IIXL',  v>^>^- 
IMMllv.ly,  A  JAU'K.S  i-i)..  ijiihiiv  .St.,  concri-lf,  S..347;  C.  F. 
\VIl,(*(i.\,  WfHt  l'i..«|(t-il  ri  ,  <iiil>lMK  nntl  iiiivliiK.  $11,116. 
CiiillH   llin.   (Mly    Knur.      NuIimI    Apr.   27. 

Mu  ,  i.rrm  Niininill — KiinHUB  ConMtructlon  Co.,  KiinMiiM  Oltv, 
NUlxnItd'il  luwi'Nt  lilil  :it  )73.9f>2,  for  iimciuliimlzInK  VViiutlH 
I'haix'l   Kil. 

Trx..  Auiitin — {"DUtriii-t  for  piivliiK  Illli  .SI.  from  hiivacn 
l»  MrazoH  SI.  iiuiinl.Ml  l<i  I'VAMdO  KOCK  ASI'IIAI.T  CO..  San 
.Viitoiili).  at  J1.77A  i>«>r  B<|.yil.     M.  C.   Wi-lliorii,  t'lly   lOiiKr. 

•IV*..  nnllnn  -rontraci  for  pavlim'  I.iiillc  SI.  from  Watt  St. 
to  .Muiin.r  lilv.l.  nwanloil  to  STANDAHD  KNcJIN  KKItINC!  Co., 
Dallu.M,    at    *ll,i;4fi.      II,    MoHoU-y,    City    Knur. 

Tex.,  101  l"n>n>— County  <'omml8.sloni'rH  awanlfil  contrapt  for 
paviiiK  fppi'i-  Valley  Kil.  from  Uodi'ilaml  Inn  to  Stair  lino  nt 
.\ntlniny,  .N.  M.,  to  MOIO  MOOU  CONTH.\CTINC.  CO..  at  $10B.,123. 

'IVx..  IIIIlHliur« — Contract  for  iiayiiiK  l-^'ranklln  St.  with  aH- 
phiillli-  .■on.rrtr  award.'.l  to  SOl'TIIKKN  I'AVlNll  CO.,  DalluH. 
K.    C.    Mvlzm-r.    City    lOn^r. 

Tex.,  Sun  Snliii — (\)ntracl  for  road  work  In  .San  Saba  ('ounty 
awardiil  to  SHi;i/l'ON  CO.NSTUITCTION  CO.  Citizens  recently 
voted    $7.'..iloa    for   tlil.s   work. 

('«lt>..  (;ol<len — County  awarded  contract  for  extending 
West  Colfax  Ave.  Kd.  4.S  mi.  to  CAFFY  &  KEEFK  CON- 
STUl'CTIO.N   CO..    Denver.      Noted   Ai)r.   2(1. 


Colo.,  I'lieltlw — City  awarded 
nienl  on  Northern  Ave.  west  tn 
M.    SKIKK. 


■t    for   macadam    pave- 
h    County    HiK'iway    to 


WiinIi.,  Ciitlilniiiet — Contract  for  clearinK.  KrubblnK.  Rrad- 
inK  and  (haiiiiiiu  Deep  Illver  Ud.  in  WauklakKum  County 
awarded   lo   PACIFIC   niKI.VG   CO.,   Astoria.  Ore.,  at   $ll.!tl3. 

^VnNh..  KpUratn — MOHU  CONSTHFCTION  CO..  Watervllle. 
at  $.'>.7!»4,  awarded  contract  for  surfacing  3  ml.  of  Permanent 
Hlprliway    No.    2A. 

WiiHli..  01>mi»ln— WASHINGTON  PAVINC,  CO.,  Siiiitli  I'.ldR., 
Seattle,  at  $ll.r)00,  awarded  contiact  for  paving  IMli  St.  .). 
U.   Weddell,   City    Knpr.      Noted    Dec.    Ifi. 

Cniir.,  I.os  AiiKfleN — O.  Nelson.  San  DieBO,  at  $11,086,  sub- 
mitted lowest  bid  for  Improving:  portions  of  Mission  and 
OranMre  Ave.   and    1st,   Anna   and   Steiner  St. 

Cnllf.,  I<oN  .AuKoIes — Contract  for  grading,  curbing,  paving 
and  guttering  Heremdo  St.  from  Melrose  to  Rosewood  Ave. 
awarded  to  OIOonGK  R.  CTHTIS,  at  $6,108.  Homer  Hamlin, 
City   Engr.     Noted  May   IS. 

Calir.,  L.OH  .Xnitele.s — Contract  for  improving  New  Hamp- 
shire .\ve.  awarded  to  FATRCHILD-On.MOKE-WIT.TON  CO., 
Pacific  Electric  Hldg.,  at  $^.n(»,s.     Homer  Hamlin,  City  Engr. 

Cnllf..  MiirNlinll — Contract  for  3  ml.  of  highway  between 
Mar.shall  and  Tomales  awarded  to  S.  P.  BROWNLEE,  at  $6,211. 

Cnllf.,  Onklnnil — J.  CATCCCI.  1230  ISth  Ave.,  at  14c.  per 
sq.ft.,  awarded  contract  for  cement  sidewalks  on  East  18th, 
East   21st   and    East    26th    St.   and    Park    Hlvd. 

Cnlif.,  Onklnnil— CALIFORNIA  BTTULITHIC  CO.,  1300 
Franklin    St..    awarded    contract    for    improving   Madison    St. 

Cnlif.,  Onklnnd — Contract  for  constructing  sidewalks  on 
East  14th,  East  24th  and  Hopkins  St.  awarded  to  J.  CATUCCI, 
at  ISc.  per  S(i.ft. 

Calif.,  Oakland — A.  H.  KOPPERUD,  2030  High  St.,  awarded 
contract   for   improving   35th  Ave. 

Cnlil.,  Pnio  AIt« — (Official) — Contract  awarded  to  PAUL  & 
CALD'O'ELL,  Stockton,  at  !i;i42,679.  for  paving  various  streets. 
J.   F.   Byxbee,   Jr.,   City   Engr.     Noted   May   4.  ^ ^ 

Cnlif.,  Riverside — Contract  for  improving  2.35  mi.  of  Route 
1  near  Orange  Countv  line  awarded  to  ROBERT  SHERER, 
Pacific  Electric  BIdg..  Los  Angeles,  at  $7,840. 

Calif.,  Sneramento — A.  TEICHERT  &  SON,  Ochsner  Bldg., 
awarded  contract  for  grading  and  paving  with  asphalt  on 
concrete  base,  concrete  curbs,  gutters  an  J  sidewalks  and  12- 
in.  vitrified  pipe  sewer  in  Madrone  Ave.  F.  C.  Miller,  City 
Engr. 

Calif..  Stoekton— CLARK  &  HENEREY  CONSTRUCTION 
CO.,  at  $61,866.  awarded  contract  for  asphaltic  macadam  pave- 
ment in  Fair  Oaks  District. 

Calif..  AVafts — -(Offlcial) — Contract  awarded  to  M.  W.  Mc- 
COMB.  Los  Angeles,  at  S%c.  per  cu.yd.,  for  cement  sidewalks 
on  Palm  Drive. 

Calif.,  WilloH-brook — Fred  Hoffman,  Long  Beach,  at  $28,100, 
submitted  lowest  bid  for  road  improvements  in  Road  Improve- 
ment District  No.   86. 

INDUSTRIAL  WORKS 
Proposed  Work 

Mass.,  Fitehburg — -Citv  plans  municipal  garage.  Esti- 
mated  cost,    .•520.000.      Walter   A.    Davis.    City   Clk. 

Mass.,  Haverhill — Plans  being  prepared  for  plant  for  Gilet 
Carbonizing  Co.,  Warren  St.  Estimated  cost,  $200,000.  Adolph 
Suck,  97  Arlington  St.,  Hyde  Park  District,  Boston,  Arch. 

Mass..  Lowell — George  H.  Snow  Co.  plans  10-story  factory 
building  on   Middlesex   St.      Estimated   cost,    $350,000. 

Mass.,  New  Bedford — Belleville  Warehouse  Co.  plans  rein- 
forced-concrete  warehouse  on  Nash  Rd. 

Conn.,  Bridgeport — Plans  prepared  by  Leonard  Asheim, 
Arch..  211  State  St.,  for  2-story,  72x80-ft.  bottling  building 
for  Home  Brewery  Co.,   266  Hallam   St.     Noted  Apr.   27. 

Conn..  Cheshire — Plans  being  prepared  for  addition  to  plant 
of  Connecticut  Brass  Co.  Estimated  cost,  $25,000.  C.  H.  Pres- 
ton, 132  Grand  St.,  Waterbury.  Arch. 

Conn.,  Danlnirr — Bids  will  soon  be  received  by  Fletcher- 
Thompson  Engineering  Co..  Inc.,  Engr.,  1089  Broad  St.,  Bridge- 
port for  4  factorv  buildings  for  Ball  and  Roller  Bearing  Co.,  22 
Maple  Ave.     Noted  Apr.  13  and  May  IS. 


Conn.,  IVew  llrltnln-  NorlhM  \-  .lud.l  ManufiicturInK  Co. 
id.'iii.M    Mddlllon    to    plant. 

y.  1..  Ilroivnvllle  Mrownvllle  Paper  Co.  cont<-mplati'H  3- 
Hlory,  4ii\7n-|t  aililllion  lo  factory.  ChiirleH  K.  Eaton,  Smith 
Hldg..    \\  !ilerlo«  II,    Arch. 

N.  v..  llnlTnlo — I'lanH  being  prepared  by  O.  Norton  Wolfe. 
Aicli.,  Ileiikel  Ulilg.,  for  7-Mtory,  fiOxl.^O-ft.  addition  to  idiint 
lit  I4;i2-I4.t6  Main  St.  for  Cold  Sl)rlnK  Storage  Cu.  lOHtlniated 
coNt,   $100,0110.      J.    W.    Powell,    PreH. 

N'.  v..  l,oek|M»r«—  Emplri'  Slate  Linen  Mills  plans  addition 
lo    Ciielory    al    I  .ock  port. 

\.  v.,  Mew  Vork — (Horough  of  Bronx) — I'lanH  prepared  by 
.lohii  Hooper,  2240  Broadway,  for  3-Btory.  2r)x!)5-ft.  garage  on 
Haven  Ave.  for  Emma  Holding  Co.,  27  West  130th  St.  Eittl- 
iniited   cost,   $20,000. 

IS.  %'.,  !\ew  York — (Borough  of  Queens)  —  Plans  prepjired  by 
William  Iligglnson,  Arch.,  21  Park  How,  Manhattan,  for  4- 
htory,  I00x230-ft.  relnforced-concrele  factory  al  Aiiabel  Ave. 
and  Creek  St.,  Long  Island  City,  for  Degnoii  Realty  and  Ter- 
minal Co.,  30  East  42nd  St.,  Manhattan.  Eslimated  cost, 
$125,000.      Noted   Apr.   27. 

IV.  v..  New  York — (Borough  of  Queens) — Plans  prepared  by 
H.  A.  Walki'r,  Arch..  437  5th  Ave.,  Manhattan,  for  3-Mlory, 
25x50-fl.  leinforced-concrete  storage  building  on  9lh  St.  for 
Thibaut  &  Walker,  West  Ave.  and  9th  St.  Estimated  cost, 
$12,000. 

N.  Y..  New  York — (Borough  of  Queens) — Plans  prepared  by 
W.  W.  Bosworth,  Arch..  527  5th  Ave.,  Manhattan,  for  2-8tory, 
50x200-ft.  factory  on  Vernon  Ave.,  Long  Island  ("ity,  for  Welln- 
Marine  Equipment  Co.,  305  Vernon  Ave.  Estimated  cost, 
$30,000.      Noted    Mar.    9. 

N.  Y..  Warren— Rossell  Bros,  plans  3-story.  50xl20-fl. 
garagi!    on    Pennsylvania    Ave.      Estimated    cost,    $20,000. 

N.  Y..  Wurlltz-er — (Martinsville  post  office) — Rudolph  Wur- 
litzer  Manufacturing  Co.  contemplates  addition  to  plant  on 
Boulevard. 

N.  .1.,  Bnyonne — Bush  Terminal  Co.,  100  Broad  St.,  New 
York.  N.  Y.,  plans  to  build  plant  at  Bayonne.      Eslimated  cost, 

$20,000,000. 

N.  .1.,  Iloboken — Plans  prepared  by  M.  Byer,  Second  Na- 
tional Bank  Bldg.,  for  2-story,  50x90-ft.  warehouse  at  15th 
and  Adams  St.  for  Trayers  &  Co.     Estimated  cost,  $25,000. 

N.  J.,  .lersey  City — Plans  being  prepared  by  George  A. 
Flagg,  Spingarn  Bldg.,  for  2-story,  50xl40-ft.  addition  to  fac- 
tory on  Tonnele  Ave.  for  Brunswick  Laundry  Co..  71  Germania 
Ave. 

N.  .1..  Newark. — Plans  prepared  by  M.  N.  Shoemaker,  Arch., 
722  Union  Bldg.,  for  alteration  and  improvements  to  10-story 
storage  building  at  92-112  Front  St.  for  P.  Ballantine  & 
Sons,  Freeman  St.     Estimated  cost,  $35,000. 

N.  .1.,  Newark — Keystone  Reduction  Co.,  61  Broadway. 
New  York,'  N.  Y.,  plans  factory  on  Ave.  P.  Newark. 

N.  J..  Newark — Board  of  Freeholders  plans  laundry  at 
Overbrook  Hospital.     Estimated   cost,   $10,000. 

N.  .1..  Newark — Pitcher  Lead  Co.  granted  permit  for  4-story 
factory    at    foot    of    Blanchard    St.      Estimated    cost,    $140,000. 

N.  .1.,  Newark — Seaboard  Chemical  Co.  granted  permit  for 
factory    on   Blanchard    St.      Estimated   cost,    $21,600. 

I'enn..  Fullerton — McBride  Bros,  plans  65xl60-ft.  factory 
at   Fullerton. 

Penn..  Mont  Alto — Mont  Alto  Manufacturing  Co.  plans  fac- 
tory  at    Mont   Alto. 

Penn.,  Philadelphia — Plans  being  prepared  by  Henon  & 
Boyle,  Arch.,  10  South  18th  St.,  for  1-story,  60xl90-ft.  ware- 
house at  2nd  and  York  St.  for  Stelwagon  Manufacturing  Co. 
Noted  May  4. 

Penn.,  Sharon — Plans  prepared  by  E.  E.  Clepper,  Arch., 
for  2-story  garage  for  Shenango  Valley  Auto  Co.  at  Boyce 
and  Main  St. 

Penn.,  South  Bethlehem — Bethlehem  Steel  Co.  will  build 
annealing,  test  and  storage  plant  between  Lehigh  and  Saucon 
plants.     Estimated  cost,   $500,000.      E.   G.   Grace,   Pres. 

Penn.,  Y'ork — Standard  Chain  Co.  plans  to  build  additions 
to   plant   at    Princess   St.   and   Maryland   &    Pennsylvania    R.R. 

Va.,  Hopewell — (City  Point  post  office) — Plans  being  pre- 
pared  by   John   Maxwell   for   hosiery    mill. 

AV.  Y"a.,  Paden  City — Plans  being  prepared  for  factory 
at  Paden  Citv  for  R.  Broadwater.  W.  J.  McCoy  and  Charles 
Schupbach,   Sistersville,   and    D.    Fisher,   New   Martinsville. 

YV.  \'a..  Paden  City — Carter  Iron  Manufacturing  Co.  plans 
factory  at  Paden  City. 

YV.  Y'a.,  Parkersburg — Cooperative  Sanitary  Milk  Co.  plans 
pasteurizing  plant. 

N.  C.  Draper — German-American  Thread  Mills  Co.  plans 
addition   to   factory   at   Draper. 

Ala.,  Birmingham — Opelika  Cotton  Mills  plans  to  build 
addition  to  factory. 

Miss.,  Hattiesburg — Louisiana  Fiber-Board  Co.,  Bogalusa. 
La.,  and  River  Raisin  Paper  Co.,  Monroe,  Mich.,  will  build  a 
wood-fiber  plant  at  Hattiesburg.  Estimated  cost,  $750,000. 
Address  George  R.  Wright,  Pres.  of  Louisiana  Fiber-Board 
Co. 

La.,  Oakdale — Sabine  River  Lumber  and  Logging  Co.  will 
build   mill.      Estimated    cost,   $75,000. 

Tenn.,  Bluff  City — Bluff  City  Hosiery  Mills  plans  to  rebuild 
factory   recently  destroyed   by  fire. 

Tenn.,  Chattanooga — Kalbfleisch  Chemical  Corporation,  St. 
Louis,  Mo.,  will  build  plant  consisting  of  4  buildings  at  Chatta- 
nooga. Estimated  cost,  $75,000.  H.  W.  Sparks.  Chattanooga, 
Mgr. 

Tenn.,  Clinton — Kelly  Pulton  Mills  plans  addition  to  fac- 
tory.     Estimated   cost,   $100,000. 
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Tenn.,  New  South  Memphis — (Memphis  post  office) — Kellv 
Handle  Co.  plans  factoiy  at  New  South  Memphis.  \V.  C. 
Kell.v.   Charleston.    W.   Va.,    fres. 

Tenn..  South  MpniphiN — (Memphis  post  offlce) — Press  re- 
ports .state  Kelly  Handle  Co.  will  build  plant  at  South  Mem- 
phis. Ivstimated  cost.  $100,000.  W.  C.  Kelly,  Charleston,  W. 
Va.,   I'res. 

Ohio,  Canton — United  Steel  Co.  plans  10  steel  furnaces  and 
heat-treating   plant.      Estimated   cost,   $200,000. 

Ohio,  Cleveland — W.  S.  Bidle  Co.  granted  permit  for  addi- 
tion   to   plant   at    Mil    East    4,'ith    St. 

Ohio,  Cleveland — Buckeye  Ribbon  and  Carbon  Co.,  311  St. 
Clair  Ave.,  plans  factory  at  East  S.'ith  and  Spencer  Ave.  Esti- 
mated  cost,   $2,'), 000.     James   Donovan,   I'res. 

Ohio,  Cleveland — Crucible  Steel  Forge  Co.  plans  addition  to 
plant  on   Carnegie  Ave. 

Ohio,  Cleveland — Plans  being  prepared  by  Goodman  &  Lind- 
berg,  Arch.,  Chicago.  III.,  for  i)lant  for  Cleveland  Provision 
Co.     E.stiinated  cost,  $100,000.     Noted  May  18. 

Ohio,  Cleveland — National  Screw  and  Tack  Co.,  Stanton 
Ave.,  will  l)uild  addition  to  plant  by  day  labor.  Estimated  cost, 
$16,000.      Noted   May   11. 

Ohio,  Cleveland — Plans  prepared  for  90x250-ft.  factory  for 
White  Sewing  Machine  Co.,  St.  Clair  Ave.  and  East  79th  St. 
Estimated    cost.    $45,000. 

Ohio,  nayton — Fyr  Fyter  Co.,  recently  organized,  will  build 
factory  at  Dayton.  Estimated  cost,  $30,000.  Frank  A.  Hahne, 
John    (5.    Wetzel   and    others,    interested. 

Ohio,  tireenvllle — R.  J.  Meguiar  Co.  plans  to  build  factory. 
Estimated   cost.   $25,000. 

Ohio,  Ivorydale — Emery  Candle  Co.  will  build  addition  to 
plant    at    Ivorydale.      Bert    Baldwin    &    Co.,    Cincinnati,    Arch. 

Ohio,  SanduNky — Election  will  be  held  in  August  to  vote 
on  $100,000  bonds  for  municipal  ice  plant. 

Ohio,  Strntlieriii — Western  Conduit  Co.  plans  additions  to 
plant.      Estimated   cost.   $50,000.      L.   J.   Campbell.   Pres. 

Ohio,  1'hrieh.svllle — Wolf-T,ai}ding  Co.  plans  to  build 
plant.  Estimated  cost.  $150,000.  E.  A.  Wolf  and  Thomas 
Landing,   interested. 

Ohio,  >Varren — Standard  Car  Construction  Co.  will  build 
plant  at  Warren.     Estimated  cost.   $1,000,000. 

Ohio,  West  Toledo — De  Vilbiss  Manufacturing  Co.  will 
build    factory   on    Boulevard    near    Lake   .Shore   tracks. 

Ohio,  Yorkville — Plans  prepared  for  addition  to  plant  at 
Yorkville   of   Labelle   Iron   Works   Co..    Wheeling,   W.   Va. 

Ind.,  IndianapoIlH — American  Leather  Products  Co.  granted 
permit  for  factory  at  22nd  and  Montcalm  St. 

Ind.,  Indianapolis — Linde  Air  Products  Co.,  New  York,  N.  Y., 
plans   factory   at   Indianapolis.      Estimated   cost,   $100,000. 

Ind.,  Indlanapoli.s — Plans  being  prepared  by  H.  L.  Bass  & 
Co.,  SOI  Hume  Mansur  Bldg.,  for  1-story,  2S0x.300-ft.  addition 
to  plant  of  Western  Columbus  Cabinet  Co.  Estimated  cost, 
$40,000.  O.  K.  Mahorney.  Claypool  Hotel,  Indianapolis,  in- 
terested. 

Mich.,  Bay  City — Roeller  Foundry  Co.  plans  addition  to 
plant  at  North   Water  and  Trumbull  St. 

Mich.,  Detroit — Ireland  &  Matthews  Manufacturing  Co. 
plans  to  build  factory  on  Michigan  Central  R.R.  David  M. 
Ireland.    Pres. 

Mieh.,  Mnr.HhaII — Michigan  Central  R.R.  plans  to  enlarge 
shops  at  Marshall.  G.  H.  Webb,  Passenger  Terminal  Bldg., 
Detroit.   Ch.   Engr. 

Itlieh.,  MuNkegon — L.  O.  Gordon  Manufacturing  Co.  plans 
to   build   plant  at   Muskegon. 

MIrh.,  Owosso — Rundell  Bros.  Produce  Co.  plans  addition 
to  plant.     Estimated  cost,   $15,000. 

Mieh.,  Saginatv — Plans  being  prepared  by  Cowles  &  Mutt- 
scheller.  Arch..  114  Washington  Ave.,  for  1-story,  fi4x60-ft. 
addition  to  factory  of  Brandsfield  &  Billings  Action  and  Supply 
Co.      Estimated    cost,    $10,000.      L.    Kurtz.    Mgr. 

III.,  .Alton — George  and  F.  W.  Woodruff  plans  garage  at 
Jefferson   and    Scott   St. 

III.,  Chicago — Chicago  Canal  and  Dock  Co.  plans  7-story, 
150x300-ft.  building  on  East  Grand  Ave.  to  be  occupied  by 
McNeil    &    Higgins    Co.      Estimated    cost,    $300,000. 

III.,  Chicago — Findeisen  &  Kropf  Manufacturing  Co.  will 
build   foundry  at   2519   West   21st   St.     Sidney   Lovell,   Arch. 

III.,  Springfield — Cudahy  Packing  Co.  plans  to  enlarge  plant 
at  3rd  and  Adams  St.     Estimated  cost,   $13,000. 

III..  Woodriver — International  Shoe  Co.  plans  tannery  at 
Woodriver.  Estimated  cost,  $1,000,000.  Ralph  D.  Griffin,  in 
charge. 

Wis.."  neloit — Plans  being  prepared  for  additions  to  plant 
of  Fairbanks-Morse  Manufacturing  Co.  Estimated  cost,  $400,- 
000.     C.   H.   Morse,   Jr.,   I'res.      Noted   May   4. 

\Vis.,  Fond  du  Lae — Boex-Holman  Co.  plans  addition  to 
plant.  Estimated  cost,  $10,000.  E.  B.  Hutchins,  79  East  1st 
St..   Secy. 

AVI.s.,  Lily — Herman  and  William  Hanke,  Polar,  purchased 
site  at  Lily  and  will  build  sawmill. 

AVIs.,  Manitowoc — .Muminum  Goods  Manufacturing  Co. 
plans  50xl50-ft.   addition   to   plant.      George   Vits,   Pres. 

AVis.,  Milwaukee — Bids  will  soon  be  received  by  C.  H.  Thar- 
inger.  Arch.,  2324  State  St.,  for  d.airy  building  for  Mt.  Pleas- 
ant Dairy.     Estimated  cost.  $10,000. 

AA'is.,  riacine — Gorton  Fence  Co.  contemplates  factory  at 
Racine.     George  Gorton,   1165   13th  St..   interested. 

AA'Is.,  Kncine — Perfex  Radiator  Co.  will  build  1-story,  65x 
250-ft.  factory  at  Racine.  Chandler  &  Park.  400  Main  St., 
Arch. 

lown,  Atlantic — Press  reports  state  M.  C.  Cardio  having 
plans  prepared  for  1-story,  50x50-ft.  building  to  be  occupied 
T)y   Fisk  Tire   Co.      Estimated   cost,    $10,000. 


Iowa,  Den  Mulnef* — Charles  S.  CarglU,  E.  L.  Lloyd  and  W, 
T.   Irwin  plans  6-story  garage  on  5th  St.   north  of  Grand  Ave. 

l€»wa,  DcH  MoineM — Ford  Motor  Co.  plans  factory  on  Grand 
Ave..   Des   Moines. 

Iowa,  Sioux  City — Press  reports  state  Farmers  Elevator 
Co.  contemplates  elevator  at  Sioux  City. 

Minn.,  Duluth — Ford  Motor  Co..  Detroit.  Mich.,  will  build 
.assembling  and  distributing  plant  at  Duluth.  Estimated  cost, 
between    $500,000    and    $1,000,000. 

.Alinn.,  .AIlnneapollH — Graham  Valve  Co.  will  build  factory 
at  Minenapolis.  H.  O.  Johnson,  1019  Lumber  Exchange,  Min- 
neapolis,  Dir.   and   Treas. 

Minn.,  St.  Paul — Fountain  Faucet  Co.  will  build  plant  at  St. 
Paul.     John  Everall,  Vice-Pres. 

Kan.,  Dodge  City — Press  reports  state  Grovier  Produce  Co., 
Hutchinson,  contemplates  warehouse  and  cold-storage  plant. 
Estimated    cost,    $20,000. 

Kan.,  LyouH — Revis  Rock  Salt  Co.  will  rebuild  plant  recent- 
ly  destroyed   by   fire. 

Kan.,  AVIehita — Western  Lithograph  Co.  purchased  site  on 
East    Douglas   Ave.   and    will    iiuild    plant. 

Neh.,  Lincoln — M.  E.  Smith  &  Co.  plans  3-story,  70xl40-ft. 
factory  at   Lincoln. 

IVeb,,  Lincoln — Woods  Bros,  will  rebuild  factory  recently 
destroyed   by   fire  with   a  loss  of  $100,000. 

AAyo.,  Ca.sper — Titan  Engine  Co..  recently  incorporated, 
will  build   iron   works  and   machine  shop  at  Casper. 

Mo.,  Kan.iaN  <'lty — Plans  prepared  for  3  factory  buildings 
for   Ford   Motor   Co.   at   Oak    and    McGee   St. 

Mo.,  KauHaN  City — J.  Goldberg  &  Son  plans  115xl50-ft.  addi- 
tion to  plant  at  Winchester  and  Independence  Ave. 

Mo.,  Kansan  City — Plans  being  prepared  by  J.  C.  Sunder- 
land. Arch.,  406  Interstate  Bldg..  for  9-st6rv.  140xl40-ft 
wholesale  and  factory  building  at  20th  and  Wvahdotte  St. 
c'i?A-^A^^-.i"'^''  ,*^''''^^"t''*'  Co.,  Salina,  Kan.  Estimated  cost. 
$250,000.      Noted   May   IS. 

tA  '*^o*,  ivorth  KansaH  City — Plans  being  prepared  for  7-story. 
50x22.j-ft.  flour  mill  and  elevator  at  Woodland  and  Armour  Rd. 
for  Midland  Milling  Co.,  Philadelphia,  Penn.  Estimated  cost, 
$175,000.     Noted  May  11. 

Mo.,  St.  Louis — Barks  &  Barstow  Manufacturing  Co.,  Val- 
ley Park,  will  build  plant  north  of  Natural  Bridge  Ave. 
St.  Louis. 

Te.v..  Farwell — Western  Garage  and  Tire  Co.  plans  to  build 
plant   at    Farwell.      H.    Robertson.    Vice-Pres. 

Tex..  Ft.  AAorth — Plans  being  prepared  for  2-storv  assemb- 
ling plant  at  Ft.  Worth  for  Chrevrolet  Motor  Car  Co.,  Flint. 
Mich.     Noted  Mar.   30. 

Tex.,  Houston — Houston  Ice  and  Cold  Storage  Co.  will  build 
2;StorV    plant    at    22nd    Ave.    and    Ave.     A.       Estimated    cost, 

Tex.,  Houston — Missouri.  Kansas  &  Texas  Ry.  plans  ware- 
house on  Main  St.     L.F.  Lonnbladh,  Dallas,   Ch.   Engr. 

Tex..  San  Antonio — Francisco  I.  Madero,  Jr.,  purchased 
site  at  San   Antonio  and   will   build   factory. 

Okla.,  Muskogee — Press  reports  state  Cudahv  Refining  Co., 
Chicago.  111.,  will  reconstruct  refinery  at  Muskogee,  recently 
destroyed  by  fire.     W.   M.  Owen.  Local   Mgr. 

Okla.,  Oklahoma  City — Sulzberger  &  Sons  plan  to  enlarge 
plant  at  Oklahoma   City.     Thomas   E.   Wilson,    Pres. 

Colo...  Denver — Plans  prepared  for  2-story  addition  to  plant 
of  Colorado  Tire  and  Leather  Co.  at  978  South  Acoma  St.  Esti- 
mated cost.  $10,000. 

Idaho,  Burley — Wilcox  Garage,  recently  destroyed  bv  fire 
with   loss  of  $35,000.   will   be   rebuilt. 

Idaho,  IVampa — Press  reports  state  Pacific  Fruit  Express 
Co.  will  rebuild  ice  and  cold-storage  plant  recently  destroyed 
by  fire  with  a  loss  of  $100,000. 

Utah,  Salt  Lake  City — Intermountain  Packing  Co.  will 
build  plant  at  Salt  Lake  City  if  plans  are  approved  bv  U.  S. 
Government.  Estimated  cost,  $100,000.  F.  E.  Schlageter, 
interested. 

Utah,  Salt  Lake  City — C.  W.  Nibley  in  charge  of  promotion 
of  bag-manufacturing  plant  at  Salt  Lake  Citv.  Estimated 
cost.   $115,000. 

AA'ash.,  Renton — O.  Bergstrom,  Pres.  of  Swedish  Steel  Cor- 
poration,  and   associates   plan    factory   at   Renton. 

AA'a.sh,,  Spokane — Cowles  Improvement  Co.  will  build  gar- 
age  at    1st    Ave.    and    Sprague    Ave.      Estimated    cost,    $20,000. 

AA'nsh.,  Spokane — Harry  L.  Olive  Co.  plans  garage  at  1229 
West   1st  Ave.      Estimated   cost.   $23,000. 

Calif.,  Bakcrsfield — Independent  Oil  Producers'  Associa- 
tion, Union  Oil  Bldg.,  Los  Angeles,  will  build  Dittman  refin- 
ery at  Bakersfield.  Estimated  cost,  $45,000.  L.  P.  St.  Clair, 
Bakersfield.   Pres. 

Calif.,  Colton — Pacific  Fruit  Express  contemplates  ice- 
making   and    pre-cooling   plant.      Estimated    cost,    $40,000. 

Calif.,  Fresno — Plans  being  prepared  by  R.  F.  Felchin. 
Arch.,  for  60xl50-ft.  garage  and  machine  shop  on  J  St.  for 
C.   B.    Shaver.      Estimated   cost,   $10,000. 

Calif.,  Los  .Angeles — Linde  Air  Products  Co.  contemplates 
building  factory  at  Los  Angeles.  C.  A.  Mead,  Pacific  Electric 
Bldg..  local  representative. 

(iue.,  Maisonneuve — Columbus  Rubber  Co.,  146  Iberville 
St..  plans  addition  to  plant.     Estimated  cost,  $20,000. 

Uue.,  Montreal — H.  Morgan  &-  Co..  16  Beaver  Hall  Hill,  will 
build    garage    at    Montreal.      Estimated    cost.    $10,000. 

((ue..  Three  Rivers — Wayagamack  Pulp  and  Paper  Co..  Ltd.. 
plans  addition   to   factory.      Estimated   cost,   $11,000. 

Out.,  Preston — Solid  Leather  Co.  plans  addition  to  plant  at 
Preston.      Estimated   cost.    $25,000. 

Ont.,  Ruscomb — William  Lockhart  will  build  plant  at  Rus- 
comb.      Estimated   cost.   $10,000. 


^^s\ 


KNOINKEIUNIJ     N  K  W  S 


Vol.  :r,,  No.  21 


Ont..  Xtrntfiiril  -Avon  lloHloiy  Co..  I.trt.,  plnnii  8-iitory.  40x 
<!(i-rt    a>l(ll(l<iii  III  iiliint  III  SliHtforil. 

(Int.,  T«iroii<u-  Miirlln  i'liinp  ""'I  Mii('hlni<  Co.,  43  Davloa 
Avi'.,  will  liiillil  facliiry  on  HruiiilvlfW  Avk.  KMtlmittocI  cent, 
llO.oni). 

Oii«.,  'ritrontii-  Sun  Hi-iini  I.iiinp  Co..  DulTiTln  St.,  pinna  nd- 
illtluii    (o    pliint.       lO.illiniiti'il    <'iiHl.    M7.000. 

Altn..  Ilr<|p|inr<^  ('iiniiilliin  Wi-HtiMii  HI(«<>1  Co.  hnn  tnkcn 
oviT  iihuit  of  KiilillfTi-  K.illInK  MIIIk  at  UiMlcllffi.  anil  will  luilld 
aililltliin  to  Muniiv 

Bids    In    and    Contrncts    Awarded 
M.  II.,   Mniirhmtrr—  K.    N.    Ilovl   Shoi>  Co.   nwnrded   fontract 
for  factory   to  .1.   II.   MIONDIOI.I.  CO.,   Manolu>Bler. 

MiiMM,,  Kiill  Hlvrr — Contract  for  1-Htorv,  41xriO-ft.  factory 
for  Hav  Stall-  SliillaP  Co.  awariloil  to  li.  FKHULLO  CO.,  31 
North    Sq.,    HoMton.       KHtlniati-il    i-oHt.    $10,000. 

MiiNN.,  liMll-in  Orfhnril  - Fllicrlold  Co.  awariled  contract  to 
l>  W.  MKI,1,|;n  for  adilitloiiH  to  plant  on  Worcester  St.  EhII- 
n  uteil  lo.st.  .<L'L'.'i.noii. 

^InMH.,  Mnldfii-  Contrart  fur  3-.slory.  40x200-ft.  factory 
I'M  While  SI.  for  I':iHniMn  ManiifacturlnK  Co..  Hostiin.  awarded 
111  .\l"n:i'  .V  MiDCKKlCi:,  235  Pleasant  St.,  Maiden.  Noted 
.\l.r.    i:i. 

>ln).».,  >l«'«lni«'ii— Contrn<t  for  1-sfory.  lOOxMO-ft.  Rnrapre 
fur  l>iiniel  c  Siiilih.  30  Illjfh  Lawn  Ave.,  I.,nwrence.  awarded 
11.  OTTfi  STi;i.\i:UT.  lIiKh  St.,  Lawrence.  Estimated  cost, 
127.000.      Noleil    Keh.    17. 

:«liiKM..  !\e»v  iiodford — Contract  for  8-Btory,  100x1, 000-ft. 
Rtorehouse.  K»raKO  and  oHlce  bulldlnjj  for  William  Whitman 
Co..  Inc..  7S  Chaunccv  St..  Boston,  awardi'd  to  TUItNKR  CON- 
STRITCTH)N'   CO.,    45    Milk    St.,    Itoston. 

MnMN..  SprinKllrltl — Milton  ISr.-idlev  Co.  awarded  contract 
for  «0xl02-ft.  addition  to  plant  on  Park  St.  to  A.  E. 
STEPHENS   CO..   Sprin^lleld.      Estimated   cost,   $50,000. 

roiin.,  Xiirwirh — Hartz  Bros.  Beef  Co.,  26  North  Thames 
St..  will  build  2-story  factory  and  storag'e  building  by  day 
labor. 

N.  Y..  niilTnlo — Contract  awarded  to  MONARCH  ENGI- 
NEKHIXI"!  CO.,  Chambei-  of  Commerce  Bldu.,  for  grain  elevator 
on  Buffalo  lUver  for  Hell  Wood  Elevator  Co.  Estimated  cost, 
$250,000.      Noted   Apr.    6. 

IS'.  Y.,  KlntcNton — Contract  for  factory  for  F.  .Tacobson  & 
Sons,  5S0  Broadway,  New  York,  awarded  to  CHARLES  J. 
MICHANO,   Kingston.      Estimated   cost,   $32,000. 

N.  Y„  New  York — (Boroush  of  Manhattan)  —  (Official)  — 
Contract  for  2-storv,  50xl00-ft.  auto  service  station  building 
for  Richard  Cavel  Co.,  25  East  24th  St.,  awarded  to  WILLIAM 
FLANAGAN,   lis   East   2Sth  St. 

N.  Y.,  New  York — (Boroush  of  Manhattan) — Contract  for 
additions  to  storape  buildinp  at  154-158  Maiden  Lane  for 
.\nne  W.  Kenfield,  Philadelphia,  Penn.,  awarded  to  EDWARD 
CORNINC,   C(3.,    52   Vanderbilt   Ave.      Estimated    cost,    $40,000. 

N.  Y.,  New  York — (Borough  of  Queens)— Contract  for  4- 
story,  154x300-ft.  factory  at  14th  St..  Harris  and  Ely  Ave., 
Long  Island  Citv.  for  Frederick  Aver.  141  Milk  St..  Boston, 
Mass.,  awarded  to  ,T.  O'DELL  WHITENACK,  231  West  ISth 
St.,  Manhattan.     Estimated   cost.   $250,000. 

N.  Y.,  Neiv  York — (Borough  of  Queens)— Nathan  Manu- 
facturing Co.  awarded  contract  for  plant  to  RHEINSTEIN  & 
HAAS,  101  Park  Ave.     Estimated  cost,  $250,000.     Noted  Apr.  27. 

N.  Y.,  New  York — (Borough  of  Queens) — Contract  for  plant 
on  .Tackson  Ave..  T..ong  Island  City  for  Stewart-Warner  .Speed- 
ometer Co.,  1S2S  Diversev  Parkwav,  Chicago,  111.,  awarded  to 
JACOB  A.  ZIMMERM.\N"&-  SON.  INC..  IS  East  41st  St.,  Man- 
hattan.     Estimated    cost,    $250,000.      Noted    Mar.    30. 

N.  Y.,  SyrncuMe — Contract  awarded  to  W.  J.  BL'RNS  CO. 
for  5-story,  35x50-ft.  addition  to  plant  of  Brown-Lipe  Gear 
Co.  at  South  Geddes  and  West  Layette  St.  Estimated  cost, 
$15,000. 

N.  .1..  Eliz.abefli — Contract  for  1-story,  59xl20-ft.  warehouse 
for  L.  F.  Hersh  <Sr  Bros..  207  Broad  St.,  awarded  to  F.  J. 
SCHMIEDER,  514  Jersey  Ave.  Estimated  cost,  $10,000.  Noted 
May    IS. 

X.  .?.,  Hoboken — Contract  for  addition  to  factory  of  Eleva- 
tor Suppiv  and  Repair  Co..  14th  St..  awarded  to  ERSKINB 
VAN  HOUTEN,  201  East  6Sth  St.,  New  York,  N.  Y.  Estimated 
cost,    $10,000. 

N.  J.,  Jersey  City — Contract  for  1-story,  75xl25-ft.  dairy 
building  and  stable  for  Kevstone  Dairy  Co.,  Hoboken,  awarded 
to  JOSEPH  TEWKES  &  SONS,  at  $23,331.     Noted  Apr.  6. 

N.  J.,  Newark — Hanovia  Chemical  and  Manufacturing  Co., 
233  New^  Jersev  Railroad  Ave.,  awarded  contract  for  3-story 
factorv  at  SO- 100  Chestnut  St.  to  BECKER  CONSTRUCTION 
CO.,   P"oint-No-Point.      Estimated   cost,    $21,500. 

N.  J.,  Newark — Maltbie  Chemical  Co..  250  High  St.,  awarded 
contract  for  3-storv  addition  to  plant  to  WILLIAM  G.  SHAR- 
WELL   &   CO.,    377   North   5th   St.      Estimated   cost,    $25,000. 

N.  J..  Newark — Wagner  Pastry  Co.,  22  Johnson  St.,  awarded 
contract  for  2-storv.  50x95-ft.  cold-storage  plant  at  13-15 
Vesev  St.  to  ESSEX  CONSTRUCTION  CO.,  INC.,  85  Academy  St. 
Estimated  cost,  $12,000. 

N.  J..  Newark — Contract  for  2-story  factory  at  157-lfil  New 
Jersey  Railroad  Ave.  for  A.  "W.  Wheaton,  21  Railroad  Ave., 
awarded  to  HAAS  &  KUNZ,  76  Wall  St.  Estimated  cost, 
$12,500. 

N.  J..  Perth  AnibOT — Bavuk  Bros.  Co.,  3rd  and  Spruce  St., 
awarded  contract  for  4-storv.  80xl00-ft.  factory  to  METZGER 
&  FISHER,  Deuchla  Bldg.,  Philadelphia.     Noted  Mar.  9  and  30. 

N.  J.,  Perth  AmboT — Cheseborough  Manufacturing  Co. 
awarded  contract  for  2-story,  65xl20-ft.  reinforced-concrete 
warehouse  at  104  Sheridan  St.  to  LEVERING  &  GARRIGUES 
CO,  552  West  23rd  St.,  New  York,  N.  Y.  Estimated  cost, 
$30,000. 


N,  .!.,  P«-rlh  AmlMiy — Contract  for  1-Htory,  5Sx5S1-ft.  tank 
hotiMc  foi  K.nltMn  Copiier  Works  awarded  to  J.  W.  FEIKUISON 
CO.,     I'nlted     Hank     llldK  ,     I'aterHon. 

X.  ,l„  I'rfiiton — Conlraet  for  2-Htory,  OfixlOO-ft.  factory  for 
ThiMinold  Huhb.-r  Co.,  Whitehead  Kd.,  uwiirdcd  to  N.  A.  K. 
HU<!HI';i':.      lOHtlmated   coHt,   |l,'i,000. 

i'eiiii.,  rontfNVllle  -Worth  llroH.  Co.,  1512  Wldenf-r  KIdg., 
Phlhidelidila.  awardeil  contract  for  Hhop  biilldlngH  to  lltWIN 
\-  LKIiillToN,  ]2ti  North  12th  St.,  Philadelphia,  at  $300,000. 
Noted    May     IS. 

I'eiiii,,  CoraopoIlM — Contract  for  2-8tory,  BOxSO-ft.  nnd  40x 
i:o-fl  adilltlon  to  factory  of  ConHolldatod  Lamp  and  OlaHB  Co. 
awaide.l  to  l{.  B.  McDANIIOL,  New  HrlBhton.  Eutlmated  coHt, 
$l.S,(Mi(i.      ,\oted   Mar.   23  and   30. 

I'eiiii,.  lOrle — Pennsylvania  R.It.  awarded  contract  to  STEV- 
ENS KNCINEKUING  CO.,  Chicago,  111.,  for  grain  elevator  at 
foot  of  llolliinil  St.  lOstlmated  cost,  $30,000.  Alexander  C. 
Shand,  Broad  St.  Station,  Philadelphia,  Ch.  Engr.     Noted  May  4. 

I n.,    North    Kniit— Contract    awarded    to   HENRY    SHENK 

CO.,  I2lh  ,ind  SassafrasM  St.,  Erie,  for  adillt ion  to  manufactur- 
ing plant  and  olllce  building  for  Electric  Materials  Co.  Estl- 
maled   cost,   $50,000.     George   E.   Pierce,   J'res. 

i'enii..  I' bllailelpliln — Contract  for  2-Htory  factory  at  H 
and  lUitler  SI.  for  Charles  P.  Cochrane,  Kensington  and  But- 
ler St.,  awarded  to  WILLIAM  STEELE  &  SONS  CO.,  IfiOO 
Aich  St.,  Philadelphia.  Estimated  cost,  $16,500.  Noted 
Apr.    27. 

Penn.,  I*hllnilel|>bln — Contract  awarded  to  ISAAC  NAU- 
KlUK  for  2-slory,  54xl46-ft.  garage  at  Chelton  and  Pau- 
l.aski  Ave.  for  John  W.  I)e  Long,  Delmar  Apts.  Estimated 
cost.    $20,000. 

I'pnn,,  l>hlln<lel|ihln — Contract  for  factory  for  T.  Fitzgerald 
awarded  to  CHARLES  McCAUL  CO.,  1715  .Sansom  St.  Esti- 
mated  most,   $15,000. 

I'enn.,  Philadelphia — Contract  for  2-8tory  factory  at  7th 
and  Wood  St.  for  Charles  W.  Lawser  awarded  to  BARCLAY, 
WHITE  &  CO.,  T'hiladelphia.     Estimated  cost,  $15,000. 

Penn.,  Pliilad«-I|>hia — (Nicetown) — Contract  for  pl.int  at 
Nicetown  for  Midvale  Steel  Co.,  Widen<r  Bldg.,  Philadelphia, 
awarded  to  li.MtCLAY  WHITE  &  CO.,  Perrv  Bldg.,  Philadel- 
phia,  at   $320,000.      Noted   Apr.   27. 

Penn.,  Philadelphin — Contract  for  additions  to  plant  of 
Miller  Lock  Co..  Tacony  Ave.,  awarded  to  WARNER  M001{E 
&  CO.,  Commercial  Trust  Bldg.,  Philadelphia.  Estimated 
cost.    $40,000. 

Penn.,  Philadelphia — C.  B.  Porter  Co.  awarded  contract 
for  5-story  warehouse  at  124-126  North  2nd  St.  to  STEWART 
BROS  ._2526  North  Orkney  St.,  Philadelphia.     Noted  Apr.  27. 

Ohio,  Cleveland — Contr.act  awarded  to  MTNNICK  &  GIB- 
RONS,  5309  Prosi)ect  Ave.,  for  lumber  shed  for  Cleveland 
Laundry   Co.      Estimated   cost,    $12,000. 

Ohio,  Cleveland — Contract  for  3-story  plant  on  Euclid  Ave. 
for  Davis  Steel  Co.  awarded  to  BOLTON-PRATT  CO.,  Colum- 
bus  Bldg. 

Ohio,  Cleveland — Contract  for  first  unit  of  plant  at  Colt  and 
Kirbv  Ud.  foi-  Grant  Motor  Car  Co.  awarded  to  WALTHER 
ENGINEERING  CO..  East  66th  St..  Cleveland.  Estimated  cost 
of  entire  plant.  $4,000,000.     Noted  Feb.  17,  under  Pindlay,  Ohio. 

Ohio,  Cleveland — Mustee  Water  Heater  Co.,  3008  Cedar 
Ave.,  will  build  factory  at  3409  Superior  Ave.  by  day  labor. 
Estimated    cost,    $10,000.      Noted   May    11    and    IS. 

Ohio,  Cleveland — Contract  for  warehouse,  fi-story,  on  West 
9th  St..  and  12-story,  71x222-ft.  on  West  10th  St.,  for  Ninth 
Street  Terminal  Warehouse  Co.,  awarded  to  TURNER  CON- 
STRUCTION CO.,  11  Broadway,  New  York,  N.  Y.  Noted  Nov. 
11   and  Jan.  13. 

Ohio,  Cleveland — Ohio  Macaroni  Co.,  2647  East  22nd  St., 
will  build  factorv  at  Scovill  and  East  28th  St.  by  day  labor. 
Estimated    cost,    $18,000.      Noted    Apr.    27. 

Ohio,  Cleveland — Contract  for  2-story,  50x55-ft.  factory 
on  l':ast  40th  St.  for  \Varwick  Bros,  awarded  to  GEORGE  A. 
RUTHERFORD  CO.,  2160  East  ISth  St.,  Cleveland. 

Ohio.  Cleveland — William  S.  Yorger,  1226  Howard  St., 
Philadelphia,  Penn.,  awarded  contract  for  factory  at  2400 
Mulberrv  Ave.,  Cleveland,  to  J.  E.  CHRISTIAN,  Superior  Ave. 
Noted    May    18. 

Ohio,  Lancaster — Contract  for  laundry  and  storehouse  for 
Fairfield  County  Infirmary  awarded  to  J.  E.  VAN  GUNDY, 
Lancaster. 

Ohio,  Oberlin — Gibson  Bros,  awarded  contract  for  bakery 
to   P.    G.    WORCESTER. 

Ohio,  Sandusky — Bay  View  Foundry  Co.  awarded  contract 
for  100xl50-ft.  addition  to  plant  to  DGERZBACH  &  BROS. 
Noted  May   11. 

Ohio,  Spring-field — Robbins  &  Myers  Co.  awarded  contract 
for  4 -story.  S2x60-ft.  addition  to  plant,  second  unit,  to  STRUC- 
TURAL  CONCRETE   CO.,   Dayton. 

Ohio,  AVooster — Springfield  Tire  Co.  awarded  contract  for 
additions   to   plant   to   LONG   &   BOGNER. 

Ind.,  Ft,  \^'ayne — Western  Newspaper  Union,  810  Clinton 
St.,  awarded  contract  for  2-story  printing  building  to  HILGE- 
MAN  &  WEHRENBERG.     Estimated  cost,   $25,000. 

Mich,,  Alma — (Official) — Michigan  Sugar  Co.  will  enlarge 
plant  by  day  labor.       Estimated  cost,   $40,000.     Noted   May  11. 

Mich.,  Detroit — Contract  awarded  to  F.  H.  DAVIS,  Penob- 
scot Bldg,  for  3-story.  46xl60-ft.  warehouse  for  Fort  Brooklyn 
Realty   Co.      Estimated    cost,    $20,000.      Noted    May    11. 

Mich..  Detroit — Contract  for  3-story  factory  for  A.  Wegener 
&  Son  Co.  awarded  to  F.  KORNEFFEL  CO.  Estimated  cost, 
$50,000.      Noted    Feb.    17. 

Mich.,  Flint — Contract  for  2-story  garage  for  B.  J.  McDon- 
ald awarded  to  H.  V.  SNYDER  &  SON,  Battle  Creek.  Esti- 
mated  cost.   $30,000. 

111.,  Cairo — Samuel  Hastings  Co.  awarded  contract  for 
grain  elevator  to  MACDONALD  ENGINEERING  CO.,  53  West 
^Jackson  Blvd.,  Chicago.     Estimated  cost,  $50,000.     Noted  May  4. 
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111.,  ChlcoKo — Contract  for  2-story  factory  at  2436  Bross 
Ave.  for  Cole  ManufacturinR  Co.  awarded 'to  C.  A.  DARKKLL. 
Estimated  cost.  $7.'), 000.     Noted  May   11. 

III.,  ChicnKTo — Contract  for  2 -story  factory  at  401-03  North 
Wood  .St.  for  Independent  Can  Co.  awarded  to  W.  G.  CAUTEU 
CO.      Kstimated    cost,    $20,000. 

111.,  Clilcapro— Contract  for  masonry  for  1-story  garage  at 
242r>  Wabash  Ave.  for  L.  E.  Russell,  2.5  North  Dearborn  St., 
awarded    to    JOHN    CHRISTENSEN.       Estimated    cost.    $10,000. 

111.,  ('hicuKTO — Star  and  Crescent  Milling  Co.  awarded  con- 
tract for  masonry  for  addition  to  elevator  at  104th  St.  and 
Commercial  Ave.  to  EDWARD  J.  JOSLY.V,  230  South  La  Salle 
St.      Estimated    cost,    $20,000.      Noted   May    IS. 

III.,  121>;ln — Contract  for  2-story,  7fixlG6-ft.  packing  plant 
for  Kerber  Packing  Co.  awarded  to  GlERTZ  &  SON.  Esti- 
mated  cost,    $150,000.      Noted   Api'.    6. 

WIm.,  KenoMha — Contract  for  120x650-ft.  foundry  and 
5-story,  150x250-ft.  manufacturing  building  for  Thomas  B. 
.Jeffrev  Co.  awarded  to  ARNOLD  ENGINEERING  CO.,  105 
South    La   Salle   St.,    Chicago,    111.      Noted    Doc.    30. 

M'iH.,  Itlilwaiikec — Contract  for  1-story,  20xl02-ft.  garage 
for  Milwaukee  liuilding  Construction  Co.  awarded  to  BAR- 
NEY   WILKE,    1011    Island   Ave.      Estimated    cost,    $10,000. 

\A'iM.,  OshkoNh — TV'arning  Sheet  Metal  Co.  awarded  contract 
for  2-story,  40x40-ft.  addition  to  plant  at  Ceape  and  State 
St.   to  C.   R.   MEYER  &  .SONS. 

AVIs.,  Superior — Great  Northern  Ry.  awarded  contract  for 
enlarging  and  improving  shops  on  Belknap  St.  to  W.  F. 
HILL,  Superior.  Estimated  cost,  $35,000.  A.  H.  Hogeland,  St. 
Paul,    Minn.,    Ch.    Engr.      Noted    Nov.    IS. 

Iowa,  (irlnnell — Contract  for  newsp.-vper  building  for  Grin- 
nell  Herald  awarded  to  BAILEY-MARSH  CO.,  Minneapolis, 
Minn.,  at  $25,000. 

Klin.,  Topfka — Contract  for  3-story  warehouse  for  .John 
P.  Alford,  1301  Topeka  Ave.  to  be  leased  by  Lux  Mercantile 
Co.  awarded  to  HENRY  BENNETT  &  SON,  New  England  Bldg  , 
at   $32,000.     Noted  Mar.   2. 

l»Io.,  Silex — Contract  awarded  to  YOUNGLOVE  CONSTRUC- 
TION CO.  for  elevator  for  Farmer's  Elevator  Co.  Estimated 
cost,   $30,000. 

AtU..,  Texarkana — (Official) — Contract  for  8-stall  engine 
house  for  St.  Louis,  Iron  Mountain  &  Southern  Ry.  awarded 
to  VODEL  &  REIHERT,  Texarkana.  E.  A.  Hadley,  Railway 
Exchange   Bldg.,   St.   Louis,   Mo.,   Ch.   Engr.     Noted   May    11. 

Idaho,  Twin  Falls — Contract  for  addition  to  plant  of  Amal- 
gamated Sugar  Co.  awarded  to  C.  F.  DINSMORE,  Ogden,  at 
$55,000. 

FEDERAL  GOVERNMENT  WORK 
Proposed  Work 

Maine,  Rnmford — Post  Office — Bids  will  be  received  by 
James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept..  Wash- 
ington, D.  C,  until  3  p.m.,  June  22,  for  U,  S,  post  office  at 
Rumford. 

N.  Y.,  Ne>v  York — Borings — Bids  will  be  received  by  F.  R. 
Harris,  Ch.  of  Bureau  of  Yards  and  Docks,  Navy  Dent.,  Wash- 
ington. D.  C,  until  11  a.m..  May  27,  for  borings  at  Navy  Yard, 
New  York.     Noted  May   IS. 

N.  Y.,  New  York — Mail  Handling  Apparatus — Bids  will  be 
received  bv  James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury 
Dept.,  Washington,  D.  C,  until  3  p.m.,  June  30,  for  mechan- 
ical system  of  mail  handling  apparatus  in  U.  S.  post  office 
(new)   at  New   York.      (See   adv.) 

N.  Y.,  New  York — Water  and  Sewer  System — Bids  will  be 
received  by  Quartermaster,  Ft.  Hamilton,  until  11  a.m.,  June 
1,  for  extending  water  and  sewerage  systems  at  Ft.  Wads- 
W'Orth. 

N.  Y.,  Tonipkinsville — Riprap — Bids  will  be  received  by 
Lighthouse  Inspector,  Tompkinsville,  until  2  p.m.,  June  8, 
for  furnishing  and  placing  about  500  tons  of  riprap  in  2 
gaps  in  Old  riprap  wall  and  about  500  tons  in  pile  on  shore  at 
Little  Gull   Island   Light   Station,   Long   Island   Sound. 

Penn.,  Pliilailelphia — Borings — Bids  will  be  received  by  F. 
R.  Harris,  (ih.  of  Bureau  of  Yards  and  Docks,  Navy  Dept., 
Washington,  D.  C,  until  11  a.m..  May  27,  for  borings  at  Navy 
Yard,   Philadelphia.     Noted   May   18. 

I'enn.,  Philadelphia — Dredging — Bids  will  be  received  by 
F.  R.  Harris.  Ch.  of  Bureau  of  Y^ards  and  Docks,  Navy  Dept., 
Washington.  D.  C.  until  11  a.m.,  June  3,  for  dredging  at  Navy 
Yard,   Philadelphia.     Noted  May   18. 

Penn.,  Philadelphia — Dredging — Bids  will  be  reecived  by 
Lighthouse  Inspector,  Philadelphia,  until  2  p.m.,  June  12,  for 
dredging  basin  at  Edgemoor  Lighthouse  Depot,  Delaware. 
(See  adv.   May   18   issue). 

D.  C,  Washington — Asylum — Congress  passed  bill  appro- 
priating $250,000  for  national  asylum  for  lepers. 

D.  C,  Wa.shington — Building  —  Plans  being  prepared  for 
building  at  Vermont  Ave.  and  K  St.  to  be  leased  by  Depart- 
ment of  Justice. 

D.  C,  Wawhington  . —  Lighting  Fixtures  ^ — -Bids  will  be  re- 
ceived bv  James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury 
Dept.,  Washington,  D.  C,  until  3  p.m.,  June  21,  for  furnish- 
ing and  installing  lighting  fixtures  in  U.  S.  post  office  and 
courthouse  at  Chillicothe,  Mo.,  Lawton,  Okla.,  and  New  Albany, 
Ind.  and  in  U.  S.  post  office  at  North  Attleboro,  Mass.,  Read- 
ing, Penn.,  Salamanca,  N.  Y.,  Seymour,  Ind.  and  Van  Wert, 
Ohio. 

D.  C,  AVashlngton — Sewer — Bids  will  be  received  bv  Com- 
missioners of  District  of  Columbia,  Room  50!).  District  Bldg., 
until  2  p.m.,  May  31,  for  aproximately  3,000  lin.ft.  of  trunk 
sewer.  3  ft.  6-in.  diameter  to  4  ft.  6-in.  by  5  ft.  (See  adv. 
May  18  issue). 

Va.,  Norfolk — Dry  Dock — Navy  Department  plans  to  con- 
struct dry  dock  at  Norfolk  Navy  Yard  if  Navy  Bill  is 
passed. 

Va.,  South  IloNton — Post  Office — Bids  will  be  received  by 
James  A.  Wetmore.  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington, D.  C,  until  3  p.m.,  June  15,  for  U.  S.  post  office  at 
South   Boston. 


y.  C,  HarkerH  iHland — Coast  Guard  Station — Bids  will  be 
received  by  U.  S.  Coast  Guard,  Treasury  Dept.,  Washington, 
D.  C,  until  2  p.m.,  June  2,  for  coast  guard  station  and  accesso- 
ries at  Cape  Lookout,  Harkers  Island.  (See  adv.  May  11 
issue). 

N.  C,  HattcraH — Coast  Guard  Station — Bids  will  be  received 
by  n.  S.  Coast  Guard,  Treasury  Dept.,  Washington,  D.  C. 
until  2  p.m.,  June  1,  for  coast  guard  station  and  accessories  at 
Hatteras  Inlet,  (Jcracoke  Island.      (See  adv.   May   11   issue). 


-U.  S.  Government  plans  to  con- 


Kla.,  Orlando — Post   Offlce- 
struct  post  office  at  Orlando. 

.Via.,  Birmingham — Post  Office — Press  reports  state  bids 
will,  be  received  by  U.  S.  Treasury  Department  about  Aug. 
1   for   post   office  at   Birmingham.     Noted   Apr.   20. 

I.ia.,  Minden — Post  Office — Bids  will  be  received  by  James  A. 
Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Washington, 
D.  C,   until   3   p.m.,  June  22,   for  U.  S,   post  office  at  Minden. 

I.a.,  New  Orieann — Buildings  —  Bids  will  be  received  by 
Lighthouse  Inspector,  New  Orleans,  until  2  p.m.,  June  15,  for 
building  2  keepers'  dwellings  at  Bolivar  I'oint  Light  Station 
opposite  Galveston.      (See  adv.) 

I.a.,  IVew  OrleanN — Wharf — Bids  will  be  received  by  Light- 
house Inspector,  New  (Jrleans,  until  2  p.m.,  June  8,  for  wharf, 
etc.,  at  Sabine  Pass  Light  Station.     (See  adv.) 

Tenn.,  MeniphlH — Post  Office — TJ.  .S.  Government  plans  to 
construct  substation  post  office  at  Memphis.     Estimated  cost, 

$125,000. 

Ind.,  Indiana  Harbor — Breakwater — Bids  will  be  received 
at  U.  S.  Engineer  Office,  508  Federal  Bldg.,  Chicago,  111.,  until 
10  a.m.,  June  2,  for  rubble  mound  breakwater  at  Indiana 
Harbor. 

Ind.,  Michigran  City — Dredging — Bids  will  be  received  at  U. 
S.  Engineer  Office,  508  Federal  Bl<lg.,  Chicago,  111.,  until  10 
a.m.,  June  10,  for  dredging  in  Michigan  City  Harbor,  Ind. 
(See    adv.) 

Ind.,  Washington — Post  Office — Bids  will  be  received  by 
James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington, D.  C,  until  3  p.m.,  June  23,  for  U.  S.  post  office  at 
Washington. 

Mich.,  Ha.stingH — Post  Office — U.  S.  Government  will  con- 
struct post  office  at  Hastings. 

AVi.s.,  Neenah — Post  Office — Bids  will  be  received  bv  James 
A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Washington, 
D.  C,  until  3  p.m.,  June  19,  for  U.  S.   post  office  at  Neenah. 

Iowa,  Grinnell — Post  Office — Bids  will  be  received  by  James 
A.  Wetmore,  Act.  Sui)erv.  Arch.,  Treasury  Dept.,  Washington, 
D.  C,  until  3  p.m.,  June  26,  for  U.  S.  post  office  at  Grinnell. 

S.  D.,  Redfleld — Post  Office — Bids  will  be  received  by  James 
A.  Wetmore,  Act.  Sufierv.  Arch.,  Treasurv  Dept.,  Washington, 
D.  C,  until  3  p.m.,  June  2C,  for  U.  S.  post  office  at  Redfield. 

Mont.,  Malta — Structures — Bids  will  be  received  at  office  of 
U.  S.  Reclamation  Service,  Malta,  until  2  p.m.,  June  22,  for 
earthwork  and  str.vctures  on  Bowdoin  Canal,  Milk  River 
Project.     A.  P.  Davis,   Ch.  Engr. 

Ark.,  Conway — Federal  Building — Committee  of  Public 
Buildings  aftpropriated  $50,000  for  federal  building  at  Con- 
way. 

.\rk.,  Roger.s — Post  Office — XT.  s.  Government  plans  to  con- 
struct post  office  at  Rogers.     Estimated   cost,    $75,000. 

Ark.,  Te.varkana — Heating  System — Bids  will  be  received 
by  James  A.  Wetmore,  Act.  Siifierv.  Arch.,  Treasury  Dept., 
Washington,  D.  C.  until  3  p.m..  May  31,  for  heating  system  in 
U.  S.  post  office  and  courthouse  at  Te-xarkana. 

Tex.,  Stamford — Post  Office — U.  S.  Government  plans  to 
construct  post  office  at  Stamford. 

Tex.,  Yoakum — Post  Office — Preliminary  plans  being  pre- 
pared for  post  office  building  at  Yoakum.  Estimated  cost, 
$65,000. 

N.  M.,  Santa  Fe — Post  Office — U.  S.  Government  plans  to 
construct  post  office  at  Santa  F&. 

Utah,  Provo— Canal  Work — Bids  will  be  received  by  U.  S. 
Reclamation  Service,  Provo,  until  2  p.m.,  June  15,  for  canal 
work   near   Provo. 

Ariz.,  Douglas — Post  Office — Bids  will  be  received  by  James 
A.  Wetmore.  Act.  Superv.  Area.,  Treasury  Dept.,  Washington, 
D.  C,  until  3  p.m.,  June  21,  for  U.  S.  post  office  at  Douglas. 

AVash.,  Bremerton — Traveling  Crane — Bids  will  be  received 
by  Bureau  of  Supplies  and  Accounts,  Navy  Dept.,  Wash- 
ington, D.  C,  until  June  20,  for  furnishing  .and  delivering  one 
40  ton  traveling  crane  at  Puget  Sound  Navy  Yard,  Bremer- 
ton. 

Wash.,  North  Head — Buildings — I'lans  and  specifications 
being  prepared  by  Navy  Department  for  radio  operator's 
quarters    at    Naval    Radio    Station,    North    Head 

Wash.,  North  Yakima — -Irrigation— Bids  will  be  received  at 
office  of  XT.  s.  Reclamation  Service,  Denver,  Colo.,  until  2 
p.m.,  June  5,  for  furnishing  and  erecting  power  and  pumi)ing 
equipment  for  Grandview  Irrigation  District,  Yakima  Pro- 
ject.    Noted   May  IS. 

Ore.,  Herniiston — Canal  Work — Bids  will  be  received  by 
XT.  S.  Reclamation  Service.  Hermiston,  until  2  p.m.,  June  15, 
for  enlarging  canal  on  Umatilla  Project.  A.  P.  Davis,  Ch. 
Engr. 

Panama — Miscellaneous  Supplies — Bids  will  be  received  by 
Mnj.  10.  I.  Brown,  Gen.  Pur.  Ofiicer,  Panama  Canal,  Wash- 
ington, D.  C,  until  10:30  a.m.,  June  6,  for  furnishing  miscel- 
laneous supplies. 

Panama — Metal  Supplies — Bids  will  be  received  by  Maj.  E. 
I.  Brown,  Gen.  Pur.  Officer,  Panama  Canal,  Washington,  D.  C., 
until   10:30   a.m.,   June   5,   for  furnishing  metal  supplies. 

Bids  In  and  Contracts  Awarded 

R.  I.,  Nevrport — Post  Office  and  Custom  House — Bids  were 
received  May  15  for  XT.  S.  post  office  and  custom  house  at 
Newport  (a)  limestone,  (b)  sandstone,  as  follows:  M.  Yeatrer 
&  Sons,  Danville,  111.,   (a)   $244,996,    (b)   $263,996;  Norman  Ker, 
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N.-w  York.  N.  Y.,  fa)  $24fi.inn:  W.  U.  I'MhiipII  &  Co.,  New  York, 
N.  Y..  (11)  $2ri."l,0i)n,  (li)  »2lls.(i(iO;  Itiivli'-UolMTtHiiii  ronHlruollnn 
«"o.,  WiiHlUnKlun,  1>.  C.  (II)  tZt,\.:U)0.  (I.)  |202,3Ol».  NototI 
Apr.  rt. 

(Viiin.,  .N>w  I.uikIiiii — DrcilKlnK — MI<1h  wcro  received  Mny  IK 
for  (IrcclKliiK  In  ltrlilK<'l>ort  lliirlxir  from  ,1.  I".  IliimltirHon.  :)6 
Hroiul  SI..  .Mlmiiv.  N.  Y..  at  2Sc.  iind  MarUlim-  |)reilKl»K  Co.. 
SO  Hroiul  .SI.,  .N,.xv   York,  N.   Y.,  iit   H.f.c,     NoI.mI   Apr.   27. 

m.  v..  \t>«v  York  -  Drc.lKlnK  —  Conliail  for  ilrcilKinK  In 
Stateii  Inland  .Soiiiul  iiHiirded  to  1'.  .SANDKl  UlU  KOS.S,  JeiHcy 
Clly,  N.  J.,  at   }i2sn,noii.     NoIcmI  Apr.  (i. 

II.  «•..  WnMlilnutoti-  HuMilInK-— Contriirt  for  ImlldlnK  at  ISth 
nnd  <i  .St.  lo  In-  Ira.-'t'il  l)V  liiparlincnt  of  Labor  awurdi'd  to  I'. 
J.    <;oI{.M1^I:Y    Co.,    Washlnnton.       lOnl  liiial  imI    cost,    »3,'iO.OO0. 

\\.  \n..  lOlklim— I'oHt  ttlllc.'  Conlract  for  I'.  S.  post  oltlco 
at  Klklii.s  awanliil  to  \V.  H.  FIX.SIIM,  iV  CD.,  New  York,  N.  Y., 
nt   $111, '.100.      Nolc.l    Mar.   2;t   and   May    18. 

I\.  <'..  UllmliiK*iin  —  Ulpra|i — (^onlract  for  furnlnhlnn  .'ind 
dollviM-Int;;  uImhiI  1  l.iillO  Ions  of  riprap  stone  and  1, ,1(111  n.n.s  of 
runstones  awnidi.l  to  UAlvKKill  (lUANrrH  CO..  Ilalelkh,  at 
J2S.I2I.      Not.Ml    Apr.   (i   an.l    May    11. 

Intl.,  Kvnimvllle  I'ost  otllcc — Hlds  were  received  May  10 
for  r.  S.  post  olllcc  at  KvaiiMvUle  from  C.  Kanzl<-r  *  .Son. 
lOvansvllle,  at  $131,000;  II.  I',  r'arnsworlh  *  Co..  New  Albany, 
at  $13r.,"00;  Halkin  Construction  Co..  ChlcnKo,  III..  $142,862. 
Notcil   Mar.    23   and   A|)r.   B. 

Mliiii„  I. Kile  KnllM— Post  (llllcc — lilds  wore  received  Mny  17 
for  IT.  S.  iiost  otilce  at  Little  Kails,  (a)  limestone,  (b)  sand- 
stone, as  l^ollows:  A.  W.  Lane.  Ill  .South  La  .Salle  St.,  Chlcaffo, 
111.,  (a)  $.">3.37r>;  Krank  L.  Johnson  \-  Co.,  Duluth,  (a)  $r>3,710; 
Oeorffe  W.  Stiles  Construction  Co.,  Rookery  BUIr..  ChicaRo, 
in.,    (a)    $54,7r>0,    (b)    $.17,750.      Noted    Apr.    13. 

Mont.,  MnKn — Structures — Contract  for  structures  on  How- 
doln  Canal,  Milk  River  Project,  Schedule  2.  awarded  to  SIO- 
CCRITY  liRinC.K  CO..  Minnca|)olis.  Minn.,  at  $12.H40.  Noted 
Apr.   «. 

Munt..  Ft.  Shnw — Wood  Stave  Pipe — Bids  were  received  by 
U.  S.  Heclamatlon  Service.  Ft.  Shaw,  May  5,  for  approximiitely 
575  lin.ft.  of  Ofi-in.  continuous  wood  stave  pipe  for  Sun  Uivir 
rroject,  (a)  fir  staves,  (b)  redwood  staves,  as  follows:  Pacllic 
Tank  and  Pii)e  Co..  5th  and  Bryant  St.,  San  Francisco,  Calif., 
(a)  $7.2i;2.  (b)  $7,762;  National  Tank  and  Pipe  Co.,  275  Oak 
St.,  Portland.  Ore.,  (a)  $7,463;  Portland  Wood  Pipe  Co.,  Box 
11S3.   Portland,  Ore.,    (a)    $8,096.     Noted  Mar.   9  and  Apr.   20. 

AVash.,  Keyport — Towers — Contract  for  two  400-ft.  steel 
wireless  towers  at  Pacific  Coast  Torpedo  Station,  Keyport, 
awarded  to  MARTIN  &  nUOAN,  Seattle,  at  $38,055.  Noted 
Apr.   13  and   May   4. 

Calif..  Sail  KranelNoo — Wharf — Constructing  Quartermaster, 
Ft.  Mason,  awarded  contract  for  wharf  at  Ft.  Baker  to 
GRACE  &   BKRNIKRI,   Spreckels  Bldpr.,   at  $12,900. 

CANALS,  DITCHES  AND  IRRIGATION 
Proposed  Work 

Ala..  Morfcan — Drainape  —  Preliminary  surveys  made  by 
Lewis  A.  .lones.  U.  S.  Senior  En^r.,  for  draining  from  20,000 
to  30,000  acres  of  land   in   Morgan  County. 

Ira..  !Vew  OrleanN — Reclamation — Plans  approved  by  Martin 
Behrman,  Mavor,  for  reclaiminpr  about  200,000  acres  of  swamp 
land  in  Orleans,  Tangipahoa.  St.  John  the  Baptist,  St.  Charles 
and  Jefferson  Parishes  by  constructing  levee  along  shore  of 
Pontchartrain  and  Maurepas  Lakes  from  West  End  to  Rud- 
dock.     W.   J.   Harder,   City   Engr. 

Tenii..  Alamo — Drainage — Second  South  Forked  Deer  River 
Drainage  District  being  organized  in  Crockett  County.  R.  L. 
Conyers,  Alamo,  (iounty  Clk. 

Tenn..  Huntinfcton — Reclamation — Plans  being  prepared 
for  drainage  district  to  reclaim  several  thousand  acres  of 
land.     F.  R.  Moomaw.  Huntington,  County  Surv. 

Ohio,  tJreenville — (Official) — Dredging — Rids  will  be  re- 
ceived until  10  a.m.,  June  3,  at  Public  Outcry  for  dredging 
part  of  Stillwater  Creek.  Estimated  cost,  $43,663.  Harry  C. 
Miller,  County  Surv.  G.  H.  Garrison,  County  Audr.  (See 
adv.) 

Ind.,  Ilrownsto«-n — Drainage — Jackson  Township  plans 
Mutton  Creek  Ditch,  consisting  of  main  ditch,  37,S30  ft.  long, 
and    3    laterals.      Estimated   cost,    $31,329. 

Mich.,  0'»i<l — Drainage — County  plans  Alter  Creek  Drain. 
Louis   F.   Green,   Ovid.    County   Drain   Comr. 

III.,  Belleville — Drainage  —  Plans  approved  for  organizing 
Richland  Creek  Drainage  District  and  straightening  and 
deepening  channel  through  Belleville.  J.  B.  Messick,  Belle- 
ville,   County   Judge.      Noted   Dec.    16. 

III.,  Rock  Islanfl — Drainage — Drury  Drainage  District  plans 
expenditure  of  $50,000  for  repairing  levee  and  improving  dis- 
trict. 

lon'a,  Boone — Drainage — Plans  being  prepared  for  drain- 
age district  in  Boone,  Humboldt  and  Webster  Counties.  Esti- 
mated cost,  $50,000. 

loiva.  Ft.  Madi.son  —  Drainage  —  Board  of  Supervisors  re- 
tained E.  Perkins.  Engr..  to  prepare  plans  for  changing 
boundaries  of  proposed  Green  Bay  Drainage  District.  Esti- 
mated  cost.    $30,000. 

lon-a,  Jeflferson  —  Drainage  —  Plans  being  prepared  for 
drainage  district  for  Greene  and  Webster  Counties.  Esti- 
mated cost.   $200,000.     S.  J.  Melson.   Jefferson.   Engr. 

loTva,  Mason  City — Drainage — Bids  will  be  received  until 
May  29  bv  George  E.  Frost,  Audr  of  Cerro  Gordo  County,  for 
tile"  drains  in  District  No.  36.     R.  E.  Robertson,  County  Engr. 

Iowa,  Ma.son  City — Drainage — Bids  will  be  received  until  2 
p.m.,  Mav  29.  bv  George  E.  Frost,  County  Audr.,  for  Drain- 
age District  No. "37.     Noted  Apr.  6. 

Iowa,  Onawa — Drainage — Plans  being  prepared  bv  Towl 
Engineering  Co.,  Omaha,  Neb.,  for  drainage  system  in  Monona 
and  Harrison  Counties  to  reclaim  about  70,000  acres.  Esti- 
mated  cost.   $1,000,000.     Noted  Jan.   6. 


■  own,  OiaknlooMn  —  Drainage — nids  will  be  recelvifl  by  Hoy 
K.  Kowland,  OMkiiloosa,  Audr.  .MahaHka  Coiiiitv,  \intll  noon. 
June  I,  for  ScrlloiiH  1.  2  mid  3  of  South  Skunk  DriiiiiaKc  Ditch 
In  Soiilh  Skunk    Ulvei    DralnaKc   IiI.hIiIcI   .No.   3.     Noted   May   II. 

Minn..  Caledonia— Ditch  — lilds  will  be  recelverl  until  2  p.m., 
Juiii-  3,  bv  lO.  N.  NewhoUHc,  County  Audr.,  for  Judicial  Ditch 
No.  1.  l';Mlln.:il.il  cost.  $1,1,000.  (ieorne  A.  Ralph,  Room  Ifi. 
l-'ultoii    P.Ik.,   SI.    Paul,   Ch.    lOn^r.      Noted   Oct.   14. 

Kan.,  l.cnveiiworth--DralnaKe — Preliminary  surveys  made 
for   draining    .Mud    Lake,    MisHourl    ItottoniH. 

linn.,  rerrj- -Levee — ISIdH  will  be  received  until  Juno  5  by 
John  .Sholall.   Treas,   Elm  Creek    Drainage   DiHtrlct,   for   leveeH. 

\eli.,  Fri-mont-  Ditch — Hlds  will  bo  received  until  10  a.m.. 
May    31,    by   Jidin   o'<L'oiinor,   County    Clk  .    for   ditch    and    drain. 

Ark.,  .\ew|Hirl-  Drainages  .Vliiidi-  Slough  Drainage  District 
Iilans   to  drain    lo.oiio  acres.      W.    R.    Harvey.    Pres.   of  Comn. 

Idaho.  IIoImc  Riclainat  ion — .State  Land  Hoard  closed  con- 
tijut  with  WicUaboiiev  Land  and  Water  (?o.  for  irrigation 
H\sleiii  in  southern  Idaho  lo  reclaim  about  70,000  acres.  Kstl- 
maled  cost,  .^il, 000, 000.  Press  reports  state  Thayer-Moore 
Hrokerage    Co.,    Kansas    City.    Mo.,    Is    llnaiiclnK    proJ<-ct. 

Idaho,  Cnhlwoll — Irrigation — Citizens  voted  $20,000  bonds 
for  impioviiig  and  enlarging  system  for  Caldwell  Irrigation 
Distrbt,      Noted    Dec.   2  and   23. 

I'tah,  Otcden — Drainage — Plana  approved  for  drainage  sys- 
tem   in    Hooper    Distiict   of   Weber   (jounty.      Noted    Mar.    2. 

WaMb.,  Aberdeen — Irrigation — Hlds  will  be  received  until 
.Mav  31  bv  Directors  of  Wishkah  Irrigation  Project  for  Irri- 
gation system.     I'Jstimated  cost.  $390,000.     L.  D.  Kelsey,  Engr. 

Wnslin  Kennewiek — Dredging — Plans  for  harbor  develop- 
ment submitted  to  Commissioners  of  Port  of  Kennewiek  calls 
for  expenditure  of  $50,000  for  dredging.  W.  R.  Welsel,  Secy. 
Port  Comr.      Paul  P.  Whirh.un.  New   York   Hlk.,   Seattle,   Engr. 

Calif..  I.ilnd»ny — (Ofllciiil) — Irrigation — Contract  will  soon 
be  awarded  for  canal  system  for  Lindsay-.Strathmore  Irriga- 
tion District.  Estimated  cost,  $1,400,000.  S.  E.  Kieffer,  57 
Post   .St.,   San   Francisco,   Consult.   Engr.     Noted   Jan.   27. 

Calif.,  KiverHlde — Drainage — County  .Supervisors  contem- 
plate drainage  district  in  Perris  Valley  Section.  Rupert  B. 
Turnbull,  I'asadena,  interested. 

Calif.,  Terre  Bella — (Official) — Irrigation — Contract  will 
soon  be  awarded  for  irrigation  work  for  Terra  Bella  Irriga- 
tion District.  Estimated  cost,  $1,000,000.  S.  E.  Kieffer,  57 
Post  St.,  San  Francisco,  Ch.   Engr.     Noted  Feb.  3  and  May  11. 

Ont.,  Granton — Drainage — Bids  will  be  received  by  Francis 
Morely.  R.  R.  No.  1,  Granton.  until  June  23,  for  construction  of 
Rock  Island  Creek  Drain.     Estimated  cost,  $7,468. 

Bids  In  and  Contracts  Awarded 

N.  v.,  Albany — Barge  Canal  Work — Bids  received  Mav  16 
for  New  York  State  Canals,  Contract  No.  23-A,  Erie  Canal, 
Section  9,  completing  canal  from  Kings  Bend  to  Lehigh  Val- 
ley R.R.  crossing,  about  Vz  mi.  east  of  Geneese  River  from 
H."  S.  Kerbaugh,  Inc.,  Buffalo,  at  $630,568;  Walsh  Construction 
Co.,  Davenport,  Iowa,  at  $646,160:  R.  T.  Ford  Co.,  Rochester, 
at  $651,120;  Contract  No.  27-B,  Champlain  Canal,  Section  2, 
for  diversion  channel  from  Bond  Creek,  near  Lock  No.  8  from 
John  J.  Farrell,  Jr.,  Schuylerville,  at  $6,845;  Greece  Construc- 
tion Co.,  Rochester,  at  $7,698;  E.  Brown  Baker,  Herkimer,  at 
$7,745.      Noted   Apr.    20. 

N.  Y..  Albany — Barge  Canal  Work — Contract  for  complet- 
ing construction  of  canal  from  Galena  to  line  of  New  York 
Central  R.  R.  crossing  at  Lvons,  Contract  No.  47-A  awarded 
to  CENTRAL  DREDGING  CO..  Cleveland.  Ohio.     Noted  Mar.  9. 

III.,  Danville — Drainage — Contract  for  drainage  work  for 
Bridgman  Drainage  District  awarded  to  CHRISMAN  CON- 
STRUCTION CO..   Chrisman,  at  $35,240. 

Iowa,  Jell'er.son — Ditch — Contract  for  drainage  ditch  in  Dis- 
trict No.  102  awarded  to  CONDON  &  ROBINSON,  Jefferson,  at 
$20,188. 

Iowa,  Spirit  Lake  —  Drainage  —  Contract  for  tile  drains 
north  of  Spirit  Lake  awarded  to  CEMENT  PRODUCTS  CO., 
Estherville,  at  $23,000.  C.  S.  Arthur,  Engr.  Dickinson  Countv. 
Noted   Dec.    16. 

Minn.,  St.  Cloud — Ditch — Contract  for  Countv  Ditch  No.  36 
awarded  to  DUFFY  &  McGRAW,  Litchfield,  at  $14,498.  Noted 
May  11. 

Minn.,  St.  James — Ditch — Contract  for  Judicial  Ditch  No.  10 
awarded  to  MINNESOTA  PIPE  AND  TILE  CO..  Mankato,  at 
$32,288  for  Section  A;  CEYLON  CEMENT  TILE  CO.,  Ceylon, 
at  $12,432  Section  B;  O.  KOLSTAD,  St.  James,  at  $972,  Section 
C.  Noted  Apr.  27. 

Calif..  Anderson — Irrigation  —  Contract  for  excavation  for 
construction  of  irrigation  canals  for  Anderson-Cottonwood 
Irrigation  District  awarded  to  JAMES  WILLISON,  Modesto. 
Noted   Apr.   13  and   20. 

MISCELLANEOUS 
Proposed  Work 

!V.  v.,  Broeton — (Official) — Dam — Bids  will  be  received 
until  8  p.m..  May  26.  extension  of  date,  by  Board  of  Trustees 
for  earth  dam,  with  appurtenances,  on  east  branch  of  Slippery 
Rock  Creek.     H.  M.  Fleming,  Village  Clk.     Noted  May  11. 

N.  Y.,  New  York — (Borough  of  Bronx) — Amusement  Park 
— T\'est  Farms  Amusement  Park  Co.  plans  amusement  park 
at  West  Farms  Rd.  and  177th  St.  and  extending  along  Bronj; 
River.     Henry  F.   McGarrie,   interested. 

N.  Y.,  IVew  York — (Borough  of  Brooklyn) — Pier  Shed — 
Plans  prepared  bv  William  Higginson.  41  Park  Row.  Man- 
hattan, for  1-story,  100x600-ft.  iron  pier  shed  at  foot  of  Noble 
St.   for  American   Manufacturing  Co.      Estimated   cost,   $40,000. 

IV.  Y..  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Structural  Steel — Bids  will  be  received  until  11:30  a.m..  June 
5,  by  Public  Service  Commission  for  First  District,  120  Bro:>d- 
wav.  for  structural  steel  for  use  in  construction  of  rapid 
transit  railroads.     Oscar  S.  Straus,  Chn.   Pub.   Ser.   Comr. 

N.  Y..  Ot^densburn; — Market — City  plans  public  market 
with  $100,000  funds  left  to  city  by  late  Joseph  MacNaughton. 
George  A.  Tate.   City  Engr. 
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Gn.,  AuKiiNtii — Wharf — City  (onteiiiplatis  wliaif  with 
unloading    tuiminals.       Estimated    o«fst,    $10».iiOO. 

Fla.,  Lemon  City — Improving  Bay  Front — Picayune  Front 
Realty  Co.  plans  an  txpi-ndlture  of  $250, OUO  for  improving  hay 
front   for  residential  district. 

.Via.,  TuMcnloo»a — Wharf — EI"ction  will  snon  l)e  held  to 
vote   on   bonds  for   municipal   w..arf.     Noted   Aug.   2(>. 

Ka.,  New  OrleanN — Freight  Shed — I,oui.svllle  &  Nashville 
R.R.  plans  concrete  freight  shed.  R.-^timated  cost,  $200,000. 
W.   H.   Courtenay,    Louisville,    Ky.,   Ch.    ICiigr. 

La..  IVew  Orleuns — (Official) — Levee-  Hids  will  be  received 
until  3  p.m.,  May  31,  by  Orleans  Levee  District,  Suite  201  New 
Court  Bldg..  for  Lower  Protection  Levee,  Third  District,  Sec- 
tion 1,  350,000  cu.yd.,  Section  2,  250,000  to  350,000  cu.yd..  Sec- 
tion 3,  140,000  cu.yd.  C.  J.  Donner,  Secy.,  Orleans  Levee  Dis- 
trict.     Noted    May    11. 

I.ia.,  Port  Allen — Levee — Bids  will  be  received  until  noon, 
June  1,  by  Thomas  G.  Erwin,  Secy.  Atchafalay  Basin  Levee 
District,  at  office  of  Board  of  State  Engineers,  New  Orlean.s 
Court  Bldg.,  New  Orleans,  for  levee  work.  Haygood  to  Millan 
Levee,  340.000  cu.yd.;  Milium  to  Major  Barbre  Levee,  335,000 
cu.yd.;  Major  Barbre  to  North  Levee,  425,000  cu.yd.  Noted 
Nov.    IS. 

Ohio,  .\Ntalanil — Improving  Creek — Surveys  being  made  by 
County  Surveyor  for  straightening  and  changing  course  of 
Katotawa   Creek  east  of  .\shland. 

Ohio,  Hamilton — Retaining  Wall — Bids  will  be  received 
until  10  a.m..  June  13,  by  W.  W.  Crawford,  Clk.  County  Comr., 
for  concrete  retaining  wall. 

Ohio,  Lnkenood — Elimination  of  Grade  Crossing — Election 
will  soon  be  held  to  vote  on  bonds  for  suburbs  share  of  cost 
of  elimination  of  grade  crossings  of  New  York,  Chicago  & 
St.  Louis  R.R.  E.  E.  Hart,  Cleveland,  Ch.  Engr.  New  York, 
Chicago   &    St.   Louis    R.R. 

Ohio,  Inma — River  Improvements — Surveys  completed  by 
City  Engineer  for  river  improvements.  Estimated  cost,  $100,- 
000.      Noted   Mar.    30   and   May   4. 

Ohio,  Newark — Channel  and  Breakwaters — Bids  will  be 
received  until  noon,  June  7.  by  County  Commissioners  of 
Licking  County  for  excavating,  cleaning  and  grubl)ing  chan- 
nel   north    of    Manning    .St.    Bridge    and    building    breakwaters. 

Ohio,  Portsmouth — (Official) — Flood  Protection  Wall — Bids 
will  be  received  until  noon,  Mav  29,  for  second  section  of 
flood  protection  wall.  Estimated  cost,  $105,229.  S.  G.  Harper, 
City  Engr.  Noted  Dec.  23  and  Jan.  6.  (See  adv.  May  18 
issue.) 

Ohio,  Portsmouth — (Official) — Reservoir — Bids  will  be  re- 
ceived until  noon.  May  29,  for  repairing  distributing  reservoir, 
flood  protection  wall.  Estimated  cost,  $27,000.  S.  G.  Harper, 
City  Engr.      (.See  adv.  May  IS  issue.) 

Ind.,  Ft.  'W'ayne — Bathing  Pool — William  J.  Hosey,  Mayor, 
plans  winter  and  summer  bathing  pool  in  Lawton  Park. 
Frank  M.  Randall,  City  Engr. 

ln<l.,  Sullivan — Levee — -County  Commissioners  plan  an  ex- 
penditure of  $25,000  for  repairing  Island  Levee  in  Turman 
Township. 

Mich.,  Pontlae — Park — Election  will  be  held  June  12  to 
vote  on  $35,000  bonds  for  purchase  of  Elks  grounds  for  pub- 
lic paik. 

Wis.,  Kenosha — Track  Elevation — Chicago  &  Northwest- 
ern Ry.  pl.ans  to  elevate  track  through  city  and  build  via- 
duct for  protection  of  switch  tracks  over  Main  St.  Esti- 
mated cost,  $l.fiOO,ono.  W.  H.  Finlev,  Jackson  Blvd.  and 
Franklin    St.,    Chicago,    HI.,    Ch.    Engr. 

lonn,  Marshalltown — Dam  and  Bridge — Press  reports  state 
State  Highwa.v  Engineer  has  ])repared  plans  for  dam  and 
bridge  across  Brady  Creek  to  reform  Dewey  Lake  at  Soldiers 
Home. 

Kan.,  Halstead — Dam — Plans  being  prepared  for  concrete 
dam   on  Little  River  in   park. 

Mo.,  Kansas  City — Subway — Missouri  Pacific  Ry.  plans  sub- 
way under  tracks  at  18th  St.  E.  A.  Hadley,  Railway  Ex- 
change  Bldg.,   St.   Louis,   Mo.,   Ch.   Engr. 

AVash.,  Seattle — Dry-Dock — J.  F.  Duthie  &  Co.  contem- 
plates pontoon  dry-dock  in  East  Waterway.  Estimated  cost. 
.$200,000.  W.  T.  Donnelly,  17  Battery  PI.,  New  York,  N.  Y., 
Engr. 

OfCm  Sherwood — Flume — Tappendorff  Lumber  Co.  plans 
flume,   214    mi.   long.      Estimated   cost,   $12,000. 

Calif.,  Los  Aneeles — Ice  Skating  Rink — W.  L.  Lyons,  921 
Cedar  Ave..  Long  Beach,  plans  150x225-ft.  ice  skating  rink 
on  West  'Washington  Ave.,  Los  Angeles.  Estimated  cost, 
$25,000. 

Calif.,  Santa  Ana — Protection  District — J.  D.  Thomas  inter- 
ested in  formation  of  i)rotection  district  along  Santa  Ana 
River.     Estimated   cost,   $25,000. 

Calif.,  Ventura — Wharf — Ventura  Wharf  and  Warehouse 
Co.  plans  an  expenditure  of  $20,000  for  repairing  wharf  and 
warehouses. 

Alta.,  Kilmonton — Levee — Plans  being  prepared  for  levee 
around  power  house  at  Edmonton.  A.  Haddow,  Engr.  Esti- 
mated  cost,    .f21,000. 

Bids    In    and    Contracts    Awarded 

N.  Y.,  New  York — (Borough  of  Bronx)  —  (Official) — Subway 
— Contract  for  Section  No.  2,  Routes  Nos.  19  and  22,  the  Pel- 
ham  Bav  Park  elevated  extension  of  the  Lexington  .\ve.  Sub- 
way  awarded    to   LAWRENCE   C.    MANUELL,    at    $2,063,877. 

N.  v..  New  York — (Borough  of  Brooklyn)  —  (Official)  — 
Earth  Fill — Contract  for  furnishing  and  depositing  30.000 
cu.vd.  earth  fill  along  Shore  Rd.  between  SOth  St.  and  3d  Ave. 
awarded  to  RODGERS  &  H.\GGERTY.     Noted  Apr.  6. 

N.  v..  New  York — (Borough  of  Brooklyn — (Official) — Sub- 
way— Contract  for  Section  4,  Route  S,  a  part  of  Fourteenth 
Street-Eastein  Rapid  Transit  System  awarded  to  MASON  & 
HANGER  CO.,  Van  Cortland  Park,  Manhattan,  at  $1,847,000. 
Noted  Apr.   27  and  May   18. 


\.  Y.,  New  York — (l-iorough  of  Brooklyn)  —  (Official)  — 
.Sul)way — Low  bids  received  for  .Section  No.  5,  Itoute  No.  8, 
liart  of  14th  St. -Eastern  Rapid  Transit  R.R.,  under  Metro- 
politan and  Bushwick  Ave.  as  follows:  MacArthur  Bros.  Co., 
120  Broadway,  $1,336,000;  J.  F.  Cogan  Co.,  Woolworth  Bldg.. 
$1,342,000;  Rodgers  &  Hagerty  Co.,  Inc.,  East  152d  St.  and 
Harlem  River,   $1,386,000.     Noted  Apr.   27. 

N.  Y.,  New  York— (Borough  of  .Manhattan)  —  (Official) — 
Frogs  and  .Switches — Contract  for  Supply  of  15  portions  of 
special  work,  Order  No.  7,  frogs  and  switches,  for  use  in 
construction  of  rapid  transit  railroads,  Broadway  Lines 
awarded  to  RAMAPO  IRON  WORKS,  30  Church  St.,  at  $85,889. 
Noted   .\pr.   13  and  May   11. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official)  — 
Subway — Bids  received  for  Section  1.  Route  No.  8,  14th  St. 
Section,  Fourteenth  Street-Eastern  Rapid  Transit  R.R.  as 
follows:  Booth  &  Flinn.  17  Batterv  PI..  $2,527,295;  Patrick 
.McGovern.  $2,698,545;  MacArthur  Bros.,  $2,746,028.  Noted 
Apr.    27. 

I»I<I.,  Ilaltlmore — Pier — Canton  Co.,  Commerce  and  Water 
.St..  awarded  contract  for  1-story,  75x500-ft.  pier,  bulkhead 
and  dredging  to  SANPORD  &  BROOKS,  24  South  St.  Esti- 
mated cost,  $200,000.     Noted   Mar.   23. 

Ohio,  ColumliuN — Recreation  House — Bids  received  May  9 
for  shelter  house  at  Schiller  Park  as  follows:  Franklin  Con- 
struction and  Supply  Co.,  Columbuo,  at  $36,399;  M.  J.  Delaney, 
Columbus,  at  $38,119;  Linkeheim  Planing  Co.,  (iolumbus,  at 
$39,231.     Noted  Mar.   16. 

Kan.,  Grantville — Jetties  and  Riprap — Contract  for  jetties 
and  riprap  awaided  to  T.  L.  CAMI'BELL,  Topeka,  at  $15,000. 
V.  R.  I'arkhurst,  Topeka,  Engr. 

Tex.,  Hou.>(ton — (Official) — Crane — Contract  for  1  electric 
traveling  crane  for  wharf  and  4  traveling  cranes  for  sewage- 
disposal  plants  awarded  to  PAWLING  &  HARNISCHFEGER 
CO.,    Milwaukee,    Wis.,    at    $11,350.      Noted    May    4. 

Calif.,  San  Praneisoo — Drv  Dock — ITnion  Iron  Works  award- 
ed contract  to  SAN  FRANCISCO  BRIDGE  CO.,  Nevada  Bank 
Bldg..  at  $700,000  for  preliminary  work  on  Hunter's  Point 
dry-dock.      Noted    Apr.    6. 

BUILDINGS 

Proposed  Work 


Maine,  Rockland — Plans  being  prepared  by  .lackson  &  .Salo- 
monson.  Arch..  36  Broomfield  St.,  Boston,  Mass.,  for  two  1- 
story,  68xl6R-ft.  theaters  and  store  buildings  for  Maine  The- 
aters,  Inc.      A.   S.   Black,   Central   Bldg.,    Rockland,   Pres. 

Maine,  York  Harbor — Frank  D.  Marshall  plans  hotel.  Esti- 
mated cost,  $100,000.  John  C.  Stevens,  187  Middle  St.,  Port- 
land,  Arch. 

Mass.,  Chleopee  Falls — Wernick  Bros,  plan  motion  picture 
theater  at  Broadway  and  Main  St.     Estimated  cost,  $50,000. 

Mas.o.,  Ilolyoke — City  appropriated  $60,000  for  isolation  hos- 
pital. 

Mass.,   North   Adams — Y.   M.   C.   A.    plans  to   erect  building. 

Estimated    cost,    $50,000. 

^lass.,  Qulney — Plans  being  prepared  by  Monks  &  Johnson, 
Arch,.  78  Devonshire  St.,  Boston,  for  welfare  and  hospital 
buildings  for  Fore  River  Shipbuilding  Corporation.  Esti- 
mated  cost,    $150,000. 

Conn.,  Norwich — (Preston) — Plans  being  prepared  by  Cud- 
worth  &  Thompson,  .Vrch.,  148  Main  St.,  Norwich,  for  3-  and  4- 
story.  50x264-ft.  hospital  for  Norwich  State  Hospital.  Esti- 
mated cost,  $75,000. 

Conn.,  Waterbury — Plans  being  prepared  for  club  house  by 
Cass  CJilbert,  Arch.,  11  East  24th  St..  New  York,  N.  Y.,  for 
AVaterbury  Club.  Estimated  cost,  $150,000.  C.  E.  Spencer. 
Pres. 

N.  Y.  liabylon — Preliminarv  plans  being  prepared  bv  York 
&  Sawyer,  50  East  41st  St.,  New  York,  for  hospital  for  South 
Side  Hospital  Association.     Estimated  cost,   $50,000. 

N.  Y.,  Hronxvllle — (Official) — Bids  will  be  received  until 
May  29  for  passenger  station  for  New  York  Central  &  Hudson 
River   R.R. 

N.  Y.,  Illon — Pl.ans  prepared  by  Henry  M.  Congdon  &  Son, 
18  Broadway,  New  York,  for  1-story  church  and  parish  house 
on  Center  St.  for  St.  Augustines  Congregation.  Estimated 
cost,   $60,000.      Noted   Feb.   3. 

N.  Y.,  Ithaca — Preliminary  plans  being  prepared  by  Gibb 
&  Walz  for  chemistry  building  for  Cornell  University. 

N.  Y.,  Kew  Gardens — (Jamaica  post  office) — Plans  pre- 
pared by  Nathaniel  Vickers,  71  Broadway,  Manhattan,  for  2- 
storv,  80xl00-ft.  clubhouse  for  Kew  Gardens  Countrv  Club 
Estimated  cost,  $40,000.  Arthur  Mann,  56  Wall  St.,  Manhat- 
tan,  I'res. 

N.  Y.,  New  York  Mills — Union  Free  School  District  No.  4 
voted  $76,000  bonds  for  school.  Oliver  J.  Goff.  Pres.  Bd.  of 
Education. 

N.  Y.,  Ne^v  York — (Borough  of  Brooklyn) — Plans  being  pre- 
pared by  Shampan  &  Shampan,  772  Broadway,  for  3-story 
building  for  Young  Men's  Hebrew  Association,  at  14th  Ave. 
and  SOth  St.      Estimated  cost,   $50,000. 

N.  Y.,  New  York — (Borough  of  Brooklvn) — Plans  prepared 
by  A.  G.  Carlson,  222  Henry  St.,  for  1-story.  55xl95-ft.  theater 
on  Sheffield  Ave.  for  Sheffield  Amusement  Co.  Estimated 
cost,    $40,000.      S.    Miller,    1923    Eastern    Parkway,    Pres. 

N.  Y'.,  New  York — (Borough  of  Manhattan) — Jewish  Ma- 
ternity Hospital  plans  building  at  Madison  Ave.  and  123rd 
St.      Estimated   cost,    $200,000. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Plans  being 
prepared  bv  Robert  E.  Moss,  126  Liberty  St.,  for  12-storv, 
75xl80-ft.  loft  building  at  122-124  Pearl  St.  for  William  B. 
Kilpatrick,  149  Broaidway,  and  James  H.  Cruikshank,  55  Lib- 
erty St.      Estimated   cost,- $100,000. 
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S,  v..  \rw  Vork— (Ili.i.MiKh  i.f  Miinlinllim)  — <<  Xtl'liil)  — 
rintiH  IxiliiK  pi'tipjii'i'il  for  Htiiillii  liiillillMKH  lit  WuHhlimton 
M.nvH  anil  Mh  St,  liy  N.a.Mil.Ui'  .M  KniiiUr,  Aiili.,  iU  lOiiMt  ItUlli 
St.,    fur  'I'iiimUmn  .it   SalliiiN   Siiiik    llurlior. 

N.  v..  IMtlHrwrtl — ('lllxotiH  vntcil  JSd.OOO  lioiuln  for  Mchool  for 
ItiianI  of  I'MiK  allot).  I(  10.  UunUIiih,  IToh.  ltd.  of  lOtlucalliin. 
Nott'.l    Apr.     :•(! 

\,  v.,  Ilftnir  lloaril  of  I'Miiratlnn  coiitcinplatr'H  2-Htory 
Hi'hool  on  Soulli  .laiiK'H  St.  lOMltiiiatiMl  coxt.  $ri(),OlMI.  Curl  H. 
Sliiioi),    l*r<-H.    lEil.    of    ICilurnlloii. 

Ni.  \  ..  N>  rnriiHp  IMaiiM  pr<-pari<il  for  fi-ntorv  bank  and  odlco 
ImiIIiIIiik  Tor  Cltv  Hank  of  Svrai-UHK.  lOHtlniatnl  cOHt,  |100,000. 
W.  ('.   ltra\liMi,    l:'ii   hluHt   (Icni'Mi-c  St.,   ProH. 

IM.  1.,  W  lillr  rinliia  I'oiinty  SupcrvlHora  conti'inplnto  $300,- 
000     lion<l     iNNUi'     lor    hoNpltal. 

N.  J.,  \iitlry  Itonril  of  I'Murntlon  oontcmpIati-B  2-Htory 
Hthool  on  liloonillolil  Ave.  ICHtlnintcd  roHt,  $4(l.U00.  Ulehurd 
llooth.     Prc.M.     lid. 

!V.  J.,  I*«iii|it»n  l.nkrn — TJUIh  will  Soon  be  received  by  Board 
of  Kiliu-allon  for  dobool.  lOstlnialud  c-oMt,  llO.noO.  KaHniUHHcn 
&  Way  land,  1133  Hroa<l\vuy.  New  York,  N.  Y..  Arch.  Noted 
Apr.    I'd. 

IViiii.,  «'he>i<«-i^ -PlanH  boinif  pronnred  by  Clyde  S.  AdaniH, 
Anil..  l.Ml'.t  Anh  St..  IMilladi-lplila.  for  U-  and  3-.Mtory  schools 
anil  addition  to  hlxli  .sihonl  for  Hoard  of  Kducatlon.  Kstl- 
niatcd    ci.Hl.   J.Mio.OOO.      Noted    Mar.    :;. 

I'enn.,  KnllnliiKtun — Hoard  of  lOducatlon  plans  community 
school. 

rmu.,  KtuKnton — Plans  being-  prepared  by  Sturdevant  & 
PokkI.  Arch.,  Coal  KxcbanKC  Hlclti..  Wllkcs-Barre,  for  3-slory, 
6<>xl34-ft.  bi^h  school  for  Board  of  Kducatlon.  Estimated 
cost,  iir.o.ooo. 

I'eiin..  l,niienNtor — Kraiiklln  &  Marshall  Collepe  will  build 
ilormltory    Idr   (luoloRlcal   seminary.      I'^.i!  Imated   cost,   $100,000. 

IViiii.,  I'otlNvlIlo — -Pulaski  hodne  contemplates  Masonic 
temple.      Kstimatod    cost,    $50,000. 

I'enii.,  I'otlMvlllo — Plans  belnpr  prepared  by  Mowbrav  &  Uf- 
tlnprer.  Arch.,  fil!  l.,lberty  St..  New  York,  N.  Y.,  for  2-storv  bank 
bulldin«-  for  Miners'  National  Hunk.  Estimated  cost,  $40,000. 
Jacob    S.    rimer.    Pies. 

I'riin.,  Itldley  Park — Plans  beinn  prepared  by  Paul  A.  Davis, 
Arch..  1713  Sansom  St,  Philadeliihia,  for  3-story  high  school 
for   Hoard   of  Education.      Estimated  cost,   $80,000. 

I'eiin.,  AVnNliinKton — Bids  will  be  received  until  noon.  May 
20.  by  Controller  of  Washington  County  for  2-story  hospital 
and  ward  .building  at  county  home.     Noted  Jan.  27. 

Md..  Hrnddock  IlelKhtN — Braddock  Heights  Club,  Inc.,  9-10 
Central  Trust  Bldg.,  Frederick,  will  build  club  house  at  Brad- 
dock  Heights.     Estimated  cost.  $40,000. 

Va..  Newport  News — Plans  being  prepared  by  Ferguson, 
Calrow  &  Wrenn.  Virginia  National  Bank  BUlg..  Norfolk,  for 
temple   for  A.    F.   &   A.   M.      Estimated   cost,    $.'')0,000. 

\V.  Vn..  Fairmont — Plans  being  prepared  by  I.,yons  & 
Snider.  Arch.,  Fairmont,  for  store  and  office  building  for  Fair- 
mont Building  and  Investment  Co.  Estimated  cost,  $70,000. 
C.    S.    Riggs,    Pies. 

W.  Va..  HuntlnKton — Citizens  voted  $300,000  bonds  for 
school    buildings.      Noted    Mar.    2. 

N.  C,  niltinore — I'lans  being  prepared  by  Charles  C.  Hook, 
Charlotte,  for  school.  Estimated  cost,  $45,000.  F.  Rush  Swope, 
Chn.  School  Com.     Noted  Mar.  23  and  Apr.  27. 

S.  C,  (ireenwood — Plans  being  prepared  by  .1.  E.  Summer, 
Greenwood,  and  H.  D.  Harrell.  Bennettsville.  for  building  for 
Main  St.  Methodist  Church.  Estimated  cost,  $40,000.  Noted 
Dec.  2. 

Ga.,  Atlanta — Southern  Bell  Telephone  Co.  will  build  rein- 
forced-concrete  exchange  building  at  Atlanta.  Estimated 
cost,  $80,000. 

Fla.,  St.  AiiBustlne — Board  of  Trustees  plans  to  rebuild 
Flagler   Hospital. 

Miss.,  Gnlfport — (Official) — Bids  will  be  received  until  1 
p.m.,  June  7,  at  oflice  of  Chancery  Clerk  for  courthouse,  Harri- 
son County.  Estimated  cost,  $100,000.  N.  W.  Overstreet,  1 
Majestic  Theater  Bldg.,  Jackson,  Arch.  Noted  Feb.  10  and 
Mar.  9. 

Miss..  Poplarville — Board  of  Supervisors  voted  to  build 
new  courthou.«e.     Noted  Mar.  23. 

L.a.,  Ne«-  Orleans — Bids  will  be  received  about  July  1  by 
C.  E.  Chapman,  Arch.,  622  Commercial  PI.,  for  68xl60-ft. 
hotel.      Estimated   cost,    $50,000. 

Tenn.,  Harrinian — Citizens  recently  voted  in  favor  of  $50,- 
000  bonds  for  school.     Noted  Apr.  6. 

Tenn.,  Knnxville — Railroad  Y.  M.  C  A.  will  build  home. 
Estimated  cost,  $41,000.     R.  B.  Wedding  in  charge. 

Tenn.,  Mempbi.s — County  Board  of  Education  plans  2-story 
reinforced-concrete  school.  Estimated  cost,  $50,000.  Hanker 
&   Cairns,   Memphis,   Arch. 

Tenn.,  Memphis — Plans  being  prepared  for  7-story  build- 
ing at  2nd  and  Gayoso  St.  for  Van  Vleet-Mansfleld  Drug  Co. 
Estimated  cost.  $50,000.     C.  O.  Pfeil,  Arch. 

Tenn.,  Memphis — Baptist  Memorial  Hospital  plans  7-story 
building.      Estimated   cost,   $200,000. 

Tenn.,  Morristown — Plans  prepared  by  John  K.  Pebbles, 
Norfolk,  Va.,  for  6-story  bank  building  for  First  National 
Bank.     Estimated  cost,  $75,000. 

Ky.,  Covington  —  Preliminary  plans  being  prepared  by 
Weber.  Werner  &  Adkins,  Arch.,  414  W^alnut  St.,  Cincinnati, 
Ohio,  for  3-story  high  school.  Estimated  cost,  $165,000.  A.  A. 
Renshaw,   Pres.  Bd.  of  Education.     Noted  Oct.   14  and  Nov.  25. 

Ky.,  CoY-in)rton — German  Mutual  Fire  Insurance  Co.  con- 
templates 3-story  building  at  Pike  and  Madison  Ave.  Esti- 
mated cost.  $125,000.  Samuel  Hannaford  &  Sons,  Cincinnati, 
Ohio,  Arch. 


K>.,  liOuUvlllr — Hoard  of  lOducatlon  pluiiH  addition  to  nor- 
mal   Mchool,       KMllmiiled    cohI,    $40,000.      M,    H.    Handley,    Secy. 

IM.   of   I'IdiKiillon. 

Ohio.  Ileliilt  PliiiiM  being  prepared  by  Frank  I-  Piicknid. 
Aiili.    I'oliiiiil.iiM,    for    Hchool. 

Ohio,  t'inelnnnti  —  PliiiiH  being  iirepared  by  A.  Kuiitz,  Jr.. 
965  Wist  foiiit  St.,  <'lni'lnnatl,  for  theoloKlcal  seinlniiry  on 
Norwood   llclglitH.     Noted    Dec.   2. 

«>hl<>,  rineinnnti— St.  I.iiwrince  Church  will  build  nn  addi- 
tion lo  hikh  H.  Iioid  on  I'rici.  Mill.  A.  Kuntz,  Jr.,  955  W,  Court 
St.,    Clri.iiuuill.    Aich. 

Ohio,  Kenmiire  -IlIdH  will  be  received  until  noon.  June  1, 
by  I.  \V.  l''lH(iiH,  Clk.  lid,  of  I-Miiriilion  for  purchnMC  of  $75,000 
liondH    for    Hilioid. 

Ohio,  lilrkrrMvlllo — PlaiiH  liilim  piipared  by  Rusk  &  SheetH, 
Arch.,    ( 'oliiinbiiH,    for    school. 

Ohio,  I.elinnon-  New  bids  will  be  received  by  Weber, 
WeriK-r  .«;•  Ailklns.  Arch.,  4  14  Walnut  St.,  Cincinnati,  until  June 
2    for    lirlik    and    concrete    Indrmary    building.      Noted    Mar.    30. 

Ohio,  IJmn — Plan.s  being  prepared  for  V.  M.  C.  A.  building. 
Estlmaled  cost,  $125,000.  R,  G.  Plate,  Chn.  of  Com.  of  Busi- 
ness  Men.      Noted    Mar.    9. 

Ohio,  ^iiirlon — Ralph  T  Lewis  head  of  movement  to  build 
$200, I    In. Id. 

Ohio,  Melliern — Bids  will  be  received  until  noon,  June  10, 
by  John   Hosserman,  Clk.  .School  Bd..   for  school. 

Ohio,  Norwood — Y.  M.  C.  A.  contemplates  erecting  building. 
Estimated  cost.  $75,000.  E.  M.  Craig,  4370  Montgomery  Park, 
Interested. 

Ohio.  'I'lltonvllle — Bids  will  be  received  until  noon,  May  27, 
by  Seth  Williams,  Clk.  Bd.  of  Education,  for  2-story,  60x 
110-ft.  high  and  grade  school.  Estimated  cost,  $50,000.  Noted 
Feb.   3. 

Ohio,  Toledo — Bids  will  be  received  about  June  1  for  1- 
story.  110xl40-ft.  motion-picture  theater  for  George  Flelsch- 
man.  Estimated  cost,  $75,000.  Schrieber  &  Beelman,  812 
Second  National  Bank  Bldg.,  Arch.     Noted  May  18. 

Ohio,  VhrlohMville — Local  Lodge  of  Ridmen  will  build  a 
lodge   hall  at   Water  and   2d   St.      Estimated   cost,   $45,000, 

Ohio,  Warren — Bids  will  be  received  about  June  1  for  2- 
story,  S0x80-ft.  addition  to  church  for  First  Preslivterian  Con- 
gregation. Estimated  cost,  $55,000.  Crow,  Lewi.s  g^  Wicken- 
hofer,    200    5th   Ave.,    New   York,   N.   Y.,    Arch.      Noted    Nov.    11. 

Ohio,  West  Park — Citizens  voted  65,000  bonds  for  2  schools. 
F.    Feauchter,    Clk.      Noted    Apr.    27. 

Iiid.,  Iledford — Plans  prepared  by  Elmer  E.  Dunlap.  Arch., 
Indianapolis,  for  new  building  for  Elks  Club.     Noted  Mar.   23. 

Ind..  Itedford — Plans  prepared  by  Elmer  E.  Dunlap,  Arch., 
Indianapolis,  for  new  temple  for  Bedford  Lodge  No.  14,  F.  & 
A.  M.     Estimated  cost,  $65,000.     Noted  Mar.   30. 

Ind.,  Kokomo — Plans  being  prepared  by  Honeywell  Co.. 
Arch..  216  Citizens  Bank  BUlg.,  for  4-story.  54x70-ft.  addition 
to  hotel  for  George  W.  Landon,  care  of  Landon  Lumber  Co. 

Ind.,  Miehi^an  City — Bids  will  soon  be  received  for  2- 
story  addition  to  high  school  for  Board  of  Education.  Esti- 
mated cost,  $50,000.  Wilson  B.  Parker,  805  Board  of  Trade 
Eldg.,   Indianapolis,  Arch.     Noted   Feb.   24 

Ind.,  New  Albany — Masonic  Temple  will  be  built  at  East  11th 
and  Market  St.  Estimated  cost,  $65,000.  Charles  D.  Knoefel, 
Chn.   .Site   Com. 

Mich.,  Albion — Citizens  voted  $50,000  bonds  for  2-story 
school. 

Mieh.,  Hattle  Creek — (Official) — Bids  will  be  received  about 
July  1  for  building  for  Y.  W.  C.  A.  Estimated  cost,  $50,000. 
C.   D.   McLane.   Rock   Island,   111..   Arch.      Noted   May   18. 

Mich.,  Detroit — Plans  being  prepared  by  Preston.  Brown 
&  Walker.  Arch.,  for  building  at  Woodward  Ave.  and  West 
Montcalm  St.  for  Hughes  &  Hatcher.     Estimated  cost.  $200,000. 

Mich..  Jackson — Plans  being  prepared  by  Rocker  &  Vatet. 
Arch..  15  East  40th  St.,  New  York,  N.  Y.,  for  8-story  bank 
and  office  building  for  Peoples  National  Bank.  Estimated  cost, 
$130,000. 

Mich.,  Manistique — Bids  will  be  received  until  noon,  June 
8,   by   A.    G.    Reilly,    Secy.    Bd.    of   Education,    for    high    school. 

Mich.,  Marquette — Plans  being  prepared  by  Charlton  & 
Kuenzli,  Arch.,  for  2-story.  52xl00-ft.  jail  and  sheriff's  resi- 
dence for  Marquette  County.     Estimated  cost.   $75,000. 

Mich.,  Muskegon — Grand  Rapids  &  Indiana  Ry.  does  not 
plan  to  build  freight  house  on  Western  Ave.  as  stated  in  issue 
of  May   11.     W.   B.   Wood.  Grand   Rapids,   Gen.   Mgr. 

Mioh.,  Saginaw — Plans  being  prepared  by  E.  Brielmaier  & 
Sons  C^o..  Arch.,  Ill  Mason  St..  Milwaukee,  Wis.,  for  1-story 
church   for   R.    C.   Church.      Estimated    cost,    $40,000. 

III.,  Aledo — (Official) — Bids  will  be  received  about  June 
10  for  the  bank  and  office  building  by  Whitsett  &  Schulzke, 
Arch..  Moline.  for  Farmers  National  Bank.  Estimated  cost, 
$40,000.      Noted   May   4. 

III.,  Geneva — Bids  will  be  received  until  10  a.m.,  June  6, 
by  Frank  D.  Whipp,  State  Fiscal  Superv.,  Springfield,  for 
gvmnasium  at  State  Training  School  for  Girls.  James  B. 
Dibekla,   130  North   5th   St.,   Chicago,   State  Arch. 

III.,  Normal — Bids  will  be  received  until  10  a.m.,  June  13,  by 
Frank  D.  Whipp,  State  Fiscal  Superv.,  Springfield,  for  gym- 
nasium building  at  Illinois  Soldiers  Home.  James  B.  Dibelka, 
130  North  5th  Ave.,  Chicago,  State  Arch.     Noted  Mar.   30. 

III.,  Waukegan — Plans  will  be  prepared  by  C.  W.  Webster, 
Arch.,  Joliet,  for  school.  Estimated  cost,  $50,000.  Noted 
Feb.   24. 

Wis.,  Eau  Claire — Plans  being  prepared  by  Frank  E.  Gray, 
Arch..  Patton  Bldg.,  Milwaukee,  for  1-story,  42xl24-ft.  theater 
for  Profit   Sharing  Theater   Co.      Estimated   cost,    $50,000. 

Wis.,  Madison — Preliminary  plans  being  prepared  by  F.  M. 
Riley,  Arch.,  24  East  Miffln  St.,  for  3-story  club  house  for 
Madison  Club  Association.  Estimated  cost,  $110,000.  H.  John- 
son, Secy. 
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win.,    MatllMon — City   contemplates   fl50,000   bond   Issue    for 

city    liall. 

WiM.,  MeiinNhii — Bids  will  soon  be  received  by  Board  of 
Education  for  2-story,  60xl00-ft.  addition  to  high  school.  Es- 
timated cost,  $50,000.  Van  Hyn  &  De  Gelleke,  Caswell  Blk., 
Milwaukee,   Arch. 

Win.,  Milwaukee— Layton  Park  English  Luthern  Congre- 
gation, 23  3rd  Ave.  and  Lavton  Blvd.,  plans  church.  Esti- 
mated   cost.    $40,(100.      Harry    E.    Olsen,    Pastor. 

Win.,  Milwaukee — Rids  will  soon  be  received  by  Wolf  & 
Ewens.  Arch.,  437  East  Water  St..  for  9-story.  lOOxino-ft. 
theater  and  ofTice  building  for  Fred  Miller  Brewing  Co.  on 
3rd  St.      Estimated   cost,   $2.'>0,000. 

>VI».,  Mt.  Cnlvary — Plans  being  prepared  by  E.  Brielmaier 
&  Sons  Co.,  Arch.,  Ill  Ma.son  St.,  Milwaukee,  for  3-story  ad- 
dition   to   college.      Estimated   cost.    $4r),000. 

WlM.,  New  Kichniond — Citizens  voted  $40,000  bonds  for 
grade   school. 

VVIm.,  I'ralrle  ilu  Cliien — Plans  being  prepared  by  Parkin- 
son &  nockendorff.  Arch.,  Linker  Bldg..  La  Crosse,  for  2-story 
high  school.  Estimated  cost,  $60,000.  N.  Gynderson,  Supt.  Bd. 
of   Education.      Noted    May    11. 

WIm.,  Racine — Plans  being  prepared  by  A.  A.  Guilliert, 
Arch.,  Robinson  Bldg.,  for  1-  and  2-story.  112xir>0-ft.  audi- 
torium and  armory  for  city.  Estimated  cost,  $50,000.  Noted 
Apr.    20. 

VV'In.,  liliinelaniler — Bids  will  be  received  until  May  28  by 
H.  T.  Liebert,  Arch..  Wausau,  for  4-stoiv,  50xl40-ft.  hotel  for 
Rhinelander  Hotel  Co.     Estimated  cost,  $75,000.     Noted  Apr.  27. 

Win.,  Sauk  City — Board  of  Education,  C.  O.  Newlun,  Secy., 
rejected  all  bids  for  2-story  high  school.  Now  bids  will  soon 
be  received.  A.  C.  Clas.  Colby-Abbot  Bldg.,  Milwaukee,  Arch. 
Noted  Apr.   27. 

Wis.,  Steven.s  Totiit — Local  Elks  Lodge  will  build  new  club- 
house  on  Clark   St.     W.   E.   Fisher  and  D.   E.   Frost,   Dirs. 

^VIk.,  Superior — Bids  will  soon  be  received  by  William 
Kittle,  Secy.  State  Bd.  of  Regents,  for  training  school  at  Su- 
perior Normal  School.  Estimated  cost,  $80,000.  Van  Ryn  & 
De    Gelleke,    Caswell    Blk.,    Milwaukee.    Arch.      Noted    Jan.    13. 

W'lw.,  WaukeMha — Walworth  and  Jefferson  Counties  con- 
template tri-county  tuberculosis  sanitarium.  Estimated  cost, 
$150,000. 

Iowa,  Ames — Plans  being  prepared  by  Liebbe.  Nourse  & 
Rasmussen.  Arch.,  Utica  Bldg.,  Des  Moines,  for  3-story  lodge 
and  newspaper  building  for  Masonic  Lodge. 

Iowa,  Atlanta — Press  reports  state  plans  being  prepared 
for  4-story,  50xl00-ft.  hotel  at  2nd  and  Chestnut  St.  for  M.  C. 
Cardio.  Estimated  cost.  $60,000. 
""  Iowa,  Carroll — Election  will  be  held  June  2  to  vote  on 
$100,000  bonds  for  school  building.  Charles  A.  Dieman  Co.. 
405   Grandby   Bldg..   Cedar  Rapids.   Arch.     Noted   Apr.   6. 

Iowa,  Clarinda — Election  will  be  held  June  2  to  vote  on 
$60,000   bonds   for   school   for  Board   of  Education. 

Iowa,  Duniont — Election  will  soon  be  held  to  vote  on  $54,000 
bonds  for  school  for  Consolidated  School  District.  W.  Pedi- 
cord,   Iowa   Falls.   Arch.     Noted  May  4. 

Iowa,  Earihani — -Election  will  soon  be  held  to  vote  on  $75.- 
000  bonds  for  school  for  Consolidated  School  District.  Noted 
Apr.   27. 

Iowa,  Eariy — Bids  will  be  received  until  June  7  by  W.  W. 
Little.  Secy.  Bd.  of  Education  of  Consolidated  School  District 
for  school.  Estimated  cost,  $75,000.  Reimer  &  Herlin,  Mar- 
Biialltown,    Arch.      Noted    Apr.    13    and    May    11. 

Iowa,  Ft.  Dodge — Plans  being  prepared  by  Liebbe,  Nourse 
&  Rasmussen,  514  Utica  Bldg.,  Des  Moines,  for  6-story  addi- 
tion to  hotel  for  Wahakonsa  Hotel  Co. 

Iowa,  Ft.  Dodge — Plans  being  prepared  by  M.  Nippell. 
Arch..  Snell  Bldg..  for  7-story  bank  and  hotel  building  for 
Iowa  Savings   Bank.      Estimated  cost.   $115,000. 

Iowa,  Ft.  Dodge — Plans  being  prepared  for  2-story  school 
building.  Estimated  cost.  $40,000.  M.  Nippell,  700  Snell  Bldg., 
Arch. 

Iowa,  Geneva — Citizens  will  vote  May  27  on  $50,000  bonds 
for   school. 

Iowa.  Hubbard — Citizens  voted  $48,000  bonds  for  school 
for    Board    of   Education. 

Iowa,  Knoxvllle — Plans  being  prepared  by  Sawyer  &  Wat- 
rous.  Arch.,  Watrous  Bl.,  Des  Moines,  for  2-story  high  school. 
Estimated   cost,    $65,000.      Noted   Nov.   11    and   Apr.    27. 

Iowa.  Lakevlew — Citizens  voted  $40,000  bonds  for  school. 

lown.  Onawa — City  Council  will  soon  hold  election  to  vote 
on  $100,000  bonds  for  high  school. 

Iowa,  Valley  Junction — Election  will  soon  be  held  to  vote 
on   $50,000   bonds   for  school  for  Board  of  Education. 

Iowa,  Vinton — Election  will  be  held  May  29  to  vote  on 
$100,000   bond   issue   for   high   school   building.      Noted   Mar.    2. 

Iowa,  AVest  Side — Press  reports  state  plans  being  prepared 
for  school.  Estimated  cost.  $40,000.  J.  G.  Ralston.  Syndicate 
Bldg..  Waterloo,   Arch. 

Minn..  Dulnth — Plans  being  prepared  by  Kelly  &  Williams, 
Arch.,  402  First  National  Bank  Bldg..  for  4-story  addition  to 
club  house   of  B.   P.  O.   Elks.     Estimated   cost.   $60,000. 

Minn.,  Mound — Citizens  of  School  District  No.  85  recently 
voted  $55,000  bonds  for  school.  D.  Wilkins,  Secy.  Bd.  of  Edu- 
cation.    Noted  Dec.  16  and  Apr.  20. 

Minn.,  Perham — Citizens  voted  $60,000  bonds  for  school. 

Minn.,  Staples — Plans  being  prepared  by  E.  F.  Broomhall, 
Arch.,  710  Alworth  Bldg.,  Duluth,  for  high  school  for  Board 
of  Education.     Estimated  cost.   $125,000. 

Kan.,  Anthony — Election  will  soon  be  held  to  vote  on  $50,- 
000    bonds    for    high    school. 

Kan.,  Great  Bend — Election  will  be  held  in  June  to  vote 
on  $40,000  bonds  for  auditorium.  O.  P.  Dawson,  Mayor.  Noted 
Apr.    13. 


Kan.,  Harper — City  contemplates  voting  on  $40,000  bonds 
for    liigli    scliool. 

Kan.,  Hays  —  Citizens  voted  $50,000  bonds  for  school 
building. 

Kan,,  Kiowa — Press  reports  state  plans  being  prepared 
for  2-story  high  school.  Estimated  cost,  $43,000.  S.  S.  Voigt, 
Barnes   Bldg..   Wichita,   Arch.     Noted  May   11. 

Kan.,  lieoti — Bids  will  be  received  until  June  6  by  William 
Reese.  Comr.,  Wichita  County,  for  3-8tory,  63x66-ft.  court- 
house. Estimated  cost.  $50,000.  W.  E.  Hulse  &  Co.,  Hutchin- 
son.  Arch. 

Kan.,  Osawatonile — Plans  being  prepared  by  T.  W.  Wil- 
liamson, Topeka,  for  brick  high  school.  Estimated  cost.  $40,- 
000.      Noted    Apr.    27. 

Kan.,  Uttawa — Bonds  for  $120,000  sold  for  school.  Plans 
being  prepared  for  same.     Noted  Jan.   13  and  Apr.   13. 

Kan.,  Phillipsburg — Chicago.  Rock  Island  &  Pacific  Ry. 
plans  denot  at  Phillipsburg.  Estimated  cost.  $45,000.  C.  A. 
Morse.    Chicago.    111.,    Ch.    Ehgr. 

Kan..  Smith  Center — Plans  prepared  by  T.  W.  Williamson  & 
Co.,  Arch,,  for  high  school  for  Board  of  Education.  Estimated 
cost,  $50,000.  Election  will  soon  be  held  to  vote  on  bonds 
for  same. 

Kan..  I'opeka — Citizens  will  vote  May  31  on  $100,000  bonds. 
$30,000  of  which  will  be  used  for  jail  building,  remainder  for 
auditorium.      Ktta    Covell,    Clk.      Noted    Mar.    2. 

\eb.,  Fremont — Election  will  be  held  June  20  to  vote  on 
$100,000   bonds   for   courthouse   for  Dodge   County. 

3Vel>..  Grand  Island — Bids  will  be  received  until  July  1  for 
3-storv,  53xl00-ft.  club  house  for  B.  P.  O.  E.  No.  604.  Esti- 
mated  cost,   $40,000.     Oscar  R.   Kirschke,  Arch.     Noted  Apr.   6 

and  May  18. 

Neb.,  Kearney — State  Normal  Board  plans  gymnasium  on 
State   Normal   Grounds.      Daniel   Morris,    Kearney,   Pres. 

Neb.,  Lincoln — J.  O.  Greusel.  State  University,  Lincoln,  in- 
terested in  organization  of  stock  company  with  $140,000  cap- 
ital,  to   remodel   Woman's   Building   into   hospital. 

Neb.,  Red  Cloud — Bids  will  be  received  by  C.  J.  Pope,  Secy., 
Webster  County  School  Bd..  District  No.  2.  for  school.  R.  A. 
Bradley  &  Co.,  Exchange  National  Bank  Bldg.,  Hastings,  Arch. 
Noted   Mar.    23. 

S.  D..  Winner — Plans  being  prepared  for  2-story,  74x84- 
ft.  school  by  (Jrabe  &  Helleberg,  Arch.,  German  National  Bank 
Bldg..  Columbus.  Neb.  Bids  will  be  received  about  July  1. 
Estimated  cost,  $40,000.     Noted  Apr.  27. 

N.  D..  Mlnot — Plans  being  prepared  for  4-story.  117x335-tt. 
high  school.  Estimated  cost.  $150,000.  W.  E.  Hulse  &  Co., 
Hutchinson,  Arch.  L.  J.  Byerly,  Clk.  Bd.  of  Education.  Noted 
Feb.  3. 

Mo.,  Bowling  Green — Contract  will  soon  be  awarded  for  3- 

story.    85xS5-ft,    courthouse.      Estimated    cost.    $85,000.      C.    M. 
Davis,  Clk.   County   Court.      Noted   Feb.   17   and   Mar.    2. 

Mo.,    Columbia — Citizens    voted    $100,000    bonds    for    school 

buildings. 

Mo.,  Independence — Plans  being  prepared  for  new  high 
school.  Bids  will  be  received  some  time  in  June.  Estimated 
cost.  $75,000.  John  W.  Davis,  Secy.  Bd.  of  Education.  Noted 
Apr.    13. 

Mo.,  .loplln — Plans  being  prepared  by  Hubbell  &  Greene. 
Arch..  Dallas,  Tex.,  for  Scottish  Rite  Cathedral.  Estimated 
cost.    $200,000. 

Mo..  Joplin — Bids  will  soon  be  received  for  5-story  rein- 
forced-conorete  store  building  at  5th  and  Main  St.  for  Christ- 
man  Dry  Goods  Co.  Estimated  cost,  $90,000.  A.  C.  Michaelis. 
324    Miners    Bank    Bldg.,    Arch.      Noted    Jan.    13. 

Mo..  Marshall — City  plans  to  erect  hospital  with  $100,000, 
funds  left  to  city  by  late  John  Fitzgibbons. 

Mo.,  Springfield — Plans  being  prepared  by  George  P.  Reed 
and  O.  L.  Brettner  for  schools.     Estimated  cost,  $50,000. 

Mo.,  Webb  City — Preliminary  plans  being  prepared  by  Carl 
Boiler  &  Bros..  Arch.,  7-8  Gayety  Bldg.,  Kansas  City,  for  2- 
story.  75xll6-ft.  theater  for  Grubel  Bros..  546  Minnesota  Ave., 
Kansas  City.  Kan.     Estimated  cost,   $50,000.     Noted  Apr.  20. 

Tex.,  Aniarillo — Bids  will  soon  be  received  for  hotel  for 
Hotel  Amarillo.  Estimated  cost.  $225,000.  H.  P.  Canode, 
Prop.     Noted   Mar.   23  and   May   11. 

Tex.,  Bay  City — Press  reports  state  plans  being  prepared 
for  depot  for  Santa  F6  System.      Estimated  cost,   $50,000. 

Tex.,  Dallas — Plans  being  prepared  by  Lang  &  Mitchell, 
Arch.,  for  16-storv  bank  and  otlice  building  for  American  Ex- 
change National  Bank.     Estimated  cost,  $1,250,000. 

Tex.,  El  Paso — Country  Club  plans  club  house.  Estimated 
cost.   $150,000. 

Tex.,  Kaufman — School  Board  contemplates  building  school. 
Estimated    cost,    $50,000.      Commercial    Club,    interested. 

Tex.,  I..aredo — Plans  being  prepared  by  C.  H.  Page  &  Bros., 
Austin,  for  high  school  and  2  ward  schools.  Estimated  cost, 
$90,000.      Noted   Jan.    20   and   Mar.    23. 

Tex.,  Paris — Plans  prepared  for  3-story  lodge  building  for 
Wildey  Lodge  No.   21,   I.  O.   O.   F.      Estimated   cost,   $40,000. 

Tex.,  Plainvlew — Bids  will  be  received  by  M.  L.  Weller,  Ft. 
Worth,  and  J.  P.  Sanders.  Plainview,  until  May  30  for  3- 
story   brick   leinforced-concrete   school.      Noted   Apr.    6. 

Tex.,  Sweet  VVater — Plans  will  be  prepared  by  Page  & 
Page.  Arch..  Austin,  for  courthouse  for  Nolan  County.  Esti- 
mated cost,  $150,000.  Ernest  Roy.  County  Clk.  Noted  Nov. 
18  and  Apr.   13. 

Tex.,  \Vac» — Revised  plans  will  be  prepared  and  bids  soon 
received  for  ward  school  near  Bosque  and  25th  St.  B.  B. 
Cobb.    Supt.    Bldg.    Com.      Noted    Jan.    13. 
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okln..    Ilnrtlravlllr — 1 

Vutr      oil     tlOII.IHKI     Ik.iuIh 
loll.     Tl.  «.    (.f    Sill. ...I     llcl. 

Okln..    4  hlrkuMbn-    I'k 


■tloii  will  111'  h.l.l  III  Niiv.iiili.T  to 
r  Jiiiilor  U\uU  N>  liixil.  A.  1).  Miir- 
•  >I<mI   Apr.    :>ii  mill   Mii.v   4. 

htiiti-    lililH    will    Boon    lie 


riTflVi'il  f<ir  Juiiliir  hluli  xcliuol.  KmIIiiiiiIi'iI  foMt,  irifi.OOO. 
I.ii.vloii  &■  Siiiltli,  MiiJ.MtIc  HlilK..  Dklalionm  City,  y\rch.  Noted 
lift'.  ;ili  anil  .Vpr.  L'7. 

tikln.,  I>r«vr>' — I'liitiM  lu'lnif  iiri'piirod  liy  lliiwk  &  I'.irr, 
Aich..  .SfC'iiilty  Hliln  .  Oklahoina  Cltv.  for  hlk'h  xchool.  Cltl- 
xciiH  voIimI   ^MI.IHKI   IiiiiiiIh  I'm    Maiiu>. 

•  •UIum  TiiImii  riiiiiH  littliiK  pi't'pni'i'il  liv  (tciirK)'  Winkler, 
Aii'h.,  411  l>iilai'<'  lllilK.  for  .S-mIuiv,  .Mix  MO- ft.  iiilillllon  to  pnl- 
u>'i'  InillilliiK  at    (III  anil   Main  .^t      'KHtliiiali'il   coHt,   $sil,l)ni). 

<'olo..  Fo«Tlfr  -1'Imiih  pri'parcil  for  L'-dtory,  BOxlUi-ft.  hlKli 
mliool  for  .s.hool  lilnlili-t  .No.  :;«.  KiitliiialLHl  uoMt.  $1.1,000. 
C!.    W.    Hoc.    liiil.lo.    Anil. 

N.  M..  AllMii|iii>r<iur-  HIdH  will  lip  rocolvcd  until  noon,  June 
i:ri,  by  Hoard  of  UiKi-iit.s  of  I'nlvorBlty  of  New  Mexico  for 
cli.nilstry  and  .-.ciiiiri'  InilldlnK.  KBtlmatod  eOHl,  $SO,000. 
Noifil   .May    Is. 

Itnh.    rnrovvnii — ('lll/.<'n»    voted    $50,000    bonds    for    Bchool. 

Orr.,  Ilnkrr — (Oltlilan  —  lllds  will  be  received  until  June  12 
l>v  \V.  S.  itowen.  .»<<-hi>ol  Clk..  for  IiIkH  school.  Matlnmted  cost, 
111(1.(10(1.      Noted    Her.   2   and   May   4. 

<'nlir..  I.oH  .tnicrieK — Plans  belnn  prepared  by  Mayberry 
I'C-  Parker.  .Vrch..  PaclIU-  Klectric  Hldi;.,  for  s-story  relnforced- 
coiicret.'  bulldinu  on  Los  Aniteles  St.  between  Sth  and  9th  .St. 
for   Valentine    Ki;itz. 

<tue.,  Miiiitrt'iil — Plans  jirepared  for  theater  on  St.  Cather- 
ine St.     ICstlmated  cost,  $1,000,000.     G.  Ilablnovltch,  Interested. 

Out..  Ilriintfurd — Klectlon  will  be  held  June  26  to  vote  on 
$r>S,000  bonds  for  additions  to  hospital.  H.  F.  Leonard,  City 
Clk. 

Ont..  <;nlf— Plans  will  be  prepared  by  J.  Evans,  Arch.,  Oalt, 
for  s-i-ooni  school.  ICstlninted  cost,  $40,000.  W.  S.  McKay, 
Chn.  of  School  Ud.     Noted  Jan.   13. 

«)i«t.,  Snriilii— Bids  will  be  received  until  4  p.m.,  June  1,  by 
Board  of  Education  for  school.  Estimated  cost,  $50,000.  Noted 
Nov.   25. 

<»nt..  Tomntf) — Suburban  Ry.  will  erect  office  building  at 
93S    Keele   St.     Leonard   Leigh,   West   Toronto,   Engr. 

Ont.,  Toronto — Plans  prepared  by  Oordon  *  Helliwell, 
Arch..  Confederation  Life  Bldg.,  for  hospital  for  Women's 
CoUetre,  Hospital  and  Dispensary.  Estimated  cost,  $125,000. 
J.  F.  Anderson.  55  Castle  Frank  Ud.,  Secy. 

.Vita.,  CnlBnry — Hospital  Board  contemplates  addition  to 
general   hospital.      Estimated   cost.    $60,000. 

D.  C,  RoHHlnnd — School  Board  plans  to  build  school.  Esti- 
mated cost.    $50,000.     J.   A.   McLeod,   Secy. 

Bids  In  and  Contracts  Awarded 
Vt.,  KeiiiiinKrtou — (Ollicial) — Contract  for  hospital  for  Henry 
W.    Putnam    .Memnrial    Hospital    -Association    awarded    to    Mc- 
OERMOTT  it  H.\N1G.VX,   INC.,   103  Park  Ave.,  New  York,  N.  Y. 
Estimated   cost.    $90,000.      Noted   May   4. 

MasM.,  Pittsfleld — Contract  for  3-story.  40x210-ft.  store 
and  office  building  for  S.  S,  Kresge  Co.  awarded  to  TRACY 
BROS.   CO.,   Waterbury.     Estimated  cost,   $50,000. 

MasM.,  AVoImrn — Contract  for  2-story.  94xl20-ft.  armory 
for  state  awarded  to  J.  P.  KEATING,  Westboro,  at  $55,400. 
Noted  May   11. 

Mass.  Worcester — Contract  for  3-story.  33x49-ft.  build- 
ing for  Cutting  Memorial  Home  awarded  to  NORCROSS  BROS. 
CO..    Worcester.      Estimated    cost,    $50,000. 

It.  I..  Howard — Contract  for  addition  to  Ward  L  and  alter- 
ations to  Wards  9  and  11  for  State  Ho.«!pital  for  Insane 
awarded  awarded  to  CHARLES  B.  MAGUIRE  CO.,  Turks  Head 
BIdg.,    Providence.      Estimated    cost,    $200,000.      Noted    May    IS. 

R.  1..  Newport — Contract  for  St.  Clare  Home  awarded  to 
NORCROSS  BROS.  CO..  AVorcester,  Mass.  Estimated  cost, 
$50,000. 

:\.  Y.,  Ithaca — Contract  for  theater  at  212  North  Aurora  St. 
for  Centurv  Theater  Co.  awarded  to  PULFORD  &  DEMPSEY, 
Elmira.      E'stimated    cost.    $60,000.      Noted    Jan.    13. 

K.  J.,  Belvidere — Contract  for  addition  to  high  school 
awarded  to  S.  W.  GARDNER  &  CO.,  Belvidere. 

X.  J..  Morristown — Contract  for  3-story  hospital  for  All 
Souls  Hospital.  Mt.  Kemble  Ave.,  awarded  to  P.  F.  KENNY 
CO.,  33  Old  Broadway,  New  York,  N.  Y.  Estimated  cost,  $100,- 
000.      Noted    Jan.    20." 

Penn..  Chester — Contract  for  6-story  bank  and  office  build- 
ing for  Delaware  County  Trust,  Safe  Deposit  and  Title  Insur- 
ance Co.  awarded  to  POMEROY  CONSTRUCTION  CO.,  Phila- 
delphia.     Noted    Feb.    24. 

Penn..  Philadelphia — Contract  for  4-story  school  on  5th  St. 
for  St  Peters  Church  awarded  to  KETCHEM  &  McQUADE, 
Philadelphia.      Estimated   cost,   $90,000. 

Penn.,  Wilkinsburm — Contract  for  2-story  temple  at  6th 
Ave.  near  Centre  St.  for  A.  F.  &  A.  M.  awarded  to  F.  HOFF- 
MAN &  CO.  Estimated  cost,  $50,000.  Noted  Jan.  20  and 
Apr.   6. 

Del.,  Parnhurst — Contract  for  hospital  for  Delaware  State 
Hospital  awarded  to  METZGER  &  FISHER,  Denckle  Bldg., 
Philadelphia,  Penn.,  at  $60,000.     Noted  Nov.  IS  and  Jan.  6. 

V"a.,  Harrisonburs — Contract  for  2-story.  47xl36-ft.  dormi- 
tory for  State  Normal  School  awarded  to  J.  W.  BUCHER  & 
SONS.      Estimated   cost,   $40,000.      Noted    Apr.    13. 

Va.,  Newport  News — Contract  for  church,  chapel  and  rec- 
tory for  Catholic  Congregation  awarded  to  R.  V.  RICHARD- 
SON, Hampden.     Estimated  cost,  $50,000. 


\  n.,  .Hiinrolk — J.  H.  rierce  and  Il.irwood  .Si  ,Mohh,  .Norfolk, 
KUbiiillliil  low  bids  on  7-Htory  bank  hullding  for  American 
Bank  of  Surfolk.  lOntlmati-rl  c'osl,  1100,000.  J.  K.  Peebles, 
Norfolk.  Arch.     .Noted  Jan.   27  and   .Mai.   11. 

l'"la.,  .liK'kMonvlllr — Board  of  Public  Instruction  awarded 
contra. t  for  Spilnulleld  School  at  2lHt  and  Walnut  SI.  to  K.  W. 
LONG     .Vi      CO.,     JackHonvllle.     at     $63,610. 

MInn.,  I.aiirel — Contract  for  Laurel  General  Hospital 
iiwaril.d  to  ,STANIiAUI)  CONSTRUCTION  CO..  Merlden.  at 
$50,000.       .Noted    Apr.    27. 

I. a.,  >«'W  CtrlfniiM — Contract  for  S-story  buildInK  on  Caron- 
il.lel  St  for  Ciliiiberland  Teleiihi.ne  Co.  awarded  to  GEORGI': 
L.    ill,(  i\'I:K.       l':Htliiialed    eosl,    $100,000. 

'I'eiin,.  \a»ihvllle--(Olll(liil) — Contract  for  Galloway  Memo- 
rial lloHplt.il  as  part  of  mediial  dijiartment  of  Vunderbllt 
I'lilv.islty  awarded  to  F0Y-PR(K:T<)R  CO..  Nashville,  at 
$223,000.      .Noted    May    11. 

WIm.,  Koud  dii  i..ae — Contract  for  passenger  station  for  Chi- 
cago *i  NorthwcHtern  lly.  awarded  to  fJAFFlN  &  GEHRI,  Pond 
rlu  Lac.  Estimated  cost,  $70,000.  W.  H.  FInley,  Chicago,  111., 
Ch.   Engr.      Noted   May    II. 

WIm.,  Mllwaiikcp — Contract  for  2-story,  50x]50-ft.  motlon- 
plctiire  the.ilir  at  IS5  3rd  St.  for  Alfred  Hies  and  Otto  Melstcr, 
Vaudeite  Theater,  awardeil  to  lOHWAKl)  .STEIG1'.,RWALI). 
Estliiiateil    eo.'t.    $75,000.      Noted    Nov.    11. 

WIm..  Seymour — Contract  for  auditorium  awarded  to 
KIIA.NK    SCIKHO.NltOCK   &   .SON.S,   New    London. 

Iowa,  Onawa — Contract  for  school  awarded  to  ROWELS 
CO.      Estimated    cost,    $40,000. 

lawn,  .Seymour — General  contract  awarded  to  L.  T.  CHRIS- 
MAN  &  CO..  Ottumwa,  for  2-story,  60xl35-ft.  school  for  Board 
of   Education.      l';stimated   cost.    $40,000.      Noted    Apr.    6   and   20. 

Iowa,  Swen  City — (Oltleial) — Contract  for  2-8tory  consoli- 
dated school  for  Hoaid  of  Education  awarded  to  P.  O.  NA.S- 
VIK,  136S  Ashland  Ave.,  St.  Paul,  Minn.,  at  $41,702.  Noted 
May   1. 

Mian..  Cnnby — (Official) — Bids  received  May  11  for  2-8tory. 
100x200-ft.  junior  and  senior  high  school  rejected.  Estimated 
cost,  $50,000.  O.  Ostenson,  Secy.  Bd.  of  Education.  Noted 
Apr.   27. 

Minn.,  Gaylord — Contract  for  courthouse,  jail  and  sheriff's 
residence  awarded  to  OLSON  &  JOHNSON,  Missoula,  Mont. 
Estimated   cost,    $120,000.      Noted    Feb.    3   and   Apr.    6. 

Minn..  Gllborl — Contract  for  2-story  school  for  Board  of 
Education  awarded  to  R.  J.  CHENEY,  Minneapolis,  at  $64,000. 
Noted  May  11. 

Kan.,  HutehniHon — General  contract  awarded  to  J.  P. 
WASS,  Apache.  Okla.,  for  2-story,  65xl65-ft.  building  for  Salt 
Lake  City  Business  College.  Estimated  cost,  $50,000.  Noted 
Mar.    30. 

Kan.,  Toprka — Contract  for  2-story,  75xl20-ft.  library  and 
office  building  for  Masonic  Grand  Lodge  of  Kansas  awarded 
to  F.  M.  SPENCER  &  SON,  Mulvane  BIdg.,  Topeka.  Esti- 
mated   cost,    $100,000.      Noted    Apr.    27. 

Kan..  Topeka — Contract  for  2-story  high  and  grade  school 
at  5th  and  Madison  St.  awarded  to  JAMES  Ct'THBERT  &  SON, 
18th   and   Topeka   Ave.,   at   $70,829.      Noted    Mar.    30. 

Kan.,  Wichita — Contract  for  addition  to  St.  Francis  Hospi- 
tal on  North  Emporia  Ave.  awarded  to  H.  I.  ELLIS  CON- 
STRUCTION CO.  Estimated  cost,  $50,000.  Noted  Apr.  20 
and   May    IS. 

Neb.,  Norfolk — State  Board  of  Control  awarded  contract 
for  3-story,  56xl05-ft.  hospital  to  W.  J.  CREEDON,  Norfolk. 
Estimated  cost,  $60,000.     Noted  Apr.  27. 

Mo.,  Kansa-s  City — Contract  for  4-story  addition  to  Sexton 
Hotel  at  1211  Baltimore  Ave.  for  Trustees  Realty  Co.,  15  West 
12th  St.,  awarded  to  EDELMAN  &  FLEMING,  Midland  Bldg. 
Estimated    cost,    $50,000. 

Okla  ,  Norman — Contract  for  ward  school  awarded  to 
HOLNBOE  CO..  Oklahoma  City.  Estimated  cost,  $45,000. 
Noted   Mar.    30. 

N.  S..  Halifax — (Oflicial) — Contract  for  school  awarded  to 
FALCONER  &  McDONALD,  Barrington  St.,  Halifax,  at  $84,- 
900.     Noted  May   11. 

Que..  Quebec — Contract  for  college  on  Chauveau  St.  for 
Commercial   Academy,   Cook  St.,   awarded   to  JINCHEREAU   & 

LAMONDE,  325  Richardson  St.,  at  $260,000. 

Ont.,  Cochrane — Contract  for  school  awarded  to  OLIVER, 
EDWARDS   &   CO.      Estimated   cost,    $40,000. 


The  Southern  Clay  Manufacturing;  Co.,  Chattanooga.  Tenn., 
has  purchased  the  Graves  Paving  TBrick  plant  at  North  Birm- 
ingham, Ala.,  and  will  at  once  begin  making  wire-cut  lug 
brick  at  that  plant.  The  Southern  Clay  Manufacturing  Co. 
already  has  plants  at  Robbins,  Tenn.,  and  Coaldale,  Ala.  The 
demand  for  this  type  of  brick  in  the  south  has  necessitated 
the   purchase   of  the  additional   plant. 

The  Dunn  Wire-Cut  Lub  Brick  Co.,  Conneaut,  Ohio,  has 
granted  a  license  to  the  Standard  Brick  Co..  Crawfordsville. 
Ind.,  for  the  manufacture  of  wire-cut  lug  paving  brick.  This 
makes  30  companies  operating  48  plants  now  engaged  in  the 
manufacture  of  w'ire-cut  lug  brick. 

Howard  Pu  Quick.  Consulting  Engineer,  announces  the 
removal  of  his  office  from  the  29th  to  the  5th  floor.  Room  501, 
City  Investing  Bldg.,  165  Broadway,  New  York,  N.  Y. 

The  Pacific  Tank  and  Pipe  Co.  announces  the  removal  of 
its  Los  Angeles,  Calif.,  offices  to  910-912  Trust  and  Savings 
Bldg..  6th  and  Spring  St.  The  company  has  just  erected  a  new 
and  larger  plant  at  East  Wilmington  and  is  equipped  to 
handle   business    in   better    shape    than    ever   before. 

The  International  Filter  Co.,  3S  South  Dearborn  St.,  Chi- 
cago. III.,  has  appointed  Wilbur  S.  Wilding  as  Eastern  Rep- 
resentative in  charge  of  its  New  York  office  in  the  Woolworth 
Bldg.  Mr.  Wilding  formerly  had  charge  of  the  San  Fran- 
cisco office  of  the  company  where  he  has  had  a  very  success- 
ful experience. 


:\rav  25,   1916 


EN(J  INEERINO     NEWS 


391 


RAPID  TRANSIT  SYSTEM,  NKVV  YORK,  N.  Y. 

Section  4.   Route  8. 

Bids  were  received  by  the  I'ubllc  Service  ('(imtnission  May 
16  for  Section  4,  Route  S,  of  the  Fouilieiith  Street-IOastern 
Rapid  Transit  Svstem  from  (A)  MASON  ^-  IIAMJIOR  CO.,  INC., 
Van  Cortland  Park  (awarded  contract);  (B)  John  C.  Sullivan; 
(C)  Rodgers  A  HaKerty.  Inc.;  L)eKnoii  Contracting  Co.,  $2,loB,- 
691;  Frederick  Cranford,  Inc.,  $2,161,828;  Oscar  Daniels  Co., 
$2,325,216;  T.  A.  Gillespie  Co.,  $2,445,205;  E.  E.  Smith  Contract- 
ing Co.,  ?2, 463, 125;  P.  McGovern  &  Co.,  $2,545,506;  Smith,  Hau- 
ser  &  Maclsaac,  Inc..  $2,687,501;  Underpinning  and  Foundation 
Co.,  $2,727,246.  The  item  bids  of  the  3  lowest  bidders  were 
as    follows: 


B 


134,000  cu.yd.  earth  excavation  above  mean 

high  water 

80,32,5  cu.yd.  earth  excavation,  below  mean 

high  water 

4,020  cu.yd.  earth  excavation,  above  and  below 

mean  liigh  water  sewers 

5,3(X)  front  ft.  underpinning  bldgs.  less  than  7 


sto 


730  front  ft.  maintaining,  protecting  and  se- 
curing buildings 

.34,(X)<)  cu.yd.  concrete  masonry  in  place 

7..'i(K)  cu.yd.  protetrtive  concrete  masonry  out- 
side waterproofing 

20  cu  yd.  rubble  stone  masonry 

20  cu.yd.  di-y  rubble  masonry 

5  cu.yd.  brick  masonry 

30  cu  yd.  hollow  terra  cotta  brick  masonry.  .  . 

1(10  1>1>1    grout  of  jjortland  cement 

KM)  liiift.  timber  piles    

2  .M.  l).iii.  timber  foundations 

2.")  cu.yd.  broken  stone  or  gravel 

44. ()()()  sq.yd.  waterproofing.  1-ply. .      

UK)  sq.yd.  waterproofing.  2-ply     

13. .570  sq.yd.  waterproofing.  3-ply 

lOO  sq.yd.  waterproofing.  4-ply 

1(X)  eq.yd.  waterproofing.  5-ply    .      

50  sq.yd.  waterproofing.  G-ply 

1(X)  sq.yd.  waterproofing,  dry-ply.    

7.040  cu.yd.  brick  in  asphalt  mastic 

■50  lin.ft.  vitrified  drain  pipe.  12-in. .  . 

50  lin  ft.  vitrified  drain  pipe,  10-in 

1,4.50  lin.ft.  vitrifiwl  dram  pipe.  8-in 

1,4.50  Im.ft.  vitrified  drain  piiie.  6-in 

.50  lin.ft.  vitrififMl  drain  pipe.  4-in. .  . 

.50  lin  ft.  c.i.  drain  pipe.  C-in 

<i()5  lin.ft.  c.i.  drain  pipe.  4-in 

100  lin.ft.  c.i.  drain  pipe.  10-in.. 

100  lin.ft.  c.i.  pipe  and  fittings.  3-in.  ex.  heavy 

100  lin.ft.  c.i.  pipe  and  fittings.  4-in.  extra  heavy 

300  lin.ft.  c.i.  pipe  and  fittings,  6  in.  extra 
heavy    

200  lin  ft.  c.i.  pipe  and  fittings,  8-m.  extra 
heavy .- 

100  lin.ft.  gal.  w.i.  pipe  and  fittings  special 
extra  heavy,  3-in 

100  lin.ft.  gal.  w.i.  pipe  and  fittings  special 
extra  heavy,  (j-in 

125.800  duct  ft.  tunnel  ducts 

11.200  duct  ft.  railroad  ducts 

1.210  ton  riveted  steel 

2.230  ton  steel  beams  and  shapes 

845  ton  steel  rods  ami  bars 

37  ton  miscellaneous  iron  castings 

1  ton  miscellaneous  sewer  irons 

9.600  lb.  special  wire  forms    

4.200  lin.ft.  IJ-in.  seasoned  oak  handrail     .     . 

5.375  sq.ft.  steel  gratings  for  ventilation.. 

1.080  sq.ft.  vault  lights    

4.200  sq.yd.  sidewalk  restored 

1.400  sq.yd.  repavement  of  roadway  asphalt. . 

15.4,50  sq.yd.  repavement  of  roadway,  Granite 
block 

150  lin.ft.  new  bluestone  curb 

100  lin.ft.  new  8-in.  granite  curb 

7,000  lin.ft.  electric  conduits  j-in.  w.i 

100  lin.ft.  electric  conduits  IJ-in.  w.i 

200  lin.ft.  electric  conduits,  2-in.  w.i 

300  lin.ft.  electric  conduits.  1-in.  w.i 

700  c.i.  outlet  boxes 

100  lin.ft.  c.i.  pipes  and  fittings  6-in.  extra 
heavy 

100  lin.ft.  c.i.  pipes  and  fittings  3-m.  extra 
heavy 

3,630  lin.ft.  \-itrified  pipe  sewer,  12-in 

1,300  lin.ft.  vitrified  pipe  sewer,  15-in. 

8.50  lin.ft.  vitrifii-d  pipe  sewer,  18-in 

370  lin.ft.  vitrified  i>ipc  sewer,  20-in 

100  lin.ft.  vitrifird  i>ipe  sewer,  22-in 

100  lin  ft.  vitrified  pipe  sewer,  24-in 

5  ton  c.i.  sewer  pipe,  straight 

5  ton  c.i.  sewer  pipe,  specials • 

300  lin.ft.  egg-shaped  masonry  sewer  3  ft.  0  in. 
X  2  ft.  4  in V    „• 

30  lin.ft.  egg-shaped  masonry  sewer,  4  ft.  0  m. 
X  2  ft.  8  in 

40  lin.ft.  circular  sewer,  3  ft.  3  in. 

160  lin.ft.  circular  sewer,  3  ft.  6  in 

100  lin  ft.  circular  sewer,  4  ft.  0  in 

100  lin.ft.  circular  sewer,  5  ft.  0  in 

90  lin.ft.  circular  sewer,  5  ft.  (i  in 

40  lin  ft.  circular  sewer,  6  ft.  0  in 

Hi  lin.ft.  twin  sewer,  4  ft.  3  in ,  •  ■ ,    ■   ,' 

3,(j00  lin.ft.  maintaining  electric  overhead  trol- 
ley         

100  lin  ft.  water  pipe,  0  in 

100  lin  ft.  water  pipe.  12-in 

300  lin  ft.  water  pipe,  16-in. 

100  lin.ft.  water  pipe,  20-in 

800  lin.ft.  water  pipe,  24-in 

100  lin.ft.  water  pipe,  30-in 

50  each  service  connections  for  water  pipe  re- 
stored   

100  lin.ft  gas  pipe,  3-in 

100  lin.ft.  gas  pipe.  4-in 


$2  90 

83  00 

84  25 

2  90 

3  40 

4  75 

2  90 

3.25 

3  (K) 

29  00 

40  00 

5  00 

28,00 

30  00 

5  00 

7.50 

8  50 

9.50 

7.50 

8  .50 

9  50 

5  00 

0  (K) 

8  00 

4  00 

5  (X) 

5  00 

12  00 

20  00 

15.00 

12  00 

15  00 

15  00 

2  50 

4  00 

3  00 

50 

30 

25 

50.00 

40  00 

50  00 

2  50 

2  00 

3  00 

33 

.45 

40 

.54 

(iO 

75 

.82 

1  10 

1  00 

1  08 

1.50 

1  40 

1  35 

1  80 

1  70 

1  62 

2  50 

2  15 

.22 

30 

40 

20  00 

25  00 

25.00 

.90 

1  00 

.85 

.80 

,85 

.70 

.50 

.05 

.55 

.35 

.00 

.50 

.25 

.50 

.45 

1.15 

1  ,50 

1.25 

70 

1  00 

.60 

2  30 

2  .50 

2.25 

1.00 

1  00 

1  25 

1  15 

1  25 

1  .50 

.13 

,14 

10 

100  00 

100  00 

96  00 

87  00 

85.00 

85  00 

84  00 

80,00 

90  00 

70  00 

100  00 

80,00 

100.00 

100  00 

125,00 

.12 

.20 

.10 

35 

,40 

,35 

1  95 

2  00 

1  50 

1.15 

1.50 

1  50 

2.00 

1  .50 

1  35 

2.70 

2  75 

3  00 

2  30 

1  00 

1  00 

1  15 

1  00 

1  00 

1.70 

2  OO 

1  50 

.12 

.20 

.20 

1  15 

1  00 

1  50 

3  00 

.  2  00 

3  00 

3.45 

2  25 

3.50 

3  90 

3  00 

4  00 

4  15 

3  50 

4 ,  .50 

4  70 

3  75 

5  00 

4  95 

4  00 

6  00 

36  80 

40  00 

50  00 

73  60 

90  00 

100  00 

5  20 

7  50 

6  50 

5  75 

7  50 

7  00 

3  75 

7  50 

7  00 

4  25 

10  00 

8  00 

4  75 

13  00 

9  00 

7  25 

18  00 

14  50 

8  60 

20  00 

10  .50 

10  30 

22  00 

17  00 

12  00 

25  00 

20.00 

9  00 

3  00 

2  00 

80 

.75 

50 

1  50 

2  00 

1  00 

2  05 

3.00 

1  50 

2  40 

4  00 

2  00 

3  45 

5  00 

2  50 

4  00 

7  00 

3  00 

13  80 

20  00 

25  00 

.60 

.50 

..50 

.70 

.60 

.60 

ABC 

500  lin.ft.  gas  pipe.  6-in 80  .75  .50 

100  lin.ft.  gas  pipe.  8-in 105  100  .75 

100  lin.ft.  gas  pipe,  10-in 125  125  .86 

KM)  lin.ft.  gas  pipe,  12-in '50  1.50  1.00 

KM)  lin.ft   gas  pipe,  10-in 2  05  3  00  1.50 

KM)  lin  ft.  ga.'*  pipe.  20-in 2  40  4  00  2.00 

2,(XM)  lin.ft.  by-passing  pipe,  6-in.  w.i 175  2.50  3  OO 

1,0.50  lin.ft.  by-passing  pipe.  8-in.  w.i 2  :iO  3  00  4.00 

KKI  lin.ft.  by-passing  pipe.  12-in.  w.i 2  90  4  (X)  6.00 

3.0.50  lin.ft.  by-passing  pipe,  4-in.  w.i 115  2  .50  2 .  50 

1,2.50  lin.ft.  by-passing  pipe,  3-in.  w.i 80  2 .  00  2 .  00 

200  lin.ft.  by-passing  pipe,  on  trestles,  12-in. 

w.i. 2  90  5  00  5  00 

200  lin.ft.  by-passing  pipe  on  trestles,   16-in. 

w.i 3.45  7, .50  8.00 

150  lin.ft.  by-passing  pipe  on  trestles  8-in.  w.i.  2.30  4 OO  3  CK) 

700  lin.ft.  cat.  trestle  for  pipes  16-in.  ami  under  3 .  45  3  .50  2  00 

300  lin.ft.  by-passing  pipe  on  trestles  10-in.  w.i.  2  60  3  25  4.50 

50  service  connections  for  gaa  piiK'S  restored  11. 50  15  (X)  25  00 

50  ton  c.i.  hub  and  spigot  piije.  straight 40  00  45  00  40  00 

25tonc.i.  hub  and  spigot  pirx-.  specials 80.00  80  00  85.00 

575  duct.  ft.  electric  ducts  and  conduits 45  .50  65 

lOO  lin.ft.  electric  ducts  and  conduits,  2|-in. 

w.i.  pipe .45  1,00  1.00 

KM)  lin.ft.  electric  ducts  and  conduits,    3-in. 

w.i.  pipe .50  100  1.25 

lOOlin.ft.  Edison  conduit,  3-in .90  1.00  1.25 

100  lin.ft.  Kdison  conduit,  3i-in 105  100  1.50 

10  electrical  services  restored 13  80  25  00  25.00 

lOOduct.ft.  wooden  ducts  of  whatever  kind. ...  60  1  00  1.25 

100  duct  ft.  fibre  ducts  of  whatever  kind 60  1 .  00  1 .  25 

Extended  totals $1,847,174  $2,018,804  $2,123.61» 


Dominieaii  Kfpiibllc — Wharf — All  arrangements  have  been 
completed  authorizing  the  construction  of  a  concrete  wharf 
at  Puerto  I'lata,  which  will  be  done  under  contract.  Firms  de- 
siring to  bid  should  address  the  Oficina  de  Obras  Publicas, 
Santo  Domingo  City,  for  details.  Bids  will  probably  close 
during  the  early  part  of  June. 

India — Railways- — Sanction  has  been  accorded  for  the  con- 
struction of  the  following  branch  lines  of  railway:  A  branch 
line  on  the  meter  (3.28-ft.)  gage  from  Katakhal  station  on  the 
Assam-Bengal  Ry.  to  Lalabazar,  a  distance  of  23.30  mi.;  a 
branch  on  the  2.5-ft.  gage  from  Larkhana.  a  station  on  the 
North  Western  Rv.,  to  Jacobabad  via  Kamber  and  Shahdad- 
kot.  a  distance  of  75.45  mi.;  a  branch  on  the  2.5-tt.  gage  from 
Khulna  to  Bagirhaut.  a  distance  of  20.53  mi.;  and  an  extension 
of  the  Phagwara  Rahon  Ry.  (5.5-ft.  gage)  from  Nawashahr  to 
Jaijon  via  Garhshankar,  a  distance  of  about  19  mi.  Permis- 
sion has  also  been  given  for  an  engineering  and  traffic  recon- 
naissance survey  bv  the  South  Indian  Ry.  for  a  line  of  meter 
gage  between  Arni.  a  station  on  its  Villupuram-Katpadi  sec- 
tion, and  Padalam  or  Madurantakain.  alternatively,  a  distance 
of  60  mi.  Sanction  has  been  accorded  to  a  detailed  survey  be- 
ing carried  out  bv  the  Madras  &  Southern  M.ahratta  Railway 
Co.  for  a  light  railway  on  the  meter  gage  from  Ollapalem  to 
Kanigiri  via  Singarayakonda.  a  distance  of  about  45   mi. 


CATALOG  NOTICES 

Inslev  Mfg.  Co..  Indianapolis,  Ind.  Catalog  No.  41.  In- 
sley  gravity  plant  for  concrete  distribution.  Illustrated,  64 
pp..   6x9   in. 

American  Steel  Dredge  Co..  Ft.  Wayne,  Ind.  Catalog 
No.  11.  American  steel  dredges  and  sectional  steel  hulls. 
Illustrated.    16    pp.,    SMiXll    in. 

Municipal  Engineering  &  Contracting  Co.,  Railway  Ex- 
change, Chicago,  111.  Catalog.  Concrete  mixers.  Illustrated. 
32     pp.,     8x9    in. 

Wallace  &  Tiernan  Co.,  Inc.,  136  Liberty  St.,  New  York. 
Pamphlet.  "The  Cost — Hypochlorite  vs.  Liquid  Chlorine."  12 
pp..    4x8%    in. 

L.  Sonnenborn  Sons.  Inc..  262  Pearl  St.,  New  York.  Pamph- 
let.    Concrete  and  Lapidolith.     20  pp..  5x8   in. 

The  A.  &  F.  Brown  Co.,  79  Barclay  St.,  New  York.  Cat- 
alog. Power  transmission  machinery.  Illustrated,  132  pp., 
5xS    in. 

The  Goulds  Mfg.  Co..  Seneca  Falls,  N.  Y.  Bulletin  No.  102. 
Single  acting  trunk  plunger  pumps.  Illustrated,  16  pp.,  SxlO 
in. 

Stow  Mfg.  Co..  Binghamton.  N.  Y.  Booklet.  "Portable 
Tools  of  Proven  Value."  Drills,  grinders,  etc.  Illustrated,  20 
pp..     31/2x6    in. 

The  Locomobile  Co.  of  America.  Bridgeport,  Conn.  Cat- 
alog. Riker  worm  drive  motor  trucks.  Illustrated,  4S  pp., 
Rxli  in.  Bulletin.  "What  Our  Worm  Drive  Trucks  Are  Doing." 
Illustrated,    54    pp..    8x11    in. 

May-Nelson  Mfg.  Co..  1202  F  St..  Washington,  D.  C.  Bul- 
letin No.  5.  Rotary  high-vacuum  pump.  Illustrated.  12  pp.. 
5>,i.x8y2    in. 

Chicago  Pneumatic  Tool  Co.,  Fisher  Bldg.,  Chicago.  111. 
Bulletin  No.  192.  Stone  tools,  dressers,  etc.  Illustrated.  24  pp., 
6x9  in.  Bulletin  E-39.  Duntley  electric  grinders.  Illustrated, 
8  pp.,  6x9  in. 

Sullivan  Machinery  Co..  122  S.  Michigan  Ave.,  Chicago,  111. 
Bulletin  70-C.  Sullivan  DR-6  mounted  water  hammer  drill. 
Illustrated,   16   pp.,   6x9   in. 

.fames  B.  Clow  &  Sons.  534-46  S.  Franklin  St..  Chicago,  III. 
Third  Edition.  Pipe  Economy.  Cast-iron  pipe,  fittings,  lamp 
posts,    fountains,    etc.      Illustrated,    104    pp.,    6x9    in. 

Ingersoll-Rand  Co..  11  Broadway.  New-  York.  Form  No. 
3026.  "Ingersoll-Rogler"  Class  "PRE"  duplex  direct-con- 
nected electrically  driven  air  compies.«ors.  Illustrated.  40 
pp..  6x9  in.  Form  No.  3312.  "Imperial  XB '  duplex  power- 
driven  air  compressors.  Illustrated.  20  pp.,  hx9  m.  Fdrm 
No.  9023.  "Imperial"  tie-tamping  outfits.  Illustrated.  24 
pp..    6x9    in. 

American  Engineering  Co.,  Philadelphia,  Penn.  Pamphlet 
No    1.     Fuel  Burning  Reports.     Taylor  stoker.     62  pp.,  6x9  in. 
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KAl'II)    TUANsrr  SYSII.M.  NKW  YORK.  N.    V. 

Svctlun  1.  Kuuto  8. 

HIdii  wi'r«'  iTiH'lvcil  liy  lln'  I'lilillr  Sorvlcc  CoininliiHlon  May 
IS  fur  S.Ttloii  I,  Ituiilr  s,  of  Ihi-  l''iniitiM>ntli  Strfi't-lOiiHli^rn 
Ititpid  TiiiiiHll  SyHtnn  fioin  (A)  Hoolh  .V  Kllnn,  Mil.;  (H)  I'. 
Nlf()ov«>ni  X  «■(•;  (!')  Mm-Ailhui-  Hiom.  Co.;  OHriir  MntilclH  Co., 
r.'.770.Hai;  Siiillli,  IliiUHiM-  X-  MnclMiiiu-,  Inc..  $2.777, 1'.Ml;  D.iKiion 
Contiiii'tliitt  Co..  |;i.()rt;i,;i!ttl;  IUhIk<tm  .M  lliiK.Mty.  Iiii.,  |:i,130,- 
Sr.fi;  J.  l'\  CoKiili  Co..  »;i,IM!.:';ill;  I'mh-i  iiIumIhk  mikI  l''i>uii<latlon 
Co.,  $:i.:'slt,lS(!.  Th«  linn  blilii  of  the  a  lowi'wt  hlddtTu  were 
IIH    followM: 


II 


C 


»l).,VH)   cu  yil     I'liitli    (•xciiviithm    iihovr    iniiiii 

iiillli  wiitVr  In'lwriii  I'xinliiiu  niibwnyn 
l.lMlloii.yd  I'lirlli  rx.uviili.m  iiIm.vi-  iiii'iin  liliili 

WnllT    UlllIlT   I'xIlltlllK    "llliWll.VK 

7,7(l«)  I'll  vil  ciirlli  ix.iiviiliim  hilnw  iiii'iui  liisli 

Wlltrr  lirlwcni  ixiKlllli!  KiihwuVK 
UK)  i-ii  yil    iMirtli  r\i:iv:Oii>ii  l>.l,nv  ini-i>ii  IiikIi 

Wlltrr  uiuirr  rxinliim  mil)\viiv» 
l.(l.SO  I'll  yil  I'lirtli  cxciivatioii  iibiivt-  nixl  below 

iiipnii  liiiili  wittiT  . 

03,IXMI  ru.yil.  rock  cxriivntioii  Itotwocn  oxistiiiR 

siibwiiya        

lM,,'i(HI  cu.yd.  rock  rxcnvntiun  under  cxistiiiK 

vubwiiyH  

10(1  i-vi  yd.   rock  cxcnvntion  for  Bcwcr  pipci), 

ilui'tx',  rtc. 
l,ri.'>0 1 iKDl  ft .  uiidiTpiiiiiiiiK  biiildiiiKH,  Icsa  tlinii 

7    hl«llll!l 

17.'<  front  ft.  uiidcrplnniiiK  buildiiigti,  from  7tli 
7  storicn  

10()  front  ft.  underpinning  buildings,  over  12 
7  stories        

T.W  front  ft  mnintaining,  protecting  and  se- 
ourinK  bviililuiKs     

MmiitiiininK.  protecting  and  securing  Lincoln 
ntntiii-  (lump  sum) . 

Maintaining,  protecting  and  securing  Washing- 
ton statue  (lump  sum) 

;i  1,(100  cu.yd.  tunnel  excavation  incl.  timbering. 


38.71X)  cu.yd.  concrete  masonry  in  place 
4,400  cu.yd.   protective  concrete   masonry   in 

place      

10  cu.ytl.  rubSl"  stone  masonry  in  place 

10  cu.yd.  dry  rubble  masonry  in  place    

30  cu.yd.  brick  masonry  in  place 
15  cu.yd.  hollow  terra  cotta  brick  or  tile  ma- 
sonry     

4.000  bbl.  grout  in  Portlaml  cement 

100  SQ.yd.  resurfacing  old  concrete 

500  lin.ft.  timber  piles  in  place  and  prepared.. 
2  M.  ft.  b.ra.  timber  foundations,  placed  and 

fastened 

15  cu.yd.  broken  stone  or  gravel,  in  place 

14.000  sa.yd.  I-ply  waterproofing   

100  sq.yii.  2-plv  waterproofing    

8,000  sq.yd.  .'i-ply  waterproofing 

100  sq.ya.  4-ply  waterproofing    

1(X)  sq.yd.  .'i-ply  waterproofing    .' 

5(X)  sq.yd.  0-ply  waterproofing    

100  sq.yd.  dry  waterproofing        . 

3,500  cu.yd.    waterproofing   brick  in  osphalt 

mastic 

100  lin.ft.  12-in.  vitrified  or  c.i.  pipe 

100  lin.ft.  10-in.  vitrified  or  c.i.  pipe 

2,000  lin.ft.  8-in.  vitrified  or  c.i.  pipe 

2.000  lin.ft.  (>-in.  vitrified  or  c.i.  pipe . 

100  lin.ft.  4-in.  vitrified  or  c.i.  pipe 

100  lin.ft.  (>-in.  c.i.  pipe    

5.400  lin.ft.  4-in.  c.i.  pipe 

575  lin.ft.  10-in.  c.i.  pipe 

200  lin.ft.  3-in.  c.i.  pipe  and  fittings,  etc 

200  lin.ft.  4-in.  c.i.  pipe  and  fittings,  etc 

300  lin.ft.  6-in.  c.i.  pipe  fittings,  etc 

300  lin.ft.  S-in.  c.i.  pipe  fittings,  etc 

100  lin.ft.  6-in.  galv.  w.i.  pipe,  fittings,  etc.. .  • 

110.000  duct  ft.  tunnel  ducts  in  place 

3,2C)0  ton  riveted  steel,  painted  and  erected. 
50  ton  cutting  out,  removal    and    disposal    of 

old  c.i.  or  steel 

1,700  ton  steel  beams  and  shapes,  etc 

1,000  hole  drilling  holes  in  steel 

140  ton  steel  rods  and  bars  built  in  concrete 
35   ton    miscellaneous   iron   casting,    manhole 

heads  and  covers,  etc 

2  tons  miscellaneous  iron  furnishings,  etc 

1,000  lb.  special  wire  forms  in  place 

3,000  lin.ft.  1  J-in.  seasoned  oak  or  ash  handrail 

3,700  sq.ft.   steel  gratings  for  ventilation  in 

place 

170  sq.ft.  vault  lights  in  place 

1,800   sq.yd.    street   surface   restored,    within 

curb  lines  (sidewalk) 

6.900  sq.yd.  repavement  of  roadways  between 

curbs,  asphalt  pavement 

3,000  sq.yd.  repavement  of  roadways,  between 

curbs,  granite  block 

100  lin.ft.  new  bluestone  curb  in  place 

1,500  lin.ft.  new  8-in.  granite  curb  in  place.  .  .  . 

100  sq.yd.  park  surface  restored 

7,200  lin.ft.  J-in.  w.i.  electric  conduits  in  place 
400  lin.ft.  IJ-in.  w.i.  electric  conduits  in  place 
200  lin.ft.  2-in.  w.i.  electric  conduits  in  place.  . 
4,200  lin.ft.  1-in.  w.i.  electric  conduits  in  place 

800  c.i.  outlet  boxes  in  place 

10  c.i.  pull  boxes  in  place 

100  lin.ft.  6-in.  e.pipe  and  fittings,  etc 

100  lin.ft.  3-in.  pipe  and  fittings,  etc 

l,i:30  lin.ft.  12-in.  vitrified  pipe  sewer 

350  lin.ft.  1.5-in.  vitrified  pipe  sewer 

80  lin.ft.  18-in.  -i-itrified  pipe  sewer     

460  lin.ft.  20-in.  vitrified  pipe  sewer 

100  lin.ft.  24-in.  x'itrified  pipe  sewer 

S  ton  c.i.  sewer  pipe  (straight  pipe)  in  place.  . 
1  ton  c.i.  sewer  pipe  (special  castings)  place. .  . . 
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A  H  C 

115  liri  (I    .1  (I    2  in.  •!  in    egg-iihapi-d  brick  or 

ii.iicrilc  mwiT  .  6  00  -1  ,',()  o  2r> 
75(1  liii  ft.  4  ft    II  in.  3  ft.  in    euK-i<lia|H<l  briek 

or  Concri'te  Kewer.                          ()  50  8  01)  (I  9(1 

:i()liii.fl.  4  ft.  (I  in.  circular  Mcwer      8  SO  8  00  H   10 

•i.KN)  lin  ft.  H>|  tr.  ntri'cl  Murface  lt.lt.  (upport, 

tec.  dee  unilergrounil  trolli'y 4.00  12  (X)  8  75 

230  lin.ft.  Hi|  tr.  street  hurface  H.U.  nupportotc. 

elec.  iindiTground  trolley  .  .  4  (X)  12  00  H  75 
2<'l01iii.ft.  m|  tr.  Htiect  tiiirface  11. H.  nupport,  etc. 

iiiirne,  ntonige  and  batti'ry,  etc  2  .50  II)  (XJ  5  (X) 
2  eolunin  eliiinc  |{  K.  columus  supported  en- 

tirily  ii|M,M  H  It.hlr.  Ilemp.  etc)  9(X)  (X)  2,IKH)  (X)  1,2.50  (X) 
2ciiluiiin  ilii  inc  It  II.  eiilumiiHiiupporteil  part- 
ly on  or  oil  It. H.  sir.  (tr'iiip.  etc.)  .  1.400. (X)  l,.5(X)  00  1.2.50  (X) 
1  support  main  and  undi'rpiiiniiiK  Kroitdwiiy, 

nil  Ave.  subway    I(1,0(K)  (X)  10,000.00  31,260  (X) 

1  support  ing  main  and  underpinning  Manhat- 
tan unil  Itronx  (lump  bumi)  75,(XX)  (X)  10,(XX)  (X)  125,(XX)  (X) 
1  Muiiporiiiig  miiiii  and  underpinning  Hudson  & 

\liinlmllan  lliimp  sum) 20,IXX)  (X)  10,(XI()  (X)  (12,.5IX)  (X) 

725  liii  fl    IV-iii.  wutcT  i>ipc,  etc II)  MX)  90 

115  lin.fl.  12-in.  water  pipe,  etc 1   IX)  1   ,50  1  (15 

115  lin.ft.  2(Vin.  water  pipe,  etc 2  IX)  2.50  2  60 

Ml)  lin.ft.  3(i-in.  water  pipe,  etc 3  ,50  5  (X)  5  (X) 

25  service  connections  lor  water  pipes 20  1)0  25  OO  15  (X) 

170  lin.ft.  4-in.  c.i.  go»  pipe,  etc .:«)  75  90 

I.IXXI  lin.ft.  6-in.  C.I.  gas  pipe,  etc .40  100  1    10 

1 15  lin.ft.  8-in.  c.i.  gas  pipe,  etc .00  1.25  1   .50 

115  lin.ft.  10-in.  c.i.  gas  pipe,  etc .80  1,50  190 

3,901)  lin.ft.  8-in.  w.i.  by-passing  pipe,  etc 4  IX)  2  ,50  2  50 

115  lin. It.  8-in.  w.i.  gas  pipe,  etc 4  00  1  (X)  1  90 

1 15  lin.ft.  10-in.  w.i.  gas  pipe,  etc 5  IX)  1    .51)  2   10 

25  service  connections  for  gas  pipes  all  sizes. . .  20  (X)  10  IX)  12.50 
10  tons  new  c.i.  hub  and  spigot  pipe,  straight 

pipe,  etc 40. (X)  .51)  (X)  44  00 

115  lin.ft.   new  8-in.  standard   w.i.   gas  pipe 

thread  and  couplings 4.00  3  00  1   90 

115  lin.ft.  10-in.  standard  w.i.  gas  pipe  thread 

anil  couplings 5  00  3  .50  2  20 

10  tons  new  c.i.  Hub  and  spigot  pipe,  special 

castings 80  00  80  0  88  (X) 

100  lb.  new  malleable  iron  fittings  for  w.i.  gas 

pipe  (new) 2  00  2  00  3,75 

5  tons  new  c.i.  spigot  and  groove  pipes,  street 

pipes,  etc 50  00  100  (X)  44  00 

10  tons  new  c.i.  spigot  and  groove  pipes  special 

castings 100  (X)  100  00  88  00 

30  lin.ft.  6-in.  air  pipes,  etc .50  1.00  1.25 

100  lin.ft.  new  6-in.  air  pipes  inclusive  specials, 

etc 100  2.00  1.25 

6,400  duct  ft.  electric  ducts  and  conduits  in 

place .30  .75  .50 

275  lin.ft.  2J-in.  w.i.  pipes   .30  .50  .50 

3,900  lin.ft.  3  in.  w.i.  pipes .40  .75  .60 

4,200  lin.ft.  3!-in.  w.i.  pipes .50  .75  .60 

115  lin.ft.  2}-in.  Edison  conduits .30  1.00  .90 

115  lin.ft.  3}-in.  Edison  conduits .50  1.25  1   10 

.30  lin.ft.  4-in.  Edi.son  conduits .60  2.00  1  40 

15  service  connections  for  electric  ducts 15O0  25  00  15  00 

Extended  totals $2,528,618  $2,697,045  $2,746,028 

DORCHESTER  TUNNEL,  BOSTON,  MASS. 
Section  J 

Bids  were  received  by  the  Boston  Transit  Commission  Apr. 

11  for  constructing  Section  J  of  the  Dorchester  Tunnel  from 
(A)  T.  A.  Gillespie  Co.,  Boston;  (B)  Coleman  Bros.;  (C)  Hii>?h 
Nawn  Contracting  Co.;  Bruno  &  Petitti,   $373,005;  P.  McGovern 

6  Co..  $380,695;  James  J.  Coughlan  Co.,  $388,180;  Old  Colony 
Construction  Co.,  $415,209;  Underpinning  and  Foundation  Co., 
$471,731.  The  item  bids  of  the  3  lowest  bidders  were  as  fol- 
lows: 

ABC 

60,000  cu.yd.   earth   excavation,   open- 
cut    method    $2.80  $2.90  $3.00 

500  cu.yd.  old  masonry  removed 3.40  4.00  3.00 

13.000   cu.yd.    concrete 8.60  8.50  9.00 

50  cu.yd.   cinder   concrete 5.00  5.00  7.00 

400  cu.yd.  mortar    8.75  9.00  12.00 

200  cu.yd.  concrete  with  small  stone.  9.00  10.00  12.00 

3.000  sq.yd.  granolithic .60  1.00  1.40 

400   lin.ft.   casing  steel  platform   col- 
umns      1.15  1.20  2.00 

1,050    lin.ft.    casing   steel    tunnel    col- 
umns      1.05  1.00  1.25 

200  cu.yd.    brick    masonry 18.00  16.00  18.00 

140  lin.ft.    laying    8-in.    vitrified    pipe 

for    invert    drain .25  .30  .50 

1,500  lin.ft.   laying   6-   to   16-in.    vitri- 
fied pipe  for  sewers .45  .50  .50 

1,600  lin.ft.  laying  18-   to  30-in.  vitri- 
fied pipe  for  sewers .90  .90  .80 

1.000  lin.ft.  laving  3-  to  4-in.  vitrified 

and    c.-i.    pipe .20  .20  .25 

600    tons    setting    steel    6    lb.    or    less 

per    ft 7.00  8.00  7.00 

900  tons  setting  steel  more  than  6  lb. 

per   ft 11.00  13.00  11.50 

4,000  sq.yd.  Portland  cement  plaster.  .20  .30  .30 

50  cu.yd.  neat  cement  grout 14.00  14.00  17.00 

100  cu.yd.   grout   1  :  1  Va 9.25  9.00  12.00 

200  cu.yd.   grout   1:4 7.00  7.00  6.00 

45  sq.yd.  prepared  textile  and  asphalt  .40  .40  .40 
Supporting  and  protecting  buildings, 

risks,  etc.   (lump   sum) 3,350.00  4,000.00  3,500.00 

150   M.  ft.   b.m.   4-in.   hard-pine   sheet 

piling    75.00  50.00  60.00 

Kxtended  totals    $346,887  $352,712   $367,812 


Gross   &   Bryce,   Engineer,    has   removed    its    office    from    76 
William   St.   to   55  Liberty  St.,   New   York,   N.   Y. 
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PRICES  AND  THE  BUSINESS  OUTLOOK 

Conditions  over  a  month  af?"  in  the  enKineerinji  and  build- 
inK  lines  show  a  little  falling  oft  for  this  season  of  the  year, 
due  principally  to  the  hinh  piice  of  steel  and  the  shortage  of 
labor.  Steel  has  had  another  advance  in  some  shapes  over  a 
month  ago,  but  in  most  cases  has  held  at  the  old  price.  This 
seems  to  be  accounted  for  by  the  mills  beinpr  able  to  handle 
the  orders  coming  in  for  the  first  time  on  account  of  in- 
creased capacity.  Orders  are  being  placed  for  as  much  steel 
as  before,  the  largest  proportion  being  for  foreign  shijjment. 
Leading  authorities  in  the  trade  seem  to  think  that  the  high 
price  has  been  reached  but  (jucstion  just  how  soon  there  will 
be  a  drop,  as  they  consider  foreign  buying  will  continue  just 
as  heavy  for  two  or  three  years  after  the  close  of  the  war 
as  now.  If  such  is  the  case,  the  only  thing  that  will  force 
prices  down  is  further  increased  mill  capacity.  Some  of  the 
mills  that  manufacture  specialties,  such  as  expanded  metal 
lath,  claim  they  will  be  caught  up  on  orders  within  the 
ne.xt  month  or  six  weeks,  but  cannot  promise  any  cut  in 
price  until  the  raw  material   takes  a  drop. 

Figures  for  the  first  four  months  in  (Greater  New  York  in 
contracts  awarded  show  a  falling  off  of  over  .$7,000,000  over 
191.'),  although  work  proposed  showed  a  large  increase  over 
the  previous  year.  This  is  due  to  lack  of  speculative  building, 
which  has  been  held  up  by  price  and  delivery  of  steel  and 
scarcity  of  labor.  The  labor  question  is  one  of  serious  con- 
sideration, but  the  fabricating  shops  are  looking  for  work, 
which  would  seem  to  show  quicker  delivery.  To  further  help 
deliveries,  the  railroads  are  getting  through  in  shorter  time 
and  show  a  larger  percentage  of  idle  cars  now  that  water 
shipping  has  helped  to  relieve  the  congestion.  The  only 
commodities  showing  an  increase  in  price  around  New  York 
over  a  month  ago  are  sand  and  gravel,  which  have  increased 
15  to  20';;,  due  to  increased  delivery  costs.  Cost  of  building 
is  of  course  a  great  deal  higher  than  a  year  ago,  hut  with  the 
exception  of  steel  and  labor  material  prices  are  about  normal, 
as  they  were  of  course  too  low  during  the  past  year  for  deal- 
ers to  make  a   fair  profit. 

Exports  to  the  leading  countries  for  March  as  compiled  by 
the  Bureau  of  Foreign  and  Domestic  Commerce  show  an  in- 
crease of  over  $115,000,000  over  March,  1915,  or  about  33%, 
and  for  the  nine  months  an  increase  of  over  a  billion"  dol- 
lars, or  about  509r  increase.  Imports  for  March  over  a  year 
ago  show  an  increase  of  $56,000,000  or  about  25'/,,  and  for 
the  nine  months  an  increase  of  $290,000,000,  or  about  25%. 
At  the  present  time  our  exports  are  running  $250,000,000  a 
month  more  than  they  were  five  years  ago.  The  figures 
show  that  we  are  surpassing  the  British  Isles'  best  record 
by    $2,000,000,000    a    year. 

Railroad  earnings  are  no  less  gratifying  with  the  dif- 
ference that  there  is  little  likelihood  that  the  improvement 
will  be  immediately  arrested,  even  upon  the  termination  of 
the  war,  as  in  the  case  of  our  exports.  The  net  earnings  of 
the  railroads  for  the  nine  months  up  to  April  1  show  an  in- 
crease of  about  $248,000,000  or  about  26%  over  the  previous 
period  a  year  ago. 

IRON  AND  STEEL 

PIk  Iron — Below  aie  the  present  quotations  with  a  com- 
parison of  a  month  and  year  ago: 

One  One 

CINCINNATI  June  1.1916     Month  Ago         Year  Ago 

No   2  Southern  foundrv     $17.90@1S.40   $18.40@18.90   $12.50012.75 
No.  2  Northern  foundry       20.26  20.26  13.75@14.00 

NEW   YORK 

No.  2X  Northern  foun- 
dry          20.50@20.75      20.50(3120.75      14.00@14.50 

No.    2     plain     Northern 

foundry  20.25(3)20.50      20.00®  20.50      13.75(5)14.25 

No.  2  Southern  foundryt     20.25(8)20.50      20.25®20.50      13.50(5)14.00 
BIRMINGHAM 

No.  2  Southern  foundry      15.00  15.00(g)15.50  

CHICACxO 

No.  2  Northern  foundry      19.00  19.00  

PITTSBURGH 

Bessemer    iron*     21.85  21.95  14.45 

Basic   iron*    18.95  19.20  13.45 

•These   prices   include   the   freight   charge    from    the   valley 

to  the  Pittsburgh  district.     tDelivered  tidewater.  New  York. 

Bars,  Concrete  Reinforcing — The  following  quotations  are 
per  100   lb.: 

,, Warehouse    \ 

, — New  York — ^ 
Mill  One  San 

Ship-    June  1,    Month        St.         Chi-      Fran- 
In.  ment       1916        Ago      Louis      cago      cisco 

%    and    larger $2.50        $3.10        $3.10        $3.24        $3.10        $4.00 

%  ^    2.60  3.20  3.20         3.29  3.18  4.10 

il     .;: 2.75  3.25  3.25  3.34  3.23  4.20 

%  2.90  3.50  3.50  3.49  3.40  4.50 

^     3.25  3.85  3.85  3.74  3.75  5.00 

Steel  Sheet  PIHuk — The  following  price  is  base  per  100  lb. 
f.o.b.  Pittsburgh,  with  a  comparison  of  a  month  and  a  year 
ago: 

June  1.  1916  One  Month  Ago  One  Year  Ago 

$2.50  $2.50  $1.50@1.60 


Steel  RallN — The  following  quotations  are  per  gross  ton 
f.o.l).  Pittsburgh  and  Chicago  for  carload  or  larger  lots.  For 
less  tlian  carload   lots  5c.  per   100  lb.   is  charged  extra; 

Pittsburgh         Chicago 
June  1.  1916    June  1.  1916 

Standard    bessomer   rails* $33.00  $33.00 

Standard     openhearth     rails* 35.00  35.00 

Light  rails,   8   to  10  lb 50.00  43.00 

Light  rails,   12   to   14   lb. .  .     49.00  42.00 

Light   rails.   25  to  45   lb 47.00  40.00 

•At  this  figure  orders  are  not  delivered  until  after  May  1. 
1917. 


CjiHt-Iron    Pi|>« 

for  carload   lots; 


Birmingham 

4    in $29.00 

6    in.    and    over.  .         26.00 


-The    following   are    the   prices   per   net   ton 

San 
Chicago         St.  Louis      F'rancisco 
$33.75  $34.00  $39.00 

30.75  31.00  36.00 


$1  is  added  for  gas  i)ipe.  and  16-ft.  lengths  are  $1  per  ton 
extra. 

Structural  Material — The  following  are  the  base  prices 
f.o.b.  mill,  Pittsburgh,  together  with  the  quotations  per  100 
lb.   from  warehouses  at   the   places  named: 

San 
Pitts-            St.  New  Chi-  Fran- 
burgh  Louis  York  cago  cisco 

Beams,  3   to  15   in $2.60(5)2.75  $3.15  $3.50  $3.10  $4.25 

Channels,   3  to  15  in 2.60(52.75        3.15  3.55  3.10  4.25 

Angles,   3  to   6   in.,    '4    in. 

thick     2.60(5)2.75        3.15  3.50  3.10  4.2.> 

Tees,  3  in.  and  larger....    2.60(5)2.75        3.15  3.55  3.10  4.2.> 

Plates,    Vi    in.  and   heavier  2.75(5)2.90        3.55  4.10  3.50  4.75 

Extras  on  other  shapes  and  sizes  in  cents  per  lb.  are  as 
follows; 

I-beams   over    15    in 10 

H-beams  over  18  in 10 

Angles  over  6  in.,  on  one  or  both  legs 10 

Angles,  3  in.  on  one  or  both  legs  less  than   Vi   in.  thick..        .70 
Tees,    structural     sizes     (except    elevator,     handrail,     car 

truck   and   conductor   rail) 05 

Channels   and   tees,   under   3   in.   wide 20  to  .80 

Handrail    tees    75 

Cutting  to  lengths,  under  3  ft.  to  2  ft.  inclusive 25 

Cutting  to  lengths,  under  2  ft.   to  1   ft.  inclusive 50 

Cutting  to  lengths,   under   1    ft 1.55 

No  chaige  is  made  for  cutting  to  lengths  3  ft.  and  over. 

Track  Suppliex — The  following  prices  are  base  per  100  lb. 
f.o.b.  Pittsburgh  for  carload  lots,  together  with  the  warehouse 
prices  at  the  places  named: 

Pittsburgh        Chicago         St.  Louis 
Standard    railroad    spikes.  .  .  .  $2.65(§)2.75     $2.75(g)2.90  $3.30 

Track    bolts    3.25(8)3.50        3.25(5)3.50     Premium 

Standard  section  angle  bars.    2.00  2.00(g)2.50     Premium 

Old  Material — The  prices  following  are  per  gross  ton  paid 
to  dealers  and  producers  in  New  York  and  St.  Louis.  In  Chi- 
cago and  vicinity  the  quotations  are  per  net  ton  and  cover 
delivery  at  the  buyers'  works,  including  freight  transfer 
charges: 

, New  York v 

One 

June  1.1916         Month  Ago 

Heavy   melting  steel   scrap $13.00(5)13.50     $15.75(5)16.00 

No.    1    rairoad   wrought 20.00(520.50        20.75(5)21.00 

Stove    plate 12.00(512.50        12.00(512.50 

No.    1    machinery   cast 17.00(5)17.50        18.00 

Machine    shop    turnings 7.50(5)    8.00  8.75(5)    9.25 

Cast  borings    S.25(5i    8.50  9.00®    9.25 

Railroad  malleable  cast 12.25(512.75        12.75(g)13.25 

I Chicago ^ 

No.   1   railroad   wrought 16.00(5  16.25  17.25(517.75 

Stove    plate    10.00(5110.50  11. 50(?(  12.00 

No.   1    machinery  cast 12.00(512.75  12.75(513.00 

Machine    shop    turnings 7.00(5)    7.25  8.25(5)    8.50 

Cast   borings    6.50(5    7.00  7.00(5)    7.50 

Railroad    malleable    cast 13.00rgn3.50  14.25(5  14.50 

St.    Louis,    delivered: 

Heavy   melting   steel   scrap $15.75  to  $16.00 

No.  1   railroad  wrought 16.00  to  16.50 

Stove    plate    9.00  to  9.50 

No.    1    machinery   cast 12.75  to  13.25 

Machine    shop    turnings 6.75  to  7.25 

Cast   borings    6.50  to  6.75 

Railroad    malleable    cast 12.00  to  12.25 

IVaiU- — The  following  quotations  are  per  keg  from  ware- 
house: 

New  York     St.  Louis     Chicago 

Wire     $3.15  $2.85  $2.85 

Cut    3.15  2.85  3.05 


;i!i  I 
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rrplKht  nnira — On  (Inlolirrt  Btool  prodiictH  In  tli«i  I'lttHlitirKh 
illHlrli't.  liirliiilInK  iiImIi'H,  mI  riirl  iiriil  hIiiiix'H,  nii-rcliuiil  Nlnol, 
liarri.  |il|»>  nilliiK.t,  tdiiln  and  kiiI  vaiil/cil  wire  nallN,  ilvotH, 
H|illu>H.  hidtH,  Hat  HliKi'tN  (I'xri'iit  idaiilHlK'd),  chulnH,  utc,  the 
riilliiwIiiK   rrtdKllt   riitvii  nri<  ('ITim'IIvc   In   itiiIh  jivr  lUO  lb.: 

llli'iiiliiKliaiii     ^U.(\it    KariHan   Clly    

KaKliiiiii'o     Ui.-lll    MiniK'aliiillN    

KoHtdU     18. 90     Ni'W    orlranM    

HulTali n.rtO     N.w    Yorl< 

t'hliiiKi.     JS.90 

flM.liinatl    ir>.SO 

Clevoland    10.50 

l><'nv«>r     OS. 80 


TrlniiKle   Mmili — I'lioo   por   100   U(|.ft.   for   4-ln.   ineHh   in   car- 
load IoIh: 


I'ai'inc  Cojixt    (nil   rnll). 

|-hllail<-l|>lita     

Mt.    I.OlllH 

St.    I'nul    


43. CO 

32.110 
3U.00 

I6.no 

73.90 
15.»0 
23.60 
32.00 


lllvrta— I'ricu   pvr  100  lb.: 

Structural 

Mill,  , 

I'lttNhurKli     New  York 
in.    and     lai'Ki<r.  .  .    }4.50  |5.2G 

Cono  Head  Boiler 

In.    and     larKcr...      4.60  5.35 

iind    U ••.75  5.50 

and     ,'t, D.IO  5.S& 


Warohouso s 

Cliit-aKO     St.  Loula 


$3.50 

3.60 
3.75 
4.10 


$3.55 


3.65 
3.80 
4.15 


Ui'nKthH  nIx 
twcen    1    in.   a 


than  1   In.   tnl«c  an  extra  of  50c. 
111.  take  an  extra  of  2ric. 


I'lp*- — The  followitiK  table  hIiowh  the  ci>mi)arl.son  in  dis- 
counts with  tlie  net  prices  In  cents  per  foot  for  carload  lots 
f.o.b.  mill: 


.June  1. 

1 9 1  r, 

%-   to  2-ln.  steel  butt  welded...    TO^o 

2',i-   to  «-in.   steel   lap   welded.    .    68</o 

7-  to  12-in.  steel  lap  welded 66% 

Diameter,  In. 

%  3.45 

)  5.10 

1%  8.25 

2  11.10 

2%  18.72 

8  24.48 

4  34.88 

6  47.36 

6  62.44 


■Hlack- 
Oiu 


-Galvnnized- 

Oiic 


s;!.30 

87.50 

$1.21 

1.44 

1.62 

1.78 


Year 
Ako 
79% 

78% 
76% 

2.41 

3.57 

5.77 

7.77 

12.87 

16.83 

23.98 

32.56 

42.24 

57.12 

60.00 

82.80 

98.88 

$1.11 

1.21 


52%% 
48VS!% 
44%% 


5.46 

8.08 

13.06 

17.58 

30.13 

39.40 

56.14 

76.22 

98.88 

$1.28 

1.34 

1.85 

2.71 

2.48 

2.72 


Y( 
Ano 
68%% 
67  %  % 
65%% 


3.62 

5.35 

8.66 

11.65 

18.91 

24.85 

35.42 

47.10 

62.40 

81.91 

86.25 

$1.18 

1.42 

1.59 

1.74 


From  New  York  stock  the  following  discounts  hold: 


Black  Galvanized 

3%  to  6  in.  steel  lap  welded 61%  36% 

%    to   3   in.   steel   butt  welded 64',;.  42';^ 

7  to  12  in.  steel  lap  welded 55f/c  24% 

Malleable  fittings,  Class  B  and  C,  from  New  York  stock 
sell  at  30  and  5','c  from  list  price.  Cast  iron,  standard  sizes, 
55  7c. 

Sheets — Quotations  are  in  cents  per  pound  in  various  cities 
from   warehouse,   also   the   base   quotation   from   mill: 

San 


Large  Lots, 

Blue  Annealed              Pittsburgh 

No.    10    3.00@3.25 

St. 
Louis  Chicago 
3.45          3.25 
3.50          3.30 
3.55          3.35 

3.10          3.00 
3.15           3.05 
3.20          3.10 
3.25          3.15 
3.30          3.20 

5.30          4.70 
5.30          4.70 
5.30          4.70 
5.30          4.90 
5.40          5.05 
5.40          5.20 
5.40          5.35 
5.40          5.50 
ittsburgh: 

J 

and    i\ 

and    U 

and    iiS 

and      'i 

to  1  % 

Fran- 
cisco 
5.00 
5.05 
5.10 

4.75 
4.80 
4.85 
4.90 
4.95 

5.84 
5.89 
5.89 
.    6.23 
6.42 
6.57 
6.72 
6.91 

une   1, 

1916 

$5.60 

5,50 

5.40 

5.30 

5.20 

New 
York 

4.55 

No.    12    3.05  @  3.30 

4.50 

No.    14    3.10@3.35 

4.60 

Black 

Nos.   18   and   20 2.70@2.S0 

Nos.   22   and   23 2.75@2.S5 

No.     26     2.SO@2.90 

3.45 

3.50 
3.55 

No.     27     2.S5@2.95 

No.    28     2.90  @  3.00 

3.60 
3.65 

Galvanized 
No.    10     3.75@3.85 

4.25 

No     12    3.S5@3.95 

4.75 

No      14     3.S5@3.95 

4.75 

Nos.   18  and  20 4.10@4.20 

Nos.   22   and   24 4.20(5  4.30 

No.    26    4.35@4.45 

5.05 
5.20 
5.35 

No.    27    ,. 4.60(a'4.70 

5.50 

No.    28    4.75(5  4.85 

Chain — Price  per  100  lb.  f.o.b.  F 

One 
June   1,     Y'ear 
In.                                1916           Ago     In 
A    $10.10           $7.50     i/o 

5.65 

One 

Year 
Ago 
$3.00 

%    7.5.')              4.95     % 

2.90 

X    6.55              3.95     % 

2.80 

%    6.00              3.40     % 

2.70 

■i'^    5.80             3.20    1 

2.60 

EXTRAS    TO    ABOVE    LIST    PER    100  POUNDS 

For  BB  For  BBB 

I'ij-in.  and  >4-ln $1.50  $2.00 

1*5 -in.   and   larger 1.25  1.75 

Expanded  .Metal  Lath — Prices  per  100  yd.  for  painted  are  as 

follows  in  carload  lots: 

Gage              Weight  New  York  Chicago  St.  Louis 

27                        233                        $16.00                          $18.00 

26                        250                           17.00  $15.50  19.00 

25                        300                           18.00  16.50                          

24                        340                          19.00  17.50  21.00 

22                        450                           22.00  20.00                          


CroHH-Sectlon 


An 


Ft.  Width 
0.102 
0.077 
0.05S 
0.04  1 
0.17 
0. 1  1 2 
0.124 
0.11 
0.085 
0.066 
0.049 
0.261 
0.225 
0.196 
0.140 
0.109 
0.075 
0.380 
0.325 
0.283 
0.208 
0. 1  5  1 
0.101 


New 

York 

$1.44 

1.14 

.90 

.70 

2.41 

2. OK 

1.84 

1.08 

1.37 

1.14 

.94 

3.55 

3.08 

2.76 

2.11 

1.68 

1.24 

5.06 

4.36 

3.82 

2.91 

2.21 

1.67 


IMnln- 

CIllcaKO 
$1.73 
1.36 
1.08 
.86 
2.89 
2.56 
2.20 
2.01 
1.05 
l.»2 
.97 
6.25 
4.73 
3.48 
2.66 
2.00 
1.34 
6.07 
6.82 
6.46 
4.53 
2.65 
1.99 


LouIh 
$1.64 


1.22 
.96 
.76 
2.68 
2.23 
1.97 
1.80 
1.47 
1.22 
1.01 
3.80 
3.29 
2.94 
2.26 
1.80 
1.33 
6.4  2 
4.67 
4.09 
3.12 
2.37 
1.68 


New 
York 
$1.66 
1.31 
1.03 
.81 
2.77 
2.39 
2.12 
l.»8 
1.6K 
1.31 
l.OK 
4.08 
3.64 
3.16 
2.43 
1.93 
1.42 
6.81 
6.01 
4.39 
3.36 
2.54 
1.81 


van I zed — , 

St. 
LoiilH 
$1.76 
1.39 
1.10 
.86 
2.94 
2.54 
2.25 
2.06 
l.«8 
1.39 
1.15 
4.33 
3.76 
3.36 
2.68 
2.06 
1.61 
6.17 
6.32 
4.66 
3.66 
2.70 
1.92 


Less  than  carload  lots  price  Is  about  10%   higher. 


Wire   Hope — Discounts    from    list    price    on    bright   and   gal- 
vanized  are   as    follows: 


New  York 

Galvanized    25 — 2  %  % 

Bright    35—2  %  % 


St.  Louis      Chicago 
25—2%%  20% 

40—2%%  30'/,, 


In  New  York  the  net  prices  on  galvanized  guy  rope  7  wires 
to  strand  are  as  follows  per  100  lb.: 


Diameter,  In. 

%     


One 

One 

Month 

Year 

Ago 

Ago 

$1.72 

$1.22 

1.66 

1.14 

1.92 

1.86 

1.81 

1.51 

1.81 

1.40 

1.94 

1.56 

1.90 

1.59 

1.94 

1.94 

1.93 

2.08 

1.75 

1.96 

1.72 

1.89 

•  ■  . 

2.00 

• . . 

1.90 

• .  . 

1.85 

• . . 

2.15 

About  10%   additional  for  smaller  quantities. 
ized  add  $10,  and  $15  for  tuncan. 


For  galvan- 


Diameter,  In. 

$4.40        1%     $18.30 

....          5.90        1%     20.80 

6.60        1%     25.60 

9.50        1%     27.80 

1'     11.00        1%     32.20 

CEMENT,  BRICK  AND  STONE 
RoMendale    Cement — Price    to   dealers   for    500    bbl.    or    over, 

f.o.b.,    including   bags: 

New   York    $1.00 

30c.  allowed  for  bags. 

Portland    Cement — These    prices   are    per    barrel    in    carload 
lots  in  cotton   bags;   10c,  allowed  for  return  of  each   bag: 

June  1, 
1916 

New    York    $1.72 

Jersey  City 1.66 

Boston    1.92 

Chicago    1.81 

Pittsburgh     1.81 

Cleveland    1.94 

Detroit     1.90 

Indianapolis    1.94 

Toledo    1.94 

Milwaukee     1.93 

Minneapolis     2.08 

Duluth    1.96 

Peoria     1.89 

Cedar   Rapids    2.00 

Davenport    1.90 

St.    Louis    1.85 

San   Francisco    2.30 

Sand    and    Gravel — Price  for    cargo    or    carload    lots    is    as 
follows  per  cu.yd.: 

, Gravel , 

I'nving  l%Inch           %  Inch  Sand 

New   York,   quartz..    $1.25  $0.90                  $1.00  $0.50 

Chicago 1.00                    1.00  .85 

St.    Louis .70                       .70  .60 

San   Francisco .85®. 90            .85(g). 90  1.00 

Curbing- — Prices  per  lin.ft.   are  as  follows: 

Material 

New    York    5x16  bluestone  $0.40 

New    York     5x20  bluestone  .45 

Chicago     6x18  .45 

St.   Louis    5x16  granite  .68 

St.   Louis    6x16  granite  .70 

San    Francisco    6x16  .65 

Brick — The    price    per   l.OOf   in   cargo   or   carload    lots   is   as 
follows: 

Common  Paving 

New    York     $8.00@8. 50  block  $25.50 

New    York    brick     15.25 

Chicago   6.00         block    23.50 

Chicago    brick     13.50 

St.    Louis    6.00         block    16.50 

St.   Louis,   selected   red 9.50 

Crushed   Stone — Price   for   cargo   or  carload   lots   is   as   fol- 
lows per  cu.yd. : 

IVa  Inch  %  Inch 

New    York     $0.85@90  $0.95@1.00 

Chicago     1.00  1.00 

St.     Louis     1.00  1.00 

San  Francisco    1.00  1.00 


June   1,   191G 


ENGINE  E  R I N  ( ;     N  K W  S 


395 


I'nvlnjf   Stont* — 

.,           „      ,  ,.     (  Manhattan 

New     York granite  {      other  borouRhs 

Ohfcarrr,  )  About  4xSxr),  dressed 

k.nicago j  About   4x8x5,   common 

San  Francisco Basalt  blocks.  4x7x8 


$2.40  sfi-yd. 

2.15   sq.yd. 

2.15   sq.yd. 

1.65  sci.yd. 

$65  per  1,000 


A.siihuMum — Price  per  ton: 

Brand 

New  York Mexican    $17.50 

Chicago Mexican    21.50 

Kansas  City Mexican    20.50 

Denver California    21.50 

San  Francisco California    10.50 


Flae*ir<nf; — 

f  Bronx     $0.17   sq.ft. 

New  York.  .  I  Manhattan     18  sq.ft. 

[  Queens     18   sq.ft. 

Chicago 18  in.   wide 60   lin.ft. 

MISCELLANEOUS 

Railway   Ties — For   fair-sized   orders,  the   following   prices 
per   tie   hold: 

7  Ft.  9  In.  6  Ft.  8  In. 

Material                  by  8  Ft.  6  In.  by  8  Ft. 

New  York Std.    Yellow    Pine  $0.95  $0.S0 

St.   Louis White   Oak  ..  .61 

Chicago Oak  .95  .85 


-Price  within  lighterage  limits  New  York  by  car- 


Square  Edge  and  Sound  Green 

20  Ft. 


and  Under 

22-24  Ft 

26  Ft. 

28  Ft. 

30  Ft. 

32  Ft. 

3x4 

0 

5x8. .. 

.  .  $27.50 

$28.50 

$29.50 

$29.50 

$30.50 

$30.50 

3xin 

to 

10x10 

..   28.50 

29.50 

30.50 

30.50 

31.50 

31.50 

3x12 

to 

12x12 

.  .   31.50 

32.50 

33.50 

33.50 

34.50 

34.50 

3x14 

to 

6x14. 

..   33,50 

34.50 

35.50 

35.50 

36,50 

36.50 

7x14 

to 

14x14 

..   33.50 

34.50 

35,50 

35.50 

36,50 

36.50 

3x16 

to 

6x16. 

.  .   35.50 

36.50 

38.50 

38.50 

40.50 

39.50 

7x16 

to 

16x16 

..   35.50 

36.50 

38.50 

38.50 

40.50 

39.50 

3x18 

to 

8x18. 

.  .   37.50 

38.50 

40.50 

40.50 

42.50 

42.50 

9x18 

to 

18x18 

..   37.50 

38.50 

40.50 

40.50 

42.50 

41.50 

4x20 

to 

20x20 

..   40.00 

41.00 

43.00 

43.00 

45.00 

45.00 

Over  32  ft. — Add  $1  for  each  additional  2  ft.  in  length  up  to 
40  ft.  for  sizes  12x12  and  under;  for  sizes  over  12x12  add  $2. 
For  merchantable  add  $2  to  sizes  10x10  and  under.  For  prime 
add  $2  to  the  price  of  merchantable  for  all  sizes. 

Poles — Price  of  Western  red  cedar  poles  is  as  follows: 

New  York     Chicago      Denver     St.  Louis 

6  in.  by  30   ft $4.77  $4.07  $3.41  $4.07 

7  in.   by   30   ft 5.90  5.10  4,30  5.10 

7  in.   by   35   ft 7.85  6.85  5.90  6.85 

8  in.   by   35   ft 9.75  8.50  7.30  8.50 

7  In.   by   40   ft 9.95  8.65  7.40  8.65 

8  in.   by  40  ft 11.25  9.65  8.15  9.65 

•8    In.   by   45    ft 14.45  12.45  10.55  12.45 

•8   in.   by   50   ft 16.85  14.45  12.15  14.45 

•10c.  higher  freight  rates  on  account  of  double  loads. 

Sewer  Pipe — The  following  prices  are  per  foot  for  carload 
lots: 

, — New  York — , 

One  San 

June  1.       Y'ear  St.  Chi-         Fran- 

Size,  In.  1916  Ago         Louis         cago         Cisco 

3  $0,067  $0.05            $0,055  $0,075 

4 067  .05            .055  .10 

5 108  .08  ....  .0S8  .125 

6 108  .08  $0,075  .088  .15 

8 148  .11  .122  .121  .225 

10 216  .16  .165  .173  .33 

12 27  .20  .205  .22  ,412 

15 364  .27  .30  .297 

18 516  .38  .45  .418  .825 

20 607  .45  .612  .495  1.05 

22  81  .60  .735  .66  1.26 

24 875  .65  .875  .715  1.50 

27  1.58  1.35  1.30  1.44  2.275 

30  1.93  1.65  1,70  1,76  2.60 

33  2,50  2.20  2.25  2.31 

36  2.80  2.45  2.50  2.73 


Clay  Drain  Tile — The  following  prices  are   per  1,000   sq.ft.: 

Size,  In.                          New  York  St,  Louis  Chicago  San  Francisco 

3      $22.50             16.00  $15.00  24.50 

4       32.50              18.00  18.00  31.50 

5      47.50              25.00  23.00  45.50 

6      57.50             35.00  27.00  63.00 

8      97.50             65.00  55.00  105.00 


Ilollciw  Tile — Hollow  building  tile,  price  per  block  in  cents: 

New  York*  Chicago    St.  Louis  San  Francisco 

4x12x12  in 0625  .064  .054                 .085 

6x12x12  In 0S75  ,093  .066                 .115 

8x12x12  In 106  .108  .09                    .16 

10x12x12  in 125  .127  .15                   .18 

12x12x12  In 156  .146  .18                  .23 

Fireproofing  partition   blocks,   price  per  block  in   cents: 

2x12x12    in 044  .041  .024  .055 

3x12x12    In 055  ,042  .036  .065 

4x12x12    in 05  0.45  .048  .07 

6x12x12    in 066  .061  .066  .09 

8x12x12    in 085  ...  ...  .12 

Above  prices  should  be  for  more  than  carload  lots, 
•These  quotations  are  f,o,b.  factory  near  Perth  Amboy. 


Klue  I..lninK — The  following  quotations  are  in  cents  per  foot 
for    carload    lots    at    the    places    named: 

New  York    Chicago    St.  Louis  San  Francisco 

41/2x8%     in $9,10             $10,00          $11,00  $15,00 

4%xl3    in 11.70               14.00             15.00  22.50 

41/2XI8    in 26.00  

6x12    in 22.50 

7x7    in 10.40                .... 

8%x8i/i     in 14.00             14.00  20.00 

8%xl3    in 16.90              18.00            18.00  27.50 

S1/2XI8    in 23.40              30.00            28.00  40.00 

12x16    in 45.00 

13x13    in 22.10  

13x18    in 31.20               40.00             40.00  52.50 

14x16    in ....               47.50 

16x16    In 67.50 

18x18    in 52.00  50.00  60.00  

Wood  Block  FavlDK — 

Chicago,  4-in.  block.  16-Ib.  treatment $2.00  sq.yd. 

St.   Louis,   4-in.   block,   16-lb,   treatment 1.50  sq.yd. 


Linneed  Oil — These  prices  are  per  gallon: 

New  York     Cleveland 
Raw    In    barrels $0.73  $0.75 


-gal.   cans 

Boiled,  it  is  Ic.  per  gal.  higher. 


.83 


.85 


Chicago 
$0.78 


White  and  Red  Lead,,  in  cents  per  pound,  sell  as  follows: 

, Red ^    , White > 

Dry         In  Oil  Dry  and  In  Oil 

100-Ib.   keg    10.50          11.00  10.50 

25-  and   50-lb.  kegs   10.75          11,25  10.75 

12V2-lb,    keg    11,00          11,50  11.00 

1-  to  5-lb.  cans 12.50          12.50  12.50 

METALS 

ItlisoellaneonM  tIetalM — The  present  New  York  quotations 
in  cents  per  pound,  with  a  comparison  of  practically  a  month 
and  year  ago,  are  as  follows: 

.lune  1,  One  Month        One 
1916  Ago        Year  Ago 

Copper,  electrolytic   (carload   lots)    30.00  30. .'0  18.87 "4 

Tin    47.00  53.00  41.00 

Lead    ■ 7.50  7.50  4.50 

Spelter    15.00  18.00  21.00 

ST.   LOUIS 

I^ead    7.35  7.37%  4.42"/. 

Spelter    14.75  17.75  20.00 

Old  Metals — In  New  York,  the  following  are  the  dealers' 
purchasing  prices  in   cents  per  pound: 

One  One 

June  1,  Month  Year 

1916  Ago  Ago 

Copper,    heavy   and    crucible...    24.50  25.00  17.12% 

Copper,   heavy  and   wire 24.00  24.50  17.00 

Copper,  light  and  bottoms 21.00  22.00  14.87% 

Lead,   heavy    6.00  6.00  3.90 

Lead,  tea   5.50  5.50  3.65 

Brass,   heavy    14,25  14.50  12.00 

Brass,   light    11.50  12.50  11.00 

No.  1  yellow  rod  brass  turnings   15.25  15.25  .... 

Zinc    11.00  13.00      14.00@16.0O 


The  Traylor  Kn^ineerinKT  Co.,  30  Church  St..  New  Yoik, 
N.  Y.,  has  purchased  the  Cement  dun  Co.,  Inc..  of  the  same 
address,  and  will  in  the  future  manufacture  and  control  the 
sales  of  the  cement  gun.  For  a  time  after  its  Invention  the 
cement  gun  was  rented  to  users  and  could  not  be  bought, 
but  during  the  past  year  a  new  policy  w.ih  started  and  ma- 
chines were  sold  outright.  The  new  owner  will  continue  the 
latter  policy.  The  Traylor  Engineering  Co.  has  recently  com- 
pleted at  Allentown,  Penn.,  a  $1,000,000  addition  to  its  fac- 
tory, and   the  cement  gun  will   be   manufactured   there. 

The  David  liUpton'M  Sons  <'o.  has  opened  a  direct  sales  of- 
fice at  1150  Oliver  Bldg.,  141  Milk  St,,  Boston.  Mass,  Harry 
Wolf  represents  the  company  as  Sales  Engineer,  His  Phila- 
delphia factory  and  sales  experience  enables  him  to  offer  a 
direct  sales  and  engineering  service  that  will  insure  the  best 
api)lication  of  the  company's  products.  H.  R,  Wilkinson,  New 
York  Manager,  has  the  general  supervision  of  New  England 
sales. 

The  Central  Foundry  Co.  announces  that  owing  to  the 
increasing  Importance  of  its  We.stern  business,  a  Vice-Presi- 
dent of  the  company  will  maintain  an  oUice  in  Chicago.  C.  C. 
Todd,  who  for  many  years  has  represented  the  comi)any  in  the 
W^est  and  who,  al>out  a  year  ago  was  elected  a  Vice-President 
of  the  company,  will   open   the   Chicago  office   on  July   1.   1916. 

The  Anatin-W'e.<»tern  Road  Machinery  Co.  has  just  received 
an  order  from  the  Russian  Government  for  146  road  rollers 
in  S-  10-  and  12-ton  sizes,  which  are  equipped  to  operate  on 
Russian  kerosene  oil,  the  products  of  the  vast  oil  fields  located 
in  Southern  Russia.  This  order  is  in  addition  to  50  Austin 
rollers  which  the  Russian  Government  has  owned  and  operated 
for  a  number  of  years. 
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RAII  WAYS     STKAM    AND  I.I.KCTKIC 
l'r<n>oNiHl  Work 

>lnMMii<-liiiiirl«ii  U'i'Ht  l':ii>l  Slii'i-t  Kv.,  u  hirli  ih  Ii'iihi-iI  I>v 
IlimtDM  I'MiMiliMl  Itiillwnv  Co.,  ii|i|illi'il  In  Cllv  CiMimll,  Clwl- 
Hi'ii.  toy  fnimlilHi'  In  ii'ldciilo  llH  IiiuUh  nil  (S'liliiil  Avr,  iiliil 
Iliiw  tliiiiii  St.  riiim  MIkIiIuikI  Io  riiiii  St.  iiiHl  on  I'.iiil  St. 
from  iliiiwl>rlilKi<  iit  Clu<lHi<n  Crock  to  I'ark  HI.  lOiUvarit  Miih- 
li'r.   IloHtun,   i'ui.   AKt. 

rounrotlcut  —  I'ri-HH  rcportM  Htato  Connoc-tlfUt  Co.,  Now 
HiiVfii.  pliiiiH  to  ici'oiiHtriict  ItH  Iiiu-Uh  on  WliltlliK  St..  FMiiln- 
vlllf.      J.    U.    I'un.lfrfonl,    Ncnv    lliiv.n,    liiii.    Mwr. 

X«>«  Viirk-  -ItiitTiilo  .V  I>«'i)c\v  Itv.,  lIulTiilo,  pliinH  to  l)llllil 
.'Xt<n«loii  to  Iti.wiimnHVilli',  2  ml.,  and  to  New  York  Central 
It.K.  Htatlon  at  LuiuaMter.  Vi  ml.  «!.  A.  Itlikrr,  lluffalo,  Ch. 
l';imr 

New  Jcmry — Itnhwny  Vnlli-y  U.R.,  o|>oratlnK  from  Summit 
to  AM.iw.  N.  J..  planH  to  i-Uu-trlfy  ItH  line.  J.  S.  Culdwoll, 
Kcnilwoi  th.   N.  J.,  Cn-u.  MKr. 

rriiiiMylvniilii — KaHtcrn  I'<'nn«ylvnnla  Fly.,  Pottsvlllo.  IVnn., 
c'onttMiiplatf.s  oxpvnilll  iiri'  of  $ri(l(i,lHMt  for  ImprovInK  Its  syH- 
tcin.       \V.    1!.     Uorkw.ll.    roltHVlllr.    M^r.    and    I'ur.    A^t. 

I'miiNylvniila — Montoiir»vlllc  l'an.ii'nK<'r  Hallway  Co..  Mon- 
toiir.ivlllc,  plans  to  extend  II.h  line  about  1 '<..  ml.  Comiiany 
will  I.e  In  market  for  f.G  Il>.  T-ralls.  R  II.  HennlnKer,  Mon- 
toursvllle.    Cm.    Mkv. 

I'ftinMylvniiln — Pennsylvania  U.K.  contemplates  expenditure 
of  $.^nO,OOn  for  ImprovlnK  Its  freight  yard  at  York.  A.  Shand, 
rhlladelphla,   Ch.    Knn;r. 

IVnuHylviinln — renn.sylvanla  U.H.  jilans  to  construct  .1,000- 
car   yard   at    Newlierry.      A.    C.    Shand.    I'hlladelphia,    Ch.    ICn^r. 

I'eiinMylviiiiln  —  I'lilladelphia  Rapid  Transit  Co.,  applied  to 
City  Couiu-ll.  l'hlladoli)hia,  for  franchise  to  construct  line  on 
filith  St.  between  rascnhall  and  Lancaster  Ave.  W.  L.  Maize, 
Philadelphia.   Pur.  AkI. 

.\lnliniiin — New  Orleans,  Mobile  &  Chicago  R.R.,  Mobile, 
plans  to  extend  Its  line  from  Mobile,  Ala.,  to  Jackson,  Tenn., 
about  -Id  mi.  Kstimated  cost,  $1,225,000.  B.  V.  Wright,  Laurel, 
Miss..  Ch.   Kngr. 

I.uulMlniin — Orleans-Kenner  Electric  Railway  Co..  New  Or- 
leans, plans  to  construct  6  ml.  extension  from  Kenner  to  Rost, 
La.  Harry  K.  Johnson,  409  Tulane-Newcomb  Bldg.,  New 
Orleans.   Ch.    Enpr. 

TennejtMee — Press  reports  state  New  Orleans.  Mobile  &  Chi- 
cago R.H.  will  be  extended  from  Middleton  to  Jackson.  Tenn. 
Estimated  cost.  $1,225,000.  W.  E.  Owen,  Cotton  Exchange 
Rldg..    Mobile,    Ala.,    Jteceiver. 

Ohio — Dayton  &  Troy  Electric  Ry.,  Dayton,  plans  to  build 
extension  from  Piqua  to  Ft.  Laramie.  R.  A.  Crume,  Tippe- 
canoe  City,    (Jen.    Mgr. 

Indinnn — Chicago,  Indianapolis  &  Louisville  Ry.,  Monon 
Route,  plans  to  extend  its  Gifford  line  to  Gary.  A.  S.  Kent, 
Chicago.   III.,  Ch.  Engr. 

MU-hlKTiin — Grand  Trunk  Railway  System  plans  to  double- 
track  its  line  through  Hamtramck.  H.  R.  Safford,  Montreal, 
Que.,  Ch.  Engr. 

MiohiKan — Detroit  T'nited  Ry.  api)Iie(l  to  City  Council.  De- 
troit, for  franchise  to  extend  Trumbull  line  south  from  Mich- 
igan Ave.  to  connect  with  Fort  line  and  north  to  connect  with 
Grand  Helt  line,  thence  west  to  12th  St.  and  north  on  12th  St. 
to  connect  with  Oakman  Blvd.  line.  F.  W.  Brooks,  Detroit, 
Mich.,    Gen.    Mgr. 

IllinoiN — Decatur  Railway  and  Light  Co.  plans  to  extend 
line  on  Eldorado  St.  from  William  and  7th  St.  north  to 
southerly  right-of-way  of  Wabash  Ry.,  Decatur.  H.  J.  Vance, 
Peoria,  Pur.  Agt. 

Illinni.s. —  Public  Utilities  Commission  of  Illinois  granted 
Kankakee  Electric  Railway  Co..  Kankakee,  permission  to  re- 
move its  tracks  on  South  Washington  Ave.  between  Hawkins 
and   Jeffer.v   St.      A.    Gieseking.    Kankakee.    Ch.    Engr. 

Illinoi.s — Plans  being  considered  by  officials  of  Wabash. 
Chester  &  Western  Ry.  which  runs  between  Mt.  Vernon  and 
Chester.  111.,  to  electrify  same.  Lee  Massingale,  East  St. 
Louis.   Supt.   Const. 

Minnesota — Plans  being  prepared  under  direction  of  F.  W. 
Cappelon.  City  Engr..  Minneapolis,  for  municipal  railway  from 
Central  Ave.  to  water-works.  Estimated  cost,  $40,000.  Noted 
Apr.  20. 

Minnesota — According  to  press  reports  American  Traction 
Co..  Minneapolis,  plans  to  electrify  its  line  connecting  In- 
ternational Falls.  Rainier  and  South  International  Falls.  Minn., 
and  St.  Francis,  Ont.,  6%  mi.  A.  L.  Sorter,  Minneapolis, 
Pres. 

Minnesota — Red  Lake  Northern  Railway  Co.,  Minne- 
apolis, recently  incorporated  with  $150,000  capital  stock, 
plans  to  construct  railway  from  Minneapolis.  Minn.,  to  Cana- 
dian border.  J.  J.  Opsahl.  Mgr.  Land  Dept.  of  Red  River  Lum- 
ber Co.,   Minneapolis,    interested. 

Kansas — Saline  &  Interurban  Street  Ry..  Salina,  plans  to 
lay  about  2,000  ft.  of  new  track.     H.  C.  Smith,  Salina,  Pres. 

South  Dakota — Press  reports  state  Chicago.  Milwaukee 
&  St.  Paul  Ry.  plans  to  construct  line  from  Chambrelain  north- 
easterly to  connect  with  other  lines  in  northern  part  of  state. 
C.  F.  Low^eth,  Chicago,  111.,  Ch.  Engr. 

Montana — Beaver  Valley  Railroad  Co.,  recently  incorpor- 
ated with  $500,000  capital  stock,  plans  to  construct  standard- 
gage  railroad  from  Baker  on  line  of  Chicago.  Milwaukee  & 
St.  Paul  Ry.  to  Ekalaka.  about  40  mi.  F.  F.  Thomas,  Baker, 
and   W.   H.    Peck.   Ekalaka,   interested. 

Montana — A.  W^orth  Belden.  Spokane.  Wash.,  interested  in 
project  to  construct  50-mi.  railway  to  open  up  coal  lands  in 
Flathead  Valley,  Kalispell. 

Missouri — According  to  press  reports  officials  of  Union 
Pacific  System  contemplate  expenditure  of  $1,000,000  for  im- 
proving Kansas  City-Denver  line.  E.  E.  Adams,  New  York, 
N.  Y.,   Consult.   Engr. 


XrkiuiHiiM  City  Council.  Pine  liluff,  granteil  .'17-vear  fran- 
ibl.Mi^  Io  llni  Springs.  I'liii'  lilurr  &  MlHHlsHlppI  RIvcV  Riillwiiy 
Co.,  i.ieiilly  lneoipor.il(<l  to  con.slruet  line  fn  Pine  lilulT.  <!, 
I!,  lilaiuhiird,  ChUaKo,  111.,  IntureHted.  Noted  Feb.  24  and 
Mar.   2. 

'I'maM — SurvoyB  beinR  made  by  Quaniih,  Acme  &  Pacine 
R.R.  for  extension  from  RourInK  SprlnnH,  Tex.,  to  RoHwell, 
N.   M.,   200   ml.      Robert  Cray,   tiuiiniili.   Gen.    Mgr. 

rtnli — ICmlgratlon  Cafion  R.U..  .Salt  Lake  City,  plans  to 
conHtiuct  exteiiHlon  Houth  to  lOast  Mill  Creek,  about  3  ml 
L.    Young,   Jr.,   Salt   Lake  (Mty,   Ch.    Engr. 

|:«nli  -I'lanH  being  eonsldered  by  Ogden.  Logan  &  Idaho 
Ry.,  I  igden,  for  exteiiHlon  from  PrcHton  to  Grace.  R.  W. 
Arm.MtKiiig,    Ogden,    Ch.    lOiigr. 

Ora-Kon — Citizens  ri-cently  voted  $.100,000  bonds  for  rail- 
way from  iireseiit  termlnuH  of  .Southern  Oregon  Traction  Co. 
at  Mi'dford.  to  Blue  Ledge  Coi)i)er  Mine,  Eureka,  Calif.  C.  G. 
BulllM,  Secy,  and  (Jen.  Mgr.  of  Southern  Oregon  Traction  Co., 
Interested.      Noted    Apr.    li    and    May    IS. 

('nllfornla — Clly  Council,  Stockton,  granted  franchise  to 
Tidew.'iler  and  Southern  R.U.  to  <-lectrifv  tracks  of  Western 
Pacirie  Ity.  on  Hunter  St.  from  8lh  St.  to  llazleton  Ave.  and 
east  on  Hazlelon  Ave.  to  point  near  Aurora  St.  T.  J.  Wyche, 
Sun   Francisco,   Calif.,   Ch.    Engr. 

Cnllfornin — Municliial  Railways  of  San  Francisco,  San 
Francisco,  plans  to  extend  Its  line  north  In  Baker  St.  from 
(Greenwich  St.  to  bay  shore.  Estimated  coat,  $50,000.  T.  A, 
Cashln.    .San    Franclaco,    Supt. 

Ontario — Port  Arthur  Railway  Co.,  Port  Arthur,  plans  to 
reconstruct  about  V2  mi.  of  track  from  Argyle  to  Arthur  St. 
M.    O.    Robinson,    Port    Arthur,    Gen.    Mgr. 

Bids  In  and  Contracts  Awarded 

Indiana — Contract  for  yard  at  Indianapolis  for  Vandalla 
Railroad  Co.  awarded  to  DUNN  &  MCCARTHY,  Chicago,  111. 
Estimated    cost,    $1,000,000. 

Texas — Contract  for  railway  between  Gainesville  and 
Weatherford,  Tex.,  about  75  mi.,  to  be  known  as  Gainesville, 
Weatberfoid  *i  Southwestern  R.R.,  award((l  to  WILLIA.M  H. 
STHATTON,  Middletown,  N.  Y.  Estimated  cost,  $850,000. 
Noted    Apr.    27. 

VVasliinKton — WILLIAM  A.  GUTHRIE  &  CO.,  Portland,  Ore., 
awarded  contr.act  for  double-tracking  line  of  Great  North- 
ern Rv.  from  Wenatchee  to  Leavenworth,  27  mi.  A.  H.  Hoge- 
land.  St.    Paul.  Minn.,  Ch.  Engr.     Noted  Mar.   16. 

Wnsliington — .Seattle,  Port  Angeles  &  Western  Ry.  awarded 
contract  for  extending  line  from  Port  Angeles  west  to  Twin 
River  and  Deep  Creek  section,  about  9  mi.,  to  GRANT,  SMITH 
&   CO.      E.   O.    Reeder,    Seattle,    Ch.    Engr.      Noted   Mar.    IG. 

IVew  nrunswiok — Quebec  &  St.  John  Ry.,  Canadian  Govern- 
ment Rys.,  awarded  contract  for  railway  between  Gagetown 
and  Westfleld.  about  40  mi.,  to  NOVA  SCOTIA  CONSTRUCTION 
CO.     C.  B.   Brown,  Moncton,  N.  B.,  Ch.   Engr. 

.\II>erta — Citv  Commissioners,  Calgary,  awarded  contract 
for  100  tons  of  60-lb.  rails  in  60-ft.  lengths  at  $30  per  long  ton 
of  2.240  lb.  and  1.000  square  cedar  ties  at  30c.  each  to  be  used 
for  extending  line  of  Calgary  .St.  Rv.  to  Sarcee  Military  Camp 
to  GENERAL  SUPPLIES,  LTD.,  Calgary.  Thomas  H.  Mc- 
Cauley,  Calgary,  Gen.  Mgr.  and  Elec.  Engr.     Noted  Apr.  20. 

LIGHT,  HEAT  AND  POWER 
Proposed  Work 
Vt.,    Knosburg     Falls — City    contemplates    holding-    election 
to   vote   on   $10,000   bonds   for   power   station. 

Mass.,    Concord — City    appropriated    $10,000    for    enlarging 

electric-light    plant. 

Mass.,  Conway — (Official) — We  have  been  informed  th.at 
the  Greenfield  Electric  Light  and  Power  Co.,  Greenfield,  who 
plans  to  take  over  local  plant  of  Deerfleld  River  Electric 
Light  Co.  and  expend  about  $25,000  to  rebuild  same,  will  do 
the  work  bv  their  own  forces.  R.  J.  Forsyth,  Inspector.  Noted 
May   11  and  18. 

Mass.,  Reading — Bids  will  be  received  by  city  until  7:30 
p.m.,  June   21,   for  heating  system   In   school  at  Chestnut  Hill. 

N.  Y..  Buffalo — Buffalo  General  Electric  Co.  plans  to  con- 
struct 2-storv  addition  to  substation  at  2280  Niagara  St. 
Estimated    cost,    $20,000. 

N.  Y.,  Cohoes — Public  Service  Commission  received  appli- 
cation from  Cohoes  Co.  for  permission  to  e.xtend  transmission 
lines  along  Erie  (janal  between  Cohoes,  Watervliet  and  Green 
Island. 

N.  Y.,  Elmira — Elmira  Water,  Light  and  Railroad  Co.  con- 
templates artificial  gas  plant  Estimated  cost,  $250,000.  T. 
A.    Brown,    Engr. 

N.  Y.,  Fair  Haven — Business  Men's  Association  plans  to 
install   electric-lighting   system   in   Fair  Haven. 

N.  Y.,  Ithaca — (Official) — Bids  will  be  received  by  E.  L. 
Williams,  Comptroller.  Cornell  University,  Ithaca,  until  noon. 
June  15,  for  heating  work,  new  underground  conduits,  steam 
connections,  etc.,  and  sheep  barn  construction  for  New  York 
State  College  of  Agriculture,  Cornell  University.  Lewis  F. 
Pilcher,  Capitol  Albany,  State  Arch.      (See  adv.  May  25  issue). 

N.  J.,  Butler — City  plans  to  improve  and  extend  municipal 
electric-light   plant   and   system. 

IV.  J.,  Newark — Plans  being  considered  by  Seaboard  Chem- 
ical Co.  to  build  boiler  plant  at  Blanchard  St.  factory. 

Md.,  Baltimore — (Official) — Bids  will  be  received  by  Board 
of  Awards  until  11  a.m.,  June  14,  for  furnishing  and  installing 
new  boilers  on  Iceboat  "Annapolis."  H.  Kent  McCay,  Harbor 
Engr.      Noted   Apr.    20.      (See   adv.) 

N.  C,  Cllflside — Broad  River  Hydro-Electric  Power  Co. 
plans  hydro-electric   plant  on   Broad   River. 

IV.  C,  Cullowhee — Cullowhee  Milling  Co.  plans  hydro-elec- 
tric  plant. 
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IV.  f.,  SIiiiIIn  MillN — Pi-oss  reports  state  fiOO  hp.  liydro-ilec- 
tric  plant  to  operate  band  mill  and  llH^hthiK'  HVHtfm  in  Sliulls 
Mills  will  lie  installed  l)y  Hoones  Koik  Lumber  Co.  1).  K. 
Shearer.  Hoone.  Consult.  KnKr. 

N.  ('.,  'riirlioro — City  contemplates  expenditure  of  $23,000 
for  installation  oC  electric-lig-ht  plant.  W.  M.  I'ratt,  Durham, 
Consult.   lOn^r. 

Kin.,  Tnmiifi — Tampa  and  Eastern  Traction  Co.  plans  to 
construct  power  plant. 

Ala.,  New  Ileciitur — Election  will  be  held  June  ir>  to  vote 
on  $50,000  bonds  for  municipal  electric-light  and  power  j)lant. 
X.  A.  Kramer,  Magnolia,  Miss.,  Knt?r.  Note<l  Jan.  G  and 
May  4. 

MiNN.,  Tehuin — Bids  will  be  received  until  7:30  p.m.,  June 
6,   by   Jolin    ohleyer.   City   Clk.,    for   electric-llKht    plant. 

Ohio,  I)«-MhUT — Plans  beinK  prepared  for  olectric-liFrht 
plant  for  city.  Estimated  cost.  $20,000.  George  Champe,  OUG 
>fashby    Hlds-,  Toledo.    En^r.      Noted  Ajir.   27   and   May   25. 

Ohio,  FoNtorln — City  contemplates  installation  of  munici- 
pal electric-light  plant,  water  system  and  sewage  disposal 
plant.     Charles  A.  Latshaw,   City  Engr. 

Ohio,  Germantonn — City  Council  retained  S.  E.  I'ollard, 
Cincinnati,  to  make  investigations  and  submit  estimate  of 
cost  of  reconstructing  municipal  electric-light  plant,  in  con- 
nection with  proposed  water  system. 

Inti.,  VVe.stport — Charles  lirossmann.  Arch.,  Merchants 
Hank  Hldg.,  Indianapolis,  preparing  plans  for  municipal  elec- 
tric-light plant.  Estimated  cost,  $5,000.  T.  W.  Robinson,  City 
Clk.     Noted  Mar.  16  and  30. 

Wis.,  Stevens  Point — Wisconsin  River  Pulp  and  Paper  Co. 
plans  concrete  dam  on  Wisconsin  River.  Estimated  cost, 
$75,000. 

Wis.,  AVe.st  Aili« — John  Obenberger  Forge  Co.  plans  power 
plant  and  .shops.     Estimated  cost,   $100,000. 

lotvn,  Derby — I^eon  Electric  Co.,  I.,eon,  applied  to  City 
Council,  Derby,  for  franchise  to  install  electric-lighting 
system. 

Iowa,  ^Vest  Vnlon — Turkey  River  Power  Co.,  West  Union, 
will  extend   its  transmission   lines  to  I.,amont. 

Minn.,  Harl<u.s — Arvig  Bros,  granted  franchise  by  City 
Council   to   install   and  operate  electric-light   plant  in   Backus. 

Kan.,  Hanover — John  Berry,  Odell.  purchased  municipal 
electric-light  plant  and  will  extend  system. 

Kan.,  Minneoln — City  plans  to  install  municipal  electric- 
light  plant  and  water-works  system.     Estimated  cost,  $25,000. 

Xeb.,  Hoibrook — (Official) — Citizens  recently  voted  $8,000 
bonds  for  electric-light  plant.  S.  F.  Davis,  City  Clk.  Noted 
May    11. 

Neb.,  Winnebago — See  item  under  "Water-Works." 

N.  D.,  .Vshley — Northwest  Public  Service  Corporation,  Bis- 
marck, plans  electric-light  plant  at  Ashley.  W.  G.  Woodruff, 
Pres.   and   Mgr. 

Mont„  Augu.stn — Cltv  plans  electric-light  system.  Esti- 
mated  cost,    $24,000. 

Mont.,  Bninvilie — S.  J.  Dorothy,  Williston,  plans  to  install 
electric-light    plant    at   Bainville. 

Mo.,   Ilroolifield — City   plans   electric-light   plant. 

Mo.,  Clio — Press  reports  state  city  contemplates  distiibu- 
tion  system  and  securing  current  for  plant  at  Linoville  Elec- 
tion  will   soon   be   held   to   vote   on   bonds   for   same. 

Mo.,  Excelsior  Springs — Excelsior  Springs  Water,  Gas  and 
Electric  Co.  contemplates  expenditure  of  .$3G.4!tO  for  improv- 
ing and  extending  its  plant  and  system.  Company  applied  to 
Public  Service  Commission  for  permission  to  issue  $21,500 
bonds. 

Mo.,  Mt.  A'ernon — See   item  under   "Water-Works." 

Ark.,  Bald  Kn«l» — Citv  Council  granted  50-year  franchise 
to  J.  Li.  Richardson  and  T.  J.  Campbell  for  electric-light  plant. 

Tex.,  !Ve«-  BrniinfeLs — Landau  Industries  retained  Bartlett 
&  Ranney,  Consult.  Engr.,  Chandler  Bldg.,  San  Antonio,  to 
prepare  plans  and  supervise  construction  500  kw.  turbo  gen- 
erator and  fireproof  power  house.     H.  Landa,  Mgr. 

Tex.,  Snyder — Chamber  of  Commerce  contemplates  extend- 
ing  municipal   electric-lighting   system. 

Okla.,  Hanna — Election  will  soon  be  held  to  vote  on  ques- 
tion of  granting  franchise  to  Canadian  Valley  Ice,  Light  and 
Fuel  Co.  to  furnish  city  with  light  and  power. 

Wash.,  Metaline — H.  L.  Cooper,  Helena,  Mont.,  interested 
in  project  to  construct  power  plant  near  Metaline.  Estimated 
cost,   $10,000,000. 

\Vash.,  IVorthport — Plans  being  considered  by  City  Council 
for  installation  of  municipal  electric-light  plant  and  wrater 
system.     Estimated  cost,   $25,000. 

Calif.,  Visalia — Mt.  Whitney  Power  and  Electric  Co.  plans 
to  construct  high  voltage  transmission  line  between  Visalia 
and  Exeter.     Estimated  cost,  $30,000.     H.  A.  Kluegel,  Ch.  Engr 

Ont.,  Sudbury — Plans  being  prepared  by  Victor  L.  Morgan. 
Arch.,  Wilson-Greenwood  Blk.,  for  power  station  on  David  St 
lor  city.      Estimated   cost.   $15,000. 

Bids    In    and    Contracts    Awarded 
Conn.,    New    Haven — Contract    for    steam-power    plant    for 

Connecticut    Co.    awarded    to    J.    G.    WHITE    ENGINEERING 

CORPORATION.   New  York,  N.   Y. 

N.    C,    Wilmington — (Official) — Contract    for    power    house 

for    James    Walker    Hospital    awarded    to    NORTH    EASTERN 

CONSTRUCTION   CO.,    225    5th    Ave.      Noted    Mar.    9. 

S.  D.,  Redfleid — (Official) — Contract  for  municipal  light, 
heat  and  power  plant  awarded  to  H.  F.  STOLTE.  Redfleid. 
Estimated  cost,  $22,000.  Charles  L.  Pillsbury  Co.,  Metropolitan 
Bldg.,   Minneapolis.   Minn..   Engr.     Noted   May  4  and   11. 


Caiif.,  \orwnlk  —  Contract  for  power  house  at  Norwalk 
State  Hospital  awarded  to  C.  C.  .MOOKE  fi  CO.,  Sheldon  BldR.. 
San    l''rancisco,    at    $20,310.      Noted    Apr.    20. 

briik;i:s 

Proposed  Work 

Maine,  Portland — State  Highway  Commission,  Augusta, 
recommended  that  Public  Utilities  CommisKinn  take  up  matter 
Of  Boston  &  .Maine  R.R.  to  construct  bridge  across  railroad 
track.s  at  Cash   Corner. 

N.  H,  Newport — Bids  will  be  received  until  June  1  at 
Selectmen's  Office,  Newport,  for  bridge.  Estimated  cost,  $8,000. 
Storrs  Engineering  Co.,  Concord,   Engr. 

N.  II.,  Portsmouth — According  to  press  reports  plans  are 
being  considered  for  reconstructing  Pisc;itaqua  Bridge  be- 
tween Fox  Point  and  Meaders  Neck.  Estimated  cost,  $65,- 
947. 

Mass.,  FitehburKT — According  to  press  reports  new  bridge 
will  be  constructed  across  tracks  of  Boston  &  Maine  R.R.  at 
1st   St. 

Mass.,  Lowell — J.  C.  Worcester,  Engr.,  retained  by  County 
Commissioners  to  examine  Tyngsboro  Bridge  and  to  submit 
estimate  of  cost  of  new  bridge.  Address  County  Clerk, 
Lowell. 

Conn.,  Derby — Bids  will  bo  received  by  State  Highway- 
Commission,  Hartford,  until  2  p.m..  June  20,  for  concrete 
bridge  across  Housatonic  River  between  Derby  and  Shelton. 
Charles  J.  Bennett,  Hartford,  State  Highway  Comr.  Noted 
Feb.    24. 

Conn.,  Hartford — Plans  being  prepared  for  bridge  across 
Park  River.  Estimated  cost,  $18,000.  R.  N.  Clark,  City  Engr. 
Noted    Mar.    2. 

Conn.,  Waterbury- — Press  reports  state  12-track  bridge  will 
be  constructed  across  South  Leonard  St.  if  plans  New  York, 
New  Haven  &  Hartford  R.R.  are  now  considering  are  adopted. 
Edward   Gagel,    New   Haven,   Ch.    Engr. 

Conn.,  AVilliniantie — City  plans  to  repair  Bingham  Bridge. 
R.   E.   Mitchell,   City   Engr. 

N.  .1.,  Caldwell — Bids  will  be  received  by  Board  of  Chosen 
Freeholders  of  Essex  County,  Newark,  until  2:30  p.m.,  June  5, 
for  bridge  over  Doepavaal  Brook.  Fairfield  Rd.  and  extension 
of  bridge  on  Northfield  Rd.  and  culvert  work.  William  Card- 
well,  Chn. 

N.  .1.,  Irvlngton — Bids  will  be  received  by  Board  of  Chosen 
Freeholders  of  Essex  County,  Newark,  until  3  p.m.,  June  5. 
for  steel  bridge  on  Chancellor  Ave..  Irvlngton.  A.  L.  Lacombe, 
Chn.  of  Bridge  Com. 

Penn.,  Seranton — William  Schunk,  City  Engr.,  submitted 
report  estimating  cost  of  culvert  over  Stafford  Meadow  Brook 
between  Pittston  and  Prospect   Ave.   at   $19,992. 

Penn..  \Vilkes-narre — Plans  being  prepared  for  paving 
Ferry  and  North  .St.  Bridge  with  creosoted  block  pavement. 
Address   County  Clerk,   Wilkes-Barre. 

Md.,  Ciiml>erland — Bids  will   be  received  by  Road  Directors 

until   June    7    for   steel    highway    bridge    over   George's   Creek, 
known  as  Bridge  No.  24..     J.  T.  Edwards,   I'res. 

Va.,  Rustbnrg — (Official) — Bids  will  be  received  at  office  of 
Clerk  of  Campbell  County,  Rustburg,  until  noon,  June  8,  for 
bridge  across  Ivy  Creek.  G.  1'.  Coleman,  Richmond,  State 
Highway  Comr. 

On.,  riarksville — (Official) — Bids  will  be  received  by  J.  A. 
Robertson,  Ordinary  of  Habersham  (^ounty,  Clarksville,  until 
11  a.m..  June  9,  for  highway  bridge  over  Soque  River  near 
Habersham    Mills. 

fJa.,  Rome — Bids  will  be  received  by  Commissioners  of 
Floyd  Countv,  Rome,  until  June  12,  for  2  bridges.  Estimated 
cost,  $130,000  each.  W.  C.  Spiker,  Candler  Bldg.,  Atlanta, 
Engr.      Noted   Oct.    7. 

Ga.,  Thomnsvllle — Bonds  for  $125,000  defeated  by  Thomas 
County   for  bridge  work.     Noted   Mar.   30. 

Ala.,  Clanton — Louisville  &  Nashville  R.R.  plans  to  con- 
struct bridge  across  right-of-way  on  3rd  Ave.  Estimated  cost, 
$4,000.      W.    H.    Courtenay,    Louisville.    Ky.,    Ch.    Engr. 

Miss.,  C-oIumbns — (Official) — Bids  will  be  received  by  Board 
of  Supervisors  of  Lowndes  County.  Columbus,  until  2  p.m., 
June  5,  for  constructing  number  of  bridges.  B.  A.  Lincoln, 
County   Clk. 

Miss.,  Flora — Bids  will  be  received  by  Commissioners  of 
Yazoo  Countv,  Yazoo  Citv,  until  11  a.m.,  June  6,  for  bridge 
across  Black  River  at  W.  Scotts  Ferry  near  Flora.  X.  A. 
Kramer,  Magnolia,  Consult.     Engr.     Noted  Apr.  27  and  May  18. 

Miss.,  Pa.HoaKOula — Jackson  County  voted  $85,000  bonds  for 
bridge  across  Pascagoula  River.  George  Robinson,  Pasca- 
goula,  County  Superv. 

I.a.,  Lake  Charlew — Citizens  contemplate  voting  on  $30,000 
bonds  for  concrete  bridge  across  IMthon  Coulee.  E.  L.  Gor- 
ham.    City    Engr. 

I.a.,  Marksvilie — -Avoyelles  Parish  I'olice  Jury.  Marksville. 
plans  to  construct  2  concrete  bridges  on  road  through  swamp 
at  I..ongbridge  and  2  over  swamp  at  Bordelon  Slough.  Esti- 
mat_^d    cost,    $7,300. 

Tenn.,  Memphis— Concrete  viaduct  will  be  constructed  on 
Lamar  Blvd.  bv  city,  Nashville,  Chattanooga  &  St.  Louis  Ry.. 
Nashvill°.  Union  Rv.  and  Memphis  Street  Railway  Co.,  Mem- 
phis. Estimated  cost,  $125,000.  Address  J.  M.  Weatherford, 
City  Engr. 

Ky.,  Hartford — See  item   under  "Streets  and   Roads." 

Ohio,  Akron — Commissioners  of  Summit  County.  Akron, 
plan  to  construct  bridge  over  canal  at  Western   Reserve  line. 

Ohio,  Canton — (Official) — Bids  will  be  received  by  Board  of 
Commissioners  of  Stark  Countv  until  10  a.m.,  June  5,  for  re- 
pairing 19th  St.,  N.  E.  Bridge.  W.  C.  Schick,  Canton,  County 
Clk 
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Hklu.  (Inrlnnntl  A  lioinl  Imniik  nf  IfiOO.ddO  iiiith»rlz)nl  by 
TiUHlfcH  of  ('iiit'lniiiill  .Siiiiilii'i  II  Uv.  fill  innllinlmiiy  work  fur 
liililtii'  liKlwxrii  ('liii'lniinll,  iihlii,  mill  Luillow,  Ky.  lOHtliiiali'il 
I'UNt    t>r    Iii'IiIkk    f l.',ri(iii,iiiio. 

tlhlo,  (Irtrlnnal  I'liinM  iiro|>ni'«il  l>v  Ituliurt  llorriniin,  City 
Knm.,    f..i    Cluik    Av...    llrltlKf.       KMlliimloil    <i>Mt,    ll.fiOO.OOO. 

«>hlu,  t'Irtrlnnil  -CKIximih  of  CiiyiihoKii  CiMliily  colltcinplnto 
viitliiK  on  II  fill. 11(111  IioiiiIn  for  IiiIiIku  ovrr  IUk  t'ii-«<k.  Ail- 
ilii'H.H    riiuiil>     Cli'ik.    CU'Vi'liiiul. 

(tbiu,  jHckiiun  A.  Kfllv.  County  JuiIku.  t'upo  (llninlciiu 
t'oiiiity,  Jui'kHon,  Mtiiti'il  (hut  couiitv  iiiUHt  conHtruot  IiiIiIk^'h 
iii'ioNH   illti'lixH   of   Mtlli-    Klvtr    DrulniiKo    DlMtrU-t.      KMtliiiiitcd 

OdNt.      lUMI.IUMI. 

<lhlu,  MlHiiiliihurir-  I'lnnN  will  be  proiiarcd  by  A.  Smith, 
County  .Suiv..  .MiinlKoinnrv  County,  Unyton,  for  brIilKO.  IOhII- 
nuitoil    coHt.     }UMi.Oiiii. 

(»hlu.  ^Iltlillrlunn— W.  C.  Morrliion,  City  EnKr.,  uuthorlzod 
to  iirfiuui-  [iluiiH  for  brUlKVM  ncroBs  c-aniil  on  iHt,  2n<l  iinil  Itli 
St. 

Ohio,  >irw  I..rzltiK<on — nitls  will  he  rcci'lvod  hy  CoinmlB- 
siontTH  of  r<>rrv  County.  New  UcxinKton.  until  Juno  IS  for 
brUlKc  over  Conily'H  Uun  on  Hroiulway  .St.  \V.  H.  I'yio,  Clk. 
of    I'onuH. 

tlhlo.  KiirliiKllrlil — CInrk  County  CommlHlonorH  conteimilato 
$35,000  bond  l.stiue  for  briilKe  work.  Address  County  Clerk, 
SprliiKlh-ld. 

Ohio.  TIIHn— (imiolnl) — Hlds  will  bo  rcielved  by  ComnilH- 
sloni'is  of  Soneon-  County  at  ollli-i-  of  County  Auditor.  Tillln, 
until  10  a. 111..  .lune  17.  for  Wolf  Creek  Itridne  No.  fi  In  Hoiie- 
woll  Township,  concrete  ahutnient.s  for  Husklrk  lirlilKe  No. 
HI  in  Clinton  Township  and  rebuilding  north  east  winp  wall. 
new  lloor  beams  and  steel  Joist,  wood  block  lloor  for  Wolf 
Creek  Hrid^o  No.  171  In  IMcnsant  Township.  J.  10.  Hersh- 
berKPr.  County  Audr. 

Ohio.  \Varren — Bids  will  be  received  by  I5oard  of  County 
Coiiiiuissionirs.  Warren,  until  June  12  for  I'Onstructlon  of 
Mosquito   Creek    overllow    brldtros.      W.   I>.    Hoffman.    Clk. 

Intl..  Corydon — (Olllcial)  —  Hills  will  be  received  by  J.  L. 
tVllannon.  Corydon.  County  Audr.,  until  2  p.m.,  June  6.  for  new 
briilKC  across   Buck  Crock  in  Posey  Township. 

Intl..  Ft.  ^^  nyne — Contracts  will  soon  be  awarded  by 
County   Commissioners   for   32   culverts. 

Iiul.,  lIuntluKton — (Otiicial)  —  Itids  will  be  received  by 
Hoard  of  Commissioners  of  Huntinprton  County  until  10  a.m., 
June  7,  for  bridtie  work  in  various  townships.  O.  K.  Eviston, 
Huntinpton.   County  Audr. 

In<l..  IndiannpollM — Commissioners  of  Marion  County,  In- 
dianapolis, will  apply  to  County  Council  for  sum  of  $100,000 
for  concrete  bridge  across  Fall  Creek  at  Delaware  St.  Ad- 
dress   Count.v    Clerk,    Indianapolis. 

Ind..  Keiitlnml^nids  will  be  received  by  Board  of  Newton 
County  Commissioners  until  June  5  for  constructing  bridges. 
S.   R.   Sizelovo.    Kentl.and,   Audr. 

.Mich..  Ilriitoii  Hnrlior— Citizens  voted  $25,000  bonds  for  ce- 
ment arch  viaduct  on  Britain  Ave.     Wm.  L.  Jones,  City  Engr. 

.Mich.,  lienton  Harbor — (Official) — All  bids  received  May  18 
for  Edwards  Ave.  Viaduct  and  I'aw  I'aw  River  Bridge  re- 
jected. New  bids  will  be  received  until  June  19.  M.  L,.  Jones, 
City  Engr.     Noted  May  4  and  11. 

Mich..  I,nn.slnK — (Official) — Bids  will  be  received  by  State 
Highway  Commission  until  June  16  for  trunk  line  bridge  No. 
34  crossing   Escanaba   River. 

Mich.,  MarHhall' — (Official)— Bids  will  be  received  by  State 
Highway  Commission,  I^ansing,  until  June  7,  for  concrete 
girder  bridge  in  Section  19,  Marengo  Township,  Calhoun 
County. 

III.,  Freeport — City  contemplates  constructing  new  iron 
bridge  across  river.     Charles  S.   Hepner,   City   Engr. 

III..  Pt'kin — (Official) — Contract  will  soon  be  awarded  for 
Goldsmith  and  Wheeler  Bridges. 

III.,  Peter.Nbursr — Bids  will  be  received  by  Board  of  Su- 
pervisors of  Menard  County,  Petersburg,  until  noon,  June  6, 
for    constructing    number    of   bridges. 

HI.,  SpriiiRficld — See  item  under  "Streets  and  Roads." 

\Vi.«i..  ^IndiNoii — Bids  will  be  received  by  City  Clerk  until 
5  p.m..  June  9.  for  reinforced-concrete  arch  bridge  at  Rut- 
ledge  St.  Estimated  cost,  ?9,000.  E.  E.  Parker,  City  Engr. 
Noted   Apr.   27. 

Wis..  Milwaukee — Two  plans  submitted  to  city  by  Depart- 
ment of  Bridges  for  new'  bridge  across  Milwaukee  River  at 
Cedar  St.  connecting  Oneida  St.  Estimated  cost,  $180,000.  J. 
C.  Pinney,  Jr.,  Supt.  of  Bridges. 

Wis.,  Richland  Center — Bids  will  be  received  until  1  p.m., 
June  12.  by  Board  of  Public  Works,  for  constructing  wall 
and  abutments  to  support  East  Bridge  across  Pine  River. 

Wis..  AVest  Allis — City  contemplates  $10,000  bond  issue  for 
concrete   bridges  at  Honey   Creek. 

lona.  Dakotah — (Official)— Bids  will  be  received  by  J.  G. 
Devine.  County  Audr.,  Dakotah,  until  June  8  for  completion  of 
bridge  in  Humboldt  County.  H.  N.  Legreid,  County  Engr. 
Noted   Apr.   20. 

Iowa.  Laniont — Plans  being  prepared  by  W.  H.  Root,  State 
Engr.,  Des  Moines,  for  concrete  bridge  on  north  end  of 
Main    St. 

Minn..  Rochester — Bids  w^ill  be  received  by  County  Board, 
Rochester,   until  June  5   for  State  Bridge  No.  2061. 

Kan.,  Beloit — Mitchell  County  plans  to  construct  Blue  Hill 
Bridge  across  Salt  Creek  and  White  Bridge  1  mi.  south  of 
Beloft.  Estimated  cost.  $4,750  and  $5,700,  repectively.  T.  H. 
McCall,  Beloit.  County  Clk. 

Kan.,  Sabetha — County  Commissioners,  Seneca,  will  soon 
received    bids    for   concrete   bridges    and    culverts.      Estimated 

cost,  $25,000. 


Knn.,  Mriiccn  Illdfi  will  bo  received  by  W.  L.  Kauffman, 
Clk.,  .Ni'iiiMba  Ciiuiity,  .Seneca,  until  Juno  C,  for  13  brldKi-H. 
li'rod    I-ulurl.   Ciiiiiily    lOuKr.      Noted   Apr.    27. 

Knn.,  Wlohlla  -I'roHM  reportH  Htiito  rolnforced-concroli) 
lirlilKii  will  III'  I'oiiHl  rui'tuil  iii'iiiHH  Sand  Crook  liv  ArkaiiNaH 
Valloy  Int.  I  uiliaii  Railway  Co.  Goorno  ThoiM,  Jr..  Wlihlta, 
I'ri'M. 

IVcli..  W'nhoo — I'lanH  beInK  prepared  by  Cleorno  W.  JohnHon, 
State  lOiiKr..  Miii'iiln,  for  Htatc-ald  bridKO  ucroHH  I'latto  River. 
KMtlmiilod   luHt.    $117,000. 

M.  1)..  ollvi"!  -BldH  will  bo  received  by  CommlHHionorH  of 
lIulclilnHiin  County,  olivet,  until  1  ii.m.,  June  li,  for  lirldKo 
work    III    iiiuiity.      K.    W.    AlHonbrcy,    (Mlvot   County    Audr. 

N.  §)..  Wnhpolon  HiilH  will  bo  received  by  K.  A.  Burton, 
County  Audr.,  Walipoloii,  until  2  p.m.,  Juno  12,  for  Htecfl 
brIdKo   acriiMH   ('luyoniio    River.      ICHtlmated   cost.    $4,000. 

Mont..  Scolicy  Bids  will  be  rfl«-elved  by  Clerk  of  Valley 
County,  lilasnow,  until  Juno  G,  for  112-ft.  stool  span  bridge 
across  Poplar  Itivor  near  .Scoboy.  U.  R.  Metton,  Helena,  Secy. 
Montana   State    Highway   Comn. 

Tex.,  l>nllaH — ().  H.  I>ang,  .St.  Comr.,  recommended  that 
Board  nf  City  CommlssionorH  appropriate  $30,000  for  oon- 
strucllng  east  approach  to  Forest  Ave.  Bridge.  H.  Moseley, 
City    ICngr. 

Okln.,  <;utbrl4> — County  Commissioners,  (iuthrie,  will  con- 
struct liiidge  east  of  Methodist  University. 

Okln..  Stillwater — Bids  will  be  received  by  W.  T.  Keys, 
County  Clk.,  Stillwater,  until  June  5  for  12  bridges.  Noted 
Apr.    20. 

Okln.,   Wniirlka — .See  Item  under  ".Streets  and   Roads." 

W  MNh..  Wcnntchcc — Great  Northern  Ry.  plans  to  replace  13 
woiidon  liridgos  in  Crab  Creek  District  with  stoel  or  concrete 
ill  idgos.     A.   H.   Hogeland,  St.   Paul,   Minn.,  Ch.   lOngr. 

Or«-..  .Sairni — State  Highway  Department  prepared  plans 
for  bridge  across  Coquille  River  near  Myrtle  Point.  Esti- 
mated  cost   of   wood    structure,    $17,500,    steel,    $19,000. 

Calif.,  Nnpa — Bids  will  be  received  by  N.  W.  Collins,  County 
Clk.,  Napa,  until  June  20,  for  masonry  and  reinforced-concrete 
bridge   on    Wild    Horse    Valley    Rd. 

Calif..  San  I..uiH  Oblwpo — Bids  will  be  received  by  Board  of 
Supervisors  of  San  Luis  Obispo  County,  San  Luis  Obispo,  until 
June  6  for  10  reinforced-concrete  and  4  steel  bridges. 

Calif..  Ventura — Rids  will  be  received  by  Board  of  .Super- 
visors of  Ventura  County,  Ventura,  until  11  a.m.,  June  15,  for 
constructing  south  approach  to  Saticoy  Bridge  across  Santa 
Clara    River. 

Man.,  (iiadHtonc — Bids  will  be  received  by  P.  St.  Clair  Mc- 
Gregor, Secy,  and  Treas.,  Gladstone,  until  1  p.m.,  June  13, 
for   2   bridges. 

Man.,  RuMseii — Bids  will  be  received  by  C.  W.  Thorn,  Secy., 
until  June   15   for  construction   of  5   bridges. 

B.  C.,  Victoria — Provincial  Department  of  Public  Works 
has  had  plans  prepared  for  bridge  over  Pend  Oreille  River. 
Estimated  cost,  $15,000.     Thomas  Kilpatrick,  Victoria,  Engr. 

Bids    In    and    Contracts    Awarded 

N.  H.,  Intervale — Contract  for  concrete  bridge  awarded  to 
SANDERS  ENGINEERING  AND  CONSTRUCTION  CO..  Port- 
land,  Maine,  at  $4,200. 

Mass..  Shirley  —  Contract  for  reinforced-concrete  bridge 
across  Mulpus  Brook  and  Bow  awarded  to  E.  H.  LONGLEY, 
Ayer. 

R.  I..  Woonsocket — Bids  wore  received  May  23  for  (a)  Con- 
tract No.  1,  reinforced-concrete  bridge  over  Mill  River  on 
Social  St.,  <b)  Contract  No.  2,  reinforced-concrete  bridge  over 
Peters  River  on  Cumberland  St.,  as  follows:  Cenedella  &  Co., 
Milford,  Mass.,  (a)  $9,700,  (b)  $7,147:  Hynes  Construction  Co., 
Springfield.  Mass.,  (a)  $6,574,  (b)  $4,480;  G.  Ferullo  &  Co., 
Boston,  Mass..  (a)  $7,937,  (b)  $5,436;  Austin  &  Drake,  Provi- 
dence,   (b)   $5,300.      Frank  H.  Mills,  City   Engr.     Noted  May  11. 

Conn..  Darien — All  bids  received  May  10  for  reinforced-con- 
crete bridge  on  Middlesex  Rd.  over  Stony  Brook  rejected. 
Robert  N.  Greene,  Supt.  of  Highways  and  Bridges.  Noted 
May  4. 

X^.  J.,  FleminKton — Board  of  Chosen  Freeholders  awarded 
contract  for  2  concrete  bridges  on  New  Gerniantown-Laming- 
ton   Rd.    to   GEORGE  W.   SCHUYLER.      Noted   Mar.    9. 

Penn..  Pottstown — Philadelphia  &  Reading  Ry.  awarded 
contract  for  substructure  of  4-track,  jilate  girder  bridge 
across  Keim  St.  to  P.  J.  CAMPION,  Mahonoy  City;  super- 
structure to  AMERICAN  BRIDGE  CO.;  waterproofing  to 
DRELENSEN  PAVING  CO.,  Philadelphia.  S.  T.  Wagner, 
Philadelphia,     Ch.     Engr. 

Md„  E^aston — (Official) — Contract  for  driving  21  fender 
piles  for  Dover  Bridge.  Choptank  River,  near  Easton,  award- 
ed to  DODSON  &  BAILEY,  St.  Michaels.  ^Villiam  L.  Marcy, 
601  Garret  Bldg.,  Baltimore,  Secy. -State  Rd.  Comn.  Noted 
May    18. 

Ga,.  Atlanta^Contract  for  viaduct  over  tracks  of  South- 
ern Rv.  to  connect  Piedmont  Park  with  North  Blvd.  awarded 
to  CASE  &  COTHRAN  by  city.  H.  N.  Hurt,  City  Engr.  Noted 
Jan.   20. 

Tenn.,  Morristown  ■ —  Bridge  Commissioners  of  Hamblen 
County.  Morristown,  and  Grainger  County.  Rutledge,  awarded 
contract  for  bridge  across  Holston  River  at  Turley's  Ferry 
to    VIRGINIA     BRIDGE     AND    IRON    CO.,     Roanoke,     Va.,     at 

$17,000.     Noted  Apr.   27. 

Tenn..  Nashville —  (Official) — Commisioners  of  Davidson 
Countv  awarded  contract  for  reinforced-concrete  bridge  over 
Cumberland  River  at  Hvdes  Ferrv  to  GOULD  CONTRACTING 
CO..  at  $228,236.  Freeland-Klyce  Engineering  Co.,  Nashville, 
Engr.      Noted    Mar.    30    and    May    11. 

Ky,.  Carlisle — Commissioners  of  Nicholas  County  awarded 
contract  for  steel  superstructure  of  bridge  across  Licking 
River  at  Blue  Lick  Springs  to  VINCENNES  BRIDGE  CO., 
Vincennes.  Ind.,  at  $9,810;  substructure  to  BUTLER-TYLER 
CO.,  Louisville.     J.  F.   Sugg,  County  Clk.     Noted  May  4, 
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Ohio.  Clnolnniiti — Contract  for  concrete  box  culvert  on 
Plainfield  Pike  in  Sycamore  Township  awarded  to  VAN  CAMP 
HROS.  by  Uoard  of  Commissioners  of  Hamilton  County.  Noted 
May   4. 

Ohio,  rinclnnati — Board  of  Commissioners  of  Hamilton 
County  awarded  contract  for  concrete  bridge  No.  2  on  Hall 
Rd.  in  Springfield  Town.ship  to  C.  W.  COMEU.     Noted  May  4. 

Ohio,  Clevelaiiil — -(Ollicial) — Lowest  bids  received  by  county 
for  bri<iKe  vvorlc  per  report  No.  3,916,  were  as  follows:  (ierlte 
&  Downey,  .$10,48.');  W.  C.  Kibben,  $11,510;  Lambron  Co.,  $12,- 
392.      W.    A.    Stinchcomb,    County    Surv.      Noted    May    18. 

Ohio,  Went  Carrollton — Bids  were  received  for  superstruct- 
ure of  i)ridpre  across  Miami  River  at  West  Carrollton  as  fol- 
lows: Toledo  Bridge  and  Crane  Co.,  Toledo,  $32,899;  Brook- 
ville  Bridge  Co.,  Brookville,  Ind.,  $33,900;  Central  States 
Bridge   Co.,   Indianapolis,   $35,100.      Noted    Feb.    10   and    Mar.   9. 

Ind.,  AnderMoii — •  (Official)  —  Commissioners  of  Madison 
County  awarded  contract  for  repairing  number  of  bridges  to 
M.  M.  WALKER  &  .SON,  Alexander,  at  $6,374.  E.  T.  Flahavin, 
Anderson,   County   Audr.     Noted   May   18. 

Ind.,  InilianaiioIiM — Only  bid  received  by  Board  of  Public 
Works  and  County  Commissioners  for  reinforcing  and  rais- 
ing west  end  of  West  10th  St.  bridge  was  that  of  Hickey 
Bros.,  at  $8,700.     B.  J,  T.  Jeup,  City  Engr.     Noted  Apr.  27. 

Ind.,  HuNhvllle — (Official)  —  Contract  for  Norris  Bridge 
awarded  to  E.  L.  KENNEDY  &  SON,  Rushville,  Ind.,  at  $7,250, 
by  Commissioners   of  Rush   County.     A.   R.   Holden,   Audr. 

Mich.,   TawaH    City — See    item    under    "Streets   and    Roads." 

ill..  Chicago  HelghtN — County  Board,  Chicago,  awarded 
contiact  for  concrete  bridge  at  14th  St.  to  A.  MELZER,  at 
$4,300. 

III.,  Kllwood — (Official) — Contract  for  reinforced-concrete 
bridge  in  Jackson  Township  awarded  to  PORTER  McCULLY 
CONSTRUCTION   CO.,    Mackinaw,   at   $11,100. 

III.,  Peoria — J.  P.  Schmitt,  Peoria,  submitted  lowest  bid  for 
Ward  Bridge  in  Limestone  Township. 

\\Im.,  Heaver  Dam— County  awarded  contract  for  bridges  in 
Beaver  Dam.  Crvstal  Lake  and  Buddie  Creek  Townships  to 
ARTHUR    SCHNEIDER.    Beaver    Dam. 

WIm.,  Iron  River — Contract  for  bridge  and  dam  across  Iron 
River  at  Iron  River  awarded  to  T.  F.  MACKMILLER,  at  $35,- 
000. 

Wis.,  Rockbridge — Contract  for  concrete  bridge  across 
lower  Hawkins  Creek  awarded  to  WHITEWATER  BRIDGE 
CO. 

Iowa,  Corydon — Commissioners  of  Wayne  County  awarded 
contract  for  bridges  and  culverts  to  AKIN  &  FLUTTER, 
Corning,    at   $7,219.      R.   C.   Craig,   County   Engr. 

lona,  KingMley  —  Count  v  awarded  contract  for  concrete 
bridge  on  west  side  to  WESTERN  BRIDGE  AND  CON.STRUC- 
TION  CO.,  at   $4,999.     A.  Wooley,   County   Engr.      Noted  Apr.   6. 

Iowa,  Sioux  City  —  Contract  for  28  reinforced-concrete 
bridges    awarded    to    WARD    &    WEIGHTON,    Sioux    City,    at 

$23,800. 

Minn.,  Diiliith — Commissioners  of  St.  Louis  County  award- 
i.A  contract  for  2  bridges  over  St.  Louis  River  and  1  over 
Little  Fork  River  to  WARSAW  IRON  WORKS,  Warsaw,  Wis., 
at   $10,894.     Noted   May  4. 

Minn.,  Mankato — Contract  for  reinforced-concrete  arch 
bridge  across  Minnesota  River  at  Mankato  awarded  to  J.  H.  A. 
BRANTZ.  Estimated  cost,  $100,000.  H,  F.  Blomquist,  City 
Engr.     Noted  Apr.  20. 

Minn.,  Minneapolis — Contract  for  3rd  Ave.  Bridge  awarded 
to  KALMANN,  MATHESON  &  WOOD.  Estimated  cost,  $100,- 
000. 

Tex„  llalllnger — Contract  for  bridge  across  Colorado  River 
at  foot  of  Hutchins  Ave.  awarded  to  AUSTIN  BROS.,  Dallas. 
Estimated   cost,    $25,000.     Noted   Feb.   10. 

IV.  M.,  Santa  Vf — State  awarded  contract  for  4  steel  bridges 
f.O  MISSOURI  VALLEY  BRIDGE  AND  IRON  CO.,  Leavenworth, 
Kan.,   at    $14,620. 

AVash.,  Kverett — Contract  for  concrete  viaduct  in  yards 
of  Great  Northern  Rv.  awarded  to  NETTLETON.  BRUCE  & 
ESCHBACH  CO.,  .Seattle,  at  $15,000.  A.  H.  Hogeland,  St. 
Paul,   Minn.,   Ch.   Engr. 

Wash.,  Olympia — Contract  for  steel  bridge  across  Des- 
chutes River  awarded  to  COAST  BRIDGE  CO.,  Portland,  Ore., 

at  $11,500. 

Ore.,  A.storia  —  Commissioners  of  Clatsoj)  County  Court 
awarded  contract  for  bridges  on  Columbia  Highway  to  J.  H. 
TILLMAN    CO.,    I'ortland,    at    $6,796. 

Calif.,  L,€»s  Angeles — Contract  for  reinforced  concrete  via- 
duct on  Western  Ave.  over  Ionia  Ave.  awarded  to  ANDREW 
HOLLOW  AY,  471  South  Broadway.  Pasadena,  at  $17,561.  H.  L. 
De  lande,  Los  Angeles,  County  Clk.     Noted  May  25. 

Calif.,  Redding — Directors  of  Anderson-Cottonwood  Irri- 
gation District  awarded  contract  for  bridges  over  its  canal  to 
F.   W.   NEIL.SON,   at    $15,000. 

WATER-WORKS 

Proposed  Work 

Maine,  Augusta — Public  Utilities  Commission  recommended 
that  Augusta  Water  District  extend  its  mains  along  Gilman 
St. 

Maine,  Lisbon  Falls — City  appointed  committee  to  Investi- 
gate feasibility  of  installing  water  system.  C.  A.  Jordan, 
Chn. 

TV.  H.,  Rochester — City  plans  to  extend  w^ater  main  from 
Autumn  St.  to  mill  of  Rochester  I^umber  Co. 

Mass.,  Lawrence — City  Council  voted  loan  of  $60,000  for  im- 
provements to  filter  plant  of  Water  Department.  Arthur  D. 
ntarble.  City  Engr. 


Conn.,  'Waterhnpy — Bids  will  be  received  until  8  p.m.,  June 
6,  by  Board  of  Public  Works,  for  additional  work  at  Wigwam 
Reservoir,  also  for  water  mains  In  East  Aurora,  Cooke.  Burr 
and  Norton  .St.  and  Thomaston  and  Hawthorne  Ave.  and  Ged- 
des  Terrace.     R.   A.  Cairns,  City   Engr.     Noted  Apr.   20. 

N.  v..  lliitTalo — Bids  will  be  received  by  Department  of  Pub- 
lic Works,  until  .lune  2  for  c.-l.  pilie  and  special  castings, 
brass  cocks  and  plugs,  hydrants,  oil,  valves,  general  carting 
and  100  tons  calking  lead.  Arthur  W.  Kreinneder,  Comr.  Pub. 
Wk.s. 

N.  Y.,  Coblesklll — Election  will  soon  be  held  to  vote  on 
proposition    to   extend   water   and   sewer   systems. 

N.  v..  Gray — City  contemplates  water  works  system. 

IV.  Y.,  Troy — Contract  for  reinforced-concrete  gate  house 
with  24-in.  and  16-in.  reducer  will  be  awarded  about  July  1. 
Alfred    E.    Roche,    City    Engr. 

X.  .1.,  Doonton — State  Board  of  Health  condemned  filtra- 
tion plant  and  ordered  city  to  install  new  one.  Estimated 
cost.    $1,250,000. 

iV.  J.,  Caldwell — Borough  Council  authorized  Mayor  Cook 
to  appoint  committee  to  prepare  plans  for  municipal  water 
system.     Noted  Feb.   3. 

N.  J..  .Morrisville — Election  will  be  held  June  23  to  vote  on 
bonds  for  filtration  plant  in  connection  with  water  system 
or  artesian  well  system.  Thomas  B.  Stockham,  Borough  Engr. 
Noted   Fel).   3. 

N.  J..  New  Brunswick — (Ofllcial) — Bids  will  be  received 
by  Commissioners  of  City  of  New  Brunswick,  Commission- 
ers' Council  Chambers,  District  Court  Room,  Court  House 
Bidg.,  I'aterson  St.,  until  10  a.m.,  June  6.  for  desigaing.  con- 
structing, delivering  and  erecting  1  motor-driven  centrifugal 
pumping  unit  of  3,000,000  gal.  per  24  hr.  capacity  and  2  motor- 
driven  centrifugal  pumping  units  of  6,000,000  gal.  per  24  hr. 
capacity  each,  against  a  total  combined  head  of  100  ft. 
together  with  all  appurtenances.  Asher  Atkinson,  City  Engr. 
(See  adv.  May  25  issue.) 

N.  J..  Trenton — Board  of  Public  Utility  Commissioners 
granted  permission  to  Gravity  Water  Supply  Co..  Bernards 
Township,  Somerset  County,  to  issue  $26,000  stock  for  extend- 
ing system. 

Penn..  Morrisvllle — Election  will  soon  be  held  to  vote  on 
bonds    for    filtration    plant    at    water-works.      Noted    Nov.    18. 

I'enn.,  Pcnnsliurg — -City  contemplates  calling  an  ♦•lection 
in  fall  to  vote  on  proposition  to  purchase  present  wjiter  system 
and  improve  same  oi-  construct  new  one.  H.  H.  Smith,  Main 
St.,    Secy.    Borough    Council. 

Md..  Aberdeen — City  plans  to  hold  election  in  summer  to 
vote  on  $4,000  bonds  for  water  system.  Frank  Baker,  City 
Chn. 

Va.,  West  Point — Bonds  for  $30,000  voted  by  citizens  for 
extending  water  and  sewer  systems  and  for  paving.  H. 
Anderson,    Mayor.      Noted   May   4. 

IV.  C,  Fremont — Citizens  recently  defeated  bonds  for  water 
system.      F.    B.    Aycock,    Mayor.      Noted   May    11. 

S.   ('.,   Ellorcc — City   plans   to    install    water-works    system. 

S.  C,  Greenville — Citizens  contempl.ate  expenditure  of  $20,- 
000  to  $25,000  for  extensive  improvements  to  water-works 
system.     W.  F.  B.  Haynesworth,  City  Engr. 

Ga.,  Swainsboro — City  plans  to  call  election  to  vote  on 
bonds    for    water    system. 

Ala.,  Gadsen  —  (Official) — We  have  been  informed  that 
city  does  not  plan  to  install  water  system  as  stated  in  our 
issue  of  May  18.     E.  Smith,  City  Engr. 

Miss.,  Richton — City  will  sell  $15,000  bonds  June  5  for 
water  system.     A.  T.  Whitney,  Mayor.     Noted  May   IS. 

La.,  Covln^on — Citizens  recently  voted  $60,000  bonds  for 
water  system.  X.  A.  Kramer,  Magnolia,  Miss.,  Engr.  Noted 
Jan.   20   and   27. 

La.,  Xew  Orleans — Bids  will  be  received  by  Sewerage  and 
Water  Board  until  noon,  July  18,  for  riveted  steel  pipes  for 
drainage  system.  Contract  78-D.  G.  G.  Earl,  508  City  Hall 
Annex,  Gen.  Supt. 

Tcnn.,   CopperhiU — (Official) — See    item   under    "Sewers." 

Oliio,  Canton — City  Council  will  install  pumping  station 
on  16th  St.  Estimated  cost,  $30,000.  William  E.  Sarver,  City 
Engr. 

Ohio,  Cleveland — Bids  will  bo  received  by  Commissioner 
of  Purchases  and  Supplies,  until  noon,  June  8,  for  miscella- 
neous steam  and  water  piping,  at  Division  Pumping  Station. 
Robert   Hoffman,   City  Engr. 

Ohio,  Kuclid — Bids  will  be  received  until  noon,  June  6, 
by  H.  S.  Dunlop.  Village  Clk.,  for  water  m.iins  in  various 
streets.  F.  A.  Pease  Engineering  Co.,  804  Marshall  Bldg., 
Cleveland,  Engr. 

Ohio,  Farmcrsvllle — Bids  will  be  received  by  A.  F.  Gilbert, 
Clk.,    until    June    3,    for    water-works    system. 

Ohio,   Fostorla — See   item   under   "Light,   Heat  and   Power." 

Ind..  Illoomington — Bonds  for  $62,000  sold  for  improving 
w-ater  system.     C.   E.   Danner,   City   Engr. 

Ind.,  Laporte — (Official) — Bids  will  be  received  at  office 
of  Board  of  I'ublic  Works,  First  National  Bank  Bldg.,  until  2 
p.m.,  June  12,  for  reinforced-concrete  reservoir.  D.  H.  McGill, 
Pres.     Noted  Mar.  16.     (See  adv.) 

III.,   Aurora — City   plans   to   aw.ard    contract    for    improving 

pumping  station   some   time  in   August.     Estimated  cost,  $75,- 
000.      Myron    J.    Tarble,    City    Engr.      Noted    Dec.    9. 

III..  Rock  Island — Plans  being  considered  by  city  for  install- 
ing  200   water   meters.      W.   Treichler,    City   Engr. 

III..  WaukcKan — (Official) — Bids  will  be  received  by  Board 
of  Local  Improvements  until  June  5  for  Class  "C"  pipe,  6' 
valves  and  5  hydrants  for  water-works  system.  M.  J.  Dout- 
hitt.  City  Engr.     Noted  Mar.  23. 

III.,  ^V■yanet — Election  will  be  held  June  20  to  vote  on 
$8,000  bonds  for  water  system.     Noted  Apr.  27. 

Wis.,  Sheboygan  Falls- — Bids  will  be  received  by  Acting 
Board  of  Public  Works  until  June  12  for  municipal  water 
system.     J.  Donohue,  Sheboygan,  Engr. 
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\\l».,  \\  lilli-tMitrr  (Olllrliil)  I(I<In  will  In-  i  .•.•.•l\  cil  l.y  A, 
N.  .SiiViT,  •■Sits  (if  Wiit.r  Coiiiii..  t'llv  llitll,  until  ".;ill  pin.. 
Juiitt  t>,  for  ilrlllliiK  itixl  I'oiiiiitMK  .11-  rl.  nf  Ifi-ln.  h(il<-H  iinil  r>2 
ft.  or  luoii-  of  S-bi.  li(i|i>M  In  roi-k  for  the  iiMinlr  of  i;  .im-p 
wpIIm  nt  walt'i-worka  pliuit.     W.  (1.  Klrclinffur,  Alailltion,  ICnitr. 

lonn,  l.iikf  \  lf«v  I'laiiH  will  Huiin  lio  iirupitrud  for  WiitiT- 
WorkH  tiyxti'Mi.     Nolcil  May  i, 

Mliin.,  'r«i>  lliirl>uri» — .Stntf  lioiir<1  of  Ilcnlth  advocatlnK 
inHtalLition  oi'  lllii.tiion  plant. 

Knii.,    Mliiiirolii      S.o   lien)   uii.lor   "LlKhl.   Ilrat   nml    Towfi." 

TirU.,  Alllnni-f  1I|<1h  will  Hoon  l.o  ri-colvoil  by  city  foi  cx- 
tPtlillnK    WMl.i     in.iliiN    III    MIh.suuiI    .\vr. 

%pli.,  Coliiiiiliun — City  plans  to  lav  now  water  inaliiH  In 
Plnttr   anU    l..th   St. 

\fU.,  IIKon — (Mty  planH  to  call  rlrctlon  to  voti-  on  lionilM 
for  wuli'i-  .sy.sti'Mi. 

NpI».,  W  liiiirbniro — Election  will  Hoon  l)o  held  to  vod'  on 
$10.(10(1  boml.M  fi>r  Improving:  water  .svHtoin  and  electrlc-llKlit 
plant. 

S.  1)..  Ilnico  Uuslno.Ms  men  Interested  In  project  to  Install 
municipal    water    system    for    llie    protection. 

N.  U..  Miihpfton — tOIIlclal) — City  will  Install  water-works 
and  sewerage  .system.      W.  A.   Maker.  (."Ity   lOnnr. 

Wyo.,  ltlvrHi>n — T'lectlon  will  l)e  held  June  !t  to  veto  on 
?!>.000  bonds  for  extending'  wati-r  system.  .Vddress  C.  H.  l^aw- 
rence,  Lock   Itox   1(>7.   niverton. 

Mont.,  Driitoii — City  plans  to  install  water  system.  A.  C. 
Blrkland.  l.ewlston.  K(mr. 

Mont..  I>«Mi4on — City  plans  to  Install  water  system.  A.  C. 
Blrkland,   l.iwiston,   KtiKr. 

Mont.,  (ilrndlvr — -Citizens  recently  voted  $65,000  bonds  for 
■water  system.  Hums  &  McDonnell,  Interstate  Bldj?-.  Kans.as 
City,  Mo..  Kiifir.     Noted  Nov.  11  and  Mar.  23. 

Mo.,  KIni;  City — Plans  beiiiK  prepared  by  O.  W.  Stiles, 
Knjtr..  416  Itryant  .Rldp.,  Kansas  City,  for  water  and  sewer 
systems.     N.  K.  STierman.  Mayor. 

Mo.,  Liberty — Plans  belnn'  prepared  by  J.  H.  Felt  &-  Co., 
Arch.,  .SOO  (irand  Ave.  Temi)Ie,  Kansas  Citv,  for  tower  and 
tank  for  I.  O.  O.  P.  Home.     O.  P.  ('.entry,  Liberty.  Secy. 

Mo.,  Mt.  Vernon- — Plans  prepared  by  Albert  C  Moore.  Rnprr.. 
Frisco  lUdpr..  Joplin,  for  improving  water-works  svstem  and 
electric-liprht    plant.      Kstimated    cost,    $lf),000.      Noted    Feb.    3. 

Tex.,  Mineolii — City  contemplates  installation  of  water 
system.      K.   L.   Dalton.   Dallas,    Kn^r. 

Tex..  Sontli  Park — Citizens  contemplate  voting  on  $10,000 
bonds  for  water  mains. 

Tex.,  Vernon — City  plans  to  call  election  to  vote  on  bonds 
for   e.\tendinK   water   system. 

Okln.,  Kufaula — City  Council  contemplates  holdinK  election 
to  vote  on  $20,000  bonds  for  water-works  system.  W.  C.  Met- 
calfe,   Mayor.      Noted    May    18. 

Okln.,  Kirkwood — Citizens  defeated  $4.'). 000  bonds  for 
w.lter-works   system. 

Okln.,  Texhonin — Flection  will  be  held  June  2  to  vote  on 
$10,000  bonds  for  improviag  and  extending  water  system. 

Idaho,  llniley — Pacific  Water  and  Colonizing:  Co.  will  in- 
stall water-stor.age  reservoir  on  Fish  Creek. 

ftnh.  Knysville — City  retained  Caldwell  &  Richards,  Kngr., 
Salt  Luke  City,  to  prepare   plans   for   improving   water   system. 

Nov.,  'Winneniuocn — Bids  will  be  received  by  J.  W.  D.avey, 
County  Clk.,  Winnemucca,  until  June  17,  for  main  and  branch 
conduits  for  delivering  water  to  town  of  Lovelock.  L.  H. 
Taylor,  Lovelock.  Engr. 

Ore.,  Mnrshfleld — City  contemplates  bond  issue  for  water 
system. 

Calif.,  CoalinKa — City  Council  contemplates  holding  election 
to  vote  on  bonds  for  proposed  water  tower. 

Calif.,  McFarlnnd — City  plans  to  install  water  system.  W. 
F.    Laird,    interested. 

Calif.,  Sierra  Madre — Bids  will  be  received  until  7:  30  p.m., 
June  S.  by  City  Clerk,  for  furnishing  1,750  ft.  of  4-in.  riveted 
steel  pipe  and  620  ft.  of  2-in.  standard  screw  pipe.  Noted 
Jan.  20. 

Calif.,  AVoodland — Citizens  recently  voted  $55,000  bonds  for 
•water  system.  C.  E.  Arnold,  City  Engr.  Noted  Jan.  6  and 
Apr.  20. 

N.  B.,  St,  John — City  plans  to  extend  water  svstem.  Esti- 
mated  cost,    $230,000. 

Bids  In  and  Contracts  Awarded 
Mass.,  Salem — Bids  were  received  May  22  for  laying  about 
4,100  ft.  of  36-in.  c.-i.  water  pipe  across  Danvers  and  North 
Rivers  in  cities  of  Salem  and  Beverly  and  town  of  Danvers  as 
follows:  W.  R.  Farrell,  2  Webster  St.,  Allston,  $32,990;  John  R. 
Park,  Quincy,  $39,740:  (George  T.  Rendel,  28  School  St.,  Boston, 
$53,713.     George  F.  Ashton,  City  Engr.     Noted  Blay  IS. 

N,  Y.,  »«■  York — (Borough  of  Brooklyn)  —  (Official)  — 
Contract  for  water  mains  and  appurtenances  in  Hicks.  West, 
East  10th,  East  26th,  East  31st,  57th,  62nd,  67th,  6Sth,  80th 
and  81st  St..  21st  and  24th  Ave.  and  Ave.  C  and  Ave.  R  awarded 
to  LOUIS  D.  GREGORY.  212  West  13Sth  St.  (Manhattan). 
Noted  May  25. 

N.  J.,  Jersey  City — Contract  for  installing  35,000-gal.  water 
tank  at  plant  of  Pennsvlvania  R.R.  awarded  to  STILLMAN, 
DELEHAN'TY  &  FERRIS  CO.  A.  C.  Shand,  Philadelphia, 
Penn.,   Ch.   Engr. 

N.  J.,  IVew  Brunswick — Contract  for  steel  standpipe  40  ft. 
dia.  and  85  ft.  high  with  concrete  foundation  awarded  to  (CHI- 
CAGO BRID(^E  AND  IRON  WORKS,  Chicago.  111.,  at  $18,730. 
Asher  Atkinson,  City  Engr.     Noted  May  4  and  IS. 

Penn.,  Lebanon — (Official) — Contract  for  furnishing  and 
laving  approximately  5,000  ft.  of  12-in.  c.-i.  water  main  and 
5.600  ft.  of  6-in.  c.-i.  water  main,  together  with  valves  and 
specials,  awarded  to  MANGAN  &  PUGH,  Pottsville.  at  ^14.- 
312.     P.  A.  Volcker,  City  Engr.     Noted  May   4  and   11. 


ri-MM..     I'll ruli      All     liliLs     r.celved     May     25     for     water 

meters   r.Je.t.il       Kol..  1 1   Swan.  City   lOnKr.      Noted   May   4. 

\V.  \  II.,  rinrkMlMirit  I'lly  awarded  contract  for  pumplnu 
station  to  ItlCII. Vitus  ( '( )NS'ruiI( 'T  ION  CO.  I'lHtlmaled  coMt 
$8,000.     H.   (i.   IllKbland,  Main   St.,  .S.cy.  of  Water   Wks. 

Ohio,  CoHhocton  —  Lowi-st  bids  for  InstnlllnK  :i,000,000-Kal. 
vertical,  trlpl<--expanHlon  puiii|)lnK  cnKlne  at  waler-workH 
station  HUbiMilled  iiy  l';pi)lnK -Carpenter  Pump  <;o.,  I'lttsbuiKh, 
Penn..    at    ?11P,732.      Noli'd   May    4. 

Olilo,  Irontoii  l,<iweHt  bids  received  bv  city  for  watei 
Hyslem.  (M)  Division  1.  brick  J>utnpln)f  station,  pumplnx  well, 
intake,  etc..  (b)  Division  2,  force  and  supply  main,  (c)  Di- 
vision 3,  concrete  reservoir,  (d)  Division  4,  filtration  i)lant,  (e) 
Division  :•,  pumping  machinery,  were  as  follows:  (a)  Founil- 
allon  Co.,  Pittsburgh,  Penn.,  $70,287;  (b)  A.  E.  Miller  Con- 
Klniidon  Co.,  Portsmouth.  $46,580;  (e)  Henderson  Construc- 
tion Co.,  Youngstown,  $110,51)0,  .-ilternatlve,  $53,500;  (d)  Pltts- 
l.uiKh  h'lllr.itlon  Co.,  Pittsburgh,  Penn,.  $93,460;  (e)  John  W. 
Danforlh    Co.,    lUiffalo,    N.    Y„    $53,993.      A.    Howell,    City    Engr. 

Iiid.,  Ileilfonl  —  (Olllclal) — Contract  for  water  mains  In  M,  F, 
2nd,  l(;ili,  19th,  21st  jind  22nd  St.  .awarded  to  CRANIO  CO., 
Indianapolis.     J.   W,   Malott,  Hupt.  Water  Dept.     Noted   May   18. 

Ind.,  l,npor(e — Laporte  Gas  and  lOlectrlc  Co.  awarded  con- 
tract for  concrete  foundation  for  i)lant  for  clarifying  water 
to  LAItSON-DANIELSON  CO.,  Laporte;  steel  tank  to  WIL- 
I,tAM  GUAVKS  TANK  CO.,  East  Chicago.  Estimated  COBI, 
$10,(1(10. 

III.,  Dixon — Contract  for  water  supply  system  at  State 
Colony  for  lOpUeptics  awarded  to  MYIORS  (JON.STRUCTION 
CO.,  St,  Louis,  Mo.,  at  $25,630.  Frank  D.  Whipp,  Fiscal  Superv. 
Noted  Apr.  27. 

Mich.,  Harbor  Bench — (Oflicial) — Contract  for  tank  and 
tower  for  water  system  awarded  to  MIOMPHIS  STIOIOL  CON- 
STRUCTION CO.,  Greensburg,  Penn.,  boilers  to  WICKS 
P.OILKR  CO.,  .Saginaw,  pump  to  PLATT  IKON  WORKS,  Day- 
ton,   Ohio.      Noted    Ai)r.    20. 

Mich.,  Mariiurtto — (Offlcial) — Contract  for  new  penstock  to 
run  parallel  to  present  penstock  from  city's  power  dam  In 
Dead  River  awarded  to  PACIFIC  COA.ST  AND  I'IPE  CO., 
Seattle,  Wash.,  at  $24,800.  M.  H.  Wright,  City  Engr.  Noted 
Mar.   23. 

III.,  Chlra»;o — (Official) — Contract  for  pumping  station 
awarded  to  JOSEPH  CIJOI,  Elmhurst,  at  $4,889.  H.  L.  Emer- 
son,  Chicago,   Engr.      Noted   May   18   under   lOlmhurst,    111. 

AVIn.,  MadiKon — Contract  for  pumi)  house  at  University  of 
Wisconsin  awar<led  to  T.  C.  McCARTIIY,  848  Jenefer  St.,  Madi- 
son, at  $13,500.     Noted  Apr.   6  and   May   11. 

Iowa,  Kt.  MadlNon — Contr.act  for  1,000,000-gal.  concrete  res- 
ervoir awarded  to  CAMERON.  JOYCE  &  CO.,  Keokuk.  R.  J. 
Lewis,  City  Engr.     Noted  May  11. 

Iowa,  Odeliolt — Contract  for  preliminary  work  for  extend- 
ing water  system  .Tnd  for  new  tank  awarded  to  DES  MOINES 
BRIDGE   AND   IRON   CO.      Noted    May    25. 

Minn.,  Sleepyeye — Contr.act  for  extending  water  mains 
awarded  to  J.  G.  ItEA,  Tracy. 

Kan.,  Newton — (Official) — (leneral  contract  for  improving 
water  system  awarded  to  BICKEL  CO.,  700  Inter-State  Bldg., 
Kansas  Citv,  Mo.,  at  $25,700,  furnishing  pipe  to  U.  S.  CAST 
TUO.N  PIPE  CO.,  Kansas  City,  Mo.,  at  $64,985,  valves  to  LUD- 
LOW VALVE  CO.,  Kansas  City,  Mo.,  at  $864.  W.  B.  Rollins  & 
Co.,  139  Midland  Bldg.,  Kansas  City,  Mo.,  Engr.  Noted  Apr. 
20   and    May   18. 

Kan.,  AVakeeney — (Official) — Contract  for  70-hp.  gas  en- 
gine, pump  and  motor  for  water-works  system  awarded  to 
CHARLES  STEINBERGER.  Wakeeney,  at  $4,362;  two  60-kv. 
generators  and  switch  boards  to  WESTINGHOUSE  ELECTRIC 
CO..  Pittsburgh,  Penn.,  at  $2,300.  H.  C.  Johnson,  Engr.  Not?d 
Apr.  27  and  May  11. 

Neb.,  Alliance — Contract  for  improving  water  system 
awarded  to  NEBRA.SKA  CONSTRUCTION  CO.,  Bankers  Life 
Bldg..  Lincoln,  at  $10,061.  C.  Calder,  City  Clk.  Noted  Apr. 
6  and  May  11. 

Nel>.,  ANhton — (Official) — Contract  for  water-works  system 
awarded  to  NEBRASKA  CONSTRUCTION  CO.,  Lincoln,  at  $10,- 
061.     Grant  &  Fulton,  Lincoln,  Engr.     Noted  May  11. 

Mo.,  Joplin — Joplin  Water  Works  Co.  will  install  water 
system  by  day  labor.  Estimated  cost,  $20,000.  H.  C.  Shaw, 
Supt. 

Okia.,  Perrv — Contract  for  reservoir  awarded  to  JOHN  AL- 
DERSON,  at  $4,500.     Noted  Mar.  2  and  30. 

Okia.,  VViLson — All  bids  for  construction  of  water-works 
system  and  electric-light  plant  rejected.  Work  will  be  done 
by  city.     Noted  Apr.  20. 

SEWERS 
Proposed  Work 
Maine,    Biddeford — City    plans    to    extend    sewer   in    Lafay- 
ette St.  from  Pool  to  Cleaves  St.  and  In  Pool  St.     W.  C.  Bige- 
low,   City   Engr. 

Maine,  Old  Town — City  plans  sewers  in  5th  "Ward. 

N.  H.,  Jaffrey — Plans  prepared  by  Dudley  &  Sawyer,  Arch., 
Manchester,  for  sewer  system.     Estimated  cost,   $4,000. 

Mass.,  Belmont — City  plans  sewer  in  Wellington  St.  Li.  M. 
Hastings,   City  Engr. 

Mass.,  Bridgeport — City  plans  sewer  system  and  sewage- 
disposal  plant.     Ernest  A.   Hewett,   City  Clk. 

Mas.s.,  Fall  Uiver — Citv  contemplates  sewers  in  South  Main 
St.   Albert  Wolstenholme,   City   Engr. 

Mass.,  New  Bedford — Committee  voted  to  recommend  an 
appropriation  of  $17,000  for  lowering  sewer  in  South  Water 
and  Water  St.  and  Smith  St.     George  H.  Nye,  City  Engr. 

Mass.,  Newton — City  plans  sewers  in  Harvard  and  Sheri- 
den  St.  and  Adams  Ave.     Edwin  H.   Rogers,  City  Engr. 

Mass.,  Revere — Citv  Council  instructed  Carl  G.  Richmond. 
City  Engr..  to  prepare  estimated  cost  of  trunk  sewer  from 
Harris  Hill  to  point  near  Hutchinson. 
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Mn.sM.,  Waltlinni — City  contemplates  sewer  construction 
estimated    to   cost.    $4,000.      H.    lirevver.    City    En^r. 

H.  I.,  UouiiNocket — Board  of  Aldermen  appropriated  $21,000 
for  sewer  in  Winter,  Temple  and  Farm  tit.  F.  H.  Millo, 
City    Engr. 

Conn.,  Dnnbury — City  contemplates  sewer  through  eastern 
•end   of  Au.stin    St.    to   White   St.      A.    Davis.    City    Engr. 

Conn.,  Iliirtt'onl — Bids  will  be  received  until  11  a.m.,  June 
fi,  by  Board  of  Contract  and  .Supply  for  2,820  ft.  of  concrete 
conduit  to  enclo.se  (iulley  Brook  from  Liberty  to  Garden  St. 
Estimated  cost,  $132,000.  City  appropriated  $110,000  of  cost 
and  balance  will  be  secured  from  assessments.  R.  N.  Clark, 
City   Engr. 

Conn.,  IVew  lirltiiin — O.  A.  Quigley,  Mayor,  recommended  to 
Council  installation  of  sewage-disposal  plant  and  appropria- 
tion of  $l,'j,000  for  constructing  experimental  plant. 

N.  Y.  CobleNklll — See   item   under   "Water- Works." 

N.  Y.,  HnmliurK — Citizens  recently  defeated  $75,000  bonds 
for  sewer   system.      Noted   Mar.    IG. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official) — Bids 
will  be  received  until  11  a.m.,  June  7,  by  L.  H.  Pounds,  Bor- 
ough I'res..  Borough  Hall,  for  sewers  in  Howard  Ave.  from 
point  al)Out  2.50  ft.  south  of  Herkimer  St.  to  Herkimer  St.. 
in  Herkimer  St.  from  Howard  to  Kalpli  Ave.  and  in  Ralph  Ave. 
from  Herkimer  to  Chauncey  St.;  in  Saratoga  Ave.  from  Hull 
to  Chauncey  St.;  in  Rockaway  Ave.  from  P''ulton  St.  to  Chaun- 
cey St.;  in  West  11th  St.  from  Ave.  Q  to  86th  St.  Noted 
May   18. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official) — Bids 
will  be  received  until  11  a.m.,  June  7,  by  L.  H.  I'ounds,  Bor- 
ough Pres.,  Borough  Hall,  for  sanitary  and  storm  water 
sewer  in  Bay  31st  St.  from  Benson  Ave.  to  86th  St.,  and 
sewer  basin   on   Ralph   Ave.   at   northwest  corner  of  Union   St. 

IV.  J.,  Camden — Plans  being  prepared  by  L.  P.  Farnum. 
Engr.,  for  sewers  in  Mill  and  Cope  St.     A.   F.  Sayers,  City  Clk. 

IV.  J.,  Dover — Preliminary  plans  being  prepared  for  sewer 
system  and  sewage-disposal  plant  for  Board  of  Sewerage 
Commissioners. 

N.  J.,  Lodi — (Official) — Bids  will  be  received  until  June  1.5. 
by  John  J.  Geoghegan,  Mayor,  an<l  Council  of  Borough  of  Lodi, 
Bergen  County,  for  sewer  system  and  sewage-disposal  plant. 
(See  adv.)     Noted  Feb.   24  and  Apr.  20. 

N.  J.,  Pater.son — Bids  will  be  received  until  2  p.m.,  June  6, 
by  Board  of  Public  WorI<s  for  sanitary  sewers  in  Paxton  St. 
and   19th  Ave.      H.  J.  Harder,  City   Engr. 

I'enn.,  Carbondale — City  plans   to   extend   sewer  system. 

I'enn.,  CoraopoltH — Citv  contemplates  sewers.  W.  E.  Cain, 
5th  Ave.,   Borough   Clk. 

Penn.,  DuqueNno — (Official) — Bids  will  be  received  by 
Sewer  Committee  until  noon,  June  5,  for  sewer  in  Walnut  .St. 
from  South  Duquesne  Ave.  to  Oak  St.,  Third  Ward.  S.  G. 
Warton,  Chn. 

Penn.,  Ble»v  Castle — City  contemplates  sanitary  sewers  east 
and  west  of  Pennsylvania  Ave.  Estimated  cost,  $25,000.  C.  H. 
MilhoUand,   City   Engr. 

Penn.,  PottNville — State  Board  of  Health  instructed  city 
to  build  sewage-disposal  plant  for  protection  of  Schuylkill 
River.     William  E.  Shaner,  City  Engr. 

Penn.,  .Sharon — Citizens  voted  $125,000  bonds  for  sewers, 
paving   and    fire   house. 

Va.,  Richmond — (Official) — -Bids  will  be  received  until  noon, 
June  15,  for  5  sections  of  concrete  sewer  along  Bacon's 
Quarter  Branch,  about  5,200-ft.  Charles  E.  Boiling,  City 
Engr.      (See   adv.) 

Va.,  West  Point — See  item  under   "Water-Works." 

itiiss.,  MeComb — Contract  will  soon  be  awarded  for  sewer 
system.      Estimated    cost,    $90,000.      Noted    Apr.    20. 

La.,  New  Orleans — Bids  will  be  received  until  noon,  July 
18,  by  F.  S.  Shields,  Secy.  Sewerage  and  W^ater  Bd.,  for 
riveted  steel  pipes  for  drainage  system.  W.  J.  Hardee,  Citv 
Engr. 

Tenn.,  Copperhill — (Official) — Bids  will  be  received  until 
June  7  by  B.  Crawford,  Mavor,  for  sewers  and  water-works. 
Estimated  cost,   $20,000.     Noted  May  18. 

Ky.,  Lexlnjjton — Board  of  Commissioners  contemplates 
Forest  Hill  main  sanitary  sewer.     Estimated  cost,   $4,000, 

Ohio,  nuwIinK  Oreen — Plans  being  prepared  for  lateral 
sanitary  sewers  in  East  Wooster  St.  and  West  Merry  Ave.  C. 
C.   Moyer,  City  Engr. 

Ohio,  Canton — City  contemplates  installation  of  2  inter- 
cepting sanitary  sewers.     William   E.   .Sarver,  City  Engr. 

Ohio,  Dayton — (Official) — Bids  will  be  received  until  noon. 
June  7,  by  J.  E.  Barlow,  Dir.  of  I'ub.  Ser.,  for  4,700  ft.  of  9-in. 
storm  sewer  with  appurtenances.  F.  O.  Eichelberger,  Citv 
Engr.     Noted   Dec.    23.      (See  adv.) 

Ohio,  Kuelld — Bids  will  be  received  until  noon,  June  6,  by 
H.  .S.  Dunlop,  Clk..  for  sewers  in  various  streets.  F.  A.  Pease 
Engineering   Co.,   804   Marshall   BIdg.,    Cleveland,   Engr. 

Ohio,  Findlay — City  Council  adopted  resolution  to  install 
sewer  in  Adams  St.  from  Western  Ave.  to  first  alley  east  of 
Portz   Ave.      U.   K.   Stringfellow,   City   Engr. 

Oliio,  Fostoria — See  item  under  "Light,  Heat  and  Power." 

Ohio,  Hamilton — City  Council  will  issue  $18,054  bonds  for 
sanitary  sewers.     Frank  E.  Weaver,  City  Engr. 

Ohio,  Hamilton — City  plans  storm  sewers  in  North  9th 
and  Buckeye  St.  and  sanitary  sewers  in  12  streets  in  East 
Hamilton. 

Ohio,  Marion — City  Council  passed  ordinance  to  construct 
storm  and  sanitary  sewer  on  Wood  St.  from  Davids  St.  to 
TJncapher  Ave.      H.   H.   Noyes,    City   Engr. 

Ohio,  Marion — City  Council  passed  resolution  to  install 
sanitary  and  storm  sewer  in  Quarry  St.  beginning  at  Green- 
wood St.,  thence  west  to  Patterson  St.  and  north  on  Patter- 
son St.  to  George  St.  emptying  into  George  St.  sewer.  E.  S. 
Ault.  City   Engr. 


.Ohio,  .MaMHillon — City  Council  passed  ordinance  to  install 
sewer   in    Cypress   St.    from    Andrew   to   State   St.      H.    McYost. 

City   Engr. 

Ohio,  New  l>hlladel|ihia^City  plans  to  construct  sewer  line 
in  Miller  Alley  between  North  3d  St.  and  North  Broadway. 
George    E.    Arnold.    City    Engr. 

Ohio,  PortMmouth — Bids  will  be  received  about  July  1  bv 
Ralpii  Calvert,  Dir.  of  Pub.  Ser.,  for  sanitary  sewer  system 
at   Hilltop.      Estimated  cost.   $41,476.     J.   E.   Fritz,   City   Clk. 

Ohio,  I  rl>ann — City  will  soon  award  contracts  for  storm 
sewers.      lO.   F.   Sweetman,  City   ICngr. 

Ohio,  UeMt  I'ark — City  sold  $100,000  bonds  for  sewer  con- 
struction.     F.    Feutcher,    City    Clk. 

Ohio,  VounKMtown — City  Council  passed  ordinance  to  con- 
struct sewer  in  Carlyle  St.  between  Clifton  St.  and  point  350 
ft.   west   of   Wirt   St.      F.   M.    Lillie,   City    Engr. 

Ind.,  LoeaiiNport — (Official) — Bids  will  be  received  until 
June  f)  by  Board  of  Public  Works  for  sewer  system  to  drain 
.southeast  se<-tion  of  city  from  5th  St.  to  Spencer  Park  and 
from  Broadway  to  Wabash  River.  Estimated  cost.  $321,000. 
II.   H.  Thompson,   City  Engr.     Noted   Mar.   30. 

111.,  Amboy — Plans  being  prepared  by  citv  engineer  for 
sanitary   sewer    in    west   side. 

111.,  ChicaKo — (Official) — Bids  will  be  received  until  noon, 
June  8,  by  Clerk  of  Sanitary  Sewer  District  of  Chicago,  700- 
910  South  Michigan  Ave.,  for  Calumet  Intercepting  Sewer, 
Contracts  Nos.  5  and  6.  John  McGilen.  Clk.  .Sanitary  Sewer 
District  of  Chicago.      (See  adv.) 

ill.,  Orayville — G.  Courter  and  E.  I.  Farnsworth.  Mt.  Car- 
mel,  retained  liy  Board  of  l>ocal  Improvements  in  connection 
with   proposed   sanitary   sewer   system. 

111.,  .SprinKfleld— Board  of  Local  Improvements  contem- 
plates sewer  in  !Hh  St.     Wade  i:).  Seeley,  City  Engr. 

\Vi«.,  Fond  Du  I.ae — City  plans  to  install  sanitary  sewer  in 
Park  St.  between  6th  and  Sth  St.     J.  S.  McCullough,  City  Engr. 

Wis.,  Milwaukee — (Official) — Bids  will  be  received  by  Sew- 
erage Commission.  City  Hall,  until  2  p.m.,  June  22,  for  con- 
structing extensions  to  intercepting  sewer  system.  John 
H.   Fowles,  Secy.     George  Staal,  City  Engr.      (See  adv.) 

Iowa,  BurlinKton — Plans  being  considered  by  City  Council 
for   sewers.      Estimated   cost,    $20,000. 

Iowa,  Clinton — (Official) — Bids  will  be  received  by  Prank 
W.  Leedham,  City  Clk.,  until  S  p.m.,  June  13,  for  sewer  in  16th 
Ave.     J.  G.  Thorne  City  Engr.     Noted  May  4. 

Iowa,   Oxford   Junction — City    plans   to    install    system. 

Iowa,  AVaterloo — City  plans  to  install  sewer  system  in 
Westfield,  Hagerman  and  Gallowav  Additions.  C.  A.  Roby, 
City    Engr. 

Iowa,  Waverly — Bids  will  be  received  until  5  p.m..  June 
7,   by   H.    R.   Vanderveer,    City   Clk.,    for   sanitary   sewers. 

Kan.,  Hutehin.son — City  plans  to  extend  sanitary  sewers  in 
section  between  Bismark  and  Severance  St.  from"  Sth  to  Sth 
St.  and  in  east  portion  of  Crescent  Park,  east  of  Poplar.  G. 
T.   McLane,   City   Engr. 

Neb.,  Ainsworth — Bids  will  be  received  until  .lune  9  bv  T. 
Ritter,  City  Clk.,  for  -sewers.  Estimated  cost.  $19,000.  Bruce 
&  Standeven,  430  Bee  BUlg.,  Omaha,   Engr.     Noted  May  4. 

S.  D.,  Mitchell — Bids  will  be  received  until  S  p.m.,  June  5, 
by  City  Council,  at  office  of  citv  clerk,  for  lateral  and  trunk 
sewers.     Thomas   Eastcott,   City  Clk.     Noted  May  11. 

N.  D.,  AVahpeton — See   item   under   "Water-Works." 

Mo.,  Carthage — City  plans  to  install  storm  sewer  in  vicin- 
ity of  Garrison  Ave.  and  10th  and  Cedar  St.  Estimated  cost, 
$5,000.      F.   B.  Newton,   City   Engr. 

Mo.,  King-  City — Preliminary  plans  being  prepared  for 
sanitary  sewers.  O.  W.  Stiles,  Bryant  Bldg.,  Kansas  Citv, 
Engr.      N.   K.   Shannon.   Mayor. 

Tex.,  Corsicana — New  plans  being  prepared  for  activated 
sludge  sewage-disposal  plant.  George  A.  Duren.  Citv  Engr. 
Noted    Mar.    30. 

Tex.,  FarnierM\ille — City  contemplates  sewer  svstem.  C. 
W.    Bickley.    Mayor. 

Tex.,  Sehuienberg — Plans  prepared  for  sewer  svstem  and 
sewage-disposal   plant.     G.   Ruseck,   Mayor. 

Tex.,  Sweetwater — City  recently  voted  $50,000  for  sewer 
system  and  sewage-disposal  plant.  M.  H.  Mathes,  Harrisburg, 
Penn.,  Consult.  Engr.     Noted  Oct.  14  and  Mar.  30. 

Tex.,  VVIiitewright — City  plans  4  mi.  of  6-,  8-  and  10-in. 
sewers  and  sewage-disposal  plant.  Election  will  soon  be 
held  to  vote  on  bonds.  O.Neill  &  Son,  Dallas,  Consult.  Engr. 
F.  M.   Eckels,   Mayor. 

Okla.,  Shawnee — Ordinance  pased  for  Sewer  District  No.  60. 
Frank    Roodhouse,    City    Clk. 

Wa.sh.,   Belllngham — See    item    under    "Streets   and    Roads." 

Califs  ^Voodland — Citizens  recently  voted  $6,000  bonds  for 
extending  sewer  system.  C.  E.  Arnold,  Citv  Engr.  Noted 
Apr.   20. 

Bids    In    and    Contracts    Awarded 

Ma.sM.,  Deer  Lsland — (Boston  post  office) — Metropolitan  Wa- 
ter and  Sewerage  Board,  Boston,  awarded  contract  for  out- 
fall sewers  at  Deer  Island,  Boston  Harbor,  to  ROY  H.  BEAT- 
TIE,  INC.,   Fall   River,  at  $39,838. 

Ma.sN.,  Gardner — Contract  for  improving  sewer  svstem 
awarded  to  ROBERT  C.  ALLEN,  Worcester,  at  $7,000.  E.  W. 
Rogers,   City  Engr.     Noted   Mar.   30. 

Conn.,  Hartford' — Contracts  for  Uphill  Sewer  Svstem 
awarded  to  W^  T.  RYAN  CONSTRUCTION  CO.,  Park"  Ter- 
race and  Capitol  Ave.,  at  $30,000  for  Section  A,  to  D'ONFRO 
BROS.,   Fitchburg,  at  $35,992   for  Section   B. 

N.  Y„  New  York — (Borough  of  Brooklyn) — (Official) — Con- 
tract for  temporary  storm  relief  sewer  in  right  of  way 
owned  by  city  located  in  what  was  formerly  Paerdegat  Basin 
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friiiii  lOuHt  ;i7lh  111  Knut  filut  St.  with  tciiipoiiirv  Htoini  ovor- 
tlow  iMitiii... -111111  lit  I'MiitliUHli  iinil  I-'iiMtrr  Ave  iiwumIimI  to  roN- 
fUKTK  MATKKIAI.S  Ct)..  fiSNA  (iiiriM-  Avk.,  lit  »54.S30.  Niiti-tl 
Miiy    IS. 

m.  v..  Nfw  Vork  — (IloiouKli  of  Hi  ooUlyii)  — ((HIliliil)- -Oon- 
ti'iict  fur  riii'iilHliiiiK  ami  IiimIiiIIIiik  ini'rliiiiilciil  >'iiiiliini<>nt  of 
H1-WHK1"  i>iim|ilnK  Hliitloii  lit  Avo.  V  liclwi-on  \Vi<Ht  Idlli  Sf  nnd 
\Vi>Ht  11  111  St.,  StM'tliin  Nil.  3,  Niiiiltnry  luitli'l  hi-with,  Htoiii.  oul- 
li'l  HuwoiH  iiiiil  r<ir<'i'  iiiiiln  111  Av».  V  from  Wi'hI  lllii  St.  iiml 
WcHt  lOlh  St.  ti>Ki'tl)»i'  with  nil  Hiinlliii'V  iiiillt't  niiil  ntni'ir 
Muwi'i'H  mill  roi'<'<<  main.  hi'Wiikk  |iiiiii|ilnK  NtiiMon  iiiiil  all  iiil- 
JiictM  mill  ii|i|uii'li'niiiu'i'H  wlllilii  imirol  uf  liiml  lirtwron  VV<-Ht 
in  iiml  Wi'.Mt  nth  St.  iinil  hclwrrn  Ave.  V  ami  lino  pnralh'l 
Ihrrcwith  ami  200  ft.  hihiIIk-i'Iv  Ihoiofrom  nwiinli'il  to  l.l'I'- 
VKH  a  IlK.MirK.  r.ii4  ISIIIcolt  Su..  Uuffalo,  nt  $64,870.  Noto<l 
Apr.   27  ami   .May    is. 

N.  v..  ^ew  V»rk — (rtorough  of  Manhntinn)  —  (Omclnl)  — 
Contract  for  InHtallInK  Hi'wor  (lraln:iK<-  «y.MliMii  for  linprovln»^ 
ilrnliiiiK*'  of  roofM  nnil  hIii'oIs  of  WohI  WaNlilnnton  .Market 
iiwarilpil    to    IIKUNAUD    K.NUI'P.      Noted    Apr.    13   ami    27. 

N.  v..  Nfw  York — (^oroll^,-h  of  Miinhattnii)  -  -  (Otilclnl)  — 
Contrai-lM  awanleil  for  allt'iallon  liiiiiroviMiii'iH.M  to  siwim.s  In 
ir.lHl  St.  to  .1.  ('.  lUXJIOltS.  .IK.;  PnrU  Ave.  to  PASPAKINI  & 
HKlll,ASIii;  ami  for  rocolvlnjf  buslns  In  llth  Ave.  to  Jt)SI':PH 
J.    HAIDCVIN. 

\.  J.,   I'littTNon — Seo  Item   unrler  "Streets  nnd   Roads. " 

renii.,  llrlilKcvlIlr — Contract  for  Hewers  awarded  to  OTT 
r.ltos.   411    llailnK-ton   Ave.,   PltlsbiirKh. 

Prim..  WII1liiinN|>or« — .T.  MiCaddan  sulimllted  lowest  bid 
for  sewers  In   lllf^h   aiul   Arch  St.     John   I!.  Otto.   City    l•:n^cr. 

OI»lo,  Mhlillptown — Contract  for  sewers  In  various  streets 
iiwarde.l  to  1!I;huy  BROS.,  at  $5,542.  W.  C.  Morrison,  City 
Kn^r.      .Vutc.l    Feb.    10. 

Ohio.  \ewe«m«Tiitowii — Contract  for  sewer  system  nwiirded 
to  SIHLLl*  P.Ui.).S..   i'lltnian,  at  $3S.032. 

Mich..  Knlnniiixoii — (Otilcial) — City  will  construct  sewers 
In  ;u;  .vii  reels  by  day  labor.  Andrew  Lcnderlnk.  City  Engr. 
Noted    May    IS. 

^Ileh.,  OriNknny — Contract  for  sfewer  system  and  sewage- 
disposal  plant  awarded  to  MOUUTSON   &  QUINN. 

III..  Ilonilvllle — Contract  for  tile  drainage  system  awarded 
to   AKTHru   UlRT.   Decatur,   at   $6,714. 

III..  riiloOKro — (Oflkinl) — Low  bids  received  May  18  for 
Calumet  Interceptinpr  Sewer,  (a)  concrete,  (b)  brick  and  con- 
crete as  follows:  Nash  Bros.,  ChicaKo,  (a)  $C3B,1,S4:  (b)  $670,- 
!>36:  V.  .S.  DredKe  and  Dock  Co.,  Chicago,  (a)  $640,323.  (b) 
$640,323;  T.  J.  Forschner  Contracting  Co.,  Lemont,  (b)  $693,- 
22S;  Newman  &  Co.,  Chicago,   (a)  $562,020. 

III.,  Mnywm>i1 — Low  bids  were  received  May  4  for  con- 
structing uncompleted  portion  of  system  of  concrete  and 
vitrified  pipe  sewers  as  follows:  RusscI  &  Aslidown,  Chi- 
cago Heights.  $.''.9,fi63:  William  Davenport,  St.  I'aul.  Minn., 
$62,366;  Marquette  Construction  Co.,  Chicago,  $65,713.  Noted 
Apr.   27. 

WU.,  nelolt — (Official) — Contract  for  sewers  in  various 
streets  awarded  to  SCULLY  &  KOONTZ,  5038  Sunnyside  Ave.. 
Chicago.   111.,   at   $9,662.      Noted   May   18. 

Minn.,  -Vnoka — Contract  for  sewer  svstem  and  sewage- 
disposal  plant  awarded  to  O'NEIL  &  PRESTON,  St.  Paul,  at 
$61,700.      Noted    May    11. 

Knn.,  CJarden  City — Contract  for  sewer  system  awarded  to 
RUCKELL    ENGINEERING   CO. 

Knn.,  Xrodeslia — (Official) — Bids  received  May  15  by  J.  J. 
Carroll.  City  Clk..  for  intercepting  sewer  and  sewage-dis- 
posal works  rejected.     Noted  Feb.  10  and  Apr.  27. 

N.  n..  Park  River — Contract  for  sewer  system  awarded  to 
CARROLL  BROS.,  Grand  Forks.  Estimated  cost.  $25,000. 
Noted  May  4. 

Ark.,  Stutteart — Contract  for  sewers  in  District  No.  2 
awarded  to  MOBLEY  CONSTRUCTION  CO.,  Argenta,  at  $31,- 
000. 

Tex.,  Kerens — Kerens  Sanitary  Sewer  Co.  awarded  con- 
tract for  sewer  system  and  sewage-disposal  plant  to  M. 
GRIFFIN  O'NEIL  &  SONS,  Dallas.  Estimated  cost,  $25,000. 
Noted  Mar.   2  and  May   11. 

I'tnh,  Salt  Lake  City — (Official) — Contract  for  extending 
number  of  sewers  awarded  to  RYBERG  BROS.,  Kearns  Bldg., 
Salt   Lake   City,   at   $8,837.     Noted   May   i. 

GARBAGE 

Proposed  Work 

N.  J.,  Orange — City  Commission  contemplates  garbage  in- 
cinerator.    F.  T.  Crane,   City  Engr. 

Penn.,  New  Cn.stle — Citizens  voted  bonds  for  garbage  dis- 
posal plant.     C.  H.  Milholland,  City  Engr.     Noted  May  4. 

Iowa.  Muscatine — Mayor  appointed  committee  to  investi- 
gate establisliment  of  systematic  garbage  disposal  for  city. 
C.   H.   Young,   City   Engr.,   member  of   Com. 

Tex.,     Santa    Anna  —  City    contemplates    garbage-disposal 

plant.     Lewis  M.  Robertson,   Mayor. 

Bids  In  and  Contracts  Awarded 

Mas.H.,  Sprinfffleld — Contract  for  steel  w^ork  for  Logan  St. 
incinerator  awarded  to  PROVIDENCE  STEEL  AND  IRON 
CO..    at    $2,270.      Noted   Feb.    10. 

STREETS  AND  ROADS 
Proposed  Work 
Mnine,  Lewiston — City   plans  to   extend   Oak   St.   to  Lisbon 
St.     John  A.   Jones,  City  Engr. 

Maine,  Showhegan — City  plans  to  macadamize  Middle  St. 
G.   H.   Webb,   City  Engr. 

2V.  H.,  .Vntrim — Plans  being  considered  by  city  for  paving 
Concord   St. 


y.  If.,  Krnnklln — City  Council  approprlnteld  $10,500  for  now 
hlgliwiiyN. 

MnNx.,  .\nih«TMt — City  uiiproprlated  $10,000  for  Improving 
roail  fioiii  iiieelliig  hoiiHe  on  Pelhiiin  Mill  lo  AmhorHt  Center. 
l''raiiilM   E.    Ii'iirriir,   City    ICiigi'. 

MnMH.,  Dovrr — City  conteinpliiteH  expenditure  of  $7,160  for 
road    work. 

^IMMM.,  Ii'nil  lllvvr — Aldcrmiinlc  Commlttoo  of  IIIghwayH 
recomimiiili  il  that  city  pavo  varlouH  HtroetH  with  niiHBnm. 
E.sllmaliil    lOHt,    $36,250.      Jfihn    Crowther,    City    Clk. 

MnnM.,  Ii'rfillnir  IIIIIh — City  iipjiroprlated  $8,000  for  mnc- 
adainl/.iiig    Miailow   St,      J.    H.    Clark,   Chn.   of   Selectmen. 

MiiMH.,  KKeliliiirir — Highway  Committee  will  reeommind 
flint  illy  appi  (i|irlale  $52.1)00  for  Improving  varlouH  Htrceta. 
G.   H.   Cha.se,    Coiiir.    of   SI.    Dept. 

MaNM.,  Mnrllioro — Plans  being  considered  bv  City  Council 
for  loiislriictiiig  new  street  from  Central  to  Main  .St.  VV.  J. 
Sliniiionds,    City    Engr. 

MaNM..  Mllforil — Massachusetts  Illghwnv  Commission,  Ros- 
ton.  announced  that  it  will  cost  approximately  $16,650  to 
n^Hurface  with  waterbound  macadam  Congress  and  Purchase 
St. 

MaMH.,  Nortlinmpton — City  appropri.-ited  $30,000  for  paving 
various    stnels.       K.    C.    l);ivis.    City    Engr. 

Mbhn.,  SprlnKliflil — City  Will  widen  Arch  St.  F.  H.  Clark. 
City     Kiigr. 

MnMN.,  >\oreoNter — City  plans  to  pave  Main  .St.  P.  A. 
McClure,  City   Engr. 

n.  I.,  Providence — City  Planning  Commission  recommends 
that  Board  of  Aldermen  adoi)t  plan  for  80-ft.  highway  through 
South  Providence  section  between  Eddy  St.  and  Aliens  Ave. 
M.  H.  Bronsdon,  City  Engr. 

It.  I.,  WeHtorly — City  contemplates  expenditure  fif  $15,000 
for  new   highways  including   construction   of  Bradford   Rd. 

Conn.,  Fair  Haven — City  estimates  cost  of  extending  Hous- 
ton St.  at  $30,000. 

Conn..  Hartford — City  plans  to  macadamize  Village  St. 
from  Connecticut  Blvd.   north.      It.  N.  Clark,  City  Engr. 

Conn.,    MyNtIc — City    plans   to   widen    East   Main    St. 

Conn..  Soutltington — Plans  being  prepared  bv  .State  High- 
way Commission.  Hartford,  for  new  road  through  South- 
ington. 

Conn..  Wallingford — Paving  Commission  voted  to  pave 
Church  St.  with  rough  surface  bituminous  pavement,  North 
Main  and  Ward  St.  with  straight  concrete  or  hassam  and 
Curtis  Ave.  with  6-in.  bituminous  pavement.  W.  A.  MacKen- 
zie.   City   Engr. 

N.  v.,  Ail>any — Bids  will  be  received  by  State  Highway 
Commission.  55  Lancaster  St..  Albany,  until  June  7,  for  im- 
proving 84.7  mi.  of  highway  and  for  17  repair  contracts. 
Edwin   Duffey,  Highway  Comr. 

N.  v..  New  York — (Borough  of  Brooklyn) — (Official) — Bids 
will  be  received  by  Lewis  H.  Pounds,  Borough  I'res..  Room  2. 
Borough  Hall,  until  11  a.m.,  June  7.  for  regulating  and  paving 
with  permanent  asphalt  pavement  on  6-in.  concrete  founda- 
tion Canarsie  Lane  from  Flatbush  to  Nostrand  Ave..  East  3d 
St.  from  Ave.  J  to  22d  Ave.,  East  21st  St.  from  Church  Ave. 
to  Albemarle  Rd.,  Kenmore  PI.  from  Ave.  G  to  line  520  ft. 
southerly  therefrom  59th  St.  from  13th  to  14th  Ave.,  63d  St. 
from  19th  to  20th  Ave.,  66th  St.  from  13th  to  New  Utrecht 
Ave.,  80th  St.  from  5th  to  6th  Ave.,  regulating  and  paving 
with  preliminary  asphalt  pavement  on  5-in.  concrete  founda- 
tion Livonia  Ave.  from  Ames  to  Hopkinson  Ave..  West  30th 
St.  from  Surf  Ave.  to  line  about  360  ft.  south  of  Surf  Ave., 
regulating  and  repaving,  including  the  restoration  of  pave- 
ment, etc..  removed  and  damaged  by  J.  F.  Cogan  Co.  in  con- 
nection vv'ith  construction  of  sewer  in  Conselyea  .St.  from 
Humboldt  St.  to  Graham  Ave.,  etc..  in  North  12th  St.  from 
East  River  to  Union  Ave.,  Union  Ave.  from  North  12th  St.  to 
Roebling  St.,  Richardson  St.  from  Union  to  CJraham  Ave., 
Graham  Ave.  from  Richardson  to  Conselyea  St.  and  (jonselyea 
St.  from   Graham  Ave.   to   Humboldt   St. 

N.  Y..  Norwieli — (Official) — Bids  will  be  received  by  Com- 
mon Council  until  June  13  for  paving  Rexford  St.  C.  E. 
Harris,   City   Engr.      (See  adv.) 

N.  J.,  Bloomfield — (Official) — Bids  will  be  received  by  R.  P. 
Davis,  Town  Clk.,  until  8  p.m.,  June  5.  for  improving  Glen- 
wood  Ave.  and  Cross  and  Hill  St.     E.  Baechlin,  Town  Engr. 

N.  J..  Red  Rank — (Official) — Bids  will  be  received  by  Bor- 
ough of  Red  Bank  until  8  p.m..  June  5.  for  reinforced-concrete 
pavement  on  Bridge  Ave.     A.  C.  Harrison.  Borough  Clk. 

N.  J.,  Trenton — (Official) — Bids  will  be  received  by  Board 
ct  Chosen  Freeholders  of  Mercer  County,  Mercer  County 
C  urt  House,  until  2:30  p.m..  June  13,  for  resurfacing  Law- 
renceville-Princeton  Rd.  in  Lawrence  and  Princeton  Town- 
ships, Mercer  County,  with  bituminous  concrete  and  brick 
surface  upon  macadam  and  concrete  foundation.  T.  Tobish, 
County  Engr.     Noted  Apr.   20.      (See   adv.) 

N.  J.,  ITnion  Hill — Bids  will  be  received  by  City  Council 
until  June  5  for  repaving  8  streets  with  asphalt.  John  R. 
Bowe,  City  Engr.     Noted  JVIay  11. 

Penn.,  Cresson — (Official) — Bids  will  be  received  at  office 
of  Borough  Secretary  until  8  p.m..  June  19,  for  paving  with 
vitrified  brick  on  concrete  base  or  with  a  two-course  pave- 
ment of  concrete  portions  of  Kevstone.  Ashcroft  and  Powell 
Ave.  and  2d  and  3d  St.  D.  W.  Dillman,  47-49  Altoona  Trust 
Bldg.,  Altoona,  Engr.      (See  adv.) 

Penn,,  Montour.sville — Citizens  recently  defeated  $30,000 
bonds  for  paving  Broad  St.     Noted  Apr.  20. 

Penn.,  Mt.  Jewett — Bids  will  be  received  by  A.  O.  Lantz. 
Borough  Secy.,  until  5  p.m.,  June  5,  for  grading,  curbing  and 
paving  2  sections  of  Main  St. 

Penn.,   Sharon — See   item  under   "Sewers." 

Penn.,  Washington — Bids  vi'ill  be  received  by  Commission- 
ers of  Washington  County,  Washington,  until  June  26,  for 
constructing  number  of  roads  with  brick  or  concrete  wearing 
surface. 
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Md.,  Cumberland — (Official) — Bids  will  be  received  by 
Mayor  and  City  Council  at  oltice  of  City  Clerk  until  9:30  a.m., 
Jun(>  3,  for  paviiiK  and  otherwise  improvlnK  streets  of  city. 
Ralph  Li.  Uizer.  City  Engr.      (See  adv.  May  25   issue.) 

Vn.,  Iu'.\lnKton — Election  will  be  held  June  20  in  Uock- 
bridno  County,  Lexington  Magisterial  District,  Lexington,  to 
vote  on  $10,000  bonds  for  improving  6  mi.  of  roads.  Address 
County  Clerk. 

Vn.,  I..yiichbiirii; — (Official) — Bids  will  be  received  at  41 
Medical  I'.ldg.,  Lynchburg,  until  noon,  June  12,  for  about  24 
mi.  of  l)ilumirious  macadam  road  and  0  mi.  of  water-bound 
macadam  road  in  Campbell  County.  G.  P.  Coleman,  Kich- 
mond,    V'a.,   State   Highway   Com.      (See  adv.) 

Va.,  Illchmond^ — City  appropriated  $75,000  for  boulevard 
to  be  known  as  Ginter  Park  Highway.  C.  E.  Boiling,  City 
Engr. 

Vn.,   West   Point — See   item   under   "Water-Works." 
^V.  Va.,   ClarkNliiire — (Oflicial) — Election  will  be  held   June 
20  in  Harrison  County  to  vote  on  .$200,000  bonds  for  road  work 
in     Simp.son     District.       Address     County     Clerk,     Clarksburg. 
Noted    May   IS. 

>v.  Vn.,  Grnfton — Bids  will  be  received  by  City  Commission 
until  June  12  for  approximately  1,300  sq.yd.  brick  paving. 
C.    W.    Chadduck,    Comr.    of   St. 

AV.  Vn.,  Key.ser — Election  will  be  held  June  24  in  Mineral 
County.  New  Cieck  District,  to  vote  on  $200,000  bonds  for 
road   work.     Addie-ss  County  Clerk,   Keyser. 

W.  Vn.,  I'eterNliurK — Bonds  for  $125,000  voted  by  Grant 
County    for    road    work.      Address    County    Clerk,    Petersburg. 

W.  Vn.,  Speneer — Citizens  of  Roane  County,  Walton  Dis- 
trict, voted  $208,000  bonds  for  road  work.  A.  D.  Williams. 
Morgantown,  Ch.   Rd.  Engr.     Noted  Apr.  27. 

M.  C,  KlnHton — Commissioners  of  Lenoir  County  plan  to 
call  election  to  vote  on  $300,000  bonds  for  road  work.  Address 
County   Clerk,   Kinston. 

N.  C,  Kinston — Bids  will  be  received  by  Commissioners  of 
Lenoir  County  until  June  5  for  about  32  mi.  of  sand  clay 
roads.     R.  P.  Churchill,  Kinston,  Chn. 

N.  r.,  IMttNboro — Bonds  for  $10,000  recently  voted  by 
Chatham  County,  Haw  River  Township,  for  road  work.  Ad- 
dress  County   Clerk,    Pittsboro.      Noted    Apr.    27. 

Fin.,  SnndfortI — Bids  will  bo  received  by  E.  A.  Douglas, 
Clk,  of  Circuit  Court,  Sandford,  until  10  a.m.,  June  10,  for 
grading  and  paving  with  l)ricl<  Rol)in.'!on  Springs,  Oviedo 
Junction,  Sandford-Geneva  and  Sanford-Wekiva  Rd.  and  9,075 
sq.yd.  of  streets  in  city  of  Sanford.  Bids  will  also  be  received 
on  curbing  and  bridges.  G.  R.  Ramsey,  People's  National 
Bank   Bldg.,   Orlando,   Highway   Engr. 

AIn.,  Bny  Minette — Bids  will  be  received  by  Board  of 
Revenue  and  Road  Commissioners  of  Baldwin  County,  Bay 
Minette.  until  July  1,  tor  its  portion  of  Delta  Highway  con- 
necting Baldwin  and  Mobile  Counties.  J.  M.  Garrett,  County 
Rd.  Engr.     Noted  Nov.   IS  and  Feb.  3. 

Miss.,  Acliemian — Election  will  soon  be  held  in  Choctaw 
County  to  vote  on  $25,000  bonds  for  macadam  and  sand  clay 
roads.     Address  County  Clerk,   Ackerman. 

Mis.s.,  Lnurel — Road  District  No.  2,  Jones  County,  voted 
$100,000  bonds  for  road  work.  P.  H.  Bush,  Ellisville,  County 
Superv.      Noted   Apr.    20. 

Miss.,  Louisville — Bids  will  be  received  by  B.  M.  McCully. 
County  Clk.,  Louisville,  until  11  a.m..  June  5.  for  sand  clay 
roads  in  Townships  Nos.  14  and  15.  G.  E.  Hauser,  Columbus, 
Ohio,   Engr.  

La.,  .\iexandria — Bonds  for  $30,000  voted  by  Rapids  Parish! 
Road  District  No.  10,  for  road  work.  Address  Clerk,  Police 
Jury,    Alexandria. 

Ln.,  Cousliattn — Bonds  for  $30,000  voted  by  Red  River 
Parish.  Road  District  No.  3,  for  road  from  Coushatta  to 
Crichton  to  connect  with  road  from  Crichton  to  Shreveport. 
Address   Police  Jury,   Coushatta. 

Ln.,  JenninsTK — City  sold  $500,000  bonds  for  highways  in 
Jefferson  Davis  Parish.     Noted  Mar.   2. 

Ln.,  IVew  Orleans — City  Council  petitioned  to  pave  South 
Peters  St.   from   Canal   to  Julia  St.     W.  J.  Hardee,   City   Engr. 

Ln.,  New  Orleans — Bids  will  be  received  by  Highway  De- 
partment of  .State  Board  of  Engineers.  New  Orleans,  until 
June   5,   for   13.4   mi.    of   gravel   roads   in   Bossier   Parish. 

Tenn.,  Krwin — Unicoi  County  recently  voted  $100,000  bonds 
for  grading  about  34  mi.  of  road.  T.  C.  Hensley,  Erwin,  Supt. 
of  Rds.      Noted   Jan.   20   and   Apr.   20. 

Tenn.,  Huntington — City  plans  to  construct  1  mi.  of  con- 
crete  sidewalks. 

Tenn.,  Lenoir  City — Plans  lacing  considered  by  city  for 
paving  principal   streets. 

Ky.,  Hartford — Citizens  of  Ohio  Countv  recentlv  defeated 
$300,000  bonds  for  roads  and  bridges.  O.  H.  Taylor,  Secy. 
Good   roads.  Assoc.     Noted  Mar.   23. 

Ky.,  Versailles — Commissioners  of  Woodford  County,  Ver- 
sailles, plan  to  surface  with  asphalt  section  of  Prank  fort 
Turnpilie   outside   city   limits    of   Versailles. 

Ohio,  .\Iiinnee — City  Council  passed  resolution  to  improve 
South  St.  l)v  grading,  draining,  curbing  and  paving  with  brick 
blocks.      W.   Shidler,   City   Engr. 

Oliio,  .Vshland — City  Council  passed  resolution  to  improve 
Miller  St.  from  north  line  of  Cleveland  Ave.  to  south  line  of 
Sth  St.      R.  It.  Conn,  City  Engr. 

Ohio,  Asbtnbuin — ^City  will  pave  Ann  St.  from  Prospect  to 
Depot  St.  and  Depot  St.  from  Ann  to  Station  St.  L.  A.  Amsden, 
City  Engr. 

Oliio,  Cineinnnti — (Official) — Bids  will  be  received  by 
Board  of  Commissioners  of  Hamilton  County,  Cincinnati,  until 
noon,  June  !),  for  resurfacing  Hillside  Ave.  from  Anderson 
Perry  Rd.  to  Cleves  and  Warsaw  Pike,  except  that  portion 
within  the  citj^  in  Delhi  Township.  Albert  Reinhardt,  County 
Clk. 


Ohio,  Cincinnati — (Official) — Bids  will  be  received  by 
Board  of  Commissioners  of  Hamilton  County.  Cincinnati,  until 
noon,  June  9,  for  resurfacing  Wooster  Pike  from  Eastern 
Ave.  to  I'lainville  Pike,  Columbia  Township.  Albert  Rein- 
hardt,   County    Clk. 

Ohio,  Dayton — City  Council  passed  resolutions  to  improve 
Oxford  Ave.  from  .'ialem  Ave.  to  Broadway,  Manhattan  Ave. 
from  Salem  to  Richmond  Ave.  and  alley  north  of  Pountain 
Ave.  from  alley  west  of  Main  St.  to  Richmond  Ave.  F.  O. 
Eichelsberger,   City    Engr. 

Ohio,  Dayton — Bids  will  be  received  by  J.  E.  Barlow,  Die. 
of  Pul).  Ser.,  until  June  6,  for  Improving  Main  St.  from  5th  St. 
to  Jtiver  Bridge.  Estimated  cost.  $102,000.  P.  O.  Eichels- 
berger.  City   Engr.     Noted   Jan.   27   and   Feb.   3. 

Ohio,  PIndiny— (Official)— Bonds  for  $98,306  sold  for  road 
work  in  Hancock  County.  J.  N.  Traxler,  Findlay,  County  Audr. 
Noted    May    IS. 

Ohio,  Fletcher — Commissioners  of  Miami  County,  Troy, 
passed  resolution  to  effect  that  county  would  assist  City  of 
Fletcher  to  pave  with  macadam  that  part  of  Piqua-Urbana 
Kd.  lying  within  corporation.     Estimated  cost,  $6,000. 

Ohio,  Franklin — City  plans  to  award  contract  for  paving 
about  %  mi.  of  Dixie  Highway  about  July  15.  Estimated  cost, 
$25,000.      G.   W.   Riley.   City   Engr. 

Ohio,  Hamilton — City  Council  plans  $5,000  bond  Issue  for 
street   improvements.     Prank   E.   Weaver,   City   Engr. 

Ohio,  Ironton — Commissioner.s  of  T.,awrence  Countv  will 
soon  award  contract  for  road  work  estimated  to  cost  $"30,000. 
W.  H.  Crawford,  Ironton,  County  Audr.  Noted  Mar.  16  and 
May    4. 

Ohio,  Lorrain — City  Council  passed  resolution  to  improve 
East  Erie  Ave.  from  east  end  of  viaduct  to  east  line  of  Colo- 
rado Ave.  by  grading,  draining,  curbing  and  repaying.  C.  M. 
Osborne,   City   Engr. 

Ohio,  Marysville — Bids  will  soon  be  received  for  grading 
and  macadamizing  Ash  St.     K.  B.  Harbey,   Engr. 

Ohio,  Mt.  Vernon — City  Council  passed  ordinances  to  im- 
prove McKenzie  St.  from  High  to  Haintramck  St.,  Park  and 
Ridgely  St.  from  Burge'Ss  to  Gambler  St.,  Burgess  St.  from 
Main  to  Sandusky  St.  and  Sugar  St.  from  Main  to  Park  St. 
w.  C.  Anderson,  City  Engr. 

Ohio,  Napoleon — City  plans  to  improve  East  Maumee  Ave. 
N.   O.  Hudson,   City  Engr. 

Ohio.  Newnrk — City  Council  passed  resolution  to  improve 
.South  Cedar  St.  from  East  Main  St.  to  Eastern  Ave.  C.  H. 
Wells,   City  Engr. 

Ohio,  Nlles — Bids  will  be  received  by  H.  A.  Burgess,  Dir. 
Pub.  Ser.,  until  noon.  June  5,  for  Improving  2d  St.  from  Brown 
to  Ward  St.     H.  W.  Turner,  City  Engr.     Noted  May  25. 

Ohio,  Norwood — City  Council  passed  resolution  to  improve 
Rideway  Ave.  from  Maple  to  Elm  Ave.  J.  D.  Schmidt,  City 
Engr. 

Ohio,  Salem — Resolution  passed  by  City  Council  for  im- 
proving Franklin  Ave.  from  west  curb  line  of  Broadway  to 
east  curb  line  of  Depot  St.  by  paving  with  brick  and  concrete. 

B.  M.    French,    City    Engr. 

Ohio,  Salem — City  Council  passed  resolution  to  improve 
Its  alley  south  of  East  High  St.  between  east  curb  line  of 
(Jarfield  Ave.  and  west  curb  line  of  Vine  St.  B.  M.  French, 
City   Engr. 

Ohio,  Toledo — City  plans  to  improve  Collingwood  Ave.  be- 
tween Nebraska  and   Indiana  Ave.     H.  McKechnie,  City  Engr. 
Ohio,  irpper  Sandusky — (Official) — Bids  will   be  received   by 

C.  U.   Read,    Village   Clk.,   until   noon,   June   12,    for   improving 
Hazel  St. 

Ohio,  AVest  Park — Bids  will  be  received  bv  Fred  Feuch- 
ter,  Clk.,  until  noon,  June  27,  for  sale  of  $34,688  bonds  for 
improving  West  Park  Blvd. 

Ohio,  Yonngstown — City  Council  passed  ordinance  to  im- 
prove Pairview  and  Hoffman  St.  between  Glenwood  Ave.  and 
Mercer  St.      P.  M.   Lillie,   City  Engr. 

Ohio.  Zanesville — (Official) — Bids  will  be  received  by  W  W 
Roach,  Dir.  of  Pub.  Serv.,  latter  part  of  July,  for  paving  with 
brick  and  reinforced-concrete  portions  of  St.  Louis,  East 
Adair,  Moorhead,  Convers,  Myrtle,  Pore.^ft  and  Prospect  Ave 
and  6th,  4th,  Clover,  South,  Osage,  Pine  and  Sheridan  St 
and  Peters  Alley.  Estimated  cost,  $100,000.  C.  R.  Spence 
City  Engr.     Noted  May  18. 

Ind.,  Columbus — City  plans  to  repave  number  of  streets. 
Estimated  cost  between  $50,000  and  $75,000.  George  Rader, 
City  Engr. 

Ohio,  Znnes^-ille — Bids  will  be  receive4  bv  citv  about  June 
15  for  paving  Pine  St.  from  >Vest  Main  St",  to  "290-ft.  north 
of  Shelby  Ry.     Carl  Spencer,  City  Engr.     Noted  May  4  and  18. 

Ind.,  KIkhart — Board  of  Works  petitioned  to  pave  South 
nth   St.   between  Hickory  St.  and  Lusher  Ave.      L.   M.   Russell, 

City   Engr. 

In«l.,  HuntiniB;ton — (Official) — Bids  will  be  received  by 
Board  of  Public  Works  until  7:30  p.m.,  June  5,  for  paving 
Wilkerson  St.  and  alley  between  Warren  and  Guilford  St. 
and  for  sewer  in  Jefferson  and  Vine  St.  Paul  E.  Latchen.  City 
Engr.     (See  adv.) 

Ind.,  Seymour — Commissioners  of  Brownstown  County 
plan  to  a>vard  contract  for  paving  2  highways  out  of  city 
with  concrete  in  July. 

Ind.,  Shelbyviile— County  Treasurer  sold  $7,760  bonds  for 
road  work  in  Shelby  County. 

Ind.,  South  Ilend — City  will  improve  Morris  St.  from 
Prairie   to   Ewing  Ave.      P.   J.    Anderson,   City   Engr. 

Mich.,  Pontia< — (Official) — Bonds  for  $250,000  recently  sold 
for  road  improvements  in  Oakland  Countv.  p.  B.  Babcock, 
Pontiac,    County    Clk.      Noted    Apr.    20   and   May    18. 

III.,  Kast  St.  liouls — Board  of  Local  Improvements  con- 
templates paving  Missouri  Ave.  from  Relay  Depot  to  10th  St. 
E.    F.   Harper,   City    Engr. 
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III..  Ilurkforil      KoiiKl  of  I.imiiI    Iiiii>i  ovi-iiiiMitM  |>Iiiiih  lo  puvu 
North   Avon  .><t.   from  Sim.'   lo  .'^chooi   SI.   Willi   iimciKliiin.      KmII- 
limlcil  I'oHt.   is. SIM).      I'MwIii   .Mulii,  City    IOiiki'. 

ill..  <4|irinKllrl<l  ( i  "Ulcliil »-  IIIiIm  will  lir  rr.t-i  vtil  ii.V  Coill- 
iiilHttloiii'i  of  SiK'i'lM  iiiiil  I'lil'llr  liiipi'ovi'iiii'iitH  iilioilt  Auk.  H 
for  imvlnK  anil  .  url.liin  Mlll.r  St.  from  7lli  to  i:Uti  St.  wltli 
l.rlik.  KMlliimt.'.l  i-ont.  »7tt.(iBn.  \V.  D.  S<««-I...v.  <Mt.v  Knur. 
NotftI    Mii>     II 

III..  »i>rlii|illcl<l  (inncliil)— t'U.v  will  r<-iclvo  IiIcIh  ulioiit 
S.'pl.  iiilnr  lor  |i;ivlii>f  »'ii r|irnlrr  St.  from  7tli  to  l^th  St. 
Wmlr   l>.  Sc.liy.  City    Knur.      Notiil   Miiy    11. 

III..  Slrrllnir— llldM  will  l>.'  r<('»'lvc<l  l>y  Hoy  liner,  Town 
I'lk..  uiilll  ,1(111. ■  7.  for  2ti.S0:i  Mn.yil.  lirli-U  |>iivln({  on  Mli.-olii 
lllnliwav  V  N  TanK.-tt.  MorrlHon.  I'oiinty  Sui'l.  of  lUnh- 
wayH.      Not.il    .\|ir.    21   and    May    4. 

WIk..  l.nalyKmltli — CItv  .■onti'inplutOH  pavlriK  »t«viTnl  l>loiUn 
of   l.iislM.HN  .ll.slrl.t   with   .■on<ri«t«v 

\\l«..  MnillKon  lU.lH  will  ho  r«'c«lvfd  by  O.  S.  NorHiiiatj. 
CItv  elk.,  until  r.  pin.  Jiiiu-  7,  for  I!. 000  sq.yd.  ircnHotc  block 
liavlim'.      10.    10.    I'arki'r.   Cliy    lOnnr. 

WIb..  <»«hkoi«h— IMd.s  will  be  roc.Mvi-d  by  Hoard  of  I'liblli- 
Work.-f  until  III  u.in..  .Mm.-  17.  for  navluR  IBth  St.  .iiiil  i.raiKl 
Ave.    with   iiia.adam.      ().    II.    Kandall,   City    lOuRr. 

I<>»n.  AtiH-ii— City  cont.-mpbit.'H  exp.-ndltur.'  of  $.100,000  for 
paving,   cur!. Ink'  ami   Kiitt.-rliiK   diirliiK   year. 

linvn.  \v.M-ii  -CItv  platiH  to  pave  portions  of  several 
.str.-.t.s.      II     .\.    How.'.    Mayor. 

lonii.  \iiiliilioii — Cltv  contemplntes  I'xpendlturi-  of  $17,000 
for    pav.-d    roMd    from    city    lo    Atlantic    Oemet.'ry. 

I..«n.  IlrlU  -(CltllciaD— HId.M  will  be  received  by  .).  K.  Ver- 
rall  Town  flk  .  about  .lune  29  for  2fi,600  yd.  pavln>?  and  l.'i.riOO 
ft.  of  cuiliinu  Th.-odore  S.  Pelny.  Preston,  Consult.  lOnKr. 
Noteil  .\pr.   ti  and   M.iy   l.s. 

lown.  Oilnr  KnitlilH — Bids  will  soon  be  received  by  city 
for  about  1  l.r.OO  lln.ft.  of  curblUK  and  KUtterlnK.  T.  McCauley, 
City   lOimr. 

lown.  nnkota  City— (Oftlclal)— Bids  will  be  received  by 
J.  O.  nevlne.  Countv  .\udr..  Humboldt  County,  until  2  p.m., 
June  S,  for  improving  roads  In  Vernon,  Delana.  Avery,  Nor- 
way. Beaver  and  ("orintb  Township.  H.  N.  Lagreid,  First  Na- 
tional  Bank,  Humboldt,  County   KtiKr. 

■  own..  Hew  .lloliirN — Citv  plans  to  construct  Valley  Bluff 
Blvd..   about    15   ml      lOstimatcd   cost,    $250,000. 

lown.   Kldoii^Clty   plans   to  pave  about   2   mi. 

■  own.  ^Inrlon — City  Council  passed  resolution  to  pave 
v.irious    stnets. 

lown.  Knox%lIlc — (Official) — All  bids  received  May  23  for 
about  2  mi.  of  street  pavinK  rejected.  New  bids  will  be  re- 
ceived until  2  p.m..  June  6.  P.  M.  Black.  City  Clk.  M.  G. 
Hall,  Centerville,  City  Ensr.     Noted  Apr.  27  and  May  18. 

lown,  Sheldon— Citv  Council  passed  resolution  to  pave  2d 
Ave. 

Minn..  nulTnln — Bids  will  be  received  by  Commissioners  of 
Wipht  County  until  1  p.m.,  June  6,  for  grading  and  graveling 
state  roads.     John  A.   Bt'rg.   County  Audr. 

Minn..  Duluth — Bids  will  soon  be  received  by  Commissioner 
of  Public  Works  for  paving  20th  Ave.  Estimated  cost,  $8,689. 
L.   Avers.  City   Rngr. 

Minn..  MinnenpollM — City  Council  passed  resolution  to  con- 
struct artificial  stone  sidewalks  on  various  streets.  P.  W. 
Cappelin.   City  Engr. 

Minn..  Mlunenpolis — Bids  will  be  received  by  A.  P.  Erick- 
son.  Audr.  of  Hennepin  County,  Minneapolis,  until  11  a.m., 
June  5.  for  paving  Road  No.  31.  St.  Anthony  Township,  with 
concrete. 

Minn.,  Rochester — City  contemplates  paving  North  Broad- 
way with   tarvia  on   concrete   base.     J.  C.  Utton.   City  Engr. 

Minn.,  Thief  River  FmHs^ — (Official) — Bids  will  be  received 
bv  Board  of  Commissioners  of  Pennington  County,  Court 
H'ouse,  Thief  River  Falls,  until  2  p.m.,  June  15,  for  County 
Job   No.    4.      T.    P.    Anderson,    County   Audr. 

Knn.,  Pnrsons— Citv  Council  passed  ordinance  to  improve 
Corning  Ave.  Iving  between  east  line  of  26th  St.  and  east  line 
of  27th   St.      F.   W.   Frye.   City  Clk. 

Kan,,  I»ittsl»urK — Resolution  passed  to  pave  Smelter  Ave. 
from  nth  to  20th  St.  and  Pine  St.  from  Kansas  to  Forest  Ave. 
L.  E.  Curfman.   City  Engr. 

IVeb.,  Aurora — City  plans  to  pave  Ij.  M  and   12th  St. 

N.  D.,  Grand  Forks — Bids  will  be  received  until  June  5  by 
W.  H.  Alexander.  City  Audr.,  for  50,000  yd.  concrete  paving. 
Noted  Apr.   13. 

N.  D.,  Oakes — Bids  will  be  received  until  2  p.m..  June  12, 
bv  Hudson  Township  Board,  for  grading  various  sections. 
W.  W.   Denning,   Clk. 

Mont.,  Rillin!;.^ — Bids  will  be  received  by  E.  M.  Snecken- 
berger.   City   Engr..    until   June   5,   for   10.000    sq.yd.   of   paving. 

Mint.,  Denton — Citv  plans  to  lay  large  amount  of  cement 
sidewalks.     A.   C.   Birkland.    Lewiston,   Engr. 

Mont.,  Dillon — Bids  will  be  received  by  H.  G.  Rodgers,  City 
Clk.,  until  8  p.m.,  June  9,  for  laying  cement  walks,  crossings 
and  curbs. 

Mont.,  Helena — Plans  being  considered  for  paving  6th  Ave. 
from   Main   to  Allen   St.     J.   D.   McLeod,   City   Engr. 

Mont.,  Laurel — Bids  will  be  received  by  city  until  8  p.m., 
June  6.  for  4.625  lin.ft.  of  sidewalk,  350  ft.  of  curb,  8,710  ft. 
of  concrete  sidewalk  and  153  sq.yd.  of  excavation.  O.  H. 
Bundy.   City  Clk. 

Mo.,  Bloomfield — Stoddard  County  contemplates  voting  on 
$1,000,000  bonds  for  permanent  roads.  M.  W.  Cooper,  Bloom- 
field,  County  Judge. 

Mo.,  Fulton — Citv  will  pave  "West  6th  St.  from  west  line  of 
Jefferson  St.  to  east  line  of  6th  Ave.  with  asphalt  or  tarvia. 
F.  E.   Baker,   City  Engr. 


Mu..    <ir<M-nlU-l<l--l01i'('tl<iii     will     Hoon     be     li.lil     lo     vol.'     on 
125.0110    h.inilH    f.ir    liiipi.ivliiK    roa.lH    111    lia.l.'    ('niiiily.      ThoinaH 
K.   M. •Conn.  11.   I  ir.iiill.lil.    lOiiKr. 

Mo.,  l.llnTty— Clf y  Council  naHMi-d  rcHolullon  to  Ki'ade  and 
pav.'  lioiilpliMii  St.  from  MkIiI  liiirne  to  .MIn.soiiiI  St.  and  MIh- 
Mourl  SI.   fi..iii   Mill  and   Doniphan  St.      10.   K.  Carter,  City   lOngr. 

Mo..  Monett  Monelt  Special  Koad  DiMtrlct  roceiilly  Mold 
$6(1.0110  iDoilr.  lor  road  liiiproveini'ntH,  W.  II.  Fly,  'Comr, 
Not.'.l    Apr.    13. 

M»..  Otr.nrk  Cltlz.'nH  will  Hoon  vole  on  $40,000  bondM  for 
roa.l    w.irli.      Not.il    l''el).    3. 

M«.,  St.  «  hnrloN  HIiIh  will  !).•  received  bv  A.  Itlnke.  County 
Illnhway  lOiiHr..  SI.  Charl.H.  unlll  June  12  for  6.800  ft.  of 
t.  If. nil    r.iailH.       lOMtlinat.'d   <'OMt,    $7,NX0.      Noted    May    4. 

Mo.,  St.  I'iMir — CltlzePH  will  soon  vote  on  $15,000  bon'ls  for 
road    lni|ir.ivein.'nt.s.      ().    10.    MeyerHi.ek,    Union,    Cuinty   JikIko. 

Ark..  'I'fxarkniin — City  will  exi.end  about  $150,000  for 
pavliiK    all    r.  sldince   slre.-tH   on    AikariH.'iH   wide. 

'IV».,  DnIInN — Press  ri'ports  Btale  property  owners  plan  t'l 
pave    Hr.xiklyn    Ave.    between    Beckley   und    Adams  .St. 

'IVx.,  lliillnM — City  will  grade  Zungs  Blvd.  and  Bishop  Ave. 
H.    Mos.l.y.    City    lOngr. 

Tfx.,  101  I'uHo — City  will  pave  North  Stanton  St.  from  Rio 
Grande  to  Blacker  St.  .lame.s  Gladding,  City  Engr.  Noted 
Feb.  17. 

Tex.,  FrnnkMton — Election  will  soon  be  held  In  Anderson 
County  to  vot.'  on  $100,000  bonds  for  road  work.  y^ddress 
County  Cl.rk.    Palestine. 

Tex.,  Ilniletlvllle — Bids  will  soon  l)e  received  by  County 
(Commissioners'  ('.nut.  Hallettville,  for  improving  roads  be- 
tween Yoakmn  ;ind  Sweet  Home.  About  $50,000  available  for 
work. 

Tex.,  IllgKinN — Citizens  voted  $60,000  bonds  for  road  work. 
Noted   Miiy   4. 

Tex.,  fylpMcomb — I.,lpscomb  County  voted  .$75,000  bonds  for 
road   work.      Address   C^ounty   Clerk,   Ijipscomb. 

Tex..  IVeeheH — Election  will  soon  be  held  in  Anderson 
County  to  vole  on  $75,000  bonds  for  road  work.  Address 
County   Clerk,    Palestine. 

Tex..  Vernon — Cit.v  plans  to  call  election  to  vote  on  bonds 
for  paving  16  blocks. 

Tex.,  WIehltn  Falls — City  plans  to  lay  about  20,000  sq.yd. 
of  concrete  pavement  and  6,000  ft.  of  concrete  curbs.  Esti- 
mated cost.   $25,000.     L.  C.  Hinckley,  City  Engr. 

Okla..  Antlers — City  sold  $45,000  bonds  for  road  work. 

Okln.,  Commerce — Citizens  will  soon  vote  on  $45,000  bonds 
for   road    work. 

Okln.,  VVnurikn — Jefferson  County,  Earl  Township,  voted 
$25,000  bonds  for  road  and  bridge  work.  Address  County 
Clerk.  Waurika.     Noted  Apr.  20. 

Idaho.  Illaekfoot — Citizens  voted  $22,200  bonds  for  improv- 
ing streets  in  District  No.  IS.  R.  S.  De  Kay,  City  Clk.  Noted 
Apr.  13. 

Idaho.  Idaho  Falls — Board  of  Public  Works  contemplates 
paving  Fairfield  Ave.  from  34th  St.  to  Woodland  Ave.  with 
asphalt.     B.  J.  T.  Jeup,   City   Engr. 

I'tah.  Park  City — Plans  being  prepared  by  A.  E.  Christen- 
sen.   Engr.,   for  paving  Main  .St. 

Ariz.,  FIag.staff — Citizens  of  Coconino  County  defeated 
$250,000   bonds   for   road   work.      Noted   Dec.   16   and   Apr.   6. 

\Vash.,  .\berdeen — Plans  being  considered  by  city  for  14 
blocks  of  paving  on  Market  St.     L.   D.  Kelsey,  City  Engr. 

AVash.,  Vancouver — Bids  will  soon  be  received  by  Commis- 
sioners of  Clark  County,  Vancouver,  for  highway  work  esti- 
mated to  cost   $30,000.     W.   A.   Schwartz,   County   Engr. 

Calif.,  Albany — No  bids  were  received  by  city  for  street 
work  and  work  will  be  readvertised. 

Calif.,  Bakersfield — Bids  will  be  received  by  Board  of 
Supervisors  until  10  a.m.,  June  8,  for  grading,  paving,  con- 
structing bridges  and  culverts  on  Division  6,  McKittrick- 
Maricopa   Rd.      P.   E.   Smith,  Bakersfield,    Clk.    of   Bd. 

Calif..  Bakersfield — Bids  will  be  received  by  Board  of 
Supervisors  of  Kern  County.  Bakersfield.  until  10:30  a.m., 
June  8,   for  section   of  Bakersfield-Mojave  Highway. 

Calif.,  BakerKfield — -Plans  being  prepared  by  A.  Ray,  City 
Engr.,   for  paving   2   mi.   of   17th   St.      Estimated   cost,   $100,000. 

Calif.,  Hanford — City  plans  to  pave  several  streets  with 
asphaltic    macadam.      E.    Lynch,    Glendale,    Engr. 

Calif.,  Oakland — Bids  will  be  received  by  L,.  W.  Cummings. 
City  Clk..  until  June  8,  for  grading,  curbing,  guttering  and 
constructing  oiled  macadam  pavement  on  East  15th  St.  P.  P. 
Brown,   City   Engr. 

Calif.,  Taft — Bids  will  be  received  by  Board  of  Supervisors 
of  Kern  County.  Bakersfield,  until  10  a.m.,  June  8,  for  grading 
and  constructing  culverts  on  7.45  mi.  of  highway  from  Taft 
northwesterly. 

Calif.,  Vallejo — City  contemplates  expenditure  of  $66,000 
for  paving.     T.   D.  Kilkenny,   City  Engr. 

Ont,  Gait — City  plans  to  pave  Eric  Ave.  from  Tail  Race 
to   city   limits.      Joseph   McCartney,    City   Clk. 

Ont..  Toronto — Board  of  Works  plans  to  pave  Spratt,  Saw- 
den.  Stanton  and  Hastings  Ave.  south  of  Gerrard  St. 

Ont.,  Welland — Minister  of  Public  Works  advised  A.  Cooper, 
County  Clk..  that  county  may  expend  $100,000  on  road  work 
and  $12,000  on   repairs. 

Bids  In  and  Contracts  Awarded 
Maine,  Augusta — State  Highway  Commission  awarded 
contracts  for  road  work  as  follows:  MARCO  LAVORGNE, 
Canton,  at  $23,577.  for  4.38  mi.  in  Bethel  and  1.33  mi.  in  Green- 
wood: J.  H.  KERR.  Rumford,  at  $22,328,  for  3.20  mi.  in  Guil- 
ford:  NOYES   &   CAMPBELL,   Augusta,   at   $13,000,   for   1.22   mi. 
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in  riailiind;  J.  G.  FLKMING,  Lincoln,  at  $10,820.  for  2.53  mi. 
in  Buinham;  H.  T.  MITCHELL,  Oakland,  for  0.40  mi.  in  Clin- 
ton; H.  S.  &  S.  G.  DAY.  Bangor,  at  *4,140,  for  0.63  mi.  in 
Newport 

Maine,  lielfoHt — H.  L.  BAKER,  Woolrich,  at  |15,406,  award- 
ed  contiact   for  section   of  .Stati'   Highway. 

MaNS..  llnrIl^4tal>lc — (Offlcial) — Contract  for  section  of  State 
Highway  in  IJarn.stable  awarded  to  CIONTUAL  CON.STHUC- 
TION  CO.,    Boston,   at   $22,103.      Noted   May    IS. 

Mass.,  Great  UarrlnKton— EDWAIII)  M.  BARTHOLOMEW 
awarded  contract   for   2   ml.   of  state  road. 

Mass.,  MaNhpee — (Ofllcial) — Contract  for  section  of  State 
Highway  in  Mashpee  awarded  to  CENTRAL  CONSTRUCTION 
CO.,  Boston,  at   $22,103.      Noted   .lay   18. 

Conn.,  llritlKeport — D.  C.  Pierce,  Jr.,  Co.,  at  $39,930,  sub- 
mitted lowest  bid  for  paving  16  streets  of  city  with  macadam. 
E.   H.   Terry,   City    Engr. 

Conn.,  Stamford — (Official) — Bids  were  received  May  22 
for  paving  various  streets  from  William  H.  Arthur,  Stamford, 
and  Connecticut  Hassatn  Paving  Co.,  New  Haven.  Paul  Nash, 
City  Engr.     Noted  May  18. 

N.  v.,  .\ew  York — (Borough  of  Brooklyn) — (Official) — Low 
bids  received  May  24  for  improving  various  streets  and  ave- 
nues of  borough  were  as  follows:  Uvalde  Asphalt  Paving  Co.. 
Manhattan.  Argvle  Rd..  $8,224.  Bay  Ridge  Ave..  $16,120.  East 
2d  St..  $18,479.  Nostrand  Ave.,  $8,492.  Rugby  Rd.  and  De  Koven, 
Waldorf  and  Wellington  Ct..  $lfi.308;  23d  Ave.,  $16,321;  Bor- 
ough Asphalt  Co..  Bristol  St.,  $12,098,  Flatbush  Ave.,  $20,601, 
Moore  St..  $6,608,  I'almetto  St.,  $3,213.  Vermont  St.,  $4,913; 
Cranford  Co.,  Butler  St..  $7,615,  Ave.  N.  $4,696.  Evergreen  Ave., 
$2,742,  West  1st  St.,  $5,195  Westminister  Rd.  $7,479;  M.  .1. 
O'Hara,  Flatbush  Ave.  extension,  $1,272,  3d  Ave..  $37,715;  P.  J. 
Gallagher,  Franklin  Ave..  $1,516.  Kent  Ave.,  $14,016;  Ulrich 
Co.,  East  34th  St.  and  Church  Ave.,  $3,400;  Sicilian  Asphalt 
Paving  Co.,  I'rcsident  St.,  $5,426,  Reid  Ave..  $30,885  .Warren 
St.,  $3,431;  Michael  F.  Scott,  Columbia  St.,  $5,356;  Rosenthal 
Engineering  and  Contracting  Co.  Washington  Ave..  $9,254; 
Brooklyn  Alcatraz  Asphalt  Co.,  39th  St.,  $16,024,  71st  and  72d 
St..  $15,786.  83d  St.,  $6,533:  F.  D.  Van  Horn.  Nostrand  Ave., 
$3,656;   J.   J.   Guinan,    Flatbush   Ave..   $21,950.      Noted   May   18. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official) — 
Bids  were  received  May  19  for  (a)  regulating  and  repaying 
with  sheet  asphalt  on  concrete  foundation  (;edar  St.  from 
Nassau  St.  to  Broadway,  (b)  Claremont  Ave.  from  116th  to 
127th  St.,  (c)  regulating  and  repaying  with  granite  block 
pavement  on  concrete  foundation  Park  Row  from  Duane  St. 
to  Chatham  .Sc|.,  Chatham  Sq.  and  Bowery  from  Chatham  Sq. 
to  Grand  St.  from  curb  to  rail,  (d)  Houston  St.  from  Bedford 
St.  to  east  house  line  of  7th  Ave.  extension,  (e)  11th  Ave.  from 
22d  to  27th  St.,  as  follows:  (a)  Aztec  Asphalt  Co.,  90  West 
St..  $2,586:  (b)  Asphalt  Construction  Co.,  Madison  Ave.  and 
137th  St.,  $38,187;  (c  and  e)  W.  J.  Fitzgerald.  547  West  45th 
St..  at  $79,531  and  $36,700.  respectively;  (d)  Matthew  Baird 
Contracting  Co.,  433  East  92d  St..  $9,623.     Noted  May   11. 

IV.  Y.,  New  York — (Borough  of  Richmond) — Contract  for 
repairing  sidewalks  on  north  side  of  1st  Ave.  awarded  to 
CORNELIUS   VANDERBTLT.      Noted   May   4. 

N.  Y.,  Poughkeepsie — (Official) — ^  Contract  for  paving 
Parker  Ave.  and  North  Clinton  St.  with  Bessemer  brick 
awarded  to  SCHENECTADY  CONTRACTING  CO.,  Schenec- 
tady, at  $64,229.  E.  W.  Sylvester.  Supt.  Pub.  Wks.  Noted 
May  4. 

N.  Y.,  Waterloo — McMahon  &  Farrington.  Binghamton.  at 
$44,762,  submitted  lowest  bid  for  appro,ximately  23,000  sq.yd. 
reinforced-concrete  pavement  and  10.000  lin.ft.  concrete  curb- 
ing.    M.  L.  Van   Kirk.  Engr.     Noted  Apr.   13  and  May  11. 

IV.  J.,  AIlen<1ale — Contract  for  improving  Franklin  Turn- 
pike awarded  to  .JOHN  T.  HEVILLE.  24  Zabriskie  St.,  Hale- 
don,  at  $13,238.  F.  D.  Livermore,  Ridgewood,  Engr.  Noted 
May  11. 

IV.  J.,  Clifl'sWIe  Park — (Official) — Edwin  C.  Humphrey. 
Hackensack.  at  $45,932,  submitted  lowest  bid  for  improving 
Palisade  Ave.  with  bituminous  and  tar  surface.  L.  J.  Rentier, 
Borough  Clk. 

IV.  J.,  Klixnlieth — Contract  for  35,000  sq.yd.  sheet  asphalt 
pavement  on  fi-in.  concrete  base  awarded  to  CONTINENTAL 
PUBLIC  WOP.KS  CO.,  2  Rector  St.,  New  Y'ork,  N.  Y.,  at  $65,000. 
Thomas   E.    Collins,   City   Engr.      Noted   May    4. 

N.  J.,  Newark — Bids  were  received  May  25  for  grading, 
curbing,  flagging  and  paving  with  bitulithic  (a)  Clinton  PI. 
from  Renner  to  Lyons  Ave.,  (b)  North  9th  St.  from  Bloomfield 
Ave.  to  city  line,  as  follows:  Northern  Construction  Co., 
Wiss  Bldg.,  Standard  Bituliesic  Co.,  Essex  Bldg.  and  Glenfield 
Construction  Co.,  141  South  8th  St.  Morris  R.  Sherrard,  City 
Engr.     Noted  May   11. 

N.  J.,  Pater.son — Louis  Creamer.  9th  Ward,  at  $32,496.  sub- 
mitted lowest  bid  for  street  improvements  and  sewers.  H.  J. 
Harder,  City  Engr.     Noted  Feb.  24. 

N.  J.,  RiiniNon — Contract  for  improving  road  from  Rumson 
to  Seven  Bridges  awarded  to  MONMOUTH  CONTRACTING 
CO. 

Penn.,  Harrl.shurc — State  Highway  Commission  awarded 
contract  for  State  Highway  in  Delaware  County,  Section  2, 
Route  131,  Aston  and  Concord  Townships,  3.64  mi.  reinforced- 
concrete  pavement,  to  DWYER  &  CO.,  Philadelphia,  at 
$68,533;  Chester  County.  Section  7,  Route  131.  London  (irove 
and  Penn  Townships.  1.96  mi.  reinforced  cement  concrete 
pavement  to  D.  E.  O'CONNELL  &  SONS.  Avondale.  at  $44,455. 
Bids  for  Section  4  and  5,  Route  131,  Delaware  and  Chester 
County  and  2  sections  of  State  Aid  in  Montgomery  and  Dela- 
ware County  rejected  as  too  high.  Robert  J.  Cunningham, 
State  Highway  Comr.     Noted   Apr.   27   and   May   25. 

Penn.,  Johnstown — Contract  for  paving  Laurel  Ave.  with 
brick  and  Jacoby  St.  with  asphalt  awarded  to  JOHN  BEST  & 
SON.  751  y2  Thomas  Ave.,  at  $5,500  and  $6,000  respectively. 
J.  R.  Crissey,  City  Engr. 


Penn.,  Johnstown — Contract  for  paving  portion  of  Elder 
St.  with  brick  and  Wood  St.  with  asphalt  awarded  to  JOHN 
BEST  &  .SON,  751  "/^  Thomas  Ave.,  at  $7,500.  J.  R.  Crissey, 
City   Engr. 

Penn.,  KinKston — Contract  for  paving  Price  St.  and  North 
College  Ave.  with  brick  and  North  Chestnut  and  .North  Maple 
Ave.  with  Hastings  wood  block  awarded  to  DAVIS  &  PARltY. 
James    Boyle.    City    Engr. 

Md.,  TowHon — Contract  for  '/4  ml.  concrete  paving  on  Glen- 
coe  Rd.  awarded  to  HARRY  T.  CAMPBELL,  at  $4,785,  by 
County   Commissioners. 

iia.,  Towson — Contract  for  10,000  sq.ft.  of  sidewalk  on 
portions  of  York  Rd..  Chesapeake,  Allegany,  Baltimore  and 
Shealey  Ave.  awarded  to  S.  MANGIO.N'E  by  County  Commis- 
sioners. 

W.  Vn.,  Kanawha  Falls — Commissioners  of  Fayette  County. 
Fayetteville.  iiwarded  contract  for  road  work  to  CENTRAL 
ENGl.NEERING   CO..  Charleston,   at   $66,000. 

.N.  C,  Greensboro — R.  M.  HUDSON,  Atlanta,  Ga.,  awarded 
contract  by  Irving  Park  Co.  for  paving  various  streets  with 
sheet  asphalt  on  concrete  base,  including  Sunset  Dr.  and  Car- 
lisle Rd. 

S.  C,  Cowpens — Contract  for  paving  Main  St.  and  portion 
of  Depot   St.   awarded   to   B.   J.   Gossett,   Spartansburg. 

Ga.,  AmerieuK — City  will  improve  various  streets  by  day 
labor.  Bonds  for  $30,000  recently  sold  for  work.  J.  B,  Ansley, 
City   Engr.      Noted  Apr.   6   and   18. 

Fla.,  Clearwater — Contract  for  concrete  sidewalks  on 
several  streets  awarded  to  SOUTHERN  CONCRETE  AND  CON- 
.STRUCTION  CO.,  St.  Petersburg. 

Fla.,  Pinellas  Park — Contract  for  2  mi.  of  modified  asphalt 
paving  on  5-in.  base  awarded  to  J.  P.  McCRARY  CO.,  Atlanta, 
Ga.      About   $30,000   available   for   work. 

Mls.s.,  luka — Contract  for  paving  sidewalks  and  walks  in 
Mineral  Springs  Park  awarded  to  C.  G.  BARNETT  &  SO.\". 
Corinth. 

liu„  Sulphur — Contract  for  paving  principal  sidewalks 
awarded   to   DE   JERSEY   &   N.\FP. 

Tenu.,  Chattanooea — Contract  fo.  paving  Mitchell  and  West 
St.  with  cil-distillate  asphalt  awarded  to  WEST  CONSTRUC- 
TION CO.,  at  $7,740  and  $7,075,  respectively.  R.  Hooke,  City 
Engr. 

Ky.,  Louisville — County  awarded  contract  for  18th  St.  Rd. 
to  G.   W.   GOSNELL  CO.,   at  $14,000. 

Ohio,  Hexley — (Columbus  post  office) — Contract  for  grad- 
ing and  paving  Drexel  Ave.  fiom  Denver  to  Maryland  Ave. 
with  bitulithic  awarded  to  CLEVELAND  TRINIDAD  PAVING 
CO.,  420  Lakeside  Ave.,  Cleveland,  at  $7,741.  Chester  Miller. 
Village  Clk.     Noted  Apr.  27. 

Oliio,  Howling  Green — Contract  for  improving  Liberty  St. 
from  Main  to  Vine  St.  awarded  to  M.  L.  DECKARD,  Court 
St.,   at   $4,000.      Noted   Apr.    13. 

Ohio,  Canton — C^itv  awarded  contract  for  paving  to  F.  A. 
DOWNS  CON.STRUCTION  CO.  as  follows:  8th  St.  and  Carna- 
han  Ave..  N.  E.,  $35,623;  Gibbs  Ave.,  N.  E.,  $29,597;  9th  St., 
N.  E..  $25,825.  William  E.  .Sarver,  City  Engr.  Noted  Feb.  10 
and  May  4. 

Oliio,  Cincinnati — (Official) — Contract  for  improving  Pearl 
St.  awarded  to  EVAN  EVANS,  1226  Ida  St.  F.  S.  Krug,  City 
Engr.     Noted  Feb.   17. 

Ohio,  Cincinnati — (Official) — Contract  for  improving  Lin- 
coln Ave.  from  Stanton  Ave.  to  Alms  PI.  awarded  to  PAI^L 
M.  KINGSLEY.  5125  Kenmore  Ave.,  Chicago.  III.,  at  $8,000. 
Frank  Krug,  City  Engr.     Noted  May  4. 

Ohio,  Cincinnati — Contract  for  improving  various  streets 
with  bituminous  pavement  and  concrete  curbing  awarded  to 
P.VITL  MENGER,  2136  Ohio  Ave.,  Cincinnati.  P.  S.  Krug,  City 
Engr. 

Ohio,  Cleveland — Contract  for  paving  East  146th  St.  from 
Woodworth  to  Idarose  Ave.  awarded  to  GEORGE  H.  HER- 
RING,   10538    Drexel    Ave.,    at    $4,020.      Robert    Hoffman,    City 

Engr. 

Ohio,  Coshocton — Contract  awarded  to  RICH.ARD  FELUM- 
LEE,  Keene,  at  19%c.  per  lin.ft.  for  road  construction. 

Ohio,  Crestline — Contract  for  paving  North  Seltzer  St. 
awarded  to  FRED  GANDERT  &  .SONS.  Mansfield,  at  $11,460. 
J.  W.  Atkinson,  315   Boston  St.,  Gallon.   Engr.     Noted  Apr.   27. 

Ohio,  Davenport — Contract  for  paving  Grand  Ave.  from  9th 
to  10th  St.  and  13th  St.  from  Perry  to  Rock  Island  St.  award- 
ed to  D.  J.  RYAN  CONSTRUCTION  CO.,  at  $4,088  and  $23,548, 
respectively.     A.   R.    Boudinot,   City   Engr. 

Ohio,  Davenport — Contract  for  paving  Lillie  Ave.  from 
Locust  to  High  St.  awarded  to  MCCARTHY  IMPROVEMENT 
CO..  at   $4,561.     A.   R.   Boudinot,   City   Engr. 

Ohio,  Dayton — Countv  Commissioners  awarded  contract 
for  constructing  Range  Rd.  to  LONGNECKER-HEINS  CO.,  at 
$15,575.      Noted   Apr.   20   and  May   11. 

Ohio,  Euclid — Contract  for  improving  Upper  Valley  Rd. 
and  grading,  draining,  curbing  and  paving  Shawnee  Rd.  with 
brick  or  asphalt,  also  constructing  sidewalks,  awarded  to 
CLEVELAND  TRINIDAD  PAVING  CO.,  420  Lakeside  .\ve., 
Cleveland,  at  $20,567.  F.  A.  Pease  Engineering  Co.,  804  Mar- 
shall Bldg.,  Cleveland,   Engr.     Noted  Mar.  23. 

Ohio,  Fayette — (Official) — Contract  for  paving  Main  St. 
from  east  line  of  Ohio  .St.  to  east  corporation  line  awarded  to 
MINICK  CONSTRUCTION  CO..  New  Castle.  Ind.,  at  $18,000. 
C.   D.   Hause.    Village   Clk.      Noted   Apr.   27. 

Ohio,  Mma — Henry  Enck.  at  $22,328,  submitted  lowest  bid 
for  paving  Bellefontaine  Ave.  C.  Bryson.  City  Engr.  Noted 
May  18. 

Ohio,  Marion — (Official) — Contract  for  improving  Avondale 
Ave.  from  Blake  Ave.  to  Silver  St.  and  Carhart  St.  from 
Center  St.  north,  awarded  to  BR.VDY  &  DRAKE.  Marlon,  at 
$12,179.  and  ASPHALT  BLOCK  PAVEMENT  CO..  Toledo,  at 
$6,742,   respectively.      E.   S.   Ault,   City   Engr.     Noted   May   4. 
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Ohio.  "^Inrlwn— r-nnlrncl  for  |>iivIm«  with  l.rl.li  ioii(lwii>  <«f 
MaiVMMll.-  M.iilon  IM  awai.l.nl  f>  \V.  II.  UlNUW  AM>  &  HU.NS 
LH1..   flimiioltii.   at    »H,N7l. 

«)hlt>,  Murlon — ((  ullilal  t  — Ciinlrait  for  ImpiDvlriK  Haiti  Ave. 
rr,.in  Slal..  t..  VInr  St.  awiir.l..l  tc.  ASl'MAI/l'  HMtCK  I'AVK- 
iMICNT  to.  TolPtlo.  at  I7.&S7.  kJ.  8.  Aiilt.  t-Mty  KnKr.  Nolcil 
May  4. 

<»hl»,  Mnrloii — (dlllilal)  — Contrait  f<ir  Imi'iovliiK  HavlilH 
.><(.  Iiciin  C.nliT  St.  to  llflli'fdiitaliii'  Avi\  awaiiliMl  to  lll{AI)\ 
K-    nitAKlO.    Maiinn.   at   »«:!, 411(1.      Nototl    May    4. 

tlhlo.  llnrlaii— (OtllilaD-  ("niitrait  for  linprovlnk'  ForcHt 
SI  fruni  riuM.li  St,  to  Ml.  N'ciiioii  Avtv  awnKli'il  to  ASI'IIALT 
lll.oCK  PAVi:.\li:.\T  f()..  Toledo,  at  »11.430.  K.  .S.  Ault.  City 
lOliKi.      Noti'.l    .Ma.v    4. 

«»hlu.  IVp«  ■•hllnilrliihin — OoinmlHHlonoiH  of  TUBonrnwaB 
C'ountv  awaiiird  runt  i  ai'tti  tor  load  work  an  follows: 
COSIIOCTO.N'  I'dNSTKlU'TIDN  t'O.,  (^onlio<lon.  at  $U,'.ir>(),  for 
lt.l.-.r  ltd.  In  Warwick  TowiiKhlii;  UAl.KV  ItltuS.  ('oN.STmK  - 
TloN  <■(•..  Hollvar.  at  $17.r>7li.  for  llollvai-StarliuiK  ltd.;  U.  1j. 
TI.M.Mi  >NS.  I'ADIZ.,  at  *:;:;. 7!l4.  for  |)<-niilH«n-l'adlz  ltd.;  W.  M. 
Hltol'l'.  CO..  Ncwioini'iHtown.  at  $37. IMS.  for  Saliin  Township 
ltd.      Nolid   K.l>.   10  and   May   11. 

Ohio.  \or«Tnlk — fontiart  for  brick  and  conorrtt<  road  to 
conmcl  W  .'St  Main  St.  with  Monroivllle.  awarded  to  F.  I-. 
HU'K  \-   SO.N'S.  Sclby. 

Ohio,  \ornnlk— t-ontract  awarded  to  OEOnOE  E.  SCOTT, 
lit  $ir..;its.   fur  brick  and  concrete  road. 

Ohio,  riiyiif — Contract  for  $13.2!I2  sq.yd.  pavlnp  awarded 
to  .Ml.NNU'K  tH)NSTl{UCTlt)N  CO..  New  Cnstle,  Ind.  C.  I!, 
t'ralw.   (.'It\    I'lk. 

«>hlo.  StfiihfiivllU- — Comrnis.slonei-s  of  Jeffpison  County, 
SteuluMn  ille.  awariled  contract  for  1.2  ml.  brick  pavinR  on 
concrete  base  and  ciirl>in»i  on  Stcubenvllle-Canibrldue  ltd.  to 
Ni:\II.M':    I.KOS..   MUmo,   at    $38,500. 

Ohio.  stniNliiirK — Contract  .'or  pavInK  Main  St.  awarded 
to  llol.MKS  CONSTRUCTION  CO..  Mlllersburg.  at  $41,795. 
Noteil   .\pr.    13. 

«»hlo,  Troy— Contract  for  paving  East  Main  St.  awarded 
to  IIKNNKSSKY  BROS.,  Troy,  at  $39,912.  M.  A.  Gantz,  City 
En^r.      Noted    Apr.    13. 

Ohio,  YoiiiiKNtown — (Odicial) — Contract  for  pavinp  Berke- 
ley Ave.  awarded  to  VICTOR  OLSON.  6fi  Ellen  wood  Ave.,  at 
$l"4,0r)4:  E.«..^ex  St.  and  Karle  Ave.  to  W.  TIBERIO,  311  Medon 
St..   at    $1-.'.:'17.    K.    M,    I.illie.   City   Engrr.      Noted   May    4    and    11. 

Ind..  IllooiiiliiK'toii — Con;ract  for  iniprovinqr  West  9th  St. 
from  Fairview  to  Spring  St.  awarded  to  JOSEPH  H.  CAMP- 
BELL, at   $5,755.     C.   E.   Danner,   City   Engr. 

Ind..  Bloonilnicton — Contract  for  Improving  South  Walnut 
St.  awarded  to  JOSEPH  H.  CAMPBELL,  at  $15,755.  C.  E. 
Danner.  City  Engr.     Noted  May   11. 

Ind..  Brazil — Carpenter  Construction  Co.  at  $58,400,  sul)- 
mitted  lowest  bid  for  puvin.e  Benjamin  Koster  National  High- 
way in  Brazil  Township  with  brick.  William  O.  Graeser, 
Brazil,    County    Audr.      Noted    May    11. 

IndM  Ft.  AVnyne — Contract  for  paving  North  Clinton  St. 
from  fith  St.  to  citv  limits  with  brick  awarded  to  MOELLER- 
ING  CONSTRUCTION  CO.     F.  M.  Randall,  City  Engr. 

Ind.,  IndlnnapoIlN — Contract  for  grading  and  graveling 
East  Garfield  Dr.  awarded  to  C.  C.  KING  &  CO.,  at  $1.35  per 
lin.ft.,  constructing  sidewalks  in  Pleasant  Run  I'arkway  to 
HENRY  MAAG.  at  $1.28  per  lin.ft..  sidewalks  on  south  drive 
from  Beecher  to  Shelby  St..  to  ARVILLB  HERKLESS,  at  $0.92 
per  lin.ft.     B.  J.  T.  Jeup.  City  Engr.     Noted  May  11. 

Ind..  Muneie — Contract  for  paving  Powers  St.  from  Liberty 
to  Kilgore  Ave.  awarded  to  WILLIAM  M.  BIRCH  CO.  B.  F. 
Deardorff.    City    Engr. 

Ind..  Rii.shville — (Official) — Commissioners  of  Rush  County 
awarded  contract  for  John  Kellev.  Jr.,  et  al  Rd.  and  Frank  H. 
Green,  et  al  Rd.  to  A.  L.  TRIBBLE.  Noblesville.  at  $25,820  and 
$33,218  respecticely.  A.  R.  Holden,  County  Audr.  Noted 
May  11. 

Ind.,    South    Bend — Commissioners     of    St.  Joseph     County 

awarded  contract  for  Haven   Hubbard   Rd.   in  Olive  Township 

to   G.    M.    GROSS    &    CO..   Laporte,    at    $32,749.  Noted    Feb.    17 
and   Mar.    16. 

Mich..  Belding — (Official) — Contract  for  paving  North  and 
South  Bridge  St.  awarded  to  A.  H.  PRANGE.  Grand  Rapids, 
at  $36,972.  L.  A.  Boulay  Co.,  1250  Nicholas  Bldg.,  Toledo,  Ohio, 
Engr.     Noted  May  11. 

Mich..  Illllsdnle — Contract  for  14.000  sq.yd.  Trinidad 
asphalt  paving  awarded  to  H.  P.  STRYKER  CO.,  Toledo,  Ohio. 

Mich.,  Lnke  Odes.sa — Contract  for  paving  Main  St.  awarded 
to  E.  H.  CHRIST,  Grand  Rapids.  Estimated  cost.  $23,000. 
Noted   Feb.    3   and   May   IS. 

Mich.,  Menominee — Contract  for  paving  Ionia  Ave.  from 
Crescent  to  Funtain  St.,  N.  E.,  awarded  to  CARPENTER 
CONSTRUCTION  CO.,  at  $8,723.     W.  S.  Moore,  City  Engr, 

Midi.,  Monroe — Commissioners  of  Monroe  County  awarded 
contract  for  road  work  as  follows:  Stewart  Rd.  to  GARRIGAN 
BROS..  Toledo.  Ohio,  at  $98,000;  Palmer  Rd.  to  EDGINGTON 
&   ROBINS,   Arlington,   Ohio,  at   $64,700.     Noted  May  4. 

Mich.,  Tawas  City — Contract  for  1%  mi.  of  trunk  line 
gravel  road  and  2  culverts  awarded  to  B.  FOWLER,  Tawas 
City,    at    $8,820. 

Mich.,  YpsilantI — (Official) — Contract  for  paving  South 
Washington.  River  and  Huron  St.  and  Michigan  and  Forest 
Ave.  awarded  to  HARRY  VANDER-VEEN,  Grand  Rapids,  at 
$1.40    per    sq.yd. 

III.,  Brocton — Contract  for  9.245  lin.ft.  of  combination  rock 
and  gravel  road  awarded  to  SNYDER  &  BARNETT,  Franklin, 
Ind.,  at  $5,695. 

111.,  Chicago  Heigrhts — Contract  for  about  3  mi.  of  State- 
Aid  road  on  12th  St.  awarded  to  GRANT  SUMMERVILLE,  at 
$35,000.     H.   M.   McCoy,   City  Engr. 


III..  lliirrlHliiirK — Contract  for  conHlriictIng  sldi'Walks  on 
Jm(Umi.ii    si.   awarded    to   C.    M.    IIANES.   at   $45,300. 

III.,  liiinknkrr— Contract  for  paving  Siiiilh  Gth  St.  from 
WeMi  C.iiirt  III  Station  St.  awarded  to  FRANK  L.  SHIULER, 
at    ».s. 71,11.      It.    \>.   lircKK.   City    Engr. 

III.,  rnrU — Hoard  of  SupervlsorM  of  Edgar  County  nwardeil 
eonliael  for  10,5(10  lin.ft.  of  brick  paving  on  Sprlnglluld  iiiid 
lower   Tiire    Haute   Rd.    to   A.    J.    I'arlsli,   at    $23,205. 

ill.,   I line- -Colli  I'act   for   paving   Reyiiolds  St.   awttrd<-d    to 

R.  I.dllll  A:  SON.  Politlue,  ut  $1«,«00.  J.  U.  Wude,  City  Engr. 
Noted   May    Hi. 

ill.,  iiock  iHlnnd — Contract  for  paving  39th  St.  between 
Bth  and  .'^lll  Ave.  with  asphalt  awarded  to  McCARTlJY  IM- 
l'Ro\  |;MENT  CO.     \V.  Trelchler,  City  EiiBr. 

III..  SiirlnKllrld — (Oniclal) — Lowest  bids  received  May  3  by 
.State  Highway  (,'oinnilHHlon  for  road  work  In  various  counties 
were  as  follows:  Adams  ("oiinty.  Section  "It,"  waterbound 
niuciidain,  Rees  Bros.,  t^ulncy.  $15,283;  Coles  County.  Section 
"H,"  iiionollttilc  brick,  A.  C.  Loomls  &  Co.,  Mattoon.  $13,850; 
Cook  Countv,  Section  "11,"  concrete,  Han.-in-iMcDonald  (;o.. 
3(m;  A.Mhlaiul  I'.lk.,  Chicago,  $20,712,  Section  "1,"  concrete.  Com- 
nionwealtli  Improvement  Co..  $29,881,  Section  "J,"  concrete, 
(i,  II.  Kuniinervillo.  Chicago  Heights,  $31,331;  UeKalb  County, 
.Section  "D,"  concrete,  Aetna  Paving  Co.,  (Chamber  of  Com- 
merce Itldg..  Chicago.  $22,912;  Wabash  County,  Section  "B." 
gravel.  Dozler,  Dunkel,  Lane  Co.,  Inc..  Mt.  Carmel.  $5,334. 
William    W.   Marr,    State   Highway   Comr. 

III.,  Sitrlnglield — (Odicial) — Lowest  bids  received  May  10 
by  State  Highway  Commission  for  I'oad  and  bridge  work  in 
various  counties  were  as  follows:  fMark  County,  Section 
"H."  concrete,  C.  Taggart,  Martinsville,  $7,212;  DuPage 
Countv,  Section  "C,"  bituminous  macadam,  John  A.  McGarry 
&  Co.,  189  West  Madison  St.,  Chicago,  $16,730;  Lawrence 
County.  Section  "B,"  brick,  F.  W.  McElro.v.  Rolilnson.  $10,560; 
Jackson  t^ounty.  Section  "C,"  earth,  Arthur  F.  Wagner.  Ava., 
$10,000;  Knox  County.  Section  "A,"  bridges,  $3,865;  Macoupin 
County,  Section  "D,"  bridges.  Martin  &  Stanlleld.  Palmyra. 
$8,976,  Section  "B."  L.  C.  Kesler.  Henrlck.  $9,700.  William 
W.  Marr,  State  Highway  Comr.     Noted  May  4. 

III.,  Sprlngflcld — (Official) — Lowest  bids  received  May  17 
by  State  Highway  Commission  for  road  work  in  various  coun- 
ties were  as  follows:  Franklin  County,  Section  "C."  H.  R. 
Cawood.  (Jblong,  $8,252;  Carroll  County,  Se<tion  "B,"  gravel, 
Gund-Graham  Co.,  $14,090;  Ogle  County,  Section  "C,"  concrete. 
Gund-CJraham  Co.,  $17,233;  Iriquois  County.  Section  "C,"  bitu- 
minous macadam,  John  A.  McGarry  Co..  189  West  Madison  St., 
Chicago,  $15,600;  Will  County,  Section  "C,"  concrete,  Hannan- 
McIJonald  Co.,  306  Ashland  Blk.,  $25,195;  Winnebago  County. 
Section  "C,"  concrete,  Hubbard  &  Co.,  Rockford,  $15,955; 
Peoiia  County.  .Section  "C,"  concrete  and  brick,  Ajax  Engi- 
neering and  Construction  Co.,  Peoria.  $28,991;  (Jrundy  County, 
.Section  "H,"  concrete  and  bituminous  macadam.  Booth, 
Nicholson  &  Gilchrist.  $5,294,  Section  "C,"  $9,433.  William  W. 
Marr,  State  Highway  Comr. 

III.,  Wood  River — Contract  for  paving  Ferguson  Ave. 
awarded   to   ROBERT  CURDIE. 

Wis.,  Milwaukee— Highway  Committee  of  Milwaukee 
Countv  recommended  that  contract  for  St.  Martins  Rd.  No.  2 
and  Loomis  Rd.  No.  3  be  awarded  to  GUMZ,  GURKNECHT  & 
WUSSOW.   at  $45,960. 

AViM.,  Kichland  Center  —  Contract  for  paving  Lone  Rock 
Rd.  with  macadam  awarded  to  W.  BARNETT.  Richland 
Center. 

\Vis.,  Sheboygan — Countv  Road  and  Bridge  Committee 
awarded  contract  to  GARVEY  &  WEYENBERG  CONSTRUC- 
TION CO.,  Appleton,  at  $10,398,  for  grading  and  paving  Upper 
Falls  Rd. 

Wis.,  Two  Rivers — Contract  for  paving  .School.  Madison 
and  25th  St.,  awarded  to  MURPHY  CONSTRUCTION  CO.. 
Manitowoc,  at  $9,752.     Noted  May  25. 

Iowa,  Grinncll — Contract  for  24,900  sq.yd.  bitulithic  paving 
awarded  to  "^VILLIAM  HORRABIN,  Iowa  City,  at  il.QZVz  per 
sq.yd.  Iowa  Engineering  Co.,  Clinton,  Engr.  Noted  Feb.  10 
and  Apr.   27. 

Iowa,  Marshalltown — (Official) — Contract  for  about  63,000 
sq.yd.  paving  and  25,000  lin.ft.  curbing  awarded  to  WESTERN 
CONSTRUCTION  CO.,  Sioux  City,  at  $96,000.  W.  H.  Steiner. 
City  Engr.     Noted  May  18. 

Iowa,  Nevada — Contract  for  18,000  sq.yd.  asphaltic  concrete 
paving  and  7,000  lin.ft.  concrete  curb  awarded  to  FORD  PAV- 
ING CO.,  Cedar  Rapids,  at  $1.59.  R.  A.  Davis,  City  Clk.  Noted 
May  11. 

Iowa.  Nevada — Countv  awarded  contract  for  grading  vari- 
ous roads  to  P.  E.  SHUGART,  Nevada,  at  about  $20,000. 

Iowa,  Sac  City — Sac  County  awarded  contract  for  11%  ml. 
of  grading  to  E.  W.  BEEMAN,  Omaha,  Neb.,  at  $9,600. 

Iowa,  Sioux  City — (Official) — Contract  for  8.000  sq.yd.  of 
concrete  paving  on  Floyd  Ave.  awarded  to  JENSEN  &  KRAGE, 
Sioux  City,  at  $1.39  per  sq.yd.  T.  H.  Johnston,  City  Engr. 
Noted  May  18  and  25. 

Minn.,  Duluth — Contract  for  paving  21st  Ave..  E..  from 
Superior  to  4th  St.  awarded  to  GENERAL  CONSTRUCTION 
CO.,  at  $11,527.     Noted  Apr.  13  and  May  11. 

Minn.,  Morris — Contract  for  6  State  Road  Jobs  awarded  to 
JOSEPH  SAMPSON,  Mankato.     Noted  May  4. 

Minn.,  AValker — Contract  for  grading  and  grubbing  roads 
awarded   to   BAILEY   BROS. 

Minn.,  Wayzata — Contract  for  grading  and  graveling  road 
from    Wayzata   to    Long   Lake   awarded    to    H.    F.   BALCH,   at 

$14,000. 

Kan.,  Lind.sborg — (Official) — Contract  for  21,000  lin.ft.  curb- 
ing and  guttering  awarded  to  GLIDDEN  &  HOBB.S,  Lawrence, 
at   $14,745.     H.  A.   Rowland,   McPherson,   Engr.      Noted  May   4. 

Kan.,  Tonganoxie — Contract  for  paving  4th  St.  between 
.Shawnee  and  West  St.,  awarded  to  E.  J.  WETTERSTROM, 
Rialto  Bldg.,  Kansas  City,  Mo.,  at  $4,504.     Noted  May  11. 


June   1,   1910 


E  N  G  T  N  E  E  K  I  N  O     NEWS 


407 


S.  D.,  Aberdeen — County  Commissioners  awarded  contract 
for  Krading  Yellowstone  Trail  through  county  to  O.  W. 
BRANDT. 

S.  I).,  Deadwood — Commissioners  of  Lawrence  County 
awarded  contract  for  about  40,000  cu.yd.  of  gra<ling  in  county 
to  PAitlSH  &  SON,  Uapid  City.  K.  MANION,  bead,  and  W.  H. 
BUTLIOH,   Lead.      Noted    May    11. 

N.  D.,  FarRo^Contract  for  paving  various  streets  of  city 
with  bitulithic  awarded  to  JAMES  KENNEDY,  Fargo,  at 
$36,630. 

N.  U..  Grand  Korkx — Contract  for  furnishing  gravel  for 
32  mi.  of  roads  awarded  to  GEORGE  DUIS,  21  South  5th  St., 
at  $9,900. 

N.  D.,  Grand  Korku — Contract  for  cement  sidewalks  and 
crossings  to  be  constructed  during  year  awarded  to  B.  &  O. 
CONCRETE   CO.      Jamos   Smith,   City   Engr. 

Mo.,  Caledonia — Contract  for  roadbed  and  gravel  surface  for 
15  mi.  of  highway,  6Vi  mi.  from  Caledonia  to  I'otosi  and  S '/j  mi. 
from  Caledonia  to  Bismark,  awarded  to  J.  C.  MULVILLE  & 
BROS.,  Alton,   111. 

Mo.,  Independence — Contract  for  rocking  %-mi.  extension 
of  Woodland  Ave.  from  city  limits  south  to  85th  St.  awarded 
to  JAMES  O'CONNOR  &  SON,  Kansas  City,  at  $7,207. 

Mo.,  Independence — ("ommissioner.s  of  Jackson  County 
awarded  contract  for  improving  Woods  Chapel  Rd.  to  KANSAS 
CONSTRUCTION  CO.,  at  $73,952.      E.   N.   Stayton,   County   Engr. 

Mo.,  Independence — Commissioners  of  Jackson  County 
awarded  contract  for  macadamizing  Hiler  Rd.  to  DAVIDSON 
CONSTRUCTION  CO.,  at  $40,817.  E.  N.  Stayton,  County  Engr. 
Noted   May    11    and   25    under   Kansas   City. 

Mo.,  KnnMaN  City — Contract  for  paving  private  roads  at 
Longview   Farm  awarded   to  R.  A.   LONG,  at   $36,000. 

Mo.,  KanNUN  City — Contract  for  macadamizing  W.  R.  Nel- 
son Rd.  from  city  limits  2  mi.  east  awarded  to  E.  F.  WILCOX, 
at  $15,000. 

Tex.,  .\niariiio — Contract  for  20,000  sq.yd.  paving  awarded 
to  HERT  H.\HN  CONSTRUCTION  CO.,  Paris;  50,000  sq.yd.  to 
AVE.STERN  I'AVING  CO..  Oklahoma.  Okla.  About  $130,000 
available  for  work.     M.  H.  Hardin,  City  Mgr. 

Tex.,  Boston — Contract  for  graveling  10  mi.  of  road  from 
Leary  to  New  Boston  awarded  by  Commissioners  of  Bowie 
County  to  W.  T.  JORDAN.  Texarkana.     Noted  Apr.   13. 

Tex.,  Corsticana — Contract  for  paving  portions  of  West 
5th  and  6th  Ave.  awarded  to  CLEVELAND  TRINIDAD  PAV- 
ING CO..  Cleveland,  Ohio;  portions  of  20th  and  other  streets 
to  SOUTHERN  PAVING  AND  CONSTRUCTION  CO.,  Chatta- 
nooga,  Tenn.      J.    A.    Harper,    City    Secy. 

Te.x.,  HillHboro — ^Contract  for  paving  2nd  St.  between  Ivy 
and  Abbott  St.  awarded  to  BERT  HAHN  CONSTRUCTION 
CO.,   Dallas. 

Tex.,  Houxton — Bids  were  received  by  City  Council  for 
paving  (a)  Jackson  St.  from  Texas  to  McKinney  Ave.,  (b) 
Capitol  Ave.  from  Crawford  to  Chartres  St..  as  follows: 
Eureka  Paving  Co..  Houston,  (a)  sheet  asphalt,  $12,224, 
asphaltic  concrete.  $12,224,  vertical  fibre  brick,  $15,043,  (b) 
sheet  asphalt,  $10,881.  vertical  fiber  brick,  $13,162  asphaltic 
concrete,  $10,881,  3-in.  creosoted  wood  block,  $14,941,  3y2-in. 
creosoted  wood  block,  $15,715;  Horton  &  Horton,  Houston, 
(a)  uvalde  rock  asphalt,  $13,943,  (b)  uvalde  rock  asphalt, 
$12,270.      E.   E.   Sands,   City   Engr.      Noted   Apr.   27. 

Wash.,  Bellint^ham — Contract  for  improving  Ellis  St.  by 
curbing,  guttering  and  constructing  sewers  awarded  to  K. 
SAUSET,   at   $15,256.      C.   Lindberg,    City    Engr. 

Wash..  Colfax — Contract  for  Permanent  Highway  No. 
9-A  and  9-B  awarded  to  WASHINGTON  PAVING  CO.,  Seattle, 
at  $46,633. 

AVash.,  Coupevllle — Contract  for  constructing  highways 
awarded   to   HOWARD  &  HOWARD,   Langley,  at  $4,965. 

AVasli.,  Everett — County  awarded  contract  for'grading  3  mi. 
Of  Cascade  Highway  to  CULLITON  BROS.,  at  $28,300.  Noted 
Apr.  27. 

Wash.,  Olympla — ALBERS  &  SONS,  Chehalis,  at  $14,500, 
awarded  contract  for  1  mi.  of  concrete  highway.  Noted 
Feb.  10. 

WnHli.,  Olynipia — County  awarded  contract  for  Little  Rock 
Highway   to  W.  A.  Weller,  at  $7,309. 

VVaMli.,  Taconia — (Official) — Contract  for  0.077  mi.  of  bitu- 
lithic pavement  on  Mountain  Rd.  and  Pacific  Highway  awarded 
to  WARREN  CONSTRUCTION  CO.,  Portland,  Ore.,  at  $10,217. 
David  H.  White,  County  Engr.     Noted  Jan.  20  and  Feb.  10. 

AVash.,  Winlock — City  Council  awarded  contract  for  hard- 
surfacing  1st  St.  to  W.  F.  MEISMBR.  Seattle,  at  $20,965. 
Noted  Mar.  2. 

Ore.,  Astoria — Contract  for  paving  portions  of  Commercial, 
11th  and  Duane  St.  awarded  to  WESTERN  PAVING  CO.,  at 
$13,663.     G.  T.  McCrean,  City  Engr. 

Ore.,  Tillamook— FELDSCHAN  &  JACKSON,  at  $11,518, 
awarded   contract  for   highway  work. 

Calif.,  Baker.sfteld — Contract  for  Division  3,  Section  1,  of 
Lost  HilLs,  Wasco  Highway,  awarded  to  W.  E.  PRICE  &  CO., 
at   $64,764.      Noted   May   IS. 

Calif,,  Lancaster — Contract  for  oiled  macadam  pavement 
and  concrete  curb  on  10th  St.  and  Antelope  Ave.,  Rd.  Improve- 
ment District  No.  93,  awarded  to  J.  HEIN,  at  $11,475.  Noted 
May  IS. 

Calif.,  l<os  .Vnjceie.s — Contract  for  improving  Heliotrope  Dr. 
awarded  to  CALIFORNIA-ARIZONA  CONSTRUCTION  CO., 
1700  East  Washington  St.,  at  $14,487.  Homer  Hamlin,  City 
Engr. 

Calif.,  Onkdale — City  Trustees  awarded  contract  to 
RAISCH  IMPROVEMENT  CO.,  Crocker  Bldg.,  San  Francisco, 
at  $10,625,   for  paving  F  St. 

Calif.,  Riverside— C.  L.  HYDE  CONSTRUCTION  CO., 
Spreckles  Bldg.,  San  Diego,  at  $10,003,  awarded  contract  for 
Elsinore    Highway. 


Calif.,  Sacramento — Lowest  bid  received  for  paving  River- 
side Rd.  with  asphalt  on  concrete  base  was  that  of  McGll- 
llvray  Construction   Co.,  Nicolaus  Bldg.,  at   $0,108  per  sq.ft. 

Cuiif.,  SaiinaN — F.  F.  Moore,  at  $7,423,  submitted  lowest 
bid  for  3  mi.  of  highway  between  Del  Monte  and  Seaside. 

<;allf.,  Salinas — Contract  for  paving  John  St.  with  asphalt 
on  concrete  base  awarded  to  W.  A.  DONTANVILLB,  at  $8,846. 
Noted   Apr.    20. 

Calif.,  Snn  Francisco — Contract  for  paving  Miramar  Ave. 
between  Ocean  and  (irafton  Ave.,  between  (Irafton  and  Lake- 
view  Ave.  and  Capitol  Ave.  betwei-n  Broail  and  l^obos  St. 
awarded  to  RANSOME-CRUMME Y  CO.,  Oakland,  at  $11,736, 
$6,798  and  $4,232,  respectively.  M.  M.  O'Shaughnessy,  City 
Engr. 

Calif.,  San  Gabriel — (Official) — Contract  for  121.500  sq.ft. 
of  4-in.  oiled  macadam  pavement  awarded  to  M.  R.  CO..  1004 
HoUingsworth  Bldg.,  Los  Angeles,  at  $8,200.  K.  T.  Wright, 
446   Pacific  Electric  Bldg.,  Los  Angeles,   Engr.      Noted  May   18. 

Calif.,  Turiock — Contract  for  improving  Park  St.  awarded 
to   C.    E.    POOL. 

Calif.,  Ventura — Contract  for  Division  6,  Section  1,  of 
County  Highway  from  Ventura  to  La  Crosse  awarded  to 
NATIONAL  CONSTRUCTION   CO.,   (Jcean    Park. 

INDUSTRIAL  WORKS 
Proposed  Work 
Mass.,  Boston — (Official) — Bids  will   be  received  about  June 

15  for  3  service  and  scales  buildings  for  Albert  Geiger,  Jr.,  87 
Milk  St.  Estimated  cost,  $200,000.  Monks  &  Johnson,  78 
Devonshire  St.,  Arch.     Noted   May   IS. 

Mass.,  Salem — Bids  will  soon  be  received  for  2-story,  62x80- 
ft.  garage  for  Max  Goldberg  and  Joseph  Goldberg.  Estimated 
cost,    $20,000. 

Mass.,  Sprinefleld — Springfield  Gas  Light  Co.  granted  per- 
mit for  warehouse  and  trestle  work  at  plant  on  Water  St. 
Estimated   cost,   $25,000. 

Mass.,  Worcester — Plans  being  prepared  by  E.  T.  Chapin, 
Arch.,  State  Mutual  Bldg.,  for  1-story,  61xl36-ft.  garage  for 
David  Shapiro,   122   Green   St.      Estimated   cost,   $20,000. 

R.  I.,  Auburn — (Providence  post  office) — United  Lace  and 
Braid  Co.  plans  addition  to  plant  on  Wellington  Ave.  Esti- 
mated   cost,    $50,000. 

R.  I.,  .Vubum — (Providence  post  office) — United  Wire  and 
Supply  Co.   plans  addition   to   factory   on    Elmwood   Ave. 

Conn.,  Greenwich — Plans  prepared  by  W.  S.  Wetmore.  De- 
pot Sq.,  Port  Chester,  N.  Y.,  for  2-story,  50x60-ft.  garage  and 
salesroom   for   Enders   &   Abrams,    87%    Greenwich   Ave. 

Conn.,  Hartford — Bids  will  be  received  until  June  5  for  2- 
story,  64xll0-ft.  factory  and  warehouse  for  Maxim  Silencer 
Co.     Estimated   cost,   $30,000. 

Conn.,  Hartford — Plans  being  prepared  by  Burton  A.  Sel- 
lew.  Arch.,  for  warehouse  on  Pleasant  St.  for  Frank  Rabino- 
vitz. 

Conn.,  Massapeae — (Uncasville  post  office) — Plans  prepared 
for  factory  for  New  London  Sand  and  Stone  Co. 

Conn.,  Waterbury — Plans  prepared  for  2-story,  100xl83-ft. 
garage  at  Meadow  St.  and  Brown  PI.  for  Overland  Waterbury 
Co. 

IV.  Ym  Athens — Press  reports  state  Lehigh  Valley  R.R.  plans 
to  build  machine  shops  at  Athens.  E.  B.  Ashby,  143  Liberty 
St.,   New  York,  N.   Y.,   Ch.   Engr. 

IV.  Y.,  Bingliamton — Plans  being  prepared  by  Moores  & 
Duntord,  Arch.,  10  South  La  Salle  St.,  Chicago,  111.,  for  4- 
story  warehouse  at  13-15  Warren  St.  for  Mollen  Transfer  Co. 
Estimated   cost.   $40.00.     Noted   May   25. 

!V.  Y.,  Buffalo — I^arkin  Co.  plans  addition  to  factory  at  755 
Seneca  St. 

N.  Y.,  Ne^v  York — (Borough  of  Bronx) — Plans  being  pre- 
pared by  H.  Craig  Severance  and  William  H.  Van  Alen,  Arch., 
4  West  37th  St.  (Borough  of  Manhattan),  for  garage  and 
boat  house  at  City  Island,  for  James  Bishop.     Estimated  cost, 

$20,000. 

IV.   Y.,   IVew   York — (Borough     of     Brooklyn) — Plans     being 

prepared  by  W.  J.  Conway.  400  I^nion  St.,  for  2-story,  50x100- 
ft.  factory  with  1 -story,  50x60-ft.  extension  at  Rich.ards  and 
Delevan  St.  for  Atlantic  Smelting  and  Refining  Works,  749 
Hicks  St.      Estimated   cost,   $25,000. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Plans  prepared 
by  Henry  Holder,  Jr.,  242  Franklin  Ave.,  for  1-story,  87x153- 
ft.  factory  at  Clinton  and  Railroad  Ave.  for  William  Grelich, 
54   Garden  St.     Estimated   cost,   $15,000. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Plans  prepared 
by  F.  H.  Quinby,  99  Niissau  St.,  Manhattan,  for  4-story  addi- 
tion to  factory  on  DeGraw  St.  for  Edward  B.  Jordan  &  Co., 
127  DeGraw  St.     Estimated  cost,  $60,000.     Noted  Apr.  6. 

N.  Y.,  Ne>v  York — (Borough  of  Queens)  —  Robinson  Clay 
Products  Co.  contemplates  1-story,  100xl5ll-ft.  warehouse  and 
garage  on  Flushing  Ave..  Maspeth,  Long  Island  City.  M.  W. 
Marcus,   Fuller  Bldg.,   Manhattan,    in   charge. 

N.  Y.,  I'eekskill — Plans  prepared  by  H.  L.  Quick,  18  South 
Broadway,  Yonkers,  for  1-  and  3-story  reinforced-concrete 
addition  to  factory  at  Peekskill,  for  Standard  Oil  Cloth  Co., 
320   Broadway,   New   York.      Estimated   cost,   $5T),000. 

N.  Y.,  Schenectady — Plans  prepared  for  addition  to  plant  of 
General  Electric  Co.     Estimated  cost,  $60,000.     Noted  Dec.  30. 

N.  J.,  Athenia — Plans  being  prepared  by  H.  L.  Quick,  18 
South  Broadway.  Yonkers,  N.  Y.,  for  3-story  reinforced-con- 
crete factory  for  Standard  Oil  Cloth  Co.,  Inc.  H.  M.  Garlick, 
320  Broadway,  New  Y'ork,  N.  Y..  Pres. 

N.  J.,  Newark — Plans  prepared  by  W.  Frank  Bowers,  44 
Harrison  St.,  East  Orange,  for  addition  to  factory  of  Louis 
Sacks  Foundry  on  Hamburg  PI.     Estimated  cost,  $iO,000. 

N.  J.,  Neiv  Brunswick — Plans  being  prepared  by  Westine- 
house.  Church,  Kerr  &  Co.,  37  Wall  St.,  New  York,  N.  Y.,  for 
factory  for  Simplex  Auto  Co.,  Inc.,  Jersey  Ave. 
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S.  J„  'I'rrntun  —  I'Iiiiih  Im'Iiii;  pri-nni'Ml  liv  .1.  Oxliorno  lltinl. 
Arch.,  Ill  .MoiiiKoiMi-i'V  Ave.  for  f-Hlory,  lolx  Ifid-ri.  khiiiku 
f»r   .>4ti'i'l   ,V'    .Skiini.    lOiiHt    .Stiilr   St.      IIhI  limit  oil    cohI.    fH.OIIO. 

IVnii.,  «'»nl<litlr — I'rclliiilimry  pliiiiB  Ix-Ihk  itri-pnrcil  for  2- 
Ml.ii>.  l(i()\.'()ii  ri  riicliiiv  ror  Sulunt  \-  .Siiliiiit,  KnIrk.Tlioi-kor 
Av«'.  iitui    Itl.-.li.  T  .'^l  .  N.-w    V.iik.  N.    y,      IOhIIiiuiI.mI  ciiHt,  |:i(l.(M»0. 

IVuii..  \rw  llrlKhton  -I'liiim  ptcpiiii-il  fiir  1-  iinil  L'-Hlory 
riit'(iii\  Toi  lli'iiviT  KrrrlKi-i'iitur  Cn.  lOnt liniid'il  riiHl.  fMi.OOO. 
Notoil    Miiy    1. 

.  .  IViin.,  Nr«v  C'niitir  I'Iiiiih  Ik'Iiik  propiiriMl  (nr  addition  to 
fiu-toiy  of  .liihiis.iii  llmtiit)'  <'ii..  NfW  CiimIIiv  lOiitlmiili-d  fOHt, 
ISfi.OnO.      riiirk    .^    I'.irlMc,    Ki'ymiiiK'    Hld>!..    PlttHl.urKh.    ICnKr. 

■■run.,  ■■hlliulrliihln  I'Iiiiih  pifpiircd  liy  Wllllaiii  Sloolo  Hi. 
Sonii  Co..  Ai>li..  iniio  Arch  ."^t.,  fur  M-Htory  IjullilliiR  at  Uth 
and  lilraid   ."^l.    fur  (ilrnrd    KHtiito, 

IVnn.,  IMIlaliiiruh-  -I'nitcd  States  Rublicr  Co.  plans  8-Htory 
dtorcrooiii    and    wiirrlioiiNiv 

I'riiii.,  \  »rk — York  KallwavM  Co.  Krantcil  permit  for  2- 
^'ll.ly  \vai.luiUHi>  i.n  \Vo.-<l  IMilladclphIa  St.  I,.  C.  Mayor.  27 
WfHt     .Market     St..     Ymk.    Cli.     ICuKr.    and     Vlci--l'rcH. 

Drl..  'U'llniliiKton — IIIiLm  will  lie  rro'lvi'd  aliiiiit  .Tuly  I  l>y 
II.  li.  r«-rol.  An-h.,  34  South  I7lh  St..  I'hilad.-liihia,  I'enn.. 
for  1-Hlorv.  C.'lx  IL'(i-ft.  ctifiiiliMl  laboratory  for  Krancis  1.  du 
I'ont,    ir.:'a    n.-lawaro   Avo.      Not.d    May    IS. 

N'.  <'..  Concoril  .\.  Joni-H  Yoiko.  .1.  K.  Ooodiiian  and  A.  R. 
Hoovor   pliin.s    UnltlhiK   mill  at   Comord. 

N.  C.  IIIkIi  Poliil  — I'lodniont  .Mills  Co.  planH  4-8tory,  COx 
12fi-ft.    and    ;t  .'ilor\.    f.ii.\i;i,')-f t.    additioiiH    to    plant. 

\.  C,  I.iiiiiImtKmi  — Lmnborton  Cotton  Mills  plans  72x!)2-ft. 
fulditlon    to    lartoi.\. 

>.  C.,  Ilooky  Mount— Tar  River  l.miilxT  (^o.  will  rebuild 
nawmill  ri-ccntly  destroyed  by  fire  wltli  a  loss  of  $25,000. 
AV.    l>.   tJrooin,    I're.s. 

<Jn.,  llriiiiNnlrk — Tlans  belnpr  prepared  for  wood  pulp  plant 
for  Yar  Yaii  Rosin  and  Turpentine  Co.  Kstlmatcd  cost,  $250,- 
000.       Noted    Mar.    23. 

AIn..  lilriiiliiKhnin — Contract  will  soon  be  iivvarded  for  4- 
storv  building  at  4th  Ave.  and  22nd  St.  for  HirmiiiKham  News. 
Kstiniafed    eost.    $55,000.      Joy   &    Marriott,    liirmint^ham.    Arch. 

MIhn..  :«lerl)lliiii — I).  .\.  Harkev,  Tupelo,  plans  garage  at 
Meridian.       lOstiinated    cost,    $30,000. 

Ky..  liOiilNvillr — Louisville  Oak  Flooring  Co.,  recently  In- 
corporated, plans  to  builil  plant.     E.stimated  cost,  $20,000. 

Ky.,  Illelimouil — Plans  l)einK  prepared  by  AVebcr,  Werner 
&  Adkln.s,  .Vrch.,  414  Walnut  .St.,  Cincinnati,  Ohio,  for  garage 
and  stable  for  H.  B.  Manger,  Richmond.  Estimated  cost, 
$10,000. 

Ohio,  .Akron — Plans  prepared  by  Ernest  McGeorge,  Engr., 
.•i.lS  Leader-News  Rldg.,  Cleveland,  for  2-story,  76x250-ft. 
garage  for  Summit  Auto  Garage  Co.  Estimated  cost,  $30,000. 
Noted  May   IS. 

Ohio,  Cincinnati — Plans  being  prepared  for  addition  to 
plant  of  Cincinnati  Iron  and  Steel  Co.  at  Freeman  Ave.  and 
Front    St. 

Oliio,  Cincinnati — Plans  being  prepared  for  additions  to 
plant   of  Cisco   Machine   Tool   Co. 

Ohio.  Cincinnati — F.  H.  Lawson  Co.  plans  4-story  factory 
at    Whately   and    Evans   .St. 

Oliio,  Cleveland  —  Plans  being  prepared  by  William  J. 
Carter.  Arch.  Illuminating  Hldg.  for  warehouse  at  Perkins  and 
Hough  .A.ve.  for  American  Stove  Co.  Estimated  cost,  $200,000. 
Noted    Feb.    17. 

Ohio,  Cleveland — Bids  will  soon  be  received  for  1-Rtory,  80x 
440-ft.  Steel  car-body  shops  for  J.  G.  Brill  Car  Co.  Westing- 
house,  Church,  Kerr  &  Co.,  37  Wall  St.,  New  York,  N.  Y., 
Arch. 

Ohio,  Cleveland — Ford  Motor  Co.,  11610  Euclid  Ave.,  plans 
service  station  at  Detroit  Ave.,  N.  W.  and  West  «5th   St. 

Ohio,  Cleveland — A.  G.  McKeo  Co.,  Rockefeller  Bldg..  plans 
manufacturing   building   at   East    177th   St.   and   St,    Clair   Ave. 

Ohio,  Cleveland — Contract  will  soon  be  awarded  for  factory 
for  National  Artificial  Silk  Co.,  735  Central  Ave.  Forest  Citv 
Engineering  Co.,  512  Hippodrome  Bldg..   Engr.     Noted  May   18. 

Ohio,  Cleveland — Plans  prepared  by  W.  S.  Ferguson  Co., 
Arch.,  615  Euclid  Bldg.,  for  1-storv,  60xl60-ft.  factory  for 
Werner   G.    Smith.      Estimated    cost,    $12,000. 

Ohio,  Colnnilin.s — Shaw  Wire  Fence  Co.  plans  to  build 
factory    on    Reynolds    St.      A.    Kelly,    Mgr. 

Ohio,  Elyria — Preliminary  plans  being  made  by  Forest  City 
Engineering  Co..  Arch.,  512  Hippodrome  Bldg.,  Cleveland,  for 
plant  for  American  Locomotive  Co.  Estimated  cost,  $65,000. 
Harry  Weil,  Gen.  Mgr. 

Ohio,  Elyria — Plans  being  prepared  by  R.  S.  Silsbee,  Arch., 
for  6-story  factory  on  Washington  Ave.  for  Troxel  Manu- 
facturing Co. 

Ohio,  Lagonda — (Springfield  post  office) — The  Blackwood 
Steel  Castings  Co.  plans  to  build  plant.  Estimated  cost,  $450,- 
000. 

Ohio,  Pomeroy — Pomeroy  Creamery  plans  60xl00-ft.  plant 
on   Condor  St.,   Pomeroy. 

Ohio,  Toledo — Haughton  Elevator  and  Machine  Co.  plans 
to  build  plant  at  Toledo. 

Ohio,  Toledo — Sinclair  Manufacturing  Co.  plans  factory  at 
1127    Brown   Ave.      Estimated    cost,    $18,000. 

Ind.,  ConnerNville — W.  AV.  Wainwright  &  Son  plans  to  en- 
large  plant   at   Connersville. 

Ind.,  Indianapoli.<i — Bids  will  soon  be  received  for  2-story, 
Estimated  cost,  $12,000.  Graham  &  Hill,  1022  Hume-Mansur 
Eldg.,   Arch. 

Ind.,  IndianapolLs — Bids  will  soon  be  received  for  2-story, 
35xl00-ft.  warehouse  and  office  building  for  William  Lvn  & 
Son,  120  North  Davidson  St.  L.  H.  Sturges,  527  Board  of 
Trade  Bldg.,  Arch. 
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Ind.,  liidliiiiii|M>liM--WaliaHli  Really  Co.  <'onteni|>lateR 
tiMV.  i;o\l(Hi  11  double  wiiri'hoUHe.  l':Htitiliited  cost,  $  1  DO, 000. 
Ind.,  i.iil''ii}et)e      I'laiiM  being  jirepared  for  factory   for  Rohm 


Mieh,,  llnttlr  Creek — II.  II.  Sherman  Manufacturing  Co. 
idaiiH  III  biiilil  an  iiddllloii   to  plant  ut   Rattle  Creek. 

^ili-h.,  Ilelroll  Saxon  Motor  Co.  plaUH  to  build  plant  along 
Ilelroii    TeMr.lnal    It.U.    ill    vl.inlly  of   .Michigan   Ave. 

mieh.,  Ilelroll  .loH.ph  II.  Siiillli  .V  Co.  plaUH  to  build  fac- 
tory  111    DuImiIh   St.   and    ICaHt    Crand    Itlvd. 

MIeh.,  Ilelrolt  -Sprlnglleld  Metal  Hody  Co..  Sprlnglleld, 
MaHH..    plaiiH    factory   at    Detroit. 

MIeh.,  Detroit  —  PlaiiH  prepared  for  2-Mtory,  95x95-ft.  fac- 
tory for  W.id.Mwoitli  Maniif.'icturing  Co.  lOHtimatocI  cost,  $60,- 
000.      l.oiiiN   Kainpor,  701    Fine  ArtH  Hidg.,  Arch. 

MIeh.,  .InekMon-'Ai'go  Motor  Co.  pl.inH  factory  on  Wlldwood 
Ave.      S.    Maiisil.    Ilackett,    Pres. 

MIeh..  Knlninnr.oo--ll.  1!.  Sherman  Manufactuiing  Co.,  Bal- 
tic Ciii'k,    plMii.s   lo  build   factory  at   Kalama'/.oo. 

Ml<'h.,  IVIlex  Kawneer  Manufacturing  Co.  plans  2-8tory 
lld<lUloii    In   pl.'iMt   at   NilcH. 

ill.,  Chlengo  llarder'H  FIrc-proof  Storage  and  Van  Co.  plann 
warehouse  and  bank  building  on  Stony  Island  Ave.  Kstlmuted 
cost,    $SI),(l(IO. 

Hi.,  linrtfort^fEast  Alton  post  office) — International  Shoe 
Co.   plans  to   build    tannery  ;it   Hartfort. 

ill..  I'eorin — Pl.-ins-  prepared  for  jjlant  tor  Keystone  Steel 
and  Wire  Co.  ICsliniated  cost,  $1,750,000.  J.  Kennedy,  Ues- 
Heiiier    lildg.,    Plttsliurgli,    I'enn.,     ICngr.      Noted    Apr.    27. 

ill.,  Sprlnglleld — Plans  being  preiiared  for  addition  to  plant 
at  .'Ird  and  Adams  .St.  of  Cudahy  Packing  Co.  ICstimatcd  cost, 
$13,000.      Noted    May    25. 

WiN.,  WeHt  AiliM — (Official) — Bids  will  be  received  until 
.Tuly  15  for  80x50O-ft.  and  40xl!»3-ft.  foundry  for  Electric 
Steel  Castings  Co.  by  L.  (J.  Smith,  Pres.     Noted  May  18. 

WiN.,  'WeHt  Ileiid — Plans  being  prepared  by  W.  F.  Hilgen, 
Arch.,  Cedarbuig,  for  addition  to  factory  of  West  Bend  Woolen 
Mills  Co.  Estimated  cost,  $40,000.  John  Geib,  Mgr.  Noted 
Mar.  23. 

Iowa,  DeM  MoineN — -Contract  will  soon  be  awarded  for  3 
factory  buildings  for  C.  E.  Erickson  Advertising  .Specialty  Co. 
on  3rd  St.  near  Grand   Ave.      Estimated  cost.  $20,000. 

Minn.,  Ailiertn  I,ea — (Official) — Bids  will  be  received  about 
June  20  by  George  J.  Hoffman  &  Co.,  Arch.,  17  West  College 
St.,  Rochester,  for  warehouse  for  Brite  Lite  Co.  Estimated 
cost.    $25,000.      Noted    May    11    and    18. 

Minn,,  MinneapoIiH- — Bids  will  be  received  until  11  a.m., 
June  5,  by  A.  P.  Erickson.  Audr.  Hennepin  County,  for  laundry 
at  Hennepin  County   Detention   Home. 

Minn.,  St.  Paul — Crez  Carpet  Co.  plans  addition  to  plant  at 
Front    and    Mackubin    St.       Estimated    cost,    $20,000. 

Minn..  St.  Paul — Plans  being  prepared  for  factory  for 
Kuhles  &  Stock  Co.     Estimated  cost,  $100,000. 

Knn.,  Wichita — ,1.  C.  Fisher,  care  of  Hauser-Garrison  Dry 
Goods  Co.,  contemplates  3-story,  50xl20-ft.  garage.  Esti- 
mated  cost,    $20,000. 

Neb.,  Omaha — Plans  being  prepared  by  W.  V.  Kernan. 
Arch.,  Bee  Bldg.,  for  1-story,  100xl32-ft.  garage  for  Black- 
stone    Holding    Co.       Estimated    cost.    $25,000. 

Ark.,  Stuttgart — Stuttgart  Rice  Mill  Co.  plans  elevator  and 
warehouse. 

Tex.,  Beaumont — Duncan  P.  Allen  plans  to  build  bakery  at 
Beaumont. 

Tex.,  Beaumont — E.  L.  Wilson  Hardware  Co.  plans  to  build 
warehouse.      Estimated   cost,   $45,000. 

Tex.,  Dallas — Maxwell  Motor  Co.  plans  assembling  plant 
at  Dallas. 

Tex.,  Denton — Diversification  and  Marketing  Association 
plans  packing  plant  at  Denton. 

Tex.,  Deport — Deport  Oil  Mill  plans  cotton-seed  oil  mill  at 
Deport.      Estimated  cost,   $35,000. 

Tex.,  El  Pa.so — Mexico  Guayula  Co.  plans  to  build  plant. 
Estimated    cost,    $50,000. 

Tex.,  Farwell — Plans  prepared  for  plant  for  Western  Ga- 
rage and  Tire  Co.  H.  Robertson,  Vice-Pres.  and  Gen.  Mgr. 
Noted  May  25. 

Tex.,  Floydada — J.  S.  Collins  and  J.  B.  Waller,  Leonard, 
purchased  site  at  Floj-dada  and  will  build  planing  mill. 

Okla.,  TnlMa — Bids  will  soon  be  received  for  2-story  addition 
to  bakery  of  Middle  West  Baking  C.  Estimated  cost,  $35,000. 
C.  D.  Cooley  Co.,  Century  Bldg.,  Pittsburgh,  Penn.,  Arch. 
Noted  Apr.  6. 

Okla.,  Tul.sa — Bids  will  soon  be  received  by  L.  H.  Ruggles, 
Arch.,  330  Robinson  Bldg.,  for  1-story,  100xl40-ft.  garage  for 
H.  C.  Stahl  and  M.  A.  Younkman,  1217  South  Baltimore  St. 
Estimated  cost,   $15,000. 

Idaho,  AVeiser — Bids  will  soon  be  received  for  flour  mill 
and   grain   elevator  for  Caldwell  Milling  and  Elevator  Co.      F. 

S.    Gwilliam,    Mgr. 

Wash,,  Xorth  Yakima — Plans  being  prepared  by  W.  W. 
DeVeaux.  Arch.,  for  50xl40-ft.  garage  and  machine  shop  at 
3rd  and  Yakima  St.  for  Fechrer  &  Janeck.  Estimated  cost. 
$10,000. 

^Va.sh.,  Seattle — Plans  being  prepared  for  Port  Commission 
for   enlarging   grain   elevator. 

Wash,,  Taeoma — Chicago,  Milwaukee  &  St.  Paul  Ry.  plans 
warehouse  on  terminal  propertv  in  Taeoma  Harbor.  Esti- 
mated cost,  $250,000.  C.  F.  Loweth,  Railway  Exchange  Bldg., 
Chicago,   111.,   Ch.    Engr. 

Calif.,  Pall  Brook — Fall  Brook  Citrus  Association  plans 
packing  plant. 
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Callt.,  Redwood  C'Uy — John  Hoistmann  Chemical  Co.  plans 
to    build    factory    at    Kcdwood    City.       Kstimated    cost,    $25,000. 

Ont.,  Clinthnin — Ameiiciin  Pad  and  Textile  Co.  plans  addi- 
tion to  plant.     Kstimated  cost,  $30,000. 

Ont.,  Hamilton — Plans  beinK  prepared  for  plant  for  W.  T. 
RawleiKh    Co.,    Ltd.      Noted    Oct.    21. 

t»nt.,  Ottawa — Hoard  of  Control  plans  civic  garage  and 
repair  .shop.     Norman   H.   l>itt.  City  Clk. 

Ont.,  SInifoe — Unique  Shoe  Co.  plans  factory.  Estimated 
cost,    $10,000. 

Ont.,  Toronto — W.  H.  Harris  granted  permit  for  warehouse 
on   Richmond  St.     Estimated  cost,  $17,000.     Noted  Dec.  23. 

Ont.,  Toronto — Hartje  Bros,  plans  to  remodel  and  improve 
plant   and    construct    a    box    factory.      Kstimated    cost,    $100,000. 

Ont.,  Toronto — H.  T.  I.el'age,  1152  Dundas  St.,  plans  to  build 
factory.      Kstimated    cost,    $25,000. 

Ont.,  Weston — Canada  Cycle  and  Motor  Co.  will  build  plant 
at    Weston.      Estimated   cost,    $100,000. 

Man.,  ^V  innlpei; — Breen  Motor  Co.,  Bradway  and  Sherbrooke 
St.,   will    build   garage   at   Winnipeg.      Kstimated   cost,    $15,000. 

Man.,  Winnipeg — I'lans  prepared  by  Woodman  &  Carey, 
Arch.,  Lindsay  BUrg.,  Winnipeg,  for  plant  for  Stovel  Printing 
Co.      Estimated    cost,    $225,000. 

Altn..  Calgary — Press  reports  state  Rumey  Tractor  Co. 
will   build  garage.      Estimated   cost,   $30,000. 

Bids  In  and  Contracts  Awarded 

MaxN.,  Bo.ston — Contract  for  improving  creamery  for  I.,ong 
Wharf  Co.  awarded  to  GEORGE  W.  HARVEY  CO.,  201  Devon- 
shire St. 

MaHH.,  Broekton — Contract  for  1-story,  G5xl25-ft.  garage 
for  E.  L.  Bonney,  3fi9  Ciescent  St.,  awarded  to  POWERS 
BROS.,  North  Montello  St.  Estimated  cost,  $20,000.  Noted 
Mar.   16. 

MasH.,  Lyun — Contract  for  factory  for  Campbell  Electric 
Co.,  17  Stewart  St.,  awarded  to  W1LT4AM  N.  BAILEY  CO,, 
»S  Broad  St.,  Boston,  at  $36,i)80.     Noted  May  11. 

Conn.,  Hartford — Contract  for  manufacturing  and  office 
building  for  .1.  M.  Nev  &  Co.  at  Elm  and  West  St.  awarded  to 
TORRINGTON   BUILDING   CO. 

Conn.,  Merlden — Contract  for  2-story,  65x76-ft.  factory  for 
Dodd  Cooperage  Co.,  164  State  St.,  awarded  to  H.  WALES 
LINES  CO.,  134  State  St.     Estimated  cost.  $15,000. 

Conn.,  IVew  London — Contract  for  1-story,  20xl00-ft.  garage 
for  Manwaring  Memorial  Hospital,  awarded  to  J.  A.  DOLAN 
&   CO.,   Manwaring   Bldg.      E.stimated   cost,    $10,000. 

Conn.,  ■\Vaterbury — (Official) — Contract  for  100xl60-ft.  fac- 
tory for  A.  H.  Wells  &  Co.,  Inc.,  awarded  to  H.  WALES  LINES 
CO.,  Meriden.  Estimated  cost,  $40,000.  Noted  Apr.  13  and 
May  11. 

N.  Y.,  Albany — Contract  for  factory  for  B.  &  W.  Bernstein, 
96  South  Pearl  St.,  awarded  to  WILLIAM  F.  BICE,  52  South 
Hawk  St.     Estimated  cost,   $10,000. 

>'.  Y.,  New  York — (Borough  of  Bronx) — Williamshridge 
Hygienic  Ice  Co.  awarded  contract  for  1-story.  48xl04-ft.  ice 
house  and  1-storv,  27x47-ft.  engine  house  to  RIME  BUILDING 
CO.,  509  Willis  Ave.     Estimated  cost,   $15,000. 

IV.  Y.,  New  York — (Borough  of  Brooklyn) — Contract  for  1- 
storv,  94xl00-ft.  garage  on  Raymond  St.  near  De  Kalb  Ave. 
for  A.  I.  Namm  &  Son,  494  Fulton  St.,  awarded  to  WILLIAM 
KENNEDY  CONSTRUCTION  CO.,  215  Montague  St.  Estimated 
cost,   $13,000. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Contract  for  1- 
storv,  lOOxlOO-ft.  storage  building  at  Kramer  and  Court  St. 
for  David  Sammon,  245  Bush  St.  awarded  to  FRANK  WALSH. 
374   Hamilton   Ave.      Estimated   cost,    $10,000. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Contract  for 
2-storv,  27xll0-ft.  garage  at  SOS  East  35th  St.  for  John  Gal- 
lagher" awarded  to  NIEMANN  &  LUTH,  INC.,  33  West  42nd  St. 
Estimated  cost,   $10,000. 

N.  Y.,  New  York — -(Borough  of  Manhattan) — Contract  for 
4-storv,  S0x345-ft.  manufacturing  building  for  James  K. 
Stewart  awarded  to  JACOB  A.  ZIMMERMAN  &  SONS,  INC., 
IS  East  41.st  St. 

N.  J.,  Lincoln  Park — Contract  for  oil  refinery  at  Lincoln 
Park  for  Vacuum  Oil  Co.,  61  Broadway,  New  York,  N.  Y., 
awarded  to  H.  D.  BEST  CO.,  52  Vanderbilt  Ave.,  New  York,  N. 
Y.     Estimated  cost,   $2,000,000.     Noted   Mar.   30. 

N.  J.,  Newark — Contract  for  1 -story,  59xl48-ft.  garage  for 
Aetna  Realty  Co.,  738  Broad  St.,  awarded  to  MILLER  &  SONS 
CO.,  441  Main   St.,   East  Orange.     Estimated  cost,   $12,000. 

N.  J..  Newark — Contract  for  alteration  and  improvements 
to  10-storv  storage  building  at  92-112  Front  St.  for  P.  Ballan- 
tine  &  Sons,  Freeman  St..  awarded  to  ESSEX  CONSTIiUCTION 
CO.,   87   Academy   St.     Estimated   cost,   $35,000.      Noted   May   25. 

N.  J.,  Newark — Contract  for  plant  on  Frelinghuysen  Ave. 
for  General  Leather  Co.  awarded  to  EDWARD  M.  WALDRON, 
INC.,    207    Market    St.      Estimated    cost,    $175,000. 

N.  J.,  New  Brunswiek — Contract  awarded  to  TURNER  CON- 
STRUCTION CO..  11  Broadway,  New  York,  N.  Y.,  for  plant  for 
Xewkraft    Manufacturing  Co. 

N.  J.,  Perth  .Vmboy — Contract  for  3-story,  34xl53-ft.  ad- 
dition to  plant  at  Buckingham  Ave.  and  High  St.  for  Perth 
Ambov  Chemical  Works  awarded  to  LEWIS  P.  FLUHRER  CO., 
220   West   42nd   St.,   New   York,   N.   Y. 

Penn.,  .\thens — Contract  for  factory,  machine  shop,  power 
house  and  coal  pockets  for  Ingersoll-Rand  awarded  to 
SPRINGER  &  NOLAN,  Waverly,  N.  Y.  David  Keefe,  Consult. 
Engr. 

Penn.,  Chester — (Official) — Contract  for  concrete  piling  and 
reinforced-concrete  foundations  for  machine  shops,  cr.me  run- 
ways and  5  launching  ways  for  Sun  .Shipbuilding  Co.,  Phila- 
delphia, awarded  to  RAYMOND  CONCRETE  PILE  CO..  140 
Cedar  St.,  New  York,  N.  Y. 


Penn..  Ilnnover — J.  S.  Young  &  Co.  awarded  contract  for 
2-8tory.  27xlOO-ft.  addition  to  factory  to  O.  II.  HO.STETTER, 
Star   Theater    Bldg.      Estimated    cost,    $10,000. 

Penn.,  MrKeeNport — Contract  for  3-Htory,  44x70-ft.  bakery 
for  {Jeorge  A.  Pistel.  929  5th  Ave.,  awarded  to  WILLIAM 
NOWKLL,  517  Walnut  St.  Estimated  cost,  $20,000.  Noted 
Apr.    6. 

Penn.,  Phllndel|>hln — Abrasive  Materials  Co.  awarded  con- 
tract for  additions  to  factory  to  JAMES  H.  WELLS,  Heed 
Bldg.,    Philadelphia. 

I'enn..  I>hlladelphia — Contract  for  4-stoiy  addition  to  plant 
of  .\Jax  .Metal  Co.,  46  Itichniond  St.,  awarded  to  M.  WARD 
EASLY,    Crozer    Bldg.      Estimated    cost,    $35,000. 

Penn.,  Philadelphia — Contract  for  additions  to  liakery  of 
New  York  I'ie  Baking  ('o.  awarded  to  PHILIP  HAIBACH 
CO.NTRACTI.NC;  CO.,  1261  North  20th  St.  Estimated  cost. 
$25,000. 

Penn.,  Philadelphia — F.  W.  Tunnell  &  Co.  awarded  con- 
tract for  addition  to  warehouse  to  W.  O.  SPRINGER  &  CO.. 
1624    Latimer  St.      Estimated   cost,   $25,000. 

Penn..  KendlnK- — Pennsylvania  Optical  Co.  awarded  con- 
tract for  factory  to  JOH.V  H.  WICKERSHA.M,  I!r<-nnemann 
Bldg..  Lancaster.  Estimated  cost,  $75,000.  Noted  Dec.  9  and 
Apr.    13. 

Penn.,  Seranton— Contract  awarded  to  PETER  STIPP,  327 
Washington  Ave.,  for  addition  to  warehouse  of  <_'apouse  Ware- 
house Co.     Estimated  cost,  $25,000. 

Md.,  SpurrowH  Polnt^Marvland  Steel  Co.  awarded  contract 
for  fabrication  plant  to  WEST  CONSTRUCTION  CO.,  Knicker- 
bocker Bldg.,  Baltimore.  Estimated  cost,  $50,000.  Noted 
Mar.  2. 

Ohio,  Akron — Contract  for  99xl22-ft.  factory  for  B.  F. 
Goodrich  Co.  awarded  to  CARMICHAEL  CONSTRUCTION 
CO.      Estimated    cost,    $25,000. 

Ohio,  Cinelnnati — Contract  awarded  to  B.  NIEHAUS  for  2- 
story  garage  at  Dennis  and  Corrv  St.  for  Corry  Garage  Co. 
Estimated    cost,    $10,000.      Noted    May    18. 

Ohio,  Cleveland — Packard  Cleveland  Motor  Co.,  5206  Pros- 
pect Ave.,  awarded  contract  for  addition  to  plant  to  CROW- 
ELL-LUNDOFF-LITTLE  CO.  Estimated  cost,  $100,000,  Noted 
Mar.  30. 

Ohio,  DelphoM — Contract  for  addition  to  garage  of  Stottle- 
meyer  Bros,  on  South  Main  St.  awarded  to  J.  H.  BECKMANN. 

Ohio,  Fremont — Peoples  Elevator  and  Supply  Co.  awarded 
contract  for  elevator  to  L.  C.  EWING  &  SON,  Weston.  Esti- 
mated   cost,    $10,000. 

Ohio,  Limn — Contract  for  3-storv  garage  for  J.  H.  Blatten- 
berg.  M.  D.,  128  South  Union  St.,  awarded  to  F.  E.  WOOD, 
Richie  and  Jameson  Ave.  Estimated  cost,  $25,000.  Noted 
Apr.   27. 

Ohio,  Youngstown — W.  H.  Foster  awarded  general  con- 
tract to  HELLER  BROS.,  Furnace  St.,  for  1-story,  108xl88-ft. 
addition    to    plant. 

Ohio,  Kanesville — (Official) — Contract  for  2-story,  60xl30-ft. 
garage  for  C.  N.  Harvey,  Main  and  2nd  .St.,  awarded  to  DUNZ- 
WEILER  BROS.,  Zanesville,  at  $20,000.     Noted  Apr.  13  and  27. 

Ohio,  ZanesvUle — ^Wiles  Grocery  Co.  awarded  contract 
for  addition  to  warehouse  to  DUNZWEILER  BROS.,  62% 
Main  St.     Estimated  cost,  $16,000. 

Ind.,  ColnmbuK — Columbus  Handle  and  Tool  Co.  awarded 
contract  for  addition   to   factory   to  DUNLAP  &  CO. 

Ind.,  ColumbuH — Contract  for  3-sto(-v  addition  to  plant  of 
W.  W.  Mooney  &  Sons  awarded  to  HEGE  &  CO.,  Columbus. 
Estimated    cost,    $20,000.      Noted    Sept.    23. 

Mieh.,  Detroit — Michigan  Stamping  Co,  759  Bellevue  Ave., 
awarded  contract  for  1-storv.  347xG00-ft.  factory  to  OTTO 
MISCH  CONSTRUCTION  CO.,   725   Chamber  of  Commerce   Bldg. 

Mleh.,  Detroit — Siewek  Bros.,  75  Baltimore  St.,  awarded 
contract  for  masonry  for  addition  to  factory  to  OTTO  MISCH 
CONSTRUCTION    CO.,    Chamber    of    ("ommerce    Bldg. 

Mich.,  Hamtramek — (Official) — Contract  for  1-storv,  lOOx 
200-ft.  factory  for  Hvgenia  Filter  Co.,  awarded  to  FRANK  H. 
DAVIS,   109-111   Casgrain  Ave.      Noted  May   IS. 

111.,  Chicago — Contract  for  masonry  for  3-story  factory 
on  Marshall  Blvd.  for  Albaugh-Dover  Co.,  Marshall  Blvd.  and 
21st  St.,  awarded  to  A.  W.  HINTZR,  53  West  Jackson  Blvd. 
Kstimated    cost,    $40,000.      Noted   Apr.    20. 

111.,  Chicago — Contract  for  1-  and  2-story  foundry  and 
shops  at  1200  South  Kostner  Ave.  for  Jones  Foundry  Co., 
North  Ave.  and  Noble  St.,  awarded  to  WILLIAM  J.  SCOWN 
BUILDING    CO.,    1357    Cortland    St. 

111.,  Chicago — Contract  for  masonry  for  4-story  factory  at 
4319  South  Ashland  Ave.  for  Morris  &  Co.  awarded  to  M.  STE- 
PHEN.    Estimated  cost,   $60,000.     Noted  Nov.   25. 

111.,  Chicago — Sigman  &  Greenblatt  awarded  contract  for 
3-storv  factory  on  Halsted  St.  to  SIMPSON  CON.STRUCTION 
CO.,   133  West  Washington   St.     Estimated  cost,  $50,000. 

III.,  Chicago — Contract  for  masonry  for  7-story  storage 
building  for  Swift  &  Co.,  V.  S.  Yards,  awarded  to  C.  A. 
MOSES  CONSTRUCTION  CO.,  133  West  Washington  St.  Esti- 
mated   cost,    $48,000. 

III.,  Peoria— Holt  Manufacturing  Co.  awarded  contract  for 
1-storv,  200x200-ft.  machine  shop  to  F.  B.  HASBROUCK. 
Peoria".     Estimated  cost,   $65,000.     Noted  Apr.   27. 

Iowa,  Sioii.v  City — Contract  for  factory  building  for  .Arctic 
Creamery  Co.  at  7th  and  Nebraska  St.  awarded  to  KEEFE 
CONSTRUCTION    CO.      Estimated    cost.    $40,000. 

Minn.,  MinneapoIiM — (Official) — Contract  for  grain  elevator 
for  Minneapolis.  .St.  Paul  &  Sault  Ste  Marie  Ry.  awarded  to 
THOMPSON-STARRETT  CO.,  175  West  Jackson  Blvd.,  Chicago, 
HI.  C.  N.  Kalk,  317  2nd  Ave.,  Minneapolis.  Ch.  Engr.  Noted 
May    11. 

Kan.,  KanMax  City — (Official) — Contract  for  10  storage 
tanks  for  Southwestern  Milling  Co.,  701  Dwight  Bldg.,  awarded 
to  STEPHENS  EN(JINEERING  CO.,  53  West  Jackson  Blvd., 
Chicago,  111.     Noted  May  18. 
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Trx..  ICI  I'n««»— (Omclal)— f^nntrrict  for  *-tiU>ry,  90xl2G-ft. 
\Muili(iU(if  fdi  Knikiiut'i-.  Z»rk  *i  Moyo  iiwiinloil  to  V.  Ifl. 
W'AIU:.   i;i   I'liHo.  lit   Jlil.OOO.     NoI«<c1  Doc   ao  uihI   May    11. 

■IV«.,  Vrrnuii — (•oiitiiict  fi>r  wiirehoUMK  for  Krll  MIllliiK  <""•. 
iiwiiiil.^a  to  KAUl'ia)W  CD..  Ft.  Worth.  I'.mI  liiuitid  tout, 
$L'0,OUO. 

Itlnhti,  I'ofnirllo — C'ontiiift  for  fi-Mtory  wiirchouso  for  Suit 
l.iilu-  Ihir.lwnio  Co.  uwiihUhI  to  l,YNcV-("ANN(  )N  Co..  Suit 
l>iiko    fity,    Utuh.      I'lHlliniitiil    coMt,    $(iii,OiMi. 

t»rp..  I. a  tirnudr — ( tionon-WiiMhlnntun  U.H.  mid  NuvUatlon 
Co.  uwunl.-.l  r,.Mtra.l  for  i  oiiii.lliou.M.-  to  M.  .1.  llUltSKN  ro.. 
Si-attli'  lOBtlmatrd  coHt,  $40,(100.  S.  Murray,  rortlaiul.  ActliiK 
VU.    lOnwr.      Not.'.l    May    l.S. 

Orr..  Nurth  I'ortlnnd— Union  Mont  Co.  nwnnlod  contract  for 
niuMonry  for  7-Hlory  ri'lnforcol-concrotc  coolrr  and  curInK 
l.ull.llnK  at  packhiK;  pliint  to  HI.MMIAM  «r  SHKI..UY,  I'ortlanU. 
K.sllniati'd  co.st,  $1.^0,V/00.     N<it«il  Mar.  'J-.i. 

On-.,  4»rrKon  VHy — (^.nt-i.it  for  pulp  mill  and  Ki'noratlnK 
plant  for  llawlfV  I'ulp  and  Taper  Co.  awarded  to  UltAClO  & 
ISASMl'SSKN   CO.,    I'ortland. 

Cnllf..  I.on  Aiiirelm— (Olllclnl) — Depnrtmpnt  of  Public  Ser- 
vice, Hureau  of  I'ow.r  and  Mtfht.  315  South  Olive  St..  will  build 
:;-story,  ClaH.x  "C"  machine  oliop  at  ItiOl  St.  .John  St.  by  day 
labor."     Kstlmated    cost.    $11.'. 000.      Noted    May    4. 

Cnlir.,  I.ON  AiiKrlcH — (^«ntrn  -t  for  factory,  power  plant  and 
olllce  building  on  Santa  \-\'-  Ave.  for  Southern  California  Hox 
Co.  awarded  to  J.  A.  CllOOK,  naker-lJetwlller  IJldR.  Esti- 
mated   cost.    $40,000.      Noted    Keb.    i4. 

(Int.,  ('hnthnm — Contract  for  drying  and  storapre  hulldlnK 
for  l>oniliiU.n  Su^ar  Co.  awarded  to  CHATHAM  CONSTRUC- 
T10>f  CO. 

Out.,  PrcMloii — Contract  for  3-story  addition  to  plant  of 
Solid  Leather  Vo.  awarded  to  U.  G.VTKHOUSE,  I'reston.  Esti- 
mated  co.-;t.    $5(1.000.      Noted    Jliiy    25. 

Out..  Stnmfonl — Contract  for  plant  for  American  Cyanamid 
Co.,  NlaBura  Falls,  awarded  to  SNYUEll  &  GULETT,  Niagara 
Falls  South.     Kstimated  cost.  $20,000. 

.•\ltn.,  CnlKiiry — Alberta  Fanners  Cooperative  Elevator  Co. 
awarded  contract  for  7  elevators  to  THOMAS-JAMIESON- 
McKENZIE,    Calgary. 

FEDERAL  GOVERNMENT  WORK 
Proposed  Work 

N.  H.,  Ft.  Constitution — Wharf — l!ids  will  be  received  by 
Pepot  (juartormastor  until  noon,  June  10,  for  addition  to 
wharf. 

N.  H..  Port.Nniouth — Power  Plant  Pipinpr — Bids  will  be  re- 
ceived bv  F.  R.  Harris,  Ch.  of  Bureau  of  Yards  and  Docks, 
Navv  Dept..  Washington,  P.  C.  until  11  a.m.,  June  17,  for 
removing  and  renewing  certain  high  pressure  steam  piping  in 
power   plant   at   Navy   Yard,    Portsmouth. 

R.  I.,  Providence — Dredging — Bids  will  be  received  at  U.  S. 
Engineer  Sub-Office.  Federal  Bldg..  Providence,  until  noon, 
June  12,   for  dredging  in   Providence  Harbor.      (See  adv.) 

N.  Y..  Fire  I.slanil — Building — Bids  will  be  received  by  P. 
R.  Harris,  Ch.  of  Bureau  of  Yards  and  Pocks,  Navy  Dept.. 
Washington,  P.  C,  until  11  a.m..  June  17,  for  chief  operators 
quarters  at  Naval  Radio  Station,  Fire  Island.     Noted   May   IS. 

N.  Y.,  AVntcrloo — Post  Office — Bids  will  be  received  by 
James  A.  Wetmore.  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington, D.  C,  until  3  p.m.,  June  20,  for  U.  S.  post  office  at 
Waterloo.     Noted  Feb.   10. 

Penn.,  Pltt.shurgh — Buildings — Bids  will  be  received  at 
U.  S.  Engineer  Office.  Pittsburgh,  until  noon,  June  21,  for  con- 
structing 2  brick  lockkeepers'  houses  at  Dam  No.  1,  Monon- 
gahela  River.      (See  adv.) 

Penn..  Pottstown — Post  Office — Bids  will  be  received  by 
James  A.  Wetmore.  Act.  Superv.  Arch..  Treasury  Dept.,  Wash- 
ington. D.  C,  until  3  p.m.,  June  26,  for  U.  S.  post  office  at 
Pottstown. 

Md.,  Baltimore — Dredging — Bids  will  be  received  at  U.  S. 
Engineer  Office,  Baltimore,  until  June  30  for  dredging  in  Elk 
anl    Little    Elk    Rivers,    Md.       (See    adv.) 

D.  C  W'nshington — Culvert — Bids  will  be  received  at  office 
of  Commissioners  of  District  f  Columbia,  Room  509,  District 
Bldg.,  until  2  p.m.,  June  19.  for  culvert  in  line  of  Evarts  St., 
N.   E.,  between   24th   and   26th   St. 

D.  C,  ■Washington — Dredging — Plans  and  specifications 
being  prepared  by  Navy  Department  for  dredging  in  vicinity 
of  Washington  Navy  Yard. 

D.  C,  AVashinsfton — Steamer — Bids  will  be  received  at 
office  of  Quartermaster  General,  U.  S.  A.,  Washington,  until 
2  p.m.,  June  9,  for  construction  and  complete  equipment  of 
twin  screw  steel  steamer,  length  171  ft.,  load  line  156  ft., 
breadth  32  ft.  and  depth  17  ft.      (See  adv.) 

La.,  Ne^v  Orleans — Light  Station — Bids  will  be  received  by 
Lighthouse  Inspector,  New  Orleans,  until  2  p.m.,  June  22, 
for  Timbalier  Light  Station,  east  end  of  Timbalier  Light 
Station  on  Gulf  of  Mexico.      (See  adv.) 

La..  New  Orleans — Coal — Bids  will  be  received  at  V.  S.  En- 
gineer Office,  Custom  House,  New  Orleans,  until  .Tune  24  for 
furnishing  and  delivering  coal  for  U.  S.  plant  from  July  1, 
1916,  to  June  30,   1917.      (See  adv.) 

Ohio,  Alliance — Post  Office — Bids  will  be  received  by  James 
A.  'U'etmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Washington, 
D.  C,  until  3  p.m.,  June  23,  for  U.  S.  post  office  at  Alliance. 
(See  adv.) 

III.,  Alcdo — Building — According  to  press  reports  U.  S. 
Government  plans  to  construct  Federal  building  at  Aledo. 

Iowa,  Grinnell — Post  Office — Bids  will  be  received  by 
James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington, D.  C,  until  3  p.m.,  June  26,  for  U.  S.  post  office  at 
Grinnell. 

Neb.,  Alliance — Post  Office — Bids  will  be  received  by  James 
A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Washington, 
D.  C.  until  3  p.m.,  June  23,  for  U-  S.  post  office  at  Alliance. 


».  D.,  Crow  C'rrrk — UulIdlnK — Hlds  will  bo  received  by 
Cato  HellH,  (,'onir.  of  Inillan  AffalrH.  WaHhInRton,  P.  C,  until 
2  p.m.,  June  Hi,  foi-  fruine  boHpltal  liulldlnK  at  Crow  Creek 
Indliin    Sihool,    t'luw    Creek. 

Te«..  Ft.  Siun   llituMtoii  —  lltilliling — HIiIh  will  bo  received  at 

olIl< f   ConHtruel  liiK    (.JiiartermaMler,    Ft.    .Sam    IluUHton,    until 

II    a.m.,    .lunu    7,    for   corrugated    Htuol    HtuiehouMU    and    wagon 

Hhed. 

WiihIi.,  North  Ilend — riulldlngH — ItldH  will  bo  received  by 
F.  It.  llarrlH,  Ch.  of  Bureau  of  YurdM  and  pockH,  Navy  Dept., 
Washington,  until  11  a.m.,  June  17.  for  building  ut  Naval 
Radio   Station,   North    Head.      Noted    May    25. 

AVnMli..    Hrnttle — <;antry     cantlli-ver     crane,     etc. — Bids     will 

bo    reeilved    at    C.    S.     lOngIn •    oillce,    .Seattle,    for    BUlo    Of    1 

Kantr.v  cantilever  <'runc  anil  e<|ulpment.      (See  adv.) 

Bids  In  and  (Contracts  Awarded 

Conn.,  \e«  l.oiiilon  l)reil»;liig  Cciiitract  for  dredging  In 
Brldgejiorl  Harbor  awarded  to  MAUITIMK  DREDGING  CO., 
S    Broad   St.,   New    York,   N.   Y.,   at   $5,553.      Noted   Apr.    27   and 

May   26. 

It.  1..  Nenjiiirt — Post  Office — Contract  for  U.  8.  post  office 
at  Newport  awarded  to  M.  YEAOER  &  SONS,  Minerva,  Ohio, 
at   $244,996.      Noted   Apr.   fi   and   May   25. 

N.  Y..  llufTiilo — Dredging — Contract  for  dredglni;  Lake 
Erie  entrance  to  Black  Rock  Harbor  and  Erie  Basin  and  In 
Black  Rock  Canal  awarded  to  H.  S.  KERIiAUGH.  INC.,  Tele- 
phone  Bldg.,   Buffalo,   at   $23,030.       Noted   Apr.   13   and   May   18. 

N.  Y..  New  Y'ork — Borings — Lowest  bids  re<-elved  May  27 
for  making  borings  In  conn<'ctlon  with  proposird  dry  dock  at 
Navy  Yard,  New  York,  (a)  wash  borings,  (b)  core  borings, 
were  as  follows:  Edward  Cristmond,  MassiUon,  Ohio,  (a) 
$1.08,  $1.24,  $1.38,  (b)  $4.50;  United  (;ore  Drilling  Co.,  New 
York,  (a)  $1.25.  (b)  $2.50,  Spragg  &  HInwood,  Scranton,  Penn., 
(a)    $1.35,    (b)   $3.     Noted  May  18  and  25. 

I'enn.,  Phllndelpliln — Borings — Lowest  bids  received  May 
27  for  making  liorings  in  conn<'ction  with  proposed  dry  dock 
at  I'hiladc'lphia  Navv  Yard,  were  as  follows;  Artesian  Well 
Prilling  Co.,  Philadelphia,  $0.87;  Spragg  &  Hinwood,  Scranton, 
Penn.,  $0.90;  lOdward  Cristmond,  Masslllon,  Ohio,  $0.90,  $1.28, 
$1.39    and    $2.      Noted    May    25. 

Del..  Wilmington — Dredging — Contract  for  dredging  Rac- 
coon Creek,  N.  J.,  awarded  to  RIVER  AND  HARBOR  IM- 
PROVEMENT CO.,  Philadelphia,  Penn.,  at  17 %c.  per  cu.yd. 
Noted  Apr.   27  and  May   18. 

Md.,  Indian  Head — Building — Contract  for  extension  of 
Building  No.  102,  Naval  Proving  Ground.  Indian  Head,  award- 
ed to  ItlCITARPSON  &  lUIRGESS,  Washington,  D.  C,  at 
$5,322.     Noted  Apr.   13  and   May  4. 

Va.,  Norfolk — Derrick  Boat — Lowest  bids  received  May  22 
for  derrick  boat  were  as  follows:  W.  E.  Thomas  &  Co.,  Nor- 
folk, Va.,  $17,607;  Old  Dominion  Marine  Railwav  Corporation, 
Norfolk,  $18,379;  F.  O.  Smith  Shipbuilding  and  Dry  Dock  Co., 
Norfolk,   $19,779.     Noted  May  4. 

A'a.,  Norfolk — Disinfecting  Plant — Contract  for  disinfect- 
ing plant  at  Navv  Yard,  Norfolk,  awarded  to  R.  R.  RICHARD- 
SON &  CO.,  Norfolk,  at  $12,200.     Noted  Apr.  20  and  May  18. 

Ind.,  Evansvllle — Post  Office — Contract  for  U.  S.  post  office 
at  Evansville  awarded  to  C.  KANZLER  &  SON,  Evansville,  at 
$134,000.     Noted  Apr.   6   and   May   18. 

MIeh.,  Frankfort — Coast  Guard  Station — Bids  were  re- 
ceived May  25  for  coast  guard  station  and  accessories  at 
Point  Betsie,  Frankfort,  as  follows:  Nelson  &  Mysen,  Muske- 
gon, at  $12,473;  R.  J.  B.  Newcombe,  Manistee,  at  $12,705;  Price 
Bros.  Co.,  at  $13,750.     Noted  May  11. 

Minn.,  Little  Falls — Post  Office — Contract  for  U.  S.  post 
office  at  Little  Falls  awarded  to  A.  W.  LANE,  19  South 
La  Salle  St.,  Chicago,  111.,  at  $53,375.  Noted  Apr.  18  and 
May  25. 

AVyo.,  Powell — Structures — U.  S.  Reclamation  Service 
awardecl  contract  for  structures  on  Shoshone  Project,  Sched- 
ule 1,  to  SECURITY  BRIDGE  CO.,  Minneapolis,  Minn.,  at 
$15,735.  All  bids  on  Schedule  2  rejected  and  work  will  be 
done   by  government  forces.      Noted   Apr.   6   and  May   18. 

Colo.,  Durango — Post  Office — Lowest  bids  received  May  18 
for  U.  S.  post  office  at  Durango,  (a)  limestone,  (b)  sandstone, 
were  as  follows;  Thomas  V:.  Cissel,  Wooster,  Ohio,  (a)  $90,000, 
(b)  $94,000;  C.  R.  Goodhand,  McCook,  Neb.,  (a)  $91,500;  Camp- 
bell Building  Co.,  Salt  Lake  City,  Utah,  (a)  $97,400,  (b)  $105,- 
000.     Noted   Apr.   13. 

W^ash.,  Keyport — Buildings — Lowest  bids  received  for  3 
buildings  at  Naval  Radio  Station,  Keyport,  were  as  follows: 
Martin  &  Dugan  Construction  Co.,  Seattle.  $7,200;  Schaar  & 
Pohl,  Seattle,  $8,056;   "^'allin  &  Erickson,  Tacoma,   $8,376. 

AVash.,  W^enatehee — Post  Office — Lowest  bids  received  May 
19.  for  U.  S.  post  office  at  Wenatchee,  (a)  limestone,  (b)  sand- 
stone, were  as  follows:  Bird  &  Hobson,  Wenatchee.  (a) 
$79,000,  (b)  $78,618;  Hardin  F.  Allan.  Seattle,  (a)  $81,153,  (b) 
$80,753:  John  Wallin  Seattle,  (a)  $83,200,  (b)  $83,000.  Noted 
Apr.   13. 

Calif.,  Los  Angeles — Dredging — Contract  for  dredging  in 
Los  Angeles  Harbor  awarded  to  S.\N  FRANCISCO  BRIDGE 
CO.,   San   Francisco,   Calif.,   at   $27,501.     Noted   Apr.   20. 

Calif.,  Mare  Island — Shipbuilding  Cranes — Bids  were  re- 
ceived May  22  for  furnishing  2  shipbuilding  cranes  for  Mare 
Island  Navv  Y'ard.  (a)  f.o.b.  Mare  Island,  (b)  f.o.b.  New  York, 
as  follows:  McMvler  Interstate  Co.,  Bedford,  Ohio,  (a)  $40,374, 
(b)  $31,174;  Terry  &  Tench  Co.,  New  York,  N.  Y.,  (b)  $35,540. 
Noted  May  4. 

CANALS,  DITCHES  AND  IRRIGATION 
'  Proposed  Work 

N.  Y.,  Albany — (Official) — Barge  Canal  Work — Bids  will 
be  received  by  E.  W.  Wotherspoon,  State  Supt.  of  Pub.  Wks., 
Capitol,  Albany,  until  noon,  June  27,  for  improving  Cayuga 
and  Seneca  Canal  and  New  York  State  Canals.  Contract  1-A. 
Cayuga  and  Seneca  Canal,  Section  1,  Contract  No.  59-A,  Erie 
Canal,  Section  9  and  Contract  No.  72-B,  Champlain  Canal,  Sec- 
tion 1.     (See  adv.) 
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Fin.,  TituHvillc — Drainage — Plans  beinp  prepared  for 
drainins:  about  300, OOu  acres  in  upper  St.  Johns  District  in 
Brevartl,    Osceola    and    OranH:e    Counties. 

MInn.,  Senatobla — Drainage — Hickahala  Drainage  District, 
recently  organized,  will  hold  election  to  vote  on  $80,000  bonds 
for  draining  Hickahola  Bottom,  10,000  to  20,000  acres.  Noted 
Mar.   30. 

Mich.,  Duwn^^lav — Drainage — Right-of-way  secured  for 
Dowagiac  River  Drain  from  Hofferbert  farm  in  Berrien 
Township  to  county  line  between  Wayne  and  Hamilton  Town- 
ships. 

111.,  l.iviiiK'Hton — Drainage — Owego  Township  Drainage 
Commission  will  soon  award  contract  for  5-mi.  ditch. 

III.,  Hovk  iNlnnil — Drainage — Election  will  soon  be  held  to 
vote  on  .1>64,000  Ijonds  for  repairing  levee  and  improving 
Drury   Drainage   District.      Noted   May    25. 

lown,  <'lnrlon — Drainage — Bids  will  soon  be  received  by 
County  Auditor.  Clarion,  for  improving  Drain  No.  14.  George 
Li.   Mcchem,    Engr. 

Iowa,  Corning — Drainage — Bids  will  soon  be  received  for 
draining  about  13,000  acres  in  Adams  County  along  East 
Nodaway  River  for  Nodaway  Drainage  District  No.  1.  Esti- 
mated   cost,    $18,000.      F.    W.    Yeadon,    Audr.,    Adams    County. 

Iowa,  Council  IIIiiITh — Drainage — Boyd  F.  ^V'alker,  Engr.. 
making  surveys  for  sub-drainage  District  No.  1  of  Pigeon 
Creek   Drainage  District  No.   8,   I'ottawattamie   County. 

Iowa,  KNIorn — Ditches — Board  of  Supervisors  of  Hardin 
County   plans   Drainage  Ditches  Nos.   82   and   61. 

Iowa.  Ft.  I>o<Ikc — Drainage — Bids  will  be  received  until 
June  !t  by  James  L.  Hanrahan,  Audr.  Webster  County,  for 
Drain   No.   231. 

Iowa,  <;ienwoo<1 — Drainage — F.  M.  Jackson,  Engr.,  retained 
to  prepare  ijlans  for  reconstructing  Mills  Fremont  Drainage 
Ditch. 

lown,  Humboldt — Drainage — Bids  will  soon  be  received  by 
County  Auditor  for  Drainage  Ditch  No.  86.     C.  E.  Ross,  Engr. 

lown,  Sioux  City — Ditch — C.  Moriarty,  Engr..  Sioux  City, 
recommends  reconstruction  of  ditch  from  Glenellen  to  Hor- 
nick,  20  mi.  long  with  16  mi.  of  laterals.  Estimated  cost, 
$100,000. 

Iowa,  Swea  City — Drainage — Plans  being  considered  for 
reconstructing  Drainage  Ditch  No.  4.  Estimated  cost,  $400,- 
000.     Address  County  Clerk,  Algona. 

Minn.,  Bcmidji — Ditch — Bids  reecived  May  19  for  Judicial 
Ditch  No.  2.5  to  drain  basin  of  headwaters  of  Rapid  River 
rejected.  New  bids  will  be  received.  J.  L.  George,  County 
Audr.      Noted    Apr.    27. 

Minn.,  Morris — Ditch — County  plans  Ditch  No.  31.  C.  R. 
Wollthan,   County  Audr.     J.   E.  Cole.   Engr. 

Minn.,  IVe^v  dm — Ditches — Bids  will  be  received  until  June 
5  by  County  Auditor  for  Ditch  No.  29.  Estimated  cost,  $5,250. 
Noted  Dec.  30. 

Minn.,  Slayton — Ditch — Murray  County  authorized  $164,000 
bond  issue  for  Judicial  Ditches  Nos.  3,  10  and  43.  B.  V. 
O'Brien,    County   Audr.      Noted   Sept.    16. 

IVel>.,  FuUerton — Drainage — Bids  will  soon  be  received  by 
F.  M.  Jones.  County  Clk.,  for  drainage  ditches  through  A.  A. 
Willards   land. 

Ark.,  Hnrrisburt: — Drainage — Keystone  Drainage  District, 
recently  organized,  plans  to  drain  about  245.000  acres  in  Poin- 
sett, Mississippi  and  Craighead  Counties.     Noted  Feb.   10. 

Tex.,  lialniorhca — (OfUcial) — Irrigation. — Bids  will  be  re- 
ceived until  2  p.m..  June  24.  by  W.  W.  Stewart,  Secy.  Reeves 
County  Irrigation  District  No.  1,  for  diversion  dam  and  canal, 
2  earth  storage  dams  with  outlet  and  canals.  V.  L.  Sullivan, 
Ch.    Engr.      (See   adv.) 

Tex..  Donna — Irrigation — Citizens  voted  $750,000  bonds  for 
irrigation  system  for  Donna  Irrigation  District.  E.  B.  Gore. 
Chn.  State  Bd.  of  Water  Engr.,  in  charge.  Noted  Oct.  21 
and  28. 

Colo,,  (irover — Irrigation — Wayne  Pierce,  promoting  plans 
for  irrigation  system  to  irrigate  6,000  acres  south  of  city. 
Address  County  Clerk,   Greeley. 

Nev.,  Keno — Irrigation — Carl  Young  interested  in  irriga- 
tion system  to  irrigate  about  160,000  acres  in  Honey  Lake 
Valley.      Estimated    cost,    $1,900,000. 

AVnxh.,  Prosser — Irrigation — Election  will  be  held  June  6 
to  vote  on  $15,000,000  bonds  for  irrigation  canals  and  reser- 
voirs for  Horse  Heaven   Irrigation  District.     Noted  Aug.   5. 

Calif.,  Fairoaks — Irrigation — County  Supervisors  petition- 
ed to  hold  election  to  vote  on  formation  of  Wright  Irrigation 
District  to  include  about  3,500  acres.  Address  County  Clerk, 
Sacr.amento. 

Calif.,  Hanford — Irrigation — Lake  Land,  Canal  and  Irri- 
gation Co.  plans  canal,  5  mi.,  to  irrigate  4,000  acres.  Esti- 
mated cost,  $15,000.  Guarantee  &  Investment  Co.,  Hanford, 
interested. 

Calif.,  Red  Bluff — Irrigation — E.  G.  Hopson,  Red  Bluff,  in- 
trested  in  project  to  irrigate  10,000  acres  of  land  from  waters 
of  Red   Bank   Creek. 

Calif.,  Santa  Iloxa — Dr.Tinage — Plans  being  prepared  for 
formation    of    Bellevue-Wilfred    Drainage    District. 

Bids    In    and    Contracts    Awarded 

Tenn.,  Jackson — Drainage — Contract  for  clearing  200-ft. 
right-of-way  and  digging  drainage  canal,  15,552  ft.  long  in 
Madison  and  Crockett  Counties,  totaling  228,000  cu.vd.,  award- 
ed to  D.  W.  ROI51NS,  Tupelo,  Miss.,  at  $0.0498  per  cu.yd.  Noted 
May    4. 

III.,  I'rinceton — Dredging — Contract  for  dredging  in  Green 
River  Drain.! ge  District  awarded  to  R.  H.  and  C.  A.  Mc WIL- 
LIAMS. Memphis,  Tenn.  Estimated  cost,  $15,000.  Noted 
May   18. 

Iowa,  Garner — Drainage — Contract  for  Drainage  Ditch 
No.  7  awarded  to  E.  L.  HATTEN,  at  $32,000.  Noted  Jan.  13 
and  Apr.  27. 

Iowa,  Keosauqua — Ditch — Contract  for  drainage  work  for 
Van  Buren  County  awarded  to  H.  J.  JOHNSTON,  Kahoka,  Mo., 
at  $42,350.     Noted  Apr.  6. 


Iowa,  IVevada — Drainage — Contract  for  Lafayette  Highway 
Drainage   District  No.   73   awarded   to  COLE   BROS.,   Ames,   at 

$7,300. 

Iowa,  Pocahontan — Drainage — Pocahontas  County  awarded 

contracts  for  laljor  in  Drainage  Districts  Nos.  86  and  88  to 
LOREN  LARSON,  Rolfeat.  at  $11,780;  tile  for  District  No.  86 
to  WHAT  CHEER  I'RODUCTS  CO.,  at  $8,162;  tile  for  District 
No.  88  to  LEHIGH  SEWER  I'IPE  AND  TILE  CO.,  Ft.  Dodge, 
at   $5,948. 

Iowa,  Sac  City — Drainage — Contract  or  drainage  work  in 
District  No.  58  awarded  to  EARLY  CONCRETE  .STONE  CO., 
Lakeview,    at   $10,798. 

Minn.,  LeHueur  Center — Ditches — Contract  for  Ditches  Nos. 
44,  19  and  42  awaided  to  G.  E.  GILBERTSON,  St.  James,  at 
$13,360. 

.Minn.,  ONaklH — Drainage — Contract  for  1,700  rods  of  5-  to 
12-in.  tile  on  Robinson  Bros,  farm  awarded  to  JAMES  MAD- 
TOX,   Akeley. 

Minn.,  AVortblnKton — Ditches — Commisaloners  of  Nobles 
County   awarded  contract  for  ditches  to  W.    E.   BLOOM. 

Tex.,  Angleton — Drainage — Contract  for  drainage  work  for 
Angleton  Drainage  District  No.  1  awarded  to  TEXAS  CON- 
STRUCTION CO.,  Houston.  Estimated  cost,  $53,625.  Noted 
Jan.    6    and    May    11. 

Colo.,  Pueblo — (Official) — Drainage — Contract  for  drainage 
wo!k  at  Lewis  Canals  and  reservoir  and  Bob  Creek  Diversion 
awaided  to  MISHOII  &  MILLARD,  Central  Blk.,  Pueblo.  A.  A. 
Weiland,  717  Thatcher  Bldg.,  Engr.     Noted  May   11. 

Ore.,  Portland — Irrigation — Contract  for  Teel  Irrigation 
Project  in  Umatilla  County  awarded  to  H.  J.  KAISER  C(JN- 
STRUCTION   CO.,   Victoria,    li.   C.      Estimated    cost,    $900,000. 

Calif.,  EI  t.'entro — Iirigation — Imperial  Irrigation  District 
will  construct  main  canal  from  Volcano  Lake  to  point  near 
Mt.  Signal  by  dav  labor  under  direction  of  C.  R.  Rockwood, 
Ch.   Engr.     Estimated  cost.  $120,000. 

Calif.,  I..OS  AneelcN — Dredging — Bids  received  for  dredging 
out  net  deposits  in  east  basin  channel  from  Wilmington  Basin 
to  east  line  of  west  basin,  500,000  yd.,  as  follows:  San  Fran- 
cisco Bridge  Co..  5.34c.  per  yd.;  .Standard  American  Dredg- 
ing Co..  325  Central  Bldg.,  Los  Angeles,  5.87c.  per  yd.;  Los 
Angeles  Dredging  Co.,  Long  Beach,  6.45c.  per  yd. 

Calif.,  Sun  FranclNco — Dredging — Contract  for  dredging  in 
Oakland  Harbor  awarded  to  A.MERICAN  DREDGING  CO., 
21   California  St..   at   $37,596. 

MISCELLANEOUS 
Proposed  Work 

Conn.,  ItridKcport — (Official) — Seawall  and  Filling — Bids 
will  be  received  until  noon,  June  19,  by  Board  of  I'ark  Com- 
missioners, Room  715.  Security  Bldg.,  1115  Main  St.,  for  3,900 
ft.  of  seawall  and  filling  at  Seaside  Park.  Alfred  H.  Teiry, 
City   Engr.     Noted   Jan.    27.      (See  adv.) 

Conn.,  New  London — (Official) — Pier  Shed  and  Warehouse 
— Bids  will  be  received  until  2  p.m.,  June  8,  by  Rivers,  Har- 
bors and  Bridges  Commission  of  State  of  Connecticut  at  office 
of  resident  engineer,  New  London,  for  pier  sheds,  warehouse 
and  accessories.  W.  E.  Clarke,  Resident  Engr.  Noted  Mar. 
23  and  Apr.  13.      (See  adv.) 

N.  Y.,  Eimira — (Official) — Structural  Steel  Work — Bids  will 
be  received  until  noon.  June  12,  l)y  Henry  Melville,  I're.s.  Bd. 
of  Mgr.,  for  structural  steel  and  iron  work,  steel  window 
frames  and  sash  and  metal-covered  doors  for  Shop  Building 
No.  4,  New  York  State  Reformatory.  Lewis  F.  I'ilcher, 
Albany,    Arch.      (See    adv.)  , 

!V.  Y.,  'S^•^v  York — (Borough  of  Brooklyn) — Monument — 
Plans  prepared  by  Henry  Bacon,  101  Park  Ave.,  for  monument 
at  9th  St.  entrance  to  Prospect  Park.     Estimated  cost.   $35,000. 

IV.  J.,  Trenton — Elimination  of  Grade  Crossings — Plans; 
prepared  by  City  Engineer  for  elimination  of  7  grade  cross- 
ings for  Philadelphia  <fe  Reading  Ry.  Estimated  cost,  $250,000. 
S.  T.  Wagner,  Reading  Terminal,  Philadelphia,  Penn.,  Ch. 
Engr. 

IV.  .1.,  Trenton — Tunnel — Board  of  Freeholders  contem- 
plates tunnel  at  Moore's  .Station  of  Pennsylvania  R.R.,  Hope- 
well  Township.      T.  Tobish,   County  Engr. 

Penn.,  Krie — Elimination  of  Grade  Crossings — Citizens 
voted  $225,000  bonds  for  elimination  of  grade  crossingi5. 
Noted   Apr.    27. 

Penn.,  Erie — Flood  Protection — Citizens  voted  $1,000,000 
bonds  for  improving  Mill  Creek  to  prevent  floods.  Noted  Dec. 
2  and  Apr.   6. 

Penn.,  Lock  Haven — (Official) — Storage  Dam — Bids  will 
be  received  until  1  p.m.,  June  7.  by  Allen  Sterner,  Supt.  Parks 
and  Public  Property,  for  Storage  Dam  No.  1  on  McElhattan 
Run,  Wayne  Township,  Clinton  County.  H.  P.  Shoemaker. 
City  Engr.      (See  adv.) 

Penn.,    Sharon — Fire    House — See    item    under    "Sewers." 

Va.,  Richmond — Concrete  Wall — Plans  prepared  bv  Henry 
P.  Beck,  City  Engr.,  for  reinforced-concrete  wall.  5.500  ft., 
along  Shockee   Creek  form   Bacon   Quarter  Branch  end. 

MInm.,  ClarkNdnle — Levee  System— Bids  will  be  received 
until  2:30  p.m.,  June  6,  by  T.  G.  Dabney,  Ch.  Engr.,  Levee  Bd., 
for  95,000  sq.yd.  of  3-in.  concrete  slabs  on  levee  slope  for 
Yazoo-Mississippi    Levee    I5d.      Noted   Mar.    16. 

Ky.,  I.exini^ton — Race  Track — Lexington  Speedway  Co. 
being  organized  to  build  automobile  race  track.  Estimated 
cost,  $300,000.  James  T.  McKee,  Rosedale.  and  G.  M.  McCarthy, 
I..ouisville,    interested. 

Ohio,  Canton — Mausoleum — Foresters  of  Canton  and  Mas- 
sillon  plans  mausoleum  in  Calvary  Cemetery  on  Canton-Mas- 
sil'.on  Rd.     Estimated  cost,   $200,000. 

Ohio.  Cleveland  HelghtN — (Warrensville  post  office) — Park 
Improvements — City  purchased  tract  of  land  at  Mavfield  and 
Superior  Rd.  for  part  of  Heights  park  system.     Noted  Aug.  12. 

Ind.,  Indlanapoliii — Flood  Protection — City  sold  $68  000 
bonds  for  flood  protection  work  on  west  side  of  river.  B  T 
Jeup,  City  Engr.     Noted  Feb.   10. 
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1lli-h..  i.rnnil  llniiliU  liraili'  Scpiu'iit  lull  — (inillil  'I'l'iiiiU  U.V. 
iiliirm  miiilr  M  iiMiiitliiii  III  .\lpliin  Avi<..  N.  \V.  ICdtlmiiti'il  coMt. 
ILM.ooi),  liiiir  nr  whlcli  will  l»<  hiirnc  liy  I'lillroiid.  M.  It.  SiitTorcl, 
Muiiti'ial,    (..nil'..    I'll.    l':iiKi' 

III..  Npriilullrltl"  .Suliwav-  I'll  V  KiikIih'I'I-  ri)n»l<liTliiK:  pliiiis 
for  Hiil>u.i\  iiiiilir  liiii'kN  i>r  I'lili'UK".  I'i'orlii  iV'  .St.  I.iiuIh  K.K. 
itiiU  ISalllMiKii'  \'  olilo  .Siiiilhwi'Hii'i'ii  It.K.  Ill  Wi'Ht  MaillMKii  .St. 
Tr»..  I'"l.  Worth-  Klliiilnatliiii  oT  diaili'  I'roHMliik'-  I'rellin- 
liiiiry  plaiiM  lii'liiK  pri-pHi'i-il  for  I'lliiiliiatioii  of  ifiiiili'  ciumhIiik 
1.11  .Smith  Main  .St.  fur  Ti-xiiN  &  I'aclllc  Ily.  ('.  II.  Chiiiiiliorlln, 
DallivN,  fh.   lOiikT. 

>Vniih.,  Mrnltir  Wharf  IIIiIh  will  lir  rcci'lvcd  iiiilll  l:!)" 
p.m.,  .luiit"  7.  Iiv  ('.  I''.,  l{i'iii«l«i'rK.  .Srry.  I'lirt  Coiiin..  for  oxciiva- 
tloii.  .tlopi'  iryi'tnii'iit  anil  MiiliHtiiii'tiiri'  work  fur  i-xti-iiMloii  of 
Spokanx   .St.    wharf       Nuti-il    .\pr.    27. 

rnllf..  Orrnii  llrnrh-  IMrr  anil  .lotf Iih— ("Ity  i>liinn  2  JoltliH 
aiiil  i>li'a.-<iiii'  pin-  at  On-an  Hiai'li.  l-:HllMiatci)  coHt.  tNfi.UUO 
and   j;i5.(Mi(i   i  i-.xpiiilvi-ly.     (icurKi-   ("runiwidl,   I'lty    ICim'r. 

(Int.,  Toroii(«i — I'ark  ImiirdVotniMitH — ChnrloH  K.  ('hiiiiilifr.M, 
Parks  foiiir..  oNtliiiatea  cost  of  tilling  and  InilirovlnB  CatllHh 
roiid   at    $r.,s, 0(1(1. 

Mnn..  ««.  Ilonirnor — Flood  Walls — City  Counill  plans  flood 
walls  aloiitj  ilv.i  .strotchos  of  St.  Monlfnci-  and  Norwood. 
M.    IV    lilalr.   City    Kimr. 

.•innk.,  enroll — l>ani — City  Council  plans  wooden  shcpt  jiil- 
InK  ilain.  s7.'>  ft.  Ioiik,  across  valley  lit  Sandy  Creek.  Caron. 
GeoiRc   D.   .MiMklc.  City   Kni^r. 

Bids    In    and    Contracts    Awarded 

N.  Y,.  New  lork  — (liiirmmh  of  llrooUlyn  )  —  (<)nUial)— Sub- 
way— Contract  fur  Sictlon  No.  ."i.  Uoutc  No.  s.  part  of  Four- 
teenth Strect-Kastcrn  Itaiild  Transit  Kit.  iinilcr  Mi-troi)olitan 
and  ISushwlck  .\ve.  awarded  to  .M.XC.V  HTIIUR  MRUS..  120 
Broadway,  at  $1.3.1f..!t4!l.     Noted  .Vpr.   27   and   May   2,'>. 

!V.  v.,  !V«MT  Vork — (HorouRh  of  Brooklyn)  —  (Otllelal) — Sub- 
way— Low  bids  received  May  2S  for  Uoute  No.  lil.  part  of 
Eastern  Parkway  Rapid  Transit  R.R.  beinp;  Livonia  Ave. 
extension.  2-track  elevated  railroad  as  follows:  Dennis  K. 
Conners.  64  West  88th  St..  Manhattan,  $1,376,122;  Kaufman  & 
Garcey.  $1,386,650;  Oscar  Daniels  Co..  $1,408,462.  Noted 
May    11. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  BridRc  Con- 
nections— I'nblic  Service  Commission  approved  avvardinp:  for 
contract  bv  InterborouKh  Rapid  Transit  Co.  to  SNARIO  & 
TRIKST  CO..  Woolworth  Bldpr.,  at  $6.''.. 760  for  connections  be- 
tween Queensboro  Bridge  and  Second  Ave.  elevated  line  in 
Manhatt.in. 

N.  Y..  New  York — (Borough  of  Brooklyn)  —  (Official) — 
Kngine  House — Bids  received  May  24  for  raising,  altering 
ind  repairing  quarters  of  Kngine  Co.  No.  2.'>3.  86th  St.  near 
24th  Ave.,  as  follows:  William  Levine  &  Co.,  514  East  121st 
St.,  at  $12,772:   Finnan  &  Lee,  $12,861;  M.   D.   Dundin,  $13,295. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Ofllcial)^ 
Station  Finish — IvOw  bids  received  May  25  for  .station  fin- 
ishes on  7  stations  of  Seventh  Avenue-I..exington  Avenue 
Rapid  Transit  R.R.  as  follows:  .John  B.  Roberts.  3  West  2!tth 
St.,  $278,182;  Charles  Meade  &  Co.,  $290,285;  Emerson  Build- 
ing  Co..    $292,031.      Noted    May    4. 

N.  Y.,  New  York — (B(irough  of  Manhattan)  —  (Offlcial)  — 
Subwav— Contract  for  Section  No.  1,  Route  No.  8.  a  part  of 
Fourteenth  Street-Eastern  Rapid  Transit  R.R.  awarded  to 
BOOTH  &  FLINN.  17  Battery  PI.,  at  $2,528,618.  Noted  Apr. 
27  and  May   25. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Subwav — Bids  received  May  25  for  Section  No.  2,  Route  No.  S, 
a  part  of  Fourteenth  Street-Eastern  Rapid  Transit  R.R.,  iis 
follows:  Degnon  Contracting  Co.,  30  East  42d  St.,  at  $1,972,349; 
MacArthur  Bros.  Co.  and  Mason  &  Hanger,  $1,996,772;  Oscar 
Daniels,  $2,180,737.     Noted  May  11. 

Md..  Baltimore- — Pier — Baltimore  &  Ohio  Railroad  Co. 
awarded  contracts  for  pier  as  follows:  Dredging  and  pier 
construction  to  H.  S.  KERBAUGH.  Munsey  Bldg..  Baltimore; 
superstructure  to  CONSOLIDATED  ENGINEERING  CO..  242 
Calvert  Bldg..  Baltimore;  balancing  pins  and  power  house  to 
EDWARD  BRADY  &  SON.  1113  Cathedral  St.,  Baltimore; 
thawing  sheds  to  SECURITY  ENGINEERING  CO.,  New  York, 
N.   Y.      Estimated    cost.    $150,000. 

Ohio,  Cincinnati — Market  House — City  awarded  contract 
for  market  house  at  Pearl  and  Market  St.  to  WILLIAM  MIL- 
LER  &  SONS.   2023   Elm   St. 

Oliio,  Coiiimbus — Shelter  House — Contract  for  shelter 
house  at  Schille  Park  aw^arded  to  FRANKLIN  CONSTRUC- 
TION AND  SUPPLY  CO.,  Columbus,  at  $36,399.  Noted  Mar.  16 
and   May   25. 

Ind.,  Indianapolis — Track  Elevation — Contract  for  yard  for 
Vandalia  R.R.  in  connection  with  track  elevation  awarded 
to   DUNN   &   McCarthy.   Chicago,   111.      Noted   Dec.   30. 

Ark.,  .\rkansas — (Offlcial) — Levee — Contract  for  Cypress 
Creek  Levee.  Desha  County,  610,000  cu.yd.,  awarded  to  F.  E. 
BEARANA,   Seattle,   Wash.,   at   23c.   per  cu.yd.     Noted   May   11. 

Ore.,  Portland — Jettv — Contract  for  North  Jetty  at  mouth 
of  Nehalem  River  including  furnishing  and  delivering  100.000 
tons  of  stone,  at  $1.34  per  ton,  awarded  to  ROBERT  WAKE- 
FIELD,  Worcester  Bldg.,   Portland. 

Calif..  San  Jose — Grandstand — Contract  for  grandstand  for 
Round-Up  Association  awarded  to  GEORGE  A.  BOS,  Hearst 
Bldg.,  San  Francisco. 

Ont.,  Toronto — Harbor  Improvements — Contract  for  harbor 
work  at  Toronto  Harbor  awarded  to  DREDGING  AND  DOCK 
CO  307  Logan  Ave.,  Toronto,  and  R.  WEDDELL  CO.,  Spadina 
Ave.,   Toronto.      Estimated    cost.    $300,000.      Noted   May   11. 

BUILDINGS 
Proposed  Work 

other  items  relative  to  BuUding  ConstTvctton  •mbe/ouna  undfr  the  follmHai)  beai- 
itigs-.    •'Industrial  Works:"  -Federal  Government  Work"  and  •Miscellaneous. 

Maine.  Oldtown— Bids  will  be  received  at  office  of  John  W 
Oould.  Mayor,  until  2:30  p.m.,  June  5,  for  addition  to  Helen 
Hunt  School.     W.   E.  Mansur.  Bangor.  Arch.     Noted   Apr.  ^^. 


VI.,  llrHHirlioro  I'laiiH  being  pre|iarcd  for  liulldlnK  at 
South  .Main  anil  t'anal  .St.  for  A.  H.  Clapp.  lOHtlinated  coMt, 
$10,0011.       .Ndteil    Apr.    6. 

MnM».,  Ilroeklon  I'rcHH  roiioitH  state  2-Htnry  addition  will 
br  iiiiistriieti'il  to  Brockton  lloHpltal.  EHtliniited  cOMt,  $50,000. 
Wells   \-    Dana,    lioston,    Arch. 

MiiMH.,  Ilolyoke  -Municipal  (iovernnient  and  Chamber  of 
f^onmii'ice  iilans  iniiniclpal  auditorium  at  Najile  and  Cabot  St 
JOHtlniated  cost.  $2.'^i0,0n0.     T,  J.  McCarthy,  <Mty   lOngr. 

MnMH.,  Lowell  I'lans  being  iirejiared  for  high  school.  Ratl- 
male.l    cost,    $200,000.      Stephen    Klynn,    ("Ik.    Bldg.    Com. 

>iiiHM.,  .Shelliiirne  >Iii11h  -Bids  will  be  received  until  noon, 
.lune  7,  by  lOdwIn  Baker,  .Secy.  Ariiis  Academy,  for  building 
for  AriiiH  Academy.  William  U.  Held,  280  High  St..  Holyoke, 
Arch. 

MnMM.,  Wnliiole— Plans  being  prepared  by  William  Chapman, 

Arch.,  15  Ashbiiilon  I'l..  Boston,  foi-  3-«tory  UK>°lculturiil 
school  for  Norfolk  County  Agricultural  School.  KHtlmated 
cost.    $75,000. 

MaNM,,  WelleMley — Plans  being   r'lepared   by   Day   &  Klalder, 

Arch.,  I'hihuleli.hla,  Penn.,  for  3  buildings  for  Wellesley  Col- 
lege.     lOsllmated   cost,    $150,000.      Noted    Feb.    10. 

N.  v.,  Alliaiiy — Bids  will  soon  be  received  by  Merrick  & 
I'einber.  Arch..  51  State  St.,  for  2-story,  40xl00-ft.  gymnasium 
and  auditorium  at  155  Washington  St.  for  Albany  Academy 
for  (Jirls,  139  South  Lake  Ave.  Estimated  cost,  $40,000.  Noted 
Mar.  30. 

N.  Y.,  Allinny— Albany  Law  School  contemplates  building 
school.      Estimated   cost,   $75,000.      William    P.    Rudd,   Pres. 

N,  Y.,  Dinfi'lianiiiton — Plans  prepared  by  T.  L.  Lacey  &  Son, 
Son.  Arch.,  1110  Kilmer  Bldg.,  for  3-story,  80xl25-ft.  temple 
for  Kalurah  Temple,   F.   &  A.  M.      Estimated   cost,   $75,000. 

N.  v..  IllnKlianitoii — Plans  prepared  by  T.  I.  Lacey  &  Son, 
Arch..  1110  Press  Bldg..  for  3-story,  52xS0-ft.  home  for  St. 
Marys  Orphan  Home. 

N.  Y.,  Ilinghnnitoii — Preliminary  plans  prepared  by  L.  H. 
Lempert  &  Son.  Rochester,  for  4-story,  63x218-ft.  theater  at 
27  (^lenango  St.  for  N.  Kornbllte.  171  Chapin  St.  Estimated 
cost.   $150,000. 

N.  Y.,  GloverMvllle — Plans  prepared  by  Comstock  &  Van 
Bressen.  Arch.,  Fulton  St.  for  3-story,  64xl20-ft.  grade  school 
for  Board  of  Education.  Estimated  cost,  $80,000.  Harvey  Van 
Voris,  Clk.  Bd.  of  Education. 

N.  \.,  Itha'-a — Cornell  University  contemplates  dining  hall 
and  kitchen  building.  Estimated  cost.  $350,000.  Day  Bros.  & 
Klauder,    925    Chestnut    St.,    Philadelphia,    Penn.,    Arch. 

IV.  Y.,  Mineville — Plans  being  prepared  by  Tooker  &  Marsh, 
Arch..  101  Park  Ave.,  New  York,  for  2-story  school.  Estimated 
cost,  $40,000.     H.  J.  Pigg,  I'res.  Bd.  of  Education. 

N.  Y.,  Port  Washingtoii — Plans  being  prepared  by  Thomas 
Hastings,  of  Carrere  &  Hastings,  52  Vanderbilt  Ave.,  New 
York,  for  buildings  and  gardens  that  will  surround  them 
along  Manhasset  Bay  for  syndicate  of  artists,  architects  and 
painters.  Estimated  cost,  $30,000,000;  an  expenditure  of 
$1,000,000  on  project  is  contemplated  at  once.  Owen  Brainard, 
of  Carrere  &   Hastings,   is  in   charge  of  all   engineering  work. 

N.  Y.,  Rochester — (Offlcial) — Bids  will  be  received  until  3 
p.m..  June  27,  by  Franklin  W.  Ward,  Secy.  State  Bd.  of  Ar- 
mory (iomrs.,  for  construction,  heating,  plumbing,  drainage 
and  "electric  work  for  armory  for  Troop  H,  First  Cavalry, 
N.   G.   N.   Y.      (See  adv.) 

N.  Y.,  .Schenectady — Plans  being  prepared  for  3-story.  49x 
250-ft.  store  building  at  428  State  St.  for  Carl  Co.  Estimated 
cost.    .$100,000.      Charles   W.    Carl.    Pres. 

N.  J.,  Bridgeton — Board  of  Education  contemplates  high 
school.      Estimated   cost,    $125,000. 

N.  J.,  Hightstown — Plans  being  prepared  for  junior  school 
for   Peddle   Institute.      Estimated   cost.    $75,000. 

N.  J.,  New  Brunswick — Plans  being  prepared  by  A.  Mer- 
chant. 363  George  St..  for  2-story,  40x99-ft.  workhouse  with 
34xll4-ft.  wing  for  Board  of  Chosen  Freeholders  of  Middlesex 
County.      Estimated   cost,   $50,000.     A.   W.   Bissett,   Clk. 

N.  .1.,  North  Bergen — Board  of  Education  plans  school. 
Estimated  cost.  $60,000.  Hensel  &  Weir,  809  Savoye  St.,  West 
Hoboken,  Arch.     Owen   Smith,   Pres.   Bd.   of   Education. 

N.  J.,  Perth  .Vinlioy — Plans  being  prepared  by  Holmes  & 
Winslow,  103  Park  Ave.,  New  York,  N.  Y.,  for  3-story, 
90xlO0-ft.  bank,  store  and  office  building  at  Smith  and  Maple 
St.    for    Perth    Ambov    Savings    Institution.       Estimated    cost. 

$100,000. 

N.  J..  Trenton — (Official) — Bids  will  be  received  until  noon, 
June  13,  by  State  House  Commission  at  office  of  Comptroller 
of  state  for  alterations  to  exterior  and  interior  of  Old  Bar- 
racks.     E.    I.    Edwards.    Secy.    State    House    Com.      (See    adv.) 

N.  J.,  West  Hoboken — Plans  being  prepared  by~Hensel 
&  Weir,  809  Savoye  St.,  for  school  for  St.  Michael's  Monastery. 
Estimated  cost,  $250,000. 

N.  J.,  AVe.st  Orange — Plans  being  prepared  by  Dillon, 
McLellan  &  Bealle.  3  West  2nth  St.,  New  York.  N.  Y.,  for 
3-storv  school  at  Eagle  Rock  Ave.  and  Valley  Way  for  Board 
of   Education.      Estimated   cost,    $50,000. 

Penn..  Allentown — Good  Shepherd  Home  plans  2-story  cot- 
tage and  administration  building.  Estimated  cost,  $50,000. 
J.  H.  Baker,  6th  and  St.  John  St.,  Supt. 

Penn.,  Altoona — Lincoln  Trust  Co.  plans  3-story  bank  build- 
ing. Hersh  &  Hersh.  Central  Trust  Bldg..  Arch.  H.  A. 
Hutchinson,   714    11th   Ave.,   Chn.   Bldg.   Com. 

Penn.,  Beaver  Fall.s — St.  Marys  Church  plans  parochial 
school.      Estimated    cost,    $40,000. 

Penn.,  Chambersbnrg — Bids  will  be  received  until  9  a.rn.. 
June  6,  by  County  Commissioners  for  3-story  addition  to 
county   home.     W.   S.   Kolh,   County  Clk. 
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Penii.,  CheHter — John  P.  Crozer  plans  8-storv,  4.Sxl63-ft.  of- 
fice building.  Nowbray  &  Uflinser,  New  York,  N.  Y.,  Arch. 
I'eiiii.,  C'onnellMville — I'lans  beinf?  prepared  bv  W.  C. 
Kckles,  Arch.,  Lawrence  Savins  and  Trust  Bldg.,  New  Castle, 
for  hiKh  school.  Kstimated  co.st,  $190,000.  J.  R.  Davidson, 
I'res.  Bd.  of  Education.     Noted  May  11. 

I'enn.,  DIcks<>ii  City — Citizens  voted  |40,000  for  school. 
Noted   Dec.   9. 

Penn.,  KbriiMluirK — Plans  being  prepared  by  W.  R.  Myton, 
Arch.,  First  National  Bank  Bldg.,  Johnstown,  for  2-story,  90x 
124-ft.  high  .school.  Estimated  cost,  $.50,000.  Oscar  A.  Kin- 
kead.   I'res.   Bd.   of  Education. 

I'enn.,  Hnnover — Bids  will  soon  be  received  by  Charles  M. 
Anderson,  Aich.,  .•i24  North  Charles  St.,  Baltimore.  Md..  for  4- 
story,  lOOxll'j-ft.  hotel,  bank,  store  and  office  building  for 
Sheppard  &  Myeis. 

I'enn.,  Kane — Thomson  Hotel,  recently  destroyed  by  fire 
with  loss  of  $100,000,   will  be  rebuilt. 

Penn.,  Kittannin^ — Plans  being  prepared  by  C.  C.  Clepper, 
Arch.,  Park  Bldg.,  Pittsburgh,  for  3-story,  ,58xl00-ft.  hotel, 
store  and  apartment  building  for  George  W.  Reese,  "Water 
and  Vine  St.     Estimated  cost,  $40,000. 

Penn.,  I^aneaMter — Emanuel  Lutheran  Church,  Walnut  and 
Pine  St.,   plans   edifice   at   Lancaster,      Estimated   cost,   $50,000. 

Penn..  LnnenNter — Bids  will  be  received  until  June  10  by 
Dillon,  McLellan  Ai  Beadel,  Arch.,  2  West  29th  St.,  New  York, 
N.  Y.,  for  dormitorie.s,  3-story,  40xl37-ft.,  for  Reformed  Theo- 
logical   Seminary.      Estimated    cost,    $100,000.      Noted    May    25. 

Penn.,  NeNquelionlnK' — Bids  will  soon  be  received  for  2- 
story  high  school  for  Mauch  Chunk  Township.  Estimated  cost, 
$60,000.  Clyde  S.  Adams,  1509  Arch  St.,  Philadelphia.  Arch. 
Noted  Mar.  2. 

Penn.,  Scranton — Bids  will  soon  be  received  for  l-story 
bank  building  for  County  Savings  Bank.  Estimated  cost, 
175,000.  Robert  W.  Snyder,  County  Savings  Bank  Bldg., 
Arch. 

Penn.,  Se%vlckley — Plans  being  prepared  by  H.  D.  Gilchrist, 
Arch.,  for  public  library  at  Broad  and  Thorn  St.  Estimated 
cost,   $50,000.      Noted   Feb.   3. 

Penn.,  Sunbury — I'lans  prepared  by  T.  H.  Hamilton,  Arch., 
Patriot  Bldg..  Harrisburg,  for  church  and  Sunday  school  for 
St.  Johns  Methodist  Ei)iscopal  Congregation,  2nd  and  Arch 
St.      Estimated   cost,    $50,000. 

Penn.,  SuMqnehnnnn — Bids  will  soon  be  received  for  2-story, 
72x90-ft.  theater  for  .1.  J.  Hvan,  Hogans  Opera  House.  Esti- 
mated cost,  $50,000.  L.  Lenipert  &  Son,  Cutler  Bldg.,  Rochester, 
N.  Y.,  Arch.     Noted  Mar.  30. 

Va.,  Hampton — Plans  being  prepared  by  Ludlow  &  Pea- 
body,  Arch.,  101  Park  Ave.,  New  York,  N.  Y.,  for  74xl44-ft. 
auditorium  building  for  Hampton  Normal  and  Agricultural 
Institute.     Estimated  cost,   $130,000. 

Va.,  IVorfolk — Plans  being  prepared  by  Ferguson,  Calrow 
&  Wrenn,  Arch.,  Virginia  National  Bank  Bldg.,  for  building 
for  Ohef  Sholom  Temple.  Estimated  cost,  $50,000.  A.  B.  Seld- 
ner,   Pres.   Bd.   of  Dir. 

Ga.,  Newman — City  sold  $55,000  bonds  for  school  for  Board 
of  Education.     Noted  Apr.   20. 

Lia.,  Lake  Charles — Bids  will  be  received  until  11  a.m.,  June 
5,  by  Board  of  School  Directors  for  3-story  high  school.  Esti- 
mated cost,  $100,000.  Nolan  &  Torre,  415  Hennen  Bldg.,  New 
Orleans,  Arch.     Noted  Apr.  6. 

l>a..  New  Orleans — Orpheum  Circuit  purchased  site  on  Uni- 
versity  PI.   and    will    build    theater.      Estimated    cost,    $400,000. 

Miss.,  Colunibu.s — Plans  being  prepared  by  P.  J.  Krouse, 
Meriden,   for  school.     Estimated   cost,   $50,000.      Noted   Dec.   23. 

Tenn.,  Chattanooga — Lookout  Post,  Grand  Army  of  Re- 
public, plans   memorial   hall.      Estimated   cost,   $50,000. 

Ky.,  Winchester — First  Methodist  Congregation  plans  to 
build   church.      Estimated   cost,    $50,000. 

Ohio,  Chillicothe — Bids  will  be  received  until  July  20  by 
Karl  I.  Best,  Arch.,  215  Hayden  Bldg.,  Columbus,  for  2-story, 
70x200-ft.  memorial  hall  and  armory  for  state.  Estimated 
cost,  $65,000.  B.  Bargar,  215  Hayden  Bldg.,  Columbus,  Secy. 
Armory  Bd. 

Ohio,  CIrclevllle — Bids  will  soon  be  received  by  Frank 
L.  Packard.  Arch.,  1212  Hayden  Bldg.,  Columbus,  for  2-story 
high  school.  Estimated  cost,  $130,000.  J.  R.  Noecker,  Pres. 
Bd.  of  Education.     Noted  Mar.   25. 

Ohio.  Defiance — City  plans  statehouse.  Estimated  cost, 
$600,000. 

Ohio,  Franklin — Election  will  be  held  June  12  to  vote  on 
$120,000  bonds  for  school.  C.  W.  Unglesby,  Clk.  Bd.  of  Educa- 
tion. 

Ohio,  Hilliards — Citizens  voted  $60,000  bonds  for  grade  and 
high  school  for  Norwich  Township.  Frank  L.  Packard,  1212 
Hayden  Bldg.,  Columbus,  Arch.  J.  W.  Reason,  Pres.  Bd.  of 
Education. 

Ohio.  lieesburK — Bids  will  be  received  until  June  16  by 
Board^)f  Education  for  high  and  grade  school.  James  V.  Guth- 
erie,  Clk.  Bd.  of  Education.     Noted  Mar.  23. 

Ohio.  PerrysbursT — (Official) — Bonds  for  $41,000  sold  by 
Board  of  Education  for  school.  C.  H.  Van  Norman,  Clk. 
Noted   May   11    and   18. 

Ohio,  Portsmouth — Bids  will  be  received  until  .Tune  10  by 
J.  F.  .Sheblessey,  Arch.,  619  Main  St.,  Cincinnati,  for  2-story 
parochial  school  for  Holy  Redeemer  Church.  Estimated  cost, 
$40,000. 

Ind.,  Anderson — Bids  will  be  received  about   June  5  for  4- 

story   Y.   M.   C.   A.   building.      Estimated   cost,    $175,000.  Cyrus 

D.  McLane,  301  Robinson  Bldg.,  Rock  Island,  111.,  Arch.  Noted 
Mar.  2. 

Ind.,  Ft.  Wayne — School  Board  plans  addition  to  Hamilton 
School   at   Pontiac  and  Clinton  St.     Estimated  cost,  $40,000. 

Ind.,  Ft.  >Vnyne — Campaign  started  to  raise  $400,000  for 
V.  M.  C.  A.  building. 


Ind.,  Ft.  Wayne — Plans  being  prepared  by  Charles  R. 
Weatherhogg,  Arch.,  for  building  for  Harmony  Lodge  No.  19. 
Independent  Order  of  Odd  Fellows  on  Arcade  site.  Estimated 
cost,    $100,000. 

Ind.,  South  llend — Plans  being  prepared  for  Sunnyside  Pres- 
byterian   Churcli.      Estimated   cost,    $50,000. 

Mich.,  .South  Haven — Plans  prepared  for  city  hall  and  arm- 
ory.     Estimated   cost,   $45,000.      Noted   Mar.   16   and   30. 

III.,  Aurora — I'lans  prepared  for  church  at  Lincoln  Ave. 
and  Pierce  St.  for  St.  Michaels  Roumanian  Congregation. 
Estimated   cost,    $40,000. 

III.,   Dewey — Citizens  voted   $75,000   bonds   for  school. 

HI.,  Monmouth — National  Bank  plans  bank  building.  Esti- 
mated   cost.    $50,000. 

III.,  Princeton — Bids  will  soon  be  received  for  Illinois  Val- 
ley General  Hospital.      Estimated  cost,   $80,000. 

III.,  Urbana — Plans  being  prci)ared  by  George  Wright  for 
Agricultural  liuilding  for  University  of  Illinois  on  south  cam- 
pus.     Estimated    cost,    $2,000,000. 

Wis.,  Berlin — City  plans  to  rebuild  high  school  recently 
destroyed  by  fire  with  a  loss  of  $45,000. 

Wis.,  Brooklyn — Plans  being  prepared  by  Phillips  & 
Homer,  Arch.,  Pioneer  Blk.,  Madison,  for  2-story  building  for 
Brooklyn  Telephone  Co.     V.  H.  Walker,  Mgr. 

W^is.,  Green  Bay — Tentative  plans  prepared  for  high  school 
for    School    Board.      Estimated    cost,    $290,000. 

Wis.,  La  Crosse — Plans  being  prepared  by  Bell  &  Bentley, 
Arch.,  Secy.  Bank  Bldg.,  Minneapolis,  Minn.,  for  4-story  addi- 
tion to  hospital  for  Lutheran  Hospital  Association.  Estimated 
cost,    $40,000.      Noted   Apr.    13. 

Wis.,  Milwaukee — Plans  prepared  by  R.  A.  Messmer  & 
Bros.,  Arch.,  1004  Majestic  Bldg.,  for  lodge  and  office  building 
at  3rd  St.  and  Christian  Lane  for  I.  O.  O.  F.  Lodge. 

AVis.,  Milwaukee — Plans  prepared  by  Martin,  Tullgren  & 
Sons,  Arch.,  for  hotel  at  4th  and  Grand  St.  for  Stratford  Arms 
Hotel.     Estimated  cost,  $75,000. 

Wis.,  Milwaukee — Plans  being  prepared  by  F.  Graf.  Arch., 
for  school  and  auditorium  for  Evangelical  Lutheran  Cross 
Congregation. 

Wis.,  New  Btchmond — Plans  lieing  prepared  by  Volkman  & 
Hancock,  Arch.,  lOfiVi  Grand  Ave.,  Eau  ("lair,  for  1-story,  lOOx 
114-ft.  grade  school.  Estimated  cost,  $40,000.  H.  H.  Smith, 
Pres.  Bd.  of  Education.     Noted  May  25. 

Wis.,  Somerset — .St.  Ann's  Congregation  plans  to  construct 
new   church.      Estimated   cost,    $50,000. 

Iowa,  Grlnneil — Plans  being  prepared  bv  Reimer  &  Her- 
lin.  Arch.,  First  National  Bank  Bldg.,  Mar.shalltown,  for  2- 
story  school  for  Board  of  Education.     Estimated  cost,  $40,000. 

Iowa,  Irwin — Citizens  recently  voted  $50,000  bonds  for 
school.     W.  F.  Gernandt,  Keeline  Bldg.,  Omaha,   Neb.,   Arch. 

Iowa,  Lewis — Election  will  be  held  June  7  to  vote  on 
$70,000  bonds  for  school  for  Board  of  Education.  Noted 
IVIar.  30. 

Iowa,  Meriden — Bids  will  be  received  until  10  a.m.,  June 
14,  by  Independent  School  District  of  Meriden  for  school. 
William   L.   Steele.   United   Bank   Bldg.,   Sioux   City,   Arch. 

Iowa,  Spencer — Plans  being  prepared  by  George  J.  Hoffman 
&  Co.,  Arch.,  17  West  College  Ave.,  Rochester,  Minn.,  for  4- 
story,  41x93-ft.  bank  and  office  building  for  Farmers  Trust  and 
Savings  Co.      Estimated   cost,   $45,000. 

Iowa.  Urbana — Bids  will  soon  be  received  by  I.  S.  McMends, 
Arch.,  703  Security  Bldg.,  Cedar  Rapids,  for  2-story,  40x92-ft. 
lodge  and  bank  building  for  Peoples  Savings  Bank. 

Iowa,  Vinton — Preliminary  pl.Tns  being  prepared  by  Miller, 
FuUenwider  &  Dowling,  Arch.,  6  North  Michigan  Ave.,  Chicago, 
111.,  for  3-story  school  for  Board  of  Education.  Estimated  cost, 
$100,000.     Noted  Mar.   2  and  May  25. 

Iowa,  AVorthington — C.  B.  Ward  plans  3-story  hotel  at 
Worthington. 

Minn.,  Proctor — Bids  will  soon  be  received  by  Board  ot 
Education  for  high  school.  Estimated  cost,  $50,000.  V.  J. 
Price   &  Co.,   608   Palladio  Bldg.,   Duluth,  Arch.     Noted  Mar.   2. 

Minn.,  Stillwater — Bids  will  soon  be  received  for  3-story 
women's  prison  for  State  Penitentiary.  Estimated  cost,  $40,- 
000.     C.   H.   Johnston,   715   Capitol   Bank   Bldg.,   St.   Paul,   Arch. 

Minn.,  Virginia — Plans  prepared  by  Carl  R.  Nystrom,  Arcl'i., 
Duluth,  foi-  addition  to  high  school  for  Board  of  Educationf. 
Estimated    cost,    $381,000.      Noted    May    4. 

Minn.,  Winnel>ago — Plans  being  prepared  by  Kirby  T.  Sny- 
der, Arch..  643  Plymouth  Bldg.,  Minneapolis,  for  1-story,  lOOx 
107-ft.  high  school  for  Board  of  Education.  Estimated  cost, 
$50,000. 

Kan.,  Great  Bend — Election  will  be  held  June  14  to  vote 
on  S40,000  bonds  for  auditorium.  O.  P.  Dawson,  Mayor.  Noted 
Apr.   13  and   May   25. 

Kan„  Arkannas  City — Bids  will  soon  be  received  for 
3-story  bank  building  for  Home  National  Bank.  Estimated 
cost,  $100,000.  Stevens  &  Viehe-Naess,  64  East  Van  Buren  St.. 
Chicago.   111..   Arch. 

Kan.,  Ellsworth — Citizens  voted  $50,000  bonds  for  high 
School.      C.   N.   Fowler,   Clk.   Bd.   of  Education.     Noted   May   ll. 

Kan.,  Harper — Plans  being  prepared  by  U.  G.  Charles, 
Arch.,  Schweiter  Bldg.,  Wichita,  for  2-storv,  3Sxl42-ft.  building 
for  I.  O.  O.  F.  Lodge.     C.  A.  Koelling,  Chn.  Bldg.  Com. 

Kan.,  Hoisinirton — Plans  being  prepared  by  W.  R.  Hulse  & 
Co.,  Arch.,  Hutchinson,  for  2-st(.rv,  75xl50-ft.  hotel  and 
theater  for  Bert  Olson.     Estimated  cost,  $40,000. 

Kan.,  Osawatomie— Bfds  will  be  received  until  June  14  by 
O.  T.  Beeson,  Secy.  Bd.  of  Education,  for  2-story.  75xl20-ft. 
high  school.  Estimated  cost,  $40,000.  T.  W.  Williamson, 
Topeka.  Arch.     Noted  Apr.  27  and  May  25. 
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Kill!..  o»l..irii«»— riiiiiH  li.liiK'  iiicpiiicil  l>y  K,  C.  Stiulrea. 
Anil,  i;:.'s  k.iiiMii.s  Ave,  Toiiukii,  for  3-Htoiy,  f.OxlOO-ft.  tcniplo 
for   OriliM'    of    .MiinoiiH. 

Kan.,  I'rntI— I'nitt  tVummMiliU  Club  iiiomiilliiK  timvi-mont 
fill-   I'oiiiity    ho.HpUiil.      lOxtliiiiiU'il   coHt.    150,0110. 

Kan..  !*«.  J«hii—  HI.Ih  will  li»  H'ckIvihI  iibciut  Juno  U.  for  3- 
Htory,  r.4xtl()-fl.  mlilil  Urn  lo  IiIkU  hiIiooI.  l-lHtlniutt'd  cost, 
?iiir..OOO.  II  K.  roniwoll,  Siiy.  llil.  of  Kihioiitloii.  1.  A.  Hull, 
SliilTiiiil.    Anil. 

Knn.,  Xcott  ^^Uy — UltU  will  be  ri'crlvoil  until  Juno  10  by  A. 
Whil.siin.  CiMiniy   riU.,    for   hiKh   Hcliool, 

Knii  ,  SuiHli  <  riUpr— CltlxoMM  voted  US. 000  bon<lH  for  HCliool 
for    Ko^iril    i<r    IMiit'iitlon.      Notoil    May    ITi. 

IVrli..  Ihndron— ((>mi-liil)--HlilM  will  bo  rooolvoil  until  Juno 
23  for  :i-Nloiv  lulilltlon  lo  Stiilo  Normal  School.  lOHtlmated 
I'OHt.  jfiO.OOO.     J.  f.  Slltl,  Norfolk,  Arch.      Noted   Apr.  27. 

\rl»..  Krnniry-  Ul.lit  will  bo  r.colvoil  by  A.  I-.  CavlnOHH, 
.»<fcy.  Stato  ltd.  of  Kducatlon,  until  Juno  23.  for  2-«tory  Kyn- 
naHluin  on  Stato  Normal  Oroundn.  lOMllniatcd  coHt,  160,000. 
Notod   May   25. 

!Vrl».,  rintlnmoulli  rriMlmlnary  iitans  bcln^;  pri>i>urod  for 
2-Mlorv.  t;i\IL'ii-rt.  Hcliool  l.v  HcrllnKhorr  .V  ImvIh.  Arch.,  f.lO 
Socurltv  .MulUMl  l.lfc  ^^\l\^..  Lincoln.  Kst  Iniiilcd  co.st,  $.'^.0,000. 
K    11.   W.'.Mtcoll.  Sciy.    ltd.   of   lOducatlon.      Ndcd  Apr.   27. 

Nrli.,  \Vayne--ltUln  will  be  rocolved  until  Juno  23  by  A.  I.. 
CavlncsH,  Sccv.  Hd.  of  Hducatlon,  for  2-Htory.  H'.lxl2!t-ft.  indus- 
trial liulMlnK.  K.stlniatfd  co.st.  $li5.000.  J.  11.  Craddock,  601 
KlrHt    National    Hank    HUIk'.,    Omaha.    Arch. 

^Vyo..  Shrrldnn — Plans  bolUR  prepared  by  C.  A.  Randall. 
Arch.,  for  urado  school  for  Hoard  of  Kducatlon.  Estimated 
cost,    $tiO,000 

.Moiif.,  Slalnoy — Bids  will  bo  received  until  1:30  p.m.,  June 
l.^.  bv  M.  K.  Smith,  Clk.  Bd.  of  Kducatlon,  for  addition  to 
school.      <.'.   Klvene.x.  Miles  City,  Arch. 

Mont.,  Twin  lirldKOM — H.  R  Jackson  represents  company, 
who  plans  to  build  hotel.     Estimated  cost,  JIO.OOO. 

tikln..  Sii|Mil|tii — City  contemplates  holdinn  election  to  vote 
on  bonds   for  hlnh  school. 

Okla.,  TnlNii — I'lans  belngr  prepared  by  Rush,  Kndlcott  & 
Rush.,  .Vrch.,  221  I'nitv  HUipr.,  for  2-story,  45x95-ft.  addition 
to    hotel    for   W.    N.    Robinson,    Hotel   Tulsa.      Estimated   cost, 

$firi,ooo. 

Okln.,  TuIhu — Plans  being  prepared  by  A.  W.  Black  & 
Son,  Arch.,  Security  Bldg-,  St.  Louis,  Mo.,  for  10-story,  140x 
150-ft.  hotel  for  S.  Gallais,  S04  South  Detroit  St.,  Tulsa.  Esti- 
mated  cost,   $600,000. 

Calif..  VUnlln — First  National  Bank  plans  5-story  bank 
and  olHce  building.     Estimated  cost,  $100,000. 

Idaho,  Illaokfoot — Plans  being  prepared  by  Cannon  & 
Fetzer,  Arch.,  Salt  Lake  City,  Utah,  for  hotel.  Estimated  cost, 
$75,000. 

Cnllf.,  Chloo — Election  will  be  held  June  17  to  vote  on  $60,- 
000  bonds  for  school  buildings. 

Cnllf..  Ocennpnrk — Plans  being  prepared  by  A.  B.  Rosen- 
thal, Arch..  507  Lankersheim  Bldg.,  Los  Angeles,  for  10- 
story,  200x250-ft.  hotel  for  H.  W.  Schluette,  Pres.  of  Great 
Western  Amusement  Pier  Co.      Estimated  cost,   $1,000,000. 

Bids    In    and    Contracts    Awarded 

Maine.  Rumford — Contract  for  2-story  convent  for  Convent 
of  St.  Christian  awarded  to  JOHN  L.  MATTHEW,  Farmington. 
Estimated  cost,   $60,000. 

MflNH.,  Chioopee — Contract  for  reconstruction  of  Chico- 
pee  High  School  aw^arded  to  GEORGE  E.  HAYES,  Pittsfield, 
Mass.      Estimated    cost,    $100,000.      Noted   Jan.    27    and   Apr.    20. 

MaH.s.,  HolTokc — Contract  for  2-story,  72xl21-ft.  school  for 
Immaculate!  Conception  Church  awarded  to  LALIBERTE 
PROS.,  263  Oak  St.,  Holvoke.  Estimated  cost,  $60,000.  Noted 
May  4. 

Mana.,  Lynn — Contract  will  soon  be  awarded  for  3-.story, 
45xll0-ft.  bank  and  office  building  for  Security  Trust  Co. 
Nowbray  &  Uflinger,  56  Liberty  St.,  New  York,  N.  Y.,  Arch. 
Noted  Apr.   30. 

Mass.,  Taunton — Contract  for  armory  on  Pleasant  St. 
awarded  to  C.  S.  CUNNINGHAM  &  SONS  CONSTRUCTION  CO., 
7  AVater  St.,  Boston,  at  $56,935.     Noted  Feb  24  and  May  11. 

MaNR.,  Wabnn — Contract  for  armory  awarded  to  J.  P. 
KEATING.      Estimated   cost,    $60,000. 

R.  I.,  Providence — Contract  for  addition  to  Hotel  Dreyfus, 
Washington  and  Mathewson  St.,  for  A.  S.  Capelli  awarded 
to  FAjflGLIETTI  BROS.,  166  Broadway,  Providence.  Esti- 
mated cost,  $50,000. 

Conn.,  New  Haven — Contract  for  dormitory  for  D.  A.  and 
T.  R.  Blakeslee  awarded  to  C.  W.  MURDOCK,  New  Haven. 
Estimated  cost,   $-10,000. 

N.  J.,  Freehold — Low  bids  received  May  19  for  addition  to 
countv  courthouse  for  Monmouth  County  as  follows:  George 
W.  Henderson.  Avon,  at  $39,500;  William  H.  Fissell  &  Co.,  1328 
Broadwav,  New  York,  N.  Y.,  at  $46,700;  I.  C.  Emery,  Oceanic, 
at  $4S,906.     Noted  Jan.  13  and  May  11. 

N.  J..  Morristown — Contract  for  library  on  South  Price  St. 
awarded  to  STURGIS  BROS.,  Morristown,  at  $56,000.  Noted 
Apr.  6. 

Penn.,  Bethlehem — Board  of  Education  awarded  contract 
for  west  side  building  to  J.  A.  NAGLE,  AUentown,  at  $42,246. 

Penn.,  Carbondale — Contract  for  2-story  school  for  Board  of 
Education  awarded  to  HERMAN  MALLENDER,  Wilkes-Barre, 
at  $119,239.     Noted  Mar.  2 

Penn.,  GreensburK — First  Presbyterian  Congregation 
awarded  contract  for  parish  house  and  church  to  EDWARD  A. 
WEHR,  Highland  Bldg.,  Pittsburgh.     Estimated  cost,  $155,000. 

Penn.,  Johnstown — Contract  for  building  for  Johnstown 
Lodge  No.  48,  Loval  Order  of  Moose,  awarded  to  CHARLES 
A.    CLAWSON,    at    $41,000. 


i'onn..  ItondInK — Contract  for  3-Hlory,  firixl50-fl.  niollon- 
plclun'  I  heater  for  Carr  &  Hchadd,  74.S  I'enn  St.,  awarded  to 
CHARMOS  C.  Mc;HMO(il':L,  2224  I't-rkloinon  Ave.  KHtlinutod 
cost,   $110,000. 

I'onn.,  WPMt  ('hmtpr — McthodlHt  Episcopul  Congregation 
owiiriliil  contract  for  l-slory,  !t;ixlls-rt.  Sunday  Hchool  aiwl 
cbiinli  lo  JOSIOPIl  HURNS,  412  South  High  St.,  Went  ChoHter, 
EHllniuled  cost,  $75,000. 

\  K..  CharloltoMvlllo — Contract  for  2-Mtory,  I30xl40-ft.  chem- 
ical laboraloiy  for  University  of  Virginia  awarded  to  FULTON 
HRICK    WORKS,    Rlchmoml.      lOstlmated    <'OKt,    $90,000. 

\  n.,  Clifton  l''orKo — Contract  for  2-Htory  bank  bulliUng  for 
Clifton  l''orgc'  National  Hank  awarded  to  H.  1).  WATTS  CO., 
906  Garrett  HIdg.,  Haltlmoro,  Md.  Estimated  cost,  $40,000. 
Noted    Mar.   30. 

Vn.,  Kork  I'nlon — (Olllclal) — Contract  for  dormitory  and 
Presidents  house,  for  Fork  I'nlon  Military  Academy  awarded 
to  c.  W.  HANCOCK  &  SONS,  Lynchburg.  Va.  Noted  Mar.  9 
and  Apr.  13. 

Va.,  Suffolk — American  Bank  of  Suffolk  awarded  contract 
for  7-Htory  bank  building  lo  HARWOOI)  &  MOSS,  Norfolk. 
Estimated  cost,  $100,000.     Noted  Mar.  9  and  May  25. 

W.  Va.,  Wolrton — Contract  for  2-story.  26x250-ft.  school 
for  Hutler  School  District  awarded  to  GUY  JOHNSON,  Toronto, 
Ohio.      Estimated   cost,    $40,000.      Noted   Jan.    13. 

tin.,  AthonM — -Contract  for  exchange  building  for  Southerrj 
Bell  Telephone  and  Telegraph  Co.  awarded  to  SOUTHERN 
FICRRO  CONCRICTE  CO.,  Atlanta. 

tthio,  Akron — Contract  for  4 -story,  60xll5-ft.  club  house 
for  H.  P.  O.  10.  awarded  to  AKRON  .STORAGIO  AND  CON- 
STRICTION CO.,  225  Broadway,  S.  E.  Estimated  cost,  $70,000. 
Not<'d    Nov.    IS. 

t>hlo.  Kent — (Official) — Contract  for  women's  dormitory 
for  Kent  Slate  Normal  School  awarded  to  ROBERT  il. 
EVANS  &  CO.,  Columbus,  at  $113,246.  Noted  Apr.  27  and 
May    18. 

tlhio,  VVellMvllle — Contract  for  1-  and  2-8tory,  100xl20-ft. 
and  30x32-ft.  mi'morial  church  and  parsonage  for  First  Pres- 
byterian Congregation  awarded  to  POTTERS  LUMBER  CO., 
East  Liverpool.     Noted   Dec.   23  and  Mar.   2. 

Ind.,  South  Bond — Contract  for  Christian  Science  Church 
at  South  licnd  awarded  to  (J.  CHRISTMAN  CO.,  South  Bend. 
Estimated   cost,   $85,000.      Noted   Mar.    2. 

Ind.,  SyrnouNe — (Official) — Contract  for  passenger  station 
for  Haltimore  &  Ohio  System  awarded  to  LEYDEN,  ORT- 
SEIFIN  CO.,  Monadnock  Bldg.,  Chicago,   111. 

Ind.,  VVoMt  I.a  Fayette — Contract  for  2-story,  122xl75-ft. 
biological  building  for  Purdue  University  awarded  to  LESLIE 
COLVIN.   Anderson.      lOstimated   cost,    $75,000. 

Mich.,  Birmingham — Contract  for  2-story,  160xl62-ft.  high 
school  for  Board  of  Education  awarded  to  BIRK  &  SMITH, 
Walton   and   Myrtle   St.,   Muskegon.      Estimated   cost,    $100,000. 

Mioh..  Uonrborn — Contract  for  high  school  awarded  to 
CADILLAC   CONSTRUCTION   CO.,   Cadillac. 

Mioh.,  KnNt  I^anNinfi; — (Official) — Contract  for  high  school 
awarded    to   MALISKY    &    SON,   Lansing.       Noted    May    11. 

Mioh..  Menominee — Board  of  Education  awarded  contract 
for  high  school  and  manual-training  school  to  C.  A.  GUSTAF- 
SON.  at   $74,100. 

Hi..  Arthur — General  contract  for  2-story  school  for  Board 
of  Education  awarded  to  HAGERMAN  &  HARSHMAN,  Sulli- 
van.    Estimated  cost,  $40,000.     Noted  Mar.  9  and  Apr.  27. 

HI.,  Oak  Park — Board  of  Education  awarded  contract  for 
masonry  for  addition  to  Hawthorne  School,  Washington  Blvd. 
and  Ridgewood  Ave.,  to  GUY  &  McCLINTOCK,  246  Lake  Ave., 
Oak   Park.      Estimated   cost,   $100,000. 

^Vi.s.,  Tomnh — General  contract  for  new  building  for  First 
Church  of  Christ  Scientist  awarded  to  C.  G.  NELSON. 

Iowa,  Boone — (Official) — Boone  County  awarded  contract 
for  courthouse  to  BOYD  CONSTRUCTION  CO.,  St.  Paul,  Minn., 
at  $155,948.  J.  R.  Curry,  County  Audr.  Noted  Mar.  30  and 
May  11. 

Iowa,  West  Bend — Contract  for  high  and  grade  school 
awarded  to  C.  W.  ENNIS,  Toledo,  at  $55,090.  Jone  Stone,  Seoy. 
Bd.  of  Education.     Noted   Feb.   10  and  Mar.   2. 

Minn.,  Bird  Island — (Official) — Contract  for  high  and  grade 
school  for  Independent  School  District  No.  64  awarded  to 
MADSON    BROS.,    Minneapolis.      Noted   May   4. 

Minn.,  Hutohin.son — -(Official) — Contract  for  3-story  bank, 
store  and  hotel  building  for  Jorgenson  Bros,  awarded  to 
STANDARD  CONSTRUCTION  CO.,  Minneapolis,  at  $43,000.  S. 
Jacobson,  601  Capitol  Bank  Bldg.,  St.  Paul,  Arch.  Noted  Apr. 
6  and  May  11. 

Minn.,  Rochester — Contract  for  3-story,  50xl34-ft.  lodge 
building  for  Masonic  Lodge  awarded  to  C.  SCHWARZ  &  CO., 
Rochester.     Estimated  cost,  $60,000.     Noted  Feb.  3  and  Apr.  27. 

Minn.,  Stillwater — State  will  soon  award  contract  for  3- 
story,  45xl20-ft.  building.  Estimated  cost,  $40,000.  C.  H. 
Johnston,  St.  Paul,  Arch. 

IVeb.,  Linooln — Contract  for  temple  for  Scottish  Rite  Masons 
awarded  to  OLSON  CONSTRUCTION  CO.,  202  Chapin  Blk.  Es- 
timated   cost,    $100,000.      Noted    May    4. 

Neb.,  Omaha — Contract  for  5-story,  54x72-ft.  hotel  for  W.  R. 
Homan,  306  Brown  Blk.,  awarded  to  HOUGHTON  &  ANSELL, 
224   North   19th   St.      Estimated   cost,    $40,000.      Noted   Mar.   30. 

Okla.,  Tulsa — Contract  for  3-story,  50xl40-ft.  hotel  for 
Townley  Bros,  awarded  to  R.  A.  WILDER. 

Ore.,  Roseburi; — Contract  for  high  school  awarded  to  JOHN 
HUNTER,   at    $57,783.      Noted   Mar.    30   and   May   11. 

Calif.,  San  Pedro — Contract  for  Masonic  temple  awarded 
to  KLING  CO.,   15th   St.   and  Long  Beach   Ave.,   Los   Angeles. 

Calif.,  Taft — Contract  for  high  school  for  Board  of  Educa- 
tion awarded  to  M.  T.  KEAN,  Bakersfield,  at  $54,544.  Noted 
Oct.  21  and  Apr.  6. 
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RAILWAYS— STEAM  AND  ELECTRIC 
Proposed  Work 

MaHMnohuiiettH — Springfield  St.  Ry,,  Spiingflelcl,  applied  to 
City  Council  for  franchise  to  double-track  line  through  i'ark, 
River  and  Biidge  St.,  West  Springfield.  R.  \V.  Reynold."!, 
Springfield,    Mgr. 

IVew  Vork — -International  Railway  Co..  Buffalo,  applied  to 
City  Council  for  franchise  to  double-track  line  and  operate 
cars  through  Franklin  St.  from  Chippewa  to  Allen  St.  J.  C. 
Sheldon,   Buffalo,  Pur.   Agt. 

Pennsylvania — I'ittsburgh  &  Lake  Erie  R.R.,  Pittsburgh, 
plans  to  increase  its  capital  slock  from  $30,000,000  to  $100,- 
000.000.  The  money  obtained  from  the  sale  of  the  stock 
will  be  used  for  vast  improvements  to  its  system,  including 
additional  tracks  on  main  line,  extension  of  various  branches, 
new  depots,  to  buy  rolling  stock  and  pay  off  its  floating  debt. 
J.  A.  Atwood,  Pittsburgh,   Ch.   Engr. 

I'ennMylvania — Reading  Transit  Co.,  Reading,  plans  to  lay 
about  600  tons  of  new  rails  in  Reading  and  West  Reading.  N. 
McD.    Crawford,    Reading.    Gen.    Mgr. 

Maryland — Potomac  River  &  Baltimore  Railroad  Co.  ap- 
plied to  Public  Service  Commission,  Baltimore,  for  permission 
to  construct  proposed  line  from  District  of  Columbia  to  point 
on  Potomac  River  in  Charles  County  and  to  issue  $1,500,000 
securities.  Project  includes  8,000  ft.  bridge  over  river.  G. 
W.    Williams,    Baltimore,    Atty. 

itlarylanti — Plans  being  considered  by  United  Railway  and 
Electric  Co.,  Baltimore,  for  1  mi.  extension  on  Liberty  Heights 
Ave.     M.   D.   Pratt,   Continental  Bldg.,   Baltimore,   Ch.   Engr. 

District  of  Columbia — Washington  &  Old  Dominion  Ry., 
Washington,  plans  to  construct  extension  into  Virginia.  W. 
B.    Emmet,    Washington,    D.   C,   Gen.   Mgr. 

West  Vlrsrinla — Chesapeake  &  Ohio  R.R.  plans  to  construct 
line  from  Mann  to  Gilbert,  about  10  mi.  F.  I.  Cabell,  Rich- 
mond, Va.,  Ch.  Engr. 

West  Vlr«;inia — Press  reports  state  Wheeling  Coal  R.R. 
granted  charter  to  construct  railway  from  junction  with 
Wheeling  Terminal  Ry..  Wheeling,  along  Wheeling  Creek  to 
point  on  line  of  Pennsylvania-West  Virginia  State  Line 
near  Majorsville.  B.  V.  Sommerville,  Pittsburgh,  Penn.,  in- 
terested. 

North  Carolina — Press  reports  state  Goldsboro  St.  Railway 
Co.,  Goldsboro,  is  in  the  market  for  material  for  a  2-mi.  ex- 
tension, including  .f  crossings  and  1  "Y".  E.  L.  Gentir,  Golds- 
boro, Secy,  and  Gen.  Mgr.     Noted  Dec.   30. 

North  Carolina — Southern  Ry.  plans  to  reballast  and  lay 
heavier  rail  on  line  between  Asheville,  N.  C,  and  Knoxville, 
Tenn.,  about  321  ml..  B.  Herman,  Washington,  D.  C,  Ch.  Engr., 
M.   W.   and   Struct. 

GeorKia — Southern  Ry.,  applied  to  City  Council,  Atlanta, 
for  franchise  to  construct  double-track  in  Ocmulgee  St.  from 
India  to  Wells  St.  B.  Herman,  Washington,  D.  C,  Ch.  Engr. 
I\I.  W.  and  Struct. 

Florida — Plans  being  considered  by  Florida  East  Coast 
Railway  Co.  for  extension  from  San  Mateo  to  St.  Johns  Park, 
Fla.,  about  20  mi.     E.  B.  Carter,  St.  Augustine,  Ch.  Engr. 

Florida — Preliminary  surveys  being  made  by  Tampa  & 
Eastern  Traction  Co.,  Tampa,  for  line  from  Tampa  to  Lake- 
land,   33    mi.      F.    L.    Cooper,    Tampa,    Secy. 

Mississippi — Kosciu.sko  &  Southwestern  Railroad  Co.,  re- 
cently incorporated,  plans  to  construct  railway  from  Koscius- 
ko to  Ayers.  S.  H.  Bolinger,  Shrevoport,  and  R.  N.  Steadman, 
Hatttiesburg,   interested. 

Louisiana — Plans  being  considered  by  Louisiana  Railway 
and  Navigation  Co.,  Shreveport,  for  line  to  Oklahoma.  C. 
C.  CoUey,  Shreveport,  Pur.  Agt. 

Ohio — Erie  R.  R.  contemplates  grade  reduction  work  for 
Mahoning  Division,  Portsmouth.  R.  S.  Parsons,  New  York, 
N.  Y.,  Ch.  Engr. 

Ohio — Plans  being  considered  by  Ohio  Valley  Traction  Co., 
Portsmouth,  for  extension  to  Ironton.  R.  D.  York,  Ports- 
mouth, Gen.   Mgr. 

AVisconsin — Scott  &  Howe  Lumber  Co.,  Hurley,  plans  to 
construct  logging  railway. 

Minnesota — According  to  press  reports  Mankato  Electric 
Traction  Co.,  Mankato,  contemplates  extension  into  North 
Mankato  in   fall.     A.  Mueller,   Mankato,  Pur.  Agt. 

Missouri — J.  C.  C.  "Waldeck  Electric  Railway  Co.,  St. 
Louis,  recently  incorporated  with  l.'iO.OOO  capital  .stock,  plans 
to  construct  electric  railway  and  install  equipment  for  switch- 
ing work  of  Waldeck   Packing  plant.     J.  C.  C.  Waldeck,   Pres. 

Texas — R.  A.  Love,  San  Antonio,  and  C.  F.  Carson,  Pres., 
Commercial  Club,  Eagle  Pass,  interested  in  project  to  con- 
struct railway  from  Eagle  Pass  to  connection  with  San 
Antonio,  Uvalde  &  Gulf  R.R.  and  International  &  Great 
Northern  R.R. 

Texas — Press  reports  state  Missouri,  Kansas  &  Texas  Ry. 
plans  to  extend  Texas  Central  Division  west  from  Rotan  to 
Roswell.     L.  F.   Lonnbladh,  Dallas,  Ch.  Engr. 

Okalnhonia — According  to  press  reports  Missouri,  Kansas 
&  Texas  Ry.  contemplates  expenditure  of  $300,000  for  im- 
proving line"  between  Atoka  and  Oklahoma  City.  L.  F.  Lonn- 
bladh,  Dallas,  Tex.,   Ch.   Engr. 


Colorado — Denver  &  Salt  L.ike  R.K..  Denver,  plans  to  re- 
organize and  issue  $6,000,000  bonds  for  James  Peak  Tunnel 
and     extension     to     Nederland.     W.     E.     Morse,     Denver,     Gen. 

Mgr. 

Arizona — M.  H.  Sherman,  Los  Angeles,  Calif.,  is  interested 
in  project  to  construct  electric  railway  from  Flagstaff  to 
Grand   Cafion,    70   mi. 

WasliinKton — ^Commissioners  of  Pierce  County,  Tacoma,  ap- 
proved transfer  of  franchise  held  by  Tacoma  Railway  and 
I'ower  Co.  to  Pacific  Traction  Co.,  who  plan  to  extend  its 
line  from  State  Hospital  for  Insane  to  Steilacoon.  Stone  & 
Webster,   14  7   Milk  St.,   Boston,   Mass.,   Gen.   Mgr. 

California — Board  of  Supervisors,  San  Francisco,  authorized 
construction  of  street  railway  through  Twin  Peaks  tunnel 
fiom  17th  and  Market  St.  to  Sloat  anrl  Junipera  Serra  Blvd. 
and  thence  to  beach.  Estimated  cost,  $275,000.  M.  M. 
O'Shaughnessy,   City   Engr.     Noted   Mar.   16. 

California — State  Railroad  Commission,  Sacramento,  au- 
thorized Martinez  &  Concord  Interurban  Railway  Co.  to  issue 
securities  to  pay  cost  of  constructing  first  unit  of  line  which 
will  start  from  Martinez  and  run  to  connection  with  Atchison, 
Topeka  &  Santa  Fe  Ry.,  3.3  mi.  E.  F.  Peterson,  Berkeley, 
interested.     Noted   Feb.    24   and   Mar.    23. 

California — Surveys  being  made  by  Oregon,  California  & 
Eastern  R.R.  for  line  from  Bend  through  Cedarvllle,  Calif.,  t") 
Flannigan,  Nev.  Robert  E.  Strathorn,  Portland,  Ore.,  in- 
terested. 

Mexico — Salvador  Alvarado,  Governor,  Yucatan,  organized 
company  to  construct  railway  system  in  southeastern  section 
of  Mexico. 

Bids  In  and  Contracts  Awarded 

Pennsylvania — Contract  for  grading  proposed  line  of 
Northwestern  Electric  Service  Co.,  to  be  known  as  North- 
western Connecting  Ry.  from  Cambridge  View  to  Venango, 
3.6  mi.,  awarded  to  I...  V.  METZ,  Erie.  James  Briggs,  Ch. 
Engr.      Noted  Mar.  23. 

Pennsylvania — Philadelphia  &  Reading  Ry.  awarded  con- 
tract for  grading  and  masonry  for  additional  tracks  for  re- 
ceiving and  classification  yard  at  Rutherford  to  DUQUESNE 
CONTRACTING  CO.,  Pittsburgh.  S.  T.  Wagner,  Philadelphia, 
Ch.    Engr. 

Maryland — Western  Maryland  Ry.  awarded  contract  for 
double-tracking  line  between  Clear  Spring  and  Big  Pool  to 
MASON,  HANGER  CO.,  Lexington,  Ky.,  and  between  Hagers- 
town  and  Security  to  CLAYBOURN,  JOH.VSON  CO.  H.  R. 
Pratt,    Baltimore,    Ch.   Engr.     Noted   Feb.   24. 

West  Vireinin — Contract  for  grading  Limestone  cut-off  of 
Wilsonburg  line  of  Monongahela  Valley  Traction  Co.  awarded 
to  KEELEY  BROS.,  Clarksburg.  Estimated  cost,  $18,000.  H. 
McDonald.    Nashville,    Tenn.,    Ch.    Engr. 

British  Columbia — Great  Northern  Ry.  awarded  contract 
for  completing  line  betwen  Kilgard  and  Sumas,  B.  C,  to 
A.  GUTHRIE  &  CO.,  St.  Paul,  Minn.  A.  H.  Hogeland,  Sf. 
Paul,  Minn.,  Ch.  Engr. 

LIGHT,  HEAT  AND  POWER 
Proposed  Work 

Vt.,  Brattleboro — Plans  being  considered  by  Twin  State 
Gas  and  Electric  Co.,  Brattleboro,  for  extending  its  trans- 
mission lines  to  Townshend. 

IV.  v.,  Ilufrnlo — Sahlen  Packing  Co.  will  construct  additioi 
to  boiler  house  at  plant  at  Howard  and   Detroit  St. 

N.  Y.,  Walden — Walkill  Valley  Electric  Ijight  and  Power 
Co.,  Walden,  contemplates  extending  its  transmission  lines  to 
Pine  Bush.     C.  F.  Fowler,  Walden,  Mgr. 

N.  J.,  Vineland — Borough  Commissioners  contemplate  ex- 
penditure of  $40,000  for  improving  municipal  electric-light 
plant  and  extending  system. 

Penn..  Greenville — Pearson-Erhard  &  Co..  Boston,  Mass.,  re- 
cently purchased  property  of  Mercer  County  Light,  Heat  and 
Power  Co.,  Greenville,  and  are  having  plans  prepared  for 
central  power  station.     Estimated  cost,   $100,000. 

Va.,  Richmond — Administrative  Board  applied  to  Finance 
Committee  for  appropriation  of  $400,000  for  coal  gas  plant.  A. 
Knowles,   interested. 

N.  C,  Lumberton — See   item   under   "Water-Works." 

S.  C,  Spartinsbnre — Interborough  Power  Co.  plans  hydro- 
electric   plant    on   Tyger   River,    16    mi.    south   of    Sparlinsburg. 

Fla.,  De  Funiak  Springs — Citizens  recently  defeated  $5,000 
bonds    for   addition    to   electric-light    plant.     Noted   Mar.    23. 

Ala.,  Hay  Mlnette — W.  D.  Owens  and  J.  D.  McCoy,  Atmore, 
interested  in  organization  of  company  to  build  hydro-elec- 
tric plant  on   Perdido  River. 

Ala.,  necatur — City  will  hold  election  June  15  to  vote 
on  $50,000  l)onds  for  electric-light  plant.  Xavier  A.  Kramer, 
Magnolia,    Miss.,    Engr.     Noted   Jan.    13   and   Apr.    27. 

Tenn.,  Memphis — Citv  plans  power  plant.  Estimated  cost, 
$1,500,000.     F.   W.    Ballard,  Cleveland,   Ohio,   Engr. 

Tenn.,  Trimble — Citizens  recently  voted  $5,000  bonds  for 
municipal  electric-light  plant. 

Ohio,  Girard — Plans  being  considered  by  city  for  instal- 
lation of  ligliting  system. 

Ind.,  (ioshen — Hawks  Electric  Co.  plans  transmision  line 
from   Goshen    to    Bristol,    9   mi. 
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MIrli..  Iliitllc  Orrk  II  It  .Shrriniiii  .Miintiriii'tiirlliK  Co. 
pliiiix  (•>  riiiind  iK'l  iKisvi'i  iiliiiil  iiM  iiililliiiin  to  iiljiMl  itt  llunify 
iinil    Kiil.inm/.fio    .St.    to    h>i|i|)Ij     |io«it    for    fin-toriiM. 

Ml<-li..  lllllMiliilr  (tillli'liil)  \V<'  hiivi'  liiM'ii  Inroiincd  thiU 
city  iloi'N  not  iilati  iiiuiili'i|iul  ■■Ifctilc-llKltt  plant  mh  HliitutI  In 
our   Ih.mui-   or   .May    11.      C.    C.   Cnx,    C\ty    KiiKr, 

III.,  NurmnI — City  plaiiM  tu  liiMtnll  niuiilclpul  cUx'trlc-llKht 
plant. 

Win.,    «>NlikiiNh      City    conti'niiilntofl    InHtallliiK    vIoctrlo-llKlit 

»>  Ml,   til 

loMii,  ■■rtrrmiM  IIIiIm  will  noon  lio  r<»o<>lvKcl  for  power  plnnt 
for  r.l.iNoii  MlllliiK  Co.  KMtlnmtcil  i'ohI.  ^l.'i.OO".  J.  W. 
lira.lfni.l.     |-|      I>..,Ik-i..    .\roli. 

I<mii.  S<-lilrM»lK  KltM-tlon  will  bo  held  June  13  to  voto  on 
Jfi.ooii    lionilH    for    «lfctrlc-llKlitli>K    HyHlein. 

Minn..  \|i|ilrl<>n-  KIter  Tail  I'owfr  Co.,  Pitkub  FallH,  pInnH 
to  piii't'hase  ilei'tilc  HNWtrni  at  Appleton.  nt  $i>,000,  unil  platiH 
to   reluillil  ami  ciiiiip  hmuk'. 

>llnn.,  Ilnrrrll  HI. Is  will  lie  ri'celved  l)V  I'".  N.  lCllln>{HOn, 
\illani'  elk.,  iinlll  .liiiii'  LM.  for  coMMlrucllnn  traii.MmlMHioii  llni\ 
i:.    K.   .la.  Unom.   ikm    Capitol   Hank    MUIk:..  .St.    Paul.   KiiKr. 

Minn.,  llp«'rk«'nrl«Im>-  (ieorije  11.  Jackson  and  C.  C.  .'<um- 
nier.M   niantc.l    fianchlMO   t.>   InHtall   K'im   plant    In    HreckenrldKe. 

Klin.,  JriinlniCM      .S.'c  Item  under  "Wal»M-\VorkH." 

Knii.,  Nori-iitiir — Cltlz.'H.x  recently  voted  $22,500  bon.ls  for 
electri.-llKht    .■<yst.>ni.      N.it.'d   Mar.   2  and   May    1. 

Knn.,  Slfrllnu'  lOlectlon  will  b.-  held  June  27  to  vot.>  on 
$l.'.iiiMi  lioiiil.s  li.r  purcliaslnK  nnd  Iniprovlns  plant  of  Morris 
l".lectil.'    r.iw.r   Co 

X«-l>.,  illiie  II ill— Plans  beInK  prepared  by  R.  A.  Bradley 
."C-  C.>..  Ha.stlnn-s,  .\rch..  for  lnlprovin^c  and  extending  muni- 
cipal   clectrlc-llKht    plant.      K.stlniate.1    cost.    $7,000. 

]»li.,  Kr»(ln — Citizens  recentlv  voted  bonds  for  electrlc- 
lik'ht  system     11.   U.  Miller.  Clk. 

N>l».,  Stelln — Citizens  recently  voted  $8,000  bonds  for  elec- 
trli'-linht   system.      Noted    May    IS. 

s.  I).,  CnviMir — Plans  being  prepared  for  electric-Ught  sys- 
tem   for   lity. 

.s.  !».,  Howard — Citizens  recently  voted  $25,000  bonds  for 
hnprovin^;     municipal     electric-light     i)lant.     Noted     Jan.     6. 

S.  D.,  Pnrtoln — Oakota  Power  C.>.,  Rapid  City,  contem- 
plates dam  on  Rapid  Creek  at  I'actola.  Estimated  cost, 
$1,000,000. 

Wyo„  Ciuerimey — C.  A.  Guernsey  interested  in  dam  .^nd 
hydro-electric  plant  over  Platte  River.  Estimated  cost,  $250,- 
noo. 

Mo„  KIvIhn — Missouri  Public  Utilities  Co.  granted  fian- 
chise  for  electric-light  system. 

Mo.,  MarMhnll — Election  will  soon  be  held  to  vote  on 
$70,000  bonds  for  clcctric-liKht  plant.  Henrici,  Kent  &  Lowry, 
71fi    Reserve    liank    l!ld«..    Kansa.-s   City.    Engr.      Noted    Jan.    13. 

.\rk..  Holier  SprlngM — -Arkansas  Hydro-Electric  Co.  plans 
t.>  construct  dam  at  Heber  Springs.  G.  A.  Watkins,  Little 
Rock,    Secy. 

Mo.,  Kirkn-ood — United  Railways  Co.  of  St.  Louis  granted 
permission  by  Hoard  of  Aldermen  to  construct  substation  at 
Washington  and  Fillmore  Ave.  Richard  McCulloch,  St.  Louis, 
Vice-Pres.  and  Asst.  Gen.  Mgr. 

Tex..  Dallns — North  Texas  Pre-Pap  Fan  Co.  will  construct 
and  operate  electric-light,  power  and  heating  plant.  E.  H. 
Thornhill.   interested. 

Tex.,  Mart — Press  reports  state  local  business  men  plan 
to  organize  company  to  install  electric-light  plant  in  city 
to  furnish  electricity  to  business  district. 

Okla.,  Hydro — Press  reports  state  city  granted  franchise 
to   J.    1).    I'alnur   to    install    electric-light   system. 

Okln..  :>lcriirtniii — City  contemplates  $20,000  bond  issue  for 
electric-light  system. 

Okla..  Milhurn — Election  will  be  held  June  IG  to  vote  on 
$0,000   bonds   for  electric-light  system. 

Okln.,  Newkirk — Citizens  voted  $250,000  bonds  for  10-in. 
pipe  line  to  Blackwell  Gas  Fields. 

Okln,,   Prngue — See    item    under   "Water-Works." 

Okln..  AVanett — Press  reports  state  election  will  soon  be 
held   to   vote   on    $S,000   bond   issue   for   electric-light   plant. 

Ariz,.  Phcrnix — City  contemplates  calling  election  to  vote 
on  $600,000  bonds  for  municipal  electric-light  and  gas  plant. 
J.    B.   Girard.   City   Engr.      Noted    Feb.    3   and   10. 

Ariz..  Thatcher — (Official) — Citizens  defeated  $10,000  bond 
issue  for  electric-light  and  power  plant.  R.  W.  Fuller,  Town 
Clk.     Noted   May   25. 

Ariz.,  AViekenbiirg — Election  will  be  held  July  1  to  vote 
on  $17,000  bonds  for  new  electric-light  plant  and  addition  to 
water-works. 

Ont,.  Orilla — Election  will  soon  be  held  to  vote  on  $100,- 
000  for  reequipping  present  electric  plant  and  system  for 
hydro   power. 

Bids  In  and  Contracts  Awarded 

Maine.  Ruinford — Contract  for  3-story,  60xl50-ft.  power 
station  for  Rumford  Falls  Power  Co..  awarded  to  H.  P. 
CUMJIINGS  CONSTRUCTION  CO.,  Ware,  Mass.  Noted  Mar. 
23. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — (Official) — Con- 
tract for  substation  for  N.  Y.  Muncipal  Railway  Co.,  S5  Clin- 
ton   St.,    awarded    to    F.    FELGENHAUER,    4    Court    Sq. 

Tenn,,  Crossville — Contract  for  electric-light  plant  in 
Crossville  awarded  to  SKAGGS-REAGAN  ELECTRIC  CO., 
Helena. 

HI.,  Oneida — Contract  for  electric-light  plant  awarded  to 
SICAGG-REAGAN  ELECTRIC  CO.,  Helena,  Tenn. 


liMfii,  Dow  Clly — Conlrait  for  heating  gyatotn  in  new 
hi1m>..I  award.d  to  .SCIIOLI..VI  AN  liHOS,  Omuhu.  N.^b.,  at 
.<  I  1,225. 

Minn,.  JnrkMon — (Ofllclal) — All  bIdH  received  May  26  for 
Improving  .leclrlc-llKlit  plant  rejected.  S.  W.  llruce.  City 
Clk.      Not. Ml    Mar.    30. 

\ri»...  WlnMlow — Contract  for  gas  plant  for  Wlnnlow  Oaa. 
I.ll-lil  and  II. at  Co.  awardeil  to  K.  A.  MacGILLI VARY.  EhII- 
nial.'.l   .-..Ht,   $.^(i,()ll().      Noteil   Apr.    13. 

Oiil.,  Slrnlfurd — Contract  for  new  power  houxe  for  R.  M, 
It.ilb.iilyMc  Co.  awarded  to  I'OUNDIOR  HllOH,  listlmateU  comI 
$111,(1(1(1, 

URIIXnCS 

Proposed  Work 

,Mnlnf.  (iorhnm — Citizens  voted  $10,000  bomls  for  repairing 
briilg.'.s    .-unl    culvertH, 

MnMM,,  .shcMiiirne  KnllM — KoHton  &  Maine  lt,R,  will  build 
bridge  1.1  rejilace  one  neiii-  Ware  farm  on  Mohawk  trail  near 
Sliilburne   l''allM, 

IM.  v..  IVrry — Bids  will  be  received  by  C,  N,  Read.  Town 
Clk,.  until  2  p.m.,  June  22.  for  relnforced-.^oncreto  viaduct  in 
lior.len  Ave.  over  Silver  Lake  Outlet.  C.  F.  Fisher,  526  Flower 
City  Park,  Rochester,  Engr.     Noted  Apr.  27  and  May  11. 

X.  Y..  Tonnwanda  - — Plans  being  consldi-red  for  bridge 
across  Ton.-iwanil.a  Cr.'ck  Ix'tween  Tonawand.i  and  North 
Tonawanda.  Estimated  cost,  $10,000.  HenJ.-imln  Hinkcy,  City 
lOngr. 

IV,  Y„  I'tlcn — All  bids  received  by  Hoard  of  Contract  and 
.Supply  for  culvert  from  Rutgers  St.  at  i)reHent  culvert  on 
.Mill  St.  rejected.     New  bids  will  soon  be  received. 

IV.  J.,  IVutli-y — Plans  being  prepared  for  improving  Nutley 
Bridge   over   Passaic   River. 

y.  J.,  Somervllle — Bids  will  be  received  by  Board  of  Chosen 
Freeholders  until  June  12  for  bridge  over  Green  Brook,  at 
Westervelt  Ave.  Joshua  Dougherty,  Jr.,  Somervllle,  County 
Engr. 

I'onn.,  Altoona — Bids  will  be  received  by  County  Com- 
missioners, Altoona,  until  June  14,  for  constructing  bridges 
and  culverts  in  county  during  year.  Address  County  Clerk, 
Altoona,      Noted    Mar.    30. 

Penn..  HollldayNburg — Bids  will  be  received  by  T.  W.  To- 
bias. County  Controller,  llollidaysburg,  until  June  16,  for  sev- 
eral  concrete    bridges.      Noted    Mar.    2. 

Ponn,,  Media — (Official) — Bids  will  be  received  by  County 
Commisioners.  Media,  until  June  19  for  bridge  on  Morton  Ave. 
over  Ridley  River.  Estimated  cost.  $80,000.  Orion  L,  Davis, 
Controller.     Noted   May   4.      (.See   adv,) 

Penn.,  New  Castle — Plans  prepared  by  C,  H,  Milholland, 
City    Engr,.    for    bridge    across   Boyles    Ave.      Estimated    cost, 

$5,000.     Noted  Apr.   6. 

Penn.,  Northampton — (Official) — Plans  will  be  prepared  by 
Frank  H.  Villie,  Engr.,  South  Bethlehem,  for  paving  Fourth 
St.   Bridge  with  block  pavement. 

Penn,,  Pittsburgh — (Official) — All  bids  received  May  26  for 
bridge  over  Reardons  Run  rejected.  Work  will  be  readver- 
tised.     John  P.  Moore,  Pittsburgh,  County  Controller. 

Penn.,  Keading — Contract  will  soon  be  awarded  for  bridge 
across  Schuvlkill  River  at  Chestnut  ,St.  for  Pennsylvania  R.U. 
Estimated  cost.  $200,000.  A.  C.  Shand,  Philadelphia,  Ch.  Engr. 
Noted   Feb.   10. 

Penn.,  South  Bethlehem — City  Council  voted  to  appropriate 

$250,000  for  bridge  between  Bethlehem  and  South  Bethlehem. 
Noted   Apr.    13. 

Penn.,  Wilkes-Barre — Bids  will  be  received  by  Fred  H. 
Gates.  City  Clerk,  until  June  12  for  reinforced-concrete  bridge 
over  Solomon's  Creek  on  Barney  St. 

Penn..  WiilianiM|>ort  —  Plans  being  prepared  for  concrete 
bridge  between  Puboistown  and  Newberry.  Address  County 
Commissioners,   Williamsport. 

Md.,  Cumberland — Bids  will  Ve  received  by  Mayor  and  City 
Council  until  9:  30  a.m.,  June  15,  for  2  reinforced-concrete 
bridges  across  "Wills  Creek,  1  at  Baltimore  St.  and  1  at  Valley 
St.     Ralph  L.  Rizer,  City  Engr.     Noted  Apr.  6  and  20. 

\V.  Va.,  Marlinton — (Official) — Bids  will  be  received  by 
Court  of  Pocahontas  County,  Marlinton,  until  June  12,  for  5 
bridges.  A.  D.  Williams,  Library  Bldg.,  Morgantown,  Ch. 
Rd.  Engr. 

Ga.,  Atlanta — Resolution  passed  by  Ninth  Ward  Improve- 
ment Club  for  expenditure  of  $10,000  for  Edgewood  Ave, 
bridge. 

Miss,,  Yazoo  City — Contract  will  soon  be  awarded  for  Iron 
bridge  over  Short  Creek  and  wooden  bridges  on  Vaughn  Pike 
and   Tcheva  Creek.     S.   S.  Griffin,  Yazoo  City,  Clk. 

Tenn„  Cleveland — Bradley  County  Pike  Commission,  Cleve- 
land, contemplates  expenditure  of  $10,000  for  300  reinforced- 
concrete  culverts. 

Ky.,  Albany — See  item  under   "Streets  and   Roads," 

Ky.,  Bedford — Bonds  for  $90,000  voted  by  Trimble  County 
for  roads  and  bridges.     W.  C.  Morgan,  Bedford,  County  Jud.go. 

Ohio,  Akron — Bids  will  be  leceived  by  Board  of  County 
Commissioners.  Akron,  until  June  24  for  construction  of 
Snyder  Ave.   Bridge.     U.  G.  High,  Clk. 

Ohio.  Cincinnati — Commissioners  o  Hamilton  County,  Cin- 
cinnati, and  Cincinnati,  Hamilton  &  Dayton  Ry.  have 
reached  agreement  as  to  widening  of  bridge  on  Springfield 
Pike.  Estimated  cost,  $S3,000,  $50,000  of  which  will  be  borne 
by  railway.     F.  L,  Stuart,  Baltimore,  Md„  Consult.  Engr. 

Ohio.  Cleveland — Bids  will  be  received  by  E.  C.  Krause, 
Clk.,  until  June  17.  for  bridge  work,  per  report  3816. 

Ohio,  Defiance — (Official) — Bids  will  be  received  by  Board 
of  Commissioners  of  Defiance  Countv,  Defiance,  until  2  p.m., 
June  19,  for  2  concrete  bridges.     R.  Daoust,  Couuty  Audr. 
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Ohio,  Sidney — (Offlcial)— Rids  will  be  received  bv  Coni- 
missioneis  of  Shelby  Countv,  .Sidney,  until  10  a.m.,  June  17.  for 
1  abutment  for  IJaker  HridKe  In  Salem  Township.  G.  P.  Staley, 
Sidney,    County    Audr. 

Ind.,  nanvllle — Bids  will  be  received  until  10:30  a.m.,  June 
10,    by   Charles   M.    Havens,    County   Audr.,    for    bridge. 

Ind,,  (;nry — See  item  under  "Streets  and  Roads." 

Intl,,  IndinnnpoliH — Bids  will  be  received  until  10  a.m.,  June 
20,  by  County  Commissioners  for  bridges  and  retaininer  walls. 
L.   K.    Fesler,   Audr. 

Ind.,  Lafnyrtte — Bids  will  be  received  bv  Board  of  Com- 
missioners, Tippecanoe  County,  Lafayette,  iintll  June  17  for 
bridge   over   Sugar   Creek. 

111.,  Knot  Alton — Only  l>i<l  received  for  Sutter  bridge  re- 
jected.      New    bids    will    soon    be    received. 

Ind.,  .South  llend — (Offlcial) — Bi<is  will  be  received  bv 
Board  of  Commissioners  of  St.  Joseph  County.  South  Bend, 
until  11  a.tn.,  .June  12,  for  reinforced-concrete  culvert.  A.  W. 
Wolf,   South   Bend,   County   Audr. 

itiloh..  Benverton — Rids  will  be  received  by  A.  T.  Brown.  Jr.. 
City  Clk.,  until  June  19,  for  bridge  over  Tobacco  River  at 
Pleasant  St. 

Mich.,  nenton  Hnrbor — Bids  will  be  received  bv  H.  V. 
Smith.  City  Clk.,  until  8  p.m.,  June  19,  for  1 1  r,  ft.  span  rein- 
forced-concrete  arch  bridge  on  Britain  Ave.     Noted  June  1. 

Mich.,  MarMhall — Citv  contemplates  new  bridge  in  South 
Kalamazoo    Ave.       Estimated    cost,    $S,000. 

111.,  Aurorii — Plans  prepared  bv  Standisch  &  Allen,  Kngr., 
220  South  State  St.,  Chicago,  for  2  reinforced-concrete  bridges. 
M.    J.    Tarble,    City    Kngr.      Noted    May    18. 

111.,  ChlenKO — City  officials  will  build  bridge  at  Monroe  St. 
John    Erickson,   City    Engr. 

111.,  Hoanoko — Bids  will  be  received  until  1  p.m.,  .Tune  15, 
at  City  Hall  for  1  span  20-ft.  bridge.  A.  B.  Kurd,  Kl  Paso, 
County  Supt.  of  Highways. 

III.,  RoH«»oe — Citizens  recently  voted  $75,000  bonds  for 
bridge    work.      Address    County    Clerk,    Roscoe. 

Minn.,  St.  Paul — City  Council  authorized  Minnesota  Trans- 
fer Co.  to  build  bridge  over  West  Como  Ave.  Estimated  cost, 
$11,800    Oscar    Claussen,    City    Engr. 

Kan.,  New  Albany — Citizens  plan  to  call  election  to  vote  on 
$10,000  bonds  for  bridge  across  Verdigris  River.  H.  S.  Mo- 
Fad  den,  Engr. 

Neb.,  O'Neill — (Official) — Bids  will  be  received  bv  P.  C. 
Kelley,  Clk.  Holt  County,  until  8  a.m.,  June  30,  for  bridge 
across  Niobrara  River  about  4  mi.  from  Lynch.  George  K. 
Johnson,   Secy.     State   Engr.     Noted   Mar.   30. 

N.  D.,  Linton — Bid.s  will  soon  be  received  for  constructing 
several  bridges  in  .Sections  10  and  15  and  19  and  30.  John  K. 
Snyder,   Linton   County,   Audr. 

N.  D.,  Stanley — Bids  will  be  received  until  2  p.m..  June  19, 
by  H.  P.  Duggan,  County  Audr.,  Stanley,  for  highway  brid-^e 
across  a  dry  coulee. 

AVyo.,  Sheridan — Bids  will  be  received  by  F.  A.  Morris, 
City  Clk.,  until  June  19,  for  bridge  over  Big  Goose  Creek. 
A.  Tschirgi,  City  Engr.     Noted  May  4. 

Mont.,  Red  Lodge — Plans  being  considered  bv  county  for 
steel  bridge  over  Clarke  Fork.  Estimated  cost,  $4,000.  A.  B. 
Cooley,  Red  Lodge,  Count.v  Surv. 

Mo..  Kansas  City — Kansas  City  Terminal  Ry.  plans  to  con- 
struct viaduct  on  Holmes  St.  Estimated  cost,  $135,000.  J.  V. 
Hanna,    Kansas   City,    Ch.    Engr. 

Mo.,  Ironton — Citizens  contemplate  voting  on  bond  issue 
for  bridges  and  culverts,  and  improving  roads. 

Ark.,  Corning — W.  O.  Kirhy,  County  Judge,  Corning,  ap- 
pointed E.  A.  Kelley  and  F.  B.  Sorague,  Corning,  Bridge 
Comrs.,  to  submit  estimate  of  cost  of  constructing  bridge 
across  Black  River  about  1  V4  mi.  east  of  Corning. 

Okla.,   Braden — See   item    under    "Streets    and    Roads." 

Okla.,  Holdeniille  —  Commissioners  of  Hughes  Countv, 
Holdenville.  iilan  to  call  election  to  vote  on  $550,000  bonds  for 
bridge  across  Canadian  River  and  for  road  improvements. 
C.    M.    Lawrence,    Holdenville,    County    Engr. 

N.  M.,  Las  Cruces — Rids  will  be  received  by  James  A. 
French.  State  Engr.,  Santa  Fe,  until  June  20,  for  5  bridges  in 
Dona  Ana  County.      Noted   May  25. 

Idaho,  Twin  FallN — Citizens  recently  voted  $3(>.000  bonds 
for  bridges  across  Snake  River  at  Murtaugh  and  Hansen  and 
2  canal  bridges  in  district. 

ITtah,  Salt  Lake  City — Salt  Lake  Route  plans  to  con- 
struct large  concrete  arch  bridge  capable  of  sustaining  73,GS0 
tons.     Estimated   cost,   $60,000.     Arthur  Maguire,   Ch.   Engr. 

■Wash.,  Spokane — ^County  Commissioners,  Spokane,  contem- 
plate constructinsr  bridge  over  Spokane  River.  Estimated 
cost,    $20,000.      J.    W.    Strack,    Spokane,    County    Engr. 

Calif.,  ModcMto — Contract  will  be  awarded  some  time  in 
June  for  reinforced-concrete  bridge  across  Tuolumne  River 
at  Modesto.  Estimated  cost,  $11."., 000.  Leonard  &  Day.  Rialto 
BIdg.,    San    Francisco,    Engr.      Noted    May    25. 

Calif.,  San  Jose — Bids  will  he  received  until  11  a.m.,  .Tune 
19,  by  Henry  A.  Pfister.  Clk.,  C^ounty  Supvr.,  for  reinforced- 
concrete  culvert  on  McKeen  Rd.  and  Phipps  Hill  Ave.,  rein- 
forced-concrete bridge  on  Calumet  Ave.,  and  single  span 
slab   type   culvert    on    Foot    Hill   Ave. 

Calif...  San  Martin — Bids  will  be  received  by  Board  of  Sup- 
ervisors of  Santa  Clara  County,  San  Jose,  until  June  19,  for 
reinforced-concrete  bridge  on  Columbus  Ave.  Harry  A.  Pfis- 
ter,  Clk. 

N.  S.,  Halifn.x — Bids  will  be  received  bv  E.  H.  Armstrong, 
Com.  Pub.  Wks.  and  Mines,  Halifax,  until  June  17,  for  number 
of  wooden  bridges. 

Bids  In  and  Contracts  Awarded 
N.  Hm  Ne«port — (Offlcial) — Contract  for  bridge  awarded  to 
ANDREW    ALLEN,      Storrs    Engineering   Co.,    Concord,    Engr. 
Noted   June   1. 


Mbhn.,  Lowell  —  Contract  for  reinforced-concrete  briilge 
anoss  .Merrimack  River  at  School  St.  awarded  to  NATIONAL 
ENGINEERING   CORI'ORATIO.N,    INC.,   at  $115,410. 

MnHM.,  Newton — Contract  for  reinforced-concrete  bridge 
over  Charles  River  awarded  to  T.  STUART  &  CO.,  Newton,  at 
$51,131. 

It.  I.,  AVoonNooket — Contract  for  reinforced-concrete  bridge 
on  Social  St.  over  Mill  River,  Contract  No.  1.  and  bridge  on 
Cumberland  St.  over  Peters  River.  Contract  2.  awarded  to 
HYNES  CONSTRUCTION  CO.,  Springfield,  Mass.,  at  $r,,574  and 
$4,4SO,  respectively.  Frank  H.  Mills,  City  Engr.  Noted  May 
11    and   June    1 . 

Conn.,  Dnrien- — Press  reports  state  all  bids  received  for 
reinforced-concrete  bridge  on  Middlesex  Rd.  over  Stony  Brook 
rejected.     R.  N.  Greene,  Supt.  Highways  and  Bridges. 

I'enn.,  Krle — (Offlcial) — State  Highway  Department,  Har- 
risburg.  awarded  contract  for  bridge  in  Klk  Creek  Township. 
Erie  County,  on  State  Highway  Route  295,  to  SOUTH  SHORE 
C0N.STRUCT1ON    CO..    Erie,    at    $4,492. 

I'enn.,  MoKeeMpnrt — Contract  for  retaining  wall  over  Mo- 
nongahela  River  awarded  to  E.  M.  WISCHERT  CO.,  Hartje 
Bldg.,  Pittsburgh,  Penn.,  at  $25,000.  L.  Hudson,  S02  House 
RIdg.,    Pittsburgh,    Penn.,    Engr. 

N.  C,  AVInHton-Salem — Contract  for  concrete  bridge  on 
East  3rd  St.  awarded  to  G.  W.  ROBINS. 

Tenn.,  Nanhvllle — Board  of  Commissioners  rejected  all 
bids  for  replacing  steel  beams  on  Woodland  .St.  bridge  over 
Cumberland   River.     W.   W.   Southgate,   City   Engr. 

Tenn.,  Tullnhomn — Coffee  County  Dixie  Highway  Council, 
Manchester,  awarded  contract  for  2  reinforced-concrete 
bridges  over  Rock  Creek  to  NASHVILLE  BRIDGE  CO..  Nash- 
ville. 

Ohio,,  Canton — Contract  for  furnishing  countv  with  cul- 
verts   awarded    to    E.    H.    WATSON    and    HAN    BROS.      Noted 

Apr.    6. 

Ohio,  Hamilton — Contract  for  reinforced-concrete  bridge  at 
Stevens  Farm,  Reilly  Township,  awarded  to  JOHN  CONRAD, 
at   $4,965.      W.   W.   Crawford,   County   Clk.     Noted  Apr.    6   and 

May  11. 

Ohio,  Sidney — Cleveland.  Cincinnati.  Chicago  &  St.  I^ouls 
Ry.  awarded  contract  for  bridge  across  Miami  River  at 
Sidney  to  A.  J.  YAUGER  ,Jt  CO.,  Indianapolis.  Estimated  cost, 
$38,000.     C.  A.  Paquette,  Cincinnati,  Ch.  Engr.     Noted  Apr.  6. 

Ohio,  AVarren — All  bids  received  May  15  bv  Commissioners 
of  Trumbull  County  for  superstructure  of  Main  St.  Bridge 
across   Mahoning   River   rejected.      Noted   Apr.   27. 

Ohio,  Went  Carrollton — Contract  for  superstructure  of 
bridge  across  Miami  Itiver  at  West  Carrollton  awarded  to 
T(~)LEDO  BRIDGE  AND  CRANE  CO.,  Toledo,  at  $32,899.  Noted 
Mar.   9  and  June  1. 

Ind..  Loeannport — -Contract  for  constructing  number  of  cul- 
verts in  county  awarded  to  R.AY  HYMAN.  NORRIS  &  BUTZ 
and  CHARLES  WOLFE.  A.  P.  Flynn.  Logansport,  County 
Audr.      Noted   May   IS. 

Intl.,  Princeton — Commissioners  of  Gibson  Countv  awarded 
contracts  for  bridges  as  follows:  G.  SOLLER.  Princeton,  at 
$6,955  for  5  bridges:  F.  W.  KEELEY.  Oakland  Citv.  at  $3,177 
for  3  bridges:  F.  FRANCISCO,  at  $5,226  for  5  bridges.  Noted 
Apr.    27   and   May   11. 

Avis.,  Alilnaukee — Contract  for  removal  of  old  Grand  Ave. 
viaduct  awarded  to  WALTER  DAMSKI. 

Minn.,  MinneaitollH — Contract  for  furnishing  Hennepin 
County  with  culverts  during  year  awarded  to  H.\RRIS  CUT^- 
VERT   CO.,    2323   University  Ave..   S.   E.     Noted   May   IS. 

Nell.,  Kearney  —  Contract  for  reinforced-concrete  bridge 
across  Platte  River  between  Kearnev  and  Buffalo  Counties 
awarded  to  OMAHA  STRUCTURAL  STEEL  CO.,  at  $44,350. 
Noted  Feb.   17  and  Apr.  20. 

N.  n.,  LaMoure — Countv  awarded  contract  for  bridge  work 
to  RICHARD  HUTCHINSON,  LaMoure,  at  $6,465.  '  Noted 
May   11. 

Ark.,  A'an  Buren — Contract  for  raising  piers  on  I^ee  Creek 
Bridge  awarded   to  W.  B.  BELL. 

Tex.,  Cuero — Contract  for  11  first  class-  and  6  second-class 
bridges  across  DeWitt  County  Drainage  District  awarded  to 
L.  D.  CRAWFORD,   San  Benito,   at  $5,530.     Noted   May  11. 

Tex.,  Houston — Contract  for  bridge  over  Bravs  Bayou 
awarded  to  E.  R.  VAN  DE  GREYN,  Houston,  at  $35,797. 
W.  N.  Thatclior,  Houston,  County  Engr.     Noted  May  25. 

Tex.,  AAaoo — Contract  for  reflooring  steel  bridge  on  Wash- 
ington St.  with  creosote  blocks  and  placing  sand  filler  be- 
neath blocks  where  necessary  awarded  to  OCK.-VNDER  BROS. 

AA'nsh.,  Everett — Everett  Construction  Co.,  Everett,  at  $40,- 
977,  submitted  lowest  bid  for  bridge  across  Snohomish  River 
from  18th  St.  to  Smith  Island,  known  as  Delta  Bridge  No.  29. 

Ore.,  Ca>^Ise — (Official) — Oregon-Washington  Railroad  an'l 
Navigation  Co.  awarded  contract  foi-  siihstriicture  of  bridge 
over  Umatilla  River  to  ROBERT  W.VKEFIELD,  AVorcester 
Bldg..     Portland.        S.     Murray,     I'ortland,     Ch.     Engr.        Noted 

May   IS. 

Ore.,  Independence — Contract  for  concrete  bridge  awarded 
to  SNOOK  &  TRAVER,  Salem,  at  $4,802.  A.  B.  Robinson,  Dal- 
las, County  Clk. 

Ore.,  Joseph — (Offlcial) — Oregon-Washington   Railroad   and 
Navigation  Co.  awarded  contract  for  substructure  of  3  bridges    ' 
on     Joseph     Branch     over    Grande     Ronde     River    to     ROBERT 
WAKEFIELD.    Worcester    Bldg.,    Portland.      S.    Murray,    Port- 
land,   Ch.    Engr.      Noted    May    IS. 

Calif.,  Santa  Crnis — Contract  for  steel  bridge  over  Rodes 
Gulch,    awarded    to   TIESLAU   BROTHERS,   San    Francisco,   at 

$15,400. 

Alan.,  AA'Innipeg — Provincial  Highway  Commission  awarded 
contract  to  ,\LEX.A.NDER  J.\.MIESf).\'  for  reinforced-concrete 
bridge  over  Whitemouth  River.     Estimated  cost.  $5,123. 
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WATI'.U  WORKS 
PropoHcil  Work 

Mliu..    K»\lM>r<i — (M(y    <'Oiit<'iii|iliiti<M    i<x|>i'nilllui'i'    of    }1 1,000 

for    KXlollclllIK     WlltlT     llllllllH. 

Mnaa..  ritlxllrld— .\|i|»'ii|irlntlon  of  IIT.UOO  iiiiuIk  by  City 
I'tuiiu'll    for    w.iliT   iDiiliiH.      A.   1{.    I'^nnihiiiii,   City    lOriKi', 

Mnaa.,  \\  oliiirn- — AcoonlliiK  to  jiri'HM  ri-portH  iiliins  lii'lnit 
ooriMhl.Tril  fi.i  Miixllliiiy  wiiliT  plant  ill  top  of  MkiioIiIiih  IIiII 
on    Waltli.ini    .St.      ICnI  Iniitti'il    t'OMl.    |l(l,noii. 

N.    v.,     MhiiMi — ClllziwiM    (lorcutt'it    ti:r.,000    IxmclH    for    wiltor 

HyHlfMl. 

!V.  T..  rouKhkri-|>«lr — CItlapnii  (lofoatod  $240,000  bonila  for 
wiilrr  inalUH.      lOllxTt    \V.  SylvcMtor,  City   Umtr.      Noted   Apr.   20. 

y.  J..  Ilountoii — (Olllolnl)  —  Wo  have  Itccn  Inforniud  that 
>-lty  will  not  liiHtall  (lltratlon  plant  hh  ntatod  in  our  Imhuv  of 
Jnni'    I. 

X.  J..  l.otiK  Ilfni'h— (HIvalvf  jioxt  omoc) — Board  of  Tubllc 
I'tlllty  CoMinilH.MloniTM  Krantod  LonK  lleach  Wutor  Co.  por- 
nils.moii  to  Install  watrr  nyMtoni. 

M.  J..  Mt.  HoM>  -Town.ililp  Conunltloo  plans  to  Install 
nuiiiU-l|..il    u;it.r    .Mysi.'ni.      lOstlniatfd    i-o.sl.    $lo:i,000. 

>'.  ,1.,  lloMfliind  IIoi'oukIi  Conunlttco  plan.i  to  extend  water 
sy.slini   anil    nistall    piililic   hydrants   on    various   streets. 

!M.  J.,  TmKun  —  Hlds  will  lie  received  l>y  S.  ScamtnoU,  Secy. 
It<l.  of  Man^Kers.  New  Jersey  .State  Hospital,  until  2  p.m., 
.iune    Ifi,    for   exIendliiR   and    relaying    (Ire   service    pipe   system. 

IVtin.,  MonfMNcii — (Olllclal) — Plans  belnK  prepared  by 
Chester  .<•  Kleniinn.  Hydruullo  ISngr.,  I'lttsburnh,  for  Ini- 
provii\K  distribution   system. 

IVnii..  IMttnliiirKh — ((llllcial) — Bids  will  be  ri'celved  at 
olllee  of  City  Controller.  Municipal  Hall,  IMttsburKh,  until  10 
am..  .Iune  12.  for  furnishing  water  meters  and  water-meter 
tlttiiiKS  and  parts  for  year  1!»16.  llol>ert  Swan.  City  Engr. 
.Note.l   .May    I   and  .June  1. 

IViin..  SliiirpNvllIe — (OtTlclnl) — Sharpsvllle  Improvement 
.Vssociatlon  nlained  Chester  &  Fleming.  Hydraulic  EnKr., 
I'ittsburKh,  to  <lesinn  concrete  dam  to  be  installed  on  Shen- 
aiiKO    Hiver    to    replace    old    wooclen   Slate   dam. 

.\.  ('.,  I.iiiiil><'r«on — Citizens  recently  voted  $30,000  bonds 
for  improving  water  system  and  electrlc-liKht  plant.  I.  B. 
Townseiid.  t^lk.  and  Treas. 

Tenn..  Timewell — Tazewell  Water  Co.  will  construct  water 
I>lant  and  reservoir.  Estimated  cost,  $10,000.  M.  B.  Carr, 
interestwl, 

(>hii>,  Clinton — City  decided  to  expend  $.50,000  instead  of 
$20,000  for  enlarRinK  its  w.Tter  mains.  Abandoned  idea  of  in- 
stalling 2l-in.  water  main  in  Cleveland  Ave.,  N.  \V.  William 
E.    Sarver,    City    Enni',      Noted    .Apr.    6. 

Ohio.  Chnrdou — F.  K.  Cravatt  and  T.  W.  Morgan,  Barber- 
ton,  granted  franchise  to  install  water  system  in  Chardon. 
Estimated  cost.  $.')7,604. 

Ohio,  Limn — (OtHcial) — Bids  will  be  received  some  time  in 
fall  improving  water-works  svstem.  Estimated  cost,  $550,000. 
C.  H.  Bryson,  City  Engr.     Noted  May  25. 

Ohio,  Snlrni — (OtRcial) — Bids  will  be  received  by  George 
Holmes.  City  Audr.,  until  noon,  June  15.  for  purchase  of 
$50,000  bonds  for  water  system.  B.  M.  French,  City  Engr. 
Noted  Mar.  30. 

Ind.  Jasper — Bids  will  be  received  by  S.  A.  Berger,  City 
Clk.,  until  June  15,  for  installation  of  pressure  filtration 
rUmt. 

Mich.,  Flushing; — City  retained  J.  R.  Fitzpatrick.  Engr., 
106  Michigan  Trust  Bldg.,  Grand  Rapids,  to  prepare  plans  for 
water  sy.stem. 

Mtoh..  Menominee — Plans  will  be  prepared  by  Burns  & 
McDonnell.  Con.sult.  Engr.,  Interstate  Bldg.,  Kansas  City,  Mo., 
for  filtration  plant.  F.  S.  Norcross,  City  Engr.  Noted  Mar. 
16. 

Mich..  Monroe — (Official) — Chester  &  Fleming,  Hydraulic 
Engr..  Pittsburgh.  Penn.,  retained  by  local  water  company 
to  make  an  investigation  of  water-works  system. 

111..  Cartollton^ — Bids  will  be  received  by  A.  H.  Johnson, 
City  Clk.,  until  noon.  June  20,  for  furnishing,  delivering  and 
constructing  1  pumping  unit  consisting  of  trLplex  pump,  250 
gal.  per  minute  kerosene  engine,  air  compressor  and  all  fit- 
tings and  connections.     G.  'W.  Whiteside.  Engr. 

ni..  Danville — City  plans  to  install  water  system.  W. 
H.  Martin,  City  Engr. 

111.,  Knst  Moline — According  to  press  reports  city  contem- 
plates installation  of  intake  pipe  to  provide  water  for  factory 
di.strict. 

III.,  Hillsboro — City  will  construct  dam  north  of  town  for 
water  supply.     Estimated  cost,  $10,000. 

Iowa,  Des  Moines — (Official) — City  does  not  contemplate 
installing  new  water-works  svstem  as  stated  in  our  issue  of 
May    25. 

Iowa,  Ft.  MadiHon — Bids  will  soon  be  received  by  Citizen's 
Water   (io.    for   filtration   plant. 

Iowa,  Kelley — (Official) — Election  will  be  held  June  12 
to  vote  on  $7,500  bonds  for  water-works  system.  J.  L.  John- 
son,  clk.     Noted   May   25. 

lOYTa,  Kellogg — Citizens  recently  voted  $10,000  bonds  for 
water  system. 

Iowa,  Lake  A'icw — Citizens  recently  voted  $5,000  bonds  for 
water  system.     Noted  May  4  and  June  1. 

Iowa,  Muscatine — City  plans  to  extend  water  mains  on 
Hershey  and  Iowa  Ave.  and  4th  St. 

Iowa.  Schleswig — Election  will  be  held  June  13  to  vote 
on  $5,000  bonds  for  extending  water  system. 

Iowa,  Volga — Plans  being  considered  by  city  for  instal- 
lation of  water  system. 


Minn.,  AIImtI  l.rn — (Olllclal) — City  plauH  to  construct  rea- 
ervolr  luid  ln»tull  pump  at  water  Hiallon,  VV.  Uarnuck,  city 
EnKr. 

.>lliin..  Chnako — City  contomplutOH  InHtallutlon  of  water  and 
HeW4'r    M.vMleni. 

Minn.,  I't-rhnm — I'laiiH  being  prepared  by  W.  C.  Buck, 
I'lnm..    .MiMn.ii|>ollH,    for    lOO.OOO-gal.    tank    on    100-ft.    towor. 

Mhin.,  Kofhcatrr — Citizens  n-cenlly  voted  $175,000  liondM 
for  iiiiiniil|ial   water  Hystein.      Noted   May   25. 

linn..  <;lrnrd  City  Council  pa.MHcil  ordinance  to  grude, 
curl).  KUller  and  pavi^  Howaril  SI.  from  Cherokee  St.  to  North 
Suiiinill    Ave.      !■:.    U.   Walker,  City   Clk. 

linn.,  .lennlnjta  — City  plans  to  hiHlnll  wat<-r  Hyslem  and 
(dectrii -llKht    plant. 

Knn..  MnekMvlllf — Preliminary  pl;uiH  will  be  ijrepared  by 
W.  H.  Itollii.s  \-  Co.,  4:)'J  Ml<llaiid  Uldg.,  Kansas  City,  Mo., 
for  water-works  system.     ,S.  (.i.  Wiles,  City  (;ik.     Noted  Juno  1. 

Kan.,  Mornn  (illlcial) — City  will  Install  water-works  sys- 
tem.     EMlimat.<l    c<iHt,    $25,000.      W.    B.    Uolllns   &   Co.,    Kansas 
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City. 

Kan.,  IVfwton — City  plans  to  construct  another  pipe  line 
from  .Newton  to  Missouri  water-works  station  at  Halstead. 
Estimated  cost,  $50,000. 

Kan.,  Topekn — F.  M.  Newland.  City  Comr.,  making  inves- 
tigations as  to  cost  of  new  concrete  reseivolr,  e<iulpped  with 
aerating  fountain  and  centrifugal  puiii|)  to  b(!  constructed 
near    city    wells    west    of    Topeka.      A.    U.     Young,    City    Engr. 

IVeb.,  Seotin — Citizens  recently  voted  $10,000  bonds  for  wa- 
ter-works system.      H.  L.  Miller,  Clk.     Noted  May  4. 

l\eli.,  StnpIehurHt — Bids  will  be  received  by  J.  I*.  Dahl,  Vil- 
lage Clk..  until  June  15,  for  water  system.  Estimated  cost, 
$12.y>.l().  (5rant  .^-  Fulton,  Banker's  Life  Bldg.,  Lincoln,  Engr. 
Noted   May   4. 

N.  !>.,  HnnktnMon — Plans  being  prepared  by  J.  F.  Druar. 
Rngr.,     312    Commercial     Bldg.,    St.     I'aul,    Minn.,     for     water- 

woi'ks  system. 

Mont.,  Ilarlowton — See  item  under  "Sewers." 

Mont.,  IllnHdalv — According  to  press  reports  city  plans  to 
call  election  to  vote  on  bonds  for  water  system  and  electric- 
light    pliint.      Noted   Apr.    20. 

Mont.,  .Sheridan — Election  will  soon  be  held  to  vote  on 
$20,000  bonds  for  municipal  water  system.  G.  E.  Baker, 
SVhitehall,  Consult.  Engr.     Noted  May  4. 

Mont..  Terry — Plans  being  considered  by  City  Council  for 
installation  of  municipal  water  and  sewer  system. 

Mo.,  Desloge — City  contemplates  water-works  system. 

Tex.,  Crowell — Plans  will  be  prepared  by  M.  Griffin  O'Neil 
&  Sons,  Dallas,  for  water  system.  Estimated  cost,  $18,000. 
Noted  Mar.  2  and  May  11. 

Tex.,    Hutcbins — City    will    install    municipal    water-works 

system. 

Tex.,  Snyder — Plans  being  prepared  for  enlargement  of 
local  water  system. 

Okla.,  ninton — Citizens  recently  defeated  $150,000  bonds 
for  water-works  system.  Benham  Engineering  Co.,  Oklahoma, 
Engr.     Noted  May  18. 

Okla.,  MeCloud — City  contemplates  voting  on  bonds  for  wa- 
ter-works system. 

Okla.,  Milburn — Citizens  will  vote  June  16  on  $21,000  bonds 
for  water-works  system. 

Okla.,  Prague — Citizens  will  vote  June  13  on  proposition  to 
install  water-works  system  and  electric-light  plant. 

Ariz.,     Wiekenlmrg  - 

Power." 

.^Vash.,  Centralia — City  plans  to  extend  water  mains  on 
Chehalis  Ave.  and  Summa  and  West  6th  St. 

AVash..  Northport — City  contemplates  installation  of  wa- 
ter-works  system.     Estimated  cost,   $25,000. 

Wash..  Seattle — Contract  will  soon  be  awarded  for  water 
tower  at  Fountain  St.  and  Beacon  Ave.  Estimated  cost,  $16,- 
000.     C.   D.   Bagley,  Secy.  Bd.   of  Pub.  Wk. 

■Wash  ,  Taeonia — County  will  soon  award  contract  for  res- 
ervoir and  12,000  ft.  of  101-in.  wood-stave  pipe  line.  Esti- 
mated   cost,    $10,000.     D.    H.   White,    County   Engr. 

Ore.,  Oregon  City — City  will  soon  award  contract  for 
5,000.000-gal.  reservoir,  etc.  Estimated  cost.  $35,000.  Rand 
&    White,    Oregon    City,    Engr.     Noted    Apr.    20    and    May    25. 

Ore..  Silverton — Citizens  voted  in  favor  of  $15,200  bonds  for 
municipal    water-works    system.      Noted    May    11. 

Calif.,  Xapa — (Official) — We  have  been  Informed  that  Napa 
City  Water  Co.  does  not  plan  to  install  STiO.OOO-gal.  water 
tank  and  turbine  pump  and  no  engineering  work  is  being 
done  by  G.  L.  Dillman,  Montgomery  St.,  San  Francisco,  Engr., 
as   stated   in   our   issue   of   May   18. 

Calif.,  San  Dimas — Plans  being  considered  by  San  Dimas 
■Water  Co.  for  reconstructing  reservoir  north  of  Eucalpytus 
Ave. 

due.,  St.  Hyacinthe — Bids  will  be  received  until  June  28 
by  A.   Messier,   City  Clk.,   for  gravity  filters.     Estimated   cost, 

$75,000. 

Que.,  St.  Pierre  de  Lat! — Plans  being  con  idered  by  City 
Council  for  installation  of  water  system.  Estimated  cost, 
$10,000.     J.    H.    Langlais,   Val   Brilliant,    Secy. 

Ont..  IViagara.-on-the-L,ake — City  contemplates  installation 
of  purification  plant. 

Ont.,  Preston — City  plans  to  install  new  water  main.  H. 
C.  Edgar,  Town  Clk. 


■  See     item     under     "Light,     Heat     and 
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Bids    In    and    Contracts    Awarded 

MnHN.,  Mpilforil — Low  bidder  for  furnishing  500  water 
meters  is  H.   U.   Worthington,   115  Rroadway,  New  York.  N.   V. 

N.  Y.,  Perry — (Ollicial) — Contract  for  constructing  slow 
sand  filter  pure  water  reservoir  and  appurtenances  awarded 
to  IHOSSIDAZIO  &  SATTLIOH.  Rochester,  at  $21,196.  C.  (". 
Hojikins,  Cutler  Uldg.,  Rochester,  Engr.  Noted  Apr.  20  and 
May    IS. 

Pciiii.,  McKet-Hiiort — Contract  for  retaining  wall,  bulkhead 
intake  and  pump  well  with  superstructure  in  connection  with 
Monon^ahela  Intake  awarded  to  E.  M.  WICHERT  CO.,  Hartje 
Bldg.,  Pittsburgh,  at  $24,200.  J.  M.  Smith,  City  Engr.  Noted 
May  11. 

Ohio,  ('n.shocton — (Official) — Contract  for  3,000,000-gal. 
pumi)ing  engine  awarded  to  EIM'INC.-CARl'ENTER  I'UMP 
CO.,  Pittsburgh,  Penn.,  by  Board  of  Control.  Chester  &  Flem- 
ing, Hydraulic  Engr.,  Pittsburgh.  Penn.,  will  have  charge  of 
installation  of  pump  and  are  i)reparing  plans  for  new  pump 
pit  and  suction  main.     Noted  June  1. 

Ohio,  Hnmiltoii — Contract  for  4,000,000-gal.  pumping  en- 
gine to  be  installed  in  water-works  pumping  station  awarded 
to  HOOVEN,  OWENS  &  RENTSCHLER  CO.,  Hamilton,  at 
$16,820. 

Ohio,  WooMter — Contract  for  furnishing  272  tons  of  pipe 
for  Larwill  St.  water  main  awarded  to  MASSILLON  IRON 
AND  STEEL  CO.,  Massillon,  at  $S,356.      Noted  Fel).  3. 

Ohio.  AVooster — Contract  for  furnishing  and  delivering  195 
tons  of  16-in.  Class  C  pipe,  80  tons  of  12-in.  Class  C  pipe 
and  75  tons  standard  Class  D  specials  awarded  to  C.  M. 
BARTHOLEMEW,  Kent.  H.  V.  Mowery,  City  Engr.  Noted 
May   4. 

Hi.,  Ottawa — Contract  for  furnishing  water  mains,  includ- 
ing 74  tons  of  4-  and  6-in.  pipe  awarded  to  AMERICAN  CAST 
IRON  PIPE  CO.,  Kansas  City,  Mo. 

Iowa.  Vinton- — Contract  for  turbine  generator,  condenser 
and  .switchboard  for  water  and  light  plant  awarded  to  WEST- 
INGHOUSE    ELECTRIC   MANUFACTURING    CO.,   at    $12,550. 

Minn.,  Eveleth— Contract  for  4,900  ft.  Of  6-in.  c-i.  pipe, 
bell  and  spigot,  42  lb.  to  ft.,  2.200  lin.ft.  4-in.  c-i.  pipe,  l)ell 
and  spigot,  25  lb.  to  ft.  for  water  system  awarded  to  LAW- 
RENCE-McCANN  CO. 

Minn.,  Fnirniont — -Hector  Collsaet,  at  $4,996  submitted  low- 
est bid  for  water  mains.     Frank  O.  Jones,  City  Engr. 

Minn.,  (ioodhiic — Contract  for  4,836  ft.  of  6-in.  water 
main.  4.044  ft.  of  4-in.  main,  20  hydrants,  nine  6-in.  gate 
valves  and  nine  4-in.  gage  valves,  25  blks.  long  awarded  to 
FASTORET   CONSTRUCTION  CO.,   Duluth. 

N.  D.,  Fargo — City  Commissioners  awarded  contract  for 
water  main  in  7th  St.  north  from  6th  Ave.  to  12th  Ave.  N, 
to  HAGGART  CON.STRUCTION  CO.  Estimated  cost,  $12,000. 
F.   L.   Anders,  City   Engr.      Noted   Apr.   27. 

Mo.,  Jefferson  City — ( Official )— Contract  for  65,000-gal. 
tank  for  water  company  awarded  to  U.  S.  WIND  ENGINE 
AND  PUMP  CO.,  Hatavia,  111.  Chester  &  Fleming,  Pittsburgh, 
Penn.,  Engr.     Noted  Feb.  17. 

Mo..  Slater — Contract  for  approximately  7  mi.  of  water 
mains,  setting  hydrants,  valves,  etc.,  awarded  to  HAWKINS 
&  JONES,  Slater,  at  $25,079.  C.  E.  Shepherd,  City  Engr. 
Noted  May  11  and  18. 

Mo.,  St.  LouIh — Contract  for  furnishing  about  26.900  ft. 
of  36-in.  lockbar  pipe  awarded  to  INLAND  CONSTRl'CTIO.V 
CO..  St.  Louis,  at  $49,481;  laying  pipe  to  EAST  JERSEY  I'li'E 
CORPORATION.  50  Church  St.,  New  York,  N.  Y.,  at  $7.20  per 
ft.     E.   E.   Wall,    Water   Comr.      Noted   May   11   and   25. 

Tex..  fionainleH — Contract  for  dam  across  river  relet  award- 
ed to  L.  K.  McCAUOHAN,  Fort  Worth. 

Colo.,  Castle  Kock — (OfflcialJ — Contract  for  water  system 
awarded  to  V.  L.  LOFTUS,  Denver.  Citizens  recently  voted 
$40,000   bonds   for    this   purpose.     Noted    Apr.    20    and    May    11. 

Idalio,  Hailey — Pacific  Water  and  Colonizing  Co.  awarded 
contract  for  water  and  storage  reservoir  on  Fish  Creek  to 
UTAH  CONSTRUCTION  CO.,  Salt  Lake  City,  Utah,  at  about 
$75,000.      Noted   June   1. 

Ont.,  Merritton — Contract  for  two  30-in.  valves  for  new 
water  supplv  project  awarded  to  CHAPMAN  VALVE  MAN- 
UFACTURING CO.,  Indian  Orchard,  Mass. 

Ont.,  Toronto— Contract  for  excavating  for,  laying  pnd 
jointing  of  water  pipes,  etc.,  for  year  awarded  to  JOHN 
iVIAGUIRE,    196   Spadina   Rd.,   at    $11,086. 

SEWERS 
Proposed  Work 
Mass..  Cainl»rld(re — City   sold   $10,000   bonds  for  sewers.     L. 
M.  Hastings,  City  Engr. 

Mass..  New  Bedford — (Official) — City  will  lower  sewer  in 
South  Water  and  Water  St.  and  Smith  St.  by  day  labor.  Es- 
timated cost,  $17,000.  George  H.  Nye,  City  Engr.  Noted 
June   1. 

Mass.,  Pittsfield  —  City  Council  appropriated  $10,000  for 
sewers.     A.  B.  Farnham,  City  Engr. 

N.  Y..  Catskill — Board  of  Trustees  retained  George  H. 
Warber,  438  Main  St.,  Catskill,  as  engineer  for  sewer  system. 

N.  Y.,  New  York — (Borough  of  Bronx)  —  (Official) — Rids 
will  be  received  until  10:  30  a.m.,  June  14,  by  Douglas  Mathew- 
son,  Borough  Pres.,  Municipal  Bldg.,  Crotona  Park,  177th  St. 
;ind  3rd  .'\ve.,  fo?  sewer  and  appurtenances  in  Hone  Ave.  from 
Walker  Ave.  to  property  of  New  York,  New  Haven  &  Hart- 
ford Railroad  Co.     Noted  May  11. 

N.  v..  New  Y'ork — (Borough  of  Bronx)  —  (Oflflcial) — Bids  will 
be  received  until  10:  30  a.m.,  June  14.  by  Douglas  Mntliewson. 
Borough  Pres.,  Municipal  Bldg.,  Crotona  Park,  177th  St.  and 
3rd  Ave.,  for  sewers  and  appurtenances  in  Crotona  Parkway 
from  a  point  about  125  ft.  north  of  East  17Gth  St.  to  a  point 
about  340  ft.  north  of  East  17Rth  St.  and  in  West  23Sth  St. 
between  Kingsbridge  Ave.  and  Spuyten  Duyvil. 


>.  v..  New  York — fRorough  of  Manhattan) — Bids  will  be 
received  by  Marcus  M.  Marks,  Borough  Pres.,  until  2  p.m., 
June  12.  for  improving  sewer  in  Greene  St.  In  90th  St.  between 
Lexington  and  Park  Ave.;  In  53rd  St.  between  2nd  and  3rd  Ave. 
;ind  In  3rd  Ave.  between  53rd  and  54th  St.;  receiving  basins 
in  Park  Row;  In  Claremont  Ave.  from  llGth  to  127th  St.; 
In   Park  Ave.  from  72nd  to  79th  St. 

,„  •'V-  v..  (Mean — City  Council  contemplates  reconstructing 
West  State  St.  sewer.  Estimated  cost,  $11,000.  E.  E.  Allen, 
City   Engr. 

N.  Y..  Wliite  IMalni* — Bids  will  soon  be  received  by  Board 
of  Public  Works  for  sewers  In  Gedney  Farms  and  Mamaroneck 
Ave.  Estimated  cost.  $10,000  and  $15,000,  respectively.  M.  L. 
Hauck,  Comr.  Pub.  Wks. 

N.  J.,  Cnnidrn — Bids  will  be  received  bv  city  until  June 
19  for  sewer  In  9th  St.  from  Ferry  to  Jefferson  St.  L.  P. 
Farnum,  City   Engr. 

N.  .1.,  CollinKMwood — Bids  will  be  received  about  July  1 
by  William  Hambrecht  for  terra  cotta  storm  sewer.  Reming- 
ton &  Vesbury,  6th  and  Market  St.,  Camden,  Engr. 

N.  .1.,  Little  Falls — Bids  will  be  received  by  Township 
Committee  of  Little  Falls,  until  8  p.m.,  June  19,  for  sewer  sys- 
tem and  sewage-disposal  works.  H.  J.  Harder,  140  Market 
St.,  Paterson,   Engr.     Noted  Mar.  23. 

N.  J..  Littfe  Ferry — (Official)— Bids  will  be  received  until 
8  p.m.,  June  15.  by  .Mayor  and  Council,  Adam  Holz's  Hotel, 
Liberty  and  Washingtcm  St.,  Little  Ferry,  for  24-  and  36-in. 
storm  water  drains.     (See  adv.) 

N.  J.,  Montclair — Bids  will  be  received  until  8  p.m.,  June 
21,  by  Harry  Trlppett,  Town  Clk.,  for  sanitary  sewer  In  Valley 
Rd.      E.   S.   Clossom,  Municipal    Bldg.,   Engr. 

N.  .1.,  Montelnir — City  plans  to  Install  storm  sewer  in 
Pine  St.     K.  S.  Clossom,  Municipal  Bldlg.,   Engr. 

N.  J.,  Paterson — Bids  will  be  received  until  June  13  for 
Section  22  of  Lawrence  St.  branch  sewer  for  Passaic  Valley 
Sewerage    Commission,    Essex    Blilg.,    Newark. 

N.  .1.,  Point  Pleasant — Bids  will  be  received  by  W.  T. 
Newbury,  City  Clk.,  Borough  Council  Chambers,  John  Arnold 
Hall,  until  6  p.m.,  June  13,  for  extending  sewer  system. 
Thomas  Graham,  Mayor.     Noted  Jan.  13. 

Penn.,  Beaver  Falls — Plans  being  prepared  for  sewage- 
disposal  plant  at  County  Home  on  south  side  of  river.  Charles 
S.    Donaldson,    City    Engr. 

I'enn..  .lames  City — City  retained  Chester  &  Fleming,  Hy- 
draulic and  Sanitary  Engr.,  Pittsburgh,  to  prepare  plans  for 
sewage-disposal   plant. 

Penn..  Pottsville — State  Board  of  Health  directed  city  to 
build   sewage-disposal   plant.      William   S.    Pugh,   City    Engr. 

Penn.,  Y'andergrlft — City  plans  to  install  sewage-disposal 
plant.      Estimated    cost,    $50,000.      L.    G.    Anderson,    Engr. 

Penn.,  Wllliamspurt — City  plans  to  improve  sewage-dis- 
posal plant.  Farley  Gannett,  Telegraph  Bldg.,  Harrisburg, 
Consult.    Engr. 

Ohio.  Carlisle — City   i)lans   sewer   system. 

Ohio,  Cincinnati — Bids  will  be  received  bv  C.  F.  Horn- 
berger,  Dir.  of  Pub.  Ser..  City  Hall,  until  nooii.  June  12.  for 
improving  relief  sewers  east  and  west  of  Reading  Rd.,  Avon- 
dale   Relief   Sewers   Contract  No.   4      Frank   Krug,   City    Engr. 

Ohio,  Cuyahoga  Falls — See  item  under  "Streets  and  Roads." 

Ohio.  Mt.  Vernon — Bids  will  be  received  by  city  about  June 
15  for  sanitary  sewer  in  Chestnut  St.  from  Division  to  Park  St. 
Walter  Anderson,  City  Engr. 

Ohio.  Troy — City  plans  sanitary  sewer  in  East  Main  St. 
M.    .\.   (Jantz,    City   Engr. 

Ind.,  Anderson — City  plans  sewers  in  Short  St.  and  Ohio 
Ave.     E.    M.    Scott,    City   Clk. 

Ind.,  Frankfort — Contract  will  soon  be  awarded  for  east 
end  sanitary  sewer  system.  Estimated  cost,  $25,560.  R.  H. 
Boynton,    City    Engr. 

Ind..  Michigan  City — Bids  will  be  received  until  June  20  for 
sewers  in  11th  St.  from  York  to  Oak  St.  and  from  Maple  to 
Oak  St.      E.   G.    Dunn,   City   Engr.     Noted   May   IS. 

Mich.,  .Xnn  Arlior — Bids  will  be  received  about  July  1  by 
R.  Granger,  City  Clk.,  for  storm  sewers  in  Jefferson  St.  from 
3rd  to  6th  St.  and  Madison  St.  from  1st  to  4th  St.  Manly 
Osgood,  City  Engr. 

Mich..  ICscanaha — Bids  will  be  received  until  5  p.m.,  June 
15.  by  Hoard  of  Public  Works  for  sewage-disposal  plant.  Es- 
timated cost.  $30,570.  Walter  J.  Hodson,  City  Engr.  Carl  E. 
Anderson,    Clk.    Bd.    of   I'ub.    Wks. 

III..  Depue — Council  appropriated  $75,000  for  sewer  sys- 
tem 

III..  Dixon — City  plans  sanitary  sewer  in  4th  St.  from  De- 
ment to  Crawford  Ave.     Charles  F.  Nesbit,  City  Engr. 

HI..    Freeport — See    item    under    "Streets    and    Roads." 

III.,  .Siiringfleld — Plans  being  prepared  for  sewer  in  Wash- 
ington St.  from  19th  St.  to  Clear  Lake  Ave.  Wade  D.  Seclev. 
City   Engr. 

Iowa.  Afton — Preliminary  surveys  made  for  sewer  system. 

lona.  Charles  City — Election  will  soon  be  held  to  vote  on 
bonds  for  sewer  improvements.     W.  S.  Beattie,  City   Engr. 

Iowa,  Cherokee — Bids  will  be  received  about  June  15  by 
William   Shardlow,    City   Clk.,    for   storm   sewers. 

Iowa.  Ottuniwa — City  plans  storm  and  sanitary  sewers  in 
Sheridan   Ave.      J.   F.   Brady,  City   Engr. 

Iowa,  Traer — (Official) — Bids  will  soon  be  received  for 
4.500   ft.   of  branch  sewers.     T.  F.   Stoakes,   Town   Clk.     Noted 

May   25. 

Minn.,  Chaakn — See  item  under  "Water-Works." 
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Minn.,  NiMionrr -- All  l)l<la  rrrclvril  May  J2  fin'  Hiiiiltury 
Hr\v«<r  luul  inii Klriitloii  wmkH  ioJprt«<<l.  Ni'W  IiIiIh  will  1)«  ru- 
t-flvi'il.      A.    M     l{i>t>i-ilMi>ii.    Villiik')'   *'ll<.      Notoil    May   4. 

Hnn.,  <hrl«i|m  -Huni'lal)  — rrilliiil?iary  plaiiM  jnoparcd  for 
xi'Wi-r  »\MtiMii  Kniliiiatcil  riml,  IHd.diMi.  A.  C.  Moore,  KrlMCO 
IUiIk..    .lopllli.    Mo..    KmkI'       Noted    Apr.    20. 

Knn..  4;inMi-o  IMuim  belnu  prepared  by  (>.  10.  Nolile,  KriRr.. 
for    m-wrr    wNsifiu. 

Xrl>..  Xiirfolk  Ordinance  puHited  for  2  new  BOwer  <llHtrli-t8. 
II.    II     Tiii.>.    City    KiiKT. 

\rl».,  I'Mttner  «'lt>  --Hldn  will  lie  received  until  S  p.m.,  Jtino 
I.'',  Iiv  |).  K.  Wlicrry.  Mayor,  for  Hiinltary  newer  MVHteiii,  KhII- 
Miated  coMl.  »3y,r)BS.  K.  T.  Archer  ft  Co..  r>H  New  lOnKlaiid 
HldK..  Kanoas  City,  Mo.,  Coniiult  Knitr.  Noted  Apr.  27  and 
.May   i. 

S.  I>..  Ilrllrfoiirehr — I'lanH  lieln^  prepared  by  UriK-e  & 
Slaiideven.  IOmkp..  430  Uee  HUIk-.  l>Miaha.  Nob.,  for  HcwerM.  A. 
Hookey,  t'lly  t'lU 

Mon«..  Ilnrlotvton  ItIdH  will  be  received  by  S.  K.  Campbell, 
Town  riU.,  Couiiill  ChambcrH.  until  s  p.m.,  .lune  16,  for  com- 
lileti'  Ni'WeiMKe  anil  water-worUd  .M>Htem  lleorKC  JO.  Haker, 
W'liitcliall.    I'onsiilt.       lOnKr.      Noted    May    4. 

MontM    Terry    -.See    Item    under    "Water-WorkB." 

M«..  SI.  I.omIw— HldH  will  be  received  until  June  20  by 
Hoard  or  I'ubllc  Service  for  UuhhcII  IM.  Joint  district  sewer. 
Kstlmateil    cost.    $311,000.      It.    II.    Wlttir.    City    Clk. 

Tex..  Culrninn — Cltv  retained  Henry  Kxall  Klrod.  South- 
western Life  lildK..  nalla.s.  as  Consult.  lOn^r  In  purchase  and 
extension  of  present  privately  owned  sewer  system.  Noted 
Mar   23. 

'Vex.,  I.unicvlew — Plans  beinR  prepared  for  sewaKe-dlsposal 
plant   for  city.      H.  M.  Hoberts.  City   Knur. 

Tex..  Mlnenil  Weill. — Citizens  voted  $23,000  bonds  for  sew- 
nce-dlsposal    plant    and    oxtendlnK    sewer    system. 

Tex.,  Tor*  Ardiiir — Hoard  of  Trailc  contemplates  iinprov- 
inn  sewerage  svstem.  Kn^lneers  estimate  of  cost  of  work 
$100,000.      .\ddress    C.eoi-Be    M.    CralK.    I'ort    Arthur, 

Tex„  Sennln— Citizens  defeated  $3.''>.000  bond  Issue  for 
sewer   system.      Noted    Dec.    2   and    Apr.    27. 

Okln..  Okliiluinin — Bids  will  soon  be  received  for  sanitary 
sewer  svstem.  Citizens  voted  $200,000  bonds  for  same.  G.  V. 
McChiie.  City   ICn^r.     Noted  Apr.   27  and  May  4. 

.\riK..  I>lnin — Surveys  bein^  made  by  R.  A.  Hart,  Salt  I.„\ke 
City,   Utah,    for  municipal   sewer  system.     Noted   Ma.\    4. 

Ariz.,  Tiienon — Bids  will  be  received  by  L.  O.  Cowan.  City 
Clk..  until  t!  p.m..  .lune  26,  for  17  mi.  of  fi-  to  30-in.  lateral 
sewers  under  State  Improvement  Act  and  3  mi.  of  outfall 
sewer  of  30-in.  under  city  bonds  from  which  funds  are  now 
available.     .1.   M.    Kuthrauff,   City   Enwr. 

Calif..  Stockton — City  contemplates  an  expenditure  of 
$100,000  for  sewage-disposal  system.  H.  T.  Compton,  City 
EnKr. 

Calif.,   Vallejo — See   item    under   "Streets  and    Roads." 

X.  S.,  Wnterford — Bids  will  be  received  until  June  20  by 
G.  J.  Ross.  Citv  Engr..  for  sewers,  curbs  and  gutter.  Esti- 
mated cost,   $"1,000. 

Ont„  Diinvltle — Citv  contemplates  extension  of  sewers.  J. 
W.  Holmes.   Town   Clk. 

Ont.,  Klnsrston — City  plans  to  extend  sew-er  system.  W.  W. 
Sands.    City    Clk. 

Ont.,  Toronto — Works  Committee  recommended  that  city 
rebuild  sewer  on  Springhurst  Ave.  Estimated  cost,  $18,000. 
R.  C.   Harris,   Comr. 

Ont.,  Win«l.sor — City  plans  to  extend  sewer  system.  M.  A. 
Dickinson,    City    Clk. 

Bids    In    and    Contracts    Awarded 
Ma.s.s.,  HoMton — Contract  for  sewers  in  Perham  St.  awarded 
to   ANTHONY   GEPALO.    316    Belgrade   Ave.,   at    $11,738. 

N.  v.,  BinKlinmton — (Official) — Low  bids  received  May  24 
for  Section  1  of  main  intercepting  sewer  as  follows:  Sew- 
age-Disposal and  Water  Plants  Co.,  Schenectady,  at  $166,071; 
James  F.  Learv  Construction  Co.,  Rochester,  at  $213,386: 
Frank  Carlucci.  Scranton,  I'enn.,  at  $234,411.  W.  E.  Weller, 
City  Engr.     Noted  Apr.  13  and  May  4. 

X.  Y.,  Xew  York — (Borough  of  Brooklyn) — (Official) — Con- 
tract for  sewer  in  Ravmond  St.  from  Tillary  St.  to  Park  Ave. 
awarded  to  P.  J.  DONLON  CONTRACTING  CO.     Noted  May  IS. 

X.  Y.,  Xew  York — (Borough  of  Manhattan)  —  (Official)  — 
Contract  for  receiving  basins  in  Bradhurst  Ave.  awarded  to  J. 
J.   Haiduvin. 

X.  Y'„  Xew  \"ork — (Borough  of  Queens) — (Official) — Bids 
received  Mav  29  for  sewers  and  appurtenances  in  Maure  Ave. 
from  "Wisnei-  PI.  to  Metropolitan  Ave.,  in  Jamaica  Ave.  from 
North  Vine  St.  to  Elsworth  Ave.,  in  Ridgewood  Ave.  from 
Maure  to  North  Curtis  Ave.,  4th  Ward,  as  follows:  Ernest  A. 
Weiss,  Times  BIdg.,  Manhattan,  at  $.51,891;  Frank  L.  Paino, 
$53,198;   Stanhope   Contracting  Co.,   $53,750.     Noted   May   25. 

■  \.  Y.,  Xew  York — (Borough  of  Queens) — (Official) — Con- 
tract for  sewer  in  Lott  St.  awarded  to  JAMES  H.  JOHNSON. 
Noted  May   IS. 

X.  Y'.,  Xew  Y'ork — (Borough  of  Queens) — (Official) — -Low 
bids  received  Mav  29  for  sewers  and  appurtenances  in  (a) 
Jamaica  Ave.  from  Greenwood  Ave.  to  Rockaway  Branch 
of  Long  Island  R.R.,  4th  Ward,  (b)  Woodhaven  Ave.  from 
Fulton  to  Ashland  St..  in  Brandon  Ave.  from  Woodhaven  to 
Ocean  Ave.  as  follows:  James  H.  Johnson,  (a)  $31,129;  H. 
J.  Mullen  Contracting  Co.,  Fulton  St.,  Jamaica,  (a)  $33,687,  (b) 
$66,774:  Ernest  A.  Weiss  (a)  $32,015,  (b)  $66,935;  Joseph 
Kelley,     (b)    $67,937.      Noted    May    25. 

X.  Y'..  Xew  York — (Borough  of  Richmond) — (Official) — Low 
bids  received  Mav  29  for  temporary  sanitary  sewers  with 
necessary  appurtenances  in  Forest  Ave.  from  Kissel  to  Oak- 
wood   Ave.,    in   Sharon  Ave.    from   Forest   Ave.   to   point   about 


Hfid  ft.  Moutherly  therefrom,  and  In  Oakland  Ave.  from  point 
about  120  ft.  north  of  Laurel  Ave.  to  I'"oreHt  Ave.  as  fol- 
lown:  .1  JobnHon'M  Soiim,  4r>ri  Broadway,  West  New  Mrlffhton, 
S.  I,.  $5,212:  Salvalore  I'urlllcato,  $5,397;  John  E.  Donovan,  $5,- 
1)27,      Nole.l    May   25. 

N.  .1.,  Montelnir — Contract  for  Htorm  Bcwem  In  Upi)er  Moun- 
tain ,\ve  from  Hlooinflelil  Ave.  to  Jerome  I'l.  awarded  to 
CICSTt  iiNIO   CONSTKIICTION    CO.,    Montclalr.      Nole<l    May    11, 

IV.  .1.,  .\ewnrk  PasHalc  Valley  Sewerage  ('onimiHsion.  En- 
Hex  llldg.,  awardeil  c'ontr:ict  for  Section  No.  4  of  oulf;ill  sew- 
erajfe  wcprks,  <(>nHlHtlng  of  l)ulkhe.iil.  (liinlilng  Inlaki',  hIuiIku 
main  and  all  ai)i>urtenant  work  to  AUTIirit  M<.M1'LLKN  CO., 
149  llroailwav.  New  York,  N.  Y,  Estimated  cost,  $74,800,  Noted 
May    11. 

IV.  .1..  Ilidnelleiil  Contract  for  Hewagc-dlspoHal  plant 
awarded  to  ClIAItl.ES  IPPOLITTO,  Orange,  at  $10,300.  and 
Hewer  Kvsleni  awariled  to  CAVA.NAGH  CONTRACTING  CO..  150 
NaHHau  St.,  Now   York,  N.  Y.,  at  $S7,C17.     Noted  Ai)r.  13. 

X.  ,1.,  Xewnrk — (Olllcial) — ^Rids  were  received  May  31  for 
conHtruetlng  southerly  portion  of  Section  27  of  Keiirirey,  H;ir- 
risori,  Newark  Urarich  Intercepting  Sewer-  from  C.  A.  H.asklnH, 
HoHton,  M;isH„  at  $92.2X0  for  tunnel  met  Irod  and  W.  J.  Cough- 
lin,   Jersey   City,  at   $91,940   for  open   trench.      Noted   May   11. 

X.  <•„  Uurliiini  (Official) — Contracts  awarded  to  f)BEN- 
SHKIN  CONSTRICTION  CORI'OR  ATIO.N,  Roarroke,  Va.,  at 
$24,961  for  fi ',4  mi.  of  24-in.  terra  cotta  pipe  outfall  sewer  line 
anil  to  S.  N.  SLADIO,  Durham,  at  $7,699  for  4  ml.  of  10-in. 
oirtfall    sewer.      H.    Keuffner,    City    Engr.      Noted    Mav    11    and 

IS. 

Kin.,  .Inoknonvilie — Dysard  Construction  Co.,  Atlanta,  Ga., 
at  $17,751  subniittod  lowest  bid  for  storm  sewers.  Noted 
May    4. 

Ohio.   «ilr«ril    Contract    for   sanitary   sewer   In  Prospect   St. 

awarded   to  .J.\.Mi:S  COLUCCI,  at   $4,000. 

Ohio,  Tiilln — (Odicial) — Contract  for  sewer  in  Walker  St. 
awarded  to  MARTIN  SCHANDER,  Tiffin.  L.  O.  Runkle,  City 
lOngr.     Noted   May   11. 

Mich.,  ^lenoniinee — Contract  for  sewers  in  7th,  8th  and  9th 
St.  and   12th  Ave.  awarded  to  A.  F.  SCHOENH"  )KI'.  Monominoe. 

III.,  MarNhnii — Contract  for  9  blocks  of  combined  sanitary 
and  storrii-water  sewers  awarded  to  OLlVEIt  &  WHEELER, 
LeRov.  W.  R.  Paige,  Rose  Dispensary  BIdg.,  Terre  Haute, 
Ind.,    Engr,      Noted    Feb,    10    and    Apr.    20. 

III.,  Pontine — Contract  for  purification  plant  in  connection 
with  municipal  sewer  system  awarded  to  E.  SHERMAN  BAER 
CO.,    Stroator.       Estimated    cost,    $20,000.      Noted    Jan.    27. 

WiH,,  iieloit — Contract  for  lateral  sewers  awarded  to  ZIM- 
MERMAN iSL-  OSBORN.  G.  E.  Heebink,  City  Engr,  Noted  Apr. 
27  and   May   IS. 

AVis..  Denmnrk — Contract  for  furnishing  and  laying  sewer 
pipe  awarded  to  JOSEPH  BURNS,  308  Ashland  Ave.,  Green 
Bay.  W.  G.  Kirchoffer,  24  North  Carroll  St.,  Madison,  Engr. 
Noted   Apr.   6   and   May   4. 

>Vi«„  Manitowoc —  (Official) — Contract  for  constructing 
sewers   awarded    to   W.    O,    BAHR,   Manitowoc,    at    $10,500. 

AVis.,  Milwaukee —  (Official)- — Conti'act  for  intercepting 
sewer  on  west  side  of  Milwaukee  River,  known  as  Contract 
No.  10,  under  Proposal  No.  16,  awarded  to  JOHN  F.  CASEY 
CO.,    Pittsburgh,    Penn.,    at    $470,441. 

Iowa,  Hettendorf — Contract  for  sanitarv  sewer  in  River- 
side addition  awarded  to  INDEPENDENT  CONSTRUCTION 
CO.,   Davenport.     Estimated  cost,   $12,000.     Noted  Apr-.   27. 

Iowa,  Marengo — Contract  for  sewer  pumping  plant  and 
outlet  awarded  to  INDEPENDENT  CONSTRUCTION  CO., 
Diivenport,  at  $10,000,  and  for  main  and  lateral  sewers  award- 
ed to  G.  G.  HERRICK,  Des  Moines,  at  $48,453.  Noted  Feb. 
24   and   Mar-.   9. 

lown,  Sao  City — Contract  for  sanitary  sewer  awarded  to  J. 
PLACACH,  Sac  City,  at  $4,000.     Noted  May  4  and  18. 

Minn.,  Fairmont — Contract  for  sewer  system  awarded  to 
J.  W.  TURNER  IMPROVEMENT  CO.,  Des  Moines,  Iowa,  at 
$10,197.     Noted  May  25. 

Tex.,  Houston — Low  bids  received  for  sewer  in  Paige  .St. 
with  laterals  in  Rice  and  Williams  St.  as  follows:  Texas 
Construction  Co.,  Houston,  $54,410:  Horton  &  Horton,  Houston, 
$56,562;  W.  Waldo,   Houston,   $57,633. 

Tex.,  Hou.ston — Low  bids  received  for  sewer  in  Welch  .St. 
from  Albovy  to  Converse  .St.  as  follows:  Texas  Construction 
Co.,  Houston.  $21,663:  W.  Waldo,  Houston,  at  $22,229;  Horton  & 
Horton,    Houston,    $22,543. 

Calif.,  Sausaiito — Contract  for  sewer  construction  awarded 
to  S.  S.  ABRAMS,  Ross,  at  $6,674. 

Ont.,  Lonilon — (Official) — Contract  for  storm  sewers  and 
sewage-disposal  plant  awarded  to  ARNOT  CONSTRUCTION 
CO.,   Toronto,    at   $41,898.      Noted   Mar.   16. 

Man.,  AVinnipeg — Contract  for  sewers  in  Portage  and  Ness 
Ave.  and  Roseberry,  Clollege.  Parkview  and  Marjorie  St. 
awarded  to  HIRST  ENGINEERING  CO,,  at  $15,834. 

GARBAGE 
Proposed  Work 
R.   I.v  Xev\-port — (Official) — Citv    retained    Tribus    &    Massa, 
Consult.    Engr..    86    "Warren    St.,    New    York,    N.    Y.,    to    advise 
on  refuse  disposal  problem.     Roland  J.   Easton,  City  Engr. 

X.  Y.,  Albany — City  contemplates  garbage-disposal  plant. 
Frank  R.  Lanagan,  City  Engr. 

Penn.,  Franklin — Franklin  Garbage  Co.  contemplates  gar- 
bage burning  plant  if  city  will  cooperate  in  the  way  of 
prohibiting  disposal  of  garbage  at  other  points.  Estimated 
cost,   $10,000.     John   Snow,   City   Engr. 

Tenn.,  Knoxville — City  Cor-nmissioners  contemplate  pur- 
chasing  incinerator.     J.  B.   McCalla,  City   Engr. 
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Ohio,  SiindUNky — City  contemplates  Karba^ce-dlsposal  plant. 
R.  L.   VVaKer,   City  Knur. 

III.,  SprlnKfirld — City  contemplates  municipal  collection  ol: 
garbaije.     Wado  D.  Seefey.  City  EnRr. 

STREETS  AND  ROADS 
Proposed  Work 
Maine,  WeNtbroult — City  plans   to  extend   Haskell   St. 
iMiiMM.,  KiMiiiluIr — City  plans  to  Improve  4,000  ft.  of  Main  .St. 

Estiniatoil    cOKt,    $4,(100. 

iMuHN.,  Duxliury — Bids  will  be  received  by  Mas.sachusetts 
HiKhway  Commission.  Uoom  212,  State  Hou.se,  Boston,  until 
noon,  June  13,  for  surfacing  section  of  State  Highway  in 
Duxl)ury. 

MiiNN.,  IlinKhnm — State  Highway  Commission,  Boston, 
plans  to  construct  road  through  Hingham  beginning  at  east- 
erly end  of  present  state  highway  at  Ijincoln  St.  to  Wests 
Corner    at    boundary    at    Hull    and    Cohasset.       Estimated    cost, 


$200.(100. 

MnM 
St.      T. 


.Vrthur   W.   Dean,   State   House,   Boston,   Ch.    Engr. 
Holyoke — Highway  Department  plans  to  pave  Beech 


McCarthy.  City  Engr. 

MuNN.,  Marshflrld — Bids  will  be  received  by  Massachusetts 
Higiiway  Commission,  Room  212,  State  House.  Boston,  until 
noon,  ,Iune  13,  for  surfacing  section  of  State  Highway  in 
Mar.sh  field. 

Ma.sN.,  Scltuate — Bids  will  be  received  by  Massachusetts 
Highway  Commission,  Room  212,  State  House,  Boston,  until 
noon,  June  13.  for  surfacing  section  of  State  Highway  in 
Scituate. 

Mhn.s.,  Saltlllci — I'ress  reports  state  highway  will  be  con- 
structed from  Saltillo  to  Conwav.  Address  E.  P.  Park, 
Saltillo. 

N.  Y..  Buffalo — City  contemplates  $103,000  bond  issue  for 
repriving-  various  streets,  including  Jefferson  St.  from  Swan 
to  Best  St.     George  H.  Norton,   City  Engr. 

X.  v.,  DolKevllIe — Bids  will  be  received  by  Board  of  Trus- 
tees of  Village  until  8  p.m.,  June  17,  for  furnishing  labor  and 
mat(  1  i:!l  for  improving  Faville  .\ve.  and  State  St.  with  bitu- 
minous macadam,  witli  rolled  stone  base,  the  same  with  con- 
crete base;  bermudex  asphalt  with  rolled  stone  base,  and  the 
same  wi'h  concrete  base  with  necessary  curbing,  catch  basins 
and  drainage.  W.  H.  Bacon,  Clk.  and  S.  J.  Neff,  Engr.  Noted 
Apr.   13. 

X.  v.,  Rant  Aurora — Citizens  recently  voted  $13,000  bonds 
for   paving. 

IV.  Y.,  liittie  FhIIm — Contract  will  soon  be  awarded  for  i'-n- 
provir.g  various  streets  of  city  by  curbing  and  paving  with 
brick,  bituminous  macadam  or  bitulithic.  G.  I.  Oaklev,  City 
Engr. 

N.  Y.,  Malone — (Official)  —  Bids  will  be  received  by  George 
A.  Willson,  Deputy  Village  Clk.,  until  7:30  p.m.,  June  12.  for 
improving  East  Main  St.  with  brick  for  a  distance  of  0.21  mi. 
and  portion  of  Elm  St.  for  distance  of  0.02  mi.  to  be  optional 
with    village. 

IV.  Y.,  Monticello — (Official) — Bids  will  be  received  by 
Charles  Ebinger,  Village  Clk.,  Town  Hall,  until  8  p.m..  June 
17,  f'lr  improving  portion  of  St.  Johns  St.  with  either  bitu- 
minous macadam,  mixing  method,  bituminous  macadam,  pene- 
tration   method,    concrete   or   brick.      (See   adv.) 

N.  Y.,  Ne^v  York — (Borough  of  Bronx) — Bids  will  be  re- 
ceived l)y  Douglas  Mathewson,  Borough  Pies.,  until  10:30 
a.m..  June  14,  for  paving  with  sheet  asphalt  the  roadways  of 
St.  M.iiv's  .St.,  from  Jackson  to  Wales  Ave.;  Wales  Ave.,  from 
existing  pavement  on  St.  Mary's  St.  to  East  142nd  .St.;  for  pav- 
ing with  l>ituminous  concrete,  Walton  Av.  from  Pordham  Rd. 
to  Burnside  Ave.;  for  grading,  setting  curb,  laying  sidewalks 
and  cross  walks  on  180th  St.  from  Loring  PI.  to  University 
Ave. 

IV.  Y.,  New  York — (Borough  of  Manhattan) — Bids  will  be 
received  by  Marcus  M.  Marl<s,  Borough  Pres.,  until  2  p.m., 
June  14,  for  repaving  with  sheet  asphalt  Madison  Ave.  from 
72nd  to  79th  St.;  Park  Ave.  from  72nd  to  96th  St.;  west  side 
of  Brondwav  from  110th  to  121st  St.,  east  side  from  !)2nd  to 
12lBt  St.:  9th  St.  from  Park  to  Madison  A\e.:  171st  St.  from 
Haven  to  Pt.  Washington  Ave.;  Liberty  St.  from  junction  of 
Maiden  Lane  and  Liberty  St.  to  a  point  40  ft.  east  of  William 
St. 

IV.  Y.,  Norwich — Election  will  soon  be  held  to  vote  on  $9,009 
bonds,  part  of  which  will  be  used  for  street  improvements. 
C.    E.   Harris,    City   Engr. 

N.  Y.,  Oneida — Citv  will  appropriate  $7,100  for  paving  Cedar 
St.      J.    M.    Hutton,    City    Engr. 

N.  Y.,  Hiiekville  Center — Bids  will  be  received  by  Village 
Clerk    until   8    p.m..   June   20,    for   constructing   concrete   roads. 

N.  J.,  Mililiurn — Bids  will  be  received  by  Miltoi  R.  ,Silanc3, 
Township  Clk.,  until  8  p.m.,  June  13.  for  grading,  draining, 
curbing,  guttering  and  paving  Highland  and  Hobart  Ave.  and 
Parkway   and    Brantvvood   Drive. 

N.  J..  Montilair — Bids  will  be  received  hv  Harry  Trippett, 
Town  Clk..  until  8  p.m.,  June  12,  for  asphaUic  concrete  nave- 
ment  (Topeka)  on  concrete  bn.=e  on  that  part  of  I'i)per  Moun- 
tain Ave  belonging  to  town  of  Montclair  and  extending  from 
Bloomfield  Ave.  to  point  about  300  ft.  north  of  Jerome  PI. 
including   all   curbing.      E.    .S.    Closson,    Town    Engr. 

N.  .1..  Trenton — Bids  will  be  received  by  Board  of  Chosen 
Freeholders  of  .Mercer  Counlf-  until  2:30  p.m.,  June  13.  for  re- 
surfacing Tventon-Hopewell  Rd.  with  bituminous  dressing. 
Prancis  A.  Crawford,   Dir. 

N.  .1.,  Trenton — City  Commission  plans  to  improve  Bruns- 
wick Ave.  and  Chambers  St.  with  asphalt  pavement.  J.  R. 
Fell,    City   Kngr. 

Penn.,  Clearfield — Election  will  be  held  June  20  to  vote  on 
$7.'), 000    l)on<ls    for    st^eet    improvements. 

Penn.,  <;reenville — City  Council  passed  resolution  to  im- 
prove Meeker  .Ave.  from  west  line  of  North  Broadway  west 
to  center  line  of  Wayne  St, 


Penn..  llarriHlnirK — Bids  will  be  received  by  State  Highway 
i)ep;ii  Inient,  Harrisburg,  until  10  a.m.,  June  13.  for  road  im- 
liTdvernents  in  Birmingham  and  Nether  Providence  Township, 
I)el:iw;ire  County,  Pennsbury,  Kennett.  ICast  and  West  Not- 
tingliam  Townships.  Chester  County.  Rochester  Townwhlp, 
Beaver  County  and  WhItemarBh  Township.  Montgomery 
County.  Joseph  W.  Hunter,  First  Deputy  State  Highway 
Comr. 

Penn..  Philadelphia — (Official)— Bids  will  be  received  by 
William  H.  Contiell,  (;h.  of  Bureau  of  Dept.  of  Pub.  Wits.,  City 
Hall,  until  June  I."),  for  paving  various  streets  of  city.  Esti- 
mated  cost.    $373,200. 

I'enn.,  PIttHburKh — City  plans  to  pave  and  curb  Collier  St. 
from  Hermitage  to  Mt.  Vernon  St.,  Mt.  Vernon  St.  from  Fresno 
Way  to  Pineridge  St..  Pineridge  St.  from  Hermitage  to  Mt. 
Vernon  St.,  Sterett  St.  from  Kedron  St.  to  Larkspur  Way, 
Uplans  .St.  from  Homewood  Ave.  to  .Spencer  St.  and  Aztez  Way 
from  Kathleen  St.  to  Warrington  Ave.  Estlmaied  cost,  $5,200, 
$7,000,  $5,300,  $4,800,  $4,500  and  $12,000  respectively.  Robert 
Swan,    City    Engr. 

Penn.,  PIttHburKh — City  Council  passed  ordinance  to  pave 
and  curb  Perrr.tt  and  California  Ave.  to  Brighton  Rd.  Esti- 
mated   cost,    $20,000.      Robert   Swan,    City    Engr. 

Penn..  SharpMville — (Official) — Bids  will  be  received  by  Wil- 
liam A.  Oraber,  Borough  Secv.,  until  noon,  June  20,  for  paving 
-Mercer  Ave.  from  Big  Cut  Bridge  to  south  line  of  Walnut  St. 
(See  adv.  June   8th   isue). 

Penn..  South  Ilethlehein — Citizens  recently  voted  $150,000 
bonds  for  street  improvements.  R.  M.  Brady,  City  Engr. 
Noted    Mar.    2    and    May    11. 

Penn.,  Went  Seranton — (Scranton  post  office) — Bids  will 
soon  be  received  for  11  mi.  of  sidewalks  in  15th  and  22nd 
Wards.      Estimated    cost.    $52,600. 

Del.,  <>eorgetown — City  plans  to  call  election  to  vote  on 
proposition  to  construct  concrete  roadway  on  Market  .St. 
Estimated   cost   between   $7,000  and   $10,000. 

Md.,  Ilaltmore — Bids  will  be  received  by  Board  of  Awards. 
City  Hall,  until  11  a.m..  June  14,  for  grading  and  paving 
number  of  streets.     R.  M.  Cooksey,  City  Engr. 

Vn.,  Gate  City — Bonds  for  $70,000  voted  bv  Scott  County, 
Estellville  District,  for  macadamizing  30  mi.  of  road.  A(3dress 
County  Clerk.   Gate   City. 

Va..  tJate  City — Election  will  be  held  June  29  in  Scott 
County,  Taylor  District,  to  vote  on  $80,000  bonds  for  road 
work.     Address  County  Clerjc,  Gate  City. 

VV.  Va.,  BurnHville — City  recently  voted  bonds  for  paving 
all    principal    streets. 

'W.  Va.,  CharleHton — (Official) — Bids  will  be  received  by  B. 
A.  Wise,  City  Engr.,  until  noon,  June  15,  for  grading,  paving 
and  curbing  certain  streets,  about  2(5,000  scj.vd.  J.  M.  Clark, 
City    Engr.      Noted    May    11.      (See    adv.) 

AV.  Va..  Charleston — Kanawha  Countv.  Sandv  District, 
voted  $170,000  bonds  for  road  work.  L.  C.  Massey,  Charleston, 
Clk.   of  County   Court.      Noted   May   11. 

W.  Va..  Ne^v  HIartin.sviIIe — (Official) — Bids  will  be  received 
by  County  Court  of  Wetzel  County,  New  Martinsville,  until 
June  15.  for  purchase  of  $240,000  bonds  for  road  improve- 
ments in  Church  District.  J.  R.  Wilson,  Hundred,  Engr.-in- 
charge.     Noted  Apr.  27  and  May  25. 

\V.  Va.,  New  MartinHvilie — Bids  will  be  received  by  S. 
Myers,  Clk.  of  Wetzel  County  Court.  New  Martinsville,  until 
noon,  June  29,  for  approximately  15  mi.  of  roads  in  (ihurch 
District.  J.  R.  Wilson,  First  National  Bank  Bldg.,  Manning- 
ton,   Engr. 

N.  C.  Mt.  Airy — Citizens  of  Franklin  County  recently  voted 
$25,000  bonds  for  road  work.'  Address  County  Clerk.  Dobson. 
Noted   May   18. 

Ga..  Savannah — (Official) — City  will  pave  13,500  sq.yd.  on 
Duffv  St.  with  asphalt  block  by  day  labor.     E.  R.  Conant,  City 

Engr.      Noted   May   25. 

Ala..   Centerville — Bids   will   be   received   by   Commissioners 

of  P.il)b  County.  Centerville,  until  June  29,  for  gr.ading,  drain- 
ing und  surfacing  with  gravel  portion  of  Randolph  and 
Maplesvillr  [:d.  by  State  Aid.  S.  Keller,  Montgomery,  Ala.. 
State   Highway   Engr. 

Ala.,  Florence — City  plans  to  pave  Tombigee  St.  A.  G. 
Wegley.    City    Engr. 

Ala..  Grove  Hill — Bids  will  be  received  by  Commissioners 
of  Clarke  County,  Grove  Hill,  until  June  20.  for  grading, 
draining  and  surfacing  witli  sand  <lay  portions  of  proposed- 
Jackson  Highway.  A.  L.  Smith,  Thomasville,  Engr.  Noted 
Nov.  25. 

-Ma.,  Montgomery — City  contemplates  expenditure  of  $19,- 
000  for  paving.     S.   E.  Washburn,  City  Engr. 

Ala.  Selma — City  plans  to  pave  Water  and  other  streets 
with  asphalt   or  concrete 

.Via.,  Vernon — Bids  will  be  received  by  Commissioners  of 
L.nmnr  County,  Vernon,  until  June  21,  for  grading,  draining 
and  graveling  portion  of  Sulligent  and  Detroit  Rd.  and  for 
constructing  11  mi.  of  road  between  Vernon.  Ala.,  and  Colum- 
bus Miss.,  by  State  Aid.  W.  S.  Keller,  Montgomery,  State 
Highway  Engr.  ^ 

AIlMN..  Canton — (Official) — Bids  will  be  received  by  city 
until  .June  12  for  approximately  5.300  sq.yd.  brick,  concrete, 
asphiilt  or  wood  block  pavement,  4  mi.  of  gravel  macadam. 
2'..  mi.  of  concrete  curb  and  gutter  and  2.(i00  ft.  pipe  storm 
sewers  12  to  3(;-in.  diameter.  Walter  G.  Kirkpatrick.  Birming- 
ham.   .Ma..    Engr. 

I, a.,  Monroe — Citizens  of  Quachita  Parish.  Monroe,  recently 
voted  $."iOO,ooo  bonds  for  road  work.  W.  A.  Kelly,  Monroe, 
Clk.   Police   Jury.      Noted   .\pr.   C). 

Tenn.,    Henton — Election     will     be    held    June  23     in     Polk 

Countv  to  vote  on   $95,000   bonds   for  road   work.  W.  A.   Park 

and  C.  P.  Williams,  Knoxville,  Engr.  Noted  Mar.  9  and 
Apr.   13. 
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Tciin..  Jiipknoii— ni.lM  will  Im'  iiM-Llvi'il  liy  .  Itv  uiilll  Junu  27 
for  r.r.,n(i(i  nil, V.I.  imvliiK,  vltrlllod  lirhk  iii..iillthl.'  .oiimI  rin'tlon. 
I'll  It.iviil,  inKhliiiiil  and  Miilii  St.  .lohii  I,.  WIIIIumih,  City 
KiiKT.      N.'l.il    Miiy    11. 

■rpoii..  Kiiiiwlllp — Knox  roiiiily  Ooo.l  Uoatls  Conimlii- 
Hlon    will    i.hiii  rmi-    KliiKMton    I'IKi'.      Kmliiml««il    cont.    $B0,OO(t. 

Trnii.,  l.nnrciii't'lMiric— KlilM  will  noon  In-  rccclvi'd  l>y  I'orn- 
inlHHloii.r.H  or  1,11  wi  I'liii-  Couiilv  for  coiinly'N  iiorllon  of  l)lxl« 
Illnhwiiy.  ll.iii.lM  for  |;ir.(l.iMio  Hold  for  Mild  pnipoHp.  10.  K. 
M'.S'rly.   l.iiwi.Mi.  f,  Coimly  JihIko.     Noli'd   Apr.   27  and   May   IS. 

Trun..  Huuprxvlllr  -  ('(iliiMllHHloni'rM  of  lliiwkliiH  County 
will  Hooii  award  lonlrail  for  roa.l  and  l>i  Idur  work  <h||- 
nialrd  lo  ,o»l  firio.oail.  II.  I).  Cornwidl.  Itok'i-rHVlllf,  lOnKr. 
Nolid   .Ian.    :'7   and   .\pr.   C. 

Trim..  Wiirdiiirjt — Moi-khh  County,  Wiirllnir*?.  voIimI  $100.- 
(100   iMind.M  for   road   work.      Not<-d   Apr.    13. 

K>-..    Ilfdrord      .>^<-<>    linn    iiinlcr    •■ItildKi'H." 

K>-..  \ilinii>  nidH  win  1.0  riMolviMl  liy  J.  O.  Slonn,  Clk. 
Clinton  Coimls.  .Mlmnv.  until  .lunn  13,  for  purclmso  of  $riO,000 
bonds   for  roadH  and  l>i  IiImcm. 

Ky..  <nrlliil«>  — llld.s  will  bo  rocclvod  by  Jolin  V.  Sukk.  Clk, 
NlfholaH  Countv.  CarllHlo.  until  noon.  .Tunc  17,  for  linprovlnR 
Carll.xlo   and    l.owor  Jiukson   Turnpiko   for  about   fiVi    nil. 

Ky..  llopkliiHVllle— ConinilH.slon.'r.s  of  ChrlHtlan  County 
IlopUlii.Mvlll.',  .sold  $400,000  bonilH  for  road  work.  Work  will 
l.o  don.'  undor  dln-ctlon  of  Klscal  Court.  Charles  KolHom. 
ltd.    I'liiKr.      .\otid    .\pr.    6    and    IS. 

Ky..  MoK«M'— Honda  for  $r,0,00n  will  bo  poUl  by  .lacUson 
Coiintv  .luno  21  for  road  work.  Address  County  Commlsslon- 
cr.s,    .McKo.'. 

Ky.,  Mnrlon— CItlzons  of  Crittenden  County  recently  de- 
feated $200,000  bonds  for  road  work.     Noted   Mar.  16. 

Ky.,  ^If.  SterllnBT — CItv  plans  to  pave  .Syeamore  and  Hiph 
St.   and    portions   of   Locust   and    West    Main    St. 

Ky.,  «>wriii«lior«> — Cltv  plans  to  pave  portions  of  Allen, 
St.  Ann,  Ith.  Hth.  7th,  Frederica  and  Cedar  St.  Harry  M. 
Talbot b.    City    ICuRr. 

Ky,  I'ndiienh — Election  will  be  held  in  McCracken  County 
In  November  to  vote  on  $400,000  bonds  for  road  work.  Ad- 
dress  County    Clerk.    I'adueah. 

Kv.,  AVIoklUTe — (Olllcial) — Tiids  will  be  received  by  G.  O. 
Johnson.  Clk.  Fiscal  Court.  Wiekllffe.  until  1  p.m.,  June  16, 
for  .'■.4.SS  mi.  gravel  roads.  Noted  Feb.  17  and  .Mar.  9.  (See 
adv.) 

Ohio,  .Vkroii — Cltv  contemplates  improvinp:  Dayton  St. 
from  York  to  Glen  wood  Ave     J.   A.  Gehres,   City  Engr 

Ohio,  nnrherfon — (Offlcial) — Rids  will  be  received  by 
Thoni.Ts  J.  Davies.  Pir.  of  I'ub.  Ser..  at  office  of  Bd.  of  Con- 
trol. Moore  lUk.,  until  noon,  June  12,  for  (.Tading-.  curbing  and 
paving  Norton  Ave.      II.    W.   .Mcorn,   City    ICngr. 

Ohio,  CInelnnntI — Bids  will  be  received  by  A.  Roinhardt, 
Clk.,  TI.Tmilton  County.  Cincinnati,  tintil  noon,  June  2:{,  for 
improving  liaen  and  Deerfield  Rd.   in  Sycamore  Township. 

Ohio,  Clevelnnil — Ridg  will  be  received  by  E.  G.  Krau.s?,  Clk. 
Cuvahoga  County  Comrs..  Cleveland,  until  10  a.m.,  June  17,  for 
repairing  Noble,   Lorain  and   East  Lake  Rd. 

Ohio,  Cleveland — Election  will  be  held  Aug.  8  to  vote  on 
$6,500,000  bonds  for  improving  107  streets.  Robert  Hoffman. 
City  Engr. 

Ohio,  Columbus — Bids  will  be  received  by  John  Scott,  Clk. 
Franklin  Countv,  Columbus,  until  10  a.m..  June  24,  for  pur- 
chase of  $12,000  bond.s  for  improving'  Sections  A  and  L  of 
Intercounty  Highway  iT5.  •IS. 

Ohio,  Colnmlnts — City  plans  to  improve  Gerrard  Ave.  from 
5th   to   King   Ave.      Henry   Maetzel,    City    Engr. 

Oliio,  Columbus — Bids  will  be  received  by  Clinton  Cowan, 
State  Ilighwav  Comr.,  until  June  15.  for  improving  roads  in 
various  counties.  Estimated  cost  between  $750,000  and 
$1,000,000. 

Ohio,  Creslon — Bids  will  soon  be  received  for  paving  Main 
St. 

Ohio.  Cu-rnhnj^n  Fnlls — (Official) — Bids  will  be  received  by 
W.  F.  "VVilliston.  City  Clk..  City  Hall,  until  noon,  June  19,  for 
about  32.000  sq.yd.  brick  pavement  on  Broad  St.  and  North- 
ampton Ave.  and  for  about  ',2  mi.  of  sanitary  sewer  in  North- 
ami)ton   Ave.      E.   D.   Barstow,    City   Engr.      Noted   May   18. 

Ohio,  Dayton — (Official)- — Bids  will  be  received  by  J.  E. 
Barlow.  Dir.of  Pub.  Ser..  until  June  13.  for  curbing  and  pav- 
ing with  brick  Livingston  Ave.  and  Beckham  St.  F.  O.  Eichel- 
berger.   City  Engr.     Noted  Jlay  25. 

Ohio,  Defiance — City  will  soon  award  contracts  for  pav- 
ing portions  Of  Jackson,  4th  and  West  3rd  St.  Estircatod 
cost,   $59,000.      C.  A.  Smith,   City  Engr. 

Ohio,  East  Liverpool — City  Council  passed  ordinance  to  im- 
prove Pennsvlvania  Ave.  from  Dry  Run  Bridge  to  Elizabeth 
St.     J.  C.  Kelly,  City  Engr. 

Ohio,  East  Liverpool — City  Council  passed  ordinance  to 
improve  Elizabeth  St.  from  Pennsylvania  to  Harvey  Ave. 
J.  C.  Kelly,  City  Engr. 

Ohio,  Ea.st  Liverpool — City  Council  passed  ordinance  to 
improve  Harvey  Ave.  from  Elizabeth  St.  to  State  Line  divid- 
ing Pennsylvania  and   Ohio.     J.   C.  Kelly.   City  Engr. 

Ohio,  Elmore — (Official) — Bids  will  be  received  by  William 
Haley,  Village  Clk..  until  noon,  June  19,  for  improving 
Augusta  and  Lytle  St. 

Ohio,  Elyrla — Citv  Council  passed  ordinance  to  pave  'Wink- 
ler. Taylor  and  Olive  St.  with  brick.  C.  M.  Theobald,  City 
Engr. 

Ohio,  Hamilton — City  Council  passed  resolutions  to  improve 
Progress  Ave.  from  Miilville  to  Elvin  Ave.,  Franklin  St.  from 
D  to  G  St..  C  St.  from  Park  to  Milliken  St.,  Eaton  Ave.  from 
old  corporation  line  to  north  line  of  Gray  Ave.  and  North 
9th   St.   from  High  to  Vine   St.      Frank   E.  Weaver,   City   Engr. 


Ohio,  Krn«— All  bIdH  recently  received  for  pnvInK  7  .■Jti  cetH 
roji-cted.  Work  will  bo  reiidvortlMod.  ICHtlniiitod  coHt,  iflC,- 
000. 

Ohio.  KlniistoM— (OlIleliiD— HldH  will  be  roeclved  bv  A.  L. 
Ilatiber.  Village  Clk.,  until  noon,  .Juno  15.  for  Improving 
IMikaway  SI.  from  went  line  of  KuMtem  Avo.  lo  truckH  of 
Sdota    Valby   Traction    Co. 

Ohio,  Liik4-tv<HMl  -Clly  Council  adopted  roHolutlon  to  Ini- 
iirovi'  and  pave  CbeHterliind  and  HUHard  St.  IS.  A.  FlHher,  City 
lOngr. 

Ohio,  I, Imn— (Olllcial) — llidn  will  bo  received  by  A.  L. 
Mellnany.  DIr.  of  I'ub.  Ker.,  until  .liini'  15.  for  Rradlntc.  curb- 
ing, guttering  and  paving  with  brick  Liberty  and  ifolly  St. 
and  lOwIng  and  Calumet  Ave.  lOHtlmated  coBt,  $30,000.  C.  H. 
Hiyson,  City   lOngr.     Noted   Apr.   27. 

Ohio,  l,ornln — BIdH  will  Koon  be  received  for  Improvlnir 
l^ake  Shore  Highway.  C  M.  Osborne,  City  lOnKr.  Noted 
Mar.    16. 

Ohio,  MnryNvlllp — (OfTlclal) — Bids  will  be  received  by  I.  T. 
Southard.  Village  Clk.,  until  nor)n,  June  22,  for  ImprovlnR 
Cottage  St.  from  4th  to  6th  St..  Wall  Alley  from  5th  to  6fh  St. 
and  Ash  St.  from  5th  to  6th  St.  K.  li.  Harbey,  Engr.  Noted 
June  1. 

Ohio,    MnMKlllon — City    contemplates    Improvlnsr    Canal    and 

3d   SI.      II.    McVost.   City    Engr. 

Ohio.    Medina — City    Council    passed    resolution    to    Improve 

Nortli    liroad  w.iy. 

Ohio,  Ml.  4:llend — City  Council  passed  resolution  to  Improve 
Cherry   and   I'nIon   .St. 

Ohio.  NIlex — (Offlcial) — Bids  will  be  received  by  H.  A. 
Burgess.  DIr.  of  I'ub.  Ser.,  until  noon,  June  5,  for  Improving 
I'e.nl  and   Niish  St.      IT.   W.  Turner,   City   Engr. 

Ohio,  Nornnik — Bids  will  be  received  by  Charles  E. 
nloomer,  .\udr.,  Huron  County.  Norwalk,  until  10  a.m.,  June 
21,   for  i)ur<hase   of   $406,300   bonds   for   road   work. 

(thio,  I'ort  Clinton — Commissioners  of  Ottawa  County  sold 
$55,000  bonds  for  road  work.  Address  County  Clerk,  Port 
Clinton.      Noted    May   4   and   18. 

Ohio,  Salem — City  Council  passed  ordinance  to  Improve 
Green  St.  from  east  line  of  Howard  St.  to  west  line  of  Garfield 
Ave.     B.   M.   French.   City  Engr. 

Ohio,  Upper  Sandusky — County  Commissioners  sold  $£2.- 
200  l>onds  for  road  work.  Address  (iounty  Clerk,  Upper 
Sandusk.v. 

Ohio,  Van  AVert — Bids  will  be  received  by  W.  T.  Mitchener, 
Dir.  Pub.  Ser.,  until  noon.  June  16,  for  improving  West  Main 
St.  between  Cincinn.ati  Northern  R.R.  and  west  corporation 
line  l>y  gi-,ading,  draining,  curliing  and  i.aving  with  brick, 
asphalt,  concrete  or  any  other  material,  also  for  necessary 
catch  basins  and  retaining  walls.  C.  J.  Simon,  City  Engr. 
Noted  Feb.   3. 

Ohio,  Van  Wert — Bids  will  be  received  by  W.  T.  Mitchener. 
Dir.  Pub.  Ser..  until  noon,  June  16.  for  improving  East  Ridge 
Rd.  from  east  line  of  North  Wayne  St.  to  east  corporation 
line  by  grading,  draining,  curbing  and  paving  with  water- 
bound  mac^adam  with  tarvia  top  or  any  other  material,  also 
for  necessary  catch  basins  and  retaining  walls,  C.  J,  Simon, 
City    Engr. 

Ohio,  Van  Wert- — Bids  will  be  received  by  W.  T.  Mitchener, 
Dir.  Pub.  Ser.,  until  noon,  June  16,  for  improving  North 
Wayne  ,St.  from  south  line  of  East  Main  >St.  to  north  line  of 
East  Ridge  Rd.  by  draining,  grading,  curbing  and  paving 
with  brick,  asphalt,  cement,  concrete,  water  bound  macadam 
with  tarvia  top  or  any  other  material,  also  for  necessary 
catch  basins  and   retaining   walls.     C.   J.   Simon,   City   Engr. 

Ohio.  Van  Wert — Bids  will  be  received  by  W.  T.  Mitchener, 
Dir.  Pub.  Ser..  until  noon,  June  16,  for  improving  .South 
Chestnut  St.  from  south  line  of  East  Main  St.  to  north  line 
of  East  Crawford  St.  by  draining,  curbing,  grading  and  paving 
with  brick,  asphalt  concrete,  water  bound  macadam  with 
tarvia  top  or  any  other  material,  also  for  necessary  catch 
basins   and   retaning   walls.      C.   J.   Simon,    City   Engr. 

Ohio,  Warren — City  Council  passed  ordinance  to  improve 
Olive  St.  from  Scott  St.  northerly  to  Dana  Ave.  Harry  S. 
McKibben,   City   Engr. 

Ohio,  Younsstown — City  Council  passed  resolution  to  im- 
prove   Milton    St.    from    Mahoning   Ave.    to    Price    Rd.      F.    M. 

Lillie,  City  Engr. 

Ohio,  Youngstown — City  Council  passed  ordinance  to  im- 
prove Kendall  Ave.  from  Glenwood  to  Hillman  St.  F.  M. 
LiUie,  City  Engr. 

Ind.,  Illoominj^ton — Commisioners  of  Monroe  County, 
Bloomington,  recently  sold  $17,000  bonds  for  improving  L.  E. 
Butcher  Rd.  in  Perry  Township.  Address  County  Clerk,  Bloom- 
ington.    Noted  Mar.   30. 

Ind.,  Frankfort — (Official) — Bids  will  be  received  by  R.  H. 
Boynton,  Citv  Engr.,  until  2  p.m.,  June  23,  for  paving  South 
St.  from  Harrison  to  7th  St.  and  Catterlin  St.  from  Washing- 
ton Ave.  to  Green  St.  Estimated  cost,  $24,625  and  $13,880 
respectively.     Noted  Apr.   13. 

Ind.,  Frankfort — (Official) — Bids  will  be  received  by  R.  H. 
Boynton,  City  Engr.,  until  2  p.m.,  June  23,  for  paving  East 
St.  from  Clinton  St.  to  Washington  Ave.  and  Given  St.  from 
Green  to  Kyger  St.  with  either  brick,  concrete,  bituminous 
macadam  or  asphaltic  concrete.  Estimated  cost,  $5,960  and 
$6,165  respectively. 

Ind.,  Gary — City  plans  to  improve  Fillmore  St.  W.  J.  Ful- 
ton,  City   Engr. 

Ind..  New  Albany — Plans  being  prepared  by  S.  T.  Mann, 
City  Engr..  for  improving  Market  and  Pearl  St.  and  for 
granitoid  pavement,  curbing  and  guttering  on  East  5th  St. 

Ind.,  AVinamac — Bids  will  be  received  until  June  IL  by 
Town  Board  for  32,250  sq.yd.  paving  including  19,000  ft.  of 
combined  curb  and  gutter.     Clarence  Barnett,  Town  Clk. 
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III.,  Freeport — Rids  will  be  received  by  Board  of  Local  Im- 
provements until  2  p.m.,  June  12.  for  pavins  various  streets 
witii  brick  on  concrete  foundation  and  curbing,  grading  and 
constructing  storm  sewers.  Estimated  cost,  $51,731.  C.  S. 
Hepner,   City    ICngr. 

III.,  Kock  iMlniiil — City  contemplates  paving  5th  Ave.  from 
45th  to  4fith  St.,  10th  Ave.  from  44th  to  45th  St.  and  45th  St. 
from  5th  to  10th  Ave.  with  brick  and  concrete  curb.  W. 
Treichler,   City    Engr. 

III..  M'niikcKnii — City  Council  passed  ordinance  to  pave 
Ililinholz  Ave.      M.  J.   Douthitt,   City   Engr. 

111.,  W'innotkn — (Official) — Bids  will  be  received  by  Board 
of  Local  Improvements  until  June  13  for  4,200  sq.yd.  rein- 
forced-concrete  pavement  together  with  drains,  catch  basins, 
etc.      Windes  &  Marsh,   Village   Engr. 

WlM.,  AnilitTK — <Mtizens  recently  voted  $8,000  bonds  for 
S    mi.    road    from    .Nmberg    to   Marelt. 

Iowa,  Mii.son  City — City  Council  passed  resolution  to  pave 
6th    PI.    with    asphalt.      F.    P.    Wilson,    City    Engr. 

Iowa,  ^loiiona — City  will  sell  $156,600  bonds  for  road  work. 

Iowa,  TratT — (Official) — Bids  will  be  received  by  T.  F. 
Stoakes.  Town   Clk..   until  June   19th,   for   15,S00  sq.yd.   paving. 

lona,  Vnlh'y  Juiietion — City  Council  passed  resolution  to 
pave  about   4   mi.   with  concrete. 

Minn.,  KoliliinHilale — Citizens  voted  $13,000  bonds  for  pav- 
ing Crystal  Lake  Ave. 

Minn.,   (lllhcrt — City   plans   to   pave  Broadway. 

Kan.,  HutelilnMon — Bids  will  soon  be  received  for  18  blocks 
of  vitrified  brick  paving  on  North  Main  St.  G.  L.  McLane. 
City  Engr. 

Kan.,  KanMaN  City — Bids  will  be  received  until  June  26 
by  Frank  Holcomb,  Clk.  of  Wyandotte  County,  Kansas  City, 
for  improving  21st  St.  from  Douglas  to  Steele  Rd.  and  Steele 
Rd.  from  E.   21st  to  Woodlawn   Blvd. 

Kan.,  Ottawa — City  Council  passed  resolution  to  grade  and 
pave  with  vitrified  brick  6th  St.  from  Maple  to  Ash  St.,  Ash 
St.  from  6th  to  7th  St..  Svcamore  St.  from  4th  to  5th  St.  and 
Hickory  St.  from   5th  to  7th  St.     C.  S.   Pugh,  City  Engr. 

Kan.,  ParMOns — City  Council  passed  resolution  to  pave 
Appleton  Ave.  from  18th  to  21st  St.,  25th  St.  from  Appleton 
to  Main  St.  and  Gabriel  Ave.  from  Central  to  Maple  St.  with 
vitrified  brick,  including  curbing  and  guttering.  C.  W.  Frye, 
City  Clk. 

Kan.,  PIttNliurK — City  Council  passed  resolution  to  grade 
and  pave  Ramsay  Ave.  from  Broadway  to  I^ocust  St.  L.  E. 
Curfman,    City   Engr. 

Kan.,  Topeka — E.  C.  Curry  and  J.  R.  Burrow,  Pres.  of  Cen- 
tral National  Bank,  interested  in  project  to  construct  asphal- 
tic  concrete  boulevard  from  Topeka  to  Highland  Park.  Esti- 
mated cost,   $20,000. 

Neb.,  Central  City — Bids  will  be  received  by  W.  W.  Wol- 
cott.  City  Clk.,  until  June  12,  for  cement  sidewalks  and 
crossings. 

Neb.,  Nebraska  City — Citv  contemplates  expenditure  of  be- 
tween $10,000  and  $15,000  for  street  paving.  Election  \\ill 
soon    be    held.      C.    A.    Shannon,    City    Engr. 

Neb.,  Omaha — Bids  will  be  received  by  T.  J.  O'Conner,  City 
Clk.,  until  10  a.m..  June  12,  for  paving  portions  of  13th 
St.     W.  Townsend,  City  Engr.     Noted  May  IS. 

Wyo.,  Sheridan — City  contemplates  paving  North  Main  St. 
A.    Tschirgi,    City    Engr. 

Mo.,  Chillifothe — City  plans  to  construct  sidewalks  on  East 
4th,  Poplar  and  several  other  streets.     H.  M.  Redd,  City  Engr. 

Mo.,  Red  Oak — Citizens  of  Red  Oak  District  recently  voted 
$20,000    bonds   for   road    improvements.      Noted    Mar.    16. 

Mo.,  St.  liOulM — Bids  will  be  received  by  Board  of  Public 
Service  until  June  27  for  improving  Gilmore  Ave.  from  Floris- 
sant to  Thekla  Ave.,  West  Park  Ave.  from  McCausland  Ave. 
to  city  limits,  Bruno  Ave.  from  Forest  Ave.  to  city  limits. 
Forest  Ave.  from  Dale  to  Clavton  Ave.  and  alleys  in  various 
locations.  Estimated  cost,  $11,550.  $4,250,  $7,350,  $13,900  and 
$26,653   respectively.      E.   R.   Kinsey,   Pres. 

-Ark.,  Beebe — County  plans  to  improve  27  mi.  of  roads.  J. 
E.  Turnage,  Searcy,  Chn.  of  County  Court. 

Ark.,  MarHhall — Searcy  County  plans  to  improve  12  mi.  of 
road  between  Marshall  and  Snowball.  J.  F.  Henley,  Marshall, 
County  Judge. 

Ark.,  Newport — Plans  being  considered  for  paving  Beech 
St. 

.\rk.,  Texarkana — Commissioners  of  Improvement  District 
No.  20  sold  $150,000  bonds  for  improving  about  50  streets. 
Noted  June  1. 

Tex„  Athens — Citizens  of  Henderson  Countv.  Precinct 
No.   5,  voted    $60,000   bonds   for  road   work.      Noted   May   4. 

Tex.,  Center — City  plans  to   gravel  Shelbyville   St. 

Tex.,  Cixoo^Citizens  recently  voted  $60,000  bonds  for  road 
work.     Noted  May  25. 

Tex.,  Corsioana — Citizens  of  Navarro  County  recently  de- 
feated $40,000  bonds  for  road  work  in  Eureka  Road  District. 
Noted  Apr.  27. 

Tex.,  El  Paso — James  Gladding,  City  Engr..  instructed  to 
prepare  plans  and  submit  estimate  of  cost  for  paving  Texas  St. 
from  Alameda  to  Piedras  St.,  Davis  St.  from  Improvement 
District  No.  1  to  West  Overland  St.,  South  Station  St.  from 
Sth  to  6th  St.  and   Ange  St.  from  Missouri   to  Hugh  St. 

Tex.,  EI  Paxo — Citv  plans  to  pave  East  Boulevard  from 
Cotton  to  Piedras  St.  Estimated  cost,  $55,396.  James  Glad- 
ding, City  Engr. 

Tex.,  Frost — Election  will  be  held  June  15  In  Navarre 
County,  Rd.  District  No.  4.  to  vote  on  $180,000  bonds  for  road 
work.     Address  County  Clerk,  Corsicana. 


Tex.,  HempHtead — Election  will  be  held  June  22  in  Waller 
County,  Rd.  District  No.  1,  to  vote  on  $25,000  bonds  for  road 
work.     Address  A.   B.   Hannay,   Hempstead.   County  Judge. 

Tex.,  Hlllnboru — Bonds  for  $140,000  defeated  by  Hill 
County,  Hubbard  District,  for  road  work.     Noted  May  4. 

Tex.,  IIouHtun — Bids  will  be  received  by  H.  L.  Washburn. 
County  Audr.,  Houston,  until  June  12,  for  paving  Lynchburg- 
Cedar  Bayou   Rd. 

Tex.,  Hubbard  City — Citizens  recently  defeated  $140,000 
bonds  for  road   work.     Noted   Jlay   11. 

Tex.,  Wlehltn  Kalin — Citizens  voted  $40,000  bonds  for  street 
impidvements.      L.   C.    Hinckley,   City   Engr.      Noted   May   4. 

Tex.,  WlnoHboro — Election  will  be  held  June  17  in  Wood 
County  to  vote  on  $50,000  bonds  for  road  work  in  District 
No.  5.     Address  County  Clerk,  Quitman. 

<tkla..  lirnden — Citizens  of  Braden  Township  recently  voted 
$13,01)0    bonds    for    roads    and    bridges. 

Okla.,  \«-wklrk — Citizens  recently  voted  $250,000  bonds  for 
road  woili. 

Okla.,  ItlnKliuK — Citizens  recently  voted  $25,000  bonds  for 
highways   in    Earl   Township.     Noted   May   25. 

Okla.,  Sadie — Election  will  soon  be  held  to  vote  on  $11,000 
bonds  for  road  work   in  Sadie  Township. 

Okla.,  Vlan — Election  will  soon  be  held  in  Vian  Township 
to  vote  <m  $24,000  bonds  for  road  work. 

Colo.,  Golden — Bids  will  be  received  by  Clerk  of  Jefferson 
County,  Golden,  until  noon,  June  14,  for  grading  18,000  yd.  of 
highway    and    constructing    number    of    bridges    and    culverts. 

Colo.,  <;reeley — All  bids  recently  received  for  cu'-bing  and 
guttering  lejected.  Work  will  be  readvertised.  O.  P.  Shat- 
tuck,  (Mty  Engr. 

Idaho,  ^Vendell — City   plans  to   improve   number  of  roads. 

1'tah,  Murray — Press  reports  state  citv  will  pave  with  con- 
crete streets  and  their  extensions  to  connect  with  paved  roads 
of  .Salt   Lake   City   and   Utah. 

Utah,  Salt  Lake  City — City  plans  to  pave  13th  East  dt.  be- 
tween 9th  South  and  11th  South  St.  with  concrete.  Esti- 
mated cost,  $52,460.     S.  Q.  Cannon,  City   Engr. 

I'tah,  Salt  Lake  City — City  plans  to  grade,  curb  and  gutter 
A  St.  between  6th  and  9th  St.  Estimated  cost,  $5,864.  S.  Q. 
Cannon,  City  Engr. 

I'tah.  Salt  Lake  City — Bids  will  be  received  by  Gordon 
Snow,  City  Recdr.,  until  June  15th  for  widening  asphalt  on 
South  Temple  .St.  and  constructing  cement  sidewalks  on  High- 
land  Drive.      S.   Q.   Cannon,   City   Engr. 

I'tah,  Salt  Lake  City — Bids  will  be  received  by  Gordon 
Snow,  City  Recdr.,  until  June  13,  for  paving  Sth  St.,  E..  from 
South  Temple  to  5th  St.,  S.,  and  4th  St.  S.,  from  7th  to  19th 
St.,   E.     S.   Q.   Cannon,   City   Engr. 

.\riz.,  Tucson — Bids  will  be  received  by  Board  of  Super- 
visors of  Pima  County.  Tucson,  until  10  a.m..  June  15,  for 
constructing  several  highways.  B.  L.  Hitch,  Tucson.  County 
Clk. 

Wash.,  .Vberdeen — Press  reports  state  citv  plans  to  pave 
2nd  St.  from  M  to  Washington  St.     L.  D.  Kelsey,  City  Engr. 

Wash.,  Montesano — Bids  will  be  received  bv  County  Com- 
missioners. Montesano,  until  June  19,  for  constructing  Perma- 
nent Highway  No.  13  and  for  clearing,  grading  and  graveling 
part   of  Wynooche  Valley   Highway. 

AVash.,  Taoonia — (Official) — All  bids  received,  Mav  27,  fo'- 
paving  Permanent  Highway  No.  8  rejected.  Work  will  be  re- 
advertised.      D.   IT.   White,   County   Engr.      Noted    May   IS. 

■Wash.,  Taooma — Bids  will  he  received  bv  Thomas  N.  Mor- 
ris, County  Audr.,  until  11  a.m.,  June  16,  for  improving  Per- 
manent Highway  No.  7. 

Wash.,  AVhite  Salmon — City  plans  to  macadamize  14  mi.  of 
Snowden   Rd. 

AV'ash.,  AVaila  AValla — City  Commissioners  adopted  resolu- 
tion   to   i)ave   10    streets.      Walter   Rehorn.    City    Engr. 

Ore.,  Pendleton — Citizens  of  Umatilla  Countv.  Pendleton, 
recently  defeated  $1,000,000  bonds  for  road  work.  Noted 
Mar.    9. 

Ore.,  The  Dalles — Election  will  soon  be  held  in  Wasco 
County  to  vote  on  $260,000  bonds  for  Columbia  River  Highway 
and  trunk  line  road  from  The  Dalles  to  Jefferson  Oouiity 
line.      Address  County   Clerk,   The   Dalles. 

Calif.,  DuranKO — Bids  will  soon  be  received  by  Commis- 
sioners of  La  Plata  County,  Durango,  for  constructing 
Durango-Silverton  Rd.,  7.2  mi.     E.  H.  Burdick,  Durango,  Engr. 

Calif,,  Plaoerville — Election  will  soon  be  held  to  vote  on 
$30,000   bonds   for   i)aving   route   of  State   Highway. 

Calif.,  San  Luis  Obispo — Bids  will  be  received  by  C.  M. 
,Iohn,  City  Clk.,  until  June  19.  for  cement  curbs  arid  side- 
walks on  Morro  St.  from  Buchon  to  Marsh  St.  W.  B.  Burch. 
City   Engr. 

Calif..  Stockton — City  plans  to  pave  Miner  Ave.  from 
Hunter  to  Pilgrim   St.     H.   T.   Compton,  City  Engr. 

Calif.,  Taft — -City  contemplates  paving  Center,  Main,  4th 
and  6th  St.     Estimated  cost,  $40,000. 

Calif..  I'plnnd — Bids  will  be  received  by  C.  P.  Fuller,  City 
Clk.,  until  7:30  p.m.,  June  26,  for  grading,  curbing  and  oiling 
Ruedy  St. 

Calif.,  Valiejo — (Official) — Bids  will  be  received  by  city 
about  June  16  for  paving,  curbing,  constructing  sidewalks, 
culverts  and  sewers  in  Northwest  Paving  District,  T.  D. 
Kilkenny,   City  Engr.     Noted  June  1. 

Ont.,  Niagara  Fails — (Official) — Bids  will  be  received  by 
W.  J.  Seymour,  City  Clk.,  about  end  of  June,  for  concrete 
sidewalks  on  Stanley  St.  W.  C.  Jepson,  City  Engr.  Noted 
May    25. 

Alta..  Edmonton — Citv  Council  contemplates  expenditure  of 
$12,000   for  sidewalks.      S.   Haddow,   Engr. 
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IU«Ih  III  aiul  CutiiraiiN  Awariliil 

Mnltir.  \iiuuKin  i  oillrliil )~  rmil  mil  fui-  2, MI  ml.  i>(  Kiiiv<-1 
MUif.uo  lilnliwa\  in  I'liliUMu  ii  wii  iil.il  l<i  A.  WII.MA.M.S  CO.. 
I'.ontoii.  Mii^<M.  ill  }ir>.:U.3;  i  Sf.  ml.  Ill  I'.llult  I..  II.  A.  lilul  t.  Ii. 
|i.\V.    IliiiiK'ii.   lit   $ir).)i7.S.     NoHnl   Mny   ^6. 

Mitliir.  I'ur«lniiil  -«"iiiili-ai'l  fur  imvlnk'  HrctlimH  i)f  AIli'ii 
iiii>l  Sttv.MM  Av  iiiul  Ni.nii  SI.  iivviililod  In  IIASSAM  I'oN- 
STItlU'TloN  I'll.  Ill  »l  iir.  |HT  yil.  fill-  liiiMMiiiii  lilco-miif  i>ino- 
nii'iit.      II.    Ilnull'iii  V,  .li..  romr.      I'lili.   WKm.      Nntoil   Miiy    II. 

Itlau..  Uri-nt  llnrrlimlmi  — foni  iml  for  Mrrtlnn  of  miu-iiilam 
rniiil  In  (lifiit  lluiiliiKlKii  iiwiii'di'il  liy  MuhmiicIuihi-IIh  lllnliwiiy 
('..mmlBBliin  to  U.  FIOUUUIXJ  &  CO..  31  North  S<1.,  lloHtoii,  lit 
|3&,4S7. 

Mnna.,  Mp«hiiru  i  otllilul)— Mmhkiu-IuihoIIh  lllKliwiiy  t'oni- 
mlMHloii  iiwinil..!  ..intiM.t  for  ».-rtlon  of  Sliilc  lllik'hwuy  In 
Mi'tluicn  lo  Mll>l>l.i:.'<i:.\  CoNSTItl'i'TIoN  f<>..  7  \\  iitor  St.. 
HoHtoM,    III    i.l.oiil    $i:'.M(ii)        r.    1      lUrl.T.    Si'iy.       Nol.-d    Miiy    1»>- 

«'»nn.,  Slnmrnnl  Conliiu-lH  for  imvliiK  viiiloiiM  HtiiM'lH  with 
slicrl  iiMiihall.  i.liiron-iMl-ciincii'tf  iiinl  Huhhuiii  llll'imiU' 
aw..r.l.<.l  I..  WU.MAM  11.  AltTIIl'It.  Main.  SI.,  ami  CDNNKrTi- 
(TT  IIASSA.M  r.WI.Vii  I'D..  Now  Iluvi'n.  I'aul  N.-ihIi.  City 
i;iiKi'.     Noi<<l  May   Is  ami  .limo  1. 

X.  v..  Iliinrn1i>  (Ollli-lan  UanlHon  lOnnlnccf InK  "nrl  Ton- 
Btiiu-tlon  fi.iporatloii.  at  $ll,L'!l(».  Hul>mlll>'<l  lowi'Hl  bid  for  In: 
provliiK  r.iunlN  Koad  No.  !i,  ICrlo  Cminty.  Mrant  CentCM'.  Cm 
Klllfott   Si|,.   ItulTalii.  t'ouiity   I'InKf.      Noted   May   25. 

!V.  v..  Nrw  VorU  (lloroutfh  of  Hionx)  —  (Olllolnl)— Contifift 
for  oonipli'tlnn  rcKiiIatlnk'.  >{ia<lln«:.  wi-ttlnK  curliHf on.H,  fliuv- 
KlnK  Hidoualks,  lavlnj;  crosHWiilk.s,  hulldiiiK  aiiproachcH  and 
eroctln»{  fcnco.i  wlu-ro  nfcos.sarv  In  fJrnnd  and  Harrison  Ave. 
nwardiMl  to  K.  KATZ  &  CO..  897  Aldus  St.,  Uronx.  Noted 
Apr.    27. 

\.  Y..  Xew  York — {TtoroUKh  of  Brooklyn)  —  (OflloiaD— Pon- 
trnots  for  pavintr  various  streets  and  avcnurs  of  borouKh 
awarded  as  follows:  l^'ALPK  ASPHALT  PAVING  CO.,  Man- 
hattan, Arjfvle  ltd.,  $8,224.  Hay  Kidt;.-  Av...  $lfi.l20.  Kfist  2nd 
St..  $18,470;  >vlostrand  Ave.,  $8,4!>2,  2,1rd  Ave.  $lfi,321 ;  noHor(;H 
ASPHALT  CO.,  Hrlstol  St..  $12,0;i8,  Klathush  Ave..  $20,601. 
Moore  St.  $fi,fiOS;  (MtANKOKD  CO.,  l?utler  St..  $7.r.ir>.  Ave,  N., 
$4  «!lfi.  Westminster  ltd.,  $7, 47!*:  M.  .1.  O'HARA,  Concord  St.: 
V.  J.  OAI.IvAGHKK,  Franklin  Ave..  $1,316.  Kent  Ave..  $14.01';; 
UI.niCH  CO.,  Kast  34th  St.  and  Church  Ave..  $3,400;  SICILIAN 
ASPHALT  PAVINC,  CO..  Pre.sici.nt  St.,  $r,.426;  Uoid  Ave.,  $30,- 
SS.";.  Warren  St..  $3,431;  MICHAKL  F.  .SCOTT.  Columbia  St.. 
$.">3.'->6-  HOSKNTHAL  ENC.INKKUTNO  AND  CONTRACTING 
CO.  WashlnKton  Ave..  $'.l,2.^i4;  KllOOKLYN  ALCATRAZ  AS- 
PHAI..T  CO.,  3!Uh  St.,  $16,024,  71st  and  72nd  St..  $!.''). 786.  83rd 
St  $6.'')33-  R.  n  VAN  HORN,  No.strand  Ave.,  $3,656;  J.  J. 
C.riNAN.  Flatbush  Ave.,  $21,9,';0.     Noted  May   IS  and  .lune  1. 

X.  Y.,  AVntorloo — (Official) — Contract  for  aiiproximately 
23  000  SQ.vd.  relnforced-concretc  pavement  and  10.000  lin.ft. 
concrete  curbing  awarded  to  McMAHON  &  FARRINGTON. 
HinKhaniton.  at  $44,762.  M.  L.  Van  Kirk,  Engr.  Noted  May 
11    and   June   1. 

N.  J..  WnNhliiKton — fOfflcial) — Board  of  Chosen  Freehold- 
ers of  Warren  Countv  awarded  contract  for  resurfacing 
AVashinpton-Hampton  and  Washington-Phillipsburg  Rd,  to 
SOLOMON    BROS.      Noted    May    25, 

IV.  J..  Cnniilpn — Conti-act  for  resurfacing  Kings  Highway 
and  Kaighn  Ave.  awarded  to  J.  F.  SHANLEY,  at  $12,227.  and 
$7,414,   respectively.     Noted  May  4. 

\'.  J.,  Freehold — Contract  for  first  section  of  Keyr)ort- 
South  Ambov  Rd.  awarded  to  RALPH  SHREFFLER.  Long 
Branch,    at    $17,329.      Noted   Apr.    20   and    27. 

Penn.,  <iettvsl»urs — Contract  for  macadamized  road  on  Cal- 
vary   Field    awarded    to    M.   and    T.    E.    F.A.RRELL. 

I»enn„  Lebanon — Contract  for  paving  7th  St.  north  and 
south  of  I..ehman  St.  and  Sth  St.  north  of  Mifflin  St.  with  wood 
block  awarded  to  DWYER  &  CO.,  Philadelphia,  Penn.,  at  $24,- 
183,  $16,503  and  $14,480  respectively;  Lehman  St.  from  9th 
to  11th  St.  and  Sth  St.  from  Scull  to  Tiphman  St.  awarded  to 
MANGAN  &-  PUGII.  Pottsville.  at  $10,797  and  $11,529  respec- 
tively.    Paul  A.  Volckor.   City  Engr.     Noted  May  4  and   25. 

Penn..  Kenillnsr — Contract  for  macadamizing  number  of 
streets  awarded  to  HASSAM  PAVING  CO..  Worcester,  Mass., 
at  $88  057;  and  to  FEHR  &  O'ROURKE.  Reading,  at  $30,377. 
E.   B.  Ulrich.  City  Engr.     Noted  Apr.   27  and   May   11. 

Penn.,  fnlon  City — Contract  for  paving  South  St.  from 
Main  St.  to  4th  Ave.  awarded  to  JOSEPH  McCORMICK  & 
BROS..    Erie,   at    $11,079. 

Va..  Eastvllle — Contract  for  grading  and  surfacing  with 
sand  clav  about  9  mi.  of  road  in  Northampton  County.  East- 
vllle District,  awarded  to  J.  G.  DAVIS  &  CO..  Independence. 
About  $20,000  available  for  work.  M.  Galbreath,  Eastville, 
Engr.      Noted   Mar.   23   and   Jlay   18. 

A'a.,  Richmond — Administrative  Board  rejected  all  b;d.5  for 
paving   5tb   St.      Chtrles   E.   Boiling.   City   Engr. 

Va.,  South  Boston — Contract  for  15,000  sq.yd.  sheet  asphalt 
pavement,  including  grading,  curbing,  draining  and  guttering, 
awarded  to  R.  M.  HUDSON  CO..  Concord,  N.  C.  Estimated 
cost,  $25,000.  Anderson  &  Christie.  Charlotte.  N.  C.  Consult. 
Engr.     Noted  Dec.  9  and  May  4. 

N.  C,  Brvson  CitT — Contract  for  150.000  sq.yd.  corciete 
paving  awarded  to  C."  W.  REQITARTH,  Bryson  City,  at  $1.10 
per  sq.yd. 

N.  C,  Greenville — Contract  for  15.000  sq.yd.  sidewalk 
awarded   to  G.   C.   ODIORNE. 

N.  C,  Halifax — Commissioners  of  Halifax  County.  Littleton 
Township  Highwav  Commission.  Halifax,  awarded  contract 
for  10  mi.  clav  gravel  roads  to  P.  R.  ASHBY,  Littleton  and 
Rocky  Mount."  About  $12,000  available  for  work.  R.  "W. 
Hamil.   Thelma,   Secy. 

S.  C,  Greenwood — Contract  for  paving  5.000  sq.yd.  side- 
walks awarded  to  PERCY'  LUMLEY.  Greenwood.  About 
$10,000  available  for  work.     C.  P,  Ballenger.  Engr. 

\la..  BirminRham — Contract  for  paving  Clairmont  Ave. 
from  Highland  Ave.  to  42d  St.  and  42d  St.  from  Clairmont  to 
11th  Ave.  with  sheet  asphalt  awarded  to  B.  A.  PEPPERMAN. 
Rirmipgham.  at  $23,000.  Julian  Kendrick,  City  Engr.  Noted 
May  18. 


Teiiii..  .Iii«i>er — ComiiilsMloneiH  of  Marlon  Cnunlv  awarded 
<oiiliurt  for  road  work  to  WILLIAMS  &  CARR,  Knoxvllle. 
Purl  of  work  will  he  done  by  convict  labor.  KHtlmuted  comI, 
$2011,0(10.      Noted    Apr.   27, 

'I'rnn..  I.onadalf — (Knoxvllle  post  otllcc)  —  Contru<'t  for 
imiciidiiinlzlnR  varloUH  Mlreets  awarded  lo  JOHN  J.  O'CON- 
NKI.I.  tV  HHO..  Ill  $18,000,  JI,  K.  ChrlHtenherrv.  Mayor,  Noted 
Apr.    27, 

'IVnii,.  MorrUlonn-  Conlraet  for  road  work  In  Ilambloii 
County  HWaiiliil  to  ( i  1  HSoN  CoNSTRI'CTIO.N  CO..  Knoxvllle 
at  $150,000.  Henry  H.  Ilavely,  McCanlesH  llldg.,  MorrlHlown, 
ICiiKr.      NoIimI    1''i  b.    24   and    Mar.    9. 

'IVnn.,  Kiiflrdicr — Contract  for  road  work  In  Oralnger 
County  awarrl.d  to  MANN  r'ONSTRlTCTION  CO..  Knoxvllle. 
Teiin.,  and  liKARI)  CONSTRUCTION  CO..  Morrlstown.  Estl- 
malr.l  coHt,  $200,000.  H,  H,  Helm,  Chn,  Rd,  Coinn,  Noted 
Mar.    9   iind   May    4, 

K>.,  Ilnrinn — (Oniclal) — Fiscal  Court  of  Harlan  (^)unty 
nwardrd  contra<'t  for  14'A  ml.  water-bounil  macadam  road  to 
J.  A.  KliKI.S.  Knoxvllle,  Tenn.  Road  will  be  Ilrst  H<-ctlr,n  of 
about  35  ml.  which  county  plans  to  Improve.  About  $250,000 
avail,ibli>  for  work.  L.  K.  Yoder.  Harlan,  Engr.  Noted  Mar. 
23   and    M.iy    4. 

Ky.,  I.oiilNvlilr — Contract  for  paving  portions  of  F.  Bran- 
dels  .iiiil  32nd  St.  and  Grand  Ave.  with  brick  awarded  to  J.  H. 
CAHILL,   at   $37,000.      D.    R.   Lyman,   City    Engr. 

Ky.,  Padneah — Commissioners  of  McCracken  County 
awariled  ccmtrait  for  2  ml.  of  highway  on  Noble  Rd.  to  FRED 
r.KYKR.    Padncali,    at    $5,181,      Noted    Felj.    17. 

Ohio,  AMhtahuIn — Contract  for  improving  and  paving  Ash- 
tabula-Geneva Rd.  awarded  to  HART  &  KEMP.  Klyrla.  ai 
$143,710;  Dorset-Jefferson  Rd.  to  T.  P.  FITZGERALD,  at 
$87,324. 

Ohio,  Canal  Dover — Contract  for  extending  West  5th  St. 
thro\igh  to  Wooster  Ave.  awarded  to  McELFRESH.  DAN- 
FOKTH  K-  GLOVER.  Caldwell,  at  $7,598.  Philip  Hill,  City 
Engr.      Noted    Apr.    20. 

Ohio,  rtnelnnatl — Contract  for  grading,  curbing  and  pav- 
ing Dorchester  Ave.  from  Auburn  to  Josephine  St.  with  wood 
block  pavement  on  concrete  base  awarded  to  KIRCHNER 
CONSTRUCTION   CO. 

Ohio,  Cincinnati — Contract  for  cleaning  and  oiling  various 
roads  in  Hamilton  County.  Cincinnati,  awarded  to  KANTON 
ROAD    OIL    CO.,    Covington,    Ky. 

Ohio,  ColuniliiiN — Franklin  County  awarded  contract  for 
paving  3%  mi.  of  Wilson  Rd.  awarded  to  FRED  WOLZ,  Co- 
lumbus, at  $25,907,     Noted  Apr.    20  and  May   11. 

Ohio,  IJnia — (Official) — Contract  for  paving  Bellefontaine 
Ave.  awarded  to  HENRY  S.  ENCK,  Lima,  at  $22,308.  C. 
Bryson.  City   Engr.     Noted  May   IS   and  June   1. 

Ohio,  I/oudonvlIIe — Contract  for  improving  East  Main, 
Spring,  South  Water  and  North  ITnion  St.,  also  constructing 
sewer  awarded  to  GEORGE  B.  HERRING  &  SON,  at  $34,101. 
Noted   May   4. 

Ohio,  ManHfield — (Official) — Contract  for  improving  Blymer 
Ave.  from  1st  to  Clessner  Ave.  with  brick  awarded  to 
GEORGE  B.  HERRING  &  SON,  Mansfield,  W.  J.  Hazeltine. 
City  Engr.     Noted  Apr.  13  and  May  4.. 

Ohio,  Mansfield — (Official) — Contract  for  improving  Gless- 
ner  Ave.  from  Main  to  Mulberry  St  with  brick  awarded  to 
GEORGE  B.  HERRING  &  SON,  Mansfield.  W.  J.  Hazeltine, 
City  Engr.     Noted  Apr.   27  and  May  11. 

Ohio,  Mansfield — (Official) — Contract  for  paving  Bowman 
St.  from  5th  St.  to  tracks  of  Erie  R.R.  awarded  to  GEORGE 
B.  HERRING  &  SON,  Mansfield.  W.  J.  Hazeltine,  City  Engr. 
Noted    Apr.    13    and    May    4. 

Ohio,  Mansfield — (Official) — Contract  for  paving  Dawson 
Ave.  from  Summit  to  Maple  St.  awarded  to  C.  H.  EAU  &  SON. 
Mansfield.  W.  J.  Hazeltine,  City  Engr.  Noted  Apr.  13  and 
May  4. 

Ohio,  Marietta — Commissioners  of  Washington  County 
awarded  contract  for  improving  Marietta-McConnellsville  Rd. 
to     McELFRESH,     DANFORTH     &     GLOVER,     Caldwell,     at 

$24,396. 

Ohio,  Xorivood — Contract  for  paving  Ross  Ave.  awarded  to 
GEORGE    MURDOCK.    J.    G.    Schmidt,    City    Engr. 

Ohio,  Osnnliurur — Contract  for  paving  2%  mi.  of  road  award- 
ed  to   GARAUX   BROS.,    at   $39,000.      Noted   Mar.    23. 

Ohio,  Tiffin — (Official) — Contract  for  improving  Apple  St. 
awarded  to  LOUIS  SCHANDER,  Tiffin,  at  $10,607.  L.  O. 
Runkle,  City  Engr.     Noted  Apr.  6  and  May  11. 

Ohio,  Tiffin — (Official) — Contract  for  improving  East  Perry 
St.  awarded  to  JOHN  E.  KING,  Tiffin,  at  $14,336.  L.  O.  Runkle, 
Engr.     Noted   Apr.   6   and  May   11. 

Ohio,     Tiffin — (Official) — Contract     for  improving     Douglas 

St.    from    east    line    of    North    Sandusky  St.    to    e;)St    side    of 

present   line   of    Ellwood   St.    awarded   to  LOXTIS    SCHANDER. 

Tiffin,    at    $6,035.      L.    O.    Runkle,    Engr.  Noted    Apr.    6    and 
May   11. 

Ohio,  AVe.st  Park — (Official) — Contract  for  paving  West 
Park  Blvd.  awarded  to  NORTON  CO..  W^est  Park,  at  $10,000; 
Williams  and  West  Park  Ave.  and  Rockport  and  6th  St.  to 
GEORGE  M.  CAMPBELL,  West  Park,  at  $8,000.  Fred  Feuch- 
ter,  Clk.     Noted  May  25. 

Ohio,  Y'onngstown — (Official) — Contract  for  improving 
Market  St..  Central  Sq.  and  Wick  Ave.,  awarded  to  TRINIDAI> 
SHEET  ASPHALT  PAVING  CO..  Cleveland,  at  $18,585.  F.  M. 
Lillie,  City  Engr.     Noted  Apr.  27. 

Ohio,    Zanesville — All   bids    recently   received    for    repaying 

Market    St.    rejected.      Carl    Spencer,    City    Engr. 

Ind.,  Angola — Contract  for  about  20.000  sq.yd.  paving  on 
North  Wavne  St.  awarded  to  FEDERAL  ASPHALT  PAVING 
CO.,  Hamilton,  Ohio,  at  $37,155,  for  asphaltic  concrete.  C. 
F.  Powers,  City  Engr.     Noted  Apr.  27  and  May  IS. 


Juno  8,   191 G 


E  N  (i  I  N  E  K  RING     N  E  W  S 


425 


Iiiil.,  Ilrnzll — (Official) — Contract  for  pavintr  Bcnjiimin 
Koster  National  Highway  in  Brazil  Townsliip  with  brick 
awarded  to  ('AI{I'KNTER  CONSTHUCTION  CO.,  Cloverland, 
at  $58.J00.  William  O.  Graeser,  Brazil,  County  Audr.  Noted 
May   11   and   June   1. 

Ind.,  <;nry — Contract  for  improvinK  Buchanan  St.  by  open- 
ing, grading  and  paving  and  constructing  bridge  and  siiVjways 
awarded  to  NKWKIUK  &  POWERS,  Joliet,  111.,  at  |257,000 
W.   J.   Fulton,   City   Kngr. 

Ind.,  (ireenciiNtle  —  Contract  for  194  nii.  concrete  road 
awarded    to    lOWINi;    &    SHIELDS    CO.,    at    $38,000. 

Ind.,  IndiiinniioliH — Contract  for  furnishing  Marion  County 
with  gravel  and  stone  for  use  of  County  Highwav  Superin- 
tendent awariled  to  CIONTU.VL  (!UAVI';i>  CO,  for  gravel  and 
SPEN(MOK  STOXIO  Co.,  A.  K.  ZIOAIt.V  lO  Y  sri'l-LY  CO.  A.  B. 
MEYER  I'C-  CO..  E.  M.  DELL  and  INDIANA  STONE  CO  for 
stone.     Noted  May  11. 

Intl.,  IndianaiioliN — -Contracts  for  furnishing  Marion  County 
with  road  oil  for  highways  awarded  to  STANDARD  OIL  CO.. 
and    INDL\NA    REFINING   CO.      Noted   Apr.    27. 

Intl.,  IndlanapoIlM  —  Contract  for  grading,  gravelin:?  and 
rolling  North  (Jarlield  Dr  from  Raymond  St.  to  Garfield  Dr.. 
east,  awarded  to  C.  C.  KING  &  CO.  B.  J.  T.  Jeup.  City 
Engr. 

Ind.,  IndlnnniKiIiN — Board  Of  Public  Works  awarded  con- 
tract for  paving  Michigan  St.  from  Tacoma  to  Sherman  Dr. 
and  Rural  .St.  from  New  York  to  Michigan  St.  to  REPUBLIC 
CONSTRUCTION  CO..  at  $3.59  and  $3.22  per  sq.yd.  respec- 
tively.    B.  J.  T.  Jeup,  City  Engr. 

Ind.,  IndianniioliN — Contract  for  paving  Ludlow  Ave.  from 
Roosevelt  to  Vallev  Ave.  with  asphalt  awarded  to  INDIANA 
ASPHALT   CO..   at    $2.74    per    sq.yd.      B.   J.   T.   Jeup,    City    Engr. 

Ind.,  Logausport — Contract  for  paving  East  Broadway 
with  reinfoi-eed-liituininous  concrete  awarded  to  ANDREWS 
ASPHALT  I'.WINCr  CO.,  at  $1.95  per  sq.yd.  H.  H.  Thompson, 
City   Engr.      Ncted   May   25. 

Ind.,  RuHliville — Countv  .iwarded  contract  for  paving  11th 
St.   to  A.   L.   TRIHP.LE   CO.,   Brazil.      Noted   May   18. 

Ind.,  Terre  Haute — Countv  awarded  contracts  for  gravel 
roads  to  P.  O'LEARY'  &  SON.S.  25  South  131/2  St.,  Terre  l^aute, 
and  THOMAS  CONCANNON.  West  Terre  Haute.  N.  G.  Wal- 
lace,  Terre   Haute,   Audr.     Noted    Mar.   23. 

Ind.,  Vineenne.s — Contract  for  improving  Perry  St.  from 
5th  to  13th  St.  awarded  to  PREMIER  CONSTRUCTION  CO. 
H.   T.   Watts.    City    Engr. 

Mich.,  Detroit — Contract  for  reparing  Oakland  Ave.  from 
Saginaw  St.  to  railroad  trael;s  and  Wavne  and  Warren  Ave. 
and  Lorraine  Ct.  awarded  to  HARRY  VANDERVEEN,  Grand 
Rapids.      R.   IT.   McCorniack,   City   Engr. 

III.,  Decatur — (Official) — Contract  for  paving  State  St. 
awarded  to  FILE  &  ALEXANDER,  Decatur,  at  $4,614  P.  T. 
Hicks,  City  Engr. 

III.,  Decatur — -(Official) — Contract  for  paving  Van  Dyke  St. 
awarded  to  S.  H.  TT'TTLE.  Decatur,  at  $55,098.  P.  T.  Hicks, 
City  Engr.     Noted  Feb.  24  and  Mar.  23. 

III.,  Decatur — (Official) — Contract  for  paving  Monroe  St. 
from  Packard  to  .Sawver  St.  with  brick  awarded  to  FILE  & 
ALEXANDER,  Decatur,  at  $29,101.  P.  T.  Hicks,  City  Engr. 
Noted    Mar.    9    and    16. 

III.,  Joliet — -Bids  were  received  for  paving  Nicholson  St. 
with  bituminous  pavement  from  Foley  Construction  Co.,  at 
$19,886.  and  R.  F.  Conway  Co.,  at  $21,700.  C.  D.  O'Callahan, 
City   Engr.      Noted    JIar.    2. 

III.,  Kankakee — Harry  McMuUin.  Kankakee,  at  $18,121, 
submitted  lowest  bid  for  paving  Maple  St.  with  asphalt.  R.  D. 
CSregg,  City  Engr.     Noted  Feb.   17. 

111.,  Leaf  Hiver — Contract  for  8  mi.  water  bound  macadam 
road  awarded  to  P..  WALLACE,  Dixon,  Iowa,  at  $17,100. 

III.,  Marshall — G.  M.  McElroy.  Robinson,  at  $7,220,  sub- 
mitted lowest   bid   for  concrete   road  west   of  Marshall. 

III.,  Mar.shiUl — Contract  for  State  Aid  concrete  road  w  e.st 
of  Marshall  awarded  to  C.  TAGGART,  Martinsville,  at  $7,213. 
William  W.  Marr,   Springfield,   State  Highway  Engr. 

III.,  MarHhall  —  Contract  for  23,460  sq.yd.  vitrified  bi  ick 
pavement,  monolithic  construction,  10.130  ft.  of  concrete  curb 
and  gutter,  awarded  to  H.  PFIZENMYER,  Terre  Haute,  Ind., 
at   $42,421.     Noted   May  11. 

III.,  Moline — Contract  for  paving  9th  and  13th  St.  awarded 
to    D.   J.    RYAN   CONSTRUCTION   CO.,    at    $44,519. 

III.,  Paris — Contract  for  a  mi.  of  gravel  road  in  Eiiibarrass 
Township  awarded  to  SNYDER  &  BARNETT,  Brocton,  at  $5,- 
695. 

HI..  Princeton — Bid.<5  were  received  for  paving  (a)   Elm  St., 

(b)  Church  St..  (c)  Park  Ave.,  (d)  Main  St.,  as  follows: 
Pronger  &  Fletcher,  (a)  $9,210.  (b)  $48,382.  (c)  $14,611,  (d) 
$7,546:  John  Cherrv,  Jacksonville,  (a)  $9,146,  (b)  $47,111,  (c) 
$13  123      (d)    $7,656:    Embankment    Co.     (a)    $9,925,    (b)    $51,573, 

(c)  $14,425,    (d)    $7,793.      Noted   Mar.    9. 

III.,  Ouincv — Contract  for  paving  14th  St.  from  Broadvay 
to  State  St.  "awarded  to  FRANK  REES,  at  $21,360.  F.  L. 
Hancock,    City    Engr. 

AVis.,  Ilacine — -Contract  for  6,000  sq.yd.  sheet  asphalt  pave- 
ment on  Wright  Ave.  awarded  to  WESTERN  IMPROVEMENT 
CO.,  9th  St.,  Racine,  at  $1.99  per  sq.yd.  P.  H.  Connolly,  City 
Engr. 

loiva,  Kajrle  Grove — Contract  for  constructing  sidewalks  in 
Eagle   Grove  awarded   to   PARKLAND   &  FISHER. 

lon-a,  Iowa  Citv — Contract  for  paving  about  15  blocks  of 
citv  awarded  to  WILLIAM  HORRABIN,  Iowa  City.  H. 
Hughes,   City  Engr.     Noted   .\pr.   13. 

Iowa,  Mt.  .\yr — Contract  for  2-oourse  concrete  pavinpr  with 
gravel  top  awarded  to  AIKEN  &-  FLUTTER,  Corning,  at  $36,- 
590.     J.  N.   Lineburg.   City   Clk.     Noted  Apr.   20. 

Iowa.  Prlnitthar — Board  of  Supervisors  of  O'Brien  County, 
Primghar,  awarded  contract  for  grading  16  mi.  of  county 
roads   to   LEECH  BROS.,   Washtft. 


Minn.,  Fairmont — Contract  for  paving  various  streets  of 
city  with  concrete  awarded  to  F.  D.  GOULD,  I''airmont:  wilh 
creosoted  wood  block  and  bitullthic  to  FIELDI.NG  &  SHEP- 
LEY.   St.    Paul.      Estimated   cost,   $130,000.      Noted    May   11. 

.Minn.,  St.  Paul — (Contract  for  grading  and  graveling  John- 
son Parkway  between  Burns  Ave.  and  West  7th  St.  awarded 
to   .M.   S.   MERGENS,   2127    Dudley   Ave. 

Kan.,  AtchiHon — Atchison  Countv  awarded  contract  for 
about  7.500  ft.  of  concrete  road  to  EDWARD  JONES,  Leaven- 
worth,  at   $17,444. 

Kan.,  Ilelolt — Contract  for  5  blocks  of  vertical  fiber  brick 
paving  awarded  to  STANTON  &  McGUIRE,  Leavenworth,  at 
$1.95    per    yd. 

Knn.,  SterlinK — Contract  for  paving  Mead  Ave.  with  brick 
awar<led  to  H.  L.  .MILES  CON.STRUCTION  CO.,  at  $32,000. 
Bert    Wells.    City    Engr. 

Neb.,  Kearney — Contract  for  22.863  vd.  paving  in  District 
No.  9  and  8,290  vd.  in  District  -No.  14  awarded  to  E.  D.  TYNER 
CONSTRUCTION  CO..  Midland  Bldg..  Kan.sas  City.  Mo.,  at 
$1.49  per  yd.  E.  H.  Morey,  City  Engr.  Noted  Mar.  23  and 
Apr.    13. 

IV.  D.,  Linton — Contract  for  12,000  ft.  cement  sidewalks 
awarded   to   PETER   BIEUNBAUM. 

Mo.,  KanMaH  City— Board  of  Public  Works  awarded  con- 
tracts for  street  i)aving  as  follows:  BROWN  &  HAI^L  CON- 
STRUCTION CO.,  combined  curbing  and  paving  on  Hardesty 
Ave.  from  23d  to  24th  St.,  $4,279,  Jackson  Ave.  from  54th  Ter- 
race St.  to  5th  St.,  $4,537;  E.  D.  TYNER,  1201  Spruce  St., 
combined  curbing  and  paving  on  South  Belmont  .St.,  $9,412; 
A.  R.  MENSE,  4126  Norledge  St.,  creosoted  wood  block  paving 
on  Walnut  St.  from  12th  to  19th  St.,  $27,902.  Curtis  Hill,  City 
Engr. 

Mo.,  St.  .loneph — Contract  for  paving  10th  St.  between  Fran- 
cis and  Lafayette  St.  with  sheet  asphalt  and  from  Hickory  to 
I^afayette  .St.  with  old  brick  as  base  will  soon  be  awarded. 
C.   1'.   Hoff,   City   Engr. 

Mo.,  SikcHton  —  Contract  for  grading,  curbing,  guttering 
and  paving  with  asj)halt  macadam  New  Madrid  .St.  and  Kings 
Highwav  from  North  St.  to  George  Ave.  awarded  to  MURRAY 
&  WILLIA.M.S,  Sikeston,  at  $13,823.  B.  L.  Parker,  City  Engr. 
Noted  May  11. 

Tex.,  HouHton — Commissioners  of  Harris  Countv  awarded 
contract  for  road  work  to  LAKESIDE  RICE  MILLING  CO.. 
Lakeside,  at  $21,600,  for  material  and  to  COUCH  &  HOL- 
LIGER,   at   $15,511,    for   labor.      Noted    .May   25. 

Okla.,  Durant — (Official) — Contract  for  paving  West  Main 
St.  with  Ardmore  rock  asphalt  awarded  to  SOUTHWESTERN 
GRAVEL  CO.,  Ardmore,  at  $27,931.  W.  S.  Hawkins,  City  Engr. 
Noted   May   25. 

Wash.,  Bellin(;hani — Contract  for  improving  Indian  St.  by 
clearing,  grading,  curbing,  guttering  and  constructing  con- 
crete walks  and  sewers,  also  paving  with  asphalt  awarded  to 
RIDDLE  &  HAWKINS,  Bellingham,  at  $10,168.  W.  H.  North,. 
City  Engr. 

>Vash.,  nelUnghnm — Contract  for  paving  Alabama  St.  with 
asphalt  awarded  to  J.  LICH,  at  $13,929.  Charles  Lindberg. 
City  Engr. 

Wash.,  Centralia — 'Contract  for  hard  surfacing  1st  St. 
awarded   to   W.   F.   MEISMER,   Seattle,   at  $20,965. 

Wash.,  Montesano — Contract  for  graveling  part  of 
Wvnooche-Wishkah  Highway  awarded  to  STANDARD 
TRANSFER   C(J. 

Wash..  Xorth  Yakima^County  Commissioners,  North  Ya- 
kima, awarded  contract  for  improving  1  mi.  of  road  at  Lichty 
Station    to    TURNER    &    BEUTELL,    at    $4,990. 

■Wash.,  Seattle — G.  .\rgentieri  &  Co.  submitted  lowest  bid 
for  paving  Harrison  St.  from  Westlake  to  Fairview  Ave.  with 
wood  block.     A.  H.  Dimock.  City  Engr.     Noted  Jan  6. 

AVash.,  Seattle— Contract  for  improving  highway  between 
Black  Diamond  and  Franklin,  7.7  mi.  awarded  to  SLOAN 
BROS.,   at   $49,423.      Noted    May    18. 

Wa.sli.,  Spokane  —  County  aw.arded  contr.act  for  paving 
Apple  Way  between  Spokane  and  Dishman  with  asphaltic  con- 
crete to  "SPOKANE  BITU-MASS  PAVING  CO.,  Spokane,  at 
$26,151:  Mead  Highway  to  STANDARD  ASPHALT  CO.,  at 
$12,961. 

Wash.,  Tacoma — (Offlcilal) — County  awarded  contract  for 
Permanent  Highwav  No.  3B  to  HENRY  J.  K.MSER.  Everett, 
at   $95,970.      D.   H.   AVhite,    County    Engr.      Noted   May    18. 

AVash.,  Tacoma — Contract  for  paving  %  mi.  of  Helmold- 
Bowman  Rd.  with  bitulithic  on  5-in.  crushed  rock  base 
awarded  to  WARREN  CON.STRUCTION  CO.,  Portland.  Ore., 
at   $10,217. 

Wash..  Washtucna — Contract  for  4  mi.  of  Permanent  High- 
way  awarded   to   W.   H.    MURMADE,   Prosser,   at    $17,000. 

Ore.,  Portland — Contract  for  paving  East  Glisan  St.  from 
East  75th  to  East  87th  St.  awarded  to  MONTAGUE.  O'REILLY' 
CO  .  at  $5,700.  P.  H.  Dater,  City  Engr.  Noted  Feb.  24  and 
Mar.  18. 

Ore.,  Portland — Oscar  Huber,  at  $30,859.  submitted  lowest 
bid  for  paving  Falrview-Gresham  Rd.     Noted  Mar.  2. 

Ore.,  Portland — Contract  for  paving  48th  .St..  S.  E.,  from 
Division  St.  to  29th  Ave.  awarded  to  T.  H.  COCHRAN  &  SONS. 
INC.,  at  $5,426. 

Calif..  Kast  San  DicKo — Contract  for  grading,  curbing, 
guttering,  constructing  sidewalks  and  culverts  in  Mission 
Ave.  awarded  to  OLAP  NEL.SON,  San  Diego.  E.  P.  Ford.  City 
Engr. 

Calif.,  lios  .VuKeles — Contract  for  improving  Kenmore  Ave. 
from  Rosewood  Ave.  to  Temple  St  awarded  to  GEORGE  H. 
OS^V.\LD,  at  $4,531.  Homer  Hamlin,  City  Engr.  Noted 
May  18. 

Calif.,  ton  Ansreles — Contract  for  improving  Franklin  Ave. 
awarded  to  WILI.,1AM  LIDDTNGTON.  420  East  60th  St.,  at 
$5,168.     Homer  Hamlin.  City   Enr 
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Calif.,  I.OH  \nKrlra — Conlnict  for  IniprovliiK  Siicrnini'iito 
SI.  iiwnrO.il  to  <!IO(HU!l';  11.  OSWAM).  iit  »U.96«.  lloiii.i 
.Hiimlln.   Cit.v    Knur. 

I'nlir..  I.OM  Vinrrlrw  -riininn't  foi-  linpi'ovInK  Hunker  Hill 
.Vvo.  awaiil.d  lo  ll|£Y.\.NT  \  Al'STIN.  INC..  1C50  roiiiptiiri 
.\\f..   at    17.173.      Iloinrr    llainllii,    I'lly    i:u\fv. 

Cnllf..  ItdliiiKlo  llrnfh  Contrai't  for  Ki'i'dillK  iirid  con- 
NtriirtliiK  sUlfWulkM  and  cnrliN  on  Lui'lii  Aviv  uwawli-d  to 
1'A1,II>>|{\1.\  .\KI/.(>.\.\  ClLN'STKrcTIDN  CO.,  1700  HilHt 
WaKliliiKton   St..    l.oH    .\iiKid«>«.   at    Jli.s.sOil. 

t'nilf..  Itfiitiiido  ilrm-h—  IllKlnvav  CoiiHlnu'tlon  Co.,  San 
n.'rnardlno,  al  ,<:;4.(i()0.  Hiil>inittod  lowcMl  bid  for  ImpiovInK 
l)|>al    and    otiu'r   .stiiM't.s. 

t'alir.,  Itlfhmond  Contrai-t  for  ImprovliiK  San  Pnblo  Ave. 
awarded  to  .MIN  ICl  I'A  1,  l.M  I'HOVIOM  lONT  CO.,  803  Maiilonald 
AVf,.   at    $3 1.0.'.  I.      .Nol.d    .Mar.    23. 

Cnlir..  ItOMH-  (Otilrial) — Contract  for  l)ltinnlnous  siirfacInK 
on  .M.voral  ml.  of  hlKlnfav  awarded  to  A.  11.  K(  ilM'KltlM),  21130 
Hyde  St..  Oakland,  at  $13,555.  Liiwrt'nii'  Thompson,  KnKf- 
Noted    .\pr.    27   and    .\t;i\    IS. 

♦  nlir.,  Sautn  Monlni  -Charles  T.  Salata,  at  $5,600,  sub- 
mltlfd  lowest  lild  for  Impi'ovlns  portion  of  Grant  Ave,  Wil- 
liam   II.   I'arter.   Comr.   of   I'ub.   Wks. 

Cnlir,,  \'rii(urii — Contract  for  Section  3  of  Santa  .\na  lid. 
awar.led    lo    C.    II.    llCnSON. 

Man..  \  Inleii — (Otllcial) — Contract  for  pavinp  number  of 
roads  in  Wallace  U.  M.  awarded  to  A.  H.  HOWIN.  302-3  Winni- 
peg Ave..  WinnipeK;,  at  $l,s,243.  William  Whlteford,  Virden, 
Secy,  .ind  Treas.     Noted   .Ma\-   IS. 

INDISIKIAI.  WORKS 
Proposed  VN'ork 

>|MHM.,  Lowell — Costikvan  Carpet  Co.,  recently  Incorporated 
with  capii.il  .stock  of  $700,000,  plans  to  build  plant  at  LK>well. 
M.    N.   Costikyan,    I'res. 

AlnnH..  \orlh  Oxford — Tlan.s  beinK  prepared  by  E.  Topa- 
nellan.  Arch..  3li)  .Main  St.,  Worcester,  for  2-story  addition  to 
factory    of    Kdwin    Hartlett. 

MiiMt..  \\  eMtllfld— M.  M.  Van  Deusen  Whip  Co.  plans  40x150- 
ft.   factory  on  .Arnold  St. 

H.  I..  CniiiNtoii — irrovldence  post  office) — United  Lace 
Works.  Wellington  Ave.  plans  addition  to  factory.  Estimated 
cost.    $50,000. 

It.  I..  CraiiMton — (Providence  post  office) — United  Wire  and 
Supply  Co.   plans  factory.      Estimated   cost.   $50,000. 

K.  I.,  rnwtueket — Crown  Manufacturing  Co.  plans  to  en- 
large  plant   at    I'awtuckot. 

R.  I.,  I'rovldeiice — American-Rritish  Manufacturin^c  Co. 
plans  to  luiild  plant  on  Charles  St.  Harry  A.  Slocum,  511 
A\'estminster  St..   .\rch. 

Conn.,  nridKeport — Electric  Cable  Co.  plans  to  enlarge  and 
improve  plant.     Estimated  cost.  $100,000. 

Conn.,  Norwnlk — Meekers  Union  Foundry  Co.  plans  addi- 
tion  to  plant. 

X.  Y..  nulTiiIo — Buffalo  Weaving  and  Beltinp:  Co.  plans 
factory   at   231    Chandler   St.      Estimated   cost,   $!.'">, 000. 

X.  v.,  BulVahi — Crvstal  Ice  and  Storage  Co.  granted  permit 
for  ice  plant  at   2205   Delaware   Ave.      Estimated   cost.   $20,000. 

X.  Y..  Ilufl'nlfi — Cutler  Desk  Co.  granted  permit  for  2-story 
addition  to  plant   at  50  Churchill  St.     Estimated   cost,   $30,000. 

X.  Ym  BufTnlo — Star  Plating  Works  plans  factory  at  102 
Broadway,    Buffalo. 

X.  Y..  Holinrt — Plans  being  prepared  for  rebuilding  plant 
of  Sheffield  By-Products  Co. 

X  Y..  Norwich — Bids  will  soon  be  received  by  Charles 
Kiehni.  Arch..  Gardner  Bldg.,  Utica.  for  4-story,  50xl37-ft. 
factory   for   Norwich    Pharmacal    Co.      Estimated    cost,    .$40,000. 

X  V,  ^oheneetadT — .\merican  Locomotive  Works  plans 
l-sto"ry,  100xl75-ft.  addition  to  foundry.  Estimated  cost, 
$30,000.'     Henry    Lindencole,    JIgr. 

X.  J„  Communlpaw — Central  Railroad  of  New  Jersey  plans 
roundhouse  at   Communipaw. 

X.  .1..  Hightstown — Standard  Oil  Co.  plans  storage  building 
on  Mercer  St. 

X.  J..  KeaniT — (Arlington  post  office) — North  .\merican 
Copper   Co.   plan.>i   to   build   plant    on   Hackensack   River. 

X.  J..  Keyport — Aeromarine  Plane  and  Motor  Co.  plans  to 
build  100x30b-ft.  factory.     Estimated  cost,  $25,000. 

X.  J.,  Xewark — Citv  plans  store  house  on  Marshall  St. 
Estimated   cost,   $40,000.      Alexander   Archibald.    City   Clk. 

Penn.,  Bridgeville — Anglo-American  Electric  Co.  plans  to 
build  plant  at   Bridgeville.     Charles  Zeigler,  Pres. 

Penn..  Harrisl.urg — Plans  being  prepared  by  M.  I.  ,Kast, 
222  Market  St.  for  5-storv  brick  and  concrete  storage  build- 
ing at  Dewberrv  and  Strawberry  St.  for  Dives.  Pomeroy  & 
Stewart    Department    Store.      Estimated    cost,    $45,000. 

Penn.,  Harrisburg — Pennsylvania  Milk  Products  Co.  plans 
4-story  60xl00-ft.  building  at  4th  and  Maclay  St.  Estimated 
cost,    .$50,000.      Martin    R.   Nissley,   Gen.   Mgr. 

Penn..  Marcus  Hook — Viscose  Co.  plans  to  build  plant  at 
Marcus   Hook. 

Penn.,  Mohrsville — Plans  being  prepared  for  62xl37-ft.  mill 
for  James  "Wagner   &   Co. 

Penn..  Philadelphia — Hess  Machine  Works  plans  2-story, 
52xl30-ft.   machine   shop  at   50th   and  Lancaster  St. 

Penn  ,  Pltt.sburgh — Pittsburgh  Model  Engine  Co.  plana 
1-story  warehouse  on  McPherson  St.      Estimated  cost,   $35,000. 

Penn.,  Polk — Bids  will  be  received  until  June  13  by  Board 
of  Public  Grounds  and  Buildings.  Harrisburg,  for  laundry 
and  power  house  for  State  Institute  for  Feeble  Minded.  Esti- 
mated cost,  $55,000.     J.  M.  Murdock.   Supt.     Noted  May  18. 


Peiiii.,  llfiiilInK — W.  W,  Rnslck  plunH  to  build  factory  at 
IteiohiiK.       lOxllniiited    cOHt,    $7(!,000. 

Pfiin,.  W  llllnniHiMtrt — Lyeoniing  Foiindrv  ami  Machine  Co. 
idunN  l-Hlory.  I(i()x2o0-fl.  uwKcnihllng  plant.  KHilmatcd  cOHt, 
$20,11(111.       |.".    A.    Itlanhnrd,    Masonic    liidg..    WllllaniHporl.    Arcli. 

^Id.,  lliiHIniore-  New  ICra  ICIi-vator  iind  .VIa<lilne  Co.  plan.s 
l-Bloi.v.     |ii.\7ii-ft.    addition    to    plant    at    111-13    Grant    Kt. 

Md.,  Ilnltlmore — Superior  (Jxygen  Co.  plans  to  build  plant 
at   l;alllinore. 

Md.,  Cnnton^dialtlmorc  post  office) — Inter-Ocean  Oil  Co.. 
New  York,  N.  Y.,  plans  to  build  refinery  ut  Canton.  Estimated 
coat   between    $1,000,000  and   $1,000,000. 

Md..  CurtlM  lln.v — (lialtimore  po.st  ofilce) — Curtia  Hnv 
Chemical  Co.  plans  to  enlarge  and  Improve  plant.  EHtimateil 
cost.   $1,500,000. 

Vn..  Klehmond — PlanB  pri>i)ared  for  municipal  Htorehouse 
for  city.  lOstimated  cost.  $35,000.  Charlex  E.  HoIllnB.  <:ity 
Engr.     Noted   .Mar.   30. 

W.  Vn.,  .\ekermnn — (Ridgeley  post  ofHce) — Alpha  Cement 
Co.    plans    to    build    plant.       ICstimated    cost,    $500,000. 

W.  Vn.,  \\  heclloK — Wheeling  Brass  Castings  Co.,  recentlv 
incorporali-d.  plans  to  build  plant.  Eslimati-d  cost,  $10,000. 
J.    W.    Millard    .ind    .John    i:>.    Bergundthal,    Inteiested. 

N.  C,  Charlotte — -Johnston  Manufacturing  Co.  plans  to 
Improve   and    enlarge    plant.      Estlmati-d   cost,    $100,000. 

X.  C,  <;nHtonla — Seminole  Cotton  Mills,  recently  incor- 
porated,   plans   to   build   mill. 

<;o..  Darlen — Hilton-Dodge  Co.  plans  to  build  planning 
mills   at   Darien. 

c;n..  Ft.  Valley — Press  reports  state  Ft.  Valley  Cotton  Mills 
plans  addition  to   jilant. 

Ala..  Mobile — Louisville  &  Nashville  R.R.,  Louisville,  plans 
to  enlarge  shops  at  Mobile.  ^V.  H.  Courtenay,  Louisville,  Ch. 
Engr. 

Tenn.,  Ilrliitol — Robinson  Balance  Slide  Valve  Co.  plans  to 
build  plant.  Estimated  cost,  $150,000.  B.  M.  Robinson,  18 
Broadway,   New   York,   N.   Y.,    Pres. 

Tenn.,  Chattanooga — Chattanooga  Warehouse  and  Cold 
Storage  Co.  having  plans  prepared  by  W.  T.  Downing,  At- 
lanta, Ga.,  for  6-story.  80xl88-ft.  reinforced-concrete  addition 
to   plant.      Estimated   cost,    $70,000. 

Trnn.,  .MentpbLs — Buckeye  Cotton  Oil  Co.  plans  reinforced- 
concrete    plant.      Estimated    cost.    $100,006. 

Ky.,  LoulNvillp — Louisville  Cooperage  Co.,  19th  St.  and 
Broadway,  plans  to  rebuild  plant  recently  destroyed  by  fire 
with   a  loss  of  $150,000. 

Ohio,  iiarberton — Double  Tire  and  Rubber  Co.,  Akron, 
plans  to  build  factory  at  Barberton. 

Ohio,  t'anton — Plans  being  prepared  for  addition  to  plant 
of  Berger  Manufacturing  Co.  Estimated  cost,  $300,000.  Noted 
Apr.    13. 

Ohio.  Cincinnati — Lunkenheimer  Co.  plans  1-story  foundry 
and   4-story   pattern    building.      Estimated   cost,    $75,000. 

Ohio,  Cleveland — Plans  being  prepared  for  5-story  building 
on  East  105th  St.  for  Aetna  Fireproof  Storage  Co.,  2041  East 
105th   St.      Estimated   cost,    $100,000. 

Ohio.  Cleveland — American  Sewer  Pipe  Co.  plans  ware- 
house in  Collinwood  District  near  152d  St. 

Ohio,  Cleveland — Babin  Realty  Co.,  Williamson  Bldg.,  plans 
garage  and  commercial  building  at  East  115th  and  Superior 
Ave.      Estimated    cost,    $40,000. 

Ohio,  Cleveland — Bethlehem  Steel  Co..  1264  Ontario  St., 
plans  warehouse  at  Lakeside  and  Marquette  St.  Estimated 
cost,    $200,000. 

Ohio.  Cleveland — Dennsen  Motor  Co.,  12207  Euclid  Ave., 
plans  factory  at  Coltman  Rd.  and  East  123d  St. 

Ohio,  Cleveland — Neal  Fireproof  Storage  Co.  plans  6-story 
addition  to  warehouse  at  7208  Euclid  Ave.  Estimated  cost, 
$22,000 

Ohio.  Cleveland — -Plans  prepared  b.v  Christian,  Swartzen- 
burg  cfe  Gaede,  .4rch.,  1900  Euclid  Ave.,  for  5-story  warehouse 
on  West  11th  St.  for  Stone  Bros. 

Ohio,  Columbus — Plans  being  prepared  for  plant  on  Fields 
Ave.  tor  Columbus  Malleable  Iron  Co.     Estimated  cost.  $60,000. 

Ohio,  Elyria — Plans  being  prepared  by  Forest  City  Engi- 
neering Co.,  Arch.,  Hippodrome  Bldg.,  Cleveland,  for  additions 
to  plant  of  American  Lace  Co.  Estimated  cost,  $70,000.  Noted 
May  18. 

Ohio,  Lima — Ohio  Steel  Foundry  has  taken  over  plant  of 
Bucyrus  Steel  Castings  Co.  and  plans  to  enlarge  same. 

Ohio,  Sandusky — Hord  Products  Co.,  recently  incorporated, 
plans  to  build  plant. 

Ohio,  Shelby — Ohio  Seamless  Tube  Co.  plans  additions  to 
plant    at    Shelby. 

Ind.,  Crothersville — Crothersville  Canning  Co.  contem- 
plates  rebuilding  plant  recently  destroyed   by  fire. 

Ind.,  Evan.>*ville — Newton  Kelsay  Plame  and  Harness  Co. 
plans  to  build  foundry  in  addition   to  plant. 

Ind.,  Munele — Inter-State  Motor  Co.  plans  addition  to  plant 
at   Muncie. 

Mieh.,  Battle  Creek — Universal  Chemical  Co.  plans  to  build 
plant   at   Battle   Creek. 

Mieh.,  Benton  Harbor — H.  S.  Grey  and  J.  N.  Klock  plans 
130x2OO-ft.  factory  near  Graham  Ave. 

Mich.,  Detroit — American  Blower  Co.  plans  1-story  ware- 
house  on   Russell   St. 

Mieh.,  Detroit — American  Express  Co.  granted  permit  for 
1-story   garage   on   24th   St.      Estimated   cost,    $48,000. 

Mich.,  Detroit — Michigan  Copper  and  Brass  Co.  granted 
permit  for  1-storv  addition  to  factory  on  Jefferson  St.  Esti- 
mated   cost,    $10,000. 

Mieh.,  Detroit — Studebaker  Bros,  plans  addition  to  plant 
at  Campau  St.   and   Scotten   Ave. 
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.Mich.,  Uriiiid  Itaiiida — Rrown  &  Sehler  Co.  plans  5-story 
brick  mill  construction  factory  at  Ionia  Ave.  and  Cherry  St., 
S.    \V. 

Mloh.,  Ilollniid — Holland  lU-ating  Co.  plans  100x300-ft. 
addition   to   farlory.      Estimated    cost,   $25,000. 

MIrh,,  Mnrquette — Piqua  Handle?  and  ManufacturlnB  Co. 
plans  to  build  plant  at  Marquette. 

Mich..  MiinlNiiii; — Superior  Veneer  and  Cooperage  Co.  will 
rebuild    factory. 

III.,   Iliishiifll — F.   O.    Bain,   Quincy,   plans   to  build   plant  at 

Huslincll. 

III.,  (hiciiKo — Plans  beinj^  prepared  by  S.  N.  Crowen,  Arch., 
for  7-story  auto  building  at  .leftorson  and  Lake  St.  for  Jacob 
liirk  to  be  occupied  bv  W.  I).  Allen  Manufacturing  Co.,  I.'?.'! 
West    Lake   St.      Estimated    cost.    $110,000. 

III.,  ChiciiKo — V.  A.  Hackel  plans  1-storv  garage  at  7227 
South  Shore   Ave.      Estimated  cost,   $18,000.      F.   S.    Raker.  Arch. 

III.,  ChloiiKTo — H.  P.  Jensen  granted  permit  for  1 -story 
garane  at  2721  Milwaukee  Ave.  Estimated  cost,  $25,000.  M. 
Zidek,   Arch. 

III.,  rhlcngro — C.  Nielsen  plans  1-story  garage  at  4329 
Nortli  Kedzie  Ave.  Estimated  cost,  $10,000.  L.  J.  Allison, 
Arch. 

III.,  Farlx — Contract  will  soon  be  awarded  for  bal<cry  and 
ice  cream  factory  for  Star  Steam  Bakery  on  South  Marshall 
St.      E.    C.    Clem.    Prop. 

III.,  AVnukeiirnn — Pfanstiehl  Co.  plans  to  build  plant  at 
Waukegan. 

Win.,  Fond  dii  Lao — Fond  du  Lac  Chuich  Furniture  Co. 
purchased  site  at  Oak  St.  and  Oak  PI.  and  will  build  3-story, 
96.\146-ft.    addition    to   plant.      'William    Mauthe.    Pres. 

Wis.,  lola — Tola  Creamery  Association  plans  to  build  fac- 
tory at  lola.      Estimated  cost,   $20,000     C.   O.  Taylor,  Mgr. 

Wis.,  JetVenion — Carnation  Milk  Products  Co.  plans  addl- 
titn    to    plant.      F;stimated    coet,    $100,000. 

Wis.,  KenoHha — American  Brass  Co.,  Waterbury,  Conn,, 
plans  to  enlarge  and  improve  plant  at  Kenosha.  Estimated 
cost,    $2,000,000.      J.   Robert   Coe,   Ch.    Engr.    of   company. 

Wis.,  Milwaukee — Prank  Mulkern  plans  to  enlarge  garage 
at   Downer  Ave.   and    Park   PI.      Estimated   cost,   $2.5,000. 

Wis.,  Ooonomon-uc — Plans  being  prepared  by  Pernekes  & 
Cramer,  Arch.,  1304  Pabst  Bldg.,  Milwaukee,  for  plant  for 
P.   T'abst. 

Wis.,  Superior — J.  G.  Barnsdale  plans  to  build  plant  at 
Superior.     Estimated  cost.  $50,000. 

Iowa.  Ft.  DodKe — Press  reports  state  plans  being  prepared 
for  plant  at  7th  St.  and  Illinois  Central  tracks  for  Crystal 
Ice    Co.      Estimated    cost,    $50,000. 

lona,  Sioux  City — Plans  being  prepared  for  garage  and 
salesroom    for    H.    A.    Wetmore.      Estimated    cost,    $40,000. 

Iowa,  Waferlo€> — Press  reports  state  plans  being  prepared 
by  J.  G.  Ralston,  Arch.,  for  2-story  garage  for  Mercantile 
Warehouse  Co.     Estimated  cost,   $45,000. 

Minn.,  South  St.  Paul— J.  T.  McMillan  &  Co.  plans  to  build 
packing  plant  at  South  St.  Paul.     Estimated  cost.   $500,000. 

Kan.,  Medicine  Lodge — Plans  being  prepared  for  2-story 
warehouse  and  Icilns  for  Best  Bros.  Keene  Cement  Co.  Esti- 
mated cost,  $135,000.  Crowell  &  Van  Meter,  Murdock-Cald- 
well   Bldg.,   Wichita.  Arch. 

?r.  D..  Fargo — Bristol  &  Sweet  Harness  Co.  plans  to  build 
factory  at   4th  Ave.  and   5th   St.      Estimated  cost,   $40,000. 

Wyo.,  ItufTalo — Bids  will  be  received  about  .Tulv  1  for 
garage  for  I.  E.  Randall,  Sheridan.  Estimated  cost,  $25,000. 
C.  A.  Randall.  Sheridan,  Arch. 

Mont.,  Billini^N — Cardell  Ridge  Lumber  Co.  plans  to  rebuild 
plant  recently  destroyed  by  fire. 

Mont.,  nilliog.s — Montana  Sash  and  Door  Co.  plans  to 
rebuild   plant   recently  destroyed   by  flre. 

Mo.,  Kansas  City- — Missouri  Grain  Co.  plans  addition  to 
elevator  on  Topping  Ave.      Estimated  cost,   $125,000. 

Mo.,  St.  Joseph — Swift  &  Co.  plans  to  build  flour  mill. 
Estimated    cost,    between    $150,000    and    $200,000. 

Mo.,  St.  I.ouls — St.  Louis  Electric  Works,  5410  Easton  Ave., 
plans  2-story  factory  on  Forest  Park  Blvd.  S.  A.  Whitten, 
Pres. 

.\rk..  Ft.  Smith — Glass  Coffin  Manufacturing  Co.,  Wichita. 
Kan.,  contemplates  building  factory  at  Ft.  Smith.  J.  P.  Miller, 
Pres. 

Tex.,  Abilene — Bids  will  be  received  until  June  12  by  J.  M. 
Radford  for  60x240-ft.  garage  and  sales  building.  David  S. 
Castle.    29   Radford   Bldg.,   Abilene,   Arch. 


Tex.,    Amnrillo 

rillo.      Estimated 


-C.   R.   Graner  &  Co.   plans  factory  at   Ama- 
ost,  $65,000.     C.  R.  Garner,   Pres. 


Tex..  Kl  I'aso — Robert  liigon,  Iowa  Park,  contemplates  oil 
refinery   at   El   Paso.      Estimated   cost,   $50,000. 

Tex.,  lOI  I'aso — Plans  being  prepared  for  1-story,  S0x120-ft. 
laundrv  building  at  Austin  and  Texas  St.  for  Trov  Laundry. 
Estimated   cost.    $50,000. 

Tex.,  Galveston — E.  R.  Hanff,  St.  Louis,  Mo.,  representative 
of  N,ational  Brewery  branch  of  Independent  Breweries  Co., 
St.  I>ouis,  Mo.,  purchased  site  at  Galveston,  and  plans  cold- 
storage   and   ice   plant.     Estimated   cost,   $50,000. 

Tex.,  I'ort  .Vrthur — Bids  will  be  received  by  City  Commis- 
sioners until  2  i).m..  .Tune  15.  for  abbatoir.  Packers  Architec- 
tural and   Engineering  Co.,   Chicago,  111.,   Engr.     Noted  Jan.   13. 

Tex.,  Port  Arthur — Port  Arthur  Planing  Mill  plans  to  build 
mill   at    Port    .\rthur.      Estimated    cost,    $15,000. 

Okla.,  ('ommerce — Press  reports  state  C.  S.  Brown,  Mus- 
kogee, puicliased  site  at  Commerce  and  plans  to  build  lee 
cream  plant. 

Okla.,  Muskogee — Plans  being  prepared  for  refinery  for 
Cudahy  Refining  Co.,  Chicago,  111.  W.  W.  Owen,  Local  Mgr. 
Noted   May   25. 


Okla.,  'lulsa — St.  Louis  &  San  Francisco  U.K.  plans  to  build 
roundhouse  at  Tulsa. 

Wash..  Concrete — .Superior  Portland  Cement  Co.  plans  to 
impi«>ve   plant.      Estimated   cost.   $40,000. 

Wash,,  Seattle — Joshua  Green  plans  to  build  garage  and 
machine  shop  at  505  East  Pine  St.  Estimated  cost,  $20,000. 
Wel)ster  &   Ford,   Lyon   Bldg.,   Arch. 

Wash.,  Sealtlc — Linde  Air  Products  Co.,  42d  St,  Bldg.,  New 
York,  N.  Y.,  purchased  site  at  Henrietta  St.  and  8th  Ave.,  S., 
Seattle,  and  plans  to  build  plant. 

Wash.,  Tacomn — Glacier  Fish  Co.  plans  100x200-ft.  cold- 
storage  plant  at  Tacoma.      Estimated   cost,   $50,000. 

Ore.,  Milton — Milton  Ice  and  Cold  Storage  Co.  will  rebuild 
plant   recently  destroyed  by   fire   with  loss  of  $25,000. 

Ore.,  St.  Helens — Plans  prepared  by  Houghtallng  &  Dou- 
gan,  Portland,  for  2-story,  S2xl40-ft.  garage  for  Columbia 
County    Auto   Co.      Estimated    cost,    $20,000. 

Cnllf.,  Los  .Ingeles — Plans  being  prepared  for  factory  lor 
Oxweld   .Acetylene  Co.     C.  A.   Mead,   Mgr. 

Calif.,  Orovllle — Olive  Products  Co.  plans  to  build  pickling 
plant. 

Calif.,  Sacramento — John  W.  Leavitt  Co.  plans  2-story 
reinforced-concrete  garage  and  sales  building  at  K  and  13th 
St.      Estimated    cost,    $35,000. 

Calif.,  San  Dlpgo — .Southern  Reduction  Co.  granted  permit 
for  packing  plant  and  wharf  between  Beardsley  and  Crosby 
St.      D.   C.   Crouch.   Mgr.      Estimated   cost,   $30,000. 

Calif.,  San  Francisco — Globe  Milling  and  Grain  Co.  granted 
permit    for   mill    on    Montgomery   St.      Estimated   cost,    $20,000. 

Calif.,  San  Pedro — Plans  prepared  for  3-storv  warehouse 
for  I.,os  Angeles  Harbor  Warehouse  Co.,  815  Triist  and  Sav- 
ings Bldg.,  Los  Angeles.  Estimated  cost,  $55,000.  Noted  Feb. 
24  under  Los  Angeles. 

Calif.,  SauHniito — Schnell  Estate  plans  1-story  reinforced- 
concrete  garage.  Estimated  cost,  $18,000.  T.  Patterson  Ross, 
310   California  St.,   San    Francisco,    Arch. 

IV.  B.,  St.  John — T.  McAvitv  &  Sons,  Ltd.,  plans  to  build 
plant  at  St.  John.     Estimated  cost,  $100,000. 

Ont.,  Camiihellford — Citizens  authorized  loan  of  $30,000  to 
Northumberland  Paper  and  Electric  Co.  to  assist  in  building 
plant  to  replace  plant  recently  destroyed  by  fire. 

Ont.,  Chatham — Plans  being  prepared  for  addition  to  iilant 
of  American  Pad  and  Textile  Co.  on  Queen  St.  Estimated 
cost,    $35,000.      Noted   June   1. 

Ont.,  Ojlliwa — United  States  Steel  Corporation  plans  to 
bviild  plant.  Estimated  cost,  $20,000,000.  William  WooUatt, 
Mayor,   interested. 

Ont.,  SImcoc — Hall  Glove  Co..  215  Suydam  Ave.,  Jersey 
City.  N.  J.,   plans  factory  at  Simcoe.      Estimated   cost,   $30,000. 

Bids    In    and    Contracts    Awarded 

IV.  H.,  Manchester — Contract  for  addition  to  factory  of 
Walter  I'arker  awarded  to  J.  H.  MENDKLL  CO.,  208  Granite 
St.      Estimated    cost,    $10,500. 

Mass.,  Boston — Wf'stern  Electric  Co.,  Inc.,  awarded  con- 
tract for  4-story.  105x212-ft.  reinforced-concrete  building  to 
W.  K.  KEARNS  CO.,   Boston.     Estimated  cost,   $250,000. 

Mass..  Fairhaven — Contract  for  addition  to  factory  of 
Atlas  Tack  Co.  awarded  to  B.  J.  SMITH  CO.,  136  Federal  St., 
Boston.     Estimated  cost.  $30,000. 

Mass.,  Fitohliurg — Grant  Yarn  Co.,  River  St.,  awarded  con- 
tract for  3-story,  60x250-ft.  storehouse  to  WILEY  &  FOSS, 
PItchburg. 

Mass,,  Holyoke — Contract  for  1-  and  2-storv  garage  and 
stable  for  Dydak  Piekos,  111  Lyman  St.,  awarded  to  J.  LALI- 
BERTS,    263    Oak   St.      Estimated   cost,    $15,000. 

Mass.,  Leicester — Contract  for  addition  to  mill  of  Valley 
Wooden  Mills  awarded  to  E.  D.  WARD,  82  Foster  St., 
Worcester. 

Mass..    New    Bedford — (Ofllclal) — Belleville    Warehouse    Co. 

awarded  contract  for  reinforced-concrete  warehouse  on  Nash 
Rd.  to  TURNER  CONSTRUCTION  CO..  45  Milk  St.,  Boston. 
Noted  May   25. 

Mass.,  Northampton — Russell  C.  Parsons,  340  Bridge  St., 
Springfield,  awarded  contract  for  1-storv,  76xl56-ft.  garage 
to  EDWARD  J.  PIXNEY,  Main  St.,  .Springfield.  Estimated 
cost,    $30,000.      Noted    May    11. 

Mass.,  Priiles  Crossing — Contract  for  2-storv  garage  for 
Bayard  Warren,  Es(j..  awarded  HOLT  FAIRCHILD  CO.,  1001 
Old    South    Bldg.,    Boston. 

Mass.,  Salem — Contract  for  2-storv,  40xS0-ft.  addition  to 
plant  of  Deery  Bros.,  19  Goodhue  St.,  awarded  to  EDMOND 
LECLKRC,  75  Leach  St.,  Salem.  Estimated  cost,  $10,000. 
Noted   May   11. 

R.  I.,  Providence — Simmons  Braid  Co.,  Dexter  St.,  awarded 
contract  for  2-story,  70xl20-ft.  factory  to  O.  D.  PURRING- 
TON    CO.,    Providence. 

Conn.,  Nor»vlch — E.  J.  Cross  &  Co.,  82  Foster  St..  Worcester, 
Mass.,  submitted  lowest  bid  for  4-story,  70xl50-ft.  factory 
for  Winchester  Woolen  Co. 

Conn.,  Thamesvlllc — Winchester  Woolen  Co.  awarded  con- 
tract for  4-storv,  4Sxl63-ft.  factory  to  E.  J.  CROSS  CO.  Esti- 
mated   cost,    $75,000.      Noted    May    18. 

IV.  Y„  BuflTalo — Contract  for  3-story.  42x71 -ft.  oil  storage 
building  at  Fillmore  Ave.  and  William  St.  for  Jacob  Dold 
Packing  Co.  awarded  to  METZ  BROS.,  1295  Fillmore  Ave. 
Noted    Feb.    24. 

N.  Y.,  Kingston — Contract  for  plant  for  Nitrated  Chemical 
Co.  awarded   to  BUCKLEY  &   SCHRYVER.      B.   Metzger,   Pres. 

IV.  Y„  Oswrsc" — Contract  for  3-storv,  45xll0.ft.  factory  for 
Oswego  Candy  Works  awarded  to  PETER  RABY,  23  West 
Cayuga  St.     Estimated  cost.   $18,000. 
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>'.  v..  itix-hmtrr  -Conlnicl  foi-  launiliN  IhiIIcIImk  ii'i'l  liolliT 
uiwu  on  i:i.Nl  lli'iiilrtla  ltd.  for  C.umtN  uf  Muiiiou  iiwiinlml 
i    W.    K    M.\K'n:.NS    ro.,    l-utlii-    IIMk.       Ki<tllimti«l    I'OHt,    $2K,- 


N.  J.,  Jpr»cy  lUy  —  ICiiKli'  rrlntliitf  InU  Co.  awiii'(It<(l  roii- 
lin.l  for  Mililllloii  (o  iiliilit  on  (IiH.n  Aviv  to  ItAK/AOIII- 
VoirijlIT   fti.    .MiullMon    Avf-..    New    Yoilc.    N     Y. 

\.  J.,  Nfnnrk  I'rlluloUl  «'o,  uwiii'iIkiI  roiilriu't  for  fiiotory 
a(  L'tly  KaHt  I'Vrry  St.  to  KACTOIlY  CONHTHtrc'TION  CO.     HhU- 

IllJltOlt     COHt,     ;^(l. 0(1(1. 

%'.  J.,  'rmitoii  AiniTli'iin  IIiIiIko  <'o.  awanli'cl  contraft  for 
Plat.-  Hhop  aiKl  fllilpbiilldliiK  plant  to  NKWToN  A.  K.  (HKJ- 
Hi;i':.   Troiitoii. 

N.  J.,  Tr«-iit»ii  -\V.  v.  Taiil>ol  *  Co.,  I'hllacU-lphln,  I'onn., 
iiwiddr.l  ((.ntiMil  for  factory  on  Adeline  St.,  Trenton  to  J.  H. 
.MoKKIS    \-    CO. 

I'riin..  ■■Iillnilfliihin — (  Krankford)— ConlractK  for  additions 
to  warohou.M.'  of  l-'raiikrord  (Iroiciv  Co..  I'l-nn  and  tinltv  St., 
awarded  to  ISAItCl.AV.  WHITK  *  Ci  >.,  I'errv  Hldt?..  Philadel- 
phia.      IO»tlmal«d    cost,    $:t.^.(l(l(l.       Noted    May    4. 

IVnn.,  I>hlln<lelpliln- fontraot  for  2-»torv  addition  to  plant 
of  (Ulllndei  \  Son.  S(nte  Hd.  and  Devereux  St.,  awarded  to 
JOII.N    K.    I).\\li;s.       lOsllniated    cost.    $10,000. 

■Villi.,  riillailelplilii — Contract  for  1-storv  addition  to  plant 
of  National  l'ml.iell,i  Kianie  Co.,  13th  and  Thompson  St.. 
awardod  I..  Wll.l.l.VM  STKKLK  &  SONS  CO.,  Ifion  Arch  St.. 
rhiladelplna 

I'rnii.,  IMilliKlflphlii  Contract  for  additlonH  to  factory  of 
I'riuKle  lOl.ctiir  M.-i iMUncHiriim  Co..  mOC  North  fith  St.,  award- 
ed to  IIAKItY  CII.L.  .IK..  Philadelphia.     Noted  May  18. 

IViiii..  I'hlliKlcliililn— Quaker  Citv  Rubber  Co..  629  Market 
St..  awardod  contract  for  32xl51-ft.  machine  shop  to  S.  S. 
WII.MKH.    :!2U    Comley   SI. 

Mtl..  Ilnltiniorr — Contract  for  factory  for  Mclntrv  &  Hen- 
der.son  awarded  to  CONSOLIDATED  EP^GINEERING  CO..  Cal- 
vert  BIdK. 

\n..  llo|MMV«>lI— (Cit V  Point  po.st  olllce) — .AccordinR  to  press 
report.s  contract  for  .steil  plant  for  \'irRinia  Steel  (^)rpora- 
tton  awardcl  to  \VTLM.\.M  .MILLIOll  .*i  SONS  Co..  ^.'io  Fer- 
nando St..  Pittsburgh,  Penn.  ICstimated.cost,  $1,000,000.  Noted 
Apr.   13  and   May   11. 

N.  C,  niirlinm — Contract  for  Iniprovinp;  and  enlarRinp  plant 
of  Austin-Heaton  Co.  awarded  to  NOKDYKE  &  MARMON, 
Indianapolis,    Ind.      Estimated    cost,    $100,000. 

Tenn.,  Clinton — Mapnet  KnittinR  Mills  awarded  contract 
for  2-story.  7.'>x2r>0-ft.  reinforced-concrete  factory  to  Mc- 
MURRAY  &  LaltPE.   Knoxyillc.      Noted  Apr.   20. 

Tenn.,  MeiniiliU — Contract  for  2-story  garage  for  Memi)his 
Oyerland  Co..  3-10  Monroe  St.,  awarded  to  S.  M.\I.,KIN.  ITlfi 
Exchantje  Bldpr.  Estimated  cost.  $43,000.  Noted  Mar.  23  and 
Apr.    27. 

Tenn.,  MeniiihlN — Contract  for  2-story  parage  for  638  Tire 
and  Vulcanizing  Co.  awarded  to  F  B.  YOt^NG  &  SON.  Manu- 
facturers' Trust  Bldg-.     Estimated  cost,   $24,000.     Noted   May  4. 

Ohio,  rievelnnd — Contract  for  addition  to  plant  of  Joseph 
Dyson  &  Son  Co.,  .'')125  St.  Clair  Ave.,  awarded  to  YOUNGER 
&    P.\RMER    CO.,    16S0    Crawford    Rd. 

Ohio,  rievelnnd — Contract  for  addition  to  plant  of  White 
Co.,  St.  Clair  and  Titth  St.  awarded  to  MASTERS  &  MULLEN 
CONSTRUCTION  CO.,  Rose  Bldg.,  Cleveland.  Estimated  cost, 
$45,000.      Noted    M-iy    2.5. 

Ohio,  Fostoria — Postoria  Grain  Co.  awarded  contract  for 
8  concrete  tanks  for  grain  storage  to  BURRELL  ENGINEER- 
ING CONSTRUCTION  CO.,  Chicago,  111.  Estimated  cost,  $30,- 
000. 

Ohio,  Iioudonvllle — Contract  for  mill  for  Loudonville  Mill 
and  Grain  Co.  awarded  to  NORDYKE  &  MARMON  CO..  In- 
dianapolis.  Ind. 

ind.,  Indinnapolls — Contract  for  addition  to  plant  at  602 
West  Ray  St.  of  Butchers  Packing  Co.  awarded  to  CHARLES 
J.  W.\CKER,  207  Chamber  of  Commerce  Bldg.  Estimated 
cost,   $40,000. 

Mieh.,  Detroit — Overland  Detroit  Co..  742  Woodward  Ave., 
awarded  contract  for  4-storv  automobile  building  on  Selden 
Ave.  to  LEONARD  CONSTRUCTION  CO.  Estimated  cost, 
$150,000. 

Mich.,  Detroit — Contract  for  5-story  warehouse  at  Porter 
and  14th  St.  for  Summerfield  &  Hecht  awarded  to  BRYANT 
&    DETWILLER    CO..    Dime    Bank    Bldg..    Detroit. 

Mich.,  Detroit — Contract  for  addition  to  plant  of  T'nited 
Fuel  and  Supply  Co.,  Free  Press  Bldg.,  awarded  to  CO(3PER- 
WIDEMAN  CONSTRUCTION  CO..   Detroit. 

Mich.,  Detroit — Contract  for  factory  on  Packard  Ave.  for 
Zenith  Carburetor  Co.  awarded  to  MERCHANTS  CONSTRUC- 
TION CO.,   Detroit.      Noted   May   11. 

III.,  Chicagro — Contract  for  2-story  factory  at  321  South 
Sangamon  St.  for  Merchants  Lithographing  Co.  awarded  to  G. 
E.    MEYNE,    Chicago. 

III.,  ChioaRO — Contract  for  masonry  for  1 -story  factory  .it 
209  East  23rd  St.  for  F.  Younker.  16  North  Michigan  Ave 
awarded  to  ANDERSON  &  WINBLAD,  6235  South  Michigan 
Ave.      Estimated    cost.    $12,000. 

III.,  Kankaltee — Watseka  Farmers  Grain  Co.  awarded  con- 
tract for  elevator  to  EFFICIENCY  CONSTRUCTION  CO.,  36 
South   State   St.,   Chicago. 

111..  Lithia — Contract  for  elevator  for  Chatham  Elevator 
Co.  awarded  to  YOUNGLOVE  CONSTRUCTION  CO.  Estimated 
cost,  $11,000. 

III..  Rook  Island — Contract  for  factory  on  Mil!  St.  for 
Standard  Oilcloth  Co.  awarded  to  HENRY  W.  HORST  CO. 
Estimated   cost,   $15,000. 

Wis..  Green  Bay — .Automatic  File  and  Index  Co.  will  build 
2-story.   40xl00-ft.   addition   to  plant  by   day  labor. 

Wis..  Green  Bay — Contract  for  addition  to  plant  of  Hoberg 
Paper  Jlill  Co.  awarded  to  HERMAN  SCHMIDT.  Estimated 
cost.    S70.000. 


Win.,  Mlltvnukee — HadRcr  Wire  and  Iron  Works  awarilo<| 
cpnlracl  for  l-Htory.  l(ir,xMO-fl.  addition  to  factory  at  (iS7 
MUHkcKO  Ave.   to   PAUL   Itll'^SION  SONS,   1  (1 1 S   lluinbold't   Ave. 

W  U.,  OMhkimh  'Contract  for  2-Hlory.  1  Oiix  1 1  fi-ft.  gattiKU  at 
Jefli  iMon  Ave,  and  .Merrllt  St.  for  Tlioni  Auto  Co.  awarded 
to  f.  It.  MKYKU  .s;-  .SONS  CO.  EMtiiiuited  cost,  $45,000.  Nol.^d 
Mar.    I )!  anil   .May    1 1. 

lo«n.  .NIoiix  City— Contract  for  HhopH.  roundhouse  and  ter- 
mlniil  IniiiroveinentM  for  Gioat  Northern  Rv.  awarded  to  10 
G.  KVIINSTA  CO.,  301  NorthweHtcrn  Itlilg.,  .Mlnneai)OllM,  Minn 
A.    II     llogidand,   St.   Paul,    Minn.,   Ch.    lOngr.      .Vote.l    Ai)r.    13. 

Illnn.,  Ht.  ■•mil — Contract  for  4-Htory  addition  to  warehouse 
on  Prior  Ave.  for  American  Can  Co.  awarded  to  CHARLES 
SKOOGLUN,   at   $22,000.     Noted   Dec.   23.  «-"«.. vl,u.-5 

•Mil Mt.  I'niil — Contract  for  warehouHO  on  University  Ave 

for  Nonparlel  Oil  Co.  awarded  to  JOHN  SCHYK,  at  $15,000. 

."tllnn.,  .St.  I'nul — Contract  for  addition  to  plant  of  North- 
westeiM  Sliot  and  Lead  Co.,  'JO  Falrrield  Ave.,  awarded  to 
CHAIM.I'.S  SKOOGLUN,  1007  New  York  Life  Hldg.  Estimated 
cost.    $10,000.      Noted    May   4. 

I»llnn.,  St.  I'nul — Contract  for  2-Btorv  addition  to  plant  of 
Webb  I'ubllshing  Co.  at  10th  and  Minnesota  St.,  awarded  to 
GEORGE   J.    GKA.NT    CONSTRUCTH).\    CO.,    at    $11,800. 

illo..  KannnH  City — Contract  for  addition  to  elevator  of  Mis- 
souri Pacific  Ky.  in  East  Bottoms  District  awarded  to  STEPH- 
ENS   ENGINEERING    CO.,    53    West    Jackson    Blvd..    Chicago. 

CnlU..  lios  .AnKeleM — Contract  for  plant  on  Santa  F6  Ave 
for  American  Can  Co.  awarded  to  LEONARDT  &  PECK.  Es- 
timated  cost,   $100,000. 

Alta.,  Medicine  Hat — Lake  of  Woods  Milling  Co.  awarded 
contr.-ict  for  mill  to  CARTER,  HALLS  &  ALDINGER  CO., 
Winnipeg,  Man. 

FEDERAL  GOVERNMENT  WORK 
Proposed  Work 

.Sumninry  of  the  ApiiroprlntioiiN  over  )|I1'.'>,IHI0  In  the  River 
nnd  lliirhor  Hill  iin  I'liNMed  In  the  HoiiNe  of  KeiireMentntlveN 
and  Senate — Making  -iiipropriations  for  thi-  construction, 
repair  and  preservation  of  certain  public  worlds  on  rivers  and 
harbors,  and  for  other  purposes.  Georges  River  (Thomaston 
Harbor),  Maine:  For  maintenance,  $10,000.  Harbor  at  Bur- 
lington. Ve.:  For  maintenance  and  repair  of  breakwater. 
$22,000.  Harbor  at  Newburyport,  Mass.:  For  maintenance. 
$20,000.  Harbor  at  Boston,  Mass.:  For  maintenance,  $100,000. 
Harbor  at  Nantucket,  Mass.:  Continuing  improvement  and 
for  maintenance,  $10,000.  Pollock  Rip  Channel,  Massachu- 
setts: Continuing  improvement,  .flSO.OOO.  Merrimaclt  River, 
Massachusetts:  For  maintenance,  $10,000.  Weymouth  Fore 
River,  Massachusetts:  For  maintenance,  $15,000.  Pawcatuck 
River,  Rhode  Island  and  Connecticut:  For  maintenance,  $1,000. 
Norwallt  Harbor.  Connecticut:  For  maintenance,  $5,000.  Im- 
proving harbor  at  New  London,  Conn.,  $170,000.  For  dredging 
an  anchorage  basin  in  the  harbor  of  refuge  at  Duck  Islanif, 
Conn.,  $71,000.  Narrows  of  Lake  Champlain:  Improving  the 
Narrows  of  Lake  Champlain,  New  York  and  Vermont.  $300,000. 
Harbor  at  Port  Chester.  N.  Y.:  Continuing  improvement, 
$27,500.  New  York  Harbor,  New  York:  For  maintenance, 
including  Ambrose  Channel,  $40,000.  Channel  in  Gowanus 
Bay,  New  York:  Continuing  improvement  of  Red  Hook  Chan- 
nel, $150,000.  Hudson  River  Channel,  New  York  Harbor.  New 
York:  Continuing  improvement,  $450,000.  Harbor  at  Buffalo, 
N.  Y.:  For  maintenance,  $140,000.  H.-vrbor  at  Oswego.  New 
York:  Continuing  improvement  in  accordance  with  plan  A, 
$100,000.  Bronx  River,  New  York:  Continuing  improvement, 
$250,000.  East  River,  New  York:  For  improvement  with  a 
view  to  providing  a  channel  35  ft.  deep  from  deep  water  in 
New  York  Harbor  to  the  Brooklyn  Navy  Yard,  $200,000. 
Harlem  River,  New  York:  Continuiag  improvement,  $250,000. 
Hudson  River,  New  York:  Continuing  improvement  and  for 
maintenance,  $640,000.  Staten  Island  Sound.  New  York  and 
New  Jersey:  Continuing  improvement,  $500,000.  Absecon 
Inlet,  New  Jersey:  For  maintenance,  $25,000.  Cold  Spring 
Inlet,  New  Jersey:  For  maintenance,  $40,000.  Newark  and 
Passaic  River,  New  Jersey:  Continuing  improvement  and  for 
maintenance,  $175,000.  Monongahela  River.  Pennsylvania: 
Completing  the  reconstruction  of  Lock  and  Dam  No.  6.  $29,460. 
Delaware  River.  Pennsylvania.  New  Jersey  and  Delaware: 
Continuing  improvement  and  for  maintenance  from  Allegheny 
Ave.,  Philadelphia,  to  the  sea,  $2,100,000;  for  maintenance  of 
improvement  from  Allegheny  Ave.,  Philadelphia,  to  Lalor  St.. 
Trenton,  $25,000;  and  completing  improvement  above  Lalor 
St.,  Trenton,  $40,000;  in  all,  $2,165,000.  Harbor  at  Wil- 
mington, Del.:  For  maintenance,  $30,000.  Inland  water- 
way between  Rehoboth  Bay  and  Delaware  Bay,  Delaware: 
Continuing  improvement  and  for  maintenance,  $50,000. 
Potomac  River:  For  maintenance  of  improvement  at  Wash- 
ington. District  of  Columbia.  $32,000.  Rappahannock  River, 
Virginia:  For  maintenance,  $30,000.  James  River,  Virginia: 
Continuing  improvement  and  for  maintenance,  $190,000. 
Inland  Waterway  from  Norfolk.  Virginia  to  Beaufort  Inlet, 
North  Carolina:  Continuing  improvement.  $1,000,000.  Cape 
Fear  River  above  Wilmington,  N.  C:  Completing  improvement 
and  for  maintenance,  $83,000.  Cape  Fear  River  at  and  below 
Wilmington,  N.  C:  Completing  improvement  and  for  mainte- 
nance, $135,000.  Winyah  Bay.  South  Carolina:  Continuing 
improvement  and  for  maintenance,  $100,000.  Charleston 
Harbor.  South  Carolina:  Completing  improvement  of  the  28-ft 
channel  to  the  sea.  $70,000;  for  maintenance  of  improvement 
of  Ashley  River,  $10,000;  in  all,  $80,000.  Santee.  Wateree  and 
Congaree  Rivers.  South  Carolina:  For  maintenance  of  Im- 
provement, including  the  Estherville-Minim  Creek  Canal 
and  the  Congaree  River  as  far  up  as  the  Gervais  Street 
Bridge,  Columbia,  $55,000.  Harbor  at  Savannah,  Ga.:  Com- 
pleting improvement  and  for  maintenance,  $545,000.  Im- 
proving Savannah  River  at  .\ugusta,  Ga  :  $33,000.  Harbor  at 
Brunswick.  Ga.:  For  maintenance.  $36,250.  Savannah  River, 
Georgia:  For  maintenance  below  Augusta.  $29,000.  Altamaha, 
Oconee,  and  Ocmulgee  Rivers,  Georgia:  Continuing  improve- 
ment and  for  maintenance,  $78,000.  Flint  River.  Georgia: 
Continuing      improvement      and      for      maintenance,      $60,000. 
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Waterway  between  Savannah,  Ga.,  and  Fernandina,  Fla.:  Con- 
tinuinK  improvement  and  for  maintenance.  $40,000.  Chatta- 
hoochee Kiver.  Georgia  and  Alabama:  Continuing  improve- 
ment below  Columbus,  Ga.,  and  for  malntenani-c.  $120,000. 
Coosa  River.  Georgia  and  Alabama:  ContinuinR  improvement 
and  for  maintenance  between  Rome,  Ga.,  and  Dam  No.  4, 
Alabama,  $Bs,0()0:  completing  construction  of  the  lock  in  D.  m 
No.  4  and  completing  construction  of  Dam  No.  5,  in  the  Sla^e 
of  Alahamu.  $:io.0O0;  in  all,  $98,000.  Harbor  at  Miami  (liis- 
caync  Uay).  Fla.:  Continuing  improvement,  $140,000.  Hills- 
boro  Bay,  Fla.:  Continuing  improvement  and  for  maintenance, 
$325,000.  Saint  Johns  River,  Florida:  Completing  imr)rove- 
mcnt  and  for  maintenance  from  Jacksonville  to  the  ocean, 
$,•500,000;  from  Jack.sonville  to  Talatka.  $1G,000;  from  Palatka 
to  I^akc  Harney.  $1«,0()0;  in  all,  $3:i2.00(),  Oklawaha  Rivi^r. 
Fla.:  Continuing  improvi'ment  and  for  maintenance.  $10,000. 
Removing  the  water  hyacinth.  Florida:  .$10,000.  (12)  Key 
West  Harbor,  Florida:  For  improvement  by  removal  of  Mid- 
dle Ground.  $50,000.  Mobile  Harbor  and  Bar,  Alabama:  For 
maintenance.  $155,000.  Alabama  River,  Alabama:  Continuing 
improvement  and  for  maintenance,  including  the  Alabama 
and  Coosa  Rivers  between  Montgotnery  and  Wetumpka.  $100,- 
000.  Tombigbce  River,  Alaljama  anil  MisKis.sii)pi :  For  main- 
tenance of  improvement  from  the  mouth  to  Deniopolis,  $25,000, 
and  from  Domopolis.  Ala.,  to  Walkers  IJridge.  Mississippi, 
$10,000;  in  all,  $35,000.  Pascagoula  Harbor,  Mississippi:  For 
maintenance  of  channels  through  Horn  Island  Pass,  Mi.ssis- 
sippi  Sound.  Pascagoula  River  and  Dog  River.  (13)  $80,000. 
Harbor  at  Gulfport,  Mississippi:  Continuing  improvement  and 
for  maintenance  of  Gulfport  Harbor,  and  for  maintenance  of 
Ship  Island  Pass,  $85,000.  Pearl  River,  Mississippi:  Continu- 
ing improvement  and  for  maintenance  below  Roekport,  $35,- 
000.  Yazoo  River  and  tributaries.  Mississippi:  For  mainte- 
nance of  improvement,  including  Yazoo,  Tallahatchie,  Cold- 
water  and  Rig  Sunflower  Rivers,  Tchula  I.,ake,  Steele  and 
"Washington  Rayous,  I,ake  Washington  and  Rear  Creek,  $45,- 
000.  Big  Sunflower  River.  Mississippi:  Continuing  improve- 
ment, $50,000.  Passes  at  the  mouth  of  the  Mississippi  River: 
Continuing  improvement  and  for  maintenance.  $1,000,000, 
.\t(hafalaya  River,  Louisiana:  For  maintenance,  $50,000. 
Red  River.  Arkansas  and  Louisiana:  Continuing  improve- 
ment and  for  maintenance  below  Fulton,  Ark..  $55,000. 
Harbor  at  Galveston.  Tex.:  For  maintenance.  $325,000.  Gal- 
veston Channel,  Texas:  Continuing  improvement  by  con- 
struction of  sea-wall  extension.  $200,000  Galveston  Channel, 
Texas:  For  maintenance,  $100,000.  Channel  from  Galveston 
Harbor  to  Texas  City.  Tex.:  For  maintenance,  $185,000.  Chan- 
nel to  Port  Bolivar,  Tex.:  For  maintenance.  $50,000.  Port 
Aransas,  Tex.:  Continuing  improvement  and  for  maintenance. 
$100,000.  Sabine  Pass,  Tex.:  Continuing  improvement  and  for 
maintenance  of  Sabine  Pass  and  Port  Arthur  Canal,  $5ii0.000. 
Houston  Ship  Channel.  Texas:  For  maintenance.  $250,000. 
Anahuac  Channel.  Trinity  River.  Oyster  Creek,  and  Cedar, 
Chocolate,  Turtle.  Bastrop,  Dickinson.  Double  and  East  Bay 
Bayous:  For  maintenance,  $30.u00.  Inland  waterway  on  the 
coast  of  Texas:  For  maintenance  of  the  West  Galveston  Bay- 
Brazos  River  section.  $15,000;  for  maintenance  of  the  Brazos 
River-Matagorda  Bay  section.  $30,000;  for  maintenance  of  the 
Aransas  Pass-Pass  Cavallo  section.  $30,000;  for  maintenance 
of  Guadalupe  River  up  to  Victoria,  $23,500;  in  all,  $98,500. 
Mouth  of  Brazos  River,  Texas:  For  maintenance,  $175,000. 
Brazos  River.  Texas:  Continuing  improvement  from  Old 
AVasliington  to  Waco  by  the  construction  of  locks  and  dams 
heretofore  authorized,  $200,000:  continuing-  improvement  and 
for  m.aintenance  bv  open-channel  work  from  Velasco  to  Old 
Washington.  $15,000;  in  all.  $215,000.  Sabine-Neches  Canal, 
Texas:  Continuing  improvement,  $70,000.  Trinity  River, 
Texas:  Continuing  improvement  and  for  maintenance  by 
cpen-channel  work,  $50,000:  for  improvement  bv  the  construc- 
tion of  Locks  and  Dams  Nos.  3  and  5,  $250,000.  Red  River, 
Arkansas  and  Texas;  Continuing  impiovement  and  for  main- 
tenance and  repair  of  levees  between  Fulton.  Ark.,  and 
"Washita  River.  Texas,  $50,000.  Ouachita  River.  .Arkansas  and 
Louisiana:  Continuing  improvement  by  the  construction  of 
locks  and  dams  heretofore  authorized.  $474,000;  for  mainte- 
nance of  improvement  bv  open-channel  work  up  to  Camden. 
$25,000;  in  all.  $499,000.  Arkansas  River,  Ai-kan.sas  and  Okla- 
homa: For  maintenance  of  improvement,  including  bank  pro- 
tection at  Pine  Bluff  and  Little  Rock  and  vicinity  and  the 
operation  of  dredging  plant,  $234,700.  White  River.  Arkansas: 
For  maintenance,  and  for  preventing  cut-off  at  De  Vall's 
Bluff.  $38,700.  Cumberland  River.  Tt  nnessee  and  Kentucky: 
For  m.'iintenance  above  Nashville,  $5,000;  continuing  imjirove- 
ment  below  Njishville.  $705,000;  in  all.  $710,000.  Tennessee 
River,  Tennessee.  Alabama  and  Kentucky:  For  maintenance 
md  continuing  improvement  by  open-channel  work  above 
(Chattanooga.  Tenn..  between  Chattanooga.  Tenn..  and  Browns 
Island,  Ala..  $944,000.  Ohio  River:  Continuing  improvement  and 
for  maintenance  by  open-channel  work.  $509,500.  Ohio  River: 
Continuing  improvement  by  the  construction  of  locks  and  dams 
$5,000,000.  Arcadia  Ilnrbor.  Michigan:  For  improvement  and 
rebuilding  old  piers.  $25,000.  Saint  Joseph  Harbor  and  River, 
Michigan:  For  maintenance.  $3fi,500.  Harbor  at  Grand  Haven. 
Mich.;  For  maintenance,  $71,750.  Harbor  at  T-udington.  Mich.: 
Completing  improvement  and  for  maintenance.  $250,000. 
Harbor  of  refuge  at  Harbor  Beach.  Mich.:  For  repairs  to 
breakwater  and  for  mainten.-vnce,  $125  000.  Ship  channel  con- 
necting waters  of  the  Great  I^akes  between  Chicago.  Duluth 
and  Buffalo:  For  maintenance  of  improvement  through  Lake 
Clair.  $2.', 000.  Saint  Clair  River.  Michigan.  $83,325.  Saint 
Marvs  River  at  the  falls,  JTichigan:  Continuing  improvement 
by  the  construction  of  a  fourth  lock.  $soo.noo.  Black  River 
at  Port  Huron.  Mich.:  Completing  improvement  and  for  main- 
tenance. $25,000.  Harbor  at  Racine,  Wis.:  Continuing  im- 
provement, $200,000.  Fox  River.  Wisconsin:  Continuing  im- 
provement from  Depere  up  to  Portage,  including  maintenance 
of  impiovement  of  Wolf  River  and  of  the  harbors  heretofore 
improved  on  I,ake  Winnebago,  $30,000.  Duluth-Superior  Har- 
bor. Minnesota  and  ^\'isconsin:  For  maintenance.  $43,000. 
Improving  the  Duluth-Superior  Harbor.  Minnesota  and  Wis- 
consin. $180,000.  Indiana  Harbor.  Indiana:  Continuing  im- 
provement and  for  maintenance,  $400,000.  Harbor  at  Chicago, 
111.:  Continuing  improvement,  by  the  construction  of  a  break- 
water to  form  an  outer  harbor,  $714,300.  Harbor  at  Calumet, 
Til.:  For  maintenance,  $25,000.  Chicago  River.  Illinois:  For 
maintenance,  $30,000.  Illinois  River.  Illinois:  Continuing 
improvement  and  for  maintenance  below  Copperas  Creek. 
S.i^S  000.  Mississippi  River  from  Head  of  Passes  to  the  mouth 
of  the  Ohio  River,  including  salaries,  clerical,  ofRce,  traveling 


and  miscellaneous  expenses  of  the  Mississippi  River  Commis- 
sion: Continuing  improvement  with  a  view  to  securing  a 
permanent  channel  depth  of  ft  ft.,  $e,000.000.  Mississippi  River 
from  the  mouth  of  the  Ohio  River  to  and  including  the  mouth 
of  the  Mis.souri  ftiver:  Continuing  improvement  and  for  main- 
tenance. $350,000.  Mississippi  liiver  from  the  mouth  of  the 
Missouri  River  to  Minneapolis,  Minn.:  Continuing  improve- 
ment and  for  maintenance.  $1,500,000.  Mississippi  River  from 
St.  I'aul  to  Minneapolis,  Minn.:  Completing  Improvement,  $170.- 
000.  Mississippi  and  Leech  itivers.  Minnesota:  Continuing  im- 
provement. $60,000.  Missouri  River:  Continuing  Improvement 
and  maintenance,  with  a  view  to  securing  a  iiermanent  6-ft. 
channel  between  Kan.sas  City  and  the  mouth  of  the  river, 
$1,500,000.  Missouri  River:  For  Improvement  and  maintenance 
from  Kansas  City  to  Sioux  City,  $200,000,  $100,000,  or  so  much 
thereof  as  may  be  necessar.v  for  bank  revetment  work  or 
other  improvement  at  or  near  the  city  of  Vermilion,  Clay 
County,  .South  Dakota.  Missouri  River  at  Saint  Joseph.  Miss.: 
For  improvement,  $75,000.  Colorado  River,  Arizona:  For 
Improvement  and  maintenance  by  the  repair,  enlargement 
and  protection  of  the  Government  levee  on  the  Gila  River 
near  its  junction  with  the  Colorado  River  at  Yuma,  $28,000. 
For  the  building  of  a  diverting  dam  in  the  Los  Angeles  and 
Long  Beach  Harbors.  California,  and  their  tributary  waters, 
$l.o,s0.000.  Los  Angeles  Harbor,  California:  For  maintenance. 
$75,000.  San  Diego  Harbor.  California:  For  improvement 
and  maintenance  $220,000.  Harbor  at  Oakland.  California: 
(Continuing  improvement  and  for  ma.'ntenance.  $100,500.  San 
Pal)lo  Bay.  California:  For  maintenance.  $105,500.  Humboldt 
Harbor  and  Ba.\-,  California:  Continuing  improvement  and  for 
maintenance.  $450,000.  Petaluma  Creek  and  Napa  River.  Cali- 
fornia: For  maintenance,  $30,500.  .Sacramento  and  Feather 
Rivers  California:  Continuing  improvement  and  for  mainte- 
nance, including  above  Sacramento  to  Ited  Bluff,  $115,000. 
Sacramento  and  Feather  Rivers,  California:  Continuing  im- 
provement. $75,000.  Harbor  at  Coos  Bav,  Ore.:  Continuing 
improvements.  $75,000.  Harbor  at  Coos  Bay.  Oregon:  Contin- 
uing improvement  and  for  maintenance  of  the  channels  in 
Coos  Bay,  $70,000.  Tillamook  Bay  and  Bar,  Oregon;  For 
maintenance  of  the  channel  from  Bav  Citv  to  Tillamook, 
City.  $5,000.  Snake  River,  Oregon,  Washington  and  Idaho: 
Continuing  improvement  and  for  maintenance  from  the  mouth 
to  IMttsburg  Landing,  Idaho.  $25,000.  Columbia  River  and 
tributaries  above  Celilo  Falls  to  the  mouth  of  the  Snake 
River,  Oregon  and  Washington:  Completing  improvement  and 
for  maintenance,  $38,000.  Willamette  and  Yamhill  Rivers. 
Oregon:  Continuing  improvement  and  for  maintenance  of 
Willamette  River  above  Portland  and  of  Yamhill  River. 
$47,000.  Columbia  and  Lower  Willamette  Rivers  below  Van- 
couver, Washington,  and  Portland.  Ore.:  Continuing  improve- 
ment and  for  maintenance,  $3fiO,000.  Mouth  of  Columbia 
River,  Oregon  and  Washington:  Continuing  improvement  and 
for  maintenance.  $1,200,000.  Grays  Harbor  and  Chehalis 
River,  Washington;  For  maintenance  of  improvement  of  inner 
portion  of  Grays  Harbor  and  of  Chehalis  River  up  to  Monte- 
sano,  $30,000.  Willapa  Harbor  and  River.  Washington,  $100.- 
000.  Waterway  connecting  Puget  Sound  with  Lakes  Union 
and  Washington.  Washington:  Continuing  improvement, 
$348,000.  Grays  River.  Washington:  For  maintenance.  $500. 
Harbor  at  Honolulu,  Hawaii:  Continuing  improvement  and 
for  maintenance.  $106,800.  Construction  of  the  west  break- 
water, Kahului  Harbor.  $100,000.  Sec.  2.  That  for  examinations, 
surveys,  and  contingencies  for  rivers  and  harbors  for  which 
there  may  lie  no  special  appropriation,  the  sum  of  $350,000 
is  hereby  appropriated.  That  the  sum  of  $200,000  be.  and  is 
hereby,  appropriated,  to  be  paid  out  of  any  money  in  the 
Treasury  not  otherwise  appropriated,  to  be  made  immediately 
available  and  to  be  expended  under  the  direction  of  the  Secre- 
tary of  War  and  the  supervision  of  the  Chief  of  Engineers, 
for  the  improvement  of  Weymouth  Fore  River,  Massachusetts, 
and  the  removal  of  the  small  shoal  south  of  the  west  end  of 
Peddocks  Island,  in  accordance  with  the  report  submitted  in 
Senate  Committee  Document  No.  13,  Sixty-third  Congress, 
third  session. 

N.  "V..  lVe>v  "i'ork — Rlower.s — Bids  will  be  received  by  Bu- 
reau of  Supplies  and  Accounts.  Navy  Dept.,  Washington,"  D.  C. 
for  furnishing  and  delivery  at  Navv  Yard,  New  "York,  under 
Schedule  9723,   three   120  V.   D.  C.  blowers. 

N.  Y.,  New  I'ork — Paving — Bids  will  be  received  by  F.  R. 
Harris,  Ch,  of  Bureau  of  Yards  and  Docks.  Navy  Dept.,  Wash- 
ington, D.  C.  until  11  a.m..  June  17,  for  wood  block  paving  at 
Navy  Yard,  New  York.     Noted  May  18. 

N.  J.,  Faterson — Conduits  and  Wiring — Bids  will  be  re- 
ceived by  James  A.  "Wetmore,  Act.  Superv..  Arch.,  Treasury 
Dept.,  Washington,  D.  C.  until  3  p.m.,  June  23,  for  conduit  ami 
wiring   system,   etc.,   in  U.   S.   post  office  at  Paterson. 

Peiin.,   Beaver   FallH — Post   OfTiee — U.   S.   Government   plans 

to  construct  post  odice  at  Beaver  Falls. 

D.  C,  AVaMhiiigton — Dredging — Bids  will  be  received  by 
Bureau  of  Yards  and  Docks.  Navy  Dept.,  Washington,  D.  C. 
until  11  a.m..  .Tune  24.  for  10,000  cu.yd.  dredging  at  Navy  Yard. 
Washington.     Noted  June  1. 

D.  C  AVashingfon — Water  Meters — Bids  will  be  received 
by  Commissioners  of  District  of  Columliia.  Room  509.  Dis- 
trict Bldg.,  until  2  p.m.,  June  23.  for  furnishing  and  deliver- 
ing f.o.b.  cars  7,000  5-in.  water  meters  for  use  in  Water  De- 
partment. 

Xa„  yoTtolk — Dredging — Buildings — Bids  will  be  received 
by  F.  R.  Harris.  Ch.  of  Bureau  of  Yards  and  Docks.  Navy 
Dept.,  Washington.  D.  C.  until  11  a.m.,  June  24,  for  buildings 
at  Navy  Yard,  Norfolk.     Noted  May  4  and  IS. 

S.  C  Charleston — Blowers — Bids  will  be  received  by  Bu- 
reau of  Supplies  and  Accounts.  Navy  Dept..  Washington.  D.  C 
for  furnishing  and  delivering  at  Navy  Yard.  Charleston,  under 
Schedule    9718,    4    sets   of   steam    turbine   driven    blowers. 

MiHN..  Viokslmrg — T^evee  Work — Bids  will  be  receivd  "oy 
Third  Mississippi  River  District.  Box  404.  Vicksburg.  until  11 
a.m.,  June  10,  for  approximately  243,000  cu.yd.  new  levee 
work. 

liB.,  New  Orleans — Stone — Bids  will  be  received  at  U.  S. 
Engineer  Office,  Custom  House,  New  Orleans,  until  11  a.m., 
June  20,  for  furnishing  and  delivering  st  >ne  for  South  and 
Southwest   Passes,   Mississippi   River. 
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I. II..  !\iiM  Orlrniin  -Wlllou  h— IIIiIn  will  l>«  ioi-oIvimI  lit  II.  H. 
ICmkIiii'im-  imIIi'i'.  CiihIoiii  IIoiihi-,  N'<'\v  oi'Ii'Iiiim.  iiiiiII  11  u.tn.. 
Jtiiii-  :'0,  r<ir  riinilHhliiK  uml  ili'llvi'i'liiK  wIMowh  for  South 
mill    SoutliwiNl     riiNMi'H,    MIxMlMHlppI     Klvrr. 

tlhtu,  Aknin  — PoNt  OtlU-c — V.  S.  OnviTiiniiMil  iilunn  to  oon- 
Nliiii'l  iioHl  oltU'K  lit  ICiiMt  Markot  niiil  IToHiH'ct  8t.  Uatl- 
iiuiii-ii  I'liHt.  ;  iiio.odo. 

I««ii.  I''iilrllflil  -I^OHl  OI!U-(« — V.  a.  CJoviMiiiuont  pliiriM  to 
i-oiiMiiKl    |M..si   Mitl.'i-   at    I'^iiitli'ld.      RHtlmatoil   cohI.    $r>n.O(Kl. 

Iimii.  ^Iiii|ii»kr<ii  -r«Ht  (Mlli'o — V.  H.  Oovf iiiincnt  will  con- 
.MtriK'i     |iosi    uilU'x    III     .Miii|Uoki>la.       lOHtlinaloil    c-oHt.    t2'l,nOO. 

\rh.,  Wntioo — I'liMl   otilri' — V.  S.  OovcrnnuTit   plans  to  i-on- 

Htllll'l      pONi      oMIc'c     III      WllllOO. 

Tf%„  l<'«.  ItliMM  liiiillo  Stiitliin  ItldM  will  he  recelvod  nt 
oltli'i'  of  lii'piii  i.iiiMrti'iiimNli'i'.  I';i  I'liHO,  until  11  a.m.,  Juno  1'), 
r<>i     rniiiK-    iinil.i    Mini  Ion    at    I'M.    I!II.mh. 

'I'rx.,  (iiilvcMloii  ItiilldliiK'N  IIIiIh  will  lio  rooclvi'il  by  LIrIiI- 
lii>UMt«  InHpci'tor.  Now  OrloanH,  \m.,  until  2  p.m.,  June  IB.  for  2 
ki'opfi'H  ilwi'lllnKH  at  llnllvar  I'olnt  UkIu  Station,  oppo.Hllo 
GalvoHton. 

<oli>.,  IliirniiKM — I'oHt  OlIIco— lililH  lecilveil  Mii.v  IS  for  IT.  H. 
po.sl  iitllii'  Ml  l>uiiinKi>  ro,lf<'ti'il  on  account  of  change  of  pl.ins 
roi-   buildlUK.      New    lild.M   will   noon   l«o   received.      Noted  June    1. 

I'«nb,  !•'«.  DiniicUu)  HuildlnKS— IlidH  will  be  received  at 
olllce  of  CoiiHtiuctlnn  Qiiiirl erniasler.  Kt.  PoUKlas.  until  10:30 
a. in..  June  Kl.  for  two  douMe  .setw  of  noncommlBMioned  olllceis' 
quarters. 

WnHh..  Viin>H>iiv«'r — Post  Olllce — llids  will  be  received  by 
James  A.  Wet  more,  Act.  Superv.  Arch..  Treasury  Pept.,  Wash- 
InRton.  n.  C,  until  2  p.m..  July  14,  for  U.  S.  post  otllce  at 
Vancouver. 

Ore.,  K«.  StrvriiM — ItulldlnR.s — nids  will  be  received  by  Con- 
structing Quartermaster,  Kt.  Stevens,  until  2  p.m.,  June  Iti. 
for  1  .set  of  otiicers  quarters.  , 

I*nniiiiin-Miscell;uunnis  and  Metal  Supplies — Rids  will  be 
received  liv  MaJ.  10.  I.  Ifrown.  (Ten.  Pur.  Olllccr,  Panama  Canal, 
WasbiiiKton.  I).  C,  until  10:;!0  a.m..  June  16,  for  furnish- 
ing miscellaneous  and  metal   supplies. 

Pannnin' — Miscellaneous  and  Metal  Supplies — Bids  will  be 
received  by  MaJ.  K.  1.  Brown,  (icn.  Pur.  Oftlcer,  Panama  Canal. 
Washington.  I>.  C  until  li>::!0  a.m.,  June  26,  for  furnishinpr 
miscellaneous  and  metal  supplies. 

Pannnin — Miscellaneous  Supplies — Bids  will  be  received  by 
Maj.  E.  I.  Brown,  (Jen.  Pur.  Officer,  Panama  Canal,  Washinpr- 
ton,  D.  C,  until  10:30  a.m.,  June  28,  for  furnishing  miscel- 
laneous supplies. 

Hawaii,  IVarl  Ilnrlior — Scale — Bids  will  be  received  bv  P. 
R.  Harris.  Cli.  of  Bureau  of  Yards  and  Docks.  Navy  Def-t  . 
Washington.  D.  C,  until  11  a.m..  July  1.  for  furnishing  and 
installiuK  railway  track  scale  of  100,000  lb.  weighing  capac- 
ity at  Naval  Station,  Pearl  Harbor. 

Bids  In  and  Contracts  Awarded 

N.  Y..  New  York — Borings — Contract  for  making  borings  in 
connection  with  proposed  drv  dock  at  Navv  Yard  awardsd  to 
UNITED  CORE  DRILLINO  CO.,  116  Park  Ave.,  New  York,  at 
$1.25  per  ft.  for  wash  borings  and  $2.50  for  core  borings. 
Noted  May  25  and  June  1. 

N.  Y..  New  York — Fire  Control  Station — -Lowest  bids  re- 
ceived May  2.5  for  flre  control  station  and  accessories  in  new 
Sth  Coast  Defense  Annor.v  were  as  follows:  .1  M.  Knopp.  544 
West  43rd  St..  New  York.  $9,159;  Bernard  Knopp,  431  Wast 
41st  St.,  New  Y<irk.  $10,420;  Thomas  Dwyer,  216th  St.  and 
Broadway,    New    York.    $11,586.      Noted   May   18. 

Penn.,  Philndelphin — Borings — Contract  for  borings  at 
Navv  Yard.  Philadelphia,  awarded  to  ARTESIAN  WELL 
DRILLING  CO.,  Real  Estate  Trust  Bldg.,  Philadelphia,  at  57c. 
Noted  May   25  and  June  1. 

D.  C,  'WasliliiBton — Buildings — Bids  were  received  Ma.v  2" 
for.  buildings  at  ^Veste^n  Navajo  Indian  School,  Ariz.,  (a)  2 
stone  cottages,  (b)  employees'  mess  building,  (c)  addition 
to  school,  (d)  remodeling  mes.'s  building,  (e)  addition  to  stone 
boiler  house,  (f)  stone  gas  house  as  follows:  T.  W.  Hall.  Far- 
mington.  N.  M..  (a)  $7,940.  (b)  $S.780,  (c)  $15,630,  (d)  $1,680, 
(e)  $1,200,  (f)  $1.28(1;  Horton  Smith.  Des  Moines,  Iowa  (a) 
$9,789,  (b)  $11,296.  (c)  $21,433.  (d)  $698.  (e)  $2,049,  (f)  $1,566; 
W.  D.  Lovell,  Minneapolis,  Minn.,  (a)  $10,625,  (b)  $12,586,  (c.i 
$21,898;     (d)    $693,     (e)    $1,788,     (f)    $1,648. 

D.  C,  AVasliiiiicrton — Riprap — Contract  for  furnishing  and 
placing  riprap  on  seawall  foundation  and  furnishing  and  de- 
livering building  stone.  Anacostia  River,  awarded  to  CO- 
LUMBIA GRANITE  AND  DREDGING  CO.,  Washington,  D.  C, 
at  $9,600.     Noted  May  4. 

D.  C„  'WashinKtoii — Sewers — Lowest  bids  received  May  31 
for  (1)  Section  No.  6  Sewer,  (2)  17th  St.  Trunk  Sewer,  (a) 
excavation,  (b)  concrete  masonry  B,  (b-1)  concretemasonry 
E,  (c)  vitrified  brick  masonry,  (d)  sewer  brick  masonry,  were 
as  follows:  George  Hvman.  Washington,  (1-a)  $1.50.  (1-b) 
$9,  (1-c)  $25,  (1-d)  $14,  (2-a)  85c.,  (2-b)  $6,  (2-c)  $20,  (2-d) 
$14;  William  F.  Cush.  Washington,  (1-a)  $1.18,  (1-b)  $7.25, 
(1-c)  $23,  (1-d)  $13;  Warren  F.  Brenizer  Co.,  Washington, 
(1-a)  $1.25,  (1-b)  $6.90,  (1-c)  $22,  (1-d)  $15,  (2-a)  70c.,  (2-b) 
$6.75.  (2-c)  $21,  (2-d)  $12;  L.  M.  Johnston,  Arlington.  Va., 
(2-a)  71c.,  (2-b)  $6.85,  (2-c)  $19.75,  (2-d)  $12.50.  Noted 
May   25. 

Penn.,  Philadelphia — Dredging — Bids  were  received  June 
3  for  dredging  at  Navy  Yard,  Philadelphia  as  follows:  (a) 
134.000  cu.vd.  for  entrance  to  reserve  basin,  (b)  33,611  cu.yd. 
at  Piers  4  and  5.  (c)  11.352  cu.yd.  at  Piers  2  and  3;  Maryland 
Dredging  and  Contracting  Co..  Baltimore.  Md.,  (a)  $22,550; 
(b)  $9,050;  (c)  $4,600;  American  Dredging  Co.,  Philadelphia, 
Penn.,    (a)   $21,400;    (b)   $8,400;    (c)   $3,565.     Noted  May  25. 

Ya.,  Majjotha — Coast  Guard  Station — Lowest  bids  received 
May  31  for  coast  guard  station  and  accessories  at  Smith 
Island  Coast  Guard  Station.  Magotha,  were  as  follows:  E. 
Hart,  Norfolk,  $9,445;  Alexander  Weston,  Hampton,  $9,940; 
Newport  Contracting  and  Engineering  Co.,  Newport  News, 
$9,700.      Noted    May    11. 


%.  «'.,  llarkerM  iMlniiil  — CoaNt  (luard  .SInlion  —  LowcHt  bidn 
received  .lime  2  for  couhI  KUard  Htiitlon  anil  iicecHHorleH  at 
Ciipi-  Lookout,  llarkeiH  IhIiukI,  were  iih  followH:  W.  J.  (i. 
Shull.  Miaurorl,  nt  $S,991;  A.  J.  ItobblnH,  Southport,  at  $10,- 
234;    i;.    Hart.   Norfolk,    Vii.,  at   $10,585.     Noted   May   25. 

IV.  «■„  llii<<<>rnH^CoiiHt  Cuurd  Station-  Lowest  IiIiIh  received 
June  I  lor  coiiHt  »tiiiird  Htalion  and  accCHHorieH  at  llatleriiH  In- 
let, iieriicoke  iHlaiid  were  as  follows:  A.  IturrUH.  IlattcriiH, 
at  $s.!i44;  C.  P.  (iriiy,  Itiixlon,  at  $9,740;  A.  J.  Ilobbins,  South- 
port.    Ml    $10,486.      Noted    .May    IS. 

Mich.,  rrnnkforl— CoiiHl  Guard  Station— Contract  for  coaHt 
RUiiid  Htatlon  and  ai'ceHHoriCH  at  Point  HetHle,  Frankfort, 
awarded  to  NELSON  &  MEYHEN.  MuHkOKon.  at  $12,472.  Noted 
May    I  I    and  Juno   1. 

ill..  «'hlfB«:o--I)redglnK — Fltz  .SImonH  Ai  Connell  Dredge  and 
Dock  Co..  Otis  P.ldg..  Chicago,  at  17.5c.  pi'r  cu.vd..  Hiibinitted 
lowcHl    hid    for   dredging    in    t-'alumet    Uiviii-.      Noted    May    4. 

Wyo.,  !•'*.  I.nnimir — Itecliiinat  Ion — IfidH  were  recclveil  May 
22  for  2  tunnels  and  conc'rele  lining  of  caniil  approaches  to 
tunnels  of  Ft.  Laramie  Canal.  North  Platte  Irrigation  Project, 
iiH  follows:  MacArthur  Bros,  ('o..  New  York,  N.  Y.,  $242  0.i2- 
IteynoldH-Rly  Construction  Co..  Springvllle.  Utah,  $245,877; 
WinHlon   llroH.  Co.,   Minneapolis,  Minn.,  $255,726.     Noted  Apr.  27. 

Ark.,  'i'exarknna  Heating  System—  Lowest  bids  received 
May  31  for  heating  system  In  U.  S.  iiost  olllce  and  courthouse 
at  Texarkaii.-i  were  as  follows:  T.  F.  Dalev,  Texarkana,  i3,- 
700;  WilliMin  Wilby.  Selma.  Ala.,  $4,393;  Sodemann  Heating 
and    Power  Co.,   St.   Louis,   Mo.,   $4,SS7.     Noted   May   25. 

Okin,,  Okialioma — Post  Office — Bids  were  received  June  1 
for  remodeling  U.  S.  post  office  at  Oklahoma  as  follows: 
Dieter  &  Wenzel  Construction  Co.,  Wichita,  Kan..  $240,800; 
William  H.  Maxwell,  Lakeside,  Wash.,  $241,800;  Algernon  Blair, 
Montgomery,   Ala.,   $243,000.     Noted   Apr.   6  and   May   11. 

«olo,.  Denver — Cement — Lowest  bids  received  Mav  25  for 
furnishing  U.  S.  Reclamation  Service  with  115,000  bbl.  port- 
land  cement  were  as  follows:  Colorado  Portland  Cement  Co., 
Portland.  $1.40;  United  States  Portland  Cement  Co.,  Concrete. 
$1.47;  Dewey  Portland  Cement  Co.,  Dewey,  Okla.,  $1.50.  Noted 
May    11. 

Idaho,  Boinc — Post  Office — Lowest  bids  received  May  31  on 
supplementary  opening  for  U.  S.  post  office  at  Boise  were  as 
follows:  Welch  Bros.  &  Hannaman,  Kalispell,  Mont.,  $41,647; 
A.  S.  Whitemay.  Boise,  $42,999;  A.  C.  Campbell,  Salt  Lake 
City,  Utah,  $43,865.     Noted  Dec.   9  and   May  11. 

Ariz.,  Ft.  Hunohuen — Buildings — Contract  for  9  buildings 
at  Ft.  Huachuca  awarded  to  KELLEY  &  BEAHLS,  Leaven- 
worth.   Kan.,    at    $91,000.      Noted    Apr.    20. 

>VaNh..  Wenatehee — -Post  Office — -Contract  for  U.  S.  post 
office  at  Wenatehee  awarded  to  BIRD  &  HOBSON,  Wenatehee, 
at  $76,618.     Noted  June  1. 

Hawaii,  Honolulu — Wharf — All  bids  received  May  1  for  re- 
constructing wharf  at  Honolulu  rejected.     Noted  May  23. 

CANALS,  DITCHES  AND  IRRIGATION 
Proposed  Work 

Inil.,  Winamac — Ditch — Bids  will  be  received  until  June  16 
by  C.  E.  Paul,  Constr.  Comr.,  for  A.  M.  Leach  Ditch 

HI.,   Channahon — Dam — Plans   prepared   for  dam   for  Canal 

Commissioners. 

Iowa,  Emmetsburg — Drainage — Palo  Alto  Co.  plans  drain- 
age ditch.  22  mi.  long,  to  drain  about  22,000  acres.  Esti- 
mated  cost,    $135,000. 

Iowa,  Muscatine — Levee — Election  will  soon  be  held  in 
Drury  Drain  District  to  vote  on  $64,000  bonds  for  reconstruct- 
ing   levee. 

Iowa,  Villi.soa — Reclamation — Adams  &  Montgomery  Co.  su- 
pervising plans  to  straighten  Nodaway  River  to  reclaim  13,- 
000  acres.     Estimated  cost,  $13,000.     Noted  Aug.  5. 

Minn.,  Morris — Ditch — Bids  will  be  received  until  2  p.m., 
June  16.  bv  C.  E.  Wolthan.  Countv  Audr.,  Morris,  for  County 
Ditch  No.   23.     Estimated   cost.   $13,778. 

Minn.,  Morri.s — Ditch — Bids  will  be  received  until  10  a.m., 
June  16.  bv  C.  R.  Wollthan,  Countv  Audr.,  Morris,  for  County 
Ditch  No.   24.     Estimated   cost,   $4,202. 

Minn.,  St.  Cloud — Dredging — Plans  being  considered  for 
dredging  Sauk  River  from  St.  Martin  to  Cold  Spring.  S.  S. 
Chute,   St.   Cloud,   County   Engr. 

Minn.,  Worthington — Drainage — Bonds  for  $37,500  sold  for 
County    Drain    No.    12.      G.    Swanberg,    Worthington,    County 

Audr. 

Mo.,  Randolph — Levee — Bids  will  be  received  about  June 
20  for  levee  on  north  banks  of  Missouri  River.  10.78  mi.  long, 
for  Birmingham  Drainage  District.  Estimated  cost,  $350,000. 
Brooks  &  Jacoby,  512  Shukert  Bldg.,  Engr. 

Ark.,  Helena — Drainage — Elliott  &  Harman  Engineering 
Co.,  Peoria,  111.,  and  C.  B.  Bailey,  Wynne,  are  engineers  for 
drainage    project,    125,000    acres.      Estimated    cost,    $2,000,000. 

Tex.,  El  Campo — Irrigation  Pumping  Plant — J.  E.  Wilson 
plans    irrigation    pumping   plant   at   Valley   Creek. 

Tex.,  Winters — Irrigation  Pumping  Plant — J.  M.  Wells 
plans   irrigation   pumping  plant  at  Valley  Cree. 

Okla.,  .\toka — Drainage — Press  reports  state  Commission- 
ers of  Boggy  River  Drainage  District  plan  to  straighten  and 
clear  channel  of  Boggy  River  a  distance  of  100  mi.  E.  A. 
Newman,  Secy. 

Utah,  Castle  Dale — Irrigation  —  Delphin  M.  Delmas,  Los 
Angeles,  Calif.,  interested  in  irrigation  project  at  Castle 
Dale.     Estimated  cost,   $1,000,000. 

Nev.,  Keno — Irrigation — Contract  will  soon  be  awarded  for 
irrigation  system  to  irrigate  about  160,00  acres  in  Honey 
Lake  Valley.  Estimated  cost,  $1,900,000.  Carl  Young,  inter- 
ested.     Noted   June   1. 

-\riz.,  Preseott — Irrigation  Dam — Citizens  plan  dam  in 
Hell's  Cafion  to  irrigate  6,000  acres.     Estimated  cost,  $100,000. 
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Ore.,  Oretown — Dike — Bids  will  be  received  until  June  15 
i)y  L-  J.  Rtdberg,  Secy.  Little  Nestucca  DrainaKc  District, 
for  (like. 

Calif.,  Rivlivale — Drainage — Citizens  voted  $150,000  bonds 
for  (Irainape  .s,\st<in  for  Richvale  Drainage  District,  p'rank 
Robinson.    Kngr.      Noted    Dec.    9. 

Calif.,  SalinaH — Reclamation — Citizens  plan  to  form  reclam- 
ation district  to  reclaim  about  4,000  acres  of  swamp  land. 
Estimated  cost,  $65,000.  L.  G.  Hare  and  C.  F.  Lacey,  in- 
terested. 

Bids  in  and  Contracts  Awarded 

N.  Y.,  .Vlliaiiy — Harge  Canal  Work — Bids  n-ceived  Mav  23 
for  constructing  substructure,  superstructure  and  approaches 
of  highway  bridge  over  Hudson  River  at  Northumberland, 
under  Contiact  No.  128  as  follows:  Holler  &  Shepard,  E  &  R 
Bldg..  Rochester,  at  $76,486;  Trov  Public  Works,  [Jtica,  at 
$78,826:  Great  Lakes  Dredge  and  Dock  Co.,  Albany,  at  $79,748. 
Noted    May    4. 

\'.  Y.,  Albany — Barge  Canal  Work — Bids  received  May  23 
for  substructure,  superstructure  and  ajiproaches  of  Freeman's 
Bridge  over  Mohawk  River  near  Schenectady  at  alxiut  Barge 
Canal  Center  line  Station  1198-93,  Contract  No.  129  as  follows: 
Foundation  Co.,  233  Broadway,  New  York,  $87,390;  Frank  L. 
Cohen.  Buffalo,  $89,451;  Charles  Fath  Co.,  Cleveland,  Ohio. 
$97,839.      Noted    May    4. 

:»!<!.,  linltimore — Reclamation — Contract  for  reclaiming 
about  400.000  yd.  of  water  front  and  dredging  100-ft.  chan- 
nel awarded  to  MARYLAND  DREDGING  AND  CONTRACTING 
CO.,    1515    Fidelity    Bldg.,    Baltimore. 

Wis.,  Kaoine — Drainage — Commissioners  of  Root  River 
Drainage  District  awarded  contract  for  ditches  to  COLR 
BROS.,  Napponee,  Tnd.,  at  9.8c.  for  228,000  cu.vd.,  and  at  12.25c. 
for  130,500  cu.yd.   excavation.     Noted   Dec.   9  and   May   4. 

Iowa,  .\lK'ona — Drainage — Contract  for  ditches  and  drains 
in  Drainage  District  No.  126  awarded  to  J.  S.  JENSEN,  Rut- 
land,  at   $22,485.     Noted   May   4. 

Iowa.  Clarion — Drainage — Bids  received  by  Wright  and 
Hamilton  Counties  for  drainage  work  in  Joint  Districts  Nos. 
133  and  138   rejected. 

Iowa.  LoKan — Ditch — Contract  for  Crane  Ditch  outlet 
awarded  to  M.ANN-REISB  CONSTRUCTION  CO.  Estimated 
cost,    $8,000.      Noted    May    4. 

Iowa,  Logan — Drainage — Contract  for  Modale  Drainage 
District  awarded  to  HAWKEYE  CONSTRUCTION  CO.,  Web- 
ster. 

Iowa,  MaHon  City — Drainage — Contract  for  drainage  work 
in  District  No.  35.  Cerro  Gorde  County,  awarded  to  WIL- 
LIAM H.   ANDERSON  &  CO.,   Clear  Lake,   at   $25,500. 

Iowa,  OHkalooNa — Drainage — Contract  for  Sections  1,  2  and 
3  of  South  Skunk  Drainage  Ditch  in  South  Skunk  River 
Drainage  District  No.  3  awarded  to  LANA  CONSTRUCTION 
CO.,  Council  Bluffs,   at  $70,000.     Noted   May  11  and   25. 

loiva.    Sibley — Drainage — Contract    for    Drainage    Ditch    No. 

27  awarded    to   GRAETTIXGKR   TTLE    WORKS,    at    $15,968. 
Iowa,   Sibley- — Drainage — Contract    for   Drainage   Ditch    No. 

28  awarded   to  SIBLEY   CEMENT   CO.,   at   $21,967. 

Colo.,  Olney  Springx — Irrigation — Contract  awarded  to  MIS- 
HOU  &  MILLARD,  Pueblo,  for  work  on  irrigation  canals, 
reservoirs  and  laterals  on  Cudahy  ranch  about  12  mi.  south 
Of    Olney    Springs.      Estimated    cost,    $30,000. 

Wanh.,  Wenatchee — Reclamation — All  bids  received  May  23 
by  Wenatchee  Reclamation  District  manufacture  and  laying, 
complete,  reinforced-concrcte  pipe,  etc.,  rejected.  W.  T. 
Knapp,   Secy.     Noted   May    4. 

MISCELLANEOUS 
Proposed  Work 

Mans.,  Boston — Pipe — Bids  will  be  received  until  1:30  p.m., 
June  9,  by  Metropolitan  Water  and  Sewerage  Board,  1  Ash- 
burton  PI.,  for  410  tons  of  16-in.  pipe,  8  tons  of  12-in.  and 
16-in.  special  castings  to  be  delivered  at  Arlington  Heiglits 
Station,  100  tons  of  12-in.  pipe,  20  tons  of  12-in.  flexible- 
jointed  pipe,  8  ton  of  12-in.  and  20-in.  special  castings  to  be 
delivered  at  Clarendon  Hills  Station,  75  tons  of  20,  24,  30, 
36-  and  4S-in.  special  castings  to  be  delivered  at  Brookline 
Station.     William    E.    Foss,    Ch.    Engr.    of   Water-Works. 

Conn.,  Hartford — Fire-Alarm  System — Board  of  Fire  Com- 
missioners contemplates  fire-alarm  system  at  new  headquar- 
ters building. 

Conn.,  Winjlsor — (Official) — Relocation  of  Underpas.s- — Bids 
will  be  received  until  2  p.m.,  June  20,  by  State  Highway  Com- 
missioner, Room  27,  Hartford,  for  relocation  of  underpass 
under  tracks  of  New  York,  New  Haven  &  Hartford  R.R.  C. 
J.  Bennett,  State  Highway  Com.  (See  adv.  June  1  issue.) 
Noted   Dec.   2. 

!V.  Y'.,  >ew  Y'ork — (Borough  of  Manhattan)  —  (Official)  — 
Cables — Bids  will  he  received  until  10:30  a.m.,  June  16,  by 
Robert  Adamson,  Fire  Comr.,  11th  floor,  Municipal  Bldg.,  for 
furnishing,  delivering  and  installing  underground  lead  covered 
feeder  cables  in  southwest  and  southeast  sections  of  Borough 
of  Manhattan. 

N.  Y'.,  New  York — (Borough  of  Manhattan)  —  (Official) — 
Pier — Bids  will  be  received  until  noon.  June  15.  bv  R.  A.  C. 
Smith,  Comr.  of  Docks,  Pier  "A",  foot  of  Battery  PI.,  for  re- 
pairing pier  at  foot  of  Battery  PI.,  for  repairing  pier  at  foot 
of  West  55th  St.,  North  River,  and  constructing  freight  shed 
on  pier  and  bulkhead   adjacent,   with   appurtenances. 

N.  Y.,  IVew  York — (Borough  of  Manhattan) — (Official) — 
Stacks — Bids  will  be  received  until  3  p.m.,  June  15.  by  Park 
Board  at  office  of  Department  of  Parks.  Municipal  Bldg.,  for 
special  steel  alcoholic  storage  stacks  for  American  Museum  of 
Natural   History. 

IV.  .1.,  Newark — Playground — Board  of  Recreation  Commis- 
sioners plan  to  extend  playground  work  in  Newark.  V.  Ken- 
neth Brown,   Supt.   of  Recreation. 

N.  J.,  Trenton — Barracks — Bids  will  be  received  by  State 
House  Commission  at  office  of  E.  I.  Edwards.  Comptroller, 
State  House,  until  noon,  June  13,  for  alterations  to  exterior 
and   interior  of  Old  Barracks. 


Penn.,  Krl«- — Flood  Protection — Citv  retained  Farley  Gan- 
nett, Theodore  Seelye  and  Samuel  W.  Flemming,  Jr.,  Con- 
sult. Engr.,  Telegraph  Bldg.,  Harrishurg,  to  prepare  plans  for 
improving  Mill  Creek  to  prevent  floods.  Citizens  voted  $950,- 
000   bonds   for   project.      Noted  Apr.   6  and   June   1. 

Penn.,  I'bllndelphiu — Elimination  of  Grade  Crossings — Bids 
will  be  received  until  11  a.m.,  June  15,  bv  A.  C.  Shand.  Ch. 
Engr..  for  Contract  No.  4,  grading,  masohrv  and  appurten- 
ant work  for  changing  grade  of  tracks  from  r)oint  south  of 
Gravers  Lane  to  Chestnut  Hill  Station,  an(l  constructing 
bridges  on  line  of  Highland  and  Seminole  Ave.  and  Hartwell 
Ave.  for  Pennsylvania  R.R. 

A  11^*'!}""  **''"»«l*'Pl»'n — Piers — Plans  prepared  for  improving 
Allegheny  Ave.  pier,  constructing  piers  at  Cherry,  Kenil- 
J^orth  and  Jackson  St.  Estimated  cost  between  $3,500,000  and 
$4,000,000.     A.   Webster,   Dir.   of  Wharves,   Docks   and   Ferries. 

Penn.,  Phllailelphla — Speedway — Philadelphia  Motor  Speed- 
way   Association.    Land    Title    Bldg.,    plans    2-mi.    speedway. 

Penn.,  PittHhurgh — Sprinkler  Systems — Bids  will  be  re- 
ceived until  3  p.m.,  June  15.  by  George  W.  Gerwig.  Secv,  Bd.  of 
Education.  1326  Fulton  Bldg.,  Pittsburgh,  for  furnishing  and 
installing   sprinkler   systems   in    21    schotds. 

Ga.,  AuKUHta — Terminals — Savannah  River  Terminal  Co. 
granted  franchise  for  railway  and  terminals,  including  wharf 
and  unloading  station.  Charles  A.  Wickersham,  Savannah, 
interested. 

Pla.,  Milton— Docks — S.  Otis  and  C.  C.  Hooton,  Mulat, 
granted  franchise  for  ferry  from  Milton  to  Mulat  and  will 
build   docks  at  Milton   and   Mulat. 

MiMH..  Klloxi — .Seawall — Press  reports  state  J.  D.  Ferguson, 
Engr.,  Biloxi,  estimated  cost  of  seawall  or  retaining  wall  to 
protect  be.Tch  front  from  hurricanes  in  future  at  $200,000. 
J.  V.  Hagan,  City  Clk.     Noted  Apr.  27. 

UiNM.,  (;reenville — Levee  Work — Bids  will  be  received  until 
.Tune  12  by  Mississippi  Levee  Commissioners  for  500,000  cu.yd. 
of  levee   work.      Noted  Apr.   27. 

Ln..  Luke  Charlen — Wharf — Plans  prepared  for  municipal 
wharf.      Estimated    cost,    $15,000.      E.    L.    Gorham,    City    Engr. 

Tenn.,  Bolivar — Straighten  River — Hardeman  County  plans 
to  straighten  Hatchie  River.  Address  County  Judge",  Boli- 
var. 

Tenn..  Nanhville — Subway — Nashville,  Chattanooga  &  St. 
Louis  Ry.  and  Union  Railway  Co.  contemplates  subway  on 
Lamar  Blvd. 

Ky..  Hickman — Levee  Improvements — City  approved  plans 
of  Nashville.  Chattanooga  &  St.  Louis  Ry.  for  raising  levee 
to  height  of  government  levee.  Hunter  McDonald.  Nashville. 
Tenn.,  Ch.  Engr.     Noted  Mar.  9. 

Ohio,  Cincinnati — Elimination  of  Grade  Crossing — County 
Commissioners  approved  plans  of  Chesapeake  &  Ohio  Railway 
Co.  of  Indiana,  for  elimination  of  grade  crossing  at  Cleves  and 
Warsaw   Pike.      F.   I.   Cabel,   Richmond,  Va.,   Ch.   Engr. 

Ohio,  Cleveland — Elimination  of  Grade  Crossing — Bids  will 
be  received  until  noon,  June  14.  by  Commissioners  of  Pur- 
chases and  Supplies,  Room  511,  City  Hall,  for  reinforced-con- 
erete  bridge  work  for  elimination  of  grade  crossing  at  Union 
Ave.      Robert   Hoffmatf,   City   Engr. 

Ohio.  Kast  Liverpool — Fair  Grounds — Agricultural  and 
Rural  Development  Committee  of  Chamber  of  Commerce  plans 
fair    grounds    at    East    Liverpool.     Estimated    cost,    $50,000. 

Ohio,  lUnnKflpld — -Improving  River — Commissioners  of 
Richland  and  .\shland  Counties  plan  to  improve  Blackford 
River  a  distance  of  14  mi.,  including  straightening,  dredging 
and  constructing  bridges.  Estimated  cost.  $75,000.  William 
Spohn,   Pres.   of   Richland   County  Coinrs,   Mansfield. 

Ohio,  Painesville — Elimination  of  Grade  Crossings — Lake 
County  Commissioners  and  New  York  Central  R.R.  plan  to 
eliminate  grade  crossings  at  North  Ridge  and  Pepoon  Rd. 
Estimated  cost,  $82,500.  G.  C.  Cleveland,  St.  Clair  Ave.  and 
West    3rd   St.,    Cleveland,   Ch.    Engr. 

Ohio,  Sandusky — Subway — Plans  being  prepared  for  sub- 
way at  Camp  St.  for  New  York  Central  R.R.  and  Lake  Erie 
&  Western  R.R.  Estimated  cost,  $200,000,  of  which  citv  will 
pay  $70,000.  G.  C.  Cleveland,  St.  Clair  Ave.  and  W^est  3rd  St.. 
Cleveland,  Ch.  Engr..  New  York  Central  R.R.  J.  K.  Conner. 
Washington  and  Noble  St.,  Indianapolis,  Ind.,  Ch.  Engr.  Lake 
Eric   &  Western   R.R. 

Ohio.  SprinKHeld — Comfort  Station — Plans  being  prepared 
by  Charles  E.  Ashburner,  City  Mgr..  for  comfort  station  in 
Fountain  Sq. 

Ind..  Ft.  Wayne — Dam — William  Breuer,  Chn.  of  committee 
promoting  plan  to  rebuild  Rudisill  Dam  in  St.  Joseph  River 
of  the  Maumee  below  state  bridge  to  back  up  water  sufficient 
to  insure  boating  facilities  in  river  as  far  as  Robison  Park. 
Estimated  cost,  $20,000.     Rotary  Club,  interested. 

Ind..  Kokomo — Flood  Protection — Plans  being  prepared  by 
J.  F.  Bergm.an  for  flood  protection  in  Kokomo.  William 
Mann.  City  Engr.     Estimated  cost,  $40,000. 

Ind..  Shadelnnd — Park — City  plans  park  and  playgrounds  at 

Nelle  and   16th   St.  St.     J.   H.   Mellett.   Mayor. 


Mich..     Fremont — Park- 
Dean,    Benton    Harbor,    for 


-Plans     being     prepared     by     H. 
park    for    city. 


Mirh..  Hillsdale — Track  Elevation — New  York  Central  R.R. 
contemplates  elevation  of  tracks  at  Sherman  St.  and  separa- 
tion of  grades  at  Elizabeth  St.  M.  L.  Reymonds,  Hillsdale, 
Div.  Supt.  G.  C.  Cleveland,  St.  Clair  Ave.  and  West  3rd  St., 
Cleveland,    Ohio,    Ch.    Engr. 

111..  Chicag-o — Dock  Wall  and  Breakwater — Bids  will  be 
received  until  11  a.m..  .Tune  13,  by  Harbor  .and  Subway  Coin- 
mission,  Room  2001.  City  Hall  Square  Bldg.,  for  dock  wall  and 
breakwater  in  Harbor  District  No.  1.  E.  C.  Shankland,  Chn. 
Harbor  and  Subway  Com. 

111..  Lewistown — Dike  Improvements--City  plans  to  im- 
prove Duncan  Dike  by  raising  same  2  ft.  at  north  end  to 
prevent  overflow  by  floods.     E.   F.  Motsinger,  County  Supt. 
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Ii.»vn,    Urn    l»l«ln€>»— I'luk- llnrry    Kraso,    Supt.    of    PaiUs, 

lilaiix   iiiti'K    on   IhImikI    In   Soiilli    Dih  Alolnt-tt. 

>lliiii.,  Ivrrnntin  i'\\n-  \U>\»  will  Ik-  hitIv.mI  until  8  p.m.. 
.lulv  l::.  In  »'  W.  Kxtnini.  Vllliim-  Clk..  for  ^.Iimi  fi,  of  lU - 
in.  liiin  r..n(hill  iilpi'.  10  i.-l.  Htaniliiril  iiomIh,  plpi'  IioiuIh  and 
L'.'lOO    luail    roviM'i-il    calili-N. 

MInu.,  >liiinrn|MilU — Stadium — Frank  T.  Wallace,  I'rcH.  of 
Dranui  Lranuo,  and  J.  A.  Itldwn.v,  of  Park  Mil.,  lnt««ri>nto(l  In 
conHlruetlxn  of  Hiadlum  for  r.M7  i)aK»'ant  In  coUdiratlon  of 
tlftlt'th  iii\iilvt>rMary   of  city. 

!V>b..  Oninhn — Kike — City  plauH  dlko  to  hold  back  I'latte 
Klv<T  tlootlM.  KMtlinatcd  lOHt.  $:;0,000.  John  A.  Hruce,  City 
KnKr. 

Ark..  Ilrlenn— Kev.c— I'hillli>H  founty  planH  Icvpo,  30  ml. 
lon>?.  and  iM.MlallInk'  puinplnn  Htatlnn.  KHtlnialfd  coHt,  JII.OOO,- 
000.      .\ddiis.s    i-ounty    Cli-rk.    lli'liMia. 

Ark,,  \«'«|i«r< — I'aikx — Civic  Inipiovcint'nt  l.canue  planH  to 
convert   2    vacant    lotn   Into   parks   and    playKroundH. 

Trx.,  r.nnU— I.evee— lOlllM  County  Levee  OlHtrlct  No.  3 
plans  to  l.sMue  $110,000  honds  for  levee  to  protect  several 
thousand    acres    of    Trinity    Ulver    Hotloin    land    from    overllow. 

On'.,  I  iiiiiiiun — Port  Improvements — HIds  will  he  received, 
until  N  p.m..  Julv  3.  I.v  .1.  P.  Christie,  Secy.  Port  of  Umpciua, 
Ciardiner,  for  no'rth  Jetty  at  mouth  of  PnipQUa  Klver.  Noted 
Mar.   ir.  anil  .to. 

rnllf..  (iiciimontrn — Flood  Protection — CItlzen.s  voted  $80,- 
000    bonds    for    (lood    protection    in    Cucamonwa    District. 

Cnllf^  Kl  SeKiiiido — Pipe  TJne — Standard  Oil  Co.,  El  Se- 
fiTundo,  plans  pli)e  line  from  ICl  Sepundo  to  Smith  Island  at  San 
Pedro. 

i'aiir..  Kullorton— Storage  Tank— Contract  will  soon  be 
iiwa riled    lor    l'n,0(Ui-Kal.    storage    tank    for    Standard    Oil    Co. 

«luo..  Moiilronl— Head  dates — City  Council  having  plans 
prepared  for  head  Rates  for  I>achine  Canal.  Estimated  cost, 
$U>0.000. 

Out..  WludMor — Docks — Detroit  &  Windsor  Ferry  Co.  plans 
2  docks,  1  at  foot  of  Ouellette  Ave.  and  other  at  foot  of 
Ferry    Ave.      Estimated    cost,    between    $125,000    and    $150,000. 

Bids    In    and    Contracts    Awarded 

MuHH..  no.>iton — (Ollicial) — Seawall,  Grandstand  and  Orad- 
1ns — Citv  awarded  contract  for  seawall.  Rrandstand.  Kradinp 
and  dredKlUK'  to  .T.  C.  COLEMAN  &  SONS  CO.,  1620  Tremont 
St..    Koxbury,    at    $12,1)60. 

X.  v..  Ilrooton — (Offlcial) — Dam — Contract  for  earth  dam. 
with  appurtenances,  on  east  branch  of  Slippery  Rock  awarded 
to  SHIPMAN,  LINCOLN  &  WELCH,  Gowanda,  at  $17,806. 
Noted  May   11  and  25. 

X.  v..  New  York — (Borouph  of  Brooklyn) — (Offlcial) — Sub- 
wav — Contract  for  Route  No.  31,  part  of  Eastern  Parkway 
Rapid  Transit  R.R.  being  Livonia  Ave.  extension,  2-track  ele- 
vated railroad  awarded  to  DENNIS  E.  CONNERS.  64  We.st 
SSth  St.,  Manhattan,  at  $1,376,122.      Noted  May   11  and  June   1. 

N.  Y.,  New  York — (  Boroush  of  Brooklyn)  —  (Offlcial)  — 
Tunnel — Bids  received  for  reinforccd-concrete  tunnel  under 
East  Drive  near  Willink  Entrance,  Prospect  Park  as  follows: 
F.  Gradwohl  EnRineeringr  and  Contracting  Co.,  101  Park  Ave., 
$11,350:  Rosenthal  Engineering  and  Contracting  Co.,  $11,987; 
Alpha    Painting    Corporation,    $13,313. 

N.  Y'.,  New  York — (Borough  of  Manhattan) — (Offlcial)  — 
Station  Fini.<?h — Contract  for  station  finish  on  7  stations, 
Route  No.  5,  of  Seventh  Avenue-Lexington  .\venue  Rapid 
Transit  R.R.  awarded  to  JOHN  B.  ROBERTS,  3  West  29th  St., 
at   $278,182.      Noted  May   4  and  June   1. 

N.  Y'.,  New  Y'ork — (Borough  of  Manhattan) — Station-Finish 
Work — Low  bids  received  June  1  by  Public  Service  Com- 
mission for  First  District.  120  Broadway,  for  station-finish 
work  on  Sections  12  to  15,  inclusive  of  Route  No.  5,  a  part 
of  Seventh  Avenue-Lexington  Avenue  Rapid  Transit  R.R..  in 
Boroughs  of  Manhattan  and  Bronx  as  follows:  A.  W.  King  & 
Co.,  1511  Brvant  Ave..  $316,091:  Thomas  Dwyer,  216th.  St.  and 
Broadway,  $327,031;  John  B.  Roberts  &  Co.,  1  Madison  Ave., 
$334,735.      Noted   Jlay   IS. 

N.  Y'.,  New  York — (Borough  of  Manhattan)  —  (Offlcial) — . 
Subwav — Contract  for  Section  No.  2,  Route  No.  8.  part  of 
Fourteenth  Street-Eastern  Rapid  Transit  R.R.  awarded  to 
DEGNON  CONTRACTING  CO.,  30  East  42nd  St.,  at  $1,972,349. 
Noted  May  11  and  June  1. 

N.  Y^,  New  Y'ork — (Borough  of  Queens) — (Offlcial) — Sta- 
tion Finish — Low  bids  received  May  16  for  elevated  station 
finish  for  N.  Y.  Municipal  Ry.  as  follows:  P.  J.  Carlin  Con- 
struction Co.,  $478,280;  Charles  Meade  &  Co.,  $485,250;  Vulcan 
Railway  and  Construction  Co.,  $504,347. 

Penn.,  Philadelphia — Building — Board  of  Recreation  award- 
ed contract  for  building  at  Shot  Tower  Playgrounds,  Front 
and  Carpenter  St.  to  P.  M.  SAX,  Heed  Bldg.,  at  $21,174.  Noted 
May  11. 

Penn.,  Philadelphia — Swimming  Pool — Contract  for  swim- 
ming pool  at  plavground,  17th  and  Catharine  St.  awarded  to 
R.  P.  BENNIS,  Price  and  Chew  St.  Estimated  cost,  $17,000. 
Noted  May   11. 

Del.,  Wilmlnjjton — Wharf  and  Shed — Wilmington  Steam- 
boat Co.  awarded  contract  for  wharf  and  shed  to  WILLIAM 
D.   HADDOCK  &   CO.,   Wilmington. 

Ga.,  Atlanta — Underpass — Contract  for  underpass  at  South 
Pryor  St.  for  Southern  Ry.  and  city  awarded  to  MUNICIPAL 
ENGINEERING  AND  CONSTRUCTION  CO.,  Empire  Bldg.  Es- 
timated cost,   $7,000.      Noted  Mar.   2  and  May  18. 

Ind.,  Gary — Subway — See   item  under   "Streets  and  Roads." 

Mich.,  Marquette — Breakwater — Contract  for  breakwater 
awarded  to  T.  L.  DUROCHER,  Marquette.  Estimated  cost, 
$300,000. 

Mich.,  Traverse  City — (Official) — Tile — Contract  for  sewer 
die  for  city  during  1916  awarded  to  ARMS  &  COLE,  Tra- 
verse City.     W.  H.   Nash,  City  Clk. 

Wis.,  Milwaukee — Dock — Bids  received  by  Board  of  Public 
Works  for  dock  at  E  St.  south  of  dam  as  follows:  Whitney 
Foundation  and  Engineering  Co.,  at  $9,544;  Arthur  H.  Vogel, 
?11,250;  Edward  H.  Gillen  Co.,  $11,100. 


M".,  KiiiiMUH  <lly—(Omclul)— Subway — MiMHourl    Paclllc   lly. 
will     luillil    subway    under    trackH    at     ISth    .St.     by    day    labor. 
F.    A.     lliiilley.     Hallway    ExchauKO    UldK..    St.    LouIm,    Mo.,    Ch. 
KnKi.      Nol.cl   May  2b. 

'Vex.,  llouMton — Crane — (Contract  for  Htoel  crane  for  Wharf 
No.  I  award. .1  lo  VIRGINIA  BRIDGE  AND  IRON  CO.  EMtl- 
milled    eOMt.     $28,000. 

<iilir.,  Oiikiiiiid  UnderpasH — Board  of  Supervlnors  of  Ala- 
meila  Couiily  awarded  eontiuit  for  unilerjiaHH  undi-r  lijiekH  of 
Soiilbiin  Paiillc  Cd.  In  Pleasanton  Kd.  DiMtrlel  lo  TllCSLAC 
HHiiS.,  110  Jessie  St.,  San  Francisco,  at  $IIl,3S8.  Noted 
May    1  1. 

Cnlir..  San  KrnnolMco — Pier — .State  Board  of  Harbor  Com- 
mlssloni-rs  awarded  contract  for  additioMs  to  Pier  No.  3S  to 
HEALY-TIBUITTS  CON.STHIJCTION  CO.,  Main  and  Market 
St.,   at   $22,133. 

BUILDINGS 
Proposed  Work 


\t.,  Ilniiiilon— nids  will  be  received  until  J>me  15  bv 
Trustees  of  Graded  School  District  for  2-»torv  high  school. 
Kstiniated  <ost,  $50,000.  Elmer  Smith  Rallcv,  33  Cornhlll  St., 
lioslon.    .Mass.,    Arch.      Noted    Apr.    13    and    2t. 

\t.,  Hl.-liford— City  plans  to  construct  2-8tory,  78xll4-ft. 
high   school.      Estimated   cost,    $40,000. 

ItliiMN..  AinherMt — Plans  being  prepared  bv  Putnam  &  Cox. 
Arch.,  6  Hancock  Ave.,  Boston,  for  I'Vaternlty  House  for  Am- 
herst College.     Estimated  cost,   $50,000. 

MiiMM.,  IloMton — Plans  being  prei)ared  by  Kendall  Taylor  & 
Co..  63  Federal  St.,  for  service  building,  emplovees  house  and 
ambulance  station  for  Massachusetts  Homeopathic  Hospital. 
S2    East   (^)ncord    St. 

MiiMN.,  Cambridge — City  sold  .$90,000  bonds  for  hospital. 
L.   M.   Hastings,   City   Engr. 

Conn.,  New  Britain — City  is  having  plans  piepared  for  2- 
story  grade  school  at  Lee,  North  and  Clark  St.  Estimated 
cost,     $125,000. 

N.  Y.,  Albany — Albany  Women's  Club  plans  to  construct 
2-story  clubhouse.  Estimated  cost,  $80,000.  Mrs.  Russell 
Headley,   302    State   St.,   Chn.   of   Bldg.   Com. 

N.  Y.,  Ilion — City  plans  addition  to  North  Side  School.  Es- 
timated  cost.    $48.noo. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Plans  being 
prepared  by  R.  E.  Moss,  126  Liberty  St.,  for  S-story,  46xl20-ft. 
brick   office  building  for  Criukshank   &  Kilpatrick. 

N.  v.,  Pliitt-xburf!: — Bids  will  soon  be  received  by  Puller 
&  Robinson  Co.,  Arch.,  95  State  St.,  Albany,  for  3-story  build- 
ing for  Masonic  Temple  Association,  F.  &  A.  M.  Estimated 
cost.  $50,000.     C.  C.  Merrlheu,  Chn.  of  Bldg.  Com.     Noted  Feb. 

N.  Y.,  New  Y^ork — (Borough  of  Manhattan)  —  (Official)  — 
Plans  being  prepared  by  Harrv  Leslie  Parker,  Arch.,  103 
Park  Ave.,  for  6-story,  25xl00-ft.  loft  building  at  22  East  42nd 
St.   for  Defiance   Manufacturing  Co.,   22   East   41st  St. 

N.  Y.,  Schenectady — (Official) — Plans  being  prepared  bv 
Demers.  Mosley  &  Campaigne,  Arch.,  Troy,  for  4-story,  62x140- 
ft.    temple    for   F.    &   A.    M. 

N.  Y.,  White  Plains — Plans  being  prepared  for  1-  and  2- 
story    church    for    First    Church    of    Christ.      Estimated    cost, 

$40,000. 

N.  J.,  Bayonne — St.  Vincent  De  Paul  Church  plans  pa.ish 
school  and  hall.     Estimated  cost,  $50,000. 

N.  J.,  Kast  Orange — (Official) — Bids  will  be  received  by 
Board  of  Education,  High  School  Bldg.,  Winans  St.,  until 
8:  30  p.m.,  June  19;  for  addition  to  Elmwood  School.  Guil- 
bert  &  Betelle  Co.,  665  Broad  St.,  Newark,  Arch.  Warren 
A.   Clapp,   Secy,   of   Bd.     Noted   Mar.    16.      (See   adv.) 

N,  J.,  Newton^Bonds  for  $75,000  voted  for  high  school. 
Noted    Sept.    23    and    Mar.    23. 

N.  J.,  Paterson — School  Board  plans  to  issue  $75,000  bonds 
for  addition  to  Botony  School  No.  7  and  $125,000  bonds  for  ad- 
dition   to   Clifton   High   School. 

N.  J.,  Penns  Grove — Bids  will  be  received  by  Moffett  & 
Stewart,  Arch.,  30  North  3rd  St..  Camden,  until  June  15,  for 
2-story  high  school  for  Upper  Penns  Heck  Township.  Esti- 
mated  cost,    $40,000.     J.   T.   Layton,   Secy.    Bd.   of   Education. 

Penn.,  Carli.<ile — Citizens  voted  $40,000  bonds  for  rebuild- 
ing school  which  was   recently  destroyed   by   fire. 

Penn.,  Chester — (Offlcial) — Bids  will  be  received  about  June 
25  for  2-  and  3-story  school  and  addition  to  high  school  for 
Board  of  Education.  Estimated  cost,  $500,000.  Clyde  S. 
Adams,  1509  Arch  St.,  Philadelphia,  Arch.  Noted  Mar.  2  and 
May  25. 

Penn.,  Enola — Citizens  voted  $40,000  bonds  for  school  for 
Board  of  Education.     Noted  May  11. 

Penn.,  Erie — Bids  will  be  received  by  Board  of  Directors  of 
■School  District  until  3  p.m.,  June  27,  for  Erie  Academy  High 
School.  William  B.  Ittner,  St.  Louis,  Mo.,  Arch.  W.  J.  Flynn, 
Business  Mgr. 

Penn.,  Harrisburg — Bids  will  soon  be  received  by  C.  H. 
Kain.  Arch.,  317  Chestnut  St.,  for  5-story  hotel  and  store 
building    for    George    L.    and    C.    A.    Doehne.     Estimated    cost, 

$125,000. 

Penn.,  Lititz- — Bids  will  soon  be  received  bv  School  Board 
for  high  school.  Estimated  cost,  $90,000.  Noted  Feb.  24 
and   Mar.   23. 

Penn.,  Lioek  Haven — Plans  being  prepared  for  St.  Eliza- 
beths Home  on  Penn  Lucy  Ave.     Estimated  cost,   $150,000. 

Penn.,  Norristown — Preliminary  plans  being  prepared  by 
E.  T.  Bogg.s.  136  South  4th  St..  Philadelphia,  for  administration 
building  for  Charity  Hospital. 
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I'eiiii.,  I'lillixlc'lplilu — Plans  bcinp  prepared  by  A.  C.  Bossom. 
Airh.,  3(;fi  r>tli  Ave.,  for  12-Mtory  t)ank  and  oltlce  building  for 
Colonial    Co.,    Colonial    Trust    HldR. 

I'enn.,  SiiiiiiNon — -Board  of  School  Directors  retained  G.  W. 
Osterliout.  Connell  BUln..  Kcranton,  to  prepare  plans  for  2- 
story   high   school   for   Kell  Township.      Estimated  cost.   $40,000. 

I'eiiii.,  I'liloutown — Bids  will  soon  be  received  by  Board  of 
Education  for  2-.story,  86xl.'iS-ft.  grade  school.  Estimated 
cost.  $100,000.  A.  P.  Cooper,  First  National  Bank  BUlg., 
Arch. 

Del.,  IVewnrk — Bids  will  soon  be  received  by  Day  &  Klauder, 
Arch.,  92.'i  Chestnut  St.,  Philadelphia.  Penn.",  for  remodeling 
building   at    Delaware  State  College.      Estimated   cost,   $75,000. 

Del..  Wilmington — Delaware  Trust  Co.  plans  to  construct 
bank  ami  ollice  l)uilding.  Estimated  cost,  $1,000,000.  Alfred 
I.    DuPorit.    Wilmington,    Pres. 

M<l„  IlngfrNtuivn — County  School  Hoard  plans  to  build 
school.      10.stiniatr(l    cost,    $75,000. 

Va.,  Blaek.sliurg — Plans  will  be  prepared  by  Carneal  & 
.lohnson.  Arch.,  Richmond,  for  2-  and  3-story  Institute  Build- 
ing for  Virginia  Polytechnic  Institute.  Estimated  cost, 
$50,000. 

Vii.,  WilllamMlMirg — Board  of  Visitors  of  William  and  Mary 
College   plans   dormitory.      Estimated   cost,   $00,000. 

\V.  Va.,  CliarieNton — Election  will  be  held  June  12  to  vote 
on    $125,000    bonds    for    schools. 

Ga.,  Macon — Citizens  will  vote  June  27  on  $100,000  bonds 
for    hospital.      Bridges    Smith,    Mayor.      Noted    Apr.    20. 

Fla.,  JaekNonville — Bids  will  be  received  until  10  a.m., 
June  17,  by  F.  A.  Hathaway,  County  Supt.  of  Public  Instruc- 
tion, 415  Masonic  Temple,  for  school  at  South  Jacksonville. 
Mark   &    Sheftall,    Arch. 

MImm.,  Clark.silaie — Bids  will  be  received  until  8  p.m.,  June 
13,  by  City  Cominissioners,  for  city  hall.  Charles  O.  Pfeil, 
Tennessee   Trust    Bldg.,    Memphis,    Tenn.,   Arch. 

Tenn.,  MemphiN — F.  C.  and  J.  C.  Pendergrast  plans  6-story 
hotel.      Estimated    cost,    $125,000. 

Ky.,  LiOuiNville — Plans  prei)ared  for  Baptist  womens  mis- 
sionary union  training  school  at  Preston  St.  and  Broadway 
for  Brinton  B.  Davis,  Inter-Southern  Bldg.  Estimated  cost, 
$150,000. 

Ky.,  Newport — Fiscal  Court  of  Campbell  County  interested 
in  project  to  construct  tuberculosis  sanitarium  in  Sixth  Dis- 
trict. Estimated  cost,  $40,000.  F.  A.  Stine  and  A.  M.  Larkin, 
M.    D.,    Members   of   Com. 

Ky.,  Slielbyville — Citizens  voted  $50,000  bonds  for  high 
school.      Noted  Apr.  27. 

Ohio,  Alliance — Bids  will  be  received  until  noon,  June  13, 
by  James  H.  Anderson,  Clk.  Bd.  of  Education,  for  purchase  of 
$100,000  bonds  for  additions  to  school.     Noted   May   11. 

Ohio,  Carthage — Bids  will  soon  be  received  by  Longview 
Hospital  for  Insane  for  Women's  Building.  Estimated  cost, 
$250, Oix).  Frank  Harm<m,  Cincinnati.  Supt.  Elzner  &  Anderson, 
135    Ingalls    Bldg.,    Cincinnati,    Arch. 

Ohio,  Cleveland — Plans  being  prepared  by  Henry  C.  Gabode, 
Arch.,  1900  Euclid  Ave.,  for  2-story  addition  to  St.  Ann's 
Hospital,    3409   Woodland   Ave. 

Ohio,  Cleveland — Plans  being  prepared  by  W.  S.  Ferguson 
Co..  Arch.,  1900  Euclid  Ave.,  for  2-  and  4-StOry  clubhouse  at 
East  ISth  and  Prospect  Ave.  for  Cleveland  Federation  of 
Labor. 

Ohio,  Cleveland — Plans  being  prepared  by  F.  W.  Strei- 
binger.  Arch.,  612-1900  Euclid  Bldg.,  for  church  for  congre- 
gation of  Second  Church  of  Christ.  Estimated  cost,  $200,000. 
J.   C.   McCormick.    507   New   England   Bldg.,   Atty. 

Ohio,  Cleveland — St.  Cecilia's  Congregation  plans  to  con- 
struct churcli,  scliool  and  parish  house.  Estimated  cost.  $75,- 
000. 

Ohio,  Enut  Liverpool — Plans  prepared  by  Cassius  Metsch. 
First  National  Bank  Bldg.,  for  auditorium  and  lodge  room 
for  Loyal  Order  of  Moose.     Estimated  cost,  $40,000. 

Ohio,  Gallipolis  —  Citizens  voted  $80,000  bonds  for  high 
school. 

Ohio,  Grand  KapidH — Bids  will  be  received  until  noon,  June 
23.  by  R.  J.  Shull.  Clk.  Bd.  of  Education,  for  high  and  grade 
school.  Howaid  &  Merriam,  8  East  Broad  St.,  Columbus,  Arch. 
Noted   Apr.    27. 

Ohio,  I<akewood — Board   of  Education   plans  high   school   on 

Bunts    Rd.      Estimated    cost,    $300,000. 

Ohio,  Martins  Ferry — Plans  being  prepared  by  F.  F.  Faris, 
Wheeling,  W.  Va..  for  2-story  city  hall,  auditorium  and  jail. 
Estimated    cost,    $65,000.     George    S.    Spencer,     Dir.    Pub.    Ser. 

Ohio,  New  Moorefleld  —  Plans  being  prepared  for  high 
school. 

Ohio,  Wellington — Plans  being  considered  for  new  high 
school.      Estimated    cost,    $50,000. 

Ohio,  WellMville — Plans  will  be  prepared  by  Howard  & 
Merriam,  Arch.,  8  East  Broad  St.,  Columbus,  for  2-story  high 
and  grade  school  for  Board  of  Education.  Estimated  cost, 
$100,000.      A.   B.   Holland,   Wellsvllle,   Pres.      Noted    May    11. 

Ohio,  We.ston — Contract  will  soon  be  awarded  for  2-story 
school.  Estimated  cost,  $45,000.  J.  M.  Cook,  Village  Clk. 
Noted    May    11. 

Ohio,  Youngstown — First  Presbyterian  Church  plans  to 
construct   new    l)Uilding.      Estimated   cost,    $80,000. 

Ohio,  Youngstown  —  Congregation  of  Children  of  Israel 
plans  to  constiuct  synagogue.  Estimated  cost,  $40,000.  D. 
Steiner,    Member   of   Bldg.    Com. 

Ind.,  Bethany  Park — (Centerton  post  office) — J.  W.  David- 
son interested  in  construction  of  sanitarium. 


Ind.,  Huntington — Bids  will  be  received  until  June  28  by 
Huntington  Ccjunty  for  purchase  of  $40,000  bonds  for  hospital. 
O.   E.  Aviston,   Hunlmgton,  County  Audr.     Noted  Mar.  30. 

Ind.,  IndlanapoIlM — City  plans  to  build  high  schools.  Esti- 
mated cost,   $297,000. 

Ind.,  Home  City — Kneipp  Sanitarium  plans  addition.  Esti- 
mated   cost,    Ijetween    $80,000   and   $100,000. 

Ind.,  South  Ilend  —  Contract  will  soon  be  awarded  for 
Sample  St.  School.  Estimated  cost,  $100,000.  E.  B.  Rupel,  821 
South  Michigan  St.,  member  of  School  Bd.  Noted  Feb.  3 
and  Mar.  9. 

MIeh..  Ann  Arbor — Bids  will  be  received  until  noon,  June 
20.  by  Board  of  Regents.  University  of  Michigan,  for  library 
building.  Albert  Kahn,  Trussed  Concrete  Bldg.,  Detroit,  Arch. 
Noted  Dec.  30. 

Mieh.,  Birmingham — Southfleld  School  District  No.  1  voted 
$175,000    bonds    for    high    .school. 

Mieh.,  Flint — Board  of  Education  contemplates  2-story,  70x 
110-ft.    school.      Estimated    cost.    $95,000. 

.Mieh.,  ICoughton — Election  will  soon  be  held  to  vote  on 
$225,000  bonds  for  new  high  school.  W.  F.  Miller.  Secy,  of 
Bd.    of    Education. 

Mieh.,  LnnNlng — Angel  Priggooris  contemplates  construct- 
ing  liuilding.      ICstimated   cost,    $50,000. 

Mieli.,  .Saginaw — (Official) — Bids  will  be  received  about 
July  20  for  1-story  church  for  Holy  Family  Congregation. 
Estimated  cost,  $45,000.  E.  Brielmaier  &  Sons  Co.,  Ill  Mason 
St.,   Milwaukee,   Wis.,   Arch.     Noted   May    25. 

111.,  Oakland — Plans  being  prepared  by  R.  C.  Llewellyn, 
Arch.,  38  South  Dearborn  St.,  Chicago,  for  2-story  high  school. 
Estimated  cost,  $50,000.  W.  A.  Steele,  Bement,  Secy.  Bd.  of 
Education. 

VVIm.,  Kau  Claire — Plans  prepared  by  George  W.  Awsumb, 
Arch..  14  East  Jackson  Blvd..  Chicago,  111.,  for  municipal 
auditorium  and  armory.  Estimated  cost,  $70,000.  Noted 
Dec.   2  and  23. 

WIN.,  AVaukesha — Carroll  College  plans  to  construct  dor- 
mitory and  gymnasium.  Estimated  cost,  $100,000.  Holmes  & 
Flynn,  S  South  Dearborn  St.,  Chicago,  111.,  Arch.  W.  O.  Car- 
rier,  Waukesha,    Pres. 

Iowa,  Davenport — Bids  will  soon  be  received  for  armory 
for  Battery  "B".  Estimated  cost,  $50,000.  Temple  &  Bur- 
rows,    Arch.       Noted     Fel).     21. 

Iowa,  De»  MoineH — Bids  will  be  received  by  Board  of  Edu- 
cation until  June  23  for  construction  of  Lucas  School.  Esti- 
mated cost,   $55,000. 

Iowa,  Early — Bids  will  be  received  until  .Tune  14  by  Board 
of  Education  for  high  school.  Estimated  cost,  $65,000.  Reimer 
&  Herlin,  Marshalltbwn,  Arch.     Noted  May  25. 

Io>va,  Geneva — Citizens  recently  voted  $50,000  bonds  for 
school.      Noted   May  25. 

Iowa,  .Ietrer.son — Citizens  recently  voted  $80,000  l5onds  for 
school.     C.    P.    Lyon,   Secy.    Bd.    of   Education.     Noted    May    11. 

Iowa,  Knoxville — Bids  will  be  received  by  T.  G.  Gilson, 
Secy.  Independent  District,  Knoxville,  until  1  p.m.,  June  22,  for 
high  school.  Sawyer  &  Watrous,  Watrous  Blk.,  Des  Moines. 
Arch.     Noted  Apr.  27' and  May  25. 

Iowa.  Lewis — Bids  will  be  received  until  June  27  by  Board 
of  Education  for  school  for  Consolidated  District.  Estimated 
cost,  $70,000.  Proudfoot,  Bird  &  Rawson,  Hubbell  Bldg.,  Des 
Moines,  Arch.     Noted  Mar.  30  and  June  1. 

Iowa,  Oskaloosa — Fair  Association  having  plans  prepared 
for  several  buildings  at  fair.  Estimated  cost,  $40,000.  B. 
Walton,   105   High  Ave.,   W.   Pres. 

Minn.,  Xieollet — Citizens  voted  $40,000  bonds  for  school  for 
Board   of  Education. 

Minn„  Proctor — Contract  will  soon  be  awarded  for  high 
school  for  Board  of  Education.  Estimated  cost,  $50,000.  V. 
J.  Price  &  Co.,  608  Palladio  Bldg.,  Duluth,  Arch.  Noted  Mar. 
2    and   June    1. 

Minn.,  Red  VVIng — Contract  will  soon  be  awarded  for  3- 
story,  110xl71-ft.  high  school  for  Board  of  Education.  Bell 
&  Bentley,  Inc.,  Minneapolis,  Arch.     Noted  Fel).  3  and  10. 

Minn.,  Staples  —  Citizens  voted  $65,000  bonds  for  high 
school  for  Board  of  Education.  Estimated  cost,  $90,000.  Noted 
May   25. 

Kan.,  Harper — Citizens  recently  voted  $40,000  for  high 
school.      Noted  May  25. 

Kan.,  lola — Citizens  voted  $100,000  bonds  for  school. 

Kan..  Topeka — (Oflicial) — Citizens  defeated  $100,000  bonds 
for  auditorium  and  jail  buildings.  E.  M.  Covell,  City  Clk. 
Noted  Mar.   2  and  May  25. 

Kan.,  Wichita — Press  reports  state  Scottish  Rite  Consistory 
will  build  3-storv,  100x1 40-ft.  addition  to  temple  at  1st  and 
Topeka   St.      Estimated   cost,    $250,000.     A.   J.   Applegate,    Secy. 

S.  D.,  Clear  Lake — Election  will  soon  be  held  to  vote  on 
$75.0'i0  bonds  for  courthouse.  Address  County  Clerk,  Cle.nr 
Lake. 

N.  D.,  Fargo — A.  M.  Baker  interested  In  8-story  offlce 
building    on    site    of    old    Walker    Theater.       Estimated    cost, 

$400,000. 

Mont.,  Butte — Plans  being  prepared  by  J.  M.  Warren,  216 
Daly  Bank  Bldg.,  for  edifice  for  Church  of  Christ.  Estimated 
cost.    $50,000. 

Mo.,  Carthage — Bids  will  be  received  by  Commissioners  of 
Jasper  County.  Carthage,  until  July  1  for  2-story  tul^ercu- 
losis  sanitarium.  Estimated  cost.  $80,000.  L.  M.  Thomas, 
County  Clk.  Rose  &  Peterson,  Barker  Blk.,  Kansas  City,  Kan.. 
Arch.     Noted    Nov.    18    and    Apr.    20. 

Mo.,  Jefferson  City — Plans  being  prepared  by  Miller  & 
Chaffee,  .-Vrch.,  for  6-  and  7-story  hotel  for  company  in  which 
Howard  Cook  and  D.  G.  Aronberg  are  interested.  Estimated 
cost.   $175,000. 

Mo.,  Webb  City — Bids  will  be  received  by  A.  H.  Waite, 
Chn.  Bd.  of  Jasper  County  Tuberculosis  Hospital  Comrs.,  Jop- 
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llii  National  Miiiik  oillt'CN.  K<'\Htiiiii<  IIIiIk,  .loplln,  until  noon, 
.liilv  I,  foi'  I'onHt  I'tK'tinK  iinil  <'oin|il<'tln»{  .laHinT  County  Tuljor- 
ruloHiH    ll»M|.ltal.    about    I  >v    nil.    noi  I  liw  rnl    of    \V<'I>I>   ('ity. 

Ark..  < i n-rii » atuil -    I'liinH   Ih'Iiik   pK'iiariMl    for  <'oui'thnuH«   fnr 


lOdtli 


(I   coNt,    $t>i),0(lll.      A.    KlIiiKi'nHniltli, 


ScliaHtlan   «'<>ijiil< 
Kt.  SniHIi.   Ai.  h 

'IV«..  Kl.  WorUt  — Arcoi(lln«  to  proHH  rupoilH  MaHonIc  Tonj- 
l>lo  will  bo  .-onHtiintiMl  at  Kt  Worth.  I'iMtlinatcd  lOMt,  $2r.O,- 
(KU).      W.   II.    I'Mi'lnKton,  Clin,   of   I'Mnauft-  Com. 

«>kln.,  .\riliiiiirr — I'lanH  lii'liit;  inopai'i'd  for  a<l(lltlonn  to 
t    ward   Nchool.M.      tONtlnialiMl   i-oHt.    $lll.tMII).      Nott-d    Api'.    2(1. 

<tkln.,  .Mf  llcnlpr  I'lanH  lii-lnn  pr<<pari-d  by  llawkH  *  I'arr, 
Arih..  Oklahoma,  ami  .1.  Hlfkn,  Ahhoc.  Arch.,  for  church  for 
riillllpH  .Memorial  .Mi-thotllHt  ConKi  cKalloii.  IOHtlinat<>d  comI. 
J40,00(l.      Note. I    .Mar.    !i. 

IS.  M..  Alniiiiiuiirilo — National  Kri-o  TuhiTciilar  Sanltorlum 
.VH.Moclatlon.     recently     Incorporatod.    contomi)latcs    Batiltorlum 

to    CO.1t     $10(1.(1111). 

Orr..  Sniriii-  IMauH  lii-InK:  prciiared  by  <1.  M.  I'OHt.  .Salcni. 
for  4-Ntorv.  a3xl(l2-ft.  adtlltloli  to  Hotel  Marion.  10«tltn.ited 
cost.   $5(),(l()0. 

Cnlir.,  MnryHvlllr — V.  J.  Dostnond,  .Stockton,  Interested  In 
orKani/.atlon  of  company  to  build  3-Btory  relnforcod-concrete 
hotel.      Kstlmated   cost.   $ir.(l,00(). 

<'nllf..  HIvtTMhlf— lOlectlon  will  soon  be  held  to  voto  on  $10,- 
OOt)  bonds  for  school  for  Hoard  of  Education. 

Cnlir..  Snn  l-'rnii<-lH«>4> — Southern  Pacific  Co.  Krantcd  permit 
for  lO-.storv  ollicc  buildlnn  at  Market  and  .Spear  .St.  ICatimated 
cost.   Jl.LT.d.tMiO.      lUi.ss  .Si    Faville.    l!alb>>a    lildK.,   Arch. 

Ciilif.,  \nlU>Ju — .See  Item  under  "Streets  and  Uoada." 

Calif.,  \\  lilltlor — riatis  beinn  prc|)ar.il  by  II.  M.  Patterson, 
Arch..  I.ns  .\iiKeles.  for  churcli  at  Pliiladdpliia  and  Washing- 
ton St.  for  Kriends  ConKrcRational  Church.  Estimated  cost, 
$60.(100.      .Noted    Feb.   3. 

tlu<>.<  M€)ntrenl — Plans  beinp;  prepared  by  Audet  &  Char- 
bonneau.  Arch.,  364  Dorchester  St.,  for  school  in  Notre  Danic 
de  Grace  Parish. 

Bids    In   and    Contracts    Awarded 

Mnnn.,  .\K:nwnin — Contract  for  2-story,  T.'ixinO-ft.  school  for 
Hampdon  Countv  awar<lcd  to  .JOHN  .1.  O'NIOIb  CD.,  Holyoke. 
Estimated  cost.  $91,500.     Noted  Jan.  20  and   Mar.  9. 

MnHN.,  Mnlden — Contract  for  convent  for  Sisters  of  Provi- 
dence awarded  to  JOHN   E.  GltlFEIN  CO.,   17  Milk   St.,   Boston. 

MaHM„  I'lvnioiith — Contract  for  addition  to  school  awarded 
to  WILSON  lU'ILDING  CO.,  1S5  Summer  St.,  Boston.  Esti- 
mated cost.  $40,000. 

Mann.,  Uulnoy — General  contract  for  2  schools  in  Ward  2 
and  1  school  in  Ward  6  awarded  to  KENNEDY  &  PETERSON, 
Boston,   at    $173,000.      Noted    Apr.    27   and    May    18. 

Mn.sN.,  WoreeHter — Deuholm  &  McKay  Co.  awarded  con- 
tract for  addition  to  store  to  E.  J.  CROSS  CO.,  Foster  St. 
Estimated  cost,  $150,000.     Noted  May  11. 

Conn.,  Hartford — Contract  awarded  to  W.  J.  SEXTON,  by 
W.  \V.  Walker  and  R.  P.  Taber  for  3-story  brick  business 
buildins   on    .\llyn   St.      Estimated   cost,    $75,000. 

Conn.,  >VallinKrorcI — Contract  for  high  school  for  Board  of 
Education  awarded  to  LEWIS  A.  MILLER,  Meriden.  Esti- 
mated cost,   $115,000.     Noted   Feb.   24  and   Apr.   13. 

]V.  Y.,  PouRhkeepsle — Contract  for  parochial  school  for 
St.  Marv's  Church  awarded  to  JOHN  J.  HEARN  CONSTRUC- 
TION CO..  65  West  4(Uh  St.,  New  York.  Estimated  cost, 
$40,000.     Noted  Jan.  20. 

-N.  Y..  Tonnwnnda — Contract  for  2-story  hotel  for  Ralph 
W.  Brown.  6  Delaware  Ave.,  awarded  to  DUROLITHIC  CO., 
460   Ellicott   Sq.,   Buffalo.      Estimated   cost,   $40,000. 

%.  J.,  Freehold — Commissioners  of  Monmouth  County 
awarded  contract  for  addition  to  courthouse  to  GEORGE  W. 
HENDERSON,  Avon.      Estimated   cost,    $40,000.      Noted   June    1. 

Penn.,  Allentown — General  contract  for  3-story  clubhouse 
for  Loval  Order  of  Moose  awarded  to  SCHAEFFER  &  LAN- 
DENSLAEGER,   336    North   Sth   St.      Estimated  cost,    $40,000. 

Penn.,  Chester — Contract  for  S-story,  62xl63-ft.  office  build- 
ing for  John  P.  Crozer  awarded  to  JOHN  H.  PARKER  &  CO., 
315   4  th   Ave.,    New   York.   N.   Y.      Noted   June    1. 

Penn.,  Trevorton — School  Board  awarded  contract  for 
2-storv  school  to  GEORGE  KEFFER,  Mt.  Carmel.  Estimated 
cost.  $60,000.  D.  Richard,  Trevorton,  Pres.  Bd.  of  Education. 
Noted  Jan.   27. 

AV.  Ya.,  Clnrkshurp: — Contract  for  passenger  station  for 
Monongahela  Vallev  Traction  Co.  awarded  to  F.  ELFORD. 
Columbus,    Ohio.      Estimated    cost,    $75,000.      Noted    Mar.    23. 

VV.  Ya.,  AYheelinK — Contract  for  4 -story  building  at  15th 
and  Chapline  St.  for  Bell  Telephone  Co.  awarded  to  R.  R. 
KITCHEN  CO.,   Bd.   of  Trade  Bldg.      Estimated  cost,   $125,000. 

Ala.,  Montgomery — Contract  awarded  to  J.  E  ESTES,  at 
$47,000,   for   dormitory   at   Women's   College.      Noted   Dec.    2. 

Tenn.,  MillinKton — Contract  for  2-story  school  awarded  to 
J.  E.  HOLLINGSWORTH  &  CO..  Memphis,  at  $54,000.  Hanker 
&  Cairns,    Memphis,   Arch.     Noted   Apr.   6. 

Tenn.,  Morristown — (OfTicial) — Contract  for  6-story  build- 
ing for  First  National  Bank  awarded  to  WILLIAM  T.  BOST- 
WICK,   Jefferson   City,   at   $75,000.      Noted   May   25. 

Ohio,  Cleveland  —  Contract  for  hospital  and  school  on 
Prospect  Ave.  for  Cooperative  Hospital  awarded  to  C.  E. 
CRUMP,   1181   Andrews  Ave.      Estimated   cost,   $435,000 

Ohio,  Cleveland — Contract  for  Laurel  School,  10001  Euclid 
Ave.,  awarded  to  CROWELL-LUNDOFF-LITTLE  CO.  Esti- 
mated  cost,    $40,000. 

Ohio,  Kenmore — (Official) — Contract  for  school  for  Board 
of  Education  awarded  to  SE.4SONGOOD  &  MAYER.  Cincin- 
nati, at  $75,415.     Noted   May  25. 

Ohio,  TVorth  01m.sted — Cleveland  Fireproof  Construction 
Co  650  Rockefeller  Bldg..  Cleveland,  submitted  lowest  bid 
for  additions  to  grade  schools.  A.  C.  Reed,  Clk.,  Bd.  of  Edu- 
cation.    Noted   Mar.   2. 


Ohio,  llnvrnnii — Contract  for  church  for  KIrHt  MelhodlHt 
Ei.lMi  opal  CoMnreKatlon  awarded  to  P.  L.  FRANK  ("ON.STUl'C- 
Tlii.N   Co.,   at    $50,(i7K,      Noted   Dec.   !l   and   Apr.   «. 

Ohio,  llrndliiK-  Contrurt  for  3-Htorv,  4«xl01-ft.  Krado 
Hchool  r.ir  |!oai<l  of  IMui'atlon  awarded  l<i  M.  <i.  UOTH.  EHtl- 
mateii  lo.Ml,   $i;(l,00(i.     Noted   Mar.   23  and   Apr.   20. 

■  ml.,  Kt.  Wayne — Cieneral  contract  for  synagOKUO  for  Ach- 
diilh  V'eNhalom  CoiiKreKatlon  awai'ded  to  MIMOSCIIING  & 
IIAGIOUMAN  CO.,  4!)2  EaHt  Superior  St.  EMtlniated  cost,  $45.- 
(100.      Noti'd    Jan.    13. 

Mich.,  .iMekMon—tOIIlclaD-  Contract  for  8-Htory  bank  and 
olllce  l.iilbliii»{  foi  peoples  National  Hank  awarded  lo  IIOG- 
(il';N  i:i!(>S..  ;it  $i;)0,0O(l.  ItocUer  &  Valet.  15  East  40th  St., 
Niw    Vork,   N.    v..   Arch.      Noteil    May   25. 

mieh.,  l.anNliiir  —  Contract  for  -l-story,  71x2R5-ft.  gym- 
naslUMi  for  .Michigan  Agriculture  College  awiirded  lo  ('. 
lIOKliT/,  X:  .SON,  65!!  West  Bridge  St.,  LaiiHliig.  Estimated 
cost.    $150,000. 

III.,  Jollet — Contract  for  P.  E.  Marsh  School  awarded  to  E. 
S.  WOOD  Si  CO.,  Chicago.  ]':Htlniated  cost,  $80,000.  Noted 
Jan.    K!   and   27. 

Hi.,  >orninl — Contract  for  3-Htorv  Women's  Fiormltory  at 
State  College  for  Epileptics  awardecl  to  FITZSIMMONS  CO.\- 
STUUCTloN  CO.,  10th  and  Cook  St.,  Si)rlng(leld.  Estimated 
cost.  $sii.(ioo.  Frank  D.  Whipp,  Sprlnglleld,  Fiscal  Superv. 
Noted    Oct.    14. 

III.,  I.ovlnKHton  —  Contract  for  high  school  for  Arthur 
Township  awarded  to  HAOEMAN  &  HAKSH.MAN,  Sullivan,  at 
$47,.sii5.      .Noted    Feb.    3. 

Minn.,  Albert  l.ea — Board  of  Education  awarded  contract 
for  Hchool  to  HOFFMAN  &  CO.,  Rochester.  Estimated  cost, 
$40,000.      Noted   Jan.   20, 

Kan.,  Saliiia — General  contract  for  1-story,  45xll2-ft. 
church  for  .St.  Johns  Lutheran  Congregation  awarded  to 
NELSON  BUILDING  CO.,  Salina.  Estimated  cost,  $40,000. 
Noted    Feb.    17. 

Ark.,  Hope — Contract  awarded  to  BROWN  CONSTRUC- 
TION CO.,  Texarkana,  at  $60,000,  for  4-story  bank  building 
for    Hope   National    Bank.      Noted    Feb.    3. 

Okla.,    Drunirlght — Board    of    Education    awarded    contract 

for   school   to  J.   F.    RANKIN,   at   $4.5,000.     Noted  Apr.   20. 

TRADE  PUBLICATIONS 

Gifford-Wood  Co.,  Hudson,  N.  Y.  Catalog  No.  15.  Coal 
elevating  and  conveying  machinery.  Illustrated,  88  pp.,  6x9 
in. 

General  Railway  Signal  Co.,  Rochester,  N.  Y.  Bulletin 
128A.  A-P-B  absolute  permissive  block  system  for  single 
track   railways.      Illustrated,   28   pp.,   6x9   in. 

Lockwooci,  Greene  &  Co.,  Boston,  Mass.  Catalog.  Indus- 
trial  buildings.     Illustrated,   5>/4x8   in. 

United  States  Gypsum  Co.,  205  West  Monroe  St.,  Chicago, 
111.  Catalog.  Pyrobar  reinforced  gypsum  tile  roof  decks. 
Illustrated,   32  pp.,   S%xll   in. 

The  Richardson-Phenix  Co.,  Milwaukee,  Wis.  Bulletin  No. 
5.     Oil  filters.     Illustrated,   24   pp.,    SVaxll   in. 

Sprague  Electric  Works,  527-531  West  34th  St.,  New  York. 
Bulletin  No.  48,907.  Five-hundred  pound  electric  hoists.  Il- 
lustrated, 8  pp.,  8x10%  in.  Bulletin  No.  49.600.  Flexible  steel 
armored  conductors,  flexible  steel  conduit,  stamped  steel 
boxes,   fittings  and  tools.     Illustrated,   24  pp.,   8x10%    in. 

.Single  Hook  Grab  Buckets.  Edgar  E.  Brosius,  Pittsburgh, 
Penn.     Illustrated  bulletin. 

Du  Pont  Products.  E.  I.  Du  Pont  De  Nemours  &  Co.,  Wil- 
mington, Del.  Booklet  A-430.  Pp.  112.  5x8  in.,  illustrated. 
This  lists  the  different  explosives  manufactured  by  this  com- 
pany, also  chemicals,  "Fabrikoid"  and  blasting  supplies  which 
is  an  immitation  leather  and  "Pyralin,"  a  material  like  cellu- 
loid,  by-products,   etc. 

Kahn  Pressed  Steel  Construction.  Trussed  Concrete  Steel 
Co.,  Youngstown,  Ohio.  Pp.  24  S%xll  in.  Description  of 
pressed  steel  units,  such  as  joints  and  studs,  which  with  the 
company's  "by-rib"  lathing  can  be  used  to  make  floors,  roofs, 
walls  and  partitions. 

PAVING,    ARLINGTON    HEIGHTS,    ILL. 

Bids  were  received  by  the  city  Apr.  27  for  paving  from  (A) 
STANDARD  PAVING  CO.  (awarded  contract);  (B)  F.  P. 
Caughlin;  (C)  Johnson  Construction  Co.;  John  A.  McGarry  & 
Co.,  $170,688  (Mexican  asphalt),  $175,088  (Texaco),  $180,467 
(Trinidad);  Hodson  David  Construction  Co.,  $172,931;  Dun- 
lap-Dippold  Co.,  $174,011;  Commonwealth  Improvement  Co., 
$175,338  (Aztec),  $181,206  (Trinidad);  H.  G.  Goelitz  <&  Co., 
$177,509  (Mexican),  $182,399  (Trinidad);  Western  Improvement 
Co.,  $182,871  (M'-xican),  $188,738  (Trinidad).  The  item  bids 
of  the  3  lowest  bidders  were  as   follows: 

A  B  C 

39,500  cu.vd.   excavation    $0.25  $0.25  $0.32 

72,840  lin. ft.  concrete  curb    .25  .20  .25 

17,750   lin. ft.    header  curb 10  .15  .14 

72,340  lin. ft.  4-in.   drain    .10  .10  .11 

97,790  sq.yd.    pavement     1.23  1.25  1.22 

1,800  lin. ft.    S-in.   sewers .30  .35  .30 

255  units  inlets     6.50  10.00  8.00 

270  units  catch    basins    adjusted 2.00  3.00  3.00 

2  units  catch  basins 35.00  35.00  35.00 

125    units   manholes   adjusted 1.00  1.00  .50 

12,000  sq.ft.   sidewalk   aprons .13  .11  .13 

Extended   totals    $161,868    $162,082   $165,678 

Fairbanks,  Morse  &  Co.,  900  South  Wabash  Ave.,  Chicago, 
111.,  at  it.'i  annual  meeting  held  May  17.  elected  the  following 
officers:  Ch.  of  Bd..  C.  H.  Morse,  Sr.;  Pres.,  C.  H.  Morse,  Jr.; 
First  Vice-Pres.,  W.  E.  Miller;  Vice-Pres.,  H,  C.  McClary; 
Vice-Pres.,  H.  J.  Puller;  Secy,  and  Treasurer,  F.  M.  Boughcy; 
Assist.  Treas.,   B.  E.   Cremerius;   Asst.  Secy.,  C.  A.  Meyer. 
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'I'lie  (;overniiipnt  »t  I'ruieuny  recently  completed  negotia- 
tions Willi  the  rien  Contracting  Co.,  of  Chicago,  for  the  con- 
struction of  wat.r  and  sewerage  systems  in  the  cities  of  Salto, 
Mercedes,  and  I'aysandu,  municipalities  of  about  25,000  in- 
habitants. This  work,  first  started  by  a  French  construction 
company,  was  abandoned  due  to  the  war,  and  is  now  to  be 
completed  by  Am  rican  contractors.  The  (Jovernment  has 
already  issued  $5,000,000  in  bonds  for  payment,  and  the 
American  International  Corporation  is  assisting  in  the  financ- 
ing  of   the   corporation. 

The  Stone  iSi  Webster  Ensineering  Corporation,  of  Boston, 
has  also  entered  into  the  partnership  and  will  be  responsible 
for    the    proi)ei-    economical    carrying    out   of    the    plan. 

Forces  are  being  organized  and  already  two  squads  of  engi- 
neers, superintendents,  etc.,  have  sailed.  Some  contracts  for 
machinery  and  material  have  been  placed  in  this  country  and 
in  a  few  instances  local  producers  in  Uruguay  have  received 
orders. 

In  order  to  insure  regular  shipments  a  schooner  has  been 
purchased  and  the  work  is  guaranteed  to  be  completed  within 
three  years.  The  company  is  providing  for  instruction  of 
Si)ariish  to  all  who  go,  as  it  is  planned  to  g''  after  further 
business   in   that   territory. 

This  contract  is  a  significant  event  for  United  States  trade 
in  South  America,  as  the  entrance  of  Americans  in  the  engi- 
neering field  is  sure  to  develop  an  opportunity  for  future 
competition  along   similar   lines. 

Kle«trioal  Development  In  Mysore — The  Madras  Times  of 
Mar.  20,  prints  a  dispatch  from  its  correspondent  at  Banga- 
lore,  Mysore,  as  follows: 

In  view  of  the  growing  demand  for  electric  power  in  My- 
sore, S.  G.  Forbes,  Chief  Electrical  Engr.,  has  formulated  two 
projects  to  supplement  the  i)resent  works  at  the  Cauvery 
Falls.  Thev  are  known  as  the  Shimsha  and  Mekedatu  schemes, 
and  are  estimated  to  cost  about  67  lacs  ($2,173,703)  and  30 
lacs  ($973,300),  respectively.  An  increased  production  up  to 
40,000  horsepower-  is  provided  for,  with  further  possible  in- 
creases. Jlr.  Forbes  suggests  that  a  supply  of  from  3.000  to 
4.000  hp.  might  be  supplied  to  Mysore  City  and  that  the  rail- 
way  from   Bangalore    to   Mysore   might   be   electrified. 

[Those  interested  should  address  S.  G.  Forbes,  Chief  Elec- 
trical  Engr.,   Mysore   Government,   India.] 

The  Barrett  Co.  has  just  added  another  important  addition 
to  the  Barrett  service  in  the  form  of  a  twenty-year  guarantee 
bond  for  its  specification  roofs.  This  company  is  so  sure  of  the 
wear-ing  fiualities  of  its  roofing,  that  it  is  giving  a  twenty- 
year  guarantee  bond,  issued  by  the  U.  S.  Fidelity  and  (Guaranty 
Co.  of  Baltimore  that  its  roof  will  last  for  a  minimum  period 
of  twenty  years  without  repairs.  This  guarantee  will  be  given 
without  charge  on  all  Barrett  specification  roofs  of  fifty 
squares  or  more  in  the  United  States  and  Canada  in  towns  of 
25,000  and  over  and  in  smaller  centers  where  inspection  service 
is  available,  provided  the  roof  is  laid  by  a  roofing  contractor 
satisfactory  to  them  and  in  strict  accordance  with  the  Barrett 
specification  dated  May  1,  1916,  and  subject  to  the  inspection 
and   approval   of   the    Barrett    Co. 

The  Public  Service  Comnilsitlon  120  Broadway,  New  York, 
N.  Y.,  announces  that  on  and  after  June  1,  bid  openings  on 
rapid  transit  work  are  to  be  scheduled  at  11:30  a.m.,  instead 
of  12:15  p.m.,  as  heretofore. 

American  Machinery  In  Argentina — Argentina  depends  en- 
tirely upon  the  outside  world  for  its  machinery  and  related 
products,  and  before  the  war  the  United  States  ran  a  poor 
third  to  Germany  and  England  in  supplying  this  fine  market. 
A  report  on  the  subject  just  published  by  the  Bureau  of  For- 
eign and  Domestic  Commerce,  Department  of  Commerce,  calls 
attention  to  the  opportunity  now  before  American  manufac- 
turers to  take  over  permanently  an  important  part  of  this 
trade,  and  points  out  frankly  the  causes  that  have  made  com- 
petition with  Germany  and  England  difficult  in  the  past.  A 
special  point  is  made  of  the  foresight  of  German  houses  that 
supplied  leading  technical  and  industrial  schools  with  ma- 
chinery and  machine  tools  free  of  charge  so  that  the  future 
engineers  and  shop  officials  would  naturally  favor  the  German 
makes. 

Previous  to  the  war  Germany  furnished  46.5  per  cent, 
of  the  miscelaneous  machinery  imported  by  Argentina, 
England  21. S  per  cent,  and  the  United  States  13.6  per  cent. 
The  United  States  was  first  in  supplying  spare  parts  for 
machinery  with  29.1  per  cent.,  Germany  was  second  with  25.5 
per  cent,  and  England  third  with  21.7  per  cent.  It  is  a  curious 
fact  that  46.9  per  cent,  of  the  agricultural  machinery  was  im- 
ported from  Australia,  the  United  States  standing  second  in 
the  list  with  34. S  per  cent,  and  Canada  third  with  16.6  per 
cent.  The  United  .States  furnished  63.1  per  cent,  of  the  thresh- 
ing machinery  and  England  33.4  per  cent.  The  dominant  po- 
sition of  England  in  the  supply  of  railway  plant  and  rolling 
stock  is  very  apparent,  as  that  country  furnished  75.6  per 
cent,  of  the  locomotives.  89.07  per  cent,  of  the  passenger 
coaches  an<i  47. X  per  cent,  of  the  freight  cars.  Of  the  steel- 
rail  business,  England  held  31.8  per  cent.,  Germany  29.6  per 
cent,  and  the  United  States  26.1  per  cent.  Of  wheels  and  mis- 
cellaneous railway  material  England  supplied  over  70  per  cent. 
The  (Jerrrians  led  in  miscellaneous  electric-railway  material, 
and  supplied  45.1  per  cent,  of  the  dynamos  and  electric  motors, 
England  being  second  in  the  latter  line  with  41.4  per  cent. 
France  furnished  36.8  per  cent,  of  the  automobiles,  the  United 
States   19.3   per  cent,   and  Germany   16.3   per   cent. 

The  war  brought  serious  financial  depression  to  Argentina 
and  recovery  has  been  very  slow,  and  imports  of  machinery 
and  related  articles  were  among  the  first  to  suffer  and  the  last 
to  recover,  but  such  American  products  are  now  sold  in  rela- 
tively larger  proportion   than  before   the   war. 

The  author  of  the  Bureau's  report.  Special  Agent  J.  A. 
Massel,  has  some  decided  opinions  upon  what  constitutes  effi- 
cient selling  methods  in  Argentina.  "It  is  very  evident,"  he 
says,  "that,  if  one  excepts  agricultural  machinery  and  possibly 
a  few  other  dines  of  minor  importance,  the  American  manu- 
facturer has  thus  far  had  virtually  no  market  in  Argentina  for 
his  products  in  general  and  for  machine  tools  in  particular. 
The  following  are  the  most  important  reasons  for  this  state 
of  affairs:  The  very  few  American  houses  that  tried  to  do  busi- 
ness in  Argentina  failed  to  succeed  because,  in  great  measure, 
of  their  failure  to  adapt  themselves  to  the  business  practice 
of  the  country.  The  American  manufacturer  was  content  to 
send    out    traveling   salesmen    with    little   or   no   knowledge   of 


the  country's  language  or  customs — selling,  or  endeavoring  to 
sell,  mainly  from  catalogues  and  price-lists  printed  In  Eng- 
lish. In  general  he  demanded  payment  for  his  goods  cash 
against  shipping  documents  In  New  York.  The  fact  that 
Europe  has  Immensely  superior  shipping  facilities  hds  been 
an  Important  factor.  Europe  also  has  made  large  Inveslmenta 
of  capital  In  Argentina  and  practically  all  of  the  Important 
industries,  the  railroads,  power  plants,  etc.,  are  In  the  hands 
of  Europeans.  The  fact  that  Argentina  has  a  large  and  tree 
m.arket  In  Europe  for  Its  products  is  not  without  Its  influ- 
ence. And,  finally.  It  must  be  confessed  that  the  Europeans 
have  had  the  Incentive  of  really  needing  the  market,  while 
many  Americans  have  been  only  mildly   interested." 

The  Ilexfer  Metal  Manufncturlnic  <'o.,  Camden.  N.  .1.,  has 
taken  over  the  Interests,  plant  and  good  will  of  Merritl  & 
Co.  William  A.  Parent,  formerly  general  man,-igi-r  of  the 
Edward  Darby  &  .Sons  Co.,  Inc.,  has  become  associated  with 
the   De.xter  Co.   as  Gen.   Mgr. 

The  .\meriean  ManKaneHe  Steel  Co.,  Chicago,  111.,  has  pur- 
chased the  plant  of  the  Hrylgan  Steel  Casting  Co.,  New  Castle, 
Del.,  an  uptodate  steel  foundry,  having  a  monthly  capacity  of 
400  tons  of  steel  castings. 

CATSKILL  AQUEDUCT.  NEW  YORK,  N.  Y. 

Contract  No.   171 

Bids  were  received  by  the  Hoard  of  Water  Supply  Apr. 
11  for'  Contract  171.  surfacing  with  bituminous  macadam  and 
vitrified  brick  block  portions  of  highwavs  at  the  Kensico 
Reservoir  in   Mt.   Pleasant  from    (A)    H.   S.   KERBAUGH,   IXC, 

6  Church  St.,  New  York;  (B)  Edward  F.  Monahan,  Brooklyn; 
(C)  Emerson  Building  Co.,  103  Park  Ave.,  New  York.  The 
item    bids   were   as   follows: 

ABC 

17,000  lin.ft.  of  road,  excavating  and 
grading  (rolling,  preparation  and 
shallow    excavation)     $0.25        $0.27        $0.49 

100     cu.yd.     excavating     and     grading 

(excavation  not  included  in  item   1)         1.20  .50  1.50 

4,500  cu.yd.  bituminous  macadam  bot- 
tom course   3.55  3.80  4.19 

27,000  sq.yd.  bituminous  macadam  sur- 
facing     35  .41  .4275 

600  cu.yd.  concrete  masonry  for  pave- 
ment   foundations    3.65  4.71  4.72 

100  cu.yd.  concrete  masonry  for  edg- 
ings,   etc 6.25  5.00  5.80 

1.200  bbl.    Portland    cement 1.75  1.86  1.88 

3,300  sq.yd.  vitrified  brick  pavement.  .         1.95  2.35  2.16 

200  tons  bitumen  in  asphalt  cement..       20.00        20.00        26.50 

Extended    totals     $45,145   $50,123        $56,973 

PAVING,    PUEBLO,    COLO. 

Bids  were  received  by  the  citv  Apr.  10  for  paving  In  the 
Court  St.  and  Grand  Ave.  Paving  District  from  (A)  Axton  & 
Spratlen,  I'ueblo;  (B)  D.  Gibbons;  (C)  Strange  &  McGuire;  P.  J. 
Moran,  Inc.,  $127,876;  P.  C.  Croll,  $124,731;  J.  C.  McGuire, 
$126,504.  The  item  bids  of  the  3  lowest  bidders  were  as 
follows: 

ABC 

1.6fi01in.ft.l5-in.  vitrified  sewer $100  $1  7.'>  81.18 

890  lin.ft.  12-in.  vitrified  sewer .82  150  100 

780  lin.ft.  10-in.  vitrified  sewer .60  125  .85 

8  catcli-basins 40  00  50  00  45  00 

7  manholes 40  00  40  00  45  00 

17  intakes 21. 50  25  00  20  00 

17,.340  lin.ft.  combined  curb  and  gutter .07  .60  65 

13,510  cu.yd.  excavation ,35  .40  -42 

40,525  sq.yd.  bitulithic  paving 2  37  2.45  2  36 

840  sq.yd.  stone  block  paving ;  8.00  3.00  8  30 

30-in,  gutter  only .  335  .30  .35 

Extended  totals $1;;2,933  $123,934  $124,083 

BRIDGE,  WESTON,  MASS. 
Contract  Price 

Bids  were  received  by  the  Metropolitan  Park  Commission, 
Boston,  Apr.  11,  for  constructing  a  reinforced-concrete  bridge 
across  the  Charles  River  at  Commonwealth  Ave.,  Weston,  from 
(A)  T.  STUART  &  SON  CO.,  Newton  (awarded  contract);  (B) 
Rowe  Contracting  Co.;  (C)  P.  McGovern  &  Co.;  Hugh  Xawn 
Contracting  Co.,  $57,378;  Coleman  Bros..  $59,514;  T.  A.  Gilles- 
pie Co.,  $59,737;  James  J.  Coughlan  &  Co.,  $60,438.  The  item 
bids  of  the  3  lowest  bidders  were  as  follows: 

.\  B  C 
1    concrete    bridge    and    ap- 
proaches   (lump  sum) $35,000.00     $37,342.00     $39,500.00 

15,000  cu.yd.   filling  material.  0.55  0.60  0.70 
1,700  lin.ft.   concrete   piles...                   2.50                  2.25  2.00 
490     sq.yd.     roadway     resur- 
facing                         1.75                   1.00  0.80 

130    lin.ft.    concrete    curb 1.00  2.00  2.00 

200  sq.yd  granolithic  walks.  1.50  1.50  1.50 

625     lin.ft.     galvanized     iron 

fence     3.75  3.50  4.00 

Extended    totals    $51,131.00     $53,404.00     ?56,852.00 

m 

Stanley  H.  Kooe,  until  recently  in  charge  of  the  New  York 
office  of  the  Bureau  of  Foreign  and  Domestic  Commerce  of  the 
Department  of  Commerce,  has  been  engaged  by  the  Barber 
Asphalt  Paving  Co.  to  direct  its  foreign  trade  department. 
Prior  to  his  appointment  as  commercial  agent  of  the  Bureau 
Mr-.  Rose  had  had  an  extensive  business  experience  in  the 
larger  part  of  Europe,  .\ustralia.  New  Zealand,  India  and 
Egypt.  He  is  considered  an  expert  in  foreign  tariffs,  trade 
regulations  and  shipping.  Mr.  Rose  was  educated  in  London, 
Berlin,  Paris  and  Brussels,  and  speaks  most  of  the  modern 
l.angu;»ges.  The  Barber  Company's  export  trade  in  paving 
materials,  roofing  and  other  asphaltic  jiroducts  will  hereafter 
be  in  Mr.  Rose's  charge,  with  headquarters  in  Philadelphia 
and   New   York. 
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I  IM) 
I    00 

1  00 
9  01) 
9  (H) 
8  00 
6  00 

20  00 
20  00 

2  00 
1   00 

50  00 

3  (K) 


1  00 

2  00 
1  00 
1   25 

1  75 

2  00 


102  00 
92  PO 


85  00 
85  00 


3  00 
3  00 
3  00 

2  00 

3  00 
2  50 

.25 
.45 
.60 
.35 
60 
1  00 
1   50 

I  00 

4  00 
4.50 

5  00 

5  50 

6  00 
6  50 

100  00 
120  00 

9  00 

10  00 

II  00 
12  00 

.    12  .50 


II 

»3  57 

■\   00 

2  92 

5  84 

5  84 

15  (H) 

40  00 

15  00 

9  50 

9  .50 

4  80 

4  20 

12  (K) 

12  00 

2  70 

60 


05 

95 
1  30 
1  tiO 

1  90 
25 

20  40 
.95 
.85 
.50 
.35 
.25 
1.20 
.80 

2  40 
95 

1  '20 
1.55 
2.40 

1.80 

3.60 

11 

90  00 

78  00 

80  00 

72  00 

120  00 

12 

.35 

2.05 

1  .50 
2.10 

3.00 

2  40 
2  40 
1  20 
2.40 


160  lin.ft.'circular  sewer.  4  ft.  0  in 

160  lin.ft.  circular  sewer.  5  tt.,  O  in.  ■.-^, 
M30  single  track  eleetnc  surface  radroad 

260  single  track  horse  surface  railroad q„ 

16  elevated  R.R.  column  support 50 

llSUn.ft.  water  pipe.  6-m. 75 

3,140  lin.ft.  water  pipe.  12-in 2  00 

2  500  lin.ft.  water  pipe,  3b-in 5  00 

115linft  water  pipe,  48-in on  nn 

70  Un  ft  water  pipe  service  connections 

1,605  lin.ft.  gas  pipe.  4-in 

5.400  lin.ft.  gas  pipe,  b-in 

660  lin.ft.  gas  pipe,  S-m 

115  lin.ft.  gas  pipe,  12-in 

115  lin.ft.  gas  pipe.  16-in 

230  lin.ft.  gas  pipe,  18-in 

230  lin.ft.  gas  pipe,  M-m 

230  lin.ft.  gas  pipe,  24-in. .      ,^       _ 

7,475  Un.ft.  w.-i.  by  passing  pipe.  8  m. 

210  lin.ft. 


C 

$2  .50 

5  00 

3  00 
8  (HI 

6  00 
20  00 
30  01) 
10  00 
10  00 

6  (X) 
6  00 
5  00 
17  00 
17  (K) 

1  (H) 
40 

,50  00 

2  00 
.60 
.85 

1.10 
1  35 
1  60 
1.80 
.90 
38  75 
1.00 


1. 


.15 


1 15  III.  I 
1 15  hi.  i 
70  w.-. 
176  I. .n. 
1 15  hi.  I 
115  lin  I 
51  L.tir- 


-i  gan  pip.",  '<-ii' 
-I.  giiH  pip.".  10-111 
lipem'rvic. 


„ ■llllllH 

i.  hub  ami  Hpigot  atruiKlit  pipe 

-i.  Kill,  pipe,  8-iii 

-i.  giiHpipi'.  lO-in      • 

I-  -i   lull,  and  npig'.l  P'pe 
„  ;,,i,lli'i.l)l.ir.>iifitlinKH 

145  liM  II    l.iKl.  |.r<  ..Hure  water  pip.'  12-iii 

I15hi.lt    high  i.r.BNure  water  pipe  24-in... 

II  toll^.  n<»  '■  -1  "pigol  "'"l  groove  pipe. ... 

10  Ions  i.i'W  e.-i  hpigot  and  groove  pipe 

261)  lin  ft    air  pipe.  6-ili 

115  lin  ft    n.w(i-in   i.ir  |.ip«;» 

111. 100  II    .l.'iltw 

17.-.1.II  It    »    I   pip.-.-'l-t" 

3,70.-.  Ii.i  (t    w  -1   |.ip..'i-in 

165  lin  ft    »  -i  pipe.  'H-i" 

1 .4.50  ft.  .lohnstone  duets ........  . 

140  service  connections  tor  electric  ducts 


I  hand  conduitB. 


6  .50 

t  1  80 

t   9  (HI 

7  .50 

H    IH) 

10  0.) 

H   IMI 

11  00 

II  (III 

7  III) 

7  20 

9  ,5(> 

7  00 

1  20 

15  00 

7  01) 

4  20 

10  0.) 

9  00 

8  0.) 

4  Ml) 

15  (Ml 

1  80 

3  00 

2  50 

2  10 

4  (X) 

•20  0;) 

15  (III 

10  (H) 

35  0  ) 

40  (X) 

50  01) 

2  0) 

I  80 

2  00 

3  0  ) 

2  10 

2  .50 

60  01 

81  (X) 

8U  0:1 

1') 

12 

.50 

5  0  1 

2  40 

2  50 

6  0  ) 

5  00 

3  (1 1 

35  0) 

48  00 

50  0 ) 

60  0.1 

96  00 

1  O'l 

1  20 

1  50 

1  00 

1  20 

50 

.  50 

25 

1  Ot) 

.  50 

.30 

1  00 

.  55 

.40 

1  00 

(10 

.40 

4  00 

3  00 

25 

40  00 

15  00 

10  00 

20 
1.20 
2.40 
1.70 

1  20 

2  35 
2.40 
3.00 
3.60 
4.20 
4.80 

38  00 
76  00 


Extended  totals. 


$1,972,349  $1,996,772  $2,180,737 
SKWEKS,    MIIAVAfKKK.    WIS. 


Kennedy.     The  item   bids  were  as  follows: 

A  B 

Siphon  under  the  Milwaukee 

River  (lump  sum) $122,880.00 

Valve  chamber   of   Broadway 

and  Detroit  (lumpsum) 
350  lin  ft.  72  and  48-in.  com- 
bined sewer •  ■ 

concrete 


$1.55.000  0:)  8181.327  00  $212,429.00 


.70 
.60 
2.50 
.60 
4.00 
1.50 
3.00 
3  50 
3.75 

2.00 

3.00 

.16 

103 . 00 

100.00 

93  00 

.50  00 

90 .  00 

.,50 

.85 

3  75 

3  75 
1.00 

2.75 
2.50 
2.50 
2.00 

4  00 
3  00 

.30 
.40 


2.052    lin.ft. 

sewer 

2.666    hn.ft. 


48-in. 

'42-in.' 

36-in. 

Sb-in. 


concrete 
concrete 
concrete 


2,742    lin.ft. 
sewer 

2.047    lin.ft. 

sewer 11  '  '  '  1 

809  lin.ft.  18-m.  terra  cotta  and 
concrete  sewer 

416  lin.ft.  15-in.  terra  cotta  and 
concrete  sewer ■  ■ 

1,042  lin.ft.  12-in.  terra  cotta 
'and  concrete  sewer......    ■  • 

20  vertical  ft.  drop  manholes.. . 

950  vertical  ft.  standard  man- 
holes   •  •  ■ j 

57   c.-i.   manhole   frames  and 

2,000  lin.ft.  piles  in  place 

5  M  ft   b.m.  4x4-in.  piles 

50  M  ft.  b.m.  plank  foundation 

10  M  ft.  b.m.  timber  caps 

5,000  lin.ft.  undcrdrain. 

Extended  totals $470,442 

A  New  Philippine  Railway 

Bureau    to    he   projected    bjr^i'n 
planters 


5,872.00 
122.03 
34.03 
30.06 

27,42 
16  70 
11  75 
12,13 

11.80 

7.87 

6,61 

15  00 
.50 
.50  00 
.50,00 
50,00 


6.90000        7.260,00 


37  55 

31   00 

21   00 

17  .50 

12  40 

12  25 

10  40 
10,00 

7  00 

15  00 
30 
50  00 
40,00 
35,00 


65 ,  00 
.35.00 
32.00 
28  09 
24  00 
10  00 
10,00 


7  50 
7  00 

5  00 

20  00 
.50 
45  00 
35.00 
50.00 
.70 


12,000.00 

76.20 

34.10 

28  50 

26  30 

21  00 

12  00 

10  00 

10  00 
7.00 


6  00 

15  00 
50 
50  00 
30  00 
30  00 
.50 


8482,055        $530,443        $548,688 


:i       t^%frfl^'^  ''^J^^ii;Xr^  is  probable  tbat  parts  of 


,'.-1.  o>  jj.ioi.»"&  *^  ^  \:~  • 

•i.  by  passing  pipe,  12-in . 


.40 

.50 

.60 

75 

1  00 

1  10 

1  25 

1  50 

6  00 

6.00 


4  80 

6.25 

15  00 

15,00 

900  00 

,85 

1  60 

4,80 

8,50 

15  00 

.85 

1  10 

1  30 
1,60 

2  20 
2,40 

2  50 
4,20 
2,40 

3  50 


2,00 
5  00 
3,50 

1  .50 

2  50 
5  00 
8  00 

8  .50 

9  00 

9  50 
70  00 
90  00 

12  00 

13  00 
20 ,  00 
22,00 

10  00 

1  00 
5.000,00 

2  00 
2. 50 
4  00 
6,00 

10  00 
1  00 


tor 


naVJwayTonst^ction  in  Ru^a-Axc^rdin^  to^h^^e^ 
"?If   °;  =\'i?.^;fvl'n\^l'nd  «Pendit^ure  for  1^6,  the   total 


estimates  of  state  revenue 


estimaiea  ui   j^lu..^        ;    "n,„e,,.ci  ,,nrler  construciion  auu  i"'    ■•■■ 
length  of  government  railway  s  under  c^  1  ^    ^nd    plan 

construction    of    which    Permits    hart    neeng^^^^^^^^   ^^   j.  g^ 
made  at  the   beginning   ot   S|Pte"ibei.   l^_i    .  required.      O 


tota     lenl  h  of  90  mi.,  at  the 
total   leng^   ^^^^  ^  gj^nted 


$49,900,000;  besides.  Permissi 

branches   (12   >"   nu'i^^*^'')  f°Li-,p,-  nermission   nuM   uc.=  »   ^j—'ir- 
cost  of  $2,730,000;  and  a  I"/  at  the  c?ct  of  the  builders  for  the 
for  the  construction  of  7  irn-,  at  me  cu.. 
sum   of  $293,000.  c      *      1 

Consequently    up    to    Sept.    1 


uonsequciiiij  1.1^  —  *■„„  nf  Tiriva 
granted  for  the  construction  "^  P^'^^g, 
length,  at  an  actual  cost  of  ^j;?'"""'" 
'^"lesides   the  .  above,,_  there   exist   P. 


1915     permission    had    been 
ivate  railways  of  842  mi.  m 


Bes 
tion  of 


oiects   for   the   construc- 
d  for  construction  by 


jes    Liic    "'^    'r'.         „   Knon    Tiinroved   lor   coi. on  "--■•'"••  .--; 
4.267   mi.  that  have  been  approveu.^^.^^    ^^  carried 


2  00 

2  50 

3  50 

4  00 
4,50 

5  00 
5  00 
8,00 


struction    of    railways    makes 
these   projects   uncertain 


June-   8.    1910 
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HAIMU   Tit  VXSIT    SYSTi:>I,    MOW    VOItK,    .\.    V. 

Section   5,   Uoiite   M 

Bids  were  received  by  the  I'ublic  Service  Commission,  May 
22,  for  Section  5,  Route  8  of  the  Fourteenth  Street-Kastern 
Riipid  Transit  U.R.,  under  Metropolitan  and  lUishwick  Ave. 
(liorouKh  of  Brooklyn)  from  (A)  MACAUTHITK  BROS  Co., 
12(1  Broadway  (awarded  contract);  (B)  .J.  K.  C<»fan  Co.;  ((") 
KoKcrs  &  Haperty,  Inc.;  De^non  Contractinj;;  Co.,-  $1,433,745; 
K.  K.  Smith  Contractitip  Co.,  $l,4fll,27H;  Oscar  Daniels  Co., 
5l.521.<(15;  John  C.  Sullivan,  $l,,')7O,70S ;  Underpinning:  and 
Foundation  Co.,  $l.(;S3.G5iO;  T.  A.  Cillespie  Co.,  .tl,7K(i.351.  The 
item    bids   of   the    3   lowest   bidders   were   as   follows; 


170,800  cii.yd.  earth  excavation  above  mean 
liiKh  water 

),9H0  cu.yd.  eartli  excavation  above  below 
mean  hiRh  water  sewers 

i,920  liii.ft.  underpinninK  buildings 

2,040  lin.ft.  maintaining  protecting  and  secur- 
ing buildings 

2(i,700  (ni.yd.  concrete  masonry.  ...  .... 

2,810  cu.yd,  protective  concrete  masonry.  .  .  . 

JO  lin.ft.  luhhic  stone  masonry 

20  cu.ycl.  (iiy  iul)lilc  masonry 

10  cvi.yd,  Ijricii  masonry 

)5  cu.yd.  hollow  terra-cotta  brick  or  tile 
nuLsonry 

(00  1)1)1.  grout  of  Portland  cement 

100  lin.ft.  timber  piles 

2  M.  b.m.  timber  foundations 

2.5  cu.yd.  broken  stone  or  gravel 

i.OOO  sq.yd.  waterproofing,  1-ply 

KX)  s<i.ya.  waterproofing,  2-ply 

IS, 400  sq.yd.  waterproofing,  3-ply 

100  sfi.ytl.  waterproofing,  4-pIy 

100  .sti.yd.  waterproofing,  5-pIy 

iO  sq.yd.  waterproofing,  6-pIy 

100  sq.yd.  waterproofing,  dry  ply 

1,000  ru. yd.  brick  laid  in  asphalt  mastic 

)0  lin.ft.  12-in.  vitrified  drain  pipe 

>0  lin.ft.  10-in.  vitrified  druiii  pipe 

)0  lin.ft.  8-in.  vitrified  drain  pipe 

)0  lin.ft.  6-in.  vitrified  drain  pipe 

)0  lin.ft.  4-in.  vitrified  drain  pipe 

)0  lin.ft.  G-in.  c.i.  drain  pipe 

)0  lin.ft.  4-in.  c.i.  drain  pipe 

100  lin.ft.  10-in.  c.i.  drain  pipe 

50  lin.ft.  ,3-in.  c.i.  pipes  and  fittings  (heavy)  .  . 

12.')  lin.ft.  4-in.  c.i.  pipes  and  fittings  (heavy) .  . 

r,;i,')0  lin.ft.  G-in.  c.i.  pipes  and  fittings  (heavy) 

JOO  lin.ft.  8-in.  c.i.  pipes  and  fittings  (heavy) 

1(X)  lin.ft.  galvanized  w.i.  pipes  and  fittings 
(heavy) 

I,37,:i00  lin.ft.  tunnel  ducts 

1,070  tons  riveted  steel 

1,810  tons  steel  beams  and  shapes 

too  tons  steel  rods  and  bars 

25  tons  miscellaneous  iron  castings 

1  ton  miscellaneous  iron  furnishings  for  sewers 

)90  lb.  special  wire  forms 

5,4.50  lin.ft.  IJ-in.  seasoned  oak  handrail 

5,490  sq.ft.  steel  grating 

2,G()0  8(1. ft.  vault  hghts ;■■■•; 

i,n40  sq.yd.  sidewalk  restored  inclusive  curb. . 

10,790  sq.yd.  roadway  restored,  asphalt 

3,440  s().yd.  roadway  restored,  granite  block. . 

1.50  lin.ft.  i:ew  bluestone  curb 

100  lin.ft.  new  8-in.  granite  curb 

2,9.50  lin.ft.  ^-in.  w.i.  electric  conduits 

2,50  lin.ft.  1  J-in.  w.i.  electric  conduits 

100  lin.ft.  2-in.  w.i.  electric  conduits 

1.850  lin.ft.  1-in.  w.i.  electric  conduits 

500  c.i.  outlet  boxes 

10  c.i.  pull  boxes 

275  lin.ft.   6-in.  c.i.   pipe  and   fittings   (extra 

heavy) 

200  lin.ft.  3-in.   c.i.  pipe   and   fittings   (extra 

heavy) 

4,4GO  Un.ft.  12-in.  vitrified  pipe  sewer 

580  lin.ft.  15-in.  vitrified  pipe  sewer 

1,290  lin.ft.  18-in.  vitrified  pipe  sewer 

100  lin.ft.  24-in.  vitrified  pipe  sewer 

2  tons  c.i.  pipe  sewer,  straight 

1  ton  c.i.  pipe  sewer,  special 

1,50  lin.ft.  3  ft.  6  in.  x  2  ft.  4  in.  egg  sewer.  .  . . 

3,0.50  lin.ft.  electric  overhead  trolley 

100  lin.ft.  G-in.  c.i.  water  pipe  in  place 

100  lin.ft.  8-in.  c.i.  water  pipe  in  place 

100  lin.f  .  12-in.  c.i.  water  pipe  in  place 

100  lin.ft.  IG-in.  c.i.  water  pipe  in  place 

100  lin.ft.  20-in.  c.i.  water  pipe  in  place 

300  lin.ft.  24-in.  c.i.  water  pipe  in  place 

1,:500  lin.ft.  :W-in.  c.i.  water  pipe  in  place 

50  service  connections  for  water  pipe  restored. 
100  lin.ft.  3-iii.  ci.  (ja.s  pipe  in  phi.,.      .  ,. 

100  lin.ft.  4-1...  ei.  t^as  in\«-  lii  plii.r 
100  lin.ft.  Ci-ii..  .--i.  i-'a-  i..]..-  ...  i.la.  ■■ 
1(X)  lin.ft.  S-in.  c.i.  gas  pipe  .ii  pla.i- 

100  lin.ft.  10-in.  c.i.  gas  pipe  in  place 

100  lin.ft.  20-in.  c.i.  gas  pipe  in  place  . . 
100  lin.ft.  24-in.  c.i.  gas  pipe  in  place  ... 
100  lin.ft.  :iG-in.  c.i.  gas  pipe  in  place  ..  .  . 
2,900Ilin  ft  G-in.  w.i.  by  passing  gas  pipes. .  . 
1,200  lin  ft  12-in.  w.i.  by  passing  gas  pipes. . . 
3,700  lin  ft  4-in.  w.i.  by  passing  gas  pipes.  . 
GOO  lin.ft.  12-in.  w.i.  by  passing  pipe  on  trestle 
,iOO  lin.ft.  16-in.  w.i.  by  passing  pipe  on  trestle 
8.50  lin.ft.  20-in.  w.i.  by  passing  pipe  on  trestle 
200  lin.ft.  24-in.  w.i.  by  passing  pipe  on  trestle 
3.50  lin.ft.  6-in.  w.i.  by  passing  pipe  on  trestle    . 

250   lin.ft.   trestle 

350  lin.ft.  cat.  trestle  for  pipes  over  16  in 

1,100  lin.ft.   cat.  trestle  for  pipes  16  in.   and 

under 

50  gas  service  connections  restored 

90  tons  new  c.i.  hub  and  .spigot  pipe   (straight) 

30  tons  new  c.i.  hub  and  spigot  pipe  (special) 


A 

1)  45 


60 


B 

$9  .50 


1  00 

25  00 


1.00 
.60 


A 

B 

c 

»2  85 

»3  30 

$3  30 

2  50 

3  00 

3  00 

22  00 

15  00 

1  00 

22  00 

5  00 

1  00 

8  00 

8  00 

10  20 

8  00 

8  00 

10.20 

5  50 

4  00 

6.00 

5.00 

3  00 

3,50 

13  00 

15  00 

15,00 

13  00 

15  00 

15  00 

2  50 

2  00 

3  00 

.50 

25 

.50 

60  00 

40.00 

60:00 

2  (X) 

2.00 

3  00 

.38 

.40 

,30 

.64 

.45 

.()0 

.97 

1.00 

.95 

1.28 

1  05 

1 .  25 

1.60 

1  10 

1  (iO 

1  92 

1.25 

2  05 

25 

.40 

.25 

19  50 

15  00 

2500 

.95 

.85 

.00 

.85 

.70 

.45 

.55 

.40 

.40 

.40 

.30 

..35 

.30 

.25 

.25 

1.00 

1.00 

.  65 

.70 

.85 

.50 

2.30 

1.50 

1  70 

1.00 

.75 

.90 

1.15 

1.00 

1.20 

1.50 

1  50 

.10 

2.30 

2  00 

2  70 

3.50 

1  75 

3.30 

.10 

.10 

12 

94  00 

100  00 

104  00 

82.00 

90  00 

91  OO 

SI.  00 

80  00 

94  00 

70.00 

75  00 

85  00 

100  00 

75.00 

125  no 

.12 

.10 

,10 

.35 

.35 

30 

1  95 

1  15 

1  .50 

1.25 

1  50 

1  10 

1  80 

1.75 

1  35 

2  70 

2, 50 

2  15 

2  00 

1.50 

1,10 

1.15 

1.00 

1  00 

1.70 

1.25 

1,50 

.15 

.10 

.15 

.30 

.15 

.25 

.40 

20 

.  35 

.20 

17 

.20 

1.15 

1.00 

1.00 

2.30 

1.50 

1.25 

1  50 

1.25 

1.50 

1  00 

75 

1  on 

2  ()() 

2 ,  ,50 

2  75 

3.15 

3.0  J 

3 .  .30 

3.15 

3 .  50 

3.80 

4.00 

5.00 

5  00 

40  00 

40.00 

50.00 

80  00 

80.00 

85.00 

5.75 

6  00 

6.25 

5.00 

3.00 

5.00 

.80 

..50 

.40 

1  20 

.75 

.69 

1  50 

1  00 

7.5 

2  00 

1 .  50 

1  on 

2  40 

2  00 

1  20 

3  50 

2. 50 

1.80 

4  ,30 

3  00 

2  40 

14  00 

15  00 

25.00 

GO 

,30 

.35 

7(1 

40 

.40 

S(l 

,  50 

.45 

1  0(1 

.75 

,65 

2  ()0 

I  50 

1  00 

2  .50 

2  00 

1,20 

3.75 

2. 50 

1.80 

5.50 

3. 50 

3  00 

2.10 

2  50 

2  GO 

3.50 

4  00 

5  40 

1.65 

2  00 

1  90 

4  00 

4  00 

3  .50 

5  00 

5  00 

4  GO 

8  00 

G  00 

5  90 

12  00 

7  ,50 

7  40 

2.25 

2  50 

1  90 

3  .50 

2  00 

1.80 

5.00 

3.00 

1  20 

3  25 

2  50 

1  20 

15  (K) 

15  00 

25  00 

40  00 

40  on 

35  00 

80 ,  00 

80 ,  00 

75  00 

A 

B 

c 

$1  90 

«1.70 

82  20 

6  .50 

7.50 

7  on 

15  00 

15,00 

10  00 

10  00 

20  00 

8  00 

40 

.30 

10 

00.00 

80  00 

50  00 

.30 

.50 

10 

80  .50 

80  .50 

81  .50 

79  00 

80  50 

81  .50 

84  00 

100  00 

50  00 

70  00 

.50  00 

40  00 

1  .50 

2  .50 

1  00 

25 

50 

.30 

.60 

1  00 

.50 

.70 

1  OO 

.50 

.80 

1  00 

.50 

.90 

1  00 

.50 

1.20 

1  00 

.50 

20.00 

10  00 

8  00 

.40 

1  00 

.50 

.50 

1  00 

.50 

.60 

1  00 

.50 

2,00 

1.00 

.50 

10,00 

10  00 

10  00 

80  00 

40.00 

40  00 

100  00 

60,00 

50.00 

.16 

1  00 

.10 

.50 

1,00 

,10 

30.00 

50  00 

80  00 

l.(X)0  duct  ft.  electrical  ducts  and  conduits 
100  lin.ft.  3J-in.  w.i.  pipe  electric  ducts  and 

conduits 

10  sirvi.i-  connection  for  electric  ducts  restored 
1 ,0(J0  duet  ft.  woo<len  electric  ducts  of  whatever 

kind 

100  duct  ft.  fibre  electric  ducts  and  conduits,  . 

Kxtended  totals $1,;«0,919  $l,:j64,26G  $1,386,513 

H.VIMU   TRANSIT   SYSTEM,    NKW     YOltK,    .\.    Y. 

Route   »! 

Bids  were  received  by  the  Public  .Service  Commission,  May 
23,  for  Route  31  of  the  Eastern  I'arkway  Rapid  Transit  R.R., 
l.ivonia  Ave.  2-track  elevated  extension,  from  (A)  Denis  E. 
Conners;  (B)  Kaufman  &  Gar<ey:  (C)  Oscar  Daniels  Co.; 
RodKers  &  Haserty,  Inc.,  $1,412,368;  I'o.st  &  McCord,  Inc., 
$1,452,025;  Pennsylvania  Steel  Co.,  $1,467,030.  The  Item  bids 
of  the  3  lowest  bidders  were  as  follows: 

21,000  cu.yd.  column  excavation 

8,000  cu.yd.  concrete  masonry 

10  cu.yd.  brick 

00  cu.yd.  removal  of  old  masonry 

2,000  lin.ft.  timber  piles 

2  M  ft.  b.ni.  timber  foundations 

400  lin.ft.  4-in.  vitrified  pipe 

15,100  ton  riveted  steel 

600  ton  steel  beams  and  shapes 

5  ton  steel  rods  and  bars 

45  ton  miscellaneous  iron  castings 

4,500  sq.yd.  street  surface  restored 

1,600  Un.ft.  old  curb  restored 

3,900  lin.ft  sing.  tr.  electric  (overhead  trolley) 

R.R 

Maintenance  and  support  of  I,.   I.   R.R.  and 

N.  Y.  Con.solidated  R.R.  (lumpsum) 

100  lin.ft.  6-in.  water  pipe 

100  lin.ft.  8-in.  water  pipe 

100  lin.ft.  12-in.  water  pipe 

100  lin.ft.  16-in.  water  pipe 

100  lin.ft.  24-in.  water  pipe 

45  service  connections  for  water  pipes 

100  lin.ft.  4-in.  gas  pipe 

100  lin.ft.  6-in.  gas  pipe 

100  lin.ft.  12-in.  gas  pipe 

100  lin.ft.  30-in.  gas  pipe 

45  service  connections  for  gas  pipes 

2  ton  new  c.-i.  hub  and  spigot  straight  pipe 

5  ton  new  e.-i.  hub  and  spigot  special  pipe 

325  dct.  ft.  electric  ducts 

100  lin.ft.  .3-in.  w.-i.  pipe. 

5  electric  ground  connections 

Extended  totals $1,376,122  $1,386,365  $1,408,462 

BARfiE  CANAL,  AVORK,  ALB.V.VY.   X   .Y. 

Contract  No.  23-A 

Bids  were  received  May  IG  bv  W.  W.  Wotherspoon.  State 
Supt.  of  Pub.  Wks.,  Albany,  for  Barge  Canal  Work,  Contract 
No.  23-A,  completing  the  construction  of  the  canal  from  Kings. 
Bend  to  the  Lehigh  Valley  R.R.  crossing  from  (A)  H.  S.  Ker- 
baugh,  Inc.,  Buffalo;  (B)  Walsh  Construction  Co.,  Davenport, 
Iowa;  (C)  R.  T.  Ford  Co.,  Rochester;  (D)  Combined  Con- 
struction Co..  Rochester.     The  item  bids  were  as  follows: 

A  B  C  D 

Cofferdams,  pumping,  bailing  and 

draining  (lump  sum) S600  00    $6,720  00    $5,600  00    $6,720  00 

7,700  cu.yd.  grubbing .20  20  .35  .35 

640,700  cu.yd.  excavation ,42  38  41  36 

94  M  ft.  b.m.  sheeting  and  bracing  .50  00  00  00  60  00  00  00 

.58,200  sq.yd.  sodding  slopes .15  .20  ,22  .20 

108,800    cu.yd.    farming    embank- 
ment   07  .10  13  ,10 

1.110  cu.yd.  lining 1.90  1.50  IC.O  1   (>0 

8.6  M  ft.  b.m.  sawed  lumber  (Y.  P.)  .50.00  55.00  GO  00  55  00 

6  M  ft.  bin.  white  oak  lumber  in 
lock  gates,  framing  and  erecting 

only r 40.00  45.00  30  00  45  00 

44,500  lin.ft.  foundation  piles .20  .285  35  10 

1 18,000  sq.ft.  i-in.  steel  sheet  piling  72  .75  72  95 

11,.300  sq.ft.  Mn.  steel  sheet  piling  120  -      125  120  1.4.5 

14,100  cu.yd.  second-class  concrete  6.75  6,00  7.30  7.7.5 

24,.300  cu.yd.  wash  wall 2.70  2.25  2  30  3.00 

1 ,070  sq.yd.  second-class  stone  pav- 
ing   2.50  2.25  2  25  2.70 

2,290  sq.yd.  third-class  stone  pav- 
ing   2.25  2  00  .    1,90  2.45 

380  sq.yd.  cobblestone  paving 1 .  50  1 . 50  1 .  50  1  80 

320  cu.yd.  third-class  rip  rap 3  25  2.75  2.75  3.30 

4.50  cu.yd.  fourth-class  rip  rap 2.90  2.50  2.50  3.00 

13,730  lb.  structural  steel .06  .05  06  .08 

41,7401b.  metal  reinforcement .0,36  .05  .0.36  a36- 

20,480 11)  iron  castings,  plain .036  04  .036  .0.36 

9,9.50  lb.  iron  castings,  machined. . .  .06  06  .06  .06 
960  lb.   metal  in  lock   gates,   lock 
valves  and  buffer  heamS(  furnish- 
ing, erecting  and  painting .06  .05  06  .06 

22K,(X)0  lb.  metal  in  lock  gates,  lock 
valves  and  buffer  beams,  erecting 

and  painting  onlv Oil  .OIJ  OU  OU 

624,0001b.  metal  in  guard  gates.    .  .  078  .13)  078  .08 

1,240  hn. ft.  wooden  fence 30  ,25  .30  25 

Istorehouse 760  00  700  00  900  00  700  00 

1 ,660  lb.  bronze  in  bulkhead  gates . .  36  .40  .30  50 

4gatehoists 900.00  1,000  00  850.00  850  00 

4  sluice  gates,  36x36  in.  complete  in 

plaee             450  00  500.00  400  00  400  00 

Repairing  fence  (lump  sum) 150  00  150  00  1.50  00  150  00 

Extended  totals $630,.568      8646,100      8051,120      $661,143 
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lllda  Wrrr  Krirltril  lull.-  :.  I.v  I  hi<  I'uMlP  SiTVlio  Coin- 
iiiIhhIoii  rm  aliinil  r.j.iHiii  toiiN  of  Hti-nl  fioiii  llic  MrCllntlc- 
MiirBliiill  C...  :•!  I'l.iU  Ituw  ,  AiiKTlniii  HiI.Iki-  i'<>.,  ao  <'luiich 
St.,  ami  lhi<  l-.-iiiiNvlvMiila  Sti«>l  Co,.  a(l  Cliurcli  SI.  Thi-  AiiuT- 
Ifiin  ItrUlur  fii  huImuIiiimI  an  allriiuillv"-  Mil.  wliUli,  howi-vcr, 
him  not  y<>t  hrni  roiinlilcriMl  liy  Hi"  t"i)riiiiilMHli.ii  ami  inuy  nut 
Xsn  oonHl.lciiMl.  I'ntll  tlio  roimulMMliui  iliulili'H  wIh-IIht  It  niiiy 
iiioiii-ilv  i-oMHldtT  ihlH  allrriiatlvi-  lilil,  no  llKiiri'8  iimUT  It  will 
lit-  iiuiili'  publiiv     Th.-   uiuml   total   of  low    1>1<1h.   cxclUMlve  of  tho 

aii<-i'iiativ(<  iiiii,  Ih  |:<,(l7ri,irj:i.!iii. 

HlilM  wiMi-  takrii  for  Mt.'cl  ln-aniH  anil  mIumx'":  rlvctorl  Htccl ; 
for  MloriiKf  of  Hli-il.  ami  f..r  il.-llv.-iy  ..f  hI  rmtiiral  mI.'i'I  out 
of  Bto.-U  'Pw.lvr  .lirr.Ti  lit  .•onlra.l  JoIim  w.t.-  H|i.Min<il  umlor 
tlm  tlixt  two  of  thr  aliovi-  four  ItniiH.  Tin-  (Ik'Ukn  kIv.ii  IhOow 
ri'l'rr».-iit  a  talmlatloii  of  the  liIdH  of  I  In-  tliri-i-  conl  ractorH, 
arraiiK<'<l  l>y  I'ontnti-t   HectloiiH: 


Kuute    i!l<<ctinn  IliililiT 

8  'i         (Siil>Hnv    inTlion    in  Aiiicriciiii  Iliiilni-Co. 

Miiiirmlinn)  Mifliiili.-Miirnlmll  Co. 

8  0         (IOIoviiIimI  IMii  ill  .AMHTiiiin  ItriilKc-C'i), 

IIimmUIvi..  1  nil  .-^l  M.<  ■Iil.lir-M..r»lmll  Co. 


(1.1 


i;.i 


M.Cli 
.Vni.'ih 
r,nii-.i 
.M.lli 


I  .-^l. ■,!(■,. 


r    .\niTsl,„ll( 

llliillIi'Co 
:in.:,  .-^I.tU-^ 


Quronnhoro  Siibwny 
Kxli'iutioii  t» 

Cuiii|>lrtioii  lit 
(iuiM'adhoro  Sub- 
way lit  Ciriiiul  ("in- 
trul  Stnlioii 
1  Niissuu  St .  Sut)»  ay 

'2         Niitiaau  St.  Subway 

1-It     ICastora  Parkway 

Subway  in  Brook- 

23l)tliSt.  Yard 


Contract 
No.  1 


nhall  Co. 

,.:,„  Kn.lKrCo. 
.V.ii.n.Mi.  llu.lKrC'o. 
M.CIiati.-Marnlial  Co. 
AnMllru.iHrhlKi.Co. 
.MrClinlK'-.Miirnlial  Co. 


.■Vinoricnn  UridRO  Co. 
.MK'liatic-.MurBlmllCo. 

Ain'rnun  hnilKi'Co. 
.M,(hr,ii.-Mm.-»li:illC-u 
A.M.il.:,li  ItlulwrC, 
.M.-Clinti.-.Mar^lmllCo. 
I'rminvlvunia  StrrlCd 
McCliiilii-.Mai!.lmllCo 
I'clii.avlvanmStc.lCo. 
A.n.nV.uiHriclKcCi.. 
AiM,M,:ui  Hn.lKcCo. 
.M.CIii.lu-MarsluiUCo. 
l'.-iiiisylv:viuaStoclCo. 
Aniiriran  Hridge  Co. 
I'l'imsvlvania  Steel  Co. 
.MoClintic-Marshall  Co. 


AllKIIIIlt 

$21111. 7(18.10 
l!77.llll/iO 
l.:i(»t.St.')7..'>() 
I, KIH.  I  1(1.(10 
1  ..')7H,SP.''.().(I0 
1.0117. 1(1(1. .Ml 
\.\M>.>in  40 

ii.ioa.'io 

11,409..'>0 
U,07.'i.00 
110,80!i.lO 
121,490.50 
U,2;<4.40 
(i,07».00 


201,032.50 
2i:i.H.tl.0O 

■JI.-..ir.M.40 
■j:tii..'.l()..'>0 
l.'.s.ls.-..,'50 


!00 


l,s:i,7 1(1.00 

1  :!.■), 2.')5.50 

i:iO„-)71.50 

14(),:!l(i.40 

Jackson  Ave.  Sta-         Aim,m,:ui  HiuIkc  Co  21.150.20 

tioii  on  Queens-         .M.CIii.lu-MarsluiU  Co.  21.(J81.70 

boroSubwav  l'.iiiisvlv:viua  Steel  Co.  22,534.10 

Mott  Ave.  Station        Ani.riran  Hridge  Co.  53,984.40 

on  first  subwav  I'eimitvlvania  Steel  Co.  57,429.50 

58,631.50 

Rnllrond  Develoiiment  in  KiiMxiu — IntercstinK  Information 
in  resard  to  the  plans  which  Itu.ssia  \s  making  for  the  future 
and  the  active  steps  which  she  is  taking  for  the  development 
of  her  own  resources  and  her  own  Industries  after  the  war, 
has  just  been  received  by  the  American-Kussian  Chamber 
of  Commerce. 

According  to  this  information  a  conference  of  the  Russian 
Ministers  of  Agriculture,  Industry.  Commerce,  Finance  of 
War,  was  held  in  I'etrograd  at  the  invitation  of  the  Assistant 
Minister  of  Means  of  Communication  to  consider  the  problems 
of   railroad   construction  .in    Russia   after   the   war. 

The  problems  of  the  industrial  development  in  Russia  are 
primarily  problems  connected  with  the  construction  of  suit- 
able transportation  systems.  With  a  proper  system  of  rail- 
roads, everything  can  be  done — without  it  nothing  is  possible. 
In  this  respect,  the  position  of  Russia  at  the  present  time  is 
an  analogous  to  the  industrial  development  of  the  United 
States  following  the  Civil  War.  Russia  needs  the  development 
and  the  construction  of  a  proper  system  of  railroad  transpor- 
tation in  order  to  link  up  her  vast  area  and  to  make  possible 
the  development  of  her  mineral  and  mining  industries.  The 
need  of  railroad  construction  in  Russia  has  been  emphasized 
by  the  congestion  of  the  transportation  systems  in  Russia 
during   the   present   war. 

At  the  conference,  a  report  was  presented  by  a  prominent 
Russian  engineer  which  pointed  out  that  Russia  must  plan 
for  a  system  of  railroads  to  link  together  all  localities 
possessing  potential  natural  wealth  and  that  these  railroads 
opening  up  such  sections  should  be  connected  with  trunk- 
line  roads  in  connection  with  emigration  to  Siberia  and  middle 
Asia. 

The  conference  decided  that  it  would  be  necessary  to  con- 
struct about  2;'), 000  mi.  of  railroad  as  soon  as  possible  and  that 
plans  should  be  entered  into  for  the  construction  of  these 
lines  during  the  next  five  years. 

The  American-Russian  Chamber  of  Commerce  has  been  in 
close  touch  with  the  development  in  Russia,  and  it  believes 
that  there  is  a  great  opportunity  for  American  financiers  and 
American  construction  companies  to  share  in  the  development 
of  railroad  construction  in  Russia  following  the  termination 
of  the  war. 


CALUMET 


IXTERCEPTING    SEWER,    CHICAGO,    ILL. 
Contract    No.   4 


Bids  were  received  May  18,  by  the  Sanitary  District  of 
Chicago,  for  Contract  No.  4  of  the  Calumet  Intercepting  Sewer 
(a)  concrete  sewer,  (b)  brick  and  concrete  sewer  from  (A) 
Newman  &  Co.;  (B)  Nash  Bros.;  (C)  U.  S.  Dredge  and  Dock 
Co.:  Marquette  Construction  Co.,  (a)  .$663,811,  (b)  $698,605; 
Bvrne  Bros.  Dredging  and  Engineering  Co.,  (a)  $685,528  (b) 
$772,758;  Stresenreuter-Cotton  &  Co.,  (a)  $718,565,  (b)  %11'i.- 
381;  T.  J.  Forschner  Contracting  Co..  (a)  $660,364;  (b)  $693,228. 
The  item  bids  of  the  3  lowest  bidders  were  as  follows: 

ABC 

3,400  lin  ft.  concrete  sewer,  shallow  cut %i'i  83 

3,400  lin. ft.  brick  and  concrete  sewer,  shallow  cut...  58.61 

5,288  lin. ft.  concrete  sewer,  deep  cut 65 .  18 

5,288  lin. ft.  brick  and  concrete  sewer,  deep  cut 80 .  81 

6  manholes  on  concrete  sewer,  shallow  cut 44  00 

6  brick  manholes,  shallow  cut 33  00 

8  manholes  on  concrete  sewer,  deep  cut 50 .  00 

8  brick  manholes,  deep  cut 39 .  00 

Connectionat  Stony  Island  .\ve.,  (lumpsum) 1,027.00 

Crossing  under  Pullman  Railroad  Co.,  required  for 

constructing  sewer  (lumpsum) 8,657.00   6,000.00   5,900.00 


$52 . 00 

So3,00 

56.00 

53.00 

72.00 

73.00 

76.00 

73.00 

.30 .  00 

56.00 

30,00 

56.00 

50  00 

96.00 

50,00 

96.00 

500,00 

310  00 

18,007 

2 

I 

I 

27 

:>o 

21 


C?roiuiinii:   iindiT    I'lillinuii    itailroud  Co.,  optionul  A 

williniilriMiddiiiiipiiuiiil  $4,921 

KpbiiildiiiKintaki'of  Pullinuii  Co  ,  (lumpnum) . . .      8,474 
Croni'iiiK  under  CottiiKe  (irove  Ave.,  niid  I.C.ll.H. 

in<l|"'ll  '  ■•<  lIllMlllHUIIl) 

CronxiMK  under  I  (    U  U.  in  o|>i'ii  cut,  optionul  with 

rnilriiad  (liintp  huiii) 

CroiiKinn  uhiler  CottaKe  (irove  Ave,  und  I. C. It. 11. 

in  luiiiiel  (lunipnuiiil ,,      

200  lin  tt,  layinu  in-in  tile  pipe 

4001111  ft  layiliK  12-in,  tile  pipe 

2(l01iii,fl    layiniiO-in  tile  pipe 

4  niiinlioleH  on  till)  pipo»eweri*.. 

ActttrtihaniiiH 

2  c-i  iiiaiiliole  eovern  and  fniiiieii 

2e,-i  niiililiahin  coveinaiid  franieH 

110  .M  II.  b  in   plank  loaclwav  aloiiK  l()3rd  St.. 
KKtIiii  fl.riliiyiiiK  walirwTvicepipei. 
ItX)  lin  fl   n  layiiiK  (>-in.  newer  house  connections.. . 
40  eiiiiiii'i'tioiiii,  tile  pipe  for  future  connoctioiu, 

18  in 

.■)0O,()()(llb.  ri'inforcinu  nteol 

,')0,()ll(l  111   Htnictuial  steel 

.''lOdliri  fl   ailililioii.'il  i>ilini.'furniBhod 

,''ilNI  hri  fl    niMilinrjal  |>iliMK  ilrivcn 

.'•i.MIl    i.  IM   ,iil,«ork.,n|)iliiiK 

r.,.M  II    b  111    piMlik  (..uiiilatiollH 

.'nil  \cl  .'i<Mitii<ii;il  I'Miivalion,  earth  open  cut..    ,  . 

.'nil  .Ml  :iildiii<>iMil  I'M  aval  inn,  earth  tunnel 

5<u-vil  addiliiiiial  ixi'uvatiun,  rock 

Scu.vd  additiciiialcoiurete.  Class  A 

5cu.y(l  ailililiDiial  concrete.  Class  B 

Scu.yd  ailililiiiiial  concrete.  Class  C 

5cu.yil  addilioiial  brickwoik 


It      .   c 

00$.'>.OIH).(M)$.';,42». 
00    (l,()(M)  00  20,400 


13,3(10  00  15,(KK)  (K)    7,180  (K) 
8,800  (K)22,0(X)  00    8,400  (X) 


00  40,(KM)  (X)  9,400 

25            1    ,50  I 

85            1    25  1 

75            1   (H)  1 


:*5  00 
40  (M) 
H  00 
H  00 
to  00 
I  00 
50 


05 
05 
25 

,50  (K) 

25  00 

75 

:t  (M) 

:i  00 

9  00 

7  .50 

7  (M) 

9  (X) 


Kxtendcil  totals  for  concrete  sewer 

Kxteniicd  totals  for  brick  and  concrete  sewer. 


$562,020    $6:10,18-1    $640,32:i 
$694,769    $670,930    $640,323 


PAVING,  WATERLOO,   !V.   Y. 

Bids  were  received  May  18  by  th<-  village!  for  street  paving 
from  (A)  McM.\HON  &  FARRl.NGTON.  Binghamton  (awarded 
contract);  (B)  .lohn  R.  Burchill;  (C)  Mondo  ("onstruction  Co.; 
Cleveland  &.  Sons  Co.,  $54.704 ;  Ralph  F.  Relly.  $54,846;  Flood 
&  Van  Wirt,  $54,076;  Chambers  &  Barnes,  $53,851;  Vedder 
Construition  Co.,  $56,082;  Sewage  Disposal  and  Water  Plant 
Co..  $49,805;  J.  W.  Breiinan  Construction  Co.,  $52,627;  F.  L.. 
Hagaman  Co.,  $58,201;  McKinney,  McCuire  Construction  Co., 
$53,025;  Frank  I>.  Cohen.  $60,286;  Sullivan  Construction  Co.. 
$49,538;  Scott  Bros.,  $53,157;  H.  Benedict,  $50,556;  J.  E.  Miles, 
$60,299;  Webster  Construction  Co.,  $53,302;  Tyne  &  Willey, 
$50,587.  The  item  bids  of  the  3  lowest  bidders  were  as  fol- 
lows: 

ABC 

Clearing  and  grubbing  (lump  sum) $100 .  00     $50  00 

4,537  cu.yd.  earth  excavation 60  .55  ,50 

Cu, yd.  rock  excavation 4.00  1.50  5.00 

Cu  yd.  [XT  100  ft,  overhaul 02  .01  .01 

Lin  ft    vitrified  clay  pipe.  12-in.  diameter .40  .35  1.00 

402  liiift,  vitrified  clay  pipe,  10-in,  diameter 30  .30  .60 

440  lin, ft,  vitrified  clay  pipe,  8-in.  diameter 20  .23  .50 

12  lin, ft.  vitrified  clay  pipe.  6-in.  diameter .11  .20  .25 

Lin. ft.  vitrified  clay  pipe,  4-in.  diameter .11  .10  .15 

Lin  ft.  3-in.  porous  tile  underdrain .08  .04  .08 

22  catch  basins 50.00  45.00  30  00 

9  curb  boxes  for  drop  inlets 25.00  15.00  18  00 

21  changing  elevation  of  manholes  and  catch  basins.. .       2,00  5.00  5.00 

13tonsof2,000-lb.  c.-i.  pipe 50,00  38,00  40.00 

Cuyd.  stone  filling 3.00  1.90  2  00 

3,000  use   M   ft.   b.m.   timber,  etc.,   for  temporary 

bridges 40,00  35.00  60.00 

Cu.yd.  first-class  concrete 7.00  6.65  7.00 

Cu.yd.  second-class  concrete 5.75  6.46  6.50 

Cu.vd.  third-class  concrete 5 .  40  5 .  85  6 .  00 

10,692  lin. ft.  concrete  curbing,  class  B 50  .42  .60 

Lin, ft,  concrete  curbing,  class  A .45  .57  .70 

2,990  lin. ft.  concrete  edging 05  .13  .20 

370  lin, ft,  concrete  headers 20  .15  .30 

Lin. ft  full  width  relaying  crosswalks 1.00  .10  .60 

300  lb.  rod  or  bar  metal  reinforcement .04  .05  .05 

70,192sq.ft.  No.  25.2  reinforcement 02  .0175  .02 

70,192  sq.ft.  No.  25.3  reinforcement 015  .015  .015 

6,762sq.ft.  No.  25.4  reinforcement 025  .0275  .03 

16,000  sq.ft.  No.  25.5  reinforcement 012  .0125  .01 

Cu.yd,  broken  stone,  loose  measure  graded  from  1  to  3 

sizesinplace 3,00  1.90  1.75 

Cu.yd.  No.  1  broken  stone,  loose  measure 3,00  1.90  l''§ 

Cu.yd,  No.  3  and  4  broken. tone,  loose  measure 3,00  1,90  1,75 

2,415  cu.yd.  bottom  course  concrete  pavement 5.75  5,85  5,00 

336  cuyd.  bottom  course  concrete  pavement,  R.R. .            5  75  6.14  6.00 

966  cu.yd.  wearing  course  concrete  pavement 7.00  8.00  10.50 

168  cu.yd.  wearing  course  concrete  pavement,  9-ft. 

R.R 7  00  8.40  11.00 

9,000  lin.ft.  joint  protection  plates 09  .08  .10 

5,400  Un. ft.  Jx5-in.  joint  filler  along  railroad  rail 03  .03  .01 

4,500  lin.ft.  Jx75-in.  joint  filler,  transverse  joints 04  .04  .03 

11,000  lin.ft.  Jx7J-in.  joint  filler,  longitudinal  joints. .  .            06  .057  .06 
1,443  cu.yd.  excavation  R.R.,  street  railway  founda- 
tion work 50  .70  .75 

3,1001in.ft.  4-in.  vitrified  tile  drain,  R.R 04  .075  .15 

96cu.yd.stonefill,l  to  3,  drainage  ditch  R.R 1.00  2.00  2.75 

800  cu.yd.  second-class  concrete  in  place,  R.R 5.75  6.46  6.50 

115  cu.yd.  excavation  in  track  underdrain,  R.R. ...      .           .50  1.00  1.00 

5  c.-i.  track  inlets 20.00  15.00  25.00 

Unit  price  gravel  concrete,  base  course 5 ,  00  5 .  17  4 ,  90 

Extended  totals $44,763    $46,978    $49,445 

The  Reeves  County  Irrii^ation  District  No.  1,  Balmorhea, 
Tex.,  is  advertising  bids  for  the  excavation  of  about  180,000 
cu.yd.  of  material,  and  the  placing  of  about  185,000  yd.  of  em- 
bankment, together  with  4,000  cu.yd.  of  concrete,  and  about 
22.000  sq.yd.  of  dry  paving.  The  Reeves  County  Irrigation 
District  No.  1  have  just  purchased  the  old  Toyah  Valley  Irri- 
gation Co.  and  are  to  increase  the  present  water  supply  by  the 
construction  of  a  storage  reservoir  and  the  conservation  of  the 
floodwaters  of  the  Toyah  Creek  and  the  winter  flow  of  the 
San  Soloman  Spring. 
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BUILDING  OPERATIONS  FOR  MAY 

BuildiriB   i)ermits    from    79    cities    for   Mav    show    the    largest 

month  for  permits  granted  in  the  liistorv  of  tlie  lountrv.  The 
nearest    month    we    have    had    to    the    pr<si'nt    was    April,    l'J12, 

wiiich  was  about  $  1(mi.ihmi,(|(10,  wtureas  for  tin-  i>ast  month 
building  permits  totaled  $  10«,  133.1HI2.  a  gain  of  $31,021,692,  or 
about  41.5%.      For  the  lirst   live  months  of  the  year  the  total  is 

$33S,073,277  against  $273,402,054  for  the  first  five  months  of 
1915,  or  a  gain  of  23.7',f.  There  was  a  small  gain  noticed 
throughout  the  Western  Stat(!S  and  a  gain  of  about  $1,500,000 
throughout  the  Southern  States.  The  Kastern  States  show  a 
gain  of  about  $9,000,000  whereas  the  Central  States  show  the 
largest  improvement  with  a  gain  of  about  $19,000,(100  or  about 
ST/r.     The   present   indications   would   lead   us   to    believe    that 

1916  will  be  the  best  building  year  for  a  great  many  years 
past. 

E.^STERN  STATES 

Month  of  May First  Five  Months  of  Year 

191G                  191.5  1916                  191.5 

Albany,  N.  Y $824,445          $406,580  $1,743,015       $1,652,585 

llaltimorc.  Md 1,967,.567            012,5.57  6,430,622         8,160,723 

Huston,  Mass 1,861,108         1,763,864 

Hridgeport,  Conn 562,468         1,119,354  3,248,.396         3,430,.503 

Buffalo,  N.  Y 1,1.55,000         1.222,000  4,051,000         3,930,000 

Elizabeth,  N.  J 203,658              99,264  927,820            458,845 

Eric,  Penn 214,800             179,760  919,6.54            800,241 

Harrisburg,  Penn 132,045            326,025  782,191            620,180 

Hartford,  Conn 1,118,240            691,600  3,323,669         2,301,404 

Hoboken,  N.J 24,640              62,130  723,916            493,920 

Jersey  City,  N.  J 544,991             616,908  1,912,192         2,280,778 

Newark,  N.  J 843,9.58            981,745  3,076,.566         3,870,082 

New  Bedford,  Mass 1,209,900            271.300  2,738,565         1,615,424 

New  Haven,  Conn 489,320            318,740  2,443,638         2,416,.540 

New  York,  N.  Y.: 

Bronx 2,071,510         4,634,950  9,641,321       14,724,425 

Brooklyn 5,140,611         3,313,740  19,040,275         8,203,890 

Manhattan 16,963,600       13,.566,625  49,725,844       36,348,390 

Queens 2,617,650         1,964,005  10,964,662         8,271,471 

Passaic,  N.  J 234,525               85,175  .546,411            499,844 

Paterson,  N.  J 282,009             123,882  870,901            456,.393 

Philadelphia.  Penn 4.791.255         2.868,840  19.906,605       15,192,240 

Pittsburgh,  Penn 1,120,675            937,449  8,910,679         2,992,834 

Portland,  Maine 143,955            203,100  .546,285            589,449 

Heading,  Penn 206,675               28,775  572,650            412,675 

Rochester,  N.  Y 982,216         1,001,455  4,184,792         3,788,036 

Scranton,  Penn 148,827             141,933  548,482            458,629 

Springfield,  Mass 1,1,58,215            932,818  955,968         2,817,651 

Syracuse,  N.  Y 339,.361             2.57,261  1,423,708         1,428,366 

Utica,  N.  Y 258,590             1.58,705  753,165            888.500 

Wilkes  Barre,  Penn 173,741             149,644  487,499            631,910 

Worcester,  Mass 871,102            356,860  2,729,063         1,.397,556 

Totals $48,656,657     $39,396,944  $106,739,554  $131,133,414 

SOUTHERN  STATES 

Month  of  May First  Five  Months  of  Year 

1916                  1915  1916                  1915 

Atlanta,  Ga $385,.585          $3.37,934  $1,813,712       $1,797,445 

Birmingham,  Ala 120,998             192,735  905,509            725,879 

Chattanooga,  Tenn 446,416               44,295  1,037,801             192,450 

Dallas,  Tex 337,488            278,335  1,964,922         1,382,390 

Ft.  Worth,  Tex 146,132               57,0.50  871,144            400,805 

Houston,  Tex 237,665             108,60-1  1,168.235            724,270 

Louisville,  Ky 333,250            295,1.50  2,329,282         1,4.5.5,385 

Memphis,  Tenn 279,535            228,490  1.260,.505         1,216,318 

New  Orleans,  La 420,190            297,681  1,162,.501          1,075,9,59 

Norfolk,  Va 118,225             155  578  1.885,329            792,084 

Richmond,  Va 471.471             396,300  2,334,298         1,470,264 

.'^an  Antonio,  Tex 164,318  137,840  

Tampa,  Fla 282,505             172,7.50  662,325            462,540 

Washington,  D.  C 1,304,363            992,670  4,938,608         4,097,677 

Totals $5,048,141       $3,695,412  $22,334,172     $15,793,466 

CENTRAL  STATES 

Month  of  May First  Five  Months  of  Year 

1916                  1915  1916                  1915 

Akron,  Ohio S921„527          $322,035  $3,174,591       $1,197,790 

Canton,  Ohio 396,8.50            216..575  1,805,905            694,070 

Cedar  Rapids,  Iowa 152,000             181,000  534,000            885,000 

Chicago,  111 13,707,100         7,902,900  .52,028,200       32,659,550 

Cincinnati,  Ohio 1.043,345         1,102,425  4,090,025         4,727,029 

Cleveland,  Ohio 4,068,080         5,151,909  12,285,220       15,10O,.334 

Columbus,  Ohio 1,030,6.50            911,785  2, .503,000         2,134.490 

Davenport,  Iowa 86,418               63,000  319,014             300,682 

Dcs  Moines,  Iowa 221,030            280,880  965,894             742,863 

Detroit,  Mich 5,1.50,845         2,296.990  16,891..560       10,376,295 

Duluth,  Minn 7,272,845            294,148  8,408,693            973,248 

Evansville,  Ind 127,175             143,592  490,978            770,602 

Grand  Rapids,  Mich 2.53,970            379,996  1,592,282         1,123,191 

Indianapolis.  Ind 860,030            493,930  3,376,413         2,7.34,447 

Kansas  City,  Kan .57,866              64,575  312,463            468,280 

Kansas  City,  Mo 1,214,900            886,215  4,.570,803         4,144,190 

Milwaukee,  Wis 1,017,718         1,188,700  4,216,436         3,918,019 

Minneapolis,  Minn 3,055,800         1,755,200  8.887,990         6..375,360 

Oak  Park,  111 323,035            203,205  1,308,718            947,885 

Omaha,  Neb 961,240            889,385  2,677,697         2.060,840 

Peoria,  111 186,050            231,280  799,842            935,510 

St.  Louis.  Mo 988,540            937,676  5,.577,992         4.989,008 

St.  Paul,  Minn 1,360,322         1,309,656  4,241,180         4,458.506 

Toledo,  Ohio 1,275,117             5.53,155  4,747,735         3,267,359 

Youngstown,  Ohio 559,200            244,055  1,290,534         1,017,492 

Totals $46,941,653     $28,104,277  $123,399,355  $106,971,020 


WE.STERN  STATES 


Denver,  Colo 

Los  Angeles.  Calif... 

Oakland,  Calif 

Portland,  Ore 

.Salt  Lake  City,  Utah. 

San  Diego.  Calif 

San  Francisco,  Calif.. 

.S<.attle,  Wash 

Spokane,  Wash 

Tacorna,  Wash 


Totals. 


Month  of  May 

First  Five  Months  of  Year 

1916 

1915 

1916 

1916 

$443,400 

$434,270 

$1,771,570 

$1,284,095 

1,379,691 

1,168,983 

6.755,735 

5,281,200 

414,407 

350.035 

478,885 

432.065 

1,933,200 

2,179,665 

396,754 

279,791 

1,394,126 

975,383 

310,302 

69,029 

1,01.5.512 

584,584 

1,629,572 

947,115 

8,093, .508 

5,675,260 

504,365 

353,820 

2,808,780 

2,643,065 

139,305 

130,471 

688,763 

473,566 

88,815 

49,998 

539,002 

400,686 

$5,785,451 

$4,215,.577 

$25,(i00,196 

819. .504, 104 

RAILWAYS— STEAM  AND  ELECTRIC 
Proposed  Work 

New  JerNey — I'ennsylvania  H.R.  granted  permission  by 
Common  Council,  Newark,  to  extend  tracks  in  Peddle  St. 
A.   C.  Shand,   I'hiladelphia.   Penn.,   Ch.   Engr. 

I'ennNylvania — Chester  St.  Ry.,  Chester,  plans  to  extend  its 
turnout  on  Kdgemont  Ave.,  to  construct  connections  at  7th 
and  Potter  St.  and  3  car  house  branch  offices.  T.  W.  Grook- 
ett,    Jr.,    411    Denckla    BIdg.,    Philadelphia,    Treas. 

I'eniiHylvania — Lehigh  Valley  Transit  Co.,  Allentown.  con- 
templates expenditure  of  $1,000,000  during  next  5  years  for 
im|)roving  its  system.  Project  includes  double-tracking  of 
Philadelphia  Division  from  Allentown  to  69th  and  Market  St. 
and  line  between  Bethlehem  and  Coopersburg  or  Quakertown. 
H.   R.   Fehr,   Allentown,   Gen.   Mgr. 

PennHylvania — Port  Jervis  &  Delaware  Valley  Railroad  Co.. 
Matamoras,  authorized  $500,000  bond  issue,  $125,000  of  which 
will  be  used  for  new  road  from  Matamoras  to  Milford  and 
$250,000  to  be  held  in  reserve  for  future  extensions  and  devel- 
ojimcnt.     J.  A.  Vandergrift,  Matamoras,   Pres. 

CieoFKin — City  Council,  Augusta,  granted  Savannah  River 
Terminal  Co.  25  year  franchise  giving  company  right-of-way 
through  certain  streets  to  connect  Augusta  &  Summerville 
lines  with  city  wharf,  also  constructing  tracks  west  of 
Washington  St.  and  across  Reynolds  St.  to  connect  with 
tracks  of  Charleston  &  Western  R.R.  George  R.  Ferguson, 
Augusta,    Supt.    Augusta    &    Summerville    R.R. 

Georgia — I'elham  &  Havana  R.R.  plans  to  construct  ex- 
tension from  Cairo  to  Pelham,  Ga.,  about  20  mi.  C.  S. 
Roe.    Cairo,    Gen.    Mgr. 

I.,ouiMiana — Alexandria   Municipal  Railway  Co..   Alexandria, 

plans    to    constiuct    line    to    connect    railway    depots.      T.    W. 
Sylvester,   City   Engr. 

Tenne.sNee — Southern  Ry.  plans  to  construct  reserve  tracks 
at  Lenoir  City.  Tenn.,  to  hold  about  1.043  freight  cars.  B. 
Herman,   Washington,   D.  C,  Ch.    Engr.   M.   W.   and   Struct. 

Kentucky — Plans  being  considered  by  Cincinnati,  New- 
port &  Covington  Ry.  for  several  extensions  near  Newport. 
C.  R.  McKay,  First  National  Bank  Bldg.,  Cincinnati,  Ohio. 
Gen.  Mgr. 

Ohio — City  Council,  East  Cleveland,  granted  J.  F.  Free 
Land  Co.,  1004  Prospect  Ave.,  S.  E.,  Cleveland,  franchise 
to  construct  and  operate  railway  on  Noble  Rd.,  East  Cleve- 
land. 

Ohio — Columbus,  Delaware  &  Marion  Railway  Co.  plans  to 
relocate  its  line  to  center  of  North  High  St.  from  north  cor- 
poration line  of  Columbus  to  Delaware  County  line.  E.  M. 
West,   Columbus.   Receiver. 

KaiiHaM  —  Colorado.  Kansas  &  Oklahoma  R.R.  contem- 
plates extension  from  Scott  City,  Kan.,  to  Forgan,  Okla.  B. 
L.    Allen.    Russell    Springs.   Okla..   Ch.   Engr. 

IVeliraslia — Omaha  &  Council  Bluffs  St.  Ry.,  Omaha,  con- 
templates expenditure  of  $250,000  for  improving  its  lines.  W. 
A.    .Smith,    Omaha,    Neb.,    Gen.    Mgr. 

MiMMouri — City  Planning  Commission,  St.  Louis,  submitted 
plan  for  extending  projjosed  municipal  belt  railway  from 
Mississippi  River  to  Lindenwood.  E.  R.  Kinsev,  Pres.  Bd. 
Pub.  Ser. 

Oltlahoma — Surveys  made  by  Tulsa  Interurban  Railway 
Co.  for  line  from  Tulsa  to  Broken  Arrow  and  Wagoner,  about 
37   mi.      H.    D.   Pattee,    interested. 

I<lahf> — Charles  E.  Harris,  Receiver  of  U.  S.  Land  Office, 
Blackfoot,  interested  in  project  to  construct  electric  railway 
from    I'ocatello    to    Idaho    Falls,    via    Blackfoot,    about    50    mi. 

Idaho — J.  A.  Crom.  Twin  Falls,  and  J.  H.  Seaver.  Castle- 
ford,  interested  in  project  to  construct  railway  between  Twin 
Falls.  Clover  and  Castleford  to  be  known  as  Twin  Falls,  Clover 
&  Castleford  Ry. 

Texas — McConnellsburg  &  Ft.  Loudon  Railroad  Co.,  Mc- 
Connellsville,  Penn.,  plans  to  construct  railway  in  Houston, 
requiring  160,000  cu.yd.  earth  excavation,  rubcl-.stone  masonry, 
ballasting  with  crushed  rock  and  track  laying.  John  P. 
Sipes,  McConnellsville,  Penn.,  Pres.  (See  adv.  June  8 
issue.) 

Utah — Denver  &  Rio  Grande  Railway  Co.  contemplates  64- 
mi.  extension  to  tap  beet-sugar  fields  surrounding  city  of 
Price.     J.  G.  Gwynn,  Denver,  Colo.,  Ch.  Engr. 
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WiimIiIiiuIimi-    Aci'iikIIiik   to   pn-nn   ii<|><>rlH   Si'iilllr.    Ui'iiton    & 

Sitiillii'i  II    liitllwiiy    Co,    .SiwillU'.    hiiH    I II    iiiiirliuHi'il    liy    cotn- 

iiiiMV  ri'|ii'ctHi'iiti'<l  liv  I'Kiilioilv,  lliiUKlilt'lliiK  Si  Co.,  (MiIciiko,  III. 
NiMv  <.wii<<iM  ('onl<Miiiiliit<-  an  <'Xiii'ii<llliir«  of  iilioiil  $:!2r<,000  for 
liM|ii<>v«iii«ntH.       II.    ],.     MawklliM,    St'iittli',    Cli.     lOiiKi. 

Wnaliliiulon — Sound  'riiiibt-r  Co..  AilliiKtoii.  iilaiiM  lo  con- 
nil  lift  IokkIiik  iiillwiiy  from  Hiin  liiKtoii  ilown  Hauk  lUvor, 
nliKiil    ITi   ml. 

<'nlll<iriiln  Canlro  Point  ll.v.  planH  to  conHtiuct  railway 
at  l{U'limi>ii(l.  Calif.,  to  I'oiiii.il  with  IIih-m  of  .San  KrauflHco- 
OaUlaml  T.rmlniil  Uy.  Km llmitril  coitt,  »;i&,000.  W.  11.  Albor- 
Ki'i'.    Oaklaiul,    (icn.    Mkt 

Ciilirornln-  lt<<|>ort  Mubmit toil  liy  onillnfcrH  of  I'lirltlr  I51ec- 
tilc  Itv.  I'MtlnialliiK  com  of  conMtructlnK  loop  In  l.imlnoHH  hoc- 
tloii  of  PaHnilriia  to  riOI.'VP  lonm'Kt  Inn  on  Colorado  SI.  at 
»3.'..nno.      .T.    Mi-MIUan.    I-..M   Ank'olKB,   Calif,,   (ion.    Mur. 

Cnliroriiln— I'acltlo  Klortrl.-  Uy.  nppHpd  lo  City  Counril, 
Snnta  Monica,  for  normlMHlon  to  remove  Its  trackH  from 
Ocean   Avo.     (J.   lO.   IMllHli\iry,   I,om  AnK'clc.i.  Ch.    Knur. 

(nlirornln— rniil  Shoun.  I'r.s.  of  raoltlc  Klictric  Uy.,  Iins 
announced  that  electric  line  will  be  con«lructed  to  Fullorton 
If  free  rlnht-of-way  can  be  obtained.  J.  McMillan,  Los  An- 
K'iles,    Cell.    M^r. 

r«llf«riiln--Ulverf<lde,  Ulnlto  *  rnrlflc  U  U..  niverslrte.  ni>- 
nlied  to  State  Uallronil  Coniinl.MSlon  of  California  for  author- 
ity to  construct  Hwltch  oi-  Hp\ir  to  connect  Uh  line  with 
Hlverslde-San  Hornnrdlno  line  of  Pacinc  Klectrlc  Ry.  W.  J. 
Hohun,     Ulvcr.flde.    (5eii.     Mtir. 

4'iiUforiiln — Surveys  belnK  made  by  Southern  I'nclflc  Ca 
for  electric  line  from  Portervllle  to  Exetor  to  skirt  foothill 
region.      \V.    Hood.   San    Francisco,   Calif.,   Ch.    Kn^r. 

Bids    In    and    Contracts    Awarded 

Went  Vlriclnln — Chesapeake  *  Ohio  Uv.  awarded  contract 
for  extension  from  Seth  to  Jarrolda  Valley,  IS  ml.,  to  ROXLKY 
BUOS.  CO.,  Orange.  Va.  F.  I.  Cabell,  Richmond,  Va..  Ch.  Engr. 
Noted  May  2r.. 

(;eoririn — WnshlnBton-I.,incolnton  R.R.  awarded  contract 
for  3  mi.  extension  from  point  1%  mi.  southwest  of  Motas- 
vlUe  to  point  2%  ml.  northeast  to  H.  B.  HOPPKNDIETZEL 
CO..    Macon.      J.    R.    Dyson.   Prcs. 

Ohio — Chesapeake  ^-  Ohio  R.R.  awarded  contract  for  prad- 
inpr  work  in  connection  with  vard  improvements  at  Russell 
to  nocoES  &  STEELE,  Ashland.  F.  I.  Cabell,  Richmond, 
Va.,   Ch.    Enpr. 

Ontnrio — Toronto,  Hamilton  &  Buffalo  Railway  Co.,  Ham- 
ilton, awarded  contract  for  trradinK  line  from  Dunnville  to 
Port  Maitland,  3.12  mi.,  to  FITCH  &  DOITGLAS,  Dunnville. 
H.  L.  Latham,  Hamilton,  Ch.  Engr.     Noted  Dec.  16. 

LIGHT,  HEAT  AND  POWER 

Proposed  Work 

N.  Y..  New  York — (BorouKh  of  Brooklyn) — Helmle  &  Cor- 
hett.  Arch.,  Brooklyn,  prepared  plans  for  power  plant  at 
Grand   and   Flushing  Ave. 

X.  J.,  Nownrk — Plans  prepared  for  addition  to  Essex  plant 
at  Point-No-Point  for  Public  Service  Electric  Co.  Estimated 
cost.   $150,000. 

N.  J.,  rininfleld — Press  reports  state  American  Motor  Cor- 
poration. New  York.  N.  Y..  plans  to  construct  power  house  in 
connection    with    its    manufacturing?    plant. 

Penn.,  Altoonn — Penn  Central  Light  and  Power  Co.,  Al- 
toona,    plans    to    extend    its   service    to    Ashville. 

Penn.,  Pliilndelitliia — See  item  under  "Buildings." 

>V.  Va.,  Knstbnnk — Citizens  recently  voted  to  install  mu- 
nicipal  electric-light   plant. 

S.  r.,  Sunimerton — Citizens  recently  voted  $6,000  bonds  for 
nunicipal    electric-light    plant.      Noted   Apr.    20. 

On..  Roystou — City  retained  J.  B.  McCrary  Co.,  Atlanta,  as 
engineer  for  proposed  hydro-electric  development  on  Broad 
River,  about   S  mi.   from   Royston.     Estimated   cost,    $300,000. 

Fla.,  Tarpon  Springs — Plans  being  considered  by  city  for 
installation   of   municipal   electric-light   system. 

.Ma.,  Blrniinchnin — Citizens  voted  $500,000  bonds  for  en- 
larging municipal  electric-light  plant.  J.  Kendrick,  City 
Engr.     Noted  Apr.   13   and   20. 

Miss.,  nrookville — City  plans  to  call  election  to  vote  on 
bonds  for  municipal  electric-light   plant. 

La.,  Monroe — See  item   under  "Water- Works." 

La.,  Shreveport — Preliminary  plans  being  prepared  for  pipe 
line  to  supply  natural  gas  from  Shreveport  to  Beaumont.  Tex,. 
345  mi.  Estimated  cost,  $8,000,000.  Project  being  promoted 
ly    Potter    Palmer    interests    of    Chicago,    111, 

Tenn.,  Memphis — City  plans  to  issue  $1,500,000  bonds  for 
purchase  or  construction  of  electric-light  plant.  J.  H. 
Weatherford,   City  Engr. 

Ky.,  "Whitesburg — Plans  being  considered  by  Commer- 
cial Club  for  installation  of  municipal  electric-light  plant. 

Ohio,  College  Comer — City  granted  J.  H.  McCray  franchise 
to  install  and  operate  electric-light  plant  in  College  Corner. 

III.,  ChioaKO — (OflScial) — Citizens  recently  voted  $3,750,000 
for  extending  electric-lighting  system.  John  Ericson,  City 
Engr.     Noted  May  25. 

111.,    La    Salle — See    item    under    "Water-Works." 
"\Vis„    Two    Rivers — Wisconsin    Public    Service    Co.,    Green 
Bav,    granted    franchise   by   City   Council,   Two   Rivers,   to   ex- 
tend  transmission    lines   to   Two   Rivers. 

lon-a.  .\urora — Franchise  granted  Smith  Power  and  Light 
Co.,  Arlington,  to  install  and  operate  electric-lighting  sys- 
tem in  Aurora. 

Iowa,  Bancroft — Election  will  soon  be  held  to  vote  on 
bonds  for  electric-light  system. 


loHii,  l.niiioni  Tuilb'  Itlvir  Power  Co.  Kiaiilcd  frimchlHe 
to   extend    traiiHiiiltiHldii    IIiicm   to    I.aiiioiit. 

Minn.,  Alrxnniirln  -John  F.  Druar,  ConHult.  EnRr.,  Com- 
meicial  l)l(l«.,  retained  by  city  to  make  InveHtlKntlonn  and 
Hiiliiiill  "'Htlmiite  of  coHl  of  Improving  municipal  eleclrlc- 
IIkIiI     plant. 

>llMn.,  Cnnnon  Fnlla — Northern  .StutcH  Power  Co.  plans  dum 
at    Caiinoii    KiiIIh. 

.Minn..  l';yo«n  Northern  Electric  Power  Co.  purchased  mu- 
nlclpiil  ilecti  Ic-1Ik1iI  iilant  nnd  plan  to  extend  systom.  W.  II. 
AdaiiiM    and    J.    A.    lliiKer,    Interested. 

Knn..  Ilciprp — I01e<'tloii  will  be  held  June  2fi  to  vote  O', 
$10. (KM)  bonils  for  eleetrlc-llubt  Hyst<;m  and  transmission  line 
to  com t   with   plant  at   I.i-wls. 

Svh.,  Trcntnn-  -IfIdH  will  be  received  until  3  p.m..  June  Ifi, 
by  A.  1,.  Taylor,  Village  <'lk.,  for  electrlc-llght  system.  Kstl- 
inuted  cost,  $.S,r)no.  Fairbanks,  Morse  &  <'o.,  (imaha,  Engr. 
Noted    .Mar,    30   and    Apr.    27. 

fivU.,    \\  Innelingn — .See    Item    unnder    "Water-Works." 

S.  I).,  Letcher — Mitchell  Power  Co.  granted  permission  to 
build   c  icctrlc-llgbt    .md    power   pl.-int. 

N.  I).,  t'levoinnd  -  M,  .Slmonltsch  Interested  In  prelect  to 
liiHliill     electric-light     plant     In     Cleveland.       Estimated     cost, 

$10.(1(1(1. 

Miint.,  llinMdale — City  contemplates  election  to  vote  on 
bonds  for  electrlc-llght  plant  and  water  system.  Noted 
Apr,   27, 

M<>.,  Ilrookfleld  —  Preliminary  plans  being  prep.ared  for 
electric-light  plant.  Estimated  cost,  $55,000.  E.  E.  Harper, 
2101    East    301  h   St.,    Kansas   City,    Engr.      Noted    Juno    1. 

Mo..  Ilnmliton — Plans  being  considered  by  Hamilton  Elec- 
tric Light  Co.,  Hamilton,  for  extending  Its  transmission  lines 
to    Bi  eckenrldge. 

Okla.,   Din — City   plans   to   install    electrlc-llght   system. 

Okln.,  Forgan — Citizens  recently  voted  bonds  for  electric- 
light     .system. 

Okln.,    Strouil — See    item    under    "Water-Works." 

Ariz.,  Clilorlde — Robert  Coe  applied  to  Board  of  Super- 
visors of  Mohave  County  for  franchise  to  install  and  oper- 
ate electric-light  i)Iant  in  Chloride  and  to  extend  system  along 
highways  and  roads  surrounding  town. 

Aria!.,   VVIIlinins — See    item    under    "W.ater-Works." 

Man.,  AVinnipeg — D.  B.  McDonnell,  Winnipeg,  Interested  in 
project  to  construct  water-power  jiroject  on  .S.askatchewan 
River  at  Grant  Rapids  to  operate  pulp  and  paper  mill.  Esti- 
mated  cost,    $150,000. 

Bids  in  and  Contracts  Awarded 

Mnss.,  Springfield — Contract  for  addition  to  plant  of  United 
Electric  Light  Co.,  State  St.,  awarded  to  A.  E.  STEPHENS  CO., 
Chestnut  St.,  Springfield.  Estimated  cost,  $200,000.  Noted 
Mar.  2. 

IV.  Y.,  IVew  York — (Borough  of  Brooklyn)  —  fOfflcial) — Low 
bids  received  June  7  for  heating  and  ventilating  work  at 
Kings  County  courthouse.  Fulton  and  Livingston  St.,  as  fol- 
lows: Callahan  Kingsley  Co..  $69,774;  James  H.  Merritt  &  Co., 
$74,968;   Adams,   Britz  &   Co.,   $74,981. 

Penn.,  Marcus  Hook — American  Viscose  Co.  awarded  con- 
tract  for   power   house   to   WILLIAM   PROVOST.   JR.,   Chester. 

Iowa,  Ft.  Dodge — Bates  &  Rogers  Co.,  Chicago,  111.,  at 
$86,500,  submitted  lowest  bid  for  municipal  dam  and  power 
plant.     Noted    Feb.    17   and   May    11. 

Iowa,  Randolph — (Official) — Contract  for  distribution  sys- 
tem awarded  to  McGRAW  CO.,  Omaha,  Neb.,  at  $4,920.  Noted 
Mar.   30  and  May   18. 

N.  S.,  Halif.tx- — Halifax  Tramwav  Co.  awarded  contract  for 
gas  plant  to  MacKRNZIE  &  MURPHY,  Svdnev,  and  for  about 
1.000,000  brick  to  NOVA  SCOTIA  CLAY  WORKS,  LTD.,  Hali- 
fax.    Noted  Jan.  12. 

BRIDGES 
Proposed  Work 

N.  H.,  Enfield — City  plans  to  construct  reinforced-concrete 
bridge.  Estimated  cost,  $10,000.  Storrs  &  Storrs,  59  North 
Main  St.,  Concord,  Engr. 

IV.  Y.,  Poughkeepsie — Central  New  England  Railroad  Co. 
plans  to  construct  2  bridges,  one  at  North  St.  and  one  at  North 
Clinton  St.  Estimated  cost,  $29,000  each,  C.  F.  Yardley, 
New  Haven,  Conn.,  Ch.   Engr, 

N.  J.,  New  Brunswick  —  See  item  under  "Streets  and 
Roads." 

Penn.,  Danville — Commissioners  of  Montour  County,  Dan- 
ville, contemplate  constructing  concrete  bridge  over  Chilis- 
qua(^ue  Creek. 

Penn.,  Erie — Preliminary  plans  being  prepared  by  B.  E. 
Briggs.  Engr.,  for  culvert  on  Garrison  Run.  Estimated  cost, 
$200,000. 

Penn..  Montgomery — Commissioners  of  Lycoming  County 
will  construct  bridge  across  west  branch  of  Susquehanna  River 
at  Montgomery.  Estimated  cost,  $150,000.  Address  County 
Judge,  Williamsport. 

Penn.,  Philadelphia — (Official) — Bids  will  be  received  by 
Department  of  Public  W^orks,  Bureau  of  Highways,  until 
June  20,  for  repairing  Rhawn  St.  Bridge  No.  2  over  Penny- 
pack   Creek.      William    H.    Connell,    Ch.    of   Bureau. 

Del.,  Rehoboth  Beach — Bids  will  be  received  by  M.  T.  Gunn, 
County  Rd.  Engr.,  Georgetown,  until  July  6,  for  superstruc- 
ture of  bridge  across  U.  S.  Canal.  Estimated  cost,  $12,000. 
Noted  Feb.  17. 

Va.,  Richmond  —  According  to  press  reports  Richmond, 
Fredericksburg  &  Potomac  R.R.  plans  to  construct  bridge. 
Estimated  cost,  $400,000.     S.  B.  Rice,  Richmond,  Engr.  M.  W. 

Va.,  Richmond  —  Tentative  plans  will  be  prepared  by 
Charles  E,  Boiling.  Citv  Engr.,  for  reinforced-concrete  via- 
duct from  North  12th  to  Littlepage  St.,  connecting  Fairmount 
with  Richmond. 
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W.  Va.,  CliarleNton — (Official) — Bids  will  be  received  by 
County  Court  of  Kanawha  and  Clay  Counties,  Kanawha 
County  Court  House.  Charleston,  until  11  a.m.,  July  6,  for  steel 
bridge  across  lOlk  River  between  2  counties.  Krank  G.  Bur- 
dette.   Charleston,   County   Hd.    Knpr.      Noted   Apr.   20. 

\V.  Vii.,  ClarkHburK — Bids  will  be  received  by  G.  M.  Harbert, 
Clarksburg.  County  Road  Engr.,  until  July  1  for  several 
reinforced-concrete    bridges. 

(in^  Uonir — Bids  will  be  received  by  Commi.S8ioners  of 
Floyd  County,  Home,  until  June  26,  for  two  400-ft.  bridges. 
Kstimated  cost,  $130,00U  each.  W.  C.  Spiker,  Candler  Bldg., 
Atlanta,   Engr.     Noted  Oct.   7  and   June   1. 

Ala.,  Ilrfwton — Bids  will  be  received  by  County  Commis- 
sioners, Brewton,  until  July  3.  for  100  ft.  low  steel  truss 
highway  bridge,  riveted  on  concrete  foundations. 

MI.HM.,  Itlac-nii — Bids  will  be  received  by  John  A.  Tyson, 
Clk.,   until   July   3   for  repairing   Hashuqua  Creek   Bridge. 

lia.,  \«>w  OrlennH — C.  P.  A.  Turner,  C.  E.,  submitted  report 
to  A.  Pleasant.  Gov.,  estimating  cost  of  bridge  across  Missis- 
sippi River  at  New  Orleans  with  double  railway  tracks,  wagon 
roadway,      automobile      roadway      and      sidewalks      at      about 

$S, 000,000. 

Ky.,  .lackHon — (Official) — Bids  will  be  received  by  Alfred 
Russell,  Clk.  Breathitt  County,  Jackson,  until  9  a.m.,  June  20, 
for  bridge  at  Haddix  Station. 

Ohio,  rievehind — Bids  will  be  received  until  10  a.m.,  June 
21,  by  10.  G.  Krause,  Clk.  Cuyahoga  County  Comrs.,  Cleveland, 
for  construction  of  bridge  work  per  Report  No.  3841.  W.  A. 
Stinchcomb,  County  Surv. 

Ohio,  ColiiiiiliuN — Bids  will  be  received  by  John  Scott,  Clk., 
Franklin  County.  Columbus,  until  noon,  July  7,  for  2  culverts 
and  paving  2  bridges  in  various  townships. 

Ohio.  Dayton — Montgomery  County  plans  to  reconstruct 
Upper  Union  and  Shoups  Mill  Bridges.  Estimated  cost,  $25,- 
000  each.     Victor  C.  Smith,  Dayton,  County  Surv. 

Ohio,  Eant  Liverpool  —  City  Council  received  application 
from  Pennsylvania  I<ines  West  of  Pittsburgh  for  permission 
to  construct  steel  bridges  across  Panhandle  track  at  2nd  and 
3rd   St.      Thomas   Rodd,   Pittsburgh.   I'enn..   Ch.    Engr. 

Ohio,  Marysvllle — (Official) — Buls  will  be  received  by  W. 
H.  Husted.  County  Audr.,  Marysville,  until  1  p.m.,  June  24, 
for  substructure  of  Haner  Bridge  over  Rush  Creek  in  Wash- 
ington  Township. 

Ohio,  Newark — (Official) — Bids  will  be  received  by  J.  W. 
Hursey,  County  Audr.,  Newark,  until  1  p.m.,  June  29,  for 
substructure  of  Manning  St.  Bridge  over  north  fork  of  I.,iek- 
ing    River    in    Newark    Township. 

In«l.,  Kiohmond — Bids  will  be  received  bv  John  A.  Mueller, 
Engr..  New  Castle,  about  July  1  for  concrete  bridge  at  South 
G   St.      Estimated   cost,   $120,000.      Noted   Mar.    9. 

Ind.,  Winchester — Bids  will  be  received  by  C.  K.  Tillson, 
County  Audr.,  Winchester,  until  10  a.m.,  July  i.  for  construct- 
ing  and    repairing    11    bridges. 

IVIieh.,  Ann  Arbor — Bids  will  be  received  bv  R.  Granger. 
City  Clk.,  about  July  1  for  bridge.  Estimated  cost,  $25,000. 
Manly  Osgood.  City  Engr.     Noted  Apr.  20. 

Mieli.,   Detroit — See   item   under   "Streets   and   Roads." 

III.,  Chicago — Citizens  recently  voted  $5,100,000  bonds  for 
bridges.     John  Ericson,  City  Engr.     Noted  May  25. 

III.,  Chicago — City  plans  to  construct  bridge  on  141st  St. 
Estimated   cost,    $4,000.      John    Ericson,    City   Engr. 

III.,  Geneseo — (Official) — Bids  will  be  received  by  Commis- 
sioners of  Henry  County,  Gimeseo,  until  June  21  fo'-  2  rein- 
forced-concrete  highway  bridges,  requiring  about  38.285  lb. 
reinforcing  steel  and  253.5  cu.yd.  concrete.  James  H.  Reed. 
Cambridge.    County   Supt.    of   Highways. 

Id.,  Monmouth — Bids  will  be  received  by  C.  Li.  McClanahan, 
County  Supt.  of  Highways.  Monmouth,  until  10  a.m..  June  17. 
for  steel  bridge  on  reinforced-concrete  abutments  in  Sumner 
Township.      Estimated    cost,   $7,975. 

Iowa,  Iowa  City — City  authorities  approved  plans  for  con- 
struction of  2  bridges  across  Ralston  Creek  at  Benton  and 
Governor  St.     Homer  Hughes,   City  Engr. 

Iowa,  Sumner — Bids  will  soon  be  received  by  W.  H.  Pekels, 
Audr,,  Bremer  County,  Waverly,  for  improving  bridges  near 
Sumner.     W.   A.   Cool,   123   East   Bremer  Ave.,   W.averly,   Engr. 

Minn.,  Mikado — Citizens  of  Mikado  Township,  Alcona 
County,  contemplate  expenditure  of  $5,000  for  bridge  across 
Pine  River. 

Minn.,  St.  Paul — (Official) — Bids  will  be  received  bv  A. 
Hohenstein,  Pur.  Agt.,  City  Hall,  until  10:  30  a.m.,  June  19, 
for  constructing  2  north  spans  of  Mississippi  St.  Bridge  over 
tracks   of  Great   Northern    Ry.      Oscar   Claussen.    Cit.v    Engr. 

Kan.,  Coflfeyvllle — Press  reports  state  Montgomery  County 
contemplates  constructing  2  bridges.  H.  K.  Hibbard,  Indepen- 
dence,  Clk. 

Kan.,  I,arned — Commissioners  of  Pawnee  County  plan  to 
reconstruct  O'Rourke  Bridge.  Estimated  cost,  $13,000.  Address 
County   Clerk,   Larned. 

Kan„  Mankato — Press  reports  state  Commissioners  of 
.Tewel  County.  Mankato,  and  Republic  County.  Belleville,  plan 
to  construct  bridge  across  Republic  River.  Estimated  cost, 
$15,000.     Address  County   Clerk,   Mankato   and   Belleville. 

Kan.,  Salina- — Press  reports  state  city  will  probably  rebuild 
bridge  across  Smoky  Hill  River  at  Elm  St.  P.  G.  Wakenhut. 
City   Engr. 

Neb.,  AlnHworth — Bids  will  be  received  bv  Commissioners 
of  Brown  and  Keya  Counties.  Ainsworth,  until  July  3  for  125- 
ft.  steel  bridge  across  Niobrara  River.  Address  County  Clerk, 
Ainsworth. 


Neb.,  Yutan— Press  reports  state  steel  bridge  will  be  con- 
structed across  Platte  River  by  state  and  county.  Estimated 
cost,    $97,000. 

!V.  I».,  I,a  Moure — (Official) — Bids  will  be  received  by  Com- 
missioners of  La  Moure  and  Dickey  Counties,  La  Moure,  until 
2  p.m.,  June  30,  for  steel  bridge  across  James  River  on  sec- 
tion line  between  La  Moure  and  Dickey  Counties.  O.  C.  Tem- 
ple, La  Moure,  County  Audr. 

Mont.,  MlleH  City — Commissioners  of  Custer  County  plan 
to  construct  steel  bridge  across  Powder  River.  Estimated 
cost,    $15,000.      H.    E.    Pearnall,    Miles    City,    fNiunty    Engr. 

Mont.,  MlleM  City — Plans  being  considered  by  Commission- 
ers of  Custer  County  for  4  bridges  across  Tongue  River. 
H.    E.    Pearnall.    Miles    City,    County    Engr. 

Mo.,  St.  JoNeph — Acording  to  press  reports  St.  Joseph  & 
Grand  Island  Ry.  plans  to  reconstruct  bridge  across  Missouri 
River  at  St.  Joseph.  lOstimated  cost,  $350,000.  W.  A.  Parker, 
St.  Joseph,  Ch.   Engr. 

Mo.,  Springfield — Press  reports  state  Green  County  con- 
templates bridges  across  James  River.  J.  L.  Likens,  Spring- 
field, County  Clk. 

.\rk.,  Texarkana — See   item   under   "Streets  and   Roads." 

Okla.,  Iloldenvllle — Citizens  recently  voted  $5,000  bonds 
for  bridge   work. 

Okla.,  TulNa — (Official). — Bids  will  be  received  by  Board 
of  Commissioners  of  Tulsa  ('ounty,  Tulsa,  until  10  a.m.,  July 
3,  for  furnishing  material  and  constructing  17  steel  bridges. 
L.  Cline,  Tulsa,   County   Clk.      (See  adv.) 

N.  M.,  Albu<iner<iue — According  to  press  reports  new  bridge 
will  be  constructed  across  San  Jose  River  on  Albuquerque- 
Gallup  Rd.  near  CJrants. 

N.  M.,  Demlng — James  A.  French,  State  Engr.,  Santa  Fe, 
approved  plans  for  bridge  on  Deming-Silver  City  Rd.  west 
of  Deming. 

I'tah,  .Salt  L.ake  City — Press  reports  state  city  and  county 
will  construct  concrete  bridge  across  Jordan  River.  Esti- 
mated   cost,    $9,000.      S.    Q.    Cannon,    City    Engr. 

Arix..  Gila  Bend — Supervisors  of  Maricopa  County,  Phoenix, 
authorized  preliininary  plans  prepared  for  bridge  across  Gila 
River. 

Calif.,  RiverHide — Election  v/ill  be  held  Aug.  24  to  vote  on 
$150,000   bonds    for   bridges.      S.   B.    Pilch,    Clk.    Bd.   Superv. 

Calif.,  San  Bernardino — Election  will  be  held  July  25  to 
vote  on  $146,000  bonds  for  bridge  and  road  work.  Frank 
Smith,  City  Engr. 

Calif.,  Santa  Barbara  —  Plans  prepared  bv  Mayberry  & 
Parker.  Engr.,  1018  State  St.,  for  Quemade  Bridge.  Estimated 
cost.   $50,000.     Noted  Apr.   27. 

Calif.,  Santa  Rosa — Bids  will  soon  be  received  by  Board 
of  Supervisors  of  Sonoma  County.  Santa  Rosa,  for  150-ft. 
reinforced-concrete   bridge  near  Valley  Ford. 

Calif.,  Visalla — Board  of  Supervisors  of  Tulare  County, 
Visalia,  plans  to  construct  bridge  across  Tile  River  at  Rocky 
Ford.  Estimated  cost,  $8,000.  B.  O.  Lovelace,  Visalia,  County 
Surv. 

due.,  Levis — Bids  will  be  received  b.v  J.  W.  I'ugsley.  Secy.. 
Dept.  of  Rys.  and  Canals,  Ottawa,  Ont.,  until  June  17,  for 
viaduct,  station  and  train  shed  for  Canadian  Government  Ry. 
Ross  &   McDonald,   Montreal,  Arch. 

<lue.,  Montreal — Plans  being  prepared  by  L.  G.  Mouchel, 
Mail  Bldg..  Toronto,  Ont.,  for  reinforcement  of  La  Salle 
Bridge  over  Lachine  Canal.     Estimated  cost,  $94,000. 

Ont.,  Ottawa — Board  of  Control  does  not  plan  to  complete 
bridge  on  Pretoria  Ave.  as  cost  of  steel  has  advanced  60'^?^ 
higher  than  when  plans  were  drawn.  I.,owest  bid  received  for 
steel  superstructure  submitted  by  Dominion  Bridge  Co..  at 
$84,158.  Project  will  be  held  up  until  cost  of  steel  is  lower. 
P.   S.   .Askwith,  City   Engr.     Noted   May   11. 

Man.,  Dauphin — Bids  will  be  received  by  J.  A.  Gorby,  Secy. 
and  Treas.,  until  noon,  June  17.  for  foundations  and  ap- 
proaches, also  1  steel  span,  for  bridge  across  Valley  River. 

B.  C,  North  Vancouver — City  contemplates  bridge  across 
creek  on   Bewick   Ave.      J.  G.   Farmer,  City  Clk. 

Bids  In  and  Contracts  Awarded 

N.  Y.,  Batavia — Contract  fo'-  rebuilding  2  highway  bridges 
awarded  to  WARSAW  CONSTRUCTION  CO.,  Warsaw,  at 
$4,500. 

N.  Y.,  Utica — (Official) — Contract  for  culvert  from  Rutger 
St.  to  present  culvert  on  Mill  St.  awarded  to  FRANK  M. 
JOHNSTON,  Utica,  at  $19,347.  Joseph  Kemper,  Engr.  Noted 
June  S. 

N.  .1.,  Bayonne — Central  R.R.  of  New  .lersey  awarded  con- 
tract for  steel  bridge  across  Morri  ;  Canal  to  JIcCLINTIC- 
MARSHALL  CONSTRUCTION  CO.,  15  Park  Row,  New  York, 
N.    Y. 

N.  J.,  Irvin^ton — Spatz  Bros.,  at  $8,150,  .<5Ubmitted  lowest 
bid  for  steel  b-idcre  on  Chancellor  Ave.,  li-vington.  A.  L. 
Lacombe,  Chn.   of  Bridge  Com.     Noted  June  1. 

N.  .1.,  Summit — Foster  Construction  Co.,  505  Kinney  Bldg.. 
Newark,  at  $12,850,  submitted  lowest  bid  for  reinforced-con- 
crete bridnre  across  I'assaic  River  on  Chatham  Rd.  between 
Morris  and  Union  Counties.  J.  Perry,  Morristown,  Pres.  of 
Bridge  Comn. 

N.  J.,  Trenton — Board  of  Chosen  Fre'-holders  awarded  con- 
tracts for  bridges  as  follows:  ITTILITY  COX.STRUCTIOX  CO.. 
4  bridges  on  River  Rd.;  M.VRTIX  BROS.,  2  in  Hamilton 
Township;  BROWN  &  MACKENTHUM.  1  at  Hightstown. 
Noted   May   25. 

Penn.,  FInleyvllle — Contract  for  substructure  of  Troy 
Bridt^e  awarded  to  S.  FORSYTHE,  Finleyville;  superstructure 
to  F    S.  WILSON.  Kittanning. 

Penn.,  New  Cawtle — Contract  for  bridge  across  Boyles  Ave. 
awarded  to  WOODS  &  COLDER,  at  $6,384.  C.  H.  Milhol- 
land.   City  Engr.     Noted  Apr.  6  and  June  8. 
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I'riin.v  Wnrrvii  lOtlli'lal) — Contriu't  fin-  roiirirli-  IhIiIko 
niniHH  AU.Kliiiij  KlvtM  at  Wiiiicn  iiwnnliMl  to  t'llAllLIOS 
KATH  &  CO.  t^lt«v«>limil.  (ihl.p,  lit  lllT.lMio.  NotjMl  Jim.  27 
iukI   Miiy    IS. 

M«l.,  Itriiliiii — ('oiiiiiiIhnIoiii-i'h  of  ChkiIIik*  Cimniv  iwvnrdixl 
ciinliju't  fur  I'ouil  iiiiil  1>i1.Ik<-  wurk  to  (!.  \V.  liltl'HY,  Yoi  U. 
I'fiiii.,    at    I'.t.Too.      Niilc.l    May    ^. 

\a.,  H  It'll  niitiid  Coiili  iii't  Toi'  )ii'lilu«  acroHn  ,Iaiiii>H  Ulvor 
for  St.iillurii  l{\  uw<iiiI.m1  to  Ul'IfPoN  M.VKYi;,  Itlilimoinl.  at 
160,0(111.  M  Ili'iinan.  \Va»liliiKl<>ii.  1 1.  C,  Cli.  KiiKr.  M.  W.  an. I 
8triut.      .Not. (I    Apr.    ti. 

W.  \  n.,  <'4><i|i<T  -i'oininlHHl.in.'i'H  of  M.Trcr  County,  rrlncc- 
t..n.  awanl.'.l  ...nliacl  for  liililm-  arruHH  Hhii-Htoni-  lllv«>r  to 
VllKilN'IA  limiMJK  AN1>  IKON  CO.,  Uoaiiokf.  Va.  Nolitil 
May    I. 

\V.  Vn.,  Iliirtfonl — (Olllrlnl) — Cintrnrt  for  rdnforrcd-ron- 
cr.lc  brl.Uo  at  Hartford  nwanlcci  to  ('..  W.  DIU'ltY  Co.,  York, 
r.nn,.  at  »7.ii.-,(i.  U.  p.  DnvlM.  MorKantoun,  W.  Va..  Url.lKO 
lOiiKr.      Not.'. I    May    IS. 

<lii.,  \\  iiMliliiKttiii— Oontrnct  f.ir  ImI.Ikc-  aoroHn  l.,lttU>  Ulvor 
at  l-'lsh.laiii  h'oni  award. mI  to  Al'STl.V  HItOS..  Atlanta,  at  $l.ir.O, 
l-y  Coininl.s.sloni'ia  of  VVIlkoa  County,  \Va«hlnKlon,  and  Mc- 
l>utlli'   County.  ThoniHon. 

Olilii,  \kr»n-  Contract  for  suporHtructure  of  Pank  St. 
lirl.lu.-  ov.T  Mitlf  Cuyahona  UIv.t  a\var.U«d  to  D.  K.  UOWlCIl, 
H.    K.    n.   No.   L'f..  South   Akron.      N.it.'d    Apr.   20. 

•Hilo,  niiytnn-  Coinnil.M8lonrrH  of  ^^ontKon1cry  Countv,  Dny- 
ton,  awarded  contract  for  »tool  nup.r»tructuro  of  lirldtro  No. 
17  in  .l.IY.'r.son  Town.shlp  to  ToMOlio  ItltlDC.IO  AND  (M{ANIO 
CO..  Tolc.lo.  at  $:U,S'.i9.  W.  H.  AHzllnK.  Dayton.  County  Clk. 
Noted    .May    U. 

Ohio.  Klyrln — llackondorn  Co.,  IniIlana|>olis,  Tnd.,  at  $7,0(10, 
suliinlttcd  only  Mil  for  lirld^;o  aoros.i  Heaver  Creek  In  Black 
Hiver  Town.xhlp,      Noted   May  4  and   IS. 

Ohio.  PnlnrKvllle — County  Commls.sloners,  Palne.svllle, 
awarded  contract  for  Mather  Culvert  on  Jackson  St.  to  VKSY 
*    SON.  at   $.1B0,0O0. 

Ind.,  Corydoii — ^(Offlclal) — Contract  for  steel  bridge  across 
Little  Indian  Creek  awarded  to  \1NC1CNNKS  HUIDCE  CO., 
VIncenn.-s,  at  $4,700.  J.  U  O'Bannon,  Corvdon,  County  Audr. 
Noted    May    25. 

■  ltd.,  KIwood — Contract  for  constructing  (?  brldRCS  across 
Duck  Creek  awarded  to  M.  M.  WALKER  &  SON,  Alexandria, 
at    JB.374. 

Ind,  Ft.  AVnyne — (Offlcial) — Contract  for  14  culverts 
awarded  to  STONE  &  SMITH,  at  $r>.932.  and  14  to  OKORGE 
JAAP,  at  $4,759.  O.  B.  Wiley,  Ft.  Wayne,  Bridge  Engr. 
Koted    June    1. 

lud..  Knox — (Offlcial) — Contract  for  bridge  work  In  county 
awarded  to  ROCHESTER  BRIDGE  CO.,  Rochester,  at  $4,897. 
C.   WeniUKer,   Knox,  County  Audr.     Noted   May  25. 

Ind.,  New  CaNtle — All  bids  received  June  5  by  Commission- 
ers of  Henry  County,  New  Castle,  for  concrete  abutments 
and  steel  bridge  near  Baker  Farm  in  Fall  Creek  Township, 
concrete  culvert  near  Committ  Farm  and  county  line  between 
Henry  and  Fayette  Counties,  also  earth  fill  approaches  to  con- 
crete bridge  over  Montgomery  Creek  west  of  Knightstown,  re- 
jected.    H.  C.  Elliott,  New  Castle.  County  Audr.     Noted  May  18. 

Ind.,  Shelbyvllle — (Official) — Contract  for  bridge  work  In 
Shelby  Countv  awarded  to  CENTH.VL  STATES  BRIDGE  CO.. 
Indianapolis,  NATION.\L  CONCRETE  CO.,  Indianapolis,  and 
HAYMOND  &-  HOWARD,  Shelbyville.  Estimated  cost,  $15,675. 
Prank  W.  Fagel,  Shelbyville,  County  Audr. 

Ind.,  A'IncenneM — (Official) — Contract  for  bridges  Nos.  1  to 
11  inclusive  awarded  to  VINCENNES  BRIDGE  CO.,  Vin- 
cennes,  at  $S,1S9.  W.  H.  Reel,  Vincennes,  County  Bridge 
Engr.     Noted  May  25. 

MIoh..  Ironwood — Contract  for  six  32-ft.  approaches  to  100 
ft.  bridge  across  Presque  Isle  River  awarded  to  R.  L.  ERICK- 
SON.    Bessemer. 

III.,  CnrlinvUle — Commissioners  of  Macoupin  County  award- 
ed contract  for  4  reinforced-concrete  and  1  steel  bridge  to 
MARGIN    &    SENNPIELD,    Palmyra. 

111.,  rhicapro — Commissioners  of  Cook  County  awarded  con- 
tract for  2  bridges  and  2  box  culverts  in  Thornton  Township 
to   N.   MELTZER,  Glen   View,  at   $4,800. 

AVis.,  South  Miln-ankee — City  plans  to  construct  bridge  on 
Michigan  Ave.  by  day  labor.     J.  O.  Connel,  City  Clk. 

Iowa,  Dakotah — (Offlcial) — Contracts  for  completion  of 
bridge  in  Humboldt  County  awarded  to  KOOB  &  T.OCKE 
Dakotah,  at  $1,629,  for  substructure,  and  WILLI.\M  O'SHEA  & 
SONS,  Minneapolis.  Minn.,  at  $4,S37  for  superstructure.  H.  N. 
Legreid,    Dakotah.    County    Engr.      Noted    Apr.    20    and    June    1. 

Iowa,  Des  Moines — Contract  for  bridge  over  Court  St.  be- 
tween lOth  and  11th  St.  awarded  to  KOSS  CONSTRUCTION 
CO..   at  $68,019.      E.  W.   Masqueray,    St.   Paul,   Minn.,    Engr. 

Iowa,  Onawn — Contract  for  construction  of  52  bridges 
awarded  to  IOWA  BRIDGE  CO.,  Des  Moines,  at  $35,000.  H.  E. 
Cottonis,  Onawa,   Engr. 

Minn.,  Caledonia — C.  A.  Walb,  La  Grange,  at  $15,600,  sub- 
mitted   lowest    bid    for    constructing    3    bridges. 

^linn.,  Felton — Contract  for  bridge  awarded  to  JARKIN  & 
ANDERSON,   Moorhead.     C.   B.   Brodine,  Town  Clk. 

Minn.,  Teunian — Contract  for  cement  bridge  across  Elm 
Creek  awarded  to  GEORGE  WILLIAMS,  Winnebago,  at  $4,- 
550. 

S.  D.,  Huron — (Offlcial) — Contract  for  11  steel  and  concrete 
bridges  awarded  to  IOWA  BRIDGE  CO.,  Des  Moines.  Iowa,  at 
$16,400.     M.  D.  Whisman,  Huron,  County  Audr.     Noted  May  25. 

S.  D.,  Olivet — COfflcial) — Contract  for  bridges  and  culverts 
awarded  to  FEDERAL  BRIDGE  CO.,  Des  Moines,  Iowa,  at 
$11,801.     E.  S.   Carpenter,   Engr.     Noted  June   1. 

Mo.,  Lexin^on — Commissioners  of  Lafayette  County,  Lex- 
ington, awarded  contracts  for  constructing  bridges  and  cul- 
verts   to   VINCENNES   BRIDGE   CO.,    Vincennes,    Ind.,    WEST- 


I:K.\  I'.UIDill-;  CO.,  Ilanlnonvllle,  C  W.  osilOltN,  O.leMMa.  .1. 
F.  HKV.VNT,  W.dlliiKli.n,  iin.l  PIOTKUS  Lr.MI!l':U  CO.,  Wav- 
erly.      II.   C.    UoKi-rH,    L.-xInglon,    County    lOiiKr,      Noted    May    is. 

Mil.,  Snviiiiiinli — CoiiiiiilHKlon.'rH  of  Aiidr.  w  Cour.ty,  Sa- 
viiiiiiMli.  awariliMl  contrai't  f.ir  IiiIiIkch  and  culvertH  to  .*..  .SEY- 
HEIIT,  K.  CI.AK,  O.  G.  TKAPP  and  W.  W.  RANDALL.  J.  P. 
.SchnltluH,   Savanniih,   County    lOngr.      Noted    May    II. 

'IV».,  lliirrlHliiiric  ( 'out  lacl  for  lift  bridge  acroHH  Hrav» 
llnyou  awiir.l.-.l  I..  K.  It.  VAN  DE  GREY.N,  HouHloii,  at  $35,797. 
\V.  .v.  'I'lialili.r,  llouHton,  County  lOiigr.  Noted  Oct.  21  and 
Mar.  :ii>. 

Okln..  ItlnirlliiK — Contract  for  relnforcod-concreto  brldgcH 
and  culverts  on  State  Highway  awarded  to  J.  D.  HUPPMAN, 
Waurlka. 

Arlic..,  WIekpnIiiiric  'Contract  for  steel  bridge  acroHS  Hassa- 
ynmpii    Kiv.  r   .iwani.'d    to    MIDLA.Nl)    BRIDCK    AND    IRON    CO. 

W'»nIi..  Ct'iilrnlln  Noithern  Pacific  U.K.  awarded  contract 
for  conii.l.'  culverts  to  STANLl'JY  IIKINFORCED  CONCRIOTE 
CO.,  at  .f  16,1)00. 

Wnnh.,  Ontrnlin — Minneapolis  Steel  and  Machinery  Co.,  427 
Plymouth  Hldg.,  Minneapolis.  Minn.,  at  $10,723,  submitted  low- 
est bid  for  steel  and  iron  work  for  2  Howe  truss  spans.  L.  M. 
Lee,  City  Clk. 

WtiMh.,  Knil  City — Contract  for  bridge  within  city  limits 
awarded  to  A.  LEVENGKEEN,  3S26  Eastern  Ave.,  Seattle,  at 
$35,84  5. 

Ore.,  Il<ii««'l»iir»c— Commissioners  of  Douglas  County 
awarded  contract  for  Happy  Valley  Bridge  to  I'ORTLA.ND 
BRIDGE  CO.,  Portland,  .-it   $11,700. 

Calir.,  Savrnmento — Bids  were  received  for  the  construc- 
tion of  a  reinforceiL-concrete  bridge,  (a)  bridge  only,  (b)  weir 
and  bridge,  as  follows:  Teichert  &  Ambrose,  Sacramento, 
(a)  $336,640.  (b)  $225,780:  H.  S.  Williams,  San  Francisco,  (a> 
$357,034,  (b)  $212,390;  Clark  &  llenerey.  Sacramento,  (a) 
$364,560,     (b)     $240,920.       Frank    C.     Miller,    City    Engr. 

wati:r-works 

Proposed  Work 

R,  I.,  I.nwreiioo — P.onils  for  $60,000  recently  voted  by  city 
for    improving   filtiation    plant. 

MnMN.,  North  KiiNtiin — Bids  will  soon  be  received  by  Unlon- 
ville  Fire  and  Water  District,  North  Easton,  for  2%  mi.  6-  and 
8-in.   water   pipe.      C.   Lufkin,   Clk. 

IV.  Y.,  ICImtra — City  will  soon  award  contract  for  7.500.000 
gal.  electrically  driven  pump  to  be  installed  in  pumping  sta- 
tion.     H.    M.    Beardsley.   Gen.    Mgr.    Water   Bd. 

X.  Y.,  lllon — According  to  press  reports  Board  of  Water 
Commissioners  contemplate  construction  of  250,000,000-gal. 
storage    reservoir.      G.    Rasbaek,    Otsego    St.,    Pres. 

!V.  Y.,  Mt.  Vernon — City  plans  to  install  piping  system  to- 
connect  with  New  York  water  suppl.v.  Charles  Hick,  City 
Engr. 

N.  Y.,  New  York — (Borough  of  Queens)  —  (Offlcial) — City 
retained  Hansen  &  Coulter.  2  Rector  St.,  New  York  (Manhat- 
tan), as  consulting  engineers  in  connection  with  installation 
of  iron  removal  plant  for  Jamaica  Water  Supply  Co.,  Jamaica. 

N.  Y.,  Ked  Creek — Contract  for  water  svstem  will  be 
awarded  about  July.  Estimated  cost,  $30,000.  H.  C.  Kittredge, 
Rochester,   Engr.     Noted   May  25. 

Penn.,  Curwensvllle — City  retained  Farley  Gannett,  T.  E. 
Seelye  and  .S.  W.  Fleming,  .Ir.,  Engr.,  Telegraph  Bldg.,  Harris- 
burg,  to  prepare  preliminary  plans  and  submit  estimate  of 
cost  of  improving  water   system. 

Penn.,  Rlngtown — City  will  soon  award  contract  for  reser- 
voir and  1  mi.  of  pipe.  Estimated  cost.  $20,000.  M.  C.  Krouse, 
AVilliamsport,    Engr. 

Penn..  M'hite  Deer — Plans  being  considered  by  White  Deer 
Mountain    Water    Co.    for    installation    of    water    system. 

Del.,  Wilmington — City  Council  authorized  $600,000  bond 
issue  for  improving  water  system.  E.  M.  Hoopes,  Jr.,  City 
Engr. 

W.  Va.,  Charleston — Bids  will  be  received  about  June  25 
by  West  Virginia  Water  and  Electric  Co.  for  improving 
water  iilant.  Walter  C.  Davidson,  Summers  St.,  Vice-Pres. 
and  Gen.  Mgr. 

Ga.,  AVa.shington — Election  will  be  held  June  17  to  vote 
on  $10,000   bonds  for  water  and  sewer  system. 

Flo.,  St.  Augustine — City  plans  to  call  election  to  vote  on 
proposition  to  improve  water  system.  C.  E.  Henderson,  City 
Engr. 

La.,  Monroe — Walter  G.  Kirkpatrick.  Engr.,  Jackson,  Miss., 
recommended  that  city  lay  water  mains,  build  filter  plant, 
reljuild  power  plant,  improve  drainage  system  and  extend 
sewer  system,  pave  principal  streets  and  construct  2  primary 
schools. 

La.,  Oakdale — Bids  will  be  received  by  city  until  June  28 
for  municipal  water-works  system.  Estimated  cost,  $25,500. 
X.  A.  Kramer,  Magnolia,  Miss.,  Consult.  Engr.  Noted  Jan.  6 
and   27. 

Ky.,  Rloomin^irton — Citizens  recently  voted  $62,000  bonds 
for  improving   water  system. 

Ohio,  Barnesville — Bids  will  be  received  by  Board  of  Trus- 
tees of  Puljlic  Affairs  until  June  30  for  construction  of  ele- 
vated steel  tank,  rapid  sand  filters  and  appurtenances  and 
pumping  station  for  water-works.  Estimated  cost,  $25,000. 
J.   W.  White,   City  Clk.      Noted   Feb.   10  and   24. 

Ohio,  Canton — (Official) — Bids  will  be  received  by  S.  E. 
Barr,  City  Audr.,  until  noon,  June  26,  for  purchase  of  $50,000 
bonds   for   improving  water  system.      William   E.   Sarver,   City 

Engr.      Noted    Mar.    2S. 

Ohio,  Cleveland — Bids  will  be  received  by  Commissioner  of 
Purchases  and  Supplies,  Room  511,  City  Hall,  until  noon,  June 
21.  for  disk  water  meters  for  Division  of  Water.  Robert  Hoff- 
man, City  Engr. 

Ohio.  Greenwich — Bids  w^ill  be  received  by  F.  H.  Daniels. 
Citv  Clk.,  until  June  22  for  improving  water  system.  Esti- 
mated cost,  $15,000. 
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Ohio.  I  oiilHvillf — -City  contemplates  extending  water  sys- 
tem  and   cIrillinK   additional   wells. 

Ohio,  Miildlelown— Bids  will  be  received  by  John  Kln>?, 
City  Cll<.,  until  July  5  for  connecting  12-  and  6-in.  driven 
wells,  laying'  1,200  ft.  of  30  section  pipe  and  pipe  connections, 
constructing  reinforccd-concrele  pump  house  and  layinpr  vari- 
ous pipis  Inside  of  buildinff,  also  constructint?  relnforcc-d-con- 
crete    iiserx  oil-,      il.    iloUcr,    Cincinnati,    Consult.    Knur. 

Ohio,  West  JefVcrNon — City  plans  to  hold  election  about 
July  1  to  vote  on  bonds  for  water  system.  llichards  lOnKi- 
neeriuK  Co.,  37i/i  East  Long  St.,  Columbus,  Kngr.  F.  G.  Brown, 
Village  CUi. 

Alieh.,  ConNtnntlne — Plans  will  be  prepared  by  A.  H.  Smith 
Co.,  Engr.,  Toledo,  Ohio,  for  improving  water  system.  A.  K. 
Tracy,  City   Clk.     Noted  Way  25. 

Miob.,  Detroit — Bids  will  be  received  by  George  .T.  Finn. 
Secy,  of  Fire  Comn..  until  2:30  p.m.,  June  19.  for  materials  for 
pipe  line,  to  include  350  hydrants,  400  gate  boxes,  400  gate 
valves,  4,000  lin.ft.  of  6-in.  c.-i.  water  pipe,  etc. 

Mich.,  Ford— Citizens  will  vote  June  20  on  $26,472  bonds  for 
I'Xti  iidiiig    water   system. 

.>lieh.,  MiiNon — City  plans  to  extend  water  mains  on  Maple 
St. 

Mich.,  >Ieiiomoii«'e — Bids  will  be  received  by  If.  H.  Blunden, 
Secy.  Bd.  of  I'ul).  Wks.,  until  June  29,  for  filtration  plant  and 
other  itnijrovennnts  to  water  system.  Burns  &  McDonnell, 
402  Interstate  Bldg.,  Kansas  City,  Mo.,  Engr.  Noted  Mar. 
16  and  June  8. 

III.,  Dunning — Bids  will  be  received  by  Frank  D.  Whlpp, 
Fiscal  Superv.,  Bd.  of  Administration.  Capitol  Bldg.,  Spring- 
field, until  10  a.m.,  June  27,  for  extending  water  mains  to  and 
from  new  power  plant  at  Chicago  State  Hospital,  Dunning. 

III.,  La  Moille — Citizens  recently  voted  $20,000  bonds  for 
water  system. 

III.,  La  Snile — City  plans  to  improve  and  extend  water  and 
sewer  system   and   tdectric-light   plant.      E.   Byrne.   City   Engr. 

III.,  Oak  I'ark — Bids  will  be  received  by  C.  H.  Hill.  Village 
Pres.,  until  June  19,  for  G  ft.  water  main  in  Congress,  Maple 
and    72nd    Ave.      W.    F.    Sargent,    Village    Engr. 

III.,  I'tiea — City  contemplates  installation  of  water  system. 
Estimated   cost.   $19,000. 

III.,  M'aiikegnn — City  contemplates  installation  of  filtration 
plant.     M.  J.  Douthitt,  City  Engr. 

III.,  WinMlow — Citizens  recently  voted  $7,000  bonds  for 
water  system. 

Iowa,  Hiinipton — City  contemplates  installation  of  100,000- 
gal.  elevated  tank. 

Inna,  OMsian — Plans  being  prepared  by  W.  K.  Coffeen, 
Engr.,  Decorah,  for  steel  elevated  storage  tank  and  about  3 
mi.  of  fi-in.  and  S-in.  water  mains.  Estimated  cost,  $10,000. 
Noted  Mar.   2  and   Apr.   27. 

Iowa,  AVaverlj- — Plans  being  prepared  by  C.  A.  Cool,  Engr., 
123  East  Bremer  Ave.,  for  approximately  13  blocks  of  12-in. 
water   mains.      H.   E.   Vandervecr,   City   Clk. 

Minn.,  Illwnhik — Press  reports  state  contract  will  soon  be 
awarded  for  improving  water  system.  W.  J.  Hadja,  Virginia, 
Engr. 

Minn.,  MeKinley — See  item  under  "Streets  and  Roads." 

Minn.,  .St.  Paul — See  item   under  "Streets  and  Roads." 


Esti- 
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Kan..    Paleo — City    plans    to    Install    water    system 
mated  cost,  $9,000. 

Kan.,    I'erry — Citizens    recently    defeated 
■water   system.     Noted   May   4   and   11. 

Neb.,  .lohnson — Election  will  soon  be  held  to  vote  on  $9,- 
000  bonds  for  water  system. 

Nel>.,  VVinnebngo — (OfRcial) — Citizens  recently  voted 
$10,000  bonds  for  improving  water  system  and  electric-light 
plant.     A.  M.   Smith,  Village   Clk.     Noted  June   1. 

S.  D.,  lllteheoek — City  plans  to  install  water  system. 

Wyo.,  Riverton — (Official) — Citizens  recently  voted  $9,000 
bonds  for  extending  water  system.  Bids  may  be  received 
about  July  I-'t.  Address  G.  H.  Lawrence,  Lock  Box  167, 
Riverton.     Noted   June   1. 

3[ont.,  Hinsdale — See  item  under  "Light,  Heat  and  Power." 
Mo.,  Chaftec — City  plans   to  construct  water  system. 

Mo..  Joplin — Citv  ordered  by  State  to  install  filtration  plant. 
J.  J.  McAfee,  City  Engr. 

Mo„  Kint;  City — Plans  being  prepared  by  O.  W.  Stiles. 
Engr.,  416  Bryant  Bldg.,  K.msas  City,  Mo.,  for  water  and 
sewer  system.  "  N.  K.  Sherman,  Mayor. 

Mo.,  I.n  Mollle — Citizens  recently  voted  $20,000  bonds  for 
water  system. 

Ark.,  IlnrrlHon — Bids  will  be  received  by  W.  F.  Gordon. 
Chn.  Comrs.  of  Water  Improvement  District  No.  1,  until  3 
p.m..  June  26,  for  furnishing  material  and  constructing  water- 
works system.      W.  O.  Galbreath,   Harrison,   Consult.   Engr. 

Tex.,  Galveston — Plans  will  be  prepared  by  A.  T.  Dickey. 
City  Engr.,  for  reservoir  to  hold  at  least  10,000,000  gal.  of 
water. 

Tex.,  Van  Aly.styne — City  plans  to  construct  new  pump- 
ing station   and    improve   municipal   water-works   plant. 

Okla.,  Ardmore — (OfTicial) — City  retained  Henry  Exall 
Elrod,  Engr.,  Southwestern  Life  Bldg.,  Dallas,  Tex.,  as  con- 
sulting engineer  in  connection  with  proposed  improvements 
and   extension  to  water-works  system. 

Okla.,    IleM.sic 

water   system. 

Okla.,  Crowder — Election  will  soon  be  held  to  vote  on 
bonds  for  water  system. 


-Citizens    recently    voted    $2r),000    bonds    for 


Okla.,  lOufaula — Election  will  be  held  June  27  to  vote  on 
$2ij,000  l)ondK  for  improving  and  extending  water  system.  M. 
Smith,    City    Engr.      Noted    May   18   and   June    1. 

Okla.,  Mel'loud — Plans  being  prepared  by  Benham  Engi- 
neering Co.,  Coleord  Bldg.,  Oklahoma,  for  water  system.  Es- 
timated  cost,    $1.'),000.      Noted   June   S. 

Okla,,  Stroud — Citizens  recently  voted  $30,000  bonds  for 
water  system  and  electric-light  plant.  Benham  Engineering 
Co.,  Oklahoma,   Consult.   Engr.     Noted  Mar.   2  and   10. 

Okla,,  Texhoine — (Mtizens  recently  voted  $10,000  bonds  for 
improving  and  extending  water  system.     Noted  June   1. 

Colo.,  Trinidad — (Offlcial) — Bids  will  be  received  by  I.  Q. 
Milliken.  City  Clk.,  until  8  p.m.,  June  19,  for  furnishing  labor 
.•ind  tools  necessary  to  construct  39,900  ft.  of  pipe  line,  includ- 
ing trenching  and  backfilling,  connecting  existing  pipe  line  in 
city  with   Reservoir  No.   3,  etc.      (See  adv.  June  8  Issue.) 

Idaho,  MoCnmmon — Public  Utilities  Commission  will  soon 
award   contract   for   water  system.      Estimated   cost.    $22,000. 

Itnh,  Salt  Lake  City — Commercial  Club  Investigating  plans 
for  improving  city  filtration  plant.     S.  Q.  Cannon,  City  Engr. 

Arlsis.,  AVIIllamN — City  plans  to  install  municipal  water  sys- 
tem and  electric-light  plant. 

AVaNh,,  C'onneil — Election  will  soon  be  held  to  vote  on 
$9,500   bonds  for  water  system. 

Ore.,  Canity — Citizens  recently  voted  $18,000  bonds  for 
water  system.     Noted   Mar.   16   and   May   4. 

Calif,,  L.OH  .AnKeleH — William  MulhoUand.  Ch.  Engr.  of  Los 
Angeles  Aqueduct,  recommended  that  city  construct  Chats- 
worth  Reservoir.  Estimated  cost,  $330,000.  Homer  Hamlin, 
City  Engr. 

Calif.,  Sacramento — Charles  G.  Hyde,  Engr.,  Berkeley,  after 
investigating  water-sui)ply  projects  recommends  that  city 
install  filtration  plant  with  capacity  of  70.000,000  gal.  per  day 
using  water  from  .Sacramento  River.  Estimated  cost,  $1,286,- 
000.     Frank  C.   Miller,   City   Engr. 

<lue.,  Ste.  Ceoile  ile  Wbitton — City  plans  to  Install  water 
system.      Estimated    cost,    $5,000.     J.   G.    Heaudoin,    Secy. 

Ont.,  Chatham — Board  of  Water  Commissioners  contem- 
plates constructing  12-in.  w.iter  main  to  new  sugar  factory. 
Estimated   cost,    $14,146.      J.    W.    Adams,    City    Engr. 

Ont.,  St.  CatharineM — City  plans  to  install  new  water  mains. 
W.   P.   Near,   City   Engr. 

Bids    In    and    Contracts    Awarded 

MnNs..  Iia«rene«' — (Official) — City  plans  to  improve  filtra- 
tion plant  bv  day  labor  under  supervision  of  John  F.  Finne- 
gan,  Dir.  of  TCngr.  Estimated  cost,  $60,000.  A.  D.  Marble,  City 
Engr.     Noted   June   1. 

MnNN.,  Newton — (Boston  post  office) — Contract  for  con- 
structing Sections  3  and  4  of  Waban  Hill  Reservoir  awarded 
to  OLO  COLONY  CONSTRUCTION  CO.,  6  Beacon  St..  Boston. 
at  $54,107.      E.   H.   Rogers,   City   Engr.      Noted   May   11    and   25. 

Mass.,  Salem — Low  bids  were  received  for  laying  c.-i.  water 
pipe  in  Beverly  .and  Danvcrs  from  Boston  Dredging  Co.,  Bos- 
ton, at  $24,625  and  Bav  State  Dredging  Co.,  Boston,  at  $22,725. 
Williams  S.  Johnson,.  101   Tremont  St.,   Boston,  Consult.    Engr. 

N.  Y.,  Drocton — Contract  for  extending  water  svstem 
awarded  to  SHIPMAN,  LINCOLN  &  WELCH.  Bank  Bldg., 
Gowanda,  at  $18,802.  •  Walter  McCulloh,  Gluck  Bldg.,  Niagara 
Falls,    Engr. 

N.  Y'.,  \Vater>liet — Ludlum  Steel  Co.  awarded  contract  for 
reservoir  and  pumping  station  to  SAMUEL  AUSTIN  Sz  SO.N'.S 
CO.,  14230  Euclid  Ave..  Cleveland,  Ohio.  E.  Corning,  Spring 
St.   Rd.,    Watervliet.   Pres. 

N.  J.,  Plainfield — Middlesex  "Water  Co.  awarded  contract  for 
pumping  station  to  JOHN  C.  ABBOTT,  Carlton  Ave.,  at  about 

$14,000. 

Penn.,  Erie — Contract  for  7,000  ft.  Of  c.-i.  pipe  to  be  used 
for  increasing  water  service  in  East  19th  St.  awarded  to  R. 
D.  WOOD  &  CO.,   at  about  $28,000. 

Penn.,  Mereer — Contract  for  machinery  for  pumping  sta- 
tion of  local  water  company  awarded  as  follows:  GOULDS 
MANUFACTL'RING  CO.,  71  West  Fall  St..  S.neca  Falls.  N.  Y.. 
wash  pump;  L.WVRENCE  PUMI'  AND  EXCIXIC  Co  I,.iwrence, 
Mass.,  belt  driven  low  service  pump;  H.\i;KTS  I'T.MP  .\NI) 
SUPPLY  CO..  Pittsburgh,  gas-engine  driven  low  service  pump. 
Chester  &   Fleming.   Pittsburgh,   Superv.   Engr. 

Del.,  AVllmington — Contract  for  7,500,000  gal.  reservoir  at 
Rodnev  and  8th  St.  awarded  to  WILLIAMS  &  KINNAMON, 
Baltimore,  Md.  George  W.  Fuller.  170  Broadway,  New  Y^ork, 
N.  Y.,  Consult.  Engr.     Noted  May  18. 

La.,  Shreveport — Contract  for  c.-i.  water  mains,  corpora- 
tion cocks,  lead  pipe.  etc..  for  water  system  awarded  to  E.  H. 
VORDENBAUMEN,    Shreveport,    at   $14,528. 

Ohio,  Columbus — No  bids  were  received  May  23  for  fur- 
nishi.-.g  and  installing  steel  lining  for  soda  tank  at  water 
purification    plant.      L.    J.    Guthke,    Secy.    Bd.    of    Dir.      Noted 

May  18. 

Ohio,  Farmer«vllle — (Offlcial) — Contract  for  municipal 
water  svstem  awarded  to  GRORCiE  A.  H.XRRAP,  South  Bend. 
Ind..  at' $13,038.  A.  F.  Gilbert,  Village  Clk.  Noted  Sept.  30 
and    May    IS. 

III..  KimhurNt — Contract  for  pumping  station  awarded  to 
JOSEPH  CUJOR,  Elmhurst,  at  $6,000.  H.  C.  Emerson,  Chi- 
cago,  lOngr. 

111..  Mnywood — Contract  for  900,000-gal.  concrete  storage 
reservoir  and  laving  pipe  and  connections  awarded  to  R.  C. 
WOOD  &   CO..    14   East  Jackson   Blvd.,   Chicago. 

IIU  OKleHby — J.  M.  Fougherty.  Ottawa,  at  $12,059,  sub- 
mitted lowest  bid  for  laving  water  mains  and  pipes  on  Wal- 
nut St. 

AVlM..  CUntonvllle — Water  and  Light  Commission  awarded 
contract  for  water  mains  in  Church,  Mill  and  Hemlock  St.  to 
R.    MEIRSMA   &    SON,    Oshkosh.      J.    Spearbraker.    Secy. 
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\\  U.,  Ilriiiiinrk  (Oinclitl) — Cuntruc-I  for  fiirnlHlUnt;  vhIvch 
Mini  li><lt'aii(H  r<ii'  iiiiiiilclp.il  water  HVHtriii  iiuaiili'il  In  .lAMKS 
II,  I'l-OW  .V:  SON.S.  (•hliiii4<>.  Ill  \V.  (1.  Kli<li..rr.i,  ;il  Vi.iinan 
lUilK.    MadlHim.    KiiKi'.      NoI.mI    Mar.    Ill    ami    May    II. 

Iiittii,  llliilriittMvn  I'oiilrart  fur  water  Myxtcin  awarded  to 
i;      W       liiil..\.\li   CO.,    KeM   .Molli.d.    at    |IM,17r>.      .Noted    Apr.    27. 

>IImii..  •<«.  Piiiil  Coiitnict  for  addition  to  MeCarroiiH  Lake 
I'uiiipliiK  .SiMllon  award.. I  to  l.AUKK  UltK.'^..  foot  of  Cli.Hlmit 
St..    at    IT.r.'O.      (!.    11.    llouH.'.    KiiK-r.    and    Su|it.      NoIimI    May    -" 

Knii..  (tHkiilooMn  Contract  f.ir  waler-workM  HyHluin  uwaril- 
ed  to  C.  .M.  CCSTAKSON  Topelui.  CIII/.eMH  voteil  $:i2.ri(l(l 
l.ondH  for  woik.  O.  \V.  .StileM,  111!  Ilryaiit  llldK..  Kaiisnn  City. 
.\l....    ICiiKr.      Not. Ml   Apr.   20  and    May    11. 

\rl>..  Illnir  Contract  foi-  new  well  for  water  HyHtein 
awar.l.d    to    !■:.    C.    A  KCIl  I  llAl.P.    Coiiiull    HlulT.s. 

.\rli.,  Yliilleii  (OIllcluD-  I'ontracl  lor  watiM-  KyMlein  award- 
ed to  .\I..V.MI'  i:.\(!|.N'K  AND  SUri'l.Y  l"( )..  Omaha,  at  $10.ir.2. 
|)e»  Moln.s  ItridKe  and  Iron  *."o.,  Dvu  Moines,  ICnwr.  Noti'<l 
Apr.   1!"  and   .May   25. 

Okln..  Illnekwrll — Cltv  awarded  contract  for  Intake  tower 
to  M.  .\.  SWATKK  &  CO..  at  $1, '.too, 000.  Ileiihain  KnKlneerlnK 
Co..   Oklahoma.    lOnMrr.      Noted    Api'.   li   and    27. 

Okln..  Welrh — Contract  for  water- work."!  system  awarded 
to  .Md.NTO.SH  WAI/rUN  CO.,  Oklahoma,  ut  $22,000.  Noted 
May   IS. 

(lu«^-t  .'*t.  JoMrph  d*  \linn — Contract  for  extensions  to  water- 
work.s  sv.st.-m  awanled  to  A.  ATHIN.  .St.  .Ii'rome.  Kstlmuted 
cost.    $70,000.      I'.    l,.i    I'oliil.'.    Mall-   .St.    Paul,    lOnRr. 

Ont..  Mni£iirii-»ii-llie-l.iik«> — Coiilract  for  purlllcatlon  plant 
awarded  to  l.XTKKNATlO.NA  I.  KlI.'l'lOK  CO.,  CliicuKo.  Noted 
June   S. 

SEWER.S 
Proposed  Work 

II.  I.,  ProvldcMicp — Tiiil.s  will  be  rcc.Mv.cl  until  10  .■i.in.,  .luiie 
22,  for  .sewer  drains  at  .state  house  and  school,  li;i2  Smith  .St. 
St. 

Conn.,  Gr«'onwIch — (OlMcial) — Rid.s  will  br  iccelved  until 
8  p.m..  June  2!>,  bv  Joint  Sewerage  Comiii  issiim  for  furnishing 
all  material  and  doinK  all  work  required  to  complete  construc- 
tion of  sewaf;e-disposal  works  and  pumping  .station  for  Bor- 
oug:h  of  Greenwich  and  Sewer  Di.strict  No.  fi.  including  neces- 
sary piping-,  etc.  Albert  C.  Peck,  Chn.  (See  adv.  June  8 
issue.) 

Conn..  Hartford — (OfHcial) — Bids  will  be  received  until 
11  a.m..  June  20.  by  Board  of  Contract  and  Supply  for  1,240  ft. 
of  30-.  33-  and  42-in.  sewers.  4.303  ft.  of  10-,  12-,  15-  and  IS-in. 
tile  sewers  in  Tower  Ave.  and  adjacent  streets  west  of  Wind- 
sor Ave.     11.  N.  Clark,  City  Engr. 

N.  v.,  Chappaqiia — (Official) — Hansen  &■  Coulter,  2  Rector 
St.,  New  York,  retained  as  enRincer  for  proposed  sewer  sys- 
tem. sewage-dispos.ll  plant  .'ind  water-works  for  Valeria 
Home  development  near  Chappaqua. 

X.  Y.,  Holiart — (Official) — Hansen  &  Coulter,  Kngr.,  2  Rec- 
tor St..  New  York,  retained  to  investigate  and  report  on 
Improvements    to    existing    sewage-disposal    plant    at    Hobart. 

X.  Y.,  New  York — (Borough  of  Brooklyn) — (Official)  — 
Bids  will  be  received  until  11  a.m..  June  21,  by  L.  H.  Pounds, 
Borough  Pres..  for  sewers  in  southeast  side  of  Bay  Parkway 
from  Sea  Beach  Line  to  West  10th  St.;  in  16th  Ave.  from  56th 
to  aSth  St.;  in  Duryea  PI.  from   Flatbush  Ave.   to  East  22nd  St. 

N.  Y.,  New  York — (Borough  of  Queens)  —  (Official) — Bids 
will  be  received  until  11  a.m..  June  23.  by  Maurice  E.  Connolly, 
Borough  Pres..  for  sewage  ejector  of  incinerator  and  stable 
buildings  for  Bureau  of  Street  Cleaning  of  Queens,  at  Ridge- 
wood,  2nd  Ward,  at  Flushing  Ave.,  135  ft.  east  of  Metropolitan 
Ave. 

N.  J.,  Camden — Bids  will  be  received  until  June  19  by  A. 
B.  Sparks.  Chn.  of  Com.  of  Streets  and  Highways,  for  sewers 
In   9th,   Point,   Fremont   and   other  streets. 

Penn.,  Bedford — City  plans  main  sewers,  sanitary  lateral 
sewers  and   sewage-disposal   plant. 

Penn.,  Carbondale — Plans  approved  by  State  Department  of 
Health  for  lateral  and  sanitary  sewers  and  temporary  outlet. 
Noted  June    1. 

Penn.,  Eaxton — Citv  contemnlates  constructing  sewers  esti- 
mated to  cost,   $11,000.      J.  H.  Warner,  City  Clk. 

Penn.,  Erie — Plans  prepared  for  storm  water  sewer  on  west 
side.  Estimated  cost,  $30,000.  B.  E.  Briggs,  City  Engr.  Noted 
Apr.  27  and  May  25. 

Penn..  Ferndale — C.  B.  Collins  &  Co.,  Johnstown,  retained 
as  engineer  for  sanitary  sewer  system.  H.  A.  Hamer,  Pres. 
Borough  Council. 

Penn.,  McKeesport — City  contemplates  about  17,500  ft.  of 
sanitary  sewers  in  9th  and  11th  wards.  Estimated  cost, 
$36,000. 

Penn.,  ftuincy — Bids  will  soon  be  received  by  Harrison, 
Mertz  &  Emlen,  Inc.,  Engr.,  Commercial  Trust  Bldg..  Philadel- 
phia, for  sewage-disposal  plant  for  Quincy  U.  S.  Orphanage 
Home. 

Penn.,  AVestfleld — (Official) — Bids  will  be  received  until 
S  p.m..  June  20.  bv  H.  B.  Strang,  Clk.  of  Borough  Council,  for 
furnishing  sewer  pipe,  manhole  frames  and  covers,  construct- 
ing about  4  mi.  of  complete  sewer  system  and  installing  sew- 
age-disposal plant.      (See  adv.) 

MIks.,  MeComl) — Bids  will  be  received  until  8  p.m.,  June  20, 
by  L.  H.  IMarsalis.  Citv  Clk.,  for  sanitary  sewer  system  and 
sewage-disposal  plant.  Xavier  A.  Kramer,  Magnolia,  Consult. 
Engr.     Noted  Apr.   20  and  June   1. 

Ohio,  Dayton — Plans  prepared  for  storm  sewers  in  Ver- 
non PI.   and  North  Riverdale.     N.   E.   Barlo,   Dir.   of  Pub.   Wks. 

Ohio,  Lancaster — City  contemplates  bond  issue  for  sewers. 
H.  F.  Repass,  Mayor. 

Ohio.  Leetonia — Citizens  voted  to  build  sewage-disposal 
plant.     Address  Village  Clerk,  Leetonia. 


Ohio.  'I'lilln-  Ordinance  i)aHRed  providing  for  sanitary 
H.w.  I  In  St.  Cliilr  SI.  from  nll.-y  H<.ulh  of  WoHt  Market  Kt. 
to   SuniluMky    Itlv.r.      I,.    O.    HunUI.-,    City    lOngr. 

Ohio,  lountlMtonn — City  jilaiiH  Mewer  In  lllllmun  St.  from 
IndliiMohi    to   Avondah-   Avi'. 

Ohio.  VounKMtown — City  plaim  H.'Wi'r  In  llvlilla  .St.  fron. 
Illllin;iii    to   June    St. 

Ind.,  KvnnMvllle  UIiIh  will  b<-  received  until  Juno  20  by  E. 
.\.  i'"rlH.se,  CIU.  Hil.  of  Pub.  VVkH.,  for  Uluck.-nburK  Hewer.  ICh- 
llmaK'.l  coHl,  $4(1,001).  J.  1).  SaunilerM,  City  KiiKr.  Noted 
Jan.    27. 

Ind..  Krnnkforl — lllds  will  be  received  until  2  p.m.,  June  30. 
hy  elly  for  Knst  ICnd  l)lntrlct  Hnnltary  Hower.  EMtimated  co8t, 
$2S.220.      It.    II.    Ho.vnton,    (^Ity    Kiigr.      Noted   June   8. 

Ind..  South  llfnd  IlIdH  will  be  received  until  10  a.m.,  June 
IS,  by  Hoard  of  Public:  WorkH  for  sewerH  In  Eddy  St.  and 
.MlNhiiwaUa     A  v.'. 

•■troll      Council    approi)rlated    $5,500    for    cxtcndliiK 


sewer 


>ll«-h.,   llnMlhiKM-  City   plans  sewer  In    East  (Jreen  St. 

Mich..  Ml.  PleaHnnl- CltlzenH  defeated  $45,000  bond  Issue 
for  main   Irunk   siwer.      .Noted  Mar.   23  and  May  25. 

Mh'h..  TravrrMe  tily — Plan.s  being  prepared  by  Board  of 
Public    Works   for   sanitary   sewer   In   3d   St.  and   Klmwood   Ave. 

MIeh.,  'I'rcnion-     Village  plans  temporary  sewer.      Estimated 

cost.  $s,ooo.      L.vvlH   II.  Lilly,   Village   Pres. 

111.,  .liiekMOMvllle — City  contemplates  sewer  system. 

III.,    E.n    Salle      See    Item    under    "Water-Works." 

III..  I.oekport  City  plans  to  extend  sewer  system  to  sec- 
tion   lying    iiorlli    of   7lh   .St. 

WIn.,  Snperlor — Plans  being  prepared  for  sewers.  Esti- 
mated  cost.    $1!»,000.      T.   C.   Tomllnson,   Chn.   Bd.   of   Pub.   Wks. 

loiva,  MaNOn  City — City  plans  sanitary  sewers  In  WUlow 
Ci-eek   District.      F.    P.   Wilson,   City  Engr. 

Iowa,  OMkalotma — (Olllclal) — Bids  will  be  received  until 
June  1  !•  by  T.  II.  Carlln,  City  Clk.,  for  sewage-disposal  plant 
and  al)out  1  mi.  of  sanitary  sewer  to  connect.  Estimated  cost. 
$15,400.  Black  &  Veatch.  Kansas  City,  Mo.,  Consult.  Engr. 
Noted   Jan.    27   and    M.iy    11. 

Iowa,  0.i[ford  .lunetion — Plans  being  prepared  for  sewer 
system.  M.  Tschirgi  &  Sons,  712  American  Trust  Bldg.,  Cedar 
Uapids,    Engr.      Noted    June    1. 

Minn.,  Clareniont — Plans  being  prepared  by  J.  F.  Druar,  St. 
Paul,   for   sewers   and   sewage-disposal   plant. 

Minn.,  Dnluth — City  plans  sanitary  sewers  in  27th  Ave.,  E., 
41st  Ave.,  W.,  Cascade  and  Piedmont  Ave.  and  in  4th,  Olney  and 
other  streets. 

Minn..   St.  Paul. — See   item    under    "Streets  and   Roads." 

Minn.,  Thief  Hiver  Falls — Bids  will  be  received  until  8  p.m., 
June  27,   by  A.   H.   Faser,   City  Clk.,    for  sewers. 

Kan..  HutehinHon — Press  reports  state  plans  being  pre- 
pared for  24-in.  tile  storm  sewer  system  in  northwestern  sec- 
tion   of    city.       Estimated    cost,    $20,000.      G.    L.    McLane,    City 

Engr. 

Kan.,  Xeodesha  —  Bids  received  June  5  for  intercepting 
sewer  and  sewage-disposal  plant  rejected.  New  bids  will  be 
leceived.     J.  J.  Carroll,   Clk.     Noted   May  25. 

Neb.,  .Aurora — Bids  will  be  received  until  June  27  by  G.  R. 
Haworth.  City  Clk.,  for  storm  sewers  in  11th  St.  Estimated 
cost,    $5,500. 

Neb..  Benson — Citv  formed  Sewer  District  No.  1  and  plans 
sewer  in  57th  Ave.  from  Effle  to  Main  Ave.  F.  A.  Bailey, 
Mayor. 

Neb..  IVebra.ska  City — Press  reports  state  city  contemplates 
expenditure    of    $10,000    for    sewer    construction. 

N.  D..  Grand  Fork.s — (Official) — Bids  received  June  5  for 
lateral  sewer  No.  9,  District  No.  5,  rejected.  New  bids  will  be 
received  about  Julv  25.  W.  H.  Alexander,  City  Clk.  Noted 
May   25. 

Wyo.,  Riverton — (Official) — Citizens  voted  $28,000  bonds  for 
sewers.  Bids  may  be  received  about  July  15.  Address  G.  H. 
Lawrence,    Lock    Box    167,    Riverton. 

Mont..  Colunil>u.s — Bids  will  be  received  until  8  p.m.,  June 
19.  by  George  .\.  Westover,  Town  Clk.,  for  sewer  system. 
George  N.   Cardozo,   Columbus,   Engr.      Noted  Jan.   13. 

Mo.,  Chaffee — City  contemplates  holding  election  to  vote 
on   l3onds   for   sewers. 

Mo.,  King;  City — See  item  under  "Water-Works." 
Mo.,  St.  Joseph — City  contemplates   extending  and  improv- 
ing sewer  system.     Estimated  cost,  $100,000. 

Tex..  Houston — Bids  received  for  sewer  in  Paige  St.  with 
laterals  in  Rice  and  Williams  St.  rejected.  New  bids  will  be 
received.     E.  E.  Sands,  City  Engr.     Noted  June  8. 

Tex.,  Houston — (Official) — Bids  will  be  received  until  noon. 
June  23.  for  sewage-disposal  and  pumping  plants.  Estimated 
cost,  $400,000.  E.  E.  Sands,  City  Engr.  (See  adv.  June  8 
issue.) 

Tex.,  Huntsville — Citizens  voted  $30,00  bonds  for  sewer 
construction   and   paving. 

Tex.,  San  Anprelo — (Official) — San  Angelo  Sewer  Co.  re- 
tained Henry  Exall  Elrod.  Southwestern  Life  Bldg.,  Dallas,  as 
consulting  engineer  in  connection  with  proposed  improve- 
ments to  system. 

Okla..  Davis — Press  reports  state  city  contemplates  holding 
election   to  vote   on   bonds   for   sewers. 

Okla..  Kiowa — Commercial  Club  interested  in  construction 
of    sewer    system. 

Ore.,  McMinnville — Bids  will  soon  be  received  for  sewer 
system.      Estimated   cost,    $25,000.      Noted   Mar.    2. 
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Okla..  Stillivatrr — Citizens  voted  $10,000  bonds  for  extend- 
ing   sewer    system.      James    H.    Robinson,    Mayor. 

Okla.,  Stroud — See  item  under  "Wiiter-Works". 

«>n«.,  IVrth — -Provincial  Board  of  Health  approved  plans  for 
sewer  extension.     John  A.  Kerr,  Town  Clk. 

Bids    In    and    Contracts    Awarded 

Maine,  ni<ld<-f<>ril — rontr.ict  for  sewer  extensions  awarded 
to  V.  A.  RUML:UY  &  CO.,  Portland,  at  $16,628.     Noted  June  1. 

Miilnr,  iliddrford — (Official) — Contract  for  sewer  in  Sum- 
mer St.  awarded  to  P.  A.  RUMERY  &  CO..  Portland,  at  $29,9S0. 
Noted   Apr.    20   and   May    18. 

MnMM.,  Hiiiitiiitrton — Frank  D.  O'Connor,  24  Clinton  Ave., 
Holyoke,  sul)niitted  lowest  bid   for  sewers. 

Conn.,  lirldeeport — City  awarded  contract  for  sewers  to 
I'lKRClO  MANUFACTURING  CO..   Bridgeport,  at  $4,335. 

Conn.,  Danbury- — Contract  for  sowers  in  Austin  and  White 
St.  awarded  to  LUKE  P.  SWEENEY.  A.  Davis,  City  Enfc'r. 
Noted  June  1. 

Conn.,  Greenwich — Contract  for  sewers  in  View  and 
Armonk  St.  awarded  to  ANGELO  ROINA.  S.  B.  Minor,  City 
EiiKr. 

<'onn.,  Hartford — Contract  for  sewer  in  Grove  St.  awarded 
to   LOUIS  PETROSSI,   at   $8,567. 

Conn.,  Hartford — (Official) — -Low  bids  received  June  6  for 
2.820  ft.  of  concrete  conduit  to  enclose  Gullv  Brook  from 
Liberty  to  Garden  St.  as  follows:  ONeil  Bros..  $66,027;  Antonio 
Lambo,  $66,402;  C.  H.  Slocomb,  $82,766.  R.  N.  Clark,  City  Engr. 
Noted   June   1. 

IV.  Y.,  Bingihamton — Contract  for  Section  1  of  main  inter- 
cepting: sewer  awarded  to  SEWAGE  DISPOSAL  AND  WATER 
PLANTS  CO.,   Schenectady,   at   $166,071.      Noted  June   8. 

N.  Y.,  New  Rochelle — A.  Salomini,  at  $4,287  submitted  low- 
est bid  for  sewer  in  Homestead  1*1.  J.  A.  Hadert,  Coinr.  of 
Pub.  Wks. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official) — Bids 
were  received  June  7  for  sewers  in  (a)  Howard  Ave.  from 
lH)int  about  250  ft.  south  of  Herkimer  St.  to  Herkimer  St..  in 
Herkimer  St.  from  Howard  to  Ralph  Ave.  and  in  Ralph  Ave. 
from  Herkimer  to  Chauncey  St..  (b)  Saratoga  Ave.  from  Hull 
to  Chauncey  St..  (c)  Rockawav  Ave.  from  Pulton  to  Chauncey 
St..  (d)  West  11th  St.  from  Ave.  Q  to  86th  St.  as  follows: 
Joseph  Jennings,  15  Van  Sicklen  St.,  (a)  113.40%,  (b)  108.50'/r, 
(c)  121';;.;  Newman  &  Carey,  1228  Nostrand  Ave.,  (c)  116. 28'/,  ; 
Ward  &  Tully,  10th  Ave.,  (d)  104.75%;  Frank  Spinella,  (a) 
125%.  (b)  110%,  (c)  119%;  J.  C.  Schrade,  (a)  120.75%,  (b) 
112.75%;  J.  Kelly,  (d)  118%;  E.  A.  Weiss,  (d)  106%.  Noted 
June  1. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official) — Bids 
were  received  June  7  for  (a)  sanitary  and  storm  sewers  in 
Bay  31st  St.  from  Benson  Ave.  to  86th  St..  (b)  sewer  basin 
on  Ralph  Ave.  at  Union  St.  as  follows:  Pasquali  Tomasetti. 
1133  60th  St..  (a)  88.81%;  E.  Ghilardi  Contracting  Co..  1217 
47th  Ave.,  (b)  129%;  Murphv  Bros.,  (a)  89%;  P.  L.  Palno.  (a) 
124%,    (b)    150%,.     Noted  June   1. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official) — Bids 
were  received  June  7  for  superstructures  of  sewage  pumping 
station  at  Morgan  and  Maspeth  Ave.;  Section  2  of  storm 
sewers  in  Maspeth  Ave.,  storm  sewer  in  Gardner  Ave.  and 
siphon  under  Newtown  Creek  from  Borough  of  Brooklyn  to 
Borough  of  Queens  from  Prymier  &  Hanna.  25  West  45th  St., 
Manhattan,  at  $60,700  and  James  McArthur  Co..  at  $89,353. 
Noted  May  25. 

N.  Y.,  New  York — (Borough  of  Queens) — (Official) — Con- 
tract for  sewers  in  Maple  St.  and  Bedford  Ave.  awarded  to 
FRANK   SPTNP:LLA. 

N.  J.,  Kdcewater — Contract  for  sewer  outlet  No.  9  and 
laterals  awarded  to  J.  J.  McGARRY.  at  $20,000.  Henry  J. 
Wessel.   Mayor. 

N.  J.,  Newark — Contract  for  southerly  portion  of  Section  27 
of  Kearney,  Harrison,  Newark  Branch  Intercepting  Sewer 
awarded  to  CHARLES  A.  HASKIN,  Boston,  Mass.  Noted  May 
11  and  June  8. 

N.  J.,  South  Oran«;e — Contract  for  storm  and  sanitary  sewer 
in  Ridgewood  Rd.,  Halsey  PI.  and  Pago  Terrace  awarded  to 
LUDWIG  BATT,  224  Irvington  Ave.,  ai  $4,000. 

Penn.,  pittston — Contract  for  sewers  awarded  to  DAVIS  & 
PARRY,   at   $17,462. 

Ohio,  Allinnee — (Official) — Henderson  Construction  Co., 
Youngstown.  at  $43,525.  submitted  lowest  bid  for  improving 
sewage-treatment  plant.  R.  Winthrop  Pratt,  Hippodrome 
Bldg..  Consult.   Engr.     Noted  Jan.    13  and  May  25. 

Ohio.  HaniMton — Bids  received  for  sewers  in  North  9th 
and  Buckeye  St.  and  Sanitary  sewers  in  12  streets  in  East 
Hamilton  from  Dillon  &  Collins  and  John  Trunck.  Noted 
June  1. 

Ohio,  Mt.  Vernon — Contract  for  sanitary  sewer  In  Burgess 
St.  and  Pennsylvania  Ave.  awarded  to  W.  H.  HEARN.  W. 
Anderson,  City  Engr. 

Ohio,  Paines>-ille — Contract  for  sewer  in  North  St.  Clair  St. 
from  north  of  city  to  9th  Ave.,  District  No.  1  awarded  to  S. 
A.   HASKELL.   South   St.   Clair   St..   at   $9,000. 

Ind.,  Princeton — (Official) — Contract  for  Southwest  Sani- 
tary Sewer  District  awarded  to  H.  H.  NEIKAMP,  Princeton, 
at  $5,188.     Noted  Apr.  27  and  May  25. 

Mich.,  Fenton — Contract  for  sewer  system  awarded  to  N.  J. 

MEAGHER,  Bay  City. 

III.,  Chicago — (Official) — Bids  received  Feb.  3  for  construct- 
ing riurap  slopes  on  Contract  Sections  7  and  8  of  Calumet- 
Sag  Channel,  Palos  and  Worth  Townships.  Cook  County  «is 
folkws:  Green  .Sr  Sons  Co..  Chicago,  $425,000;  Byrne  Bros. 
Dr^ging  and  EIngineering  Co.,  Chicago,  $4.';8,000;  Great  Lakes 
Dredge   and   Dock   Co.,   Chicago.   $462,000.     Noted  Jan.   20. 

III.,  Grayoville — Contract  for  sanitary  sewer  system  award- 
ed  to  SHOCKLEY  &   IRONS,   Fairfield,   at  $17,850. 

III.,  .loliet — Contract  for  sewage-disnosal  plant  awarded  to 
E.  SHERMAN  BAER  CO.,  Streator,  at  $18,538. 


Wis.,  .Montlcello- — Contract  for  sewers  and  sewage-dtsposal 
plant  awarded  to  SCULLY  &  KOONTZ,  5039  Sunnyslde  Ave.. 
Chicago,  111.     Noted  Apr.  6  and  May  18. 

Iowa,  Bedford — (Official) — Contract  for  sewers  in  North 
and  Dodge  St.  awarded  to  EARL  WOODARD,  Bedford.  Noted 
May  25. 

Iowa,  Davenport — Contract  for  sanitary  sewers  In  Nicholas 
Ave.  from  Bridge  to  Miller  Ave.  awarded  to  INDEI'I'^NDENT 
CONSTRUCTKJN  CO.  Estimated  cost.  $6,296.  A.  R.  Boudlnot, 
City    F.ngr.     Noted  May   11. 

io«vn,  Lake  Vle*v — Contracts  for  sewer  construction  award- 
ed to  M.  A.  COMERY.  Harlan,  at  $14,117.  for  laterals,  and  to 
WARD  &  WEIGHTON,  Sioux  City,  at  $5,7,56,  for  sewage-dis- 
posal   plant.      Noted    Mar.    23    and    Ai)r.    13. 

Iowa,  Sheldon- — Contract  for  storm  sewer  awarded  to  A.  A. 
DOB.SON    &   CO.,    Lincoln.   Neb.,    at   $6,500. 

lown,  Waverly — Contract  for  sewers  awarded  to  COM- 
STOCK    &    H.XN.SON.   Cedar   Rapids. 

Minn.,  Coknto — Contract  for  sewers  awarded  to  ILSTRUP 
&  OLSON. 

S.  D..  Mitchell — (Official) — Contract  for  lateral  and  trunk 
sewers  awarded  to  JOHN  H.  GIESE.  Mitchell,  at  $9,800.  Noted 
May    11   and  June   1. 

Tex.,  HouHton — Contract  for  storm  sewer  in  Welch  Ave. 
from  Albany  to  Converse  St.  awarded  to  TEXAS  CONSTRUC- 
TION  CO..    Houston,    at    $21,663.      Noted   June   8. 

Ore,  Myrtle  Point — Contract  for  sewer  system  awarded  to 
EDWARD  SANDEBERG.  74  East  24th  St.,  N.  Portland,  at 
$14,537.      Noted    Feb.   3. 

Calif.,  San  FranciHco — Contract  for  sewer  in  Oakvale  Ave. 
awarded  to  KARL  EHRHART,  1137  Bush  St.,  at  $19,517. 

GARBAGE 
Proposed  Work 

N.  J.,  Trvinerton — City  contemplates  incinerator  plant.  I.  J. 
Casey,  City  Engr. 

N.  D.,  Fargo — City  Commission  contemplates  garbage-dis- 
posal  plant. 

Bids    In    and    Contracts    Awarded 

Conn.,   Bridgeport — City  awarded   contract   to   CHARLES  C. 

FI.SHER  for  disposal  of  garl)age  for  period  of  10  years. 

X.  .1.,  Elizabeth — Bids  received  May  25  liy  John  Kerah,  City 
Clk.,  for  disposal  of  garbage  and  refuse  from  Matthew  Wade, 
409  South  St.,  at  $90,000.  and  Thomas  Viscount,  868  Flora  St.. 
at   $69,000. 

Mich.,  Mackinac  Island — Contract  awarded  to  HORACE 
DOLLARHIDE,  Chicago,  111.,  for  McGuire-Hunter  incinerator. 
Estimated   cost,   $6,200. 

STREETS  AND  ROADS 
Proposed  Work 

R.  I.,  Providence — City  Planning  Commission  recommended 
that  city  construct  new  street  parallel  to  Aliens  Ave.  Esti- 
mated cost,  $1,000,000..    M.  H.  Bronson.  City  Engr. 

Conn.,  Greenwich — (Official) — Bids  will  be  received  by 
Highway  Commission,  Borough  Court  Room,  Town  Hall,  until 
2  p.m.,  June  17,  for  about  43.500  sq.yd.  reinforced-concrete 
pavement.     L.   V.   Lockwood,    Chn.      (See   adv.) 

Conn.,  W'aiiint^ford — (Official) — Bids  will  be  received  by 
city  about  last  of  month  for  all  concrete  paving.  A.  Z.  Mac- 
Kenzie,  City  Engr.     Noted  June  1. 

N.  Y.,  Albany — (Official) — Bids  will  be  received  by  Edwin 
Duffey,  State  Highway  Comr..  55  Lancaster  St..  Albany,  until 
1  p.m.,  June  26,  for  constructing  and  repairing  highways  in 
various  counties  and  also  for  furnishing  and  delivering  broken 
stone  for  maintenance  work  on  Road  No.  756  and  5187,  known 
as  Broken   Stone   Contract   No.    70,   Essex   County.      (See   adv.) 

N.  Y.,  Canton — Board  of  Supervisors  of  St.  Lawrence 
County,  Cant_(in,  contemplate  constructing  State  and  county 
liighways.     Address  George  H.  Gibbons.  Canton. 

N.  Y.,  Malone — County  recently  sold  $33,000  bonds  for  pav- 
ing. S.  A.  Howard,  Malone,  County  Supt.  of  Highways.  Noted 
Apr.  20  and  May  18. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — (Official) — Bids 
will  be  received  by  L.  H.  Pounds.  Borough  Pres..  Room  2, 
Borough  Hall,  until  11  a.m..  June  21,  for  regulating  and  re- 
paving  with  permanent  asphalt  pavement  on  6-in.  concrete 
foundation  Center  St.  from  Clinton  to  Hamilton  Ave.,  Clarkson 
Ave.  from  Albany  to  Troy  Ave..  Powell  St.  from  Riverdale  to 
Newport  St.,  Whipple  St.  from  Flushing  to  Throop  Ave.,  13th 
Ave.  from  57th  to  58th  St.,  ISth  Ave.  from  47th  to  48th  St. 
and  from  60th  to  62nd  St.,  70th  St.  from  Ft.  Hamilton  Pkwv. 
to  10th  Ave.,  79th  St.  from  Ridge  Blvd.  to  11th  Ave.,  Bay  31st 
St.  from  Benson  Ave.  to  86th  .St.;  regulating  and  repaying 
with  permanent  grade  1  granite  pavement  on  6-in.  concrete 
foundation  Bush  St.  from  Hamilton  Ave.  to  Smith  St.,  Metz  St. 
from  Clinton  to  Washington  Ave..  3rd  Ave.  from  60th  to  Bay 
Ridge  Ave..  41st  St.  from  1st  to  2nd  Ave.;  repairing  sidewalks 
on  west  side  of  Bond  St.  betwei-n  I'aciflc  and  Dean  St.  and 
20  other  locaticms  in  heights  district,  south  side  of  Coles  St. 
between  Columbia  and  Hicks  St.  and  18  other  locations  in 
heights  district,  north  side  of  Congress  .St.  l)etween  Columbia 
and  Hicks  St.  and  15  other  locations  in  heights  district;  reg- 
ulating, grading,  curbing  and  laying  sidewalks  on  Douglass 
St.  from  Blake  to  Duniont  Ave.;  regulating  and  rei)aving  with 
asphalt  block  pavement  on  present  concrete  foundation  5Sth 
St.  from  4th  to  5th  Ave.;  furnishing  and  delivering  1  steam 
asphalt  roller. 

N.  Y.,  New  York — (Borough  of  Queens) — (Official) — Bids 
will  be  received  until  11  a.m..  June  22.  by  Maurice  E.  Con- 
nolly, Borough  Pres.,  Borough  Hall,  5th  St.  and  Jackson  Ave.. 
Long  Island  City,  for  regulating,  recurbing  and  repaying  with 
asphaltic  concrete  on  concrete  foundation  on  6th.  16th.  17th 
and  14th  Ave..  High  and  Louisa  St..  College  Point.  3rd  ward; 
2nd.  3rd,  4th,  5th,  6th,  7th,  8th  and  9th  St.;  10th  St.,  College 
Ave.,  and  North  Blvd.;  3rd  ward;  on  Jerome  Ave.,  on  North 
Curtis  Ave.;  on  Woodbine  Ave.,  4th  ward;  on  Banks  Ave.  and 
Buell  PI.;  47th  and  John  St.,   2nd  ward. 
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\.  J.,    \iiiliit city   pliuiH  to   piivi-   .M<>i'('liaiil   iiiiil    riii<<  St. 

Willi   iiiiK  Mil.iiii   anil  coiii'i-i'li'.      J.   J.    Allii'i'tHoii,    MiiKnollli,    KliK>'. 

M.  J.,  KcHriic)  Cltv  iilaiiH  Ici  liiiiH'iivi-  Kciiriii'V  Avi-.  north 
of    Mlillaiiil    .\vi'.       II.    I'.    KikIiiiui'.   t'lty    KliKI'. 

IM.  J.,  l.niiil»Tl«lllr — 4'lty  I'ouncll  pliinN  to  improve  North 
IMalii  .><(.    u  nil    mill  ailaiii. 

:^.  J.,  %rniirk  -Itlilx  will  In-  rxnl vi'il  l>v  IliiiirtI  of  ChoHin 
I'^iiMluililiTH  iif  I'iHMi'X  t'ouiitv,  NrwaiK,  iiiilll  3:30  11. 111..  Jillii<  III, 
(»i-  fiitiilHliliit;  Mild  liiyliiK  iioii-aMphallli'  nil  on  Rhmux  County 
lllKliwayM.      l'\   A.   Iti'liiiiM',   Nrwarlt.    I'lniiily    lOimr. 

^.  J.,  ^rwnrk— lloMid  of  WoiUm  will  linprovi-  North  Ciiniil 
St.    wllh    iiNphalt    pavi'ini  nt.       .M.    It.    Slniianl.    City    lOiiKl'. 

>'.  J..  \«-w  llriiiiMnlfk  HotiilH  for  $lli.i«in  ri'rcntly  Hold  by 
County  CoinnilNMloni'i  H  for  road  and  lirldKO  work.  AddruHH 
Covinty    Cli-rk,    .N'i-h     liiiiiiHwli-k. 

>i.  J.,  \p«  I'rovldriicf-  -lloiinl  of  Cho»i>n  Fri-choIdi'rH  jiliiriH 
to  linprovi'  SprliiKllild  .\vi-.  from  Went  Suiiiiiilt  to  Towiiloy'M 
liililKiv      lOMtliiiali-d   ii>«t.   $13,400. 

\.  J.,  rntrrnun — Itoard  of  Chom-n  Krci-holdorH  of  raxHiilc 
Coiinlv  plans  to  linprovi'  Ciii'onwood  1-ako  Tiiriiplki'  throUKh 
IliisUidl   aiKl    .Midvali'.      .\ddri-!<H  CU-rk,    I'litciHon. 

\'.  J..  l>nin|i«on  l.nkfM — Ilimrd  of  ChoHi'ii  Frroholck-iH  of 
Tas.salf  County,    PatiiHnn,   plans  to  linprovo  Canonliall    lid. 

IViin.,  KbpiiMlMirK-  Hid.s  will  l.r  ncilv.d  l>y  II.  T.  .loniH, 
County  Controlli'r.  I'llicnsliuiK.  until  .Iiinr  :;'.•,  for  ricoiiMlruol- 
ln»;  -  ml.  of  Crf.i.son  I'lkc  In  Canilnia  Town.Mlilp.  Cambria 
I'ounlv  with  vilrlllod  llri-  rl.av  or  Hliali-  paving  brick  on  roii- 
<-ri>to  iiams  aiNO  furnlshliiK  «!I0,000  No.  1  llre-clay  bricks.  O.  P. 
Thoma.-i,  l.oadrr  ItlilK-,  Johnwtown,  Knttr. 

I'cnii..  Mi^nalvillr — Cltlzons  recently  voted  $3S.non  bonds  for 
pavin>,'.     1!.   V.  Miller.  Jr.,   MeadvlUe,   Knjtr.     Noted  May  4. 

rpnn..  IMilUpMliurir — Konds  for  $1. 1,000  recently  voted  for 
paviiiK. 

I'rnii..  ro44.<>(o\vn — Hid.s  will  soon  be  received  by  Daniel 
Stout,  Clk.  of  MontKomery  County,  Norrl.stown.  for  paving 
llinh  St.  with  concrete.  James  Crcsson,  Swede  and  Airy  St., 
.N'ori'lstown.     lOnni-. 

IVnn..  Vnnderirrlft— (Omcial) — Hids  will  bo  received  by 
M.  H.  Nadler.  Horouvrh  Secv..  until  6  p.m..  June  21,  for  grading? 
and  drainlnjr  McKlnley  Ave.  K.stimated  cost,  $1.'),000.  L,.  G. 
Anderson.  VanderMrrlft,  KorouKh  Kuftr. 

Penn.,  'Wliullier — Citizens  recently  voted  $100,000  bond.^  for 
street    improvements. 

Md..  Knrkvllle — County  Commissioners  plan  to  improve 
following  road.s:  Dawsonville-l'oolesville  Rd..  4  Vj  mi.,  $48,- 
000:  CTlenmont-ColesvllIe  Ud..  3  mi.,  $24,000:  Seneca-l>arnes- 
town  nd.,  3 'A  nil..  $3(5.000:  Pickerson-Martinsbuif?  Rd.,  5'/4 
mi.,  $3S,000:  Old  Germanstow^n-nawsonvillc  Ud.,  4%  ml..  $3fi,- 
000;  Germanstown-Oarnestown  Rd..  4  mi.,  $.').'). 000:  Wheaton- 
Four  Corners  Rd..  $1.''),S00.  2-\  mi.;  Mincaster  Mill  Rd.,  ^Vt  mi., 
$27. .'■.00:  Derwood-Mt.  Zion  Rd.,  5%  mi.,  $33,000;  Loney-Lay- 
tonsville  Rd.,  5%  mi.,  $44,000.  Address  County  Clk.,  Rock- 
ville. 

Va.,  Norton — Cltv  will  sell  $15,000  bonds  for  road  work.  T. 
M.   Cherry,   Chn.   of  St.   Com. 

Va.,  PrInoesH  Anne — Citizens  of  Princess  Anne  County  re- 
cently voted  $150,000  lionds  for  road  improvements  in  Kemps- 
ville  District.  Address  County  Clerk,  Princess  Anne.  Noted 
Apr.  6. 

AV.  Va..  Beckley — Raleigh  County  recently  sold  $83!^, 000 
bonds  for  road  improvements  in  Town.  Trap  Hill,  .Shady 
Springs  and  Slab  Fork  Districts.  Address  County  Clerk, 
Beckley.      Noted    Mar.    23   and   Apr.    13. 

AV.  Va.,  Charleston — Citizens  of  Kanawha  County,  Kana- 
wha District,  voted  bonds  for  road  improvements.  Address 
County    Clerk,    Charleston. 

■\V.  A'a.,  Kinpwood — (Official) — Bids  will  be  received  by 
Board  of  County  Commissioners.  Kingwood.  until  1  p.m.,  June 
26  (change  of  date),  for  grading  and  surf.acing  approximately 
32  mi.  of  road  in  I'ortland  District  and  .about  IS  mi.  in  King- 
wood  District,  Preston  County.  E.  C.  Kverly.  Kingwood, 
County   Clk.      Noted   Apr.    13   and   May   25.      (See   adv.) 

W.  A'a.,  MartinsburK — Cltv  contemplates  paving  West  King 
and  East  :Market  St.  Estimated  cost,  $150,000,  E.  D.  Brom- 
ley.  City   Engr. 

W.  A'a.,  ParkersbuFK — Election  will  be  held  in  Wood 
Countv  June  24  to  vote  on  $100,000  bonds  for  road  improve- 
ments' in  Lubeck  District.  A.  D.  Williams,  Morgantown,  Ch. 
Rd.    Engr.      Noted    Apr.    27. 

Fla.,  Ft.  Pierce — Bids  will  be  received  by  city  until  June  21 
for  paving  IMne.  Orange  and  Palmetto  Ave.  through  business 
section  with  rock  asphalt. 

Fla.,  take  City — P>ids  will  be  received  bv  J.  W.  Lavne. 
Secv..  Bd.  of  Pub.  ^Vks..  until  July  5.  for  21.000  sq.yd.  vitrified 
brick  paving  with  grout  filler  or  modified  sheet  asphalt  or 
both,  resurfacing  12,000  sq.yd.  old  macadam  w-ith  modified 
sheet  asphalt  and  10,000  lin.ft.  concrete  curb.  C.  R.  Horne, 
Lake   City,   Engr. 

Fla.,  Lakeland — (Official) — Polk  County  recently  voted 
$1  500.000  bonds  for  road  work.  J.  A.  Johnson.  Bartow,  County 
Clk.     Noted  Nov.   4  and  May   18. 

Fla.,  Titnsville — Citizens  of  Brevard  County,  Titusville, 
recenflv  voted  $300,000  bonds  for  road  improvements  in 
Fourth' District.  A.  F.  Harley,  136  East  Bay  St.,  Jacksonville, 
Consult.  Engr.     Noted  Apr.   6. 

Mis.s,,  Canton — (Official) — Date  of  receiving  bids  for  ap- 
proximately 5,300  sq.yd.  brick,  concrete,  asphalt  or  wood-block 
pavement,  4  mi.  of  gravel  macadam  pavement.  2%  mi.  concrete 
curb  and  gutter  and  2.600  ft.  storm  sewers  12-  to  36-in.  diam- 
eter extended  from  June  12  to  22.  Walter  G.  Kirkpatrick, 
Birmingham,  Ala.,   Engr.     Noted   June   8. 

Miss.,  Cleveland — (Official) — Bids  will  be  received  by 
Mavor  and  Board  of  Aldermen  until  7  p.m.,  June  20,  for  10,060 
lin.ft.  of  gravel  pavement.  Estimated  cost,  $14,000.  L.  M. 
Guvnes,   City   Clk.     W.   W.   Boone,   City   Engr. 


MU».,  <.r<-<-Mtlll<-  WnililiiKton  County  recently  voted  $!ir.O,- 
000  liond.M  for  l,.ii  mi.  of  lilKliwiiy.  \V,  W,  Miller,  (ireenvlllo, 
Couiil.\    ClU.      NoK'il    Apr.    13  and    May    4. 

MUm.,  Mn«Miii  — (OlllcluD  — MldM  wll  bo  received  by  John  A. 
Tymiii.  Clianiiiy  Clk.,  NoxuIhmi  County,  Miiron,  until  2  p.m., 
July  2,  for  fiiriilnhlng  Noxubeo  County  with  aHplialliini  or 
liirvla    for   iIiimhIhk    rock    roadH. 

ItllMN.,  Mneon-  (oHlclul)  Kldn  will  bo  received  bv  John  A. 
TyHoii,    Chancery    Clk.,    Noxubeo    County,    MucOn,    until    2    p.m., 
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County. 

MImm.,  ((iiltninn  -I'lanM  boInK'  conHldored  by  city  for  Im- 
provliu;     number    of    Hlreets. 

MImo,,  1  axoo  Cllj  -  ClllzeiiH  of  Yazoo  Countv  recintly  voted 
bond.M  for  ro.id  work  In  IteiitH  Noh.  1  and  6.  .S.  ('.  Gi  lllln,  Yuzoo 
City,   Clk.    ltd.    of   Superv.      Noted    May   25. 

I.n.,    Monr«e--,Scc    Item    under    "Water-WorkH." 

Ky.,  «;«'<irH;et««ii-  (Ollli-lal)  — IlIdH  will  be  received  by  Fis- 
cal Court  of  Sci'll  County.  Coiiit  lloiiHi-,  Georgetown,  until 
I  p.m..  .hinc  20,  for  Imprnvlny  State  Aid  Hdn.  Noh.  105  Al.  105 
IM.  105  CI,  105  l>l,  105  Kl.  105  Kl  ami  105  Gl.  R.  C.  Terrell, 
Frankfort,   <'omr.    Pub.    Ud.      Noted    Apr.    13. 

Ky.,  <t»enHbor» — (Official)  —  Fiscal  Court  of  DavleHH 
County,  Owensboro,  r<!cetitly  sold  $600,000  bonds  for  road 
linprovemenlH.  U.  I,.  Lancaster,  Oweiisboro,  County  Judge. 
Noted  Apr.   13  iind  May  IS. 

Ohio,  Ashland — (Official) — Bids  will  be  received  by  W.  O. 
Mason,  Mayor,  as  cx-o(Ilcio  DIr.  of  Pub.  Sen.,  until  noon.  Juno 
26,  for  Improving  Arthur  .St.  from  south  line  of  Main  .St. 
to  north  line  of  Banning  Ave.  R.  R.  Conn,  City  Engr.  Noted 
Jan.    6. 

Ohio,  Ashland — (Official) — Bids  will  be  received  by  W.  A. 
Mason.  Mayor,  as  ex-olllclo  Dir.  of  Pub.  Ser.,  until  noon,  June 
26,  for  improving  Sandusky  St.  from  west  side  of  Monroe 
St.  to  west  line  of  Francis  Master's  orchard.  R,  R.  Conn,  City 
Engr.      Noted   May   4. 

Ohio,  Chardon — Commissioners  of  Geauga  County  recently 
sold  $35,000  bonds  for  road  work.  Address  A.  A.  Fowler, 
Chardon.  Audr.     Noted  M.iy  25. 

Ohio,  ('ieveland — City  plans  to  pave  Henley  Ave.  from 
West  fi2d  to  West  97th  St.  and  repave  Carnegie  and  Hough 
Aye.      Robert  Hoffman,   City   Engr. 

Ohio,  Coshocton — Bids  will  be  received  by  S.  Ashman,  Dlr. 
Pub.  ,Ser.,  about  July  1,  for  grading  and  paving  with  brick 
2nd  St.  from  Mulberry  St.  to  south  corporation  line.  A.  Fisher, 
City    Kngr. 

Ohio,  Dayton — Commissioners  of  Montgomery  County  re- 
cently .lold  $33,500  bonds  for  road  work.  Address  County 
Clerk,    Dayton. 

Ohio,  East  View — Bids  will  be  received  by  C.  G.  Vlk,  Vil- 
lage Engr.,  3596  East  143rd  St.,  Cleveland,  until  June  19,  for 
p.'iving  various  streets  with  brick,  concrete,  asphalt  or  bi- 
tuminous macadam  paving.  F.  A.  Pease  Engineering  Co., 
804  Marshall  Bldg.  Cleveland,  Engr. 

Ohio,  Fast  View — Bids  will  be  received  by  Charles  F.  Vlk, 
Village  Clk.,  until  noon,  July  17,  for  purchase  of  $29,678  bonds 
for  paving  Lee  Rd. 

Ohio,  Fast  Liverpool — (Official) — Cltv  Council  passed  reso- 
lution   to    improve   Baum    St.      J.   C^.    Kelly,   City   Engr. 

Ohio,  Fairport  Harlior — (Official) — Commissioners  of  Lake 
County  recently  sold  $4.5.000  bonds  for  improving  Painesville- 
Falrport  Rd.  W.  A.  (iramer,  Painesville,  County  Clk.  Noted 
May  11. 

Ohio,  Findiar — Cltv  plans  to  pave  Clinton  St.  from  Pine 
to  Cherry  St.  Estimated  cost,  $7,000.  U.  K.  Stringfellow,  City 
Engr. 

Ohio,  Gallon — (Official) — Bids  will  be  received  by  Dir.  of 
Pub.  Ser.,  until  noon,  June  19,  for  improving  Erie  St.  from 
west  line  of  North  Market  St.  to  east  line  of  Gill  Ave.  Noted 
Mar.   30. 

Ohio,  Jefferson — (Official) — Bids  will  be  received  by  F.  G. 
Brown,  Village  Clk.,  until  noon,  ,Iuly  10,  for  grading  and 
paving  Walnut  St.  from  southerly  line  of  Pittsburg,  Cincin- 
nati. Chicago  &  St.  Louis  Railway  Company's  original  right- 
of-way  to  school  building  thence  on  Fellows  Ave.  to  east 
line  of  West  St.  . 

Ohio,  Liima — City  Council  passed  ordinances  to  improve 
Ewing  Ave.  from  West  to  Baxter  St.,  Liberty  St.  from  Pearl 
to  McKibben  St.,  Elizabeth  St.  from  Circular  to  Eureka  St, 
and  Holly  St.  from  Kibby  to  Vine  St.     J.  I.  Heffner.  City  Engr. 

Ohio,  Lisbon — Bids  will  be  received  by  Board  of  Com- 
misioners  of  Cfilumbiana  County.  Lisbon,  until  June  20,  for 
improving  roads  in  various  townships.  Estimated  cost,  $589,- 
009. 

Ohio,  Marietta — Cltv  Council  passed  resolution  to  improve 
10th  St.  from  Washington  to  Warren  St.  F.  Gates,  City 
Engr. 

Ohio,  Newark — Bids  will  be  received  by  W.  C.  Christian, 
City  Clk.,  about  July  1,  for  grading  and  paving  South  Cedar 
St.  from  East  Main  St.  to  Eastern  Ave.  C.  H.  Wells,  City 
Engr.     Noted   June   1. 

Ohio,  Newark — Bids  will  be  received  by  W.  C.  Christian, 
Dir.  Pub.  Ser.,  about  .June  25,  for  grading  and  paving  with 
brick  or  asohalt  East  Main  St.  from  tracks  of  Baltimore  & 
Ohio  Railroad  Co.  to  2nd  St.  C.  H.  Wells,  City  Engr.  Noted 
May   4. 

Ohio,  Nevr  Richmond — City  contemplates  expenditure  of 
$8,000  for  concrete  paving.     C.  Bamun,  Village  Clk. 

Ohio.  Sylvania — Plans  being  prepared  by  W.  J.  Sherman, 
Engr.,  615  Nasby  Bldg.,  Toledo,  for  paving  and  curbing  va- 
rious  streets   with   concrete   or  vitrified   brick. 

Ohio,  Thorn%-ille — Bids  will  be  received  by  city  about  June 
20  for  improving  various  streets  with  water  bound  macadam. 
Estimated   cost,    $7,500.      R.   C.   Neel,    Mayor. 

Ohio,  irrbana — Citv  Council  passed  ordinance  to  improve 
East  Court  St.  from  Main  to  Sycamore  St.  E.  B.  Sweetman. 
City  Engr. 
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Ohio,  Utica — Bids  will  be  received  by  J.  H.  Carlisle,  Mayor, 
about  June  20,  for  gradinB  and  paying  with  brick  various 
streets    of   city. 

Ohio,  Warren — City  Council  t>as8ed  resolution  to  improve 
Uuclteye  St.  from  north  line  of  West  Marl<et  St.  to  cast  line 
of  Parl<man  St.  and  Mulberry  St.  from  north  line  of  West 
Marltet  St.  to  south  line  of  Stiles  St.  H.  .S.  McKibben,  City 
Ensr. 

Ohio.  WnMhiiiKtou  Corrt  Houne — City  Council  passed  reso- 
lution to  improve  l^ewis  St.  from  south  property  line  of  GrCKg 
St.      B.   K.   .Uuob.s.   City    Engr. 

Ohio,  \enlii — City  Council  passed  resolution  to  improve 
Rosers  St.  from  east  line  of  Detroit  St.  to  point  900  ft.  east 
of   said   street.      K.    H.    I.oKan.   City   Clk. 

Ohio,  KiineNvlile — -(Official) — Bids  will  be  received  by  Di- 
rector of  I'ul>lic  Service  until  noon.  June  21.  for  paving 
Market  St.  from  tracks  of  Pennsylvania  K.R.  to  Undeiwood 
St.      Carl   Spencer,   City   Engr.      Noted   Apr.    20   and   May   25. 

Ind..  Hroad  Ripple — Bids  will  be  received  by  Board  of 
Trustees  until  7:30  p.m.,  Mav  2.  for  cement  curbinj?  on  both 
sides  of  60th  St.     E.  H.  Pursel,  Pres. 

Ind.,  liroivnMtown — Bids  will  be  received  by  Commission- 
ers of  Jackson  County,  Brownstown.  until  2  p.m.,  July  3, 
for  2  macadam  roads  in  Jackson  and  Vernon  Townships.  2 
concrete  loads  in  Jackson  Township.  1  Kravel  road  in  Kidding 
Township  and  1  concrete  and  travel  road  in  Hamilton  Town- 
ship.     A.   I.eudtke.   Brownstown,   County   Audr. 

Ind.,  <'i>nnerMville — Bids  will  be  received  by  Commissioners 
of  Fayette  County,  Connersville.  until  1  p.m.,  July  3,  for  gravel 
ro.ad  in  Connersville  Township.  G.  Zell,  Connersville,  Audr. 
Ind.,  Corydon — Bids  will  be  received  by  Commissioners  of 
Harrison  County,  Corydon.  until  2  ]).m..  July  5,  for  gravel 
road  on  line  between  Taylor  and  Posey  Townships.  J.  L. 
O'Bannon.  Corydon.   County  Audr. 

Ind.,  Kvnn«viHe — Bids  will  be  received  by  Commissioners 
of  Vanderl)ursh  County.  Evansville.  until  10  a.m..  ,Iune  29,  for 
2   roads  in   Union   Township.      C.    P.    Beard.   Evansville.   Audr. 

Ind.,  Fowler — Bids  will  be  received  by  Commissioners  of 
Benton  County,  Fowler,  until  1  p.m..  July  3.  for  road  in 
Oak  Grove  Township.     W.  Mankey,   Fowler,  County  Audr. 

Ind.,  Franklin — Bids  will  be  received  by  Commissioners 
of  Johnson  County.  Franklin,  until  2  p.m.,  July  3,  for  gravel 
road  in  White  River  Townshij).  J.  C.  Gregg,  Franklin.  Audr. 
Ind.,  CireeucaMtle — Bids  will  be  received  by  Commissioners 
of  Putnam  County.  Greencastle,  until  2  p.m.,  July  3,  for  road 
in  Washington  Township.  J.  M.  Allen,  Greencastle,  County 
Audr. 

Ind.,  JelVerNonville— Bids  will  be  received  by  Commission- 
ers of  Clark  County,  .leffersonville,  until  10  a.m..  July  3,  foi 
road   in  Jeffersonville  Township.     G.  W.  Stoner.   Audr. 

Ind.,  Kentlnnd — Bids  will  be  received  by  Commissioners  of 
Newtim  County,  Kentland.  until  1  p.m..  July  3.  for  3  macadam 
roads  in  Be.aver  Township  and  1  in  Jefferson  Township.  S.  R. 
Sizelove.  Kentland.  County  Audr. 

Ind.,  Mt.  Vernon — Bids  will  be  received  by  Commissioners 
of  Posey  and  Vanderburgh  Counties,  Mt.  Vernon,  until  2  p.m.. 
July  5,  for  1.800  ft.  rock  road  on  line  between  said  counties. 
J.   R.  Haines,  Mt.  Vernon,  Audr.   Posey  County. 

Ind.,  Munele — Bids  will  be  received  by  Commissioners  of 
Delaware  County.  Muncie.  until  10  a.m..  June  24.  for  2  mac- 
adam roads  in  Center  Township.  F.  M.  Williams,  Muncie, 
Audr. 

Ind.,  Plymouth — Bids  will  be  received  by  Commissioners 
of  Marshall  County,  Plymouth,  until  2  p.m.,  July  5,  for  2 
roads  in  North  Township.  O.  H.  Weber,  Plymouth,  County 
Audr 

Ind  ,  Portland — Bids  will  be  received  by  Commissioners  of 
Jay  County,  Portland,  until  2  p.m.,  July  3.  for  3  brick  roads 
in  Richland  Township,  stone  roads  in  Noble.  Green,  W'abasb 
and  Pike  Townships  and  2  gravel  roads  in  Noble  and  Green 
Townships.      J.    Bonifas,    Portland,    County   Audr. 

Ind.,  Rofhester — Bids  will  be  received  by  Commissioners  of 
Pulton  County.  Rochester,  until  2  p.m..  July  5.  for  5  gravel 
roads  in  Rochester  Township  and  2  in  Henry  Township.  E.  A. 
Smith,   Ro<'hester.   County   Audr. 

Ind.,  RuHhville — Bids  will  be  received  by  Commissioners 
of  Rush  and  Fayette  Counties.  Rushville.  until  2  p.m.,  June  30, 
for  county  line  gravel  road  15.761  ft.  in  length.  A.  R.  Holden. 
Rushville.   Audr.    Rush   County. 

Ind..  RuNhvllle — Bids  will  be  received  by  Commissioners  of 
Rush  County,  Rushville,  until  2  p.m..  June  30.  for  macadam 
road  in  Anderson  Township.     A.  R.  Holden.  Rushville.  Audr. 

Ind.,  VnlparalM«> — Bids  will  be  received  by  Commissioners 
of  Porter  County,  Valparaiso,  until  2  p.m..  July  5,  for  2 
gravel  roads  in  Westchester  Township.  C.  A.  Blachly,  Val- 
paraiso,  County   Audr. 

Ind.,  VersnilleM- — Bids  will  be  received  by  Commissioners 
of  Ripley  County,  Versailles,  until  1  p.m..  July  3,  for  m.acadam 
roads  in  Adams.  Johnson  and  I^aughery  Townships.  J.  P. 
Lochard.  Versailles.   County  Audr. 

Ind.,  Vincenne.s — H.  T.  Watts,  City  Engr.,  preparing  plans 
for  paving  South  7th  St. 

Ind..  AVnrsaw — -Bids  will  be  received  by  Commissioners  of 
Kosciusko  County,  Warsaw,  until  1  p.m.,  June  30,  for  county 
line  road  for  Kosciusko.  Fulton  and  Marshall  Counties.  V.  D. 
Mock.    Warsaw.   Audr..   Kos<iusko  County. 

Mich.,  Detroit — City  Council  contemplates  expenditure  of 
$6.5,000  for  paving  and  new  bridge  on  South  Gratiot  Ave.  R. 
H.  McCormick.  City  Engr. 

III.,  I.n  Snile — City  plans  to  lay  about  2'^  mi.  of  brick 
pavement.      E.    J.    Byrne.    City    Engr. 

III.,  Milan — City  plans  to  lay  about  38.614  lin.ft.  of  con- 
crete sidewalks.     Wallace   Treichler,   Rock   Island,   Engr. 

III..  Peoria — Resolution  passed  by  Board  of  Local  Improve- 
ments for  improving  various  streets  in  Bacon -.Summer  St. 
paving  district.  Estimated  cost,  $75,563.  C.  D.  Jeffries,  City 
Engr. 


WIh.,  .^ppieton — Bids  will  be  received  about  July  1  by  A.  G. 
Brusewltz.  (bounty  Highway  Comr.,  Court  House,  Appleton, 
for  about   20   mi.   of  concrete   roads   in  Outagamie   County. 

WIm.,  RurlluKton — Bids  will  be  received  by  Board  of  Public 
Works  until  2  p.m.,  June  30.  for  grading,  curbing  and  paving 
with  macadam  various  streets.  P.  J.  Hurtgen,  City  lOngr. 
Noted    .Vlar.   2. 

WIm.,     Couderny — City    contemplates    expenditure    of    $40,- 

000   for    roarl    work. 

\ViH.,  I.u  Polntt^ — Press  reports  state  about  5  mi.  of  road 
will  be  constructed  in  Ashland  County.  Work  will  be  in 
charge  of  L.  Scribner,   Mellen. 

WIm.,  SturKeon  Hay — Bids  will  soon  be  received  by  city  for 
4   blocks  of   concrete  pavement. 

Ion«,  Avoca — (Offlcial) — Bids  will  be  received  by  City 
Clerk  until  1  p.m.,  June  26.  for  curbing,  guttering  and  paving 
about  10  blocks  with  brick,  concrete,  monolithic  or  bitu- 
litliic  iiavemeiit.      H.  A.   Howe,  Mayor.     Noted  June   1. 

Iowa,  Cedar  RapldM — Bids  will  be  received  bv  City  Clerk 
until  June  26  for  10.000  yd.  brick  block  paving  and  24.000 
yd.  asi)halti(-  concrete  paving.     T.   F.   .VIcCauley,   City   Engr. 

Iowa,  Cedar  RapldM — City  contemplates  paving  6th  St.  with 
concrete.      T.    F.   McCauley.   City    Kngr. 

Iowa,  .MnrMhnlltoivn — Bids  will  be  received  by  W.  H. 
Steiner,  City  Engr..  until  9  a.m  ,  June  26,  for  paving  In  Dis- 
tricts Nos.   3.   4.   5  and   6. 

Iowa,  Ottumwa — City  Council  passed  resolution  to  pave 
West  2nd  St.  from  Court  to  Clay  St.  J.  P.  Brady,  City 
Engr. 

Minn.,  Duluth — City  plans  to  pave  about  2  mi.  of  Superior 
St.      Estimated  cost,  $100,000.     L.  Ayers.  City   Engr. 

Minn.,  Duluth — County  Commissioners  contemplate  expend- 
iture of  .$;moO  for  road  work  in  First  District,  $14,000  in 
Fourth  District.  $5,800  in  Fifth  District  and  $5,800  in  Sixth 
District.       Address    County     Clerk,     Duluth. 

Minn.,  Faribault — Commissioners  of  Rice  Countv,  Fari- 
bault, contemplate  exi)enditure  of  $46,000  for  grading  35  mi. 
and    graveling    30    mi.    of    roads. 

Minn.,  Little  FnllN — Morrison  County  contemplates  ex- 
penditure of  $54,000  for  grading  65  mi.  of  roads.  Address 
County   Clerk.    I-ittle   Falls. 

Minn.,  MeKinley — Citizens  recently  voted  $34,000  bonds  for 
street  improvements  and  water  works.  P.  Holand,  Village 
Clk. 

Minn.,  MndlNon  —  County  Commisioners  contemplate  ex- 
penditure of  $39,000  for  grading  21  mi.  and  surfacing  9  mi.  of 
roads.      Address  County   Clerk.   Madison. 

Minn.,  .>lankato — Blue  Earth  County  plans  to  grade  about 
24  mi.  of  road  and  gravel  6  mi.  under  supervision  of  State 
Highway  Commission.  Estimated  cost,  $25,000.  Address 
County  Clerk.   Mankato. 

Minn.,  Mnorhead — Clay  County  contemplates  expenditure 
of  $32,000  for  grading  about  53   mi.  of  roads. 

Minn.,  Redwood  Falls— Election  will  soon  be  held  to  vote 
on  $72,000  bonds  for  grading  57  mi.  of  roads  in  Redwood 
County.     Address  County  Clerk.   Redwood   Falls. 

Minn.,  St.  Paul — City  plans  to  pave  Minnehaha  St.  from 
Snelling  Ave.  to  Lexington  Parkwav.  Oscar  Claussen,  City 
Engr. 

Minn.,  St.  Paul — City  contemplates  paving  Van  Buren  St. 
from  Hamline  to  Fairview  Ave.,  also  installing  sewer  and 
water  connections.  Estimated  cost,  $57,486.  Oscar  Claussen, 
City   Engr. 

Minn.,  Siayton — Commissioners  of  Murray  County  plan  to 
grade  54  mi.  of  roads.  Estimated  cost,  $44,000.  Address 
County  Clerk.   Siayton. 

Minn.,  Sleepy  Kye — Brown  County  contemplates  expendi- 
ture of  $23,000  for  grading  and  paving  with  gravel  about  12 
mi.  of  road.     Address  County  Clerk.  New  Ulm. 

Minn.,  Stillwater — Washington  County  plans  to  hold  elec- 
tion to  vote  on  $23,000  bonds  for  grading  and  graveling  6  mi. 
of   roads.      Address  County  Clerk,   Stillwater. 

Minn..  Windnm — Cottonwood  County  contemplates  expendi- 
ture of  $30,000  for  grading  about  57  mi.  of  roads.  Address 
County  Clerk.   Windom. 

Kan.,  .XrkanHaH  City — City  Council  passed  ordinance  to 
pave  Adams  Ave.  between  Summit  and  1st  St.  with  vertical 
fiber  brick.      M.   N.   Sinnott.   Citv   Clk. 

Kan.,  Concordia — City  Council  passed  resolution  to  pave 
8th  and  9th  St.  from  Archer  to  Hill  and  Kansas  Ave.  C.  B. 
Tynan,   Clk. 

Kan.,    McCune — City    plans    to    pave    portions    of    various 

streets. 

Knn.,  Manhattan — City  plans  to  pave  Leavenworth  St.  be- 
tween 14th  and  Delaware  Ave.  and  16th  St.  between  Leaven- 
worth St.  and  Fairchild  Ave.  with  asphaltic  concrete.  Fred 
Walters,   City    Fngr. 

Kan.,  OHawatomle — City  Council   passed  resolution   to  pave 

10  blocks  of  city  streets. 

Kan.,  Weir — City  plans  to  pave  portions  of  several  streets. 

X.  D.,  Fargo — Bids  will  be  received  until  10  a.m.,  .Tune  21, 
by  A.   R.    \\'atliins.  City  Audr.,   for  paving  various  streets. 

\.  D.,  (;rnnd  ForkM — (Official) — Bids  will  be  received  until 
.Tune  23  for  ls,."iOO  yd.  of  concrete  pavement.     J.  J.  Smith.  Engr. 

Mo.,  Camoron — Citv  Council  passed  resolution  to  pave 
Cherry  St.  from  4th  to  Dodge  St.     P.   B.  Newton,  City   Engr. 

Mo.,  Carthage — City  Council  passed  resolution  to  grade 
and  pave  Kansas  .St.  from  Vine  to  Limestone  .St.  P.  B.  New- 
ton.  City  Engr. 

Mo.,  Dexter — City  Council  adopted  resolution  to  pave 
South  Main  St.  from  Mulberry  to  Walnut  St.  and  Stoddard  St. 
from    .Mulberry   to   Locust  St.     J.   I.   Moore.   Citv  Clk. 


ENGINE  KIMNMi     NEWS 


Mo..  KiiMiMi-  ni(lB  will  l.r  ipitlvcl  liv  F.  K.  nnker.  City 
v:n>;r.  until  July  fi,  fur  iilmut  L'.OliO  vd.  liltumlniiUM  nincnduiii 
liuvciiu'iil    anil    1,450   ft.   coiicrolo   curlilriK. 

^lu..  4;nlln«lii — (Olllclnl) — C'oiintv  Court  of  OiiUntln  County 
I>  NtpohiMl  t'lt'i-llon  which  wa»  to  hiivo  been  hi'ld  Juiu-  6  to 
vote  on  $iri.(iO0  buiulH  for  rood  work  In  Colfax  TownBhlp. 
Not.-. I   May    2:>. 

M<>.,  Joiilln — Plnnii  bclnii  pn-pari-d  for  pavlnK  with  brick 
and  w.io.l  bl.xU  10th  St.  from  Main  to  Anne  Hnxter  St.  J.  J. 
McAfo.'.   City    Knur. 

>1».,  I'liip  City — Cltlzpna  cnntemplnto  election  to  vote  on 
$•^4,  '   "    b.>n(l.M   for   linprovlntc   37    nil.   of   roads. 

.'\rk.,  Kt.  Smith  SiiiveyB  nui<Ii>  for  oomi-nt  roncl  between 
I'M.  Smith  ami  .ManNlloUl.  Ad.livsH  Oeortfe  SlnKlo,  Grecn- 
wo.mI. 

.\rk.,  K«.  StiiKli  I'lanH  priMmrcil  hv  HuKh  R.  Carter.  Stale 
IllKhwav  Cinn.  .Slat.'  Cai>ltol.  Lltll.'  Ko.k.  for  17  ml.  road 
li-.)in    IJttl.'    Uock    to   (!ro.>nwoo<l.      Kxtliiialcd   cohI.    $217,000. 

.\rk..  'I'fxnrkniin  I'lnns  li.'lntr  con.Mldprcrl  liv  Cominl.xMlon- 
ers  of  Mlllov  County  Uoful  and  Hrl.lKO  Improvement  DiHtrlct 
No.  1  for  i-on.itiu.'tlni.c  tUI  ml.  of  ron.lH  ami  brldu.-  over  Rod 
Ulvei-.  A  $i:tn,n00  bond  Issue  l.s  contemplal.-d.  Adilrcs.s 
County  .ImlKc.  Texarkann. 

'IVx.,  Iln.v  CHy — C.mimls.ilonera  of  MatnRordo  County  voted 
$100.00(1  li.ind.s  f.ir  r.ia.l  work  In  rreclnct  No.  1.  Address* 
Count.v    CI. Ik.    Hay    City. 

Tex.,  4iaIvoMtoii  CItv  plans  to  pave  Slh  SI.  from  Ave.  O 
to    .1.       A.    T      nuu.'v.    city    Kn»{r. 

Tex.,  lliintNvllle-    See   Item   under   "Sewer.s." 

Tex.,  .Son  -Xabn  — Hoiuls  for  $7."i.000  recently  voted  by  Com- 
missioners CiHirt  for  Improvlns:  highways  ami  city  streets.  .1. 
T.  Hiirlley.  San  Saba.  County  Judwe  and  S.  J.  liross,  San 
Snba.  Ch     lOnjtr. 

Tex.,  Sherman — Election  will  be  held  June  L' I  to  vote  on 
$50,000  bonds  for  Street  Improvements.  <>.  .1.  lOllinftson, 
City    lOn^r. 

Tex..  Shermnn — City  plans  to  pave  East  I^amar  St.  from 
Walnut  to  Maxey  St.     O.  J.  Ellingson.  City  Engr. 

Tex.,  Texiirkiinii — City  plans  to  pave  about  50  blocks  of 
principal  residence  streets  on  Arkansas  side.  E.  K.  Paterson, 
Muskoffee,  Okla.,  Kn^ir. 

Oklii.,  Iloldenvllle — Citizens  of  HuRhos  Cotinty  recently 
voted  .?30  000  bonds  for  road  improviments.  A.  .1.  .Tohnson, 
Iloldenvili.'.   County   Cik.      Noted    JIny    II. 

Okln..  Sliildrow — Election  will  be  held  June  2S  to  vote  on 
$10,000   bonds   for   road   work. 

Okln.,  Piireeli — Kle.tion  will  be  held  June  20  in  McLain 
County  to  vote  on  $10,000  bonds  for  road  work  in  Muncrief 
Township.      Address    County    Clerk.    I'urcell. 

Okla.,  Snnd  SprinKN — Plans  being  considered  bv  citv  for 
pavinff  15  or   20  blocks  of  streets.     A.   J.   Schultz.   City  Clk. 

Idaho,  Buhl — Press  reports  state  Buhl  Road  District  con- 
templates macadamizing  50  or  60  mi.  of  road  after  Kradinf; 
and  constructing:  bridges  and  culverts.  Address  Countv 
Clerk,   Twin    Falls. 

rtnh.  Pnrk  City^Press  reports  state  that  Summit  County 
contemplates  expenditure  of  $25,000  for  constructing  roads 
by  aid  of  State  Road  Commission.  Address  Countv  Clerk, 
Coalville. 

T'tah,  Salt  Lake  City — (Official) — Bids  will  be  received  by 
Cordon  Snow.  Citv  Recdr..  until  June  27.  for  paving  Exten- 
sions Nos.  12fi  and  128.  Estimated  cost,  $78,713.  S.  Q.  Cannon, 
City  Engr.     Noted  May  18. 

Ariz.,  Globe — Citizens  of  Gila  County  recently  voted  $350,- 
000  bonds  for  road  work.     Address  County  Clerk,  Globe. 

AVash.,  A.sotin — Commissioners  of  Asotin  Countv.  Asotin. 
will  improve  1  mi.  of  road  near  Silcoot  Cutoff.  Estimated 
cost,   $10,000.      V.   G.   Shellman,   Asotin,    County   Engr. 

AVasU.,  AValla  AValla — (Official) — All  bids  recently  received 
by  County  Commissioners  for  Permanent  Highway  No.  11  re- 
jected.     Noted    May    18. 

AVash.,  AValla  AValla — Plans  being  considered  bv  Countv 
Commissioners  for  hard  surfacing  McDonald  Rd.  south  of 
city  and  road  between  Prescott  and  Waitsburg.  G.  Cookerlv. 
Walla  Walla.  County  Engr. 

Ore..  Tillamook — City  Council  passed  resolutions  to  im- 
prove 8th  and  5th  St.  Estimated  cost,  $11,480  and  $27,571, 
respectively. 

Calif..  IjOs  Ansreles — Board  of  Supervisors  of  Los  Angeles 
County.  Los  Angeles,  plan  to  award  contract  for  grading 
and  paving  w-ith  5-in.  concrete  and  bituminous  pavement, 
including  5  reinforced-concrete  culverts,  on  Mesa  Drive  Rd., 
Improvement  District  No.  95,  about  July.  A.  M.  McPherrin. 
Los  Angeles.   County  Clk. 

Calif..  Placerville — Citizens  recently  voted  $30,000  bonds  for 
paving  route  of  State  Highway.     Noted  June  8. 

Calif..  Saeramento — Bids  will  be  received  by  State  High- 
way Commission,  Forum  Bldg.  Sacramento,  until  June  26,  tor 
improving  section  of  State  Highway  in  Ventura  County  and 
San  Mateo  County.     E.  Goodwin,   Sacramento,  State  Rd.   Engr. 

Calif.,  San  Diesto — (Official) — Citizens  recently  defeated  $2.- 
096,000  bonds  for  road  and  bridge  work  in  San  Diego  Countv. 
Fred  Grumm,  San  Diego,  Deputy  County  Surv.  Noted  Feb. 
10  and  Apr.  13. 

Calif..  Taft — -City  plans  to  call  election  to  vote  on  $40,000 
bonds  for  paving.     F.  Curtis,  City  Clk. 

Que.,  Quebec — City  Council  recommended  by  Civic  Road 
Committee  to  award  contract  for  repairing  streets  during 
summer   to   Quebec   Paving   and    Construction   Co. 

Ont.,  Gait — (Official) — T\'e  have  been  informed  that  city 
does  not  plan  to  improve  Erie  Ave.  as  stated  in  our  issue  of 
June  1.     Joseph   McCartney,   City   Clk.     Noted   June   1. 

Out.,  Lindsay — City  will  construct  about  8,200  sq.yd.  as- 
phaltic    concrete    pavement.       Estimated    cost,     $20,000. 


Oil*.,  IVterhoro — City  eont  i-miilali'H  i.-ment  sldiwalkH  on 
south  side  of  Koblns.in  and  Sophia  St.  and  weHt  hIiIi^  of  Mark 
St.    and     lOllas    Ave.       Jt.    II.     PurMoUH,    City    lOnKr. 

«»ii«.,  'I'oroiito  -City  cnnlempluteH  paving  Front  St.  from 
John  St.  to  .Snadlnn  Ave.  with  granite  block  pavement.  KMtl- 
mated    cost.    $30,697.       U.    C.    IlarrlB,    WkH.    Comr. 

Out.,  Toronto  -W.  A.  McLean,  Deputy  ^rinlKtcr  of  Illnh- 
wnys.  Toronto,  haH  stated  that  It  will  cost  approximately 
$200,000   to   repair   rnndH  damaged   by  Hpring   thaw. 

Onl.,  Toronto — Hoard  of  Control  recommended  that  lOast- 
I'rn  Ave.  from  west  side  of  Broadview  Ave.  to  eawt  Bide  of 
.Mors.-  St.  and  west  Bide  of  ICastern  Ave.  from  Carlaw  Ave.  to 
L.'Hlle  St.  be  paved  with  brick  block  bv  dav  labor  undei- 
supervision  of  R.  C.  Harris,  Wks.  Comr.  J'iBtlmuted  cost. 
$74,260. 

Ont.,  Toronto — City  Council  recommended  by  R.  C.  Harris, 
Wks.  Comr..  to  conslru.-t  ma.-adam  loadwuya  on  portions  of 
Davenport    Rd.      lOsllmat.-d    cost.    $1|0,!I54. 

Ont.,  Toronto — R.  C,  Harris,  Wks.  Comr.,  recommended  that 
city  construct  2S-ft.  brick  blo.-k  i)av<-nii-nt  on  Alberta  Av<-., 
and  2S-rt.  asphalt  i)avement  on  Monar<-h  Rd.  l-'stlmated  cost, 
$4,533  and   $5,653,   respectively. 

Ont..  Toronto — City  plans  to  extend  Cleveland  St.  Esti- 
mated   cost.    $6,600.      R.    C.    Harris,    Wks.    Comr. 

Rids    In    and    Contracts    Awarded 

tliilne.  llnoKor — Contract  for  paving  Main  .St.  between 
Railroad  St.  and  town  line  with  bituminous  mac.'idam  awarded 
to  SMALL  &  INGAT-LS  and  MURTACH  HIJGHE.S.  Estimated 
cost.    $29,000.      Prank    K.    Pres.sey.    City    Engr. 

Maine,  LewlMon — (Official) — City  will  extend  Oak  St.  to 
Lisbon  St.  by  day  labor.  John  A.  Jones,  City  Engr.  Noted 
June  1. 

MOHH.,  itlnrllioro — (Official) — City  will  construct  new  street 
from  Central  to  Main  St.  by  day  labor.  W.  J.  Simmonds,  City 
Engr.      Noted   June   1. 

IHasN.,  Methuen — Bids  were  received  June  6  b.v  Massachu- 
setts Highway  Commission  for  section  of  Stale  Highway  in 
Methuen  as  follows:  Davis  &  Brook,  Canton,  $37,004;  J.  H. 
Ferguson,  Dorchester,  $37,058;  D.  J.  Sheehan  &  Co.,  Lynn, 
$37,856. 

Mass.,  Northampton- — Contract  for  constructing  cement 
sidewalks  awarded  to  KIELY  &  GLEASON,  Northampton.  W. 
P.    Latham,    Supt.    of  St. 

Mass.,  Tewksbury — Contract  for  section  of  State  Highway 
in  Tewksbury  awarded  to  F.  E.  ELLIS,  Melrose,  at  $13,575. 

IV.  Y.,  Albany — (Official) — State  Highway  Commission 
■iwarded  contracts  for  constructing  and  repairing  highways  in 
various  counties  as  follows:  Road  No.  11G3,  Putnam  County, 
Line-Stonehouse.  Dutchess  Countv,  6.18  mi.:  WILLIAM  J. 
KTDD,  New  York,  $74,775.  Road  No.  1312,  Barrytown-Red 
Hook-Rock  City,  Dutchess  Countv,  6.81  mi.:  WILLIAM  J. 
KIDD,  New  York,  $57,655.  Road  No.  525-B.  Lawton-Gowanda- 
Erie  Countv.  0.28  mi.:  AVILLIAM  R.  K7MMEY.  Albany,  $4,254. 
Road  No.  5600,  Farnham-Ii-ving,  Erie  Countv,  2.10  mi.:  FRANK 
L.  COHEN,  Buffalo,  $28,889.  Road  No.  1348,  New  Baltimore 
Station-Coevmans.  Greene  County,  3.98  mi.:  E.  S.  SICKLES, 
New  Baltimore,  $41,765.  Road  No.  1364.  Lexington-Prattsville, 
Part  1,  Greene  Countv,  6.02  mi.:  DEGRAAF  &  HOGEBOOM, 
INC.,  Kingston.  $66,954.  Road  No.  1367,  Ballantvne  Bridge- 
Genesee  Vallev  Park.  Monroe  Countv,  1.72  mi.:  THOMAS 
HUCKNALL,  Albion,  $20,573.  Road  No.  1357.  Rome-Ava,  Part 
2,  Oneida  County,  4.87  mi.:  J.  G.  HAYES  &  CO.,  INC.,  Rome, 
$47,378.  Road  No.  1358,  Rome-Ava,  Part  3.  Oneida  County,  8.26 
mi.:  J.  G.  HAYES  &  CO..  INC.,  Rome,  $69,772.  Road  No.  1347. 
Gilboa-Conesville,  Schoharie  Countv,  4.43  mi.:  DEGRAAF  & 
HOGEBOOM.  INC.,  Kingston.  $47,728.  Road  No.  1233.  Alpone- 
Cavuta.  Part  1,  Schuvler  County,  0.99  mi.:  STEUBEN  CON- 
STRUCTION CO..  Hornell.  $8,747.  Road  No.  5234-A.  Liberty- 
Countv  Line.  Part  2,  Sullivan  Countv,  8.51  mi.:  ABNER  M. 
HARPER,  Newburgh,  $55,747.  Road  No.  5601.  Saugerties  Vil- 
lage. Ulster  County.  l.SS  mi.:  WAGNER  &  BRAUM,  Brooklyn, 
$50,488.  Road  No.  5599-A.  Kingston-Port  Ewen  (Bridge  Abut- 
ments), Ulster  County:  H.  K.  CORBIN  CO.,  INC.,  New  York, 
$61,360.  Road  No.  1349,  Varvsburg-'Warsaw,  Part  2,  Wyoming 
Countv,  4.73  mi.:  F.  J.  MUMM  CONTRACTING  CO..  INC.,  Buf- 
falo.   $48,309. 

Road  No.  177,  Albany  County.  3.86  mi.:  W.  L.  LAWTON, 
Glens  Falls,  $24,439.  Repair  Contract  No.  953.  Road  No.  598, 
Chenango  County,  2.25  mi.:  FRANKLIN  COUNTY  CO.,  Syracuse, 
$9,977.  Repair  Contract  No.  931,  Road  No.  223,  Dutchess 
County,  1.80  mi.:  THOMAS  J.  MARTIN,  Beacon,  $8,284.  Re- 
pair Contract  No.  949.  Road  No.  820,  Franklin  County,  2.50 
mi.:  W.  T.  THAYER  &  CO.,  Chateaugay.  $12,759.  Repair  Con- 
tract No.  946,  Road  No.  423,  Jefferson  County,  3.21  mi.: 
EDWARD  STYRING,  Syracuse,  $9,915.  Repair  Contract  No. 
934,  Road  Nos.  43  and  113,  Orange  Countv,  3.10  mi.:  DE- 
GRAAF &  HOGEBOOM,  INC.,  Kingston,  $17,151.  Repair  Con- 
tract No.  939,  Road  No.  392.  Orleans  Countv,  1.46  mi.:  FRED 
H.  RHODEY,  Albion,  $7,297.  Repair  Contract  No.  913,  Road 
No.  197.  Rensselaer  County,  3.33  mi.;  FLOOD  &  VAN 
AYIRT  CO..  Hudson  Falls,  $18,095.  Repair  Contract  No.  933. 
Road  No.  9000.  Rockland  County,  0.S5  mi.:  J.  F.  GALLAGHER 
&  CO.,  INC.,  Kingston,  $4,065.  Repair  Contract  No.  925,  Road 
No.  5112,  Suffolk  County.  2.14  mi.:  EDWARD  F.  MONAHAN, 
Manhattan  Beach,  $13,886.  Repair  Contract  No.  926,  Road  No. 
1018.  Suffolk  County.  4.50  mi.:  EDWARD  F.  MONAHAN,  Man- 
hattan Beach.  $13,452.  Repair  Contract  No.  952,  Roads  Nos. 
700  and  795,  Sullivan  County.  4.95  mi.:  NATHAN  E.  YOUNG, 
Cooks  Falls,  $29,964.  Repair  Contract  No.  956,  Road  Nos.  5168 
and  5289,  Tioga  Countv:  STEUBEN  CONSTRUCTION  CO..  Hor- 
nell, $11,376.  Repair  Contract  No.  954.  Road  No.  483.  Tompkins 
County,  1.82  mi.:  STEUBEN  CONSTRUCTION  CO..  Hornell, 
$7,969.      Edwin   Duffey,   State   Highway   Comr.      Noted   May   18. 

N.  Y.,  Albany — (Official)— Bids  were  received  June  7  by 
State  Highway  Commission  for  improving  highways  in  vari- 
ous counties  as  follows:  Road  No.  1366,  Van  Scoters  Corners- 
Canaseraga-Garwoods.  Allegany  County,  6.88  mi.:  T.  H.  Gill 
Co.,  Binghamton,  $70,460:  Bison  City  Engineering  &  Contract- 
ing Co..   Buffalo,   $71,775;  William  H.  Madden.  Rochester,   $72,- 
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933       Road   No.   1368.   Summer   Hill-Cortland.   Part   ^     Corthind 
Countv     2  08    mi.:    Ros.ney    Contracting    Corpmat.onHu^^^^ 
$22  183;    Hendricl<son-McCabe    Lonstiuiton    e,o..     "'^'^'f.      i'i.,nj 
|23:040.'      Road     No.     1369.     Trux  on   Ap^ 

County,  2  mi..  1'.  '^-  _"'*^,.*^V\,'' ,1  '  ;'  «92S46-  Uo.><.«nev  C'on- 
McCabe  Construction  7«;v;';'"''^'' ':''/■  V{oad  N<  5549.-  Wap- 
tracting  Cori)oration,  ''"/fi''''„*'''^V' °  tchess  ('ountv  0.S8  mi.: 
pinper  Falls  VillaKc:  Main  St  I'"\,'^,'l'p*'„^t„dv  $34  S16;  Fall- 
JosSph    HeisUr    &    Frank    Guill ott     bch.nectady     *^4.sih        ^^^^ 

Williamsport.    Tenn..    *3.3.937.    Jonn    Ji.    I'owei^  $145,911. 

$106,974;  Hassam  raving  .,C°'^,^.^,^'';fite  Hoi  lUmer  County. 
Road    No-    1362.    Vanhorn..-jy      c-sta,k^^  T.,"$67,602.      Road 

5.84    mi.:   John   Bv.!^'"^''    ;^i    ,     m      Toffprson    Countv,    14.05    mi.: 

§-  l^nnu5^=:^^o.ri^i^^^Cc^nt.  -2  mi..  William 
H     Madden.    Rochester.    $39,948.    tola    npii"!:.    "-"  Rond    No 

„•  „  1  i  iVi  0C1  •  Ti'viTik  I  Foote  Nunda.  $43,181.  itoaa  ii". 
Buffalo.  $40,961,  .^  i  an  K  J.  J  ""'<-•  wood.s  Mad  son  Co.,  6.54 
1360,  MunnsviUe-Pratts  Ho''""-'  '"f,  tfi7  332  Road  No.  800, 
mi.:    Vaddelford    &    K'ng     Shei  b^  .  ne.    $67  iJ2.      no,  ^.^^ 

Younsstown-I.ockport  I'^i't  J-  5^''V*f,ra  $111  383;  William  F. 
Construction     Co.      Inc       Bast     Aurora      V      .,.,^^.^._    .    ^^      j„^  _ 

dletown-MontKomery,  orange  Count>  ^■^'^.'^^-^81,  Strouds- 
;;'^r;-  pTn^n^.  ?X5  0^"7:'io}inn'.  Sf  a:'\''nc^  N^.h,  $114  8.4^ 
S-  NO.   1329    Goshen  Village    Orange  C^^^^^^^^^ 

Wekver  St..  Westchester  County  0.35  '"'•^^^."'ji'^^h  &  Oriffln, 
Construction    Co.,    Inc-^h'^e    Plains     $3  7.iO^^_^^^^^^  County 

£°nT'"^^'Vsfc.?e^^er^C°otnt?,%.^6l''='mi^'^«San!"j.  Kidd.  New 
^'"■ll^epl'i^'^Ltract  NO  950  Roads  Nos.  4^7 6  a " ^^ ^«^^^1  ■  Clinton 
County.    5.S1    mi  :       ^lP«"'"^I'-^j'y,'^;    ^$30  389-      Flood      &      Van 

Repair   contract    No     9"0,    Road   No.    58fi     Genesee    CounO._^^. 

i?'va^x:-$^%*#'^3^^  ?S>7  !l<^x;'if^r';i;^^ 

5^^^:  ^^^l  ^y'^.i^:  BiKli"'Ke.Sr^C<^^?::^t 
Whitmore-Rauber   &   Vicinius     Rocheste.      $35    08      SchM>ea^^ 

g-^^^'W5!34l.  ^^^ISTbI:  ^..^^r.-?7.ll?; 

Monroe  County.  l-^Jf,^  ™'iV,Ar°ipr  $7  <)'t8-  AVilliam  Mulhearn. 
Greece   Contracting  Co.,   Rochester     »/.;».'»,    ^^  'J  ^        ^^^^ 

Lockport ,     $ S. 4 36        Repai ■•^fon^raa    No^    94 ^    Koart       ^ ^ ^^^    . 

1^!\VrcL!.°rUsJ^O^.';ii;aco^|]  r^sl^ 

harie  County.   5.02   mi.:   Gleas<m   &   Dav^tt    Alb^^^  '$27,636. 

A  Murphy.  Albany,  $27,217,  /^'J^aia  tiopiy  ,  f.^„„tv  1.48 
Repair  Contrrct  No    953    Ro^<i  No.   52^18    &<  lux  ler  <^o^"^-,;^i,^_ 

?^!50r2^e^^e^.^ISqo^^|^>|^V^--,--^?-i 
S'?^l36^'''i^o;id'''|fo.707.^rt^u|^^^ 

;^^f^  ^cg'^^uc^f  3;^e|:c^i;^^^x--,^^^ 

$21,111.       Repair     Contract     No      J.5;n     "oa  _^    ^^^^ 

-^!l'^^'^^-b^ye"y!^Sta^t^/Hfg"h^a^^^  ^.        , 

St  -^"d^^o'W^^^^^^t-^--^-  -  --" 
R    F.   Clark.  City  Rngr.     Noted  Mai.   16. 

N.  Y..  New  V«rk-(Borough  of  Brooklyn)-(Offi 

est  bids  received  .Tune  7  for  '  eK"'-\t^^«  J^j^'Voundation  (1)  (a) 
manent  asphalt  pavement  on  6-inc. mo  ete  rou  ^^^^  ,^^^ 

Canarsie   l.anc  from   I^atbu.sb   to   NOM   ann  .^  p,     f^om 

St.  from   Church   Ave    to  All"  m^^^  CD    66th   St.   from 

Ave.   G.   to   line   ^'20   ft.   souinciiy    ii  gj,.,   j^^^^ 

13th  to  New  ptrecht  Ave  /''^  ^^^e  (g)  62nd  St.  from  19th 
(f)  59th  St.  f'^om  l\th  o  4th  Ave.  g;  ^  22^^^^^  ^2)  (a) 
to  20th  Ave.,  (h)  East  3rd  ^*-  J'^'^^r-Vestoration  of  pavement, 
regulating   and    repaying,    inciuaing    '„  ^.^    ;„   connection 

etc..  removed  and  flamaged  by  J; J^.^ogf "st  from  Humboldt 
with    construction    of   sewei    '"   Cons.ei>ea  .         ^.j,,,  p^e- 

^^mi^\rras1>hanave'r^e^nVo'n'=T-Vn'  concrete   foundation   I.v- 


If^ilf^^'i^Uait^ff  fni^riri;^     ^^jPk^T-   ''■'''■- 
(3)    (a)   Borough  Asphalt  Co..   $oO,4(J.     inoh.  i 


N.  Y..  >>,v  V«rk-(Borough  of  Queens)-(Omcial)-U^^ 
Asphalt  Paving  <"o.   Manhattan    a^   J^^yi^rosswalks  and   side- 
for  regulating.   *^7a<l'n«;.  t^""^  '  "»^';   ''.'.^de  and  i"  I'"o'l  condition) 
walks  (where  not  -'Iready  laid  to  g>aae  ami  ^i'  ^-^    ,t|c   concrete 
and   paving  with   preliminary   pavement   or   aspna  ^^^ 

on  concrete  foundation.  ^'-^   m-     "  t»''<,knebS.  ^OMi^         located. 

^^^.  Z!'^J^^.'k.r^r^  ^^rens"'^'lv'd'."*to  Laurel  Hill 
Blvd..    Second   Ward. 

grading,  curbing  and  laying  sidewalks  wneie  ^^^    .^^^_ 

to  ginde  and   in   Kood   condition   to^eUier  ^^  p^^^^, 

dental  thereto.  '"  P';^;f.\I  ""^i^n'^a-Tiini.la  Co..  Flush- 

ing Ave..  Second  ^^  ai  d  ,  C  U-veland  i.""^','  ^j  '^^d  paving  with 
ing  Ave.,  Brooklyn,  at  f.-l.'-Oj*/  ;°'  ,' ,h"' J,  ,;.in  concrete  toun- 
permanent  Pavement  ol   sheet  asphat  on   b  '"^  co-J,"-  ^^  ^11 

dation  for  width  of  20  ".centrally  located    to^etn  ^^^ 

work  iricidenta  hereto  in  Le'fei  ts^  A^e,  f.^om^^^  .^^^  j,^  3^ 
to  Rockaway  Blvd..  Fourth   ^^  aia.   l,^      curbing,    grading   and 

t^nj'l^c^k^  in  B"'-'^^"-  k^t^JeV^et^"  '"'"  ''•  '"' 
ond  Ward,  and  constructing  approaches  thereto. 

Engr.     Noted  May   18. 

N.  .1..  I»oomfieId-(Ofllcial)-FiliPPone  &  ,f„^^"n^«"lVe.'  Ind 
852     submitted    lowest    bid    for    'mpioving    (jieiiw""" 
Hill   St       E     liaechlin.   Town   Engr.     Noted   June   1. 

N.  J..  Fair  Maven-Thomas   Man^on  &   Son,   Monmouth   St 
^f^i^i^r^afi^'^^^^ll^ff^f^'co^^^Utirbing. 
Chailes  P.  Cross,  Borough  Clk.     Noted  Ma>    18. 

N.  J..  <;r„ot,vood-Contract   for   Bur[aci„g  with   bituminous 

side  Park,  Borough  Clk. 

X    ^..  NewarU-Lowest  bids  -eived  June  ^1  f  o^r^  pavin.  |): 
Dayton    St.,    (b)    CUtt   bt..    weie   d»    1  Construction     Co... 

^S'S.    ^-:55^:5^eJ:he^?g^st^?g  CO..    -^^^J^^^^i 

ark     $13  675.      Morris   R.   bheiiaici,    i^ii.v    J^-"bi- 

N.  J.,'  Newark-I.owest  bids  received  June  1  for  paying  (a 
Halstead  St.  from  South  Orange  Ave  to^^^astui  a  g  ^^  ^^^^ 
Willoughby  S^t.  '■■o"l,t'*'^^r?n Veauniont  PI.  'from  Montclair  to 
Malvern  to  «outh  St.,  (d)  f\f,'J>"i^"".\„n  st  to  I-'relinghuysen 
Verona  Ave.,  (e)  F'oste'-  St.  fu^m  Da>^ton  .t^.^^  ^^  Newark. 
Ave.,  were  as  follows  J",'f"«so79^(e)  $3,705;  Maher  &  Mc- 
(a)  $17,370,  (b)  313,336  (d)$S.07J,(e^  1^.'  .,,  ^-.^^  _ 
Nicholas.  Harrison,  (a)  ,|l;,v**'S- „ft'J.irc"ion  Co.,  Newark,  (b) 
Newark,    (a)    $17  646;   Northein   C<"f' uc    on  v.  Bitulithic 

!:^o^'"N\w'Si^-k^^(^^^  $'^!2(fl,;rc)  '|],4f9V    (d)     $8,174.     (e)     $3,880. 
Morris   R.   Sherrard.   City   Engr. 

N.  J..  Paterson-Contract  £ojP|vmgan^l  constructing 
|r$^^  r.r\,':'j^H.V^^l'^cty''^^if.  ^No^t^c^Feb.  24  and  June  1. 
"'  p\";r  BHagevine-Con^tract  for  g..cU^^^^ 
jSiT?^^EroT^'c^O.?'"4iri^a'?rin^gto^^"ll?-?.   Pittsburgh. 

L  «     .i—i..,— Contract    for    17.000    cu.ft.    concrete    pav- 

irig'^IwVrdelrio    I  "hN   B    SHRTNER   &   CO..    Manheim. 

,.e„n..    IM.nade.phi«-Conti^ct     for     grading     9th^S^^   from 
¥."sn^Ion°tJoS"Av"e..^Fhilade^'ph^^^^  14.450.      Chester   Al- 

bright.  City  Engr. 

r-^ntrnct  for  paving  Champlain  Ave. 
awriT"fto"S""l^"«mVELU  xV^i'llia^'msport.  at  $7,104.  H.  P. 
Shoemaker.   City   Engr. 

wKhlSltSn.  ,.t  Sl«.t»I.     Notea  Arr.  2,.  ^       „      . 

mmKT%  SlfE?;ke"?b«a'e';'B!d,'"'  ■E.'.lma<.a  0O=t.  1.3.000. 

Noted  May  11. 
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iiliout     32    ml.    of 
CO.,    lllnnliiKhMin. 


W.  Vn..  MountlMvlllr — ConimlBHionorH  of  MurHluill  ('oiiiily. 
MiiiiiiilNVllli'.  iiwiiiili'il  ciirKiai'l  rnr  lO.llOd  rii..\(l.  KUxUliK  <>ii 
M.  M.-.  Ik-ii  Hill  iiikI  t  ml  ImIiU  iiiivIiik  on  lii>KKH  Itiiii  l(<l.  (<> 
STItlMiKK  X-   SI'ltI\(!i;U.    I'.lilO   Main   St.,    \V  lioi'lliik'. 

\.  «'.,  Anhr^lll*'-  Cinitriict  for  li.L'OO-rt.  cotici'ctn  ciiil>  luiil 
uulti'i-  mill  .'I, mil  Mi|.vil.  I'oiicroto  Mldt-walkM  awunli-il  to  t  illl'".l';N- 
VIM.K  TIM'".  IM.,  liiocnvlll.',  S.  C.  f.  \).  Wiidilrll,  AhIicv1II<', 
KiiKl'. 

N.  v.,  Klui.<on— (OlIlclaD— CoiitiiKt  f 
Hiiiul-clny  roailH  awariU-il  to  \V.  <!.  llll.l. 
Ala.,    lit    JTr.L'    |i«M-    ml.      Notnl    Juih'    1. 

.■\ln..  Iln>  Mliu'Hf -- I'nmmlHHioiuTH  of  llalilwin  Count. v, 
Unv  .Miin'lli'  awanlril  rout racts  for  lmi>rovliiK  Trunk  l.liii' 
Itii:    frwMl    l.lltlr     Itivrr    l<i    <iulf    of    Mexico,    !t(l    ml..    iiH    LiIIowh: 

Soi-tlon.x    I    ami   i;,    I,.  C.    K  A  WIJNSi  )N,    l.uvorno,   at    $2li,ni)(i;   S 

tion  :t.  J.  (}.  HIJt>WN.  MoMtKomiMV.  at  $'JS,0IKI;  Socllon  4,  .1.  !•'. 
(iII>l>KNS,  (Irnilv,  at  $I.><,lll»0;  Sections  5  ami  fi,  JOIM'AN  .<• 
1'IlII.I.iII'S,  nothan,  at  $:i2,(inn.  .1.  M.  (iarrett,  Hay  MInette. 
I'oimly    lOnnr.      Noted    Apr.    IS  and    M:iy    2ri. 

MImh.,  Miifoii — (Ollloinn -- Contract  for  construcllnK  rock 
roads  uwaide.l  to  DWKNS  CONSTUl'CTH  )N  CO.,  Hrookwalor. 
Mas-v.  at  <;20.000.  Cum  K.  Hnuuer,  Columbus,  MISB.,  KnKf. 
Noted    May    2,1. 

I.n..  >•«•«•  Orlfnnn— (Omclnl) — Contract  for  13.4  ml.  of 
Kiavel  roads  In  Kosslor  Parish  awarded  to  TKXAS  C.RADINC 
CO..  Houston,  Tex.,  »r.3.07O.  \V.  K.  Atkinson,  State  HlKliway 
EnKi'.      Noted    Juno    1. 

Kv.  Krniikrort  -(Offlclal) — Contiact  for  1  ml.  of  iieu-  plUo 
In  Franklin  t'ouiitv  awarded  to  .lAMKS  MKiCINS,  at  $IO,OiM. 
R.    C.   Terrell.    Krankfort,   (\>inr.    lids.      Noted    May    25. 

Ky„  CiM'Oiivni*- — (Otnclal) — Contract  for  ft  ml.  macadam 
and  lUrt  loails  to  lie  constructed  undei-  Stale  pl.ins  awariled 
to  CKIOS.M'  ISKOS.,  Greenville,  at   about   $1S,0I)0.      Noted  Apr    fi. 

4>hl».  CU-voInnd—COtllcian— Contract  for  improving  a-id 
pavlmr  PUtsburub  Ave.  awarde<l  to  UIIOl.KY  liROS.,  SIS-A 
Arcade,  at  $IS,3t>fi.      Robert   Hoffman,  City  Kn^r.  Noted  May  2:>. 

01ili>.  Clrvrlnnd — (Offlclal) — Contract  for  ImjirovinK  and 
paviiiK  Holmes  Ave.  from  Kast  ir)2nd  St.  to  St.  Clair  Ave.  ami 
Kast  70th  St.  from  St.  Clair  Ave.  to  T-ake  Shore  &  Michigan 
Southern  Rv.  awarded  to  BALinVlN  BRO.S.  CO.,  5f.n  Hose 
HldR.,  at  $2.'!. ".SO.      Robert  HolTman,  City   Knur.      Noted   May   l.S. 

Ohio.  ('■>lniiil>UM — (Ollicial) — Contract  for  pradinpr,  draining 
and  macailiunizinn  Sciota  and  Parby  Rd.  in  Norwich  and 
Brown  TownKhii)s  awarded  to  W.  O.  JEWETT,  Worthington, 
at    $i;t;.0S7.      Noted    May    IS. 

Ohio,  nnvtoti — (OfTicial) — Contract  for  paving-  Main  St. 
from  5th  St.  to  River  Bridse  awarded  to  E.  RYAN,  SnrinKfleld, 
at  $92,010.  K.  O.  EichelberKer,  City  Engr.  Noted  Feb.  3  and 
June   1. 

Ohio,  nnvloii — Contract  for  pavinp  Germantown  St.  from 
Louie  to  Washington  St.  awarded  to  GETCER  &  FINK,  at 
Jl.l.itSS.      F.   O.    Eichelberprer,   City   Engi'.      Noted   May   IS. 

Ohio.  Deflnnce — (Offlclal) — Contract  for  Krading  and  ma- 
cadamizing Section  "'E"  of  Bryant-Ft.  Wayne  Rd..  known  as 
Rd  Improvement  No.  7,  awarded  to  CLEMMER  &  JOHNSON. 
Hicksville,   at   ?17,0S0.     Noted  May   25. 

Ohio,  Dolnwnrc — Contrjict  for  paving  South  Sandusky  St. 
awarded  to  I-AMBERT  BROS.  &  WIRT,  Delaware.  George  S. 
Irwin.  City   Engr.     Noted  May   25. 

Ohio,  (inlloii — Contract  for  paving  Grove  Ave.  awarded  to 
BROOKS  CONSTRUCTION  CO..  Ft.  Wayne,  Ind.,  at  $22,500. 
Noted   May    IS   and   25. 

Ohio,  I.iiiden  Heights — Contracts  for  paving  various  streets 
with  bituminous  macadam  and  brick  awarded  as  follows: 
GEORGE  (^.I'nc.KIj.  52  East  Fulton  St..  Columbus,  Aberdeen 
Ave  ■  KEEI>Y  I5ROS..  151S  Jackson  St..  Portsmouth.  Man- 
chester, Minnesota  and  Mvrtle  Ave.  R.  K.  Svhlafly,  1926  North 
4th  St.,   Columbus,   Engr.      Noted  May  11. 

Ohio.  Middletowii — Bids  were  received  for  improving  Lin- 
den. Edgewood  and  Arlington  Ave.  in  Arlington  Sq'.  with  con- 
crete from  Bigler  Bros.,  Franklin,  at  $11,6  1":  Arpp  &  Simpson 
Co.,  Middletown.  $12.S7G:  Strodtbeck  Bros.,  Middletown,  $12,322. 
W.'C.  Morrison,  City  Engr. 

Ohio.  Xew  Philadelphia — Contract  for  21  mi.  concrete  pav- 
ing in  Tuscarawas  County  awarded  to  W.  M.  ERODE,  New- 
comerstown,  at  $38,000.  E.  Stingel.  New  Philadelphia,  County 
Engr. 

Ol'io.  I'auldinie; — Commissioners  of  Paulding  County,  Pauld- 
ing av.a'-ded  contract  for  water  bound  macadam  paving  on 
Tenser  Klein  Pike  to  J.  S.  BLOSSER.  Cloverdale,  at  $10,- 
733. 

Ohio.  Paulding — Commissioners  of  Paulding  County,  Pauld- 
ing awarded  contract  for  water  bound  macadam  pavi"g  on 
Hea7lif  Pike  to  W.  E.  WILCOX  and  P.  HITE,  Belle  Center, 
at    $22,801. 

Ohio.  Paulding — Commissioners  of  Paulding  County,  Pnnld- 
ing  awa'ded  contract  for  5  mi.  of  road  work  on  Wabash 
Canal    Pike    to    JAMES    LYNN,    at    $27,132. 

Ohio,  Paulding — Commissioners  of  Paulding  County.  Pauld- 
ing awarded  contract  for  1  »/>  mi.  of  road  work  on  Haunen- 
kra'tt  Pike   to  C.   W.   BRY'AN,   Maumee,   at   $27,263. 

Ohio.  Steubenville — (Official) — Contract  for  paving  Spring 
Ave  with  brick  on  concrete  base  awarded  to  HARRY  M. 
B\fES  Steubenville,  at  $8,678.  J.  N.  Leech,  City  Engr. 
Noted   May    25. 

Ohio,  Toledo — Contract  for  paving  Austin  St.  from  Cherry 
tn  Lagra?ice  St  with  sheet  asphalt  awarded  to  H.  P. 
STREICHER  CO.,  319  Terminal  Bldg..  at  $15,299:  Delsey  Ave. 
from  East  Broadwav  to  Belt  St.  with  brick  to  HARRIS  & 
LAMSEY,  Nasby  Bldg..  at  $25,649.  H.  McKechnie,  City  Engr. 
Ohio,  AVooster — Contract  for  paving  South  Bever  St. 
awarded  to  MIDLAND  CONSTRUCTION  CO.,  at  $18,000.  A.  O. 
Gierow,  City  Engr.     Noted  Apr.   6. 

Ind.  Angola — (Official) — Contract  for  road  in  Pleasant 
Township  awarded  to  M.  B.  PUTNAM,  Angola,  at  $8,669.  F.  C. 
Dewey,  Angola.  County  Audr.     Noted  May  18. 


Ind..  lliMintlllf — (Olllclal) — Contract  for  loi'k  road  In  Roono 
ToVMihhlp  awarded  tn  MARTIN  *  MAUTI.N'.  EvaiiHvllle,  at 
$t.il2ii.      G.    H.    HiiHH,    Mo.>iivllle,   t.'ounty    Aurlr.      Noted   May    IS. 

Ind.,  4  olunihin  «H>  (Olllclal)— C.  W.  NORTH  &  CO.,  Co- 
liinilila  City,  awardi-d  contract  for  gravtd  and  Htono  roud  In 
WaHlilriKton  Township.  T.  A.  McLituKhlln,  Columbia  City, 
Ciniiity  Auilr.     Noted  May  IX. 

Ind..  tioMbcn  (Olllclal) — Contract  for  GoMhen-New  Paris 
lid.  iiihI  (ii)Mliin-l'"l.  Wayne  Rd.  In  .lackHOn  Townslil])  awarded 
to  liOoTII,  Clill'l';  .t  SI':iOMAN,  GoHheii,  at  $40,0i»(l  and  $7.9IM) 
leHpecllvelv,  A.  R.  Henienderfer,  Goshen,  County  Audr.  Noted 
.May    11    and    25. 

Ind.,  «;r«'«-ni«hurK — (Olllclal) — Contract  for  roadH  In  WuhIi- 
Ingloii  T.iwnshli)  awarded  to  WILLIAM  AVERY,  Wuldron, 
Inil.,    at    $s,(;25.      Iternard    Blankinan,    Engr.      Noti-d    May    25. 

Ind.,  ilnninioiid — Contr;ict  for  Imiirovlng  Webster  Ave. 
.iwaiiled    lo   DOWNEY  \-    I'ORTZ.      P.  J.  I-yons,   (!lly  Engr. 

Ind.,  Hartford  City— (O(Ilcial)— Contr:ict  for  roadH  In  Harri- 
son and  W.ishlngton  Townships  aw.-iriled  to  ALHIORT 
CI.AMiME,  Hartford  City,  at  $10,344.  J.  L.  McGcath,  Hartford 
City,  Ci>uiily  ,\udr.      Noted  May   11. 

Ind.,  lluntlngton--(OIIlci.il)— C(mtract  for  paving  Wllkcr- 
son  S(.  .inil  .illey  between  Warren  and  Guilford  St.  and  for 
sewer  ill  .lillerson  jiiul  Vine  St.  awar<led  to  P.  HIPSKLVD  & 
SO.NS,  lliinlinglon,  at  $7,052.  Paul  E.  Latchen,  City  ICngr. 
Noted  .Line    I. 

Ind.,  Huntington — (Official) — Contract  for  road  In  Polk 
Township  awarded  to  S.  H.  Palmer.  Huntington,  at  $12,500. 
o.    10.    lOviston,    Huntington,    County    Audr.      Noted    May    18. 

Ind.,  Huntington — C(intra<'t  for  paving  Court  St.  awarded 
lo    Illl'SKlND  &    .SON.      P.    E.    Latchen,   City    Engr. 

Ind..  IndlannpoIlM — Commissioners  of  Mailnn  County.  Indl- 
anapiilis.  awarded  <'iintra<t  for  Kline  Rd.  in  Center  To  vnshlp 
to    lOWlNG    SHIKLDS,    ( Ireencastle,    at   $38,989.      Noted    May    11. 

Ind.,  IndinnnpoIlN  Contiact  for  concrete  road  awarded  to 
lOWlNG  SHIELDS.  ( ;i<'encast le,  at  $53,300,  by  Commissioners 
of   Mari<in  County,    Indianapolis. 

Ind.,  Knox — (Official) — Contract  for  roads  In  Itallioad  and 
Oregon  Townships  awarded  to  CHARLES  KAIN.  Medaryville. 
and  DAVEY  &  HOMER,  Knox,  at  $6,720  and  $4,799,  respec- 
tively.    C.  Weninger,  Knox,  County  Audr.     Noted  May  11. 

Ind.,  Lehanon — (Official) — Contract  for  roads  In  Jefferson 
and  Washington  Townships  awarded  to  F.  1X)NG,  Lebanon, 
c;.    Goodwin,    Lebanon.    County    Audr.      Noted    May    11. 

Ind.,  Marion — (Official) — Contract  for  gravel  road  in  Fair- 
mount  Township  aw.iided  to  JOHN  A.  JONES,  Fairmount,  at 
$5,390.      M.  McRae,   Maiion,  Count.v  Audr. 

Ind.,  Martinsville — Commissioners  of  Morgan  County,  Mar- 
tinsville, awarded  condat't  for  resurfacing  Turkey  Neck  Hill 
with    stone   to   BLIINCK  &    VAN   ARSDALL. 

Ind.,  Monticello — (Official) — Contract  for  gravel  roads  in 
Prairie  Township  and  crushed  stone  roads  in  Union  Township 
awarded  to  J.  H.  DAY,  Monticello,  and  Glen  .Smith,  Flora,  at 
$12,000  and  $13,200.  respectively.  A.  G.  Fisher,  Monticello, 
County  Audr.      Noted  May  25. 

Ind.,  Munoie — Commissioners  Of  Delaware  County.  Muncie. 
awarded  contracts  for  road  work  as  follows:  J.  M.  SNYDER 
Co.,  Frankfort,  3  mi.  of  gravel  road  at  $7,800,  3  mi.  of  Pence 
Rd..  at  $9,400,  2V-  mi.  of  Kirklin  Rd.,  at  $7,140,  1/2  mi.  of  brick 
road  at  $10,500,  "2  mi.  of  Johnson  Rd.,  at  $43,495;  A.  P.  CO- 
HOE.   Frankfort,    2   mi.   of  Dow  Rd.,   at  $31,311. 

Ind.,  Newport — (Official) — Contract  for  4  Vo  mi.  of  paved 
road  in  Clinton  and  Helt  Townships  awarded  to  HEBER  & 
INGRAM.  Hillsdale,  at  $61,700.  R.  Slater,  Newport,  County 
Audr.      Noted  May   25. 

Ind.,  Plymouth — (Official) — Commissioners  of  Marshall 
County  awarded  contract  for  O.  J.  Semour  and  .John  Ruby 
Rd.  iii  Bourbon  Township  to  ARTHUR  W.  O'KEEFE,  Ply- 
mouth, at  $12,000  and  $15,700.  respectively:  Glen  Dilling- 
ham Rd.  in  same  township  to  THOMAS,  BENNETT  &  THOMAS. 
Mt.    Veiiion,    at    $6,200.     Noted    May    25. 

Ind.,  Portland — (Official) — County  awarded  contract  for 
crushed-stone  roads  in  Bear  Creek  Township  to  "WRIGHT  & 
GRAY,  at  $11,590.  John  Bonifas,  Portland,  County  Audr. 
Noted   May   25. 

Ind.,  Rensselaer — (Official) — Contract  for  stone  road  in 
Keener  Township  awarded  to  A.  S.  KEENE.  Wheatfield,  at 
$14  120  J.  P.  Hammond,  Rensselaer,  County  Audr.  Noted 
May   IS. 

Ind.,  Rockville — (Official) — Contract  for  gravel  road  in 
Liberty  Township  awarded  to  NORMAN  &  MAINWARING, 
Tangier,  at   $4,447.      Noted  May  11. 

Ind.,  Salem — (Official) — Contract  for  roads  in  Howard, 
.Tackson.  Washington  and  Pierce  Townships  awarded  to  L.  A. 
TEMPLE.  Pekin,  at  $6,350.  Frank  E.  Morris,  Salem,  County 
Audr.     Noted  May   18. 

Ind.,  Shelbvville — (Official) — Contract  for  crushed-stone 
road  in  Libertv  Township  awarded  to  C.  L.  REDDINGTON, 
Greensburg,  at  $12,715.  Frank  W.  Fagel,  Shelbyville,  County 
Audr.     Noted  May  IS. 

Ind.,  Valparaiso — (Official) — Contract  for  road  work  in 
Center  and  Portage  Townships  awarded  to  R.  DEMASS, 
Chestertown,  at  $8,300:  GREEN  &  COPLIN,  Valparaiso,  at 
$23,028;  GARY  CONSTRUCTION  CO.,  Gary,  at  $14,440.  C.  A. 
Blachly,    Valparaiso,    County    Audr.      Noted    May    18. 

Ind..  Valparaiso — (Official) — Contract  for  gravel  roads  in 
Union  and  Jackson  Township  awarded  to  GARY  CONSTRUC- 
TION CO.,  Gary,  at  $14,440,  and  GREEN  &  COPLIN.  Valparaiso, 
at  $5,378.  C.  A.  Blachly,  Valparaiso,  County  Audr.  Noted 
May  25. 

Ind,,  Warsaw — Contract  for  graveling  Ora-Anglin  Rd.  be- 
tween Scott  and  Jefferson  Townships,  Kosciusko  County, 
awarded  to  CONCRETE  CONSTRUCTION  CO.,  Nappanee,  at 
$16,000.      y.    D.    Mock,    Warsaw,    Audr.      Noted    May    11. 

Mieh.,  Grand  Rapid.s — Contract  for  paving  Hall  St.  from 
Division  to  Madison  Ave.,  S.  E..  and  Garfield  Ave.,  N.  W..  from 
"Walker  Ave.  to  Leonard  St.  awarded  to  D.  W.  BOTES,  at 
$14,921    and    $6,151,    respectively.      W.    S.    Moore,    City    Engr. 
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Mich.,  IIiiilHon — Elyria  Construction  Co.,  Elvria,  submitted 
lowest  l)i(l  for  resuifacintr  Maple  (Jrove  Ave. 'and  Main  and 
Grove  St.  (i.  Cliampe,  Toledo,  Kn^r.  Noted  Ai)r.  20  and 
May    4. 

.Mieh.,  ItiiinHey — County  awarded  contract  for  Lake  Super- 
ior  Kd.   to   HARJU  &  SAARI,   at   $9,7(10. 

III.,  ilartoiivillf — Contract  for  1'4  mi.  of  paving  awarded  to 
CANTKIiliUUY    liUOS.,    I'eoria,   at   $20,000. 

III.,  IllooiiiliiKtoii — City  awarded  contract  for  sidewalks  to 
CEOUUl':     W.     HANSAU.       E.     H.     Packard,     City     Ensr. 

III.,  KviinNton — Bids  were  received  May  15  for  approxl- 
ni.itely  45,000  SQ.yd.  lirick  pavement,  24,000  sq.yd.  bituminous 
macadam  and  2,750  lin.ft.  of  6-in.  c.-i.  water  main  as  follows: 
H.  G.  Goelitz,  Oak  I'ark,  $102,551;  M.  Foley  Co.,  Evanston, 
$104,13.3;  Contracting  and  Material  Co.,  10  South  La  Salle  St., 
Chicago,  $10fi,715.     Noted  May  11. 

III.,  .lollet — Contiact  for  i)avinp:  West  Cass  St.  with  as- 
phalt awarded  to  R.  F.  CONWAY  &  CO.,  Chicago,  at  $1.20  per 
S(i.yd.,  East  Cass  St.  to  EMBANKMENT  CO.,  at  $1.84  per 
sq.yd.      C.    I).    O'Callahan,    City    Engr.      Noted    Dec.    16. 

111.,  .I»ll<>« — Contract  for  i)avinK  Columbia  St.  with  brick 
awarded  to  EMBANKMENT  CO.,  at  $1.81  per  sq.vd.  C.  D.  O'- 
Callahan, City   Engr. 

III.,  I.awrenoevtile — Contract  for  curbing,  Kuttering  and 
paving  with  concrete  or  brick  about  15  or  20  blocks  awarded 
to    CONNER    &    ROBINSON.       R.    J.    BENEFIEL,     Engr. 

III.,  iMatton — Commissioners  of  Coles  County  awarded  con- 
tract for  Section  1  of  hard  roads  in  Mattoon  Township  to  C. 
A.  MICHAELS,  800  South  16th  St.,  Section  2  to  JAMES  & 
THORNTON.  H.  E.  Shinn,  Charleston,  Countv  Supt.  of  High- 
ways.     Noted    Mar.    16. 

III.,  Peru — Trompeter  &  Son,  I'eru,  at  $53,000,  awarded  con- 
tract  for  1 '/i    mi.   brick  paving. 

III.,  Princeton — Contract  for  paving  Elm,  Church  and  Main 
St.  and  Park  Ave.  awarded  to  JOHN  CHERRY,  Jackson- 
ville,   at   $77,040.      Note<l    Mar.    9   and   June   8. 

III..  SprlnKHelil — (Official) — State  Highway  Commission 
awarded  contracts  for  road  work  as  follows:  ANTON  m^DEK, 
North  Chicago,  Lake  Countv,  concrete.  Section  "B",  $12,506, 
Section  "C",  $4,681;  AJAX  CONSTRITCTION  AND  ENGINEER- 
ING CO.,  Garv,  Tnd.,  Maishall  Countv,  oiled  earth,  $11,291; 
E.  A.  LORD  CONSTRUCTION  CO.,  INC.,  Monmouth,  Warren 
County,  brick.  Section  "C",  $4,877.  William  W.  Marr,  Spring- 
field,  State   Highway   Engr.     Noted    May   18. 

III.,  SprinKfielil — (Oflicial) — State  Highway  Commission 
awarded  contracts  for  load  work  in  various  counties  as  fol- 
lows: HANNAN  McDonald  CO.,  Ashland  Blk.,  Chicago, 
Christian  County,  oiled  earth.  Section  "A",  $8,146;  W.  T. 
BLAND,  Cairo,  Alexander  Cnuntv,  gravel.  Section  "B",  $18,- 
114;  B.  F.  HARRISON,  Docatur,  Macon  Countv,  oiled  earth. 
Section  "A",  $27,120;  CAMERON.  JOYCE  &  CO.,  "Keokuk,  Iowa, 
Ford  County,  gravel.  Section  "B",  $16,177.  William  W.  Marr, 
Springfield,   State   Highway   Engr. 

Wis.,  MadiNon — fOfflcial) — Contract  for  6,000  sq.yd.  creo- 
sote block  i)aving  awarded  to  JOHN  R.  CULLIMAN,  "Madison, 
Wis.,   at  $15,800.      E.   E.   Parker,   City   Engr.     Noted   June   1. 

■\Vl8.,  Neenah — (Official) — Contract  for  grading  and  pav- 
ing Nicolet  Ave.  awarded  to  MINER  CONSTRUCTKJN  CO., 
Richland  Center,  at  $23,796.  A.  E.  McMahon,  City  Engr. 
Noted  Apr.   27  and  May  25. 

Wis.,  Superior — John  Diffor,  at  $4,716,  submitted  lowest 
bid  for  paving  21st  with  crushed  rock  and  at  $6,029,  for  24th 
St.      E.    B.    Banks,    City   Engr.      Noted   May    11. 

AVls.,  Superior — (Contract  for  paving  Central  Ave.  awarded 
to  PALMER  CONSTRUCTION  CO.,  at  $12,936.  E.  B.  Banks, 
City   Engr.      Noted   Jan.   20. 

Iowa,  Boone — Contract  for  grading  various  roads  award- 
ed to  P.   E.   SHUGART,   at   $20,000. 

Iowa,  HurlinKton — Commissioners  of  Des  Moines  County, 
Burlington,  awarded  contract  for  13,800  cu.vd.  grading  to  J. 
GRIM,    Wapello. 

Iowa,  Cedar  KapldK — (Official) — Contract  for  about  14,500 
lin.ft.  curbing  and  guttering  awarded  to  FORD  PAVING  CO.. 
Cedar  Rai>ids,  at  50c.  per  cu.ft.  T.  F.  McCauley,  City  Engr. 
Noted  June  1. 

Iowa,  Des  Moines — Contract  for  paving  various  streets  of 
city  awarded  to  WILLIAM  HORRABIN,  Iowa  City,  at  $1.99 
per    sq.yd.      Karl    Kastberg,    City    Engr. 

Iowa,  JefVerxon — Contract  foi-  42  blocks  of  paving  award- 
ed to  FORD  PAVING  CO..  Cedar  Rapids.  E.  F.  Raver,  City 
Clk.      Noted   Apr.    6. 

Iowa.  Knoxvllle — (Official) — Contract  for  about  2  mi.  of 
street  paving  awarded  to  JAMES  HORRABIN  &  CO..  Des 
Moines,  at  $36,544.  M.  G.  Hall,  Centerville,  Consult.  Engr. 
Noted   May   18  and  June  1. 

Minn.,  Duluth — Contract  for  paving  1st  St.  with  brick 
awarded  to  ROGERS  &  McLEAN,  4-22  Lyceum  Bldg.,  at  $63,257. 
L.   Ayers,   City   Engr. 

Minn.,  Duluth — Bids  were  received  for  paving  20th  Ave. 
from  A.  A.  T'.odin  &  Son,  at  $8,950,  for  one  course  concrete, 
and  D.  H.  Clough  &  Co.,  at  $9,028,  for  McGilvray  non-skid 
pavement.      L.    A\ers,    City    Engr.      Noted    June    1. 

Minn.,  Minneapolis — (Official) — City  will  construct  artificial 
stone  sidewalks  on  various  streets  by  day  labor,  F.  W.  Cap- 
pelin.  City  Engr.     June   1. 

Minn.,  Pine  City — Contract  for  improving  State  Roads  Nos. 
1,  2  and  3  awarded  to  PAUL  PERKINS,  HENRY  KUHLMAN 
and    HENRY   SCHENROCK. 

Minn.,  St.  Paul — Bids  were  received  May  15  for  furnishing 
100,000  more  or  less  paving  blocks  from  Barber  Asphalt  Co..  7 
South  Dearborn  St.,  at  $19,500.  and  Purington  I'aving  Brick 
Co.,  Galesburg,  111.,  at  $21,500.    Oscar  Claussen,  City  Engr. 


Can.,  AtohlMon — Contract  for  concrete  paving  on  Cemetery 
Rd.  awarded  to  THOMAS  BEATTIE,  Atchison,  at  $11,868. 
S.   K.   McCreary,    Engr. 

Kan.,  Kmporla — Security  Paving  Co.,  Orear-Leslie  Bldg., 
Kansas  f:ity,  at  $15,075,  submitted  lowest  bid  for  asphalt 
paving.      .M.    Brown,   City  Engr. 

Kan.,  HutehinNon — Contract  for  6  mi.  of  cement  sidewalks 
awarded  to  ItARICK  BROS.,  713  South  Main  St.,  at  6.75c. 
per  ft. 

Kan.,  Salinn — Contract  for  21,731  yd.  vertical  fiber  brick 
paving  awarded  to  A.  R.  YOUNG  &  CO..  Lawrence,  at  $1.92  per 
yd.      P.   G.   Wakonhut,   City    Engr. 

Kan..  Wlrblta — Contract  for  paving  English  St.  with  brick 
awarded  to  WILLISTON  CONSTRUCTION  CO..  B.  Wells,  City 
Engr. 

.\eb.,  Oninlia — Contract  for  grading  47th  Ave.  from  Cun- 
ing  to  Lafayette  St.  awarded  to  WILLIAMS  &  .SON.S,  3925 
South    2Ith    St.,    Omaha.      J.   A.    Bruce,    City    Engr. 

Mont.,  BIllinKN — Board  of  Oommissioners  of  Yellowstone 
County.  Billings,  awarded  contract  for  grading,  construction 
of  drainage  works  and  hard  surfacing  approximately  47  mi. 
of  highway  to  C.  H.  GRIOE.X.  Spokane,  Wash.,  at  $167,- 
009.      Noted   Apr.   20  and   May    25. 

Mont..  IlilllneH — (Official) — Contract  for  about  10,000  sq.yd. 
gravel  bitulithic  paving  in  Improvement  District  No.  140 
awarded  to  PRANK  SAVARESY,  Billings,  at  $31,739.  E.  M. 
Sneckenberger.   City    Engr.      Noted   June   1. 

.Mo..  KiinNaN  City — Contract  for  grading  and  macadamizing 
4  mi.  of  Duck  Rd.  between  Grandview  and  Martin  City  awarded 
to   DAVIDSON   CO.WSTRUCTION   CO.,    Independence,   at   $36,650. 

Mo..  Sedalla — (Official) — Contract  for  grading,  curbing  and 
paving  4th  St.  from  Engineer  to  Emmet  St.,  awarded  to  L. 
CARPENTER,  Sedalia,  at  $1.09%  per  sq.yd.  for  concrete  pav- 
ing.     F.    T.    Leaming,    City    Engr.      Noted    May    25. 

Tex..  .Alpine — Contract  for  3  mi.  of  cement  sidewalks 
awarded  to  TRI-STATE  CONCRETE  CO.,  El  Paso.  Noted 
May   25. 

Te.x.,  Kl  I»aso — Contract  for  paving  North  Stanton  St.  from 
Rio  Grande  to  Blacker  St.  awarded  to  EL  PASO  BITULITHIC 
c;0.,  El  I'aso.  George  Espy,  City  Engr.  Noted  Feb.  17  and 
June  1. 

Tex..  (JalveMton — Contract  for  curbing,  guttering  and  cop- 
ing in  Menard  Park  awarded  to  T.  PARSON.S,  at  $4,314.  A. 
T.    Dickey,    City    Engr. 

Tex.,  Tiniiwon — Contract  for  constructing  cement  side- 
walks awarded  to  E.  E.  BLESSING,  Sulphur  Springs.  About 
$10,000  available   for   work.      H.    E.   Elrod,    Dallas,    Engr. 

Colo..  Ft.  CoilinN — Contract  for  1.805  sq.vd.  brick  paving 
and  20,838  sq.yd.  one  course  reinforced  concrete  paving  award- 
ed to  FRED  ROBERTS  CONSTRUCTION  CO..  Denver,  at 
$28,239.      P.   P.   Gaeder,   City   Engr. 

Idaho.  Idaho  FallH — City  awarded  contract  for  5  mi.  of  con- 
crete .sidewalks  to  C.  H.  HELMER,  Idaho  Palls,  at  $23,611. 
Noted   Apr.    13. 

Idaho.  Oroiino — Contract  for  4  blocks  of  concrete  pav- 
ing on  Johnson  Ave.  awarded  to  C.  M.  PAYNE,  Spokane, 
Wash.,    at    $10,908.      Noted    Apr.    20. 

Utah,  Oicden — Contract  for  paving  26th  .St.  awarded  to 
J.  P.  O'NEIL  CONSTRUCTION  CO.,  at  $29,657.  J.  M.  Tracy, 
City   Engr.      Noted   Apr.    13. 

Ariz.,  Clifton — Press  reports  state  highwav  will  be  con- 
structed between  Clifton  and  Solomon ville,  29  mi.  Work  will 
be  done  by  day  latior  under  State  Aid.  Estimated  cost,  $160,- 
000.       L.     Cobb.     Ph(jenix,     State     Engr.       Noted     Apr.     27. 

AVuNh.,    Dayton — Contract     for    subgrading    and    graveling 

Permanent     Highway     No.     2-.\     with     crushed     creek     gravel 
awarded  to  H.  L.  WILSON  CO..  AValla  Walla. 

Wanh..  Kverett — Contract  for  constructing  Permanent 
Highway  No.  8  awarded  to  O.  H.  GUNTHUS,  at  $15,987. 

WaNh.,  Rnxoo — Commissioners  of  Franklin  Countv,  Rasco, 
awarded  contract  for  4  mi.  of  Permanent  Highway  at  Kahlo- 
tus  to   W.    H.   MURMADE,    Prosser,   at   $17,000. 

>Vn.«Ii.,  Spokane — Contract  for  paving  Grand  Blvd.  with 
Spokane  bituminous  No.  2  awarded  to  STANDARD  ASPHALT 
PAVING    CO.,    Spokane,   at    $31,046. 

Waxh,,  Sultan — Conff-act  for  7.500  sq.yd.  pavement  on  Main 
St.  awaided  to  M.  S.  TEMPLETON,  at  $22,269.  Noted  Apr.  13 
and  May  25. 

Ore.,  Monnitiutli — Contract  for  concrete  paving  awarded 
to    DENNIS   CONSTRUCTION   CO.,    Portland,    at    $9,102. 

Ore..  Portland — Contract  for  paving  Gresham-Fairview^ 
Highway  awarded  to  WARREN  CON.STRUCTION  CO.,  Port- 
land, at   $30,193.      Noted   Mar.   2. 

Calif..  Buker.sfleld — Contract  for  improving  streets  west  of 
Chester  .\ve.  in  Street  District  No.  27  awarded  to  F.  W.  NIGH- 
BERT,  at  $4,500.     R.  B.  Ray,  City  Engr. 

Calif..  Fairfield — Contract  for  paving  various  streets  of  the 
city  with  concrete  coveied  with  2  coats  of  asphalt,  awarded 
to  W.  A.   DONTENVILLE,   Carmel,   at  $46,671.     Noted    May   11. 

Calif..  Hernioxa  Beach — Contract  for  improving  8th  St. 
awarded  to  CALIFORNIA-ARIZONA  CON.STRUCTION  CO., 
1700  East  Washington  St.,  Los  Angeles,  at  $17,824. 

Calif..  Redondo  Bench — Contract  for  improving  Opal  and 
other  streets  awarded  to  HIGHWAY  CONSTRUCTION  CO., 
San   Bernardino,   at   $24,000.      Noted   June   8. 

Calif.,  Redwood  City — (Official) — Contract  for  construct- 
ing portion  of  Mission  Hd.  awarded  to  RANSOM-CRUMMY 
CO..  1st  Savings  Bank  Bldg..  Oakland,  at  $7,930.  James  V. 
Newman,    Engr.      Noted   May    25. 

Calif.,  Sacramento — City  awarded  contract  for  improving 
?,:ua  St  to  CLARK  &  HENEREV  CON.STRUCTION  CO..  Ochs- 
ner  Bldg..  22nd  St.  to  A.  J.  DE  ROZ.\,  U  St.  to  McGILLIVRAY 
CONSTRUCTION  CO.,  Nicolaus  Bldg.     F.  C.  Miller,  City  Engr. 
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riilir.,  MKTiiiiifiilii  Mi'iillllviiiv  CiiiiHli  ui'l  Ion  Co.,  N'li'oliuiH 
!llil»«..  at  Jiiliia  |M'i'  Hi|.ri.,  Hiiliinllli'il  liiwi'Mt  lilil  for  piivliiK 
ItlVKi'xIilc    Kil.    with    itHplmlt    on    i-cniii  <'!<•    Ihimi-.      NoIciI    .Itiiii'    I. 

<'nllf..  Nun  Jour — Contnict  for  liiiiirovliiK  llli  SI.  awiii'iloil 
lo  UANSOMK-CIUMMKY  CO.,  KIrBt  SiivIiikh  lliink  HIdK.,  Oak- 
laiiil. 

Ciilir.,  A\  lllowbruok— Contrni-t  for  roail  Improvonipnl  In 
Koail  liniMov.ni.nt  Klxlrli't  No.  X(!  award.'. I  lo  KIli;i)  IIOKF- 
M.\.N.    l.oiiK    ll.'ach,    al    <;;i:t,1S&.      Nolfd    May    llfi. 

Out.,  OlliMvii'  (Olllflal)  -Contrail  for  liirvia  pavi-inont  on 
KiiUHfll  Aviv  awanli'.l  lo  1{.  A.  MoUUlSoN,  dllawa.  IOhII- 
nial.'il   rout.   J'.MMHi.      |.'.   C.    AHkwIlh.   City    i;nKr.      Noted   May   LT.. 

<>n«..  SI.  «'tillinrlnca-  CItv  award.-d  cont  laits  for  (•.)MHlnn'l- 
liiK'  .on.r.'t.-  .•.|.l..walkN  diirInK  v.-ar  to  MINCIJOV  .v:-  UY.MKU 
and  .1  C  M.NA.MAIJA;  pavlnn  Thonian  St.  with  hlHilUhlc  to 
WAIUUCN  MI'l'lMINorS  l-AVINC  CO.  OK  ONTARIO.  I/l'l)., 
.MiKlnnon    HIdK.,   Toronto.      \V.    I'.    Near.    Kim'r.      Notoil    Apr.    ti. 

Oiil.,  'I'airoiifo- -Contract  for  i>avlim'  l..a\VH  St.  an. I  Vernon 
and  Woodsl.l..  Ave.  wllli  a.-iplialt  awanleil  to  KAIIHKK  I'AV- 
INC.  CO.  L'liil  lOaNlern  .\vi-..  at  JlMLTi,  $:t,!li;s  an. I  JS.H^.^i,  renpuc- 
tlvely.      K.    C.    Harris,    WU.m.   Conir. 

Out.,  Toroiitti  Contrncl  for  pavInK  Weston  11. 1.  from  soulli 
Kide  of  Kav.Mipi'rt  Kil.  to  St.  Clair  .\v<-.  awarde.l  t.>  UA.M- 
SAY  CoNTItACTINC.  CO.,  3!l  Indian  ltd.  Crescent,  at  JT.OIw. 
U.    C.     Harris,    Wks.    Coiiir. 

.\ltn..  I'ldinoiiton — Contract  for  paving  varlou.s  streets  .if 
citv  awai.li'.l  li>  CltoWN  PAVINC,  CO..  lOdnionton.  Ksti- 
nialod   cost,    $150,(100.      A.    Haddow,    City    IOmk"'. 

INDUSTRIAL  WORKS 
Proposed  Work 

MnHH..  noMtoii — IMans  heinn'  i)rei>arcd  for  S-story  ware- 
house   f.ir    Armour   \.-    Co..     lH    Commercial    St. 

M11H.N.,  lloNton- -  Qnincv  Market  Cold  Storage  and  Warehouse 
Co.  pl:ms  !i-.-<tory  cold-storane  plant  at  T  wharf. 

MiiNM.,  North  ViliiinN — .N'orth  Adams  Industrial  Co.  plans 
addition   to   fa.'lory. 

MnNM.,  iMttMlieUI— Kinney  Worsted  Yarn  Co.  plans  to  build 
factory   at    rittslield.      Kstiniated    cost,    $80,000. 

MiiMN..  \\  orcostor — Worcester  launch  Car  Co..  Franklin  St., 
plans   to   build    1-story,   C2xnfi-ft.    factory. 

Cuiiii..  llri(lK<'l><>rt — (Otiicial) — Bids  will  be  received  until 
noon,  .June  21.  extension  of  date  fi-.xii  June  17,  by  Koar.l  of 
Contract  and  Supply,  Bridpeport,  for  municipal  ice  and  stoiaKC 
buildiuK!^,  inclusive  of  insulation  and  elevator,  and  for  e.iuip- 
ment  for  municipal  ice-makiiiK  and  cold-storag^e  plant.  (See 
adv.   issue  June   S).      Noted   Mar.   23. 

roiin.i  >e«-  llritnin — I'lans  beinpr  prepared  for  addition  to 
plant  .>f  North  iV-  Ju.l.l  Manufacturing  Co.  John  A.  Steven.s. 
8   Merriniac   St..   Kowell.   Mass.,    iinsr.      Noted   May   25. 

N.  Y..  Greenwieli — Philip  Hand  i*t  Co.  plans  6-story  addition 
to  plant  at  Greenwich  and  West  12th  St. 

N.  Y.,  Jninr.stu\vn — Plans  being  prepared  by  F.  Bates  Wil- 
son, Arch.,  Barrett  Blk.,  for  2-story.  S0xl20-ft.  garage  and 
bowling  alleys  for  A.  O.  Johnson,  South  Main  St.,  and  Elmer 
Giflford,  R.  P.   D.  No.  77.     Estimated  cost.   $20,000. 

N.  Y.,  >ie«-  York — (Borough  of  Brooklyn) — I?rooklyn  Edi- 
son Electric  Illuminating  Co.  plans  addition  to  plant  at 
Pearl  and  Willoughby  St.     Estimated  cost,  $1,000,000. 

N.  Y„  »»v  York — (Borough  of  Brooklyn) — Plans  prepared 
bv  William  Higginson.  Arch.,  21  I'ark  Row,  Manhattan,  for  1- 
and  6-storv,  lOOxlOO-ft.  warehouse  at  North  11th  and  Berry 
St.  for  McKesson  &  Bobbins,  91  Fulton  St.,  Manhattan.  Esti- 
mated   cost,    $90,000.      Noted    May    IS. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Plans  prepared 
bv  A.  B.  Hinsdale,  Arch.,  510  12th  Ave.,  for  2-storv,  25x85-ft. 
factory  on  19th  St.  near  3rd  Ave.  for  F.  Pietbe,  656  3rd  Ave. 
Estimated    cost.    $12,000. 

N.  Y„  Xew  York — (Borough  of  Brooklyn) — Plans  prepared 
bv  A.  D.  Hinsdale,  Arch..  510  12th  Ave.,  for  2-story  storage 
building   for   F.   Titge,    656   3rd   Ave.      Estimated    cost,    $12,000. 

N.  Y„  New  York — (Borough  of  Brooklyn) — Thomas  F. 
White  Co.,  2  Rector  St.,  Manhattan,  contemplates  recon- 
structing fertilizer  factory  at  Barren  Island. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Plans  pre- 
pared for  factory  for  Philip  and  Lewis  Brenner,  60  Division  St. 
Estimated   cost,    $12,000.      Otto   Reissmann,    147    4th   Ave.,   Arch. 

N.  Y.,  \ew  York — (Borough  of  Queens) — Plans  being  pre- 
pared by  Foster  &  Gade.  Arch.,  15  West  38th  St.,  Manhattan, 
for  remodeling  5-story  factory  at  317  Hamilton  St..  Long 
Island  City,  for  Loft  Candy  Co.,  Broome  and  Center  St.,  Man- 
hattan. 

N.  Y.,  New  York — (Borough  of  Queens) — Plans  being  pre- 
pared bv  Albert  Kahn  and  Ernest  Wilby,  Assoc.  Archs.,  5S 
Lafayette  Blvd..  Detroit.  Mich.,  for  S-story  addition  to  service 
station  of  Packard  Motor  Car  Co.,  Broadway  and  61st  St., 
Manhattan. 

IV.  Y'.,  Boehe.«iter — National  Biscuit  Co.  plans  to  build  fac- 
tory on  Oak  St.     Estimated  cost,  $13,000. 

X.  Y.,  Roohe.ster — Stecher  I^ithograph  Co.  plans  addition  to 
plant  at   201  North   Goodman  St.     Estimated   cost,    $20,000. 

N.  Y".,  Syo.s.set — Plans  being  prepared  by  Delano  &  Aldrich. 
Arch..  4  East  39th  St.,  New  York,  for  2-story  garage  for 
James  A.   Burden. 

N.  J.,  East  Rutherford — (Rutherford  post  office) — Fuchs  .& 
Lang  Manufacturing  Co.  plans  addition  to  plant  on  Central 
Ave. 

N.  Y.,  Jer.sey  City — North  American  Copper  Co..  52  Vander- 
bilt  Ave..  New  York,  N.  Y..  purchased  site  on  Newark  Meadows 
near  Jersey  City  and  plans  to  build  plant. 

N.  J.,  Newark — Lux  Manufacturing  Co.,  Hoboken,  contem- 
plates building  plant  at   Newark. 

IV.  J„  Newark — Plans  being  prepared  by  F.  H.  Kroenigs- 
berger.  Arch..  665  Broad  St..  for  2-story.  20xl50-ft.  factory 
for  National  Pneumatic  Action  Co.  Estimated  cost,  $12,000. 
E.   G.   Anderson,   556  West   22d  St..  New  York.   N.  Y.,   Pres. 


\.  J.,  New  llriiiiNwIek — I'laUM  bclMg  pripiiri'.l  hy  \V.  II. 
Conover,  IM  Llli.-rly  St.,  Ni'W  Y.irk,  N.  Y.,  for  3-Htorv,  40x104- 
fl.  relnforii-.l-con.-reti-  uurag.-  al  Albanv  St.  and  Spi'lnx  Alley 
for   10.    .M.iunt,    l':ngllHhtowii.      l':Htlniati-.l   cohI,    $15,000. 

IM.  .1.,  I'litemoii  -  InilUHlrlal  Paint  W.irkH  plans  3-Mtory  fac- 
tory   at     I'.il.rson.       Ms!  Inial.-.l     i-oHl,     $30,000. 

N.  .1.,  I'liiliillelil  I'laiiH  prepared  f.ir  plant  for  J.  IC.  Dunn, 
.•are  of  Sitr^i'm  llros.,  .^oniervllle,  to  be  occupied  by  American 
Motor  Co.,  140  Br.>a.lway,  New  York,  N.  Y.  EHtlmut.Ml  coHt, 
$40,000. 

IV.  .1.,  I*lnlnllelil  -AValtor  Scott  &  Co.  cnntemplateH  build- 
ing ii.lillllon  to  plant  on  South  Ave.  Walter  C.  Scott.  41H  EaMl 
l-'iimt    SI  .    I'riH. 

N.  .1.,  'I'reiiiley  l*aln<  —  (CirnHselll  i)OHt  o(Ilce)--PlanH  bcInK 
preimre.l  for  1 -story,  81x250-ft.  factory  for  Amino-PhoH  Cor- 
poration, 200  5th  Ave.,  New  York.  N.  Y.  lOHtlnmtird  cost,  $30,- 
000. 

renn..     llliilrMvllle-  Brown     Packing    Co.     plans     to    rebuild 

plant    r.c.n(l.\    ilcsliDye.i    by    tire. 

I'eiiii.,   Iliiller     liuller  Wholesale  Grocery  Co.   contemplates 

building    wai.'h.iuse. 

I'eiiii.,   I'hilaileliihin — Contract   will  soon  be  awarded   for  2- 

story  shop  .Hid  gar;ig<-  for  A.  G.  Fisher.  4947  Falrmount  Ave. 
ICsllmale.l    cost.    $40,0.111. 

I'enn.,  I'hlliiilel|>hla~- Contract  will  s.ion  be  iiwarded  for  4- 
sl..i\-.  59xl00-ft.  reinforceil-oncrcle  facl.irv  at  Wavne  Junc- 
tion   for   [..eeils   &    Northrup,    4901    Sleton   St.      Notoil    .May    11. 

I'enn.,  I'hllailfliihla — lOmiM'son  Motor  Car  Manufacturing 
Corporation    plans    lo   build   plant.      Estimated   cost.   $10,000,000. 

renn.,  IMttNhurKh — Bids  will  be  received  about  June  16  for 
5-story,  60x100- ft.  factory  and  warehouse  for  National  Casket 
Co.  Estimated  cost.  $60,000.  W.  S.  Hamilton,  2216  Oliver 
Bldg.,   Pres.      Noted   Apr.   20. 

I'enn.,  I'lttNhurKh — Plans  being  prepared  for  50xl45-ft. 
gaiage  for  Pennsylvania  R.R.  A.  C.  Shand,  Philadelphia,  Ch. 
Engr. 

I'enn.,  ItenilInK- — Plans  being  prepared  for  1 -story  addition 
to  i)lant  of  Reading  Steel  Castings  Co.  J.  T.  Moore,  Lafayette 
St..    I'res.      Not.d    May    4. 

Mil.,  llaItimore--Air  Reduction  Co.,  50  Broad  St.,  New  York, 
N.   Y.,   plans   to   build   plant   at    I'.altimore. 

Mil.,  llaltiniore — Plans  being  i)rei)ared  by  John  Freund,  Jr., 
Arch.,  11  East  Lexington  St.,  for  warehouse  at  Caroline  and 
Fleet  St.  for  George  Hariyman  &  Bros.,  Spring  and  Fleet 
St. 

Md.,  llaltiniore — Plans  being  prepared  by  John  Freund,  Jr., 
Arch.,  11  ICast  Lexington  St.,  for  3-story  bakery  at  644  West 
Lexington  .St.   for  E.  H.  Koester. 

Md.,  C'ohill — (Hancock  post  office) — Toaoloway  Orchard  Co. 
contemplates    building    cold    stoi-age    plant. 

.Md.,  Hawerstown — Plans  being  prepared  for  factory  for  P. 
Taylor  and  William  Wingert,  81  West  Washington  St.  Esti- 
mated cost,   $100,000. 

D.  C,  >VnNhiiiK'ton — Plans  prepared  by  A.  P.  Clark,  Arch., 
14th  St.,  N.  W.,  for  2-story  addition  to  garage  of  C.  Henrlch, 
25th   and    E   St..    N.   W.      Estimated   cost.    $15,000. 

AV.  Va.,  Cameron — Homer  W.  Case,  West  Brownsville, 
Penn.,  interested  in  plan  to  liuild  glass  factory  at  Cameron. 

N.  C,  A.she-»1Ile — J.  D.  Earle  Deed  Co.  plans  to  build  ware- 
house at  Asheville. 

N.  C,  Ked  Springs — Flora  Macdonald  College  plans  re- 
frigerating   plant. 

Ga.,  Brunswick — Brunswick  Cooperage  Works  ])lans  to 
improve  and   enlarge  plant. 

iia.,  Moultrie — Chamber  of  Commerce  will  appoint  com- 
mittee to  organize  company  to  build  packing  plant.  Esti- 
mated   cost,    $100,000. 

Fla..  Jaeksonville — Freeport  &  Mexican  Fuel  Oil  Corpora- 
tion  plans  oil  storage  plant   at  Jacksonville. 

Ala.,  Spooari — Alabama  Portland  Cement  and  Lime  Co. 
plans  to  lebuild  plant.  Estimated  cost,  $600,000.  T.  M.  Wingo, 
El   Paso,   Tex.,   Secy,   and   Treas. 

Miss.,  Gult'port — Edward  Hines  Lumber  Co.,  Chicago,  111., 
plans  sawmill  at  Gulfport. 

lia.,  Plaquemine — W.  A.  Holloway  interested  in  organiza- 
tion of  company  to  build  sugar  refinery.  Estimated  cost, 
$100,000. 

Tenn.,  Chattanooga — Signal  Knitting  Co.  plans  to  build 
factory   at   Chattanooga. 

Tenn.,  Knoxville — Tennessee  Oil  and  Varnish  Co.  plans  to 
enlarge    plant    at  -Knoxville. 

Ky.,  Lexing^ton — Van  Deren  Hardware  Co.  plans  5-story, 
lOOxllO-ft.  warehouse. 

Ky.,  Padueah — Plans  being  prepared  for  factory  for  Pad- 
ucah  Auto  and  Manufacturing  Co.  H.  J.  Jennings,  inter- 
ested. 

Ohio,  .Vkron — Plans  being  prepared  for  additions  to  plant 
of    Firestone    Rubber    Co.    at    Akron. 

Ohio,  .\kron — Plans  being  prepared  for  additions  to  plant 
of  Goodyear  Tire  and   Rubber  Co.      Noted   May   4. 

Ohio,  Bueyrus — Plans  being  prepared  for  100x200-ft.  addi- 
tion  to  plant   of  Summer   Motor  Car  Co. 

Ohio,  Cleveland — Cleveland  Electric  Illuminating  Co.  plans 
addition  to  plant  at  2274  Canal  Rd.,  S.  E.  Estimated  cost, 
$20,000. 

Ohio,  Cleveland — Lederer  Furniture  Co.,  Rose  Bldg.,  plans 
4-story  factory  at  Euclid  Ave.  and  East  16th  St.  Estimated 
cost,  $150,000.     L.  W.  Lederer,  Pres. 

Ohio,  Cleveland — Plans  being  prepared  by  Samuel  Hanna- 
ford  &  Sons,  fith  and  Vine  St.,  for  3-story,  25x94-ft.  addi- 
tion to  factory  of  Sullivan  Printing  Works  Co.,  1054  Gilbert 
Ave. 

Ohio,  Lakewood — Plans  being  prepared  for  garage  for  A.  C. 
Bishop,  416  Citizens  Bldg.,  Cleveland. 
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(Uiio,  Lima — Apex  Skirt  Co.  plans  to  build  plant.  lO.sti- 
mateil    cost.    $250,000. 

Ohio,  ItuNevllle — Nel.son  McCoy  Sanitary  Stoneware  Co. 
plans    to   enlarge   plant. 

Ohio,  'I'ololo — Bids  will  soon  be  received  by  Edward  Tfial, 
Ar<h.,  746  Otiio  Bldf?.,  for  5-story,  32xl40-ft.  wareliouse  for 
S.    iJavis,    193G    Canton    St. 

Ohio,  Tolrdo — I'niversal  Glove  Co.  plans  to  build  factory  at 
Toledo.      P.    A.    Weiner,    I'res. 

4Hiio,  i;*irlvli;iviIU> — Mazurie  Clay  Products  Co.  plans  to 
Ijuild  i)lant  on  Newport  Ave. 

■  nil.,  Indiiinu  Harbor — National  Malleable  Castings  Co. 
plans  to  build  plant  at  mouth  of  Indiana  Harbor  Canal.  Esti- 
mated cost,  $1:;, (100, 000. 

Iiid.,  Marlon — Plans  bcin;?  prepared  by  H.  G.  Rowstead, 
Arch.,  Glass  I!ldn.,  for  1-  and  2-story,  S5xl60-ft.  factory  for 
Lindley  liiox  Co.      listimated  cost,   $20,000. 

nilch.,  Onttle  Creek — Plans  being  piepared  by  D.  J.  Albert- 
son,  Arch.,  Kalamazoo,  for  warehouse  for  The  Groceis,  Inc. 
H.  B.  Sherman,  Pres. 

Mich.,  Detroit — Plans  prepared  by  L.  W.  Klei,  Arch..  249 
Rhode  Island  Ave.,  Highland  Park,  for  1-story,  S0x200-ft. 
factory  for  Armstrong  Co.  Estimated  cost,  $15,000.  J.  G. 
Armstrong,   124   Post   Ave..   Pres. 

MIeh.,  Detroit — Continental  Motor  Co.  granted  permit  for 
addition  to  plant  at  3001  East  Jefferson  St.  Estimated  cost, 
$104,000. 

Mich.,  Detroit — Dodge  Bros,  plans  addition  to  plant  at 
Detroit. 

Mich.,  Detroit — People's  Outfitting  Co.  granted  permit  for 
2-story  garage  and  stable  on  Boulevard  St.  near  Michigan 
Central  R.R.     f:stimated  cost.  $13,000.     Pollmar  &  Ropes,  Arch. 

111..  Belle\'illc — Local  Farmers  CoSperative  Co.  contem- 
plates  milk  condensing  plant. 

III.,  Chicago — Plans  being  prepared  by  S.  H.  Dunford, 
Arch.,  10  South  La  Salle  St.,  for  5-story,  50xll2-ft.  warehouse 
for  F.  P.  Harder  Storage  and  Van  Co.,  395S  Calumet  St. 
Estimated  cost,  $50,000.     Noted  June  1. 

III.,  MarseillcM — Frank  Staak  plans  to  l>uild  bakery.  Esti- 
mated   cost,    $18,000. 

Wis.,  .\ppleton — Preliminary  plans  being  prepared  for  ad- 
ditions to  plant  of  Combined  Locks  Paper  Co.  Lewis  Alsted, 
Milwaukee.   Pies. 

M'Im.,  Black  River  Fall.s — Plans  being  prepared  bv  .1.  J- 
McGillivary.  Arch.,  for  1-stor.'.-.  SOxftO-ft.  garage  for  August 
Berg,    Melrose.      Estimated    cost,    $10,000. 

Wis.,  Green  Hay — Northern  Paper  Mills  Co.  plans  to  build 
additions   to   plant   at   Green    Bay. 

Wis.,  Mar.shfield — Plans  prepared  by  George  W.  Miller, 
Arch..  Grand  Hapids,  for  2-story,  40x200-ft.  warehouse  for 
Booth-Campbell    I..umber   Co. 

AVLs.,  Ocononionroc — Plans  being  prepared  by  A  C.  Esch- 
weiler.  Arch.,  Goldsmith  Bldg.,  Alilwaulcee,  for  garage  for  H. 
A.    Ernst. 

>V'Im.,  Superior — l^ake  Superior  Electrical  Co.  plans  to  I)uild 
factory. 

Iowa,  Perry — Globe  Manufacturing  Co.  plans  to  rebuild 
factor>-.      Estimated   cost,    $30,000. 

Minn.,  CoUl  Springs — Farmers  Milling  Co.  plans  to  rebuild 
mill  recently  destroyed  by  fire  with  a  loss  of  $60,000.  P.  H. 
Kray,    interested. 

Minn.,  Duliith — Minnesota  Steel  Co.  granted  permit  for 
plant   at   Morgan   Park. 

Minn.,  Fairmont — Ford  Motor  Co.  plans  to  erect  building  at 
Fairmont.      Estimated    cost,    $500,000. 

Minn.,  MinncapoIiN — Lindsay  Bros,  will  build  5-story  ware- 
house on  607  Washington  Ave.  by  day  labor.  Estimated  cost, 
$40,000.      Noted    May   4. 

IV,  D.,  F'arjjo — Plans  prepared  for  creamery  and  storage 
building    for    Midland    Produce    Co. 

N.    D.,    GencMCO 

vator  at  Geneseo. 

Mont.,  Great  Falls — Billings  Beat  Sugar  Co..  Billings,  con- 
templates building  factory  at  Great  Falls. 

Mo.,  Kan.sas  City — Plans  beinA'  prepared  bv  Smith.  Rea  & 
Lovitt.  Arch..  fi02  Finance  Bldg..  for  8-story.  40xlOO-ft.  mill 
for  Schoen  Bros.  &  Wilson  Co..  Philadelphia,  Penn.  Estimated 
cost,    $100,000. 

Mo.,  Springfield — Plans  prepared  by  J.  1,.  Heckenlively, 
Arch..  Lauders  Bldg.,  for  3-story.  30x60-ft.  cold-siorage  plant 
for  Armour  &   Co.,  Chicago,   111.      Estimated  cO!-,t,   $25,000. 

Mo.,  Springfield — G.  D.  Milligan  plans  warehouse.  Esti- 
mated  cost.    $2."), 000. 

.'\rk.,  Harrisbiirg — W.  A.  McClure,  Memphis,  Tenn.,  plans 
to  organize  company  to  build  elevator,  flour  mill  and  cotton 
gin  at  Hariisburg. 

AVash..  Olympln — City  Council  granted  Washington  Ce- 
ment Stave  Silo  Co.  permission  to  build  factory  on  Stevens 
St. 

Wash.,  Seattle — Plans  prepared  for  5-story,  120x240-ft. 
plant  at  Cedar  St.  and  Railroad  Ave.  for  Ameiican  Can  Co. 
Estimated   cost.    $ir,0.000.      Noted    Feb.   24. 

AVa.sh.,     Seattle — I'lans    prepared    by    Grant.     Smitli     &    Co., 
Henry    Bldg.,    for    additions   to   i)lant   of   Fisher   Flouring    Mills 
•  Co.   on   West  Watevbury  St.     O.   D.   Fisher,   White  Bldg.,   Secy, 
and   Mgr.     Noted   Mar.   23. 

Wash.,  Seattle — Plans  being  prepared  by  H.  Ryan.  Arch., 
Northern  Bank  Bldg..  for  120x1 20-ft.  garage  and  machine  shop 
tor  Winton  Motor  Car  Co.      Estimated  cost,  $65,000. 

AVash.,  Tacoma — Press  reports  state  Puget  Sound  Iron  and 
Steel  Works  plan  to  rebuild  plant  recently  destroyed  by 
fire. 


-Farmers   Elevator   Co.   plans   to  build    ele- 


Ore.,  Portland — Portland  Woolen  Mills  plans  to  enlnrye 
plant  including  2-8tory.  »*Oxl00-ft.  loom  building  and  a  30x100- 
ft.  warehouse.  E.  I.  Thompson,  Chamber  of  Commerce  Bldg., 
Pres. 

Calif.,  L.OS  .VuKcles — Plans  being  prepared  by  John  Parkin 
son.  Arch..  Security  Bldg.,  for  3-story,  Class  "C."  reinforced- 
conciete  meicantile  building  at  12th  and  Figueroa  St.  for 
Firestone  Tire  and  Rubber  Co.,  1239  South  Olive  St.  Esti- 
mated cost,   $50,1100. 

Ciilir.,  Martincx — Voorhees  Fireproof  Wall  Board  Co.  plans 
to  builil   faetoiy.      Estimated  cost,   $15,000. 

Ont ,  Hnrford— Canada  Milk  Products  Co.,  Mail  Bldg.,  To- 
ronto, i>lans  to  build  plant  at  Burford.  Estimated  cost, 
$100,000. 

Ont.,  Sinicoe — Trick  &  Co.  plans  to  rebuild  factory  at  Sim- 
coe. 

Ont.,  Toronto — Canadian  Cycle  and  Motor  Co.  plans  addi- 
tions to  plant.  Estimated  cost.  $100,000.  T.  A.  Russell, 
Mgr. 

Ont.,  Weston — Russell  Motor  Co.  plans  to  build  factory  at 
Weston. 

Bids  In  and  Contracts  Awarded 

Mass.,  Boston — (Dorchester) — Contract  for  garage  on  Han- 
cock St.  for  Lawrence  <t  .Stanley  (iaiage  Co.  awarded  to  BOYD 
.'v.-   BAIlltY.    U   Grampian   Way,   Dorchester. 

Mass.,  Boston — (South  Boston) — Contract  for  additions  to 
plant  of  C.  S.  Fastener  Co.  awarded  to  NEW  ENGLAND  CON- 
CRETE CONSTRUCTION  CO.,   201   Devon  St..   Boston. 

Mass.,  Brockton — Contract  for  4-story.  35x206-ft.  factory 
tor  Brockton  Rand  Co.  awarded  to  WILLARD  HANSON, 
Brockton. 

Mass.,  Lee — Contract  for  1-storv,  40xl60-ft.  garage  for 
James  T.  Owens  awarded  to  D.  J.  HTCKEY,  Miller  House. 
Great   Barrington.      Estimated   cost,   $30,000. 

Mass.,  Methuen — Contract  awarded  to  E.  A.  PEABODY  & 
SONS  CO..  Bay  State  Bldg..  Lawrence,  for  1-story.  60xl20-ft. 
weave  shed  for  International  Worsted  jMills.  Estimated  cost, 
$12,000. 

Mass.,  AVorcester — Contract  for  garage  for  Worcester 
Woolen  Mill  Co.  awarded  to  GEORGE  W.  CARR.  518  Main  St. 
Noted    .\pr.   20. 

Conn.,  Waterliury — (Official) — Low  bids  received  for  steel 
casting  shop  for  Connecticut  Brass  Co..  Inc..  West  Cheshire, 
as  follows:  Lewis  A.  Miller,  $13,578;  H.  Wales  Lines,  $12,976; 
Daniel  Cronin.  $12,771.  Charles  H.  Preston,  Jr.,  Waterbury, 
Arch.      Noted    Mar.    23. 

N.  Y.,  Albany — Contract  for  laundry  for  Wilke  Laundry 
Co.,  794  Broadway,  awarded  to  FULTON  BROS.,  60  Morton 
Ave. 

IV.  Y.,  Bronnsvllle — (Official) — Contract  for  3-story.  40x70- 
ft.  addition  to  factory  of  Brownsville  Pajier  Co.  awarded  to 
WILLIAM   J.   CHARLEBOl.S,   Watertown.      Noted   May   25. 

N.  Y.,  BiiflTalo — Contract  for  1-story  warehouse  for  Buffalo 
Freight  Terminal  and'  Warehouse  Co.  awarded  to  B.  I. 
CROOKER,    Builders    Exchange.      Estimated    cost,    $20,000. 

N.  Y.,  Lackan-anna — Buffalo  &  Lake  Erie  Traction  Co. 
awarded  contract  for  1-story  car  shop  to  E.  J.  BAILEY. 
Brocton. 

N.  Y.,  IVov  York — (Borough  of  Brooklyn) — Contract  for 
1-storv  storage  liuilding  for  L.  F.  Fechtman  &  Co.  awarded  to 
S.   NIEWENHOUS,   412   8th  Ave.      Estimated  cost,   $15,000. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Charles  Strick- 
land, 474  Quincv  St.,  awarded  contract  for  1-story,  50xl43-ft. 
garage  to  FRANK  M.  WALSH,  374  Hamilton  Ave.  Estimated 
cost.   $12,000.     Noted   Feb.   3. 

IV.   Y„   Neiv  York — (Borough    of  Manhattan) — Contract    for 

addition     to    garage    of    American  Express    Co.     awarded     to 

CAULDWELL,   WINGATE   CO.,   3iSl  4th   Ave.      Estimated   cost. 

$40,000. 

X.  Y.,  Xew  York — (Borough  of  Manhattan) — Contract  for 
2-  and  4-storv.  9Sxl00-ft.  garage  at  525-531  West  3Sth  St.. 
for  McDermott  Dairy  Co.,  91  Manhattan  St.,  awarded  to  JO- 
SEPH   BURK,    170   East   92nd    St. 


t  for 
Ave.. 
East 


Pen- 
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X.  Y.,  New  York — (Borough  of  Manliattan) — Contrac 
2-story  laundry  for  Morgan  .Steam  Laundr.v  Co..  476  11th 
awarded  to  JACOB  A.  ZIMMERMANN  &  SOX.  INC.,  18 
41st  St.      Estimated  cost,   $75,000.     Noted  Apr.   20. 

N.  A'.,  New  York — (Borough  of  Manhattan) — Gener.il 
tract  for  2-  and  6-storv  addition  to  warehouse  of  A.  W. 
field  awarded  to  EDWARD  CORNING  CO.,  52  Vanderbilt 
Estimated    cost,    $40,000.      Noted    .Mar.    16. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Contract  for 
fi-storv,  46x98-ft.  factory  and  store  building  for  Seaman's 
I?ank  of  .Savings  awarded  to  H.  P.  WRIGHT  &  CO.,  25  West 
42d  St..  New  Y'ork.     Estimated  cost,   $14,000. 

N.  Y.,  Norwich- — Norwich  Piiarmacal  Co.  awarded  contract 
for  4-storv.  50xl35-ft.  and  5-story,  50xl00-ft.  warehouse  and 
factory  to  BROWN  &  LOWE  CO.,  Ill  Foster  Ave.,  .Schenectady. 
Noted   June   8. 

N.  Y.,  Kochester — Contract  for  reinforced-concrete  factory 
on  Mt.  Hope  Ave.  for  Bastain  Bros.  Co.  awarded  to  F.  H. 
RAPP.   Rocjiester.      Estimated  cost.    $12,000.      Noted   Mar.   11. 

N.  Y.,  Schenectady — General  Electric  Co.  awarded  contract 
for  addition  to  plant  to  DuBOI.S.  BENNETT  &  SON.  413 
McCIellan  St.  Estimated  cost,  $90,000.  Noted  Dec.  30  and 
June  1. 

N.  Y.,  I'tica — Avalon  Knitwear  Co.  awarded  contract  for 
addition  to  factory  to  HARRY  LANCASTER,  Mavre  Bldg. 
Estimated    cost.    $30,000. 

N.  .1.,  Athenia — (Official) — Contract  for  3-story  reinforced- 
concrete  factory  for  Standard  Oil  Cloth  Co.,  Inc..  awarded  to 
J.  W.  FERGUSON  CO.,  Paterson,  N.  J.     Noted  June  1. 
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>.  J..  KaMt  OrauKP — (I»<orKi'  K.  Klnt*.  N.T7  llniinl  St..  !«<\viiiU. 
iiwiikIimI  roiiti'iii't  fur  1-  aiiil  2-81111  y,  ll)(lx2:!Ci-rt.  kio'iikc  "' 
KiiHt  <>iiiiiK<-  l<>  MIUMCK  M  .St)N.S  CO..  41  Main  St.,  lOimt 
UniiiKi'       KNihiiiili'il    I'liHt.    $.111,11110. 

N.  J..  Irtliiitluu  ii>iiliu.t  for  4-»lor.v.  lOOxlliO-ft.  pliint  tot 
(iiiultl  .v.-  I':i>i'i  hiii'ill.  III  New  .li>rMi<v  Kalli'DiKl  .\v«.,  awanU'il  tu 
KK.V.NK  llll.l.  S.MITII.  IL'O  Urc.ailwav,  Ni'W  York,  N.  Y.  KhII- 
iiiiiti'il   I'oHl.   friil.iiiHi       Niit<-il   .Ian.    27. 

\.  J.,  JtTMr)  <'M»  JiiHiph  Mlx.ui  <^ruc'llili'  Co.  awanlfd  coii- 
liurt  for  4-Ntiirv.  20x)lii-fl  aililltlon  li>  iilaiil  at  Wu.viic  unci 
.Moiiinoiith  SI  to  WIMJA.M  lt<  HIIOKTSC  >N,  IT.  Hxfhan«e  I'l. 
lONthiialcd   ('»Mt,    llN.liail.      No(i><l    |)i>r.    :<ll. 

%'.  J.,  Krwark — Colmiilila  Slrniii  hauiiilry  Co.  awardi-d  con- 
trail for  2-morv,  «s.\i;i7-fl.  limn.lrv  to  HKt'KlOIt  CONSTUUC- 
TH>N   CO.,    .Itil    llrovf   SI.      lOHlhnaliMl   lOHt,   |2r>,omi. 

Ni.  J..  TVorth  llrrKrii-  Conlrai-t  for  •l-Mlory,  (!OxlOO-ft. 
faitorv  at  Hiitl»oii  lllv.l.  ami  i;ilh  SI.,  North  It.-rKcn,  for  llo- 
liokon  Hll.hon  Co..  lltli  SI.,  llobok.n,  awarili'il  to  J.  .1 
nl.HAHV  CO..  r.dii  lllooiiillold  Avi'.,  PnHHaU-.  lOHllniated  <OHt, 
$:<ri.(iiMI.      Noted    under    llolioken.    N.    .1.,    .May    \K. 

\.  J.,  rniMinlf — Contract  for  3-Htory  Ht<>ra>{«  liulldInK  for 
I'aHHali-  Worstcil  SiilnnInK  Co.,  9th  St.,  awar<led  to  .1.  .1. 
t)LI':AUY    CO..    fiOO    hlooninold    Ave.       ICHtlnuiled    (•ost.    $21,(100. 

\.  J..  I'mprnon— InihotT-IltTK  Silk  IlyeInK  Co.  awarded  con- 
Irait  for  I-Mtorv.  lOOxlOO-ft.  factory  and  holler  hoime  to 
.lOHN  \Vi:STKKVi;i..l>,  1  10  Market  St.  KHtlniated  coHt,  $12,000. 
.Vol.-.l   Ai>r     i:i. 

N.  J..  \V«-i.«  %ew  York— Contract  for  1 -story  aiMllion  to 
laclorv  of  West  New  York  Silk  Mills  awarded  to  J.  K.  VKO- 
.MA.N   i'ii..    HO    Ith   St.,    Union    Hill.      lOHtiniated   cost,    $1,1.000. 

I'rnn.,  rhIliDlt-liihIn — Itakers  Making;  Co.,  .110  North  52d  St., 
awarded  loiitract  for  2-storv.  llOxlKI-ft.  bakery  to  BAILIOY 
I.l'SlI    CO..    Aid., .It     ISld^;.       K.-il  i  mated    co.st.    $10,000. 

IViiii..  rhiiiuleliililn— Contract  for4-.story,  1 17xl27-fl.  ware- 
house for  MiUhouriie  Storage  Co.  awarded  to  J.  D.  KISHIOU. 
,".71,'<    Market    St.       ICsllniated    cost.    $2,''i.000.      Noted    Jan.    1.'!. 

■  ■(•■■II..  I>lt(Ml>iirKh — (Jeneral  contract  for  •1-story.  74xl50-ft. 
."iivice  station  and  repair  shop  for  McAllister  Mros.  Motor 
Car  Co.  awarded  to  FKTZKK  WINCKH  CO..  Hessemer  lildK- 
lOstlniated  cost.   $05,000.      Not.d   Mar.   K!. 

Mil.,  Iliiltlmorv — W.  P.  Keen  &  Co..  2001  Greenmount  Ave., 
awarded  contract  for  1-  and  2-storv,  6Xx200-ft.  warehouse  to 
IIIONKY    A.    KNOTT,     1340    North     lOdcn    St.       Kstimated    cost, 

$10,000. 

Md.,  nnliimorr — (Official) — Contract  for  factory  at  Balti- 
more for  Linde  Air  Products  Co..  42nd  St.  liklR.,  New  York, 
N.  Y..  awarded  to  WE.ST  CONSTRt'CTlON  CO..  22-25  Knicker- 
bocker  Bldpr..    Baltimore.      Noted    Apr.    20   and    May    4. 

M«l.,  nnltimon' — Contract  for  alterations  and  addition  to 
warehouse  of  C.  H.  Llovd  and  John  Hedwood,  36  South  I'aca 
St.,  awarded  to  BLAKE  &  KNC.KL,  Law  Bklg.  Estimated 
cost.    $15,000. 

Mil.,  Baltimore — Contract  for  3-story  praraRe  at  12-14  East 
Mount  Uoval  Ave.  for  Robert  M.  Stein.  408  North  Calvert 
Ave.,  awarded  to  CONSOLIDATED  ENGINEEHINO  CO.,  Cal- 
vert   Bldg:..   Baltimore. 

Mil.,  Curtis  Bay — (Baltimore  post  oflice) — Curtis  Bay  Chem- 
ical Co.  awarded  contract  for  enlarping-  and  improving  plant 
to  GEORGE  A.  PULLER  CO..  Munsey  Bldg.,  Washington,  D. 
C.     Noted  June  S. 

D.  C,  AVashliiKton — Contract  for  3-story,  60x200-ft.  rein- 
forced-concrete  garage  at  1128  Connecticut  Ave.  for  Harper 
Overland  Co..  1022  Connecticut  Ave.,  awarded  to  H.  D.  "WATTS 
CO.,    Garrett   Bldg..    Baltimore.      Noted   Apr.    13. 

AV.  Va..  Huntington — Contract  awarded  to  C.  HARRISON 
SMITH   for  garage  for  C.  W.   Phellis. 

N.  C.  Rockinjjhani — Contract  for  addition  to  Steele  Cotton 
Mills  awarded  to  T.  C.  THOMPSON  &  BROS..  Charlotte,  N.  C. 
Noted  May  11. 

(Sa..  .Vtlauta — Coco-Cola  Co.  awarded  contract  for  2-story 
factory  at  Peachtree  and  Ellis  St.  to  ARTHUR  TUFTS, 
.Atlanta. 

Ga.,  Auguxta — Merry  &  Co.  awarded  contract  for  ware- 
house to  T.  O.  BROWN  &  SON,  Augusta.  Estimated  cost, 
$14,000. 

fJa.,  Columbus — Meritas  Mills  Co..  320  Broadway,  New 
York.  X.  Y..  awarded  contract  for  2  warehouses  to  T.  C. 
THOMl'SOX   CO..    Columbus.      Noted    Mar.    23. 

Fla..    Jaoksonville  —  Willys- — Overland    Co.,     Toledo,  Ohio, 

awarded   contract   for   service   station   at   .Jacksonville   to  O.   P. 

WOODCOCK,     403     Main     St.,     Jacksonville.       Estimated  cost, 
$13,000. 

.Ala.,  Xew  Decatur — Gulf  Compress  Co..  Memphis,  Tenn., 
awarded  contract  for  rebuilding  plant  at  New  Decatur  to  B. 
M.  NELSON.  Estimated  cost,  between  $100,000  and  $150,000. 
Noted  Jan.   27. 

Mi.ss„  Clarksdale — Armour  &  Co..  Chicago,  111.,  awarded 
contract  for  improving  plant  at  Clarksdale  to  M.  H.  ELLIS, 
Clarksdale. 

Tenn.,  Memphis — Isele  Realty  Co.  awarded  contract  for  4- 
storv  mill  to  be  occupied  bv  International  Harvester  Co.  to 
F.  B.  YOUNG,  Memphis.  Estimated  cost,  $45,000.  Noted 
Mar.   30. 

Ky.,  IjOuLsville — Contract  for  grain  elevator  for  "W.  A. 
Thortipson  &  Co.,  21  American  National  Bank  Bldg.,  awarded 
to   JAMES   BROS.,   Boomer.      Estimated   cost,   $75,000. 

Ohio,  Akron — Miller  Rubber  Co.  will  build  8-story.  112x 
272-ft.  addition  to  plant  on  Getz  St.  by  day  labor.  Estimated 
cost.   $200,000.      Noted   Jan.   6. 

Ohio,  Akron — Contract  for  2-story,  90xl24-ft.  bakery  for 
Summit  Baking  Co.  awarded  to  HARRY  KINSMAN,  South 
Main   St..   Akron,   at    $72,015. 

Ohio,  Oneinnati — Lunkenheimer  Co.  awarded  general  con- 
tract for  1-storv  foundry  and  4-story  pattern  building  to 
ROOS  BROS..  2814  Stanton  Ave.,  Cincinnati.  Estimated  cost. 
$75,000.      Noted    June    8. 


Olilit,  CltMrlnuil — llatcH,  lltlKh»H  &  Co.  awarded  contract 
for  l-«tory,  1  ooxSOO-ft.  factory  to  O.  K.  CRUMP,  Wade  Kldg. 
Kstiinated    cost.    $42,000. 

tthio,  Clfvelnnil--Conlract  for  niaHonrv  for  1-Mtory,  50x140- 
n.  biiiridrv  lor  Cleveland  Sliil<-  lIoHpllnl.  Tiirni-y  ltd.  ami 
i:r.ia<lwa.\,  awardeil  to  ll.MtUY  .1.  THOMAS,  42111  East  llolh 
SI.      lO.Hllniated   cost.   $25.0011. 

Ohio,  ticvrlnnil  Neal  Fireproof  Storage  Co.  awarded  con- 
tract for  Ci-Htorv  addition  to  warehouse  at  72HO  ICuclId  Ave. 
to  Itol.TO.N,  ri(.\TT  CO.,  Ciduinbla  lildg.  Estimated  cost. 
$24,000.      Noti-d   .lime   8. 

Ohio,  Clevelnnil  Contract  for  3-»tory  factory  for  Uoubav 
Co.  award.il  lo  <  ■|{(  >\V  Kl-L,  LITNDOFF,  LITTLE  CO.,  1931  EaBl 
57tli    St.       Estlmaled    cosl,    $100,000. 

Ohio.  SI.  Ileri^nril-  .Villi  <'v  Wlluirg  Co.  awarded  contract  for 
fiKlory  to  |.'i;itUo  CoNCUI';T1';  and  CtJNSTRUCTlON  CO., 
Itlchinond    and    ll.iirlell    St,      IJstlmaled    cost,    $90,000. 

Inil.,  ■■■■■■■nioi^il  Kauffman  Wolf  awarded  contract  for 
2-Hloi\,  7(ixV"ri  Mini  70xl(io-ft.  auto  Mervici-  station  and  store 
bulliUng  lo  .MARTIN  E.  NEL.S(JN,  12005  Wallace  St.,  Hammond. 
Kstimated    cost.    $40,000. 

Inil.,  InillnnniioIlM — Ingram,  Richardson  Co.,  Beaver  Palls. 
I'enn..  awarded  contract  for  plant  at  Indianapolis  to  JCJllN 
I'ADICN.    l''iankfoit. 

Inil..  IniliitnnitoIlM — Contract  for  2-8tory,  60xl20-ft.  light 
manuf.icliiiing  and  store  building  for  Inland  Realty  Co. 
awarded  to  IMODPoRD  STONE  AND  CON.STRUCTION  CO.,  810 
Kletclnr    Trust    lildg.      Estlmtaed   cost,   $15,000. 

Intl.,  ■■■■llnnn|M>liM — Contract  for  2-storv.  66x205-ft.  auto 
salisroimi  Idr  LIbraiv  Realtv  Co.  awardi-d  to  SIUEL-CHAPIN 
CONSTIil'l-noN  CO.,  220  Nortli   Illinois  St. 

Inil.,  ■■■iIIiii^ii|>i>IIn — National  Machine  and  Tool  Co.  awarded 
contract  for  1 -story,  lOOxlOO-ft.  addition  to  plant  to  HALL- 
CCRRY  CONSTRUCTION  C(J.,  819  Board  of  Trade  Bldg.  Estl- 
nialcd  <'Ost,    $14,000. 

Inil..  InillnnniiollH — Contract  for  l-story,  81xl20-ft.  anneal- 
ing room  for  National  Mallealile  Castings  Co.,  546  Holmes 
Ave.,  awarded  to  ORA  PrERS(JN,  718  Board  of  Trade  Bldg. 
Estimated  cost,  $21,000.     Noted  Mar.  23. 

Inil..  SnIem — Contract  awarded  to  ROBERT  COLGLAZIER 
for  1 -story.  fi2x300-ft.  and  2-story.  f>2xl00-ft.  addition.9  to  fac- 
tory  of   Stout,    Deuckwall   Manufacturing   Co. 

MIeh..  IJetrolt — Contract  for  3-Btory,  52xl06-ft.  addition 
to  warehouse  for  W.  B.  Maurice  awarded  to  JACKSON  & 
MAURICE. 

MIeh..  Detroit — Contract  for  warehouse  at  Roosevelt  and 
Grand  River  Ave.  for  People's  Ice  Co.  awarded  to  ROOS  & 
WOOD. 

MIeh..  Detroit — Contract  for  plaster  mill  for  Superior  Sand 
and  Gravel  Co.  awarded  to  T.  E.  CURRIE,  20  McGraw  Bldg. 
Estimated  cost,  $10,000. 

MIeh.,  KIoiHe — Contract  for  masonry  for  1-story,  109xl25-ft. 
laundry  and  bakery  building  for  Superintendent  of  the  Poor 
of  Wayne  County,  Detroit,  awarded  to  A.  J.  SMITH  CON- 
.STRUCTION  CO.,    18    Campau    Bldg.      Estimated    cost.    $17,000. 

Mich.,  Flint — Contract  for  2-story,  34x47-ft.  garage  at  726 
Liberty  St.  for  G.  AV.  Hubbard  313  South  Saginaw  St.,  awarded 
to   W.   W.   HIBBARD.    913   I^apeer   St.      Estimated   cost,    $18,000. 

MIoh.,  Flint — Mason  Motor  Co.  awarded  contract  for  plant 
to  W.  E.  WOOD  CONSTRUCTION  CO..  1805  Ford  Bldg.. 
Detroit. 

Mich.,  firand  Rnpld.s — Contract  for  1-story.  41xl96-ft.  dry 
kiln  for  Luce  Furniture  Co.  awarded  to  GENTZ  BROS.,  House- 
man   Bldg.      Estimated    cost,    $20,000. 

Mich.,  MuHkegon — Contract  for  plant  for  L.  O.  Gordon  Man- 
ufacturing Co.  awarded  to  McINTOSH  &  JENSEN,  at  $10,000. 
Noted  May  25. 

III.,  Caledonia — Ralston  Bros,  awarded  contract  for  eleva- 
tor to  YOUNGLOVE  CONSTRUCTION  CO.,  United  Bank  Bldg.. 
Sioux  City,  Iowa. 

111..  Chatham — Contract  awarded  to  YOUNGLOVE  CON- 
STRUCTION CO.,  United  Bank  Bldg.,  Sioux  City,  Iowa,  for 
grain  elevator  for  Farmers  Elevator  Co. 

HI.  Chicago — Contract  for  2-story.  40xl00-ft.  machine  shop 
and  office  building  for  Chicago  Junction  Railway  Co.  awarded 
to  E.  T\'.  SPROUL  CO.,  1120  West  35th  St. 

III..  Chicago — Contract  for  1-story  warehouse  and  stable  at 
4S74-lfi  North  Clark  St.  for  Brinks  C.  C.  Express  Co.  awarded 
to  HU.SAK  &  RUSMUSSEN,   Chicago.      Estimated   cost.    $15,000. 

III..  Chicago — Contract  for  masonry  for  l-storj'.  56xl89-ft. 
garage  for  V.  A.  Hackel,  7027  East  End  Ave.,  awarded  to 
HARPER  BROS.,  6108  Ingleside  Ave.  Estimated  cost,  $18,000. 
Noted  June  8. 

HI.,  Chicago — Contract  for  3-story  factory  at  345  North 
Blvd.  for  J.  F.  Mortens  awarded  to  HUSAK  &  RUSMUSSEN, 
Chicago.      Estimated   cost,    $15,000. 

HI.,  Chicago — Contract  for  1-story  123xl44-ft.  printing 
plant  for  Spofford.  White  Co.,  510  Troop  St.,  awarded  to  C.  A. 
DORRELL,  343  South  Dearborn  St.  Estimated  cost,  $30,000. 
Noted  May  11. 

III.  Peoria — Contract  for  laundry  for  Bourke  &  Kennedy 
awarded  to  J.   R.  WHALEN  CO. 

HI..  Ijincoln — East  Lincoln  Farmers  Grain  Co.  awarded 
contract  for  elevator  to  YOUNGLOVE  CONSTRUCTION  CO., 
United  Bank  Bldg.,  Sioux  City,  Iowa. 

AAMs..  Eau  Claire — Fiske  Tire  Co.  awarded  contract  for 
warehouse  to  HOEPNER  &  BARTLETT,   414  Grand  Ave. 

A\is.,  Milwaukee — Ira  Ludwig.  2316  Auer  Ave.,  awarded 
contract  for  1-storv,  45xl20-ft.  garage  to  CHARLES  HUEBBE. 
1534   West   24th   St.      Estimated   cost,   $10,000. 

Iowa,  Davenport — Contract  for  warehouse  for  G.  S.  John- 
son. 309  East  2nd  St.,  awarded  to  MCCARTHY  IMPROVE- 
MENT CO.     Estimated  cost,   $12,000. 
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l<>wa,  Davenport — L  Wamicr  Ai  .Si)ns,  3ir>  Harrison  St., 
awarded  contract  for  printing  and  loft  buildin>?  to  H.  G. 
HAYS  CONSTliUCTION  CO.,  119  Dover  Court.     Estimated  cost, 

$20.(100. 

lowu,  DeM  MolneN — (Official) — Contract  for  2-8tory.  50x110- 
ft.  plant  for  Fl.vnn  Dairy  Co.  awarded  to  J.  E.  TUSANT  &  SON 
CO.,    Des    Moines.      Noted    Apr.    20. 

lown.  HIver  .Sl»u.\ — Contract  for  grain  elevator  for  River 
Siovix  Farmer.'!  Klevator  Co.  awarded  to  YOUNGLOVK  CON- 
STRUCTIOX  C-O.,    United   Bank    Mld^.,  Sioux  City. 

lonu,  Shi-lllelil — .J.  }'.  M<("ammatt  awarded  contract  for 
KaraKe  to  J.    riOTKHSON.   Clear  Lake,  at  $13,241. 

Minn.,  MliinenpoliN — Contract  awarded  to  K.  B.  COOPER 
for  3-story  warehouse  for  M.  A.  Gedney  Co.  Estimated  cost, 
$22,000. 

Minn.,  MlnnenpoIiM' — Wyman,  Partridge  &  Co.  awarded  con- 
tract for  12-story  factory  and  warehouse  at  4th  and  1st  .St. 
to  H.  N.  LIOIGHTON  CO.,  127  South  10th  St.  Estimated  cost, 
$3.')0,000.     Noted  Dec.  30. 

Minn.,  St.  PnuI^Contract  for  factory  on  9th  St.  for  Maend- 
ler  Bros,  awarded  to  .loHN  BRANDL,  783  Edmund  St.,  St.  Paul, 
at   $.'!n,000.      Noted    Feb.   3  and   Mar.   2. 

X«'li.,  Omnhn — Contract  for  2-story,  44xl32-ft.  ice  cream 
I>lant  for  Graham  Creameiv  Co.,  1614  Howard  St.,  awarded  to 
HOUGHTO.V  &  ANSELL,  224  North  19th  St.  Estimated  cost, 
$25,000.     Noted  Apr.  13  and  May  11. 

Mont.,  fialata — Contract  for  additions  to  plant  of  Gunder- 
son   Elevator  Co.  awarded  to  T.  J.  SOLLOM. 

Mont.,  Great  PbIIm — Contract  for  roundhouse  for  Great 
Northern  Itv.  awarded  to  GRANT,  SMITH  CO.,  Henrv  Bids., 
Seattle,  Wash.,  at  $75,000.  A.  H.  Hogeland,  St.  Paul,  Minn., 
Ch.  Engr. 

Mo.,  Hnnnlltnl — Contract  for  2-story,  75x85-ft.  garaKe  for 
Thomas  I^.  .Anderson.  217  South  Maple  Ave.,  awarded  tp 
HANNIBAT.  CONSTRUCTION  CO.,  507  Hannibal  Trust  Co. 
Bldgr.      Estimated  cost,   $12,000.     Noted  Mar.  2  and  23. 

Mo..  St.  liOuiH — Contract  for  addition  to  Anderson  T^aundry 
awarded  to  J.  H.  WISE,  Victoria  Bldg.  Estimated  cost,  $50,- 
000. 

Mo.,  St.  LoiilM — J.  T.  Milllken  Co.,  3d  and  Clark  .St.,  awarded 
contract  for  4-storv  factory  to  KELLERMANN  CONSTRUC- 
TION  CO.,   Roe   lildR. 

Mo.,  St.  LouiM — Contract  for  bakery  and  store  building  at 
Shaw  Ave.  and  Thurman  Blvd.  for  William  Saussele,  3900 
Shenandoah  Ave.,  awarded  to  JOHN  EXPERT,  Oregon  Ave. 
Estimated    co.'^t,    $25,000. 

Mo.,  St.  I^oui.s — Contract  for  garasc  for  H.  L,.  Schmure 
awarded  to  FARISH  &  GRAY.  Third  National  Bank  Bldg. 

Mo.,  St.  I.oiil.s — Contract  for  4-story,  Ifi5xl77-ft.  cold-stor- 
age plant  for  St.  I^ouis  Independent  Packing  Co.,  3857  Chou- 
teau St.,  awarded  to  A.  H.  HAESELER  BUILDING  AND  CON- 
STRUCTION CO.,  621  Wainwright  Bldg.  Noted  Mar.  2  and 
May   18. 

Tex-.,    El    Paso — Contract    for    gar.ige    for    James    L,.    Marr 

6  Co.,  304  San  Antonio  St.,  awarded  to  JENNINGS  &  WOODS, 
El   Paso.     Estimated  cost.   $15,000. 

Okla.,  Slin^vnee — Contract  for  1-storv  factory  for  W.  P. 
Wood  awarded  to  NATHAN  COWEN,  Shawnee.  Estimated 
cost,   $10,000. 

Okla.,  TulMa — (Official) — Contract  for  1-story,  100xl40-ft. 
garage  for  H.  C.  Stahl  and  M.  A.  Younkman,  1217  South 
Baltimore  St..  awarded  to  EMMETT  BINSON,  Tulsa.  Esti- 
mated cost,  $lfi.O00.     Noted  June  1. 

I'tah.  Salt  Lake  City — Contract  for  2-story.  51x81-ft.  laun- 
dry for  Morgan  .steam  Laundry  Co.  awarded  to  .JACOB  A. 
ZIMMERMAN  &  SON,  INC.,   IS   East  41st  St.,  New  York,  N.  Y. 

(liie..  Cap  Maedelelne — General  contract  for  factory  for  St. 
Maurice  Paper  Co.  awarded  to  GEORGE  A.  FULLER  CO., 
LTD.     Noted   Mar.   2. 

(lue.,  Montreal — Contract  for  addition  and  improving  fac- 
tory of  Columbus  Rubber  Co.,  146  Iberville  St.,  awarded  to  A. 
GRATTON,  LTD..  142  5th  Ave.,  Maisonneuve.  Estimated  cost, 
$20,000. 

(liie..  Three  Rivers — Wayagamp.ok  Pulp  and  Paper  Co., 
I^td..  awarded  contract  for  addition  to  factory  to  NOBERT  & 
DUGEE,  St.  Georges  St.  Estimated  cost,  $11,000.  Noted 
May  25. 

Ont.,  Lindnaj* — Contract  for  addition  to  woolen  mills 
of  Home  Bros,  awarded  to  H.  T.  HICKEY,  Peterboro.  Esti- 
mated  cost,   $15,000.      Noted   Mar.   30. 

Ont.,  St.  Catharines — Contract  for  factory  on  Ontario  St. 
for  McKinnon.  Dash  and  Hardwaie  Co.  awarded  to  SHER- 
WOOD &   SHERWOOD,   Mail   Bldg.,   Toronto.      Estimated   cost, 

$75,000. 

Ont.,  St.  Thomas — Contract  for  factory  for  St.  Thomas  Pure 
Milk  Co.  awarded  to  ALEXANDER  ANDERSON,  St.  Thomas, 
at    $50,000.      Alexander    Anderson,    Mgr.      Noted    Mar.    2. 

Ont.,  Steelton — Contract  for  factory  for  Algoma  Steel  Cor- 
poration awarded  to  R.  GIBSON,  329  Albert  St.  Estimated 
cost,   $12,000. 

Ont.,  Toronto — A.  R.  Clarke  &  Co.,  633  Eastern  Ave.,  award- 
ed contract  for  workshop  to  J.  D.  YOUNG  &  SON,  835  Col- 
lege   St.      Estimated    cost,    $10,000. 

Ont.,  'Walkervllle — Contract  for  dairy  buildings  for  Hiram 
Walker  &  .Sons  awarded  to  W.  LINK,  Leamington.  Estimated 
cost.    $80,000. 

FEDERAL  GOVERNMENT  WORK 
Proposed  Work 

Maine,  Ft.  AVililnms — lluilding — Bids  will  l)c  re<eived  l)y 
Constructing  Quartermaster,  Ft.  Williams,  until  10:30  a.m., 
June  16,  for  constructing  1  double-set  non-commissioned  of- 
ficers'  quarters. 

Maine,   Portland — Buildings — No    bids    were    received    June 

7  for   steerage   barracks  and   storehouse   for  U.   S.   Quarantine 
Station,   Portland.     Noted   .May   4. 


Maine,  I'ortland — Heating  Apparatus,  Etc. — Bids  will  be 
received  by  James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury 
Dept.,  Washington,  D.  C,  until  3  p.m.,  June  20,  for  new  heat- 
inR  system,  refrigerating  apparatus,  etc.,  in  U.  S.  Marine 
Hospital,   I'ortland. 

.\.  Y.,  .%>«■  York — Garbage  Incinerator — Bids  will  be  re- 
ceived by  Bure.iu  of  Supplies  and  Accounts.  Navy  Dept., 
Washington,  D.  C.  until  June  27,  for  furnishing  1  garbage 
Incinerator   at   Navy    Yard,    New    York. 

M.  Y.,  New  York — Wharf  and  .Slip — Bids  will  be  received 
by  Depot  Quartermaster,  Governors  Island,  until  10:30  a.m., 
June  17,  for  reconstructing  wharf  and  ferry  slip  at  Gover- 
nors Island,  New  York  side.      (See  adv.) 

N.  Y.,  Tompkinsville — Castings — Bids  will  be  received  at 
otlice  of  Inspector,  Third  Light  House  District,  Tompkins- 
ville. until  2  p.m..  June  15.  for  furnishing  3,000  lb.  bras.i 
castings   and    15,000   lb.    iron    castings. 

!V.  Y.,  Y'onkers — Post  Office — TI.  .S.  Government  appropriated 
$625,000   for   site   and   erection   of  post   office   at   Yonkers. 

.Md.,  Baltimore- — Dredging — Bids  will  be  received  at  U.  S. 
Engineer  Office,  Baltimore,  until  1  p.m.,  July  11,  for  dredg- 
ing   in   Susquehanna    River. 

I).  C,  WaNbinKton — Air  Compressors — Bids  will  be  received 
by  Bureau  of  .Supplies  and  Accounts,  Navy  Dept.,  Washington, 
D.  C.  until  July  3,  for  furnishing  and  delivering  3  air  com- 
pressors at  Boston  or  Newport  Navy  Y'ard. 

D.  C  AVasiiinKton — Building — Bids  will  be  received  at  Of- 
fice of  Constructing  Quartermaster,  U.  S.  Soldier's  Home, 
Washington,  until  2  p.m..  Jul.v  6,  for  nurses'  home  and  addi- 
tion   to    present    hospital    building    nt    Washington. 

D.  ('.,  AVashinKton — Pumps — Bids  will  soon  be  received  by 
Bureau  of  Supplies  and  Accounts,  Navy  Dept..  Washington. 
D.  C,  for  furnishing  and  delivering  16  main  air  fuel  oil  pumps, 
etc.,  at  Navy  Yard  at  Norfolk,  Va.,  or  Mare  Island,  Calif. 

D.  C  \%'aMbinKton — -Stadium — Plans  prepared  b.v  William 
W.  Harts,  U.  S.  Army,  for  mammoth  stadium  at  Washing- 
ton. Bill  presented  to  Congress  asking  for  appropriation  of 
$1,545,397    for    same. 

D.  ('.,  AVashinifton — Winch — Bids  will  i)e  received  at  office 
of  U.  S.  Reclamation  Service,  Dept.  of  Interior,  Washington, 
D.  C,  until  2  i).m..  July  5,  for  furnishing  1  winch  for  steel 
shutter  for  IClephant  Butte  Dam.  A.  P.  Davis,  Ch.  Engr. 
(See   adv.) 

Tenn.,  Memphis — AVire.  Wire  Strand,  Etc. — Bids  will  be  re- 
ceived at  U.  S.  ICngineer  Office,  Custom  House,  Memphis,  until 
11  a.m.,  July  3,  for  furnishing  and  delivering  galvanized 
wire,  wire  strand,  wire  cables,  staples,  clips,  pure  manila 
bole  rope  and  rubber  hose.     (See  adv.) 

Ohio,  ColiimliuH — Post  Offlce-r-Press  reports  state  U.  S.  Gov- 
ernment plans  to  construct  post  office  at  Columbus. 

Ohio,  Paines\'ille — Post  Office — Treasury  Department  has 
recommended  that  Congress  appropriate  $70,000  for  site  and 
construction  of  post  office  at  I'ainesville. 

Ind.,  Deoatur — Post  Office — According  to  press  reports  U. 
S.  Government  plans  to  construct  post  office  at  Decatur. 

Mieh.,  Charlotte — Post  Office — U.  S.  Government  will  con- 
struct post  office  on  Lovett  St. 

III.,  Geneseo— Post  Office — U.  S.  Government  will  construct 
post  office  at   1st   and   Center  St. 

IVeI».,  Omaha — Wireless  Station — U.  S.  Government  plans  to 
install   wireless   station   at   Omaha.      Estimated   cost,    $100,000. 

Okla.,  ,\Iva — Post  Office — U.  S.  Government  plana  to  con- 
struct post  office  at  Alva. 

Mont.,  St.  lenatius — Irrigation — Bids  will  be  received  at 
office  of  U.  S.  Reclamation  Service,  St.  Ignatius,  until  2  p.m.. 
.luly  18.  for  canals  and  structures  on  Flathead  Project.  A. 
P.   Davis,   Ch.    Engr.      (See  adv.) 

Tex.,  tJalveston — Boat  Basin — Bids  will  be  received  by 
James  A.  Wetmore.  Act.  Supei-v.  Arch.,  Treasury  Dept.,  Wash- 
ington, D.  C.  until  3  p.m..  July  10,  for  boat  basin  at  U.  S. 
Quarantine   .Station,    (Jalveston. 

Okla.,  Stillwater — Post  Office — U.  S.  Government  contem- 
plates construction  of  post   office  at  Stillwater. 

Wash.,  Keyport — Buildins — -Plans  and  specifications  being 
prepared  bv  Navy  Oeijartment,  Washington,  D.  C.,  for  building 
for  heating  and  power  plant  at  Naval   Radio  Station.  Keyport. 

Wash-,  Seattle — Machinery — Bids  will  be  received  by  C.  E. 
Dole,  Pur.  Agt.,  Alaskan  Engineering  Comn.,  Seattle,  until 
11  a.m.,  June  26,  for  furnishing  railway  motor  car,  loco- 
motive crane,  scrapers,  tinsmiths  machines  and  equipment, 
etc. 

Ore.,  Portland — Building — Bids  will  be  received  by  James 
A.  Wetmore.  Act.  Superv.  Arch.,  Tieasury  Dept.,  Washington. 
D.  C.  until  3  p.m.,  .\uk.  7.  for  federal  building  at  Portland. 
About  $1,000,000  available  for  same. 

Calif.,  San  Frnnelsoo — Buildings — Plans  and  specifications 
being  prepared  l>y  Navy  Department,  Washington,  D.  C,  for 
buildings  at  Naval   Radio   Station,   San   Francisco. 

Cnlif.,  TiI>uron — Dredging — Specifications  being  prepared 
by  Navy  Department,  Washington,  D.  C,  for  dredging  at 
Tiburon. 

(iunm — Boilers,  etc. — Bids  will  be  received  by  F.  R.  Harris. 
Ch.  of  liureau  of  Yards  and  Docks.  Navy  Dept.,  Washington, 
D.  C.  until  11  a.m..  June  24,  for  two  350-hp.  boilers  and  steel 
stack  for  Naval  Station,  Island  of  Guam. 

Hawaii,  Hilo — LightinK  Fixtures — Bids  will  be  received  by 
James  .\.  Wetmore.  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington. D.  C..  until  3  p.m.,  June  2S.  for  furnishing  and  install- 
iui,'  lighting  lixtures  in  U.  S.  post  office,  custom  house  and 
courthouse  at    llilo.      (See  adv.   June  8   issue.) 

Bids    In    and    Contracts    Awarded 

N.  Y.,  Kew  York — Dredging — All  bids  received  June  1  for 
dredging  in  Tarrytown  Harbor,  New  York,  rejected  as  too 
high.      Noted   May    11. 
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M.  1.,  \rw  York-  Kite  <'niitrol  Sliilltin— <\ititniit  foi'  flro 
<i>iiii»l  Mliitloii  iiikI  iii'i'i-HworlnH  In  iii'W  Nih  CoiiMt  Dcri-iiNP  Ariii- 
oiy  iiwiikI.mI  i.>  ,1.  M,  KNnl'p,  4aj  Wont  42(1  HI.,  Now  Yiirk.  lit 
IV.irili.      NiiI.mI    Mjiv    is   mill   .liilK-   S. 

^.  v..  \r«v  \orh  Wiilii  ami  S<-w<t  SyHli-m  — IIIiIm  woio  rc- 
ci'lviwl  .liinr  1  fiM-  I'Xti'iiillnu  wiiliT  iind  Hi-wt'inKi"  H.vHl<<itiH  nt 
Kt  WuilHWiiitli  fioiii  l!.>l>fil  ('.  HiiiiiiuiiM.  I'lOrt  3i(l  Ave,  Ninv 
VoiU  (IIoioiikIi  of  llii><ikl\  II).  $4,rilO:  l-'rniil<  .1.  I':IhIiik<t,  SKS 
Alliiiitir  Aw.  N.  w  Yi.ik  (Moiiiuuli  of  Ili.M.klyii).  $1. fills;  I.. 
I>.  lIii'K'xiv,  2S   \i.  li..|,i.H   I'l..   Niw   York.   »r..n.',s,     Nolc.l   May  2:.. 

I>.  <'..  \\  niihliiKt<Mi  .Si>\v<'i'H  '  -  Coll)  lai't  for  coiihI  iiictlliK 
Hi-woiM  awanliil  li>  WAItllK.V  I'.  llltlONIZIOIl  TO..  WaHliliiKton. 
NoImiI    May    "■'>   ami   Jiiiii>   S. 

\ii.,  \orr«lk-  -IifiilfK  Iliiat — Contract  for  (Icrrlrk  boat 
awiir.l.-cl  to  \V.  K.  THOMAS  &  t'O.,  Norfolk,  lit  $17,«07.  Noted 
.Mav     i  and  .liiiii-   1. 

\.  C.  \\n>itr>vlllp  I'o-tt  orilic  Ill.lH  woio  ncolvcil  Juno 
fi  for  I'.  S.  ivoxi  iitlltf  at  WayiicHvlllo.  (a)  lliiicKtom-,  (l>)  «anfl- 
Mtoiii-.  aw  rollowH:  .MKfriion  llliilr,  .MoiitKoinory,  Aln.,  (n) 
jr.L'.TSl);  Wllllaiii  M.  riHHiMI  &  Co..  Nmv  York,  N.  Y.,  (n) 
$:.4.ono.  (Ii)  $.M;.mio;  n.iirn"-  \V.  Stiles  Construction  Co..  Chl- 
caKO.    111.,    (a)    »r.4.«,'l.      NoIimI    May    4. 

MUi...  I,niiri>!  I'omI  ( Ullr.-  -Pont  t  ai-t  for  V.  S.  post  odlcc 
awaiiU'.l    to   .li>ll\   <i.    I'.NKKrKK   \-    ("O.,    Minerva.    Ohio. 

'IVun..  Mnryvlllo  I'o.xt  otili-o— I,o\vi«t  l>lcls  r.ccl v.d  .Iiine  S 
for  I'.  S.  iu>.-<i  ollico  at  Maryvllle.  (a)  llm.Htom-,  (li)  sandstone, 
(o)  pink  inarl.lo.  were  n»  follow.s:  O.  W.  Slllfs  ronstructlon 
Co..  ClilcaKo,  III.,  (a)  $54,280.  (c)  $fi(l.lnil;  O.  (U-rlach.  Frost- 
Inirjr.  Md..  (a>  $.14. MM).  (I>)  $55,900;  \V.  H.  KIss.ll  &  Co.,  Now 
York.  N.  Y..  (a)  $.14,700.  (I.)  $57,400.  (c)  $0.0,500;  A.  IMalr, 
MontRoinrry,  Ala.,   (a)   $54,327.   (c)   $511,327.     Noted   May  4. 

III,.  C'hIonKO — TirodnlnB — Contract  for  dredglnjc  in  Calu- 
met Uiver  awarded  to  KITZ  S1MON.S  H  CONNELL  DRKDCE 
AN'n  noCK  CO..  Otis  IlldK.,  Chlcnso,  at  17.5c.  per  cu.yd.  Noted 
Ma>'    4   and   ,Iiini>   N. 

\V >•<»..  Kl.  I.nrnmir — Earth  \Vork^BI<l8  were  received  May 
2.1  for  earth  worlv  on  aliout  514  mi.  of  main  canal.  Ft.  Lara- 
mie I'nit.  North  IMatte  Project,  as  follows:  J.  E.  Hilton, 
nillinus.  Mont.,  $122,450;  Revnolds-Ely  Construction  Co., 
.spi  iimvillo.  rtah.  $l.f0.710:  MacArthur  Uros.  Co.,  11  Pine 
St.,    New    York.   N.   Y..    $13.S.5fil.      Noted    May    4. 

Tex.,  Ilflton — I'ost  Otflce — Rids  were  received  June  5  for 
V.  S.  post  olticc  at  Helton  (a)  limestone,  (h)  sandstone,  as 
follows:  GeorRc  A.  .Shaul.  Seneca,  Kan.,  (a)  $51,052;  Alger- 
non Blair.  Monltiomerv,  Ala.,  (a)  $51.fiOO;  W.  C.  Carter  Co., 
Chlcapo,  111.,   (a)   $52.;'ii5,   (b)   $54,495.     Noted  May   4. 

WnMh..  KryiMirt — Hiiildins — Contract  for  building  at  Pacific 
Coast  Torpedo  Station.  Kevport,  awarded  to  MARTIN  & 
nrc.AN  CONSTKI'CTION  CO.,  Northern  Bank  Bldff..  Seattle, 
at   $7,250.      Noted   Apr.   27. 

AVaMh.,   Seattle — DredRinK — Bids   were  received   May   31    for 

(a)  33.000  yd.  dredginK  at  Pupet  Sound  Lake  WashinKton 
Lock.  (Vi)  reniovins:  5r«0  round  piles,  (c)  reinovinpr  1,500  sheet 
piles,  as  follows:     Eriksen   Construction  Co..   Seattle,    (a)   32c., 

(b)  $1.50  each,  (c)  $1.75;  Rutler  &  Parry,  Seattle,  (a)  49.5c., 
(b)    $4.10,    (c)    $5.10.      Noted    May    11. 

Cnllf^  Mnre  Inlnnd — Bucket  Dredpe^ — Marion  Steam  Shovel 
Co..  Marion,  oliio.  at  $15,100.  submitted  only  bid  for  prravitv 
swinp.  1  ton  bucket  dredge  for  Navy  Yard,  Mare  Island. 
Noted  May  4. 

AlftMkn.  Cordova — Buildings — Contract  for  constructing 
buildings  at  Niival  Radio  Station.  Cordova,  awarded  to  C. 
KITPLER,  1309  7th  Ave.,  N..  Seattle,  ^\•ash.  Noted  Apr.  6 
and  13. 

CANALS.  DITCHES  AND  IRRIGATION 
Proposed  Work 

^laHs..  Ularhlehead — Dredt;inK — Massachusetts  Harbor  and 
Land  Commission  jietitioned  to  appropriate  $250,000  to  dredge 
Little    Harbor. 

>'.  Y..  .\ul»urii — Ditch — Bids  will  be  received  until  June  23 
for  ditch  for  Pond  Hundred  Drainage  Association,  Inc,  Wil- 
liam   ^Villiams.    Secy. 

\.  Y..  Syosset — (Official) — Drainage — Hansen  &  Coulter,  2 
Rector  St.,  New  York,  retained  as  engineer  for  drainage  work 
on  estates  of  Philip  Goodwin,  J.  A.  Burden  and  Victor  Mora- 
vetz. 

Fla.,  Bradentowii — Drainage — Bids  will  be  received  until 
June  17  t)v  Board  of  County  Commissioners  for  purchase  of 
SI  30.000  bonds  for  Oamble  Creek  Special  Drain  District. 
Robert  H.  Roesch.  Clk.   Bd.  County  Comrs.     Noted  Nov.   11. 

La..  Burtville — Drainage — Citizens  voted  $20,000  bonds  tor 
drainage  sy.stmi  for  Bayou  Paul  Drainage  District.  G.  W. 
.hitman.    Burtville.    Pros.    Bayou    Paul    Drainage    District. 

La..  New  Iberia — Canal — Plans  prepared  for  canal  con- 
necting Bayou.  Teche  and  Gland  Lake  being  considered  by 
Citv  and  P.-irish  Commissioners.  Estimated  cost,  Route  No.  1. 
exclusive  of  locks  and   piling.   $156,000.   Route  No.    2,    $162,000. 

La.,  New  Orleans — Pipe — Bids  will  be  received  until  June 
IS  l)y  Water  Board.  Room  503.  City  Hall  Annex,  for  riveted 
steel  pipe  for  drainage  system.  Contract  7S-D. 

Ohio,  Celina — Dredging — Bids  wMU  be  received  about  July 
1  bv  Frank  R.  Fauver  Supt.  Bd.  of  Pub.  Wks..  State  House 
Annex,  Columbus,  for  dredging  Indian  Lake.     Estimated  cost, 

$14,000. 

Ind.,  AVinehester — Drainage — Bids  will  be  received  until 
10:30  a.m..  June  17.  by  A.  B.  Purdy,  Drainage  Comr.,  for  drain 
for  Randolph  County. 

>Vis.,  Pen.saukee — Ditch — Preliminary  surveys  made  for 
S  mi.  drainage  ditch.  Stellar  Engineering  Co.,  73  Loan  and 
Trust  Bldg.,  Milwaukee,   Engr.     Noted  Mar.  30. 

Iowa,  Boone — Drainage — Plans  prepared  for  improving 
Drainage  District  No.  112.  Estimated  cost,  ?4S,000.  J.  R. 
Curr.v.   Boone.   County  Audr. 

lona,  Boone — Drainage — Contract  will  soon  be  awarded  for 
I>rainage  District  No.  136.  Estimated  cost,  |15,600.  J.  R. 
Curry.  Boone.  County  Audr. 


luwa.  .lelTeriiKn — DrnliuiKe — Contract  will  Hoon  bn  awarded 
for  draliia^i'  illHlrlct  for  Greene  iiml  \V<diHter  (.'ountlnH.  EhII- 
iiialed  eo.sl,  $210,000.  S.  .1.  NelHon.  Jofl'erHon,  Knur.  Nol.-d 
.May   25. 

lotvn,  IVevndn — |)riilmme--l'liinH  prepared  for  Boone-Hloiy 
(^oniilleM  .lolnt  Diiilnage  DiMtrlct  No.  7.  EHtlmatud  cOHt. 
$31,300.  II  A.  ClianilierH.  40N  liooiie  Nalloniil  Bank  Bldg.. 
Boone,    Dralnago    Engr.      AddicH.s  County    Auditor,   Nevada. 

Minn..  Pre»(on- — Ditch — BIiIm  will  mooii  bo  received  for 
Jiidleial    Klleh    No.    1.      lOHtimated   COHt,    $ins,000. 

>llnii„  St.  I'eter— Drainage — I'lans  being  pn-pared  to  drain 
Swan   Lake  In  Nicollet   County,  about   Hi. 500  acroH. 

Mo..  t'llntnn — iMiiinage- — Plans  being  conHldercd  for 
Pioneer  Dr.ilnage  Ditch  In  northeast  section  of  Henry  County. 
lOsllmatoil   COHt,    $!l(),000.      C.    E.   Jacoby,    lOrigr. 

Mo..  KnnMnM  City— Levee — Bids  will  be  received  until  2:30 
|i  Ml.,  .liine  27,  by  .SiipervlsorH  of  Birmingham  Drainage  T)1h- 
tilcl  for  10. 7S  ml.  of  levee  reiiulrliig  1.200.000  cu.yd.  of  em- 
bankiiieiit  and  51,020  .^q.yd.  of  rock  i>avlng.  Brooks  &  Jucobv, 
513  Sliukert    Bldg.,  Kansas  City,  Engr. 

Ark.,  \ew|»»rt — ^  Drainage — Preliminary  Burvcys  being 
madi-  for  (li;ilna«e  district  to  include  70,000  acres  In  Jackson 
and    Lawrence  Counties. 

W  anil,,  Seattle — Reclamation — Park  Commissioners,  Central 
Bldg..  conteinplates  filling  of  ITnlon  Bav  Shore  lands  and 
construiting    bulkhead,    3,000    ft.    to    reclaim    30    acres    of    lanrl. 

Ore.,  Meiltord — Irrigation — Citizens  voted  In  favor  of  Ash- 
land-Talent  District  which  comi)rlses  about  15,000  acre.?.  O. 
A.   M.inning.    Dir.   of  Irrigation   District. 

Ore.,  Portliind  —  Reclamation  —  Peninsula  Development 
League  pl.ins  drainage  and  ic'clamation  district  to  reclaim 
lowlands  and  dredge  Columbia  Slough.  J.  B.  I.,aber  and  J.  B. 
Easter,   interested. 

Calif..  LIndHay — (Official) — Irrigation — Bids  will  be  received 
by  C.  W.  Wright,  Secy.,  Lindsay-Strathmore  Irrigation  Dis- 
trict, until  noon.  July  7,  for  irrigation  works.  Stephen 
Kieffer,  57  Post  St..  San  Francisco,  Ch.  Engr,  Noted  Jan.  27 
and  May  25.      (See  adv.) 

Calif..  Mereed — Drainage — Citizens  of  Merced  Colony  plan 
to  organize  Cooperative  Drainage  District  to  drain  about  2,000 
acres.     G.  F.  Morell,  interested. 

Calif..  Blverxlde — Drainage — Board  of  Supervisors  voted  to 
construct  25  mi.  of  channels  and  ditches  in  vicinity  of  Brown- 
lands,  for  Drainage  District  No.  2.  Estimated  cost.  $92,015. 
R.  Q.  Brown,  530  California  Bldg.,  Los  Angeles.  Supt.  of 
Constr. 

Bids    In    and    Contracts    .\warded 

IV.  Y..  Albany — Barge  Canal  \\'orl< — Contract  for  Contract 
No.  23-A,  Erie  C^anal.  Section  9,  completing  canal  fiom  Kings 
Bend  to  Lehigh  Valley  R.R.  crossing.  al)out  Vo  mi.  east  of 
Genesse  River  awarded  to  H.  S.  KERBAUGH,  INC.,  Buffalo, 
at  $630. 5GS.      Noted  Apr.   20  and   May  25. 

Ohio,  Katon — Ditch — Commissioners  of  Preble  County 
awarded  contract  for  ditch  in  Jefferson  Township  to  GEORGE 
GBBHART.   R.   F.   D.,   Eaton. 

Ohio,  Sidney — Ditch— Contract  for  E,  J.  Brillott  Ditch  in 
Laramie  Township  awarded  to  OTTAWA  TILE  CO.,  Ottawa. 

Ind.,  Knox — Ditch — Contract  for  Cole  Ditch  awarded  to 
JORDAN   fi   SCHWARTZ.   Nappanee.      Noted    May   11. 

Ind.,  lVe«-  Castle — Ditch — Contract  for  ditch  awarded  to 
A.  J.  HARRY.  Renard. 

III..  Maple  Park — Drainage — Contract  for  excavating,  deep- 
ening and  widening  present  channel  of  Union  Drainage  Dis- 
trict No.  3  awarded  to  R.  H.  &-  G.  A.  McWILLTAM.S.  1111 
McCormick  Bldg..  Chicago,  at  .$29,455.    Noted  Apr.  6  and  Jlay  4. 

Iowa.  Bloomfield — Channel — Contract  for  channel  in  Fox 
River,  Drainage  District  No.  1,  awarded  to  H.  B.  WHITNEY, 
Emmetsburg.     Noted  Apr.   27. 

Iowa.  Britt — Drainage — Contract  for  Drain  No.  2,  16,000  ft. 
of  tile,  awarded  to  LEHIGH  SEWER  PIPE  CO. 

Iowa.  Northwood — Drainage — Contract  for  drainage  ditch 
in  District  No.  22  awarded  to  C.  GODFRESON. 

Iowa.  Stanwood — Drainage — Contract  awarded  to  R.  Y'. 
PAIRCHILD  for  6  mi.  of  drainage  ditch, 

Minn..  Lesueur  Center — Ditch — Contract  for  County  Ditch 
No.   43   awarded   to   CLYDE   A.   WALB,    at   $8,875. 

Tex.,  Harlingen — Irrigation — Cameron  County  Irrigation 
District  No.  1  awarded  contract  for  pumping  plant  to 
ROBARDS  &  HENSEN,  San  Benito.  Estimated  cost,  $50,000. 
Noted   Jan.   27. 

AVash.,  Seattle — Dredging — Erickson  Construction  Co.  sub- 
mitted lowest  bid  for  dredging  33,000  cu.yd.  at  32c.  per  cu.yd. 
removal  of  cofferdams,  etc.,  560  round  piles,  at  $1.50  and  1.500 
sheet  piles  at  $1.75. 

MISCELLANEOUS 
Proposed  Work 
Mass..  Boston — Breal<water — City  plans  breakwater  at  Gun 
Rock   Cove.      Address   Secretary  State   Board   of  Harbor  Com- 
missioners,  Boston. 

Mass.,  Somerset — Breakwater — Yachtsmen  of  Somerset 
petitioned  Massachusetts  Harbor  and  Land  Commission  to 
build  breakwater  on  Somerset  side  of  mouth  of  Taunton 
River. 

N.  Y..  Albany — Race  Track — State  Fair  Commission  plans 
race  track.  Estimated  cost,  $100,000.  Green  &  Wicks,  110 
Franklin   St.,   Buffalo,   Arch. 

N.  Y..  New  York — Excavation  and  Concrete  W^ork— Conners 
Bros.  Co..  64  West  88th  St.,  has  20,000  yd.  of  excavation  and 
8,000  yd.  of  concrete  work  to  let.      (See  adv.) 

IV.  Y.,  New  York — (Borough  of  Bronx)  —  (Official) — Ele- 
vated Work — Bids  will  be  received  until  11:30  a.m.,  June  26 
by  Public  Service  Commission  for  First  District,  120  Broad- 
way, Manhattan,  for  180th  St.  Yard  of  Route  No.  18,  part  of 
White  Plains  Road  Rapid  Transit  R.R. 
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N.  Y.,  IVew  York — (Boroiish  of  Manhattan)  —  (Ollicial)  — 
Cement — Bids  will  be  received  until  2  p.m.,  June  22,  bv  F.  J.  H. 
Kracke,  Comr.  of  Plant  and  Structures,  Municipal  lildg.,  for 
cement  for  Queensljoro   Hridse. 

Penn.,  HarrlNliui-K — Park — Survey  belnp  made  bv  student 
engineering  corp.s  of  Pennsylvania  State  ColleKe,  State  ('ol- 
lege,  for  e.xlension  of  Capitol  Park.  Samuel  li.  Uanibo.  Supt. 
Rd.  of  Pul).  Grounds  and  Bldg.  M.  B.  Cowden,  Citv  Engr. 
Noted  Mar.  2,'!. 

Penn.,  Philadrlphin — Park  Improvements — Bids  will  soon 
be  received  Ijy  (Jtorge  K.  Datesman,  Ulr.  Dept.  of  Pub.  Wks.. 
for  imiirovements  at  Cornelius  Park  including  comfort  station 
and  rest  hou.se.     Estimated  cost,  .$lt,OOU. 

Penn.,  Shiir|>.svllle — Dam — Plans  being  i)repared  by  Chestci- 
&  Fleming;-,  Pittslnirgh,  for  dam  for  Sharpsville  Improvement 
-\.ssociation   on   Shenango  River. 

Penn.,  York — Dam — Plans  being  prepared  for  800-ft.  dam 
for  east  channil  of  Sus(iui>hanna  Uiver.  Estimated  cost, 
$1;'),000.      Bennett,  .Seelye   &   Fleming-,   Harrisburg,    Eiigr. 

M<I.,  Knitlmore — .Market  House  —  Plans  being  prepared  b.v 
V.  Thomas,  Arch.,  61!  (lunther  BIdg.,  for  alterations  to  Kich- 
mond    Market.      Estimated    cost,    $15,000. 

Md.,  Ft.  Mellenry — (Baltimore  post  office) — Monument — 
Francis  Scott  Key  Monument  Association  plans  monument. 
Estimated   cost,   *7."),U0U.      James   II.    Preston,   Chn. 

Fla.,  lirntlentown — Park — (Mtizens  voted  bonds  for   pari\. 

MIn.s.,  Maeon — (Official) — Road  Graders — Bids  will  be  re- 
ceived by  John  .\.  Tyson,  Chancery  Clk.,  Noxubee  County, 
Macon,  until  2  p.m.,  July  3,  for  purchase  of  3  steel  road 
graders. 

MIhs.,  Mneon- -( Oflicial) — .Spreader.  Heater  and  Road 
.Sweei)er — Rids  will  be  received  by  John  A.  T.vson,  Chancery 
Clk.,  Noxul)ce  County,  Macon,  until  2  p.m.,  July  3,  for  i)Urchase 
of   1   spreader,    heater   and    road   sweeper. 

MInn.,  ^lerldlnn — Park — Election  will  soon  be  held  to  vote 
on  $30,000   bonds  for  city  park. 

La.,  Xew  OrleaiiN — Levee — Martin  Rehrman,  Mayor,  Clin,  of 
commission  apiJointed  b.v  governor  to  secure  necessary  legis- 
lation from  state  for  levee  construction  to  protect  5  parishes. 
Plans   lieing   considered   to    issue    $2,500,000    bonds   for   project. 

Ohio,  Canton — Grandstand — Stark  County  Agricultural 
Society    plans    grandstand.      Estimated    cost,    $40,000. 

Ind.,  IndlnnnpoliH — Lake — Plans  being  considered  for  arti- 
ficial lake  noith  of  Riverside  Park.  Henry  Seyfried,  Inter- 
ested. 

Ind.,  Sullivan — (Offlcial) — Concrete  Levee  Pacing,  etc. — 
Rids  will  t)e  received  by  Board  of  Commissioners.  Gill  Town- 
ship Levee,  until  2  p.m..  .July  1,  for  concrete  facing,  3-in. 
thickness,  on  river  slope  of  present  levee,  concrete  footing  at 
toe  of  slope  and  repairing  and  enlarging  present  earth  levee. 
G.  C.  Graeter.  Briggs  Rldg.,  Sullivan,  Engr.      (See  adv.) 

lotvn.  Diivenpiirt — Fountain — Citv  plans  fountain  in  River 
Front  Park  with  $10,0(U)  funds  left  to  city  by  J.  F.  Dillon. 

Minn.,  i>llnnenpoliN — Tunnel — Booth  Cold  Storage  Co. 
granted  permit   for  tunnel   under  3d  Ave.,  N.,  and  7th  St. 

Tex.,  Galveston — Bulkhead — Plans  being  prepared  for  con- 
crete pile  bulkhead  along  entire  length  of  Ijoulevard.  R.  JI. 
Sias,   County    Engr.,   Galveston.      Noted    Dec.   2. 

Tex.,  Sherninn — Parks — Election  will  be  held  June  24  to 
vote  on  $10,0110   for  parks. 

I  tab.  Salt  Lake  City — Comfort  Station — Rids  will  be  re- 
ceived until  10  a.m..  June  22,  by  Gordon  Snow.  City  Recdr., 
for  comfort  station  at  Liberty  Park.     S.  Q.  Cannon,  City  Engr. 

AYa.sh.,  Seattle — Dock — American  Can  Co.,  Portland,  Ore., 
plans  S0x30O-ft.   dock  at  Seattle. 

Calif.,  LonK  Beaeh — Seawall — City  retained  Leeds  &  Rarn- 
ard.  Consult.  Engr.,  Central  Bldg.,  Los  -Angeles,  to  prepare 
plans  for  combined  concrete  steeped  face  seawall,  sidewalk 
and  ornamental  light  between  Chestnut  PI.  and  Golden  Ave. 

Ont.,  Windsor — Docks — Plans  being  prepared  for  2  docks. 
1  at  foot  of  Ouellette  Ave.  and  other  at  foot  of  Ferrv  Ave.  for 
Detroit  &  Windsor  Ferry  Co.  Estimated  cost,  $150,000.  Noted 
June   8. 

Bids  In  and  Contracts  Awarded 

Mass.,  Heverly — (OfTicial) — Bathhouse — Contract  for  bath- 
house at  Ocean  Park  for  citv  awarded  to  WILLIAM  H.  CANN, 
239  Ranton  St.,  at  $16,970.     Noted  Mar.   30  and  Apr.  20. 

R.  I.,  Providence — Field  House — Contract  for  field  house 
for  city  awarded  to  PAMIGLTETTI  BROS.,  166  Broadway, 
Providence. 

N'.  Y.,  New  York — CBorough  of  Brooklyn) — Pier — Contract 
for  pier  for  Rush  Terminal  Co.,  100  Broad  St.,  Manhattan, 
awarded  to  BARTH  S.   CRONIN,   573  Clinton   St.,  Brooklyn. 

X.  Y.,  New  York — (Borough  of  Manhattan) — Station  Finish 
Work — Contract  for  station  finish  work  on  Sections  12  to  15 
Inclu.sive  of  Route  No.  5,  a  part  of  .Seventh  .\ venue-Lexington 
Avenue  Rapid  Transit  R.R.  in  Boroughs  of  Manhattan  and 
Bronx  awarded  to  A.  W.  KING  &  CO.,  1511  Brvant  Ave.,  at 
$316,091.     Noted   May   IS   and   June  8. 

!V.  Y.,  Poushkeepsie — Signal  Tower — New  York  Central 
Railroad  Co.,  70  East  45th  .St..  New  York,  awarded  contract 
for  Signal  Tower  No.  60  to  EDWARD  V.  ANDERSON,  39  Mar- 
ket St.,  Poughkeepsie. 

Penn..  Pliiladelpliln — Bulkhead — Contract  for  bulkhead  and 
boiler  house  at  .17th  and  R^^ed  St.  for  Philadelphia  Rubber 
Works  awarded   to   STRICKEUT   &   CO. 

Penn.,  Pliilndelpltin — Filling — E.  H.  Vare,  at  $0.40  per  cu  yd. 
submitted  lowest  t)id  for  furnishing  and  placing  about  ISn.OOd 
cu.yd.  of  filling  for  substructure  of  first  of  Moyamensing 
group    of    municipal    piers. 

Penn.,  Philadelphia — Tower — George  Dobbin  &  Co.,  at 
$7,9S0,  sul)initted  lowest  bid  for  observation  tower  on  Race  St. 
pier. 

La.,  Neiv  Orlean.s — Levee — Contract  for  Sections  1  and  2  of 
Lower  Protection  Levee  in  3d  district  awarded   to  HAMPTON 


REY.N'OLDS,  823  Malson  Blanche  Bldg,.  and  contract  for  Sec- 
tion 3  awarded  to  A.  M.  SHAW,  Hibernia  Bank  Bldg.  Noted 
May  11  and  25. 

Wis.,  I-Jast  Knd — Grandstand — Contract  for  grandstand  and 
agricultural  exhibit  hall  at  Dean  Park  County  Fair  Grounds 
for  Douglas  County  Agricultural  .Society  awarded  to  JOHN- 
SON &  SHERRICK.      Estimated   cost,   $10,000. 

Wis.,  Milivnukee — Coal  Shed — Contract  for  coal  shed  on 
Canal  St.  fur  I'hiladelphia  &  Rearling  Coal  and  Iron  Co. 
awaided  to  H.VXSON  CO.N'STRUCTIO.V  CO..  First  National 
Bank    Bldg. 

Wis.,  West  .\llis — Grandstand — Contract  for  addition  to 
grandstand  at  State  Fair  Paik  awarded  to  KROENI.NG  CON- 
STRUCTION CO.,  Majestic  Bldg..  Milwaukee.  Estimated  cost, 
$75,000      Noted   Apr.    27   and   May    11. 

lona,  Davenport — Rivir  Imijrovements — Levee  Commis- 
sioners awarded  contracts  for  material  for  levee  from  Harri- 
son to  Perry  St.  to  BUILDER.S'  SA.ND  AND  GRAVEL  CO., 
Davenport.  4.800  cu.yd.  of  riprap  at  $6,700;  3.250  cu.yd.  crushed 
stone,  $2,925;  3,600  bbl.  Portland  cement,  $5,200;  75,000  cu.vd. 
sand  fill.  $26,250;  300  yd.  crushed  rock,  $3.45;  and  to  PURING- 
TO.X  PAVIN(i  BRICK  CO.,  Galesburg.  III.,  430,000  beveled  pav- 
ing brick  at  $7,142.     Noted  -May   11. 

Mont..  Oillings — Stadium — Contract  for  stadium  for  Yel- 
lowstone County  Fair  awarded  to  PIPER  CONSTRUCTION 
CO.,    Billings.      Estimated   cost,    $60,000.      .Voted   Mar.    23. 

Mo.,  St.  Louis — Mausoleum — Contract  for  mausoleum  at 
Valhalla  Cemetery  for  Valhalla  Mausoleum  Co.  awarded  to 
CHARLES  M.  LUND,  810  Olive  St.,  St.  Louis.  Estimated  cost, 
$150,000, 

Tex.,  Ei  PuMo — Comfort  Station — Bids  received  for  comfort 
station  at  San  Jacinto  Park  rejected.     Noted  May  11. 

Wash.,  Seattle — Fill — Contract  for  hydraulic  fill  on 
Duwamish  AVaterway  awarded  to  HOLT  &  JEFFEY,  Trans- 
portation Bldg.,  at  $25,128.  A.  1*.  Denton,  County  Engr., 
Seattle. 

Calif.,  Saeramento — Weir — Tcichert  &  Ambrose,  at  $336,640, 
submitted  lowest  bid  for  weir,  2,185  ft.  long.  Frank  C.  Miller, 
City    Engr.      Noted    Feb.    17   and   May    11. 

D.  C,  Vancouver— Wharf — New  P^ngland  Fish  Co.  awarded 
contract  for  reconstructing  wharf  and  buildings  to  COTTON 
CO.,  LTD.     Estimated  cost.  $200,000. 

BUILDINGS 
Proposed  Work 


Maine,  Rockland — Maine  Central  Railroad  Co.  plans  to 
build  station  at  Rockland.  Estimated  cost,  $100,000.  B.  T. 
Wheeler,   Portland,   Ch.   Engr. 

N.  H.,  Bakersviile — (Manchester  post  ofTice) — Bids  will  be 
received  until  7:30  p.m.,  June  26,  by  Joint  Committee  on 
Schools  for  alterations  to  scihool  building.  William  T.  Towner, 
366  5th  .\ve..  New  York.  N.  Y.,  Arch. 

N.   II.,   Manchester— ^City   plans   to   build    isolation    hospit.al. 

IV.  H.,  Manchester — Bids  will  be  received  until  June  26  for 
2-story,  fi5xl54-ft.  school.  Estimated  cost,  $65,000,  W,  T. 
Towner,   366  5th  Ave.,  New  York,  N.  Y.,  Arch.     Noted  Mar.   23. 

Mass.,  Brockton — Finance  Committee  of  Citv  Council  ap- 
propriated $90,000  for  addition  to  Winthrop  School. 

Mass.,  Medford — Citv  plans  17-room  school  at  Park  and 
Washington   St.      Estimated   cost,    $125,000. 

Mass.,  AValpole — (Official) — Bids  will  soon  be  received  for 
3-story  aeri(\iltur:il  school  for  Norfolk  Countv  Agricultural 
School.  E.«tiniatid  cost.  betW'in  .?45,000  <uid  $50,000.  \\'illiam 
Chapman,   15  Ashburton  I'l.,   Boston,  Art^h.     Noted  June   1. 

Mass.,  Worcester — Clark  University  plans  laboratory. 
Estimated   cost,   $40,000. 

y.  Y.,  Alexander  Hay — St.  Ce<*elia's  Church  plans  to  build 
edifice    on    Walton    St.      Estimated    cost,    $100,000. 

!V.  Y.,  New  York — (Borough  of  Richmond)^ — Plans  pre- 
pared by  Renwick,  Aspinwall  &  Tucker,  -Arch.,  8  West  40th 
St.,  Manhattan,  for  additions  to  Sea  View  Hosi)ital  at  Sea 
View,  S.  I.  Estimated  cost,  $540,000.  John  A.  Kingsbury, 
Municipal  Bldg.,  Manhattan,  Comr.  of  Dept.  of  Pub.  Chari- 
ties. 

N.  Y.,  Rochester — Plans  being  prepared  bv  Crandall  & 
Strobel.  Arch.,  401  E.  &  B.  Bldg.,  for  2-story,  church  for 
liake  Avenue  Baptist  Congregation.  Estimated  cost,  $125,- 
000. 

N.  .!„  Fairview — Plans  being  prepared  by  William  Mayer, 
Jr..  Bergenline  Ave..  West  New  York,  for  2-story,  68x84-ft. 
school.     E.  Linskie,  Fairview,  Secy.  Bd.  of  Education. 

N.  J.,  Laurel  Springs— Plans  being  prepared  by  John  L, 
Conlvs,  Arch.,  Philadelphia,  Penn.,  for  2-story  school  for 
Board   of   Education. 

N.    J..    New    Brunswick — (Official) — Bids    will    be    received 

until  June  19  bv  E.  Burt.  Collector  Middlesex  County,  for 
2-story.  40x99-ft.  workhouse  with  34xll4-ft.  wing  for  Middle- 
sex County.  Estimated  cost.  $45,000.  A.  W.  Bissett.  Clk. 
Noted   June   1. 

N.  J..  Perth  Amhoy — Smith  Street  Realty  Co.  plans  theater 

on   Smith   .St.      Estimated   cost,   $100,000. 

N.  J.,  Pompton  Lakes — Bids  will  be  received  until  7  p.m., 
.Tune  26.  b.v  lioard  of  Education  for  school.  Rasmussen  & 
Way  land.  1133  Broadway,  New  York,  N.  Y.,  Arch.  Noted  Apr. 
20  and   May  25. 

Penn.,   Bethlehem — Charles   M.    Schwab   plans   concert   hall. 

Estimated    cost.    $100,000. 

Penn.,  Carlisle — Trustees  of  Dickinson  Law  School  plans 
building  to  be  known  as  Tricket  Hall.  Estimated  cost,  $50.- 
000.      Judge    E.   W.    Biddle,    I'res.   of   Bd. 

Penn.,  Harrlsliurg' — Bids  will  be  received  tintil  June  20  by 
C.  Harry  Kain,  Arch..  37  Chestnut  St.,  for  5-story  hotel  and 
store  building  for  George  L.  and  Charles  A.  Doehne.  Esti- 
mated  cost.   $125,000.     Noted  June   8. 
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IViin.,    llnrrUburir — HurrlNliiirK    (Mub    lilaiin    lo  liiilltl    club 

hiiiiM-.      i:Hlmuil«il    (-.■Mt.    $S(i,00(l.      John    Fox    VVoImm,  liili<iTHtiMl. 

IViiii.,     Jobiiiilmtn — I'buiM     lu-liiK     liifi>ai«nl     by  Ucibi-i  I      A. 

8i-b<iiimM,   Anh.   na:'   l^iiiilicrtoii  St,.   Tii-nlon.   N.  J.,  for  c-biircb 

rOI-    St.     .Mlir.VH    I'ohKK-Klltlnll.        KHtllMlltl'd    I'ONt.     $10(1. IMIU. 

IV KlttMiiiiInu-    Klllli'tiil)       lililH    will    III'    ri-cflvcd    until 

noon.    Jinn-     H.    for    3-Btor.v.     42xlL'0-ft.     hotpl     for    (Irornf     W. 
Hei'Ho.      II.    C.    C'loppor,    rarli    ItldK.,    rittHbuiKli,    Anh.      Notiil 

JUIK'    1. 

rrnii^  LKKs^Conti'iict  will  Hoon  b«  awariled  for  hlxh 
Hchool  fur  School  Hoard.  KHtlniuti-d  cohI.  |!tO.OO0.  Noted  Mar. 
2'i   anil   June   .s. 

I'rnn.,  Mlillnntl — CltlxcnH  voted  $40,000  bonds  for  8-rooni 
Hchoiil    for    Itiiaiil    of    ICdiicatlon. 

rniti.,  >lfKrr>>|iorl  naiLi  bcInK  iiropared  by  H.  *  T.  J. 
HllHhton  for  duplex  inarkct-houHc  liulldlnK.  KHtlniatcd  co»t, 
$CO.O(Ml. 

IVnii.,  IMillndrlphIn — (t)IIlrlal)  —  I'lann  bcInK  prepared  by 
Scoflild  Kn^JMu■crln^;  Co.  and  l>i'Arniond.  ABbnicad  Ai  HIcklc.v, 
Knur,  and  .\rch..  Coninicrclal  Truf%t  Bld^..  for  12-Htory  olllcc 
bulldhiK  and  powoi-  house  for  Franklin  Trust  I'o. 

IVnn..  Shrrliinii — Hoard  of  lOducatlon  retained  MacC'lurc  & 
Spahr   to   prepare   plan.s   fur    hiKh   Hchoiil. 

IVnn.,  \\  Ilki'M-llnrrr^lloard  of  lOducatlon  pInnH  school  at 
Andovcr   and    Toplar   St.      I';stlniated   oo«t.    $100,000. 

IVun.,  Vork— Plans  behiK  prepared  for  Huperstructure  of 
4-storv,  2i>x240-ft.  club  house  for  Loyal  t)rder  of  Moose,  No- 
14S.  bv  Ciemmlll  &  Hlllmeyor,  Arch.,  York.  Estimated  cost, 
Jf.O.OOii. 

I)«'l..  'WllnihiKtun — IMans  beinn  prepared  by  Kdward  Canby 
Mav.  .\rcb..  Dupont  lildn..  for  bufldInK  for  Y.  M.  c:.  A..  1108 
KlnK    St.      lO.-itiniated   cost.   $200,000.      Noted   Mar.    23. 

Mil.,  (iiillford — St.  Innntlus  Church  contemplates  building 
edifice   at    (iuilford.      Kstlmated    cost,    $400,000. 

\n.,  \ewport  Xewo — rians  belnir  prepared  by  FerKUSon, 
Cnlrow  \-  Wrenn.  Arch.,  A'irRinia  Nntlonal  Hank  lililR.,  Nor- 
folk, for  school  and  additions  to  other  schools  for  School 
Board.      Estimated   cost,    $130,000. 

Vn.,  Morfolk — Plans  beinfc  prepared  by  FerKUson,  Calrow  & 
AVrenn,  Arch.,  Virginia  National  Hank  Hldp:.,  for  synaKOgue 
for    (ihef    Sholom    Temple.       Estimated    cost,    $75,000. 

«;«..  .Vtliintn — Plans  bcinp:  prepared  by  M.  F.  Morris,  525 
Atlanta   National   P>ank    RIdK.,    for   school    for   School   Board. 

Fin.,  St.  IVterHbiirK: — lOlection  will  be  held  In  September 
to  vote  on   $125,000   bonds  lor   hifih   .school. 

AIn.,  IllrnilnKbnm — Citizens  voted  $500,000  bonds  for  audi- 
torium,     (leoriie   1!.   Ward.  Mayor.     Noted   Mar.    9. 

VIn.,  liirminKhnm — Citizens  voted  $2,000,000  bonds  for 
schools.     (leorKe  B.   Ward,  Mayor.     Noted  Mar.   23  and  Apr.  20. 

.\ln..  Florence — Plans  beinp  l>repared  by  R.  G.  Deacon. 
Chattanooga.  Tenn..  for  hiph  school  for  Board  of  Education. 
Estimated    cost,    $42,000.      Noted    Apr.    13    and    27. 

MIms..  Poplnrvllie — Press  reports  state  plans  being  pre- 
pared bv  N.  W.  Overstreet.  Jackson,  for  courthouse.  Esti- 
mated cost.  $40,000.  Address  County  Clerk,  PoplarviUe.  Noted 
May   25. 

MImm.,  'Wnlthall — Citizens  of  Webster  County  voted  $75,000 
bonds  for  courthouse  and  jail.  Address  County  Clerk,  Walt- 
hall. 

La.,  Monroe — See  item  under  "Water-Works." 

Tenn..  Knoxvllle  —  International  Barbers  Union  plans 
tuberculosis  hospital.  Estimated  cost,  $1,000,000.  F.  X.  Nos- 
chang',    Indianapolis,    Ind.,    Pres. 

Tenn..  Nasbvllle — Woodland  Street  Presbyterian  Congre- 
gation plans  to  rebuild  church  at  Gartland  Ave.  and  Gartland 
Rd.      Estimated   cost,    $45,000. 

Tenn.,  IVashTllle — Little  Sisters  of  the  Poor  purchased  site 
at  Nashville  and  plan  to  erect  building.  Estimated  cost, 
$125,000.     M.  J.  Lynam,  interested. 

Ky.,  Beren — Press  reports  state  Berea  College  plans 
womens  dormitory  as  memorial  to  Mrs.  D.  Willis  James,  New 
Vork,    N.    Y.      Estimated    cost,    $40,000. 

Ohio.  Canton — W.  T.  Kirke.  Secy.  Builders'  Exchange,  re- 
ports that  organization  contemplates  office  building.  Esti- 
mated cost.   $100,000. 

Obio,  Hamilton — Citv  contemplates  building  citv  hall.  Es- 
timated   cost,    $200,000.      Charles    Manny,    Citv    Clk. 

Obio,  >iew  LexinKton — Plans  being  prepared  by  Wilbur  T. 
Mills.  Arch..  67  East  Long  St.,  Columbus,  for  children's  home 
for  Perry  County.  Estimated  cost,  $42,000.  T.  J.  Solby,  Chn. 
County  Comrs.     Noted  May  11. 

Ohio,  Xiles — Bids  will  soon  be  received  for  1-story  bank 
and  office  building  for  Dollar  Saving  Bank.  Estimated  cost. 
$60,000.  C.  F.  Owslev,  Mahoning  Bank  Bldg.,  Youngstown, 
Arch. 

Ohio,  Aan  Wert — Y.  M.  C.  A.  contemplates  erecting  build- 
ing. Estimated  cost,  $100,000.  Address  Chairman  of  Build- 
ing   Committee. 

Ind.,  Bos«ell — Plans  being  prepared  by  J.  A.  Boonstra  & 
Co.,  Arch..  'Wallace  Bldg.,  La  Fayette,  for  2-story  high  and 
grade    school    for    H.    E.    Simpkins.      Estimated    cost,    $40,000. 

Ind..  Tell  City — -Plans  prepared  by  James  J.  Cooper.  Arch., 
640  10th  St.,  for  3-storv,  nOxlOO-ft.  lodge  and  club  house  for 
J.    Hugger.      Estimated    cost,    $85,000. 

Ind..  Terre  Haute — Indiana  State  Normal  School  plans  to 
erect  buildin.s:.     Robert  G.   Gillum,   Professor. 

Ind.,     Terre      Haute — Centenary      Methodist      Congregation 

plans  church.      Estimated   cost,   $75,000. 

Mich.,  Flint — Plans  being  prepared  for  3-story  theater 
and  office  building  for  Walter  S.  Butterfield,  Majestic  Theater. 
Estimated  cost,  $150,000.  John  Eberson.  64  East  Van  Buren 
St.,  and  C.  W.  &  George  D.  Rapp,  69  West  Washington  St., 
Chicago.    111..    Assoc.    Archs. 
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MIfb,,  llnueuek— CItlzeriH  defeated  $160,000  bond  iBHue  for 
Bi'hool  fur  Hoard  of  Education.  John  \V.  WaKiier,  Socy.  Noted 
Apr.   27. 

.MIeb,,  l.udlnKton — PlaiiH  being  prepared  for  school.  Estl- 
iijiiteil    <i)Ht.    JS.1. 11(10. 

Midi,,    .Mupikfuon — 'Planx    prepariil    fi. 
of   .\Ierey.      lOHtlmated   coHt.    $100,000. 

Mli-h.,  I'ontin*- — Plans  being  prepand  by  C 
Detroit,  for  theatei'  at  .Saglnuw  and  Water 
Theater  Co.      Noted    Dec.    30. 

MIeb.,  Hoynl  <»nk  Preliminary  jilans  being  prepared  bv 
W.  !•;.  Hunter,  Arili.,  Chamber  of  Commerce  lildg.,  Detroit,  for 
church  and  ,Sund;iy-Hcliool  for  Uoval  Oak  .Melliodlst  EpiHcoiial 
Connrenatlon.      ICstlmated   coHt,    $60,000. 

III.,  Illiie  lolniid  — Plans  will  be  prepared  bv  Miller,  Fullen- 
wlder  iV  Dowling,  Aich..  0  North  Michigan  Ave.,  Chicago,  for 
2-Htorv  high  school.  Estlmnted  cost,  $t(0,000.  J,  E.  Lemon, 
Secy.    P.d.    of    i:d\ic.itlon. 

III.,  Illicblnnd  I'nrk — Plans  prepared  by  Hrown  &  W.ilcott, 
Arch..  19  South  La  .Salle  St.,  Chicago,  for  2-Hlorv  club  house 
for    Hoh-o-LInk    Golf    Club.       Estimated    cost,    $40,000. 

III.,  Mufomb — Bids  will  be  received  until  10:30  a.m.,  June 
19,  at  olllce  of  James  B.  Dlbelka,  State  Arch..  130  North  bth 
.Ave..  Chicago,  for  art  building  for  Western  Illinois  Normal 
School. 

III.,  Onk  I'nrk — Plans  being  prepared  bv  Charles  E.  White, 
Arch..  139  North  La  Salle  St.,  Chicago,  for  2-Htory  parish 
house  for  Grace  Episcopal  Congregation.  Estimated  cost, 
$40,000. 

111.,  Ilookforil — Plans  being  prepared  by  Peterson  &  John- 
son, Arch.,  406  Lundberg  Bldg.,  for  5-8tory,  41xl00-ft.  bank 
and  olllce  building  for  Swedish-American  National  Bank. 
Estimated    cost.    $75,000. 

III.,  ^■enl<•e — Citizens  voted  $50,000  bonds  for  high  school 
for    School    P.oard. 

>\'lM..  SomerNot — Plana  being  prepared  for  E.  L.  Masgueray, 
Arch.,  595  Endicott  Arcade,  St.  Paul,  Minn.,  for  edifice  for 
R.    C.    Church.      Estimated    cost,    $40,000. 

Iowa,  Clnrlndn — (OfBcial) — Bids  will  be  received  until  7:  30 
p.m.,  June  26,  by  Earl  I'elros,  Secy.,  for  purchase  of  $60,000 
bonds  for  school  for  Board  of  P^ducation.     Noted  May  25. 

Iowa,  Floyd — Plans  being  prep.ared  by  H.  B.  Burr,  Arch., 
603  Commercial  Bldg.,  Waterloo,  for  2-story  school  for  Board 
of    Education.      Estimated    cost,    $40,000. 

Iowa.  Hubbard — (OfflciaD — Bids  will  lie  received  until 
1  p.m.,  July  10,  bv  R.  R.  Swallum.  Secy.  School  Bd.,  for  school. 
Estimated   cost,   $42,000.      Noted  May   25. 

lona,  IrvluK — Plans  being  prepared  bv  W.  F.  Gernandt. 
Arch..  Omaha,  Neb.,  for  2-story,  68xll0-ft.  school.  Estimated 
cost,    $45,000. 

Iowa,  JeBup — Consolidated  School  District  contemplates 
building  school.     Estimated  cost,   $75,000. 

Iowa,  MaHon  City — Election  will  be  held  July  7  to  vote  on 
$40,000  bond  issue  for  high  school,  an  issue  having  previously 
been  voted  for  same.  Estimated  cost  of  entire  project,  $250,- 
000.  J.  H.  Felt  &  Co.,  SOO  Grand  Ave..  Temple  Bldg.,  Kansas 
City,  Mo.,  Arch. 

lown,  MuMcatine — Citizens  voted  $75,000  bonds  for  high 
school.     C.  R.   Stafford,   Secy.   Bd.  of  Education.     Noted  May   4. 

Iowa,  Ona^^e — Citizens  voted  $05,000  bonds  for  school  for 
Osage  School  District.  W.  K.  Lethia,  Waverly,  Arch.  Noted 
Apr.  27  and  May  11. 

Iowa,  Red  Onk — Citizens  voted  $115,000  bonds  for  high 
school.  Trunk  &  Gordon,  Donnell  Court  Bldg.,  St.  Joseph,  Mo., 
Arch.     Noted  Apr.  6  and  May  11. 

Iowa,  AV'aterloo — Plans  being  prepared  by  M.  B.  Cleveland, 
Arch.,  308  First  National  Bank  Bldg..  for  2-story  high  school. 
Estimated  cost.  $300,000.  AV.  H.  Brunn,  207  East  5th  St., 
Secy.   Bd.    of   Education.      Noted   Nov.    25    and    Dec.    30. 

Iowa,  AVest  Side — (Official) — Bids  will  be  received  until 
Julv  1  bv  J.  E.  Dempster,  Secy.,  Waterloo,  for  school.  Esti- 
mated cost,  $40,000.  J.  G.  Ralston,  Syndicate  Bldg.,  Water- 
loo,  Arch.      Noted   May    25. 

Minn.,  Moorhead — Election  will  soon  be  held  to  vote  on 
$125,000  bonds  for  high  school.  Address  Secretary  Board  of 
Education.     Noted   Apr.   13. 

Minn.,  Virginia — Citizens  defeated  $375,000  bond  issue  for 
high   school   for   Board   of   Education.     Noted  June   1. 

Kan.,  Hays — Plans  being  prepared  by  C.  A.  Smith,  Arch., 
Salina.  for  3-storv,  74x90-ft.  high  school.  Estimated  cost, 
$50,000.  A.  O.  Robinson,  Secy.  Bd.  of  Education.  Noted 
May   25. 

Kan.,  HealT — Plans  being  prepared  for  township  hall.  Esti- 
mated cost,  $80,000.     Mann  &  Gerow,  Hutchinson,  Arch. 

Keb.,  Havelook — Bids  will  be  received  until  June  30  by 
F.  B.  Y'oung.  Secy.  Bd.  of  Education,  for  2-story  high  school. 
\\'.    F.   Gernandt,   Keeline   Bldg.,    Omaha,   Arch.      Noted   Apr.    6. 

Neb..  PlattHmouth — Bids  will  soon  be  received  for  2-story, 
64xl20-ft.  school.  Estimated  cost,  $50,000.  E.  H.  Westcott. 
Secy.  Bd.  of  Education.  Berlinghoff  &  Davis,  Security  Mutual 
Life  Bldg.,  Lincoln,  Arch.     Noted  Apr.  27  and  June  1. 

Neb.,  AVyniore — Citizens  defeated  $45,000  bond  issue  for 
high  school.     Noted   Mar.   2. 

S.  D.,  AV>l>»ter — Contract  will  soon  be  awarded  for  2-story 
school.  Estimated  cost,  $65,000.  Oscar  Grue,  Clk.  Bd.  of 
Education.      Noted    Nov.    25    and    Dec.    2. 

N.  D.,  Edmore — Bids  will  be  received  until  8  p.m.,  June  30, 
for  school.     J.  A.   Shannon,  Devils  Lake,  Arch. 

X.  D.,  Fesscnden— Bids  will  be  received  until  8  p.m.,  June 
19.  by  C.  M.  Brinton,  Secy.,  for  2-story  auditorium  and  busi- 
ness block. 

N.  D.,  Minot — Press  reports  state  contract  will  be  awarded 
about  Julv  15  for  4-story,  117x335-ft.  high  school.  W.  E 
Hulse  &  Co.,  Hutchinson,  Kan.,  Arch.  Noted  Feb.  3  and 
May  25. 
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Wyo.,  Laramie — Edward  Ivinson  plans  memorial  hospital 
to  be  called  Ivinson  Memorial  Hospital,  and  will  donate  same 
to  county.      lO.stiniatcd   cost.   .fSU.OdO. 

Mont.,  Deer  Lodare — I'latis  picpared  for  3-story  concrete 
oflice  and  clul)  buildinK  for  Ucer  Lodge  Masonio  Older.  Esti- 
mated  c(jsl,    $40,000. 

Mont.,  Ilelrnu — Plans  prepared  for  4-story  theater.  Esti- 
niiitod  fo.st.  $150,000.  O.  W.  Marshall  and  B.  H.  Canon,  Inter- 
ested.    Noted  Mar.  2. 

Mo.,  Fulton — I'ress  reports  state  William  Woods  College 
contemplates  erecting  building  for  music  and  academic  de- 
partments.    Estimated  cost,   $60,000. 

Mo.,  VVnrrenNlturK — I'lans  prepared  bv  P.  J.  Bradshaw, 
.\rch..  International  Life  lildg.,  St.  Louis,  "for  3-story,  .')0.\120- 
ft.  scientific  hall  for  Cential  Weslevan  College.  Estimated 
cost.   $60,000. 

Te.li.,  t'enterville — Leon  County  plans  courthouse  and  jail. 
Estimated  cost,  $60,000.  Address  County  Clerk,  Center- 
ville. 

Tex.,  DalliiN — I'lans  prepared  by  Woodruff  &  Van  Slyke, 
Arch..  Ft.  Worth,  for  chuich  for  Oak  Cliff  Christian  Congre- 
gation.     Estimated   cost,   $60,000. 

Tex.,  DnlloM — Press  reports  state  plans  being  prepared  by 
T.  P.  Barnett  Co.,  Arch.,  St.  Louis,  Mo.,  for  hotel  for  (Oriental 
Hotel  Association. 

Tex.,  I'ariM' — Plans  being  prepared  by  J.  L.  Wees,  Arch., 
Commercial  Bldg..  St.  Louis,  Mo.,  for  bank  and  office  build- 
ing at  Paris.     Estimated  cost.   $-100,000. 

Tex.,  I'uriM — Plans  prepared  l)y  Woodruff  &  Van  Slyke, 
Arch..  Ft.  Worth,  for  church  for  First  Christian  Congre- 
gation.    Estimated  cost,  $50,000.     Noted  Feb.   10. 

Te.x.,  I*ariM — Plans  prepared  by  Lang  &  Witchell,  Arch., 
Pari.s.  for  church  and  parsonage  for  Fir.st  Baptist  Congre- 
gation.     Estimated  cost.   $.50,000.     Noted  May  11. 

Tex.,  I'ariM — .School  Board  retained  Sanguinet  &  Staats, 
Arch.,  Ft.  Worth,  to  prepare  plans  for  school.  Estimated 
cost.    $150,000. 

Tex.,  i>ari.s — Sam  Houston  Lodge  of  Knights  of  Pythias 
plans  3-story    building. 

Okla..  Ardniore — Pioneer  Telephone  Co.  plans  reinfoiced- 
conciele    building.      Estimated    cost,    $100,000. 

OhLla..  I>e«ey — Contract  will  soon  be  awarded  for  high 
school.  Estimated  cost.  $40,000.  Hawk  &  Parr,  Security 
Bldg..   Oklahoma   City,  Arch.     Noted   May  25. 

Idaho,  Twin  Falls — Plans  being  prepared  by  Distinctive 
Homes  Building  Co.,  Learv  Bldg.,  Seattle,  Wash.,  for  school 
for   School   Boaid.      Estimated   cost,   $75,000. 

Cailf.,  Potrero — Board  of  Supervisors  of  San  Diego  plan  to 
build  Daniel  Webster  School  at  Potrero.  Estimated  cost, 
$145,000. 

I'tah,  Parowan — Plans  prepared  by  Cannon  &  Petzen  for 
srho<d._^  Estimated  cost,   $40,000.     Noted   May   25. 

Ore.,  Portland — Sisters  of  Good  Shepard  plan  building  at 
Dekum  Ave.  and  Congress  St.  Estimated  cost,  $125,000. 
Jacobberger  &  Smith,  Portland.   Arch. 

Calif.,  Los  AngeleH — (Official) — Bids  will  be  received  about 
July  1  by  Maybeiry  &  Parker,  Arch.,  Pacific  Electric  Bldg., 
for  8-story  reinforced-concrete  building  on  Los  Angeles  St. 
between  Sth  and  9th  St.  for  Valentine  Kratz.  Estimated  cost, 
$70,000.      Noted   May   25. 

<tue.,  Levis — See   item   under   "Bridges." 

Bids    In    and    Contracts    Awarded 

Maine.  .VuguMta — Low  bids  received  May  31   for  3-storv.  42x 

158-ft.   addition   to   Augusta  State   Hospital   as   follows;      E.   C. 

Hodgins.     Bangor.     $83,722;    Noyes    &    Campbell.    Augusta,    at 

$98,859;   F.   A.   Rumery,    Portland,   at   $105,000.     Noted    Feb.    10. 

Vt.,  Montpelier — Contract  for  2-story,  76x]40-ft.  theater  for 
The  Plavhouse,  Inc..  awaided  to  l>OOMIS  DAKIN,  LTD.,  Sher- 
brooke.    Que.      Estimated    cost,    $60,000. 

Ma.>tN,.  .VmlierMt — Contract  for  2-story  library  for  Amherst 
College  awarded  to  WHITXKY  CO..  12  West  St.,  Boston.  Esti- 
mated  cost.   $200,000.      Noted   Apr.   27. 

Maiw.,  Fall  River — St.  Catherines  Convent  awarded  con- 
tract for  ;  ddition  to  convent  to  .JOHN  CROWE.  INC.,  78  Bed- 
ford   St.      Estimated   cost,    $60,000. 

MasN.,  <;ardner — B.  Michaelman  awarded  contract  for  build- 
ing on  Parker  St.  to  FOSS  &  JAMES,  Fitshburg.  Estimated 
cost.    $40,000. 

MasN,.  IpNwieli — Contract  for  2-story,  65x11 6-ft.  hospital 
for  B.  .Stifknev  Cable  Memorial  Hospital  awarded  to  MARR 
BROS.  &■  STEW.MIT  Co..  319  Washington  St.,  Boston.  Esti- 
mated   cost,    $100.r»(io.      Noted    Nov.    4    and    Mar.    2. 

MaKN..  Saugu.s — (Boston  post  office) — Contract  for  high 
schc.l   awarded    to   CHARLES   E.   CURRIER   CO.,   at   $54,608. 

Conn.,  Middletown — Contract  for  1-story,  S6xl09-ft.  bank 
building  for  Middletown  National  Bank  awarded  to  H. 
WM-ES-I.TNES  CO.,  134  State  St..  Meriden.  Estimated  cost, 
$60,000.     Noted   Mar.   30  and  May   18. 

IV.  Y.,  Alliany — Contract  for  2-story  addition  to  building 
for  New  York  State  National  Bank  awarded  to  WILLIAM  G. 
SHEEHAN  CONSTRUCTION  CO..  INC.,  28-30  DeWitt  St.  Es- 
timated   cost,    $40,000. 

IV.  v.,  .Anixterdam — Contract  for  3-story,  theater,  store  and 
office  building  for  II.  C.  McEIwain,  10  Lincoln  Ave.,  awarded 
to  SHERMAN  McNEIL,   Amsterdam.      Estimated   cost.   $100,000. 

N.  v..  Ilinghaniton — Contract  for  Kalurah  temple  for  Shrin- 
ers  awarded  to  JONES,  BEERS  CO.,  Binghamton.  Estimated 
cost,    $100,000.      Noted   June   1. 

X.  v..  New  Vork — fBorough  of  Brooklyn)  —  (Official) — Low 
bids  received  June  7  for  reconstruction  and  improvements  of 
Kings  County  courthouse  at  Fulton  and  Livingston  St.  as  fol- 


lows: Charles  Jleads  &  Co..  38  Park  Row,  Manhattan,  at 
$574,000;  P.  J.  Carlin  Contracting  Co.,  $577,000;  Northeastern 
Construction   Co.,   $589,000. 

N.  J.,  PhillpMliurK — Contract  for  bank  building  for  Moshan- 
non  National  Hank  awarded  to  WILLIAM  LINKER  CO.,  831 
Cherry  St..    Philadelphia,   Penn..  at  $75,000. 

Penn.,  ClianilierHliurijr — (Official) — Contract  for  3-story  ad- 
dition to  county  homo  awarded  to  A.  THCJMAS,  Chambersburg. 
Noted   June   1. 

Penn.,  Philndelpbia — Contract  for  West  Philadelphia  Cath- 
olic high  school  at  49th  and  Chestnut  St.  awarded  to  JOHN 
McSHAlN,    Philadelphia.      Estimated   cost,    $85,000. 

I'e^nn,,  Svranton — (Oflieial) — Contract  for  1-storv  bank 
building  for  County  Savings  Bank  awarded  to  E.  S.  \\'IL- 
LIAMS.  Coal  Exchange  Bldg.  Estimated  cost,  $75,000.  Noted 
June  1. 

Penn.,  Shamokin — Contract  for  school  awarded  to  GEORGE 
n.   KEEFER,   Mt.   Carmel.      Estimated   cost,   $75,000. 

Penn.,  Smlthfleld — Board  of  Education  awarded  contract 
for  3-story,  77xl85-ft.  high  school  to  JOHN  GIBSON  and  J. 
C.   KNOPP,   Uniontown,   at  $79,830. 

La.,  Lake  CharleN — (Official) — Contract  for  3-story  high 
school  awarded  to  C.  O.  EURE,  Hattiesburg,  Miss.,  at  $89,- 
954.      Noted    Apr.    6   and   June    1. 

Ohio,  Cleveland — Contract  for  2-storv  theater  on  Superior 
Ave.  for  Mall  Building  Co.  awarded  to  WALTER  ENGINEER- 
ING  CO.,    East    66th    St.,    Cleveland. 

Ohio,  Lebanon — Contract  for  2-story  Warren  County  infirm- 
ary building  awarded  to  COVELL  CONSTRUCTION  CO.,  Ionia, 
Mich.      Estimated   cost,    $57,000.      Noted    Mar.    30   and    May    25. 

Ohio,  MartlDN  Ferry — Contract  for  bank  building  for  Ger- 
man Savings  Bank  awarded  to  CHARI^ES  D.  KEYSER,  Mar- 
tins  Ferry.      Estimated   cost,   $40,000.     Noted  Nov.   11. 

Ohio,  Toledo — Contract  for  3-story.  74xl20-ft.  lodge  and 
store  building  for  Viking  Lodge  No.  892,  I.  O.  O.  F.,  awarded 
to  TOLEDO  EN(5INEERING  AND  CON,STRUCTION  CO.,  2014 
Second  National  Bank  Bldg.  Estimated  cost,  $50,000.  Noted 
Mar.    2. 

Ind.,  LoganMiiort — Contract  awarded  to  FRANK  MEDLAXD. 

530  Plum  St.,  for  1-story,  72xl33-ft.  church  for  St.  Bridget 
Congregption.      Estimated    cost,    $40,000. 

Ind.,  Vlneennes — Contract  for  building  for  John  T.  Oliphant 
awarded   to  T.    P.   WILLIS.     Estimated  cost.   $50,000. 

III.,  Chicago — Contract  for  2-storv,  100xl73-ft.  Sundav- 
school  and  church  at  6150-58  Woodlawn  Ave.  for  Ninth  Church 
of  Christ  awarded  to  CHARLES  B.  JOHNSON  &  SON,  111 
West   Washington   St.,   Chicago.      Estimated   cost,   $100,000. 

III.,  Chicago — Contract  for  masonry  for  3-story,  116x336- 
ft.  theater,  hotel  and  office  building  for  Edward  I.  Bloom. 
6735  Constance  Ave.,  awarded  to  VAN  ETTEN  BROS.,  14  3 
East  111th   St.      Estimated  cost,   $400,000. 

III.,  Chicago — Contract  for  masonry  for  3-story,  125x164- 
ft.  school  and  sisters  home  for  Holy  Trinity  Church  awarded 
to  ALBERT  SIKORSKI,  2734  North  Central  Park  Ave.  Esti- 
mated  cost,    $200,000. 

III.,  Chicago — Holy  Name  Church  awarded  contract  for  2- 
storv,  hall,  school,  church  and  rectorv  to  LUBIENSKI  CON- 
STRUCTION CO.,  138  North  La  Salle  St.  Estimated  cost, 
$70,000. 

III.,  Monmouth — Contract  for  bank  building  for  National 
Bank  awarded  to  MONMOUTH  GALESBURG  C(3NSTRUCTION 
CO..   Galesburg.      Estimated  cost,   $40,000.     Noted  June   1. 

A\'i>(.,  Antigo — Weinberg  Constiuction  Co.,  Grand  Rapids, 
at  $93,224  submitted  lowest  bid  for  high  school.  E.  J.  Good- 
rick.  Pres.  Bd.  of  School  Dir.     Noted  Mar.  2.3. 

Wis.,  Port  'Washington — Contract  for  masonry  for  2-storv 
school  for  St.  Marys  Church  awarded  to  D.  SCHEFTGEN  & 
SON,  Port  Washington.  Estimated  cost,  $45,000.:  Noted 
May  18. 

AVis..  Rhinelander — Contract  for  Oneida  Hotel  awarded  to 
APPLETON    CONSTRUCTION   CO.,   Appleton,    at    $67,294. 

Iowa,  Dow  City — Contract  for  3-story,  7Sxl45-ft.  school  for 
Consolidated  School  District  awarded  to  D.  J.  FARRBLL. 
South  Omaha,  Neb.,  at  $62,444.     Noted  May  18. 

Iowa,  Sioux  City — Ingermann  Co..  1930  South  Anthony  Ave., 
St.  Paul.  Minn.,  at  $102,475  submitted  lowest  bid  for  4-story, 
150xl50-ft.   hospital   for  St.   Vincents  Hospital. 

Neb.,  .Vlliance — Contract  for  addition  to  hospital  building 
of  Sisters  of  St.  Joseph  Hospital  awarded  to  A.  ALLISON. 
Cheyenne,   Wyo.,  at   $40,733.     Noted   May  11. 

Neb,,  Hastings — Contract  for  Lanning  Memorial  Hospital 
awarded  to  W.  N.  GEDNEY,  24  Linvvood  Blvd.,  Kansas  City, 
Mo.,  at  $40,000. 

Neb,,  Kearney — Contract  for  Scottish  PIte  Cathedral 
awarded    to    OLSON     CONSTRUCTIO.N     CO.       Estimated     cost. 

$100,000. 

Mont.,  tireat  Falls — Contract  for  4-story  addition  to  Dea- 
coness Hospital   awarded   to  OL.SON  &  JOHNSON,   at   $69,000. 

Tex.,  .Austin— Contract  for  state  institution  for  the  blind 
awarded  to  WALSH  &  HURNEY,  San  Antonio,  at  $219,414.  A 
B.  Ayres,  State  Arch.     Noted  Apr.  13. 

Tex.,  Tahoka — Contract  for  courthouse  awarded  to  A.  Z. 
RODGERS.      Estimated    cost.   $60,000.      Noted    May    11. 

Okla..  Chickasha — Board  of  Education  awarded  contract 
for  junior  high  school  to  PRICE  &  CAMPBELL.  Oklahoma,  at 

$52,993.     Noted   Apr.   27  and  May   25. 

Idaho,  Sandpoiut — Contract  for  North  Pacific  Depot  award- 
ed to  BROWN  UROS..  Seattle,  Wash. 

Calif.,  Riverside — Low  bids  received  May  24  by  Board  of 
Uegent.s,  University  of  California.  Union  League  Bldg.,  Los 
Angeles,  for  2-storv  office,  laboratory,  auditorium  and  library 
building,  residence",  barns  and  garage  at  State  Citrus  Kx- 
periment    Station    as    follows:      Cresmer    Manufacturing    Co. 
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:{3.4(X)  K<|  ft  tile  \V. a  3  ft.  xOin.  (n)  8lrni)(ht 

120 mi  fl  tik-  W.G.  3  It.  xU  in.  (b)  1-in.  rudius  coin- 
l.iiu-.l 

l.'I'tO  s.(  (t.  lilo  W.G.  3  ft.  x6  in.  (o)  21-in.  radius 
coiiilniii'd 

r>()s>i  ft  tile  W.G.  3ft.  xOin.  (d)  20-in.  rndiiia  coiii- 
biiu-d  . 

42.t>,">OB<i  ft    tilf  W  C;.  1 1x1 1  ill  («>  Ktriiitflit   . 

U.'i  sq  ft.  tile  W.G.  -11x41  (b)  1-in.  rndius  roin- 
biiiod 

1.275  sq.ft.  tile  W.G.  4}x4t  (c)  2J-iii.  ra.liii.s 
runibined 

11.5  sq.ft.  tile  W.G.  4ix4l  (d)  20-in.  riidius  cuin- 
biniHl 

20.17r> sq.ft.  tilf  W.G.  fixO  in.  (n)  strniRlit 

30  sq.ft.  tile  W.G.  Oxti  in.  (b)  1-in.  radius  com- 
bined  

ti7,'>  sq.ft.  tile  W.G.  6x6  in.  (c)  2J-in.  rtidius  com- 
bined   

50  sq.ft.  tile  W.G.  6x6  in.  (d)  20-in.  radius  com- 
bine<l 

45  lin. ft.  tile  bead.  1-in.  radius 

ti.lOO  sq.ft.  tile  vitritied  or  semi-vitrified  wciitlier- 
proof  (a)  strnicht 

00  sq  ft.  tile  vitrified  or  semi-vitrified  weather- 
proof (b)  1-in,  raiiiu.>*  combined 

00  siift.  tile  vitrified  or  semi-vitrified  weather- 
proof iv)  2i-in.  niditis  combinod 

00  ,sqft.  tile  vitiifieil  or  semi-vitrified  weather- 
proof (dl  2l>-in,  melius  combined    

13, tilX)  sq.ft.  mosaic  and  tile  bands  (colored) 

1,820  sq.ft.  mosaic  antl  tile  tablets  (colored) 

490  plaques — mosaic  and  tile  (a)  station  wall 

100  sq.ft.  tablets — destination  (mosaic  and  tile) . 

2.^,S.">0  sq.yd.  plastering  (b)  arched  surfaces  on 
concrete 

8, OIK)  scivd.  plastering  fiat  surfaces  (a)  brick  or 
hollow  "tile 

12.000  sq.vii.  plasteriiiK  Hat  surfaces  (b)  concrete. . 

25  sq.yd.  plustcrini;  Hat  surfacie  (c)  metal  lath..      . 

1.100  sq  yd.  liydiaolitliic  plastcrin.i!  brick  or  con- 
crete arched  or  flat 

9,720  sq.ft.  cenienl  work  (a)  wainscots  or  bases. . . . 

125,900  sti.ft.  cement  work  (c)  3-in.  floor  finish    .  .  . 

13,6.TO  sq.ft.  cement  work  (d)  finish  on  concrete 
brick  or  hollow  tile ... . 

50  sq.ft.  cement  work  (e)  panels  for  signs 

900  cu.ft.  concrete  work  (a)  copines 

20cu.yd.  concrete  work  (b)  foundations 

150 cu.ft.  (c)  reinforced. 

1,000  cu.ft.  (<1)  protective 

435  cu.ft.  (e)  street  landings 

50  cu.yd.  cinder  fill 

.3,ltiO  lin. ft.  tread  concrete  stairs,  etc.  (a)  self- 
supporting  stairs 

175  SCI. ft.  concrete  stairs,  etc.  (b)  self-supporting 
lamiings 

7,000  lin. ft.  tread  concrete  stairs,  etc.  (c)  supported 
stairs 

3,220  sq.ft.  concrete  stairs,  etc.  (d)  supported  land- 
ings  

55  cu.ft.  concrete  stairs,  etc.  (e)  supporting 
columns 

S. 150  sq.ft.  (f)  non-slip  treads 

2,470  lin. ft.  concrete  stairs,  etc.  (g)  cement  bases.... 

440  Un.ft  concrete  stairs  etc.  (h)  exposed  cement 
finish  on  stairs 

860  sq.ft.  concrete  stairs,  etc.  (1)  einent  finish  on 
street  landings 

6,170  cu.ft.  brick  masonry  (c)  common 

1,150  cu.ft.  hollow  tile  masonry  (a)  2  in 

22.:S0()  (11  ft,  hollow  tile  masonry  (b)  3  in 

5.900  111  ft   hollow  tile  masonrv  (c)  4  in 

llOlinft,  liollmv  tile  masonry  (d)  4ixl3-in.  fllue. 

290  cu.ft.  hollow  tile  masonrv  (e)  0  in 

1,800  weepholcs  in  hollow  tile  sidewalls 

12,000  strap  anchors  (galvanized) 

50 sq.yd.  metal  lath  (a)  without  furring 

50  sq.yd.  metal  lath  (b)  with  metal  furring 

6  ticket  booths  (b)  type  "B" 

.5  ticket  booths  (e)  type  "E" 

4  doors  (a)  type  "A" 

4  per  pair  doors  (b)  type  "B" 

6  per  pair  doors  (bb)  type  "BB" 

50  doors  (d)  type  "D" 


$0  50 

$0  5.1 

JO  .56 

1  52 

I  30 

1  10 

1  4!t 

1  14 

1  49 

1  (K) 
.'id 

1  44 
53 

.86 
,  5(> 

1  Hi 

1  30 

1  10 

1  l.s 

1  II 

1  48 

1  02 
5  75 

1  44 
53 

.86 
.57 

1  05 

1  44 

.81 

1  45 

1  44 

1  40 

1  02 

1  44 

.00 

SO 
.13 

1  10 

1  10 

1  08 

1  10 

1  30 

1  13 

1  12 

1  30 

1  13 

1  15 
1.47 
I  58 
5  00 
1.54 

1  30 
1  20 
1,30 
1  56 
1  66 

1  13 
1  30 
1  24 
5.13 
1  24 

1   .50 
1   20 


2    K) 
1  00 


.86 

1  00 

.81 

.60 

70 

.03 

.58 

.80 

.54 

.3.5 

1.00 

.47 

50 

1  00 

.45 

10 

,40 

.22 

,10 

,20 

.27 

,54 

1.00 

.81 

1  08 

2  00 

1,40 

850  00 

1,080  00 

1,050.00 

905  00 

1,200  00 

1,195,00 

77,80 

70  00 

91.25 

146.00 

140.00 

155.25 

151  20 

190  00 

125.28 

72.90 

72.00 

72.36 

A  II  (• 

4dtiorB(e)  (yp<."H" $85(10  »0  HO  17(1  20 

2Mooni  (ee)  type  "RE" 81   (K)  I    20  III    SO 

.'■O  pel- pair  doorntf)  type  "G" 70  20  (HI  0(1  75  00 

7perpiiii  iloorH(K)  typi<"J" Htl  ,50  1(X)  (Kt  SO  00 

3IKIw|  n   doom  (k)  type  "K" 7  55  4   SO  4  M 

4d "(I)  tyi>i'"U" 4S  50  .3(10(1  32  40 

I5i.q  tl   (I)  ly|M'"l," 7  55  4   SO  4  35 

4dooiK(iri)  ty|>e"M" 77  SO  70  00  SO  ()(( 

2  doom  (o)  type  "I"' 37  80  ;«1  (K)  40  50 

110  hq  ft  windowH(n)  double  hunft 4  30  3  00  2  70 

30m|(l    wimloWM  (It)  hinged 4  30  3  00  2  20 

LV.  ii.l.lid.phid  lmi(lwiiii(iOii!l<,orchi-ekii 4  35  4  80  4  35 

(..'.Milililioiuil  liiirdwuii' (III  doorstoiiH 3  02  3(M)  3  00 

•.!Oii(lili Ill  Imrdware  ((■)  rulilMT  covered  ehnin»...  1115  2  40  105 

J,-.  M.l.lilionulhunlwunMd)  piii-hiihiteH.... 3  25  3  00  3  25 

■J,'.  M.lililioimlliard«iiie(el  doiirpiillH 4  50  4  80  4  36 

.■,'.|ii  I  |iiiii  iiddilioiial  lmr<luui<'(ri  kick  platen...  0  05  8  40  9  75 

L.'.'.'i  hii  ft    milinicdi)  lypi-"l''S"  iniludinKpoHtB..  3(17  4  80  3. (IS 

2l.'in.|fl   riulingHlc)  type  "<iS"  iiicliidiiiKpoitlh  .54  00  .54 

2(1(1  Im  ft    railings  (!■)  type  "I..S"includini(poBlH.  3  94  4  80  4  50 

305m|  fl   riiiliiigs(f)  tvpe  "R.S"  ineludiiiKpoBtD (M  I  OO  SO 

20  lin  (I   railings  (g)  pipe  rail I   51  2  .50  1   .55 

10(1  lin  ft,  gates,  etc,  (a)  low slidins 0(13  10  SO  9  75 

Kllii.ll   giites,  etc.  (e)  folding 4.26  0  00  4.35 

lOliii  ft   gates,  etc.  (d)  swing 3.57  5(H)  3  SO 

20gate».ete,  ((I  single  gate  controls 20  (K)  25  (Kt  20  .52 

15gates,  etc.  (h)  additional  cast-iron  floor  boxes. . .  7  72  8  00  6.00 
.500  lln, ft.   gate.s,   etc.   (i)    li-in.   galvanized  w.-i. 

I)i|)e  (gate  ropes) .  .  .33  40  .25 

20  lin  ft.  gates  etc.  (m)   1-in.  square  Btcel  tubing 

(gate  roi)CM) .  00  I   (M)  ,  59 

25  per  gate  gates,  etc.  (p)  c.-i.  gate  postd,  etc 1     .56  70  48(10  ,54  00 

2  opening  gates,  etc.  (r)  steel  gate  posts,  etc J     27 .  90  48  00  30  25 

875  B(|.(t.  grilles  (b)  c.-i.  grille  and  frame  in  ven- 
tilation shaft 2 .  70  2  40  2  23 

0  e.-i.  ventilation  posts 1.30  00  180 OO  1.36. (X) 

3  sign  posts,  etc.  (a)  illuminated  sign  post,  street 

level 297  00  192  00  167.50 

60  8(|.ft.  sign  posts,  etc.  (d)  frames  for  enameled 

sign  on  low  railing 2 .  43  2  05  2  50 

25  si|  ft.  sign  posts,  etc.  (e)  frames  for  enameled  in 

high-low-grille 1 .  83  2   15  1  80 

235  lin  ft.  sign  posts,  etc.  (0  enameled  reflectors 

and  frames  sta.  approaches 2  10  2  40  2  20 

(iODsq  ft.  sign  posts, etc.  (g)  enameledsignplates..  41  48  .43 

lOsq  ft  (k)  flames  for  enameled  direction  signs. . ..  1   .57  5  00  1   .57 

775  liiift.  street  railings  (b)  type  K 8  15  7  20  8  25 

10.000  lb.  steel  ladders,  etc.  (e)  steel  lintel  shapes  .  .  045  .  08  . 0} 
0,000  11).  steel  ladders,  etc.  (f)  miscel.  steel  shapes 

(no  connections) .0.575  .08  06 

35   steel    ladders,    etc.    (g)    ladders — platform    to 

track-floor 11,90  12,00  11,35 

1,01)1111)  iiiisiellaneous  iron  castings .055  .10  00 

Stairw:'  /-ladder  and  curtain  wall  in  East  56  ,St. 

emergencyshaft  (lumpsum) 1,.530.(K)    2.500  00    1,700  00 

3,370  lin, ft.  handrails ,  .  .  .55  60  .69 

4,550  scj. ft.  platform  edge  construction  (a)  non-slip 

treads,  etc 1 .  60  1 ,  72  2 ,  37 

1,100  lin. ft.  platform  edge  construction  (d)  wooden 

facia .13  .48  .24 

1,1,50  per   hole,   platform  edge   construction   (e) 

drilliiiK  holes  in  facia  angle .25  .40  .26 

Houi;li  pliiMibiiig(a)  7  stations  (lump  sum) 8,650.00    7,500,00    9,900,00 

4.-iphiinl,iiiK  fixtures  (a)  w.c.  bowls 4,8()0.00  00  00  45  30 

25  plumbing  fixtures  (b)  lavatories  in  station 34.60  42.00  29   16 

4  plumbing  fixtures  (c)  lavatories  in  signal  tower, 

etc 34  60  36  00  22  68 

25  plumbing  fixtures  (d)  urinals 76 .  70  96  00  86 .  40 

1  plumbing  fixtures  (f)    slop  sinks  against  pipe 

chamber-toilets 69.25  77,00  73  44 

10  plumbing  fixtures  (g)  slop  sinks  in  closets 68 ,  00  77 .  00  73 .  44 

45  plumbing  fixtures  (b)  floor  drains 13.00  15.00  6,48 

5G0  lin. ft.  supply  pipe — 1-in.  enclosures  between 

stations .22  .40  .29 

1,200  sq.ft.  structural  glass  (aa)  J-in.  glass  wain- 
scoting   1,57  1.80  1.62 

1,8.50  sq.ft.  structural  glass  (b)  |-in.  pipe  chamber 

partition 1,78  1,95  1.89 

720  sq.ft.  structural  glass  (c)  J-in.  shelves 1  62  1 .  90  1 .  62 

1,140  sq  ft.  .structural  glass  (d)  3-in.  stall  partitions  189  2  15  1.89 

100  sq.ft.  structural  glass  (e)  1-in.  floor  slabs 3.24  2.90  4.32 

380  lin. ft.  structiiral  glass  (f)  curved  corneres  and 

angles 1.57  1,70  1.62 

125eachc.-i.  work  (toilet  rooms)  (a)  posts 11.90  11,00  11.88 

350  Hn.ft.  c.-i.  work  (toilet  rooms)  (b)  top  rails 1 .  24  1 .  20  .92 

7  c.-i.  work  (toilet  rooms)  (c)  wall  flanges 1.78  2.20  1.08 

30c.-i.  work  (toilet  rooms)  (d)  register  faces 11.90  11.00  9.72 

15  c.-i.  work  (toilet  rooms)  (e)  c.-i.  vent  louvres 14  .58  12.00  12.42 

9,7.50  lb.  steel  supporting  sections .07  .10  .07 

l,400hn.ft.  electric  conduits  (a)  Jin .145  .18  .21 

2,7.501in.ft.  electric  conduits  (b)  lin .165  .22  .29 

1,075  lin.ft.  electric  conduits  (e)  U  in 2.25  .30  .36 

1.075  linft.  electric  conduits  (d)  2  in 29  .36  .41 

100  lin.ft.  electric  conduits  (e)  2Hn .415  .48  .63 

100  lin.ft.  electric  conduits  (f)  3  in .52  .60  .79 

9.50  lin.ft.  electric  conduits  (g)  |  in.  flexible .15  20  .19^ 

50  conduit  fittings  (special  with  removable  covers) .  2 ,  59  1  OO  1 .  10 

925  c.-i.  outlet  boxes ,65  ,60  .70 

25c.-i.  pull  boxes  (a)  6x6x6  in 1   10  2.50  3.35 

31  c.-i.  pull  boxes  (b)  12x12x6  in 2  60  4  80  10.64 

19  c.-i  pull  boxes  (c)  18xl2.\6  in 4  00  7.50  13.25 

6c.-i.puinjoxes(d)  24x18x6  in 8  10  1100  27.25 

9  c,-i,  pull  boxes  (e)  12x6x4  in.  with  hinged  covers 

and  locks 1,70  10  00  10,55 

30  c.-i.  pull  bo.xes(f)  6x6x4  in 1,62  170  3  05 

0  e.-i.  pull  boxes  (g)  12x6x4 in 2,00  4,00  4  86 

12  x.-i.  pull  boxes  (h)  4x4x4  in..... 98  120  1.30 

40  c.-i-  heater  boxes  (including  register  faces) 1 1 ,  45  13 ,  50  14 .  05 

7  steel  panel-board  boxes  (b)  25x0x49  to  60  in 15 .  10  24 .  00  13  00 

6  steel  panel-board  boxes  (i)  25x6x37  to  48  in 13 .  00  24 .  00  10  25 

7  steel  panel-board  boxes  (j)  50x6x49  to  00  in 17.30  36,00  22.75 

39,7.50 sq.ft.  painting  (a)  2-coat  work,  iron  or  steel.  .02 J  .025  02i 

126,900  sq.ft.  painting  (b)  3-coat  work,  iron  or  steel  .0325  .03  .03 
398,500  sq.ft.  painting  (c)  2-coat  work,  plaster  and 

cement  panels .019  .018  .02 

830  painting  ( d)  letters  and  numerals .10  .20  11 

500  sq.ft.  painting  (f)  existing  gratings .10  .20  .11 

Extended  totals $278,182  $290,285    $292,831 
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RAILWAYS— STEAM  AND  ELECTRIC 
Proposed  Work 

lUain« — State  Public  I'tilitU^s  ComniisKion.  Portland, 
grranted  permission  to  Maine  ("entral  li.U.  to  change  location 
of  tracks  in  Benton  and  Fairfield.  li.  T.  Wheeler,  Portland. 
Ch.    KnMr. 

MunnaoliuMettH — Bay  State  St.  Uy.  applied  to  City  Council, 
Lawrence,  for  franchise  to  construct  double-track  from  pres- 
ent terminus  of  single-track  line  on  Water  St.  to  Lawrence- 
Methuen  boundary  line  via  Lawrence-L.ovvell  Blvd.  It.  S.  (loff, 
Boston,   Gen.   MKr, 

MaNHiicliuHetta — City  Council,  New  Bedford,  granted  Union 
St.  Ky.  franchise  to  construct  <louble-track  line  on  Hrock  Ave. 
from  Oakland  St.  to  Rodman  Ave.  E.  S.  Wilde.  New  Bedford, 
Pur.  Agent. 

Cnnn«ctieut — ^Connecticut  Co.  plans  to  reconstruct  double- 
tracks  on  Albany  Ave.  between  Magnolia  and  Woodland  St., 
Hartford.  Plans  for  work  approved  by  I'ublic  Utilities  Com- 
mission  of  Connecticut.      W.   P.   Bristol,   Hartford,   Local   Mgr. 

New  Jersey — Board  of  Public  Works  of  Newark  received 
application  from  Balbach  Smelting  and  Refining  Co.,  Newark, 
for  permission  to  construct  private  trolley  line  along  Dore- 
mus  Ave.   from   Hamburg   l'\.   to   factory    in   Bay   Ave. 

Pennsylvania — Philadelphia  &  Reading  Ry.  plans  trackage 
for  700  cars  at  Modena,  I'enn.,  for  its  Wilmington  &  Northern 
Branch.     S.  T.  Wagner,  I'hiladelphia,  Penn.,  Ch.  Engr. 

Maryland — Potomac  River  &  Baltimore  Railroad  Co.  has 
completed  surveys  and  secured  right-of-way  for  proposed 
railway  from  District  of  Columbia  to  point  on  Potomac  River 
in  Charles  County.  Prank  S.  Gannon,  2  Rector  St,,  New  York, 
N.  Y.,  Pres.     Noted  June  8. 

Went  Tirsrinia — Pennsylvania  R.R.,  according  to  press  re- 
ports, is  securing  right-of-way  for  extension  of  State  Line 
R.R.  in  West  Virginia  to  connect  w^ith  line  near  Chartiers, 
Penn.     A.  C.   Shand,   Philadelphia,   Penn.,   Ch.    Engr. 

Nortb  Carolina — Alleghany  County,  Sparta,  recently  voted 
$60,000  bonds  to  complete  line  of  Elkin  &  Alleghany  R.R. 
through  Alleghany  County.  C.  B.  Penny,  Elkin,  Gen.  Mgr. 
Noted  Mar.  30  and  May  18. 

Sonth  Carolina — W.  C.  Wolfe,  Orangeburg,  interested  in 
construction  of  railway  from  Branchville  to  Smoaks.  S.  C, 
about  10  mi.,  to  connect  Branchville  &  Bowman  and  Hampton 
&  Branchville  R.R. 

.Alabama — Mobile  Light  and  Railroad  Co.,  Mobile,  contem- 
plates extending  its  Dauphin  St.  line  from  Ashland  PI.  to 
Tacon  St.,  about   %   nii.     P.   P.  Crafts,  Mobile,   Mgr. 

Miiiitl.sHl|ipi — Gulfport  &  Mississippi  Coast  Traction  Co.  will 
extend  its  line  in  Gulfport  to  Hines  mill  site.  W.  F.  Gorenflo, 
Gulfport.   Mgr. 

TenneHsee — Nashville.  Chattanooga  &  St.  Louis  Ry.  con- 
templates expenditure  of  .$40,000  for  improving  Cravens  yards. 
H.   McDonald,  Nashville,   Ch.   Engr. 

Kentnrky — Baltimore  &  Ohio  Railroad  <^o.  plans  to  con- 
struct railway  up  left  fork  of  Beaver  Creek  to  develop  lands 
of  Elkhorn  Coal  Corporation.  Beaver  Creek,  about  30  mi. 
New  railway  will  be  known  as  Long  Fork  R.R.  F.  L.  Stuart, 
Baltimore,   Md.,   Ch.    Engr. 

Indiana — Plans  being  considered  by  Ft.  Wayne  and  North- 
ern Indiana  Traction  Co.,  Ft.  Wayne,  to  extend  South  Wayne 
car  line  to  Rudisill  Blvd.  S.  W.  Greenland,  Ft.  Wayne,  Gen. 
Mgr. 

Indiana — Vandalia  Coal  Co.,  Sullivan,  negotiating  with 
Terre  Haute,  Indianapolis  &  Eastein  Traction  Co.,  Terre 
Haute,  to  extend  line  from  Terre  Haute  to  Sullivan.  R.  Scott, 
Terre  Haute,  Ch.  Engr. 

lllinoiN — Press  reports  state  Southern  Illinois  Railway  and 
Power  Co.,  Harrisburg,  plans  to  extend  its  line  to  Marion, 
Herrin  and  Benton  and  to  construct  loop  from  Benton  to  Her- 
rin  via  DuQuoin,  Pickneyville.  Murphysboro  and  Carbondale. 
F.   Payne,   Chicago,   111.,   Ch.   Engr. 

Wls<'«n«in — Scott  &  Howe  Lumber  Co.  will  build  logging 
railway  from  Hurley.  Wis.,  6  mi.  into  its  timber  holdings  by 
its  own   forces.     Noted  June   8. 

Montaaa — Cemmercial  Club,  Great  Falls,  and  L.  D.  Urton 
and  J.  P.  McDonald,  Genou,  interested  in  project  to  construct 
electric  r.iilway  into  farming  and  ranching  district  north  of 
Great   Falls. 

Montana — Great  Northern  R.R.  plans  to  construct  .S-mi, 
extension  from  Butte  to  Choteau-Bynum  branch  in  Teton 
County.      A.   H.   Hogeland.  St.   Paul,   Minn.,   Ch.   Engr. 

MlMNOuri — MiBsouri,  Kansas  &  Texas  R.R.  contemplates  ex- 
tension of  line  from  Mokane  to  Fulton.  L.  F.  Lonnbladh,  Dal- 
Jas,  Tex.,  Ch.  Engr. 

Texas — Kl  Paso  &  Southwestern  R.R.  plans  to  construct 
brancli  line  from  point  near  El  Paso,  Tex.,  to  Orgon,  N.  M.  G. 
F.   Hawks,   El   Paso,  Gen.  Mgr. 

Te-taH — Contract  will  be  awarded  about  July  15  for  con- 
struction of  railway  from  Eagle  Pass  to  connection  with  San 
Antonio,  Uvalde  &  Gulf  R.R.  and  International  &  Great  North- 
ern R.R.  A.  H.  Hillan,  C.  F.  Carson,  Eagle  Pass,  and  R.  A. 
Love,  San  Antonio,  interested.     Noted  June  8. 


Oklahoma — Oil  Fields  Short  Line  R.R.,  recently  Incorpor- 
ated, will  build  20-ml.  railway  from  near  Peckham  to  Bramen 
and  Blackwell,  Okla.  William  Matthews,  Box  481,  Blackwell, 
Engr. 

!Vew  MpxIco — Atchison,  Topeka  &  Sante  Fe  Ry.  plans  to 
construct  branch  line  from  Artesia  to  Lovington,  about  80  mi. 
C.   K.   W.   Felt,  Chicago,   111.,  Ch.  Engr. 

Utah — Denver  &  Rio  Grande  R.R.  completed  surveys  tor 
double  track  from  Midvale  to  I'rovo.  J.  G.  Gwynn,  Denver, 
Colo.,   Ch.    Engr. 

WaNhington — Plans  being  considered  by  Phoenix  Lumber 
Co.,  Spokane,  for  extending  logging  road  west  of  Springdalc 
about    4    mi. 

Oregon — Marion  &  Linn  County  Railroad  Co.  ha.s  been  in- 
corporated to  construct  line  from  Hoover  along  fork  of  San- 
tiam  River  for  a  distance  of  11  mi.  William  D.  Fenton,  Ralph 
Moody  and  B.  C.  Day,  I'ortland,  interested. 

California — San  Diego  &  South  Eastern  R.R.  will  rebuild 
a  section  of  its  line  across  Sweetwater  Valley  from  National 
City,  Colo.,  to  Chula  Vista,  Calif.  Estimated  cost,  $22,000. 
George  Holmes.  San  Diego,  Pur.  Agt. 

California — Tidewater  &  Southern  Ry.  contemplates  exten- 
sion of  its  electric  railway  from  Modesto  to  Turlock,  Calif. 
J.  H.  Wallace,  Stockton,  Ch.   Engr. 

Bids    In    and    Contracts    Awarded 

New  York — Boston  &  Albanv  R.R.  awarded  contract  to 
HUGH  N.-VWN  CONTRACTING  CO.,  Boston,  Mass.,  lor  third 
track  work  from  Payn's  to  Cady's,  N.  Y.,  about  2.25  mi.  F.  B. 
Freeman,    Boston,   Mass.,   Ch.   Engr. 

IllinolN — Contract  for  proposed  line  of  Rapid  Transit  Co. 
of  Illinois  from  East  St.  Louis  to  Mt.  Carniel  awarded  to 
WILLIAM  MARTIN,  St.  Louis,  Mo.  Bonds  for  $3. .500, 000  sold 
for  project.     D.  P.  Roberts,  East  St.  Louis,  Gen.  Mgr. 

IlIinoiH — Belt  Line  R.R.  awarded  contract  for  construction 
of  new  line  in  East  St.  Louis  to  J.  J.  KEELEY,  East  St. 
Louis. 

Califoml« — Southern  Paciflo  Co.  awarded  contract  for 
grading  on  division  at  Gerber,  Calif.,  to  H.  D.  MILLARD,  Sac- 
ramento. 


Alberta — Edmonton, 
awarded  contract  to  W. 
ing  on  its  main  line.     W 


Dunevan  &  British  Columbia  Ry. 
T.  CRAIG,  W^innipeg,  Man.,  for  grad- 
R.  Smith,  Edmonton.  Ch.  Engr. 


LIGHT,  HEAT  AND  POWER 

Proposed  Work 

Vt.,  BellowN  Falls — Plans  being  considered  for  installation 
of   municipal   electric-light   plant. 

Mass.,  Milford — Plans  being  prepared  for  power  house  for 
Regal  .Shoe  Co. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official) — 
Plans  being  prepared  by  W.  Welssenberger,  Jr.,  Arch.,  32 
Union  Sq.,  for  2-story,  60xl00-ft.  substation  for  Edison  Co., 
15th  St.  and  Irving  PI. 

Penn.,  ^Voodville — Bids  will  be  received  until  noon,  June 
28.  by  A.  S.  Miller,  Secy.  Dir.  of  Poor,  Allegheny  County,  for 
power   equipment   for   power   house. 

N.  C.  Pilot  Mountain — J.  Hiatt,  Pilot  Mountain,  and  D. 
Chatham,     Winston-Salem,    N.     C,     contemplate     electric-light 

plant. 

Ga.,  Hahirn — Citizens  voted  $8,500  bonds  for  electric-light 
plant.     B.  J.  Smith,  Mayor. 

Fla.,  Plant  City — City  plans  to  build  combined  light  and 
pumping  plant.  Estimated  cost,  $1)1,000.  E.  V.  Capps,  of 
Jaudon  Engineering  Co.,  Engr. 

Mis.s.,  Flora — See   item    under 


"Streets  and   Roads." 
MInn.,  Goodman — Bids  will  be  received  until  July  6  for  elec- 
tric-light  plant.      Estimated   cost,   $5,000.     A.   N.   Roberts,   City 
Clk.      Noted  Apr.   6  and   27. 

Ky.,  Karlington — Plans  being  considered  by  city  for  instal- 
lation    of    municipal     electric-light     plant.       Estimated     cost, 

Ohio,    Bnltio — Sugar    Creek    Light,    Heat    and     Power    Co. 

granted  franchise  to  install  municipal  electric-lighting  system 
in  Baltic. 

Ind.,  Westport — (Official) — Bids  will  be  received  until  June 
26  by  T.  W.  Robinson,  City  Clk.,  for  electric-light  plant 
Estimated   cost,   $5,000.     Noted   Mar.   30  and   June    1. 

III.,  Gibnon  City — See  item  under  "Water- Works." 

Minn,,  KIgIn — J.  A.  Baker  and  W.  H.  Adams,  Rochester, 
granted   franchise   for  electric-light   plant  at   Elgin. 

Minn..  Green  Ixle — T.  Bean  granted  franchise  for  electric- 
light  plant. 

Kan.,  Jennings — (Official) — Election  will  be  held  July  18 
to  vote  on  $20,000  bonds  for  electric-light  plant.  G.  W.  Shook. 
City  Clk. 

Kan.,    MrCracken — Press 
electric-light  system. 
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^ph.,  Illiir  mil — rinnii  iippiovi-d  \>y  I'lty  Counoll  for 
mimlrliml  ilcclilc-llKhl  |iluiit  ami  wiitcf- wiukB  syHtvm.    Notiul 

\pli.,  Nhiilirrt — I'i-cmh  icixirlH  Htatc  city  contcmi'li't'-H  clof- 
Irli'-llKlit  HyMti'iii  or  illHti'lliiitlini  HyHti'in  iiiul  Hfcuii'  power  l>y 
tnintinilHHloii   froni   pliiiit   of   iH'lKlilini'lii»(   town. 

M.  D.,  HolfUr— I'lanM  IipIiir  coii»ld»<rc>(t  fur  lii«tullutli>ii  of 
t'loctrlv-llKhl   plant    In    Itolctto. 

N.  It..  >nllry  rity — City  planH  iliclrlc-llKlit  plant. 

Slo,  <'iinr«rillii- -Concordia  I.lnrht  and  Power  Co.,  recently 
Incorporati'il  with  tl^.tlim  capital  ntocU,  plann  to  InHtall  clcc- 
irlc-llKht  and  power  plant  In  Couordla.  K.  \V.  MorrlHon, 
Inlerc.Mted. 

Mo.,  AInrMhnll— Klcctlon  will  lie  li.ld  June  26  to  votn  on 
$70.(1(10  l)onaM  for  i>lectrlc-llM:ht  plant.  Ilenilcl.  Ki^iit  *  I.owry. 
71(i  ItcHcrve  IIIiIk.,  KanaaH  «.'lly,  Knur.  Noted  Jan.  1  :i  .nul 
June  a. 

Oklii..  Illiiiieliiird — rrCHU  reports  Htnte  city  c(>ntemi)lale.s 
eli'ilric-llKlit    w.\  .slein. 

Oklii.,     llniniliU City     eonfeniplafPti     electrlc-llnht     sy.stein. 

»»kln.,  «'iiiiiiilliiii — Citizens  voted  fra nclii.se  for  clectrlc-HwIU 
plant. 

»)kln..  «'linltniHH>Kii — rranchl.se  granted  to  A.  A.  I'yle  to 
ln.Mt:ill   eleetrlc-lmlit    and    power    plant   at    c!hnttanooKa. 

Oklii.,  I)e«iir-  Ilenrvetla  Klectrlc  LIkIU  Co.  granted  fran- 
chls<-   to    install   electrle-ll(,'ht   plant    In    l>ewar. 

Iilnlio.   <'u'iir  <r.\lfnt> — See    Item    under    "Water-Works." 

Idiiho,  Mei'iimnioii — City  plans  to  Install  inunlcipal  electric- 
ll^htini;-  system. 

Ore.,  Hlilillr — A.  K.  liruis  granted  franchise  to  install  elec- 
tric-llKlit  plant   In   lUddle. 

<'ullf..  Ilerkeley — State  nei)artment  of  EnKineerin^-  plans 
healiim  plant  at  Callfoi'nla  School  for  l>eaf  and  Blind.  Ksti- 
mated   cost,   $2!!. 000. 

Cnllf.,  SniiNiiIlto — J.  A.  Fish.  San  Francisco,  plans  to  liuild 
gas   i)lant.      Kstimated  cost.   $35,000. 

Ont.,  I'enihrokf — Plans  beinpr  prepared  for  substation  for 
Pembroke  Klectric  Lighting  Co.  1{.  .S.  Kelsch,  Power  Bids.. 
Montre.d,   Que..   Kngr. 

SnNk.,  Moo.Me  ,Inw — City  Council  contemplates  expenditure 
of  $lL'.:iOO   for   iniproviuK  municipal   elcctric-liKht  plant. 

Cliiiin,  IShaiiK'hni — (Official) — Shanghai  JIunicipal  Council 
■will  receive  bids  for  supplying  and  installing  heating  plant  in 
municipal  buildings  in  Foreign  Settlement  of  Shanghai.  (See 
adv.) 

Bids    In    and    Contracts    Awarded 

Conn.,  Norwich — Winchester  ^\'()oll'n  Co.  awarded  contract 
for  power  house  to  E.  .1.  .CUOSS  CO.,  Worcester. 

^Ileli..  Detroit — Contracts  for  electric-light  and  power  plant 
for  Detroit  Heating  and  I^ighting  Co.  awarded  to  F.  M. 
STOKKS,  for  wrecking  and  masonry,  to  WHITEHRAI)  & 
KALES,  for  iron  and  steel. 

Mich,,  Jaok.son — All  bids  recently  received  for  additions 
and  improvements  to  municipal  electric-light  plant  rejected. 
A.   W.   I).   Hall,  City  Engr. 

III.,  Chicngo — Contract  for  1-story  substation  at  424.5  West 
Grand  Ave.  for  Commonwealth  Edison  Co.,  72  West  Adams  .St.. 
awarded  to  CAT>LAH  AN-]M.\XDI.,  CO..  105  North  Clark  St. 
Estimated   cost,   $31,000. 

lona,  Peterson — (Official) — Contract  for  power  plant  for 
Peterson  Milling  Co.  awarded  to  FT.  DODGE  CONSTRUCTION 
CO..  Ft.  Dodge.     Estimated  cost,  $15,000.     Noted  June  8. 

BRIDGES 

Proposed  Work 

X.  H.,  Tilton — Plans  prepared  for  overhead  bridge  on  School 
St.  to  replace  bridge  over  Boston  &  Maine  R.R. 

Mass.,  ■\Ve.«itfielil — Citizens  voted  $18,000  bonds  for  new 
concrete  bridge  over  Little  River,  on  Southwick  Rd.;  also 
36,000   bonds   for   bridge   over   Munns   Brook   on   Loomis   St. 

Conn.,  Glenvillr — Plans  prepared  by  S.  E.  Minor,  Engr.,  for 
steel  girder  bridge  with  concrete  abutments  across  Bvram 
River.  Estimated  cost,  $5,000.  N.  A.  Knapp,  Chn.  of  Highway 
Comn. 

Conn.,    Greenwich — Plans    prepared    by    S.    E.  Minor.    EngrH 

for    steel    girder    bridge    over    Bryam    River    at  Glenville    for 

Highway  Commission.      Estimated  cost,    $5,000.  N.   A.   Knapp, 
Greenwich,   Chn.    of  Comn. 

Conn.,  Hartford — Bids  will  be  received  by  Charles  J.  Ven- 
nett.  State  Highway  Comr.,  until  2  p.m.,  July  6,  for  construct- 
ing 40-ft.  span  concrete  T-beam  concrete  bridge.  Plans  at 
office  of  Town  Clerk,  Newtown. 

X.  Y.,  Duanesburg — According  to  press  reports  state  and 
Delaware  &  Hudson  Co.  contemplate  new  bridge  across  rail- 
way tracks  near  Duanesburg.  Estimated  cost,  $12,000.  James 
MacMartin,    Albany,    Ch.    Engr. 

N.  J.,  Burlington — Board  of  Chosen  Freeholders.  Mt.  Holly, 
plan  to  construct  bridge  across  Assispunk  Creek. 

Penn.,  Bethlehem — Bids  will  be  received  by  County  Com- 
missioners, Easton,  until  June  27.  for  strengthening  and  re- 
laving  new  floor  on  bridge  across  Monocacy  Creek,  Bethle- 
hem.     Estimated   cost,   $.").(;20. 

Penn..  Johnstown — (Official) — Bids  will  be  received  by 
George  M.  Harshberger,  Act.  Supt.  of  Highways.  Council 
Chambers,  until  noon,  July  5,  for  concrete  bridge  over  Stony- 
creek  River  on  Central  Ave.  connecting  Eighth  and  Seven- 
teenth W^ards.     J.  R.  Crissey,  City  Engr.     Noted  Apr.   27. 


P«*nn.,  IVorrlntuwn — ComnilHMlonerH  of  Moiilgoniery  County 
will  conHlruit  relMforc(wl-concrete  bridge  over  Little  NeHhani- 
Iny   Creek   on    Jlrl.stid    lid.      AddreHH   County   Clerk,   NorrlHtown. 

I'fnn..  llfiiovi»—  I'ennsyl v;inla  U.lt.  conteinplatcH  Hleel  over- 
lii'.-id  bridge  wllh  lUlc-d  approach  at  west  «'nd  of  yiirda  In  West 
Ward.      A,   C.   Sliand,   I'hlladelj.hla,   Cli.    Engr. 

I'rnn.,  \\  llllnniM|>orl  —  I'lauH  being  conHldered  by  Clt.v 
Council  and  'I'liiHlee.M  nf  L<iy;ilHi)ck  Township  for  cbncreln 
bridge  aeripss  Gr.illuH  Hun  at  Itiiral  Ave.  croHHlng.  (!.  K. 
IliiiilH,   Williain.Mporl,  Supt.   Pub.    InipvtH. 

Mil.,  llaMlnion- — Press  reports  state  city  and  llaltlmore  ti 
Ohio  Itallroad  Co.  plans  to  constrntt  4  brlilges  acrosH  Key 
Highway  at  Clement,  Wells  and  W.lnd.'r  St.  and  UlverHlde 
roundhouse,  .Souih  l'.,'iltimore.  II.  M.  (^ookHcy,  City  Engr.,  and 
V.    Jj.    Stuart,    n.illiniore,    Ch.    Kngr.    of   H.U. 

Mil..  Iliiltiniori' — Bids  will  be  received  by  Maryland  State 
Uoads  CommlHslon,  t!01  Garrett  Bldg.,  until  July  6  for  bridge 
work    in    Howard    Count.v. 

Vn.,  HIehnionil  —  Plans  prepared  bv  Richmond,  FrederlckH- 
burg  \-  PotoMiae  U.lt.  for  2.2!l2-fl.  belt-llne  bridge.  Estimated 
cost.    $100,0011.       It.    .1.    liouse,    Itichniond,    Pur.    Agt. 

W.  \a.,  MlililU-lioiirni — (Olllci.il )— Mids  will  be  received  by 
Clerk  of  Tylii-  County  Court,  Middlebourne,  until  2  p.m.,  ,(uly 
10,  for  reinforced-concrete  arch  bridge  over  Middle  Island 
Creek. 

IV.  C,  AVaNliinKton — City  and  ConimlHsioners  of  Beaufort 
County,  Washington,  ajipropriated  $15,000  for  bridge  across 
Pamlico    Kiver. 

Fin.,  Ft.  I.auilorilnlf — (Official)— All  bids  received  June  8 
for  2  highway  bridges  rejected.  Work  will  be  readvertised. 
H.    C.    Davis,    Engr.      Noted    May    IX. 

I,n.,  .\bbevllIo — Vermilion  Parish,  Third  Ward  Road  Dis- 
trict will  construct  concrete  bridges.  Address  Police  Jury, 
Abbeville. 

Tenn.,  MurfrceHboro — Owners  of  Thompson  Turnpike  plan 
to  construct  75-ft.  steel  bridge  on  Murfreesboro  and  Woodbury 
Rd. 

Ohio,  Uarberton — Press  reports  state  city,  county  and  three 
railroads  plan  to  construct  viaduct  across  canal,  river  and 
railway  tracks  on  Tuscarawas  Ave.  Harry  W.  Alcorn,  City 
Engr. 

Ohio,  Bridgeport — Election  will  be  held  Aug.  8  to  vote  on 
$20,000  bonds,  $S,000  for  repairing  bridges,  $S,000  for  water 
mains  and  $4,000  for  street  improvements.     Noted  May  25. 

Ohio,  Cleveland — Bids  will  be  received  by  E.  G.  Krause, 
Clk..  (^uvahoga  Countv  Comrs.,  Cleveland,  until  July  1  for 
bridge  work  per  Reports  Nos.  3764  and  3859.  W.  A.  Stinch- 
comb.  County  Surv.,  Cleveland. 

Ohio,  Cuyahoga  Falls — Plans  approved  for  widening  Por- 
tage St.  Bridge.      I{;stimated  cost,   $17,000. 

Ohio,  Dayton — Bids  will  be  received  by  W.  H.  Aszling,  Clk., 
County  Comrs..  Dayton,  until  noon,  June  30,  for  concrete  sub- 
structure for  bridge  in  Harrison  Township. 

Ohio,  Dayton — Bids  will  be  received  by  W.  H.  Aszling,  Clk., 
County  Comrs.,  Dayton,  until  noon.  .Tune  30,  for  concrete  sub- 
structure for  bridge  in  Randolph  Township. 

Ohio,  Hartwell  —  Board  of  Commissioners  of  Hamilton 
County,  Cincinnati,  approved  plans  of  Cincinnati,  Hamilton 
&  Davton  Rv.  foi-  reconstructing  bridge  across  Springfiel(? 
Pike  at  Hartwell.  Estimated  cost,  $85,000.  F.  L.  Stuart,  Bal- 
timoie,    Md.,    Consult.    Engr. 

Ohio,  Lamar — Bids  will  be  received  by  L.  M.  Markham,  Clk., 
Lamar,  until  noon,  June  26,  for  2  bridges  over  Cheyenne  Creek 

in  Prowers  County. 

Ohio,  Minniishurg — Commissioners  of  Montgomery  County, 
Dayton,  plan  to  construct  3-span,  640-ft.  bridge  at  Miamis- 
burg.  Estimated  cost,  $75,000.  Address  County  Clerk,  Day- 
ton. 

Ohio,  Springfield — Bids  will  be  received  by  J.  M.  Fierce. 
Audr.  Clark  County,  Springfield,  until  noon.  July  3,  for  sale  of 
$41,000   bridge   bonds.      Noted   June   1. 

Ind.,  Plymouth — Bids  will  be  received  by  County  Auditor, 
Plymouth,  until  1  p.m.,  July  5,  for  bridge  work  in  the  county. 
Arthur   W.    Thomson,   County   Engr. 

Ind.,  Rensselaer — Bids  will  be  received  by  Commissioners 
of  Jasper  County,  Rensselaer,  until  2  p.m..  July  3,  for  grade 
bridge  in  .Tordan  Township.  J.  P.  Hammond,  Rensselaer, 
County   Audr. 

Ind.,     South     Bend — (Official) — No     bids     were  received     by 

Board    of   Commissioners   of   St.    Joseph    County,  South    Bend, 

for    reinforced-concrete    culvert.      A.    W.    Wolf,  South    Bend, 
County  Audr.     Noted  June  8. 

Ind.,  Sullivan — Bids  will  be  received  by  Commissioners  of 
Sullivan  County.  Sullivan,  until  noon,  June  26,  for  3  concrete 
bridges.     F.  M."  Daniels,  Sullivan,  Audr. 

Ind.,  AVashing-ton — Bids  will  be  received  by  Commission- 
ers of  Daviess  County,  Washington,  until  2  p.m.,  July  1,  for 
24  bridges.     J.  G.  Clark,  Washington,   County  Audr. 

Mich.,  Saginaw — Bonds  for  $33,000  voted  by  City  Council 
for  Mackinaw  Bridge.  E.  H.  Eymer,  City  Engr.  Noted  Apr. 
27  and  May  25. 

111.,  Aurora — (Official) — City  plans  to  receive  bids  some 
time  in  August  for  Holbrook  and  Benton  St.  Bridges.  Esti- 
mated cost,  $70,000.  Standish  &  Allan,  220  South  State  St., 
Chicago,  Engr.  M.  J.  Tarble,  City  Engr.  Noted  May  18  and 
June  S. 

111.,  Kankakee — Plans  being  prepared  for  bridge  across 
Kankakee  River  between  Kankakee  and  Will  Counties.  Esti- 
mated cost,  $50,000.  Address  County  Clerk,  Kankakee.  Noted 
Apr.   6. 

111.,  Morrison — (Oflicial) — Bids  will  be  received  by  V.  N. 
Taggett,  Supt.  of  Highways,  Whiteside  County,  Morrison,  until 
June  29.  for  Forth  Bridge,  Fenton  Township. 
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luwn,  IdaKrovr — All  bids  recently  received  by  Ida  County 
for  2  bridges  rcjpcted.  New  bids  will  soon  be  received.  C.  A. 
W'oodwortli,  IdaKiove,  Eiiyr. 

^linn.,  Uir<-li)liile — Hids  will  be  received  by  Frank  Vener, 
Town  Clk.,  until  June  29  for  liridse  No.  2288  in  Section  No.  11. 

Minn..  Little  Knll« — Rids  will  be  received  by  B.  Y.  McNally, 
County  Audr.,  Little  Falls,  until  July  10,  for  bridge  in  Pierz 
Township. 

Minn..  MInnrnpoliM — Plans  being  considered  by  Park  Board 
for  bridge  over  tracks  of  Great  Northern  Ry.  from  Glenwood 
Parkway  to  I'lymouth  Ave.  Estimated  cost,  ?43,000.  F.  W. 
Cappelin,    City    lOngr. 

Minn.,  Morrln — Bids  will  be  received  by  C.  W.  Amberg, 
Town  Clk.,  until  3  p.m.,  July  3,  for  State  Bridge  No.  2300. 

Kan.,  Kric — Plans  being  prepared  for  repairing  2  bridges 
.nnd  constructing  6  new  ones  in  Neosha  County.  J.  W.  Pratt, 
("hanute,  Engr. 

Kan.,  Knilora — Press  reports  state  Leavenworth  County, 
Leavenworth,  and  Douglas  County,  I^awrence,  will  have  plans 
prepared  for  lepairing  l)ri(lge  across  Kaw  River  and  replacing 
of  2(iO-ft.  north  approach  at  Eudora.  J.  E.  Voorhees,  Leaven- 
worth,  County  Clk. 

Kiin.,  Eureka— Bids  will  be  received  by  Ira  Whipple,  Clk. 
Greenwood  County,  Eureka,  until  July  3  for  bridge  across  the 
Dalton    branch. 

Knu..  Lamed — Bids  will  be  received  until  noon,  July  5,  by 
W.  C.  Ware,  Clk.  of  Pawnee  County,  Lamed,  for  2  reinforced- 
concrete  double  arch  bridges  across  Pawnee  River.  Noted 
Mar.   16. 

Kan.,  Merldan — Leavenworth  &  Topeka  Railway  Co.  will 
reconstruct  bridge  over  Rock  Creek.  W.  A.  Austin,  Leaven- 
\\  orth,  Recdr. 

Kan.,  RiKssell — Bids  will  be  received  by  W.  J.  Roe,  Clk.  of 
Uus.sell  County.  Russell,  until  July  3,  for  bridge  across  Smoky 
Hill  River  near  Dorrance  and  1  across  Coal  Creek,  near  Wilson. 

Kan.,  Topelia — Plans  being  prepared  for  relnforced-con- 
crete  bridge  over  Topeka  Ave.     A.  R.  Young,  City   Engr. 

Kan.,  Topekii — I'lans  being  prepared  and  bids  will  soon  be 
received  for  steel  span  bridge  with  concrete  floor  across 
Deer  Creek  estimated  to  cost  $S,000;  2  steel  span  bridges  with 
concrete  floors  across  Soldier  Creek  estimated  to  cost  $13,200 
and  $13,300  respectively;  100-ft.  steel  span  bridge  across  Waka- 
rusa  River  to  cost  $11,468;  50-ft.  steel  span  across  Blacksmith 
Creek  to  cost  $7,700.  W.  G.  Arnold,  Topeka.  Engr.  Shawnee 
County.     O.  K.  Swayze,  Topeka,  Clk      Noted  May  25. 

S.  D.,  MadiMon — All  bids  received  by  city  for  ornamental 
concrete  bridge  on  Egan  Ave.  rejected.  New  bids  will  be  re- 
ceived.    Estimated  cost,  $10,000. 

Mo.,  Kansas  City — Plans  prepared  for  improving  12th  St. 
viaduct  and  bids  will  soon  be  received.  Estimated  cost,  $.'>,- 
000.  Harrington,  Howard  &  Ash,  Orear-Leslie  Bldg.,  Kansas 
City,   Engr. 

Mo.,  KauHaft  City — According  to  press  reports  plans  being 
considered  bv  officials  of  Kansas  City,  Mo.,  and  Kansas  City, 
Kan.,  to  reco'nstruct  James  St.  Viaduct.  Estimated  cost,  $75,- 
000.  W.  M.  Barclay,  City  Engr.  of  Kansas  City,  Kan.,  and 
Curtis  Hill,  City  Engr.  of  Kansas  City,  Mo. 

Tex.,  Gainesviile — Canadian  River  Valley  Bridge  and  Con- 
struction Co.,  Oklahoma  City.  Oklahoma,  interested  in  company 
recently  organized  with  $50,000  capital  stock,  to  construct 
bridge  across  Red  River  at  Sacras  Ferry.  Estimated  cost, 
$41,000. 

Okla.,  Calvin — ^Citizens  recently  voted  $5,000  for  construct- 
ing number  of  county  bridges.  W.  W.  Johnson,  Citra,  Chn.  of 
Comrs.     Noted   May   IS. 

Okla.,  Kdniond — Bids  will  soon  be  received  by  County  Com- 
missioners for  constructing  15  bridges.  E.  L.  Sheldon,  Ed- 
mond,  Chn. 

Okla.,  Saiuilpa — Commissioners  of  Creek  County  plan  to  call 
election  to  vote  on  $1,000,000  bonds  for  bridge  and  road  work. 
J.  H.  Cobb,  Sapulpa,  County  Comr. 

r»Io„  Snplnero — Bids  will  be  received  by  Ray  L.  Lobdell. 
County  Clk.,  Gunnison,  until  June  24  for  110-ft.  span  steel 
bridge  with  16-ft.  roadway  over  the  Gunnison  River  at 
Sapinero. 

1'tali,  Salt  Lake  City — Bids  will  be  received  until  10  a.m., 
June  28,  by  Gordon  Snow,  City  Recdr.,  for  reinforced-concrete 
bridge  across  Jordan  River.  Estimated  cost,  $9,000.  S.  Q. 
Cannon,  City  Engr.     Noted  June   15. 

VVaMh.,  Spokane — According  to  press  reports  citizens  voted 
$311,500  bonds  for  bridges.     Leonard   Funk,  Comr.   Pub.   Wks. 

Calif.,  naird — Bids  will  be  received  by  State  Highway  Com- 
mission, Sacramento,  until  2  p.m.,  .Tune  26.  for  120-ft.  rein- 
forced-concrete  bridge  over  Salt  Creek  and  541-ft.  reinforced- 
concrete  bridge  over  Sacramento  River.  W.  R.  Ellis,  Sacra- 
mento, Secy,  of  Comn. 

Calif.,  Piilmore — Bids  will  be  received  by  Board  of  Super- 
visors until  June  28  for  reinforced-concrete  trestle  bridge 
across  east  channel  of  Sespe  Creek  near  Fillmore. 

Calif.,  Lo.H  Angeles — Plans  being  considered  by  City  Coun- 
cil for  bridges  and  flood  control  work  in  San  Fernando  Valley, 
recently  annexed  to  city.  Estimated  cost,  $482,000.  Homer 
Hamlin,  City  Engr. 

Calif.,  Oakland — Bids  will  be  received  by  L.  W.  Cummings, 
City  Clk.,  until  June  29  for  concrete  culverts  on  several 
streets. 

Calif.,  Plaeerville — All  bids  recently  received  for  Colomo 
Bridge  rejected  ,is  too  high.  New  plans  will  be  prepared  by 
A.  V.  Saph,  2330  Durant  St.,  Berkeley,  for  bridge  to  cost 
not  more  than   $10,000. 


Calif.,  .San  Jose — Bids  will  be  received  by  Board  of  Sup- 
ervisors of  Santa  Clara  County,  .San  Jose,  until  11  a.m.,  July 
3,  for  concrete  bridge  on   Foothill  Ave. 

Calif.,  San  Jone — Plans  being  prepared  by  1.  L.  Ryder, 
County  Surv.,  San  Jose,  for  reinforced-concrete  bridge  over 
Llagas  Creek. 

Calif.,  Santa  narbara — Bids  will  soon  be  received  by  State 
Highway  Commission,  Forum  Bldg.,  Sacramento,  for  bridge 
across  Santa  Ynez  River.  Estimated  cost,  $150,000.  A.  V. 
Saph,  University  of  California,  Berkeley,  Engr.     Noted  Dec.  23. 

Calif.,  Santa  Barbara — Bids  will  be  received  by  Board  of 
Supervisors  of  .Santa  Barbara  County,  Santa  Barb.ara,  until 
July  3,  for  reinforced-concrete  bridge  across  Gaviota  Creek  at 
Station  148  of  Stale  Highway,  Fourth  Road  District.'  Esti- 
mated cost,  $15,000.     C.  A.  Hunt,  Santa  Barbara,  Clk. 

Calif.,  Yreka — Bids  will  be  received  by  County  Clerk,  Yreka, 
until  July  3,  for  suspension  bridge  across  Klamath  River. 

Ont.,  Peterhoro — Plans  being  prepared  by  R.  H.  Parsons, 
City  Engr.,  for  foot  bridge  across  Otonabee  River. 

Bids   In   and    Contracts   Awarded 

IV.  J.,  Eliieabetli— Contract  for  bridge  across  Passaic  River 
on     Summit    Ave.     awarded     to     FOSTER     CO.,     Delaware,     at 

$12,SS0. 

N.  J.,  Flemington — Board  of  Chosen  Freeholders  of  Somer- 
set and  Hunterdon  Counties  awarded  contract  for  county 
line  bridge  over  Lemington  River  to  WHITTAKER  &  DIEHL, 
Harrisburg,   Penn.,   at   $6,497. 

Penn.,  Hollidaysburg — (Official) — Controller  of  Blair  County 
warded  contract  for  reinforced-concrete  bridge  over  Little 
uniata  River  at  Hersheytown,  Antis  Township,  to  G.  W.  EN- 


juiiiai^a  itiver  at  nersneyiown,  Ancis   lownsnip,  lo  li.    w.   cin- 
SIGN,   INC.,   Harrisburg,  at  $7,234.     Noted   Mar.   2  and   June   8. 


Calif.,    San    Diego — George    Cromwell,    City    Engr., 
inc  plans  for  replacing  Thirtieth  St.   Bridge. 


prepar- 


Penn.,  SellerMville — Bucks  County  Commissioners,  Doyles- 
town,  awarded  contract  for  arch  bridge  over  Branch  Creek  to 
DAVID    SUTTON,    Heiglesville,    Penn. 

Penn.,  \%'aHlilngton — County  Commissioners  awarded  con- 
tract for  bridge  work  as  follows:  McDonald  Bridge  and  sup- 
erstructure of  Frye  Bridge,  F.  S.  WILSON,  Kittanning;  sub- 
structure of  Frye  Bridge  and  superstructure  of  Otter  Bridge, 
J.  S.  FORSYTHE,  Finleyville;  substructure  of  Otter  Bridge. 
WILLIAM  PICKETT  &  CO.,  Washington.  Chancy  &  Arm- 
strong, Washington,  County  Engr.     Noted  May  25. 

Md.,  Cumberland — (Official) — Contract  for  2  reinforced- 
concrete  bridges  across  Wills  Creek,  1  at  Baltimore  St.  and  1 
at  Valley  St.  awarded  to  LANG  CONSTRUCTION  CO..  Cumber- 
land, at  $27,350  each.  Ralph  L.  Rizer,  City  Engr.  Noted 
Apr.  20  and  June  8. 

Va.,  Harrisonburg — Contract  for  284  ft.  steel  bridge  over 
North  River  in  Rockingham  County  awarded  to  ROANOKE 
IRON  AND  BRIDGE  WORKS,   Roanoke,   at   $8,766. 

\V.  Va.,  Hadley — Chesapeake  &  Ohio  Rv.  awarded  contract 
to  MAJOR  BROS.  &  CARPENTER.  Clifton  Forge.  Va.,  for  con- 
crete bridges  and  culverts  in  the  vicinity  of  Hadley. 

Miss.,  Flora — Commissioners  of  Yazoo  County  awarded 
contract  for  bridge  across  Black  River  at  Scotts  Ferrv  near 
Flora  to  W.  T.  YOUNG  BRIDGE  CO.,  Nashville,  Tenn.,  at 
$8,950.  X.  A.  Kramer,  Magnolia,  Consult.  Engr.  Noted  May 
18  and  June  1. 

Tenn.,  Knoxvllle — Contract  for  reinforced-concrete  bridge 
over  Third  Creek  on  Kingston  Pike  awarded  to  LUTEN 
BRIDGE  CO.,  at  $5,600. 

Ky.,  Flat  Lick — (Official) — Contract  for  bridge  over  Cum- 
berland River  at  Fl.at  Lick  awarded  as  follows:  Superstruct- 
ure to  ROCHESTER  BRIDGE  CO.,  at  $11,950;  substructure  to 
BUTLKR-TYLER  CO.,  Louisville,  at  $5,200.  R.  C.  Terrell, 
Frankfort,  Comr.  of  Rd.     Noted  May  25. 

Ohio,  St.  Clairsviile — Contract  for  3  bridges  awarded  to 
C.  H.  RICE,  Belmont,  by  County  Commissioners.  Noted 
May  11. 

Ohio,  Tillin — (Official) — County  Commissioners  awarded 
contracts  for  bridge  work  as  follows:  Wolf  Creek  Bridge 
No.  6  to  L.  W.  DEAN.  Tiffin,  at  $4,370;  steel  joists  and  block 
floor  on  Pleasant  Township  bridges  101  and  171  and  .abut- 
ments for  Buskirk  Bridge  No.  Ill  in  Clinton  Township  to 
UNIVERSAL  CONSTRUCTION  CO.,  Tiflin.  at  $2,942.  J.  E. 
Hershberger,   Tiffin,   County   Audr.      Noted   June    1. 

Ohio,  \Vooster — County  awarded  contract  for  bridge  across 
Christman  Run  on  Saybolt  Ave.  to  CENTRAL  CONSTRUCTION 
CO.     Noted  Apr.   27. 

Ind.,  Columbus — Contract  for  17th  St.  Bridge  awarded  to 
NATIONAL  CONCRETE  CO.,  Shelbyville,  Ind.,  at  $21,600. 
George  Rader,  City  Engr. 

Ind.,  Columbus — Commissioners  of  Bartholomew  County, 
Columbus,  awarded  contract  for  Thompson  Rd.  Bridge  to 
ALBERT  HARMAN,   Columbus,   at   $47,848. 

Ind.,  Danville — (Official) — County  awarded  contract  for 
bridge  to  D.  H.  FATOUT,  Indianapolis,  at  $26,500.  Noted 
June  8. 

Ind.,  LaPorte — County  awarded  contract  for  1  bridge  and 
3  culverts  to  H.  A.  WILHELM,  LaPorte. 

Ind.,  Montieello — County  awarded  contract  for  bridge  to 
EAST  ST.  LOUIS  BRIDGE  CO.,  East  St.   Louis,  111.,  at  $6,480. 

Ind.,  Rockport — Commissioners  of  Spencer  County  awarded 
contract  for  30  bridges  to  A.  W.  MONTGOMERY,  at  $12,079. 
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lo    Itiiflll'ISTCK    liltllxll':   CO,    Uoi'liuMdr.    unci   A.    J.    H 

riii'Mt'i  i»ii     i':»tiiiiiiii'<i  i-oHi,  fi.ini.'i. 

\VI«.,  MndUon  ('imtiiirl  fur  ri-lnffircrd-fonciftc  inch 
brIilKc  i>li  Until. iKf  SI.  iiwiiiili'il  to  nKCtlKilO  NIOI,l><)N,  lit  $1«>.- 
■tN7.      K.    i:.    I'liiUrr,    flly    KiiKi'.      Noi.-d    A|.r.    21    uikI    Junt.    1 

lot^n,  Itm  Muliim  Conlrurl  for  tirlilKc  over  l<'our  Mllo 
("r.-.k  (111  Kiitl.il.k  Ihil.lirll  Avo.  auiinloil  lo  N.  M.  STAKK  & 
Co..  !).H  Molii.M,  lit   Jll  ;ilMi,     K.  KiiMll.i'iK,  I'lty  lOiiKr. 

Mltiii.,  Ilriilnrrti  I'oiitimt  iiwuiiUmI  to  MlNNIOAI't 'MS 
MKIlHii:  <"o.  Miln>i>olltiiii  I,lfi«  ItlilK..  MlniU'lipollH,  for  l.rldK" 
»t    lliiiliii'iil 

>IImii..     I.llllr     l-'nIU      All     liliU     rofflvod     for     conHtmctlnK 

iiridur   N.I    :'i.'i;:i   ii'ji«i«-d. 

Kiiii..  i;i  Ilorndo  roiilrnct  for  concrete  brldtfo  nwiirdi'd  to 
J.    JIK.MtY,    :il    t'.K-:^:,. 

S.  I>.,  riitiiklntiin— County  iiwiirdi-d  contriii't  for  conKtrurt- 
ln»f  niiMitHT  of  l.ridKCH  to  M.  (JAMOS.  I'lunkliiton,  at  $7,0:i4. 
Noted    .May    1  I 

S.    !»..    liiMlllrlil      (•ontiucl    for    K.    ImIiIk'-h   iiwiirdod    to   IOWA 

iiKiixii':  CO.   MiiiiK'uiioiiH,   Minn.,  at  ;f:ir>,nnn. 

!^.  I)..  llfllliiKrr  (Ollklul) — Contract  for  7  brldRCH  awardcil 
to  TWIN  CITY  IIUIIH!!':  CO.,  ftlllineapollH,  Minn.  Noted 
May    IS. 

>.  I).,  I.nnuiloii  -Contract  awarded  to  KAUCiO  UHIDllK 
AND    lltoN   CO..    K:irK'o,    for   liildnc  at    hmiKdon. 

N.  !>..  Wiihitrluii  -Conlrnct  for  Ht.-cl  ImIiIko  acroBH  Chey- 
enne Klvcr  awiuilcd  to  (iUKAT  NoltTllKUN  lillllXiK  CO., 
635    Lumber    KxchiinKC    MlnnciipollM,    Minn.      Noted    .Iiino    1. 

N.  I»..  WlllUltm-  Contract  for  furnlshliiK  lunihcr  for  pon- 
toon brIdKO  acrn.ss  Missouri  lllvcr  In  Wllllanis  County  award- 
ed to  GIlOClAN  UOHINSt)N  H'MlSKIl  CO..  at  $10,000.  Noted 
iMay   2.'">. 

Mont..  Itouiidiip — Contract  for  conntructlne  25  wooden  pile 
bridges  awarded  to  SKCUIUTV  HKIDCE  CO.,  Billings,  at 
$9,.S0S. 

Mo..  Iloonvlllv — Comnilasloners  of  Cooper  County,  5°°"," 
vlUe.  awarded  contract  for  brldRe  ucross  Petit  Saline  Creek 
to    KANSAS    CITY    HltinClO    CO..    at    $14.2B0. 

Oklii..  Stlllwiitei — County  awarded  contract  for  12  brIdKes 
to  CANTO.N  HKUH'.E  Ct).,  Kan.sa.>«  City.  Mo.,  at  $5.3i65.  Noted 
Apr.   20  and  .lune   1. 

Wnnli..  Kninnin — Commissioners  of  Cowlitz  County,  Kalama 
awarded  contract  for  2  bridges  to  rOUTLAND  BRIDGK  AND 
IKON   CO.,    Portland,   at    $10,r.OO.      Noted    May    25. 

\VumIi.,  KoIho — Contract  for  2  bridges  over  the  Main  Toutle 
and  South  Toutle  Rivers  awarded  to  the  rOKTLAND  BRIDGE 
&   IRON  CO. 

Wnnh..  MonteNnno — Contract  for  180-ft.  steel  bridge  across 
Humpfulips  River  awarded  to  WILLIAM  MONSON,  Portland, 
Ore.,   at   $16,582.      Noted   May    11. 

AVanh..  Renton — D.  W.  RUTHRRFORD,  Tacoma,  at  $S,814, 
awarded   contract   for   hiKbway   trestle  at  Renton. 

WnMh..  Seattle — Citv  Council  awarded  contract  for  rein- 
forced concrete  bridge  to  BUTLER  CONSTRUCTION  CO.,  at 
$36,900. 

>Va.Hh.,  Seattle — Hoard  of  Public  Bridpre  Works  awarded 
contract  for  new  l.^ith  Ave.  bridge  to  HOFIUS  STP^EL  & 
EQUIPMENT   CO..    at    $11,146. 

Ore.,  LaGrande — Contract  for  3  steel  hridgres  for  OreRon- 
WashinKton  Railway  and  Navigation  Co.  awarded  to  ROBERT 
WAKEFIELD  CO.,  "Portland.  S.  Murray,  I'ortland,  Act.  Ch. 
Engr. 

Calif..  San  Lnls  OblNpo — Bids  were  received  June  6  for  re- 
inforced-concrete  and  steel  bridges  in  San  Luis  Obispo  County 
as  follows:  Gutleben  Bros..  Salines  River  Bridge,  $12,343, 
Huerhuero  Creek  Bridge.  $12,981,  San  Juan  River  Bridge,  $18.- 
458;  Gillahan  &  Sons,  San  Jose,  Pozo  Creek  Bridge,  $4,000; 
Cole  Construction  Co..  Pico  Creek  Bridge,  $5,449;  F.  Moore, 
Arrovo  del  I'uerdo  Bridge,  $4,739;  Theodore  Maino.  Toro 
Creek  Bridge.  $6,100;  Midland  Bridge  Co.,  Reed  Station  Bridge, 
$5.44.').      Noted   June   1. 

Calif..  Vina — Contract  for  construction  of  110-ft.  steel  high- 
way bridge  on  Stanford  ranch  awarded  to  AMERICAN 
BRIDGE   CO. 

Ont.,  Ottawa — Citv  Council  decided  to  complete  bridge  on 
Pretoria  Ave  and  a^varded  contract  for  steel  work  to  DOMIN- 
ION BRIDGE  CO.,  at  $84,158.  F.  S.  Askwith,  City  Engr.  Noted 
May  11  and  June  15. 

Man.,  Arden — Contract  for  55-ft.  reinforced-concrete  arch 
bridge  awarded  to  BROWN  CONSTRUCTION  CO.,  Builders' 
Exchange,  Winnipeg,  at  $5,458. 

WATER-WORKS 

Proposed  Work 

Mass.,   Boston — U.    S.    AVar    Department.    Washington.    D.    C, 

notified    James    M.    Curley,    Mayor,    that    permission    has    been 

granted     to     construct     high-pressure     fire     service     pumping 

station  in  Charles  River  Basin. 

Mn.ss..  BtolToke — (Official) — Bids  will  be  received  by  Board 
of  Public  Works  until  2  p.m.,  June  30,  for  steel  and  concrete 
bridge  across  tracks  of  Boston  &  Maine  R.R.  connecting 
Dwight  and  Bowers  St.  T.  J.  McCarthy,  City  Engr.  Noted 
May   25.      (See   adv.   June    15   issue.) 

X.  Y..  Batavia — Plans  approved  for  improvements  to  water- 
works  system.      Chester   &   Fleming,    Pittsburgh,   Penn..   Engr. 

X.  Y.,  Herkimer — Citizens  will  vote  in  July  on  $250,000 
bonds  for  extension  of  water  system.  Leland  Wood.  City 
Engr.      Noted   Feb.    24. 

X.  Y.,  Ilion — (Official) — Board  of  Water  Commissioners  do 
not'  contemplate  constructing  250.000.000-gal.  storage  reser- 
voir as  noted  in  our  June  15th  issue.  H.  Rasback,  Otsego  St., 
Ilion,  Pres. 


N.  J.,  Iliitler — lliitler  Water  Co.  Kriinted  permlHHion  by 
lioaiil  of  I'lihllc  t'tlllly  CoininlHMlonerM  to  Issue  $120,000  bonds 
for    liiii.rovlMK    and    extendInK    water    Bysteiii. 

V.  .1..  IrvlnBton- Citizens  voted  in  fiivor  of  water  malna. 
i;.    W.  Terliuiie,    IrvliiKton,    KnRr. 

\.  J..  \e«nrk--lll<ls  will  bo  received  by  ('ommlllee  on 
Public  Buildings  of  Common  ('ouncll  until  1:30  n.in.,  Juno  27, 
for  water  system  at  Ivy  IIIll  Almshouse.  Frederick  A.  Phelpu, 
l'!ngr.      Noted    Juno    1. 

N.  .1..  Stoiu'IiarlMir-  Election  will  bo  held  to  vote  on  pur- 
cliiislng  water- worl<.M  syHtiMii.  Ksllmiited  cost,  $56,000;  also 
sewiige-dlspo.sal     pl.inl,    at     $35,000. 

M.   J..  'I'reiitiiii      clly    Council    coiitemplutes   nitration    plant. 

hisllinaled    cost.    $10. alio. 

IViiM.,  Anlilniid  City  pliuiH  to  Install  storngo  reservoir. 
lilt  rat  loll   plant  and   lire  service  pumping  station. 

I'enn..  Hetlileheni — City  jilans  to  extend  water  mains  in 
Edgeboro.      Est liiia till    cost,    $7,000.      A.    M.    Cawley,    City    Engr. 

■  >enn.,  I.etvlMlnirK  -l.ewlsburg  Water  (U).  contemplates 
In.stallatioM   i>f  new    llltiallon    plant. 

I'enn.,  .lolinMonlinrK  -  Press  reporl.s  state  Johnsonburg  Wa- 
ter Co.    pl.in.s   to   install    nitration    plant. 

I'enn..  Mercer  -  .State  Dei)artment  of  Health  ajiprovcd  plans 
of  Merc,  r  Water  Co.    for  Installation   of  lilt i;it Ion    pl.int. 

I'enn..  Mendvllle — Citizens  voted  In  favor  of  $50,000  bonds 
for    Improving   \va t.r-works   system.      Noted   May   4. 

I'enn.,  Wheatland — City  plans  to  Install  municipal  water 
system.      lOstiniated    cost,    $20,000. 

Va.,  UllllaniHliurK — City  retained  Bolton,  Clarke  &  Pratt, 
Engr.,  to  survey  city  preparatory  to  constructing  water  ana 
sewer  systems.     W.  L.  .tones,  Pres.  City  Council. 

<;a.,  Monroe — Citv  contemplates  imiiroving  water-works 
.system.      Walt.r   G.   Kirkiiatrick,   Jackson.   Miss.,    Engr. 

MIhh.,  ColnniltuK — .1.  L.  Ludlow,  Engr.,  Winston-Salem,  N.  C, 
recommended  to  city  Installation  of  water  mains  and  addi- 
tional filtering  enuipment  to  cost  $16,000.  Charles  E.  Wood, 
City   Engr. 

MlHN.,  Macon — Bids  will  be  received  by  Noxubee  County 
Commissioners,  Macon,  for  remodeling  water-works  at  county 
jail. 

MInn..  Sumrall — City  contemplates  issuing  $20,000  bonds  to 
drill  flowing  well  and  construct  pumping  station.  Address 
Mayor. 

Tenn..  Spencer — Van  Buren  County  Court  plans  to  install 
water   system   in   Spencer.      Address   County   Judge,    Spencer. 

Ohio,  BrldKcport — Citizens  will  vote  Aug.  8  on  $10,000 
bonds  for  water  mains.     Noted   Feb.   17. 

Ohio,  V.ant  YounKstown- — Plans  have  been  prepared  by 
Chester  &  Fleming,  Engr..  Pittsburgh.  Penn..  for  pumping 
station.  Bids  will  soon  be  received  by  Board  of  Public  Affairs 
for  the  worli. 

Ohio,  I..inia — Plans  will  be  prepared  by  R.  Winthrop  Pratt, 
Hippodrome   Bldg.,  Cleveland,  for  filtration  plant. 

Ohio.  Mansfield — City  Council  passed  ordinance  to  issue 
$27,000  bonds  for  the  purchase  and  installation  of  water 
meters. 

Ohio.  South  Charleston — Citizens  recently  voted  $10,000  ad- 
ditional bonds  for  municipal  water-works  system.  S.  S.  Ran- 
kin,  Clk.      Noted  Apr.    27. 

Ohio.  Van  AVert — City  Council  passed  ordinance  authorizing 
expenditure  of  $12,000  for  extending  water  mains  in  South 
Harrison   St.      C.   J.   Simon,    City  Engr.      Noted   May   11. 

Ohio.  AVooster — (Official) — City  plans  to  develop  improved 
water  supply  from  wells  in  Killbuck  Valley  west  of  city  and 
to  abandon  present  sources  of  supply  when  new  works  are 
completed.  W.  J.  Sherman  Co.,  613  The  Nasby,  Toledo,  Con- 
sult. Engr. 

Ohio,  Youngstown — (Official) — Bids  will  soon  be  received 
bv  David  M.  Wise,  Ch.  Engr.,  Youngstown,  for  reservoir  dam 
t(3  be  built  across  Squaw  Creek  Valley,  Liberty  Township, 
Trumbull  County. 

Ind.,  Hope — W^illiam  J.  Jones,  Indianapolis,  representing 
Indiana  Funding  Co..  applied  to  City  Council  for  franchise  to 
install   water    system. 

Ind..  New  Castle — (Official) — Bids  will  soon  be  received  for 
12-in.  well  approximately  120  ft.  deep  for  cities  water  supply. 
John  W.  Moore.  47  Union  Trust  Bldg.,  3342  North  Illinois  St., 
Indianapolis,   Consult.   Engr. 

Mich..  Lansing — Citizens  will  vote  June  28  on  bonds  for 
extension  of  water  system  and  new  reservoir.  H.  W.  Sparks, 
City   Engr.     Noted   May   11. 

III..  Danville — (Official) — We  have  been  informed  that  city 
does  not  plan  to  install  water  system  as  stated  in  our  issue  of 
June  8.     W.  H.  Martin,  City  Engr. 

III..  Gibson  City — City  Council  authorized  plans  prepared 
for   water-works   and    electric-light   plant. 

III..  Glasford — Contract  will  soon  be  awarded  for  water- 
works system.  FuUer-Coult  Co.,  Chemical  Bldg.,  St.  Louis, 
Mo.,  Engr.     Noted  Dec.   30. 

III.,  Joliet — City  Council  contemplates  extending  water 
mains  to  that  part  of  citv  lying  north  of  7th  St.  Estimated 
cost,    $19,992.      C.    D.    O'Callahan.    City    Engr. 

III.,  Minonk — City  contemplates  $5,000  bond  issue  for  im- 
proving  water   system. 

III.,  Xormal — Citizens  voted  in  favor  of  $22,000  bonds  for 
water-works  system  and  septic  tank.  Bonds  will  be  sold 
July   3.      G.    C.    Broyhill,    Normal,    Engr.      Noted   May   1$. 

III..  Rock  Island — (Official) — Bids  wiU  be  received  by  city 
until  July  1  for  100,000  gal.  tank  and  125-ft.  tower.  W.  Treich- 
ler.   City  Engr. 

Iowa.,  \nkeny — (Official)^ — Bids  will  be  received  by  A.  L. 
Stebleton,   Town   Clk.,   until   2   p.m.,   June   30,   for  water-works 

system. 
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lotvii,  C'lermout — Citizens  voted  in  favor  of  $18,000  bonds 
for  water-works  systejn. 

Iowa,  Ki'llry — (Otiicial) — Citizens  recently  voted  $75,000 
bonds  for  water-works  system.  J.  L.  Johnson,  Clk.  Noted 
June  S. 

■  own.  New  Chnron — Election  will  be  held  July  10  to  vote 
on    $4,000   bond.s   for   water  system. 

Iowa,  Oaktlalt- — l?ids  will  l)e  received  by  S.  A.  Pitman, 
Town  Secy.,  utitil  8  p.m..  June  28,  for  water-works  system. 
Xavier   A.   Kramer.   Magnolia.   Miss.,   Enpr. 

Iowa,  Odobolt — Plans  bcInK  considered  for  extension  of 
water  system.     Estimated  cost,  $i:;,000.     Address  City  Clerk. 

lutva,  AVeNtpoint — David  Kisher  &  Co.,  Kn^r.,  Davenpoit, 
is  making  surveys  for  propo.sed  water-works,  sewers  and 
sewasfe-disposal  plant.  Estimated  cost  of  water-works, 
$11,000;   sewers   and   disposal   plant,    $14,000. 

Mliiii.,  Battle  Lake — City  will  install  100-ft.  water  tower  to 
have  capacity  of  100,000  gal.     W.  C.  Buck,  Minneapolis,   Engr. 

Kan.,  Concordia — Plans  being  considered  by  city  for  exten- 
sion  of   water  system. 

Kan.,  MackMvllle — Election  will  be  held  July  18  to  vote 
on  $.'iO,000  bonds  for  water-works  system.  W.  B.  Rollins  & 
Co.,  439  Midland  Bldg.,  Kansas  City,  Mo.,  Engr.     Noted  June  8. 

Neb.,  Bellwoud — Bids  will  be  received  by  city  until  July  12 
for  water  system.  Estimated  cost,  $8,000.  J.  D.  Delaney,  City 
Clk.  Alamo  Engine  and  Supply  Co.,  Omaha,  Engr.  Noted  Apr. 
27  and  May  25. 

Neb.,  Blue  HIH — See  Item   under   "Light,  Heat  and   Power." 

N.  D.,  HlllHboro — City  plans  to  extend  water  main  on  River 
St.     N.   G.   Nyhus,   City   Audr. 

Mont.,  Great  FallH — (Official) — Bids  will  be  received  by  W. 
H.  Harrison,  City  Clk.,  Court  House,  until  10  a.m..  July  10,  for 
improving  water  sy.stem.  Burns  &  McDonnell,  402  Interstate 
lildg.,  Kansas  City,  Mo.,  Engr.      (See  adv.) 

Mont.,  HIgrhwood — Plans  prepared  by  Gerhorz  &  Jaqueth 
Engineering  Co..  Great  Falls,  for  water  system  at  Highwood. 
Estimated  cost,  $12,000.     Noted  May  11. 

Mont,,  McCammon — City  considering  plans  for  water  sys- 
tem   to   cost   $22,000. 

Mont.,  Sheridan — Citizens  recently  voted  $26,000  bonds  for 
water  system.  G.  E.  Baker,  Whitehall,  Consult.  Engr.  Noted 
May   4  and  June  8. 

Mont.,  VlriLdnia  City — City  plans  to  install  water  system. 

Mo.,  Chaffee — City  plans  to  call  election  to  vote  on  between 
$35,000  and  $40,000  bonds  for  extending  water  and  sewer  sys- 
tem.    Noted  June   15. 

Mo.,  Fulton — Press  reports  state  William  Wood  College  Di- 
rectors contemplate  private  water-works  system. 

Mo.,  KansaH  City — City  will  install  turbine  engine  in  water 
plant.  Estimated  cost,  $108,750.  H.  P.  Jackson,  Supt.  Water- 
Works. 

.Vrk.,  HarrlHon — Rids  will  be  received  by  Board  of  Commis- 
sioners of  Water-Works  District  No.  1  until  June  26  for 
water-works  system.     W.  O.  Galbreath.   Harrison,  Engr. 

Ark.,  'Wnlnut  Rldee — City  plans  to  install  water  system. 
W.   G.  Johnson,   Act.   Recdr. 

Tex.,  El  Paso — City  contemplates  purchasing  turbine 
engine  for  water-works   system.      Estimated   cost,   $109,000. 

Tex.,  Kennedy — Citizens  recently  voted  $26,000  bonds  for 
water  system.     Noted  Apr.   27   and  May   18. 

Tex.,  KlnKHfille — Election  will  be  held  June  24  to  vote  on 
$150,000  bonds  to  purchase  water  system  and  install  distribu- 
tion system.     Noted  Apr.  13. 

Tex.,  Weimar — City   plans   to   extend   water-works   system. 

Okla.,    Blanchard — City      contemplates      water-works      and 

electric-light  system.     Address  City  Clk. 

•     Okla..   Bromide — City    contemplates   water-works   and    elec- 
tric-light system.     Address  City  Clerk. 

Okla.,  Clinton — City  plans  to'  vote  again  July  1  on  $225,000 
bonds  for  water  system.  Benham  Engineering  Co..  Cokord 
Bldg.,  Oklahoma,  Consult.  Engr.     Noted  May  18  and  June  8. 

Okla.,  (Irnnite — City  contemplates  construction  of  reservoir. 
J.   W.   Ryder,   Mangum,   Engr. 

Colo.,  Nederland — Citizens  recently  voted  $20,000  bonds  for 
water  system. 

N.  M..  Clayton — City  will  sell  $55,000  bonds  June  27  for 
water  system.     M.  R.  Hones,  City  Clk. 

N.  M.,  L.as  CruoeM — Bonds  for  improving  water-works  for 
$13,000  and  $7,000  for  sewer  system  will  be  sold  July  5.  T.  H. 
Todd,   El   Paso.   Engr.     Noted  Apr.   20. 

Idaho.  C<rur  d'  VIene — Election  will  soon  be  held  to  vote  on 
$280,000  bonds  for  w.iter  system  and  electric-light  plant. 

Utah,  Garland — Bids  will  be  received  by  City  Recoider 
until  noon.  Juno  27,  for  water-works  system.  Brown  & 
Kleinschmidt,   306  Dooley  Block,  Salt  Lake  City.   Engr. 

irtah,  LofKreen — A  150.000-gal.  reservoir  will  be  con- 
structed at  Lofgreen  by  the  San  Pedro,  Los  Angeles  &  Salt 
Lake  Railroad  Co.     A.  Maguire,  Los  Angeles,  Calif.,  Ch.  Engr. 

Utah,  MaryMvnIe — Bonds  for  $15,000  voted  by  citizens  for 
installation  of  water  system.     H.  T.  Eayrs,  City  Clk. 

Nev.,  Las  V'eKraN — Plans  being  considered  by  San  Pedro, 
Los  Angeles  &  Salt  Lake  Railroad  Co.  for  improving  its  water 
system  at  Las  Vegas.  A.  Maguire,  Los  Angeles,  Calif.,  Ch. 
Engr. 

WaMli.,  Hoqnlani — Hoquiam  Water  Co.  is  having  plans  pre- 
pared for  dam  at  Davis  Creek,  including  7  mi.  pipe  line.  Es- 
timated cost,  $100,000.  Harry  L.  Heermans,  Mgr.  Noted 
May  11. 

WaHh.,  Puyallup — According  to  press  reports  City  Council 
plans  to  install  pumping  plant  to  supply  Puyallup  Heights. 
George  D.  Ball.   City  Engr. 


Ore.,  Ilandon — City  will  construct  new  reservoir  on  Geiger 
Creek.      Estiniateil  cost,  $40,000. 

Calir.,  I.OH  .\nKeleN — .San  Pedro,  Los  Angeles  &  .Salt  I.,ake 
R.R.  contemplates  expenditure  of  $40,000  for  water-supply 
pipe  lines  and  reservoirs,     A.  Maguire,   Los  Angeles,  Ch.   Engr. 

Calif.,  Petalunia — Plans  being  considered  for  construction 
of  larger  water  mains  and  additional  hydrants.  Mead  Torr, 
interested. 

Calif,  Santa  Monica — Citizens  voted  May  26  In  favor  of 
$712.5(»0  bonds  for  municipal  water-works.     Noted  May  11. 

<lue.,  Ste.  Cei-lle  de  Whitton — City  Council  plans  to  install 
water   system.       i;.stiniatfd   cost,    $.S,000.      J.    G.    P.eaudoin,   Secy. 

Ont..  Kldgetotvn — Citizens  voted  in  favor  of  by-law  pro- 
viding $10,000  for  extending  water  system.  D.  Cochrane,  Town 
Clk.     Noted  Feb.   10. 

Bids    In    and    Contracts    Awarded 

MaMM.,  Brookllne — Standard  Cast  Iron  I'iix-  and  Fitting  Co., 
201  Devoe  St.,  Boston,  submitted  lowest  bid  for  furnishing 
c.-i.   pipe. 

.MnHM.,  Salem — All  bids  received  by  city  for  laying  c.-i. 
water  pipe  in  Beverly  and  Danvers  rejected.  William  S. 
Johnson,  101  Tremont  St.,  Boston,  Consult.  Engr.  Noted 
June   15. 

Conn.,  Waterbury — (Official) — Contract  for  additional  work 
at  Wigwam  Reservoir;  also  for  water  mains  in  East  Aurora, 
Cook.  Burr  and  Norton  St.  and  Thomaston  and  Hawthorne 
Ave.  and  Geddes  Terrace  awarded  to  A.  LAMBO,  136  South 
Elm  St.,  at  $16,000.  R.  A.  Cairns,  City  Engr.  Noted  Apr.  20 
and   June   1. 

N.  y..  New  Youk — (Official) — P.  T.  Cox,  Manhattan  Bridge 
Plaza,  at  $40,923,  submitted  lowest  bid  for  2  concrete  stone 
and  brick  buildings,  approximately  40x15x20  ft.,  820  sq.yd. 
brick  pavement,  600  ft.  of  balustrade  and  doing  miscellaneous 
work  at  Silver  Lake  Reservoir,  Staten  Island,  Contract  No.  144. 
Noted  May  25. 

I'enn.,  Philadelphia — Bids  were  received  by  Bureau  of 
Water.  Dept.  of  Pub.  Wks.,  June  12,  for  electrical  equipment 
for  Shawmont  and  Roxborough  pumping  stations  as  follows: 
F.  J.  Boas,  201  North  Broad  St.,  $67,300;  M.  L.  Bavard.  Penn- 
sylvania Bldg..  $76,000;  Raymond  Doyle,  Philadelphia,  $76,827. 
Chester  Albright,   City  Engr. 

Ohio,  Cleveland — Contract  for  additional  work  at  Division 
Ave.  pumping  station  awarded  to  JOHN  F.  CASEY  CO.,  Pitts- 
burgh, Penn.,  at  about  $30,000.  Robert  Hoffman,  City  Engr. 
Noted  June  1. 

Ohio,  Ironton — City  awarded  contract  for  concrete  reser- 
voir fo  MRRYDETH  CONSTRUCTION  CO..  Marietta,  at  $79,- 
617;  filtration  plant  to  NEW  YORK  CONSTRUCTIONAL  FIL- 
TRATION CO..  New  York,  N.  Y.,  at  $103,357.  A.  Howell,  City 
Engr.      Noted   Apr.   27   and  June   1. 

Ohio,  PortNmonth — City  awarded  contract  for  new  reser- 
voir to  CURTIS  &  SHUMWAY,  at  $25,045;  flood  wall  extension 
and  Scioto  Point  repair  jobs  to  S.  MONROE  &  SON  CO.,  at 
$75,905  and  $4,416  respectively.  P.  G.  Harper,  City  Engr. 
Noted  Mar.   9   and   May   4. 

Ind.,  I,aporte — (Official) — Contract  for  reinforced-concrete 
reservoir  awarded  to  LARSON-DANIELSON  CONSTRUCTION 
CO..  1205  Washington  St..  at  $17,914.  L.  Drew  Goddard,  City 
Engr.       Noted   Mar.   16  and  June  1. 

Mich.,  Hancock — Contract  for  8  mi.  water  mains  for  Quincy 
Mining  Co.  awarded  to  HERMAN  STONSRITD.  Marquette:  con- 
tract for  2  steel  reservoirs  awarded  to  CHICAGO  BRIDGE 
AND  IRON  CO. 

Mich.,  JnckHon — Contract  for  500  000  gal.  reservoir  awarded 
to   HENRY  L.  VANDERHORST,  at  $5,144. 

Wis.,    East    Troy — Contract    for    improving    and    extending 

water  system   awarded  to  E.   D.   WHITE,   East  Troy. 

■Wis.,  Madison — City  will  award  contract  for  improving 
and  extending  water  system  about  August.  Estimated  cost, 
$225,000.  E.  E.  Parker.  City  Engr.  D.  W.  Mead,  530  State  St., 
Consult.   Engr.     Noted  Mar.   2  and  .\pr.  27. 

Wis.,  Sheboygan  Falls  —  Contracts  awarded  by  Common 
Council  for  water  system  as  follows;  trenches  and  laving 
Ifi.nrK'-i  ft.  water  mains,  to  E.  M.  SCHEFLOW.  Elgin.  111.,  at"  $7,- 
963;  c.-i.  pipe  and  si)ecials.  J.  B.  CI>OW  K-  SONS,  Chicago.  HI., 
$12,419;  hydrants  and  valves,  LI'DI/UV  V.ALVK  CO..  Chicago, 
$1,500;  80,000-gal.  reservoir.  CHICAGO  BRIDGE  AND  IRON 
CO..  $4,140;  pumping  station.  KEYSTONE  DRILLING  CO., 
$2,060.     J.   Donohue,   Engr.     Noted  June  1. 

Minn,,  BIwablk — Contract  for  improving  water  system 
awarded   to  MOE   BROS.,   at  $4,500.     Noted  June   15. 

Minn.,  Coleraine — Contract  for  new  water  system  for 
Oliver  Iron  Mining  Co.  awarded  to  LAYNE  &  BOWLER,  Hib- 
bing. 

Minn.,  Morris — U.  S.  Cast  Iron  Pipe  and  Foundry  Co..  Min- 
neapolis, at  $32.70  per  ton  for  10-in.  and  $35.70  for  4-in.  and 
American  Cast  Iron  Pipe  Co.,  at  $34.10  for  10-in.  and  $37.10  for 
4-in.  sul)mitted  lowest  bid  for  furnishing  water  supplies  and 
equipment.      E.   J.   Jones.   Mayor.     Noted   .\pr.   27. 

Minn.,  St.  Paul — (Official) — T.,owest  bids  received  June  5 
for  furnishing  and  delivering  (a)  gate  valves,  (b)  sluice  gates, 
for  2  coagulation  basins  a  30,000.000-gal.  high-service  reservoir 
under  Proposal  SS6  were  as  follows:  <n)  James  B.  Clow  & 
Sons,  Chicago,  111..  $3,671;  (h)  Coldwell-Wilcox  Co.,  Newburgh, 
N.  Y..  $21,371;  Chapman  Valve  Manufarturing  Co.,  Chicago. 
111..  $24  943;  Flower-Stephens  Manufacturing  Co..  l>etroit, 
Mich.,   $25,315.     Oscar  Claussen,  City   Engr.     Noted  May   11. 

Minn.,  St.  Paul — Bids  were  received  June  5  for  furnishing 
and  delivering  (a)  363.32  tons  4-.  12-.  24-.  30-.  36-  and  4S-in. 
c.-i.  pipe.  Classes  A  and  B,  (b)  727.18  tons  6-,  24-  and  48-in. 
c.-i.  pipe.  Classes  A  and  B,  (c)  special  castings,  for  2  coagu- 
lation basins  and  their  appurtenances  and  a  30.000.000-gaI. 
high-service  reservoir,  were  as  follows:  U.  S  Cast  Iron  Pipe 
and  Foundrv  Co..  122  South  Michigan  Ave.,  Chicago,  III.,  (a) 
$11,826.  (b)  $23,114.  (c)  $11,283:  R.  D.  Wood  &  Co.,  Philadelphia, 
Penn.,  (a)  $13,602.  (b)  $26  549.  (c)  $6,138  (part  of  work).  Oscar 
Claussen,  City  Engr.     Noted  May   11. 
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Kmi..  Arum  rout  met  for  11.000  ft.  of  4-lii.  In.n  i)l|i<.  fdi 
wat.M  main  .MriiHlium  iiwiinlr.l  to  AMKUICAN  IKON  I'll'l'; 
CO..    llliinln»<liMiii,   Ala.      I'^Ht Iniuli-il  roNt.   I'.i.liOd. 

Kmi..  >rM«i.ii  ilUllclal)  -foiilia.tM  for  i>I|m.  IIik-  fnnii 
Newton  to  .MIHI...UII  watir  wni  U«  Hlallini  at  llalNliMul  awarcl.-d 
to  I'NITi:!'  SI'.VTKS  CAST  1 1((  iN  I'lI'lO  AND  Kdl'NMUY  fn.. 
at  J64,;isr.  r.ii  iil|><-  ami  to  IIK'KKI.  IH).,  al  »2G.70U  for  liiHlallii- 
tlun.      .N'otiMl   .liiiK-   .s. 

%rl»..  «»vprl«n  Contlixt  for  6n,()00-Kal.  tank  anil  SO-fl. 
mr.l   ti>wfr  auar.lfil   to  ("IlirAdO   HltllniK   AND   IIMIN   CO. 

N.  I>..  lOllpiKlnlr  MINNKAl'DMS  STKKl-  AND  MACIIIN- 
KUY  CO..  MliMieapoIlM,  Minn.,  at  Jti.riS't.  awaiilrd  contract  for 
lOO.ono-iral.  tank  on  NO-ft.  touor.  II.  S.  IUi.mco,  I'lty  KiiRr. 
Not.il   Mar.   ::;i. 

Tpk..  Port  Arthur  -(OmrlaD  —  l.owc'Ht  IiIiIh  ri'Oelvod  .lunc  15 
for  furnlMliInK  anil  limtallliiK  i-iiulpincnt  for  pumping  plant 
W<Tr  an  followK;  A.  M.  l.otUctt  &  Co.,  New  OrlcaiiH.  $3.1,1.00; 
.lohn  lUoKH.  N.'W  DrlcaiiN.  IIM.IITO.  J.  V.  Coli-nian,  921  HIbernIa 
Ulilj:..  Now  l)rloun».  ("onuult.  lOimr.     Notnl  May   11. 

Wnah..  Aherdren  MIiIh  wcrr  rccci vrcl  l.y  City  Counoll  for 
nMinli'ipal  watrr- wi>rK.M  NVNiiin  from  llai  linnton-l'i'lrrH  Co.. 
Si-attlf.  Wa.sh..  al  »2  I '.•.'••  1  .'1.  anil  Orci^on  C.innl  luclion  Co..  I'orl- 
lainl.  t)ri-..  at   $L",lt;,T61.     I.i-wIh   D.   KelHiy.  City   lOnRr. 

WnHh..  l-'.verrll— l.owcHt  1>I<1  rciTlvcd  for  Improving 
iniinl('l|>al  watrr  svstfin  was  that  of  WaHhlnnton  Paving:  Co.. 
U  C.  Smith  ni.lk'.."  .'^tattle,  at  $-|-.1.1.12.  UuriiH  &  McDonnell. 
IntiM-Stalc  llldK..  Kansas  City,  Mo.,  Kngr.  Noted  Mur.  30  and 
May    11. 

Wnnh.,  TiioMmn — (Offlclnl) — Contract  for  reservoir  and  V^.- 
000  ft.  of  101-ln.  wood  Mtave  plp<'  lino  awarded  to  I'AINK 
CDN.^TUrCTION  CO..  California  ItUU..  Tacoma.  at  llO.l'J.'i. 
David   II.    Whit.-.   Tacoma.   County    lOoKr.      Noted  June   X. 

Oiil..  I'rpntoii— (tmiclal)-  t'ity  will  In.stall  new  water  mam 
by  day   labor.     C.  S.   MacKenzle,  City    Knur.     Noted  June  S. 

SEWERS 

Proposed  Work 

K.  I.,  I'rovliienoe — Citv  plans  .siwirn  in  Chad.  Brown, 
Slater  and   York.shire  St.   anil   Luzon   and   Mount   Ave. 

\.  v..  New  Y€>rk — (HorouRh  of  Manhattan) — Bids  will  be 
received  bv  Marcus  M.  Marks.  lioroUKh  I'res.,  Room  2032. 
Municipal  Hldp:..  until  2  p.m..  June  2S.  for  receiving  ba.sins 
altered  and  improved  on  Broadway  fiom  'J2d  to  121st  St..  on 
Grand  St.  from  Broadway  to  Bowery,  on  Delancey  St.  from 
Essex  to  UidRe  St..  on  125th  St.  from  3d  Ave.  to  Manhattan 
St.  and  southwest  corner  of  125th  St.  and  Park  Ave.  and  5 
other  streets. 

\.  v.,  New  York — (Borough  of  Manhattan) — Bids  will  be 
received  bv  Marcus  M.  Marks.  Borough  Pres..  Room  2032 
Municipal  Bids.,  until  2  p.m..  June  2S.  for  receivins  basins 
altered  and  improved  on  Park  Row  from  Ann  to  Franklort 
St.  and  receiving  basin  and  appurtenances  adjacent  to  south- 
east corner  of  Park  Row  and  Frankfort  St..  on  Park  Ave.  from 
72d  to  Dfith  St.  with  inlets  and  all  work  incidental  thereto 
and  at  southeast  corner  of  Park  Ave.  and  74th  St.  and  25  other 
points. 

N.  J.,  Hobjoken — Board  'of  Commissioners  plan  to  enlarge 
and  rebuild  sewers  and  construct  relief  sewers  from  4th  and 
nth  St.   to  Hudson   River.     J.  O.  Whitemore.  City  Engr. 

N.  J.,  Plaiiifleld — (Official )  — Bids  will  he  received  until  July 
3  for  sewage  pumping  station.  44.077  ft.  of  8-  to  24-in.  vitrified 
pipe  sewer.  4.'l44-ft.  of  S-  to  IS-in.  c.-i.  pipe  sewer,  112  man- 
holes 44  flush  tanks,  branches,  connections,  etc.  James  T. 
MacMurray.  City   Clk.      (See  adv.   June   15   issue.) 

X.  J..  Stoiiehnrbor — See   item   under   "'Water-Works." 

Peiin.,  .Albion — City  plans  to  build  sewer  system  and  sew- 
age-disposal plant.     Addriss  Borough  Clerk.  Albion. 

Peiin..  .loliiisonburg — Bids  will  be  received  until  July  5  by 
E.  N.  Wallis.  Borough  Secy.,  for  sewage-disposal  plant  and 
trunk  line  sewers. 

Penn..  Johnstown — Bids  will  be  received  until  noon,  June 
26.  by  Citv  Treasurer  for  purchase  of  $200,000  bonds  for  sewer 
construction.      J.   R.    Crissey.   City   Engr. 

Va.,  Williamsbiirg — See  item  under  "Water-Works." 

fJa.,  Swainsboro — City  contemplates  holding  election  to 
vote  on  bonds  for  sewer  system. 

Ga.,  Thomson — City  contemplates  $15,000  bond  issue  for 
sewer  system.     Address  City  Clerk. 

Fla..  (Jainesville — Bids  will  be  received  until  July  3  by 
Board  of  Public  Works  for  extending  sanitary  sewer  system. 
G.    H.    Vairns.    City    Engr. 

Mis.s..  Batesville — City  contemplates  issuing  $5,500  bonds 
to  construct  sewer  system   in   business  section. 

Tenn.,  Marwille — Citv  contemplates  constructing  sewer 
system.      Estiniated   cost,"  $55,000.     Address  City  Clerk. 

Ky..  Marion — City  will  construct  sewer  and  septic  tank. 
Address  Mayor. 

Ohio.  Bowlinjs  Green — City  plans  storm  and  sanitary  sew- 
ers   in    Bnttonwood    Ave.    from    Pearl    to    Ridge    St. 

Ohio,  liorain — Bids  will  be  received  until  noon.  June  27. 
bv  Director  of  Public  Service  for  improvin^^  Broadway  Main 
Sewer  District  No.  1  and  Penfield  Ave.  Main  Sewer  District 
No.   4. 

Ohio,  L-orain — Ordinance  passed  for  sewers  in  Caroline  Ave. 
and  East  35th  St.     C.  M.  Osborne,  City  Engr. 

Ohio,  Ravenna — Citv  Council  voted  $9,000  for  extending 
sewers.     W.   H.   Linton,   City   Engr.     Noted   May   18. 

Incl.,  Terre  Haute — Citv  Council  appropriated  $5,700  for 
sewers  in  1st  Ave.  and  South  Center  St.  Frank  A.  Rattman, 
City   Engr. 

Mleh.,  Lansing — Election  will  be  held  June  28  to  vote  on 
$14,100  bonds  for  extending  sewer  system.  E.  G.  Eddy,  City 
Engr. 


iown.  ChnrleM  City — (Ofllclal) — Election  will  be  held  July 
HI  111  vole  on  JTO.OOil  bonds  for  sewer  Improvements.  W.  8. 
llcallli-.  City   I'UiUf.      Nnli'd   Juno   S. 

lotvn.  Charter  t»iik-  Bids  will  be  received  until  July  15 
bv  lilv  fur  Niwi-iH,  I'lHthnateil  cost,  $25,000.  Bruce  Ai  Sland- 
•  viii.  Omaha,  Neb.,  KiiKr.  C.  Robertson,  City  Clk.  Noted 
Dec.    II. 

Iowa.  KiMnietxhiirif  -Plans  prc|)ared  for  storm  sewers. 
Kstiinali'd  cost.  $1(111,0(10.     Address  City  Clerk. 

I««n,  Itlnitleton  HIiIh  will  be  received  until  July  15  for 
Hi-w.  I-  svNiiin.  llsliinated  cost,  $30,000.  Address  City  Clerk. 
Notiil   Mar,    2  and   Alir.    fi. 

liiwH,  Pnnorn  Plans  being  prepared  for  Improving  sewer 
sy.Mti'in.  lOHtlmated  cost.  $25,000.  Ilrucu  &  Standevi^n,  Omuha, 
Nell..    Kngr. 

Iowa,  Spencer — Bids  will  bo  received  until  July  7  by  City 
Council  for  sewers  In  West  4th.  Sioux,  West  3ru  and  other 
utriitH.      K.  OKi-efc,  City  Clk. 

lown,    WeMtpoInt — .See    Item    under    "Water- Works." 

;«lliin.,  W  aileiin — lllds  will  be  received  by  city  until  July  10 
for  .Ml  wii    .M,\stiiii.     John   Wilson.   Kngr.     Noted  Mar.  2. 

Knn.,  ICmporIa — Press  rei)orts  state  ordinance  passed  and 
pliiMH  liiliin  piipaied  for  sanitary  sewers  In  l^istrlct  No.  C9. 
M.    Prnwn.    Kngr. 

linn.,  'i'opekn — Plans  being  prepared  for  sanitary  sewers  In 
Dislilct    No.    411.      A.    R.    Young.   City    Kngr. 

\eli.,  Kloreiiee — Klection  will  soon  be  hi  Id  to  vole  on 
$20.(1(1(1  bonds  for  .si/vver  system. 

l\el>..  Kearney — Klection  will  soon  be  Inlil  to  vote  on 
$50,(111(1  he. nils  fur  storm  sewer  systein  in  2d  and  3d  Wards. 
T.   N.    Ilartz.  11,   Clk.      10.    N.    Morey,   City    Kngr. 

.s.  I)..  Ilellerourelie — Klection  will  soon  be  held  to  vote  on 
$23,000  bonds  for  sewer  system.  Bruce  &  Standeven,  Omaha, 
Neb.,  ICngr.     Noted  June  8. 

S.  I).,  llrookingN — Plans  being  prepared  by  E.  K.  Mather, 
Mitchell,   for  sanitary   sewers. 

1\.  I).,  Jamestown — Bids  will  be  received  until  June  23  for 
main  sewcr.s  and  sewage-treatment  plant.  Estimated  cost, 
$75,000.  K.  P.  Wolff,  101  Gerinania  Life  Bldg.,  St.  Paul,  Minn., 
Consult.    lOngr.      Noted    Apr.    20   and   May    11. 

I»Io.,  llarrl.«ionvllle — Klection  will  be  held  July  6  to  vote  on 
$15,0(10  bonds  for  sewer  system  and  sewage-dlsposal  plant. 
George   Bird.   E]ngr.     Noted  May   11   and  25. 

Mo.,  Stanberry — Bids  will  be  received  until  July  17  by  City 
Clerk  for  sewer  system.  Estimated  cost,  $25,000.  Black  & 
Veatch,  507  Inter-State  Bldg.,  Kansas  City,  Engr.  Noted  May 
25. 

Tex.,  Canadian — Bids  will  be  received  until  June  30  by 
Oswell  TTudson.  Mayor,  for  sanitary  sewer  system  and  disposal 
plant.     Noted  May  11. 

Te\.,    Hnntsvllle — Citizens   voted    $22,500    bonds    for    sewage- 
disposal  plant.     G.  B.  Oliphius.  City  Secy.     Noted  Mar.  30. 

Tex.,  Uiianah — City  contemplates  sewer  system  and  sew- 
age-disposal plant.  Estimated  cost,  $34,000.  R.  V.  Crowder, 
Mayor. 

Okla.,  Fairview — City  plans  to  build  sewer  system. 

Okla.,  Sand  Springs — (Official) — City  retained  Benham 
Engineering  Co..  Oklahoma,  to  prepaie  plans  for  storm  sewer 
system    and    sanitary    sewers.      Estimated    cost.    $50,000. 

X.  M.,  Las  Cruoes — See  item  under  "Water- Works." 

Wash.,  Sumner — Plans  being  prepared  by  W.  P.  Wood,  City 

Engr.,  for  trunk  sewer  in  South  Sumner. 

Ore.,  Aslilnnd — Citv  plans  sewers  in  Laurel  and  other 
streets.      Estimated   cost,    $12,000.      C.   H.   Gillette,   City   Recdr. 

Ore.,  P«»rtland — Bids  will  soon  be  received  for  Tanner 
Creek  trunk  sewer.  Estimated  cost,  $235,000.  P.  H.  Dater. 
City    Engr.      Noted    May    25. 

Calif.,  Auburn — Plans  prepared  by  Colon  Pierce,  Sacra- 
mento, for  septic  tank  for  city.  Bids  will  soon  be  received 
for  same.      Estiniated   cost.   $fi,400.     Noted  Apr.  20. 

Bids  In  and  Contracts  Awarded 
MaN.s.,    Boston — ^( Brighton) — Low    bids    received    for    sewer 

in    Gaffney    St.    as    follows:    J.    J.    Lane.    Brighton,    $4,280;    A. 

Baruffaldi,     Somerville.     $4,432;     J.    H.     Ferguson,     Dorchester, 

$4,568. 

Conn.,   Wilson— (Official) — Contract   for   10.000   ft.    of   8-    to 

IS-in.     vitrified     tile     sewers     awarded     to     ANTONIO    LAMBO, 

Windsor,  at   $23,589.     Noted   Oct.   22  and  May   25. 

Conn.,  Windsor — Contract  for  Wilson  Station  sewer  system 
for  Windsor  Fire  District  awarded  to  A.  LAMBO  &  CO., 
AVaterbury,    at   $23,500. 

!V.  Y.,  Cooperstown — Contract  for  sewer  system  awarded  to 
CHAPMAN  &  PARSHALL,  Cooperstown,  at  $18,161.  Noted 
Mar.   30. 

N.  Y'.,  IVew  York — (Borough  of  Bronx) — (Official) — Marrone 
&  Boggi,  at  $8,818,  submitted  lowest  bid  for  sewers  and  ap- 
purtenances in  West  238th  St.  between  Kingsbridge  Ave.  and 
Spuyten   Duyvil.      Noted  June   8. 

IV.  Y.,  New  York — (Borough  of  Brooklyn) — (Official) — Con- 
tracts for  sewer  construction  awarded  as  follows:  E.  JHIL- 
ARDI  CONTRACTING  CO.,  for  sewer  basin  in  Ralph  Ave.; 
JOSEPH  JENNINGS,  sewers  in  Howard  and  Saratoga  Ave.; 
NEWMAN  &  CAREY,  sewer  in  Rockaway  Ave.;  WARD  & 
TULLY',  sewer  in  West  11th  St.     Noted  June  1  and  15. 

N.  Y'.,  New  York — (Borough  of  Brooklyn)  —  (Official) — Con- 
tract for  sewage  pumping  station  at  Morsan  and  Maspeth  Ave. 
awarded  to  FRYMIER  &  HANNA.     Noted  May  25  and  June  15. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — (Official- 
Contract  for  storm  and  sanitary  sewers  in  Bay  31st  St. 
awarded  to  PASQUALE  TOMASETTI.     Noted  June  1  and  15. 
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N.    v..    New    York — (BoioukIi    of    Manhattan)  —  (Offlclal)  — 

Onntrncts  for  sewer  construction  awarded  :is  follows:  LAVV- 
Ui;XCIO  CiiXTllACTlN'O  CO.,  »«  Hroadway,  for  sewers  in 
South  .St.  anil  .Market  Slip,  at  $9,800,  and  in  Greene  .St.,  at 
$1.7111);  i'ATlUCK  ItlOII^I.Y.  90th  St.  sewer;  RAYMOND  E. 
FOX,  53d  St.  sewer;  reeeivinfj  l)asinH  in  Park  Row  awarded 
to  ASPHALT  CONSTRUCTION  CO.     Noted  June  8. 

N.  J^  KIdeclield  Park — (Official) — Contract  for  sewers, 
treatment  works,  etc.,  for  sewer  diversion  and  treatment  in 
Ridsetleld  awarded  to  CURTIN  RROS.,  45  Madison  St.,  Gutten- 
bers.     Noted  Jan.  20  and  May  11. 

Penn.,  Moiiaca — Contract  for  sewer  system  awarded  to  J.  B. 

RKKD  &   CO.,   Coraopolis,   at   $18,390.     Noted   Mar.   30. 

Ohio,  Akron — (Official) — Contract  for  4.900  ft.  of  15-  to 
42-in.  sanitary  sewer  and  about  2,000  ft.  of  6-  to  72-in.  storm 
drain  awarded  to  DeGROODT  &  COCHRAN,  Cleveland.  Noted 
May   25. 

Ohio,  Dayton — Contract  for  storm  sewer  in  Louis  St.  from 
Norwood  to  Washington  St.  awarded  to  BOYD  &  COOK,  at 
$5,390.     F.  O.   Kichelberger,   City   Engr. 

Ohio,  Dayton — Contract  for  southeastern  storm  sewer 
awarded  to  CHARLES  P.  SMITH,  at  $4,097.  F.  O.  Eichel- 
berger,    City   Engr. 

Ohio.  Ea.st  Palestine — Contract  for  about  15  mi.  of  sewers 
awarded  to  CONSOLIDATED  ENGINEERING  CO..  243  Calvert 
Bldg..  Baltimore,  Md.     Estimated  cost,  $150,000. 

Ohio,  Troy — Henessey  Bros,  submitted  only  bid  for  sani- 
tary sewer  in  East  Main  St.  M.  A.  Gantz,  City  Engr.  Noted 
June  8. 

Ind.,  Evans^llle — Contract  awarded  to  JOHN  L.  NEWMAN 
for  sewer  in  allev  between  Lafayette  and  Governor  St.  James 
D.  Saunders,  City  Engr.     Noted  Mar.  2. 

Ind..  Frankfort — Scully  &  Koontz,  Chicago,  111.,  submitted 
onlv  bid  for  storm  sewer  In  South  St.  R.  H.  Boynton,  City 
Clli'.      Noted   May    4. 

Ind.,  liOKauNport — (Official) — Contract  for  sewer  system  to 
drain  southeast  section  of  city  from  5th  St.  to  Spencer  I'iirk 
and  from  I'.roadwav  to  Wabash  River  awarded  to  INDEPEND- 
ENT CONSTRUCTION  CO.,  Terre  Haute,  at  $315,000.  Noted 
May  30  and  June  1. 

Mieh.,  Eseanaba — (Oflicial) — Contract  for  sewage-disposal 
plant  awarded  to  S.  MILLS,  Escanaba,  at  $32,250.  Noted 
June  8. 

111.,  Chicago — (Oflicial) — Low  bids  received  June  8  for  Cal- 
umet Intercepting  Sewer,  Contract  No.  5,  as  follows:  (a)  Con- 
crete, (b)  brick  and  concrete:  Marquette  Construction  Co., 
Chicago,  (a)  $607,284.  (b)  $700.10(>;  Nash-Dowdle  Co.,  Chicago, 
(b)  $756,271;  Bvrne  Bros.  Dredgins;  and  Engineering  Co., 
Chicago,  la)  $653,450,  (b)  $743,613;  T.  J.  Forschner  Contract- 
ing Co.,  Lemont,    (a)    $716,321.     Noted  June   1. 

III.,  Chloa>;o — (Official) — Low  bids  received  June  8  for  Cal- 
umtt  Intercepting  Sewer,  Contract  No.  6,  (a)  concrete,  (b) 
brick  and  concrete  as  follows:  Marquette  Construction  Co., 
Chicago,  (a)  $663,976,  (b)  $696,866;  Byrne  Bros.  Dredging  and 
Engineering  Co.,  Chicago,  (a)  $664,306.  (b)  $795,346;  T.  J. 
Forschner  Contracting  Co.,  Lemont,  (a)  $706,783,  (b)  $742,958. 
Noted  June  1. 

lona,  Clinton — Contract  for  sewer  in  4th  Ave.  awarded 
to  C.   M.   NEIL,   at   $4,874. 

Iowa,  Dubuque— Contract  for  extending  5th  Ave.  sewer 
awarded  to  C.  B.  McNAMARA,  at  $8,000.  E.  C.  Blake,  City 
Engr. 

lotva.  Marshalltown — Contract  for  10,000  ft.  of  sanitary- 
sewers  awarded  to  ANDERSON  &  EMPIE.  W.  H.  Steiner, 
Engr. 

Minn..  St.  Cloud — Contract  for  storm  sewers  awarded  to 
THILL.  M.VNNING  &  WHALEN,  La  Crosse,  Wis.  Noted  Nov. 
25  and  May  11. 

Minn..  St.  I'aul — Low  bids  received  June  12  for  sewer  sys- 
tem as  follows:  O'Neil  &  Preston,  $34,196;  E.  T.  Webster, 
$37,190;  Thornton  Bros.,  $38,793.     Noted  Jan.  27. 

Kan.,  Llnroln — Contract  for  trunk  sewers,  sewage-disposal 
plant  and  all  work  in  2  sewer  districts  awarded  to  GORDON 
i*i  TAYLOR,  Denver,  Colo.,  at  $44,297.  Noted  Mar.  2  and 
May  25. 

Neb„  Alnsworth — (Official) — Contract  for  sewers  awarded 
to  A.  CANIGLIA  &  CO.,  1123  South  7th  St.,  Omaha,  at  $16,294. 
Noted  May  4  and  June  1. 

Neb.,  Ben-son — Contract  for  sewers  in  District  No.  1  award- 
ed to  H.  J.  PETERSON.     Noted  June  15. 

N.  D..  Fargo — Contract  for  sewer  in  9th  St.  awarded  to  C. 
H.  PORTER.     Noted  Mar.  2  and  May  25. 

Mo.,  Carter*11le — Contract  awarded  to  W.  T.  BURRTS  for 
sewers  in  District  No.  10.     A.  M.  Blair,  Clk.     Noted  May  18. 

Okla.,  Afton — (Official) — Contract  for  main  sanitary  and 
lateral  sewers  awarded  to  MUNICIPAL  EXCAVATOR  CO.. 
Oklahoma,  at  $23,758.     Noted  Apr.  20  and  May  25. 

GARBAGE 

Proposed  Work 

Conn.,  nridgeport — Charles  C.  Fisher  plans  to  improve  gar- 
bage   disposal    plant.      Estimated    cost.    $50,000. 

N.  Y.,  New  York — (Borough  of  Queens) — City  plans  to 
build  garage  disposal  plant  at  Far  Rockaway.  Estimated 
cost,   $101,600. 

III.,  Danville — (Official)— City  contemplates  building  gar- 
bage disposal  plant.     W.  H.  Martin,  City  Engr. 


STREETS  AND  ROADS 

Proposed  Work 

Maine,  KIttery — City  contemplates  expenditure  of  $15,000 
for  water-bound  macadam  road.  J.  Walker,  Chn.  Bd.  of  Select- 
men. 

N.  H.,  ManeheNter — Bids  will  be  received  by  F.  E.  Everett, 
State  Highway  Comr.,  State  House,  Concord,  until  1  p.m.,  June 

28,  for  constructing  2   mi.   of   bituminous   road    in    Manchester. 
MaMM.,   Peabody — Contract    will    be    awarded    .ibout    Sept.    1 

for   granite    block   paving   on    Peabody    Sq.      Frank    Emerson, 
City  Engr. 

MaHM.,  PittHfleld — City  appropriated  $96,000  for  paving  part 
of  Buel  St.  from  Bank  Row  to  South  Mountain  Rd.  with  as- 
phalt, brick  and  asphaltic  concrete.  A.  B.  Farnham,  City 
Engr. 

Ma.HN.,  Sprlnerfleld — According  to  press  reports  plans  are  be- 
ing considered  for  widening  Dwight  St.  from  Lyman  St.  to 
State  St.  Estimated  cost,  $1,241,000.  F.  H.  Clark,  City 
Engr. 

K.  I.,  CranMton — (Providence  post  office) — City  plans  to 
issue  bonds  for  $50,000  for  highway  construction. 

N.  Y.,  Albany — (Official) — Bids  will  be  received  by  Edwin 
Duffey,  State  Highway  Comr.,  55  Lancaster  St.,  Albany,  until 
1  p.m.,  July  10,  for  constructing  and  repairing  highways 
in  various  counties.      (See  adv.) 

N.  Y.  Malone — (Official) — No  bids  were  received  June  12 
by  George  A.  Willison,  Deputy  Village  Clk.,  for  improving 
Main  St.  with  brick  for  a  distance  of  0.21  mi.  to  be  optional 
with  village.  New  bids  will  be  received  until  June  26.  Noted 
June  8. 

N.  Y.,  New  York — (Borough  of  Bronx) — Bids  will  be  re- 
ceived by  Park  Board,  Municipal  Bldg.,  Manhattan,  until  3 
p.m.,  June  29,  for  constructing  and  laying  hexagonal  asphalt 
tile  walks  in  Echo  Park.     Cabot  Ward,  Pres. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Bids  will  be 
received   by   Park   Board.    Municipal   Bldg.,    until    3   p.m.,   June 

29,  for   constructing    cement    walk    and   steps    in    Isham    Park 
from   northeast  corner  at  Broadway  to  main   park   walk. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Bids  will  be 
received  by  Marcus  M.  Marks,  Borough  Pres.,  Room  2032, 
Municipal  Bldg.,  until  2  p.m.,  June  30,  for  constructing  con- 
crete sidewalks  and  laying  and  relaying  flagging  in  various 
streets  and  avenues  enumerated  in  contract. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official) — 
Bids  will  be  received  by  Marcus  M.  Marks,  Borough  Pres.. 
Room  2032,  Municipal  Bldg.,  until  2  p.m.,  June  30,  for  regu- 
lating and  repaying  with  sheet  asphalt  on  concrete  foundation 
Lexington  Ave.  from  :.'3rd  to  32nd  St.;  regulating  and  re- 
paving  with  wood-block  pavement  on  concrete  foundation 
Centre  St.  from  Leonard  to  Canal  St.;  regulating  and  repaving 
with  wood-block  pavement  from  curb  to  rail  and  with  granite- 
block  pavement  in  and  between  tracks,  on  a  concrete  founda- 
tion Grand  St.  from  Esse.v  to  Ludlow  St.  and  from  Lafayette 
St.  to  point  about  75  ft.  west  of  west  house  line  of  Lafayette 
St.;  regulating  and  repaving  with  granite-block  pavement  on 
concrete  foundation  3rd  Ave.   from  34th  to  60th  St. 

N.  Y.,  New  York — (Borough  of  Richmond) — Bids  will  be 
received  by  Calvin  D.  Van  Name,  Borough  Pres.,  Borough 
Hall.  St.  George,  New  Brighton,  until  noon.  June  30,  for  fur- 
nishing all  labor  and  materials  required  for  860  cu.yd.  1- 
to  2-in.  broken  stone  and  230  cu.yd.  screenings  of  trap  rock 
in  Stone  District  No.  1,  950  cu.yd.  of  1-  to  2-in.  broken  stone 
and  190  cu.yd.  screenings  of  trap  rock  in  Stone  District  No.  2 
and  570  cu.yd.  of  1-  to  2-in.  broken  stone  and  190  cu.yd. 
screenings  of  trap  rock  in  Stone  District  No.  3. 

N.  Y.,  Ne-»v  York — (Borough  of  Richmond) — Bids  will  be  re- 
ceived by  (I'alvin  D.  Van  Name,  Borough  Pres.,  Borough  Hall. 
St.  George.  New  Brigliton,  until  noon.  June  26,  for  regulating 
and  repaving  with  bituminous  concreti-  pavement  Bush  Ave. 
from  Richmond  Terrace  to  Staten  Island  Rapid  Transit  R.R. 
tracks. 

N.  Y.,  New  York — (Borough  of  Richmond) — Bids  will  be  re- 
ceived by  Calvin  D.  Van  Name.  Borough  Pres.,  Borough  Hall, 
St.  George,  New  Brighton,  until  noon,  June  26.  for  construct- 
ing cement  curb  with  steel  guard  on  Varian  St.  from  McKeon 
St.  to  point  about  243  ft,  south  of  south  house  line  of  McKeon 
St.,  laying  vitriflcd-brick  gutter  on  concrete  foundation  and 
cement  sidewalks,  relaying  old  flagstone  and  resetting  old 
bluestone  curb. 

N.  Y.,  Norwich — (Official) — Citizens  recently  voted  $6,000 
bonds  for  street  improvements.  Work  will  be  done  by  force 
account.     C.  E.  Harris,  City  Engr.     Noted  June  8. 

N.  Y.,  Oneida — (Official) — Bids  will  be  received  by  S.  Bater- 
man.  City  Clk.,  about  July  11,  for  paving  Cedar  St.  with  brick 
or  bitulithic.  Estimated  cost,  $20,000.  J.  M.  Hutton,  City  Engr. 
Noted  June  8. 

N.  Y.,  Schenectady — City  plans  to  pave  about  25.000  sq.yd. 
with  asphalt.  Estimated  cost,  $30,000.  F.  T.  Wooley,  City 
Engr. 

N.  Y.,  Troy — Bids  will  be  received  by  Board  of  Contract  and 
Supply,  Room  21,  City  Hall,  until  11  a.m.,  June  28,  for  regulat- 
ing, grading,  curbing  and  paving  Stow  Ave.  from  Burden  to 
Warren  Ave.     A.  E.  Roche,  City  Engr. 

N.  J.,  Jer»M^y  City— Bids  will  be  received  until  3  p.m.,  June 
28,  by  E.  A.  Stevens.  State  Comr.  of  Public  Rds.,  for  improving 
Newark  Turnpike  with  bituminous  surface  on  macadam  foun- 
dation, 46,128  sq.yd. 

N.  .1.,  Atlantic  City — City  Commissioners  contemplate  ex- 
penditure of  $150,000   for  paving.     J.  W.   Hackney,  City  Engr. 

N.  ,1.,  Elizabeth — Press  reports  state  city  will  pave  Elm  St. 
from  Morris  .\ve.  to  Cherry  St.  with  asphaltic  concrete.  T.  E. 
Collins,  City  Engr. 

N.  .1..  Jersey  City — Bids  will  be  received  by  Board  of 
Chosen  Freeholders  of  Hudson  County,  Jersey  City,  until  July 
13,  for  improving  Paterson  Plank  Rd.  from  Homestead  to 
Secaucus.     T.  J.  Wasser.  County  Engr. 
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rri'ortH  Htiite  city  plann  to  Hi<ll   1106. • 
iiMOV-.-nifiilH.      ('.    U.    Wlm',    I'lty    KiiKr. 


:\.  J.,  Mdnli'lnlr-  Hoard  of  ChoBctJ  rrri-holdorM  nf  IOhhix 
foiiiitv.  Nfwiiik.  (■(iiili<ni|iliitciH  i<x|ir<ni1ltui'uH  of  $114.0110  for 
liiiiMovliiK    Viill.y    III! 

\.   J..    Nrniirk      MliU    will    Im>    r Ivi'il    liy    Himiil    (if   ClioH.-ii 

l-'lrrlmlllt'lM  of  I'.MN.'X  ("ouilly,  Nl<WlllU,  Ulllll  .1llll<>  1!  r .  fill  pilV- 
liiK  llioii.l  .><l  .  Hlix.mn.'Id.  uii.l  Spilnuni'lil  Avr.  .South  (»niiiK<;. 
with  will  iiiill.v  KMtliimti-  fOHt.  1160.000.  half  of  whii'li  will 
hr  Ivoi  111'  liy  Mlatf. 

K.  J..  riiMBiilr-  Pro 
000    lioiKl.t    for    Ntrtu.t 

!S'.  J..  rnl«T«.>i»  fomilv  lOiil.Muphili'H  <'Xlii'ii(lll  lire  of  iihout 
$90,000  for  liniirovliiK  I'uli'rxon -  Ilamliui  K  Tiiriii>llu'  anil  Waiiii- 
KUi-   Jtil  .    I'liN.ialc  founty.      Ail<lr.>H«  rminty   t'li-i  k.    I'aterBOii. 

\.  .1..  'I'rciiton  IMty  «oM  $7:'. 000  boiulM  for  pavInK-  J-  R- 
h'lll,   .Ir.,   Cltv    IliiKr. 

IViiii..  ll.'iiv.T  Knlln— (OlllclaO— OlflB  will  bo  rocolvod  by 
ilty  iiiilU  Jiilv  10  foi  i)avlnK  "th  Ave.  ISHtlmatod  coMt.  $26,- 
000.     I'arl   .s.    lioiiaM.ton.  City    Knur. 

Prnii.,  lliilItT  -IMaiiM  boliin  i-onHldcred  by  ComnUHHlonprB 
of  Ilutlcr  County  for  rcooiiMtnictliiK  4  ml.  of  SaxonhurK  Ud. 
Aililrt'SH  County  "cIimK.   Itutlor. 

IVnn..  ClnlHuii  (OllUlan  — Hlds  will  bo  rorclvod  by  bor- 
ouKh  until  s  p  n>..  .lum-  •_'«.  for  uraillnK.  imvUm  anil  ourbliiK  iHt 
St.  from  Waihl.'ll  to  I'ark  Av.v  llinrop.  IlopkiiiH  &  Taylor, 
tim    Si-oond    National    Hank    HIiIk  .    I'ittNliurKli.    I'ln^r. 

Prim..  (irecii«l>«ir»r—(Omcl.U)  — Hills  will  1><-  received  by 
Horou^h  Couiull  uiilil  s  ji.m..  .luly  3.  for  ImprovinK  Stanton 
.St.    from    W.slniiiist.r    ,\vi'.    to   alley    above    Seminary    Ave. 

IViin.,  «;r«M-ii«luirir— (OmolaO— Bld.s  will  be  received  by 
Horounh  ("ounoll  until  X  p.m..  .luly  3.  for  ImprovinK  JefterBon 
St.  trom  We.sl  t>tterman  to  West  I'itt.xburnh  St..  I'erry  Ave. 
from  Kulton  to  Vine  St..  Stock  St.  from  Tremont  to  I'erry  Ave. 
and   Vine  St.   from  Tremont   to   Terry   Ave.     .1.   Neal.  City   Kn^r. 

IViin.,  <;reeiivUle — (Oniclal)— We  have  been  Informed  that 
Cltv  iloc.-<  not  plan  to  Improve  lleeker  Ave.  from  west  line  of 
North  Hroiulwav  west  to  center  line  of  Wayne  St.,  aa  stated 
in  our  issue  of  .lune  S.     J.  M.  Hiutc,  Hn^r. 

Penn..  HuntliiKton — City  plans  to  call  election  to  vote 
on   bonds   for   street   improvements. 

Prnn.,  Johnnlown — Board  of  Supervisors  of  Cambria 
Count  V.  KbensburK.  will  reconstruct  about  2  M;  ml.  of  Laurel 
Hun  Hd.  from  Johnstown  city  line.  West  Taylor  Township. 
C.   1'.  Thomas.   Leader   Bldf?.,   Johnstown.   Engr. 

Prnn.,  PlttHbiirKh — City  Council  passed  ordinance  to  grade, 
curb  and  pave  C.renet  St.  from  Perrot  Ave.  to  Loomis  Way. 
Robert  Swan,  City  Engr. 

Penn..  Simnie-ler — Citizens  recently  voted  $42,000  bonds 
for  street  improvements. 

Penn..  Vnnder>n-lft — (Official) — Bids  will  be  received  by 
Town  Council  until  S  p.m..  June  27.  for  grading,  draining, 
curbing  and  paving  Holland  St.  Estimated  cost.  $4.0S0.  L.  C 
Anderson.  Vandergrift.  Engr. 

Del.,  ^Vilmln|^r*on — Plans  being  considered  by  Street  and 
Sewer  Committee  to  issue  $200,000  bonds  for  street  improve- 
ments. Project  will  include  about  11  blocks  of  paving  on 
Market  St.,  estimated  to  cost  $60,000.  E.  M.  Hoopes,  Jr., 
City  Engr. 

Md.,  Baltimore — (Official) — Bids  will  be  received  by  State 
Roads  Comn;i.-ision,  601  Garrett  Bldg.,  Baltimoro.  until  noon, 
July  5,  for  constructing  S  sections  of  State  Highway  aggre- 
gating about  2S.S3  mi.  and  3  bridges.  P.  H.  Zouck.  Chn.  (See 
adv.) 

Md.,  Baltimore — (Official) — Bids  will  be  received  by  State 
Roads  Commission.  601  Garrett  Bldg..  Baltimore,  until  noon, 
June  27.  for  constructing  about  5  section.s  of  State  Highway, 
aggregating   about    21.40    mi.      F.    H.    Zouck,    Chn.      (See   adv.) 

Md.,  Baltimore — Bids  will  be  received  by  city  until  June 
28  for  grading  and  paving  additional  alleys  with  cement  con- 
crete.    R.  M.   Cooksey.   City  Engr. 

Md.,  Cumberland — Bids  will  be  received  by  Commissioners 
of  Allegany  Countv.  Cumberland,  until  July  3,  for  purchase 
of  $30,000  bonds  for  road  improvements.  A.  Ireland,  Cumber- 
land,   County   Clerk.      Noted    Apr.    20. 

Md.,  Ea.ston — Bids  will  be  received  by  Commissioners  of 
Talbot  County.  Easton.  until  June  27.  for  State  Aid  Highway 
on  I'eachblossom  Rd..  about  2  mi.  Frank  W.  Seth,  Easton, 
County  Rd.  Engr. 

Md.,  Elkton — Commissioners  of  Cecil  County  will  sell  bonds 
for  $40,000  for  road  improvement.  Address  County  Clerk.  Elk- 
ton. 

Md.,  Frederick — Bids  will  be  received  by  Commissioners 
of  Frederick  County,  Frederick,  until  July  8,  for  1.04  mi. 
State-Aid  Highway  upon  or  along  Burkittsville-Knoxville  Rd. 
and  l..')2  mi.  along  Monrovia-Hyattstown  Rd.  H.  L.  Gaver, 
Frederick,  County  Clk. 

Va.,  Danville — Citizens  recently  defeated  $100,000  bonds 
for  Improving  number  of  streets.     Noted  Mar.   9. 

W.  Va.,  Elkin.<* — Bids  will  be  received  by  T.  Pritt,  Clk.  of 
Randolph  County  Court.  Elkins,  until  July  1,  for  road  im- 
provements in  Leadsville  District.     Noted  Feb.  24  and  Apr.   6. 

W.  Va..  filendenin — Elk  Valley  District  recently  voted  $175.- 
000  bonds  for  road  work.     Address  County  Clerk,   Charleston. 

AV.  Va,  Xew  Cumberland — (Official) — Bids  will  be  received 
by  County  Court  of  Hancock  County,  New  Cumberland,  until 
10  am.,  .tune  26,  for  paving  and  macadamizing  about  7  mi. 
of  road  in  Poe  District,  Hancock  County.  C.  E.  Grafton.  New 
Cumberland,  County  Rd.  Engr.     Noted  Mar.  9  and  Apr.  6. 

AV.  Va.,  Phillipi — Barbour  County  Court  will  award  con- 
tracts about  Aug.  1  for  road  work  in  Barker  District.  Bonds 
for  $130,000  voted  for  purpose.  A.  D.  Williams,  Library  Bldg., 
Morgantown,   Ch.   Rd.   Engr.      Noted   Mar.   23   and  Apr.   20. 

"\V  Va..  Ripley — Election  w'iU  be  held  Aug.  15  in  Jackson 
County  to  vote  on  $S,000  bonds  for  road  work  in  Fifth  Dis- 
trict.    Address  County  Clerk,  Ripley. 


W.  Vii.,  Numniprnvllle — CItlzenB  of  NirholaH  County,  Bciiver 
MlHlrlrl.  ii'ceiitly  defeated  $260,000  bondn  for  road  work. 
Niiti-d   Apr.   20. 

W.  Vn..  Wnyne — CItlzenH  of  Wayne  County  recently  do- 
fi'iili'd    $1110,0110    lioiidH    for    road    work.       Noted    Mar.    2. 

N.  4'.,  4;reenneld  HIiIh  will  be  leceived  by  city  until  July  6 
foi'  .'10,(100  HI). yd.  brick,  uHphalt,  bltiilllhlc  or  other  pavtMiieiit. 
26.0011  lln.fl.  granlto  curb,  20,000  lln.fl.  concrete  gutter  and 
1.000  H(|.yd.  Bldvwnlk  IncludliiK  dralnuge.  (Jllbcrt  C.  White, 
Iiurham,   I'^iigr. 

I\.  v.,  tireenvlllr — (Ofllcliil)  — HIdH  will  be  received  by 
Mavor  iiiiil  lloiiril  of  Aldi'rmen,  Town  Mall,  until  3  p.m..  .luly 
i>.  for  aliout  30.1)00  sii.yil.  brick  aHphalt.  hitulithlc  or  other 
piivi'inent,  26,000  lln.ft.  granite  curb.  20,000  llii.ft.  croncrete 
gutter  and  1.000  Hcj.yd.  HidewulkH.  Gilbert  C.  White,  Durham. 
Pjngr. 

I\.  <".,  tJreenvllN- — CommlHBloncrH  of  Pitt  County,  Green- 
ville. conliTiipliile  l.M.siilng  $60,000  bonds  for  road  construction 
In    Wllilei  vllle    Towiinhip. 

IV.  <■..  «;reenvlll«' — CommlHslonerH  of  Pitt  County,  Oreen- 
vllle.  eoiitiiiipliilc  iHHuIng  bonds  for  $60,000  for  road  construc- 
tion  In   Ayclin   'I'liwiiHlili). 

N.  <".,  ll«'nd«TM«n- -Hlds  will  bi-  received  by  city  until  June 
29  for  36.(l0(l-ft.  concrete  curb  and  gutter  with  storm  drfilnage. 
Anderson  \-  Chrlstl,  Charlotte.  Engr.     G.  W.  Adams.  City  Clk. 

N.  f.,  Newbern— Bids  will  be  receivel  by  Craven  (.lounty 
CommissioiuiH  until  July  3  for  sections  of  Trent  and  Vance- 
burg   Hd.      II.   M.   Gorve.s,  Newbern,  County  Audr. 

.\.  <'..  Tarboro — Bids  will  be  received  by  Edgecomb  County 
Commissioners  until  July  3  for  10-mi.  sand-clay  roads.  Ad- 
dress H.  S.   Bunn.  Tarboro.  County  Clk. 

N.  <"..  W  nrrenton — Citizens  of  Warren  County,  River  Town- 
ship, recently  voted  $30,000  bonds  for  road  work.  P.  M.  Stall - 
ings,  Warienton.  Chn.  of  County  Comra.     Noted  May   18. 

IV.  ('.,  WaHlilnKton — Bids  will  be  received  by  W.  E.  Swin- 
dell, Chn.  Comrs.  of  Beaufort  County.  Washington,  until  July 
3,  for  1  Vb  to  2  mi.  concrete  road.     Noted  Mar.  2.     . 

<;a.,  AmerlcuB — City  plans  to  pave  9,500  sq.yd.  of  Lee  St. 
with  concrete.     J.  B.  Ansley,  City  Engr. 

Ga.,  Atlanta — Commissioners  of  Fulton  County  will  soon 
award  contract  for  paving  number  of  roads  with  concrete. 
Address  County  Clerk,  Atlanta. 

<;a.,  FolkMton — Commissioners  of  Charlton  County  contem- 
plate issuing  bonds  for  IS  mi.  roads.  Address  County  Clerk, 
Folkston. 

(ia.,  Monroe — Citizens  recently  voted  $500,000  bonds  for  road 
improvements.     L.  R.  Waddey,  Secy,  of  Chamber  of  Commerce. 

Fla.,  Arcadia — Bids  will  be  received  by  A.  L.  Durrance,  Clk., 
Comrs.  of  De  Sota  County,  Arcadia,  until  July  3,  for  561,749 
sq.yd.  sand  asphalt,  brick,  rocomac,  bituminous,  bitosand  or 
other  pavement  in  DeSota  County  Special  Road  and  Bridge 
District   No.   5.     P.  Lacey,  Zolfo,   Engr.     Noted  Apr.   27. 

Fla.,  Jacksonville — Plans  being  considered  by  Board  of 
Public  Works  for  grading  and  paving  Buchanan  St.  and  Ply- 
mouth Ave.     Estimated  cost.   $22,680  and  $16,500.   respectively. 

Fla.,  Gary — (Tampa  post  office) — Citizens  voted  $16,000 
bonds  for  street  improvements.  S.  W.  Smith,  Mayor.  J.  H. 
Henry,  City  Clk.     Noted  Apr.  27. 

Ala.,  Dadeville — Bids  will  be  received  by  Commissioners  of 
Tallapoosa  County,  Dadeville,  until  July  10.  for  12  mi.  of  road 
from  Zana  to  Chambers  County  line,  20  mi.  from  Alexander 
City  to  Elmore  County  line.  70  mi.  from  Camp  Hill  to  Lee 
County  line,  5  mi.  from  Camp  Hill  to  Chambers  County  line 
and  16  mi.  from  Ourtown  to  Dadeville,  also  for  steel  bridges 
in   connection    with    work.      Address   County   Clerk,    Dadeville. 

Ala.,  Huntsville — County  Court  plans  to  issue  $50,000  bonds 
for  Jackson  Highway.     Address  County  Judge.  Huntsville. 

Ala.,  Tu.scumbia — Bids  will  be  received  by  Commissioners 
of  Colbert  County.  Tuscambia.  until  July  12,  for  grading, 
draining  and  surfacing  with  gravel  about  8  mi.  of  Tuscambia 
and  Russellville  Rd.  W.  S.  Keller,  Montgomery,  State  High- 
way  Engr. 

MLss.,  Clarksdale — Board  of  Supervisors  of  Coahoma  County 
contemplate  $396,000  intercounty  road-bond  issue.  S.  F.  Carr. 
Clarksdale,  County  Clk. 

Miss.,  Corinth — Bids  will  be  received  by  Board  of  Super- 
visors of  Alcorn  County.  Corinth,  until  July  6.  for  15  mi.  of 
gravel  road.  Citizens  recently  voted  $50,000  bonds  for  work. 
W.  C.  Sweat.   Corinth.  Atty.     Noted  May  4   and   25. 

Miss.,  Flora — Plans  prepared  by  Xavier  A.  Kramer,  Engr., 
Magnolia,  Miss.,  for  sidewalk  improvements  and  electric-light 
plant. 

Miss,  Holly  Springs — City  plans  to  pave  about  1.600  ft. 
with  cement.     Estimated   cost,   $10,000. 

Mis.<i.,  Lexington — Bids  will  be  received  by  Commissioners 
of  Holmes  County,  Lexington,  until  July  3.  for  constructing 
27   mi.   macadam   road.      Snowden    &   Hauser,   Columbus.    Engr. 

Miss.,  Louisville — All  bids  received  June  5  for  sand-clay 
roads  in  Townships  Nos.  14  and  15  rejected.  New  bids  will  be 
received  until  July  3.  B.  M.  McCully,  Louisville,  County  Clk. 
Noted  June  1. 

Miss.,  Snowden — Bids  will  be  received  by  Commissioners 
of  Montgomery  County,  Winona,  until  July  5,  for  18  mi.  maca- 
dam road.     Snowden  &  Hauser,  Columbus,  Engr. 

Miss.,  Starkville — Oktibbeha  County  Commissioners  will 
hold  election  June  27  to  vote  on  bond  issue  to  construct  8  mi. 
rock  roads  from  A.  &  M.  College  to  Lowndes  County  line 
and  7  mi.  roads  to  Clay  County  line.  Address  County  Clerk, 
Starkville. 

Miss.,  AVinona — Election  will  be  held  Aug.  5  by  Montgomery 
County  Commissioners,  Winona,  to  vote  on  bond  issue  for 
roads  in  Beat  2. 
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MiNM..  Winona — Bids  will  be  received  bv  Commissioners  of 
Montgomery  County.  Winona,  until  July  fi.  for  Hi  mi.  macadam 
or  Rravel  hlBhway  to  be  section  of  Jefferson  Davis  Higliway. 
Snowden  &  Hauscr,  Jackson.  Kiigr. 

I-n.,  Alexandria — Bids  will  be  received  by  Police  Jury  of 
Rapides  Parish.  Alexandria,  until  July  IS,  for  purchase  of  $30,- 

000  bonds  for  road  work  in  Uoad  District  No.  fi. 

'IVnn.,  MnrfrpeNltoni — City  will  pave  Public  Sq.  and  Church 
and  Maple  St.     G.   B.   Howard.   Nashville,  Kngr. 

'IVnn.,  Ooltewali — Klection  will  be  held  Aug.  8  in  James 
County  to  vote  on  $2.';, 000  bonds  for  road  work.  Address 
County  Clerk,   Ooltewah. 

Tt'nn..  Ili>(;er.svlll<> — Bids  will  be  received  by  Road  Commis- 
sioners of  Hawkins  Cnuiitv.  Uogersville.  until  Julv  6.  for  road 
and  bri(lf,-c  work  est  iiiiatrd  to  cost  $4.'i0.0()0.  S.  C.  Cornwell, 
Rogersvillo,  Ch.   JOnsr.      Noted  Apr.   6  and  June   S. 

Tenn.,  Savannah — Karelin  County  voted  $100,000  bonds  for 
road  construction.  Address  County  Judge,  Savannah.  Noted 
Apr.  1,1. 

Ky.,  Danville — (Official) — Rids  will  be  received  by  Board 
of  Council  until  7:  :iO  p.m.,  July  4,  for  about  7,000  sq.yd.  as- 
phalt  paving  on   Main   St.      S.   F.   Crecelius,   Engr.      (See   adv.) 

Ky.,  Hasr.nrd — (Official) — Bids  will  be  received  by  W.  M. 
Purseful,  Mayor,  until  July  12.  for  10.702  lin.ft.  concrete 
paving  20  in.  in  width.  Estimated  cost,  $50,784.  D.  E.  Harris, 
City   Kngr.      Noted  May  4. 

Ky.,  Lebanon — Marion  County  recently  defeated  $250,000 
bonds  for  road  work.     Noted  Mar.  16  and  Apr.  6. 

Ky.,  I.eitplifleld — Citizens  of  Grayson  County  recently  de- 
feated bonds  for  road  work. 

Ky.,  Newport — Bids  will  soon  be  received  by  city  for  pav- 
ing 10th  St.  from  I'ark  Ave.  to  corporation  line  with  vitrified 
brick.     Estimated  cost,  $15,000.     J.  B.  Morlidge,  City  Engr. 

Ky.,  Princeton — Commissioners  of  Caldwell  County  will 
construct  2'/.  mi.  Eddyville  Pike.  Estimated  cost,  $12,000. 
Address  County  Clerk,  I'rinceton. 

Ohio,  ANhland — Commissioners  of  Ashland  County  will  sell 
$100,000  bonds  July  10  for  road  work.  H.  Greshner,  Ashland, 
Chn. 

Ohio,  Belle  Center — City  recently  sold  $58,000  bonds  for 
street  improvements. 

Ohio,  Cadiz — Bids  will  be  received  by  W.  H.  I..ucas,  Village 
Clk.,   until   July   8,   for   purchase   of   $10,000   bonds   for   paving. 

Ohio,  Ciiexniienke — State  has  made  surveys  for  4 -mi.  road 
through  Chesapeake.  Contract  will  be  awarded  sometime  in 
July.     Clinton  Cowen,  Columbus,  State   Engr. 

Ohio,  Cincinnati — -Plans  being  prepared  by  F.  S.  Krug, 
City  Engr..  for  paving  Quebec  Rd.  from  Queen  City  to  Glen- 
way  Ave.  with  granite  blocks.     Estimated  cost.  $230,000. 

Ohio,   Coliinibu.s — Bids   will    be   received   by   city   about   July 

1  for  grading  and  paving  Tibet  Rd.  from  Weber  Rd.  to 
Indianola  Ave.,  Taylor  Ave.  from  Mt.  Vernon  to  Maryland 
Ave.,  alley  north  of  Oak  St.  to  Rose  Ave.  and  Welsh  Ave.  from 
4th  to  W'ashington   Ave.     Henry  Maetzel,  City   Engr. 

Ohio,  Coshocton — City  sold  $9,000  bonds  for  improving  2nd 
St.     A.  Fisher,  City  Engr.     Noted  Mar.   16  and  May  25. 

Ohio,  Defiance — (Official) — Bids  will  be  received  by  D.  S. 
Mier,  Dir.  Pub.  Ser.,  until  July  10,  for  grading,  curbing  and 
paving  Juliet.  3rd  and  Jackson  St.  Estimated  cost,  $59,500. 
C.  A.   Smith,   City   Engr.      Noted   May   18. 

Ohio,  Delaware — Bids  will  soon  be  received  by  city  for  pav- 
ing North  Liberty  St.     George  S.  Irwin,  City  Engr. 

Ohio,  Deshler — Bids  will  be  received  by  city  about  July  1 
for  curl)ing  and  paving  Maple  St.  with  brick.  G.  Champe,  606 
Nasby  Bldg.,  Toledo,  Engr. 

Ohio,  ICnNt  Cleveland — City  Council  passed  resolution  to  im- 
prove Baldwin,  Gainisboro,  Thatcher,  Lee  and  East  134th  St. 

Ohio,  Klyrin — (Official) — Bids  will  be  received  by  M.  M. 
Wilcox  until  June  28  for  repairing  Wincklos  and  Taylor  St. 
with  brick  and  paving  Williams  St.  with  new  brick  pavement. 
C.  M.  Theobald,   City  Engr.     Noted  June  8. 

Ohio,  Hamilton — An  appropriation  of  $126,000  has  been 
made  l)y  Butler  County  for  road  improvements.  F.  Hammerle, 
Hamilton.  County  Engr. 

Ohio,  Hamilton — City  Council  passed  ordinance  to  improve 
South  7th  St.  from  High  to  Hanover  St.  Frank  E.  Weaver, 
City  Engr. 

Ohio,  HillMhoro — Bids  will  be  received  about  July  1  by  J.  F. 
Ridgwav,  Audr.  Highland  County,  Hillsboro.  foi'  -iVi  mi.  ma- 
cadam paving.  Estimated  cost,  $30,000.  C.  F.  Clarke,  Court 
House,   County    ICngr.      Noted   Jan.    20. 

Ohio,  Lima — Citv  will  improve  Metcalf  .St.  from  Market  to 
North  St.     J.  I.  Heffner.  City  Clk.     Noted  May  25. 

Ohio,  I,ima — City  Council  passed  ordinance  to  improve 
Franklin  .St.  from  Harrison  Ave.  to  end  of  street,  Washington 
.St.  from  High  St.  to  tracks  of  Pennsylvania  R.R.  and  Charles 
St.  fiom  High  to  Wayne  St.     J.  L  Heffner,  City  Clk. 

Ohio.  I.OK:an — (Official) — Bids  will  be  received  by  City 
Council  until  noon,  June  27,  for  grading,  curbing  and  paving 
Zane.sville  Ave.  and  High  St.  with  brick.  R.  W.  Bowen,  Engr. 
Noted  Apr.   20. 

Ohio,  Miiford — Clermont  County  recently  sold  $100,000 
bonds  for  road  improvements.     A.  G.  Holland,  Batavia,  County 

Engr. 

Ohio,  Norwalk — City  plans  to  pave  Mennen  Ave.  and  Mar- 
shall St. 

Ohio,  Norwood — Plans  being  prepared  by  J.  G.  Schmidt, 
Cifv    Engr.,    for    paving    Montgomery    Ave.      Estimated    cost, 

$90",000. 

Ohio.  Salem — Bids  will  be  received  by  city  until  June  27 
for  paving  East  7th  St.  B.  M.  French,  City  Engr.  Noted 
Feb.    24. 


Ohio,  Toledo — Commissioners  of  Lucas  County  sold  bonds 
for  $(;3,300  for  road  improvement.     C.  L.  Rood,  Toledo,  County 

Engr. 

Ohio,  Troy — Bids  will  be  received  by  Commissioners  of 
Miami  County.  Troy,  until  July  6,  for  1.400  sq.yd.  concrete 
road.      L.    P.    Knoop,    Troy,    County    Engr. 

Ohio,  Warren — (Official) — All  bids  recently  received  for 
paving  Olive  St.  from  Scott  St.  northerly  to  Dana  Ave.  rejected. 
New  l)id3  will  be  received.  H.  S.  McKibben,  City  Engr.  Noted 
June  S. 

Ohio,  WauHeon — Bids  will  be  received  by  Commissioners  of 
Fulton  County.  Wauscon.  until  June  27.  for  purchase  of  $25,000 
bonds   for   road   work.      C.   O.   Castle,    Fulton,   County   Engr. 

Ohio,  WayneNfleid — (Official) — Bids  will  be  received  by  A. 
F.  Basil.  Village  Clk.,  Council  Chambers,  until  noon,  July 
13,  for  improving  Westminster  St. 

Ohio,  Went  Alexandria — City  recently  sold  $23,500  bonds  for 
street   improvements. 

Ind.,  Kllihart — City  Council  passed  resolution  to  pave  Gar- 
field   Ave.    from    Oakland    to    Morehouse    Ave.      L.    M.    Russell, 

City    I'Ingr. 

Ind.,  IndianapollH — Bidr.  will  be  received  by  Commission- 
ers of  Marion  County.  Indianapolis,  until  10  a.m.,  July  11,  for 
2  gravel  roads  in  Center  Township.  L.  K.  Fesler,  Indianapolis, 
County  Audr. 

Ind.,  IndianapoIlK — Bids  will  be  received  by  Commissioners 
of  Marion  County,  Indianapolis,  until  10  a.m.,  July  6,  for  4 
roads  in  Center  Township.  L.  K.  Fesler,  Indianapolis,  County 
Audr. 

Ind.,  La  Porte — Bids  will  be  received  by  Commissioners  of 
La  Porte  County,  La  Poite,  until  10  a.m.,  July  6,  for  road  in 
Center  Township  and  1  in  Center  and  Scipio  Townships. 
P.  A.  Hausheer,  La  Porte,  County  Audr. 

Ind.,  Peru — Bids  will  be  received  by  Commissioners  of 
Miami  County,  Peru,  until  10  a.m.,  July  29,  for  gravel  and 
concrete    roads    in    Peru    Township.      F.    K.    McEIheny,    Peru, 

County   Audr. 

Ind.,  Shelhyville — Bids  will  be  received  by  Commissioners 
of  Shelby  County,  Shelhyville,  until  10  a.m..  July  5,  for  2  gravel 
roads  in  Moral  Township  and  1  in  Jackson  Township.  Frank 
W.   Fagel,   Shelhyville,   County  Audr. 

Ind.,  Vincenne.N  —Contract  for  paving  South  7th  St.  with 
asphalt  will  l)e  awarded  about  July  1.  Estimated  cost,  $20,- 
000.     H.  T.  Watts,  City  Engr.     Noted  June  15. 

Ind.,  Warsaw — -Bids  will  be  received  by  Commissioners  of 
Kosciusko  County,  Warsaw,  until  10  a.m.,  July  6,  for  gravel 
road   in  Scott  Township.     V.   I).   Mock,  Warsaw,   County   Audr. 

Ind.,  Winchester — Randolph  County  recently  sold  $26,500 
bonds     for    road    work.       Address    County    Clerk,    Winchester. 

Mich.,  Lanxin;; — Election  will  be  held  June  28  to  vote  on 
$56,000  bonds  for  paving.  H.  W.  Sparks,  City  Engr.  Noted 
Apr.    20. 

III.,  Cairo — Plans  being  prepared  by  G.  F.  Dewey,  City 
Engr.,  for  paving  11th  St.  from  Commercial  Ave.   to  Cedar  St. 

III.,  Cairo — Plans  being  prepared  by  G.  F.  Dewey.  Citv 
Engr..  for  filling  and  grading  29th,  30th,  31st,  32nd  and  33rd 
St.   from  Commercial  to  Washington  Ave. 

III.,  Harvard — Bids  will  he  received  by  Board  of  Local  Im- 
provements until  1  p.m..  June  2G,  for  42,550  sq.yd.  asphaltic 
concrete  pavement  and  2,353  sq.yd.  concrete  pavement.  Ewing 
&  Allen,   111   West   Monroe   St.,   Chicago,   Engr. 

III.,  .loliet — Bids  will  soon  be  received  by  the  city  for  pav- 
ing South  Collins  St.  from  Cass  to  East  Jefferson  St.  Esti- 
mated cost,  $11,264.     C.  D.  O'Callahan,  City  Engr. 

III.,  Ottawa — City  plans  to  pave  Main  St.  Estimated  cost, 
$110,000.     G.   L.   Farnsworth,  City   Engr. 

III.,  Paris — City  Commission  will  pave  Edgar  St.  with  mono- 
lithic  brick.      Estimated   cost,   $24,477.      E.   A.   Mann,   City   Clk. 

Wis.,  Hammond — Commissioners  of  St.  Croix  County.  Hud- 
son, contemplate  improving  number  of  roads.  Address  J. 
Caffrey,   Hudson. 

Wis.,  Kaiikaunn — City  plans  to  pave  7  blocks  of  Law  St. 
with  brick,  asphalt  or  concrete  paving.  L.  C.  Wolf,  City 
Clk. 

Wis.,  Kenosha — Bonds  for  $210,000  recently  voted  by  Com- 
ers and  Pleasant  Townships,  for  improving  Sheridan  Rd. 
Address  County  Clerk,  Kenosha. 

Wis.,  Madison — (Official) — Bids  will  be  received  until  2  p.m., 
July  5,  by  F.  F.  Goss,  City  Clk.,  for  7,000  sq.yd.  old  brick  to  be 
relayed.  15,000  sq.yd.  paving  and  103.000  lin.ft.  concrete  curb 
and  gutter.     H.  V.  Tennant,  City  Engr. 

AVis.,  PortaRc — Bids  will  be  received  by  Board  of  Public 
Works  until  July  5  for  10.300  lin.ft.  concrete  curb  and  gutter, 
15,000  sq.yd.  vitrified  brick,  concrete  or  asphaltic  concrete 
pavement  and  reconstructing  7,000  sq.yd.  vitrified  brick  pave- 
ment, also  2,600  ft.  12-.  15-,  18-  and  20-in.  pipe  sewers.  H.  V. 
Tennant,  City  Engr.     Noted  Mar.  23. 

Wis.,  Princeton — Citizens  recently  voted  $20,000  bonds  for 
paving  main  business  street. 

Iowa.  Des  Mi>ines — Bids  will  soon  be  received  by  city  for 
paving  Hickman  Ave.  from  Beaver  Ave.  to  city  limits.  Karl 
Kastberg,  City  Engr. 

Iowa,  Ft.  Dod*;e — City  Council  passed  resolutions  to  pave, 
curb  and  gutter  with  either  bitulithic.  asphaltic  concrete  or 
sheet  asphalt  7th  Ave.  from  16th  to  17th  St..  19th  St.  from  6th 
to  7th  Ave.  and  ISth  St.  from  6th  to  .sth  St.  C.  H.  Reynolds, 
City  Engr. 
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>lliiii..  (.riiiiil  lliiiiliU  ItiiNiii  f'oUMty  IKPniltlv  voted  $10,000 
Ix.iiil.i  ii.r  ri..i.l  «..ik  III  Oooilliiiiil  Towimhlii.  AililriiHn  fouiity 
Clerk.   *iiiiii<l    HaiililM. 

Minn.,    M«<Klnlr>— Sfo   llom    unilcr   '•Wiitcr-Workn." 

Minn..  N(.  I>nul  -HIiIh  will  bo  r<T(<lv«il  liy  A  lliilii-iiMtuIn, 
fity  I'ur.  .\Kt  .  iiiilll  n>:  ;iO  u.in..  .luiii!  ml.  for  kiiiiIIiik  ami  ro- 
liiyliiu  mIiIi<\vii1I<  on  ('oiiio  Avi>.  iiiiil  Kriiilliix  (iranlliiiin  Ht.  10., 
uiiil  .Vt'liniHUa   Ave.     «>Miiir  i'Iiiumhi'II,  City   lOnttr. 

Knn.,  .\trhlMon  -Cllv  Colilii-ll  iiiinnimI  roMoliitlon  to  KriKlf*, 
ciirli  mill  imvi-  g  St.  from  "tli  HI.  Wfiit  to  city  IIiiiIIh.  K.  H. 
Allnian,   City    l':iiKr. 

Knn..  Chnnntr — CItv  Cniilicll  iiiihhi<(I  riHoliit  Inn  to  Kra<1<>, 
ciirli,  Kutti-r  tiiiil  piwi-  with  vi-rtlial  IIIhm-  ImIiU  North  (lar- 
flflil  Avo.  from  Went  lOlm  to  \Vc»l  Main  ■'^t.  CharlcH  I'riitt,  City 
Knur. 

Knn..  I.jonii — City  rouiicll  iniMHcd  roHolulloii  to  pavf  Jl 
blockH  with  lirlck.     S.  AljiHWortfi.  ICiiKr. 

Knn..  WIchltn — IMiiiih  hrliiK  iirrtiarcil  liy  County  KnKlnccr, 
Moonc.   for   liiiiirovliiK   Aikaiimi.M   Ucl,,   3  <i   nil. 

firh.,  I.lnrttin — CoiiiiiiI.ihIoihmh  of  LiinrnHtrr  County  will 
nwiird  ronliju-l  for  pavliiK  In  l)l»trlctM  NoH.  1  fi  and  Ifi  with 
lirlok   alMMit   .luly   !>.     Addrt-MH  (Viunly   CIimU.   IJnculn. 

Xcb.,  I.lnrnin  —  IMaii.i  l>rlii»{  |iro|iiii'<'d  for  paving  about  2 ',i 
ml.  of   JCa.st  O  .m.   with   bilrk.      A.    IXiliHon,  City   Kn^r. 

Nrh.,  Superior — CItv  planH  to  pnvo  \2  blocks  In  bu.slnes.i 
section.     J.  T.   llohblnx.  City  Clk. 

Mont,.  Drntnn  (Olllclal) — HIdH  will  bo  received  by  Henry 
Stenson.  Town  Clk.  until  S  p.ni.,  .lune  IIS,  for  con.itruclInK 
Bidewnlkw.  euib.i  and  cios-Mwalks.  A.  C.  Ulrkliind,  l.,ewl.Mton, 
Consult.   Knt;r.      Noted  June   1. 

Mont..  t;r«-nt  FiilU — HIds  will  be  re.'idvertlsed  by  city  for 
Pftvlnn  portions  of  .Mh  Ave.,  N..  fith  and  Dth  St.  Kstlninted  cost, 
$4r>,000.     AV.   H.   HarrlHon.  I'lty  Clk.     Noted  May  4. 

Mont..  MlKHOuIn — CItv  Council  passed  resolution  to  Improve 
various  streets.  Estimated  cost,  $.16,123.  S.  Hathaway,  City 
lOnRr. 

M«..  Grrenfleld — Clllzens  of  Pade  County  recently  voted 
$25,000  bonds  fur  road  work  in  Ked  0.\k  IMslrict.  Thomas  K. 
McCoiinell.   (Ireenlleld,   lOnm'.      Noted   .June   1. 

Mo..  HnnnnN  City — rians  holnp  prepared  for  widening  and 
pavlnn-  Kith  St.  from  Wyandotte  to  Troost  Ave.  Curtis  Hill, 
City  Enprr. 

Mo..  Liberty — Bids  will  be  received  by  B.  F.  Corbin,  City 
Clk..  until  S  p.m.,  .lune  30.  for  Kradinpr.  curbing  and  pavinp 
LlRbtburne  St.  from  Franklin  to  Mill  St.  E.  K.  Carter,  City 
Enprr. 

Mo.,  Loekwood — Citizens  recently  defeated  $25,000  bonds  for 
road  worli. 

Mo.,  Mentor — Election  will  soon  be  held  in  Mentor  Road 
District   to   vote   on   $12,000   bond.s   for   road   work. 

Mo..  Mt.  A'ernon — Bonds  for  $25,000  for  road  improvements 
recently  defeated  by  Lawrence  County,  Verona  Special  Road 
District. 

Mo.,  Poplar  Bluff — Plans  being-  prepared  by  E.  E.  Thomas, 
City  Engr.,   for  paving  10th  and  Kinzer  St. 

Mo.,  Sedalla — City  Council  passed  resolution  to  grade  and 
pave  Harrison  Ave.  from  Broadway  to  10th  St.  with  concrete 
and  fith  St.  from  I. amine  to  Lafayette  Ave.  with  vertical  fibre 
brick.     F.  T.  Learning,  City  Engr. 

Mo.,  Sedalta — City  Council  passed  resolution  to  pave  6th 
St.  between  Lamine  and  Lafayette  Ave.  F.  T.  Learning,  City 
Engr. 

Tex.,  Beaumont — Bids  received  for  resurfacing  18  mi.  of 
road  between  Beaumont  and  Port  Arthur  rejected.  New  bids 
will  be  received.  Address  County  Clerk,  Beaumont.  Noted 
May   18. 

Tex.,  Corpus  Cliristl — Election  will  be  held  July  8  to  vote 
on  $150,000  bonds  for  paving  and  bluff  improvements.  H.  A. 
Stevens,   City   Engr.     Noted   Mar.   2. 

Tex..  Gilmer — Upshur  County  recently  voted  $100,000  bonds 
for  Jefferson  Highway  across  county.  D.  O.  Walker,  Gilmer, 
County  Audr.     Noted  Jan.  27  and  May  25. 

Tex.,  Hallettville — (Official) — County  will  improve  roads 
between  Yoakum  and  Sweet  Home  by  day  labor.  About  $50,000 
available.     Noted  June   1. 

Tex.,  Hiintsville — Citizens  recently  voted  $7,500  bonds  for 
paving.     T.  E.  Humphrey,  Mayor. 

Tex.,  Seguin — Bonds  for  $75,000  to  construct  roads  in 
Guadalupe  County  recently  defeated.     Noted  Apr.  27. 

Tex.,  Sinton — Election  will  be  held  July  8  to  vote  on  $100,- 
OOO  bonds  for  road  improvements  in  Precinct  No.  1,  San  Pa- 
tricio County.     Address  County  Clerk.  Sinton. 

Okla.,  Holdenville — Commissioners  of  Hughes  County  con- 
template issuing  bonds  for  $34,000  to  construct  roads  in  Calvin 
Township.     Address   County,   Holdenville. 

Okla.,  Sapnlpa — See  item   under   "Bridges." 

Colo.,  Littleton — Arapahoe  County  contemplates  expendi- 
ture of  $23,000  for  road  work.  Address  County  Clerk,  Little- 
ton. 

Idaho,  Idaho  Falls — Commissioners  of  Bonneville  County. 
Idaho  Falls,  contemplate  expenditure  of  $250,000  for  road 
work. 

I't.nh,  Salt  Lake  City — (Official) — Bids  will  be  received  by 
Gordon  Snow,  Citv  Recdr.,  until  July  5,  for  resurfacing  with 
sheet  asphalt  1st  St.  south  from  Main  to  State  St.,  and  State  St. 
from  1st  St.  south  to  4th  St.,  Extension  No.  124,  and  with  bi- 
tuminous concrete  1st  St.  south  between  Main  and  West  Tem- 
ple St.,  Extension  No.  130.  S.  Q.  Cannon,  City  Engr.  Noted 
May  25. 

Wash.,  Bellingbam — Commissioners  of  Whatcom  County 
passed  resolution  to  pave  3  mi.  of  Baline-Ferndale  Rd.  with 
concrete.      C.   M.  Adams.   County  Engr. 


\\  iiHh.,  lOverrtt — Conlrnrt  will  Hoon  V)o  awarded  by  city  fur 
imvliin  with  concreto  and  conHtruellnK;  drainage  HVHtui'n  on 
Cedar  Ht.  between  Howllt  Avo.  und  33rd  Ht.  H.  Muinm,  Jr., 
City  Mngr. 

\\n>h„  iOverett — City  will  Hoon  award  conlrnct  for  paving 
Norli.ii  Ave.  lOHlltnated  cost,  $11,135.  II.  Munim,  Jr.,  City 
lOimr. 

WaHh.,  tinkville — I'liiiiH  being  conHldered  by  city  for  hard- 
mirfarliig  .Main  St.  EMtlmatod  coHt,  $14,103.  L.  A.  HughOH, 
City  Clk. 

Wnoh.,  Nrnftle — A.  H.  DImock,  City  Engr.  Bubmltted  report 
to  City  (  ouncll  eHtimntlng  iohI  of  paving  llc.ll  and  Denny's 
Addilldii  and  A.  A.  Kemiy'H  Addition  iit  $21,023,  concreto  turns 
of  Itainler  Ave.  at  $35,347. 

WnMh,.  Nenttle — CnminlsHlonurH  of  King  County  will  soon 
a  wind  eontract  for  iiaving  and  graveling  aliiiul  2  ml.  of  liond 
ItoMil  No.  30.  lOHllmatcd  cost,  $12,000.  A.  ]'.  iJenton,  County 
ICiigr. 

Ore..  Mcdford— Citizens  recently  voted  $300,000  bonds  for 
road    work.      <  >.   Arnsplger,   City    ICngr. 

t)re„  I'ortlnnd — City  contemplates  paving  East  Oak  fit. 
from  lOa.Mt  W.-iler  SI.  to  Union  Ave.  Estimated  cost,  $18,486. 
P.   n.   Dator,  City   Engr. 

Calir.,  Kureka — Highway  CommlsHlon  of  Humboldt  County 
contemplates  $1,500,000  bond  Issue  for  highway  system.  Ad- 
dress County  Clerk.   Eureka. 

Cnllf.,  KreHno — Fresno  County  Highway  Commission,  Fres- 
no, plans  to  hold  election  Aug.  29  to  vote  on  $3,600,000  bonds 
for  county  highway  sy.stem  of  441  mi..  235  mi.  being  concrete 
lOS  mi.  gravel,  and  fl.S  mi.  graded  roads  in  mountain  portions 
of  county.     Noted  May  25. 

Cnllf.,  Lou  Angeles — Contract  for  paving  Yuca  St.  with 
warrenite,  Cere.s  Ave.  with  asphalt,  concrete  pavements  on 
Sunset  Dr.  and  cement  walks  on  Monroe  St.  and  Vestal  Ave. 
%vill   be  awarded  about  July   1.      Homer   Hamlin,   City   Engr. 

Cnllf.,  Los  Angeles — F.  H.  Joyner,  Rd.  Comr..  directed  by 
Board  of  Supervisors  of  Los  Angeles  County,  Los  Angele.s, 
to  completo  plans  foi-  first  section  of  Harbor  Truck  Blvd.  be- 
tween Los  Angpl<>s  and  Compton,  about  10  mi.  Estimated  cost, 
$145,000.     Address  County  CAmk,  Los  Angeles. 

Calif..  Los  Angeles — City  will  award  contract  for  asphalt 
pavements  on  Oliveria,  Sanchez  and  Arcadia  St.  and  Boyle  Ave. 
about   Aug.   1.      Homer   Hamlin,    City    Engr. 

Calif..  LoN  Angeles — Bids  will  be  received  by  Board  of  Sup- 
ervisors of  Los  Angeles  County,  Los  Angeles,  until  2  p.m.,  July 
3,  for  improving  Section  G  of  Mint  Canyon  Rd.,  about  11.82 
mi.     Estimated  cost,  $184,592. 

Calif..  Marysvllle — Plans  being  prepared  by  A.  Meek,  City 
Engr..  for  paving  several  streets  with  topeka  surface  and 
concrete  base. 

Calif..  Merced — Plans  being  prepared  by  C.  D.  Martin,  City 
Engr.,  for  p.iving  several  streets. 

Calif.,  I'asadena — According  to  press  reports  Pacific  Elec- 
tric Ry.  will  pave  N.  Lake  and  B.  Fair  Oaks  Ave.  on  its  right- 
of-way.  about  2  or  3  mi.  G.  E.  Pillsbury,  Los  Angeles,  Calif., 
Ch.  Engr. 

Calif.,  Salinas — Bids  will  be  received  by  Board  of  Super- 
visors of  Monterey  County,  Salinas,  until  July  5,  for  construct- 
ing Tularcitos  Highway. 

Calif.,  San  Bernardino — City  Council  will  pave  1  mi.  of  B  St. 
P.  Smith,  City  Engr. 

Calif..  San  .lose — Bids  will  be  received  by  Board  of  Super- 
visors of  Santa  Clara  County,  San  Jose,  until  11  a.m.,  July  3, 
for  18,952.4  lin.ft.  of  concrete  pavement  with  1%-in.  asphalt 
surface  and  750  lin.ft.  brick  pavement  on  Saratoga  and  Los 
Gatos  Highway. 

Calif..    Santa    Paula — City    plans    to    pave   about    25    blocks 

during  summer.      E.   M.  Lynch,  Glendale,  City  Engr. 

Calif..  San  Rafael — Bids  will  be  received  by  E.  W.  Smith, 
City  Clk.,  until  8:30  p.m.,  July  3,  for  paving  portion  of  San 
Quentin  Highway  with  macadam. 

Bids    In   and    Contracts   Awarded 

Maine.  Le«1st«n — City  plans  to  pave  Lisbon  and  Middle 
.St.  by  day  labor.  Work  will  require  about  4,050  sq.yd.  granite 
block  cement  and  3,940  sq.yd.  bitulithic  pavement.  John  A. 
Jones,  City  Engr. 

Mass.,  Bo.Mton — (Dorchester) — Lowest  bids  received  for 
granite-block  paving  in  Alexander  St..  Dorchester,  -were  as 
follows:  James  Doherty.  32  Calumet  St.,  Roxbury,  $7,472;  J.  J. 
Sullivan,  South  Boston,  $8,540;  Simpson  Bros.,  166  Devonshire 
St.,     Boston,     $9,080. 

Mass.,  Duxbury — William  F.  Loud  &  Son,  Quincy,  submitted 
lowest  bid  for  surfacing  section  of  State  Highway  in  Dux- 
bury.     Noted  June  8. 

Mass.,  Fall  River — Bay  State  St.  Railway  Co.  awarded  con- 
tract for  bitulithic  pavement  in  Highland  Ave.  to  WARREN 
BROS.  CO.     John  Crowther,  City  Clk. 

Mass..  Marshfield — William  F.  Loud  &  Son,  Quincy,  sub- 
mitted lowest  bid  for  surfacing  section  of  State  Highway  in 
Marshfield.     Noted  June  8. 

Mass.,  Metliuen — All  bids  received  June  6  for  section  of 
State   Highway   in   Methuen    rejected.      Noted   June   15. 

Mass.,  Scituate — William  F.  Loud  &  Son,  Quincy,  sub- 
mitted lowest  bid  for  surfacing  section  of  State  Highway  in 
Scituate  with  asphalt.     Noted  June  8. 

Mass.,  Springfield — (Official) — City  will  widen  Arch  St.  by 
day  labor.     F.  H.  Clark.  Engr.        Noted  June  1. 

R.  I..  Providence — Contract  for  sidewalks,  conduits  and  2 
bridges  awarded  to  NEWTON  D.  BENSON,  36  Burrington  St., 
at   $10,250.      M.   H.   Bronsdon,   City   Engr. 

N.  Y.,  Albany — (Official) — State  Highway  Commission 
awarded  contract  for  improving  highways  in  various  counties 
as  follows:  Road  No.  1366,  Van  Scoters  Corners-Canaseraga- 
Garwoods.    Allegany   County,   6.88   mi. — T.   H.   GILL,   Bingham- 


Jimo  22.  1916 


ENGINEERING     NEWS 


471 


ton,  $70,460.  Road  No.  1369,  Trvixton-Apulia,  Part  1.  Cortland 
County,  2  mi. — F.  b.  BRP:KSF:,  KImira,  $21,000.  lioad  No.  .'3549, 
WappinKfrs  B'alls  Vil.-Main  .St.,  Dutchess  County,  O.SS  mi.^ — JO- 
SKl'H  HKI.SLEU,  Schenectady,  $34,Slfi.  Uo:i<l  No.  .''■.'■.SO. 
Amoni.i-I'ine  I'lain.s,  I'art  1,  Dutchess  County.  «.97  ml. — JOHN 
DIO  MlCFlAlCr.  *t  KKOS.,  TorrinBton,  (;onn.,  $S6,477.  Road  No. 
5.'i23,  Wells-Speculator,  I'art  2,  Hamilton  County,  6.74  mi. — 
HOVKY  BENRDICT,  Williamsport,  Penn.,  $93,937.  Road  No. 
125!),  Cape  Vincent-Clayton,  Jefferson  County,  14.05  ml. — 
HENRY  P.  BURGARD,  Buffalo,  $145,895.  Road  No.  1350, 
Nunda-Dalton,  Livingston  County,  3.42  ml. — WILLIAM  H. 
M.\I>D1;N,  Rochester.  $39,948.  Road  No.  iiOO.  YounKStown- 
Lotkpoit,  T'oint  1,  Niagara  County.  7.79  mi. —  RICH  CON- 
STRrCTlON  CO.,  INC.,  East  Aurora,  $111,383.  Road  No.  95-A, 
Middletown-Goshen,  Orange  County,  0.11  ml. — SCHUNNE- 
MUNK  COX.STRUCTION  CO.,  Highland  Mills,  $1,532.  Road  No. 
1329,  Goshen  Village,  Orange  County,  3.70  mi. — WILLI.VM  J. 
KIDD,  New  York,  $47,269.  Road  No.  1309,  Peekskill-Putnam 
County  Line,  Westchester  County,  6.63  mi. — WIl^LIAM  J. 
KIDD,  New  York,  $66,078.  Repair  Contract  No.  950,  Roads 
Nos.  476  and  651,  Clinton  County,  5.81  mi. — .SPELLMAN- 
OLIVER  CO.,  Chateaugay,  $29,316.  Repair  Contract  No.  940, 
Road  No.  5S6,  Genesee  County,  1.04  mi. — SWEENEY  &  BO- 
LAND.  Rochester,  $3,638.  Repair  Contract  No.  922,  Road  Nos. 
SS6,  997,  5491,  Greene  County,  15  50  mi. — JOHN  T.  O'NEIL, 
Troy,  $6,106.  Repair  Contract  No.  957,  Roads  Nos.  100  and 
101,  Monroe  County,  0.84  mi. — WHITMORE-RAUBER  &  VI- 
CINUIS,  Rochester,  $35,108.  Repair  Contract  No.  938,  Road 
No.  399,  Monroe  County,  1.43  mi. — CROUCH  BROS.,  Rochester, 
$7,847.  R.pair  Contract  No.  94  4,  Road  No.  107,  Montgomery 
County,  3.64  mi. — KICII.VRD  HOPKINS,  Troy,  $15,415.  Repair 
Contract  No.  942,  Road  No.  120.  Montgomery  County,  4.14  mi. — 
H.  D.  LA  VERY,  Ft.  Plains,  $6,606.  Repair  Contiact  No.  958, 
Roads  Nos.  139  and  271.  Oneida  County,  4.59  mi. — RICHARD 
HOPKINS,  Troy,  $';>4,819.  Repair  Contract  No.  948,  Road  No.  521. 
St.  Lawrence  County,  0.60  mi. — RK'H.VRD  HOPKI.N'S,  Troy, 
$3,000.  Repair  Contract  No.  951,  Road  No.  5085,  Schoharie 
County,  5.02  mi. — GLEASON  &  D.VVITT.  Albany,  $25,856; 
Repair  Contract  No.  955,  Road  No.  5208,  Schuyler  County, 
1.48  mi.— McGREEVEY.  McGUIGAN  &  BAUM  CONSTRUC- 
TION CO.,  KImira,  $8,502.  Repair  Contract  No.  936,  Road 
No.  907,  Steuben  County,  mi. — McGREEVEY,  McGUIGAN  & 
BAUM  CONSTRUCTION  CO.,  Elmira,  $20,766.  Repair  Contract 
No.  935,  Roads  Nos.  906  and  5254,  Steuben  Countv,  2  mi. — Mc- 
GREEVEY, McGUIGAN  &  BAUM  CONSTRUCTION  CO..  Elmira, 
$11,583.  Edwin  Duftey,  State  Highway  Comr.  Noted  June  1 
and  15. 

IV.  v..  Iliiiivhaniton — Contract  for  paving  Fayette  and  East 
Stark  Ave.  with  concrete  awarded  to  FRANK  STENTO,  129 
Susquehanna  St.;  Robinson  and  Whitney  Ave.  to  MICHAEL 
BARBER.     John  A.   Gibel,   City   Engr.     Noted  June   15. 

N.  Y.,  Cohoes — Contract  for  paving  Lincoln  Ave.  from  Con- 
gress to  Alexander  St.  with  vitrified  brick  awarded  to  LAN- 
GAN   CONSTRUCTION   CORPORATION,   Albany,   at   $16,683. 

N.  Y.,  Little  Falls — Contract  for  improving  various  streets 
awarded  to  P.  KEARNEY,  80  Loomis  St.  C.  I.  Oakley,  City 
Engr.      Noted    June    8. 

N.  Y.,  liittle  Falls — Contract  for  paving  and  draining  Pros- 
pect St.  awarded  to  R.  D.  COOPER  &  CO.,  513  East  Main  St., 
at    $6,038.      C.    I.    Oakley,    City    Engr. 

N.  Y..  New  York — (Borough  of  Bronx) — (Official) — Lowest 
bids  received  June  14  for  (a)  paving  with  sheet  asphalt  on 
concrete  foundation  St.  Marys  St.  from  Jackson  to  Wales  Ave., 
Wales  Ave.  from  existing  pavement  south  of  St.  Marys  St.  to 
East  ]42nd  St.;  (b)  paving  with  bituminous  concrete  on  ce- 
ment concrete  foundation  Walton  Ave.  from  Fordham  Rd.  to 
Burnside  Ave.;  (c)  regulating,  grading,  setting  curb,  laying 
sidewalks  and  crosswalks,  building  inlets,  receiving  basins, 
drains,  culverts  and  approaches  and  guard  rails  where  neces- 
sary In  West  180th  St.  from  Loring  PI.  to  University  Ave. 
were  as  follows:  Asphalt  Construction  Co.,  Madison  Ave. 
and  137th  St.,  Manhattan,  (a)  $5,505,  (b)  $4,241;  (c)  Edward 
B.  Handy,  $16,338.     Noted  June  8. 

N.  Y..  New  York — (Borough  of  Manhattan) — (Official) — 
Lowest  bids  received  June  14  for  (a)  regulating  and  repaying 
with  sheet  asphalt  on  concrete  foundation  Madison  Ave.  from 
72nd  to  79th  St..  (b)  west  side  of  Broadway  from  llOth  to  121st 
St.  and  east  side  from  92nd  to  131st  St..  (c)  96th  St.  from  Park 
to  Madison  Ave.,  (d)  Park  Ave.  from  72nd  to  96th  .St..  were 
as  follow.s:  Uvalde  Asphalt  I'aving  Co.,  (a)  $20,474,  (b)  $109,- 
937;  Asphalt  Construction  Co.,  (c)  $7,lul;  Barber  Asphalt  Pav- 
ing Co.,  (d)  $126,775.     Noted  June  8. 

N.  Y.,  New  Rochelle — Contract  for  repaying  Main  St. 
awarded  to  I'lONEER  CONTR.\CTING  CO.,  at  $44,780;  Hugenot 
and  2  other  streets  to  WILKES-CASEY  CO..  at  $19,685  and 
$10,600.     John  A.  Hadert,  City  Engr.     Noted  Apr.   27. 

N.  Y..  New  Rochelle — Contract  for  repaying  Beechmont  Dr. 
Lestplace  and  Jlontgomery  Circle  with  bituminous  macadam 
awarded    to    WILKES-C.VSEY    CO.,    at    $30,000. 

N.  Y..  Pen  Yan — Atlanta  Construction  Co.,  Atlanta,  at  $89,- 
424,  awarded  contract  for  first  state  road  in  Western  Yates 
County,  aljout  10  mi. 

N.  Y.,  Rnthbonc — Dorman  &  Scouten,  Ccrning,  at  $8,000, 
submitted  lowest  bid  for  improving-  Hedc^cGVille  (bounty  Rd., 
Section  1. 

N.  Y..  Rochester — Rauber  &  Vicinus,  279  South  Ave.,  at  $15,- 
381,  submitted  lowest  bid  for  paving  Ravenwood  Ave.  and 
Frank  V.  Brotsch  Co.,  E.  and  S.  Bldg.,  at  $4,935,  for  Saxon  St. 
F.  T.  Elwood,  City  Engr. 

N.  v.,  Syracuse — F.  J.  Baker,  University  Bldg.,  submitted 
lowest  bid  for  paving  Robinson  St.  from  Sherwood  Ave.  to 
Sedgewick   St.      H.    C.    Allen,    City   Engr. 

N.  Y.,  Troy — Martin  Murray  &  Co.,  2254  14th  St.,  at  $19,242, 
submitted  lowest  bid  for  grading  various  streets  and  avenues. 
A.  C.  Roche,  City  Engr. 

N.  Y.,  Troy — (Official) — Bids  were  received  June  7  by  Board 
of  Contract  and  Supply  for  paving  Excelsior  Ave.  from  Spring 
Ave.  to  point  about  1.150  ft.  northerly  as  follows:  Ha.s.sam 
Paving  Co.,  Hassam  bicomac  pavement.  $7,727:  John  W.  Davitt, 
concrete,  $9,309,  asphalt,  .$10,533,  bituminous  concrete,  $11,- 
117:  Edward  Walsh,  concrete,  $8,061,  vitrified  brick,  $12,821; 
Warren  Bros.  Co.,  bituminous  concrete,  $12,390;  Alfred  E. 
Roche.  City  Engr. 


N.  J.,  Kllzabeth — Contract  for  repairing  Edgar  Rd.  and 
Springfield  Ave.  and  resurfacing  from  Elizabeth  to  Roselle 
awarded  to  C.  H.  WINANS  CO.,  at  $16,389,  $13,422  and  $5,827, 
respectively. 

N.  .1..  Montclnir — (Official) — Lowest  blda  received  June  12 
for  asphaltic  concrete  pavement  (Topeka),  on  concrete  base 
on  that  part  of  Upper  Mountain  Ave.  belonging  to  town  of 
Montclair  and  extending  from  BloomHeld  Ave.  to  point  about 
300  ft.  north  of  J<!rome  PI.,  including  all  curbing,  were  as 
follows:  E.  C.  Humi)hrey8,  Hackensack,  $72,987;  Continental 
Public  Works  Co.,  $82,916;  Osborne  &  Marsellis  Co.,  Mont- 
clair,  $89,223.     E.   S.   ClOKson,   Town    Engr.      Noted   June   8. 

N.  J.,  MorriHtown — Miles-Tlghe  Co.,  Newark,  at  $46,203, 
submitted  lowest  bid  for  Improving  Mt.  Pleasant  Turnpike 
from  Hanover  to  Whippany. 

N.  J.,  Trenton — ('ontract  for  paving  Bryn  Mawr  Ave. 
awarded  to  NEWTON  I'AVING  CO.  J.  R.  Fell,  Jr.,  City  Engr 
Noted  Apr.  20. 

N.  J.,  Trenton — Contract  for  paving  and  curbing  Delaware 
Alley  awarded  to  A.  DULUCIA,  52  Bayard  St.  J.  R.  Pell,  Jr., 
City  Engr.     Noted  Apr.  20. 

Penn.,  Cnrbondale — Contract  for  4,000  sq.yd.  Keystone- 
Wyoming  brick  in  Hospital  St.  and  11,000  sq.ycf.  in  Pallbrook 
St.  awarded  to  BOLAND  BRO.S.,  M.  and  M.  Bldg.;  2,200  sq.yd. 
Clearfield  brick  in  Lincoln  Ave.,  2,700  sq.yd.  Pennsylvania 
clay  brick  in  Salem  Ave.  and  2,100  sq.yd.  Toronto  brick  in  7th 
Ave.  awarded  to  JOHN  BOOTH,  17  Salem  Ave. 

Penn.,  Dorniont — (Pittsburgh  post  office) — Contract  for 
concrete  curbing  and  sidewalks  on  Wisconsin  Ave.  from  West 
Liberty  to  Lever  Ave.  awarded  to  Hugh  McMullen,  Monarch 
Aye.,  Banksville.  Douglas  &  McKnight,  1315  Union  Bank 
Bldg.,  Pittsburgh,  Engr. 

Penn.,  Haxleton — Contract  for  resurfacing  east  end  of 
Broad  St.  awarded  to  J.  A.  LEFFLER,  Wyoming  and  Holly  St.. 
at  $7,000.     B.  E.   Youngman,  City  Engr. 

Penn.,  Hazleton — Contract  for  12,290  sq.yd.  amesite  paving 
in  West  Diamond  St.  awarded  to  STATE  PAVI.NG  CO  243 
Carey  Ave.,   Wilkes-Barre.     B.   E.   Youngman,   City    Engr. 

Penn.,  New  AVilmluKton — Contract  for  paving  2  principal 
streets  of  city  awarded  to  E.  A.  FRESHWATER  &  SON,  Ches- 
ter, W.  Va.,  at  about  $60,000.     Noted  May  25. 

Penn.,  Philadelphia — Contract  for  paving  Lawrence  St. 
from  Girard  Ave.  to  Oxford  St.  with  vitrified  block  on  cement 
concrete  base  awarded  to  PHIL.\DELPHIA  P.WING  CO.,  1345 
Arch  St.,   Philadelphia,   at  $11,000. 

Penn.,  Pring:le — Contract  for  curbing  and  grading  in  Lu- 
zerne County  awarded  to  McGOUGH  &  MOYER,  at  $11,000. 

Del.,  WilminKton — Lowest  bid  received  by  city  for  123,- 
000  sq.yd.  paving  was  that  of  Union  Paving  Co.,  Schenectady, 
N.  Y.     E.  M.  Hoopes,  Jr.,  City  Engr.     Noted  May   18. 

Md..  Baltimore — Contract  for  paving  Reistertown  Rd.  with 
sheet  asphalt  awarded  to  P.  FLANAGAN  &  SON,  Baltimore,  at 
$69,490.     R.  M.  Cooksey,  City  Engr. 

Bid.,  Cumberland — City  awarded  contracts  for  paving  and 
otherwise  improving  various  streets  as  follows:  W.  H  &  C  F. 
THOMPSON.  Baltimore,  9  streets;  KEEN  &  CLARK,  Baltimore, 
4  streets;  SELL  BROS.  &  CO.,  Baltimore,  1  street.  Ralph  L. 
Rizer,  City  Engr.     Noted  June  1  and  15. 

Md.,  Frederick — Commissioners  of  Frederick  County,  Fred- 
erick, awarded  contract  for  constructing  Keymer-Tanytown 
Rd.  of  macadam  to  BESTER  &  LONG  CO.,  Hagerstown. 

A'a.,  Petersburg — Contract  for  15,000  ft.  concrete  curb  and 
gutter  and  10.000  sq.yd.  concrete  walks  awarded  to  C.  E.  GAR- 
Rl.SON,    Augusta.      R.    D.    Budd,    City    Engr. 

Va.,  Port  Norfolk — (Portsmouth  post  office) — Contract 
awarded  to  J.  U.  ADDENBROOKS  SONS,  INC.,  for  8,000  sq.yd. 
granolithic  sidewalks  in  I'ort  Norfolk. 

Va.,  Richmond — City  awarded  contracts  for  street  improve- 
ment as  follows:  A.  Q.  BILLINGS,  at  $4,936.  for  sidewalks  on 
Robinson  St.;  to  J.  E.  A.VDKR.SON  &  BROS.,  at  $3,432.  for 
curbing  and  guttering  sections  of  Deep  Run;  to  JAVI  PER- 
KINS, for  curbing  and  guttering  N  St.  Charles  E.  Boiling, 
City  Engr. 

AV.  Va.,  Grafton — (Official) — Contract  for  1,300  sq.yd.  brick 
paving  awarded  to  W.  R.  WITHERS,  Grafton,  at  $1.88  per 
sq.yd.     C.  Chaddock,  Grafton,  Comr.  of  St.     Noted  June  1. 

N.  C  Dunn — (Official) — Contract  for  17.000  sq.yd.  sheet  as- 
phalt pavement  awarded  to  F.  J.  McGUIRE,  Norfolk,  Va., 
at   $1.39   per  sq.yd.     Gilbert  C.   White,  Durham,   Engr.     Noted 

May  25. 

N.  C,  Shelby — Contract  awarded  by  city  for  street  improve- 
ments to  ELY  CONSTRUCTIO.V  CO.,  Chattanooga,  Tenn.,  at 
$4  3,946.  J.  B.  McCrary  Co.,  Atlanta.  Ga.,  Engr.  Noted  May 
11  and  25. 

Fin.,  Clearwater — Commissioners  of  Pinellas  County 
awarded  contract  for  paving  9th  St.  south  from  Ingleside  to 
Lakeview  Ave.  and  Lakeview  Ave.  from  9th  to  4th  St.  to  J.  B. 
McCRARY    CO.,   Atlanta,   Ga.,    at    $26,700. 

Fla.,  Palatka — Contract  for  120.000  s(|.vd.  brick  pavement 
awarded  to  GEORGI.V  ENGINEERING  CO.,  Augusta,  Ga.,  at 
$1.49%   per  sq.yd.     Noted   May   11. 

Miss.,  Clarksdnle — Contract  for  95.000  sq.yd.  of  3-in.  con- 
crete slab  paving  awarded  to  W.  R.  ELLIS,  Clarksdale. 

Tenn.,  Mndlsonville — (Official) — Commissioners  of  Monroe 
County,  Madisonville,  .awarded  contract  for  improving  county 
roads  to  WILKER.SON  &  MACCINE,  Lenoir  Citv,  at  $302,984. 
R.  J.  Love,  Sweetwater,  Engr.     Noted  May   IS  and  25. 

Ohio,  Akron — Contract  for  curbing,  guttering  and  paving- 
with  brick,  constructing  sidewalks  and  sewers  on  Miami  St. 
awarded  to  S.  W.  PARSHALL,  50  Fay  St.,  Akron,  at  $37,633. 
J.  E.  Gehres.  City  Engr. 

Ohio,  Cincinnati — (Official) — Contract  for  resurfacing  Hill- 
side Ave.  from  Anderson  Ferry  Rd.  to  Cleves  and  Warsaw 
Pike,  excepting  that  portion  within  citv  of  Delhi  Township, 
awarded  to  TARVIA  CONSTRUCTION  CO.,  17  East  6th  St.. 
Cincinnati,   at   $4,007.      Noted   June    1. 
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Ohio.  (  liiiliiiiiitl  Coiitiiul  for  ImlirDVlUK  Kllniul  Avii. 
jiwui.I.mI  t..  KlUillNKH  roNSTUUrTlON  CO.,  at  »22,G3J. 
Kiiiiik    KiUK.    Clly    lOiiKi'- 

<»hlo,  <'oluiiiliui>  H1<Im  wpr«  lopolvpil  hy  Htnto  UlKhwiiy 
(^oiiiinlHHloti  .lum-  ir.  for  liniirovlriK'  roiulH  In  viirlourf  (•ountliH 
iiH  followM:  AmIiIhikI  County.  Soctlon  A.  .I<'i<iini<-Siilllvaii  Itil.. 
K.  I'"  Downn  Co..  ToU'ilo,  »^fi,7fitl.  10.  A.  l'lillll|'H.  AmIiIuikI,  »IS.- 
-(ir.;  .'^••(•tlon  II.  .ffioiii.'-Siilllviin  IM.,  10.  K.  howriH  Co..  $lS,.M;i; 
W.<<-tloii  K.  ABliliiiul-lH>i.illn  lUl  .  10  !•'.  I»owiih  <"o..  $I!>,III1.  lirofn 
X  Cfdimii.  K<Mil,  JID.TSX;  Si'Ctloti  t!.  AHhliiiicl-(  Hn'illii  Kil..  I'..  I'. 
DowiiM  Co..  $.'..r.i:i.  iiic»'t>  A  (Jetninii.  J.^.-Mr.;  Cl.rmonl  ••o\iiily. 
Section  1.  JU'th.'l-i'liUo  Itil..  Ilanlon  CoiiHliuil  Ion  Co..  Clncln- 
nntl.  $9,870;  Itrlawaic  County.  .Su.-tlon  I).  Colunil>UM-\Vo<>.st.T 
nd..  J.  I..  lO.lwaidM.  .>^unl)iiiy.  $22.r.OO;  lOrlo  County.  Sc-ctlon  N, 
Mllali-Klyria  Kil..  Contial  CoiiMtiurllon  Co.,  Kr.'i'niont.  $'.».nii, 
Huokfvo  lOnk'IniMTlMK'  Co..  Noiwalk.  J'J.filO:  Scollon  O.  Mllan- 
lOlvrlaUil.  Huikoyo  Knk'InofrlnK  Co..  Jls.s7r>,  Huffman.  ArUcr- 
nuin  *  Clllcspl.',  Hi-iUn  IltilnlitH.  JlS.Ki:!;  Kalillol.l  County. 
Section  A.  l-ancaHtrr-KlrkfiHVillc  Ilil..  lllKliway  CouhI  iu<l  ion 
l"o..  l'olun)l)UH.  $2'.l.i;,s0.  Arthcr  &  WcHt.  .lackHon,  $'.:s.r.si;  I''My- 
ctte  County.  Section  A.  Clnclnnati-ZancMvllli-  Uil..  Mark  <>:■  Van 
(Irundy,  WashlUKtoM  C.  H..  $57. 1"!*;  Src-llon  K.  HIllMboio-WaHli- 
luKton  llil.,  Mark  *  Van  I'li-unily.  $17,(»3:i;  llarrlMon  County. 
Si'Ctlon  N,  radl/.-t^arroUton  lUl.,  TlnunoiiH  «:  Coiilon,  Ca<llz. 
$33,990.  J.  I*.  WarnU'k.  Cadiz.  $32.fiS  1 ;  HocklnK  County.  Section 
I,  Chllllcotlio-I.OKan  lUl..  K.  C.  UadcbouKh.  Lok'an.  $lt;,S(,0; 
Knox  County.  Siction  .1.  Coluniluis-Woo.-tti  r  Kd..  10.  N.  Tuiner. 
I.OKan,  $lli.9"ll.  C.iirn  .V:  C,ctni:ii\,  $l«.l.'iO;  Lo^an  County.  SfC- 
tlon  10,  Hcllcfontalnc-Ilk-liwood  Hd.,  James  Carey,  Ada..  $ll.t>2.>. 
U.  I..  Alien,  harup,  $ll.r.OO;  I,ornln  County,  Section  M.  Clcvc- 
Innd-Sandu.sky  lid.,  I'ubllc  Construction  Co.,  lOlyrln.  $115,200. 
Ohio  lOnKlnocrlnK  Co..  1-oraln,  $155,000;  Madison  County.  Sec- 
tion 10,  l'rl>ana-l,ondon  Hd..  HlKhway  Con.strucf Ion  Co..  $1S,.'!10. 
A.  W.  liurns.  Columbus.  $15,99  1;  Marlon  County.  Section  K. 
Marlon-Waldo  Hd..  Arthcr  it  West.  $29,511.  W.  H.  Miller.  Ada, 
$2S.I00;  Medina  County,  Section  M,  Medina-Norwalk  Hd.,  Ken- 
edy-Warner Co.,  Medina,  $10.6SS,  Crawford  *  l.ittle  Co..  lOlyria, 
$11,392;  MelKS  County,  Section  1...  I'omcroy-Marlelta  Hd.,  Wil- 
liam Miller,  Oalliopolls,  $22,564.  Maumaux  *  Hoss,  Hunlumlon. 
W.  Va..  $20,906.  Curtis  &  Thonen.  Creenville.  $21.1S2;  Section 
M.  Middleport-McArthur  Hd..  Maumaux  &  Hoss.  $20,906.  Curtis 
.t  Thonen.  $21.1.s2;  Montgomery  County.  Section  H.  Payton- 
Creenvllle  Hd..  Clifton  Hollihan.  Dayton.  $30,941;  Section  I.. 
Davton-lndianapolis  Hd..  E.  A.  Cnk,  Hayton,  $45.5X1;  Section  1, 
l-)avton-(MvinK'ton  Hd.,  E,  A.  T'nk.  $41.fi05.  Youn>r  .t  .Tackson. 
naVton,  $42.4S3;  Morgan  County.  Section  C.  McConnellsville- 
.\thens  Hd.,  Curtis  &-  Thonen,  $31,243.  EiiKineerinK  Service  Co.. 
Columbus.  $31,493;  Muskingum  County.  Section  K.  Zanesville- 
Cinclnnati  Hd..  J.  A.  S\vinKle.  ZanesviUe,  $17,295;  I'erry  County, 
Section  Q.  New  I^exinBton-Athcns  Hd..  H.  C.  Foster,  Richmond, 
Ind.,   $9S.200;    HortaKe  County.   Section    H.   Cleveland-Kent   Hd.. 

5  S.  Henter,  Canton,  $27,461;  Soneca  County.  Section  A.  Frc- 
mont-Titlln  Rd.,  B.  n.  Knepper.  Titlin.  $39,996.  W.  T..  Knepper. 
Tiffin,  $42,215;  Latshaw  .t  Stinchcomb,  Fostoria.  $52.S00;  Shelby 
County.  Section  D.  Sidncv-Wapakoneta  Hd..  Sousley  <!t  Botkin. 
Ada.,  $35,422.  Hamilton  &  Bunker.  Eldorado.  $35,900;  Wyan- 
dot County,  Section  A,  Kenton-Upper  Sandusky  Rd.,  Modern 
Construction  Co.,  Fremont,  $21,940,  Latshaw  &•  Stinchcomb. 
$•'2,000;  Franklin  County,  Section  A,  Columbus-Marysville 
Rd..  10.  .T.  Connelly,  Columbus.  $20,962;  Lucus  County,  Section 
\,  Toledo-Elmore  Rd.,  Barrett  Co.,  Cleveland.  $3,143;  Portage 
County.  Section  A,  Aurora-Warren  Rd.,  Wright  &  Chessell, 
Kent.  $22,263,  Sipple  &  W^olfe.  Youngstown.  $23,366;  Wayne 
County.  Section  A.  Cleveland-Wooster  Rd..  J.  C.  DeVine  Co., 
Alliance,  $8,399.  Midland  Construction  Co.,  Lima,  $8,452.  Clin- 
ton Cowen,  Columbus,  State  Highway  Comr.     Noted  June  8. 

Ohio,  Fremont — Contract  for  improving  Franklin  Ave. 
awarded  to  HIGHWAY  IMPROVEMENT  .CO.,  at  $9,353.  C.  A. 
Hochenedel.  City  Ensr.     Noted  May  4. 

Ohio,  Fremont — Contract  for  6-mi.  concrete  road  in  San- 
dusky Township.  Sandusky  County,  awarded  to  MODERN 
CONSTRUCTION  CO.,  Fremont,  at  about  $90,000, 

Ohio.  Geneva — Contract  for  frrading-.  draining  and  curbing 
South  Broadway,  a\yarded  to  B.  F.  HEWITT,  Jefferson,  at 
$6,025.      M,   C.   Goddard,   City   Engr. 

Ohio,  Kent — Contract  for  improving  North  Jlantua  St. 
awarded  to  AVILLIAM  HUNT  &  SON  CO.,  Akron,  at  $44,310. 
Noted    Slay    25. 

Ohio,  Kingston — (Official) — Lowest  bids  received  June  15 
for  improving  Pickawav  St.  from  west  line  of  Eastern  Ave.  to 
tracks  of  Scioto  Vallev  Traction  Co.  were  as  follows;   Heuston 

6  Henderson,  brick.  $14,432;  Brewer.  Tomlinson  &  Brewer, 
concrete  $14,751,  water-bound  macadam.  $10,403.  tar.  $12,619. 
A.  L.  Hatcher,  Village  Clk.  H.  L.  Maddox,  Newark,  Engr. 
Noted  June  8. 

Ohio.  I.,ima — Contract  for  paving  Jefferson  St.  awarded  to 
JAMESON  &  BLOSSER,  at  $18,115.  J.  I.  Heffner,  City  Clk. 
Noted  May  IS. 

Ohio.  Middletown — Contract  for  paving  Edgewood  Ave. 
and  Arlington  Ave.  from  Edgewood  to  Sotphin  St.  with  rein- 
forced-concrete  awarded  to  BIGLER  BROS.,  at  $8,000.  C.  E. 
Morrison,   City   Engr.      Noted   June   15. 

Ohio,  IViles — J.  DeJute.  Niles.  at  $8,251,  submitted  lowest 
hid  for  i)aving  2nd  St.  from  Brown  to  Ward  St.  H.  W.  Turner, 
City  Engr.     Noted  May  25  and  June  1. 

Ohio,  Toledo — Contract  for  paving  various  streets  with 
asphalt  awarded  to  BUTLER  CONSTRUCTION  CO.,  Waukesha. 
H.    McKechnie,   City   Engr. 

Ohio,  Toledo — Contract  for  9% -mi.  stone  road  in  west  end 
of  Ottawa  County  awarded  to  WEIS  BROS.  &  BURMAN,  El- 
more, at  $49,670.     J.   J.  Joyce,   Jr.,   County  Engr. 

Ohio.  AVooster — Commissioners  of  "Wayne  County  awarded 
contract  for  Overton  Rd.  to  LEE,  GRIGGS  &  ANDERSON, 
Millersburg,    at    $18,531. 

Ind..  Cannelton — Countv  aw^arded  contract  for  2-mi.  maca- 
dam road  in  Tobin  Township  to  CORNELIUS  PAULIN  CO., 
at  $10,722.  M.  C.  Conaway,  Cannelton,  County  Audr.  Noted 
May  25. 


iiiil.,  ninton  -Contract  for  pavlnK  Centenary  Hd.  with  con- 
crete awardi-.l  lo  It  I,.  KIHST.  at  $19,995,  Hickman  Hd.  with 
Kravel    to    I).   TII().\I.\S,   at    $4,445. 

Ind.,  OnwfordKvllle  (t  )|llclal)  -Contract  for  road  In  Scott 
To«MMlilp  MWMided  to  V,  II.  NOWLING,  Hockvllle;  1  In  Hrown 
TouM-Mlilp    to   W.    lUIOLANK,    Hockvllle.      Noted    May    25. 

IimI.,  <;reeii<Miii(l«'-  (Olllcbil)-  Contriicl  for  road  work  In 
Gi.erMUHlle  and  HuhhcII  Town.slilpM  awarded  to  STUHGIOON, 
l.i:().\.\ltl>  .iC-  CO.,  HilHHellville.  and  LISHY  &  MASTION,  CoatCH- 
vllle       .1.    M.    Allen,   (iri-en<ii.Htle,   County    Audr,      Noted    M.iy    11. 

Ind.,  llunllnKlon  Coiinly  awarded  contract  for  Improving 
Holnii  .s-llu/./..ird   Hd.   lo  W.  S.  GORDON,  at  $9,239. 

Ind.,      IndlnnniMtllN — Contract      for      paving      HolmcH   Ave. 
awarded     to    AMIOHICAN    CONSTHL'CTION    CO.,    at     $3.83     Jier 
lln.ft.      H.   .1.   T.   .leup.  City   lOngr.      Noted   Apr.    13. 

Ind.,  Kokiimo  Contract  for  Weldon  Alley  Rd.  awarded  to 
G.  <;AI,1.I0.\'.  Kokomo.  .it  $4.0S0;  C.  M  Hlckelts  Hd.  to  CHAP- 
FIN    ^    .\lil>I.N<iT().N.    Kokomo.    at    $9,137.      Noted    May    11. 

Ind..  MndlMon-  Contract  for  Imprtjvlng  various  streets  ot 
cllv  awarded  to  SMITH  K-  CARTER,  374  South  Illinois  St.. 
Indl.-mapolls.  at   $1.90  i)er  sci.yd. 

Ind..  I\ew  Albnny — Contract  for  grading,  paving  and  bind- 
ing 1  mi.  of  road  In  Floyd  County  awarded  to  SAMUEL  J. 
(iAlNE.S. 

Ind..  Plymouth — Contract  for  paving  3  hlocks  with  vltrlfled 
brick  awarded  to  E.  B.  HOLMAN,  Rochester.  W.  English,  City 
lOngr. 

Ind,,  Solpio — Contract  for  improving  Wilds  Hd.  In  JenningB 
County  with  crushed  stone  awarded  to  W.  E.  HEARNE,  Sclpio, 

at   $5,725. 

Ind..  South  Ilend — Contract  for  paving  Mishawaka  Ave. 
awarded   to  W.   B.   HHADY  CONSTRUCTION  CO.,   South   Bend, 

at  $146,295.     Noted  Mar,   30  and  Apr.   27. 

Ind..  Vlneenn«s — (OfUci.al) — -County  Commissioners  awarded 
cfnilract  for  grading  and  i).aving  lOwing  and  Cantwell  Hd. 
to  AUKA.NSAS  CONSTRUCTION  CO..  Mt.  Vernon,  at  $47,353 
and  $13,091,  respectively;  Simpson  Hd,  to  S.  H.  ADAMS  CON- 
STRUCTION CO.,  Princeton,  at  $23,819.     Noted  May  18. 

Ind.,  'WnrMaw — Contract  for  gravel  road  in  Etna  Town- 
ship awarded  to  THOMAS  A.  SPARKS,  at  $38,000.     Noted  May 

IS. 

Ind  ,  WarnaTV — Contract  for  paving  various  streets  of  city 
with  brick  awarded  to  WARSAW  CONTRACTING  CO.,  at  $31,- 
568;  with  asphalt  to  GRACE  CONSTRUCTION  AND  SUPPLY 
CO.,  Ft.  Wayne,  at  $45,000. 

Mich.,  Ann  Arbor — (Official) — Contract  for  repaving  Liberty 
St.  from  4th  to  5th  Ave.  and  Catherine  St.  and  Miller  Ave. 
fron  Main  to  7th  St.  with  brick  and  concrete  curb  awarded 
to  BARNES  <fe  O'NEIL,  Allegan,  at  $36,298.  Manley  Osgood, 
City   Engr.      Noted   Mar.    16   and   May   25. 

Mieh..  Ksennaba — (Official)- — Countv  awarded  contract  for 
macadamizing  19  mi.  of  road  to  DELTA  CONTRACTING  CO.. 
Escanaba.  at  $5,250  per  mi.  R.  P.  Mason,  Escanaba,  County 
Engr.     Noted  May  18. 

Mich..  Saginaw- — Contract  for  paving  State  St.  awarded  to 
CLEVELAND-TRINIDAD    PAVING    CO.       H.    H.    Eymer.    City 

Engr,     Noted  Apr.  6  and  20. 

III..  Bloomington — Contract  for  paving  Center  St.  with 
Danville  brick  awarded  to  I.  D.  LAIN,  Bloomington,  at  $37,000. 
E.    H.   Packard,    City   Engr. 

III.,  Galesburg — Contract  for  improving  7  mi.  of  Knox 
Countv  Rd.  awarded  to  CAMERON,  JOYCE  &  CO.,  Keokuk,  at 

$17,S9i. 

111..  River  Forest — (Chicago  post  office) — Contract  for  4 
blocks  of  asphaltic  concrete  paving  and  concrete  curbing 
awarded  to  STANDARD  PAVING  CO.,  29  South  La  Salle  St., 
Chicago,  at  $13,000.  R.  Williams,  118  North  La  Salle  St.,  Chi- 
cago, Engr. 

III..    Sterling — Contract    for   paving   2nd    and    6th    Ave.    and 

2d  and   3rd   St.  awarded   to  CONDUCIVE   PAVING  CO.,   Forest 
Park,    at    $107,502.      O.    E.    Hills,    City    Engr.      Noted    Mar.    23. 

HI..  Sterling — Contract  for  14,200  ft.  brick  paving  on  Lin- 
coln Highwav  in  Whitestone  County  awarded  to  KELLEY 
BROS.,  Morrison,  at  $50,961.  V.  N.  Taggett,  Morrison, 
County  Supt.  of  Highways.     Noted  Apr.  27  and  June  1. 

AVis..  Baraboo — Contract  for  grading  and  paving  Beaver 
Hill   Rd.   with  macadam   awarded   to  JOHN  BAUER,   Plain. 

AVis.,  Hilbert — Contract  for  1  mi.  of  concrete  roadway  from 
Hilbert  toward  Chilton  awarded  to  FRED  EUL,  Menasha,  at 
about  $12,000. 

A%'is.,  Milvraukee^ — ^City  awarded  contracts  for  cement  side- 
walks to  MILES  GENERAL  CONSTRUCTION  CO.,  857  8th  Ave., 
Milwaukee,  at  $21,246,  and  DEAN  CONSTRUCTION  CO.,  406 
Lafayette  Ave.,  Milwaukee,  at  $4,103.  F.  G.  Simmonds,  Comr. 
Pub.'Wks. 

AA^i.s..  Superior — Contract  for  paving  21st  and  24th  St. 
awarded  to  JOHN  DIFFOR,     E,  B.  Banks,  City  Engr. 

Wis..  A\'est  Allis — (Official) — Contract  for  grading  and  pav- 
ing with  concrete  National  Ave.  from  77th  to  Woodlawn  Ave. 
awarded  to  DEAN  CONSTRUCTION  CO.,  Milwaukee.  Noted 
Feb.   24  and  May  18. 

Iowa,  Dakota  City — (Official) — Contract  for  improving 
roads  in  Vernon,  Deland,  Avery.  Norway.  Beaver  and  Corinth 
Townships  awarded  to  JOHN  PEDERSON,  Bode.  J.  DON- 
NELLY. Gilmore.  and  W.  C.  BAILLIE.  Renwick,  H.  N.  Legreid, 
First  National  Bank,  Humboldt,  County  Engr.     Noted  June   1- 

Iowa,  Ft.  Dodge — Contract  for  paving  awarded  to  BRYANT 
ASPHALT  PAVING  CO,,  Waterloo,  at  $1.57  per  yd.  C.  H.  Rey- 
nolds, City  Engr. 

Minn.,  Bveleth — County  Commissioners  awarded  contract 
for  constructing  Sand  Lake  cutoff  road  to  JACOB  ARNTI, 
Virginia. 


June  22,  1916 


ENGINEERING     NEWS 


473 


Minn.,  MinnenpoIlN — (OflRcial) — Commissioners  of  Henne- 
pin County  awiirdetl  contract  for  pavinK  Koad  No.  31.  St.  An- 
tliony  Township,  with  concrete  to  A.  C.  DAGGETT,  Hayfield, 
at  .$20,49.').     Noted  June  1. 

Knn.,  >Vi<-liita — Contiact  for  paving  portion  of  Mead  Ave. 
and  Lawrence  St.  with  l)rick  awarded  to  HARRY  L.  MIIjES, 
1343  Lawrence  .St.,  at  $2.14  per  sq.yd.  B.  E.  Wells.  City  Engr. 
Noted  Apr.  13  an<l  27. 

IV«>li.,  Kenrnpy — Contract  for  curbing  and  guttering  24th 
St.  awarded  to  DAN  QUINTON.  E.  H.  Morey,  City  Kngr.  Noted 
Mar.  23. 

niont.,  Dillon — (Official) — Contract  for  laying  cement  walks, 
cro.ssings  and  curbs  awarded  to  LINDLEY  B.  PHILLIPS.  Dil- 
lon.    W.  E.  Chapman.  Engr.     Noted  June  1. 

Miint.,  LeniMton — C.  W.  Johnson,  at  $10,331,  submitted  low- 
est  l)i(l   for   improving   Main   St. 

Mo.,  Independence — Commissioners  of  .lackson  County 
awarded  contract  for  .Swope  Park  and  Hickman  Mills  Kd. 
to  DAVIDSON  CONSTRIU'TION  CO..  Kansas  City,  at  $24,242. 
E.  N.  Stayton.  County  Engr. 

Mo.,  JefTernon  City — Contract  for  paving  High  St.  with 
brick  awarded  to  JOSEPH  POPE,  at  $10,473.  P.  C.  Hardin. 
City  Kngr. 

Mi>.,  Kennett — Contract  awarded  to  CARMEAN  BROS.,  at 
$11,(100,   for   i)aving  Washington  Ave.      Noted   Apr.   20. 

-Mo.,  St.  JoMepli — Contract  for  paving  Marion  and  22nd 
St..  Lovers  Lane  and  Eugene  Field  Ave.  awarded  to  METRO- 
POLITAN   PAVING    CO.      C.    P.    Hoff,    City    Engr. 

Tex.,  DniInN — Contract  for  paving  Center  St.  with  rock 
asphalt  awarded  to  ROACH-MANIGAN  PAVING  CO.,  at  $24,- 
698.      H.    Moscley,    City    Engr. 

Tex.,  Snn  .\ngiiNtine — Contract  for  grading  streets  awarded 
to  T.  S.   MOORIO,  Lufkin. 

Tex.,  Slieplierd — Contract  for  about  24  mi.  sand,  clay  and 
gravel  roads  in  Road  District  No.  1  awarded  to  N.  A.  DAW- 
SON. 

Olcin.,  Norman — Contract  for  concrete  paving  awarded  to 
STRUBLE  &-  JllTCHELL,  Pauls  Valley,  at  $1.38  per  sq.yd. 
Noted    May    25. 

<>i<ia.,  Oltlnlionia — Contract  for  paving  33rd  St.  with  sheet 
asphalt  awarded  to  NATIONAL  PAVING  CO.,  19th  St.  to 
WESTERN   I'AVING  CO.     G.  V.   McClure,   City   Engr. 

Coio.,  GlenAvood  SprinK" — (Official) — County  Commission- 
ers, Olenwood  Spring.s,  awarded  contract  for  iV-  mi.  of  high- 
way to  A.  ZIESIONTSS,  Ritle.  at  about  $6,000.  P.  C.  Thurmond, 
Rifle.   Engr.     Noted  May  25. 

Ida.,  'Wallace — Contract  for  about  43.000  sq.vd.  paving 
awarded  to  OREGON  ENGINEERING  AND  CONSTRUCTION 
CO.,  at  $76,281.     Noted  Mar.   9. 

\Va.«ili.,  Everett — Contract  for  constructing  Permanent 
Highway  No.  13  awarded  to  CASCADE  CONSTRUCTION  CO.. 
Central  Bldg..  Seattle,  at  $31,477. 

W'a»li.,  Everett — Contract  for  Permanent  Highway  No.  10 
awarded  to  REINSETH   BROS.,  at   $21,546. 

AVa.sIi.,  Everett — GRAYS  HARBOR  CONSTRUCTION  CO., 
Hoquiam,  at  $9,792,  awarded  contract  for  Permanent  Highway 
No.   23. 

AVaxli.,  Kniilotns — -Contract  for  4  mi.  of  State  Road  awarded 
to  W.  A.  MURNANE,  Kennewick,  at   $17,000. 

VVaxli,,  Seattle — Contract  for  Road  ProposiWon  No.  S 
awarded  to  M.  S.  TEMPLETON,  Everett,  at  $22,269. 

Wasli.,  Seattle — Contract  for  paving  Harrison  St.  from 
Westlake  to  Fairview  Ave.  awarded  to  FERGUSON  CON- 
STRUCTION CO.,  407  White  Bldg.,  at  $14,909.  A.  H.  Dimock, 
City  Engr.     Noted  Jan.  6  and  June  8. 

Wash.,  Seattle — Henry  Brice,  209  Mutual  Life  Bldg.,  at  $18.- 
499.  awarded  contract  for  grading  and  graveling  1%  mi.  of 
Woodenville-Duvall  Highway. 

AVaHli.,  Soutli  Bend — Contract  for  constructing  Permanent 
Highway  No.  5-A  awarded  to  T.  H.  COCHRAN  &  SONS.  St. 
Johns,  Portland,  at  $20,900.  V.  B.  Nims,  County  Engr.  Noted 
May    25. 

AVash.,  Tnconia — Commissioners  of  Pierce  County  awarded 
contract  for  paving  Helmold-Bowman  Rd.  with  bitulithic  to 
WARREN     CON.STRUCTION     CO.,     Portland.     Ore.,     at     $10,217. 

Wasli.,  Vancouver — Bids  received  for  road  construction,  (a) 
River  Rd.,  (b)  Road  No.  6,  (c)  Road  No.  7  from  O.  D.  Wolfe. 
Washougal,  (a)  $7,896.  Federal  Construction  Co.,  Vancouver, 
(a)  $7,788.  (b)  $7,998,  (c)  $10,619;  H.  M.  Black,  (b)  $8,305. 
Noted  June  1. 

Ore.,  Moninoath — Contract  for  paving  3  blocks  of  Main  St. 
awarded  to  H.  V.  HOSKINS,  McMinnville,  at  $7,917.  Noted 
Feb.  3.' 

Ore.,  Myrtle  Point — Contract  for  23  blocks  of  paving 
awarded  to  W.  A.  LONGSTON  &  CO.,   Coquille. 

Ore.,  Portland — Bids  were  received  for  paving  East  32nd 
and  East  Ankey  St.  with  (a)  bitulithic,  (b)  asphaltic  concrete, 
from  Warren  Construction  Co..  Portland,  (a)  $12,039.  (b)  $11.- 
241  and  Oskar  Huber.  Portland,  (a)  $9,942.  P.  H.  Dater,  City 
Engr. 

Ore.,  RoHeburg — Warren  Construction  Co..  at  $16,015,  sub- 
mitted lowest  bid  for  paving  Edenbower  Rd. 

Calif.,  UalierMfleld — Contract  for  improving  Section  10  of 
Bakersneld-Mojave  Highway  awarded  to  ROBERT  SHEARER 
&  CO..  I'acilic  Electric  Bldg.,  Los  Angeles,  at  $27,817.  Noted 
June  1. 

Calif.,  Ilnkersfield- — Contract  for  grading  and  paving  and 
constructing  bridges  and  culverts  on  Division  fi.  Section  2.  of 
McKittriok-Maricopa  Rd.  awarded  to  COAST  CONSTRUCTION 
CO.,  353  South  Hill  St..  Los  Angeles,  at  $44,766.     Noted  June  1. 


Calif.,  Oakland — Contract  for  improving  East  16th  and  10th 
St.  awarded  to  OAKLAND  PAVING  CO.,  Oakland.  P.  P.  Brown, 
City  Engr. 

Calif.,  Oakland — Contract  for  Improving  East  12th  St. 
awarded  to  CLARK  &  HENEREY  CONSTRUCTION  CO..  Sac- 
ramento. 

Calir.,  Ontario — Contract  for  improving  Campus  Ave. 
awarded  to  HEINHAUER  &  KYLE,  Watts,  at  $26,934. 

Calif.,  ItiverNlde — Contract  for  constructing  eastern  end  of 
Allesandro  Blvd.  awarded  to  C.  L.  HYDE  CONSTRUCTION  CO., 
San  Diego,  at  $14,636. 

Calif.,  Sacrnmento — Contract  for  Improving  15th  St.  award- 
ed to  T.   E.   CLARK.      F.  C.   Miller,   City   Engr. 

Calif,,  Sacramento — Contract  for  improving  30th  St.  award- 
ed to  CLARK  &  HENEREY  CONSTRUCTION  CO.  F.  C.  Miller, 
City  Engr. 

Calif.,  San  JoMe — Contract  for  21,777  lin.ft.  of  concrete  pave- 
ment with  asphalt  surface  on  Section  1  of  .Saratoga  and  Moun- 
tain View  Highway  awarded  to  MARIN  ROCK  CO.,  San  An- 
selmo,  at  $48,018. 

Calif.,  San  Jomc — County  awarded  contract  for  17,128  lin.ft. 
of  concrete  pavement  with  asphalt  surface  and  733  lin.ft.  of 
brick  pavement  on  section  No.  2  of  Saratoga  and  Mountain 
View  Highway  to  WESTERN  MOTOR  DRAYING  CO.,  351 
Noe  St.,   San   Francisco. 

Calif.,  San  .Io.se — County  awarded  contract  for  18,610  lin.ft. 
of  concrete  pavement  with  asphalt  surface  on  Stevens  Creek 
Highway  to  CITY  TAH^ROVEMENT  CO.,  166  Geary  St.,  San 
Francisco,  at   $37,008. 

Calif.,  San  .lone — Contract  for  20.721  lin.ft.  of  concrete  pave- 
ment with  asphalt  surface  and  3,600  lin.ft.  of  brick  pavement 
on  Alum  Rock  Highway  awarded  to  SONNICKSKN  &  BRYANT, 
at    $58,326. 

Calif.,  San  liUin  OblMpo— Contract  for  paving  Higuera  St. 
awarded  to  E.  D.  COLE  CONSTRUCTION  CO.,  at  $9,662.  W.  B. 
BURCH.  City  Engr. 

Calif.,  Selma — Lowest  bid  received  for  concrete  highway 
through  Selma  was  that  of  THOMPSON  BROS.,  Fresno,  at 
$16,539.       Noted    Jan.    6    and    F'b.    10. 

N.  II.,  Moncton — Contract  for  14.200  sq.yd.  bitulithic  pave- 
ment awarded  to  WARREN  BROS.  PAVING  CO.,  Toronto,  Ont.. 
at  $51,969.     J.  Edington,  City  Engr.     Noted  Mar.  9  and  May  4. 

INDUSTRI.VL  WORKS 
Proposed  Work 

Maine,  Foxcroft — American  Woolen  Co.  plans  to  build  ad- 
dition  to   mill   at   Foxcroft. 

IV.  H.,  .ManchcMter — F.  R.  Atwood  Box  and  Wood  Manufac- 
turing Co.  plans  to  build  2-story,  50x200-ft.  factory  at  Valley 
View.      Estimated   cost,   $40,000. 

MaNN.,  BoHton — (Waltham) — Plans  being  prepared  by  Minor 
&  Kalnian,  Arch.,  43  Tremont  Ave.,  Boston,  for  1-story,  lOOx 
100-ft.  garage  for  West  End  Garage  Co.  Estimated  cost, 
$30,000. 

MaHN.,  Lynn — Press  reports  state  General  Electric  Co. 
plans   4    factory    buildings. 

MnNM,.  Xorth  ChelniKford — Lowell  Textile  Co  plans  to  build 
2-story  mill. 

Mass.,  AVhitinNvilie — Plans  being  prepared  by  E.  T.  Chapin, 
Arch.,  340  Main  St.,  Worcester,  for  1-story,  60xl20-ft.  garage 
for  B.  H.   Quinn,  30   Forest  St. 

MaHN.,  Worcenter — Plans  being  prepared  for  1-storv  garage 
by  E.  T.  Chapin,  Arch.,  340  Main  St.,  for  Bernard  Press,  1 
Granite  St. 

MaHH.,  AVorccster-^Graton  &  Knight  plans  4-story,  63x78- 
ft.  addition  to  plant  on  Franklin  St.  Cutting,  Carleton  & 
Cutting,  Chase  Bldg.,  Arch. 

Mans.,  AVorcestei — Plans  being  prepared  bv  Morrison  & 
Young,  Arch.,  297  Bridge  St.,  for  1-story,  62xll6-ft.  plant  on 
Franklin  St.  for  Worcester  Lunch  Car  Co.     Noted  June  15. 

R.  I.,  Providence — Robert  D.  Mason  Co.  plans  2-story,  75x 
80-ft.  addition  to  factory  on  Esten  Ave. 

Conn.,  Bridgeport — Remington  Arms  and  Union  Metallic 
Cartridge  Co.  plans  to  build  warehouse,  forging  storehouse, 
pickling  house,  boiler  house  and  garage  on  Boston  Ave. 
Estimated    cost,    $104,375. 

Conn.,  Hartford — Plans  being  prepared  by  William  T. 
Marchant.  Arch.,  for  3-story,  48x80-ft.  factory  on  New  Park 
Ave.  for  Skat  Manufacturing  Co. 

Conn.,  Norwnlk — M.  N.  Mayehoff  Co.  purchased  Morison 
shirt   plant  on   Merwin   St.   and   plans  to  build   addition. 

N.  v.,  BulTaio — Acme  Pattern  and  Machine  Co.,  Inc..  plans 
to  build   2-story  plant  at   1557-63  Niagara  St. 

N.  Y.,  HuiTalo — King  Sewing  Machine  Co.  plans  to  build 
addition  to  plant  at  Rano  St.  and  Lackawanna  R.R. 

N.  Y.,  ButTalO' — Plans  being  prep.ared  for  addition  to  factory 
at  755  Seneca  St.  for  Larkin  Co.     Noted  June  1. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Pure  Oil  Co. 
plans  three  1 -story  tanks,  three  2-story  warehouses,  pump 
house,  wagon  shod  and  garage  at  Gowanus  Canal  and  1st 
St.     Estimated  cost.  $36,000. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Plans  pre- 
pared b.v  E.  H.  Jones,  Arch..  132  Nassau  .St.,  for  3-storv  garage 
on  68th  St.  for  William   Bradley.      Estimated  cost.   $100,000. 

N.  Y.,  New  York — (Borough  of  Queens) — Plans  being  pre- 
pared by  Francisco  &  Jacobus,  Arch..  200  5th  Ave.,  Manhattan, 
for  4-story,  70x350-ft.  reinforced-concrete  building  at  Elm- 
hurst,  for  Norma  Co.  of  America. 

N.  J.,  Burlington — Burlington  Silk  Mills  plan  to  build  ad- 
ditions  to   factory   at   Burlington. 

N.  .1..  GiaHHlioro — Whitney  Glass  Works   plan  additions   to 

plant   on    Sewell   St. 
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IViiii  ,  lloyrrtoMii  — llov<'i'lown  lluiliil  CiiMki't  Co.  i>liinii  to 
bllllil    'l'nU>i>    uil.lllliMi   to   pliiiit. 

I'riin..  DIIUIiurK — Hctx  &  (liom  iilnnn  to  build  hoMlury 
)>Innt.     .siiiuut>l  (.iiLiHH,  In  ehiiiKi'. 

IViiii.,  I'MUvimmI  City — I'liiiiH  iircpnriMl  for  iiilillllniiM  to  i>liuit 
of    .Miilthrwa    tJiiivlly    Ciinlcf   Co.      Kmlmatpd    ciiHl,    »Z!l,00li. 

I'riiii.,  llnrrUliurK — IMiuiB  liclnd  ^rppftrfd  1>.V  M.  T.  KiiKt, 
Aii'li.,  :;Ji  MaiUrt  SI  .  fill'  b-atury  wniclioUHo  for  C'ui)ltol  City 
Junk  Co.  on  .Soiiili   uiili  .St. 


pn 


rriiii.,     Itcliroii      (l.i'liiinon    jiost     ofHrc) — I'liinn    bc-lng     liro- 
ifil    for   plant    for   |,i.|iiinon   Vnlli'V   Iron  iinil   Steel   Co.      KHtl- 
inatt'd   roMt.   t&O.OOO.      John   f.    Jtrown,   Cii-n.    Mki'. 

IViiii..  Mf.  I'liloii — Ciiinal  Itefrncloi  leu  Co.  planH  l-Htory, 
7<txsl-ri.    failoiy.      ntiiluini    JtioH..    riillndolphlii.    Arch. 

IViiii..  rbiln<lrl|ililii  Hvll  Co..  1153  North  }liineoi-k  St.,  pliiiiH 
to    bulhl    ti-Nlory    wai  I'hoiiiii*. 

IViiii.,  l'hlln<l«-l|>liln — Wllllntn  Cramp  *  KonH  .Ship  niul  Kn- 
jrln.'  IhilldlnK  Co.,  liiach  niul  Hull  St.,  plana  to  enlarKc  plant 
on   rvttxs   IslaiKl. 

IViiii.,  I'lillail.-liililn— Ci  cw-T.ivUk  Co.,  Lanil  Title  Bldf., 
plnn.M  to  liiiiKl  oil   i.ilncry  on   I'rltyM  iHland. 

IViiii..  riilliiili-lphlii  —  I'lans  lu>ln»f  prcpnrod  for  factory  at 
■  Wonniontli.  .lariiuv  ami  Wclkol  St.  tor  company  l)clnK  rt-pre- 
Bcntcd   l>y   Aiulr.H    Donald. 

Prim.,  I'hlhulrliililn — I'orria  Shoe  Co.  plans  .''i-Htory  addi- 
tion to  laitiov  al  .lanncv  and  Wolkel  St.  Albert  }i.  Orovea, 
314  Noilh  nil  St.,  .vt.  l.,ouls.  Mo.,  Arch. 
/  r«'iin..  riilliidt-liililn — I'lan.i  bcln>f  prepared  by  Charles  \V. 
Penny,  .\rcli,.  Male  Kliln..  for  •! -story  addition  to  factory  of 
National   I'riij^   Co.,    It'iTH   .'^tenlon    Ave. 

I'fiiii..  l>hllnil<-l|ililn — Plans  belnn-  prepared  by  Charles  W. 
Bolton  i»i  Son  for  6-story  factory  for  Warner  &  Co.,  Willow 
innd   .Marshall  St. 

rriiii..  IMttNliiirKh — M.  Rand  plans  to  build  bakery  and 
warehouse   on    .Manila   St.      Estimated  cost,   $25,()(lO. 

IVnii.,  I*lt)NliiirKli  —  rian.f  prepared  for  4-story  storase 
buildini4    for    llaikincister-L.lnd   Chemical   Co. 

l*('iiii.,  I'ltt.xliiirKh — Model  Coat  and  Apron  Supply  Co.  i)lana 
to  build  plant   in  llloomtlcld  District.     Kslimated  cost,   $10,000. 

IN'iiii..  l«o*«H«o«ii — S.  I.,iebovltz  &  Sons  plan  5-story  addi- 
tion to  factory  at  Pottstown. 

IViin.,  ReniliiiK — Simon  .t  Sherman  plans  to  build  abattoir 
,at   ReadinR.      Estimated    cost,    $100,000. 

Del.,  XtMv  CiiHtlo — .\mericnn  Manganese  Steel  Co.  plans  ad- 
dition   to   plant   at   Ne\v   Castle. 

Del..  AVIIniiiiKton — Plans  beinpr  prepared  by  John  J.  Ken- 
nedy. .\rch..  for  bakery  and  shop  at  4th  and  Union  St.  for 
Delhiarvia   Baking   Co. 

Md.,  Baltimore — Baltimore  Enamel  and  Novelty  Co.  plans 
to  build  factory  on  Allen  St. 

'        Md.,   Bnltiniore — -Gasoline   Corporation    plans   to   build   fac- 
torv.     Estimated  cost,  $1,250,000.     Charles  J.  Greenstreet,  New 
<'York,   N.   Y..  Pres. 

J  Kill.,  Haltiiiiore — Plans  being  prepared  by  O.  G.  Simms  for 
warehouse  at  Mulberry  and  Jasper  St.  for  Gomprecht  &  Ben- 
'esch.     Estimated  cost,   $50,000. 

Md.,  Baltimore — Plans  being  prepared  for  garage  on  Mor- 
^  ton  St.  for  Selwyn  W.  Marcus  and  Henry  S.  Horkheimer. 

'  Md.,  Baltimore — Myerborg  Light  Fixture  Co.,  210  North 
[  Calvert  St..  contemplates  building  4-story,  24xllO-ft.  factory. 
I  Estimated  cost.  $15,000. 

Md..  Baltimore — Bids  will  soon  be  received  for  1-story, 
I  40x70-ft.  addition  to  plant  at  111-13  Grant  St.  for  New  Era 
■'  Elevator  and  Machine  Co.     Noted  June  8. 

I  Md..  St.  Helena — Sanford  &  Brooks,  Commerce  and  Water 
I  St.,  Baltimore,   plans   shops  and   yards  at  St.   Helena. 

'  Va..  Roanoke — Viscose  Co.  plans  to  build  plant.  Ballinger 
1  &   Perrott,    17th   and   Arch   St.,   Philadelphia,   Penn.,    Arch. 

'  IV.  Va.,  Aekerman — (Ridgeley  Post  Office) — E.  R.  Acker- 
I  mann,  Plainfield.  N.  J.,  and  associates  in  Lawrence  Portland 
'  Cement  Co.,  contemplates  building  plant  at  Aekerman.  Esti- 
I  mated  cost,  $500,000. 

I  W.  A"a..  New  Cumberland — Yankee  Steel  Co.  of  America  has 
'  taken  over  Porcelain  plant  at  New  Cumberland  and  plans  to 
J  enlarge  and   improve   same. 

■W.  Va..  Sisterville — E.  J.  Owen  plans  to  build  pottery  plant 
'at  Sisterville.     Estimated   cost,   $75,000. 

'  N.  C,  Durham — W.  P.  Henry  Tobacco  Co.  plans  to  build 
warehouse. 

N.  C  Gastonia — Groves  Mill  plans  2-story  factory  at  Gas- 
ton ia. 

N.  C,  AVin.ston-Saleni — Plans  prepared  bv  J.  E.  Sirrine, 
'Arch.,  Greenville,  for  5-story,  135x250-ft.  factory  for  R.  J. 
'Reynolds  Co.     Noted  Apr.   13. 

S.  C,  Greenville — Blue  Ridge  Brokerage  Co.  plans  cold- 
'  storage  plant  at  Greenville. 

S.  C,  Orangeburg — Buckeye  Co.  will  build  plant  at  Orange- 
burg. 

Ga.,  Athens — J.  C.  Bloomfield  plans  to  build  cold-storage 
'warehouse.     Estimated  cost,  $12,000. 

Ga.,  Atlanta — Atlanta  Plow  Co.  granted  permit  for  ad- 
ditions  to   plant   on   Howell   Mill   Rd. 

Ga.,  Atlanta — Georgia  Railway  and  Power  Co.  plans  to 
build  car  barns.  Estimated  cost,  $18,000.  G.  W.  Brine,  Elec- 
tric and  Gas  Bldg'.,  Atlanta,  Vice-Pres.  and  Gen.  Mgr. 

Ga.,  Atlanta — T.  J.  McNamara,  formerly  superintendent  of 
Lanett  Bleachery  and  Dye  Works,  Lanett.  Ala.,  plans  to  build 
bleacherv  and  dve  plant  at  Atlanta.  Estimated  cost,  between 
■  $10,000   and    $20,000. 


4;n.,  flllleduevlllr — Plana  belnif  prepared  for  rcbulldinK 
SleviMM    loil.r.v.      \V.   C.   Stev<-nH.    Mgr. 

I''iii.,  .liiekHOMvllle— Armour  &  Co.  pbuiH  to  build  p:i<dilng 
pliint     mar     Talleyranil     Ave,     JuckHOnvllle,       II.     1!.     Mliihim, 

Kin..  .Ineknoiivlllr — Southern  StntCM  Paint  &  Manuf.-icl  iii  iiik 
Co.   plniiH  Id  build  plant.     A.  C.  .Shannon,  (Jen.  Mgr. 

Minn.,  I.niirel  l.lnniiin  ProiluctM  Co.  contemplatCH  building 
plant  al   l.anrrl.      AddreHH  T.  C.    Hannah.   l.aur.I. 

I.n.,  New  (»rleiiiiM  Menle  Hay  Co.  planw  to  enlarge  and 
Improve    plant    <in    .MontcKut    St. 

I. a..  New  Orlennx  —  .Studebaker  Corporation,  llrunh  and 
ri<|uello  St.,  Detroit,  Mich.,  plans  to  build  jjlant  at  New 
Orleans. 

'IVnn.,  Knoxvllir — Plans  being  prepared  bv  .T.  M.  Dunn  & 
Co.    for   biiindry    foj'   Star   Laundry   Co.      ICsllnialod   cost,    $11,- 


bulld 


Noted    .Mar.    23. 

Miiryviilc — Habcock   Land 


<1   Lumber  Co.   plans   to 


'IVnii. 


,'mlll. 
MemplilM — Plan.s    Iteing    pre|)ared    by   C.    O.    I'fell    tti 


-.story,  Slxl50-ft.  r<inf<)r<'cd-concrete  warcliouso  at  7th  St. 
and  CiiiyoKO  Ave.  for  Van  Vleit-Manslleld  Drug  Co.  Esti- 
mated cost,   $.'iO,000.      Noteil   May  IX. 

'reiiii..  Nortli  ChattaiiooKn — Chattanooga  Machinery  Co. 
]>IaMH  to  build   plant. 

4thl»,  iliirliorton  —  Punct urclesB  Auto  Tire  Co.,  Akron,  plans 
to    build    factory    at    liarberton. 

Ohio,  IlueyruN — American  Clay  Machinery  Co.  i)lanH  to 
build   additions   to   i)lant   on   Warren   St. 

Ohio,  C'lneinnnti — Plans  prepared  by  Harry  Hake,  Arch., 
Telephone;  Hldg.,  for  rebuibllng  transfer  station  for  American 
Express   Co.      iOstimated   cost,    $60,000. 

Oliio,  Cineiniiati — Plans  being  prepared  bv  Martin  Fisher, 
Arch.,  for  additicjn  to  factory  of  Triumph  Manufacturing  Co. 
at  Spring  Grove  Ave.  and  Sassafras  St. 

Olilu,  <'ieveinnd — Plans  being  i)rei)ared  for  1-story,  lOOx 
125-ft.  addition  to  ])lant  on  Aetna  ltd.  for  American  Steel 
and  Wire  Co.     Estimated  cost,   $12,000. 

Olilo.  Cieveland — Country  Club  plans  to  build  garage. 
Estimated    cost,    $12,000.       F.    Baird.    505    Bangor    Bldg.,    Arch. 

Ohio,  Cieveiand — Damascus  Manufacturing  Co.,  3447  East 
52nd  St.,  i)Ians  4 -story  factory  at  Cassius  Ave.  and  East  93rd 
St.      Estimate<l    cost,    $75,000. 

Ohio,  Cieveland — Federal  Foundry  Supply "Co.~2639"East 
79th  St.,  plans  to  build  2-story  addition  to  plant.  Estimated 
cost,  $25,000.  Osborne  Engineering  Co.,  B.  &  L.  E.  Bldg., 
Arch. 

Ohio,  Cieveland — Acme  Woolen  Mills  "Co.7  1294~West~70th 
.St.,  plans  to  build   factory  on  West   70th  St. 

Ohio,  Cleveland — Sanitary  Tinning  Co.  plans  to  build  fac- 
tory on  East  93d  St.  near  Way  Ave.  Estimated  cost,  $50,000. 
A.  J.  Miller,  Pres. 

Ohio,  Dayton — Manufacturers  Reduction  Co.  plans  addi- 
tions   to    plant    on    1st    St. 

Ohio,  Defiance — Plans  being  prepared  for  addition  to  plant 
of  Defiance  Screw   Machine  Products  Co. 

Ohio,  Findlay — Renick  &  Rice  granted  permit  for  garage 
at  124  East  Main  Cross  St.     Estimated  cost,  $11,000. 

Ohio,  Hubbard — Andrew  &  Hitchcock  Iron  Co.  plans  to  im- 
prove plant  at  Hubbard.  Estimated  cost,  $100,000.  J.  A. 
Campbell,    Pres. 

Oliio,  Marietta — Marietta  Chair  Co.  plans  to  build  ware- 
house   on    Front    St. 

Ohio,  New  I>hiladelphia — Spicer  Manufacturing  Co.  plans  to 
rebuild  1-story,   50xl60-ft.   factory.      R.   T.  Horning,   Mgr. 

Ohio,  Sandusky — Bids  will  soon  be  received  for  1-story  ad- 
dition to  factory  of  American  Crayon  Co. 

Ohio,  Springfield — J.  A.  Kirchwehm  plans  addition  to  Per- 
fection Laundry  at  Main  and   Race  St. 

Ohio,  Warren — Plans  prepared  by  R.  J.  Keich,  Arch.,  for 
3-story    factory    for    Packard    Electric    Co. 

Ohio.  Vonngstown — Fitzsimmons  Co.  plans  l-story.  40x120- 
ft.    warehouse   on   Wilson   Ave 

Ohio.  Xenia — Plans  prepared  for  machine  shop  and  round- 
house for  Cincinnati  Division  of  Pennsylvania  R.R.  A.  C. 
Shand.    Philadelphia,    Penn.,    Ch.    Engr. 

Ind..  Anderson — Plans  prepared  for  bakery  on  Meridian  St. 
for  Mclntyre  &  Hilbert. 

Ind.,  Ft.  Wayne — Standard  Oil  Co.  plans  3-story  ware- 
house and  office  building.     Estimated  cost,  $70,000. 

Ind..  Ft.  Wayne — Wayne  Oil  Tank  and  Pump  Co.  plans  ad- 
dition to  factory  at  Ft.  Wayne. 

Ind..  Indiana  Harbor — Mark  Manufacturing  Co.  plans  to 
build   plant.      Estimated   cost,   $5,000,000.     Clayton   Mark,   Pres. 

Ind.,  Indianapolis — Armour  Packing  Co.  granted  permit  for 
remodeling  plant  at  Ray  and  Cody  Ave.  Estimated  cost,  $20,- 
000. 

Ind..    Indianapolis — Wadley    Co.    plans    3-story    factory    on 

West  North   St. 

Ind.,  Indianapolis —  (Brightwood) — Plans  prepared  for 
1-storv  addition  to  factory  of  Oaks  Co.,  Roosevelt  Ave.  and 
Wheeler  St.     Estimated  cost,  $22,000. 

Ind.,  La  Fayette — Studebaker  Corporation,  Brush  and  Pi- 
quette  St.,  Detroit,   Mich.,  plans  to  build  plant  at  La  Fayette. 

Ind.,  Muncie — Studebaker  Corporation,  Brush  and  Piquette 

St.,  Detroit,  Mich.,  plans  to  build  plant  at  Muncie. 

Ind.,  South  Bend  —  Studebaker  Corporation,  Brush  and 
Piquette  St.,  Detroit,  Mich.,  plans  to  build  plant  at  South 
Bend. 

Mieh.,  Ann  Arbor — Motor  Products  Corporation,  recently 
incorporated,  762  Woodward  Ave.,  Detroit,  plans  to  build  plant 
at  Ann  Arbor. 
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Mich.,  liny  City — Worlds  Star  KnittinK  Co.  plans  to  en- 
large plant  at  Water,   and  and  Saginaw  St. 

Mirli.,  I>«-troit — Grant  Iron  and  Metal  Co.  plans  to  build 
plant  on  Holbrook  Ave. 

Mifli.,  Ilftr»it — Motor  Products  Corporation,  762  Woodward 
Ave.,  phui.s  to  build  plant. 

Mich.,  Detroit — Solvay  Process  Co.  granted  permit  for  ad- 
dition to  plant  on  West  Jefferson  St.  Estimated  cost,  $36,000. 
Noted    I<\-b.    10. 

Mifli.,  KNMexville — Alter  Motor  Car  Co.  plans  to  build  plant. 
F.  M.   Woodward,  Gen.  Sales  Mgr. 

Mich.,  Flint — Trojan  Laundry  Co.  will  build  laundry  at 
Flint. 

Mich.,  Cirnnil  KnptilN — Valley  City  Chair  Co.  will  rebuild 
plant   recently   destroyed   by   fire   with  a  loss  of   $150,000. 

!>lich.,  JnvkNon  Junction — (Jacltson  post  ollice) — Michigan 
Central  U.K.  plans  additions  to  shops  at  Jacicson  Junction. 
Estimated  cost,  $250,000.  G.  H.  Webb,  Passenger  Terminal 
Station,   Detroit,  Ch.   Engr. 

Mioh.,  Kiilamaxoo — Acme  Universal  Joint  Co.  plans  to  build 
plant  at  Kalamazoo. 

III.,  ChieuKO — Western  Iron  Co.,  1208  Borland  BldK., 
Kranted  pcimit  for  1-story  garage  at  4906  North  Clark  St. 
Estimated   cost,   $10,000.      N.   Buck,   Arch. 

111.,  CliloiiK'o — Oliver  M.  Burton  Co.,  2024  South  llacine  Ave., 
plans  to  build   factory. 

III.,  C'hicaKo — Dixie  Cotton  Felt  Mattress  Co.,  2024  South 
Racine  Ave.,  plans  to  build  warehouse  and  factory. 

III.,  C'hionKO — Joseph  M.  Fitzgerald,  Daniel  J.  Cahill  and 
Franl<  M.  Flynn  have  purchased  site  on  Emerald  Ave.,  and 
plan  to  build  garage. 

III.,  CliiciiK'n — H.  R.  Gibbons  granted  permit  for  1 -story 
factory  at  1210-14  West  Lake-St.  Estimated  cost,  $20,000. 
F.    M.   Barton,   Arch. 

III.,  ChioaKo — Great  Western  Smelting  and  Refining  Co. 
granted  permit  for  1 -story  foundry  and  office  building  at 
600-28    41st    St.      Estimated    cost,    $50,000. 

III.,  Ka.>it  St.  LiOuIh — Plans  being  prepared  for  additions  to 
plant  of  American  Carbon  and  Battery  Co.  on  Rock  Rd. 

III.,  Kast  St.  I.oiiis — Malleable  Iron  Works  granted  permit 
for  addition  to  plant  at  15th  St.  and  Brady  Ave.  Estimated 
cost.   $16,000. 

>Vis.,  Unrlinerton — Hugh  Agner  plans  2-story,  60xl50-ft. 
garage  on  Geneva  St. 

Wi.s.,  Fond  du  Lac — Northern  Casket  Co.  plans  addition  to 
plant.      William    Mauthe.    Pres. 

\Vi.s.,  Green  Hay — Plans  being  prepared  by  Washington  & 
Knehans,  Arch..  Chicago,  111.,  for  packing  plant  for  Green 
Bay  Stockyards  and  Packing  Co.  Estimated  cost,  $150,000. 
Noted  Jan.  27. 

WiH.,  La  Crosse — Plans  prepared  for  3-story  factory  and 
warehouse  at  Front  and  Pearl  St.  for  M.  Kratchwil  Candy  Co. 
and  C.  N.   Hawley.     Estimated   cost,   $25,000. 

>Vis.,  lindysmitli — Fountaine-Campbell  Lumber  Co.,  Donald, 
plans  to  build  plant  at  Ladysmith. 

Wis..  Milwaukee — Plans  prepared  for  laundiv  for  North- 
western Laundry  Co.     William  ^ViIdt,   1096   Richards  St.,  Secy. 

^VIs.,  Milwaukee — Plans  being  prepared  bv  Pernekes  & 
Cramer,  Arch..  Pabst  Bldg.,  for  2-story,  70xl50-ft.  printing 
f>lant  on  5th  St.  near  State  St.  for  H.  G.  Raxall.  Estimated 
cost.    $30,000. 

>Vis.,  Klilnelnnder — Rhinelander  Paper  Co.  plans  to  enlarge 
plant. 

Wis.,  Slieboycan — Haysen  Manufacturing  Co..  13th  St.  and 
St.  Clair  Ave.,  plans  to  build  plant. 

>V"ls.,  Wausau — Overland-Wisconsin  Co.,  Milwaukee,  plans 
to  build  distributing  and  service  station  at  Mclndoe  and  1st 
St.     Estimated  cost,  $40,000. 

M'ls.,  Waukesha — Bids  will  soon  be  received  for  4-story, 
40xl40-ft.  factoiv  for  AVaukesha  Pure  Food  Co.  Estimated 
cost,  $50,000.  Schuchardt  &  Judell,  42S  Jefferson  St.,  Milwau- 
kee, Arch.     Noted   Apr.   13  and   20. 

Iowa.  Sioux  City — Consumers  Twine  and  Machinery  Co. 
contemplates  building  warehouse  and  improving  plant.  Esti- 
mated cost,   $50,000. 

Minn.,  St.  Paul — H.  Koppers  Co.,  Pittsburgh,  Penn.,  plans 
to  build  plant  at  St.   Paul.     Estimated   cost,    $2,000,000. 

Minn.,  St.  Paul — St.  Paul  Union  Stocks  Yards  Co.  plans 
expenditure    of    $300,000    for    improvements. 

Minn.,  St.  Paul — Smith  Novelty  and  Toy  Manufacturing  Co., 
recently  incorporated,  plans  to  build  factory  in  Midway  Dis- 
trict. 

Minn.,  St.  Paul — Studebaker  Corporation.  Brush  and  Pi- 
quette    St.,    Detroit,    Mich.,    plans    to    build    plant    at    St.    Paul. 

Kan.,  Atehi.son — Harwi  Wholesale  Hardware  Co.  contem- 
plates l)Uil(ling  warehouse.  Estimated  cost,  $25,000.  Frank 
Harwi.    I'res. 

Kan.,  Kansas  City — Proctor  &  Gamble  Soap  Co.  plans  3- 
storv,  fi5x250-ft.  addition  to  plant  at  18th  and  Kansas  Ave. 
Estimated    cost,    $17,000. 

Kan.,  Soldier — Press  reports  state  Farmers  Union  will  re- 
build elevator  recently  destroyed  by  fire.  Estimated  cost, 
$15,000. 

Neb.,  Grand  Island — Plans  prepared  for  66xl20-ft.  addition 
to  plant  of  Fairmount  Creamery  Co.     Estimated  cost,   $15,000. 

Neb.,  Kearney — Press  reports  state  Pierce  Bros,  contem- 
plates building  reinforced-concrete  warehouse  at  1st  Ave.  and 
Railroad  St.     Estimated  cost,  $20,000. 

Neb.,  Omaha — Bids  will  soon  be  received  for  7-story.  lOOx 
200-ft.  ice  and  cold-storage  plant  at  27th  and  I  St.  for  Armour 
&  Co.,  South  Omaha.  Estimated  cost,  $100,000.  R.  L.  Howe, 
Gen.  Mgr. 

Mo.,  Kansas  City — Proctor  &  Gamble  Soap  Co.  granted  per- 
mit for  addition   to  plant.     Estimated  cost,  $17,000. 


Mo.,  Owensville — Missouri  Meerschaum  Pipe  Co.  plans  ad- 
dition to  i)lant.     Estimated  cost,  $10,000. 

Ark.,  Newport — Farmers  Union  plans  to  build  cotton  gin. 
Estimated  cost,  $12,000.     James  N.  Moon,  Mgr. 

Tex.,  Ileaumont — Preliminary  plans  Vieing  prepared  for 
plant  for  Texas  Steel  Co.  Estimated  cost,  $1,000,000.  Noted 
Jan.  27. 

Tex.,  Ulackwell — Blackwell  Times  plans  to  build  plant. 
Address  C.   H.   Bolin,    Blackwell. 

Tex.,  Coleman — Coleman  Mill  and  Elevator  Co.  plans  to 
rebuilt  plant  recently  destroyed  by  fire  with  a  loss  of  $40,000. 

Tex.,  Dallas — Texas  Iron  and  Metal  Co.  plans  to  build 
foundry' at  Dallas.      Estimated  cost,   $15,000. 

Tex.,  P't.  Worth — W.  C.  Durant  plans  to  build  assembling 
plant   at    Ft.   Worth.      Estimated   cost,    $690,000. 

Tex.,  Iredell — Iredell  Elevator  Co.  will  build  grain  elevator 
at  Iredell. 

Tex.,  Irene — Farmers  and  Merchants  Gin  Co.  plans  to  re- 
build  cotton   gin.      George   G.   White,   Pres. 

Okla.,  Kuid — Press  reports  state  Gallion  Iron  Works  plan 
to   build   50xl50-ft.    wareiiouse.      C.   L.    Boyd,   Mgr. 

N.  M.,  Portales — Roosevelt  County  Creamery  will  rebuild 
plant  recently   destroyed   by   fire. 

Utah,  Price — Press  reports  state  Utah-Idaho  Sugar  Co. 
plans  beet  sugar  factory  at  Price. 

^^'ash.,  Wenntchee — Wenatchee-Northern  Warehouse  and 
Marketing  Co.  plans  to  reconstruct  warehouses. 

Ore.,  Astoria — Altoona  Packing  Co.  plans  to  build  cold- 
storage   plant  at  Astoria. 

Ore.,  Portland — M.  G.  Thorsen  plans  to  build  2-story  gar- 
age at  Washington  and  Lownsdale  St.  Estimated  cost,  $25,- 
000. 

Ore.,  AVarrenton — Warrenton  Clay  Co.  plans  to  build  plant. 
George   \V.  Warren,   Pres. 

Calif..  Berkeley — Plans  prepared  by  W.  H.  Ratcliff,  Jr., 
Arch.,  First  National  Bank  Bldg.,  for  municipal  shop.  Esti- 
mated   cost,    $10,000. 

Calif.,  Fullerton — Benchley  Fruit  Co.  plans  to  rebuild  plant 
recently  destioyed  by  fire  with  a  loss  of  $35,000.  William 
Benchley,    Mgr. 

Calif.,  San  Francisco — Jean  Allen  granted  permit  for 
2-story  factory  on   Folsom  St.     Estimated  cost.   $31,000. 

Calif.,  San  Francisco — Zellerbach  Co.  plans  6-story  factory 
and  warehouse  at  Francisco  and  Montgomery  St. 

Calif.,  Santa  Monica — J.  P.  Gardner,  222  California  Ave., 
plans  garage  and  machine  shop  on  Ocean  Ave.  Estimated 
cost,    $10,000. 

Calif.,  V>rnon — (Watts  post  office) — R.  W.  Pridham  Co.,  112 
North  Center  St.,  Los  Angeles,  purchased  site  on  Pacific  Blvd., 
Vernon,  and  plans  to  build  plant.     Estimated  cost,  $100,000. 

Ont.,  Brantford — Royal  Paper  Box  Co.  plans  factory.  Esti- 
mated  cost,    $12,000. 

Ont.,  Chatham — (Official) — Bids  will  be  received  about  June 
25  by  Adams  &  Adams.  Arch.,  Chatham,  for  addition  to  plant 
of  American  Pad  and  Textile  Co.,  Queen  St.  Estimated  cost, 
$25,000.     H.   S.   Thomas,   Mgr.      Noted   June   1   and   8. 

Ont.,  Lindsay — Grand  Trunk  Ry.  plans  to  build  roundhouse, 
machine  shops,  etc..  at  Lindsay.  Estimated  cost,  $20,000.  J. 
D.  McMillan,   Belleville,  Acting  Supt. 

Ont.,  Toronto — Harris  Abattoir  Co.,  Ltd.,  Union  Stocks 
Yards,   plans  addition   to   plant.      Estimated   cost,   $50,000. 

Ont.,  AValkerville — Motor  Products  Corporation,  recently 
incorporated.  763  Woodward  Ave.,  Detroit,  Mich.,  plans  to 
build  plant  at  Walkerville. 

B.  C,  Ladner — Canadian  Products.  Ltd.,  plans  to  build 
plant  at  Ladner.      Estimated  cost,   $30,000. 

Bids  In  and  Contracts  Awarded 
Mass.,  Boston — (Official) — Contract  for  3  service  and  scales 
buildings  for  Albert  Geiger,  Jr.,  87  Milk  St.,  awarded  to  WIL- 
LIAM  F.    KEARNS   CO.,   Cambridgeport.     Noted   May    18    and 
June   1. 

Mass.,  Fall  River — Contract  for  3-storv  dye  house  for 
American  Thread  Co.  awarded  to  ABERTHAW  CONSTRUC- 
TION CO.,  27  School  St.,  Boston.  Estimated  cost,  $30,000. 
Noted  May  4. 

Mass.,  Holbrook — Baird  &  McGuire,  23  Allerton  St..  Rox- 
bury,  awarded  contract  for  1-story  factory  to  FORBES  L. 
McKENZIE,  7  Water  St.,  Boston.  Estimated  cost,  $15,000. 
Noted  Mar.   16. 

Mass.,  Holyoke — Contract  for  3  buildings  on  Main  St.  for 
Elmwood  Dyeing  and  Cleaning  Co.  awarded  to  J.  H.  POWLES 
&  SON.     Estimated   cost,   $50,000.     Noted   Mar.   30  and   May   11. 

Mass.,  Lee — Smith  Paper  Co.  awarded  contract  for  addi- 
tions to  Eagle  and  Valley  mills  to  LYNCH  BRO.S..  Holyoke. 

Mass.,  Lowell — Burgess,  Lang  &  Co.  will  build  10-story, 
50x300-ft.  factory  and  storage  building  r>n  Middlesex  St.  by 
day   labor.      Estimated   cost,    $300,000.      Noied    May   18. 

Mas»,  North  Oxford — (Official) — Contract  for  2-storv  ad- 
dition to  factory  of  Edwin  Bartlett  awarded  to  E.  GULBERG 
&   SON,   Rosemont   Rd.,    Worcester.      Noted   June   8. 

Mas.s.,  Shirley — Contract  for  3-story,  113x212-ft.  addition 
to  factory  of  Sampson  Cordage  Works  awarded  to  FISKE- 
CARTE  CONSTRUCTION   CO.,   11   Foster  St. 

MasH.,  Somervllle — Contract  for  factory  for  Vacuum  Fumi- 
gating Co.  awarded  to  E.  W.  PITMAN  CO.,  Lawrence. 

Mass.,  Sprinefleld — Contract  for  carhouse  and  shops  on 
Hooker  St.  for  Springfield  St.  Ry.  awarded  to  EDWARD  J. 
PINNEY.     Noted  Nov.   25. 

Mass.,  AVorcester — Rickford  &  Sweet,  60  King  St..  awarded 
contract  for  5-storv  addition  to  factory  on  Chandler  St.  ti> 
EDWARD    D.    WARD,    82    Foster    St.      Estimated    cost.    $25  OOn. 
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^liiHii.,  >\tirffHifr  -Ciinlntcl  for  niiiHonry  for  l-Htory,  dOx 
11(1  rt.  Kitiituu  for  A.  ItiM  Udwltni.  h  Chiipln  St.,  iiwiu'iloil  to 
CHAltl-i:.S  Fltll'JIllOIUl.  VVorcKNtur.  ICntliiiuloil  co«t.  111.000. 
NoIimI    Apr.    «. 

II.  I..  I'rt>vl<lt>iir«> — 'Iivlcinatlonul  llriilil  t'n  iiwiuiIimI  con- 
tnul  for  ;.-><toi-.\,  7(ixliio-ft.  mill  to  <>.  1 1,  IMHtlNdTON  Co.. 
<I2[i   IiiiliiHtilul  'I'ruHt    IthlK.      lOHtlnwiliMl  coMt.   |ltii,iMio. 

Conn.,  llrl«lKf|M>r« — ('oiilriiot  for  L'-Mlorv.  ll(lxmo-ft.  fiu-tory 
for    W     ('.    lirviuil    iiwiii.l.cl    to    .MIKIiTIIA  \V    ('( )N.STHI'l"ri(>N 

CO..  ::v  s<  iioi.i  .st,.   iioHtoii.  m.\»h.     lOHiimut.-.i  comi,  $2ri.oon. 

rnnn.,  llrlNtuI  \Viillari>  llnincM  <'o.  iiwiird.xl  CMinlrncI  for 
nilillllon  lo  phinl  lo  T<HmiN(iTi)N  IM'IMH.Nd  CO..  1;p7  VViitrr 
.St..    Ten  1  omloii. 

«  onn..  Corfulvlllr-t^ontriut  fiM-  inl.llllon  to  Jiliint  of  Wiil- 
liiir  liiiiii.M  Co  u\vur.l.-.|  to  TOHIlINlJTON  HUILDINtl  CO.. 
1!I7    Wiilrr   St..   TorrlnKloM. 

Conn..  Ilnrtfortl-  I'lilllirlok-Hooth  Koundrv  Co.,  2fl  Stiito  St.. 
nwiirili'il  I'ontract  for  foiuulry  on  Honu'Btoad  Ave.  to  UUIlKltT 
P(M{TK01'.S,    13    Kor.-.Mt    St. 

Conn.,  \orwli-h  Contract  for  4-Htorv  addition  to  factory 
of  Wlni-hcstor  Woolen  Co.  awarded  to  K.  J.  CliO.SS  Ai  CO.,  Xli 
KoKtcr  St..  Worccdlcr,  Rlaas.  Kstlinatod  cost.  $75,000.  Noted 
Jinit<   S. 

Conn.,  'W'ntcrlinrv — Contriict  for  6-storv,  70x.'iB2-ft.  addition 
to  faclorv  «f  .s,-o\ Hie  Manufac'tiirlnK  Co.  awarded  to  TUUNIOR 
CO.N'.STKrc-rioN   CO..    11    Itroadway,   New    York,   N.    Y. 

«'onn.,  >\  llllniiin«lc — C\intract  for  5-Htory,  7Ox30O-ft.  addi- 
tion to  plant  at  Wlllln^ttit Ic  of  American  Thread  Co..  5S  Main 
St..  Ilolyoke.  Ma.xH..  awarded  to  DoYKK  &  MURPHY.  66  Broad- 
way.  .Norwlih.      ICstlmate.l   co.st,    $150,000. 

N.  v..  llulTiilii — Contract  for  1-storv.  I00xr>2.5-ft.  factory  for 
Contact  Process  Co.  awardc<l  to  .Ti^HN  W.  COWPEU  CO., 
PIdoUty    IUiIk.      Kstlmated    cost.    $13.''., 000. 

N.  Y..  Knl«M»nor  —  Contract  ff)r  additions  to  Chautauqua 
Worsted  Mill.s.  I.isler  Ave.  and  Erie  U.H..  awarded  to  JAMKS- 
TOWN  CON-.STUrCTION  CO.,  Jamestown,  N.  Y.  Estimated 
cost.    $50,000. 

N.  Y.,  JohnHOn — Contract  for  5-storv.  fi0x200-ft.  factory  for 
Endlcott.  .Tohnson  .t  Co.  awarded  to  PNITED  FTUIOI'ROOF- 
ING  CO.,  ,s  West  -lOth  St..  New  York.  Estimated  cost.  $100,000. 
Noted  Sept.  30. 

IV,  \.,  \ew  Y'ork — (Rorougrh  of  Rrooklyn) — (Official) — Con- 
tract for  l-story,  r>0xl2r>-ft.  reinforced-concrete  factory  with 
25x5l-ft.  1,  for  l>oehler  Dle-CastlnK  Co.  at  Court  and  Hunting- 
ton St.  awarded  to  TURNER  CONSTRUCTION  CO.,  11  Broad- 
way,  Manhattan. 

N.  \.,  Xew  Y'ork — (Boroufrh  of  Queens) — Contract  for 
4-story.  100x230-ft.  reinforced-concrete  factory  at  Anabel  Ave. 
and  Creek  St.,  Lonpr  Island  Citv.  for  Deprnon  Realty  and 
Terminal  Co..  30  East  42d  St..  Manhattan,  awarded  to  FARI- 
B.AULT  RITTI^DINC,  CORPORATION.  52  Vanderbilt  .\vo..  Man- 
hattan.    Estimated  cost,   $125,000.     Noted  Apr.  27  and  May  25. 

IV.  Y".,  Onwoko — Contract  for  2-story  mill  for  Haynes  Knit- 
tinjr  Co.  at  West  2nd  and  Schuvler  St.  awarded  to  S.  E. 
FOURMTER,  Oswego.     Estimated  cost,  $50,000.     Noted  Feb.  10. 

N.  Y'.,  KoeheNter — Contract  for  addition  to  plant  of  Stccher 
Lithoprraph  Co..  274  North  Goodman  .St..  awarded  to  J. 
LUTHER  .<t  SONS  CO..  Rochester.  Estimated  cost.  $20,000. 
Noted  June  15. 

N.  Y'..  Roehenter — Contract  for  1-  and  2-story,  202x223-ft. 
factorv  for  Rochester  Folding-  Box  Co.,  10  Commercial  St.. 
awarded  to  JOHN  B.  PTKE.  1  Circle  St.     Noted  Mar.  9  and  23. 

X.  Y'.,  I'tiea — Bossert  Co.  awarded  contract  for  2-story,  62x 
102-ft.  factorv  to  GRIFFITH  &  PIERCE.  Estimated  cost, 
$25,000. 

N.  J.,  Ilnyonne — (Official) — Contract  for  factorv  for  Vacuum 
Oil  Co.  awarded  to  TURNER  CONSTRUCTION  CO.,  11  Broad- 
■way.  New  Y'ork.  N.  Y. 

N.  J.,  Cnmden — Contract  for  1-story  addition  to  plant  oi 
B.  F.  Boyer  &  Co.,  State  St.  and  River  Ave.,  awarded  to  LOOS 
&  DOTHARD. 

Penn.,  Kine-oton — Adder  Machine  Co.  awarded  contract  for 
2-storv,  Slxll5-ft.  machine  shop  to  JOHN  CURTIS  &  CO., 
Wilkes-Barre.     Estimated  cost,  $35,000.     Noted  May  4. 

Penn.,  Philadelphia — Contract  for  4  buildings  at  Eddy- 
stone  plant  of  Baldwin  Locomotive  Works.  Broad  and  Spring 
St.,  awarded  to  J.  RICHARD  JACKSON,  Perry  Bldg.,  Phila- 
delphia. 

Penn.,  Philadelphia — Contract  for  1 -story  factory  at  Tucker 
and  Bermuda  St.  ftjr  Barrett  Co.  awarded  to  A.  L.  CARHART, 
Hale  Bldg.     Estimated  cost,  $15,000. 

Penn.,  Philadelphia — Contract  for  warehouse  at  2406  Hope 
St.  for  Derbyshire  Bros.,  2418  North  Front  St..  awarded  to 
ISAAC  T.  SHOEMAKER,  Juniper  and  Walnut  St.  Noted 
May  11. 

Penn.,  Philadelphia — Contract  for  3-story  warehouse  at 
Front  and  Dauphin  St.  for  William  R.  Dougherty.  160S  San- 
som  St..  awarded  to  A.  A.  FRANKEL,  Front  and  Dauphin  St. 
Estimated  cost,  $36,000. 

Penn.,  Philadelphia — Contract  for  10-story  service  build- 
ing at  Broad  and  Cherry  St.  for  Gomery-Schwartz  Motor 
Car  Co.,  Broad  and  Cherry  St.,  awarded  to  CRAMP  &  CO., 
Denckla  Bldg.,   Philadelphia.     Noted  Apr.   27. 

Penn.,  Philadelphia — Contract  for  2-storv  factory  at  Brown 
and  Broad  St.  for  George  Miller  awarded  to  WARREN. 
MOORE  &  CO.      Estimated   cost,    $50,000.     Noted   Mar.    30. 

Penn.,  Philadelphia — Contract  for  1-story  addition  to  plant 
of  Philadelphia  Textile  Machinery  Co..  Hancock  and  Somerset 
St..  awarded  to  HENNEBIQUE  CONSTRUCTION  CO. 

Penn.,  Philadelphia — Sweeten  Automobile  Co.  awarded  con- 
tract to  ALBERTSON  F.  KNIPE  for  addition  to  service  sta- 
tion at  3430  Chestnut  St. 

Penn.,  Philadelphia — Pennsylvania  S.  P.  C.  A.  awarded 
contract  for  2-  and  3-storv  garage,  stable  and  office  building 
to  RICHARD  C.  BALLINGER  &  CO.,  Philadelphia.  Estimated 
cost.   $60,000. 


I'enn..  Woitlrlch— Coiit  rael  for  4-Hlorv,  «lxl00-ft.  fiictory 
for  .l..hM  Klih  .V  llroM.  iiwiir.led  lo  IIIIGIIKS  H  KOlILKUon 
CO..    Coinnionweiillh    HIiIk  .    I 'lillMdelphlii,      Noted    Apr.    20. 

Md.,  llnl«lnior<> — Contract  for  2-  ami  3-Htorv.  lOOxlBfl-ft. 
KMrat;e  for  All. Ion  Hotel  awarded  to  COWAN  BUILDING  CO., 
Iiii;   MiulJHon   Avo. 

Md.,  Ilaltlmorv — Contract  for  jilant  for  Mohh  Steel  Co., 
Loney'H  Laiio  and  Ponnnylvanla  II. R.  awardod  to  IMIICH  CON- 
.STKCCTION  CO.,  22r.  St.  Paul  St.,  ISaltlnioro.  KBtlmatod  cOHt, 
$1011,000. 

W.  Vn..  ItlnrtlniilMirK — Contract  for  fa<'lory  for  Municipal 
Shale  Brick  loi.l  Blo.'k  Co.  awarded  to  M.  .1.  BEACH.  2307 
lleekH     l,:ini'.      BMltlriiore.     Mil. 

AIn.,  Dffatur  Contract  for  cotton  warehouHO  and  com- 
I)resH  for  Gulf  CompreHH  Co.  awardod  to  H.  M.  NELSON.  T.  M. 
jo«>eH,    Pros.      Noted    M;iy    11. 

Ky.,  I.oulHvlllf — Contract  for  plant  for  IaiuIhvIIIo  Cooper- 
age Co..  l!ith  St.  and  l!roadw:iy.  awarded  to  LOUIS  KELLER 
&  SONS.      lOHtlmiited   cost,   $150,000.      Noted   ,lune   8. 

Ohio,  lliioyniM — Contract  for  G0xl50-ft.  pattern  Htorage 
building  for  Ohio  Foundries  Co.  awarded  to  GEORGE  B. 
HICK.S. 

Ohio,  <'nntnn — American  Sheet  and  Tin  Plate  Co.  awarded 
contr.icl  for  3-Hlory  factory  to  CUTHBERT  BRO.S.  CO.,  Bes- 
Hcmor    Bldg..    Pittsburgh,    Penn. 

Ohio,  Cnnton — B<>rger  Manufacturing  Co.  awarded  contract 
for  nddllion  to  plant  to  GEORGE  H.  WHIKEY  &  SON.  Es- 
timated cost,  $150,00.     Noted  Apr.  13  and  June  H. 

Ohio,  <'leveliind — Pries  &  Schuole  Co.  awarded  contract  to 
C.  AV.  GRIFFIN  CO.  for  2-story  addition  to  plant  at  Lorain 
and   West  25th  St. 

Ohio,  Clevt'lnnil — Contract  for  l-story  addition  to  factory 
of  G,  C.  Kuhlman  Car  Co.,  East  140th  St.,  awarded  to  BLAW 
STEEL    CONSTRUCTION    CO.,    Pittsburgh.    Penn. 

Ohio,  Cleveland — Contract  for  3  buildings  at  Euclid  Ave. 
and  East  Gist  St.  for  I.edefer  Fuinitun-  Co.,  Rose  Bldg., 
awarded  to  CROWELL-LUNDOPF-LITTLl':  CO.,  1951  East 
57th  St.     ISstimated   cost,   $150,000.     Noted  June   15. 

Ohio,  Cleveland — Stone  Bros,  awarded  <(intract  for  4-story 
warehouse  at  1059  West  11th  St.  to  BOLDT  &  LOWE  CO., 
Swetland  Bldg.,  Cleveland.  Estimated  cost,  $160,000.  Noted 
June  8. 

Ohio,  Sfhrln>; — Sebring  Pottery  Co.  awarded  contract  for 
2-story,  50xl50-ft.  addition  to  plant  to  WILLIAM  MELLOR. 
Noted  Nov.  18  and  Feb.   17. 

Ohio,  Toledo — S.  Davis,  1936  Canton  St..  awarded  contract 
for  warehouse  on  Elm  St.  to  TOI^EDO  ENGINEERING  CO., 
2014  Second  National  Bank  Bldg.     Noted  June   15. 

Ohio,  Kanesville — Contract  for  2-story,  40x48-ft.  addition 
to  plant  of  Dockery  Brass  and  Iron  Ca.  awarded  to  W.  J. 
HECK. 

Ind.,  IndianapolLs — Low  bids  received  by  Board  of  Public 
Works  for  erecting  street  cleaning  equipment  building  as 
follows:  Shiel-Chapin  Construction  Co.,  220  North  Illinois 
St.,  $24,310;  Lynn  B.  Millikan,  $24,937;  Chiron  C.  Pierson, 
$27,370. 

Mich.,  Detroit — Contract  for  l-story  factory  at  1320  East 
Jefferson  St.  for  Detroit  Stove  Works  awarded  to  HATCH  & 
MONTAGUE   CO.,   Detroit.      Estimated   cost,   $25,000. 

Mich.,  Sault  Ste.  Marie — Contract  for  alterations  and  ad- 
ditions to  warehouse  and  refrigerating  plant  of  Booth  Newton 
Co.  awarded  to  D.  YOUNG. 

111.,  Cliieago — Contract  for  masonry  for  7-story  factory  at 
Franklin  and  Superior  St.  for  Alexander  Bauer  to  be  occupied 
bv  Lawrence  Manufacturing  Co.  awarded  to  ALFRED  NEL- 
SON, 3807  Lincoln  Ave.  Estimated  cost,  $60,000.  Noted 
May  4. 

111.,  Chicago — Contract  for  masonry  for  l-story  garage  at 
1227  Clybourn  Ave.  for  F.  Mayer  &  Bros.,  Sedgwick  Ave.  and 
Beethoven  PI.,  awarded  to  JACOB  RODATZ,  209  South  La 
Salle  St.     Estimated  cost,  $12,000. 

III.,  Chicago — Contract  for  masonry  for  1-  and  2-story 
factory  and  garage  at  3101  Grand  Ave.  for  Sasgen  Derrick 
Co.  awarded  to  ZELLWEGER  CONSTRUCTION  CO..  155  North 
Clark   St.      Estimated   cost,    $18,000. 

III.,  Chicago — Contract  for  addition  to  warehouse  at  3505 
Arthington  St.  for  Sears,  Roebuck  &  Co.,  Arthington  and 
Homan  Ave.,  awarded  to  GRANT  SMITH  &  CO.,  Chicago.  Es- 
timated cost,  $400,000. 

III.,  Chicago — Contract  for  masonry  for  factory  on  Sanga- 
mon St.  for  Chicago  Mill  and  Lumber  Co.,  900  North  Sangamon 
St.,   awarded   to  W.   J.   NEWMAN   CO.      Estimated   cost,    $45,000. 

III.,  Chicago — Contract  for  masonry  for  3-story  shop  for  G. 
Fess   awarded    to    PAUL   MUELLER.      Estimated    cost,    $15,000. 

III.,  Chicago — Contract  for  l-story  factory  at  2900  Sacra- 
mento Ave.  for  Barrett  Manufacturing  Co.  awarded  to  E. 
BALDWIN  CONSTRUCTION   CO.,   Chicago. 

111.,  Chicago — Contract  for  3  factory  buildings  on  Kedzie 
Ave.  for  Crane  Co..  836  South  Michigan  St..  awarded  to 
LANQUIST      &     ILLSLEY     CO.,      Chicago.        Estimated     cost, 

$1,000,000. 

III.,  Chicago — Contract  for  3-storv  laundrv  at  2159  North 
Clark  St.  for  L.  F.  &  L.  L.  Holingue.  Clark  and  'U^ebster  St., 
awarded  to  NUENKIRCHEN  &  HARRSCH,  Chicago.  Esti- 
mated  cost,    $25,000. 

III..  East  St.  Louis — Contract  fr.>-  2-story,  30xl00-ft.  bakery 
for  William  Militzer  awarded  tc  HARRY  BANCROFT.  Esti- 
mated cost,   $12,000. 

III.,  Pekin — Contract  for  2  story  bakery  fcr  Rubart  Bros, 
awarded  to  JANSEN   &  ZOELLERS,   Pekin. 

YVis.,  Milwaukee — George  H.  Smith  Steel  Casting  Co^  Madi- 
son St..  awarded  contract  of  factory  to  KLUG  &  SMITH,  Mavk 
Blk.,   Milwaukee. 

Wi.s.,  Milwaukee — Kieckhefer  Box  Co.  awarded  contract 
for  reinforced-concrete  platform  at  Ifith  St.  to  DAHLMAN 
CONSTRUCTION  CO.     Estimated  cost,  $35,000. 
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'WtH.,  Hnolne — Contract  for  1-storv,  65x250-ft.  factory  for 
Perfex  Radiator  Co.  awarded  to  HOLM  BROS.     Noted  May  25. 

Wis..  StouKhtoii — Contract  awarded  to  KNUT  JENSEN  for 
59x207-ft.  plant  for  A.  J.  Olson  Co. 

Win.,  W'eMt  AIIIw — Contract  for  concrete  and  masonry  for 
72xl22-ft.  addition  to  plant  of  Milwaukee  StampinK  Co..  64th 
and  I'uUen  Ave.,  awarded  to  WILLIAM  F.  TUBESING  CO., 
9y4    41st    St.,    Milwaukee. 

Iowa,  Wntorlou — (Official) — Mercantile  Warehouse  Co.  will 
buihl  2-story  Kaiape  by  day  labor.  C.  W.  Campbell  In  charge. 
Estimated   cost,   $3.''., 000.      Noted   June  8. 

Mo.,  St.  liOulN — Contract  for  2-storv  factory  at  12.")-29  South 
nth  St.  for  l"rie.siler  Realty  Co.  awarded  to  L.  M.  CHRISTIAN, 
5450   Delmar  Ave.,   St.   Louis. 

Tex..  Alillene — (Official) — Contract  for  60x240-ft.  garage 
and  sales  building  for  David  S.  Castle,  29  Radford  Bldg., 
awarded  to  J.  L.  SCOTT,  Sweet  Water,  Tex.,  at  $15,000.  Noted 
June  8. 

Tex.,  Son  Antonio — Contract  for  warehouse  at  Medina  and 
El  Paso  St.  for  Brown  Cracker  and  Candy  Co.  awarded  to 
CHARLES    M.    SCH(JRNFELD. 

Tex.,  San  .Vntonio — Maverirk-Clarko  T>ithographing  Co. 
awarded  contract  for  1 -story,  150x350-ft.  factory  to  DEPUY 
&   RANNEY.      E.stimated   cost,   $60,000.      Noted   Mar.   23. 

VVaith.,  Spokane — Contract  for  addition  to  plant  of  Cars- 
tens  Packing  Co.  awarded  to  HURLEY  MASON  CO.  Esti- 
mated   cost,    $30,000.      Not<d    Jan.    6. 

Calif.,  LoH  AnKelen — Linde  Air  Products  Co.  awarded  con- 
tract for  factory  on  Mission  Rd.  to  C.  S.  KUBACH  CO.,  Mer- 
chants  National   Bank    Bldg.      Noted    May    25. 

Caiif.,  San  Pedro — Contract  for  warehouses  and  tanks  for 
distributing  plant  at  Smith's  Island  for  Standard  Oil  Co, 
awarded  to  EARL  F.  LOW.  1101  Leighton  Ave.  Estimated 
cost,  $100,000.     Noted  Feb.  10. 

N.  B.,  St.  Jolin — (Official) — Contract  for  plant  for  T. 
Mc.\vity  &  Sons,  Ltd.,  awarded  to  GRANT  &  HORNE,  St,  John. 
Estimated   cost,    $100,000.      Noted   June    8. 

(tue.,  Hagotviile — Ha  Ha  Baie  Sulphite  Co.,  Chicoutime, 
awarded  contract  for  plant  to  J.  G.  WHITE  ENGINEERING 
CORPORATION,   43   Exchange   PI.,  New   York,   N.   Y. 

Ont.,  Bridgeport — Contract  for  factory  in  South  Ward  for 
Central  Macaroni  Works,  Buffalo,  N.  Y.,  awarded  to  OSCAR 
C.   TEAL. 

Man.,  Winnlpejt — Contract  for  plant  for  Stovel  Printing  Co. 
awarded  to  FORT  GARRY  CONSTRUCTION  CO.,  Rose  St., 
Winnipeg.       Estimated     cost.     $250,000.       Noted    June     1. 

FEDERAL  GOVERNMENT  WORK 
Proposed  Work 

D.  C,  \%'a8liini!rton — Cast  Iron  Pipe — Bids  will  be  received 
at  office  of  Commissioners  of  District  of  Columi)ia,  Room  509 
District  Bldg.,  until  2  p.m..  July  10,  for  furnishing  and  de- 
livering f.o.b.  cars  297  tons  c.-i.  water  pipe  and  56  tons  c.-i. 
water   pipe   specials. 

Oliio,  Cleveland — Stonework — Bids  will  be  received  at  TJ.  S. 
Engineer  Office.  Cleveland,  until  noon,  July  11.  for  construct- 
ing stone  superstructure  on  Breakwater,  Cleveland  Harbor. 

Mieli.,  Calumet — Buildirfg — U.  S.  Government  plans  to  con- 
struct federal  building  at  Calumet. 

Calif.,  San  Francisco — Building — Bids  will  be  received  by 
v.  R.  Harris,  Ch.  of  Bureau  of  Yards  and  Docks,  Navy  Dept., 
Washington,  D.  C,  until  11  a.m.,  June  28,  for  2  wooden  frame 
buildings   at   Naval   Radio   Station,    San    Francisco. 

Calif.,  Tiliuron — Dredging — Bids  will  be  received  by  F.  R. 
Harris,  (ih.  of  Bureau  of  Yards  and  Docks,  Navy  Dept.,  Wash- 
ington, D.  C,  until  July  S,  for  dredging  at  Naval  Coal  Depot, 
California  City  I'oint,  Tiburon.     Noted  June  15. 

Bids    In    and    Contracts    Awarded 

N.  H.,  PortHnioutli — Power  Plant  Piping — John  W.  Dan- 
forth  Co.,  Buffalo,  N.  Y.,  at  $7,237.  submitted  only  bid  for  re- 
moving and  renewing  certain  high-pressure  steam  piping  in 
power   plant  at   Navy   Yard,   Portsmouth.      Noted   June   1. 

Conn.,  Middletown — Post  Office — Bids  were  received  .Tune 
16  for  U.  S.  i)ost  office  at  Middletown,  (a)  limestone,  (!>)  sand- 
stone, (c)  Connecticut  brovvnstone,  as  follow.s:  W^illiam  H. 
Fissell  &  Co.,  New  York,  N.  Y.,  (a)  $100,900,  (b)  $109,470,  (c) 
$108,500;  Charles  McCaul  Co.,  Philadelphia,  Penn.,  (a)  $113,- 
489,  (b)  $11.S,4S9,  (c)  $119,989;  M.  Yeager  &  Sons,  Danville, 
Va.,    (a)    $111,496;    (b)    $116,496,    (c)    $119,496.     Noted   May   18. 

Penn.,  Pliiladelphia — Dredging — Contract  for  dredging  at 
Navy  Yard,  Philadelphia,  awarded  to  AMERICAN  DREDGING 
CO.,  Philadelphia,  at  $24,465.     Noted  May  25  and  June  8. 

Del.,  Ueedy  Island — Wharf  Improvement — H.  C.  Clark,  Del- 
aware City,  at  $14,7S7.  submitted  only  bid  for  repairing  wharf 
at  LT.   S.   Quarantine   Station,    Reedy   Island. 

D.  C,  WasIilnjiTton — Paving — Commissioners  of  District  of 
Columbia  awarded  contract  for  repairing  asphalt  pavements 
to  WARNER-QUINLAN  ASPHALT  CO.,  Syracuse,  N.  Y.,  at 
$1.51    per    sq.yd. 

Va.,  South  Boston — Post  Office — Lowest  bids  received  June 
15  for  U.  S.  post  office  at  South  Boston,  (a)  limestone,  (b) 
sandstone,  were  as  follows:  Newport  Contracting  and  En- 
gineering Co.,  Newport  News,  Va.,  (a)  $42,438:  Wise  Gran- 
ite and  Construction  Co.,  Richmond,  (a)  $42,828,  (b)  $44.- 
000;  Richardson  &  Burgess,  Washington,  D.  C.  (a)  $43,382. 
Noted  May  25. 

N.  C,  AVarnes't-ille — Post  Office — Contract  for  U.  S.  post 
office  at  Wavnesville  awarded  to  ALGERNON  BLAIR,  Mont- 
gomery, Ala.,  at  $52,780.     Noted  May  4  and  June  15. 

Tenn^  MarTY-lUe — Post  Office — Contract  for  U.  S.  post  office 
at  Marvville  awarded  to  ALGERNC^N  BLAIR.  Montgomery, 
Ala.,   at   $54,327.      Noted   May   4   and   June   15. 

Ind.,  Indiana  Harl>or — Breakwater — Contract  for  rubble 
mound  breakwater  at  Indiana  Harbor  awarded  to  GREAT 
LAKES  DREDGE  AND  DOCK  CO.,  Chicago,  III.,  at  $110,000. 
Noted   May  25. 


Wyo„  Ft.  Laramie — Reclamation — Contract  for  2  tunnels 
and  concrete  lining  of  canal  approaches  to  tunnels  of  Ft. 
Laramie  Canal,  North  Platte  Project,  awarded  to  MAC- 
ARTHUR  BROS.,  New  York,  N.  Y.,  at  $242,032.  Noted  Apr. 
27   and    June   8. 

Oliln.,  Oklalioma— Post  Office — All  bids  received  June  1  for 
remodeling  U.  S.  post  office  at  Oklahoma  rejected  as  too 
high.      Noted    May    11    and    June    8. 

Tex.,  Helton — Post  Office — Contract  for  U.  S.  post  office  at 
Belton  awnrdc.l  to  T.  LOVELLS  SON.S,  Weatherford,  at  $50,- 
722.      Noted    .M;iy    4    and    June    15. 

Wash.,  \'«rth  Yakima — Irrigation  —  Bids  were  received 
June  5  for  furnishing  and  erecting  power  and  pumping  equip- 
ment for  Grandview  Irrigation  District,  Yakima  Project,  (a) 
Schedule  1,  (b)  Schedule  2,  from  C.  H.  Breunn,  North  Yakima, 
(a)  $750,  (b)  $10,060  and  H.  Pederson.  (a)  $825,  (b)  $12,570. 
Noted    May    25. 

WaNli.,  Seattle — Dredging — Contract  for  33,000  yd.  dredg- 
ing, removing  560  round  piles  and  1.500  sheet  piles  at  Puget 
Round-Lake  Washington  Lock  awarded  to  ERICKSON  CON- 
STRUCTION C(J..  Seattle  at  $14,025.  Noted  May  11  and  June  15. 

CANALS,  DITCHES  AND  IRRIGATION 
Proposed  Work 

N.  Y.,  Batavia — Drainage — Contract  will  soon  be  awarded 
for  draining  section  west  of  Booram's  Cove. 

N.  Y.,  Ogden — Drainage — Surveys  will  be  made  of  lands 
along  Little  Black  Creek  in  Ogden,  Chili  and  Gates  and  esti- 
mate of  cost  of  straightening  and  deepening  creek  with 
view  of  draining  adjoining  lands  and  making  them  available 
for  cultivation   will   be  made. 

S.  C,  (ireenwood — Drainage  —  S.  O.  Harvey  and  Walter 
Riley,  Greenwood,  and  W.  A.  Sander.s,  Engr.,  Anderson,  sub- 
mitted favoral)Iy  rei)ort  for  drainage  of  Mulberry,  Turkey  and 
Mars  Creeks  to  reclaim  about  2,000  acres. 

(>a.,  Athens — Drainage — Beaverda  Drainage  District  will 
drain  about  1,200  acres  in  Clark  County.  Estimated  cost,  $18,- 
000.      Address  Clerk   of  Superior   Court.   Athens. 

Miss.,  C'oldwater — Drainage — Board  of  Supervisors  retained 
E.  F.  Fontaine.  Engr.,  to  make  surveys  and  prepare  plans 
for  Arkabutla   Drainage   District,   25.000  acres. 

Ind..  Dlull'ton — Ditch — Estimated  cost  of  proposed  Charles 
M.  Decker  Ditch  is  $5,270. 

Ind..  Draxll — Dr.ainage — Plans  being  considered  for  con- 
structing Mizer  I'ilch  which  includes  straightening,  widening 
and  deepening  channel  of  Eel  River  from  point  near  Neals 
mill  bridge  west  to  Clay  City  to  junction  of  Eel  and  White 
Rivers  a  short  distance  north  of  Worthington.  Improvement 
effects  Clay,  Owen  and  Greene  Counties.  Estimated  cost, 
$250,000. 

Minn.,  Dniuth — Ditch — County  Board  appointed  Thomas  F. 
McGilvray  as  engineer  for  County  Ditch  No.  8  to  reclaim 
about    3,000   acres. 

Minn.,  Duluth — Drainage — Plans  prepared  for  County  Ditch 
No.  6  to  drain  about  30,000  acres  between  Whiteface  River 
on  east  and  St.  Louis  River  on  west.  Estimated  cost,  $257,- 
320.     A.  J.  Bawden,   Engr.-in-Charge. 

Minn.,  Marshall — Ditches — Citizens  voted  $58,000  for  Ju- 
dicial  Ditches  Nos.   9,   14.    15.   17  and   18. 

Minn..  Wadena — Ditch — Bids  will  be  received  until  11 
a.m..  June  30,  for  County  Ditch  No.  6.  Eugene  Boss,  County 
Audr.      Estimated    cost,    $4,252.      Noted    Apr.    6. 

Neb.,  Fremont — (Official) — Ditche.s — -Bids  will  be  received 
until  10  a.m.,  July  10,  John  O'Connor,  County  Clk.,  Fremont, 
for  2  drainage  ditches.     Noted  May  25. 

Mo.,  Clinton — Drainage — Bids  will  be  received  until  July 
11  bv  H.  A.  Stewart.  Secy.  Pioneer  Drainage  District,  Henry 
Couritv,  for  main  ditch.  9  mi.,  and  4  laterals,  2  mi.  Estimated 
cost,  .$90,000.  Brooks  &  Jacoby,  Shukert  Bldg.,  Kansas  City, 
Engr.     Noted  June   15. 

Mo.,  St.  Louis — Dredging — Plans  being  prepared  for  dredg- 
ing River  des  Peres.     Estimated  cost,   $15,000.     Noted  Mar.   16. 

Mo.,  AVentKvlIle — Reclamation — Cottleville  Drainage  Dis- 
trict plans   to  reclaim  about   3.000  acres. 

.Vrk.,  Little  Hock — Drainage — Pulaski  County  plans  to  drain 
6.000  acres  in  Faiilkners  Lake  Drainage  District.  Estimated 
cost,  $60,000.  H.  A.  Martin,  Engr.  Mark  Valentine,  Gallaway, 
Comr.  Faulkners  Lake  Drainage  District. 

Okla.,  Salli.saw— Drainage — Preliminary  surveys  made  for 
drainage  work  in  Grassv  Lake  District.  Estimated  cost, 
$50,000.      Winter   &    Dove,    Ft.    Smith,    Ark.,    Engr. 

Ariz.,  Lima — Drainage — R.  A.  Hart,  Salt  Lake  City,  Utah, 
retained   to  make   survey   of  proposed   drainage   system. 

Ore.,  Riverside — Dam — Citizens  voted  to  form  irrigation 
district  to  build  dam  at  Riverside  to  hold  back  200,000- 
acres-ft.    of   water. 

Calif.,  Coyote  —  Reclamation  —  Laguna-Seca  Reclamation 
District  being  organized  to  reclaim  about  1,200  acres.  Plans 
being  prepared  for  4  mi.  of  drainage  canals.  Bids  will  be 
received  about  July  3.  Duryea,  Haehl  &  Gilman,  Humboldt 
Bank  Bldg.,   San  Francisco,   Engr. 

Calif.,      Placerville — Irrigation — Irrigation  district      being 

form>d    to    irrigate    land    from    Clarksville    to  Pleasant    Valley 

and   from  Webber  Creek  to  Consumer  River.  Diamond   Ridge 
Ditch   Co.,   interested. 

Bids    In    and    Contracts    Awarded 

Mass.,  Cuttyhunk — Dredging — Bids  were  received  by  Har- 
bor and  Larul  ('onimission  of  Commonwealth  of  Massacliusetts 
for  dredging  Cuttvhunk  Harbor.  3S.OO0  cu.yd.,  as  follows: 
J.  S.  Packar.l  Diedging  Co..  Providence.  R.  I.,  at  $0.2997  per 
cu.vd.;  Bay  State  Dredging  and  Construction  Co.,  Boston, 
$0,308;   John   R.   Burke,   Quincy,   $0.33%. 

Ga.,  .VuKusta — Canal — Contract  for  drainage  canal  to 
change  channel  of  Rocky  Creek  awarded  to  MORRISON  & 
GLOVER.     Nisbet  Wingfleld,   Ch.   Engr.     Noted  May   11. 
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Fill.,  MInnil  — DrcdirlnK — Contrnot  fur  ili<«|>fnlnK  uikI  I'om- 
iilftiiiK  Miiiiiil  fiiiwil  iiU'liKllhK  work  on  Soulii  Ni-w  l{lvi<r  iiml 
l>uiilii  Ciitofr  CaHul  uwui.I.mI  to  I'M' KST-Cl.A  KK  <'<>NSTUrC- 
TIi>N   ri>. 

Ohio.  (Jrrrnvlllr  -(oniilaD  — HicilKlnK— rontinct  for  iIiccIk- 
InK  imit  of  SllllwiitiT  I'n'iU  iiwiiiil.il  to  10  IIKI>I';TT1:,  To- 
ledo, ut   H'J.'.ioo.     (;.   II.  (iuiiiHon.  Coiinty  Aiulr.     NoUmI   .May  lifi. 

«»hl».  Orrvlllr  I>llrh  -  Colli  rucl  for  liiiprovInK  WoMtemI 
nitch   iiwanU-.l    (o    KIIKItll  Alt  I  >T  .Vi    KoCIIKI,,   Drrvlllo 

IikI,  Knox  —  nitcli  -Coiitiui't  for  Orlk-rr  |)lt<-li  In  Wiiyn<<  and 
Uallroail  TuwnHlilpH  awanliil  l<i  IIIOUKlNd  \-  WUKillT. 
KoutH 

Inil.  Knox— nttch — Conlrait  for  Marku  Dllili  awnrdc.l  to  II. 
HAN.SK.N.    Knox,    at    »7,fil7. 

IihI.,  SiMMii-rr — Dltrh  -Contrurt  for  ilriilnaKO  dltrh  foi- 
HtralKliti'iilnK  l.lck  l'ri-<>k  In  J.-fTcrHiin  Townwhip  awarded  to 
R    r.    .NlnuCAN.    lndlanai>ollH.    at    »11.12S. 

Iiiil..  Wnrnnw — l>lt<-h-  Contrait  awarded  to  MAUVIN 
I>KK1>Y    fur    Ul.lure.-k    IHli-h. 

MIeli.,  DurniHl  HralnaKe — Pontrael  for  Ilollv  Drain  nwnrd- 
ed   to   1,.  C.   FO.-^KIOT.    Ilow.-ll,  at   $10,000.      Noted   Apr.   :;'. 

Mlrh„  ilrntlrmon — I>ralnaKe- — ^Contract  for  North  Stale 
Prnln  1.17,-.  ro.l«  lonK.  awarded  to  .STICI'IIKN  THATCHKK, 
Swarlz   I'reek,    at    $7.15    piT   rod. 

III..  .\urf»m — niteh — Contract  for  dcepenluK  and  widenlnp: 
diteh  awarded  to  I{.  H.  &  (!.  A.  McWII^LIAMS,  1111  McCor- 
niiek    lildk',,    ChleaKo.    at    $29,400. 

III..  Ilunilvllle — Drnlnane — Contraet  for  dralnajre  work  in 
nondvilli'   awarded    to   A.    lilUT,    Decatur,   at    $i;,744. 

lown.  (°lMH»n — DIteh— Contract  for  Drain  No.  131  awarded 
to   K.    K.    I:AI1,i:Y.   at    $23,529. 

lo^vn.  rinrlon — Dralnnne — Contract  for  Drain  No.  10  awiird- 
ed    to    McIKiSK   SAND    AND   TIL.K   CO.   nt    $10,498. 

lown,  CInrlon — Drainage  —  Contract  for  IniprovInK  Drain 
No.  M  awar.lcd  to  J.  U.  SNYDKR.  t^eorge  L.  Mechem,  EnRr. 
Noted   Juno    1. 

lonn.  niikotnh — Dralnafro — Humboldt  County  awarded  con- 
tract for  draliuiHre  work  in  3  distrlct.s  to  WILLIAM  JKNSION, 
Kutlaiul.      II.  .\.   LcKried.   Kn^r. 

lown.  K.HtliorvUle — Drainacre — Contracts  for  drainage  work 
In  variou.-i  di.-itricts  of  lOininet  Coutitv  awarded  a.s  follow.s: 
CLAKKl':  CO.XSTKUCTION  CO..  ("liiitou.  Section  No.  1.  District 
94:  C.UAKTTI.N'(;KU  TILK  works,  CraettinKer,  at  $23,500, 
Section  No.  2.  District  96;  CEMENT  TILE  CO..  Cevlon,  Minn., 
at  $14,592.  District  No.  98.  C.  P.  Smith,  Esthervllle,  County 
Enprr. 

lon-n,  Mn.son  City — Drainage — Contract  for  tile  drains  in 
District  No.  36  awarded  to  OTTO  JENSEN,  Clear  Lake,  at 
$V.154.      Noted   May   25. 

Minn.,  C«ledonln^(Off!cial) — Ditch — Contract  for  Judicial 
Ditch  No.  1  awarded  to  R.  H.  and  O.  A.  McWILLIAMS,  Mc- 
Cormlck  Bldg.,  Chicago,  111.,  at  $122,122.  Noted  Oct.  14  and 
May  25. 

Mo.,  Alton  —  DredginK  —  Illinois  Terminal  Railroad  Co. 
awarded  contract  for  dredffins'  170.000  cu.yd.  of  dirt  from  river 
bed  anil  placinp:  along  present  l>ridge  track  to  KINSER  CON- 
STRUCTION   CO.,    East    St.    Louis,    111. 

MISCELLANEOUS 
Proposed  Work 

R.  I.,  Provldenee — Harbor  Improvements — City  Council 
leased  part  of  harbor  seawall  to  Darrow-Mann  Co..  r.oston. 
Mass.  Company  plans  expenditure  of  $300,000  for  improv- 
ing same.     H.  M.  Brown,  City  Engr. 

N.  Y.,  Rochester — Jlarket — Plans  being  prepared  for  west 
side  public  market.  Estimated  cost,  $200,000.  William  S. 
Riley.  Pres.  of  William  S.  Riley  Co.,  121  Main  St.,  W.,  is  in- 
terested in  project.     F.  T.  Elwood,  City  Engr. 

Penn.,  Seranton — Field  House  —  Council  accepted  gift  of 
$30,000  from  Charles  S.  Weston  for  field  house  on  municipal 
athletic   field. 

Md.,  I.oenst  Point — (Baltimore  post  office) — Pier  —  Balti- 
more &  Ohio  Railroad  Co.  will  build  pier,  1009  ft.  long  and  150 
ft.  wide,  to  be  known  as  Pier  6.  F.  L.  Stuart,  Baltimore, 
Ch.   Engr. 

Gn.,  Mnoon — Comfort  Station — Plans  being  prepared  by  C. 
Jones,  Bldg.  Inspector,  for  comfort  station  at  Broadway  and 
Mulberry  St. 

l>n..  Crowley — Wharf — City  plans  wharf  and  warehouse  at 
turning  basin  at  head  of  navigation   of  Medlenka   River. 

Ky„  Lexinston — Parks — Board  of  Park  Commissioners  plan 
to   convert   into   parks   Catholic   and    Episcopal   Cemeteries. 

Oliio.  Cleveland — Playgrounds  and  Bathhouse  —  City  con- 
templates $250,000  bond  Issue  for  pla.vgrounds,  bathhouses 
and  comfort  stations.     Robert  Hoffman,  City  Engr. 

Ohio.  Crooksville — Skating  Rink — Plans  prepared  by  Math- 
eny,  Allen  &  Mounts,  Arch.,  Columbus,  for  2-story  skating 
rink. 

Oliio,  Lorain — Docks — Pennsylvania  Lines  West  of  Pitts- 
burgh plans  extension  docking  facilities  for  ore  and  coal. 
Thomas  Rodd,  Pennsylvania  Station,  Pittsburgh,  Penn.,  Ch. 
Engr. 

Ohio,  Painesville — Docks — Diamond  Alkali  Co.  purchased 
Averlll  Island  and  plans  300  ft.  channel  and  filling  in  present 
bayou  for  docks. 

Ohio,  Springfield — Comfort  Station — Plans  prepared  by  W. 
K.  Shilling,  Arch.,  for  comfort  station  at  Fountain  Sq.  Es- 
timated cost,  $11,000.     Noted  June  8. 

Ohio,  Xenia — Park — Election  will  soon  be  held  to  vote  on 
$50,000    bonds   for   park. 

Ohio,  Younprstown — Cemetery  Improvements — City  plans  to 
improve  Liberty  L^nion  Cemetery.      Estimated  cost,   $22,000. 

Ohio,  Zanes^-ille — Market  House — Ordinance  passed  author- 
izing $60,000  bond  issue  for  market  house.  Carl  Spencer,  City 
Engr. 


Inil..  Mnrlon — Interlocking  Plant — Toledo.  St.  LouIh  & 
W.wl.iii  Hallway  d,.,  clivelunil.  Chicago  &  St.  LouIh  U.R.  and 
the  i'lllHl.iiiKh,  (nnilnnatl  *  St.  I.ouIm  K.U.  plan  railroad 
Inliriocking  plant.  EHlliiiate<l  cost,  $:tO.()00.  F.  R.  RaniHey, 
l''rMMkri.rt,  Ch.    lOiigr,  Toledo,  St.    LouIh  Ai   W'.'Htern   Railway  Co. 

Inil..  Vlneenni-N  —  Trestln  —  Cleveland,  Cincinnati  &  Chl- 
fiiK"  It. It.  iiIaiiM  to  reeonHtruct  treHlla  on  Inillana  Hide 
Ifudiiig  to  Hti'el  bridge  over  Wabaoh  River.  C.  A.  Paiiuctto, 
(■In.lniiall.    Ch.    lOngr. 

MIeh.,  Flint- -Stibway — City  plann  subway  under  tracks  of 
I'err    Miiriiuelte    R.R.      ICBtlmaterl  cOBt,   $50,00(5. 

MIeh,,  I'ontlne  -(O(Ilelal)  Park— CIllzenH  di-feuted  $35,- 
iiOd  iiiiiii!  I.M.Mue  foi-  purchase  of  lOlka  grounds  for  public  park. 
William    .1.    KiHher,    City    Engr.      No;cd    .May    25. 

Ill,,  Clilenuo  I'.iik  Inip>ovement« — Plans  being  prepared 
by  Janie.M  I!  DIbelka,  Arch.,  for  Imiirovements  for  Austin 
Park,  Including  conimiinlly  building,  nervUre  building  ;ind  2- 
Htury  combined  Hlaillum  .-ind  natatorlum.  lOstlmated  cost, 
between    $200,000   iind    $300,000. 

III.,  ChleaRo-  Protection  of  Orade  Crossings — Illinois  Cen- 
tral 11.11.  i>lans  to  protect  about  12  grade  crossings  alonf; 
South  Chicago  brjinch.  Estimated  cost,  $30,000.  A.  .S.  Bald- 
win,   Chiciigo.    Ch.    ICngr. 

Win.,  MnrMlillelil  Road  Crinder — Board  of  Public  Works 
recommended    purchase   of  an    Austin-Western    road   grinder. 

Minn,,  Thief  River  Knlln — Improving  Rlver^PI.ins  being 
considered  for  dec^iienlng  .-ind  widening  Red  Lake  River  at 
outlet  a  distance  of  50  mi.,  lowering  river  and  Installing  con- 
trolling  works.      lOstimated   cost,   $1,000,000.     A.   Dent,   Engr. 

IVeh.,  Oninhn — Elimination  of  Grade  Crossing — Missouri 
Pacific  Ry.  plans  to  elevate  Belt  T.,ine  tracks  through  west- 
ern section  of  <-ity  to  eliminate  grade  crossing.  E.  A.  Had- 
ley.    Railway    lOxchange   Bldg.,    St.    Louis,    Mo.,   Ch.    Engr. 

Mo.,  KanMON  City — Mausoleum — Plans  being  prepared  by 
James  Oliver  Hogg,  Arch.,  946  New  York  Life  Bldg.,  for 
m.uisoleum  in  l-'orest  Hill  Cemetery.  Estimated  cost,  between 
$250,000    and    $300,000. 

Mo.,  St.  I.otilN — Dock — Plans  being  prepared  for  enlarging 
temi)orary  municipal  dock  at  O'Fallon  St.  Estimated  cost, 
$8,500.      E.   R.   Kinsey,   Pre.s,   Bd.   of  I'ub.   Ser. 

Tex.,  Ileniimont — Pavilion — -Park  Commissioners  plan  to 
build  pavilion  at  Magnolia  Park.     Estimated  cost,  $7,000. 

Tex.,  CorpiLH  ChriHti — Bluff  Improvements — See  item  under 
"Streets  and   Roads." 

Tex.,  OalveHton — Pier  and  Pavilion — Citizens  applied  to 
City  Commissioners  for  franchise  for  amusement  pier  and 
pavilion  775  ft.  into  Gulf  of  Mexico  at  foot  of  21st  St.  Esti- 
mated cost,  $25,000.  C.  D.  Hill  &  Co.,  Arch.  J.  E.  Pearce, 
care  of  Murdock   B.athhouse  Co.,   interested. 

Okla..  HoIIis — Elimination  of  Grade  Crossing — Citizens  of 
Harmon  County  petitioned  Corporation  Commission  to  require 
Wichita  Falls  &  Northwestern  Ry.  to  eliminate  grade  cross- 
ing  near   Hollis.      W.   A.    Webb,    Dallas,    Tex.,   Gen.    Mgr. 

Ore.,  Portland — Elimination  of  Grade  Crossing — Bids  will 
soon  be  received  for  elimination  of  grade  crossing  along  line 
of  Oregon-Washington  R.R.  and  Navigation  Co.  from  Sul- 
livans  Gulch  to  city  limits  for  Oregon-Washington  R.R.  and 
Navigation  Co.  and  Portland  Railway,  Light  and  Power  Co. 
S.  Murray,  Wells  Fargo  Bldg.,  Act.  Ch.  Engr.,  Oregon-Wash- 
ington R.R.  and  Navigation  Co.  T.  Pumpfrey.  Portland,  Engr. 
M.  W.,  Portland,   Railway,  Light  and  Power  Co. 

Ore.,  Portland — Tunnel — Plans  being  considered  by  Pro- 
gressive Business  Men's  Club  for  spiral  tunnel  up  St.  Peter's 
Dome. 

Calif.,  Los  Angele.s — Flood  Control  Work — See  Item  under 
"Bridges." 

Calif.,  Santa  Monica — Pier — Charles  L.  Loof  granted  per- 
mit  for   pier   on   ocean   front. 

Ont.,  London — Breakwater — Plans  being  prepared  by  H.  A. 
Brazier,  City  Engr.,  for  breakwater  at  Front  St.  Estimated 
cost.   $15,000.      Noted  Mar.  9. 

Ont.,  Windsor — Docks — Plans  prepared  for  2  docks,  1  at 
foot  of  Quellette  Ave.  and  other  at  foot  of  Ferry  Ave.  for 
Detroit  &  Windsor  Ferry  Co.  Estimated  cost,  $150,000.  Noted 
June  8  and  15. 

Bids    In    and    Contracts    Awarded 
Mas.s„  Hyannis  Port — Breakwater — Contract   for   extension 
of  breakwater  requiring  8,600  tons  of  stone  awarded  to  E.  S. 
BELDEN,  Hartford,  Conn.,  at  $4.33  per  ton. 

Mass.,  AVoreester — Shelter  House — -Contract  for  shelter 
house  at  Beaver  Brook  Playground  awarded  to  J.  J.  POWER, 
15  Ashland   St.,  Worcester. 

N.  Y.,  New  Yorii — (Borough  of  Brooklyn) — Subway — Public 
Service  Commission  rescinded  contract  awarded  to  Dennis  E. 
Conners,  64  West  88th  St.,  Manhattan,  at  $1,376,122  for  Route 
No.  31,  part  of  Eastern  Parkway  Rapid  Transit  R.R.  being 
Livonia  Ave.  extension,  2  track  elevated  railroad.  Noted 
June  1  and  8. 

X.  Y„  Ne^v  York — (Borough  of  Manhattan) — (Official)  — 
Cables — Bids  received  June  16  for  furnishing,  delivering  and 
instfilling  underground  lead  isovered  feeder  cables  in  (a) 
southwest  section  of  borough  and  (b)  southeast  section,  as 
follows:  Okonite  Co.,  (a)  $85,505,  (b)  $77,442:  Safety  Insulated 
^Vire  and  Cable  Co.,  (a)  $90,335.  (b)  $82,335;  Habershaw  Elec- 
tric Cable  Co.,    (a)    $106,134,    (b)    $93,783.     Noted  June   S. 

IV.  Y.,  New  York — (Borough  of  Queens)  —  (Official) — Sta- 
tion Finish — Contract  for  elevated  station  finish  for  N.  T. 
Municipal  Ry.  awarded  to  P.  J.  CARLIN  CONSTRUCTION  CO., 
1123   Broadway,   at   $478,280.      Noted  June   8. 

Penn,,  Look  Haven — (Official) — Storage  Dam— Contract  for 
Storage  Dam  No.  1  on  McElhattan  Run,  Wayne  Township, 
Clinton  County,  awarded  to  B.  H.  CORYELL,  764  West  Eduin 
St.,   Williamsport,   at   $5,731.     Noted   June   1. 

Penn.,  Philadelphia — Fire  House  and  Tower — Contract  for 
addition  to  fire  house  and  3-story  fire  tower  at  23rd  and  Miffin 
St.  for  Archbishop  Prendergast  awarded  to  W.  J.  McSHANE. 
Estimated  cost,   $47,000. 
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Penn.,  Philndflphin — (OlTicial) — Tower — Contract  for  ob- 
servation tower  on  liare  St.  pier  for  Department  of  Wharves, 
Docks  and  Ferries  awarded  to  CKORGK  DOHHIN  &  CO.,  Gsr- 
mantown  Ave.  and  Gravers  Lane,  Philadelphia,  at  15,600. 
Noted  June  15. 

MIhm.,  Clarksdnlc — (Official) — Levee  System — Contract  for 
95.000  sq.yd.  of  :{-in.  concrete  .slal>s  on  levee  slope  for  Yazoo- 
Mississippi  Levee  Hoard  awar.lcd  to  \V.  H.  lOlvLIS,  Clarks- 
dale,  at  52c.  per  aq.yd.     Noted  Mar.  16  and  June  1. 

Ohio,  Cincinnati — fOllicial) — l'''ire  Station — Contract  for  2- 
story  (Ire  station  at  Kastern  Ave.  and  .Strader  St.  awariled  to 
WILLIAM  MILLWIl  &  SON.  Kstimated  cost,  $28,000.  Noted 
Fel>.   24   and   Mar.   30. 

Ohio,  I'ortNmouth — (Omcial) — Flood  Protection  Wall  —  S. 
Monroe  &  Sons.  I'ortstnouth,  submitted  lowest  bid  for  2nd 
section  of  Hood  protection  wall,  2nd  and  Scioto  St.  Esti- 
mated cost,  $100,000.     S.  (J.  Harper,  City  Engr.     Noted  May  25. 

Inil.,  IndianniioliH — Track  Elevation — Indianapolis  Union 
Railway  Co.  awarded  contract  for  track  elevation  work  at 
Indianapolis  to  KETLEU-ELLIOTT  EHECTTON  CO.,  Chicago, 
III.  Estimated  cost,  $125,000.  I'ierce  J.  Landers,  Indianapolis, 
Supt.  and  Ch.  Engr.     Noted  Mar.  23. 

\ViH.,  Milwaukee — Subway-^Contract  for  subways  at  Lake 
St.  and  South  Water  .St.  for  Chicago,  Milwaukee  &  St.  I'aul 
Ry.  awarded  to  WISCONSIN  BUIDGIO  AND  IRON  CO.,  Colby- 
Abbot  Rldg. 

Ark.,  KnKlanil — Levee — Contract  for  increasing  height  of 
levee  near  England  awarded  to  liKOWN  &  TROLEY,  Argenta. 

Tex.,  (.lalveMton — Aquarium — Contr.act  for  decagon  shaped 
aquarium  in  Memorial  Park  awarded  to  F.  HAKTEL. 

IV.  S..  IVew  (ilasKOw — (Official) — Lock  Gates — Contract  for 
timber  lock  gates  and  equipment  for  East  River  Lock  near 
New  Glasgow  awarded  to  ROGER  MILLER  &  SONS,  LTD., 
Toronto,   Ont.     Noted  Feb.   17. 

Ont..  WindMor — Grandstand  —  Contract  for  grandstand 
awarded  to  HEPRURN  &  DISHER,  Van  Home  St.,  Toronto. 
Estimated   cost,   $100,000. 

BUILDINGS 
Proposed  Work 


Maine,  Llvermor  Falls — City  plans  to  build  high  school  on 
Park  St.     Estimated  cost,  $40,000. 

MaN.s.,  Medford — Plans  prepared  for  junior  high  school  at 
Park  and  Washington  St.  for  Board  of  Education.  Estimated 
cost,   $125,000.      Noted  June   15. 

Conn.,  Hartford — Plans  being  prepared  by  Ts.aac  A.  Allen, 
Inc.,  for  addition  to  high  school.     Estimated  cost.   $250,000. 

Conn.,  Hartford — W.  W.  Walker  plans  to  build  3-storv, 
4SxlS0-ft.  brick  business  building.  Estimated  cost,  $75,000. 
Burton  L.  Clark,  Arch. 

N.  Y.,  New  York — (Borough  of  Bronx) — (Official) — Plans 
prepared  by  Almirall  &  Cusack.<!,  Arch.,  12  East  46th  St.,  for 
5-story.  29x96-ft.  building  at  183d  St.  and  Cambreling  Ave.  for 
Little  Sister  of  the  Poor. 

N.  Y.,  Ne%v  York — (Borough  of  Bronx) — Bedford  Amuse- 
ment Co.  will  build  2-.storv  theater  at  Webster  Ave.  and 
195th  St.     Estimated  cost,   $110,000.     George  F.   Pelham,  Arch. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official) — ■ 
Plans  prepared  by  G.  E.  Steinback,  Arch.,  15  East  40th  St.,  for 
6-story,  80xl30-ft.  school  and  church  at  147  West  70th  St.  for 
Church  of  Blessed  Sacrament. 

N.  Y.,  New  York— (Borough  of  Manhattan) — (Official)  — 
Plans  prepared  bv  Ernest  Flagg,  Arch.,  109  Broad  St..  for 
12-story.  50xl(»0-ft.  building  at  25  East  3Sth  St.  for  Charles 
Scribner,   597   5th   Ave.,   to   be  leased   by   Bonwit-Teller. 

N.  Y..  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Plans  being  prepared  by  Buchman  &  Fox.  Arch..  30  East  42d 
St.,  for  5-story  students'  building  at  Clermont  Ave.  near  116th 
St.   for  Barnard   College. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official)  — 
Post  Graduate  Hospital.  30  East  20th  St.,  awarded  contract 
for  6-story  extension  to  hospital  to  A.  L.  MORDECAI  &  SON. 
30  East  42d  St. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)^ 
Plans  being  prepared  bv  McKim,  Me.ad  &  White,  Arch..  101 
I'ark  Ave.,  for  5-storv,  85x200-ft.  club  house  for  Racquet  & 
Tennis   Club,    27    West   43d   St. 

N.  Y..  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Plans  prepared  bv  E.  Roth,  Arch.,  119  West  40th  St.,  for  14- 
storv,  45x100  ft.  hotel  at  47th  St.  and  6th  Ave.  for  Esthold 
Realty  Co..  119  West  40th  St. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Plans  prepared  bv  J.  ('.  Cocker.  Arch..  2017  5th  Ave.,  for 
6-storv.  75xl00-ft.  loft  building  at  519-23  West  38th  St..  for 
William  H.  Cullanan.  52S  West  2Sth  St. 

N.  Y..  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Plans  being  prepared  bv  H.  Ciaig  Severance,  y\rch..  4  West 
37th  St.,  for  21 -story.  100x250-ft.  loft  building  at  37th  St.  and 
7th  Ave.  for  Francis  Banncrman,  501  Broadway. 

N.  Y..  Orehard  Park— Park  Club  of  Buffalo,  1401  Elmwood 
Ave.,  contemplates  building  2-story  club  house.  Estimated 
cost,  $50,000.     James  Wilson,  Chn.  Bldg.   Com. 

N.  .f..  Bayonne — Plans  being  prepared  by  S.  E.  Gage  and 
D.  O.  Anderson.  28  East  49th  St.,  New  York,  for  3-story  brick 
school  in  5th  ward  for  Bpard  of  Education.  Estimated  cost, 
$146,000. 

Penn.,  HarrlHburf; — Plans  prepared  by  Dantzinger.  Borie 
&  Medary.  Arch.,  Philadelphia,  for  3-story  school  for  Harris- 
burg   Academy. 

Penn.,  Philadelphia — Plans  being  prepared  by  Walter  H. 
Thomas.  Arch.,  for  church  for  Congregation  of  Mediator. 
Estimated   cost.   $100,000. 

Penn..  Philadeliihla — Plans  being  prepared  by  Milligan  & 
F'ierson.  Arch..  520  Walnut  St.,  for  building  at  751  South  19th 
St.  for  United  Order  of  Odd  Fellows. 


Penn.,  ReadInK — City  contemplates  building  city  l.all. 
Estimated   cost,    $500,000. 

I'enn.,  Sunliiiry. — liids  will  be  received  until  July  1  for 
church  for  St.  Jolin's  I^utheran  Congregation.  E.stimated  cost, 
$50,000.      T.    H.    Hamilton,    Patriot    lildg.,    Harrisburg,    Arch. 

Penn..  I'niontown — (Official) — Bids  will  be  received  until 
July  17  for  2-story,  80xl3S-ft.  grade  school  for  Board  of  Edu- 
cation. Estimated  cost,  $100,000.  A.  P.  Cooper,  First  National 
Bank    Hldg.,   Arch.      Noted   June   8. 

Penn.,  WernerNvllle — Bids  will  be  received  until  July  3  fop 
3-story.  80x396-ft.  building  for  Asylum  for  Chronic  Insane. 
A.  A.  Richter,  Reading,  Arch. 

Penn,,  AVIIklnMliiirK — School  Board  approved  plans  prepared 
by  Ingham  &  Boyd,  Arch.,  Vanderbilt  Hldg.,  Pittsburgh,  for 
2-story,  180x200-ft.  gr.ide  and  Junior  high  school.  Bids  will 
be  received  until  4  p.m.,  June  26.  Estimated  cost,  $400,000. 
J.  E.  Wylie,  519  Pennwood  St.,  Pres.  Bd.  of  Education.  Noted 
May  11. 

Md.,  .\nnapoIlM — Ann  Arundel  School  Board  plans  to  issue 
$48,000   bonds  for  imi)roving  and   enlarging  schools. 

Md.,  HagerHtown — Plans  being  prepared  by  II.  E.  Tessler, 
Arch.,  Hagirstown,  for  5-story  brick  l)uildlng  on  West  Wash- 
ington  St.   for  (Jlarence   Keedy.      Estimated   cost,   $75,000. 

Md.,  Mellonogh — McDonogh  School  Trustees  will  build  .Jane 
Bay  Home  for  Boys  to  cost  $40,000.  E.  Stanley  Gary,  Equit- 
able Bldg.,  Baltimore,  Pres.  Bd.  of  Trustees. 

Md.,  South  Cumberland — (Cumberland  post  ofUce) — Balti- 
more &  Ohio  R.ailroad  Co.  plans  to  build  Y.  M.  C.  A.  building 
on  Virginia  Ave.  Estimated  cost,  $75,000.  F.  L.  Stuart,  Balti- 
more,  Ch.   Engr. 

Va.,  CharlotteHvllle — (Official) — Bids  will  be  received  by 
King  I^umber  Co.  for  9-story,  100xl72-ft.  concrete  frame.  (Se© 
adv.  Juno  15  issue.) 

Va.,  Norfolk — Hebrew  Hospit.al  .and  Home  for  Aged  pland 
to  build  hospital.     S.  Winer,  member  Bldg.  Com. 

S.  C,  Che.ster — I'lans  being  prepared  by  Urquhart  &  John- 
son, Arch.,  Columbia,  for  2-story  domestic  arts  building  on 
College  St.  school  grounds. 

Ga.,  Atlanta — Bids  will  be  received  until  noon,  June  27, 
by  Robert  J.  Lowry,  Pres.  Bd.  of  Trustees  of  Nurses'  Home 
and  Grady  Hospital,  for  building.  Eugene  &  Wachendorff,  827 
Empire  Bldg.,  Atlanta,  Arch.     Noted  Feb.   3. 

<ia.,  Augusta — Plans  prepared  for  Houghton  School  for 
Board  of  Education.     Estimated  cost,   $50,000.     Noted  Apr.   27. 

Fla.,  Cocoa — Pl.ins  prepared  by  Mark  &  Sheftall,  Jackson- 
ville, for  reinforced-concrete  high  and  grammar  school.  Esti- 
mated  cost,   $40,000.      Noted  Apr.    13. 

Pla„  Miami — Plans  being  prepared  by  J.  S.  Andrews, 
Miami,  for  3-story,  84xl20-ft.  building  for  First  Baptist 
Church.      Estimated  cost,   $90,000. 

Fla.,  Pensacola — Plans  being  prepared  by  W.  C.  Frederic, 
Thiesen    Bldg.,    Pensacola,   for   6-story   hotel. 

MInn.,  Tjlertown — Bids  will  be  received  by  Board  of  Super- 
visors of  Walthall  County.  Tylertown,  until  July  20  for  brick 
courthouse  and  jail.     Xavier  A.  Kramer,  Magnolia,  Arch. 

l,n..  Many — Citizens  voted  $85,000  bonds  for  courthouse  for 
Sabine   I'arish.     Noted   Mar.   30. 

La..  Shell  Heach — (Lake  Arthur  post  office) — Plans  pre- 
pared by  Toledano.  Wogan  &  Bern.ard.  Arch.,  for  Shell  Beach 
Hotel.     Doullet   &  Williams,   Proprietors. 

Tenn..  Chattanooga — Plans  being  prepared  by  R.  H.  Hunt, 
Arch.,    for    combined    auditorium    and   armory. 

Tenn.,  Chattanooga — Plans  being  prepared  by  C.  T.  Jones 
for  reinforced-concrete  theater  for  Signal  Amusement  Co. 
Estimated    cost,    $75,000. 

Tenn.,  Harriman — Plans  being  prepared  by  Manley  & 
Young,  Arch..  Holston  National  Bank  Bldg.,  Knoxville,  for 
school    for   city.      Estimated    cost,    $50,000.      Noted   Apr.    6   and 

May  25. 

Tenn.,  Jackslioro. — Bids  will  be  received  until  June  30  by 
William  Allen,  (^ounty  Judge,  for  purchase  of  $60,000  bonds 
for  consolidated  school.     Noted  Apr.  20. 

Ky.,  Lesington — Plans   prepared   for   church   for   Broadway 

Methodist  Congregation.     Estimated   cost,   $110,000. 

Ky.,  Lexington — Leonard  Hotel  Co.  contemplates  building 
hotel.     L.   B.  Shouse.  interested. 

Ohio,  .'\Nhlnnd — First  Christain  Congregation  plans  to  build 
church.     Estimated  cost,  $40,000.     G.  B.  Myers,  Chn.  Bldg.  Com. 

Ohio.  Cincinnati— (Official) — King  Lumber  Co..  Charlottes- 
ville. Va.,  will  receive  bids  on  material  and  subcontracts  for 
Y.  M.   C.   .\.   I)uilding  at  Cincinnati.      (See   adv.   June   15   issue.) 

Ohio,  Fast  Liverpool — (Official) — Contract  will  be  awarded 
about  Aug.  15  for  citv  hall  and  marl<et  house.  Estimated  cost, 
$100,000.  Cassius  M.  Metsch,  First  National  Bank,  Arch. 
Noted   Apr.   20   and   27. 

Ohio,  Greenfield — City  plans  to  build  high  school.  Esti- 
mated   cost,    $100,000. 

Ohio,  IHIIIards — Plans  being  prepared  by  Frank  L.  Packard. 
Arch.,  1212  Havden  Bldg.,  Columbus,  for  school.  Estimated 
cost,  $60,000.  J.  W.  Reason,  Pres.  Bd.  of  Education.  Noted 
June   1. 

Ohio.  Lancaster — Plans  being  prepared  by  Reibel  &  Sons, 
Arch.,  Columbus,  for  church  for  Emanuel  Lutheran  Congrega- 
tion.    Estimated  cost.  $50,000. 

Ohio,  New  Straitsvllle — Plans  prepared  by  Matheny.  Allen 
&  Mounts.  Arch.,  (^oliimbus,  for  high  school  for  Board  of  Edu- 
cation.     Estimated   cost,   $55,000.      Noted   Apr.   13. 

Ohio.  Portsmouth — Norfolk  &•  Western  Ry.  plans  station  at 
Portsmouth.  Estimated  cost,  $450,000.  J.  E.  Crawford,  Roan- 
oke.  Va.,   Ch.   Engr. 

Ohio,  Toronto — Election  will  soon  be  held  to  vote  on 
$75,000  bond  issue  for  school  for  Board  of  Education.  Noted 
Apr.  6. 
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Inil..  (irrptirniidr — Ocpntiw  Unlvrmlly  plnnn  iloinillory  iind 
llillnliilHliadiiii  liiilliUliK,  IfiMlllimtml  cent,  fl(M),(lllll  iiiul  fbO.UOO 
ri'i<|>«i'ilvi<l.\, 

ln«l.,  'IVII  «'l«y — niilH  will  Hotiil  Ih.  loCi-lviil  liy  .li>liii  MiijfKor, 
Clm,    l;iilK.  roiii.,   fur  a-Hlory,  Gdxlim-ft     liiilni'  mill   I'liii   limiMc. 

KsllnmliMl      rciMt,      ISCi.OllU.        Jii H     .1.      Coo(>o|-,      Alfti.        Niilt'il 

.liiiio   ir>, 

MIrh..  (Jrniid  llnitlda  -St.  MiirkH  CnOiiMlnil  pliiiin  to  l>iill<l 
iiiii'i.'<ii  hxuHo.     i':H(iiiin(«>l  coat,  $r>u,nnn. 

MIoh..  Houiihtoo-  (tUtU'lul)  — I'Ulxoim  ili'fi<ulict  j:!:!r..(Pn(» 
l.oiiil  iMHiio  for  hlKh  «chuol.  \V.  K.  MUliT,  Hevy.  U«l.  of  Kilurii- 
lloii.      Niili'il   .ItiiiK   S 

Mlfh„  Knlnmnaon — rri'llmlimry  pluiiH  pr.'purcil  for  8-  op 
lO-Nioiv.  r.KxIiKi-n.  Iiiiiik  iiikI  oltlic  liiilMliiK  for  Klrnt  Niitlonal 
lillllK.        INIllIIUtlMl    tOHt.    110(1, (KM).       NotiMl     l''rl>.     17. 

«lrh..  Mlillnnil-  HIiIh  will  1>«<  rtxi-lvitl  by  U.  I..  Mcriitin. 
Kpi'P'-r  of  UcconlH  1111(1  Soul  of  Mklliiiid  liOilKc.  KniKhlH  of 
Pytliliis.  \mtll  S  p  ni..  Juiu-  27.  for  Iciiiplo.  CowIcm  &  Mul- 
Hchi'Ucr.  Sanlniiw.  .Vn-h. 

III..  «iipl>l»— ri.iiiH  pr«>i)iir«(l  l)v  lU'lxti'r  &  Uubiich,  Arch.. 
KiiHt   .-^t.   l-.oilrt,   for   city   hull   approvod   by   Council. 

III.,  «-|ilriiK» — A.  O.  KpiiMliic  *  llroH.  pliiriH  to  croft  building 
nt  ::il  ."^oiilh  .StMtc  .St.  KHtlnintod  i-ont.  $100,000.  James  W. 
.SpaldliiK.    l-t''    NaH.MUU    St..   Ts'i-w    York.    N,    Y.,    I'rcH. 

III..  Jolirt-  riaiiH  prepared  by  (".  W.  \Vob.ster.  Arch.,  for 
t.qolatloii   and   d.l.iitlon    hoHpllal.      KMtlmated   coat,    $00,000. 

Win..  i.niicnul.T— Clllzcns  voted  $50,000  bonds  for  city  hall, 
.r.   M.   .stoiio.   city   elk.      Noted    Apr.    IS. 

\M«..  >lllniiiik<-<> — Milwaukee  l>odKe  No.  2  Of  Odd  Fellows 
pliui   to   build   club   house  on   lUth   St. 

>\  U..  MIlMnukre — Plans  prepared  by  A.  C.  E.ichweller. 
.\reh..  Ml  Wi.scon.iln  St..  for  S-.storv  bulldlriK  on  Broadway  for 
Wlscon.xln   Telephone  Co.      ICstimated   cost,   $300,000. 

Win.,  i*«riiiK<- — Citizens  voted  $75,000  bonds  for  hlfrh  school 
and  remodellnj;  urade  school.  Plans  belntr  prepared  by  A.  C. 
Kschweller.     r.(ddsinlth     Pldp:..     Milwaukee,     for     blub     school. 

lonn,  niiliiiqne — Contract  will  soon  be  awarded  for  service 
hall  for  l>ubu(iue  German  College  and  Seminary.  Estimated 
cost,   $fiO.O(IO.     Noted   Apr.    20. 

lown.  IJiimont— Citizens  voted  $54,000  bonds  for  school. 
C  It.  Martin,  Secy.  Hd.  of  Education.     Noted  May  4  and  25. 

lawn.  Ft.  DodKe — Election  will  bo  held  July  11  to  vote  on 
$70,000   bonds   for    2    Rrade   schools. 

lown,  Indeiiondenee — Plans  beinp  prepared  by  Harry  E. 
Netcott.  .\r(b.,  for  bifih  and  ^rrade  school  for  Consolidated 
School   District.      Estimated   cost,    $S0.000. 

Io>vn.  lown  Cltv — Election  will  be  held  July  11  to  vote 
on  $00,000   bond  issue  for  school  in  4th  Ward. 

Inn-n.  Irwin — Plans  boinjj  prepared  for  2-story,  68xll0-ft. 
hish  school.  Estimated  cost.  $50,000.  W.  P.  Gernandt,  Kee- 
line  nids'.,  Omaha,  Neb..  Arch.     Noted  June  1. 

lown.  Knoxvllle — Bids  will  be  received  until  July  6  by  T. 
G.   Gilson,  Secy.   Independent   District,   for  high   school. 

lown.  Muxontlne — Bids  will  be  received  until  July  1  by 
Eckland.  Fusjard  &  Knapp,  Arch..  Chicago.  111.,  for  3-story, 
7Sxl25-ft.  addition  to  high  school.  Estimated  cost,  $75,000. 
Noted  May  4  and  June  15. 

lown.  Hert  Onk — Press  reports  state  bids  will  be  received 
about  Julv  1  for  3-storv,  93xl50-ft.  high  school.  Estimated 
cost,  $115,000.  Trunk  &  Gordon,  Donnell  Court  Bldg.,  St. 
Joseph,  Mo..  Arch.     Noted  May  11  and  Juno  15. 

lown.  AVnterloo — Bid.s  will  be  received  until  July  1  by  J.  E. 
Dempster,  Secv.  Bd.  of  Education,  for  3-story  school.  Esti- 
mated  cost.   $40,000.     J.   G.   Ralston,   Arch. 

Knn.,  CounHI  Grove — Bids  will  be  received  until  .July  5  by 
J.  J.  Rhodes  for  public  library.  A.  T.  Simmons,  Bloomington, 
111.,  Arch. 

Knn.,  Ell.sworth — Plans  being  prepared  by  H.  B.  Winter. 
Arch.,  Wherton  Bldg..  Manhattan,  for  high  school.  Estimated 
cost,  $50,000.  C.  N.  Fowler,  Clk.  of  School  Bd.  Noted  May  11 
and  June  1. 

Knn..  Grent  Bend — (Official)— Citizens  defeated  $40,000  bond 
issue  for  auditorium.  O.  P.  Dawson,  Mayor.  Noted  May  25 
and  June  1. 

Knn..  Harper — Press  reports  state  plans  being  prepared  by 
S.  S.  Voight.  Arch..  Barnes  Bldg..  Wichita,  for  2-story.  50x110- 
ft.  school.     Estimated  cost,  $40,000.     Noted  May  25  and  June  8. 

Knn.,  Newton — Press  reports  state  election  will  soon  be 
held  to  vote  on  $60,000  bonds  for  ward  school. 

Kan.,  Parsons — Bids  will  soon  be  received  for  State  Hospi- 
tal. Estimated  cost,  between  $40,000  and  $50,000.  C.  H. 
Chandler,   Topeka,   State   Arch.      Noted   Mar.    23. 

S.  D..  Clear  Lake — (Official) — Citizens  voted  $75,000  bonds 
for  courthou.se.     J.   M.   Wold.   County   Audr.     Noted   June  S. 

N.  D.,  Fargo — Board  of  Directors  of  St.  Lukes  Hospital 
plans  to  build  4-story  addition  to  hospital.  Estimated  cost, 
$50,000. 

N.  D.,  Minot — Plans  being  prepared  by  T\^.  E.  Hulse  &  Co., 
Hutchinson,   Kan.,   for   high   school.      Estimated   cost.    $125,000. 

Mont..  Missoula — Contract  will  be  awarded  about  July  1 
for  hospital  for  Northern  Pacific  Beneficial  Association. 
St.  Paul.  Minn.  Estimated  cost.  $110,000.  Charles  S.  Frost, 
St.  Paul,  Minn.,  Arch.     Noted  Mar.   16  and  Apr.  6. 

Mo..  Sprlnirfleld — Election  will  soon  be  held  in  Greene 
County  to  vote  on  $50,000  bonds  for  sanitarium.  Address 
County  Commissioners.  Springfield. 

Vrk..  Jonesboro — First  Baptist  Church  plans  to  erect  build- 
ing.    Estimated  cost,   $60,000. 

Tes.,  Austin — Board  of  Regents  of  University  of  Texas 
poTitemnlates  erecting  building.  Estimated  cost,  between 
?150,000  and  $200,000. 


'!'«•».,  AiiHlIn — l.ociil  MaHOnIc  bndlcH  plan  In  build  (J-Htory 
liidKe    luilldliiK.      KHtlmati'd    coHt,    $100,000. 

'I'l-v.,  Ilrnumoiit — Election  will  Hiion  be  held  to  vote  on 
$,10(1,0(1(1   liondH   for  HchuolH.     .1.  (!.  Sutton,   city   clk. 

'I'rx.,  Dnllnii' — I'Jxecutlvo  Commltteo  of  Hoard  of  TrUHtees  of 
.Souiloin  .MethodlMl  UnlvorHlty  will  construct  women's  dormi- 
tory   to   coNt   $200,000, 

'I'ct,.  Ot'iilxon — Election  will  soon  be  held  (o  voto  On  $GO,000 
liondH    for    Hchool. 

'IV»„  lOnniM — Plans  being  prepared  by  Sangulnet  &  Stauts, 
Ft.  Worth,  for  hiKli  school  for  School  lioaril.  iOstlmatod  cost, 
$75,000.      Noted    Miir.   23. 

Tfx.,  Vt.  Sfiiekliin — Plans  prepared  by  M.  T*  Waller  &  Co., 
Arch.,    I'M.    Worth,    for   3-Htory  school.      lOstlrnated   coHt,   $50,000. 

T«'X„  lliMiMtiin — l''rnternal  Order  of  10a glen  plan  club  house. 
Esllinated   coHt.   $50,000.     Charles  M.   Mullock,  .Secy. 

'I'vx.,  Itookdnlf — Plans  bclnK  prepared  for  school.  Estl- 
jnated    cost,    $40,000. 

Te«.,  Khrrmnn — Board  of  Trusters  of  Austin  ColloRo  plan 
to  erect    building.      lO.Mtliiialcd    cost,   $100,000. 

'IVx„  Wnxniinrlile — Plans  prepared  by  C.  W.  Hulger  & 
Son,  I'rai-torian  Bldg.,  Dallas,  for  2-slory  building  for  Central 
Presbyterian  Church.     lOstlmuted  cost,  $40,000. 

4>kln„  Ada — Press  reports  state  election  will  soon  bo  held 
to   vole   on    IfiO.OOO    bonds    for   school. 

Okln.,  McAlestor — Plans  being  prep.-ired  bv  .1.  .J.  Walsh, 
Arch..  Arnetto  Hlk..  for  additions  to  3  ward  Schools.  T.  U. 
Lewis,  Pittsburg,  County  Supt.  of  .Schools.  Noted  Mar.  23  and 
May  11. 

(>kln.,  Nowntn — Citizens  defeated  $50,000  bond  Issue  for 
school.     Noted   May  11. 

Okln.,  .Snpulpn — Plans  being  prepared  by  I.  R.  Timlin. 
Arch..  Boatman  Bank  Bldg..  St.  I.,ouis,  Mo.,  for  building  at 
Sapul|)a   for  .Southwestern    Bell   Telephone   Co.,   St.    Ixjuis,   Mo. 

Okln.,  Tulsn — I'ress  reports  state  B.  G.  Goble  contemplates 
lO-story  department   store.      Estimated   cost,   $100,000. 

f'olo.,  Lnmnr^Plans  being  prepared  by  George  B.  Roe  for 
opera    house.      Estimated   cost,    $50,000. 

Idnlio,  I'oenfello — Catholic  Church  plans  to  build  hospital. 
Estimated   cost,   $60,000. 

I'tnh,  Salt  Ijake  City — Greek  Orthodox  Congregation,  439 
AVest   4th   St.,   plans   to  build   church.      Estimated   cost,   $75,000. 

Arl/..,  Illsliee — Election  will  be  held  July  11  to  vote  on 
$75,000  bonds  for  schools  in  Warren  District.  A.  C.  Karger, 
Tombstone,  Clk.  Bd.   of  Supvrs. 

Calif.,  (iratiH  Valley — Plans  prepared  by  Georg'e  W.  Baxley 
for  hotel.      Estimated   cost,    $100,000. 

Cnlif..  Martlneai — Plans  prepared  for  school.  Election  will 
soon  be  held  to  vote  on  $50,000  bonds  for  same. 

Cnlir..  Merced — Citizens  voted  $40,000  bonds  for  high  school 
for  Board  of  Education.     Noted  May   11. 

Calif..  Riverside — Citizens  voted  $40,000  bonds  for  school 
for  Board  of  Education.     Noted  June  8. 

Calif.,  Sacramento — Bids  will  soon  be  received  for  Carnegie 
Library.  Estimated  cost,  $130,000.  Loring  P,  Rixford,  San 
Francisco,   Arch.     Noted  Jan.   27. 

Cnlif.,  Sacrnmento — Land  Hotel  plans  to  improve  and  en- 
large building  at  10th  and  K  St.     Estimated  cost,  $40,000. 

Ont.,  Beamsville — W.  D.  Fairbrother  interested  in  construc- 
tion of  high  school.      Estimated  cost,  $50,000. 

Ont.,    Gait — Bell    Telephone    Co.    plans    to    erect    building. 

Estimated   cost.    $80,000. 

Ont..  New  Liskeard — Plans  being  prepared  for  agricultural 
high  school.  Estimated  cost,  $75,000.  J.  I.  Dixon,  Town 
Clk. 

Ont..  SImcoe — Plans  being  prepared  by  Chapman  &  McGiflin. 
Arch..  95  King  St..  E.,  Toronto,  for  2  ward  schools  for  Board 
of   Education.      Estimated   cost,   $40,000. 


Alta..     Calgary — City 
Estimated  cost,   $150,000. 


contemplates     building    auditorium. 
George  W.  Craig,  City  Engr. 


B.  C,  IVelson — Plans  being  prepared  for  building  for  Koo- 
tenay  Lake  General  Hospital.     Estimated  cost,  $50,000. 

Bids    In    and    Contracts    Awarded 

Mass.,  Cambridge — Contract  for  3-story,  80x200-ft.  building 
for  Tech  Block.  Inc.,  awarded  to  HAYNES  CONSTRUCTION 
CO.,   40   Court  St.,   Boston.     Estimated  cost.   $89,000. 

Mass.,  Holyoke — Bijou  Theater  Co.  awarded  contract  for 
theater  on  Main  St.  to  LOUIS  CARREAU  &  SON.  Estimated 
cost,   $85,000.     Noted  Apr.   20. 

Mass..  Springfield' — Contract  for  3-story  school  awarded  to 
W.  A.  NEWTON  CO.,  150  Birnie  St.  Estimated  cost,  $100,000. 
Noted  Apr.  27. 

Mass.,  Worcester — Contract  for  freight  house  on  Franklin 
Ave.  for  Boston  and  Albany  R.R.  awarded  to  E.  D.  WARD.  82 
Foster  St.  Estimated  cost,  $50,000.  F.  B.  Freeman,  Boston. 
Ch.  Engr.     Noted  May  4. 

N.  Y..  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Contract  for  6-story  addition  to  building  of  N.  Y.  Telephone 
Co.  at  "Walker  and  Lispenard  St.  awarded  to  LEVERING  & 
GARRIGUES,   552   West  23d   St. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official) — 
Contract  for  7-story  building  for  Boys  Club,  Ave.  A  and  10th 
St.,  awarded   to   E.  CORNING!  CO.,   52   Vanderbilt  Ave. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Contract  for  16-storv,  43x90-ft.  building  at  21-33  East  38th  St. 
for  Lane  Brvant.  25  West  38th  St.,  awarded  to  M.  EIDLITZ 
&  SONS,   30   East  42d  St. 

N.  .1..  Communipaw — (Official) — Contract  for  3-story,  40x 
70-ft.  dormitory  for  Central  Railroad  of  New  Jersey  awarded 
to  D.   W.   McGEE,    188   Market   St.,   Newark. 
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\.  J.,  <;ilil>Mto\vn — Contract  for  school  for  Board  of  Educa- 
tion awarded  to  CHARLES  I).  BURNS,  Drexel  llldg..  Philadel- 
phia. I'fiin. 

i\.  J.,  I'rinerton — Contract  for  bank  buUdini;  for  First 
National    I'.ank   awarded   to  MATTHEWS   CONSTRUCTION   CO. 

renii.,  HnrrlnhurK — St.  Lawrence  Church  awarded  contract 
for  1-  and  2-.storv,  60xll5-ft.  school  and  church  to  FRANK  J. 
COLGAN,  220.')  North  Broad  St..  I'hiladelphia.  E.stimated  cost, 
$05,000. 

I'enn.,  LcwiHtonn — Contract  for  hiph  school  for  Board  of 
Education  awarded  to  SHAMOKIN  LUMBER  AND  MANUFAC 
TURING  CO..  at  $92,000.     Noted  Mar.  23. 

IVnn,  Liltitz — School  Board  awarded  contract  for  school  to 
ANDREW  BRESLIN.  Summitt  Hill,  at  $68,292.  Noted  June  8 
and   15. 

I'enn.,  iVenqurhonlnK — Bids  received  by  Mauch  Chunk 
Town.ship  School  Board  for  hiph  school  rejected.  Estimated 
cost.    $60,000.      Noted   Mar.    2   and   June    L 

Penn.,  Pbllndplphla^Bids  received  June  12  for  school  at 
4th  and  Porter  St.  as  follows:  Melodv  &  KeatinR,  Bailey  Bids., 
$189,599;  William  R.  Dougherty,  IfiOS  Sansom  St.,  $190,247; 
Warren   Moore     Co.,   Commercial   Trust   Bldf?.,   $190,650. 

Ponn.,  Phlln<lel|thln — Low  bids  received  for  new  winss  for 
school  at  5Sth  and  Media  St.  a.s  follows;  William  R.  Doush- 
ertv,  1610  Sansom  St.,  $61,529;  Thomas  M.  Dudley  &  Sons,  941 
East  Passyunt   Ave.,   $61,666;    Wilbert   Beaumont,    $63,700. 

Penn,,  Phllndolphia — Contract  for  5-storv  freight  house  on 
Washington  .\ve.  for  Penn.sylv.mia  R.R.  awarded  to  TURNER 
CONCRETIO  STEP^L  CO.,  at  $304,270.     Noted   Dec.   9  and  May   4. 

Penn..  Sharon — Contract  for  school  awarded  to  W.  WIS- 
HART  &   SONS.   Sharon.      Estimated   cost,   $69,000. 

V'a.,  Richmond — City  awarded  contract  for  improvins 
Howitzers  Armory  to  J.  T.  NUCKOLS,  Richmond.  Estimated 
cost,  $75,000. 

W.  Va.,  Fairmont — Contract  for  6-storv,  34x43xl20xl35-ft. 
hotel  for  Fairmont  Hotel  Co.  awarded  to  BARBER  RO.SS, 
614-622  11th  St.,  N.  W.,  Washington.  Estimated  cost,  $225,000. 
Noted  Mar.  30. 

W.  Va..  Fairmont — Contract  awarded  by  Fairmont  Building 
and  Investment  Co.  for  store  and  office  building  to  T.  L. 
RURCHINAU  306  Jefferson  St.,  Fairmont,  at  $80,000.  Noted 
May   25. 

W.  Va.,  MoundM-vilie — Contract  for  church  for  St.  Xaviers 
Congregation  at  7th  St.  and  Jefferson  Ave.  awarded  to 
THOMAS  SHRIMP  &  SON,  Moundsville.  Estimated  cost, 
$100,000.      Noted   Dec.   30. 

W.  Va..  Pinevilie — Countv  Court  awarded  contract  to  D.  J. 
PHIPPS,  Roanoke.  Va.,  at  $79,000,  for  courthouse  for  Wyom- 
ing Countv.  H.  M.  Pinevilie,  Chn.  Bd.  of  County  Comrs. 
Noted  Mar.  30  and  Apr.  20. 

S.  C,  .\lken — Aiken  Hospital  awarded  contract  for  hospital 
to    McGHEE    &    McGHEE,    Aiken. 

S.  C,  Chester — Contract  for  4-story  Pryor  Hospital  award- 
ed to  DuPRB-KENNEDY  CONTRACTING  CO..  Columbia. 
Estimated  cost.  $60,000.     Noted  Apr.  6. 

Ga..  Columbus — Contract  for  addition  to  Ralston  Hotel 
awarded  to  SOUTHERN  PERRO  CONCRETE  CO.,  Atlanta. 
Estimated  cost,  $50,000.     Noted  Mar.  30. 

Miss.,  fJulfport — Contract  for  courthouse  for  Harrison 
County  awarded  to  DOBBS  &  WHITEMORE,  Meriden,  at 
$99,300.     Noted  May  25. 

Tenn.,  Nashville — Buford  College  for  Young  Women 
awarded  contract  for  building  to  FOSTER  &  CREIGHTON 
CO.,  Independent  Life   Bldg.,   at  $50,000.     Noted   May   11. 

Tenn.,  Newport — Contract  for  bank  building  for  First  Na- 
tional Bank  awarded  to  J.  K.  JAYNES  &  BROS..  Johnson  City. 

Ohio.  Cincinnati — (Official) — Contract  for  9-story.  100x172- 
ft.  Y.  M.  C.  .\.  building  at  Canal  and  Elm  St.  awarded  to 
KING  LUMBER  CO.,  Charlottesville,  Va.,  at  $500,000.  (See 
adv.  June  15   issue.)      Noted   Apr.   27. 

Ind.,  Inilinnapolis — (Irvington) — Low  bids  received  June  10 
for  children's  guardians  building  at  Irvington  as  follows: 
State  Construction  Co..  Indianapolis,  $44,787:  A.  W.  Stoolman, 
Champaign,  HI.,  $45,839;  John  A.  Schumacher  Co.,  Indianapolis, 
$44,740.      Noted   May   11. 

Mich.,  Manlstique — Valkin  Construction  Co.,  Chicago,  HI., 
at  $105,000  submitted  lowest  bid  for  high  school  for  Board  of 
Education.     Noted  May  11  and  25. 

Mich.,  Northvlilc — Contract  for  2-storv  school  for  Board  of 
Education  awarded  to  CORELL  CONSTRUCTION  CO.,  Ionia, 
at   $56,800.     Noted  Apr.   20. 

AV'is.,  Antieo — Contract  for  high  school  awarded  to  IMMEL 
CONSTRUCTK>N  CO.,  Fond  du  Lac.  Estimated  cost.  $100,000. 
Noted  Mar.  23  and  June  15. 

Wis.,  RIpon — C.  R.  Meyer  &  Co..  Oshkosh,  submitted  lowest 
bid  for  municipal  opera  house  and  armory.  Estimated  cost, 
$50,000.     J.  E.  Carter,  City  Clk.     Noted   Fob.   10. 

lona,  Sioux  City — Contract  for  4-story  hospital  at  7th  and 
Jackson  St.  for  St.  Vincent  Hospital  awarded  to  B.  E.  SHORT. 
422   Court  St.,   at  $107,022.     Noted  June   15. 

Minn.,  NopemInK — (Duluth  post  office) — Contract  for 
Nopeming  Sanitarium  awarded  to  JACOBSON  BROS.,  Duluth. 
Estimated   cost.    $49,000. 

Knn..  Concordia — Contract  for  3-story  hospital  for  Sisters 
of  St.  Joseph  awarded  to  NEL.SON  BUILDING  CO.,  Salina. 
Estimated   cost,   $45,000.      Noted   Mar.   9. 

Kun.,  Osnwatomie — Contract  for  school  awarded  to  P.  H. 
CRITES,  2136  Bellview  Ave.,  Kansas  City,  Mo.  Estimated 
cost.  $40,000.     Noted  May  25  and  June  1. 

Nell..  David  City— Ohlsen  &  Son,  David  City,  at  $71,063,  sub- 
mitted lowest  bid  for  school  for  Board  of  Education.  R.  A. 
Bradley  &   Co..   Hastings.   Arch.      Noted   May   11. 

Neb.,  North  IMatte — Contract  for  2-story  bank  building  for 
First  National  Bank  awarded  to  McMICHAEL  BROS..  North 
Platte.     Estimated  cost.   $45,000. 

Mont.,  Lewlstown — Contract  for  Attix  Clinic  Hospital 
awarded   to  SMITH   &   STANTON,  at   $40,000. 


.Mo,.  St.  Louis — Contract  for  hotel  at  814  Washington  SI. 
for  Avenue  Realty  Co.  awarded  to  FRUI.NCOUN'ON  CON- 
TRACTING CO..  St.  LoulB.  Estimated  cost.  $50,000.  Noted 
Apr.   20. 

Okln.,  DrumriKht — Contract  for  5-story  hotel  awarded  to 
HARROLD  RKA,  Drumright.  Estimated  cost,  $120,000.  W.  L. 
McAtee,    Arch. 

Wash.,  Seattle — Contract  for  7-8tory  denartment  store  for 
Frederick  &  Nelson  Co.  awarded  to  BLACK  CONSTRUCTIO.N 
CO.,    St.    Louis.    Mo.,    at    $1,000,000. 

Calif.,  Kednooil  Clty^Contract  for  Jail  for  San  Mateo 
County  awarded  to  NEW.SO.N  &  HEN.Nl.NG,  at  $44,819.  Noted 
Mar.  16. 

Que.,  Montreal — Contract  for  Robin  St.  School  awarded  to 
L.   BEAUDRY,   at   $136,000. 

Ont.,  Ottawa — Contract  for  reconstruction  of  parliament 
buildings  at  Ottawa  awaided  to  PETER  LYALL  CONSTRUC- 
TION  CO..    Montreal.      Estimated    cost,    $6,000,000. 

Ont.,  Sarnla— Contract  for  school  for  Board  of  Education 
awarded  to  SCHULTZ  BROS.,  Brantford.  Estimated  cost, 
$60,000.      Noted    Nov.    25   and    May   25. 

Ont.,  Toronto — Contract  for  building  for  Trusts  &  Guar- 
antee Co.  awarded  to  C(JWLIN  &  SON,  Mall  Bldg.,  Toronto. 
Estimated   cost,   $200,000. 

Ont.,  Windsor — Contract  for  addition  to  Collegiate  Institute 
awarded  to  WELLS  &  GRAY,  LTD.,  Mannintj  House  Blk. 
Estimated  cost,  $150,000.     Noted  Jan.   6. 


A  New  Railroad  in  Cuba  is  i)lanned  by  M.  S.  Hershey,  "the 
chocolate  king,"  of  Hershey,  Penn.  Mr.  Hershey  returned  June 

3  from  a  6-months  visit  in  the  best  growing  section  of  the 
island.  He  arranged  for  the  building  of  a  large  sugar  mill 
in  the  province  of  Matanzas  and  has  purchased  plantations 
covering  about  10,000  acres.  The  railroad  will  extend  through 
these  plantations  to  the  mill,  necessitating  about  30  mi.  of 
constructions.  It  will  be  called  the  Hershey-Cuban  railroad 
and  will  start  at  Casa  I'lanea  on  the  eastern  side  of  Havana 
harbor  and  run  to  Matanzas.  The  investment  Is  made  to  in- 
sure a  steady  supply  of  sugar  for  the  Hershey  chocolate  busi- 
ness. The  line  will  touch  the  Hershey  sugar  mills  so  that 
it  will  be  possible  to  load  the  sugar  on  the  Hershey  plan- 
tations and  unload  it  from  the  same  cars  at  the  Hershey 
factory  in  Hershey,  the  freight  ferry  being  used  to  carry  the 
cars  from  Havana  to  Key  West  across  the  Straits  of  Florida. 

M.  M.  Marsh,  Si(iuirres.  Costa  Rica,  C.  A.,  recently  ap- 
pointed Superintendent  of  Ways  and  Bridges  of  the  Northern 
Rallwa.v  Co..  Costa  Rica,  wants  catalogs  and  circulars  relative 
to  maintenance-of-way  and  bridge-material  supplies. 

Road-Bulldin*;  Supplies  Are  Ilelni;  Sent  to  Columbus.  N.  M., 
according  to  a  dispatch  from  Chicago,  for  construction  of  120 
mi.  of  military  road  for  the  United  States  Army,  by  Major  K. 
J.  Hampton,  Act.  Quartermaster  of  the  Central  Dept.  of  the 
Army.     The   road-building  equipment   will    include   4    tractors, 

4  graders,  18  dump  wagons,  scrapers  and  other  implements. 
In  addition  to  these  66  small  motor  trucks  for  transport 
service  have  been  started   on  the   way  to  the  border. 

Con.struction  ^Vo*•k  in  Chile  as  reported  by  the  Bureau  of 
Foreign  and  Domestic  Commerce — With  the  opening  in  De- 
cember, 1915,  of  the  Maule  River  Bridge,  begun  in  1908,  the 
State  Railway  line  from  Talca  to  Constitucion  was  com- 
pleted. The  weight  of  the  bridge  is  71.079  tons,  length  1.230 
ft.,  and  the  height  of  rails  above  river  level  79  ft.  The 
value  of  the  contract  was  close  to  $340,650.  Reports  from  the 
other   railroads  are   not   yet   available. 

The  Director  of  Public  Works  approved  the  plans  for  the 
construction  of  a  railroad  from  El  .Mamo  to  \lolina  to  cost 
about  $980,000.  The  Aguas  Blancas  Railway  Co.  obtained  per- 
mission to  build  a  30-tni.,  30-in.  gauge  branch  line  in  the 
nitrate  district — the  manager  of  this  company  is  H.  W. 
Robinson,  of  Antofagasta — and  a  concession  for  a  6R-mi.,  3.28- 
ft.  gage  railroad  to  connect  the  Potrerillos  mine  with  the 
State  railways  was  secured  by  William  Br.".den,  whose  ad- 
dress is  Calle  Teatinos  enter  Catedral  y  Compania,   Santiago. 
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Iron  and  Steel  Bars  and  Rands,  Angles.  Tees.  Reinforcing 
Bars.  etc.  Interstate  Iron  and  Steel  Co.,  First  National  Bank 
Building,  Chicago,  111.     Catalog.     Pp.  72.      4x6 ',4   in. 

The  Red  Book.  United  States  Gypsum  Co.,  205  W.  Monroe 
St.  Chicago,  111.  Pp.  98;  4x6%  in.  This  is  the  1916  edition  of 
this  book  illustrating  and  describing  the  products  of  this 
company  including  plasters,  tile,  lathing,  etc.  Copies  will  be 
mailed  to  engineers  on  receipt  of  requests  written  on  their 
letter-heads. 

Common  Sense  Pile  Protector.  Common  Sense  Pile  Pro- 
tector Co.,  Long  Beach,  Calif.  Pamphlet,  pp.  4;  4x8  in. 
Illustrated. 

The  Cleaning:  of  M'ntcr  Mains.  The  National  Water  Main 
Cleaning  Co.,  50  Church  St.,  New  York.  Pamphlet.  Pp.  22. 
6x9  in.     Illustrated. 

This  reviews  arguments  for  cleaning  deposits  from  water 
mains,  describes  methods  used  and  gives  results  in  terms  of 
decreased  frictional  loss  and  increased  discharge  for  various 
lines  cleaned. 

Surveying  Instruments.  Buff  &  Buff  Mfg.  Co..  Jamaica  Plain 
Station.  Boston,  Jlnss.     Pp.  124.     6x9  in.     Illustrated. 

Floor,  Shower  and  Roof  Drains.  Josam  Mfg.  Co.,  St.  Louis. 
Mo.     Catalog  No.  2.     Pp.  20;  0x9  in.     Illustrated. 

Hunt  Cut-Oir  Valves.  C.  W.  Hunt  Co..  West  New  Brighton, 
N.  Y.  Catalog  No.  ir.-3.  Pp.  28;  6x9  in.  This  catalog  contains 
illustrations  and  complete  description  of  standard  types  of 
gates  or  valves  for  controlling  the  flow  of  bulk  materials. 

\bout  Texaco  Crater  Conipouiid.  The  Texas  Co..  Dept.  W., 
17  Battery  PI..  -New  York.  Pp.  32;  6x9  in.  This  is  an  illus- 
trated pamphlet  showing  the  application  of  the  lubricating 
compound  made  by  this  company  for  wire  rope,  tractors,  ce- 
ment  mills,   quarries,   etc. 
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KAI'IO  TRANSIT   SY.STI  M.   NKW    YOUK.   N.    Y. 
Station  I'InlHh.  .St-ttloiiH  U-IS.  KtniH'  f> 

l!,.,a.lw.iy.   for  i.ti.tlon   tlMl.l.   "i.  .S.m  lion-   '-/''';''''.' ,^'-  f,    '/ 
l>i.nl..l   ItoKUO.   ISes.fi:!!.     Th.-  It.in   l.l.U  of  111.'  J  1"W.hI   I.I.KU  m 


l>iinl<<l   ItoKUO.   tS< 
woio  iiH  followa: 


It 


4S..VU»l.H  (I    lilr  (w  B  >:'»"•'>  .»••■«'»''»  , 

■UO^.ltl   iiLmw  Kl  ."ixHin  ,  l-in  ri».liu»>M.i.il>  . 
I.IIM  «.i(l    til.,  iw.u)  3  »  IV-in.  2J-II1    rci.lmn 

(Hiinb.  ,. 

r.Hl  mi  tt.  tiU<  (w.g)  3  K  0  iii.,  aO-iii    ri«.lm» 

fOlllI".  .    , 

:nt,r.H)5.ift  tiio (we>o»o>» !»•'■'»'«"'     ■  , 

17,\».i(t   liliMw  «  )  OxtUii  ,  l-iii  rmliimooinn 
1,740  i..|ft    lilc  (w.g)  «  X  It  in.  -Jill    riwlius 

»U)  xi  (t  tilo  iw  K  )  11  X  tl  in  ,  Jt^iii  rniliiui  eoiiib.. 
•Vllind  til.-Un.KwK).  1-iii  riiiliu*. . . . . . .     ^ 

4.:t7:ii.H  (I  lil.-wnii-vilnfiiMlriilorcd  (b.m.)  not 

'I  . , , 

Irifiml  colored  (b.m.)  not 


ulrniiihl 
i:.  mi  ft    til 


r..:i:ui . 


n.ll. 


(t    111.-  «  |.   .-..l.irMl  (b.m.)  vitriBed  or 

„ iiiili.,l,..iri.iKlil    

20  d.ift.   tilo  wp    i-iilorcd  (b  m  )    vitrihod  or 

doiiii-vitriliiHl.  1-in  riuliun  roiiil) 

70  K.ift.   tile  wp    rolor.Hl   (b.m)    vitritiiHl  ur 

•«rmi-vilritii"<l. '.')-in  rniliun  oonib 

M  B.|  ft     till-  w  p    roliircd  (b  m.)    vitrifictl  or 

si-iTii-\  ilrilii'il.  L'O-in  nuliiis  comb 

lJ.:tL'Os<i  (t   inosiuiMiiullilcbiiiidii 

1  d,".0!«i  h.  Iiil>lct».  moiuuciind  tilo 

371)  pliu|iic»  colorc<l   miwuic  nnil  tile,  atation 


70  pliu 


plmiucs  colored   mosaic  and   tile,  station 
columns ; '      j   .i 

00  »<i  ft  tablets  destination  moeaio  and  tile 
colored 

a."*''  a<i  ft.  fnlenec.  plaques ■ 

•J7..(IK)  sq.yd.  plastering  (arched  surface),  con- 

7.(XH)  sq.vti.pla.stering  (flats) ,  brick  or  h.t.l 

1  l.-.HX)  sii  vd.  pla.steriim  (fiattt) .  concrete  . 

.Ws.i  vd.  pliistcrini!  (flats) .  metal  liitli 

22.(Mi)  .sq  f t .  cement  work,  wainscot.s 
l.-.li.lX)0.iii  ft.  cement  work.  3-in  floor  finish .. . 
22.StX)  9q  ft.  cement  work,  finish  on  brick  or  h.t. 

eO  sq  ft.  cement  work,  sign  panels 

71H)  cii  ft.  concrete  work.  copinRS. 

10  cu.yd.  concrete  work,  foundations 

630  cii  ft.  concrete  work,  reinforced 

200  eu. ft.  concrete  work,  protective. 

SIX)  cu  ft.  c(mcrete  work,  street  landings 

5  cu.yd  cinder  fill .  .  „ 

5,S.'>0  lin  ft.   tread   concrete  stairs,   etc.,  sclt- 

supporting  stairs , 

450  s<i  ft.  concrete  stairs,  etc.,  self-supporting 
landings ■  •  ■ 

6,1(X)  lin.ft.  tread,  concrete  stairs,  etc.,  sup- 
ported stairs " "  1 '  j 

4.250  sq.ft.  concrete  stairs,  etc.,  supported 
landings .-.    ■ 

330  cu.ft.  concrete  stairs,  etc.,  supporting 
columns 

7,2.')0  sq.ft.  concrete  stairs,  etc.,  non-s  ip  treads. 

2,300  lin.ft.  concrete  stairs,  etc.,  cement  bases . . 

1,150  lin.ft.  concrete  stairs,  etc.,  exposed  ce- 
ment finish  stairs w  ■  . 

l.(XX)  sq  ft.  concrete  stairs,  etc.,  cement  finish 
street  landincs ■,    •  , 

16,740  cu  ft.  brick  masonry,  common  brick. . 

40  cu.ft.  IidUow  tile,  2  in 

19.130  cu-ft.  hollow  tile.  3  in 

6,300  cu.ft.  hollow  tile,  4  in. 

125Iin.ft.holl()\vtilc.  4!xl3-in.  flue 

1,440  wccp-holcs,  h.t.  walls.. 

9,700  strap  anchors,  galvanized 

60  sq.yd.  metal  lath,  without  furring 

25  sq.vd.  metal  lath,  with  furring 

9  ticket  booths,  type  "B" 

2  ticket  booths,  type  "E" 

I  ticket  booth,  type"  K" 

II  doors,  type  "A"._. . ;_ 

11  pair  doors,  type  "B" 

1  pair  doors,  type  "C" 

75  doors,  type  "D" 

12  doors,  type  "£"._..._. 

47  pair  doors,  type  "G" 

5  doors,  type  "J" • 

250  sq.ft.  doors,__type '  K   

1  door,  type  "Q" 

30sq  ft.  doors,  type  "L    

9  doors,  type  "M" 

2  doors,  type  "P" ,      ;  i    u 

1,240  sq.ft.  windows,  double  hung 

67  sq.ft.  windows,  casement 

40  sq.ft.  windows,  hinged 

20  additional  hardware,  door  checks 

100  additional  hardware,  door  stops ........ 

45  additional  hardware,  rubber  covered  chains 

2C  additional  hardware,  push  plates 

2C  additional  hardware,  door  pulls   

2C  pair  additional  hardware,  kick  plates 

1  320  lin.ft.  railins,  type  "FS,"  including  posts.. 
6i  0  sti.ft.  railings,  type  "GS,"  including  posts  . 
6i  0  lin.ft.  railings,  type  "LS,"  including  posts. . 
1 ,  430  sq.ft.  railings,  type  "BS,"  including  posts 

4i;  lin.ft.  railings,  pipe , 

l.=,01in.ft.  gates,  etc.,  low  sliding 

2V  lin.ft.  gates,  etc.,  high  sliding 

8  Un. ft.  gates,  etc.,  folding 

14  single  gate  controls 
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101.30 

75  00 

91  00 

139 .  80 

140  00 

130.00 

126.50 

150  00 

126,50 

78.70 

65  00 

73,70 

78.20 

70  00 

08.20 

50.00 

65  00 

45,10 

87.00 

80  00 

91,25 

4.98 

7  00 

4  50 

40.70 

20  00 

49  00 

5.48 

7.00 

5  50 

76.50 

70  00 

71,50 

38.00 

35  00 

33  00 

4  54 

4  00 

4,30 

7.87 

4  00 

7.58 

3.80 

3.00 

3.80 

4.40 

5  00 

4.45 

3  08 

2  50 

3.08 

1.98 

2,00 

1.98 

3.30 

3.00 

3,25 

4.55 

4  00 

4  55 

10.12 

8.00 

10  10 

3.45 

4  25 

3  73 

.50 

.70 

oo 

3.57 

5  00 

4  00 

.57 

1.00 

00 

1.40 

2.00 

1.54 

8.93 

10.00 

9,07 

12.00 

15.00 

13.50 

3  97 

9.00 

4  35 

18.70 

30.00 

20.30 

,1nd<llti..nttle,-i.  floor  1)1. xm 

^.tOlli.rt,  U-ln,  w.-i.gulv  pliie,  Kiito  roped 

TOlii.ft    t  ill   KqiiiireHti-i.lliibiiiK 

27  p.i  i/i.i.  ■     I  Kill''  |>ii»l"iiii'l  ii|)|>iirteiiiiiic<K.  , 

1  i.iwiiii.i'  ,-.l.'.li.'alf  poiilnnnil  iippiirl.'iiai n   ,. 

1,030  r.q  It    Kiilli.n  mid  fiaiiicn,  vent.  <i]ieiiiiiK, 

'c.-i.  ill  vciil  hliiiftit 

2e.-i.  vi'iit pout" I       1 

2  Higii  poHt«.  I'lc,  ill.  mgn  pout  at  Mtrei-t  level . . 
48  aiKii  p.wtH,  etc.,  ill.  sign  friuiio  (suMpended) .... 
Hft  mi  ft.    Hilt"   poBta,   etc.,   fnimiiH   (enameled 

Higim)  on  liiw  railing _ 

10  mi  ft     «iiin   po«l«,   etc.,    framcH   (enameli'd 
Higiii.)  ill  fiigh-low  gellir ,       „ 

275  lin  ft   hign  post*,  etc.,  »ta.  approach  reflec- 
torn  and  framcH 

1,075   mitt,    sign   posts,    etc.,   onumeled   Hign 
pllll.w ; ,-. 

27  »(|  ft.  sign  postn,  etc.,  frames  lor  onamclina 
direction  signs •  ■ 

1051in  ft.Mtri.etrailingi.,  typo    K    

240  lin.ft,  street  railings,  typo  "K" ...........  . 

175  lin  ft.  tread  steel  ladders,  etc.,  luddom  be- 
tween slal  ions ;■..■■,,■■ 

100  Hi|  ft    Hliil  liiddiTH,  etc.,  ladder  platform* 
liclw.'in  slalioliH 

7,!)(IOlli  Htiil  laddiTH,  etc.,  steel  lintel  shapes. .. 

1^200    II).    sticl    ladders,    etc.,    miscellaneouH 
shapes ■ ■ ■ 

44  steel  ladders,  etc.,  ladders — track  to  plat- 
form  

2,000  lb.  miscellaneous  iron  castings 

3,800  lin, ft,  hand  rails,  oak 

6,950  lin.ft.  platform  edge  construction,  non- 
slip  treads .'       ■  ,  .,, 

3(K)  per  hole  platform  edge  construction,  drill- 
ing holes  in  facia  angle 

Hough    iilumbing    work,    six    stations    (lu 
sum)  , 


7   15 

.32 

.(15 

52  25 

26  08 

2  20 
no  (M) 
277  (K) 
100  70 


3.30 

.045 


11.00 
.00 


1  (Ml 
,50  (X) 
50  (XI 

2  50 
KX)  (X) 
150  IX) 

90  00 

2   50 


3  00 
9,00 
8.00 


18,00 
.07 


9,800  00    12,000,00 
00      3,000.00 


1,82 


1,92 


1.00 


Hough    plumbing    work,    enclosures    bet 

stations  (lumpsum) .,,.... ''•^'JiJ 

.50  plumbing  fixtures,  water  closet  bowls ''1;  '-'11 

22  plumbing  fixtures,  lavatories  station 27 .  .j() 

1 1  plumbing  fixtures,  lavatories  signal  towers, 

30  plumbing  fixtures,  urinals. !!?  ™! 

1 1  plumbing  fixtures,  slop  sinks  in  closet "o    ,V 

45  plumbing  fixtures,  floor  drains 8,  2.> 

1,.')40  lin  ft.  supply  pipe,  1  in.  to  enclosures  .22 

1,000  sq.ft.  structural  glass  and  slate  (glass)  ^ 

j-in.  wainscoting ,■■,••/■,; 

1,650  sq  ft.  structural  glass  and  slate  (glass) 

J-in.  pipe  chamber  partition . 

400  9<i.ft.  structural  glass  and  slate  (glass)  J-in. 

1,070  sqft.  structural  glass  and  slate  (glass) 
J-in.  stall  partitions ;•■,■■  v  ,      ; 

150  sq.ft.  structural  glass  and  slate  (glass) 
1-in.  floor  slabs... \-  'i  V  '  Y  ,' '  \ 

300  lin.ft.  structural  glass  and  slate  (glass) 
curved  corners  and  angles ■     • 

30  sq.ft.  structural  glass  and  slate  (slate) 
wainscoting ; '  ,  ' '  '/'i'  '.' ; 

225  sq.ft.  structural  glass  and  slate  (slate) 
pipe  chamber  partitions 

80  sq.ft.  structural  glass  and  slate,  shelves   .,  ,  . 

135  sq  ft.  structural  glass  and  slate,  stall  par- 
titions  ,■     "  ■  A   ■     ■  i  1  ■     ■ 

30  sq.ft.  structural  glass  and  slate,  floor  slabs . . . 

20  lin.ft.  structural  glass  and  slate,  curved  cor- 
ners and  angles ,n  r-r 

115c.-i.  work,  posts ,   V n 

300  lin.ft.  c.-i.  work,  top  rails J   10 

10  c.-i.  work,  wall  flanges 

25  c.-i.  work,  register  faces  and  frames.. ...... 

17  c.-i.  work,  c.-i.  vent  louvres  in  walls,  toilet . . . 

7,000  ib.  steel  supporting  shapes 

11,000  lin.ft.  electric  conduits.  J  in 

1,000  lin, ft.  electric  conduits,  1  in 

2, .575  lin.ft.  electric  conduits.  15  in 

550  lin.ft.  electric  conduits,  2  in 

100  hn.ft.  electric  conduits,  2Hn 

100  lin.ft.  electric  conduits,  3  in 

1,000  lin.ft.  electric  conduits.  |  in.  flexible 

50  special  conduit  fittings — removable  covers. . 

500  c.-i.  outlet  boxes 

5  c.-i.  pull  boxes,  6x0x0  in 

5  c.-i.  pull  boxes.  12x12x0  in 

5  c.-i.  pull  boxes.  18x12x6  in 

2  c.-i.  pull  boxes.  24x18x0  in ■ 

18  c.-i.  pull  boxes.  12x0x4  in.  hinged  cover  and 
lock 

60  c.-i.  pull  boxes.  0x6x4  in 

5  c.-i.  pull  boxes.  12x0x4  in 

5  c.-i.  pull  boxes.  4x4x4  in 

50  c.-i.  heater  boxes •  ■  ■. Hon 

8  steel  panel  board  boxes.  25x6x49  to  60  in 17 .  00 

8  steel  panel  board  boxes.  25x6x37  to  48  in "■    '  ■ 

6  steel  panel  board  boxes.  50x0x49  to  60  in ...    , 
44.300  sq.ft.  painting  work.  2-coat  work,  iron 

or  steel .  ,_ . 

112.800  sq.ft.  painting  work,  3-coat  work,  iron 
or  steel ■  ■ 

397.200  sq.ft.  painting  work.  2-coat  work, 
plaster  and  cement. 

2.140  painting  work,  numerals 

170,000  sq.ft.  painting  existing  steel  struc- 
tural work  (sec.  219) 

Paneled  concrete  wall  Gerard  and  River  ave., 
(Sec.  219)  (lump  sum) ■  ■ 

700  sq.yd.  tooling  and  dressing  paneled  con- 
crete wall  (sec.  219)  (lump  sum) ,  *  ■  '- 

Restoration  of  station  finish  Mott  Ave.  station 

(Sec.  219)  (lumpsum) 2.733. UU 

Constructing  switch-tower  Mott  Ave.  station 

(Sec.  219)  (lumpsum) 867.O0 
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90,00 
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.83 


33,00 


7  85 

.34 

(10 

57  75 

28  50 

2  80 
138  (XI 
3(X)  (X) 
1 10 , 50 

2  47 

1.87 

2  15 

.415 

1  59 
8.20 
8.20 


12.00 
0575 


975  00 
49  .50 
27 ,  .50 
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.035 
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4.030.00      5.000.00 

1.10  .55 

3.000  00 

1,000.00 


.1325 
.18 


.57 

.71 

.105 

.90 

.43 
1.35 
4.15 
6.05 
9.35 

7.15 
1.25 
3.20 
,81 
11  00 
17.60 
16. 50 
33.00 

.022 

.0325 

.02 
.10 

.035 

1.600.00 

1.25 

5.200  00 

1.490.00 


Extended 


totals 8316,091      $327,031      «334.73;i 
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RAILWAYS— STEAM  AND  ELECTRIC 
Proposed  Work 

Xew  Vork — Buffalo  Southern  Ry.,  Buffalo,  applied  for 
franchise  to  extend  line  throush  additional  streets  in  Ham- 
Ijurg.      P.    Wing,    Buffalo,    Ch.    Kngr. 

New  Jerdey — Central  R.R.  of  New  Jersey  plans  2  additional 
tracks  through  Bayonne.  J.  O.  Osgood,  ^Jew  York,  N.  Y., 
Ch.    Engr. 

Xew  Jersey — (Official) — A.  D.  Snelbaker,  Woodstown.  in- 
terested in  railway  from  Bennsgrove  to  Atlantic  City.  Augus- 
tus Clark   Seward,  Vineland,   Consult.   Engr. 

Pennsylvania — M.  S.  Hershey  Chocolate  Co.,  Hershey,  sur- 
veying for  railway  from  Manheim  through  Lebanon  County 
via  tinion  Square,  Mastersonville,  Mt.  Gretna,  Colebrook  Lawn 
and    Bachmansville. 

FennHylvnnia — Lehigh  &  New  England  R.R.  making  sur- 
veys for  line  from  Bath  via  Chapman  Quarries  to  Benders 
Junction.   S   mi.      ii.   II.    Wilbur.   Philadelphia.   Gen.    Mgr. 

PennNylvania — McConnellsburg  &  Ft.  Loudon  Railroad  Co.. 
Franklin,  recently  organized,  granted  charter  for  line  from 
Franklin  to  Fulton,   10  mi.     J.  P.  Sipes.  McConnellsburg,  Pres. 

I'ennHylvania — Pennsylvania  R.R.  asked  Public  Service 
Commission  of  Pennsylvania  for  permission  to  change  main 
line  through  Sewickley  and  Edgeworth  to  enable  tracks  to 
run  along  bank  of  Ohio  River.  Estimated  cost,  $1,000,000. 
A.   C.   Shand,    Philadelphia.    Ch.    Engr. 

HennNylvanIa — West  Penn  Traction  Co.,  Pittsburgh,  plans 
extension  to  Dunbar  via  South  Connellsville.  W.  E.  Moore, 
First  National  Bank  Bldg.,  Pittsburgh,  Gen.  Mgr. 

Maryland — United  Railways  and  Electric  Co.,  Baltimore, 
applied  for  franchise  to  double-track  portion  of  Liberty 
Heights  Ave.     T.  A.  Cross,  Continental  Bldg.,  Gen  Mgr. 

Florida — Central  Florida  Interurban  Railway  Co.  incorpor- 
ated with  $100,000  capital  and  plans  about  300  mi.  of  railway. 
W.  S.  Alyea,  Secy. 

TenneNNee — Nashville — Gallatin  Interurban  Ry.  securing 
right-of-way  for  line  from  Edenwold  to  Springfield,  18.4  mi. 
R.  A.  Bailey,  Jr.,  Nashville,  Gen.  Mgr.     Noted  Jan.   20. 

Ohio — Ohio  Electric  Ry.,  Dayton,  granted  franchise  for 
1   mi.   track  on  4th  .St.     A.   I5enham,   Springfield,  Gen.   Mgr. 

IIIinolH — Chicago  Surface  Lines.  Chicago,  granted  franchise 
for  lines  on  Canal  St.  and  Lake  Park  Ave.  H.  B.  Fleming. 
First  National   Bank   BUlg.,  Ch.   Engr. 

AViHconMin — -Capital  Interurban  Co.,  Madison,  incorporated 
for  interurban  railway  between  Madison  and  Janesville.  G. 
Pickhardt,   interested. 

AVIdconiiln — Chicago  &  Northwestern  Railway  Co.  plans  9 
mi.  railway  in  Oconto  and  T>angdale  Counties,  Madison.  W.  H. 
Finley.   Chicago,   111..   Ch.   Engr. 

AVlNpon.sIn — Ettrick  Ry.  made  surveys  for  line  from  Blair 
to  Ettrick.  12  mi.  George  Bradish,  La  Crosse,  Engr.  Noted 
Sept.  9  and  Oct.   14. 

WiMponNin — Great  Northern  Ry.  plans  car  yard  for  1,000 
cars,  also  coaling  station,  etc.,  at  Superior.  A.  H.  Hogeland,  St. 
Paul,   Minn.,   Ch.   Engr. 

MinneNOta — Great  Northern  Ry.  plans  yard  for  2.000  cars 
at  Xoithtown  near  Minneapolis  to  cost  $220,000,  coaling  sta- 
tions and  engine  facilities  at  Sandstone,  Ihlen.  W'illmar  and 
Breckenriilge  and  various  other  points,  to  cost  $1,000,000, 
4,573  ft.  of  timber  bridges  replaced  with  steel  and  3.576  ft.  with 
concrete.      A.   H.   Hoagland,   St.   Paul,   Minn.,   Ch.   Engr. 

North  Dakota — Great  Northern  Ry.  extends  line  west  from 
Wild  Rose.  36  mi.  Estimated  cost,  $750,000.  A.  H.  Hoge- 
land.  St.   Paul,   Minn.,   Ch.   Engr. 

Oklahoma — Missouri  Pacific  Railway  System  plans  line 
from  Bartlesville  to  I'awhuska.  E.  A.  Hadley,  St.  Louis.  Mo., 
Ch.  Engr. 

WaMhinerton — Spokane  &  Inland  Empire  R.R.  granted  fran- 
chise to  extend  line  on  Grand  Blvd.,  Spokane.  A.  M.  Lupfer, 
Portland,  Ore.,  Ch.  Engr. 

California — San  I'edros,  Los  Angeles  &  Salt  Lake  R.R.. 
Los  Angeles,  will  spend  about  $1,350,000  for  improvements, 
including  new  rail  and  bridges.  A.  Maguire,  Los  Angeles.  Ch. 
Engr.   of   charge   of   valuation. 

Ontario — Sandwich,  Windsor  &  Amherstburg  Ry.,  Windsor, 
plans  1/4  mi.  of  single  track  with  double  track  on  portion  of 
London   St.,   Windsor.      James   Anderson,    Windsor,    Gen.    Mgr. 

Bids    In    and    Contracts    Awarded 

.Montana — Gnat  Northern  Ry.  awarded  contract  for  1  mi. 
extension  from  Butte  to  Choteau-Bvnum  branch  in  Teton 
County  to  be  known  as  Great  Falls  &  Teton  Ry.  to  A.  GUTH- 
RIE &  CO.,  St.  Paul.  Minn.  A.  H.  Hogeland.  St.  I'aul,  Minn., 
Ch.   Engr.     Noted   June   22. 

Oklahoma — Wichita  Falls  &  North  Western  Ry.  awarded 
contract  for  about  45  mi.  railway  in  Buffalo  to  J.  L.  TOBEY  & 
CO..  Terrell,  Tex.     W.  A.  Webb,  Dallas,  Tex.,  Gen   Mgr. 

LIGHT,  HEAT  AND  POWER 
Proposed  Work 

!V.  H.,  Milton — I.  W.  Jones,  Engr.,  preparing  plans  for  1- 
story  power  plant.     Estimated  cost,  $100,000. 


\.  J.,  PennHvllle — Salem-Pennsgrove  Traction  Co.  plans 
power   house.     Stern  &  Silverman,   Kngr. 

X.  J.,  Vineland — Citv  preparing  |>lans  for  addition  to  power 
house.  Estimated  cost.  $70,000.  Walter  Dalton,  Heed  Bldg., 
Philadelphia.    Penn.,    Engr. 

Penn.,  CheHter — Beacon  Light  Co.  preparing  plans  for  1- 
story  power  house.  Estimated  cost,  $1,000,000.  J.  T.  Windrim, 
Commonwealth  Bldg.,  Philadelphia.  Arch.  James  H.  Denis, 
Chester,   Ch.   Engr. 

Penn.,  Treverton — Board  of  Trade  plans  to  install  street- 
lighting   system. 

Md.,  Baltimore — Consolidated  Gas  and  Electric  Co.  prepar- 
ing plans  for   1-story  power  plant.      Estimated  cost,   $10,000, 

Vn.,  NarroMM — Narrows  Light  and  Power  Co.  plans  hydro- 
electric plant  at  Narrows  Falls  on   New   River. 

N.  <".,  Ounn — See   item  under  "Water  Works." 

IV.  C,  KernerHvliie — See  item  under  "Water-Works." 

IV.   ('.,   I'nlverHlty — See    item   tjnder   "Water-Works." 

Oa.,  Cordeie — City  votes  Aug.  3  on  $50,000  bonds  for  elec- 
tric-light and  power  plant.  C.  F.  Wagner,  City  Engr.  Noted 
May  18. 

Ohio,    Ijondon — City    plans   to    improve    electric-light   plant. 

Ohio,    Lorain — National    Tube    Co.    plans    power    plant. 

Ind.,  Indiana  Harlior — Mark  Manufacturing  Co.  plans  power 
plant.  Clayton  Mark,  Dempster  and  Dobb  St.,  Evansville,  111., 
I'res. 

Mich.,  Cadillac — Cadillac  Machine  Co.  having  plans  pre- 
pared for  power  plant.      P..   E.   Parks   &  .Son,   Engr. 

Win.,  .Monticello — (Official) — Village  Trustees  receiving 
bids  July  13  for  generating  equipment.  Henry  M.  Marty, 
Village  Clk.  Harrison  A.  Smith,  Vroman  Bldg.,  Madison, 
Engr. 

Minn..  Red  'WlnR — Board  of  Education  receiving  bids  July 
12   for  boiler  house.      A.   E.   Lindgren,   Secy. 

Kan.,    VImena — City   plans   to   rebuild   electric-light   plant. 

Kan.,  KIIi.H — Citv  plans  improving  generating  plant.  Esti- 
mated  cost,   $5,000.      R.   li.   Payne,   City   Clk. 

Kan.,  He.sMton — Commercial  Club  plans  electric-lighting 
system. 

N.  D..  Lankin — City  plans  election  to  vote  on  bonds  for 
electric-light  plant. 

N.  n.,  Neehe — H.  R.  liobowski,  Cherokee,  Iowa,  granted 
franchise  for  electric-light  plant. 

Mont..  HyKham — City  voted  bonds  for  electric-light  plant 
and  water  system.     Noted  Apr.   27. 

Mo..  St.  JoMeph — City  plans  $745,000  bond  issue.  $85,000  to 
be  used  for  improving  municipal  electric-light  plant.  0.  P. 
Hoff,  City  Engr. 

Ark.,  Stuttgart — See  item  under  "Water-Works." 

Okla.,  Dundee — See  item  under  "Water-Works." 

Okia.,  Hanna — -Canadian  Valley  Ice,  Light  and  Fuel  Co. 
granted   franchise  for  electric-light   plant.     Noted  June  1. 

Ariz.,  Phoenix — City  votes  Oct.  3  on  $600,000  bonds  for  mu- 
nicipal electric-light  and  gas  plant.  J.  B.  Girard,  City  Engr. 
Noted  June  8. 

Calif.,  San  Ilernardino — Fontana  Development  Co.,  Fontana, 
plans  power  plant  at  mouth  of  I..ytle  Creek  Canon.  Estimated 
cost,  $350,000.     A.  B.  Miller,  I'res. 

Out.,  AVarivlck — City  Council  plans  hydro-electric  power 
plant. 

Bids    In    and    Contracts    Awarded 

Mass.,  Lowell — I..owell  Electric  Light  Corporation  awarded 
contract  for  power  house  to  STONE  &  WEBSTER  ENGI- 
NEERING   CO.,    147    Milk    St.    Boston. 

N.  Y.,  Ithaca — New  York  State  College  of  Agriculture. 
Cornell  University,  received  bids  June  15  for  heating  work, 
new  underground  conduits,  etc.,  from  Merrill  Co..  Boston,  Mass., 
$21,500;  George  H.  Drake.  Buffalo.  $28,989;  John  W.  Danforth 
Co.,   Buffalo,   $25,747.      Noted   June    1. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Low  bids  re- 
ceived June  21  for  he.-iting  and  ventilating  work  at  Kings 
County  courthouse,  Fulton  and  Livingston  St.,  as  follows: 
Callahan,  Kingsley  Co.,  343  West  52nd  St.,  Manhattan,  $74,450; 
Wells  &  Newton  Co.,  $75,400;  James  H.  Merritt  &  Co.,  $74,- 
968.     Noted  June  15. 

N.  J.,  Trenton — (Ofl^icial) — State  Hospital  awarded  contract 
for  power  plant  to  DEKIMPE  BROS.,  Hoboken,  at  $25,800. 
Noted   Apr.    6. 

Penn.,  fjreenvlllt? — Mercer  County  Light.  Heat  and  Power 
Co.  awarded  contract  for  power  station  to  H.\NSCOM  CON- 
STRUCTION  CO.      Estimated   cost.    $100,000.      Noted   June   S. 

Penn.,  HnrrlMbnr^i: — Polk  Institute  awarded  contract  for 
power  house   to  C.   F.   HAMILTON,  at   $33,217. 

Ky.,  Hazard — Kentucky  Power  Co.  awarded  contract  for 
power  plant  to  C.  E.  CARLIN.  Welch.  W.  Va.  Estimated  cost. 
$200,000.     H.   W.   Sanders,    Welch,   W.    Va.,   Ch.    Engr.      Noted 

Apr.  20. 
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MWh..  Siiiill  str.  >liirl<<  MI.IiIkiui  Niiil  litin  I'nwiT  Cn. 
iiwiii  ili.l  .■i.niiMiI  lot  r<iiii|ili'tliiK  i.-|inlirt  to  iinwir  Ihmihi-  t" 
KOI'M'ATIii.N   l«>.   :':t3    IlKni.lwiiy.   Ninv    Vi.iU,    .\.    V. 

Ml«h..  -I'hrff  ItlvrrH  Clly  iiwiir.liil  ii.nlnul  fur  |>i>w<r 
plain    1.1    I!     IM>I<!I,AS  CO.,    Ann    .\ilior. 

Nrli..  S^riicuMf  Conliiii-t  iiwiuiIimI  for  clootrlc-Iluhl  pinnt 
t<i  .\I.M(>  I:Ni:INI':  .\.NM)  SI'I'I'UY  CO.,  onmlm.  llHUiiiiitfcl  loxl. 
$i:'.( .N..lr,l    ,\|.r.   :!". 

\vh.,  'rmiliMi  \'llliii{i>  iiwiiriU'il  conlriict  fur  i<li>i-trlc-llKl>l 
8.»Hli-iii   I,.   .\l,i;i;  \\V   I'D.,   OmiiliH.   iit   $r..iH!.      Niiloil   .luni>   Ui. 

«'nllf..  Onklnnd  fhi-vrolfl  Miilor  ('(i.  nwnnli-il  (•(intnu-l  for 
l-«tor.v  l.olUr  Iu>uhc  it(  pliinl  .iii  Foothill  Hlv.l.  to  VV.  K.  VVDOD, 
Uftrolt.   Mloh.,  Ill   IIO.UOO. 

UKIDCl  S 
Pro|>»)soil  Work 

\.  v.,  llliiKhnintoii-CUv  pliiii.M  I'oiicriMf  lirl(lK>'  "t  WiiHh- 
hiKlon  St.      .lohii   .\.  CItcl,  I'lty   I'ln^r. 

\.  J.,  \cniirk  i:rU'  II. U.  plans  lirlil^.-  ovi-r  I'asHnIc  River, 
rian.s  iippioM'd  l>v  War  Department.  IJ.  S.  I'arBuns,  New 
York.    .\.    Y..   Ch.    Kn^r. 

rnin.,  Ilrnvrr — ((>Hlolal) — Beaver  County.  Heaver,  and 
Allt'Klienv  t'oiintv.  I'iltHburKh.  reci-lvlnn'  bids  July  7  for 
eountv  line  brldKe  over  Heardon's  lUin.  J.  (i.  Chall'ant.  Itooni 
308.   Court    Mouse.    IMttsburnh.    Knur,   of  AlleRheny   County. 

IVnii.,  KiiMton^ — (dHU'lal) — Northampton  County  recelvln^^ 
bid.s  .hilv  II  for  <'ountv  Itridno  No.  KS3  over  Indian  Creik. 
(J.    1'.    F.    Voiiin.    lOaslon,   Controller. 

IVnii..  KIttiiiinliiK  —  (OllU-lal)  —  .\rmstronK  County  recelvlnj^ 
bids  ,luly  N  for  steel  liridne  over  Ci>\vanshaiinoel<  Creek  in 
Cowansliannoek  Townshii>  and  1  over  noithirn  branch  of 
rium  Creek  in  Plum  Creek  Township.  F.  M.  MelOlwain.  Kit- 
tanniiiK.   t'lk. 

MO.,  Kllloeott  Vity — Maryland  State  Roads  CommLssioners. 
tiOl  C.arrett  Hldt;:..  Haltlmore,  reeelvinK  bids  July  5  for  brldjre 
on   Clarksville   Pike   between  ElUcott   City  and   Elioak. 

Vii.,  IIIII.NvlUe — Carroll  County  recelvlni;  bids  Julv  8  for 
Sl-ft.   brid.ue  over  Snake  J{lver.      Address   Clerk.  Hlllsville. 

(in..  .\tlnn(ii — City  i)lans  to  repair  lOdnewood  Ave.  Bridge. 
Kstimated  cost,   $10,000.     G.  E.  Kauffnian.   City   EnKr. 

Fin.,  .MInnil — Hade  County  voted  ,$35,000  for  bridges.  S.  A. 
Beleher,    CUn.   Coinrs.      Noted   Apr.    13. 

Kin..  THiiNvlllr — Brevard  County  voted  V)onds  for  bridge  to 
connect  Merritt  Island  with  mainland.  Address  County  Clerk, 
Tltusville. 

MLvM..  liooncvlllr — County  Supervisors  receiving  bids  .July 
3  for  bridge  across  Mackey's  Creek  on  Marietta  and  Aliens 
Store   ltd.      C.   li.   I.acey.   Booneville.   Clk. 

MImn..  ChnrlcNton — Tallahatchie  County  receiving  bids  July 
3  for  iron  bridge  across  Tallahatchie  River.  D.  S.  Henderson, 
Charleston,   Clk. 

Tenn..  Knoxvlllp — Knox  County  Good  Roads  Commissior^ 
receiving  bids  July  5  for  concrete  bridge  over  Roseberry 
Creek   on  AVashington   Rd. 

Ky..  Bedford — Trimble  County  receiving  bids  July  3  for 
purchase  of  $45,000  bonds  for  bridges  and  roads.  O.  S.  .Tovce, 
Bedford.  Clk.     Noted  June  8. 

Ohio.  Akron — Montgomery  County  plans  concrete  viaduct 
across  canal  west  of  James  St.  Estimated  cost,  $50,000.  Ad- 
dress County  Clerk.  Akron. 

Ohio,  .\kron — City  will  vote  August  on  bonds  for  North 
Hill  Viaduct.  Estimated  cost,  $1,350,000.  J.  A.  Gehros,  City 
Engr. 

Ohio,  .\kron — Summit  County  receiving  bids  July  10  for 
bridge  in  South  Main  St.  Extension,  Coventry  Township.  V. 
G.   High,   Clk. 

Ohio,  ChilHoothe — Ross  County  plans  4  bridges.  G.  Perry. 
Chillicothe.   County   Surv. 

Ohio,  rincinnnti — Hamilton  County  receiving  bids  July  7 
for  extending  culvert  No.  1,  Delhi  Township.  Albert  Rcin- 
hardt,    Cincinnati,   Clk. 

Ohio.  Knton — County  awards  contract  foi-  bridge  work 
about  July  15.  Estimated  cost,  $8,600.  Address  County  Clerk, 
Eaton. 

Ohio,  IVew  Pnrls — Preble  County  plans  20  bridges.  O.  Hect- 
horn.   Eaton,  County  Engr. 

Ohio,  Snndu.«iky — City  plans  4  mi.  bridge  over  Sandusky 
Bav  from  Sanduskv  to  Marblehead  Peninsula.  Estimated  cost, 
$1,000,000.     R.  I..  Wager,  City  Engr. 

Ind.,  Hammund — City  plans  steel  or  concrete  bridge  over 
Grand  Calumet  River  on  Calumet  Ave. 

Ind..  Ja.sper — County  receiving  bids  Jul.v  3  for  170-ft.  con- 
crete  bridge   over  Patoka  River.      J.  H.   Seng,   Jasper,   Audr.  ^ 

III.,  L-csvi'ton — State  Highway  Department.  Springfield, 
receiving  bids  Julv  5  for  steel  bridge  on  Route  5  in  Fulton 
County.     Estimated  cost.  .?6,910. 

III.,  Pekin — fOfficiall — City  receiving  bids  .July  1  for  bridge 
work    in   Groveland   Township. 

Ind.,  Rookport — J.  Frank  Stocking,  Audr.,  Rockport,  receiv- 
ing bids  July   2   for  29   bridges  in   Spencer  Count.v. 

AVi.s.,  Rice  Lake — City  receiving  bids  about  July  1  for  270 
ft.  reinforced-concrete  bridge  across  Red  Cedar  River  on  Main 
St.  J.  H.  A.  Brahtz,  Mankato,  Minn.,  Consult.  Engr.  Noted 
Apr.   6  and   May   25. 

Iowa,  Independence — (Official) — E.  A.  Bordner,  County 
Audr..  Independence,  receiving  bids  July  3  for  construction  12 
bridges. 

Iowa,  MarahalltowTi — A.  "W.  Dobson.  County  Audr..  Mar- 
shalltown,  receiving  bids  Julv  6  for  constructing  30  bridges. 
Estimated    cost,    $30,000.      H.    O.    Hickok,    Engr. 


>lliMi.,  \Ukln  iDIIlclal)  .\llkiri  Courilv  plans  210-ri.  iriiSH 
and   Im.iih  .Hpiiii   brlilm-.      Adiln-HH  County   ClerU,  Allkln. 

>lliin.,  iliilTnlii  Wright  County  receiving  bldn  July  11  for 
pile    lirl.lge.       AddreHH    County    Clerk.    Buffalo. 

Itllnn.,  llaMtlnicM — City  receiving  bldH  July  «  for  120-ft.  span 
Ht.el    bridge.      It.    M.    Alexander.    City    Clk. 

:«llnn.,  >inillHi>n  City  receiving  bldH  July  3  for  steel  and 
concrete    biblge.      II.    F.    Nerge,    City    Clk. 

linn.,  Jeronu'— Gove  County  receiving  bldH  July  3  for  two 
3-Hpan  Hteel  brIdgeH  and  1  concrete  bridge  acroHH  Hmoky 
River,      S.   A.    .Mitchell.   Jerome.    Clk. 

Knn.,  Itlnnbnttnn — Hlley  County  receiving  bldH  Julv  12  for 
bridge  acioHH  Blue  Itlver.  W.  S.  Gi-arhart.  Slate  Engr!  Noted 
Apr.    27   an<l    May    25. 

Knn.,  rhlllliiHltiiru—  PhllllpH  County  receiving  bids  July  10 
for  sill]  iru.sH  liriclKe  near  Long  Island  and  l-span  ri'ln- 
for.'e.l-coiu  red-  brldg.'  near  Glade.  W.  VV.  Warner.  PlillllpH- 
burg.    Clk. 

.\,  II.,  Wnhiipton — Richland  County  receiving  bids  July  11 
for  Hli'el  bi-ldge  across  Bols  de  .Sioux  River.  P.  A.  Burton, 
Wahpelon.    .\u(lr. 

.>I<iii«,  roliiniliUM — County  receiving  bids  Julv  3  for  3  steel 
highway    liridges.      L.   B.    Barley.  Columbus.  County   Clk. 

Mont.,  illllon — lieavcr  Head  and  .Silver  Bow  Counties  plan 
bridge  across  Big  Hole  River.  Kstimated  coat.  $12,000.  Ad- 
dress County  Cleik.   Dillon. 

M«..  l.lntMiH — I, inn  County  receiving  bids  July  10  for  13 
stcil  bridges.     .1.   B.   Rogers,  County   Engr. 

Mo„  Sfdalin — Sedalia  Twelve  .Mile  Road  District  receiving 
bids  .luly  S  for  5  reinforced-concrete  bridges.  C.  A.  Thomas, 
Supt. 

Mo.,  Springfield — John  R.  McAfee,  Springfield.  County  Engr., 
prepaiing  plans  for  bridges  in  Greene  County.  Noted  June  15. 

\rk.,  Ilenton — Count.v  i)lans  bridge  across  Saline  Rlvi  r. 
Kstimated  cost.  $5,000.     .\ddress  County  Cli-rk,   Benton. 

Tex.,  Helton — Citizens  vote  July  l!l  on  $6,000  bonds  for 
bridges  and  other  improvements  in  Dennis  Mill  District.  Ad- 
dress County  Clerk,  Belton. 

Tex.,  lIuntMvillf — Walker  and  'frinity  Counties  preparing 
plans  for  bridge  across  Trinity  River  between  Huntsvllle  and 
Trinity.  Estimated  cost.  $75,000.  Address  County  Clerk, 
Huntsville.     Noted   Nov.   IS. 

Tex.,  KiverMlde — C.  ]\1.  McKinion,  Groveton,  and  W.  A. 
T^eigli,  Huntsville,  receiving  bids  July  10  for  bridge  across 
Trinity    River   at    Riverside.      Noted   Dec.    30. 

Okln.,  lloldenville — Hughes  County  votes  July  18  on  $50,000 
Ijonds  for  bridge  across  Canadian  River.  C.  M.  Lawrence, 
Holdenville,    County   Engr.      Noted   .Tune  8. 

Colo.y  liurlington — Kit  Carson  County  receiving  bids  July  7 
for  bridge  over  Republican  River.  O.  P.  Beidelman,  Burling- 
ton,  Clk. 

Ariz.,  Holbrooke — Board  of  .Supervisors  receiving  bids  July 
1  for  7  bridges.     Dee  M.  Moss,  Clk.     Noted  Mar.  23. 

Wash.,  Spokane — Leonard  Funk,  Comr.  Pub.  Wks.  receiv- 
ing bids  July  G  for  rebuilding  3  steel  bridges,  to  cost 
$27,000,  reinforced-concrete  bridge  over  Spokane  River,  $100,- 
000  and  concrete  bridge  and  viaduct  over  Spokane  River  and 
Great  Northern   Ry.,   $135,000.     M.   Macartney.   City   Engr. 

Calif.,  Bakersfield — County  receiving  bids  July  6  for  pile 
bridge  over  Buttonwillow  Slough.  Address  County  Clerk, 
Bakersfield. 

Calif.,  Ventura — Board  of  Supervisors  receiving  bids  July  7 
for  La  Crosse  bridge  across  .San  Antonio  Creek.  J.  B.  Mc- 
Closkey,    Clk.      Noted    Apr.    20. 

Bids    In    and    Contracts    Awarded 

Conn.,  Bridgeport — City  awarded  contract  for  repairing 
Yellow  Mill  Bridge  to  TOOLE  &  SUNDERLIN,   Bridgeport,   at 

$8,751. 

N.  H.,  Enfield — fOfRcial) — Citv  awarded  contract  for  bridge 
to  UNITED  CONCRETE  CO..   Albany,  N.   Y.     Noted  June   15. 

Conn,,  Derby — .State  Highway  Commission.  Hartford,  re- 
ceived bids  for  bridge  across  Housatonic  River  between  Derby 
and  Shelton  as  follows:  Arthur  McMullen,  149  Broadway,  New 
York,  N.  Y.,  $10,057;  C,  W.  Blakeslee  &  Sons,  58  Waverly  St., 
New  Haven,  $13,064;  Lathrop  &  Shea  Co.,  185  Church  St., 
$22,569.     Noted  Feb.  14  and  June  1. 

Conn.,  New  London — County  awards  contract  for  600-ft. 
highwav  bridge  across  Niantic  River  some  time  In  August. 
Estimated  cost.  $75,000.  Yates  &  Yates,  120  Broadway,  New 
York,  N.  Y.,  Consult.  Engr.     Noted  May  11. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official) — TJ. 
S.  Wood  Preserving  Co.  submitted  lowest  bid  for  furnishing 
and  delivering  creosoted  wood  blocks  to  Department  of 
Bridges  at  $39,824  for  water  gas  oil  treatment,  of  $41,440 
for  heavy  oil  treatment  and  $43,776  for  light  oil  treatment. 
Noted  May  11. 

N.  Y.,  Perry — (Official) — City  received  bids  for  reinforced- 
concrete  viaduct  in  Borden  Ave.  over  Silver  Lake  Outlet  from 
A.  J.  Shaw,  Jr..  Batavia,  $9,712,  J.  F.  Leary  Construction  Co., 
Rochester,  $10,290,  and  Warsaw  Construction  Co.,  Warsaw, 
$11,261.     Noted  May   11  and  June  8. 

N.  J.,  Plainfield — County  awarded  contract  for  Westervelt 
and  Raymond  Ave.  Bridges  to  A.  E.  SMITH,  Plainfield.  at 
$10,345;  Terrell  Rd.  Bridge  to  LOGAN  CONSTRUCTION  CO., 
18   Park  Row,  New  York.  N.  Y.,  at  $5,886.     Noted  Nov.  4. 

N.  J.,  Salem — Salem  County  rejected  bids  received  June  9 
for  Penn's  Neck  Bridge  over  Salem  River.     Noted  May  25. 

N.  J.,  Somerville — County  awarded  contract  for  bridge  over 
Peters  Brook  at  Grove  St.  to  SUTTON  &  ERNST,  at  $6,800. 

N.  J.,  Trenton — Pennsvlvania  R.R.  awarded  contract  for 
bridge  at  Conover's  Crossing  to  J.  M.  KELLY.  Philadelphia. 
A.  C.   Shand,   Philadelphia.  Ch.  Engr. 
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N.  .1.,  Wood  bury — County  awarded  contract  for  bridge  be- 
twf.n  Hurffville  and  Glassboro  to  WHITTAKKU  &  DIEHL., 
Hai  risburK,    I'enn. 

■  ■ciiii.,  i  fivlNliuFK — County  rejected  all  bids  received  June 
17    f(]r    girder    biidge    over    Kapid    Hun, 

I"enn.,  i'liilnilfliihla — (Ollicial) — Lowest  bid  received  for 
repairing  IJliawn  St.  lirid^e  No.  2  over  Pennypack  Creel<  was 
Horwolieads  Construction  Co.,  Horseiieads,  N.  Y.  Noted 
June   ir,. 

Peiiii.,  I*lillii)lel|ihin — (Official) — City  awarded  contract  for 
l)ridKe  on  line  of  I'.eiisalem  Ave.  over  Pennvpaclc  Creek.  Sched- 
ule A,  to  DAY  &  ZI.\IMI':U.M.\N.  611  Chestnut  St.,  Philadelphia, 
at  about   $200,000.      Not.d    May   18   and  .June   22. 

\V.  Va.,  .Marlintoii — (Odiiial)  —  Pocahontas  County  awarded 
contract  for  5  bridKCs  to  CONCRKTE  STEEL  BRIDGE  CO., 
Clark.sburK,   at   about   $9,000.      Noted   June   8. 

S.  C,  Haynen — Southern  Rv.  awarded  contract  for  over- 
head bridges  to  J.   M.   HOIJP.S.   Greensboro,   N.  C. 

Fla.,  Ilra«leiito«n — Manatee  County  awarded  contract  for 
bridges  in  Sarasota-Venicc  Puad  and  Hridge  District  to 
l.PTRN    BRIDGE    CO..    York,    Penn.      Noted    Apr.    6   and    May    4. 

Ky.,  Albany — Countv  awarded  contract  for  bridge  over 
•Spring  Creek  to  OREGONIA  BRIDGE  CO.,  Lebanon,  Ohio,  at 
$5,994.      Noted   Apr.   fi. 

IikI.,  Boonville — Countv  awarded  contract  for  19  bridges  to 
VINCENNES  BRIDGE  CO.,  Vincennes,  at  $19,094. 

Ind.,  Evan.sville — Countv  awarded  contract  for  30  bridges 
to   A.   W.   MONTGOMERY',   Hatfield,   at   $12,079. 

Ind.,  Jasper — Dul>ois  Countv  rejected  bids  received  June 
7  for  bridge.     Noted   May  25. 

MIrh.,  Benton  Harbor — (Official) — Citv  awarded  contract 
for  bridge  on  Britain  Ave.  to  ILLINOIS  BRIDGE  CO..  Chicago, 
Til.,  at  $20.2.=;s.     Noted   June   1   and   8. 

III.,  ChloaKo — Citv  awarded  contract  for  piles  for  South 
Sacramento  Bridge  to  GItEAT  LAKES  DREDGE  AND  DOCK 
CO..   Chicago,   at   $1.9fi   per   ft. 

III.,  <luiney — (Official) — Low  bidder  for  reinforced  concrete 
box    culvert    is   C.    A.    Wever    &    Son,    Clayton,    111. 

AViN..  .\nti«:ro — City  awarded  contract  for  2  bridges  to 
AUGUST   MARMES,   Antigo. 

AVls.,  Fond  du  I,ao — City  awarded  contract  for  2  bridges  to 
GAPIN  &  GP:HRI,   at   $.5,457     Noted  May  18. 

Iowa,  Iowa  City — City  awarded  contract  for  bridges  across 
Ralston  Cre.k  to  ALFRED  VTNALL,  Davenport,  at  $6,1  S4. 
Noted   .June   15. 

Iowa,  Pocahontas — County  awarded  contract  for  8  bridges 
to  IOWA  BRIDGE  CO.,  Des  Moines.  A.  L.  Thornton.  Pocahon- 
tas.   County    Engr. 

Iowa.  Snmner — (Official) — Contract  for  improving  bridges 
near  Sumner  awarded  to  FRED  BOEDECKER,  Readlyn,  at 
$6,250.  C.  A.  Cool,  123  East  Bremer  Ave..  Waverly,  Engr. 
Noted  June  15. 

Kan.,  Wichita — Arkansas  Valley  Tnterurban  Railway  Co. 
awarded  contiact  for  bridge  across  Sand  Creek  to  TOPEKA 
BRIDGE  AND  IRON  CO.,   Topeka,   at   $4,250.      Noted   June  1. 

.s.  D.,  Brooldngs — (Official) — Brookings  County  awarded 
contract  for  bridge  work  to  IOWA  BRIDGE  CO.,  Des  Moines. 
Noted  May  25. 

S.  D.,  Plankington — City  awarded  contract  for  bridge  to 
M.   GALES,   at   $7,028. 

S.  D..  Salctn — Countv  aw,arded  contract  for  8  bridges  to 
W.  A.  BARNHART  CiDNSTRUCTION  CO.  J.  C.  Hinrich.s, 
Salem.  County  .•^udr. 

Mo.,  Martin  City — Contract  for  bridge  near  Martin  Citv 
awarded  to  DAVID  MONROE,  1118  Walnut  St.,  Kansas  Citv, 
at    $9,062. 

Mo.,  Republic — Missouri.  Kansas  &  Texas  Ry.  awarded 
contract  for  new  piers  for  bridge  over  Arkansas  River  to  .1. 
W.   McMURR.W  CONSTRUCTION  CO..   Kansas  City,  at  $62,000. 

Ark.,  Malvern — Hot  Spring  County  awarded  contract  for 
bridge  over  Ouachita  River  to  ILLINOIS  BRIDGE  CO.,  Chi- 
cago,  111.,   .It    $9,990. 

Tex.,  Dallas — Lowest  bids  received  for  Sec.  A  of  Commerce 
St.  bridges  were:  R.  J.  Estep  &  Co.,  at  $14,751:  Hughes- 
6'Rourke  Construction  Co..  at  $15,536:  W.  C.  Hedrick  Con- 
struction  Co.,   at   $18,218.      H.   Moseley,   City   Engr. 

Tex.,  Gainesville — Contract  for  bridge  across  Red  River  at 
Sacras  Ferry  awarded  to  CANADIAN  RIVER  VALLEY 
BRIDGE  AND  CONSTRI^CTION  CO..  Oklahoma,  Okla.  Esti- 
mated cost.  $60,000.     Noted  June  22. 

Tex.,  Houston — Citv  awarded  contract  for  Harrisburg  Rd. 
Bridge  to  E.   B.  VAN  de  BREYN.   at   $35,000. 

Okla.,  Dunlap — Contract  for  bridge  across  Beaver  River  at 
Dunlap  awarded   to  CANTON  BRIDGE  CO. 

Wash.,  Davenport — Countv  awarded  contract  for  Morse 
Bridge  to  CHARLES  G.  HITBER.  .Seattle,  at  $4,250. 

Cnlif.,  Modesto — Countv  awarded  contract  for  bridge  over 
Tuolumne  River  to  C.  E.  COTTON,  16  California  St.  San  Fran- 
cisco,  at   $110,278.      Noted    May   25   and   June   8. 

Calif.,  Sacramento — Northern  Electric  Co.  awarded  contract 
for  steel  bridges  to  MIS.SOURI  VALLEY  BRIDGE  AND  IRON 
CO.,  Leavenworth,  Kan. 

Calif.,  San  Lnis  Obispo — San  lyuis  Obispo  County  awarded 
contracts  for  bridge  work  as  follows:  GUTLEBEN  BROS..  3 
bridges,  $43,782;  GILLAHAN  &  SONS.  1,  S4,000:  COLE  CON- 
STRUCTION CO.,  1.  $5,499:  F.  MOORE.  1.  $4,739:  THEODORE 
MAINO,  1.  $7,100;  MIDLAND  BRIDGE  CO.,  1,  $5,445.  Noted 
June  1  and  22. 

Calif.,  Vcntnrn — Low  bidder  for  south  approach  to  Saticoy 
Bridge  acro.'is  Santa  Clara  River  is  R.  M.  Davis,  Saticoy. 
Noted  June  1. 

"»'nn.  Bmboaii — fOfficial) — Citv  awarded  contract  for  bridge 
to  A.  S.  CABIE,  74  Isabel  St.,  Winnipeg,  at  $5,284.  Noted 
June  1. 


B.  <'.,  \  Ictorin — Canadian  Northern  Pacific  Ry.  awarded 
contract  for  arch  over  Burnside  Rd.  to  ROBERT.SON  &  I'ART- 
NERS.    Metropolitan    Bldg. 

WATER-WORK.S 
Proposed  Work 

K.  I.,  Providence — City  plans  to  sell  about  $1,000,000  bonda 
for   water  .system.      .M.   H.   Bronsdon,   Supt. 

.MasN.,  Boston — City  Council  voted  $165,000  for  high-pres- 
sure fire  service   pumping  station   and   improving  old   one.     G. 

F.  Finneran,    Supt.      Noted    June    22. 

N.  Y.,  Batavia — Citv  will  vote  on  $175,000  bonda  for  water 
system.  Chester  &  Fleming,  Pittsburgh,  Penn.,  Engr.  Noted 
June    22. 

N.  .1.,  Deal — Shark  River  Water  Co.  plans  water  system  to 
furnish  towns  from  Deal  to  Point  Pleasant. 

I'cnn.,  IMiiladel|>hia — City  i)lans  to  spend  about  $25,000  for 
water    meters.      A.    J.    Fuller.    Supt. 

Del.,  Wllmington^City  receives  bids  for  three  8,000,000- 
gal.  turbine  riblion  centrifugal  pumps  for  new  reservoir.  E. 
M.   Hooi)es.  Jr..   .Supt. 

>'.  C,  Dunn — City  plans  to  improve  water  system  and 
electric-light  plant.     Gilbert  C.  White,  Durham,  Consult.  Engr. 

G.  K.   Granthan.    Mayor. 

IV.  <".,  Kernersvllle — City  voted  $10,000  bonds  for  water  and 
sewer  system   and   electii<:-ligin   plant. 

IV.  C,  SallMbury — Boaid  of  Water  Commissioners  receiving 
bids  July  12  for  filtration  plant  and  new  water  system.  J.  W. 
Meade,    Supt. 

IV.  C,  I'niversity — Trustees  University  of  North  Carolina 
will  spend  $4  2,000  for  water  and  electric-light  system  and 
heating  plant.     J.  B.  McCrary  Co.,  Atlanta,  Ga.,  Engr. 

S.  C,  Bamberg — Citv  awards  contract  for  improving  water 
system.  Estimated  cost,  $15,000.  G.  D.  Rvan,  Supt.  Noted 
Apr.    20    and    May    25. 

Ga.,  Savannah — City  plans  to  improve  and  extend  water 
system.     E.  H.  Conant.  City  Engr. 

Fla.,  Jacksonville — City  receiving  bids  July  6  for  1,800  ft 
of  6-in.  Class  B,  600  ft.  of  8-in.  Class  D  and  24  ft.  of  20-in 
Class  C  c.-i.  pipe.  5  tons  Class  B  fittings  and  500  c.-i.  meter-box 
frames  and  cover.';.     L.   10.  Murphy.  Supt. 

Miss.,  Baldwyn — City  receiving  bids  .luly  12  for  improving 
water  system  and  electric-light  plant.  X."  A.  Kramer,  Mag- 
nolia, Consult.   Engr.     Noted   Apr.   13   and  May   4. 

Miss.,  Cleveland — City  will  extend  water  system.  Esti- 
mated  cost,    $6,000. 


La.,  Liockport — Town  Council  receiving  bids  July  6  for 
water  system. 

I.a.,  West  Monroe — Cjty  voted  $45,000  bonds  for  extending 
water  system   and   electric-light   plant.     Noted  Apr.    6   and    27. 

Ohio,  Celina — Board  of  Control  plans  water-works  im- 
provements. Estimated  cost,  $18,000.  Charles  H.  Grey,  Celina. 
Pres. 

Ohio,  Columbus — City  receiving  bids  July  7  for  furnishing 
steam  turbine,  reduction  gear  driven,  centrifugal  pumping  unit 
of  25,000,000-gal.  capacity,  at  Sciota  River  I'umping  Station. 
L.    J.    Guthke.    Secy.,    Bd.    of    Pur.       J.    O'Sliaughnessy,    .Supt. 

Ohio,  Dayton — Citv  plans  rebuilding  steel  dam.  Estimated 
cost.    $20,000.      H.    Collins.    Supt. 

Ohio,  Middletown — City  Commission  receiving  bids  July 
5  for  water  system.  S.  G.  Pollard,  Cincinnati,  Consult.  Engr. 
John  Kunz,  City  Clk. 

Ohio,  Rocky  River — City  receiving  bids  July  25  for  pur- 
chase of  $10,081  bonds  for  water  mains,  etc.,  in  North  Ridge 
Rd.      Frank    Mitchell.    City    Clk. 

Ohio,  SpriuKflcId — (Official) — City  receiving  bids  July  3  for 
193  tons  Class  C  c.-i.  pipe  in  12-  or  16-ft.  lengths  and  special 
castings  and   fittings.     George  S.  Cotter,  Supt.  and  Engr. 

Ohio,  Struthcr.s — City  plans  reservoir  and  dam  near  Kirk- 
land   Farm.      Plans   being   prepared. 

Ind.,  Huntington — City  awards  contract  for  deepening  13 
wells.  John  W.  Moore,  47  Union  Trust  Bldg.,  Indianapolis, 
Engr. 

III.,  Berwyn — Oscar  N.  Lindalil,  Secy.  Bd.  of  Improvements, 
receiving  bids  July  11  for  water  service  pipes  in  Wesley 
Ave. 

III.,  Berwyn — Oscar  N.  Lindahl,  Secy.  Bd.  Local  Improve- 
ments, receiving  bids  July  11  for  12-in.  c.-i.  water  main  in 
30th  St.  and  Oak  Park  Ave. 

III.,  Murphysboro — Western  Gas  Co.,  Aurora,  acquired  water 
system  and  plan  to  spend  $100,000  for  improvements.  Address 
H.  L.  Farrer,  Aurora. 

III.,  Watseka — City  plans  pumping  plant. 

Wis.,   Altoona — City    plans   water   system. 

Iowa,  Coin — City  will  resubmit  $12,000  bond  issue  for  water 
system.     Noted  Apr.   13. 

Iowa,  Exirn — City  having  preliminary  plans  prepared  for 
improving  water  system.  Stevens  &  Stiles,  222  Commerce 
Bldg.,  Kansas  City.  Mo.,  Engr. 

Iowa,  A'olga — Citizens  will  vote  on  bond  issue  for  water- 
works  system.      Noted    June   8. 

Iowa,  Waverly — (Official) — City  does  not  plan  new  water 
mains  as  stated  in  issue  of  June  15.  H.  R.  Van  Derveer. 
City    Clk. 

Kan.,  Osage  City^H.  W.  Underbill,  Arch.,  416  Bryant  Bldg., 
Kansas  City,  Mo.,  preparing  plans  for  water  house  and  power 
plant.     C.  fi.  Greenstreet,  Water-Works  Supt. 

Kan.,  Wetmorc — City  plans  water  system. 

Neb.,     Auburn — City     voted     $9,000    bonds    for    water    sys- 
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N»b„  Fnlrbur}' — City  |>Iiiiim  In  liii|ii'ovo  wiitor  MVMtiMii.  <1. 
I).    Myri'H.    .MU|>t. 

N.  II.,  Iliilnnd  Clly  i  rrrlvliiK  IiIiIh  July  Ti  for  |iiirclwiiie  of 
lA.OOU  IxmiiIh   for   wiilrr  MyNli-in       IV   I,.    Mriiwii,   Atiilr. 

%'.    II..     Ilnrvpy      l„     \V,     .MIlliM.    City     Ainli..     ii Ivlnn    UIiIm 

July  .1  for  » liter  t'nnnrrl loiiN  iiiiil  luyl»K  wiilcr  pl|ii'M.  ('.  It. 
(.'iiintiiliiKN.     .^iiiil. 

\\>o..  llUrrtun  ((itlliliil)  City  i ceil vinu:  l>l<lii  July  fl  for 
liii|<r»\  iiiK  »iili'i'  MVHtrni.  lOHtlinutvil  t'i>Hl,  }ln,(iOO.  A.  iloliind, 
Supl       Nniiil   .ItiiiK   I   anil   in. 

Mtiiit..  t^lnxKun-  City  vutod  f26,700  IkhkIh  fin  wiiIit  HyNtcin. 
A,  J.    M.'lvln.   .Supl. 

.Mont..    lljKhnni    -  Si>i*   llciii    unili'i'   "I.IkIiI.    Ili-iit    iiiiil    Puwi-r" 

Mo.,  I'nrlM  Cltv  pliiDM  llltiatlnii  |iImiiI.  lOHthlilltoil  coHt. 
lU'.r.OO.      t;     Ii.    lllakry.    .Supl. 

Ark.,  Miittunrt— iMty  K>'anti>il  V.  (1,  I'lout  friiiiclilnn  foi' 
u.il.T   ny.Ni.Mi    and   elirtrlc-llKliI    plant.      Niiti'd    Ort.    II. 

'IV*.,  I.^roril  —  A.  I>.  StruthiTH  and  iiMMoclaloM  rooelvid  fiaii- 
olilxo    for    «  iili'i- woik.M. 

(Ikln.,  Ilrokfii  How — Cltv  plaiiH  wiiti-i- workH  HyHtrin.  .\il- 
drcH.s   I'lly    Cli'iU. 

(Ikln.,  IluiMirr — City  i)lniiH  wator-woikH  and  natural-nas 
l>lni<t. 

<lklii..  lUifiiiiln — City  voted  $2r>.000  hondH  for  Improving 
water  .syst.iii.     .M.  Smith.  City   IOii»fr.     Noted  June  1  and   l.l. 

Okln.,   III«eheock      City    plan.s   water   Hyuteni. 

TMrv.,  I.ovflook — County  Coniini.sloners.  WInneniucea.  re- 
oelvluK  l>i<ls  .lulv  l.'i,  for  dlxtrlhutinK  re.iervolr  and  pli)e  wyH- 
tein.     Ij.   11.  Taylor,   Lovelock,    ICiiki'.     Noted    Ki'l).    10. 

ArlE.,  lloiiNr — New  La  Pax  Gold  Mining  Co.  plans  l.T.'iO.OOO- 
Kixl.    re.iervolr. 

\VnNh„  Srnttir — City  Council  adopted  resolution  to  lay  wa- 
ter nuiina  in  portion  of  North  DSUh  and  McClellan  St.  L.  H. 
Younn.M.   Sui)f. 

Ore.,  llerrlll — City  voted  $6,000  bonds  for  water  system. 
Noted   .M:iy    1. 

f'niir.,  I.lnilHny — C.  \V.  WrlRht.  Secy.  Llndsay-Strathmore 
IrrlKation  Oi-strict.  receiving  bids  July  7  for  improving  water- 
works system.      U.   N.   Graham,    Mayor. 

t'nilf..  Woodlnnd — Cltv  will  soon  .award  contract  for  water 
system.  ICstiiuated  cost.  $55,000.  G.  E.  Whitney,  City  Clk. 
Noted   .■\pr.    I'O   and   June   1. 

Out.,  Toronto — City  receiving  bids  July  4  for  S-in.  water 
meters. 

SaNk.,  Knnkntoon — City  receiving  bids  July  13  for  water 
main  under  river.     C.  I.  Tiorath,  City  Comr.     Noted  Apr.  2((. 

Bids    In    and    Contracts    Awarded 

:>lnNN.,  \or<li  KoNfoM — (OtJicial)-  Conti-aot  for  2'''i  mi.  fi  and 
S-in.  water  pipe  awaided  to  C..  FICltULLU  &  CO.,  31  North 
St..    Boston.      Noted   June    15. 

MnHN.,  I'ittMlieM — City  will  lay  water  mains  by  dav  labor. 
Estimated   cost,    $17,000.     J.   Wise.   Supt.     Noted   June  8. 

N,  Y.,  North  Tonntvandit — City  awarded  contract  for  12,000.- 
000-gal.  water  pump  to  ALLIS-CHALMERS  CO.,  New  York, 
N.   Y.,  at   $2!1.000. 

\.  J.,  New  IlriinMwlok — -City  awarded  contract  for  motor- 
driven  centrifugal  pumi)S  to  NEW  YORK  CONTINENTAL. 
JEWELL,  FILTRATION  CO.,  15  Broad  St.,  New  York,  N.  Y.,  at 
$S.550.     Noted   June   1. 

N.  .1.,  Trenton — (Official) — New  Jersey  State  Hospital 
awarded  contract  for  extending  fire-.service  pipe  system  to 
PU'ER  BROS..  Trenton,  at  $16,990.     Noted  June  S. 

I'enn..  I.oekhnven — City  awarded  contract  for  portion  of 
storage  dam  No.   1   to  B.  H.  CORYELL,  Williamsport, 

Penn.,  PittNlMirBrli — City  awarded  contract  for  water  me- 
ters to  GAMO.V  V,'.\TER  METER  CO.,  Newark,  N.  J.,  at  about 
$70,000.      Noted    June    1    and    S. 

Ga.,  AVayoross — Citv  awarded  contract  for  water  system  to 
PARK-MORRANl)  CO..  Waycro.ss. 

S.  C,  Newberry — City  awarded  contract  for  wells  to 
HUGHES  SPECIALTY  WELL  DRILLING  CO.,  96  Ashley  Ave., 
Charleston. 

Fla..  Miami — Contract  awarded  to  J.  P.  LITTLE,  West  Palm 
Beach,  at  529,16.3,  for  water  mains  and  sewers.     Noted  May  25. 

Ohio,  Clinrdon — Contract  for  water-works  svstem  awarded 
to  F.  R.  GRAVETT  and  T.  W.  MORGAN,  at  $57,604.  Noted 
June   S. 

Ind.,  Jasper — Citv  awarded  contract  for  filtration  pl.ant  to 
INTERNATIONAL   FILTER   CO.,    at    $.5,484.      Noted   June    ,S. 

Midi..  Ciiliiniet — Citv  awarded  contract  for  water  svstem  to 
H.   STENSRUD,   Marquette. 

Mich.,  Detroit — (Official  —  Fire  Commission  awarded  con- 
tracts for  pipe  line  as  follows:  FLOWER-STEPHENS  MAN- 
I'F.ACTrRlXG  CO..  Detioit,  hvdrants,  $55  each,  gate  valves, 
$12:  DETROIT  LEAD  PIPE  \VORKS,  boxes,  $2.80:  AMERICAN 
CAR  AND  FOUNDRY  CO.,  pipe,  $30  per  ton,  fittings,  $3  cwt. 
Noted    June    15. 

III.,  McKee.sport — (Official) — City  awarded  contract  for  pipe 
line  to  MONONGAHELA  &  OHIO  DREDGING  CO.,  Pittsburgh, 
Penn. 

AVis.,  Sheboyfrnn  Falls — Citv  awarded  contracts  for  water 
svstem  as  follows:  E.  M.  SCHEFLOW,  Elsfin.  111.,  excavation 
and  labor.  $7,963:  JAMES  B  CLOW  &  SON,  Chicago,  111.,  c.-i. 
pipe,  $12,419:  KISPERT  &  MCCARTHY.  Kaukauna,  well,  $2,- 
021:  CHICAGO  BRIDGE  AND  IRON  WORKS.  Chicago,  111., 
tank,  $4,100;  KEYSTONE  DRILLING  CO.  Chicago  111.,  pump, 
$2,060.     Noted   Mar.   30. 

Iowa,  Cherokee — Citv  awarded  contract  for  water  mains 
to  SWANSON  &  BETHSWORTH. 

Iowa,  Palmer — Citv  awarded  contract  for  water  svstem  to 
DES    MOINES    BRIDGE    AND    IRON   WORKS,    Des    Moines,    at 

$5,050. 


Minn.,  Ilnywnrd  -City  awarded  contract  for  water  tank  to 
poLLAi'K    \-    PoLLAUl),    MInneapoIlM,    at    $11,000. 

Minn.,  Illulilnnd -Contract  for  1K0,000-kiiI.  reHervoIr  for 
Imliilli    .V     lion    llanKu    KU.    awarded    to    HTIIOM    ItltOS.,    Two 


I  l.oi; 


>llnn.,  I.nkp  t'ryMlnl  —  Contract  for  water-workH  HyHtem 
awiiided  to  AHTIIIH  N.   IiOMSO.N   *  CO.,   Lincoln,  Neb. 

Neb.,    Allli «•      (Olllclnl)- fity    awarded    eontract     for    ex- 

leiKliiiK  water  nialiiH  In  MIhhouiI  Ave.  to  E.  A.  JEFFEKS,  Al- 
lliiiice.      Noted  June    1. 

.\«'l>.,  Mlllfr — City  awarded  contract  for  water  Hyatem  to 
ALAMO  lONGINE  AND  SUPPLY  C(J..  Omahn,  nt  $10,152.  Noted 
Apr.    27. 

Neb.,  Pawnee  City  —  Contrail  for-  water-workH  HVHtcni 
Mwiirileil    to    HAMILTON    BROS.,    Clehuine,    Tox.,    at   $44,345. 

Mo.,  KniiMMM  <ily — ('Ity  awarded  contract  for  875  tons  6- 
anil  s-ln.  i.-l.  pli)0  to  AMERICAN  CA,ST  IRON  PIPK  CO.,  at 
$30.96     Jier     Ion. 

Tox.,  tinlveiiton-  City  received  bids  for  3.400  ft.  c.-l.  water 
pipe  on  portion  of  Ave.  H  jih  follows:  I'.  S.  Cast  Iron  Pipe 
and  Foiiiiihy  Co..  122  South  Michigan  Av.-.,  ChlcaKO.  III.,  $30.50 
per  ton:  It.  I).  Wood  «t  Co.,  Philadelphia.  Penn..  $32;  American 
Cast    Iron    I'lpe   Co.,    $31.50    and    $30.50. 

Colo..  Trinidad — (Ofllclal) — City  awarded  contract  for  pipe 
line.  Irenihing  and  baikfllllng  connecting  pipe  line  with 
reservoir  to  ALLE.N  &  MURPHY,  312  McPhee  Rldg.,  Denver, 
at    $49,286.       Noted    June    15. 

rtnb,  KnyHvllle — City  awarded  contract  for  storage  reser- 
voir  to  WHEELWRIGHT   BROS.,   Ogden.      Noted   June   1. 

WaMh.,  Aberdeen — City  will  build  water  system  by  day 
labor.      lOstimated   cost,    $217,800.      Noted   June   22. 

Calif.,  Calexieo — (Ofliclal) — Citv  awarded  contract  for  Im- 
Iirovinn  and  extending  water  system  to  H.  R.  BOYNTON  CO., 
.•it    $21,764.      Noted    May    25. 

Calif.,  Sierra  .Madre — (Official) — City  will  lay  new  water 
mains  by  day  labor.  Franklin  Biederman,  .Supt.  Noted  Jan. 
20  and  June  1. 

Ont.,  NluKara-on-the-Lake — (Official) — Contract  for  filtra- 
tion plant  has  not  been  awarded  to  INTERNATIONAL  FIL- 
TER  CO.,    Chicago,    111.,    as    stated    in    our    issue    of   June    15. 

SEWERS 
Proposed  Work 
N.    H..    MnnelieMter — City    plans    improving    sewer    system 
S.  J.  Lord,   City   Engr. 

MnNN.,  Aenwam — City  plans  sewer  system.  Receiving  bids 
.luly  1.  Durkee,  White  &  Towne,  17  Hampden  St.,  Springfield, 
Engr. 

MaMH.,  Holyoke — Board  of  I'ublic  Works  plans  sewers  in 
Hillside   Ave.   and   Yale   St.      F.   J.   McCarthy,   City   Engr. 

n,  I.,  Westerly — City  plans  sewer  system.  Estimated 
cost,   $200,000. 

Conn.,  MancIieNter — City  plans  sewers  in  north  section. 
Estimated  cost.   $20,000. 

N.  Y.,  CatMkill — City  plans  sewage-disposal  plant.  Esti- 
mated cost.   $100,000.     Wilson   Edwards,   Clk. 

N.  Y'.,  New  Y'ork — (Borough  of  Brooklyn)  —  (Official) — L.  H. 
Pounds.  Borough  Pres.,  Room  2,  Borough  Hall,  receiving  bids 
July  5  for  sewers  in  portions  of  Bay  29th  St.,  76th  St.,  Beverly 
Rd.  and  sewer  basins  on  Benson  Ave. 

N.  Y'.,  New  York — (Borough  of  Brooklyn)  —  (Official) — L.  H. 
Pounds,  Borough  Pres.,  receiving  bids  July  5  for  sewers  in 
portions  of  I'acific   .St.  and   Troy  Ave.      Noted   Apr.   27. 

N.  Y'.,  OgdensburK — City  preparing  plans  for  sewer  in 
Proctor  Ave.     Estimated  cost.  $5,000.     D.  Creighton,  City  Clk. 

N.  Y.,  Oneiila — City  preparing  plans  for  storm  sewers  in 
various   streets.     J.   M.   Hutton,   Engr. 

N.  Y".,  SyrCTciise — Common  Council  plans  sewers  in  70th 
ward.     H.   A.  Allen,   City   Engr. 

N.  J.,  Avon — City  plans  sewers.     J.  H.  Emien,  Engr. 

N.  .1..  Biirlineton — U.  S.  Cast  Iron  Pipe  and  Foundry  Co. 
plans  sewage-disposal   plant.      Day   &   Zimmerman,    Engr. 

N.    J.,    Lakewood — City    plans    sewers.       Carrol    P.    Bassett, 

Engr. 

N.  .1.,  Rockaway — Sewerage  Commissioners  of  Dover  plans 
sewage-disposal  plant  near  Dlckersons  Bridge.  Estimated 
cost,  $10,000. 

N.  J.,  Skillman — New  Jersey  State  Epileptic  Village  re- 
ceives bids  for  sewage-disposal  plant.  Estimated  cost,  $45,000. 
George  S.  Drew,  Trenton,  Arch.     Noted  May  18. 

N.  .1 ,  Sonierville — Council  plans  extending  sewer  system 
along  Ltoughty  Ave. 

N.  J.,  I'onis  River — City  plans  sewer  system  and  sewage- 
disposal  plant.     Remington  &  Vosburg,  Engr. 

N.  J.,  Trenton — City  Commission  plans  sewers  in  Lyndale, 
Park  and  Bismarck  Ave.     L.   D.  Hirsch.  City  Clk. 

N.  J.,  AVeHtfield — City  receives  bids  for  relief  sewer.  A.  W. 
Mars,   Engr.     Noted  May  18. 

Penn.,  Che.ster — Board  of  Commissioners  of  Lower  Chiches- 
ter Township  plans  sewer  system  and  sewage-disposal  plant. 
B.  G.  Ladomus.  City  Engr.     Noted  Apr.   20. 

Penn.,  I>ansdale — City  instructed  by  State  Commissioner 
of  Health  to  build  sewer  system.  Address  City  Clerk,  Lans- 
dale. 

Penn.,  Sayre — City  preparing  plans  for  sewer  system  and 
sewage-disposal  plant.  R.  R.  Fernow,  Weightman  Bldg., 
Philadelphia,    Engr. 

Penn..  AVindber — City  preparing  plans  for  sewage-disposal 
plant  and  sewer  system.     C.  P.  Collins  &  Co.,  Johnstown,  Engr. 
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VV.  Vn.,  Star  City — City  voted  $8,000  bonds  for  sewers  and 
paving-. 

N.   C,  KernerNvlIIe — See    Item   under   "Water-Works." 

<;<i.,  Atlanta — City  plans  sewers  in  Englisii  Ave.  C.  E. 
Kauffinan,    City    Ensr. 

Kla.,  Miami — Soe  item  under  "Water-Works." 

MixM.,  ItateMvlllt- — City  voted  $5,500  bonds  for  sewer  sys- 
tem.    Noted  June   22. 

I^a.,  Daton  Uoiikv — State  Legislature  appropriated  $5,000 
for  sewer  system  at  Jackson  Insane  Asylum. 

Oliio,  NileH — City  plans  sewers.  Howard  Turner,  City 
En^r. 

Oiiio,  Itavenna — Director  of  Public  Service  receiving:  bids 
Auk.  15  for  sanitary  sewers.  Estimated  cost,  $9,000.  W.  H. 
Linton,    lOngr.      Noted    June    1. 

Oliio,  AVapakoneta — City  votes  Aug-.  8  on  $40,000  bonds  for 
sewer.s. 

111.,    Freeport — See    item    under    "Streets    and    Roads." 

in.,  !/»■  Hoy — Board  of  Local  Improvements  plan  sanitary 
sewer   system    in   Green   St.      A.   T.   Bailey,    Mayor. 

111.,  MatteHoii — City  preparing  plans  for  sewer  system.  A. 
Allen   Fox,  Chicago  Heights,  Engr. 

\Vi«k,  PortaKt— — City  receiving  bids  July  5  for  2,600  ft.  storm 
sewer.     H.  B.  Tennant,  City  Engr. 

'\V1n.,  W'e>t  Ilend — City  Council  receiving  bids  July  6  for 
storm  sewers  and  laterals  in  various  streets.  Charles  1'.  Heipp, 
City  Clk. 

lotva,  L.a>vler — City  preparing  plans  for  sewer  system.  D. 
G.  Fisher,  213  Whitaker  Bldg.,  Davenport,  Engr. 

Iowa,  OskalooMa — (Oftioial) — City  rejected  bids  received 
June  19  for  sewage-disposal  plant  and  1  mi.  of  sanitary  sewer 
to  connect.  City  receiving  new  bids  July  10.  Black  &  Veatch, 
Kansas  City,  Mo.,  Consult.  Engr.     Noted  June  15. 

Iowa,  PriiiiKhar — City  preparing  plans  for  sewer  system. 
Bruce  &  Standeven,  Bee  Bldg.,  Omaha,  Neb.,  Engr. 

Iowa,  Volisa  • — -City  plans  to  vote  on  $20,000  bonds  for 
sewer  system  and  water-works.  D.  G.  Fisher,  213  Whitaker 
Bldg.,     Davenport. 

niinn.,  Batte  Lake — City  preparing  plans  for  sewerage-dis- 
posal tank.  Rose  &  Harris,  Auditorium  Bldg.,  Minneapolis, 
Engr. 

niinn.,  Lake  Crystal — City  plans  sewer  system.  Estimated 
cost,  $30,000.     A.  Bates,  City  Clk. 

Minn.,  Marble — City  preparing  plans  for  sewer  system.  J. 
F.    Druar,    314   Commercial   Bldg.,    St.    Paul,    Engr. 

Minn.,  PlpeNtone — City  plans  storm  sewers.  Estimated 
cost,  $11,000.     L.  P.  Wolff,  St.  Paul,  Consult.  Engr. 

Minn.,  Thief  River  Falls- — ^City  receiving  bids  July  11  for 
sewers.     A.  H.  Fasel,  City  Clk.     Noted  June  15. 

Kan.,  Nieker.<»on — City  plans  sanitary  sewers  in  various 
streets.     E.  F.  Turbush,  Clk. 

Kan.,   Wetmore — City    preparing    plans    for    sewer    system. 

Kan.,  -Wichita — City  preparing  plans  for  main  sanitary 
sewer.  Estimated  cost,  $200,000.  Bert  Wells,  City  Engr. 
Noted  Feb.   10. 

Neb.,  Fairbury — City  receives  bids  for  sewers  in  4  districts. 
E.  A.   Wunder,   City   Clk. 

Neb.,  AVymore — City  votes  on  $14,000  bonds  in  July  for 
sewer  system.     Noted  May  11. 

Wyo.,  Riverton — (Official) — City  receiving  bids  July  6  for 
sewers.  Estimated  cost,  $2.S,000.  Address  G.  H.  Lawrence, 
Lock   Box   167,   Riverton.      Noted  June   15. 

Mont.,  Hardin — City  votes  July  10  on  bonds  for  sewer  sys- 
tem.    A.  L.  Mitchell,  Mayor. 

Mont.,  AVhitefi.sli — Citv  receiving  bids  July  3  for  sewers  in 
Sewer  Districts  Nos.  27  and  28.     R.  H.  Wiedman,  City  Clk. 

Tex.,  Houston — County  receiving  bids  July  3  for  sewer  in 
Harrisburg   Rd.      H.   L.   Washburn.   Houston.   County   Audr. 

Tex.,  Lofkhart — (Official) — City  will  install  sewer  system. 
Henry  E.  Elrod,  Southwestern  Life  Bldg.,  Dallas,  Consult. 
Engr. 


City    plans    sewer    system.      Address 
City  plans  $33,193  bond  issue  for  Murphy 


Okla.,    Broken    Bon- 
City  Clerk. 

Wash.,  Chehalls- 

sewer. 

-Wash.,  Everett — City  plans  Delta  District  sewer  system. 
Estimated  cost,  $27,000.     H.  Mumm,  Jr.,  City  Engr. 

Calif..  Hanford — Citv  awards  contract  Aug.  1  for  storm 
drain.     Estimated  cost,  $3.'), 000.     Edward  M.  Lynch,  City  Engr. 

Bids    In    and    Contracts    Awarded 
Mass.,  Pittsfleld — City   builds   sewers  by   day   labor.     Esti- 
mated  cost,    $10,000. 

Conn.,  Hartford — City  awarded  contract  for  concrete  con- 
duit to  inclose  Gully  Brook  from  Liberty  to  Garden  St.  to 
O'NEIL  BROS.,  324  Maple  Ave.,  Hartford,  at  $66,027.  Noted 
June  15. 

N.  Y.,  New  York — (Borough  of  Bronx) — (Official) — City 
awarded  contracts  for  sewers  as  follows:  Home  Ave.,  ANITA 
CONSTRUCTION  CO;  Crotona  Parkwav,  JAME.S  A.  BUCKLEY; 
West  23Sth  St.,  MARRONE  &  DOVE.     Noted  May  11  and  June  8. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Low  bids  re- 
ceived .Tune  21  for  sewers  in  (a)  Bay  Parkway  from  Sea  Beach 
Line  to  West  10th  St.,  (b)  16th  Ave.  from  56th  to  5Sth  St., 
(c)  Durvea  PI.  from  Flatbush  Ave.  to  East  22nd  St.,  as  fol- 
lows: Pasquali  Tomasetti,  1133  60th  St.,  (a)  94.95%;  Murphy 
Bros.,  25th  and  Cropsey  St.,  (a)  98.50%,  (b)  10S%;  G.  Maglia- 
cane,  (c)  107%;  Prank  L.  Paino,  (b)  124%,,  (c)  114%;  E. 
Ghiraldi  Contracting  Co.,  (a)  99.97%,  (b)  140%,  (c)  115%. 
Noted  June  15. 


.v.  Y.,  New  York — (Borough  of  Queens) — (Official) — City 
awarded  contract  for  sewers  in  .lamaica,  Maure  and  Wood- 
haven  Ave.  to  JAMES  H.  JOHNSON.  E.  A.  WEISS  and  H.  J. 
MULLEN   CONTRACTING  CO.,    respectively.      Noted   June   8. 

!V.  J.,  Camden — (Ofllcial) — Contract  for  sewers  In  9th,  Point, 
Fremont  and  other  street.'j  awarded  to  F.  A.  WARD,  524  Tren- 
ton Ave.     Noted  June  15. 

N.  J.,  Montelair — City  awarded  contract  for  storm  sewers  in 
Pine  St.  to  JOSEPH  CRESTON,  Montelair,  at  $9,749.  Noted 
June  8. 

N.  J„  Paterson — Passaic  Valley  Sewerage  Commission, 
Essex  Bldg.,  Newark,  received  lowest  bid  from  Culp  Co.,  Inc., 
at  $48,587,  for  Section  22  of  Lawrence  St.  branch  sewer.  Noted 
June  8. 

N.  J.,  Point  Pleasant — City  awarded  contract  for  extending 
sewer  system  to  J.  E.  HARRIGAN,  Point  Pleasant,  at  $20,449. 
Noted  June  8. 

N.  J.,  Trenton — City  awarded  contract  for  sewer  in  Dexter 
St.  to  A.  C(;LANTINE,   42  Asbury  St. 

Ohio,  Allianee — City  awarded  contract  for  improving  sew- 
age-disposal plant  to  HENDERSON  CONSTRUCTION  CO., 
Youngstown,   at   $36,440.      Noted   June   15. 

Ohio,  Cineinnati — (Official) — City  awarded  contract  for  Im- 
proving sewer  east  and  west  of  Reading  Rd..  Avondale  Relief 
Sewers,  Contract  No.  4,  to  M.  J.  MCCARTHY,  2910  Woodburn 
Ave.,   at   $30,441.      Noted   June   8. 

Ohio,  Dayton — City  awarded  contract  for  storm-water 
sewers  along  Dry  Hollow  Creek  to  J.  H.  CAHILL,  Louisville, 
Ky.,   at   $97,199. 

Ind.,  South  Bend — City  awarded  contract  for  sewers  in  va- 
rious  streets   to   .STAPLE   &   ACKERMAN,   at   $12,000. 

Mich.,  .\lnia — City  awarded  contract  for  sewers  to  THOMAS 
SAMI'SON,    Mt.    Pleasant. 

Wis.,  Milwaukee — (Official) — -City  awarded  contracts  for 
Menominee  Low  Level  intiMccpting  Sewer  to  WISCONSIN 
TUNNEL  AND  CON.STRl'f 'TION  CO.,  Milwaukee,  at  $268,172, 
Section  No.  1,  and  to  JAMIOS  KENNEDY,  Fargo,  N.  D.,  $248,- 
439,  Section  No.  2.     Noted  May  IS. 

Minn.,  Blue  lOarth — City  awarded  contract  for  storm-sewer 
system   to  REPUBLIC  CO.,  Albert  Lea,  at   $23,860. 

Minn.,  Duluth — (Official) — City  installs  sanitary  sewers  in 
27th  Ave.,  E.,  41.'5t  Ave.,  W.,  Cascade  and  Piedmont  Ave.,  and 
in  4th,  Olney  and  other  streets  by  day  labor.     Noted  June   15. 

Neb.,  Pawnee  City — (Official) — City  awarded  contract  for 
sanitary  sewer  system  to  HAMILTON  BR(JS.  CONSTRUCTION 
CO.,  Cleburne,  Tex.,  at  $44,345.     Noted  June  8. 

Mont.,  Columbus — (Official) — City  awarded  contract  for 
sewer  system  to  SECURITY  BRIDGE  CO.,  Billings,  at  $7,300. 
Noted  June   15. 

Mont.,  Harlowton — (Official) — R.  M.  Bardsen  &  Co.,  Butte, 
at  $39,670,  submitted  lowest  bid  for  sewer  and  water-works 
system.     S.  K.  Campbell,  Town  Clk.     Noted  June  8. 

Mont.,  Manhattan — City  awarded  contract  for  sewer  system 
to  NORDSTROM  &  WILLIAMSON,  Butte,  at  $14,686.  Noted 
May  IS. 

Mo.,  St.  Louis — (Official)— City  awarded  contract  for  Rus- 
sell Place  Joint  District  sewer  and  branches  to  COONEY- 
GARLAND  CO.,  at  $33,253.  R.  H.  Witter,  City  Clk.  Noted 
June   8. 

Tex.,  Knnls — ^City  awarded  contract  for  sewage-disposal 
plant  to  ROACH-MANIGAN  CO.,  Ft.  Worth,  at  $15,000.  Noted 
Mar.    9. 

Te.x.,  Houston — Texas  Construction  Co.,  at  $52,350,  sub- 
mitted lowest  bid  for  storm  sewer  in  Page  St.  E.  E.  Sands, 
City  Engr.     Noted  June   15. 

Uiie.,  Chambley  Canton — Town  awarded  contract  for  11,000 
ft.  of  sewers  to  S.  W.  HAMILTON,  11  Gosford  St.,  Montreal. 
Estimated  cost,  $18,000. 

(lue.,  Donnacona — Municipal  Council  awarded  contract  for 
drainage  system  to  P.  C.  COSTO,  Donnacona,  at  $13,500.     Noted 

Mar.  30. 

Ont.,  InKersoll — City  awarded  contract  for  storm  sewers 
to  McRAE  &  CAMPAIGNE,  Niagara  Falls,  at  $26,653. 

GARBAGE 

Proposed  Work 

Ind.,  Ft.   AVayne — City    plans   garbage   disposal    plant. 

Tex.,  Brownsville — City  plans  garbage  incinerator.  Ad- 
dress City  Manager. 

Ariz.,  Bisber — (Official) — City  will  install  garbage  incin- 
erator that  is  practical  for  city  and  that  niav  not  be  too  ex- 
pensive to  operate  considering  high  price  of  fuel  and  labor  at 
Bisbee. 

Bids  In  and  Contracts  Awarded 
N.  Y.,  New  York — (Borough  of  Manhattan) — Bids  received 
June  19  for  receiving  and  removing  ashes  by  scows.  Contract 
No.  1528.  (a)  Class  1,  (b)  Class  2,  as  follows:  O'Brien  Bros., 
Inc.,  54  South  St.,  (a)  $1,355,  (b)  $1,216;  Moran  Towing  and 
Transportation  Co.,  (a)  $1,540,  (b)  $1,382;  Bowker  Contracting 
Co.,    (a)    $2,925,    (b)    $2,625. 

STREETS  AND  ROADS 
Proposed  Work 
Vt.,  Bellows  Falls — State  Highway  Commission,  Montpelier, 
will  spend  about  $310,000  for  road  work. 

\t.,  Newport — City  voted  $30,000  bonds  for  paving. 

Mass.,  Fnirhaven  —  Massachusetts  Highway  Commission, 
Boston,   will  spend  $15,000  for  macadamizing  Washington  St. 

Mass.,  Lowell — City  plan?  to  widen  School  St.  Estimated 
cost,    $7,000.      Stephen    Kearney,    City    Engr. 

Mass.,  Plttsfield — City  plans  paving  South  St.  Estimated 
cost,  $96,000.     A.  B.  Farnham,  City  Engr. 
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II.  1.,  l.lii.Milii  (Ci'iitriil  I'lilln  piiMl  olllc'i)-  <'ltv  ili'pK'- 
IMliili-a    til. Olio    ror    iiiiKin    atiil    I>iI<1k<'N. 

Cwnn..  HrlXol  «"ll)  HM<lvln»{  liliU  July  6  fur  piivliiK  Miilii 
.SI       V     \V     im.li.    City    KiiKr 

Conn..  Ilnrlfiird  Sliili-  lllKlnvav  C'oMiinlHNlon  iitoIvImk  IiIiIh 
.lulv  1)  fur  fi.llowliiK  loiiilH  Wlti.lnni  I,i.i-Un  T(iw  iiMlilp.  ;t.:ilM) 
llii  ft.  I'oiuT.'lc  or  iiiiicuiliiiii.  Clliiloli  TowiiMlilp,  L'.lno  lln.fl.  Imp 
rook  Hurfixinn;  KiihI  lliirlford  Towiidlilp.  iili.xil  V.Itnii  Uii.rt. 
initciiiliiin,  Striitforil  Tnwimlilp,  U.SIIO  lln.fl.  iiiiu-inliini;  Uolmimii 
TowiiHhIp.  li.alU  ft.  luinu.laiu      I'ImrlfH  J.   Uiiiiutt,  Stiile  HlKh- 


-Clty 


>t«M 


l.'i.OOO    buiulM    for    roml    It" 


Cuuii..    I'utnnni- 

lirovrincnlN. 

«onii..  'I'orrlniiton- (Mty  iipproprintrd  $2(».0no  for  linprov- 
liiK    .Main   ."^l.      ('    .\.    Pnltfrxon,  Clly    lOiiKi'. 

Conn.,  WnlllnHforil  (Olll.lnl)— CHy  rt<oolvlii»r  bIclH  July  t, 
for  1,000  Hii.yil.  i-oiu-n-tr  pavInK-  W.  A.  MiicKen7.1o,  City  Kn^r. 
Nott'il    Juni>    1    anil    IS. 

X.  ^..  \>w  Vork  -(Horouk'h  of  llrooklyn)  — (OHlclal)— L. 
II.  roumlM.  Ilorou^h  I'reH.,  Morounh  Hall,  rec.-lvlnn  lil'ls  July  B 
for  liniMiivliiK  and  lavlnn  BldcwalU.s  on  portions  Clirnioiit, 
.Stillwoll,  ;td.  Htli  and  iotli  Ayr.  an<l  Ave.  Cj,  lUMKtn.  Itollviir, 
Kaxt  nth.  Kast  17th.  fiHtli.  SarUnian.  \V.>«t  iHt,  West  27th  and 
Ui'Bt   30th  .St.  and    120.000  k"!    rt-llni-d  asphiilt   In  liquid  form. 

^•.  v.,  4lMn<-u<> — County  plans  to  Iniprovi-  2B.!)  nil.  of  roads. 
Kstlnialcd    ..if<l.    tM.OOO.      Addross   County    Clerk.    OsweKO. 

:V.  J..  Ilrlrid<-r«- — Warrrn  County  plans  to  Improve  Har- 
mony-Mralnard.s  Kd  .  3  ml.  K.stlinatid  cost,  $13,000.  Address 
Hoard   of    Fri't-holdtMS. 

^.  J.,  nioomflrld— Town  rciolvlnK  bids  July  3  for  Improv- 
ing Columbus.  Kdison  and  Alva  St.  with  bltuUthlc.  K.  Baech- 
lln.    KiiKr. 

:\.  J..  MorrUtown — Morris  County  rejected  bids  for  Improv- 
hiK  Mt.  Pleasant  Turni>lke  from  Hanover  to  Whippany.  New 
bids  July   2B.      Kstlmated   cost,   $46,000.     Noted  June   22. 

>'.  J.,  rinlnfleld — City  plana  to  Improve  Front  St.  A.  J. 
c.avctt.    City    KnKr. 

\.  J..  I'rinrfton — City  Council  receiving  bids  July  5  for 
pavinK  Nas.sau  St.  with  asphalt  block.  Van  Buren  Cook,  City 
elk.      Noted  Jan.   20. 

\.  J..  Tr«'n«on — Mercer  County  rejected  all  bids  for  resur- 
faclnK  l.awrencevllle-Prlnceton  Kd.  with  bituminous  concrete 
and  l>rlck.  New  bids  will  be  received.  Kstlmated  cost.  $124,- 
000.  Theodore  Tobish.  Trenton.  County  Knur.  Noted  Apr.  20 
and    June    1. 

>.  J..  Trenton — City  sold  $72,000  bonds  for  paving.  J.  R. 
Pell.  Jr.,   City    Kn^r.     Noted   May   is. 

I'enii^  llrndford — (OlHcial) — City  receivinp  bids  July  3  for 
S.OOO    yd.    vitiltied    brick    pavement.      B.   A.   Wise.    City    Kng-r. 

I'enii..  IMttMliiirKh — Cltv  plans  to  pave  East  St.  Kstlmated 
cost.    $24,000.       R.    Swan.    City    Ensr. 

Penn.,  Wllke«-Bnrr* — Cltv  Council  passed  ordinance  to  curb 
and  putter  portion  of  Grove  St.     B.   K.   Finch,  City  Engr. 

Penn..  >Vlndbpr — (Olflclal) — City  Council  passed  ordinance 
to  improve  portion  of  Graham  Ave.     W.  J.  Vlckroy,  City  Engr. 

Va..  Covtnjrton — Alleghany  County.  Covington  District, 
voted    $100,000   bonds   for   road    work.      Noted    Feb.    17. 

Va..  Salem — Roanoke  County  plans  voting  on  $150,000  bonds 
for  roads  in  Cave  Spring  District.  Address  County  Clerk, 
Salem. 

W.  Va.,  Clarksburg — Harrison  County.  Clay  District,  voted 
$300,000  bonds  for  road  work.  Address  County  Clerk,  Clarks- 
burg.     Noted    May    IS. 

W.  Va..  Clnrkubnrg — (Offlcial) — Harrison  County  defeated 
$200,000  bonds  for  road  work  in  Simpson  District.  Noted  May 
IS  and  June  1. 

>V.  Vn.,  Kayetteville— Fayette  County.  Sewell  Mountain  Dis- 
trict, voted  $17.=). 000  bonds  for  road  work.  R.  J.  Stegall,  Fay- 
ettevllle.  Clk.      Noted   May  4. 

\V.  A'a..  FnTettovllle — Pavette  County,  Kanawha  District, 
voted  $350,000  bonds  for  road  work.  R.  J.  Stegall,  Fayetteville, 
Clk.      Noted   Apr.    27. 

>V.  Va..  Harrisvllle — Ritchie  County  Court  sold  $240,000 
bonds  for  roads  in  Clav  District.  A.  D.  Williams.  Library 
Bldg..  Morgantown.  Ch.  Rd.  Engr.     Noted  Apr.  20  and  May  25. 

W.  Va.,  Star  City — See   item  under  "Sewers." 

W.  Va..  >Vheellng — County  receiving  bids  July  5  for  im- 
proving G.  C.  and  P.  Rd.  G.  W.  Steenrod,  Wheeling,  County 
Rd.  Engr. 

W.  Va..  AVheeling — County  receiving  bids  July  5  for  paving 
portion  of  National  Rd.  with  brick,  also  furnishing  paving 
block.     G.  W.   Steenrod.  Wheeling,   County   Rd.   Engr. 

AV.  Va.,  Wheeling^ — County  receiving  bids  July  5  for  resur- 
facing with  bituminous  macadam  under  5  contracts.  G.  W. 
Steenrod,   AVheeling.   County   Rd.   Engr. 

N.  C.  Albemarle — City  plans  paving  number  of  streets. 
J.    D.    Spinks.    City    Engr. 

X.  C.  Scotland  Xeck — City  plans  bond  issue  for  paving.  Ad- 
dress  Mayor. 

X.  C,  \\arrenton — Bids  will  be  received  by  Commissioners 
of  Warren  County.  Warrenton.  until  July  3.  for  purchase  of 
$30,000  bonds  for  "road  work  in  River  Township.  P.  M.  Stall- 
ings.   Chn.      Noted   May   18   and   June   22. 

Fla.,  Miami — Dade  Countv  voted  $40,000  bonds  for  roads.  A. 
Belcher,  Miami,  Chn.  County  Comrs.  Noted  Apr.  13  and 
May   18. 

Ala.,  Dothan — Houston  County  receiving  bids  July  10  for 
20  mi.   road.     W.  R.  Koonce,   Dothan,   County  Engr. 

Via.,  Gadsden — Etowah  County  plans  Piedmont  Rd.,  9  mi. 
Address  County  Clerk,  Gadsden. 

Miss.,  Dnrant — County  receiving  bids  July  3  for  27  mi. 
macadam    road.      Snowden    &   Hauser,    Columbus,    Engr. 


>ll«m.,  Okolonn — ChlckaHuw  County,  Supervisors  DiHtiiet 
.\u.  I.  voi'd  |:i:i,i)00  boiiilH  for  roud  work.  W.  A.  Wilkinson, 
llollHlnn.    Clk. 

MImh.,  Okolonn — Chlckiisaw  County.  .SupcrvlHorH  nistrlct  No. 
4.  will  Issue  $7,000  bondH  for  roud  work.  W.  A.  Wilkinson, 
liouslon.  Clk. 

.MIkh..  \  li-kMliurK— Warren  County  plans  $400,000  bond  Ihhuo 
for    iiiail    work.      ,\ddri'ss    County   <!lerk.    VlcKMburn. 

K>..  Allinny  (Olllclal) — Clinton  County  sold  $50,000  bonds 
for   roads  and    brblKes.      J.   (J.   .Slonn,   Clk.      Noto<l   Juno   8. 

K>-.,    ilrdford — See    Item    under    "Bridges." 

K>.,  llrookMvlllt- — Bracken  County  voted  $200,000  bonds  for 
road  Imiirovements.  AddreHS  County  Clerk,  Brooksvillc.  Noteil 
Apr.   20. 

K>.,  Cndl».  Trigg  County  voted  $150,000  bonds  for  road 
work.      Address    County    Clerk,    Cadiz.      Noted    Alir.    20    and    27. 

K>-.,  I.onlMvllle- -County  receiving  bids  July  3  for  street 
grading.      Addii-ss  County    Clerk,    l.oiilsyllle. 

Ky.,  MnyMvlllr — City  receiving  bids  July  3  for  iiuving  por- 
tion   of   2nd    and    Carniel    St.      J.    W.    Kee,    Alayor. 

Ky..  IMt.  SterlInK — (Odlclal)— City  receiving  bids  July  5  for 
about  10.1100  vd.  bric^k  asphalt,  t.'irvia,  or  bilulllhl<!  pavement. 
Estimated  cost,  $23,000.  H.  M.  Klngo,  Clly  Clk.  Noted 
June    s. 

<>lilf>,  Akron — City  Council  passed  ordinance  to  Improve 
Iiorlion   of   Malllson   Ave.     J.   A.  Gehres,   City   Engr. 

Ohio,  Alllnneo — City  Council  passed  resolution  to  pave 
Soulli  Freedom  St.  from  South  to  Waugh  St.  W.  Shldler,  City 
Engr 

Ohio,  Ashtabula — (Ofllcial)— City  receiving  bids  July  10 
for  grading,  curbing  and  paving  with  brick  various  streets. 
L,.  A.  Amsden.  City  Engr.      Noted  June  1. 

Ohio,  Ilellnlre— (Mty  Council  passed  resolution  to  Improve 
portion  of  Hamilton  St.  A.  J.  Norton,  City  Engr. 

Ohio,  llowllng  <;reen — Wood  County  receiving  bids  July  7 
for  following  macadam  roads;  Needles  Rd.,  1  r"\.,  $12,000; 
Winnup  Rd.,  5  mi.,  $64,000;  Gillespie  iid.,  5  ml.,  $65,000;  Fuller 
Rd.,  5%  mi.,  $66,000;  (Jagahan  Rd.,  6  mi.,  $6S,000;  Walerious 
Rd.,  2  mi.,  $1S,000;  Ayers  Rd.,  5  mi.,  $27,000;  Brooks  Rd.,  1  mi.. 
$8,000;  Chamberlain  Rd.,  1  Vi  mi.,  $8,000.  John  Gallier,  County 
Engr. 

Ohio,  Cincinnati — Hamilton  County  receiving  bids  July  7 
for  improving  Reading  Rd.  in  Sycamore  Township.  Albert 
Reinhardt.  Clk.     W.  H.  Boch,  Cincinnati.  Highway  Engr. 

Ohio,  Cincinnati — City  receiving  bids  July  3  for  paving 
Glenmore  and  I^ouis  Ave.  C.  P.  Hornberger,  Dir.  Pub.  Ser. 
Frank   Krug.   City   Engr. 


Ohio,  Cleveland;— City  jreceiving  bids  July  5  for_  paving  por 

May   25 


tion    of    Bulkley    Blvd.      Robert    Hoffman,    City    Engr. 


oted 


Ohio,  Cleveland — Frank  G.  Hohen.  Dir.  of  Schools,  receiving 
bids  July  17  for  grading,  cement  walks,  etc.,  at  various  school 
Iilaygrounds. 

Ohio,  Cleveland — City  plans  to  pave  portion  of  East  49th, 
Wakefield  and  West  16th  St.  and  Harris  Ave.  Robert  Hoffman, 
City  Engr. 

Ohio,  Cleveland  Heights — (Warrensville  post  office) — Vil- 
lage receiving  bids  July  17  for  improving  Yellowstone  Rd. 
H.  H.  Canfield,  Clk.  P.  A.  Pease  Engineering  Co.,  804  Marshall 
Bldg.,  Cleveland,  Engr. 

Ohio,  Columbus — City  receiving  bids  July  5  for  improving 
18  streets.     H.   Maetzel,   City  Engr. 

Ohio,  Delaware — City  Council  passed  ordinance  to  improve 
portion  of  West  Central  Ave.  George  S.  Irwin,  City  Engr. 
Noted  Apr.  27. 

Ohio,  Katon — City  sold    $18,500   bonds   for  paving. 

Ohio,  Findlay — City  Council  passed  resolution  to  improve 
portion   of  Amelia  Ave.     U.   K.    Stringfellow,   City   Engr. 

Ohio.  Hillsboro — Highland  County  plans  $50,000  bond  issue 
for   road    work.      C.    P.    Clark,    Hillsboro,    County   Engr. 

Ohio.  Holloway — City  receiving  bids  July  15  for  purchase 
of  $6,000  bonds  for  improving  Main  St.  J.  L.  Wilson,  City 
Clk. 

Ohio,  Lukewood — City  receiving  bids  July  17  for  purchase 
of  $58,900  bonds  for  improving  Morrison  and  Victoria  St. 
B.  M.  Cook,  Finance  Dir.     E.  W.  Fisher,  City  Engr. 

Ohio,  Lakenood — City  Council  passed  resolution  to  pave 
Cannon  and  Athens  St.     E.  W.   Fisher,   City  Engr. 

Ohio,  Lisbon — Columbiana  County  sold  $11,000  bonds  for 
road  work.     H.  C.  Armstrong,  County  Engr. 

Ohio,  Madeira — (Ofiicial) — Village  receiving  bids  July  3  for 
cement  sidewalks  on  north  side  of  Camargo  Rd.  Frank  L. 
Rey,  Village  Clk. 

Ohio,  Marysville — Union  County  plans  to  improve  Rich- 
wood  and  La  Rue  Pike  Estimated  cost,  $60,000.  Address- 
County   Clerk,   Marysville. 

Ohio,  Nornralk — (Official) — Huron  County  sold  $316,192 
bonds  for  road  work.  C.  E.  Bloomer,  Norwalk,  Audr.  Noted 
June    8. 

Ohio,  Piqua — City  Council  passed  ordinance  to  improve 
portion  of  East  Ash  St.  A.  Schroeder,  City  Engr.  Noted 
Apr.  20. 

Ohio,  Reading — (Official) — City  receiving  bids  July  10  for 
improving  Main  St.  W.  P.  Klopmeyer.  630  Third  St.,  Clk. 

Ohio,  Sandusky — Cltv  Council  passed  resolution  to  improve 
portion   of   Bell   St.      R.   L.   Wager,   City   Engr. 

Ohio.  Smithvllle — (Official) — Village  receiving  bids  July^lS 
for  paving  Summit  and  Milton  St.  D.  D.  Hartzler,  Clk.  Noted 
Mar.  30. 

Ohio,  South  Charleston— City  voted  $7,000  bonds  for  street 
improvements. 

Ohio,  Steubenville — Citv  Council  passed  resolution  to  im- 
prove portion   of  Superior  St.     J.  N.  Leech,   City  Engr. 
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(Milo,  TItBn — City  Council  passed  resolution  to  Improve  por- 
tion of  St.  tnair  St.      L.   C).   Hunitle,  City   IOnt?r. 

Ohio,  VtU-a — (Ollicial) — Village  r.-ceiving  bids  July  8  for 
improvinK  6  streets  with  brick,  about  13,700  sfj.yd.  C.  \V. 
Irwin.  Newark,   lOnKj-. 

(Ihlo.  WeHt  JolIerHoii — City  recelvlnR  bids  July  10  for  pav- 
ing  Walnut  St      F.  G.    Hrown,   Clk.      Noted   Apr.   21. 

Ohio,  YoanKMtofTii — City  Council  passed  resolution  to  im- 
prove portion  of  MahonInK  Ave.      K.   M.   Llllie,  City   KnKr. 

Ind.,  Itrookvlllr — Fiankiin  Count.v  receivinR  bids  July  3 
for    macadam    road.      C.    (!.    Reifel,    Hrookville,    Audr. 

Ind.,  Culumbla  <*lty — Whitley  County  receivin^f  bids  July  5 
for  brick  and  concrete  road  in  Cleveland  Township.  T.  A. 
McI-.auKhlin,    Columbia    Cit.v.    Audr. 

Ind„  ColnnibuH — Bartholomew  Count.v  receivinK  bids  July 
,')  for  concrete  road  in  Columbu.s  Township.  W.  H.  Scott,  Co- 
lumbus, Audr. 

Ind„  CovIiiKtoii- — Fountain  Count.v  receivlnK  bids  Jul.v  5  for 
gravel  road  in  Davis  Township.  H.  W.  Newlin,  Covington, 
Audr. 

Ind^  CrawfordHvlIle — MontRomery  County  receiving  bids 
July  5  foi-  gravel  road  in  Brown  Township.  W.  P.  Batman, 
Crawfordsville,   Audr. 

Ind.,  Danville — Hendricks  County  receiving  bids  July  3  for 
road  in  Cla.v  Town.ship.     C.  M.  Havens,  Danville,  County  Audr. 

Ind„  Delphi — Carroll  Count.v  receiving  bids  Julv  5  for  road 
in   Hock  Creek   Township.      H.   D.   Good,   Delphi,   Audr. 

Ind.,  lOnK'liNli — Crawford  Count.v  receiving  bids  Jul.v  3  for 
road   in  I'atoka  Township.     J.   B.   Enlow,   English,  Audr. 

Ind.„  Frankfort — Clinton  County   receiving  bids  July   11    for 

1  gravel   road  in  Johnson  Township  and  2  in  Union  Township. 
E.    Spray,    Frankfort.   Audr. 

Iiid„  Franklin — Johnson  County  receiving  bids  July  3  for 
gravel  roads  in  Ninevah  and  Union  Townships.  John  C.  Gregg, 
Franklin,  Audr. 

Ind,.  (ioMhon — Elkhart  County  receiving  V)ids  .Tuly  5  for 
road  in  Elkhart  Township.     A.  R.  Bemenderfer,  Goshen,  Audr. 

Ind.,  (ireenfleld- — Hancock  County  receiving  bids  July  3 
for  gravel  road  in  Jackson  Township.  H.  J.  Rhue,  Greenfield, 
Audr. 

Ind^  GreenHbnrirh — Decatur  County  receiving  bids  July  3 
for  roads  in  Fugit  and  Clinton  Townships.  J.  C.  Barbe, 
Greensburg,  Audr. 

lnd„  Jadper — Du  Bois  County  receiving  bids  July  3  for  3 
roads  in  Bainbridge  Township.     J.  H.  Seng,  Jasper,  Audr. 

Ind,,  JelTersonvlIle — Clark  County  receiving  bids  Jul.v  3  for 
road  in  Monroe  Township.     G.  W.  Stoner,  Jeffersonville,  Audr. 

Ind.,    Kokoni€> — Howard    County    receiving    bids    July    5    for 

2  gravel    roads    in    Ervin   and   Union    Townships.      William   L. 
Benson,   Kokomo,   Audr. 

Ind„  Kokomo — Howard  County  receiving  bids  July  5  for 
asphaltic  concrete  road  in  Center  Township.  AVilliam  L. 
Benson,    Kokomo,    Audr. 

Ind.,   I,awrencel>iirK — Dearborn   County   receiving   bids   .Tuly 

3  for  macadam   road   in   Center  Township.     H.   E.   Lutherbeck, 
Lawrenceburg,  Audr. 

Ind.,  I,el>anon — Boone  County  receiving  bids  Jul.v  5  for 
roads  in  W^a.shington,  Sugar  Creek  and  Jefferson  Townships. 
C.    Goodwin,    Lebanon,    Audr. 

Ind.,  I.oKansport — Cass  County  receiving  bids  July  .'j  for 
road  in  Washington  Township.  A.  P.  Flynn,  Logansport, 
Audr. 

Ind.,  Montioello — White  County  receiving  bids  July  5  for 
roads  in  Monon,  Round  Grove  and  Liberty  Townships.  A.  G. 
Fisher,    Monticello,    Audr. 

Ind,,  Mt.  Vernon — Posey  County  receiving  bids  Julv  7  for 
IT), 710  ft.  gravel  road  in  Marrs  Township  and  14.024  ft.  in 
Harmony   Township.      Joseph    R.    Haines,    Mt.    Vernon,    Audr. 

Ind,,  New  Albany — Floyd  County  rectiving  bids  .Tuly  14  for 
road  in  New  Albany  Township.  E.  Dupaquier.  New  Albany. 
Audr. 

Ind.,  New  Castle — Henry  County  receiving  bids  July  3  for 
2  roads  in  Stony  Creek  Township.  H.  C.  Elliott,  New  Castle, 
Audr. 

Ind,,  IVoblesvllle — Hami.lton  County  receiving  bids  July  5 
for  4  roads  in  Adams.  Washington  and  White  River  Town- 
ships.    W.  O.   Horton,  Noblesville,  Audr. 

Ind.,  Paoii — Orange  County  receiving  bids  Jul.v  3  for  gravel 
or  macadamized  road  on  line  between  French  Lick  and 
Orangeville  Townships.     E.  A.  Palmer.  Paoli.  Audr. 

Ind.,  Peru — Miami  County  receiving  bids  July  11  for  gravel 
and  concrete  roads  in  Peru  Township.  F.  K.  McElheny,  Peru. 
Audr. 

Ind,,  Rockvllle — Parke  County  receiving  bids  Jul.v  !>  for 
gravel   road  in   Reserve  Township.     C.   Davis,   Rockville.   Audr. 

Ind.,  South  Ilend — St.  Joseph  County  receiving  bids  July  17 
foi-  road  in  Union  Township.  Arthur  P.  Wolf,  South  Bend. 
Audr. 

Ind.,  Tipton — Tipton  County  receiving  bids  July  3  for 
gravel  roads  in  Cicero  and  Madison  Townships.  O.  Vanness. 
Tipton,   Audr. 

Ind.,  Vlncennes — Knox  County  receiving  bids  July  5  for 
gravel  road  in  Johnson  Township.  J.  Muentzner,  Vincennes, 
County  Audr. 

Mirh..  .Vlhion — Citizens  asked  County  Board  to  call  election 
in  November  to  vote  on  $800,000  bonds  for  roads.  Address 
County  Cleils,  Marshall. 

MIeb,.  Sprlni;  I,ake— Village  receiving  bids  July  5  for  pav- 
ing State  St     ^\'.  D.  Spencer,  Village  Clk. 

III.,  Cairo— City  receiving  bids  July  3  for  improving  por- 
tion of  ;ird.  4th  and  llth  St.  George  P.  Dewey,  City  Engr. 
Noted   June   22. 


111.,  ChlenKO — Board  of  Local  Improvements  plans  to  widen 
12tli   St.      lOstimali'd   cost,   $S, 000.000      John    Kric«on.   City    Engr. 

III.,  Park  ItldKe — Board  of  Local  Improvements  receiving 
bids  Julv  5  for  il.OOO  so. yd.  asjihultic  concrete  on  Ashland  Blvd. 
A.   W.  Lorenz.   400  Pullman   Bldg.,  Chicago.  Pres. 

Win.,  Cuba — Henry  Kleinhammer  prepared  planH  for  I.2.')0 
lin.ft.    reinforced-concrete    paving    and    2.000    ft.    curbing. 

>VIn.,  .HadlHon — City  will  award  contract  for  50.000  H(|.yd. 
paving.      E.    E.    Parker,    City    Engr. 

UIm„  Sturiceon  Hay — (Otficial) — City  postponed  paving 
number    of    streits.      Noted    June    \'>. 

Iowa,  Atlantic — Cemetery  Association  receives  bids  for  con- 
crete paving  on  Cemetery  Rd.  J.  H.  Main,  Council  Bluffs, 
Engr. 

Iowa,  Keokuk — City  plans  paving  portion  Franklin  St.  with 
brick.     J.    K.   Winters.   City   Engr. 

Iowa,  Koek  ItapldM — City  plans  curbing  and  guttering 
Green.    Carroll.    Adams    and    Union    St. 

Minn.,  Iluiralf) — Wright  Countv  receiving  bids  July  11.  for 
grading  State  Rd.  15.  Job  25.  also  State  Rd.  16,  Job  26.  John 
A.   Berg,   Buffalo,   Audr. 

Minn,,  Northfleld— City  receiving  bids  July  6  for  paving. 
C.  E.  Hoppin.  City  Recdr. 

Minn,,  I'ipeMtone — City  will  pave  33  blocks  with  concret'-. 
Estimated  co.st.   $t;o.OOO.     I,.   P.   Wolff,  St.   Paul.  Consult.   Engr. 

Kan.,  .\teliiNon — Cit.v  Council  j)assed  resolution  to  curb  and 
pave   ijortion   Dickson   Terrace.      F.   S.   Altman,   City    Engr. 

Kan,,  i'olumbuH — City  Coun<il  passed  resolution  to  pav'- 
several   streets.      C.    M.   Cooper,    Engr. 

Kan,,  MinneapollH — City  plans  paving  8  blocks.  J.  P. 
Richard.  Engr. 

Kan.,  Sallna — City  Council  passed  resolution  to  improve 
portion    Santa   Fe   Ave.      P.    G.   Wakenhut.   City    Engr. 

»!».,  Omaha — City  plans  repaying  portion  of  13th  St.  J.  A. 
Bruce.   City   Engr. 

S.  D„  Mitchell— City  plans  paving  Duff  St.  S.  H.  Smith, 
City   Engr. 

S.  D.,  Yankton — City  plans  to  pave  portion  of  Cedar  St.  J. 
W.    Summers,    Audr. 

N.  D„  Portal — City  voted  $10,000  bonds  for  road  work. 

Mont.,  BillinKN — City  receiving  bids  July  5  for  concrete- 
curb  in  Improvement  District  Nos.  142  and  143.  E.  M.  Snecken- 
berger.  City  Engr. 

Mont,,  BllllngH — (OfTlcial) — City  plans  paving  Yellowstone 
and  Clark  Ave.  and  adjacent  streets.  E.  M.  Sneckenbergcr,. 
City  Engr. 

Mont.,  Helena — City  plans  paving  Main,  Fuller  and  Park 
Ave.      Estimated   cost,    $13,000.      J     E.    McLeod,    City    Engr. 

Mont,,  Onkvllle — City  plans  to  hard  surface  Main  St.  Esti- 
mated  cost.   $14,403. 

Mo.,  Doniphan — Ripley  County  plans  $200,000  bond  issue 
for   road   work.      H.   B.   Jones,   Ironton,  County   Judge. 

Mo„  F.nilnence — Shannon  County  will  vote  on  $100,000  bonds 
for  roads  and  bridges.  D.  L.  Williams,  Eminence,  County 
Judge. 

Mo.,  .loplin — City  plans  to  curb  and  gutter  portion  of  Gray 
and  Jackson   Ave.  and  ISth  St.     J.   J.   McAffee,  City   Engr. 

^I",,  Joplln — City  receives  bids  for  Class  F  macadam  pav- 
ing on  St.  Louis  Ave.  and  concrete  paving  in  alley  between 
14th  and  20th  St.     J.  .T.  McAfee,  City   Engr. 

5Io„  St.  liouis — Board  of  T'ublic  Service,  Room  315,  City 
Hall,  receiving  bids  July  11,  for  improving  portion  of  Sacra- 
mento Ave.  with  bitulithic,  Thurman  Blvd.  with  asphalt  and 
Waterman  Ave.  with  concrete.  Estimated  cost.  $25,000.  E.  R. 
Kinsey.  Pres. 

Mo.,  St.  I.oulH — Board  of  Public  Service,  Room  315.  City 
Hall,  receiving  iiids  July  7  for  improving  portions  of  follow- 
ing streets  with  brick  paving  and  granite  curbing:  Fair  Ave., 
$5,800;  Ciescent  .\ve.,  $7,,S00;  Bamberger  .\ve..  $1S.S50:  21st 
St.,  $S,450;  Semple  Ave..  $15,150:  Edwards  St.,  $25,450:  Comp- 
ton  Ave.,  14,550;  Schiller  PI.,  $27,050.     E.  R.  Kinsey.  Pres. 

Mo.,  Trenton — City  Council  passed  resolution  to  pave,  curb 
and  gutter  portion  of  Ash  St.     M.  H.  Mooney,  City  Engr. 

Ark,,  Hot  SprlngN — Street  Improvement  District  No.  11  re- 
ceiving bids  June  24  for  paving  with  wood  block  portion 
Valley   and   Spring   St.   and   Reserve   .\ve.      E.   S.    Blasdel.   Chn. 

Ark.,  Texarkana — City  plans  concrete  sidewalks  on   Broad. 

Pine  and  Vine  St. 

Ark.,  Van  Iluren — City  plans  to  organize  Paving  District 
No.   .i   to   include   33,000  yd. 

Tex.,  AthenH — Henderson  County  Koad  District  No.  3  re- 
ceiving bids  July  2  for  road  work.     A.  R.  Axtell,  Athens,  Engr. 

Tex.,  Itrenhnm — Washington  Countv.  Precinct  No.  3.  de- 
feated $3(10. (Mio  l)(>Mds  for  road  work.     Noted  May  IS  and  25. 

Tex.,  Caldwell — (OfTlcial) — Commissioners  of  Burleson 
County  will  not  receive  bids  for  constructing  sand  clay  roads 
as  stated  in  Apr.  20  issue.     C.  H.  Malejowsky.   Engr. 

Tex..  Corslcana — Navarro  County  voted  $100,000  bonds 
for  road  work  in  Dawson  District.  Address  County  Clerk. 
Corsicana. 

Tex.,  DiiilaM — City  plans  paving  portion  of  Annex  Ave.  and 
JTain  St.     H.  Moseley,  City  Engr. 

Tex.,  Galveston — City  plans  to  pave  portion  of  Ave.  O  with 
wood   blocks.     A.   T.   Dickey,  City   Engr. 

Tex.,  Mt.  Vernon — (Official) — City  voted  $75,000  bonds  for 
road  work  in  Precinct  1.  L.  W.  Davidson,  Citv  Secv.  Noted 
Apr.   13  and   May   25. 

Tex..  SInton — San  Patricio  County  votes  July  8  on  $10,000 
bonds   for   roads   in   Sodville   District.      Address  County   Cle-k, 
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Tr*..  NInton— Sun  Patrlcln  County  voto«  .July  S  im  IfiO.OOO 
lionilH  for  lo.i.lii  In  niBlrlct  Nn  5.  Aililiemi  I'ounly  Cli-rk,  Hln- 
tun. 

T»»..  Tuylor— City  voloii  July  S  on  »D(t,t)oi)  l..inilH  for  puv- 
UiK.     W.    K.   Doslvr.   City   tCnKr. 

Tr«..  WInniihoru — (DttU'liil) — Wooit  Counly  votoil  $60,000 
l>i>n<lM  for  roiiil  work  In  lHntrli-t  No.  r.  nn<l  »1I).000  for  DUtrlct 
No.    'I.      Not  I'll   .liiiiu   H. 

Tc*..  \\«»il»llit--Tyli«r  County  vot.-il  $7,1.onn  l.on.lj  for 
roail  «oiK   III   li..  Imt  No.  1.    AildrcMH  County  I'l.-rli.   Woodvlll'-. 

Okln.,  lllnik«rU— City  pInnH  piivInK  North  Mnin  SI.  C.  V. 
lUlt.h.T.    Illy    flU. 

Okln..  KIk  fUy  lli-i-khani  County  will  hold  ol<!Ollon  to  vote 
on  }lii.iiiiii  lioniln  for  roml  lin|irovuniantif  In  Morritt  Townxhip. 
Aildii'HH  County   CliM-k.   Suynv 

«»kln..  Iloldrnvlllr'  lIuKhcH  Counly  votiH  July  IS  on  »100.- 
000  lioiidN  for  nuu-iulain  rundM.  C.  M.  I..iiwri>nct<,  Holdonvlllc, 
I'ouiity    Knur 

Okln..  Midlr— {Olllfliil)— Clly  voted  $11,000  hondH  for  i.mdH 
In  .SailU'  Township.     Noted  Juno  8. 

ItlnlKi.   I"arl» — City   voted  liond«   for   road   work. 

Idnho,  I>orii«rllii — City  receiving  Idd.s  July  (i  for  curbing- 
and  Kutteriiii;  in  L.ocal  Improvement  lHHtrlcl  No.  12.  J.  H. 
lilies,   t'lty    Kiif^r. 

Idnho,  Twin  FnlU — Twin  Kails  Counly,  Ituhl  Uoad  District, 
deriut<-<l  $;Uiil.000  bonds  for  roads.  Address  County  Clerk, 
Twin    Kails. 

llnh.  .\nirrlenn  Fork — City  Council  passed  resolution  for 
Sidewalks  I'aviiikc  Pistik-t  No.  2.  lOstlmated  cost,  $17,727.  H. 
Li.   Sweiiwon,    .Mayor. 

Wnxh..  I'helhniU— Lewis  County  votes  In  November  on 
$51111.11110  lioiuls  lor  road  work.  Address  County  Clerk,  Chehalis. 
Noted   .May    11. 

AViiMh..  Colfnx— Whitman  County  rejected  all  bids  for  T.  r- 
mantiil  Highway  No.  12  New  bids  will  be  received.  Address 
County   Clerk,  Colfax. 

AVimh..  Kphriitn — Grant  County  receiving  bids  July  6  for 
fi'-..   mi.  permanent  highway. 

Wnwh..  Senttl«> — Kinpr  County  receiving  bids  July  11  for  pav- 
ing Permanent  Highway  No.  2-D  with  brick  or  concrete.  Ksti- 
niated   cost,  $20,000. 

'Wnsh.,  Sitoknne — Cltv  plans  to  Improve  Wellesley  Ave. 
Estimated   cost,   $5,500.      M.   Macartney,   City   Engr. 

WnNh..  'Wnlla  AValln — (Offlcial) — City  receives  bids  for 
curbing  and  paving  various  streets.  Walter  Rehorn,  City 
Engr.       Noted    June     S. 

Calif.,  nnkerxfleld — County  sold  $500,000  bonds  for  road 
work.     Address  Clerk.   Bakersfleld. 


Cnllf.. 

$16,000. 

Cnllf.. 

000    sq.ft. 
Glendale, 


Fowler — City  plans  to  pave  8th  St.     Estimated  cost, 

Hanford — City  will  award  contract  for  about  1.200.- 
a.-iphaltic  concrete  paving  about  Aug.  1.  E.  Lynch, 
Engr.     Noted  June  1. 

Calif.,  Sneramento — State  Highway  Commission,  515  Korum 
Bldg..  receiving  bids  Julv  10,  for  highway  from  Sausalito  to 
Larkspur,   6   mi.     W.   R.   Ellis,   Secy. 

Out,  St.  ThoninK — City  will  pave  Burrows  Ave.  with  maca- 
dam and  Moore  St.  with  reinforced-concrete.  W.  B.  Doherty, 
City  Clk. 

Ont..  Tilburv — Town  Council  plans  2  mi.  of  paving.  Esti- 
mated cost.  $40,000     W.  A.  Hutton,  Town  Clk. 

Ont.,  Toronto — City  plans  concrete  curbings  on  Indiana 
Grove  and  Watkinson  Ave.,  asphalt  pavements  on  Indian 
Grove.  Keele  St..  Pacific  and  Watkinson  Ave.,  estimated  to 
cost  $11.3S0;  treated  wood  block  pavement  on  Bancroft  Ave., 
at  $6,822.     R.  C.  Harris,  Conir.  of  Wks. 

Man.,  Brandon — Citv  plans  to  macadamize  6th  St.  Esti- 
mated  cost,   $16,000.      T.   II.   Johnson.   Mini.-rter  of   Pub.   Wks. 

Bids  In  and  Contracts  Awarded 

Maine.  Norway — (Offlcial) — Small  &  Ingalls,  Bar  Harbor, 
submitted    lowest   bid    for    paving   and    drainage    system. 

MaM.s..  Boston — (Dorchester) — City  awarded  contract  for 
paving  to  J.^MES  DOHERTY,  32  Calumet  St.,  Roxbury,  at 
$7,473.      Noted   June   22. 

MaNS..  Xortli  Brookfield — Massachusetts  Highway  Commis- 
sion awarded  contract  for  road  to  COLUMBIA  CONSTRUC- 
TION   CO.,    Boston. 

X.  Y..  Cohoes — Citv  awarded  contract  for  repaving  Remsen 
St.    to   LAXGAX   CONSTRUCTION    CORPORATION,    at    $24,263. 

\'.  Y..  Elmlrn — Citv  awarded  contract  for  paving  Walnut 
St.  to  HOLLERAN  BROS.,  Elmira,  at  $11,062;  John  and  High 
St.,  ■UWRREN  BROS.  CO.,  Boston,  Mass.,  at  $19,830  and  $10,307 
respectively. 

X.  Y.,  Montlcello — (Official) — Village  awarded  contract  for 
paving  St.  Johns  St.  to  KALL  KILL  CON.STRUCTION  CO., 
Poughkeepsie.  at  $."),402.     Noted  June  8. 

X.  Y..  Xew  York — (Borough  of  Bronx) — (Official) — City 
awarded  contract  for  paving  portion  of  St.  Marys  St.  and  Wal- 
ton Ave  to  ASPH.-M.T  (^(INSTRUCTION  CO.,  Madison  Ave.  and 
137th  St.,  Manhattan,  at  $5, ,'565  and  $4,241  respectively;  'West 
ISOth  St.  to  EDWARD  B.  HANDT,  at  $16,338.  Noted  June 
8  and  22. 

N,  Y.,  New  Yorlv — (Borough  of  Bronx) — (Official) — City  re- 
ceived low  bid  for  improving  portion  of  West  ISOth  St.  and 
Grand  and  Burnside  Ave.  from  Barber  Asphalt  Paving  Co., 
Woolworth  Bldg.,   Manhattan,  at  $19,655. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — (Official) — City 
received  low  bids  for  paving  various  streets  were  as  follows: 
Cranford  Co.,  52  9th  St..  Bay  31st  St.,  $5,466.  Powell  St., 
$6  186.  Clarkson  Ave.,  $7,477,  18th  Ave.,  $9,762.  70th  St.,  $4,162: 
Sicilian  Asphalt  Paving  Co..  41  Park  Row,  Manhattan,  Whip- 
ple  St.,    $4,867;   Brooklyn   Alcatraz   Asphalt  Co.,    407   Hamilton 


Ave.,   79th  St.,   H»,090:   M.   P.   Hlckcy  Co..   K3   »th   St.,   -llHt  st 
|B,01fl;  J.  J.   B.   La  Murah,   487    I'earl   St.,   Manhattan,   3rd   Ave' 
|Sfi,osiI;     ItoNetitliiil     Knglneeritig     and     Contracting     Co..     IBG 
Hooper  HI.,  Met/.  St.,  $12,322.     Noted  Juno   10. 

ft.  v.,  New  Vork — (Horough  of  (.iu<>enH)  —  (Olllclal) — Bor- 
ough ri'celved  low  bills  for  lin|irovlng  viirloUH  Htreeis  aH  fol- 
lows; (.'lovelaiul-Trlnidad  Paving  Co.,  «th  Ave.,  $32,629,  2d  St., 
$30.2:15,  10th  St.,  $35,095;  Horough  Asphalt  <,'o.,  1301  M<'tropuIl- 
lan  .\ve.,  Hiooklyn.  Jeioiiie  Ave.,  $37,462;  IC.  W.  Kltzpatrlck 
lUtniMrs  Av.'.,  $10,8.s5,  47th  St.,  $8,085.     Noted  Juno  16. 

N.  v.,  Kew  York — (Horough  of  Itlchinond)  —  (OIHclal) City 
received  lowest  bid  for  granite  block  pavement  on  portion  of 
North  .St.   from   John   E.    Donovan,   Port   Ulehmond,  at   $4,466. 

IM.  v.,  %'orwleli — City  awarded  <ontract  for  paving  Uoxford 
St.   to   KRANK    HUSHLKY,   at  $7,688.      Noted  June   1. 

M.  Y.,  IteiiNHelner — City  awarded  contract  for  Improving 
Creek   St.   to   .M.    !■',    DOLLAIID,   Van   Vorst  St.,   Albany. 

N.  Y.,  Hoelienter  ("Ity  awarded  contracts  for  paving  as  fol- 
lows: KHANK  V.  HUOTSCH,  Clay  Ave..  $22,235,  Dove  St., 
$4,729;  K.  L.  IIAGAMAN  CO.,  Waverly  IM.,  $4,189;  RHi.STEIN- 
IIOLTIOU    CO.,    Delnuir    St.,    $7,792. 

JV.  v..  Koine — Bids  were  received  by  Board  of  I'ubllc  Works 
from  Warren  Bros.  Co.,  Boston,  Mass.,  for  paving  various 
streets  of  city  with  bltullthic  as  follows:  West  Park  St.,  $11,- 
573,  Parry  St.,  $7,185,  East  liloomdeld  St.,  $7,113,  Itoberts  St.. 
$10,26.3.  West  Bloomllcld  St.,  $5,417,  West  Thomas  St.,  $1(J,197, 
East  Thomas  St.,   $9,200.     J.  Plunkett,  City  Engr. 

IV.  Y.,  Wel»»t€-r — State  awarded  contract  for  paving  Main 
St.  with  brick  to  WHIT.MOUE,  RAUHEU  &  VICINU.S,  at 
$35,000.      Noted   Jan.    13. 

IM.  .1.,  Belvldere — Warren  County  awarded  contract  for  im- 
jiroving  load  from  Port  Golden  to  Belvidere  to  SALM(JN 
HHOS..   Netcong,    at    $49,927. 

N.  .I„  I,ninliert\-illc — (Official) — City  will  Improve  North 
Main  St.  with  macadam  by  day  labor.     Noted  June  15. 

IV.  .1..  Milihurn — •  (Official)  . —  Town  awarded  contract  for 
jiaving  Highland  .and  Hobart  Ave.  and  Parkway  and  Brant- 
wood  Dr.  to  OSHORNE  &  MAHSICLLIS  CO.,  Upper  Montclair, 
at    $18,165    and    $5,064.      Noted    June    8. 

N.  J.,  Newark — (Official) — City  will  pave  North  Canal  St. 
by  day   labor.     M.   R.   Sherrard,   City  Engr.     Noted  June   15. 

N.  J.,  Newark — Board  of  AVorl<s  awarded  contracts  for 
paving  as  follows:  GLENFTELD  CONSTRUCTION  CO..  Newark. 
Halstead  St.,  $17,370,  Beaumont  I'l.,  $8,079;  MAHER  & 
McNK^HOLS,  Harrison.  Cliff  St.,  $12,975;  STANDARD  BITU- 
LITHIC  C(J.,  Newark,  Dayton  St.,  $13,360.  Noted  May  18  and 
June   15. 

Penn.,  Harrinbiirg — (Official) — State  Highway  Department 
awarded  contracts  for  road  work  as  follows;  2.75  mi.  rein- 
forced concrete  pavement,  16  ft.  wide,  on  Section  4  of  State 
Highway  Route  No.  131,  Birmingham  Township,  Delaware 
County,  Juniata  Co.,  Philadelphia,  $47,756;  4  mi.  of  16  ft.  rein- 
forced concrete  pavement  on  .Section  9  of  State  Highway 
Route  No.  131  in  East  Nottingham  and  West  Nottingham 
Townships,  Chester  County,  SUTTON  &  CORSON  CO.,  (Jcean 
City,  N.  J.,  $61,040;  1  mi.  of  vitrified  block  povement  22  ft. 
wide  in  Rochester  Township,  Beaver  County,  J.  G.  McGUIRE 
CO.,  New  Brighton,  $28,744;  0.83  mi.  bituminous  pavement, 
amiesite,  in  Whitemarsh  Township,  Montgomery  County, 
PAUL  J.  SNYDER  &  CO.,  Philadelphia,  $15,502.  J.  W.  Hunter, 
Harrisburg,  First  Deputy  State  Highway  Comr.     Noted  June  8. 

Penn..  Harrisburg — Citv  awarded  contract  for  500  tons 
cement  to  ATLANTIC  REFINING  CO.,  3344  Passayunk  Ave., 
Philadelphia,  at  $17.37  per  ton 

Penn.,  Pittsl»urgh — Alleghany  County  awarded  contract  for 
16  roads  to  BOOTH  &  FLINN  CO.,  LTD.,  at  $334,999;  1  to 
THOMAS  CRONIN  CO..  at  $21,023;  29,000  tons  ballast  and 
screenings  to  CIYESDALE  STONE  CO..  $15,068;  J.  M. 
MAGUIRE  &  CO.,  stone.  $7,191;  DUQUESNE  .SLAG  PRODUCTS 
CO..  slag,  $7,707:  hauling  material  to  R.  H.  CUNNINGHAM  & 
SONS  CO.,  FRANK  BRYAN,  W.  H.  JOHNSTON  and  CENTRAL 
SUPPLY   CO.,   at   $18,769. 

Penn.,  Pittsl>urgh — (Official) — City  awarded  contract  for 
paving  Jackman,  Florence  and  Parkview  Ave.  to  DALLAS  & 
NARDULLL    Pittsburgh,    at    $16,000. 

Penn.,  Pott.<itowu — Montgomery  County  awarded  contract 
for  paving  High  St.  to  W.  G.  JUST,  Gwynedd,  at  $4,416.  Noted 
June  15. 

Penn.,  Sliarpsville — (Official) — City  awarded  contract  for 
paving  Mercer  Ave.  to  W.  McINTYRE  &  SONS,  Sharon.  Noted 
June  8. 

Penn.,  Vandergrift — (Official) — Citv  awarded  contract  for 
improving  McKinley  Ave.  to  DUSTER  CONTRACTING  CO., 
Franetum,  at  $14,130.     Noted  June   15. 

Del.,  AVilmington — Citv  awarded  contract  for  123,000  sq.yd. 
paving  to  UNION  PAVING  CO.,  Schenectady,  N.  Y.,  at  $1.62 
per  sq.yd.    Noted  May  18  and  June  22. 

Md.,  Baltimore — City  received  lowest  bid  for  paving  number 
of  streets  from  Baltimore  Asphalt  Block  and  Tile  Co.,  at  $1.62 
per  sq.yd.     R.  M.  Cooksey,  City  Engr.     Noted  June  8. 

Va.,  L.eesburg — Loudoun  County  awarded  contract  to  COL- 
VIN  &  GIPSON,  Culpeper,  for  road  in  Broad  Run  District. 

Ga.,  Savannah — City  Council  awarded  contract  for  325,000 
asphalt  paving  blocks  to  CHAPMAN-CLARK  CO.,  Savannah, 
at   $22,327.      E.    R.   Conant,    City   Engr. 

Fla.,  Bradentown — Manatee  County  awarded  contract  for 
road  work  to  CONTINENTAL  PUBLIC  WORKS  CO.,  2  Rector 
St.,   New   York,   N.   Y.      Noted   May   4. 

Fla..  Jacksonville — Duval  County  will  rebuild  highway  to 
St.  Augustine,   about  10  mi.,  by  convict  labor. 

Fla.,  Miami — (Official) — Citv  awarded  contracts  for  paving 
to  BUSCAYNE  CONSTRUCTION  CO.,  at  $8,797  and  L.  R. 
BLACKMON,  at  $8,051.     Noted  Apr.  20  and  May  11. 

Fla..  Sanford — Countv  awarded  contract  for  road  work  to 
SOUTHERN  CLAY  M.VnUPACTURING  CO.,  WILSON  CON- 
STRUCTION CO.,  AUGUSTA  VITRIFIED  BRICK  CO.,  HAND 
BROS,   and  C.   F.   HARRISON.      Noted   June   1. 
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riii.,  Sebrine — (Official) — City  awarded  contiact  foi-  pav- 
ing' and  cuil>inK  to  WILLIAM  I'.  McDONALI)  CONSTKirCTION 
CO.,   Mt.   Veinon,  N.  Y.,  at  $G0,000.     Nuted   Mar.   30  and   May   2.'). 

MI.S.S.,  Ililoxt — Harrison  County  awarded  contract  for  road 
from  Hiloxl  to  I'a.ss  Christian  to  WAHUKN  BUOS.  CO.,  IJos- 
ton,   Mass.     Noted  Nov.  25  and  Feb.   3. 

MIsM..  C'larkHdnlc — City  awarded  contract  to  \V.  R.  ELLIS, 
Clarksdale,   for   9r.,()00  sq.yd.   paving. 

MiH.<<.,  Cleveland — (Official) — City  awarded  contract  for 
prravel  i)avement  to  JONES  I'LUMBING  CO.,  Okalona,  at  $4,424. 
Noted  June  15. 

MlH«.,  Greenwood — MEMPHIS  ASPHALT  AND  PAVING  CO., 
Memphis,  Tenn.,  awarded  contract  for  about  12,000  sq.yd.  as- 
phaltic  concrete  paving  including  curbing,  guttering  and 
drainage.      S.    Cobliam,    City    Engr. 

.MiHH.,  I.oulNvlIle — Winston  County  awarded  contract  to  F. 
D.  HARVEY  &  CO.,  Memphis,  Tenn.,  for  roads  in  Beat  1. 

Ln.,  .\Iexandrin — De  Sota  Parish  awarded  contract  for 
gravel   for  63  mi.  of  road  to  TIOCIA  GRAVEL  CO.,   at  $100,000. 

Ky.,  Ln  GrnnKC — Oldham  County  awarded  contract  for  road 
to  A.  STOEPLER.  Estimated  cost,  $10,000.  1).  Ireland,  Engr. 
Noted  Mar.  23. 

Ky.,  Louisville — Jefferson  County  awarded  contract  to 
LOUISVILLE  ASPHALT  CO.,  at  $19,911,  for  paving  section 
of    Preston    St. 

Ky.,  WIckllflfe — (Official) — Commissioners  of  Ballard  County 
awarded  contracts  for  constructing  gravel  roads  as  follows: 
5  mi.  to  G.  SCAMAHORN.  Rocl<port,  Ind.,  $11,684;  7  mi.  to 
ARMSTRONG  &  GRUBBS.  La  Ci^nter,  $17.S21;  5  mi.  to 
FRAZER  &  WESTERN  KENTUCKY  CONSTRUCTION  CO., 
$12,563.  Bids  were  rejected  on  28  mi.  and  new  bids  will  be  re- 
ceived until  July  3.  C.  W.  Lovell,  Engr.  Noted  Mar.  9  and 
June  8. 

Ohio,  CedarvlUe — Village  received  bids  for  paving  Main  St., 
(a)  Athens  Ijriclt,  (b)  Townsend  brick,  (c)  Rocking  brick,  as 
follows:  W.  Pavnes.  (a)  $8,111,  (b)  $8,191;  Bluff  Bros.,  (a) 
$8,568,  (b)  $8,416,  (c)  $8,568:  Wilson  Engineering  and  Con- 
tracting Co.,  (a)  $8,568,  (b)  $8,408,  (c)  $8,448.  Noted  Apr.  27 
and  May  25. 

Ohio,  Cleveland — (East  Cleveland) — Commissioners  of 
Cuyahoga  County,  Cleveland,  awarded  contract  for  improving 
portion  of  Euclid  Ave.  with  2-in.  asphalt  to  CLEVELAND 
TRINIDAD  PAVING  CO.,  420  Lakeside  Ave.,  Cleveland,  at 
$91,755,  and  PACE  BROS.  CO.,  608  Marshall  Bldg.,  Cleveland, 
at  $83,954.  W.  A.  Stinchcomb,  County  Surv.  Noted  May  4 
and  18. 

Ohio,  Cleveland — Citv  awarded  contract  for  paving  Ardon 
St.  to  CLEVELAND-TRINIDAD  PAVING  CO.,  Lakeside  Ave., 
at   $8,320. 

Ohio,  Dayton — (Official) — City  awarded  contract  for  paving 
Livingston  Ave.  and  Beckham  St.  to  W.  J.  KEMAN  &  CO. 
Noted   May   26  and  June  8. 

Ohio,  Eaton — (Official) — Citv  awarded  contract  for  paving 
to  STRODBECK  BROS.,  Middletown,  at  about  $81,000.  Noted 
Apr.    13   and   May   25. 

Ohio,  Plndlay — Harry  H.  Hall  &  Son  submitted  only  bid 
for  improving  portions  of  Laquineo,  Greenlawn  and  Glendale 
Ave.  U.  K.  Stringfellow,  City  Engr.  Noted  Mar.  16  and 
May   25. 

Ohio,  Hamilton — Citv  awarded  contract  for  repairing  Hill- 
side Ave.  to  TARVIA  CONSTRUCTION  CO.,  17  East  6th  St., 
Cincinnati,  at  $4,007. 

Ohio,  Jefferson — rOfficial) — County  awarded  contract  for 
improving  Wavne  Rd.  No.  1  to  WARD  &  NIMS,  East  Orwell,  at 
$36,523. 

Ohio,  Nlles — (Official) — City  awarded  contract  for  paving 
2nd  St.  to  JAMES  DeJUTE,  Niles,  at  $8,251.  Noted  May  25 
and   June   1. 

Ohio,  Shreve — Citv  awarded  contract  for  paving  to 
GRAVES,   BARRETT  &  LEACH,  Wooster,  at  $4,400. 

Ohio,  ITpner  Sandusky — (Official) — Village  awarded  con- 
tract for  improving  Hazel  St.  to  MODERN  CONSTRUCTION 
CO.,   Fremont,    at   $27,236.      Noted   June    1. 

Ohio,  AVarren — Citv  awarded  contract  for  paving  portion  of 
Ohio  and  Summit  St."  to  JAMES  McGLASHEN,  Seneca  St.  to 
SMITH  ENGINEERING  CO.,  South  Pine  St.  to  VICTOR  OLSON 
CONTRACTING  CO.     Noted  Apr.   27. 

Ohio,  Warren — City  awarded  contract  for  paving  portion  of 
Waverly  St.  to  DENNIS  &  DAUGHERTY.     Noted  Apr.  6. 

Ohio,  Warren — City  awarded  contract  for  improving  Pros- 
pect St.  to  DENNIS  &  DAUGHERTY.     Noted  Apr.  6. 

Ind.,  Broad  Ripple — (Official) — City  awarded  contract  for 
cement  curbing  on  6th  St.  to  REASON  &  CO.,  Pendleton,  at 
40c.  i)er  lin.ft.     Noted  Apr.  20  and  June  15. 

Ind.,  Danville — Hendricks  County  awarded  contract  for  9 
mi.  of  road  to  CUNNINGHAM  CONSTRUCTION  CO.,  Martins- 
ville. 

Ind,  Fowler — County  awarded  contract  for  Kretzmire  Rd. 
in  Union  Township  to  T.  CALAHAN,  at  $20,567;  Gress  Rd.  in 
York  Township  to  EVANS  &  VAN  NATTA,  at  $4,890.  Noted 
May  25. 

Ind.,  Franklin — (Official) — Johnson  County  awarded  con- 
tract for  road  work  to  JOHN  MURPHY,  Greenwood,  and 
BARNETT  &  TAYLOR.     Noted  May   18. 

Ind.,  I,afavette — f  Official) — County  awarded  contract  for 
road  in  Wavne  Township  to  A.  PETERSON,  West  Point,  at 
$4,328.     Noted  May  18. 

Ind.,  Lebanon — Citv  awarded  contract  for  cement  sidewalks 
on  Stoltz  St.  to  P.  SHAHAN  &  SON,  Lebanon,  at  13  %c.  per 
sq.yd. 

Ind.,  Vlnoennes — Citv  received  bids  for  paving  Hart  St.  with 
asphalt  from  Fox  Construction  Co.,  Terre  Haute  and  Premier 
Construction   Co.,   Indianapolis.     H.  T.  Watts,  City   Engr. 

Ind.,  Vlncennes — Citv  awarded  contract  for  paving  Vigo 
Ave.  to  PREMIER  CONSTRUCTION  CO.,  at  $1.81  per  yd. 


Inil.,  Winuniac — (Official) — Town  Board  received  bids  for 
32.250  .sq.yd.  paving,  including  19,000  ft.  combined  curb  and 
gutter  from  Palmer,  Moore  &  Co.,  Logansport,  $48,919;  A.  G. 
Cohic  &  Co..  Frankfort,  $48,922;  Nljdl  &  Green wald.  Whiting, 
$49,250.      Noted    June    8. 

Mieh.,  (;ilf»rd — (^luntv  awarded  contract  for  2V4  mi.  road 
to  .S.    \V.   l:i;i{T<).\,   Kaw   Kawlin,  at   $20,100. 

.MIc-h.,  I'etoHkey — (Official) — City  awarded  contract  for 
paving  to  CARPENTER  COiNISTRUCTION  CO.,  at  $1.60  per 
sq.yd. 

III.,  Ilyron — Ogle  County  awarded  contract  for  Black  Hawk 
Trail  to  GUND  GRAHAM  CO.,  Freeport,  at  $17,223. 

III.,  ChlcaKo — ((Official) — Sanitary  District  of  Chicago  re- 
ceived bids  May  25  for  repairing  Sherl<lan  Rd.  In  WInnetka 
from  W.  A.  Kenefick,  Chicago,  $5,557;  K.  J.  Mahoney  &  Co., 
Inc.,  Chicago,  $5,950;  Marquette  Construction  Co.,  Chicago, 
$6,427. 

III.,  Freeport — (Official) — Citv  awarded  contract  for  paving 
and  sewers  to  GUND,  (JRAHAM  CO.,  Freeport,  at  $49,871. 
Noted  Apr.   20  and  June  8. 

III.,  Joliet — City  awarded  contract  for  improving  Center  St. 
and    I'lainlield   Ave.   to   R.    F.   C(JNWAY   C(J. 

III.,  Kankakee — City  awarded  contract  for  paving  Chicago 
Ave.  to  F.  P.  CAUGHLIN  CO.,  at  $32,621.     Noted  May  4. 

III.,  RIverdale — County  awarded  contia<'t  for  paving  por- 
tion  of  Halsted   St.  to  P.   SIMONDS,   at   $10,484. 

III.,  Rovkford — City  awarded  contract  for  paving  18th  Ave. 
and  11th  St.   to  A.   E.  RUTLED(3E.     Noted   Mar.  9. 

111.,  Springfield — (Official) — State  Highway  Department 
awarded  contracts  for  road  work  as  follows;  Pike  County. 
Section  B,  macadam.  CAMERON,  JOYCE  &  CO.,  Keokuk,  Iowa, 
$15,676;  Livingston  County,  Section  I),  oiled  earth,  L.  S.  KI'H.V, 
Bloomington,  $12,001;  Clinton  County,  Sections  B  and  C,  VAN 
DUSEN  &  BAUMBERGER.  (Ireenville,  $8,925;  McHenry 
County,  Section  H,  gravel,  JA.MES  B.  WKIGHT,  Harvard,  $11,- 
799;  Cook  County.  Section  K,  concrete,  PETER  SIMONS, 
Quincy,  $16,484.     William  W.  Marr,  State  Highway  Engr. 

111.,  AVlnnetka — (Official) — Citv  awarded  contract  for  pav- 
ing to  EDWARD  M.  LAINO,  Highland  Park,  at  $9,596.  Noted 
June   8. 

Wis.,  Ft.  Atkinson — Citv  awarded  contract  for  paving 
Main  St.   to  MURPHY   CON.STRUCTION   CO.,    .Manitowoc. 

AVIs.,  Janesvllle — Citv  received  lowest  bid  for  paving  Oak- 
land Ave.  with  a.sphalt  macadam  from  BROWN  &  CONNORS. 
Noted  Apr.  20  and  May  25. 

Wis.,  La  Pointe — City  awarded  contract  to  LAKE  &  OLSON, 
Minneapolis,   Minn.,    for   sidewalks   and   guttering. 

Wis.,  ONhkOHh — County  State  Road  and  Bridge  Committee 
awarded  contract  for  road  to  LARSEN  CON.STRUCTION  CO. 

Wis.,  Racine — Citv  awarded  contract  to  BIRDSALL-GRIF- 
FITH  CONSTRUCTION  CO.  for  curbing  and  guttering 
Kearney   Ave.      P.    H.   Connolly,   City   Engr. 

Wis.,  Superior — City  awarded  contracts  for  cement  side- 
walks to  B.  JOHNSO>f,  E.  SWANSON  and  RUSSELL  CON- 
STRUCTION CO.      Estimated   cost,   $30,000. 

Iowa,  Fldora — Hardin  County  awarded  contract  for  4  mi. 
of  road  to   E.  RANKIN,  Lawn  Hill. 

Iowa,  E.sther\ille— Emmet  County  awarded  contract  for 
Dolliver  Rd.  to  A.  WALLINGFORD. 

Iowa,  Mt.  Pleasant — Citv  awarded  contract  for  paving  to 
WILLIAM  HORRABIN,   Iowa  City,  at  $69,965. 

Minn.,  Rochester  —  WIDELL  CO.,  Mankato,  at  $25,000, 
awarded   contract   for  paving   South  (jlencoe   St.     J.   C.  Utton, 

City    Engr. 

Minn.,  Rochester — Citv  awarded  contract  for  paving  North 
Broadway  to  WIDDELL  CO.,  Mankato,  at  $24,000.    Noted  June  1. 

Minn.,  St.  Paul — Bids  were  reecived  for  grading  Waseca. 
Page  and  Louisa  St.  from  Keough  Bros.,  $13,600;  Thornton 
Bros.,  $17,487;  C.  Johnson,  $18,892.  Oscar  Claussen,  City 
Engr. 

Kan.,  Arkansas  City — City  awarded  contract  for  paving  to 
CHARLES  L.  BESLER  CONSTRUCTION  CO.,  Winfield.  Noted 
June    15. 

Kan.,  Lawrence — City  awarded  contracts  for  paving  as  fol- 
lows: A.  R.  YOUNG  &  CO.,  Louisiana  St.,  $2.17;  GLIDDEN  & 
HOBBS,  16th  St.,  $1.06;  J.  E.  EDWARDS,  alley  west  of  Louisi- 
ana  St.,    $1.05.      E.   H.   Dunmire,   City    Engr. 

Kan.,  Manhattan — City  awarded  contract  for  paving  por- 
tion of  Leavenworth  and  16th  St.  to  WATTS  &  AMMERMAN. 
Noted  June  15. 

Kan.,  Ottawa — (Official) — Citv  awarded  contract  for  pav- 
ing 6lh  and  Ash  St.  to  A.  Ty.  COOK,  Ottawa;  Sycamore  and 
Hickory  St.   to  N.   E.   STUCKER,  Ottawa.     Noted  June   8. 

N.  D.,  Fargo — (Official) — City  received  only  bid  for  paving 
various  streets  with  bitulithic  from  James  Kennedy,  at  $2.09. 
Noted  June  15. 

N.  D.,  Mlnot— Citv  awarded  contract  for  paving  to  HANLON 
&  OKES,  Sioux  City,   Iowa.     Noted   Apr.   27  and   May  25. 

Mo.,  Illmo — Citv  awarded  contract  for  paving  Hickory,  2nd 
and  Cherry   St.   to  J.   H.   ROUSE,   Cape  Girardeau. 

Mo.,  Joplln— Citv  awarded  contract  to  V.  E.  KOCH,  at  $6,- 
157,  for  paving  McConnell  Ave.  and  at  $4,885,   for  6th  St. 

Mo.,  Kansas  City — City  awarded  contracts  for  paving  as 
follows:  J.  L.  WATERS  &  CO.,  2622  Bellefontaine  Ave.,  15th 
St.;  WILLISTON  CONSTRUCTION  CO..  Gary,  Ind.,  Baltimore 
Ave.;  A.  JAICKS  &  CO.,  American  Bank  Bldg.,  Wyandotte  St. 
Noted   Apr.   27   and   May   IS. 

Mo..  St.  Charles — St.  Charles  County  awarded  contract  for 
road  work  to  RALPH  DIERKER,  at  $7,800.  Noted  May  4  and 
June  1. 


i;>v' 


!■:  \  (,  1  ,\  !•:  !■;  im  nm;    n  i:\vs 


Vol.  TT),  No.  2(1 


^li>.,  Nf.  Junrph  -t'llv  iiwiitili'il  fiiiiliiirt  for  luivliix  |iiir(loii 
of  Mitihill    .\v,-     I..   VorNil    IIKo.S     (•(I.NSTIIIU'TION  Co. 

Mo..  »t.  I.oulu  IIuiikI  iif  I'lihll.-  .S.ivli.'  i..m-Iv«i1  low  l>l<U 
.lillii'  Kl  roi  MtiiM'l  tiiiiit'iivi-iniMilH  t\r<  rollowo:  I''  I'.  M<'l 'oi'til  Ic'k, 
t'nlli|ituli  Avr.  |7.s:'7.  I'lMTIiuitili  ( 'uiiHt  rm  I  Ion  <  "o  ,  lliimilway, 
Ili.l'H.  <'h<<i'oki'i<  .SI.  |ti.(i:*s.  K.  A,  .SirliM,  Wi'Ht  rarU  Aviv, 
tl>.r>!l7.  .Sluiiliilui  CoMHli'iK'tloii  (!(>.,  (Iiiiio  Avo..  f9,)ir>T:  10.  U. 
KliiHiw,    I'lcH.      Nod  il    Miiy    :>f.. 

'I>«..  IthrnM  lli'mli'iHiiii  CihimIv  iiwiinli'd  coiitnict  foi' 
loiul  work  to  (•(Hill  *  (llli:(l(il!Y.  MoiiKlon,  at  »no,(l(tll.  Noted 
Ma.\    4   ami   .loiu'   .s 

Trx..  <<r<Mr(uu  Tiliillv  Cixintv  awarilcil  contriicl  for  roml 
and  hrlilKr  work  to  MIDLAND  MltllMil';  CO.,  MIdliiiid  HMk.. 
KaiiHaH   CIIN,    Mo,   al    t'ri.lKMl. 

Tr».  llouHlon  -  llarrlH  C'oiintv  awarded  conlracf  for  iiavlim 
Chorolale    IIa\oii    Hd.    lo    roUcii    *    1 1(  >I.I.!N(  1  Kit,    Hioi'loti 

Tr\..  Iloiiaton  llarrl.i  Coiiiilv  let  eonlrait  I'lNIJOY 
.MIOTIIOD   Cii.    $i:t.«()(i.    for   HiiiraelMK    i><>rlloii    Claik    .Si      U.I 

'IV\  ,  l.lltrrl.t  I.lherty  Countv  awarded  contrart  lo  HI';NAU 
('ON.STUrcTION  CO..  s'lin  Antonio,  for  road  work.  About 
$i:(l,IIOO    available 

Trx..  Snii  Snlin — (nfllclnl) — Countv  awarded  ronlraet  f<ir 
linprovlni;  lilulnvavH  and  eltv  otreotH  to  SHKI.TON  CON- 
STItrcrioN  Co..   at   |7J,r.OO.      NoU-d  .Iviiie  15. 

«»k1n.,  KIcfrr  (Olllelal)  Cltv  awarded  contrncf  for  20  mi. 
n.ad.M  Willi  iiilveitM  to  J.  W.  Jt'CKSICT,  Waeo,  Tex.,  at  $!l!t,- 
r.(i7.      Noted    Max     IS. 

Idnho.  NniMliioInt — Cltv  received  lowest  bid  for  jiavln^; 
Pine  SI    from  .Spokane  Rliuinlnous  I'uvInK;  Co..  at  $13,30s. 

l«nli,  Snlt  l.nke  <'l«>-  (Otlldan — Cltv  awarded  contract  for 
HldewalUs  on  llmlilami  Dr.  to  UYniCRt}  RHUS..  Kerns  BIiIk.. 
at    $4.(;l'(I.       .\oltcl    .lime    S. 

I  tnh.  Salt  I.nkr  «•»)  (Olllclnl) — Cltv  awarded  contract  for 
pavinn  portions  of  sih  and  llh  St.  to  PAHItoTT  HHOS.,  INC.. 
S:'l   South    Ith   West   SI.,   at   $'.'1,712.      Noted   .lune   S. 

\pv..  Ilrnm— JOHN  AV.  .McDON.M.D  CO..  San  Francisco. 
Calif.,  at  J17.000.  awarded  contract  for  about  100.000  sq.yd. 
asphalt   resurfaciiiB  In  VlrRinia  and  First   SI. 

.\rU..  Tuewon — (f>llicial) — Pima  County  awarded  contract 
for  highways  to  WAUKKN  RROS  CO.,  at  $99,655.  Noted 
June    S. 

WiiMh.,  C'lithlnmrt- — Wahkeakuni  County  awarded  contract 
for  Cathlainel-Skanioknwa  Ud.  to  SLOANE  BROS.,  1717  Bel- 
mont   Ave.,    Seattle,    at    $15,700.      Noted    May    4. 

>VnMh..  4iolileii<lnlo  —  Klicketat  County  awarded  contract 
for  rcrmaneni  HiRhwav  No.  5  to  H.  L,.  WILSON  CO.,  Walla 
Walla,    at    $23.4,'5. 

WiiMh..  North  Ynkliiin — City  awarded  contract  for  pavinar 
several  streets  to  WASHINGTON  PAVING  CO.,  Tacoma.  at 
$54,346. 

M'nHh.,  Olynipla — (^ounty  awarded  contract  for  surfacing 
portion  of  Inland  Kmpire  Hlprhwav  to  J.  E.  Cunningham, 
AuKUSta    St..    Spokane,    at    $7,344. 

WnNh.,  Tnroina — (OHicial) — Countv  awarded  contract  for 
ImproviiiK  Permanent  HJKhway  No.  7  to  WASHINGTON  PAV- 
ING CO.,  Savaso-Scofield   Bldg.,  at  $37,S43.     Noted  June  8. 

^Vni«h.,  Vancouver — Clark  Countv  awarded  contract  for 
Permanent  IIlRhwav  No.  3-.\  to  O.  D.  WOLF,  Washougal,  at 
$7,896.     Noted  June   1  and   22. 

Ore.  UnllnM — City  awarded  contract  for  paving  and  curbing 
Main    St.   to   HORSON   &   HOPKINS   CO..    Independence. 


INDU.STRIAI,  WORKS 
Proposed  Work 
■II      I'erHhin    lUiK    Co.,    ;i;t    |'„rk    How,    New   York, 
■lory  al    Lowell.      It.   Jt.   LIvlnKHton,   2   Rector  St.. 


and    Marblo   Co, 


-County  awarded  contract  for  Permanent 
r.    H.     COCHR.VN    &    SON.S,    Portland,    at 


Ore..   South   llend- 

Hiuhway    No.    5    to 
$20,900. 

Cnlif.,  Kurekn — Citv  awarded  contract  for  Vz  mi.  highway 
to  H.  I'ADGETT,  Fields  Landing,  at  $5,410. 

Calif,  Kiireka — Citv  awarded  contract  for  paving  2  mi.  of 
Streets  to  RICHMONDITE  CO.  and  JOHNSON-SHEA  CO 

Cnllf..  Ii€»i  Angeles — City  awarded  contract  for  improving 
Marathon  St.  from  Vermont  Ave.  to  Hoover  St  to  H.  V. 
GENTRY,    at    $7,338. 

Calif.,  liON  Angeles — City  awarded  contract  for  improving 
Sunset  Dr.  from  Sanborn  to  Myra  Ave.  to  H.  V.  GENTRY,  at 
$5,451.     Noted  June  22. 

Calif.,  IjOs  Angeles — City  received  low  bid  for  macadam 
pavement  and  cement  curbs  on  Craig  Ave.  and  concrete  pave- 
ment on  Texas  St.  from  E.  A.   Baker,  at  $10,855. 

Calif.,  L,os  Angeles — T.  C.  BRRITENSTEIN.  405  Douglas 
St.,  Pasadena,  at  $9,274,  awarded  contract  for  improving 
Meridian    St. 

Calif.,  Los  Anseles — GEORGE  R.  CURTIS,  552  South  St. 
Louis  St.,  at  $7,151,  awarded  contract  for  improving  San 
Marine   St. 

Calif.,  Richmond — Citv  awarded  contract  for  improving 
23rd  St.  to  S.  C.  ROGERS,  at  $46,207.     Noted  Mar.   23. 

Calif..  Riverside — Citv  awarded  contract  for  2.86  mi.  pav- 
ing to  C.  L.  HYPE  CONSTRUCTION  CO..  San  Diego,  at  $14,639. 

Calif.,  Selma — Contract  for  paving  concrete  highwav 
through  Selma  awarded  to  THOMPSON  BROS.,  Fresno,  at 
$16,539.     Noted  Feb.  10  and  June  22. 

Calif..  Stockton — Countv  awarded  contract  for  improving 
portion  of  New  Hope  I^anding  Rd.  to  E.  A.  BURNS.  335  North 
San   Joaquin   St..   at   S6,817.      Noted    May   25. 

Calif..  Stockton — Citv  awarded  contract  for  paving  Miner 
Ave.  to  PAUL  &  CALDWELL,  at  $10,959.     Noted  June  8. 

Que.,  Quebec — Civic  Road  Committee  awarded  contracts 
for  repairing  streets  to  QUEBEC  PAVING  CO..  A.  MICHAUD, 
Three  Rivers,  and  GEORGE  MADDEN.  Estimated  cost, 
$57,812.      Noted    June    15. 

Ont..  Markham — Citv  awarded  contract  for  sidewalks  to 
JOHN  HARE.     Estimated  cost,  $5,000.     Noted  Feb.  3. 


>lni.H.,    1.(1 

N.    v..    1.1,1  M.M 
New    v.. III.    IOmki 

MnnH..    Wrmt    StoeklirliiKe — ^Grangers    LliiKi 
plans   2-Hlory,    32x60-fl.    plant. 

IV,  v.,  lliilTiilo — Plans  being  pr(.|)ared  for  B-8tory,  80x90-ft. 
relnforced-eimcrete  addition  to  factory  of  P.  F.  Dallcy  Co., 
Ltd.,   321    Mllllary   ltd. 

^.  v..  Iliiirnio  Plans  being  prepared  for  3-Htory.  S0x300-ft. 
r.liiforeed-coiieretc  factory  at  Krio  R.U.  and  Elmwoud  Ave. 
for   Kllllnger   I''iirnllure  Co.,   15   Front   Ave. 

IV.  v.,  Clirton  Louis  D(.Jonge  &  Co.  plans  factory  at  Slmon- 
.Mon   Ave.   and   Center  St.      I<:sllmati'd   cost,   $330,000. 

IV.  v.,  I.oekiiort  Lockport  Glass  Co.  plans  to  enlarge 
plant. 

IV.  Y.,  %'laKnrn  FiiIIh — Thornton  Chard,  Arch.,  101  Park  Ave.. 
New  York.  re.i'lvi-H  bids  for  2-Htory,  BOxlOO-ft.  factory  at 
Union  .inil  Iroixuols  St.  for  llydrol  Co.,  125  Front  Ht.,  New 
Y(.rk.      l':.sllm.iled   cost.   $30,000. 

IVmh..  I'hilndeliihin — S.  S.  E.  f^o.,  2300  Chestnut  St.,  prepar- 
ing plans  for  1-story,  200x1. 000-ft.  factory  at  Front  St.  and 
Erie  ,\ve. 

i'enn.,  PottMvllle — D.  O.  Yuengling  &  Son,  5th  and  Mahan- 
longo  St..  pr.  paring  plans  for  3-story,  20x30-ft.  warehouse. 
William    I).    Hill,    26   South    Center   St..    Arch. 

I'enn.,  W  n.vnedhoro — Ames    E.    Bowman    T>lans   flour   mill. 

I'enn..  \\'llllnniN|iort — Wllliamsport  Wire  Rope  Co.  plans 
addition    to   plant. 

Del..  Wilmington — W.  H.  Hartloe  preparing  plans  for  fac- 
tory al  3d  and  I'Vcnch  St.  Estimated  cost,  $12,000.  J.  J.  Ken- 
ncd.v.   Kord    HIdg.,   Arch. 

M«l.,  Ilaltimore — Atlantic  Refining  Co.  plans  oil  distributing: 
plant. 

M«l.,  Baltimore — H.  B.  Davis  Co..  407  Keyser  Bldg.,  prepared 
plans  for  additions  to  plant  at  Keyser  and  Bayard  St.  J.  E. 
Moxley,   Jr.,   531   North   Calhoun   St.,   Arch. 

Mil.,  Raltltnore — William  F.  Hempel  jjrcparing  plans  for 
1 -story,  126x209-ft.  garage  and  store  building  at  North  Ave. 
and  10th  St.  Estimated  cost,  $30,000.  Herbert  G.  Jery,  Mun- 
sey   Bldg.,    Baltimore,   Arch. 

Md.,  Baltimore — McGraw  Tire  Co.,  10  West  Oliver  St..  plans 
4-story  plant  at  33  West  Mount  Royal  Ave.  T.  Wells  Pietsch, 
American   Rldg.,  Arch. 

Md.,  Baltimore — Schloss  Bros.  &  Co.,  Baltimore  and  Paca 
St..   plans   factory. 

Md.,  Baltimore — Gomprccht  &  Bennesch  receives  bids  for 
4-story  warehouse  at  Mulberry  and  Jasper  St.  Estimated  cost, 
$50,000.  O.  G.  Simonson,  Maryland  Casualty  Tower,  Arch. 
Noted   June   22. 

Md.,  Curtis  Bay— Standard  Guano  Co.,  1500  Continental 
Bldg..  Baltimore,  plans  addition  to  plant. 

Md.,  St.  Helena — Chemical   Pigments  Co.  plans  factory. 

Va..  Abingdon — Abingdon  Creamery  Co.  plans  .factory. 
Estimated   cost.   $25,000.      R.   "W.   Buhrman,   Pres. 

Va.,  Glasgow — Charles  H.  Locher.  New  York,  N.  Y.,  plans 
factory   at   Glasgow.      Estimated    cost.    $100,000. 

Va..  Norfolk — Ford  Motor  Co.,  Detroit,  Mich.,  plans  assem- 
bling plant  at  Norfolk. 

Va.,  Norfolk — Harris.  Woodson-  Barbee  Co.,  plans  factory. 
Henry  G.   Barbee,  Secy. 

Va.,  Norfolk — Norfolk  &  Western  Railroad  Co.  plans  grain 
elevator.      Estimated    cost,    $1,000,000. 

Va.,  Norfolk — Security  Storage  and  Safe  Deposit  Co.  pre- 
paring plans  for  warehouse.  Estimated  cost,  75,000.  C.  A. 
Aspinwall,  Washington,  D.  C,  Pres. 

Va.,  Richmond — De  Soto  Fitz-Gerald  plans  addition  to 
warehouse  at  5th  and  Carey  St. 

N.  C.  Leaksville — Thread  Mills  Co.,  Spray,  plans  mill  at 
Leaksville. 

N.  C,  New  Bern — New  Bern  Iron  Works  and  Supply  Co. 
plans   factory. 

N.  C.  Rocky  Mount — Rocky  Mount  Mills  plans  addition. 
Estimated   cost.   $100,000. 

N.  C,  Salisl)ury — Yadkin  Bleaching  Co.  plans  plant.  Esti- 
mated cost.   $200,000. 

S.  C,  Columbia — Orangeburg  Packing  Co.   plans  factory. 

S.  C,  L.a«ren.s — Laurens  Bonded  'V\''arehouse  Co.  plans  build, 
ing.     N.  B.  Dial,   Pres. 

Fla.,  Tampa — Tampa  Steam  Ways  Co.  plans  addition  to 
shipbuilding  plant. 

Ala.,  Montgomery — J.  C.  Tuberville  &  Sons  plans  factory. 
Estimated   cost,   $100,000. 

Ala.v  Ft.  Payne — Pine   States  Lumber  Co.   plans  factory. 

Miss.,  .\rbo — Lumber-Mineral  Co.  preparing  plans  for  re- 
building plant. 

Miss.,  Greenwood — Planters  Oil  Mill  and  Manufacturing  Co. 
plans  to  rebuild  plant. 

La..  Bogalusa — W.  H.  Sullivan,  of  Great  Southern  Lumber 
Co..   plans  paper   mill.      Estimated   cost.    $1,000,000. 


La.,  New  Orleans — Robert  Saunders, 
dye   factory. 


7935  Burthe   St.,  plans 


Tenn..  Erwin — E.  J.  Owen.  Sistersville.  W.  Va.,  and  asso- 
ciates,  plan  pottery  plant  at   Erwin.      Estimated  cost.   $75,000. 

Tenn.,  Jellieo — Davis  Manufacturing  Co.  plans  3-story,  30x 
100-ft.  addition  to  plant. 

Ky.v  Henderson — Birk,    Lancaster   &    Co.    plans    warehouse. 

Ky..  Loui.sviIIe — Kentuckv  Institute  for  the  Blind,  Frank- 
fort Ave.  near  Haldeman  St..  preparing  plans  for  laundry. 
Estimated  cost,  $2»,000.     F.  Erhart,  409  Norton  Bldg.,  Arch. 
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Ohio,  Akron — Northern  Ohio  Traction  and  Li«ht  Co.  plans 
l-story.  40xir,o-ft.  and  fi-Htory,  35xlS0-ft.  electric  packing 
station.       lOstiiriated    cost,     $'J0,000. 

Ohio,  llnrlierton — I'aiil  &  Henrv  plans  2-story  dairy  and 
ice  cream  r)lant.  ICstlmatcd  cost,  $20,000.  C.  D.  Cooley  Co., 
Century    Hld^  .    I'lttsburKh.    I'enn.,    Arch. 

Ohio,  <'levelnn<i — Lakewood  Furniture  and  Storage  Co.,  pre- 
parinK  plan.s  for  4-.story  factoi  v  on  Detroit  Ave.  Kstimated 
cost.  $100,000.  Steffens  &  .Steffens.  1027  Williamson  Hldg.. 
Arch. 

Ohio,  ('levelaii)l — Steel  Products  Co.,  Parkwood  Rd.,  plans 
addition  to  plant.  Estimated  cost.  $12,000.  Christian, 
Schwartzenberg  &  Gaede,    1900    KucUd   Ave.,   Arch. 

Ohio,  Cleveliinil — Hangor  Co.,  940  Prospect  St..  plans  6- 
story    IniilduiK    on    ISolivar    Rd.       Estimated    (out,    $fiO,000. 

Ohio,  ClevrlniKl — National  Rronze  and  Aluminum  Foundry 
Co.,  2.')39  Bast  79th  St.,  preparing  plans  for  addition  to  plant. 
Estimated    cost,    $l.'),00n. 

Ohio,  ColumhUN — Columbus  Mill  and  Mine  Supply  Co.  plans 
%varehou.se  on   Marion  Rd. 

Ohio,  Coluin|>UN — Ford  Motor  Co.,  Detroit,  Mich.,  plans  plant 
at    Columbus. 

Ohio,  Lorain — Launder  &  Hersheimer  plans  factory. 

Ohio,  Lima — Garford  Motor  Truck  Co.  plans  enlargement  of 
plant. 

Ohio,  South  Akron — Supreme  Rubber  Co.  plans  factory. 

Ohio,  Wadmvorth — Wadsworth  Brick  and  Tile  Co.  plans 
addition  to  plant. 

Inil..  AndtTNon — Sefton  Manufacturing  Co.  plans  addition 
to  cost.   $  IS,  000. 

Inil.,  .\nder.son — Lavelle  Foundry  Co.  preparing  plans  for 
addition  to  foundry  on  Chase  St. 

Iiid.,  KB«t  ChtoaKO — E.  H.  Lamman  Co.  plans  2-story.  50x 
100-ft.  warehouse.     E.  R.  Lamman,  McCook  and  151st  St.,  Pres. 

Ind.,  EvanHvlIic — Midland  Mirror  Co.  plans  factory. 

Ind.,   Mirhlcan   City — Home    Brewing   Co.    plans   factory. 

.MIoh.,  Albion — .\lbion  Roll  Co.  plans  factory.  Mark  Merri- 
man.  Pres. 

Mich„  Benton  Harbor — Superior  Steel  Casting  Co.  plans 
factory.     S.   E.   Doster,    Pres.   and   Mgr. 

Mich.,  Detroit — Timkin  Detroit  Axle  Co.  preparing  prelim- 
inary plans  for  1-story,  2O0x4O0-ft.  foundry.  E.  M.  Lane  Co.. 
707  Trust  Concrete   Rldg.,   Engr. 

Mich.,  Flint — Grand  Cushion  Spring  Co.  plans  factory  at 
south  end  of  Flint.  L.  A.  Young,  Detroit,  Pres.  Detroit  Wire 
Spring  Co.,  interested. 

Mich.,  Flint — Ford  Motor  Co.  plans  factory.  Estimated 
cost,   $60,000. 

Mich.,  MuskeKon — Lakeside  Foundry  Co.  plans  foundry  on 
Western    Ave.      Estimated    cost.    $13,000. 

Mich,,  OwosMO — Standard  Machine  Co.  plans  addition  to 
plant. 

111.,  ChicaKO — J.  T.  H.  Paleison,  140  South  Clark  St.  will 
build   machine  .shop  to  cost   $12,000.     W.   Shank,   Arch. 

HI.,  ChioaKO — T.  A.  Cummings  Foundry  Co.,  1354  Cortland 
St.,   plans  1-story  addition  to   plant.     E.  M.  Newman,   Arch. 

111.,  Chicaeo — .Tewel  Belting  Co.  prepared  plans  for  3-story 
factory  at  2831  South  La  Salle  St.  Estimated  cost.  $50,000. 
William   H.   Pruyn,   Jr.,   Arch. 

HI..  ChloaKo — E.  B.  Miller  &  Co.  preparing  plans  for  6-story 
warehouse  and  factory.  George  C.  Nimmons,  122  South  Michi- 
gan   Ave..    Arch. 

HI.,  HIilMboro — American  Zinc  Co.  plans  factory. 

HI..  Joliet — Joliet  Stove  Works  prepared  plans  for  1-story 
addition  to  plant.  Charles  AV.  Webster,  309  Cutting  Bldg.. 
Arch.     Noted  Apr.   20. 

HI..  Peoria — Peoria  Malting  Co.  plans  improving  plant. 
Estimated   cost.   .$100,000. 

HI.,  Rockford — Comet  Automobile  Co.  plans  factory.  Harry 
E.  Sackett.  Rockford.  Pres. 

III.,  Snlem^Sexton  Manufacturing  Co..  St.  Louis,  Mo.,  plans 
factory   at  Salem. 

HI.,  Tnylorvllle — Peabody  Coal  Co.,  3.S2  South  Michigan 
Ave..  Chicago,  plans  factory  at  Taylorvllle.  Estimated  cost, 
$100,000. 

A^'Im.,  Fond  du  L.ac — Session  Ice  Cream  Co.  plans  3-story 
factory  at  West  .Tohnsnn  and  Bannister  St.  Estimated  cost, 
$20,000.      D.     D.   Smith.   Mgr. 

Wis.,  Grand  Rapids— R.  W.  MacMulkin.  Chicago,  III.,  plans 
factory  at  Grand  Rapids. 

Wis.,  Milwaukee — General  Welding  and  Manufacturing  Co. 
preparing  plans  for  1-story  factory  on  Oregon  St.  C.  J.  Keller, 
Arch. 

^Vl^l.,  Milwaukee — John  Obenberger  Forge  Co.  plans  forge 
and  machine  shop  at  63d  and  Lapham  St.     Klug  &  Smith.  Arch. 

Wbt.,  Superior — Duluth-.Superior  Milling  Co.  plans  to  build 
factory.      Estimated  cost,   $25,000. 

>VIm.,  Superior — Continental  Motor  Truck  Co.  plans  factory 
on  Belknap  St. 

Iowa,  Davenport — Kohrs  Packing  Co.  receiving  bids  Jul.v  1 
for  3-storv,  80x80-ft.  cold-storage  building.  Estimated  cost, 
$40,000.     Clausen   &  Kruse.   315   Central   Bldg.,   Arch. 

Iowa,  MarMhalltown — Fisher  Governor  Co.  plans  addition 
to  plant. 

Minn.,  Brandon — Plans  being  prepared  for  warehouse  for 
Brandon  Farmers  Society  of  PIquity. 

Minn.,  \%'lnona — L.  C.  Campbell  Milling  Co.  preparing  plana 
for  reinforced-concrete  storage  building.  Toltz  Engineering 
Co..   Pioneer  Bldg..  St.   Paul.   Engr. 


Kan.,  ColTejvllle— Sinclair  Oil  Co.  plans  factory  at  5th  and 
Main  St. 

Kan.,  HutehlnNon — Four  S.  Razor  Co.  plans  factory  on 
Ave.  A. 

Kan.,  Hutehlnaon — Kansas  Acetylene  Gas  Manufacturing 
Co.   plans   fa<tory  at   902   South   Main   St. 

Kan.,  I..ln<'oln — Farmers  I'nion   plan  giain  elevator. 

Kan.,  Topeka — Plans  prepared  bv  D.  I.  Davis  &  Co..  Arch. 
Manhattan  lildg..  Chicago.  III.,  for  5-story.  75xl50-ft.  addition 
to  plant  of  Wolff  Packing  Co.  on  Quincy  St.  Estimated  cost, 
$50,000. 

Neb.,  Fremont — John  Monnlch  plans  to  build  a  2-story 
garage  .it   Fremont. 

Nell.,  Huntley — Farmers  Equity  Union  plans  elevator. 

.\eb.,  Omaha — Alamo   Farm   Light   Co.   plans   factory. 

IV.  D.,  Fairmont — Equity  Co-operative  Mill  and  Elevator 
Co.  plans  to  build  flour  mill  at  Fairmont.  Estimated  cost, 
$100,000. 

N.  D..  JameMtown — Windsor  Farmers  Co-operative  Eleva- 
tor ('o..  recently  organized,  plans  to  build  elevator  at  James- 
town.     Henry    Little,    interested. 

IM.  D.,  Kathryn — Kathryn  Farmers  Mutual  Elevator  Co. 
receiving  bids  July   10  for  50,000-bu.  elevator. 

Mo.,  St.  I..OUIM — Prest-(J-L;ie  Co.  prepared  plans  for  build- 
ing at  Beaumont  and  Locust  St.     J.  M.  Hirshstein,  Arch. 

.\rk..  t'nmden — Rockwell  Manufacturing  Co.  plans  addition 
to   plant. 

Ark.,  Yellvlile — J.  E.  and  Ross  Lee  and  J.  P.  Green.  Spring- 
field. Mo.,  plans  foundry  and  machine  shop  at  Yellvlile. 

Tex.,  .VrannaM  PaMH — Alamo  Iron  Works.  San  Antonio,  plans 
factory  at  Aransas  Pass. 

Tejc.,  Cellna — Cellna  Mill  and  Elevator  Co.  plans  to  rebuild 
factory.  Estimated  cost.  $30,000.  B.  F.  Smith.  Vlce-Pres.  and 
Mgr. 

Tex.,  Dalian — Alston  Boyd,  Memphis.  Tenn..  and  W.  S.  Foun- 
talne,  San  Antonio,  plan  cotton-seed  oil  mill.  Estimated  cost, 
$150,000. 

Te\.,  GalveMton — National  Brewery  Co.  plans  cold-storage 
and   ice   plant.      Estimated   cost,   $50,000. 

Tex.,  HouHton — Houston  Brick  Works  plan  addition  to 
plant. 

Tex.,  Rockwall — Union  Gin  Co.  plans  cotton  gin.  Esti- 
mated  cost,    $15,000. 

Okla.,  Tnlna — Sinclair  Refining  Co.   plans  10-story   factory. 

Colo.,   Delta — Delta  Sugar  Co.   plans  factory. 

Colo.,  Grand  Junction — American  Refrigerator  Transit  Co. 
plans  plant  to  cost  $150,000.     H.  B.  Kooser,  Gen.  Mgr. 

Wanh.,  Spokane — General  Machinery  Co..  315  Stevens  St.. 
plans   warehouse  at  Freya  and   Riverside  St. 

Calif.,   Hanford — Kings    County    Creamery    plans   creamery. 

Calif.,  I..OH  .Vngeles — Gregg  &  Twiss  preparing  plans  for 
50xll7-ft.  garage  and  machine  shop  on  Main  St.  Western 
Architectural  and  Building  Co..  372  Wilcox  Bldg..  Arch. 

Calif.,  Orange  Cove — Orange  Cove  Citrus  Association  plans 
packing   house. 

Calif.,  Stockton — Wagner  Leather  Co.,  120  Oak  St..  plans 
2-story  factory.  Estimated  cost,  $12,000.  J.  Losekann,  San 
Joaquin   Bldg.,   Arch. 

Ont.,  Berlin — Carbo  Corporation,  Chicago.  111.,  plans  factory 
at  Berlin. 

Ont.,   Trenton — Canadian    Sprayer   Co.    plans   factory. 

Bids  In  and  Contracts  Awarded 
Vt.,   AVIndNor — National    Acme   Manufacturing   Co.    awarded 
contract     for     1-    and     2-story    tool     room    and     warehouse    to 
FLVNT  BUILDING  AND   CONSTRUCTION  CO..   Palmer,   Mass. 

.MaMH.,  Brorkton — Retail  Grocers  Bread  Co.  awarded  con- 
tract for  bakery  on  East  Manchester  St.  to  McDONALD  & 
KIVELL,   155  Milk  St.,  Boston,  at  about  $50,000. 

MaMK..  Chloopee — Kxcelslor  Needle  Co.  awarded  contract 
for  addition   to  plant  to  W.   A.  NEWTON  &  CO..  Springfield. 

MaHM..  Cambridge — Boston  Woven  Hose  and  Rubber  Co. 
awarded  contract  for  factory  to  STONE  &  WEBSTER  ENGI- 
NEERING  CORPORATION,    147   Milk   St..   Boston. 

Conn.,  BriHtol — Bristol  Brass  Co.  awarded  contract  for  120x 
180-ft.  casting  shop  to  SAMUEL  AUSTIN  CO..  Bridgeport. 
Estimated   cost,   $35,000.      Noted   May    18. 

N.  Y.,  .Vuburn — Contract  for  1 -story,  45x200-ft.  factory  for 
Auburn   Button   Co.   awarded   to   LI'KE   WILLIAMS.   Green   St. 

N.  Y.,  BufTalo — Contract  for  plant  at  Buffalo  for  Interna- 
tional Agricultural  Corporation.  Gl  Broadway,  New  York, 
awarded  to  HUGGER  BROS.,   Marine  Bank   Bldg. 

N.  Y.,  BuflTaln — Willys  Overland  Co..  Toledo.  Ohio,  awarded 
contract  for  4-storv  service  building  and  show  room  to 
FRANK  T.  LEY  CO.,  Springfield.   Mass. 

N.  Y.,  Cortland — Contract  for  foundry  and  machine  shop 
for  Cortland  Forging  and  Machine  A\'orks  awarded  to  GRO- 
TON   BRIDGE  CO..  Groton.      Estimated   cost.   $35,000. 

N.  Y.,  I-lttie  FallH — TJttle  Falls  Felt  Shoe  Co.  awarded 
contract  for  3-storv  factory  and  office  building  to  HALLIMAN 
&  SNYDER.   West   Main   St.      Estimated   cost,   $30,000. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Pure  Oil  Co. 
awarded  contract  for  three  1 -story  tanks,  three  2-story  ware- 
houses, punij)  house,  w.'igon  shed  an<l  garage  at  Gowanus 
Canal  and  1st  St.  to  WILLIAM  KENNEDY  CONSTRUCTION 
CO.,   Brooklyn.     Estimated   cost.   $36,000.   Noted   June   22. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Offlclal)  — 
Chevrolet  Motor  Co.  awarded  contract  for  plant  at  57th  St.  and 
nth  Ave.  to  W.  E.  WOOD  CO..  Ford  Bldg.,  Detroit,  Mich. 
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N.  Y..  Nlaciirii  KnlU- -  Aliimliuim  Co.  of 
contriirt  for  tT-iitoi>,  tl7xl'.1-fl.  irliiforrtMl-ri' 
plant  III  lliirTiilo  Av<>.  iiikI  I'.UIi  Si.  I<>  TUK 
TION  CO..  311  I-iikU'IiIIiiI  IIIiIk  .  lliirTiilo. 
tlUO.OUO. 


KInM 


FKDKRAI.  (;()VKRNMKNT  WORK 
I'ropoNc-d  Work 

llowOni— .Iii<'l(H  — I  ;ii]  rmi    of    ,Sii|)|>lli'H    anil     AccountH 


60xl7B-fl.    fill 


!M.    v..    KlminrN    KhIIb— Ccmlrmt    for    4-»ili.,. 
tiiry  lit  IliitTiilo  Avf.  iiiiil  AiImiiih  St.  fur  N'liiKiirii  IClci'tro  Choml- 
iiil  I'o.  iiwiiiilrcl  to  llt'KKAI.O  STUUt'TllUAN  STKKI-  «'<>.,   Hurt 


iiwurdod   i-ontriicl   for 

AUSTIN    ^i    SONS    t"l>..    rlcvoliiiiil.    Ohio. 


llufTalo.      .Voti'il   .Miir.   i:!! 

N.   v..   WnlrrvUr*— I.iiillum   Sti'il 
t-ntory    fill  tor. V    to   8, 
Notvd   Mar.   li. 

X.  J.,  llolMtkvn — TrnyorH  A  fo.  nwiirilnl  oontrni-t  for  ma- 
iiuiiry  for  :;-Htory  wurohoUHv  iit  Ifilli  ami  AilaniH  St.  to  MAIt- 
TIN  KAHltKl.l,  &  SON.  IIOS  OiiriliMi  St  KMtlinatcd  tost. 
t;!&,OOI). 

N.  J.,  l^cwnrk  -SiiiiUH'l  IIIiHih.  IIH  LIvIiikhIoii  St..  iiwardid 
contract  for  :;-Mlorv.  ifix70-ft.  wnrcliouMo  to  H.  STKINHIOltt}. 
HS    lioyd   SI. 

Prnn.,  llnrrli>burK— folk  Inntltiitc  awiirdcd  conlrart  for 
laundry    to    O.    K.    II  AM  ll.Ti  >.N.    at    i-i2.92&. 

IVnn..  Mrnflvlllr — llroii/..-  M.tal  Co.  awarded  contract  for 
addition  to  plant  to  WAI.TIOH  <!.  HAUriOH  CO.  Kwtlinntid 
i-o«t.    $17,0(10.       .N'otid    Apr.    1.1 

rrnii.,  rhllndrlphln— lIcHN  Maihliu"  Works.  2612  Ciilloulilll 
St..  award. d  .oiilnut  for  2-.Mlorv.  r.:!x  13(»-f t.  machine  shop  i'l 
r.Oth  and  l,aiua.-.tcr  St.  to  SCTTON  *  STKI'HKNSON.  1317 
Wa.shlUKton    Ave.    I'lilladclphla.      Noted    .Ivinc    S. 

IVnn..  rhilndclphin-  Warner  &  Co.  awarded  contract  for 
S-storv  factoiv  on  7th  St.  to  WIl.MAM  STKKI.K  &  SO.NS  CO. 
Katlnuitcd  cost.   $.100. (HHi.      Nol.d   June    22. 

IViin..  I'hlladrlphln — James  I'otan  awarded 
2-Ntorv  warehou.Me  at  Callowhill  and  Darlen  .SI 
HKII.l.Y.    rhiladelphla.      KMtlmated   cost,    $10,000. 

I'fun.,     York — Standard     Chain     Co.     awarded 


•ontract     for 
to    THOMAS 


contract    for 


additions  to  nla 
mated   cost.  JfiO. 


000. 


).    awarded    contract 
■iinaylvanla   R.R.    to 


Noted    May    25. 

lid..  Ilnltlniorc — Southern  .Stevedore 
for  service  Iniildlnsr  at  Clinton  St.  and 
CONSOl.IOATKD   KNdl.N'KIOHINd   CO. 

Mil.,  Ilnlllniore — Driirv  I.azenliv  Co.,  Inc.,  awarded  con- 
tract  for  6-story  >varehouse  to   Ul':YNOL.nS  &   HUC.HIOS. 

Vn..  <)unntle» — International  Steel  and  Shlpbulldlnf?  Co. 
awarded  contract  for  plant  to  KAUCHRR.  HODGKS  &  CO., 
Rlemphis,  Tenn.      Noted  May   11. 

N.  C,  Durham — Durham  Hoslerv  Mill  Co.  awarded  contract 
for  2-storv  warehouse  to  N.  UNHEIiWOOD,  Durham.  Esti- 
mated  cost,    $28,300.      Noted    Apr.    27. 

Ga.,  TIfton — R.  Y.  \Viillace  awarded  contract  to  V.  C 
PARKER  it  SON,  Wavcross,  for  warehouse.  Estimated  cost, 
$25,000. 

Ohio.  ColumbiiH — Columbus  Packinjr  Co.  awarded  contract 
for  4-storv.  33xl44-ft.  warehouse  and  pickling  house  to  E. 
EI. FORD,   520   Commercial   BldR. 

Mich.,  Bay  City — Chevrolet  Motor  Co.  awarded  contract  for 
building   to   ^VEBBER   CONSTRUCTION   CO. 

Mich..  Detroit — Continental  Motor  Co.  awarded  contract 
for  l-storv.  60x260-ft.  warehouse  and  factory  to  NATIONAL 
CONSTRUCTION  CO.,  1026  Dime  Bank  Bldg.  Estimated  cost, 
$200,000.     Noted   June   15. 

MIrh.,  Detroit — Detroit  Brass  Works  awarded  contract  for 
2-storv  factory  at  1322  Brooklyn  Ave.  to  STOKES  &  WHIT- 
TINGllAM,   Detroit. 

Mich..  LnnMlnii; — National  Grocery  Co..  123  North  East  St.. 
awarded  contract  for  3-story,  80xl26-ft.  warehouse  to  BYBRS 
BROS..   Kalamazoo.      Estimated   cost.   $50,000.     Noted   Dec.   9. 

III..  Centralla — "U'itwer  Tate  Grocer  Co.  awarded  contract 
for  2-storv.  50xl50-ft.  warehouse  to  E.  T.  SHORT.  Estimated 
cost.    $10,000. 

III.,  ChlcHKO — J.  Hetzel.  1801  Tjarabee  St..  awarded  contract 
for  warehouse  to  JACOB  RODATZ,  209  South  La  Salle  St. 
Estimated   cost,    $40,000. 

Ill„  Chicn«ro — G.  Magis,  1750  Fulton  St.,  awarded  contract 
for  2-storv  warehouse  at  1750  Fulton  St.  to  A.  NILSON.  Es- 
timated  cost,    $20,000. 

III..  ChiensTO — B.  Heller  awarded  contract  for  factory  at 
3925  Calumet  Ave.   to  N.   J.   .SUMMERRELL,   Chicago. 

^VI.«^.,  Appleton — Appleton  Wire  Works  awarded  contract 
for  1 -story.  30xl04-ft.  warehouse  to  CHARLES  GREINKE,  833 
Morrison  St. 

AVIs..  Chippewa  Falls — Chippewa  Falls  Mercantile  Co. 
awarded  contract  for  3-story  warehouse  to  W.  H.  KINGSLEY, 
Faribault.  Minn.     Estimated  cost,   $45,000. 

.Minn.,  Proctor — Duluth.  Missabe  &  AVestern  Ry.  awarded 
contract  for  roundhouse  to  McLEOD  &  SMITH,  705  Sellwood 
Bldg.      W.   McGonagle,   Duluth,   Gen.   Mgr. 

Minn..  St.  Paul — Contract  for  2-story  storage  building  for 
Great  Northern  Ry.  awarded  to  SHEPLEY  &  JOHNSON.  Esti- 
mated cost,   $21,000. 

N.  D.,  Glover — C.  E.  Knox  awarded  contract  for  50,000-bu. 
elevator   to  LOUIS   BUEGE. 

Tex.,  Ft.  ^Vorth — (Official) — Chevrolet  Motor  Co.  awarded 
contract  for  plant  to  W.  E.  WOOD  CO.,  Ford  Bldg.,  Detroit, 
Mich.     Noted  May   25. 

Vtah,  Ogden — Ogden  Packing  and  Provision  Co.  awarded 
contract  for  plant  to  JAMES  STEWART  &  CO.,  Salt  Lake  City. 
Estimated   cost,    $300,000,      Noted   Apr.    20. 

Calif..  L>os  Anseles — ^Harbor  Warehouse  Co.  awarded  con- 
tract for  warehouse  to  C.  J.  KUBACH  CO.,  at  $47,769. 

Ont.,  Berlin — Canadian  Reeral  Motor  Co.  awarded  contract 
for  factory  to  PETER  CRAGNOLINE,  386  King  St.,  Berlin. 
Estimated    cost,    $50,000. 

Ont..  Toronto — Henry  Greisman.  68  Adelaide  St.,  E..  award- 
ed contract  for  warehouse  to  L.  E.  DOWLING,  167  Yonge  St. 
Estimated  cost,   $50,000. 


Nnvv  I'l-l'l-.  WiiHlilnKlon,  I).  <;..  lecelveM  IiIiIh  for  f uriilMliliig 
and  ilelivei'liig  at  Navy  Yard.  IloHton,  four  4-toii  hydraulic 
JackH.    uiKler    Schedule    DXll. 

MaMM.,  >>«l>iir.vport-  PoHt  Ofllce — JameH  A.  Wotmore,  Act. 
.Superv.  .Arch.,  WaHliliiKton.  1).  C,  rocolvInK  bldH  AuB.  1  for 
poMi    iilllie   lit   Ni-whiiryport. 

\.  Y.,  New  York-  Lockera — Bureau  of  SupplluH  and  Ac- 
coiintH,  Navy  Depl.,  WiiHhlngton,  D.  <,'.,  rocelven  IiIiIh  for  fur- 
nishing and  delivering  at  Navy  Yard,  New  York,  200  metal 
lockeiH   under  Schedule    !ISI4. 

I>.  <■..  ^VaMhlnKl<ln — Mixer — Bureau  of  Supplies  and  Ac- 
(•ouiilH.  Navy  Dept.,  Washington,  I).  C.  receiving  lilda  June  27 
for  furnishing  and  delivering  at  Navy  Yard,  WaHliington,  1 
loncrete   mixer. 

I, a.,  I\i«'»T  Orlrann — CuBtom  House — Jamen  A.  Wetmore,  Act. 
Suiierv.  Arch.,  Washington,  D.  C,  receiving  bldn  Aug.  2  for 
remodeling  cuslomhouHO  at  New  Orleans. 

Ohio.  Toledo — Riprap— Lighthouse  Inspector,  Buffalo,  N.  Y., 
receiving  bids  June  26  for  about  1,400  tons  riprap  stone 
around    Toledo   Harbor   Light    Station. 

S.  <■„  Charlenton — (^rani'. — Bureau  of  Supplies  and  Accounts, 
Navy  Di'iit.,  Washington,  I).  <^,  receives  bids  for  furnishing 
and  dellviring  at  Navy  Yard,  Charleston,  one  5-ton  electric 
hoist  Jib  crane.  Schedule  9801. 

Panama — Miscellaneous  Supplies — -Maj.  E.  I.  Brown,  Gen. 
Pur.  Olllcor,  Panama  Canal,  Washington,  D.  C,  receiving  bids 
July  7   for  miscellaneous  supplies. 

Bids    In    and    Contracts    Awarded 

Maine.  Portland — Heating  Apparatus,  <^tc. — Low  bids  ro- 
celvcd  June  20  for  heating  system,  refrigerating  apparatus, 
etc.,  in  U.  S.  M.irino  Hosjiltal,  Portland,  from  George  A.  Kees 
Domestic  Engineering  Co.,  St.  I'aul,  Minn.,  at  $9,983  and 
Willey  &  Calhoun,  Portland,  at  $14,000.     Noted  June  15. 

Maine,  Rnniford — Post  Office — Bids  were  received  June  22 
for  U.  S.  post  office  at  Rumford  (a)  limestone,  (b)  sandstone, 
as  follows:  T.  F.  Moreau,  Lewiston,  (a)  $77,730;  Newport 
Contracting  and  Engineering  Co.,  Newport  News,  Va.,  (a) 
$58,870;  William  H.  Fissell  &  Co.,  New  York,  N.  Y.,  (a)  $62,000, 
(b)   $65,900.     Noted  May   25. 

Conn.,  Putnami — Post  Office — U.  S.  Government  received 
bids  for  post  office  at  Putnam,  (a)  limestone,  terra  cotta 
entablature,  (b)  sandstone,  terra  cotta  entablature,  (c)  lime- 
stone, limestone  entablature,  (d)  sandstone,  sandstone  entabla- 
ture, as  follows:  West  Chester  Engineering  Co.,  White  Plains, 
N.  Y..  (a)  $49,898.  (b)  $51,900,  (c)  $51,900,  (d)  $53,400;  William 
H.  Fi.ssell  &  Co..  New  York,  N.  Y..  (a)  $53,000,  (b)  $54,627,  (c) 
$52,400.  (d)  $57,000;  O.  Gerlach,  Frostburg,  Md.,  (a)  $53,780. 
(b)  $55,000.  (c)  $53,460,  (d)  $54,600;  Wheaton  Building  and 
Lumber  Co.,  Putnam,  Conn.,  (a)  $53,748,  (b)  $54,290.  (c)  $55,218. 
(d)   $56,325.     Noted   May   18. 

N.  Y.,  TonipkinKvllIe — Buoys — Lighthouse  Inspector,  Third 
District,  Tompkinsville,  receiving  bids  July  6  for  400  wooden 
spar  buoys. 

N.  Y'..  TompkinHvllle — Repairing  Wharves — Low^est  bids 
received  June  1  for  repairing  fender  and  wharves  at  General 
Lighthouse  Depot.  Tompkinsville,  were  as  follows:  Riverside 
Contracting  Co..  39  Cortland  St.,  New  York,  $4,847;  Frank  J. 
Eisinger,  588  Atlantic  Ave.,  Brooklyn,  $4,941;  J.  &  P.  Kelly, 
15th  St   and  Hamilton  Ave.,   Brooklyn,   $5,241.     Noted  May  18. 

N.  Y.,  YV'aterloo — Post  Office — U.  S.  Government  received 
bids  for  post  office  at  Waterloo  as  follows;  E.  H.  Titchener, 
Binghamton,  $52,000;  G.  W.  Stiles  Construction  Co.,  Chicago, 
111.,  $53,842;  AVest  Chester  Engineering  Co.,  White  Plains,  N.  Y., 
.$53,948.     Noted   Feb.   10  and  June  1. 

Md..  Baltimore — Dredging — Bids  received  June  15  for 
dredging  in  Patapsco  River  from  Coastwise  Dredging  Co., 
Norfolk.  Va.,  11.9c.,  Sanford  &  Brooks  Co.,  24  Commerce  St., 
Baltimore,  15c.,  Maryland  Dredging  and  Contracting  Co.,  1515 
Fidelity   Bldg.,    S%c.      Noted    May    18. 

D.  C,  Washington — Building — Bids  received  June  12  by 
Commissioner  of  Indian  Affairs  for  employees'  quarters  at 
Kiowa  Agency.  Okla..  as  follows:  Bawman  &  Jesse.  Lawton. 
Okla.,  $6,424;  Cockrill  &  Wilson,  Lawton,  Okla.,  $6,595;  Fred 
B.   Hannan,   Lawton,    $6,940. 

D.  C,  YVashington — Dredging — Only  bid  received  by  Bu- 
reau of  Yards  and  Docks  for  10,000  cu.yd.  dredging  at  Navy 
Yard  was  Dorsey  &  Miller  Co.,  Corcoran  Bldg.,  at  18c.  per 
cu.yd.      Noted    Jiine    1    and    8. 

Va.,  Magotha — Coast  Guard  Station — Contract  for  coast 
guard  station  and  accessories  at  Smith  Island  Coast  Guard 
Station  awarded  to  E.  HART,  Norfolk,  at  $9,445.  Noted  May 
11    and    June    8. 

Y'a..  Norfolk — Buildings — Lowest  bids  received  June  24  for 
buildings  at  Navy  Yard.  Norfolk,  were:  Newport  Contracting 
and  Engineering  Co.,  Newport  News,  $15,334;  John  H.  Nolan 
Construction  Co.,  AVashington,  D.  C,  $16,330;  W.  F.  Brent, 
Norfolk,   $16,825.     Noted  June  8. 

IS.  C,  Hatteras — Coast  Guard  Station — Contract  for  coast 
guard  station  and  accessories  at  Hatteras  Inlet,  Ocracoke 
Island,  awarded  to  A.  BURRAS,  Hatteras,  $8,944.  Noted  May 
18   and   June   8. 

La.,  Minden — Post  Office — Lowest  bids  received  June  22  for 
post  office  at  Minden  were:  Algernon  Blair,  Montgomery, 
Ala.,  $45,570;  G.  A.  Shaul,  Seneca,  Kan.,  $45,950;  T.  Lovell's 
Sons,   Weatherford,    Tex.,   $47,313.      Noted   May   25. 

La..  ]\ew  Orleans — Wharf — Lighthouse  Inspector  received 
low  bid  for  wharf  at  Sabine  Pass  Light  Station  from  BLODG- 
ETT  CONSTRUCTION  CO.,  Galveston,  Tex.,  at  $10,400.  Noted 
May   25. 

Ohio,  Alliance — Post  Office — Lowest  bids  received  June  23 
for  post  office  at  Alliance,  (a)  limestone,  (b)  sandstone,  were: 
R.  Mellor,  Alliance,  Neb.,  (a)  $91,000,  (b)  $94,500;  Cleveland 
Fire  Proof  Construction  Co.,  Cleveland,  (a)  $97,545,  (b)  $99,- 
897;  "Ohio  Building  and  Construction  Co.,  Cincinnati,  Ohio,  (a) 
$98,268,    (b^    $102,400.      Noted   June    1. 
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Ind.,  Michigan  ("Ity — Drodglnpr — Bids  were  lec-elved  June 
10  for  diedKitiK  2.150  cu.yd.  in  Miohiean  Citv  Harbor  from 
Fitzsimons  &  ConncU  Dredse  and  Dork  Co.,  Otis  BldK..  Clil- 
caKO,  111.,  23c.  per  cu.yd.;  Byrne  Bros.  DredKinp;  and  Englneer- 
inp  Co..  208  South  La  Salle  St.,  Chicago,  111..  40c.;  Great  Lakes 
Dredse  and  Dock  Co.,  Monroe  Uldg.,  Chicago,  111.,  22c.  Noted 
May   18. 

Iinl.,  WaMhintirton — Post   Office — Lowest  bids   received  June 

23  for  post  office  at  Washfngton,  (a)  brick  faced  with  lime- 
stone trimmings,  (b)  with  sandstone  trimmings,  (c)  stone 
faced  with  limestone  trimmings,  (d)  with  sandstone  trim- 
mings, were:  H.  G.  Mitchell.  Scottsburg,  (a)  $49,995,  (c)  $52,- 
095;  A.  W.  Lane,  Chicago.  111.,  (a)  $50,978.  (c)  $53,349;  G.  W. 
Stiles  Construction  Co.,  Chicago,  111.,  (a)  $52,510,  (c)  $54,307; 
Dunlop  &  Co.,  Columbus,  Ohio,  (a)  $53,160,  (c)  $53,685,  (c) 
$54,686,    (d)    $57,287.      Noted    May    25. 

\VI«.,  Lac  dn  Flambeau — Building — Contract  for  building 
at   Indian  School   awarded   to   HUGO  STANN,   Medford.   at   $9.- 

780. 

\VI».,  Neenah — Post  Office — U.  S.  Government  awarded  con- 
tract for  post  office  at  Neenah  to  C.  W.  GINDELE.  3333  La  Salle 
St..   Chicago.   111.,   at   $45,750. 

Neb.,  Alliance — Lowest  bids  received  June  23  for  post  office 
at  Alliance,  (a)  limestone,  (b)  sandstone,  were:  George  A. 
Shaul,  Seneca,  Kan.,  (a)  $5G.99fi;  Charles  Weitz  Sons  Co.,  Des 
Moines,  Iowa,  (a)  $57,548.  (b)  $59,500;  (J.  W.  Stiles  Construc- 
tion  Co..   Chicago,    111.,    (a)    $61,828.      Noted   June    1. 

S.  D.,  Crow  Creek — Building — Contract  for  hospital  at  Crow 
Creek  Indian  School  awarded  to  J.  H.  STEVENS,  Chamberlain, 
at  $13,117.     Noted  June   1. 

Wyo.,  Ft.  Laramie — Earth  Work — U.  S.  Government  award- 
ed contracts  for  earth  work  on  about  5'/2  mi.  main  canal.  Ft. 
Laramie  Unit,  as  follows:  Schedule  1,  M.\('.\I{THUn  BROS., 
New  York.  N.  Y.,  $38,225;  Schodult-  2,  WINSTON  HItOS.  CO., 
Minneapolis,  Minn.,  $29,180:  Schedules  3  and  4,  J.  E.  HILTON, 
Billings,    Mont.,    $54,320.      Noted    May    4    and    June    15. 

Colo..  Grand  Junction — Wood  Stave  Pipe — U.  S.  Govern- 
ment awarded  contract  for  wood  stave  pipe  for  Grand  Vallev 
Project  to  PACIFIC  TANK  AND  PIPE  CO.,  Los  Angeles,  Calif., 
at    $21,157.      Noted    Apr.    20. 

N.  M.,  Ft.  Stanton — Reservoir — Contract  for  lining  reser- 
voir at  U.  S.  Sanitorium,  Ft.  Stanton,  awarded  to  E.  WARE, 
El   Paso,    at   $11,600. 

N.  M.,  Jicarillo — Building — Bids  were  received  for  hospital 
at  Jicarillo  Indian  School  from  W.  D.  Lovell,  Minneapolis, 
Minn.,  $14,700;  H.  Smith,  Dea  Moines,  Iowa,  $19,691;  F.  R. 
Lake,   Durango,   $15,052. 

Utah,  Payson — Reclamation — Bids  were  received  for  recla- 
mation work  near  Payson,  (a)  Schedule  1,  (b)  Schedule  2, 
(c)  Schhedule  3,  from  Reynolds-Ely  Co..  Springville.  (a)  $41,- 
646,  (b)  $44,200,  (c)  $44,659;  H.  G.  Gilkerson,  Salt  Lake  City, 
(a)    $48,214,    (b)    $55,626.      Noted   May   11. 

Ore.,  Marsbfieid — Buildings  and  Masts — Bids  were  received 
for  5  buildings  and  2  wireless  masts  at  Naval  Radio  Station 
from  F.  K.  Gettings.  Marshfield,  at  $27,223  and  W.  W.  Ladd, 
Marshfleld,    at   $19,826. 

Ariz.,  Dou^laN — Post  Office — U.  S.  Government  received 
bids  for  post  office  at  Douglas  as  follows:  G.  Fee.  San  Fran- 
cisco. Calif..  $77,000;  W.  D.  Lovell,  Minneapolis,  Minn.,  $87,000; 
G.  W.  Stiles  Construction  Co..  Chicago,  111.,  $91,224.  Noted 
May  25. 

CANALS,  DITCHES  AND  IRRIGATION 
Proposed  Work 

N.  Y.,  Ne-»v  Yorii — (Borough  of  Bronx) — Drainage — Board 
of  Health,  Center  and  Walker  St.,  Manhattan,  receiving  bids 
July  5  for  draining  section  of  salt  marsh  lands  in  Borough  of 
Bronx.      Haven   Emerson.   Pre.s.   of  Bd. 

N.  C,  Salisbury — Drainage — Board  of  Drainage  Commis- 
sioners of  Beaver  Dam  Creek  Drainage  District  plans  $6,000 
bond    issue    for    improvements. 

S.  C,  OranjteburK — Drainage — Rum  Neck  Drainage  Dis- 
trict. Holly  Hill  Township,  plans  $4,000  bond  Issue  for 
drainage. 

Pla.,  Baldwin— Drainage — ^Baldwin  District  prepared  pre- 
liminary plans  for  drainage  work,  80,000  acres.  Isham  Ran- 
dolph  Co..   Jacksonville,   Engr. 

La.,  Morgan  City — Reclamation — Company  being  formed 
to  reclaim  136.000  acres  in  Terrtbone  Parish.  Estimated  cost. 
$2,000,000.      AVilliam   J.    Castell,    New   Orleans,    interested. 

Ky.,  Paduenh — Reclamation — John  E.  Johnson,  Engr.,  pre- 
paring plans  for  draining  Mayfield  Creek  to  reclaim  40,000 
acres.      Estimated   cost,    $200,000. 

111.,  Colfax — Drainage — Lawndale  and  Cropsey  Drainage 
District  awards  contract  for  drainage.  A.  M.  Hester.  Colfax, 
Atty. 

III.,  Illinois  City — Levee — Drury  Drainage  District  votes 
$65,000  bonds  for  levee  repairs  necessitated  by  overflow  of 
Mississippi   River.      Charles   Spockler.   Illinois   City,    Secy. 

Iowa,  Council  IllufTH — Drainage — Mosquito  Creek  Drainage 
District  completed  surveys  for  drainage.  Bids  received  July 
15.     J.   D.   Hannan,   County  Audr. 

Iowa,  Nevada — Drainage — Highway  Drainage  District  No. 
74  plans  draining  highways  in  northern  Sherman  Township 
and  southern   Lincoln  Township.     Estimated  cost,   $55,000. 

VVyo.,  Crowley — Drainage — City  plans  drainage  system  to 
drain  10,000  acres.     R.  A.  Hart,  Salt  Lake  City,  Utah,  Engr. 

AVyo.,  Germania — Drainage — City  plans  drainage  system. 
R.  A.  Hart,  Salt  Lake  City,  Utah,  Engr. 

niont.,  Helena — Irrigation — Bid  Springs  Banch  Co.  plans 
Dumping  plant  to  irrigate  800  acres. 


Ark.,  I'ine  lllulT — Reclamation — Drainage  Improvement 
District  No.  6,  known  as  Swan  Lake  District,  plans  to  reclaim 
12,500    acres.      Estimated    cost.    $25,000. 

WaHh.,  OtlM  OrchardH — Irrigation — Otis  Orchards  Irrigation 
District  plans   Improving  district.      Estimated  cost,   $125,000. 

Bids    In    and    Contracts    Awarded 

MuMM.,  Dartmouth — Dredging — John  R.  Burke,  78  Devon  St., 
Boston,   subniitled    lowest   bid    for   dredging. 

MaHN.,  Wnreham^ — Dredging — Board  of  Harbor  and  Land 
Commissioners  leceived  low  bids  June  7  for  dredging  in 
Wareham  River,  135.000  cu.yd.  as  follows:  Charles  M.  Cole,  80 
Belmont  St.,  Fall  River,  31c.  per  cu.yd.;  J.  S.  Packard  Dredg- 
ing Co..  Providence,  R.  I.,  34c.  per  cu.yd.;  Boston  Dredging 
Co.,   40   Central   St.,   Boston. 

Ga.,  Monroe — Drainage — Alcony  River  Drainage  District 
awarded  contract  for  draining  Alcony  River  to  KARR  & 
MOORE.      Noted   Jan.    27. 

Mich.,  YpHlianti — Drainage — Drain  Commissioner  awarded 
contract  for  Lambie  Drain  in  Superior  Township  to  R.  J.  BIRD. 

Minn.,  MorrlN — (Official) — Ditch^ — County  awarded  contract 
for  County  Ditch  No.  24  to  CARL  CHRISTENSEN,  Litchfield, 
Minn.,  at  $5,160.     Noted  June  8. 

MISCELLANEOUS 
Proposed  Work 

MaMH.,  Brookline — Bathhouse — City  receives  bids  for  bath- 
house. Estimated  cost,  $15,000.  P.  J.  Untersee,  585  Boylston 
St.,  Boston,  Arch. 

MaNM.,  New  Bedford — Wharf — Holmes  Coal  Co.  plans  wharf. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Frogs  and 
Switches — Public  Service  Commission.  120  Broadway,  receiv- 
ing bids  July  6  for  special  work,  frogs  and  switches,  for  use 
on  Seventh  Avenue  Rapid  Transit  R.R. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Subway — Pub- 
lic Service  Commission.  120  Broadway,  receiving  bids  July  13 
for  part  of  Route  No.  61,  part  of  Broadway-Fourth  Avenue 
Rapid  Transit  R.R. 

Penn.,  Beaver — Swimming  Pool — Tamaqua  Club  organized 
committee  to  raise  $10,000  for  swimming  pool  at  school  play- 
grounds at  10th  Ave.  and  15th  .St. 

Penn.,  ChcNter — Piers — Sun  Shipbuilding  Co.,  Philadelphia, 
plans  bulkheads,  piers  and  shipways.  Estimated  cost, 
$500,000. 

Penn.,  Philadelphia — Recreation  Building — Board  of  Recre- 
ation, City  Hall,  receiving  bids  July  7  for  recreation  building. 

Penn.,  Shnmokin — Pilling — City  plans  filling  creeks  between 
Franklin  and  Rock  St.  and  Pine  and  Mulberry  St.  Estimated 
cost,    $30,000. 

Va.,  CharlottcMville — Grandstand — Albemarle  Horse  Show 
Association  plans  grandstand,  racing  barns,  etc. 

Fla.,  Monterey — Pier — Pacific  Improvement  Co.  plans  pier 
and  bathing  pavilion  at  Pebble  Beach  on  Carmel  Bay.  Esti- 
mated cost,  $150,000. 

Fla.,  Sara.sota — Pier — City  Council  receiving  bids  July  10 
for  reinforced-concrete  recreation  pier.  Robert  C.  Bruce, 
Comr.  I'ub.  Wks. 

Ala.,  Mobile — Pier — Southern  Ry.  plans  to  rebuild  Pier  No. 
4.  Estimated  cost,  $40,000.  W.  H.  Wells,  Washington,  D.  C, 
Ch.  Engr. 

Ohio,  Cleveland — Swimming  Pool — Commissioner  of  Pur- 
chases .and  Supplies,  Room  511.  City  Hall,  receiving  bids  July 
5  for  swimming  pool  in  (Jarfield  Park.  Robert  Hoffman,  City 
Engr. 

Ohio,  liakewood — Fire  Station — City  receiving  bids  July  17 
for  $30,000  bonds  for  fire  stations.  E.  W.  Fisher,  City  Engr. 
Noted   Apr.   20. 

Ohio,  I..oraln — Park  Improvements — City  receiving  bids 
July  11  for  $55,000  bonds  for  park  improvements.  George  N. 
Damon,  City  Audr.     C.  M.  Osborne,  City  Engr. 

Ohio,  Nile« — Improving  Cemetery — City  plans  improving 
Union    Cemetery.      Ordinance    passed.      Estimated   cost,    $5,000. 

III.,  HiilHdale — Dike — Highway  Commissioners  of  Canoe 
Creek  Township  plan  dike  along  Rock  River.  J.  P.  Butger, 
Hillsdale,  Chn.  of  Bd. 

Mo.,  St.  JOMcph — Subway — State  Public  Service  Commission 
ordered  railroads  and  street  railways  to  build  subway  near 
Union  Station.     Estimated  cost.  $443,591. 

SIo.,  St.  I/OuiH — Levee  Improvement — Board  of  Estimate  and 
Apportionment  appropriated  $100,000  to  Board  of  Public  Utili- 
ties for  extending  harbor  lines  on  levee  in  Carondelet  and 
reclaiming   land   for  industrial   sites. 

Tex.,  DallnH — -Wharf — Citv  votes  $15,000  bonds  for  munici- 
pal wharf  at  Lake  Charles.     J.  B.  Winslett,  City  Clk. 

Tex.,  Ft.  AVorth — Levee — Tarrant  County  Levee  District  re- 
ceiving bids  July  3  for  levee. 

Tex.,  \%'harton — Bulkhead — Anahuac  Canal  Co.  plans  bulk, 
head  across  Turtle  Bay.     Thomas   E.    ElHs.   Mgr. 

AVaHh.,  Seattle — Comfort  Station — Board  of  Public  Works 
plans  comfort  station  at  4th  Ave.  and  Madison  St.  Estimated 
cost,  $23,000. 

Calif.,    Coalinsra — Bathhouse — City   plans    bathhouse. 

Calif..  Yenice — Bulkhead — Citv  plans  bulkhead  along  shore 
from  Vista  to  Salt  Air  St.  Estimated  cost,  $100,000.  Address 
City   Clerk. 

B.  C,  Vancouver — Dock — Canadian  Pacific  Ry.  plans  dock. 
Estimated  cost,  $1,500,000.  J.  C.  Sullivan.  Winnipeg,  Can  . 
Ch.  Engr. 
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HUN    III    iiiui    Contr.ii'tN    Awartlcil 

Mnaa.,  I.>hu- -Kli  n  ll<>u».-  ("My  iiwiitili'il  I'ontnict  for  2- 
Hlnry  lli.-  Iioiimp  (o  »•  S  flNNlNt  Ml  AM  A  HONS  l^O..  101 
TiPliioiil    St  ,    HoHlon.      ICHtlimiliMl    i-.mt.    |:'r..O00. 

Mmm.,   l'l>iuoii<h      S<  iiwall-  -I 'II  \    nwiiiitiil   conlriirl   for  Hi-n- 

Willi   iinil   n|iiir   Jnii.M    In  I'.    M.    I.KAt'H.    IV    (I     llnx   2'iSf>,    IIdhIuII. 

<'onn.,     llrliluriHirl     Souuiill    iiiiil     I'lllltiu  —  Clly    awnrilod 

riinlia.l     for     hiuwhII     unci     MIIIiik     lit     SciihIiIo    Turk     tci    T.     A. 

SCOTT,    N..\v    I.oiKluii.   at    |m,s:ij,      Noli'.l   Jimr    1. 

Cunn.,  Wludaor  lOllinliMitlon  i<f  (Iniilo  I'roHiiInK: — I'OW  lildx 
ffcrlvril  Jiiiii-  :•«  liy  Sliitf  lliKliwity  1 'oniniliiMloni'r  for  ollml- 
iiatloii  of  uriiilo  croMHlnt:  iim  rolUiwH  lliirl>ani  \-  l>'Aiirla,  n.'l 
Maiik  St.  WatiMliury,  »fo.:'sl;  I.oiik  ItroH.,  M)  Sliilo  St..  Hurt- 
foul.  |3!>.S00;  IIviIk  Tin  U  ( •oiiMtr\nl  loll  »'<>.  104  K«(l<>riil  St., 
Koiiton.    MaHN..    $39, ITS       NoIimI   .Itiix-   S 

N.  v..  \>w  V«irk— (Hi.rouKh  of  Maiihnttnn)— Pier— liOW  lililn 
rpcplviMl  Jmu.  Ki  for  rrpalrliiK  I'l'-r  iil  foot  of  WoHt  ftSth  St., 
North  Klvcr.  ami  conNtriicl  Iiik  fn-lKliI  nhnl  on  nlcr  nnd  hulU- 
Ih'UiI  uiljacoiit  wltli  iipiitirti'Miinci'H  a.-*  followM;  Siuut'  \-  Trli-Ht, 
13X7. TM;  Krnest  A.  \Vi.1»h.  |341.3t;ri;  I'oHt  &  Mi'Coril,  J34:;,8Sfi. 
Notril  J\iiu>  ,s. 

Prnn.,  Shnriinburv — ICiulmnUliiK  TrnekH — I'cMiiHylVHnla  U.K. 
iiwnrtliMl  rontiart  for  i>iiil>aiiklMK  traokH  nt  wc»t  end  of  yiirtlH 
on    (■oiiriiiaiiKli    PIvlHlon    to   JOHN    K.    CASIOY   t'O. 

Md..  Ilnltlniorr — Tunnrl — ri-niiHylvanln.  Haltlmorf  &  Wanli- 
InKton  U  It.  awarih'd  contract  ^or  \vldi-nln»{  tunnel  from 
i'liarl.H  SI  to  Kvilton  Avo.  to  McMlM-MN  &  MKI.VIN,  New 
York.  N.  Y.     .1.  ('.  Autcn.  \VllmlnKton,  I>el..  I'rin.  Asst.  KnKr. 

(in.,  Ilonip — r.rnndstand — North  Ocortfla  Fair  As.MOclatlon 
nwnrdod  contract  for  Krandstand  to  ('.  ('.  McKlONZIIO.  Home. 

MUa.,  (ircrnvllle — I.evoc  \Vork^MlHHls.slniii  T.pvoo  ronimls- 
Blonors  awarded  contracts  for  MS.ono  cu.vil.  Icvi-c  work  to  H. 
I.OMONIi.  Icvoo  in  Iw.xanuena  rounlv;  WOACIl  At  .STANSKLI,, 
Memphis.  Tcnn  ;  S.  U.  HIT.HF.S  CONSTIU'CTION  CO.,  C.rccn- 
vlllc,  .ipur  dike  at  Carters  Neck:  Hl'KT.  HOND  &  McMl'UUAY. 
Heulah.  10  .sub-leve.-s.      Kstlmated  cost,  $100,000.     Noted  June  S. 

Ohio,  (inclnnnti — Cell  Work — CItv  awarded  contract  for  cell 
work  at  Jail   to  .STEWART   lUON  WOIIKS.   Covington,  Ky.,  at 

$iL'fi.r.oo. 

Ohio,  (ilrard — Strnltrhtenlntr  Channel — Carnegie  Steel  Co. 
awarded  contract  for  st raivrhtenInK  chaiinol  of  Mahoning  lllver 
to  DUQIIKSNE  CONSTIU'CTION  CO.,   PittshurKh,   I'enn. 

HI..  Chicniro — Kathhouse — Chicago  Reach  Hotel  awarded 
contract  for  masonry  for  L'-storv  liathhouse  at  51st  St.  to  SUM- 
NKK  SOLMTT  CO.    "Estimated  cost,  $L'0,000. 

AVIh..  .^iiprrlor — Dock — C.  Relss  Coal  Co.  awarded  contract 
for  extending  dock  400  ft.,  rebuilding  dock,  new  steel  chutes, 
additional  railroad  trackage,  etc.,  to  HEYL-PATTERSON  CO. 
Estimated   cost.    $100,000.      Noted   Feb.   3. 

Minn.,  MlnnenpoIU — Coal  Pocket — Philadelphia  &  Reading 
Coal  and  Iron  Co.,  1S5  I^umber  ExchanKe  BldR.,  awarded  con- 
tract for  coal  pocket  at  isr>  Western  Ave.  to  CAMPBEI^I^  CON- 
STRUCTION CO.      Estimated  cost.  $7,000. 

Tex.,  Beniiniont — Wharf — Citv  awarded  contract  for  mu- 
nicipal wharf  to  McKENZIE  CONSTRUCTION  CO.,  San  An- 
tonio. 

Cnllf..  Sncrnniento — Weir — City  Commission  awarded  con- 
tract for  weir  to  TEICHERT  &  AMBROSE,  Ochsner  Bldg.,  at 
$336,640.     Noted  June   l.'i. 

BUILDINGS 
Proposed  Work 


Mnlne.  ThomaMton — State  preparing  plans  for  state  prison. 
Estimated  cost,  $50,000.  E.  F.  Passett.  95  Exchange  St.,  Port- 
land,  Arch. 

N.  H.,  I.aconia — City  preparing  plans  for  high  school.  Es- 
timated cost,  $75,000.  Albert  H.  Dow,  Harriman  Bldg..  400 
Main   St.,  Arch. 

Mass.,  Canton — Massachusetts  Hospital  School  preparing 
plans  for  2-story,  administration  building.  S.  W.  Mead,  20 
Pemberton  Sti.,  Boston,  Arch. 

MasH..  Medford — Citv  preparing  plans  for  3-story  city  hall. 
Estimated  cost,  $200,000.  E.  S.  Bailey,  33  Cornhill  St.,  Boston, 
Arch.     Noted  Jan.  27. 

Mass..  Milton — Citv  preparing  plans  for  3-story  addition  to 
school.  Estimated  cost,  $175,000.  Kilham  &  Hopkins,  9  Park 
St..  Arch. 

Mas.s..  Pealjody — MacDonald  &  Herbert  plans  office  build- 
ing. Estimated  cost.  $50,000.  R.  B.  Whitten,  580  Mass  Ave., 
Cambridge,    Arch. 

Conn.,  New  Britain — City  receiving  bids  July  10  for  2-story, 
120xl55-ft.  grade  school.  Estimated  cost,  $125,000.  Unkelbach 
&    Perry,    162    Main    St.,    Arch.      Noted    June    8. 

Conn.,  AVethersfleld — Hartford  T.  W.  C.  A.  preparing  plan.s 
for  2-storv,  80xl30-ft.  vacation  school.  Estimated  cost,  $40,000. 
E.  T.  Hapgood,   36  Pearl  St.,  Hartford,  Arch. 

N.  Y.,  Binghaniton — Board  of  Education  plans  $116,000 
bond   issue   for   improving   3   schools. 

N.  Y.,  Ilton — St.  Augustines  Episcopal  Congregation  re- 
ceiving bids  about  July  1  for  parish  house  and  church.  Esti- 
mated cost,  $60,000.  H.  M.  Congdon  &  Son,  IS  Broadway,  New 
York,   Arch.     Noted   May   25. 

N.  Y.,  Medina — City   votes   on    $125,000   bonds   for   school. 

N.  Y.,  Pouglilieepsie — First  Reformed  Congregation  receiv- 
ing bids  about  July  1  for  parish  house  and  church.  Estimated 
cost,  $100,000.  Walter  B.  Chambers,  109  Broad  St.,  New  York, 
Arch. 

N.  J.,  Atlantic  City — J.  R.  Ogden.  Arch.,  South  Carolina  Ave., 
preparing  preliminary  plans  for  5-story,  75xl50-ft.  hotel.  Es- 
timated   cost,    $60,000. 


!M.  .1..  i;il«iil>eni — Sokal  I'olHkl  (lymnaMtlc  iiiid  H.-mMt  So- 
cloty.  Iiuv,  pi  fpai  liiK  I'lniiH  for  ;i-Hlory,  r>0xl00-fl,  club  lioUHe. 
EHtlnial.d    coMi,    $10.(100.      J.    M.    Hcalty,    57    Broad    St..    Arch. 

N.  .1.,  OnoiHlnKn  Viillry  Hoard  of  ICducntlon  pritparInK 
iilnnH  fur  2-.ili>iy  m-liool.  IOhI  liiiated  coHt.  $150,000.  UuHHell  & 
KliiK.  Snow   HldK..   SyracuHc,   Arch. 

N.  .1.,  I'nwpinle-  Flr»t  RuhhIiiii  National  Protective  y\HHOcla- 
tlon.  175  ;ird  St.,  iirepiirlng  nlaiiM  for  4-«tory,  44xlOO-ft.  club 
houHc.  Hlorc  and  ollico  building.  ICHtlmaled  coHl,  $40,000.  F. 
IMrronc.  IMldland   Ave,  Cardild,   Arch. 

I>enn.,  Chewter-  -Church  of  the  UcHUrrcctlon  prcpiirod  plans 
fur  .M.bo.d.  JIalllnger  &  Pcrrott,  17lh  and  Arch  St..  Philadel- 
phia. Arch. 

I'enn.,  KlteuMlMirK — City  plans  school.  Estimated  cost,  $65,- 
000.      W.    S.    I'owi-ll,   Title   Trust    Bldg..   Johnstown,    Arch. 

i'enn.,  llnrrlMhuru;  Charles  E.  and  <;corni-  I>.  Doi-hnc  re- 
celviiiK  biil.M  .Inlv  10  for  5-story  hotel.  Estimated  cost,  $125,000. 
C.    II.    Kain.    lioiliiK'    IJldK.,    Arch.      Noted    June    16. 

i'enn.,  Ilnverrord  Ilavcrford  College  prcparlnK  plans  for 
laboratory,      lliilly    \-    Hassett,   Arch.      Noted   Jan.   20. 

I'enn.,  i.nneoHler  Ui'formed  Theological  Seminary  receiv- 
ing bids  July  5  for  3-story.  40xl27-fl.  dormitory  and  3-storv, 
.'illxino-ft.  refectory.  Dillon,  McLi-Ilan  &  Beadef.  2  West  2!tth 
St..  New  York,  N.  Y.,  Arch.  Estimated  co.st,  $100,000.  Noted 
June    1. 

I'enn.,  l.nnMdiile'  M.  E.  Church  receives  bids  for  parsonage 
and  iliincli.  lOsllmaled  cost,  $50,000.  George  E.  .Savage,  Wltn- 
cr.spoon    Hl<lg..    I'hliadelphia,  Arch. 

I'enn.,  Midland — Hoard  of  Education  preijaring  plans  for 
high  school.  I'Istimated  cost,  $100,000.  F.  J.  Merrick,  Empire 
Hldg..    Pittsburgh.   Arch. 

I'enn.,  New  liriichtnn — Board  of  Education  receiving  bids 
.luly  13  for  2-story,  120xl40-ft.  high  school.  Estimated  cost. 
$100,000.  W.  O.  Eckles.  l.,awrence  Savings  and  Trust  Bldg., 
.New   Castle,  Arch.     Noted  Jan.   13. 

I'enn.,  Qulncy — City  receives  bids  for  high  and  grade 
school. 

I'enn.,  Itending — City  votes  in  November  on  $500,000  bonds 
for   city    hall. 

Penn.,  Soutli  Mountain — State  Asylum  for  Chronic  Insane 
receiving  Vnds  July  3  for  2  ward  buildings.  Estimatec'.  cost, 
$130,000.  A.  A.  Hichter,  31  North  6th  St.,  Reading,  Arch. 
Noted    Mar.    9. 

Md.,  Ilaltlmare — Hahnemann  General  Hospital  preparing 
plans  for  building.  Estimated  cost,  $200,000.  Walter  M. 
C.ieske,    65   Ounthcr  Bldg.,   Arch. 

VV.  ^a.,  I'nrlierNburg — Baltimore  &  Ohio  R.R.  prepared 
plans  for  freight  depot  at  4th  and  Avery  St.  Estimated  cost, 
$300,00.        F.     L.     Stewart,     Baltimore,     Md.,     Engr. 

Va.,  Klehniond — Arcadia  Amusement  Corporation  plans 
theater  on  Broad  St.  Estimated  cost,  $250,000.  J.  T.  Ander- 
son,   interested. 

Ala.,  AndaluMla — Covington  County  Commissioners  plan 
courthouse.      Estimated   cost,    $100,000. 

Ija.,  Baton  Kouge — Citv  receiving  bids  July  10  for  3  school 
buildings.  B.  J.  Goodman,  833  North  Blvd.,  Arch.  Noted 
Apr.    13. 

La.,  Many — Sabine  Parish  plans  courthouse.  Estimated 
cost.       $85,000.      Noted    June    22. 

La.,  New  Orleans — Jerusalem  Temple,  Nobles  of  Mystic 
Shrine,  prepared  plans  for  building.  Estimated  cost,  $150,000. 
W.    Weil   and   .S.    Stone,    New   Orleans,    Arch. 

Tenn.,  Morristown — City  plans  3-story  city  hall  and  audi- 
torium. 

Tenn.,  Nashville — Standard  Property  Co.  prepared  plans  for 
office  building.  Estimated  cost,  $75,000.  Marr  &  Holman, 
Stahlman    Bldg.,   Arch. 

Ohio,  Buoyrus — Plans  being  prepared  by  D.  S.  Schureman  & 
Son,  Arch.,  Delaware,  for  high  school  for  Board  of  Education. 

Ohio,  Columbns — C.  Taylor.  Park  and  Russell  St.,  receiv- 
ing bids  July  10  for  2-storv  theater.  Estimated  cost,  $65,000. 
Wilbur  T.    Mills,    McCune   Bldg.,    Arch. 

Ohio.  Delaware — Ohio  Wesleyan  University  preparing  plans 
for  group  of  buildings.  Henry  Hornbostel,  63  William  St.. 
New   York,    N.    Y.,   Arch. 

Ohio,  Gaiiipolis — Board  of  Education  preparing  plans  for 
2-story  high  school.  Estimated  cost.  $80,000.  Frank  L.  Pack- 
ard, 1212  Hayden  Bldg.,  Columbus,  Arch.     Noted  June  8. 

Oliio,  Grand  Bapids — Board  of  Education  receiving  bids 
July  7  for  high  and  grade  school.  Estimated  cost,  $45,000. 
Howard  &  Merriam,  8  East  Broad  St.,  Columbus,  Arch.  Noted 
June  S. 

Ohio,  Kenmore — Board  of  Education  preparing  plans  for  2- 
story  high  school.  Estimated  cost,  $75,000.  M.  P.  Lauer, 
324  Hamilton  Bldg..   Cleveland,  Arch. 

Ohio,  Lalcen-ood — Board  of  Education  preparing  plans  for 
high  school.  Estimated  cost,  $300,000.  S.  W.  Hopkinson,  900 
Rose    Bldg.,    Cleveland,    Arch.      Noted    June    8. 

Ohio,  Lancaster — John  V.  Monahan,  care  of  Mithoff  Hotel, 
plans  3-story,  90xl92-ft.  bank,  hotel  and  store  building.  Esti- 
mated   cost,    $185,000. 

Ohio,  Leroy — School  District  receiving  bids  July  8  for 
auditorium.     Briggs  &  Nelson,  669  Rose  Bldg.,  Cleveland,  Arch. 

Ohio,  Loclibonrne — Board  of  Education  receiving  bids  July 
14  for  school.     Frank  L.  Packard,  Columbus,  Arch. 

Ohio,  Perry.sburg — (Official) — Board  of  Education  receiving 
bids  July  14  for  school.  Estimated  cost,  $41,000.  C.  H.  Van 
Norman,    Clk.      Noted    June    1. 

Ohio,  Sandusky — Trinity  Methodist  Congregation  plans 
church.     Estimated  cost,  $50,000. 

Ohio,  Toledo— Board  of  Education  receiving  bids  July  19 
for  Sherman  School  at  Sherman,  Walnut  and  Peck  St.  E 
M.   Gee,   Arch. 
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Ohio,  Van  Rureu — Board  of  Education  receiving  bids  July 
14  for  school.  McI.,auMrhlin  &  Hulsken,  Kima,  Arch.  Noted 
Mar.    30. 

Ohio.  Warren — Fir.st  r're.sbyteriaii  ('ont?reKatlon  prepareii 
plans  for  I'-.story,  60xl00-ft.  church.  Kstimated  cost,  $50,001). 
Crow,  I..ewis  &  Wickenhoefer,  200  5th  Ave.,  Nfw  York.  N.  Y., 
Arch. 

Ohio,  WnrrenHvllle — Bee  Hive  School  District  preparing 
plans  for  2-story  hi^h  and  grade  school.  Estimated  cost,  $50,- 
000      A.  W.   Rust  Co.,   8451   Broadway.  Cleveland,  Arch. 

Ohio,  Youn^Htown — City  plans  Carnegie  Libiarv.  lOsti- 
niatid   cost,    $50,000. 

Inii.,  AndrrMon — Y.  M.  C.  A.  receiving  bids  about  July  12 
for  building.  C  TJ  McLane,  Rock  Island,  III.,  Arch.  Noted 
June   1. 

Ind.,  I,afayette— Lafayetto  Life  Insurance  Co.  preparing 
plans  for  X-story  ofUce  building.  Estimated  cost,  $175,000. 
.).    F.    Alexander,    Ball    Blk.,    Arch. 

Inil.,  Tefft — City  receiving  bids  July  5  for  high  school  foi- 
Kankakee  Township.  R.  E.  Davis,  Trustee  Kanl<akee  Town- 
ship. 

Mich.,  Hieiiland  Park — Michigan  State  Fair  Association 
preparing  plans  for  300x400-ft.  coliseum.  Estimated  cost. 
$125,000.      A.    K.   Hurley.    1205    Kresge   Bldg.,    Detroit.   Arch. 

Mich.,  Iron  Mountain — A.  E.  Braune  preparing  plans  for 
2-story  theater.  Charlton  &  Kuenzle,  432  Camp  Bldg..  Mil- 
waukee.  Wis..   Arch. 

Mich.,  .laciiHon — Jackson  City  Club  Building  Co.  preparing 
plans  for  3-story  club  house,  lodge  and  store  building.  Esti- 
mated cost,  $B0,000.     Claire.  Allen  &   Son.  Dwight  Bldg..  Arch. 

Mich.,  I.,anMinK — G.  F.  Bach,  115  Allegan  St..  preparing 
plans  for  5-  or  6-story.  40xl05-ft.  store  and  oflice  building. 
Estimated  cost,  $50,000.  E.  B.  Phillips.  Capitol  Bank  Bldg., 
Arch. 

III.,    Ne»v    Berlin — Board    of    Education    receiving    bids   July 

5  for    high    school.      J.    N.    Coleman,    7100    South    Chicago    Ave., 
Chicago.   Arch. 

III.,  Streator — Park  Presbyterian  Congregation  preparing 
plans  for  3-story.  90xl20-ft.  church.  Estimated  cost,  $75,000 
William   C.  Jones,   38   North  La  Salle  St..  Chicago,   Arch. 

Wis,.,  Berlin — Board  of  Education  plans  high  school.  Esti- 
mated cost,  $100,000.  I'arkinson  &  Dockendorfi;,  La  Crosse. 
Arch. 

Wis.,  Plymouth — Hospital  Association  preparing  plans  for 
hospital.     Byron  S.  Scheiderer,  Milwaukee,  Arch.    Noted  Dec.  2. 

Iowa,  Carroll — City  voted  $100,000  bonds  for  school.  Wil- 
liam R.  Smith,  Secy.  Bd.  of  Education.     Noted  May  25. 

Iowa,  Davenport — St.  Lukes  Hospital  preparing  plans  for 
building.  Estimated  cost,  $150,000.  Temple  &  Burrows.  6.^ 
McManus  Bldg.,  Arch.      Noted  Apr.   27. 

Iowa,  Davi.<<  City — E.  J.  Shelton  and  H.  C.  Young  interested 
in  hospital  and  nurses  home. 

Iowa,  Iowa  City — City  plans  to  vote  July  12  on  $250,000 
bonds    for    schools. 

Iowa,  Jesup — Consolidated  School  District  preparing  plans 
for  2-story  school.  Estimated  cost,  $75,000.  H.  E.  Netcott, 
Independence.  Arch.     Noted  June   15. 

Iowa,  Osceola — Board  of  Education  preparing  plans  for 
high  school.  Estimated  cost,  $85,000.  Miller,  Fullenweiter  & 
Downing.  6  North  Michigan  St..  Chicago,  111.,  Arch.  Noted 
Mar.    23. 

Iowa,  Ottumwa — City  votes  July  18  on  $125,000  bonds  for 
high  school.  J.  A.  Wagner,  Secy.  Bd.  of  Education.  Noted 
Mar.    23. 

lOTva,  Pocahontas — Pocahontas  County  defeated  $150,000 
bond   issue   for  courthouse.      Noted   May   4. 

Iowa,  Valley  Junction — Board  of  Education  receiving  bids 
July  9  for  2-storv  high  and  grade  school.  Estimated  cost. 
$45,"000.  Proudfoot,  Bird  &  Rawson,  810  Hubl)eU  Bldg.,  Des 
Moines,   Arch.      Noted   May   25. 

Minn.,  Minneapolis — Zuhrah  Temple  of  Shriners  plan  tem- 
ple on  Lyndale  Ave.  Estimated  cost.  $150,000.  E.  W.  Decker, 
in  charge. 

Minn.,  Red  Wing — Board  of  Education  receiving  bids  July 
12  for  high  and  grade  school.  Bell  &  Bentley.  Inc.,  518  Se- 
curity   Bldg.,   Minneapolis,   Arch.      Noted   June    8. 

Kan.,  Arkansas  City — City  voted  $60,000  bonds  for  munici- 
pal  building. 

Kan.,  Atchison — Brown  County  plan.s  courthouse.  Esti- 
mated cost,   $110,000. 

Kan.,    Kiowa — Board    of    Education    prepared    plans    for    3 
story    school.       Estimated    cost.    $40,000.       S.    S.    Voigt,    Barnen 
Bldg..   Wichita,   Arch.     Noted   May   25. 

Kan..  Osborne — Order  of  Masons  receives  bids  for  3-story, 
50xl00-ft.  lodge  building.  F.  C.  Squires,  628  Kansas  Ave., 
Topeka.  Arch.     Noted  June  1. 

Kan.,  Ottawa — City  preparing  plans  for  high  and  grade 
school.  Estimated  cost.  $200,000.  G.  P.  Washburn  &  Son. 
Arch.      Noted   May   25. 

Kan.,  Parsons — Citv  plans  election  to  vote  on  $60,000  bonds 
for  city  hall.     C.  W.  Frys,  Clk. 

Kan.,  Pittsbursr — Board  of  Education  plans  addition  to  high 
school.      Estimated   cost,    $40,000. 

Kan.,  Seneca — City  votes  July  13   on  bonds  for  city   hall. 

Neb.,  Omnha — Citv  prepared  plans  for  Clifton  Hill  Grade 
School  at  45th  and  Maple  St.      Estimated  cost.   $110,000.      F.  W  . 

6  E.   B.   Clarke.   Brandeis  Theater   P.ldg.,   Arch. 

Neb.,  Tekaniah — Burt  County  preparing  plans  for  3-story 
courthouse.  Estimated  cost,  $7.5^000.  Rose  &  I'eterson,  Barker 
Bldg.,   Kansas   City,   Kan.,   Arch. 

Mont..  BillinKH — B.  Leavens,  921  North  31st  St..  plans  150x 
250-ft.  theater. 


.Mo.,  Kansas  City — Board  of  Education  rec^ivinK  bids  July 
C  for  3-Htorv  reinforced-concrete  library.  i^stlmated  cost, 
$200,000.     Smith,   Ilea  &  Lovitt,   Arch. 

Mo..  Sednlia — Hotel  Sedalia  Building  Co.  plans  5-storv,  82x 
116-ft.   hotel.     Estimated  cost,   $150,000. 

.Mo.,   U'ebh   fity — City   plans   to   enlarge  city   hall   and   jail. 

Tex.,  Addison — .Vddison  Independent  School  Di.'itrlct  voted 
$75,000  bonds  for  school. 

Tex.,  Austin — I'niversltv  of  Texas  receives  bids  for  build- 
ing. Estimated  <-ost.  $200,000.  Cass  Gilbert,  11  Easi  24th  St., 
New    York,    .V.    Y..    Arch.      Noted    June    22. 

Tex.,  Beaumont — City  votes  July  18  on  $300,000  bonds  for 
4  ward  schools  and  1  high  school.  J.  G.  Sutton.  City  Clk. 
Noted   June   22. 

Tex.,  Ilrownwood — Methodist  Church  plans  building.     Eatl- 

inated   cost.    $10,000. 

Tex.,  San  .\ntonio — A.  A.  Luther  and  associates  preparing^ 
plans  for  club  house.  Estimated  cost.  $150,000.  H.  L.  Page, 
Arch. 

-City    votes    on    $100,000    bonds    in    July    for 

Okla.,  .Vrdmore — Plans  being  prepared  for  hotel.  Esti- 
mated cost,  $90,000.  J.  R.  Sharpe,  Dallas,  Tex..  Interested. 
Noted  Mar.   16. 

Okla.,  Holdenville — Hughes  County  votes  In  July  on  $100,- 
000  bonds  for  courthouse  and  Jail.  A.  J.  Johnson.  County 
Clk.       Noted    Dec.    9. 

Okla.,  Tulsa — Sinclair  Oil  Co.  plans  10-story  office  building 

at    5th   and    Main   .St. 


Colo.,   I.as   .\nlmas — School    District 
?50,000    bonds    for   school. 


\.     M.,     TucumKnri — Cit> 


1   votes  July   10   on 
plans     school.      Estimated    cost, 


Idaho,  Nampn — .School  Board  receives  bids  for  high  school. 
Estimated   cost,   $58,000.      Noted   Mar.    16. 

I'tah,  Salt  Lake  City — Salt  Lake  Aerie  No.  67,  Fraternal 
Order  of  Eagles,  plan  clubhouse.  Estimated  cost,  $50,000.  H. 
.S.   McCann.  Secy. 

Wash.,  Spokane — Deaconess  Hospital  Association  plans  hos- 
pital.     Estimated    cost.    $125,000. 


Wash. 

building. 


Spokane — Whiteworth  College  plans  3-story  science 
Estimated    cost,     $100,000. 


on    $40,000    bond;;    for 


Calif.,    Hanford — City    votes    July 
iichool.      Noted  Apr.   20. 

Calif.,  San  Francisco — Loyal  Order  of  Moose  plans  home. 
Estimated  cost.  $500,000.  George  E.  Crother,  Chn.  Ways  and 
Means  Com. 


-City   voted    $66,000    bonds   for 


Calif..    South    San    Krancisco- 

high   school. 

Calif.,  Whittler — (Official) — Friends  Congregation  receiv- 
ing bids  about  Aug.  15  for  church.  Estimated  cost.  $60,000. 
H.  M.  Patterson,  324  O.  T.  Johnson  Bldg.,  Los  Angeles,  Arch. 
Noted   June    8. 

IV.  S.,  Halifax — Board  of  School  Commissioners  plan  school 
on  Morris  St.  Estimated  cost.  $120,000.  W.  J.  Baush,  60  Bed- 
ford   Rd.,    Arch. 

IV.  B  ,  Fredericton — Estate  of  late  Donald  Fraser  prepared 
plans  for  2  memorial   buildings.     Estimated  cost.  $100,000. 

(lue.,  Montreal — Canadian  Theater  Co.  plans  theater.  Esti- 
mated cost.  $250,000.  J.  C.  Duffleld,  Pres.  City  Gas  Co.,  London, 
f)nt.,  interested. 

Que..  St.  Dnmn.se — P.  Levesque,  115  St.  John  St.,  Montreal, 
preparing  plans  for   church.      Estimated   cost,   $60,000. 

Ont.,  Pembroke — W.  C,  Keighley,  Box  508,  prepared  plans 
for  school.     Estimated  cost,  $40,000. 

Bids    In    atid    Contracts    Awarded 

Maine.  Machlns — Eastern  Trust  Co.  awarded  contract  for 
bank   building   to   GEORGE   H.   WILBUR   &   SON,   Bangor. 

Mass.,  Brockton — Contract  for  building  for  Kennedy  Cloth- 
ing (^o.,  32  Summer  St..  Boston,  awarded  to  HORTON  &  HEM- 
ENWAY  CO.,   683   Atlantic  Ave.      Estimated  cost,   $120,000. 

Mass.,  I.ynn — Charles  W.  Wright.  Lynn,  at  $149,000,  sub- 
mitted lowest  bid  for  Cononio  School.      Noted  Mar.   16. 

Mass.,  Stonehnni — H.  S.  Molsey.  4  4  Bromfleld  St..  Boston, 
awarded  contract  for  oflice  building  to  E.  RADDING,  INC.. 
.')80  Mass  Ave.,  Cambridge. 

Conn.,  Torrlnfrton — Torrington  National  Bank  awarded  con- 
tract for  1 -story  bank  building  to  HOGGSON  BROS.,  485  5th 
Avt..   New  York,  N.   Y.      Estimated  cost,   $80,000. 

N.  v.,  Bini^hamton — I'eoples  Trust  Co..  81  Court  St.,  awarded 
contract  for  5-story  l)ank  and  office  building  to  PARSONS 
BRO.S.   CO..   INC..   Security  Bldg. 

N.  v.,  Kew  Gardens — (Jamaica  post  office) — Kew  Gardens 
County  Club  awarded  contract  for  club  house  to  DAVID  HILL, 
Ozone  Park.  Long  Island.  Estimated  cost,  $40,000.  Noted 
May  25. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — (Official) — Low 
bids  received  June  21  for  reconstructing  and  improving  Kings 
C'ounty  courthouse  at  Fulton  ;ind  Livingston  St.  as  follows: 
P.  J.  Carlin,  1123  Broadway,  Manhattan,  $563,000;  Daniel  A. 
Gerber,   $565,200;   P.   F.   Kenney   Co.,    $563,900.      Noted   June   15. 

N.  Y.,  Oicdensburg — Ogdensburg  Citv  Hospital  awarded  coti  ■ 
tract  for  4-storv,  50xl20-ft.  addition  to  hospital  to  E.  K. 
FENNO,  North  Beech  St.,  Syracuse.     Estimated  cost,  $90,000. 

N.  Y.,  Troy — William  E.  Martin  Co.,  Front  St.,  submitted 
lowest  bid  for  4-story.  Illxl20-ft.  school  for  St.  Marys  Church. 
Estimated  cost,  $100,000.     Noted  Mar.  30. 
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M.  J..  Jrrurr  ftty  Cltv  nwiinliil  (••.nliiicl  fur  iichOKl  i>n 
HilHMKX    .SI     (.,   I'ANi:    CO,    lit    II.IS. 3.1,1.      NdH'iI    May    11. 

IM.  J..  %r»nrll  MiiiUi-l  iiiid  It.nv.r  Ui-iiltv  <•.■  nwiinlctl  ron- 
tnict  fni  lli.iitiT,  Mill...  mill  loft  l.iillilliiK  I"  .lAliniN  *  CO.. 
r.|l7    r.th    Av...   N.-w    Yiiik.    N.    Y. 

N,  J,.  I'mna  IJr<Mr  I'lMxT  llri-k  TowiiHliln  iiwnrili'il  roil- 
tiiul  for  :•  Mloiy  Hi'liool  tii  MiCl.nSKKV  *  KAIII.A,  lliili'  HUU.. 
riillaili-l|>liln.    I'i'iiii.      I':hIImiii(<<iI  coHt.   $1(1,(100.      Noloil  .Miiik  K. 

IViin.  I>klln(lrl|>hlia  (orllilnl)  lliiiiiil  of  I'Miii'iitliin  iiwiiril- 
«(l  I  (.III.  act  tor  Ollv.i  Wiiiilrll  SrIu.ol  al  fiMli  iinil  ClKintiiut 
.SI  I..  W  ARItKN'  MoiiItH  *  <'(!..  (•oinni.Toliil  TiUBt  HldK  .  T'lll- 
ii.lrl|ililii.    Ill     ll'll.lSO        Nofril     May     11. 

rcnn.  i'hilndpliihin  — KvniiKi'Hi'iil  l.lllh*>riin  ConKroKiitlon 
of  Ci.oil  .Shi|ili.-iil.  ilL'iiil  anil  .Irffci  hoii  St..  awanlcil  <M>iilriicl  for 
rliuiih    It.    K.    j.;.    II.M.l.KNHACK.    INC..    IMli   ami    Hiio   St. 

«»lil«,  Clrvrlniid  Itiiiiiaiilaii  Urnrvolciit  I'niiin,  Hrnnrli  No. 
17.  awarili-il  (-niitriirt  for  rliiMmuHi-  at  Stuni'  anil  Hcriniin  St. 
to   S.  <;     SAVICII.    1107   Ail.U.Mi.ii    ltd. 

«»Mo,  l.rmliurir  ((lllli-lal)  Hoaril  of  Kihirntlon  nwardod 
ciinti.Ht  for  uradc-  Hihool  to  K.  K.  VAUdllN  HIIILOINC.  CO.. 
Muniillon       Niitril   .Iuii«<    I. 

«»hl«»,  Ntriibrnvlllr — Ohio  Vnllov  HoH|>llal  nwordcd  contrnoi 
for  I'-wlory.  f.r.x  ir..1-ft,  hoiiiiital  to  (Jt'Y  .lOllNSON.  Toronto.  Ont. 
lOstlniat.d   c.Ht.   J70,000.      Noti-d    Nov.    LTi. 

III..  Sulllvnn  Hoard  of  I'Miirntlon  awarded  contract  for 
H.hool  to  KNOMSIl  ItlJOS.  Lincoln  Itldk'..  ChainpalRn.  Ri»tl- 
li\atcd   co.st.    $,N0.0(I0       Noted    Mar.    Ifi. 

III..  I'rbnnn — (OIIKIal) — Contract  for  3-«tory  wonicn'H  rcil- 
rtcnci«  hall  for  I'nlvcrBlty  of  Illinois  awarded  to  A.  W.  STOCK- 
MAN. ChanipaJKii.  at  1105.050.  Noted  Mar.  9  and  Mar.  2,3  under 
Chainimln". 

Win.,  Itlpon — City  awarded  contrart  for  inunli-lpal  opera 
house  and  armory  to  C.  U.  MKYKU  &  CO.,  Oshkosh.  Kstl- 
niated  cost.   $50,000.      Noted  .Iiine   22. 

lonn,  .tnirn — Masonic  I,od>;i'  awarded  contract  for  lodge 
and  newspaper  building:  to  F.  11.  COATS.  Ames.     Noted  May  18. 

lonn.  .%niliil>i>n — Independent  School  District  awarded  con- 
tract for  2-story  hlKh  school  to  J.  P.  niDDLlO,  CrelKhton,  Neb. 
Kstlmated  cost.  $55,000.      Noted  Apr.  27. 

■  own.  Sioux  City — Trinity  College  awarded  contract  foi* 
dormitory  to  COOMEH  &  SMAI.U  312  United  Bank  Bldgr. 
Kstlmated    cost.    $75,000.      Noted    May    18. 

N-  n.,  Manilan — Mandan  School  District  awarded  contract 
for   hlRh   school   to   A.    I,.\USSON.    Mandan. 

Tex..  P«.  Stockton — Contract  for  hltrh  school  awarded  to  E. 
H.    MARRKI.I.    !<:■    CO..    at    $-13,350.      Noted   Apr.    13. 

Tex.,  Grov«'ton — See  item  under  "Streets  and  Roads." 

Tex..  I.ampnNnn — City  awarded  contract  for  school  to  J.  H. 
WAGOONKH,    Lampasas. 

Tex..  I..onietn — City  awarded  contract  for  school  to  J.  F. 
DREW.  Lometa. 

Tex..  PInlnvlew — City  awarded  contract  for  hiprh  school  to 
.T.  P.  MAXEY,  Plainview.  Estimated  cost.  $50,000.  Noted 
May  25. 

Tex..  AVIcliltn  Falln — City  awarded  contract  for  courthouse 
to  LISLE-DUNNING  CONST-RUCTION  CO.,  at  $200,500.  Noted 
Mar.   16. 

Idnho.  Twin  FnllN — School  Board  awarded  contract  for 
school  to  NORTH  PACIFIC  CONSTRUCTION  CO.  Estimated 
cost,    $75,000.      Noted    June    15. 

Ore.,  Baker — (Official) — City  awarded  contract  for  high 
school  to  G.  H.  WAALE,  Baker,  at  $S5,267.     Noted  May  25. 

Calif..  Lo.s  Angeles — See  item  under  "Railways." 

Ont..  Gait- — Bell  Telephone  Co.  awarded  contract  for  build- 
ing to  P.  H.  SECORD  &  SONS,  Brantford.  Estimated  cost. 
$80,000.      Noted  June   22. 


Carrier  Generator  Cooler.  Carrier  Air  Conditioning  Co.  of 
America,  Buffalo,  N.  Y.  Bulletin  No.  253.  Pp.  24.  6x9  in. 
This  describes  and  illustrates  the  cooling  and  cleaning  of  air 
for  generator  and  transformer  ventilation. 

Chain  Belt  Traveling  Water  Screen."*.  Chain  Belt  Co..  Mil- 
waukee. Wis.  Bulletin  No.  64.  Pp.  8.  6x9  in.  This  describes 
water  screens  designed  primarily  to  remove  refuse  and  foreign 
material  from  water  before  it  enters  power  plants  or  any 
industrial  plant  requiring  large   quantities  of  clean   water. 

Concrete  Ronds  and  Pavenients.  Trussed  Concrete  Steel 
Co..  Youngstown,  Ohio.  Catalog.  Pp.  128.  5x7%  in.  This  is 
the  1916  edition  of  the  Kahn  Road  Book  and  describes  the 
reinforcing  materials  made  by  this  company.  A  lot  of  data 
is  included  which  ought  to  be  helpful  to  engineers,  contractors 
and  all  others  interested  in  building  concrete  pavements  and 
roads. 

Steel  Tanks.  Pittsburgh-Des  Moines  Steel  Co.,  Pittsburgh, 
Penn.  Pamphlet.  Pp.  24.  5 ',4x8%  in.  Illustrated.  This  cov- 
ers specially  tanks  for  fire  pi-otection  and  industrial  service 
and  contains  engineering  and  cost  data  which  should  be  of 
value  to  executives  of  large  manufacturing  plants  and  in- 
dustrial  engineers. 

Wonder  Concrete  Mixers.  'Waterloo  Cement  Machinery  Cor- 
poration, Waterloo,  Iowa.  Catalog.  Pp.  24.  8x10%  in.  This 
shows  the  new  model  mixers  built  by  this  company  with  and 
without  folding  track  loaders. 


Edward  F.  Terry  has  formed  a  corporation  to  be  known  as 
the  Edward  P.  Terry  Manufacturing  Co.  The  company  will 
carry  on  the  business  of  manufacturing  cranes,  derricks, 
structural  steel,  etc.  The  business  of  the  Terry  &  Tench  Co.. 
with  the  exception  of  the  above  departments  will  be  carried 
on  as  usual.  The  offices  of  both  companies  will  be  in  Grand 
Central  Terminal,  New  York,  N.  Y. 


WHARF,  HOUSTON,  TKX. 

IlIdH  were  ri'celvcil  by  111.-  <-lly  Apr.  2K  for  the  construc- 
tion of  Wharf  No.  4  fir. in  (A)  IKilt'lON  fi  IIOllTON,  iloUHtoii 
(nwaided  contrnct);  (li)  Jiiiiicm  Slcwiiit  &  Co.,  Inc.;  (C)  Mld- 
llinil    llrldKO   Co.     Tho   Item    I.IdH    were   as   follows: 


H 


City  of  Ilmmlon  WImrf,  liiiiip  niiiii  (n) tZnil.fllMI 

Wliiirl  i»  L.tKlilii-d,  liiMii.  niiiii  (I.) 

M),(HIOi-ii  Y.I  rxi-nviiliiin  Imiilril  iiway.... 
2(),0(KP.ii  v.l  .■x<-iiv..ii..niinii  i(-(ill 

i.oiKiiiii  n  iiiiii..<i  piiiiii/.  i.iuiiii. 

1,01)11  liti  n    l.ii.li<<r  piliiii.',  I.itll.r 

OlMllli.  ft    ...rii'ii'li-i.iliM)^',  .'III  fl    long 

.|IK)|.lifl    i-..nir.-li- l.llini;,  L'O  fl    l..liit 

nil  M  I.  in    Ii.iiI.ithIii-.-I  pllil.)/,  :(I)-:ui  ft. .  . 
;>ll  M  I.  rii   iMiiliir  kIi.-i-i  piling.  2H'>\  fl . 
Ill  M  I. III.  lili.l.irHlii'il  i.ililiK.  21.'- 1  lift.  . 
Ill  M  li.iii.  ili-rkiiiK.  4  111  hikI  iiiKlirKround 
I  Mb.in.dlin   lin.l.rrMinplalf 


1  M  hill.  <li 
KKl  .11  v.l  . 
200  .-.1  v.l  .■ 
lIMI.-.i  v.l  .■ 
UK)  .11  v.l,  .- 
4(),0IK)I 


n   tiiiilx-rniiifi-n 

.ll.-..-|.-,CIllH«l. 

.i..n-t<-,  CloH»2. 
.M.T.Ic.  C1iibh3. 
pii.-r.-tc,  C1iikh4. 
iiif.im-riiont. 


Icr  HyMtcm , 


i.ll(l()H.|  fl.  (drill  Mirfiipo 

1,000  H.|  ft.  (drill  Miirfiice 

1 .000  H(|  ft.  form  Hurfaco 

2  Moor,  riivi'ld 

10.000  lb,  tic  rods 

r>()  iiiH.-rtH 

I(K)i-ii  v.l   Iri-n.-iiiiiK 

100  hn  ft    2  I  ill   vitrified  newer  pipe 

2OI111  ft,  l.'i-in  vilrifii-(l8fw<>rpipe 

30  liii.it.  S-iii.  vitrified  sewer  pipe 

20  lin.ft.  0-iii.  vitrified  Hewer  pipe 

40lin.ft.  5-in.  c.-i.  soil  pipe 

40lin  ft.  .'i-in.  c.-i.  d.  8.  No.  20  g 

.501in  ft,  O-in.  e,-i,  (jutter  No.  20  g 

1011).  10  oz,  copper  flash 

100  B<i,ft.  fixed  M.  subH  glazed 

100  Hci-ft.  vent.  M  sash  glazed 

lOOliiift.  10-in.  c.-i.  water  pipe 

100  lin.lt.  4-in,  c,-i.  water  pipe 

2  col,  fire  hydrant 

lOOaq.yd.  2-in.  asphalt  pavement 

10  sq.yd.  3-in.  vertical  fibre  pavement. 

2  standard  sinKle  inlet 

500  lb.  nails,  spil<es,  bolts,  etc 

200  lin.ft.  R.R.  track 

2  switches 

SOeuyd,  r.  shell  ballast 

1  M  ft.  b.m.  cypress  lumber 

10  square  roofing 

100  sq.yd.  8-in.  shell  roadway 

100  lin.ft.  branch  circuit 

5  ceiling  outlet  box 

5  bracket  outlet  box 

5  switch  box    

r>  local  switch 

5  plugging  box 

5  circuit  connection 

2,000  man-hour  labor-skilled 

4,000  man-hour  labor-unskilled 

1,000  team  hour  teams 


Extended  totals  with  (a) . 
Extended  totals  with  (b) . 


$2mi.(MM)  00  $2(12,770 00  $.107 .000  00 

2&U,40(I00 

25«,H35()II 

3U7.00O(M) 

,20 

,  30 

29 

.20 

,4H 

31 

.25 

.22J 

,34 

.fiO 

26 

.38 

1   20 

1   40 

2  50 

1    20 

I    .50 

2  .50 

r.o  00 

.50  00 

50  00 

4.1  00 

47  00 

50  (M) 

40  00 

44   00 

4.)  (K) 

37  00 

42  (K) 

38  00 

00  (X) 

52  50 

40,00 

m  00 

52  50 

40  00 

7  r,i) 

7  .50 

12  50 

7  00 

11  .50 

11  00 

0  .w 

6  25 

10  00 

000 

0.00 

7.50 

.05 

.04i 

.05 

.10 

.11 

.15 

.07 

.12J 

.14 

.12 

.15 

.15 

20.00 

.18 

10.00 

.00 

.07 

.06 

1.50 

.50 

.50 

1.00 

.75 

.60 

1 .  05 

1.75 

2.00 

.90 

.75 

.80 

.40 

.60 

.30 

.26 

.60 

.20 

.46 

1.00 

.70 

.25 

.32 

.16 

.30 

.35 

.25 

.60 

.65 

.60 

.60 

.60 

80 

.75 

.75 

I  00 

1.50 

1 ,  75 

1,60 

.75 

.75 

60 

37  00 

95  00 

60  00 

1.00 

1   00 

1  00 

1.45 

1.75 

3  20 

26.00 

25  00 

8.00 

.10 

.06 

.04 

2  50 

1,85 

3  30 

250  00 

375  00 

180  00 

1.50 

1.55 

1   50 

50.00 

60  00 

40  00 

5.00 

5.00 

5  00 

.50 

.35 

.60 

.15 

.16 

.60 

5.50 

1  00 

6  50 

5  .50 

1  00 

6,50 

1.75 

1  00 

2.00 

2  20 

1   50 

2,50 

15  00 

7,50 

20  00 

11.50 

4  00 

12  00 

.80 

.85 

.75 

.30 

.32 

.30 

,70 

.75 

.70 

S296.G0G 

8.105,571 

S4I3,60r 

3299,196 

$302,636 

$413,607 

The  Engineer  Depot  of  the  tJ.  S.  Army  is  obtaining  prices 
on  a  complete  line  of  equipment  for  field  service  including 
shovels,  axes,  picks,  saws,  hammers,  anvils,  jacks,  surveying 
instruments  and  general  hardware.  Captain  Dougherty  is  at 
the  Army  Bldg.,  Room  711.  39  Whitehall  St.,  New  York,  N.  Y.. 
in  charge   of  these   emergency   purchases. 

The  Jeflfrey  Manufacturing  Co.,  Columbus,  Ohio,  announces 
the  re-opening  of  its  Northwestern  Branch  Office  at  Seattle, 
Wash.,  and  the  appointment  of  Percy  E.  Wright.  Consult. 
Mech.  Engr.,  as  District  Manager  for  Oregon,  Washington. 
Alaska,  British  Columbia  and  Alberta.  Mr.  Wright,  who  has 
been  in  the  Northwest  since  1910,  and  whose  connection 
with  this  company,  dates  back  to  1902,  has  had  a  wide  and 
varied  experience  and  training  in  the  handling  of  the  Jeffrey 
Line  in  the  Engineering,  Construction,  and  Sales  Depart- 
ments, which  will  enable  him  to  be  of  great  assistance  to 
customers  in  solving  elevating,  conveying  and  transmission 
problems. 

Arthur  D.  Little,  Ltd..  Chemist.  Engr.  and  Mgr.,  137  McGill 
St..  Montreal,  Que.,  has  been  granted  a  Dominion  charter  as  a 
corporation  organizer  and  equipped  for  the  service  of  Can- 
adian industry  and  the  study  and  development  of  Canadian 
Resources.  The  special  facilities  of  the  new  company  will  be 
supplemented  bv  the  entire  staff  organization  and  equipment 
of  Arthur  D.  Little,  Inc.,   93  Broad  St.,  Boston,  Mass. 

F.  R.  Blair,  formerly  Secretary,  Treasurer  and  Sales  Man- 
ager of  the  S.  K.  F.  Ball  Bearing  Co.,  has  resigned  and  has 
become  President  of  the  F.  R.  Blair  &  Co.,  Inc.,  with  offices  at 
50   Church   St.,   New   York,   N.    Y. 

The  Wilmington  Iron  Works,  Wilmington,  N.  C,  has  opened 
an  office  at  1  Madison  Ave.,  New  York,  N.  Y.  Herbert  Crapster, 
Treas.  of  the  Valve  Sales  Co..  will  be  the  New  York  Manager 
of  the  Wilmington  Iron  Works. 

Japan  plans  to  spend  $297,000,000  on  railroad  construction. 
It  is  planned  to  change  all  the  narrow  to  standard  broad  gage 
tracks  and  work  will  start  on  the  main  trunk  line  which  con- 
nects Tokio  with  Shimonoseki,  a  distance  of  about  800  mi. 
This  is  the  line  which  connects  with  the  Corea  and  the 
Siberian  R.R.  to  Europe.  The  reconstruction  expense  of  this 
line,  covering  a  series  of  12  years,  is  estimated  at  $148,500,000. 
The  reconstruction  of  the  other  line  to  the  Empire  is  esti- 
mated to  cost  the  same  figure,  the  work  extending  over  a 
period  of  25  years.  Dr.  J.  Soyeda,  Pres.  of  the  Imperial  Rail- 
road Board,  is  of  the  opinion  that  the  plan  should  be  carried 
out  as  soon  as  possible,  because  it  means  that  the  annual 
improvement  expenses   can   be   dispensed   with. 
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